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                « _____» ________ 20 ___ ɝ. 
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Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ 
ɢɫɩɨɥɧɟɧɢɸ 

 
ȼ.ɘ. ɉɨɧɨɦɚɪɟɧɤɨ 

  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

    

                                                                                            « 17 » ɢɸɧɹ 2019 ɝ. 

ɋɬɭɞɟɧɬɭ                     ɉɨɧɨɦɚɪɟɧɤɨ ȼɚɞɢɦɭ ɘɪɶɟɜɢɱɭ 
 ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ     Ɏɗ15‒01Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.03.01 
 ɧɨɦɟɪ ɝɪɭɩɩɵ  ɤɨɞ 

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ  
Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 5016/ɫ ɨɬ 16 ɚɩɪ. 2019 ɝ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɉ.ȼ. ɒɢɲɦɚɪёɜ, ɞɨɰɟɧɬ, ɤ.ɬ.ɧ, ɤɚɮɟɞɪɚ Ɍɗɋ 
 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɝ. ɒɚɪɵɩɨɜɨ Ȼɟɪёɡɨɜɫɤɚɹ ȽɊɗɋ,  ɷɥɟɤɬɪɢɱɟɫɤɚɹ  
ɦɨɳɧɨɫɬɶ  ɨɞɧɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ 800 Ɇȼɬ, ɤɨɬɥɨɚɝɪɟɝɚɬ ɉ-67,  ɬɨɩɥɢɜɨ – 
Ȼɟɪёɡɨɜɫɤɢɣ ɛɭɪɵɣ ɭɝɨɥɶ   
 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ ȼɜɨɞɧɚɹ ɱɚɫɬɶ, ɚɧɚɥɢɡ ɫɧɢɠɟɧɢɹ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ,  
ɪɚɫɱɟɬɧɚɹ ɱɚɫɬɶ, ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ. 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ:  
Ʌɢɫɬ 1. ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɉ-67 
Ʌɢɫɬ 2. ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɉ-67 
Ʌɢɫɬ 3 ɑɟɪɬёɠ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ 
Ʌɢɫɬ 4. ɋɜɨɞɧɵɟ ɞɢɚɝɪɚɦɦɵ ɩɨ ɜɵɛɪɨɫɚɦ 
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ» ɫɨɞɟɪɠɢɬ 42 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 8 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɄɈɌɅɈȺȽɊȿȽȺɌ, ɍɏɈȾəɓɂȿ ȾɕɆɈȼɕȿ ȽȺɁɕ, 

ɌȿɉɅɈȼɈɃ ɊȺɋɑЁɌ, ɗɄɈɇɈɆɂɑȿɋɄɂȿ ɉɈɄȺɁȺɌȿɅɂ, ɉɊɈɐȿɋɋ 

ɊȺɋɒɂɊȿɇɂə, ȼɋɉɈɆɈȽȺɌȿɅɖɇɈȿ ɈȻɈɊɍȾɈȼȺɇɂȿ. 

Ɉɛɴɟɤɬ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɬɪɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɉɩ-2650-

255 ɩɨɞ ɫɬɚɧɰɢɨɧɧɵɦɢ ɧɨɦɟɪɚɦɢ 1,2,3, ɞɜɚ ɬɭɪɛɨɚɝɪɟɝɚɬɚ Ʉ-800-240-5 ɢ ɨɞɢɧ 

ɬɭɪɛɨɚɝɪɟɝɚɬ Ʉ-800-240-5Ɇ. 

ɐɟɥɶ ɪɚɛɨɬɵ:   

 ɋɧɢɠɟɧɢɟ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɧɚ ɤɨɬɥɨɚɝɪɟɝɚɬɚɯ №1, №2, ɫ ɭɱёɬɨɦ 

ɬɟɯɧɨɥɨɝɢɣ, ɩɪɢɦɟɧёɧɧɵɯ ɧɚ ɤɨɬɥɨɚɝɪɟɝɚɬɟ №3. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɛɵɥɨ ɩɪɢɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ; ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɪɚɫɱёɬ ɫ ɡɚɜɨɞɫɤɢɦ ɬɟɩɥɨɜɵɦ ɪɚɫɱёɬɨɦ; ɪɚɫɱёɬ 

ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ; ɪɚɫɫɱɢɬɚɧɵ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɫ ɭɱёɬɨɦ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ; ɪɚɡɪɚɛɨɬɚɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ 

ɩɨɩɟɪɟɱɧɵɟ ɱɟɪɬɟɠɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɉ-67. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɵɜɨɞɵ ɨ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ. 

Ɍɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɨɹɫɧɢɬɟɥɶɧɨɝɨ 

ɬɟɤɫɬɚ, ɪɢɫɭɧɤɨɜ, ɬɚɛɥɢɰ ɢ ɱɟɪɬɟɠɟɣ.  
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ȼȼȿȾȿɇɂȿ 

Ȼɟɪɟɡɨɜɫɤɚɹ ȽɊɗɋ - ɨɞɧɨ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɸɝɚ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɹɜɥɹɸɳɟɟɫɹ ɬɚɤɠɟ ɝɪɚɞɨɨɛɪɚɡɭɸɳɢɦ ɩɪɟɞɩɪɢɹɬɢɟɦ, 

ɧɚɥɨɝɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ ɤɨɬɨɪɨɝɨ ɜ ɪɚɣɨɧɧɵɣ ɛɸɞɠɟɬ ɫɨɫɬɚɜɥɹɸɬ ɨɫɧɨɜɧɭɸ 

ɫɬɚɬɶɸ ɩɪɢɛɵɥɢ ɪɚɣɨɧɚ. Ɋɚɫɩɨɥɚɝɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ȽɊɗɋ-2400 Ɇȼɬ (ɬɪɢ 

ɷɧɟɪɝɨɛɥɨɤɚ ɩɨ 800 Ɇȼɬ ɤɚɠɞɵɣ). Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɞɥɹ 

ɪɚɛɨɬɵ ɧɚ ɛɭɪɵɯ ɭɝɥɹɯ ɪɚɡɪɟɡɚ "Ȼɟɪɟɡɨɜɫɤɢɣ" Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɨɝɨ ɭɝɨɥɶɧɨɝɨ 

ɛɚɫɫɟɣɧɚ. ɉɟɪɜɵɣ ɷɧɟɪɝɨɛɥɨɤ ɧɚɯɨɞɢɬɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ 1987, ɜɬɨɪɨɣ - ɫ 1991, 

ɬɪɟɬɢɣ ɫ 2015 ɝɨɞɚ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ Ȼɟɪɟɡɨɜɫɤɚɹ ȽɊɗɋ - ɷɬɨ ɞɢɧɚɦɢɱɧɨ ɪɚɡɜɢɜɚɸɳɟɟɫɹ 

ɩɪɟɞɩɪɢɹɬɢɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɜ 250 ɤɦ ɨɬ Ʉɪɚɫɧɨɹɪɫɤɚ, ɩɨ ɫɨɫɟɞɫɬɜɭ ɫ 

Ȼɟɪɟɡɨɜɫɤɢɦ ɭɝɨɥɶɧɵɦ ɪɚɡɪɟɡɨɦ. ȽɊɗɋ – ɨɫɧɨɜɧɨɣ ɩɨɬɪɟɛɢɬɟɥɶ Ȼɟɪɟɡɨɜɫɤɨɝɨ 

ɭɝɥɹ ɫɜɹɡɚɧɚ ɫ ɪɚɡɪɟɡɨɦ ɨɬɤɪɵɬɵɦ 14-ɤɢɥɨɦɟɬɪɨɜɵɦ ɭɝɨɥɶɧɵɦ ɤɨɧɜɟɣɟɪɨɦ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɨɤɨɥɨ 4400 ɬ/ɱ, ɚɧɚɥɨɝɨɜ ɤɨɬɨɪɨɦɭ ɧɟɬ ɜ Ɋɨɫɫɢɢ. Ɂɚɬɪɚɬɵ 

ɧɚ ɬɪɚɧɫɩɨɪɬ ɬɨɩɥɢɜɚ ɦɢɧɢɦɚɥɶɧɵ. ɗɬɨ ɫɧɢɠɚɟɬ ɟɝɨ ɫɬɨɢɦɨɫɬɶ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ 

Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ ɧɚ ɪɵɧɤɟ.  

ȼ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɜ 2015 ɝɨɞɭ ɛɵɥ ɫɦɨɧɬɢɪɨɜɚɧ ɬɪɟɬɢɣ ɷɧɟɪɝɨɛɥɨɤ ɧɚ 

Ȼɟɪёɡɨɜɫɤɨɣ ȽɊɗɋ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɫ 

ɢɡɦɟɧɟɧɢɟɦ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɞɪɭɝɢɯ 

ɪɚɡɥɢɱɧɵɯ ɪɟɲɟɧɢɣ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɞɚɥɨɫɶ ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɪɨɫɨɜ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. 

Ɍɚɤ ɤɚɤ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɭɠɟɫɬɨɱɟɧɢɟɦ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɜɫɟɦɭ ɦɢɪɭ, ɚ Ȼɟɪɟɡɨɜɫɤɚɹ ȽɊɗɋ ɞɨɫɬɚɬɨɱɧɨ ɤɪɭɩɧɨɟ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɩɪɟɞɩɪɢɹɬɢɟ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɢɞɬɢ ɜ ɧɨɝɭ ɫɨ ɜɪɟɦɟɧɟɦ ɢ 

ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɲɬɪɚɮɧɵɯ ɫɚɧɤɰɢɣ. 

 ɐɟɥɶɸ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɫ 

ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ №1 ɢ №2 ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɤɚɩɢɬɚɥɶɧɵɦɢ ɜɥɨɠɟɧɢɹɦɢ, ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɚɧɚɥɢɡɨɦ ɢ ɧɚɯɨɠɞɟɧɢɹ ɪɟɲɟɧɢɹ ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. 
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1 Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  

1.1 Ʉɨɬɥɨɚɝɪɟɝɚɬ ɉɩ-2650-255 
 

 
Ɋɢɫɭɧɨɤ 1 - Ʉɨɬɥɨɚɝɪɟɝɚɬ ɉɩ-2650-255(ɉ-67) 

 
Ʉɨɬɟɥ ɉɩ-2650-255 (ɉ-67Ɇ) ɢɦɟɟɬ Ɍ-ɨɛɪɚɡɧɭɸ ɤɨɦɩɨɧɨɜɤɭ, 

ɨɞɧɨɤɨɪɩɭɫɧɵɣ. ɋɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɰɟɥɶɧɨɫɜɚɪɧɵɯ ɝɚɡɨ-ɩɥɨɬɧɵɯ ɩɚɧɟɥɟɣ. 

Ʉɚɪɤɚɫɵ ɤɨɬɥɚ ɢ ɡɞɚɧɢɹ ɫɨɜɦɟɳɟɧɵ, ɚ ɜɫɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ, ɤɪɨɦɟ 

ɬɪɭɛɱɚɬɨɝɨ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ (Ɍȼɉ), ɩɨɞɜɟɲɟɧɵ ɤ ɤɚɪɤɚɫɭ. 

Ȼɵɥɚ ɩɪɢɧɹɬɚ ɨɞɧɨɤɚɦɟɪɧɚɹ ɩɪɢɡɦɚɬɢɱɟɫɤɚɹ ɬɨɩɤɚ ɜɵɫɨɬɨɣ ɨɬ ɫɟɪɟɞɢɧɵ 

ɯɨɥɨɞɧɨɣ ɜɨɪɨɧɤɢ ɞɨ ɲɢɪɦ 67 ɦ, ɚ ɞɨ ɩɨɬɨɥɨɱɧɵɯ ɷɤɪɚɧɨɜ – 83,5 ɦ. ɀɢɜɨɟ 

ɫɟɱɟɧɢɟ ɤɜɚɞɪɚɬɧɨɣ ɬɨɩɤɢ 23,08×23,08 ɦ, ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɤɚɪɤɚɫɚ 118 ɦ. Ɍɟɩɥɨɜɵɟ 

ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɨɩɤɟ ɩɪɢɧɹɬɵ ɧɟ ɜɵɫɨɤɢɦɢ: qv = 58,3 ɤȼɬ/ɦ3, ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɬɨɩɤɢ qF = 3,86 Ɇȼɬ/ɦ2. Ɋɚɡɦɨɥ Ȼɟɪɟɡɨɜɫɤɨɝɨ ɭɝɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɥɶɧɢɰɚɦɢ 

ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɟɞɢɧɢɱɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 70 ɬ/ɱ, ɤɨɥɢɱɟɫɬɜɨ ɦɟɥɶɧɢɰ 

ɜɨɫɟɦɶ, ɨɞɧɚ ɢɡ ɧɢɯ ɪɟɡɟɪɜɧɚɹ. Ɍɨɩɤɚ ɢɦɟɟɬ 32 ɬɚɧɝɟɧɰɢɚɥɶɧɵɟ ɝɨɪɟɥɤɢ 
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ɩɪɹɦɨɬɨɱɧɨɝɨ ɜɞɭɜɚɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɱɟɬɵɪɟ ɹɪɭɫɚ ɩɨ ɜɵɫɨɬɟ. ɉɨɞɫɭɲɤɚ 

ɬɨɩɥɢɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɚɡɚɦɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 680 ºɋ. 

Ɉɬ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ ɫɪɟɞɚ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ ɩɨɬɨɤɚ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ 

ɦɚɫɫɨɜɵɯ ɫɤɨɪɨɫɬɟɣ ɫɪɟɞɵ ɜ ɧɢɠɧɟɣ ɪɚɞɢɚɰɢɨɧɧɨɣ ɱɚɫɬɢ (ɇɊɑ) ɷɤɪɚɧɧɵɟ 

ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɯɨɞɚ. ȼ ɩɟɪɜɵɣ ɯɨɞ (ɇɊɑ-1) 

ɢɞɟɬ 45,3 % ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ, ɨɫɬɚɥɶɧɵɟ 54,7 % ɢɞɭɬ ɱɟɪɟɡ ɛɚɣɩɚɫ. ɑɟɪɟɡ ɇɊɑ-

2 ɢɞɭɬ ɜɫɟ 100 % ɪɚɫɯɨɞɚ ɫɪɟɞɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ ɜ ɩɟɪɜɨɦ, ɬɚɤ ɢ ɜɨ ɜɬɨɪɨɦ 

ɯɨɞɟ ɇɊɑ 2 ɦɚɫɫɨɜɵɟ ɫɤɨɪɨɫɬɢ ɨɞɢɧɚɤɨɜɵ ɢ ɫɨɫɬɚɜɥɹɸɬ 1650 ɤɝ/(ɦ2·ɫ). Ⱦɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɩɪɢ ɧɢɡɤɢɯ ɧɚɝɪɭɡɤɚɯ ɢɦɟɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ 

ɦɚɫɫɨɜɵɯ ɫɤɨɪɨɫɬɟɣ ɜ ɇɊɑ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɢɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɫɪɟɞɵ. 

ȼɬɨɪɢɱɧɵɣ ɩɚɪ ɢɡ ɐȼȾ ɩɪɨɯɨɞɢɬ ɜɬɨɪɢɱɧɵɟ ɩɟɪɟɝɪɟɜɚɬɟɥɢ – 

ɤɨɧɜɟɤɬɢɜɧɵɣ ɢ ɲɢɪɦɨɜɵɣ, ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɐɋȾ. 

ɗɤɨɧɨɦɚɣɡɟɪ ɤɨɬɥɚ ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɭɝɥɟɪɨɞɢɫɬɵɯ ɬɪɭɛ. ɒɢɪɦɵ ɬɪɟɬɶɟɣ 

ɫɬɭɩɟɧɢ, ɜɵɯɨɞɧɨɣ ɭɱɚɫɬɨɤ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɟɪɟɝɪɟɜɚɬɟɥɹ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 

ɲɢɪɦɵ ɩɪɨɦɩɟɪɟɝɪɟɜɚɬɟɥɹ ɜɵɩɨɥɧɟɧɵ ɢɡ ɚɭɫɬɟɧɢɬɧɨɣ ɫɬɚɥɢ 12ɏ18ɇ12Ɍ, 

ɨɫɬɚɥɶɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ – ɢɡ ɩɟɪɥɢɬɧɨɣ ɫɬɚɥɢ 12ɏ1ɆɎ. 

 
Ɍɚɛɥɢɰɚ 1 – Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɥɨɚɝɪɟɝɚɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ 

ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɩɟɪɜɢɱɧɨɦɭ ɩɚɪɭ, ɬ/ɱ 2650 
Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ (ȼ.ɗ), Ɇɉɚ 31,5 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ȼ.ɗ., °ɋ 274 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɬɪɚɤɬɚ ɋɄȾ, 
Ɇɉɚ 

26 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɫɨɛɢɪɚɸɳɟɦ ɤɨɥɥɟɤɬɨɪɟ ɜ ɪɚɣɨɧɟ ɩɭɫɤɨɜɨɝɨ 
ɜɩɪɵɫɤɚ № 1 ɬɪɚɤɬɚ ɋɄȾ, Ɇɉɚ 

25,5 

Ɋɚɫɯɨɞ ɩɚɪɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ, ɬ/ɱ 2186 
Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ ɜ ɩɪɨɦɩɟɪɟɝɪɟɜɚɬɟɥɶ, Ɇɉɚ 3,8 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɩɪɨɦɩɟɪɟɝɪɟɜɚɬɟɥɶ, °ɋ 286 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɪɨɦɩɟɪɟɝɪɟɜɚɬɟɥɹ, Ɇɉɚ 3,75 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɪɨɦɩɟɪɟɝɪɟɜɚɬɟɥɹ, 
°ɋ 

545 

Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɡɚ Ɍȼɉ, °ɋ 166 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ɡɚ Ɍȼɉ,°ɋ 322 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ 1,2 
ȿɦɤɨɫɬɶ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ ɞɨ ɜɫɬɪɨɟɧɧɨɣ ɡɚɞɜɢɠɤɢ (ȼɁ), ɦ3 400 
ȿɦɤɨɫɬɶ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ ɩɨɫɥɟ ȼɁ, ɦ3 220 
ȿɦɤɨɫɬɶ ɬɪɚɤɬɚ ɩɪɨɦɩɟɪɟɝɪɟɜɚ, ɦ3 700 
Ɍɨɩɥɢɜɨ – Ȼɟɪɟɡɨɜɫɤɢɟ ɛɭɪɵɟ ɭɝɥɢ ɫ ɬɟɩɥɨɬɜɨɪɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ, ɤȾɠ/ɤɝ 

15707 

Ɋɚɫɬɨɩɨɱɧɨɟ ɬɨɩɥɢɜɨ– ɦɚɡɭɬ ɫ ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, 
ɤȾɠ/ɤɝ 

40743 

 
 
1.2 Ɍɭɪɛɢɧɚ Ʉ-800-240 

 
ɇɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ: Ɋ0 = 23,54 Ɇɉɚ, t0 = 540 ºɋ, ɩɪɨɦɩɟɪɟɝɪɟɜ ɩɚɪɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ Ɋɩɩ = 3,41 Ɇɉɚ ɞɨ tɩɩ = 540 ºɋ. Ɋɚɫɱɟɬɧɚɹ ɜɟɥɢɱɢɧɚ ɤɨɧɟɱɧɨɝɨ 

ɞɚɜɥɟɧɢɹ Ɋɤ = 0,00343 Ɇɉɚ ɩɪɢ t1ɜ = 12 ºɋ. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ n = 50 Ƚɰ. 

Ɍɭɪɛɢɧɚ ɫɨɫɬɨɢɬ ɢɡ ɩɹɬɢ ɰɢɥɢɧɞɪɨɜ: ɐȼȾ, ɜɵɩɨɥɧɟɧɧɵɣ ɩɨ ɩɟɬɥɟɜɨɣ ɫɯɟɦɟ; 

ɐɋȾ ɞɜɭɯɩɨɬɨɱɧɵɣ; ɢ ɬɪɟɯ ɞɜɭɯɩɨɬɨɱɧɵɯ ɐɇȾ. ɉɚɪɨɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɨɩɥɨɜɨɟ. 

ɋɜɟɠɢɣ ɩɚɪ ɩɨɞɚɟɬɫɹ ɤ ɱɟɬɵɪɟɦ ɩɚɪɚɥɥɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɦ ɫɬɨɩɨɪɧɵɦ ɤɥɚɩɚɧɚɦ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɩɨ ɞɜɚ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ. Ʉ ɤɨɪɨɛɤɚɦ ɫɬɨɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ 

ɩɪɢɜɚɪɟɧɵ ɩɨ ɞɜɟ ɤɨɪɨɛɤɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɚɩɚɧɨɜ. Ɉɬ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɚɩɚɧɨɜ 

ɩɨ ɜɨɫɶɦɢ ɬɪɭɛɚɦ ɩɚɪ ɧɚɩɪɚɜɥɹɟɬɫɹ ɤ ɱɟɬɵɪɟɦ ɩɚɪɨɜɩɭɫɤɧɵɦ ɩɚɬɪɭɛɤɚɦ, 

ɩɪɢɜɚɪɟɧɧɵɦ ɤ ɧɚɪɭɠɧɨɦɭ ɤɨɪɩɭɫɭ ɐȼȾ ɢ ɢɦɟɸɳɢɦ ɩɨɞɜɢɠɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫ 

ɫɨɩɥɨɜɵɦɢ ɤɚɦɟɪɚɦɢ, ɜɜɚɪɟɧɧɵɦɢ ɜɨ ɜɧɭɬɪɟɧɧɢɣ ɤɨɪɩɭɫ ɐȼȾ. 

Ɋɨɬɨɪɵ ɜɵɫɨɤɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɬɭɪɛɢɧɵ ɩɨɥɧɨɫɬɶɸ ɰɟɥɶɧɨɤɨɜɚɧɵɟ; 

ɪɨɬɨɪɵ ɐɇȾ – ɫ ɧɚɫɚɞɧɵɦɢ ɞɢɫɤɚɦɢ. Ɇɟɠɞɭ ɪɨɬɨɪɚɦɢ ɜɫɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ 

ɦɭɮɬɵ ɜɵɩɨɥɧɟɧɵ ɠёɫɬɤɢɦɢ. ɍɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɐȼȾ ɢ  

ɐɋȾ. ɋɢɫɬɟɦɚ ɤɨɪɩɭɫɨɜ ɬɭɪɛɢɧɵ ɢɦɟɟɬ ɬɪɢ ɦɟɪɬɜɵɟ ɬɨɱɤɢ: ɞɥɹ ɐȼȾ, ɐɋȾ ɢ 

ɩɟɪɜɨɝɨ ɐɇȾ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɢɯ ɩɟɪɟɞɧɢɯ ɮɭɧɞɚɦɟɧɬɧɵɯ ɪɚɦɚɯ. ȼ ɬɭɪɛɢɧɟ 

ɩɪɢɦɟɧɟɧɵ ɫɟɝɦɟɧɬɧɵɟ ɨɩɨɪɧɵɟ ɩɨɞɲɢɩɧɢɤɢ. 
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ɋ ɤɚɠɞɨɣ ɬɭɪɛɢɧɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɛɨɣɥɟɪɧɚɹ ɝɪɭɩɩɚ ɬɟɩɥɨɜɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 140 Ƚɤɚɥ/ɱ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɛɟɡ ɫɧɢɠɟɧɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɧɢɠɟ ɧɨɦɢɧɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ. 

 
Ɍɚɛɥɢɰɚ 2 – Ɉɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɬɭɪɛɢɧɟ Ʉ – 800 – 240 – 5 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 800 
Ɍɟɦɩɟɪɚɬɭɪɚ ɫɜɟɠɟɝɨ ɩɚɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦɢ ɤɥɚɩɚɧɚɦɢ, °ɋ  540 

Ⱥɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɫɜɟɠɟɝɨ ɩɚɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦɢ 
ɤɥɚɩɚɧɚɦɢ, Ɇɉɚ 

23,54 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɐȼȾ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ, Ɇɉɚ 

3,77 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɥɨɩɟ ɢɡ ɐȼȾ, Ɇɉɚ 3,85 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɵɯɥɨɩɟ ɢɡ ɐȼȾ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ, °ɋ 

289 

Ⱥɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦɢ ɤɥɚɩɚɧɚɦɢ 
ɐɋȾ, Ɇɉɚ 

3,41 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦɢ ɤɥɚɩɚɧɚɦɢ 
ɐɋȾ, Ɇɉɚ 

3,66 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɐɋȾ, °ɋ 540 

Ɋɚɫɱɟɬɧɨɟ ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɬɭɪɛɢɧɵ, 
Ɇɉɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪ 12 °ɋ 

0,00343 

Ʉɨɥɢɱɟɫɬɜɨ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ ɨɬɛɨɪɨɜ, ɲɬ. 8 

ɉɚɪɨɪɚɫɩɪɟɞɟɥɟɧɢɟ ɋɨɩɥɨɜɨɟ 

Ʉɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɲɬ. 2 

ɑɢɫɥɨ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɚɩɚɧɨɜ ɐȼȾ, ɲɬ. 2*2 

ɑɢɫɥɨ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɚɩɚɧɨɜ ɐɋȾ, ɲɬ. 4 

ɑɢɫɥɨ ɰɢɥɢɧɞɪɨɜ, ɲɬ. 5 

ɑɢɫɥɨ ɫɬɭɩɟɧɟɣ ɐȼȾ ɜɧɭɬɪɟɧɧɢɣ ɤɨɪɩɭɫ, ɲɬ. 6 

ɑɢɫɥɨ ɫɬɭɩɟɧɟɣ ɐȼȾ ɧɚɪɭɠɧɵɣ ɤɨɪɩɭɫ, ɲɬ. 6 

ɑɢɫɥɨ ɫɬɭɩɟɧɟɣ ɐɋȾ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɪɩɭɫɚ, ɲɬ. 3*2 

ɑɢɫɥɨ ɫɬɭɩɟɧɟɣ ɐɋȾ ɧɚɪɭɠɧɨɝɨ ɤɨɪɩɭɫɚ, ɲɬ. 6*2 

ɑɢɫɥɨ ɫɬɭɩɟɧɟɣ ɐɇȾ, ɲɬ. 5*6 

ɑɢɫɥɨ ɤɨɧɞɟɧɫɚɬɨɪɨɜ, ɲɬ. 2 

ɑɢɫɥɨ ɜɵɯɥɨɩɨɜ ɜ ɤɨɧɞɟɧɫɚɬɨɪɵ, ɲɬ. 6 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ 

Ⱦɥɢɧɚ ɥɨɩɚɬɤɢ ɩɨɫɥɟɞɧɟɣ ɫɬɭɩɟɧɢ, ɦɦ 960 

Ɋɨɬɨɪ ɝɟɧɟɪɚɬɨɪɚ (ɊȽ) 715 

Ɋɨɬɨɪ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ (ɊɋȾ)  1670 

Ɋɨɬɨɪ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɊɇȾ-2) 1723 

ɊɇȾ-3  1790 

Ɋɨɬɨɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɊȼȾ)  1900 
ɊɇȾ-1  1915 

ɊȽ  2130 

ɊɇȾ-1  3716 

ɊɇȾ-2  3716 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɚɦɟɪɟ ɪɟɝɭɥɢɪɭɸɳɟɣ 
ɫɬɭɩɟɧɢ, Ɇɉɚ 

18 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɟɪɟɩɚɞ ɧɚ ɐɇȾ, Ɇɉɚ 0,315 

 
Ɍɚɛɥɢɰɚ 3 – Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɬɛɨɪɨɜ ɬɭɪɛɢɧɵ 

№ 
ɨɬɛɨɪɚ 

ɉɚɪɚɦɟɬɪɵ ɩɚɪɚ ɜ ɤɚɦɟɪɟ ɨɬɛɨɪɚ 
ɉɨɬɪɟɛɢɬɟɥɶ Ⱥɛɫɨɥɸɬɧɨɟ 

ɞɚɜɥɟɧɢɟ, Ɇɉɚ 
Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 

1 6,06 349 ɉȼȾ-1 

2 3,77 289 ɉȼȾ-2 

3 1,63 440 
ɉȼȾ-3 

ɉɌɇ 

4 1,069 386 Ⱦɟɚɷɪɚɬɨɪ 

5 0,6 310 ɉɇȾ-4 

6 0,28 231 ɉɇȾ-5 

7 0,113 148 ɉɇȾ-6 

8 0,021 60 ɉɇȾ-7 

 
Ɍɭɪɛɢɧɚ ɜɨɫɟɦɶ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɬɛɨɪɨɜ ɩɚɪɚ: ɞɜɚ ɢɡ ɐȼȾ, ɱɟɬɵɪɟ ɢɡ ɐɋȾ 

ɢ ɞɜɚ ɢɡ ɐɇȾ. Ʉɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɝɪɭɩɩɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɪɨɞɨɥɶɧɨ 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɮɭɧɞɚɦɟɧɬɟ ɨɞɧɨɪɨɞɧɵɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɬɢɩɚ 800 Ʉɐɋ-5. Ⱦɥɹ 

ɨɬɫɨɫɚ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɭɫɬɚɧɨɜɥɟɧɵ ɬɪɢ ɜɨɞɨɫɬɪɭɣɧɵɯ ɷɠɟɤɬɨɪɚ ɬɢɧɚ ɗȼ-

7-1000, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɪɨɬɟɤɚɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɜ 

ɤɨɧɞɟɧɫɚɬɨɪɚɯ. 
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Ʉɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢɦɟɟɬ ɬɪɢ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɯ ɧɚɫɨɫɚ ɬɢɩɚ 

Ʉɋȼ-1000-95 ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɬɤɚɱɤɢ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɤɨɧɞɟɧɫɚɬɨɪɚ ɢ 

ɩɨɞɚɱɢ ɟɝɨ ɧɚ ȻɈɍ.  

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɵ ɩɨɞɚɟɬɫɹ ɞɜɭɦɹ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦɢ 

ɧɚɫɨɫɚɦɢ ɬɢɩɚ Ɉȼ-2-185. 

Ɋɟɝɟɧɟɪɚɬɢɜɧɚɹ ɫɯɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 

ɩɚɪɨɦ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 271°ɋ, ɨɬɛɢɪɚɟɦɵɦ ɢɡ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɭɩɟɧɟɣ 

ɬɭɪɛɢɧɵ. ȼ ɟё ɫɨɫɬɚɜ ɜɯɨɞɢɬ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɉȼȾ, ɞɟɚɷɪɚɬɨɪ, ɉɇȾ, 

ɨɯɥɚɞɢɬɟɥɶ ɩɚɪɚ ɢɡ ɭɩɥɨɬɧɟɧɢɣ, ɤɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ. 

ɉɢɬɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢɦɟɟɬ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɬɭɪɛɨɩɪɢɜɨɞ, ɩɢɬɚɟɦɵɣ 

ɩɚɪɨɦ ɢɡ ɬɪɟɬɶɟɝɨ ɨɬɛɨɪɚ. Ʉɨɧɞɟɧɫɚɬ ɬɭɪɛɨɩɪɢɜɨɞɚ ɤɨɧɞɟɧɫɚɬɧɵɦ ɧɚɫɨɫɨɦ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɣ ɤɨɧɞɟɧɫɚɬɨɪ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɷɧɟɪɝɨɛɥɨɤɚ ɫ ɬɭɪɛɢɧɨɣ Ʉ-800-240 ɩɹɬɨɣ 

ɦɨɞɢɮɢɤɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɦɟɲɢɜɚɸɳɢɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ 

ɞɚɜɥɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɜɦɟɫɬɨ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɥɚ 

ɝɪɚɜɢɬɚɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɪɚɡɧɵɯ ɜɵɫɨɬɚɯ ɬɚɤ, 

ɱɬɨɛɵ ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ ɭɪɚɜɧɨɜɟɲɢɜɚɥɚɫɶ ɦɚɫɫɨɣ ɫɬɨɥɛɚ ɜɨɞɵ ɜ 

ɜɨɞɨɩɟɪɟɩɭɫɤɧɨɣ ɬɪɭɛɟ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ.  

ɋɢɫɬɟɦɚ ɪɟɝɟɧɟɪɚɰɢɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɨɝɪɟɜɚ 

ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɵɦɢ ɧɚɫɨɫɚɦɢ ɢɡ ɞɟɚɷɪɚɬɨɪɚ ɜ ɤɨɬɥɨɚɝɪɟɝɚɬ. 

Ⱦɟɚɷɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɛɥɨɤɚ 800Ɇȼɬ ɫɨɫɬɨɢɬ ɢɡ ɞɟɚɷɪɚɰɢɨɧɧɨɣ 

ɤɨɥɨɧɤɢ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɛɚɤɚ, ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡ ɩɢɬɚɬɟɥɶɧɨɣ 

ɜɨɞɵ ɤɨɪɪɨɡɢɨɧɧɨ-ɚɝɪɟɫɫɢɜɧɵɯ ɝɚɡɨɜ, ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɪɚɛɨɱɟɝɨ ɪɟɡɟɪɜɚ ɜɨɞɵ ɜ ɛɚɤɟ ɚɤɤɭɦɭɥɹɬɨɪɟ. 

ȼ ɫɯɟɦɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ. Ⱦɥɹ 

ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɪ ɢɡ ɩɹɬɨɝɨ ɢ ɲɟɫɬɨɝɨ ɨɬɛɨɪɨɜ ɬɭɪɛɢɧɵ 

ɫ ɩɚɪɚɦɟɬɪɚɦɢ Ɋ5=0,578 Ɇɉɚ ɢ i5=3081ɤȾɠ/ɤɝ, Ɋ6=0,28 Ɇɉɚ ɢ i6=2928 ɤȾɠ/ɤɝ. 

ɑɬɨɛɵ ɜɵɞɟɪɠɚɬɶ ɬɟɩɥɨɜɨɣ ɝɪɚɮɢɤ ɫɟɬɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜɵɯɨɞɚ ɜɨɞɵ ɢɡ 

ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɨɫɬɚɜɥɹɟɬ 150°ɋ, ɬɟɦɩɟɪɚɬɭɪɚ ɡɚ ɧɢɠɧɟɣ 
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ɫɬɭɩɟɧɶɸ ɫɟɬɟɜɨɣ ɭɫɬɚɧɨɜɤɢ ɪɚɜɧɚ 125°ɋ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ 

70°ɋ.  

 
1.3 ɉɪɢɧɰɢɩɢɚɥɶɧɚя ɬɟɩɥɨɜɚя ɫɯɟɦɚ 
 

 

Ɋɢɫɭɧɨɤ 2 - ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɢɧɵ Ʉ-800-240 
 

2 Ⱥɧɚɥɢɡ ɫɧɢɠɟɧɢя ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ 

Ⱥɧɚɥɢɡ ɫɧɢɠɟɧɢɹ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ ɭɱɟɛɧɨɦɭ 

ɩɨɫɨɛɢɸ [1]. ɐɟɥɶɸ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɜɵɹɜɢɬɶ ɤɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɨɡɦɨɠɧɨ 

ɢɡɦɟɧɢɬɶ, ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɢɛɥɢɡɢɬɶɫɹ ɤ 

ɧɨɪɦɚɦ ɜɵɛɪɨɫɚ ɤɨɬɥɨɚɝɪɟɝɚɬɚ №3. 

 
2.1 Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 
 
Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɫɨɜɨɤɭɩɧɨɫɬɶ ɥɟɬɭɱɟɣ ɡɨɥɵ ɢ ɧɟɫɝɨɪɟɜɲɟɝɨ ɜ ɬɨɩɤɟ ɬɨɩɥɢɜɚ (ɤɨɤɫɚ). ɇɚɯɨɠɞɟɧɢɟ 

ɬɜёɪɞɵɯ ɱɚɫɬɢɰ ɡɚɜɢɫɢɬ ɨɬ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɤ: ɭɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ, 

ɧɚɬɭɪɚɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɡɨɥɶɧɨɫɬɢ, ɞɨɥɢ ɡɨɥɵ, ɭɧɨɫɢɦɨɣ ɝɚɡɚɦɢ ɢɡ ɤɨɬɥɚ ɢ 

ɩɨɬɟɪɶ ɬɟɩɥɚ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ. ɋ ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ 

ɜɫɟ ɷɬɢ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɹɜɥɹɸɬɫɹ ɜɯɨɞɧɵɦɢ ɢ ɢɯ ɧɟɥɶɡɹ ɡɚɦɟɧɢɬɶ, 

ɤɪɨɦɟ ɧɚɬɭɪɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ. 
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ȼɵɛɪɨɫɵ ɡɨɥɵ, ɝ/ɫ: Мˊ = ͳͲ ∙ В ቀ˃˖ː ∙ А˓ + ˘ˈˏݍ ∙ ொː˓ଷଶ,଻ቁ ሺͳ −  ሻ (1)˖ˊߟ

ɝɞɟ  B – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; 

 А˓– ɡɨɥɶɧɨɫɬɶ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, %; 

 ;% ,ɩɨɬɟɪɢ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɧɟɞɨɠɨɝɚ – ˘ˈˏݍ 

 ܳː˓  – ɧɢɡɲɚɹ ɬɟɩɥɨɬɜɨɪɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ; 

 ˃˖ː – ɤɨɥɢɱɟɫɬɜɨ ɡɨɥɵ ɜ ɭɧɨɫɟ, %; 

 .ɄɉȾ ɡɨɥɨɭɥɨɜɢɬɟɥɹ – ˖ˊߟ 

 
2.2 Ɉɤɫɢɞɵ ɫɟɪɵ 
 
Ɉɤɫɢɞ ɢ ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɥɸɛɨɝɨ ɜɢɞɚ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɬɨɩɥɢɜɚ. ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ 

ɫɟɪɧɢɫɬɵɯ ɬɨɩɥɢɜ ɨɤɫɢɞɨɜ ɫɟɪɵ ɩɪɢɧɹɬɨ ɨɩɪɟɞɟɥɹɬɶ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɞɢɨɤɫɢɞ 

ɫɟɪɵ. Ɋɚɫɱёɬ ɦɚɫɫɨɜɨɝɨ ɜɵɛɪɨɫɚ ɨɤɫɢɞɨɜ ɫɟɪɵ ɡɚɜɢɫɢɬ ɨɬ ɧɚɬɭɪɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 

ɬɨɩɥɢɜɚ, ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ ɢ ɪɚɡɥɢɱɧɵɯ ɞɨɥɟɣ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɪɚɡɧɵɯ 

ɭɫɬɚɧɨɜɤɚɯ. ɂɡ-ɡɚ ɱɟɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ, ɱɬɨ ɞɚɧɧɵɣ ɩɚɪɚɦɟɬɪ ɬɚɤ ɠɟ ɡɚɜɢɫɢɬ ɨɬ 

ɪɚɫɯɨɞɚ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢ ɩɚɪɚɦɟɬɪɨɜ ɡɨɥɨɭɥɨɜɢɬɟɥɹ ɢ ɫɟɪɨɨɱɢɫɬɤɢ.  

ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɝ/ɫ: Мௌைమ = ʹͲ ∙ 𝑆˓ ∙ ሺͳܤ − ሻሺͳ′ߟ − ሻ′′ߟ (2) 

ɝɞɟ Sɪ - ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, %; 

′ߟ   - ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɞɨɥɸ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɫɜɹɡɚɧɧɵɯ 

ɥɟɬɭɱɟɣ ɡɨɥɨɣ, ɩɪɢɧɢɦɚɟɦ 0,75;  

 .ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɚɹ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɟ - ′′ߟ 

 
 
2.3 Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 
 
Ȼɟɧɡɚɩɢɪɟɧ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɬɨɤɫɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ. ȼ ɝɚɡɨɜɨɦ 

ɬɪɚɤɬɟ ɤɨɬɥɚ ɛɟɧɡɚɩɢɪɟɧ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ 

ɝɚɡɨɨɛɪɚɡɧɨɦ, ɠɢɞɤɨɦ ɢɥɢ ɬɜёɪɞɨɦ ɫɨɫɬɨɹɧɢɹɯ. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
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ɤɨɧɫɬɪɭɤɰɢɢ ɧɢɠɧɟɣ ɱɚɫɬɢ ɬɨɩɤɢ, ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɢ ɮɚɤɬɢɱɟɫɤɨɣ 

ɧɚɝɪɭɡɤɢ ɤɨɬɥɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ Ȼ(ɚ)ɉ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬёɦ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɡɚɦɟɪɨɜ. 

 
2.4 Ɉɤɫɢɞɵ ɚɡɨɬɚ 
 
Ɉɤɫɢɞɵ ɚɡɨɬɚ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɚɡɨɬɨɫɨɞɟɪɠɚɳɢɯ ɜɟɳɟɫɬɜ, 

ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɜ ɬɨɩɥɢɜɟ ɜ ɡɨɧɟ ɮɚɤɟɥɚ. ȼɨ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɣ ɦɟɬɨɞɢɤɚɯ 

ɪɚɫɱёɬ ɫɭɦɦɚɪɧɨɝɨ ɜɵɛɪɨɫɚ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɨ ɫɥɨɠɢɜɲɟɣɫɹ ɬɪɚɞɢɰɢɢ ɜɟɞɭɬ ɜ 

ɩɟɪɟɫɱёɬɟ ɧɚ ɞɢɨɤɫɢɞ ɚɡɨɬɚ. Ɍɚɤ ɠɟ ɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤɚɯ ɭɱɢɬɵɜɚɟɬɫɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɜɢɞ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɫɥɨɜɢɣ 

ɤɨɬɥɨɚɝɪɟɝɚɬɚ.  

Ɍɚɤ ɠɟ ɩɪɢ ɪɚɫɱёɬɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɝɨɪɟɥɤɚɯ, ɞɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ, 

ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ ɢ ɨɬɧɨɲɟɧɢɸ 

ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ ɤ ɩɟɪɜɢɱɧɨɦɭ. ȼɜɢɞɭ ɱɟɝɨ, ɧɢɠɟ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɤɢ 

ɡɚɜɢɫɢɦɨɫɬɟɣ ɨɬ ɷɬɢɯ ɜɟɥɢɱɢɧ. 

ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɫ: 

ɋɭɦɦɚɪɧɵɣ ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɆȾɠ: k୒୓x = k୒୓x˕ˑ˒ + k୒୓x˅ˑˊˇ
 (3) 

ɝɞɟ k୒୓x˕ˑ˒  – ɬɨɩɥɢɜɧɵɟ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɝ/ɆȾɠ; 

 k୒୓x˅ˑˊˇ – ɜɨɡɞɭɲɧɵɟ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɝ/ɆȾɠ. 

Ɍɨɩɥɢɜɧɵɟ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɝ/ɆȾɠ: k୒୓x˕ˑ˒ = Ͳ,͹ ∙ N˕ ∙ Ⱦαˆ ∙ Ⱦαଵ ∙ Ⱦୖ ∙ Ⱦθ ∙ Ⱦ˔ˏ, (4) N˕ = ͳͲ ୒˓୕ː˓ (5) 

ȼɥɢɹɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɩɪɹɦɨɬɨɱɧɨɣ ɝɨɪɟɥɤɟ: Ⱦαˆ = ሺͲ,ͷ͵ ∙ Ƚˆ + Ͳ,ͳͷሻଶ (6) 

ɝɞɟ     Ƚˆ = 0,9-1,3 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɩɪɹɦɨɬɨɱɧɨɣ ɝɨɪɟɥɤɟ. 
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Ɋɢɫɭɧɨɤ 3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ 

ɜ ɝɨɪɟɥɤɚɯ 
 
ȼɥɢɹɧɢɟ ɞɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɝɨɪɟɥɤɟ: Ⱦαଵ = ͳ,͹͵ ∙ Ƚଵ + Ͳ,Ͷͺ (7) 

ɝɞɟ     Ƚଵ = 0,15-0,55 – ɞɨɥɹ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɝɨɪɟɥɤɟ. 
 

 
Ɋɢɫɭɧɨɤ 4 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɨɬ ɞɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ 

 
 
ȼɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɜ ɩɟɪɜɢɱɧɵɣ ɜɨɡɞɭɯ: Ⱦୖ = ͳ − Ͳ,Ͳͳ͸√R (8) ˆˇˈ    r = 0-30% – ˇˑˎя ˓ˈ˙ˋ˓ˍ˖ˎя˙ˋˋ ˆ˃ˊˑ˅ ˅ ˒ˈ˓˅ˋ˚ːˑˆˑ ˅ˑˊˇ˖˘ ˅ ˆˑ˓ˈˎˍˈ. 
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Ɋɢɫɭɧɨɤ 5 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɨɬ ɞɨɥɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ 

ȼɥɢɹɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɭɱɚɫɬɤɟ ɨɛɪɚɡɨɜɚɧɢɹ ɬɨɩɥɢɜɧɵɯ 

ɨɤɫɢɞɨɜ: 

Ⱦθ = Ͳ,ͳͳ√ʡ˃ˆ − ͳͳͲͲయ  (9) ˆˇˈ    ʡ˃ˆ = 1250-2050 K – ˕ˈˏ˒ˈ˓˃˕˖˓˃ ˅ ˊˑːˈ ˃ˍ˕ˋ˅ːˑˆˑ ˆˑ˓ˈːˋя. 

 
Ɋɢɫɭɧɨɤ 6 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ 

ȼɥɢɹɧɢɟ ɫɦɟɫɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɤɨɪɧɟ ɮɚɤɟɥɚ ɩɪɹɦɨɬɨɱɧɵɯ ɝɨɪɟɥɨɤ: 

Ⱦ˔ˏ = Ͳ,ͻͺ WమWభ − Ͳ,Ͷ͹ (10) ˆˇˈ    WమWభ = 1,4-4  – ˑ˕ːˑ˛ˈːˋˈ ˔ˍˑ˓ˑ˔˕ˈˌ ˅˕ˑ˓ˋ˚ːˑˆˑ ˍ ˒ˈ˓˅ˋ˚ːˑˏ˖ ˅ˑˊˇ˖˘˖. 
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16 
 

 
Ɋɢɫɭɧɨɤ 7 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɨɬ ɨɬɧɨɲɟɧɢɹ ɫɤɨɪɨɫɬɟɣ 

ɜɬɨɪɢɱɧɨɝɨ ɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɨɜ 
 k୒୓x˅ˑˊˇ = ଵ,ହସ∙ଵ଴భ6√ʡ′′˃ˆ √α′′˃ˆ−ଵα′′˃ˆ ∙ exp ቀ−଺଻଴଴଴ʡ′′˃ˆ ቁ (11) 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɨɡɞɭɲɧɵɯ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɤɨɷɮɮɢɰɢɟɧɬ 

ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɡɨɧɟ ɚɤɬɢɜɧɨɝɨ ɝɨɪɟɧɢɹ: Ƚ′′˃ˆ = Ƚ˕ + Ͳ,ͷ∆Ƚ˕ (12) 

ɋɭɦɦɚɪɧɵɣ ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɆȾɠ: ݉ேை𝑥 = ݇ேை𝑥 ∙ ܳː˓  (13) ݉ேைమ = Ͳ,ͺ ∙ ݉ேை𝑥 (14) ݉ேை = Ͳ,ͳ͵ ∙ ݉ேை𝑥 (15) ܯேை𝑥 = ݉ேை𝑥 ∙ ܤ ∙ ሺͳ − ηሻ  (16) 

 
2.5 ȼɵɜɨɞ ɚɧɚɥɢɡɚ 
 
ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɪɚɫɱёɬɨɜ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, 

ɱɬɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɟɠɢɦɚ ɤɨɬɥɚ, ɜɨɡɦɨɠɧɨ ɫɧɢɡɢɬɶ ɬɨɥɶɤɨ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ 

ɚɡɨɬɚ ɫ ɢɡɦɟɧɟɧɢɟɦ ɞɨɥɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ ɢ ɨɬɧɨɲɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɜɬɨɪɢɱɧɨɝɨ 

ɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɨɜ. 
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3 Ɋɚɫɱɟɬɧɚя ɱɚɫɬɶ 

3.1 Ɍɟɩɥɨɜɨɣ ɪɚɫɱёɬ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɩɪɨɟɤɬɧɵɣ Ȼɟɪёɡɨɜɫɤɢɣ ɭɝɨɥɶ ɦɚɪɤɢ 2Ȼ ɢ ɧɚ 

ɧɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ. ɐɟɥɶɸ ɪɚɫɱёɬɚ ɹɜɥɹɟɬɫɹ ɜɟɪɢɮɢɤɚɰɢɹ ɩɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɱɟɬɚ ɢ ɫɪɚɜɧɟɧɢɟ ɫ ɡɚɜɨɞɫɤɢɦ ɪɚɫɱёɬɨɦ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ Ȼɟɪёɡɨɜɫɤɨɣ ȽɊɗɋ. 

Ɂɚɬɟɦ ɧɚ ɨɫɧɨɜɟ ɷɬɨɝɨ ɪɚɫɱɟɬɚ, ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɤɨɬɥɚ ɫ ɢɡɦɟɧɟɧɢɟɦ 

ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ ɢ ɨɬɧɨɲɟɧɢɟ ɩɟɪɜɢɱɧɨɝɨ ɢ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɨɜ. 

Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɞɚɧɧɨɝɨ ɬɨɩɥɢɜɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 
 

Ɍɚɛɥɢɰɚ 4 - Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜɚ 
Ȼɚɫɫɟɣɧ, 
ɦɟɫɬɨɪɨɠ

ɞɟɧɢɟ 

Ɇ
ɚɪ

ɤɚ
 ɬ

ɨɩ
ɥɢ

ɜɚ
 

ɋɨɫɬɚɜ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ, % 

ȼɵ
ɯɨ

ɞ 
ɥɟ

ɬɭ
ɱɢ

ɯ 
ܸˆ , %

 

Ɍɟ
ɩɥ

ɨɬ
ɚ 

ɫɝ
ɨɪ

ɚɧ
ɢɹ

 ܳ ː˓, ɆȾ
ɠ

/ɤ
ɝ 

Ʉɨ
ɷɮ

ɮɢ
ɰɢ

ɟɧ
ɬ 

ɪɚ
ɡɦ

ɨɥ
ɨɫ

ɩɨ
ɫɨ

ɛɧ
ɨɫ

ɬɢ
, ݇ ˎˑ Ɍɟɦɩɟɪɚɬɭɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɡɨɥɵ, °C ܹ˓ ܣ˓ 𝑆˓ ܥ˓ 𝐻˓ ܰ˓ ܱ˓ ݐଵ ݐଶ ݐଷ 

Ȼɟɪɟɡɨɜɫɤ
ɨɟ 2Ȼ 33 4,7 0,2 44,2 3,1 0,4 14,4 48 15,66 1,3 1270 1290 1310 

 

3.1.1 Ɋɚɫɱɟɬ ɨɛɴɟɦɨɜ ɢ ɷɧɬɚɥɶɩɢɣ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢя ɢ ɜɨɡɞɭɯɚ 

Ɉɛɴɟɦɵ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɩɪɢ 𝛼 =ͳ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ܸ˅଴, ɦ3/ɤɝ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɫɠɢɝɚɧɢɹ 1 ɤɝ 

ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ (ɩɪɢ 𝛼 = ͳ), ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܸ˅଴ = Ͳ,Ͳͺͺͻ ∙ ሺܥ˓ + Ͳ,͵͹ͷ𝑆˓ሻ + Ͳ,ʹ͸ͷ𝐻˓ − Ͳ,Ͳ͵͵͵ܱ˓,  (17) 

ɝɞɟ ܥ˓- ɤɨɥɢɱɟɫɬɜɨ ɭɝɥɟɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 4); 𝑆˓- ɤɨɥɢɱɟɫɬɜɨ ɫɟɪɵ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 4); 

 𝐻˓- ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 4); ܱ˓- ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 4). 
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 ܸ˅଴ = Ͳ,Ͳͺͺͻ ∙ ሺͶͶ,ʹ + Ͳ,͵͹ͷ ∙ Ͳ,ʹሻ + Ͳ,ʹ͸ͷ ∙ ͵,ͳ − Ͳ,Ͳ͵͵͵ ∙ ͳͶ,Ͷ = = Ͷ,ʹ͹ͺ ˏଷ/ˍˆ.  

Ɉɛɴɟɦ ɚɡɨɬɚ, ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ேܸమ଴ = Ͳ,͹ ∙ ͻܸ˅଴ + Ͳ,ͺ ܰ˓ͳͲͲ,  
(18) 

ɝɞɟ ܰ˓- ɤɨɥɢɱɟɫɬɜɨ ɚɡɨɬɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %. 

ேܸమ଴ = Ͳ,͹ͻ ∙ Ͷ,ʹ͹ͺ + Ͳ,ͺ Ͳ,ͶͳͲͲ = ͵,͵ͺ͵  ˏଷ/ˍˆ.  
 

Ɉɛɴɟɦ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ, ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ோܸைమ = ͳ,ͺ͸͸ ˓ܥ + Ͳ,͵͹ͷ𝑆˓ͳͲͲ ,  
(19) 

 

ோܸைమ = ͳ,ͺ͸͸ ͶͶ,ʹ + Ͳ,͵͹ͷ ∙ Ͳ,ʹͳͲͲ = Ͳ,ͺʹ͸  ˏଷ/ˍˆ.  

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

𝐻ܸଶை଴ = ͳ,ͳͷ ∙ ሺͲ,ͳͳͳ𝐻˓ + Ͳ,ͲͳʹͶܹ˓ + Ͳ,Ͳͳ͸ͳܸ˅଴ሻ (20) 

ɝɞɟ ܹ˓- ɜɥɚɠɧɨɫɬɶ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ (ɫɦ. ɬɚɛɥ. 1); ɤɨɷɮɮɢɰɢɟɧɬ 1,1 

ɭɱɢɬɵɜɚɟɬ ɪɟɰɢɪɤɭɥɹɰɢɸ ɝɚɡɨɜ. 

𝐻ܸଶை଴ = ͳ,ͳ ∙ ሺͲ,ͳͳͳ ∙ ͵,ͳ + Ͳ,ͲͳʹͶ ∙ ͵͵ + Ͳ,Ͳͳ͸ͳ ∙ Ͷ,ʹ͹ͺሻ= Ͳ,ͺʹʹ  ˏଷ/ˍˆ.  

Ɉɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܸ̂଴ = ோܸைమ + ேܸమ଴ + 𝐻ܸଶை଴ , (21) ܸ̂଴ = Ͳ,ͺʹ͸ + ͵,͵ͺ͵ + Ͳ,ͺʹʹ = ͷ,Ͳ͵ͳ  ˏଷ/ˍˆ. 
 

Ɉɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɢɯ ɦɚɫɫɚ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɨɥɨɜɵɯ ɱɚɫɬɢɰ ɢ ɨɛɴɟɦɧɚɹ 

ɞɨɥɹ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɝɚɡɨɯɨɞɚ ɫ ɭɱɟɬɨɦ ɪɟɰɢɪɤɭɥɹɰɢɢ 

ɞɵɦɨɜɵɯ ɝɚɡɨɜ 25% ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 
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Ɍɚɛɥɢɰɚ 5 - Ɉɛɴɟɦɵ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɨɛɴɟɦɧɵɟ ɞɨɥɢ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ ɢ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɨɥɨɜɵɯ ɱɚɫɬɢɰ 

ɇɚɡɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ɢ 
ɨɛɨɡɧɚɱɟɧɢɟ 

Ƚɚɡɨɯɨɞ 

Ɍɨɩɨɱɧɚɹ 
ɤɚɦɟɪɚ 

ɒɉɉ2 ɒɉɉ3 ɒɉɉ1 Ʉɉɉ Ʉȼɉ ȼɗɄ Ɍȼɉ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ 
ɜɨɡɞɭɯɚ ɡɚ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɧɚɝɪɟɜɚ 𝛼" = 𝛼˕ + ∑ 𝛼𝑖 1,200 1,208 1,216 1,224 1,232 1,246 1,253 1,273 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɝɚɡɨɜ, 
ɦ3/ɤɝ, ܸ̂ = ͳ,ͳ ∙ [ ோܸைమ +ேܸమ଴ + ℎܸଶ௢ʟЦ + ሺ𝛼˔˓ −ͳሻܸ˅଴]  5,898 5,915 5,949 5,983 6,017 6,064 6,109 6,353 

Ɉɛɴɟɦɧɚɹ ɞɨɥɹ 
ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ ݎோைଶ = ͳ,ͳሺ ோܸைమ/ܸ̂ ሻ  

0,140 0,140 0,139 0,138 0,137 0,136 0,135 0,130 

Ɉɛɴɟɦɧɚɹ ɞɨɥɹ 
ɜɨɞɹɧɵɯ ɩɚɪɨɜ ݎ𝐻ଶை = ℎܸଶ௢/ܸ̂   

0,141 0,141 0,140 0,139 0,138 0,137 0,136 0,131 

ɋɭɦɦɚɪɧɚɹ ɨɛɴɟɦɧɚɹ 
ɞɨɥɹ ˒ݎ = 𝐻ଶைݎ +   ோைଶݎ

0,281 0,280 0,279 0,277 0,274 0,274 0,272 0,261 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɡɨɥɨɜɵɯ ɱɚɫɬɢɰ, ɤɝ/ɦ3 𝜇ˊˎ = ː/ͳͲͲܸ̂˖ܽ˓ܣ   

0,00737 0,00737 0,00737 0,00738 0,00739 0,00739 0,00740 0,00744 

 

ɗɧɬɚɥɶɩɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ, ɩɪɢ ɪɚɫɱɟɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ 𝜗, °C, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 𝐻଴˅ = ܸ˅଴ܿ˅𝜗, (22) 

ɝɞɟ ܿ˅- ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ, ɤȾɠ/(ɦ3·Ʉ). 

ɗɧɬɚɥɶɩɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɦɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ, ɩɪɢ 

ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 𝜗, °C, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ 𝐻଴̂ = ሺ ோܸைమܿோைమ + 𝐻ܸଶை଴ ܿ𝐻ଶை + ேܸమ଴ ܿேమሻ𝜗, (23) 

ɝɞɟ ܿோைమ , ܿ𝐻ଶை , ܿேమ - ɬɟɩɥɨɟɦɤɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ, ɜɨɞɹɧɵɯ 

ɩɚɪɨɜ ɢ ɚɡɨɬɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ, ɤȾɠ/(ɦ3·Ʉ). 

ɗɧɬɚɥɶɩɢɹ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɩɪɢ ɢɡɛɵɬɤɟ ɜɨɡɞɭɯɚ 𝛼 > ͳ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
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𝐻ˆ = 𝐻଴̂ + ሺ𝛼 − ͳሻ𝐻଴˅ + ͳͲ% ∙ 𝐻ʟ̂Ц, (24) 
 

ɝɞɟ 𝐻ʟ̂Ц- ɷɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɪɟɰɢɪɤɭɥɹɰɢɢ, ɡɧɚɱɟɧɢɹ ɡɚɞɚɧɵ ɢɡ ɡɚɜɨɞɫɤɨɝɨ ɪɚɫɱɟɬɚ 

ɤ/ɚ, ɤȾɠ/ɤɝ; 𝛼- ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɧɚɝɪɟɜɚ. 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɷɧɬɚɥɶɩɢɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 

 
Ɍɚɛɥɢɰɚ 6 - ɗɧɬɚɥɶɩɢɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ 

 
 𝜗, °C 

 
 𝐻଴̂ 

(α=1) 

 
 𝐻଴˅ 

(βɜ=1
) 

 
 𝐻ʟ̂Ц 

𝐻ˆ = 𝐻଴̂ + ሺ𝛼 − ͳሻ𝐻଴˅ + ʹͷ% ∙ 𝐻ʟ̂Ц 

Ɍɨɩɨɱ
ɧɚɹ 

ɤɚɦɟɪɚ 
ɒɉɉ2 ɒɉɉ3 ɒɉɉ1 ɒȼɉ Ʉɉɉ Ʉȼɉ ȼɗɄ Ɍȼɉ 

100 695 565 403         950 

200 1390 1129 508        1693 1716 

300 2085 1694 633       2560 2572 2606 

400 2780 2258 742      3490 3506 3522 3569 

500 3475 2823 1170     4403 4423 4444 4464 2523 

600 4170 3388 1408     5356 5381 5405   

700 4866 3952 1980  6232 6266 6299 6333 6362    

800 5561 4517 2636  7215 7253 7292 7331     

900 6256 5081 3592 8170 8214 8258 8302 8346     

1000 6951 5646 4404 9181 9230 9280 9329      

1100 7646 6211 5312 10216 10271 10326 10381      

1200 8341 6775 6204 11247         

1300 9036 7340 7184 12300         

1400 9731 7905 8196 13361         

1500 10426 8469 9248 14432         

1600 11121 9034 10332 15511         

1700 11816 9598 11460 16601         
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3.1.2 Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢя ɢ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ, %, ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ 

ɨɩɪɟɞɟɥɹɟɦ ɦɟɬɨɞɨɦ ɨɛɪɚɬɧɨɝɨ ɛɚɥɚɧɫɚ: 

˓˄˃ˍߟ = ͳͲͲ − ሺݍଶ + ଷݍ + ସݍ + ହݍ +  ଺ሻ, (25)ݍ

ɝɞɟ ݍଶ- ɩɨɬɟɪɹ ɬɟɩɥɨɬɵ ɫ ɭɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ, %; ݍଷ- ɩɨɬɟɪɹ ɬɟɩɥɨɬɵ ɫ ɯɢɦɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ, %. ݍଷ = Ͳ; ݍସ - ɩɨɬɟɪɹ ɬɟɩɥɨɬɵ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ ɩɪɢɧɹɬɚ ɡɚɜɨɞɫɤɨɦɭ 

ɬɟɩɥɨɜɨɦɭ ɪɚɫɱɟɬɭ, %. ݍସ = Ͳ,ͷ; ݍହ- ɩɨɬɟɪɹ ɬɟɩɥɨɬɵ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, %; ݍ଺- ɩɨɬɟɪɹ ɬɟɩɥɨɬɵ ɫ ɮɢɡɢɱɟɫɤɢɦ ɬɟɩɥɨɦ ɲɥɚɤɚ, %. 

ɉɨɬɟɪɹ ɬɟɩɥɨɬɵ ɫ ɭɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ ݍଶ , %, ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɩɨɤɢɞɚɸɳɢɯ ɤɨɬɟɥ, ɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 

ଶݍ  = ሺ𝐻˖˘ − 𝛼˖˘𝐻˘଴˅ ሻሺͳͲͲ − ˓˓ସሻܳݍ ,  
(26) 

ɝɞɟ 𝐻˖˘ - ɷɧɬɚɥɶɩɢɹ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɤȾɠ/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɥɢɧɟɣɧɨɣ 

ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɨ ɬɚɛɥɢɰɟ 4 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ 𝜗˖˘ = ͳ͹͸°C. 𝐻˖˘ =ͳͷ͵ʹ,ͳ͸;  𝐻˘଴˅ - ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 4 ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ݐ˘˅ = ͵Ͳ°C. 𝐻˘଴˅ = ͳ͸͹,ʹ͹ʹ; ܳ˓˓ - ɪɚɫɩɨɥɚɝɚɟɦɚɹ ɬɟɩɥɨɬɚ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ. ȼ ɪɚɫɱɟɬɟ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ܳː˓  (ɫɦ. ɬɚɛɥɢɰɭ 1). 

ଶݍ = ሺͳͷ͵ʹ,ͳ͸ − ͳ,͵ͷ ∙ ͳ͸͹,ʹ͹ʹሻ ∙ ሺͳͲͲ − Ͳ,ͷሻͳͷ,͸͸Ͳ = ͺ,ʹͺͳ %. 
 
ɉɨɬɟɪɹ ɬɟɩɥɚ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ݍହ , %, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 
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ହݍ = ሺ͸Ͳ/ܦːˑˏሻ଴,ହ݈݃ܦːˑˏ ,  
(27) 

ɝɞɟ ܦːˑˏ- ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɤɝ/ɫ. ܦːˑˏ = ͹͵͸,ͳͳͳ; 
ହݍ  = ሺ͸Ͳ/͹͵͸,ͳͳͳሻ଴,ହ݈݃͹͵͸,ͳͳͳ = Ͳ,ʹ%. 

 
ɉɨɬɟɪɹ ɬɟɩɥɨɬɵ ɫ ɮɢɡɢɱɟɫɤɢɦ ɬɟɩɥɨɦ ɲɥɚɤɚ ݍ଺ , %, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ ݍ଺ = ˓˓ܳˎ˛ሻݐሺܿ˓ܣˎ˛ܽ ,  
(28) 

ɝɞɟ ܽ˛ˎ- ɞɨɥɹ ɲɥɚɤɨɭɥɚɜɥɢɜɚɧɢɹ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ. ܽ˛ˎ = Ͳ,Ͳͷ; 

 ሺܿݐሻ˛ˎ- ɷɧɬɚɥɶɩɢɹ ɲɥɚɤɚ, ɤȾɠ/ɤɝ. ሺܿݐሻ˛ˎ = ͷ͸Ͳ. ܳ˓˓ - ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɬɟɩɥɨ ɧɚ 1 ɤɝ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ, ɧɚɯɨɞɢɬɫɹ ɤɚɤ: 

ܳ˓˓ = ܳː˓ + ܿ˕ˑ˒ˎ ∙  (29) ,˅˘ݐ
 
ɝɞɟ ܿ˕ˑ˒ˎ - ɬɟɩɥɨɟɦɤɨɫɬɶ ɪɚɛɨɱɟɝɨ ɬɨɩɥɢɜɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ݐ˘˅ = ͵Ͳ°, ɤȾɠ/ɤɝ. ܿ˕ˑ˒ˎ = ʹ,ͳͳͳ; ɩɪɢɧɹɬɨ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɨɦɭ ɦɟɬɨɞɭ [3] ɞɥɹ ɛɭɪɵɯ ɭɝɥɟɣ. ܳ˓˓ = ͳͷ͸͸Ͳ + ʹ,ͳͳͳ ∙ ͵Ͳ = ͳͷ͹ʹ͵,͵͵  

଺ݍ  = Ͳ,Ͳͷ ∙ Ͷ,͹ ∙ ͷ͸Ͳͳͷ͹ʹ͵,͵͵ = Ͳ,ͲͲ͸Ͷ  
˓˄˃ˍߟ = ͳͲͲ − ሺͺ,ʹͺͳ + Ͳ + Ͳ,ͷ + Ͳ,ʹ + Ͳ,ͲͲ͸Ͷሻ = ͻͳ,Ͳͳʹ%. 

3.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ܤ, ɤɝ/ɫ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɬɨɩɨɱɧɭɸ ɤɚɦɟɪɭ ɩɚɪɨɜɨɝɨ 

ɤɨɬɥɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɛɚɥɚɧɫɚ ɦɟɠɞɭ ɩɨɥɟɡɧɵɦ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟɦ ɩɪɢ ɝɨɪɟɧɢɢ 

ɬɨɩɥɢɜɚ ɢ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɟɦ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɜ ɩɚɪɨɜɨɦ ɤɨɬɥɟ: 

ܤ  = ˈ˒ܦ ∗ ሺ𝑖଴ − ˒̅ݐ ˅ሻ + ˒˒ܦ ∗ ሺ𝑖′′˒˒ − 𝑖′˒˒ሻܳ˓ː ∗ ˃ˍߟ ,  
(30) 

ɝɞɟ ℎ˒ˈ- ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ. ℎ˒ˈ = ͵Ͷͺ͹,ͷͶ; 
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˒̅ݐ ˅- ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ. ̅ݐ˒ ˅ = ͻͻ͵,ͺ͸Ͷ; 

ܤ  = ͹͵͸,ͳͳͳ ∙ ሺ͵͵͵Ͷ,ͻʹ − ͳͳ͵͵,ͻͻ͸ሻ + ͷ͹Ͳ,͹Ͷͺ ∙ ሺ͵ͷͷͲ − ʹͺͷ͵,Ͷͻͷሻͳͷ͸͸Ͳ ∗ Ͳ,ͻͳͲͳʹ= ͳ͵ͷ,͹ͻͺ ˍˆ/˔. 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ܤ˓ , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 

ɜɵɪɚɠɟɧɢɸ 

˓ܤ  = ሺͳܤ − Ͳ,Ͳͳݍସሻ, (31) ܤ˓ = ͳ͵ͷ,͹ͻͺ ሺͳ − Ͳ,Ͳͳ ∙ Ͳ,ͷሻ = ͳ͵ͷ,ͳʹ ˍˆ/˔.  

3.1.4 Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 

ɉɪɢ ɪɚɫɱёɬɟ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɹ ɷɤɪɚɧɨɜ ɬɨɩɤɢ Qɥ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɟё ݒ ′̞′. ɉɪɢ 

ɷɬɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɜɟɫɬɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɞɚɧɧɵɟ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɤɨɬɨɪɵɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɡɚɜɨɞɫɤɨɦɭ ɱɟɪɬɟɠɭ.  

Ɉɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɡɦɟɪɵ ɬɨɩɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7. 

 
Ɍɚɛɥɢɰɚ 7 – Ɉɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɡɦɟɪɵ ɬɨɩɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɒɢɪɢɧɚ ɬɨɩɤɢ ܾ˕, ɦ 23,08 

Ƚɥɭɛɢɧɚ ɬɨɩɤɢ ܽ˕, ɦ 23,08 

ȼɵɫɨɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ℎˆ, ɦ 
ɩɪɢɧɹɬɨ ɫɨɝɥɚɫɧɨ ɡɚɜɨɞɫɤɨɦɭ ɬɟɩɥɨɜɨɦɭ ɪɚɫɱɟɬɭ 

24,738 

ȼɵɫɨɬɚ ɬɨɩɤɢ ℎ˕, ɦ 75,25 

ɉɨɥɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ ɬɨɩɤɢ 𝐹 ˕, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɡɚɜɨɞɫɤɢɯ 

ɱɟɪɬɟɠɟɣ: 

 

 𝐹 ˕ = ͹Ͷ͹͵,͹͹ʹ ɦ2  (32) 

 
Ɉɛɴɟɦ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɡɚɜɨɞɫɤɢɯ ɱɟɪɬɟɠɟɣ: 
 ܸ̞ = ͵Ͷ͸͹Ͳ ɦ3 (33) 
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Ⱦɚɥɟɟ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 8, ɤɨɬɨɪɵɣ ɛɵɥ ɜɵɩɨɥɧɟɧ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ – ɢɦɟɹ ɞɚɧɧɵɟ ɡɚɜɨɞɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɛɵɥ 

ɜɵɩɨɥɧɟɧ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɢ ɨɫɧɨɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɧɚɝɪɟɜɚ. Ɂɚɞɚɱɚ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɚ ɜ ɧɚɩɢɫɚɧɢɢ ɩɪɚɜɢɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɢ 

ɫɨɜɩɚɞɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɡɚɜɨɞɫɤɢɦɢ. Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦ ɦɟɬɨɞɨɦ [3]. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8. 

 
Ɍɚɛɥɢɰɚ 8 – Ⱦɚɧɧɵɟ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

Ɍɟɩɥɨɧɚɩɪɹɠɟɧɢɟ ɨɛɴɟɦɚ ݍ𝑉, ˍВ˕/ˏଷ 59,55 
Ɍɨɥɳɢɧɚ ɢɡɥɭɱɚɸɳɟɝɨ ɫɥɨɹ ݏ˕, ɦ 16,7 
Ɍɟɦɩ-ɪɵ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ 𝜗 "̞, ℃ 1126 

Ɍɟɩɥɨɬɚ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ܳ˅, ˍДˉ/ˍˆ 1941,378 
Ɍɟɩɥɨɜɵɞɟɥɟɧɢɟ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ ܳ˕, ɤȾɠ/ɤɝ 17439 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɥɭɱɟɣ ɝɚɡɚɦɢ ݇ˆ  0,48 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɥɭɱɟɣ ɡɨɥɨɣ ݇ˊˎ 51,664 
Ʉɪɢɬɟɪɢɣ Ȼɭɝɟɪɚ 1,576 ݑܤ 
ɗɮɮɟɤɬ. ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ Ȼɭɝɟɪɚ 0,794 ݑ̃ܤ 
ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɮɚɤɟɥɚ ܽ˗ 0,656 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ߰˔˓ 0,45 
ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ܽ˕ 0,835 
ɋɪɟɞɧɸɸ ɫɭɦɦɚɪɧɭɸ ɬɟɩɥɨɟɦɤɨɫɬɶ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ሺܸܿሻ˔˓, ˍДˉ/ˍˆ ∙ ℃ 

10,686 

ɍɬɨɱɧɹɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 𝜗 "̞, °C 1126 

ɗɧɬɚɥɶɩɢɹ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ 𝐻"̞, ˍДˉ/ˍˆ 10484 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɩɟɪɟɞɚɧɧɨɟ ɢɡɥɭɱɟɧɢɟɦ ɨɬ ɝɚɡɨɜ ɤ ɩɨɜɟɪɯɧɨɫɬɹɦ 
ɬɨɩɤɢ ܳˎ, ɤȾɠ/ɤɝ 

6940 

ɋɪɟɞɧɟɟ ɬɟɩɥɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɷɤɪɚɧɨɜ ɬɨɩɤɢ ݍˎ, ɤȼɬ/ɦ2 124,8 

 

3.1.5 Ɋɚɫɱёɬ ɩɨɥɭɪɚɞɢɚɰɢɨɧɧɵɯ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɧɚɝɪɟɜɚ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨɥɭɪɚɞɢɚɰɢɨɧɧɵɯ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɟ, ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɝɚɡɨɜ ɡɚ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɢɯ. 



25 
 

ȼ ɨɫɧɨɜɭ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɟ ɩɨɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 

ɩɪɢɛɥɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 

ɪɚɜɟɧɫɬɜɨ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɨɦ ɬɟɩɥɚ ɨɬɞɚɧɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɸ ɨɬ 

ɩɪɨɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɬɟɩɥɚ ɩɟɪɟɞɚɧɧɨɝɨ ɜ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ 

ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ. 

ɉɪɨɜɟɪɤɚ ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɜɟɞɟɧɢɟɦ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 9, ɤɨɧɜɟɤɬɢɜɧɵɯ – ɜ ɬɚɛɥɢɰɟ 10. 

 
Ɍɚɛɥɢɰɚ 9 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɒɉɉ2 ɒɉɉ3 ɒɉɉ1 ɒȼɉ 

Кɨɧɫɬɪɭɤɬɢɜɧыɟ хɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ɍɢɩ ɩɭɱɤɚ  ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. 
ɏɚɪɚɤɬɟɪ ɩɭɱɤɚ  ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ 
Ɇɚɬɟɪɢɚɥ  12ɏ1ɆɎ 12ɏ18ɇ10 12ɏ1ɆɎ 12ɏ1ɆɎ 
ɉɨɜɟɪɯɧɨɫɬɶ 
ɧɚɝɪɟɜɚ, ɦ2 

𝐹 3960 3670 3960 5630 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 
ɬɪɭɛɵ, ɦɦ 

݀௡ 32 32 32 57 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ 
ɬɪɭɛɵ, ɦɦ 

𝛿 6 6 6 4 

ɀɢɜɵɟ ɫɟɱɟɧɢɹ ɞɥɹ 
ɩɪɨɯɨɞɚ: 

 
    

Ƚɪɟɸɳɟɣ ɫɪɟɞɵ, ɦ2 ݂̂  810 810 711 453 
Ɉɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ, 
ɦ 

݂˒  0,406 0,547 0,43 1,991 

ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ, ɦɦ 𝑆ଵ 576 576 576 447 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ, ɦɦ 𝑆ଶ 48 38 38 63 
Ⱦɥɢɧɚ ɬɪɭɛɵ ݈ 32 24,3 21,7 31,3 
Ʉ-ɟɧɬ ɬɟɩɥ. 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

߰ 0,41 0,68 0,61 0,6 

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, 
ɤɝɫ/ɫɦ2 

 0,43- 6- 2,4- 3- ݌∆

Пɚɪɚɦɟɬɪы ɝɪɟɸщɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
ɗɮ. ɬɨɥɳɢɧɚ ɢɡɥɭɱ. 
ɫɥɨɹ, ɦ 

𝑆 0,767 0,767 0,751 0,692 

ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ 
ɩɨɬɨɤɚ 

ܽ 0,22 0,227 0,235 0,236 

Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, 
ɦ/ɫ 

߱ˆ 4,8 4,57 4,9 7,4 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ      
ɉɨ ɛɚɥɚɧɫɭ, ɤȾɠ/ɤɝ ܳ˄ 888 885 613 767 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɒɉɉ2 ɒɉɉ3 ɒɉɉ1 ɒȼɉ 

ɂɡ ɬɨɩɤɢ, ɤȾɠ/ɤɝ ܳˎ 369 92,3 385 99 
ɗɧɬɚɥɶɩɢɹ       
ɇɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ H′ 10484 9605 8616 8201 
ɇɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ H′′ 9604 8718 8201 7433 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɇɚ ɜɯɨɞɟ, °ɋ 890 940 1036 1126 ′ߠ 
ɇɚ ɜɵɯɨɞɟ, °ɋ 836 880 945 1036 ′′ߠ 

Пɚɪɚɦɟɬɪы ɨɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞы 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ߱˒ 17,5 12,9 11,2 29,3 
ɗɧɬɚɥɶɩɢɹ      
ɇɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ ℎ′ 2776 3008 2616 3574 
ɇɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ ℎ′′ 3008 3187 2799 3382 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɇɚ ɜɯɨɞɟ, °ɋ 469 417 470 432 ′ݐ 
ɇɚ ɜɵɯɨɞɟ, °ɋ 545 432 512 470 ′′ݐ 

Тɟɩɥɨɩɟɪɟɞɚчɚ 
Ɍɟɩɥɨɨɬɞɚɱɚ:      
Ʉɨɧɜɟɤɰɢɟɣ, ȼɬ/ (ɦ2 

°ɋ) 
ܽˍ 58,58 43,2 44,1 42,24 

ɢɡɥɭɱɟɧɢɟɦ, ȼɬ/ (ɦ2 

°ɋ) 
ܽˎ 64,58 72,2 57 55,42 

Ɉɬ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ 
ɬɪɭɛɵ, ȼɬ/ (ɦ2 °ɋ) 

ܽଵ 117,17 114,7 103 100,5 

Ɉɬ ɫɬɟɧɤɢ ɤ ɪɚɛɨɱɟɣ 
ɫɪɟɞɟ, ȼɬ/ (ɦ2 °ɋ) 

ܽଶ 11363 6640 13355 11288 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/ 
(ɦ2 °ɋ) 

𝐾 
48 60 53 55,12 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ 
ɧɚɩɨɪ, °ɋ 

 340 495 500 630 ݐ∆

 
Ɍɚɛɥɢɰɚ 10 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ʉɉɉ Ʉȼɉ ȼɗɄ Ɍȼɉ 

Кɨɧɫɬɪɭɤɬɢɜɧыɟ хɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ɍɢɩ ɩɭɱɤɚ  ɲɚɯɦɚɬɧɵɣ ɲɚɯɦɚɬɧɵɣ ɲɚɯɦɚɬɧɵɣ ɲɚɯɦɚɬɧɵɣ 
ɏɚɪɚɤɬɟɪ ɩɭɱɤɚ  ɩɪɨɬɢɜɨɬɨɤ ɫɦɟɲɚɧ ɩɪɨɬɢɜɨɬɨɤ ɩɪɨɬɢɜɨɬɨɤ 
Ɇɚɬɟɪɢɚɥ  12ɏ1ɆɎ 

12ɏ18ɇ10 
12ɏ1ɆɎ ɋɬ20 ɋɬ3 

ɉɨɜɟɪɯɧɨɫɬɶ 
ɧɚɝɪɟɜɚ, ɦ2 𝐹 1870 19250 19800 169000 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 
ɬɪɭɛɵ, ɦɦ 

݀௡ 37 57 42 40 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ 
ɬɪɭɛɵ, ɦɦ 

𝛿 7 4 6,5 1,6 

ɀɢɜɵɟ ɫɟɱɟɧɢɹ ɞɥɹ 
ɩɪɨɯɨɞɚ: 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 10 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ʉɉɉ Ʉȼɉ ȼɗɄ Ɍȼɉ 

Ƚɪɟɸɳɟɣ ɫɪɟɞɵ, ɦ2 ݂̂  295 261 257 114 
Ɉɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ, 
ɦ 

݂˒  0,558 3,8 0,764 129 

ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ, ɦɦ 𝑆ଵ 204 204 126 54 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ, ɦɦ 𝑆ଶ 50 80 61,5 40,5 
Ⱦɥɢɧɚ ɬɪɭɛɵ ݈ 94 59 84,3 6 
Ʉ-ɟɧɬ ɬɟɩɥ. 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

߰ 0,4 0,45 0,6  

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, 
ɤɝɫ/ɫɦ2 

 1,43 0,3- 0,36- 12- ݌∆

Пɚɪɚɦɟɬɪы ɝɪɟɸщɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
ɗɮ. ɬɨɥɳɢɧɚ ɢɡɥɭɱ. 
ɫɥɨɹ, ɦ 

𝑆 0,283 0,277 0,172 0,0332 

ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ 
ɩɨɬɨɤɚ 

ܽ 0,17 0,125 0,096 0,072 

Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, 
ɦ/ɫ 

߱ˆ 10,3 11,5 10,7 15,5 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ      
ɉɨ ɛɚɥɚɧɫɭ, ɤȾɠ/ɤɝ ܳ˄ 905 2440 966 1992 
ɂɡ ɬɨɩɤɢ, ɤȾɠ/ɤɝ ܳˎ 40 - - - 
ɗɧɬɚɥɶɩɢɹ       
ɇɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ H′ 7432 6486 4043 3047 
ɇɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ H′′ 6486 4043 3047 1563 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɇɚ ɜɯɨɞɟ, °ɋ 340 457 712 810 ′ߠ 
ɇɚ ɜɵɯɨɞɟ, °ɋ 176 350 457 712 ′′ߠ 

Пɚɪɚɦɟɬɪы ɨɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞы 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ߱˒ 16 38,9 1,4 11 
ɗɧɬɚɥɶɩɢɹ      
ɇɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ ℎ′ 3141 2933 1180 371 
ɇɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ ℎ′′ 3315 3476 1363 1855 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɇɚ ɜɯɨɞɟ, °ɋ 65 274 285 432 ′ݐ 
ɇɚ ɜɵɯɨɞɟ, °ɋ 316 232 511 545 ′′ݐ 

Тɟɩɥɨɩɟɪɟɞɚчɚ 
Ɍɟɩɥɨɨɬɞɚɱɚ:      
Ʉɨɧɜɟɤɰɢɟɣ, ȼɬ/ (ɦ2 

°ɋ) 
ܽˍ 73,5 94,3 102 50 

ɢɡɥɭɱɟɧɢɟɦ, ȼɬ/ (ɦ2 

°ɋ) 
ܽˎ 25,5 12,5 5,7 - 

Ɉɬ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ 
ɬɪɭɛɵ, ȼɬ/ (ɦ2 °ɋ) 

ܽଵ 99 106,8 103 52 

Ɉɬ ɫɬɟɧɤɢ ɤ ɪɚɛɨɱɟɣ 
ɫɪɟɞɟ, ȼɬ/ (ɦ2 °ɋ) 

ܽଶ 6877 1800 9720 87 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/ 
(ɦ2 °ɋ) 

𝐾 65,6 61 63,7 28 



28 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 10 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ʉɉɉ Ʉȼɉ ȼɗɄ Ɍȼɉ 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ 
ɧɚɩɨɪ, °ɋ 

 59 103 187 240 ݐ∆

 
 

3.3 Ɋɚɫɱёɬ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
 
ȼɵɛɪɨɫɵ ɡɨɥɵ, ɝ/ɫ: 

 Мˊ = ͳͲ ∙ ͳ͵ͷ,ͳʹ ቀͲ,ͻͷ ∙ Ͷ,͹ + Ͳ,ͷ ∙ ଵହ,଺଺ଷଶ,଻ ቁ ሺͳ − Ͳ,ͻͻሻ = ͸͵,ͷ͸͹  

 
ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɝ/ɫ: Мௌைమ = ʹͲ ∙ Ͳ,ʹ ∙ ͳ͵ͷ,ͳʹ ∙ ሺͳ − Ͳ,͹ͷሻሺͳ − Ͳ,Ͳͳͷሻ = ͳ͵͵,Ͳͻ͵   
ȼɵɛɪɨɫɵ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɦ3/c: Mʠ୓మ = Ͳ,͹ͻͶ ∙ ͶͶʹ,ͷ = ͳͲ͹,ʹͺͷ 

ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɫ: 

N˕ = ͳͲ ଴,ସଵହ,଺଺ = Ͳ,ʹͷͷ ˆ/МДˉ  

ȼɥɢɹɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɩɪɹɦɨɬɨɱɧɨɣ ɝɨɪɟɥɤɟ: Ⱦαˆ = ሺͲ,ͷ͵ ∙ ͳ,ʹͷ + Ͳ,ͳͷሻଶ = Ͳ,͸ͳʹ  

ȼɥɢɹɧɢɟ ɞɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɝɨɪɟɥɤɟ: Ⱦαଵ = ͳ,͹͵ ∙ Ͳ,ͷ + Ͳ,Ͷͺ = ͳ,͵Ͷͷ  

ȼɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɜ ɩɟɪɜɢɱɧɵɣ ɜɨɡɞɭɯ: Ⱦୖ = ͳ − Ͳ,Ͳͳ͸√ͳͷ = Ͳ,ͻ͵ͺ  

ȼɥɢɹɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɭɱɚɫɬɤɟ ɨɛɪɚɡɨɜɚɧɢɹ ɬɨɩɥɢɜɧɵɯ 

ɨɤɫɢɞɨɜ: Ⱦθ = Ͳ,ͳͳ√ͳͻͺͲ − ͳͳͲͲయ = Ͳ,ͻ͵͹  

ȼɥɢɹɧɢɟ ɫɦɟɫɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɤɨɪɧɟ ɮɚɤɟɥɚ ɩɪɹɦɨɬɨɱɧɵɯ ɝɨɪɟɥɨɤ: Ⱦ˔ˏ = Ͳ,ͻͺ ∙ ʹ − Ͳ,Ͷ͹ = ͳ,Ͷͻ  
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k୒୓x˕ˑ˒ = Ͳ,͹ ∙ ʹ,͵ ∙ Ͳ,͸ͳʹ ∙ ͳ,͵Ͷͷ ∙ Ͳ,ͻ͵ͺ ∙ Ͳ,ͻ͵͹ ∙ ͳ,Ͷͻ = Ͳ,ͳͻʹ ˆ/˔ 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɨɡɞɭɲɧɵɯ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɧɭɠɧɨ ɧɚɣɬɢ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ 

ɜɨɡɞɭɯɚ ɜ ɡɨɧɟ ɚɤɬɢɜɧɨɝɨ ɝɨɪɟɧɢɹ: Ƚ′′˃ˆ = ͳ,ʹͷ + Ͳ,ͷ ∙ Ͳ,Ͳͷ = ͳ,ʹ͹ͷ  

Ⱦɥɹ ɩɨɞɫɱɟɬɚ 𝐾ேைଶ˅ˊˇ  ɢɫɩɨɥɶɡɭɸɬ ɡɚɜɢɫɢɦɨɫɬɶ, ɭɱɢɬɵɜɚɸɳɭɸ ɢɡɜɟɫɬɧɨɟ 

ɭɪɚɜɧɟɧɢɟ Ɂɟɥɶɞɨɜɢɱɚ: 

݇ேை𝑥˅ˑˊˇ = ͳ,ͷͶ ∙ ͳͲଵ଺√ͳͶͶ͸ √ͳ,ʹ͹ͷ − ͳͳ,ʹ͹ͷ ∙ exp (−͸͹ͲͲͲͳͶͶ͸ ) = ͳ,Ͷͳ ∙ ͳͲ−ହˆ/МДˉ 

ɋɭɦɦɚɪɧɵɣ ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɆȾɠ:  ݇ேை𝑥 = Ͳ,ͲͲͳͶͳ͹ʹʹ + Ͳ,ͳͻʹ = Ͳ,ͳͻʹͶ  ݉ேை𝑥 = Ͳ,ͳͻʹͶ ∙ ͳͷ,͸͸ = ͵,Ͳͳ͵͹ ˆ/ˍˆ  ݉ேைమ = Ͳ,ͺ ∙ ͵,Ͳͳ͵͹ = ʹ,Ͷͳͳ ˆ/ˍˆ  ݉ேை = Ͳ,ͳ͵ ∙ ͵,Ͳͳ͵͹ = Ͳ,͵ͻͳͺ ˆ/ˍˆ  ܯேை𝑥 = ͵,Ͳͳ͵͹ ∙ ͳ͵ͷ,ͳʹ ∙ ሺͳ − Ͳ,͹ͷሻ = ͳͲͳ,ͺ ˆ/˔   

ɉɪɢɜɟɞɟɧɧɚɹ ɦɚɫɫɚ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɝ/ɫ: M = Мˊ + Мୗ୓ଶ + ʞДКSోమʞДКొోమ ∙ М୒୓ଶ (34) M = ͸͵,ͷ͸͸ͷ + ʹͶͳ,ͻʹ + ଴.ହ଴,଴଼ହ ∙ ͳͲͳ,ͺͲ͵ͳ = ͻͲͶ,͵ʹͺ͵  

3.3 Ɍɟɩɥɨɜɨɣ ɪɚɫɱёɬ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ  

ȼ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɞɨɥɹ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ ɛɵɥɚ ɢɡɦɟɧɟɧɚ ɫ 25% ɧɚ 30% 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɪɚɫɱёɬ ɷɧɬɚɥɶɩɢɣ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɢ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. 

3.3.1 ɉɟɪɟɪɚɫɱёɬ ɷɧɬɚɥɶɩɢɣ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢя  

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɷɧɬɚɥɶɩɢɣ ɩɪɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 11. 
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Ɍɚɛɥɢɰɚ 11 - ɗɧɬɚɥɶɩɢɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ 
 
 𝜗, °C 

 
 𝐻଴̂ 

(α=1) 

 
 𝐻଴˅ 

(βɜ=1
) 

 
 𝐻ʟ̂Ц 

𝐻ˆ = 𝐻଴̂ + ሺ𝛼 − ͳሻ𝐻଴˅ + ͵Ͳ% ∙ 𝐻ʟ̂Ц 

Ɍɨɩɨɱ
ɧɚɹ 

ɤɚɦɟɪɚ 
ɒɉɉ2 ɒɉɉ3 ɒɉɉ1 ɒȼɉ Ʉɉɉ Ʉȼɉ ȼɗɄ Ɍȼɉ 

100 695 565 900         970 

200 1390 1129 1805        1828 1851 

300 2085 1694 2742       2692 2704 2738 

400 2780 2258 3710      3527 3558 3574 3619 

500 3475 2823 4698     3501 4481 4521 4541 4597 

600 4170 3388 5707     4442 5379 5426   

700 4866 3952 6749  6282 6313 6345 6363 6376    

800 5561 4517 7813  7291 7327 7363 7412     

900 6256 5081 8897 8350 8390 8431 8472 8503     

1000 6951 5646 4404 9401 9446 9492 9537      

1100 7646 6211 5312 10482 10531 10581 10631      

1200 8341 6775 6204 11557         

1300 9036 7340 7184 12659         

1400 9731 7905 8196 13771         

1500 10426 8469 9248 14894         

1600 11121 9034 10332 16028         

1700 11816 9598 11460 17174         

 
3.3.2 Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 

Ⱦɚɥɟɟ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɤɚɤ ɜ ɩɭɧɤɬɟ 3.1.4 ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɟɩɥɨɜɨɣ ɪɚɫɱёɬ 

ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɩɨɥɭɪɚɞɢɚɰɢɨɧɧɵɯ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɫ 

ɬɚɤɢɦɢ ɠɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦɢ ɞɚɧɧɵɦɢ ɢ ɩɨ ɬɚɤɨɣ ɠɟ ɦɟɬɨɞɢɤɟ. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 12. 

 
Ɍɚɛɥɢɰɚ 12 – Ⱦɚɧɧɵɟ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

Ɍɟɩɥɨɧɚɩɪɹɠɟɧɢɟ ɨɛɴɟɦɚ ݍ𝑉, ˍВ˕/ˏଷ 59,55 
Ɍɨɥɳɢɧɚ ɢɡɥɭɱɚɸɳɟɝɨ ɫɥɨɹ ݏ˕, ɦ 16,7 
Ɍɟɦɩ-ɪɵ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ 𝜗 "̞, ℃ 1115 

Ɍɟɩɥɨɬɚ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ܳ˅, ˍДˉ/ˍˆ 1941,378 
Ɍɟɩɥɨɜɵɞɟɥɟɧɢɟ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ ܳ˕, ɤȾɠ/ɤɝ 17439 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɥɭɱɟɣ ɝɚɡɚɦɢ ݇ˆ  0,48 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɥɭɱɟɣ ɡɨɥɨɣ ݇ˊˎ 51,664 
Ʉɪɢɬɟɪɢɣ Ȼɭɝɟɪɚ 1,576 ݑܤ 
ɗɮɮɟɤɬ. ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ Ȼɭɝɟɪɚ 0,794 ݑ̃ܤ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɮɚɤɟɥɚ ܽ˗ 0,656 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ߰˔˓ 0,45 
ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ܽ˕ 0,835 
ɋɪɟɞɧɸɸ ɫɭɦɦɚɪɧɭɸ ɬɟɩɥɨɟɦɤɨɫɬɶ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ሺܸܿሻ˔˓, ˍДˉ/ˍˆ ∙ ℃ 

10,273 

ɍɬɨɱɧɹɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 𝜗 "̞, °C 1136 

ɗɧɬɚɥɶɩɢɹ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ 𝐻"̞, ˍДˉ/ˍˆ 10643,25 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɩɟɪɟɞɚɧɧɨɟ ɢɡɥɭɱɟɧɢɟɦ ɨɬ ɝɚɡɨɜ ɤ ɩɨɜɟɪɯɧɨɫɬɹɦ 
ɬɨɩɤɢ ܳˎ, ɤȾɠ/ɤɝ 

6782 

ɋɪɟɞɧɟɟ ɬɟɩɥɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɷɤɪɚɧɨɜ ɬɨɩɤɢ ݍˎ, ɤȼɬ/ɦ2 121,99 

3.3.3 Ɋɚɫɱёɬ ɩɨɥɭɪɚɞɢɚɰɢɨɧɧɵɯ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɧɚɝɪɟɜɚ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 13, ɤɨɧɜɟɤɬɢɜɧɵɯ – ɜ ɬɚɛɥɢɰɟ 14. 

 
Ɍɚɛɥɢɰɚ 13 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɒɉɉ2 ɒɉɉ3 ɒɉɉ1 ɒȼɉ 

Кɨɧɫɬɪɭɤɬɢɜɧыɟ хɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ɍɢɩ ɩɭɱɤɚ  ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. 
ɏɚɪɚɤɬɟɪ ɩɭɱɤɚ  ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ 
Ɇɚɬɟɪɢɚɥ  12ɏ1ɆɎ 12ɏ18ɇ10 12ɏ1ɆɎ 12ɏ1ɆɎ 
ɉɨɜɟɪɯɧɨɫɬɶ 
ɧɚɝɪɟɜɚ, ɦ2 

𝐹 3960 3670 3960 5630 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 
ɬɪɭɛɵ, ɦɦ 

݀௡ 32 32 32 57 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ 
ɬɪɭɛɵ, ɦɦ 

𝛿 6 6 6 4 

ɀɢɜɵɟ ɫɟɱɟɧɢɹ ɞɥɹ 
ɩɪɨɯɨɞɚ: 

 
    

Ƚɪɟɸɳɟɣ ɫɪɟɞɵ, ɦ2 ݂̂  810 810 711 453 
Ɉɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ, 
ɦ 

݂˒  0,406 0,547 0,43 1,991 

ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ, ɦɦ 𝑆ଵ 576 576 576 447 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ, ɦɦ 𝑆ଶ 48 38 38 63 
Ⱦɥɢɧɚ ɬɪɭɛɵ ݈ 32 24,3 21,7 31,3 
Ʉ-ɟɧɬ ɬɟɩɥ. 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

߰ 0,41 0,68 0,61 0,6 

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, 
ɤɝɫ/ɫɦ2 

 0,43- 6- 2,4- 3- ݌∆

Пɚɪɚɦɟɬɪы ɝɪɟɸщɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 13. 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɒɉɉ2 ɒɉɉ3 ɒɉɉ1 ɒȼɉ 

ɗɮ. ɬɨɥɳɢɧɚ ɢɡɥɭɱ. 
ɫɥɨɹ, ɦ 

𝑆 0,767 0,767 0,751 0,692 

ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ 
ɩɨɬɨɤɚ 

ܽ 0,22 0,227 0,235 0,236 

Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, 
ɦ/ɫ 

߱ˆ 4,8 4,57 4,9 7,4 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ      
ɉɨ ɛɚɥɚɧɫɭ, ɤȾɠ/ɤɝ ܳ˄ 888 885 613 767 
ɂɡ ɬɨɩɤɢ, ɤȾɠ/ɤɝ ܳˎ 369 92,3 385 99 
ɗɧɬɚɥɶɩɢɹ       
ɇɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ H′ 10643 9735 8775 8194 
ɇɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ H′′ 9735 8775 8194 7695 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɇɚ ɜɯɨɞɟ, °ɋ 885 935 1026 1116 ′ߠ 
ɇɚ ɜɵɯɨɞɟ, °ɋ 826 875 935 1026 ′′ߠ 

Пɚɪɚɦɟɬɪы ɨɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞы 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ߱˒ 17,5 12,9 11,2 29,3 
ɗɧɬɚɥɶɩɢɹ      
ɇɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ ℎ′ 2776 3008 2616 3574 
ɇɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ ℎ′′ 3008 3187 2799 3382 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɇɚ ɜɯɨɞɟ, °ɋ 469 417 470 432 ′ݐ 
ɇɚ ɜɵɯɨɞɟ, °ɋ 545 432 512 470 ′′ݐ 

Тɟɩɥɨɩɟɪɟɞɚчɚ 
Ɍɟɩɥɨɨɬɞɚɱɚ:      
Ʉɨɧɜɟɤɰɢɟɣ, ȼɬ/ (ɦ2 

°ɋ) 
ܽˍ 58,58 43,2 44,1 42,24 

ɢɡɥɭɱɟɧɢɟɦ, ȼɬ/ (ɦ2 

°ɋ) 
ܽˎ 64,58 72,2 57 55,42 

Ɉɬ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ 
ɬɪɭɛɵ, ȼɬ/ (ɦ2 °ɋ) 

ܽଵ 117,17 114,7 103 100,5 

Ɉɬ ɫɬɟɧɤɢ ɤ ɪɚɛɨɱɟɣ 
ɫɪɟɞɟ, ȼɬ/ (ɦ2 °ɋ) 

ܽଶ 11363 6640 13355 11288 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/ 
(ɦ2 °ɋ) 

𝐾 
48 60 53 55,12 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ 
ɧɚɩɨɪ, °ɋ 

 340 495 500 630 ݐ∆

 
Ɍɚɛɥɢɰɚ 14 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ʉɉɉ Ʉȼɉ ȼɗɄ Ɍȼɉ 

Кɨɧɫɬɪɭɤɬɢɜɧыɟ хɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ɍɢɩ ɩɭɱɤɚ  ɲɚɯɦɚɬɧɵɣ ɲɚɯɦɚɬɧɵɣ ɲɚɯɦɚɬɧɵɣ ɲɚɯɦɚɬɧɵɣ 
ɏɚɪɚɤɬɟɪ ɩɭɱɤɚ  ɩɪɨɬɢɜɨɬɨɤ ɫɦɟɲɚɧ ɩɪɨɬɢɜɨɬɨɤ ɩɪɨɬɢɜɨɬɨɤ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ʉɉɉ Ʉȼɉ ȼɗɄ Ɍȼɉ 

Ɇɚɬɟɪɢɚɥ  12ɏ1ɆɎ 
12ɏ18ɇ10 

12ɏ1ɆɎ ɋɬ20 ɋɬ3 

ɉɨɜɟɪɯɧɨɫɬɶ 
ɧɚɝɪɟɜɚ, ɦ2 

𝐹 1870 19250 19800 169000 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 
ɬɪɭɛɵ, ɦɦ 

݀௡ 37 57 42 40 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ 
ɬɪɭɛɵ, ɦɦ 

𝛿 7 4 6,5 1,6 

ɀɢɜɵɟ ɫɟɱɟɧɢɹ ɞɥɹ 
ɩɪɨɯɨɞɚ: 

 
    

Ƚɪɟɸɳɟɣ ɫɪɟɞɵ, ɦ2 ݂̂  295 261 257 114 
Ɉɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ, 
ɦ 

݂˒  0,558 3,8 0,764 129 

ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ, ɦɦ 𝑆ଵ 204 204 126 54 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ, ɦɦ 𝑆ଶ 50 80 61,5 40,5 
Ⱦɥɢɧɚ ɬɪɭɛɵ ݈ 94 59 84,3 6 
Ʉ-ɟɧɬ ɬɟɩɥ. 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

߰ 0,4 0,45 0,6  

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, 
ɤɝɫ/ɫɦ2 

 1,43 0,3- 0,36- 12- ݌∆

Пɚɪɚɦɟɬɪы ɝɪɟɸщɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
ɗɮ. ɬɨɥɳɢɧɚ ɢɡɥɭɱ. 
ɫɥɨɹ, ɦ 

𝑆 0,283 0,277 0,172 0,0332 

ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ 
ɩɨɬɨɤɚ 

ܽ 0,17 0,125 0,096 0,072 

Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, 
ɦ/ɫ 

߱ˆ 10,3 11,5 10,7 15,5 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ      
ɉɨ ɛɚɥɚɧɫɭ, ɤȾɠ/ɤɝ ܳ˄ 905 2440 966 1992 
ɂɡ ɬɨɩɤɢ, ɤȾɠ/ɤɝ ܳˎ 40 - - - 
ɗɧɬɚɥɶɩɢɹ       
ɇɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ H′ 7695 6376 3975 3008 
ɇɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ H′′ 6376 3975 3086 1639 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɇɚ ɜɯɨɞɟ, °ɋ 335 447 702 800 ′ߠ 
ɇɚ ɜɵɯɨɞɟ, °ɋ 176 344 447 702 ′′ߠ 

Пɚɪɚɦɟɬɪы ɨɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞы 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ߱˒ 16 38,9 1,4 11 
ɗɧɬɚɥɶɩɢɹ      
ɇɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ ℎ′ 3141 2933 1180 371 
ɇɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ ℎ′′ 3315 3476 1363 1855 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɇɚ ɜɯɨɞɟ, °ɋ 65 274 285 432 ′ݐ 
ɇɚ ɜɵɯɨɞɟ, °ɋ 316 232 511 545 ′′ݐ 

Тɟɩɥɨɩɟɪɟɞɚчɚ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ʉɉɉ Ʉȼɉ ȼɗɄ Ɍȼɉ 

Ɍɟɩɥɨɨɬɞɚɱɚ:      
Ʉɨɧɜɟɤɰɢɟɣ, ȼɬ/ (ɦ2 

°ɋ) 
ܽˍ 73,5 94,3 102 50 

ɢɡɥɭɱɟɧɢɟɦ, ȼɬ/ (ɦ2 

°ɋ) 
ܽˎ 25,5 12,5 5,7 - 

Ɉɬ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ 
ɬɪɭɛɵ, ȼɬ/ (ɦ2 °ɋ) 

ܽଵ 99 106,8 103 52 

Ɉɬ ɫɬɟɧɤɢ ɤ ɪɚɛɨɱɟɣ 
ɫɪɟɞɟ, ȼɬ/ (ɦ2 °ɋ) 

ܽଶ 6877 1800 9720 87 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/ 
(ɦ2 °ɋ) 

𝐾 65,6 61 63,7 28 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ 
ɧɚɩɨɪ, °ɋ 

 59 103 187 240 ݐ∆

 
3.4 Ɋɚɫɱёɬ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ 
 
ȼ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɛɵɥɚ ɢɡɦɟɧɟɧɚ ɫɤɨɪɨɫɬɶ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɝɨɪɟɥɨɱɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɧɨɜɵɟ ɩɪɨɯɨɞɧɵɟ ɫɟɱɟɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɩɟɪɜɢɱɧɨɣ ɫɦɟɫɢ ɩɪɢ ɝɚɡɨɜɨɣ ɫɭɲɤɟ 

ɬɨɩɥɢɜɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɟɥɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 15. 

 
Ɍɚɛɥɢɰɚ 15 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɟɥɨɤ 

ɉɚɪɨɩɪɨɢɡ- 
ɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɤɨɬɥɚ ܦ˒ˈ, ɤɝ/ɫ 

Ʉɨɥ-ɜɨ 
ɝɨɪɟɥɨɤ 𝑧ˆ 

Ʉɨɥ-ɜɨ 
ɹɪɭɫɨɜ 𝑧я˓ 

Ɍɟɩɥɨɜɚɹ 
ɦɨɳɧɨɫɬɶ ܳˆ, Ɇȼɬ 

Ɍɢɩ 
ɝɨɪɟɥɨɤ 

ɋɤɨɪɨɫɬɶ 
ɩɵɥɟɜɨɡɞɭɲɧ
ɨɣ ɫɦɟɫɢ ଵܹ, 

ɦ/ɫ 

ɋɤɨɪɨɫɬɶ 
ɜɬɨɪɢɱɧɨɝɨ 

ɜɨɡɞɭɯɚ ଶܹ, ɦ/ɫ 

736,11 32 4 50 
ɉɪɹɦɨɬɨɱ

ɧɨ-
ɳɟɥɟɜɵɟ 

31 50 

ɉɪɢ ɝɚɡɨɜɨɣ ɫɭɲɤɟ ɬɨɩɥɢɜɚ, ɜ ɫɯɟɦɟ ɫ ɩɪɹɦɵɦ ɜɞɭɜɚɧɢɟɦ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɩɵɥɟɤɨɧɰɟɧɬɪɚɬɨɜ, ɜɫɹ ɩɵɥɟɝɚɡɨɜɚɹ ɫɦɟɫɶ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɨɪɟɥɤɚɦ. ɉɪɢɱɟɦ 

ɜ ɫɦɟɫɢ ɭɠɟ ɫɨɞɟɪɠɢɬɫɹ ɜɨɡɞɭɯ, ɤɨɬɨɪɵɣ ɧɭɠɧɨ ɩɨɞɚɬɶ ɤɚɤ ɩɟɪɜɢɱɧɵɣ. Ɍɨɝɞɚ 

ɤɨɥɢɱɟɫɬɜɨ ɜɥɚɠɧɨɣ ɫɦɟɫɢ ɝɚɡɨɜ, ɜɨɡɞɭɯɚ ɢ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɤɝ/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɜɵɪɚɠɟɧɢɸ: ݃˅ˎ.˔ˏˈ˔ˋ = ݃ˆ ∙ (ͳ + ͳ,ͷ ∙ 𝐾˒˓ˋ˔) + ∆ܹ + ݃˅.˒ˈ˓˅, (35) 
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ɝɞɟ ݃˅.˒ˈ˓˅ = ܸ˅ 𝛼ଵ𝜌˅  𝛼ଵ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ. 𝛼ଵ = Ͳ,ͷͷ. ݃˅.˒ˈ˓˅ = Ͷ,ʹ͹ͺ ∙ Ͳ,ͷͷ ∙ ͳ,ʹͺͷ = ͵,Ͳʹ͵ ˍˆ/ˍˆ ݃˅ˎ.˔ˏˈ˔ˋ = Ͳ,ͺͻ͵ ∙ ሺͳ + ͳ,ͷ ∙ Ͳ,ʹሻ + Ͳ,ʹͳʹ + ͵,Ͳʹ͵ = Ͷ,͵ͻ͸ ˍˆ/ˍˆ. 
 

Ɋɚɫɯɨɞ ɩɟɪɜɢɱɧɨɣ ɩɵɥɟɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɦ3/ɫ: 

ଵܸ = ˆ𝑧˓ܤ ∙ [݃ˆ𝜌ˆ ∙ (ͳ + ͳ,ͷ ∙ 𝐾˒˓ˋ˔) + ∆𝜌˅˒ + ݃˅.˒ˈ˓˅𝜌˅ ] ∙ ʹ͹͵ + ͵ଶʹ͹ݐ ,  
(36) 

ଵܸ = ͳ͵ͷ,ͳʹ͵ʹ ∙ [Ͳ,ͺͻ͵ͳ,͵ ሺͳ + ͳ,ͷ ∙ Ͳ,ʹሻ + Ͳ,ʹͳʹͲ,ͺͲͶ + ͵,Ͳͳ,ʹͺͷ] ∙ ʹ͹͵ + ͳͶͲʹ͹͵= ʹʹ,ͳͳ ˏଷ/˔. 
 

ɉɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɚɧɚɥɚ ɩɟɪɜɢɱɧɨɣ ɫɦɟɫɢ, ɦ2: 𝐹ଵ = ଵܹܸଵ, (37) 

𝐹ଵ = ʹʹ,ͳͳ ͵ͳ = Ͳ,͹ͳ͵ ˏଶ. 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɟ ɝɨɪɟɥɤɢ ɞɥɹ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ: 𝛼ଶ = 𝛼ˆ − 𝛼ଵ, (38) 

ɝɞɟ 𝛼ˆ- ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ. 𝛼ˆ = ͳ,Ͳ͹. 𝛼ଶ = ͳ,Ͳ͹ − Ͳ,ͷͷ = Ͳ,ͷʹ. 
Ɋɚɫɯɨɞ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɝɨɪɟɥɤɭ, ɦ3/ɫ: 

ଶܸ = ܸ˅଴ ∙ 𝛼ଶ ∙ ˆ𝑧˓ܤ ∙ (ʹ͹͵ + ͵͹ʹ˅ˆݐ ), (39) 

ଶܸ = Ͷ,ʹ͹ͺ ∙ Ͳ,ͷ ∙ ͳ͵ͷ,ͳʹ͵ʹ ∙ (ʹ͹͵ + ͵ͳ͸ʹ͹͵ ) = ͳͻ,Ͷͺ͸ ˏଷ/˔. 
ɉɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɥɹ ɤɚɧɚɥɚ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɦ2: 
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𝐹ଶ = ଶܹܸଶ, (40) 

𝐹ଶ = ͳͻ,Ͷͺ͸ͷʹ = Ͳ,͵͹ͷ ˏଶ. 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɚɡɦɟɪɨɜ ɩɪɹɦɨɬɨɱɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-

ɳɟɥɟɜɵɯ ɝɨɪɟɥɨɤ ɫ ɱɟɪɟɞɭɸɳɟɣɫɹ ɩɨɞɚɱɟɣ ɫɦɟɫɢ  

ɍ ɞɚɧɧɨɝɨ ɬɢɩɚ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɲɢɪɢɧɚ ɝɨɪɟɥɤɢ, ɦ, ɪɚɜɧɚ ɲɢɪɢɧɟ 

ɤɚɧɚɥɚ ɩɟɪɜɢɱɧɨɣ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ܾˆ = ܾˍ, (41) 

Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɫɬɨɪɨɧ ɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
 ℎˆܾˆ = ͵ − Ͷ, 

(42) 

ɝɞɟ ℎˆ- ɜɵɫɨɬɚ ɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɦ. 

ɉɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɥɹ ɩɟɪɜɢɱɧɨɣ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɦ2: 𝐹ଵ = ℎ˒ ∙ ܾˆ ∙ ͷ, (43) 

ɝɞɟ ℎ˒- ɜɵɫɨɬɚ ɤɚɧɚɥɚ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ. 

ɉɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɥɹ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɦ2: 𝐹ଶ = ℎˆ ∙ ܾˆ − 𝐹ଵ, (44) 

ȼɵɫɨɬɚ ɨɞɧɨɝɨ ɤɚɧɚɥɚ ɞɥɹ ɩɪɨɯɨɞɚ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɦ: ℎ˅ = ℎˆ − ͷ ∙ ℎ˒Ͷ , (45) 

ɉɨɥɶɡɭɹɫɶ ɩɪɢɜɟɞɟɧɧɵɦɢ ɜɵɲɟ ɭɪɚɜɧɟɧɢɹɦɢ, ɨɩɪɟɞɟɥɢɦ ɪɚɡɦɟɪɵ ܾˆ , ℎ˒, ℎ˅, ℎˆ. ℎˆ ∙ ܾˆ = 𝐹ଶ + 𝐹ଵ = Ͳ,͵͹ͷ + Ͳ,͹ͳ͵ = ͳ,Ͳͺͺ ˏଶ, ℎˆܾˆ = Ͷ → ℎˆ = Ͷ ∙ ܾˆ → ℎˆ = Ͷ ∙ Ͳ,ʹ͹ͻℎˆ → ℎˆ = ʹ,Ͳͺ͸ ˏ. 
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ܾˆ = ℎͶ̂ = ʹ,Ͳͺ͸Ͷ = Ͳ,ͷʹʹ ˏ. 
ℎ˒ = 𝐹ଵܾˆ ∙ ͷ = Ͳ,͹ͳ͵Ͳ,ͷʹʹ ∙ ͷ = Ͳ,ʹ͹Ͷ ˏ. 
 
 
3.5 ɉɟɪɟɫɱёɬ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ 
 

ȼɥɢɹɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɩɪɹɦɨɬɨɱɧɨɣ ɝɨɪɟɥɤɟ: Ⱦαˆ = ሺͲ,ͷ͵ ∙ ͳ,ʹͷ + Ͳ,ͳͷሻଶ = Ͳ,͸ͳʹ  

ȼɥɢɹɧɢɟ ɞɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɝɨɪɟɥɤɟ: Ⱦαଵ = ͳ,͹͵ ∙ Ͳ,ͷ + Ͳ,Ͷͺ = ͳ,͵Ͷͷ  

ȼɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɜ ɩɟɪɜɢɱɧɵɣ ɜɨɡɞɭɯ: Ⱦୖ = ͳ − Ͳ,Ͳͳ͸√ʹͲ = Ͳ,ͻʹͺͶ  

ȼɥɢɹɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɭɱɚɫɬɤɟ ɨɛɪɚɡɨɜɚɧɢɹ ɬɨɩɥɢɜɧɵɯ 

ɨɤɫɢɞɨɜ: Ⱦθ = Ͳ,ͳͳ√ͳͻͺͲ − ͳͳͲͲయ = Ͳ,ͻ͵͹  

ȼɥɢɹɧɢɟ ɫɦɟɫɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɤɨɪɧɟ ɮɚɤɟɥɚ ɩɪɹɦɨɬɨɱɧɵɯ ɝɨɪɟɥɨɤ: Ⱦ˔ˏ = Ͳ,ͻͺ ∙ ͳ,ͷ − Ͳ,Ͷ͹ = ͳ  k୒୓x˕ˑ˒ = Ͳ,͹ ∙ ʹ,͵ ∙ Ͳ,͸ͳʹ ∙ ͳ,͵Ͷͷ ∙ Ͳ,ͻʹͺͶ ∙ Ͳ,ͻ͵͹ ∙ ͳ = Ͳ,ͳʹͺ ˆ/˔ 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɨɡɞɭɲɧɵɯ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɧɭɠɧɨ ɧɚɣɬɢ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ 

ɜɨɡɞɭɯɚ ɜ ɡɨɧɟ ɚɤɬɢɜɧɨɝɨ ɝɨɪɟɧɢɹ: Ƚ′′˃ˆ = ͳ,ʹͷ + Ͳ,ͷ ∙ Ͳ,Ͳͷ = ͳ,ʹ͹ͷ  

Ⱦɥɹ ɩɨɞɫɱɟɬɚ 𝐾ேைଶ˅ˊˇ  ɢɫɩɨɥɶɡɭɸɬ ɡɚɜɢɫɢɦɨɫɬɶ, ɭɱɢɬɵɜɚɸɳɭɸ ɢɡɜɟɫɬɧɨɟ 

ɭɪɚɜɧɟɧɢɟ Ɂɟɥɶɞɨɜɢɱɚ: 

݇ேை𝑥˅ˑˊˇ = ͳ,ͷͶ ∙ ͳͲଵ଺√ͳͶͶ͸ √ͳ,ʹ͹ͷ − ͳͳ,ʹ͹ͷ ∙ exp (−͸͹ͲͲͲͳͶͶ͸ ) = ͳ,Ͷͳ ∙ ͳͲ−ହˆ/МДˉ 
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ɋɭɦɦɚɪɧɵɣ ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɆȾɠ:  ݇ேை𝑥 = Ͳ,ͲͲͳͶͳ͹ʹʹ + Ͳ,ͳʹͺ = Ͳ,ͳʹ͹ͺ  ݉ேை𝑥 = Ͳ,ͳʹ͹ͺ ∙ ͳͷ,͸͸ = ʹ,ͲͲʹ ˆ/ˍˆ  ݉ேைమ = Ͳ,ͺ ∙ ʹ,ͲͲʹ = ͳ,͸Ͳʹ ˆ/ˍˆ  ݉ேை = Ͳ,ͳ͵ ∙ ʹ,ͲͲʹ = Ͳ,ʹ͸Ͳ͵ ˆ/ˍˆ  ܯேை𝑥 = ͵,Ͳͳ͵͹ ∙ ͳ͵ͷ,ͳʹ ∙ ሺͳ − Ͳ,͹ͷሻ = ͸͹,͸ʹ͸ ˆ/˔   

ɉɪɢɜɟɞɟɧɧɚɹ ɦɚɫɫɚ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɝ/ɫ: M = Мˊ + Мୗ୓ଶ + ʞДКSోమʞДКొోమ ∙ М୒୓ଶ  M = ͸͵,ͷ͸͸ͷ + ʹͶͳ,ͻʹ + ଴.ହ଴,଴଼ହ ∙ ͸͹,͸ʹ͸ = ͹Ͳ͵,ʹͺ͸  

4 ɗɤɨɧɨɦɢɱɟɫɤɚя ɱɚɫɬɶ  

4.1 Ɋɚɫɱёɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ȻȽɊɗɋ-1, ɦɥɧ ɪɭɛ.: K = Kʟ ∙ kk (46) 

ɝɞɟ  Kʟ  - ɡɚɬɪɚɬɵ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɤɨɬɥɨɚɝɪɟɝɚɬɚ, ɭɱɢɬɵɜɚɟɬɫɹ ɫɨɝɥɚɫɧɨ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɦɟɬɧɵɦ ɧɨɪɦɚɬɢɜɨɦ [5]; 

 kk – ɢɧɞɟɤɫ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɪɚɡɦɟɳɟɧɢɹ ɫɬɚɧɰɢɢ;  

 

 K = ͳ͸ ∙ ͳ,ʹ = ͳͻ,ʹ 

4.2 Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɢ ɡɚɬɪɚɬ ɧɚ ɜɵɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɨɬ ɷɤɨɧɨɦɢɢ ɡɚɬɪɚɬ ɧɚ ɜɵɩɥɚɬɭ ɡɚ ɜɪɟɞɧɵɟ ɜɵɛɪɨɫɵ, 

ɪɭɛ./ɝɨɞ: ʞேை𝑥 = ܷேைଶˇ˓ − ܷேைଶ˒˓   (47) 

ɝɞɟ ܷேைଶˇ˓ , ܷேைଶ˒˓  – ɨɬɱɢɫɥɟɧɢɹ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɪɭɛ./ɝɨɞ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɤɚɤ: 
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ܷேைଶˇ˓ = 𝐾ேைଶˇ˓ ∙ ʡˍ/˃ ∙ ݇ேை𝑥˅ːˑ˓ˏ (48) 

 ܷேைଶˇ˓ = 𝐾ேைଶ˒˓ ∙ ʡˍ/˃ ∙ ݇ேை𝑥ːˑ˓  (49) 𝐾ேைଶˇ˓ – Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɝ/ɫ, 𝐾ேைଶˇ˓ = ͳͲͳ,ͺ. 𝐾ேைଶ˒˓ – Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɝ/ɫ, 𝐾ேைଶ˒˓ =͸͹,͸ʹ͸. ʡˍ/˃– ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɜ ɝɨɞɭ ɪɚɜɧɨɟ 7600 ɱ. ݇ேை𝑥ːˑ˓ , ݇ேை𝑥˅ːˑ˓ˏ − ɧɨɪɦɚɬɢɜ ɜɵɩɥɚɬɵ ɡɚ ɬɨɧɧɭ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɉȾɄ ɢ 

ɜɵɲɟ ɉȾɄ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɭɛ./ɬ, ݇ேை𝑥ːˑ˓ = ͷʹ, ݇ேை𝑥˅ːˑ˓ˏ = ʹ͸Ͳ 

 ܷேைଶˇ˓ = ͳͲͳ,ͺͳͲͲͲͲͲͲ ∙ ሺ͹͸ͲͲ ∙ ͵͸ͲͲሻ ∙ ʹ͸Ͳ = ͹ʹͶͳ͸Ͷ,Ͷͺ ˓˖˄./ˆˑˇ 

 ܷேைଶ˒˓ = ͸͹,͸ʹ͸ͳͲͲͲͲͲͲ ∙ ሺ͹͸ͲͲ ∙ ͵͸ͲͲሻ ∙ ͷʹ = ͻ͸ʹͳʹ,ͺ͸͵ ˓˖˄./ˆˑˇ 

 ʞேை𝑥 = ͹ʹͶͳ͸Ͷ,Ͷͺ − ͻ͸ʹͳʹ,ͺ͸͵ = ͸ʹ͹ͻͷͳ,͸ͳ͹ ˕ы˔. ˓˖˄/ˆˑˇ. 
 
Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ. ɪɭɛ./ɝɨɞ: ܷ𝑎 = 𝐾 ∙ 𝐻𝑎 (50) 

ɝɞɟ 𝐾- ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɦɥɧ. ɪɭɛ., 𝐾 = ͳͻ,ʹ; 
 𝐻𝑎 = ͸,͹% – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ. 

 ܷ𝑎 = ͳͻ,ʹ ∙ Ͳ,Ͳ͸͹ = ͳ,ʹͺ͸ ˏˎː. ˓˖˄./ˆˑˇ 
 
Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɫ ɭɱɟɬɨɦ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ./ɝɨɞ: ʞ = ʞேை𝑥 ∙ Ͳ,ͺ + ܷ𝑎 (51) ʞ = Ͳ,͸ʹ͹ ∙ Ͳ,ͺ + ͳ,ʹͺ͸ = ͳ,͹ͺͺ ˏˎː. ˓˖˄./ˆˑˇ 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

ܲܲܦ = ∑ ʞ𝑡ଵሺͳ + ሻ𝑡ݎ − ሺ𝐾 + ܷ𝑎ሻ 

ɝɞɟ ݎ –ɧɨɪɦɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, %, , ݎ = ͳͲ; 
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 .ɬɟɤɭɳɢɣ ɝɨɞ – ݐ 
 

Ɍɚɛɥɢɰɚ 16 – ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ 
 1 2 3 4 5 6 
DPP -18,861 -15,906 -11,876 -6,991 -1,44 4,616 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɨɥɶɲɟ ɧɭɥɹ ɧɚ 6 ɝɨɞ 

ɜɜɟɞɟɧɢɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɩɪɨɟɤɬ ɷɮɮɟɤɬɢɜɧɵɣ ɢ ɜɤɥɚɞɵɜɚɧɢɟ ɜ 

ɧɟɝɨ ɞɟɧɟɝ ɰɟɥɟɫɨɨɛɪɚɡɧɨ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɥɨɫɶ ɫɧɢɠɟɧɢɟ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ 

ɚɬɦɨɫɮɟɪɭ, ɩɭɬёɦ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɫ ɢɡɦɟɧɟɧɢɟɦ ɨɬɧɨɲɟɧɢɹ 

ɫɤɨɪɨɫɬɟɣ ɜɬɨɪɢɱɧɨɝɨ ɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɨɜ ɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ. 

ȼ ɯɨɞɟ ɪɚɛɨɬɟ ɛɵɥ ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɭɞɚɥɨɫɶ 

ɜɵɹɫɧɢɬɶ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɜɵɛɪɨɫɨɜ ɜ ɦɚɫɫɨɜɨɦ ɜɵɪɚɠɟɧɢɢ ɡɚɜɢɫɢɬ ɨɬ 

ɧɚɬɭɪɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ. Ɉɞɧɚɤɨ, ɩɪɢ ɪɚɫɱёɬɚɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɭɱɢɬɵɜɚɸɬɫɹ 

ɪɚɡɥɢɱɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬɧɨɲɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɜɬɨɪɢɱɧɨɝɨ ɢ 

ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɨɜ, ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ 

ɜɵɯɨɞɟ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ.  

Ȼɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɢɡɦɟɧɢɬɶ ɪɟɰɢɪɤɭɥɹɰɢɸ ɝɚɡɨɜ ɢ ɨɬɧɨɲɟɧɢɟ 

ɫɤɨɪɨɫɬɟɣ ɜɬɨɪɢɱɧɨɝɨ ɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɨɜ.  

Ⱦɥɹ ɧɚɱɚɥɚ ɛɵɥ ɪɚɫɫɱɢɬɚɧ ɤɨɬёɥ ɢ ɫɜɟɪɟɧ ɫ ɡɚɜɨɞɫɤɢɦ ɪɚɫɱёɬɨɦ, ɞɚɥɟɟ ɛɵɥɢ 

ɢɡɦɟɧɟɧɵ ɭɤɚɡɚɧɧɵɟ ɜɵɲɟ ɩɚɪɚɦɟɬɪɵ ɢ ɛɵɥ ɨɫɭɳɟɫɬɜɥёɧ ɩɟɪɟɪɚɫɱёɬ ɤɨɬɟɥɶɧɨɝɨ 

ɚɝɪɟɝɚɬɚ, ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. Ɍɚɤ ɠɟ ɛɵɥɢ 

ɩɨɫɬɪɨɟɧɵ ɱɟɪɬɟɠɢ ɩɪɨɞɨɥɶɧɨɝɨ ɢ ɩɨɩɟɪɟɱɧɨɝɨ ɪɚɡɪɟɡɨɜ.    

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɞɚɥɨɫɶ ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɫ ͳͲͳ,ͺ ˆ/ܿ  ɞɨ ͸͹,͸ʹ͸ ˆ/ܿ.  ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɜɬɨɪɢɱɧɨɝɨ 

ɜɨɡɞɭɯɚ ɧɚ 2 ɦ/c, ɢ ɜɵɡɜɚɥɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ 

ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ 0,015 ɦ2. 

Ȼɥɚɝɨɞɚɪɹ ɦɢɧɢɦɚɥɶɧɵɦ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ ɩɪɨɟɤɬ ɨɤɭɩɚɟɬɫɹ ɧɚ 6 ɫɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 
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