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 ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
 

  



 

ɋɬɭɞɟɧɬɭ    ȼɟɥɥɢɧɝɬɨɧ ɒɟɪɪɢ-ɗɧɧ Ɋɚɤɟɥɶ 
                          (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ) 
  
Ƚɪɭɩɩɚ Ɏɗ16-01Ȼ   ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.03.01 
                ɤɨɞ  

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ Ɍɟɩɥɨɬɟɯɧɢɤɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɯɟɦɵ 
ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɝɥɢɧɨɡɟɦɧɨɝɨ ɡɚɜɨɞɚ Ewarton ɤɨɦɩɥɟɤɫɚ Windalco ɈɄ Ɋɭɫɚɥ 
 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ: 746/ɫ ɨɬ 27 ɹɧɜɚɪɹ 2020 ɝɨɞɚ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ɉ.ȼ. ɒɢɲɦɚɪɟɜ, ɞɨɰɟɧɬ,ɤɚɧɞ.ɬɟɯɧ.ɧɚɭɤ, ɤɚɮɟɞɪɚ «Ɍɗɋ» 
                                                        (ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ) 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: Ɍɭɪɛɢɧɵ ɫ ɦɨɳɧɨɫɬɶɸ 6Ɇȼɬ ɢ ɧɚ 10Ɇȼɬ, 
Ɋɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ:  Ƚɥɢɧɨɡɟɦɧɵɣ ɡɚɜɨɞ Ewarton ɤɨɦɩɥɟɤɫɚ Windalco Ɋɭɫɚɥ. 
Ewarton, St. Catherine, Jamaica, West Indies                                                                                  

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ:  
- ɨɛɨɫɧɨɜɚɧɢɟ ɚɤɬɭɚɥɶɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɚ ɜɚɪɢɚɧɬɨɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ; 
- ɪɚɫɱɟɬɧɚɹ ɱɚɫɬɶ ɩɨ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɟ ɞɨ ɢ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ; 
- ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ; 
- ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ:  
-ɫɯɟɦɚ: 41,369 ɛɚɪ ɩɚɪɨɜɚɹ ɫɢɫɬɟɦɚ 
-ɫɯɟɦɚ: ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɢ ɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ 
-ɨɛɳɢɣ ɩɥɚɧ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
-ɫɯɟɦɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɞɥɹ 2,413 ɛɚɪ ɢ 6,895 ɛɚɪ 
 
  Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                            __________              ɉ.ȼ. ɒɢɲɦɚɪɟɜ  
                                                                                        ɩɨɞɩɢɫɶ                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ          
  

 Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                                  ɒ.Ɋ. ȼɟɥɥɢɧɝɬɨɧ    
                                                                                                         ɩɨɞɩɢɫɶ                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ        
 

« 14 »      06      2020 ɝ.       
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ɊȿɎȿɊȺɌ  

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɤ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɭ ɧɚ ɬɟɦɭ "ɉɪɨɟɤɬ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɯɟɦɵ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɝɥɢɧɨɡɟɦɧɨɝɨ ɡɚɜɨɞɚ Ewarton 
ɤɨɦɩɥɟɤɫɚ Windalco ɈɄ Ɋɭɫɚɥ " ɫɨɞɟɪɠɢɬ 102 ɫɬɪɚɧɢɰ, ɜ ɬɨɦ ɱɢɫɥɟ 9 ɪɢɫɭɧɤɨɜ, 
6 ɬɚɛɥɢɰ, 8 ɢɫɬɨɱɧɢɤɨɜ. Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɫɨɫɬɨɢɬ ɢɡ 4 ɥɢɫɬɨɜ.  

ȼ ɪɚɦɤɚɯ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ (ȼɄɊ) ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɫɯɟɦɵ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɝɥɢɧɨɡɟɦɧɨɝɨ ɡɚɜɨɞɚ Ewarton ɤɨɦɩɥɟɤɫɚ Windalco 
Ɋɭɫɚɥ. 

ȼ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ, ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ 
ɞɨ ɢ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɫɫɱɢɬɚɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɫɬɚɧɰɢɢ. ȼ 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɬɚɤɠɟ ɩɪɢɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ. Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ.
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ȼȼȿȾȿɇɂȿ   
  
 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɬɟɦɵ ɩɪɨɟɤɬ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɜɵɲɟɧɢɢ ɄɉȾ 
ɩɚɪɨɬɭɪɛɢɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɜɟɞɟɧɧɵɦɢ 
ɪɚɫɱɟɬɚɦɢ ɢ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ. ɗɬɨɬ ɩɪɨɟɤɬ ɞɚɫɬ ɧɟɨɛɯɨɞɢɦɵɟ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚɜɨɞɚ. 

ȼ ɫɜɹɡɢ ɫ ɢɫɬɨɳɟɧɢɟɦ ɬɨɩɥɢɜɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɪɨɫɬɨɦ ɰɟɧ ɧɚ ɧɢɯ 
ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ ɷɤɨɧɨɦɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɩɥɢɜɚ. ɗɬɭ ɩɪɨɛɥɟɦɭ ɦɨɠɧɨ 
ɪɟɲɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɨɜɪɟɦɟɧɧɨɝɨ, ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ 
ɞɨɛɚɜɥɟɧɢɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɛɭɞɟɬ ɫɧɢɠɟɧ ɪɚɫɯɨɞ ɩɚɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 
ɚɝɪɟɝɚɬɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɚɪɚ. 

Ɋɚɫɱɟɬɵ, ɩɪɨɜɟɞɟɧɧɵɟ ɧɚ ɨɫɧɨɜɧɨɦ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, ɩɨɞɬɜɟɪɞɹɬ ɦɨɣ ɬɟɡɢɫ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɄɉȾ. ɋ ɷɬɨɣ ɭɫɬɚɧɨɜɤɨɣ, ɨɧ ɭɜɟɥɢɱɢɬ 
ɬɟɦɩɟɪɚɬɭɪɭ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ , ɩɨɞɚɜɚɟɦɨɣ ɜ ɤɨɬɟɥ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɭɥɭɱɲɚɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ.  

ɉɚɪɨɜɨɞɹɧɨɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɚɝɪɟɜɚ ɜɨɞɵ, 
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɤ ɤɨɬɥɭ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɩɥɚ ɩɚɪɚ 
ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɢɡ ɜɵɯɥɨɩɧɨɣ ɬɭɪɛɢɧɵ ɟɫɥɢ ɩɚɪ 2,413 ɛɚɪ. 
  



7 
 

1 Ɉɛɨɫɧɨɜɚɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ 
 
1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɚɤɬɭɚɥɶɧɨɫɬɢ ɬɟɦɵ ȼɄɊ  

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɬɟɦɵ ȼɄɊ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɜɵɲɟɧɢɢ ɄɉȾ 
ɩɚɪɨɬɭɪɛɢɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɜɟɞɟɧɧɵɦɢ 
ɪɚɫɱɟɬɚɦɢ ɢ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ. ɗɬɨɬ ɩɪɨɟɤɬ ɞɚɫɬ ɧɟɨɛɯɨɞɢɦɵɟ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚɜɨɞɚ. 

ȼ ɫɜɹɡɢ ɫ ɢɫɬɨɳɟɧɢɟɦ ɬɨɩɥɢɜɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɪɨɫɬɨɦ ɰɟɧ ɧɚ ɧɢɯ 
ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ ɷɤɨɧɨɦɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɩɥɢɜɚ. ɗɬɭ ɩɪɨɛɥɟɦɭ ɦɨɠɧɨ 
ɪɟɲɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɨɜɪɟɦɟɧɧɨɝɨ, ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ 
ɞɨɛɚɜɥɟɧɢɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɛɭɞɟɬ ɫɧɢɠɟɧ ɪɚɫɯɨɞ ɩɚɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 
ɚɝɪɟɝɚɬɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɚɪɚ. 
 

1.2 Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
 
1.2.1 ɗɥɟɤɬɪɨɫɬɚɧɰɢɹ 

 
ȼ Ewarton Works WINDALCO ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 

ɫɧɚɛɠɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ Bayer ɩɚɪɨɦ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ, ɫɠɚɬɵɦ 
ɜɨɡɞɭɯɨɦ ɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɨɣ (ɛɵɬɨɜɨɣ ɢ ɡɚɜɨɞɫɤɨɣ).   

ɗɥɟɤɬɪɨɫɬɚɧɰɢɹ Ewarton Works ɨɫɧɚɳɟɧɚ ɱɟɬɵɪɶɦɹ ɤɨɬɥɚɦɢ: ɬɪɢ ɬɢɩɚ 
"sterling" (ɤɨɧɜɟɪɫɢɹ ɩɚɪɚ) ɢ ɨɞɢɧ ɬɢɩɢɡɢɪɨɜɚɧɧɵɦ ɩɚɤɟɬɢɪɨɜɚɧɧɵɦ ɤɨɬɥɨɦ. 
ȼɫɟ ɤɨɬɥɵ ɩɢɬɚɸɬɫɹ ɬɨɩɥɢɜɨɦ ɦɚɡɭɬ ɢ ɩɪɨɢɡɜɨɞɹɬ ɧɚɝɪɟɬɵɣ ɩɚɪ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ 41,37 ɛɚɪ. Ʉɨɬɥɵ ɫɨɟɞɢɧɟɧɵ ɫ ɩɨɦɨɳɶɸ ɨɛɳɢɯ ɤɨɥɥɟɤɬɨɪɨɜ ɢ 
ɩɨɞɚɸɬ 41,37 ɛɚɪ ɩɚɪɚ ɧɚ ɬɪɢ ɩɚɪɨɜɵɟ ɬɭɪɛɢɧɵ, ɚ ɬɚɤɠɟ ɧɚ ɝɥɢɧɨɡɟɦɧɵɣ ɡɚɜɨɞ 
ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɞɚɜɥɟɧɢɢ. 

Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɦɟɧɶɲɚɹ ɩɚɪɨɜɚɹ ɬɭɪɛɢɧɚ ɦɨɳɧɨɫɬɶɸ 
6,0 Ɇȼɬ (TG No. 1) ɧɚ ɤɨɧɞɟɧɫɚɬɨɪɟ, ɚ ɞɜɟ ɛɨɥɶɲɢɟ ɬɭɪɛɢɧɵ ɫ 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ (TGNo.2 ɢ ɌG № 3), ɛɥɨɤɢ ɢɦɟɸɬ ɛɚɡɨɜɭɸ ɧɚɝɪɭɡɤɭ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨ ɦɢɧɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɦ 
ɛɥɨɤɨɦ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ № 1, ɤɚɠɞɚɹ ɢɡ ɩɚɪɨɜɵɯ ɬɭɪɛɢɧ № 2 ɢ 
№ 3 ɦɨɝɭɬ ɝɟɧɟɪɢɪɨɜɚɬɶ ɞɨ 10 Ɇȼɬ.  
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ɉɚɪɨɜɚɹ ɬɭɪɛɢɧɚ ɩɪɟɨɛɪɚɡɭɟɬ ɷɧɟɪɝɢɸ ɩɚɪɚ ɜɨ ɜɪɚɳɚɬɟɥɶɧɭɸ 
ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɫɜɹɡɚɧɧɵɟ ɫ ɧɟɣ ɝɟɧɟɪɚɬɨɪɵ 
ɩɪɟɨɛɪɚɡɭɸɬ ɜɪɚɳɚɬɟɥɶɧɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ. 

ȼ ɡɚɜɨɞɟ WINDALCO ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɭɪɨɜɧɹ ɩɚɪɚ - 6,895 ɛɚɪ ɢ 2 413 
ɛɚɪ, ɩɨɫɬɭɩɚɸɳɢɟ ɨɬ ɬɭɪɛɢɧ. ɂɡ ɜɵɯɥɨɩɚ ɬɭɪɛɢɧɵ ɜɵɯɨɞɢɬ 2,413 ɛɚɪ, ɚ 6,895 
ɛɚɪ ɩɚɪɚ ɨɬɜɨɞɢɬɫɹ. 

Ɋɚɡɥɢɱɧɵɟ ɫɟɤɰɢɢ ɭɫɬɚɧɨɜɤɢ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɭɪɨɜɧɢ ɞɚɜɥɟɧɢɹ 
ɩɚɪɚ. 6,895 ɛɚɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɤɚɥɢɜɚɧɢɢ, ɲɚɪɨɜɨɣ ɦɟɥɶɧɢɰɟ, ɝɪɹɡɟɜɨɣ 
ɤɚɧɚɥ; 2,413 ɛɚɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɜɵɫɵɩɚɧɢɢ, ɯɪɚɧɟɧɢɢ ɝɥɢɧɢɫɬɨɝɨ ɪɚɫɬɜɨɪɚ, 
ɚɜɬɨɦɚɫɬɟɪɫɤɚɹ ɢ ɛɚɤ-ɤɚɭɫɬɢɤ. ȿɫɬɶ ɫɟɤɰɢɢ ɡɚɜɨɞɚ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬ ɤɚɤ 
6,895 ɛɚɪ, ɬɚɤ ɢ 2,413 ɛɚɪ ɭɪɨɜɟɧɶ ɩɚɪɚ: ɢɫɩɚɪɟɧɢɹ, ɝɨɪɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ 
ɜɵɜɚɪɢɜɚɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ. 
 

1.2.2 Ɉɱɢɫɬɤɚ ɜɨɞɵ ɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 
ɉɪɨɰɟɫɫ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɧɚɱɚɥɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɥɭɱɟɧɢɹ ɜɨɞɵ ɢɡ ɲɟɫɬɢ 

ɫɤɜɚɠɢɧ ɜ ɷɬɨɦ ɪɚɣɨɧɟ. Ɍɪɢ ɜ «ɉɥɟɡɚɧɬ-Ɏɚɪɦ» ɢ ɬɪɢ ɜ «ȼɢɤɬɨɪɢɢ». Ɍɨɥɶɤɨ ɞɜɚ 
ɜ «ȼɢɤɬɨɪɢɢ» ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ, ɤɨɬɨɪɚɹ ɯɪɚɧɢɬɫɹ ɜ ɞɜɭɯ 
ɦɢɥɥɢɨɧɚɯ ɝɚɥɥɨɧɨɜ ɪɟɡɟɪɜɭɚɪɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɜɨɞɵ. Ɍɪɢ ɜ «ɉɥɟɡɚɧɬ-Ɏɚɪɦ» ɜ 
ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ ɧɚ ɡɚɜɨɞɟ, ɧɨ ɧɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ. Ⱦɪɭɝɨɣ ɤɨɥɨɞɟɰ ɜ «ȼɢɤɬɨɪɢɢ» ɧɟ 
ɪɚɛɨɬɚɟɬ.  

ɂɡ ɯɪɚɧɢɥɢɳɚ ɟɦɤɨɫɬɶɸ 1 ɦɥɧ. ɝɚɥɥɨɧɨɜ ɜɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɛɥɨɤ 
ɞɨɳɟɥɚɱɢɜɚɧɢɹ, ɫɧɹɬɢɟ ɬɜёɪɞɨɫɬɢ ɢ ɜɨɞɚ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɤɢɫɥɨɣ, ɢɦɟɹ ɪɇ 
ɨɤɨɥɨ 4,5. Ɂɚɬɟɦ ɞɟɤɚɪɛɨɧɚɬɨɪ ɨɱɢɳɚɟɬ ɜɨɞɭ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 
ɫ ɩɨɦɨɳɶɸ ɬɪɭɛ, ɢ ɪɇ ɩɨɜɵɲɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɞɨ 6. Ɂɚɬɟɦ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɤ 
ɱɢɫɬɨɦɭ ɤɨɥɨɞɰɭ.  

Ʉɚɭɫɬɢɱɟɫɤɚɹ ɫɨɞɚ ɞɨɛɚɜɥɹɸɬ ɜ ɜɨɞɭ ɜ ɩɪɨɡɪɚɱɧɨɦ ɤɨɥɨɞɰɟ ɞɥɹ 
ɪɟɝɭɥɢɪɨɜɤɢ ɪɇ, ɩɟɪɟɦɟɳɚɸɳɢɣɫɹ ɷɬɨ ɨɬ 6 ɞɨ 8,2. ɉɨɫɥɟ ɷɬɨɝɨ ɜɨɞɭ ɧɚɝɧɟɬɚɸɬ 
ɨɬ ɤɨɥɨɞɰɚ ɫɤɜɚɠɢɧɵ, ɢɫɩɨɥɶɡɭɹ ɧɚɫɨɫɵ ɩɨɞɤɚɱɤɢ, ɤ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚɦ. ȼɨɞɚ 
ɢɡ ɭɦɹɝɱɢɬɟɥɟɣ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɟɱɶ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ. Ɉɞɧɚɤɨ, 
ɩɨɫɤɨɥɶɤɭ ɷɬɚ ɜɨɞɚ ɨɯɥɚɠɞɚɟɬ ɩɨɞɲɢɩɧɢɤɢ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚɱɢɧɚɟɬ 
ɩɨɜɵɲɚɬɶɫɹ ɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɸ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɞɟɚɷɪɚɬɨɪɚɯ. ȼ ɞɟɚɷɪɚɬɨɪɚɯ ɩɪɨɢɫɯɨɞɢɬ ɜɵɞɟɥɟɧɢɟ 
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ɤɢɫɥɨɪɨɞɚ, ɫɦɟɲɢɜɚɧɢɟ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢɡ ɩɟɱɢ, ɤɨɧɞɟɧɫɚɬɚ, ɜɨɡɜɪɚɬɧɨɣ 
ɜɨɞɵ ɢɡ ɭɫɬɚɧɨɜɤɢ ɢ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɨɣ ɜɨɞɵ. Ɂɚɬɟɦ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɜ ɤɨɬɟɥ ɫ 
ɩɨɦɨɳɶɸ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ. 
 

1.2.3 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɰɢɢ  
Ɍɚɛɥɢɰɚ 1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

 Ⱦɚɜɥɟɧɢɟ  
(ɛɚɪ) 

Ɍɟɦɩɟɪɚɬɭɪɚ  
(ɨɋ) 

ɉɟɪɟɞ ɞɟɚɷɪɚɬɨɪɨɦ (ɝɨɪɹɱɚɹ 
ɜɨɞɚ) 

2,9 55 

ɉɟɪɟɞ ɤɨɬɥɨɦ(ɝɨɪɹɱɚɹ ɜɨɞɚ) 2,62 80-90 
ɉɨɫɥɟ ɤɨɬɥɚ (ɩɚɪ) 41,368 350-400 
ɉɨɫɥɟ ɬɭɪɛɢɧɵ (ɩɚɪ) 6,895 2,413 6,895 

(ɛɚɪ) 
2,413 
(ɛɚɪ) 

250 190 
 

Ɍɚɛɥɢɰɚ 2– ɉɪɨɰɟɧɬ ɪɚɫɯɨɞɨɜ ɩɚɪɚ ɢɡ ɬɭɪɛɢɧ 

 ɌɍɊȻɂɇȺ 1 ɌɍɊȻɂɇȺ 2 ɌɍɊȻɂɇȺ 3 

 ɉɊɈɐȿɇɌ  ɉɊɈɐȿɇɌ  ɉɊɈɐȿɇɌ  

 6,895 2,413 ɤɨɧɞɟɧɫɚɬɨɪ 6,895 2,413 6,895 2,413 
2019 19% 26% 55% 47% 53% 66% 34% 
2018 31% 21% 49% 49% 51% 65% 35% 

 

Ɍɚɛɥɢɰɚ 3– ɋɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢ ɩɚɪɚ ɤ ɤɨɬɥɭ ɜ ɬɨɧ/ɱɚɫ 

 ɉɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ (ɬ/ɱ) ɉɚɪ (ɬ/ɱ) 

 

ɤɨɬɟɥ 
1 

ɤɨɬɟɥ 
2 

ɤɨɬɟɥ 
3 

ɤɨɬɟɥ 
4 ɫɭɦɦɚ 

ɤɨɬɟɥ 
1 

ɤɨɬɟɥ 
2 

ɤɨɬɟɥ 
3 

ɤɨɬɟɥ 
4 ɫɭɦɦɚ 

ɋɪɟɞ. 68 68 60 50 247 65 55 58 38 216 
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1.2.4 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 

 
Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɜɵɲɟɧɢɢ ɄɉȾ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ ɄɉȾ ɤɨɬɥɨɜ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɤɨɬɥɵ. 
ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɬɚɤɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɟɧɧɨɣ ɫ ɡɚɜɨɞɚ, ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɟ ɢɦɟɟɬ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɚɧɧɵɟ ɢɡ ɫɢɫɬɟɦɵ Windalco PI 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɤɨɬɥɵ ɧɟ ɪɚɛɨɬɚɸɬ ɧɚ ɨɩɬɢɦɚɥɶɧɵɯ ɭɪɨɜɧɹɯ. 
 

ɡɚɜɨɞ Ɍɟɦɩ.=190°ɋ
Ⱦɚɜɥɟɧɢɟ=2,413 ɛɚɪ

Ɍɟɦɩ.=250°ɋ
Ⱦɚɜɥɟɧɢɟ=6,895 ɛɚɪ

Ɍɟɦɩ.=350°ɋ
Ⱦɚɜɥɟɧɢɟ=41,369 ɛɚɪ

Ɍɟɦɩ. Ƚɨɪ.ɜɨɞɚ=80°ɋ
Ⱦɚɜɥɟɧɢɟ 

Ƚɨɪ.ɜɨɞɚ=2,62 ɛɚɪ

Ɍɟɦɩ.Ƚɨɪ.ɜɨɞɚ=55°ɋ
Ⱦɚɜɥɟɧɢɟ Ƚɨɪ.ɜɨɞɚ=2,9 ɛɚɪ

1

2

3

4

5

7

8

ɉɢɬɚɬɟɥɶɧɵɟ 
ɜɨɞɵ 100%

Gɩɜ

ɋ ɡɚɜɨɞɚ 40%

Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɤɨɧɞɟɧɫɚɬ
Gɪ.ɤ.

ɉɨɞɩɢɬɨɱɧɚɹ ɜɨɞɚ 15%  
Ⱦɪɟɧɚɠ 

ɉɚɪ Ɋ=2,4 ɛɚɪ

 
Ɋɢɫɭɧɨɤ 1-Ɉɛɳɚɹ ɫɯɟɦɚ ɩɨɤɚɡɚɧɢɹ ɩɚɪɚ ɤ ɬɭɪɛɢɧɟ TG №1 ɨɬ ɤɨɬɥɚ 1 
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ɡɚɜɨɞ
Ɍɟɦɩ.=190°ɋ

Ⱦɚɜɥɟɧɢɟ=2,413 
ɛɚɪ

Ɍɟɦɩ.=250°ɋ
Ⱦɚɜɥɟɧɢɟ=6,895 ɛɚɪ

Ɍɟɦɩ.=350°ɋ
Ⱦɚɜɥɟɧɢɟ=41,369 ɛɚɪ

Ɍɟɦɩ. Ƚɨɪ.ɜɨɞɚ=80°ɋ
Ⱦɚɜɥɟɧɢɟ 

Ƚɨɪ.ɜɨɞɚ=2,62 ɛɚɪ

Ɍɟɦɩ.Ƚɨɪ.ɜɨɞɚ=55°ɋ
Ⱦɚɜɥɟɧɢɟ 

Ƚɨɪ.ɜɨɞɚ=2,9 ɛɚɪ
1

2

3

4

5

7

8

ɉɢɬɚɬɟɥɶɧɵɟ 
ɜɨɞɵ 100%

ɋ ɡɚɜɨɞɚ 40%

Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɤɨɧɞɟɧɫɚɬ
Gɪ.ɤ.

ɉɨɞɩɢɬɨɱɧɚɹ ɜɨɞɚ 15%  
Ⱦɪɟɧɚɠ 

ɉɚɪ Ɋ=2,4 ɛɚɪ

 
Ɋɢɫɭɧɨɤ 2-Ɉɛɳɚɹ ɫɯɟɦɚ ɩɨɤɚɡɚɧɢɹ ɩɚɪɚ ɤ ɬɭɪɛɢɧɟ TG №2, №3 ɨɬ ɤɨɬɥɚ 2, 3 

 
 

 
Ɋɢɫɭɧɨɤ 3-ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ 
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Ɍɚɛɥɢɰɚ 4-Ɍɨɱɤɢ ɧɚ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ 
 Ɍɨɱɤɢ 0 1 2 4 5 

Ɋ, ɛɚɪ  41,37 2,413 6,895 6,895 2,413 
t, ɨɋ  350 126,25 164,34 250 190 

h, ɤȾɠ/ɤɝ  3090,1 2515,4 2697,6 2954,5 2848,5 
 

1.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ 
ɜɚɪɢɚɧɬɚɦ ɪɟɤɨɧɫɬɪɭɤɰɢɢ - SWOT-ɚɧɚɥɢɡ 
 

Ɋɟɲɟɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɫɬɚɧɨɜɤɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɤɨɬɥɚ. 

S.W.O.T. ɚɧɚɥɢɡ 

Strengths (ɫɢɥɶɧɵɟ, ɫɬɨɪɨɧɵ) 
 ɉɨɜɵɫɢɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ,  
 ɍɜɟɥɢɱɢɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɰɟɧɧɨɫɬɶ 
 Ⱦɨɫɬɢɝɧɟɬ ɨɩɬɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ 

Weaknesses (ɫɥɚɛɵɟ, ɫɬɨɪɨɧɵ) 
 Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 ɍɜɟɥɢɱɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɨɛɥɭɠɢɜɚɧɢɟ 

Opportunities (ɜɨɡɦɨɠɧɨɫɬɢ) 
 ɇɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 ɉɪɨɫɬɨɟ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
 Ʌɭɱɲɟɟ ɡɧɚɧɢɟ ɧɨɜɨɝɨ ɩɪɨɞɭɤɬɚ. 

Threats (ɭɝɪɨɡɵ) 
 ɉɨɥɨɦɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 ɉɟɪɜɵɣ ɪɚɡ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ - ɨɬɫɭɬɫɬɜɢɟ ɭ ɩɟɪɫɨɧɚɥɚ ɫɬɚɧɰɢɢ ɨɩɵɬɚ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
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1.4 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ 

 
1.4.1 ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ 

 
Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɚɝɪɟɜɚ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɢɥɢ ɩɢɬɚɬɟɥɶɧɨɣ 

ɜɨɞɵ ɡɚ ɫɱɟɬ ɬɟɩɥɚ, ɨɬɜɨɞɢɦɨɝɨ ɨɬ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ. 
ɇɚɝɪɟɬɚɹ ɜɨɞɚ ɬɟɱɟɬ ɜɧɭɬɪɢ ɬɭɪɛɢɧɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɩɚɪ-ɜ 
ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ.  
 

1.4.1.1 Ɍɟɩɥɨɨɛɦɟɧɧɢɤɢ  
 
ɇɚ ɡɚɜɨɞɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɨɠɭɯɨɬɪɭɛɧɵɟ ɢ ɩɥɚɫɬɢɧɱɚɬɵɟ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ. ɂɡ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɛɭɞɟɬ ɨɩɪɟɞɟɥɢɬɶ 
ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɤɨɬɨɪɵɣ ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɩɨɞɨɣɞɟɬ ɞɥɹ 
ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. ɉɨɫɤɨɥɶɤɭ ɧɟ ɬɨɥɶɤɨ ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɦɨɝɭɬ 
ɩɪɢɧɹɬɶ ɪɟɲɟɧɢɟ, ɧɨ ɢ ɞɨɫɬɭɩɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɠɢɞɤɨɫɬɶ (ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɨɞɚ) ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. 

Ʉɨɠɭɯɨɬɪɭɛɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ -ɷɬɨ ɫɚɦɵɣ ɨɫɧɨɜɧɨɣ ɢ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɬɢɩ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. ɗɬɨɬ ɬɢɩ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɫɨɫɬɨɢɬ ɢɡ ɧɚɛɨɪɚ ɬɪɭɛɨɤ ɜ ɤɨɧɬɟɣɧɟɪɟ, ɧɚɡɵɜɚɟɦɨɦ 
ɨɛɨɥɨɱɤɨɣ. ɀɢɞɤɨɫɬɶ, ɬɟɤɭɳɚɹ ɜɧɭɬɪɢ ɬɪɭɛɨɤ, ɧɚɡɵɜɚɟɬɫɹ ɠɢɞɤɨɫɬɶɸ ɫɨ 
ɫɬɨɪɨɧɵ ɬɪɭɛɨɤ, ɚ ɠɢɞɤɨɫɬɶ, ɬɟɤɭɳɚɹ ɧɚ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɟ ɬɪɭɛɨɤ, ɧɚɡɵɜɚɟɬɫɹ 
ɠɢɞɤɨɫɬɶɸ ɫɨ ɫɬɨɪɨɧɵ ɤɨɪɩɭɫɚ. ɇɚ ɤɨɧɰɚɯ ɬɪɭɛ, ɠɢɞɤɨɫɬɶ ɫɬɨɪɨɧɵ ɬɪɭɛɤɢ 
ɨɬɞɟɥɟɧɚ ɨɬ ɠɢɞɤɨɫɬɢ ɫɬɨɪɨɧɵ ɨɛɫɚɞɧɨɣ ɬɪɭɛɵ ɥɢɫɬɨɜɨɣ (ȺɆɂ) ɬɪɭɛɨɣ. 
Ɍɪɭɛɤɢ ɫɜɟɪɧɭɬɵ ɢ ɩɪɟɫɫ-ɩɪɢɫɩɨɫɨɛɥɟɧɵ ɢɥɢ ɫɜɚɪɟɧɵ ɜ ɥɢɫɬ ɬɪɭɛɤɢ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɝɟɪɦɟɬɢɱɧɨɟ ɭɩɥɨɬɧɟɧɢɟ. ȼ ɫɢɫɬɟɦɚɯ, ɝɞɟ ɷɬɢ ɞɜɟ ɠɢɞɤɨɫɬɢ 
ɧɚɯɨɞɹɬɫɹ ɩɨɞ ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɧɵɦɢ ɞɚɜɥɟɧɢɹɦɢ, ɠɢɞɤɨɫɬɶ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɨɛɵɱɧɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɱɟɪɟɡ ɬɪɭɛɤɢ, ɚ ɠɢɞɤɨɫɬɶ ɛɨɥɟɟ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɰɢɪɤɭɥɢɪɭɟɬ ɧɚ ɫɬɨɪɨɧɟ ɨɛɨɥɨɱɤɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ, 
ɩɨɫɤɨɥɶɤɭ ɬɟɩɥɨɨɛɦɟɧɧɵɟ ɬɪɭɛɵ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɬɚɤ, ɱɬɨɛɵ 
ɜɵɞɟɪɠɢɜɚɬɶ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɞɚɜɥɟɧɢɹ, ɱɟɦ ɤɨɪɩɭɫ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɡɚ ɝɨɪɚɡɞɨ 
ɦɟɧɶɲɭɸ ɫɬɨɢɦɨɫɬɶ. 

ɉɥɚɫɬɢɧɱɚɬɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ- ɫɨɫɬɨɹɬ ɢɡ ɩɥɚɫɬɢɧ (ɜɦɟɫɬɨ ɬɪɭɛɨɤ) ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɝɨɪɹɱɟɣ ɢ ɯɨɥɨɞɧɨɣ ɠɢɞɤɨɫɬɟɣ. Ƚɨɪɹɱɚɹ ɢ ɯɨɥɨɞɧɚɹ ɠɢɞɤɨɫɬɢ 
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ɱɟɪɟɞɭɸɬɫɹ ɦɟɠɞɭ ɤɚɠɞɨɣ ɢɡ ɩɥɚɫɬɢɧ. ɉɟɪɟɝɨɪɨɞɤɢ ɧɚɩɪɚɜɥɹɸɬ ɩɨɬɨɤ 
ɠɢɞɤɨɫɬɢ ɦɟɠɞɭ ɩɥɚɫɬɢɧɚɦɢ. ɉɨɫɤɨɥɶɤɭ ɤɚɠɞɚɹ ɢɡ ɩɥɚɫɬɢɧ ɢɦɟɟɬ ɨɱɟɧɶ 
ɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɥɚɫɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɤɚɠɞɭɸ ɢɡ 
ɠɢɞɤɨɫɬɟɣ ɫ ɱɪɟɡɜɵɱɚɣɧɨ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɶɸ ɬɟɩɥɨɩɟɪɟɞɚɱɢ. ɉɨɷɬɨɦɭ 
ɩɥɚɫɬɢɧɱɚɬɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵɦ ɪɚɡɦɟɪɨɦ 
ɬɪɭɛɱɚɬɨɝɨ ɢ ɤɨɠɭɯɨɜɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɫɩɨɫɨɛɟɧ ɩɟɪɟɞɚɜɚɬɶ ɝɨɪɚɡɞɨ 
ɛɨɥɶɲɟ ɬɟɩɥɚ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɛɨɥɶɲɟɣ ɩɥɨɳɚɞɶɸ, ɤɨɬɨɪɭɸ ɩɥɚɫɬɢɧɵ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚɞ ɬɪɭɛɚɦɢ. 

ɂɡ-ɡɚ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɩɥɚɫɬɢɧ ɩɥɚɫɬɢɧɱɚɬɵɟ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɨɛɵɱɧɨ ɨɱɟɧɶ ɦɚɥɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɭɛɱɚɬɵɦ ɢ 
ɨɛɨɥɨɱɟɱɧɵɦɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ ɫ ɨɞɢɧɚɤɨɜɨɣ ɬɟɩɥɨɟɦɤɨɫɬɶɸ. 
ɉɥɚɫɬɢɧɱɚɬɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɧɟ ɧɚɯɨɞɹɬ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɢɡ-ɡɚ 
ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɧɚɞɟɠɧɨ ɝɟɪɦɟɬɢɡɢɪɨɜɚɬɶ ɛɨɥɶɲɢɟ ɩɪɨɤɥɚɞɤɢ ɦɟɠɞɭ ɤɚɠɞɨɣ 
ɢɡ ɩɥɚɫɬɢɧ. ɂɡ-ɡɚ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɩɥɚɫɬɢɧɱɚɬɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɬɨɥɶɤɨ ɜ ɧɟɛɨɥɶɲɢɯ ɫɢɫɬɟɦɚɯ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɚɤɢɯ ɤɚɤ ɦɚɫɥɹɧɵɟ 
ɪɚɞɢɚɬɨɪɵ ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ. 

Ⱦɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɞɜɚ ɜɚɪɢɚɧɬɚ ɫɯɟɦ (ɪɢɫɭɧɤɢ 4 ɢ 5). 
Ɉɞɢɧ ɢɡ ɧɢɯ ɢɦɟɟɬ ɞɚɜɥɟɧɢɟ ɩɚɪɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, 2,413 ɛɚɪ, 
ɚ ɞɪɭɝɨɣ-6,895 ɛɚɪ, ɱɬɨ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɭɥɭɱɲɟɧɢɸ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɢɠɟ. 
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ɡɚɜɨɞ Ɍɟɦɩ.=190°ɋ
Ⱦɚɜɥɟɧɢɟ=2,413 ɛɚɪ

Ɍɟɦɩ.=250°ɋ
Ⱦɚɜɥɟɧɢɟ=6,895 ɛɚɪ

Ɍɟɦɩ.=350°ɋ
Ⱦɚɜɥɟɧɢɟ=41,369 ɛɚɪ

Ɍɟɦɩ. Ƚɨɪ.ɜɨɞɚ=80°ɋ
Ⱦɚɜɥɟɧɢɟ Ƚɨɪ.ɜɨɞɚ=2,62 ɛɚɪ

Ɍɟɦɩ.Ƚɨɪ.ɜɨɞɚ=55°ɋ
Ⱦɚɜɥɟɧɢɟ Ƚɨɪ.ɜɨɞɚ=2,9 ɛɚɪ

1

2

3

4

5

ɉɢɬɚɬɟɥɶɧɵɟ 
ɜɨɞɵ 100%

ɋ ɡɚɜɨɞɚ 40%

Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɤɨɧɞɟɧɫɚɬ
Gɪ.ɤ.

ɉɨɞɩɢɬɨɱɧɚɹ ɜɨɞɚ 15%  

ɉɚɪ Ɋ=2,4 ɛɚɪ

ɉɚɪ 
Ɋɩ=2,413ɛɚɪ

Dɩ=7,115 ɤɝ/ɫ

tɧ=80°ɋ
Ɋɧ=49,63 ɛɚɪ

Ʉɨɧɞɟɧɫɚɬ ɩɚɪɚ ɞɪɟɧɚɠ 

t ɩɜ=122,25°ɋ

h ɩ=513,374 ɤȾɠ/ɤɝ

7

8

 
Ɋɢɫɭɧɨɤ 4-Ɍɟɯɧɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɞɚɱɢ ɩɚɪɚ ɤ ɬɭɪɛɢɧɟ TG №1  

ɨɬ ɤɨɬɥɚ 1 ɫ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ 
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ɡɚɜɨɞ Ɍɟɦɩ.=190°ɋ
Ⱦɚɜɥɟɧɢɟ=2,413 ɛɚɪ

Ɍɟɦɩ.=250°ɋ
Ⱦɚɜɥɟɧɢɟ=6,895 ɛɚɪ

Ɍɟɦɩ.=350°ɋ
Ⱦɚɜɥɟɧɢɟ=41,369 ɛɚɪ

Ɍɟɦɩ. Ƚɨɪ.ɜɨɞɚ=80°ɋ
Ⱦɚɜɥɟɧɢɟ Ƚɨɪ.ɜɨɞɚ=2,62 ɛɚɪ

Ɍɟɦɩ.Ƚɨɪ.ɜɨɞɚ=55°ɋ
Ⱦɚɜɥɟɧɢɟ Ƚɨɪ.ɜɨɞɚ=2,9 ɛɚɪ

1

2

3

4

5

ɉɢɬɚɬɟɥɶɧɵɟ 
ɜɨɞɵ 100%

ɋ ɡɚɜɨɞɚ 40%

Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɤɨɧɞɟɧɫɚɬ
Gɪ.ɤ.

ɉɨɞɩɢɬɨɱɧɚɹ ɜɨɞɚ 15%  

ɉɚɪ Ɋ=2,413 ɛɚɪ

ɉɚɪ 
Ɋɩ=2,413ɛɚɪ

Dɩ=25,677/38,815 ɤɝ/ɫ

tɧ=80°ɋ
Ɋɧ=49,63 ɛɚɪ

Ʉɨɧɞɟɧɫɚɬ ɩɚɪɚ ɞɪɟɧɚɠ 

t ɩɜ=122,25°ɋ

h ɩ=513,374 ɤȾɠ/ɤɝ

7

8

 
Ɋɢɫɭɧɨɤ 5-Ɍɟɯɧɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɞɚɱɢ ɩɚɪɚ ɤ ɬɭɪɛɢɧɟ TG №2, №3 ɨɬ ɤɨɬɥɚ 2, 

3 ɫ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ 
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2. Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 
 
Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ ɢ ɚɧɚɥɢɡ ɩɪɟɞɥɚɝɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɫ ɜɵɛɨɪɨɦ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨɝɨ 

 
 
2.1 Ⱦɨ Ɋɟɤɨɧɫɬɪɭɤɰɢɢ 
 
2.1.1 Ɋɚɫɱɟɬ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 

 
Ɋɚɫɱɟɬ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɟ: D଴ = k˓ˈˆ ∙ ( Wэiʜ୧ ∙ ηэˏ + ˖˒ଵ ∙ Dʡ˒ଵ) 

 
ɝɞɟ k˓ˈˆ- ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ, ɞɥɹ ɪɚɫɱɟɬɚ ɉɌɋ, ɩɪɢɢɦɚɟɬɫɹ ɞɨ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɪɚɜɧɵɦ 1; Wэi- ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɢɧɚ (Ɍ1= 6000 ɢ 
Ɍ2,3=10000) ɤȼɬ; ʜ୧- ɡɧɚɱɟɧɢɹ ɷɧɬɚɶɩɢɹ ɩɚɪɚ; ηэˏ-ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɫɱɟɬɚɯ (0,98), ˖˒ଵ– ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɢɢ 
ɩɚɪɨɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ (˖˒ଵ = ୦˒భ−୦ˍ୦˒బ−୦ˍ = ଶଽହସ,ସଽ଻−ଶ଼ସ଼,ସ଺ଶଷ଴ଽ଴,ଵ଴଼−ଶ଼ସ଼,ସ଺ଶ =Ͳ,Ͷ͵ͻሻ; Dʡ˒-ɪɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɢɡ ɬɭɪɛɢɧɚ (Dʡ˒ଵ = ͹,ͳͳͷ ˍˆ̝

, Dʡ˒ଶ =ʹͷ,͸͹͹ ˍˆ̝
 Dʡ˒ଷ = ͵ͺ,ͺͳͷ ˍˆ̝

) 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɭɸ 

ɦɨɳɧɨɫɬɶ ɨɬɫɟɤɨɜ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ ɢ ɨɛɳɭɸ ɫɭɦɦɚɪɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɧɚɝɪɭɡɤɭ. 
 W˓ = D˘ ∙ ʜ୧ ∙ ηэˏ 

ɝɞɟ W˓-ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ i -ɝɨ ɨɬɫɟɤɚ ɬɭɪɛɢɧɵ, ɤȼɬ; D˘-ɪɚɫɯɨɞ ɩɚɪɚ ɱɟɪɟɡ i -
ɣ ɨɬɫɟɤ ɬɭɪɛɢɧɵ; ʜ୧-ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɧɚ i –ɣ ɨɬɫɟɤ. 
 

ɉɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɡɚɞɚɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ (Wэ) ɢ ɪɚɫɱɟɬɧɨɣ 
(W˓) ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɜɵɜɨɞ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɬɨɱɧɟɧɢɹ ɪɚɫɱɟɬɚ. ɉɪɢ ɷɬɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ (δ), ɤɨɬɨɪɚɹ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ 
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ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ (ɜ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɬɫɹ ɨɛɵɱɧɨ 
ɪɚɜɧɨɣ ɂ = Ͳ,ͷ%). 
 Ɂ = |Wэ − W˓Wэ | ∙ ͳͲͲ% Ɂ < Ͳ,ͷ%, ɬɨ ɪɚɫɱɟɬ ɡɚɤɚɧɱɢɜɚɟɬɫɹ.  
 

ɉɪɨɜɟɪɤɚ k˓ˈˆ-ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ. (k˓ˈˆ = k˓ˈˆ ∙ ୛э୛˓ሻ 

 
ɇɚ ɬɭɪɛɢɧɟ Ɍ1= 6000 ɤȼɬ 

 D଴ଵ = ͳ ∙ ( ͸ͲͲͲʹͶͳ,͸Ͷ͸ ∙ Ͳ,ͻͺ + Ͳ,Ͷ͵ͻ ∙ ͹,ͳͳͷ) = ʹͺ,Ͷͷͻ ˍˆ̝
 

 
ɉɟɪɜɵɣ ɨɬɫɟɤ  D˘ଵ = ʹͺ,Ͷͷͻ ∙ ͳ = ʹͺ,Ͷͷͻ ˍˆ̝  W˓భ = ʹͺ,Ͷͷͻ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ,Ͷͻ͹ሻ ∙ Ͳ,ͻͺ = ͵͹ͺʹ ˍʑ˕ 

 
ȼɬɨɪɨɣ ɨɬɫɟɤ   D˘ଶ = ʹͺ,Ͷͷͻ ∙ ሺͳ − Ͳ,ʹͷሻ = ʹͳ,͵ͶͶ ˍˆ̝  W˓మ = ʹͳ,͵ͶͶ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹͺͶͺ,Ͷ͸ʹሻ ∙ Ͳ,ͻͺ = ʹʹͳͺ ˍʑ˕ 

  ∑ W୮ = W˓భ + W˓మ = ͵͹ͺʹ + ʹʹͳͺ = ͸ͲͲͲˍʑ˕ 

 Ɂ = |͸ͲͲͲ − ͸ͲͲͲ͸ͲͲͲ | ∙ ͳͲͲ = Ͳ 

 k˓ˈˆ = ͳ ∙ ͸ͲͲͲ͸ͲͲͲ = ͳ 

 
 
ɇɚ ɬɭɪɛɢɧɟ Ɍ2= 10000 ɤȼɬ 
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 D଴ଶ = ͳ ∙ ( ͳͲͲͲͲʹͶͳ,͸Ͷ͸ ∙ Ͳ,ͻͺ + Ͳ,Ͷ͵ͻ ∙ ʹͷ,͸͹͹) = ͷ͵,Ͷͻͷ ˍˆ̝
 

 
ɉɟɪɜɵɣ ɨɬɫɟɤ  D˘ଵ = ͷ͵,Ͷͻͷ ∙ ͳ = ͷ͵,Ͷͻͷ ˍˆ̝  W˓భ = ͷ͵,Ͷͻͷ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ,Ͷͻ͹ሻ ∙ Ͳ,ͻͺ = ͹ͳͲͻ ˍʑ˕ 

 
ȼɬɨɪɨɣ ɨɬɫɟɤ   D˘ଶ = ͷ͵,Ͷͻͷ ∙ ሺͳ − Ͳ,Ͷͺሻ = ʹ͹,ͺͳ͹ ˍˆ̝  W˓మ = ʹ͹,ͺͳ͹ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹͺͶͺ,Ͷ͸ʹሻ ∙ Ͳ,ͻͺ = ʹͺͻͳ ˍʑ˕ 

  ∑ W୮ = W˓భ + W˓మ = ͹ͳͲͻ + ʹͺͻͳ = ͳͲͲͲͲˍʑ˕ 

 Ɂ = |ͳͲͲͲͲ − ͳͲͲͲͲͳͲͲͲͲ | ∙ ͳͲͲ = Ͳ 

 k˓ˈˆ = ͳ ∙ ͳͲͲͲͲͳͲͲͲͲ = ͳ 

 
 

ɇɚ ɬɭɪɛɢɧɟ Ɍ3= 10000 ɤȼɬ 
 D଴ଷ = ͳ ∙ ( ͳͲͲͲͲʹͶͳ,͸Ͷ͸ ∙ Ͳ,ͻͺ + Ͳ,Ͷ͵ͻ ∙ ͵ͺ,ͺͳͷ) = ͷͻ,ʹ͸ ˍˆ̝

 

 
ɉɟɪɜɵɣ ɨɬɫɟɤ  D˘ଵ = ͷͻ,ʹ͸ ∙ ͳ = ͷͻ,ʹ͸ ˍˆ̝  W˓భ = ͷͻ,ʹ͸ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ,Ͷͻ͹ሻ ∙ Ͳ,ͻͺ = ͹ͺ͹͸ ˍʑ˕ 

 
ȼɬɨɪɨɣ ɨɬɫɟɤ   D˘ଶ = ͷͻ,ʹ͸ ∙ ሺͳ − Ͳ,͸ͷͷሻ = ʹͲ,ͶͶͷ ˍˆ̝  W˓మ = ʹͲ,ͶͶͷ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹͺͶͺ,Ͷ͸ʹሻ ∙ Ͳ,ͻͺ = ʹͳʹͶ ˍʑ˕ 
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 ∑ W୮ = W˓భ + W˓మ = ͹ͺ͹͸ + ʹͳʹͶ = ͳͲͲͲͲˍʑ˕ 

 
  Ɂ = |ͳͲͲͲͲ − ͳͲͲͲͲͳͲͲͲͲ | ∙ ͳͲͲ = Ͳ 

 k˓ˈˆ = ͳ ∙ ͳͲͲͲͲͳͲͲͲͲ = ͳ 

 
 
 

2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ  
 
Ɋɟɠɢɦ 1 
Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɞɥɹ ɤɨɬɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: G˒˅ = G˒˅˔˓ˈˇ͵,͸ = ʹͶ͹͵,͸ = ͸ͺ,͸ͳͳ ˍˆ̝  

 
Ɋɚɫɯɨɞ ɩɚɪɚ ɞɥɹ ɤɨɬɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: D଴ = D଴˔˓ˈˇ͵,͸ = ʹͳ͸͵,͸ = ͸Ͳ ˍˆ̝

 

 
Ⱦɨɥɹ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɩɨɬɟɪɢ ɢ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɁD = (G˒˅D଴ ) − ͳ = Ͳ,ͳͶͶ 

 
Ɋɟɠɢɦ 2-Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ  
 D଴ ˏ˃˘ = D଴ଵ + D଴ଶ + D଴ଷ = ʹͺ,Ͷͷͻ + ͷ͵,Ͷͻͷ + ͷͻ,ʹ͸= ͳͶͳ,ʹͳ͵ ˍˆ̝

 G˒˅ˏ˃˘ = D଴ ˏ˃˘ ∙ ሺͳ + ɁDሻ = ͳͶͳ,ʹͳ͵ ∙ ሺͳ + Ͳ,ͳͶͶሻ = ͳ͸ͳ,Ͷ͹ͻ ˍˆ̝
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2.1.3 Ⱦɟɚɷɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ  
 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɞɟɝɚɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ ɨɬ ɪɚɫɬɜɨɪɟɧɧɵɯ ɜ 
ɧɟɣ ɚɝɪɟɫɫɢɜɧɵɯ ɝɚɡɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɯɢɦɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɢ ɦɟɬɚɥɥɚ 
ɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɟɚɷɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɥɭɠɢɬ ɧɚɝɪɟɜɚɬɟɥɟɦ 
ɫɦɟɫɢɬɟɥɶɧɨɝɨ ɬɢɩɚ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɛɚɤɚ ɢ ɞɟɚɷɪɚɰɢɨɧɧɨɣ 
ɤɨɥɨɧɧɵ, ɜ ɤɨɬɨɪɨɣ ɜɨɞɚ ɮɚɤɬɢɱɟɫɤɢ ɞɟɚɷɪɢɪɭɟɬɫɹ (ɞɟɝɚɡɢɪɭɟɬɫɹ). 
ɇɚɝɪɟɜɚɬɟɥɶɧɵɣ ɩɚɪ ɩɨɞɚɟɬɫɹ ɜ ɞɟɚɷɪɚɬɨɪ ɢɡ ɬɭɪɛɢɧɵ ɨɬɛɨɪɚ ɢ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɜɨ ɜɫɟɦ ɨɛɴɟɦɟ ɭɫɬɪɨɣɫɬɜɚ ɨɫɬɚɟɬɫɹ 
ɧɟɢɡɦɟɧɧɵɦ, ɫɚɦ ɩɪɨɰɟɫɫ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɛɥɚɫɬɢ ɧɚɫɵɳɟɧɢɹ, ɚ 
ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɩɚɪ ɩɨɥɧɨɫɬɶɸ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ. ɐɟɥɶɸ ɪɚɫɱɟɬɚ 
ɞɟɚɷɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɨɬɛɢɪɚɟɦɨɝɨ ɩɚɪɚ ɢ 
ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɞɟɚɷɪɚɰɢɨɧɧɵɣ Gɨɤ. 

 

ɋ ɡɚɜɨɞɚ 40% 
hɡ=230,474 ɤȾɠ/ɤɝ

Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɤɨɧɞɟɧɫɚɬ
hɪɟɝ=230,241 ɤȾɠ/ɤɝ

ɉɨɞɩɢɬɨɱɧɚɹ ɜɨɞɚ 15%  
hɩɨɞ=326,08 ɤȾɠ/ɤɝ

ɉɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ 100%
Gɩɜ=167,669 ɤɝ/ɫ

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ 
ɞɟɚɷɪɚɬɨɪ 

Ʉɨɧɞɟɧɫɚɬ ɩɚɪɚ 
ɞɪɟɧɚɠ hɩ=2848 

ɤȾɠ/ɤɝ

 
Ɋɢɫɭɧɨɤ 6- Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɟɚɷɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 
 Dˇ˒ + Ͳ,Ͷ ∙ G˒˅ + G˓ˈˆ + Ͳ,ͳͷ ∙ G˒˅ = G˒˅ Dˇ˒ ∙ h˒ + ሺͲ,Ͷ ∙ G˒˅ ∙ τˊሻ + (G˓ˈˆ ∙ τ˓ˈˆ) + (Ͳ,ͳͷ ∙ G˒˅ ∙ τ˒ˑˇ) = G˒˅ ∙ τ˒˅ 

 
ɝɞɟ Dˇ˒-ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɞɟɚɷɪɚɬɨɪ; G˒˅-ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ; G˓ˈˆ-ɪɚɫɯɨɞ 

ɪɟɝɟɧɢɪɨɜɚɧɵɣ ɤɨɧɞɟɧɫɚɬ; τ˒ˑˇ-ɷɧɬɚɥɶɩɢɹ ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ(͵ʹ͸,Ͳͺ ˍʓˉˍˆ ሻ ; τˊ- 
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ɷɧɬɚɥɶɩɢɹ ɡɚɜɨɞ ሺʹ͵Ͳ,Ͷ͹Ͷ ˍʓˉˍˆ ሻ; τ˓ˈˆ-ɷɧɬɚɥɶɩɢɹ ɪɟɝɟɧɢɪɨɜɚɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ሺʹ͵Ͳ,ʹͶͳ ˍʓˉˍˆ ሻ; τ˒˅- ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ (͵͵ͷ,ͳͳͻ ˍʓˉˍˆ ሻ; h˒- ɷɧɬɚɥɶɩɢɹ 

ɩɚɪɚ ሺʹͺͶͺ ˍʓˉˍˆ ሻ. 
 

Ɋɟɠɢɦ 1 
 Dˇ˒ + Ͳ,Ͷ ∙ ͸ͺ,͸ͳͳ + G˓ˈˆ + Ͳ,ͳͷ ∙ ͸ͺ,͸ͳͳ = ͸ͺ,͸ͳͳ 

 Dˇ˒ ∙ ʹͺͶͺ + ሺͲ,Ͷ ∙ ͸ͺ,͸ͳͳ ∙ ʹ͵Ͳ,Ͷ͹Ͷሻ + (G˓ˈˆ ∙ ʹ͵Ͳ,ʹͶͳ)+ ሺͲ,ͳͷ ∙ ͸ͺ,͸ͳͳ ∙ ͵ʹ͸,Ͳͺሻ = ͸ͺ,͸ͳͳ ∙ ͵͵ͷ,ͳͳͻ 
 Dˇ˒ = ʹ,͵͸ͻ ˍˆ̝

 G˓ˈˆ = ʹͺ,ͷͲ͸ ˍˆ̝
 

 
Ɋɟɠɢɦ 2-Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ 

 Dˇ˒ˏ˃˘ + Ͳ,Ͷ ∙ ͳ͸ͳ,Ͷ͹ͻ + G˓ˈˆˏ˃˘ + Ͳ,ͳͷ ∙ ͳ͸ͳ,Ͷ͹ͻ = ͳ͸ͳ,Ͷ͹ͻ 
 Dˇ˒ˏ˃˘ ∙ ʹͺͶͺ + ሺͲ,Ͷ ∙ ͳ͸ͳ,Ͷ͹ͻ ∙ ʹ͵Ͳ,Ͷ͹Ͷሻ + (G˓ˈˆˏ˃˘ ∙ ʹ͵Ͳ,ʹͶͳ)+ ሺͲ,ͳͷ ∙ ͳ͸ͳ,Ͷ͹ͻ ∙ ͵ʹ͸,Ͳͺሻ = ͳ͸ͳ,Ͷ͹ͻ ∙ ͵͵ͷ,ͳͳͻ 
 Dˇ˒ˏ˃˘ = ͷ,ͷ͹͸ ˍˆ̝

 

 G˓ˈˆˏ˃˘ = ͸͹,Ͳͻ ˍˆ̝
 

 
 

2.1.4 Ɋɚɫɯɨɞɚ ɩɚɪɚ 
 

Ɋɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 6,895 ɛɚɪ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ∑ Dʡ˒ = Dʡ˒ଵ + Dʡ˒ଶ + Dʡ˒ଷ = ͹,ͳͳͷ + ʹͷ,͸͹͹ + ͵ͺ,ͺͳͷ = ͹ͳ,͸Ͳ͹ ˍˆ̝
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Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɫɟɯ ɬɭɪɛɢɧ ∑ D˘ଶ = Dͳ˘ଶ + Dʹ˘ଶ + D͵˘ଶ = ʹͳ,͵ͶͶ + ʹ͹,ͺͳ͹ + ʹͲ,ͶͶͷ = ͸ͻ,͸Ͳ͸ ˍˆ̝

 

 
Ⱦɨɥɸ ɨɬ Dͳ˘ଶ ɤɨɬɨɪɚɹ ɩɨɣɞɟɬ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɷɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɰɟɧɬɚ ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞ ɩɚɪɚ ɢɡ ɬɭɪɛɢɧ 1 ɞɥɹ 2,413 ɛɚɪ ɢ 
ɤɨɧɞɟɧɫɚɬɨɪ ɩɨ ɬɚɛɥɢɰɟ 2. ɁDͳ˘ଶ = ͷʹͷʹ + ʹ͵ = Ͳ,͸ͻ͵ 

ɝɞɟ ɡɧɚɱɟɧɢɹ 52- ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɢ 23-ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɩɚɪɚ 
2,413 ɛɚɪ. 

Ɋɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ Dˍ = Dͳ˘ଶ ∙ ɁDͳ˘ଶ = ͸ͻ,͸Ͳ͸ ∙ Ͳ,͸ͻ͵ = ͳͶ,͹ͻͺ ˍˆ̝
 

 
Ɋɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 2,413 ɛɚɪ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: D˘ଶ,ସଵଷˏ˃˘ = ∑ D˘ଶ − Dˍ − Dˇ˒ˏ˃˘ = ͸ͻ,͸Ͳ͸ − ͳͶ,͹ͻͺ − ͷ,ͷ͹͸= Ͷͻ,ʹ͵ͳ ˍˆ̝
 

 
 

2.2 ɉɨɫɥɟ Ɋɟɤɨɧɫɬɪɭɤɰɢɢ 

 
 

 2.2.1 Ɋɚɫɱɟɬ ɪɚɫɯɨɞɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 

 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɪɚɫɯɨɞɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ. ɋɨɡɞɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ, ɪɚɜɧɨɟ ɬɟɩɥɭ, 
ɜɵɞɟɥɹɟɦɨɦɭ ɝɪɟɸɳɢɦ ɩɚɪɨɦ, ɫ ɭɱɟɬɨɦ ɄɉȾ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɢ ɬɟɩɥɨɬɵ, 
ɜɨɫɩɪɢɧɢɦɚɟɦɨɣ ɧɚɝɪɟɬɨɣ ɫɪɟɞɨɣ. 
 D˕˒ ∙ ሺh˒ − h′˒ሻ ∙ ηˏ = G˒˅ ∙ ሺt′̅˒˅ − t̅˒˅ሻ 
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ɝɞɟ G˒˅ˏ˃˘-ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɚ , ɤɝ/ɫ; t′̅˒˅, t̅˒˅-ɷɧɬɚɥɶɩɢɢ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɜɯɨɞɟ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɤȾɠ/ɤɝ; h˒, h′˒-
ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ; ηˏ-ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ.  
 
 
 

Ⱦɥɹ ɩɚɪɚ 2,413 ɛɚɪ: 
 

2.2.2 Ɋɚɫɯɨɞɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ 

ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɪɚɫɯɨɞɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ. ɋɨɡɞɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ, ɪɚɜɧɨɟ ɬɟɩɥɭ, 
ɜɵɞɟɥɹɟɦɨɦɭ ɝɪɟɸɳɢɦ ɩɚɪɨɦ, ɫ ɭɱɟɬɨɦ ɄɉȾ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɢ ɬɟɩɥɨɬɵ, 
ɜɨɫɩɪɢɧɢɦɚɟɦɨɣ ɧɚɝɪɟɬɨɣ ɫɪɟɞɨɣ. 
 D˕˒ ∙ ሺh˒ − h′˒ሻ ∙ ηˏ = G˒˅ ∙ ሺt′̅˒˅ − t̅˒˅ሻ 
 
ɝɞɟ 𝐺˒˅ˏ˃˘-ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɚ , ɤɝ/ɫ; 𝑡̅′˒˅, 𝑡̅˒ ˅-ɷɧɬɚɥɶɩɢɢ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɜɯɨɞɟ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɤȾɠ/ɤɝ; ℎ˒, ℎ′˒-
ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ; 𝜂ˏ-ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ.  D˕˒ˏ˃˘ ∙ ሺʹͺͶͺ,Ͷ͸ʹ − ͷ͵Ͳ,͵ͻሻ ∙ Ͳ,ͻͺ = ͳ͸ͳ,Ͷ͹ͻ ∙ ሺͷͳ͵,͵͹Ͷ − ͵͵ͺ,ͺ͸ʹሻ D˕˒ˏ˃˘ = ͳʹ,ͶͲͷ ˍˆ̝

 

 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɪɚɫɯɨɞ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 

ɬɭɪɛɢɧ, D˕˒i = D˕˒ˏ˃˘ ∙ Wэi∑ Wэ 
 

ɂɡ ɬɭɪɛɢɧ 1 ɧɚ 6000 ɤȼɬ: D˕˒ଵ = ͳʹ,ͶͲͷ ∙ ͸ͲͲͲሺ͸ͲͲͲ + ͳͲͲͲͲ + ͳͲͲͲͲሻ = ʹ,ͺ͸͵ ˍˆ̝
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ɂɡ ɬɭɪɛɢɧ 2 ɢ 3 ɧɚ 10000 ɤȼɬ: D˕˒ଶ,ଷ = ͳʹ,ͶͲͷ ∙ ͳͲͲͲͲሺ͸ͲͲͲ + ͳͲͲͲͲ + ͳͲͲͲͲሻ = Ͷ,͹͹ͳ ˍˆ̝

 

 
Ɋɚɫɯɨɞ ɤ ɩɨɬɪɟɛɢɬɟɥɸ 2,4 ɛɚɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: D˘ଶ,ସଵଷ = D˘ଶ,ସଵଷˏ˃˘ − D˕˒ˏ˃˘ = Ͷͻ,ʹ͵ͳ − ͳʹ,ͶͲͷ = ͵͸,ͺʹ͸ ˍˆ̝

 

 
ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɚɫɯɨɞ ɤ ɩɨɬɪɟɛɢɬɟɥɸ 

2,413 ɛɚɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: D˘ଶ,ସଵଷˏ˃˘ = D˘ଶ,ସଵଷ − Dˇ˒ˏ˃˘ = ͵͸,ͺʹ͸ − ͷ,ͷ͹͸ = ͵ͳ,ʹͷ ˍˆ̝
 

 
2.2.3 Ɋɚɫɱɟɬ ɪɚɫɯɨɞ ɩɚɪɚ ɢɡ ɨɬɛɨɪɚ 2,413 ɛɚɪ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɢ ɧɚ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ 

 
Ɋɚɫɱɟɬ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɟ: D଴ = k˓ˈˆ ∙ ( Wэiʜ୧ ∙ ηэˏ + ˖˒ଵ ∙ Dʡ˒ଵ) 

 
ɝɞɟ k˓ˈˆ-ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ, ɞɥɹ ɪɚɫɱɟɬɚ ɉɌɋ; Wэi- ɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɦɨɳɧɨɫɬɶ ɬɭɪɢɧɚ (Ɍ1= 6000 ɢ Ɍ2,3=10000) ɤȼɬ; ʜ୧- ɡɧɚɱɟɧɢɹ ɷɧɬɚɶɩɢɹ ɩɚɪɚ; ηэˏ-
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɫɱɟɬɚɯ (0,98), ˖˒ଵ– ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɟɞɨɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɢɢ ɩɚɪɨɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ (˖˒ଵ = ୦˒భ−୦ˍ୦˒బ−୦ˍ =ଶଽହସ,ସଽ଻−ଶ଼ସ଼,ସ଺ଶଷ଴ଽ଴,ଵ଴଼−ଶ଼ସ଼,ସ଺ଶ = Ͳ,Ͷ͵ͻሻ; Dʡ˒-ɪɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɢɡ ɬɭɪɛɢɧɚ (Dʡ˒ଵ =͹,ͳͳͷ ˍˆ̝

, Dʡ˒ଶ = ʹͷ,͸͹͹ ˍˆ̝
 Dʡ˒ଷ = ͵ͺ,ͺͳͷ ˍˆ̝

) 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɭɸ 

ɦɨɳɧɨɫɬɶ ɨɬɫɟɤɨɜ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ ɢ ɨɛɳɭɸ ɫɭɦɦɚɪɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɧɚɝɪɭɡɤɭ. 
 W˓ = D˘ ∙ ʜ୧ ∙ ηэˏ 
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ɝɞɟ W˓-ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ i -ɝɨ ɨɬɫɟɤɚ ɬɭɪɛɢɧɵ, ɤȼɬ; D˘-ɪɚɫɯɨɞ ɩɚɪɚ ɱɟɪɟɡ i -
ɣ ɨɬɫɟɤ ɬɭɪɛɢɧɵ; ʜ୧-ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɧɚ i –ɣ ɨɬɫɟɤ. 

ɉɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɡɚɞɚɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ (Wэ) ɢ ɪɚɫɱɟɬɧɨɣ 
(W˓) ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɜɵɜɨɞ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɬɨɱɧɟɧɢɹ ɪɚɫɱɟɬɚ. ɉɪɢ ɷɬɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ (δ), ɤɨɬɨɪɚɹ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ 
ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ (ɜ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɬɫɹ ɨɛɵɱɧɨ 
ɪɚɜɧɨɣ 𝜀 = Ͳ,ͷ%). 
 Ɂ = |Wэ − W˓Wэ | ∙ ͳͲͲ% Ɂ < Ͳ,ͷ%, ɬɨ ɪɚɫɱɟɬ ɡɚɤɚɧɱɢɜɚɟɬɫɹ.  
 

ɉɪɨɜɟɪɤɚ 𝑘˓ˈˆ-ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ. (k˓ˈˆ = k˓ˈˆ ∙ ୛э୛˓ሻ 

ɇɚ ɬɭɪɛɢɧɟ Ɍ1= 6000 ɤȼɬ 
 D଴ଵ = ͳ,ͲͶͶ ∙ ( ͸ͲͲͲʹͶͳ,͸Ͷ͸ ∙ Ͳ,ͻͺ + Ͳ,Ͷ͵ͻ ∙ ͹,ͳͳͷ) = ʹͻ,͹ͳͳ ˍˆ̝

 

 
ɉɟɪɜɵɣ ɨɬɫɟɤ D˘ଵ = ʹͻ,͹ͳͳ ∙ ͳ = ʹͻ,͹ͳͳ ˍˆ̝  W˓భ = ʹͻ,͹ͳͳ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ,Ͷͻ͹ሻ ∙ Ͳ,ͻͺ = ͵ͻͶͻ ˍʑ˕ 

 
ȼɬɨɪɨɣ ɨɬɫɟɤ   D˘ଶ = D଴ଵ − Dʡ˒ଵ − D˕˒ଵ D˘ଶ = ʹͻ,͹ͳͳ − ͹,ͳͳͷ − ʹ,ͺ͸͵ = ͳͻ,͹͵͵ ˍˆ̝  

 W˓మ = ͳͻ,͹͵͵ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹͺͶͺ,Ͷ͸ʹሻ ∙ Ͳ,ͻͺ = ʹͲͷͳˍʑ˕ ∑ W୮ = W˓భ + W˓మ = ͵ͻͶͻ + ʹͲͷͳ = ͷͻͻͻ ˍʑ˕ 

 Ɂ = |͸ͲͲͲ − ͷͻͻͻ͸ͲͲͲ | ∙ ͳͲͲ = Ͳ,Ͳͳ͸ 
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k˓ˈˆ = ͳ,ͲͶͶ ∙ ͸ͲͲͲͷͻͻͻ = ͳ,ͲͶͶ 

 
 
ɇɚ ɬɭɪɛɢɧɟ Ɍ2= 10000 ɤȼɬ 

 D଴ଶ = ͳ,Ͳ͵ͻ ∙ ( ͳͲͲͲͲʹͶͳ,͸Ͷ͸ ∙ Ͳ,ͻͺ + Ͳ,Ͷ͵ͻ ∙ ʹͷ,͸͹͹) = ͷͷ,ͷͺͳ ˍˆ̝
 

 
ɉɟɪɜɵɣ ɨɬɫɟɤ  D˘ଵ = ͷͷ,ͷͺͳ ∙ ͳ = ͷͷ,ͷͺͳ ˍˆ̝  W˓భ = ͷͷ,ͷͺͳ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ,Ͷͻ͹ሻ ∙ Ͳ,ͻͺ = ͹͵ͺ͹ ˍʑ˕ 

 
ȼɬɨɪɨɣ ɨɬɫɟɤ   D˘ଶ = D଴ଶ − Dʡ˒ଶ − D˕˒ଶ D˘ଶ = ͷͷ,ͷͺͳ − ʹͷ,͸͹͹ − Ͷ,͹͹ͳ = ʹͷ,ͳ͵͵ ˍˆ̝  

 W˓మ = ʹͷ,ͳ͵͵ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹͺͶͺ,Ͷ͸ʹሻ ∙ Ͳ,ͻͺ = ʹ͸ͳʹˍʑ˕ ∑ W୮ = W˓భ + W˓మ = ͹͵ͺ͹ + ʹ͸ͳʹ = ͻͻͻͺ ˍʑ˕ 

 Ɂ = |ͳͲͲͲͲ − ͻͻͻͺͳͲͲͲͲ | ∙ ͳͲͲ = Ͳ,Ͳʹͻ 

 k˓ˈˆ = ͳ,Ͳ͵ͻ ∙ ͳͲͲͲͲͻͻͻͺ = ͳ,Ͳ͵ͻ 

 
 
ɇɚ ɬɭɪɛɢɧɟ Ɍ3= 10000 ɤȼɬ 
 D଴ଷ = ͳ,Ͳ͵ͷ ∙ ( ͳͲͲͲͲʹͶͳ,͸Ͷ͸ ∙ Ͳ,ͻͺ + Ͳ,Ͷ͵ͻ ∙ ͵ͺ,ͺͳͷ) = ͸ͳ,͵͵Ͷ ˍˆ̝

 

 
ɉɟɪɜɵɣ ɨɬɫɟɤ  
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D˘ଵ = ͸ͳ,͵͵Ͷ ∙ ͳ = ͸ͳ,͵͵Ͷ ˍˆ̝  W˓భ = ͸ͳ,͵͵Ͷ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ,Ͷͻ͹ሻ ∙ Ͳ,ͻͺ = ͺͳͷͳ ˍʑ˕ 

 
ȼɬɨɪɨɣ ɨɬɫɟɤ   D˘ଶ = D଴ଶ − Dʡ˒ଶ − D˕˒ଶ D˘ଶ = ͸ͳ,͵͵Ͷ − ͵ͺ,ͺͳͷ − Ͷ,͹͹ͳ = ͳ͹,͹Ͷ͹ ˍˆ̝  W˓మ = ͳ͹,͹Ͷ͹ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹͺͶͺ,Ͷ͸ʹሻ ∙ Ͳ,ͻͺ = ͳͺͶͶ ˍʑ˕ ∑ W୮ = W˓భ + W˓మ = ͺͳͷͳ + ͳͺͶͶ = ͻͻͻͷ ˍʑ˕ 

 Ɂ = |ͳͲͲͲͲ − ͻͻͻͷͳͲͲͲͲ | ∙ ͳͲͲ = Ͳ,ͲͶ͸ k˓ˈˆ = ͳ,Ͳ͵ͷ ∙ ͳͲͲͲͲͻͻͻͷ = ͳ,Ͳ͵ͷ 

 
2.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ  
 
Ɋɟɠɢɦ 1 
Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɞɥɹ ɤɨɬɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: G˒˅ = G˒˅˔˓ˈˇ͵,͸ = ʹͶ͹͵,͸ = ͸ͺ,͸ͳͳ ˍˆ̝  
Ɋɚɫɯɨɞ ɩɚɪɚ ɞɥɹ ɤɨɬɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: D଴ = D଴˔˓ˈˇ͵,͸ = ʹͳ͸͵,͸ = ͸Ͳ ˍˆ̝

 

 
Ⱦɨɥɹ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɩɨɬɟɪɢ ɢ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɁD = (G˒˅D଴ ) − ͳ = Ͳ,ͳͶͶ 

 
Ɋɟɠɢɦ 2-Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ  
 D଴ ˏ˃˘ = D଴ଵ + D଴ଶ + D଴ଷ = ʹͻ,͹ͳͳ + ͷͷ,ͷͺͳ + ͸ͳ,͵͵Ͷ= ͳͶ͸,͸ʹͷ ˍˆ̝
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G˒˅ˏ˃˘ = D଴ ˏ˃˘ ∙ ሺͳ + ɁDሻ = ͳͶ͸,͸ʹͷ ∙ ሺͳ + Ͳ,ͳͶͶሻ = ͳ͸͹,͸͸ͻ ˍˆ̝
 

 
 
2.2.5 Ɋɚɫɯɨɞɚ ɩɚɪɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 2,413 ɛɚɪ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ∑ Dʡ˒ = Dʡ˒ଵ + Dʡ˒ଶ + Dʡ˒ଷ = ͹,ͳͳͷ + ʹͷ,͸͹͹ + ͵ͺ,ͺͳͷ = ͹ͳ,͸Ͳ͹ ˍˆ̝

 

 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɫɟɯ ɬɭɪɛɢɧ ∑ D˘ଶ = Dͳ˘ଶ + Dʹ˘ଶ + D͵˘ଶ = ͳͻ,͹͵͵ + ʹͷ,ͳ͵͵ + ͳ͹,͹Ͷ͹ = ͸ʹ,͸ͳ͵ ˍˆ̝

 

 
Ⱦɨɥɸ ɨɬ Dͳ˘ଶ ɤɨɬɨɪɚɹ ɩɨɣɞɟɬ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɷɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɰɟɧɬɚ ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞ ɩɚɪɚ ɢɡ ɬɭɪɛɢɧ 1 ɞɥɹ 2,413 ɛɚɪ ɢ 
ɤɨɧɞɟɧɫɚɬɨɪ ɩɨ ɬɚɛɥɢɰɟ 2. ɁDͳ˘ଶ = ͷʹͷʹ + ʹ͵ = Ͳ,͸ͻ͵ 

ɝɞɟ ɡɧɚɱɟɧɢɹ 52- ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɢ 23-ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɩɚɪɚ 
2,413 ɛɚɪ. 

 
Ɋɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ Dˍ = Dͳ˘ଶ ∙ ɁDͳ˘ଶ = ͸ͻ,͸Ͳ͸ ∙ Ͳ,͸ͻ͵ = ͳ͵,͸ͺʹ ˍˆ̝

 

 
Ɋɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 2,413 ɛɚɪ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: D˘ଶ,ସଵଷˏ˃˘ = ∑ D˘ଶ − Dˍ − Dˇ˒ˏ˃˘ = ͸ʹ,͸ͳ͵ − ͳ͵,͸ͺʹ − ͷ,ͷ͹͸= Ͷ͵,͵ͷ͸ ˍˆ̝

 

 
 

Ⱦɥɹ ɩɚɪɚ 6,895 ɛɚɪ: 
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D˕˒ˏ˃˘ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ͸ͻͶ,Ͷͺͻሻ ∙ Ͳ,ͻͺ = ͳ͸ͳ,Ͷ͹ͻ ∙ ሺ͸͹͸,ͻͺ͵ − ͵͵ͺ,ͺ͸ʹሻ D˕˒ˏ˃˘ = ʹͶ,͸ͷʹ ˍˆ̝
 

 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɪɚɫɯɨɞ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 

ɬɭɪɛɢɧ, D˕˒i = D˕˒ˏ˃˘ ∙ Wэi∑ Wэ 
 

ɂɡ ɬɭɪɛɢɧ 1 ɧɚ 6000 ɤȼɬ: D˕˒ଵ = ʹͶ,͸ͷʹ ∙ ͸ͲͲͲሺ͸ͲͲͲ + ͳͲͲͲͲ + ͳͲͲͲͲሻ = ͷ,͸ͺͻ ˍˆ̝
 

 
ɂɡ ɬɭɪɛɢɧ 2 ɢ 3 ɧɚ 10000 ɤȼɬ: D˕˒ଶ,ଷ = ʹͶ,͸ͷʹ ∙ ͳͲͲͲͲሺ͸ͲͲͲ + ͳͲͲͲͲ + ͳͲͲͲͲሻ = ͻ,Ͷͺʹ ˍˆ̝

 

 
 

2.2.6 Ɋɚɫɱɟɬ ɪɚɫɯɨɞ ɩɚɪɚ ɢɡ ɨɬɛɨɪɚ 6,895 ɛɚɪ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɢ ɧɚ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ 

 
Ɋɚɫɱɟɬ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɟ: D଴ = k˓ˈˆ ∙ ( Wэiʜ୧ ∙ ηэˏ + ˖˒ଵ ∙ Dʡ˒ଵ) 

ɝɞɟ k˓ˈˆ-ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ, ɞɥɹ ɪɚɫɱɟɬɚ ɉɌɋ; Wэi- ɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɦɨɳɧɨɫɬɶ ɬɭɪɢɧɚ (Ɍ1= 6000 ɢ Ɍ2,3=10000) ɤȼɬ; ʜ୧- ɡɧɚɱɟɧɢɹ ɷɧɬɚɶɩɢɹ ɩɚɪɚ; ηэˏ-
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɫɱɟɬɚɯ (0,98), ˖˒ଵ– ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɟɞɨɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɢɢ ɩɚɪɨɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ (˖˒ଵ = ୦˒భ−୦ˍ୦˒బ−୦ˍ =ଶଽହସ,ସଽ଻−ଶ଼ସ଼,ସ଺ଶଷ଴ଽ଴,ଵ଴଼−ଶ଼ସ଼,ସ଺ଶ = Ͳ,Ͷ͵ͻሻ; Dʡ˒-ɪɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɢɡ ɬɭɪɛɢɧɚ (Dʡ˒ଵ =͹,ͳͳͷ ˍˆ̝

, Dʡ˒ଶ = ʹͷ,͸͹͹ ˍˆ̝
 Dʡ˒ଷ = ͵ͺ,ͺͳͷ ˍˆ̝

) 
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ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɭɸ 
ɦɨɳɧɨɫɬɶ ɨɬɫɟɤɨɜ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ ɢ ɨɛɳɭɸ ɫɭɦɦɚɪɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɧɚɝɪɭɡɤɭ. 
 W˓ = D˘ ∙ ʜ୧ ∙ ηэˏ 

ɝɞɟ W˓-ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ i -ɝɨ ɨɬɫɟɤɚ ɬɭɪɛɢɧɵ, ɤȼɬ; D˘-ɪɚɫɯɨɞ ɩɚɪɚ ɱɟɪɟɡ i -
ɣ ɨɬɫɟɤ ɬɭɪɛɢɧɵ; ʜ୧-ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɧɚ i –ɣ ɨɬɫɟɤ. 
 

ɉɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɡɚɞɚɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ (Wэ) ɢ ɪɚɫɱɟɬɧɨɣ 
(W˓) ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɜɵɜɨɞ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɬɨɱɧɟɧɢɹ ɪɚɫɱɟɬɚ. ɉɪɢ ɷɬɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ (δ), ɤɨɬɨɪɚɹ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ 
ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ (ɜ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɬɫɹ ɨɛɵɱɧɨ 
ɪɚɜɧɨɣ 𝜀 = Ͳ,ͷ%). 
 Ɂ = |Wэ − W˓Wэ | ∙ ͳͲͲ% Ɂ < Ͳ,ͷ%, ɬɨ ɪɚɫɱɟɬ ɡɚɤɚɧɱɢɜɚɟɬɫɹ.  

ɉɪɨɜɟɪɤɚ 𝑘˓ˈˆ-ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ. (k˓ˈˆ = k˓ˈˆ ∙ ୛э୛˓ሻ 

 
ɇɚ ɬɭɪɛɢɧɟ Ɍ1= 6000 ɤȼɬ 

 D଴ଵ = ͳ,Ͳͺͺ ∙ ( ͸ͲͲͲʹͶͳ,͸Ͷ͸ ∙ Ͳ,ͻͺ + Ͳ,Ͷ͵ͻ ∙ ͹,ͳͳͷ) = ͵Ͳ,ͻ͸͵ ˍˆ̝
 

 
ɉɟɪɜɵɣ ɨɬɫɟɤ D˘ଵ = ͵Ͳ,ͻ͸͵ ∙ ͳ = ͵Ͳ,ͻ͸͵ ˍˆ̝  W˓భ = ͵Ͳ,ͻ͸͵ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ,Ͷͻ͹ሻ ∙ Ͳ,ͻͺ = Ͷͳͳͷ ˍʑ˕ 

 
ȼɬɨɪɨɣ ɨɬɫɟɤ   D˘ଶ = D଴ଵ − Dʡ˒ଵ − D˕˒ଵ D˘ଶ = ͵Ͳ,ͻ͸͵ − ͹,ͳͳͷ − ͷ,͸ͺͻ = ͳͺ,ͳͷͻ ˍˆ̝  W˓మ = ͳͺ,ͳͷͻ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹͺͶͺ,Ͷ͸ʹሻ ∙ Ͳ,ͻͺ = ͳͺͺ͹ˍʑ˕ 



32 
 

∑ W୮ = W˓భ + W˓మ = Ͷͳͳͷ + ͳͺͺ͹ = ͸ͲͲʹ ˍʑ˕ 

 Ɂ = |͸ͲͲͲ − ͸ͲͲʹ͸ͲͲͲ | ∙ ͳͲͲ = Ͳ,Ͳ͵ʹ 

 k˓ˈˆ = ͳ,Ͳͺͺ ∙ ͸ͲͲͲ͸ͲͲʹ = ͳ,Ͳͺͺ 

 
 
ɇɚ ɬɭɪɛɢɧɟ Ɍ2= 10000 ɤȼɬ 

 D଴ଶ = ͳ,Ͳ͹ͺ ∙ ( ͳͲͲͲͲʹͶͳ,͸Ͷ͸ ∙ Ͳ,ͻͺ + Ͳ,Ͷ͵ͻ ∙ ʹͷ,͸͹͹) = ͷ͹,͸͸͹ ˍˆ̝
 

 
ɉɟɪɜɵɣ ɨɬɫɟɤ  D˘ଵ = ͷ͹,͸͸͹ ∙ ͳ = ͷ͹,͸͸͹ ˍˆ̝  W˓భ = ͷ͹,͸͸͹ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ,Ͷͻ͹ሻ ∙ Ͳ,ͻͺ = ͹͸͸Ͷ ˍʑ˕ 

 
ȼɬɨɪɨɣ ɨɬɫɟɤ   D˘ଶ = D଴ଶ − Dʡ˒ଶ − D˕˒ଶ D˘ଶ = ͷ͹,͸͸͹ − ʹͷ,͸͹͹ − ͻ,Ͷͺʹ = ʹʹ,ͷͲͻ ˍˆ̝  

 W˓మ = ʹʹ,ͷͲͻ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹͺͶͺ,Ͷ͸ʹሻ ∙ Ͳ,ͻͺ = ʹ͵͵ͻˍʑ˕ ∑ W୮ = W˓భ + W˓మ = ͹͸͸Ͷ + ʹ͵͵ͻ = ͳͲͲͲ͵ ˍʑ˕ 

 Ɂ = |ͳͲͲͲͲ − ͳͲͲͲ͵ͳͲͲͲͲ | ∙ ͳͲͲ = Ͳ,Ͳʹͻ 

 k˓ˈˆ = ͳ,Ͳ͹ͺ ∙ ͳͲͲͲͲͳͲͲͲ͵ = ͳ,Ͳ͹ͺ 

 
ɇɚ ɬɭɪɛɢɧɟ Ɍ3= 10000 ɤȼɬ 
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 D଴ଷ = ͳ,Ͳ͹ ∙ ( ͳͲͲͲͲʹͶͳ,͸Ͷ͸ ∙ Ͳ,ͻͺ + Ͳ,Ͷ͵ͻ ∙ ͵ͺ,ͺͳͷ) = ͸͵,ͶͲͺ ˍˆ̝
 

 
ɉɟɪɜɵɣ ɨɬɫɟɤ  D˘ଵ = ͸͵,ͶͲͺ ∙ ͳ = ͸͵,ͶͲͺ ˍˆ̝  W˓భ = ͸͵,ͶͲͺ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ,Ͷͻ͹ሻ ∙ Ͳ,ͻͺ = ͺͶʹ͹ ˍʑ˕ 

 
ȼɬɨɪɨɣ ɨɬɫɟɤ   D˘ଶ = D଴ଶ − Dʡ˒ଶ − D˕˒ଶ D˘ଶ = ͸͵,ͶͲͺ − ͵ͺ,ͺͳͷ − ͻ,Ͷͺʹ = ͳͷ,ͳͳͳ ˍˆ̝  W˓మ = ͳͷ,ͳͳͳ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹͺͶͺ,Ͷ͸ʹሻ ∙ Ͳ,ͻͺ = ͳͷ͹Ͳ ˍʑ˕ ∑ W୮ = W˓భ + W˓మ = ͺͶʹ͹ + ͳͷ͹Ͳ = ͻͻͻ͹ ˍʑ˕ 

 Ɂ = |ͳͲͲͲͲ − ͻͻͻ͹ͳͲͲͲͲ | ∙ ͳͲͲ = Ͳ,Ͳʹͻ 

 k˓ˈˆ = ͳ,Ͳ͹ ∙ ͳͲͲͲͲͻͻͻ͹ = ͳ,Ͳ͹ 

 
 
 

2.2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ  
 
Ɋɟɠɢɦ 1 
Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɞɥɹ ɤɨɬɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: G˒˅ = G˒˅˔˓ˈˇ͵,͸ = ʹͶ͹͵,͸ = ͸ͺ,͸ͳͳ ˍˆ̝  
 
Ɋɚɫɯɨɞ ɩɚɪɚ ɞɥɹ ɤɨɬɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: D଴ = D଴˔˓ˈˇ͵,͸ = ʹͳ͸͵,͸ = ͸Ͳ ˍˆ̝
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Ⱦɨɥɹ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɩɨɬɟɪɢ ɢ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɁD = (G˒˅D଴ ) − ͳ = Ͳ,ͳͶͶ 

 
 
Ɋɟɠɢɦ 2-Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ  
 D଴ ˏ˃˘ = D଴ଵ + D଴ଶ + D଴ଷ = ͵Ͳ,ͻ͸͵ + ͷ͹,͸͸͹ + ͸͵,ͶͲͺ = ͳͷʹ,Ͳ͵ͺ ˍˆ̝

 G˒˅ˏ˃˘ = D଴ ˏ˃˘ ∙ ሺͳ + ɁDሻ = ͳͷʹ,Ͳ͵ͺ ∙ ሺͳ + Ͳ,ͳͶͶሻ = ͳ͹͵,ͺͷͺ ˍˆ̝
 

 
2.2.8 Ⱦɟɚɷɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ  

 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɞɟɚɷɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ 

ɨɬɛɢɪɚɟɦɨɝɨ ɩɚɪɚ ɢ ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɞɟɚɷɪɚɰɢɨɧɧɵɣ 
Gɨɤ. 

ɋ ɡɚɜɨɞɚ 40% 
hɡ=230,474 ɤȾɠ/ɤɝ

Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɤɨɧɞɟɧɫɚɬ
hɪɟɝ=230,241 ɤȾɠ/ɤɝ

ɉɨɞɩɢɬɨɱɧɚɹ ɜɨɞɚ 15%  
hɩɨɞ=326,08 ɤȾɠ/ɤɝ

ɉɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ 100%
Gɩɜ=173,858 ɤɝ/ɫ

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ 
ɞɟɚɷɪɚɬɨɪ 

Ʉɨɧɞɟɧɫɚɬ ɩɚɪɚ 
ɞɪɟɧɚɠ hɩ=2848 

ɤȾɠ/ɤɝ

 
 

Ɋɢɫɭɧɨɤ 7- Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɟɚɷɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 Dˇ˒ + Ͳ,Ͷ ∙ G˒˅ + G˓ˈˆ + Ͳ,ͳͷ ∙ G˒˅ = G˒˅ Dˇ˒ ∙ h˒ + ሺͲ,Ͷ ∙ G˒˅ ∙ τˊሻ + (G˓ˈˆ ∙ τ˓ˈˆ) + (Ͳ,ͳͷ ∙ G˒˅ ∙ τ˒ˑˇ) = G˒˅ ∙ τ˒˅ 
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ɝɞɟ Dˇ˒-ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɞɟɚɷɪɚɬɨɪ; G˒˅-ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ; G˓ˈˆ-ɪɚɫɯɨɞ 

ɪɟɝɟɧɢɪɨɜɚɧɵɣ ɤɨɧɞɟɧɫɚɬ; τ˒ˑˇ-ɷɧɬɚɥɶɩɢɹ ɩɨɞɩɢɬɨɱɧɚɹ ɜɨɞɚ (͵ʹ͸,Ͳͺ ˍʓˉˍˆ ሻ ; τˊ- 
ɷɧɬɚɥɶɩɢɹ ɡɚɜɨɞ ሺʹ͵Ͳ,Ͷ͹Ͷ ˍʓˉˍˆ ሻ; τ˓ˈˆ-ɷɧɬɚɥɶɩɢɹ ɪɟɝɟɧɢɪɨɜɚɧɵɣ ɤɨɧɞɟɧɫɚɬ ሺʹ͵Ͳ,ʹͶͳ ˍʓˉˍˆ ሻ; τ˒˅- ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ (͵͵ͷ,ͳͳͻ ˍʓˉˍˆ ሻ; h˒- ɷɧɬɚɥɶɩɢɹ 

ɩɚɪɚ ሺʹͺͶͺ ˍʓˉˍˆ ሻ. 
Ɋɟɠɢɦ 1 

 Dˇ˒ + Ͳ,Ͷ ∙ ͸ͺ,͸ͳͳ + G˓ˈˆ + Ͳ,ͳͷ ∙ ͸ͺ,͸ͳͳ = ͸ͺ,͸ͳͳ 

 Dˇ˒ ∙ ʹͺͶͺ + ሺͲ,Ͷ ∙ ͸ͺ,͸ͳͳ ∙ ʹ͵Ͳ,Ͷ͹Ͷሻ + (G˓ˈˆ ∙ ʹ͵Ͳ,ʹͶͳ)+ ሺͲ,ͳͷ ∙ ͸ͺ,͸ͳͳ ∙ ͵ʹ͸,Ͳͺሻ = ͸ͺ,͸ͳͳ ∙ ͵͵ͷ,ͳͳͻ 
 Dˇ˒ = ʹ,͵͸ͻ ˍˆ̝

 G˓ˈˆ = ʹͺ,ͷͲ͸ ˍˆ̝
 

 
Ɋɟɠɢɦ 2-Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ 

 Dˇ˒ˏ˃˘ + Ͳ,Ͷ ∙ ͳ͹͵,ͺͷͺ + G˓ˈˆˏ˃˘ + Ͳ,ͳͷ ∙ ͳ͹͵,ͺͷͺ = ͳ͹͵,ͺͷͺ Dˇ˒ˏ˃˘ ∙ ʹͺͶͺ + ሺͲ,Ͷ ∙ ͳ͹͵,ͺͷͺ ∙ ʹ͵Ͳ,Ͷ͹Ͷሻ + (G˓ˈˆˏ˃˘ ∙ ʹ͵Ͳ,ʹͶͳ)+ ሺͲ,ͳͷ ∙ ͳ͹͵,ͺͷͺ ∙ ͵ʹ͸,Ͳͺሻ = ͳ͹͵,ͺͷͺ ∙ ͵͵ͷ,ͳͳͻ 
 Dˇ˒ˏ˃˘ = ͸,ͲͲ͵ ˍˆ̝

 G˓ˈˆˏ˃˘ = ͹ʹ,ʹ͵͵ ˍˆ̝
 

 
 

2.2.9 Ɋɚɫɯɨɞɚ ɩɚɪɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 6,895 ɛɚɪ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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∑ Dʡ˒ = Dʡ˒ଵ + Dʡ˒ଶ + Dʡ˒ଷ = ͹,ͳͳͷ + ʹͷ,͸͹͹ + ͵ͺ,ͺͳͷ = ͹ͳ,͸Ͳ͹ ˍˆ̝
 

 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɫɟɯ ɬɭɪɛɢɧ ∑ D˘ଶ = Dͳ˘ଶ + Dʹ˘ଶ + D͵˘ଶ = ͳͺ,ͳͷͻ + ʹʹ,ͷͲͻ + ͳͷ,ͳͳͳ = ͷͷ,͹͹ͻ ˍˆ̝

 

 
Ⱦɨɥɸ ɨɬ Dͳ˘ଶ ɤɨɬɨɪɚɹ ɩɨɣɞɟɬ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɷɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɰɟɧɬɚ ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞ ɩɚɪɚ ɢɡ ɬɭɪɛɢɧ 1 ɞɥɹ 2,413 ɛɚɪ ɢ 
ɤɨɧɞɟɧɫɚɬɨɪ ɩɨ ɬɚɛɥɢɰɟ 2. ɁDͳ˘ଶ = ͷʹͷʹ + ʹ͵ = Ͳ,͸ͻ͵ 

ɝɞɟ ɡɧɚɱɟɧɢɹ 52- ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɢ 23-ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɩɚɪɚ 
2,413 ɛɚɪ. 

 
Ɋɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ Dˍ = Dͳ˘ଶ ∙ ɁDͳ˘ଶ = ͷͷ,͹͹ͻ ∙ Ͳ,͸ͻ͵ = ͳʹ,ͷͻ ˍˆ̝

 

 
Ɋɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 2,413 ɛɚɪ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: D˘଺,଼ଽହˏ˃˘ = ∑ D˘ଶ − Dˍ − Dˇ˒ˏ˃˘ = ͷͷ,͹͹ͻ − ͳʹ,ͷͻ − ͸,ͲͲ͵= ͵͹,ͳͺͷ ˍˆ̝
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3 Ɉɛɳɚɹ ɱɚɫɬɶ  
 
3.1 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ 
 
Ⱦɥɹ 6,895 ɛɚɪ: 
 

ɨɩ ɫɩ ɨɞ

Gɜ=43,4645 ɤɝ/ɫ
t2'ɨɞ=tɜ=80 ɨɋ

hɜ=334,949 ɤȾɠ/ɤɝ

t1''ɫɩ=t1'ɨɞ=164,344ɨɋ
Ĳɞ=694,489 ɤȾɠ/ɤɝ

Dɩ=6,199 ɤɝ/ɫ

t1''ɨɩ=t1'ɫɩ=174,344 ɨɋ 
hɩ=2786 ɤȾɠ/ɤɝ
Dɩ=6,199 ɤɝ/ɫ

t1''ɨɞ=90ɨɋ
Ĳ 'ɞ=377,1 ɤȾɠ/ɤɝ

Dɩ=6,199 ɤɝ/ɫ

t1'ɨɩ=249,764 ɨɋ 
hɩ=2954 ɤȾɠ/ɤɝ
Dɩ=6,199 ɤɝ/ɫ

Gɜ=43,4645 ɤɝ/ɫ
t2''ɨɩ=165,913 ɨɋ

hɩ=695,174 ɤȾɠ/ɤɝ

 
Ɋɢɫɭɧɨɤ 8 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ   

 
Ɋɚɫɱɟɬ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɹɜɥɹɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɪɚɫɯɨɞɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɜ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ, ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ ɬɭɞɚ ɢɡ ɨɬɛɨɪɚ ɬɭɪɛɢɧɵ. ɋɞɟɥɚɬɶ ɷɬɨ 
ɦɨɠɧɨ ɱɟɪɟɡ ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɬ ɭɪɚɜɧɟɧɢɟ 
ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɬɟɩɥɨɨɛɦɟɧɢɤɟ, ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨ ɨɯɥɚɞɢɬɟɥɹ 
ɩɚɪɚ ɢ ɷɧɬɚɥɶɩɢɹ ɩɨ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ: D˒ ∙ ሺt̅ˇ − t`̅ˇሻ ∙ n˕ = G˅ ∙ ሺhˑˇ − h˅˅˘ሻ D˒ ∙ ሺh′˒ − t̅ˇሻ ∙ n˕ = G˅ ∙ ሺh˔˒ − hˑˇሻ D˒ ∙ ሺh˒ − h′˒ሻ ∙ n˕ = G˅ ∙ ሺhˑ˒ − h˔˒ሻ  

ɝɞɟ D˒ –ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɬɟɩɥɨɨɛɦɟɧɢɤɟ, ɤɝ/ɫ; t̅ˇ − ɷɧɬɚɥɶɩɢɹ ɞɪɟɧɚɠɚ, ɤȾɠ/ɤɝ, 

f (Ɋɩ, tɩ’); t`̅ˇ − ɷɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬ ɩɚɪɚ ɩɨɫɥɟ ɫɨɛɫɬɜɟɧɧɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, (tɞ’ ∙ 4,19) ɤȾɠ/ɤɝ; n˕ − ɄɉȾ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ (0,98); G˅ − ɪɚɫɯɨɞ ɜɨɞɵ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɨɦ ɚɩɩɚɪɚɬɟ, (Gɩɜ ɩɨ ɦɚɤɫɢɦɭɦ ɪɚɡɞɟɥɢɬ ɧɚ 4) ɤɝ/ɫ; hˑˇ − 

ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ, ɤȾɠ/ɤɝ; h˅˅˘ − ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɧɚ 
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ɜɯɨɞɟ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɤȾɠ/ɤɝ, f (tɜ’); h′˒ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɚɪ ɩɨɫɥɟ ɡɨɧɵ 
ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ, ɤȾɠ/ɤɝ, (t1ɨɩ’’); h˔˒ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨ ɫɨɛɫɬɜɟɧɧɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ (t2ɫɩ’’∙4,19); h˒ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɤȾɠ/ɤɝ; hˑ˒ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ, ɤȾɠ/ɤɝ.  D˒ ∙ ሺ͸ͻͶ,Ͷͺͻ − ͵͹͹,ͳሻ ∙ Ͳ,ͻͺ = Ͷ͵,Ͷ͸Ͷ ∙ ሺhˑˇ − ͵͵Ͷ,ͻͶͻሻ D˒ ∙ ሺʹͻͷͶ − ͸ͻͶ,Ͷͺͻሻ ∙ Ͳ,ͻͺ = Ͷ͵,Ͷ͸Ͷ ∙ ሺ͸͹ͳ,͹ʹ − hˑˇሻ D˒ ∙ ሺʹ͹ͺ͸,͸ͺͷ − ʹͻͷͶሻ ∙ Ͳ,ͻͺ = Ͷ͵,Ͷ͸Ͷ ∙ ሺhˑ˒ − ͸͹ͳ,͹ʹሻ D˒ = ͸,ͳͻͻ ˍˆ̝

  hˑ˒ = ͸ͻͷ,ͳ͹Ͷ ˍʓˉˍˆ   hˑˇ = ͵͹ͻ,͵Ͳͺ ˍʓˉˍˆ     

ɉɪɢ ɩɪɨɟɤɬɧɨɦ ɪɚɫɱɟɬɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɬɟɩɥɨɨɛɦɟɧɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɤ ɫɬɟɧɤɟ ɬɪɭɛɧɨɝɨ ɩɭɱɤɚ. Ɉɯɥɚɠɞɟɧɢɟ ɩɚɪɨɦ ɜ ɩɪɨɰɟɫɫɟ 
ɬɟɩɥɨɨɛɦɟɧɚ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɟɬ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɜɨɡɦɨɠɧɨ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɡɚɜɢɫɢɬ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɨɜɨɤɭɩɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ 
ɩɚɪɚ ɜ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɨɛɦɟɧɚ ɫ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. ɉɨɜɟɪɯɧɨɫɬɶ 
ɬɟɩɥɨɨɛɦɟɧɚ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɡɨɧɭ ɨɯɥɚɠɞɟɧɢɹ ɩɚɪɚ (Ɉɉ), ɡɨɧɭ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɨɞɨɝɪɟɜɚ (ɋɉ) ɢ ɡɨɧɭ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ (ɈȾ). 

ɂɡ ɤɚɠɞɨɣ ɫɟɤɰɢɣ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɧɭɠɧɨ ɪɟɲɢɬɶ ɬɟɩɥɨɜɨɣ ɛɚɥɚɧɫ, 
ɨɩɪɟɞɟɥɹɬɶɫɹ ɨɬ ɮɨɪɦɭɥɚ: 

Ⱦɥɹ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ: 

 Qˑ˒ = D˒ ∙ ሺh˒ − h′˒ሻ ∙ n˕                                                

 Qˑ˒ = ͸,ͳͻͻ ∙ ሺʹ͹ͺ͸,͸ͺͷ − ʹͻͷͶሻ ∙ Ͳ,ͻͺ = ͳͲͳͻ ˍʑ˕  
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Ⱦɥɹ ɫɨɛɫɬɜɟɧɧɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ: Q˔˒ = D˒ ∙ ሺh′˒ − 𝑡̅̌ ሻ ∙ n˕                                                 Q˔˒ = ͸,ͳͻͻ ∙ ሺʹͻͷͶ − ͸ͻͶ,Ͷͺͻሻ ∙ Ͳ,ͻͺ=ͳʹ͹ͳͲ ˍʑ˕ 

 

Ⱦɥɹ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ: Qˑˇ = D˒ ∙ ሺt̅ˇ − t`̅ˇሻ ∙ n˕                                                   Qˑˇ = ͸,ͳͻͻ ∙ ሺ͸ͻͶ,Ͷͺͻ − ͵͹͹,ͳሻ ∙ Ͳ,ͻͺ= ͳͻʹͺ ˍʑ˕ 

 
3.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɷɫɤɢɡɧɨɣ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ 
 
Ⱦɥɹ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ 
                                                             
ɋɪɟɞɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɞɥɹ ɡɨɧɵ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆t˔˓ˑ˒ = ∆୲˄ˑˎ−∆୲ˏˈːଶ,ଷ∙୪୭୥  ሺ∆t˄ˑˎ∆tˏˈːሻ = ଼ଷ,଼ହଵ−ଵସ,଴ଶଽଶ,ଷ∙୪୭୥ ሺఴయ,ఴఱభభర,బమవሻ = ͵ͻ,Ͳͻ͸ ℃  

ɝɞɟ ∆t˄ˑˎ = t′ଵˑ˒ − t′′ଶˑ˒ = ʹͶͻ,͹͸Ͷ − ͳ͸ͷ,ͻͳ͵ = ͺ͵,ͺͷͳ ℃ – ɛɨɥɶɲɚɹ 
ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ; ∆tˏˈː = t′′ଵˑ˒ − t′ଶˑ˒ = ͳ͹Ͷ,͵ͶͶ − ͳ͸Ͳ,͵ͳͷ = ͳͶ,Ͳʹͻ ℃ – ɦɟɧɶɲɚɹ 
ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ. 

                                                                         
Ⱦɥɹ ɫɨɛɫɬɜɟɧɧɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 
 
ɋɪɟɞɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɞɥɹ ɡɨɧɵ ɫɨɛɫɬɜɟɧɧɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆t˔˓˔˒ = ∆୲˄ˑˎ−∆୲ˏˈːଶ,ଷ∙୪୭୥  ሺ∆t˄ˑˎ∆tˏˈːሻ = ଻ଷ,଼ଵ଻−ଵସ,଴ଵଽଶ,ଷ∙୪୭୥  ሺళయ,ఴభళభర,బభవሻ = ͵͸,Ͳ͵ͺ ℃                       
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ɝɞɟ ∆t˄ˑˎ = t′′ଵ˔˒ − t′ଶ˔˒ = ͳ͸Ͷ,͵ͶͶ − ͻͲ,ͷʹ͹ = ͹͵,ͺͳ͹ ℃ – ɛɨɥɶɲɚɹ 
ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ; ∆tˏˈː = t′ଵ˔˒ − t′′ଶ˔˒ = ͳ͹Ͷ,͵͵Ͷ − ͳ͸Ͳ,͵ͳͷ = ͳͶ,Ͳͳͻ ℃ – ɦɟɧɶɲɚɹ 
ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ. 

 
Ⱦɥɹ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ 
 
ɋɪɟɞɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɞɥɹ ɡɨɧɵ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ∆t˔˓ˑˇ = ∆୲˄ˑˎ−∆୲ˏˈːଶ,ଷ∙୪୭୥ ሺ∆t˄ˑˎ∆tˏˈːሻ = ଻ଷ,଼ଵ଻−ଵ଴ଶ,ଷ∙୪୭୥ ሺళయ,ఴభళభబ ሻ = ͵ͳ,ͻ͸ ℃                        

ɝɞɟ ∆t˄ˑˎ = t′ଵˑˇ − t′′ଶˑˇ = ͳ͸Ͷ,͵ͶͶ − ͻͲ,ͷʹ͹ = ͹͵,ͺͳ͹ ℃ – ɛɨɥɶɲɚɹ 
ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ; ∆tˏˈː = t′′ଵˑˇ − t′ଶˑˇ = ͻͲ − ͺͲ = ͳͲ℃ – ɦɟɧɶɲɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ 
ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ. 

 

ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɠɞɨɣ ɡɨɧɵ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 

 Fэ˔ˍ୧ = ୕i∙ଵ଴଴଴୩i∙∆୲˔˓                                                                                                 

ɝɞɟ Q୧ – ɬɟɩɥɨɜɚɹ ɡɚɝɪɭɡɤɚ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɡɨɧɵ ɬɟɩɥɨɨɛɦɟɧɚ, ȼɬ; k୧ − 
ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ (ɡɨɧɵ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ k=50, ɫɨɛɫɬɜɟɧɧɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ k=2400, ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ k=500) 

 
Ⱦɥɹ ɡɨɧɵ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɢɬ: 
 Fэ˔ˍˑ˒ = ଵ଴ଵଽ∙ଵ଴଴଴ହ଴∙ଷଽ,଴ଽ଺ = ͷʹͳ,ͷͳͶ ɦ2        

 
Ⱦɥɹ ɡɨɧɵ ɫɨɛɫɬɜɟɧɧɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɢɬ: 
 Fэ˔ˍ˔˒ = ଵଶ଻ଵ଴∙ଵ଴଴଴ଶସ଴଴∙ଷ଺,଴ଷ଼ = ͳͶ͸,ͻͷ͵ɦ2          

 
Ⱦɥɹ ɡɨɧɵ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɢɬ: 
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 Fэ˔ˍˑˇ = ଵଽଶ଼∙ଵ଴଴଴ହ଴଴∙ଷଵ,ଽ଺ = ͳʹͲ,͸ͷͻɦ2       

      

ɗɫɤɢɡɧɚɹ ɩɥɨɳɚɞɶ ɜɫɟɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɤɚ ɫɨɫɬɚɜɢɬ: Fэ˔ˍ = ∑ Fэ˔ˍ୧ = ͷʹͳ,ͷͳͶ + ͳͶ͸,ͻͷ͵ + ͳʹͲ,͸ͷͻ = ͹ͺͻ,ͳʹ͹ଷ୧=ଵ  ɦ2 
 
ȼ ɯɨɞɟ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɟɬɚ ɷɫɤɢɡɧɵɟ ɩɥɨɳɚɞɢ ɛɵɥɢ ɭɬɨɱɧɟɧɵ. Ɋɚɫɱɟɬ 

ɩɪɢɜɨɞɢɬɫɹ ɞɥɹ ɩɨɫɥɟɞɧɟɣ ɢɬɟɪɚɰɢɢ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɬɨɱɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ: Fэ˔ˍˑ˒ = Ͷͷͻ,ͷ͸͹ ɦ2   Fэ˔ˍ˔˒ = ͳͶʹ,ʹͺ ɦ2   Fэ˔ˍˑˇ = ͻͺ,ͺ͹Ͷ ɦ2 Fэ˔ˍ = ∑ Fэ˔ˍ୧ = Ͷͷͻ,ͷ͸͹  + ͳͶʹ,ʹͺ + ͻͺ,ͺ͹Ͷ = ͹ͲͲ,͹ʹͳଷ୧=ଵ  ɦ2 
 
                                                                                        
3.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɚɡɦɟɪɨɜ 

ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɚɪɚɬɚ 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɫɧɨɜɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ 

ɨɛɴɟɦ ɫɟɤɭɧɞɧɨɝɨ ɪɚɫɯɨɞɚ ɤɚɠɞɨɣ ɫɪɟɞɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ: 

 t˔˓˒ = ୲′భˑ˒+୲′′భ˔˒ଶ = ଶସଽ,଻଺ସ+ଵ଺ସ,ଷସସଶ = ʹͲ͹,ͲͷͶ ℃           t˔˓˅ = ୲′మˑˇ+୲′′మˑ˒ଶ = ଼଴+ଵ଺ହ,ଽଵଷଶ = ͳʹʹ,ͻͷ͸ ℃                                                                        

 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ t˔˓ˑ̌ = ୲′భˑˇ+୲′′భˑˇଶ = ଵ଺ସ,ଷସସ+ଽ଴ଶ = ͳʹ͹,ͳ͹ʹ℃  

 
ɍɞɟɥɶɧɵɟ ɨɛɴɟɦɵ ɝɪɟɸɳɟɣ ɢ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞ: 
 ϑ˒ = f(P˒ , t˔˓˒) = Ͳ,͵ͳɦ3/ɤɝ           ϑ˅ = f(P˅ , t˔˓˅ ) = Ͳ,ͲͲͳͲ͸͵ ɦ3/ɤɝ. 

          
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ ϑ˅ = f(P˅ , t˔˓˅) = Ͳ,ͲͲͳͲ͸͹ɦ3/ɤɝ 
 
ɉɨɫɥɟ ɧɚɯɨɞɹɬɫɹ ɩɥɨɬɧɨɫɬɢ ɝɪɟɸɳɟɣ ɢ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ: 
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p˒ = ଵϑ˒ = ଵ଴,ଷଵ = ͵,ʹʹ͸ɤɝ/ɦ3                                                                           p˅ = ଵϑ˅ = ଵ଴,଴଴ଵ଴଺ଷ = ͻͶͲ,͹͵Ͷ ɤɝ/ɦ3                                                                            

 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ p˅ = ଵϑ˅ = ଵ଴,଴଴ଵ଴଺଻ = ͻ͵͹,ʹͲ͹ ɤɝ/ɦ3 

 
Ɉɛɴɟɦɧɵɣ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ ɧɚɯɨɞɢɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 V˒ = D˒ ∙ ϑ˒ = ͸,ͳͻͻ ∙ Ͳ,͵ͳ = ͳ,ͻʹʹ ɦ3/ɫ                                                        V˅ = G˅ ∙ ϑ˅ = Ͷ͵,Ͷ͸Ͷ ∙ Ͳ,ͲͲͳͲ͸͵ = Ͳ,ͲͶ͸ ɦ3/ɫ                                                             
 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ V˅ = G˅ ∙ ϑ˅ = Ͷ͵,Ͷ͸Ͷ ∙ Ͳ,ͲͲͳͲ͸͹ = Ͳ,ͲͶ͸  ɦ3/ɫ 
 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɧɚɣɞɟɧɨ ɩɨ ɮɨɪɦɭɥɚɦ: w˒ = ͺͲ ∙ √ϑ˒ = ͺͲ ∙ √Ͳ,͵ͳ = ͶͶ,ͷͶʹ ɦ/ɫ                                          

 𝑤˅ = ͵Ͳ ∙ √𝜗˅ = ͵Ͳ ∙ √Ͳ,ͲͲͳͲ͸͵ = Ͳ,ͻ͹ͺɦ/ɫ             
 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɟɸɳɟɝɨ ɤɨɧɞɟɧɫɚɬɚ 
 𝑤˅ = ͵Ͳ ∙ √𝜗˅ = ͵Ͳ ∙ √Ͳ,ͲͲͳͲ͸͹ = Ͳ,ͻͺɦ/ɫ        
                                 
Ⱦɥɹ ɬɪɭɛɧɨɝɨ ɩɭɱɤɚ ɜɵɛɪɚɧ ɞɢɚɦɟɬɪ ɫɬɚɥɶɧɨɣ ɬɪɭɛɵ ɧɚɪɭɠɧɵɣ 𝑑ː =Ͳ,Ͳͳ͹ ˏ, ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 0,002 ɦ. ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɫɨɫɬɚɜɥɹɟɬ 𝑑˅ː =Ͳ,Ͳͳ͵ ˏ. 
 
ɑɢɫɥɨ ɬɪɭɛ ɜ ɨɞɧɨɦ ɯɨɞɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ: 
 n = ସ∙ୋ˅π∙ୢ˅ːమ∙w˅∙୮˅                                                                                             
 n = ସ∙ସଷ,ସ଺ସଷ,ଵସ∙଴,଴ଵଷమ∙଴,ଽ଼∙ଽସ଴,଻ଷସ = ͵ͷͷ,ͺͺ  

ɉɪɢɧɢɦɚɟɬɫɹ n = ͵ͷ͸  
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Ⱦɥɢɧɚ ɬɪɭɛ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɩɨ ɷɫɤɢɡɧɨɣ ɩɥɨɳɚɞɢ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ: 
 l = ୊э˔ˍπ∙ୢ˅ː∙୬ = ଻଴଴,଻ଶଵଷ,ଵସ∙଴,଴ଵଷ∙ଷହ଺ = Ͷͺ,ͳͻͷ ɦ                                                     

 
Ʉɨɥɢɱɟɫɬɜɨ ɯɨɞɨɜ: 
 z = ͺ                                                                             
Ⱦɥɢɧɚ ɨɞɧɨɝɨ ɯɨɞɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ l′ = ୪୸ = ସ଼,ଵଽହ଼ = ͸,ͲʹͶ ˏ  

 
Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɭɛ ɜ ɬɟɩɥɨɨɛɦɟɧɧɨɦ ɚɩɩɚɪɚɬɟ ɫ ɭɱɟɬɨɦ ɪɚɡɞɟɥɟɧɢɹ 

ɩɨ ɯɨɞɚɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ: N = n ∙ z = ͵ͷ͸ ∙ ͺ = ʹͺͶͺ ˛˕                                            

 
3.1.3 Ʉɨɦɩɨɧɨɜɤɚ ɬɪɭɛɧɨɝɨ ɩɭɱɤɚ 
 

ɒɚɝ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɬɪɭɛ t ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ t=(1,25÷ͳ,͵ͷሻdː.  ȼ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɚɩɩɚɪɚɬɟ ɩɪɢɧɢɦɚɟɦ t = ͳ,ʹͷ ∙ dː = ͳ,ʹͷ ∙ Ͳ,Ͳͳ͹ =Ͳ,Ͳʹͳ ˏ. 

ɑɢɫɥɨ ɲɟɫɬɢɭɝɨɥɶɧɢɤɨɜ (m) ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɜɵɪɚɠɟɧɢɸ: m = √ଵଶ∙N−ଷ−ଷ଺ = √ଵଶ∙ଶ଼ସ଼−ଷ−ଷ଺ = ͵Ͳ,͵ͳ ˛˕                            

ɉɪɢɧɢɦɚɟɬɫɹ m = ͵ͳ            

ɉɪɢ ɱɢɫɥɟ ɨɤɪɭɠɧɨɫɬɟɣ (m) ɦɨɠɧɨ ɪɚɡɦɟɫɬɢɬɶ N` ɬɪɭɛ: N` = ͳ + ͵m + ͵mଶ = ͳ + ͵ ∙ ͵ͳ + ͵ ∙ ͵ͳଶ = ʹͻ͹͹ ˛˕     

ȿɫɥɢ N<N’ ɜɵɛɢɪɚɟɬɫɹ ɫɯɟɦɚ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ.  

Ɋɚɫɱɟɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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D˅ː = D′ + dː + ʹx                                                                                    

ɝɞɟ D′ - ɞɢɚɦɟɬɪ ɧɚɢɛɨɥɶɲɟɣ ɨɤɪɭɠɧɨɫɬɢ ɩɪɢ ɤɨɥɶɰɟɜɨɣ ɪɚɡɛɢɜɤɟ ɬɪɭɛɧɵɯ 
ɞɨɫɨɤ ɢɥɢ ɧɚɢɛɨɥɶɲɚɹ ɞɢɚɝɨɧɚɥɶ ɲɟɫɬɢɭɝɨɥɶɧɢɤɚ ɩɪɢ ɪɨɦɛɢɱɟɫɤɨɣ ɪɚɡɛɢɜɤɟ, D′ = ʹ ∙ m ∙ t = ʹ ∙ ͵ͳ ∙ Ͳ,Ͳʹͳ = ͳ,͵ͳͺɦ; x - ɤɨɥɶɰɟɜɨɣ ɡɚɡɨɪ ɦɟɠɞɭ ɤɪɚɣɧɢɦɢ 
ɬɪɭɛɚɦɢ ɢ ɤɨɪɩɭɫɨɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɫɱɟɬɚɯ 6 ɦɦ. 

 D˅ː = ͳ,͵ͳͺ + Ͳ,Ͳͳ͹ + ʹ ∙ Ͳ,ͲͲ͸ = ͳ,͵Ͷ͹ ɦ. 
 
ɉɨ ȽɈɋɌ 9617-79 ɜɵɛɢɪɚɟɦ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɤɨɪɩɭɫɚ ɦɚɤɫɢɦɚɥɶɧɨ 

ɛɥɢɡɤɨ ɤ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɨɤɪɭɝɥɹɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ:  
 D˅ː = ͳ,Ͷ ˏ. 
 

Ⱦɢɚɦɟɬɪ ɩɚɬɪɭɛɤɚ (ɦ) ɞɥɹ ɩɨɞɜɨɞɚ ɝɪɟɸɳɟɣ ɫɪɟɞɵ (ɩɚɪɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɜɵɪɚɠɟɧɢɸ:              

 D˒˃˕˓ = ͳ,ͳ͵ ∙ √ ୈ˒୮˒∙ω˒                                                                                   
 D˒˃˕˓ = ͳ,ͳ͵ ∙ √ ଺,ଵଽଽଷ,ଶଶ଺∙ସସ,ହସଶ = Ͳ,ʹ͵ͷ ˏ 

 
Ⱦɢɚɦɟɬɪ ɩɚɬɪɭɛɤɚ ɨɬɜɨɞɚ ɤɨɧɞɟɧɫɚɬɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɫɪɟɞɵ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɟ: Dˑ˒˃˕˓ = ͳ,ͳ͵ ∙ √ ଺,ଵଽଽଽଷ଻,ଶ଴଻∙଴,ଽ଼ = Ͳ,ʹͶ͸ ˏ  

Ⱦɢɚɦɟɬɪ ɩɚɬɪɭɛɤɚ ɩɨɞɜɨɞɚ ɢ ɨɬɜɨɞɚ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɫ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɟ: 

 D˒˒˃˕˓ = ͳ,ͳ͵ ∙ √ ସଷ,ସ଺ସଽସ଴,଻ଷସ∙଴,ଽ଻଼ = Ͳ,ͺͻ͵ ˏ 

 
3.1.4 Ʉɨɦɩɨɧɨɜɤɚ ɦɟɠɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
 
Ɋɚɡɦɟɪɵ ɦɟɠɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ (ɦ) ɩɪɢ 

ɩɪɨɞɨɥɶɧɨɦ ɨɛɬɟɤɚɧɢɢ ɩɭɱɤɚ ɬɪɭɛ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ 
ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶɫɹ ɤɚɤ: 
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 Sˏ˕˓ = πସ ∙ ሺD˅ːଶ − N ∙ dଶːሻ                                                                             

 Sˏ˕˓ = ଷ,ଵସସ ∙ ሺͳ,Ͷଶ − ʹͺͶͺ ∙ Ͳ,Ͳͳ͹ଶሻ = Ͳ,ͺͻ͵ ˏଶ 

 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɝɪɟɸɳɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɩɚɪɚ), ɦ/ɫ, ɜ 

ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: ω˒̌ = ୚˒ୗˏ˕˓ = ଵ,ଽଶଶ଴,଼ଽଷ = ʹ,ͳͷʹɦ/ɫ                                                                     

ɝɞɟ V˒ − ɨɛɴɟɦɧɵɣ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ, ɦ3/ɫ. 

 Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɚɪɚ ɫɨɫɬɚɜɥɹɟɬ 25÷30 ɦ/ɫ. ɉɥɨɳɚɞɶ 
ɦɟɠɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚɯɨɞɢɬɫɹ ɤɚɤ: S′ˏ˕˓ = ୚˒ω˓ˈˍˇ = ଵ,ଽଶଶଶହ = Ͳ,Ͳ͹͹ ˏଶ             

ɝɞɟ ω˓ˈˍˇ − ɩɪɢɧɹɬɚɹ ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɚɪɚ, ɦ/ɫ. 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɛɵɥ ɜɵɛɪɚɧ ɤɨɥɶɰɟɜɨɣ 
ɬɢɩ ɩɟɪɟɝɨɪɨɞɨɤ. 

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɭɥɶɫɚɰɢɸ ɫɤɨɪɨɫɬɢ ɩɚɪɚ ɜ ɦɟɠɬɪɭɛɧɨɦ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ ɢ ɜɢɛɪɚɰɢɸ ɬɪɭɛɧɨɝɨ ɩɭɱɤɚ, ɧɟɨɛɯɨɞɢɦɨ ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ 
ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: S′ˏ˕˓ = Sଵ = Sଶ = Sଷ  

Ⱦɢɚɦɟɬɪ ɤɨɥɶɰɚ ɩɨɩɟɪɟɱɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ Dଵ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ 
ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɧɭɬɪɢ ɤɨɥɶɰɚ, ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɩɪɨɯɨɞɢɬ ɩɭɱɨɤ 
ɬɪɭɛ ɫ ɪɨɦɛɢɱɟɫɤɨɣ ɤɨɦɩɨɧɨɜɤɨɣ: Sଵ = π∙ୈభమସ ∙ ሺͳ − Ͳ,ͻͳ ∙ y ቀୢ୲ː ቁଶሻ             

ɝɞɟ y − ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɪɟɲɟɬɤɢ ɬɪɭɛɚɦɢ. 

ȼɵɪɚɠɚɹ  Dଵ, ɩɨɥɭɱɢɦ: 
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 Dଵ = √ ସ∙ୗభπ∙ሺଵ−଴,ଽଵ∙୷ቀdtː ቁమሻ = √ ସ∙଴,଴଻଻ଷ,ଵସ∙ሺଵ−଴,ଽଵ∙଴,଼ቀబ,బభళబ,బమభቁమሻ = Ͳ,Ͷʹͺ ɦ 

           Ⱦɢɚɦɟɬɪ ɞɢɫɤɚ Dଶ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ɩɥɨɳɚɞɶ ɤɨɥɶɰɟɜɨɝɨ ɡɚɡɨɪɚ 
ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɢ ɞɢɫɤɨɦ: Sଶ = πସ ∙ ሺD˅ː − Dଶሻ                                              

ȼɵɪɚɠɚɹ Dଶ,  ɩɨɥɭɱɢɦ: 

 Dଶ = √D˅ːଶ − ሺସ∙ୗమπ ሻ = √ͳ,Ͷଶ − ሺସ∙଴,଴଻଻ଷ,ଵସ ሻ = ͳ,͵͸ͷ ˏ 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɨɩɟɪɟɱɧɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɤɨɥɶɰɟɜɨɝɨ ɬɢɩɚ h, ɦ,  
ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɰɢɥɢɧɞɪɟ ɫɪɟɞɧɟɝɨ 
ɞɢɚɦɟɬɪɚ ɩɪɢ ɫɬɟɩɟɧɢ ɡɚɩɨɥɧɟɧɢɹ ɟɝɨ ɨɤɪɭɠɧɨɫɬɢ ɬɪɭɛɚɦɢ: Sଷ = π ∙ D଴ ∙ hሺͳ − ୢ୲ː ሻ                                              

ȼɵɪɚɠɚɹ h, ɩɨɥɭɱɢɦ: 

 h = ୗయπ∙ୈబ∙ሺଵ−dtː ሻ = ଴,଴଻଻ଷ,ଵସ∙଴,଼ଽ଻∙ሺଵ−బ,బభళబ,బమభሻ = Ͳ,ͳ͵͸ ˏ 

 

3.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɩɥɨɩɟɪɟɞɚɱɢ 
 
ɉɪɢ ɪɚɫɱɟɬɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ 

ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɢ ɫɨɫɬɨɹɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɸɳɢɯ ɬɪɭɛ.  
 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɫɬɟɧɤɢ ɬɪɭɛ ɤ ɧɚɝɪɟɜɚɟɦɨɦɭ 

ɬɟɩɥɨɧɨɫɢɬɟɥɸ 𝑎ଶ, ȼɬ/(ɦ2⋅Ʉ) 𝑎ଶ = N୳∙λୢ˅ː   

ɝɞɟ dɜɧ – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ; λɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ (ɜɨɞɵ), 0,684 ȼɬ/(ɦ⋅Ʉ), f(Pɜ , tɜɫɪ); Nuɜ – ɤɪɢɬɟɪɢɣ ɇɭɫɫɟɥɶɬɚ,  
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Nu = Ͳ,Ͳʹͳ ∙ Re଴,଼ ∙ Pr଴,ସଷ = Ͳ,Ͳʹͳ ∙ ͷʹͻͳͲ଴,଼ ∙ ͳ,ͶͲͷ଴,ସଷ = ͳͶ͸,Ͳ͹ͳ 
 

ɝɞɟ Re = ω˅∙ୢ˅ːν˅ = ଴,ଽ଻଼∙଴,଴ଵଷଶ,ସ଴ଷ∙ଵ଴−ళ = ͷʹͻͳͲ - ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɨɩɪɟɞɟɥɹɟɬ ɪɟɠɢɦ 

ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; νɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɦ2/ɫ; Pr = ν˅ୟ˅ = ଶ,ସ଴ଷ∙ଵ଴−ళଵ,଻ଵ଴ସଶ∙ଵ଴−ళ = ͳ,ͶͲͷ-ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ ɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ 

ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ tɜ
ɫɪ. 𝑎ଶ = ଵସ଺,଴଻ଵ∙଴,଺଼ସ଴,଴ଵଷ = ͹,͸ͺ͸ ∙ ͳͲଷ ʑ˕ˏమ∙К  

 
ɉɨ ɨɯɥɚɠɞɟɧɢɹ ɩɚɪɚ  𝑎ଶ = ଵସ଺,଴଼଻∙଴,଺ହ଼଴,଴ଵଷ = ͸͹,Ͷʹͷ ʑ˕ˏమ∙К  

ɝɞɟ dɜɧ – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ; λɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ (ɜɨɞɵ), ȼɬ/(ɦ⋅Ʉ), f(Pɜ , tɜɫɪ); Nuɜ – ɤɪɢɬɟɪɢɣ ɇɭɫɫɟɥɶɬɚ, 
 Nu = Ͳ,Ͳʹͳ ∙ Re଴,଼ ∙ Pr଴,ସଷ = Ͳ,Ͳʹͳ ∙ ͷʹͻͳͲ଴,଼ ∙ ͳ,ͶͲͷ଴,ସଷ = ͳͶ͸,Ͳͺ͹ 
 

ɝɞɟ Re = ω˅∙ୢ˅ːν˅ = ଴,ଽ଻଼∙଴,଴ଵଷଶ,ସ଴ଷଵ∙ଵ଴−ళ = ͷʹͻͳͲ - ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɨɩɪɟɞɟɥɹɟɬ ɪɟɠɢɦ 

ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; νɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɦ2/ɫ; Pr = ν˅ୟ˅ = ଶ,ସ଴ଷଵ∙ଵ଴−ళଵ,଻ଵ଴ଷ଺∙ଵ଴−ళ = ͳ,ͶͲͷ-ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ ɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ 

ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ tɜ
ɫɪ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɪɟɸɳɟɣ ɫɪɟɞɵ ɤ 

ɫɬɟɧɤɢ ɬɪɭɛ 𝑎ଵ, ȼɬ/(ɦ2⋅Ʉ), ɜ ɭɫɥɨɜɧɵɯ ɡɨɧɚɯ ɨɯɥɚɠɞɟɧɢɹ ɩɚɪɚ ɢ ɨɯɥɚɠɞɟɧɢɹ 
ɞɪɟɧɚɠɚ ɩɚɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɤɪɢɬɟɪɢɣ ɇɭɫɫɟɥɶɬɚ ɩɨ ɮɨɪɦɭɥɚ: 𝑎ଵ = N୳∙λୢː   

ɝɞɟ dɧ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ; λɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɝɪɟɸɳɟɣ ɫɪɟɞɵ (ɩɚɪɚ), ȼɬ/(ɦ⋅Ʉ), λɩ = f(Pɩ , tɩɫɪ); Nuɩ – ɤɪɢɬɟɪɢɣ ɇɭɫɫɟɥɶɬɚ. Nu = Ͳ,͵Ͳͷ ∙ Re଴,଺ ∙ Pr଴,ଷହ ∙ ቀୗభ−ୢːୗమ−ୢːቁ଴,ଶହ ቀ ୪′ୢː ቁ଴,଴ଷ଼
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Nu = Ͳ,͵Ͳͷ ∙ Ͷ͵ͲͺͲͲ଴,଺ ∙ ͳ,ʹͳ͹଴,ଷହ ∙ ቀ଴,଴ଶଵ−଴,଴ଵ଻଴,ଶଵ−଴,଴ଵ଻ ቁ଴,ଶହ ቀ଺,଴ଶସ଴,଴ଵ଻ቁ଴,଴ଷ଼ =ͻͺͲ,ͺ͸͹  

 
ɝɞɟ l′ – ɞɥɢɧɚ ɬɪɭɛ ɨɞɧɨɝɨ ɯɨɞɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɦ; dɧ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 
ɬɪɭɛ, ɦ; s1 , s2 – ɲɚɝɢ ɬɪɭɛ ɜ ɩɨɩɟɪɟɱɧɨɦ ɢ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɨɬɨɤɚ,ɦ;  Re = ω˒∙ୢːν˒ = ସସ,ହସଶ∙଴,଴ଵ଻ଵ,଻ହ଻଼଼∙ଵ଴−ల = Ͷ͵ͲͺͲͲ  – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɨɩɪɟɞɟɥɹɟɬ ɪɟɠɢɦ 

ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; νɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɦ2/ɫ; Pr = ν˒ୟ˒ = ଵ,଻ହ଻଼଼∙ଵ଴−లଵ,ସସସ଴ହଶ∙ଵ଴−ల = ͳ,ʹͳ͹ – ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ; aɩ – ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɦ2/ɫ; k, m – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɪɢ 
ɪɚɫɱɟɬɟ ɡɨɧɵ Ɉɉ k = 0,6, m = 0,35. 
 𝑎ଵ = ଽ଼଴,଼଺଻∙଴,଴ସ଴ହଶଵ଴,଴ଵ଻ = ʹ͵͵ͺ ʑ˕ˏమ∙К   

 
ɉɨ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ ɩɚɪɚ 
 𝑎ଵ = ଷ଻ସ,଼଼ଽ ∙଴,଴ଶ଻଼଴଼଴,଴ଵ଻ = ͸ͳ͵,ʹ͵ͳ ʑ˕ˏమ∙К  

ɝɞɟ dɧ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ; λɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɝɪɟɸɳɟɣ ɫɪɟɞɵ (ɩɚɪɚ), ȼɬ/(ɦ⋅Ʉ), λɩ = f(Pɩ , tɩɫɪ); Nuɩ – ɤɪɢɬɟɪɢɣ ɇɭɫɫɟɥɶɬɚ. 
 Nu = Ͳ,͵Ͳͷ ∙ Re଴,଺ ∙ Pr଴,ଷହ ∙ ቀୗభ−ୢːୗమ−ୢːቁ଴,ଶହ ቀ ୪′ୢː ቁ଴,଴ଷ଼

  Nu = Ͳ,͵Ͳͷ ∙ Ͳ,ͻͻͺ଴,଺ ∙ ͻ͹͵ͺͲ଴,ଷହ ∙ ቀ଴,଴ଶଵ−଴,଴ଵ଻଴,ଶଵ−଴,଴ଵ଻ ቁ଴,ଶହ ቀ଺,଴ଶସ଴,଴ଵ଻ቁ଴,଴ଷ଼ = ͵͹Ͷ,ͺͺͻ  

 
ɝɞɟ l′ – ɞɥɢɧɚ ɬɪɭɛ ɨɞɧɨɝɨ ɯɨɞɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɦ; dɧ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 
ɬɪɭɛ, ɦ; s1 , s2 – ɲɚɝɢ ɬɪɭɛ ɜ ɩɨɩɟɪɟɱɧɨɦ ɢ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɨɬɨɤɚ,ɦ;  Re = ω˒∙ୢːν˒ = ଴,ଽ଼∙଴,଴ଵ଻଴,଴ଵ଺଻ = Ͳ,ͻͻͺ  – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɨɩɪɟɞɟɥɹɟɬ ɪɟɠɢɦ 

ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; νɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɦ2/ɫ; Pr = ν˒ୟ˒ = ଴,଴ଵ଺଻ଵ,଻ଵସ଼ଽ∙ଵ଴−ళ = ͻ͹͵ͺͲ – ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ; aɩ – ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɦ2/ɫ; k, m – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɪɢ 
ɪɚɫɱɟɬɟ ɡɨɧɵ ɈȾ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ k =0,35, m = 0,6. 
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ȼ ɡɨɧɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ (ȼɬ/(ɦ2⋅Ʉ) 

ɨɩɪɟɞɟɥɹɟɬɫɹ  𝑎ଵ = ͳ,͵Ͷ B′ሺ∆୲˔˓˔˒∙୪′ሻబ,మఱ  
ɝɞɟ B′ = ͷ͹ͲͲ + ͷ͸tୱ − Ͳ,Ͳͻ ∙ tୱଶ = ͷ͹ͲͲ + ͷ͸ ∙ ͳ͸Ͷ,͵ͳͷ − Ͳ,Ͳͻ ∙ ͳ͸Ͷ,͵ͳͷଶ =ͳʹͶ͹Ͳ – ɷɦɩɢɪɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɛɦɟɧɚ, ɝɞɟ ts(Pɩ) – ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɚɫɵɳɟɧɢɹ ɩɚɪɚ, °ɋ; l′ – ɞɥɢɧɚ ɨɞɧɨɝɨ ɯɨɞɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɦ; ∆tɫɪ – 
ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɜ ɡɨɧɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, °ɋ. 𝑎ଵ = ͳ,͵Ͷ ଵଶସ଻଴ଷ଺,଴ଷ଼∙଺,଴ଶସሻబ,మఱ = Ͷ͵ͷͶ ʑ˕ˏమ∙К  

 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ kɪ, ȼɬ/(ɦ⋅Ʉ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚ: 
 k˓୧ = ଵୢ˔˓∙ሺ భaభ∙dː+ భమ∙λ˔˕∙୪୬ቀ dːd˅ːቁ+ భaమ∙d˅ːሻ  

ɝɞɟ dɧ, dɜɧ, dɫɪ- ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɪɭɠɧɵɣ, ɜɧɭɬɪɟɧɧɢɣ ɢ ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪɵ 
ɬɪɭɛ; λɫɬ -ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɬɪɭɛ 
(ɩɪɢɧɢɦɚɟɦ 40 ȼɬ/(ɦ⋅Ʉ)). k˓ˑ˒ = ଵ଴,଴ଵହ∙ሺ భమయయఴ∙బ,బభళ+ భమ∙రబ∙୪୬ቀబ,బభళబ,బభయቁ+ భలళ,రమఱ∙బ,బభయሻ = ͷ͹,Ͳͳ ʑ˕ˏమ∙К  k˓˔˒ = ଵ଴,଴ଵହ∙ሺ భరయఱర∙బ,బభళ+ భమ∙రబ∙୪୬ቀబ,బభళబ,బభయቁ+ భళలఴల∙బ,బభయሻ =  ʹͶͺͳ ʑ˕ˏమ∙К  k˓ˑˇ = ଵ଴,଴ଵହ∙ሺ భలభయ,మయభ∙బ,బభళ+ భమ∙రబ∙୪୬ቀబ,బభళబ,బభయቁ+ భళలఴల∙బ,బభయሻ =  ͸ͳͲ,Ͳʹ͸ ʑ˕ˏమ∙К  

 
Ɋɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɡɨɧ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚ: F˓୧ = ୕୧∙ଵ଴଴଴୩˓i∙∆୲˔˓i  

 
ɝɞɟ Qi – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɤȼɬ; kɪi – ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, 
ȼɬ/(ɦ2⋅Ʉ); ∆tɫɪ – ɫɪɟɞɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ °ɋ. F˓ˑ˒ = ଵ଴ଵଽ∙ଵ଴଴଴ହ଻,଴ଵ∙ଷଽ,଴ଽ଺ = Ͷͷ͹,͵ͻ ˏଶ  F˓˔˒ = ଵଶ଻ଵ଴∙ଵ଴଴଴ଶସ଼ଵ∙ଷ଺,଴ଷ଼ = ͳͶʹ,ͳ͸ͳ ˏଶ  
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F˓ˑˇ = ଵଽଶ଼∙ଵ଴଴଴଺ଵ଴,଴ଶ଺∙ଷଵ,ଽ଺ = ͻͺ,ͺͻ͸ ˏଶ  

 
Ɋɚɫɱɟɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ,% ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚ: ɁF୧ = |୊˓i−୊э˔ˍ୧୊˓i | ∙ ͳͲͲ  ɁFˑ˒ = |ସହଽ,ଵ଼଻−ସହ଻,ଷଽସହଽ,ଵ଼଻ | ∙ ͳͲͲ = Ͳ,Ͷ͹͸%    ɁF˔˒ = |ଵସଶ,ଵ଺ଵ−ଵସଶ,ଶ଼ଵସଶ,ଵ଺ଵ | ∙ ͳͲͲ = Ͳ,ͲͺͶ%   ɁFˑˇ = |ଽ଼,଼ଽ଺−ଽ଼,଼଻ସଽ଼,଼ଽ଺ | ∙ ͳͲͲ = Ͳ,Ͳʹ͵ %  

 
ɉɨ ɪɚɫɱɟɬɧɨɣ ɩɥɨɳɚɞɢ ɞɥɹ ɞɚɜɥɟɧɢɢɹ ɩɚɪɚ 6,895 ɛɚɪ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 

700,721 ɦ2, ɜɵɛɢɪɚɟɦ ɫɬɚɧɞɚɪɬɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɉɇ-700-29-7, ɪɢɫɭɧɨɤ ɜ 
ɉɪɢɥɨɠɟɧɢɟ Ⱥ. 

 
 
Ⱦɥɹ 2,413 ɛɚɪ:  

ɨɩ ɫɩ ɨɞ

Gɜ=41,917 ɤɝ/ɫ
t2'ɨɞ=tɜ=80 ɨɋ

hɜ=334,949 ɤȾɠ/ɤɝ

t1''ɫɩ=t1'ɨɞ=126,25ɨɋ
Ĳɞ=530,39 ɤȾɠ/ɤɝ

Dɩ=3,214 ɤɝ/ɫ

t1''ɨɩ=t1'ɫɩ=136,25 ɨɋ 
hɩ=2736,655 ɤȾɠ/ɤɝ

Dɩ=3,214 ɤɝ/ɫ

t1''ɨɞ=90ɨɋ
Ĳ 'ɞ=377,1 ɤȾɠ/ɤɝ

Dɩ=3,214 ɤɝ/ɫ

t1'ɨɩ=189,775 ɨɋ 
hɩ=2848 ɤȾɠ/ɤɝ
Dɩ=3,214 ɤɝ/ɫ

Gɜ=41,917 ɤɝ/ɫ
t2''ɨɩ=124,255 ɨɋ

hɩ=520,628 ɤȾɠ/ɤɝ

 
Ɋɢɫɭɧɨɤ 9 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 

 
Ɋɚɫɱɟɬ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɹɜɥɹɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɪɚɫɯɨɞɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɜ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ, ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ ɬɭɞɚ ɢɡ ɨɬɛɨɪɚ ɬɭɪɛɢɧɵ. ɋɞɟɥɚɬɶ ɷɬɨ 
ɦɨɠɧɨ ɱɟɪɟɡ ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɬ ɭɪɚɜɧɟɧɢɟ 
ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɬɟɩɥɨɨɛɦɟɧɢɤɟ, ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨ ɨɯɥɚɞɢɬɟɥɹ 
ɩɚɪɚ ɢ ɷɧɬɚɥɶɩɢɹ ɩɨ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ: 
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D˒ ∙ ሺt̅ˇ − t`̅ˇሻ ∙ n˕ = G˅ ∙ ሺhˑˇ − h˅˅˘ሻ D˒ ∙ ሺh′˒ − t̅ˇሻ ∙ n˕ = G˅ ∙ ሺh˔˒ − hˑˇሻ D˒ ∙ ሺh˒ − h′˒ሻ ∙ n˕ = G˅ ∙ ሺhˑ˒ − h˔˒ሻ  

ɝɞɟ D˒ –ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɬɟɩɥɨɨɛɦɟɧɢɤɟ, ɤɝ/ɫ; t̅ˇ − ɷɧɬɚɥɶɩɢɹ ɞɪɟɧɚɠɚ, ɤȾɠ/ɤɝ, 

f (Ɋɩ, tɩ’); t`̅ˇ − ɷɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬ ɩɚɪɚ ɩɨɫɥɟ ɫɨɛɫɬɜɟɧɧɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, (tɞ’ ∙ 4,19) ɤȾɠ/ɤɝ; n˕ − ɄɉȾ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ (0,98); G˅ − ɪɚɫɯɨɞ ɜɨɞɵ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɨɦ ɚɩɩɚɪɚɬɟ, (Gɩɜ ɩɨ ɦɚɤɫɢɦɭɦ ɪɚɡɞɟɥɢɬ ɧɚ 4) ɤɝ/ɫ; hˑˇ − 

ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ, ɤȾɠ/ɤɝ; h˅˅˘ − ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɧɚ 
ɜɯɨɞɟ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɤȾɠ/ɤɝ, f (tɜ’); h′˒ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɚɪ ɩɨɫɥɟ ɡɨɧɵ 
ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ, ɤȾɠ/ɤɝ, (t1ɨɩ’’); h˔˒ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨ ɫɨɛɫɬɜɟɧɧɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ (t2ɫɩ’’∙4,19); h˒ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɤȾɠ/ɤɝ; hˑ˒ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ, ɤȾɠ/ɤɝ.  D˒ ∙ ሺͷ͵Ͳ − ͵͹͹,ͳሻ ∙ Ͳ,ͻͺ = Ͷͳ,ͻͳ͹ ∙ ሺhˑˇ − ͵͵Ͷ,ͻͶͻሻ D˒ ∙ ሺʹ͹͵͸,͸ͷͷ − ͷ͵Ͳሻ ∙ Ͳ,ͻͺ = Ͷͳ,ͻͳ͹ ∙ ሺͷͳʹ,ʹʹͺ − hˑˇሻ D˒ ∙ ሺʹͺͶͺ − ʹ͹͵͸,͸ͷͷሻ ∙ Ͳ,ͻͺ = Ͷͳ,ͻͳ͹ ∙ ሺhˑ˒ − ͷͳʹ,ʹʹͺሻ D˒ = ͵,ʹͳͶ ˍˆ̝

  hˑ˒ = ͷʹͲ,͸ʹͺ ˍʓˉˍˆ   hˑˇ = ͵Ͷ͸,Ͷ͸͸ ˍʓˉˍˆ     

ɉɪɢ ɩɪɨɟɤɬɧɨɦ ɪɚɫɱɟɬɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɬɟɩɥɨɨɛɦɟɧɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɤ ɫɬɟɧɤɟ ɬɪɭɛɧɨɝɨ ɩɭɱɤɚ. Ɉɯɥɚɠɞɟɧɢɟ ɩɚɪɨɦ ɜ ɩɪɨɰɟɫɫɟ 
ɬɟɩɥɨɨɛɦɟɧɚ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɟɬ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɜɨɡɦɨɠɧɨ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɡɚɜɢɫɢɬ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɨɜɨɤɭɩɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ 
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ɩɚɪɚ ɜ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɨɛɦɟɧɚ ɫ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. ɉɨɜɟɪɯɧɨɫɬɶ 
ɬɟɩɥɨɨɛɦɟɧɚ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɡɨɧɭ ɨɯɥɚɠɞɟɧɢɹ ɩɚɪɚ (Ɉɉ), ɡɨɧɭ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɨɞɨɝɪɟɜɚ (ɋɉ) ɢ ɡɨɧɭ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ (ɈȾ). 

ɂɡ ɤɚɠɞɨɣ ɫɟɤɰɢɣ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɧɭɠɧɨ ɪɟɲɢɬɶ ɬɟɩɥɨɜɨɣ ɛɚɥɚɧɫ, 
ɨɩɪɟɞɟɥɹɬɶɫɹ ɨɬ ɮɨɪɦɭɥɚ: 

Ⱦɥɹ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ: 

 Qˑ˒ = D˒ ∙ ሺh˒ − h′˒ሻ ∙ n˕                                                

 Qˑ˒ = ͵,ʹͳͶ ∙ ሺʹͺͶͺ − ʹ͹͵͸,͸ͷͷሻ ∙ Ͳ,ͻͺ = ͵ͷʹ,ͳ͸ͳ ˍʑ˕  

 

Ⱦɥɹ ɫɨɛɫɬɜɟɧɧɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ: Q˔˒ = D˒ ∙ ሺh′˒ − 𝑡̅̌ ሻ ∙ n˕                                                 Q˔˒ = ͵,ʹͳͶ ∙ ሺʹ͹͵͸,͸ͷͷ − ͷ͵Ͳሻ ∙ Ͳ,ͻͺ=͸ͻͶͻ ˍʑ˕ 

 

Ⱦɥɹ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ: Qˑˇ = D˒ ∙ ሺt̅ˇ − t`̅ˇሻ ∙ n˕                                                   Qˑˇ = ͵,ʹͳͶ ∙ ሺͷ͵Ͳ − ͵͹͹,ͳሻ ∙ Ͳ,ͻͺ= Ͷͺʹ,ͺʹͳ ˍʑ˕ 

 
3.1.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɷɫɤɢɡɧɨɣ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ 
 
Ⱦɥɹ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ 
                                                             
ɋɪɟɞɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɞɥɹ ɡɨɧɵ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆t˔˓ˑ˒ = ∆୲˄ˑˎ−∆୲ˏˈːଶ,ଷ∙୪୭୥  ሺ∆t˄ˑˎ∆tˏˈːሻ = ଺ହ,ହଶ−ଵସଶ,ଷ∙୪୭୥ ሺలఱ,ఱమభర ሻ = ͵͵,Ͷʹͳ ℃  

ɝɞɟ ∆t˄ˑˎ = t′ଵˑ˒ − t′′ଶˑ˒ = ͳͺͻ,͹͹ͷ − ͳʹͶ,ʹͷͷ = ͸ͷ,ͷʹ ℃ – ɛɨɥɶɲɚɹ 
ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ; 
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∆tˏˈː = t′′ଵˑ˒ − t′ଶˑ˒ = ͳ͵͸,ʹͷ − ͳʹʹ,ʹͷ = ͳͶ ℃ – ɦɟɧɶɲɚɹ ɪɚɡɧɨɫɬɶ 
ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ. 

                                                                         
Ⱦɥɹ ɫɨɛɫɬɜɟɧɧɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 
 
ɋɪɟɞɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɞɥɹ ɡɨɧɵ ɫɨɛɫɬɜɟɧɧɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆t˔˓˔˒ = ∆୲˄ˑˎ−∆୲ˏˈːଶ,ଷ∙୪୭୥  ሺ∆t˄ˑˎ∆tˏˈːሻ = ସଷ,ହ଺ଵ−ଵସଶ,ଷ∙୪୭୥  ሺరయ,ఱలభభర ሻ = ʹ͸,Ͳ͹ʹ ℃                       

ɝɞɟ ∆t˄ˑˎ = t′′ଵ˔˒ − t′ଶ˔˒ = ͳʹ͸,ʹͷ − ͺʹ,͸ͺͻ = Ͷ͵,ͷ͸ͳ ℃ – ɛɨɥɶɲɚɹ ɪɚɡɧɨɫɬɶ 
ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ; ∆tˏˈː = t′ଵ˔˒ − t′′ଶ˔˒ = ͳ͵͸,ʹͷ − ͳʹʹ,ʹͷ = ͳͶ ℃ – ɦɟɧɶɲɚɹ ɪɚɡɧɨɫɬɶ 
ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ. 

 
Ⱦɥɹ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ 
 
ɋɪɟɞɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɞɥɹ ɡɨɧɵ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ∆t˔˓ˑˇ = ∆୲˄ˑˎ−∆୲ˏˈːଶ,ଷ∙୪୭୥ ሺ∆t˄ˑˎ∆tˏˈːሻ = ସଷ,ହ଺ଵ−ଵ଴ଶ,ଷ∙୪୭୥ ሺరయ,ఱలభభబ ሻ = ʹʹ,ͺ͵ʹ ℃                        

ɝɞɟ ∆t˄ˑˎ = t′ଵˑˇ − t′′ଶˑˇ = ͳʹ͸,ʹͷ − ͺʹ,͸ͺͻ = Ͷ͵,ͷ͸ͳ ℃ – ɛɨɥɶɲɚɹ 
ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ; ∆tˏˈː = t′′ଵˑˇ − t′ଶˑˇ = ͻͲ − ͺͲ = ͳͲ℃ – ɦɟɧɶɲɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ 
ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ. 

 

ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɠɞɨɣ ɡɨɧɵ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 

 Fэ˔ˍ୧ = ୕i∙ଵ଴଴଴୩i∙∆୲˔˓                                                                                                 
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ɝɞɟ Q୧ – ɬɟɩɥɨɜɚɹ ɡɚɝɪɭɡɤɚ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɡɨɧɵ ɬɟɩɥɨɨɛɦɟɧɚ, ȼɬ; k୧ − 
ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ (ɡɨɧɵ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ k=50, ɫɨɛɫɬɜɟɧɧɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ k=2400, ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ k=500) 

 
Ⱦɥɹ ɡɨɧɵ ɨɯɥɚɞɢɬɟɥɹ ɩɚɪɚ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɢɬ: 
 Fэ˔ˍˑ˒ = ଷହଶ,ଵ଺ଵ∙ଵ଴଴଴ହ଴∙ଷଷ,ସଶଵ = ʹͳͲ,͹Ͷͷ ɦ2        

 
Ⱦɥɹ ɡɨɧɵ ɫɨɛɫɬɜɟɧɧɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɢɬ: 
 Fэ˔ˍ˔˒ = ଺ଽସଽ∙ଵ଴଴଴ଶସ଴଴∙ଶ଺,଴଻ଶ = ͳͳͳ,Ͳͷ͹ɦ2          

 
Ⱦɥɹ ɡɨɧɵ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɢɬ: 
 Fэ˔ˍˑˇ = ସ଼ଶ,଼ଶଵ∙ଵ଴଴଴ହ଴଴∙ଶଶ,଼ଷଶ = Ͷʹ,ʹͻͶɦ2       

      

ɗɫɤɢɡɧɚɹ ɩɥɨɳɚɞɶ ɜɫɟɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɤɚ ɫɨɫɬɚɜɢɬ: Fэ˔ˍ = ∑ Fэ˔ˍ୧ = ʹͳͲ,͹Ͷͷ + ͳͳͳ,Ͳͷ͹ + Ͷʹ,ʹͻͶ = ͵͸Ͷ,Ͳͻ͸ଷ୧=ଵ  ɦ2 
 
ȼ ɯɨɞɟ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɟɬɚ ɷɫɤɢɡɧɵɟ ɩɥɨɳɚɞɢ ɛɵɥɢ ɭɬɨɱɧɟɧɵ. Ɋɚɫɱɟɬ 

ɩɪɢɜɨɞɢɬɫɹ ɞɥɹ ɩɨɫɥɟɞɧɟɣ ɢɬɟɪɚɰɢɢ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɬɨɱɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ: Fэ˔ˍˑ˒ = ͳͶͷ,ͻ͵ʹ ɦ2   Fэ˔ˍ˔˒ = ͳͲͶ,͵ʹͳ ɦ2   Fэ˔ˍˑˇ = Ͷʹ,ͳʹ͸ ɦ2 Fэ˔ˍ = ∑ Fэ˔ˍ୧ = ͳͶͷ,ͻ͵ʹ  + ͳͲͶ,͵ʹͳ + Ͷʹ,ͳʹ͸ = ʹͻʹ,͵͹ͻଷ୧=ଵ  ɦ2 
 
                                                                                        
3.1.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɚɡɦɟɪɨɜ 

ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɚɪɚɬɚ 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɫɧɨɜɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ 

ɨɛɴɟɦ ɫɟɤɭɧɞɧɨɝɨ ɪɚɫɯɨɞɚ ɤɚɠɞɨɣ ɫɪɟɞɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ: 

 t˔˓˒ = ୲′భˑ˒+୲′′భ˔˒ଶ = ଵ଼ଽ,଻଻ହ+ଵଶ଺,ଶହଶ = ͳͷͺ,Ͳͳ͵ ℃           t˔˓˅ = ୲′మˑˇ+୲′′మˑ˒ଶ = ଼଴+ଵଶସ,ଶହହଶ = ͳͲʹ,ͳʹ͹ ℃                                                                        

 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ 
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t˔˓ˑ̌ = ୲′భˑˇ+୲′′భˑˇଶ = ଵଶ଺,ଶହ+ଽ଴ଶ = ͳͲͺ,ͳʹͷ℃  

 
ɍɞɟɥɶɧɵɟ ɨɛɴɟɦɵ ɝɪɟɸɳɟɣ ɢ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞ: 
 ϑ˒ = f(P˒ , t˔˓˒) = Ͳ,ͺͳɦ3/ɤɝ           ϑ˅ = f(P˅ , t˔˓˅ ) = Ͳ,ͲͲͳͲͶͷ ɦ3/ɤɝ. 

          
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ ϑ˅ = f(P˅ , t˔˓˅) = Ͳ,ͲͲͳͲͷɦ3/ɤɝ 
 
ɉɨɫɥɟ ɧɚɯɨɞɹɬɫɹ ɩɥɨɬɧɨɫɬɢ ɝɪɟɸɳɟɣ ɢ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ: 
 p˒ = ଵϑ˒ = ଵ଴,଼ଵ = ͳ,ʹ͵͸ɤɝ/ɦ3                                                                           p˅ = ଵϑ˅ = ଵ଴,଴଴ଵ଴ସହ = ͻͷ͸,ͻ͵ͺ ɤɝ/ɦ3                                                                            

 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ p˅ = ଵϑ˅ = ଵ଴,଴଴ଵ଴ହ = ͻͷʹ,͵ͺͳ ɤɝ/ɦ3 

 
Ɉɛɴɟɦɧɵɣ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ ɧɚɯɨɞɢɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 V˒ = D˒ ∙ ϑ˒ = ͵,ʹͳͶ ∙ Ͳ,ͺͳ = ʹ,͸ ɦ3/ɫ                                                        V˅ = G˅ ∙ ϑ˅ = Ͷͳ,ͻͳ͹ ∙ Ͳ,ͲͲͳͲͶͷ = Ͳ,ͲͶͶ ɦ3/ɫ                                                             
 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ V˅ = G˅ ∙ ϑ˅ = Ͷͳ,ͻͳ͹ ∙ Ͳ,ͲͲͳͲͷ = Ͳ,ͲͶͶ  ɦ3/ɫ 
 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɧɚɣɞɟɧɨ ɩɨ ɮɨɪɦɭɥɚɦ: w˒ = ͺͲ ∙ √ϑ˒ = ͺͲ ∙ √Ͳ,ͺͳ = ͹ͳ,ͻͷͺ ɦ/ɫ                                          

 𝑤˅ = ͵Ͳ ∙ √𝜗˅ = ͵Ͳ ∙ √Ͳ,ͲͲͳͲͶͷ = Ͳ,ͻ͹ɦ/ɫ             
 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɟɸɳɟɝɨ ɤɨɧɞɟɧɫɚɬɚ 
 𝑤˅ = ͵Ͳ ∙ √𝜗˅ = ͵Ͳ ∙ √Ͳ,ͲͲͳͲ͸͹ = Ͳ,ͻ͹ʹɦ/ɫ        
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Ⱦɥɹ ɬɪɭɛɧɨɝɨ ɩɭɱɤɚ ɜɵɛɪɚɧ ɞɢɚɦɟɬɪ ɫɬɚɥɶɧɨɣ ɬɪɭɛɵ ɧɚɪɭɠɧɵɣ 𝑑ː =Ͳ,Ͳͳ͹ ˏ, ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 0,002 ɦ. ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɫɨɫɬɚɜɥɹɟɬ 𝑑˅ː =Ͳ,Ͳͳ͵ ˏ. 
 
ɑɢɫɥɨ ɬɪɭɛ ɜ ɨɞɧɨɦ ɯɨɞɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ: 
 n = ସ∙ୋ˅π∙ୢ˅ːమ∙w˅∙୮˅                                                                                             
 n = ସ∙ସଵ,ଽଵ଻ଷ,ଵସ∙଴,଴ଵଷమ∙଴,ଽ଻∙ଽହ଺,ଽଷ଼ = ͵ͶͲ,ʹͻʹ  

ɉɪɢɧɢɦɚɟɬɫɹ n = ͵Ͷͳ  
 
Ⱦɥɢɧɚ ɬɪɭɛ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɷɫɤɢɡɧɨɣ ɩɥɨɳɚɞɢ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ: 
 l = ୊э˔ˍπ∙ୢ˅ː∙୬ = ଶଽଶ,ଷ଻ଽଷ,ଵସ∙଴,଴ଵଷ∙ଷହ଺ = ʹͲ,ͻͻͶ ɦ                                                     

 
Ʉɨɥɢɱɟɫɬɜɨ ɯɨɞɨɜ: 
 z = ͸  
Ⱦɥɢɧɚ ɨɞɧɨɝɨ ɯɨɞɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ   l′ = ୪୸ = ଶ଴,ଽଽସ଺ = ͵,Ͷͻͻ ˏ                                                                

 
Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɭɛ ɜ ɬɟɩɥɨɨɛɦɟɧɧɨɦ ɚɩɩɚɪɚɬɟ ɫ ɭɱɟɬɨɦ ɪɚɡɞɟɥɟɧɢɹ 

ɩɨ ɯɨɞɚɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ: N = n ∙ z = ͵Ͷͳ ∙ ͸ = ʹͲͶ͸ ˛˕                                            

 
3.1.8 Ʉɨɦɩɨɧɨɜɤɚ ɬɪɭɛɧɨɝɨ ɩɭɱɤɚ 
 

ɒɚɝ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɬɪɭɛ t ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ t=(1,25÷ͳ,͵ͷሻdː.  ȼ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɚɩɩɚɪɚɬɟ ɩɪɢɧɢɦɚɟɦ t = ͳ,ʹͷ ∙ dː = ͳ,ʹͷ ∙ Ͳ,Ͳͳ͹ =Ͳ,Ͳʹͳ ˏ. 
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ɑɢɫɥɨ ɲɟɫɬɢɭɝɨɥɶɧɢɤɨɜ (m) ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɜɵɪɚɠɟɧɢɸ: m = √ଵଶ∙N−ଷ−ଷ଺ = √ଵଶ∙ଶ଴ସ଺−ଷ−ଷ଺ = ʹͷ,͸ͳͶ ˛˕                            

ɉɪɢɧɢɦɚɟɬɫɹ m = ʹ͸            

ɉɪɢ ɱɢɫɥɟ ɨɤɪɭɠɧɨɫɬɟɣ (m) ɦɨɠɧɨ ɪɚɡɦɟɫɬɢɬɶ N` ɬɪɭɛ: N` = ͳ + ͵m + ͵mଶ = ͳ + ͵ ∙ ʹ͸ + ͵ ∙ ʹ͸ଶ = ʹͳͲ͹ ˛˕     

ȿɫɥɢ N<N’ ɜɵɛɢɪɚɟɬɫɹ ɫɯɟɦɚ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ.  

Ɋɚɫɱɟɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: D˅ː = D′ + dː + ʹx                                                                                    

ɝɞɟ D′ - ɞɢɚɦɟɬɪ ɧɚɢɛɨɥɶɲɟɣ ɨɤɪɭɠɧɨɫɬɢ ɩɪɢ ɤɨɥɶɰɟɜɨɣ ɪɚɡɛɢɜɤɟ ɬɪɭɛɧɵɯ 
ɞɨɫɨɤ ɢɥɢ ɧɚɢɛɨɥɶɲɚɹ ɞɢɚɝɨɧɚɥɶ ɲɟɫɬɢɭɝɨɥɶɧɢɤɚ ɩɪɢ ɪɨɦɛɢɱɟɫɤɨɣ ɪɚɡɛɢɜɤɟ, D′ = ʹ ∙ m ∙ t = ʹ ∙ ʹ͸ ∙ Ͳ,Ͳʹͳ = ͳ,ͳͲͷɦ; x - ɤɨɥɶɰɟɜɨɣ ɡɚɡɨɪ ɦɟɠɞɭ ɤɪɚɣɧɢɦɢ 
ɬɪɭɛɚɦɢ ɢ ɤɨɪɩɭɫɨɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɫɱɟɬɚɯ 6 ɦɦ. 

 D˅ː = ͳ,ͳͲͷ + Ͳ,Ͳͳ͹ + ʹ ∙ Ͳ,ͲͲ͸ = ͳ,ͳ͵Ͷ ɦ. 
 
ɉɨ ȽɈɋɌ 9617-79 ɜɵɛɢɪɚɟɦ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɤɨɪɩɭɫɚ ɦɚɤɫɢɦɚɥɶɧɨ 

ɛɥɢɡɤɨ ɤ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɨɤɪɭɝɥɹɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ:  
 D˅ː = ͳ,ʹ ˏ. 
 

Ⱦɢɚɦɟɬɪ ɩɚɬɪɭɛɤɚ (ɦ) ɞɥɹ ɩɨɞɜɨɞɚ ɝɪɟɸɳɟɣ ɫɪɟɞɵ (ɩɚɪɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɜɵɪɚɠɟɧɢɸ:              

 D˒˃˕˓ = ͳ,ͳ͵ ∙ √ ୈ˒୮˒∙ω˒                                                                                   
 D˒˃˕˓ = ͳ,ͳ͵ ∙ √ ଷ,ଶଵସଵ,ଶଷ଺∙଻ଵ,ଽହ଼ = Ͳ,ʹͳͷ ˏ 

 
Ⱦɢɚɦɟɬɪ ɩɚɬɪɭɛɤɚ ɨɬɜɨɞɚ ɤɨɧɞɟɧɫɚɬɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɫɪɟɞɵ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɟ: 
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Dˑ˒˃˕˓ = ͳ,ͳ͵ ∙ √ ଷ,ଶଵସଽଷ଻,ଶ଴଻∙଴,ଽ଻ଶ = Ͳ,Ͳ͸͹ ˏ  

Ⱦɢɚɦɟɬɪ ɩɚɬɪɭɛɤɚ ɩɨɞɜɨɞɚ ɢ ɨɬɜɨɞɚ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɫ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɟ: 

 D˒˒˃˕˓ = ͳ,ͳ͵ ∙ √ ସଵ,ଽଵ଻ଽହ଺,ଽଷ଼∙଴,ଽ଻ = Ͳ,ʹͶ ˏ 

 
3.1.9 Ʉɨɦɩɨɧɨɜɤɚ ɦɟɠɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
 
Ɋɚɡɦɟɪɵ ɦɟɠɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ (ɦ) ɩɪɢ 

ɩɪɨɞɨɥɶɧɨɦ ɨɛɬɟɤɚɧɢɢ ɩɭɱɤɚ ɬɪɭɛ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ 
ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶɫɹ ɤɚɤ: 

 Sˏ˕˓ = πସ ∙ ሺD˅ːଶ − N ∙ dଶːሻ                                                                             

 Sˏ˕˓ = ଷ,ଵସସ ∙ ሺͳ,ʹଶ − ʹͲͶ͸ ∙ Ͳ,Ͳͳ͹ଶሻ = Ͳ,͸͸͹ ˏଶ 

 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɝɪɟɸɳɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɩɚɪɚ), ɦ/ɫ, ɜ 

ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: ω˒̌ = ୚˒ୗˏ˕˓ = ଶ,଺଴,଺଺଻ = ͵,ͻͲͳɦ/ɫ                                                                     

ɝɞɟ V˒ − ɨɛɴɟɦɧɵɣ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ, ɦ3/ɫ. 

 Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɚɪɚ ɫɨɫɬɚɜɥɹɟɬ 25÷30 ɦ/ɫ. ɉɥɨɳɚɞɶ 
ɦɟɠɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚɯɨɞɢɬɫɹ ɤɚɤ: S′ˏ˕˓ = ୚˒ω˓ˈˍˇ = ଶ,଺ଶହ = Ͳ,ͳͲͶ ˏଶ             

ɝɞɟ ω˓ˈˍˇ − ɩɪɢɧɹɬɚɹ ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɚɪɚ, ɦ/ɫ. 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɛɵɥ ɜɵɛɪɚɧ ɤɨɥɶɰɟɜɨɣ 
ɬɢɩ ɩɟɪɟɝɨɪɨɞɨɤ. 

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɭɥɶɫɚɰɢɸ ɫɤɨɪɨɫɬɢ ɩɚɪɚ ɜ ɦɟɠɬɪɭɛɧɨɦ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ ɢ ɜɢɛɪɚɰɢɸ ɬɪɭɛɧɨɝɨ ɩɭɱɤɚ, ɧɟɨɛɯɨɞɢɦɨ ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ 
ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 
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S′ˏ˕˓ = Sଵ = Sଶ = Sଷ  

Ⱦɢɚɦɟɬɪ ɤɨɥɶɰɚ ɩɨɩɟɪɟɱɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ Dଵ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ 
ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɧɭɬɪɢ ɤɨɥɶɰɚ, ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɩɪɨɯɨɞɢɬ ɩɭɱɨɤ 
ɬɪɭɛ ɫ ɪɨɦɛɢɱɟɫɤɨɣ ɤɨɦɩɨɧɨɜɤɨɣ: Sଵ = π∙ୈభమସ ∙ ሺͳ − Ͳ,ͻͳ ∙ y ቀୢ୲ː ቁଶሻ             

ɝɞɟ y − ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɪɟɲɟɬɤɢ ɬɪɭɛɚɦɢ. 

ȼɵɪɚɠɚɹ  Dଵ, ɩɨɥɭɱɢɦ: 

 Dଵ = √ ସ∙ୗభπ∙ሺଵ−଴,ଽଵ∙୷ቀdtː ቁమሻ = √ ସ∙ଵ଴ସଷ,ଵସ∙ሺଵ−଴,ଽଵ∙଴,଼ቀబ,బభళబ,బమభቁమሻ = Ͳ,Ͷͻͺ ɦ 

           Ⱦɢɚɦɟɬɪ ɞɢɫɤɚ Dଶ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ɩɥɨɳɚɞɶ ɤɨɥɶɰɟɜɨɝɨ ɡɚɡɨɪɚ 
ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɢ ɞɢɫɤɨɦ: Sଶ = πସ ∙ ሺD˅ː − Dଶሻ                                              

ȼɵɪɚɠɚɹ Dଶ,  ɩɨɥɭɱɢɦ: 

 Dଶ = √D˅ːଶ − ሺସ∙ୗమπ ሻ = √ͳ,Ͷଶ − ሺସ∙଴,ଵ଴ସଷ,ଵସ ሻ = ͳ,ͳͶ͵ ˏ 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɨɩɟɪɟɱɧɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɤɨɥɶɰɟɜɨɝɨ ɬɢɩɚ h, ɦ,  
ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɰɢɥɢɧɞɪɟ ɫɪɟɞɧɟɝɨ 
ɞɢɚɦɟɬɪɚ ɩɪɢ ɫɬɟɩɟɧɢ ɡɚɩɨɥɧɟɧɢɹ ɟɝɨ ɨɤɪɭɠɧɨɫɬɢ ɬɪɭɛɚɦɢ: Sଷ = π ∙ D଴ ∙ hሺͳ − ୢ୲ː ሻ                                              

ȼɵɪɚɠɚɹ h, ɩɨɥɭɱɢɦ: 

 h = ୗయπ∙ୈబ∙ሺଵ−dtː ሻ = ଴,ଵ଴ସଷ,ଵସ∙଴,଼ଶଵ∙ሺଵ−బ,బభళబ,బమభሻ = Ͳ,ʹͲʹ ˏ 
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3.1.10 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɩɥɨɩɟɪɟɞɚɱɢ 
 
ɉɪɢ ɪɚɫɱɟɬɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ 

ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɢ ɫɨɫɬɨɹɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɸɳɢɯ ɬɪɭɛ.  
 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɫɬɟɧɤɢ ɬɪɭɛ ɤ ɧɚɝɪɟɜɚɟɦɨɦɭ 

ɬɟɩɥɨɧɨɫɢɬɟɥɸ 𝑎ଶ, ȼɬ/(ɦ2⋅Ʉ) 
 𝑎ଶ = N୳∙λୢ˅ː   

ɝɞɟ dɜɧ – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ; λɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ (ɜɨɞɵ), 0,678 ȼɬ/(ɦ⋅Ʉ), f(Pɜ , tɜɫɪ); Nuɜ – ɤɪɢɬɟɪɢɣ ɇɭɫɫɟɥɶɬɚ,  
 Nu = Ͳ,Ͳʹͳ ∙ Re଴,଼ ∙ Pr଴,ସଷ = Ͳ,Ͳʹͳ ∙ Ͷ͵ͺͲͲ଴,଼ ∙ ͳ,͹ͳ͵଴,ସଷ = ͳ͵͸,͹ʹ͵ 
 

ɝɞɟ Re = ω˅∙ୢ˅ːν˅ = ଴,ଽ଻∙଴,଴ଵଷଶ,଼଻଼∙ଵ଴−ళ = Ͷ͵ͺͲͲ - ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɨɩɪɟɞɟɥɹɟɬ ɪɟɠɢɦ 

ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; νɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɦ2/ɫ; Pr = ν˅ୟ˅ = ଶ,଼଻଼∙ଵ଴−ళଵ,଺଼∙ଵ଴−ళ = ͳ,͹ͳ͵-ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ ɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ 

ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ tɜ
ɫɪ. 

 𝑎ଶ = ଵଷ଺,଻ଶଷ∙଴,଺଻଼଴,଴ଵଷ = ͹ͳ͵͹ ʑ˕ˏమ∙К  

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɪɟɸɳɟɣ ɫɪɟɞɵ ɤ 

ɫɬɟɧɤɢ ɬɪɭɛ 𝑎ଵ, ȼɬ/(ɦ2⋅Ʉ), ɜ ɭɫɥɨɜɧɵɯ ɡɨɧɚɯ ɨɯɥɚɠɞɟɧɢɹ ɩɚɪɚ ɢ ɨɯɥɚɠɞɟɧɢɹ 
ɞɪɟɧɚɠɚ ɩɚɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɤɪɢɬɟɪɢɣ ɇɭɫɫɟɥɶɬɚ ɩɨ ɮɨɪɦɭɥɚ: 

 𝑎ଵ = N୳∙λୢː   

 
ɝɞɟ dɧ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ; λɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɝɪɟɸɳɟɣ ɫɪɟɞɵ (ɩɚɪɚ), ȼɬ/(ɦ⋅Ʉ), λɩ = f(Pɩ , tɩɫɪ); Nuɩ – ɤɪɢɬɟɪɢɣ ɇɭɫɫɟɥɶɬɚ. 
 Nu = Ͳ,͵Ͳͷ ∙ Re଴,଺ ∙ Pr଴,ଷହ ∙ ቀୗభ−ୢːୗమ−ୢːቁ଴,ଶହ ቀ ୪′ୢː ቁ଴,଴ଷ଼
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Nu = Ͳ,͵Ͳͷ ∙ ͶͶͺͲ଴,଺ ∙ ͳ,Ͳͳͳ଴,ଷହ ∙ ቀ଴,଴ଶଵ−଴,଴ଵ଻଴,ଶଵ−଴,଴ଵ଻ ቁ଴,ଶହ ቀଷ,ସଽଽ଴,଴ଵ଻ቁ଴,଴ଷ଼ = ͷͺ,ͳͷ͹  

 
ɝɞɟ l′ – ɞɥɢɧɚ ɬɪɭɛ ɨɞɧɨɝɨ ɯɨɞɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɦ; dɧ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 
ɬɪɭɛ, ɦ; s1 , s2 – ɲɚɝɢ ɬɪɭɛ ɜ ɩɨɩɟɪɟɱɧɨɦ ɢ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɨɬɨɤɚ,ɦ;  Re = ω˒∙ୢːν˒ = ଻ଵ,ଽହ଼∙଴,଴ଵ଻଴,଴଴଴ଶ଻ଷ = ͶͶͺͲ  – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɨɩɪɟɞɟɥɹɟɬ ɪɟɠɢɦ 

ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; νɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɦ2/ɫ; Pr = ν˒ୟ˒ = ଴,଴଴଴ଶ଻ଷ଴,଴଴଴ଶ଻଴ = ͳ,Ͳͳͳ – ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ; aɩ – ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɦ2/ɫ; k, m – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɪɢ 
ɪɚɫɱɟɬɟ ɡɨɧɵ Ɉɉ k = 0,6, m = 0,35. 
 𝑎ଵ = ହ଼,ଵହ଻∙଴,଴ଵ଼ଽ଺଴,଴ଵ଻ = ͸Ͷ,ͺͻʹ ʑ˕ˏమ∙К   

 
ɉɨ ɨɯɥɚɠɞɟɧɢɹ ɞɪɟɧɚɠɚ ɩɚɪɚ 
 𝑎ଵ = ଷଶ଼,଺ଶ଺  ∙଴,଴ଶହ଺଴,଴ଵ଻ = Ͷͻͷ,͹ʹ͵ ʑ˕ˏమ∙К  

ɝɞɟ dɧ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ; λɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɝɪɟɸɳɟɣ ɫɪɟɞɵ (ɩɚɪɚ), ȼɬ/(ɦ⋅Ʉ), λɩ = f(Pɩ , tɩɫɪ); Nuɩ – ɤɪɢɬɟɪɢɣ ɇɭɫɫɟɥɶɬɚ. 
 Nu = Ͳ,͵Ͳͷ ∙ Re଴,଺ ∙ Pr଴,ଷହ ∙ ቀୗభ−ୢːୗమ−ୢːቁ଴,ଶହ ቀ ୪′ୢː ቁ଴,଴ଷ଼

  Nu = Ͳ,͵Ͳͷ ∙ ͳ,ͷ͹଴,଺ ∙ ͸ʹͳͳͲ଴,ଷହ ∙ ቀ଴,଴ଶଵ−଴,଴ଵ଻଴,ଶଵ−଴,଴ଵ଻ ቁ଴,ଶହ ቀଷ,ସଽଽ଴,଴ଵ଻ቁ଴,଴ଷ଼ = ͵ʹͺ,͸ʹ͸  

 
ɝɞɟ l′ – ɞɥɢɧɚ ɬɪɭɛ ɨɞɧɨɝɨ ɯɨɞɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɦ; dɧ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 
ɬɪɭɛ, ɦ; s1 , s2 – ɲɚɝɢ ɬɪɭɛ ɜ ɩɨɩɟɪɟɱɧɨɦ ɢ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɨɬɨɤɚ,ɦ;  Re = ω˒∙ୢːν˒ = ଴,ଽ଻∙଴,଴ଵ଻଴,଴ଵ଴ହ = ͳ,ͷ͹  – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɨɩɪɟɞɟɥɹɟɬ ɪɟɠɢɦ ɞɜɢɠɟɧɢɹ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ; νɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɦ2/ɫ; Pr = ν˒ୟ˒ =଴,଴ଵ଴ହଵ,଺ଽ∙ଵ଴−ళ = ͸ʹͳͳͲ – ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ; aɩ – ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɦ2/ɫ; k, m – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɪɢ 
ɪɚɫɱɟɬɟ ɡɨɧɵ ɈȾ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ k =0,35, m = 0,6. 
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ȼ ɡɨɧɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ (ȼɬ/(ɦ2⋅Ʉ) 
ɨɩɪɟɞɟɥɹɟɬɫɹ  𝑎ଵ = ͳ,͵Ͷ B′ሺ∆୲˔˓˔˒∙୪′ሻబ,మఱ  
ɝɞɟ B′ = ͷ͹ͲͲ + ͷ͸tୱ − Ͳ,Ͳͻ ∙ tୱଶ = ͷ͹ͲͲ + ͷ͸ ∙ ͳʹ͸,ʹͷ − Ͳ,Ͳͻ ∙ ͳʹ͸,ʹͷଶ =ͳͳ͵ͶͲ – ɷɦɩɢɪɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɛɦɟɧɚ, ɝɞɟ ts(Pɩ) – ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɚɫɵɳɟɧɢɹ ɩɚɪɚ, °ɋ; l′ – ɞɥɢɧɚ ɨɞɧɨɝɨ ɯɨɞɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɦ; ∆tɫɪ – 
ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɜ ɡɨɧɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ,°ɋ. 
 𝑎ଵ = ͳ,͵Ͷ ଵଵଷସ଴ଶ଺,଴଻ଶ∙ଷ,ସଽଽሻబ,మఱ = Ͷͻͳͷ ʑ˕ˏమ∙К  

 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ kɪ, ȼɬ/(ɦ2⋅Ʉ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚ: k˓୧ = ଵୢ˔˓∙ሺ భaభ∙dː+ భమ∙λ˔˕∙୪୬ቀ dːd˅ːቁ+ భaమ∙d˅ːሻ  
ɝɞɟ dɧ, dɜɧ, dɫɪ- ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɪɭɠɧɵɣ, ɜɧɭɬɪɟɧɧɢɣ ɢ ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪɵ 
ɬɪɭɛ; λɫɬ -ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɬɪɭɛ 
(ɩɪɢɧɢɦɚɟɦ 40 ȼɬ/(ɦ⋅Ʉ). k˓ˑ˒ = ଵ଴,଴ଵହ∙ሺ భలర,ఴవమ∙బ,బభళ+ భమ∙రబ∙୪୬ቀబ,బభళబ,బభయቁ+ భళభయళ∙బ,బభయሻ = ͹ʹ,Ͷͳ͸ ʑ˕ˏమ∙К  k˓˔˒ = ଵ଴,଴ଵହ∙ሺ భరవభఱ∙బ,బభళ+ భమ∙రబ∙୪୬ቀబ,బభళబ,బభయቁ+ భళభయళ∙బ,బభయሻ =  ʹͷͷͶ ʑ˕ˏమ∙К  k˓ˑˇ = ଵ଴,଴ଵହ∙ሺ భరవఱ,ళమయ∙బ,బభళ+ భమ∙రబ∙୪୬ቀబ,బభళబ,బభయቁ+ భళభయళ∙బ,బభయሻ =  ͷͲʹ,Ͳ͵͵ ʑ˕ˏమ∙К  

 
Ɋɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɡɨɧ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚ: F˓୧ = ୕୧∙ଵ଴଴଴୩˓i∙∆୲˔˓i  

ɝɞɟ Qi – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɤȼɬ; kɪi – ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, 
ȼɬ/(ɦ2⋅Ʉ); ∆tɫɪ – ɫɪɟɞɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ °ɋ. F˓ˑ˒ = ଷହଶ,ଵ଺ଵ∙ଵ଴଴଴଻ଶ,ସଵ଺∙ଷଷ,ସଶଵ = ͳͶͷ,ͷͳ ˏଶ  F˓˔˒ = ଺ଽସଽ∙ଵ଴଴଴ଶହହସ∙ଶ଺,଴଻ଶ = ͳͲͶ,͵Ͷͻ ˏଶ  F˓ˑˇ = ସ଼ଶ,଼ଶଵ∙ଵ଴଴଴ହ଴ଶ,଴ଷଷ∙ଶଶ,଼ଷଶ = Ͷʹ,ͳʹʹ ˏଶ  

 



63 
 

Ɋɚɫɱɟɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ,% ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚ: ɁF୧ = |୊˓i−୊э˔ˍ୧୊˓i | ∙ ͳͲͲ  ɁFˑ˒ = |ଵସହ,ହଵ−ଵସହ,ଽଷଶଵସହ,ହଵ | ∙ ͳͲͲ = Ͳ,ʹͻ%    ɁF˔˒ = |ଵ଴ସ,ଷସଽ−ଵ଴ସ,ଷଶଵଵ଴ସ,ଷସଽ | ∙ ͳͲͲ = Ͳ,Ͳʹ͸%   ɁFˑˇ = |ସଶ,ଵଶଶ−ସଶ,ଵଶ଺ସଶ,ଵଶଶ | ∙ ͳͲͲ = Ͳ,ͲͲͻ %  

 
ɉɨ ɪɚɫɱɟɬɧɨɣ ɩɥɨɳɚɞɢ ɞɥɹ ɞɚɜɥɟɧɢɢɹ ɩɚɪɚ 2,413 ɛɚɪ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 

292,379 ɦ2, ɜɵɛɢɪɚɟɦ ɫɬɚɧɞɚɪɬɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɉɇ-350-16-7, ɪɢɫɭɧɨɤ ɜ 
ɉɪɢɥɨɠɟɧɢɟ Ⱥ. 

 

3.2 Ɋɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

3.2.1 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɤɨɪɩɭɫɚ ɚɩɩɚɪɚɬɚ 

Ⱦɥɹ 6,895 ɛɚɪ: 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ ɤɨɪɩɭɫɚ S, ɦ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Sˍˑ˓˒ = ୈ˅ː∙୔˒ଶ∙σˍˑ˓˒∙˗−୔˒ + ʠ                                                                              

ɝɞɟ σˍˑ˓˒ − ɧɨɦɢɧɚɥɶɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, 136 Ɇɉɚ; ʠ − ɩɪɢɛɚɜɤɢ, 
ɤɨɦɩɟɧɫɢɪɭɸɳɢɟ ɦɢɧɭɫɨɜɨɟ ɨɬɤɥɨɧɟɧɢɟ ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ, 0,004 ɦɦ; ˗ − 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ. Ɇɚɬɟɪɢɚɥ ɜɵɛɪɚɧ ɋɌ20Ʉ; 

 Sˍˑ˓˒ = ଵ,ସ∙଴,଺଼ଽଶ∙ଵଷ଺∙ଵ−଴,଺଼ଽ + Ͳ,ͲͲͶ = Ͳ,Ͳͳͷ ˏ 

 

3.2.2 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɤɪɵɲɤɢ ɜɨɞɹɧɨɣ ɤɚɦɟɪɵ 

Ɍɨɥɳɢɧɚ ɤɪɵɲɤɢ ɜɨɞɹɧɨɣ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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Sˍ˓ = ୖ˅∙୔˅ଶ∙σˍ˓∙˗−଴,ହ୔˅ + ʠ                                                                               

ɝɞɟ σˍ˓ − ɧɨɦɢɧɚɥɶɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, 136 Ɇɉɚ; ʠ − ɩɪɢɛɚɜɤɢ, 
ɤɨɦɩɟɧɫɢɪɭɸɳɢɟ ɦɢɧɭɫɨɜɨɟ ɨɬɤɥɨɧɟɧɢɟ ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ, 0,001 ɦɦ ˗ − 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ; R˅ − ɪɚɞɢɭɫ ɤɪɢɜɢɡɧɵ ɤɪɵɲɤɢ, ɦ; 

 R˅ = ୈ˅ːమସୌ = ଵ,ସమସ∙଴,ଶହ = ͳ,Ͷ  ɝɞɟ H = Ͳ,ʹͷ ∙ D˅ː − ɜɵɫɨɬɚ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɱɚɫɬɢ 

ɤɪɵɲɤɢ, ɦ. Ɇɚɬɟɪɢɚɥ ɜɵɛɪɚɧ ɋɌ20Ʉ. Sˍ˓ = ଵ,ସ∙ଶଶ∙ଵଷ଺∙ଵ−଴,ହ∙ଶ + Ͳ,ͲͲͳ = Ͳ,Ͳͳͳ ˏ  

ȼɵɫɨɬɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɤɪɵɲɤɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɧɢɠɟ: hଵ = Ͳ,͵͵D˅ː = Ͳ,͵͵ ∙ ͳ,Ͷ = Ͳ,Ͷ͸ʹ ˏ                                                   

 

3.2.3 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɧɵɯ ɞɨɫɨɤ 

Ɍɨɥɳɢɧɚ ɬɪɭɛɧɨɣ ɞɨɫɤɢ ɛɟɡ ɚɧɤɟɪɧɵɯ ɫɜɹɡɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɭɪɚɜɧɟɧɢɹ: 

S˕ˇ = Ͳ,͵ͻ͵ ∙ K ∙ D˕ˇ√ ୔˅σ˕ˇ∙˗                                                                    

ɝɞɟ K − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɤɪɟɩɥɟɧɢɟ ɬɪɭɛɧɨɣ ɞɨɫɤɢ, K = Ͳ,ͻ ÷ ͳ;  D˕ˇ = D˅ː − ɞɢɚɦɟɬɪ ɬɪɭɛɧɨɣ ɞɨɫɤɢ, ɦ; σ˕ˇ − ɧɨɦɢɧɚɥɶɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ 

ɧɚɩɪɹɠɟɧɢɟ,Ɇɩɚ; ˗ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ ˗ = Ͳ,ͻ͵ͷ − Ͳ,͸ͷ ∙ ୢ୲ː =Ͳ,ͻ͵ͷ − Ͳ,͸ͷ ∙ ଴,଴ଵ଻଴,଴ଶଵ = Ͳ,Ͷͳͷ.                                                                       

S˕ˇ = Ͳ,͵ͻ͵ ∙ Ͳ,ͻ ∙ ͳ,Ͷ√ ଶଵଷ଺∙଴,ସଵହ = Ͳ,Ͳ͸ ˏ  

 

3.2.4 Ɋɚɫɱɟɬ ɭɤɪɟɩɥɟɧɧɵɯ ɨɬɜɟɪɫɬɢɣ 
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Ɍɨɥɳɢɧɚ ɭɩɪɨɱɧɢɬɟɥɶɧɨɝɨ ɤɨɥɶɰɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ, 
ɦ: Ɂ˖ˍ = ʹ,ͷ ∙ S = ʹ,ͷ ∙ Ͳ,Ͳͳͳ = Ͳ,Ͳʹͺ                                                                                        

ɝɞɟ S − ɬɨɥɳɢɧɚ ɤɪɵɲɤɢ, ɦ. 

 Ⱦɢɚɦɟɬɪ ɭɩɪɨɱɧɢɬɟɥɶɧɨɝɨ ɤɨɥɶɰɚ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: D˖ˍ = D˒˃˕˓ + ሺͶ ÷ ͷሻɁ˖ˍ                                                                     D˖ˍ = Ͳ,ʹ͵ͷ + Ͷ ∙ Ͳ,Ͳʹͺ = Ͳ,͵Ͷͺˏ  Dˑ˖ˍ = Ͳ,Ͳͻ͵ + Ͷ ∙ Ͳ,Ͳʹͺ = Ͳ,ʹͲ͸ ˏ  D˒˖ˍ = Ͳ,ʹͶ͸ + Ͷ ∙ Ͳ,Ͳʹͺ = Ͳ,͵ͷͻ ˏ  

 

3.2.5 Ɋɚɫɱɟɬ ɛɨɥɬɨɜ ɢ ɲɩɢɥɟɤ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 ɇɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɛɨɥɬɚ ɢ ɲɩɢɥɶɤɢ, ɦ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

d˄ = ͳ,ͳ͵√୔˄∙୬˄σ˄                                                                                     

ɝɞɟ P˄ − ɭɫɢɥɢɟ ɨɬ ɡɚɬɹɠɤɢ ɧɚ ɨɞɢɧ ɛɨɥɬ, Ɇɉɚ; n˄ − ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 
ɩɪɨɱɧɨɫɬɢ ; σ˄ − ɧɨɦɢɧɚɥɶɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɉɚ; Ɇɚɬɟɪɢɚɥ 
ɜɵɛɪɚɧ ȼɋɌ4ɋɉ, ɜɵɞɟɪɠɢɜɚɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 200 0ɋ   

 P˄ = Ͳ,ͲͲͳʹͶ + Ͳ,ͲͲͳ͹͹ ∙ P˅ + Ͳ,Ͳͳͳ͹͹ ∙ D˅ː                                    
 P˄ = Ͳ,ͲͲͳʹͶ + Ͳ,ͲͲͳ͹͹ ∙ ʹ + Ͳ,Ͳͳͳ͹͹ ∙ ͳ,Ͷ = Ͳ,Ͳʹͳ ʛʞ˃ 

 d˄ = ͳ,ͳ͵√଴,଴ଶଵ∙଼ଽହ = Ͳ,ͲͶͺ ˏ 

Ɂɧɚɱɟɧɢɟ ɲɚɝɚ ɦɟɠɞɭ ɛɨɥɬɚɦɢ ɢ ɲɩɢɥɶɤɚɦɢ S˄, ɦ,ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: S˄ = ʹ,ͳ ∙ d˄ = ʹ,ͳ ∙ Ͳ,ͲͶͺ = Ͳ,ͳˏ                                                          
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Ɋɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ ɢ ɲɩɢɥɟɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ: z˄ = π∙ୈ˄ୗ˄                                                                                                  

ɝɞɟ D˄ − ɞɢɚɦɟɬɪ ɭɫɥɨɜɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɨɥɬɨɜ ɢ ɲɩɢɥɟɤ, ɦ;  D˄ = Dː˒ + d˄ + Ͳ,Ͳͳ = ͳ,Ͷ͸ͻ + Ͳ,ͲͶͺ + Ͳ,Ͳͳ = ͳ,ͷʹ͹ ˏ;  
ɝɞɟ Dː˒ − ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɩɪɨɤɥɚɞɤɢ,ɦ;  
 Dː˒ = D˅ː + ʹSˍˑ˓˒ + ʹb଴ + ʹu = ͳ,Ͷ + ʹ ∙ Ͳ,Ͳͳͷ + ʹ ∙ Ͳ,Ͳͳͷ + ʹ ∙Ͳ,ͲͲͶ = ͳ,Ͷ͸ͻ ˏ  
ɝɞɟ D˅ː − ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɤɨɪɩɭɫɚ,ɦ; Sˍˑ˓˒ − ɬɨɥɳɢɧɚ ɤɨɪɩɭɫɚ,ɦ; b଴ − 

ɲɢɪɢɧɚ ɩɪɨɤɥɚɞɤɢ,ɦ; u = ʹɁ = ʹ ∙ Ͳ,ͲͲʹ = Ͳ,ͲͲͶ − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɧɭɬɪɟɧɧɟɣ 
ɤɪɨɦɤɢ ɮɥɚɧɰɚ ɞɨ ɜɧɭɬɪɟɧɧɟɣ ɤɪɨɦɤɢ ɩɚɪɨɧɢɬɨɜɨɣ ɩɪɨɤɥɚɞɤɢ;  

 z˄ = ଷ,ଵସ∙ଵ,ହଶ଻଴,ଵ = Ͷ͹,͹͸ͺ˛˕ 

ɉɪɢɧɢɦɚɟɬɫɹ z˄ = Ͷͺ ˛˕ 

 

3.2.6 Ɋɚɫɱɟɬ ɮɥɚɧɰɟɜ 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɫɤɢɯ ɩɪɢɜɚɪɧɵɯ ɮɥɚɧɰɟɜ ɢɯ ɬɨɥɳɢɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɨɨɬɧɨɲɟɧɢɟɦ: h˗ˎ = Ͳ,ʹͷሺ୔˅ଵ଴ + ͳሻ ∙ √D˅ːSଵ                                                                

ɝɞɟ Sଵ − ɬɨɥɳɢɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɥɨɫɤɨɝɨ ɮɥɚɧɰɚ,ɦ; Sଵ = S + ʠ =Ͳ,Ͳͳͳ + Ͳ,ͲͲͶ = Ͳ,Ͳͳͷ ˏ; S −ɬɨɥɳɢɧɚ ɤɪɵɲɤɢ,ɦ; ʠ − ɩɨɩɪɚɜɤɚ,ɦ. 

  h˗ˎ = Ͳ,ʹͷ ቀ ଶଵ଴ + ͳቁ ∙ √ͳ,Ͷ ∙ Ͳ,Ͳͳͷ = Ͳ,ͲͶͶ ˏ 

 

3.2.7 Ɋɚɫɱɟɬ ɬɟɪɦɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ 
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ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɪɩɭɫɚ ɚɩɩɚɪɚɬɚ ɢ ɬɪɭɛɨɤ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɢɦ  ɮɨɪɦɭɥɚɦ: Fˍˑ˓˒ = Ͳ,͹ͺͷሺሺD˅ː + ʹSˍˑ˓˒ሻଶ + D˅ːଶሻ                                              F˕˓ = Ͳ,͹ͺͷ ∙ Nሺdː − d˅ːሻ                                                                    

 Fˍˑ˓˒ = Ͳ,͹ͺͷሺሺͳ,Ͷ + ʹ ∙ Ͳ,Ͳͳͷሻଶ + ͳ,Ͷଶሻ = Ͳ,Ͳͷ ɦ2 

 F˕˓ = Ͳ,͹ͺͷ ∙ ʹͺͶͺሺͲ,Ͳͳ͹ − Ͳ,Ͳͳ͵ሻ = Ͳ,ʹ͸ͺ ɦ2 

Ɍɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ, ɢ ɬɪɭɛɤɚɦɢ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. ∆tˍˑ˓˒ = t˒˔˓ − tˑˍ˓                                                                        .      ∆t˕˓ = t˅˔˓ − tˑˍ˓                                                                                  ∆tˍˑ˓˒ = ʹͲ͹,ͲͷͶ − ʹͷ = ͳͺʹ,ͲͷͶ ℃  ∆t˕˓ = ͳʹʹ,ͻͷ͸ − ʹͷ = ͻ͹,ͻͷ͸ ℃ 

ɋɢɥɚ ɜɨɡɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɢ ɬɪɭɛɤɚɦɢ: P୲ = ሺୟˍˑ˓˒∙∆୲ˍˑ˓˒−ୟ˕˓∙∆୲˕˓ሻభుˍˑ˓˒∙ూˍˑ˓˒+ భు˕˓∙ూ˕˓                                                                         

ɝɞɟ Eˍˑ˓˒ = ʹͲ,ʹ ∙ ͳͲସ, E˕˓ = ͳͳ,ͷ ∙ ͳͲସ − ɦɨɞɭɥɢ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɤɨɪɩɭɫɚ 
ɢ ɬɪɭɛɨɤ, Ɇɉɚ; 𝑎ˍˑ˓˒ = ͳͳ,͸ ∙ ͳͲ−଺, 𝑎˕˓ = ͳͳ,͸ ∙ ͳͲ−଺ −ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɤɨɪɩɭɫɚ ɢ ɬɪɭɛɨɤ ɚɩɩɚɪɚɬɚ,1/0ɋ. 

 P୲ = ሺଵଵ,଺∙ଵ଴−ల∙ଵ଼ଶ,଴ହସ −ଵଵ,଺∙ଵ଴−ల∙ଽ଻,ଽହ଺ሻభమబ,మ∙భబర∙బ,బఱ+ భభభ,ఱ∙భబర∙బ,మలఴ = ͹,ͶͶ͹ʛʞ˃ 

ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɨɬ ɫɨɜɦɟɫɬɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɪɟɞ ɢ ɪɚɡɧɨɫɬɢ 
ɬɟɦɩɟɪɚɬɭɪ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɚɤ: σˍˑ˓˒ = ୔t୊ˍˑ˓˒ + ୉ˍˑ˓˒∙୕ˑ˔୉ˍˑ˓˒∙୊ˍˑ˓˒+୉˕˓∙୊˕˓                                                             
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σ˕˓ = ୔t୊˕˓ + ୉˕˓∙୕ˑ˔୉ˍˑ˓˒∙୊ˍˑ˓˒+୉˕˓∙୊˕˓                                                                   

ɝɞɟ Qˑ˔ − ɨɫɟɜɚɹ ɫɢɥɚ, ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɤɨɪɩɭɫ ɢ ɬɪɭɛɤɢ ɢ ɜɨɡɧɢɤɚɸɳɚɹ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɫɪɟɞɵ, Ɇɇ;  Qˑ˔ = Ͳ,͹ͺͷሺD˅ːଶ + N ∙ dଶːሻ ∙ P˒ + Ͳ,͹ͺͷ ∙ N ∙ d˅ːଶ ∙ P˅       Qˑ˔ = Ͳ,͹ͺͷሺͳ,Ͷଶ + ʹͺͶͺ ∙ Ͳ,Ͳͳ͹ଶሻ ∙ Ͳ,͸ͺͻ + Ͳ,͹ͺͷ ∙ ʹͺͶͺ ∙ Ͳ,Ͳͳ͵ଶ ∙ 
 ∙ ʹ = ͳ,Ͳ͸ͺ ʛʜ 

 σˍˑ˓˒ = ଻,ସସ଻ ଴,଴ହ + ଶ଴,ଶ∙ଵ଴ర∙ଵ,଴଺଼ଶ଴,ଶ∙ଵ଴ర∙଴,଴ହ+ଵଵ,ହ∙ଵ଴ర∙଴,ଶ଺଼ = ͳͷ͵,ͷͷͺ ʛʞ˃ 

 σ˕˓ = ଻,ସସ଻ ଴,ଶ଺଼ + ଵଵ,ହ∙ଵ଴ర∙ଵ,଴଺଼ଶ଴,ଶ∙ଵ଴ర∙଴,଴ହ+ଵଵ,ହ∙ଵ଴ర∙଴,ଶ଺଼ = ͵Ͳ,͹ͷͷ ʛʞ˃ 

 Ɋɚɫɱɟɬɧɵɣ ɜɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɥɢɧɡɨɜɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: Dˍ = ଴,ହ∙ୈ˅ː଴,ହ−√ʟ˒σˍ = ଴,ହ∙ଵ,ସ଴,ହ−√బ,లఴవభయల = ͳ,͸͵ʹ ˏ  

ɝɞɟ Dɜɧ – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɤɨɪɩɭɫɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɦ; [ı]ɤ– ɞɨɩɭɫɤɚɟɦɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɥɢɧɡɨɜɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, Ɇɉɚ. 

 Ɉɫɟɜɚɹ ɪɟɚɤɰɢɹ ɤɨɦɩɟɧɫɚɬɨɪɚ ɩɪɢ ɩɪɢɧɹɬɨɣ ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ ɥɢɧɡɵ Sɤ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: P̱ = ୪′∙ሺୟˍˑ˓˒∙∆୲ˍˑ˓˒−ୟ˕˓∙∆୲˕˓ሻౢ′ుˍˑ˓˒∙ూˍˑ˓˒+ ౢ′ు˕˓∙ూ˕˓+బ,భఱవ∙ౡ∙ሺభ−βሻ∙ీ˅ːముˍˑ˓˒∙Sˍయ   

ɝɞɟ l′ – ɞɥɢɧɚ ɨɞɧɨɝɨ ɯɨɞɚ ɦ; 𝑎ˍˑ˓˒ = ͳͳ,͸ ∙ ͳͲ−଺, 𝑎˕˓ = ͳͳ,͸ ∙ͳͲ−଺ −ɤɨɷɮɮɢɰɢɟɧɬɵ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɤɨɪɩɭɫɚ ɢ ɬɪɭɛɨɤ ɚɩɩɚɪɚɬɚ,1/0ɋ; 
∆tɤɨɪɩ = tɩɫɪ−tɨɤɪ – ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɨɪɩɭɫɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, °ɋ; ∆tɬɪ=tɜɫɪ−tɨɤɪ– ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɪɚɛɨɱɟɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɬɪɭɛɨɤ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, °ɋ; Eɤɨɪɩ, Eɬɪ – 
ɦɨɞɭɥɢ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɤɨɪɩɭɫɚ ɢ ɬɪɭɛɨɤ, Ɇɉɚ, ɞɥɹ ɫɬɚɥɢ Eˍˑ˓˒ = ʹͲ,ʹ ∙
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ͳͲସʛʞ˃, E˕˓ = ͳͳ,ͷ ∙ ͳͲସ ʛʞ˃; Fɤɨɪɩ, Fɬɪ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɤɨɪɩɭɫɚ ɚɩɩɚɪɚɬɚ ɢ ɟɝɨ ɬɪɭɛɨɤ, ɦ2; β = ୈ˅ːୈˍ = ଵ,ସଵ,଺ଷଶ = Ͳ,ͺͷͺ −ɩɨɩɪɚɜɨɱɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ; ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ k- k = ͸,ͻ ∙ ቀଵ−βమβ − ସ∙ሺ୪୬ሺβሻሻమଵ−βమ ቁ ∙ ଵଵ−β = ͸,ͻ ∙ ቀଵ−଴,଼ହ଼మ଴,଼ହ଼ − ସ∙ሺ୪୬ሺ଴,଼ହ଼ሻሻమଵ−଴,଼ହ଼మ ቁ ∙ ଵଵ−଴,଼ହ଼ =−ʹ,͵ͶͶ   P̱ = ଺,଴ଶସ∙ሺଵଵ,଺∙ଵ଴−ల∙ଵ଼ଶ,଴ହସ −ଵଵ,଺∙ଵ଴−ల∙ଽ଻,ଽହ଺ሻల,బమరమబ,మ∙భబర∙బ,బఱ+ ల,బమరమబ,మ∙భబర∙బ,మలఴ+బ,భఱవ∙−మ,యరర∙ሺభ−బ,ఴఱఴሻ∙భ,రమమబ,మ∙భబర∙బ,బభఱయ = −Ͳ,ͲͶʹ  

  

Ⱦɟɮɨɪɦɚɰɢɹ ɨɞɧɨɣ ɥɢɧɡɵ ɤɨɦɩɟɧɫɚɬɨɪɚ ∆ɥ ɜɵɱɢɫɥɹɟɬɫɹ:  ∆ˎ= ଴,ଵହଽ∙୩∙ሺଵ−βሻ∙୔ˍ∙ୈ˅ːమ୉ˍˑ˓˒∙ୗˍయ =  ଴,ଵହଽ∙−ଶ,ଷସସ∙ሺଵ−଴,଼ହ଼ሻ∙−଴,଴ସଶ∙ଵ,ସమଶ଴,ଶ∙ଵ଴ర∙଴,଴ଵହయ = Ͳ,ͲͲ͸  

Ɋɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɥɢɧɡ ɜ ɤɨɦɩɟɧɫɚɬɨɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

𝑧ˎ = ୪′∆ˎ ∙ ቆ|aˍˑ˓˒ ∙ ∆tˍˑ˓˒ − a˕˓ ∙ ∆t˕˓| − P̱ ∙ ( ଵ୉ˍˑ˓˒∙୊ˍˑ˓˒ + ଵ୉˕˓∙୊˕˓)ቇ  

𝑧ˎ = ଺,଴ଶସ଴,଴଴଺ ∙ (|ͳͳ,͸ ∙ ͳͲ−଺ ∙ ͳͺʹ,ͲͷͶ − ͳͳ,͸ ∙ ͳͲ−଺ ∙ ͻ͹,ͻͷ͸| − −Ͳ,ͲͶʹ ∙ቀ ଵଶ଴,ଶ∙ଵ଴ర∙଴,଴ହ + ଵଶ଴,ଶ∙ଵ଴ర∙଴,ଶ଺଼ቁ) = ͳ  

 

Ⱦɥɹ 2,413 ɛɚɪ: 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ ɤɨɪɩɭɫɚ S, ɦ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Sˍˑ˓˒ = ୈ˅ː∙୔˒ଶ∙σˍˑ˓˒∙˗−୔˒ + ʠ                                                                              
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ɝɞɟ σˍˑ˓˒ − ɧɨɦɢɧɚɥɶɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, 136 Ɇɉɚ; ʠ − 

ɩɪɢɛɚɜɤɢ,ɤɨɦɩɟɧɫɢɪɭɸɳɢɟ ɦɢɧɭɫɨɜɨɟ ɨɬɤɥɨɧɟɧɢɟ ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ, 0,004 ɦɦ; ˗ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ. Ɇɚɬɟɪɢɚɥ ɜɵɛɪɚɧ ɋɌ20Ʉ; 

 Sˍˑ˓˒ = ଵ,ଶ∙଴,ଶସଵଷଶ∙ଵଷ଺∙ଵ−଴,ଶସଵଷ + Ͳ,ͲͲͶ = Ͳ,ͲͲͷ ˏ 

 

3.2.8 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɤɪɵɲɤɢ ɜɨɞɹɧɨɣ ɤɚɦɟɪɵ 

Ɍɨɥɳɢɧɚ ɤɪɵɲɤɢ ɜɨɞɹɧɨɣ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Sˍ˓ = ୖ˅∙୔˅ଶ∙σˍ˓∙˗−଴,ହ୔˅ + ʠ                                                                               

ɝɞɟ σˍ˓ − ɧɨɦɢɧɚɥɶɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, 136 Ɇɉɚ; ʠ − ɩɪɢɛɚɜɤɢ, 
ɤɨɦɩɟɧɫɢɪɭɸɳɢɟ ɦɢɧɭɫɨɜɨɟ ɨɬɤɥɨɧɟɧɢɟ ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ, 0,001 ɦɦ ˗ − 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ; R˅ − ɪɚɞɢɭɫ ɤɪɢɜɢɡɧɵ ɤɪɵɲɤɢ,ɦ; 

 R˅ = ୈ˅ːమସୌ = ଵ,ଶమସ∙଴,ଶହ = ͳ,ʹ  ɝɞɟ H = Ͳ,ʹͷ ∙ D˅ː − ɜɵɫɨɬɚ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɱɚɫɬɢ 

ɤɪɵɲɤɢ,ɦ. Ɇɚɬɟɪɢɚɥ ɜɵɛɪɚɧ ɋɌ20Ʉ. Sˍ˓ = ଵ,ଶ∙ଶଶ∙ଵଷ଺∙ଵ−଴,ହ∙ଶ + Ͳ,ͲͲͳ = Ͳ,Ͳͳ ˏ  

ȼɵɫɨɬɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɤɪɵɲɤɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɧɢɠɟ: hଵ = Ͳ,͵͵D˅ː = Ͳ,͵͵ ∙ ͳ,ʹ = Ͳ,͵ͻ͸ ˏ                                                   

 

3.2.9 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɧɵɯ ɞɨɫɨɤ 

Ɍɨɥɳɢɧɚ ɬɪɭɛɧɨɣ ɞɨɫɤɢ ɛɟɡ ɚɧɤɟɪɧɵɯ ɫɜɹɡɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɭɪɚɜɧɟɧɢɹ: 

S˕ˇ = Ͳ,͵ͻ͵ ∙ K ∙ D˕ˇ√ ୔˅σ˕ˇ∙˗                                                                    
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ɝɞɟ K − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɤɪɟɩɥɟɧɢɟ ɬɪɭɛɧɨɣ ɞɨɫɤɢ, K = Ͳ,ͻ ÷ ͳ;  D˕ˇ = D˅ː − ɞɢɚɦɟɬɪ ɬɪɭɛɧɨɣ ɞɨɫɤɢ,ɦ; σ˕ˇ − ɧɨɦɢɧɚɥɶɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ 

ɧɚɩɪɹɠɟɧɢɟ,Ɇɩɚ; ˗ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ˗ = Ͳ,ͻ͵ͷ − Ͳ,͸ͷ ∙ ୢ୲ː =Ͳ,ͻ͵ͷ − Ͳ,͸ͷ ∙ ଴,଴ଵ଻଴,଴ଶଵ = Ͳ,Ͷͳͷ.                                                                       

S˕ˇ = Ͳ,͵ͻ͵ ∙ Ͳ,ͻ ∙ ͳ,ʹ√ ଶଵଷ଺∙଴,ସଵହ = Ͳ,Ͳͷͳ ˏ  

 

3.2.10 Ɋɚɫɱɟɬ ɭɤɪɟɩɥɟɧɧɵɯ ɨɬɜɟɪɫɬɢɣ 

Ɍɨɥɳɢɧɚ ɭɩɪɨɱɧɢɬɟɥɶɧɨɝɨ ɤɨɥɶɰɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ, 
ɦ: Ɂ˖ˍ = ʹ,ͷ ∙ S = ʹ,ͷ ∙ Ͳ,Ͳͳ = Ͳ,Ͳʹͷ                                                                                         

ɝɞɟ S − ɬɨɥɳɢɧɚ ɤɪɵɲɤɢ,ɦ. 

 Ⱦɢɚɦɟɬɪ ɭɩɪɨɱɧɢɬɟɥɶɧɨɝɨ ɤɨɥɶɰɚ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: D˖ˍ = D˒˃˕˓ + ሺͶ ÷ ͷሻɁ˖ˍ                                                                     D˖ˍ = Ͳ,ʹͳͷ + Ͷ ∙ Ͳ,Ͳʹͷ = Ͳ,͵ͳ͵ˏ  Dˑ˖ˍ = Ͳ,Ͳ͸͹ + Ͷ ∙ Ͳ,Ͳʹͷ = Ͳ,ͳ͸͸ ˏ  D˒˖ˍ = Ͳ,ʹͶ + Ͷ ∙ Ͳ,Ͳʹͷ = Ͳ,͵͵ͻ ˏ  

 

3.2.11 Ɋɚɫɱɟɬ ɛɨɥɬɨɜ ɢ ɲɩɢɥɟɤ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 ɇɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɛɨɥɬɚ ɢ ɲɩɢɥɶɤɢ, ɦ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

d˄ = ͳ,ͳ͵√୔˄∙୬˄σ˄                                                                                     
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ɝɞɟ P˄ − ɭɫɢɥɢɟ ɨɬ ɡɚɬɹɠɤɢ ɧɚ ɨɞɢɧ ɛɨɥɬ, Ɇɉɚ; n˄ − ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 
ɩɪɨɱɧɨɫɬɢ ; σ˄ − ɧɨɦɢɧɚɥɶɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɉɚ; Ɇɚɬɟɪɢɚɥ 
ɜɵɛɪɚɧ ȼɋɌ4ɋɉ,ɜɵɞɟɪɠɢɜɚɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 200 0ɋ   

 P˄ = Ͳ,ͲͲͳʹͶ + Ͳ,ͲͲͳ͹͹ ∙ P˅ + Ͳ,Ͳͳͳ͹͹ ∙ D˅ː                                    
 P˄ = Ͳ,ͲͲͳʹͶ + Ͳ,ͲͲͳ͹͹ ∙ ʹ + Ͳ,Ͳͳͳ͹͹ ∙ ͳ,ʹ = Ͳ,Ͳͳͻ ʛʞ˃ 

 d˄ = ͳ,ͳ͵√଴,଴ଵଽ∙଼ଽହ = Ͳ,ͲͶͷ ˏ 

Ɂɧɚɱɟɧɢɟ ɲɚɝɚ ɦɟɠɞɭ ɛɨɥɬɚɦɢ ɢ ɲɩɢɥɶɤɚɦɢ S˄, ɦ,ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: S˄ = ʹ,ͳ ∙ d˄ = ʹ,ͳ ∙ Ͳ,ͲͶͷ = Ͳ,Ͳͻͷˏ                                                          

Ɋɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ ɢ ɲɩɢɥɟɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ: z˄ = π∙ୈ˄ୗ˄                                                                                                  

ɝɞɟ D˄ − ɞɢɚɦɟɬɪ ɭɫɥɨɜɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɨɥɬɨɜ ɢ ɲɩɢɥɟɤ, ɦ; D˄ = Dː˒ + d˄ + Ͳ,Ͳͳ = ͳ,ʹͶͻ + Ͳ,ͲͶͷ + Ͳ,Ͳͳ = ͳ,͵ͲͶ ˏ;  
ɝɞɟ Dː˒ − ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɩɪɨɤɥɚɞɤɢ,ɦ;  Dː˒ = D˅ː + ʹSˍˑ˓˒ + ʹb଴ + ʹu = ͳ,ʹ + ʹ ∙ Ͳ,ͲͲͷ + ʹ ∙ Ͳ,Ͳͳͷ + ʹ ∙Ͳ,ͲͲͶ = ͳ,ʹͶͻ ˏ; 
ɝɞɟ D˅ː − ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɤɨɪɩɭɫɚ,ɦ; Sˍˑ˓˒ − ɬɨɥɳɢɧɚ ɤɨɪɩɭɫɚ,ɦ; b଴ − 

ɲɢɪɢɧɚ ɩɪɨɤɥɚɞɤɢ,ɦ; u = ʹɁ = ʹ ∙ Ͳ,ͲͲʹ = Ͳ,ͲͲͶ − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɧɭɬɪɟɧɧɟɣ 
ɤɪɨɦɤɢ ɮɥɚɧɰɚ ɞɨ ɜɧɭɬɪɟɧɧɟɣ ɤɪɨɦɤɢ ɩɚɪɨɧɢɬɨɜɨɣ ɩɪɨɤɥɚɞɤɢ;  

 z˄ = ଷ,ଵସ∙ଵ,ଷ଴ସ଴,଴ଽହ = Ͷ͵,ʹ͸ͷ˛˕ 

ɉɪɢɧɢɦɚɟɬɫɹ z˄ = ͶͶ ˛˕ 

3.2.12 Ɋɚɫɱɟɬ ɮɥɚɧɰɟɜ 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɫɤɢɯ ɩɪɢɜɚɪɧɵɯ ɮɥɚɧɰɟɜ ɢɯ ɬɨɥɳɢɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɨɨɬɧɨɲɟɧɢɟɦ: 
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h˗ˎ = Ͳ,ʹͷሺ୔˅ଵ଴ + ͳሻ ∙ √D˅ːSଵ                                                                

ɝɞɟ Sଵ − ɬɨɥɳɢɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɥɨɫɤɨɝɨ ɮɥɚɧɰɚ,ɦ; Sଵ = S + ʠ =Ͳ,Ͳͳ + Ͳ,ͲͲͶ = Ͳ,ͲͳͶ ˏ; S −ɬɨɥɳɢɧɚ ɤɪɵɲɤɢ,ɦ; ʠ − ɩɨɩɪɚɜɤɚ,ɦ. 

  h˗ˎ = Ͳ,ʹͷ ቀ ଶଵ଴ + ͳቁ ∙ √ͳ,ʹ ∙ Ͳ,ͲͳͶ = Ͳ,ͲͶͶ ˏ 

 

3.2.13 Ɋɚɫɱɟɬ ɬɟɪɦɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɪɩɭɫɚ ɚɩɩɚɪɚɬɚ ɢ ɬɪɭɛɨɤ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɢɦ  ɮɨɪɦɭɥɚɦ: Fˍˑ˓˒ = Ͳ,͹ͺͷሺሺD˅ː + ʹSˍˑ˓˒ሻଶ + D˅ːଶሻ                                              F˕˓ = Ͳ,͹ͺͷ ∙ Nሺdː − d˅ːሻ                                                                    

 Fˍˑ˓˒ = Ͳ,͹ͺͷሺሺͳ,ʹ + ʹ ∙ Ͳ,ͲͲͷሻଶ + ͳ,ʹଶሻ = Ͳ,Ͳ͵͹ ɦ2 

 F˕˓ = Ͳ,͹ͺͷ ∙ ʹͲͶ͸ሺͲ,Ͳͳ͹ − Ͳ,Ͳͳ͵ሻ = Ͳ,ͳͻ͵ ɦ2 

Ɍɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ, ɢ ɬɪɭɛɤɚɦɢ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɰɟɯɭ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 28 ɋ0. ∆tˍˑ˓˒ = t˒˔˓ − tˑˍ˓                                                                        .      ∆t˕˓ = t˅˔˓ − tˑˍ˓                                                                                  ∆tˍˑ˓˒ = ͳͷͺ,Ͳͳ͵ − ʹͷ = ͳ͵͵,Ͳͳ͵ ℃  ∆t˕˓ = ͳͲʹ,ͳʹ͹ − ʹͷ = ͹͹,ͳʹ͹ ℃ 

ɋɢɥɚ ɜɨɡɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɢ ɬɪɭɛɤɚɦɢ: P୲ = ሺୟˍˑ˓˒∙∆୲ˍˑ˓˒−ୟ˕˓∙∆୲˕˓ሻభుˍˑ˓˒∙ూˍˑ˓˒+ భు˕˓∙ూ˕˓                                                                         
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ɝɞɟ Eˍˑ˓˒ = ʹͲ,ʹ ∙ ͳͲସ, E˕˓ = ͳͳ,ͷ ∙ ͳͲସ − ɦɨɞɭɥɢ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɤɨɪɩɭɫɚ 
ɢ ɬɪɭɛɨɤ, Ɇɉɚ; 𝑎ˍˑ˓˒ = ͳͳ,͸ ∙ ͳͲ−଺, 𝑎˕˓ = ͳͳ,͸ ∙ ͳͲ−଺ −ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɤɨɪɩɭɫɚ ɢ ɬɪɭɛɨɤ ɚɩɩɚɪɚɬɚ,1/0ɋ   . 

 P୲ = ሺଵଵ,଺∙ଵ଴−ల∙ଵଷଷ,଴ଵଷ  −ଵଵ,଺∙ଵ଴−ల∙଻଻,ଵଶ଻ሻభమబ,మ∙భబర∙బ,బఱ+ భభభ,ఱ∙భబర∙బ,మలఴ = ͵,͸ͷ͸ʛʞ˃ 

ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɨɬ ɫɨɜɦɟɫɬɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɪɟɞ ɢ ɪɚɡɧɨɫɬɢ 
ɬɟɦɩɟɪɚɬɭɪ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɚɤ: σˍˑ˓˒ = ୔t୊ˍˑ˓˒ + ୉ˍˑ˓˒∙୕ˑ˔୉ˍˑ˓˒∙୊ˍˑ˓˒+୉˕˓∙୊˕˓                                                             

σ˕˓ = ୔t୊˕˓ + ୉˕˓∙୕ˑ˔୉ˍˑ˓˒∙୊ˍˑ˓˒+୉˕˓∙୊˕˓                                                                   

ɝɞɟ Qˑ˔ − ɨɫɟɜɚɹ ɫɢɥɚ,ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɤɨɪɩɭɫ ɢ ɬɪɭɛɤɢ ɢ ɜɨɡɧɢɤɚɸɳɚɹ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦɞɚɜɥɟɧɢɹ ɫɪɟɞɵ,Ɇɇ;  Qˑ˔ = Ͳ,͹ͺͷሺD˅ːଶ + N ∙ dଶːሻ ∙ P˒ + Ͳ,͹ͺͷ ∙ N ∙ d˅ːଶ ∙ P˅       Qˑ˔ = Ͳ,͹ͺͷሺͳ,ʹଶ + ʹͲͶ͸ ∙ Ͳ,Ͳͳ͹ଶሻ ∙ Ͳ,ʹͶͳ͵ + Ͳ,͹ͺͷ ∙ ʹͲͶ͸ ∙ Ͳ,Ͳͳ͵ଶ ∙ 
 ∙ ʹ = Ͳ,͸ͷͺ ʛʜ 

 σˍˑ˓˒ = ଷ,଺ହ଺ ଴,଴ଷ଻ + ଶ଴,ଶ∙ଵ଴ర∙଴,଺ହ଼ଶ଴,ଶ∙ଵ଴ర∙଴,଴ଷ଻+ଵଵ,ହ∙ଵ଴ర∙଴,ଵଽଷ = ͳͲʹ,ͳͲͷ ʛʞ˃ 

 σ˕˓ = ଷ,଺ହ଺ ଴,ଵଽଷ + ଵଵ,ହ∙ଵ଴ర∙଴,଺ହ଼ଶ଴,ଶ∙ଵ଴ర∙଴,଴ଷ଻+ଵଵ,ହ∙ଵ଴ర∙଴,ଵଽଷ = ʹͳ,ͷͳͶ ʛʞ˃ 

ȼɵɜɨɞ: ɪɚɫɱɟɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ σˍˑ˓˒< σˍˑ˓˒ = ͳ͵͸ ɤɨɬɨɪɵɣ ɜɵɛɪɚɧɚ 
ɩɨɷɬɨɦɭ ɪɚɫɱɟɬ ɩɨ ɥɢɧɡɨɜɵɣ ɤɨɦɩɟɧɫɚɬɨɪ ɧɟ ɧɭɠɧɨ ɩɨɫɱɢɬɚɬɶ ɞɥɹ ɞɚɜɥɟɧɢɹ 
ɩɚɪɚ 2,413 ɛɚɪ. 

3.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ  
 

Ɉɩɢɫɚɧɢɟ ɢ ɪɢɫɤɢ 
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Ɍɟɩɥɨɨɛɦɟɧɧɢɤɢ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɦɟɠɞɭ ɤɨɬɥɚɦɢ ɢ ɞɟɚɷɬɨɪɚɦɢ ɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɗɥɟɤɬɪɨɫɬɚɧɰɢɹ ɹɜɥɹɟɬɫɹ ɲɭɦɧɨɣ ɡɨɧɨɣ ɢɡ-ɡɚ ɪɚɛɨɬɚɸɳɢɯ 
ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɬɭɪɛɢɧ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɨɤɪɭɝ ɤɨɬɥɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɵɲɟ. ɉɨɷɬɨɦɭ ɫɭɳɟɫɬɜɭɟɬ ɪɢɫɤ ɩɨɬɟɪɢ ɡɜɭɤɚ, ɟɫɥɢ ɧɟ ɧɨɫɢɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɬɵɱɤɢ ɞɥɹ ɭɲɟɣ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɚ 
ɬɚɤɠɟ ɪɢɫɤ ɬɟɩɥɨɜɨɝɨ ɭɞɚɪɚ, ɟɫɥɢ ɧɟ ɧɨɫɢɬɶ ɨɞɟɠɞɭ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɜɟɧɬɢɥɹɰɢɟ. ȼɢɞɧɵɟ ɨɩɚɫɧɨɫɬɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: Ɉɠɨɝ ɫ ɝɨɪɹɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɤɨɬɥɨɜ, ɜɞɵɯɚɧɢɟ ɞɵɦɚ ɨɬ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɠɨɝɢ ɩɚɪɨɦ ɨɬ ɜɵɯɨɞɨɜ ɢɡ ɬɪɭɛ, 
ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɨɬ ɞɥɢɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɩɥɚ, ɬɪɚɜɦɵ ɝɨɥɨɜɵ ɨɬ ɜɟɪɯɧɢɯ 
ɬɪɭɛ ɢ ɬ.ɞ. 

 
 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɢ ɬɪɭɞɨɡɚɬɪɚɬɵ 
 Ɋɚɛɨɬɧɢɤɢ ɛɭɞɭɬ ɪɚɛɨɬɚɬɶ 5 8-ɱɚɫɨɜɵɯ ɫɦɟɧ ɜ ɧɟɞɟɥɸ. ɉɪɢɦɟɪɧɨ 40000 

ɪɭɛɥɟɣ ɜ ɦɟɫɹɰ, ɜɵɩɥɚɱɢɜɚɸɬɫɹ ɩɨɞɪɹɞɱɢɤɚɦ ɪɚɡ ɜ ɞɜɟ ɧɟɞɟɥɢ. (20000 ɤɚɠɞɵɟ 
ɞɜɚ ɦɟɫɹɰɚ). 

 
 

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɥɹ ɩɟɪɫɨɧɚɥɚ 
Ȼɟɡɨɩɚɫɧɨɫɬɶ 

 
ɍɫɬɚɧɨɜɤɚ: 
ɉɪɢ ɩɨɞɴɟɦɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɜɫɟɝɞɚ ɢɫɩɨɥɶɡɭɣɬɟ ɩɨɞɴɟɦɧɵɣ ɤɪɚɧ. Ɉɧ 

ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɤɚɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨ, ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɨ. ɋɥɟɞɢɬɟ ɡɚ ɬɟɦ, 
ɱɬɨɛɵ ɫɨ ɫɬɨɪɨɧɵ ɧɟɩɨɞɜɢɠɧɨɣ ɤɪɵɲɤɢ ɛɵɥɨ ɞɨɫɬɚɬɨɱɧɨ ɫɜɨɛɨɞɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ ɞɟɦɨɧɬɚɠɚ ɩɟɪɟɞɧɟɣ ɤɪɵɲɤɢ. Ɏɭɧɞɚɦɟɧɬ ɢ ɨɩɨɪɵ ɞɨɥɠɧɵ 
ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦɢ, ɱɬɨɛɵ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɧɟ ɨɤɚɡɵɜɚɥ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɣ 
ɧɚɝɪɭɡɤɢ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤ. ȼɫɟ ɨɬɜɟɪɫɬɢɹ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɨɜɟɪɟɧɵ ɧɚ ɧɚɥɢɱɢɟ ɢɧɨɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɡɚɳɢɬɧɵɟ ɩɪɨɛɤɢ ɫɥɟɞɭɟɬ 
ɫɧɢɦɚɬɶ ɬɨɥɶɤɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ. 

 
Ɉɩɟɪɚɰɢɹ: 
ȼɫɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɱɢɫɬɨɣ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɢɤɨɝɞɚ 

ɧɟ ɜɜɨɞɢɬɟ ɝɪɟɸɳɢɣ ɩɚɪ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɩɭɫɬ ɢɥɢ ɯɨɥɨɞɟɧ. 
ɇɢɤɨɝɞɚ ɧɟ ɭɞɚɪɹɣɬɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɯɨɥɨɞɧɨɣ ɠɢɞɤɨɫɬɶɸ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ. 
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ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɡɚɩɪɟɳɚɟɬɫɹ ɜ ɭɫɥɨɜɢɹɯ, ɩɪɟɜɵɲɚɸɳɢɯ 
ɭɤɚɡɚɧɧɵɟ ɧɚ ɡɚɜɨɞɫɤɨɣ ɬɚɛɥɢɱɤɟ. 

 
Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ:  
ɑɟɪɟɡ ɪɟɝɭɥɹɪɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ ɢ ɬɚɤ ɱɚɫɬɨ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ 

ɨɩɵɬ, ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɜɧɭɬɪɟɧɧɟɟ ɢ ɜɧɟɲɧɟɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ ɧɚ ɩɪɟɞɦɟɬ 
ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɨɫɚɞɤɚ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɫɭɳɟɫɬɜɭɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɱɢɫɬɢɬɶ.   

 
Ʉɨɧɬɪɨɥɶɧɵɣ ɫɩɢɫɨɤ ɛɟɡɨɩɚɫɧɨɫɬɢ:  
Ɋɟɫɩɢɪɚɬɨɪ - ɝɚɡ, ɭɲɧɵɟ ɩɪɨɛɤɢ, ɬɜɟɪɞɚɹ ɲɥɹɩɚ, ɪɚɛɨɱɢɟ ɛɨɬɢɧɤɢ 
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4 ɗɄɈɇɈɆɂɑȿɋɄȺə ɑȺɋɌɖ  
4.1 Ɉɰɟɧɤɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

4.1.1 Ⱦɨ ɪɟɤɨɧɫɬɪɭɤɰɢɣ 

 
Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ, ɤȼɬ: 
 Q˕˖ = D˕ ∙ ሺi଴ − t̅˒˅ሻ 

ɝɞɟ D˕ −ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ ɤɝ/ɫ; i଴ − ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɞ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; t̅˒˅ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɤȾɠ/ɤɝ. 
 Q˕˖˃ = ʹͺ,Ͷͷͻ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͵͵ͺ,ͺ͸ʹሻ = ͹ͺ͵ͲͲ ˍʑ˕ Q˕˖˄ = ͷ͵,Ͷͻͷ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͵͵ͺ,ͺ͸ʹሻ = ͳͶ͹ʹͲͲ ˍʑ˕ Q˕˖˅ = ͷͻ,ʹ͸Ͳ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͵͵ͺ,ͺ͸ʹሻ = ͳ͸͵ͲͲͲ ˍʑ˕ 

 Q˕˖ = Q˕˖˃ + Q˕˖˄ + Q˕˖˅ = ͹ͺ͵ͲͲ + ͳͶ͹ʹͲͲ + ͳ͸͵ͲͲͲ = ͵ͺͺͷͲͲ ˍʑ˕ 

 
 Ɂɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɤȼɬ: 
 Q˕𝑖 = (D˕˒ ∙ ሺi˒ − 𝜏ˊሻ) + (D˘ˏ˃˘ ∙ ሺiˍ − 𝜏ˊሻ)  

ɝɞɟ D˕˒ − ɪɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 6,895 ɛɚɪ ɤɝ/ɫ; D˘ˏ˃˘ − ɪɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 2,413 ɛɚɪ ɤɝ/ɫ; i˒ − 
ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɤȾɠ/ɤɝ; iˍ − ɷɧɬɚɥɶɩɢɹ ɩɨɫɥɟ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; 𝜏ˊ − 
ɷɧɬɚɥɶɩɢɹ ɡɚɜɨɞɚ ɤȾɠ/ɤɝ. 

 Q˕ల,ఴవఱ = D˕˒ ∙ ሺi˒ − 𝜏ˊሻ = ͹ͳ,͸Ͳ͹ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹ͵Ͳ,Ͷ͹Ͷሻ = ͳͻͷͳͲͲ ˍʑ˕ Q˕మ,రభయ = D˘ˏ˃˘ ∙ ሺiˍ − 𝜏ˊሻ = Ͷͻ,ʹ͵ͳ ∙ ሺʹͺͶͺ,Ͷ͸ʹ − ʹ͵Ͳ,Ͷ͹Ͷሻ= ͳʹͺͻͲͲ ˍʑ˕ 
 Q˕ = ͳͻͷͳͲͲ + ͳʹͺͻͲͲ = ͵ʹ͵ͻͲͲ ˍʑ˕ 

 
 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: Q˕˖э = Q˕˖ − Q˕  
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ɝɞɟ Q˕˖ − ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɢɧɭ ɤȼɬ; Q˕ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɤȼɬ. 
 Q˕˖э = ͵ͺͺͷͲͲ − ͵ʹ͵ͻͲͲ = ͸Ͷͷ͸Ͳ ˍʑ˕ 

 
 Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, ɤȼɬ:  

 Q˒ˈ = D˒ˈ ∙ ሺi˒ˈ − t̅˒˅ሻ  
ɝɞɟ D˒ˈ − ɪɚɫɯɨɞ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɚ ɤɝ/ɫ; i˒ˈ– ɧɚɱɚɥɶɧɚɹ ɷɧɬɚɥɶɩɢɹ, 
ɤȾɠ/ɤɝ; t̅˒˅ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɤȾɠ/ɤɝ. 
 Q˒ˈ = ͳ͸ͳ,Ͷ͹ͻ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͵͵ͺ,ͺ͸ʹሻ = ͶͶͶ͵ͲͲ ˍʑ˕ 
 
 ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: 

 B = ୕˒ˈ୕ː˓∙˒ˆ  
ɝɞɟ Q˒ˈ − ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ ɤȼɬ; Qː˓ −ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ ɤȾɠ/ɤɝ ቀQː˓ = ʹͻ͵ͳͲ ˍʓˉˍˆ ቁ; ˒ˆ −ɄɉȾ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, (˒ˆ = Ͳ,ͻͳ). 

 

 B = ସସସଷ଴଴ଶଽଷଵ଴∙଴,ଽଵ = ͳ͸,͸ͷ͹ ˍˆ̝
 

  
Ʉɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ: 
 

𝑖 = ୧˒−୧ౡ୧బ−୧ౡ ∙ ቀͳ + K ∙ ୧బ−୧˒భ୧బ−୧ౡ ቁ  

ɝɞɟ i଴ −ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɞ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; i˒ − ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ 
ɤȾɠ/ɤɝ; iˍ − ɷɧɬɚɥɶɩɢɹ ɩɨɫɥɟ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; K −ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɢɬ ɨɬ 
ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧ ሺK = Ͳ,ʹͷሻ. 

 

଺,଼ଽହ = ʹͻͷͶ − ʹͺͶͺ,Ͷ͸ʹ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ ∙ (ͳ + Ͳ,ʹͷ ∙ ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ)= Ͳ,ͷ 
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ଶ,ସଵଷ = ʹͺͶͺ,Ͷ͸ʹ − ʹͺͶͺ,Ͷ͸ʹ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ ∙ (ͳ + Ͳ,ʹͷ ∙ ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ) = Ͳ 

  
ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱѐɬ 

ɨɬɛɨɪɨɜ ɩɚɪɚ, ɤȼɬ: 
 ∆Qˑ˕˄э = [Q˕ల,ఴవఱ ∙ ቀͳ − ଺,଼ଽହቁ + Q˕మ,రభయ ∙ ቀͳ − ଶ,ସଵଷቁ] ∙ ͳ  

ɝɞɟ Q˕ల,ఴవఱ,Q˕మ,రభయ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ; 

଺,଼ଽହ, ଶ,ସଵଷ − ɤɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ. 

 ∆Qˑ˕˄э = [ͳͻͷͳͲͲ ∙ ሺͳ − Ͳ,ͷሻ + ͳʹͺͻͲͲ ∙ ሺͳ − Ͳሻ] ∙ ͳ = ʹʹ͸͵ͲͲ ˍʑ˕ 
 
 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ, ɤȼɬ: 

 Q˕˖˔.ː. = Ͳ,Ͳͷ ∙ Q˕˖  

ɝɞɟ Q˕˖ − ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɢɧɭ ɤȼɬ 

 Q˕˖˔.ː. = Ͳ,Ͳͷ ∙ ͵ͺͺͷͲͲ = ͳͻͶ͵Ͳ ˍʑ˕  

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

 Kэ = ୕˕˖э +∆୕ˑ˕˄э +୕˕˖˔.ː.୕˕˖э +∆୕ˑ˕˄э +୕˕˖˔.ː.+୕˕˖˕   

ɝɞɟ Q˕˖э − ɪɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ; ∆Qˑ˕˄э −ɭɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱѐɬ 
ɨɬɛɨɪɨɜ ɩɚɪɚ ɤȼɬ; Q˕˖˔.ː. − ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɬɭɪɛɢɧ ɤȼɬ; Q˕˖˕ = Q˕ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɤȼɬ. 

 

 Kэ = ଺ହଷଶ଴+ଶଶହ଺଴଴+ଵଽସଷ଴଺ହଷଶ଴+ଶଶହ଺଴଴+ଵଽସଷ଴+ଷଶଷଽ଴଴ = Ͳ,Ͷͺͻ 

 
 ɉɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɤɚ 9%, ɨɬɩɭɳɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, ɤȼɬ: 
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 Wˑ˕˒𝑖 = Wэ𝑖 − eୡ.ː ∙ Wэ𝑖  
ɝɞɟ Wэ −ɧɨɦɢɧɚɥɶɧɵɣ ɦɨɲɧɨɫɬɶ ɤȼɬ;  eୡ.ː = Ͳ,Ͳͻ. 

 Wˑ˕˒భ = ͸ͲͲͲ − Ͳ,Ͳͻ ∙ ͸ͲͲͲ = ͷͶ͸Ͳ ˍʑ˕  Wˑ˕˒మ ˋ య = ͳͲͲͲͲ − Ͳ,Ͳͻ ∙ ͳͲͲͲͲ = ͻͳͲͲ ˍʑ˕ 

 Wˑ˕˒ = Wˑ˕˒భ + Wˑ˕˒మ ˋ య = ͷͶ͸Ͳ + ሺʹ ∙ ͻͳͲͲሻ = ʹ͵͸͸Ͳ ˍʑ˕ 

 
  Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɵɯ ɬɨɥɶɤɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: 

 Wээ̝.ː. = eээ˔.ː. ∙ Wэ𝑖  
ɝɞɟ Wэ −ɧɨɦɢɧɚɥɶɧɵɣ ɦɨɲɧɨɫɬɶ ɤȼɬ; eээ˔.ː. = Ͳ,Ͳͷ − ɞɨɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ. 

 Wээల,ఴవఱ˔.ː. = Ͳ,Ͳͷ ∙ ͸ͲͲͲ = ͵ͲͲ ˍʑ˕  Wээమ,రభయ˔.ː. = Ͳ,Ͳͷ ∙ ͳͲͲͲͲ = ͷͲͲ ˍʑ˕ 

 Wээ̝.ː. = Wээల,ఴవఱ˔.ː. + Wээమ,రభయ˔.ː. = ͵ͲͲ + ሺʹ ∙ ͷͲͲሻ = ͳ͵ͲͲ ˍʑ˕ 

 
 Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: 

 Bэ = B ∙ Kэ ∙ ୛ˑ˕˒୛э−୛ээ˔.ː.  
ɝɞɟ B - ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; Kэ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ 
ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; Wˑ˕˒- 
ɨɬɩɭɳɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɤȼɬ; Wэ − ɧɨɦɢɧɚɥɶɧɵɣ ɦɨɳɧɨɫɬɶ 
(6000+10000+10000=26000 ɤȼɬ); Wээ̝.ː. – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 
ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 Bэ = ͳ͸,͸ͷ͹ ∙ Ͳ,Ͷͺͻ ∙ ଶଷ଺଺଴ଶ଺଴଴଴−ଵଷ଴଴ = ͹,ͺͲ͸ ˍୡ̂   
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  Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: 
 B˕ = B − Bэ  

ɝɞɟ B - ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɤɝ/ɫ; Bэ −ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɝ/ɫ. 

 B˕ = ͳ͸,͸ͷ͹ − ͹,ͺͲ͸ = ͺ,ͺͷͲ ˍୡ̂   

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɰɟɧɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɬɨɩɥɢɜ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɭɫɥɨɜɧɵɦ ɬɨɩɥɢɜɨɦ  Э = ୕ː˓୕˖˕  
ɝɞɟ Qː˓ − ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɤȾɠ/ɤɝ ቀQː˓ = ͶͳͻͲͲ ˍʓˉˍˆ ቁ; Q˖˕ − ɭɫɥɨɜɧɚɹ ɬɨɩɥɢɜɚ ɤȾɠ/ɤɝ ቀQ˖˕ = ʹͻ͵ͳͲ ˍʓˉˍˆ ቁ. Э = ସଵଽ଴଴ଶଽଷଵ଴ = ͳ,Ͷ͵  

 
 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɤɝ/(ɤȼɬɱ): 

 bэభ = Bэ୛ˑ˕˒ ∙ ͵͸ͲͲ  

ɝɞɟ Bэ −ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɝ/ɫ; Wˑ˕˒- ɨɬɩɭɳɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼɬ. 

 bэభ = ଻,଼଴଺ଶଷ଺଺଴ ∙ ͵͸ͲͲ = ͳ,ͳͺͺ ˍˆ.˖.˕ˍʑ˕˚  
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɤɝ.ɧ.ɬ/(ɤȼɬɱ) bэ = ୠэభЭ = ଵ,ଵ଼଼ ଵ,ସଷ = Ͳ,ͺ͵ͳ ˍˆ.ː.˕ˍʑ˕˚   
   

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ ɤȼɬ∙ɱ: 
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b˕మ = B˕୕˕ ∙ ͵͸ͲͲ  

ɝɞɟ B˕ − ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ ɤɝ/ɫ; Q˕ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɤȼɬ. 

 b˕భ = ଼,଼ହଷଶଷଽ଴଴ ∙ ͵͸ͲͲ = Ͳ,Ͳͻͺ ˍˆˍʑ˕∙˚  b˕మ = ୠ˕భ଼,଺∙ଵ଴−ర = ଴,଴ଽ଼଼,଺∙ଵ଴−ర = ͳͳͶ,͵͸͵ ˍˆ.˖.˕ʒˍ˃ˎ   

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɤɝ.ɧ.ɬ/(Ƚɤɚɥ): b˕ = ୠ˕భЭ = ଴,଴ଽ଼ଵ,ସଷ = Ͳ,Ͳ͸ͻ ˍˆ.ː.˕ˍʑ˕˚  

   
4.1.2 ɉɨɫɥɟ Ɋɟɤɨɧɫɬɪɭɤɰɢɣ 

 
Ⱦɥɹ ɩɚɪɚ 6,895 ɛɚɪ: 
 
Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ, ɤȼɬ: 
 Q˕˖ = D˕ ∙ ሺi଴ − t̅˒˅ሻ 

ɝɞɟ D˕ −ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ ɤɝ/ɫ; i଴ − ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɞ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; t̅˒˅ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɤȾɠ/ɤɝ. 
 Q˕˖˃ = ͵Ͳ,ͻ͸͵ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͸͹͸,ͻͺ͵ሻ = ͹Ͷ͹ʹͲͲ ˍʑ˕ Q˕˖˄ = ͷ͹,͸͸͹ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͸͹͸,ͻͺ͵ሻ = ͳ͵ͻʹͲͲ ˍʑ˕ Q˕˖˅ = ͸͵,ͶͲͺ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͸͹͸,ͻͺ͵ሻ = ͳͷ͵ͲͲͲ ˍʑ˕ 

 Q˕˖ = Q˕˖˃ + Q˕˖˄ + Q˕˖˅ = ͹Ͷ͹ʹͲͲ + ͳ͵ͻʹͲͲ + ͳͷ͵ͲͲͲ = ͵͸͸ͻͲͲ ˍʑ˕ 

 
 Ɂɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɤȼɬ: 
 Q˕𝑖 = (D˕˒ ∙ ሺi˒ − 𝜏ˊሻ) + (D˘ˏ˃˘ ∙ ሺiˍ − 𝜏ˊሻ)  
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ɝɞɟ D˕˒ − ɪɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 6,895 ɛɚɪ ɤɝ/ɫ; D˘ˏ˃˘ − ɪɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 2,413 ɛɚɪ ɤɝ/ɫ; i˒ − 
ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɤȾɠ/ɤɝ; iˍ − ɷɧɬɚɥɶɩɢɹ ɩɨɫɥɟ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; 𝜏ˊ − 
ɷɧɬɚɥɶɩɢɹ ɡɚɜɨɞɚ ɤȾɠ/ɤɝ. 

 Q˕ల,ఴవఱ = D˕˒ ∙ ሺi˒ − 𝜏ˊሻ = ͹ͳ,͸Ͳ͹ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹ͵Ͳ,Ͷ͹Ͷሻ = ͳͻͷͳͲͲ ˍʑ˕ Q˕మ,రభయ = D˘ˏ˃˘ ∙ ሺiˍ − 𝜏ˊሻ = ͵͹,ͳͺͷ ∙ ሺʹͺͶͺ,Ͷ͸ʹ − ʹ͵Ͳ,Ͷ͹Ͷሻ= ͻ͹͵ͷͲ ˍʑ˕ 
 Q˕ = ͳͻͷͳͲͲ + ͻ͹͵ͷͲ = ʹͻʹͶͲͲ ˍʑ˕ 

 
 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: Q˕˖э = Q˕˖ − Q˕  

ɝɞɟ Q˕˖ − ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɢɧɭ ɤȼɬ; Q˕ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɤȼɬ. 
 Q˕˖э = ͵͸͸ͻͲͲ − ʹͻʹͶͲͲ = ͹ͶͶͺͲ ˍʑ˕ 

 
 Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, ɤȼɬ:  

 Q˒ˈ = D˒ˈ ∙ ሺi˒ˈ − t̅˒˅ሻ  
ɝɞɟ D˒ˈ − ɪɚɫɯɨɞ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɚ ɤɝ/ɫ; i˒ˈ– ɧɚɱɚɥɶɧɚɹ ɷɧɬɚɥɶɩɢɹ, 
ɤȾɠ/ɤɝ; t̅˒˅ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɤȾɠ/ɤɝ. 
 Q˒ˈ = ͳ͹͵,ͺͷͺ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͸͹͸,ͻͺ͵ሻ = ͶͳͻͷͲͲ ˍʑ˕ 
 
 ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: 

 B = ୕˒ˈ୕ː˓∙˒ˆ  
ɝɞɟ Q˒ˈ − ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ ɤȼɬ; Qː˓ −ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ ɤȾɠ/ɤɝ ቀQː˓ = ʹͻ͵ͳͲ ˍʓˉˍˆ ቁ; ˒ˆ −ɄɉȾ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, (˒ˆ = Ͳ,ͻͳ). 
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 B = ସଵଽହ଴଴ଶଽଷଵ଴∙଴,ଽଵ = ͳͷ,͹͵ ˍˆ̝
 

  
Ʉɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ: 
 

𝑖 = ୧˒−୧ౡ୧బ−୧ౡ ∙ ቀͳ + K ∙ ୧బ−୧˒భ୧బ−୧ౡ ቁ  

ɝɞɟ i଴ −ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɞ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; i˒ − ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ 
ɤȾɠ/ɤɝ; iˍ − ɷɧɬɚɥɶɩɢɹ ɩɨɫɥɟ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; K −ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɢɬ ɨɬ 
ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧ ሺK = Ͳ,ʹͷሻ. 

 

଺,଼ଽହ = ʹͻͷͶ − ʹͺͶͺ,Ͷ͸ʹ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ ∙ (ͳ + Ͳ,ʹͷ ∙ ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ)= Ͳ,ͷ 
 

ଶ,ସଵଷ = ʹͺͶͺ,Ͷ͸ʹ − ʹͺͶͺ,Ͷ͸ʹ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ ∙ (ͳ + Ͳ,ʹͷ ∙ ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ) = Ͳ 

  
ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱѐɬ 

ɨɬɛɨɪɨɜ ɩɚɪɚ, ɤȼɬ: 
 ∆Qˑ˕˄э = [Q˕ల,ఴవఱ ∙ ቀͳ − ଺,଼ଽହቁ + Q˕మ,రభయ ∙ ቀͳ − ଶ,ସଵଷቁ] ∙ ͳ  

ɝɞɟ Q˕ల,ఴవఱ,Q˕మ,రభయ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ; 
଺,଼ଽହ, ଶ,ସଵଷ − ɤɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ. 

 ∆Qˑ˕˄э = [ͳͻͷͳͲͲ ∙ ሺͳ − Ͳ,ͷሻ + ͻ͹͵ͷͲ ∙ ሺͳ − Ͳሻ] ∙ ͳ = ͳͻͶͺͲͲ ˍʑ˕ 
 
 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ, ɤȼɬ: 

 Q˕˖˔.ː. = Ͳ,Ͳͷ ∙ Q˕˖  

ɝɞɟ Q˕˖ − ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɢɧɭ ɤȼɬ 

 Q˕˖˔.ː. = Ͳ,Ͳͷ ∙ ͵͸͸ͻͲͲ = ͳͺ͵ͶͲ ˍʑ˕  
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 Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

 Kэ = ୕˕˖э +∆୕ˑ˕˄э +୕˕˖˔.ː.୕˕˖э +∆୕ˑ˕˄э +୕˕˖˔.ː.+୕˕˖˕   

ɝɞɟ Q˕˖э − ɪɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ; ∆Qˑ˕˄э −ɭɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱѐɬ 
ɨɬɛɨɪɨɜ ɩɚɪɚ ɤȼɬ; Q˕˖˔.ː. − ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɬɭɪɛɢɧ ɤȼɬ; Q˕˖˕ = Q˕ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɤȼɬ. 

 

 Kэ = ଻ହଶଽ଴+ଵଽସ଴଴଴+ଵ଼ଷସ଴଻ହଶଽ଴+ଵଽସ଴଴଴+ଵ଼ଷସ଴+ଶଽଶସ଴଴ = Ͳ,Ͷͻ͸ 

 
 ɉɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɤɚ 9%, ɨɬɩɭɳɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, ɤȼɬ: 

 Wˑ˕˒𝑖 = Wэ𝑖 − eୡ.ː ∙ Wэ𝑖  
ɝɞɟ Wэ −ɧɨɦɢɧɚɥɶɧɵɣ ɦɨɲɧɨɫɬɶ ɤȼɬ;  eୡ.ː = Ͳ,Ͳͻ. 

 Wˑ˕˒భ = ͸ͲͲͲ − Ͳ,Ͳͻ ∙ ͸ͲͲͲ = ͷͶ͸Ͳ ˍʑ˕  Wˑ˕˒మ ˋ య = ͳͲͲͲͲ − Ͳ,Ͳͻ ∙ ͳͲͲͲͲ = ͻͳͲͲ ˍʑ˕ 

 Wˑ˕˒ = Wˑ˕˒భ + Wˑ˕˒మ ˋ య = ͷͶ͸Ͳ + ሺʹ ∙ ͻͳͲͲሻ = ʹ͵͸͸Ͳ ˍʑ˕ 

 
  Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɵɯ ɬɨɥɶɤɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: 

 Wээ̝.ː. = eээ˔.ː. ∙ Wэ𝑖  
ɝɞɟ Wэ −ɧɨɦɢɧɚɥɶɧɵɣ ɦɨɲɧɨɫɬɶ ɤȼɬ; eээ˔.ː. = Ͳ,Ͳͷ − ɞɨɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ. 

 Wээల,ఴవఱ˔.ː. = Ͳ,Ͳͷ ∙ ͸ͲͲͲ = ͵ͲͲ ˍʑ˕  Wээమ,రభయ˔.ː. = Ͳ,Ͳͷ ∙ ͳͲͲͲͲ = ͷͲͲ ˍʑ˕ 
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Wээ̝.ː. = Wээల,ఴవఱ˔.ː. + Wээమ,రభయ˔.ː. = ͵ͲͲ + ሺʹ ∙ ͷͲͲሻ = ͳ͵ͲͲ ˍʑ˕ 

 
 Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: 

 Bэ = B ∙ Kэ ∙ ୛ˑ˕˒୛э−୛ээ˔.ː.  
ɝɞɟ B - ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; Kэ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ 
ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; Wˑ˕˒- 
ɨɬɩɭɳɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɤȼɬ; Wэ − ɧɨɦɢɧɚɥɶɧɵɣ ɦɨɳɧɨɫɬɶ 
(6000+10000+10000=26000 ɤȼɬ); Wээ̝.ː. – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 
ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 Bэ = ͳͷ,͹͵ ∙ Ͳ,Ͷͻ͸ ∙ ଶଷ଺଺଴ଶ଺଴଴଴−ଵଷ଴଴ = ͹,Ͷ͹ʹ ˍୡ̂   

 
  Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: 

 B˕ = B − Bэ  
ɝɞɟ B - ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɤɝ/ɫ; Bэ −ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɝ/ɫ. 

 B˕ = ͳͷ,͹͵ − ͹,Ͷ͹ʹ = ͺ,ʹͷͺ ˍୡ̂   

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɰɟɧɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɬɨɩɥɢɜ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɭɫɥɨɜɧɵɦ ɬɨɩɥɢɜɨɦ  Э = ୕ː˓୕˖˕  
ɝɞɟ Qː˓ − ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɤȾɠ/ɤɝ ቀQː˓ = ͶͳͻͲͲ ˍʓˉˍˆ ቁ; Q˖˕ − ɭɫɥɨɜɧɚɹ ɬɨɩɥɢɜɚ ɤȾɠ/ɤɝ ቀQ˖˕ = ʹͻ͵ͳͲ ˍʓˉˍˆ ቁ. Э = ସଵଽ଴଴ଶଽଷଵ଴ = ͳ,Ͷ͵  

 
 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɤɝ/(ɤȼɬɱ): 

 



87 
 

bэభ = Bэ୛ˑ˕˒ ∙ ͵͸ͲͲ  

ɝɞɟ Bэ −ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɝ/ɫ; Wˑ˕˒- ɨɬɩɭɳɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼɬ. 

 bэభ = ଻,ସ଻ଶଶଷ଺଺଴ ∙ ͵͸ͲͲ = ͳ,ͳ͵͹ ˍˆˍʑ˕˚  
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɤɝ.ɧ.ɬ/(ɤȼɬɱ) bэ = ୠэభЭ = ଵ,ଵଷ଻ ଵ,ସଷ = Ͳ,͹ͻͷ ˍˆ.ː.˕ˍʑ˕˚   
 

  ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ ɤȼɬ∙ɱ: 
 b˕భ = B˕୕˕ ∙ ͵͸ͲͲ  

ɝɞɟ B˕ −ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ ɤɝ/ɫ; Q˕ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɤȼɬ. 

 b˕భ = ଼,ଶହ଼ଶଽଶସ଴଴ ∙ ͵͸ͲͲ = Ͳ,ͳͲʹ ˍˆˍʑ˕˚  
 b˕మ = ୠ˕భ଼,଺∙ଵ଴−ర = ଴,ଵ଴ଶ଼,଺∙ଵ଴−ర = ͳͳͺ,ʹͳͻ ˍˆ.˖.˕ʒˍ˃ˎ   

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɤɝ.ɧ.ɬ/(Ƚɤɚɥ): b˕ = ୠ˕భЭ = ଴,ଵ଴ଶଵ,ସଷ = Ͳ,Ͳ͹ͳ ˍˆ.ː.˕ˍʑ˕˚  
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Ⱦɥɹ ɩɚɪɚ 2,413 ɛɚɪ: 
 
Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ, ɤȼɬ: 
 Q˕˖ = D˕ ∙ ሺi଴ − t̅˒˅ሻ 

ɝɞɟ D˕ −ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ ɤɝ/ɫ; i଴ − ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɞ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; t̅˒˅ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɤȾɠ/ɤɝ. 
 Q˕˖˃ = ʹͻ,͹ͳͳ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͷͳ͵,͵͹Ͷሻ = ͹͸ͷ͸Ͳ ˍʑ˕ Q˕˖˄ = ͷͷ,ͷͺͳ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͷͳ͵,͵͹Ͷሻ = ͳͶ͵ʹͲͲ ˍʑ˕ Q˕˖˅ = ͸ͳ,͵͵Ͷ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͷͳ͵,͵͹Ͷሻ = ͳͷͺͲͲͲ ˍʑ˕ 

 Q˕˖ = Q˕˖˃ + Q˕˖˄ + Q˕˖˅ = ͹͸ͷ͸Ͳ + ͳͶ͵ʹͲͲ + ͳͷͺͲͲͲ = ͵͹͹ͺͲͲ ˍʑ˕ 

 
 Ɂɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɤȼɬ: 
 Q˕𝑖 = (D˕˒ ∙ ሺi˒ − 𝜏ˊሻ) + (D˘ˏ˃˘ ∙ ሺiˍ − 𝜏ˊሻ)  

ɝɞɟ D˕˒ − ɪɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 6,895 ɛɚɪ ɤɝ/ɫ; D˘ˏ˃˘ − ɪɚɫɯɨɞ ɩɚɪɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɯ ɬɭɪɛɢɧ ɫ ɨɬɛɨɪɚ 2,413 ɛɚɪ ɤɝ/ɫ; i˒ − 
ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɤȾɠ/ɤɝ; iˍ − ɷɧɬɚɥɶɩɢɹ ɩɨɫɥɟ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; 𝜏ˊ − 
ɷɧɬɚɥɶɩɢɹ ɡɚɜɨɞɚ ɤȾɠ/ɤɝ. 

 Q˕ల,ఴవఱ = D˕˒ ∙ ሺi˒ − 𝜏ˊሻ = ͹ͳ,͸Ͳ͹ ∙ ሺʹͻͷͶ,Ͷͻ͹ − ʹ͵Ͳ,Ͷ͹Ͷሻ = ͳͻͷͳͲͲ ˍʑ˕ Q˕మ,రభయ = D˘ˏ˃˘ ∙ ሺiˍ − 𝜏ˊሻ = Ͷ͵,͵ͷ͸ ∙ ሺʹͺͶͺ,Ͷ͸ʹ − ʹ͵Ͳ,Ͷ͹Ͷሻ= ͳͳ͵ͷͲͲ ˍʑ˕ 
 Q˕ = ͳͻͷͳͲͲ + ͳͳ͵ͷͲͲ = ͵Ͳͺ͸ͲͲ ˍʑ˕ 

 
 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: Q˕˖э = Q˕˖ − Q˕  

ɝɞɟ Q˕˖ − ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɢɧɭ ɤȼɬ; Q˕ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɤȼɬ. 
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Q˕˖э = ͵͹͹ͺͲͲ − ͵Ͳͺ͸ͲͲ = ͸ͻʹͷͲ ˍʑ˕ 

 
 Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, ɤȼɬ:  

 Q˒ˈ = D˒ˈ ∙ ሺi˒ˈ − t̅˒˅ሻ  
ɝɞɟ D˒ˈ − ɪɚɫɯɨɞ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɚ ɤɝ/ɫ; i˒ˈ– ɧɚɱɚɥɶɧɚɹ ɷɧɬɚɥɶɩɢɹ, 
ɤȾɠ/ɤɝ; t̅˒˅ − ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɤȾɠ/ɤɝ. 
 Q˒ˈ = ͳ͸͹,͸͸ͻ ∙ ሺ͵ͲͻͲ,ͳͲͺ − ͷͳ͵,͵͹Ͷሻ = Ͷ͵ʹͲͲͲ ˍʑ˕ 
 
 ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: 

 B = ୕˒ˈ୕ː˓∙˒ˆ  
ɝɞɟ Q˒ˈ − ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ ɤȼɬ; Qː˓ −ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ ɤȾɠ/ɤɝ ቀQː˓ = ʹͻ͵ͳͲ ˍʓˉˍˆ ቁ; ˒ˆ −ɄɉȾ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, (˒ˆ = Ͳ,ͻͳ). 

 

 B = ସଷଶ଴଴଴ଶଽଷଵ଴∙଴,ଽଵ = ͳ͸,ͳͻͺ ˍˆ̝
 

  
Ʉɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ: 
 

𝑖 = ୧˒−୧ౡ୧బ−୧ౡ ∙ ቀͳ + K ∙ ୧బ−୧˒భ୧బ−୧ౡ ቁ  

ɝɞɟ i଴ −ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɞ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; i˒ − ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ 
ɤȾɠ/ɤɝ; iˍ − ɷɧɬɚɥɶɩɢɹ ɩɨɫɥɟ ɬɭɪɛɢɧ ɤȾɠ/ɤɝ; K −ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɢɬ ɨɬ 
ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧ ሺK = Ͳ,ʹͷሻ. 

 

଺,଼ଽହ = ʹͻͷͶ − ʹͺͶͺ,Ͷ͸ʹ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ ∙ (ͳ + Ͳ,ʹͷ ∙ ͵ͲͻͲ,ͳͲͺ − ʹͻͷͶ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ)= Ͳ,ͷ 
 

ଶ,ସଵଷ = ʹͺͶͺ,Ͷ͸ʹ − ʹͺͶͺ,Ͷ͸ʹ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ ∙ (ͳ + Ͳ,ʹͷ ∙ ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ͵ͲͻͲ,ͳͲͺ − ʹͺͶͺ,Ͷ͸ʹ) = Ͳ 
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ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱѐɬ 
ɨɬɛɨɪɨɜ ɩɚɪɚ, ɤȼɬ: 

 ∆Qˑ˕˄э = [Q˕ల,ఴవఱ ∙ ቀͳ − ଺,଼ଽହቁ + Q˕మ,రభయ ∙ ቀͳ − ଶ,ସଵଷቁ] ∙ ͳ  

ɝɞɟ Q˕ల,ఴవఱ,Q˕మ,రభయ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ; 
଺,଼ଽହ, ଶ,ସଵଷ − ɤɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ. 

 ∆Qˑ˕˄э = [ͳͻͷͳͲͲ ∙ ሺͳ − Ͳ,ͷሻ + ͳͳ͵ͷͲͲ ∙ ሺͳ − Ͳሻ] ∙ ͳ = ʹͳͳͲͲͲ  ˍʑ˕ 
 
 Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ, ɤȼɬ: 

 Q˕˖˔.ː. = Ͳ,Ͳͷ ∙ Q˕˖  

ɝɞɟ Q˕˖ − ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɢɧɭ ɤȼɬ 

 Q˕˖˔.ː. = Ͳ,Ͳͷ ∙ ͵͹͹ͺͲͲ = ͳͺͺͻͲ ˍʑ˕  

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

 Kэ = ୕˕˖э +∆୕ˑ˕˄э +୕˕˖˔.ː.୕˕˖э +∆୕ˑ˕˄э +୕˕˖˔.ː.+୕˕˖˕   

ɝɞɟ Q˕˖э − ɪɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ; ∆Qˑ˕˄э −ɭɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱѐɬ 
ɨɬɛɨɪɨɜ ɩɚɪɚ ɤȼɬ; Q˕˖˔.ː. − ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɬɭɪɛɢɧ ɤȼɬ; Q˕˖˕ = Q˕ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɤȼɬ. 

 

 Kэ = ଻଴଴଴ଵ+ଶଵ଴ଶ଴଴+ଵ଼଼ଽ଴଻଴଴଴ଵ+ଶଵ଴ଶ଴଴+ଵ଼଼ଽ଴+ଷ଴଼଺଴଴ = Ͳ,Ͷͻʹ 

 
 ɉɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɤɚ 9%, ɨɬɩɭɳɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, ɤȼɬ: 

 Wˑ˕˒𝑖 = Wэ𝑖 − eୡ.ː ∙ Wэ𝑖  
ɝɞɟ Wэ −ɧɨɦɢɧɚɥɶɧɵɣ ɦɨɲɧɨɫɬɶ ɤȼɬ;  eୡ.ː = Ͳ,Ͳͻ. 
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 Wˑ˕˒భ = ͸ͲͲͲ − Ͳ,Ͳͻ ∙ ͸ͲͲͲ = ͷͶ͸Ͳ ˍʑ˕  Wˑ˕˒మ ˋ య = ͳͲͲͲͲ − Ͳ,Ͳͻ ∙ ͳͲͲͲͲ = ͻͳͲͲ ˍʑ˕ 

 Wˑ˕˒ = Wˑ˕˒భ + Wˑ˕˒మ ˋ య = ͷͶ͸Ͳ + ሺʹ ∙ ͻͳͲͲሻ = ʹ͵͸͸Ͳ ˍʑ˕ 

 
  Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɵɯ ɬɨɥɶɤɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: 

 Wээ̝.ː. = eээ˔.ː. ∙ Wэ𝑖  
ɝɞɟ Wэ −ɧɨɦɢɧɚɥɶɧɵɣ ɦɨɲɧɨɫɬɶ ɤȼɬ; eээ˔.ː. = Ͳ,Ͳͷ − ɞɨɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ. 

 Wээల,ఴవఱ˔.ː. = Ͳ,Ͳͷ ∙ ͸ͲͲͲ = ͵ͲͲ ˍʑ˕  Wээమ,రభయ˔.ː. = Ͳ,Ͳͷ ∙ ͳͲͲͲͲ = ͷͲͲ ˍʑ˕ 

 Wээ̝.ː. = Wээల,ఴవఱ˔.ː. + Wээమ,రభయ˔.ː. = ͵ͲͲ + ሺʹ ∙ ͷͲͲሻ = ͳ͵ͲͲ ˍʑ˕ 

 
 Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: 

 Bэ = B ∙ Kэ ∙ ୛ˑ˕˒୛э−୛ээ˔.ː.  
ɝɞɟ B - ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; Kэ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ 
ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; Wˑ˕˒- 
ɨɬɩɭɳɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɤȼɬ; Wэ − ɧɨɦɢɧɚɥɶɧɵɣ ɦɨɳɧɨɫɬɶ 
(6000+10000+10000=26000 ɤȼɬ); Wээ̝.ː. – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 
ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 Bэ = ͳ͸,ͳͻͺ ∙ Ͳ,Ͷͻʹ ∙ ଶଷ଺଺଴ଶ଺଴଴଴−ଵଷ଴଴ = ͹,͸͵͹ ˍୡ̂   

 
  Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: 

 B˕ = B − Bэ  
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ɝɞɟ B - ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɤɝ/ɫ; Bэ −ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɝ/ɫ. 

 B˕ = ͳ͸,ͳͻͺ − ͹,͸͵͹ = ͺ,ͷ͸ͳ ˍୡ̂   

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɰɟɧɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɬɨɩɥɢɜ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɭɫɥɨɜɧɵɦ ɬɨɩɥɢɜɨɦ  Э = ୕ː˓୕˖˕  
ɝɞɟ Qː˓ − ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɤȾɠ/ɤɝ ቀQː˓ = ͶͳͻͲͲ ˍʓˉˍˆ ቁ; Q˖˕ − ɭɫɥɨɜɧɚɹ ɬɨɩɥɢɜɚ ɤȾɠ/ɤɝ ቀQ˖˕ = ʹͻ͵ͳͲ ˍʓˉˍˆ ቁ. Э = ସଵଽ଴଴ଶଽଷଵ଴ = ͳ,Ͷ͵  

 
 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɤɝ/(ɤȼɬɱ): 

 bэభ = Bэ୛ˑ˕˒ ∙ ͵͸ͲͲ  

ɝɞɟ Bэ −ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɝ/ɫ; Wˑ˕˒- ɨɬɩɭɳɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼɬ. 

 bэభ = ଻,଺ଷ଻ଶଷ଺଺଴ ∙ ͵͸ͲͲ = ͳ,ͳ͸ʹ ˍˆˍʑ˕˚  
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɤɝ.ɧ.ɬ/(ɤȼɬɱ) bэ = ୠэభЭ = ଵ,ଵ଺ଶ ଵ,ସଷ = Ͳ,ͺͳ͵ ˍˆ.ː.˕ˍʑ˕˚   
 

  ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɤȼɬ∙ɱ: 
 b˕భ = B˕୕˕ ∙ ͵͸ͲͲ  

ɝɞɟ B˕ −ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ ɤɝ/ɫ; Q˕ − ɡɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɤȼɬ. 
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 b˕భ = ଼,ହ଺ଵଷ଴଼଺଴଴ ∙ ͵͸ͲͲ = Ͳ,ͳ ˍˆˍʑ˕˚  b˕మ = ୠ˕భ଼,଺∙ଵ଴−ర = ଴,ଵ଼,଺∙ଵ଴−ర = ͳͳ͸,ͳ͵ͺ ˍˆ.˖.˕ʒˍ˃ˎ   

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɤɝ.ɧ.ɬ/(Ƚɤɚɥ): b˕ = ୠ˕భЭ = ଴,ଵ ଵ,ସଷ = Ͳ,Ͳ͹ ˍˆ.ː.˕ˍʑ˕˚  

 

4.2 Ɉɰɟɧɤɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 
4.2.1 Ⱦɨ Ɋɟɤɨɧɫɬɪɭɤɰɢɣ 

 
Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ИΣ = И˕ˑ˒ˎ  

ɝɞɟ И˕ˑ˒ˎ – ɬɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɨ ɫɭɦɦɟ ɡɚɬɪɚɬ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ. И˕ˑ˒ˎ = Bэ̂ˑˇ ∙ Цэ + B˕эˆˑˇ ∙ Ц˕э  
 

ɝɞɟ  Bэ̂ˑˇ = bэ ∙ W˓˃˄ ∙ τˆˑˇээ  – ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Bэ̂ˑˇ = ଴,଼ଷଵ∙ଵହ଺଴଴∙଻ହ଴଴ଵ଴଴଴ = ͻ͹ʹͳͲ ˕ ː.˕ˆˑˇ ; B˕эˆˑˇ = b˕э ∙ Q˓˃˄ ∙ τˆˑˇ˕э  – ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ 

ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, B˕эˆˑˇ = ଴,଴଺ଽ∙ଵଽସସ଴଴∙଻ହ଴଴ଵ଴଴଴ = ͳͲͲ͵ͲͲ ˕ ː.˕ˆˑˇ ; 

bɷ ɢ bɬ –ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɣ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, W – ɦɨɳɧɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ 
ɜɚɪɢɚɧɬɚ ɩɪɨɰɟɧɬɨɜ ɞɨ 60%, Q – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɹ ɩɪɨɰɟɧɬɨɜ ɞɨ 
60%, τ – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɜ ɝɨɞ, (ɩɪɢɧɢɦɚɟɬɫɹ 7500 ɱ./ɝɨɞ) Цэ ɢ Ц˕э – ɰɟɧɵ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɨɩɥɢɜɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɬɟɩɥɚ (ɩɪɢɧɢɦɚɟɬɫɹ 8 ɬɵɫ. ɪɭɛ/ ɬɨɧ).  И˕ˑ˒ˎ = ͻ͹ʹͳͲ ∙ ͺ + ͳͲͲ͵ͲͲ ∙ ͺ = ͳ,ͷͺ ∙ ͳͲ଺ ˕ы˔. ˓˖˄  И˕ˑ˒ˎ = ͳͷͺͲ ˏˎː. ˓˖˄  
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ɉɟɪɟɦɟɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɡɚɬɪɚɬ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɧɟɪɝɢɢ ИΣ = И˕ˑ˒ˎ = ͳͷͺͲ ˏˎː. ˓˖˄   
 

4.2.2 ɉɨɫɥɟ Ɋɟɤɨɧɫɬɪɭɤɰɢɣ 

 
Ⱦɥɹ ɩɚɪɚ 6,895 ɛɚɪ: 
Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ИΣ = И˕ˑ˒ˎ + И˃ˏ + И˕.˓. + И˒˓ 

ɝɞɟ И˕ˑ˒ˎ – ɬɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɨ ɫɭɦɦɟ ɡɚɬɪɚɬ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ 

 И˕ˑ˒ˎ = Bэ̂ˑˇ ∙ Цэ + B˕эˆˑˇ ∙ Ц˕э  
ɝɞɟ  Bэ̂ˑˇ = bэ ∙ W˓˃˄ ∙ τˆˑˇээ  – ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Bэ̂ˑˇ = ଴,଻ଽହ∙ଵହ଺଴଴∙଻ହ଴଴ଵ଴଴଴ = ͻ͵ͲͶͲ ˕ ː.˕ˆˑˇ ; B˕эˆˑˇ = b˕э ∙ Q˓˃˄ ∙ τˆˑˇ˕э  – ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ 

ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, B˕эˆˑˇ = ଴,଴଻ଵ∙ଵଽସସ଴଴∙଻ହ଴଴ଵ଴଴଴ = ͳͲ͵͹ͲͲ ˕ ː.˕ˆˑˇ ; 

bɷ ɢ bɬ –ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɣ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, W – ɦɨɳɧɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ 
ɜɚɪɢɚɧɬɚɩɪɨɰɟɧɬɨɜ ɞɨ 60% , Q – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɹ ɩɪɨɰɟɧɬɨɜ ɞɨ 
60%, τ – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɜ ɝɨɞ, (ɩɪɢɧɢɦɚɟɬɫɹ 7500 ɱ./ɝɨɞ) Цэ ɢ Ц˕э – ɰɟɧɵ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɨɩɥɢɜɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɬɟɩɥɚ (ɩɪɢɧɢɦɚɟɬɫɹ 8 ɬɵɫ. ɪɭɛ/ ɬɨɧ).  И˕ˑ˒ˎ = ͻ͵ͲͶͲ ∙ ͺ + ͳͲ͵͹ͲͲ ∙ ͺ = ͳ,ͷ͹Ͷ ∙ ͳͲ଺ ˕ы˔. ˓˖˄  И˕ˑ˒ˎ = ͳͷ͹Ͷ ˏˎː. ˓˖˄ 

 И˃ˏ – Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ И˃ˏ = К ∙ ʜ˃ˏ = ͳͲ ∙ Ͳ,Ͳ͸͹ = Ͳ,͸͹ ˏˎː. ˓˖˄ 
ɝɞɟ  Ʉ – ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ʜ˃ˏ – ɫɪɟɞɧɹɹ 
ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ (6,7%). 
 И˕.˓.– Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ И˕.˓. = ʜ˕˓ ∙ И˃ˏ = Ͳ,ʹͷ ∙ Ͳ,͸͹ = Ͳ,ͳ͸ͺ ˏˎː. ˓˖˄ 
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ɝɞɟ  ʜ˕˓ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (25%) , И˃ˏ – 

ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ. 
 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ И˒˓ = Ͳ,͵ ∙ (И˃ˏ + И˕.˓.) = Ͳ,͵ ∙ ሺͲ,͸͹ + Ͳ,ͳ͸ͺሻ = Ͳ,ʹͷͳ ˏˎː. ˓˖˄ 

ɝɞɟ И˃ˏ – ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ; И˕.˓.– ɡɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ 

 
Ɂɚɬɪɚɬɵ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɧɟɪɝɢɢ ИΣల,ఴవఱ = И˕ˑ˒ˎ + И˃ˏ + И˕.˓. + И˒˓ ИΣల,ఴవఱ = ͳͷ͹Ͷ + Ͳ,͸͹ + Ͳ,ͳ͸ͺ + Ͳ,ʹͷͳ = ͳͷ͹ͷ ˏˎː. ˓˖˄ 

 
ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ  ∆ИΣ = ИΣ − ИΣల,ఴవఱ = ͳͷͺͲ − ͳͷ͹ͷ = ͷ,ʹʹͷ ˏˎː. ˓˖˄   

 

Ⱦɥɹ ɩɚɪɚ 2,413 ɛɚɪ: 
Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ИΣ = И˕ˑ˒ˎ + И˃ˏ + И˕.˓. + И˒˓ 

ɝɞɟ И˕ˑ˒ˎ – ɬɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɨ ɫɭɦɦɟ ɡɚɬɪɚɬ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ И˕ˑ˒ˎ = Bэ̂ˑˇ ∙ Цэ + B˕эˆˑˇ ∙ Ц˕э  
ɝɞɟ  Bэ̂ˑˇ = bэ ∙ W˓˃˄ ∙ τˆˑˇээ  – ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Bэ̂ˑˇ = ଴,଼ଵଷ∙ଵହ଺଴଴∙଻ହ଴଴ଵ଴଴଴ = ͻͷͳͳͲ ˕ ː.˕ˆˑˇ ; B˕эˆˑˇ = b˕э ∙ Q˓˃˄ ∙ τˆˑˇ˕э  – ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ 

ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, B˕эˆˑˇ = ଴,଴଻ଵ∙ଵଽସସ଴଴∙଻ହ଴଴ଵ଴଴଴ = ͳͲͳͺͲͲ ˕ ː.˕ˆˑˇ ; 

bɷ ɢ bɬ –ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɣ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, W – ɦɨɳɧɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ 
ɜɚɪɢɚɧɬɚ ɩɪɨɰɟɧɬɨɜ ɞɨ 60%, Q – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɹ ɩɪɨɰɟɧɬɨɜ ɞɨ 
60%, τ – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɜ ɝɨɞ, (ɩɪɢɧɢɦɚɟɬɫɹ 7500 ɱ./ɝɨɞ) Цэ ɢ Ц˕э – ɰɟɧɵ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɨɩɥɢɜɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɬɟɩɥɚ (ɩɪɢɧɢɦɚɟɬɫɹ 8 ɬɵɫ. ɪɭɛ/ ɬɨɧ).  И˕ˑ˒ˎ = ͻͷͳͳͲ ∙ ͺ + ͳͲͳͺͲͲ ∙ ͺ = ͳ,ͷ͹͸ ∙ ͳͲ଺ ˕ы˔. ˓˖˄  И˕ˑ˒ˎ = ͳͷ͹͸ ˏˎː. ˓˖˄ 
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И˃ˏ – Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ И˃ˏ = К ∙ ʜ˃ˏ = ͳͲ ∙ Ͳ,Ͳ͸͹ = Ͳ,͸͹ ˏˎː. ˓˖˄ 
ɝɞɟ  Ʉ – ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ʜ˃ˏ – ɫɪɟɞɧɹɹ 
ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ (6,7%). 
 И˕.˓.– Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ И˕.˓. = ʜ˕˓ ∙ И˃ˏ = Ͳ,ʹͷ ∙ Ͳ,͸͹ = Ͳ,ͳ͸ͺ ˏˎː. ˓˖˄ 

ɝɞɟ  ʜ˕˓ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (25%) , И˃ˏ – 

ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ. 
 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ И˒˓ = Ͳ,͵ ∙ (И˃ˏ + И˕.˓.) = Ͳ,͵ ∙ ሺͲ,͸͹ + Ͳ,ͳ͸ͺሻ = Ͳ,ʹͷͳ ˏˎː. ˓˖˄ 

ɝɞɟ И˃ˏ – ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ; И˕.˓.– ɡɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ 

 
Ɂɚɬɪɚɬɵ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɧɟɪɝɢɢ ИΣమ,రభయ = И˕ˑ˒ˎ + И˃ˏ + И˕.˓. + И˒˓ ИΣమ,రభయ = ͳͷ͹͸ + Ͳ,͸͹ + Ͳ,ͳ͸ͺ + Ͳ,ʹͷͳ = ͳͷ͹͹ ˏˎː. ˓˖˄ 

 
ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɷɮɮɟɤɬ ∆ИΣ = ИΣ − ИΣమ,రభయ = ͳͷͺͲ − ͳͷ͹͹ = ͵,͵ͳͶ ˏˎː. ˓˖˄   

 

4.2.3 Ɋɚɫɱɟɬ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ 

 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ (ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ Pay-Back Period) — ɩɟɪɢɨɞ 

ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɨɯɨɞɵ, ɝɟɧɟɪɢɪɭɟɦɵɟ ɢɧɜɟɫɬɢɰɢɹɦɢ, 
ɩɨɤɪɵɥɢ ɡɚɬɪɚɬɵ ɧɚ ɢɧɜɟɫɬɢɰɢɢ. ɗɬɨ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ (ɢɡɦɟɪɹɟɦɵɣ ɜ 
ɦɟɫɹɰɚɯ, ɤɜɚɪɬɚɥɚɯ ɢɥɢ ɝɨɞɚɯ), ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɨɛɳɢɣ ɨɛɴɟɦ ɤɚɩɢɬɚɥɶɧɵɯ 
ɡɚɬɪɚɬ ɨɫɬɚɟɬɫɹ ɛɨɥɶɲɢɦ ɫɭɦɦɵ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɢ ɩɪɢɪɨɫɬɚ 
ɩɪɢɛɵɥɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɉɪɢɜɟɞɟɧɢɟ ɪɚɡɧɨɜɪɟɦɟɧɵɟ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɚɜɤɚ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ (𝐸ˇˋ˔ˍ), ɪɚɜɧɚɹ ɩɪɢɟɦɥɟɦɨɣ ɞɥɹ ɢɧɜɟɫɬɨɪɚ ɧɨɪɦɟ ɞɨɯɨɞɚ ɧɚ 
ɤɚɩɢɬɚɥ. ɋɬɚɜɤɚ ɫɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɬɟɦɩ ɫɧɢɠɟɧɢɹ ɰɟɧɧɨɫɬɢ ɞɟɧɟɠɧɵɯ 
ɪɟɫɭɪɫɨɜ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. 
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ɑɬɨɛɵ ɩɪɢɜɟɫɬɢ ɤ ɛɚɡɢɫɧɨɦɭ ɝɨɞɭ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɢɦɟɸɳɢɯ ɦɟɫɬɨ 
ɜ t-ɦ ɝɨɞɭ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɧɚ 
ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 𝑎ሺ𝑡ሻ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɞɥɹ ɩɨɫɬɨɹɧɧɨɣ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 𝐸ˇˋ˔ˍ ɤɚɤ: 𝑎ሺ𝑡ሻ = ͳሺͳ + Eˇˋ˔ˍሻ୲ 
ɝɞɟ  t – ɧɨɦɟɪ ɝɨɞɚ (t = Ͳ,ͳ,ʹ … Tሻ; T – ɝɨɪɢɡɨɧɬ ɫɱɟɬɚ. 
 

Ɉɛɴɟɦ ɫɷɤɨɧɨɦɥɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɪɟɞɫɬɜ ɜ t-ɦ ɝɨɞɭ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
  ∆И୲ = ∆ИΣ ∙ 𝑎ሺ𝑡ሻ 
ɝɞɟ ∆ИΣ −ɡɚɬɪɚɬɵ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɧɟɪɝɢɢ, 𝑎ሺ𝑡ሻ −ɤɨɷɮɮɢɰɢɟɧɬ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɢɥɢ ɱɢɫɬɚɹ ɬɟɤɭɳɚɹ ɫɬɨɢɦɨɫɬɶ NPV 
(net present value) NPV = ∑ ∆И୲୘

୲=ଵ − K. 
Ƚɨɞɨɦ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɫɱɢɬɚɟɬɫɹ ɝɨɞ 𝑡, ɜ ɤɨɬɨɪɨɦ ɡɧɚɱɟɧɢɟ NPV 

ɫɬɚɧɨɜɢɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ. 
 
ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɜ ɬɚɛɥɢɰɭ 5 ɢ 6. 

Ɍɚɛɥɢɰɚ 5- ɋɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɞɥɹ ɞɚɜɥɟɧɢɹ ɩɚɪɚ 6,895 ɛɚɪ 
t 0 1 2 3 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ  
a(t)  1 0,91 0,83 0,75 
          
          
K ɦɥɧ.ɪɭɛ 10       
ΔɂΣ   5,23     
Δɂt  0 4,75 4,32 3,93 
NPV -10 -5,25 -0,93 2,99 

 

Ɍɚɛɥɢɰɚ 6- ɋɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɞɥɹ ɞɚɜɥɟɧɢɹ ɩɚɪɚ 2,413 ɛɚɪ 
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t 0 1 2 3 4 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ  
a(t)  1 0,91 0,83 0,75 0,68 
            
            
K ɦɥɧ.ɪɭɛ 10         
ΔɂΣ   3,31       
Δɂt  0 3,013 2,74 2,49 2,26 
NPV -10 -6,99 -4,25 -1,76 0,51 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɯɟɦɵ 
ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚ ɝɥɢɧɨɡɟɦɧɨɦ ɡɚɜɨɞɟ Ewarton ɤɨɦɩɥɟɤɫɚ 
Windalco ɈɄ ɊɍɋȺɅ. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɞɨɛɚɜɥɟɧɢɢ 
ɤɨɠɭɯɨɬɪɭɛɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɤ ɤɨɬɥɚɦ ɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ȼ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɜɵɩɨɥɧɟɧɵ ɩɪɨɟɤɬɧɵɟ ɪɚɫɱɟɬɵ ɧɚ 3 ɬɭɪɛɢɧɚɯ, 
ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɦɨɳɧɨɫɬɶɸ 6 Ɇȼɬ, ɚ ɞɜɟ ɞɪɭɝɢɟ –ɦɨɳɧɨɫɬɶɸ 10 Ɇȼɬ.  

ɉɪɨɜɟɞɟɧ SWOT-ɚɧɚɥɢɡ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɥɶɧɵɯ ɢ ɫɥɚɛɵɯ ɫɬɨɪɨɧ, 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɭɝɪɨɡ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɛɵɥ ɩɨɫɬɪɨɟɧ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɷɧɬɚɥɶɩɢɢ.  

ȼ ɪɚɫɱɟɬɧɨɣ ɱɚɫɬɢ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɞɨ ɢ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɞɥɹ ɨɛɨɢɯ ɞɚɜɥɟɧɢɣ ɩɚɪɚ 2,413 ɛɚɪ ɢ 6,895 ɛɚɪ. ɇɚɣɞɟɧɵ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ 
ɬɭɪɛɢɧɟ, ɪɚɫɯɨɞ ɞɟɚɷɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɪɚɫɯɨɞ ɩɚɪɚ ɨɬɛɨɪ 6,895 ɛɚɪ, 
ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɭɪɛɢɧɚ, ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɢ ɪɚɫɯɨɞ ɩɚɪɚ 
ɨɬɛɨɪɚ 2,413 ɛɚɪ. 

ȼ ɨɛɳɟɣ ɱɚɫɬɢ ɫɞɟɥɚɧɚ ɪɚɫɱɟɬ ɬɟɩɥɨɨɛɦɟɧɢɤɚ, ɬɚɦ ɧɚɲɥɚ ɩɚɪɚɦɟɬɪɵ 
ɬɟɩɥɨɨɛɦɟɧɢɤɚ. ɉɨɬɨɦ ɜɵɛɪɚɧɵ ɫɬɚɧɞɚɪɬɧɵɟ ɬɟɩɥɨɨɛɦɟɧɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɷɫɤɢɡɧɨɣ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɬɚɤɠɟ ɛɵɥɢ ɜɵɞɟɥɟɧɵ 
ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɞɟɥɚɧɚ ɞɨ ɢ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ 
ɞɚɜɥɟɧɢɹ ɩɚɪɚ 2,413 ɛɚɪ ɢ 6,895 ɛɚɪ.  ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɛɧ.ɬɷ ɨɤɚɡɚɥɫɹ 0,069 ɤɝ. ɧ.ɬ/(ɤȼɬ×ɱ) ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɣ, ɢ 
ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɣ ɛɧ.ɬɷ ɨɤɚɡɚɥɫɹ 0,07 ɤɝ. ɧ.ɬ/(ɤȼɬ×ɱ).  ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ 
ɧɚɬɭɪɚɥɶɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ ɫɨɫɬɚɜɢɥ 1,188 ɞɨ 
ɪɟɤɨɧɫɬɪɭɤɰɢɣ ɢ 1,137 ɤɝ. ɧ.ɬ/(ɤȼɬ×ɱ) ɡɚ 6,895 ɛɚɪ ɢ 1,162 ɤɝ. ɧ.ɬ/(ɤȼɬ×ɱ) ɞɥɹ 
2,413 ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɷɤɨɧɨɦɢɹ 
ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɫɬɨɢɦɨɫɬɧɨɦ ɜɵɪɚɠɟɧɢɢ, ɪɚɫɫɱɢɬɚɧɵ 
ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɢ ɫɧɢɠɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɜɨɣ 
ɷɧɟɪɝɢɢ. ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 3,31 ɦɥɧ ɪɭɛ. ɡɚ 2,413 ɛɚɪ 
ɢ 5,52 ɦɥɧ ɪɭɛ. ɡɚ 6,895 ɛɚɪ ɢ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 3-4 ɝɨɞɚ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɂȿ ɂɋɌɈɑɇɂɄɈȼ 
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ɝ. 2015 
3. ɎɆ ɤɨɬɟɥ ɢɧɫɬɪɭɤɰɢɹ / Ȼɚɛɤɨɤ Ⱦ. ɢ ȼɢɥɤɨɤɫ ɋ. / Ʉɚɧɚɞɚ / 19 ɂɸɥɹ 1972 
4. ɉɚɤɟɬɧɨɟ ɤɨɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ / Ȼɚɛɤɨɤ Ⱦ. ɢ ȼɢɥɤɨɤɫ ɋ. / Ʉɚɧɚɞɚ / 23 

əɧɜɚɪ 1969 
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6. ɉɚɪɨɜɚɹ ɬɭɪɛɢɧɚ / Ɇɨɣɟɪ Ⱦ. Ⱥ. / ɇɶɸ Ƀɨɪɤ /  ɝ. 2011 
7. Ɉɫɧɨɜɵ ɬɟɩɥɨ-ɢ ɦɚɫɫɨɨɛɦɟɧɚ 7-ɟ ɢɡɞɚɧɢɟ / Ɍɟɨɞɨɪ Ʌ. Ȼ., Ⱥɞɪɢɟɧɧ ɋ. Ʌ., 

Ɏɪɷɧɤ ɉ. ɂ., Ⱦɷɜɢɞ ɉ. Ⱦ. / ɋɒȺ / ɝ. 2011 
8. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɧɚ ɗȼɆ / 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 
ɉɨ ɪɚɫɱɟɬɧɨɣ ɩɥɨɳɚɞɢ ɞɥɹ ɞɚɜɥɟɧɢɹ ɩɚɪɚ 6,895 ɛɚɪ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 

700,721 ɦ2, ɜɵɛɢɪɚɟɦ ɫɬɚɧɞɚɪɬɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɉɇ-700-29-7 ɜ ɪɚɡɞɟɥ 3.1. 
 

 
1— ɤɨɪɩɭɫ; 2 — ɬɪɭɛɧɚɹ ɫɢɫɬɟɦɚ; 3 —ɤɪɵɲɤɚ; 4— ɚɧɤɟɪɧɚɹ ɫɜɹɡɶ; 5— ɬɪɭɛɧɚɹ 

ɞɨɫɤɚ; 6—ɩɪɨɧɢɰɚɟɦɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; Ⱥ, Ȼ — ɩɨɞɜɨɞ ɢ ɨɬɜɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ; 
ȼ- ɩɨɞɜɨɞ ɩɚɪɚ; Ƚ — ɨɬɜɨɞ ɤɨɧɞɟɧɫɚɬɚ ɩɚɪɚ; Ⱦ — ɨɬɜɨɞ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

Ɋɢɫɭɧɨɤ Ⱥ.1-Ɉɛɳɢɣ ɜɢɞ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɉɇ-700-29-7 
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ɉɨ ɪɚɫɱɟɬɧɨɣ ɩɥɨɳɚɞɢ ɞɥɹ ɞɚɜɥɟɧɢɹ ɩɚɪɚ 2,413 ɛɚɪ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 
292,379 ɦ2, ɜɵɛɢɪɚɟɦ ɫɬɚɧɞɚɪɬɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɉɇ-350-16-7 ɜ ɪɚɡɞɟɥ 3.1. 

 
 

Ⱥ - ɜɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ; Ȼ - ɜɵɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ; ȼ - ɩɨɞɜɨɞ 
ɝɪɟɸɳɟɝɨ ɩɚɪɚ; Ƚ - ɨɬɜɨɞ ɤɨɧɞɟɧɫɚɬɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ; Ⱦ - ɩɨɞɜɨɞ ɤɨɧɞɟɧɫɚɬɚ; ȿ - 

ɩɨɞɜɨɞ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ; ɀ - ɨɬɜɨɞ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ 

Ɋɢɫɭɧɨɤ Ⱥ.2-Ɉɛɳɢɣ ɜɢɞ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɉɇ-350-16-7 



 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

 

Ɍɟɩɥɨɜɵɟ ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɋɬɚɧɰɢɢ 
ɤɚɮɟɞɪɚ 

 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
                       ȿ.Ⱥ. Ȼɨɣɤɨ 
« 03 »      07      2020 ɝ. 

 

 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ  
13.03.01 «Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ» 

 

ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɯɟɦɵ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɝɥɢɧɨɡɟɦɧɨɝɨ ɡɚɜɨɞɚ Ewarton 
ɤɨɦɩɥɟɤɫɚ Windalco ɈɄ Ɋɭɫɚɥ 

 
 
 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ                         03.07.2020         ɤ.ɬ.ɧ. ɞɨɰɟɧɬ   ɉ.ȼ. Шɢɲɦɚɪɟɜ   

         ɩɨɞɩɢɫɶ, ɞɚɬɚ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ                           

ȼɵɩɭɫɤɧɢɤ                                 , 02.07.2020                           Ш.Ɋ. ȼɟɥɥɢɧɝɬɨɧ     
         ɩɨɞɩɢɫɶ, ɞɚɬɚ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ     

Ɍɟɯɧɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ                   03.07.2020    ȿ.Ⱥ. Ȼɨɣɤɨ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ          

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                            03.07.2020    ɉ.ȼ. Шɢɲɦɚɪɟɜ  
ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ            

             

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2020 



 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɂɧɫɬɢɬɭɬ 

 

Ɍɟɩɥɨɜɵɟ ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɋɬɚɧɰɢɢ 
Ʉɚɮɟɞɪɚ 

 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
                       ȿ.Ⱥ. Ȼɨɣɤɨ 
« 03 »      07      2020 ɝ. 

 
 
 

ɁȺȾȺɇɂȿ  
ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺЦɂɈɇɇɍɘ ɊȺȻɈɌɍ 

 ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
 

  



 

ɋɬɭɞɟɧɬɭ    ȼɟɥɥɢɧɝɬɨɧ Шɟɪɪɢ-ɗɧɧ Ɋɚɤɟɥɶ 
                          (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ) 
  
Ƚɪɭɩɩɚ Ɏɗ16-01Ȼ   ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.03.01 
                ɤɨɞ  

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ Ɍɟɩɥɨɬɟɯɧɢɤɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɯɟɦɵ 
ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɝɥɢɧɨɡɟɦɧɨɝɨ ɡɚɜɨɞɚ Ewarton ɤɨɦɩɥɟɤɫɚ Windalco ɈɄ Ɋɭɫɚɥ 
 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ: 746/ɫ ɨɬ 27 ɹɧɜɚɪɹ 2020 ɝɨɞɚ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ɉ.ȼ. Шɢɲɦɚɪɟɜ, ɞɨɰɟɧɬ,ɤɚɧɞ.ɬɟɯɧ.ɧɚɭɤ, ɤɚɮɟɞɪɚ «Ɍɗɋ» 
                                                        (ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ) 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥя ȼɄɊ: Ɍɭɪɛɢɧɵ ɫ ɦɨɳɧɨɫɬɶɸ 6Ɇȼɬ ɢ ɧɚ 10Ɇȼɬ, 
Ɋɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ:  Ƚɥɢɧɨɡɟɦɧɵɣ ɡɚɜɨɞ Ewarton ɤɨɦɩɥɟɤɫɚ Windalco Ɋɭɫɚɥ. 
Ewarton, St. Catherine, Jamaica, West Indies                                                                                  

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ:  
- ɨɛɨɫɧɨɜɚɧɢɟ ɚɤɬɭɚɥɶɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɚ ɜɚɪɢɚɧɬɨɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ; 
- ɪɚɫɱɟɬɧɚɹ ɱɚɫɬɶ ɩɨ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɟ ɞɨ ɢ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ; 
- ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ; 
- ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ:  
-ɫɯɟɦɚ: 41,369 ɛɚɪ ɩɚɪɨɜɚɹ ɫɢɫɬɟɦɚ 
-ɫɯɟɦɚ: ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɢ ɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ 
-ɨɛɳɢɣ ɩɥɚɧ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
-ɫɯɟɦɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɞɥɹ 2,413 ɛɚɪ ɢ 6,895 ɛɚɪ 
 
  Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                            __________              ɉ.ȼ. Шɢɲɦɚɪɟɜ  
                                                                                        ɩɨɞɩɢɫɶ                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ          
  

 Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                                  Ш.Ɋ. ȼɟɥɥɢɧɝɬɨɧ    
                                                                                                         ɩɨɞɩɢɫɶ                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ        
 

« 14 »      06      2020 ɝ.       



 

ɊȿɎȿɊȺɌ  

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɤ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɭ ɧɚ ɬɟɦɭ "ɉɪɨɟɤɬ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɯɟɦɵ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɝɥɢɧɨɡɟɦɧɨɝɨ ɡɚɜɨɞɚ Ewarton 
ɤɨɦɩɥɟɤɫɚ Windalco ɈɄ Ɋɭɫɚɥ " ɫɨɞɟɪɠɢɬ 102 ɫɬɪɚɧɢɰ, ɜ ɬɨɦ ɱɢɫɥɟ 9 ɪɢɫɭɧɤɨɜ, 
6 ɬɚɛɥɢɰ, 8 ɢɫɬɨɱɧɢɤɨɜ. Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɫɨɫɬɨɢɬ ɢɡ 4 ɥɢɫɬɨɜ.  

ȼ ɪɚɦɤɚɯ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ (ȼɄɊ) ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɫɯɟɦɵ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɝɥɢɧɨɡɟɦɧɨɝɨ ɡɚɜɨɞɚ Ewarton ɤɨɦɩɥɟɤɫɚ Windalco 
Ɋɭɫɚɥ. 

ȼ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ, ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɞɨ ɢ 
ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɫɫɱɢɬɚɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɫɬɚɧɰɢɢ. ȼ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɟ ɬɚɤɠɟ ɩɪɢɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 
Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ. 


