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ɋɨɤɪɚɳɟɧɧɵɣ ɩɚɫɩɨɪɬ ɋɥɸɞɹɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ɉɨɞɤɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ                                                                          
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ Ʉɪɚɫɧɨɹɪɫɤɢɣ Ʉɪɚɣ  
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ  Ƚɗɋ                                                                             
ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ  2741 ɦ³/ɫ 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ   4400 ɦ³/ɫ  
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ   

              0,01%   16423 ɦ³/ɫ 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ     600 ɦ³/ɫ                            

ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ     ɝɨɞɨɜɨɣ 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ    105,0 ɦ                 ɍɆɈ  106,0 ɦ 
ɜ) ɨɛɴɟɦɵ: ɩɨɥɧɵɣ   68.95 ɤɦ3        ɩɨɥɟɡɧɵɣ  34,57  ɤɦ3 

ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ          66,3  ɦ            
ɛ) ɪɚɫɱɟɬɧɵɣ                 50,6 ɦ            
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ          37,5 ɦ   

ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ  ɭɫɬɚɧɨɜɥɟɧɧɚɹ        1942,7  Ɇȼɬ 

                                 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ    1406  Ɇȼɬ 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ      10,1  ɦɥɪɞ.ɤȼɬ·ɱ 
ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ   6800 ɱ 

ɉɥɨɬɢɧɵ: 
ɚ) ɜɨɞɨɫɥɢɜɧɚɹ    ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ    ɦɚɬɟɪɢɚɥ   ɛɟɬɨɧ   
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ    ɝɥɭɯɚɹ    ɦɚɬɟɪɢɚɥ     ɛɟɬɨɧ 
ɜ) ɥɟɜɨɛɟɪɟɠɧɚɹ    ɝɥɭɯɚɹ    ɦɚɬɟɪɢɚɥ      ɛɟɬɨɧ 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ   1250 ɦ  
ɟ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ   76  ɦ 
ɠ) ɲɢɪɢɧɚ ɩɨ ɨɫɧɨɜɚɧɢɸ    49 ɦ 
ɡ) ɲɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ   15 ɦ 

ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ  ɩɨɜɟɪɯɧɨɫɬɧɵɣ  ɜɨɞɨɫɥɢɜ 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ   14 ɨɬɜɟɪɫɬɢɣ 18 ɦ  
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ     304  ɦ 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ     76  ɦ 

Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ     ɩɪɢɩɥɨɬɢɧɧɵɣ        ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ  8     
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ   ɞɢɨɪɢɬ 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ   ɛɟɬɨɧɧɚɹ        
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ     ɢɡɨɝɧɭɬɚɹ 
ɞ) ɪɚɡɦɟɪɵ:   ɨɛɳɚɹ ɞɥɢɧɚ       228 ɦ        ɲɢɪɢɧɚ      24,3 ɦ 
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Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ    ɉɅ70-ȼ  ɞɢɚɦɟɬɪ    8,5 ɦ 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ    ɋȼ-1596/170-66  ɦɨɳɧɨɫɬɶ    243 Ɇȼɬ 
ɜ) ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ  15,75 ɤȼ 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ    90,9 ɨɛ/ɦɢɧ 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ    ɌȾɐ-400000/500   ɢɯ ɱɢɫɥɨ  8    
ɠ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ    ɌȾɇɋ-25000/15,75  ɢɯ ɱɢɫɥɨ   3  

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɤɚɩ. ɜɥɨɠɟɧɢɹ         11466,1 ɪɭɛ/ɤȼɬ 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ      12  ɤɨɩ/ɤȼɬ∙ɱ 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ       77 ɦɟɫ 
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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ – ɨɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ 
ɧɚɲɟɣ ɫɬɪɚɧɟ. ɉɨɬɟɧɰɢɚɥ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧ ɜɫɟɝɨ ɥɢɲɶ ɧɚ 19%, ɜ 
ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɪɹɞɟ ɞɪɭɝɢɯ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɜɨɫɯɨɞɢɬ 80%. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ — ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ, 
ɫɜɹɡɚɧɧɵɣ ɫ ɤɪɭɝɨɜɨɪɨɬɨɦ ɜɨɞɵ ɜ ɩɪɢɪɨɞɟ.  

Ȼɨɥɟɟ 70% ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɩɨɤɪɵɬɨ ɜɨɞɚɦɢ. ɋɢɥɚ ɬɹɠɟɫɬɢ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɸ ɠɢɞɤɨɣ ɜɥɚɝɢ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɭɱɚɫɬɤɨɜ 
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚ ɛɨɥɟɟ ɧɢɡɤɢɟ. ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɥɭɱɟɣ ɫɨɥɧɰɚ ɜɨɞɚ ɪɟɤ, 
ɨɡɟɪ, ɦɨɪɟɣ ɢ ɨɤɟɚɧɨɜ ɢɫɩɚɪɹɟɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɜ ɚɬɦɨɫɮɟɪɟ, 
ɨɛɪɚɡɭɹ ɨɛɥɚɤɚ, ɢ ɛɥɚɝɨɞɚɪɹ ɫɢɥɟ ɬɹɠɟɫɬɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɧɚ ɡɟɦɥɸ ɜ ɜɢɞɟ 
ɨɫɚɞɤɨɜ. 

Ƚɢɞɪɨɪɟɫɭɪɫɵ – ɧɚɢɛɨɥɟɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ ɢɡ 
ɩɪɨɦɵɲɥɟɧɧɨ ɞɨɫɬɭɩɧɵɯ, ɧɟ ɫɨɡɞɚɸɳɢɣ ɷɦɢɫɫɢɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. 

Ƚɢɞɪɨɫɬɚɧɰɢɢ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɬɭɪɛɢɧ ɝɢɞɪɨɫɬɚɧɰɢɣ ɞɨɫɬɢɝɚɟɬ 95%, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɲɟ ɄɉȾ ɬɭɪɛɢɧ ɞɪɭɝɢɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɧɚ Ƚɗɋ, ɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɤɨɥɟɛɚɧɢɣ ɰɟɧ ɧɚ ɬɪɚɞɢɰɢɨɧɧɨɟ ɬɨɩɥɢɜɨ: ɭɝɨɥɶ, ɝɚɡ, ɦɚɡɭɬ, ɭɪɚɧ. ȼ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɝɢɞɪɨɫɬɚɧɰɢɹɯ ɨɬɫɭɬɫɬɜɭɟɬ 
ɬɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ, ɱɬɨ ɞɟɥɚɟɬ ɷɧɟɪɝɢɸ ɛɨɥɟɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ ɜ 
ɭɫɥɨɜɢɹɯ ɪɵɧɤɚ. 

Ƚɢɞɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɦɚɧɟɜɪɟɧɧɵɦɢ ɢɡ ɜɫɟɯ ɬɢɩɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ƚɢɞɪɨɫɬɚɧɰɢɢ ɫɩɨɫɨɛɧɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɜɟɥɢɱɢɜɚɬɶ 
ɜɵɪɚɛɨɬɤɭ ɢ ɜɵɞɚɜɚɟɦɭɸ ɦɨɳɧɨɫɬɶ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ, ɬɨɝɞɚ ɤɚɤ 
ɬɟɩɥɨɜɵɦ ɫɬɚɧɰɢɹɦ ɞɥɹ ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ, ɚ ɚɬɨɦɧɵɦ – ɫɭɬɤɢ. 
ɗɬɨ ɩɨɡɜɨɥɹɟɬ Ƚɗɋ ɩɨɤɪɵɜɚɬɶ ɩɢɤɨɜɵɟ ɧɚɝɪɭɡɤɢ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɱɚɫɬɨɬɭ ɬɨɤɚ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ȼɫɟ ɷɬɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨɞɬɚɥɤɢɜɚɸɬ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɧɨɜɵɯ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɩɪɚɜɢɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
ɉɨɞɤɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ, ɪɢɫɭɧɨɤ 1.1 – ɪɟɤɚ ɜ ɋɢɛɢɪɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ ȿɧɢɫɟɹ. Ⱦɥɢɧɚ 1865 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 
ɫɨɫɬɚɜɥɹɟɬ 240 ɬɵɫ. ɤɦ². Ȼɟɪёɬ ɧɚɱɚɥɨ ɫ Ⱥɧɝɚɪɫɤɨɝɨ ɤɪɹɠɚ ɢ ɩɪɨɬɟɤɚɟɬ ɩɨ 
ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɦɭ ɩɥɨɫɤɨɝɨɪɶɸ. ȼ ɫɜɨɢɯ ɜɟɪɯɨɜɶɹɯ ɬɟɱёɬ ɩɨ ɲɢɪɨɤɨɣ ɢ 
ɝɥɭɛɨɤɨɣ ɞɨɥɢɧɟ ɢ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ Ʉɚɬɚɧɝɚ. əɜɥɹɟɬɫɹ ɩɨ ɩɪɟɢɦɭɳɟɫɬɜɭ ɝɨɪɧɨɣ 
ɪɟɤɨɣ ɫ ɩɨɪɨɠɢɫɬɵɦ ɪɭɫɥɨɦ. ȼɨ ɦɧɨɝɢɯ ɦɟɫɬɚɯ ɩɪɨɪɟɡɚɟɬ ɜɵɯɨɞɵ ɬɜёɪɞɵɯ 
ɜɭɥɤɚɧɢɱɟɫɤɢɯ ɩɨɪɨɞ (ɬɪɚɩɩɨɜ) ɢ ɨɛɪɚɡɭɟɬ ɭɡɤɢɟ ɭɳɟɥɶɹ. ȼɵɜɟɬɪɢɜɲɢɟɫɹ 
ɨɛɧɚɠɟɧɢɹ ɬɪɚɩɩɨɜ ɩɨ ɫɤɥɨɧɚɦ ɞɨɥɢɧɵ ɨɛɪɚɡɭɸɬ ɯɚɪɚɤɬɟɪɧɵɟ ɫɬɨɥɛɱɚɬɵɟ 
ɨɬɞɟɥɶɧɨɫɬɢ ɢɥɢ «ɫɬɨɥɛɵ». ɑɚɫɬɶ ɪɟɤɢ ɜɵɲɟ ɜɩɚɞɟɧɢɹ ɪ. Ɍɷɬɷɪɷ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ 
Ʉɚɬɚɧɝɚ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɭɡɤɢɦɢ ɭɱɚɫɬɤɚɦɢ ɫ ɩɨɪɨɝɚɦɢ ɫɨ ɫɤɨɪɨɫɬɶɸ ɬɟɱɟɧɢɹ 
ɞɨ 3-4 ɦ/ɫɟɤ. ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɩɨɪɨɝɚɦɢ ɧɚ ɪɟɤɟ ɹɜɥɹɸɬɫɹ «Ȼɨɥɶɲɨɣ» ɜ 
535 ɤɦ ɨɬ ɭɫɬɶɹ, «Ɇɭɱɧɨɣ» (417 ɤɦ), «ɉɨɥɢɝɭɡɫɤɢɟ» (471-474 ɤɦ), 
«ȼɟɥɶɦɢɧɫɤɢɟ» (254 ɤɦ) ɢ ɞɪɭɝɢɟ. ȼ 250 ɤɦ ɨɬ ɭɫɬɶɹ ɞɨɥɢɧɚ ɜɧɨɜɶ ɪɚɫɲɢɪɹɟɬɫɹ 
ɞɨ ɞɜɚɞɰɚɬɢ ɢ ɛɨɥɟɟ ɤɢɥɨɦɟɬɪɨɜ. ɗɬɨɬ ɭɱɚɫɬɨɤ ɪɭɫɥɚ ɉɨɞɤɚɦɟɧɧɨɣ Ɍɭɧɝɭɫɤɢ 
ɢɡɨɛɢɥɭɟɬ ɩɟɪɟɤɚɬɚɦɢ. 

ɉɪɢɬɨɤɚɦɢ ɪɟɤɢ ɉɨɞɤɚɦɟɧɧɚɹ ɬɭɧɝɭɫɤɚ ɹɜɥɹɸɬɫɹ: 
- ɋɩɪɚɜɚ - ɑɭɥɚ, Ɍɷɬɷɪɷ, ɑɭɧɹ; 
- ɋɥɟɜɚ - Ʉɚɦɨ, ȼɟɥɶɦɨ. 
 
 

 
 

Ɋɢɫɭɧɨɤ 1.1– Ɋɟɤɚ ɉɨɞɤɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ 
 

http://megaribolov.ru/index.php/entsiklopediya-rybolova/opisanie-vodoemov/opisanie-rek/1537-nizhnyaya-tunguska
http://megaribolov.ru/index.php/entsiklopediya-rybolova/opisanie-vodoemov/opisanie-rek/1525-enisej
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D1%8F%D0%B6
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%BD%D0%B5%D1%81%D0%B8%D0%B1%D0%B8%D1%80%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D0%B3%D0%BE%D1%80%D1%8C%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BF%D0%BF
https://ru.wikipedia.org/wiki/%D0%A2%D1%8D%D1%82%D1%8D%D1%80%D1%8D
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BA%D1%83%D0%BD%D0%B4%D0%B0
https://ru.wikipedia.org/w/index.php?title=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9_%D0%BF%D0%BE%D1%80%D0%BE%D0%B3%D0%B8_(%D0%9F%D0%BE%D0%B4%D0%BA%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%A2%D1%83%D0%BD%D0%B3%D1%83%D1%81%D0%BA%D0%B0)&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D1%87%D0%BD%D0%BE%D0%B9_%D0%BF%D0%BE%D1%80%D0%BE%D0%B3_(%D0%9F%D0%BE%D0%B4%D0%BA%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%A2%D1%83%D0%BD%D0%B3%D1%83%D1%81%D0%BA%D0%B0)&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%BE%D0%BB%D0%B8%D0%B3%D1%83%D0%B7%D1%81%D0%BA%D0%B8%D0%B5_%D0%BF%D0%BE%D1%80%D0%BE%D0%B3%D0%B8_(%D0%9F%D0%BE%D0%B4%D0%BA%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%A2%D1%83%D0%BD%D0%B3%D1%83%D1%81%D0%BA%D0%B0)&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%92%D0%B5%D0%BB%D1%8C%D0%BC%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B5_%D0%BF%D0%BE%D1%80%D0%BE%D0%B3%D0%B8_(%D0%9F%D0%BE%D0%B4%D0%BA%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%A2%D1%83%D0%BD%D0%B3%D1%83%D1%81%D0%BA%D0%B0)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BA%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A7%D1%83%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%8D%D1%82%D1%8D%D1%80%D1%8D
https://ru.wikipedia.org/wiki/%D0%A7%D1%83%D0%BD%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%BE_(%D1%80%D0%B5%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D1%8C%D0%BC%D0%BE_(%D1%80%D0%B5%D0%BA%D0%B0)
http://megaribolov.ru/index.php/entsiklopediya-rybolova/opisanie-vodoemov/opisanie-rek/1537-nizhnyaya-tunguska
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1.2 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 

ɋɥɸɞɹɧɫɤɚɹ Ƚɗɋ – ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɧɚ ɪɟɤɟ ɉɨɞɤɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ, 
ɭ ɫɟɥɚ Ȼɚɣɤɢɬ. 
Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɫɟɥɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. 

- ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ – -6,3 °C 
- Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ – 73,2 % 
- ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ – 3,2 ɦ/ɫ 
Ɂɧɚɱɟɧɢɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɧɨɪɦɵ ɨɫɚɞɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɣ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
ɉɨɤɚɡɚɬɟɥɶ əɧɜ. Ɏɟɜ. Ɇɚɪɬ Ⱥɩɪ. Ɇɚɣ ɂɸɧɶ ɂɸɥɶ Ⱥɜɝ. ɋɟɧɬ. Ɉɤɬ. ɇɨɹɛ. Ⱦɟɤ. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɨɋ -29,6 -26,4 -14,9 -4 4,2 12,9 16,9 12,7 5,4 -4,8 -20,2 -28,1 

ɇɨɪɦɚ ɨɫɚɞɤɨɜ, ɦɦ 27,5 19,8 20,7 25,2 41,1 49,7 56,5 77,4 56,8 53,1 45,5 32 

 

1.3 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɧɟɝɨɜɨɟ (60 %), ɧɚ ɞɨɠɞɟɜɨɟ ɩɢɬɚɧɢɟ ɢ 
ɧɚ ɩɢɬɚɧɢɟ ɝɪɭɧɬɨɜɵɦɢ ɜɨɞɚɦɢ ɩɪɢɯɨɞɢɬɫɹ 16 ɢ 24 %, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɉɨɥɨɜɨɞɶɟ ɩɪɨɞɨɥɠɚɟɬɫɹ ɫ ɧɚɱɚɥɚ ɦɚɹ ɞɨ ɤɨɧɰɚ ɫɟɧɬɹɛɪɹ.  

- Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
0,85; 

- Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.2– Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɄɏ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Q, ɦ3/ɫ I II  III  IV  V VI  VII VIII IX  X XI  XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 1200 1200 1200 1200 1450 1450 1450 1450 1450 1200 1200 1200 

ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

3 3 3 3 7 7 7 7 7 7 3 3 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 2 2 2 1 1 1 1 

ɂɫɩɚɪɟɧɢɟ 0 0 0 1 3 5 6 6 2 1 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ -7 -4 0 1 2 3 4 2 1 1 0 -3 

 
- ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆h=0,8 ɦ; 
- ɇɉɍ ɋɥɸɞɹɧɫɤɚɹ Ƚɗɋ 105 ɦ; 
-  Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ 

ɜɨɞɵ ɪ. Ʉɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ ɜ ɫɬɜɨɪɟ Ɍɨɦɫɤɨɣ Ƚɗɋ ɡɚ 1940- 2013 ɝ.ɝ . 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.3.  

https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%BA%D0%BE_%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D0%BD%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BB%D0%BB%D0%B8%D0%BC%D0%B5%D1%82%D1%80
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Ɍɚɛɥɢɰɚ 1.3 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ (ɦ3/ɫ) ɪɟɤɢ Ʉɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ ɡɚ 
ɩɟɪɢɨɞ 1940– 2013 ɝɝ. 

Ƚɨɞ əɧɜ. Ɏɟɜ. Ɇɚɪɬ Ⱥɩɪ. Ɇɚɣ ɂɸɧɶ ɂɸɥɶ Ⱥɜɝ. ɋɟɧɬ. Ɉɤɬ. ɇɨɹɛ. Ⱦɟɤ. 

1940 1220 1146 1029 1139 5246 4622 5194 5670 3774 2209 1404 1139 

1941 1182 1110 997 1181 7085 6004 3889 5037 4054 3130 1360 1103 

1942 1070 1005 902 1208 8116 5084 3590 3763 3946 2626 1231 999 

1943 1015 920 856 1331 8956 5847 3808 3385 3269 2391 1168 947 

1944 998 938 842 943 4700 9152 4041 3238 2947 2257 1128 932 

1945 1034 971 872 889 5585 4515 3532 3677 3386 2594 1190 965 

1946 1051 987 886 860 5243 4652 4527 3540 2763 2686 1209 981 

1947 1167 1058 985 1728 6923 7236 5158 4124 3647 2862 1343 1090 

1948 998 937 842 936 6685 6062 3518 3605 3043 2312 1149 932 

1949 1060 996 894 954 4451 7286 4884 3622 2975 2180 1220 990 

1950 1055 991 890 1116 5168 7226 5299 3351 2787 2144 1215 985 

1951 996 903 840 1021 7827 5951 4049 3129 2797 2456 1146 930 

1952 1036 973 874 1062 6275 6884 4100 3327 3078 2735 1193 967 

1953 1170 1099 987 1580 6259 7281 5006 4685 3280 2896 1346 1092 

1954 1027 964 866 1776 3701 5567 3276 3578 3459 2742 1182 959 

1955 1051 952 886 1180 6729 3798 3914 3869 3164 2594 1209 981 

1956 1048 985 884 1515 7404 5818 4120 3652 3469 2281 1206 979 

1957 1013 952 854 892 4870 4984 3596 3249 3309 2613 1165 945 

1958 1053 989 888 741 6595 6940 3887 3457 3658 2572 1214 983 

1959 1108 1017 938 1762 4513 7604 3913 3481 2962 2826 1804 1120 

1960 1274 1150 1020 1763 4321 7664 4917 4480 3798 3332 2163 1150 

1961 1145 1089 1113 1295 6703 5075 3770 3314 3947 2942 1469 1179 

1962 1043 942 872 1182 5811 4335 4249 4125 3529 2649 1378 938 

1963 1113 952 851 884 7744 7164 3721 3590 2329 2557 1210 1104 

1964 1303 1197 1112 1288 5122 8663 6418 4913 3930 3028 1500 1230 

1965 1192 1010 935 3066 8739 5740 4562 4738 3782 3655 1824 1208 

1966 1210 1246 1167 2346 7041 6652 5470 4317 4282 3080 1989 1222 

1967 916 816 743 1682 6990 5011 5220 3825 3098 2284 1351 912 

1968 1274 1109 1106 1353 5600 5426 4362 3306 3546 2799 1377 1308 

1969 1238 1089 993 1158 8676 9326 5445 4838 3745 2798 1570 1059 

1970 973 919 838 1776 5564 5752 4930 3964 2925 2457 1200 1021 

1971 867 845 831 1339 5153 4355 3077 2576 2567 2030 874 895 

1972 1079 856 795 2414 5885 5431 3868 4110 3711 2798 1058 1070 

1973 1118 976 888 1205 6002 3209 2868 3018 2722 2301 1717 1184 

1974 1133 988 876 2774 5115 5698 4377 4197 4587 3242 1350 1007 

1975 1093 1038 913 1475 6924 4037 3386 3815 4152 2665 1065 1211 

1976 1051 1010 896 1692 4813 5627 4639 4256 3807 3073 1284 1292 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.3  
Ƚɨɞ əɧɜ. Ɏɟɜ. Ɇɚɪɬ Ⱥɩɪ. Ɇɚɣ ɂɸɧɶ ɂɸɥɶ Ⱥɜɝ. ɋɟɧɬ. Ɉɤɬ. ɇɨɹɛ. Ⱦɟɤ. 

1977 1242 1206 1082 1051 6207 4677 4469 4071 3934 2726 1315 1143 

1978 1150 1036 930 1002 7358 6306 3546 2992 3857 2728 1105 1097 

1979 1099 1055 950 1110 8579 5769 3550 3753 3415 2393 1194 950 

1980 1429 1294 1104 2164 6573 6924 6523 4690 3806 3305 1308 1419 

1981 1095 910 847 845 6803 5128 3890 3696 2825 2080 842 1026 

1982 980 829 794 1069 3915 6246 5221 4376 3563 2503 1505 908 

1983 1036 928 817 1127 6900 6219 4417 3563 3459 3220 1261 865 

1984 979 886 722 1052 6029 5477 3919 3188 3731 2775 1261 905 

1985 1120 1002 882 1107 4822 5998 3036 3196 3810 2705 1292 1028 

1986 914 889 837 1271 6098 6709 4199 3437 2622 2016 832 1060 

1987 1162 1029 1012 1309 6090 7665 4620 3091 3147 2251 809 1208 

1988 1236 1211 1085 2594 6230 5985 4725 4865 3605 2555 903 1120 

1989 1225 1156 1175 1860 6685 6580 4550 3640 3556 2757 1425 1185 

1990 1234 1233 1176 1344 7806 5137 4323 3239 2565 2233 1174 1385 

1991 1273 1063 907 1240 5325 5747 4297 3263 2889 2205 1068 1013 

1992 1518 1386 1359 1996 6738 4825 3131 2885 3231 2093 979 1230 

1993 1395 1140 1142 1469 7896 4843 839 3107 3589 2573 1489 1206 

1994 1196 865 1303 2398 8782 9107 5159 4765 2983 2172 976 1283 

1995 1028 1130 1213 2574 7214 4857 4488 4782 3328 2322 984 1392 

1996 1008 905 869 1845 5691 4138 3101 3205 2914 2028 600 1143 

1997 1167 1036 525 2203 8239 7289 2969 2999 2863 2243 1380 1081 

1998 1250 1170 1225 2088 7400 7006 4341 4047 2995 2574 1117 1107 

1999 1227 1245 1238 2571 6617 4304 4338 4392 3095 2346 1708 1039 

2000 907 932 1058 1435 5752 5811 5029 3414 2912 1965 809 848 

2001 568 894 1464 2759 7435 9255 4674 3737 3119 2305 1413 1027 

2002 893 1233 961 2047 6074 5420 2980 2488 2535 2245 1377 1123 

2003 1267 976 1637 1533 7480 7034 3848 3117 3110 2340 1371 1333 

2004 963 405 714 1943 5358 4320 3679 3724 2290 1754 1094 1153 

2005 988 664 335 1423 6752 6021 3816 3145 2715 2056 2081 1620 

2006 574 930 641 1065 7027 5782 2785 3440 1839 1007 1321 364 

2007 1113 1225 1070 1636 8138 4781 2464 1877 2151 1822 1870 670 

2008 794 1350 1215 3134 9055 6039 3399 4803 2643 1751 982 2252 

2009 1103 938 1083 3077 5769 3332 2607 2914 2732 1804 837 787 

2010 1071 1025 1031 1050 6806 5758 3720 3478 2906 2162 1229 1160 

2011 1071 1025 1033 986 6815 5753 3710 3471 2896 2153 1228 1162 

2012 1070 1026 1035 922 6823 5748 3699 3465 2886 2144 1227 1164 

2013 1070 1026 1037 858 6832 5743 3689 3459 2876 2135 1226 1166 
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Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɟɣ ɜɨɞɵ ɪ. Ʉɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ ɜ 
ɫɬɜɨɪɟ ɋɥɸɞɹɧɫɤɚɹ Ƚɗɋ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2. Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɪɚɫɯɨɞɨɜ 
ɋɥɸɞɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4. 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Ɍɚɛɥɢɰɚ 1.4 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɨɛɴɟɦɨɜ ɋɥɸɞɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ZɇȻ, ɦ Q, ɦ3/ɫ, ɥɟɬɨ Q, ɦ3/ɫ, ɡɢɦɚ 

37 0 0 

39.9 1890 1606.5 
41.7 3780 3213 
43.0 5670 4819.5 
44.1 7560 6426 
45.0 9450 8032.5 
45.8 11340 9639 
46.6 13230 11246 
47.2 15120 12852 
47.8 17010 14459 
48.3 18900 16065 
48.8 20790 17672 
49.3 22680 19278 
49.7 24570 20885 
50.1 26460 22491 

 
Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɚ ɋɥɸɞɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ 

ɜ ȼȻ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3, ɩɥɨɳɚɞɢ 1.4. Ʉɨɨɪɞɢɧɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ1.5. 
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Ɍɚɛɥɢɰɚ 1.4 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɨɛɴɟɦɨɜ ɋɥɸɞɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ZȼȻ, ɦ V, ɦ3 F, ɤɦ2 

37 0 0 

49.3 6.6 58 

58.5 13.2 117 

66.1 19.8 175 

72.8 26.4 234 

78.8 33.0 292 

84.4 39.6 351 

89.5 46.2 409 

94.3 52.8 467 

98.8 59.4 526 

103.1 66.0 584 

107.3 72.6 643 

111.2 79.2 701 

115.0 85.8 759 

118.7 92.4 818 

 

 
 

Ɋɢɫɭɧɨɤ 1.4 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  
ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ 
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Ɋɢɫɭɧɨɤ 1.5 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɩɥɨɳɚɞɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  

ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ 
 

1.4 ɗɧɟɪɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
-  Ɉɗɋ ɋɢɛɢɪɢ; 
- Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ 31838 Ɇȼɬ; 
- ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 6500 ɱ; 
- ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 23601 Ɇȼɬ; 
- Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɨ ɡɢɦɟ 14000 Ɇȼɬ; ɩɨ 

ɥɟɬɭ 11000 Ɇȼɬ. 
- Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 2%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ - 8%; 
- ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤɢ: ɨɞɢɧɨɱɧɚɹ Ƚɗɋ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1. ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 
(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɇɚɱɚɥɨ ɝɨɞɚ ɫɱɢɬɚɟɦ ɫ ɩɟɪɜɨɝɨ ɦɟɫɹɰɚ 
ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ. 

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ (2.1): 

 ʟ = ݉݊ + ͳ,     (2.1) 
 
ɝɞɟ  m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ 
ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ;  

n = 74– ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.1. 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
 

Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 
ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
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Ɍɚɛɥɢɰɚ 2.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ  

m P, % Ƚɨɞɵ 
Qɋɪ.ɝɨɞ, 

ɦ3/ɫ 
Ƚɨɞɵ 

Qɋɪ.ɩɚɜ., 
ɦ3/ɫ 

Ƚɨɞɵ 
Qɋɪ.ɦɟɠ, 

ɦ3/ɫ 
1 1,3 1969 3495 1969 6406 1965 1841 
2 2,7 1994 3416 1994 6159 1966 1751 
3 4,0 1980 3378 1964 5809 1980 1718 
4 5,3 1965 3371 1980 5703 1960 1693 
5 6,7 1966 3335 2001 5644 2008 1640 
6 8,0 1964 3309 1966 5552 1999 1625 
7 9,3 2001 3221 1965 5512 1974 1624 
8 10,7 2008 3118 1947 5418 1989 1540 
9 12,0 1947 3110 1953 5302 1988 1529 
10 13,3 1960 3086 1941 5214 1964 1523 
11 14,7 1953 3057 2008 5188 1995 1520 
12 16,0 1998 3027 1998 5158 1959 1511 
13 17,3 1941 3011 1988 5082 1992 1509 
14 18,7 1988 3009 1943 5053 1998 1504 
15 20,0 1989 2983 1960 5036 2003 1494 
16 21,3 1974 2945 1979 5013 2001 1490 
17 22,7 1995 2943 1989 5002 1993 1488 
18 24,0 2003 2921 1995 4934 1968 1475 
19 25,3 1999 2843 1987 4922 1976 1471 
20 26,7 1997 2833 2003 4918 1947 1462 
21 28,0 1943 2825 1983 4912 1961 1462 
22 29,3 1979 2818 1963 4909 1994 1456 
23 30,7 1983 2818 1958 4908 1953 1453 
24 32,0 1940 2816 1940 4901 1972 1439 
25 33,3 1942 2795 1942 4900 1941 1437 
26 34,7 1976 2787 1956 4893 1969 1415 
27 36,0 1987 2783 1997 4872 2002 1411 
28 37,3 1956 2780 1967 4829 1990 1397 
29 38,7 1963 2768 1944 4816 1977 1395 
30 40,0 1977 2760 1978 4812 1997 1377 
31 41,3 1978 2759 1974 4795 2009 1376 
32 42,7 1972 2756 1950 4766 1954 1359 
33 44,0 1959 2754 1951 4751 1975 1352 
34 45,3 1961 2753 1952 4733 2007 1344 
35 46,7 1958 2748 1977 4672 1973 1341 
36 48,0 1990 2737 1982 4664 1940 1326 
37 49,3 1967 2737 1949 4643 1983 1322 
38 50,7 1968 2714 1976 4628 1970 1312 
39 52,0 1952 2709 1970 4627 2005 1310 
40 53,3 1970 2693 1990 4614 1985 1305 
41 54,7 1950 2686 1986 4613 1978 1293 
42 56,0 1944 2676 1972 4601 1942 1291 
43 57,3 1951 2670 2000 4584 1962 1286 
44 58,7 1982 2659 1948 4582 1956 1271 
45 60,0 1975 2648 1961 4562 1955 1265 
46 61,3 2005 2635 1999 4549 1952 1263 
47 62,7 1949 2626 2010 4533 1987 1254 
48 64,0 2010 2616 2011 4529 1991 1253 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 

m P, % Ƚɨɞɵ 
Qɋɪ.ɝɨɞ, 

ɦ3/ɫ 
Ƚɨɞɵ 

Qɋɪ.ɩɚɜ., 
ɦ3/ɫ 

Ƚɨɞɵ 
Qɋɪ.ɦɟɠ, 

ɦ3/ɫ 
49 65,3 1992 2614 2012 4524 1979 1250 
50 66,7 2011 2609 2013 4520 2010 1247 
51 68,0 2012 2601 1959 4495 1967 1243 
52 69,3 2013 2593 2005 4490 1963 1239 
53 70,7 1962 2588 1984 4469 1946 1237 
54 72,0 1948 2585 1981 4468 2011 1237 
55 73,3 1984 2577 1975 4463 1943 1233 
56 74,7 1986 2574 1968 4448 2012 1227 
57 76,0 2000 2573 1962 4410 1982 1227 
58 77,3 1993 2557 1991 4304 1984 1226 
59 78,7 1955 2527 1955 4295 2013 1217 
60 80,0 1991 2524 2006 4175 1945 1216 
61 81,3 1985 2500 1985 4172 1958 1206 
62 82,7 1981 2499 1992 4162 1957 1205 
63 84,0 1946 2449 1946 4145 1996 1200 
64 85,3 2002 2448 1945 4139 1950 1200 
65 86,7 1945 2434 1993 4055 1949 1185 
66 88,0 1954 2425 1957 4001 1951 1184 
67 89,3 2007 2401 1954 3916 1948 1158 
68 90,7 1957 2370 2002 3899 1944 1148 
69 92,0 1996 2287 2007 3882 2004 1147 
70 93,3 2004 2283 2004 3874 2000 1136 
71 94,7 1973 2267 1996 3810 1986 1117 
72 96,0 2009 2249 1973 3564 1971 1097 
73 97,3 2006 2231 1971 3546 1981 1092 
74 98,7 1971 2118 2009 3471 2006 843 

 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɤɪɢɜɨɣ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 

ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɵɣ ɝɨɞ ɢ ɝɢɞɪɨɝɪɚɮ. ɉɪɨɜɟɪɢɦ 
ɜɵɩɨɥɧɟɧɢɟ ɤɪɢɬɟɪɢɹ ɨɞɢɧɚɤɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ 
ɩɨ ɬɪɟɦ ɤɪɢɜɵɦ, ɬ.ɟ. ɧɚ ɬɪɟɯ ɤɪɢɜɵɯ ɞɨɥɠɟɧ ɮɢɝɭɪɢɪɨɜɚɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɝɨɞ. ȼ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ ɤ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

ȼɵɛɢɪɚɟɬɫɹ ɷɬɚɥɨɧɧɵɣ ɝɨɞ ɩɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ. 
ȼɧɭɬɪɢɝɨɞɨɜɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɟ ɬɢɩɢɱɧɨ ɞɥɹ ɡɚɞɚɧɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɢɡ ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 
ɛɟɪɭɬɫɹ ɬɟ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ 
ɧɚɯɨɞɹɬɫɹ ɪɚɫɯɨɞɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɬɚɥɨɧɧɨɦɭ ɝɨɞɭ, ɟɫɥɢ ɨɧɢ ɧɟ ɫɨɜɩɚɞɚɸɬ, 
ɬɨ ɜɵɱɢɫɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ݇ = ܳଽ଴%ܳˠ˕ ,     (2.2) 
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ɝɞɟ  ܳ ଽ଴% − ɪɚɫɯɨɞ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ܳˠ˕ − ɪɚɫɯɨɞ ɜ ɷɬɚɥɨɧɧɨɦ ɝɨɞɭ. 
Ⱥɧɚɥɨɝɢɱɧɨ ɫɱɢɬɚɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

(ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ 50%). Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɵ 2.2, 2.3 ɢ 
2.4, 2.5. 
 
Ɍɚɛɥɢɰɚ 2.2 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 2007 

P = 89,3% Ƚɨɞ Ɋɚɫɯɨɞ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɗɬɚɥɨɧɧɵɣ ɝɨɞ 2007 2401 - 

ɉɨɥɨɜɨɞɶɟ 
1954 3916 

1,01 
2007 3882 

Ɇɟɠɟɧɶ 
1948 1158 

0,86 
2007 1344 

 
Ɍɚɛɥɢɰɚ 2.3 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 1957 

P = 90,7% Ƚɨɞ Ɋɚɫɯɨɞ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɗɬɚɥɨɧɧɵɣ ɝɨɞ 1957 2370 - 

ɉɨɥɨɜɨɞɶɟ 
2002 3899 

0,97 
1957 4001 

Ɇɟɠɟɧɶ 
1944 1148 

0,95 
1957 1205 

 
Ɍɚɛɥɢɰɚ 2.4– Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 1967 

P = 49,3% Ƚɨɞ Ɋɚɫɯɨɞ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɗɬɚɥɨɧɧɵɣ ɝɨɞ 1967 2737 - 

ɉɨɥɨɜɨɞɶɟ 
1949 4643 

0,96 
1967 4829 

Ɇɟɠɟɧɶ 
1983 1322 

1,06 
1967 1243 

 
Ɍɚɛɥɢɰɚ 2.5– Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 1968 

P = 50,7% Ƚɨɞ Ɋɚɫɯɨɞ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɗɬɚɥɨɧɧɵɣ ɝɨɞ 1968 2714 - 

ɉɨɥɨɜɨɞɶɟ 
1976 4628 

1,04 
1968 4448 

Ɇɟɠɟɧɶ 
1970 1312 

0,89 
1968 1475 

 
ɉɨ ɬɚɛɥɢɰɚɦ 2.2-2.5, ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɩɪɢɜɟɞɟɧɢɹ ɜɵɛɢɪɚɟɦ ɜ ɤɚɱɟɫɬɜɟ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 1957 ɝ., ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 1967, ɬɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɩɪɢɜɟɞɟɧɢɹ ɜ ɷɬɢɯ ɝɨɞɚɯ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ.  
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Ⱦɚɥɟɟ ɩɪɢɜɨɞɹɬɫɹ ɷɬɚɥɨɧɧɵɟ ɝɨɞɚ: ɪɚɫɯɨɞɵ ɭɦɧɨɠɚɸɬɫɹ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ (2.6-2.7): 

 
Ɍɚɛɥɢɰɚ 2.6 – ɉɪɢɜɟɞɟɧɢɟ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

I II  III  IV  V VI  VII VIII IX  X XI  XII 
1013 952 854 892 4870 4984 3596 3249 3309 2613 1165 945 
965 907 814 850 4746 4857 3504 3166 3225 2490 1110 901 

 
Ɍɚɛɥɢɰɚ 2.7 – ɉɪɢɜɟɞɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

I II  III  IV  V VI  VII VIII IX  X XI  XII 
916 816 743 1682 6990 5011 5220 3825 3098 2284 1351 912 
973 867 790 1789 6721 4818 5020 3678 2979 2429 1436 970 

 
Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɭɫɥɨɜɢɸ, ɱɬɨ ɪɚɫɯɨɞ ɜ ɤɚɠɞɨɦ 

ɦɟɫɹɰɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɫ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ, ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ 
ɪɚɫɯɨɞɚ ɜ ɷɬɨɦ ɠɟ ɦɟɫɹɰɟ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɢɧɚɱɟ 
ɩɪɨɢɡɜɨɞɢɦ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ (2.8) 

 
Ɍɚɛɥɢɰɚ 2.8 – Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 

Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 

P=50% 973 867 790 1789 6721 4818 5020 3678 2979 2429 1436 970 

P=90% 965 907 814 850 4746 4857 3504 3166 3225 2490 1110 901 

P=50% ɤɨɪ 973 912 815 1719 6571 4868 4870 3678 3229 2494 1371 970 

 
Ƚɢɞɪɨɝɪɚɮɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ 
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2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɋɢɛɢɪɢ ɩɨɥɭɱɟɧɵ ɫ ɫɚɣɬɚ http://so-ups.ru/, ɜ 

ɱɚɫɬɧɨɫɬɢ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɡɚ ɡɢɦɧɢɟ ɢ ɥɟɬɧɢɟ ɫɭɬɤɢ (ɬɚɛɥ.2.9). 

Ɍɚɛɥɢɰɚ 2.9 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
ɑɚɫɵ ɫɭɬɨɤ Ɂɢɦɚ, Ɇȼɬ Ʌɟɬɨ, Ɇȼɬ 

1 23782 17099 
2 23523 17570 
3 24418 17474 
4 25657 18239 
5 26476 19111 
6 26498 19617 
7 26118 19860 
8 25818 19520 
9 25922 19570 
10 25715 19203 
11 25904 19313 
12 26020 19292 
13 26228 19406 
14 26590 19318 
15 26543 19320 
16 26389 19445 
17 25830 19717 
18 25475 19445 
19 24681 19220 
20 24664 18795 
21 24751 18240 
22 24514 17763 
23 24191 16976 
24 24185 16631 

 
Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
Ɉɩɪɟɞɟɥɹɟɦ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ ɤɨɷɮɮɢɰɢɟɧɬɵ Ⱥ ɢ ȼ:  
 

max maxA (P ɥɟɬɨ P ɡɢɦɚ) / 2 (19860 26590) / 2 23225;      (2.3) 
 

max maxB (P ɡɢɦɚ P ɥɟɬɨ) / 2 (26590 19860) / 2 3365.      (2.4) 
 
ɋ ɩɨɦɨɳɶɸ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Ⱥ ɢ ȼ ɧɚɯɨɞɢɦ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  ɩɨ ɮɨɪɦɭɥɟ: 
 

o ɨ
maxɊ A B cos((30 №ɦɟɫɹɰɚ 15 ).      (2.5) 

http://so-ups.ru/
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Ɋɢɫɭɧɨɤ 2.3 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɞɥɹ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɤɨɷɮɮɢɰɢɟɧɬɵ Ⱥ ɢ ȼ:  
 

ɫɪ ɫɪA (P ɥɟɬɨ P ɡɢɦɚ) / 2 (19756 25412) / 2 22084;      (2.6) 

 

ɫɪ ɫɪB (P ɡɢɦɚ P ɥɟɬɨ) / 2 (25412 18756) / 2 3328.      (2.7) 

 
ɋ ɩɨɦɨɳɶɸ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Ⱥ ɢ ȼ ɧɚɯɨɞɢɦ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ  ɫɪɟɞɧɟɣ 

ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  ɩɨ ɮɨɪɦɭɥɟ: 
 

o ɨ
ɫɪɊ A B cos((30 №ɦɟɫɹɰɚ 15 ).      (2.8) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.10. 
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Ɍɚɛɥɢɰɚ 2.10 – Ɍɚɛɥɢɰɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ. 

Ɇɟɫɹɰ Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 

1 26475 25299 

2 25604 24437 

3 24096 22946 

4 22354 21223 

5 20846 19731 

6 19860 18756 

7 19860 18756 

8 20846 19731 

9 22354 21223 

10 24096 22946 

11 25604 24437 

12 26475 25299 

 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.10 ɫɬɪɨɢɦ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ Ɇɜɬ. Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
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2.4 Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ)  
 

Ɂɚɞɚɱɚ ɞɚɧɧɨɝɨ ɷɬɚɩɚ ɞɥɹ ɭɫɥɨɜɢɣ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɩɟɪɜɨɦ 
ɩɪɢɛɥɢɠɟɧɢɢ ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɬɶ ɫɬɨɤ ɫ ɩɨɥɨɜɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, 
ɞɟɮɢɰɢɬɧɵɣ ɤɚɤ ɩɨ ɜɨɞɟ, ɬɚɤ ɢ ɩɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

 ௧ܰ˄ ˞˕ = ݇ே ∙ ܳ௧ଽ଴% ∙  ௧ʒЭʠ, (2.9)ܪ
 

ɝɞɟ ݇ே = ͺ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܳ௧ଽ଴% – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥ. 2.8); ܪ௧ʒЭʠ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɜɟɥɢɱɢɧɵ ɫɨɫɬɚɜɥɹɸɳɟɣ ∇ʜʐ, 
ɬ.ɤ. ɨɧɚ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɯɨɞɨɜ ɜ ɇȻ, ∇ʑʐ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɇɉɍ. 

ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ – ɷɬɨ ɪɚɡɧɨɫɬɶ ɩɨɞɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɩɨɬɟɪɶ 
ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɧɚ ɢɫɩɚɪɟɧɢɟ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ, ɮɢɥɶɬɪɚɰɢɸ ɢ ɩɨɬɪɟɛɥɟɧɢɟ 
ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ). 

Ɋɚɫɱёɬ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 2.11. 
 

2.5 Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
 
 ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ:  
 ௧ܰʑʤК = ݇ே ∙ ܳ௧ʑʤК ∙ ௧ʒЭʠܪ

, (2.10) 
 
ɝɞɟ  ݇ே = ͺ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܳ௧ʑʤК – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ (ɬɚɛɥɢɰɚ 1.2); ܪ௧ʒЭʠ – ɧɚɩɨɪ ɧɚ Ƚɗɋ. 

Ɋɚɫɱёɬ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 2.11. 
ɉɨɥɭɱɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɧɢɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 
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Ɍɚɛɥɢɰɚ 2.11 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Qi
ɩɪ90%, 
ɦ3/ɫ 

965 907 814 850 4746 4857 3504 3166 3225 2490 1110 901 

Zɜɛ 105 105 105 105 105 105 105 105 105 105 105 105 

Qɩɨɬ, ɦ3/ɫ 3 3 3 3 7 7 7 7 7 7 3 3 

Qɮɢɥ, ɦ3/ɫ 1 1 1 1 1 2 2 2 1 1 1 1 

Qɢɫɩ, ɦ3/ɫ 0 0 0 1 3 5 6 6 2 1 0 0 

Qɥɟɞ, ɦ3/ɫ -7 -4 0 1 2 3 4 2 1 1 0 -3 

Qɩɨɥ
ɩɪ90%, 

ɦ3/ɫ 
954 899 810 846 4737 4846 3493 3153 3216 2482 1106 894 

Zɧɛ, ɦ 38,82 38,73 38,58 38,64 42,43 42,50 41,45 41,15 41,21 40,49 39,07 38,72 

ɇ, ɦ 65,38 65,47 65,62 65,56 61,77 61,70 62,75 63,05 62,99 63,71 65,13 65,48 

Nɛɵɬ, 
Ɇȼɬ 

543 512 462 482 2546 2601 1907 1729 1762 1376 627 509 

Qɜɯɤ, 
ɦ3/ɫ 

1200 1200 1200 1200 1450 1450 1450 1450 1450 1200 1200 1200 

Zɜɛ, ɦ 105 105 105 105 105,00 105 105 105 105 105 105 105 

Zɧɛ, ɦ 39,22 39,22 39,22 39,22 39,27 39,27 39,27 39,27 39,27 39,22 39,22 39,22 

ɇ, ɦ 64,98 64,98 64,98 64,98 64,93 64,93 64,93 64,93 64,93 64,98 64,98 64,98 

Nɜɯɤ, 
Ɇȼɬ 

678 678 678 678 819 819 819 819 819 678 678 678 

Nɛɵɬ-
Nɜɯɤ, 
Ɇȼɬ 

-136 -166 -216 -196 1726 1782 1088 910 943 697 -51 -169 

 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɦɨɳɧɨɫɬɟɣ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ȼɏɄ ɜ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ ɨɬɞɟɥɶɧɵɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɡɢɦɧɢɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɩɨɬɪɟɛɧɨɫɬɶ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ ɜɟɥɢɤɚ, ɛɵɬɨɜɵɟ ɦɨɳɧɨɫɬɢ ɦɢɧɢɦɚɥɶɧɵ. 
ȼ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɛɵɬɨɜɵɟ ɪɚɫɯɨɞɵ ɛɭɞɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɟ ɪɚɫɯɨɞɨɜ, 
ɬɪɟɛɭɟɦɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ȼ ɩɟɪɢɨɞ ɥɟɬɧɟɣ ɦɟɠɟɧɢ ɛɵɬɨɜɵɟ ɪɚɫɯɨɞɵ 
ɦɨɝɭɬ ɛɵɬɶ ɧɢɠɟ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɇȻ ɩɨ ɬɪɟɛɨɜɚɧɢɸ 
ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ, ɜɨ-ɩɟɪɜɵɯ, ɞɥɹ ɜɵɬɟɫɧɟɧɢɹ 
ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ ɷɧɟɪɝɨɨɬɞɚɱɭ Ƚɗɋ ɫɜɟɪɯ 
ɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ ɫɱёɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
ɜɨ-ɜɬɨɪɵɯ, ɜ ɩɟɪɢɨɞ ɥɟɬɧɟ-ɨɫɟɧɧɟɣ ɦɟɠɟɧɢ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ 
ȼɏɄ ɬɚɤɠɟ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ-ɬɪɟɬɶɢɯ, ɜ ɩɟɪɢɨɞ 
ɩɨɥɨɜɨɞɶɹ ɩɨɹɜɥɹɸɬɫɹ ɢɡɛɵɬɤɢ ɩɪɢɬɨɤɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɚɤɤɭɦɭɥɢɪɨɜɚɧɵ 
ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.11 ɨɩɪɟɞɟɥɹɟɦ ɢɡɥɢɲɤɢ ɦɨɳɧɨɫɬɢ ɩɨ ɛɵɬɨɜɨɦɭ 
ɫɬɨɤɭ 6212 Ɇȼɬ, ɪɚɫɩɪɟɞɟɥɹɟɦ ɞɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɧɚ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɚ. Ɍɚɤɠɟ ɩɨ ɬɚɛɥɢɰɟ 2.11 ɨɩɪɟɞɟɥɹɟɦ ɦɟɫɹɰ ɧɚɱɚɥɚ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɷɬɨ ɦɟɫɹɰ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ ɜ ɤɨɬɨɪɨɦ ɪɚɫɯɨɞ 
(ɦɨɳɧɨɫɬɶ) ɩɨ ȼɏɄ ɩɪɟɜɵɲɚɟɬ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ (ɦɨɳɧɨɫɬɶ). ɋɪɚɛɨɬɤɭ 
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ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɟɦ ɫ 11 ɦɟɫɹɰɚ. Ƚɪɚɮɢɤ ɞɥɹ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɨɤɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 
ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɞɚɟɬ ɲɟɫɬɶ ɦɟɫɹɰɟɜ 

ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ ɪɚɜɧɚ 2185 Ɇȼɬ; ɮɟɜɪɚɥɹ, ɧɨɹɛɪɹ – 1923 Ɇȼɬ ɢ 
ɦɚɪɬɚ, ɨɤɬɹɛɪɹ – 1023 Ɇȼɬ. 
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2.6 ȼɗɊ ɩɨ ɭɫɥɨɜɢɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ (ɞɚɥɟɟ ȼɗɊ) ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɭɪɨɜɧɹ 
ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ (ɞɚɥɟɟ ɍɆɈ), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. Ɍɚɤ ɠɟ ɧɚ 
ɨɫɧɨɜɟ ȼɗɊ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɵɬɟɫɧɹɸɳɟɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

ȼ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɞɚɱɟɣ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɬɟɱɟɧɢɢ ɜɫɟɝɨ ɝɨɞɚ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɟɪɜɨɝɨ ɦɟɫɹɰɚ, ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɩɨɥɨɜɨɞɶɟɦ, ɤɨɝɞɚ 
ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨɞɭ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɩɨɤɪɵɬɢɟ ɧɚɝɪɭɡɤɢ, ɬ.ɟ. 
ɤɨɝɞɚ ɛɵɬɨɜɨɝɨ ɫɬɨɤɚ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɪɚɛɨɬɚɬɶ ɬɨɣ ɦɨɳɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ 
ɨɩɪɟɞɟɥɟɧɚ ɩɪɟɞɵɞɭɳɢɦ ɪɚɫɱɟɬɨɦ. ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 2.5 ɜɢɞɧɨ, ɱɬɨ ɫɪɚɛɨɬɤɭ 
ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɢɧɚɬɶ ɫ ɨɞɢɧɚɞɰɚɬɨɝɨ ɦɟɫɹɰɚ, ɤɨɝɞɚ ɛɵɬɨɜɨɝɨ ɪɚɫɯɨɞɚ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɜɵɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ. 

ɇɚɱɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɩɟɪɜɨɝɨ ɦɟɫɹɰɚ ɫɪɚɛɨɬɤɢ – ɨɬɦɟɬɤɚ ɇɉɍ. Ɉɬɦɟɬɤɚ ȼȻ 
ɜ ɧɚɱɚɥɟ ɫɥɟɞɭɸɳɢɯ ɦɟɫɹɰɟɜ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɨɬɦɟɬɤɟ ɜ ɤɨɧɰɟ 
ɩɪɟɞɵɞɭɳɟɝɨ ɦɟɫɹɰɚ. 

Ɋɚɫɯɨɞ ɜ ɇȻ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Ɋɚɫɯɨɞ ɜ ɇȻ: 

 ܳʜʐ = ܳ˒ˑˎ + ܳ˅ˑˇˑ˘˓ + ܳ˗ˋˎ˟˕˓ + ܳ˘.˔˄˓. (2.11) 
 
Ɋɚɫɯɨɞ ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ Ƚɗɋ: 
 ܳʒЭʠ = ܳ˒ˑˎ + ܳ˅ˑˇˑ˘˓. (2.12) 
 
ɇɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ 2.11: 
ʒЭʠܪ  = .˓˔ ʑʐݖ − ʜʐݖ − Δℎ. (2.13) 
 
ȼɵɪɚɛɚɬɵɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɜ Ɇȼɬ: 
 ʒܰЭʠ = ݇ே ∙ ܳʒЭʠ ∙ ʒЭʠܪ ͳͲͲͲ⁄ . (2.14) 

 
ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
 Эˆ˃˓ = ˆܰ˃˓ ∙ ʹͶ. (2.15) 
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ȼɚɪɢɚɧɬ ɫ ɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫ ɭɱɟɬɨɦ ɢɡɥɢɲɟɤ ɢ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɹɧɜɚɪɟ, ɞɟɤɚɛɪɟ ɪɚɜɧɨɣ 2185 Ɇȼɬ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.12. 

 
Ɍɚɛɥɢɰɚ 2.12 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɢɬɟɪɚɰɢɹ 1 
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Q
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Δ 
V

 

V
ɧɚ
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11 1110 3 1 0 0 1106 1200 -2582 3688 3689 -6,69 68,95 

12 901 3 1 0 -3 894 1200 -3786 4680 4681 -9,81 62,26 

1 965 3 1 0 -7 954 1200 -4600 5554 5555 -11,92 52,45 

2 907 3 1 0 -4 899 1200 -5665 6564 6565 -14,68 40,52 

3 814 3 1 0 0 810 1200 -4820 5630 5631 -12,49 25,84 

4 850 3 1 1 1 846 1200 -353 1199 1200 -0,91 13,35 

5 4746 7 1 3 2 4737 1450 3288 1449 1450 8,52 12,43 

6 4857 7 2 5 3 4846 1450 3398 1448 1450 8,81 20,95 

7 3504 7 2 6 4 3493 1450 2045 1448 1450 5,30 29,76 

8 3166 7 2 6 2 3153 1450 1705 1448 1450 4,42 35,06 

9 3225 7 1 2 1 3216 1450 1767 1449 1450 4,58 39,48 

10 2490 7 1 1 1 2482 1200 -101 2583 2584 -0,26 44,06 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.12 
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ɱ 
11 62,26 105,0 100,73 102,86 42,1384 59,92 1923 1384,52 

12 52,45 100,73 94,08 97,40 42,944 53,66 2185 1625,43 

1 40,52 94,08 85,08 89,58 43,5602 45,22 2185 1625,59 

2 25,84 85,08 72,26 78,67 44,1969 33,67 1923 1292,22 

3 13,35 72,26 58,69 65,48 43,6106 21,06 1032 767,63 

4 12,43 58,69 57,53 58,11 39,219 18,09 189 135,86 

5 20,95 57,53 67,38 62,45 39,2691 22,38 282 209,86 

6 29,76 67,38 75,91 71,64 39,2693 31,57 398 286,35 

7 35,06 75,91 80,57 78,24 39,2693 38,17 481 357,70 

8 39,48 80,57 84,24 82,40 39,2693 42,33 533 396,71 

9 44,06 84,24 87,87 86,05 39,2693 45,98 580 417,31 

10 43,80 87,87 87,66 87,77 41,0434 45,92 1032 767,78 
 



29 

ȼɵɪɚɛɚɬɵɜɚɹ ɝɚɪɚɧɬɢɪɭɟɦɭɸ ɦɨɳɧɨɫɬɶ ɩɨɥɭɱɟɧɧɭɸ ɢɡ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
ɦɵ ɧɟ ɦɨɠɟɦ ɩɪɢɣɬɢ ɢɡ ɇɉɍ ɜ ɇɉɍ, ɭɦɟɧɶɲɚɟɦ ɝɚɪɚɧɬɢɪɭɟɦɭɸ ɦɨɳɧɨɫɬɶ ɢ 
ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬ ɩɨ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ, ɪɚɫɱёɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.13. 

 
Ɍɚɛɥɢɰɚ 2.13 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
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ɬ ɦ
3 /ɫ

 

Q
ɮ 

ɦ3 /ɫ
 

Q
ɢɫ

ɩ ɦ
3 /ɫ

 

Q
ɥɟ

ɞ ɦ
3 /ɫ

 

Q
ɛɵ

ɬ 
ɩɨ

ɥ 
ɦ3 /ɫ

 

Q
ɜɯ

ɤ ɦ
3 /ɫ

 

Q
ɜɞ

ɯɪ
 ɦ

3 /ɫ
 

Q
Ƚɗ

ɋ 
ɦ3 /ɫ

 

Q
ɇ

Ȼ ɦ
3 /ɫ

 

Δ 
V

 

V
ɧɚ

ɱ 

11 1110 3 1 0 0 1106 1200 -1959 3066 3067 -5,08 68,95 

12 901 3 1 0 -3 894 1200 -2977 3870 3871 -7,72 63,88 

1 965 3 1 0 -7 954 1200 -3386 4340 4341 -8,78 56,16 

2 907 3 1 0 -4 899 1200 -3403 4302 4303 -8,82 47,38 

3 814 3 1 0 0 810 1200 -1261 2071 2072 -3,27 38,56 

4 850 3 1 1 1 846 1200 -353 1199 1200 -0,91 35,29 

5 4746 7 1 3 2 4737 1450 3288 1449 1450 8,52 34,38 

6 4857 7 2 5 3 4846 1450 3398 1448 1450 8,81 42,90 

7 3504 7 2 6 4 3493 1450 2045 1448 1450 5,30 51,71 

8 3166 7 2 6 2 3153 1450 1705 1448 1450 4,42 57,01 

9 3225 7 1 2 1 3216 1450 1767 1449 1450 4,58 61,43 

10 2490 7 1 1 1 2482 1200 1156 1326 1327 3,00 66,01 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.13 

Ɇ
ɟɫ

ɹɰ
 

V
ɤɨ

ɧ 

z ɧ
, ɦ

 

z ɤ
, ɦ

 

z ɫ
ɪ, 

ɦ  

z ɧ
ɛ, 

ɦ  

H
, ɦ

 

N
t, 

Ɇ
ȼɬ

 

ɗ,
 

   
ɦɥ

ɧ 
ɤȼ

ɬɱ
 

11 63,88 105,0 101,77 103,38 41,5524 61,03 1627,7 1171,95 

12 56,16 101,77 96,66 99,22 42,2968 56,12 1889,7 1405,95 

1 47,38 96,66 90,39 93,53 42,6829 50,04 1889,7 1405,94 

2 38,56 90,39 83,49 86,94 42,6528 43,49 1627,7 1093,82 

3 35,29 83,49 80,76 82,13 40,4392 40,89 736,7 548,11 

4 34,38 80,76 79,98 80,37 39,219 40,35 420,9 303,05 

5 42,90 79,98 86,96 83,47 39,2691 43,40 547,0 406,97 

6 51,71 86,96 93,55 90,26 39,2693 50,19 632,2 455,15 

7 57,01 93,55 97,24 95,40 39,2693 55,33 696,9 518,49 

8 61,43 97,24 100,18 98,71 39,2693 58,64 738,7 549,57 

9 66,01 100,18 103,13 101,65 39,2693 61,59 776,3 558,90 

10 69,00 103,13 105,00 104,06 39,4144 63,85 736,7 548,11 
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ȼɯɨɞɟ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ, 
ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 1889,7 Ɇȼɬ, ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ 79,78 ɦ. 

 
2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 

ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢɫɩɨɥɶɡɭɟɦ ɫɭɬɨɱɧɵɟ 

ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ. Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.14, 
2.15, ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.6, 2.7.  
 
Ɍɚɛɥɢɰɚ 2.14 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɂɄɇ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

ɑɚɫɵ ɉɨɬɪɟɛɥɟɧɢɟ Ɋɚɧɠ Δ P Δ t Δ ɗ ɗ Ɋ 

1 23782 26590 47 1 47 47 47 

2 23523 26543 45 2 90 137 92 

3 24418 26498 22 3 66 203 114 

4 25657 26476 87 4 348 551 201 

5 26476 26389 161 5 805 1356 362 

6 26498 26228 110 6 660 2016 472 

7 26118 26118 98 7 686 2702 570 

8 25818 26020 98 8 784 3486 668 

9 25922 25922 18 9 162 3648 686 

10 25715 25904 74 10 740 4388 760 

11 25904 25830 12 11 132 4520 772 

12 26020 25818 103 12 1236 5756 875 

13 26228 25715 58 13 754 6510 933 

14 26590 25657 182 14 2548 9058 1115 

15 26543 25475 724 15 10860 19918 1839 

16 26389 24751 70 16 1120 21038 1909 

17 25830 24681 17 17 289 21327 1926 

18 25475 24664 150 18 2700 24027 2076 

19 24681 24514 96 19 1824 25851 2172 

20 24664 24418 227 20 4540 30391 2399 

21 24751 24191 6 21 126 30517 2405 

22 24514 24185 403 22 8866 39383 2808 

23 24191 23782 259 23 5957 45340 3067 

24 24185 23523 23523 24 564552 609892 26590 

 



31 

 

Ɋɢɫɭɧɨɤ 2.6 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɂɄɇ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

 
Ɍɚɛɥɢɰɚ 2.15 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɂɄɇ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

ɑɚɫɵ ɉɨɬɪɟɛɥɟɧɢɟ Ɋɚɧɠ Δ P Δ t Δ ɗ ɗ Ɋ 
1 17099 19860 143 1 143 143 143 
2 17570 19717 100 2 200 343 243 
3 17474 19617 47 3 141 484 290 
4 18239 19570 50 4 200 684 340 
5 19111 19520 75 5 375 1059 415 
6 19617 19445 0 6 0 1059 415 
7 19860 19445 39 7 273 1332 454 
8 19520 19406 86 8 688 2020 540 
9 19570 19320 2 9 18 2038 542 
10 19203 19318 5 10 50 2088 547 
11 19313 19313 21 11 231 2319 568 
12 19292 19292 72 12 864 3183 640 
13 19406 19220 17 13 221 3404 657 
14 19318 19203 92 14 1288 4692 749 
15 19320 19111 316 15 4740 9432 1065 
16 19445 18795 555 16 8880 18312 1620 
17 19717 18240 1 17 17 18329 1621 
18 19445 18239 476 18 8568 26897 2097 
19 19220 17763 193 19 3667 30564 2290 
20 18795 17570 96 20 1920 32484 2386 
21 18240 17474 375 21 7875 40359 2761 
22 17763 17099 123 22 2706 43065 2884 
23 16976 16976 345 23 7935 51000 3229 
24 16631 16631 16631 24 399144 450144 19860 
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Ɋɢɫɭɧɨɤ 2.7 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɂɄɇ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

 
Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɋɢɛɢɪɢ, ɚ 

ɜ ɋɢɛɢɪɢ ɛɨɥɶɲɨɣ ɡɚɩɚɫ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɋɥɸɞɹɧɫɤɚɹ Ƚɗɋ 
ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɜɵɬɟɫɧɹɹ ɦɨɳɧɨɫɬɢ Ɍɗɋ. 

Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɜ ɛɚɡɟ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɟɟ ɪɚɛɨɱɚɹ 
ɦɨɳɧɨɫɬɶ ɛɭɞɟɬ ɪɚɜɧɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɚ: 
 N˖˔˕.ʒЭʠ = N˓˃˄.ʒЭʠ + N˓ˈˊʒЭʠ, (2.16) 
 

ɝɞɟ  N˓˃˄.ʒЭʠ −  ˓˃˄ˑ˚˃я ˏˑ˜ːˑ˔˕˟ ʒЭʠ; N˓ˈˊ.ʒЭʠ −  ː˃ˆ˓˖ˊˑ˚ː˞ˌ ˓ˈˊˈ˓˅ ʒЭʠ 
 N˖˔˕.ʒЭʠ = ͳͺͺͻ,͹ + ͷ͵,Ͳ = ͳͻͶʹ,͹ ʛʑ˕. 
 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 2% Pt
max, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8% 

ɨɬ Pt
max.  

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ ɢɡ ɬɚɛɥɢɰɵ 2.16 
 N˖˔˕.ʡЭʠ = N˓˃˄.ʡЭʠ + N˃˅.˓ˈˊʡЭʠ = ͻ͵ͺͷ + ʹͳͳͲ = ͳͳͷͲ͵ ʛʑ˕ (2.17) 
 
ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɪɢ 
ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 15 
ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 4 ɝɨɞɚ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ: 
 

ɩɪ.Ƚɗɋ
ɭɫɬɩɪ.Ƚɗɋ

ɪɟɦ

N 1 1942,7
F ɦɟ  Ɇȼɫ 243

4 2
ɬ ɦɟɫ ɨ

8
/ ɝ ɞ.      (2.18) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 

ɩɪ.Ƚɗɋ
ɭɫɬɩɪ.Ƚɗɋ

ɪɟɦ

N 1 23601
F ɦɟ Ɇɫ 2950 ȼɬ ɦɟɫ / ɝɨɞ.

4 2 8
     (2.19) 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ ɩɨɩɟɪɟɱɧɵɦɢ 
ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 

 F˓ˈˏʡЭʠ = (N˖˔˕ʡЭʠଶ ∙ ଵଶ ˏˈ˔ + N˖˔˕ʡЭʠଶ ∙ ͳˏˈ˔) = ቀଵଵହ଴ଷସ + ଵଵହ଴ଷଶ ቁ = ͺ͸ʹ͹ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ; (2.20) 
 
Ɋɚɫɱɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.16, ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢɡɨɛɪɚɠɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 2.8. 
 

Ɍɚɛɥɢɰɚ 2.16 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 
ɋɢɫɬɟɦɚ Ƚɗɋ ɫɭɳɟɫɬɜɭɸɳɢɟ 

Ƚɗɋ 
ɩɪɨɟɤɬɢɪɭɟɦɚɹ 

Ɍɗɋ 

Pmax Ɋɚɜ Ɋɧɚɝ Ɋɪɚɛ Ɋɧɚɝ Ɋɪɟɦ Ɋɪɚɛ Ɋɧɚɝ 
Ɋɪɟ
ɦ 

Ɋɪɚɛ Ɋɚɜ Ɋɪɟɦ 

1 26475 2118 530 15200 477 0 1890 53,0 0 9385 2118 0 

2 25604 2048 512 14580 461 0 1651 51,2 0 9373 2048 0 

3 24096 1928 482 13960 434 983 1413 48,2 0 8723 1928 0 

4 22354 1788 447 13340 402 983 1174 44,7 243 7840 1788 0 

5 20846 1668 417 12720 375 0 936 41,7 0 7190 1668 1615 

6 19860 1589 397 12100 357 0 697 39,7 0 7063 1589 2699 

7 19860 1589 397 12100 357 0 697 39,7 0 7063 1589 2699 

8 20846 1668 417 12720 375 0 936 41,7 0 7190 1668 1615 

9 22354 1788 447 13340 402 0 1174 44,7 0 7840 1788 0 

10 24096 1928 482 13960 434 983 1413 48,2 0 8723 1928 0 

11 25604 2048 512 14580 461 0 1651 51,2 0 9373 2048 0 

12 26475 2118 530 15200 477 0 1890 53,0 0 9385 2118 0 
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Ɋɢɫɭɧɨɤ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
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2.7 ȼɗɊ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ɉɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɬɚɤɠɟ ɩɪɨɜɨɞɢɬɫɹ ɪɟɠɢɦ ɫɪɚɛɨɬɤɢ-
ɧɚɩɨɥɧɟɧɢɹ. ȼɫɟ ɜɟɥɢɱɢɧɵ ɧɚɯɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ, ɨɬɦɟɬɤɚ ɍɆɈ, ɩɨɥɭɱɟɧɧɚɹ ɢɡ 
ɪɚɫɱɟɬɨɜ ɩɨ ɭɫɥɨɜɢɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟ ɢɡɦɟɧɹɟɬɫɹ, ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 
ɷɧɟɪɝɨɨɬɞɚɱɚ ɜ ɧɨɹɛɪɟ, ɞɟɤɚɛɪɟ, ɹɧɜɚɪɟ ɢ ɮɟɜɪɚɥɟ ɬɨɠɟ ɧɟ ɦɟɧɹɟɬɫɹ. ɐɟɥɶ 
ɪɚɫɱɟɬɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ – ɨɩɪɟɞɟɥɟɧɢɟ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ.  

ɋɪɚɛɨɬɚɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɦɨɠɧɨ ɧɟɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ: 
- ɩɟɪɜɵɣ: ɜ ɧɚɱɚɥɟ ɫɪɚɛɨɬɤɢ ɜɵɞɚɸɬɫɹ ɦɨɳɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, 

ɫɪɚɛɨɬɤɚ ɦɨɠɟɬ ɡɚɞɟɪɠɢɜɚɬɶɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɫɥɨɜɢɹɦɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɬɨɝɞɚ Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɨɪɚɯ. ɇɨ ɬɚɤ ɤɚɤ ɩɪɢɧɹɬɨ ɭɫɥɨɜɢɟ 
ɟɠɟɝɨɞɧɨɣ ɫɪɚɛɨɬɤɢ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ, ɜɟɫɶ ɧɚɤɨɩɥɟɧɧɵɣ ɡɚɩɚɫ ɜɨɞɵ 
ɫɪɚɛɨɬɚɟɬɫɹ ɤ ɧɚɱɚɥɭ ɩɨɥɨɜɨɞɶɹ (ɜ ɩɨɫɥɟɞɧɟɦ ɦɟɫɹɰɟ ɩɟɪɢɨɞɚ ɫɪɚɛɨɬɤɢ);  

- ɜɬɨɪɨɣ: ɩɨ ɝɪɚɮɢɤɭ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬ.ɟ. ɩɨ ɨɬɦɟɬɤɚɦ ȼȻ) ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɡɚ ɫɱɟɬ ɛɨɥɶɲɟɝɨ ɩɪɢɬɨɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɜ 
ɫɪɚɜɧɟɧɢɢ ɦɚɥɨɜɨɞɧɨɝɨ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɬɨɬ ɫɩɨɫɨɛ, ɩɪɢ ɤɨɬɨɪɨɦ ɢɦɟɟɬɫɹ ɧɚɢɛɨɥɶɲɚɹ ɜɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɨɛɴɹɜɥɹɟɬɫɹ, ɤɚɤ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ. 

ȼɗɊ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.17 ɩɟɪɜɵɣ 
ɫɩɨɫɨɛ, ɜ ɬɚɛɥɢɰɟ 2.18 – ɜɬɨɪɨɣ.  

 

Ɍɚɛɥɢɰɚ 2.17 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɟɪɜɵɣ 
ɫɩɨɫɨɛ 

Ɇ
ɟɫ

ɹɰ
 

Q
ɛɵ

ɬ ɦ
3 /ɫ

 

Q
ɩɨ

ɬ ɦ
3 /ɫ

 

Q
ɮ 

ɦ3 /ɫ
 

Q
ɢɫ

ɩ ɦ
3 /ɫ

 

Q
ɥɟ

ɞ ɦ
3 /ɫ

 

Q
ɛɵ

ɬ 
ɩɨ

ɥ 
ɦ3 /ɫ

 

Q
ɜɯ

ɤ ɦ
3 /ɫ

 

Q
ɜɞ

ɯɪ
 ɦ

3 /ɫ
 

Q
Ƚɗ

ɋ 
ɦ3 /ɫ

 

Q
ɇ

Ȼ ɦ
3 /ɫ

 

Δ 
V

 

V
ɧɚ

ɱ 
11 1371 3 1 0 0 1367 1200 -1687 3054 3055 -4,37 68,95 

12 970 3 1 0 -3 963 1200 -2868 3831 3832 -7,43 64,58 

1 973 3 1 0 -7 962 1200 -3308 4270 4271 -8,57 57,15 

2 912 3 1 0 -4 904 1200 -3290 4194 4195 -8,53 48,57 

3 815 3 1 0 0 811 1200 -1193 2004 2005 -3,09 40,04 

4 1719 3 1 1 1 1715 1200 -993 2708 2709 -2,57 36,95 

5 6571 7 1 3 2 6562 1450 5175 1387 1388 13,41 34,38 

6 4868 7 2 5 3 4857 1450 3510 1347 1349 9,10 47,79 

7 4870 7 2 6 4 4859 1450 3529 1330 1332 9,15 56,89 

8 3678 7 2 6 2 3665 1450 1124 2541 2543 2,91 66,04 

9 3229 7 1 2 1 3220 1450 10 3210 3211 0,03 68,95 

10 2494 7 1 1 1 2486 1200 10 2476 2477 0,03 68,98 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.17 

Ɇ
ɟɫ

ɹɰ
 

V
ɤɨ

ɧ 

z ɧ
, ɦ

 

z ɤ
, ɦ

 

z ɫ
ɪ, 

ɦ  

z ɧ
ɛ, 

ɦ  

H
, ɦ

 

N
t, 

Ɇ
ȼɬ

 

ɗ,
 

ɦɥ
ɧ 

ɤȼ
ɬɱ

 

11 64,58 105,0 102,22 103,61 41,5412 61,27 1628,1 1172,21 

12 57,15 102,22 97,34 99,78 42,2627 56,72 1890,2 1406,28 

1 48,57 97,34 91,27 94,31 42,6274 50,88 1890,3 1406,35 

2 40,04 91,27 84,69 87,98 42,566 44,62 1628,0 1094,03 

3 36,95 84,69 82,16 83,43 40,3539 42,27 736,9 548,23 

4 34,38 82,16 79,98 81,07 41,1802 39,09 920,8 663,01 

5 47,79 79,98 90,70 85,34 39,188 45,35 547,4 407,26 

6 56,89 90,70 97,16 93,93 39,1358 53,99 632,9 455,71 

7 66,04 97,16 103,14 100,15 39,1124 60,24 697,0 518,60 

8 68,95 103,14 104,97 104,06 40,5502 62,71 1386,3 1031,38 

9 68,98 104,97 104,98 104,98 41,2028 62,97 1758,8 1266,37 

10 69,00 104,98 105,00 104,99 40,9227 63,27 1362,8 1013,90 

 
Ɍɚɛɥɢɰɚ 2.18 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɜɬɨɪɨɣ 
ɫɩɨɫɨɛ 

Ɇ
ɟɫ

ɹɰ
 

Q
ɛɵ

ɬ ɦ
3 /ɫ

 

Q
ɩɨ

ɬ ɦ
3 /ɫ

 

Q
ɮ 

ɦ3 /ɫ
 

Q
ɢɫ

ɩ ɦ
3 /ɫ

 

Q
ɥɟ

ɞ ɦ
3 /ɫ

 

Q
ɛɵ

ɬ 
ɩɨ

ɥ 
ɦ3 /ɫ

 

Q
ɜɯ

ɤ ɦ
3 /ɫ

 

Q
ɜɞ

ɯɪ
 ɦ

3 /ɫ
 

Q
Ƚɗ

ɋ 
ɦ3 /ɫ

 

Q
ɇ

Ȼ ɦ
3 /ɫ

 

Δ 
V

 

V
ɧɚ

ɱ 

11 1371 3 1 0 0 1367 1200 -1959 3326 3327 -5,08 68,95 

12 970 3 1 0 -3 963 1200 -2977 3939 3940 -7,72 63,88 

1 973 3 1 0 -7 962 1200 -3386 4349 4350 -8,78 56,16 

2 912 3 1 0 -4 904 1200 -3403 4307 4308 -8,82 47,38 

3 815 3 1 0 0 811 1200 -1261 2072 2073 -3,27 38,56 

4 1719 3 1 1 1 1715 1200 -353 2068 2069 -0,91 35,29 

5 6571 7 1 3 2 6562 1450 3288 3274 3275 8,52 34,38 

6 4868 7 2 5 3 4857 1450 3398 1459 1461 8,81 42,90 

7 4870 7 2 6 4 4859 1450 2045 2814 2816 5,30 51,71 

8 3678 7 2 6 2 3665 1450 1705 1960 1962 4,42 57,01 

9 3229 7 1 2 1 3220 1450 1767 1453 1454 4,58 61,43 

10 2494 7 1 1 1 2486 1200 1156 1330 1331 3,00 66,01 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.18 

Ɇ
ɟɫ

ɹɰ
 

V
ɤɨ
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z ɧ
, ɦ

 

z ɤ
, ɦ

 

z ɫ
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ɦ  
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ɦ  

H
, ɦ

 

N
t, 

Ɇ
ȼɬ

 

ɗ,
 

ɦɥ
ɧ 

ɤȼ
ɬɱ

 

11 63,88 105,0 101,77 103,38 41,8068 60,78 1758,9 1266,41 

12 56,16 101,77 96,66 99,22 42,3553 56,06 1921,3 1429,44 

1 47,38 96,66 90,39 93,53 42,6895 50,04 1893,1 1408,50 

2 38,56 90,39 83,49 86,94 42,6565 43,48 1629,4 1094,93 

3 35,29 83,49 80,76 82,13 40,4401 40,89 737,0 548,30 

4 34,38 80,76 79,98 80,37 40,435 39,14 704,0 506,91 

5 42,90 79,98 86,96 83,47 41,261 41,41 1179,7 877,69 

6 51,71 86,96 93,55 90,26 39,2846 50,17 637,0 458,66 

7 57,01 93,55 97,24 95,40 40,827 53,77 1316,4 979,40 

8 61,43 97,24 100,18 98,71 39,9067 58,01 989,2 735,95 

9 66,01 100,18 103,13 101,65 39,2753 61,58 778,6 560,61 

10 69,00 103,13 105,00 104,06 39,4201 63,84 738,7 549,62 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɚɯ 2.16 ɢ 2.17 ɩɨɥɭɱɚɟɦ 

ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɫɪɚɛɨɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɜɵɦ ɫɩɨɫɨɛɨɦ 
ɪɚɜɧɚ 6290,1 ɦɥɧ ɤȼɬ·ɱ, ɜɬɨɪɵɦ – 6254,5 ɦɥɧ ɤȼɬ·ɱ, ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɜɵɦ ɫɩɨɫɨɛɨɦ – 4693,2 ɦɥɧ ɤȼɬ·ɱ, ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɬɨɪɵɦ ɫɩɨɫɨɛɨɦ – 4161,9 ɦɥɧ ɤȼɬ·ɱ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɛɚɬɵɜɚɬɶ 
ɢ ɧɚɩɨɥɧɹɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɛɭɞɟɦ ɩɟɪɜɵɦ ɫɩɨɫɨɛɨɦ. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ 
ɜɵɪɚɛɨɬɤɚ ɋɥɸɞɹɧɫɤɨɣ Ƚɗɋ ɪɚɜɧɚ 10983,3 ɦɥɧ ɤȼɬ·ɱ.  

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.9. 
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Ɋɢɫɭɧɨɤ 2.9 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  
 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ, ɜɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 

ɉɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ: 

– ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɝɪɟɝɚɬɨɜ ɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ ɜɨ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɚɯ 
ɪɚɛɨɬɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ; 

– ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɜɵɛɨɪɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɩɪɢ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɄɉȾ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ ɡɚ ɫɱɟɬ ɦɚɫɲɬɚɛɧɨɝɨ ɷɮɮɟɤɬɚ, ɫɧɢɠɟɧɢɸ ɫɬɨɢɦɨɫɬɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɨɜ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɦɨɧɬɚɠɚ ɢ 
ɱɢɫɥɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ 
ɬɭɪɛɢɧ, ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ 
ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɚɝɪɟɝɚɬɨɜ.  

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ.  

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
 ʜʒЭʠሺQʒЭʠሻ = Z˅˄(V˔˓˃˄) − Zː˄ሺQː˄ሻ − ∆ℎ,    (3.1) 

 
ɝɞɟ     ܼ˅˄(ܸ̝ ˓˃˄) − ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ  ܸ̝ ˓˃˄ ɨɬ ɇɉɍ ɞɨ ɍɆɈ (ɪɢɫɭɧɨɤ 1.2);  ܼː˄ሺQː˄ሻ − ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɯɨɞɚ (ɪɢɫɭɧɨɤ 1.1); ∆ℎ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
– ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 ˖ܰ˔˕.˓˃˔˚ = ݇ே ∙ ʒЭʠܪ ∙ ܳʒЭʠ, (3.2) 

 
– ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 

ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 
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QʒЭʠ = QʒЭʠ୫ax√H˓˃˔˚ே ,    (3.3) 
 

 
ɝɞɟ  QʒЭʠ୫ax − ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ Hp (ɪɢɫɭɧɨɤ 3.1). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1.  
 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɞɥɹ ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ ܼː˄,  ˏ 

ܳː˄,  ˏଷ ˔⁄  
ʜʜʞʢ, ˏ ʜʢʛʝ, ˏ ʜ௓˅˄ଵ, ˏ ʜ, ˏ ܳ, ˏଷ ˔⁄  ʜ, ˏ ܳ, ˏଷ ˔⁄  

37 0 67,20 42,18 55,73 64,0 3489 51,0 4420 
39,9 1890 64,34 39,32 52,87 62,5 3573 50,0 4376 
41,7 3780 62,53 37,51 51,06 61,0 3661 49,0 4332 
43,0 5670 61,17 36,16 49,70 59,5 3753 48,0 4288 
44,1 7560 60,08 35,06 48,61 58,0 3850 47,0 4243 
45,0 9450 59,16 34,14 47,68 56,5 3952 46,0 4197 
45,8 11340 58,36 33,34 46,89 55,0 4060 45,0 4151 
46,6 13230 57,65 32,63 46,18 53,5 4174 44,0 4105 
47,2 15120 57,01 31,99 45,54 52,0 4294 43,0 4058 
47,8 17010 56,43 31,41 44,96 50,5 4422 42,0 4011 
48,3 18900 55,90 30,88 44,42 49,0 4557 41,0 3963 
48,8 20790 55,40 30,39 43,93 47,5 4701 40,0 3914 
49,3 22680 54,94 29,93 43,47 46,0 4854 39,0 3865 
49,7 24570 54,51 29,49 43,04 44,5 5018 38,0 3815 
50,1 26460 54,11 29,09 42,63 43,0 5193 37,0 3764 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 

ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɪɢɫɭɧɨɤ 3.1).  
ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
– ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ܪ˓ = ͷͲ,͸ ˏ; 
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠𝑖௡ = ͵͹,ͷ ˏ;  
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠௔௫ = ͸͸,͵ ˏ; 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ௠௔௫ = ͶͶͲͲ ˏଷ ˔⁄ .  
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 

ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ; 

2) ɨɬɧɨɲɟɧɢɟ ܪ௠𝑖௡ ˇˈ˓˒ܪ = ͵͹,ͷ ͹Ͳ = Ͳ,ͷ͵⁄⁄  ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 
ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. 
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3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɅ 70 ɫ ɛɟɬɨɧɧɨɣ ɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɨɣ, ɚ ɬɚɤ ɠɟ ɉɅȾ 70-ȼ60o ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2.  

 

 
 

Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ 
Ɍɭɪɛɢɧɚ 
ɉɅ70 Ȼ 

Ɍɭɪɛɢɧɚ 
ɉɅ70 Ɇ 

Ɍɭɪɛɢɧɚ 
ɉɅȾ70 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ܪ˒˓ˈˇ, ˏ 70 70 70 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ܪ௠𝑖௡ ⁄௠௔௫ܪ  0,5 0,5 0,5 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

݊ூ ௢௣௧′ , ˑ˄ ˏˋː⁄  106 111 107 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ܳூ ௢௣௧′ , ˎ ˔⁄  860 1010 1020 
Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 𝜂ˏ ௢௣௧ 0,902 0,906 0,907 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳூ  ௠௔௫′ , ˎ ˔⁄  1000-1300 1100-1300 1100-1300 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 𝜎ሺܳூ  ௠௔௫′ ሻ 0,27-0,45 0,27-0,45 0,27-0,40 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦூ ௠, ˏ 460 460 345 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ܪˏˑˇ, ˏ 4 3,6 3-6 
Ɍɟɦɩɟɪɚɬɭɪɚ ݐˏˑˇ, 0C 4 18 3-7 
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Q, ɦ3/ɫ 
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɢ ɇɉɍ=105,0 ɦ Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɢ ɍɆɈ=79,98 ɦ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɢ Zɜɛ=93,53 ɦ Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 
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ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 
ɬɨɱɤɢ ଵܲ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ݊ூை′  ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ (ܳଵሺ௉ଵሻ′ =ͳ,͵ͷ ˏଷ ˔ − ⁄ ɞɥɹ ɉɅ70-Ȼ; ܳଵሺ௉ଵሻ′ = ͳ,ͷ͸ ˏଷ ˔ − ⁄ ɞɥɹ ɉɅ70-Ɇ; ܳଵሺ௉ଵሻ′ =ͳ,ͷͺ ˏଷ ˔ − ⁄ ɞɥɹ ɉɅȾ70). 

Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɟɦ 
ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ (ɧɚɱɢɧɚɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ 
[1] ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ), ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3. 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 𝜂˕ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜂˕ = ͳ − ሺͳ − 𝜂ˏሻ ∙ [ሺͳ − ሻߝ + ߝ ∙ ଵఱܦˏଵܦ√ ∙ భబ˓ܪˏܪ√ ∙ √𝜗ː𝜗ˏఱ ],  

   (3.4) 
 

 
ɝɞɟ  𝜂ˏ, ,ˏଵܦ ˏܪ −  ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ;         ܦଵ, ˓ܪ − ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;         𝜗ː, 𝜗ˏ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ݐː ɢ ݐˏ (ɩɨ [1] 1,3 ɫɦ2/ɫ (ɞɥɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ), 𝜗ˏ = ͳ,ͷ͹ ∙ ͳͲ଺  ˏଶ ˔ ⁄ ɢ ɞɥɹ ɉɅ70-Ȼ, 𝜗ˏ = ͳ,Ͳ͸ ∙ ͳͲ଺  ˏଶ ˔ ⁄ ɞɥɹ ɉɅ70-Ɇ; 𝜗ˏ =ͳ,ͷͳ ∙ ͳͲ଺  ˏଶ ˔ ⁄ ɞɥɹ ɉɅȾ70);          ߝ − ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɩɨ [1] ߝ = Ͳ,͹ͷ ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 ˃ܰ∗ = ͻ,ͺͳ ∙ ଵଶܦ ∙ ܳଵ′ ∙ ˓ܪ ∙ ∙,˓ܪ√ 𝜂˕ ∙ 𝜂ˆ,    (3.5) 

 
ɝɞɟ     ܳଵ′ − ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;             𝜂ˆ −  ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͸ͷ. 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.6: 
 Z∗˃ = ˖ܰ˔˕˃ܰ∗ ,  (3.6) 

 
ɝɞɟ     N˖˔˕ = ͳͻͶʹ,͹  Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ Z∗˃  ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ (ܼ˃). 
ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ:  
 

˃ܰ = ˖ܰ˔˕ܼ˃ ,  
   (3.7) 
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ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
  ݊௖∗ = ݊௣′ ∙ ݌∆√ ∙ ʜ˓˃˔˚ܦଵ ,    (3.8) 

 
ɝɞɟ    ݊௣′ − ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; 

          – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 

ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 

ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ݊௖ [1].  
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɯɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɮɨɪɦɭɥɚɦ: 

 ݊ூ௠௔௫′ = ݊௖ ∙ ௠௔௫ܪ√ଵܦ ∙ ݌∆ ;    (3.9) 

 ݊ூ˓′ = ݊௖ ∙ ௣ܪ√ଵܦ ∙ ݌∆ ; (3.10) 

 ݊ூ௠𝑖௡′ = ݊௖ ∙ ௠𝑖௡ܪ√ଵܦ ∙  (3.11)   .݌∆

 
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɪɢɫɭɧɨɤ 3.2, 3.3, 3.4 

ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ ݊ூ௠௔௫′ , ݊ூ௣′ , ݊ூ௠𝑖௡′ . Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ 
ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ ݊ூ௣′  
ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ 𝜂˕ ˋ ܳூ′ , ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ: 

 Qூ′ ∙ η˕ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ௣ܪ ∙ ௣ܪ√ ∙ 𝜂ˆ ; (3.12) 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɦ ɥɢɧɢɸ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ 
ɥɢɧɢɢ  ݊ூ௠௔௫′  ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ܪ௠௔௫, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ 
ɜ ɭɪɚɜɧɟɧɢɟ (3.12) ɜɦɟɫɬɨ ܪ௣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. 

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɚ ܪ௠௔௫ =66,3 ɦ ɢ ܪ௠𝑖௡ = ͵͹,ͷ ˏ ɩɨ ɮɨɪɦɭɥɟ (3.13): 

 

M

Tɪ




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Qூ′ = ܳ௠𝑖௡ܼa ∙ Dଵଶ ∙ √∆p ∙ H ;  (3.13) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1  

ɬɭɪɛɢɧɚ ɉɅ70-Ȼ ɉɅ70-Ɇ ɉɅȾ70 ܦଵ, ˏ 7,5 8 8,5 7,5 8 8,5 7,5 8 8,5 𝜂˕ 0,944 0,944 0,945 0,944 0,945 0,945 0,948 0,948 0,949 ˃ܰ∗, ʛʑ˕ 241,50 274,89 310,45 281,91 320,89 362,40 286,67 326,29 368,49 ܼ∗˃, ˛˕ 8,04 7,07 6,26 6,89 6,054 5,36 6,78 5,95 5,27 ܼ˃, ˛˕ 8 8 8 8 8 6 8 6 6 ˃ܰ, ˍʑ˕ 242,8 242,8 242,8 242,8 242,8 323,8 242,8 323,8 323,8 ∆1,046 1,046 1,045 1,043 1,043 1,042 1,048 1,047 1,047 ݌ ݊௖∗, ˑ˄ ˏˋː⁄  102,8 96,4 90,7 107,4 100,7 94,8 103,7 97,2 91,5 ݊˔, ˑ˄ ˏˋː⁄  103,4 96,8 90,9 111,1 103,4 96,8 107,1 100 93,8 ݊ூ௠𝑖௡′ , ˑ˄ ˏˋː⁄  123,8 123,6 123,3 133,3 132,3 131,6 128,3 127,8 127,3 ݊ூ௣′ , ˑ˄ ˏˋː⁄  106,6 106,4 106,2 114,8 113,9 113,3 110,5 110,0 109,6 ݊ூ௠௔௫′ , ˑ˄ ˏˋː⁄  93,1 92,9 92,7 100,2 99,5 98,9 96,5 96,1 95,7 
Qɦɢɧ 640 563 498 642 564 499 641 563 499 
Qɦɚɤɫ 851 748 663 853 750 664 852 749 663 
Q*ɤɩɞ 1,27 1,12 0,99 1,27 1,12 1,32 1,27 1,49 1,317 
Q*ɤɩɞ 0,84 0,74 0,66 0,84 0,74 0,877 0,84 0,99 0,88 

 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɦ ɞɥɹ ɬɭɪɛɢɧ ɉɅ70/642-ȼ-Ȼ-800; ɉɅ70/642-

ȼ-Ȼ-850; ɉɅ70/3164-ȼ-Ɇ-750; ɉɅȾ70/4011ɚ-ȼ-60ɨ-750. 
 

3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 
Ɉɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɪ.ɤ. ɇ.Ȼ. ɇ.Ȼ. sZ Z (Q ) H ,    (3.14) 
 

ɝɞɟ  ɇ.Ȼ. ɇ.Ȼ.Z (Q )- ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɇ.Ȼ.Q , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ . 

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 

 – Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ c Hmax; 
 – Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ c Hɪɚɫɱ; 
 – Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ ɧɚ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɯɨɞɭ. 

SН
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Ɋɢɫɭɧɨɤ 3.2 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅȾ70 

 
 

Ɋɢɫɭɧɨɤ 3.3 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ70-ȼ-Ɇ 
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Ʉɪɚɫɧɚɹ - ɉɅ70/642-ȼ-Ȼ-800, ɡɟɥɟɧɚɹ - ɉɅ70/642-ȼ-Ȼ-850 

 

Ɋɢɫɭɧɨɤ 3.3 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ70-ȼ-Ȼ 
 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɇ.Ȼ. ɇ.Ȼ.
s

Z (Q )
H B H 1,5 Z,

900


         (3.15) 

 
ɝɞɟ B = 10,33 ɦ ɜɨɞ. ɫɬ. - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; 

ɇ.Ȼ. ɇ.Ȼ.Z (Q ) - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 
σ - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; 
Z  – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 

ɬɭɪɛɢɧ ɞɥɹ ɉɅ Z =0. 
 

' 2
1 .Q Q D p H      (3.16) 

 
Ɋɚɫɱɟɬ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 3.4, 3.5. 
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Ɍɚɛɥɢɰɚ 3.4 – Ɂɚɝɥɭɛɥɟɧɢɟ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ70/642-ȼ-Ȼ 
Ɍɭɪɛɢɧɚ ɉɅ70/642-ȼ-Ȼ-800 ɉɅ70/642-ȼ-Ȼ-850 
ɇɚɩɨɪ Hmax=66,3 Hɪɚɫɱ=50,6 Hmin=37,5 Hmax=66,3 Hɪɚɫɱ=50,6 Hmin=37,5 

Δ 1,047 1,047 1,047 1,048 1,048 1,048 

Q’, ɦ3/c 0,786 1,181 0,995 0,70 1,04 0,955 

Q, ɦ3/c 419,114 549,875 437,115 421,573 546,906 432,551 

( )ɧɛ ɚZ Q , 
ɦ

37,743 37,957 37,773 37,747 37,953 37,765 

σ 0,160 0,360 0,330 0,130 0,280 0,265 

sH , ɦ 
-1,820 -9,410 -3,587 0,169 -5,366 -1,149 

ɪ.ɤ.Z , ɦ 35,923 28,547 34,186 37,916 32,586 36,616 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɂɚɝɥɭɛɥɟɧɢɟ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ70/3164-ȼ-Ɇ, ɉɅȾ70/4011-ȼ-60ɨ 

Ɍɭɪɛɢɧɚ ɉɅ70/3164-ȼ-Ɇ-750 ɉɅȾ70/4011-ȼ-60ɨ-750 
ɇɚɩɨɪ Hmax=66,3 Hɪɚɫɱ=50,6 Hmin=37,5 Hmax=66,3 Hɪɚɫɱ=50,6 Hmin=37,5 

Δ 1,042 1,042 1,042 1,045 1,045 1,045 

Q’, ɦ3/c 0,9 1,34 1,2 0,89 1,335 1,175 

Q, ɦ3/c 420,781 547,043 421,942 416,704 545,786 413,746 

( )ɧɛ ɚZ Q , 
ɦ

37,746 37,953 37,748 37,739 37,951 37,734 

σ 0,200 0,420 0,340 0,180 0,380 0,310 

sH , ɦ 
-4,472 -12,443 -3,962 -3,146 -10,421 -2,837 

ɪ.ɤ.Z , ɦ 33,274 25,510 33,786 34,593 27,530 34,897 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ
32,59РК ɦ  , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ Hs2=-5,37 ɦ.  
 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 

ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ70/642-ȼ-Ȼ-850 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɟɪɟɫɱɢɬɚɟɦ 

ɢɫɯɨɞɹ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɢ, ɩɪɢ ɜɵɛɪɚɧɧɨɦ ɞɢɚɦɟɬɪɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ = ͺ,ͷ ˏ. ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ70 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ 
Ⱥ. 

 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ Ɇɇɍ ɢ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ 
 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ [5, ɫ.143] ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ70 ɨɩɪɟɞɟɥɢɦ ɬɢɩ 

ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 30/2 – 40 – 32 – 3 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 30 ɦ3, 

ɫɨɫɬɨɹɳɢɦ ɢɡ ɞɜɭɯ ɫɨɫɭɞɨɜ ɞɚɜɥɟɧɢɟɦ 4 Ɇɉɚ, ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ 
ɆȺ32-3, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 32 ɦ3 ɫ ɬɪɟɦɹ ɧɚɫɨɫɚɦɢ. 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɢ ɦɚɫɥɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.6 ɢ 3.7 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɍɚɛɥɢɰɚ 3.6 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ȽȺ30/2 – 40 

Ɉɛɨɡɧɚɱɟɧɢɟ 
Ɋɚɡɦɟɪɵ, ɦɦ ܦ ܦଵ ܪ ܪଵ ܦː d 

ȽȺ30/2 – 40 2480 2980 4110 3600 300 90 
 
Ɍɚɛɥɢɰɚ 3.7 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɆȺ 32 – 3 

Ɉɛɨɡɧɚɱɟɧɢɟ 
Ɋɚɡɦɟɪɵ, ɦɦ ܤ ܤଵ ܤଶ ܮ ܮଵ ܮଶ 

ɆȺ 32 – 3 
 ସܪ ଷܪ ଶܪ ଵܪ ଷ Hܮ 4876 4496 4260 2000 3236 3000
1900 2500 2415 1400 1600 200 

 
ɇɚɫɨɫ – 3ȼ40/40ȽɌ: ɱɢɫɥɨ ɫɨɫɭɞɨɜ – 1 ɲɬ, ɩɨɞɚɱɚ – 8,9 ɥ/ɫ, ɦɨɳɧɨɫɬɶ – 53 

ɤȼɬ. 
ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ – 4Ⱥ225Ɇ4: ɦɨɳɧɨɫɬɶ 55 ɤȼɬ; ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1450 

ɨɛ/ɦɢɧ. 
ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ [5]: ɗȽɊɄ-Ɇɉ – 150/4 

 
3.5 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 Sːˑˏ = Nacosφ,             (3.17) 

 
ɝɞɟ     cosφ = Ͳ,ͺ ÷ Ͳ,ͻ. 
 Sːˑˏ = ʹͶʹ,ͺͲ,ͻ = ʹ͹Ͳ ʛʑ ∙ ʏ, 

  p = ͸ͲͲͲn˔ = ͸ͲͲͲͻͲ,͹ = ͸͸. (3.18) 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ɋȼ-1596/170-66. 
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Ɍɚɛɥɢɰɚ 3.10 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1596/170-66 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ܵɧɨɦ ɆȼȺ 270 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Рɧɨɦ Ɇȼɬ 242,8 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,9 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 15,75 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 9,897 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 90,9 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X”d ɨ.ɟ. 0,22 

ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɫɚɦɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ ɨɬ 
ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 
ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ. ɇɚ ɜɵɛɨɪ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɜɥɢɹɸɬ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ:  

- ɜɟɥɢɱɢɧɚ, ɜɢɞ, ɯɚɪɚɤɬɟɪ, ɪɚɡɦɟɳɟɧɢɹ ɢ ɞɢɧɚɦɢɤɚ ɪɨɫɬɚ ɧɚɝɪɭɡɨɤ; 
- ɤɚɬɟɝɨɪɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ; 
- ɪɨɥɶ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɜɟɥɢɱɢɧɚ ɫɢɫɬɟɦɧɨɝɨ ɪɟɡɟɪɜɚ, 

ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɧɭɬɪɢɫɢɫɬɟɦɧɵɯ ɢ ɦɟɠɫɢɫɬɟɦɧɵɯ ɫɜɹɡɟɣ; 
- ɫɯɟɦɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɥɟɝɚɸɳɢɯ ɫɟɬɟɣ; 
- ɭɪɨɜɟɧɶ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɬ.ɞ. 
ɉɟɪɟɞɚɱɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɞɨ ɩɨɞɫɬɚɧɰɢɢ ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɜɨɡɞɭɲɧɵɦ ɥɢɧɢɹɦ 500 ɤȼ. 
Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɜɨɩɪɨɫɨɜ, ɪɟɲɚɟɦɵɯ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɹɜɥɹɟɬɫɹ 

ɜɵɛɨɪ ɜɢɞɚ ɛɥɨɤɨɜ ɧɚ Ƚɗɋ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɟɞɢɧɢɱɧɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɚ ɬɚɤɠɟ ɭɤɪɭɩɧɟɧɧɵɟ ɛɥɨɤɢ ɫ 
ɧɟɫɤɨɥɶɤɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɦɢ ɤ ɨɛɳɟɦɭ ɬɪɟɯɮɚɡɧɨɦɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢɥɢ ɝɪɭɩɩɟ ɢɡ ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. Ɍɚɤ ɤɚɤ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɞɜɟɧɚɞɰɚɬɶ ɚɝɪɟɝɚɬɨɜ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ 
ɫɬɨɢɦɨɫɬɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɢɬɶ 
ɨɛɴɟɞɢɧɟɧɧɵɟ ɛɥɨɤɢ ɢɥɢ ɭɤɪɭɩɧɟɧɧɵɟ. ɉɨɫɤɨɥɶɤɭ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ 
ɪɚɛɨɬɚɟɬ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɫ ɦɨɳɧɨɫɬɹɦɢ ɛɥɢɡɤɢɦɢ ɤ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɷɮɮɟɤɬɢɜɧɟɟ ɩɪɢɦɟɧɢɬɶ ɨɛɴɟɞɢɧɟɧɧɵɟ ɛɥɨɤɢ, ɬɚɤ ɤɚɤ 
ɜ ɫɥɭɱɚɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɪɢ ɪɟɦɨɧɬɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɡ ɪɚɛɨɬɵ 
ɜɵɣɞɟɬ ɞɜɚ ɝɟɧɟɪɚɬɨɪɚ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɯɨɥɨɫɬɵɦ ɫɛɪɨɫɚɦ. 

ȼɚɪɢɚɧɬ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
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350 ɤɦ

ɫ.ɧ.

Ɋɍ (500ɤȼ)

Ɍ

2 × 243 Ɇȼɬ

ɒȻɆ

ɫ.ɧ.

Ɍ

2 × 243 Ɇȼɬ

ɫ.ɧ.

Ɍ

2 × 243 Ɇȼɬ

Ɍ

2 × 243 Ɇȼɬ
 

Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɬɢɩɚ ɋȼ-1595/170-66 ɛɵɥ ɜɵɛɪɚɧ ɜ ɩ.ɩ.3, ɜ ɬɚɛɥɢɰɟ 3.10 

ɩɪɢɜɟɞɟɧɵ ɜɫɟ ɟɝɨ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ. 
 
4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
ɇɚ ɨɬɜɟɬɜɥɟɧɢɢ ɤ ɛɥɨɤɭ ɩɪɢɫɨɟɞɢɧɟɧɚ ɬɨɥɶɤɨ ɧɚɝɪɭɡɤɚ ɋɇ, ɩɨɷɬɨɦɭ 

ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɚ: 
 

ɧɨɦ.ɝ ɫ.ɧ
ɪɚɫɱ

(Ɋ Ɋ ) (243 0,01 243)
S 263Ɇȼ Ⱥ,

cos 0,9

  
   


 (4.1) 

ɝɞɟ  ɫɨsɝ - ɧɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ.  
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɛɥɨɤɨɜ 500ɤȼ ɩɨ [12]ɌȾɐ-400000/500. 
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1.  
 

Ɍɚɛɥɢɰɚ 4.1 – ɩɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/500 Sːˑˏ, ʛʑʏ Uʑʜ, ˍʑ Uʜʜ, ˍʑ P̆ , ˍʑ˕ P̱ , ˍʑ˕ Uˍ, % I˘, % ͶͲͲ ͷʹͷ ͳͷ,͹ͷ ͵ͷͲ ͺͲͲ ͳʹ,͸ Ͳ,Ͷ 
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4.2.3ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɞɥɹ ɫɬɚɧɰɢɢ 

ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 200Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ SGɧɨɦ[13]: 
 

ɫ.ɧ GɧɨɦS 8 (0,01 S ) 8 (0,01 270000) 21600ɤȼ Ⱥ.         (4.2) 
 
ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ ɨɛɳɟɫɬɚɧɰɢɨɧɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

ɡɚɩɢɲɟɦ ɜ ɜɢɞɟ: 
 
Sɬɫɧ >Sɫ.ɧ. (4.3) 
 
ɇɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɬɪɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢ 

ɜɵɛɨɪɟ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢɫɯɨɞɢɦ ɢɡ ɬɨɝɨ ɱɬɨ ɩɪɢ 
ɜɵɜɨɞɟ ɜ ɪɟɦɨɧɬ ɨɞɧɨɝɨ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɚɜɚɪɢɣɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɜɬɨɪɨɝɨ 
ɨɫɬɚɜɲɢɣɫɹ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɶɸ. ɋɭɦɦɚɪɧɚɹ 
ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 25000ɤȼ∙Ⱥ. ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɇɋ-
25000/15,75. 

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3.  
 

Ɍɚɛɥɢɰɚ 4.3 – ɩɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɌȾɇɋ-25000/15,75 Sːˑˏ, ˍʑʏ Uʑʜ, ˍʑ Uʜʜ, ˍʑ P̆ , ˍʑ˕ P̱ , ˍʑ˕ Uˍ, % I˘, % ʹͷͲͲͲ ͳͷ,͹ͷ ͸,͵ 25 ͳͳͷ ͻ,ͷ Ͳ,ͷ 

 
4.2.4 ȼɵɛɨɪ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ 500 ɤȼ 
 
ɑɢɫɥɨ ɥɢɧɢɣ ɪɚɜɧɨ: 
 

S
8 270ɪɚɫɱ

n 2,4,
S 900
500


    (4.4) 

 
ɝɞɟ  S500 – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɥɢɧɢɢ 500 ɤȼ. 

ɉɪɢɧɢɦɚɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɞɧɭ ɪɟɡɟɪɜɧɭɸ ɥɢɧɢɸ, ɱɢɫɥɨ ɥɢɧɢɣ ɪɚɜɧɨ 4. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɨɞɧɭ ɥɢɧɢɸ: 
 

max ɋɇ
max

ɧ w

S S 8 270000 21600
I 555Ⱥ.

3 U n 3 500 4

  
  

   
 (4.5) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɱɟɪɟɡ ɨɞɧɭ ɥɢɧɢɸ: 
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ɪ T i maxI I 1,05 555 582,7Ⱥ,        (4.6) 

 
ɝɞɟ ߙ𝑖 = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɩɨ ɝɨɞɚɦ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨ.ɟ[14]. 

˕ߙ  = ͳ,Ͳ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɥɢɧɢɢ Ɍmax ɢ ɟɟ ɡɧɚɱɟɧɢɟ ɜ ɦɚɤɫɢɦɭɦɟ ɗɗɋ[14]. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɡɧɚɱɟɧɢɟɦ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɨ [14] ɩɪɨɜɨɞ ɦɚɪɤɢ 
Ⱥɋ330/43, ɯɭɞ =0,308 Ɉɦ/ɤɦ, rɭɞ =0,029 Ɉɦ/ɤɦ. 

ɉɪɨɜɟɪɢɦ ɜɵɛɪɚɧɧɨɟ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɧɢɤɨɜ ȼɅ-500 ɤȼ ɜ ɭɫɥɨɜɢɹɯ 
ɩɨɫɥɟɚɜɚɪɢɣɧɨɝɨ ɪɟɠɢɦɚ (ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ ɢɡ ɩɚɪɚɥɥɟɥɶɧɵɯ ɰɟɩɟɣ). 

 

ɩɞ ɪI 2 I 2 582,7 1166Ⱥ.      (4.7) 

 
Ⱦɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ 1650 Ⱥ. 
 
4.3 ȼɵɛɨɪ ɫɯɟɦ Ɋɍ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 
ɉɨɞɪɨɛɧɵɣ ɚɥɝɨɪɢɬɦ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɵɛɨɪɭ ɫɯɟɦ Ɋɍ 35-750 ɤȼ ɢɡɥɨɠɟɧɵ 

ɜ ɫɬɚɧɞɚɪɬɚɯ ɉȺɈ «ɊɭɫȽɢɞɪɨ»[10]. 
Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ 

ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 
– ɨɬɤɚɡ ɥɸɛɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɥɸɛɨɝɨ 

ɞɪɭɝɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ), ɧɟ ɞɨɥɠɟɧ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɬɟɪɟ ɛɥɨɤɨɜ ɫɭɦɦɚɪɧɨɣ 
ɦɨɳɧɨɫɬɶɸ, ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ, ɩɨɬɟɪɹ ɤɨɬɨɪɨɣ ɞɨɩɭɫɬɢɦɚ ɩɨ ɭɫɥɨɜɢɸ 
ɫɨɯɪɚɧɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɩɨ ɧɚɥɢɱɢɸ ɪɟɡɟɪɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɜɧɭɬɪɢ 
ɫɢɫɬɟɦɵ ɢ ɦɟɠɫɢɫɬɟɦɧɵɯ ɫɜɹɡɟɣ, ɢ ɬɟɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ (ɞɜɭɯ ɢ ɛɨɥɟɟ), 
ɨɬɤɥɸɱɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɧɚɪɭɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɢɥɢ ɟɟ ɱɚɫɬɢ; 

– ɨɬɤɚɡ ɥɸɛɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɫɯɟɦɚɯ, ɜ ɤɨɬɨɪɵɯ ɧɚ ɲɢɧɵ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɜɨɞɹɬɫɹ ɩɚɪɚɥɥɟɥɶɧɵɟ ɬɪɚɧɡɢɬɧɵɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɧɟ 
ɞɨɥɠɟɧ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɬɟɪɟ ɨɛɟɢɯ ɥɢɧɢɣ ɬɪɚɧɡɢɬɚ ɨɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ;  

– ɨɬɤɥɸɱɟɧɢɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɫɨ ɫɬɨɪɨɧɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 

– ɨɬɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɛɥɨɤɚ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɟ ɛɨɥɟɟ ɱɟɦ 
ɬɪɟɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɜɵɲɟɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ;  

– ɨɬɤɥɸɱɟɧɢɟ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɜɹɡɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɪɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ 
ɩɨɜɪɟɠɞɟɧɢɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 500 ɤȼ 
- ɱɟɬɵɪɶɦɹ, 750 ɤȼ - ɬɪɟɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
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– ɪɟɦɨɧɬ ɥɸɛɨɝɨ ɢɡ ɜɵɤɥɸɱɚɬɟɥɟɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 110 ɤȼ 
ɢ ɜɵɲɟ ɞɨɥɠɟɧ ɛɵɬɶ ɜɨɡɦɨɠɟɧ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. Ⱦɥɹ Ɋɍ 
ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 220 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ ɜɨɡɦɨɠɧɨ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɚ 
ɜɵɤɥɸɱɚɬɟɥɹ ɩɭɬɟɦ ɜɪɟɦɟɧɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ȼɅ ɢɥɢ ȺɌ, ɟɫɥɢ 
ɷɬɨ ɜɨɡɦɨɠɧɨ ɩɨ ɭɫɥɨɜɢɹɦ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɧɚɞɟɠɧɨɫɬɢ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɪɢɟɦɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɬɪɚɧɡɢɬɧɵɯ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ. 

ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ [10] ɞɥɹ ɫɯɟɦɵ ɫ ɱɢɫɥɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɪɚɜɧɵɦ 8 ɢ 
ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 500 ɤȼ ɩɪɢɦɟɧɹɟɦ ɫɯɟɦɭ Ɋɍ 3/2. 

Ⱦɥɹ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɧɟɫɤɨɥɶɤɨ ɢɫɬɨɱɧɢɤɨɜ: 
- ɨɛɦɨɬɤɚ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨɜɵɲɚɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
- ɲɢɧɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 35 ɤȼ; 
- ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɫɬɚɧɰɢɹ (Ⱦɗɋ). 
Ⱦɥɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɋɇ ɨɫɨɛɨɣ ɝɪɭɩɩɵ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ 

ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɫɢɫɬɟɦ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɧɰɢɢ, ɪɚɛɨɬɚ ɤɨɬɨɪɵɯ 
ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɯɪɚɧɧɨɫɬɶ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɭɫɥɨɜɢɹɯ ɩɨɬɟɪɢ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɢɫɬɟɦ ɋɇ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɚɜɬɨɧɨɦɧɵɟ ɧɟɡɚɜɢɫɢɦɵɟ ɢɫɬɨɱɧɢɤɢ Ⱦɗɋ. 

ɗɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ, ɩɨɥɭɱɚɸɳɢɟ ɜ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɹɯ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɬ Ⱦɗɋ, ɩɨɞɤɥɸɱɚɟɦ ɤ ɜɵɞɟɥɟɧɧɵɦ ɫɛɨɪɤɚɦ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɤɥɸɱɚɟɦɵɯ ɧɚ ɩɢɬɚɧɢɟ ɨɬ Ⱦɗɋ ɩɪɢ ɩɨɬɟɪɟ 
ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ⱦɗɋ ɪɚɫɩɨɥɚɝɚɟɦ ɧɚ ɧɟɡɚɬɨɩɥɹɟɦɵɯ ɨɬɦɟɬɤɚɯ ɜɧɟ ɡɨɧɵ ɜɨɡɦɨɠɧɨɝɨ 
ɩɨɜɪɟɠɞɟɧɢɹ ɜ ɫɥɭɱɚɟ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɚɜɚɪɢɢ) ɧɚ Ƚɗɋ. 

 

4.4 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
4.4.1 ɋɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɫɯɟɦɵ 
 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
ȼɫɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɩɪɢɜɟɞɟɦ ɤ ɛɚɡɢɫɧɵɦ 

ɭɫɥɨɜɢɹɦ ɢ ɜɵɪɚɡɢɦ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɚɡɢɫɧɭɸ ɦɨɳɧɨɫɬɶ Sɛ=1000ɆȼȺ. 
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Ʉ2

xɝ

xɬ

Eɝ

xɥ

Eɋ

xɝ xɝxɝ

xɬ xɬxɬ

EɝEɝEɝ

xɝ xɝxɝ

xɬ xɬxɬ

EɝEɝEɝ

xɝ

xɬ

EɝEɝ

 
 

Ɋɢɫɭɧɨɤ 4.2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ 

ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɩɪɢ ɛɚɡɢɫɧɵɯ ɭɫɥɨɜɢɹɯ. 
Ⱦɥɹ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
 

" ɛ
ɝ d

ɧ

S 1000ɯ ɯ 0,22 0,815;
S 270

      (4.8) 

 

ɝ
ɝ

a

1,2 x 1,2 0,815
r 0,069.

T 314 0,045

 
  
 

 (4.9) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ 500ɤȼ, ɢɦɟɸɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 
 

ɭɞ ɛ
ɥ 2 2

ɛ

ɯ l S 0,308 350 1000ɯ 0,098;
n U 4 515

 
      (4.10) 

 

ɭɞ ɛ
ɥ 2 2

ɛ

r l S 0,029 350 1000
r 0,009.

n U 4 515

 
      (4.11) 

 
Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 

ɛk
T

ɧɨɦ

SU 12,6 1000
x 0,315;

100 S 100 400
      (4.12) 
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ɤ ɛ
T 2 2

ɧɨɦ

P S 0,800 1000
r 0,005.

S 400

  
    (4.13) 

 
4.4.2 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜ ɬɨɱɤɟ Ʉ-1 
 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɯɟɦɵ ɜɵɩɨɥɧɢɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɤ 

ɦɟɫɬɭ ɄɁ. ɉɪɟɧɟɛɪɟɝɚɟɦ ɜɥɢɹɧɢɟɦ ɜɟɬɜɢ ɧɚɝɪɭɡɤɢ ɋɇ. 
 

ɝ ɬ
1

x x 0,815 0,315
x 0,161.

7 7

 
    (4.14) 

 
ɉɪɢ ɪɚɫɱɟɬɟ ɬɨɤɚ ɄɁ ɜ ɬɨɱɤɟ Ʉ-1 ɨɛɴɟɞɢɧɹɟɦ ɝɟɧɟɪɚɬɨɪɵ Ƚ2-Ƚ12 ɢ 

ɫɢɫɬɟɦɭ ɜ ɨɞɧɭ ɜɟɬɜɶ ɫ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɗȾɋ: 
 

ɝ ɥ ɫ 1
ɝ ɫ

ɥ 1

ȿ x ȿ x 1,13 0,098 1 0,161ȿ 1,049;
x x 0,098 0,161

     
  

 
 (4.15) 

 

1 Ʌ
2

1 Ʌ

x x 0,161 0,098
x 0,061;

x x 0,161 0,098

 
  

 
 (4.16) 

 

3 2 Ɍx x x 0,061 0,315 0,376;      (4.17) 
 

ɝ 3 ɝ ɫ ɝ
ɷɤ

3 ɝ

ȿ x ȿ x 1,13 0,376 1,049 0,815ȿ 1,075;
x x 0,376 0,815

     
  

 
 (4.18) 

 

ɝ 3

ɝ 3

x x 0,815 0,376
x 0,257.

x x 0,815 0,376

 
  

 
 (4.19) 

 
Ɍɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɪɚɜɟɧ: 
 

3
ɩ0

ȿɷɤ 1,075
I 4,178.

x 0,257


    (4.20) 

 
Ɉɩɪɟɞɟɥɢɦ ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɨɬ ɫɢɫɬɟɦɵ ɢ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ2-Ƚ8: 
 

3 3
ɫ ɝ ɩ0

3

x 0,257
I I 4,178 2,856.

x 0,376


      (4.21) 

 
ɉɟɪɟɜɟɞɟɦ ɬɨɤ ɜ ɢɦɟɧɨɜɚɧɧɵɟ ɟɞɢɧɢɰɵ: 
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3 3 ɛ
ɫ ɝ ɫ ɝ

ɛ

S 1000
I I 2,856 104,6ɤȺ.

3 U 3 15,75
      

 
 (4.22) 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɚɩɩɚɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɡɧɚɬɶ ɭɞɚɪɧɵɣ ɬɨɤ ɄɁ, 

ɩɟɪɢɨɞɢɱɟɫɤɭɸ ɢ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɢɟ ɬɨɤɚ ɄɁ ɜ ɡɚɞɚɧɧɵɣ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ . 

Ɋɚɫɱɟɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɄɁ 
ɋɨɫɬɚɜɢɦ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɨɣ ɜɫɟ ɷɥɟɦɟɧɬɵ 

ɭɱɢɬɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɢɯ ɚɤɬɢɜɧɵɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ. ɉɨɥɭɱɟɧɧɭɸ ɫɯɟɦɭ 
ɡɚɦɟɳɟɧɢɹ ɩɪɟɞɫɬɚɜɢɦ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 
ɝ ɬ

1

r r 0,069 0,005
r 0,0105;

7 7

 
    (4.23) 

 

1 Ʌ
2

1 Ʌ

r r 0,0105 0,009
r 0,0048;

r r 0,0105 0,009

 
  

 
 (4.24) 

 

3 2 Ɍr r r 0,0048 0,005 0,0098;      (4.25) 
 

ɝ 3

ɝ 3

r r 0,069 0,0098
r 0,086.

r r 0,069 0,0098

 
  

 
 (4.26) 

 

ɝr

К-1

К-2

ɬr

ɝrɝr

ɬr ɬr

ɥr

ɝr

ɬr

ɝrɝr

ɬr ɬr

ɝr

ɬr

ɝr

ɬr

 
 

Ɋɢɫɭɧɨɤ 4.3 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɚɤɬɢɜɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 
ɷɥɟɦɟɧɬɨɜ 

 
ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɪɚɜɧɚ: 
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a

x 0,257
T 0,095.

r 314 0,00086




  
 

 (4.27) 

ɍɞɚɪɧɵɣ ɬɨɤ ɪɚɜɟɧ: 
 

ɚ0,01/Ɍ 0,01/0,095
ɭɞ ɉɈi 2 I (1 ɟ ) 2 104,6 (1 ɟ ) 281ɤȺ.           (4.28) 

 
4.4.3 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜ ɬɨɱɤɟ Ʉ-2 
 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɝɨ ɪɟɠɢɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 4.2.  
 

ɝ ɬ
1

x x 0,815 0,315
x 0,141.

8 8

 
    (4.29) 

 
ɉɪɢ ɪɚɫɱɟɬɟ ɬɨɤɚ ɄɁ ɜ ɬɨɱɤɟ Ʉ-1 ɨɛɴɟɞɢɧɹɟɦ ɝɟɧɟɪɚɬɨɪɵ Ƚ2-Ƚ8 ɢ ɫɢɫɬɟɦɭ 

ɜ ɨɞɧɭ ɜɟɬɜɶ ɫ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɗȾɋ: 
 

ɝ ɥ ɫ 1
ɷɤ

ɥ 1

ȿ x ȿ x 1,13 0,098 1 0,141ȿ 1,053;
x x 0,098 0,141

     
  

 
 (4.30) 

 

1 Ʌ

1 Ʌ

x x 0,141 0,098
x 0,058.

x x 0,141 0,098

 
  

 
 (4.31) 

 
Ɍɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɪɚɜɟɧ: 
 

3 ɷɤ
ɩ0

ȿ 1,053
I 18,155.

x 0,058


    (4.32) 

 
ɉɟɪɟɜɟɞɟɦ ɬɨɤ ɜ ɢɦɟɧɨɜɚɧɧɵɟ ɟɞɢɧɢɰɵ: 
 

3 3 ɛ
ɩ0 ɩ0

ɛ

S 1000
I I 18,155 20,4ɤȺ.

3 U 3 515
    

 
 (4.33) 

 
Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
 

ɬ
Ʌ

0
ɬ

Ʌ

x
x 0,0394 0,0988x 0,028.

x 0,0394 0,098x
8



 
  


 (4.34) 
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Ɍɨɤ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɪɚɜɟɧ: 
 

1
ɩ0

1 2 0

ȿɷɤ 1,053
I 7,3125.

x x x 0,058 0,058 0,028
  

  
   

 (4.35) 

 
ɉɟɪɟɜɟɞɟɦ ɬɨɤ ɜ ɢɦɟɧɨɜɚɧɧɵɟ ɟɞɢɧɢɰɵ: 
 

1 1 ɛ
ɩ0 ɩ0

ɛ

S 1000
I 3 I 3 7,3125 24,59ɤȺ.

3 U 3 515
      

 
 (4.36) 

 
Ɋɚɫɱɟɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɄɁ. 
ɉɨ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɡɚɦɟɳɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 4.3 ɩɭɬɟɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɨɟ ɚɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɯɚɪɚɤɬɟɪɧɵɯ ɜɟɬɜɟɣ ɫɯɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ɄɁ К-2: 

 

ɝ ɬ
1

r r 0,069 0,005
r 0,00925;

8 8

 
    (4.37) 

 

1 Ʌ

1 Ʌ

r r 0,00925 0,009
r 0,0046.

r r 0,00925 0,009

 
  

 
 (4.38) 

 
ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɪɚɜɧɚ: 
 

a

x 0,058
T 0,04.

r 314 0,0046




  
 

 (4.39) 

 
ɍɞɚɪɧɵɣ ɬɨɤ ɪɚɜɟɧ: 
 

ɚ0,01/Ɍ 0,01/0,04
ɭɞ ɉɈi 2 I (1 ɟ ) 2 24,59 (1 ɟ ) 61,9ɤȺ.           (4.40) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ 
ɬɨɱɟɤ ɫɯɟɦɵ 

Ɍɨɱɤɚ ɄɁ 
I(3)

ɩɨ I(1)
ɩɨ iɭ 

ɤȺ ɤȺ ɤȺ 

Ʉ-1 (15,75 ɤȼ) 104,6 - 281 

Ʉ-2 (ɒɢɧɵ 500 ɤȼ) 20,4 24,59 61,9 
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4.5 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 
4.5.1 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ 
ɜɨɩɪɨɫɨɜ - ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  

ɉɪɨɜɟɪɤɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɫɨɫɬɨɢɬ ɜ 
ɬɨɦ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɷɬɢɯ ɪɟɠɢɦɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɜɨɞɧɢɤɚ 
ɧɟ ɩɪɟɜɵɫɢɬ ɞɨɩɭɫɬɢɦɨɣ.  

ɂɡɨɥɹɰɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɤɚɛɟɥɟɣ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ, ɞɥɹ ɱɟɝɨ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɭɫɥɨ-
ɜɢɟ: 

 
Uɭ<Uɧɨɦ. (4.41) 
 

ɝɞɟ  Uɧɨɦ  – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɚɩɩɚɪɚɬɚ ɢɥɢ ɤɚɛɟɥɹ. 
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 5 %: 
 
IGɪɚɛ max = 1,05·IGɧɨɦ. (4.42) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ Gl– G8 15,75 ɤȼ  
 Iʒ,˓˃˄.ˏ˃˘ = ͳ,Ͳͷ ⋅ Iʒ,ːˑˏ = ͳ,Ͳͷ ⋅ ͻͺͻ͹ = ͳͲ͵ͻͳʏ. (4.43) 
 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 500 ɤȼ: 
 

Ɍ.ɧɨɦ
Ɍ.ɪɚɛ.max

Ɍ.ɧɨɦ

S 400000
I 1,05 1,05 462Ⱥ.

3 U 3
 

525
    

 
 (4.44) 

 
ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɨɬɩɚɟɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ: 
 

Ɍɋɇ.ɧɨɦ
Ɍɋɇ.ɪɚɛ.max

Ɍɋɇ.ɧɨɦ

S 21600
I 1,05 1,05 831Ⱥ.

3 U 3 15
 

,75
    

 
 (4.45) 

 
4.5.2 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
Ƚɟɧɟɪɚɬɨɪɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɜɵɛɢɪɚɟɦ ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɬɨɤɭ ɬɪɟɯɮɚɡɧɨɝɨ 

ɄɁ ɜ ɬɨɱɤɟ Ʉ-1 ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɜɵɤɥɸɱɚɬɟɥɶ. ȼɵɤɥɸɱɚɬɟɥɢ ɄɊɍɗ ɜɵɛɢɪɚɟɦ 
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ɬɚɤɠɟ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɬɨɤɭ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɬɚɤ ɤɚɤ ɨɧ 
ɩɪɟɜɨɫɯɨɞɢɬ ɡɧɚɱɟɧɢɟ ɬɪɟɯɮɚɡɧɨɝɨ.  

ɂɡ ɫɨɨɛɪɚɠɟɧɢɣ ɭɞɨɛɫɬɜɚ ɤɨɦɩɨɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɋɍ ɜɨ ɜɫɟɯ ɰɟɩɹɯ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ. 

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 
ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ 
ɡɧɚɱɟɧɢɹɦ, ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɛɨɪɚ ɢ ɩɪɨɜɟɪɤɢ ɜɵɤɥɸɱɚɬɟɥɟɣ  ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɩɪɢ-
ɫɨɟɞɢɧɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.5 – 4.6[15]. 

 
Ɍɚɛɥɢɰɚ 4.5 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɧɚɩɪɹɠɟɧɢɹ 15,75 ɤȼ Ƚ1-Ƚ8 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
ȼɵɤɥɸɱɚɬɟɥɶ ɮɢɪɦɵ 
«AlstomGrid» 
FKG1N 

Uɫɟɬɢ ɧɨɦ = 15,75 ɤȼ Uɧɨɦ = 24 ɤȼ 
Iɪɚɛ max = 10391 Ⱥ Iɧɨɦ = 10800 Ⱥ 
Iɩɨ = 104,6 ɤȺ Iɨɬɤɥ = 120 ɤȺ 
iɭ = 281 ɤȺ iɩɪ.ɫɤɜ. = 330 ɤȺ 

 
Ɍɚɛɥɢɰɚ 4.6–ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɹɱɟɟɤ ɄɊɍɗ ɧɚɩɪɹɠɟɧɢɹ 500  ɤȼ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
ȼɵɤɥɸɱɚɬɟɥɶ ɄɊɍɗ 
ɗɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɢɣ ɡɚɜɨɞ 
əɗɍ-500, ɜɵɤɥɸɱɚɬɟɥɶ ȼȽɄ-500 

Uɫɟɬɢ ɧɨɦ = 500 ɤȼ Uɧɨɦ = 525 ɤȼ 
Iɪɚɛ max = 462 Ⱥ Iɧɨɦ = 3150 Ⱥ 
Iɩɨ = 20,4 ɤȺ Iɨɬɤɥ= 50 ɤȺ 
iɭ = 61,9 ɤȺ iɩɪ.ɫɤɜ. = 135 ɤȺ 

 
Ɍɚɤ ɤɚɤ ɄɊɍɗ ɢɦɟɟɬ ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɡɚɜɨɞɫɤɨɦ 

ɢɫɩɨɥɧɟɧɢɟ, ɬɨ ɢ ɨɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ ɢ ɬ.ɞ.) ɩɪɨɯɨɞɢɬ ɩɨ ɬɟɪɦɢɱɟɫɤɨɣ ɢ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼɫɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ 

ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ. ɉɪɢ ɜɵɛɨɪɟ ɫɨɫɬɚɜɚ ɢ ɨɫɧɨɜɧɵɯ 
ɩɪɢɧɰɢɩɨɜ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ ɡɚɳɢɬɵ ɫɥɟɞɭɟɬ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɉɍɗ [12]. 

ȼɫɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɵɯ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɨɡɞɭɲɧɵɯ ɢ 
ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ 110-500 ɤȼ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ Ƚɗɋ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɵ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ ɢ ɢɦɟɬɶ ɫɬɚɧɞɚɪɬɧɵɟ 
ɢɧɬɟɪɮɟɣɫɵ ɢ ɩɪɨɬɨɤɨɥɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ [17]. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [17] ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɨɛɨɪɭɞɨɜɚɧɨ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ 
ɞɥɹ: 

 – ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɨɬ 
ɨɫɬɚɥɶɧɨɣ, ɧɟɩɨɜɪɟɠɞɟɧɧɨɣ ɱɚɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ (ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ); 

 – ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɨɩɚɫɧɵɟ, ɧɟɧɨɪɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ 
ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ; 

 – ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɢɦɟɧɟɟ ɜɨɡɦɨɠɧɨɝɨ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɜ 
ɰɟɥɹɯ ɫɨɯɪɚɧɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɞɨɥɠɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ 
ɧɟɩɨɜɪɟɠɞɟɧɧɨɣ ɱɚɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɥɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɶɸ ɝɟɧɟɪɚɬɨɪɨɜ 
300 Ɇȼɬ ɢ ɩɪɢ ɜɵɞɚɱɟ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɶ ɧɚ ɧɚɩɪɹɠɟɧɢɢ 500 ɤȼ ɭɫɬɪɨɣɫɬɜɚ 
ɡɚɳɢɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɩɨɥɧɹɟɦɵɦɢ ɮɭɧɤɰɢɹɦɢ ɞɨɥɠɧɵ ɫɨɫɬɨɹɬɶ ɢɡ ɞɜɭɯ 
ɚɜɬɨɧɨɦɧɵɯ, ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɭɟɦɵɯ ɤɨɦɩɥɟɤɬɨɜ ɡɚɳɢɬɵ ɞɥɹ ɤɚɠɞɨɝɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ: ɝɟɧɟɪɚɬɨɪ, ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɨɲɢɧɨɜɤɚ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɨɲɢɧɨɜɤɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɝɥɭɯɨɣ ɨɬɩɚɣɤɨɣ), ɚ ɬɚɤɠɟ ɞɥɹ ɲɢɧ Ɋɍ. 

 
5.1.1 Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ (ɉɍɗ) ɞɥɹ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1595/170-66 243 Ɇȼɬ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬ ɫɥɟɞɭɸɳɢɯ 
ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 

– ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ 
ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 

– ɩɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɢɬɤɨɜɵɯ ɡɚɦɵɤɚɧɢɣ ɜ 
ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ); 

– ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
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– ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɨɝɨ 
ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɫɛɪɨɫɚɯ 
ɧɚɝɪɭɡɤɢ); 

– ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ); 

– ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
–ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ (ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ 

ɝɟɧɟɪɚɬɨɪɚ); 
– ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
– ɡɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ; 
–ɡɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ; 
–ɭɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
–ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
 
5.1.2 Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/500 ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬ ɫɥɟɞɭɸɳɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 

– ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ 
ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 

– ɝɚɡɨɜɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 
– ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
– ɡɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɥɨɦɤɚ 

ɦɚɫɥɨɧɚɫɨɫɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ); 
– ɤɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
– ɡɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 500 ɤȼ; 
– ɆɌɁ ɫ ɩɭɫɤɨɦ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɞɥɹ ɡɚɳɢɬ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ 

ɢ ɩɟɪɟɝɪɭɡɨɤ; 
–ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ; 
– ɤɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɜɨɞɨɜ 500 ɤȼ; 
– ɤɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 15,75 ɤȼ. 
 
5.1.3 Ɂɚɳɢɬɵ ɄɊɍɗ - 500 ɤȼ 
 
ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɵ ɄɊɍɗ 500 ɤȼ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ: 
 ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɲɢɧ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
– ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɲɢɧɨɜɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɄɊɍɗ 

500ɤȼ. 
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5.1.4 Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 500 ɤȼ 
 
ȼ ɡɚɳɢɬɭ ɥɢɧɢɣ ɜɯɨɞɢɬ: 
– ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ; 
– 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ȾɁ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ); 
– ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ȾɁ ɩɪɢ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ 

ɡɚɦɵɤɚɧɢɣ); 
– 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ; 
– ɍɊɈȼ 500 ɤȼ; 
ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ: 
– ɚɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ȺɈɉɇ); 
– ɚɜɬɨɦɚɬɢɤɚ ɥɢɤɜɢɞɚɰɢɢ ɚɫɢɧɯɪɨɧɧɵɯ ɪɟɠɢɦɨɜ (ȺɅȺɊ); 
– ɚɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɱɚɫɬɨɬɵ (ȺɈɉɑ). 
 
5.2 Ɋɚɫɱёɬ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ  ɰɢɮɪɨɜɵɯ  ɬɟɪɦɢɧɚɥɨɜ  ɢ ɦɨɞɭɥɶɧɨɦɭ  
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ,  ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ.   

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ  ɧɟɩɪɟɪɵɜɧɨɝɨ  ɫɚɦɨɤɨɧɬɪɨɥɹ  ɢ  ɞɢɚɝɧɨɫɬɢɤɢ  
ɨɛɟɫɩɟɱɢɜɚɟɬ  ɜɵɫɨɤɭɸ  ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ.    

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ ɲɤɚɮɚɯ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ ɮɢɪɦɵ «ɗɄɊȺ». 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
(ɌɌ) ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɌɌ ɜ ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 
ɋɯɟɦɚ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1. 
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Ɋɢɫɭɧɨɤ 5.1– Ɍɪɟɯɮɚɡɧɚɹ ɫɯɟɦɚ ɰɟɩɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɞɨɥɶɧɨɣ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 
Ɂɚɳɢɬɚ ɢɦɟɟɬ ɬɨɤɨɡɚɜɢɫɢɦɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ, 

ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɬɨɪɦɨɠɟɧɢɟɦ ɨɬ ɫɢɝɧɚɥɚ IТ. Ɉɛɳɢɣ ɜɢɞ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 – Ɍɢɩɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɚɪɚɦɟɬɪɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
ICP.0 – ɧɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ, ɨɩɪɟɞɟɥɹɸɳɢɣ  

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ; 
IТ  – Ɍɨɤ ɬɨɪɦɨɠɟɧɢɹ;   

1 2I I I   – ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɬɨɤ; 
1I – ɬɨɤ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ; 2I – ɬɨɤ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ; 
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ȼ – ɬɨɪɦɨɡɧɨɣ ɬɨɤ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɇɚɤɥɨɧ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ  ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɨɪɦɨɠɟɧɢɹ  Кɬ ɩɪɟɞɫɬɚɜɥɹɸɳɢɦ ɫɨɛɨɣ ɬɚɧɝɟɧɫ ɭɝɥɚ ɧɚɤɥɨɧɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɬ.ɟ. ɨɬɧɨɲɟɧɢɟ ɜɟɥɢɱɢɧɵ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɤ 
ɜɟɥɢɱɢɧɟ ɬɨɤɚ ɬɨɪɦɨɠɟɧɢɹ. 

ȼɟɥɢɱɢɧɚ Iɫɪ0 ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ 
ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ IНȻ.ɧɨɦ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

 
IɇȻ (ɇɈɆ) = f i × ɄɈȾɇ × Iɧɨɦ, (5.1) 
 

ɝɞɟ  fi = 0,1– ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
ɄɈȾɇ = 0,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɌɌ; 
Iɧɨɦ = 9897 Ⱥ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ. 
 Iʜʐːˑˏ = Ͳ,Ͳͷ ∙ Iːˑˏ. (5.2) 
 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 I˔˓.଴ ൒ Kʜ ∙ Iʜʐːˑˏ, (5.3) 

  
ɝɞɟ  Ʉɇ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2,0. 

 I˔˓.଴ ൒ ʹ ∙ Ͳ,Ͳͷ ∙ Iːˑˏ = Ͳ,ͳ ∙ Iːˑˏ. (5.4) 
 
Ⱦɢɚɩɚɡɨɧ ɭɫɬɚɜɨɤ IɋɊ, 0: ɨɬ 0,1 ɞɨ 1,2I ɧɨɦ ɫ ɲɚɝɨɦ 0,01. 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɭɸ ɭɫɬɚɜɤɭ 0,2 I ɧɨɦ: 
 I˔˓.଴ = Ͳ,ʹ ∙ ͻͺͻ͹ = ͳͻ͹ͻ ʏ. (5.5) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ Ʉɬ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ Ʉɬ ɜɵɛɢɪɚɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢ ɫɤɜɨɡɧɨɦ ɄɁ. 

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ: 
 IʜʐሺКЗሻ = Kʏʞ ∙ f୧ ∙ Kˑˇː ∙ I୫ax, (5.6) 
 

ɝɞɟ  ɄȺɉ = 2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ; 
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IɆȺɄɋ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɌɌ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜɵɪɚɠɟɧɢɟɦ: 

 Iˏ˃ˍ˔. = ʔ"̂ʤd" ∙ Iːˑˏ 5.7) 

 
ɝɞɟ  ȿȽ” = 1,13 ɨ.ɟ. – ɫɜɟɪɯɩɟɪɟɯɨɞɧɚɹ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ; 

Xd” = 0,22 ɨ.ɟ. – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ.  

 IʜʐሺКЗሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ଵ,ଵଷ଴,ଶଶ ∙ ͻͺͻ͹ = ͷͲͺ͵ ʏ. (5.8) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

ɇȻ(ɄɁ) ɇ
Ɍ

Ɍ

I Ʉ
Ʉ ,

I


  (5.9) 

 
ɝɞɟ Ʉɇ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2,0; 

IT – ɬɨɤ ɬɨɪɦɨɠɟɧɢɹ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ 
ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ,IT = 48553Ⱥ. 

 Kʡ = ͷͲͺ͵ ∙ ʹͶͺͷͷ͵ = Ͳ,ʹͳ. 
 
Ⱦɢɚɩɚɡɨɧ ɭɫɬɚɜɨɤ ɄɌ: ɨɬ 0,3 ɞɨ 0,95 ɫ ɲɚɝɨɦ 0,05. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Ʉɬ = 0,5. 
Ɍɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɄɌ – 0,5. Ȼɨɥɟɟ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ (ɄɌ> 0,5) 

ɜɵɛɢɪɚɸɬɫɹ ɜ ɫɥɭɱɚɟ ɪɟɡɤɨ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 
ɩɪɢ ɜɧɟɲɧɢɯ ɄɁ (ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɌɌ ɢɥɢ ɪɚɡɧɵɯ ɧɚɝɪɭɡɨɤ). 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɭɫɥɨɜɢɟ ɛɥɨɤɢɪɨɜɤɢ ɡɚɳɢɬɵ ɩɪɢ ɜɧɟɲɧɢɯ 
ɄɁ. ɇɚ ɧɚɤɥɨɧɧɨɦ ɨɬɪɟɡɤɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ ɫ ɧɚɫɵɳɟɧɢɟɦ ɌɌ (ɩɪɢ ɬɨɪɦɨɡɧɨɦ 
ɬɨɤɟ ɛɨɥɟɟ ȼ). 

ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ʑ ൒ I˔˓.଴Кʡ = Ͳ,ʹͲ,ͷ = Ͳ,Ͷ (5.10) 

 
Ⱦɢɚɩɚɡɨɧ ɭɫɬɚɜɨɤ ȼ: ɨɬ 1,0 ɞɨ 6,0 ɫ ɲɚɝɨɦ 0,1. 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5.  
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ɇɚ ɨɫɧɨɜɟ ɪɚɫɫɱɢɬɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨɫɬɪɨɢɦ ɪɟɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɪɢɫɭɧɨɤ 5.3. 

 

0,2 0,4 0,6

IɇɌ

0,80

0,2

0,4

1,0 1,2 1,4 1,6 1,8

0,6

0,8

1,0

1,2

IɌ, ɨ.ɟ.

I, ɨ.ɟ.

IɋɊ0

B



ɫɪɚɛɚɬɵɜɚɧɢɟ
ɩɪɢ I1 < B ɢɥɢ

ɩɪɢ I2 < B

ɫɪɚɛɚɬɵɜɚɧɢɟ

ɬɨɪɦɨɠɟɧɢɟ

 
 

Ɋɢɫɭɧɨɤ 5.3 –ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ɝɟɧɟɪɚɬɨɪɚ 

 I˔˓.଴ = ͳͻ͹ͻ ʏ. 
 Iː˕ = ͵ʹʹ͵ ʏ. 
 ʑ = ͳ͸ͷ͵͸ ʏ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ  
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 
1) ɜɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
2) ɡɞɚɧɢɟ Ƚɗɋ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ; 
3) ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɫɨ ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɛɟɪɟɝɨɜ; 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɮɢɥɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɢ 

ɫɬɚɬɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ. 
ɇɚ I ɷɬɚɩɟ ɫɬɪɨɢɦ ɧɚ ɩɪɚɜɨɦ ɛɟɪɟɝɭ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɢ ɡɚ ɢɯ 

ɩɪɢɤɪɵɬɢɟɦ ɫɨɡɞɚёɦ ɤɨɬɥɨɜɚɧ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ I ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɬɟɫɧёɧɧɨɦɭ ɪɭɫɥɭ.  

ɇɚ II ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ ɢ ɩɪɨɩɭɫɤ ɜɨɞɵ ɱɟɪɟɡ 
ɝɪɟɛёɧɤɭ.  

ɇɚ III ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɦ ɜɨɡɜɟɞɟɧɢɟ ɪɭɫɥɨɜɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ ɢ 
ɧɚɪɚɳɢɜɚɧɢɟ ɧɚɩɨɪɧɵɯ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɞɚɧɢɹ Ƚɗɋ. 

 
6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɪɟɛɧɹ ɛɵɤɚ 

 
ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ: 
ʒЗʞߘ  = ʜʞʢߘ + ℎ௦ , (͸.ͳ) 
 

ɝɞɟ  ℎ௦ - ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ, 
ɫɨɡɞɚɜɚɟɦɨɟ ɞɥɹ ɭɱёɬɚ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ , (͸.ʹ) 

 
ɝɞɟ ℎ௥௨௡ଵ%- ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%; ∆ℎ௦௘௧ - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ  
ɧɟ ɦɟɧɟɟ 0,5 ɦ (0,5 – 2ɦ). 
 ∆ℎ௦௘௧ = ௪ܭ ∙ 𝑉𝑤మ∙𝐿௚∙ሺௗ+଴,ହ∙∆ℎೞ𝑒೟ሻ ∙  ௪ ,  (͸.͵)ߙݏ݋ܿ

 
ɝɞɟ ߙ௪ - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨёɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, 
ɝɪɚɞɭɫɵ (ɛɭɞɭ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɜ ɫɬɨɪɨɧɭ 
ɩɥɨɬɢɧɵ, 90 ɝɪɚɞ.);  ௪ܸ - ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; L – ɪɚɡɝɨɧ, ɦ; ܭ௪ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6.1; ݀ - ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݃ - ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 

Ɇɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ, ɜɟɥɢɱɢɧɟ ∆ℎ௦௘௧ ɧɚɯɨɞɹɳɟɣɫɹ ɜ 
ɡɧɚɦɟɧɚɬɟɥɟ ɩɪɢɫɜɚɢɜɚɟɦ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. 
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Ɍɚɛɥɢɰɚ 6.1 – Ɋɚɫɱёɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɬɪɚ  ௪ܸ ɦ/ɫ 10 20 30 40 50 ܭ௪ ∙ ͳͲ଺ 1,2 2,1 3 3,9 4,8 
 
6.1.1 Ɉɫɧɨɜɧɨɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ 

 
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ʹͲ ɦ/ɫ ɩɪɢɧɢɦɚɸ ܭ௪ = ʹ,ͳ ∙ ͳͲ−଺. 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ͳͷͲͲͲ ˏ. 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ݀ = ʜʞʢߘ − ʹʓʜʏߘ = ͳͲͷ − ͵͹ʹ = ͵Ͷ,Ͳ ˏ. 
 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜ ɩɟɪɜɨɦ ɩɪɢɜɟɞɟɧɢɢ 
 ∆ℎ௦௘௧ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ʹͲଶ ∙ ͳͷͲͲͲͻ,ͺͳ ∙ ሺ͵Ͷ,Ͳ + Ͳ,ͷ ∙ Ͳሻ Ͳݏ݋ܿ = Ͳ,Ͳ͵ͺ ˏ. 
 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨ ɜɬɨɪɨɦ ɩɪɢɜɟɞɟɧɢɢ: 
 ∆ℎ௦௘௧ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ʹͲଶ ∙ ͳͷͲͲͲͻ,ͺͳ ∙ ሺ͵Ͷ,Ͳ + Ͳ,ͷ ∙ Ͳ,Ͳ͵ͺሻ Ͳݏ݋ܿ = Ͳ,Ͳ͵ͺ ˏ. 
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
1 ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 gLvଶ = ͻ,ͺͳ ∙ ͳͷͲͲͲʹͲଶ = ͵͸ͺ; 

 gtv = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲʹͲ = ͳͲͷͻͷ. 
 

ɝɞɟ t=6 ɱ- ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 

2 ɉɨ ɝɪɚɮɢɤɭ([1]  ɪɢɫ.1) ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɢ ɡɧɚɱɟɧɢɹɦ ୥Lvమ ɢ ୥୲v  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ୥୦̅vమ ɢ ୥T̅v . 

 

ɩɪɢ ୥Lvమ = ͵͸ͺ ɨɩɪɟɞɟɥɢɦ ୥୦̅vమ = Ͳ,Ͳ͵ͳͺ ɢ ୥T̅v = ʹ,͵ͳ 

 

ɩɪɢ ୥୲v = ͳͲͷͻͷ ɨɩɪɟɞɟɥɢɦ ୥୦̅vమ = Ͳ,Ͳͺͳ ɢ ୥T̅v = Ͷ,Ͳ͵ 
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ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ୥୦̅vమ ɢ ୥T̅v  ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅: 

 h̅ = Ͳ,Ͳ͵ͳͺ ∙ vଶg = Ͳ,Ͳ͵ͳͺ ∙ ʹͲଶͻ,ͺͳ = ͳ,͵Ͳ ˏ; (6.4) 

 T̅ = ʹ,͵ͳ ∙ vg = ʹ,͵ͳ ∙ ʹͲͻ,ͺͳ = Ͷ,͹ͳ c. (6.5) 

 
3 ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

d̅̅ ̅ = gT̅ଶʹπ = ͻ,ͺͳ ∙ Ͷ,͹ͳଶʹ ∙ ͵,ͳͶ = ͵Ͷ,͸ͷ ˏ;    (6.6) 

 d = ͵Ͷ,Ͳˏ > Ͳ,ͷ ∗ d̅̅ ̅ = ͳ͹,͵ʹͷ ˏ.   
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. Ɋɚɫɱɟɬɵ ɩɨɞɬɜɟɪɠɞɟɧɵ. 
 
4 Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅k୧ = ͳ,͵Ͳ ∙ ʹ,ͳͳ = ʹ,͹Ͷ ˏ. (6.7) 
 

ɝɞɟ ki=2,11 ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ([6] ɪɢɫ. 2) 
ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%: 
 h୰a୬ଵ% = k୰kpkୱpk୰a୬hଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͷ ∙ ͳ,Ͷͳ ∙ ʹ,͹Ͷ = ͷ,ʹͳ ˏ.    (6.8) 

 
ɝɞɟ  kr=1 ɢ kp=0.9 - ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ   ɨɬɤɨɫɚ 
ɭɤɪɟɩɥёɧɧɨɝɨ ɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ([1] ɬɚɛɥ.6); 

ksp =1,5- ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ctg =3 ɞɥɹ ɞɨɥɨɦɢɬɚ ɩɨ ([1] 
ɬɚɛɥ. 7*); 

krun=1,41- ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ([1] ɪɢɫ.10*) ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ  d d

h
1%

 ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 
ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ 

ɮɨɪɦɭɥɚ 6.2: 
 hୱ = ͷ,ʹͳ + Ͳ,Ͳ͵ͺ + Ͳ,ͷͷ = ͷ,ͺ ˏ. 
 
Ɍɨɝɞɚ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɮɨɪɦɭɥɚ 6.1: 
 
ʒʞ = ͷ,ͺ + ͳͲͷ = ͳͳͲ,ͺ ˏ. 
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ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
ʒʞߘ  − ʓʜʏߘ = ͳͳͲ,ͺ − ͵͹,Ͳ = ͹͵,ͺͲ ˏ. 
 
6.1.2 ɉɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ 
 
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ͳͲ ɦ/ɫ ɩɪɢɧɢɦɚɸ ܭ௪ = ͳ,ʹ ∙ ͳͲ−଺. 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ͳͷͲͲͲ ˏ. 
ɉɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɩɨ ɮɨɪɦɭɥɚɦ 6.1-6.8. 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ݀ = ʜʞʢߘ − ʹʓʜʏߘ = ͳͲ͸ − ͵͹,Ͳʹ = ͵Ͷ,ͷ ˏ. 
 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜ ɩɟɪɜɨɦ ɩɪɢɜɟɞɟɧɢɢ 
 ∆ℎ௦௘௧ = ͳ,ʹ ∙ ͳͲ−଺ ∙ ͳͲଶ ∙ ͳͷͲͲͲͻ,ͺͳ ∙ ሺ͵Ͷ,ͷ + Ͳ,ͷ ∙ Ͳሻ Ͳݏ݋ܿ = Ͳ,ͲͲͷ͵ ˏ. 
 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨ ɜɬɨɪɨɦ ɩɪɢɜɟɞɟɧɢɢ: 
 ∆ℎ௦௘௧ = ͳ,ʹ ∙ ͳͲ−଺ ∙ ͳͲଶ ∙ ͳͷͲͲͲͻ,ͺͳ ∙ ሺ͵Ͷ,͵ͻ + Ͳ,ͷ ∙ Ͳ,ͲͲͷ͵ሻ Ͳݏ݋ܿ = Ͳ,ͲͲͷ͵ ˏ. 
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
1. ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 gLvଶ = ͻ,ͺͳ ∙ ͳͷͲͲͲͳͲଶ = ͳͶ͹ʹ; 
 gtv = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲͳͲ = ʹͳͳͻͲ. 
 

ɝɞɟ t=6 ɱ- ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 

2. ɉɨ ɝɪɚɮɢɤɭ([1]  ɪɢɫ.1) ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɢ ɡɧɚɱɟɧɢɹɦ ୥Lvమ ɢ ୥୲v  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ୥୦̅vమ ɢ ୥T̅v . 

 

ɉɪɢ ୥Lvమ = ͳͶ͹ʹ ɨɩɪɟɞɟɥɢɦ ୥୦̅vమ = Ͳ,ͲͶͻ ɢ ୥T̅v = ͵,ͳ͸ 

 

ɉɪɢ ୥୲v = ʹͳͳͻͲ ɨɩɪɟɞɟɥɢɦ ୥୦̅vమ = Ͳ,ͳͲͳ ɢ ୥T̅v = Ͷ,͹ͳ 
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ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ୥୦̅vమ ɢ ୥T̅v  ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅: 

 h̅ = ଴,଴ସ଺∙vమ୥ = ଴,଴ସଽ∙ଵ଴మଽ,଼ଵ = Ͳ,ͷͲ ˏ.       
 T̅ = ͵,ͳ͸ ∙ vg = ͵,ͳ͸ ∙ ͳͲͻ,ͺͳ = ͵,ʹʹ ˔. 
 
3. ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

d̅̅ ̅ = gT̅ଶʹπ = ͻ,ͺͳ ∙ ͵,ʹʹଶʹ ∙ ͵,ͳͶ = ͳ͸,ʹͳ ˏ; 
 d = ͵Ͷ,͵ͻ ˏ > Ͳ,ͷ ∙ d̅̅ ̅ = ͺ,ͳͲͷ ˏ.   
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. Ɋɚɫɱɟɬɵ ɩɨɞɬɜɟɪɠɞɟɧɵ. 
4. Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅k୧ = Ͳ,ͷͲ ∙ ʹ,ͳͻ = ͳ,Ͳͻ ˏ. 
 

ɝɞɟ ki=2,19 ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ([1] ɪɢɫ. 2) 
ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%: 
 h୰a୬ଵ% = k୰kpkୱpk୰a୬hଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳ ∙ ͳ,Ͷͺ ∙ ͳ,Ͳͻ = ͳ,͸Ͳ ˏ.     
 

ɝɞɟ kr=1 ɢ kp=0,9 - ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ   ɨɬɤɨɫɚ 
ɭɤɪɟɩɥёɧɧɨɝɨ ɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ([1] ɬɚɛɥ.6); 

ksp =1,1- ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ctg =3 ɞɥɹ ɞɨɥɨɦɢɬɚ ɩɨ ([1] 
ɬɚɛɥ. 7*); 

krun=1,48 - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ([1] ɪɢɫ.10*) ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ  d d

h
1%

 ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 
 
ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 hୱ = ͳ,͸Ͳ + Ͳ,ͲͲͷ͵ + Ͳ,ͷͷͷ = ʹ,ͳ͸ ˏ. 
 
Ɍɨɝɞɚ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ: 
 
ʒʞ = ͳͲ͸ + ʹ,ͳ͸ = ͳͲͺ,ͳ͸ ˏ. 
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ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
ʒʞߘ  − ʓʜʏߘ = ͳͲͺ,ͳ͸ − ͵͹,Ͳ = ͹ͳ,ͳ͸ ˏ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͻͷ + ͳ,͸ ∙ ͳͲ = ͳͳͳ ˏ. 
 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɸ ɨɬɦɟɬɤɭ ɜɵɫɨɬɵ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

ɪɚɜɧɨɣ 111 ɦɟɬɪɚ. 
 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ [8, ɩɪɢɥ. Ȼ, ɬɚɛɥ. Ȼ.1], ɩɪɢɫɜɨɟɧ : II . 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ [8, ɩɪɢɥ. Ȼ, 
ɬɚɛɥ. Ȼ.2]. ɉɨ ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɪɢɫɜɨɟɧ: I.  

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɦɨёɦ ɫɥɭɱɚɟ ɷɬɨ ɩɟɪɜɵɣ ɤɥɚɫɫ. 

 
6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ: 
 ɨɬɦɟɬɤɚ ɇɉɍ       105 ɦ; 
 ɨɬɦɟɬɤɚ Ɏɉɍ       106 ɦ; 
 ɨɬɦɟɬɤɚ ɞɧɚ       37 ɦ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ        14554 ɦ3/ɫ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ    16423 ɦ3/ɫ; 
 ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ      1600 ɦ3/ɫ; 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸ: 
 ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ 

ɨɬɜɟɪɫɬɢɣ; 
 ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
 ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ; 
 ɮɨɪɦɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
 ɫɨɩɪɹɠɟɧɢɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
 ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ. 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɨɫɧɨɜɧɨɦ 
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ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɇɉɍ ɢ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɡɚɬɜɨɪɨɜ 
ɫɨɨɪɭɠɟɧɢɹ. Ɉɩɪɟɞɟɥёɧɧɵɟ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɚɬ ɩɪɨɜɟɪɤɟ 
ɧɚ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɤɢ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɢ ɍɇȻmɚɯ ɜɫɟɦɢ 
ɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ. 

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 

 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ: ɞɥɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ 

ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɮɨɪɦɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ, ɫɨɩɪɹɠɟɧɢɟ ɫɬɪɭɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
(ɩɪɢ ɇɉɍ ɢ ɍɇȻɨɫɧ) ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ (ɩɪɢ Ɏɉɍ ɢ ɍɇȻɩɨɜ). 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ 
ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɨ 
ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 

 ܳ˓ = ܳ௠௔௫ = ͳͶͷͷͶ ˏଷ ˔⁄ , (6.9) 
 

ɝɞɟ  ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ. 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
˅ݍ  = ͳ,ʹͷ ∙  (6.10) ,˓ݍ
 

ɝɞɟ  ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ: 
˓ݍ  = [ℎߥ] ∙ ℎʜʐ, (6.11) 
 

ɝɞɟ  ℎʜʐ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɝɪɚɮɢɤɭ Q = f(H), ɍɇȻ = 47,0  ɦ, ɬɨɝɞɚ  

 ℎʜʐ = ʢʜʐ − ∇ˇː˃ = Ͷ͹,Ͳ − ͵͹,Ͳ = ͳͲ,Ͳ ˏ, (6.12) 
 

ɝɞɟ  [ߥℎ] − ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5 ɦ/ɫ. 
˓ݍ  = ͷ,Ͳ ∙ ͳͲ,Ͳ = ͷͲ,Ͳ ˏଶ ˔⁄  
 
Ɍɨɝɞɚ: ݍ˅ = ͳ,ʹͷ ∙ ͷͲ,Ͳ = ͸ʹ,ͷ ˏଶ ˔⁄  
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
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ʑ = ˅ݍ˓ܳ = ͳͶͷͷͶ͸ʹ,ͷ = ʹ͵ʹ,ͺ͸ ˏ. (6.13) 

 
Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 

ɞɥɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 18 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 ݊′ = ʑܾ = ʹ͵ʹ,ͺ͸ͳͺ = ͳʹ,ͻͶ ≈ ͳ͵. (6.14) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɢ, ɫɨɝɥɚɫɧɨ ɋɇɢɉ 33-01-2003, ɩɪɢ 

ɤɨɥɢɱɟɫɬɜɟ ɡɚɬɜɨɪɨɜ ɛɨɥɟɟ ɲɟɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɭɫɬɢɬɶ ɧɟɜɨɡɦɨɠɧɨɫɬɶ 
ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɢɡ ɧɢɯ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɥɭɱɟɧɧɨɟ ɰɟɥɨɟ ɡɧɚɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ 
ɭɜɟɥɢɱɢɬɶ ɧɚ ɟɞɢɧɢɰɭ =>  

 ݊ = ݊′ + ͳ = ͳ͵ + ͳ = ͳͶ. (6.15) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɜɧɚ: 
 ʑ′ = ܾ ∙ ݊′ = ͳͺ ∙ ͳ͵ = ʹ͵Ͷ ˏ; (6.16) 
 ʑ = ܾ ∙ ݊ = ͳͺ ∙ ͳͶ = ʹͷʹ ˏ. (6.17) 
 
Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɩɪɢɦɟɦ 4 ɦ. Ƚɨɥɨɜɧɚɹ 

ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
 ʑ′ʐ = ʑ′ + ሺ݊′ − ͳሻ ∙ ʐߜ = ʹ͵Ͷ + ሺͳ͵ − ͳሻ ∙ Ͷ = ʹͺʹ ˏ;       (6.18) 
 ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ʹͷʹ + ሺͳͶ − ͳሻ ∙ Ͷ = ͵ͲͶ ˏ. (6.19) 
 
6.3.2 ɨɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ቆ ܳ˓݉ ∙ ′ܤ ∙ √ʹgቇଶ ଷ⁄ , (6.20) 

 
ɝɞɟ  m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ B (m ≈ 0,49). 
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଴ଵܪ = ( ͳͶͷͷͶͲ,Ͷͺ ∙ ʹ͵Ͷ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͻ,Ͷͻ. 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ( ܳ˓݉ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ′ܤ ∙ √ʹg)ଶ ଷ⁄ , (6.21) 

 
ɝɞɟ  𝜎˔ˉ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ 𝜎௡= 1; 𝜎˗ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ (𝜎˗= 1). 

 

 
Ɋɢɫɭɧɨɤ 6.1 – ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ (Ʉɪɢɝɟɪɚ-

Ɉɮɢɰɟɪɨɜɚ) 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ଴ଵܪ ∙ ܾߦ , (6.22) 

 
 

ɝɞɟ  0,45 = ߦ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
(ɩɨɥɭɤɪɭɝɥɚɹ). 

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ͻ,Ͷͻ ∙ Ͳ,Ͷͷͳͺ = Ͳ,ͻͷ͵; 
଴ଶܪ  = ( ͳͶͷͷͶͲ,Ͷͺ ∙ ͳ ∙ Ͳ,ͻͷ͵ ∙ ͳ ∙ ʹ͵Ͷ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͻ,ͺͳ ˏ. 
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Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ 
ɤ ɜɨɞɨɫɥɢɜɭ ߥ଴: 

ܪ  = ଴ଶܪ − ଴ଶʹgߥߙ , (6.23) 

ܪ  = ଴ଶܪ − 𝛼𝜈బమଶ୥ ; 

 
ɝɞɟ  1,1 = ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; 

଴ߥ  = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ′ + ሺ݊′ − ͳሻ · ʐሻߜ ;  (6.24) 

଴ߥ  = ͳͶͷͷͶሺͳͲͷ − ͵͹ሻሺʹ͵Ͷ + ሺͳ͵ − ͳሻ ∙ Ͷሻ = Ͳ,͹ͷͻ ˏ ˔⁄ ; 
ܪ  = ͻ,ͺͳ − ͳ,ͳ ∙ Ͳ,͹ͷͻଶʹ ∙ ͻ,ͺͳ = ͻ,͹͹ ˏ. 
 
Ɉɩɪɟɞɟɥёɧɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: 
˕˔ܪ  = ͳͲ,Ͳ ˏ. 
 
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳͲͷ − ͳͲ = ͻͷ ˏ. (6.25) 
 
6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɢɦ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢ ɷɬɨɦ 
ɡɚɦɟɬɢɦ, ɱɬɨ ɩɪɨɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɫɟ ɜɨɞɨɫɛɪɨɫɵ ɢ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, 
ɧɨ ɫɬɨɢɬ ɭɱɟɫɬɶ, ɱɬɨ ɨɞɢɧ ɢɡ ɚɝɪɟɝɚɬɨɜ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɪɟɦɨɧɬɟ [4]: 

 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒЭʠ = ͳ͸Ͷʹ͵ − ͳ͸ͲͲ = ͳͶͺʹ͵ ˏଷ ˔⁄ . (6.26) 
 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɪɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ (ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɚɧɚɥɨɝɢɱɧɨ ɮɨɪɦɭɥ 6.20-6.24): 
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.˅଴ଵ˒ˑܪ = ( ͳͶͺʹ͵Ͳ,Ͷͺ ∙ ʹͷʹ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͻ,ͳͷ ˏ. 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ܪ଴ଶ˒ˑ˅. ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 

ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ͻ,ͳͷ ∙ Ͳ,Ͷͷͳͺ = Ͳ,ͻͷͶ; 
 ݉˒ˑ˅ = Ͳ,Ͷͻ ∙ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ∙ ͻ,ͳͷͳͲ,Ͳ − Ͳ,Ͳͷ ∙ (ͻ,ͳͷͳͲ,Ͳ)ଶ] = Ͳ,Ͷ͹Ͷ; 
.˅଴ଶ˒ˑܪ  = ( ͳͶͺʹ͵Ͳ,Ͷ͹Ͷ ∙ ͳ ∙ Ͳ,ͻͷͶ ∙ ͳ ∙ ʹͷʹ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͻ,ͷʹ ˏ.  
 

ɝɞɟ  ݉ ˒ˑ˅– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɟ: 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

 𝑣଴˒ˑ˅ = ͳ͸ʹ͸͵ሺͳͲ͸ − ͵͹ሻ ∙ ሺʹͷʹ + ሺͳͶ − ͳሻ ∙ Ͷሻ = Ͳ,ͷ͹͸ ˏ ˔⁄ ; 
˅ˑ˒ܪ  = ͳͲ,ͺʹ − ͳ,ͳ ∙ Ͳ,͹͸ͷଶʹ ∙ ͻ,ͺͳ = ͻ,ͷ ˏ. 
 
ɉɪɨɜɟɪɢɦ, ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ ɥɢ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓  ɡɚɞɚɧɧɭɸ Ɏɉɍ = 106 ɦ 

ɩɪɢ ɬɚɤɨɦ ɧɚɩɨɪɟ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͻͷ + ͻ,ͷ = ͳͲͶ,ͷ ˏ. (6.27) 
 
ɉɪɢɦɟɦ ∇ʣʞʢ = ͳͲ͸ > ∇ʣʞʢ˓ = ͳͲͶ,ͷ ˏ, ɬɨɝɞɚ ɩɪɨɩɭɫɤɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɫɥɢɜɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ܳ˒ˑ˅ = ͳͶͺʹ͵ ɦ3/ɫ. 
 
6.3.4 ɨɩɪɟɞɟɥɟɧɢɟ ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
 
ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ  ɞɥɹ ˕˔ܪ

ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɭɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.1, ɩɪɨɮɢɥɶ ɢɡɨɛɪɚɠɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 6.2. 
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Ɍɚɛɥɢɰɚ 6.2 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ - Ɉɮɢɰɟɪɨɜɚ) 
№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

1 0 1,26 15 14 5,64 29 28 24,62 

2 1 0,36 16 15 6,61 30 29 26,1 

3 2 0,07 17 16 7,64 31 30 28,24 

4 3 0 18 17 8,73 32 31 30,13 

5 4 0,06 19 18 9,87 33 32 32,07 

6 5 0,27 20 19 11,08 34 33 34,05 

7 6 0,6 21 20 12,35 35 34 36,09 

8 7 1 22 21 13,69 36 35 38,18 

9 8 1,46 23 22 15,08 37 36 40,31 

10 9 1,98 24 23 16,53 38 37 42,49 

11 10 2,56 25 24 18,15 39 38 44,71 

12 11 3,21 26 25 19,6 40 39 46,98 

13 12 3,94 27 26 21,22 41 - - 

14 13 4,75 28 27 22,89 42 - - 

 

 
 

Ɋɢɫɭɧɨɤ 6.2 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 
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6.3.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

ɍɫɬɚɧɨɜɥɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɚɫɢɬɟɥɟɣ 
ɷɧɟɪɝɢɢ. 

ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 
ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C ɪɢɫɭɧɨɤ 6.3. Ƚɥɭɛɢɧɚ ɜ 
ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɸ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.௠௔௫ଶ݃ ∙ ሺܤ + ሻଶయ˄ߜ∑ = √ ͳ,ͳ ∙ ͳͶͷͷͶଶͻ,ͺͳ ∙ ሺ͵ͲͶሻଶయ = ͸,͵͸ ˏ. (6.28) 

 
Ɉɩɪɟɞɟɥɸ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

଴ܶ = ˅ܥ + ˕˔ܪ + ߙ ∙ ଴ܸଶʹ ∙ ݃ = ͷͺ,Ͳ + ͳͲ,Ͳ + ͳ,ͳ ∙ Ͳ,͹ͷͻଶʹ ∙ ͻ,ͺͳ = ͸ͺ,Ͳ͵ ˏ; (6.29) 

˅ܥ  = ʒʑߘ − ʓʜʏߘ = ͻͷ,Ͳ − ͵͹,Ͳ = ͷͺ,Ͳ ˏ. (6.30) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
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ξ𝑇బ = ଴ܶℎˍ˓ = ͸ͺ,Ͳ͵͸,͵͵ = ͳͲ,͹Ͳ ˏ. (6.31) 

 
ɉɨ ɝɪɚɮɢɤɭ [2] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - 

ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ𝑇బ, ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,ʹ͵ ɢ ξ𝑇బ `` = ʹ,ͺͳ . 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹ͵ ∙ ͸,͵͸ = ͳ,Ͷ͸ ˏ; (6.32) 
 ℎ௖̀̀ = ξ௖`` ∙ ℎˍ˓ = ʹ,ͺͳ ∙ ͸,͵͸ = ͳ͹,ͺ͹ ˏ. (6.33) 
 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ௠௔௫ˑ˔ː=14554 (ɦ3/ɫ), hɇȻ = 10,0 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ (hc
’’> hɇȻ). 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ɋɚɫɫɱɢɬɚɟɦ ɝɚɲɟɧɢɟ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ. 

 
6.3.6 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ  
 
Ɉɬɥёɬ ɫɬɪɭɢ 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ, ɞɨ ɧɨɫɨɱɤɚ: 
 ܽ = ℎː௠˄௔௫ + ሺͳ − ʹሻˏ = ͳͲ,͸ + ͳ,Ͷ = ͳʹ,Ͳ ˏ, (6.34) 
 

ɝɞɟ  ℎː௠˄௔௫ = ͳͲ,͸ ˏ ɩɪɢ ܳ௠௔௫˒ˑ˅= 16423 ɦ3/ɫ. 
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ʜʝʠ = ʓʜʏߘ + ܽ = ͵͹,Ͳ + ͳʹ,Ͳ = Ͷͻ,Ͳ ˏ. (6.35) 
 
ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ʜʞʢߘ − ʜʝʠߘ = ͳͲͷ,Ͳ − Ͷͻ,Ͳ = ͷ͸,Ͳ  ˏ. (6.36) 
 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ுܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͺͷ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͷ͸,Ͳ = ʹͻ,ͺ͵ ˏ/˔, (6.37) 
 

ɝɞɟ  𝜑 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 0,85. 
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ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎு = ுݍܸ = Ͷ͹,ͺ͸ʹͻ,ͺ͵ = ͳ,͸Ͳ ˏ; (6.38) 

ݍ  = ܳ௉ܤ = ͳͶͷͷͶ͵ͲͶ = Ͷ͹,ͺ͸ ˏଶ̝. (6.39) 

 
ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ுܸଶ݃ ∙ ℎு = ʹͻ,ͺ͵ଶͻ,ͺͳ ∙ ͳ,͸Ͳ = ͷ͸,ͷ͵. (6.40) 

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ: 
ܮ  = ௔ܭ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ ቌͳ + √ͳ + (ܼ଴ܼு − ͳ) ∙ ͳ𝜑ଶ ∙  ቍ, (6.41)ߙ𝑖݊ଶݏ

 
ɝɞɟ  ܭ௔ - ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 1; ߙ - ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, 
ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ ͵Ͳˑ;  
 ܼ଴ = ʜʞʢߘ − ʓʜʏߘ = ͳͲͷ − ͵͹ = ͸ͺ ˏ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܮ  = ͳ ∙ ͷ͸,Ͳ ∙ Ͳ,ͺͷଶ ∙ ʹ𝑖݊ݏ ∙ ͵Ͳˑ ∙ 
 ∙ ቌͳ + √ͳ + ( ͸ͺͷ͸,Ͳ − ͳ) ∙ ͳͲ,ͺͷଶ ∙ 𝑖݊ଶ͵Ͳˑቍݏ = ͺ͹,ʹͷ ˏ. 
 
ɉɪɨɜɟɪɤɚ ɞɥɹ ɫɥɚɛɨɣ ɫɤɚɥɵ, ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܮ  > Ͳ,ͷ ∙  , ܪ
 ͺ͹,ʹͷ > ͵Ͷ,Ͳ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
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௉ܪ = ݐ − ℎʜʐ; (6.42) 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐ݀ర ∙ ℎு, (6.43) 

 
ɝɞɟ  ݀ - ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɜ ɪɚɫɱёɬɟ ɩɪɢɧɹɬɶ 1ɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ݐ  = ቀͲ,ͳ + Ͳ,Ͷͷ ∙ √ͷ͸,ͷ͵ర ቁ ∙ √ͷ͸,ͷ͵ ∙ √ͳͲ,͸ͳర ∙ ͳ,͸Ͳ = ʹͻ,ͲͶ; 
௉ܪ  = ʹͻ,ͲͶ − ͳͲ,͸ = ͳͺ,ͶͶ ˏ. 
 
ɐɟɧɬɪ ɹɦɵ: 
ଵܮ  = ܮ +  ଵ, (6.44)ߙ݃ݐݐ

 
ɝɞɟ ߙ݃ݐଵ − ˑ˒˓ˈˇˈˎяˈ˕˔я ˒ˑ ˗ˑ˓ˏ˖ˎˈ: 
ଵߙ݃ݐ  = ߙଶ݃ݐ√ + ʹ ∙ ݃ሺͲ,ͷ ∙ ℎு ∙ ߙݏ݋ܿ + ܽ − ℎʜʐሻுܸଶ ∙ ߙଶݏ݋ܿ ; (6.45) 

ଵߙ݃ݐ  = ଶ͵Ͳˑ݃ݐ√ + ʹ ∙ ͻ,ͺͳሺͲ,ͷ ∙ ͳ,ͷͺ ∙ Ͳˑ͵ݏ݋ܿ + ͳʹ,Ͳ − ͳͲ,͸ሻʹͻ,ͺ͵ଶ ∙ ଶ͵Ͳˑݏ݋ܿ = ͳ,͸Ͷ ; 
ଵܮ  = ͺ͹,ʹͷ + ʹͻ,ͲͶͳ,͸Ͷ = ͳͲͶ,ͻ ˏ. 
 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 
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ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1. ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2. ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 

 
 

Ɋɢɫɭɧɨɤ 6.4 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. 
 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧɟɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ (ɜ ɨɫɧɨɜɚɧɢɢ ɡɚɥɟɝɚɟɬ ɞɨɥɨɦɢɬ) ɩɪɢɧɢɦɚɟɦ ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ 
ɝɪɚɧɢ m=0,7. 

 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳͲͷ − ͵ͷ = ͹Ͳ,Ͳ ˏ. (6.46) 
 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ˅ߜ) + ሺʹ ÷ ͵ሻ), (6.47) 
 

ɝɞɟ     ߜ˅ = ʹ − ˊ˃ˆˎ˖˄ˎˈːˋˈ ˒ˑˇˑ˛˅˞ ˒ˎˑ˕ˋː˞. 
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 ∇˒ˑˇ = ∇ˇː˃ − ʹ = ͵ͷ ˏ. 
௡ܤ  = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ ͹Ͳ,Ͳ = Ͷͻ,Ͳ ˏ 
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6.4.2 Ȼɵɤɢ 
 

Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ, ɬɚɤ ɤɚɤ ɪɚɡɪɟɡɚɟɬɫɹ ɫɤɜɨɡɧɵɦ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦ ɲɜɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 4 ɦ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 0,8 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 15 ɦ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

 
6.4.3 ɍɫɬɨɢ 

 
ɍɫɬɨɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ ɡɟɦɥɹɧɨɣ 

ɩɥɨɬɢɧɵ ɢɥɢ ɛɟɪɟɝɚ ɨɬ ɪɚɡɦɵɜɚ; ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɪɚɫɬɟɤɚɧɢɹ ɩɨɬɨɤɚ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ; ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ 
ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ ɡɟɦɥɹɧɨɣ ɢɥɢ ɛɟɪɟɝɭ; ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ 
ɡɚɬɜɨɪɨɜ ɢ ɦɨɫɬɨɜ. 

Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɢɥɢ ɛɟɪɟɝɨɦ, ɢ ɪɚɡɞɟɥɶɧɵɟ, ɤɨɬɨɪɵɟ 
ɨɬɞɟɥɹɸɬ ɜɨɞɨɫɥɢɜ ɨɬ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ Ƚɗɋ. 

ɉɪɢɦɟɧɢɦ 2 ɫɨɩɪɹɝɚɸɳɢɯ ɭɫɬɨɹ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ 
ɝɪɭɧɬɨɜɨɣ, ɚ ɬɚɤɠɟ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɡɞɚɧɢɹ Ƚɗɋ. 

 
6.5 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ 
 
ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɨɥɶɤɨ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɨɣ 
ɫɤɜɚɠɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.5. 

Ɂɚɜɟɫɵ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ܤ = Ͳ,ͳ ∙ Ͷͻ,Ͳ = Ͷ,ͻ ˏ. (6.48) 
 

 
Ɋɢɫɭɧɨɤ 6.5 – ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 

𝛿зɚɜ ℎзɚɜ ℎдɪ 

𝑙ଵ 𝑙ଶ 
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Ɋɚɫɫɬɨɹɧɢɟ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ɧɟ ɦɟɧɟɟ 4 ɦɟɬɪɨɜ, ݈ଶ = ͸ ˏ. 
ȼɵɫɨɬɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ܪ = Ͳ,ͷ ∙ ͹Ͳ,Ͳ = ͵ͷ,Ͳ ˏ. (6.49) 
 
ɉɪɢɧɢɦɚɸ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 2 ɦɟɬɪɚ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ˓ˍܬܪ∆ ∙ ℎߛ , (6.50) 

 
ɝɞɟ  ∆ܪ – ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɡɚɜɟɫɭ; ܬˍ˓ = ͳͷ ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ; ߛℎ = ͳ,ʹͷ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
˅˃ˊߜ  = ͹Ͳͳͷ ∙ ͳ,ʹͷ = ͷ,ͺ ˏ. 
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͵ͷ,Ͳ = ͳ͹,ͷ ˏ. (6.51) 
 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 3 

ɦɟɬɪɚ. 
Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [2], ɫɬɪɭɤɬɭɪɧɚɹ 

ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.6. 
 
6.5.1 Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ = ͳͲͷ − ͵ͻ,ͷ = ͸ͷ,ͷ ˏ. (6.52) 
 
Ⱦɥɹ ɩɥɨɬɢɧ 1 ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ: 
ௗܪ௔௦ܪ  = Ͳ,ͶͲ; (6.53) 

ௗܪௗ௥ܪ  = Ͳ,ʹͲ; (6.54) 
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Ɋɢɫɭɧɨɤ 6.6 – Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͸ͷ,ͷ = ʹ͸,ʹ ˏ; 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͸ͷ,ͷ = ͳ͵,ͳ ˏ. 
 
6.5.2 ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ 
 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɚɧɚɥɨɝɢɱɧɨ ɮɨɪɦɭɥ 6.52-6.54: 
ௗܪ  = ∇ʣʞʢ − ∇ʢʜʐ = ͳͲ͸ − Ͷ͹,ʹ = ͷͺ,ͺ ˏ. 
ௗܪ௔௦ܪ  = Ͳ,Ͷ 

ௗܪௗ௥ܪ  = Ͳ,ʹ 

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͷͺ,ͺ = ʹ͵,ͷʹ ˏ 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͷͺ,ͺ = ͳͳ,͹͸ ˏ 
 
 
 

𝐻௧ 𝐻𝑑௥ 
𝐻𝑎௦ 𝐻𝑑 

𝐻௧ 

𝐻௨ 

𝐻௨ 

ȼȻ 

ɇȻ 

𝐻𝑑 
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6.6 ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. 

 
6.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 ܵ˒ˎ = ͳͺͲʹ,ͳͻ ˏଶ . 
 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ͳͺͲʹ,ͳͻ ∙ ͳͺ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͳͺ + Ͷ = ͵Ͷ͹ͳ͸ ˍʜ ; (6.55) 

 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɬɚɤɠɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫ 

ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ AutoCad. 
 ܻ˒ ˎ = −͸,ͳ͵  ɦ. 
 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = ʹͲͷͶ,͵ʹ ∙ Ͷ ∙ ʹͶͲͲ ∙ ͻ,ͺͳͳͺ + Ͷ = ͺ͹ͻͶ ˍʜ; (6.56) 

 ܻ˄ = −͹,͵ͺ  ɦ. 
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ , (6.57) 
 

ɝɞɟ ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͳͲ͸ − ͻͷ + Ͳ,ͷሻ ∙ ͳͺ = ʹͲ͵,Ͷ ˏଶ. (6.58) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
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ܳˊ = Ͳ,Ͳͷͷ ∙ ʹͲ͵,Ͷ ∙ √ʹͲ͵,Ͷ ∙ ͻ,ͺͳ = ͳͷ͸ͷ,ͳ͸ ˍʜ. (6.59) 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ.: 
 ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = ͳͷ͸Ͷ,ͳ͸ͳͺ + Ͷ = ͹ͳ,ͳͶ ˍʜ. (6.60) 

 
 
6.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɇɉɍ: 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͹Ͳ,Ͳଶʹ = ʹͶͲ͵Ͷ,ͷˍʜ, (6.61) 

 
ɝɞɟ  ܪ˅ = ʜʞʢߘ − ʞʝʓߘ = ͳͲͷ − ͵ͷ = ͹Ͳˏ; 

 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ Ɏɉɍ: 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͹ͳଶʹ = ʹͶ͹ʹ͸,ͳͲͷˍʜ, (6.62) 

 
ɝɞɟ  ܪ˅ = ʣʞʢߘ − ʞʝʓߘ = ͳͲ͸ − ͵ͷ = ͹ͳ ˏ; 

 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɇɉɍ: 
 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ,ͷଶʹ = ͻͻ,͵ʹ͸ˍʜ, (6.63) 

 
ɝɞɟ  ܪː = ∇ʢʜʐ௠𝑖௡  − ʞʝʓߘ = ͵ͻ,ͷ − ͵ͷ,Ͳ = Ͷ,ͷ ˏ .  

 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ Ɏɉɍ 
 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳʹ,ʹଶʹ = ͹͵Ͳ,Ͳ͸Ͳˍʜ, (6.64) 

 

ɝɞɟ  ܪː = ∇ʢʜʐ௠௔௫ – ʞʝʓߘ = Ͷ͹,ʹ − ͵ͷ,Ͳ = ͳʹ,ʹ ˏ . 
 
6.6.3 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
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˗ܹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͹͹ʹ,ͺʹͷ = ͹ͷͺͳ,Ͷͳ͵ ɤɇ; 
 ˗ܹ′ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸ͺͻ,͵Ͷ = ͸͹ͷͷ,ͷ͵ʹ ɤɇ. 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ ɢ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ ɤɚɤ: 
 ˓˅ˊ˅ = ௪ߩ ∙ ݃ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ,ͷ = ͶͶ,ͳ ˍʜ; (6.65) 
 ˓˅ˊ˅′ = ௪ߩ ∙ ݃ ∙ ሺ∇ʢʜʐ௠௔௫ − ∇˒ˑˇሻ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳʹ,͸ = ͳʹͲ ˍʜ. (6.66) 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹʹͲ,ͷ = ʹͳ͸͵,ͳͲͷ ˍʜ; (6.67) 
 ܹ˅ ˊ˅′ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́′ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷͻ͹,ͺ = ͷͺ͸Ͷ,Ͷͳͺ ˍʜ. (6.68) 
 
ɉɥɨɳɚɞɢ ɷɩɸɪ ɪɚɫɫɱɢɬɚɧɵ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 
6.6.4 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ːʹቁ = ͳͲ ∙ Ͷ ∙ tanଶ (Ͷͷ − ʹͲʹ) = ͳͻ,͸ ˍʜˏଶ , (6.69) 

 
ɝɞɟ  ːߛ = ͳͲ  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

hɧ– ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ, ℎː = ∇ˊ˃ˋˎ − ∇ˇː˃ = Ͷͳ,Ͳ − ͵͹,Ͳ = Ͷ,Ͳ ɦ, 𝜑ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
ːܧ  = ℎː ∙ ʹː݌ = Ͷ ∙ ͳͻ,͸ʹ = ͵ͻ,ʹˍʜ. (6.70) 
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6.6.5 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 

ɫɥɭɱɚɹɯ  ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ℎ𝟎 = ߨ ∙ ℎଵ%ଶ𝜆̅ = ͵,ͳͶ ∙ ʹ,͹Ͷଶ͵Ͷ,͸ͷ = Ͳ,͸ͺ ˏ; (6.71) 

 ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ𝜆̅ߨ + ℎ଴ʹቇ ; (6.72) 

 ܹ˅ ˑˎː = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,͹Ͷ ∙ (͵Ͷ,͸ͷ͵,ͳͶ + Ͳ,͸ͺ ʹ ) = ͳͷʹ,͸ʹ ˍʜ. 
 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ݕ  = 𝜆ʹ̅ߨ − ͵ͅ ℎଵ% = ͵Ͷ,͸ͷ͸,ʹͺ − ͵ͅ ∙ ʹ,͹Ͷ = Ͷ,Ͷͻ ˏ. (6.73) 

 
Ⱦɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ: 
 ℎ𝟎 = ߨ ∙ ℎଵ%ଶ𝜆̅ = ͵,ͳͶ ∙ ͳ,Ͳͻଶͳ͸,ʹͳ = Ͳ,ʹ͵ ; (6.74) 

 ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ𝜆̅ߨ + ℎ଴ʹቇ ; (6.75) 

 ܹ˅ ˑˎː = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,Ͳͻ ∙ (ͳ͸,ʹͳ͵,ͳͶ + Ͳ,ʹ͵ ʹ )  =  ʹͺ,͵ʹ ˍʜ. 
 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ݕ  = 𝜆ʹ̅ߨ − ͵ͅ ℎଵ% = ͳ͸,ʹͳ͸,ʹͺ − ͵ͅ ∙ ͳ,Ͳͻ = ʹ,ͳ͹ ˏ. (6.76) 

 
6.7 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

Ɉɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ 
ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ). Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 
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ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, 
ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɸ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɭ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad.  

 
Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ*ɦ 

ɋɢɥɚ, ɤɇ 
ɉɥɟɱɨ, 

ɦ 
Ɇɨɦɟɧɬ, 

ɤɇ*ɦ 
Ɍɜ 1,00  24034 23,33 560713,2 24726 23,59 583286,3 
Ɍɧ 1,00  99 -1,50 -148,5 730 -4,07 -2971,1 
Gɛ 0,95 ¯ 8793 -7,38 -64892,3 8793 -7,38 -64892,3 

Gɩɥ 0,95 ¯ 32980 -6,13 -202167 32980 -6,13 -202167 
Wɜɡɜ 1,00  2163 0,00 0 5864 0 0 
Wɮ 1,00  7581 11,54 87484,74 6756 11,58 78234,48 
Qɡ 0,95 ¯ 1565 -21,24 -31583,9 1565 -21,24 -31583,9 ܹ˅ ˑˎː 1,00  153 65,51 10023,03 28 68,83 1927,24 ܧː 1,20  39 3,33 156,51 39 3,33 156,51 
N ¯ 79144 62317 

Ɇ 137368,442 147379,038 

 
6.7.1 Ɉɫɧɨɜɧɨɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ , (6.77) 

 
ɝɞɟ  ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 𝜎௨௬ = − ͸ʹ͵ͳ͸,ͻ͵ʹͶͻ,Ͳ + ͸ ∙ ͳ͵͹͵͸ͺ,ͶͶʹͶͻଶ = −ͻʹͺ,Ͷͻ͸ ˍʜˏଶ ; 
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𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͳͲ ∙ ͹Ͳ,Ͳ = −͹ͲͲ ˍʜ/ˏଶ, (6.78) 
 
ɝɞɟ  ߛ௪ = ͳͲ кН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͳͲͷ − ͵ͷ = ͹Ͳ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤߙ ଵ, ɝɞɟߙ
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 

 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ ; (6.79) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͻʹͺ,Ͷͻ͸ ˍʜˏଶ ; (6.80) 

 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͹Ͳ = −͹ͲͲ ˍʜ/ˏଶ. (6.81) 
 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ ; (6.82) 

 𝜎௬௧ − ͸ʹ͵ͳ͸,ͻ͵ʹͶͻ,Ͳ − ͸ ∙ ͳ͵͹͵͸ͺ,ͶͶʹͶͻଶ = −ͳ͸ͳͷ,ͲͶ ˍʜˏଶ ; 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ; (6.83) 
 𝜎௫௧ = −ͳͷ͵ͻ,Ͳͻ ∙ Ͳ,͹ଶ − ͳͲ ∙ ͳʹ,Ͳ ∙ ሺͳ − Ͳ,͹ଶሻ = −ͺͷʹ,ͷ͹ˍʜ/ˏଶ 
 

ɝɞɟ  ݉௧ = tan  ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭߙ ଶ, ɝɞɟߙ
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ.  

ɇɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 

ௗ௧ܪ  = ∇ʢʜʐ − ∇ʞʝʓ = Ͷ͹,Ͳ − ͵ͷ,Ͳ = ͳʹ,Ͳ ˏ. (6.84) 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧; (6.85) 
 𝜏௫௬௧ = −ሺͳͲ ∙ ͳʹ,Ͳ − ͳ͸ͳͷ,ͲͶሻ ∙ Ͳ,͹ = ͳͲ͸Ͷ,ͷ͵ ˍʜˏଶ ; 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ; (6.86) 
 𝜎ଷ௧ = −ͳ͸ͳͷ,ͲͶ ∙ ሺͳ + Ͳ,͹ଶሻ + ͳͲ ∙ ͳʹ,Ͳ ∙ Ͳ,͹ଶ = −ʹ͵Ͷ͹,͸ͳ ˍʜ/ˏଶ; 
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𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͳʹ,Ͳ = −ͳʹͲ,Ͳ ˍʜ/ˏଶ. (6.87) 
 
6.7.2 ɉɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ 6.77-6.87: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ͷͻͶͶͳ,ͷͶͻ,Ͳ + ͸ ∙ ͳͶ͹͵͹ͻ,Ͳ͵ͺͶͻଶ = −ͺͶͶ,͹ͻ͸ ˍʜˏଶ ; 
 𝜎௫௨ = −ͳͲ ∙ ͹ͳ = −͹ͳͲ ˍʜˏଶ ; 
 𝜏௫௬௨ = Ͳ; 
 𝜎ଵ௨ = −ͺͶͶ,͹ͻ͸ ˍʜˏଶ ; 
 𝜎ଷ௨ = −ͳͲ ∙ ͹ͳ = −͹ͳͲ ˍʜˏଶ . 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ − ͷͻͶͶͳ,ͷͶͻ,Ͳ − ͸ ∙ ͳͶ͹͵͹ͻ,Ͳ͵ͺͶͻଶ = −ͳͷͺͳ,͵ͺ ˍʜˏଶ ; 
 𝜎௫௧ = −ͳͷͺͳ,͵ͺ ∙ Ͳ,͹ଶ − ͳͲ ∙ ͳʹ,ʹ ∙ ሺͳ − Ͳ,͹ଶሻ = −ͺ͵͹,ͳ ˍʜˏଶ ; 
ௗ௧ܪ  = ∇ʢʜʐሺܳʒЭʠሻ − ∇ʞʝʓ = Ͷ͹,ʹ − ͵ͷ,Ͳ = ͳʹ,ʹ ˏ;  
 𝜏௫௬௧ = −ሺͳͲ ∙ ͳʹ,ʹ − ͳͷͺͳ,͵ͺሻ ∙ Ͳ,͹ = ͳͲʹͳ,ͷ͸͸ ˍʜˏଶ ; 
 𝜎ଷ௧ = −ͳͷͺͳ,͵ͺ ∙ ሺͳ + Ͳ,͹ଶሻ + ͳͲ ∙ ͳʹ,ʹ ∙ Ͳ,͹ଶ = −ʹʹͻͶ,ͲͶ ˍʜˏଶ ; 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͳʹ,ʹ = −ͳʹʹ,Ͳ ˍʜ/ˏଶ 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4 
 

Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ 

ɇɚɩɨɪɧɚɹ 
ɝɪɚɧɶ 

ɇɢɡɨɜɚɹ 
ɝɪɚɧɶ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬ -928,496 -1615,04 -844,796 -1581,38 𝜎௫ -700 -852,57 -710 -837,1 𝜏௫௬ 0 1046,53 0 1021,566 𝜎ଵ -928,496 -120,0 -844,796 -122,0 𝜎ଷ -700 -2347,61 -710 -2294,04 
 
6.7 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ , (6.88) 
 

ɝɞɟ  ߛ௡= 1.25 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
II  ɤɥɚɫɫɚ;  ߛ௟௖– ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ߛ௟௖= 1.0 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ; ߛ௟௖= 0.9 – ɞɥɹ 
ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ;  

σ3 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ;  ܴ௕ = 2.8 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ 
ɛɟɬɨɧɚ ȼ12,5, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɋɇɢɉ 2.06.08-87 “Ȼɟɬɨɧɧɵɟ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ”;  ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; ߛ௖ௗ = 1,0 – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ; ߛ௖ௗ = 1,1 – ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ.   

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 ͳ,ʹͷ ∙ ͳ ∙ |−͹ͲͲ,Ͳ| ൑ ʹͺͲͲ ∙ ͳ,Ͳ; 
 ͺ͹ͷ ˍʞ˃ ൑ ʹͺͲͲ ˍʞ˃. 
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 ͳ,ʹͷ ∙ Ͳ,ͻ ∙ |−͹ͳͲ,Ͳ| ൑ ʹͺͲͲ ∙ ͳ,ͳ; 
 ͹ͻͺ,͹ͷ ˍʞ˃ ൑ ͵ͲͺͲ ˍʞ˃. 
 
Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
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𝜎௬௨ < Ͳ. (6.89) 
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 −ͻʹͺ,Ͷͻ͸ ˍʞ˃ < Ͳ. 
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 −ͺͶͶ,͹ͻ͸ ˍʞ˃ < Ͳ. 
 
ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ «+». 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨. (6.90)ܪ
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 ͻʹͺ,Ͷͻ͸ ˍʞ˃ ൒ ͳ͹ͷ ˍʞ˃. 
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 ͺͶͶ,͹ͻ͸ ˍʞ˃ ൒ ͳ͹͹ ˍʞ˃ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
 
6.6 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

 
6.6.1 Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒ ௡ߛ , (6.91) 

 
ɝɞɟ    ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
1,25; 
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௟௖ߛ           − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (ߛ௟௖  = 1 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ; ߛ௟௖  = 0,9 – ɞɥɹ 
ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ);           ߛ௖ௗ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ (ߛ௖ௗ = 1 – ɩɪɢ ɪɚɛɨɬɟ ɩɥɨɬɢɧɵ ɩɪɢ 
ɇɉɍ;  ߛ௖ௗ = 1 – ɩɪɢ ɪɚɛɨɬɟ ɩɥɨɬɢɧɵ ɩɪɢ Ɏɉɍ);           ܴ − ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ): 

 ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ) ∙ tan 𝜑 + ܿ ∙ 𝜔, (6.92) 
 

ɝɞɟ  ݊ܽݐ𝜑 = Ͳ,͸ͷ– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɤɚɥɚ); ܿ = ͹ͷ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ˒ܤ ∙ ͳ = Ͷͻ,Ͳ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

 ܴ = ሺ͵͹ͷͻͶ,ʹͺ + ͺ͹ͻ͵ − ʹͳ͸͵,ͳͲͷ − ͹ͷͺͳ,Ͷͳ͵ + ͳͶͺ͸,ͻͲሻ ∙ 
 ∙ Ͳ,͸ͷ + ͹ͷ ∙ Ͷͻ,Ͳ = ͵͵͸Ͳͷ ˍʜˏ ; 
 ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ) ∙ tan 𝜑 + ܿ ∙ 𝜔, (6.93) 
ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː +  ;ːܧ
ܨ  = ʹͶͲ͵Ͷ,ͷͲ − ͻͻ,͵ʹ͸ + ͳͷʹ,͸ʹ + ͵ͻ = ʹͶͳʹ͸,͹ͻͶ ˍʜ/ˏ;  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͵͵͸Ͳͷ ∙ ͳʹͶͳ͵Ͷ,ͺ͵Ͷ ∙ ͳ ൒ ͳ,ʹͷ ; 
 ͳ,͵ͳ ൒ ͳ,ʹͷ . 
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ.  
 
6.6.1 Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱɟɬ ɚɧɚɥɨɝɢɱɧɨ ɮɨɪɦɭɥ 6.91-6.93 
 ܴ = ሺ͵͹ͷͻͶ,ʹͺ + ͺ͹ͻ͵ − ͷͺ͸Ͷ,Ͷʹ − ͸͹ͷͷ,ͷ͵ʹ + ͳͶͺ͸,ͻͲሻ ∙ 
 ∙ Ͳ,͸ͷ + ͹ͷ ∙ Ͷͻ,Ͳ = ͵ͳ͹͵͸ ˍʜ/ˏ ; 
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ܨ = ʹͶ͹ʹ͸,ͳͲͷ − ͹͵Ͳ,Ͳ͸Ͳ + ʹͺ,͵ʹ + ͵ͻ = ʹͶͲ͹ͳ,ͶͲͷ ˍʜˏ
; 

 ͵ͳ͹͵͸ ∙ ͳʹͶͲ͹ͳ,ͶͲͷ ∙ Ͳ,ͻ ൒ ͳ,ʹͷ ; 
 ͳ,͵ͻ ൒ ͳ,ʹͷ . 
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ.  
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
7.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
 
ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɟɟ ɬɟɯɧɢɱɟɫɤɢɣ 

ɪɭɤɨɜɨɞɢɬɟɥɶ. 
Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 

ɋɥɸɞɹɧɫɤɨɦ ɝɢɞɪɨɭɡɥɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɫɬɪɭɤɬɭɪɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ.  

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ: 
- Ɉɪɝɚɧɢɡɨɜɵɜɚɟɬ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
- Ɉɫɭɳɟɫɬɜɥɹɟɬ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɞɡɨɪ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- Ɉɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ; 
- Ɉɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 

ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- Ɉɪɝɚɧɢɡɨɜɵɜɚɟɬ ɢ ɤɨɨɪɞɢɧɢɪɭɟɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ; 
Ⱦɥɹ ɜɫɟɯ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ 

ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ, ɞɥɹ ɪɚɛɨɱɢɯ – ɢɧɫɬɪɭɤɰɢɢ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ 
ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ 
ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ.  

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ: 

- ȽɈɋɌ 12.0.230-2007 Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ «ɋɢɫɬɟɦɚ 
ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ» ɉɪɢɤɚɡ Ɋɨɫɬɟɯɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɬ 10.07.2007 N 169-ɫɬ(ɪɟɞ. ɨɬ 
31.10.2013); 

- «ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» ɩɪɢɤɚɡ 
ɦɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328ɧ; 

- ɊȾ153.-34.0-03.301-00. - «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ»; 

- ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
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Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ 
ɩɪɢɜɟɫɬɢ ɢɥɢ ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, 
ɚɜɚɪɢɹɦ, ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. ɇɚ ɋɥɸɞɹɧɫɤɨɦ 
ɝɢɞɪɨɭɡɥɟ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ - ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
ɪɨɫɬ ɩɪɢɛɵɥɢ; ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ: ɡɚ ɪɚɛɨɬɭ ɫ 
ɜɪɟɞɧɵɦɢ ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɫ ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ. Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ». 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 
ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥ  ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɷɥɟɤɬɪɨ-,  
ɩɨɠɚɪɨ-, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ, ɪɚɛɨɬɧɢɤɭ ɩɪɨɲɟɞɲɟɦɭ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɜɵɞɚɟɬɫɹ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ. 

ɇɚ ɦɨɦɟɧɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɋɥɸɞɹɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
ɧɚɯɨɞɹɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɨɩɚɫɧɨɟ 
ɭɫɥɨɜɢɹ ɬɪɭɞɚ. ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, 
ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ 
ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 

ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ 
ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɧɚɩɪɹɠɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɭɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [9]. 

ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɫ ɛɨɥɶɲɢɦ ɬɨɤɨɦ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

1) ɜɫɟ ɩɪɢɥɟɝɚɸɳɢɟ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɜ ɨɛɳɢɣ ɤɨɧɬɭɪ 
ɡɚɡɟɦɥɟɧɢɹ; 
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2) ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɜɵɪɚɜɧɢɜɚɧɢɸ ɩɨɬɟɧɰɢɚɥɨɜ ɜɧɭɬɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ; 

3) ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɫɬɟɧ ɧɚ ɝɥɭɛɢɧɟ 1 ɦ ɞɨɥɠɟɧ ɛɵɬɶ 
ɩɪɨɥɨɠɟɧ ɩɪɨɜɨɞɧɢɤ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɡɚɡɟɦɥɹɸɳɢɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ ɜɧɭɬɪɢ 
ɡɞɚɧɢɹ, ɚ ɭ ɜɯɨɞɨɜ ɢ ɜɴɟɡɞɨɜ ɜ ɡɞɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɜɵɪɚɜɧɢɜɚɧɢɟ 
ɩɨɬɟɧɰɢɚɥɨɜ ɩɭɬɟɦ ɩɪɨɤɥɚɞɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɥɨɫ ɫ ɩɨɫɬɟɩɟɧɧɵɦ 
ɡɚɝɥɭɛɥɟɧɢɟɦ; 

4) ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɭɫɬɪɚɢɜɚɬɶ ɚɫɮɚɥɶɬɢɪɨɜɚɧɧɵɟ ɨɬɦɨɫɬɤɢ 
ɲɢɪɢɧɨɣ 1-1,5 ɦ. 

Ɍɚɤ ɤɚɤ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɭɫɬɚɧɨɜɤɚɯ ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ, ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɬɟɪɦɢɱɟɫɤɚɹ 
ɫɬɨɣɤɨɫɬɶ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ. ɋɟɱɟɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɛɪɚɧɵ ɬɚɤɢɦɢ, ɱɬɨɛɵ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɩɨ ɧɢɦ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɬɟɦɩɟɪɚɬɭɪɚ ɢɯ ɡɚ ɜɪɟɦɹ, ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɨɫɧɨɜɧɨɣ ɡɚɳɢɬɵ ɧɟ ɩɪɟɜɵɫɢɥɚ ɞɨɩɭɫɬɢɦɨɣ (400° ɋ).  

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 

– ɨɮɨɪɦɥɟɧɢɟ ɧɚɪɹɞɚ, ɪɚɫɩɨɪɹɠɟɧɢɹ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

– ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
– ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ɇɚ ɋɥɸɞɹɧɫɤɨɦ ɝɢɞɪɨɭɡɥɟ ɛɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ 

ɜɫɟɝɨ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ 
ɪɚɛɨɬɵ, ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ 
ɩɨɠɚɪɚ ɢɥɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

Ɋɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

 
7.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ʉɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɠɚɪɚ, ɨɝɪɚɧɢɱɟɧɢɸ ɟɝɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɚɯ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ "ɉɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ", ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɢ ɜɟɞɨɦɫɬɜɟɧɧɵɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ, ɩɨɞɪɚɡɭɦɟɜɚɟɬ 
ɨɛɭɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɢ ɪɭɤɨɜɨɞɢɬɟɥɟɣ. 

Ɍɚɤ ɤɚɤ ɬɟɪɪɢɬɨɪɢɹ ɛɭɞɭɳɟɝɨ ɋɥɸɞɹɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚɯɨɞɢɬɫɹ ɜ 
ɦɚɥɨɧɚɫɟɥɟɧɧɨɣ ɡɨɧɟ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ ɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɫɬɚɧɰɢɢ, ɨɛɫɥɭɠɢɜɚɸɳɭɸ ɤɚɤ ɝɢɞɪɨɭɡɟɥ, ɬɚɤ ɢ 
ɛɥɢɡɥɟɠɚɳɢɟ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ. 
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Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
Ʉɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɨɛɴɟɤɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɞɚɬɱɢɤɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɦɢ ɨɫɧɚɳɚɸɬɫɹ ɨɛɴɟɤɬɵ. 

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɋɥɸɞɹɧɫɤɨɦ ɝɢɞɪɨɭɡɥɟ 
ɹɜɥɹɸɬɫɹ: 

- ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɋȼ-1596/170-66;  
- ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 400000/500; 
- ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ ɝɢɞɪɨɭɡɥɚ ɜ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ 

ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ. ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ – ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ, ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. 

Ɍɭɲɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ 
ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ 
ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɟɦɤɨɫɬɢ, ɤɭɞɚ ɛɭɞɟɬ ɫɥɢɜɚɬɶɫɹ ɜɨɞɧɨ-ɦɚɫɥɹɧɚɹ ɫɦɟɫɶ, 
ɨɛɪɚɡɭɸɳɚɹɫɹ ɜɨ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. ȼ ɷɬɨɦ ɦɚɫɥɨɫɛɨɪɧɢɤɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɵ ɢ ɦɚɫɥɚ. ȼɦɟɫɬɢɦɨɫɬɶ 
ɦɚɫɥɨɫɛɨɪɧɢɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɨɛɴɟɦɭ ɦɚɫɥɚ ɜ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɌȾɐ – 400000/500. 

ȼ ɬɭɧɧɟɥɹɯ ɫ ɤɚɛɟɥɹɦɢ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ 500 ɤȼ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɞɚɬɱɢɤɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ɇɚ 50 ɦɟɬɪɨɜ ɬɭɧɧɟɥɹ 
ɩɪɟɞɭɫɦɨɬɪɟɧ 1 ɞɚɬɱɢɤ. ɋɨɨɪɭɠɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɜɨɞɹɧɭɸ 
ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. Ɉɞɢɧ ɪɚɡ ɜ ɫɭɬɤɢ ɥɢɰɚɦɢ, ɡɚ 
ɤɨɬɨɪɵɦɢ ɡɚɤɪɟɩɥɟɧɵ ɞɚɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɫɹ ɨɛɯɨɞ. 

ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɤɨɪɢɞɨɪɵ, ɬɭɧɧɟɥɢ ɫ ɤɚɛɟɥɹɦɢ 0,4 ɤȼ ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɤɢ, ɞɟɥɹɳɢɟ ɢɯ ɧɚ ɫɟɤɰɢɢ. ɇɚɥɢɱɢɟ ɫɤɜɨɡɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ ɤɨɪɢɞɨɪɚ (ɬɭɧɧɟɥɹ) ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɉɪɨɯɨɞɵ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɭɫɬɚɧɨɜɤɢ ɧɟɫɝɨɪɚɟɦɵɯ ɝɟɪɦɟɬɢɱɧɵɯ ɞɜɟɪɟɣ. 
ɉɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ ɫɤɜɨɡɶ ɫɬɟɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɨ ɡɚɞɟɥɚɧɵ. 

Ɇɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɫ ɪɟɡɟɪɜɭɚɪɚɦɢ, ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɣ ɢ 
ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, ɜɯɨɞɹɳɟɟ ɜ ɫɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɦɚɫɬɟɪɫɤɨɣ, ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɫɨɨɪɭɠɟɧɢɢ 
ɝɢɞɪɨɭɡɥɚ. Ɇɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɤɚɤ ɢɫɬɨɱɧɢɤ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɧɨɜɟɣɲɢɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɡɚɳɢɬ ɫ ɨɬɤɚɱɤɨɣ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɣ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦ 
ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. 

ɂɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɜɟɪɯɧɢɣ 
ɛɶɟɮ. ɉɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɟɬɫɹ ɫɚɦɨɬɟɱɧɨɣ ɫɢɫɬɟɦɟ, ɩɨɬɨɦɭ, ɱɬɨ ɩɨ ɭɫɥɨɜɢɹɦ 
ɤɨɦɩɨɧɨɜɤɢ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɪɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ 
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ɩɟɪɟɞ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɚɫɩɵɥɟɧɢɹ ɜɨɞɵ (≈8 ɚɬɦ.). ɋɚɦɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ ɦɢɧɢɦɭɦ ɢɡ 2-ɯ ɢɫɬɨɱɧɢɤɨɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ȼȻ.  

Ʉɚɠɞɨɟ ɩɨɦɟɳɟɧɢɟ (ɤɚɛɢɧɟɬɵ, Ɋɍɋɇ, ɄɊɍɗ ɢ ɬ.ɞ.) ɧɚ ɋɥɸɞɹɧɫɤɨɦ 
ɝɢɞɪɨɭɡɥɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɚɳɟɧɨ ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɨɬɪɚɠɚɸɬɫɹ ɩɪɚɜɢɥɚ ɉȻ, 
ɭɤɚɡɵɜɚɸɬɫɹ ɧɨɦɟɪ ɬɟɥɟɮɨɧɚ ɇɋɋ ɢ ɞɟɠɭɪɧɨɝɨ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ. Ɍɚɤɠɟ ɜɫɟ 
ɩɨɦɟɳɟɧɢɹ ɨɫɧɚɳɚɸɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɟɪɜɢɱɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ 
ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɷɬɨɝɨ ɨɛɴɟɦɟ. Ɂɚ ɤɚɠɞɵɦ ɩɨɦɟɳɟɧɢɟɦ ɞɨɥɠɧɨ ɛɵɬɶ 
ɡɚɤɪɟɩɥɟɧɨ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ʉɭɪɟɧɢɟ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɫɬɚɧɰɢɢ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ 
ɦɟɫɬɚɯ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɜ ɤɨɬɨɪɵɯ ɢɡɥɨɠɟɧɵ ɨɫɧɨɜɧɵɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ 
ɋɥɸɞɹɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ: 

- ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ 

(ɩɟɪɜɢɱɧɵɣ, ɩɨɜɬɨɪɧɵɣ, ɜɧɟɩɥɚɧɨɜɵɣ ɢ ɰɟɥɟɜɨɣ), ɜ ɬɟɦɚɬɢɤɭ ɤɨɬɨɪɵɯ 
ɨɛɹɡɚɬɟɥɶɧɨ ɜɤɥɸɱɚɸɬɫɹ ɜɨɩɪɨɫɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɚɬɟɝɨɪɢɢ ɩɟɪɫɨɧɚɥɚ; 
- ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ; 
- ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
- ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 
- ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ɂɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɨɜɨɞɹɬɫɹ ɜ ɰɟɥɹɯ ɭɝɥɭɛɥɟɧɢɹ ɡɧɚɧɢɣ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɛɨɪɶɛɵ ɫ ɩɨɠɚɪɚɦɢ ɩɨ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ 
ɩɪɨɝɪɚɦɦɚɦ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ 
ɩɟɪɫɨɧɚɥ ɫɞɚɟɬ ɡɚɱɟɬɵ, ɤɨɬɨɪɵɟ ɨɮɨɪɦɥɹɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɞɨɤɭɦɟɧɬɨɦ. 

 
7.3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɲɚɹ ɪɚɡɥɢɱɧɵɟ ɩɪɨɛɥɟɦɵ ɭɱɚɫɬɧɢɤɨɜ 

ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɩɪɢɜɨɞɢɬ ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɷɮɮɟɤɬɚɦ ɞɥɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɟ ɧɟɪɟɞɤɨ ɫɬɚɧɨɜɹɬɫɹ ɩɪɢɱɢɧɨɣ 
ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɫɩɨɫɨɛɧɵɯ ɧɚɧɨɫɢɬɶ 
ɦɚɬɟɪɢɚɥɶɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɨɰɢɚɥɶɧɵɟ ɭɳɟɪɛɵ. 
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ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɧɨɫɢɬɫɹ ɤ ɰɟɧɬɪɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ Ƚɗɋ.  

ɇɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ: ɫɬɪɨɢɬɟɥɶɫɬɜɨ (ɩɪɟɞɫɬɪɨɢɬɟɥɶɧɵɣ, 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɷɬɚɩɵ ɢ ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ) ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ  

Ɉɛɴɟɤɬɚɦɢ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɛɭɞɭɬ ɹɜɥɹɬɶɫɹ: ɢɫɬɨɱɧɢɤɢ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ; ɩɪɢɪɨɞɧɵɟ 
ɤɨɦɩɥɟɤɫɵ, ɢɯ ɤɨɦɩɨɧɟɧɬɵ, ɢ ɩɪɢɪɨɞɧɵɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɡɨɧɟ 
ɜɥɢɹɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɥɸɞɹɧɫɤɨɣ Ƚɗɋ. 

ɋɢɫɬɟɦɭ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ 
ɫɪɟɞɵ ɫɨɫɬɚɜɥɹɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɫɟɬɢ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɩɨɫɬɨɜ. ɋɟɬɶ 
ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɩɨɫɬɨɜ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧɚ ɫ ɭɱɟɬɨɦ ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ, ɩɪɢɪɨɞɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 
ɬɟɪɪɢɬɨɪɢɢ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɯɚɪɚɤɬɟɪɚ ɢ ɞɢɧɚɦɢɤɢ ɩɪɨɹɜɥɟɧɢɹ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɪɢɪɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɫɥɨɠɧɨɫɬɢ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ, ɧɚɥɢɱɢɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ. 

Ɋɟɝɭɥɹɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɩɥɚɧɢɪɭɸɬɫɹ ɡɚ ɬɟɤɭɳɢɦ ɫɨɫɬɨɹɧɢɟɦ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɱɜ, ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɫɬɪɨɹɳɢɣɫɹ Ƚɗɋ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɋɥɸɞɹɧɫɤɨɣ Ƚɗɋ ɧɚ 
ɝɟɨɥɨɝɢɱɟɫɤɭɸ ɫɪɟɞɭ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɩɨɞɬɨɩɥɟɧɢɟɦ, 
ɡɚɛɨɥɚɱɢɜɚɧɢɟɦ ɢ ɪɚɡɜɢɬɢɟɦ ɷɪɨɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. ȼɨɡɦɨɠɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɛɭɞɟɬ ɩɪɨɫɥɟɠɢɜɚɬɶɫɹ ɩɨ ɫɟɬɢ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɫɤɜɚɠɢɧ ɫ 
ɮɢɤɫɚɰɢɟɣ ɢɡɦɟɧɟɧɢɣ ɭɪɨɜɧɹ ɩɟɪɜɨɝɨ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ. 
ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɣ ɪɟɠɢɦ ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɭɬɟɦ ɨɬɛɨɪɚ ɢ ɚɧɚɥɢɡɚ ɩɪɨɛ ɜɨɞɵ. 

ɍɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜ ɛɭɞɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ ɩɭɬɟɦ ɪɟɝɭɥɹɪɧɨɝɨ 
ɨɩɪɨɛɨɜɚɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɩɪɨɛɚɯ. ɉɥɚɧɢɪɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɣ ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɧɚɪɭɲɟɧɧɵɯ ɩɨɱɜ. ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ 
ɫɛɨɪɚ, ɜɪɟɦɟɧɧɨɝɨ ɧɚɤɨɩɥɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɨɬɯɨɞɨɜ, ɚ ɬɚɤɠɟ ɢɯ ɩɨɫɥɟɞɭɸɳɟɣ 
ɥɢɤɜɢɞɚɰɢɢ ɩɥɚɧɢɪɭɸɬɫɹ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɪɟɚɥɢɡɚɰɢɢ ɨɛɴɟɤɬɚ 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ 
ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɢɯ ɫɨɫɬɚɜɟ,  ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɤɚɡɵɜɚɟɬ ɝɢɞɪɨɭɡɟɥ ɜ ɰɟɥɨɦ. 

ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 
ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɨɛɴɟɤɬɨɜ 
ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ:  

–Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002; 

– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001; 
– ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006; 
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– Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006; 
– ɎɁ  «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ»  № 96-ɎɁ ɨɬ 04.05.1999; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996. 
ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɪɚɡɛɢɬɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: 
1) Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ,  ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ; 
2) ɍɫɬɚɧɨɜɥɟɧɢɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
3) ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
 
7.3.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
– ɫɚɧɢɬɚɪɧɚɹ  ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
– ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 

ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
– ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
– ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ.  
ȼ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ  ɜɯɨɞɹɬ: 
– ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
– ɜɵɜɨɡ ɠɢɞɤɢɯ ɨɬɯɨɞɨɜ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
– ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ  ɩɪɟɞɩɪɢɹɬɢɣ; 
– ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, 

ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ,  ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɜɫɟ ɫɬɪɨɟɧɢɹ, ɜɤɥɸɱɚɹ 
ɨɩɨɪɵ  ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɫɜɹɡɢ, ɦɚɱɬɵ, ɢɡɝɨɪɨɞɢ ɢ ɞɪ. 
ɫɬɪɨɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ.  

ȼ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɠɢɞɤɢɟ ɨɬɯɨɞɵ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɭɛɨɪɧɵɯ, ɫɤɨɬɧɵɯ ɞɜɨɪɨɜ ɢ ɫɜɚɥɨɤ ɜɵɛɢɪɚɸɬɫɹ  ɢ ɨɬɜɨɡɹɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɦɨɫɜɚɥɚɯ ɧɚ ɩɨɥɢɝɨɧɵ ɨɬɯɨɞɨɜ, ɝɞɟ 
ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɨɬɥɨɜɚɧɵ. 

ȼ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɡɚɬɨɩɥɟɧɢɸ ɢ ɩɟɪɟɧɨɫɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɨɣ ɦɟɫɬɧɨɫɬɢ. ɋɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 3907-85 (ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-
85 ɨɬ 1.07.1985) ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɤɥɚɞɛɢɳɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ 
ɫɨɡɞɚɜɚɟɦɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼɫɟ ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ 
ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɩɟɪɟɡɚɯɨɪɨɧɟɧɢɹɦ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɫ ɜɵɩɨɥɧɟɧɢɟɦ 
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ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɩɨɱɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ, ɦɟɯɚɧɢɡɦɨɜ, ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɉɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ  ɞɥɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ 6 ɢ ɛɨɥɟɟ ɨɱɢɫɬɤɭ ɨɬ ɞɪɟɜɟɫɧɨ-
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 ɦ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ  ɫ 
ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɞɨɩɭɫɤɚɸɬ 
ɨɬɤɚɡ ɨɬ ɨɱɢɫɬɤɢ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɟɫɥɢ  ɪɚɫɱɟɬɚɦɢ 
ɩɪɨɝɧɨɡɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɫɬɚɸɳɟɣɫɹ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ 
ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ (ɩɪɢɦɟɱɚɧɢɟ ɤ ɩ.3.3.2. ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 1.07.1985). 

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

– ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 
ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 

– ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ. 

 
7.3.2 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ.  

Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɧɟɮɬɟɭɥɨɜɢɬɟɥɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) 
ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ – ɜ 
ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 

Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɩɨɞɲɢɩɧɢɤɢ), ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ ɨɱɢɫɬɤɢ. 

 ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

– ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
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– ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

– ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɢ 
ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 

 
7.3.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɪɚɳɟɧɢɸ ɫ ɨɬɯɨɞɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɩɨɬɪɟɛɥɟɧɢɹ 
 
ȼɫɟ ɨɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɢ  

ɜɤɥɸɱɟɧɵ ɜ ɩɪɨɟɤɬ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ 
ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ). Ⱦɥɹ ɭɱɟɬɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɪɭɤɨɜɨɞɢɬɟɥɢ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɞɨɥɠɧɵ ɩɨɞɚɜɚɬɶ ɫɜɟɞɟɧɢɹ ɨɛ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɨɬɯɨɞɚɯ ɜ ɈɇɌȻ, 
ɢɧɠɟɧɟɪɭ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɍɫɥɨɜɢɹ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɨɬɯɨɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɥɚɫɫɨɦ ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ: 

–ɨɬɯɨɞɵ 1 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɯɪɚɧɹɬɫɹ ɜ ɡɚɤɪɵɬɨɦ ɩɨɦɟɳɟɧɢɢ ɜ 
ɫɩɟɰɤɨɧɬɟɣɧɟɪɚɯ; 

–ɨɬɯɨɞɵ 2 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɯɪɚɧɹɬɫɹ ɜ ɡɚɤɪɵɬɨɣ ɬɚɪɟ (ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɤɨɧɬɟɣɧɟɪɵ, ɩɥɚɫɬɦɚɫɫɨɜɵɟ ɹɳɢɤɢ ɫ ɤɪɵɲɤɚɦɢ); 

–ɨɬɯɨɞɵ 3 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɯɪɚɧɹɬɫɹ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ёɦɤɨɫɬɹɯ; 
–ɨɬɯɨɞɵ 4, 5 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɯɪɚɧɹɬɫɹ ɜ ɨɬɤɪɵɬɵɯ ɤɨɧɬɟɣɧɟɪɚɯ ɢɥɢ ɧɚ 

ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ (ɧɚɜɚɥɨɦ ɢɥɢ ɧɚɫɵɩɶɸ). 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɬɯɨɞɵ ɩɨ ɦɟɪɟ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ, ɫɨɛɢɪɚɸɬɫɹ ɜ 

ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɧɬɟɣɧɟɪɵ (ёɦɤɨɫɬɢ) ɢɥɢ ɫɤɥɚɞɢɪɭɸɬɫɹ ɧɚ ɩɥɨɳɚɞɤɚɯ, 
ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞёɧɧɵɯ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɨɩɪɟɞɟɥёɧɧɵɯ ɜɢɞɨɜ ɨɬɯɨɞɨɜ. 

Ɉɫɦɨɬɪɵ ɨɛɴɟɤɬɨɜ ɪɚɡɦɟɳɟɧɢɹ ɨɬɯɨɞɨɜ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜɢɡɭɚɥɶɧɨ 
ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ ɤɜɚɪɬɚɥ. Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɢ ɨɫɦɨɬɪ 
ɤɨɧɬɟɣɧɟɪɨɜ ɜɨɡɥɚɝɚɸɬɫɹ ɧɚ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ ɧɚ 
ɡɚɤɪɟɩɥёɧɧɨɦ ɨɛɴɟɤɬɟ (ɬɟɪɪɢɬɨɪɢɢ).  

ɇɚ ɤɚɠɞɨɦ ɤɨɧɬɟɣɧɟɪɟ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɧɚɞɩɢɫɶ ɨ ɧɚɡɧɚɱɟɧɢɢ 
ɤɨɧɬɟɣɧɟɪɚ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɧɬɟɣɧɟɪɨɜ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɩɥɨɳɚɞɤɚ ɩɨɞ ɧɢɦɢ 
ɞɨɥɠɧɚ ɢɦɟɬɶ ɬɜёɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
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ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ: 
–ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɜ ɧɟɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɨɬɯɨɞɨɜ 

ɤɨɧɬɟɣɧɟɪɵ, ёɦɤɨɫɬɢ, ɩɥɨɳɚɞɤɢ; 
–ɩɪɟɜɵɲɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɥɢɦɢɬɨɜ ɧɚɤɨɩɥɟɧɢɹ ɨɬɯɨɞɨɜ; 
–ɩɨɫɬɭɩɥɟɧɢɟ ɜ ɤɨɧɬɟɣɧɟɪɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɦɭɫɨɪɚ ɨɬɯɨɞɨɜ, ɧɟ 

ɪɚɡɪɟɲɟɧɧɵɯ ɤ ɜɵɜɨɡɭ ɧɚ ɫɜɚɥɤɢ ɌȻɈ (ɨɫɨɛɟɧɧɨ 1 ɢ 2 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ); 
–ɫɠɢɝɚɧɢɟ ɌȻɈ ɧɚ ɩɪɨɦɩɥɨɳɚɞɤɚɯ; 
–ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɌȻɈ ɧɚ ɩɨɞɫɵɩɤɭ ɞɨɪɨɝ; 
–ɯɪɚɧɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ; 
–ɯɪɚɧɟɧɢɟ ɨɬɪɚɛɨɬɚɧɧɵɯ ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ ɥɚɦɩ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ, 

ɛɟɡ ɬɚɪɵ; 
–ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɝɪɭɧɬɟ ɢɥɢ ɝɚɡɨɧɟ. 
ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɧɢɤɢ ɢ ɪɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ 

ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɛɹɡɚɧɵ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨɪɹɞɨɤ ɫɛɨɪɚ ɨɬɯɨɞɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɢɯ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶɸ ɤ ɝɪɭɩɩɚɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢ ɧɟ ɞɨɩɭɫɤɚɬɶ ɧɚɤɨɩɥɟɧɢɹ 
ɨɬɯɨɞɨɜ ɜ ɧɟɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɨɬɯɨɞɨɜ ɤɨɧɬɟɣɧɟɪɵ.  

 
7.3.4 Ɉɯɪɚɧɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 
ɇɨɪɦɚɬɢɜɧɨɣ ɨɫɧɨɜɨɣ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɚɬɦɨɫɮɟɪɵ ɹɜɥɹɟɬɫɹ 

ɫɬɚɧɞɚɪɬɵ ɤɚɱɟɫɬɜɚ ɜɨɡɞɭɯɚ. ɉɨɤɚɡɚɬɟɥɹɦɢ ɤɚɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɹɜɥɹɟɬɫɹ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ(ɉȾɄ) ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ(ɉȾȼ). ɉȾɄ – ɷɬɨ ɬɚɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɤɨɬɨɪɨɟ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɤɨɧɬɚɤɬɟ ɢɥɢ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɡɚ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɥɢɹɟɬ ɧɚ ɡɞɨɪɨɜɶɟ 
ɱɟɥɨɜɟɤɚ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɉȾɄ ɭɱɢɬɵɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɧɟ ɬɨɥɶɤɨ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, ɧɨ ɢ ɧɚ ɠɢɜɨɬɧɵɯ, ɪɚɫɬɟɧɢɹ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, 
ɚ ɬɚɤɠɟ ɧɚ ɩɪɢɪɨɞɧɵɟ ɫɨɨɛɳɟɫɬɜɚ ɜ ɰɟɥɨɦ. ɉȾȼ – ɦɚɤɫɢɦɚɥɶɧɵɣɨɛɴɟɦ 
ɜɟɳɟɫɬɜ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɵɣ ɧɟ ɜɟɞɟɬ ɤ ɩɪɟɜɵɲɟɧɢɸ ɢɯ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɛɚɡɵ, 
ɭɱɚɫɬɤɨɜɵɯ ɯɨɡɹɣɫɬɜ ɢ ɤɚɪɶɟɪɨɜ, ɚ ɬɚɤɠɟ ɜɡɪɵɜɧɵɟ, ɛɭɪɨɜɵɟ, ɪɚɫɱɢɫɬɧɵɟ, 
ɛɟɬɨɧɧɵɟ ɢ ɩɪɨɱɢɟ ɪɚɛɨɬɵ  

Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɋɥɸɞɹɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɡɪɵɜɧɵɟ 
ɪɚɛɨɬɵ, ɤɨɬɨɪɵɟ ɜɥɟɤɭɬ ɡɚɥɩɨɜɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ. 

ɉɨɫɬɨɹɧɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɩɥɨɳɚɞɤɚɯ ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɜɫɥɟɞɫɬɜɢɟ: 

- ɜɵɛɪɨɫɨɜ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ 
ɫɝɨɪɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ (ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɨɤɢɫɥɵ 
ɚɡɨɬɚ, ɫɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞ, ɩɚɪɵ ɬɨɩɥɢɜɚ, ɫɚɠɚ), 

- ɩɵɥɟɧɢɹ ɚɜɬɨɞɨɪɨɝ ɩɪɢ ɞɜɢɠɟɧɢɢ ɬɪɚɧɫɩɨɪɬɚ, 
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- ɜɵɞɟɥɟɧɢɣ ɝɚɡɨɜɵɯ ɤɨɦɩɨɧɟɧɬ ɢ ɫɜɚɪɨɱɧɨɝɨ ɚɷɪɨɡɨɥɹ ɩɪɢ ɫɜɚɪɨɱɧɵɯ 
ɪɚɛɨɬɚɯ. 

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɚ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɵɥɟɝɚɡɨɭɥɚɜɥɢɜɚɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ (ɰɢɤɥɨɧɵ, 
ɪɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ, ɝɢɞɪɨɨɛɟɫɩɵɥɢɜɚɧɢɟ ɧɚ ɬɪɚɤɬɟ ɤɨɧɜɟɣɟɪɧɨɣ ɩɨɞɚɱɢ 
ɡɚɩɨɥɧɢɬɟɥɟɣ ɫɨ ɫɤɥɚɞɨɜ ɧɚ ɛɟɬɨɧɧɨ-ɫɦɟɫɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ (Ȼɋɍ), 
ɝɟɪɦɟɬɢɱɧɵɟ ɚɫɩɢɪɢɪɭɟɦɵɟ ɭɤɪɵɬɢɹ ɧɚ ɬɪɚɤɬɟ ɞɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɢ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ). 

Ɉɬ ɨɛɴɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɵ ɜ ɚɬɦɨɫɮɟɪɭ ɛɭɞɭɬ ɩɨɫɬɭɩɚɬɶ: ɩɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ, ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɰɢɤɥ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɛɟɬɨɧɚ), ɤɨɦɩɨɧɟɧɬɵ ɫɜɚɪɨɱɧɨɝɨ ɚɷɪɨɡɨɥɹ (ɫɜɚɪɨɱɧɵɟ ɩɨɫɬɵ), 
ɨɤɢɫɥɵ ɚɡɨɬɚ, ɭɝɥɟɪɨɞɚ, ɫɟɪɵ, ɩɚɪɵ ɬɨɩɥɢɜɚ, ɫɚɠɚ (ɚɜɬɨɬɪɚɧɫɩɨɪɬ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ), ɩɚɪɵ ɦɚɫɥɚ, ɚɛɪɚɡɢɜɧɚɹ ɢ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɩɵɥɶ 
(ɦɟɬɚɥɥɨɨɛɪɚɛɨɬɤɚ). 

Ⱦɥɹ ɢɫɬɨɱɧɢɤɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɧɨɪɦɚɬɢɜɵ ɉȾȼ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɭɪɨɜɧɟ ɩɪɨɟɤɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɛɪɨɫɨɜ. 

ɇɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ 
ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɜɪɟɦɟɧɧɨɝɨ ɩɨɫɟɥɤɚ 
ɫɬɪɨɢɬɟɥɟɣ, ɨɫɨɛɟɧɧɨ ɜ ɱɚɫɵ (ɜɟɱɟɪɧɢɟ ɢ ɧɨɱɧɵɟ) ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɯɨɠɞɟɧɢɹ 
ɬɚɦ ɩɪɨɠɢɜɚɸɳɢɯ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ 

 
8.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ — ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  
ȼ ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɵɧɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 
ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɨɧɨɦɢɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɫɩɟɰɢɮɢɤɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɪɨɢɡɜɨɞɫɬɜɨ, ɞɨɫɬɚɜɤɚ ɢ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɩɪɨɢɫɯɨɞɢɬ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɢ ɨɧɚ ɧɟ ɫɤɥɚɞɢɪɭɟɬɫɹ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ. 
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ — ɷɬɨ ɬɨɜɚɪ ɩɟɪɜɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ɂɡ-ɡɚ ɷɬɨɝɨ ɩɨɬɪɟɛɢɬɟɥɢ 
ɨɱɟɧɶ ɫɢɥɶɧɨ ɪɟɚɝɢɪɭɸɬ ɤ ɩɟɪɟɪɵɜɚɦ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ, ɚ ɷɧɟɪɝɨɫɢɫɬɟɦɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɞɟɠɧɨɣ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɨɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 1 942,7 1 942,7 1 942,7 1 942,7 1 942,7 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

6 500,00 6 500,00 6 500,00 6 500,00 6 500,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, 
Ƚȼɬ*ɱ 

12 529,14 12 529,14 12 529,14 12 529,14 12 529,14 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɋɇ, 
% 

2,00 2,00 2,00 2,00 2,00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɋɇ, 
Ɇȼɬ*ɱ 

250 582,80 250 582,80 250 582,80 250 582,80 
250 

582,80 
Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ƚȼɬ*ɱ 

12 278,56 12 278,56 12 278,56 12 278,56 12 278,56 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ./Ɇȼɬ*ɱ 

1 058,00 1 091,00 1 131,00 1 170,00 1 209,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ. ɪɭɛ. 1 082,56 1 116,33 1 157,25 1 197,16 1 237,06 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ. ɪɭɛ. 165,14 170,29 176,53 182,62 188,70 
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8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,21%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 240 ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 77 
ɦɟɫɹɰɟɜ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɪɭɛ. 
Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 107,40 198 345 924,00 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 159,30 307 060 308,00 

ɂɬɨɝɨ 
 

505 406 232,00 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. 
 

Ɍɚɛɥɢɰɚ 8.3 - ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,02 

Ɉɬ 6 ɞɨ 10 ɥɟɬ 0,03 

Ɉɬ 11 ɞɨ 15 ɥɟɬ 0,03 

Ɉɬ 15 ɞɨ 20 ɥɟɬ 0,04 
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Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 
ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
2017 ɝɨɞɚ. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ. ɪɭɛ. /Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɪɭɛ. 
ɈȺɈ "ɋɈ-ȿɗɋ" 138,81 207 810 243,60 

ɇȺ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 

0,0019 18 435 535,20 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 5 162 616,00 

ɂɬɨɝɨ 
 

231 408 394,80 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ ɉɨɞɤɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ, ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. 
ɤȼɬ*ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 

 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ. ɪɭɛ. 923,73 923,73 923,73 923,73 923,73 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. 
ɪɭɛ. 187,08 176,44 165,80 155,15 144,51 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. 
ɪɭɛ. 505,41 505,41 505,41 505,41 505,41 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ. 
ɪɭɛ. 

52,62 49,62 46,63 43,64 40,64 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ. 
ɪɭɛ. 

231,41 231,41 231,41 231,41 231,41 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 79,94 79,94 79,94 79,94 79,94 
ɂɬɨɝɨ 1 980,18 1 966,54 1 952,91 1 939,27 1 925,64 

 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɋɢɫɭɧɨɤ 8.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 
 

8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 
ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
- ɇȾɋ - 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
- ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
- ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ; 
- ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ –4,8 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 1.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 2 801,77 2 905,30 3 031,05 3 150,20 3 268,64 
ɇȾɋ ɦɥɧ. ɪɭɛ. 1 629,14 2 869,69 2 979,20 3 082,77 3 185,71 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ 
ɦɥɧ. ɪɭɛ. 17,65 17,65 17,65 17,65 17,65 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɦɥɧ. ɪɭɛ. 371,94 342,87 322,55 302,23 281,91 
ɂɬɨɝɨ ɦɥɧ. ɪɭɛ. 4 820,50 6 135,51 6 350,44 6 552,85 6 753,90 

49,7% 

7,0% 

25,6% 

2,0% 11,7% 

4,0% 

А̥о̬т̛̚а̶̛о̦̦ые 
отч̛̭ле̛̦́ 

Ра̵̭оды ̦а ̭т̬а̵о̏а̛̦е 

Эк̭плуата̶̛о̦̦ые ̚ат̬аты 

Ра̵̭оды ̦а ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̦̦ы̵ ̴о̦до̏ 

Ра̵̭оды ̦а у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥па̛̦̜ 

Нало̐ ̦а ̏оду 
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8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 

ɉɪɢɛɵɥɶ – ɷɬɨ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɞɨɯɨɞɚɦɢ ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɥɢ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɫɛɵɬ ɷɬɢɯ ɬɨɜɚɪɨɜ 
ɢ ɭɫɥɭɝ. əɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɮɢɧɚɧɫɨɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ 
ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ». ȼ ɨɬɱɟɬɟ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ. 

Ɏɨɪɦɨɣ ɢ ɨɬɪɚɠɟɧɢɟɦ ɨɫɧɨɜɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɋɥɸɞɹɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨ ɩɪɢɛɵɥɢ ɢ ɭɛɵɬɤɚɯ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɫɭɦɦɚ ɩɪɢɛɵɥɢ, ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ. ɪɭɛ. 11 071,77 15 495,37 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɦɥɧ. ɪɭɛ. 1 699,81 1 980,18 
EBITDA (ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ) ɦɥɧ. ɪɭɛ. 9 371,96 13 515,19 
EBIT (ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ) ɦɥɧ. ɪɭɛ. 9 371,96 13 515,19 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɦɥɧ. ɪɭɛ. 1 874,39 2 703,04 
NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ) ɦɥɧ. ɪɭɛ. 7 497,57 10 812,16 
ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ ɦɥɧ. ɪɭɛ. 20,00 20,00 

 
Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.5. 
 

 
 

Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 
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8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɋɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ̐. №9). 

 
8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɪɨɟɤɬɚ 

 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɣ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. №54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ  Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-
1/20-113;  

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113. 

ɜ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expertsystems». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɋɥɸɞɹɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɉɨɞɤɚɦɟɧɧɚɹ 
Ɍɭɧɝɭɫɤɚ ɦɨɳɧɨɫɬɶɸ 1927,5 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 20ɥɟɬ; 

- ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 
ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ 
ɪɵɧɤɟ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɢ. 

ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 
ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɋɥɸɞɹɧɫɤɨɣ Ƚɗ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ - ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. 

Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 
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8.3.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɋɥɸɞɹɧɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɢ ɉɨɞɤɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ ɦɨɳɧɨɫɬɶɸ 1927,5 Ɇȼɬ. 

ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɋɥɸɞɹɧɫɤɨɣ Ƚɗɋ.  

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.7. 
 
Ɍɚɛɥɢɰɚ 8.7 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɉɨɤɚɡɚɬɟɥɶ Ɋɭɛɥɢ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ. 77 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɪɭɛ. 32432957657 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,39 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɤȼɬ*ɱ 0,12 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ. / ɤȼɬ 71466,1 

 
8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ: 
- ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 

 

Ɍɚɛɥɢɰɚ 8.8 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 4 820,50 6 135,51 6 350,44 6 552,85 6 753,90 
Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 4493,93 5872,57 6107,83 6330,55 6551,93 
Ɋɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 371,94 342,87 322,55 302,23 281,91 

 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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8.4 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ 
 

Ɍɢɩɵ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
-ɪɵɧɨɱɧɵɟ – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
-ɤɚɩɢɬɚɥɶɧɵɟ – ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
-ɨɩɟɪɚɰɢɨɧɧɵɟ – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ; 
- ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɟ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
- ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 

ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 

ɪɢɫɤɢ, ɢɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ.  ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.9. 

 
Ɍɚɛɥɢɰɚ 8.9 – Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɚ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
 

 
 

Ɋɢɫɭɧɨɤ 8.7 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ 
ɢɧɜɟɫɬɢɰɢɣ 
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ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ 
ɦɟɧɶɲɟ PI. 

 

 
 

Ɋɢɫɭɧɨɤ 8.8 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ 
ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɩɪɢɛɵɥɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɫɬɟɬ, ɱɬɨ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫɭɧɤɟ 
8.9. 

 
 

Ɋɢɫɭɧɨɤ 8.9 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; ɧɚɥɨɝɨɜ; ɢɧɜɟɫɬɢɰɢɣ. 
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9 ɉɧɟɜɦɨɯɨɡɹɣɫɬɜɨ Ƚɗɋ 
 
ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ ɯɨɡɹɣɫɬɜɨ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɭ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɜ ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɨɣ 
ɜɨɡɞɭɯɨɩɪɨɜɨɞɚɦɢ ɨɛɴɟɞɢɧɟɧɵ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɢ 
ɩɨɬɪɟɛɢɬɟɥɢ.  

 
9.1 ɇɚɡɧɚɱɟɧɢɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ Ƚɗɋ 
 
ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɧɚɞɟɠɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɞɚɜɥɟɧɢɟ, ɪɚɫɯɨɞ, ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ) 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɫɢɫɬɟɦɵ:  

ɚ) ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ɞɚɜɥɟɧɢɟɦ 0,8 Ɇɉɚ (8 
ɛɚɪ);  

ɛ) ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ (ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɢɧɫɬɪɭɦɟɧɬɵ, ɩɟɫɤɨɫɬɪɭɣɧɚɹ 
ɨɱɢɫɬɤɚ ɢ ɨɤɪɚɫɤɚ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɢ ɬ.ɩ.) ɫ ɞɚɜɥɟɧɢɟɦ 0,8 Ɇɉɚ (8 ɛɚɪ);  

ɜ) ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ ɫ ɞɚɜɥɟɧɢɟɦ ɨɬ 0,8 ɞɨ 4,0 Ɇɉɚ (ɨɬ 8 
ɞɨ 40 ɛɚɪ), ɚ ɬɚɤɠɟ ɪɟɝɭɥɢɪɭɸɳɟɣ ɢɥɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɫ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ 
ɦɟɦɛɪɚɧɧɵɦ ɢɥɢ ɫɢɥɶɮɨɧɧɵɦ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɫ ɞɚɜɥɟɧɢɟɦ ɨɬ 
0,15 ɞɨ 1,0 Ɇɉɚ (ɨɬ 1,5 ɞɨ 10 ɛɚɪ);  

ɝ) ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɪɟɦɨɧɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ ɬɭɪɛɢɧɵ ɫ ɞɚɜɥɟɧɢɟɦ 0,8 
Ɇɉɚ (8 ɛɚɪ);  

ɞ) ɨɬɠɚɬɢɹ ɜɨɞɵ ɢɡ ɤɚɦɟɪ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɝɢɞɪɨɬɭɪɛɢɧ ɞɥɹ ɪɚɛɨɬɵ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɟɠɢɦɟ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɢ ɜ ɪɟɠɢɦɟ ɩɟɪɟɜɨɞɚ 
ɨɛɪɚɬɢɦɵɯ ɚɝɪɟɝɚɬɨɜ ɜ ɧɚɫɨɫɧɵɣ ɪɟɠɢɦ ɫ ɞɚɜɥɟɧɢɟɦ ɨɬ 0,8 ɞɨ 4,2 Ɇɉɚ (ɨɬ 8 ɞɨ 
42 ɛɚɪ);  

ɟ) ɩɟɪɜɢɱɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɤɚɱɤɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ Ɇɇɍ ɫ ɞɚɜɥɟɧɢɟɦ ɨɬ 4,2 ɞɨ 7,0 Ɇɉɚ (ɨɬ 42 ɞɨ 70 ɛɚɪ);  

ɠ) ɭɩɥɨɬɧɟɧɢɹ ɩɪɟɞɬɭɪɛɢɧɧɵɯ ɡɚɬɜɨɪɨɜ ɫ ɞɚɜɥɟɧɢɟɦ ɨɬ 0,8 ɞɨ 4,0 Ɇɉɚ 
(ɨɬ 8 ɞɨ 40 ɛɚɪ);  

ɡ) ɜɩɭɫɤɚ ɜɨɡɞɭɯɚ ɜ ɤɚɦɟɪɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɪɚɛɨɬɟ ɜ 
ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɚɯ ɫ ɞɚɜɥɟɧɢɟɦ 0,8 Ɇɉɚ (8 ɛɚɪ), ɩɪɢ ɧɚɥɢɱɢɢ  
ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɛɨɬɵ ɜ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɚɯ;  

ɢ) ɜɩɭɫɤ ɜɨɡɞɭɯɚ ɜ ɤɚɦɟɪɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɛɪɚɬɢɦɨɣ ɧɚɫɨɫ-ɬɭɪɛɢɧɵ ɩɪɢ 
ɨɫɬɚɧɨɜɟ ɚɝɪɟɝɚɬɚ ɢɡ ɧɚɫɨɫɧɨɝɨ ɪɟɠɢɦɚ.  

ɋɢɫɬɟɦɵ ɷɬɢ ɨɛɨɪɭɞɭɸɬɫɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ, ɩɪɢɛɨɪɚɦɢ 
ɤɨɧɬɪɨɥɹ, ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɤɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɨɪɝɚɧɨɜ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ, ɤɨɬɨɪɵɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɤɨɧɬɪɨɥɶ ɢ 
ɧɚɞɡɨɪ, ɧɚɱɢɧɚɹ ɨɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɨ ɨɪɝɚɧɢɡɚɰɢɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ.  
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9.2 ɋɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
 
ȼ ɫɨɫɬɚɜ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɜɯɨɞɢɬ: 

1. Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ 
2. ȼɨɡɞɭɯɨɫɛɨɪɧɢɤɢ 
3. ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ 
4. Ɂɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ 

Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ. 
ȼ ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ ɯɨɡɹɣɫɬɜɟ Ƚɗɋ ɩɪɢɦɟɧɹɸɬɫɹ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɚɝɪɟɝɚɬɵ 

ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ: ɩɨɪɲɧɟɜɵɟ, ɜɢɧɬɨɜɵɟ ɢ ɪɨɬɚɰɢɨɧɧɵɟ.  
Ʉɚɠɞɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɡɚɳɢɬɚɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɡɜɭɤɨɜɨɣ ɢ ɫɜɟɬɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɩɪɢ ɩɪɟɤɪɚɳɟɧɢɢ ɩɨɞɚɱɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜɵɲɟ ɞɨɩɭɫɬɢɦɨɣ, ɚ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɨɫɬɚɧɨɜɤɢ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɫɦɚɡɤɢ ɞɥɹ ɦɟɯɚɧɢɡɦɚ 
ɞɜɢɠɟɧɢɹ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɣ, ɧɟɞɨɩɭɫɬɢɦɨɦ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢɥɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚ ɧɚɝɧɟɬɚɬɟɥɶɧɨɣ ɥɢɧɢɢ, ɩɪɢ ɜɧɟɡɚɩɧɨɦ ɩɪɟɤɪɚɳɟɧɢɢ 
ɩɨɞɚɱɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ ɜ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɡɚɜɨɞɫɤɨɣ 
ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɦɩɪɟɫɫɨɪɚ ɤɨɧɤɪɟɬɧɨɝɨ ɬɢɩɚ. 

ȼɨɡɞɭɯɨɫɛɨɪɧɢɤɢ. 
ȼ ɫɢɫɬɟɦɚɯ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ 

ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɚ ɞɚɜɥɟɧɢɟ 0,8, 4,0 ɢ 6,3 Ɇɉɚ ɢ ɛɚɥɥɨɧɵ ɧɚ 
ɞɚɜɥɟɧɢɟ 23 Ɇɉɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɢ 
ɛɚɥɥɨɧɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɜ ɬɪɭɛɧɨɝɨ ɬɢɩɚ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨɡɞɭɯɨɩɪɨɜɨɞɵ-ɤɨɥɥɟɤɬɨɪɵ ɢɡ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ ɞɨ 1,4 ɦ ɢ 
ɞɚɜɥɟɧɢɟɦ ɞɨ 6,4 Ɇɉɚ. Ɍɚɤɨɣ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɡɚɤɥɚɞɵɜɚɬɶ ɜ 
ɛɟɬɨɧ. ɍ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɫɧɚɛɠɚɟɬɫɹ ɤɨɦɩɟɧɫɚɬɨɪɨɦ. 

Ʉɚɠɞɵɣ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɞɨɥɠɟɧ ɢɦɟɬɶ ɦɚɧɨɦɟɬɪ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ 
ɤɥɚɩɚɧ. ɑɢɫɥɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɢ ɢɯ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ɞɨɥɠɧɵ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɟ 
ɧɚɞ ɪɚɛɨɱɢɦ. 

ȼ ɞɧɢɳɟ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɚɬɪɭɛɨɤ ɞɥɹ ɩɪɨɞɭɜɤɢ 
ɤɨɧɞɟɧɫɚɬɚ ɢ ɦɚɫɥɚ. Ɇɚɫɥɨ ɢ ɜɨɞɚ, ɭɞɚɥɹɟɦɵɟ ɩɪɢ ɩɪɨɞɭɜɤɟ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɜ 
ɨɬɜɨɞɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɫɛɨɪɧɢɤɢ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɦɟɳɟɧɢɣ, 
ɫɬɟɧ ɢ ɨɤɪɭɠɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ ɦɚɫɥɨɦ. 

ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ. 
ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɫɬɚɥɶɧɵɯ ɛɟɫɲɨɜɧɵɯ ɬɪɭɛ, 

ɫɜɚɪɢɜɚɟɦɵɯ ɧɚ ɩɪɹɦɵɯ ɭɱɚɫɬɤɚɯ. Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɫɜɚɪɧɨɝɨ ɲɜɚ ɨɬ 
ɧɚɱɚɥɚ ɡɚɤɪɭɝɥɟɧɢɹ ɬɪɭɛɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɧɚɪɭɠɧɨɦɭ ɞɢɚɦɟɬɪɭ ɬɪɭɛɵ, ɧɨ 
ɧɟ ɦɟɧɟɟ 100 ɦɦ. 

Ⱦɢɚɦɟɬɪ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɚɞɟɧɢɟ 
ɞɚɜɥɟɧɢɹ ɭ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɧɟ 
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ɩɪɟɜɵɲɚɥɨ 5 - 8 % ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ɉɛɵɱɧɨ ɫɤɨɪɨɫɬɶ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ 
ɬɪɭɛɚɯ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɪɹɞɤɚ 10 - 12 ɦ/ɫ. 

Ɋɚɡɛɨɪɧɵɟ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛ ɩɪɢɦɟɧɹɸɬɫɹ ɭ ɚɪɦɚɬɭɪɵ, ɚ ɬɚɤɠɟ 
ɞɥɹ ɭɱɚɫɬɤɨɜ, ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɚɡɛɨɪɤɟ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ 
ɨɬɥɨɠɟɧɢɣ - ɦɟɠɞɭ ɤɨɦɩɪɟɫɫɨɪɚɦɢ ɢ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɦɢ. 

ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɫɜɨɛɨɞɧɨɝɨ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɪɚɫɫɬɪɨɣɫɬɜɚ ɫɨɟɞɢɧɟɧɢɣ ɢ 
ɧɟɞɨɩɭɫɬɢɦɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɢɥɢɣ ɧɚ ɫɨɟɞɢɧɟɧɧɵɟ ɫ ɧɢɦɢ 
ɤɨɦɩɪɟɫɫɨɪɵ ɢ ɞɪɭɝɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɍɱɢɬɵɜɚɟɬɫɹ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɚɦɨɤɨɦɩɟɧɫɚɰɢɢ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ. Ɍɢɩɵ ɩɪɢɦɟɧɹɟɦɵɯ ɤɨɦɩɟɧɫɚɬɨɪɨɜ - 
ɝɧɭɬɵɟ ɢ ɜɨɥɧɢɫɬɵɟ. 

Ɍɪɭɛɨɩɪɨɜɨɞɧɚɹ ɚɪɦɚɬɭɪɚ. 
Ɍɪɭɛɨɩɪɨɜɨɞɧɚɹ ɚɪɦɚɬɭɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɛɨɱɟɝɨ 

ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚɯ. ɉɪɢɦɟɧɹɟɬɫɹ ɚɪɦɚɬɭɪɚ 
ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ: ɡɚɞɜɢɠɤɢ, ɜɟɧɬɢɥɢ, ɲɚɪɨɜɵɟ ɤɪɚɧɵ. 

Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ. 
Ʉɚɠɞɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɨɫɧɚɳɚɸɬɫɹ 

ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, ɤɨɬɨɪɚɹ ɩɨɫɬɚɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɬɧɨ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɫɬɚɧɰɢɢ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɧɚɳɚɸɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɄɂȺ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɯ ɪɚɛɨɬɵ: 

- ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɦɢ ɦɚɧɨɦɟɬɪɚɦɢ ɢɥɢ ɞɚɬɱɢɤɚɦɢ ɞɚɜɥɟɧɢɹ ɞɥɹ 
ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɪɚɛɨɱɢɯ ɢ ɪɟɡɟɪɜɧɵɯ ɤɨɦɩɪɟɫɫɨɪɨɜ ɩɨ ɞɚɜɥɟɧɢɸ ɜ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ; 

- ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɦɢ ɬɟɪɦɨɦɟɬɪɚɦɢ ɢɥɢ ɞɪɭɝɢɦɢ ɞɚɬɱɢɤɚɦɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɚɜɚɪɢɣɧɨɣ ɨɫɬɚɧɨɜɤɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɩɟɪɟɝɪɟɜɟ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɟɫɥɢ ɷɬɚ ɬɟɦɩɟɪɚɬɭɪɚ ɛɥɢɡɤɚ ɤ 
ɬɟɦɩɟɪɚɬɭɪɟ ɜɫɩɵɲɤɟ ɩɚɪɨɜ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɥɚ; 

- ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɞɚɬɱɢɤɚɦɢ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɟɱɟɣ ɨɬɨɩɥɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɢ ɞɪɭɝɢɦɢ ɄɂȺ. 

Ɇɚɧɨɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɢɚɦɟɬɪɨɦ ɧɟ ɦɟɧɟɟ 150 ɦɦ, ɤɥɚɫɫɚ 
ɬɨɱɧɨɫɬɢ ɧɟ ɧɢɠɟ 2,5. ɒɤɚɥɚ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ ɪɚɛɨɱɟɦ 
ɞɚɜɥɟɧɢɢ ɫɬɪɟɥɤɢ ɧɚɯɨɞɢɥɢɫɶ ɜ ɫɪɟɞɧɟɣ ɟɟ ɬɪɟɬɢ. Ʉɚɠɞɵɣ ɦɚɧɨɦɟɬɪ ɫɧɚɛɠɚɟɬɫɹ 
ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢɥɢ ɬɪɟɯɯɨɞɨɜɵɦ ɤɪɚɧɨɦ. 

ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɫɨɡɞɚɧɢɟ ɨɛɴɟɞɢɧɟɧɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ ɫ 
ɤɨɦɩɪɟɫɫɨɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɪɟɞɭɰɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ.  

ɉɢɬɚɧɢɟ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɤɚɠɞɨɣ ɢɡ ɫɢɫɬɟɦ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜ ɩ.9.1 
ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɦɚɝɢɫɬɪɚɥɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɤ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɭ.  

Ⱦɨɩɭɫɤɚɟɬɫɹ, ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɛɨɫɧɨɜɚɧɢɢ, ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɢɬɚɧɢɟ 
ɨɬ ɨɞɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɞɭɯɨɜɨɞɨɜ:  
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ɚ) ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɭɩɥɨɬɧɟɧɢɣ ɩɪɟɞɬɭɪɛɢɧɧɵɯ ɡɚɬɜɨɪɨɜ ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɡɚɪɹɞɤɢ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ Ɇɇɍ;  

ɛ) ɫɢɫɬɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɦɚɣɧɨɨɛɪɚɡɨɜɚɬɟɥɹ;  
ɜ) ɫɢɫɬɟɦɵ ɬɨɪɦɨɠɟɧɢɹ, ɪɟɦɨɧɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ ɬɭɪɛɢɧɵ ɢ ɩɪɟɞ-

ɬɭɪɛɢɧɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢ ɞɚɜɥɟɧɢɢ ɞɨ 0,8 Ɇɉɚ (8 ɛɚɪ).  
Ɋɚɛɨɬɚ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ 

ɞɚɜɥɟɧɢɹ ɢ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ ɢ ɦɚɝɢɫɬɪɚɥɹɯ, ɚ ɬɚɤɠɟ ɭɩɪɚɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ 
ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ.  

ɍɩɪɚɜɥɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɭɱɧɨɟ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ; ɨɬɤɥɨɧɟɧɢɟ ɨɬ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɞɨɥɠɧɨ ɩɟɪɟɞɚɜɚɬɶɫɹ ɜ Ⱥɋɍ Ɍɉ.  

ɗɤɫɩɥɭɚɬɚɰɢɹ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ 
ɩɪɢɫɭɬɫɬɜɢɹ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 

 
9.3 Ɍɢɩɵ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 
 
Ʉɨɦɩɪɟɫɫɨɪɵ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɡɧɚɤɚɦ: 
ɉɨ ɫɩɨɫɨɛɭ ɩɪɢɦɟɧɟɧɢɹ - ɫɬɚɰɢɨɧɚɪɧɵɟ, ɩɟɪɟɞɜɢɠɧɵɟ ɢ ɫɚɦɨɯɨɞɧɵɟ. 
ɉɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ - ɩɨɪɲɧɟɜɵɟ, ɰɟɧɬɪɨɛɟɠɧɵɟ ɢ ɪɨɬɚɰɢɨɧɧɵɟ. 
ɉɨ ɢɫɩɨɥɧɟɧɢɸ - ɜɟɪɬɢɤɚɥɶɧɵɟ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɭɝɥɨɜɵɟ. 
ɉɨ ɱɢɫɥɭ ɫɬɭɩɟɧɟɣ ɫɠɚɬɢɹ – ɫ 1, 2, 3-ɯ ɢ ɛɨɥɟɟ ɱɢɫɥɨɦ ɫɬɭɩɟɧɟɣ. 
ɉɨ ɱɢɫɥɭ ɰɢɥɢɧɞɪɨɜ – ɫ 1, 2, 3-ɯ ɢ ɛɨɥɟɟ ɱɢɫɥɨɦ ɰɢɥɢɧɞɪɨɜ. 
ɉɨ ɫɩɨɫɨɛɭ ɨɯɥɚɠɞɟɧɢɹ ɰɢɥɢɧɞɪɨɜ - ɫ ɜɨɡɞɭɲɧɵɦ ɢ ɜɨɞɹɧɵɦ 

ɨɯɥɚɠɞɟɧɢɟɦ. 
ɉɨ ɫɩɨɫɨɛɭ ɞɟɣɫɬɜɢɹ - ɩɪɨɫɬɨɝɨ ɢ ɞɜɨɣɧɨɝɨ ɞɟɣɫɬɜɢɹ. 
Ɉɫɧɨɜɧɵɟ ɭɡɥɵ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: 
- ɫɨɛɫɬɜɟɧɧɨ ɤɨɦɩɪɟɫɫɨɪɧɵɣ ɚɝɪɟɝɚɬ ɫ ɞɜɢɝɚɬɟɥɹɦɢ, ɜɨɡɞɭɲɧɵɦɢ 

ɮɢɥɶɬɪɚɦɢ, ɨɯɥɚɞɢɬɟɥɹɦɢ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɢ ɤɨɧɟɱɧɵɦɢ, 
ɜɥɚɝɨɦɚɫɥɨɭɞɚɥɢɬɟɥɹɦɢ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɧɚ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ 
ɫɠɚɬɢɹ; 

- ɭɡɟɥ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɟɠɞɭ ɤɨɦɩɪɟɫɫɨɪɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ ɢ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɦɢ ɫ ɡɚɩɨɪɧɵɦɢ ɜɟɧɬɢɥɹɦɢ ɢ ɨɛɪɚɬɧɵɦɢ ɤɥɚɩɚɧɚɦɢ; 

- ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ - ɚɤɤɭɦɭɥɹɬɨɪɵ ɫ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ, 
ɷɥɟɤɬɪɨɩɨɞɨɝɪɟɜɚɬɟɥɹɦɢ, ɩɪɨɞɭɜɨɱɧɵɦɢ ɜɟɧɬɢɥɹɦɢ ɢ ɦɚɧɨɦɟɬɪɚɦɢ; 

- ɭɡɟɥ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɟɠɞɭ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɦɢ, ɜɤɥɸɱɚɸɳɢɦɢ ɜ ɫɟɛɹ 
ɩɟɪɟɩɭɫɤɧɵɟ ɤɥɚɩɚɧɚ ɫ ɷɥɟɤɬɪɨɭɩɪɚɜɥɟɧɢɟɦ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ, 
ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ ɢ ɩɪɨɞɭɜɨɱɧɵɦɢ ɜɟɧɬɢɥɹɦɢ; 

- ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɟ ɦɚɧɨɦɟɬɪɵ ɢ ɬɟɪɦɨɦɟɬɪɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 
ɤɨɦɩɪɟɫɫɨɪɚɦɢ ɢ ɩɟɪɟɩɭɫɤɧɵɦɢ ɤɥɚɩɚɧɚɦɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɞɜɢɝɚɬɟɥɟɣ ɤɨɦɩɪɟɫɫɨɪɨɜ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ 
ɨɬ ɧɨɦɢɧɚɥɶɧɵɯ. 

Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɩɨɞɚɱɭ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɨɬɪɟɛɢɬɟɥɹɦ ɟɝɨ ɧɚ ɩɨɞɫɬɚɧɰɢɢ (ɢ Ƚɗɋ ɜ ɰɟɥɨɦ) ɞɚɠɟ ɜ 
ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɢɥɢ ɨɬɤɥɸɱɟɧɢɹ ɞɥɹ ɩɥɚɧɨɜɨɝɨ ɪɟɦɨɧɬɚ. ȼ ɬɨɠɟ ɜɪɟɦɹ ɧɟ 
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ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɡɞɚɜɚɬɶ ɧɟɨɩɪɚɜɞɚɧɧɵɟ ɪɟɡɟɪɜɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ 
ɪɟɞɤɨ, ɧɨ ɬɪɟɛɭɸɳɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɜɧɢɦɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɋɥɟɞɭɟɬ 
ɡɚɦɟɬɢɬɶ, ɱɬɨ ɥɢɲɧɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɚɪɦɚɬɭɪɚ ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɨɦ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ. Ⱦɥɹ ɨɫɦɨɬɪɚ ɢɥɢ ɩɥɚɧɨɜɨɝɨ ɪɟɦɨɧɬɚ ɞɨɥɠɧɚ 
ɨɬɤɥɸɱɚɬɶɫɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɨɞɧɚ ɟɞɢɧɢɰɚ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɤɨɦɩɪɟɫɫɨɪ, 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ, ɩɟɪɟɩɭɫɤɧɨɣ ɤɥɚɩɚɧ. 

 
9.4 ȼɵɛɨɪ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɬɪɟɛɢɬɟɥɟɣ 
 

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɢ ɩɪɟɞɟɥɵ ɞɚɜɥɟɧɢɣ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚɞɟɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɚɪɚɦɟɬɪɵ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɢɯ ɷɥɟɦɟɧɬɨɜ ɢ 
ɚɩɩɚɪɚɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜɨɡɞɭɯɚ. 
ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ, ɡɚɩɨɪɧɚɹ ɢ ɪɟɝɭɥɢɪɭɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ, ɤɨɦɩɪɟɫɫɨɪɵ ɞɨɥɠɧɵ 
ɨɛɹɡɚɬɟɥɶɧɨ ɪɟɡɟɪɜɢɪɨɜɚɬɶɫɹ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɞɨɥɠɧɨ ɭɞɟɥɹɬɶɫɹ ɤɚɱɟɫɬɜɭ 
ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɜɨɡɞɭɯɚ. Ʉɨɧɞɟɧɫɚɬ, ɤɨɬɨɪɵɣ 
ɡɚɦɟɪɡɚɹ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɢɥɢ ɡɚɩɨɪɧɨɣ ɚɩɩɚɪɚɬɭɪɟ, ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ, ɱɬɨ ɬɚɤɠɟ ɧɟɞɨɩɭɫɬɢɦɨ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɥɚɝɚ 
ɭɫɤɨɪɹɟɬ ɩɪɨɰɟɫɫ ɤɨɪɪɨɡɢɢ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɢ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɜ ɢ ɭɦɟɧɶɲɚɟɬ ɫɪɨɤ ɢɯ ɫɥɭɠɛɵ. ɉɨɷɬɨɦɭ, ɜɨɩɪɨɫɚɦ ɫɧɢɠɟɧɢɹ 
ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɪɢɞɚɟɬɫɹ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ. ȼɨɡɞɭɯ, ɩɪɢɦɟɧɹɟɦɵɣ 
ɜ ɷɬɢɯ ɫɢɫɬɟɦɚɯ, ɬɳɚɬɟɥɶɧɨ ɨɱɢɳɚɟɬɫɹ ɨɬ ɜɥɚɝɢ ɫ ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. 
ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ 
ɨɫɭɲɟɧɢɹ ɜɨɡɞɭɯɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɜ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ ɩɟɪɟɞ ɩɨɫɬɭɩɥɟɧɢɟɦ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɫɟɬɶ, ɢ 
ɮɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɚɞɫɨɪɛɰɢɹ (ɩɨɝɥɨɳɟɧɢɟ) ɜɥɚɝɢ ɫ 
ɩɨɦɨɳɶɸ ɤɚɤɢɯ-ɥɢɛɨ ɩɨɝɥɨɬɢɬɟɥɟɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢɦɟɧɹɟɬɫɹ ɫɩɨɫɨɛ 
ɪɟɞɭɰɢɪɨɜɚɧɢɹ, ɬ.ɟ. ɛɵɫɬɪɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɪɨɞɭɜɤɨɣ - ɫɨɟɞɢɧɟɧɢɟɦ ɫɨɫɭɞɚ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɚɬɦɨɫɮɟɪɨɣ. ȼ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɟ ɜɨɡɞɭɯ ɧɚɯɨɞɢɬɫɹ ɫ 
ɜɥɚɠɧɨɫɬɶɸ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɧɨɣ 100%; ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɜɨɞɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɢɯ 
ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɞɭɜɚɸɬ (ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɡɢɦɨɣ ɩɪɨɞɭɜɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɧɟ ɡɚɦɟɪɡɥɨ, ɨɧɨ ɨɛɨɪɭɞɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɨɛɨɝɪɟɜɚɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɡɚɦɟɪɡɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɢ ɜɵɯɨɞɚ 
ɢɡ ɫɬɪɨɹ ɩɪɨɞɭɜɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ). ɉɪɢ ɪɟɞɭɰɢɪɨɜɚɧɢɢ ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɫɲɢɪɟɧɢɟ ɜɨɡɞɭɯɚ ɢ ɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɭɦɟɧɶɲɚɟɬɫɹ, ɬ.ɤ. ɜ 
ɛɨɥɶɲɟɦ ɨɛɴɟɦɟ ɨɫɬɚɟɬɫɹ ɬɨ ɠɟ ɤɨɥɢɱɟɫɬɜɨ ɜɥɚɝɢ, ɱɬɨ ɢ ɞɨ ɪɟɞɭɰɢɪɨɜɚɧɢɹ. 

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɨɞɢɧ ɰɢɤɥ ɬɨɪɦɨɠɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ 
ɭɫɥɨɜɢɹɦ ɧɚ ɩɨɫɬɚɜɤɭ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. ȼɵɯɥɨɩ ɜɨɡɞɭɯɚ ɩɪɢ ɪɚɫɬɨɪɦɚɠɢɜɚɧɢɢ 
ɚɝɪɟɝɚɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɞɥɹ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ, ɱɟɪɟɡ 
ɦɚɫɥɨɭɥɚɜɥɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɨ 
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ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. Ɉɬɜɨɞ ɜɨɡɞɭɯɚ ɨɬ ɦɚɫɥɨɭɥɚɜɥɢɜɚɸɳɟɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚ ɩɪɟɞɟɥɚɦɢ ɡɞɚɧɢɹ Ƚɗɋ.  

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɱɢɫɥɚ ɤɨɦɩɪɟɫɫɨɪɨɜ ɫɥɟɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɚɪɢɣɧɨɝɨ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɢɥɢ ɨɬɤɥɸɱɟɧɢɹ ɜ 
ɩɥɚɧɨɜɵɣ ɪɟɦɨɧɬ. ɑɢɫɥɨ ɤɨɦɩɪɟɫɫɨɪɨɜ ɜ ɤɚɠɞɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2-ɯ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ 2-ɯ ɢ ɛɨɥɟɟ ɤɨɦɩɪɟɫɫɨɪɨɜ ɞɨɥɠɟɧ 
ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ ɪɟɡɟɪɜɧɵɣ ɤɨɦɩɪɟɫɫɨɪ. ɉɪɢ 2-ɯ ɤɨɦɩɪɟɫɫɨɪɚɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɝɨ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 100% ɧɟɨɛɯɨɞɢɦɨɣ ɩɨ 
ɪɚɫɱɟɬɭ. Ɍɚɤ ɠɟ ɩɪɢ ɜɵɛɨɪɟ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɟɬɫɹ 
ɦɚɲɢɧɚɦ ɫ ɜɨɡɞɭɲɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ, ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ 
ɭɫɢɥɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɩɨɦɟɳɟɧɢɹ. Ⱦɥɹ ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ ɫɭɦɦɚɪɧɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɪɟɫɫɨɪɨɜ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɭɸ 
ɪɚɛɨɬɭ ɪɚɫɱɟɬɧɨɝɨ ɱɢɫɥɚ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɩɪɨɟɤɬɨɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢɥɢ ɡɞɚɧɢɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ:  

10 ɦ3/ɦɢɧ - ɩɪɢ ɱɢɫɥɟ ɚɝɪɟɝɚɬɨɜ ɧɚ Ƚɗɋ ɨɬ 2 ɞɨ 4;  
20 ɦ3/ɦɢɧ - ɩɪɢ 5-8 ɚɝɪɟɝɚɬɚɯ;  
25 ɦ3/ɦɢɧ - ɩɪɢ 9-12 ɚɝɪɟɝɚɬɚɯ;  
30 ɦ3/ɦɢɧ - ɩɪɢ ɛɨɥɟɟ ɱɟɦ 12 ɚɝɪɟɝɚɬɨɜ.  

Ⱦɥɹ ɜɡɚɢɦɧɨɝɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɨɞɧɨɬɢɩɧɨɟ 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɢɫɬɟɦɵ ɬɨɪɦɨɠɟɧɢɹ ɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
Ⱦɥɹ ɜɨɡɞɭɯɨɫɧɚɛɠɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɚɯ, ɧɟ ɢɦɟɸɳɢɯ 
ɫɬɚɰɢɨɧɚɪɧɨɣ ɪɚɡɜɨɞɤɢ ɦɚɝɢɫɬɪɚɥɟɣ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ, 
ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɩɟɪɟɞɜɢɠɧɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɫɬɚɧɰɢɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 5 ɦ3/ɦɢɧ. ɑɢɫɥɨ ɢ ɨɛɴɟɦ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɜ 
ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɩɨ ɪɚɫɱɟɬɭ, ɨɞɧɚɤɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɯɨɬɹ ɛɵ ɨɞɧɨɝɨ ɢɡ ɧɢɯ ɢɥɢ ɝɪɭɩɩɵ ɜ ɪɚɛɨɬɟ ɨɫɬɚɜɚɥɨɫɶ ɧɟ ɦɟɧɟɟ 75% 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɨ ɪɚɫɱɟɬɭ ɨɛɴɟɦɚ. ȼɦɟɫɬɢɦɨɫɬɶ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɜ (ɜ ɦ3) 
ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ ɡɧɚɱɟɧɢɸ ɦɢɧɭɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɱɢɯ 
ɤɨɦɩɪɟɫɫɨɪɨɜ. ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɤɨɦɩɪɟɫɫɨɪɨɜ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ ɤɨɦɩɪɟɫɫɨɪ. Ⱦɚɜɥɟɧɢɟ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ 
ɢ ɢɯ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɧɟ ɦɟɧɟɟ 50% 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɫɭɲɤɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ 
ɜɨɡɞɭɯɨɩɪɨɜɨɞ. Ɂɚɛɨɪ ɜɨɡɞɭɯɚ ɤɨɦɩɪɟɫɫɨɪɚɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɛɨɥɟɟ 10 
ɦ3/ɦɢɧ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɧɚɪɭɠɢ. Ⱦɥɹ ɤɨɦɩɪɟɫɫɨɪɨɜ ɦɟɧɶɲɟɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɡɪɟɲɚɟɬɫɹ ɡɚɛɨɪ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɧɨɣ.  

ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɤɨɦɩɪɟɫɫɨɪ ɡɚɫɚɫɵɜɚɟɬ ɜɨɡɞɭɯ ɢɡ 
ɬɟɩɥɨɝɨ ɩɨɦɟɳɟɧɢɹ ɢ ɩɨɞɚɟɬɫɹ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɢɥɢ ɩɨɬɪɟɛɢɬɟɥɸ, 
ɪɚɛɨɬɚɸɳɢɯ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɬɨ ɩɨɥɟɡɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɤɨɦɩɪɟɫɫɨɪɚ ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɨɬɧɨɲɟɧɢɸ ɚɛɫɨɥɸɬɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ.  

ȼ ɫɢɫɬɟɦɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɚɝɪɟɝɚɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɞɢɧ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ, ɟɦɤɨɫɬɶ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
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ɞɜɭɯ ɰɢɤɥɨɜ ɬɨɪɦɨɠɟɧɢɹ (ɛɟɡ ɭɱɟɬɚ ɜɤɥɸɱɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ) ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɉɪɢ ɷɬɨɦ ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɟ ɬɨɪɦɨɠɟɧɢɹ 
ɩɪɢɧɢɦɚɟɬɫɹ 0,7 Ɇɉɚ (7 ɛɚɪ), ɚ ɤɨɧɟɱɧɨɟ - 0,6 Ɇɉɚ (6 ɛɚɪ).  

ȼ ɫɢɫɬɟɦɟ ɜɨɡɞɭɯɨɫɧɚɛɠɟɧɢɹ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɞɢɧ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɜɦɟɫɬɢɦɨɫɬɶɸ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɪɚɛɨɬɭ 
ɚɩɩɚɪɚɬɭɪɵ ɜ ɬɟɱɟɧɢɟ ɧɟ ɦɟɧɟɟ ɞɜɭɯ-ɬɪɟɯ ɱɚɫɨɜ ɛɟɡ ɜɤɥɸɱɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ. 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɨɞɧɭ ɢɡɦɟɪɢɬɟɥɶɧɭɸ (ɢɦɩɭɥɶɫɧɭɸ) ɬɪɭɛɭ 
ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 5-12 ɥ/ɱ. ɉɢɬɚɧɢɟ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɬ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɝɪɭɩɩ ɤɚɤ ɧɢɡɤɨɝɨ, ɬɚɤ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɟɞɭɰɢɪɨɜɚɧɢɟɦ.  

ȼ ɫɢɫɬɟɦɟ ɨɬɠɚɬɢɹ ɜɨɞɵ ɢɡ ɤɚɦɟɪ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɪɚɛɨɬ ɜ ɪɟɠɢɦɟ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɢ ɞɥɹ ɩɟɪɟɜɨɞɚ ɜ 
ɧɚɫɨɫɧɵɣ ɪɟɠɢɦ ɨɛɪɚɬɢɦɵɯ ɚɝɪɟɝɚɬɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɠɚɬɵɣ 
ɜɨɡɞɭɯ ɞɚɜɥɟɧɢɟɦ 0,8-6,4 Ɇɉɚ (ɨɬ 8 ɞɨ 64 ɛɚɪ). ȼɵɛɨɪ ɞɚɜɥɟɧɢɹ ɞɨɥɠɟɧ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɜɨɡɦɨɠɧɵɯ 
ɜɚɪɢɚɧɬɨɜ ɫ ɭɱɟɬɨɦ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɥɢɱɢɹ ɦɟɫɬɚ ɞɥɹ ɟɝɨ 
ɪɚɡɦɟɳɟɧɢɹ, ɪɚɫɯɨɞɨɜ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɞɪɭɝɢɯ 
ɮɚɤɬɨɪɨɜ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɞɚɜɥɟɧɢɟɦ ɜɵɲɟ 3 Ɇɉɚ (30 ɛɚɪ) 
ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɟɝɨ ɩɨɞɜɨɞ ɜ ɪɚɡɝɪɭɡɨɱɧɭɸ ɩɨɥɨɫɬɶ ɪɚɞɢɚɥɶɧɨ-
ɨɫɟɜɨɣ ɝɢɞɪɨɦɚɲɢɧɵ ɞɥɹ ɢɡɛɟɠɚɧɢɹ ɬɭɩɢɤɨɜɨɝɨ ɭɞɚɪɚ. Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɨɬɠɚɬɢɟ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɧɚ ɭɬɟɱɤɢ ɩɨɫɥɟ ɨɬɠɚɬɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 
ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɬɭɪɛɢɧ. Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɬɟɱɟɤ ɫɠɚɬɨɝɨ 
ɜɨɡɞɭɯɚ ɢɡ ɤɚɦɟɪɵ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɜ ɪɟɠɢɦɟ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, ɤɨɝɞɚ ɞɥɹ ɨɬɠɚɬɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɚɜɥɟɧɢɟ ɫɜɵɲɟ 0,8 
Ɇɉɚ (8 ɛɚɪ), ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɜɨɡɞɭɯɨɞɭɜɤɢ ɢɥɢ ɤɨɦɩɪɟɫɫɨɪɵ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ. ɉɨɞɜɨɞ ɜɨɡɞɭɯɚ ɨɬ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɜ ɤɚɦɟɪɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɨɥɠɟɧ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɧɟ ɫɜɹɡɚɧɧɵɦ ɫ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɨɬɠɚɬɢɹ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɪɟɫɫɨɪɨɜ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɞɚɜɥɟɧɢɹ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɟɪɟɜɨɞɚ ɚɝɪɟɝɚɬɨɜ ɜ ɪɟɠɢɦ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɢɥɢ ɩɭɫɤɚ ɜ ɧɚɫɨɫɧɵɣ ɪɟɠɢɦ ɨɛɪɚɬɢɦɵɯ 
ɝɢɞɪɨɦɚɲɢɧ. Ɋɟɠɢɦ ɩɟɪɟɜɨɞɚ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
Ɂɚɤɚɡɱɢɤɨɦ.  

ȼ ɫɢɫɬɟɦɟ ɡɚɪɹɞɤɢ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ Ɇɇɍ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɧɚ 0,2 - 0,7 Ɇɉɚ (ɨɬ 2 ɞɨ 7 ɛɚɪɚ) ɜɵɲɟ ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɡɚɩɨɥɧɟɧɢɟ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ Ɇɇɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɡɚ 4 ɱ. ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɤɚɟɬɫɹ ɡɚɪɹɞɤɚ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨ ɞɚɜɥɟɧɢɹ 0,8 Ɇɉɚ (8 ɛɚɪ) ɨɬ ɫɢɫɬɟɦ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ.  

ȼ ɫɢɫɬɟɦɟ ɡɚɪɹɞɤɢ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ Ɇɇɍ ɨɛɹɡɚɬɟɥɶɧɚ ɭɫɬɚɧɨɜɤɚ 
ɪɟɡɟɪɜɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ. ȼɦɟɫɬɢɦɨɫɬɶ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ (ɜ ɦ3) ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ ɪɚɫɯɨɞɭ ɜɨɡɞɭɯɚ ɧɚ ɭɬɟɱɤɢ ɜ ɫɢɫɬɟɦɟ ɡɚ 8 ɱɚɫɨɜ, ɧɨ ɧɟ ɦɟɧɟɟ ɡɧɚɱɟɧɢɹ 
ɦɢɧɭɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɱɢɯ ɤɨɦɩɪɟɫɫɨɪɨɜ. ɇɟɨɛɯɨɞɢɦɨ 
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ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɛɚɣɩɚɫ ɞɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɵ, ɦɢɧɭɹ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɧɚ ɩɟɪɢɨɞ ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɫɦɨɬɪɚ ɢ ɢɫɩɵɬɚɧɢɹ.  

ɍɡɥɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɪɚɛɨɬɭ ɫɯɟɦɵ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɞɥɹ ɨɫɦɨɬɪɚ ɢɥɢ ɪɟɦɨɧɬɚ ɥɸɛɨɝɨ ɡɚɩɨɪɧɨɝɨ 
ɜɟɧɬɢɥɹ, ɨɛɪɚɬɧɨɝɨ ɢɥɢ ɩɟɪɟɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ. ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚ 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɟɪɟɦɵɱɤɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ ɞɜɚ ɜɟɧɬɢɥɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. 
ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɫɬɚɥɶɧɵɟ ɛɟɫɲɨɜɧɵɟ ɬɪɭɛɵ 
ɢɡ ɦɚɬɟɪɢɚɥɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɸ ɢ ɬɟɦɩɟɪɚɬɭɪɟ.  

Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɮɢɥɶɬɪɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜ ɲɤɚɮɚɯ ɭɩɪɚɜɥɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ, ɫ ɪɟɡɟɪɜɭɚɪɚɦɢ ɷɬɢɯ 
ɚɩɩɚɪɚɬɨɜ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɦɟɞɧɵɟ ɢɥɢ ɥɚɬɭɧɧɵɟ ɬɪɭɛɵ.  

Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɜɨɡɞɭɯɨɩɪɨɜɨɞɵ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɩɨ ɫɯɟɦɚɦ ɞɥɹ 
ɫɢɫɬɟɦ:  

ɚ) ɬɨɪɦɨɠɟɧɢɹ ɚɝɪɟɝɚɬɨɜ - ɨɞɢɧɚɪɧɚɹ, ɛɟɡ ɫɟɤɰɢɨɧɧɵɯ ɜɟɧɬɢɥɟɣ, ɫ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɩɢɬɚɧɢɹ ɳɢɬɨɜ ɬɨɪɦɨɠɟɧɢɹ ɨɬ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɧɭɠɞ ɢɥɢ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ;  

ɛ) ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ - ɨɞɢɧɚɪɧɚɹ, ɛɟɡ ɫɟɤɰɢɨɧɧɵɯ ɜɟɧɬɢɥɟɣ, ɜɞɨɥɶ ɬɟɯ 
ɩɨɦɟɳɟɧɢɣ, ɝɞɟ ɬɪɟɛɭɸɬɫɹ ɨɬɜɨɞɵ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 
(ɩɨɦɟɳɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɝɪɟɝɚɬɨɜ, ɳɢɬɨɜɨɟ ɩɨɦɟɳɟɧɢɟ 
ɩɨɬɟɪɧɚ ɢ ɬ.ɩ.);  

ɝ) ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ - ɨɞɢɧɚɪɧɚɹ, ɛɟɡ ɫɟɤɰɢɨɧɧɵɯ 
ɜɟɧɬɢɥɟɣ, ɜɞɨɥɶ ɩɨɦɟɳɟɧɢɣ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧɚ ɚɩɩɚɪɚɬɭɪɚ, ɚ ɤ ɩɪɢɛɨɪɚɦ, 
ɭɞɚɥɟɧɧɵɦ ɨɬ ɡɞɚɧɢɹ Ƚɗɋ - ɜ ɤɚɧɚɥɟ ɢɥɢ ɩɨ ɜɵɫɬɭɩɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ, ɬɚɦ, ɝɞɟ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ 
ɜɨɡɞɭɯɨɜɨɞɨɜ ɨɬ ɫɢɫɬɟɦ ɬɨɪɦɨɠɟɧɢɹ ɢɥɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ;  

ɞ) ɨɬɠɚɬɢɹ ɜɨɞɵ ɢɡ ɤɚɦɟɪ ɪɚɛɨɱɢɯ ɤɨɥɟɫ - ɨɞɢɧɚɪɧɚɹ, ɛɟɡ ɫɟɤɰɢɨɧɧɵɯ 
ɜɟɧɬɢɥɟɣ;  

ɟ) ɡɚɪɹɞɤɢ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ Ɇɇɍ - ɨɞɢɧɚɪɧɚɹ, ɛɟɡ ɫɟɤɰɢɨɧɧɵɯ 
ɜɟɧɬɢɥɟɣ, ɜɞɨɥɶ ɩɨɦɟɳɟɧɢɣ, ɝɞɟ ɫɞɟɥɚɧɵ ɨɬɜɨɞɵ ɤ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚɦ;  

ɠ) ɩɨ ɤɨɧɰɚɦ ɜɫɟɯ ɦɚɝɢɫɬɪɚɥɟɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɨɞɭɜɨɱɧɵɟ ɜɟɧɬɢɥɢ.  
ɋɛɪɨɫ ɦɚɫɥɹɧɨɜɨɞɹɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɪɢ ɩɪɨɞɭɜɤɟ ɤɨɦɩɪɟɫɫɨɪɨɜ, 

ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɜ, ɦɚɝɢɫɬɪɚɥɟɣ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɱɟɪɟɡ ɦɚɫɥɨ-
ɭɥɚɜɥɢɜɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ. Ɇɚɫɥɹɧɨɜɨɞɹɧɨɣ ɤɨɧɞɟɧɫɚɬ ɞɨɥɠɟɧ ɫɛɪɚɫɵɜɚɬɶɫɹ ɜ 
ɫɢɫɬɟɦɵ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɤɨɜ. 

 

9.5 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 
 
ɋɢɫɬɟɦɚ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ɍɟɯɧɢɱɟɫɤɢɟ ɧɭɠɞɵ ɢ 

ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ. 
ɋɢɫɬɟɦɚ ɬɨɪɦɨɠɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɛɵɫɬɪɨɣ ɨɫɬɚɧɨɜɤɢ ɚɝɪɟɝɚɬɚ, 

ɜɪɚɳɚɸɳɟɝɨɫɹ ɩɨ ɢɧɟɪɰɢɢ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɤɪɵɬɢɹ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɬɭɪɛɢɧɵ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɞɥɹ ɪɚɛɨɬɵ 
ɩɨɞɩɹɬɧɢɤɚ, ɤɨɬɨɪɵɣ ɨɱɟɧɶ ɩɥɨɯɨ ɩɟɪɟɧɨɫɢɬ ɩɨɧɢɠɟɧɧɵɟ ɫɤɨɪɨɫɬɢ. ɋɢɫɬɟɦɚ 
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ɬɨɪɦɨɡɨɜ ɫɨɫɬɨɢɬ ɢɡ ɧɟɩɨɞɜɢɠɧɵɯ ɬɨɪɦɨɡɧɵɯ ɰɢɥɢɧɞɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɨɬ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɞɚɜɥɟɧɢɟɦ ɞɨ 8 ɚɬɦ. ɉɪɢ ɩɨɞɚɱɟ ɜɨɡɞɭɯɚ ɜ ɫɢɫɬɟɦɭ ɰɢɥɢɧɞɪɵ 
ɩɪɢɠɢɦɚɸɬ ɬɨɪɦɨɡɧɵɟ ɤɨɥɨɞɤɢ ɤ ɞɢɫɤɭ, ɤɨɬɨɪɵɣ ɩɪɢɤɪɟɩɥɟɧ ɤ ɧɢɠɧɟɦɭ ɨɛɨɞɭ 
ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɹɟɬ ɟɳɟ ɨɞɧɭ ɮɭɧɤɰɢɸ: ɩɪɢ 
ɪɟɦɨɧɬɚɯ ɝɟɧɟɪɚɬɨɪɚ ɫ ɟɟ ɩɨɦɨɳɶɸ ɩɨɞɧɢɦɚɟɬɫɹ ɪɨɬɨɪ, ɞɥɹ ɱɟɝɨ ɜ ɫɢɫɬɟɦɭ 
ɜɦɟɫɬɨ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɨɞɚɟɬɫɹ ɦɚɫɥɨ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 15 ɚɬɦ.  

ɇɚ ɪɢɫɭɧɤɟ 9.2 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɩɪɨɱɢɯ 
ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ, ɫɢɫɬɟɦɵ ɬɨɪɦɨɠɟɧɢɹ ɢ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ. 
Ʉɨɦɩɪɟɫɫɨɪ 8 ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɡɚɞɚɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɥɟɞɭɸɳɢɯ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ: ɞɥɹ ɬɨɪɦɨɠɟɧɢɹ 5, ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ 
ɢɧɫɬɪɭɦɟɧɬɨɜ 6 ɢ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ 7. 

Ʉ ɤɚɠɞɨɦɭ ɩɨɬɪɟɛɢɬɟɥɸ - ɳɢɬɚɦ ɬɨɪɦɨɠɟɧɢɹ 3, ɨɬɜɨɞɚɦ 4 ɞɥɹ 
ɩɨɞɤɥɸɱɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɨɬɜɨɞɚɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɣ 
ɚɩɩɚɪɚɬɭɪɵ 1 ɩɪɨɜɟɞɟɧ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ. ɇɚ ɤɚɠɞɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɛɨɪɧɢɤ ɤɨɧɞɟɧɫɚɬɚ 2. ɇɚ ɨɬɜɨɞɟ ɦɚɝɢɫɬɪɚɥɢ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ ɩɪɟɞɭɫɦɨɬɪɟɧ ɪɟɞɭɤɰɢɨɧɧɵɣ ɤɥɚɩɚɧ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɭɸ ɨɫɭɲɤɭ ɩɨɞɜɨɞɢɦɨɝɨ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɩɪɨɱɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ, ɫɢɫɬɟɦɵ 
ɬɨɪɦɨɠɟɧɢɹ ɢ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ. Ȼɵɥɨ ɜɵɛɪɚɧɨ 2 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɤɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 60 ɦ3/ɦɢɧ, ɫ ɪɚɛɨɱɟɦ 
ɞɚɜɥɟɧɢɟɦ Ɋ=0,8 Ɇɉɚ. 3 ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɜɦɟɫɬɢɦɨɫɬɶɸ 30 ɦ3. 

 
 

1 - ɩɨɞɤɥɸɱɟɧɢɟ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ; 2 - ɫɛɨɪɧɢɤ ɤɨɧɞɟɧɫɚɬɚ; 3- ɳɢɬɵ 
ɬɨɪɦɨɠɟɧɢɹ; 4 - ɩɨɞɤɥɸɱɟɧɢɟ ɩɧɟɜɦɨɢɧɫɬɪɭɦɟɧɬɚ; 5 - ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɫɯɟɦɵ ɬɨɪɦɨɠɟɧɢɹ; 6 

- ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɫɯɟɦɵ ɩɧɟɜɦɨɢɧɫɬɪɭɦɟɧɬɨɜ; 7 - ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɫɯɟɦɵ 
ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ; 8 - ɤɨɦɩɪɟɫɫɨɪ; 9 - ɪɟɞɭɤɰɢɨɧɧɵɣ ɤɥɚɩɚɧ 
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Ɋɢɫɭɧɨɤ 9.2 – ɋɯɟɦɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɞɥɹ ɬɨɪɦɨɠɟɧɢɹ, 
ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ ɢ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ 

ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧɵ. ɉɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.3. 
ɉɨɬɪɟɛɢɬɟɥɹɦɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɞɚɜɥɟɧɢɟɦ Ɋ = 40 ɚɬɦ ɹɜɥɹɸɬɫɹ 
ɦɚɫɥɨɜɨɡɞɭɲɧɵɟ ɤɨɬɥɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɭɩɪɚɜɥɟɧɢɹ ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ ɬɭɪɛɢɧɵ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɨɧ ɩɨ ɤɨɦɚɧɞɚɦ ɭɩɪɚɜɥɟɧɢɹ ɨɬ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɨɬɤɪɵɜɚɟɬ ɢɥɢ ɡɚɤɪɵɜɚɟɬ ɥɨɩɚɬɤɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɨɛɟɫɩɟɱɢɜɚɹ ɬɟɦ 
ɫɚɦɵɦ ɢɡɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɛɨɬɟ ɜ ɫɟɬɢ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɹ 
ɪɟɠɢɦɵ ɩɭɫɤɚ ɚɝɪɟɝɚɬɚ ɢ ɟɝɨ ɨɫɬɚɧɨɜɤɢ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
ɋɨɫɭɞɵ Ɇɇɍ ɹɜɥɹɸɬɫɹ ɚɤɤɭɦɭɥɹɬɨɪɚɦɢ ɞɚɜɥɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɢɬɫɹ 
ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɦɚɫɥɚ. Ʉɨɦɩɪɟɫɫɨɪɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɞɞɟɪɠɢɜɚɸɬ 
ɡɚɞɚɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧɵ. ɉɟɪɜɨɧɚɱɚɥɶɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɫɢɫɬɟɦɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɡɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ. ɉɟɪɢɨɞɢɱɟɫɤɚɹ 
ɩɨɞɡɚɪɹɞɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɨɦɨɳɶɸ ɭɫɬɪɨɣɫɬɜɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɢ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 Ⱦɥɹ ɦɚɫɥɨɜɨɡɞɭɲɧɵɯ 
ɤɨɬɥɨɜ Ɇɇɍ 30/2-40-32-3 ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧɵ ɛɵɥɨ ɜɵɛɪɚɧɨ 3 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɤɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 30 ɦ3/ɦɢɧ, ɫ ɪɚɛɨɱɟɦ 
ɞɚɜɥɟɧɢɟɦ Ɋ=4,2 Ɇɉɚ, 2 ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɜɦɟɫɬɢɦɨɫɬɶɸ 30 ɦ3. 
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Ɋɢɫɭɧɨɤ 9.3 – ɋɯɟɦɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɞɥɹ ɡɚɪɹɞɤɢ 
ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ  

 
9.6 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɦɨɧɬɚɠɭ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɯɨɡɹɣɫɬɜɚ Ƚɗɋ 
 

ɇɚ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɪɚɛɨɬɚɸɳɢɟ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ 
ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ «ɉɪɚɜɢɥɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɪɚɛɨɬɚɸɳɢɟ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ», ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɢ 
ɝɚɡɨɩɪɨɜɨɞɨɜ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɸ, 
ɦɨɧɬɚɠɭ, ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɋɬɚɰɢɨɧɚɪɧɵɟ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɜɵɞɟɥɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɡɞɚɧɢɣ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɩɪɟɞɟɥɚɯ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ. ɋɬɟɧɵ ɢ ɩɟɪɟɤɪɵɬɢɹ ɷɬɢɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɤɚɩɢɬɚɥɶɧɵɦɢ ɫ ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɧɟ ɦɟɧɟɟ 2,5 ɱ. Ⱦɜɟɪɢ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɵ ɨɬɤɪɵɜɚɬɶɫɹ ɧɚɪɭɠɭ. ȼɟɧɬɢɥɹɰɢɹ ɢ ɨɬɨɩɥɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɵ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɧɢɯ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɩɪɟɞɟɥɚɯ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɨɪɦɚɥɶɧɭɸ 
ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬ +10 ɞɨ +30 °ɋ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ ɤɨɦɩɪɟɫɫɨɪɨɜ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ. 
ɉɨɦɟɳɟɧɢɟ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ. ȼ ɩɨɦɟɳɟɧɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɦɨɧɬɚɠɧɚɹ ɩɥɨɳɚɞɤɚ, ɨɬɞɟɥɟɧɧɚɹ ɩɟɪɟɝɨɪɨɞɤɨɣ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ 
ɤɨɦɩɪɟɫɫɨɪɨɜ. ȼ ɩɨɦɟɳɟɧɢɢ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 
ɪɚɡɦɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɚɩɩɚɪɚɬɭɪɵ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ 
ɞɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟ 
ɤɨɦɩɪɟɫɫɨɪɨɜ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɟɫɥɢ ɜ ɫɦɟɠɧɨɦ ɩɨɦɟɳɟɧɢɢ ɪɚɫɩɨɥɨɠɟɧɵ 
ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɢ ɯɢɦɢɱɟɫɤɢ ɨɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜɵɡɵɜɚɸɳɢɟ ɤɨɪɪɨɡɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɪɟɞɧɨ ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. ȼ ɩɨɦɟɳɟɧɢɢ 
ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɫɬɚ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɜ ɡɚɤɪɵɬɨɦ ɜɢɞɟ ɨɛɬɢɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɨɤɥɚɞɨɤ ɢ 
ɬ.ɩ. ɚ ɬɚɤɠɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɟɞɟɥɶɧɨɝɨ ɡɚɩɚɫɚ ɦɚɫɥɚ. Ɇɚɲɢɧɧɵɣ ɡɚɥ 
ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɥɟɞɭɟɬ ɨɫɧɚɳɚɬɶ ɫɪɟɞɫɬɜɚɦɢ ɨɩɟɪɚɬɢɜɧɨɣ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɫɜɹɡɢ. ȼɨɡɞɭɲɧɵɟ ɤɨɦɩɪɟɫɫɨɪɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 
ɛɨɥɟɟ 10 ɦ3/ɦɢɧ. ɫɥɟɞɭɟɬ ɨɛɨɪɭɞɨɜɚɬɶ ɤɨɧɰɟɜɵɦɢ ɯɨɥɨɞɢɥɶɧɢɤɚɦɢ ɢ 
ɜɥɚɝɨɦɚɫɥɨɨɬɞɟɥɢɬɟɥɹɦɢ. 

ȼɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ, ɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɦɢ ɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ 600 ɦ. 
ȼɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɩɪɹɦɵɯ ɥɭɱɟɣ ɫɨɥɧɰɚ. ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɷɥɟɤɬɪɨɩɨɞɨɝɪɟɜ ɞɥɹ ɨɬɬɚɢɜɚɧɢɹ 
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ɤɨɧɞɟɧɫɚɬɚ. Ɋɚɡɪɟɲɚɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɜ ɫɩɟɰɢɚɥɶɧɨ 
ɜɵɞɟɥɟɧɧɵɯ ɧɟ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɡɞɚɧɢɹ Ƚɗɋ, ɫɬɟɧɵ ɢ ɩɟɪɟɤɪɵɬɢɹ 
ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɛɵɬɶ ɤɚɩɢɬɚɥɶɧɵɦɢ ɫ ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɧɟ ɦɟɧɟɟ 2,5 ɱ. 
ɉɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜ 
ɩɨɦɟɳɟɧɢɢ ɪɚɜɧɭɸ ɧɚɪɭɠɧɨɣ. ɉɨɦɟɳɟɧɢɹ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɜ ɞɨɥɠɧɵ 
ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɥɟɝɤɨ ɫɛɪɚɫɵɜɚɟɦɵɦɢ ɩɚɧɟɥɹɦɢ ɢɥɢ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ 
ɞɪɭɝɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɪɚɡɪɭɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɱɚɫɬɢ ɡɞɚɧɢɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɢ 
ɛɨɥɟɟ 5 ɤɉɚ ɢɡ-ɡɚ ɚɜɚɪɢɢ ɫ ɨɞɧɢɦ ɧɚɢɛɨɥɶɲɢɦ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɦ. Ⱦɜɟɪɢ 
ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɨɬɤɪɵɜɚɬɶɫɹ ɧɚɪɭɠɭ. Ɏɭɧɞɚɦɟɧɬ ɩɨɞ ɤɚɠɞɵɣ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧ ɧɚ ɩɨɥɧɭɸ ɦɚɫɫɭ ɫ ɭɱɟɬɨɦ ɜɨɞɵ, 
ɡɚɥɢɜɚɟɦɨɣ ɧɚ ɜɪɟɦɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ. ȼɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɩɥɨɳɚɞɤɚɦɢ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɦɢ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 1,5 ɦ, ɚ ɦɟɠɞɭ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɦ ɢ 
ɫɬɟɧɨɣ - ɧɟ ɦɟɧɟɟ 1 ɦ. ȼ ɤɚɱɟɫɬɜɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɜ ɬɪɭɛɧɨɝɨ 
ɬɢɩɚ ɪɚɡɪɟɲɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨɡɞɭɯɨɩɪɨɜɨɞɵ - ɤɨɥɥɟɤɬɨɪɵ. 

Ɉɫɧɨɜɵ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɫɨɫɭɞɨɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ: ɬɟɯɧɢɱɟɫɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ, ɫɨɫɭɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɚɜɢɥɚɦɢ, 
ɤɨɬɨɪɵɟ ɪɚɡɪɚɛɨɬɚɧɵ ɨɪɝɚɧɚɦɢ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ ɢ 
ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɞɥɟɠɚɳɢɟ ɨɛɹɡɚɬɟɥɶɧɨɦɭ 
ɜɵɩɨɥɧɟɧɢɸ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɦɨɧɬɚɠɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ ɥɸɛɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. ɗɬɢ ɩɪɚɜɢɥɚ ɨɩɪɟɞɟɥɹɸɬ ɤɨɦɩɪɟɫɫɨɪɧɵɟ 
ɭɫɬɚɧɨɜɤɢ, ɧɚ ɤɨɬɨɪɵɟ ɨɧɢ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɢ ɧɚ ɤɨɬɨɪɵɟ ɧɟ 
ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɦɩɪɟɫɫɨɪɧɵɦ ɭɫɬɚɧɨɜɤɚɦ, ɢɯ ɭɫɬɚɧɨɜɤɟ, 
ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɟ, ɫɦɚɡɤɟ ɢ ɨɯɥɚɠɞɟɧɢɸ ɤɨɦɩɪɟɫɫɨɪɨɜ, 
ɨɱɢɫɬɤɟ ɜɨɡɞɭɯɚ, ɷɥɟɦɟɧɬɚɦ ɭɫɬɚɧɨɜɨɤ, ɬɚɤɢɦ, ɤɚɤ ɜɥɚɝɨɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɢ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɬ ɬɪɟɛɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɪɟɦɨɧɬɭ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɚ ɬɚɤɠɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ 
ɡɚ ɧɚɪɭɲɟɧɢɟ ɷɬɢɯ ɩɪɚɜɢɥ. Ⱥ ɬɚɤ ɠɟ ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɢ 
ɝɚɡɨɩɪɨɜɨɞɨɜ ɉȻ 03-581-03.  

 
9.7 ɍɩɪɚɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ 
 

ɍɩɪɚɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ. ɍɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɪɭɱɧɨɦ 
ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɚɯ; ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɞɨɥɠɧɨ 
ɩɟɪɟɞɚɜɚɬɶɫɹ ɜ Ⱥɋɍ Ɍɉ. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ (ɩɭɫɤ ɢ 
ɨɫɬɚɧɨɜɤɚ) ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɫɢɫɬɟɦɵ. Ɏɭɧɤɰɢɢ 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ – ɪɚɛɨɱɢɣ ɢ ɪɟɡɟɪɜɧɵɣ – ɞɨɥɠɧɵ ɦɟɧɹɬɶɫɹ ɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢɥɢ ɪɭɱɧɨɦ ɪɟɠɢɦɟ ɩɨ ɧɚɪɚɛɨɬɤɟ ɜ ɦɨɬɨɱɚɫɚɯ. Ⱥɥɝɨɪɢɬɦ 
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ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚɦɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɫɬɪɭɤɰɢɟɣ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ.  

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɦɭ ɤɨɧɬɪɨɥɸ ɩɨɞɥɟɠɚɬ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɨɟ ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɚɯ ɤɚɠɞɨɣ ɫɢɫɬɟɦɟ;  
ɛ) ɞɚɜɥɟɧɢɟ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɤɢ ɪɚɛɨɱɢɯ ɢ ɪɟɡɟɪɜɧɵɯ ɤɨɦɩɪɟɫɫɨɪɨɜ;  
ɜ) ɞɚɜɥɟɧɢɟ ɢ ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢ ɜɨɞɹɧɨɦ ɨɯɥɚɠɞɟɧɢɢ ɤɨɦɩɪɟɫɫɨɪɨɜ;  
ȼɢɡɭɚɥɶɧɨ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ:  
ɚ) ɞɚɜɥɟɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɚɯ;  
ɛ) ɞɚɜɥɟɧɢɟ ɩɨɫɥɟ ɤɨɦɩɪɟɫɫɨɪɚ;  
ɜ) ɞɚɜɥɟɧɢɟ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɟ;  
ɝ) ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). 

9.8 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɢ ɫɢɫɬɟɦɵ ɡɚɳɢɬ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 
 
Ɋɚɛɨɬɚ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɚ. Ⱦɨɥɠɧɵ ɛɵɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ ɜɫɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ ɩɨɥɭɱɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɫɢɝɧɚɥɢɡɚɰɢɹ ɨɛ ɨɬɤɥɨɧɟɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦ: 

- ɜɤɥɸɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ ɢ ɨɬɤɥɸɱɟɧɢɟ ɟɝɨ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɞɚɜɥɟɧɢɹ; 

- ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɫɧɢɠɟɧɢɢ 
ɞɚɜɥɟɧɢɹ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ ɢ ɨɬɤɥɸɱɟɧɢɟ ɟɝɨ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɞɚɜɥɟɧɢɹ; 

- ɨɬɤɪɵɬɢɟ ɩɟɪɟɩɭɫɤɧɵɯ ɤɥɚɩɚɧɨɜ ɩɪɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ 
ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɞɨ ɦɢɧɢɦɚɥɶɧɨɝɨ; ɜɤɥɸɱɟɧɢɟ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɢ ɧɟɞɨɩɭɫɬɢɦɨɦ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ ɢɥɢ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɢɠɟ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɩɪɟɞɟɥɨɜ; 

- ɡɚɤɪɵɬɢɟ ɩɟɪɟɩɭɫɤɧɵɯ ɤɥɚɩɚɧɨɜ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɧɚ 0,15 Ɇɉɚ; 

- ɜɤɥɸɱɟɧɢɟ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɧɚ 
0,1 Ɇɉɚ ɢɥɢ ɩɪɟɜɵɲɟɧɢɹ ɟɝɨ ɧɚ 0,2 Ɇɉɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
ɫɪɟɞɧɟɧɚɩɨɪɧɨɣ ɋɥɸɞɹɧɫɤɨɣ Ƚɗɋ ɜɵɫɨɬɨɣ 760 ɦ ɧɚ ɪɟɤɟ ɉɨɞɤɚɦɟɧɧɚɹ 
Ɍɭɧɝɭɫɤɚ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ 
ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ Ƚɗɋ

ɭɫɬN 1942,7 Ɇȼɬ. Ɉɩɪɟɞɟɥɟɧ 
ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 79,98 ɦ. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 10,98 
ɦɥɪɞ.ɤȼɬ·ɱ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

 ɦɚɤɫɢɦɚɥɶɧɵɣ – maxɇ 66,3ɦ;  

 ɪɚɫɱɟɬɧɵɣ  – ɪɇ 50,6ɦ;  

 ɦɢɧɢɦɚɥɶɧɵɣ  – minɇ 66,3ɦ.  ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 4400 ɦ3/ɫ.  
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɜɚɪɢɚɧɬɵ ɉɅ 70 ɢ ɉɅȾ 70 ɫ 

ɪɚɡɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ 
ɜɚɪɢɚɧɬ ɫ ɜɨɫɶɦɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 8,5 ɦ (ɉɅ70-ȼ-
850). 

Ⱦɥɹ ɬɭɪɛɢɧɵ ɛɵɥ ɪɚɫɫɱɢɬɚɧ ɝɟɧɟɪɚɬɨɪ ɋȼ-1596/170-66ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 242,8 Ɇȼɬ.  

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɄɊɍɗ-500ɤȼ – ɬɪɢ ɜɬɨɪɵɯ. ɉɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ –400000/500, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌȾɇɋ – 25000/15, ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ 
ɦɚɪɤɢ Ⱥɋ330/43.  

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɹɬɨ ɷɥɟɝɚɡɨɜɵɦ (ɄɊɍɗ-500) – əɗɍ 
500(ɗɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɢɣ ɡɚɜɨɞ), ɬ.ɤ. ɧɟɨɫɩɨɪɢɦɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɄɊɍɗ 
ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɸɬɫɹ: ɩɨɜɵɲɟɧɧɚɹ 
ɧɚɞɟɠɧɨɫɬɶ, ɤɨɦɩɚɤɬɧɨɫɬɶ (ɦɨɞɭɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ) ɢ ɡɚɜɨɞɫɤɚɹ ɫɛɨɪɤɚ, ɱɬɨ 
ɧɚɩɪɹɦɭɸ ɜɥɢɹɟɬ ɧɚ ɪɚɡɦɟɪɵ ɩɥɨɳɚɞɢ ɪɚɡɦɟɳɟɧɢɹ, ɫɬɨɢɦɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ 
ɨɫɧɨɜɚɧɢɹ ɩɥɨɳɚɞɤɢ ɩɨɞ ɄɊɍɗ ɢ ɩɪɨɫɬɨɬɭ ɨɛɫɥɭɠɢɜɚɧɢɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ ɝɟɧɟɪɚɬɨɪɧɵɣ 
ɤɨɦɩɥɟɤɫ FKG1F ɮɢɪɦɵ Alstom Grid .  
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ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ  ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɨɣ. ɋɬɪɨɢɬɟɥɶɧɵɟ 
ɪɚɫɯɨɞɵ ɩɪɨɩɭɫɤɚɸɬɫɹ ɱɟɪɟɡ ɝɪɟɛɟɧɤɭ. ɉɥɨɬɢɧɚ ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ 
ɢ ɛɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ. Ȼɟɪɟɝɨɜɵɟ ɩɪɢɦɵɤɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɛɟɬɨɧɧɨɣ ɝɥɭɯɨɣ 
ɩɥɨɬɢɧɨɣ Ɂɞɚɧɢɟ Ƚɗɋ – ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
 – ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 

ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ; 
 – ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 – ɝɥɭɯɢɟ ɛɟɬɨɧɧɚɹ, ɩɪɚɜɨ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɵ; 
 – ɡɞɚɧɢɟ Ƚɗɋ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. 
 ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ  

ɢ ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
 – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 49,0 ɦ; 
 – ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 35,0 ɦ; 
 – ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 14; 
 – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 18 ɦ; 
 – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 111,0ɦ; 
 – ɞɥɢɧɧɚ ɩɨ ɝɪɟɛɧɸ – 1250 ɦ. 
ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ. 
Ⱦɥɹ ɫɧɹɬɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɭɫɬɪɨɟɧɵ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ. 
Ɉɫɶ ɰɟɦɡɚɜɟɫɵ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4,9 ɦ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ. 

Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɫɨɫɬɚɜɥɹɸɬ 34 ɦ.  
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 

ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ 
ɩɨɫɬɨɹɧɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  

Ɋɚɡɪɟɡɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦɢ ɲɜɚɦɢ 
ɩɪɨɢɡɜɟɞɟɧɚ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ ɛɵɤɨɜ, 
ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɨɜ.   

Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,39 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɋɥɸɞɹɧɫɤɨɣ Ƚɗɋ 
ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɉ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  
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ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 – ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,12 

ɪɭɛ/ɤȼɬɱ; 
 – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 77 ɦɟɫɹɰ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɋɥɸɞɹɧɫɤɨɣ Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɶɸ 1942,7 Ɇȼɬ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɞɥɹ ȿɗɋ, ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 
ɪɚɡɜɢɬɢɹ ɪɟɝɢɨɧɚ, ɜɵɬɟɫɧɹɹ ɬɟɩɥɨɜɵɟ ɦɨɳɧɨɫɬɢ ɫ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ.  
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