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АɇɇɈɌАɐɂə 

 

ɤ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ Ɇɚɥɶɰɟɜɨɣ Ɇɚɪɢɧɵ ɘɪɶɟɜɧɵ, ɫɬɭɞɟɧɬɚ 2 
ɤɭɪɫɚ ɦɚɝɢɫɬɪɚɬɭɪɵ ɋɚɹɧɨ – ɒɭɲɟɧɫɤɨɝɨ ɮɢɥɢɚɥɚ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ ɧɚ ɬɟɦɭ «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɚɹɧɨ – ɒɭɲɟɧɫɤɨɣ Ƚɗɋ». 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɨ ɢɡɭɱɟɧɨ ɜɟɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɪɟɠɢɦɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɒȽɗɋ ɬɢɩɚ ɈɊɐ-533000/500-ɍ1 ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ 
ɞɟɧɶ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɪɢɧɰɢɩɨɜ ɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ 
ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ. 

ȼ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ ɢ 
ɬɟɩɥɨɬɟɯɧɢɤɢ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɯɨɞɹɳɢɟ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɯ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɜ ɫɢɫɬɟɦɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɩɨ ɩɨɪɹɞɤɭ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ ɨɯɥɚɠɞɚɸɳɟɣ 
ɜɨɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨёɜ 
ɦɚɫɥɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ. 

Ɇɟɬɨɞɢɤɚ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɟ ɩɨ ɮɚɤɬɭ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɫɥɚ ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ, ɚ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨ ɜɨɡɦɭɳɟɧɢɸ, ɩɨ ɮɚɤɬɭ ɢɡɦɟɧɟɧɢɹ 
ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɧɟ ɬɨɥɶɤɨ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɒȽЭɋ, ɧɨ ɢ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɦɟɸɳɢɯ ɬɚɤɨɣ ɠɟ ɜɢɞ 
ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɧɚ ɞɪɭɝɢɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɊɭɫȽɢɞɪɨ, ɚ ɬɚɤɠɟ ɜ 
ɫɟɬɟɜɵɯ ɤɨɦɩɚɧɢɹɯ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ; ɬɪɚɧɫɮɨɪɦɚɬɨɪ; Ƚɗɋ; ɬɟɩɥɨɜɨɣ 
ɤɨɧɬɪɨɥɶ; ɫɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ. 
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АȼɌɈɊȿɎȿɊАɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ  
ɧɚ ɬɟɦɭ «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ  ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɋɚɹɧɨ–  ɒɭɲɟɧɫɤɨɣ Ƚɗɋ» ɫɨɞɟɪɠɢɬ 64 ɫɬɪɚɧɢɰɵ ɨɫɧɨɜɧɨɝɨ ɬɟɤɫɬɚ, 20 ɪɢɫɭɧɤɨɜ, 
9 ɬɚɛɥɢɰ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢɡ 25 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Аɤɬɭɚɥɶɧɨɫɬɶ: Ɇɧɨɝɨɥɟɬɧɢɣ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɥɨɱɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚ ɜɟɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɟɪɫɨɧɚɥɭ ɩɪɢɯɨɞɢɬɫɹ ɬɪɚɬɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɪɚɛɨɱɟɝɨ 

ɜɪɟɦɟɧɢ. Ⱥɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɧɚ ɫɬɚɧɰɢɢ, ɱɪɟɡɦɟɪɧɚɹ ɡɚɝɪɭɡɤɚ ɩɟɪɫɨɧɚɥɚ, 
ɨɬɫɭɬɫɬɜɢɟ ɨɩɵɬɚ, ɚ ɩɨɪɨɣ, ɢ ɯɚɥɚɬɧɨɫɬɶ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɢɥɢ ɱɪɟɡɦɟɪɧɨɦɭ 
ɩɟɪɟɝɪɟɜɭ, ɢɥɢ ɨɯɥɚɠɞɟɧɢɸ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɢɡ - ɡɚ ɨɬɫɭɬɫɬɜɢɹ 
ɤɨɧɬɪɨɥɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ. 

ɇɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɧɟ ɠɟɥɚɬɟɥɶɧɚ, ɚ ɩɨɪɨɣ ɢ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɜɹɡɤɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɱɬɨ 
ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɫɩɨɫɨɛɧɨɫɬɢ ɦɚɫɥɚ ɨɬɜɨɞɢɬɶ ɬɟɩɥɨ. 
Эɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɛɴɹɫɧɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɰɢɪɤɭɥɹɰɢɢ ɦɚɫɥɚ. 
ɇɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɦɚɫɥɨɧɚɫɨɫɨɜ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɢ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɦɚɫɥɚ ɧɚɱɢɧɚɸɬ ɪɚɛɨɬɚɬɶ ɫ ɩɟɪɟɝɪɭɡɤɨɣ ɢ ɛɵɫɬɪɨ ɜɵɯɨɞɹɬ ɢɡ 
ɫɬɪɨɹ, ɱɬɨ ɜ ɢɬɨɝɟ ɫɧɢɠɚɟɬ ɧɚɞёɠɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  

ȼɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɇɌȾ ɢ 
ɡɚɜɨɞɫɤɨɣ ɢɧɫɬɪɭɤɰɢɟɣ, ɨɧɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɜɟɥɢɱɢɧɨɣ 70 0ɋ. Ɋɚɛɨɬɚ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɛɥɢɡɤɨɣ ɤ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɡ 

- ɡɚ ɨɩɚɫɧɨɫɬɢ ɩɟɪɟɝɪɟɜɚ.  
Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢя: Ɏɢɥɢɚɥ ɉȺɈ «ɊɭɫȽɢɞɪɨ» – ɋɚɹɧɨ–ɒɭɲɟɧɫɤɚɹ 

Ƚɗɋ ɢɦɟɧɢ ɉ.ɋ. ɇɟɩɨɪɨɠɧɟɝɨ 

 ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢя: ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɈɊɐ 
533000/500 ɍ1. 

 ɐɟɥɶ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ 
ɫɥɨёɜ ɦɚɫɥɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɢɡɦɟɧɟɧɢɹɯ ɟɝɨ ɧɚɝɪɭɡɤɢ ɡɚ ɫɱёɬ ɢɡɦɟɧɟɧɢɹ 
ɪɚɫɯɨɞɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ. 

Ɂɚɞɚɱɢ: 
 ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɩɨɥɨɠɟɧɢɹ ɜɟɞɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɒȽЭɋ ɬɢɩɚ ɈɊɐ-533000/500-ɍ1 ɢɦɟɸɳɢɟ ɫɢɫɬɟɦɭ 
ɨɯɥɚɠɞɟɧɢɹ ɬɢɩɚ OFWF (ɐ); 

 ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɪɚɫɱёɬɚ ɩɨɬɟɪɶ ɩɪɢ ɪɚɛɨɬɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɚ 

ɨɬɜɨɞɢɦɨɝɨ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɬɟɪɶ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

 ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɪɚɫɱёɬɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ; 
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 ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ 
ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ; 

ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɝɥɚ ɨɬɤɪɵɬɢɹ ɞɢɫɤɨɜɵɯ 
ɡɚɬɜɨɪɨɜ ɞɥɹ ɬɪɟɛɭɟɦɨɝɨ ɪɚɫɯɨɞɚ. 
 Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢя: ɚɧɚɥɢɡ, ɫɢɧɬɟɡ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ, ɨɛɨɛɳɟɧɢɟ, 
ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ, ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɦɟɬɨɞ, ɫɪɚɜɧɟɧɢɟ. 

 ɇɚɭɱɧɚя ɧɨɜɢɡɧɚ: ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ 
ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɈɊɐ 533000/500 ɍ1 ɫ ɩɨɦɨɳɶɸ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɜɨɡɦɭɳɟɧɢɸ — ɷɬɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫ ɨɩɟɪɟɠɟɧɢɟɦ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɨɠɢɞɚɟɦɨɟ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ 
ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɪɵ ɩɪɟɠɞɟ, ɱɟɦ ɷɬɨ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɫɯɨɞɢɬ.  

ɉɪɚɤɬɢɱɟɫɤɚя ɰɟɧɧɨɫɬɶ: 

 ɂɫɤɥɸɱɟɧɢɟ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɪɟɠɢɦɟ ɩɟɪɟɝɪɟɜɚ; 
 ɍɜɟɥɢɱɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
 ɍɦɟɧɶɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɤɥɸɱɟɧɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 

 ɉɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
Аɩɪɨɛɚɰɢя ɪɚɛɨɬɵ: ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɦɚɝɢɫɬɟɪɫɤɨɣ 

ɞɢɫɫɟɪɬɚɰɢɢ ɞɨɤɥɚɞɵɜɚɥɢɫɶ ɢ ɨɛɫɭɠɞɚɥɢɫɶ ɧɚ: 
1) VIII ȼɫɟɪɨɫɫɢɣɫɤɨɦ ɤɨɧɤɭɪɫɟ ɫɬɭɞɟɧɱɟɫɤɢɯ ɩɪɨɟɤɬɨɜ ɩɨ 

ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɟ «ɗɧɟɪɝɢɹ Ɋɚɡɜɢɬɢɹ», ɝ. Ɇɨɫɤɜɚ, 2017 ɝɨɞ; 
2) IV ȼɫɟɪɨɫɫɢɣɫɤɪɨɣ ɧɚɭɱɧɨ – ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 

ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɦ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɜ XXI ɜɟɤɟ», ɝ. ɋɚɹɧɨɝɨɪɫɤ ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 2017 ɝɨɞ; 

3) V ȼɫɟɪɨɫɫɢɣɫɤɪɨɣ ɧɚɭɱɧɨ – ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 
ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɦ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɜ XXI ɜɟɤɟ», ɝ. ɋɚɹɧɨɝɨɪɫɤ ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 2018 ɝɨɞ. 

ɉɭɛɥɢɤɚɰɢɢ: 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɭɛɥɢɤɨɜɚɧɨ 2 ɪɚɛɨɬɵ. 
ɋɬɪɭɤɬɭɪɚ ɪɚɛɨɬɵ: ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɚɧɧɨɬɚɰɢɢ, ɚɜɬɨɪɟɮɟɪɚɬɚ, ɬɪɟɯ ɝɥɚɜ, 

ɡɚɤɥɸɱɟɧɢɹ, ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. ɉɪɢɥɨɠɟɧɢɣ Ⱥ, Ȼ, ȼ. 
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ABSTRACT 

 

Graduation qualification work in the form of a magician dissertation on the topic 

"Automation of the cooling system for power transformers of Sayano-Shushenskaya 

HPP" contains 64 pages of the main text, 20 drawings, 9 tables, a list of 25 sources 

used from the names. 

Relevance: Long-term experience in the operation of block transformers has 

shown that personnel have to spend a lot of time working on maintaining the 

temperature regime of transformers. Emergency situations at the station, excessive 

personnel loading, lack of experience, and sometimes negligence can result either in 

excessive overheating or in oil cooling in transformers due to lack of control over the 

temperature regime. 

Low temperature of the oil of the upper layers is not desirable, and sometimes it 

is not allowed because of the increase in the viscosity of the transformer oil, which 

affects the ability of the oil to remove heat. 

This is primarily due to a decrease in the rate of oil circulation. Low oil 

temperature negatively affects the operating mode of electric motors of oil coolers of 

the cooling system, which, at low oil temperatures, begin to work with overload and 

quickly fail, which ultimately reduces the reliability of the transformers. 

The high temperature of the upper oil layers is not allowed by NTD and factory 

instructions, it is limited to 70 ° C. Working with the temperature of the upper layers 
of oil close to the maximum is not recommended because of the danger of overheating. 

Object of the study: Fililal PJSC "RusHydro" - Sayano-Shushenskaya HPP 

named after P.S. Non-empty 

Research subject: cooling system for transformers ORC 533000/500 U1. 

The purpose of the work: development of a procedure for controlling the 

temperature of the upper layers of the transformer oil with changes in its load due to a 

change in the flow of cooling water through heat exchangers. 

Tasks: 

• Analysis of the existing temperature control conditions of SSHPP type 

transformers of the ORC-533000/500-U1 type with the OFWF (C) cooling system; 

• development of a technique for calculating losses during the operation of the 
transformer; 

• development of a methodology for calculating the amount of heat of a 

transformer withdrawn from the tank surface, depending on the transformer's losses; 

• development of a calculation procedure for determining the required water flow 
through the oil cooler to maintain the required temperature of the upper oil layers; 

• development of an algorithm for calculating the required water flow through 
the oil cooler, depending on the load of the transformer to maintain the required 

temperature of the upper oil layers; 

development of the algorithm for determining the required opening angle of the 

butterfly valves for the required flow rate. 

Research methods: analysis, synthesis, classification, generalization, system 

approach, structural-functional method, comparison. 
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Scientific novelty: the development of the methodology for automation of the 

cooling system of power transformers ORC 533000/500 U1 by means of regulation by 

the disturbance is an advanced control in which the expected change in the oil 

temperature in the transformer is predicted as a result of a change in the transformer 

power and measures are taken before this temperature change occurs . 

Practical value: 

• Exclusion of the operation of transformers in overheating mode; 
• Longer service life of transformers; 
• Reducing the number of transformer shutdowns; 

• Improving the sustainability of the energy system. 
Approbation of work: the main provisions and results of the master's thesis 

were reported and discussed at: 

1) VIII All-Russian competition of student projects on hydropower 

"Development Energy", Moscow, 2017; 

2) IV All - Russian scientific - practical conference of young scientists, 

specialists, graduate students and a student of "Hydroelectric power stations in the XXI 

century", Sayanogorsk r.p. Cheryomushki, 2017; 

3) V All - Russian scientific - practical conference of young scientists, 

specialists, graduate students and students of the "Hydroelectric power station in the 

XXI century", Sayanogorsk r.p. Cheryomushki, 2018 year. 

Publications: 

According to the results of the thesis, 2 papers were published. 

Structure of work: the work consists of an abstract, an abstract, three chapters, 

conclusion, a list of sources used. Appendices A, B, and B. 
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1 Ɉɛɳɚя ɱɚɫɬɶ 

 

1.1 Аɧɚɥɢɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ 
ɡɜɟɧɶɟɜ ɜ ɨɛɳɟɣ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɥɸɛɨɝɨ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɩɪɟɞɩɪɢɹɬɢɹ. Ɂɚɦɟɧɚ ɜ ɷɬɨɣ ɫɮɟɪɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɬɪɭɞɚ ɱɟɥɨɜɟɤɚ ɦɚɲɢɧɧɵɦ, 
ɧɚɭɱɧɨ - ɨɛɨɫɧɨɜɚɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɣ ɦɟɠɞɭ ɱɟɥɨɜɟɤɨɦ ɢ 
ɤɨɦɩɶɸɬɟɪɨɦ ɜ ɩɪɨɰɟɫɫɟ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɟɣ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, 
ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɨɜ ɢɯ ɪɟɚɥɢɡɚɰɢɢ, ɫɧɢɠɟɧɢɸ ɡɚɬɪɚɬ, ɛɨɥɟɟ ɩɨɥɧɨɦɭ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɢɦɟɸɳɢɯɫɹ ɪɟɡɟɪɜɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɩɪɢɹɬɢɹ, 
ɨɛɟɫɩɟɱɟɧɢɸ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɢ ɝɢɛɤɨɫɬɢ ɢ ɬ.ɞ.  

 ɋɒȽɗɋ – ɦɨɳɧɟɣɲɚɹ Ƚɗɋ ɜ Ɋɨɫɫɢɢ, ɟё ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 6400 
Ɇȼɬ. ɇɚ ɋɒȽɗɋ ɭɫɬɚɧɨɜɥɟɧɵ 5 ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɈɊɐ-533000/500 ɍ1. 
Ɉɯɥɚɠɞɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɧɚɞɟɠɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  

Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɪɢɦɟɧɟɧɢɟ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɥɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. Ɍɚɤɠɟ ɩɪɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɧɢɡɢɬɫɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ, ɩɪɢ ɷɬɨɦ 
ɨɫɜɨɛɨɠɞɟɧɧɨɟ ɜɪɟɦɹ ɦɨɠɟɬ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɧɨ ɧɚ ɞɪɭɝɭɸ ɪɚɛɨɬɭ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɞɥɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɭɠɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɞɨ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɝɨ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɤɪɚɬɢɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɥɚɧɨɜɵɟ ɪɟɦɨɧɬɵ ɞɟɣɫɬɜɭɸɳɢɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɋɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɩɭɬɟɦ ɩɟɪɟɯɨɞɚ ɨɬ 
ɧɨɪɦɚɬɢɜɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɪɨɤɨɜ ɪɟɦɨɧɬɚ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɤ 
ɩɪɨɜɟɞɟɧɢɸ ɪɟɦɨɧɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɨɞɧɢɦ ɢɡ 
ɮɚɤɬɨɪɨɜ ɭɜɟɥɢɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɪɚɛɨɬɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ɉɪɨɛɥɟɦɚ ɨɩɬɢɦɢɡɚɰɢɢ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɧɚ ɨɫɧɨɜɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ 
ɪɟɡɭɥɶɬɚɬɚɯ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɩɪɨɬɟɤɚɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɢ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɯ 
ɨɰɟɧɢɜɚɬɶ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɜɵɞɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 
ɪɟɤɨɦɟɧɞɚɰɢɢ. Ɍɚɤɚɹ ɪɚɛɨɬɚ ɦɨɠɟɬ ɛɵɬɶ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɚ ɤɚɤ ɪɟɲɟɧɢɟ 
ɚɤɬɭɚɥɶɧɨɣ ɧɚɭɱɧɨɣ ɩɪɨɛɥɟɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɦɟɬɨɞɨɜ, ɩɨɡɜɨɥɹɸɳɟɟ ɫɨɤɪɚɬɢɬɶ ɪɚɫɯɨɞɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ȼɚɠɧɨɣ ɱɚɫɬɶɸ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɜɟɪɯɧɢɯ ɫɥɨɟɜ ɦɚɫɥɚ, ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɨɯɥɚɞɢɬɟɥɟɣ, ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 
ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɢɛɨɥɟɟ ɧɚɝɪɟɬɨɣ ɬɨɱɤɢ ɨɛɦɨɬɤɢ. ɂɡɦɟɪɟɧɢɹ ɞɚɧɧɵɯ 
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ɩɚɪɚɦɟɬɪɨɜ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

1.2 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫ ɨɯɥɚɠɞɟɧɢɟɦ ɬɢɩɚ «ɐ» 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɹɜɥɹɸɬɫɹ ɜɚɠɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɝɥɚɜɧɵɯ ɫɯɟɦ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɛɥɚɝɨɞɚɪɹ ɢɦ ɫɬɚɧɨɜɢɬɫɹ ɪɟɚɥɶɧɨɣ ɩɟɪɟɞɚɱɚ ɧɚ ɞɚɥɶɧɢɟ 
ɪɚɫɫɬɨɹɧɢɹ ɩɨɬɪɟɛɢɬɟɥɹɦ ɛɨɥɶɲɢɯ ɨɛɴёɦɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋɢɥɨɜɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɩɨɜɵɲɚɸɬ ɭɪɨɜɧɢ ɧɚɩɪɹɠɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɞɨ ɭɪɨɜɧɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɤɚɤ ɫɧɢɠɟɧɢɟ ɫɢɥɵ ɬɨɤɚ ɜ ɥɢɧɢɹɯ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɭɦɟɧɶɲɟɧɢɟ ɩɨɬɟɪɶ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɚɤ ɢ ɫɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɭɫɬɨɣɱɢɜɨɣ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ. ɇɚ ɩɨɞɫɬɚɧɰɢɹɯ, ɧɚɯɨɞɹɳɢɯɫɹ 
ɜɛɥɢɡɢ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɧɚɩɪɹɠɟɧɢɟ ɩɨɫɥɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɫɧɢɠɚɟɬɫɹ ɞɨ ɭɪɨɜɧɟɣ, ɭɞɨɛɧɵɯ ɞɥɹ ɩɪɢёɦɧɢɤɨɜ.  ɇɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɢ 
ɩɨɞɫɬɚɧɰɢɹɯ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɤɚɤ ɬɪɟɯɮɚɡɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɬɚɤ ɢ 
ɝɪɭɩɩɵ ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɦɟɬɶ ɞɜɟ ɢɥɢ ɬɪɢ 
ɪɚɡɞɟɥɶɧɵɯ ɨɛɦɨɬɤɚɦɢ. Ȼɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɦɨɝɭɬ ɢɦɟɬɶ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɥɚɫɫɨɦ ɧɚɩɪɹɠɟɧɢɹ ɛɨɥɶɲɨɣ ɞɢɚɩɚɡɨɧ ɧɨɦɢɧɚɥɶɧɵɯ 
ɦɨɳɧɨɫɬɟɣ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɦɨɝɭɬ ɢɦɟɬɶ 
ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ. 

Ɇɚɫɥɹɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɢɦɟɸɳɢɟ ɧɟɛɨɥɶɲɭɸ ɦɨɳɧɨɫɬɶ, 
ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɚɦɢ ɨɯɥɚɠɞɟɧɢɹ, ɭ ɤɨɬɨɪɵɯ ɦɚɫɥɨ ɰɢɪɤɭɥɢɪɭɟɬ ɜ ɛɚɤɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚ ɫɱёɬ ɤɨɧɜɟɤɰɢɢ, ɚ ɡɚɬɟɦ ɩɨɫɬɭɩɚɟɬ ɜ ɧɚɜɟɲɟɧɧɵɟ ɧɚ ɫɬɟɧɤɢ 
ɪɚɞɢɚɬɨɪɵ, ɜ ɤɨɬɨɪɵɯ ɨɯɥɚɠɞɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɨɬɨɤɨɦ ɜɨɡɞɭɯɚ. Эɬɢ ɫɢɫɬɟɦɵ 
ɨɯɥɚɠɞɟɧɢɹ ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɢ (ɆЭК) 
ɢɦɟɟɬ ɤɥɚɫɫɢɮɢɤɚɰɢɸ «ONAN», ɚ ɩɨ ȽɈɋɌ 11677-85 «Ɇ». ɍ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ 
ɜɢɞɨɦ ɨɯɥɚɠɞɟɧɢɹ ONAN (Ɇ) ɧɟ ɛɵɜɚɟɬ, ɧɢɤɚɤɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɨ ɜɪɟɦɹ 
ɨɯɥɚɠɞɟɧɢɹ ɦɚɫɥɚ. 

ȿɫɥɢ ɪɚɞɢɚɬɨɪɵ, ɧɚɜɟɲɟɧɧɵɟ ɧɚ ɛɚɤɟ, ɨɛɨɪɭɞɨɜɚɧɵ ɜɟɧɬɢɥɹɬɨɪɚɦɢ, 
ɤɨɬɨɪɵɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɫɨɡɞɚɸɬ ɩɨɬɨɤ ɜɨɡɞɭɯɚ ɢ ɢɧɬɟɧɫɢɜɧɟɟ ɨɯɥɚɠɞɚɸɬ ɦɚɫɥɨ, 
ɬɨɝɞɚ ɩɨ ɆЭК ɜɢɞ ɨɯɥɚɠɞɟɧɢɹ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ «ONAF», ɚ ɩɨ ȽɈɋɌ 11677-

85 «Ⱦ». Эɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɨɛɨɪɭɞɨɜɚɧɵ ɚɜɬɨɦɚɬɢɤɨɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ. 
ȼɟɧɬɢɥɹɬɨɪɵ ɞɨɥɠɧɵ ɜɤɥɸɱɢɬɶɫɹ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɭɜɟɥɢɱɢɬɫɹ ɞɨ 55 0ɋ 
ɢɥɢ ɟɫɥɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɜɟɥɢɱɢɬɫɹ ɞɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɤɨɝɞɚ ɦɚɫɥɨ ɨɯɥɚɞɢɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 50 0ɋ ɢɥɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɫɧɢɡɢɬɫɹ, ɜɟɧɬɢɥɹɬɨɪɵ ɨɬɤɥɸɱɚɸɬɫɹ. 

Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɦɟɸɳɢɯ ɟɳё ɛɨɥɶɲɭɸ ɦɨɳɧɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ 
ɜɟɧɬɢɥɹɬɨɪɚɦ, ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ ɧɚ ɪɚɞɢɚɬɨɪɚɯ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɦɚɫɥɹɧɵɟ ɧɚɫɨɫɵ 
ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɜɧɭɬɪɢ ɛɚɤɚ. Ɍɚɤɨɣ ɜɢɞ ɨɯɥɚɠɞɟɧɢɹ 
ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɩɨ ɆЭК ɤɚɤ «OFAF», ɚ ɩɨ ȽɈɋɌ 11677-85 «Ⱦɐ». Ⱦɥɹ ɷɬɨɝɨ 
ɜɢɞɚ ɨɯɥɚɠɞɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɛɨɥɟɟ ɫɥɨɠɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɚɜɬɨɦɚɬɢɤɢ 
ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ. Ɇɚɫɥɹɧɵɟ ɧɚɫɨɫɵ ɢ ɜɟɧɬɢɥɹɬɨɪɵ ɧɚɱɢɧɚɸɬ ɪɚɛɨɬɚɬɶ ɩɪɢ 
ɜɤɥɸɱɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɫɟɬɶ, ɚ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɬ ɫɟɬɢ – ɨɫɬɚɧɚɜɥɢɜɚɸɬɫɹ. 
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ȿɫɥɢ ɩɪɢ ɪɚɛɨɬɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɩɨɜɵɲɚɟɬɫɹ ɞɨ 
ɨɩɪɟɞɟɥёɧɧɨɣ ɭɫɬɚɜɤɢ, ɬɨ ɞɨɥɠɧɚ ɜɤɥɸɱɢɬɶɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ, ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ 
ɬɟɦɩɟɪɚɬɭɪɧɚɹ, ɝɪɭɩɩɚ ɜɟɧɬɢɥɹɬɨɪɨɜ. ȼ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ 
ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ ɢɥɢ ɜɟɧɬɢɥɹɬɨɪɚ ɜɤɥɸɱɚɟɬɫɹ ɪɟɡɟɪɜɧɚɹ ɝɪɭɩɩɚ ɞɥɹ 
ɩɪɨɞɨɥɠɟɧɢɹ ɩɪɨɰɟɫɫɚ ɨɯɥɚɠɞɟɧɢɹ ɦɚɫɥɚ. ȿɫɥɢ ɨɬɤɥɸɱɚɸɬɫɹ ɜɫɟ ɦɚɫɥɹɧɵɟ 
ɧɚɫɨɫɵ ɢ ɜɟɧɬɢɥɹɬɨɪɵ, ɬɨɝɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ ɫɟɬɢ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɫɩɨɫɨɛɵ ɨɯɥɚɠɞɟɧɢɹ 
ɧɟ ɷɮɮɟɤɬɢɜɧɵ ɢɡ-ɡɚ ɢɯ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ, ɫɧɚɛɠɚɸɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ, 
ɜɧɭɬɪɢ ɤɨɬɨɪɵɯ ɦɚɫɥɨ ɨɯɥɚɠɞɚɟɬɫɹ ɜɨɞɨɣ. Ɍɚɤɨɣ ɜɢɞ ɨɯɥɚɠɞɟɧɢɹ ɩɨ ɆЭК 
ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ «OFWF» ɚ ɩɨ ȽɈɋɌ 11677-85 ɤɚɤ «ɐ». Ⱥɜɬɨɦɚɬɢɤɚ 
ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɷɬɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɜɤɥɸɱɟɧɢɟ ɧɚɫɨɫɨɜ ɩɨɫɥɟ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɚ ɩɨɫɥɟ ɟɝɨ 
ɨɬɤɥɸɱɟɧɢɹ – ɨɬɤɥɸɱɟɧɢɟ ɧɚɫɨɫɨɜ. ȿɫɥɢ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɬɟɦɩɟɪɚɬɭɪɚ 
ɦɚɫɥɚ ɨɤɚɡɚɥɚɫɶ ɧɢɠɟ ɨɩɪɟɞɟɥёɧɧɨɣ ɭɫɬɚɜɤɢ, ɬɨ ɫɧɚɱɚɥɚ ɜɤɥɸɱɚɟɬɫɹ ɩɭɫɤɨɜɨɣ 
ɧɚɫɨɫ, ɢ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɪɨɝɪɟɜɚ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɤɥɸɱɚɸɬɫɹ 
ɪɚɛɨɱɢɟ. Ⱦɥɹ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɜɢɞɚ OFWF (ɐ) ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜɤɥɸɱɟɧɢɣ 
ɪɟɡɟɪɜɧɨɝɨ ɦɚɫɥɨɧɚɫɨɫɚ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɪɚɛɨɱɟɝɨ ɧɚɫɨɫɚ ɢɥɢ ɩɪɢ 
ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ. 

Кɚɤ ɜɢɞɧɨ ɢɡ ɩɪɢɦɟɧɹɟɦɵɯ ɦɟɬɨɞɨɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ, 
ɜɫɟ ɨɧɢ ɜɫɬɭɩɚɸɬ ɜ ɪɚɛɨɬɭ ɢɥɢ ɩɪɢ ɩɨɞɚɱɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɢɥɢ 
ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɡɧɚɱɟɧɢɹ.  

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɫɪɨɤ ɫɥɭɠɛɵ 
ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɫɪɨɤ ɫɥɭɠɛɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɬɨ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɢɡ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 
ɫɢɫɬɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɫɢɫɬɟɦɨɣ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɱɚɫɬɨ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ 
ɨɯɥɚɞɢɬɟɥɟɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨɟɜ ɦɚɫɥɚ ɩɪɢ 
ɤɨɥɟɛɚɧɢɹɯ ɧɚɝɪɭɡɤɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ 
ɨɫɥɨɠɧɹɟɬɫɹ ɛɨɥɶɲɨɣ ɢɧɟɪɰɢɟɣ ɫɢɫɬɟɦɵ ɩɪɢ ɪɟɚɤɰɢɢ ɧɚ ɭɩɪɚɜɥɹɸɳɢɟ 
ɜɨɡɞɟɣɫɬɜɢɹ.  

Ɉɩɬɢɦɚɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɨɯɥɚɠɞɟɧɢɟɦ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɡɚɞɚɧɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢɧɰɢɩ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɹ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɤɥɸɱɟɧɢɹ/ɨɬɤɥɸɱɟɧɢɹ 
ɚɩɩɚɪɚɬɨɜ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ ɜɪɭɱɧɭɸ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɝɪɭɩɩɵ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ ɋɒȽЭɋ ɫɨɛɪɚɧɵ ɢɡ ɬɪɟɯ 
ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɫɜɨɸ ɫɢɫɬɟɦɭ 
ɨɯɥɚɠɞɟɧɢɹ, ɫɜɹɡɚɧɧɭɸ ɫ ɫɨɫɟɞɧɢɦɢ ɮɚɡɚɦɢ ɬɨɥɶɤɨ ɧɚɩɨɪɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɚɛɨɬɚɸɬ ɜ ɪɟɠɢɦɟ ɩɨɥɭɩɢɤɨɜɵɯ ɧɚɝɪɭɡɨɤ 
ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɬɨ ɟɫɬɶ ɧɚɝɪɭɡɤɚ ɦɟɧɹɟɬɫɹ ɨɬ ɧɭɥɟɜɵɯ ɞɨ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ. Эɬɨ ɫɜɹɡɚɧɨ ɫ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɛɥɨɤɟ, ɤɨɬɨɪɵɟ ɜ ɬɟɱɟɧɢɟ 
ɨɞɧɨɝɨ ɞɧɹ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɭɬɨɤ ɩɨɨɱɟɪёɞɧɨ ɨɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɪɟɡɟɪɜ. 

Ⱥɜɬɨɦɚɬɢɤɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɢɩɚ ɈɊɐ-
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 ɉɨɫɥɟ ɩɨɞɚɱɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɜɤɥɸɱɚɟɬɫɹ ɞɜɚ ɪɚɛɨɱɢɯ 
ɧɚɫɨɫɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɬɜɨɞ ɝɨɪɹɱɟɝɨ ɦɚɫɥɚ ɩɨ ɩɚɬɪɭɛɤɚɦ ɢ ɬɪɭɛɚɦ ɢɡ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɩɨɞɚɱɭ ɟɝɨ ɜ ɦɟɠɬɪɭɛɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ, ɝɞɟ ɦɚɫɥɨ ɨɯɥɚɠɞɚɟɬɫɹ ɜɨɞɨɣ, ɤɨɬɨɪɚɹ 
ɰɢɪɤɭɥɢɪɭɟɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɬɪɭɛɚɯ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɦɚɫɥɨ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɯ ɨɯɥɚɞɢɬɫɹ, ɨɧɨ ɩɨ ɦɚɫɥɨɩɪɨɜɨɞɭ ɩɨɞɚɟɬɫɹ ɜ ɧɢɠɧɸɸ 
ɱɚɫɬɶ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

 ɉɪɢ ɚɜɚɪɢɣɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɪɚɛɨɱɢɯ ɦɚɫɥɨɧɚɫɨɫɨɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɤɥɸɱɚɟɬɫɹ ɪɟɡɟɪɜɧɵɣ ɦɚɫɥɨɧɚɫɨɫ; 

 ȿɫɥɢ ɩɨɫɥɟ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɜ 
ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɢɠɟ +15 ºɋ, ɬɨ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɪɚɛɨɱɢɯ 
ɧɚɫɨɫɨɜ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɧɨɣ ɜɹɡɤɨɫɬɢ ɦɚɫɥɚ, ɜɤɥɸɱɚɟɬɫɹ ɬɨɥɶɤɨ ɩɭɫɤɨɜɨɣ 
ɦɚɫɥɨɧɚɫɨɫ; 

 ɉɨɫɥɟ ɩɪɨɝɪɟɜɚ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɞɨɫɬɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɫɥɚ ɜɵɲɟ +15 ºɋ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɤɥɸɱɚɸɬɫɹ ɪɚɛɨɱɢɟ ɧɚɫɨɫɵ ɢ 
ɨɬɤɥɸɱɚɟɬɫɹ ɩɭɫɤɨɜɨɣ; 

 Ɂɚɬɜɨɪɵ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɪɵɜɚɸɬɫɹ ɩɪɢ 
ɩɨɞɚɱɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ 
ɦɚɫɥɚ ɩɪɟɜɵɲɚɟɬ ɞɨ +5 ºɋ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɛɭɞɟɬ ɧɢɠɟ +5ºɋ, ɬɨ 
ɡɚɬɜɨɪɵ ɨɬɤɪɨɸɬɫɹ ɩɨɫɥɟ ɩɪɨɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɧɚ ɤɚɠɞɨɣ ɮɚɡɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ɞɨɥɠɧɵ 

ɪɚɛɨɬɚɬɶ 2 ɦɚɫɥɨɧɚɫɨɫɚ ɢ 2 ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ. 
ɉɨɞɚɱɚ ɜɨɞɵ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɱɟɪɟɡ ɞɢɫɤɨɜɵɟ ɡɚɬɜɨɪɵ, ɢɦɟɸɳɢɟ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɤɚɠɞɨɦ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟ. 

Ɇɧɨɝɨɥɟɬɧɢɣ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɧɚ ɜɟɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɟɪɫɨɧɚɥɭ ɩɪɢɯɨɞɢɬɫɹ 
ɬɪɚɬɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. Ⱥɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɧɚ ɫɬɚɧɰɢɢ, 
ɱɪɟɡɦɟɪɧɚɹ ɡɚɝɪɭɡɤɚ ɩɟɪɫɨɧɚɥɚ, ɨɬɫɭɬɫɬɜɢɟ ɨɩɵɬɚ, ɚ ɩɨɪɨɣ, ɢ ɯɚɥɚɬɧɨɫɬɶ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɢɥɢ ɱɪɟɡɦɟɪɧɨɦɭ ɩɟɪɟɝɪɟɜɭ, ɢɥɢ ɨɯɥɚɠɞɟɧɢɸ ɦɚɫɥɚ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɢɡ - ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ. 

ɏɨɬɹ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɢ ɡɚɜɨɞɫɤɚɹ ɢɧɫɬɪɭɤɰɢɹ ɧɟ 
ɬɪɟɛɭɸɬ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɭɡɤɢɯ ɩɪɟɞɟɥɚɯ, ɩɨ ɮɚɤɬɭ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ ɜ ɥɸɛɵɯ ɪɟɠɢɦɚɯ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ 35 – 45 0ɋ.  

ɇɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɧɟ ɠɟɥɚɬɟɥɶɧɚ, ɚ ɩɨɪɨɣ ɢ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɜɹɡɤɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɱɬɨ 
ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɫɩɨɫɨɛɧɨɫɬɢ ɦɚɫɥɚ ɨɬɜɨɞɢɬɶ ɬɟɩɥɨ. 
Эɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɛɴɹɫɧɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɰɢɪɤɭɥɹɰɢɢ ɦɚɫɥɚ. 
ɇɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɦɚɫɥɨɧɚɫɨɫɨɜ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɢ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɦɚɫɥɚ ɧɚɱɢɧɚɸɬ ɪɚɛɨɬɚɬɶ ɫ ɩɟɪɟɝɪɭɡɤɨɣ ɢ ɛɵɫɬɪɨ ɜɵɯɨɞɹɬ ɢɡ 
ɫɬɪɨɹ, ɱɬɨ ɜ ɢɬɨɝɟ ɫɧɢɠɚɟɬ ɧɚɞёɠɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  
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ȼɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɇɌȾ ɢ 
ɡɚɜɨɞɫɤɨɣ ɢɧɫɬɪɭɤɰɢɟɣ, ɨɧɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɜɟɥɢɱɢɧɨɣ 70 0ɋ. Ɋɚɛɨɬɚ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɛɥɢɡɤɨɣ ɤ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɡ 

- ɡɚ ɨɩɚɫɧɨɫɬɢ ɩɟɪɟɝɪɟɜɚ.  
ɑɚɫɬɵɟ ɢ ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɟ ɠɟɥɚɬɟɥɶɧɵ ɢɡ-ɡɚ 

ɩɨɹɜɥɟɧɢɹ ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ ɩɨ ɮɥɚɧɰɟɜɵɦ ɫɨɟɞɢɧɟɧɢɹɦ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ. 
Ⱦɥɹ ɪɚɡɝɪɭɡɤɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ 

ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɜɨ ɜɪɟɦɹ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɮɢɪɦɚ «Ɋɚɤɭɪɫ» ɭɠɟ ɩɵɬɚɥɚɫɶ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɞɧɚɤɨ ɨɩɵɬ ɨɤɚɡɚɥɫɹ 
ɧɟ ɫɨɜɫɟɦ ɭɞɚɱɧɵɦ.  ɉɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɋɚɹɧɨ - ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɧɚ ɛɥɨɱɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɋɍɆɌɈ), ɨɞɧɨɣ ɢɡ ɡɚɞɚɱ ɤɨɬɨɪɨɣ ɛɵɥɚ 
ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɜɟɞɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ.  

ɍɤɚɡɚɧɧɚɹ ɡɚɞɚɱɚ ɧɟ ɪɟɚɥɢɡɨɜɚɧɚ ɩɨ ɪɹɞɭ ɩɪɢɱɢɧ. Ɉɫɧɨɜɧɚɹ ɩɪɢɱɢɧɚ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɧɢɤɚɤɢɯ ɦɟɬɨɞɢɱɟɫɤɢɯ 
ɭɤɚɡɚɧɢɣ, ɧɨɪɦɚɬɢɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɬ.ɞ., ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɥɟɱɶ ɜ 
ɨɫɧɨɜɭ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ. ȼɟɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɨɫɧɨɜɚɧɨ ɬɨɥɶɤɨ ɧɚ ɨɩɵɬɟ, ɢ ɧɟ ɢɦɟɸɬ ɧɢɤɚɤɨɣ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɨɫɧɨɜɵ. 

ɉɪɢ ɜɟɞɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɟɪɫɨɧɚɥ ɩɨɫɬɨɹɧɧɨ ɤɨɧɬɪɨɥɢɪɭɟɬ 
ɪɹɞ ɩɚɪɚɦɟɬɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɦɚɫɥɚ ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Иɡɦɟɧɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɜɵɩɨɥɧɹɟɬɫɹ 
ɩɪɢ ɢɡɦɟɧɟɧɢɹɯ ɧɚɝɪɭɡɤɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɢɥɢ ɩɨɧɢɠɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ. Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɡɚɜɢɫɢɬ ɧɚɩɪɹɦɭɸ ɨɬ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɧɚɩɨɪɧɨɣ ɦɚɝɢɫɬɪɚɥɢ, 
ɞɚɜɥɟɧɢɟ ɧɟɥɶɡɹ ɩɨɞɞɟɪɠɢɜɚɬɶ ɛɨɥɶɲɢɦ ɢɡ ɨɩɚɫɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɜɨɞɵ ɜ ɦɚɫɥɨ, ɚ 
ɩɪɢ ɦɚɥɟɧɶɤɨɦ ɞɚɜɥɟɧɢɢ ɧɟɜɨɡɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ. 
 

1.3 Ɇɟɬɨɞɨɥɨɝɢя ɬɟɩɥɨɜɵɞɟɥɟɧɢя ɢ ɬɟɩɥɨɨɬɞɚɱɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 

 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɟɝɨ ɦɚɝɧɢɬɨɩɪɨɜɨɞɟ ɢ ɨɛɦɨɬɤɚɯ 
ɜɨɡɧɢɤɚɸɬ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɯɨɠɞɟɧɢɟɦ ɬɨɤɚ ɩɨ ɨɛɦɨɬɤɚɦ ɢ 
ɦɚɝɧɢɬɧɨɝɨ ɩɨɬɨɤɚ ɩɨ ɦɚɝɧɢɬɨɩɪɨɜɨɞɭ. ɗɬɢ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ ɜɵɞɟɥɹɸɬɫɹ ɜ ɜɢɞɟ 
ɬɟɩɥɚ. ȼɵɞɟɥɹɸɳɟɟɫɹ ɬɟɩɥɨ ɧɚɝɪɟɜɚɟɬ ɨɛɦɨɬɤɢ ɢ ɦɚɝɧɢɬɨɩɪɨɜɨɞ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɫɫɟɢɜɚɟɬɫɹ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɨɬɜɨɞɹɬɫɹ 
ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɬɟɩɥɚ ɢ, ɤɚɤ ɜɫɹɤɢɣ 
ɢɫɬɨɱɧɢɤ ɬɟɩɥɚ, ɧɚɝɪɟɜɚɟɬ ɨɤɪɭɠɚɸɳɢɣ ɜɨɡɞɭɯ, ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɨɬɜɨɞɢɬɫɹ ɨɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɨɞɨɦɚɫɥɹɧɵɯ ɨɯɥɚɞɢɬɟɥɟɣ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ 
ɨɯɥɚɠɞɟɧɢɹ ɧɚɡɵɜɚɟɬɫɹ OFWF ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɜɨɞɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. 

Ɍɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ, ɜɵɞɟɥɹɸɳɚɹɫɹ ɜ ɨɛɦɨɬɤɚɯ ɢ ɦɚɝɧɢɬɨɩɪɨɜɨɞɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɬɜɨɞɢɬɫɹ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ, ɩɪɨɯɨɞɹ ɩɪɢ ɷɬɨɦ ɫɥɨɠɧɵɣ 
ɩɭɬɶ. ɗɬɨɬ ɩɭɬɶ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɭɱɚɫɬɤɨɜ. ɇɚ ɤɚɠɞɨɦ ɢɡ ɭɱɚɫɬɤɨɜ 
ɜɨɡɧɢɤɚɟɬ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ, ɬ. ɟ. ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ. Ƚɪɚɮɢɤ ɩɟɪɟɩɚɞɚ 
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ɬɟɦɩɟɪɚɬɭɪ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ Ɋɢɫɭɧɤɟ 1.1. ɗɬɚ ɪɚɡɧɨɫɬɶ ɬɟɦ ɛɨɥɶɲɚɹ, ɱɟɦ ɛɨɥɶɲɟ 
ɜɟɥɢɱɢɧɚ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ. ɇɚ ɭɱɚɫɬɤɚɯ, ɢɦɟɸɳɢɯ ɩɪɨɬɹɠɟɧɧɨɫɬɶ, ɧɚɩɪɢɦɟɪ, ɜ 
ɨɛɦɨɬɤɟ, ɩɟɪɟɩɚɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶɸ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɧɚɢɛɨɥɟɟ ɧɚɝɪɟɬɨɣ 
ɜɧɭɬɪɟɧɧɟɣ ɬɨɱɤɨɣ ɨɛɦɨɬɤɢ ɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɨɛɦɨɬɤɢ. ɇɚ ɝɪɚɧɢɰɚɯ 
ɭɱɚɫɬɤɨɜ, ɧɚɩɪɢɦɟɪ, ɨɛɦɨɬɤɚ — ɦɚɫɥɨ, ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɪɚɡɧɨɫɬɶɸ ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɦɨɬɤɢ ɢ ɦɚɫɥɚ. 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ƚɪɚɮɢɤ ɩɟɪɟɩɚɞɚ ɬɟɦɩɟɪɚɬɭɪ ɜ ɨɛɦɨɬɤɟ 

 

ɍɱɚɫɬɤɢ ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ Ɋɢɫɭɧɤɟ 1.2. 
Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɩɪɨɯɨɠɞɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ: 

         1. ɍɱɚɫɬɨɤ — ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɬɨɱɟɤ ɨɛɦɨɬɤɢ ɢɥɢ ɫɟɪɞɟɱɧɢɤɚ ɞɨ ɢɯ ɧɚɪɭɠɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ, ɨɦɵɜɚɟɦɵɯ ɦɚɫɥɨɦ. ɇɚ ɷɬɨɦ ɭɱɚɫɬɤɟ ɬɟɩɥɨɩɟɪɟɞɚɱɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɪɢɧɹɬɨ ɨɩɪɟɞɟɥɹɬɶ ɧɟ 
ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɢɛɨɥɟɟ ɧɚɝɪɟɬɨɣ ɬɨɱɤɢ ɨɛɦɨɬɤɢ, ɚ ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɫɟɣ 
ɨɛɦɨɬɤɢ.  

ɇɚɢɛɨɥɟɟ ɝɨɪɹɱɚɹ ɬɨɱɤɚ ɨɛɦɨɬɤɢ (ɇɇɌ), ɤɚɤ ɷɬɨ ɜɢɞɧɨ ɩɨ ɩɨɤɚɡɚɧɢɹɦ 
ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɥɨɱɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɒȽɗɋ (ɋɍɆɌɈ)  ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɪɯɧɟɣ ɡɨɧɟ ɨɛɦɨɬɤɢ, ɢ 
ɬɟɦɩɟɪɚɬɭɪɚ ɷɬɨɣ ɬɨɱɤɢ ɩɪɢɦɟɪɧɨ ɧɚ 15 °ɋ ɜɵɲɟ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ. 

2. ɉɟɪɟɯɨɞ ɬɟɩɥɚ ɨɬ ɨɛɦɨɬɨɤ ɤ ɦɚɫɥɭ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɧɚɥɢɱɢɢ ɪɚɡɧɨɫɬɢ 
ɬɟɦɩɟɪɚɬɭɪ ɨɛɦɨɬɨɤ ɢ ɦɚɫɥɚ. Ɋɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɦɨɬɤɢ ɢ 
ɨɦɵɜɚɸɳɟɝɨ ɟɟ ɦɚɫɥɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɚ, ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɫ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɦɨɬɤɢ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɯɥɚɠɞɚɟɦɵɯ ɦɚɫɥɨɦ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɨɛɦɨɬɤɢ, ɪɚɡɦɟɪɨɜ ɦɚɫɥɹɧɵɯ ɤɚɧɚɥɨɜ ɢ ɜɹɡɤɨɫɬɢ ɦɚɫɥɚ.  
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Ɋɢɫɭɧɨɤ 1.2 – ɍɱɚɫɬɤɢ ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

ɋɥɨɣ ɦɚɫɥɚ ɭ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɦɨɬɤɢ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɫɧɨɜɧɨɣ 
ɩɟɪɟɯɨɞ ɬɟɩɥɚ ɨɬ ɨɛɦɨɬɤɢ ɤ ɦɚɫɥɭ, ɢɦɟɟɬ ɨɱɟɧɶ ɧɟɛɨɥɶɲɭɸ ɬɨɥɳɢɧɭ ɩɨɪɹɞɤɚ 1,5 
ɦɦ ɢ ɞɜɢɠɟɬɫɹ ɫɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ. Ɋɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɦɨɬɤɢ ɢ ɦɚɫɥɚ ɜ ɧɢɠɧɢɯ ɢ ɜɟɪɯɧɢɯ ɫɥɨɹɯ ɩɨ ɩɨɤɚɡɚɧɢɹɦ 
(ɋɍɆɌɈ) ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ. ɋɯɟɦɚ ɢɡɦɟɪɟɧɢɹ ɋɍɆɌɈ ɩɨɤɚɡɚɧɚ ɧɚ 
Ɋɢɫɭɧɤɟ 1.3. Ɂɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ, ɢɡɦɟɪɟɧɧɵɟ ɜ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ Ɍɚɛɥɢɰɟ 1.1. 

 

Ɍɚɛɥɢɰɚ 1.1 – Ɂɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 

Ɍɟɦɩɟɪɚɬɭɪɚ, (ɝɪɚɞ. ɋ) Ɏɚɡɚ «Ⱥ» Ɏɚɡɚ «ȼ» Ɏɚɡɚ «ɋ» 

ɇɚɢɛɨɥɟɟ ɧɚɝɪɟɬɚɹ ɬɨɱɤɚ (ɇɇɌ) 59,2 63,4 60,7 

Ɉɛɦɨɬɤɚ ɇɇ 50,7 52,5 56,2 

Ɉɛɦɨɬɤɚ ȼɇ 41,7 52,7 48,2 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɢɠɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ (ɇɋɆ) 25,5 23,5 23,6 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ (ȼɋɆ) 34,5 36,1 35,7 

 

3. ɉɟɪɟɯɨɞ ɬɟɩɥɚ ɧɚ ɭɱɚɫɬɤɟ ɨɬ ɨɛɦɨɬɤɢ ɞɨ ɫɬɟɧɤɢ ɛɚɤɚ ɢ ɬɪɭɛɨɤ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ. Ɇɚɫɥɨ, ɨɦɵɜɚɹ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɭɧɨɫɢɬ ɫ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɦɨɬɤɢ ɜɵɞɟɥɹɸɳɟɟɫɹ ɜ ɧɟɣ ɬɟɩɥɨ.  
ɇɚɝɪɟɬɨɟ ɭ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɦɨɬɤɢ ɦɚɫɥɨ ɩɨɞɧɢɦɚɟɬɫɹ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɛɚɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɨɞɚёɬɫɹ ɦɚɫɥɨɧɚɫɨɫɚɦɢ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ, ɜ ɤɨɬɨɪɵɯ 

ɫɨɩɪɢɤɚɫɚɟɬɫɹ ɫɨ ɫɬɟɧɤɚɦɢ ɬɪɭɛɨɤ ɢ ɨɬɞɚɟɬ ɢɦ ɱɚɫɬɶ ɬɟɩɥɚ, ɚ ɡɚɬɟɦ ɜɧɨɜɶ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɤ ɨɛɦɨɬɤɚɦ. ɉɨɬɨɤ ɦɚɫɥɚ ɜ ɛɚɤɟ ɹɜɥɹɟɬɫɹ ɡɚɦɤɧɭɬɵɦ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɜ ɪɚɛɨɬɚɸɳɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɪɟɪɵɜɧɵɣ ɩɪɨɰɟɫɫ 
ɰɢɪɤɭɥɹɰɢɢ ɦɚɫɥɚ.  
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Ɋɢɫɭɧɨɤ 1.3 – ɋɯɟɦɚ ɢɡɦɟɪɟɧɢɹ ɋɍɆɌɈ ɋɒȽɗɋ 

 

ɑɚɫɬɶ ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɬɟɩɥɚ ɩɟɪɟɞɚёɬɫɹ ɨɬ ɫɬɟɧɤɢ ɛɚɤɚ ɜ ɚɬɦɨɫɮɟɪɭ. ɋ 
ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ ɛɚɤɚ ɬɟɩɥɨ ɨɬɜɨɞɢɬɫɹ ɜ ɨɤɪɭɠɚɸɳɢɣ ɜɨɡɞɭɯ 
ɞɜɭɦɹ ɩɭɬɹɦɢ: ɱɚɫɬɶ ɬɟɩɥɚ ɨɬɜɨɞɢɬɫɹ ɤɨɧɜɟɤɰɢɨɧɧɵɦ ɩɨɬɨɤɨɦ ɜɨɡɞɭɯɚ, ɜɬɨɪɚɹ 
ɱɚɫɬɶ ɨɬɜɨɞɢɬɫɹ ɩɭɬɟɦ ɢɡɥɭɱɟɧɢɹ. 
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2 Ɉɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя 

 

2.1 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɵɞɟɥɟɧɢя ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɈɊɐ-533000/500 ɍ1 

 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɜɟɫɭ ɚɤɬɢɜɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ — ɦɟɞɢ ɢ ɫɬɚɥɢ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɢɯ ɨɛɴɟɦɭ ɢɥɢ ɤɭɛɭ ɥɢɧɟɣɧɵɯ 
ɪɚɡɦɟɪɨɜ. Ɉɯɥɚɠɞɚɸɳɚɹ ɠɟ ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɪɚɫɬɟɬ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɜɚɞɪɚɬɭ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɫɬɜɨɦ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɢɩɚ 
ɈɊɐ-533000/500-ɍ1 ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ: 

- Ɍɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (ɫ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ OFWF) 
ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 70ºɋ. 

- Ɍɟɦɩɟɪɚɬɭɪɚ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 100ºɋ.  
- ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɛɨɥɟɟ 90ºɋ ɢɥɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɛɦɨɬɤɢ ɜɵɲɟ 105 ºɋ, ɡɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɫɢɝɧɚɥ. 
- ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜɵɲɟ 100ºɋ ɢɥɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɛɦɨɬɤɢ ɜɵɲɟ 115ºɋ ɡɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
- Ɍɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɧɟ ɞɨɥɠɧɚ 

ɩɪɟɜɵɲɚɬɶ 25ºɋ. 
- Ʉɪɢɬɟɪɢɟɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɜ ɧɟɦ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ 10ºɋ (ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɜɯɨɞɹɳɟɝɨ ɢ ɜɵɯɨɞɹɳɟɝɨ ɦɚɫɥɚ) ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

 ɉɪɢ ɫɨɛɥɸɞɟɧɢɢ ɷɬɢɯ ɭɫɥɨɜɢɣ ɢɡɨɥɹɰɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨɞɜɟɪɝɚɟɬɫɹ 
ɬɚɤɨɦɭ ɫɬɚɪɟɧɢɸ, ɱɬɨ ɨɧɚ ɦɨɠɟɬ ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɬɶ ɜ ɬɟɱɟɧɢɟ ɩɪɢɦɟɪɧɨ 40 ɥɟɬ. 
Ɉɞɧɚɤɨ ɜɨɩɪɨɫ ɫɤɨɥɶɤɨ ɩɨ ɜɪɟɦɟɧɢ ɧɚ ɫɚɦɨɦ ɞɟɥɟ ɛɭɞɟɬ ɫɥɭɠɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɜɫɟɝɞɚ ɹɜɥɹɥɫɹ ɚɤɬɭɚɥɶɧɵɦ. Ɂɚ ɪɟɲɟɧɢɟ ɷɬɨɝɨ ɜɨɩɪɨɫɚ ɨɬɜɟɱɚɟɬ ɬɟɯɧɢɱɟɫɤɚɹ 
ɞɢɚɝɧɨɫɬɢɤɚ, ɜ ɡɚɤɥɸɱɢɬɟɥɶɧɭɸ ɫɬɚɞɢɸ ɤɨɬɨɪɨɣ ɜɯɨɞɢɬ «ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ». ɋɟɝɨɞɧɹ, ɧɟɫɦɨɬɪɹ ɧɚ ɲɢɪɨɤɢɣ ɜɵɛɨɪ ɫɢɫɬɟɦ 
ɦɨɧɢɬɨɪɢɧɝɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɋɍɆ - ɌɈ; SAFE-T, TDM; 

Siemens, ABB Sech-erori ɢ ɬ.ɞ.) ɧɟɬ ɱɟɬɤɢɯ ɦɟɬɨɞɢɤ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ 
ɢ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɹɜɥɹɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɟɦɨɧɬɨɜ ɢ ɡɚɦɟɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

2.2 Ɉɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя 

 

Ɂɚɞɚɱɚɦɢ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɞɚɥɶɧɟɣɲɟɣ ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɟɝɨ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: ɜɵɹɜɥɟɧɢɟ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɞɟɮɟɤɬɨɜ, 
ɨɰɟɧɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɨɞɨɥɠɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɟɡ ɪɟɦɨɧɬɚ, ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɟ 
ɨɛɴɟɦɨɜ ɪɟɦɨɧɬɚ ɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ. ɗɥɟɦɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɩɨɞɜɟɪɠɟɧɧɵɟ ɪɚɡɪɭɲɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ Ɋɢɫɭɧɤɟ 2.1. 
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Ɋɢɫɭɧɨɤ 2.1 – ɗɥɟɦɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɩɨɞɜɟɪɠɟɧɧɵɟ ɪɚɡɪɭɲɚɸɳɢɦ 

ɜɨɡɞɟɣɫɬɜɢɹɦ 

 

Ⱦɢɚɝɧɨɫɬɢɤɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɨɛɪɚɛɨɬɤɟ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɚɛɨɬɟ, ɷɬɨ ɩɟɪɫɩɟɤɬɢɜɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ 
ɪɚɡɜɢɬɢɹ, ɩɨɡɜɨɥɹɸɳɟɟ ɨɩɪɟɞɟɥɢɬɶ ɫɨɫɬɨɹɧɢɟ ɷɥɟɦɟɧɬɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɟɡ 
ɜɵɜɨɞɚ ɟɝɨ ɢɡ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɱɬɨ ɩɨɜɵɫɢɬ ɧɚɞɟɠɧɨɫɬɶ 
ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɫɨɡɞɚɬɶ ɭɫɥɨɜɢɹ ɩɟɪɟɯɨɞɚ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɫɨɫɬɨɹɧɢɸ ɢ ɫɧɢɡɢɬɶ ɫɪɟɞɫɬɜɚ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. ȼ Ɍɚɛɥɢɰɟ 2.1 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

Ɍɚɛɥɢɰɚ 2.1 - ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  
Ɇɟɬɨɞ Ʉɨɧɬɪɨɥɢɪɭɟɦɵɣ 

ɩɚɪɚɦɟɬɪ 

Ɉɛɧɚɪɭɠɢɜɚɟɦɵɟ ɜɢɞɵ 
ɞɟɮɟɤɬɨɜ 

Ɍɟɥɟɜɢɡɢɨɧɧɵɣ Ɍɟɦɩɟɪɚɬɭɪɚ 
ɢɫɫɥɟɞɭɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ 

ȼɢɬɤɨɜɵɟ ɡɚɦɵɤɚɧɢɹ; 
Ⱦɟɮɟɤɬɵ ɤɨɧɬɚɤɬɨɜ 
Ɋɉɇ; ɧɚɪɭɲɟɧɢɹ 
ɢɡɨɥɹɰɢɢ 
ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ; 
ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɫɬɨɣɧɵɯ 
ɡɨɧ ɜ ɛɚɤɟ; ɧɚɝɪɟɜɵ 
ɜɧɭɬɪɟɧɧɢɯ ɤɨɧɬɚɤɬɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ; ɨɛɪɵɜ 
ɡɚɡɟɦɥɹɸɳɢɯ ɲɢɧ  

ȼɢɛɪɚɰɢɨɧɧɵɣ ȼɢɛɪɨɫɤɨɪɨɫɬɶ, 
ɜɢɛɪɨɭɫɤɨɪɟɧɢɟ, 
ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ 

Ɋɚɫɩɪɟɫɫɨɜɤɚ ɨɛɦɨɬɨɤ 
ɢɥɢ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ 

Ⱥɧɚɥɢɡ ɦɚɫɥɚ ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ 
ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ 

Ʉɨɪɨɬɤɢɟ ɡɚɦɵɤɚɧɢɹ; 
Ɍɟɩɥɨɜɵɟ ɜɨɡɞɟɣɫɬɜɢɹ 

ɧɚ ɦɚɫɥɨ; 
 ɱɚɫɬɢɱɧɵɟ ɪɚɡɪɹɞɵ; 
ɬɟɩɥɨɜɵɟ ɜɨɡɞɟɣɫɬɜɢɹ 
ɧɚ ɛɭɦɚɝɭ 

ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ 
(ɤɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ) 

Ɂɜɭɤɨɜɵɟ ɜɨɥɧɵ, 
ɨɛɪɚɡɨɜɚɧɧɵɟ 
ɱɚɫɬɢɱɧɵɦɢ ɪɚɡɪɹɞɚɦɢ 

ɑɚɫɬɢɱɧɵɟ ɪɚɡɪɹɞɵ ɜ 
ɢɡɨɥɹɰɢɢ; ɨɫɥɚɛɥɟɧɢɟ 
ɫɨɟɞɢɧɟɧɢɣ ɜ ɨɛɦɨɬɤɚɯ; 
ɥɨɤɚɥɶɧɵɟ ɧɚɝɪɟɜɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 

Ɇɟɬɨɞ Ʉɨɧɬɪɨɥɢɪɭɟɦɵɣ 
ɩɚɪɚɦɟɬɪ 

Ɉɛɧɚɪɭɠɢɜɚɟɦɵɟ ɜɢɞɵ 
ɞɟɮɟɤɬɨɜ 

Ɇɨɧɢɬɨɪɢɧɝ 
ɩɚɪɚɦɟɬɪɨɜ 

Ɍɨɤ, ɧɚɩɪɹɠɟɧɢɟ, 
ɱɚɫɬɨɬɚ 

ɇɟɧɨɪɦɚɥɶɧɵɟ ɪɟɠɢɦɵ 
ɪɚɛɨɬɵ 

 

Ɉɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ: ɤɨɧɬɪɨɥɶ ɡɚ ɧɨɪɦɚɥɶɧɵɦɢ ɪɟɠɢɦɚɦɢ 
ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ɤɨɧɬɪɨɥɶ ɢ ɨɬɤɥɸɱɟɧɢɟ ɩɪɢ ɧɟɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ 
ɪɚɛɨɬɵ, ɤɨɬɨɪɵɟ ɨɤɚɡɵɜɚɸɬ ɧɟɞɨɩɭɫɬɢɦɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
ɤɨɧɬɪɨɥɶ ɢ ɞɢɚɝɧɨɫɬɢɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

2.3 ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя 

 

ɋɨɜɪɟɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɪɚɫɲɢɪɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫ ɩɨɦɨɳɶɸ ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɢɫɬɟɦ 
ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɩɨɜɵɫɢɬɶ, ɬɟɦ ɫɚɦɵɦ, ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ.  

ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.01.059-2011 (ɋɌɈ 70238424.27.140.023-2010) 

ɜɵɩɨɥɧɹɸɬɫɹ ɪɹɞ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨɫɬɨɹɧɧɨ, ɷɬɨ: 
 Ⱥɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɫɬɨɪɨɧɟ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɍɨɤ ɨɞɧɨɣ (ɨɞɧɨɢɦɟɧɧɨɣ) ɮɚɡɵ ɧɚ ɫɬɨɪɨɧɚɯ ɜɫɟɯ ɧɚɩɪɹɠɟɧɢɣ; 

 Ɍɨɤ ɨɛɳɟɣ ɱɚɫɬɢ ɨɛɦɨɬɤɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-

ɬɪɚɧɫɮɨɪɦɚɬɨɪ. ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ (ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ) ɫɜɹɡɢ 
ɲɢɧ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ 

 Ɍɨɤɢ ɧɚ ɫɬɨɪɨɧɟ ɥɢɧɢɢ (ɛɥɨɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ-ɥɢɧɢɹ), ɮɚɡɵ Ⱥ (ȼ, ɋ) 
 Ɍɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɧɢɯ ɫɥɨɟɜ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

(ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ) 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ (ɩɨ ɫɩɟɰɢɚɥɶɧɨɦɭ ɪɚɡɪɟɲɟɧɢɸ): 

 Ɍɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɡɨɜɚɧɢɹ ɩɭɡɵɪɶɤɨɜ; 
 ɋɬɟɩɟɧɶ ɫɬɚɪɟɧɢɹ ɢɡɨɥɹɰɢɢ ɢ ɬ.ɞ. 

 

    2.3.1 Ʉɨɧɬɪɨɥɶ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨяɧɢя 

 

Кɨɧɬɪɨɥɶ ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɨɛɦɨɬɤɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦ ɞɥɹ 
ɨɬɫɥɟɠɢɜɚɧɢɹ ɢɡɦɟɧɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɧɧɟɦɭ ɜɥɢɹɧɢɸ ɧɚ 
ɧɟɝɚɬɢɜɧɵɟ ɮɚɤɬɨɪɵ, ɢɡ-ɡɚ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ. 

Ɉɞɧɨɣ ɢɡ ɫɢɫɬɟɦ ɨɬ ɩɟɪɟɝɪɟɜɚ ɹɜɥɹɟɬɫɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɝɪɟɜɚ QUALITROL 509 ITM. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɪɨɢɡɜɨɞɢɬ 
ɩɪɹɦɨɟ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɨɛɦɨɬɨɤ ɩɪɢ ɩɨɦɨɳɢ 8 ɨɩɬɨɜɨɥɨɤɨɧɧɵɯ ɡɨɧɞɨɜ, 
ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜɧɭɬɪɢ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋɯɟɦɚ ɫɢɫɬɟɦɵ 
ɩɨɤɚɡɚɧɚ ɧɚ Ɋɢɫɭɧɤɟ 2.2. 
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Ɋɢɫɭɧɨɤ 2.2 - ɋɯɟɦɚ ɫɢɫɬɟɦɵ QUALITROL 509 ITM 

 

ɋɢɫɬɟɦɚ ɢɦɟɟɬ 8 ɜɵɯɨɞɧɵɯ ɪɟɥɟ, 2 ɢɡ ɤɨɬɨɪɵɯ ɞɟɣɫɬɜɭɸɬ ɧɚ ɫɢɝɧɚɥ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 105°ɋ, 2 ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 115°ɋ, ɨɫɬɚɥɶɧɵɟ 4 ɪɟɥɟ 
ɹɜɥɹɸɬɫɹ ɪɟɡɟɪɜɧɵɦɢ. Ɍɚɤɠɟ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɜɵɯɨɞ ɞɥɹ USB ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ 
ɉК, ɢɦɟɟɬ RS ɜɵɯɨɞ ɞɥɹ ɫɜɹɡɢ ɫ ɒɍɆɌ ɢ Ethernet ɪɟɡɟɪɜ. QUALITROL 509 ITM 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɭɱɟɬɨɦ ɧɚɝɪɭɡɤɢ 
ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɭɫɥɨɜɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ. Ɍɚɤɠɟ 
ɩɨɤɚɡɚɧɢɹ ɨɬ ɞɚɧɧɨɝɨ ɞɚɬɱɢɤɚ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɪɚɫɱɟɬɚ ɨɫɬɚɬɨɱɧɨɝɨ 
ɪɟɫɭɪɫɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

 

2.3.2 Кɨɧɬɪɨɥь ɝаɡɨɫɨɞɟɪɠаɧɢя ɢ ɜɥаɝɨɫɨɞɟɪɠаɧɢя ɦаɫɥа 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ – ɜɚɠɧɵɣ ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɛɨɬɭ, ɩɨɷɬɨɦɭ ɟɝɨ ɞɚɧɧɵɟ ɞɨɥɠɧɵ 
ɩɨɞɜɟɪɝɚɬɶɫɹ ɩɨɫɬɨɹɧɧɨɦɭ ɤɨɧɬɪɨɥɸ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɫɭɞɢɬɶ ɨ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɟɝɨ ɫɨɫɬɨɹɧɢɢ. 

ɏɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ: ɨɬɫɥɟɠɢɜɚɬɶ ɪɚɡɜɢɬɢɟ ɩɪɨɰɟɫɫɨɜ ɜ 
ɨɛɨɪɭɞɨɜɚɧɢɢ; ɜɵɹɜɥɹɬɶ ɞɟɮɟɤɬɵ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɢɯ ɪɚɡɜɢɬɢɹ, ɧɟ 
ɨɛɧɚɪɭɠɢɜɚɟɦɵɟ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɫɩɨɫɨɛɚɦɢ; ɨɩɪɟɞɟɥɹɬɶ ɩɪɟɞɩɨɥɚɝɚɟɦɵɣ 
ɯɚɪɚɤɬɟɪ ɞɟɮɟɤɬɚ ɢ ɫɬɟɩɟɧɶ ɢɦɟɸɳɟɝɨɫɹ ɩɨɜɪɟɠɞɟɧɢɹ; ɩɪɚɜɢɥɶɧɨ 
ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɦɟɫɬɚ ɩɨɜɪɟɠɞɟɧɢɹ. ȼɡɚɢɦɨɫɜɹɡɶ ɝɚɡɨɜ ɢ 
ɯɚɪɚɤɬɟɪɧɵɯ ɜɢɞɨɜ ɞɟɮɟɤɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ Ɍɚɛɥɢɰɟ 2.2. 

 

Ɍɚɛɥɢɰɚ 2.2 - ȼɡɚɢɦɨɫɜɹɡɶ ɝɚɡɨɜ ɢ ɯɚɪɚɤɬɟɪɧɵɯ ɜɢɞɨɜ ɞɟɮɟɤɬɨɜ 

Ƚɚɡ ɏɚɪɚɤɬɟɪɧɵɟ ɞɟɮɟɤɬɵ ɏɚɪɚɤɬɟɪ ɞɟɮɟɤɬɨɜ 

ɇ2 ɜɨɞɨɪɨɞ ɑɚɫɬɢɱɧɵɟ ɪɚɡɪɹɞɵ, 
ɢɫɤɪɨɜɵɟ ɢ ɞɭɝɨɜɵɟ 
ɪɚɡɪɹɞɵ 

Ⱦɟɮɟɤɬɵ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɯɚɪɚɤɬɟɪɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.2  

Ƚɚɡ ɏɚɪɚɤɬɟɪɧɵɟ ɞɟɮɟɤɬɵ ɏɚɪɚɤɬɟɪ ɞɟɮɟɤɬɨɜ 

CH4 ɦɟɬɚɧ ɉɟɪɟɝɪɟɜ ɦɚɫɥɚ ɢ 
ɛɭɦɚɠɧɨɦɚɫɥɹɧɨɣ 
ɢɡɨɥɹɰɢɢ ɢɥɢ ɩɟɪɟɝɪɟɜ 
ɦɚɫɥɚ ɢ 

ɛɭɦɚɠɧɨɦɚɫɥɹɧɨɣ 
ɢɡɨɥɹɰɢɢ, 
ɫɨɩɪɨɜɨɠɞɚɸɳɢɣɫɹ 
ɪɚɡɪɹɞɚɦɢ  

 

 

 

 

 

 

 

 

Ⱦɟɮɟɤɬɵ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɯɚɪɚɤɬɟɪɚ 

C2H6 ɷɬɚɧ ɉɟɪɟɝɪɟɜ ɦɚɫɥɚ ɢ 
ɛɭɦɚɠɧɨɦɚɫɥɹɧɨɣ 
ɢɡɨɥɹɰɢɢ ɜ ɞɢɚɩɚɡɨɧɟ 
ɬɟɦɩɟɪɚɬɭɪ C 

C2H4 ɷɬɢɥɟɧ ɉɟɪɟɝɪɟɜ ɦɚɫɥɚ ɢ 
ɛɭɦɚɠɧɨɦɚɫɥɹɧɨɣ 
ɢɡɨɥɹɰɢɢ  

CO ɭɝɚɪɧɵɣ ɝɚɡ ɋɬɚɪɟɧɢɟ ɢ ɭɜɥɚɠɧɟɧɢɟ 
ɦɚɫɥɚ ɢ (ɢɥɢ) ɬɜɟɪɞɨɣ 
ɢɡɨɥɹɰɢɢ 

CO2 ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ ɋɬɚɪɟɧɢɟ ɢ ɭɜɥɚɠɧɟɧɢɟ 
ɦɚɫɥɚ ɢ (ɢɥɢ) ɬɜɟɪɞɨɣ 
ɢɡɨɥɹɰɢɢ 

 

ɂɡ Ɍɚɛɥɢɰɵ 2.2 ɜɢɞɧɨ, ɱɬɨ ɨɞɢɧɚɤɨɜɵɟ ɜɢɞɵ ɞɟɮɟɤɬɨɜ ɦɨɝɭɬ 
ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ ɩɪɢɫɭɬɫɬɜɢɟɦ ɪɚɡɥɢɱɧɵɯ ɝɚɡɨɜ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɨɞɧɨɝɨ ɜɢɞɚ 
ɞɟɮɟɤɬɨɜ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɩɨɹɜɥɟɧɢɟ ɧɨɜɵɯ, ɩɨɷɬɨɦɭ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɢɯ 
ɨɛɧɚɪɭɠɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɨɡɜɨɥɢɬ ɧɟ ɬɨɥɶɤɨ ɢɡɛɟɠɚɬɶ ɚɜɚɪɢɣ, ɧɨ ɢ ɩɪɨɞɥɢɬɶ 
ɫɪɨɤ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɚɧɚɥɢɡ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟ ɩɨ ɜɫɟɦ ɝɚɡɚɦ, 
ɚ ɩɨ ɱɚɫɬɢ ɢɡ ɧɢɯ, ɨɞɧɚɤɨ, ɱɟɦ ɦɟɧɶɲɚɹ ɧɨɦɟɧɤɥɚɬɭɪɚ ɝɚɡɨɜ ɭɱɢɬɵɜɚɟɬɫɹ, ɬɟɦ 
ɦɟɧɶɲɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɧɚɱɢɧɚɸɳɟɟɫɹ ɩɨɜɪɟɠɞɟɧɢɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫ ɩɨɦɨɳɶɸ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɞɜɟ ɝɪɭɩɩɵ ɩɨɜɪɟɠɞɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 

1) ɞɟɮɟɤɬɵ ɬɜɟɪɞɨɣ ɢɡɨɥɹɰɢɢ: ɩɟɪɟɝɪɟɜɵ ɢ ɭɫɤɨɪɟɧɧɨɟ ɫɬɚɪɟɧɢɟ ɬɜɟɪɞɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢɡɨɥɹɰɢɢ; ɱɚɫɬɢɱɧɵɟ ɪɚɡɪɹɞɵ ɜ ɛɭɦɚɠɧɨ-ɦɚɫɥɹɧɨɣ 
ɢɡɨɥɹɰɢɢ. 

2) ɩɟɪɟɝɪɟɜɵ ɦɟɬɚɥɥɚ ɢ ɱɚɫɬɢɱɧɵɟ ɪɚɡɪɹɞɵ ɜ ɦɚɫɥɟ: ɞɟɮɟɤɬɵ ɬɨɤɜɟɞɭɳɢɯ 
ɱɚɫɬɟɣ; ɞɟɮɟɤɬɵ ɤɨɧɬɚɤɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; ɞɟɮɟɤɬɵ ɦɚɝɧɢɬɨɩɪɜɨɞɚ; 
ɞɟɮɟɤɬɵ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɱɚɫɬɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɯ ɤɨɧɬɭɪɨɜ. 
Ⱦɥɹ ɞɟɮɟɤɬɨɜ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɯɚɪɚɤɬɟɪɧɨ ɜɵɞɟɥɟɧɢɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ 

ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ. Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɨɬɤɪɵɬɵɦ ɞɵɯɚɧɢɟɦ ɢ ɚɡɨɬɧɨɣ ɡɚɳɢɬɨɣ 
ɦɚɫɥɚ ɜ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
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ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɩɚɫɧɵɟ ɞɟɮɟɤɬɵ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɢɦɟɸɬ 
ɦɟɫɬɨ ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɋɈ2. 

ɉɪɢɦɟɪɨɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɢɛɨɪɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɫɢɫɬɟɦɟ ɦɨɧɢɬɨɪɢɧɝɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɦɚɫɥɚ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ Smart. Ⱦɚɧɧɚɹ 
ɫɢɫɬɟɦɚ ɧɟɩɪɟɪɵɜɧɨ ɢɡɦɟɪɹɟɬ ɪɚɫɬɜɨɪɟɧɧɵɟ ɝɚɡɵ ɜ ɦɚɫɥɟ ɫɢɥɨɜɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɨɤɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ. 
Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɫɢɫɬɟɦɵ – ɜɵɹɜɢɬɶ ɪɚɡɜɢɜɚɸɳɢɣɫɹ ɞɟɮɟɤɬ ɫɢɥɨɜɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨ ɬɨɝɨ ɦɨɦɟɧɬɚ, ɤɚɤ ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ ɨɬɤɚɡɭ ɢ ɚɜɚɪɢɣɧɨɦɭ 
ɨɬɤɥɸɱɟɧɢɸ ɢɥɢ ɩɨɥɧɨɦɭ ɜɵɯɨɞɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ ɫɬɪɨɹ. ɋɢɫɬɟɦɚ Smart 

ɪɚɛɨɬɚɟɬ ɩɨ ɬɟɯɧɨɥɨɝɢɢ NDIR (Non – Dispersion InfaRed, ɧɟ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɂɄ 
ɚɧɚɥɢɡɚ), ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɲɢɪɨɤɨɩɨɥɨɫɧɵɣ ɂɄ – ɢɡɥɭɱɚɬɟɥɶ, 
ɤɨɬɨɪɵɣ ɩɨɥɧɨɫɬɶɸ ɩɨɤɪɵɜɚɟɬ ɞɢɚɩɚɡɨɧ ɞɥɢɧ ɜɨɥɧ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɢɡɦɟɪɹɟɦɵɦ ɝɚɡɚɦ. Ɉɩɬɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ ɩɨɡɜɨɥɹɸɬ ɜɵɞɟɥɢɬɶ ɭɡɤɢɟ 
ɩɨɞɞɢɚɩɚɡɨɧɵ, ɜ ɤɨɬɨɪɵɯ ɩɨɝɥɨɳɚɸɬ ɢɡɥɭɱɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɝɚɡɵ. 
Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɝɚɡɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ Ɍɚɛɥɢɰɟ 2.3. 

 

Ɍɚɛɥɢɰɚ 2.3 - Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɝɚɡɨɜ 

Ɍɟɯɧɨɥɨɝɢɹ ɉɪɟɢɦɭɳɟɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ Ɍɨɱɧɨɫɬɶ ɐɟɧɚ 

NDIR 

(ɇɟɞɢɫɩɟɪɫɢɨɧ
ɧɵɣ 
ɢɧɮɪɚɤɪɚɫɧɵɣ 
ɚɧɚɥɢɡ) 

•ɨɞɧɨɜɪɟɦɟɧɧɨɟ 
ɢɡɦɟɪɟɧɢɟ ɝɚɡɨɜ; 
• ɧɟ ɧɭɠɧɚ 
ɤɚɥɢɛɪɨɜɤɚ; 
• ɦɢɧɢɦɭɦ 
ɨɛɫɥɭɠɢɜɚɧɢɹ; 
• ɦɚɥɨɟ ɜɪɟɦɹ 
ɢɡɦɟɪɟɧɢɹ ɝɚɡɚ; 
• ɜɵɫɨɤɚɹ 
ɥɟɝɤɨɫɬɶ 
ɭɫɬɚɧɨɜɤɢ. 

•ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ 
ɨɱɟɧɶ ɧɢɡɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɝɚɡɨɜ; 
•ɢɧɬɟɪɮɟɪɟɧɰɢɹ 
ɝɚɡɨɜ ɦɨɠɟɬ ɜɥɢɹɬɶ 
ɧɚ ɩɨɝɪɟɲɧɨɫɬɶ 
ɩɨɤɚɡɚɧɢɣ, ɧɨ ɷɬɨ 
ɨɛɵɱɧɨ 
ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ. 

ɯɨɪɨɲɚɹ ɧɢɡɤɚɹ 

NIR 

(Ȼɥɢɠɧɢɣ 
ɢɧɮɪɚɤɪɚɫɧɵɣ 

ɚɧɚɥɢɡ) 

•ɨɞɧɨɜɪɟɦɟɧɧɨɟ 
ɢɡɦɟɪɟɧɢɟ ɝɚɡɨɜ; 
•ɧɟɱɚɫɬɵɟ 
ɤɚɥɢɛɪɨɜɤɢ; 
•ɦɢɧɢɦɭɦ 
ɨɛɫɥɭɠɢɜɚɧɢɹ; 
•ɥɟɝɤɚɹ 
ɭɫɬɚɧɨɜɤɚ. 

•ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ 
ɨɱɟɧɶ ɧɢɡɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɝɚɡɨɜ; 
• ɢɧɬɟɪɮɟɪɟɧɰɢɹ 
ɝɚɡɨɜ ɦɨɠɟɬ ɜɥɢɹɬɶ 
ɧɚ ɡɚɦɟɪɵ. 

ɧɢɡɤɚɹ ɫɪɟɞɧɹɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.3  

Ɍɟɯɧɨɥɨɝɢɹ ɉɪɟɢɦɭɳɟɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ Ɍɨɱɧɨɫɬɶ ɐɟɧɚ 

ɏȺɊȽ 

(ɏɪɨɦɚɬɨɝɪɚɮɢ
ɹ) 

•ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɝɚɡɨɜ 
ɢ ɫɨɟɞɢɧɟɧɢɣ; 
•ɛɚɡɢɪɭɟɬɫɹ ɧɚ 
ɫɬɚɧɞɚɪɬɚɯ ɜɨ 
ɦɧɨɝɢɯ 
ɥɚɛɨɪɚɬɨɪɢɹɯ. 

•ɧɭɠɧɵ ɱɚɫɬɵɟ 
ɤɚɥɢɛɪɨɜɤɢ; 
•ɧɭɠɟɧ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɝɚɡ (ɧɨɫɢɬɟɥɶ) – 

ɜɟɞɟɬ ɤ 

ɪɨɫɬɭ ɪɚɫɯɨɞɨɜ; 
•ɫɥɨɠɧɨɫɬɶ ɜ 
ɭɫɬɚɧɨɜɤɟ ɢ 
ɩɪɢɦɟɧɟɧɢɢ 
ɫɢɫɬɟɦɵ. 

ɯɨɪɨɲɚɹ ɜɵɫɨɤɚɹ 

ɎȺɋ (PAS) 
(Ɏɨɬɨ- 

ɚɤɭɫɬɢɱɟɫɤɚɹ 

ɫɩɟɤɬɪɨɫɤɨɩɢɹ) 

•ɦɨɠɟɬ 
ɨɩɪɟɞɟɥɹɬɶ/ɢɡɦɟ
ɪɹɬɶ ɨɱɟɧɶ 

ɧɢɡɤɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ 
(ppm ɢ ppb) ɝɚɡɚ; 
•ɦɢɧɢɦɭɦ 
ɨɛɫɥɭɠɢɜɚɧɢɹ (ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɫɢɫɬɟɦɵ 
ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɮɢɥɶɬɪɨɜ) 

•ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ 
ɜɵɫɨɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɝɚɡɨɜ; 
•ɢɧɬɟɪɮɟɪɟɧɰɢɹ 
ɝɚɡɨɜ ɦɨɠɟɬ ɜɥɢɹɬɶ 
ɧɚ ɩɨɝɪɟɲɧɨɫɬɶ 
ɩɨɤɚɡɚɧɢɣ, ɧɨ ɷɬɨ 
ɨɛɵɱɧɨ 
ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ; 
• ɜɢɛɪɚɰɢɹ ɜɥɢɹɟɬ 
ɧɚ ɩɨɤɚɡɚɧɢɹ; 
•ɟɫɬɶ 
ɫɥɨɠɧɨɫɬɢ/ɨɝɪɚɧɢɱ
ɟɧɢɹ ɜ ɭɫɬɚɧɨɜɤɟ. 

ɯɨɪɨɲɚɹ ɜɵɫɨɤɚɹ 

ɗɥɟɤɬɪɨɯɢɦɢɹ •ɦɚɥɵɣ ɪɚɡɦɟɪ 
ɫɟɧɫɨɪɚ; 
•ɯɨɪɨɲɚ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɝɚɡɨɜ, 
ɬɪɭɞɧɨ 
ɢɡɦɟɪɹɟɦɵɯ 
ɞɪɭɝɢɦɢ 
ɬɟɯɧɨɥɨɝɢɹɦɢ 

•ɧɭɠɧɵ ɱɚɫɬɵɟ 
ɤɚɥɢɛɪɨɜɤɢ; 
•ɤɨɪɨɬɤɢɣ/ɨɝɪɚɧɢɱ
ɟɧɧɵɣ ɫɪɨɤ 
ɫɥɭɠɛɵ ɫɟɧɫɨɪɚ – 

ɬɪɟɛɭɟɬɫɹ ɡɚɦɟɧɚ; 
•ɢɡɦɟɪɹɟɬɫɹ ɬɨɥɶɤɨ 
ɨɞɢɧ ɝɚɡ. 

ɧɢɡɤɚɹ ɧɢɡɤɚɹ 

 

 2.3.3 Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨяɧɢя ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ 

 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɟɦɤɨɫɬɢ ɢ ɬɚɧɝɟɧɫɚ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɨɬɟɪɶ ɜ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ ɬɪɚɞɢɰɢɨɧɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ 
ɫɭɦɦɢɪɨɜɚɧɢɹ ɬɨɤɨɜ. ɋɭɦɚ ɬɨɤɨɜ ɭɬɟɱɤɢ, ɢɡɦɟɪɟɧɧɵɯ ɧɚ ɬɪɟɯ ɨɬɜɟɬɜɥɟɧɢɹɯ 
ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ, ɞɚɟɬ ɬɨɤ ɧɟɛɚɥɚɧɫɚ. 
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ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɢɤɢ ɤɨɧɬɪɨɥɹ ɟɦɤɨɫɬɢ ɜɜɨɞɚ ɢ ɬɚɧɝɟɧɫɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɨɬɟɪɶ, ɥɟɠɚɬ ɞɜɚ ɹɜɥɟɧɢɹ.  

• Ɍɨɤ ɱɟɪɟɡ ɢɡɨɥɹɰɢɸ ɜɜɨɞɚ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɟɦɤɨɫɬɢ. 
ɂɡɦɟɧɟɧɢɟ ɟɦɤɨɫɬɢ C1 ɜɵɡɵɜɚɟɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ. 

• ɂɡɦɟɧɟɧɢɟ ɬɚɧɝɟɧɫɚ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɢɡɦɟɧɹɟɬ ɚɤɬɢɜɧɭɸ 
ɫɨɫɬɚɜɥɹɸɳɭɸ ɬɨɤɚ ɱɟɪɟɡ ɢɡɨɥɹɰɢɸ ɜɜɨɞɚ ɢ ɬɚɤɠɟ ɨɬɪɚɠɚɟɬɫɹ ɜ ɬɨɤɟ ɧɟɛɚɥɚɧɫɚ: 
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(2.1) 

 

 Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢɧɰɢɩ ɦɟɬɨɞɚ ɫɭɦɦɵ ɬɨɤɨɜ ɨɫɧɨɜɚɧ ɢ ɧɚ ɬɨɦ ɮɚɤɬɟ, ɱɬɨ ɜ 
ɬɪɟɯɮɚɡɧɨɣ ɫɢɫɬɟɦɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɪɚɜɧɵ ɢ ɩɚɪɚɦɟɬɪɵ ɜɜɨɞɨɜ (ɢɥɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ) ɢɞɟɧɬɢɱɧɵ, ɩɪɢ ɷɬɨɦ ɜɟɤɬɨɪɧɚɹ ɫɭɦɦɚ ɬɨɤɨɜ ɱɪɟɡ ɂȼ 
(ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɜɵɜɨɞɵ) ɜɜɨɞɨɜ ɛɭɞɟɬ ɪɚɜɧɚ ɧɭɥɸ. Ɍɨɤ ɜɜɨɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɬɨɤɢ ɭɬɟɱɤɢ ɢɡ- ɡɚ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɢɥɢ ɬɚɧɝɟɧɫɚ ɭɝɥɚ ɩɨɬɟɪɶ. ȼ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɜɨɞɵ ɜɫɟɝɞɚ ɪɚɡɥɢɱɚɸɬɫɹ, ɬɚɤɠɟ, ɤɚɤ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ. 
Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɛɭɞɟɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɦɚɥɚɹ ɧɚɱɚɥɶɧɚɹ ɫɭɦɦɚ ɬɨɤɨɜ, ɭɧɢɤɚɥɶɧɚɹ 
ɞɥɹ ɤɚɠɞɨɣ ɬɪɨɣɤɢ ɜɜɨɞɨɜ. Ʉɨɝɞɚ ɢɡɨɥɹɰɢɹ ɨɞɧɨɝɨ ɢɡ ɜɜɨɞɨɜ ɧɚɱɢɧɚɟɬ 
ɭɯɭɞɲɚɬɶɫɹ, ɟɝɨ ɟɦɤɨɫɬɶ ɢ/ɢɥɢ ɬɚɧɝɟɧɫ ɛɭɞɭɬ ɢɡɦɟɧɹɬɶɫɹ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
ɫɭɦɦɚ ɬɨɤɨɜ ɛɭɞɟɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɫɨɫɬɨɹɧɢɟ ɢɡɨɥɹɰɢɢ ɜɜɨɞɚ ɫɪɟɞɢ ɬɪɨɣɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ ɨɰɟɧɤɨɣ 
ɢɡɦɟɧɟɧɢɹ ɫɭɦɦɵ ɬɨɤɨɜ. 

Ɍɚɤɠɟ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɜɜɨɞɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɪɟɧɢɣ 
ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɥɨɤɚɥɶɧɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ ɜ ɢɡɨɥɹɰɢɢ ɢɥɢ ɧɚ ɟɟ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɟɜɵɲɚɸɳɟɣ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɢɡɨɥɹɰɢɢ ɜ ɨɬɞɟɥɶɧɵɯ 
ɦɟɫɬɚɯ.  

 ɑɚɫɬɢɱɧɵɟ ɪɚɡɪɹɞɵ ɫɪɚɡɭ ɧɟ ɩɪɢɜɨɞɹɬ ɤ ɩɪɨɛɨɸ ɢɡɨɥɹɰɢɨɧɧɵɯ 
ɩɪɨɦɟɠɭɬɤɨɜ. Ɉɛɪɚɡɨɜɚɧɢɟ ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ ɜ ɥɨɤɚɥɶɧɵɯ ɨɛɴɟɦɚɯ ɢɡɨɥɹɰɢɢ 
ɜɵɡɵɜɚɟɬ ɫɧɢɠɟɧɢɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɱɚɫɬɢɱɧɭɸ 
ɞɟɫɬɪɭɤɰɢɸ. ɗɬɢ ɩɪɨɰɟɫɫɵ ɨɛɵɱɧɨ ɦɟɞɥɟɧɧɵɟ. ɉɨɫɤɨɥɶɤɭ ɪɚɡɦɟɪɵ ɥɨɤɚɥɶɧɵɯ 
ɨɛɴɟɦɨɜ ɢɡɨɥɹɰɢɢ ɫ ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɨɥɳɢɧɨɣ 
ɢɡɨɥɹɰɢɨɧɧɵɯ ɩɪɨɦɟɠɭɬɤɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɵ, ɫɤɨɪɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ 
ɡɚɜɢɫɢɬ ɨɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ (ɢɥɢ ɢɯ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ). Ɋɚɡɪɭɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ ɦɨɠɟɬ ɛɵɬɶ 
ɪɚɡɥɢɱɧɨɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢ ɦɚɥɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɑɊ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɵɟ 
ɫɢɫɬɟɦɵ ɫɨɯɪɚɧɹɸɬ ɫɜɨɢ ɮɭɧɤɰɢɢ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɩɪɢ ɛɨɥɶɲɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɪɚɡɪɭɲɟɧɢɸ ɢ 
ɩɪɢɜɨɞɹɬ ɤ ɨɬɤɚɡɭ ɞɨ ɢɫɬɟɱɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɜɜɨɞɨɜ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɚ  
Intellix BMT 300. Intellix BMT 300 – ɷɬɨ ɫɢɫɬɟɦɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɤɨɦɩɚɧɢɢ 
GE, ɤɨɬɨɪɚɹ ɩɨɫɬɨɹɧɧɨ ɤɨɧɬɪɨɥɢɪɭɟɬ ɧɟ ɬɨɥɶɤɨ ɫɨɫɬɨɹɧɢɟ ɜɜɨɞɨɜ (ɟɦɤɨɫɬɶ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ), ɧɨ ɢ ɬɚɤɠɟ ɚɤɬɢɜɧɨɫɬɶ ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ (ɑɊ) ɜ 
ɝɥɚɜɧɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɦ ɛɚɤɟ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɭɩɪɟɠɞɚɬɶ ɩɟɪɫɨɧɚɥ ɨɛ 
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ɭɫɥɨɜɢɹɯ ɨɬɤɚɡɚ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɫɨɫɬɨɹɧɢɢ ɜɜɨɞɨɜ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 Ʉ ɨɫɧɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɚɦ ɞɚɧɧɨɝɨ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

 Ɉɞɢɧ ɩɪɢɛɨɪ, ɨɛɴɟɞɢɧɹɸɳɢɣ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɜɜɨɞɨɜ ɢ 
ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɑɊ ɜ ɝɥɚɜɧɨɦ ɛɚɤɟ, ɢɫɩɨɥɶɡɭɹ ɨɞɢɧ ɢ ɬɨɬ ɠɟ 
ɬɟɫɬ-ɚɞɚɩɬɟɪ ɜɜɨɞɨɜ. 

 Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (ɉɈ) Perception™ ɤɨɦɩɚɧɢɢ 
GE, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɨɫɬɨɣ ɞɥɹ ɚɧɚɥɢɡɚ ɢɧɮɨɪɦɚɰɢɢ ɨɛ 
ɚɤɬɢɜɧɨɫɬɢ ɑɊ ɢ ɫɨɞɟɪɠɚɧɢɢ ɪɚɫɬɜɨɪɟɧɧɵɯ ɝɚɡɨɜ. 

    Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɜɜɨɞɨɜ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɦɨɞɭɥɹ «PD 

Monitor», ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ TDM. Ɉɫɧɨɜɧɨɟ 
ɪɚɡɥɢɱɢɟ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜ ɦɨɞɭɥɟ «PD Monitor», ɫɪɚɡɭ ɠɟ, ɧɚ ɚɩɩɚɪɚɬɧɨɦ 
ɭɪɨɜɧɟ, ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɬɨɦ, ɹɜɥɹɟɬɫɹ ɥɢ ɞɚɧɧɵɣ 
ɢɦɩɭɥɶɫ ɫɥɟɞɫɬɜɢɟɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ, ɢɥɢ ɨɧ ɢɦɟɟɬ ɞɪɭɝɭɸ ɩɪɢɪɨɞɭ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɚɥɝɨɪɢɬɦɵ, ɨɰɟɧɢɜɚɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɜɯɨɞɧɵɯ 
ɢɦɩɭɥɶɫɨɜ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ ɬɨɥɶɤɨ ɜ 
ɩɪɨɰɟɞɭɪɟ ɚɧɚɥɢɡɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɦɩɭɥɶɫɨɜ, ɱɬɨ ɨɩɬɢɦɢɡɢɪɭɟɬ ɩɪɨɰɟɫɫ 
ɞɢɚɝɧɨɫɬɢɤɢ. ɋɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ PD Monitor ɩɨɤɚɡɚɧɚ ɧɚ Ɋɢɫɭɧɤɟ 2.3. 
 

 
Ɋɢɫɭɧɨɤ 2.3 - ɫɬɪɭɤɬɭɪɚ PD Monitor 

 

ɇɚ ɜɯɨɞɧɨɣ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɤɨɦɦɭɬɚɬɨɪ ɦɨɞɭɥɹ «Switchboard» ɦɨɞɭɥɹ 
ɩɨɫɬɭɩɚɟɬ ɞɨ 15 ɫɢɝɧɚɥɨɜ ɨɬ ɩɟɪɜɢɱɧɵɯ ɞɚɬɱɢɤɨɜ ɢ ɨɞɢɧ ɬɟɫɬɨɜɵɣ ɫɢɝɧɚɥ ɨɬ 
ɜɫɬɪɨɟɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ. Кɨɥɢɱɟɫɬɜɨ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɟɪɜɢɱɧɵɯ ɤɚɧɚɥɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɜ ɤɚɠɞɨɦ 
ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɪɟɲɚɟɦɨɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ. ɉɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨ-ɭɩɪɚɜɥɹɟɦɨɝɨ 
ɜɯɨɞɧɨɝɨ ɤɨɦɦɭɬɚɬɨɪɚ ɩɟɪɜɢɱɧɵɟ ɫɢɝɧɚɥɵ ɨɬ ɞɚɬɱɢɤɨɜ, ɜ ɥɸɛɨɦ ɩɨɪɹɞɤɟ, ɦɨɝɭɬ 
ɛɵɬɶ ɩɨɞɚɧɵ ɧɚ 16 ɜɵɯɨɞɧɵɯ ɥɢɧɢɣ. ɉɪɢ ɩɨɦɨɳɢ ɫɢɝɧɚɥɚ ɨɬ ɬɟɫɬɨɜɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɩɪɢ ɩɨɦɨɳɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɦɦɭɬɚɬɨɪɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɚɧ ɜ 
ɥɸɛɨɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɧɚɥ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɜɯɨɞɧɵɯ 
ɰɟɩɟɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ ɦɨɞɭɥɹ ɩɟɪɟɞ ɤɚɠɞɵɦ ɢɡɦɟɪɟɧɢɟɦ. Ɋɟɝɢɫɬɪɚɰɢɹ 
ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ ɩɨ ɤɚɧɚɥɚɦ ɜɫɟɝɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ 
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ɜɵɛɨɪɭ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɋɢɝɧɚɥ ɫ ɷɬɨɝɨ ɤɚɧɚɥɚ ɩɨɞɚɟɬɫɹ ɧɚ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɧɚɥ 
«Signal Channel», ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɛɥɨɤ – ɫɯɟɦɟ ɦɨɞɭɥɹ. ȼɧɭɬɪɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɤɚɧɚɥɚ, ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɜɪɟɦɟɧɧɵɟ ɢ ɚɦɩɥɢɬɭɞɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɤɚɠɞɨɝɨ ɢɦɩɭɥɶɫɚ, ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ, ɦɨɠɧɨ ɥɢ ɫɱɢɬɚɬɶ 
ɩɪɢɲɟɞɲɢɣ ɢɦ ɩɭɥɶɫ ɪɟɡɭɥɶɬɚɬɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ ɱɚɫɬɢɱɧɨɝɨ ɪɚɡɪɹɞɚ ɜ ɢɡɨɥɹɰɢɢ, ɢɥɢ ɷɬɨ ɪɟɡɭɥɶɬɚɬ ɜɨɡɞɟɣɫɬɜɢɹ 
ɩɨɦɟɯ. ȼɚɠɧɭɸ ɪɨɥɶ ɜ ɛɨɪɶɛɟ ɫ ɩɨɦɟɯɚɦɢ ɢɝɪɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ «ɪɟɮɟɪɟɧɫɧɨɝɨ» 
ɤɚɧɚɥɚ «Reference Channel». ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɯɟɦ, ɜ ɤɨɬɨɪɵɯ 
ɜɵɹɜɥɟɧɢɟ «ɢɫɬɢɧɧɨɫɬɢ» ɢɦɩɭɥɶɫɚ ɑɊ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɪɚɜɧɟɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ 
ɢɦɩɭɥɶɫɚ ɩɨ ɢɡɦɟɪɹɟɦɨɦɭ ɤɚɧɚɥɭ, ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɫɢɝɧɚɥɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɩɨ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ, ɨɩɨɪɧɨɦɭ, ɪɟɮɟɪɟɧɫɧɨɦɭ ɤɚɧɚɥɭ. ɉɪɢ ɷɬɨɦ ɨɛɵɱɧɨ, ɞɚɬɱɢɤ, 
ɩɨɞɤɥɸɱɚɟɦɵɣ ɤ ɪɟɮɟɪɟɧɫɧɨɦɭ ɤɚɧɚɥɭ, ɪɚɫɩɨɥɚɝɚɟɬɫɹ, ɧɚ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ 
ɨɛɴɟɤɬɟ, ɪɹɞɨɦ ɫ ɨɫɧɨɜɧɵɦ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɞɚɬɱɢɤɨɦ, ɢɥɢ ɧɚ ɮɢɤɫɢɪɨɜɚɧɧɨɦ 
ɭɞɚɥɟɧɢɢ ɨɬ ɧɟɝɨ, ɢɥɢ ɢɦɟɟɬ ɨɬɥɢɱɢɹ ɜɨ ɜɧɭɬɪɟɧɧɟɦ ɭɫɬɪɨɣɫɬɜɟ.  

Кɚɧɚɥ «Noise Channel» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜ ɦɨɞɭɥɟ ɩɪɢɧɰɢɩɚ 
«ɚɦɩɥɢɬɭɞɧɨɣ ɪɚɡɛɨɪɤɢ». ɉɪɢ «ɫɢɧɯɪɨɧɧɨɦ» ɩɨɹɜɥɟɧɢɢ ɧɚ «ɲɭɦɨɜɨɦ ɤɚɧɚɥɟ» 
ɢɦɩɭɥɶɫɚ, ɚɦɩɥɢɬɭɞɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ ɢɥɢ ɩɪɟɜɵɲɚɟɬ ɚɦɩɥɢɬɭɞɭ ɢɦɩɭɥɶɫɚ ɩɨ 
«ɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɤɚɧɚɥɭ», ɧɚ ɜɵɯɨɞɟ ɲɭɦɨɜɨɝɨ ɤɚɧɚɥɚ ɩɨɹɜɥɹɟɬɫɹ ɢɦɩɭɥɶɫ, 
ɤɨɬɨɪɵɣ ɛɥɨɤɢɪɭɟɬ ɪɟɝɢɫɬɪɚɰɢɸ ɞɚɧɧɨɝɨ ɢɦɩɭɥɶɫɚ.  

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɪɚɛɨɬɵ ɦɨɞɭɥɹ «PD Monitor» ɹɜɥɹɟɬɫɹ ɬɨ, ɢɡɦɟɪɟɧɢɟ 
ɩɚɪɚɦɟɬɪɨɜ ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ ɩɨ ɥɸɛɨɦɭ ɜɵɛɪɚɧɧɨɦɭ ɤɚɧɚɥɭ ɜɫɟɝɞɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɪɟɮɟɪɟɧɫɧɨɝɨ ɢ ɲɭɦɨɜɨɝɨ ɤɚɧɚɥɨɜ. Ɋɚɛɨɬɚ ɜɫɟɯ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ ɩɪɨɢɫɯɨɞɢɬ ɫɢɧɯɪɨɧɧɨ, ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 
Ɍɨɥɶɤɨ ɬɚɤɨɣ ɩɨɞɯɨɞ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɨɬɫɬɪɨɢɬɶɫɹ ɨɬ ɩɨɦɟɯ 
ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɜ ɜɵɫɨɤɨɜɨɥɶɬɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɨɱɟɧɶ 
ɜɟɥɢɤɨ. 

 

2.4 Ɋɚɫɱɟɬ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 

Ɋɟɫɭɪɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɨɫɬɨɹɧɢɸ 
ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɟɥɢɱɢɧɵ 
ɡɚɝɪɭɡɤɢ ɢ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ. ɇɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ 
ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 20–25 ɥɟɬ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɟɬɨɣ 
ɱɚɫɬɢ ɨɛɦɨɬɤɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 98 °ɋ. ɉɪɢ ɧɚɪɭɲɟɧɢɢ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ. 

Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ: 
 ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɟɪɟɯɨɞɧɵɯ ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɚɯ, ɬ. ɟ. ɩɪɢ ɭɱɟɬɟ 

ɬɟɩɥɨɜɵɯ ɩɨɫɬɨɹɧɧɵɯ ɜɪɟɦɟɧɢ, ɩɪɢɧɢɦɚɬɶ ɩɪɨɬɟɤɚɸɳɢɦɢ ɩɨ 
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ, ɚ ɞɨɩɭɫɬɢɦɨ ɭɫɬɚɧɨɜɢɜɲɢɟɫɹ ɡɧɚɱɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɷɬɨɦ ɞɨɫɬɢɝɚɸɬɫɹ ɡɚ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɪɚɜɧɵɣ 
ɱɟɬɵɪɟɦ ɬɟɩɥɨɜɵɦ ɩɨɫɬɨɹɧɧɵɦ ɜɪɟɦɟɧɢ; 

 ɩɪɢ ɪɚɫɱɟɬɟ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɛɦɨɬɨɤ, 
ɬɟɩɥɨɟɦɤɨɫɬɢ ɢ ɜɹɡɤɨɫɬɢ ɦɚɫɥɚ ɫ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɥɟɞɫɬɜɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢɟɦɥɟɦɨɣ ɤɨɦɩɟɧɫɚɰɢɢ ɢɯ ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ 
ɬɟɦɩɟɪɚɬɭɪɭ ɨɛɦɨɬɨɤ; 
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 ɞɥɹ ɬɪɟɯɨɛɦɨɬɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɢɡɦɟɪɟɧɢɹ 
ɬɨɤɚ ɧɚɝɪɭɡɤɢ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɞɥɹ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɨɛɦɨɬɤɢ; 

 ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɧɚɝɪɭɡɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ) 
ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɧɚɝɪɭɡɤɢ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɞɥɹ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ 
ɮɚɡɵ ɨɛɦɨɬɤɢ. 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɨ ɤɚɠɞɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ 

(ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɭ) ɹɜɥɹɸɬɫɹ: 
Δt – ɢɧɬɟɪɜɚɥ ɧɚɤɨɩɥɟɧɢɹ ɢ ɨɛɨɛɳɟɧɢɹ (ɭɫɪɟɞɧɟɧɢɹ) ɫɢɝɧɚɥɨɜ 

ɬɟɥɟɢɡɦɟɪɟɧɢɣ, ɦɢɧ.; 
ΔɄɫɬ – ɲɢɪɢɧɚ ɤɨɪɢɞɨɪɚ ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɸɳɚɹ 

ɬɨɱɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɭɩɟɧɱɚɬɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, %. 
Iɧ ɧɨɦ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚɝɪɭɡɤɢ, Ⱥ; 
Τɨɛɦ – ɬɟɩɥɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ ɨɛɦɨɬɤɢ, ɦɢɧ; 
Fɧɨɦ – ɧɨɪɦɢɪɨɜɚɧɧɵɣ ɢɡɧɨɫ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ (ɫɪɨɤ ɫɥɭɠɛɵ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ)), «ɧɨɪɦɚɥɶɧɵɟ ɫɭɬɤɢ ɢɡɧɨɫɚ»; 
Fɩɪɟɞ – ɮɚɤɬɢɱɟɫɤɢɣ ɩɪɟɞɵɞɭɳɢɣ ɢɡɧɨɫ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɞɨ ɜɜɨɞɚ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɡɚɞɚɱɢ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɨɛɴɟɤɬɟ. ΘɇɇɌɋɊ – ɫɪɟɞɧɹɹ ɢɡɦɟɪɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɟɬɨɣ ɬɨɱɤɢ. 
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɢɫɯɨɞɧɵɯ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɫɥɚ ɩɨ ɤɚɠɞɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ (ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɭ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɢɧɬɟɪɜɚɥɚɯ Δt  (ɩɚɪɚɦɟɬɪ, ɧɚɫɬɪɚɢɜɚɟɦɵɣ ɜ ɦɢɧɭɬɚɯ) ɩɭɬɟɦ ɭɫɪɟɞɧɟɧɢɹ 
ɡɧɚɱɟɧɢɣ ɬɟɥɟɢɡɦɟɪɟɧɢɣ ɬɨɤɚ ɧɚɝɪɭɡɤɢ Iɧ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ θɦ. ɂɯ 
ɪɚɡɦɟɪɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɪɚɬɧɨɫɬɶɸ ɡɚɞɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ Δt  ɤ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɫɭɬɨɤ, ɜɵɪɚɠɟɧɧɵɯ ɜ ɦɢɧɭɬɚɯ. ȼɵɛɨɪ ɬɨɱɤɢ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɧɚɝɪɭɡɤɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɫ ɭɱɟɬɨɦ ɢɡɥɨɠɟɧɧɵɯ ɜɵɲɟ ɞɨɩɭɳɟɧɢɣ. 
 ȼ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɡɚɩɭɫɤ ɡɚɞɚɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɦɨɦɟɧɬ ɫɦɟɧɵ 
ɫɭɬɨɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɧɨɫɚ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ ɡɚ ɢɫɬɟɤɲɢɟ ɫɭɬɤɢ. ȼ 
ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɡɚɩɭɫɤ ɡɚɞɚɱɢ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɤɨɦɚɧɞɟ ɨɩɟɪɚɬɨɪɚ ɫ 
ɭɤɚɡɚɧɢɟɦ ɞɚɬɵ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɭɬɨɤ, ɩɨ ɤɨɬɨɪɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ 
ɪɚɫɱɟɬ ɢɡɧɨɫɚ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ. ɗɬɨɬ ɪɟɠɢɦ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ 
ɜɵɛɨɪɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɫɭɬɨɱɧɨɝɨ ɢɡɧɨɫɚ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ. 

ɉɪɢ ɤɚɠɞɨɦ ɡɚɩɭɫɤɟ ɮɭɧɤɰɢɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɫɯɨɞɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ 
ɧɚɝɪɭɡɤɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨɫɬɪɨɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ: 
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ɝɞɟ 1, 2, …, ɩ – ɩɨɞɫɬɪɨɱɧɵɟ ɢɧɞɟɤɫɵ, ɨɛɨɡɧɚɱɚɸɳɢɟ ɩɨɪɹɞɤɨɜɵɟ ɧɨɦɟɪɚ 
ɭɫɪɟɞɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɬɟɥɟɢɡɦɟɪɟɧɢɣ ɬɨɤɚ ɧɚɝɪɭɡɤɢ; 

Iɧɧɨɦ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚɝɪɭɡɤɢ (ɧɚɫɬɪɚɢɜɚɟɦɵɣ ɩɚɪɚɦɟɬɪ). 
Ⱥɥɝɨɪɢɬɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɢɫɯɨɞɧɨɝɨ ɝɪɚɮɢɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɧɚɝɪɭɡɤɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɭɬɨɤ ɜ ɟɟ ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɝɪɚɮɢɤ ɩɪɢ 
ɡɚɞɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ΔɄɫɬ ɢ ɩɨɥɧɨɦ ɢɥɢ ɱɚɫɬɢɱɧɨɦ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɩɨ 
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ɬɟɥɟɢɡɦɟɪɟɧɢɹɦ ɡɚ ɩɟɪɜɵɟ ɩɪɟɞɵɞɭɳɢɟ ɫɭɬɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɫɭɬɨɤ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɪɨɰɟɞɭɪ: 
 Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɣ ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰ ɤɨɪɢɞɨɪɚ ɡɨɧɵ 
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɟɥɢɱɢɧɨɣ ɩɟɪɜɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ 
ɟɟ ɢɫɯɨɞɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ: 
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 ɉɪɨɜɟɪɤɭ ɧɚ ɜɯɨɠɞɟɧɢɟ ɜ ɤɨɪɢɞɨɪ ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɫɥɟɞɭɸɳɢɯ 
ɡɧɚɱɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɢɫɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɫɭɬɨɱɧɨɝɨ 
ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ: 
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 Ɏɢɤɫɚɰɢɸ ɩɨɪɹɞɤɨɜɨɝɨ ɧɨɦɟɪɚ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ Ki, ɤɨɬɨɪɨɟ ɜɵɲɥɨ ɢɡ ɤɨɪɢɞɨɪɚ ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ; 
 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ ɩɨ ɡɧɚɱɟɧɢɹɦ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ Kl…Kl-1. 

 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɥɟɞɭɸɳɟɣ ɫɬɭɩɟɧɢ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɩɭɬɟɦ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɣ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɝɪɚɧɢɰ ɤɨɪɢɞɨɪɚ 
ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɧɚɱɟɧɢɹ ɧɚɝɪɭɡɤɢ Kl, ɧɚɱɢɧɚɹ ɫ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ Kl+1 ɢ ɞɚɥɟɟ ɪɚɫɱɟɬ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ ɞɥɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ. ȼ ɢɬɨɝɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɨɩɢɫɚɧɧɵɯ 
ɜɵɲɟ ɩɪɨɰɟɞɭɪ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɢɫɯɨɞɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɪɨɟɧɢɟ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɝɪɚɮɢɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɫ ɬɨɱɧɨɫɬɶɸ, ɨɩɪɟɞɟɥɹɟɦɨɣ 
ɲɢɪɢɧɨɣ ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ΔɄɫɬ (ɩɚɪɚɦɟɬɪ ɧɚɫɬɪɚɢɜɚɟɦɵɣ). 

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜɟɞɟɬɫɹ ɩɨɞɫɱɟɬ ɞɥɢɬɟɥɶɧɨɫɬɢ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ: 
 

       ,;...;; 1111 tSTtSTtST mm   (2.5) 

 

ɝɞɟ S1; S2;…; Sm - – ɤɨɥɢɱɟɫɬɜɨ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɢɫɯɨɞɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ  
ɫɭɬɨɱɧɨɝɨ  ɝɪɚɮɢɤɚ   ɧɚɝɪɭɡɤɢ; 

Δt – ɢɧɬɟɪɜɚɥ ɧɚɤɨɩɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɬɟɥɟɢɡɦɟɪɟɧɢɣ (ɩɚɪɚɦɟɬɪ, 
ɧɚɫɬɪɚɢɜɚɟɦɵɣ ɜ ɦɢɧɭɬɚɯ); 
1, 2, …, ɬ – ɩɨɞɫɬɪɨɱɧɵɟ ɢɧɞɟɤɫɵ, ɨɛɨɡɧɚɱɚɸɳɢɟ ɩɨɪɹɞɤɨɜɵɟ ɧɨɦɟɪɚ 
ɫɬɭɩɟɧɟɣ ɧɚɝɪɭɡɤɢ. 
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Ⱥɥɝɨɪɢɬɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɫɯɨɞɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɭɬɨɤ ɜ ɷɤɜɢɜɚɥɟɧɬɧɵɣ 
ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɝɪɚɮɢɤ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɥɧɨɣ ɛɚɡɵ 
ɞɚɧɧɵɯ ɩɨ ɬɟɥɟɢɡɦɟɪɟɧɢɹɦ ɡɚ ɩɟɪɜɵɟ ɩɪɟɞɵɞɭɳɢɟ ɫɭɬɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɭɬɨɤ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ ɩɪɨɰɟɞɭɪ, 
ɧɚɱɢɧɚɹ ɫ ɩɨɫɥɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɡɚ ɩɟɪɜɵɟ ɩɪɟɞɵɞɭɳɢɟ 
ɫɭɬɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɭɬɨɤ. Ⱦɥɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɭɬɨɤ ɮɢɤɫɢɪɭɟɬɫɹ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɩɨ 
ɩɨɫɥɟɞɧɟɣ ɫɬɭɩɟɧɢ ɩɟɪɜɵɯ ɩɪɟɞɵɞɭɳɢɯ ɫɭɬɨɤ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɫɭɬɨɤ ɩɪɢ ɭɫɥɨɜɢɢ ɟɟ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɞɨɥɠɟɧɢɹ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɭɬɤɚɯ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɭɱɢɬɵɜɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɨɯɥɚɠɞɚɸɳɟɣ 
ɫɪɟɞɵ, ɭɫɥɨɜɢɹ ɨɯɥɚɠɞɟɧɢɹ ɢ ɩɪɟɞɵɞɭɳɭɸ ɧɚɝɪɭɡɤɭ. ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɝɪɚɮɢɤɚ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɇɇɌ ɨɛɦɨɬɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɫɭɬɨɱɧɨɝɨ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɝɪɚɮɢɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, 
ɚɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɤɨɬɨɪɨɝɨ ɨɩɢɫɚɧ ɜɵɲɟ. ɉɪɢ ɷɬɨɦ ɬɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɇɇɌ ɨɛɦɨɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɡɦɟɪɟɧɢɹɦ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ. 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡɧɨɫ ɢɡɨɥɹɰɢɢ ɢ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɨɛɦɨɬɤɢ. 
Ɏɚɤɬɢɱɟɫɤɢɣ ɢɡɧɨɫ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ ɩɨ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɭɬɨɤ ΔɌɦ (m=1,…m) ɜ «ɧɨɪɦɚɥɶɧɵɯ ɫɭɬɤɚɯ ɢɡɧɨɫɚ» (ɫɭɬɨɱɧɚɹ 
ɝɢɫɬɨɝɪɚɦɦɚ ɮɚɤɬɢɱɟɫɤɨɝɨ ɢɡɧɨɫɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ: 
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ɝɞɟ 𝜃ННʡʠʟ𝑙 - ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɇɇɌ ɨɛɦɨɬɤɢ ɩɨ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ 
ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ;  𝜃ННʡБ𝑙 - ɛɚɡɨɜɚɹ ɭɫɥɨɜɧɨ ɩɨɫɬɨɹɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɟɬɨɣ ɬɨɱɤɢ 
ɨɛɦɨɬɤɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɫɤɨɪɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɢɡɧɨɫɚ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ, °ɋ, Ⱦɥɹ 
ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɤɥɚɫɫɚ ɧɚɝɪɟɜɨɫɬɨɣɤɨɫɬɢ Ⱥ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 98°ɋ. 

Δ - ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɢɧɬɟɪɜɚɥ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚ ɤɨɬɨɪɵɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɧɚɢɛɨɥɟɟ ɧɚɝɪɟɬɨɣ ɬɨɱɤɢ ɨɛɦɨɬɤɢ ɪɚɫɱɟɬɧɵɣ ɢɡɧɨɫ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ 
ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɜɚ ɪɚɡɚ; ɩɪɢɧɢɦɚɬɶ Δ=6°ɋ, ɟɫɥɢ ɧɟɬ ɞɪɭɝɢɯ ɡɧɚɱɟɧɢɣ, 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ «ɬɟɦɩɟɪɚɬɭɪɚ – ɫɪɨɤ 
ɫɥɭɠɛɵ»; 

ΔTl - ɞɥɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ. 
Ɏɚɤɬɢɱɟɫɤɢɣ ɫɭɦɦɚɪɧɵɣ ɫɭɬɨɱɧɵɣ ɢɡɧɨɫ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ   ɜ 

«ɧɨɪɦɚɥɶɧɵɯ ɫɭɬɤɚɯ ɢɡɧɨɫɚ» ɩɨ ɷɤɜɢɜɚɥɟɧɬɧɨɦɭ ɫɬɭɩɟɧɱɚɬɨɦɭ ɝɪɚɮɢɤɭ 
ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ: 

 

       ;
1


l

lɫɭɬ FF  
                 (2.7) 

 

ɝɞɟ m (1,2,…,m) - ɬɟɤɭɳɢɣ ɧɨɦɟɪ ɢ ɤɨɥɢɱɟɫɬɜɨ ɫɭɦɦɢɪɭɟɦɵɯ ɫɬɭɩɟɧɟɣ; 
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      Fl - ɮɚɤɬɢɱɟɫɤɢɣ ɢɡɧɨɫ ɩɨ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ ɧɚɝɪɭɡɤɢ ɜ «ɧɨɪɦɚɥɶɧɵɯ ɫɭɬɤɚɯ 
ɢɡɧɨɫɚ». 

Ɏɚɤɬɢɱɟɫɤɢɣ ɫɭɦɦɚɪɧɵɣ ɢɡɧɨɫ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ ɜ 
«ɧɨɪɦɚɥɶɧɵɯ ɫɭɬɤɚɯ ɢɡɧɨɫɚ», ɫɱɢɬɚɹ ɨɬ ɞɚɬɵ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ) ɧɚ ɞɚɧɧɨɣ ɩɨɞɫɬɚɧɰɢɢ, ɦɨɠɧɨ 
ɪɚɫɫɱɢɬɚɬɶ: 

 

       ,ɫɭɬɩɪɟɞ FFF                   (2.8) 

 

ɝɞɟ Fɩɪɟɞ - ɮɚɤɬɢɱɟɫɤɢɣ ɩɪɟɞɵɞɭɳɢɣ ɢɡɧɨɫ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ ɜ 
«ɧɨɪɦɚɥɶɧɵɯ ɫɭɬɤɚɯ ɢɡɧɨɫɚ» ɞɨ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ɏɚɤɬɢɱɟɫɤɢɣ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ ɜ 
«ɧɨɪɦɚɥɶɧɵɯ ɫɭɬɤɚɯ ɢɡɧɨɫɚ» ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

       ,FFF nomɨɫɬ                  (2.9) 

 

ɝɞɟ Fnom - ɧɨɪɦɚɬɢɜɧɵɣ ɢɡɧɨɫ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ ɜ «ɧɨɪɦɚɥɶɧɵɯ ɫɭɬɤɚɯ 
ɢɡɧɨɫɚ» (ɩɚɪɚɦɟɬɪ ɧɚɫɬɪɚɢɜɚɟɦɵɣ). 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɞɥɹ ɤɚɠɞɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
(ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ) ɮɨɪɦɢɪɭɸɬɫɹ ɢ ɜɵɜɨɞɹɬɫɹ ɧɚ ɩɟɱɚɬɶ: 

 ɂɫɯɨɞɧɵɟ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ; 
 ɋɭɬɨɱɧɵɣ ɢɫɯɨɞɧɵɣ ɪɚɫɱɟɬɧɵɣ ɝɪɚɮɢɤ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ; 
 ɋɭɬɨɱɧɵɣ ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɝɪɚɮɢɤ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɧɚɝɪɭɡɤɢ; 
 Ƚɢɫɬɨɝɪɚɦɦɚ ɫɭɬɨɱɧɨɝɨ ɢɡɧɨɫɚ ɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ. 

 

 2.5 Аɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 

 Ɋɚɫɱɟɬ ɩɪɨɜɟɞɟɧ ɫ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨ ɞɚɧɧɵɦ ɦɨɧɢɬɨɪɢɧɝɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɚɥɝɨɪɢɬɦɭ, ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ.  

ɉɨɹɫɧɟɧɢɹ ɤ ɚɥɝɨɪɢɬɦɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ: 
1. ɇɚɱɚɥɨ, ɜɜɨɞ ɞɚɧɧɵɯ. 
2. Ɂɚɩɭɫɤ ɫɱёɬɱɢɤɚ ɰɢɤɥɚ ɜɪɟɦɟɧɢ. 
3. ȼɜɨɞ ɢɡɦɟɪɟɧɧɵɯ ɜɟɥɢɱɢɧ ɬɨɤɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɢɛɨɥɟɟ ɧɚɝɪɟɬɨɣ ɬɨɱɤɢ 

ɜ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. 
4. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɪɹɞɤɨɜɨɝɨ ɧɨɦɟɪɚ ɨɱɟɪёɞɧɨɫɬɢ ɰɢɤɥɚ ɜɜɨɞɚ ɬɨɤɚ ɢ 

ɬɟɦɩɟɪɚɬɭɪɵ. 
5. ȼɜɨɞ ɢɧɞɟɤɫɚ, ɪɚɜɧɨɝɨ ɟɞɢɧɢɰɟ, ɞɥɹ ɩɟɪɜɨɝɨ ɰɢɤɥɚ ɩɨɫɬɨɹɧɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɝɪɭɡɤɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ. 
6. Ɋɚɫɱёɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ. 
7. Ɋɚɫɱёɬ ɧɢɠɧɟɝɨ ɡɧɚɱɟɧɢɹ ɤɨɪɢɞɨɪɚ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
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8. Ɋɚɫɱёɬ ɜɟɪɯɧɟɝɨ ɡɧɚɱɟɧɢɹ ɤɨɪɢɞɨɪɚ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
9. Ɋɚɫɱёɬ ɜɪɟɦɟɧɢ ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɝɪɭɡɤɢ. 
10.  ɉɪɨɜɟɪɤɭ ɧɚ ɜɯɨɠɞɟɧɢɟ ɜ ɤɨɪɢɞɨɪ ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ  
11.  ȼɵɜɨɞ ɡɧɚɱɟɧɢɣ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, 

ɜɪɟɦɟɧɢ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɝɪɭɡɤɢ, ɢɡɧɨɫɚ ɢɡɨɥɹɰɢɢ ɞɥɹ 
ɜɪɟɦɟɧɢ ɫ  ɩɨɫɬɨɹɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɝɪɭɡɤɢ ɞɥɹ ɤɚɠɞɨɝɨ ɰɢɤɥɚ 
ɪɚɫɱёɬɚ. 

12.  Ɋɚɫɱёɬ ɢɡɧɨɫɚ ɢɡɨɥɹɰɢɢ ɞɥɹ ɜɪɟɦɟɧɢ ɫ ɩɨɫɬɨɹɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɧɚɝɪɭɡɤɢ. 

13.  Ɋɚɫɱёɬ ɢɧɞɟɤɫɚ ɫɥɟɞɭɸɳɟɝɨ ɰɢɤɥɚ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɧɚɝɪɭɡɤɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ. 

14.  Ɋɚɫɱёɬ ɨɱɟɪɟɞɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɝɪɭɡɤɢ ɫɭɬɨɱɧɨɝɨ 
ɝɪɚɮɢɤɚ. 

15.  ɉɪɨɜɟɪɤɚ ɨɤɨɧɱɚɧɢɹ ɰɢɤɥɚ. 
16.  Ɋɚɫɱёɬ ɫɭɬɨɱɧɨɝɨ ɢɡɧɨɫɚ ɢɡɨɥɹɰɢɢ. 
17.  Ɋɚɫɱёɬ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɢɡɨɥɹɰɢɢ. 
18.  ȼɵɜɨɞ ɡɧɚɱɟɧɢɹ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɢɡɨɥɹɰɢɢ. 
19.  Ɉɤɨɧɱɚɧɢɟ. 
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 3 Ɋɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢя ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɈɊɐ 533000/500 ɍ1 ɋɒȽɗɋ 

 

3.1 Ɋɚɫɱɟɬ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ 

 

ȼ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ ɢ 
ɬɟɩɥɨɬɟɯɧɢɤɢ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɯɨɞɹɳɢɟ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɯ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɜ ɫɢɫɬɟɦɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɩɨ ɩɨɪɹɞɤɭ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ ɨɯɥɚɠɞɚɸɳɟɣ 
ɜɨɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨёɜ 
ɦɚɫɥɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ. 

Ɇɟɬɨɞɢɤɚ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɟ ɩɨ ɮɚɤɬɭ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɫɥɚ ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ, ɚ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨ ɜɨɡɦɭɳɟɧɢɸ, ɩɨ ɮɚɤɬɭ ɢɡɦɟɧɟɧɢɹ 
ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɧɟ ɬɨɥɶɤɨ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɒȽЭɋ, ɧɨ ɢ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɦɟɸɳɢɯ ɬɚɤɨɣ ɠɟ ɜɢɞ 
ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɧɚ ɞɪɭɝɢɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɊɭɫȽɢɞɪɨ, ɚ ɬɚɤɠɟ ɜ 
ɫɟɬɟɜɵɯ ɤɨɦɩɚɧɢɹɯ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨ ɜɨɡɦɭɳɟɧɢɸ — ɷɬɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫ ɨɩɟɪɟɠɟɧɢɟɦ, 
ɩɨɬɨɦɭ ɱɬɨ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɨɠɢɞɚɟɦɨɟ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ 
ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɪɵ ɩɪɟɠɞɟ, ɱɟɦ ɷɬɨ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɫɯɨɞɢɬ.  

Эɬɨ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɟ ɪɚɡɥɢɱɢɟ ɦɟɠɞɭ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨ 
ɜɨɡɦɭɳɟɧɢɸ, ɩɨ ɢɡɦɟɧɟɧɢɸ ɦɨɳɧɨɫɬɢ, ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ, ɬɨ 
ɟɫɬɶ ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɩɨ ɮɚɤɬɭ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. Кɨɧɬɭɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨ ɜɨɡɦɭɳɟɧɢɸ ɩɵɬɚɟɬɫɹ ɧɟɣɬɪɚɥɢɡɨɜɚɬɶ ɢɡɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ 
ɩɪɟɠɞɟ, ɱɟɦ ɨɧɨ ɢɡɦɟɧɢɬ ɬɟɦɩɟɪɚɬɭɪɭ ɦɚɫɥɚ, ɜ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɤɨɧɬɭɪ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɩɵɬɚɟɬɫɹ ɨɬɪɚɛɚɬɵɜɚɬɶ ɮɚɤɬ ɢɡɦɟɧɟɧɢɹ 
ɦɨɳɧɨɫɬɢ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɨɧɨ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɦɚɫɥɚ. 

ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨ ɜɨɡɦɭɳɟɧɢɸ ɢɦɟɟɬ ɨɱɟɜɢɞɧɨɟ 
ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ ɫɢɫɬɟɦɨɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ. ɉɪɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɩɨ ɜɨɡɦɭɳɟɧɢɸ ɜ ɢɞɟɚɥɶɧɨɦ ɫɥɭɱɚɟ ɜɟɥɢɱɢɧɚ ɪɟɝɭɥɢɪɭɟɦɨɣ 
ɩɟɪɟɦɟɧɧɨɣ ɧɟ ɢɡɦɟɧɹɟɬɫɹ, ɨɧɚ ɨɫɬɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. 
Ɋɭɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨ ɜɨɡɦɭɳɟɧɢɸ ɬɪɟɛɭɟɬ ɛɨɥɟɟ ɫɥɨɠɧɨɝɨ ɩɨɧɢɦɚɧɢɹ ɬɨɝɨ 
ɜɥɢɹɧɢɹ, ɤɨɬɨɪɨɟ ɜɨɡɦɭɳɟɧɢɟ ɨɤɚɠɟɬ ɧɚ ɪɟɝɭɥɢɪɭɟɦɭɸ ɩɟɪɟɦɟɧɧɭɸ, ɚ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɢ ɬɨɱɧɵɯ ɩɪɢɛɨɪɨɜ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɢɫɬɟɦɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɜɨɡɦɭɳɟɧɢɸ  ɨɛɵɱɧɨ ɟё ɫɨɱɟɬɚɸɬ ɫ ɫɢɫɬɟɦɨɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ 
ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ, ɩɪɢ ɷɬɨɦ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɨɱɟɬɚɸɬɫɹ ɞɜɚ ɤɨɧɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɨɬɟɪɢ ɷɧɟɪɝɢɢ ɜ ɥɸɛɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɩɨɬɟɪɶ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɩɨɬɟɪɶ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ. ɇɚɝɪɟɜ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 
ɨɛɭɫɥɨɜɥɟɧ ɩɨɬɟɪɹɦɢ ɦɨɳɧɨɫɬɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɤɨɬɨɪɵɟ ɪɚɜɧɵ ɤɨɥɢɱɟɫɬɜɭ 
ɬɟɩɥɨɬɵ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɨɬɜɟɫɬɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.   
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ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ ɫɨɫɬɚɜɥɹɸɳɢɯ: 
1) ɩɨɬɟɪɶ, ɢɞɭɳɢɯ ɧɚ ɧɚɝɪɟɜɚɧɢɟ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ∆ Ɋ, ɡɚɜɢɫɹɳɢɯ ɨɬ 
ɬɨɤɚ ɧɚɝɪɭɡɤɢ, 
2) ɩɨɬɟɪɶ, ɢɞɭɳɢɯ ɧɚ ɧɚɝɪɟɜɚɧɢɟ ɫɬɚɥɢ ∆Ɋɫɬ, ɧɟ ɡɚɜɢɫɹɳɢɯ ɨɬ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. 

ɉɨɬɟɪɢ ɦɨɳɧɨɫɬɢ, ɢɞɭɳɢɟ ɧɚ ɧɚɝɪɟɜ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
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ɉɪɢ ɷɬɨɦ ɩɨɥɧɵɟ ɚɤɬɢɜɧɵɟ ɩɨɬɟɪɢ: 
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ɝɞɟ Rɬ - ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ (Ɉɦ) ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɨɟ 
ɩɨ ɜɟɥɢɱɢɧɟ ɩɨɬɟɪɶ ɜ ɦɟɞɢ ΔɊɯ (ɤȼɬ), ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Sɧɨɦ (ɤȼȺ), 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ Uɧɨɦ (ɤȼ) ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
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ɋ ɩɨɦɨɳɶɸ ɤɚɬɚɥɨɠɧɵɯ ɞɚɧɧɵɯ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɧɚɱɟ. ȿɫɥɢ ɞɚɧɵ ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ∆Ɋɦ,ɧɨɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɬɟɪɹɦ ɜ ɦɟɞɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Sɧɨɦ, ɢ ɢɡɜɟɫɬɧɚ ɟɝɨ ɮɚɤɬɢɱɟɫɤɚɹ ɡɚɝɪɭɡɤɚ S, ɬɨ ɚɤɬɢɜɧɵɟ ɩɨɬɟɪɢ: 
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ɝɞɟ Ʉɡ - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɢɡɜɟɫɬɧɵɦ ɩɨɬɟɪɹɦ ɦɨɳɧɨɫɬɢ ɜ ɦɟɞɢ (ɜ ɨɛɦɨɬɤɚɯ) ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ΔɊɦ ɤɜɬ ɩɪɢ 
ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ:  
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ɨɬɤɭɞɚ  
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ȼ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɦɟɞɢ (ɜ ɨɛɦɨɬɤɚɯ) 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦɢ ɩɨɬɟɪɹɦ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɬ. ɟ. ΔɊɦ ≈ ΔɊɤ.  

ȼ Ɍɚɛɥɢɰɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɒȽɗɋ. 

 

Ɍɚɛɥɢɰɚ 3.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɈɊɐ-533000/500-ɍ1: 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼȺ 533000 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ  

525/√3 

15,75-15,75 
ȼɇ 

ɇɇ1-ɇɇ2 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ  

1758,5 

16921-16921 
ȼɇ 

ɇɇ1-ɇɇ2 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ, % 

13,5±10 % 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɤȼɬ 200+15 % 

ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, 
ɤȼɬ 

1180+10 % 

ɉɨɥɧɚɹ ɦɚɫɫɚ, ɬ 311 

Ɇɚɫɫɚ ɦɚɫɥɚ, ɬ 43,8 

 

Ⱦɥɹ ɪɚɫɱёɬɚ ɩɨɬɟɪɶ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ 3.7: 

Ɂɧɚɱɟɧɢɟ Ʉɡ ɩɪɢɧɹɬɨ ɫɨɝɥɚɫɧɨ Ɋɢɫɭɧɤɭ 3.1. 
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     Ɋɢɫɭɧɨɤ 3.1 – Ɂɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɡɚɝɪɭɡɤɢ Ʉɡ 
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3.2 Ɋɚɫɱɟɬ ɨɯɥɚɠɞɟɧɢя ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɈɊɐ-533000/500 ɍ1 

 

ɗɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɭɜɟɥɢɱɟɧɢɹ ɨɬɜɨɞɚ ɬɟɩɥɚ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɜɨɞɨɦɚɫɥɹɧɵɯ ɨɯɥɚɞɢɬɟɥɟɣ. ɗɬɨ ɬɪɭɛɱɚɬɵɣ ɨɯɥɚɞɢɬɟɥɶ, ɜ 
ɬɪɭɛɤɚɯ ɞɜɢɠɟɬɫɹ ɜɨɞɚ, ɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɦɟɠɞɭ ɬɪɭɛɚɦɢ ɧɚɜɫɬɪɟɱɭ ɜɨɞɟ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɧɚɫɨɫɚ ɞɜɢɠɟɬɫɹ ɦɚɫɥɨ. 

Ɍɚɤɚɹ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɜɨɞɹɧɵɯ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ, ɷɥɟɤɬɪɨɧɚɫɨɫɨɜ, ɬɪɭɛɨɩɪɨɜɨɞɚ, ɚɩɩɚɪɚɬɨɜ ɞɥɹ ɤɨɧɬɪɨɥɹ 
ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɢ ɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ. ȼɫɹ ɫɢɫɬɟɦɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 
ɡɚɤɪɵɬɨɦ ɩɨɦɟɳɟɧɢɢ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɧɟ ɧɢɠɟ 0°ɋ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɡɚɦɟɪɡɚɧɢɹ ɜɨɞɵ. ɐɢɪɤɭɥɹɰɢɹ ɦɚɫɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɧɬɪɨɛɟɠɧɵɦɢ ɧɚɫɨɫɚɦɢ 
ɤɨɧɫɨɥɶɧɨɝɨ ɬɢɩɚ ɫɟɪɢɢ Ʉ, ɫɨɟɞɢɧɟɧɧɵɦɢ ɩɪɢ ɩɨɦɨɳɢ ɦɭɮɬɵ ɫ ɜɚɥɨɦ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. Ƚɨɪɹɱɟɟ ɦɚɫɥɨ ɩɨɫɬɭɩɚɟɬ ɢɡ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɚɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɧɚɫɨɫɨɦ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ, ɨɯɥɚɠɞɚɟɬɫɹ ɜ 
ɧɟɦ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɛɚɤɚ. ȼɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɤɢ 
ɦɚɫɥɨɩɪɨɜɨɞɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ «ɩɨ ɞɢɚɝɨɧɚɥɢ» ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɜɨɜɥɟɱɶ ɜ ɰɢɪɤɭɥɹɰɢɸ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɦɚɫɥɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ 
ɩɟɪɟɤɚɱɚɬɶ ɦɚɫɥɨ ɱɟɪɟɡ ɨɯɥɚɞɢɬɟɥɶ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɟɨɞɨɥɟɬɶ ɟɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɫɟɣ ɫɢɫɬɟɦɵ, ɧɚɫɨɫ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɩɟɪɟɞ ɨɯɥɚɞɢɬɟɥɟɦ, ɬ. ɟ. ɧɚɩɨɪɧɵɣ ɩɚɬɪɭɛɨɤ ɧɚɫɨɫɚ ɨɛɪɚɳɟɧ ɤ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɸ. 
ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɩɪɟɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟ ɧɚɞ ɞɚɜɥɟɧɢɟɦ ɜɨɞɵ ɜ ɧɟɦ, ɱɬɨɛɵ ɜ ɫɥɭɱɚɟ ɨɛɪɚɡɨɜɚɧɢɹ ɜ 
ɬɪɭɛɤɚɯ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɧɟɛɨɥɶɲɢɯ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ «ɜɨɥɨɫɹɧɵɯ» ɬɪɟɳɢɧ 
ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɜɨɞɵ ɜ ɦɚɫɥɨ. 

ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɒȽɗɋ ɬɢɩɚ OFWF 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɜɨɞɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ɢ ɫɨɫɬɨɢɬ (ɧɚ 
ɤɚɠɞɨɣ ɮɚɡɟ) ɢɡ: 

- 3-ɯ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ (2 ɪɚɛɨɱɢɯ, 1 ɪɟɡɟɪɜɧɨɝɨ) ɬɢɩɚ ɆɈ-53-4-1; 

- 3-ɯ ɷɥɟɤɬɪɨɧɚɫɨɫɨɜ (2 ɪɚɛɨɱɢɯ, 1 ɪɟɡɟɪɜɧɨɝɨ) ɬɢɩɚ 1Ɍɗ 100/20; 
- ɩɭɫɤɨɜɨɝɨ ɷɥɟɤɬɪɨɧɚɫɨɫɚ ɬɢɩɚ 1Ɍɗ-100/15; 

- ɩɚɬɪɭɛɤɨɜ ɡɚɛɨɪɚ ɝɨɪɹɱɟɝɨ ɦɚɫɥɚ ɢɡ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɚɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

- ɩɚɬɪɭɛɤɨɜ ɧɚɝɧɟɬɚɧɢɹ ɨɯɥɚɠɞɟɧɧɨɝɨ ɦɚɫɥɚ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɛɚɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɤɚɡɚɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ 
Ȼ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɧɚɫɨɫɵ 1Ɍɗ 100/15, 1Ɍɗ 100/20 ɹɜɥɹɸɬɫɹ 
ɰɟɧɬɪɨɛɟɠɧɵɦɢ ɝɟɪɦɟɬɢɱɧɵɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɦɢ ɷɥɟɤɬɪɨɧɚɫɨɫɚɦɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɟɥ ɜ ɫɢɫɬɟɦɚɯ 
ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ.  Ɋɚɛɨɬɚɸɬ ɜ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɨɬ 3-ɯ ɮɚɡɧɨɣ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
80ɨɋ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɞɨ 2 ɱɚɫɨɜ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɞɨ 95ɨɋ. ɇɚɫɨɫɵ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɞɚɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ 
ɦɚɫɥɚ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɧɟ ɛɨɥɟɟ 0,4 ɦɉɚ (4 ɤɝɫ/ɫɦ2). Ⱦɨɥɠɧɵ ɜɤɥɸɱɚɬɶɫɹ 
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ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɟɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ ɧɟ ɧɢɠɟ -25 ɨɋ.  Ɋɚɡɪɟɡ 
ɷɥɟɤɬɪɨɧɚɫɨɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ Ɋɢɫɭɧɤɟ 3.2. 

 

 

 

Ɋɢɫɭɧɨɤ 3.2 - Ɋɚɡɪɟɡ ɷɥɟɤɬɪɨɧɚɫɨɫɚ ɬɢɩɚ Ɍɗ 

 

 Ɉɫɧɨɜɧɵɟ ɞɟɬɚɥɢ ɧɚɫɨɫɚ: 1 - ɤɨɪɩɭɫ ɧɚɫɨɫɚ ɫ ɩɚɬɪɭɛɤɚɦɢ; 2 - ɝɚɣɤɚ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ; 3 - ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ; 4 – ɩɨɞɲɢɩɧɢɤ; 5 – ɪɨɬɨɪ; 6 – ɫɬɚɬɨɪ; 7 – ɝɢɥɶɡɚ; 8 - 
ɤɨɪɩɭɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 9 - ɩɨɞɲɢɩɧɢɤɨɜɵɣ ɳɢɬ. 
 Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɦɚɫɥɨɧɚɫɨɫɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 
ɋɒȽɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ Ɍɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 - Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɦɚɫɥɨɧɚɫɨɫɨɜ 

Ɍɢɩ Ɋɚɫɯɨɞ, ɦ3/ɱ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, ɤȼɬ 

ɇɚɫɨɫ 1Ɍɗ 100/15 100 15 7,5 

ɇɚɫɨɫ 1Ɍɗ 100/20 100 20 7,5 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɧɚɫɨɫɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɟɞɢɧɵɣ ɚɝɪɟɝɚɬ, 
ɫɨɫɬɨɹɳɢɣ ɢɡ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ ɢ ɚɫɢɧɯɪɨɧɧɨɝɨ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɝɨ ɷɤɪɚɧɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. Ƚɟɪɦɟɬɢɱɧɨɟ 
ɢɫɩɨɥɧɟɧɢɟ ɧɚɫɨɫɨɜ Ɍɗ ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɟɬ ɭɬɟɱɤɭ ɦɚɫɥɚ ɜ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ ɫɟɪɢɢ Ɍɗ — ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ. ɋɪɟɞɧɢɣ ɫɪɨɤ 
ɫɥɭɠɛɵ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ — ɧɟ ɦɟɧɟɟ 12 ɥɟɬ. 
 Ɇɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɬɢɩɚ ɆɈ-53-4 ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɬɢɩɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ « ɐ ». ȼɢɞ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ Ɋɢɫɭɧɤɟ 3.3. 

Ɇɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɋɒȽɗɋ ɬɢɩɚ ɆɈ-53-4-1 ɢɦɟɸɬ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ 
Ɍɚɛɥɢɰɟ 3.3. 
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Ɍɚɛɥɢɰɚ 3.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɬɢɩɚ ɆɈ-53-4-1 
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 Ɍɟɩɥɨɜɨɣ ɩɨɬɨɤ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚɞ ɜɨɞɨɣ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ 40 0ɋ - 950 ɤȼɬ, ɩɪɢ ɪɚɫɯɨɞɟ ɦɚɫɥɚ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ 100 
ɦ/ɱɚɫ ɢ ɜɨɞɵ 72 ɦ3/ɱɚɫ.  Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɜɨɞɟ 0,01 Ɇɉɚ. ȼɢɞ 

ɦɚɫɥɨɧɚɫɨɫɚ ɫɛɨɤɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ Ɋɢɫɭɧɤɟ 3.3. 
 

 

Ɋɢɫɭɧɨɤ 3.3 – ȼɨɞɹɧɨɣ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɆɈ-53-4-1 

 

 Ɉɫɧɨɜɨɣ ɜɨɞɹɧɨɝɨ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɆɈ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɬɪɭɛ ɫ 
ɨɪɟɛɪɟɧɢɟɦ (ɬɪɭɛɧɵɣ ɩɭɱɨɤ), ɩɨɦɟɳɟɧɧɚɹ ɜ ɤɨɪɩɭɫ. ȼɨɞɹɧɵɟ ɤɚɦɟɪɵ 
ɨɯɥɚɞɢɬɟɥɹ ɨɫɧɚɳɟɧɵ ɩɚɬɪɭɛɤɚɦɢ ɞɥɹ ɩɨɞɜɨɞɚ ɢ ɜɵɜɨɞɚ ɜɨɞɵ. ɂɦɟɸɬɫɹ ɩɟɬɥɢ 
ɞɥɹ ɩɨɞɴɟɦɚ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɆɈ, ɤɚɤ ɢ 
ɥɸɛɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɞɚɱɟ ɬɟɩɥɚ ɨɬ ɛɨɥɟɟ ɧɚɝɪɟɬɨɣ 
ɫɭɛɫɬɚɧɰɢɢ, ɤ ɦɟɧɟɟ ɧɚɝɪɟɬɨɣ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɨɬ ɦɚɫɥɚ ɤ ɜɨɞɟ. ȼɨɞɚ, ɩɨɫɬɭɩɚɹ 
ɱɟɪɟɡ ɜɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ, ɩɪɨɯɨɞɢɬ ɧɟɫɤɨɥɶɤɨ ɰɢɤɥɨɜ, ɨɯɥɚɠɞɚɹ ɦɚɫɥɨ, ɢ ɜɵɯɨɞɢɬ 
ɱɟɪɟɡ ɨɬɜɨɞɹɳɢɣ ɩɚɬɪɭɛɨɤ. Ȼɥɚɝɨɞɚɪɹ ɫɢɫɬɟɦɟ ɪɟɛɟɪ ɩɥɨɳɚɞɶ ɬɟɩɥɨɨɛɦɟɧɚ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɟɧɚ, ɱɬɨ ɞɟɥɚɟɬ ɪɚɛɨɬɭ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɷɮɮɟɤɬɢɜɧɨɣ. 

Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɜɨɞɨ-ɦɚɫɥɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɨ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɟ ɩɨɬɟɪɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ΔɊɬ, ɤȼɬ 
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ɢ Ɍȼ1 — ɬɟɦɩɟɪɚɬɭɪɵ ɜɯɨɞɹɳɟɣ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɜɨɞɵ, ɩɪɢɧɹɬɨɣ ɪɚɜɧɨɣ 25°ɋ, 
ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ: ɌɆ1; ɌɆ2; Ɍȼ1; Ɍȼ2;  ΔɌɆ ɢ ΔɌȼ, ɝɞɟ Ɍɦ1 (Ɍɜɫɦ) — 

ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɢɥɢ ɜɯɨɞɹɳɟɝɨ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɦɚɫɥɚ, °ɋ; 
ɌɆ2 (Ɍɧɫɦ) — ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɧɢɠɧɢɯ ɫɥɨёɜ ɢɥɢ ɜɵɯɨɞɹɳɟɝɨ ɢɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɦɚɫɥɚ, °ɋ; Ɍȼ1 — ɬɟɦɩɟɪɚɬɭɪɚ ɜɯɨɞɹɳɟɣ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ 
ɜɨɞɵ, °ɋ; Ɍȼ2 — ɬɟɦɩɟɪɚɬɭɪɚ ɜɵɯɨɞɹɳɟɣ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɜɨɞɵ, °ɋ; ΔɌɆ—
ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɜɯɨɞɹɳɟɝɨ ɢ ɜɵɯɨɞɹɳɟɝɨ ɦɚɫɥɚ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ; ΔɌȼ—
ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɜɵɯɨɞɹɳɟɣ ɢ ɜɯɨɞɹɳɟɣ ɜɨɞɵ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ.  

ɉɪɢ ɬɟɩɥɨɜɵɯ ɪɚɫɱɟɬɚɯ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɟɪɟɞɚɧɧɨɝɨ ɬɟɩɥɚ ɨɬ ɫɬɟɧɤɢ ɛɚɤɚ 

ɜ ɚɬɦɨɫɮɟɪɭ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɧɹɬɢɹ: ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɢ 
ɷɮɮɟɤɬɢɜɧɚɹ ɬɟɩɥɨɨɬɞɚɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɟ 
ɩɪɟɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚɞ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɩɪɢ 
ɡɚɞɚɧɧɨɣ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɷɮɮɟɤɬɢɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 
ɛɚɤɚ.  ɉɪɢ ɬɟɩɥɨɜɵɯ ɪɚɫɱɟɬɚɯ ɞɥɹ ɝɥɚɞɤɢɯ ɛɚɤɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɷɮɮɟɤɬɢɜɧɚɹ 
ɬɟɩɥɨɨɬɞɚɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢɜɨɞɢɬɫɹ ɤ ɷɮɮɟɤɬɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
       Ʉɩкɛɩɛэɮ SkSkS                    (3.9) 

 

ɝɞɟ Sɛ — ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɛɚɤɚ; 
      kɩ.ɛ — 1,0 — ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɜɟɪɯɧɨɫɬɢ ɝɥɚɞɤɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ  ɫɬɟɧɤɢ; 
      Sɤ — ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɪɵɲɤɢ; 
      kɩ.ɤ = 0,75—ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɵɲɤɢ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ 
ɡɚɤɪɵɬɢɟ ɱɚɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɵɲɤɢ ɜɜɨɞɚɦɢ ɢ ɞɪɭɝɨɣ ɚɪɦɚɬɭɪɨɣ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɈɊɐ-533000/500-ɍ1 ɢɦɟɟɬ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ (ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɨɫɬɨɹɧɢɢ): ɞɥɢɧɚ 8690 ɦɦ; ɲɢɪɢɧɚ 3650 ɦɦ; ɜɵɫɨɬɚ 5000 ɦɦ. 
ɗɮɮɟɤɬɢɜɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɜ ɢɬɨɝɟ ɪɚɜɧɚ 147,21 ɦ2. 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ K - ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɜ ɜɚɬɬɚɯ, ɨɬɜɨɞɢɦɨɝɨ ɫ ɤɚɠɞɨɝɨ 
ɤɜɚɞɪɚɬɧɨɝɨ ɦɟɬɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɟɝɨ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɞ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ 1°ɋ. ɗɬɚ ɜɟɥɢɱɢɧɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɪɟɞɧɟɝɨ ɩɪɟɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ 
ɧɚɞ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɨɬ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɛɚɤɚ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ 
ɨɯɥɚɠɞɟɧɢɢ. 
  ɋɪɟɞɧɟɟ ɩɪɟɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚɞ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɱёɬɧɵɦ ɩɪɟɜɵɲɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɧɚɞ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ, ɪɚɜɧɵɦ 70 °ɋ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 
401-41(ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɪɚɜɧɨɣ 20 0ɋ) ɢ ɪɚɫɱɟɬɧɵɦ 
ɩɪɟɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɧɚɞ ɬɟɦɩɟɪɚɬɭɪɨɣ ɦɚɫɥɚ. Ⱦɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɈɊɐ-533000/500 ɍ1 ɉɪɢɧɹɬɨ, ɱɬɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɫɥɚ ɛɨɥɟɟ 90ºɋ ɢɥɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɜɵɲɟ 105 ºɋ, ɡɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɫɢɝɧɚɥ. Ɂɧɚɱɢɬ, ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɪɚɫɱɟɬɧɨɟ ɩɪɟɜɵɲɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɧɚɞ ɬɟɦɩɟɪɚɬɭɪɨɣ ɦɚɫɥɚ ɫɨɫɬɚɜɥɹɟɬ 15°ɋ. 
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ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɟɥɢɱɢɧɚ ɩɪɟɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚɞ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɪɚɜɧɚ 55 0ɋ, ɚ ɭɞɟɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɜɨɣ 
ɧɚɝɪɭɡɤɢ ɫɨɫɬɚɜɢɬ 800 ȼɬ/ɦ2. Ƚɪɚɮɢɤ, ɩɨ ɤɨɬɨɪɨɦɭ ɨɩɪɟɞɟɥɟɧɨ ɡɧɚɱɟɧɢɟ, 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ Ɋɢɫɭɧɤɟ 3.4. 
 

 

Ɋɢɫɭɧɨɤ 3.4 - Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɫɪɟɞɧɟɝɨ ɩɪɟɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɫɥɚ ɧɚɞ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɨɬ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɛɚɤɚ ɩɪɢ 

ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɯɥɚɠɞɟɧɢɢ. 
 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɷɮɮɢɰɢɟɧɬ Ʉ - ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɜ ɜɚɬɬɚɯ, ɨɬɜɨɞɢɦɨɝɨ ɫ 
ɤɚɠɞɨɝɨ ɤɜɚɞɪɚɬɧɨɝɨ ɦɟɬɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ 
ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɞ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ 1°ɋ. ɛɭɞɟɬ ɪɚɜɟɧ: 
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Ⱦɚɥɟɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɨɬɜɨɞɢɦɨɝɨ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ 

ɛɚɤɚ ɡɚ 1 ɱɚɫ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ (Ɍɜɫɦ) ɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (Ɍɧɜ) ɧɚ 1 ɝɪɚɞɭɫ ɪɚɡɧɢɰɵ ɬɟɦɩɟɪɚɬɭɪɵ: 

 
           ВɬɌɌɌɌSKP ɧɜɜɫɦɧɜɜɫɦэɮɛ 5,2134121,1475,14                  (3.11) 

 

Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɨɬɜɨɞɢɦɨɝɨ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɩɪɢɜɟɞɟɧɚ ɧɚ Ɋɢɫɭɧɤɟ 3.5. 
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 Ɋɢɫɭɧɨɤ 3.5 - Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɨɬɜɨɞɢɦɨɝɨ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ 

 
Ɍɟɩɥɨɩɟɪɟɞɚɱɚ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɯ ɢ ɨɬ ɫɬɟɧɨɤ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚ 1 

ɱ ɫɨɫɬɚɜɥɹɟɬ 860 ΔɊɬ ɤɤɚɥ (1 ɤȼɬ·ɱ = 860 ɤɤɚɥ). ɗɬɨ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɨɬɞɚɟɬɫɹ 

ɨɛɦɨɬɤɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɦɚɫɥɭ, ɚ ɡɚɬɟɦ ɩɨɝɥɨɳɚɟɬɫɹ ɜɨɞɨɣ ɢ ɨɬɜɨɞɢɬɫɹ ɫ 
ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ. Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ – ɷɬɨ ɷɧɟɪɝɢɹ, ɤɨɬɨɪɭɸ ɦɚɫɥɨ ɬɟɪɹɟɬ ɢɥɢ 
ɩɪɢɨɛɪɟɬɚɟɬ ɩɪɢ ɬɟɩɥɨɩɟɪɟɞɚɱɟ. ɉɪɢ ɨɫɬɵɜɚɧɢɢ ɦɚɫɥɨ ɛɭɞɟɬ ɬɟɪɹɬɶ ɧɟɤɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɚ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ – ɩɨɝɥɨɳɚɬɶ. Ɋɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ 
ɞɨ ɢ ɩɨɫɥɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɚɠɧɚ ɞɥɹ ɪɚɫɱɟɬɨɜ. 

ɂɫɯɨɞɹ ɢɡ ɜɫɟɝɨ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɦɵ ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɩɨɝɥɨɳɚɟɦɨɣ ɬɟɩɥɨɬɵ ɩɨ ɮɨɪɦɭɥɟ: 

 

        ,12 TTmcQ                  (3.12) 

 

ɝɞɟ Q – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, (Ⱦɠ), 
      m – ɦɚɫɫɚ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɢɥɢ ɜɨɞɵ ɜ ɨɯɥɚɞɢɬɟɥɟ, (ɤɝ), 
      (Ɍ2-Ɍ1) – ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɦɚɫɥɚ ɢɥɢ 
ɜɨɞɵ (ɝɪɚɞɭɫ), 
      c – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ ɢɥɢ ɦɚɫɥɚ (ɤɤɚɥ/ɤɝ·ɝɪɚɞ). 

Ɍɚɤ ɤɚɤ ɩɪɢ ɪɚɛɨɬɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɛɨɬɚɸɬ ɦɚɫɥɨɧɚɫɨɫɵ, ɤɨɬɨɪɵɟ 
ɧɟɩɪɟɪɵɜɧɨ ɩɪɨɤɚɱɢɜɚɸɬ ɦɚɫɥɨ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɚ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ 
ɩɨɫɬɨɹɧɧɨ ɰɢɪɤɭɥɢɪɭɟɬ ɜɨɞɚ, ɬɨ ɜ ɷɬɨɦ ɜɢɞɟ ɮɨɪɦɭɥɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ. 
 Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ ɬɢɩɚ OFWF ɫɨɝɥɚɫɧɨ [1] 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɛɚɥɚɧɫɚ ɦɟɠɞɭ 
ɤɨɥɢɱɟɫɬɜɨɦ ɬɟɩɥɚ, ɤɨɬɨɪɨɟ ɩɪɢ ɪɚɛɨɬɟ ɜɵɞɟɥɹɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɤɨɥɢɱɟɫɬɜɨɦ 
ɬɟɩɥɚ, ɤɨɬɨɪɨɟ ɩɨɝɥɨɳɚɟɬɫɹ ɦɚɫɥɨɦ ɩɪɢ ɟɝɨ ɧɚɝɪɟɜɚɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɬɟɩɥɚ, 
ɜɵɞɟɥɹɟɦɵɦ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɜɨɞɵ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟ: 
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       ВВВВMMMɆT TcQTcQP  860        (3.13) 

 

ɝɞɟ γɦ — ɭɞɟɥɶɧɵɣ ɜɟɫ ɦɚɫɥɚ, ɤɨɬɨɪɵɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ 40 0ɋ ɛɭɞɟɬ 
ɪɚɜɟɧ 868,2 ɤɝ/ɦ3. 

       γɜ = 1000 ɤɝ/ɦ3 — ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ;  
       ɫɦ — ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɦɚɫɥɚ, ɤɨɬɨɪɨɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ 40 0ɋ 
ɛɭɞɟɬ ɪɚɜɧɚ 0,427 ɤɤɚɥ/ɤɝ·ɝɪɚɞ. 
        ɫɜ — ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 1 ɤɤɚɥ/ɤɝ- ɝɪɚɞ. 
        ɋɧɚɱɚɥɚ ɪɟɲɢɦ ɥɟɜɭɸ ɱɚɫɬɶ ɜɵɪɚɠɟɧɢɹ 3.13, ɨɩɪɟɞɟɥɢɦ ɪɚɡɧɨɫɬɶ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɯɨɞɹɳɟɝɨ ɢ ɜɵɯɨɞɹɳɟɝɨ ɦɚɫɥɚ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ, ɡɧɚɹ ɪɚɫɯɨɞ 
ɦɚɫɥɚ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. Ɍɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɤɨɬɨɪɨɟ ɜɵɞɟɥɹɟɬɫɹ ɩɪɢ 
ɪɚɛɨɬɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨ ɬɟɩɥɭ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɡɚɬɪɚɱɟɧɨ ɧɚ 
ɧɚɝɪɟɜ ɦɚɫɥɚ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ.  

 

       ,860 MMMɆT TcQP                   (3.14) 

 

ɬɨɝɞɚ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɠɞɭ ɜɟɪɯɧɢɦɢ ɢ ɧɢɠɧɢɦɢ ɫɥɨɹɦɢ ɦɚɫɥɚ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɨ ɩɨ ɮɨɪɦɭɥɟ. 
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                (3.15) 

 

ɝɞɟ ΔɌɦ — ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɜɯɨɞɹɳɟɝɨ ɢ ɜɵɯɨɞɹɳɟɝɨ ɦɚɫɥɚ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɦɚɫɥɚ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɢ 
ɪɚɛɨɬɟ ɞɜɭɯ ɧɚɫɨɫɨɜ 200 ɦ3/ɱɚɫ. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɨɬɟɪɶ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ Ɋɢɫɭɧɤɟ 3.6. 
 

 
Ɋɢɫɭɧɨɤ 3.6 - Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ 

ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɨɬɟɪɶ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. 
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ɂɡ ɷɬɨɣ ɮɨɪɦɭɥɵ ɜɢɞɧɨ, ɱɬɨ 1 ɤȼɬ ɩɨɬɟɪɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚ 1 ɱɚɫ ɧɚɝɪɟɟɬ 
ɦɚɫɥɨ ɧɚ 0,012 0ɋ. Ɉɛɪɚɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɷɬɨɝɨ ɜɵɪɚɠɟɧɢɹ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɞɥɹ 
ɬɨɝɨ ɱɬɨɛɵ ɧɚɝɪɟɬɶ ɦɚɫɥɨ ɧɚ 1 0ɋ ɧɟɨɛɯɨɞɢɦɨ 83,3 ɤȼɬ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɞɥɹ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɩɪɢ ɟё ɨɬɤɥɨɧɟɧɢɢ ɨɬ ɠɟɥɚɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
Ɍɠɟɥ: 

 

       .3,83
012,0

1
 кɨɪP                 (3.16) 

 

Ɍɚɤ ɤɚɤ ɧɚ ɪɚɡɧɢɰɭ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜɟɪɯɧɢɯ ɢ ɧɢɠɧɢɯ ɫɥɨёɜ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɭɞɟɬ ɜɥɢɹɬɶ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɨɬɜɟɞёɧɧɨɝɨ ɨɬ ɫɬɟɧɨɤ ɛɚɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɬɨ ɜ ɮɨɪɦɭɥɭ: 
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              (3.17) 

 

ɋ ɭɱɟɬɨɦ ɜɥɢɹɧɢɹ ɬɟɩɥɚ, ɨɬɜɨɞɢɦɨɝɨ ɨɬ ɫɬɟɧɨɤ ɛɚɤɚ: 
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              (3.18) 

 

Ⱦɚɥɟɟ ɪɟɲɢɦ ɩɪɚɜɭɸ ɱɚɫɬɶ ɜɵɪɚɠɟɧɢɹ (11), ɨɩɪɟɞɟɥɢɦ ɪɚɡɧɨɫɬɶ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɯɨɞɹɳɟɣ ɢ ɜɵɯɨɞɹɳɟɣ ɜɨɞɵ ɞɥɹ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ, ɡɧɚɹ 
ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɞɚɬɶ ɜɨɞɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɩɥɨɜɨɝɨ 
ɛɚɥɚɧɫɚ. Ɍɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɤɨɬɨɪɨɟ ɜɵɞɟɥɹɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨ ɬɟɩɥɭ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɡɚɬɪɚɱɟɧɨ ɧɚ ɧɚɝɪɟɜ 
ɜɨɞɵ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɯ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɨɝɞɚ:  

 

       .860 ВВВВɌ TɫQP                 (3.19) 

  

 Ɍɟɩɟɪɶ ɫɥɟɞɭɟɬ ɪɚɫɫɱɢɬɚɬɶ, ɤɚɤɚɹ ɛɭɞɟɬ ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɜɨɞɵ ɧɚ ɜɯɨɞɟ 
ɢ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ, ɩɪɢ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɪɚɜɧɨɣ 950 ɤȼɬ ɢ 
ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ 72 ɦ3/ɱɚɫ.  

 ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɪɚɠɟɧɚ ɮɨɪɦɭɥɨɣ: 
 

       .. ВВВВɆɈɇɈɆ TɫQP                   (3.20) 

 

 ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ 
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 ɂɡ ɩɪɨɜɟɞёɧɧɨɝɨ ɪɚɫɱёɬɚ ɜɢɞɧɨ, ɱɬɨ ɨɞɢɧ ɤɢɥɨɜɚɬɬ ɦɨɳɧɨɫɬɢ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɩɪɢɜɟɞёɬ ɤ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɡɚ 
ɨɞɢɧ ɱɚɫ ɧɚ 0,012 0ɋ.  
 ɗɬɨ ɭɬɜɟɪɠɞɟɧɢɟ ɞɨɤɚɡɵɜɚɟɬ ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɪɨɜɟɞёɧɧɵɯ ɪɚɫɱɟɬɨɜ. Ʉɚɤ 
ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɪɚɧɟɟ, ɨɞɢɧ ɤɢɥɨɜɚɬɬ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɡɚ ɱɚɫ 
ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɬɚɤɭɸ ɠɟ ɜɟɥɢɱɢɧɭ, ɤɚɤɭɸ ɩɪɢɜɨɞɢɬ 
ɪɚɛɨɬɚ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɫ ɦɨɳɧɨɫɬɶɸ ɨɞɢɧ ɤɢɥɨɜɚɬɬ ɤ ɩɨɧɢɠɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ 
-0,012 0ɋ. 
 ȿɫɥɢ ɜ ɪɚɛɨɬɟ ɛɭɞɟɬ ɞɜɚ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ, ɚ ɦɨɳɧɨɫɬɶ ɛɭɞɟɬ ɨɬɥɢɱɧɨɣ ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɣ, ɬɨ  
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                (3.22) 

 

ɱɬɨ ɪɨɜɧɨ ɜ ɞɜɚ ɪɚɡɚ ɦɟɧɶɲɟ ɪɚɡɧɢɰɵ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ. ɉɪɢ ɪɚɛɨɬɟ ɬɪёɯ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɫ ɧɚɝɪɭɡɤɨɣ, ɨɬɥɢɱɧɨɣ ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɣ, 
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              (3.23) 

 

ɬɨ ɟɫɬɶ ɜ ɬɪɢ ɪɚɡɚ ɦɟɧɶɲɟ ɪɚɡɧɢɰɵ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ. 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɤɨɬɨɪɨɟ ɩɟɪɟɞɚɟɬɫɹ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟ ɨɬ ɝɨɪɹɱɟɝɨ 
ɦɚɫɥɚ ɜɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɨɫɧɨɜɧɨɦɭ ɭɪɚɜɧɟɧɢɸ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɫɨɝɥɚɫɧɨ [9]: 

 

       ,ɋɊɦɨ TKFP                 (3.24) 

 

ɝɞɟ F — ɩɥɨɳɚɞɶ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟ, ɦ2. Ⱦɥɹ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɆɈ-

53-4-1 ɫɨɫɬɚɜɥɹɟɬ 53 ɦ2; 

Ʉ — ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/ɦ2 Ʉ; 
∆Ɍɫɪ — ɫɪɟɞɧɹɹ ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ, ɦɚɫɥɚ ɢ ɜɨɞɵ. 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱёɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɜɟɥɢɱɢɧɭ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɩɨɫɬɨɹɧɧɨɣ ɩɪɢ ɪɚɡɧɵɯ ɧɚɝɪɭɡɤɚɯ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫɥɟɞɭɟɬ 
ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɸɸ ɪɚɡɧɢɰɭ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɪɟɠɢɦɚ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ. 

Ⱦɥɹ ɜɫɬɪɟɱɧɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɚ ɢɦɟɧɧɨ ɬɚɤɨɣ 
ɫɩɨɫɨɛ ɨɯɥɚɠɞɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɯ, ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɚɹ 
ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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           (3.25) 

 

ɉɪɨɰɟɫɫ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɯ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ Ɋɢɫɭɧɤɟ 3.7.: 
 

 

Ɋɢɫɭɧɨɤ 3.7 - ɉɪɨɰɟɫɫ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɯ 

 

Ʉɚɤ ɜɢɞɧɨ ɦɚɫɥɨ ɢ ɜɨɞɚ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟ ɞɜɢɝɚɸɬɫɹ ɧɚɜɫɬɪɟɱɭ ɞɪɭɝ 
ɞɪɭɝɭ, ɩɪɢ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɝɨɪɹɱɟɟ ɦɚɫɥɨ ɫɧɚɱɚɥɚ ɜɫɬɪɟɱɚɟɬɫɹ ɫ 
ɩɨɞɨɝɪɟɬɨɣ ɜɨɞɨɣ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ, ɧɚ ɜɵɯɨɞɟ ɨɯɥɚɠɞɚɟɬɫɹ 
ɜɨɞɨɣ ɫ ɫɚɦɨɣ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ.  

Ɋɚɡɧɢɰɭ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɞɥɹ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɛɟɡ ɭɱɟɬɚ ɜɥɢɹɧɢɹ ɬɟɩɥɚ, ɨɬɜɟɞɟɧɧɨɝɨ ɨɬ 
ɫɬɟɧɨɤ ɛɚɤɚ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɪɚɧɟɟ ɜɵɜɟɞɟɧɧɨɦɭ ɜɵɪɚɠɟɧɢɸ: 

 

       ɋPT ɌɆ  4,11950012,0012,0               (3.26) 

 

ɂɫɩɨɥɶɡɭɟɦ ɪɚɧɟɟ ɪɚɫɫɱɢɬɚɧɧɭɸ ɪɚɡɧɢɰɭ ɬɟɦɩɟɪɚɬɭɪ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢ 
ɜɵɯɨɞɟ ɢɯ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ∆Ɍɜ=11,3 0ɋ. 

 

       11

1111

2

111122

2

22
ВɆ

ВɆВВɆɆ
ɫɪ ɌɌ

ɌTɌɌɌT
T 





  

             (3.27) 

 

ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɞɥɹ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɆɈ 53-4 ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ 

ɦɚɫɥɚ ɢ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɜɧɚ 40 0ɋ, ɩɨɥɭɱɢɦ, ɱɬɨ 
∆Ɍɫɪ=400ɋ. 



48 

 

Ɋɚɫɫɱɢɬɚɜ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɫɪɟɞɧɸɸ ɪɚɡɧɢɰɭ 
ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɢ ɜɨɞɵ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ Ʉ. Ɍɚɤ ɤɚɤ 𝑃мо = 𝐹 ∙ 𝐾 ∙ ∆𝑇 ˓,  ɬɨ  
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             (3.28) 

   

 ɉɨɥɭɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ Ʉ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɩɪɚɜɨɱɧɵɦ ɡɧɚɱɟɧɢɹɦ.  
 Ⱦɚɥɟɟ ɞɥɹ ɪɚɫɱёɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɨɬɥɢɱɧɵɯ ɨɬ 
ɧɨɦɢɧɚɥɶɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶ ɫɪɟɞɧɸɸ ɪɚɡɧɢɰɭ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɢ 
ɜɨɞɵ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɧɚɩɪɹɦɭɸ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɟɤɭɳɟɣ ɦɨɳɧɨɫɬɢ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ: 
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        (3.29) 

 

 ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɨ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɦɨɠɧɨ 
ɧɚɣɬɢ ɡɧɚɱɟɧɢɟ ɪɚɡɧɢɰɵ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɩɨ ɢɡɜɟɫɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ, 
ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɢ ɢɡɜɟɫɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. Ɍɚɤ ɤɚɤ ɪɚɧɟɟ ɦɵ ɩɪɢɧɹɥɢ, 

ɱɬɨ 
2

22 11 ВВɆɆ
ɫɪ

ɌɌɌɌ
T


 , ɬɨɝɞɚ  

 

       ɆɫɪВВɆ ɌɌɌɌɌ  5,05,011 .        (3.30) 

 

 ɂɡɨɛɪɚɡɢɦ ɧɚ Ɋɢɫɭɧɤɟ 3.8 ɤɚɤ ɛɭɞɭɬ ɢɡɦɟɧɹɬɶɫɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɬɢɬɟɥɶ, ɭɫɥɨɜɧɨ ɩɪɢɧɹɬɨɣ 15 0ɋ, ɢ ɧɨɦɢɧɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɱɟɪɟɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ, ɪɚɜɧɨɦ 72 ɦ3/ɱɚɫ, ɧɟ ɭɱɢɬɵɜɚɹ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɦɚɫɥɚ ɜ ɛɚɤɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 



49 

 

 

Ɋɢɫɭɧɨɤ 3.8 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɝɪɭɡɤɢ 

 ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ (ɜ ɪɚɛɨɬɟ 2 ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ) Ɍɜ1=15  0ɋ ɢ ɧɨɦɢɧɚɥɶɧɨɦ 
ɪɚɫɯɨɞɟ ɜɨɞɵ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ 72 ɦ3/ɱɚɫ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ 
ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɭɞɟɬ ɢɡɦɟɧɹɬɶɫɹ ɨɬ 19 0ɋ ɩɪɢ ɯɨɥɨɫɬɨɦ ɯɨɞɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨ 39 0ɋ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨɦ 
ɟɞɢɧɢɰɟ.  
 Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɪɚɛɨɬɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ 
ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɪɚɜɧɚ 
5-10 0ɋ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɪɚɜɧɨɣ 10 0ɋ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɡɚɝɪɭɡɤɢ, ɛɥɢɡɤɢɦ ɤ ɧɭɥɸ, ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɫɧɢɡɢɬɫɹ ɧɢɠɟ 15 
0ɋ, ɱɬɨ ɩɪɢɜɟɞёɬ ɤ ɨɬɤɥɸɱɟɧɢɸ ɪɚɛɨɱɢɯ ɧɚɫɨɫɨɜ ɢ ɜɤɥɸɱɟɧɢɸ ɩɭɫɤɨɜɨɝɨ ɧɚɫɨɫɚ. 
Ɍɚɤɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɦɚɫɥɨɧɚɫɨɫɨɦ ɤɪɚɣɧɟ ɧɟɠɟɥɚɬɟɥɟɧ, ɬɚɤ 
ɤɚɤ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɩɪɢ ɬɚɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɦɚɫɥɚ ɪɚɛɨɬɚɸɬ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɬɨɤɨɜɨɣ ɧɚɝɪɭɡɤɨɣ, ɢ ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɚɱɢɧɚɸɬ ɛɵɫɬɪɨ 
ɜɵɯɨɞɢɬɶ ɢɡ ɫɬɪɨɹ, ɬɟɦ ɫɚɦɵɦ ɫɧɢɠɚɹ ɧɚɞёɠɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɋɒȽɗɋ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɈɊɐ-533000/500-ɍ1  

ɩɨɤɚɡɚɥ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɞɨɥɠɧɚ ɛɵɬɶ ɜ 
ɩɪɟɞɟɥɚɯ ɨɬ 35 ɞɨ 45 0ɋ. Ɍɚɤɨɣ ɬɟɩɥɨɜɨɣ ɪɟɠɢɦ ɞɨɫɬɢɝɚɟɬɫɹ ɪɭɱɧɵɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚ ɫɱёɬ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ.  
 Ɋɚɫɱёɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɭɞɟɦ ɩɪɨɜɨɞɢɬɶ, ɩɪɢɧɹɜ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɭɞɭɬ 
ɩɨɫɬɨɹɧɧɵɦɢ. 
 Ɋɚɧɟɟ ɦɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɮɨɪɦɭɥɭ (3.30) ɞɥɹ ɪɚɫɱёɬɚ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɨ ɢɡɜɟɫɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ Ɍɜ1, ɩɨ ɪɚɡɧɢɰɟ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɢ ɜɨɞɵ ɧɚ 
ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ∆Ɍɦ ɢ ∆Ɍɜ, ɩɨ ɫɪɟɞɧɟɣ ɪɚɡɧɢɰɟ ɬɟɦɩɟɪɚɬɭɪ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟ ∆Ɍɫɪ. Ɍɟɩɟɪɶ ɪɟɲɢɦ ɨɛɪɚɬɧɭɸ ɡɚɞɚɱɭ, ɩɨ ɡɚɞɚɧɧɨɦɭ ɡɧɚɱɟɧɢɸ 
ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ Ɍɦ1, ɭɫɥɨɜɧɨ ɩɪɢɧɹɬɨɦɭ ɪɚɜɧɵɦ 400ɋ, ɩɨ 
ɪɚɫɫɱɢɬɚɧɧɨɣ ɪɚɡɧɢɰɟ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ 
∆Ɍɦ, ɩɨ ɪɚɫɫɱɢɬɚɧɧɨɣ ɫɪɟɞɧɟɣ ɪɚɡɧɢɰɟ ɬɟɦɩɟɪɚɬɭɪ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟ ∆Ɍɫɪ, ɩɨ 
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ɢɡɜɟɫɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ Ɍɜ1, 

ɭɫɥɨɜɧɨ ɩɪɢɧɹɬɨɣ ɤɚɤ ɢ ɜ ɩɪɟɞɵɞɭɳɟɦ ɫɥɭɱɚɟ 15 0ɋ, ɛɭɞɟɦ ɧɚɯɨɞɢɬɶ ɡɧɚɱɟɧɢɟ 
ɪɚɡɧɢɰɵ ɬɟɦɩɟɪɚɬɭɪ ɢ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ∆Ɍɜ: 

 

       ɆɫɪВɆВ ɌɌɌɌɌ  222 11 .              (3.31) 

 

 Ⱦɚɥɟɟ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (3.23) ɜɵɪɚɡɢɦ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ Qɜ ɱɟɪɟɡ ɦɨɳɧɨɫɬɶ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ Ɋɦɨ ɢ ɪɚɡɧɢɰɭ ɬɟɦɩɟɪɚɬɭɪ 
ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ∆Ɍɜ: 
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             (3.32) 

 

 Ɉɬɪɚɠɚɟɦ ɧɚ ɝɪɚɮɢɤɟ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɧɚ Ɋɢɫɭɧɤɟ 3.9: 

 

Ɋɢɫɭɧɨɤ 3.9 - Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɨɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼɚɪɢɚɧɬ ɪɚɫɱɟɬɚ I  

 

 ɇɚ ɝɪɚɮɢɤɟ ɜɢɞɧɨ, ɱɬɨ ɞɥɹ ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɨɝɨ ɞɢɚɩɚɡɨɧɚ ɨɠɢɞɚɟɦɵɯ 
ɬɟɦɩɟɪɚɬɭɪ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɪɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɡɧɢɰɵ 
ɬɟɦɩɟɪɚɬɭɪ ɜɯɨɞɹɳɟɣ ɢ ɜɵɯɨɞɹɳɟɣ ɜɨɞɵ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɧɟ ɦɨɝɭɬ ɛɵɬɶ 
ɪɟɚɥɶɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɩɥɨɬɟɯɧɢɤɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɧɟ ɦɨɠɟɬ 
ɛɵɬɶ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɟ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ. Ɋɚɫɯɨɞɵ ɜɨɞɵ ɱɟɪɟɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɢɦɟɸɬ ɧɟɪɟɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ. 
 ɂɡ ɩɨɥɭɱɟɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɨɩɪɟɞɟɥёɧɧɵɯ ɡɧɚɱɟɧɢɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ Ɍɜ1, ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ Ɍɧɜ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ʉɡ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɧɚ 
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ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ Ɍɦ1 ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɲɟ ɢɥɢ ɧɢɠɟ ɨɩɪɟɞɟɥёɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ.  
 Ⱦɥɹ ɪɚɫɱёɬɚ ɜɟɥɢɱɢɧɵ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɪɚɫɱɢɬɚɟɦ 
ɡɧɚɱɟɧɢɟ ɪɚɡɧɢɰɵ ɬɟɦɩɟɪɚɬɭɪ ɜɯɨɞɹɳɟɣ ɢ ɜɵɯɨɞɹɳɟɣ ɜɨɞɵ ɞɥɹ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɩɨ ɮɨɪɦɭɥɟ: 
 

       ɆɋɊВɆВ ɌɌɌɌɌ  222 11 .                (3.33) 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɚ ɜɨɞɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɜɯɨɞɹɳɟɣ 
ɢ ɜɵɯɨɞɹɳɟɣ ɜɨɞɵ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ∆Ɍɜ ɪɚɜɧɨɣ ɪɚɡɧɢɰɟ ɬɟɦɩɟɪɚɬɭɪ ɜɨɞɵ ɧɚ 
ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ Ɍɜ1 ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ 
Ɍɦ1 (Ɍɦ1-Ɍɜ1). Ɉɩɪɟɞɟɥɹɟɦ ɪɟɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 

       ɆɋɊВɆВɆ ɌɌɌɌɌɌ  222 1111 .                (3.34) 

 

 ɉɨɥɭɱɢɦ: 

 

       ɆɋɊВɆ ɌɌɌɌ  211 .                (3.35) 

 

 ɗɬɨ ɡɧɚɱɟɧɢɟ ɛɭɞɟɬ ɦɚɤɫɢɦɚɥɶɧɵɦ ɞɥɹ ɜɨɡɦɨɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ, 
ɜɯɨɞɹɳɟɣ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ, ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ, 
ɧɚɡɨɜёɦ ɟɝɨ Ɍɦ1,ɦɚɤɫ. 

 Ⱦɚɥɟɟ, ɟɫɥɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɚ ɜɟɥɢɱɢɧɚ ɪɚɫɱёɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɦɟɧɶɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɠɟɥɚɟɦɨɣ, Ɍɦ1.ɪɚɫ<Ɍɦ1.ɠɟɥ, ɬɨ ɞɚɥɟɟ ɩɪɢ ɪɚɫɱёɬɚɯ ɩɪɢɧɢɦɚɟɦ 
ɪɚɫɱёɬɧɭɸ ɜɟɥɢɱɢɧɭ. Ʉɚɤ ɬɨɥɶɤɨ ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɛɭɞɟɬ ɜɵɲɟ ɠɟɥɚɟɦɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢɧɢɦɚɟɦ ɠɟɥɚɟɦɭɸ ɬɟɦɩɟɪɚɬɭɪɭ. Ʉɨɝɞɚ ɠɟɥɚɟɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɦɚɫɥɚ ɞɨɫɬɢɝɚɟɬ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɞɥɹ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ, ɬɨ ɞɚɥɟɟ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɧɚɝɪɭɡɤɢ ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢɧɢɦɚɟɬɫɹ ɷɬɚ ɬɟɦɩɟɪɚɬɭɪɚ.  
 Ⱦɥɹ ɨɩɪɟɞɟɥёɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜɟɥɢɱɢɧɵ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɨɛɪɚɡɭɸɬ ɤɨɪɢɞɨɪ, ɜ ɝɪɚɧɢɰɚɯ 
ɤɨɬɨɪɨɝɨ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɂɡɨɛɪɚɡɢɦ ɷɬɭ ɡɚɜɢɫɢɦɨɫɬɶ ɧɚ 
Ɋɢɫɭɧɤɟ 3.10. 
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Ɋɢɫɭɧɨɤ 3.10 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɝɪɭɡɤɢ 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɞɥɹ ɠɟɥɚɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ Ɍɦ1.ɠɟɥ ɪɚɜɧɨɣ 40 0ɋ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ Ɍɜ1 ɪɚɜɧɨɣ 25 0ɋ, ɩɪɢɜɨɞɢɦ ɧɚ Ɋɢɫɭɧɤɟ 3.11.  

 

Ɋɢɫɭɧɨɤ 3.11 – Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɨɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼɚɪɢɚɧɬ ɪɚɫɱɟɬɚ II 

 

 ɇɚ ɝɪɚɮɢɤɟ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɪɚɫɫɱɢɬɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɜɨɞɚ ɭɫɩɟɜɚɟɬ ɧɚɝɪɟɬɶɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ, ɢ ɬɚɤɨɣ ɪɟɠɢɦ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɨɤɨɥɨ ɩɨɥɨɜɢɧɵ ɞɢɚɩɚɡɨɧɚ 
ɧɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  
 Ⱦɥɹ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɢ ɬɟɦɩɟɪɚɬɭɪ ɜɨɞɵ ɧɚ ɜɯɨɞɟ 
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ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɛɭɞɟɬ 
ɩɪɢɧɢɦɚɬɶ ɫɜɨɢ ɡɧɚɱɟɧɢɹ.  
 Ⱦɚɥɟɟ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɫɱёɬ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɨɩɪɟɞɟɥɢɬɶ ɨɬɤɪɵɬɢɟ 
ɞɢɫɤɨɜɵɯ ɡɚɬɜɨɪɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɞɥɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ. 
  ɇɚ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɯ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɒȽɗɋ ɜɨɞɚ 
ɩɨɞɚёɬɫɹ ɤ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɦ ɢ ɨɬɜɨɞɢɬɫɹ ɨɬ ɧɢɯ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɱɟɪɟɡ ɞɢɫɤɨɜɵɟ 
ɡɚɬɜɨɪɵ «Ⱥɪɦɚɬɷɤ». ɂɯ ɜɢɞ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ Ɋɢɫɭɧɤɟ 3.12. Ⱦɢɫɤɨɜɵɟ ɡɚɬɜɨɪɵ 
ɩɨɡɜɨɥɹɸɬ ɭɫɬɚɧɨɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɛɥɚɝɨɞɚɪɹ ɜɨɡɦɨɠɧɨɫɬɢ 
ɢɡɦɟɧɹɬɶ ɭɝɨɥ ɨɬɤɪɵɬɢɹ ɞɢɫɤɚ ɡɚɬɜɨɪɚ ɨ 0 ɞɨ 90 ɝɪɚɞɭɫɨɜ. Ɋɚɫɯɨɞ ɜɨɞɵ 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɡɚɬɜɨɪɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ. Ɂɚɬɜɨɪ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ, ɨɬɤɪɵɜɚɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɩɨɫɥɟ 
ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɢ ɭɫɥɨɜɢɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɫɥɚ, ɢɥɢ ɩɨɫɥɟ ɩɪɨɝɪɟɜɚ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɞɨ ɩɨɥɨɠɢɬɟɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ. 
 

 
Ɋɢɫɭɧɨɤ 3.12– Ⱦɢɫɤɨɜɵɣ ɡɚɬɜɨɪ «Ⱥɪɦɚɬɷɤ» 

 

 ɍɝɨɥ ɨɬɤɪɵɬɢɹ ɡɚɬɜɨɪɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ  ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɢɫɤɨɜɵɯ ɡɚɬɜɨɪɨɜ.  
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɤɪɵɬɢɹ ɡɚɬɜɨɪɚ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɢɬɶ ɪɚɫɯɨɞɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɬɜɨɪɨɜ «Ⱥɪɦɚɬɷɤ», ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɦɚɝɢɫɬɪɚɥɢ Ɍȼɋ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ. Ɋɚɫɯɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
Ɋɢɫɭɧɤɟ 3.13.   
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Ɋɢɫɭɧɨɤ 3.13 - Ɋɚɫɯɨɞɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɢɫɤɨɜɵɯ ɡɚɬɜɨɪɨɜ 

 

 ɂɡ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɫɤɨɜɵɯ ɡɚɬɜɨɪɨɜ ɜɢɞɧɨ, ɱɬɨ ɪɚɫɯɨɞ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɧɚɱɚɥɟ ɨɬɤɪɵɬɢɹ ɡɚɬɜɨɪɚ ɩɥɚɜɧɨ, ɧɨ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɩɨɜɨɪɨɬɟ 
ɞɢɫɤɚ ɧɚɱɢɧɚɟɬɫɹ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ. 
 Ɂɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ ɨɬ ɭɝɥɚ ɨɬɤɪɵɬɢɹ ɧɟ ɩɪɹɦɨɥɢɧɟɣɧɚɹ, ɢ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟё ɜ ɪɚɫɱёɬɚɯ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɭɝɥɚ ɨɬɤɪɵɬɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ ɬɪɟɛɭɟɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɜ ɬɚɛɥɢɰɭ. ȼ 
ɬɚɛɥɢɰɭ ɜɧɟɫёɦ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɚ ɩɪɢ ɪɚɡɧɨɦ ɨɬɤɪɵɬɢɢ ɡɚɬɜɨɪɚ, ɩɪɢɧɢɦɚɹ, ɱɬɨ 
ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɡɚɬɜɨɪ ɛɭɞɟɬ ɪɚɜɟɧ ɧɨɦɢɧɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ 
ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 72 ɦ3/ɱɚɫ. Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɨɬɤɪɵɬɢɟ ɡɚɬɜɨɪɨɜ ɛɭɞɟɬ 
ɢɦɟɬɶ ɞɟɜɹɬɶ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɩɨɥɨɠɟɧɢɣ. ȼ Ɍɚɛɥɢɰɟ 3.4 ɭɤɚɡɚɧɵ ɪɚɫɯɨɞɵ ɜɨɞɵ 
ɞɥɹ ɤɚɠɞɨɝɨ ɨɬɤɪɵɬɢɹ.  
 

Ɍɚɛɥɢɰɚ 3.4 – Ɉɬɤɪɵɬɢɹ ɞɢɫɤɚ ɡɚɬɜɨɪɚ 
ɇɨɦɟɪ 

ɩɨɥɨɠɟɧɢɹ 

ɨɬɤɪɵɬɢɹ 
ɞɢɫɤɚ, 
№ɩɞ 

1 2 3 4 5 6 7 8 9 10 

ɍɝɨɥ 
ɨɬɤɪɵɬɢɹ 

ɞɢɫɤɚ 
ɡɚɬɜɨɪɚ 
(ɝɪɚɞ) 

40 50 60 65 70 75 80 83 86 90 

Ⱦɢɚɩɚɡɨɧ 
ɪɚɫɯɨɞɚ 

ɜɨɞɵ 
(ɦ3/ɱɚɫ) 

0÷7 7÷14 14÷21 21÷28 28÷35 35÷42 42÷49 49÷56 56÷63 63÷72 

 

 ɉɪɨɰɟɫɫ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɛɭɞɟɬ ɫɜɨɞɢɬɶɫɹ ɤ 
ɨɩɪɟɞɟɥɟɧɢɸ ɭɝɥɚ ɨɬɤɪɵɬɢɹ ɞɢɫɤɨɜɵɯ ɡɚɬɜɨɪɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ 
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ɩɨ ɢɡɜɟɫɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ, 
ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨ ɬɨɤɭ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɨ ɜɜɨɞɢɦɨɝɨ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ ɤɨɥɢɱɟɫɬɜɭ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ, 
ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  
 ɍɩɪɚɜɥɟɧɢɟ ɡɚɬɜɨɪɨɦ ɧɚ ɜɵɯɨɞɟ Ɍȼɋ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɪɟɚɥɢɡɭɟɬɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɞɢɫɤɨɜɵɟ ɡɚɬɜɨɪɵ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɉɋ-102. ɂɯ ɜɢɞ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ Ɋɢɫɭɧɤɟ 3.14. ɋɭɳɟɫɬɜɟɧɧɵɦ ɨɬɥɢɱɢɟɦ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɨɪɵɯ 

ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɢ ɚɞɚɩɬɢɪɨɜɚɧɵ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞ ɡɚɬɜɨɪɵ ɢ ɢɦɟɸɬ ɜɫɬɪɨɟɧɧɵɣ 
ɩɨɡɢɰɢɨɧɟɪ, ɤɨɬɨɪɵɣ ɢɡɦɟɧɹɟɬ (ɩɨɡɢɰɢɨɧɢɪɭɟɬ) ɩɨɥɨɠɟɧɢɹ ɞɢɫɤɚ ɡɚɬɜɨɪɚ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɸɳɟɝɨ ɬɨɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɤɨɧɬɪɨɥɥɟɪɚ. Ɍɨɤɨɜɵɣ ɫɢɝɧɚɥ ɧɚ 
ɜɯɨɞɟ ɜ ɩɨɡɢɰɢɨɧɟɪ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɨɬ 4 ɞɨ 20 ɦȺ. Ɋɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɨ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɩɪɢ 
ɩɪɢɦɟɧɟɧɢɢ ɰɢɮɪɨ-ɚɧɚɥɨɝɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɭɞɟɬ 
ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɰɢɮɪɨɜɨɣ ɤɨɞ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɟɨɛɯɨɞɢɦɨɣ ɜɟɥɢɱɢɧɟ 
ɨɬɤɪɵɬɢɹ ɡɚɬɜɨɪɚ, ɜ ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɬɤɪɵɬɢɸ ɡɚɬɜɨɪɚ. 
ɉɨɡɢɰɢɨɧɟɪ ɧɟɩɪɟɪɵɜɧɨ ɪɟɝɢɫɬɪɢɪɭɟɬ ɡɚɞɚɸɳɟɣ ɫɢɝɧɚɥ ɢ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɞɢɫɤɚ ɡɚɬɜɨɪɚ ɩɟɪɟɜɨɞɢɬ ɞɢɫɤ ɜ ɧɟɨɛɯɨɞɢɦɨɟ 
ɩɨɥɨɠɟɧɢɟ. 
 

 
Ɋɢɫɭɧɨɤ 3.14- ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɉɋ-102 

 

 Ɋɚɫɱёɬ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɚɥɝɨɪɢɬɦɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɜ ɉɪɢɥɨɠɟɧɢɢ 
ȼ.1-ȼ.3: 

 1. ɇɚɱɚɥɨ. Ⱥɥɝɨɪɢɬɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɡɚɩɭɫɤɚɟɬɫɹ ɜɪɭɱɧɭɸ ɩɟɪɫɨɧɚɥɨɦ ɩɨɫɥɟ ɜɜɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɪɚɛɨɬɭ.  ɇɚ 
ɦɨɦɟɧɬ ɩɭɫɤɚ ɚɥɝɨɪɢɬɦɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɲɟ 
150ɋ, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɚɛɨɱɢɟ ɧɚɫɨɫɵ ɜɤɥɸɱɢɥɢɫɶ, ɚ ɩɭɫɤɨɜɨɣ ɧɚɫɨɫ ɨɬɤɥɸɱɢɥɫɹ, 
ɡɚɬɜɨɪɵ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ 
ɨɬɤɪɵɥɢɫɶ. ɉɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɱɟɪɟɡ ɦɚɫɥɨɭɥɨɜɢɬɟɥɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɜɵɯɨɞɟ 
ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɭɞɚɥɢɬɶ 
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ɜɨɡɞɭɯ ɢɡ ɜɧɭɬɪɟɧɧɢɯ ɩɨɥɨɫɬɟɣ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ, ɩɨ ɤɨɬɨɪɵɦ ɰɢɪɤɭɥɢɪɭɟɬ 
ɜɨɞɚ. 
 2. Ɋɭɱɧɨɣ ɜɜɨɞ. ɉɟɪɫɨɧɚɥ «ɜɪɭɱɧɭɸ» ɜɜɨɞɢɬ ɧɨɪɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 
ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ (Ɍɜɫɦ. ɠɟɥ), ɢ ɤɨɥɢɱɟɫɬɜɨ ɜɜɟɞёɧɧɵɯ ɜ ɪɚɛɨɬɭ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ (Nɦɨ). 

 3. Ɂɚɩɭɫɤ ɫɱёɬɱɢɤɚ ɰɢɤɥɚ. ɐɢɤɥ ɡɚɩɭɫɤɚ ɰɢɤɥɚ ɚɥɝɨɪɢɬɦɚ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤ, 
ɱɬɨɛɵ ɡɚ ɷɬɨ ɜɪɟɦɹ ɜɫё ɦɚɫɥɨ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɵɥɨ ɩɟɪɟɤɚɱɟɧɨ ɧɚɫɨɫɚɦɢ ɱɟɪɟɡ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ. Ɍɚɤ ɤɚɤ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 43,8 ɬɨɧɧ ɦɚɫɥɚ, ɚ ɭɞɟɥɶɧɵɣ ɜɟɫ 
ɦɚɫɥɚ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ 40 0ɋ ɪɚɜɟɧ 868,2 ɤɝ/ɦ3 ɨɛɴёɦ ɦɚɫɥɚ ɫɨɫɬɚɜɢɬ 50,4 
ɦ3. ɉɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɜɭɯ ɦɚɫɥɨɧɚɫɨɫɨɜ 200 ɦ3/ɱɚɫ ɜɫё ɦɚɫɥɨ, ɤɨɬɨɪɨɟ 
ɧɚɯɨɞɢɬɫɹ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɛɭɞɟɬ ɩɟɪɟɤɚɱɟɧɨ ɱɟɪɟɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɡɚ 0,28 
ɱɚɫɚ. ɐɢɤɥ ɫɱёɬɱɢɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 15 ɦɢɧɭɬ. 
 4. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɜɨɞ. ɋɍɆɌɈ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɡ Ⱥɋɍ Ɍɉ ɡɚɩɪɚɲɢɜɚɟɬ 
ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (Iɜɧ), 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (Ɍɧɜ), ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ (Ɍɜɫɦ) ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ (Ɍɜ1). 

5. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 
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             (3.36) 

 

6. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜɟɥɢɱɢɧɚ ɩɨɬɟɪɶ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚ ɰɢɤɥ (15 ɦɢɧɭɬ) ɩɨ ɮɨɪɦɭɥɟ: 
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              (3.37) 

 

7. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɜɨɞ. ɋɍɆɌɈ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɜɨɞɢɬ ɢ ɫɨɯɪɚɧɹɟɬ 
ɜɟɥɢɱɢɧɭ ɩɨɬɟɪɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚ ɰɢɤɥ ΔɊɬ (ɤȼɬ). 

8. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɨɬɜɟɞёɧɧɨɟ ɡɚ 
ɰɢɤɥ ɫɬɟɧɤɚɦɢ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  ɩɨ ɮɨɪɦɭɥɟ 

 

       53,0)(  ɇВВɋɆɛ ɌɌP .               (3.38) 

 

9. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɜɨɞ. ɋɍɆɌɈ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɜɨɞɢɬ ɢ ɫɨɯɪɚɧɹɟɬ 
ɜɟɥɢɱɢɧɭ ɬɟɩɥɚ, ɨɬɜɟɞёɧɧɨɝɨ ɡɚ ɰɢɤɥ ɫɬɟɧɤɚɦɢ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɋɛ (ɤȼɬ). 

10. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɠɞɭ 
ɜɟɪɯɧɢɦɢ ɢ ɧɢɠɧɢɦɢ ɫɥɨɹɦɢ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɨ ɮɨɪɦɭɥɟ: 

 

       )(012,0 ,ɛɌɆ PPɌ  .                (3.39) 
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11. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɜɨɞ. ɋɍɆɌɈ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɜɨɞɢɬ ɢ ɫɨɯɪɚɧɹɟɬ 
ɜɟɥɢɱɢɧɭ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɠɞɭ ɜɟɪɯɧɢɦɢ ɢ ɧɢɠɧɢɦɢ ɫɥɨɹɦɢ ɦɚɫɥɚ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ∆Ɍɦ (ɝɪɚɞ).  

12. ɋɪɚɜɧɟɧɢɟ. ɋɍɆɌɈ ɫɪɚɜɧɢɜɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (Ɍɜɫɦ) ɫ ɪɚɫɱёɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɜ ɩɪɟɞɵɞɭɳɟɦ ɰɢɤɥɟ ɪɚɫɱёɬɚ (ɞɨɩɭɫɬɢɦɨɟ ɨɬɤɥɨɧɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɥɨɜɧɨ ɪɚɜɧɵɦ 5 0ɋ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɟɬ 
ɛɵɬɶ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɨ): 

 

       55 ..1..1  ɪɚɫчɆВɋɆɪɚɫчɆ ɌɌɌ .                 

 

13. ȿɫɥɢ ɭɬɜɟɪɠɞɟɧɢɟ ɜɟɪɧɨ, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɦɨɳɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɚɹ 
ɞɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɪɚɜɧɚ ɧɭɥɸ. 

ȿɫɥɢ ɧɟɬ, ɬɨ ɋɍɆɌɈ ɪɚɫɫɱɢɬɵɜɚɟɬ ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ. 

Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚ ɰɢɤɥ (15 
ɦɢɧɭɬ) ɩɨ ɮɨɪɦɭɥɟ: 

 

       8,20)( .1  ɪɚɫчɆВɋɆкɨɪ ɌɌP .                (3.40) 

 

14. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɜɨɞ. ɋɍɆɌɈ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɜɨɞɢɬ ɢ ɫɨɯɪɚɧɹɟɬ 
ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜɟɪɯɧɢɯ ɫɥɨёɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚ ɰɢɤɥ,  Ɋɤɨɪ (ɤȼɬ). 

15. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɞɨɥɠɧɵ 
ɨɬɜɟɫɬɢ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɡɚ ɰɢɤɥ ɩɨ ɮɨɪɦɭɥɟ: 

 

       ɄɈɊɛɌɆɈ PPPP  .                (3.41) 

 

16. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɞɨɥɠɟɧ 

ɨɬɜɟɫɬɢ ɨɞɢɧ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɡɚ ɰɢɤɥ (15 ɦɢɧɭɬ), ɩɨ ɮɨɪɦɭɥɟ: 
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17. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɜɨɞ. ɋɍɆɌɈ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɜɨɞɢɬ ɢ ɫɨɯɪɚɧɹɟɬ 
ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɞɨɥɠɧɵ ɨɬɜɟɫɬɢ ɨɞɢɧ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɡɚ ɰɢɤɥ, Ɋɦɨ

1 (ɤȼɬ). 
18. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɪɟɞɧɹɹ ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ 

ɦɚɫɥɚ ɢ ɜɨɞɵ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɟɤɭɳɟɣ ɦɨɳɧɨɫɬɢ ɨɞɧɨɝɨ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ: 
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19. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɜɨɞ. ɋɍɆɌɈ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɜɨɞɢɬ ɢ ɫɨɯɪɚɧɹɟɬ 
ɫɪɟɞɧɹɹ ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɢ ɜɨɞɵ ɞɥɹ ɨɞɧɨɝɨ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ, ∆Ɍɫɪ 

(ɝɪɚɞ). 

20. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɡɚ ɰɢɤɥ (15 ɦɢɧɭɬ) ɩɨ ɮɨɪɦɭɥɟ: 

 

       ɆɫɪВɆАɄɋɆ ɌɌɌɌ  21.1 .                (3.44) 

 

21. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɡɚ ɰɢɤɥ (15 ɦɢɧɭɬ): 
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               (3.45) 

 

22. ɋɪɚɜɧɟɧɢɟ. ɋɍɆɌɈ ɫɪɚɜɧɢɜɚɟɬ ɪɚɫɫɱɢɬɚɧɧɭɸ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ (Ɍɦ1.ɦɚɤɫ) ɫ ɠɟɥɚɟɦɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɦɚɫɥɚ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ: 

 

       ɀȿɅɆɆАɄɋɆ ɌɌ .1.1  .                 

 

23. ȿɫɥɢ ɜɵɪɚɠɟɧɢɟ ɜɟɪɧɨ, ɬɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ 
ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɪɚɜɧɚ ɪɚɫɱɟɬɧɨɦɭ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ: 

 

       ɆАɄɋɆɆ ɌɌ .11  .                

 

Ɋɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

       
11 ВɆВ ɌɌɌ  .                (3.46)   

 

24. ȿɫɥɢ ɧɟɬ, ɬɨ ɋɍɆɌɈ ɫɪɚɜɧɢɜɚɟɬ ɠɟɥɚɟɦɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɦɚɫɥɚ ɫ 
ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ  

 

       ...1..1 ɆɂɇɆɀȿɅɆ ɌɌ  .                 

 

25. ȿɫɥɢ ɜɵɪɚɠɟɧɢɟ ɜɟɪɧɨ, ɬɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ 
ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɚ ɠɟɥɚɟɦɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ Ɍɦ1. ɠɟɥ : 



59 

 

 

       ..1.1 ɀȿɅɆɆ ɌɌ  .                

 

Ɋɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

26. ȿɫɥɢ ɧɟɬ, ɬɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ 
ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɪɚɜɧɚ ɡɧɚɱɟɧɢɸ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ: 

 

       ..1.1 ɆɂɇɆɆ ɌɌ  .                 

 

Ɋɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɠɞɭ ɜɯɨɞɹɳɟɣ ɢ ɜɵɯɨɞɹɳɟɣ ɜɨɞɨɣ ɞɥɹ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

       
ɆɈ

Ɇ
В

N

Ɍ
Ɍ


.

. 
               (3.47) 

 

27. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɨɞɢɧ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɧɚ ɰɢɤɥ ɩɨ ɮɨɪɦɭɥɟ: 

 

       
В

ɆɈ
В Ɍ

P
Q





1

1 86,0
. 

               (3.48) 

 

28. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɜɨɞ. ɋɍɆɌɈ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɜɨɞɢɬ ɢ ɫɨɯɪɚɧɹɟɬ 
ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɨɞɢɧ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɧɚ ɰɢɤɥ,  Qɜ

1 (ɦ3/ɱɚɫ). 

29. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɨɦɟɪ ɩɨɥɨɠɟɧɢɹ ɞɢɫɤɚ 
ɡɚɬɜɨɪɚ, ɩɪɢ ɷɬɨɦ ɛɟɪёɬɫɹ ɰɟɥɚɹ ɱɚɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ: 

 

       
7

1

В
ɉȾ

Q№  . 
               (3.49) 

 

30. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɜɨɞ. ɋɍɆɌɈ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɜɨɞɢɬ ɢ ɫɨɯɪɚɧɹɟɬ 
ɧɨɦɟɪ ɩɨɥɨɠɟɧɢɹ ɞɢɫɤɚ ɡɚɬɜɨɪɚ,  №ɩɞ. 

31. Ɋɚɫɱёɬ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɝɨɥ ɩɨɥɨɠɟɧɢɹ ɞɢɫɤɚ ɡɚɬɜɨɪɚ 
ɜ ɦɚɫɫɢɜɟ ɩɨ ɢɡɜɟɫɬɧɨɦɭ ɧɨɦɟɪɭ ɩɨɥɨɠɟɧɢɹ ɡɚɬɜɨɪɚ ɍɝɥɵ ɨɬɤɪɵɬɢɹ ɭɤɚɡɚɧɵ ɜ 
Ɍɚɛɥɢɰɟ 3.5. 
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Ɍɚɛɥɢɰɚ 3.5 – ɉɨɥɨɠɟɧɢɹ ɞɢɫɤɚ ɡɚɬɜɨɪɚ 
ɇɨɦɟɪ 

ɩɨɥɨɠɟɧɢɹ 

ɨɬɤɪɵɬɢɹ 
ɞɢɫɤɚ, №ɩɞ 

1 2 3 4 5 6 7 8 9 10 

ɍɝɨɥ 
ɨɬɤɪɵɬɢɹ 

ɞɢɫɤɚ 
ɡɚɬɜɨɪɚ 
(ɝɪɚɞ) 

40 50 60 65 70 75 80 83 86 90 

 

32. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɜɨɞ. ɋɍɆɌɈ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɜɨɞɢɬ ɢ ɫɨɯɪɚɧɹɟɬ 
ɭɝɨɥ ɩɨɥɨɠɟɧɢɹ ɞɢɫɤɚ ɡɚɬɜɨɪɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɞɚɱɢ ɜ ɰɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɬɨɤɚ, ɭɩɪɚɜɥɹɸɳɟɝɨ ɨɬɤɪɵɬɢɟɦ 
ɡɚɬɜɨɪɚ. 

33. Ɋɚɫɱёɬ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ ɫɥɟɞɭɸɳɟɝɨ ɩɭɫɤɚ ɫɱёɬɱɢɤɚ. 
 

3.3 Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ ɩɪɢ ɩɟɪɟɝɪɟɜɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 

 ȼ ɫɥɭɱɚɟ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨёɜ ɦɚɫɥɚ ɜ ɛɚɤɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨ 100 0ɋ ɢɥɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨ 1150ɋ 
ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɭɞɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɟɝɨ ɚɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ. 
 ɉɨɫɥɟ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɡ-ɡɚ ɩɟɪɟɝɪɟɜɚ ɨɛɦɨɬɨɤ 
ɫɨɝɥɚɫɧɨ ɇɌȾ ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɦɟɪɵ ɢ ɢɫɩɵɬɚɧɢɹ ɞɥɹ 
ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɝɨɬɨɜɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɤ ɪɚɛɨɬɟ ɜ ɫɟɬɢ, ɧɚ ɜɵɩɨɥɧɟɧɢɟ 
ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɡɚɬɪɚɬɢɬɶ ɤɚɤ ɦɢɧɢɦɭɦ ɞɜɨɟ ɫɭɬɨɤ. ȿɫɥɢ ɡɚɦɟɪɵ ɢ 
ɢɫɩɵɬɚɧɢɹ ɩɨɤɚɠɭɬ, ɱɬɨ ɬɪɟɛɭɟɬɫɹ ɪɟɦɨɧɬ ɩɨɜɪɟɠɞёɧɧɨɣ ɮɚɡɵ ɚɜɚɪɢɣɧɨ 
ɨɬɤɥɸɱɢɜɲɟɝɨɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɬɨ ɞɥɹ ɡɚɦɟɧɵ ɩɨɜɪɟɠɞёɧɧɨɣ ɮɚɡɵ ɧɚ 
ɪɟɡɟɪɜɧɭɸ, ɩɨɬɪɟɛɭɟɬɫɹ ɡɚɬɪɚɬɢɬɶ ɟɳё ɲɟɫɬɶ ɞɧɟɣ. 

Ⱥɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɜɥɟɱёɬ ɡɚ ɫɨɛɨɣ ɮɢɤɫɚɰɢɸ 
ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɭɤɪɭɩɧёɧɧɨɝɨ ɛɥɨɤɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 640 Ɇȼɬ ɤɚɠɞɵɣ, ɱɬɨ ɩɪɢɜɟɞёɬ 
ɤ ɫɧɢɠɟɧɢɸ ɦɨɳɧɨɫɬɢ ɢɡ-ɡɚ ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɫ ɫɢɫɬɟɦɧɵɦ ɨɩɟɪɚɬɨɪɨɦ 
ɨɬɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɮɢɤɫɚɰɢɟɣ – ∆6.  

ɋɧɢɠɟɧɢɟ ɦɨɳɧɨɫɬɢ ɢɡ-ɡɚ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɮɢɤɫɢɪɭɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 4-ɯ ɱɚɫɨɜ. ɋ ɦɨɦɟɧɬɚ ɚɜɚɪɢɣɧɨɝɨ 
ɨɬɤɥɸɱɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɞɚɧɚ ɚɜɚɪɢɣɧɚɹ 
ɡɚɹɜɤɚ, ɞɚɥɟɟ, ɟɫɥɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟ ɜɤɥɸɱɟɧɨ ɜ ɫɟɬɶ, ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɞɚɧɧɨɣ 
ɚɜɚɪɢɣɧɨɣ ɡɚɹɜɤɢ, ɮɢɤɫɢɪɭɟɬɫɹ ∆4. 

ɍɛɵɬɨɤ ɢ ɭɩɭɳɟɧɧɚɹ ɜɵɝɨɞɚ ɧɚ ɪɵɧɤɟ ɦɨɳɧɨɫɬɢ ɩɪɢ ɩɪɨɫɬɨɟ ɡɚ ɱɚɫ ɨɞɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɋɒȽɗɋ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 640 Ɇȼɬ ɩɪɢ ɰɟɧɟ ɡɚ ɦɨɳɧɨɫɬɶ 
ɄɈɆ ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɟɡɨɧɧɨɫɬɢ ɜ ɢɸɧɟ 2018 ɝɨɞɚ  234 ɪɭɛɥɹ ɡɚ Ɇȼɬ ɜ 
ɱɚɫ ɩɪɢ ɮɢɤɫɚɰɢɢ ∆6 ɫɨɫɬɚɜɢɬ 284 305 ɪɭɛɥɟɣ. ɍɛɵɬɤɢ ɢ ɭɩɭɳɟɧɧɚɹ ɜɵɝɨɞɚ ɞɥɹ 
ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɨɜ  ɡɚ ɨɞɢɧ ɱɚɫ ɫɨɫɬɚɜɹɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 568 610 ɪɭɛɥɟɣ, ɚ ɡɚ 
ɱɟɬɵɪɟ ɱɚɫɚ - 2 274 440 ɪɭɛɥɟɣ.  
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ȼɵɜɨɞ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɧɟɨɬɥɨɠɧɵɦ ɡɚɹɜɤɚɦ, 
ɮɢɤɫɢɪɭɟɬɫɹ ɱɟɪɟɡ 4 ɱɚɫɚ ɩɨɫɥɟ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɞɚɧɧɨɣ 
ɚɜɚɪɢɣɧɨɣ ɡɚɹɜɤɢ, ɞɨ 2-ɯ ɫɭɬɨɤ (48 ɱ), ɩɨɤɚ ɧɟ ɛɭɞɭɬ ɭɱɬɟɧɵ ɜ ɦɚɤɟɬɟ Ɋɋȼ ɏ-2 

(ɪɵɧɨɤ ɫɭɬɤɢ ɜɩɟɪёɞ). 
ɍɛɵɬɤɢ ɢ ɭɩɭɳɟɧɧɚɹ ɜɵɝɨɞɚ ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɋɒȽɗɋ ɡɚ ɨɞɢɧ ɱɚɫ ɩɪɢ 

ɮɢɤɫɚɰɢɢ ∆4 ɫɨɫɬɚɜɹɬ 197 474 ɪɭɛɥɟɣ, ɞɥɹ ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɨɜ – 394 948 ɪɭɛɥɟɣ, ɢ 
ɡɚ 48 ɱɚɫɨɜ – 18 957 504 ɪɭɛɥɹ. 

ȿɫɥɢ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɩɨɫɥɟ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɢɫɩɵɬɚɧɢɹ 
ɩɨɤɚɠɭɬ, ɱɬɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱёɧ ɜ ɫɟɬɶ, ɬɨ ɭɛɵɬɨɤ ɢ ɭɩɭɳɟɧɧɚɹ 
ɜɵɝɨɞɚ ɧɚ ɪɵɧɤɟ ɦɨɳɧɨɫɬɢ ɩɪɢ ɩɪɨɫɬɨɟ ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɨɜ ɋɒȽɗɋ ɫɨɫɬɚɜɢɬ 
21 231 994 ɪɭɛɥɹ ɛɟɡ ɭɱёɬɚ ɡɚɬɪɚɬ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ. 

ɉɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ, ɟɫɥɢ ɨɧɢ 
ɩɨɤɚɠɭɬ, ɱɬɨ ɩɨɬɪɟɛɭɟɬɫɹ ɪɟɦɨɧɬ ɮɚɡɵ, ɢ ɡɚɦɟɧɚ ɟё ɧɚ ɪɟɡɟɪɜɧɭɸ, ɬɨ 
ɩɨɫɥɟɞɭɸɳɢɟ ɞɧɢ ɧɚ ɪɵɧɤɟ ɦɨɳɧɨɫɬɢ ɛɭɞɟɬ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɜɵɜɨɞ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɧɟɩɥɚɧɨɜɵɦ ɡɚɹɜɤɚɦ, ɤɨɬɨɪɵɯ ɧɟɬ ɜ ɦɟɫɹɱɧɨɦ 
ɩɥɚɧɟ ɤɨɬɨɪɵɟ ɧɟ ɩɨɞɚɧɵ ɜ ɦɚɤɟɬɵ ȼɋȼȽɈ ɢ ɜ ɦɚɤɟɬɵ Ɋɋȼ ɏ-2 (ɧɚ ɩɨɫɥɟɡɚɜɬɪɚ) 
- ∆2.1. 

ɍɛɵɬɤɢ ɢ ɭɩɭɳɟɧɧɚɹ ɜɵɝɨɞɚ ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɋɒȽɗɋ ɡɚ ɨɞɢɧ ɱɚɫ ɩɪɢ 
ɮɢɤɫɚɰɢɢ ∆2.1 ɫɨɫɬɚɜɹɬ 160 257 ɪɭɛɥɟɣ, ɞɥɹ ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɨɜ – 320 514 ɪɭɛɥɟɣ, 
ɢ ɡɚ ɤɚɠɞɵɟ ɫɭɬɤɢ – 7 692336 ɪɭɛɥɟɣ. 
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ɁАɄɅɘɑȿɇɂȿ 

 

Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɵ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɤɚɤ ɨɞɧɨɝɨ 
ɢɡ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɧɚɞɟɠɧɨɫɬɶ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ, ɩɨɷɬɨɦɭ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɟɝɨ ɪɚɛɨɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɜɫɟɯ ɷɬɚɩɨɜ ɟɝɨ ɪɚɛɨɬɵ ɜɫɟɝɞɚ ɛɭɞɟɬ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɢ ɜɚɠɧɨɣ 
ɨɛɥɚɫɬɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ – ɨɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ 
ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɤɨɬɨɪɨɟ ɬɚɤɠɟ ɚɤɬɭɚɥɶɧɨ ɢ ɞɥɹ ɜɫɟɯ ɫɬɚɞɢɣ 
ɪɚɛɨɬɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɩɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɣ ɭɠɟ ɫɟɝɨɞɧɹ, 
ɩɨɷɬɨɦɭ ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɩɨɬɪɟɛɭɟɬ ɦɢɧɢɦɚɥɶɧɵɯ ɮɢɧɚɧɫɨɜɵɯ ɜɥɨɠɟɧɢɣ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɨɡɦɨɠɧɨ ɧɟ ɬɨɥɶɤɨ ɞɥɹ 
ɋɚɹɧɨ–ɒɭɲɟɧɫɤɨɣ Ƚɗɋ, ɧɨ ɢ ɞɥɹ ɞɪɭɝɢɯ ɷɧɟɪɝɨɨɛɴɟɤɬɨɜ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɫ 
ɬɢɩɨɦ ɨɯɥɚɠɞɟɧɢɹ ɐ (ɦɚɫɥɹɧɨ-ɜɨɞɹɧɨɟ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɦɚɫɥɚ). 
ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɧɚ ɞɪɭɝɢɯ ɨɛɴɟɤɬɚɯ ɧɟɨɛɯɨɞɢɦɚ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɱɟɬɨɜ ɢ 
ɚɥɝɨɪɢɬɦɨɜ, ɭɱɢɬɵɜɚɸɳɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɥɢɦɚɬɚ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨɡɜɨɥɢɬ: 
 ɉɨɜɵɫɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɧɟɪɝɨɫɢɫɬɟɦɵ; 
 ɍɜɟɥɢɱɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
 Ɋɚɡɝɪɭɡɢɬɶ ɩɟɪɫɨɧɚɥ; 
 ɂɫɤɥɸɱɢɬɶ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɟɠɢɦɟ ɩɟɪɟɝɪɟɜɚ; 
 ɍɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɥɸɱɟɧɢɣ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɂɡɛɟɠɚɬɶ ɧɟɞɨɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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