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ɋɬɭɞɟɧɬɭ Ƚɧɟɡɞɸɤɨɜɭ Ⱥɧɬɨɧɭ ȼɥɚɞɢɦɢɪɨɜɢɱɭ 
(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ) 

Ƚɪɭɩɩɚ    ɁɎɗ 14-01Ȼ   ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)              13.03.01            . 
                                 (ɤɨɞ) 
                                    Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
  (ɧɚɢɦɟɧɨɜɚɧɢɟ) 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ  ɉɪɨɟɤɬ Ɍɗɐ 360 Ɇȼɬ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №  7179/ɫ ɨɬ 23 ɦɚɹ 2019 ɝɨɞɚ  
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɋ.Ⱥ. Ɇɢɯɚɣɥɟɧɤɨ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ Ɍɗɋ ɉɂ ɋɎɍ 

(ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ) 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ 360 Ɇȼɬ, ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 300 ɬ/ɱ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ 270 Ɇȼɬ, 
ɬɨɩɥɢɜɨ Ȼɨɪɨɞɢɧɫɤɢɣ ɭɝɨɥɶ, ɦɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝ. ɇɨɜɨɫɢɛɢɪɫɤ 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ, ɪɚɫɱɟɬɧɚɹ ɱɚɫɬɶ, ɨɛɳɚɹ ɱɚɫɬɶ, 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 
Ʌɢɫɬ 1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ 
Ʌɢɫɬ 2. ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ 
Ʌɢɫɬ 3. Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 
Ʌɢɫɬ 4. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɨɩɥɢɜɨɩɨɞɚɱɢ 
Ʌɢɫɬ 5. ɗɥɟɤɬɪɨɮɢɥɶɬɪ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ______________  ɋ.Ⱥ. Ɇɢɯɚɣɥɟɧɤɨ 
       ɩɨɞɩɢɫɶ 
 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ______________  Ⱥ.ȼ. Ƚɧɟɡɞɸɤɨɜ 
       ɩɨɞɩɢɫɶ 
 
   « ___ » __________ 2019 ɝ.



ɊȿɎȿɊȺɌ 
 

 ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ Ɍɗɐ 360 Ɇȼɬ» 
ɫɨɞɟɪɠɢɬ 77 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 14 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 
ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
 ɗɄɈɇɈɆɂɑȿɋɄɈȿ ɈȻɈɋɇɈȼȺɇɂȿ, ɌȿɉɅɈȼȺə ɋɏȿɆȺ, ɌȿɏɇɂɄɈ-
ɗɄɈɇɈɆɂɑȿɋɄɂȿ ɉɈɄȺɁȺɌȿɅɂ, ɈȻɈɊɍȾɈȼȺɇɂȿ, ɇȺȾȿɀɇɈɋɌɖ, 
ɈɏɊȺɇȺ ɈɄɊɍɀȺɘɓȿɃ ɋɊȿȾɕ. 
 Ɇɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝ. ɇɨɜɨɫɢɛɢɪɫɤ. 
 ɐɟɥɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
 - ɜɜɨɞ ɫɨɜɪɟɦɟɧɧɵɯ, ɷɤɨɧɨɦɢɱɧɵɯ ɢ ɷɤɨɥɨɝɢɱɧɵɯ ɦɨɳɧɨɫɬɟɣ; 
 - ɭɥɭɱɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɜ ɇɨɜɨɫɢɛɢɪɫɤɟ; 
 - ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɇɨɜɨɫɢɛɢɪɫɤɚ; 
 - ɥɢɤɜɢɞɚɰɢɹ ɞɟɮɢɰɢɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 
 ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɢ ɚɧɚɥɢɡɚ ɨɩɪɟɞɟɥɟɧ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɪɨɢɡɜɟɞɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɩɪɨɟɤɬɚ.  
 ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. ȼɵɛɪɚɧɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɩɪɟɞɟɥɚɯ 
ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ. ɋɩɪɨɟɤɬɢɪɨɜɚɧɨ ɬɟɯɧɢɱɟɫɤɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɡɨɥɨɨɱɢɫɬɤɚ, 
ɡɨɥɨɲɥɚɤɨɭɞɚɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɬɨɩɥɢɜɧɨɟ ɯɨɡɹɣɫɬɜɨ. ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 
ɡɚɞɚɧɢɹ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ. Ɍɚɤɠɟ 
ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɜɨɡɞɟɣɫɬɜɢɹ Ɍɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
 ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɨɤɚɡɚɥɢ ɬɟɯɧɢɱɟɫɤɭɸ ɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
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ȼȼȿȾȿɇɂȿ 
 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɤɬɭɚɥɢɡɢɪɨɜɚɧɧɨɣ ɫɯɟɦɨɣ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ 
ɇɨɜɨɫɢɛɢɪɫɤɚ, ɜ ɡɨɧɚɯ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɡɚɫɬɪɨɣɤɢ ɩɪɨɝɧɨɡ ɩɪɢɪɨɫɬɚ 
ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ (ɛɟɡ ɭɱɟɬɚ ɩɨɬɟɪɶ ɜ ɬɟɩɥɨɜɵɯ ɫɟɬɹɯ) ɫɨɫɬɚɜɢɬ ɨɤɨɥɨ 1400 
Ƚɤɚɥ/ɱ. 
 Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɜɵɪɚɛɨɬɤɨɣ ɬɟɩɥɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – Ɍɗɐ. 
 ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɗɐ ɦɨɳɧɨɫɬɶɸ 360 
Ɇȼɬ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɨɣ 270 Ɇȼɬ ɢ ɦɚɤɫɢɦɚɥɶɧɵɦ ɨɬɛɨɪɨɦ ɩɚɪɚ 
ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 300 ɬ/ɱ, ɜ ɝɨɪɨɞɟ ɇɨɜɨɫɢɛɢɪɫɤɟ. 
 Ɍɚɤ ɤɚɤ ɜ ɇɨɜɨɫɢɛɢɪɫɤ ɧɚɱɚɥɢɫɶ ɩɨɫɬɚɜɤɢ ɛɭɪɨɝɨ ɭɝɥɹ Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɢɣ 
ɭɝɨɥɶɧɨɝɨ ɛɚɫɫɟɣɧɚ, ɬɨ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɨɫɬɪɨɢɬɶ Ɍɗɐ, ɪɚɛɨɬɚɸɳɭɸ ɧɚ 
Ȼɨɪɨɞɢɧɫɤɨɦ ɛɭɪɨɦ ɭɝɥɟ. 
 ɇɨɜɚɹ Ɍɗɐ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɚɫɲɢɪɟɧɢɹ ɩɨɡɜɨɥɢɬ ɩɨɤɪɵɬɶ 
ɪɚɫɬɭɳɢɟ ɬɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ ɜ ɝɨɪɨɞɟ ɫ ɭɱɟɬɨɦ ɡɚɤɪɵɬɢɹ ɦɚɥɵɯ ɧɟɷɮɮɟɤɬɢɜɧɵɯ 
ɤɨɬɟɥɶɧɵɯ ɢ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ ɜ ɝɨɪɨɞɟ. 
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 1 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

 1.1 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɩɨɡɢɰɢɢ ɦɚɤɪɨɷɤɨɧɨɦɢɤɢ 
 
 Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɨ ɫɨɫɬɚɜɭ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɟɬ 
ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ, ɢɫɯɨɞɹ ɫ ɩɨɡɢɰɢɢ 
ɦɚɤɪɨɷɤɨɧɨɦɢɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɜɡɚɢɦɨɭɜɹɡɤɭ ɨɬɪɚɫɥɟɜɵɯ ɢɧɬɟɪɟɫɨɜ ɬɨɩɥɢɜɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɰɟɥɨɦ [13]. 
 Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɪɟɚɥɢɡɭɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɢɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ 
ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɤɨɧɤɭɪɫɧɵɯ 
ɜɚɪɢɚɧɬɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ. 
  Ɋɚɫɫɱɢɬɚɟɦ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɚ ɦɚɤɪɨɭɪɨɜɧɟ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
 
Ɍɚɛɥɢɰɚ 1.1 – ɂɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɤ ɪɚɫɱɟɬɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

Ɇɟɫɬɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ɍɗɐ ɇɨɜɨɫɢɛɢɪɫɤ 

ȼɢɞ ɬɨɩɥɢɜɚ Ȼɨɪɨɞɢɧɫɤɢɣ ɛɭɪɵɣ ɭɝɨɥɶ  
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɬɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ ɩɨɬɪɟɛɢɬɟɥɟɣ, Ƚɤɚɥ/ɱɚɫ: 
ɚ) ɜ ɩɚɪɟ 
ɛ) ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ 

 
649,5 
232,2 

Ƚɨɞɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɮɢɤɚɰɢɢ ɩɨ ɩɚɪɭ 0,9 

Ƚɨɞɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɮɢɤɚɰɢɢ ɩɨ ɝɨɪ. ɜɨɞɟ 0,85 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ, 
ɱɚɫ/ɝɨɞ: 
ɚ) ɜ ɩɚɪɟ 
ɛ) ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ 

 
 

4800 
4000 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, Ɇȼɬ 360 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ, 
ɱɚɫ/ɝɨɞ 

6500 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɦɢɧɚɥɶɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ Ɍɗɐ, ɱɚɫ/ɝɨɞ 

6500 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɬɥɚ, ɬ/ɱɚɫ 500 

ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɬɭɪɛɢɧ, ɱɚɫ/ɝɨɞ 7200 

Ɂɚɦɵɤɚɸɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɪɭɛ/ɬ.ɭ.ɬ 1500 

Ɂɚɦɵɤɚɸɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɷ/ɷɧɟɪɝɢɸ, ɪɭɛ/ɤȼɬ×ɱ 1,85 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɞɨɪɨɠɚɧɢɹ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 160 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ, ɪɭɛ./ɝɨɞ 540000 

Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 1,6 

Ɉɬɱɢɫɥɟɧɢɟ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ (ɜ % ɤ ɎɈɌ), % 30,4 
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 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
ɫɪɚɜɧɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɩɪɢɧɢɦɚɟɦ ɬɪɢ ɬɭɪɛɢɧɵ ɄɌ-120-12,8 (ɜɚɪɢɚɧɬ 1) ɢ 
ɲɟɫɬɶ ɬɭɪɛɢɧɵ ɉɌ-60/75-130/13 (ɜɚɪɢɚɧɬ 2). 
 
 ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ Ɍɗɐ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
 
Ɍɚɛɥɢɰɚ 1.2 – ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ Ɍɗɐ 

№ 
ɜɚɪɢɚɧɬɚ 

ɋɜɹɡɶ ɩɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɤȼɬ×ɱ Ɂɚɬɪɚɬɵ ɧɚ 
ɩɟɪɟɬɨɤɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɦɥɧ.ɪɭɛ. 

ɉɪɢɜɟɞɟɧɧɵɟ 
ɡɚɬɪɚɬɵ ɩɨ Ɍɗɐ, 

ɦɥɧ.ɪɭɛ. 
ɉɨɥɟɡɧɵɣ ɨɬɩɭɫɤ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ 

Ɍɗɐ 

ɉɟɪɟɞɚɱɚ ɜ ɫɢɫɬɟɦɭ 
ɢ ɢɡ ɫɢɫɬɟɦɵ 

1 2243,1 96,9 179,31 5931,09 

2 2248,3 91,7 169,70 6226,38 

 
 ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɚ ɦɚɤɪɨɭɪɨɜɧɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
  

 
ɫ ɪ

ɦɚɤɪ.ɗ =Ɂ -Ɂ ,   (1.1) 
 

ɝɞɟ  
ɪɁ  – ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ, ɦɥɧ.ɪɭɛ.; 

 
ɫɁ  – ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɜɬɨɪɨɦɭ ɜɚɪɢɚɧɬɭ, ɦɥɧ.ɪɭɛ.; 

 
 ɦɚɤɪ.ɗ =6226,38-5931,09=295,29 . 

 
 Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɠɞɟɧɢɟ ɦɟɠɞɭ ɜɬɨɪɵɦ ɢ ɩɟɪɜɵɦ ɜɚɪɢɚɧɬɚɦɢ, % 
  

 
ɫ ɪ

ɫ

Ɂ -Ɂ
100%

Ɂ
 , 

 

 
6226,38-5931,09

100%=4,74
6226,38

 . 

  
 Ɍ.ɤ. ɪɚɫɯɨɠɞɟɧɢɟ ɩɨ ɩɪɢɜɟɞɟɧɧɵɦ ɡɚɬɪɚɬɚɦ 2-ɯ ɜɚɪɢɚɧɬɨɜ ɥɟɠɢɬ ɜ 
ɞɢɚɩɚɡɨɧɟ 5% , ɜɚɪɢɚɧɬɵ ɫ ɩɨɡɢɰɢɢ ɦɚɤɪɨɷɤɨɧɨɦɢɤɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ 
ɪɚɜɧɨɷɤɨɧɨɦɢɱɧɵɦɢ. 
 
 

1.2 Ɋɚɫɱёɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
 
 ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɨɛɨɢɯ ɜɚɪɢɚɧɬɨɜ К , ɦɥɧ. ɪɭɛ., 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 
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 , (1.2) 

 
ɝɞɟ Ʉɬ1, Ʉɬ(ɩɨɫɥ) – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɭɡɟɥ ɝɨɥɨɜɧɨɝɨ ɢ ɤɚɠɞɨɝɨ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ (ɜɤɥɸɱɚɸɬ ɫɬɨɢɦɨɫɬɶ ɫɨɛɫɬɜɟɧɧɨ ɬɭɪɛɢɧɵ, 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɫɜɹɡɚɧɧɨɝɨ ɫ ɧɢɦɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɬɨɢɦɨɫɬɶ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɫɨɨɪɭɠɟɧɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɯɢɦɜɨɞɨɨɱɢɫɬɤɢ ɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɞɪ.); 
 Ʉɩ1, Ʉɩ(ɩɨɫɥ) – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɭɡɟɥ ɝɨɥɨɜɧɨɝɨ ɢ ɤɚɠɞɨɝɨ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɤɨɬɥɨɚɝɪɟɝɚɬɚ (ɜɤɥɸɱɚɸɬ ɫɬɨɢɦɨɫɬɶ ɤɨɬɥɚ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɬɹɝɨɞɭɬɶɟɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɡɨɥɨɭɞɚɥɟɧɢɹ ɢ 
ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ, ɫɬɨɢɦɨɫɬɶ ɡɞɚɧɢɹ ɤɨɬɟɥɶɧɨɣ, ɞɟɚɷɪɚɬɨɪɧɨɣ, ɛɭɧɤɟɪɧɨɣ, 
ɞɵɦɨɜɵɯ ɬɪɭɛ, ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɜɧɟɲɧɟɝɨ ɝɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɹ ɢ ɞɪ.); 
 ɄN – ɨɛɳɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɣ 
(ɜɤɥɸɱɚɟɬ ɫɬɨɢɦɨɫɬɶ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɨɫɜɨɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɫɨɛɧɵɯ ɢ 
ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɨɛɴɟɤɬɨɜ, ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ ɞɪ.); 
 kɤ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɹ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɬ 
ɩɪɢɧɹɬɵɯ ɩɪɢ ɪɚɫɱёɬɟ ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ (ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ, ɫɢɫɬɟɦɭ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɜɢɞ ɬɨɩɥɢɜɚ);  
 Ʉɭɞ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɞɨɪɨɠɚɧɢɹ, ɩɪɢɧɢɦɚɟɦ 160;  
 
 Ɋɚɫɱёɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ 𝐾𝑁, ɦɥɧ. 
ɪɭɛ., ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 
 
 ,  (1.3) 
 
ɝɞɟ ɄN1 – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɦɨɳɧɨɫɬɢ, ɞɥɹ Ɍɗɐ, ɦɨɳɧɨɫɬɶ 
ɤɨɬɨɪɨɣ ɦɟɧɶɲɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ, ɧɨ ɫɚɦɚɹ ɛɥɢɡɤɚɹ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɣ; 
 ΔN – ɪɚɡɧɢɰɚ ɜ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɍɗɐ ɢ ɫɩɪɚɜɨɱɧɨɣ (ɦɟɧɶɲɟɣ) 
ɦɨɳɧɨɫɬɢ, Ɇȼɬ; 
  – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɟɞɢɧɢɰɭ ɦɨɳɧɨɫɬɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɞɢɚɩɚɡɨɧɟ ɦɨɳɧɨɫɬɟɣ, ɛɥɢɡɤɢɯ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɣ; 
 
 11,34 60 0,0149 12,23NК     , 
 
     1 18,5 2 8,55 15,71 2 8,4 12,23 1 14199,04160К           , 

 
     2 10 5 5,27 15,71 4 8,4 12,23 15405,761 160К           . 

 
 
 
 

 1 ( ) 1 ( )ɬ ɬ ɩɨɫɥ ɩ ɩ ɩɨɫɥ N ɤ ɭɞК К К К К К k K       

1N N NК K N K  

NK
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 1.3 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɩɨɡɢɰɢɢ ɦɢɤɪɨɷɤɨɧɨɦɢɤɢ 
 
 Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɭɱɟɬɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢɧɬɟɪɟɫɨɜ 
ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɭɱɢɬɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɟɝɨ ɨɫɧɨɜɧɵɯ ɯɨɡɪɚɫɱɟɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɫɱɟɬ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ 
ɜɧɭɬɪɢɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɷɮɮɟɤɬɚ ɩɨ ɩɪɟɞɩɪɢɹɬɢɸ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɧɢɠɟɧɢɹ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨ- ɢ ɬɟɩɥɨɷɧɟɪɝɢɢ ɩɨ ɪɟɤɨɦɟɧɞɭɟɦɨɦɭ 
ɜɚɪɢɚɧɬɭ. ɉɪɨɟɤɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɚɪɢɚɧɬɭ. 
 
Ɍɚɛɥɢɰɚ 1.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɫɱɟɬɭ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɉɨɤɚɡɚɬɟɥɢ ɫɨɫɬɚɜɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɍɫɥɨɜɧɵɟ 
ɨɛɨɡɧɚɱɟɧɢɹ 

1 ɜɚɪɢɚɧɬ 
3× ɄɌ-120-12,8 

2 ɜɚɪɢɚɧɬ 
6× ɉɌ-60/75-130/13 

ɉɨɥɟɡɧɵɣ ɨɬɩɭɫɤ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ Ɍɗɐ, ɦɥɧ. 
ɤȼɬ/ɱ 

ɨɬɩɗ
 

2243,1 2248,3 

Ƚɨɞɨɜɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɚ 
ɧɚ Ɍɗɐ, ɬɵɫ.Ƚɤɚɥ ɝɨɞQ

 
4046 4046 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɨ 
Ɍɗɐ, ɬɵɫ. ɬ.ɭ.ɬ. ɬɷɰȼ

 
1151,32 1145,51 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷ/ɷ, ɬɵɫ. ɬ.ɭ.ɬ. ɷȼ  513,55 508,54 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɬ/ɷ ɬȼ

 
637,76 636,97 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, 
ɦɥɧ.ɪɭɛ. U  4047,9 4207,99 

Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɦɥɧ.ɪɭɛ ɬU
 

1726,98 1718,26 

Ɋɚɫɯɨɞ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, 
ɦɥɧ.ɪɭɛ. ɚɦU

 
1107,53 1201,65 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, 
ɦɥɧ.ɪɭɛ. ɡ/ɩU  456,3 473,2 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, 
ɦɥɧ.ɪɭɛ. ɬɪU

 
221,51 240,33 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. ɩɪU
 

535,6 574,55 
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 Ⱦɥɹ ɪɚɫɱёɬɚ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɪɚɫɩɪɟɞɟɥɢɦ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɨ ɰɟɯɚɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɢɡ ɪɚɫɱёɬɚ, ɱɬɨ: 
 - ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɩɨɥɧɨɫɬɶɸ ɡɚɛɢɪɚɟɬ ɌɌɐ ɢ Ʉɐ; 
 - ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɌɌɐ ɢ 
Ʉɐ – 65%; Ɍɐ ɢ ɗɐ – 30%; ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 5%;  
 - ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɌɌɐ ɢ Ʉɐ 
– 40%; Ɍɐ ɢ ɗɐ – 30%; ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 30%; 
 - ɪɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: ɌɌɐ ɢ Ʉɐ – 65%; Ɍɐ ɢ ɗɐ – 30%; ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 5%; 
 - ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ ɩɨɥɧɨɫɬɶɸ ɭɯɨɞɹɬ ɧɚ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ 
ɪɚɫɯɨɞɵ. 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɨ ɫɪɚɜɧɢɜɚɟɦɵɦ ɜɚɪɢɚɧɬɚɦ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 1.4 ɢ 
1.5. 
 
Ɍɚɛɥɢɰɚ 1.4 – Ʉɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ (1 
ɜɚɪɢɚɧɬ) 

ɋɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɗɥɟɦɟɧɬɵ ɡɚɬɪɚɬ, ɦɥɧ.ɪɭɛ. ȼɫɟɝɨ 

ɡɚɬɪɚɬ, 
ɦɥɧ. ɪɭɛ. 

ȼ ɬɨɦ ɱɢɫɥɟ, 
ɦɥɧ.ɪɭɛ. 

ɬU
 ɚɦU

 ɪɟɦU
 ɡ/ɩU  ɩɪU

 
ɷ/ɷ ɬ/ɷ 

ɌɌɐ ɢ Ʉɐ 1726,98 553,76 159,70 110,75 – 2551,19 1135,63 1415,56 

Ɇɚɲɢɧɧɵɣ ɡɚɥ, ɗɐ – 498,39 159,70 99,68 – 757,77 757,77 – 

Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ 
ɪɚɫɯɨɞɵ 

– 55,38 136,89 11,08 535,60 738,94 422,82 316,12 

ȼɫɟɝɨ ɩɨ Ɍɗɐ 1726,98 1107,53 456,30 221,51 535,60 4047,90 2316,22 1731,68 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɩ./ɤȼɬ∙ɱ 103 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɬɟɩɥɨɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ 427,96 

 
 Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨ ɩɟɪɜɨɦɭ 
ɜɚɪɢɚɧɬɭ. Ɂɚɬɪɚɬɵ ɩɨ ɤɚɠɞɨɣ ɫɬɚɞɢɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɞɜɚ ɜɢɞɚ ɷɧɟɪɝɢɢ ɩɨ 
ɮɢɡɢɱɟɫɤɨɦɭ ɦɟɬɨɞɭ, ɬ.ɟ. ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ, ɦɥɧ.ɪɭɛ. 
 

 ɷ/ɷ ɷ/ɷ
ɬɬɰ ɬɬɰ

ɬɷɰ

ȼɁ =Ɂ
ȼ
 ,   (1.4) 

 

 ɷ/ɷ
ɬɬɰ

511,64Ɂ =2551,19 =1135,63
1149,41
 , 
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 ɬ/ɷ ɷ/ɷ
ɬɬɰ ɬɬɰ ɬɬɰɁ =Ɂ - Ɂ ,   (1.5) 

 
 ɬ/ɷ

ɬɬɰɁ =2551,19 1135,63=1415,56 . 
 
  Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɞɜɚ ɜɢɞɚ ɷɧɟɪɝɢɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɡɚɬɪɚɬɚɦ ɩɨ ɞɜɭɦ ɩɪɟɞɵɞɭɳɢɦ ɫɬɚɞɢɹɦ, ɦɥɧ.ɪɭɛ. 
 

 
ɦɚɲ.ɡɬɬɰ

ɷ/ɷ
ɦɚɲ.ɡ

ɷ/ɷ
ɬɬɰ

ɨɛɳ
ɷ/ɷ
ɨɛɳ ɁɁ

ɁɁ
ɁɁ




 ,   (1.6) 

 

 ɷ/ɷ
ɨɛɳ

1135,63 757,77Ɂ 738,94 422,82
2551,19 757,77


  


, 

 
 ɷ/ɷ

ɨɛɳɨɛɳ
ɬ/ɷ
ɨɛɳ ɁɁɁ  ,   (1.7) 

 
 ɬ/ɷ

ɨɛɳɁ 738,94 422,82 316,12   . 
 
 Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 1 ɜɚɪɢɚɧɬɚ 
 

 
ɷ/ɷ
ɨɛɳɪɟɤ

ɷ/ɷ
ɨɩɬ

Ɂ
ɫ/ɫ

ɗ
 ,   (1.8) 

 
ɪɟɤ

ɷ/ɷ
2316,22ɫ/ɫ 1,03
2243,08

  , 

 

 
ɬ/ɷ
ɨɛɳɪɟɤ

ɬ/ɷ
ɩ.ɝɨɞ ɝɜ.ɝɨɞ

Ɂ
ɫ/ɫ

Q +Q
 ,   (1.9) 

 

 ɪɟɤ
ɬ/ɷ

1731,68 1000ɫ/ɫ 427,96
3117,6+928,8


  . 

 
 Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨ ɜɬɨɪɨɦɭ 
ɜɚɪɢɚɧɬɭ. Ɂɚɬɪɚɬɵ ɩɨ ɤɚɠɞɨɣ ɫɬɚɞɢɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɞɜɚ ɜɢɞɚ ɷɧɟɪɝɢɢ ɩɨ 
ɮɢɡɢɱɟɫɤɨɦɭ ɦɟɬɨɞɭ, ɬ.ɟ. ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ, ɦɥɧ.ɪɭɛ. 
 

 ɷ/ɷ ɷ/ɷ
ɬɬɰ ɬɬɰ

ɬɷɰ

ȼɁ =Ɂ
ȼ
 ,   (1.10) 

 

 ɷ/ɷ
ɬɬɰ

506,65Ɂ 2604,87 1154,02
1143,61

   , 
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 ɬ/ɷ ɷ/ɷ
ɬɬɰ ɬɬɰ ɬɬɰɁ =Ɂ - Ɂ ,   (1.11) 

 
 ɬ/ɷ

ɬɬɰɁ 2604,87 1154,02 1450,85   . 
 
Ɍɚɛɥɢɰɚ 1.5 – Ʉɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ (2 
ɜɚɪɢɚɧɬ) 

ɋɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɗɥɟɦɟɧɬɵ ɡɚɬɪɚɬ, ɦɥɧ.ɪɭɛ. ȼɫɟɝɨ 

ɡɚɬɪɚɬ, 
ɦɥɧ. ɪɭɛ. 

ȼ ɬɨɦ ɱɢɫɥɟ, 
ɦɥɧ.ɪɭɛ. 

ɬU
 ɚɦU

 ɪɟɦU
 ɡ/ɩU  ɩɪU

 
ɷ/ɷ ɬ/ɷ 

ɌɌɐ ɢ Ʉɐ 1718,26 600,82 165,62 120,16 – 2604,87 1154,02 1450,85 

Ɇɚɲɢɧɧɵɣ ɡɚɥ, ɗɐ – 540,74 165,62 108,15 – 814,51 814,51 – 

Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ 
ɪɚɫɯɨɞɵ 

– 60,08 141,96 12,02 574,55 788,61 454,00 334,61 

ȼɫɟɝɨ ɩɨ Ɍɗɐ 1718,26 1201,65 473,20 240,33 574,55 4207,99 2422,53 1785,46 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɩ./ɤȼɬ∙ɱ 108 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɬɟɩɥɨɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ 441,25 

  
  Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɞɜɚ ɜɢɞɚ ɷɧɟɪɝɢɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɡɚɬɪɚɬɚɦ ɩɨ ɞɜɭɦ ɩɪɟɞɵɞɭɳɢɦ ɫɬɚɞɢɹɦ, ɦɥɧ.ɪɭɛ. 
 

 
ɦɚɲ.ɡɬɬɰ

ɷ/ɷ
ɦɚɲ.ɡ

ɷ/ɷ
ɬɬɰ

ɨɛɳ
ɷ/ɷ
ɨɛɳ ɁɁ

ɁɁ
ɁɁ




 ,   (1.12) 

 

 ɷ/ɷ
ɨɛɳ

1154,02 814,51Ɂ 788,61 454
2604,87 814,51


  


, 

 
 ɷ/ɷ

ɨɛɳɨɛɳ
ɬ/ɷ
ɨɛɳ ɁɁɁ  ,   (1.13) 

 
 ɬ/ɷ

ɨɛɳɁ 788,61 454 334,61   . 
 
 Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 2 ɜɚɪɢɚɧɬɚ 
 

 
ɷ/ɷ
ɨɛɳɫɨɩ

ɷ/ɷ
ɨɩɬ

Ɂ
ɫ/c

ɗ
 ,   (1.14) 
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 ɫɨɩ
ɷ/ɷ

2422,53ɫ/c 1,08
2248,27

  , 

 

 
ɬ/ɷ
ɨɛɳɫɨɩ

ɷ/ɷ
ɩ.ɝɨɞ ɝɜ.ɝɨɞ

Ɂ
ɫ/c

Q +Q
 ,   (1.15) 

 

 ɫɨɩ
ɷ/ɷ

1785,46 1000ɫ/c 441,25
928,8+3117,6


  . 

 
 Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɪɚɫɱɟɬɵ, ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ 1 ɜɚɪɢɚɧɬ, ɫɨɫɬɨɹɳɢɣ ɢɡ 
ɭɫɬɚɧɨɜɤɢ ɬɪɟɯ ɬɭɪɛɢɧ ɄɌ-120-12,8. 
 ɉɪɢ ɜɵɛɨɪɟ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɨɫɧɨɜɧɵɦ ɫɪɚɜɧɢɜɚɟɦɵɦ ɩɚɪɚɦɟɬɪɨɦ ɹɜɥɹɟɬɫɹ 
ɄɉȾ ɢ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɧɚ ɷɤɨɥɨɝɢɸ. Ɇɚɪɤɢ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ 
ɜɵɛɪɚɧɧɨɦ ɬɨɩɥɢɜɟ ɢ ɩɨɞɯɨɞɹɳɢɯ ɤ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɬɭɪɛɢɧɚɦ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɢ 
ɪɚɫɯɨɞɭ ɩɚɪɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.6. 
 
Ɍɚɛɥɢɰɚ 1.6 – ȼɵɛɨɪ ɤɨɬɥɨɚɝɪɟɝɚɬɚ  

№ 
ɜɚɪɢɚɧɬɚ 

Ɇɚɪɤɚ ɤɨɬɥɨɚɝɪɟɝɚɬɚ 
ɄɉȾ, 

% 
ɋɩɨɫɨɛ 

ɲɥɚɤɨɭɞɚɥɟɧɢɹ 

ɍɞɟɥɶɧɵɟ 
ɜɵɛɪɨɫ 
ɨɤɫɢɞɨɜ 

ɚɡɨɬɚ (NOɯ) 
ɡɚ ɤɨɬɥɨɦ, 

ɦɝ/ɧɦ³ 

1 
ȿ-500-13,8-560 ȻɌ (ȻɄɁ-500-
140-1) 

91,34 Ɍɜɟɪɞɨɟ 300 

2 
ȿ-500-13,8-560 Ȼȼɀ (Ɍɉȿ-
427) 

90,2 ɀɢɞɤɨɟ 500 

 
 Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 1.6, ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ 1 ɜɚɪɢɚɧɬ, ɬ.ɤ. ɫɚɦɵɣ ɜɵɫɨɤɢɣ 
ɄɉȾ ɭ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ȿ-500-13,8-560 ȻɌ (ȻɄɁ-500-140-1) ɩɪɢ ɫɚɦɨɦ ɧɢɡɤɨɦ 
ɡɧɚɱɟɧɢɢ ɭɞɟɥɶɧɵɯ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (NOɯ), ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɟɝɨ 
ɜɵɫɨɤɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ɍɗɋ ɜɵɛɢɪɚɟɦ ɬɪɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ȿ-500-13,8-560 ȻɌ (ȻɄɁ-500-140-1). 
 ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɚ ɦɢɤɪɨɭɪɨɜɧɟ, ɦɥɧ. ɪɭɛ./ɝɨɞ 
 
 ɫɨɩ ɪɟɤ ɫɨɩ ɪɟɤ

ɯɨɡ ɷ/ɷ ɷ/ɷ ɨɬɩ ɬ/ɷ ɬ/ɷ ɝɨɞɗ =(ɫ/c -ɫ/ɫ ) ɗ +(ɫ/ɫ -ɫ/ɫ ) Q  , (1.16) 
 
 (1,08 1,03) 2248,27 (441,25 427,96) 4046,4 538,9ɯɨɡЭ        . 
 
 ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɩɨ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɷɧɟɪɝɢɢ, ɢ ɧɚ ɭɪɨɜɧɟ Ɍɗɐ ɝɨɞɨɜɨɣ 
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɫɨɫɬɚɜɥɹɟɬ 538,9 ɦɥɧ. ɪɭɛ./ɝɨɞ. 
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 1.4 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
 
 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ Ɍɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɪɚɫɱёɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, ɧɚɩɪɚɜɥɹɟɦɵɯ ɧɚ ɞɚɧɧɵɟ ɰɟɥɢ, 
ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɯɨɡɪɚɫɱёɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɩɪɢɹɬɢɣ. 
 Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɟ 
ɫɨɨɬɧɨɲɟɧɢɹ ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɪɟɚɥɢɡɚɰɢɟɣ 
ɢɧɜɟɫɬɢɰɢɣ. 
 ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ NPV , ɦɥɧ.ɪɭɛ., ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
[13] 
 

  
 / /

0

1

1 0,1

n

э э ɬ э ɚɦ n
n

NPV Ⱦ Ⱦ U K


    


 , (1.17) 

 
ɝɞɟ  ээȾ /  – ɩɪɢɛɵɥɶ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ./ɝɨɞ; 
 эɬȾ /  – ɩɪɢɛɵɥɶ ɨɬ ɩɪɨɞɚɠɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ./ɝɨɞ; 
  Uɚɦ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ./ɝɨɞ; 
  К – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɦɥɧ.ɪɭɛ; 
 n – ɬɟɤɭɳɢɣ ɝɨɞ. 
 
 ɉɪɢɛɵɥɶ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶɸ ɩɥɚɧɨɜɨɝɨ ɭɪɨɜɧɹ 

ээȾ / , ɦɥɧ.ɪɭɛ./ɝɨɞ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
 / ɝ.ɨɬɩ( ) Wэ э э эȾ Ɍ U   ,  (1.18) 
 
ɝɞɟ Uɷ – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɳɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./(ɤȼɬ∙ɱ); 
  ɝ.ɨɬɩW  – ɝɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ; 
 эɌ  – ɬɚɪɢɮ ɧɚ ɨɬɩɭɳɟɧɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɪɭɛ./(ɤȼɬ·ɱ); 
 
 / (1,24 1,03) 2243,07 371,45э эȾ     . 
 
 ɉɪɢɛɵɥɶ ɨɬ ɩɪɨɞɚɠɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɫ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶɸ ɩɥɚɧɨɜɨɝɨ 
ɭɪɨɜɧɹ эɬȾ / , ɦɥɧ.ɪɭɛ./ɝɨɞ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
 / ɝɜ.ɝɨɞ( ) Qɬ э ɬ ɬȾ Ɍ U   ,  (1.19) 
 
ɝɞɟ Uɬ – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɳɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ; 
  ɝɜ.ɝɨɞQ  – ɝɨɞɨɜɨɣ ɨɬɩɭɫɤ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɬɵɫ. Ƚɤɚɥ; 
 ɬɌ  – ɬɚɪɢɮ ɧɚ ɨɬɩɭɳɟɧɧɭɸ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ, ɪɭɛ./Ƚɤɚɥ; 
 
 3

/ (748,92 427,96) 4046,4 10 1039ɬ эȾ      . 
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 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɩɪɨɟɤɬ 
Ɍɗɐ 360Ɇȼɬ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.7. 
 
Ɍɚɛɥɢɰɚ 1.7 – ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɝɨɞ) 

0 1 2 3 4 5 6 7 8 9 
Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɩɨ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ – 
ɤɚɩ. ɜɥɨɠɟɧɢɹ (Ʉ), 
ɦɥɧ. ɪɭɛ. 

-1
41

99
,0

4 

0 0 0 0 0 0 0 0 0 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɩɨ ɨɫɧɨɜɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɦɥɧ. 
ɪɭɛ. 

0 

17
63

,0
7

 

17
63

,0
7

 

17
63

,0
7

 

17
63

,0
7
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63

,0
7

 

17
63

,0
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17
63

,0
7

 

17
63

,0
7

 

17
63

,0
7

 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. 
ɪɭɛ. 

0 

11
07

,5
31

 

11
07

,5
31

 

11
07

,5
31

 

11
07

,5
31

 

11
07

,5
31

 

11
07
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31

 

11
07

,5
31

 

11
07

,5
31

 

11
07

,5
31

 

ɉɪɢɛɵɥɶ ɨɬ 
ɩɪɨɞɚɠɢ 
ɷɥ/ɷɧɟɪɝɢɢ, ɦɥɧ. 
ɪɭɛ. 

0 

37
1,

45
 

37
1,

45
 

37
1,

45
 

37
1,

45
 

37
1,

45
 

37
1,

45
 

37
1,

45
 

37
1,

45
 

37
1,

45
 

ɉɪɢɛɵɥɶ ɨɬ 
ɩɪɨɞɚɠɢ ɬ/ɷ, ɦɥɧ. 
ɪɭɛ. 

0 

10
39

 

10
39

 

10
39

 

10
39

 

10
39

 

10
39

 

10
39

 

10
39

 

10
39

 

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ 
ɩɨɬɨɤ, ɦɥɧ. ɪɭɛ.  
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41
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 Ɍɚɤ ɤɚɤ ɑȾȾ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɶɲɟ ɧɭɥɹ ɧɚ ɞɟɜɹɬɨɦ 
ɝɨɞɭ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ Ɍɗɐ ɫ ɬɪɟɦɹ ɬɭɪɛɨɚɝɪɟɝɚɬɚɦɢ ɄɌ-
120-12,8 ɢ ɬɪɟɦɹ ɤɨɬɥɨɚɝɪɟɝɚɬɚɦɢ ȻɄɁ-500-140-1 ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ ɞɟɜɹɬɶ ɥɟɬ. 
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 2 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 
 
 2.1 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɬɭɪɛɢɧɵ ɄɌ-120-12,8 
 
 2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɡɚɞɚɧɧɵɯ ɜɟɥɢɱɢɧ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɨɤ, ɚ 
ɬɚɤɠɟ ɧɚɥɢɱɢɟɦ ɨɬɛɨɪɚ ɩɚɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɢɫɩɨɥɶɡɭɟɦ 
ɬɪɢ ɞɜɭɯɰɢɥɢɧɞɪɨɜɵɯ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɯ ɩɚɪɨɜɵɯ ɬɭɪɛɢɧɵ ɄɌ-120-12,8 ɫ ɞɜɭɦɹ 
ɜɵɯɥɨɩɚɦɢ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɦ ɪɟɝɭɥɢɪɭɟɦɵɦ ɨɬɛɨɪɨɦ ɩɚɪɚ ɧɚ 
ɬɟɩɥɨɮɢɤɚɰɢɸ ɢ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦ ɨɬɛɨɪɨɦ ɩɚɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ. Ⱦɥɹ ɩɨɤɪɵɬɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɭɸ ɭɫɬɚɧɨɜɤɭ, 
ɫɨɫɬɨɹɳɭɸ ɢɡ ɩɢɤɨɜɵɯ ɛɨɣɥɟɪɨɜ. 

ɇɚ Ɍɗɐ ɫɨɡɞɚɟɦ ɫɯɟɦɭ ɫ ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ, ɬ.ɟ. ɩɚɪ ɨɬ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ 
ɢɞɟɬ ɜ ɨɛɳɭɸ ɦɚɝɢɫɬɪɚɥɶ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɚ ɡɚɬɟɦ ɤ ɬɭɪɛɨɚɝɪɟɝɚɬɚɦ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɢɧɵ ɄɌ-120-12,8 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.1 ɢ ɧɚ 1 ɥɢɫɬɟ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 
 ɋɢɫɬɟɦɚ ɪɟɝɟɧɟɪɚɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɩɹɬɢ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɞɟɚɷɪɚɬɨɪɚ ɢ ɬɪёɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. ɋɥɢɜ ɤɨɧɞɟɧɫɚɬɚ ɢɡ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉȼȾ) – ɤɚɫɤɚɞɧɵɣ (ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɪɟɧɚɠɧɵɯ ɧɚɫɨɫɨɜ) ɜ ɞɟɚɷɪɚɬɨɪ. ɋɥɢɜ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ (ɉɇȾ) №4 ɢ 5 – ɤɚɫɤɚɞɧɵɣ ɜ ɉɇȾ № 6 ɢ ɢɡ ɧɟɝɨ ɞɪɟɧɚɠɧɵɦ ɧɚɫɨɫɨɦ 
(Ⱦɇ-2) ɜ ɥɢɧɢɸ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɟɪɟɞ.  
 ȼ ɫɯɟɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɬɟɥ ɛɚɪɚɛɚɧɧɨɝɨ ɬɢɩɚ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ 
ɬɟɩɥɚ ɩɪɨɞɭɜɨɱɧɚɹ ɜɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɪɚɫɲɢɪɢɬɟɥɶ 
ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ, ɚ ɡɚɬɟɦ – ɜ ɪɟɝɟɧɟɪɚɬɢɜɧɵɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɯɢɦɢɱɟɫɤɢ 
ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɢɡ ɯɢɦɜɨɞɨɨɱɢɫɬɤɢ (ɏȼɈ) ɢ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ ɤɚɧɚɥɢɡɚɰɢɸ. ɂɡ 
ɪɚɫɲɢɪɢɬɟɥɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ (Ɋɇɉ №1) ɜɵɩɚɪ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɞɟɚɷɪɚɬɨɪ, ɢɡ 
ɪɚɫɲɢɪɢɬɟɥɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ (Ɋɇɉ № 2) – ɜ ɉɇȾ № 6. 
 ɉɚɪ ɢɡ ɭɩɥɨɬɧɟɧɢɣ ɩɨɫɬɭɩɚɟɬ ɜ ɫɚɥɶɧɢɤɨɜɵɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ (Ɉɍ), ɚ ɢɡ 
ɨɫɧɨɜɧɵɯ ɷɠɟɤɬɨɪɨɜ ɤɨɧɞɟɧɫɚɬɨɪɚ – ɜ ɨɯɥɚɞɢɬɟɥɶ ɷɠɟɤɬɨɪɧɨɝɨ ɩɚɪɚ (Ɉɗ), ɱɬɨ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɩɨɞɨɝɪɟɜɭ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ. 
 Ʉɨɧɞɟɧɫɚɬ ɨɬ Ɉɍ, Ɉɗ, ɉɇȾ-7 ɢ ɉɇȾ-8 ɤɚɫɤɚɞɧɨ ɫɥɢɜɚɟɬɫɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪ. 

ȼɨɫɩɨɥɧɟɧɢɟ ɩɨɬɟɪɶ ɤɨɧɞɟɧɫɚɬɚ ɯɢɦɨɱɢɳɟɧɧɨɣ ɜɨɞɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɞɟɚɷɪɚɰɢɨɧɧɭɸ ɭɫɬɚɧɨɜɤɭ. 

ɉɟɪɜɵɣ, ɜɬɨɪɨɣ, ɬɪɟɬɢɣ ɢ ɱɟɬɜɟɪɬɵɣ ɨɬɛɨɪɵ ɨɬɛɢɪɚɸɬɫɹ ɢɡ ɰɢɥɢɧɞɪɚ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɉȼȾ-1, ɉȼȾ-2, 
ɉȼȾ-3, ɉɇȾ-4. ɂɡ ɬɪɟɬɶɟɝɨ ɨɬɛɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɚɤɠɟ ɨɬɛɨɪ ɩɚɪɚ ɧɚ ɞɟɚɷɪɚɬɨɪ ɢ 
ɩɪɨɦɵɲɥɟɧɧɨɦɭ ɩɨɬɪɟɛɢɬɟɥɸ. Ɉɛɪɚɬɧɵɣ ɤɨɧɞɟɧɫɚɬ ɨɬ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɩɨɬɪɟɛɢɬɟɥɹ ɩɨɫɬɭɩɚɟɬ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ ɨɛɪɚɬɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ (ɇɈɄ) ɜ ɥɢɧɢɸ 
ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɟɪɟɞ ɉɇȾ-6. 

ɉɚɪ ɢɡ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɨɬɛɨɪɚ ɩɨɞɚёɬɫɹ ɧɚ ɫɟɬɟɜɨɣ 
ɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɭɫɬɪɨɟɧɧɵɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɬɭɪɛɢɧɨɣ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ 
ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ 
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ɤɥɚɩɚɧɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɩɟɪɟɩɭɫɤɧɵɯ ɬɪɭɛɚɯ ɢɡ ɰɢɥɢɧɞɪɚ ɜɵɫɨɤɨɝɨ ɜ 
ɰɢɥɢɧɞɪ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. ɋ ɷɬɨɝɨ ɨɬɛɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɚɤɠɟ ɨɬɛɨɪ ɩɚɪɚ ɧɚ 
ɉɇȾ-5. 

ɉɹɬɵɣ, ɲɟɫɬɨɣ ɢ ɫɟɞɶɦɨɣ ɨɬɛɨɪɵ ɨɫɭɳɟɫɬɜɥɟɧɵ ɢɡ ɰɢɥɢɧɞɪɚ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɬɭɪɛɢɧɵ ɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɉɇȾ-6,7,8. ɋɥɢɜ ɞɪɟɧɚɠɚ 
ɢɡ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɪɟɧɚɠɧɵɦ ɧɚɫɨɫɨɦ (Ⱦɇ-1) ɜ ɥɢɧɢɸ 
ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ – ɩɟɪɟɞ ɉɇȾ-5. 
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Ɋɢɫɭɧɨɤ 2.1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɢɧɵ ɄɌ-120-12,8 

 
Ɂɚɜɨɞɫɤɢɟ ɞɚɧɧɵɟ ɞɥɹ ɬɭɪɛɢɧɵ ɄɌ-120-12,8 [1]: 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ:  
ɧɨɦɢɧɚɥɶɧɚɹ 120 Ɇȼɬ 
ɦɚɤɫɢɦɚɥɶɧɚɹ 145 Ɇȼɬ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ 220 ȽȾɠ/ɱ (61 Ɇȼɬ) 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɨɬɛɨɪ ɩɚɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 100 ɬ/ɱ 
ɇɨɦɢɧɚɥɶɧɵɣ ɨɬɛɨɪ ɩɚɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 60 ɬ/ɱ 
ɇɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ:  
Ⱦɚɜɥɟɧɢɟ P0 12,8 Ɇɉɚ 
Ɍɟɦɩɟɪɚɬɭɪɚ t0 535ɋ 
Ⱦɚɜɥɟɧɢɟ ɜ ɨɬɛɨɪɚɯ:  
Pɨɬɛ1 3,335 Ɇɉɚ 
Pɨɬɛ2 2,236 Ɇɉɚ 
Pɨɬɛ3 1,49 Ɇɉɚ 
Pɨɬɛ4 0,5 Ɇɉɚ 
Pɨɬɛ5 (ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɣ ɨɬɛɨɪ) 0,2–0,4 Ɇɉɚ 
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Pɨɬɛ6 0,24 Ɇɉɚ 
Pɨɬɛ7 0,086 Ɇɉɚ 
Pɨɬɛ8 0,019 Ɇɉɚ 
Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɬɭɪɛɢɧɵ Pɤ 0,0034 Ɇɉɚ 
Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɄɉȾ ɩɨ ɨɬɫɟɤɚɦ  

ɐȼȾ
oiη  83% 
ɐɇȾ
oiη  80% 

ɄɉȾ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ ɩɨ ɨɬɫɟɤɚɦ  
ɐȼȾ
ɞɪη  96% 
ɐɇȾ
ɞɪη  96% 

ɗɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ ɷɦ 97% 
ɄɉȾ ɬɪɚɧɫɩɨɪɬɚ ɬɪ 98% 
Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɩɪ 1,5% ɨɬ Dɩɟ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɋɇ ɦɚɲɢɧɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɦɡ
ɫɧα  [2] 1,2% ɨɬ Dɬ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɋɇ ɤɨɬɟɥɶɧɨɝɨ ɰɟɯɚ ɤɰ
ɫɧα  1,2% ɨɬ Dɬ 

ɉɨɬɟɪɹ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɞɨ ɪɟɝɟɧɟɪɚɬɢɜɧɵɯ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 

5% 

Ɍɟɦɩɟɪɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ tɯɨɜ 30ɋ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, ɫɥɢɜɚɟɦɨɣ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɏɈȼ ɜ ɬɟɯɧɢɱɟɫɤɭɸ 
ɤɚɧɚɥɢɡɚɰɢɸ tɫɥ 

60ɋ 

ȼɧɭɬɪɢɫɬɚɧɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɤɨɧɞɟɧɫɚɬɚ ɭɬα  1,1 % 

ɇɚɝɪɟɜ ɜɨɞɵ ɜ ɫɚɥɶɧɢɤɨɜɨɦ ɢ ɷɠɟɤɬɨɪɧɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ tɷɠ + tɫɩ 6C 
ɄɉȾ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ ηɬɨ 98 % 
ɇɟɞɨɝɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉȼȾ ɩɜɞ  2ɋ 

ɇɟɞɨɝɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉɇȾ ɩɧɞ  4ɋ 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɬɟɩɥɨɫɟɬɢ 150/70 ɋ 
 

 
2.1.2 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 
 Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɫɜG , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 
max
ɨɬ

ɫɜ
ɜ

Q
G

C t



,   (2.1) 

 
ɝɞɟ  ɜC  – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/ɤɝ·ɝɪɚɞ;  
 

 90000
268,8

4,186 (150 70)ɫɜG  
 

. 

 
 ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Ɍɉ

ɋɇ-2

ɋɉ

ɋɇ-1

ɫɜG
ɨɫt

ɫɩt

ɩɫt
,ɫɩ ɫɩD i ɧ

ɫɩt
ɌɎɍ

 
Ɋɢɫɭɧɨɤ 2.2 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 
 Ɍɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɜ ɩɢɤɨɜɵɣ ɪɟɠɢɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɚ 
ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ. ɉɚɪ ɧɚ ɌɎɍ ɩɨɫɬɭɩɚɟɬ ɨɬ ɊɈɍ ɥɢɛɨ ɨɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɬɛɨɪɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ. Ɍɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɌɎɍ ɬɮɭQ , Ɇȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 
 
 max ɬɭɪ

ɬɮɭ ɨɬ ɨɬɛQ Q Q  ,   (2.2) 

 
 90 60 30ɩɜɤQ    . 
 
 ɗɧɬɚɥɶɩɢɸ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ ɨɫt , ɤȾɠ/ɤɝ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 ɨɫ ɨɫ ɜt t C  ,   (2.3) 
 
 70 4,186 293ɨɫt    . 
 
 ɗɧɬɚɥɶɩɢɸ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɩt , ɤȾɠ/ɤɝ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 
ɬɭɪ
ɨɬɛ

ɫɩ ɨɫ

ɫɜ

Q
t t

G
  ,   (2.4) 

 

 60000
293 516,3

268,8
ɫɩt    . 
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 Ɍɟɦɩɟɪɚɬɭɪɭ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɩt , ɋ, ɨɩɪɟɞɟɥɹɟɦ 
ɩɨ ɮɨɪɦɭɥɟ  
 

 ɫɩ
ɫɩ

ɜ

t
t

ɋ
 ,   (2.5) 

  

 516,3
123,3

4,186ɫɩt   . 

 
 ɉɪɢɧɢɦɚɹ ɧɟɞɨɝɪɟɜ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɫɟɬɟɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ 5  ɋ [3], 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 2ɫɩ

ɞt
  

ɫɨɫɬɚɜɥɹɟɬ 128,3 ɋ. Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ '
ɫɩP  

ɫɨɫɬɚɜɥɹɟɬ 2,57 ɛɚɪ [4]. 
 Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦ ɨɬɛɨɪɟ ɬɭɪɛɢɧɵ ɨɬɛ

ɫɩP  ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 5% [3] ɫɨɫɬɚɜɥɹɟɬ 2,71 ɛɚɪ [4]. 
  
 
 2.1.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ 
 
 ɇɚɯɨɞɢɦ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ ɬɨɱɤɭ Ⱥ0 ɩɨ ɧɚɱɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɩɚɪɚ. ɋ 
ɭɱёɬɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ ɰɢɥɢɧɞɪɚ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɩɪɨɬɨɱɧɭɸ ɱɚɫɬɶ '

0P , Ɇɉɚ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 
  
 '

0 0·
ЦȼȾ
ɞɪP P ,   (2.6) 

 
ɝɞɟ  ЦȼȾ

ɞɪ  = 0,96 – ɩɨɬɟɪɢ ɨɬ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɜ ɰɢɥɢɧɞɪɟ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 
 
 '

0 12,8·0,96 12,29P   . 
 
 Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɨɬ ɞɚɜɥɟɧɢɹ '

0P  ɞɨ ɞɚɜɥɟɧɢɹ 1P , 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɚɜɥɟɧɢɸ ɡɚ ɰɢɥɢɧɞɪɨɦ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɢɡɨɛɪɚɠɚɟɬɫɹ 
ɥɢɧɢɟɣ A'B0. ɉɪɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ ɷɧɬɚɥɶɩɢɸ ɩɚɪɚ ɜ ɬɨɱɤɟ 
“ȼ” Bi , ɤȾɠ/ɤɝ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 

0
( )· ЦȼȾ

B A A B oii i i i     ,   (2.7) 

 
ɝɞɟ  

0Bi  – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɤɨɧɰɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ, ɤȾɠ/ɤɝ 

[4];  
  Ai   – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ [4]; 
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 ЦȼȾ
oi  – ɜɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɰɢɥɢɧɞɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 
 
 3434 (3434 2620,8)·0,83 2759,1Bi     . 
 
 ɋ ɭɱɟɬɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ ɜ ɰɢɥɢɧɞɪɟ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɚɜɥɟɧɢɟ ɜ 
ɬɨɱɤɟ “B'” 1

'P , Ɇɉɚ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 1 1

' ЦɇȾ
ɞɪP = P  ,   (2.8) 

 
ɝɞɟ  ЦɇȾ

ɞɪ  – ɩɨɬɟɪɢ ɨɬ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɜ ɰɢɥɢɧɞɪɟ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; 
 
 1  0,5 0,96 = 0,48'P =  . 
 
 ɗɧɬɚɥɶɩɢɸ ɜ ɬɨɱɤɟ “C” ɋi , ɤȾɠ/ɤɝ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 

0' '( )· ЦɇȾ
ɋ B B C oii i i i    ,   (2.9) 

 
ɝɞɟ 'Bi  – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɟɪɟɞ ɰɢɥɢɧɞɪɨɦ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɤȾɠ/ɤɝ [4]; 
 

0Ci  – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɡɚ ɰɢɥɢɧɞɪɨɦ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ 
ɞɚɜɥɟɧɢɢ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ Ɋɤ, ɤȾɠ/ɤɝ [4]; 
 ЦɇȾ

oi  – ɜɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɰɢɥɢɧɞɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; 
  
 2759,1 (2759,1 2026,9)·0,8 2173,4ɋi     . 

 
 ɂɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɨɬɛɨɪɚɯ, ɧɚɯɨɞɢɦ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ 
ɷɧɬɚɥɶɩɢɸ ɩɚɪɚ ɜ ɨɬɛɨɪɚɯ. 
 ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ ɄɌ-120-12,8 
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2.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ 
 
 Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɨɬɛɨɪɟ ɧɚ ɉȼȾ-1 ɫɨɫɬɚɜɥɹɟɬ 3,32 Ɇɉɚ. ɉɪɢɧɢɦɚɹ ɩɨɬɟɪɸ 
ɞɚɜɥɟɧɢɹ ɜ ɩɚɪɨɩɪɨɜɨɞɟ 5 % [3] ɧɚɯɨɞɢɦ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɭ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ 
 
 1 3,335 0,95 3,17ɉȼȾP    .   (2.10) 

  
 Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɡɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɫ ɭɱёɬɨɦ ɧɟɞɨɝɪɟɜɚ, ɋ 
 
 tɩɜ = tɧ –  = 236,9 – 2 = 234,9.   (2.11) 
 
 ɗɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ 
 
 пвt = tɩɜ·ɋɜ = 234,9·4,186 = 983,3.   (2.12) 
  
 ɗɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ [4] 
 
 iɨɬɛ = 3113,1.   (2.13) 

  
 ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɧɚ ɬɭɪɛɢɧɟ, ɤȾɠ/ɤɝ 
 
 h = i0 – iɨɬɛ = 3434 – 3113,1 = 320,9.  (2.14) 
 
 Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɩɨ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ 
ɫɯɟɦɵ. Ɋɟɡɭɥɶɬɚɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – ɉɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɥɢɱɢɧɵ 

ɉȼȾ1 ɉȼȾ2 ɉȼȾ3 Ⱦ ɉɇȾ4 ɉɇȾ5 ɋɉ ɉɇȾ6 ɉɇȾ7 ɉɇȾ8 
Ʉɨɧɞɟɧ-

ɫɚɬɨɪ 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɨɬɛɨɪɟ 
ɬɭɪɛɢɧɵ, Ɇɉɚ 

3,335 2,236 1,49 1,49 0,5 0,271 0,271 0,24 0,078 0,019 0,0034 

ɗɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ 
ɩɚɪɚ, ɤȾɠ/ɤɝ 

3113,1 3027,2 2946,2 2946,2 2759,1 2759,1 2759,1 2653,3 2506,8 2344,6 2173,4 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɭ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ 

3,168 2,124 1,415 0,6 0,475 0,257 0,257 0,228 0,074 0,018 0,0034 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ 
(ɧɚɫɵɳɟɧɢɹ) ɝɪɟɸɳɟɝɨ 
ɩɚɪɚ, ɋ 

236,8 215,4 195,6 158,8 149,9 128,3 128,3 124,4 91,4 57,9 26,2 

ɗɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ 
ɝɪɟɸɳɟɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ 

1022,5 922,7 832,4 670,5 631,9 539,3 539,3 522,5 383 242,2 109,8 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɡɚ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ, ɋ 

234,9 213,5 193,6 158,8 145,9 124,3 123,3 120,4 87,4 53,9 – 

ɗɧɬɚɥɶɩɢɹ ɜɨɞɵ ɡɚ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ, ɤȾɠ/ɤɝ 

983,3 893,5 810,3 664,9 610,8 520,4 16,3 504 366 225,4 – 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ 
ɬɟɩɥɨɩɟɪɟɩɚɞ, ɤȾɠ/ɤɝ 

320,9 406,8 487,8 487,8 674,9 674,9 674,9 780,7 927,2 1089,4 1260,6 
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2.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 
 
 Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɫɩD , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 
ɬɨ

ɫɩ
ɫɩ ɧ

ɫɩ ɫɩ

Q
D =

(i - t )·
,   (2.15) 

 
ɝɞɟ ɬɨ  – ɄɉȾ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ [3]; 
 

 60000
27,6

(2759,1 539,3)·0,98ɫɩD = 


. 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɞɥɹ 
ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɩy  ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 
0

ɫɩ k
ɫɩ

k

i i
y

i i





,   (2.16) 

 

 2759,1 2173,4
0,465

3434 2173,4ty


 


. 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɬɛɨɪɚ ɩɪy  

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 
0

ɩɪ k
ɩɪ

k

i i
y

i i





,   (2.17) 

 

 2946,2 2173,4
0,613

3434 2173,4ɩɪy


 


. 

 
 ɉɪɢɧɢɦɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ ɪК  ɪɚɜɧɵɦ 1,164 [6], ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ 
ɬɭɪɛɢɧɭ ɬD , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 э
ɬ ɪ ɩɪ ɩɪ ɫɩ ɫɩ

i эɦ

W
D K y D y D

H 
 

       
,  (2.18) 

 
ɝɞɟ  iH  – ɬɟɩɥɨɩɟɪɟɩɚɞ, ɫɪɚɛɚɬɵɜɚɟɦɵɣ ɬɭɪɛɢɧɨɣ, ɤȾɠ/ɤɝ; 
 эɦ  – ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ, %; 
 

 
120000

=1,164 · 0,465 27,6 0,613 6,9 134,1
1260,6 0,97ɬD
       

. 
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2.1.6 Ȼɚɥɚɧɫ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ 
 
 Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɷɠɟɤɬɨɪ эɠD , ɤɝ/ɫ, ɩɪɢɧɢɦɚɟɦ 0,5 % ɨɬ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ 
ɬɭɪɛɢɧɭ ɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 0,005эɠ ɬD D  ,   (2.19) 
 
 0,005 134,1 0,7эɠD    .  
 
 Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɟ ɬɭɪɛɢɧɵ ɭɩɥD , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 
 0,01ɭɩɥ ɬD D  ,    (2.20) 

 
 0,01 134,1 1,3ɭɩɥD    . 

 
 ɍɬɟɱɤɢ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ Dɭɬ, ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 
100

ɭɬ
ɭɬ ɬD D


  ,    (2.21) 

 
ɝɞɟ ɭɬ  – ɞɨɥɹ ɩɨɬɟɪɢ ɤɨɧɞɟɧɫɚɬɚ, % [7];  

 

 1,1
134,1 1,5

100ɭɬD    . 

 
 Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɧD , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 
100

ɋɇ

ɆЗ КЦ
ɫɧ

ɫɧ ɬD D
 

   ,    (2.22) 

 
ɝɞɟ 

ɋɇ

ɆЗ  – ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɦɚɲɢɧɧɨɝɨ ɨɬɞɟɥɟɧɢɹ, % [6];  

 КЦ
ɫɧ  – ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɤɨɬɟɥɶɧɨɝɨ ɰɟɯɚ, % [6];  

 

 1,2 1,2
134,1 3,2

100ɫɧD


   . 

 
 Ɋɚɫɯɨɞ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɩɜD , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 ɩɜ ɬ эɠ ɭɩɥ ɭɬ ɫɧD D D D D D     ,    (2.23) 

 
 134,1 0,7 1,3 1,5 3,2 140,8ɩɜD       .  
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 Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɩɪG , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

 
100

ɩɪ
ɩɪ ɩɜG D


  ,    (2.24) 

  
ɝɞɟ  ɩɪ  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɭɜɤɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ, % [6]; 

  

 1,5
140,8 2,1

100ɩɪG    . 

 
 Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɫ ɭɱɟɬɨɦ ɩɪɨɞɭɜɤɢ ɩɜG , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 
  
 ɩɜ ɩɜ ɩɪG D G  ,   (2.25) 

  
 140,8 2,1 142,9ɩɜG    . 

 
 

2.1.7 Ɋɚɫɱёɬ ɫɟɩɚɪɚɬɨɪɨɜ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ 
 

 ɂɡ ɭɪɚɜɧɟɧɢɣ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 
ɪɚɫɲɢɪɢɬɟɥɹ ɤɨɥɢɱɟɫɬɜɨ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ 1cD , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 1
1

ɩɪ ɩɪ ɩɪ
c

G ·(t  - t  )
D =

r


,   (2.26) 

 
ɝɞɟ  ɩɪt  – ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɜ ɛɚɪɚɛɚɧɟ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɩɪɢ Ɋɛ, ɤȾɠ/ɤɝ [4];  

 ɩɪt  – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɫɥɢɜɚɟɦɨɣ ɢɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 
ɪɚɫɲɢɪɢɬɟɥɹ, ɤȾɠ/ɤɝ [4];  
  r1 – ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ Ɋɞ, ɤȾɠ/ɤɝ [4]; 
 

 1

2,1·(1610,1-670,5)
= =0,9

2085,6cD . 

 
 ɋɯɟɦɚ ɪɚɫɲɢɪɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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ɉɏɈȼ
ɏɈȼ

ɜ ɉɇȾ-6 

Ɋɇɉ-2 

ɜ ɞɟɚɷɪɚɬɨɪ 

1cDɩɪG

ɩɪt

ɩɪt
2cD

ɩɪ t

ɩɪG

ɩɪG

ɯɨɜt
ɯɨɜt

ɫɥt

ɯɨɜD

1ci

2ci

 
Ɋɢɫɭɧɨɤ 2.4 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɫɲɢɪɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ 

 
 Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɜ ɪɚɫɲɢɪɢɬɟɥɶ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɩɪG , ɤɝ/ɫ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 -ɩɪ ɩɪ ɜɬG G D  ,   (2.27) 

 
 2,1- 0,9 1,2ɩɪG   . 

 
 ɂɡ ɭɪɚɜɧɟɧɢɣ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 
ɪɚɫɲɢɪɢɬɟɥɹ ɤɨɥɢɱɟɫɬɜɨ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ 2ɫD , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 2
2

ɩɪ ɩɪ ɩɪ
ɫ

G ·(t  - t  )
D =

r

  
,   (2.28) 

 
ɝɞɟ ɩɪt  – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɢɡ 1 ɫɬɭɩɟɧɢ, ɤȾɠ/ɤɝ [4]; 

 ɩɪt  – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɫɥɢɜɚɟɦɨɣ ɢɡ 2 ɫɬɭɩɟɧɢ, ɤȾɠ/ɤɝ [4]; 

 r2 – ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ Ɋ6 , ɤȾɠ/ɤɝ [4]; 
 

 2

1,2·(670,5-522,5)
= =0,1

2189,7ɫD . 

 
 Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɫɥɢɜɚɟɦɨɣ ɜ ɬɟɯɧɢɱɟɫɤɭɸ ɤɚɧɚɥɢɡɚɰɢɸ ɩɪG , ɤɝ/ɫ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 



 

26 
 

 
 -ɩɪ ɩɪ ɜɬG G D   ,   (2.29) 

 
 1,2 - 0,1 1,1ɩɪG   . 

 
 Ʉɨɥɢɱɟɫɬɜɨ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɜ ɞɟɚɷɪɚɬɨɪ ɯɨɜD , ɤɝ/ɫ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 ɯɨɜ ɩɪ ɭɬ ɫɧD G D D   ,   (2.30)  

 
 1,1 1,5 3,2 5,8ɯɨɜD     . 
 
 ɂɡ ɭɪɚɜɧɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɉɏɈȼ ɬɟɦɩɟɪɚɬɭɪɭ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ 
ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɯɨɜt , °ɋ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 
( )ɩɪ ɩɪ ɫɥ

ɯɨɜ ɯɨɜ
ɯɨɜ

G t t
t t

D

  
   ,   (2.31) 

 
ɝɞɟ  ɩɪt  – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɪɚɫɲɢɪɢɬɟɥɹ 2 ɫɬɭɩɟɧɢ, °ɋ [4];  

 ɯɨɜt  – ɬɟɦɩɟɪɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉɏɈȼ, °ɋ [7]; 
 ɫɥt  – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɫɥɢɜɚɟɦɚɹ ɜ ɬɟɯɧɢɱɟɫɤɭɸ ɤɚɧɚɥɢɡɚɰɢɸ 
ɩɨɫɥɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, °ɋ [7]; 
 

 1,1 (127,8 60)
30 42,1

5,8ɯɨɜt
     . 

 
2.1.8 Ɋɚɫɱёɬ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

 
 Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɉȼȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
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ɉȼȾ-1

ɉȼȾ-2

ɉȼȾ-3

ɉɇ
ɩɜG

3i
3

ɧt
3D

1D

ɩɜt

ɞt

2D

2
ɧt

1
ɧt

2i

1i

ɞt

ɩɜt

ɩɜt

 
Ɋɢɫɭɧɨɤ 2.5 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɉȼȾ 

 
  ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-1 
 
 1 1 1 ɬɨ( ) ( )ɧ

ɩɜ ɩɜ ɩɜD i t G t t       .   (2.32) 
 
 Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-1 1D , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 1
1 1 ɬɨ

( )

( )
ɩɜ ɩɜ ɩɜ

ɧ

G t t
D

i t 
 


 

,   (2.33) 

 

 1

142,9 (983,3 893,5)
6,3

(3113,1 1022,8) 0,98
D

 
 

 
. 

 
 ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-2 
 
 2 1 2 1 1 2 ɬɨ( ( ) ( )) ( )ɧ ɧ ɧ

ɩɜ ɩɜ ɩɜD i t D t t G t t           . (2.34) 
 

 Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-2 2D , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 1 1 2 ɬɨ
2

2 2 ɬɨ

( ) ( )

( )

ɧ ɧ
ɩɜ ɩɜ ɩɜ

ɧ

G t t D t t
D

i t




      


 
,   (2.35) 

 

 2

142,9 (893,5 810,3) 6,3 (1022,8 810,3) 0,98
5,5

(3027,2 922,7) 0,98
D

     
 

 
. 

 
 ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-3 
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 3 3 3 1 2 2 3 ɬɨ( ( ) ( ) ( )) ( )ɧ ɧ ɧ
ɩɜ ɩɜ ɞD i t D D t t G t t            . (2.36) 

 
 ɉɟɪɟɩɚɞ ɷɧɬɚɥɶɩɢɣ ɧɚ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ ɩɧt , ɄȾɠ/ɤɝ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 
 

 
210

ɩɧ
ɧ

P
t




  
  ,    (2.37) 

  
ɝɞɟ   – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɜɨɞɵ, 3ɦ ɤɝ  [4]; 
 ɧ  – ɄɉȾ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ, % [6]; 
 P  – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɛɚɪ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 ɧ ɞP P P   ,   (2.38) 
 
ɝɞɟ ɞP  – ɞɚɜɥɟɧɢɟ ɧɚ ɜɫɚɫɟ, ɛɚɪ (ɞɚɜɥɟɧɢɟ ɜ ɞɟɚɷɪɚɬɨɪɟ);  
 ɧP  – ɞɚɜɥɟɧɢɟ ɧɚ ɧɚɩɨɪɟ, ɛɚɪ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ [4]; 
   
 0 1,4ɧP P  ,   (2.39) 
 
 130 1,4 182ɧP    , 
 
 182 6 176P    , 
 

 
2176 0,0011 10

25,5
0,75ɩɧt

 
   . 

 
 ɗɧɬɚɥɶɩɢɸ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉȼȾ-3 ɫ ɭɱɟɬɨɦ ɧɚɝɪɟɜɚ ɟɟ ɜ ɉɇ ɞt

, ɤȾɠ/ɤɝ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 ɞ ɞ ɩɧt t t   .   (2.40) 
 
 670,5 25,5 696ɞt    . 
 
 Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-3 3D , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 1 2 2 3 ɬɨ
3

3 3 ɬɨ

( ) ( ) ( )

( )

ɧ ɧ
ɩɜ ɩɜ ɞ

ɧ

G t t D D t t
D

i t




       


 
, (2.41) 

 

 3

142,9 (810,3 696) (5,5 6,2) (922,7 696) 0,98
7,4

(2946,2 832,4) 0,98
D

      
 

 
. 
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2.1.9 Ɋɚɫɱёɬ ɞɟɚɷɪɚɬɨɪɚ 
 
 Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɟɚɷɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

Dɞ 3i

1 1ɫ cD i

1 2 3D D D  3
ɧt

k kD t

ɯɨɜD

ɩɜ ɞG t

ɯɨɜt

Dɨɤ

ɨɤt
Ⱦ

 
Ɋɢɫɭɧɨɤ 2.6 - Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɟɚɷɪɚɬɨɪɚ 

 
 Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɨɬɛɨɪ ɩɪD  ɫɨɫɬɚɜɥɹɟɬ 25 ɬ/ɱ. ȼ 
ɞɟɚɷɪɚɬɨɪ ɜɨɡɜɪɚɳɚɟɬɫɹ ɨɛɪɚɬɧɵɣ ɤɨɧɞɟɧɫɚɬ ɨɤD  ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɤɨɥɢɱɟɫɬɜɟ 90% ɨɬ ɪɚɫɯɨɞɚ ɩɚɪɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɨɬɛɨɪ ɩɪD . 

 ɍɪɚɜɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɨɜ ɞɥɹ ɞɟɚɷɪɚɬɨɪɚ ɢɦɟɸɬ ɜɢɞ 
 

 1 1 2 3

3 1 1 1 2 3 3

( )

( )

ɞ ɫ k ɯɨɜ ɨɤ ɩɜ
ɧ

ɞ ɫ c k k ɯɨɜ ɯɨɜ ɨɤ ɨɤ ɩɜ ɞ

D D D D D D D D G

D i D i D D D t D t D t D t G t

       
               

 (2.42) 

 
 ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ, ɤɝ/ɫ, ɢ ɷɧɬɚɥɶɩɢɣ, ɤȾɠ/ɤɝ, 
ɩɨɥɭɱɚɟɦ ɫɢɫɬɟɦɭ 

 
0,9 (6,3 5,5 7,4) 5,8 6,25 142,9

2946,2 0,9 2756,1 (19,2) 832,4 610,8 5,8 176,4 6,25 781,2 142,9 670,5
ɞ k

ɞ k

D D

D D

       
             
 

 ɂɡ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɩɨɥɭɱɚɟɦ, ɱɬɨ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɞɟɚɷɪɚɬɨɪ ɞD  
ɪɚɜɧɹɟɬɫɹ 1,6 ɤɝ/ɫ, ɚ ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ kD  ɫɨɫɬɚɜɥɹɟɬ 109,2 ɤɝ/ɫ. 
 
 

2.1.10 Ɋɚɫɱёɬ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 
 ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-4 ɢɦɟɟɬ ɜɢɞ 
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 4 4 4 ɬɨ( ) ( )ɧ
k k kD i t D t t       .   (2.43) 

 
 Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɉɇȾ-4 ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.7. 
 

ɉɇȾ-4 

4D

4
ɧt

4i

kDɤtkt

 
Ɋɢɫɭɧɨɤ 2.7 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɉɇȾ-4 

 
  Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉɇȾ-4 4D , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 4
4 4 ɬɨ

( )

( )
k k k

ɧ

D t t
D

i t 
 


 

,   (2.44) 

  

 4

109,2 (610,8 520,5)
4,7

(2759,1 631,9) 0,98
D

 
 

 
. 

 
 ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-5, ɉɇȾ-6, ɉɇȾ-7, 
ɉɇȾ-8 ɢ Ɍɋ 
 

 

5 5 5 4 4 5

4 5 6 2

4 5 6 2 6

/ / / /
6 6 6 2 2 6 4 5 5 6

7 7 7

( ) ( ) ( )

( )

( ) ( ) ( ) ( ) ( )

( ) (

ɧ ɧ ɧ
k k k

k ɤ ɫɩ c
ɧ ɧ

k ɤ c ɤ ɤ ɫɩ ɫɩ
ɧ ɧ ɧ ɧ

c c ɤ ɤ ɤ
ɧ

ɤɤ ɤ

D i t D t t D t t

D D D D D D D

D t D D D D t D t D t

D i t D i t D D t t D t t

D i t D t

 

  



          
     

           

               

     / / / / / / / / /

/ / / / / / / / / / /
8 8 8

)

( ) ( )

ɤ
ɧ

ɤɤ ɤ ɤ

t

D i t D t t







 
      

 (2.45) 

 
 Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɉɇȾ-5,6,7,8 ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.8. 
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Ɋɢɫɭɧɨɤ 2.8 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɉɇȾ-5,6,7,8 

 
 ȼ ɨɯɥɚɞɢɬɟɥɟ ɷɠɟɤɬɨɪɚ ɢ ɨɯɥɚɞɢɬɟɥɟ ɭɩɥɨɬɧɟɧɢɣ ɨɫɧɨɜɧɨɣ ɤɨɧɞɟɧɫɚɬ 
ɧɚɝɪɟɜɚɟɬɫɹ ɧɚ 6°ɋ [6]. ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ, ɤɝ/ɫ, ɢ 
ɷɧɬɚɥɶɩɢɣ, ɤȾɠ/ɤɝ, ɩɨɥɭɱɚɟɦ ɫɢɫɬɟɦɭ 
 

 

5

5 6

5 6

6

5

(2759,1 539,3) 0,98 4,7 (631,9 539,3) 0,98 109,2 (520,5 )

109,2 4,7 0,1 27,6

109,2 (4,7 0,1) 522,5 504 27,6 539,3

(2653,3 522,5) 0,98 0,1 (2712,3 522,5) 0,98

(4,7 )

k

ɤ

ɤ ɤ

D t

D D D

t D D D

D

D

         
     

          

       

   / / / /

7

8

(539,3 522,5) 0,98 (504 )

(2506,8 383) 0,98 (366 225,4)

(2344,6 242,2) 0,98 (225,4 134,7)

ɤ ɤ

ɤ

ɤ

D t

D D

D D







     
      


     

 

 
 ɂɡ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɩɨɥɭɱɚɟɦ, ɱɬɨ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉɇȾ-5 5D  
ɫɨɫɬɚɜɥɹɟɬ 4,9 ɤɝ/ɫ, ɧɚ ɉɇȾ-6 6D  ɫɨɫɬɚɜɥɹɟɬ 4,6 ɤɝ/ɫ, ɧɚ ɉɇȾ-7 7D  ɫɨɫɬɚɜɥɹɟɬ 0,1 
ɤɝ/ɫ, ɧɚ ɉɇȾ-8 8D  ɫɨɫɬɚɜɥɹɟɬ 3,2 ɤɝ/ɫ. Ɋɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɉɇȾ-6 ɩɨɫɥɟ 
ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɤD  ɪɚɜɧɹɟɬɫɹ 72,1 ɤɝ/ɫ. ɗɧɬɚɥɶɩɢɹ ɩɨɫɥɟ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ kt   
ɪɚɜɧɹɟɬɫɹ 514,5 ɤȾɠ/ɤɝ. 
 Ɋɚɫɯɨɞɚ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ ɤ ɪD  , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 
 7 8ɤ ɪ ɤ эɠ ɭɩɥD = D D D D D      ,   (2.46) 
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 72,1 0,7 1,3 4,9 3,1 62,1ɤ ɪD        . 

 
 ɍɬɨɱɧёɧɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ ɬD , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 1 2 3 4 5 6 7 8 0,9ɬ ɞ ɤ ɪ ɫɩ ɩɪD D D D D D D D D D D D D              , (2.47) 

  
 6,3 5,5 7,4 1,6 4,7 0,1 4,6 4,9 3,2 61,1 27,6 0,9 6,9 134,09ɬD               . 

 
 ɉɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ ɩɨ ɪɚɫɯɨɞɭ ɩɚɪɚ ɩ , %, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 100%ɬ ɬ
ɩ

ɬ

D D

D



  ,   (2.48)  

 

 
134,1 134,09

100% 0,005% 2%
134,1ɩ


    . 

 
 ɉɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ ɩ  ɫɨɫɬɚɜɥɹɟɬ 0,005 %, ɱɬɨ ɞɨɩɭɫɬɢɦɨ [6]. ɉɪɨɜɟɪɤɭ 
ɩɨ ɛɚɥɚɧɫɭ ɦɨɳɧɨɫɬɢ pW , ɤȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

 
1 0 1 2 0 2 3 0 3 4 0 4

5 0 5 6 0 6 7 0 7 8 0 8 0

( ( ) ( ) ( ) ( ) ( )

 ( ) ( ) ( ) ( ) ( ) ( )) ,
p ɞ ɩɪ

ɫɩ ɤ ɪ ɤ эɦ

W D i i D i i D D D i i D i i

D D i i D i i D i i D i i D i i 

              

                
 (2.49) 

 
 1950 2159 7526,1 3099 18121,9 4178,6 5145,3 3355,2 75872,5 119981,1.pW          

 
 ɉɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ ɩɨ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ э , %, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 
 

 100%ɪ
э

W W

W



  ,   (2.50) 

 

 120000 119981,1
100% 0,016% 2%

120000э


    . 

 
 ɉɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ э  ɫɨɫɬɚɜɥɹɟɬ 0,016%, ɱɬɨ ɞɨɩɭɫɬɢɦɨ [6]. 
 

 
2.2 Ɋɚɫɱёɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

  
 Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɩɨ ɧɨɜɨɣ ɦɟɬɨɞɢɤɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ Ɍɗɐ [7]. 
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 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ ɬɭQ , ɤȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 0 1 1 2 2( ) ( ) ( ) ( )ɬɭ ɬ ɩɜ c ɫ ɩɜ c c ɩɜ ɯɨɜ ɩɜ ɯɨɜQ D i t D i t D i t D t t             , (2.51) 

 

 
134,1 (3434 983,3) 0,9 (2756,1 983,3) 0,1 (2712,3 983,3)

5,8 (983,3 176,4) 325797,7.
ɬɭQ          

   
 

 
 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɫɩQ , ɤȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 ·( )ɧ

ɫɩ ɫɩ ɫɩ ɫɩQ D i - t ,   (2.52) 
 
 27,6 (2759,1 539,3) 61224,5ɫɩQ     . 

 
 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩQ , ɤȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 
 3 3( ) 0,1 ( )ɩ ɩɪ ɨɤ ɩɪ ɯɨɜQ D i t D i t       ,   (2.53) 

 
 6,9 (2946,2 781,2) 0,1 6,9 (2946,2 125,6) 16993,7ɩQ         . 

 
 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɬQ , ɤȼɬ, ɨɩɪɟɞɟɥɹɟɦ 
ɩɨ ɮɨɪɦɭɥɟ 
 
 ɬ ɩ ɫɩQ Q Q  ,   (2.54) 
 
 61224,5 16993,7 78218,2ɬQ    . 
 
 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ э

ɬɭQ , ɤȼɬ, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 э

ɬɭ ɬɭ ɬQ Q Q  ,   (2.55) 

 
 325797,7 78218,2 247579,5э

ɬɭQ    . 
 
 Ɍɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɩɟQ , ɤȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 ( ) ( )ɩɟ ɩɟ ɩɟ ɩɜ ɩɪ ɩɪ ɩɜQ D i t G t t      ,   (2.56) 

 
ɝɞɟ  ɩɟi  – ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ [4]; 
 
 140,8 (3436,4 983,3) 2,1 (1610,1 983,3) 346725,9ɩɟQ        . 
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 ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɧɚɬB , ɤɝ/ɫ, ɢ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ȼ, ɤɝ/ɫ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 ɩɟ
ɪ

ɧ ɩɝ

Q
B

Q 



,   (2.57) 

 
ɝɞɟ ɪ

ɧQ  – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ [10]; 
 ɩɝ  – ɄɉȾ ɤɨɬɥɨɚɝɪɟɝɚɬɚ [8]; 
 

 346725,9
24,843

15280 0,9134ɧɚɬB  


, 

 

 346725,9
12,951

29310 0,9134
B  


. 

 
 Ɉɬɩɭɳɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɨɬɩW , ɤȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 ɨɬɩ э ɫɧ эW W e W   ,   (2.58) 
 
ɝɞɟ ɫɧe  - ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɤɚ, % [7]; 

 
 120000 0,07 120000 111600ɨɬɩW     . 

 
 Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɭɸ ɬɨɥɶɤɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɧ

ээW , ɤȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 ɫɧ ɫɧ

ээ ээ эW e W  ,   (2.59) 
   

ɝɞɟ  ɫɧ
ээe  – ɞɨɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ [7]; 
 
 0,05 120000 6000ɫɧ

ээW    . 
 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɬɛɨɪɚ ɩɪ  ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 
 

  3 0 3

0 0

1ɤ
ɩɪ

ɤ ɤ

i i i i
K

i i i i


   
         

,   (2.60) 

 
ɝɞɟ К – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɨɚɝɪɟɝɚɬɨɦ [7]; 
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 2946,2 2173,4 3434 2946,2
1 0,4 0,708

3434 2173,4 3434 2173,4ɩɪ
            

. 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ ɫɩ  ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 

 

 5 0 5

0 0

1ɤ
ɫɩ

ɤ ɤ

i i i i
K

i i i i


   
         

,   (2.61) 

 

 2759,1 2173,4 3434 2759,1
1 0,4 0,564

3434 2173,4 3434 2173,4ɫɩ
            

. 

  
 ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱɟɬ ɨɬɛɨɪɨɜ 
ɩɚɪɚ э

ɨɬɛQ , ɤȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 (1 ) (1 )э

ɨɬɛ ɩ ɩɪ ɫɩ ɫɩQ Q Q        ,   (2.62) 

 
 16993,7 (1 0,708) 61224,5 (1 0,564) 31648,8э

ɨɬɛQ        . 
  
 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɫɧ

ɬɭQ , ɤȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ [7] 
 
 0,05ɫɧ

ɬɭ ɬɭQ Q  ,   (2.63) 

 
 0,05 325797,7 16289,9ɫɧ

ɬɭQ    . 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚɦɢ 
ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ эK  ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 
э э ɫɧ
ɬɭ ɨɬɛ ɬɭ

э э э ɫɧ
ɬɭ ɨɬɛ ɬɭ ɬ

Q Q Q
K

Q Q Q Q

  


   
,   (2.64)  

 

 247579,5 16289,9 31648,8
0,791

247579,5 16289,9 31648,8 78218,2эK
 

 
  

. 

 
 Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ эB , ɤɝ/ɫ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 ɨɬɩ
э э ɫɧ

э ээ

W
B B K

W W
  


,   (2.65) 
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 111600
12,951 0,791 10,025

120000 6000эB    


. 

 
 Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ ɬB , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 
 
 ɬ эB B B  ,   (2.66) 
 
 12,951 10,025 2,926ɬB    . 
 
 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ эb , 
ɤɝ/(ɤȼɬ∙ɱ), ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 
3600 э

э
ɨɬɩ

B
b

W


 ,   (2.67) 

 

 3600 10,025
0,323

111600эb


  . 

 
 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ ɬb , ɤɝ/ȽȾɠ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 6
max

10ɬ
ɬ

ɨɬ ɩ

B
b

Q Q
 


,   (2.68) 

 

 62,926
10 38,005

60000 16993,7ɬb   


. 

 
 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ ɬb  ɜ ɩɟɪɟɫɱɟɬɟ ɢɡ 
ɤɝ/ȽȾɠ ɜ ɬ.ɭ.ɬ./Ƚɤɚɥ ɫɨɫɬɚɜɥɹɟɬ 0,159 ɬ.ɭ.ɬ./Ƚɤɚɥ. 

 
 

 2.3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
 2.3.1 Ʉɨɬɥɨɚɝɪɟɝɚɬɵ 

 
 ɉɨ ɪɚɫɯɨɞɭ ɢ ɧɚɱɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɜɢɞɭ ɬɨɩɥɢɜɚ, ɚ 
ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɭɧɢɮɢɤɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɛɢɪɚɟɦ ɛɚɪɚɛɚɧɧɵɣ ɤɨɬɟɥ ɫ 
ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɢ ɬɜɟɪɞɵɦ ɲɥɚɤɨɭɞɚɥɟɧɢɟɦ ɬɢɩɚ ȿ-500-13,8-560 ȻɌ 
(ȻɄɁ-500-140-1).  
 Ʉɨɬɟɥ ɜɟɪɬɢɤɚɥɶɧɨ-ɜɨɞɨɬɪɭɛɧɵɣ, ɨɞɧɨɛɚɪɚɛɚɧɧɵɣ, ɨɞɧɨɤɨɪɩɭɫɧɵɣ, 
ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɜɵɫɨɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ, ɜ ɝɚɡɨɩɥɨɬɧɨɦ ɢɫɩɨɥɧɟɧɢɢ, ɉ-
ɨɛɪɚɡɧɨɣ ɡɚɤɪɵɬɨɣ ɤɨɦɩɨɧɨɜɤɢ ɫ ɭɪɚɜɧɨɜɟɲɟɧɧɨɣ ɬɹɝɨɣ [8]. 
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 Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ ɩɪɢɡɦɚɬɢɱɟɫɤɨɣ ɮɨɪɦɵ ɷɤɪɚɧɢɪɨɜɚɧɚ 
ɰɟɥɶɧɨɫɜɚɪɧɵɦɢ ɩɚɧɟɥɹɦɢ. 
 ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɮɪɨɧɬɨɜɨɣ ɢ ɡɚɞɧɢɣ ɷɤɪɚɧɵ ɨɛɪɚɡɭɸɬ ɫɤɚɬɵ ɯɨɥɨɞɧɨɣ 
ɜɨɪɨɧɤɢ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɪɭɛɵ ɮɪɨɧɬɨɜɨɣ ɫɬɟɧɵ ɤɪɭɬɨ ɨɬɤɥɨɧɟɧɵ ɢ ɨɛɪɚɡɭɸɬ 
ɫɥɚɛɨɧɚɤɥɨɧɧɵɣ ɩɨɬɨɥɨɤ ɧɚɞ ɬɨɩɤɨɣ. 
 Ɍɪɭɛɵ ɡɚɞɧɟɝɨ ɷɤɪɚɧɚ ɧɚ ɭɪɨɜɧɟ ɧɢɠɧɟɣ ɨɬɦɟɬɤɢ ɜɵɯɨɞɧɨɝɨ ɨɤɧɚ ɬɨɩɤɢ 
ɪɚɡɜɟɬɜɥɹɸɬɫɹ. Ɉɞɧɚ ɬɪɭɛɤɚ ɢɡ ɤɚɠɞɵɯ ɩɹɬɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɜ ɩɥɨɫɤɨɫɬɢ ɷɤɪɚɧɚ ɢ 
ɫɥɭɠɢɬ ɩɨɞɜɟɫɤɨɣ ɩɨɫɥɟɞɧɟɝɨ, ɨɫɬɚɥɶɧɵɟ ɜɵɜɨɞɹɬɫɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɷɤɪɚɧɚ ɢ 
ɨɛɪɚɡɭɸɬ ɰɟɥɶɧɨɫɜɚɪɧɨɣ ɩɨɞ, ɝɥɚɞɤɨɬɪɭɛɧɵɟ ɮɟɫɬɨɧ ɢ ɩɨɬɨɥɨɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 
ɝɚɡɨɯɨɞɚ. 
 Ȼɨɤɨɜɵɟ ɫɬɟɧɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɝɚɡɨɯɨɞɚ, ɮɪɨɧɬɨɜɚɹ, ɡɚɞɧɹɹ ɫɬɟɧɵ ɢ 
ɩɨɬɨɥɨɤ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɬɩɭɫɤɧɨɝɨ ɝɚɡɨɯɨɞɚ ɡɚɤɪɵɬɵ ɰɟɥɶɧɨɫɜɚɪɧɵɦɢ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶɧɵɦɢ ɩɚɧɟɥɹɦɢ  
 Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɫ ɬɜɟɪɞɵɦ ɲɥɚɤɨɭɞɚɥɟɧɢɟɦ. ɒɥɚɤɨɭɞɚɥɟɧɢɟ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɟ, ɧɟɩɪɟɪɵɜɧɨɟ ɫ ɩɨɦɨɳɶɸ ɲɧɟɤɨɜɵɯ ɬɪɚɧɫɩɨɪɬɟɪɨɜ ɢ 
ɞɪɨɛɢɥɨɤ. 
 Ɍɨɩɤɚ ɨɛɨɪɭɞɨɜɚɥɚ 12 ɩɪɹɦɨɬɨɱɧɵɦɢ ɳɟɥɟɜɵɦɢ ɩɵɥɟɭɝɨɥɶɧɵɦɢ 
ɝɨɪɟɥɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɭɝɥɚɯ ɬɨɩɤɢ ɜ ɬɪɢ ɹɪɭɫɚ. 
 ɉɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɪɚɞɢɚɰɢɨɧɧɨ-ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɢɩɚ ɪɚɡɦɟɳɟɧ ɜ ɬɨɩɨɱɧɨɣ 
ɤɚɦɟɪɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɝɚɡɨɯɨɞɟ. ɒɢɪɦɵ ɢ ɤɨɧɜɟɤɬɢɜɧɚɹ ɱɚɫɬɶ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɪɚɡɦɟɳɟɧɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ ɢ ɜ ɩɨɜɨɪɨɬɧɨɦ ɝɚɡɨɯɨɞɟ. 
 ȼ ɤɨɧɜɟɤɬɢɜɧɨɣ ɲɚɯɬɟ ɩɨ ɯɨɞɭ ɝɚɡɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɬɪɢ ɫɟɤɰɢɢ ɜɨɞɹɧɨɝɨ 
ɷɤɨɧɨɦɚɣɡɟɪɚ ɢ ɬɪɭɛɱɚɬɵɣ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɫɤɨɦɩɨɧɨɜɚɧɧɵɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. 
  ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɚ ȻɄɁ-500-140 ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.9. 

 
Ɋɢɫɭɧɨɤ 2.9 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɚ ȻɄɁ-500-140 
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 ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɚ ȻɄɁ-500-140 ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.10. 

 
Ɋɢɫɭɧɨɤ 2.10 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɚ ȻɄɁ-500-140 
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 2.3.2 ȼɵɛɨɪ ɪɟɝɟɧɟɪɚɬɢɜɧɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 
 
 ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɵɛɢɪɚɟɦ ɩɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ, ɱɬɨɛɵ 
ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɞɨɜɥɟɬɜɨɪɹɥɢ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɉɌɋ. 
ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ [5]:  
 – ɉȼȾ-1 ɬɢɩɨɪɚɡɦɟɪɚ ɉȼ-425-230-37, ɝɞɟ 425 – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 
ɬɟɩɥɨɨɛɦɟɧɚ, ɦ2, 230 ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ, ɛɚɪ, 37 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ, ɛɚɪ; 
 – ɉȼȾ-2 ɬɢɩɨɪɚɡɦɟɪɚ ɉȼ-425-230-55; 
 – ɉȼȾ-3 ɬɢɩɨɪɚɡɦɟɪɚ ɉȼ-425-230-13. 
 ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ [5]:  
 – ɉɇȾ-4 ɬɢɩɨɪɚɡɦɟɪɚ ɉɇ-250-16-7-IV; 
 – ɉɇȾ-5 ɬɢɩɨɪɚɡɦɟɪɚ ɉɇ-250-16-7-IV; 
 – ɉɇȾ-6 ɬɢɩɨɪɚɡɦɟɪɚ ɉɇ-250-16-7-IV; 
 – ɉɇȾ-7 ɬɢɩɨɪɚɡɦɟɪɚ ɉɇ-250-16-7-III; 
 – ɉɇȾ-8 ɬɢɩɨɪɚɡɦɟɪɚ ɉɇ-250-16-7-III; 
 
 
 2.3.3 ȼɵɛɨɪ ɞɟɚɷɪɚɬɨɪɚ 
 
 ɉɨ ɧɚɣɞɟɧɧɨɦɭ ɪɚɫɯɨɞɭ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɩɜG , ɬ/ɱ, ɜɵɛɢɪɚɟɦ ɞɟɚɷɪɚɬɨɪ 
ɫɦɟɲɢɜɚɸɳɟɝɨ ɬɢɩɚ ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɤɨɥɨɧɤɨɣ Ⱦɉ-500 ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [5]: 
 – ɞɚɜɥɟɧɢɟ 6 ɛɚɪ;  
 – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 500 ɬ/ɱ. 
 Ɍɚɤ ɤɚɤ ɟɦɤɨɫɬɶ ɞɟɚɷɪɚɬɨɪɧɨɝɨ ɛɚɤɚ ɞɥɹ Ɍɗɐ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɫɭɦɦɚɪɧɵɣ ɡɚɩɚɫ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 7 ɦɢɧɭɬ ɪɚɛɨɬɵ 
ɤɨɬɥɨɚɝɪɟɝɚɬɚ [7], ɬɨ ɜɵɛɢɪɚɟɦ ɛɚɤ ȻȾ-120-1 ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɜɦɟɫɬɢɦɨɫɬɶɸ 150 
ɦ3. 
 
 
 2.3.4 ȼɵɛɨɪ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 

 
 ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜɵɛɢɪɚɟɦ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɩɪɨɩɭɫɤɭ ɜɨɞɵ, 
ɞɚɜɥɟɧɢɸ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɢ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ [5]. 
 ȼɵɛɢɪɚɟɦ ɋɉ ɬɢɩɨɪɚɡɦɟɪɚ ɉɋȽ-1300-3-8-II ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  
 – ɞɚɜɥɟɧɢɟ ɩɚɪɚ 0,03 – 0,3 Ɇɉɚ; 
 – ɞɚɜɥɟɧɢɟ ɜɨɞɵ 0,088 Ɇɉɚ; 
 – ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ 29,2 ɤɝ/ɫ ɢ ɫɟɬɟɜɨɣ ɜɨɞɵ 556 ɤɝ/ɫ. 
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 2.3.5 ȼɵɛɨɪ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 
 
 ɇɚɩɨɪ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 40% ɛɨɥɶɲɟ, ɱɟɦ ɧɨɦɢɧɚɥɶɧɨɟ 
ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ. ɉɨɫɤɨɥɶɤɭ ɫɬɪɭɤɬɭɪɚ Ɍɗɐ ɧɟɛɥɨɱɧɚɹ, ɬɨ ɜɫɟ 
ɉɗɇɵ ɪɚɛɨɬɚɸɬ ɜ ɨɛɳɢɣ ɩɢɬɚɬɟɥɶɧɵɣ ɤɨɥɥɟɤɬɨɪ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɉɗɇ 
ɜɵɛɢɪɚɟɦ ɫ ɬɟɦ ɭɫɥɨɜɢɟɦ, ɱɬɨ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɚɫɨɫɨɜ, 
ɨɫɬɚɜɲɢɣɫɹ ɦɨɝ ɨɛɟɫɩɟɱɢɬɶ ɧɨɦɢɧɚɥɶɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɨɚɝɪɟɝɚɬɚ. 
 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɉɗɇ ɩɧQ , 3ɦ ɱ , ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (ɞɜɚ ɧɚɫɨɫɚ ɩɨ 
100 % ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚ ɬɭɪɛɢɧɭ – ɨɞɢɧ ɢɡ ɧɢɯ ɪɟɡɟɪɜɧɵɣ) 
 
 3,6ɩɧ ɩɜQ G  ,   (2.69) 
 
 142,9 3,6 514,5ɩɧQ    . 
 
 ȼɵɛɢɪɚɟɦ ɧɚ ɨɞɢɧ ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɬɢɩɚ ɉɗ-580-185/200 ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [5]: 
 – ɩɨɞɚɱɚ 580 3ɦ ɱ ; 
 – ɧɚɩɨɪ 2030 ɦ; 
 – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 2904 ɨɛ/ɦɢɧ; 
 – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 3650 ɤȼɬ. 
 
 
 2.3.6 ȼɵɛɨɪ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ 
 
 Ɂɚ ɪɚɫɱɟɬɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢɦɟɦ ɪɚɫɯɨɞ ɤɨɧɞɟɧɫɚɬɚ ɜ ɥɟɬɧɢɣ 
ɩɟɪɢɨɞ D=347,6 ɬ/ɱ. ȼɵɛɢɪɚɟɦ ɤɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ ɬɢɩɚ Ʉɫȼ500-85 (ɞɜɚ ɧɚɫɨɫɚ 
ɩɨ 100 % ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚ ɬɭɪɛɢɧɭ – ɨɞɢɧ ɢɡ ɧɢɯ ɪɟɡɟɪɜɧɵɣ) ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [5]: 
 – ɩɨɞɚɱɚ 500 3ɦ ɱ ; 
 – ɧɚɩɨɪ 85 ɦ; 
 – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1000 ɨɛ/ɦɢɧ; 
 – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 154 ɤȼɬ. 
 
 
 2.3.7 ȼɵɛɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ 

 
 ɉɨ ɪɚɫɯɨɞɭ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ ɧɚ ɬɭɪɛɢɧɭ ɜ ɤɨɥɢɱɟɫɬɜɟ 16000 ɦ3/ɱ 
ɜɵɛɢɪɚɟɦ ɧɚɫɨɫ ɬɢɩɚ Ɉɉ2-110 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [5]: 
 – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 11880-21960 3ɦ ɱ ; 
 – ɧɚɩɨɪ 16,2-9,4 ɦ; 
 – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 485 ɨɛ/ɦɢɧ; 
 – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 505-897 ɤȼɬ. 
 



 

41 
 

 2.3.8 ȼɵɛɨɪ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ 
 

 ɉɪɢɦɟɧɹɟɦ ɞɜɟ ɫɬɭɩɟɧɢ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ: ɩɟɪɜɚɹ ɫɬɭɩɟɧɶ (ɋɇ-1) 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɜɬɨɪɚɹ (ɋɇ-2) – ɩɟɪɟɞ ɌɎɍ. ɋɟɬɟɜɵɟ 
ɧɚɫɨɫɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɜɭɯ ɧɚ ɬɭɪɛɢɧɭ, ɪɚɫɫɱɢɬɵɜɚɹ ɢɯ ɧɚ 50%-
ɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 
 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ ɫɧQ , 3ɦ ɱ , ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 3,6
2
ɫɜ

ɫɧ
G

Q   ,   (2.70)  

 

 
268,7

3,6 483,8
2ɫɧQ    .  

 
 ȼɵɛɢɪɚɟɦ ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɬɢɩɚ ɋɗ-500-70 
ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [5]: 
 – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 500 3ɦ ɱ ; 
 – ɧɚɩɨɪ 70 ɦ; 
 – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 3000 ɨɛ/ɦɢɧ; 
 – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 120 ɤȼɬ; 
 – ɄɉȾ 82 %. 
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 3 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
 3.1 ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
 

Ⱦɥɹ Ɍɗɋ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ ɜɵɛɢɪɚɟɦ ɝɪɚɞɢɪɧɸ 
ɩɥɟɧɨɱɧɨɝɨ ɬɢɩɚ. Ɉɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦ ɷɮɮɟɤɬɨɦ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɦɚɥɵɯ 
ɩɥɨɳɚɞɹɯ ɢ ɦɟɧɶɲɟɣ ɫɬɨɢɦɨɫɬɶɸ ɫɨɨɪɭɠɟɧɢɹ. ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɧɚɞёɠɧɨɫɬɢ ɫɢɫɬɟɦ 
ɨɯɥɚɠɞɟɧɢɹ ɩɨɤɚɡɵɜɚɟɬ ɨɞɧɨɡɧɚɱɧɨ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɧɚɞёɠɧɨɫɬɶ ɫɢɫɬɟɦ ɫ 
ɛɚɲɟɧɧɵɦɢ ɝɪɚɞɢɪɧɹɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɟɧɬɢɥɹɬɨɪɧɵɦɢ ɡɚ ɫɱёɬ ɨɬɫɭɬɫɬɜɢɹ ɜ ɧɟɣ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɜɪɚɳɚɸɳɢɯɫɹ ɦɟɯɚɧɢɡɦɨɜ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. ɗɬɨ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɨɩɪɟɞɟɥɹɟɬ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɟɧɬɢɥɹɬɨɪɧɵɯ 
ɝɪɚɞɢɪɟɧ ɞɥɹ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ ɛɨɥɶɲɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ [5]. 

ɋɯɟɦɚ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɫ ɛɚɲɟɧɧɨɣ ɝɪɚɞɢɪɧɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 3.1. 
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1 – ɜɵɬɹɠɧɚɹ ɛɚɲɧɹ; 2 – ɨɪɨɫɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ; 3 – ɐɇ; 4 – ɤɨɧɞɟɧɫɚɬɨɪ; 5 – 

ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ; 6 – ɨɯɥɚɞɢɬɟɥɶ ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ; 7 – ɩɨɞɲɢɩɧɢɤɢ; 8 – ɏȼɈ; 9 – 
ɩɨɞɩɢɬɤɚ.  

 
Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɫ ɝɪɚɞɢɪɧɟɣ 

 
ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɜɵɪɚɛɨɬɤɢ ɬɟɩɥɚ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 

ɜɨɞɚ ɹɜɥɹɟɬɫɹ, ɜɨ-ɩɟɪɜɵɯ, ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ, ɜɨ-ɜɬɨɪɵɯ, 
ɨɧɚ ɫɥɭɠɢɬ ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɨɝɨ ɨɝɪɨɦɧɵɟ ɤɨɥɢɱɟɫɬɜɚ 
ɬɟɩɥɚ ɩɟɪɟɦɟɳɚɸɬɫɹ ɧɚ ɫɬɚɧɰɢɢ ɨɬ ɛɨɥɟɟ ɧɚɝɪɟɬɵɯ ɬɟɥ ɤ ɦɟɧɟɟ ɧɚɝɪɟɬɵɦ. 
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 ȼɨɞɭ ɪɚɫɯɨɞɭɸɬ ɬɚɤɠɟ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɞɥɹ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɛɵɬɨɜɵɯ ɧɭɠɞ. Ɋɚɫɯɨɞ ɜɨɞɵ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɪɨɞɚ ɫɠɢɝɚɟɦɨɝɨ 
ɬɨɩɥɢɜɚ, ɬɢɩɚ ɢ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, 
ɩɪɢɦɟɧɹɟɦɨɣ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ, ɫɬɟɩɟɧɶ ɫɨɜɟɪɲɟɧɫɬɜɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ.  
 Ɉɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɭɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 3.1. 
  
Ɍɚɛɥɢɰɚ 3.1 – Ɉɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ 

ɇɚɡɧɚɱɟɧɢɟ ɜɨɞɵ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, 

% 
Ɉɯɥɚɠɞɟɧɢɟ ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ 4,5÷12,5 
Ɉɯɥɚɠɞɟɧɢɟ ɦɚɫɥɚ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɢ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 1,5÷3,5 
Ɉɯɥɚɠɞɟɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 0,7÷1,0 
Ƚɢɞɪɨɬɪɚɧɫɩɨɪɬ ɡɨɥɵ ɢ ɲɥɚɤɚ 2÷6 
ȼɨɫɩɨɥɧɟɧɢɟ ɩɨɬɟɪɶ ɤɨɧɞɟɧɫɚɬɚ ɢ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 0,5÷0,8 
ɏɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 0,03÷0,05 
ȼɨɫɩɨɥɧɟɧɢɟ ɩɨɬɟɪɶ ɜɨɞɵ ɜ ɫɢɫɬɟɦɚɯ ɨɛɨɪɨɬɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

4÷7 

 
  ȼ ɨɪɨɫɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɝɪɚɞɢɪɧɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ 
ɧɚɫɨɫɨɜ ɩɨɫɬɭɩɚɟɬ ɩɨɞɨɝɪɟɬɚɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɚɯ ɬɭɪɛɢɧ ɨɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ. 
 Ƚɪɚɞɢɪɧɢ ɢɦɟɸɬ ɫɢɫɬɟɦɭ ɜɨɞɨɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ 
ɪɚɡɛɪɵɡɝɢɜɚɬɟɥɟɣ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɨɬɪɚɠɚɬɟɥɶɧɵɟ ɩɥɚɫɬɦɚɫɫɨɜɵɟ 
ɫɨɩɥɚ ɫ ɜɵɯɨɞɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɧɟ ɦɟɧɟɟ 40 ɦɦ. ȼɨɞɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 15-18 ɤɉɚ 
ɪɚɡɛɪɵɡɝɢɜɚɟɬɫɹ ɧɚɞ ɨɪɨɫɢɬɟɥɟɦ ɜ ɜɢɞɟ ɞɨɠɞɹ ɢ ɫɬɟɤɚɟɬ ɧɚ ɟɝɨ ɥɢɫɬɵ. 
Ɉɪɨɫɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨɛɪɚɧɨ ɜ ɨɬɞɟɥɶɧɵɟ ɛɥɨɤɢ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɥɢɫɬɨɜ. 
ȼɨɞɹɧɚɹ ɩɥɟɧɤɚ, ɫɬɟɤɚɸɳɚɹ ɩɨ ɫɬɟɧɤɚɦ ɨɪɨɫɢɬɟɥɹ, ɨɯɥɚɠɞɚɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ 
ɢɫɩɚɪɟɧɢɹ ɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫ ɜɨɡɞɭɯɨɦ, ɜɯɨɞɹɳɢɦ ɜ ɨɪɨɫɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
ɱɟɪɟɡ ɨɤɧɚ. ɇɚɝɪɟɬɵɣ ɢ ɧɚɫɵɳɟɧɧɵɣ ɜɨɞɹɧɵɦɢ ɩɚɪɚɦɢ ɜɨɡɞɭɯ ɨɬɜɨɞɢɬɫɹ ɜɜɟɪɯ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɟɫɬɟɫɬɜɟɧɧɨɣ ɬɹɝɢ ɱɟɪɟɡ ɜɵɬɹɠɧɭɸ ɛɚɲɧɸ. 
 Ȼɚɲɧɹ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɧɚɪɭɠɧɵɦ 
ɤɚɪɤɚɫɨɦ ɢ ɨɛɲɢɜɤɨɣ ɝɨɮɪɢɪɨɜɚɧɧɵɦɢ ɥɢɫɬɚɦɢ ɢɡ ɚɥɸɦɢɧɢɟɜɨ-ɦɚɝɧɢɟɜɨɝɨ 
ɫɩɥɚɜɚ. Ɉɯɥɚɠɞɟɧɧɚɹ ɜɨɞɚ ɫɬɟɤɚɟɬ ɜ ɜɨɞɨɫɛɨɪɧɵɣ ɛɚɫɫɟɣɧ, ɨɬɤɭɞɚ ɩɪɢ ɛɨɥɟɟ 
ɧɢɡɤɨɣ, ɱɟɦ ɧɚ ɜɯɨɞɟ ɬɟɦɩɟɪɚɬɭɪɟ ɡɚɛɢɪɚɟɬɫɹ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦɢ ɧɚɫɨɫɚɦɢ ɞɥɹ 
ɩɨɞɚɱɢ ɫɧɨɜɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɵ ɬɭɪɛɢɧ.  
 ȼɨɞɚ ɜ ɝɪɚɞɢɪɧɹɯ ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɚɪɟɧɢɹ. 
Ʉɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɹɟɦɨɣ ɜɥɚɝɢ ɫ ɭɱɟɬɨɦ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɫɨɫɬɚɜɥɹɟɬ 
1,5-2%. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɚɪɟɧɢɹ ɫɨɥɟɫɨɞɟɪɠɚɧɢɟ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ 
ɜɨɡɪɚɫɬɚɟɬ; ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɥɟɣ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ ɨɫɭɳɟ-
ɫɬɜɥɹɸɬ ɩɪɨɞɭɜɤɭ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢɥɢ ɩɪɢɦɟɧɹɸɬ ɯɢɦɢɱɟɫɤɭɸ 
ɨɛɪɚɛɨɬɤɭ ɞɨɛɚɜɨɱɧɨɣ ɜɨɞɵ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɫɬɚɧɢɹ ɨɪɨɫɢɬɟɥɟɣ 
ɜɨɞɨɪɨɫɥɹɦɢ ɰɢɪɤɭɥɹɰɢɨɧɧɭɸ ɜɨɞɭ ɯɥɨɪɢɪɭɸɬ. 
 ȼɨɞɚ, ɩɨɫɬɭɩɚɸɳɚɹ ɜ ɝɚɡɨɨɯɥɚɞɢɬɟɥɢ ɢ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɬɭɪɛɢɧ, ɬɚɤɠɟ 
ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ ɝɪɚɞɢɪɧɢ. ȿё ɡɚɝɪɹɡɧɟɧɢɹ ɦɚɫɥɨɦ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ 
ɞɚɜɥɟɧɢɟ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɛɨɥɶɲɟ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ.  
 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɚɞɢɪɟɧ ɫɥɟɞɭɸɳɢɟ: 
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 - ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ G, ɬ/ɱ, ɨɯɥɚɠɞɚɟɦɨɣ ɜɨɞɵ; 
 - ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ Q = Gc (t2 - t1), ɤȼɬ, ɝɞɟ t2 ɢ t1 - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɱɚɥɶɧɚɹ 
ɢ ɤɨɧɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, °ɋ; ɫ - ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/ (ɤɝ ∙ °ɋ); 
 - ɩɥɨɬɧɨɫɬɶ ɨɪɨɲɟɧɢɹ G/F, ɦ3/(ɦ3 ∙ ɱ), ɝɞɟ F - ɩɥɨɳɚɞɶ ɨɪɨɫɢɬɟɥɹ, ɹɜɥɹɸɳɚɹɫɹ 
ɨɫɧɨɜɧɨɣ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɝɪɚɞɢɪɧɢ. 
 Ɋɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ Dɨɜ, ɤɝ/ɫ, ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɦ ɪɟɠɢɦɟ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
 Dɨɜ = m  Dɤ,  (3.1)  

 
ɝɞɟ  m = 45 100 – ɤɪɚɬɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ, ɤɝ/ɤɝ, ɩɪɢɧɢɦɚɟɦ m = 60; 
 D’ɤ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɦ 
ɪɟɠɢɦɟ, ɤɝ/ɫ; 
 
 D’ɤ = Dɤ + Dɫɩ + Dɩɪ,  (3.2) 
 
 D’ɤ = 62,1 + 27,6+ 6,9 = 96,6, 
 
 Dɨɜ = 60  96,6= 5794,3. 
 
 Ɉɛɴёɦɧɵɣ ɪɚɫɯɨɞ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ Dɨɜ, ɦ3/ɱ 
 
 Dɨɜ = Dɨɜ/ρ,  (3.3) 
 
ɝɞɟ  ρ – ɩɥɨɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ, ɤɝ/ɦ3; 

 
 Dɨɜ = 5794,3·3600/1000 = 20859,5. 
 
 Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɪ

ɨɜD , ɦ3/ɱ 
 
 ɪ

ɨɜD  = 1,1 1,2 Dɨɜ,  (3.4) 
 
 ɪ

ɨɜD  = 1,15·20859,5= 23988,5.  
 
 Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɤɚɩɟɥɶɧɨ-ɩɥɟɧɨɱɧɵɯ ɝɪɚɞɢɪɟɧ t2 - t1 = 6 ÷ 
12°ɋ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ Q, ɤȼɬ 
 
 Q = Dɪ

ɨɜ  ɋɜ  (t2 - t1),   (3.5) 
 
 Q = 23988,5 ∙ 4,186 ∙ 9 = 903741. 
 
 ɉɨɜɟɪɯɧɨɫɬɶ ɨɪɨɲɟɧɢɹ ɨɪF , ɦ2, ɧɚɯɨɞɢɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 







 

45 
 

 ɭɞэɨɪ fWF  ,   (3.6) 

 
ɝɞɟ Wɷ – ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɤɚ, ɤȼɬ; 
 ɭɞf  – ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɪɨɲɟɧɢɹ, ɦ2/ɤȼɬ; 
 
 120000 0,03 3600ɨɪF    . 

 
 ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚ ɤɚɠɞɭɸ ɬɭɪɛɢɧɭ ɨɞɧɭ ɝɪɚɞɢɪɧɸ ɬɢɩɚ ȻȽ-3200-73 ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [4]: 
 - ɉɥɨɳɚɞɶ ɨɪɨɲɟɧɢɹ, ɦ2 –3200; 
 - Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ, ɬɵɫ.ɦ3/ɱ – 20,0 ÷ 26,0; 
 - ɉɥɨɬɧɨɫɬɶ ɨɪɨɲɟɧɢɹ, ɦ3/(ɦ3 ∙ ɱ) – 6 ÷ 8; 
 - ȼɵɫɨɬɚ ɩɨɞɴёɦɚ ɜɨɞɵ, ɦ – 10; 
 - ȼɵɫɨɬɚ ɛɚɲɧɢ, ɦ – 81; 
 - ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɜɟɪɯɧɟɣ ɱɚɫɬɢ, ɦ – 30,2; 
 - ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɢɠɧɟɣ ɱɚɫɬɢ, ɦ – 81. 
  
 Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɝɪɚɞɢɪɧɢ ɧɚɣɞёɦ ɩɥɨɬɧɨɫɬɶ ɨɪɨɲɟɧɢɹ q , ɦ3/(ɦ3 ∙ ɱ) 
 

 
ɪ

ɨɜ

ɨɪ

D
q

F
 ,   (3.7) 

 

 23988,5
6,7

3600
q   . 

 
 ɇɚɣɞɟɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɨɪɨɲɟɧɢɹ ɛɥɢɡɤɚ ɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɜɵɛɪɚɧɧɨɣ 
ɝɪɚɞɢɪɧɢ. 
 
 
 3.2 ɋɢɫɬɟɦɚ ɡɨɥɨɨɱɢɫɬɤɢ 
 

ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɭɪɵɣ ɭɝɨɥɶ ɦɚɪɤɢ Ȼ2 
Ȼɨɪɨɞɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɝɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2 
[10]. 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɭɝɥɹ 

Ɇɟɫɬɨɪɨɠ- 
ɞɟɧɢɟ 

Ɇɚɪɤɚ 
 

Ɋɚɛɨɱɚɹ ɦɚɫɫɚ ɬɨɩɥɢɜɚ, % ȼɵɯɨɞ 
ɥɟɬɭɱɢɯ, 

ȽV , % 

Ɍɟɦɩɟɪɚɬɭɪɵ 
ɩɥɚɜɥɟɧɢɹ ɡɨɥɵ, °ɋ 

PW  PA  PS  PC  PH  PN  PO  1t  2t  
3t  

Ȼɨɪɨɞɢɧɫɤɨɟ 2Ȼ, Ɋ 33 7,4 0,2 42,6 3 0,6 13,2 47 1180 >1210 >1230 
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 Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ 0
ɜV , ɦ3/ɤɝ, ɞɥɹ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɦ 

ɩɨ ɮɨɪɦɭɥɟ [10] 
 
 0 0,0889 ( 0,375 ) 0,265 0,0333Ɋ P P P

ɜV C S H O        ,  (3.8) 
 
 0 0,0889 (42,6 0,375 0,2) 0,265 3 0,0333 13,2 4,1ɜV          . 
 
 Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɚɡɨɬɚ 

2

0
NV , ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

 
2

0 00,79 0,8
100

P

N ȼ
N

V V    ,  (3.9) 

 

 
2

0 0,6
0,79 4,1 0,8 3,3

100NV      . 

 
 Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ 

2ROV , ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

 
2

0 0,375
1,866

100

Ɋ Ɋ

RO

C S
V

 
  ,    (3.10) 

    

 
2

42,6 0,375 0,2
1,866 0,8

100ROV
 

   . 

 
 Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɞɥɹ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ 

2

0
H OV , ɦ3/ɤɝ, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 

2

0 00,111 0,0124 0,0161P P
H O BV H W V      ,  (3.11) 

 
 

2

0 0,111 3 0,0124 33 0,0161 4,1 0,8H OV        . 

 
 Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 0

ɝV , ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 

2 2 2

0 0 0 0
ɝ H O RO NV V V V   ,   (3.12) 

 
 0 3,3 0,8 0,8 4,9ɝV     . 
 
 Ɉɛɴɟɦ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɭɯ

ɝV , ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 0 01,0161 ( 1)ɭɯ

ɝ ɝ ɭɯ ɜV V V     ,   (3.13) 
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 4,9 1,0161 (1,3 1) 4,1 6,1ɭɯ
ɝV       . 

 
 Ɋɚɫɯɨɞ ɝɚɡɨɜ ɩɟɪɟɞ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɦ ɝV , ɦ3/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ  
 

 04 273100
( ( ) )

100 273
ɭɯ ɞ

ɝ ɝ ɡɭ ɝɯ ɜ
tq

V B V V 


         ,  (3.14) 

 

 100 0,5 160 273
24,843 (6,1 (0,1 0,08) 4,1) 270,5

100 273ɝV
 

        . 

 
 ȼ ɤɚɱɟɫɬɜɟ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɮɢɥɶɬɪ ɜɜɢɞɭ 
ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɫɟɱɟɧɢɟ ɤɨɪɩɭɫɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ, 2ɦ  [11] 
 

 Vω=
z u

,    (3.15) 

 
ɝɞɟ V – ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪ, ɦ3/ɫ;  
 z – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɤɨɪɩɭɫɨɜ, ɲɬ; 
 u – ɫɤɨɪɨɫɬɶ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ/ɫ, ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɧɚ ɧɢɡɤɢɟ 
ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ (1,5 ɦ/ɫ), ɩɨɷɬɨɦɭ ɨɫɧɨɜɧɨɟ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ 
ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɟɣ ɭɫɬɚɧɨɜɤɟ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɜɯɨɞɟ 
ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ; 
  

 270,5ω= 180,3
1 1,5




. 

 
ɉɨ ɧɟɨɛɯɨɞɢɦɨɦɭ ɫɟɱɟɧɢɸ ɤɨɪɩɭɫɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɜɵɛɢɪɚɟɦ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪ ɬɢɩɚ ɗȽȺ2-56-12-6-4 [11] ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
- ɩɥɨɳɚɞɶ ɚɤɬɢɜɧɨɝɨ ɫɟɱɟɧɢɹ - 181,7 ɦ2; 
- ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɟɣ - 4 ɲɬ; 
- ɞɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ - 330ɋ; 
- ɪɚɡɪɹɠɟɧɢɟ ɨɱɢɳɚɟɦɨɝɨ ɝɚɡɚ ɧɟ ɛɨɥɟɟ – 50 ɦ.ɜ.ɫɬ.; 
- ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ - 0,85 ɤɉɚ; 
- ɨɫɚɞɢɬɟɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ – 36 ɲɬ.;  
- ɚɤɬɢɜɧɚɹ ɜɵɫɨɬɚ – 1200 ɦɦ; 
- ɲɢɪɢɧɚ – 384 ɦɦ; 
- ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɨɫɚɠɞɟɧɢɹ - 21000 ɦ2; 
- ɤɨɪɨɧɢɪɭɸɳɢɟ ɷɥɟɤɬɪɨɞɵ – 35 ɲɬ.; 
- ɚɤɬɢɜɧɚɹ ɞɥɢɧɚ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ – 8697 ɦɦ; 
- ɤɨɥ-ɜɨ ɩɪɢɜɨɞɨɜ ɞɥɹ ɜɫɬɪɹɯɢɜɚɧɢɹ ɷɥɟɤɬɪɨɞɨɜ:  
- ɨɫɚɞɢɬɟɥɶɧɵɯ – 8 ɲɬ; 
- ɤɨɪɨɧɢɪɭɸɳɢɯ – 32 ɲɬ; 
- ɞɥɹ ɜɫɬɪɹɯɢɜɚɧɢɹ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɪɟɲɟɬɤɢ - 4 ɲɬ.  
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Ƚɚɛɚɪɢɬɵ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ: 
- ɲɢɪɢɧɚ – 17600 ɦɦ; 
- ɞɥɢɧɚ – 22740 ɦɦ; 
- ɜɵɫɨɬɚ – 19900 ɦɦ. 
 

 ɍɬɨɱɧɟɧɧɚɹ ɫɤɨɪɨɫɬɶ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ/ɫ 
 

 ɭɬ
ɷɮ

V
U

z ω



,    (3.16) 

 

 ɭɬ
270,5

U 1,49
1 181,7

 


. 

 
 Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɞɪɟɣɮɚ, ɦ/ɫ [11] 
 
 2

ɬ ɨɤυ 0,25 (ȿ ȿ ) d    ,    (3.17) 
 
ɝɞɟ ȿ – ɫɪɟɞɧɹɹ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɩɨɥɹ, ɤȼ/ɦ; 
 ȿɨɤ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɪɚɬɧɨɣ ɤɨɪɨɧɵ; 
 d – ɞɢɚɦɟɬɪ ɭɝɨɥɶɧɨɣ ɩɵɥɢ; 
 
 2 6

ɬυ 0,25 (280 1) 16 10 0,31      . 
 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɜɬɨɪɢɱɧɨɝɨ ɭɧɨɫɚ 
 
 ɭɧ ɧ ɷɥ ɜɫɄ Ʉ Ʉ Ʉ [1 0,25 (u 1)]       ,    (3.18) 

 
ɝɞɟ  ɧɄ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɫɨɬɵ ɷɥɟɤɬɪɨɞɚ; 
 ɷɥɄ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɢɩɚ ɷɥɟɤɬɪɨɞɨɜ; 
 ɜɫɄ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɠɢɦɚ ɜɫɬɪɹɯɢɜɚɧɢɹ; 
 
 ɭɧɄ 0,625 1 1,3 [1 0,25 (1,06 1)] 0,8        . 

  
 ɉɚɪɚɦɟɬɪ ɡɨɥɨɭɥɚɜɢɬɟɥɹ ɪɉ  

 

 ɩ
ɪ ɭɧ

ɭɬ

n Lυɉ 0,2 Ʉ
U t


    ,    (3.19) 

 
ɝɞɟ  n – ɱɢɫɥɨ ɩɨɥɟɣ, ɲɬ; 
 ɩL – ɞɥɢɧɚ ɨɞɧɨɝɨ ɩɨɥɹ, ɦ; 
 t – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɪɨɧɢɪɭɸɳɢɦ ɢ ɨɫɚɞɢɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɚɦɢ, ɦ; 
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 ɪ
0,31 4 1,2ɉ 0,2 0,8 2,34
1,49 0,15


     . 

  
 ɉɪɨɫɤɨɤ ɫ ɭɱɟɬɨɦ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 
 

 
-
2

ɚ ɫɪ ɪP (1 R Δ U ) Ɋ    ,    (3.20) 

 

ɝɞɟ  
-
2
ɫɪΔ U  – ɫɪɟɞɧɢɣ ɤɜɚɞɪɚɬ ɨɬɤɥɨɧɟɧɢɹ ɫɤɨɪɨɫɬɢ; 

 R – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɬɪɚɠɚɸɳɢɣ ɜɥɢɹɧɢɟ ɤɜɚɞɪɚɬɚ ɫɤɨɪɨɫɬɢ; 

 ɪɊ  – ɩɪɨɫɤɨɤ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɩɨɥɟ; 
 
 ɚP (1 12,46 0,042) 0,001 0,0005     . 
 
 ɋɬɟɩɟɧɶ ɭɥɚɜɥɢɜɚɧɢɹ 
 
 ɧ ɚ ɩ ɚη=(1 j ) η j (β 1) Ɋ      ,    (3.21) 
 
ɝɞɟ  ɧj  – ɞɨɥɹ ɩɵɥɟɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɜɧɟ ɩɨɥɹ; 

 ɩj  – ɞɨɥɹ ɩɵɥɟɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɨɫɥɚɛɥɟɧɧɨɦ ɩɨɥɟ; 
 β – ɜɨɡɪɚɫɬɚɧɢɟ ɩɪɨɫɤɨɤɚ ɜ ɩɨɥɭɚɤɬɢɜɧɨɣ ɡɨɧɟ; 
 
 η=(1 0,001) (1 0,0005) 0,05 (2 1) 0,0005 0,998        . 
 
 Ɉɩɬɢɦɚɥɶɧɚɹ ɩɵɥɟɟɦɤɨɫɬɶ, ɤɝ/ 2ɦ  
 
 0 vm 3 0,25 lgp   ,    (3.22) 
 
ɝɞɟ  vp  – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ; 
 
 0m 3 0,25 7,3 1,173    . 
 
 ɋɬɟɩɟɧɶ ɩɪɨɫɤɨɤɚ ɩɨɥɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ 
 

 
1

n
ɩη =Ɋ ,    (3.23) 

 
ɝɞɟ  Ɋ – ɫɬɟɩɟɧɶ ɩɪɨɫɤɨɤɚ ɱɟɪɟɡ ɷɥɟɤɬɪɨɮɢɥɶɬɪ ɜ ɰɟɥɨɦ; 
 

 
1

4
ɩη =0,01 =0,316 . 
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 ɉɚɭɡɵ ɦɟɠɞɭ ɭɞɚɪɚɦɢ, ɦɢɧ 
 

 ɩ 0

ɜɯ ɨɱ

Ⱥ m
τ= 16,7

V C η



 

,    (3.24) 

 
ɝɞɟ  ɩȺ – ɩɥɨɳɚɞɶ ɨɫɚɠɞɟɧɢɹ ɩɨɥɹ, 2ɦ ;  

 ɜɯC – ɡɚɩɵɥɟɧɧɨɫɬɶ ɧɚ ɜɯɨɞɟ ɜ ɩɨɥɟ, ɝ/ 2ɦ ; 

 ɨɱη – ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɩɨɥɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ; 
 

 5250 1,173τ=16,7 18,5
270,5 30 (1 0,316)


 

  
. 

  
 Ɋɚɫɱɟɬɧɵɟ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ ɜɫɬɪɹɯɢɜɚɧɢɹ ɩɨ ɩɨɥɹɦ 
 
 i iT ɤ τ  ,    (3.25) 
 
ɝɞɟ  iɤ – ɫɨɨɬɧɨɲɟɧɢɟ ɢɧɬɟɪɜɚɥɨɜ ɜɫɬɪɹɯɢɜɚɧɢɹ; 
 

1T 1 18,5 18,5   , 
 

1T 3,2 18,5 59,3   , 
 

1T 10 18,5 185   , 
 

1T 31,6 18,5 585,7   . 
 
Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɚɝɪɟɝɚɬɚ, ɦȺ 

 
 ɩ Ⱥ ɩJ =J Ⱥ ,    (3.26) 
 
ɝɞɟ  ȺJ  – ɭɞɟɥɶɧɵɣ ɬɨɤ, ɦȺ/ 2ɦ ; 

 ɩȺ – ɩɨɜɟɪɯɧɨɫɬɶ ɨɫɚɠɞɟɧɢɹ; 
 
 ɩJ =0,3 5250 1575  . 
 
 ȼɵɛɢɪɚɟɦ ɚɝɪɟɝɚɬ ȺɌɉɈɆ-1600 [11]. Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɩɢɬɚɧɢɹ 
ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɨɞɧɨɝɨ ɩɨɥɹ, ɤȼ Ⱥ [11] 
 
 ɩ ɩW =J U ,    (3.27) 
 
ɝɞɟ  ɩJ – ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɚɝɪɟɝɚɬɚ, ɦȺ; 
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 U – ɫɪɟɞɧɟɟ ɧɚɩɪɹɠɟɧɢɟ ɤȼ; 
 
 ɩW =1575 0,1 157,5  . 
 
 ɇɚ ɨɞɢɧ 3ɦ  ɨɱɢɳɚɟɦɨɝɨ ɝɚɡɚ ɩɨɬɪɟɛɥɹɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ/ 3ɦ  
 

 31ɦ

W
W = .

V
,    (3.28) 

 
ɝɞɟ  W  – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɩɢɬɚɧɢɹ ɱɟɬɵɪɟɯɩɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ, ɤȼ Ⱥ; 
 V – ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪ, ɦ3/ɫ; 
 

 31ɦ

4 157,5
W = 2,3

270,5


 . 

 
Ɋɚɫɯɨɞ ɥɟɬɭɱɟɣ ɡɨɥɵ ɧɚ ɜɯɨɞɟ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪ 

ɜɯ
ɡɨɥM , ɤɝ/ɱ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 
 

 40,01 ( )
32700

ɪ
ɜɯ ɪ ɧ
ɡɨɥ ɭɧ

Q
M B a A q      ,   (3.29) 

 
ɝɞɟ ɭɧa  – ɞɨɥɹ ɡɨɥɵ, ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ [10];  

 ɪA  – ɡɨɥɶɧɨɫɬɶ ɬɨɩɥɢɜɚ, %; 
 4q  – ɩɨɬɟɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ [10]; 
 B  – ɪɚɫɯɨɞ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɱ; 
 

 
15280

0,01 89434,4 0,95 (7,4 0,5 ) 6485,7
32700

ɜɯ
ɡɨɥM        . 

 
 Ɋɚɫɯɨɞ ɥɟɬɭɱɟɣ ɡɨɥɵ ɜ ɞɵɦɨɜɭɸ ɬɪɭɛɭ ɜыɯ

ɡɨɥM , ɤɝ/ɱ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
  

 
100

,
100

ɡɭɜыɯ ɜɯ
ɡɨɥ ɡɨɥM M


     (3.30) 

 
ɝɞɟ  ɡɭ  – ɄɉȾ ɡɨɥɨɭɥɨɜɢɬɟɥɹ; 
  

 100 99,5
6485,7 32,4

100
ɜыɯ
ɡɨɥM


   . 

 
 ɗɥɟɤɬɪɨɮɢɥɶɬɪ ɢɡɨɛɪɚɠɟɧ ɧɚ 5 ɥɢɫɬɟ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 
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 3.3 ɋɢɫɬɟɦɚ ɡɨɥɨɲɥɚɤɨɭɞɚɥɟɧɢɹ 
  

ɍɞɚɥɟɧɢɟ ɲɥɚɤɚ ɢɡ-ɩɨɞ ɬɨɩɨɤ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɫ 
ɩɨɦɨɳɶɸ ɲɧɟɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɩɟɪɟɞɜɢɝɚɸɳɟɝɨɫɹ ɜ ɡɚɩɨɥɧɟɧɧɨɣ ɜɨɞɨɣ 
ɜɚɧɧɟ. ɋ ɬɪɚɧɫɩɨɪɬɟɪɚɦɢ ɲɥɚɤ ɫɛɪɚɫɵɜɚɟɬɫɹ ɧɚ ɲɥɚɤɨɜɭɸ ɞɪɨɛɢɥɤɭ, ɝɞɟ ɞɪɨɛɢɬɫɹ 
ɧɚ ɤɭɫɤɢ ɧɟ ɛɨɥɟɟ 50 ɦɦ, ɡɚɬɟɦ ɩɨɫɬɭɩɚɟɬ ɜ ɫɦɵɜɧɨɣ ɤɚɧɚɥ. 
 Ɂɨɥɚ ɢɡ ɛɭɧɤɟɪɨɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɱɟɪɟɡ ɬɟɱɤɭ ɫ ɲɢɛɟɪɨɦ ɩɨɫɬɭɩɚɟɬ ɜ 
ɡɨɥɨɫɦɵɜɧɨɣ ɚɩɩɚɪɚɬ, ɝɞɟ ɫɦɵɜɚɟɬɫɹ ɜ ɡɨɥɨɲɥɚɤɨɜɵɟ ɤɚɧɚɥɵ ɫ ɩɨɛɭɞɢɬɟɥɶɧɵɦɢ 
ɫɨɩɥɚɦɢ ɞɨ ɛɚɝɟɪɧɨɣ ɧɚɫɨɫɧɨɣ. ȼ ɛɚɝɟɪɧɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 3 ɛɚɝɟɪɧɵɯ ɧɚɫɨɫɚ. 
ɋɢɫɬɟɦɚ ȽɁɍ – ɡɚɦɤɧɭɬɚɹ. Ɉɬ ɛɚɝɟɪɧɨɣ ɧɚɫɨɫɧɨɣ ɞɨ ɡɨɥɨɨɬɜɚɥɚ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ 
ɩɭɥɶɬɨɩɪɨɜɨɞɵ ɞɨ ɩɭɥɶɬɨɜɵɩɭɫɤɨɜ ɧɚ ɡɨɥɨɨɬɜɚɥɟ. Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ 
ɢɡ ɡɨɥɨɨɬɜɚɥɚ ɜ ɫɢɫɬɟɦɭ ȽɁɍ ɜ ɧɚɫɨɫɧɨɣ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ ɭɫɬɚɧɨɜɥɟɧɨ 3 ɧɚɫɨɫɚ. 
Ɉɬ ɧɚɫɨɫɧɨɣ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ ɞɨ ɤɨɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ 
ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ. 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɨɥɵ ɢ ɲɥɚɤɚ ɡɲɥM , , ɬ/ɱ, ɭɞɚɥɹɟɦɨɟ ɫ ɨɞɧɨɝɨ ɤɨɬɥɚ, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 , 4

100
0,01 ( ) (1 )

32700 100

ɪ
ɡɭɪ ɧ

ɲɥ ɡ ɭɧ
Q

M ȼ A q a


        , (3.31) 

 

 ,

15280 100 99,5
0,01 89,434 (7,4 0,5 ) (1 0,95 ) 6,795

32700 100ɲɥ ɡɆ 
         . 

 
 Ɋɚɫɯɨɞ ɡɨɥɵ ɫ ɨɞɧɨɝɨ ɤɨɬɥɚ ɡɨɥM , ɬ/ɱ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 ɜɯ ɜыɯ

ɡɨɥ ɡɨɥ ɡɨɥM M M  ,    (3.32) 
 
 6,496 0,032 6,464ɡɨɥM    . 
 
 Ɋɚɫɯɨɞ ɲɥɚɤɚ ɫ ɨɞɧɨɝɨ ɤɨɬɥɚ ɲɥM , ɬ/ɱ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 ɲɥ ɲɥɡ ɡɨɥM M M  ,   (3.33) 
 
 6,795 6,496 0,298ɲɥM    . 
 
 Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɢɧ ɤɨɬɟɥ ɜM , ɬ/ɱ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 12ɜ ɲɥ ɡɨɥM M M   ,    (3.34) 
 
 12 6,464 0,298 23,151ɜM     . 
 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɭɥɶɩɵ ɫ ɨɞɧɨɝɨ ɤɨɬɥɚ Q , ɦ3/ɱ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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 ɲɥ ɡɨɥ ɜ

ɲɥ ɡɨɥ ɜ

M M M
Q

  
   ,    (3.35) 

 
ɝɞɟ  ɲɥ = 0,5 - ɭɞɟɥɶɧɵɣ ɜɟɫ ɲɥɚɤɚ, ɬ/ɦ3;  
 ɡɨɥ = 0,4 - ɭɞɟɥɶɧɵɣ ɜɟɫ ɡɨɥɵ, ɬ/ɦ3; 
  ɜ = 1 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɬ/ɦ3 [11]; 

 

 0,298 6,464 23,151
39,908

0,5 0,4 1
Q     . 

 
 ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɩɭɥɶɩɵ ɫ ɤɨɬɥɨɜ ɫɨɫɬɚɜɥɹɟɬ 119,7 ɦ3/ɱ. 
 Ⱦɢɚɦɟɬɪ ɲɥɚɤɨɡɨɥɨɩɪɨɜɨɞɚ, ɦ 
 

 
4

3600

Q
d

 



 

,   (3.36) 

 
ɝɞɟ  1,7   – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɩɭɥɶɩɵ, ɦ/ɫ; 
 

 4 119,7
0,158

3600 3,14 1,7
d


 

 
. 

 
 ɋ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɫɲɢɪɟɧɢɹ Ɍɗɋ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɬɪɢ ɛɚɝɟɪɧɵɯ 
ɧɚɫɨɫɚ ɬɢɩɚ ȽɪɌ-800/71 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [1]: 
 - ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 800 3ɦ ɱ ; 
 - ɇɚɩɨɪ – 71 ɦ; 
 - ɄɉȾ – 65%; 
 - Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 250 ɤȼɬ; 
 - ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ – 965 ɨɛ/ɦɢɧ. 

 
 

 3.4 ɋɢɫɬɟɦɚ ɬɨɩɥɢɜɨɩɨɞɚɱɢ 
 
 3.4.1 Ʌɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ 
 
 ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɬɨɩɥɢɜɧɨɟ 
ɯɨɡɹɣɫɬɜɨ Ɍɗɋ. 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɋ ɫɨɫɬɚɜɢɬ, ɬ/ɱ 
 
 ɤɨɛɳ ȼnȼ  ,  (3.37) 

 
ɝɞɟ  n – ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ, ɲɬ; 
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 3 24,843 3,6 268,3ɨɛɳȼ     . 

 
 ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɨɞɢɧ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɶ, ɬɚɤ ɤɚɤ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɦɟɧɟɟ 
400 ɬ/ɱ. ɂɫɩɨɥɶɡɭɟɦ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɶ ɛɨɤɨɜɨɝɨ ɬɢɩɚ [11]. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɹ: 
 - ɱɢɫɥɨ ɨɩɪɨɤɢɞɵɜɚɧɢɣ ɡɚ 1 ɱɚɫ – 20/25;  
 - ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 1860/1500 ɬ/ɱ (ɩɪɢ ɪɚɡɝɪɭɡɤɟ 90-
ɬɨɧɧɵɯ ɢ 60-ɬɨɧɧɵɯ ɜɚɝɨɧɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ);  
 - ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ – 2100 ɤȼɬ. 
 Ɍɪɚɧɫɩɨɪɬ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɨɬ ɪɚɡɝɪɭɡɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɨ ɛɭɧɤɟɪɨɜ ɫɵɪɨɝɨ 
ɭɝɥɹ ɜ ɝɥɚɜɧɨɦ ɤɨɪɩɭɫɟ, ɧɚ ɭɝɨɥɶɧɵɣ ɫɤɥɚɞ ɢ ɫɨ ɫɤɥɚɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɥɟɧɬɨɱɧɵɦɢ ɤɨɧɜɟɣɟɪɚɦɢ. 
 Ʌɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɹɜɥɹɸɬɫɹ 
ɧɚɞɟɠɧɵɦ ɢ ɷɤɨɧɨɦɢɱɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɪɟɦɨɧɬ ɢ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɩɪɨɫɬɵ. 
 Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɹɜɥɹɟɬɫɹ ɛɟɫɤɨɧɟɱɧɚɹ ɥɟɧɬɚ, 
ɨɝɢɛɚɸɳɚɹ ɞɜɚ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɛɚɪɚɛɚɧɨɜ ɢ ɩɨɞɞɟɪɠɢɜɚɟɦɚɹ ɪɨɥɢɤɚɦɢ. 
 ɂɡ ɩɪɢɟɦɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɬɨɩɥɢɜɨ ɩɨɞɚɟɬɫɹ ɜ ɤɨɬɟɥɶɧɵɣ ɰɟɯ ɞɜɭɦɹ 
ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɥɢɧɢɹɦɢ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɪɚɛɨɱɚɹ, ɜɬɨɪɚɹ 
ɪɟɡɟɪɜɧɚɹ. 
 Ɋɚɫɱɟɬɧɭɸ ɱɚɫɨɜɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɧɢɬɤɢ ɪɚɫɱȼ , ɬ/ɱ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 ɫɭɬ
ɪɚɫɱ

ȼ
ȼ

Ɍ
 ,   (3.38) 

 
ɝɞɟ ɫɭɬȼ  – ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɪɢ ɩɨɥɧɨɣ ɩɪɨɟɤɬɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɬ/ɱ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
 24ɫɭɬ Bȼ   ,  (3.39) 

  
 268,3 24 6439,3ɫɭɬȼ   , 

 
 Ɍ  – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ (Ɍ = 21 ɱ ɩɪɢ 
ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ ɪɚɛɨɬɟ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɢ 14 ɱ ɩɪɢ ɪɚɛɨɬɟ ɜ ɞɜɟ ɫɦɟɧɵ) [7];  
  

 6439,3
306,6

21ɪɚɫɱȼ  . 

 
 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɩɪɢɛɥɢɠɟɧɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ ɥB , ɬ/ɱ 
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 ɚɥ KcbB  2 ,   (3.40) 
 
ɝɞɟ  b – ɲɢɪɢɧɚ ɥɟɧɬɵ, ɦ; 
  c – ɫɤɨɪɨɫɬɶ ɥɟɧɬɵ [11], ɦ/ɫ; 
    – ɧɚɫɵɩɧɨɣ ɜɟɫ ɬɨɩɥɢɜɚ, ɬ/ɦ3 [11]; 
  ɚK = 285 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɝɨɥ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ   
ɬɨɩɥɢɜɚ ɧɚ ɥɟɧɬɟ [11]; 
 
 5,48428585,020,1 2 ɥȼ . 
 
 Ɇɨɳɧɨɫɬɶ ɧɚ ɜɚɥ ɩɪɢɜɨɞɧɨɝɨ ɛɚɪɚɛɚɧɚ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɛɟɡ 
ɫɛɪɚɫɵɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɛW , ɤȼɬ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

  z
ɥɥ

ɛ K
HBZBcZK

W 





36,11000

3721 ,  (3.41) 

 
ɝɞɟ  Z = 50 – ɞɥɢɧɚ ɤɨɧɜɟɣɟɪɚ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɩɪɢɜɨɞɧɨɝɨ ɢ ɤɨɧɰɟɜɨɝɨ 
ɛɚɪɚɛɚɧɨɜ, ɦ; 
  H = 5 – ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɩɨ ɜɟɪɬɢɤɚɥɢ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɩɪɢɜɨɞɧɨɝɨ ɢ 
ɤɨɧɰɟɜɨɝɨ ɛɚɪɚɛɚɧɨɜ, ɦ; 
  zK = 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɥɢɧɵ ɥɟɧɬɵ [11];  
  1K  = 515 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɲɢɪɢɧɵ ɥɟɧɬɵ [11]; 
 

 4,1391
36,11000

55,48437505,48420,250515





ɛW . 

 
 ɇɚ ɤɨɧɜɟɣɟɪɟ ɢɦɟɟɬɫɹ ɫɛɪɚɫɵɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ. Ɇɨɳɧɨɫɬɶ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 
ɩɥɭɠɤɨɜɨɝɨ ɫɛɪɚɫɵɜɚɬɟɥɹ ɫɛW , ɤȼɬ 

 
 bȼW ɥɫɛ  0075,0 ,  (3.42) 

 
ɝɞɟ  ȼɥ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ, ɬ/ɱ; 
  b – ɲɢɪɢɧɚ ɥɟɧɬɵ, ɦ; 
 
 6,315,4840075,0 ɫɛW . 
 
 Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɩɪɢɜɨɞɧɨɣ ɫɬɚɧɰɢɢ эɩW , ɤȼɬ 
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ɝɞɟ  ɡK  = 1,25 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ [11]; 
 эɞ  = 0,95 – ɄɉȾ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ [11]; 
  ɪ  = 0,96 – ɄɉȾ ɪɟɞɭɤɬɨɪɚ [11]; 

 

196
96,095,0

)6,34,139(25,1





эɩW . 

 
 
 3.4.2 Ɍɨɩɥɢɜɧɵɟ ɫɤɥɚɞɵ 
 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ Ɍɗɋ ɬɨɩɥɢɜɨɦ ɫɨɡɞɚɸɬ ɪɟɡɟɪɜɧɵɟ ɟɝɨ ɡɚɩɚɫɵ: 
ɨɩɟɪɚɬɢɜɧɵɣ ɪɟɡɟɪɜ - ɜ ɛɭɧɤɟɪɚɯ ɫɵɪɨɝɨ ɭɝɥɹ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɢ ɞɨɥɝɨɜɪɟɦɟɧɧɵɣ 
- ɧɚ ɭɝɨɥɶɧɨɦ ɫɤɥɚɞɟ. 

ȿɦɤɨɫɬɶ ɫɤɥɚɞɚ ɭɝɥɹ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ ɦɟɫɹɱɧɵɣ ɡɚɩɚɫ ɩɪɢ 20 ɱɚɫɚɯ ɪɚɛɨɬɵ 
ɜ ɫɭɬɤɢ ɜɫɟɯ ɤɨɬɥɨɜ. 
 ɉɥɨɳɚɞɶ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɭɸ ɲɬɚɛɟɥɹɦɢ F , ɦ2, ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 
24 B

h

n
F

 



 


,   (3.44) 

 
ɝɞɟ B  – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬ/ɱ; 
 n  = 30 – ɱɢɫɥɨ ɫɭɬɨɤ ɡɚɩɚɫɚ ɬɨɩɥɢɜɚ ɧɚ ɫɤɥɚɞɟ; 
 h  = 10 ɦ – ɜɵɫɨɬɚ ɲɬɚɛɟɥɹ; 
   = 0,85 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɝɨɥ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɩɨɥɡɚɧɢɹ 
ɬɨɩɥɢɜɚ ɜ ɲɬɚɛɟɥɟ [11]; 
 

 24 268,3 30
26737,5

10 0,85 0,85
F  
 

 
. 

 
  
 3.4.3 Ⱦɪɨɛɢɥɤɢ ɢ ɩɢɬɚɬɟɥɢ ɫɵɪɨɝɨ ɭɝɥɹ 
 
 Ⱦɪɨɛɢɥɤɢ ɫɥɭɠɚɬ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɞɪɨɛɥɟɧɢɹ ɤɪɭɩɧɵɯ ɤɭɫɤɨɜ 
ɩɨɫɬɭɩɚɸɳɟɝɨ ɭɝɥɹ ɪɚɡɦɟɪɨɦ 300-900 ɦɦ ɞɨ ɤɭɫɤɨɜ 0-15 ɦɦ ɧɚ ɜɯɨɞɟ ɜ ɝɥɚɜɧɵɣ 
ɤɨɪɩɭɫ. ɇɚ Ɍɗɋ ɩɪɢɦɟɧɹɸɬɫɹ ɞɢɫɤɨɡɭɛɱɚɬɵɟ ɞɪɨɛɢɥɤɢ ɞɥɹ ɝɪɭɛɨɝɨ ɞɪɨɛɥɟɧɢɹ ɢ 
ɦɨɥɨɬɤɨɜɵɟ ɞɪɨɛɢɥɤɢ ɞɥɹ ɬɨɧɤɨɝɨ ɞɪɨɛɥɟɧɢɹ.  

Ⱦɪɨɛɥɟɧɨɟ ɬɨɩɥɢɜɨ ɩɨɫɬɭɩɚɟɬ ɜ ɛɭɧɤɟɪ ɫɵɪɨɝɨ ɭɝɥɹ. ȿɦɤɨɫɬɶ ɛɭɧɤɟɪɨɜ 
ɜɵɛɢɪɚɸɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɨɛɪɚɠɟɧɢɣ. Ɂɧɚɹ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ 
ɤɨɬɥɨɚɝɪɟɝɚɬ, ɚ ɬɚɤɠɟ ɩɪɢɧɢɦɚɹ ɧɚɫɵɩɧɨɣ ɜɟɫ ɭɝɥɹ ɧɚɫ

ɬ =0,85 ɬ/ɦ3 ɢ ɤɨɷɮɮɢɰɢɟɧɬ 
ɡɚɩɨɥɧɟɧɢɹ ɛɭɧɤɟɪɚ Кэ =0,8, ɨɩɪɟɞɟɥɹɸɬ ɧɟɨɛɯɨɞɢɦɭɸ ɟɦɤɨɫɬɶ ɛɭɧɤɟɪɨɜ ɫɵɪɨɝɨ 
ɭɝɥɹ, ɫɨɨɪɭɠɚɟɦɵɯ ɩɪɢ ɤɨɬɥɨɚɝɪɟɝɚɬɟ. 
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 ȿɦɤɨɫɬɶ ɛɭɧɤɟɪɚ ɫɵɪɨɝɨ ɭɝɥɹ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɛV , ɦ3, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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
,   (3.45) 
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Ⱦɥɹ ɩɨɞɚɱɢ ɭɝɥɹ ɢɡ ɛɭɧɤɟɪɚ ɫɵɪɨɝɨ ɭɝɥɹ ɤ ɦɟɥɶɧɢɰɚɦ ɢɫɩɨɥɶɡɭɟɦ 

ɫɤɪɟɛɤɨɜɵɟ ɩɢɬɚɬɟɥɢ ɋɉ-2200ɯ1100 ɜ ɤɨɥɢɱɟɫɬɜɟ ɱɟɬɵɪɟɯ ɲɬɭɤ ɧɚ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɤɨɬɥɨɚɝɪɟɝɚɬ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢ ɜɵɫɨɬɟ ɫɥɨɹ 277 ɦɦ - 40 
ɬ/ɱ, ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ – 11,8 ɤȼɬ, ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1500-3000 ɨɛ/ɦɢɧ [11]. 
 ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɢɡɨɛɪɚɠɟɧɚ ɧɚ 4 ɥɢɫɬɟ ɝɪɚɮɢɱɟɫɤɨɣ 
ɱɚɫɬɢ. 
 
 3.4.4 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ 
 
 ɉɪɢ ɫɠɢɝɚɧɢɢ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɛɭɪɨɝɨ ɭɝɥɹ ɩɪɢɦɟɧɹɟɦ ɫɯɟɦɭ 
ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫ ɩɪɹɦɵɦ ɜɞɭɜɚɧɢɟɦ ɫ ɦɟɥɶɧɢɰɚɦɢ-ɜɟɧɬɢɥɹɬɨɪɚɦɢ [12].  
 ɉɨ ɭɫɥɨɜɢɹɦ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ( ȽV >25 %) ɢ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɬɨɩɥɢɜɚ PW > 
25 % ɩɪɢɦɟɧɹɟɦ ɝɚɡɨɜɭɸ ɫɭɲɤɭ [12]. 
 ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɱɟɬɵɪɟ ɦɟɥɶɧɢɰɵ ɧɚ ɤɨɬɟɥ, ɩɪɢ ɷɬɨɦ ɪɚɫɱɟɬɧɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɫɨɫɬɚɜɥɹɟɬ 120%. 
 Ɋɚɫɱɟɬɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɰɵ ɦB , ɬ/ɱ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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 . 

 
 ɉɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɵɛɢɪɚɟɦ ɦɟɥɶɧɢɰɭ-ɜɟɧɬɢɥɹɬɨɪ ɬɢɩɚ Ɇȼ 
2100/800/735 ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 28,8 ɬ/ɱ [12]. 
 
 
 3.5 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ 
 
 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ (ɝɟɧɩɥɚɧ) – ɩɥɚɧ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɜɵɛɪɚɧɧɨɣ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɤɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɟɟ ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
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ɫɨɨɪɭɠɟɧɢɣ. ɉɟɪɟɱɟɧɶ ɨɛɴɟɤɬɨɜ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɧɨɪɦɚɦɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɢ ɢ ɬɟɩɥɨɜɵɯ 
ɫɟɬɟɣ [7]. Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɩɨɞɫɨɛɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ: ɝɥɚɜɧɵɣ ɤɨɪɩɭɫ, ɜɧɭɬɪɢ 
ɤɨɬɨɪɨɝɨ ɪɚɡɦɟɳɚɟɬɫɹ ɬɭɪɛɢɧɧɨɟ ɢ ɤɨɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɹ, ɩɨɦɟɳɟɧɢɹ ɞɥɹ 
ɞɟɚɷɪɚɬɨɪɨɜ, ɳɢɬɵ ɭɩɪɚɜɥɟɧɢɹ, ɦɚɡɭɬɧɨɟ ɯɨɡɹɣɫɬɜɨ, ɩɨɜɵɲɚɸɳɢɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɞɵɦɨɜɵɟ ɬɪɭɛɵ, 
ɯɢɦɜɨɞɨɨɬɱɢɫɬɤɚ, ɫɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 
ɩɨɞɫɨɛɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɦɚɫɬɟɪɫɤɢɟ, ɫɤɥɚɞɵ, ɝɚɪɚɠ, ɩɨɠɚɪɧɚɹ ɨɯɪɚɧɚ, ɚ ɬɚɤɠɟ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɩɭɬɢ, ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ, ɭɫɬɪɨɣɫɬɜɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 
ɤɚɧɚɥɢɡɚɰɢɢ. 
 ȼɫɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɩɪɟɞɟɥɚɯ ɨɫɧɨɜɧɨɣ 
ɨɝɪɚɞɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
 ɇɚ ɝɟɧɩɥɚɧɟ Ɍɗɋ ɢɡɨɛɪɚɠɚɟɬɫɹ «ɪɨɡɚ ɜɟɬɪɨɜ». ɋ ɭɱɟɬɨɦ «ɪɨɡɵ ɜɟɬɪɨɜ» 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɟɫɬɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɠɢɥɨɝɨ ɩɨɫɟɥɤɚ ɢ ɞɪɭɝɢɯ ɤɪɭɩɧɵɯ 
ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 
 Ƚɟɧɩɥɚɧ ɞɨɥɠɟɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɞɥɹ ɱɟɝɨ ɜ ɫɬɜɨɪɟ ɝɥɚɜɧɨɝɨ ɡɞɚɧɢɹ ɢ ɞɪɭɝɢɯ ɨɫɧɨɜɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɜɪɟɦɟɧɧɨɝɨ ɬɨɪɰɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɴɟɤɬɨɜ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɪɚɫɲɢɪɟɧɢɸ. 
 Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɝɟɧɟɪɚɥɶɧɨɦɭ ɩɥɚɧɭ Ɍɗɋ ɹɜɥɹɸɬɫɹ 
ɤɨɦɩɚɤɬɧɨɫɬɶ ɪɚɡɦɟɳɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɭɞɨɛɧɵɣ ɜɵɜɨɞ ɜɧɟɲɧɢɯ 
ɤɨɦɦɭɧɢɤɚɰɢɣ. 
 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɢɡɨɛɪɚɠɟɧ ɧɚ 3 ɥɢɫɬɟ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 
 Ƚɥɚɜɧɵɦ ɤɨɪɩɭɫɨɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚɡɵɜɚɸɬ ɝɥɚɜɧɨɟ ɟɟ ɡɞɚɧɢɟ, ɜ ɤɨɬɨɪɨɦ 
ɪɚɡɦɟɳɚɸɬ ɨɫɧɨɜɧɨɟ ɢ ɫɜɹɡɚɧɧɨɟ ɫ ɧɢɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ȼ 
ɝɥɚɜɧɵɣ ɤɨɪɩɭɫ ɩɨɞɚɟɬɫɹ ɬɨɩɥɢɜɨ, ɩɨɞɥɟɠɚɳɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɸ, ɜɨɞɚ ɞɥɹ 
ɨɯɥɚɠɞɟɧɢɹ ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɩɚɪɚ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ ɢ ɞɥɹ ɞɪɭɝɢɯ ɰɟɥɟɣ. ɂɡ ɝɥɚɜɧɨɝɨ 
ɤɨɪɩɭɫɚ ɨɬɜɨɞɢɬɫɹ ɨɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɨɪɨɜ, ɞɵɦɨɜɵɟ ɝɚɡɵ ɤɨɬɥɚ, 
ɜɵɜɨɞɢɬɫɹ ɤɨɧɟɱɧɚɹ ɩɪɨɞɭɤɰɢɹ – ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɢ ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɫ 
ɩɚɪɨɦ ɢ ɝɨɪɹɱɟɣ ɜɨɞɨɣ. ɉɨɞ ɤɨɦɩɨɧɨɜɤɨɣ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɩɨɧɢɦɚɸɬ ɜɡɚɢɦɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɢ 
ɜɵɛɨɪɟ ɤɨɦɩɨɧɨɜɤɢ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɨɫɧɨɜɧɵɦ ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩ ɪɚɡɦɟɳɟɧɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 
 Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ - ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɍɗɐ, 
ɦɨɳɧɨɫɬɢ ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɧɚɡɧɚɱɟɧɢɹ ɫɬɚɧɰɢɢ, ɜɢɞɚ ɬɨɩɥɢɜɚ, 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɣɨɧɚ ɢ ɬ.ɞ. 
 Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɨɩɚɫɧɭɸ, ɧɚɞɟɠɧɭɸ ɢ 
ɷɤɨɧɨɦɢɱɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
 ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɜɤɥɸɱɚɟɬ:  
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 ɬɭɪɛɢɧɧɨɟ ɨɬɞɟɥɟɧɢɟ; 
 ɛɭɧɤɟɪɧɨ-ɞɟɚɷɪɚɬɨɪɧɨɟ ɨɬɞɟɥɟɧɢɟ; 
 ɤɨɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ; 
 ɨɬɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ; 
 ɞɵɦɨɫɨɫɧɨɟ ɨɬɞɟɥɟɧɢɟ. 

 ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɢɡɨɛɪɚɠɟɧ ɧɚ 2 ɥɢɫɬɟ ɝɪɚɮɢɱɟɫɤɨɣ 
ɱɚɫɬɢ. 
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 4 ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ 
 
 ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɧɚɞɟɠɧɨɫɬɢ 
ɪɚɛɨɬɵ ɩɚɪɨɜɵɯ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ. 
 ɇɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ Ɍɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶɸ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ ɨɬɤɥɸɱɟɧɢɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɧɚɝɪɭɡɤɢ 
ɫɬɚɧɰɢɢ ɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɟɠɢɦɚɯ ɫ ɨɬɤɥɸɱɟɧɢɟɦ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɨɬ ɫɟɬɢ, ɜ ɬ.ɱ. 
ɢ ɧɚ ɫɬɚɧɰɢɹɯ ɫ ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ. Ɉɬɤɥɸɱɟɧɢɟ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɩɪɢɜɨɞɢɬ ɤ 
ɭɳɟɪɛɭ ɜ ɜɢɞɟ ɲɬɪɚɮɨɜ ɧɚ ɈɊɗɆ, ɡɚɬɪɚɬɚɯ ɧɚ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɣ 
ɪɟɦɨɧɬ, ɞɚɥɶɧɟɣɲɢɟ ɩɭɫɤɨɜɵɟ ɨɩɟɪɚɰɢɢ ɢ ɬ.ɞ. 
 ɗɬɢ ɨɬɤɚɡɵ ɜɨɡɦɨɠɧɵ ɤɚɤ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ, ɜ ɬ.ɱ. ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ 
ɦɨɧɬɚɠɟ, ɬɚɤ ɢ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ 
ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɨɬɤɚɡɨɜ ɨɛɭɫɥɨɜɥɟɧɚ 
ɩɨɞɞɟɪɠɚɧɢɟɦ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ. 
 ɉɨ ɪɚɡɥɢɱɧɵɦ ɨɰɟɧɤɚɦ ɨɤɨɥɨ ɞɜɭɯ ɬɪɟɬɟɣ ɜɫɟɯ ɨɬɤɚɡɨɜ ɩɚɪɨɜɵɯ 
ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɩɪɢɱɢɧɟ ɩɨɜɪɟɠɞɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɢɡ 
ɤɨɬɨɪɵɯ ɫɜɵɲɟ ɩɨɥɨɜɢɧɵ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɞɨɥɸ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ. 
 
 
 4.1 ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɛɚɪɚɛɚɧɨɜ ɢ ɤɨɥɥɟɤɬɨɪɨɜ  
 
 Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɪɪɨɡɢɢ ɛɚɪɚɛɚɧɨɜ ɢ ɤɨɥɥɟɤɬɨɪɨɜ ɩɪɢ ɢɯ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɯɪɚɧɟɧɢɢ ɧɚ ɫɤɥɚɞɚɯ ɛɚɪɚɛɚɧɵ ɩɨɤɪɵɜɚɸɬ ɫɧɚɪɭɠɢ ɢ ɜɧɭɬɪɢ 
ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɫɦɚɡɤɨɣ, ɨɬɜɟɪɫɬɢɹ ɜ ɧɢɯ ɩɥɨɬɧɨ ɡɚɤɪɵɜɚɸɬ ɩɪɨɛɤɚɦɢ ɢɥɢ 
ɡɚɝɥɭɲɤɚɦɢ, ɚ ɥɸɤɢ ɩɥɨɬɧɨ ɡɚɤɪɵɜɚɸɬ ɧɚ ɩɪɨɤɥɚɞɤɚɯ. 
 ɉɪɢ ɧɚɥɢɱɢɢ ɜɧɭɬɪɢ ɛɚɪɚɛɚɧɨɜ ɤɚɤɢɯ-ɥɢɛɨ ɞɟɬɚɥɟɣ ɢɥɢ ɭɫɬɪɨɣɫɬɜ ɢɯ 
ɩɪɨɱɧɨ ɢ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɹɸɬ ɧɚ ɫɜɨɢɯ ɦɟɫɬɚɯ. 
 ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɛɚɪɚɛɚɧɨɜ ɢ ɤɨɥɥɟɤɬɨɪɨɜ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ ɭɞɚɪɵ, ɪɟɡɤɢɟ 
ɬɨɥɱɤɢ ɢ ɤɚɧɬɨɜɤɚ ɩɪɢ ɩɨɞɴɟɦɟ, ɜɵɡɵɜɚɸɳɢɟ ɢɡɝɢɛɚɸɳɢɟ ɭɫɢɥɢɹ ɜ ɫɜɚɪɧɵɯ ɲɜɚɯ 
ɛɚɪɚɛɚɧɨɜ ɢ ɩɪɢɜɚɪɟɧɧɵɯ ɤ ɧɢɦ ɲɬɭɰɟɪɨɜ. 
 Ɇɨɧɬɚɠ ɬɪɭɛɧɵɯ ɤɨɧɬɭɪɨɜ ɫɨ ɫɠɚɬɢɟɦ ɡɚɩɪɟɳɚɟɬɫɹ. 
 Ⱦɥɹ ɡɚɞɧɢɯ ɷɤɪɚɧɨɜ ɨɛɹɡɚɬɟɥɶɧɚ ɫɜɨɛɨɞɚ ɩɟɪɟɦɟɳɟɧɢɹ ɧɢɠɧɟɝɨ ɤɨɥɥɟɤɬɨɪɚ 
ɧɚ ɜɟɥɢɱɢɧɭ ɭɞɥɢɧɟɧɢɹ ɫɨɛɫɬɜɟɧɧɨ ɤɨɬɟɥɶɧɨɝɨ ɩɭɱɤɚ ɩɥɸɫ ɭɞɥɢɧɟɧɢɟ ɫɚɦɨɝɨ 
ɷɤɪɚɧɚ, ɱɬɨ ɞɥɹ ɦɨɳɧɵɯ ɤɨɬɥɨɜ ɫɨɫɬɚɜɥɹɟɬ 40–45 ɦɦ. ɇɢɠɧɢɣ ɤɨɥɥɟɤɬɨɪ ɞɨɥɠɟɧ 
ɜɢɫɟɬɶ ɫɜɨɛɨɞɧɨ ɧɚ ɬɪɭɛɚɯ ɛɟɡ ɜɫɹɤɢɯ ɨɩɨɪ. 
 Ⱦɥɹ ɯɨɥɨɞɧɵɯ ɜɨɪɨɧɨɤ ɧɚɢɥɭɱɲɢɦ ɹɜɥɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɢɯ ɫ ɯɨɥɨɞɧɨɣ 
ɪɚɫɬɹɠɤɨɣ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɠɟ ɧɚ ɩɪɭɠɢɧɚɯ ɫɭɦɦɚɪɧɚɹ ɫɢɥɚ ɞɥɹ ɫɠɚɬɢɹ 
ɩɨɫɥɟɞɧɢɯ ɧɚ ɜɫɸ ɜɟɥɢɱɢɧɭ ɬɪɟɛɭɸɳɟɝɨɫɹ ɬɟɩɥɨɜɨɝɨ ɫɦɟɳɟɧɢɹ ɧɟ ɞɨɥɠɧɚ 
ɫɨɡɞɚɜɚɬɶ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɜɚɥɶɰɨɜɚɧɧɵɯ ɤɨɧɰɚɯ. ɉɪɭɠɢɧɵ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɩɨɞ ɫɚɦɢɦɢ ɬɪɭɛɚɦɢ ɯɨɥɨɞɧɨɣ ɜɨɪɨɧɤɢ ɞɥɹ ɩɪɢɧɹɬɢɹ ɭɞɚɪɚ 
ɩɚɞɚɸɳɟɝɨ ɲɥɚɤɚ, ɩɪɢ ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɤɨɬɥɚ ɞɨɥɠɧɵ ɜɵɯɨɞɢɬɶ ɢɡ 
ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫ ɬɪɭɛɚɦɢ, ɚ ɩɨɫɥɟɞɧɢɟ ɞɨɥɠɧɵ ɥɨɠɢɬɶɫɹ ɧɚ ɛɚɲɦɚɤɢ ɷɬɢɯ 
ɩɪɭɠɢɧ ɥɢɲɶ ɜ ɝɨɪɹɱɟɦ ɫɨɫɬɨɹɧɢɢ ɤɨɬɥɚ. 
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 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, 
ɱɬɨɛɵ ɫɜɨɛɨɞɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɜɫɟɯ ɜɧɟɲɧɢɯ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ 
ɬɪɭɛ ɤɨɬɥɚ (ɩɚɪɨɨɬɜɨɞɹɳɢɯ ɢ ɨɩɭɫɤɧɵɯ) ɧɟ ɩɪɟɩɹɬɫɬɜɨɜɚɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɜɧɟɲɧɢɟ ɷɥɟɦɟɧɬɵ ɢ ɞɟɬɚɥɢ ɤɚɪɤɚɫɚ, ɫɜɨɛɨɞɚ ɞɟɮɨɪɦɚɰɢɢ ɞɨɥɠɧɚ ɫɨɯɪɚɧɹɬɶɫɹ ɢ 
ɩɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɧɚ ɬɪɭɛɵ ɢɡɨɥɹɰɢɢ. 
 Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɨɛɪɚɳɚɬɶ ɧɚ ɜɫɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɬɪɭɛɵ, ɠɟɫɬɤɨ 
ɡɚɤɪɟɩɥɟɧɧɵɟ ɤɨɥɥɟɤɬɨɪɚɦɢ ɢ ɛɚɪɚɛɚɧɚɦɢ ɤɨɬɥɚ, ɜ ɱɚɫɬɧɨɫɬɢ ɧɚ ɩɚɪɨɨɬɜɨɞɹɳɢɟ 
ɬɪɭɛɵ ɷɤɪɚɧɨɜ, ɤɨɬɨɪɵɟ ɨɛɹɡɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɞɨɫɬɚɬɨɱɧɨɣ 
ɫɚɦɨɤɨɦɩɟɧɫɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. 
 ɉɟɪɟɞ ɪɚɫɬɨɩɤɨɣ ɤɨɬɟɥ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɞɟɚɷɪɢɪɨɜɚɧɧɨɣ 
ɜɨɞɨɣ. 
 ɉɪɢ ɡɚɩɨɥɧɟɧɢɢ ɧɟɨɫɬɵɜɲɟɝɨ ɛɚɪɚɛɚɧɧɨɝɨ ɤɨɬɥɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɩɟɪɟɞ 
ɛɚɪɚɛɚɧɨɦ ɧɟ ɞɨɥɠɧɚ ɨɬɥɢɱɚɬɶɫɹ ɛɨɥɟɟ ɱɟɦ ɧɚ 40ºɋ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɬɚɥɥɚ ɧɢɡɚ 
ɛɚɪɚɛɚɧɚ. ȿɫɥɢ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɛɨɥɶɲɟ, ɬɨ ɡɚɩɨɥɧɟɧɢɟ ɤɨɬɥɚ ɜɨɞɨɣ 
ɡɚɩɪɟɳɚɟɬɫɹ.  
 ɋ ɦɨɦɟɧɬɚ ɪɚɫɬɨɩɤɢ ɤɨɬɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɟɫɬɢ ɤɨɧɬɪɨɥɶ ɡɚ ɭɪɨɜɧɟɦ ɜɨɞɵ ɜ 
ɛɚɪɚɛɚɧɟ. 
 Ɋɚɛɨɬɭ ɤɨɬɥɚ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɫɬɪɨɝɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɠɢɦɧɨɣ 
ɤɚɪɬɨɣ, ɫɨɫɬɚɜɥɟɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɢɫɩɵɬɚɧɢɣ, ɫɥɟɞɭɟɬ ɬɚɤɠɟ ɫɨɛɥɸɞɚɬɶ ɬɟɩɥɨɜɵɟ 
ɪɟɠɢɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ ɢ ɤɚɠɞɨɦ ɩɨɬɨɤɟ 
ɩɟɪɜɢɱɧɨɝɨ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟɣ ɞɨɩɭɫɬɢɦɵɯ ɬɟɦɩɟɪɚɬɭɪ ɩɚɪɚ. 
 ɋ ɰɟɥɶɸ ɭɫɬɪɚɧɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɟɪɦɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ 
ɫ ɨɬɞɟɥɶɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ ɤɨɧɫɬɪɭɤɰɢɢ ɜɧɭɬɪɢɛɚɪɚɛɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 
ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɛɚɪɚɛɚɧɨɜ, ɚ ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɢɟɦ ɫɜɨɛɨɞɵ ɬɟɩɥɨɜɵɯ 
ɩɟɪɟɦɟɳɟɧɢɣ ɬɪɭɛɧɵɯ ɤɨɧɬɭɪɨɜ, ɧɟɨɛɯɨɞɢɦɨ: 
1) ɭɫɬɚɧɨɜɢɬɶ ɡɚɳɢɬɧɵɟ ɪɭɛɚɲɤɢ ɧɚ ɜɵɜɨɞɚɯ ɥɢɧɢɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɷɤɨɧɨɦɚɣɡɟɪɚ, 
ɩɨɞɨɛɧɵɟ ɡɚɳɢɬɧɵɦ ɪɭɛɚɲɤɚɦ ɧɚ ɜɜɨɞɚɯ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢ ɮɨɫɮɚɬɨɜ, ɜɨɞɹɧɵɯ 
ɲɬɭɰɟɪɚɯ ɜɨɞɨɭɤɚɡɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɞɪ. Ⱦɥɹ ɧɚɞɟɠɧɨɣ ɡɚɳɢɬɵ ɛɚɪɚɛɚɧɚ 
ɪɭɛɚɲɤɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɩɪɨɬɨɱɧɵɦɢ; 
2) ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɞɜɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɜɨɞɹɧɨɣ ɨɛɴɟɦ ɱɟɪɟɡ ɨɛɳɢɣ 
ɩɪɨɞɨɥɶɧɵɣ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɣ ɤɨɥɥɟɤɬɨɪ ɫ ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɜɜɟɪɯ ɨɬɜɟɪɫɬɢɹɦɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɨɬ ɫɬɟɧɤɢ ɛɚɪɚɛɚɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 200 ɦɦ; 
3) ɨɛɟɫɩɟɱɢɬɶ ɯɨɪɨɲɭɸ ɬɟɩɥɨɜɭɸ ɢɡɨɥɹɰɢɸ ɧɟ ɬɨɥɶɤɨ ɛɚɪɚɛɚɧɚ, ɧɨ ɢ 
ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɲɬɭɰɟɪɨɜ ɞɧɢɳɚ ɢ ɭɡɥɚ ɥɚɡɨɜɨɝɨ ɡɚɬɜɨɪɚ; 
4) ɭɫɬɪɚɧɢɬɶ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ ɤɨɬɥɚ ɜɫɟ ɜɨɡɧɢɤɚɸɳɢɟ ɩɨɦɟɯɢ ɞɥɹ ɬɟɩɥɨɜɵɯ 
ɩɟɪɟɦɟɳɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɫɤɨɩɥɟɧɢɹ ɫɩɪɟɫɫɨɜɚɜɲɟɣɫɹ ɡɨɥɵ ɩɨɞ 
ɧɢɠɧɢɦɢ ɤɨɥɟɧɚɦɢ ɷɤɪɚɧɧɵɯ ɬɪɭɛ ɜ ɩɪɨɯɨɞɚɯ ɢɯ ɱɟɪɟɡ ɨɛɦɭɪɨɜɤɭ, ɲɥɚɤɚ ɩɨɞ 
ɬɪɭɛɚɦɢ ɯɨɥɨɞɧɵɯ ɜɨɪɨɧɨɤ, ɡɚɳɟɦɥɟɧɢɹ ɜ ɩɟɫɨɱɧɵɯ ɡɚɬɜɨɪɚɯ, ɡɚɠɚɬɢɟ 
ɷɥɟɦɟɧɬɚɦɢ ɤɚɪɤɚɫɚ ɢ ɞɪ.); 
5) ɫɨɞɟɪɠɚɬɶ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɪɟɩɟɪɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ 
ɩɟɪɟɦɟɳɟɧɢɹ ɛɚɪɚɛɚɧɨɜ, ɧɢɠɧɢɯ ɤɨɥɥɟɤɬɨɪɨɜ, ɷɤɪɚɧɨɜ ɢ ɞɪ.; 
6) ɩɪɨɜɨɞɢɬɶ ɤɨɧɬɪɨɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɬɟɩɥɨɜɵɦɢ ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɜɫɟɯ 
ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɬɥɚ ɜɨ ɜɪɟɦɹ ɪɚɫɬɨɩɤɢ ɢɡ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫ 
ɡɚɧɟɫɟɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɪɤɢ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɮɨɪɦɭɥɹɪ. 
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 ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɥɨɜ ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɥɸɱɢɬɶ ɪɟɠɢɦɵ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɜɨɡɧɢɤɚɸɬ ɜɵɫɨɤɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ: 
1) ɩɪɢ ɨɫɬɚɧɨɜɤɚɯ ɤɨɬɥɚ, ɟɫɥɢ ɛɚɪɚɛɚɧ ɜɵɯɨɞɢɬ ɧɚ ɪɟɠɢɦ ɨɩɨɪɨɠɧɟɧɢɹ, ɫɥɟɞɭɟɬ 
ɧɟɦɟɞɥɟɧɧɨ ɩɨɫɥɟ ɩɨɝɚɲɟɧɢɹ ɬɨɩɤɢ ɨɬɤɥɸɱɢɬɶ ɩɢɬɚɧɢɟ ɡɚɤɪɵɬɢɟɦ ɧɟ ɬɨɥɶɤɨ 
ɤɥɚɩɚɧɨɜ, ɧɨ ɢ ɡɚɞɜɢɠɟɤ, ɢɛɨ ɨɯɥɚɠɞɟɧɢɟ ɫɬɟɧɤɢ ɛɚɪɚɛɚɧɚ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɧɚ ɧɟɟ 
ɧɟɞɨɝɪɟɬɨɣ ɜɨɞɵ ɩɪɢɜɨɞɢɬ ɤ ɬɟɩɥɨɜɨɦɭ ɭɞɚɪɭ, ɱɬɨ ɨɩɚɫɧɨ ɩɪɢ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ 
ɞɚɜɥɟɧɢɹ (Ɋ = 0,8–1,0 Ɋɧɨɦ); 
2) ɩɨɞɩɢɬɤɭ ɤɨɬɥɚ ɜ ɩɟɪɢɨɞ ɪɚɫɬɨɥɨɤ ɢ ɨɫɬɚɧɨɜɨɜ ɩɪɨɢɡɜɨɞɢɬɶ ɜɨɡɦɨɠɧɨ ɦɚɥɵɦɢ 
ɩɨɪɰɢɹɦɢ ɜɨɞɵ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɤɨɧɬɪɨɥɟɦ ɩɨ ɪɚɫɯɨɞɨɦɟɪɭ ɢ ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦ (ɬɟɪɦɨɩɚɪɚɦ) ɧɚ ɜɨɞɨɨɩɭɫɤɧɵɯ ɬɪɭɛɚɯ ɢ ɧɢɠɧɟɣ ɨɛɪɚɡɭɸɳɟɣ 
ɛɚɪɚɛɚɧɚ; 
3) ɧɟ ɞɨɩɭɫɤɚɬɶ ɨɬɤɪɵɬɢɹ ɡɚɞɜɢɠɟɤ ɧɚ ɥɢɧɢɹɯ ɪɟɰɢɪɤɭɥɹɰɢɢ ɷɤɨɧɨɦɚɣɡɟɪɚ ɜ 
ɫɥɭɱɚɹɯ ɩɨɞɩɢɬɤɢ ɤɨɬɥɚ ɜɨɞɨɣ ɜ ɩɟɪɢɨɞ ɪɚɫɬɨɩɤɢ ɢ ɨɫɬɚɧɨɜɚ. 
 ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɬɨɩɤɢ ɢ ɨɫɬɚɧɨɜɚ ɤɨɬɥɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɤɚɠɞɨɦ 
ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ 
ɛɚɪɚɛɚɧɚ ɢ ɞɪɭɝɢɯ ɟɝɨ ɷɥɟɦɟɧɬɨɜ. 
 ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɨɩɚɫɧɵɯ ɬɟɪɦɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɚɪɚɛɚɧɚɯ ɜɨɡɦɨɠɧɨ 
ɬɨɥɶɤɨ ɩɪɢ ɧɚɞɟɠɧɨɦ, ɯɨɪɨɲɨ ɨɪɝɚɧɢɡɨɜɚɧɧɨɦ ɤɨɧɬɪɨɥɟ ɡɚ ɬɟɦɩɟɪɚɬɭɪɧɵɦ 
ɪɟɠɢɦɨɦ ɛɚɪɚɛɚɧɚ. 
 Ȼɚɪɚɛɚɧɵ ɜɫɟɯ ɤɨɬɥɨɜ 14 Ɇɉɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ 
ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ (ɬɟɪɦɨɩɚɪɚɦɢ) ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɩɨɤɚɡɚɧɢɣ. ɉɪɚɜɢɥɶɧɨɫɬɶ ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɫɯɟɦɵ ɢɡɦɟɪɟɧɢɣ ɩɪɨɜɟɪɹɟɬɫɹ ɩɪɢ 
ɫɬɚɰɢɨɧɚɪɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɤɨɬɥɚ. ɉɪɢ ɷɬɨɦ ɪɚɡɛɟɠɤɢ ɜ ɩɨɤɚɡɚɧɢɹɯ ɧɟ ɞɨɥɠɧɵ 
ɩɪɟɜɵɲɚɬɶ 5-10ºɋ. 
 Ɋɟɝɢɫɬɪɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪ ɛɚɪɚɛɚɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɡɚɩɨɥɧɟɧɢɢ ɤɨɬɥɚ 
ɜɨɞɨɣ, ɪɚɫɬɨɩɤɚɯ, ɨɫɬɚɧɨɜɚɯ, ɝɢɞɪɨɨɩɪɟɫɫɨɜɤɟ, ɚ ɩɪɢ ɩɨɥɭɩɢɤɨɜɨɦ ɢ ɩɢɤɨɜɨɦ 
ɪɟɠɢɦɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨ. 
 ɉɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɚ ɡɚɳɢɬɵ ɪɟɡɟɪɜɧɵɯ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɨɨɛɪɚɠɟɧɢɹɦɢ: 
1) ɤɨɬɥɵ, ɨɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ ɫɪɨɤ ɛɨɥɟɟ 10 ɞɧɟɣ, ɩɨɞɥɟɠɚɬ ɤɨɧɫɟɪɜɚɰɢɢ ɫɭɯɢɦ 
ɢɥɢ ɦɨɤɪɵɦ ɦɟɬɨɞɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɥɢɱɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɪɟɚɝɟɧɬɨɜ, 
ɩɪɨɤɥɚɞɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬ. ɩ.; 
2) ɩɪɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɫɬɨɹ ɧɟ ɛɨɥɟɟ 10 ɞɧɟɣ ɧɟɨɛɯɨɞɢɦɨ ɡɚɳɢɳɚɬɶ ɤɨɬɥɵ ɩɨ 
ɦɟɬɨɞɭ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ; 
3) ɛɚɪɚɛɚɧɧɵɟ ɤɨɬɥɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɤɨɧɫɟɪɜɢɪɭɸɬɫɹ ɦɟɬɨɞɚɦɢ ɩɨɞɞɟɪɠɚɧɢɹ 
ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɪɚɫɬɜɨɪɨɦ ɚɦɦɢɚɤɚ, ɫɦɟɫɶɸ ɧɢɬɪɢɬɚ 
ɧɚɬɪɢɹ ɢ ɚɦɦɢɚɤɚ, ɫɦɟɫɶɸ ɝɢɞɪɚɡɢɧɚ ɢ ɚɦɦɢɚɤɚ ɢ ɚɡɨɬɨɦ. 
 ɉɪɢ ɨɫɬɚɧɨɜɚɯ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ ɥɸɛɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɝɞɚ ɧɟɜɨɡɦɨɠɧɚ ɢɯ 
ɧɟɦɟɞɥɟɧɧɚɹ ɤɨɧɫɟɪɜɚɰɢɹ ɢɡ-ɡɚ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɜɵɪɟɡɤɟ ɬɪɭɛ, ɪɟɦɨɧɬɭ ɢɥɢ 
ɩɟɪɟɞɟɥɤɟ ɫɟɩɚɪɚɰɢɢ ɢ ɬ. ɩ., ɫɥɟɞɭɟɬ: 
1) ɩɪɨɜɟɫɬɢ ɩɪɨɦɵɜɤɭ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɫ ɰɟɥɶɸ ɭɞɚɥɟɧɢɹ ɫɨɥɟɜɵɯ ɨɬɥɨɠɟɧɢɣ; 
2) ɫɩɭɫɬɢɬɶ ɜɨɞɭ ɢɡ ɤɨɬɥɨɜ ɢ ɩɭɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɨɬɤɪɵɬɵɟ ɥɸɤɢ, 
ɢɫɩɨɥɶɡɭɹ ɬɟɩɥɨɬɭ ɧɟɨɫɬɵɜɲɟɣ ɨɛɦɭɪɨɜɤɢ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɧɨɫɬɶɸ ɨɫɭɲɢɬɶ 
ɩɨɜɟɪɯɧɨɫɬɶ ɦɟɬɚɥɥɚ; 
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3) ɨɩɟɪɚɬɢɜɧɨ ɩɪɨɜɟɫɬɢ ɜɫɟ ɪɚɛɨɬɵ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɡɚɳɢɬɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɢ ɩɪɨɜɟɫɬɢ ɤɨɧɫɟɪɜɚɰɢɸ ɤɨɬɥɚ, ɟɫɥɢ ɩɪɨɫɬɨɣ ɟɝɨ ɛɭɞɟɬ 
ɩɪɨɞɨɥɠɚɬɶɫɹ (ɩɪɟɛɵɜɚɧɢɟ ɜ ɪɟɡɟɪɜɟ ɢɥɢ ɩɪɨɜɟɞɟɧɢɟ ɞɪɭɝɢɯ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ). 
 ɇɟ ɞɨɩɭɫɤɚɸɬɫɹ ɨɫɬɚɜɥɟɧɢɟ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ ɜ ɝɨɪɹɱɟɦ ɪɟɡɟɪɜɟ ɛɟɡ 
ɨɬɤɥɸɱɟɧɢɹ ɢɥɢ ɫ ɡɚɞɟɪɠɤɨɣ ɨɬɤɥɸɱɟɧɢɹ ɨɬ ɨɛɳɢɯ ɩɚɪɨɩɪɨɜɨɞɨɜ ɩɟɪɟɝɪɟɬɨɝɨ ɢ 
ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ, ɛɵɫɬɪɵɣ ɧɚɛɨɪ ɧɚɝɪɭɡɤɢ, ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɩɢɬɚɧɢɟ ɤɨɬɥɨɜ, 
ɱɪɟɡɦɟɪɧɨ ɛɵɫɬɪɨɟ ɨɯɥɚɠɞɟɧɢɟ ɢ ɬ. ɩ. 
 
 
 4.2 ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 
ɤɨɬɥɨɜ 
 
 Ɉɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɢ ɭɫɥɨɜɢɹɦɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ 
ɜɨɞɨɬɪɭɛɧɵɯ ɤɨɬɥɨɜ ɹɜɥɹɸɬɫɹ: 
1) ɫɨɛɥɸɞɟɧɢɟ ɝɪɚɮɢɤɚ ɨɛɞɭɜɤɢ ɢ ɪɚɫɲɥɚɤɨɜɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɩɪɢ ɪɚɛɨɬɟ 
ɤɨɬɥɨɜ ɧɚ ɬɜɟɪɞɨɦ ɬɨɩɥɢɜɟ; 
2) ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɡɚɠɢɝɚɬɟɥɶɧɵɯ ɩɨɹɫɨɜ ɜ ɷɤɪɚɧɢɪɨɜɚɧɧɵɯ 
ɬɨɩɤɚɯ, ɢ ɲɥɚɤɨɜɚɧɢɟɦ ɷɤɪɚɧɧɵɯ ɬɪɭɛ. ȿɫɥɢ ɫɨɫɬɨɹɧɢɟ ɩɨɹɫɨɜ ɢɥɢ ɡɚɲɥɚɤɨɜɚɧɢɟ 
ɭɱɚɫɬɤɨɜ ɬɪɭɛ ɝɪɨɡɢɬ ɧɚɪɭɲɟɧɢɟɦ ɰɢɪɤɭɥɹɰɢɢ, ɬɨ ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ ɫɪɨɱɧɵɟ ɦɟɪɵ 
ɤ ɜɵɜɨɞɭ ɤɨɬɥɚ ɜ ɪɟɦɨɧɬ; 
3) ɨɛɨɪɭɞɨɜɚɧɢɟ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɥɸɤɚɦɢ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɨɛɢɜɤɢ ɲɥɚɤɚ ɜ ɨɫɨɛɨ ɲɥɚɤɭɟɦɵɯ ɦɟɫɬɚɯ ɛɟɡ 
ɨɫɬɚɧɨɜɚ ɤɨɬɥɚ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɭɞɨɛɧɨɝɨ ɤ ɧɢɦ ɞɨɫɬɭɩɚ; 
4) ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɩɪɚɜɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɢ ɪɚɛɨɬɨɣ ɨɛɞɭɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɚ 
ɬɚɤɠɟ ɩɥɨɬɧɨɫɬɶɸ ɢɯ ɚɪɦɚɬɭɪɵ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɨɛɞɭɜɤɢ ɫɥɟɞɭɟɬ ɡɚɤɪɵɬɶ 
ɝɥɚɜɧɵɣ ɜɟɧɬɢɥɶ ɤ ɨɛɞɭɜɨɱɧɵɦ ɚɩɩɚɪɚɬɚɦ ɢ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɶ ɩɪɨɞɭɜɨɱɧɵɟ 
(ɞɪɟɧɚɠɧɵɟ) ɤɥɚɩɚɧɵ, ɱɬɨɛɵ ɚɩɩɚɪɚɬɵ ɧɟ ɦɨɝɥɢ ɨɤɚɡɚɬɶɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. ɉɪɢ 
ɩɪɨɝɢɛɟ ɢɥɢ ɨɛɝɨɪɚɧɢɢ ɨɛɞɭɜɨɱɧɨɣ ɬɪɭɛɵ ɢɥɢ ɫɨɩɥ ɩɨɥɶɡɨɜɚɬɶɫɹ, ɨɛɞɭɜɨɱɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɡɚɩɪɟɳɚɟɬɫɹ, ɩɚɪɨɩɪɨɜɨɞ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɝɥɭɲɢɬɶ ɞɨ 
ɭɫɬɪɚɧɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ; 
5) ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɭɞɚɥɟɧɢɟ ɡɨɥɵ, ɜɵɩɚɞɚɸɳɟɣ ɜ ɝɚɡɨɯɨɞɚɯ ɤɨɬɥɚ ɢ 
ɩɟɪɟɝɪɟɜɚɬɟɥɹ, ɚ ɩɨɫɥɟ ɫɩɭɫɤɚ ɡɨɥɵ – ɩɥɨɬɧɨɟ ɩɪɢɤɪɵɬɢɟ ɡɨɥɨɜɵɯ ɡɚɬɜɨɪɨɜ. 
6) ɉɪɢ ɤɚɦɟɪɧɨɦ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ ɫ ɛɨɥɶɲɟɣ ɡɨɥɶɧɨɫɬɶɸ ɢ ɧɚɥɢɱɢɢ ɡɨɥɨɜɨɝɨ 
ɢɫɬɢɪɚɧɢɹ ɬɪɭɛ ɫɥɟɞɭɟɬ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶ ɫɨɫɬɨɹɧɢɟ ɡɚɳɢɬɧɵɯ ɦɚɧɠɟɬ. 
ɇɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɱɬɨ ɧɟɩɪɚɜɢɥɶɧɵɟ ɭɫɬɚɧɨɜɤɚ ɦɚɧɠɟɬ ɢɥɢ ɢɯ ɤɪɟɩɥɟɧɢɟ ɦɨɠɟɬ 
ɫɨɡɞɚɬɶ ɦɟɫɬɚ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɝɨ ɢɡɧɨɫɚ ɬɪɭɛ; 
7) ɨɛɟɫɩɟɱɟɧɢɟ ɦɢɧɢɦɚɥɶɧɵɯ ɩɪɢɫɨɫɨɜ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ ɢ ɝɚɡɨɯɨɞɚɯ ɤɨɬɥɚ, ɬ. ɟ. 
ɬɳɚɬɟɥɶɧɨɟ ɢɯ ɭɩɥɨɬɧɟɧɢɟ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ. ɉɪɢɫɨɫ ɜɨɡɞɭɯɚ ɦɨɠɟɬ ɛɵɬɶ: ɜ 
ɡɚɡɨɪɚɯ ɦɟɠɞɭ ɤɥɚɞɤɨɣ ɬɨɩɤɢ ɢ ɤɚɪɤɚɫɨɦ ɢ ɜ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɲɜɚɯ; ɜ ɦɟɫɬɚɯ 
ɩɪɨɯɨɞɚ ɩɨɞɴɟɦɧɵɯ ɢ ɜɨɞɨɨɩɭɫɤɧɵɯ ɬɪɭɛ ɱɟɪɟɡ ɫɬɟɧɵ ɜ ɩɨɬɨɥɨɱɧɵɟ ɩɟɪɟɤɪɵɬɢɹ 
ɬɨɩɨɤ; ɜ ɦɟɫɬɚɯ ɫɨɩɪɹɠɟɧɢɹ ɮɪɨɧɬɨɜɨɣ ɢ ɛɨɤɨɜɵɯ ɫɬɟɧ ɬɨɩɤɢ ɢ ɩɟɪɟɤɪɵɬɢɹ 
ɩɨɬɨɥɤɚ; ɧɢɠɧɟɣ ɱɚɫɬɢ ɬɨɩɤɢ ɢ ɜ ɭɩɥɨɬɧɟɧɢɹɯ ɯɨɥɨɞɧɨɣ ɜɨɪɨɧɤɢ 
(ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɜɨɛɨɞɧɭɸ ɞɟɮɨɪɦɚɰɢɸ ɜɨɪɨɧɤɢ ɩɪɢ ɧɚɝɪɟɜɟ) ɢ ɞɪ.; 
8) ɨɛɟɫɩɟɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɝɚɡɨɜɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɩɭɬɟɦ: ɩɪɢɦɟɧɟɧɢɹ ɩɥɢɬ ɫ ɩɚɡɚɦɢ 
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ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɡɚɦɤɚɦɢ; ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɢ ɭɤɥɚɞɤɢ 
ɟɝɨ ɦɟɠɞɭ ɩɥɢɬɚɦɢ; ɩɪɨɜɟɪɤɢ ɢ ɭɩɥɨɬɧɟɧɢɹ ɫɬɵɤɨɜ ɭɝɥɨɜ ɨɬɞɟɥɶɧɵɯ ɩɥɢɬ ɢ ɦɟɫɬ 
ɩɪɨɯɨɞɚ ɤɪɨɧɲɬɟɣɧɨɜ; ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɬɨɪɤɪɟɬɢɪɨɜɚɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɝɚɡɨɜɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɢɯ ɪɟɦɨɧɬɚ. 
  
 
 4.3 ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟɣ 
 
 Ⱦɥɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɨɝɨ 
ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɜɵɡɵɜɚɸɳɟɝɨ ɩɟɪɟɠɨɝ ɟɝɨ ɡɦɟɟɜɢɤɨɜ, 
ɧɟɨɛɯɨɞɢɦɨ: 
1) ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɫɬɨɩɤɭ ɤɨɬɥɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɩɪɨɞɭɜɤɢ ɩɟɪɟɝɪɟɜɚɬɟɥɹ, 
ɩɨɫɬɟɩɟɧɧɨ ɭɦɟɧɶɲɚɹ ɟɟ ɫ ɪɨɫɬɨɦ ɞɚɜɥɟɧɢɹ, ɧɨ ɩɨɞɞɟɪɠɢɜɚɹ ɬɟɦɩɟɪɚɬɭɪɭ ɩɚɪɚ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɩɟɪɟɝɪɟɜɚɬɟɥɹ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 50ºɋ ɧɢɠɟ ɧɨɪɦɚɥɶɧɨɣ ɞɥɹ ɞɚɧɧɨɝɨ ɬɢɩɚ 
ɤɨɬɥɚ. ɉɪɢ ɪɚɫɬɨɩɤɟ ɧɟ ɫɥɟɞɭɟɬ ɞɨɩɭɫɤɚɬɶ ɱɪɟɡɦɟɪɧɵɯ ɢɡɛɵɬɤɨɜ ɜɨɡɞɭɯɚ, 
ɪɚɜɧɨɦɟɪɧɨ ɩɨɞɩɢɬɵɜɚɬɶ ɤɨɬɟɥ ɜɨɞɨɣ ɢ ɧɟ ɜɤɥɸɱɚɬɶ ɩɨɜɟɪɯɧɨɫɬɧɵɟ 
ɩɚɪɨɨɯɥɚɞɢɬɟɥɢ ɞɥɹ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɚɪɚ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɚɪɚ ɞɨ ɧɨɪɦɚɥɶɧɨɣ ɜɪɟɦɟɧɧɨ ɩɪɢɨɫɬɚɧɨɜɢɬɶ ɪɚɫɬɨɩɤɭ ɤɨɬɥɚ ɢ ɭɫɢɥɢɬɶ ɩɪɨɞɭɜɤɭ 
ɩɟɪɟɝɪɟɜɚɬɟɥɹ; 
2) ɞɟɪɠɚɬɶ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɤɨɬɥɚ ɜ ɝɨɪɹɱɟɦ ɪɟɡɟɪɜɟ ɩɪɢɨɬɤɪɵɬɨɣ ɩɪɨɞɭɜɤɭ 
ɩɟɪɟɝɪɟɜɚɬɟɥɹ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨ ɩɪɢɛɨɪɚɦ ɬɟɦɩɟɪɚɬɭɪɭ ɩɚɪɚ; 
3) ɧɚɥɚɞɢɬɶ ɢ ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɝɨɪɟɧɢɹ ɜ ɬɨɩɤɟ ɫ ɧɨɪɦɚɥɶɧɵɦ ɢɡɛɵɬɤɨɦ ɜɨɡɞɭɯɚ 
ɢ ɩɪɚɜɢɥɶɧɵɦ ɩɨɥɨɠɟɧɢɟɦ ɮɚɤɟɥɚ ɜ ɬɨɩɤɟ; 
4) ɧɟ ɞɨɩɭɫɤɚɬɶ ɩɨɜɵɲɟɧɧɵɯ (ɛɨɥɟɟ ɪɚɫɱɟɬɧɵɯ) ɬɟɦɩɟɪɚɬɭɪ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɜ 
ɤɨɧɰɟ ɬɨɩɤɢ ɢ ɩɟɪɟɞ ɩɟɪɟɝɪɟɜɚɬɟɥɟɦ ɩɭɬɟɦ ɩɨɞɞɟɪɠɚɧɢɹ ɩɪɚɜɢɥɶɧɨɝɨ ɪɟɠɢɦɚ 
ɝɨɪɟɧɢɹ ɬɨɩɥɢɜɚ, ɩɪɢ ɷɬɨɦ ɧɟ ɞɨɩɭɫɤɚɬɶ ɡɚɧɨɫɚ ɝɚɡɨɯɨɞɚ ɩɟɪɟɝɪɟɜɚɬɟɥɹ (ɨɫɨɛɟɧɧɨ 
ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɡɚɧɨɫɚ); 
5) ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɝɭɥɹɪɧɭɸ ɨɛɞɭɜɤɭ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɤɨɬɥɚ ɢ ɩɟɪɟɝɪɟɜɚɬɟɥɹ, 
ɚ ɬɚɤɠɟ ɪɚɫɲɥɚɤɨɜɤɭ ɬɨɩɤɢ ɢ ɤɢɩɹɬɢɥɶɧɵɯ ɬɪɭɛ; 
6) ɧɟ ɞɨɩɭɫɤɚɬɶ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɢɥɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɪɚɛɨɬɵ ɝɨɪɟɥɨɤ (ɮɨɪɫɭɧɨɤ) ɢ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɟɪɟɤɨɫɨɜ ɜ ɬɨɩɤɟ ɢ ɝɚɡɨɯɨɞɟ; 
7) ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɜɧɨɦɟɪɧɨɟ ɩɢɬɚɧɢɟ ɤɨɬɥɚ ɜɨɞɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɝɨ ɧɚɝɪɭɡɤɨɣ 
ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɧɨɪɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɤɨɬɥɟ. ɉɪɢ ɭɩɭɫɤɟ ɜɨɞɵ ɩɨɞɩɢɬɤɚ 
ɤɨɬɥɚ ɜɨɞɨɣ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ; 
8) ɩɨɫɬɨɹɧɧɨ ɫɥɟɞɢɬɶ ɡɚ ɢɫɩɪɚɜɧɨɫɬɶɸ ɢ ɩɪɚɜɢɥɶɧɨɫɬɶɸ ɩɨɤɚɡɚɧɢɣ ɩɪɢɛɨɪɨɜ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ. Ⱦɥɹ ɤɨɬɥɨɜ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 
ɛɨɥɟɟ 400 ɬ/ɱ ɩɪɢɛɨɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɚɪɚ ɧɚ ɜɵɯɨɞɧɨɣ ɱɚɫɬɢ 
ɡɦɟɟɜɢɤɨɜ ɩɟɪɟɝɪɟɜɚɬɟɥɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫ 
ɪɟɝɢɫɬɪɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ; 
9) ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɨɞɭɜɤɭ ɜ ɫɥɭɱɚɟ ɫɛɪɨɫɚ ɧɚɝɪɭɡɤɢ ɤɨɬɥɚ ɢ ɩɨɞɴɟɦɚ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɩɨɫɥɟ ɩɟɪɟɝɪɟɜɚɬɟɥɹ ɧɟɦɟɞɥɟɧɧɨ, ɧɟ ɞɨɩɭɫɤɚɹ 
ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɚɪɚ; 
10) ɫɨɤɪɚɬɢɬɶ ɞɨ ɦɢɧɢɦɭɦɚ ɪɚɫɯɨɞ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɢ ɪɚɫɩɪɟɞɟɥɹɬɶ ɟɝɨ ɨɬɛɨɪ 
ɪɚɜɧɨɦɟɪɧɨ ɦɟɠɞɭ ɪɚɛɨɬɚɸɳɢɦɢ ɤɨɬɥɚɦɢ. ɍɦɟɧɶɲɢɬɶ ɢɥɢ ɩɪɟɤɪɚɬɢɬɶ ɨɬɛɨɪ ɩɚɪɚ 
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ɨɬ ɤɨɬɥɨɜ, ɝɞɟ ɜɵɫɨɤɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ; 
11) ɩɪɢ ɨɫɬɚɧɨɜɟ ɤɨɬɥɚ ɩɨɫɥɟ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɞɨ 
ɦɢɧɢɦɚɥɶɧɨɣ ɞɨɩɭɫɬɢɦɨɣ ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ, ɜɤɥɸɱɢɬɶ ɊɊɈɍ ɢ 
ɡɚɤɪɵɬɶ ɦɚɝɢɫɬɪɚɥɶɧɭɸ ɡɚɞɜɢɠɤɭ ɩɟɪɟɞ ɝɥɚɜɧɵɦ ɩɚɪɨɩɪɨɜɨɞɨɦ. 
12) ɭɞɚɥɢɬɶ ɩɪɢ ɨɫɬɚɧɨɜɟ ɤɨɬɥɚ ɜ ɭɫɥɨɜɢɹɯ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɥɧɨɫɬɶɸ ɜɨɞɭ ɢɡ 
ɩɟɪɟɝɪɟɜɚɬɟɥɹ; 
13) ɧɟ ɞɨɩɭɫɤɚɬɶ ɞɥɢɬɟɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɥɚ ɫɨ ɫɜɢɳɨɦ ɜ ɩɟɪɟɝɪɟɜɚɬɟɥɟ, ɬɚɤ 
ɤɚɤ ɢɦɟɟɬɫɹ ɨɩɚɫɧɨɫɬɶ ɢɡɧɨɫɚ ɫɬɪɭɟɣ ɩɚɪɚ, ɜɵɯɨɞɹɳɟɝɨ ɢɡ ɫɜɢɳɚ ɛɥɢɡɥɟɠɚɳɢɯ 
ɬɪɭɛ; 
14) ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɤɨɬɥɨɜ ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ ɩɪɨɦɵɜɤɭ 
ɡɦɟɟɜɢɤɨɜ ɩɟɪɟɝɪɟɜɚɬɟɥɹ ɫ ɥɸɱɤɨɜɵɦɢ ɤɨɥɥɟɤɬɨɪɚɦɢ ɢ ɨɛɳɭɸ ɩɪɨɦɵɜɤɭ 
ɨɫɬɚɥɶɧɵɯ ɩɟɪɟɝɪɟɜɚɬɟɥɟɣ, ɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ – ɢ ɜɨ ɜɪɟɦɹ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ. 
ɉɪɨɦɵɜɤɚ ɩɟɪɟɝɪɟɜɚɬɟɥɟɣ ɞɨɥɠɧɚ ɜɟɫɬɢɫɶ ɩɨɞ ɧɚɛɥɸɞɟɧɢɟɦ ɯɢɦɢɱɟɫɤɨɣ 
ɥɚɛɨɪɚɬɨɪɢɢ;  
15) ɩɨɫɥɟ ɨɫɬɚɧɨɜɚ ɤɨɬɥɚ ɞɥɹ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɬɳɚɬɟɥɶɧɨ ɨɫɦɨɬɪɟɬɶ 
ɜɧɭɬɪɢɛɚɪɚɛɚɧɧɵɟ ɫɟɩɚɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɛɚɪɚɛɚɧɵ ɤɨɬɥɚ, ɡɦɟɟɜɢɤɢ ɢ 
ɤɨɥɥɟɤɬɨɪɵ ɩɟɪɟɝɪɟɜɚɬɟɥɟɣ; 
16) ɩɪɢ ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɛɪɚɬɶ ɩɨɞɜɟɫɧɵɟ ɢ 
ɞɢɫɬɚɧɰɢɨɧɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɝɪɟɜɚɬɟɥɹ ɫ ɡɚɦɟɧɨɣ ɢɡɧɨɲɟɧɧɵɯ. ɉɪɢ 
ɡɚɦɟɧɟ ɡɦɟɟɜɢɤɨɜ, ɩɪɨɜɟɪɢɬɶ, ɩɨ ɫɟɪɬɢɮɢɤɚɬɚɦ ɤɚɱɟɫɬɜɨ ɧɨɜɵɯ ɬɪɭɛ ɢ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɯ ɦɚɪɤɟ ɫɬɚɥɢ. 
 ȼ ɤɚɠɞɵɣ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɜɵɛɨɪɨɱɧɨ, ɧɨ ɧɟ ɦɟɧɟɟ ɱɟɦ 25% ɜ ɡɨɧɚɯ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɨɜɟɪɹɬɶ ɡɦɟɟɜɢɤɢ ɜɵɯɨɞɧɵɯ ɫɬɭɩɟɧɟɣ ɩɟɪɜɢɱɧɨɝɨ 
ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚɬɟɥɟɣ ɫ ɪɚɫɱɟɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɪɟɞɵ 450ºɋ ɢ 
ɜɵɲɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɨɫɬɚɬɨɱɧɨɣ ɞɟɮɨɪɦɚɰɢɢ. 
 Ɉɫɬɚɬɨɱɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɬɪɭɛ ɩɟɪɟɝɪɟɜɚɬɟɥɟɣ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 
ɲɬɚɧɝɟɧɰɢɪɤɭɥɟɦ ɫ ɬɨɱɧɨɫɬɶɸ ɲɤɚɥɵ ɞɨ 0,05 ɦɦ ɢɥɢ ɲɚɛɥɨɧɨɦ ɫ ɩɪɨɯɨɞɧɵɦ 
ɪɚɡɦɟɪɨɦ, ɢɦɟɸɳɢɦ ɞɨɩɭɫɤ ±0,05 ɦɦ. Ɉɫɬɚɬɨɱɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 3,5 % Dɧ ɞɥɹ ɬɪɭɛ ɢɡ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɢ 3,0 % Dɧ – ɢɡ ɥɟɝɢɪɨɜɚɧɧɵɯ 
(Dɧ – ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ). Ɍɪɭɛɵ ɫ ɨɫɬɚɬɨɱɧɨɣ ɞɟɮɨɪɦɚɰɢɟɣ, 
ɩɪɟɜɵɲɚɸɳɟɣ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɡɚɦɟɧɟ. 
 ɇɟ ɞɨɩɭɫɤɚɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɤɨɬɥɚ ɫ ɧɟɩɥɨɬɧɨɫɬɶɸ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɩɚɪɨɨɯɥɚɞɢɬɟɥɹ. 
 ɉɪɢ ɜɵɜɨɞɟ ɢɡ ɪɚɛɨɬɵ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɩɢɬɚɬɟɥɶɧɨɣ, ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɢ ɟɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɞɨɩɭɫɤɚɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɤɨɬɥɨɜ ɫ ɡɚɜɵɲɟɧɧɨɣ ɩɪɨɬɢɜ ɪɚɫɱɟɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɧɢɠɚɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɯ 
ɧɚɝɪɭɡɤɭ. 
 Ɍɨɱɧɨ ɫɨɛɥɸɞɚɬɶ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɯɢɦɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɟɣ ɪɟɠɢɦ 
ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ ɤɨɬɥɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ 
ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ɤɨɬɥɨɜɨɣ ɜɨɞɵ ɨɬ ɧɨɪɦɚɥɶɧɨɝɨ ɞɥɹ ɞɚɧɧɨɝɨ ɤɨɬɥɚ. 
 Ɉɛɟɫɩɟɱɢɬɶ ɩɪɚɜɢɥɶɧɵɣ ɜɨɞɧɵɣ ɪɟɠɢɦ ɢ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɚɪɚ. ɉɪɢ 
ɩɪɢɟɦɤɟ ɤɨɬɥɚ ɩɨɫɥɟ ɪɟɦɨɧɬɚ ɩɪɨɜɟɪɢɬɶ, ɧɟ ɨɫɬɚɥɨɫɶ ɥɢ ɜ ɡɦɟɟɜɢɤɚɯ ɢ 
ɤɨɥɥɟɤɬɨɪɚɯ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ. 
 



 

66 
 

 4.4 ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɷɤɨɧɨɦɚɣɡɟɪɨɜ 
 
 Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɷɤɨɧɨɦɚɣɡɟɪɨɜ ɫɥɟɞɭɟɬ:  
1) ɨɛɟɫɩɟɱɢɬɶ ɯɨɪɨɲɭɸ ɪɚɛɨɬɭ ɞɟɚɷɪɚɬɨɪɨɜ ɢ ɜɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ 
ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɤɨɬɥɨɜ; 
2) ɩɨɫɬɨɹɧɧɨ ɫɥɟɞɢɬɶ ɡɚ ɪɚɜɧɨɦɟɪɧɵɦ ɩɢɬɚɧɢɟɦ ɤɨɬɥɚ ɜɨɞɨɣ ɢ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɨɣ 
ɚɜɬɨɦɚɬɨɜ ɩɢɬɚɧɢɹ; 
3) ɧɟ ɨɬɤɥɸɱɚɬɶ ɞɟɚɷɪɚɬɨɪɵ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɧɢɠɟɧɢɹ ɟɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɟɞ ɷɤɨɧɨɦɚɣɡɟɪɨɦ ɧɢɠɟ ɪɚɫɱɟɬɧɨɣ; 
4) ɜɟɫɬɢ ɬɨɩɨɱɧɵɣ ɪɟɠɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɠɢɦɧɨɣ ɤɚɪɬɨɣ ɩɨ ɩɨɤɚɡɚɧɢɹɦ 
ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɧɟ ɞɨɩɭɫɤɚɹ ɢɡɛɵɬɤɨɜ ɜɨɡɞɭɯɚ ɫɜɟɪɯ 
ɪɚɫɱɟɬɧɵɯ ɢ ɪɚɛɨɬɵ ɬɨɩɤɢ ɫ ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɨɣ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ; 
5) ɧɟ ɞɨɩɭɫɤɚɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɤɨɬɥɨɜ ɫ ɧɚɝɪɭɡɤɨɣ ɜɵɲɟ ɪɚɫɱɟɬɧɨɣ ɩɪɢ ɫɠɢɝɚɧɢɢ 
ɦɧɨɝɨɡɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. ɇɚɝɪɭɡɤɭ ɧɟɨɛɯɨɞɢɦɨ ɨɝɪɚɧɢɱɢɜɚɬɶ, ɟɫɥɢ ɡɨɥɶɧɨɫɬɶ ɢ 
ɜɥɚɠɧɨɫɬɶ ɬɨɩɥɢɜɚ ɛɨɥɶɲɟ ɩɪɨɟɤɬɧɵɯ ɡɧɚɱɟɧɢɣ, ɚ ɬɚɤɠɟ ɜ ɩɟɪɢɨɞɵ ɩɢɬɚɧɢɹ ɤɨɬɥɚ 
ɜɨɞɨɣ ɩɨɧɢɠɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ; 
6) ɫɥɟɞɢɬɶ ɡɚ ɩɥɨɬɧɨɫɬɶɸ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ, ɨɛɦɭɪɨɜɤɢ, ɝɚɡɨɜɵɯ ɩɟɪɟɝɨɪɨɞɨɤ, 
ɫɨɫɬɨɹɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ; 
7) ɪɟɝɭɥɹɪɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɨɱɢɫɬɤɭ ɡɨɥɨɜɵɯ ɛɭɧɤɟɪɨɜ ɢ ɩɪɨɜɟɪɹɬɶ ɨɬɫɭɬɫɬɜɢɟ 
ɭɜɥɚɠɧɟɧɧɨɣ ɡɨɥɵ ɩɨɞ ɷɤɨɧɨɦɚɣɡɟɪɨɦ; 
8) ɩɪɨɜɟɪɹɬɶ ɨɬɫɭɬɫɬɜɢɟ ɜ ɝɚɡɨɯɨɞɚɯ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ (ɧɚɩɪɢɦɟɪ, 
ɨɫɬɚɜɲɢɯɫɹ ɩɨɫɥɟ ɪɟɦɨɧɬɚ ɤɢɪɩɢɱɟɣ, ɞɨɫɨɤ ɢ ɬ. ɩ.);  
9) ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ, ɩɪɨɜɟɪɹɬɶ ɪɚɛɨɬɭ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɬɤɥɸɱɚɟɦɵɯ ɷɤɨɧɨɦɚɣɡɟɪɚɯ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɨɬɤɪɵɜɚɬɶɫɹ 
ɩɪɢ ɞɚɜɥɟɧɢɢ, ɩɪɟɜɵɲɚɸɳɟɦ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɬɥɟ ɧɚ 25% ɫɨ ɫɬɨɪɨɧɵ ɜɯɨɞɚ 
ɢ ɧɚ 10 % ɫɨ ɫɬɨɪɨɧɵ ɜɵɯɨɞɚ ɜɨɞɵ ɢɡ ɷɤɨɧɨɦɚɣɡɟɪɚ; 
10) ɫɥɟɞɢɬɶ ɡɚ ɢɫɩɪɚɜɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ ɧɚ ɩɢɬɚɬɟɥɶɧɵɯ ɥɢɧɢɹɯ 
ɢ ɭɫɬɪɨɣɫɬɜ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, ɜɵɯɨɞɹɳɟɣ 
ɢɡ ɷɤɨɧɨɦɚɣɡɟɪɚ; 
11) ɩɪɢ ɧɚɥɢɱɢɢ ɨɛɜɨɞɧɵɯ ɝɚɡɨɯɨɞɨɜ ɭ ɷɤɨɧɨɦɚɣɡɟɪɚ ɜɵɤɥɸɱɚɬɶ ɢɯ ɩɨ ɝɚɡɚɦ ɜɨ 
ɜɪɟɦɹ ɪɚɫɬɨɩɤɢ ɤɨɬɥɚ, ɨɬɤɪɵɜɚɹ ɨɛɜɨɞɧɭɸ ɝɚɡɨɜɭɸ ɡɚɫɥɨɧɤɭ ɢ ɩɥɨɬɧɨ ɡɚɤɪɵɜɚɹ 
ɡɚɫɥɨɧɤɢ ɩɪɹɦɨɝɨ ɯɨɞɚ (ɱɟɪɟɡ ɝɚɡɨɯɨɞ). ɉɨɞɩɢɬɤɭ ɤɨɬɥɚ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɜɧɨɦɟɪɧɨ 
ɱɟɪɟɡ ɷɤɨɧɨɦɚɣɡɟɪ; 
12) ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ ɷɤɨɧɨɦɚɣɡɟɪɚ (ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɷɤɨɧɨɦɚɣɡɟɪɚ 
ɢɥɢ ɟɝɨ ɚɪɦɚɬɭɪɵ) ɩɨ ɜɨɞɟ ɩɪɢ ɪɚɛɨɬɟ ɤɨɬɥɚ ɨɬɤɪɵɬɶ ɨɛɜɨɞɧɵɟ ɡɚɫɥɨɧɤɢ ɢ 
ɡɚɤɪɵɬɶ ɡɚɫɥɨɧɤɢ ɩɪɹɦɨɝɨ ɯɨɞɚ ɞɨ ɢ ɩɨɫɥɟ ɧɟɝɨ, ɩɢɬɚɬɶ ɤɨɬɟɥ ɩɨ ɨɛɜɨɞɧɵɦ 
ɥɢɧɢɹɦ; 
13) ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɝɨɧɧɵɟ ɥɢɧɢɢ ɢɥɢ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɨɤɚɱɢɜɚɬɶ ɜɨɞɭ ɱɟɪɟɡ ɷɤɨɧɨɦɚɣɡɟɪ, ɩɨɦɢɦɨ ɤɨɬɥɚ ɥɢɛɨ ɩɢɬɚɬɶ 
ɤɨɬɟɥ ɢ ɞɪɟɧɢɪɨɜɚɬɶ ɜɨɞɭ ɱɟɪɟɡ ɧɢɠɧɢɟ ɩɪɨɞɭɜɨɱɧɵɟ ɬɨɱɤɢ; 
14) ɩɪɢ ɨɫɬɚɧɨɜɟ ɤɨɬɥɚ ɧɚ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɢɫɩɵɬɚɧɢɟ ɢ ɨɫɦɨɬɪ ɷɤɨɧɨɦɚɣɡɟɪɚ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɩɪɢ ɨɫɦɨɬɪɟ 
ɨɛɪɚɬɢɬɶ ɧɚ ɦɟɫɬɚ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɜɚɪɤɢ ɡɦɟɟɜɢɤɨɜ; 
15) ɩɨɫɥɟ ɧɚɪɭɠɧɨɣ ɨɱɢɫɬɤɢ ɡɦɟɟɜɢɤɨɜ ɨɩɪɟɞɟɥɢɬɶ ɫɬɟɩɟɧɶ ɤɨɪɪɨɡɢɨɧɧɨɝɨ 
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ɪɚɡɪɭɲɟɧɢɹ ɢ ɢɡɧɨɫɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɩɪɢɧɹɜ ɦɟɪɵ ɤ ɡɚɳɢɬɟ 
ɢɥɢ ɡɚɦɟɧɟ ɧɚɢɛɨɥɟɟ ɢɡɧɨɲɟɧɧɵɯ ɦɟɫɬ; 
16) ɩɪɢ ɡɚɝɨɬɨɜɤɟ ɬɪɭɛ ɞɥɹ ɪɟɦɨɧɬɚ ɷɤɨɧɨɦɚɣɡɟɪɨɜ ɩɪɨɜɟɪɹɬɶ ɢɯ ɤɚɱɟɫɬɜɨ ɩɨ 
ɫɟɪɬɢɮɢɤɚɬɚɦ; 
17) ɫɜɚɪɤɭ ɬɪɭɛ ɷɤɨɧɨɦɚɣɡɟɪɨɜ ɩɨɪɭɱɚɬɶ ɬɨɥɶɤɨ ɞɢɩɥɨɦɢɪɨɜɚɧɧɵɦ ɫɩɟɰɢɚɥɢɫɬɚɦ 
(ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɫɜɚɪɳɢɤɚɦ), ɩɪɨɲɟɞɲɢɦ ɫɩɟɰɢɚɥɶɧɭɸ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɢ 
ɩɪɚɤɬɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ; 
18) ɩɨɫɥɟ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɩɪɨɜɟɪɢɬɶ, ɩɪɨɢɡɜɟɞɟɧɚ ɥɢ ɡɚɦɟɧɚ ɞɟɮɟɤɬɧɵɯ 
ɨɩɨɪ, ɩɨɞɜɟɫɨɤ ɢ ɫɜɹɡɟɣ ɡɦɟɟɜɢɤɨɜ, ɩɪɨɤɥɚɞɨɤ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, 
ɩɨɞɜɨɞɹɳɢɯ, ɨɬɜɨɞɹɳɢɯ, ɩɟɪɟɩɭɫɤɧɵɯ ɬɪɭɛ, ɚ ɬɚɤɠɟ ɞɟɦɨɧɬɚɠ ɢɡɧɨɲɟɧɧɨɣ ɢ 
ɦɨɧɬɚɠ ɧɨɜɨɣ ɡɨɥɨɡɚɳɢɬɵ, ɜɵɛɨɪɨɱɧɚɹ ɡɚɦɟɧɚ ɬɪɭɛ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 
ɷɤɨɧɨɦɚɣɡɟɪɚ ɢ ɬ.ɩ. 
19) ɇɚ ɤɨɬɥɚɯ, ɜ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɵɣ ɨɛɳɢɣ ɢɡɧɨɫ ɷɤɨɧɨɦɚɣɡɟɪɨɜ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɢɡɜɨɞɢɬɶ ɩɟɪɟɛɨɪɤɭ ɢɡɧɚɲɢɜɚɟɦɵɯ ɩɚɤɟɬɨɜ, ɢɛɨ 
ɩɪɢ ɨɬɛɪɚɤɨɜɤɟ ɡɦɟɟɜɢɤɨɜ ɜ ɝɚɡɨɯɨɞɟ ɡɚɱɚɫɬɭɸ ɧɟ ɭɞɚɟɬɫɹ ɜɵɹɜɢɬɶ ɜɫɟ ɞɟɮɟɤɬɵ.  
 
 
 4.5 ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 
 
 Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɞɥɹ ɜɫɟɯ ɬɨɩɥɢɜ 
ɧɟɨɛɯɨɞɢɦɨ: 
1) ɧɟ ɞɨɩɭɫɤɚɬɶ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɣ; 
2) ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ ɝɪɚɮɢɤ ɨɫɬɚɧɨɜɨɤ ɤɨɬɥɨɜ ɞɥɹ ɪɚɫɲɥɚɤɨɜɤɢ ɢ ɨɱɢɫɬɤɢ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɣ; 
3) ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɫɦɟɧɭ ɩɪɨɢɡɜɨɞɢɬɶ ɨɛɞɭɜɤɭ ɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɚ ɩɨ 
ɨɤɨɧɱɚɧɢɢ ɨɛɞɭɜɤɢ ɩɥɨɬɧɨ ɡɚɤɪɵɜɚɬɶ ɡɚɩɨɪɧɵɟ ɜɟɧɬɢɥɢ ɢ ɨɬɤɪɵɜɚɬɶ ɞɪɟɧɚɠɢ 
ɨɛɞɭɜɨɱɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
4) ɩɪɨɢɡɜɨɞɢɬɶ ɭɩɥɨɬɧɟɧɢɟ ɝɚɡɨɯɨɞɨɜ ɩɪɢ ɨɫɬɚɧɨɜɚɯ ɤɨɬɥɨɜ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɢ 
ɩɪɨɜɟɪɹɬɶ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɣ; 
5) ɨɛɟɫɩɟɱɢɬɶ ɩɥɨɬɧɨɫɬɶ ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɥɢɧɡɨɜɵɯ ɤɨɦɩɟɧɫɚɬɨɪɨɜ ɢ 
ɞɪɭɝɢɯ ɭɩɥɨɬɧɢɬɟɥɟɣ) ɢ ɞɟɮɥɟɤɬɨɪɨɜ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɣ; 
6) ɧɟ ɞɨɩɭɫɤɚɬɶ ɞɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɤɨɬɥɚ ɫ ɬɟɱɶɸ ɷɤɨɧɨɦɚɣɡɟɪɨɜ, ɩɨɞ ɤɨɬɨɪɵɦɢ 
ɪɚɫɩɨɥɨɠɟɧɵ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɢɯ ɤɨɪɪɨɡɢɢ; 
7) ɭɫɬɪɚɧɹɬɶ ɝɚɡɨɜɵɟ ɩɟɪɟɤɨɫɵ ɩɟɪɟɞ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ 
ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɟɪɟɝɨɪɨɞɨɤ; 
8) ɢɡɨɥɢɪɨɜɚɬɶ ɬɪɭɛɧɵɟ ɞɨɫɤɢ ɧɚ ɝɨɪɹɱɟɣ ɫɬɨɪɨɧɟ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɝɚɡɨɜ ɛɨɥɟɟ 500ºɋ; 
9) ɩɪɢɦɟɧɹɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɪɚɡɪɟɡɧɵɟ ɜɫɬɚɜɤɢ ɜ ɬɪɭɛɵ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɞɥɹ ɢɯ ɡɚɳɢɬɵ; ɜ ɫɥɭɱɚɟ ɡɚɝɨɪɚɧɢɹ ɫɚɠɢ ɢ ɨɬɥɨɠɟɧɢɣ ɜ 
ɝɚɡɨɯɨɞɚɯ ɤɨɬɥɚ ɧɟɦɟɞɥɟɧɧɨ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɝɚɲɟɧɢɸ ɬɨɩɤɢ ɢ ɩɟɪɟɤɪɵɬɢɸ 
ɞɭɬɶɹ ɢ ɬɹɝɢ, ɡɚɩɨɥɧɢɬɶ ɝɚɡɨɯɨɞ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɚɪɨɦ (ɨɫɬɚɥɶɧɵɟ ɞɟɣɫɬɜɢɹ 
ɩɟɪɫɨɧɚɥɚ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɢɧɫɬɪɭɤɰɢɟɣ). 
 ɉɪɢ ɪɚɛɨɬɟ ɬɨɩɤɢ ɤɨɬɥɚ ɧɚ ɦɚɡɭɬɟ ɫɥɟɞɭɟɬ: 
1) ɩɨɫɬɨɹɧɧɨ ɫɥɟɞɢɬɶ ɡɚ ɨɱɢɫɬɤɨɣ ɦɚɡɭɬɚ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ; 
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2) ɪɟɝɭɥɹɪɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɨɱɢɫɬɤɭ ɮɢɥɶɬɪɨɜ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɦɚɡɭɬɚ 
ɩɟɪɟɞ ɮɢɥɶɬɪɚɦɢ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɦɚɪɤɢ, ɧɨ ɧɟ ɧɢɠɟ 80ºɋ; 
3) ɧɚɥɚɞɢɬɶ ɪɟɠɢɦ ɪɚɛɨɬɵ ɬɨɩɤɢ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɢɡɛɵɬɤɨɦ ɜɨɡɞɭɯɚ (α=1,1–1,15) 
ɢ ɜɟɫɬɢ ɬɨɩɨɱɧɵɣ ɩɪɨɰɟɫɫ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɠɢɦɧɨɣ ɤɚɪɬɨɣ; 
4) ɨɛɟɫɩɟɱɢɬɶ ɯɨɪɨɲɟɟ ɪɚɫɩɵɥɢɜɚɧɢɟ ɦɚɡɭɬɚ ɢ ɜɨɜɪɟɦɹ ɡɚɦɟɧɹɬɶ ɩɨɞɲɥɚɤɨɜɚɧɧɵɟ 
ɢ ɧɟɩɥɨɬɧɵɟ ɮɨɪɫɭɧɤɢ ɧɚ ɢɫɩɪɚɜɧɵɟ; 
5) ɩɪɢ ɫɠɢɝɚɧɢɢ ɜɵɫɨɤɨɫɟɪɧɢɫɬɵɯ ɦɚɡɭɬɨɜ ɩɟɪɟɯɨɞɢɬɶ ɫ ɩɚɪɨɜɵɯ ɮɨɪɫɭɧɨɤ ɧɚ 
ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɩɪɢɦɟɧɹɬɶ ɠɢɞɤɢɟ ɩɪɢɫɚɞɤɢ; 
6) ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɜɟɫɬɢ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɢɫɩɪɚɜɧɨɫɬɶɸ ɜɨɡɞɭɲɧɵɯ ɪɟɝɢɫɬɪɨɜ (ɧɟ 
ɞɨɩɭɫɤɚɬɶ ɭɫɬɚɧɨɜɤɭ ɮɨɪɫɭɧɨɤ ɛɟɡ ɜɨɡɞɭɲɧɵɯ ɪɟɝɢɫɬɪɨɜ ɢ ɪɚɛɨɬɭ ɬɨɩɤɢ ɫ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɦ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɟɦ, ɚ ɬɚɤɠɟ ɡɚɲɥɚɤɨɜɚɧɧɵɦɢ ɢɥɢ ɨɛɝɨɪɟɜɲɢɦɢ 
ɚɦɛɪɚɡɭɪɚɦɢ); 
7) ɜɟɫɬɢ ɤɨɧɬɪɨɥɶ ɡɚ ɢɫɩɪɚɜɧɨɫɬɶɸ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɩɨɤɚɡɵɜɚɸɳɟɣ ɬɟɦɩɟɪɚɬɭɪɭ 
ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ; ɨɛɟɫɩɟɱɢɬɶ ɜɟɞɟɧɢɟ ɬɨɩɨɱɧɨɝɨ ɪɟɠɢɦɚ ɫ ɦɢɧɢɦɚɥɶɧɵɦ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ (ɭɧɨɫɨɦ) ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɵɯ ɬɨɩɥɢɜ. 
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 5 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

5.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 

ɂɡ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚ ɧɵɧɟɲɧɢɣ ɞɟɧɶ ɜɢɞɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɟɩɥɨɜɵɟ 
ɫɬɚɧɰɢɢ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɨɪɝɚɧɢɱɟɫɤɨɦ ɬɨɩɥɢɜɟ, ɛɨɥɟɟ ɜɫɟɝɨ ɡɚɝɪɹɡɧɹɸɬ 
ɚɬɦɨɫɮɟɪɭ. Ɉɛɴёɦɵ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɜɢɞ ɡɚɝɪɹɡɧɟɧɢɹ ɡɚɜɢɫɹɬ ɨɬ 
ɬɢɩɚ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɣ [14]. 
 Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ ɹɜɥɹɟɬɫɹ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ 
ɭɝɥɟɤɢɫɥɨɬɨɣ, ɜɵɞɟɥɹɸɳɟɣɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ, ɨɤɢɫɶɸ ɭɝɥɟɪɨɞɚ, ɨɤɢɫɥɚɦɢ 
ɫɟɪɵ, ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ, ɨɤɢɫɥɚɦɢ ɚɡɨɬɚ, ɨɝɪɨɦɧɵɦɢ ɤɨɥɢɱɟɫɬɜɚɦɢ ɬɜёɪɞɵɯ ɱɚɫɬɢɰ 
(ɡɨɥɚ) ɢ ɞɪɭɝɢɦɢ ɜɪɟɞɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɢɫɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɬɟɩɥɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɨёɦɨɜ ɩɪɢ ɫɛɪɚɫɵɜɚɧɢɢ ɜ ɧɢɯ ɬёɩɥɨɣ ɜɨɞɵ. 
 ɍɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɭɝɥɟɤɢɫɥɨɬɵ ɜ ɚɬɦɨɫɮɟɪɟ Ɂɟɦɥɢ ɜɟɞёɬ ɤ 
ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ «ɩɚɪɧɢɤɨɜɨɝɨ ɷɮɮɟɤɬɚ». ɍɝɥɟɤɢɫɥɵɣ ɝɚɡ 
ɩɨɝɥɨɳɚɟɬ ɞɥɢɧɧɨɜɨɥɧɨɜɨɟ ɢɡɥɭɱɟɧɢɟ ɧɚɝɪɟɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ Ɂɟɦɥɢ, ɧɚɝɪɟɜɚɟɬɫɹ ɢ 
ɬɟɦ ɫɚɦɵɦ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɯɪɚɧɟɧɢɸ ɧɚ ɧɟɣ ɬɟɩɥɚ. ɍɜɟɥɢɱɟɧɢɟ ɞɨɥɢ ɭɝɥɟɤɢɫɥɨɝɨ 
ɝɚɡɚ ɜ ɚɬɦɨɫɮɟɪɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɵɲɟɧɢɸ ɧɚ ɧɟɫɤɨɥɶɤɨ ɝɪɚɞɭɫɨɜ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɢɡɤɢɯ ɫɥɨёɜ ɚɬɦɨɫɮɟɪɵ, ɚ ɷɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɬɚɹɧɢɸ ɥɟɞɧɢɤɨɜ Ƚɪɟɧɥɚɧɞɢɢ ɢ Ⱥɧɬɚɪɤɬɢɞɵ ɢ ɡɚɬɨɩɥɟɧɢɸ ɱɚɫɬɢ ɫɭɲɢ. 
 ɇɚɪɹɞɭ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɩɪɨɢɫɯɨɞɢɬ 
ɭɦɟɧɶɲɟɧɢɟ ɞɨɥɢ ɤɢɫɥɨɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɟ, ɤɨɬɨɪɵɣ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɫɠɢɝɚɧɢɟ 
ɬɨɩɥɢɜɚ ɧɚ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɹɯ. 
 ȼɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɠɢɜɨɬɧɵɣ ɢ ɪɚɫɬɢɬɟɥɶɧɵɣ ɦɢɪ ɨɤɚɡɵɜɚɟɬ 
ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɨɤɢɫɶɸ ɫɟɪɵ. ɇɚɢɛɨɥɶɲɟɟ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɫɟɪɨɣ 
ɩɪɢɯɨɞɢɬɫɹ ɤɚɤ ɪɚɡ ɧɚ ɞɨɥɸ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. 
 ȼɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɧɚ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɯ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, 
ɱɬɨ ɨɧɚ, ɫɨɟɞɢɧɹɹɫɶ ɫ ɝɟɦɨɝɥɨɛɢɧɨɦ ɤɪɨɜɢ, ɨɱɟɧɶ ɛɵɫɬɪɨ ɥɢɲɚɟɬ ɨɪɝɚɧɢɡɦ 
ɤɢɫɥɨɪɨɞɚ. 
 ɋɬɚɧɰɢɢ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɭɝɥɟ, ɩɨɬɪɟɛɥɹɸɬ ɟɝɨ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɢ 
ɛɨɥɶɲɟ ɜɫɟɝɨ ɜɵɛɪɚɫɵɜɚɸɬ ɡɚɝɪɹɡɧɹɸɳɢɯ ɚɬɦɨɫɮɟɪɭ ɜɟɳɟɫɬɜ. ȼɵɛɪɨɫɵ ɜ 
ɚɬɦɨɫɮɟɪɭ ɡɚɜɢɫɹɬ ɨɬ ɤɚɱɟɫɬɜɚ ɫɠɢɝɚɟɦɨɝɨ ɭɝɥɹ. 
 ɋɛɪɨɫɵ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɜɨɞɨёɦɵ ɢ ɩɨɜɵɲɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɢɯ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɜɨɞɹɬ ɤ ɧɚɪɭɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ, 
ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ ɜɥɢɹɟɬ ɧɚ ɮɥɨɪɭ ɢ 
ɮɚɭɧɭ. Ɍɟɩɥɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɨёɦɨɜ ɦɨɠɟɬ ɛɵɬɶ ɭɦɟɧɶɲɟɧɨ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ 
ɡɚɦɤɧɭɬɵɟ ɰɢɤɥɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɜɢɞɢɦ, ɱɬɨ ɜɥɢɹɧɢɟ Ɍɗɋ ɧɚ ɛɢɨɫɮɟɪɭ ɨɝɪɨɦɧɨ ɢ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ. ɇɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɩɨɤɚ ɬɟɩɥɨɜɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ 
ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɢ ɨɫɬɚɸɬɫɹ ɩɪɟɨɛɥɚɞɚɸɳɢɦɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ ɞɥɹ ɧɭɠɞ ɱɟɥɨɜɟɤɚ. 
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 5.2 ȼɥɢɹɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
  
 ɉɟɪɟɱɟɧɶ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ: ɨɤɫɢɞ 
ɠɟɥɟɡɚ, ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɞɢɨɤɫɢɞ ɚɡɨɬɚ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɚɧɝɢɞɪɢɞ 
ɫɟɪɧɢɫɬɵɣ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ, ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ, ɩɵɥɶ 
ɚɛɪɚɡɢɜɧɚɹ, ɤɨɪɭɧɞ ɛɟɥɵɣ, ɦɨɧɨɤɨɪɭɧɞ, ɡɨɥɚ ɭɝɥɟɣ, ɩɵɥɶ ɤɚɦɟɧɧɨɭɝɨɥɶɧɚɹ. 
ȼɵɛɪɨɫ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɪɚɡɪɟɲёɧ 
Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ [14]. 
 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ: 
 - 1 ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ: ɨɬɪɚɛɨɬɚɧɧɵɟ ɪɬɭɬɧɵɟ ɥɚɦɩɵ ɢ ɬɟɪɦɨɦɟɬɪɵ; 
 - 2 ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ: ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɨɬ ɧɟɮɬɟɥɨɜɭɲɤɢ, ɧɟɮɬɟɲɥɚɦ ɩɪɢ 
ɡɚɱɢɫɬɤɟ ɪɟɡɟɪɜɭɚɪɨɜ, ɨɬɪɚɛɨɬɚɧɧɨɟ ɤɨɦɩɪɟɫɫɨɪɧɨɟ ɦɚɫɥɨ, ɨɬɪɚɛɨɬɚɧɧɨɟ 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ ɦɚɫɥɨ, ɨɬɪɚɛɨɬɚɧɧɨɟ ɦɨɬɨɪɧɨɟ ɦɚɫɥɨ, ɨɬɪɚɛɨɬɚɧɧɨɟ 
ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɟ ɦɚɫɥɨ, ɨɬɯɨɞɵ ɬɟɩɥɨɢɡɨɥɹɰɢɢ, ɫɨɞɟɪɠɚɳɢɟ ɚɫɛɟɫɬ; 
 - 3 ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ: ɧɟɮɬɟɲɥɚɦ ɨɬ ɮɢɥɶɬɪɨɜ ɨɱɢɫɬɤɢ, ɧɟɮɬɟɲɥɚɦ ɨɬ 
ɩɪɨɦɵɜɤɢ ɞɟɬɚɥɟɣ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɩɟɫɨɤ ɡɚɝɪɹɡɧёɧɧɵɣ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, ɷɦɭɥɶɫɢɹ 
ɨɬ ɦɚɫɥɨɥɨɜɭɲɤɢ; 
  - 4 ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ: ɫɬɪɭɠɤɢ ɢ ɤɭɫɤɨɜɵɟ ɨɬɯɨɞɵ ɞɪɟɜɟɫɢɧɵ, ɥɨɦ ɱёɪɧɵɯ 
ɦɟɬɚɥɥɨɜ, ɥɨɦ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɫɬɪɭɠɤɚ ɦɟɬɚɥɥɢɱɟɫɤɚɹ, ɦɟɬɚɥɥɨɫɨɞɟɪɠɚɳɚɹ 
ɩɵɥɶ, ɥɨɦ ɚɛɪɚɡɢɜɧɵɯ ɢɡɞɟɥɢɣ, ɚɛɪɚɡɢɜɧɨ-ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɩɵɥɶ, ɨɝɚɪɤɢ ɫɜɚɪɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɟ ɩɨɤɪɵɬɢɟ, ɩɪɨɦɵɲɥɟɧɧɵɣ ɦɭɫɨɪ, ɬɚɪɚ 
ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɧɚɤɥɚɞɤɢ ɬɨɪɦɨɡɧɵɯ ɤɨɥɨɞɨɤ, ɮɢɥɶɬɪɵ 
ɡɚɝɪɹɡɧɟɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, ɨɫɚɞɤɢ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɥɢɬɚ, ɲɢɧɵ ɫ 
ɬɤɚɧɟɜɵɦ ɤɨɪɞɨɦ ɢ ɦɟɬɚɥɥɨɤɨɪɞɨɦ, ɲɩɪɢɰɵ, ɨɬɯɨɞɵ ɨɮɢɫɧɨɣ ɬɟɯɧɢɤɢ, ɜɟɬɨɲɶ 
ɩɪɨɦɚɫɥɟɧɧɚɹ, ɨɬɯɨɞɵ ɨɛɦɭɪɨɜɨɱɧɵɟ, ɨɬɯɨɞɵ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɨɬɪɚɛɨɬɚɧɧɵɟ 
ɚɤɤɭɦɭɥɹɬɨɪɵ ɛɟɡ ɷɥɟɤɬɪɨɥɢɬɚ, ɢɡɦɟɥɶɱёɧɧɵɣ ɤɚɬɢɨɧɢɬ ɨɬ ɮɢɥɶɬɪɨɜ 
ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ, ɨɬɦɵɜɨɱɧɵɟ ɜɨɞɵ ɨɬ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ, ɨɬɯɨɞɵ ɩɚɪɨɧɢɬɚ. 
 
 
 5.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɜɨɡɞɭɲɧɨɝɨ ɛɚɫɫɟɣɧɚ 
 
 ɋɨɞɟɪɠɚɳɢɟɫɹ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɥɟɬɭɱɚɹ ɡɨɥɚ, ɦɟɥɶɱɚɣɲɢɟ ɱɚɫɬɢɰɵ 
ɧɟɫɝɨɪɟɜɲɟɝɨ ɬɨɩɥɢɜɚ ɨɤɚɡɵɜɚɸɬ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɨɪɶɛɚ ɡɚ ɱɢɫɬɨɬɭ ɜɨɡɞɭɲɧɨɝɨ ɛɚɫɫɟɣɧɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 
ɧɚɪɨɞɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɟɣ. Ɉɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɹɜɥɹɸɬɫɹ [14]: 
 1) ɇɚɞёɠɧɚɹ ɝɟɪɦɟɬɢɡɚɰɢɹ ɬɨɩɨɤ, ɝɚɡɨɯɨɞɨɜ, ɝɚɡɨɩɪɨɜɨɞɨɜ, ɧɚɫɨɫɨɜ, 
ɤɨɦɩɪɟɫɫɨɪɨɜ, ɬɪɚɧɫɩɨɪɬёɪɨɜ, ɲɧɟɤɨɜ; 
 2) ɉɪɢɦɟɧɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɝɨ ɩɨɞ ɪɚɡɪɟɠɟɧɢɟɦ; 
 3) ȼɫɬɪɨɣɤɚ ɦɟɫɬɧɵɯ ɜɵɬɹɠɟɤ ɢɥɢ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɡ 
ɦɟɫɬ ɩɟɪɟɫɵɩɤɢ ɬɨɩɥɢɜɧɨɣ ɡɨɥɵ; 
 4) Ɂɚɦɟɧɚ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɧɟɬɨɤɫɢɱɧɵɦɢ; 
 5) ɉɟɪɟɯɨɞ ɫ ɬɜёɪɞɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɝɚɡɨɨɛɪɚɡɧɨɟ; 
 6) ɍɜɥɚɠɧɟɧɢɟ ɩɵɥɢ ɬɨɩɥɢɜɚ ɩɪɢ ɟɝɨ ɢɡɦɟɥɶɱɟɧɢɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ; 
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 7) Ƚɥɭɛɨɤɚɹ ɨɱɢɫɬɤɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɬ ɡɨɥɵ, ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ 
ɨɤɢɫɥɨɜ ɚɡɨɬɚ; 
 8) ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɬɨɩɥɢɜɚ ɩɟɪɟɞ ɫɠɢɝɚɧɢɟɦ ɫ ɰɟɥɶɸ 
ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɧɟɝɨ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ; 
 9) Ɋɚɰɢɨɧɚɥɶɧɨɟ ɜɧɟɞɪɟɧɢɟ ɬɨɩɨɱɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚɯ ɞɥɹ 
ɩɨɞɚɜɥɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɜ ɩɪɨɰɟɫɫɟ ɝɨɪɟɧɢɹ ɬɨɩɥɢɜɚ; 
 10) ɍɫɬɪɨɣɫɬɜɨ ɜɵɫɨɤɢɯ ɞɵɦɨɜɵɯ ɬɪɭɛ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ “ɋɚɧɢɬɚɪɧɵɦɢ 
ɧɨɪɦɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ” ɞɥɹ ɨɬɜɨɞɚ ɢ ɪɚɫɫɟɹɧɢɹ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ; 
 11) ȼɧɟɞɪɟɧɢɟ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 
ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ. 
 12) Ɂɚɦɟɧɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɪɬɭɬɧɵɯ ɥɚɦɩ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɧɚɪɭɠɧɨɝɨ 
ɨɫɜɟɳɟɧɢɹ ɧɚ ɧɚɬɪɢɟɜɵɟ ɢɫɬɨɱɧɢɤɢ. 
 ȼ ɬɚɛɥɢɰɟ 5.1 ɭɤɚɡɚɧɵ ɉȾɄ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. 
 
Ɍɚɛɥɢɰɚ 5.1 – ɉȾɄ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 

Ɂɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ 
ɉȾɄ, ɦɝ/ɦ3

 

ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ 

ɋɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞ 0,5 0,15 

ɋɟɪɨɜɨɞɨɪɨɞ 0,08 0,008 
Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ 0,03 0,001 

Ɉɤɫɢɞ ɚɡɨɬɚ 0,085 0,085 
 
 
 5.4 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɢ ɜɵɛɨɪ ɞɵɦɨɜɨɣ ɬɪɭɛɵ 
 
 ȼɵɛɨɪ ɜɵɫɨɬɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɞɵɦɨɜɵɯ ɬɪɭɛ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɡɚɝɪɹɡɧɟɧɢɟ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɜɨɡɞɭɯɚ ɜɵɛɪɨɫɚɦɢ ɢɡ ɬɪɭɛ ɧɟ ɩɪɟɜɵɲɚɥɨ 
ɉȾɄ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ [9]. 
 ȼɵɛɪɨɫɵ ɡɨɥɵ ɡɆ , ɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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 ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ 

2NOɆ , ɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ ȼ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; 
 1  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚ ɜɵɯɨɞ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɤɚɱɟɫɬɜɚ 
ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɢ ɫɩɨɫɨɛɚ ɲɥɚɤɨɭɞɚɥɟɧɢɹ [9]; 
 K  – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɤɨɬɥɚ, ɤɝ/ɬ; 
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ɝɞɟ ɩɟD – ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɬ/ɱ; 
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 ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ 

2SɈɆ , ɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ  

2
'SO  – ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɤɨɬɨɪɚɹ ɭɥɚɜɥɢɜɚɟɬɫɹ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ ɝɚɡɨɯɨɞɚɯ 

ɤɨɬɥɚ; 
 

2
"SO  – ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɤɨɬɨɪɚɹ ɭɥɚɜɥɢɜɚɟɬɫɹ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɟ; 
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20 24,8 1 0,1 1 0 447,2SɈɆ        . 

 
 ɉɪɢɜɟɞɟɧɧɭɸ ɦɚɫɫɭ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ Ɇ , ɝ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ  ɉȾɄSO2, ɉȾɄNO2, ɉȾɄɡ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɤɫɢɞɨɜ 
ɫɟɪɵ, ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɢ ɡɨɥɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɝ/ɦ3; 
 

 0,15 0,15
447,2 35 9 517,9

0,085 0,15
Ɇ       . 

 
 ɋɭɦɦɚɪɧɚɹ ɦɚɫɫɚ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ 
ɫɟɪɵ. Ɉɬɧɨɲɟɧɢɟ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɉȾɄ ɜ ɷɬɨɣ ɮɨɪɦɭɥɟ ɹɜɥɹɸɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɭɱɢɬɵɜɚɸɳɢɦɢ ɜɪɟɞɧɨɫɬɶ ɡɨɥɵ ɢ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɨɤɫɢɞɚɦɢ ɫɟɪɵ. 
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 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɦɋ , 
ɦɝ/ɦ3, ɩɪɢ ɜɵɛɪɨɫɟ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɨɞɢɧɨɱɧɨɝɨ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫ 
ɤɪɭɝɥɵɦ ɭɫɬɶɟɦ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ, ɦ, ɨɬ ɢɫɬɨɱɧɢɤɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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,  (5.6) 

 
ɝɞɟ  А  – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɪɚɬɢɮɢɤɚɰɢɢ ɚɬɦɨɫɮɟɪɵ, 
ɞɥɹ ɋɢɛɢɪɢ А  = 200;  
 n  – ɤɨɥɢɱɟɫɬɜɨ ɞɵɦɨɜɵɯ ɬɪɭɛ, ɲɬ, ɜɵɛɢɪɚɟɦ ɨɞɧɭ ɞɵɦɨɜɭɸ ɬɪɭɛɭ ɫ 
ɜɵɫɨɬɨɣ ɇ  = 180 ɦ; 
 V  – ɨɛɴɟɦ ɭɞɚɥɹɟɦɵɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɱɟɪɟɡ ɬɪɭɛɭ, ɦ3/ɫ; 
 t  – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ, ɜɵɯɨɞɹɳɢɯ ɢɡ ɬɪɭɛɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ; 
 F  – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɢ 
ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɚɷɪɨɡɨɥɟɣ (ɩɵɥɢ, ɡɨɥɵ) F  = 1; 
 m – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ 
ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ; 
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ɝɞɟ f  – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; 
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ɝɞɟ  D  = 8,4 – ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɬɪɭɛɵ, ɦ; 
 0  = 40 – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ 
ɜɵɛɪɨɫɚ, ɦ/ɫ [9]; 
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 Ɍɚɤ ɤɚɤ ɦC <
2SOɉȾК , ɬɨ ɜɵɛɪɚɧɧɚɹ ɞɵɦɨɜɚɹ ɬɪɭɛɚ ɜɵɫɨɬɨɣ 180 ɦ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ.  
 ɗɮɮɟɤɬɢɜɧɭɸ ɜɵɫɨɬɭ ɜɵɛɪɨɫɨɜ ɞɵɦɨɜɨɣ ɬɪɭɛɵ эɮH , ɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 
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ɝɞɟ    – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 5 
ɦ/ɫ [9];  
   – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɪɚɫɬɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɫ ɜɵɫɨɬɨɣ 
ɬɪɭɛɵ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1,63; 
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5 1,63эɮH


   


.   

 
 
 5.5 Ɉɯɪɚɧɚ ɜɨɞɧɨɝɨ ɛɚɫɫɟɣɧɚ 
 
 ɉɪɚɜɢɥɚɦɢ ɨɯɪɚɧɵ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ ɜɨɞɨ-
ɟɦɨɜ ɢ ɜɨɞɨɬɨɤɨɜ, ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ, ɩɨɤɚɡɚɬɟɥɢ ɡɚɩɚɯɚ, 
ɜɤɭɫɚ, ɰɜɟɬɚ, ɪɟɚɤɰɢɢ ɪɇ, ɫɨɞɟɪɠɚɧɢɹ ɤɢɫɥɨɪɨɞɚ ɢ ɞɪ., ɚ ɬɚɤɠɟ ɞɨɩɭɫɬɢɦɵɣ 
ɩɨɞɨɝɪɟɜ ɜɨɞɵ ɜ ɢɫɬɨɱɧɢɤɟ. ɗɬɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢ ɫɜɨɣɫɬɜɚɦ ɜɨɞɵ ɧɟ ɞɨ-
ɩɭɫɤɚɸɬ ɫɛɪɨɫɚ ɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɜɨɞɨɟɦɵ ɢ ɜɨɞɨɬɨɤɢ 
ɛɟɡ ɨɱɢɫɬɤɢ. 
 ɋɬɨɱɧɵɦɢ ɡɚɝɪɹɡɧɟɧɧɵɦɢ ɜɨɞɚɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ: ɫɛɪɨɫɵ 
ɢɡɛɵɬɨɱɧɵɯ ɜɨɞ ɡɨɥɨɲɥɚɤɨɨɬɜɚɥɨɜ ɩɪɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɭɞɚɥɟɧɢɢ ɡɨɥɵ ɢ ɲɥɚɤɚ, 
ɡɚɝɪɹɡɧɟɧɧɵɟ ɦɚɫɥɨɦ ɢ ɦɚɡɭɬɨɦ ɜɨɞɵ, ɨɛɦɵɜɨɱɧɵɟ ɜɨɞɵ ɦɚɡɭɬɧɵɯ 
ɩɚɪɨɝɟɧɟɪɚɬɨɪɨɜ ɢ ɪɟɝɟɧɟɪɚɬɢɜɧɵɯ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, ɫɛɪɨɫɵ 
ɯɢɦɜɨɞɨɨɱɢɫɬɨɤ ɢ ɤɨɧɞɟɧɫɚɬɨɨɱɢɫɬɨɤ ɬɭɪɛɢɧ ɢ ɞɪ. 
 ɋɥɨɠɧɨɫɬɶ ɢ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɨɱɢɫɬɤɢ ɷɬɢɯ ɜɨɞ, ɚ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɢ 
ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɞɨɜɟɞɟɧɢɹ ɫɛɪɨɫɧɨɣ ɜɨɞɵ ɞɨ ɬɪɟɛɭɟɦɨɣ ɤɨɧɞɢɰɢɢ ɜɵɧɭɠɞɚɸɬ 
ɩɪɟɠɞɟ ɜɫɟɝɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɜɫɟɦɟɪɧɨɦɭ ɫɨɤɪɚɳɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɡɚɝɪɹɡɧɟɧɧɵɯ 
ɜɨɞ, ɩɨɜɬɨɪɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɫɢɫɬɟɦɚɯ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɝɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɹ, ɚ, ɟɫɥɢ ɩɨɡɜɨɥɹɸɬ ɩɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ, ɤ 
ɩɨɥɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɫɬɨɱɧɵɯ ɜɨɞ ɛɟɡ ɫɛɪɨɫɚ ɜ ɜɨɞɨɟɦɵ. 

ɇɚ Ɍɗɐ ɩɪɢɦɟɧɟɧɨ ɨɛɨɪɨɬɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɫ ɝɪɚɞɢɪɧɹɦɢ. ȼɨɞɚ, 
ɩɨɫɬɭɩɚɸɳɚɹ ɜ ɝɚɡɨɨɯɥɚɞɢɬɟɥɢ ɢ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɬɭɪɛɢɧ, ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ 
ɝɪɚɞɢɪɧɢ. ȿё ɡɚɝɪɹɡɧɟɧɢɹ ɦɚɫɥɨɦ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɞɚɜɥɟɧɢɟ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɛɨɥɶɲɟ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ. Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ, ɩɨɫɬɭɩɚɸɳɚɹ ɧɚ 
ɨɯɥɚɠɞɟɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ 
ɤɨɥɥɟɤɬɨɪ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɤɨɜ, ɚ ɢɡ ɤɨɥɥɟɤɬɨɪɚ ɜ ɤɚɧɚɥ ɝɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɹ. ȼ 
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ɤɚɧɚɥ ɬɚɤɠɟ ɩɨɫɬɭɩɚɟɬ ɜɨɞɚ ɩɨɫɥɟ ɭɛɨɪɤɢ ɬɟɪɪɢɬɨɪɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɂɡ ɤɚɧɚɥɚ 
ɝɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɹ ɜɨɞɚ ɛɚɝɟɪɧɵɦɢ ɧɚɫɨɫɚɦɢ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɜ ɱɚɲɭ 
ɡɨɥɨɲɥɚɤɨɨɬɜɚɥɚ. ȼ ɱɚɲɟ ɜɨɞɚ ɨɬɫɬɚɢɜɚɟɬɫɹ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɛɚɤɢ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ. 
Ɉɫɜɟɬɥɟɧɧɭɸ ɜɨɞɭ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ ɫɬɚɧɰɢɢ (ɫɚɥɶɧɢɤɨɜɵɟ 
ɭɩɥɨɬɧɟɧɢɟ ɛɚɝɟɪɧɵɯ ɧɚɫɨɫɨɜ, ɝɢɞɪɨɭɛɨɪɤɚ ɩɨɥɨɜ, ɌɌɐ). 
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ɁȺɄɅɘɑȿɇɂȿ 
 

 ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɪɚɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɗɐ ɦɨɳɧɨɫɬɶɸ 
360 Ɇȼɬ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɨɣ 270 Ɇȼɬ ɢ ɦɚɤɫɢɦɚɥɶɧɵɦ ɨɬɛɨɪɨɦ 
ɩɚɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 300 ɬ/ɱ, ɪɚɛɨɬɚɸɳɭɸ ɧɚ Ȼɨɪɨɞɢɧɫɤɨɦ ɛɭɪɨɦ ɭɝɥɟ ɫ ɰɟɥɶɸ 
ɩɨɤɪɵɬɢɹ ɜɨɡɪɚɫɬɚɸɳɢɯ ɬɟɩɥɨɜɵɯ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ. 
 ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɬɪɢ ɬɭɪɛɢɧɵ ɄɌ-120-12,8 
ɢ ɬɪɢ ɤɨɬɥɚ ȻɄɁ-500-140. 
 ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɗɐ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɟ 
ɨɛɨɫɧɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 
 Ɋɚɫɫɱɢɬɚɧɨ ɢ ɜɵɛɪɚɧɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ. 
 ɋɩɪɨɟɤɬɢɪɨɜɚɧɨ ɬɟɯɧɢɱɟɫɤɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɡɨɥɨɨɱɢɫɬɤɚ, 
ɡɨɥɨɲɥɚɤɨɭɞɚɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɬɨɩɥɢɜɧɨɟ ɯɨɡɹɣɫɬɜɨ. 
 ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ. 
 ɍɞɟɥɟɧɨ ɜɧɢɦɚɧɢɟ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɪɚɫɫɱɢɬɚɧɚ ɞɵɦɨɜɚɹ ɬɪɭɛɚ 
ɞɥɹ ɪɚɫɫɟɢɜɚɧɢɹ ɞɵɦɨɜɵɯ ɝɚɡɨɜ. 
 ȼɫɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɢ ɬɟɯɧɢɱɟɫɤɭɸ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ 
ɩɪɨɟɤɬɚ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 
 1 Ʉɥɢɟɧɬɚɦ: Ɍɟɩɥɨɜɚɹ ɷɧɟɪɝɟɬɢɤɚ: ɉɚɪɨɜɵɟ ɬɭɪɛɢɧɵ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.power-m.ru/customers/thermal-power/steam-turbine/. 
 2 ȼɇɌɉ 81 ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɵɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ. – Ɇ. : Ɇɢɧɷɧɟɪɝɨ ɋɋɋɊ, 1981. – 61 ɫ. 
 3 Ɋɵɠɤɢɧ, ȼ. ə. Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ / ȼ. ə. Ɋɵɠɤɢɧ – Ɇ. : 
ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1987. – 328 ɫ. 
 4 Ɋɢɜɤɢɧ, ɋ. Ʌ. Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜɨɞɵ ɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ / ɋ. Ʌ. 
Ɋɢɜɤɢɧ, Ⱥ. Ⱥ. Ⱥɥɟɤɫɚɧɞɪɨɜ. – Ɇ. : ɗɧɟɪɝɢɹ, 1980. – 425 ɫ. 
 5 Ɍɟɩɥɨɜɵɟ ɢ ɚɬɨɦɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ : ɋɩɪɚɜɨɱɧɢɤ / ȼ. ɂ. Ⱥɛɪɚɦɨɜ 
[ɢ ɞɪ.]; ɩɨɞ ɨɛɳ. ɪɟɞ. ȼ. Ⱥ. Ƚɪɢɝɨɪɶɟɜ, ȼ. Ɇ. Ɂɨɪɢɧɚ. – 2-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. – Ɇ. : 
ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1989. – 608 ɫ. 
 6 ɐɵɝɚɧɨɤ, Ⱥ. ɉ. Ɍɟɩɥɨɜɵɟ ɢ ɚɬɨɦɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ : ɭɱɟɛ. 
ɩɨɫɨɛɢɟ / Ⱥ. ɉ. ɐɵɝɚɧɨɤ. – Ʉɪɚɫɧɨɹɪɫɤ : ɂɉɐ ɄȽɌɍ, 2000. – 123 ɫ. 
 7 ɐɵɝɚɧɨɤ, Ⱥ. ɉ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ : ɭɱɟɛ. 
ɩɨɫɨɛɢɟ / Ⱥ. ɉ. ɐɵɝɚɧɨɤ, ɋ. Ⱥ. Ɇɢɯɚɣɥɟɧɤɨ. – Ʉɪɚɫɧɨɹɪɫɤ : ɂɉɐ ɄȽɌɍ, 2006. – 
136 ɫ. 
 8 Ȼɨɣɤɨ, ȿ. Ⱥ. Ʉɨɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɢ ɩɚɪɨɝɟɧɟɪɚɬɨɪɵ (ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ) / ȿ. Ⱥ. Ȼɨɣɤɨ, Ⱥ. Ⱥ. 
ɒɩɢɤɨɜ. – Ʉɪɚɫɧɨɹɪɫɤ : ɄȽɌɍ, 2003. – 230 ɫ. 
 9 Ʉɭɥɢɤɨɜ, ɋ. Ɇ. Ɋɚɫɱɟɬ ɫɨɞɟɪɠɚɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɨɬɥɨɜ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ Ɇɟɬɨɞɢɱɟɫɤɨɟ ɭɤɚɡɚɧɢɟ ɤ 
ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ 1005 – Ɍɟɩɥɨɜɵɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ, 1007 – ɉɪɨɦɵɲɥɟɧɧɚɹ ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɚ / ɋ. Ɇ. Ʉɭɥɢɤɨɜ, 
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