
 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ ɢ ɷɤɫɩɟɪɬɢɡɚ ɧɟɞɜɢɠɢɦɨɫɬɢ 
ɤɚɮɟɞɪɚ 

 

ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

__________   ɇɚɡɢɪɨɜ Ɋ.Ⱥ. 
ɩɨɞɩɢɫɶ                Ɏ.ɂ.Ɉ 

«___» ___________ 20___ ɝ. 
   

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 

 

ɉɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɫɬɚɜɪɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɭɝɥɟɪɨɞɧɵɯ ɜɨɥɨɤɨɧ 

ɬɟɦɚ 

08.04.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» 
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

08.04.01.04 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ. ɗɧɟɪɝɨ- ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ» 
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 

 
 
 
 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ    _________            ɞɨɰɟɧɬ, ɤ.ɮ.-ɦ.ɧ.            Ƚ.ȿ. ɇɚɝɢɛɢɧ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ          ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ                       _________                                                ȿ. Ⱥ. ȼɚɯɪɭɲɟɜɚ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                              ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ɋɟɰɟɧɡɟɧɬ                          _________          ________________        _____________    
ɩɨɞɩɢɫɶ, ɞɚɬɚ          ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2020 



 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ ɢ ɷɤɫɩɟɪɬɢɡɚ ɧɟɞɜɢɠɢɦɨɫɬɢ 
ɤɚɮɟɞɪɚ 

 
 
 
 

 ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

__________   ɇɚɡɢɪɨɜ Ɋ.Ⱥ. 
ɩɨɞɩɢɫɶ                Ɏ.ɂ.Ɉ 

«___» ___________ 20___ ɝ. 
 

 

 

 
ɁȺȾȺɇɂȿ  

ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 
 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ    
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2020 ɝ 



 
 

 
ɋɬɭɞɟɧɬɭ___________ȼɚɯɪɭɲɟɜɨɣ ȿɤɚɬɟɪɢɧɟ Ⱥɧɞɪɟɟɜɧɨɣ_____________________                                                                                            

ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 
 
Ƚɪɭɩɩɚ___ɋɎ18-04Ɇ____ɇɚɩɪɚɜɥɟɧɢɟ (ɩɪɨɮɢɥɶ) 08.04.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ»                
                          (ɧɨɦɟɪ)                                                                                (ɤɨɞ) 

 
____08.04.01.04 «Пɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ. Эɧɟɪɝɨ- ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ»___ 
 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɉɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɩɪɢ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɫɬɚɜɪɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɝɥɟɪɨɞɧɵɯ ɜɨɥɨɤɨɧ_______  

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 16412/ɫ ɨɬ 25.10.2018 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: Ƚ.ȿ. ɇɚɝɢɛɢɧ, ɤ.ɮ.-ɦ.ɧ., ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɉɁɢɗɇ________  
                                     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɇɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɟ ɞɨɤɭɦɟɧɬɵ, 

ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ, ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, 

ɨɮɢɰɢɚɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɨɪɝɚɧɨɜ, ɭɱɟɛɧɢɤɢ, ɫɩɪɚɜɨɱɧɢɤɢ, 

ɧɚɭɱɧɵɟ ɞɨɤɥɚɞɵ ɢ ɨɬɱɟɬɵ, ɦɚɬɟɪɢɚɥɵ ɤɨɧɮɟɪɟɧɰɢɣ ɢ ɫɟɦɢɧɚɪɨɜ, ɫɩɪɚɜɨɱɧɵɟ 

ɞɚɧɧɵɟ ɫɟɬɢ Internet, ɦɚɬɟɪɢɚɥɵ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɩɪɚɤɬɢɤɢ 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 

 ȼɜɟɞɟɧɢɟ; 
 Ƚɥɚɜɚ 1. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ; 
 Ƚɥɚɜɚ 2. Ɉɩɢɫɚɧɢɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ; 
 Ƚɥɚɜɚ 3. Ɉɛɨɫɧɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ; 
 Ɂɚɤɥɸɱɟɧɢɟ; 
 ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ; 
 ɉɪɢɥɨɠɟɧɢɹ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: 10-15 ɫɥɚɣɞɨɜ ɩɪɟɡɟɧɬɚɰɢɨɧɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, ɞɚɸɳɢɟ ɩɨɥɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɨ ɯɨɞɟ ɢ ɢɬɨɝɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                               _________                                 Ƚ.ȿ. ɇɚɝɢɛɢɧ 

   ɩɨɞɩɢɫɶ                                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                                         ȿ. Ⱥ. ȼɚɯɪɭɲɟɜɚ 

ɩɨɞɩɢɫɶ, ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 
 
                                                                                                                      
                                                                  
 

                                                                          «____»_____________________2020 ɝ. 



 
 

 

ɄȺɅȿɇȾȺɊɇЫɃ ȽɊȺɎɂɄ 

ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ 

1.Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɋɟɧɬɹɛɪɶ-ɞɟɤɚɛɪɶ 2018 

2.Ɏɨɪɦɢɪɨɜɚɧɢɟ Ƚɥɚɜɵ 1 ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ əɧɜɚɪɶ-ɦɚɪɬ 2019 

3. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ, ɢɡɭɱɟɧɢɟ 

ɦɟɬɨɞɨɥɨɝɢɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 
Ⱥɩɪɟɥɶ- ɦɚɣ 2019 

4. Ɏɨɪɦɢɪɨɜɚɧɢɟ Ƚɥɚɜɵ 2 ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɂɸɧɶ –ɚɜɝɭɫɬ 2019 

5. ɉɨɞɝɨɬɨɜɤɚ ɨɛɪɚɡɰɨɜ, ɩɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɢ 

ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɫɯɟɦɟ 1. ȼɵɩɨɥɧɟɧɢɟ 

ɩɪɨɱɧɨɫɬɧɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

ɋɟɧɬɹɛɪɶ-ɞɟɤɚɛɪɶ 2019 

6. ɉɨɞɝɨɬɨɜɤɚ ɨɛɪɚɡɰɨɜ, ɩɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɢ 

ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɫɯɟɦɟ 2. 
əɧɜɚɪɶ-ɦɚɪɬ 2020 

7. Ɏɨɪɦɢɪɨɜɚɧɢɟ Ƚɥɚɜɵ 3 ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ Ɇɚɪɬ –ɦɚɣ 2020 

8. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɢ ɨɮɨɪɦɥɟɧɢɟ ɦɚɝɢɫɬɟɪɫɤɨɣ 

ɞɢɫɫɟɪɬɚɰɢɢ. Ɋɟɰɟɧɡɢɪɨɜɚɧɢɟ 
ɂɸɧɶ 2020 

9. Ɂɚɳɢɬɚ ɂɸɥɶ 2020 

 

 

 

                                                                          «___»_____________________2020 ɝ. 
 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                              _________                                 Ƚ.ȿ. ɇɚɝɢɛɢɧ 
 ɩɨɞɩɢɫɶ                                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ          _________                             ȿ. Ⱥ. ȼɚɯɪɭɲɟɜɚ 
ɩɨɞɩɢɫɶ                                           ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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ȼȼȿȾȿɇɂȿ 
 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɉɛɥɚɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɡɭɱɚɟɬɫɹ ɦɧɨɝɢɦɢ 

ɭɱɟɧɵɦɢ, ɤɚɤ ɡɚ ɪɭɛɟɠɨɦ, ɬɚɤ ɢ ɜɧɭɬɪɢ ɫɬɪɚɧɵ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɲɟɧɢɹ 

ɩɪɨɛɥɟɦɵ ɧɚɞɟɠɧɨɫɬɢ ɨɬɦɟɱɚɟɬɫɹ, ɤɚɤ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɡɞɚɧɢɣ ɢɥɢ ɫɨɨɪɭɠɟɧɢɣ, 

ɬɚɤ ɢ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɛɟɡɨɩɚɫɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬɦɟɱɚɟɬɫɹ ɜɨ ɜɫɟɯ ɨɛɥɚɫɬɹɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɤɚɤ ɩɪɢ 

ɤɚɩɢɬɚɥɶɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɠɢɥɵɟ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɡɞɚɧɢɹ) ɬɚɤ ɢ ɩɪɢ ɥɢɧɟɣɧɨɦ (ɦɨɫɬɵ, ɞɨɪɨɝɢ).  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɢ ɡɚɪɭɛɟɠɧɨɣ ɩɪɚɤɬɢɤɟ ɧɚɤɨɩɥɟɧɨ 

ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɨɜ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɪɢɟɦɨɜ ɭɫɢɥɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɢ. Ɍɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɭɫɢɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɭɠɟ ɩɨɤɚɡɚɥɢ ɫɜɨɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɚ ɩɪɚɤɬɢɤɟ, ɢ ɞɨɤɚɡɚɥɢ, ɱɬɨ ɨɧɢ 

ɨɬɥɢɱɧɨ ɜɵɩɨɥɧɹɸɬ ɫɜɨɸ ɪɨɥɶ ɜ ɩɥɚɧɟ ɩɨɜɵɲɟɧɢɹ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɟɫɭɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ. ɇɨ ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɛɨɥɶɲɢɧɫɬɜɨ 

ɬɪɚɞɢɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɢɦɟɸɬ ɪɹɞ ɨɛɳɢɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɬɚɤɢɯ ɤɚɤ ɜɵɫɨɤɚɹ 

ɫɬɨɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɛɨɱɟɦɭ ɜɪɟɦɟɧɢ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ 

ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɛɟɡ ɜɵɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɮɚɤɬɨɪɚɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, 

ɱɬɨ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɫɭɳɟɫɬɜɭɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɢ ɩɨɫɥɟɞɭɸɳɟɦ 

ɩɪɢɦɟɧɟɧɢɢ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɩɨɫɨɛɨɜ ɭɫɢɥɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɛɵ ɩɨɡɜɨɥɹɥɢ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ ɫ ɦɟɧɶɲɢɦɢ 

ɬɪɭɞɨɡɚɬɪɚɬɚɦɢ ɢ ɦɟɧɶɲɟɣ ɫɬɨɢɦɨɫɬɶɸ.  

Ɉɞɧɢɦɢ ɢɡ ɬɚɤɢɯ ɧɨɜɲɟɫɬɜ ɹɜɥɹɸɬɫɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ 

ɨɫɧɨɜɟ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɭɝɥɟɪɨɞɧɵɯ ɜɨɥɨɤɨɧ. Ⱦɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɭɠɟ ɧɚɲɟɥ ɫɜɨɟ 

ɩɪɢɦɟɧɟɧɢɟ ɜɨ ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ, ɬɚɤɢɯ ɤɚɤ ɚɷɪɨɤɨɫɦɢɱɟɫɤɚɹ ɢ ɚɜɢɚɰɢɨɧɧɚɹ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜ ɫɮɟɪɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɍɝɥɟɪɨɞɧɨɟ ɜɨɥɨɤɧɨ ɭɫɩɟɲɧɨ 

ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɡɚɪɭɛɟɠɧɵɯ ɫɬɪɚɧɚɯ ɤɚɤ ɦɚɬɟɪɢɚɥ ɞɥɹ ɭɫɢɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
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ɤɨɧɫɬɪɭɤɰɢɣ. Ⱦɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɭɠɟ ɞɚɜɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɚɷɪɨɤɨɫɦɢɱɟɫɤɨɣ ɢ 

ɚɜɢɚɰɢɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɢ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ ɫɟɛɹ, ɤɚɤ ɦɚɬɟɪɢɚɥ 

ɨɛɥɚɞɚɸɳɢɣ ɛɨɥɶɲɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɝɢɛɤɨɫɬɶɸ, ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɞɚɜɥɟɧɢɸ ɢ 

ɜɵɫɨɤɨɣ ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɶɸ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɭɫɢɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ 

ɨɤɚɡɵɜɚɟɬɫɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɤɚɤ 

ɩɨ ɫɪɨɤɚɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɬɚɤ ɢ ɩɨ ɫɬɨɢɦɨɫɬɢ. ȼ Ɋɨɫɫɢɢ ɬɚɤɠɟ ɢɦɟɟɬɫɹ 

ɭɫɩɟɲɧɚɹ ɩɪɚɤɬɢɤɚ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɭɝɥɟɪɨɞɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɜ ɤɚɱɟɫɬɜɟ ɭɫɢɥɢɜɚɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ ɤɚɦɟɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. 

ɋɬɟɩɟɧɶ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɢ ɩɪɨɛɥɟɦɵ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɭɬɟɦ ɢɡɭɱɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɪɚɛɨɬ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ 

ɡɚɪɭɛɟɠɧɵɯ ɭɱɟɧɵɯ ɜɟɞɭɳɢɯ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢɧɫɬɢɬɭɬɨɜ, ɜɵɫɲɢɯ 

ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɫɢɫɬɟɦ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ. 

ɂɫɫɥɟɞɨɜɚɬɟɥɢ, Ɉɜɱɢɧɧɢɤɨɜ, ȿɮɢɦɨɜ, Ɍɢɦɨɮɟɟɜ, Ʉɨɧɞɪɚɬɨɜ, ɡɚɧɢɦɚɥɢɫɶ 

ɜɨɩɪɨɫɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɭɫɢɥɟɧɢɟɦ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ, 

ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ, ɬɚɤɢɟ ɤɚɤ ɦɨɫɬɵ [1-8]. 

ȼ ɪɚɦɤɚɯ ɪɚɛɨɬ Ⱥɬɚ ɗɥɶ Ʉɚɪɢɦ ɒɨɟɚɛ, Ɇɢɯɭɛɚ Ⱥɯɦɚɞɚ, Ʉɚɪɬɭɡɨɜɚ, 

ɒɢɥɢɧɚ, ɍɫɬɢɧɨɜɚ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɩɪɨɛɥɟɦɚ ɩɪɢɦɟɧɟɧɢɹ ɭɝɥɟɪɨɞɧɵɯ 

ɤɨɦɩɨɡɢɬɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɢ ɭɫɢɥɟɧɢɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ [9-16]. 

ȼ ɪɚɦɤɚɯ ɫɜɨɢɯ ɪɚɛɨɬ, ɋ.Ⱥ. Ȼɨɤɚɪɟɜɵɦ, ȼ.Ɇ. Ʉɚɪɬɨɩɨɥɶɰɟɜɵɦ, ȼ. Ʉɨɥɨɬɬɢ 

(ɂɬɚɥɢɹ), Ⱥ. ɇɚɧɧɢ (ɋɒȺ), Ⱦ.ɇ. ɋɦɟɪɞɨɜɵɦ, ȼ.ɂ. ɒɟɫɬɟɪɢɤɨɜɵɦ, ɛɵɥɢ 

ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɭɫɢɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɫɬɨɜɵɯ 

ɫɨɨɪɭɠɟɧɢɣ ɫɢɫɬɟɦ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

[17-26]. 

Ɋɚɛɨɬɚ ɭɩɪɨɱɧёɧɧɵɯ ɭɝɥɟɜɨɥɨɤɧɨɦ ɷɥɟɦɟɧɬɨɜ ɩɨɞ ɦɧɨɝɨɤɪɚɬɧɨ 

ɩɨɜɬɨɪɹɸɳɢɦɢɫɹ ɧɚɝɪɭɡɤɚɦɢ ɛɵɥɚ ɢɡɭɱɟɧɚ Ⱦ.ɇ. ɋɦɟɪɞɨɜ, Ɋ. Ƚɭɫɫɟɧɝɨɜɟɧ, 

ɀ.Ⱥ.Ɉ. Ȼɚɪɪɨɫ, Ⱥ. ɉɪɨɬɚ [25,26, 29-32]. 

Ⱥ.Ⱥ. ɒɢɥɢɧɵɦ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɢ ɪɚɫɫɦɨɬɪɟɧɚ ɦɟɬɨɞɢɤɚ ɩɨ ɪɚɫɱɟɬɭ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɜ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 
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ɝɪɚɠɞɚɧɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ ɚɜɬɨɞɨɪɨɠɧɵɟ ɦɨɫɬɵ, ɤɨɬɨɪɵɟ 

ɛɵɥɢ ɭɫɢɥɟɧɵ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɜ ɪɚɦɤɚɯ 

ɪɚɛɨɬɚɯ Ⱦ.ɇ. ɋɦɟɪɞɨɜɚ ɢ ȼ.ɂ. ɒɟɫɬɟɪɢɤɨɜɚ [27, 28]. 

ȺɈ «ɉɪɟɩɪɟɝ - ɫɨɜɪɟɦɟɧɧɵɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ», ɈɈɈ 

«ɂɧɠɟɧɟɪɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɰɟɧɬɪ «ɂɧɬɟɪɚɤɜɚ»», ɈɈɈ «ȻȺɋɎ 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɋɢɫɬɟɦɵ», ɎȽɍɉ «Ɋɨɫɫɢɣɫɤɢɣ ɞɨɪɨɠɧɵɣ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ», ɈɈɈ «ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ 

ɛɟɬɨɧɚ ɢ ɠɟɥɟɡɨɛɟɬɨɧɚ» ɢ ɞɪɭɝɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɡɪɚɛɨɬɚɥɢ ɪɭɤɨɜɨɞɫɬɜɚ ɢɥɢ 

ɫɬɚɧɞɚɪɬɵ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɭɫɢɥɟɧɢɸ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ, 

ɫɨɨɪɭɠɟɧɢɣ ɢ ɚɜɬɨɞɨɪɨɠɧɵɯ ɦɨɫɬɨɜ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ [33-36]. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɧɚɤɨɩɥɟɧɧɨɝɨ ɡɚɪɭɛɟɠɧɨɝɨ ɢ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɨɩɵɬɚ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɭɫɢɥɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɣ ɜɧɟɲɧɢɦ ɚɪɦɢɪɨɜɚɧɢɟɦ 

ɦɚɬɟɪɢɚɥɚɦɢ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɪɚɡɥɢɱɧɵɟ 

ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɜɢɞɟ ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɨɪɝɚɧɢɡɚɰɢɣ ɢ 

ɞɪɭɝɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ.  

ɉɟɪɜɵɣ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɫɜɨɞ ɩɪɚɜɢɥ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɢ ɩɪɢɧɹɬ ɜ 2015 ɝɨɞɭ, 

ɧɚɡɵɜɚɥɫɹ ɋɉ 164.1325800.2014 «ɍɫɢɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ», ɜ ɧɟɦ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ 

ɭɫɢɥɟɧɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɛɚɥɨɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɞɜɭɦ ɝɪɭɩɩɚɦ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, 

ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɩɪɢ ɭɫɢɥɟɧɢɢ [35].  

ɐɟɥɶɸ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɧɵɯ 

ɪɟɲɟɧɢɣ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɫɬɚɜɪɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ 

ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ ɜ ɪɚɛɨɬɟ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 Ɋɚɫɫɦɨɬɪɟɬɶ ɩɨɧɹɬɢɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɫɬɚɜɪɚɰɢɢ; 
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 ɂɡɭɱɢɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɭɫɢɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ; 

 Ɋɚɡɪɚɛɨɬɚɬɶ ɫɯɟɦɵ ɭɫɢɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

 ɉɪɨɜɟɫɬɢ ɢɫɩɵɬɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɯɟɦɵ; 

 ɉɪɨɜɟɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ. 

Ɉɛɥɚɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɩɚɫɩɨɪɬɭ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ȼȺɄ 05.23.01 «ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɡɞɚɧɢɹ ɢ 

ɫɨɨɪɭɠɟɧɢɹ», ɚ ɢɦɟɧɧɨ ɩɭɧɤɬɭ 3 «ɋɨɡɞɚɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ 

ɪɚɫɱɟɬɚ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɧɨɜɶ ɜɨɡɜɨɞɢɦɵɯ, 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɢ ɭɫɢɥɢɜɚɟɦɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚɢɛɨɥɟɟ ɩɥɨɬɧɨ 

ɭɱɢɬɵɜɚɸɳɢɯ ɫɩɟɰɢɮɢɤɭ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɢɯ, ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ, ɫɩɟɰɢɮɢɤɭ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɞɪɭɝɢɟ ɨɫɨɛɟɧɧɨɫɬɢ».    

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɭɫɢɥɢɜɚɟɦɵɟ ɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɭɫɢɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɭɝɥɟɪɨɞɧɵɦ 

ɜɨɥɨɤɧɨɦ. 

ɇɚɭɱɧɚɹ ɝɢɩɨɬɟɡɚ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 

ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ ɞɥɹ ɭɫɢɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɞɨɥɠɧɨ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɭɦɟɧɶɲɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɭɫɢɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢ 

ɨɛɟɫɩɟɱɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɨɱɧɨɫɬɢ. 

ɇɚɭɱɧɭɸ ɧɨɜɢɡɧɭ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 

ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɭɫɢɥɟɧɢɸ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɜɵɫɢɬɶ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɪɟɫɬɚɜɪɚɰɢɢ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ 

ɦɟɬɨɞɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɤɚɤ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ, ɬɚɤ ɢ ɩɪɢ 

ɪɟɫɬɚɜɪɚɰɢɨɧɧɵɯ ɪɚɛɨɬɚɯ, ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ 

ɝɚɛɚɪɢɬɨɜ ɭɫɢɥɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɵɦɢ 

ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ. 
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Ɍɟɨɪɟɬɢɱɟɫɤɨɣ ɛɚɡɨɣ ɞɥɹ ɞɢɫɫɟɪɬɚɰɢɢ ɩɨɫɥɭɠɢɥɢ ɧɚɭɱɧɵɟ ɪɚɛɨɬɵ 

ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɭɱɟɧɵɯ ɪɚɡɥɢɱɧɵɯ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ 

ɢɧɫɬɢɬɭɬɨɜ, ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɫɢɫɬɟɦ ɜɧɟɲɧɟɝɨ 

ɚɪɦɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɧɨɪɦɚɬɢɜɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ. 

Ɇɟɬɨɞɨɥɨɝɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɤɨɦɩɥɟɤɫɟ ɫɩɨɫɨɛɨɜ ɧɚɭɱɧɨɝɨ 

ɩɨɡɧɚɧɢɹ: ɧɚɬɭɪɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɥɨɝɢɱɟɫɤɨɝɨ ɢ 

ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɉɪɨɜɟɞɟɧɵ ɱɢɫɥɟɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢɟɦɵ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɫɨɩɨɫɬɚɜɢɬɟɥɶɧɵɣ 

ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ. 

ɉɭɛɥɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɨɩɭɛɥɢɤɨɜɚɧɵ ɜ 2 ɫɬɚɬɶɹɯ, ɜ ɫɛɨɪɧɢɤɚɯ, ɜɯɨɞɹɳɢɯ ɜ ɫɢɫɬɟɦɭ 

ɧɚɭɱɧɨɝɨ ɰɢɬɢɪɨɜɚɧɢɹ Ɋɂɇɐ. 

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ. ɋɬɪɭɤɬɭɪɚ ɪɚɛɨɬɵ, ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɵɦɢ ɰɟɥɹɦɢ ɢ ɡɚɞɚɱɚɦɢ. Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɪɚɡɞɟɥɨ, ɜɜɟɞɟɧɢɟ, ɬɪɢ ɝɥɚɜɵ, ɚ ɬɚɤɠɟ ɡɚɤɥɸɱɟɧɢɟ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɪɢɥɨɠɟɧɢɹ. Ɍɟɤɫɬ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 74 ɫɬɪɚɧɢɰɚɯ, 

ɜɤɥɸɱɚɹ 8 ɬɚɛɥɢɰ, 4 ɝɪɚɮɢɤɚ ɢ 30 ɪɢɫɭɧɤɚ, ɛɢɛɥɢɨɝɪɚɮɢɸ ɢɡ 85 ɢɫɬɨɱɧɢɤɨɜ, 

ɩɪɢɥɨɠɟɧɢɹ ɢɡɥɨɠɟɧɵ ɧɚ 8 ɫɬɪɚɧɢɰɚɯ. 

Ⱥɜɬɨɪɫɤɢɟ ɪɚɡɪɚɛɨɬɤɢ ɨɫɧɨɜɚɧɵ ɧɚ ɞɚɧɧɵɯ ɩɨɥɭɱɟɧɧɵɯ ɚɜɬɨɪɨɦ ɜ ɯɨɞɟ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɩɟɪɢɨɞ 2018-2020 ɝɨɞɚ.  
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1. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ 

 

1.1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɫɬɚɜɪɚɰɢɢ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ 

 

ȼ ɩɪɨɰɟɫɫɟ ɫɜɨɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɜɨɡɞɟɣɫɬɜɢɸ ɪɚɡɥɢɱɧɵɯ ɫɢɥɨɜɵɯ ɢ ɧɟ ɫɢɥɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɜɥɢɹɧɢɟ ɤɨɬɨɪɵɯ 

ɜɵɡɵɜɚɟɬ ɮɢɡɢɱɟɫɤɢɣ ɢɡɧɨɫ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɭɦɟɧɶɲɟɧɢɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɡɚ ɫɱɟɬ 

ɩɨɬɟɪɢ ɟɝɨ ɷɥɟɦɟɧɬɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɤɚɱɟɫɬɜ.  

ɉɨɦɢɦɨ ɮɢɡɢɱɟɫɤɨɝɨ ɢɡɧɨɫɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɩɪɟɬɟɪɩɟɜɚɸɬ 

ɦɨɪɚɥɶɧɵɣ ɢɡɧɨɫ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟɦ ɩɥɚɧɢɪɨɜɤɢ 

ɡɞɚɧɢɣ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɫɨɜɪɟɦɟɧɧɵɦ 

ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɡɞɚɧɢɣ, ɢɯ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɜɟɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. ȼɨɩɪɨɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɮɢɡɢɱɟɫɤɨɝɨ ɢ ɦɨɪɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɪɟɲɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɪɟɫɬɚɜɪɚɰɢɢ.  

ɋɨɝɥɚɫɧɨ ɫɬɚɬɶɢ 1 Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɨɞɟɤɫɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨɞ 

ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɩɨɧɢɦɚɟɬɫɹ: 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 

ɥɢɧɟɣɧɵɯ ɨɛɴɟɤɬɨɜ) – ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɱɚɫɬɟɣ (ɜɵɫɨɬɵ, ɤɨɥɢɱɟɫɬɜɚ ɷɬɚɠɟɣ, ɩɥɨɳɚɞɢ, ɨɛɴɟɦɚ), ɜ ɬɨɦ 

ɱɢɫɥɟ ɧɚɞɫɬɪɨɣɤɚ, ɩɟɪɟɫɬɪɨɣɤɚ, ɪɚɫɲɢɪɟɧɢɟ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ ɡɚɦɟɧɚ ɢ (ɢɥɢ) ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɟɫɭɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɡɚɦɟɧɵ 

ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɚɧɚɥɨɝɢɱɧɵɟ ɢɥɢ ɢɧɵɟ ɭɥɭɱɲɚɸɳɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɷɥɟɦɟɧɬɵ ɢ (ɢɥɢ) ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɭɤɚɡɚɧɧɵɯ 

ɷɥɟɦɟɧɬɨɜ.  

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɥɢɧɟɣɧɵɯ ɨɛɴɟɤɬɨɜ - ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɥɢɧɟɣɧɵɯ 

ɨɛɴɟɤɬɨɜ ɢɥɢ ɢɯ ɭɱɚɫɬɤɨɜ (ɱɚɫɬɟɣ), ɤɨɬɨɪɨɟ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɢɡɦɟɧɟɧɢɟ ɤɥɚɫɫɚ, 
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ɤɚɬɟɝɨɪɢɢ ɢ (ɢɥɢ) ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ (ɦɨɳɧɨɫɬɢ, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɢ ɞɪɭɝɢɯ) ɢɥɢ 

ɩɪɢ ɤɨɬɨɪɨɦ ɬɪɟɛɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɝɪɚɧɢɰ ɩɨɥɨɫ ɨɬɜɨɞɚ ɢ (ɢɥɢ) ɨɯɪɚɧɧɵɯ ɡɨɧ 

ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ. 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ ɨɬ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ 

ɫɬɚɪɟɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɭɬɟɦ ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫ ɰɟɥɶɸ 

ɭɥɭɱɲɟɧɢɹ ɢɯ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɤɚɱɟɫɬɜ. 

Ɉɞɧɢɦ ɢɡ ɚɫɩɟɤɬɨɜ, ɬɪɟɛɭɸɳɢɯ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɪɨɜɟɞɟɧɢɹ 

ɪɟɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɢ ɪɟɫɬɚɜɪɚɰɢɨɧɧɵɯ ɪɚɛɨɬ, ɹɜɥɹɟɬɫɹ ɠɢɥɢɳɧɵɣ ɮɨɧɞ, 

ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɚɜɚɪɢɣɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ 

ɧɚɝɪɭɡɨɤ, ɢɡɧɨɫɨɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ 

ɦɨɪɚɥɶɧɨɦ ɢɡɧɨɫɟ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɜɚɪɢɣɧɨɝɨ ɠɢɥɨɝɨ ɮɨɧɞɚ ɩɪɢɜɨɞɢɬɫɹ ɜ ɩ. 2 ɫɬ. 2 

Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ "Ɉ Ɏɨɧɞɟ ɫɨɞɟɣɫɬɜɢɹ ɪɟɮɨɪɦɢɪɨɜɚɧɢɸ ɠɢɥɢɳɧɨ-

ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ" ɨɬ 21.07.2007 N 185-ɎɁ. 

Ⱥɜɚɪɢɣɧɵɣ ɠɢɥɢɳɧɵɣ ɮɨɧɞ — ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ ɜ 

ɦɧɨɝɨɤɜɚɪɬɢɪɧɵɯ ɞɨɦɚɯ, ɩɪɢɡɧɚɧɧɵɯ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɞɨ 01.01.2017 

ɚɜɚɪɢɣɧɵɦɢ ɢ ɩɨɞɥɟɠɚɳɢɦɢ ɫɧɨɫɭ ɢɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜ ɫɜɹɡɢ ɫ ɮɢɡɢɱɟɫɤɢɦ 

ɢɡɧɨɫɨɦ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɋɨɫɬɨɹɧɢɟ ɚɜɚɪɢɣɧɨɫɬɢ ɠɢɥɢɳɧɨɝɨ ɮɨɧɞɚ ɧɚɱɢɧɚɹ ɫ 1995 ɝɨɞɚ ɜ Ɋɨɫɫɢɢ ɧɚ 

ɫɟɝɨɞɧɹɲɧɢɣ ɦɨɦɟɧɬ ɨɬɪɚɠɟɧɨ ɜ ɝɪɚɮɢɤɟ 1.1 [39]. 
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Ƚɪɚɮɢɤ 1.1 – ɋɨɫɬɨɹɧɢɟ ɚɜɚɪɢɣɧɨɫɬɢ ɠɢɥɢɳɧɨɝɨ ɮɨɧɞɚ 

 

ɉɨ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɫ 1995 ɝɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɠɢɥɶɹ, ɤɨɬɨɪɨɟ 

ɩɨɞɥɟɠɢɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɧɨɫɭ. 

Ɍɚɤ ɠɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɬɪɟɛɭɟɬ ɜɧɢɦɚɧɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɦɨɫɬɨɜɵɯ 

ɫɨɨɪɭɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸ ɫɨɜɪɟɦɟɧɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɢɥɢ ɭɬɪɚɬɢɥɢ ɫɜɨɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɣ, 

ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɨɤ ɢɥɢ ɜ ɯɨɞɟ ɮɢɡɢɱɟɫɤɨɝɨ ɢɡɧɨɫɚ ɫɚɦɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɨ ɫɨɫɬɨɹɧɢɸ ɧɚ ɧɚɱɚɥɨ 2019 ɝɨɞɚ 64 ɬɵɫ. 943 ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹ 

ɱɢɫɥɹɬɫɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɢ ɦɟɫɬɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɢɡ ɧɢɯ 

ɛɨɥɟɟ 52 ɬɵɫ. – ɤɚɩɢɬɚɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, 12,5 – ɞɟɪɟɜɹɧɧɵɟ. ɉɨ ɢɧɮɨɪɦɚɰɢɢ 

ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɞɨɪɨɠɧɵɦ ɯɨɡɹɣɫɬɜɨɦ, 3 ɬɵɫ. 867 ɦɨɫɬɨɜ ɧɚɯɨɞɹɬɫɹ ɜ 

ɚɜɚɪɢɣɧɨɦ ɢ ɩɪɟɞɚɜɚɪɢɣɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

ɉɨ ɞɚɧɧɵɦ ɪɟɝɢɨɧɚɥɶɧɵɯ ɚɜɬɨɞɨɪɨɜ, ɫɟɝɨɞɧɹ ɬɪɟɛɭɟɬɫɹ: ɪɟɦɨɧɬ – 571 

ɦɨɫɬɚ, ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ 1 ɬɵɫ. 365 ɦɨɫɬɨɜ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ – 1 ɬɵɫ. 580 ɦɨɫɬɨɜ 

[40].  
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ȿɳɟ ɨɞɧɢɦ ɚɫɩɟɤɬɨɦ ɤɨɬɨɪɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɢɬɶ ɜɧɢɦɚɧɢɟ ɜ ɪɚɦɤɚɯ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɫɬɚɜɪɚɰɢɢ ɹɜɥɹɟɬɫɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 

ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ. ɋɥɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɩɚɦɹɬɧɢɤɨɜ ɤɭɥɶɬɭɪɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨɦɢɦɨ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɫɢɥɟɧɢɹ ɨɛɴɟɤɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɬɚɤ ɠɟ ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɢɡɤɨ 

ɫɨɯɪɚɧɢɬɶ ɟɝɨ ɜɢɡɭɚɥɶɧɵɣ ɨɛɥɢɤ ɫ ɩɟɪɜɨɢɫɬɨɱɧɢɤɨɦ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɱ. 1 ɫɬ. 754 Ƚɪɚɠɞɚɧɫɤɨɝɨ ɤɨɞɟɤɫɚ ɊɎ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɛɧɨɜɥɟɧɢɟ, ɩɟɪɟɫɬɪɨɣɤɭ, ɪɟɫɬɚɜɪɚɰɢɸ ɡɞɚɧɢɹ ɢɥɢ ɫɨɨɪɭɠɟɧɢɹ. 

ɋɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɭ "Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ 

(ɩɚɦɹɬɧɢɤɚɯ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 25.06.2002 

N 73-ɎɁ: 

Ɋɟɫɬɚɜɪɚɰɢɹ ɩɚɦɹɬɧɢɤɚ ɢɥɢ ɚɧɫɚɦɛɥɹ – ɷɬɨ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ, 

ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ, ɩɪɨɟɤɬɧɵɟ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɛɨɬɵ, ɩɪɨɜɨɞɢɦɵɟ ɜ ɰɟɥɹɯ 

ɜɵɹɜɥɟɧɢɹ ɢ ɫɨɯɪɚɧɟɧɢɹ ɢɫɬɨɪɢɤɨ-ɤɭɥɶɬɭɪɧɨɣ ɰɟɧɧɨɫɬɢ ɨɛɴɟɤɬɚ ɤɭɥɶɬɭɪɧɨɝɨ 

ɧɚɫɥɟɞɢɹ.  

ɉɨ ɞɚɧɧɵɦ ɦɢɧɢɫɬɟɪɫɬɜɚ ɤɭɥɶɬɭɪɵ ɧɚ 2011 ɝɨɞ ɜ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ 

ɫɨɫɬɨɹɧɢɢ ɧɚɯɨɞɢɥɨɫɶ ɜɫɟɝɨ 35,7 % ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɛɨɥɟɟ 8 

ɬɵɫɹɱ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ ɢɦɟɥɢ ɚɜɚɪɢɣɧɨɟ ɫɨɫɬɨɹɧɢɟ. ȼɫɟɝɨ ɫ 2012 

ɩɨ 2019 ɝɨɞɵ ɛɵɥɨ ɨɬɪɟɫɬɚɜɪɢɪɨɜɚɧɨ ɛɨɥɟɟ 900 ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ 

[38]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɦɨɦɟɧɬ ɜɨ ɦɧɨɝɢɯ ɫɮɟɪɚɯ ɫɜɹɡɚɧɧɵɯ ɫ 

ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫɭɳɟɫɬɜɭɟɬ ɜɵɫɨɤɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 

ɩɪɨɜɟɞɟɧɢɢ ɤɚɤ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬɚɤ ɢ ɩɨ ɢɯ ɪɟɫɬɚɜɪɚɰɢɢ. 

 

1.2 ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɭɫɢɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɦɟɧɹɟɦɵɟ 
ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɫɬɚɜɪɚɰɢɢ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɨɜ ɭɫɢɥɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɢ ɧɟ ɫɦɨɬɪɹ ɧɚ ɜɫɟ ɢɯ ɦɧɨɝɨɨɛɪɚɡɢɟ, ɢɯ ɦɨɠɧɨ 

ɫɜɟɫɬɢ ɤ ɞɜɭɦ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ (Ɋɢɫɭɧɨɤ 1.1).: 
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1. ɍɫɬɪɨɣɫɬɜɨ ɪɚɡɝɪɭɠɚɸɳɢɯ ɢ ɡɚɦɟɧɹɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ;  

2. ɉɨɜɵɲɟɧɢɟ ɫɨɛɫɬɜɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ. 

 

 

 

Ɋɢɫɭɧɨɤ 1.1 – ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ 

 

Ʉɚɠɞɵɣ ɢɡ ɦɟɬɨɞɨɜ ɢɦɟɟɬ ɫɜɨɢ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɬɚɤɢɟ ɤɚɤ 

ɫɬɟɩɟɧɶ ɢɡɦɟɧɟɧɢɹ ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɢ ɝɚɛɚɪɢɬɨɜ ɭɫɢɥɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɪɨɤɢ 

ɪɚɛɨɬ ɩɨ ɭɫɢɥɟɧɢɸ, ɞɨɫɬɭɩɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɬɪɭɞɨɟɦɤɨɫɬɶ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 

ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɢ ɞɪɭɝɢɟ ɩɨɤɚɡɚɬɟɥɢ. ɋɭɳɧɨɫɬɶ ɜɵɛɨɪɚ ɦɟɬɨɞɚ ɭɫɢɥɟɧɢɹ 

ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ 

ɪɟɫɬɚɜɪɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. Ʉɚɤ ɩɪɚɜɢɥɨ ɩɪɢ ɪɟɫɬɚɜɪɚɰɢɢ ɨɫɧɨɜɧɵɦ 

ɬɪɟɛɨɜɚɧɢɟɦ ɱɚɳɟ ɜɫɟɝɨ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɨɯɪɚɧɟɧɢɟ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, 

ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɪɟɫɬɚɜɪɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɨɯɪɚɧɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 
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Ɇɟɬɨɞ ɭɫɬɪɨɣɫɬɜɚ ɪɚɡɝɪɭɠɚɸɳɢɯ ɢ ɡɚɦɟɧɹɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɛɚɡɢɪɭɟɬɫɹ 

ɧɚ ɬɨɦ, ɱɬɨ ɜɨɡɥɟ ɭɫɢɥɢɜɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɜɨɡɜɨɞɢɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ, ɧɚɡɧɚɱɟɧɢɟ 

ɤɨɬɨɪɨɣ ɜɨɫɩɪɢɧɢɦɚɬɶ ɱɚɫɬɶ ɢɥɢ ɜɫɸ ɧɚɝɪɭɡɤɭ, ɩɪɢɯɨɞɹɳɭɸɫɹ ɧɚ ɭɫɢɥɢɜɚɟɦɵɣ 

ɷɥɟɦɟɧɬ. 

ɉɪɨɰɟɫɫ ɜɨɡɜɟɞɟɧɢɹ ɪɚɡɝɪɭɠɚɸɳɢɯ ɢ ɡɚɦɟɧɹɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɧɟ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ, ɚ ɝɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɜ ɷɬɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ 

ɛɭɞɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɢɧɬɟɪɶɟɪɚ ɢ ɭɦɟɧɶɲɟɧɢɟ ɝɚɛɚɪɢɬɨɜ ɩɨɦɟɳɟɧɢɣ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɪɟɫɬɚɜɪɚɰɢɢ ɡɞɚɧɢɣ ɢɥɢ ɫɨɨɪɭɠɟɧɢɣ ɪɚɡɝɪɭɠɚɸɳɢɟ ɢ 

ɡɚɦɟɧɹɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɨɧɢ ɧɟ 

ɛɭɞɭɬ ɜɢɞɧɵ ɧɢ ɢɡɧɭɬɪɢ, ɧɢ ɫɧɚɪɭɠɢ ɡɞɚɧɢɹ. Ʉɚɤ ɩɪɚɜɢɥɨ ɢɯ ɩɪɢɦɟɧɹɸɬ ɞɥɹ 

ɭɫɢɥɟɧɢɹ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ, ɦɟɠɞɭɷɬɚɠɧɨɝɨ 

ɩɟɪɟɤɪɵɬɢɹ, ɤɨɝɞɚ ɭɞɚɟɬɫɹ ɪɚɡɦɟɫɬɢɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɢɥɟɧɢɹ ɜ ɬɨɥɳɟ 

ɩɟɪɟɤɪɵɬɢɹ ɢɥɢ ɜ ɩɟɪɟɝɨɪɨɞɤɚɯ, ɚ ɬɚɤɠɟ ɞɥɹ ɭɫɢɥɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ.  

ɍɫɢɥɟɧɢɟ ɦɟɬɨɞɚɦɢ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɛɟɡ ɩɟɪɟɦɟɧɵ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɢ 

ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɧɚɪɚɳɢɜɚɧɢɹ 

ɫɟɱɟɧɢɹ. ɗɬɨ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɪɟɫɬɚɜɪɚɰɢɨɧɧɵɯ ɪɚɛɨɬ, ɬɚɤ ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɫɟɱɟɧɢɹ ɭɫɢɥɢɜɚɟɦɨɝɨ 

ɷɥɟɦɟɧɬɚ.   

Ɍɚɤ ɤɚɤ ɩɪɢ ɧɚɪɚɳɢɜɚɧɢɢ ɧɨɜɵɣ ɢ ɫɬɚɪɵɣ ɛɟɬɨɧ ɨɛɥɚɞɚɸɬ ɪɚɡɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɦɢ ɫɟɱɟɧɢɹɦɢ ɚɪɦɚɬɭɪɵ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɟɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɭɫɢɥɢɜɚɟɦɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɚɦɨɝɨ ɭɫɢɥɟɧɢɹ. Ɉɛɟɫɩɟɱɟɧɢɟ ɟɞɢɧɫɬɜɚ ɪɚɛɨɬɵ ɞɚɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɩɪɢɜɚɪɤɢ ɚɪɦɚɬɭɪɧɵɯ ɨɬɝɢɛɨɜ ɤ ɧɨɜɨɣ ɢ 

ɫɬɚɪɨɣ ɚɪɦɚɬɭɪɟ. Ɍɚɤ ɤɚɤ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɝɨɥɟɧɢɟ 

ɚɪɦɚɬɭɪɵ ɢ ɭɞɚɥɟɧɢɟ ɱɚɫɬɢ ɛɟɬɨɧɚ, ɬɨ ɩɟɪɟɞ ɭɫɢɥɟɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ 

ɪɚɡɝɪɭɡɤɭ ɷɥɟɦɟɧɬɚ, ɱɬɨ ɞɟɥɚɟɬ ɧɟ ɜɨɡɦɨɠɧɵɦ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɛɟɡ ɨɫɬɚɧɨɜɤɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɍɚɤ ɠɟ ɤ ɫɥɨɠɧɨɫɬɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɭɫɢɥɟɧɢɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɚɤ ɦɨɠɧɨ ɛɨɥɟɟ ɫɤɨɪɨɝɨ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨɬɭ ɤɨɧɫɬɪɭɤɰɢɢ 

ɭɫɢɥɟɧɢɹ. 
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 ɍɫɢɥɟɧɢɟ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɟ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɧɵɯ ɪɚɫɩɨɪɨɤ ɢ 

ɡɚɬɹɠɟɤ ɞɥɹ ɫɠɚɬɵɯ ɢ ɢɡɝɢɛɚɟɦɵɯ ɢ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɭɫɢɥɟɧɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɩɨɪ, ɩɪɨɢɫɯɨɞɢɬ 

ɢɡɦɟɧɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɭɫɢɥɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɩɪɟɜɪɚɳɟɧɢɟ 

ɪɚɡɪɟɡɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɧɟɪɚɡɪɟɡɧɵɟ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɩɟɪɟɦɟɳɟɧɢɟ ɦɟɫɬ 

ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ. ɗɬɨɬ ɦɟɬɨɞ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ ɢɡɦɟɧɟɧɢɹɦ 

ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɢɧɬɟɪɶɟɪɚ ɩɨɦɟɳɟɧɢɣ, ɚ ɬɚɤɠɟ ɫɚɦɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɱɬɨ ɧɟ 

ɞɨɩɭɫɬɢɦɨ ɩɪɢ ɪɟɫɬɚɜɪɚɰɢɢ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɜɟɫɶɦɚ 

ɨɝɪɚɧɢɱɟɧɨ. 

ɉɪɢ ɪɟɫɬɚɜɪɚɰɢɢ ɡɞɚɧɢɣ ɜɫɬɪɟɱɚɸɬɫɹ ɫɥɭɱɚɢ, ɤɨɝɞɚ ɛɨɥɶɲɚɹ ɱɚɫɬɶ 

ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɯɨɞɢɬɫɹ ɜ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɥɢɲɶ ɨɬɞɟɥɶɧɵɟ ɟɟ 

ɱɚɫɬɢ ɢɦɟɸɬ ɩɨɜɪɟɠɞɟɧɢɹ (ɫɝɧɢɜɲɢɟ ɤɨɧɰɵ ɛɚɥɨɤ, ɫɬɪɨɩɢɥɶɧɵɯ ɧɨɝ, ɬɪɟɳɢɧɵ, 

ɩɟɪɟɥɨɦɵ ɢ ɞɪ.). ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɡɚɦɟɧɭ ɢɥɢ 

ɭɫɢɥɟɧɢɟ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱦɨɫɬɚɬɨɱɧɨ ɭɫɢɥɢɬɶ ɟɟ ɞɟɮɟɤɬɧɵɟ ɭɱɚɫɬɤɢ, 

ɩɪɢɦɟɧɢɜ ɪɚɡɧɨɝɨ ɪɨɞɚ ɩɪɨɬɟɡɵ, ɦɟɫɬɧɵɟ ɨɛɨɣɦɵ, ɩɪɨɢɡɜɟɫɬɢ ɪɟɦɨɧɬ ɫɬɵɤɨɜɵɯ 

ɫɨɟɞɢɧɟɧɢɣ. 

ɉɪɢ ɭɫɢɥɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɨ ɭɞɟɥɹɬɶɫɹ ɜɧɢɦɚɧɢɟ 

ɡɚɳɢɬɟ ɨɬ ɝɧɢɟɧɢɹ ɢ ɜɨɡɝɨɪɚɧɢɹ ɞɟɪɟɜɹɧɧɵɯ ɢ ɤɨɪɪɨɡɢɢ ɫɬɚɥɶɧɵɯ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɗɬɨ ɨɬɧɨɫɢɬɫɹ ɜ ɪɚɜɧɨɣ ɫɬɟɩɟɧɢ ɤɚɤ ɤ 

ɭɫɢɥɢɜɚɟɦɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ, ɬɚɤ ɢ ɤ ɤɨɧɫɬɪɭɤɰɢɹɦ ɭɫɢɥɟɧɢɹ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɫɩɨɫɨɛɨɜ 

ɭɫɢɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɫɭɳɧɨɫɬɶ ɤɚɠɞɨɝɨ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɦɟɬɨɞɚ 

ɭɠɟ ɞɚɜɧɨ ɩɨɞɪɨɛɧɨ ɢɡɭɱɟɧɚ ɢ ɨɩɢɫɚɧɚ ɜ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ [41-45]. 

ȼ ɪɚɦɤɚɯ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞɵ, ɤɨɬɨɪɵɟ 

ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ- ɷɬɨ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɳɚɞɢ 

ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚɪɭɠɧɵɦɢ ɩɪɹɞɹɦɢ, 

ɭɫɬɚɧɨɜɤɚ ɞɭɛɥɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɢɡɦɟɧɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɫɯɟɦ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɚ ɫɬɚɥɶɧɵɯ ɩɥɚɫɬɢɧ, ɢɦɟɸɳɢɯ ɫɰɟɩɥɟɧɢɟ ɫ 

ɛɟɬɨɧɨɦ. 
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Ɉɞɧɢɦ ɢɡ ɫɬɚɪɟɣɲɢɯ ɫɩɨɫɨɛɨɜ ɭɫɢɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

ɋɦɵɫɥ ɷɬɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɚ ɤ ɧɟɫɭɳɟɦɭ ɷɥɟɦɟɧɬɭ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɚɹ ɭɠɟ 

ɧɚɯɨɞɢɬɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

Ⱦɥɹ ɧɚɪɚɳɢɜɚɧɢɹ ɫɟɱɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ 

ɪɚɫɬɜɨɪ ɢɥɢ ɬɨɪɤɪɟɬɛɟɬɨɧ.  

ɋɥɨɠɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɣ 

ɪɚɛɨɬɵ ɩɨɥɭɱɚɟɦɨɣ ɫɢɫɬɟɦɵ. ɋɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 

ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɛɟɬɨɧ ɩɨɞɜɟɪɠɟɧ ɜɨɡɞɟɣɫɬɜɢɸ ɮɢɡɢɱɟɫɤɢɯ, 

ɯɢɦɢɱɟɫɤɢɯ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ (ɤɨɪɪɨɡɢɢ), ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ 

ɜɵɡɨɜɟɬ ɪɚɡɴɟɞɢɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ (ɞɟɝɪɚɞɚɰɢɸ ɛɟɬɨɧɚ ɢ ɚɪɦɚɬɭɪɵ). 

ɉɪɨɢɫɯɨɞɢɬ ɷɬɨ ɢɡ-ɡɚ ɪɚɡɥɢɱɢɹ ɫɜɨɣɫɬɜ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɫɬɚɪɨɝɨ ɢ ɧɨɜɨɝɨ ɛɟɬɨɧɚ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɹ ɬɪɟɳɢɧ ɜ ɤɨɬɨɪɵɟ ɩɨɩɚɥɚ ɜɥɚɝɚ, ɱɬɨ 

ɜɵɡɵɜɚɟɬ ɧɟɨɛɪɚɬɢɦɵɟ ɪɟɚɤɰɢɢ ɜ ɛɟɬɨɧ ɢɥɢ ɟɝɨ ɜɵɦɵɜɚɧɢɟ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ 

ɷɬɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɩɨ ɢɬɨɝɭ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɢ ɪɚɡɜɢɬɢɸ ɬɪɟɳɢɧ, ɚ ɬɚɤɠɟ 

ɤ ɨɬɫɥɨɟɧɢɸ ɧɨɜɨɝɨ ɛɟɬɨɧɚ ɨɬ ɫɬɚɪɨɝɨ. 

Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɨɬɥɢɱɚɟɬɫɹ ɩɪɨɫɬɨɬɨɣ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟ 

ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ 

ɭɫɢɥɟɧɢɹ.  

ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɭɫɢɥɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨ ɩɨɜɵɲɚɟɬ ɠɟɫɬɤɨɫɬɶ 

ɭɫɢɥɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɫɧɢɠɚɟɬ ɝɢɛɤɨɫɬɶ, ɱɬɨ ɢɦɟɟɬ 

ɧɟɦɚɥɨɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɠɚɬɵɯ ɢ ɫɠɚɬɨ-ɢɡɨɝɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ.  

ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚɪɭɠɧɵɦɢ ɩɪɹɞɹɦɢ 

ɚɪɦɚɬɭɪɵ ɧɚɱɚɥɨɫɶ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɚɤɬɢɤɟ ɜ 1950-ɯ ɝɝ. Ⱦɚɧɧɵɣ 

ɫɩɨɫɨɛ ɩɨɥɭɱɢɥ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɪɢ ɭɫɢɥɟɧɢɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɬɚɤɢɯ ɫɬɪɚɧɚɯ ɤɚɤ, Ɋɨɫɫɢɹ, ɋɒȺ, ɒɜɟɣɰɚɪɢɹ, əɩɨɧɢɹ ɢ ɞɪɭɝɢɟ. 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɧɚɪɭɠɧɵɦɢ ɩɪɹɞɹɦɢ ɹɜɥɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɪɨɝɢɛɨɜ 

ɤɨɧɫɬɪɭɤɰɢɢ. 
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Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ 

ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ. ɉɨɞɪɚɡɭɦɟɜɚɟɬɫɹ, ɱɬɨ ɨɧ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɢ ɧɚ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɥɨɤ ɤɨɪɨɛɱɚɬɨɝɨ ɫɟɱɟɧɢɹ, ɢ ɧɚ ɜɧɟɲɧɟɣ ɪɚɫɬɹɧɭɬɨɣ 

ɫɬɨɪɨɧɟ ɞɜɭɬɚɜɪɨɜɵɯ ɛɚɥɨɤ ɦɨɫɬɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.  

Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɷɮɮɟɤɬɢɜɧɨ ɩɨɜɵɲɚɟɬ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ 

ɢ ɩɪɟɩɹɬɫɬɜɭɟɬ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɸ. 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɭɫɢɥɟɧɢɹ ɨɬɧɨɫɹɬ ɩɪɨɫɬɭɸ ɬɟɯɧɨɥɨɝɢɸ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɭɸ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ, ɩɨɞɪɚɡɭɦɟɜɚɸɳɭɸ 

ɥɟɝɤɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɦɟɧɵ ɧɚɩɪɹɝɚɟɦɵɯ ɩɭɱɤɨɜ ɢɥɢ ɩɪɹɞɟɣ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ 

ɜɪɟɦɟɧɢ. 

Ɍɚɤ ɠɟ ɞɚɧɧɵɣ ɦɟɬɨɞ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ 

ɦɨɧɢɬɨɪɢɧɝ ɭɫɢɥɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ 

ɩɨɦɨɳɶɸ ɧɟɪɚɡɪɭɲɚɸɳɢɯ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ ɡɚɬɪɚɬɵ 

ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɡɞɚɧɢɹ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɨɬɧɨɫɹɬ ɜɵɫɨɤɭɸ ɤɨɪɪɨɡɢɸ ɦɟɬɚɥɥɚ 

ɧɚɪɭɠɧɵɯ ɩɪɹɞɟɣ, ɧɢɡɤɭɸ ɨɝɧɟɫɬɨɣɤɨɫɬɶ, ɚ ɬɚɤɠɟ ɫɥɚɛɭɸ ɡɚɳɢɳɟɧɧɨɫɬɶ ɨɬ 

ɚɤɬɨɜ ɜɚɧɞɚɥɢɡɦɚ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɞɚɧɧɵɯ ɮɚɤɬɨɪɨɜ ɝɨɜɨɪɢɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɩɪɨɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ 

ɞɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ɂɚɳɢɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɤɪɵɬɢɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɦɢ ɫɨɫɬɚɜɚɦɢ, ɢɥɢ ɩɨɤɪɵɬɢɟɦ 

ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɢɡ ɬɨɪɤɪɟɬɛɟɬɨɧɚ. 

ȿɳɟ ɨɞɧɢɦ ɦɟɬɨɞɨɦ, ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɜ ɪɚɦɤɚɯ ɪɚɛɨɬɵ, ɹɜɥɹɟɬɫɹ 

ɩɨɫɬɚɧɨɜɤɢ ɞɭɛɥɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ. Ⱦɭɛɥɢɪɭɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɹɞɨɦ ɢɥɢ ɜ ɩɪɨɦɟɠɭɬɤɟ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɧɢ ɦɨɝɥɢ ɜɨɫɩɪɢɧɹɬɶ ɱɚɫɬɶ ɧɚɝɪɭɡɨɤ ɨɬ ɭɠɟ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɟɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɜɤɥɸɱɟɧɢɸ ɜ ɪɚɛɨɬɭ ɞɭɛɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ, ɱɬɨ 

ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ. Ɍɚɤɠɟ ɩɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 
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ɢɦɟɟɬ ɞɨɜɨɥɶɧɨ ɨɝɪɚɧɢɱɟɧɧɭɸ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ (ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ 

ɫɨɨɪɭɠɟɧɢɣ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ).  

Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɭɫɢɥɟɧɢɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɫɬɨɬɭ 

ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɦɟɬɨɞɚ, ɬɚɤɠɟ ɬɨ ɱɬɨ ɭɫɢɥɟɧɢɟ ɫɪɚɡɭ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ ɩɨɫɥɟ 

ɜɵɩɨɥɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɛɨɬ. 

ȼ ɧɚɱɚɥɟ 1960-ɯ ɝɨɞɨɜ ɜ Ƚɟɪɦɚɧɢɢ ɢ ɒɜɟɣɰɚɪɢɢ ɧɚɱɚɥ ɧɚɛɢɪɚɬɶ 

ɩɨɩɭɥɹɪɧɨɫɬɶ ɫɩɨɫɨɛ ɭɫɢɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɩɨɦɨɳɶɸ 

ɫɬɚɥɶɧɵɯ ɩɥɚɫɬɢɧ. ɗɬɨɬ ɦɟɬɨɞ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɢɤɥɟɣɤɭ ɫɬɚɥɶɧɵɯ ɩɥɚɫɬɢɧ ɤ 

ɪɚɫɬɹɧɭɬɨɣ ɝɪɚɧɢ ɛɟɬɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɫɪɟɞɫɬɜɨɦ ɷɩɨɤɫɢɞɧɨɝɨ ɫɨɫɬɚɜɚ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɝɢɛɭ ɢ ɢɡɝɢɛɧɨɣ ɠɟɫɬɤɨɫɬɢ. 

Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɭɫɢɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɟɧɢɹ ɪɚɞ ɭɫɥɨɜɢɣ, ɬɚɤɢɯ ɤɚɤ 

ɪɨɜɧɚɹ ɢ ɨɛɟɫɩɵɥɟɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ, ɝɪɚɦɨɬɧɨ ɩɨɞɨɛɪɚɧɧɵɟ ɤɥɟɹɳɢɣ ɫɨɫɬɚɜ ɢ 

ɝɚɛɚɪɢɬɵ ɩɥɚɫɬɢɧɵ, ɩɪɢɦɟɧɹɟɦɨɣ ɞɥɹ ɭɫɢɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ ɩɨ ɡɚɳɢɬɟ ɨɬ 

ɤɨɪɪɨɡɢɢ ɬɚɤ ɤɚɤ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɩɥɚɫɬɢɧɵ ɢɡ ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɳɢɟ 

ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɞɟɥɚɸɬ ɬɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɦɟɧɟɟ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦɢ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ȼɨ-ɩɟɪɜɵɯ, ɷɬɨ ɩɨɜɵɲɟɧɢɟ 

ɧɚɝɪɭɡɤɢ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ, ɚ ɬɚɤɠɟ ɩɨɬɟɪɹ 

ɚɪɯɢɬɟɤɬɭɪɧɨɣ ɜɵɪɚɡɢɬɟɥɶɧɨɫɬɢ, ɢɡ-ɡɚ ɝɪɨɦɨɡɞɤɨɫɬɢ ɭɫɢɥɟɧɢɹ, ɜɨ-ɜɬɨɪɵɯ, 

ɫɥɨɠɧɨɫɬɶ ɩɪɢ ɦɨɧɬɚɠɟ ɜ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɜ-ɬɪɟɬɶɢɯ ɩɥɨɯɚɹ ɫɜɹɡɶ 

ɦɚɬɟɪɢɚɥɨɜ ɭɫɢɥɟɧɢɹ (ɛɟɬɨɧ, ɠɟɥɟɡɨɛɟɬɨɧ, ɦɟɬɚɥɥ), ɫ ɭɫɢɥɢɜɚɟɦɵɦ ɷɥɟɦɟɧɬɨɦ, 

ɜ-ɱɟɬɜɟɪɬɵɯ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɤɨɪɪɨɡɢɨɧɧɨɣ ɡɚɳɢɬɟ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɟɧɢɟ 

ɡɚɬɪɚɬ ɧɚ ɫɨɞɟɪɠɚɧɢɟ.   

ɉɨɷɬɨɦɭ ɫɭɳɟɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɪɢɦɟɧɟɧɢɢ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɯ 

ɦɟɬɨɞɨɜ. Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ 

ɜ ɤɚɱɟɫɬɜɟ ɚɪɦɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. ɍɫɢɥɟɧɢɟ ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɫɯɨɠɟ ɫ ɭɫɢɥɟɧɢɟɦ ɫɬɚɥɶɧɵɦɢ ɩɥɚɫɬɢɧɚɦɢ. ȼ ɪɚɦɤɚɯ ɪɚɛɨɬɵ 

ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɫɜɨɣɫɬɜɚ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ 

ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ, ɚ ɬɚɤɠɟ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ 

ɭɫɢɥɟɧɢɹ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɧɢɠɟ. 
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1.3 ɋɜɨɣɫɬɜɚ ɭɝɥɟɪɨɞɧɵɯ ɜɨɥɨɤɨɧ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ⱦɨɫɬɨɢɧɫɬɜ ɢ ɧɟɞɨɫɬɚɬɤɢ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 
 

Ɉɞɧɨɣ ɢɡ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɭɫɢɥɟɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɩɪɨɱɧɨɫɬɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ. 

ɍɝɥɟɪɨɞɧɵɟ ɜɨɥɨɤɧɚ - ɷɬɨ ɜɨɥɨɤɧɚ ɞɢɚɦɟɬɪɨɦ ɨɤɨɥɨ 5–10 ɦɢɤɪɨɦɟɬɪɨɜ, 

ɫɨɫɬɨɹɳɢɟ ɜ ɨɫɧɨɜɧɨɦ ɢɡ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ (ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 99,9 % ɫɨɞɟɪɠɚɧɢɹ 

ɭɝɥɟɪɨɞɚ).  

ɍɝɥɟɪɨɞɧɵɟ ɜɨɥɨɤɧɚ ɢɦɟɸɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɵɫɨɤɭɸ 

ɠɟɫɬɤɨɫɬɶ, ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ ɧɚ ɪɚɡɪɵɜ, ɦɚɥɵɣ ɜɟɫ, ɜɵɫɨɤɭɸ ɯɢɦɢɱɟɫɤɭɸ 

ɫɬɨɣɤɨɫɬɶ, ɜɵɫɨɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɧɢɡɤɨɟ ɬɟɩɥɨɜɨɟ ɪɚɫɲɢɪɟɧɢɟ. 

ɗɬɢ ɫɜɨɣɫɬɜɚ ɫɞɟɥɚɥɢ ɭɝɥɟɪɨɞɧɨɟ ɜɨɥɨɤɧɨ ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɵɦ ɜ 

ɚɷɪɨɤɨɫɦɢɱɟɫɤɨɣ, ɝɪɚɠɞɚɧɫɤɨɣ, ɜɨɟɧɧɨɣ ɢ ɚɜɬɨɫɩɨɪɬɟ, ɚ ɬɚɤɠɟ ɜ ɞɪɭɝɢɯ ɜɢɞɚɯ 

ɫɩɨɪɬɚ. Ɉɞɧɚɤɨ ɨɧɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɨɪɨɝɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ 

ɜɨɥɨɤɧɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɫɬɟɤɥɹɧɧɵɟ ɢɥɢ ɩɥɚɫɬɢɤɨɜɵɟ ɜɨɥɨɤɧɚ. 

ɉɨ ɦɚɬɟɪɢɚɥɚɦ ɚɧɚɥɨɝɚɦ ɭɝɥɟɪɨɞɧɵɟ ɜɨɥɨɤɧɨ ɦɨɠɧɨ ɩɪɢɪɨɜɧɹɬɶ ɩɨ 

ɩɪɨɱɧɨɫɬɢ ɤ ɫɬɟɤɥɹɧɧɵɦ ɜɨɥɨɤɧɚɦ, ɨɞɧɚɤɨ ɜ ɫɪɚɜɧɟɧɢɢ ɫɨ ɫɜɨɢɦɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦɢ ɤɨɧɤɭɪɟɧɬɚɦɢ ɨɧɢ ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 

ɠɟɫɬɤɨɫɬɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɚɥɵɦ ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ [85]. ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɢɜɟɞɟɧɚ 

ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɭɝɥɟɪɨɞɧɵɯ ɜɨɥɨɤɨɧ ɩɨ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ. 

 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɭɝɥɟɪɨɞɧɵɯ ɜɨɥɨɤɨɧ ɩɨ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦ 

ɫɜɨɣɫɬɜɚɦ 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɉɪɨɱɧɨɫɬɶ ɧɚ ɪɚɡɪɵɜ, Ƚɉɚ Ɇɨɞɭɥɶ ɘɧɝɚ, Ƚɉɚ 
ɋɜɟɪɯɩɪɨɱɧɵɟ 1 – 2 50 – 150 
ɇɢɡɤɨɦɨɞɭɥɶɧɵɟ 0,5 – 1 Ɇɟɧɟɟ 100 
ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɦɨɞɭɥɶ 1 – 2 200 – 350 
ȼɵɫɨɤɨɦɨɞɭɥɶɧɵɟ 2 – 3 350 – 450 
ɋɜɟɪɯɦɨɞɭɥɶɧɵɟ 3 – 7 Ȼɨɥɟɟ 450 
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Ɍɚɤ ɠɟ ɭɝɥɟɪɨɞɧɵɟ ɜɨɥɨɤɧɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ. ɋɬɨɥɶ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɫɪɨɤ ɭɝɥɟɜɨɥɨɤɧɚ ɨɛɭɫɥɨɜɥɟɧ 

ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [84]: 

• Ɉɬɥɢɱɧɚɹ ɚɞɝɟɡɢɹ ɤ ɩɨɜɟɪɯɧɨɫɬɹɦ ɫ ɪɚɡɥɢɱɧɨɣ ɫɬɪɭɤɬɭɪɨɣ. 

• ȼɵɫɨɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɤɨɪɪɨɡɢɣɧɵɦ ɩɪɨɰɟɫɫɚɦ. ɏɨɬɹ ɫɚɦɢ 

ɭɝɥɟɪɨɞɧɵɟ ɜɨɥɨɤɧɚ ɧɟ ɩɨɪɬɹɬɫɹ, ɷɩɨɤɫɢɞɧɚɹ ɫɦɨɥɚ ɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɫɨɥɧɟɱɧɨɦɭ 

ɫɜɟɬɭ ɢ ɧɭɠɞɚɟɬɫɹ ɜ ɡɚɳɢɬɟ.  

•   ȼɵɫɨɤɚɹ ɠɟɫɬɤɨɫɬɶ. ɍɝɥɟɪɨɞɧɵɟ ɜɨɥɨɤɧɚ ɜ 4 ɪɚɡɚ ɠɟɫɬɱɟ 

ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ, ɩɨɱɬɢ ɜ 20 ɪɚɡ ɠɟɫɬɟ, ɱɟɦ ɫɨɫɧɚ, ɜ 2,5 ɪɚɡɚ ɠɟɫɬɱɟ ɚɥɸɦɢɧɢɹ. 

• Ʌёɝɤɨɫɬɶ ɢ ɩɪɨɱɧɨɫɬɶ. Ȼɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɭɝɥɟɜɨɥɨɤɧɨ ɨɛɥɚɞɚɟɬ 

ɩɨɪɚɡɢɬɟɥɶɧɨɣ ɥёɝɤɨɫɬɶɸ, ɟɝɨ ɢɫɩɨɥɶɡɭɸɬ ɜ ɫɢɫɬɟɦɚɯ ɚɪɦɢɪɨɜɚɧɢɹ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɮɭɧɞɚɦɟɧɬ ɡɞɚɧɢɹ. 

• ɂɡɨɥɹɰɢɹ ɨɬ ɜɥɚɝɢ. ɉɨɜɟɪɯɧɨɫɬɶ ɭɝɥɟɩɥɚɫɬɢɤɨɜɨɝɨ ɜɨɥɨɤɧɚ ɹɜɥɹɟɬɫɹ 

ɝɥɹɧɰɟɜɨɣ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɪɟɚɤɰɢɢ ɫ ɜɨɞɨɣ. 

• ȼɵɫɨɤɚɹ ɨɝɧɟɭɩɨɪɧɨɫɬɶ ɢ ɭɞɚɪɨɩɪɨɱɧɨɫɬɶ. 

• ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ ɚɪɦɢɪɨɜɚɧɢɹ, ɦɨɠɧɨ ɧɚɧɨɫɢɬɶ ɦɚɬɟɪɢɚɥ ɜ 

ɧɟɫɤɨɥɶɤɨ ɫɥɨёɜ. 

• ɉɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɥɸɛɨɝɨ ɬɢɩɚ, ɝɞɟ ɜɨɡɦɨɠɧɨ 

ɩɪɢɦɟɧɟɧɢɟ ɭɝɥɟɜɨɥɨɤɧɚ, ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɛɟɡ ɩɪɟɤɪɚɳɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɚɦɨɝɨ ɡɞɚɧɢɹ. 

• əɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɬɨɤɫɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɦ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɱɢɫɬɵɦ. 

• ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ. Ɇɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ 

ɚɪɦɢɪɨɜɚɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ: ɧɚ ɪɟɛɪɢɫɬɵɯ 

ɩɨɜɟɪɯɧɨɫɬɹɯ, ɡɚɤɪɭɝɥɟɧɧɵɯ ɢ ɭɝɥɨɜɵɯ ɷɥɟɦɟɧɬɚɯ, ɛɚɥɨɱɧɵɯ ɫɟɝɦɟɧɬɚɯ ɪɚɦɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɪ. 

 ɋɨɫɬɚɜɥɹɸɳɟɣ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ ɹɜɥɹɟɬɫɹ ɩɨɥɢɚɤɪɢɥɧɢɬɪɢɬ, ɤɨɬɨɪɵɣ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ (ɜ ɩɪɟɞɟɥɚɯ 3000° - 

5000°ɋ). ɍɱɢɬɵɜɚɹ ɜɵɲɟɨɩɢɫɚɧɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɧɚɢɛɨɥɟɟ 
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ɱɚɫɬɨɣ ɫɮɟɪɨɣ ɩɪɢɦɟɧɟɧɢɹ ɭɝɥɟɜɨɥɨɤɧɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɹɜɥɹɟɬɫɹ ɜɧɟɲɧɟɟ 

ɚɪɦɢɪɨɜɚɧɢɟ. 

ɉɪɢ ɷɬɨɦ ɜɨɥɨɤɧɨ ɩɪɨɩɢɬɵɜɚɟɬɫɹ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɣ ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɨɣ, 

ɤɨɬɨɪɚɹ ɜɵɫɬɭɩɚɟɬ ɫɜɹɡɭɸɳɢɦ ɜɟɳɟɫɬɜɨɦ. Ɇɨɧɬɚɠ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ 

ɨɛɨɹɦ – ɦɚɬɟɪɢɚɥ ɩɪɨɫɬɨ ɧɚɤɥɟɢɜɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɚɹ 

ɭɤɪɟɩɥɹɟɬɫɹ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɦɟɧɧɨ ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɵ ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɨɛɭɫɥɨɜɥɟɧɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɦɚɬɟɪɢɚɥɚ: 

1. Ɍɚɤɚɹ ɫɦɨɥɚ ɢɦɟɟɬ ɜɵɫɨɤɢɟ ɚɞɝɟɡɢɜɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɛɟɬɨɧɧɵɦ ɩɨɜɟɪɯɧɨɫɬɹɦ. 

2. Ʉɨɦɩɨɧɟɧɬɵ ɭɝɥɟɜɨɥɨɤɧɚ ɢ ɫɦɨɥɵ ɜɫɬɭɩɚɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɜ 

ɯɢɦɢɱɟɫɤɭɸ ɪɟɚɤɰɢɸ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ ɭɝɥɟɜɨɞɨɪɨɞ ɩɪɢɨɛɪɟɬɚɟɬ ɠёɫɬɤɨɫɬɶ 

ɩɥɚɫɬɢɤɚ ɢ ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɱɧɟɟ ɫɬɚɥɢ ɜ 7 ɪɚɡ. 

 Ȼɥɚɝɨɞɚɪɹ ɬɚɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɭɝɥɟɜɨɥɨɤɧɨ ɡɚɧɢɦɚɟɬ ɥɢɞɢɪɭɸɳɢɟ 

ɩɨɡɢɰɢɢ ɫɪɟɞɢ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɉɪɨɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɧɚ ɪɚɡɪɵɜ ɜ 4 

ɪɚɡɚ ɩɪɟɜɨɫɯɨɞɢɬ ɫɬɚɥɶ ɥɭɱɲɢɯ ɦɚɪɨɤ, ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɨɧ ɧɚ 75% ɥɟɝɱɟ 

ɠɟɥɟɡɚ ɢ ɧɚ 30% ɚɥɸɦɢɧɢɹ. ɍɞɟɥɶɧɵɣ ɜɟɫ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɧɢɡɤɢɣ, ɚ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɦɚɬɟɪɢɚɥ ɪɚɫɲɢɪɹɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɱɬɨ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɟ ɭɝɥɟɜɨɥɨɤɧɚ ɜ ɪɚɡɥɢɱɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 

ɡɨɧɚɯ. 

ɋɩɢɫɨɤ ɧɟɞɨɫɬɚɬɤɨɜ ɭɝɥɟɪɨɞɧɵɯ ɜɨɥɨɤɨɧ ɤɨɪɨɬɤɢɣ, ɧɨ ɨɧɢ ɨɛɹɡɚɬɟɥɶɧɨ 

ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ȼɵɞɟɥɹɸɬ ɬɪɢ ɨɫɧɨɜɧɵɯ 

ɧɟɞɨɫɬɚɬɤɚ: 

1. ɍɝɥɟɜɨɥɨɤɧɨ ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɨɬɪɚɠɚɬɟɥɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɨɥɧ. 

2. Ɇɚɬɟɪɢɚɥ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɚɧɚɥɨɝɚɦɢ. 

3. ɂɡɝɨɬɨɜɥɟɧɢɟ ɤɨɦɩɨɡɢɬɚ ɛɨɥɟɟ ɬɪɭɞɨёɦɤɨɟ, ɱɟɦ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɦɟɬɚɥɥɚ. 
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1.4 ɇɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ 

 

ɇɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ, ɪɟɝɭɥɢɪɭɸɳɚɹ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɢɧɰɢɩ 

ɪɚɫɱɟɬɚ ɷɥɟɦɟɧɬɨɜ, ɭɫɢɥɟɧɧɵɯ ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɨɩɢɫɵɜɚɟɬ 

ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɫɥɨɜɢɹɦ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɩɟɪɟɱɟɧɶ ɤɨɧɫɬɪɭɤɰɢɹ, ɤ ɤɨɬɨɪɵɦ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, 

ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɨɡɢɬɨɜ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɪɚɛɨɬ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɢɟɦɤɟ ɪɚɛɨɬ.  

ȼ ɡɚɪɭɛɟɠɧɨɣ ɩɪɚɤɬɢɤɟ ɪɚɡɪɚɛɨɬɚɧɨ ɧɟ ɦɚɥɨ ɫɬɚɧɞɚɪɬɨɜ, ɧɨɪɦɚɬɢɜɨɜ, 

ɫɟɪɬɢɮɢɤɚɬɨɜ ɤɚɱɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɫɬɚɧɞɚɪɬɵ ɤ ɤɨɦɩɨɡɢɰɢɨɧɧɨɦɭ 

ɦɚɬɟɪɢɚɥɭ, ɤ ɬɟɯɧɨɥɨɝɢɢ ɩɨ ɭɫɢɥɟɧɢɸ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɤ 

ɩɪɢɟɦɤɟ ɪɚɛɨɬ ɩɨ ɞɚɧɧɨɦɭ ɦɟɬɨɞɭ ɭɫɢɥɟɧɢɹ. ɋɪɟɞɢ ɧɢɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɟɬ 

ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɨɡɢɰɢɢ.: 

– ACI 440.2R-08 «ɉɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɫɢɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɥɢɦɟɪɧɵɦɢ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ»; 

– ISO 527-4:1997 «ɉɥɚɫɬɦɚɫɫɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɪɢ 

ɪɚɫɬɹɠɟɧɢɢ. ɑɚɫɬɶ 4. ɍɫɥɨɜɢɹ ɢɫɩɵɬɚɧɢɣ ɞɥɹ ɢɡɨɬɪɨɩɧɵɯ ɢ ɨɪɬɨɬɪɨɩɧɵɯ 

ɩɥɚɫɬɢɱɟɫɤɢɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɚɪɦɢɪɨɜɚɧɧɵɯ ɜɨɥɨɤɧɚɦɢ»; 

– ISO 178:2001 «ɉɥɚɫɬɦɚɫɫɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɜɨɣɫɬɜ ɩɪɢ ɢɡɝɢɛɟ»; 

– CNR-DT 200/2004 «Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɭɫɢɥɟɧɢɹ 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɭɬɟɦ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ 

ɮɢɛɪɨɚɪɦɢɪɨɜɚɧɧɵɦɢ ɩɥɚɫɬɢɤɚɦɢ»; 

– ISO 14126:1999 «Ɇɚɬɟɪɢɚɥɵ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɩɥɚɫɬɦɚɫɫɨɜɵɟ, 

ɚɪɦɢɪɨɜɚɧɧɵɟ ɜɨɥɨɤɧɚɦɢ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɜɨɣɫɬɜ ɩɪɢ ɫɠɚɬɢɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 

ɩɥɨɫɤɨɫɬɢ ɪɚɫɫɥɚɢɜɚɧɢɹ»; 

– ȿɇ 1991:2002-2007. ȿɜɪɨɤɨɞ 1. «ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ 

ɤɨɧɫɬɪɭɤɰɢɢ (1991:2002-2007. Eurocode 1: Actions on structures)»; 

– ISO 14125:1998 «Ɇɚɬɟɪɢɚɥɵ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɩɨɥɢɦɟɪɧɵɟ, 

ɚɪɦɢɪɨɜɚɧɧɵɟ ɜɨɥɨɤɧɨɦ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɜɨɣɫɬɜ ɩɪɢ ɢɡɝɢɛɟ»; 
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– ISO 14130:1997 «Ɇɚɬɟɪɢɚɥɵ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɩɨɥɢɦɟɪɧɵɟ, 

ɚɪɦɢɪɨɜɚɧɧɵɟ ɜɨɥɨɤɧɨɦ. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɠɭɳɟɣɫɹ ɦɟɠɫɥɨɣɧɨɣ ɩɪɨɱɧɨɫɬɢ ɧɚ 

ɫɞɜɢɝ ɦɟɬɨɞɨɦ ɢɫɩɵɬɚɧɢɹ ɤɨɪɨɬɤɢɯ ɛɚɥɨɤ». 

Ɍɚɤ ɠɟ ɡɚ ɪɭɛɟɠɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɨɫɨɛɢɣ. ȼ ɱɚɫɬɧɨɫɬɢ, ɜ 

ɂɬɚɥɢɢ ɢ ɋɒȺ, ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɩɨɫɨɛɢɹ, ɜ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɟɦɤɨ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɬɟɯɧɢɤɟ ɭɫɢɥɟɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ [29-32]. 

ȼ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ, ɩɨɫɨɛɢɹɯ ɢ ɫɬɚɧɞɚɪɬɚɯ 

ɞɨɫɬɚɬɨɱɧɨ ɩɨɞɪɨɛɧɨ ɢ ɬɨɱɧɨ ɨɩɢɫɚɧɵ ɫɜɨɣɫɬɜɚ, ɭɫɥɨɜɢɹ ɩɪɢɦɟɧɟɧɢɹ ɢ ɪɚɫɱɟɬɚ, 

ɬɟɯɧɨɥɨɝɢɹ ɢɫɩɵɬɚɧɢɣ ɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɭɫɢɥɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɣ 

ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɇɚɢɛɨɥɶɲɟɝɨ ɜɧɢɦɚɧɢɹ ɞɨɫɬɨɣɧɵ ɫɪɟɞɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɩɨ ɧɨɪɦɚɬɢɜɨɜ ɞɨɫɬɨɣɧɵ 

ɭɫɢɥɢɜɚɟɦɵɯ ɦɟɬɨɞɢɤɢ ɩɨ ɤɨɬɨɪɵɟ ɪɚɫɱɟɬɭ ɭɫɢɥɢɜɚɟɦɵɯ ɧɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɬɨɪɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɵ ɧɚ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɨɩɵɬɚ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɨɩɵɬɚ  ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ȼ ɩɪɢɦɟɧɟɧɢɟ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɚɬɟɪɢɚɥɨɜ ɩɪɚɤɬɢɤɟ ɩɪɢɦɟɧɟɧɢɟ ɧɟ ɭɝɥɟɪɨɞɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɜ ɟɳɟ ɧɟ ɦɟɬɨɞɚ ɡɚɤɪɟɩɢɥɨɫɶ ɜ ɤɨɬɨɪɵɣ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɚ ɬɪɚɞɢɰɢɨɧɧɵɟ ɭɫɢɥɟɧɢɹ, ɤɨɬɨɪɵɣ 

ɩɨɜɵɲɟɧɢɹ ɩɪɟɜɨɫɯɨɞɢɬ ɬɪɚɞɢɰɢɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɣ ɫɩɨɫɨɛɵ ɩɨɜɵɲɟɧɢɹ ɷɬɨɝɨ ɩɪɨɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ. ɫɨɡɞɚɬɶ Ⱦɥɹ 

ɷɬɨɝɨ ɧɨɪɦɚɬɢɜɧɭɸ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɤɨɬɨɪɚɹ ɩɪɨɱɧɭɸ ɧɨɪɦɚɬɢɜɧɭɸ ɱɟɬɤɨ ɛɚɡɭ, ɤɨɬɨɪɚɹ ɛɵ ɛɵ ɱɟɬɤɨ 

ɚɫɩɟɤɬɵ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɥɚ ɛɵ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɜɫɟ ɚɫɩɟɤɬɵ  ɭɫɢɥɟɧɢɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ  ɦɚɬɟɪɢɚɥɚɦɢ. 

ȼ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɱɚɫɬɶɸ 3 ɫɬɚɬɶɢ 42 

Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ» 26.12.2014 ɝ. ɫɭɳɟɫɬɜɭɟɬ ɫɩɢɫɨɤ ɧɚɰɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɢ 

ɫɜɨɞɨɜ ɩɪɚɜɢɥ, ɫɨɛɥɸɞɟɧɢɟ ɤɨɬɨɪɵɯ ɝɚɪɚɧɬɢɪɭɟɬ ɜɵɩɨɥɧɟɧɢɟ Ɏɟɞɟɪɚɥɶɧɨɝɨ 

ɡɚɤɨɧɚ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» [54]. ɂɡ 

ɷɬɨɝɨ ɩɟɪɟɱɧɹ ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɧɚɰɢɨɧɚɥɶɧɵɟ ɫɬɚɧɞɚɪɬɵ ɢ 

ɫɬɚɧɞɚɪɬɵ ɨɪɝɚɧɢɡɚɰɢɣ:  

1. ɋɜɨɞɵ ɩɪɚɜɢɥ, (Cɉ 63.13330.2018 «Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 

ɤɨɧɫɬɪɭɤɰɢɢ»; ɋɉ 164.1325800.2014 «ɍɫɢɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ», Cɉ 27.13330.2017 «Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɜɵɲɟɧɧɵɯ 
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ɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ»; ɋɉ 20.13330.2016 «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ»; Cɉ 

43.13330.2012 «ɋɨɨɪɭɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ»; ɋɉ 24.13330.2011 

«ɋɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ» [35, 55-59]), ɜ ɤɨɬɨɪɵɟ ɜɧɟɫɟɧɵ ɫɜɟɞɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɟ 

ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɬɪɚɫɥɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 

ɚ ɬɚɤɠɟ ɨɛɳɟɦɢɪɨɜɭɸ ɩɪɚɤɬɢɤɭ ɩɪɨɞɜɢɠɟɧɢɹ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

2. ɋɬɚɧɞɚɪɬɵ ɨɪɝɚɧɢɡɚɰɢɣ, (ɋɌɈ 53269053-101-2010 «Ɋɟɤɨɦɟɧɞɚɰɢɢ 

ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɟɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɤɨɦɩɨɡɢɰɢɨɧɧɨɣ ɚɪɦɚɬɭɪɵ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ»; ɋɌɈ 13623997-001-2011 

«Ɋɟɤɨɦɟɧɞɚɰɢɢ ɈɈɈ «Ɂɢɤɚ» ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɛɚɥɨɤ 

ɤɨɦɩɨɡɢɬɚɦɢ», ɋɌɈ 42010705-4.02.02-08 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ 

ɚɪɦɢɪɨɜɚɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ»; 

ɋɌɈ 2256-002-2011 «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɵ 

FibARM ɩɨ ɪɟɦɨɧɬɭ ɢ ɭɫɢɥɟɧɢɸ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɫɪɟɞɫɬɜɨɦ 

ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɯɨɥɨɞɧɨɝɨ 

ɨɬɜɟɪɠɞɟɧɢɹ» [34, 60-62]), ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɫ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɢɦɟɧɟɧɢɹ 

ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɰɟɥɹɯ. 

3. Ɋɭɤɨɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɫ ɰɟɥɶɸ ɪɚɫɲɢɪɟɧɢɹ ɫɜɨɞɚ ɩɪɚɜɢɥ 

ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɧɟɧɚɩɪɹɝɚɟɦɨɣ 

ɚɪɦɚɬɭɪɨɣ, ɬɚɤ ɜ 2006 ɝ. ɤɨɦɩɚɧɢɹɦɢ ɈɈɈ «ɂɧɬɟɪɚɤɜɚ» ɢ ɇɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ, ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɢɧɫɬɢɬɭɬɨɦ 

ɛɟɬɨɧɚ ɢ ɠɟɥɟɡɨɛɟɬɨɧɚ (ɇɂɂɀȻ ɢɦ. Ⱥ. Ⱥ. Ƚɜɨɡɞɟɜɚ) ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ 

«Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɭɫɢɥɟɧɢɸ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɦɩɨɡɢɬɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ» [36], ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɫɬɚɜɥɟɧ ɫɩɨɫɨɛ ɪɚɫɱɟɬɚ ɛɚɥɨɱɧɵɯ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɭɫɢɥɟɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɫ 

ɭɝɥɟɪɨɞɧɵɦɢ, ɚɪɚɦɢɞɧɵɦɢ ɢ ɫɬɟɤɥɹɧɧɵɦɢ ɜɨɥɨɤɧɚɦɢ. 

4. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (Tɍ 1916-005-61664530-2011 ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɭɝɥɟɪɨɞɧɵɯ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɵɯ ɥɟɧɬ ɞɥɹ ɫɢɫɬɟɦ ɭɫɢɥɟɧɢɹ ɜɧɟɲɧɢɦ 

ɚɪɦɢɪɨɜɚɧɢɟɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ȺɈ «ɉɊȿɉɊȿȽ - ɋɈȼɊȿɆȿɇɇɕȿ 

ɄɈɆɉɈɁɂɐɂɈɇɇɕȿ ɆȺɌȿɊɂȺɅɕ»). 
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ȼɨ ɫɜɨɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɞɨɤɭɦɟɧɬɵ ɹɜɥɹɸɬɫɹ ɪɚɫɱɟɬɧɨɣ 

ɛɚɡɨɣ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɪɚɛɨɬ ɩɨ ɭɫɢɥɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ. ȼ ɧɢɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɟɬɨɞɢɤɚ 

ɪɚɫɱɟɬɚ ɭɫɢɥɟɧɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɞɜɭɦ ɝɪɭɩɩɚɦ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɦɟɬɨɞɢɤɢ ɩɪɨɜɟɞɟɧɢɹ 

ɪɚɛɨɬ ɢ ɢɫɩɵɬɚɧɢɣ.  

ȼɨ ɫɜɨɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɞɨɤɭɦɟɧɬɵ ɹɜɥɹɸɬɫɹ ɪɚɫɱɟɬɧɨɣ 

ɛɚɡɨɣ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɪɚɛɨɬ ɩɨ ɭɫɢɥɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ. ȼ ɧɢɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɟɬɨɞɢɤɚ 

ɪɚɫɱɟɬɚ ɭɫɢɥɟɧɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɞɜɭɦ ɝɪɭɩɩɚɦ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɦɟɬɨɞɢɤɢ ɩɪɨɜɟɞɟɧɢɹ 

ɪɚɛɨɬ ɢ ɢɫɩɵɬɚɧɢɣ.  

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɨɬɟɱɟɫɬɜɟɧɧɭɸ  ̏ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ  ɞɨɤɭɦɟɧɬɚɰɢɸ 

ɜ  ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ  ɤɨɦɩɨɡɢɬɧɵɯ ɦɚ  ̛ɬɟɪɢɚɥɨɜ ɩɪɢ  ɪɟɦɨɧɬɟ ɢ  ɭɫɢɥɟɧɢɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ  ɤɨɧɫɬɪɭɤɰɢɣ, ɦɨɠɧɨ ̛̬̍̌̚ует̭́ ɨɬɦɟɬɢɬɶ ɱɬɨ ̬̌̚у̍е̙̦о̜ ɨɧɚ ɛɚɡɢɪɭɟɬɫɹ л̛те̬̌ту̬е ɧɚ 

ɡɚɪɭɛɟɠɧɨɣ  ̏ɧɨɪɦɚɬɢɜɧɨɣ ɥɢɬɟɪɚɬɭɪɟ, о̸е̬ед̽ ɱɬɨ ɜ д̌̌пт̶̛̛̌ ɫɜɨɸ ɨɱɟɪɟɞɶ т̬е̍о̛̥̦̏́̌  ɬɪɟɛɭɟɬ ɚɞɚɩɬɚɰɢɢ ɤ 

ɬɪɟɛɨɜɚɧɢɹɦ  ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧ о̛̭̭̜̭̬ко̜ ɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ Ɋɨɫɫɢɣɫɤɨɣ о̭о̍е̦̦о̭те̜ Ɏɟɞɟɪɚɰɢɢ, 

ɚ  ɬɚɤɠɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ̛̭̏̌̚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫ̸̦̦̌̌̚е̛̦́ ɢɦɨɫɬɢ ɨɬ ̦̏е̹ ɢɯ ɧɚɡɧɚɱɟɧɢɹ 

ɢ ɜɧɟɲ ɧɢɯ ɭɫɥɨɜɢɣ –  ɬɟɦɩɟɪɚɬɭɪ. 
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1.5 ɂɡɭɱɟɧɧɨɫɬɶ ɦɟɬɨɞɚ 
 

ȼ ɪɚɦɤɚɯ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɛɵɥɚ ɢɡɭɱɟɧɚ ɫɬɟɩɟɧɶ ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɢ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɟɦɵ. ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɪɹɞ ɪɚɛɨɬ, ɜ ɤɨɬɨɪɵɟ ɜ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɞɚɸɬ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨ ɭɫɢɥɟɧɢɸ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɬɟɪɢɚɥɚɦɢ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ. 

ȼ ɯɨɞɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɪɚɛɨɬɵ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɭɱɟɧɵɯ Ⱥ. Ⱥ. ɒɢɥɢɧɵɦ, ɋ. Ⱥ. Ȼɨɤɚɪɟɜɵɦ, ȼ. ɂ. ɒɟɫɬɟɪɢɤɨɜɵɦ ɢ Ⱦ. ɇ. 

ɋɦɟɪɞɨɜɵɦ. ɂɦɢ ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɢ ɪɚɫɫɦɨɬɪɟɧ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɦɨɫɬɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ, ɭɫɢɥɟɧɧɵɯ ɤɨɦɩɨɡɢɬɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦ ɢ,   

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɵɥɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ ɢ ɭɬɨɱɧɟɧɚ Ⱥ. Ⱥ. 

ɇɟɪɨɜɧɵɯ, ɜ ɪɚɦɤɚɯ ɪɚɫɱɟɬɨɜ ɷɥɟɦɟɧɬɨɜ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɢ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ, 

ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ, ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ. 

Ɍɚɤ ɠɟ ɜ ɫɜɨɢɯ ɪɚɛɨɬɚɯ Ⱥ.Ⱥ. ɇɟɪɨɜɧɵɯ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɨɜɵɲɟɧɢɹ 

ɩɪɨɱɧɨɫɬɢ ɛɚɥɨɤ, ɭɫɢɥɟɧɧɵɯ ɭɝɥɟɪɨɞɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ 

ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ [63], ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 1.2. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɟ Ⱥ.Ⱥ. ɇɟɪɨɜɧɵɯ, ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɭɜɟɥɢɱɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɛɚɥɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ ɚɪɦɢɪɨɜɚɧɢɹ 

ɩɪɨɢɡɨɲɥɢ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 33 ɞɨ 184 %, ɩɨɤɚɡɚɬɟɥɢ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɜ 

ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
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ɚ – ɛɚɥɤɢ, ɭɫɢɥɟɧɧɵɟ ɧɚɤɥɟɢɜɚɧɢɟɦ ɩɨɥɨɫɵ ɯɨɥɫɬɚ ɧɚ ɧɢɠɧɸɸ ɝɪɚɧɶ; ɛ – ɛɚɥɤɢ, ɭɫɢɥɟɧɧɵɟ 

ɩɨɥɨɫɨɣ ɯɨɥɫɬɚ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢ ɢ ɯɨɦɭɬɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɩɪɢɨɩɨɪɧɵɯ ɭɱɚɫɬɤɚɯ ɩɨɞ 

ɭɝɥɨɦ 10° ɤ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɷɥɟɦɟɧɬɚ; ɜ - ɛɚɥɤɢ ɭɫɢɥɟɧɵɟ U-ɨɛɪɚɡɧɨɣ ɨɛɨɣɦɨɣ ɢɡ ɯɨɥɫɬɚ ɫ 

ɡɚɜɟɞɟɧɢɟɦ ɧɚ ɛɨɤɨɜɵɟ ɝɪɚɧɢ ɛɚɥɨɤ; 

ɝ – ɛɚɥɤɢ ɭɫɢɥɟɧɧɵɟ U-ɨɛɪɚɡɧɨɣ ɨɛɨɣɦɨɣ, ɡɚɤɪɟɩɥɟɧɧɨɣ ɜ ɩɪɢɨɩɨɪɧɵɯ ɭɱɚɫɬɤɚɯ 

ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɯɨɦɭɬɚɦɢ; ɞ –ɛɚɥɤɢ, ɭɫɢɥɟɧɧɵɟ ɥɚɦɟɥɹɦɢ ɪɚɡɥɢɱɧɨɣ ɩɪɨɱɧɨɫɬɢ, 

ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɯɨɦɭɬɚɦɢ; ɟ – ɛɚɥɤɢ ɭɫɢɥɟɧɧɵɟ ɨɛɪɚɡɧɨɣ ɨɛɨɣɦɨɣ, 

ɧɚɤɥɟɟɧɧɨɣ ɩɨɜɟɪɯ ɩɨɥɨɫɵ ɥɚɦɟɥɢ; ɠ – ɛɚɥɤɢ ɭɫɢɥɟɧɧɵɟ 

ɩɨɥɨɫɨɣ ɯɨɥɫɬɚ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢ, ɡɚɤɪɟɩɥɟɧɧɨɣ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɯɨɦɭɬɚɦɢ; ɡ – ɛɚɥɤɢ, 

ɭɫɢɥɟɧɧɵɟ ɩɨɥɨɫɨɣ ɯɨɥɫɬɚ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢ, ɡɚɤɪɟɩɥɟɧɧɨɣ ɧɚɤɥɨɧɧɵɦɢ ɯɨɦɭɬɚɦɢ 

Ɋɢɫɭɧɨɤ 1.2 – ɋɯɟɦɚ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ 
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Ɍɚɛɥɢɰɚ 1.2 – ɍɜɟɥɢɱɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ 

ɭɫɢɥɟɧɢɹ 

ɋɯɟɦɚ ɭɫɢɥɟɧɢɹ 
ɉɪɨɰɟɧɬ ɭɫɢɥɟɧɢɹ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɟ 

ɭɫɢɥɟɧɧɨɣ ɛɚɥɤɨɣ) 
ɚ 64 
ɛ 130 
ɜ 152 
ɝ 184 
ɞ 106 
ɟ 140 
ɠ 33 
ɡ 55 

 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɱɬɨ ɞɚɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɧɚ ɨɛɪɚɡɰɚɯ, ɧɟ 

ɢɦɟɸɳɢɯ ɞɟɮɟɤɬɵ, ɱɬɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ, ɬɚɤ ɤɚɤ ɨɛɵɱɧɨ 

ɩɨɜɵɲɟɧɢɟ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɪɟɛɭɟɬɫɹ ɭɠɟ 

ɩɨɞɜɟɪɠɟɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. 

Ⱦɚɧɧɭɸ ɧɟɬɨɱɧɨɫɬɶ ɩɨɩɵɬɚɥɫɹ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ȼ.ȼ. Ƚɚɩɨɧɨɜ [64], 

ɤɨɬɨɪɵɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɦɨɬɪɟɥ ɪɟɚɤɰɢɸ ɛɚɥɤɢ ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɞɨ ɩɨɹɜɥɟɧɢɹ 

ɬɪɟɳɢɧ, ɩɨɫɥɟ ɱɟɝɨ ɭɫɢɥɢɥ ɢɯ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɢɦ ɛɵɥɨ 

ɭɫɬɚɧɨɜɥɟɧɨ ɱɬɨ ɩɨɪɨɝ ɪɚɡɪɭɲɚɸɳɟɣ ɧɚɝɪɭɡɤɢ ɭɫɢɥɟɧɧɵɯ ɛɚɥɨɤ ɜɵɲɟ, ɢ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɭɫɢɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 900-4200 ɤɝ. 

Ɇ.ɇ. ɋɦɟɪɞɨɜɵɦ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ ɩɨɜɟɞɟɧɢɹ ɭɫɢɥɟɧɢɹ 

ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɩɪɢ ɜɵɫɨɤɢɯ ɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ [65]. ȼ ɯɨɞɟ 

ɢɫɩɵɬɚɧɢɣ ɛɵɥɨ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (+90ɨ ɋ) ɩɪɨɢɫɯɨɞɢɬ 

ɪɚɡɦɹɝɱɟɧɢɟ ɷɩɨɤɫɢɞɧɨɝɨ ɤɥɟɹ ɢ ɫɧɢɠɟɧɢɟ ɟɝɨ ɩɪɢɥɢɩɚɧɢɹ ɤ ɛɟɬɨɧɭ. ɉɪɢ ɧɢɡɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ (ɧɢɠɟ ɧɭɥɹ ɝɪɚɞɭɫɨɜ ɩɨ ɐɟɥɶɫɢɸ) ɪɚɡɪɭɲɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ 

ɨɬɫɥɨɟɧɢɹ ɤɥɟɟɜɨɝɨ ɫɥɨɹ ɨɬ ɛɟɬɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɤɚɥɵɜɚɧɢɹ 

ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɪɚɛɨɱɟɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɚɪɦɚɬɭɪɵ. 
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2. Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɪɚɛɨɬɵ 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɣ 

ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɧɚ ɢɡɝɢɛ. 

ɂɫɯɨɞɹ ɢɡ ɡɚɞɚɱ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɬɶ ɫɯɟɦɵ 

ɚɪɦɢɪɨɜɚɧɢɹ ɢ ɩɪɨɜɟɪɢɬɶ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɚ ɩɪɚɤɬɢɤɟ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ 

ɢɡɝɨɬɚɜɥɢɜɚɥɢɫɶ ɨɛɪɚɡɰɵ ɛɟɡ ɚɪɦɢɪɨɜɚɧɢɹ ɢ ɫ ɪɚɡɧɵɦɢ ɫɯɟɦɚɦɢ ɚɪɦɢɪɨɜɚɧɢɹ.  

 

2.1 ɂɡɝɨɬɨɜɥɟɧɢɟ ɨɛɪɚɡɰɨɜ 
 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ ɨɩɪɟɞɟɥɹɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ȽɈɋɌ 310.4-92. 

Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɚ ɩɪɢɦɟɧɹɥɢ ɫɥɟɞɭɸɳɢɟ ɢɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ: 

 ȼ ɤɚɱɟɫɬɜɟ ɜɹɠɭɳɟɝɨ – ɩɨɪɬɥɚɧɞɰɟɦɟɧɬ ɧɨɪɦɚɥɶɧɨɬɜɟɪɞɟɸɳɢɣ; 

 ȼ ɤɚɱɟɫɬɜɟ ɦɟɥɤɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ - ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɫɨɤ I ɤɥɚɫɫɚ ɫ 

ɦɨɞɭɥɟɦ ɤɪɭɩɧɨɫɬɢ ɧɟ ɛɨɥɟɟ 2,5 ɦɦ ɩɨ ȽɈɋɌ 8736-93; 

 ȼɨɞɚ – ɩɨ ȽɈɋɌ 23732-201. 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɛɪɚɡɰɨɜ ɩɪɢɦɟɧɹɥɨɫɶ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

 ɒɬɵɤɨɜɤɚ (ɪɢɫɭɧɨɤ 2.1); 

 Ɋɚɡɴɟɦɧɵɟ ɮɨɪɦɵ ɞɥɹ ɨɛɪɚɡɰɨɜ ɛɚɥɨɱɟɤ (ɪɢɫɭɧɨɤ 2.2). 

 

 

Ɋɢɫɭɧɨɤ 2.1 - ɒɬɵɤɨɜɤɚ 



29 
 

 

 

Ɋɢɫɭɧɨɤ 2.2 - Ɋɚɡɴɟɦɧɵɟ ɮɨɪɦɵ ɞɥɹ ɨɛɪɚɡɰɨɜ ɛɚɥɨɱɟɤ 

 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɰɟɦɟɧɬɧɨɝɨ ɪɚɫɬɜɨɪɚ ɨɬɜɟɲɢɜɚɥɨɫɶ 1500 ɝ ɧɨɪɦɚɥɶɧɨɝɨ 

ɩɟɫɤɚ (ɩɨ ȽɈɋɌ 6139*), 500 ɝ ɰɟɦɟɧɬɚ ɢ 200 ɝ ɜɨɞɵ. ɉɨɫɥɟ ɱɟɝɨ ɩɟɫɨɤ ɢ ɰɟɦɟɧɬ 

ɡɚɝɪɭɠɚɥɢɫɶ ɜ ɟɦɤɨɫɬɶ ɢ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɥɢɫɶ ɥɨɩɚɬɤɨɣ ɜ ɬɟɱɟɧɢɟ 1 

ɦɢɧɭɬɵ.  

Ɂɚɬɟɦ ɜ ɰɟɧɬɪɟ ɫɭɯɨɣ ɫɦɟɫɢ ɞɟɥɚɥɚɫɶ ɥɭɧɤɚ, ɢ ɜ ɧɟɟ ɜɥɢɜɚɥɚɫɶ ɜɨɞɚ ɜ 

ɤɨɥɢɱɟɫɬɜɟ 200 ɝ, ɩɨɫɥɟ ɱɟɝɨ ɫɦɟɫɶ ɩɟɪɟɦɟɲɢɜɚɥɚɫɶ ɜ ɬɟɱɟɧɢɟ 1 ɦɢɧɭɬɵ. 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɢɡɝɨɬɨɜɥɟɧɢɟɦ ɨɛɪɚɡɰɨɜ ɜɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ 

ɫɬɟɧɨɤ ɮɨɪɦ ɢ ɩɨɞɞɨɧɚ ɫɥɟɝɚ ɫɦɚɡɵɜɚɥɚɫɶ ɦɚɫɥɨɦ. 
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ɉɨɫɥɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɛɪɚɡɰɵ ɯɪɚɧɢɥɢɫɶ ɜ ɮɨɪɦɚɯ ɫɭɬɤɢ. ɉɨɫɥɟ ɷɬɨɝɨ 

ɨɛɪɚɡɰɵ ɯɪɚɧɢɥɢɫɶ ɞɨ ɢɫɩɵɬɚɧɢɹ ɢɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ 

ɪɚɫɩɚɥɭɛɥɟɧɧɨɦ ɜɢɞɟ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. 

 

2.2 Ⱥɪɦɢɪɨɜɚɧɢɟ ɨɛɪɚɡɰɨɜ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ 

 

Ɍɟɯɧɨɥɨɝɢɹ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 

1. ɉɨɞɝɨɬɨɜɤɭ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ. ɇɟɨɛɯɨɞɢɦɨ ɨɱɢɫɬɢɬɶ 

ɩɨɜɟɪɯɧɨɫɬɶ ɨɬ ɤɪɚɫɤɢ, ɦɚɫɥɚ, ɠɢɪɧɵɯ ɩɹɬɟɧ, ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ, ɩɪɢ ɩɨɦɨɳɢ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɳɟɬɤɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɦɵɜɤɨɣ ɜɨɞɨɣ. 

2. Ɂɚɝɨɬɨɜɤɭ ɯɨɥɫɬɨɜ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɫ ɩɪɢɧɹɬɨɣ ɫɯɟɦɨɣ ɩɪɢɤɥɟɢɜɚɧɢɹ, 

ɩɪɨɜɨɞɹɬ ɪɚɡɦɟɬɤɭ ɯɨɥɫɬɨɜ ɢ ɢɯ ɧɚɪɟɡɤɭ, ɧɚ ɝɥɚɞɤɨɦ ɫɬɨɥɟ ɫ ɞɨɫɬɚɬɨɱɧɵɦ 

ɤɨɥɢɱɟɫɬɜɨɦ ɦɟɫɬɚ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɦɚɬɟɪɢɚɥɚ. 

3. ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɚɞɝɟɡɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɫɦɟɲɢɜɚɧɢɟ 

ɤɨɦɩɨɧɟɧɬɨɜ Ⱥ (ɷɩɨɤɫɢɞɧɚɹ ɫɦɨɥɚ) ɢ Ȼ (ɨɬɜɟɪɞɢɬɟɥɶ) ɜ ɱɢɫɬɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ, 

ɮɚɪɮɨɪɨɜɨɣ, ɫɬɟɤɥɹɧɧɨɣ ɢɥɢ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɟɦɤɨɫɬɢ, ɫɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɢɦ 

ɭɫɥɨɜɢɹɦ ɩɨɫɬɚɜɳɢɤɚ.  

4. ɉɪɢɤɥɟɢɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ. Ȼɟɬɨɧɧɨɟ 

ɨɫɧɨɜɚɧɢɟ ɢ ɯɨɥɫɬɵ ɩɪɨɩɢɬɵɜɚɸɬɫɹ ɚɞɝɟɡɢɨɧɧɵɦ ɫɨɫɬɚɜɨɦ ɩɪɢ ɩɨɦɨɳɢ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɳɟɬɤɢ ɢɥɢ ɜɚɥɢɤɚ. ɍɝɥɟɪɨɞɧɚɹ ɫɟɬɤɚ, ɩɭɬɟɦ ɩɨɫɬɟɩɟɧɧɨɝɨ 

ɪɚɡɦɟɳɟɧɢɹ ɯɨɥɫɬɚ ɨɬ ɨɞɧɨɝɨ ɤɪɚɹ ɨɫɧɨɜɚɧɢɹ ɞɨ ɞɪɭɝɨɝɨ, ɭɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɫɥɨɣ 

ɚɞɝɟɡɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɥɢɧɢɢ ɪɚɡɦɟɬɤɢ ɦɚɬɟɪɢɚɥɚ. ɋɥɟɞɭɟɬ 

ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɫɤɥɚɞɨɤ ɢ ɢɡɥɢɲɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɫɥɟ ɭɤɥɚɞɤɢ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɤɚɬɤɭ (ɩɪɢɠɚɬɢɟ) ɯɨɥɫɬɚ ɨɬ ɰɟɧɬɪɚ ɤ ɤɪɚɹɦ ɫɬɪɨɝɨ ɜ 

ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ (ɜɞɨɥɶ ɜɨɥɨɤɨɧ ɯɨɥɫɬɚ), ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 

ɜɚɥɢɤɚ. Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɧɟɫɟɧɢɟ ɢ ɩɪɢɤɚɬɤɚ ɫɥɟɞɭɸɳɢɯ ɫɥɨɟɜ.  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɧɢɹ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɨɫɧɨɜɚɧɢɟ 

ɞɨɥɠɧɨ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɩɥɨɫɤɨɫɬɢ, ɧɚɥɢɱɢɸ ɞɟɮɟɤɬɨɜ ɢ ɩɪɨɱɧɨɫɬɢ 

ɛɟɬɨɧɚ, ɩɪɢ ɷɬɨɦ ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɨɫɧɨɜɚɧɢɹ (ɛɟɬɨɧɚ) 
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ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɟɪɟɞɚɜɚɟɦɵɦ ɭɫɢɥɢɹɦ, ɩɪɢɥɚɝɚɟɦɵɦ ɤ 

ɩɪɨɦɟɠɭɬɨɱɧɨɦɭ ɫɥɨɸ ɫɤɥɟɢɜɚɧɢɹ.  

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ ɨɬ 5 0ɋ ɞɨ 35 0ɋ, ɬɟɦɩɟɪɚɬɭɪɚ ɛɟɬɨɧɚ ɨɫɧɨɜɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɲɟ 50C. 

ɗɩɨɤɫɢɞɧɵɟ ɚɞɝɟɡɢɨɧɧɵɟ ɫɨɫɬɚɜɵ ɧɟ ɞɨɥɠɧɵ ɧɚɧɨɫɢɬɫɹ ɧɚ ɦɨɤɪɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ. Ɉɬɤɪɵɬɚɹ ɜɥɚɝɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɞɚɥɟɧɚ. 

ɉɨɥɧɨɟ ɨɬɜɟɪɠɟɧɢɟ ɷɩɨɤɫɢɞɧɵɯ ɚɞɝɟɡɢɨɧɧɵɯ ɫɨɫɬɚɜɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ 

ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɫɭɬɨɤ ɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  Ʉɚɤ ɩɪɚɜɢɥɨ, ɜɪɟɦɹ ɨɬɜɟɪɠɞɟɧɢɹ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɧɟ 

ɦɟɧɟɟ 24 ɱɚɫɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ 200ɋ ɢ ɧɟ ɦɟɧɟɟ 36 ɱɚɫɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɨɬ 50ɋ ɞɨ 200ɋ. 

 

2.3 ɂɫɩɵɬɚɧɢɟ ɨɛɪɚɡɰɨɜ 

 

Ⱦɥɹ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ ɛɚɥɨɱɟɤ ɧɚ ɢɡɝɢɛ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɩɪɢɛɨɪɵ ɥɸɛɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɧɚɪɚɫɬɚɧɢɹ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɨɛɪɚɡɟɰ ɞɨɥɠɧɚ 

ɛɵɬɶ (0,05+- 0,01) ɤɇ/ɫ [0,12+-0,02] Ɇɉɚ/ɫ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ 

ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɥɨɱɤɢ. Ɂɚɯɜɚɬ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɨɛɪɚɡɰɚ ɞɨɥɠɟɧ ɛɵɬɶ 

ɫɧɚɛɠɟɧ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɢɡɝɨɬɨɜɥɟɧɧɵɦɢ ɢɡ ɫɬɚɥɢ ɬɜɟɪɞɨɫɬɶɸ 

56…61 HRC. 

ɇɢɠɧɢɟ ɨɩɨɪɵ ɷɥɟɦɟɧɬɚ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɨɪɨɬɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ, ɥɟɠɚɳɟɣ ɧɚ ɧɢɠɧɟɣ ɨɩɨɪɧɨɣ ɩɥɨɫɤɨɫɬɢ 

ɨɛɪɚɡɰɚ ɢ ɹɜɥɹɸɳɟɣɫɹ ɨɫɶɸ ɟɟ ɩɪɨɞɨɥɶɧɨɣ ɫɢɦɦɟɬɪɢɢ.  

ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ ɧɚ ɨɩɨɪɧɵɯ ɷɥɟɦɟɧɬɚɯ, ɢɯ ɮɨɪɦɚ ɢ ɪɚɡɦɟɪɵ, 

ɢ ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3 
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Ɋɢɫɭɧɨɤ 2.3 –ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ ɧɚ ɨɩɨɪɧɵɯ ɷɥɟɦɟɧɬɚɯ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ ɨɛɪɚɡɰɨɜ ɩɪɢ ɫɠɚɬɢɢ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɟɫɫɵ ɥɸɛɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɩɪɟɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɞɨ 500 ɤɇ, 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 28840 ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 

ɧɚɝɪɭɠɟɧɢɟ ɨɛɪɚɡɰɚ ɜ ɪɟɠɢɦɟ ɱɢɫɬɨɝɨ ɫɠɚɬɢɹ.  

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɟ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ 

ɨɩɨɪɧɵɯ ɝɪɚɧɟɣ ɨɛɪɚɡɰɚ ɩɪɟɫɫ ɞɨɥɠɟɧ ɢɦɟɬɶ ɩɨɞɜɢɠɧɭɸ ɲɚɪɨɜɭɸ ɨɩɨɪɭ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɲɚɪɨɜɵɟ ɨɩɨɪɵ ɥɸɛɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɩɪɟɫɫɚ. ɉɪɟɫɫ ɞɨɥɠɟɧ ɛɵɬɶ ɫɧɚɛɠɟɧ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ ɞɥɹ ɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɚɠɢɦɧɵɯ ɩɥɚɫɬɢɧɨɤ, 

ɩɟɪɟɞɚɸɳɢɯ ɧɚɝɪɭɡɤɭ ɧɚ ɨɛɪɚɡɟɰ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ ɨɛɪɚɡɟɰ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɨɩɨɪɧɵɟ 

ɷɥɟɦɟɧɬɵ ɩɪɢɛɨɪɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɟɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɝɪɚɧɢ ɧɚɯɨɞɢɥɢɫɶ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ. Ɉɛɪɚɡɰɵ ɢɫɩɵɬɵɜɚɸɬ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɫɬɪɭɤɰɢɟɣ, ɩɪɢɥɨɠɟɧɧɨɣ ɤ ɩɪɢɛɨɪɭ. 
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3. Ɉɛɨɫɧɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ 

 

3.1.  Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ 

 

Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɭɫɢɥɟɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɫɬɚɜɪɚɰɢɢ, ɩɨɫɪɟɞɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɫɯɟɦɵ ɚɪɦɢɪɨɜɚɧɢɹ 

ɤɨɦɩɨɡɢɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ, ɜ ɤɚɱɟɫɬɜɟ 

ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɬɚɧɞɚɪɬɧɵɟ ɨɛɪɚɡɰɵ ɛɚɥɨɱɤɢ, ɞɥɹ 

ɢɫɩɵɬɚɧɢɹ ɧɚ ɪɚɫɬɹɠɟɧɢɟ. 

Ɋɚɡɦɟɪɵ ɛɚɥɨɱɟɤ ɫɨɫɬɚɜɥɹɥɢ 160ɯ40ɯ40 ɦɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢɦɟɧɹɥɚɫɶ ɭɝɥɟɪɨɞɧɚɹ 

ɫɟɬɤɚ FibArm Grid 150/2000 (ɩɪɢɥɨɠɟɧɢɟ Ⱥ), ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, 

ɦɟɠɞɭ ɛɟɬɨɧɨɦ ɢ ɫɟɬɤɨɣ, ɩɪɢɦɟɧɹɥɨɫɶ ɷɩɨɤɫɢɞɧɚɹ ɫɦɨɥɚ ɗȾ-20 (ɩɪɢɥɨɠɟɧɢɟ Ȼ) 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɭɫɢɥɢɜɚɸɳɟɣ ɫɯɟɦɵ, ɤɨɬɨɪɚɹ ɩɭɬɟɦ ɜɧɟɲɧɟɝɨ 

ɚɪɦɢɪɨɜɚɧɢɹ ɛɭɞɟɬ ɩɪɢɫɨɟɞɢɧɟɧɚ ɤ ɛɚɥɤɟ.  Ⱦɥɹ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɟɬɤɚ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɉɩɪɟɞɟɥɹɸɳɢɦɢ 

ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɹɜɥɹɟɬɫɹ: 

 ɋɯɟɦɚ ɚɪɦɢɪɨɜɚɧɢɹ; 

 Ʉɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ. 

ɉɨɢɫɤ ɪɟɲɟɧɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɛɵɥ 

ɧɚɱɚɬ ɫ ɩɨɞɛɨɪɚ ɫɯɟɦɵ ɚɪɦɢɪɨɜɚɧɢɹ. 

Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɫɯɟɦɵ ɫ ɩɨɥɧɵɦ ɨɛɟɪɬɵɜɚɧɢɟɦ ɢ ɫ ɩɪɢɤɥɟɣɤɨɣ 

ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ. Ɍɚɤ ɠɟ ɩɪɨɜɨɞɢɥɫɹ 

ɚɧɚɥɢɡ ɡɚɜɢɫɢɦɨɫɬɢ ɭɫɢɥɟɧɢɹ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɩɭɬɟɦ 

ɨɛɟɪɬɵɜɚɧɢɹ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ ɤ ɛɚɥɨɱɤɟ. 
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ɚ – ɛɟɡ ɭɫɢɥɟɧɢɹ; ɛ – ɨɛɟɪɬɵɜɚɧɢɟ ɜ 1 ɫɥɨɣ; ɜ – ɨɛɟɪɬɵɜɚɧɢɟ ɜ 2 ɫɥɨɹ 

 

Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɚɪɦɢɪɨɜɚɧɢɹ ɛɚɥɨɱɤɢ ɩɭɬɟɦ ɨɛɟɪɬɵɜɚɧɢɹ 

 

Ɉɛɪɚɡɰɵ ɞɨ ɢɫɩɵɬɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.2 ɢ 3.3 

 

 

Ɋɢɫɭɧɨɤ 3.2 – Ɉɛɪɚɡɟɰ, ɭɫɢɥɟɧɧɵɣ ɜ 1 ɫɥɨɣ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ. 

 

 

Ɋɢɫɭɧɨɤ 3.3 – Ɉɛɪɚɡɟɰ, ɭɫɢɥɟɧɧɵɣ ɜ 2 ɫɥɨɹ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ. 
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ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ ɞɨ ɦɨɦɟɧɬɚ ɩɨɬɟɪɢ 

ɩɪɨɱɧɨɫɬɢ ɨɛɪɚɡɰɨɜ.  

Ɉɛɪɚɡɟɰ ɛɟɡ ɭɫɢɥɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɪɚɡɪɭɲɢɥɫɹ (ɪɢɫɭɧɨɤ 3.4) ɩɪɢ ɧɚɝɪɭɡɤɟ 

1700 ɇ. 

 

 

 

Ɋɢɫɭɧɨɤ 3.4 – Ɉɛɪɚɡɟɰ ɛɟɡ ɭɫɢɥɟɧɢɹ ɩɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 

Ɉɛɪɚɡɟɰ, ɨɛɟɪɧɭɬɵɣ ɜ 1 ɫɥɨɣ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ, ɜɵɞɟɪɠɚɥ ɧɚɝɪɭɡɤɭ 

10000 ɇ, ɱɬɨ ɩɨɱɬɢ ɜ 5 ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɛɟɡ ɭɫɢɥɟɧɢɹ. ɗɬɨ ɩɨɤɚɡɵɜɚɟɬ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ 

ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ, ɤɚɤ ɦɚɬɟɪɢɚɥɚ, ɩɨɜɵɲɚɸɳɟɝɨ ɩɪɨɱɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ.  

ɉɪɢ ɷɬɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɣ ɩɪɨɢɡɨɲɥɨ ɪɚɡɪɭɲɟɧɢɟ ɛɟɬɨɧɚ, ɧɨ ɧɚɪɭɲɟɧɢɟ 

ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɪɭɤɬɭɪɵ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ. Ɉɬɫɥɨɟɧɢɟ ɫɟɬɤɢ 

ɬɚɤɠɟ ɧɟ ɩɪɨɢɡɨɲɥɨ. Ɉɛɪɚɡɰɵ, ɭɫɢɥɟɧɧɵɟ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɨɣ ɜ 1 ɫɥɨɣ ɩɨɫɥɟ ɢɯ 

ɢɫɩɵɬɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.5 ɢ 3.6. 

 

Ɋɢɫɭɧɨɤ 3.5 – Ɉɛɪɚɡɟɰ, ɭɫɢɥɟɧɧɵɣ ɜ 1 ɫɥɨɣ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ ɩɨɫɥɟ 

ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ 
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Ɋɢɫɭɧɨɤ 3.6 – Ⱦɟɮɨɪɦɚɰɢɹ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ ɩɨɫɥɟ ɪɚɡɪɭɲɟɧɢɹ ɨɛɪɚɡɰɚ 

 

Ɉɛɪɚɡɟɰ, ɨɛɟɪɧɭɬɵɣ ɜ 2 ɫɥɨɹ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ, ɜɵɞɟɪɠɚɥ ɧɚɝɪɭɡɤɭ 

19500 ɇ, ɱɬɨ ɩɨɱɬɢ ɜ 10 ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɛɟɡ ɭɫɢɥɟɧɢɹ ɢ ɩɨɱɬɢ ɜ 2 ɪɚɡɚ ɛɨɥɶɲɟ 

ɱɟɦ ɩɪɢ ɭɫɢɥɟɧɢɢ ɜ 1 ɫɥɨɣ. ɗɬɨ ɩɨɤɚɡɵɜɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɫɥɨɟɜ 

ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɣ.  ɉɪɢ ɷɬɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɣ ɩɪɨɢɡɨɲɥɨ ɪɚɡɪɭɲɟɧɢɟ ɛɟɬɨɧɚ, 

ɧɨ ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɪɭɤɬɭɪɵ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ. 

Ⱦɟɮɨɪɦɚɰɢɹ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ ɩɪɢ ɚɪɦɢɪɨɜɚɧɢɢ ɜ 2 ɫɥɨɹ ɩɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɛɵɥɚ 

ɦɟɧɶɲɟ, ɱɟɦ ɜ 1 ɫɥɨɣ.  Ɉɬɫɥɨɟɧɢɟ ɫɟɬɤɢ ɬɚɤɠɟ ɧɟ ɩɪɨɢɡɨɲɥɨ. Ɉɛɪɚɡɰɵ, 

ɭɫɢɥɟɧɧɵɟ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɨɣ ɜ 2 ɫɥɨɹ ɩɨɫɥɟ ɢɯ ɢɫɩɵɬɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɚɯ 3.7 ɢ 3.8. 

 

 

Ɋɢɫɭɧɨɤ 3.7 – Ɉɛɪɚɡɟɰ, ɭɫɢɥɟɧɧɵɣ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɨɣ ɜ 2 ɫɥɨɹ ɩɨɫɥɟ ɢɫɩɵɬɚɧɢɹ 

ɧɚ ɩɪɨɱɧɨɫɬɶ 
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Ɋɢɫɭɧɨɤ 3.8 – Ⱦɟɮɨɪɦɚɰɢɹ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ ɩɨɫɥɟ ɪɚɡɪɭɲɟɧɢɹ ɨɛɪɚɡɰɚ 

 

ɂɡ ɪɢɫɭɧɤɨɜ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɫɥɨɟɜ ɭɦɟɧɶɲɚɟɬɫɹ 

ɫɦɟɳɟɧɢɟ ɨɛɪɚɡɰɨɜ (ɪɢɫɭɧɨɤ 3.9). ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɭɝɥɟɪɨɞɧɨɟ 

ɜɨɥɨɤɧɨ ɩɨɫɥɟ ɪɚɡɪɭɲɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɫɦɨɠɟɬ, ɤɚɤɨɟ-ɬɨ ɜɪɟɦɹ ɜɨɫɩɪɢɧɢɦɚɬɶ 

ɞɟɣɫɬɜɭɸɳɭɸ ɧɚ ɨɛɴɟɤɬ ɧɚɝɪɭɡɤɭ.  

 

 

 

Ɋɢɫɭɧɨɤ 3.9 –  ɂɫɩɵɬɚɧɧɵɟ ɨɛɪɚɡɰɵ 
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ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ. 

ɉɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ (3.1) 

 

2tb W

F l
R K

a b
 

  


, (3.1) 

 
 

ɝɞɟ F – ɪɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ, ɇ; 

a - ɲɢɪɢɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɡɦɵ ɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪɚɦɢ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɨɛɪɚɡɰɨɜ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ, ɦɦ. 

b–ɜɵɫɨɬɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɡɦɵ ɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪɚɦɢ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɨɛɪɚɡɰɨɜ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ, ɦɦ. 

 l – ɞɥɢɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɡɦɵ ɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪɚɦɢ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɨɛɪɚɡɰɨɜ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ, ɦɦ. 

δ – ɦɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɤ ɩɪɨɱɧɨɫɬɢ 

ɛɟɬɨɧɚ ɜ ɨɛɪɚɡɰɚɯ ɛɚɡɨɜɵɯ ɪɚɡɦɟɪɚ ɢ ɮɨɪɦɵ; 

KW – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɹɱɟɢɫɬɨɝɨ ɛɟɬɨɧɚ, ɭɱɢɬɵɜɚɸɳɢɣ 

ɜɥɚɠɧɨɫɬɶ ɨɛɪɚɡɰɨɜ ɜ ɦɨɦɟɧɬ ɢɫɩɵɬɚɧɢɹ. 

Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 3.1 

 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɨɛɟɪɬɵɜɚɧɢɢ ɛɚɥɤɢ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ 

№ F, ɇ l, ɦɦ a, ɦɦ b2, ɦɦ δ R, Ɇɉɚ Rɫɪ, Ɇɉɚ 
1 1710 120 40 1600 0,73 2,340563 

2,333719 
2 1700 120 40 1600 0,73 2,326875 
3 11570 120 43 1936 0,73 12,17485 

10,61222 
4 8600 120 43 1936 0,73 9,049587 
5 18770 120 46 2116 0,73 16,89254 

18,1975 
6 21670 120 46 2116 0,73 19,50247 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɩɪɢɦɟɧɟɧɢɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ ɩɪɢɜɨɞɢɬ ɤ 

ɩɨɜɵɲɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɭɫɢɥɢɜɚɟɦɨɝɨ ɨɛɪɚɡɰɚ. ɍɜɟɥɢɱɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɩɪɢ 
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ɭɫɢɥɟɧɢɢ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ 

ɩɪɨɢɫɯɨɞɢɬ ɧɚ 440% (ɜ 4,4 ɪɚɡɚ), ɜ ɞɜɚ ɫɥɨɹ ɧɚ 780% (ɜ 7,8 ɪɚɡ). 

ȼ ɝɪɚɮɢɤɟ 3.1 ɨɬɪɚɠɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɷɥɟɦɟɧɬɚ 

ɭɫɢɥɟɧɧɨɝɨ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɨɣ. 

 

 

 

Ƚɪɚɮɢɤ 3.1 – Ɂɚɜɢɫɢɦɨɫɬɶ ɭɫɢɥɟɧɢɹ ɛɚɥɤɢ-ɨɛɪɚɡɰɚ ɩɪɢ ɭɫɢɥɟɧɢɢ ɭɝɥɟɪɨɞɧɵɦ 

ɜɨɥɨɤɧɨɦ 

 

ɂɡ ɝɪɚɮɢɤɚ 3.1 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɫɢɥɟɧɢɢ ɛɚɥɤɢ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦ 

ɦɚɬɟɪɢɚɥɨɦ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ, ɩɨɜɵɲɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɥɢɧɟɣɧɨ. 

Ɍɨ ɟɫɬɶ ɩɨɜɵɲɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɡɚɤɨɧɨɦ ɩɨ ɮɨɪɦɭɥɟ (3.2) 

 

Ɋ=Ɋɛɟɬ+Ɋɤ  ,                                                                                                        (3.2) 

 

ɝɞɟ Ɋɛɟɬ – ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ; 

Ɋɤ – ɩɪɨɱɧɨɫɬɶ ɤɨɦɩɨɡɢɬɚ, ɪɚɜɧɚɹ Ɋɤ=δ*t; 

δ – ɩɪɨɱɧɨɫɬɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ 

t- ɬɨɥɳɢɧɚ ɫɥɨɹ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɨɱɧɨɫɬɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɨɬ 

ɤɨɥɢɱɟɫɬɜɚ ɫɥɨɟɜ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ ɪɚɜɟɧ 2,7. 

Ⱦɚɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɪɚɠɚɟɬ ɩɪɟɜɨɫɯɨɞɫɬɜɨ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ ɧɚɞ ɛɟɬɨɧɨɦ, ɢ ɨɬɪɚɠɚɟɬ ɩɨɤɚɡɚɬɟɥɶ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ 

ɫɚɦɨɣ ɫɢɫɬɟɦɵ ɭɫɢɥɟɧɢɹ ɨɬ ɬɨɥɳɢɧɵ ɚɪɦɢɪɨɜɚɧɢɹ ɫɟɬɤɨɣ. Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ 

ɷɬɢɯ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ, ɫ ɛɨɥɶɲɢɦ ɞɢɚɩɚɡɨɧɨɦ 

ɜɚɪɢɚɰɢɣ ɬɨɥɳɢɧ ɫɥɨɟɜ.  

Ɍɚɤ ɠɟ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɫɯɟɦɚ ɚɪɦɢɪɨɜɚɧɢɹ ɫ ɭɫɢɥɟɧɢɟɦ ɛɚɥɤɢ 

ɭɝɥɟɪɨɞɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ (ɪɢɫɭɧɨɤ 3.10).  

 

 
ɚ – ɛɟɡ ɭɫɢɥɟɧɢɹ; ɛ – ɚɪɦɢɪɨɜɚɧɢɟ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ 1 ɫɥɨɣ; ɜ – ɚɪɦɢɪɨɜɚɧɢɟ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ ɜ 2 

ɫɥɨɹ. 

 

Ɋɢɫɭɧɨɤ 3.10 – ɋɯɟɦɚ ɚɪɦɢɪɨɜɚɧɢɹ ɛɚɥɨɱɤɢ ɩɭɬɟɦ ɚɪɦɢɪɨɜɚɧɢɹ ɛɚɥɤɢ 

ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ 

 

Ɉɛɪɚɡɰɵ ɞɨ ɢɫɩɵɬɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.11 ɢ 3.12 
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Ɋɢɫɭɧɨɤ 3.11 – Ɉɛɪɚɡɟɰ, ɭɫɢɥɟɧɧɵɣ ɚɪɦɢɪɨɜɚɧɢɟɦ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ ɜ 1 ɫɥɨɣ 

 

 

 

 

Ɋɢɫɭɧɨɤ 3.12 – Ɉɛɪɚɡɟɰ, ɭɫɢɥɟɧɧɵɣ ɚɪɦɢɪɨɜɚɧɢɟɦ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ ɜ 2 ɫɥɨɹ 

 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ ɞɨ ɦɨɦɟɧɬɚ ɩɨɬɟɪɢ 

ɩɪɨɱɧɨɫɬɢ ɨɛɪɚɡɰɨɜ.  
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Ɉɛɪɚɡɟɰ ɛɟɡ ɭɫɢɥɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɪɚɡɪɭɲɢɥɫɹ (ɪɢɫɭɧɨɤ 3.13) ɩɪɢ ɧɚɝɪɭɡɤɟ 

1700 ɇ. 

 

 

Ɋɢɫɭɧɨɤ 3.13– Ɉɛɪɚɡɟɰ ɛɟɡ ɭɫɢɥɟɧɢɹ ɩɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ. 

 

Ɉɛɪɚɡɟɰ, ɭɫɢɥɟɧɧɵɣ ɚɪɦɢɪɨɜɚɧɢɟɦ ɫɜɟɪɯ ɢ ɫɧɢɡɭ ɜ 1 ɫɥɨɣ ɭɝɥɟɪɨɞɧɨɝɨ 
ɜɨɥɨɤɧɚ, ɜɵɞɟɪɠɚɥ ɧɚɝɪɭɡɤɭ 6450 ɇ, ɱɬɨ ɜ 3,6 ɪɚɡɚ ɛɨɥɶɲɟ, ɱɟɦ ɛɟɡ ɭɫɢɥɟɧɢɹ. ɗɬɨ 
ɩɨɤɚɡɵɜɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɭɸɳɟɝɨ 
ɦɚɬɟɪɢɚɥɚ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ, ɤɚɤ ɦɚɬɟɪɢɚɥɚ, ɩɨɜɵɲɚɸɳɟɝɨ ɩɪɨɱɧɨɫɬɶ 
ɤɨɧɫɬɪɭɤɰɢɢ.  ɉɪɢ ɷɬɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɣ ɩɪɨɢɡɨɲɥɨ ɪɚɡɪɭɲɟɧɢɟ ɛɟɬɨɧɚ, 
ɧɨ ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɪɭɤɬɭɪɵ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ. 
Ɉɬɫɥɨɟɧɢɟ ɫɟɬɤɢ ɬɚɤɠɟ ɧɟ ɩɪɨɢɡɨɲɥɨ.  

Ɉɛɪɚɡɰɵ, ɭɫɢɥɟɧɧɵɟ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɨɣ ɜ 1 ɫɥɨɣ ɩɨɫɥɟ ɢɯ ɢɫɩɵɬɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.14 ɢ 3.15. 

 

 

 

Ɋɢɫɭɧɨɤ 3.14 – Ɉɛɪɚɡɟɰ, ɭɫɢɥɟɧɧɵɣ ɚɪɦɢɪɨɜɚɧɢɟɦ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ ɜ 1 ɫɥɨɣ 
ɩɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ 
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Ɋɢɫɭɧɨɤ 3.15 – Ɋɚɡɪɭɲɟɧɢɟ ɨɛɪɚɡɰɚ ɩɨ ɧɚɤɥɨɧɧɵɦ ɬɪɟɳɢɧɚɦ 
 

Ɉɛɪɚɡɟɰ, ɭɫɢɥɟɧɧɵɣ ɜ 2 ɫɥɨɹ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ, ɜɵɞɟɪɠɚɥ ɧɚɝɪɭɡɤɭ 
6500 ɇ, ɱɬɨ ɜ 3,6 ɪɚɡɚ ɛɨɥɶɲɟ, ɱɟɦ ɛɟɡ ɭɫɢɥɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ 
ɢɫɩɵɬɭɟɦɨɝɨ ɨɛɪɚɡɰɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɥɨɟɜ ɚɪɦɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɧɟ 
ɩɪɨɢɡɨɲɥɨ. ɗɬɨ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɞɚɧɧɨɣ ɫɯɟɦɟ ɚɪɦɢɪɨɜɚɧɢɹ ɤɨɥɢɱɟɫɬɜɨ 
ɫɥɨɟɜ ɧɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɱɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɢɫɩɵɬɚɧɢɣ ɩɪɨɢɡɨɲɥɨ ɪɚɡɪɭɲɟɧɢɟ ɛɟɬɨɧɚ, ɧɨ ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ 
ɫɬɪɭɤɬɭɪɵ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ. Ɉɬɫɥɨɟɧɢɟ ɫɟɬɤɢ ɬɚɤɠɟ ɧɟ 
ɩɪɨɢɡɨɲɥɨ. Ɉɛɪɚɡɰɵ, ɭɫɢɥɟɧɧɵɟ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɨɣ ɜ 2 ɫɥɨɹ ɩɨɫɥɟ ɢɯ ɢɫɩɵɬɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.16 ɢ 3.17. 

 

 
 

Ɋɢɫɭɧɨɤ 3.16 – Ɉɛɪɚɡɟɰ, ɭɫɢɥɟɧɧɵɣ ɚɪɦɢɪɨɜɚɧɢɟɦ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ ɜ 2 ɫɥɨɹ 
ɩɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ 
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Ɋɢɫɭɧɨɤ 3.17 – Ɋɚɡɪɭɲɟɧɢɟ ɨɛɪɚɡɰɨɜ ɛɟɡ ɭɫɢɥɟɧɢɹ ɢ ɫ ɭɫɢɥɟɧɢɟɦ 

 

ɂɡ ɪɢɫɭɧɤɚ 3.17 ɜɢɞɧɨ, ɱɬɨ ɪɚɡɪɭɲɟɧɢɟ ɭɫɢɥɟɧɧɨɝɨ ɨɛɪɚɡɰɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ 
ɧɚɤɥɨɧɧɵɦ ɬɪɟɳɢɧɚɦ, ɱɬɨ ɜɵɡɜɚɧɨ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɞɟɣɫɬɜɢɟɦ ɩɨɩɟɪɟɱɧɵɯ ɫɢɥ 
ɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ.  

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ. 

ɉɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 3.1 
ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 3.2 

 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɭɫɢɥɟɧɢɢ ɛɚɥɤɢ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ 

ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ 

№ F, ɇ l, ɦɦ a, ɦɦ b^2, ɦɦ δ R, Ɇɩɚ Rɫɪ, Ɇɉɚ 
1 1600 120 40 1600 0,73 2,19 

2,06 
2 1417 120 40 1600 0,73 1,94 
3 6450 120 40 1681 0,73 8,40 

8,12 
4 6460 120 40 1806 0,73 7,83 
5 6500 120 40 1764 0,73 8,07 

8,17 
6 6500 120 40 1722 0,73 8,27 

Ɍɚɤ ɠɟ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɨɛɪɚɡɰɨɜ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɝɪɚɮɢɤɚ ɪɚɡɪɭɲɟɧɢɹ 
ɛɚɥɨɤ-ɨɛɪɚɡɰɨɜ. 
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ɇɚ ɝɪɚɮɢɤɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɢɫɩɵɬɚɧɢɢ 
ɛɚɥɤɢ ɛɟɡ ɭɫɢɥɟɧɢɹ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ.  

 

 

 

Ƚɪɚɮɢɤ 3.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ ɛɚɥɤɢ ɛɟɡ ɭɫɢɥɟɧɢɹ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɨɣ 
 

ɂɡ ɝɪɚɮɢɤɚ 3.2 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɡɪɭɲɟɧɢɟ ɛɚɥɤɢ ɢ ɩɨɥɧɚɹ ɩɨɬɟɪɹ ɩɪɨɱɧɨɫɬɢ ɨɛɪɚɡɰɚ. 

ɇɚ ɝɪɚɮɢɤɟ 3.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɡɪɭɲɟɧɢɹ ɨɛɪɚɡɰɚ, ɭɫɢɥɟɧɧɨɝɨ 
ɫɟɬɤɨɣ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ. 

 

 
 

Ƚɪɚɮɢɤ 3.3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ ɛɚɥɤɢ ɭɫɢɥɟɧɧɨɣ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ 
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ɂɡ ɝɪɚɮɢɤɚ 3.3 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɡɪɭɲɟɧɢɟ ɛɚɥɤɢ, ɢ ɩɨɫɬɟɩɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɧɟ 
ɩɪɨɢɫɯɨɞɢɬ ɧɚɪɭɲɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɢ, ɢ ɨɧɚ ɩɪɨɞɨɥɠɚɟɬ 
ɜɨɫɩɪɢɧɢɦɚɬɶ ɧɚɝɪɭɡɤɢ, ɨɤɚɡɵɜɚɟɦɵɟ ɧɚ ɨɛɪɚɡɟɰ. 

ɇɚ ɪɢɫɭɧɤɟ 3.18 ɩɨɤɚɡɚɧɨ ɩɨɜɟɞɟɧɢɟ ɛɚɥɤɢ ɩɨɫɥɟ ɩɨɬɟɪɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ. 
 

 

 
 

Ɋɢɫɭɧɨɤ 3.18 – ɉɨɜɟɞɟɧɢɟ ɨɛɪɚɡɰɚ ɭɫɢɥɟɧɧɨɝɨ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɨɣ ɩɨɫɥɟ 
ɪɚɡɪɭɲɟɧɢɹ ɛɟɬɨɧɚ. 

 
ɂɡ ɪɢɫɭɧɤɚ 3.18 ɜɢɞɧɨ, ɱɬɨ ɩɪɨɢɡɨɲɥɨ ɪɚɡɪɭɲɟɧɢɟ ɛɚɥɤɢ-ɨɛɪɚɡɰɚ, ɩɪɢ 

ɷɬɨɦ ɭɝɥɟɪɨɞɧɚɹ ɫɟɬɤɚ ɧɟ ɛɵɥɚ ɩɨɜɪɟɠɞɟɧɚ ɢ ɩɪɨɞɨɥɠɚɟɬ ɜɨɫɩɪɢɧɢɦɚɬɶ 
ɧɚɝɪɭɡɤɭ, ɨɤɚɡɵɜɚɟɦɭɸ ɧɚ ɧɟɟ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɧɚɛɥɸɞɟɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɭɫɢɥɟɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɬɟɪɢɚɥɨɦ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ 
ɦɝɧɨɜɟɧɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɨɨɪɭɠɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɪɢɧɹɬɶ 
ɫɜɨɟɜɪɟɦɟɧɧɵɟ ɦɟɪɵ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɛɨɥɟɟ ɫɟɪɶɟɡɧɵɯ ɪɚɡɪɭɲɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɱɟɥɨɜɟɱɟɫɤɢɯ ɠɟɪɬɜ. 

ȼɚɪɢɚɧɬɵ ɜɨɡɦɨɠɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɩɨɫɨɛɨɜ 
ɚɪɦɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱦ. 
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3.2 ɉɪɨɱɧɨɫɬɧɨɣ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɭɫɢɥɟɧɢɹ 
 

Ⱦɥɹ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɢɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɨɱɧɨɫɬɧɨɣ 

ɚɧɚɥɢɡ. Ȼɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɨ ɬɪɢ ɦɟɬɨɞɚ ɭɫɢɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ:  

 ɍɫɢɥɟɧɢɟ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ (ɪɢɫɭɧɨɤ 3.19); 

 ɍɫɢɥɟɧɢɟ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɧɚɪɚɳɢɜɚɧɢɟɦ (ɪɢɫɭɧɨɤ 3.20); 

 ɍɫɢɥɟɧɢɟ ɜɜɟɞɟɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɩɪɭɝɢɯ ɨɩɨɪ (ɪɢɫɭɧɨɤ 3.21). 

 

 

 

Ɋɢɫɭɧɨɤ 3.19 –ɋɯɟɦɚ ɭɫɢɥɟɧɢɹ ɛɚɥɤɢ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ 

 

 

 

Ɋɢɫɭɧɨɤ 3.20 – ɋɯɟɦɚ ɭɫɢɥɟɧɢɹ ɛɚɥɤɢ ɫɨɡɞɚɧɢɟɦ ɭɩɪɭɝɨɣ ɨɩɨɪɵ 

 

 

 

Ɋɢɫɭɧɨɤ 3.21 – ɋɯɟɦɚ ɭɫɢɥɟɧɢɹ ɛɚɥɤɢ ɧɚɪɚɳɢɜɚɧɢɟɦ ɫɧɢɡɭ 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɝɨ ɦɟɬɨɞɚ, 

ɡɚɞɚɞɢɦ ɫɢɬɭɚɰɢɸ ɩɪɢ ɤɨɬɨɪɨɣ ɦɨɝɥɨ ɛɵ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɭɫɢɥɟɧɢɟ ɬɟɦ ɢɥɢ ɢɧɵɦ 

ɦɟɬɨɞɨɦ. ɂ ɜɜɟɞɟɦ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɟɲɟɧɢɹ ɤɚɠɞɨɣ ɢɡ ɡɚɞɚɱɢ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ ɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɭɸ 

ɨɞɧɨɩɪɨɥɟɬɧɭɸ ɛɚɥɤɭ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚɝɪɭɡɤɚ ɞɨ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɨɟ ɩɪɟɜɵɲɚɟɬ 

ɟɟ ɢɡɧɚɱɚɥɶɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɭɫɢɥɟɧɢɢ ɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɫɥɟɞɨɜɚɧɢɹ: ɩɪɨɥɟɬ ɛɚɥɤɢ 6 ɦ, ɫɟɱɟɧɢɟ 70ɯ40 ɫɦ, ɛɟɬɨɧ 

ɤɥɚɫɫɚ ȼ30. Ⱥɪɦɚɬɭɪɚ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɵ 4Ø20, ɫɠɚɬɨɣ 2Ø12 ɢɡ ɫɬɚɥɢ Ⱥ-III . 

ɉɨɫɬɨɹɧɧɚɹ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɛɚɥɤɭ ɫɨɫɬɚɜɥɹɟɬ 24 ɤɇ/ɦ, ɜɪɟɦɟɧɧɚɹ 

ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 57 ɤɇ/ɦ. ɉɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɛɚɥɤɭ ɛɭɞɭɬ 

ɨɤɚɡɵɜɚɬɶ ɜɨɡɞɟɣɫɬɜɢɹ ɬɚɤɠɟ ɫɢɥɵ 80 ɤɇ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɩɪɨɢɫɯɨɞɢɬ 

ɫɨɝɥɚɫɧɨ ɫɯɟɦɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 3.22. 

ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɚɥɤɢ ɞɨ ɩɪɨɜɟɞɟɧɢɹ ɭɫɢɥɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɨɝɥɚɫɧɨ ɋɉ 52-101-23 «Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɪɦɚɬɭɪɵ». 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɝɪɚɧɢɱɧɭɸ ɨɬɧɨɫɢɬɟɥɶɧɭɸ 

ɜɵɫɨɬɭ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ (3.3)  

 

,

,
1 1

1,1

R
sr

sr u

R


 



     

                                                                                     (3.3) 

 

ɝɞɟ ꞷ – ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ (3.4); 

sr  – ɧɚɩɪɹɠɟɧɢɟ ɜ ɚɪɦɚɬɭɪɟ, ɩɪɢɧɢɦɚɟɦɨɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 

ɚɪɦɚɬɭɪɵ; 

,sc u – ɩɪɟɞɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɚɪɦɚɬɭɪɟ ɫɠɚɬɨɣ ɡɨɧɵ, ɩɪɢɧɢɦɚɟɦɨɟ ɞɥɹ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɬɹɠɟɥɨɝɨ, ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɢ ɥɟɝɤɨɝɨ ɛɟɬɨɧɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɭɱɢɬɵɜɚɟɦɵɯ ɜ ɪɚɫɱɟɬɟ ɧɚɝɪɭɡɨɤ. 
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ɉɨ ɮɨɪɦɭɥɟ (3.4) ɨɩɪɟɞɟɥɢɦ ɡɧɚɱɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ 

 

0,008 ,bR                                                                                                  (3.4) 

 

ɝɞɟ ꞷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɛɟɬɨɧɚ; 

R – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.4) 

 

0,85 0,008 19,5 0,964.      

 

ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.3)  

 

0,85 0,008 17
0,53.

365 0,85 0,008 17
1 1

400 1,1

R
 

 
     

 

 

ɉɨ ɮɨɪɦɭɥɟ (3.5) ɨɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɫɠɚɬɨɣ ɡɨɧɵ 

 

.s s

b

R A
X

R b



                                                                                                         (3.5) 

 

ɝɞɟ As, – ɩɥɨɳɚɞɢ ɫɠɚɬɨɣ ɚɪɦɚɬɭɪɵ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ ɭɫɢɥɟɧɢɹ; 

Rs, – ɪɚɫɱɟɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɬɹɠɟɧɢɸ ɫɭɳɟɫɬɜɭɸɳɟɣ ɚɪɦɚɬɭɪɵ; 

Rsc,ad , Rsc – ɬɨ ɠɟ, ɫɠɚɬɢɸ; 

b – ɲɢɪɢɧɚ ɭɫɢɥɢɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; 

Rb, – ɪɚɫɱɟɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.5) 
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365 2512 365 226
119,2 11,9 .

17,5 400
X ɦɦ ɫɦ  
  


 

Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɢɡɜɟɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.6) 

 

0( 0,5 ),ult bM R b x h x                                                                        (3.6) 

 

ɝɞɟ b – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.5); 

Rb, – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.5); 

ɏ – ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ; 

h0 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɠɚɬɨɣ ɝɪɚɧɢ ɫɟɱɟɧɢɹ ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɚɪɦɚɬɭɪɵ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.6) 

 

17,5 400 119,2 (660 0,5 119,2) 500 .ultM ɤɇ ɦ         

 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɤɨɬɨɪɵɣ ɦɨɝɥɚ ɜɨɫɩɪɢɧɢɦɚɬɶ 

ɛɚɥɤɚ ɞɨ ɭɫɢɥɟɧɢɹ ɫɨɫɬɚɜɥɹɥ Ɇ=500 ɤɇ ɦ . 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɤɨɬɨɪɵɣ 

ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɜɨɫɩɪɢɧɢɦɚɬɶ ɛɚɥɤɟ ɫɨɫɬɚɜɢɬ 604,5 ɤɇ∙ɦ. ɉɨɷɬɨɦɭ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɢɥɟɧɢɸ ɛɚɥɤɢ.  

Ȼɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɬɪɢ ɦɟɬɨɞɚ ɭɫɢɥɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ, ɢ ɨɩɪɟɞɟɥɟɧ 

ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɜɚɪɢɚɧɬ. 
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Ɋɢɫɭɧɨɤ 3.22 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɛɚɥɤɢ  
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3.2.1 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɭɫɢɥɟɧɢɢ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ: 
 Ʉɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ n=1; 

 ɒɢɪɢɧɚ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ bf=400 ɦɦ. 

 Ɍɨɥɳɢɧɚ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ tf=0,9 ɦɦ; 

 ɇɨɪɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɞɥɹ 

ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ Rf,n=470 Ɇɉɚ; 

 ɇɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɞɥɹ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ Ef,n=35000 Ɇɉɚ. 

Ɂɚɳɢɬɧɵɣ ɫɥɨɣ: 

 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɭɫɢɥɢɣ ɜ ɚɪɦɚɬɭɪɟ ɞɨ ɝɪɚɧɢ 

ɫɟɱɟɧɢɹ as= as’= 3 ɫɦ=0,03 ɦ; 

1 Ɉɩɪɟɞɟɥɢɦ ɩɪɢɜɟɞёɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɠɚɬɨɣ ɢ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɵ 

 

As’red = 12,56 ɫɦ2; 

 

Asred = 2,26 ɫɦ2. 

 

2 Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɧɟɲɧɟɣ ɚɪɦɚɬɭɪɵ ɢɡ 

ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɮɨɪɦɭɥɟ (3.7) 

 

,f f fA n t b                                                                                                   (3.7) 

 

ɝɞɟ n – ɱɢɫɥɨ ɫɥɨɟɜ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

tf – ɬɨɥɳɢɧɚ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

bf – ɲɢɪɢɧɚ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.7) 
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2.1 0,9 400 360 fA ɦɦ     

 

3 Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɬɹɠɟɧɢɸ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.8) 

 

1 2 ,f f f
f

f

R
R

 

 

                                                                                            (3.8) 

 

ɝɞɟ 1f  - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɢɩɚ ɦɚɬɟɪɢɚɥɚ ɢ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɪɚɜɧɵɣ 0,8; 

2f - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɭɱɢɬɵɜɚɸɳɢɣ 

ɫɰɟɩɥɟɧɢɟ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɛɟɬɨɧɨɦ, ɪɚɜɧɵɣ 1; 

f - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɤɨɦɩɨɡɢɬɧɨɦɭ ɦɚɬɟɪɢɚɥɭ; 

Rf,n – ɧɨɪɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɬɹɠɟɧɢɸ ɤɨɦɩɨɡɢɬɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.8) 

 

0,8 1 470
313,3 .

1,2fR ɆПɚ 
  . 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɭɱɢɬɵɜɚɸɳɢɣ 

ɫɰɟɩɥɟɧɢɟ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɛɟɬɨɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.9) 
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,
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f ult f f
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n E t
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


  
                                                                              (3.9) 

 

ɝɞɟ ,f ult - ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɤɨɦɩɨɡɢɬɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɫɢɫɬɟɦɵ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ; 
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fE  - ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

bR - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ; 

ft  - ɬɨɥɳɢɧɚ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ 

ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɢɫɬɟɦɵ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.10) 

 

, ,f
f ult

f

R

E
                                                                                                     (3.10) 

 

ɝɞɟ fR  - ɧɨɪɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɬɹɠɟɧɢɸ ɤɨɦɩɨɡɢɬɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ; 

fE  - ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.10) 

 

,

313,3
0,00895.

35000f ult    

 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.9) 

 

2

1 17
1,04.

2,5 0,00895 1 35000 0,9f   
  

 

 

Ɂɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɬɹɠɟɧɢɸ ɧɚ ɞɟɣɫɬɜɢɟ 

ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (3.8) 

 

0,8 1,04 470
325,87 .

1,2fR ɆПɚ 
  . 
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3 ɉɪɢɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɥɳɢɧɵ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɪɚɫɬɹɧɭɬɨɣ ɚɪɦɚɬɭɪɵ 

ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (3.11) 

 

,s s s

s s f f

R A a
a

R A R A 



                                                                                          (3.11) 

 

ɝɞɟ Rs, – ɪɚɫɱɟɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɬɹɠɟɧɢɸ ɫɭɳɟɫɬɜɭɸɳɟɣ ɚɪɦɚɬɭɪɵ; 

As, – ɩɥɨɳɚɞɢ ɫɠɚɬɨɣ ɚɪɦɚɬɭɪɵ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ ɭɫɢɥɟɧɢɹ; 

b – ɲɢɪɢɧɚ ɭɫɢɥɢɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; 

ɚs – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɭɫɢɥɢɣ ɜ ɚɪɦɚɬɭɪɟ S ɞɨ ɝɪɚɧɢ 

ɫɟɱɟɧɢɹ; 

Rf, – ɪɚɫɱɟɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.11) 

 

30

365 2512
.

365 2512
26,

325,8
6ɦ

7
ɦ

360
a 





 


 

 

4 Ɋɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.12) 

 

0 ,h h a                                                                                                     (3.12) 

 

ɝɞɟ h – ɜɵɫɨɬɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ; 

ɚ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɭɫɢɥɢɣ ɜ ɩɪɨɞɨɥɶɧɨɣ ɢ ɪɚɫɬɹɧɭɬɨɣ 

ɫɬɚɥɶɧɨɣ ɚɪɦɚɬɭɪɟ ɞɨ ɛɥɢɠɚɣɲɟɣ ɝɪɚɧɢ ɫɟɱɟɧɢɹ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.12) 

 

0 07 0,026 0,674 .h ɦɦ    

 

ȼɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.13) 
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'

,s s sc s f f

b

R A R A R A
X

R b


 


                                                                              (3.13) 

 

ɝɞɟ As, A’s – ɩɥɨɳɚɞɢ ɫɠɚɬɨɣ ɢ ɪɚɫɬɹɧɭɬɨɣ ɚɪɦɚɬɭɪɵ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ 

ɭɫɢɥɟɧɢɹ; 

Rs – ɪɚɫɱɟɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɬɹɠɟɧɢɸ ɫɭɳɟɫɬɜɭɸɳɟɣ ɚɪɦɚɬɭɪɵ ɢ 

ɚɪɦɚɬɭɪɵ ɪɚɫɬɹɠɟɧɢɹ; 

Rsc – ɬɨ ɠɟ, ɫɠɚɬɢɸ. 

Rf – ɩɪɨɱɧɨɫɬɶ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɮɢɛɪɵ (ɜɨɥɨɤɨɧ) ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ;  

Ⱥf  -ɩɥɨɳɚɞɶ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

Rb, – ɪɚɫɱɟɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ; 

b – ɲɢɪɢɧɚ ɭɫɢɥɢɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.13) 

 

1

365 226365 2512 325,87 360
139,96

400 7
X ɦɦ  
 


. 

 

Ɉɩɪɟɞɟɥɢɦ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɫɠɚɬɨɣ ɡɨɧɵ ɩɨ ɮɨɪɦɭɥɟ (3.14) 

 

,
X

h
                                                                                                          (3.14) 

 

ɝɞɟ ɏ – ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ; 

h – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.12). 

 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.15) 

 

139,96
0,2.

700
    
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ɉɨ ɮɨɪɦɭɥɟ (3.15) ɨɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ 

 

' '
0 0( 0,5 ) ( ) ,ult b sc s s f fM R b x h x R A h a R A a                                      (3.15) 

 

ɝɞɟ A’s – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.13); 

Rs – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.13); 

Rsc – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.13); 

Rf – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.13); 

Ⱥf  - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.13); 

Rb, – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.13); 

b – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.13); 

ɚ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.12); 

ɏ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.14). 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.15) 

 

17 400 139,96 (674 0,5 139,96) 365 226 (674 30) 325,87 360 26,6

631,11 .
ultM

ɤɇ ɦ
             

 
 

 

3.2.2 Ɋɚɫɱɟɬ ɭɫɢɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɛɚɥɤɢ ɫɨɡɞɚɧɢɟɦ ɭɩɪɭɝɨɣ 
ɨɩɨɪɵ 

 

Ɇɟɬɨɞ ɭɫɢɥɟɧɢɹ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɭɩɪɭɝɢɯ ɨɩɨɪ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ 

ɨɩɨɪɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɧɚ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɤɨɬɨɪɵɟ ɡɚɤɪɟɩɥɹɸɬɫɹ ɤ ɨɫɧɨɜɧɵɦ 

ɧɟɫɭɳɢɦ ɷɥɟɦɟɧɬɚɦ ɫɨɨɪɭɠɟɧɢɹ. Ⱦɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɝɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶ 

ɫɨɛɨɣ ɛɚɥɤɢ, ɩɨɞɜɟɫɤɢ, ɪɚɦɵ, ɫɬɨɣɤɢ, ɮɟɪɦɵ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬɫɹ ɜ 

ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ ɫ ɭɫɢɥɢɜɚɟɦɵɦ ɷɥɟɦɟɧɬɨɦ. 

ɋɨɡɞɚɧɢɟ ɭɩɪɭɝɨɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɨɪɵ ɦɨɠɧɨ ɩɪɨɢɡɜɟɫɬɢ 

ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ, (ɪɢɫɭɧɨɤ 3.23), ɭɤɥɚɞɤɚ ɩɨɞɩɢɪɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɪɹɞɨɦ ɢɥɢ ɧɢɠɟ ɭɫɢɥɢɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɫɨɛɨɣ ɨɛɵɱɧɵɟ ɛɚɥɤɢ ɢɥɢ ɮɟɪɦɵ. ɉɨɞɩɢɪɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɜɹɡɵɜɚɸɬ ɫ 
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ɭɫɢɥɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɜ ɧɚɦɟɱɟɧɧɨɦ ɦɟɫɬɟ (ɨɛɵɱɧɨ ɜ ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ) 

ɩɪɨɤɥɚɞɤɨɣ. ȼ ɦɟɫɬɟ ɩɪɨɤɥɚɞɤɢ ɨɛɪɚɡɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɭɩɪɭɝɚɹ ɨɩɨɪɚ. 

 

 
1 – ɭɫɢɥɢɜɚɟɦɵɟ ɛɚɥɤɢ; 2 – ɯɨɦɭɬɵ ɞɥɹ ɨɩɢɪɚɧɢɹ ɛɚɥɨɤ; 3 – ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɨɣɤɢ; 4 – 

ɩɪɨɤɥɚɞɤɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɩɨɪɵ; 5 – ɮɢɤɫɢɪɭɸɳɢɣ ɛɨɥɬ; 6 – ɩɨɞɜɟɫɤɚ ɩɨɞɩɢɪɚɸɳɟɣ 

ɮɟɪɦɵ; 7 – ɩɨɞɩɢɪɚɸɳɚɹ ɮɟɪɦɚ 

 

Ɋɢɫɭɧɨɤ 3.23 – ɋɯɟɦɵ ɭɫɬɪɨɣɫɬɜɚ ɭɩɪɭɝɢɯ ɨɩɨɪ ɫ ɩɨɞɩɢɪɚɸɳɢɦɢ 

ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɛɚɥɤɢ ɢ ɮɟɪɦɵ  

 
ɉɨɞɩɢɪɚɸɳɢɟ ɛɚɥɤɢ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɬɚɥɶɧɵɟ ɢɥɢ 

ɠɟɥɟɡɨɛɟɬɨɧɚ. ɂɯ ɨɩɢɪɚɧɢɟ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɤɨɥɨɧɧɵ ɤɚɪɤɚɫɚ ɢɥɢ ɞɪɭɝɢɟ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɧɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ. 

ȼ ɨɫɧɨɜɟ ɪɚɫɱɟɬɚ ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ ɥɟɠɢɬ ɩɨɥɨɠɟɧɢɟ ɨ ɪɚɜɧɨɜɟɫɢɢ 

ɩɪɨɝɢɛɨɜ ɭɫɢɥɢɜɚɟɦɨɣ ɢ ɭɫɢɥɢɜɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɦɟɫɬɟ ɨɩɨɪɵ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɯɚɪɚɤɬɟɪɧɵɯ 

ɫɟɱɟɧɢɣ ɭɫɢɥɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɚɦɟɬɢɬɶ ɩɨɥɨɠɟɧɢɟ ɭɩɪɭɝɢɯ ɨɩɨɪ, ɢ 

ɨɩɪɟɞɟɥɢɬɶ ɢɯ ɪɟɚɤɰɢɢ ɢɡ ɭɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɞɨɥɠɧɨɣ ɪɚɡɝɪɭɡɤɢ ɩɨɞɩɢɪɚɟɦɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ. Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɝɢɛɵ ɭɫɢɥɢɜɚɟɦɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɦɟɫɬɚɯ ɭɩɪɭɝɢɯ ɨɩɨɪ ɨɬ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɝɪɭɡɤɢ, 

ɩɪɢɤɥɚɞɵɜɚɟɦɨɣ ɩɨɫɥɟ ɭɫɢɥɟɧɢɹ, ɢ ɪɟɚɤɰɢɢ ɭɩɪɭɝɢɯ ɨɩɨɪ ɨɬ ɫɨɜɦɟɫɬɧɨɝɨ 

ɞɟɣɫɬɜɢɹ ɧɚɝɪɭɡɤɢ, ɢ ɪɟɚɤɰɢɢ ɭɩɪɭɝɢɯ ɨɩɨɪ. ɉɪɨɝɢɛɵ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɫɨɡɞɚɸɳɟɣ ɭɩɪɭɝɢɟ ɨɩɨɪɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɜɧɵ ɧɚɣɞɟɧɧɵɦ ɜɟɥɢɱɢɧɚɦ. 
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Ɋɟɚɤɰɢɢ ɭɩɪɭɝɢɯ ɨɩɨɪ ɡɚɜɢɫɹɬ ɨɬ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ ɤɚɤ, ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ, 

ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɞɩɢɪɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɜɟɥɢɱɢɧɚ ɬɪɟɛɭɟɦɨɣ ɧɚɝɪɭɡɤɢ. 

ɋɟɱɟɧɢɟ ɛɚɥɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ (3.24) 

 

 

 

Ɋɢɫɭɧɨɤ 3.24 – ɋɟɱɟɧɢɟ ɛɚɥɤɢ ɞɨ ɭɫɢɥɟɧɢɹ 

 

1. Ɉɩɪɟɞɟɥɢɦ ɨɬɧɨɲɟɧɢɟ ɦɨɞɭɥɟɣ ɭɩɪɭɝɨɫɬɢ ɫɬɚɥɢ ɢ ɛɟɬɨɧɚ ɩɨ 

ɮɨɪɦɭɥɟ (3.16) 

 

,sE

E

                                                                                                       (3.16) 

 

ɝɞɟ Es – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɚɪɦɚɬɭɪɵ; 

Eb – ɧɚɱɚɥɶɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɛɟɬɨɧɚ ɩɪɢ ɫɠɚɬɢɢ ɢ ɪɚɫɬɹɠɟɧɢɢ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.16) 

 

210000
6,46.

32500
    

 

Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɩɪɢɜɟɞёɧɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.17) 

'( 1) ( 1) ,red s sA A A A                                                                  (3.17) 
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ɝɞɟ α  - ɨɬɧɨɲɟɧɢɟ ɦɨɞɭɥɟɣ ɭɩɪɭɝɨɫɬɢ ɫɬɚɥɢ ɢ ɛɟɬɨɧɚ; 

As, – ɩɥɨɳɚɞɢ ɫɠɚɬɨɣ ɚɪɦɚɬɭɪɵ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ ɭɫɢɥɟɧɢɹ; 

Ⱥ –ɩɥɨɳɚɞɶ ɜɫɟɝɨ ɛɟɬɨɧɚ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.17) 

 

270 40 (6,46 1) 12,56 (6,46 1) 2,26 2880,92redA ɫɦ          

 

ɋɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɩɥɨɳɚɞɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ (3.18) 

 
270 40 20 6,64 12,56 3 6,64 2,26 3 56295,21 .redS ɫɦ           (3.18) 

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɢɠɧɟɣ ɝɪɚɧɢ ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.19) 

 

0 ,red

red

S
y

A
                                                                                                    (3.19) 

 

ɝɞɟ A,red – ɩɥɨɳɚɞɶ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ 

S red – ɫɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɩɥɨɳɚɞɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɧɢɠɧɟɣ ɝɪɚɧɢ. 

ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.19) 

 

0

56295,21
19,54 .

2880,92
y ɫɦ   

 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɪɢɜɟɞёɧɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (3.20) 

 

3
2

4  ,                                                                                                           

70 40
70 40 (20 19,54) 6,64 12,56 (19,54 3) 6,64 2,26

12
(19,54 3) 401542

redI

ɫɦ


           

  
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 2 Ɉɩɪɟɞɟɥɢɦ ɠɟɫɬɤɨɫɬɶ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɛɚɥɤɢ ɩɨ ɮɨɪɦɭɥɟ (3.21) 

 

0,85 .ɛ redD E I                                                                                            (3.21) 

 

ɝɞɟ Eb – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.16); 

Ired – ɦɨɦɟɧɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.21) 

 

4 4 8 20,85 0,325 10 40,15 10 10,92 10 .D ɤɇ ɫɦ         

 

Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɚɪɧɵɣ ɩɪɨɝɢɛ ɛɚɥɤɢ ɨɬ ɧɚɝɪɭɡɨɤ, ɩɪɢɤɥɚɞɵɜɚɟɦɵɯ 

ɩɨɫɥɟ ɭɫɢɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.22) 

 
34 35 19
,

384 384 48
ɭɩɪR lp l P l

f
D D D

   
  

  
                                                                    (3.22) 

 

ɝɞɟ D – ɠёɫɬɤɨɫɬɶ ɛɚɥɤɢ; 

l – ɞɥɢɧɚ ɛɚɥɤɢ. 

3 ɋɭɦɦɚɪɧɵɣ ɩɪɨɝɢɛ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɩɪɨɝɢɛɚ ɨɬ ɧɚɝɪɭɡɤɢ p=57 ɤɇ/ɦ, 

P=80ɤɇ ɢ ɨɬ ɪɟɚɤɰɢɢ ɭɩɪɭɝɨɣ ɨɩɨɪɵ Rɭɩɪ=56,33 ɤɇ. ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ 

ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.22) 

 

4 3 3

8 8 8

5 0,57 600 19 80 600 56,33 600
0,88 .

384 10,92 10 384 10,62 10 48 10,92 10
f ɫɦ    
   

     
 

 

5. Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɩɢɪɚɸɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɩɨ ɫɯɟɦɟ ɧɚ ɪɢɫɭɧɤɟ (3.25). 
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Ɋɢɫɭɧɨɤ 3.25 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɭɫɢɥɟɧɢɹ ɛɚɥɤɢ ɭɫɬɪɨɣɫɬɜɨɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɩɪɭɝɢɯ ɨɩɨɪ 

 

ɇɟɨɛɯɨɞɢɦɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɞɩɢɪɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɛɚɥɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.23) 

 

3

,
48

ɭɩɪ
ɬɪ

ɫɭɦ

R l
E I

f


 


                                                                                                (3.23) 

 

ɝɞɟ Rɭɩɪ – ɪɟɚɤɰɢɹ ɭɩɪɭɝɨɣ ɨɩɨɪɵ; 

l – ɞɥɢɧɚ ɛɚɥɤɢ. 

f – ɫɭɦɦɚɪɧɵɣ ɩɪɨɝɢɛ ɛɚɥɤɢ. 

ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.23) 

 

3
8 356,33 600

2,88 10 / ,
48 0,88ɬɪE I ɤɇ ɫɦ

   


 

 

Ɉɬɫɸɞɚ ɬɪɟɛɭɟɦɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɛɭɞɟɬ 1,37∙104 ɫɦ4. 

ȼɵɩɨɥɧɢɦ ɛɚɥɤɭ ɢɡ ɞɜɭɯ ɲɜɟɥɥɟɪɨɜ №33 (ȽɈɋɌ 8240-97) ɫ ɫɭɦɦɚɪɧɵɦ 

ɦɨɦɟɧɬɨɦ ɢɧɟɪɰɢɢ ɪɚɜɧɨɦ 16020 ɫɦ4. 

 

  



 

63 
 

3.2.3 Ɋɚɫɱɟɬ ɩɨ ɩɪɨɱɧɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɛɚɥɤɢ, ɭɫɢɥɟɧɧɨɣ 
ɧɚɪɚɳɢɜɚɧɢɟɦ ɫɧɢɡɭ 
 

Ɋɚɫɱɟɬ ɞɥɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɢ ɭɫɢɥɟɧɢɢ 

ɧɚɪɚɳɢɜɚɧɢɟɦ, ɜɵɩɨɥɧɹɟɬɫɹ ɤɚɤ ɞɥɹ ɦɨɧɨɥɢɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɍɚɤ ɠɟ ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɬɚɤɢɟ ɮɚɤɬɨɪɵ ɤɚɤ ɤɨɪɪɨɡɢɹ ɚɪɦɚɬɭɪɵ ɢ 

ɪɚɫɫɥɨɟɧɢɟ ɛɟɬɨɧɚ, ɚ ɬɚɤɠɟ ɞɜɨɣɧɭɸ ɚɪɦɚɬɭɪɭ ɢ ɪɚɡɥɢɱɧɵɟ ɤɥɚɫɫɵ ɛɟɬɨɧɚ. 

Ɋɚɫɱɟɬ ɫ ɭɫɢɥɢɟɦ ɩɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɧɚɪɚɳɢɜɚɧɢɢ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɤɚɤ ɞɥɹ 

ɟɞɢɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 52-101-2003 «Ȼɟɬɨɧɧɵɟ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɪɦɚɬɭɪɵ» 

[68].  

ɍɫɢɥɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɧɚɪɚɳɢɜɚɧɢɹ ɛɟɬɨɧɚ ɬɨɥɳɢɧɨɣ 0,10 ɦ. 

Ȼɟɬɨɧ ɭɫɢɥɟɧɢɹ ɤɥɚɫɫɚ ȼ35 - R =19,5 Ɇɉɚ; ɚɪɦɚɬɭɪɚ ȺIII  - ,sc adR =365 Ɇɉɚ; 

ɩɥɨɳɚɞɶ ɚɪɦɚɬɭɪɵ -12,56 (4Ø20). 

ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.26. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɯɟɦɨɣ      

0h =0,67 ɦ; 0,adh =0,77 ɦ; a =0,03 ɦ. 

 

 

 

Ɋɢɫɭɧɨɤ 3.26 – ɋɯɟɦɚ ɭɫɢɥɟɧɢɹ ɛɚɥɤɢ ɦɟɬɨɞɨɦ ɧɚɪɚɳɢɜɚɧɢɟ ɫɧɢɡɭ 

 



 

64 
 

Ɋɚɫɱɟɬ ɭɫɢɥɢɜɚɟɦɨɝɨ ɢɡɝɢɛɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 

ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

1. ɉɪɢ ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɚɯ ɫɭɳɟɫɬɜɭɸɳɟɣ ɚɪɦɚɬɭɪɵ ɢ ɚɪɦɚɬɭɪɵ 

ɭɫɢɥɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɩɪɢɜɟɞɟɧɧɵɟ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɫɠɚɬɨɣ ɢ ɪɚɫɬɹɧɭɬɨɣ 

ɚɪɦɚɬɭɪɵ ɩɨ ɮɨɪɦɭɥɚɦ 3.24 ɢ 3.25. 

 

,

, , ,
s red

s ad s ad
s

s

R A
A A

R


                                                                                   (3.24) 

 

'
, ,' '

, ,sc ad s ad
s red s

sc

R A
A A

R


                                                                                   (3.25) 

 

ɝɞɟ 
,s red

A  – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɪɚɫɬɹɧɭɬɨɣ ɚɪɦɚɬɭɪɵ; 

'
,s redA  – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɠɚɬɨɣ ɚɪɦɚɬɭɪɵ; 

s
A – ɩɥɨɳɚɞɶ ɪɚɫɬɹɧɭɬɨɣ ɚɪɦɚɬɭɪɵ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ ɭɫɢɥɟɧɢɹ; 

'
sA – ɩɥɨɳɚɞɶ ɫɠɚɬɨɣ ɚɪɦɚɬɭɪɵ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ ɭɫɢɥɟɧɢɹ; 

,s adA – ɩɥɨɳɚɞɶ ɪɚɫɬɹɧɭɬɨɣ ɚɪɦɚɬɭɪɵ ɤɨɧɫɬɪɭɤɰɢɢ ɷɥɟɦɟɧɬɨɜ ɭɫɢɥɟɧɢɹ; 

'
,s adA – ɩɥɨɳɚɞɶ ɫɠɚɬɨɣ ɚɪɦɚɬɭɪɵ ɤɨɧɫɬɪɭɤɰɢɢ ɷɥɟɦɟɧɬɨɜ ɭɫɢɥɟɧɢɹ; 

sR – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɫɭɳɟɫɬɜɭɸɳɟɣ ɚɪɦɚɬɭɪɵ; 

,s adR – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɚɪɦɚɬɭɪɵ ɭɫɢɥɟɧɢɹ; 

scR – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɫɭɳɟɫɬɜɭɸɳɟɣ ɚɪɦɚɬɭɪɵ; 

,sc adR – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɚɪɦɚɬɭɪɵ ɭɫɢɥɟɧɢɹ; 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.24) ɢ (3.25) 

 

,

2365 12,56
12,56 25,12 ,

365s red
A ɫɦ

    
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' 2
, 2,26 .s redA ɫɦ  

 

2. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɚɪɦɚɬɭɪɵ ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɚɪɦɚɬɭɪɵ ɭɫɢɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.26) 

 

, , 0, 0

, ,

( )
,s ad s ad ad

red
s s s ad s ad

R A h h
a

R A R A

  


    (3.26) 

 

ɝɞɟ ,s adA – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.24); 
'
,s adA – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.25); 

s
A – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.24); 

'
sA – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.25); 

scR – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.25); 

,sc adR – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.25); 

0h – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɠɚɬɨɣ ɝɪɚɧɢ ɫɟɱɟɧɢɹ ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɪɚɫɬɹɧɭɬɨɣ ɚɪɦɚɬɭɪɵ; 

0,adh – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɠɚɬɨɣ ɝɪɚɧɢ ɭɫɢɥɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ 

ɪɚɫɬɹɧɭɬɨɣ ɚɪɦɚɬɭɪɵ ɭɫɢɥɟɧɢɹ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.26) 

 

365 1256 (770 670)
50 .

365 12,56 365 12,56reda ɦɦ  
 

  
 

 

3. ɉɨ ɮɨɪɦɭɥɟ (3.27) ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ 

 

0, 0 ,red redh h a                                                                                                           (3.27) 
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ɝɞɟ 0h  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.26); 

reda – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɚɪɦɚɬɭɪɵ ɞɨ ɰɟɧɬɪɚ 

ɬɹɠɟɫɬɢ ɚɪɦɚɬɭɪɵ ɭɫɢɥɟɧɢɹ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.27) 

 

0, 670 50 720 .redh ɦɦ    

 

4. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ ɩɨ 

ɮɨɪɦɭɥɟ (3.28) 

 

'
, ,

0,

,s s red sc s red

red

R A R A

R b h


  


 

                                                                                     (3.28) 

 

ɝɞɟ 
,s red

A  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.24); 

'
,s redA  – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.25); 

sR – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.24); 

scR – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.25); 

0,adh – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ; 

b – ɲɢɪɢɧɚ ɭɫɢɥɢɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; 

R – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.28) 

 

365 2512 365 226
0,17.

17 400 720
   
 

 
 

 

5. Ɉɩɪɟɞɟɥɹɟɦ ɝɪɚɧɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɵɫɨɬɵ ɫɠɚɬɨɣ 

ɡɨɧɵ ɛɟɬɨɧɚ ɩɨ ɮɨɪɦɭɥɟ (3.29) 
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,

,

1 1
1,1

sr

sc u


 



            

                                                                                     (3.29) 

 

ɝɞɟ   – ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 24; 

sr  – ɧɚɩɪɹɠɟɧɢɟ ɜ ɚɪɦɚɬɭɪɟ, ɩɪɢɧɢɦɚɟɦɨɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 

ɚɪɦɚɬɭɪɵ; 

,sc u – ɩɪɟɞɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɚɪɦɚɬɭɪɟ ɫɠɚɬɨɣ ɡɨɧɵ, ɩɪɢɧɢɦɚɟɦɨɟ ɞɥɹ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɬɹɠɟɥɨɝɨ, ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɢ ɥɟɝɤɨɝɨ ɛɟɬɨɧɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɭɱɢɬɵɜɚɟɦɵɯ ɜ ɪɚɫɱɟɬɟ ɧɚɝɪɭɡɨɤ. 

ɉɨ ɮɨɪɦɭɥɟ (3.30) ɨɩɪɟɞɟɥɢɦ ɡɧɚɱɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɠɚɬɨɣ ɡɨɧɵ 

ɛɟɬɨɧɚ 

 

0,008 ,bR                                                                                                      (3.30) 

 

ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɛɟɬɨɧɚ; 

R – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.30) 

 

0,85 0,008 19,5 0,964      

 

ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.29) 

 

0,694
0,519.

365 0,694
1 1

400 1,1

  
          

 

 

6.  Ɉɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.31) ɜɵɫɨɬɭ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ 
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'
, , ,s s red sc s redR A R A

x
R b

  



                                                                                   (3.31) 

 

ɝɞɟ 
,s red

A  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.24); 

'
,s redA  – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.25); 

sR – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.24); 

scR – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.25); 

R – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.30); 

b – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.28). 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.31) 

 

365 2512 365 226
106 .

19,5 400
x ɦɦ  
 


 

 

Ɉɩɪɟɞɟɥɢɦ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɭɫɢɥɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɹ 

ɮɨɪɦɭɥɭ (3.32) 

 

' '
, 0, , 0,( 0,5 ) ( ),red red sc sc red redM R b x h x R A h a                                                (3.32) 

 

ɝɞɟ ,redR – ɩɪɢɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ; 

b – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.28); 

x – ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ; 

0,redh – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.26); 

scR  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.25); 

ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.32) 

 

19,5 400 106 (720 0,5 106) 365 226 (720 30) 608,39 .M ɤɇ ɦ             
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3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɛɚɥɤɢ 

ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ ɭɫɢɥɟɧɢɹ 

 

ɉɨ ɤɚɠɞɨɦɭ ɜɚɪɢɚɧɬɭ ɭɫɢɥɟɧɢɹ ɛɚɥɨɤ ɛɵɥɢ ɫɨɫɬɚɜɥɟɧɵ ɥɨɤɚɥɶɧɵɟ 

ɫɦɟɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɜɤɥɸɱɚɸɳɢɟ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɎȿɊ 2020[75-79]. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɛɵɥ ɩɪɢɦɟɧɟɧ ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɣ 

ɦɟɬɨɞ. ɂɧɞɟɤɫ 2 ɤɜɚɪɬɚɥɚ 2020 ɝɨɞɚ ɞɥɹ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ 

Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɪɚɜɟɧ 8,42 [80]. 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɢ ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ ɩɪɢɧɹɬɵ ɩɨ ɆȾɋ 81-33.2004 ɢ 

ɆȾɋ 81-25.2001 [81, 82], ɜ ɪɚɡɦɟɪɟ 110% ɢ 90% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ʉɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ, ɩɪɢɧɢɦɚɟɦɨɝɨ ɜ ɫɦɟɬɟ, ɛɵɥɨ ɩɪɢɧɹɬɨ ɢɫɯɨɞɹ ɢɡ 

ɩɪɨɱɧɨɫɬɧɵɯ ɪɚɫɱɟɬɨɜ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɦɟɬɨɞɚ ɭɫɢɥɟɧɢɹ ɢɡ ɝɥɚɜ 3.2.2, 

3.2.3 ɢ 3.2.4 ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ. 

ɋɨɫɬɚɜ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɭɱɟɫɬɶ ɜ ɫɦɟɬɟ, ɛɵɥ ɩɪɢɧɹɬ ɢɡ 

ɩɪɢɥɨɠɟɧɢɹ ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɬɨɞɚ. 

ɋɦɟɬɵ ɫɬɨɢɦɨɫɬɢ ɭɫɢɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɦɟɬɨɞɨɜ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ Ƚ.1, Ƚ.2, Ƚ.3 ɩɪɢɥɨɠɟɧɢɹ Ƚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɩɨ ɤɚɠɞɨɦɭ ɜɚɪɢɚɧɬɭ 

ɭɫɢɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 

 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɜɚɪɢɚɧɬɨɜ ɭɫɢɥɟɧɢɹ 

ȼɢɞ ɭɫɢɥɟɧɢɹ ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɋɆɊ (ɫ ɭɱɟɬɨɦ ɇȾɋ 20%) 

ɉɪɢɤɥɟɣɤɚ ɭɝɥɟɪɨɞɧɵɯ ɯɨɥɫɬɨɜ 31 444,7 

ɋɨɡɞɚɧɢɟ ɭɩɪɭɝɨɣ ɨɩɨɪɵ 50 642,5 

ɇɚɪɚɳɢɜɚɧɢɟ ɫɧɢɡɭ 42 466,51 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ, ɩɪɢɦɟɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɭɫɢɥɟɧɢɹ ɛɚɥɨɤ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɨɡɢɬɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɜɦɟɫɬɨ ɠɟɥɟɡɨɛɟɬɨɧɚ ɩɪɢɜɨɞɢɬ ɤ ɷɤɨɧɨɦɢɢ ɧɚ 26%, ɜɦɟɫɬɨ 

ɦɟɬɚɥɥɚ ɧɚ 38%. 

 

3.4 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɦɟɧɟɧɢɟ ɭɝɥɟɪɨɞɧɨɝɨ 
ɜɨɥɨɤɧɚ ɩɪɢ ɭɫɢɥɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 

ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɭɫɢɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɪɟɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɢ ɪɟɫɬɚɜɪɚɰɢɨɧɧɵɯ ɪɚɛɨɬ. ȼ ɪɚɦɤɚɯ ɪɚɛɨɬɵ ɛɵɥɢ 

ɜɵɞɟɥɟɧɵ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɮɚɤɬɨɪɵ ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ 

ɩɪɢɦɟɧɟɧɢɸ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɦɟɬɨɞɚ ɭɫɢɥɟɧɢɹ. ȼɵɹɜɥɟɧɧɵɟ ɮɚɤɬɨɪɵ ɦɨɠɧɨ 

ɫɮɨɪɦɢɪɨɜɚɬɶ ɜ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 

1. Ɏɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɧɚɝɪɭɡɤɢ ɢ ɫɨɫɬɨɹɧɢɟ 

ɭɫɢɥɢɜɚɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

2. Ɏɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɩɨɫɨɛɚ 

ɩɪɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɭɫɥɨɜɢɹɯ; 

3. Ɏɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɭɫɢɥɟɧɢɹ 

ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 

4. Ɏɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɢɠɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ; 

5. Ɏɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶ. 

Ⱦɚɥɶɲɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɨ ɬɪɟɦ ɨɰɟɧɢɜɚɟɦɵɦ ɦɟɬɨɞɚɦ ɭɫɢɥɟɧɢɹ 

ɩɨ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɦ ɮɚɤɬɨɪɚɦ. ȼ ɤɚɱɟɫɬɜɟ ɨɰɟɧɨɱɧɨɣ ɲɤɚɥɵ ɛɭɞɭɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɡɧɚɱɟɧɢɹ «+», «0» ɢ «-». Ɂɧɚɤ «+» -  ɫɩɨɫɨɛ ɭɫɢɥɟɧɢɹ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɬɜɟɱɚɟɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ; 

ɡɧɚɤ «0» - ɫɩɨɫɨɛ ɦɨɠɟɬ ɨɬɜɟɱɚɬɶ ɢɥɢ ɧɟ ɨɬɜɟɱɚɬɶ ɭɤɚɡɚɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

(ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɢɥɟɧɢɟ); ɡɧɚɤ «-» - ɫɩɨɫɨɛ ɧɟ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɤɚɡɚɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 
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ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɩɨɫɨɛɚ ɜ 

ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.4. 

Ɍɚɛɥɢɰɚ 3.4 – ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɩɨɫɨɛɚ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ 

ɋɩɨɫɨɛ 
ɭɫɢɥɟɧɢɹ 

Ⱦɥɹ 
ɷɤɫɩɥɭɚɬɚ

ɰɢɢ ɜ 
ɩɨɠɚɪɨɨɩ

ɚɫɧɵɯ 
ɭɫɥɨɜɢɹɯ 

ɛɟɡ 
ɨɛɟɬɨɧɢɪ

ɨɜɚɧɢɹ 
ɦɟɬɚɥɥɨɤ
ɨɧɫɬɪɭɤɰ

ɢɣ 
ɭɫɢɥɟɧɢɹ 

Ⱦɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢ

ɢ ɜ 
ɩɨɦɟɳɟɧɢɹɯ 

ɫ ɜɵɫɨɤɨɣ 
ɫɬɟɩɟɧɶɸ 

ɚɝɪɟɫɫɢɜɧɨɫɬ
ɢ ɫɪɟɞɵ 

Ⱦɥɹ 
ɭɫɢɥɟɧɢɹ ɛɟɡ 

ɨɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜ
ɚ ɢ ɫɧɹɬɢɹ 
ɧɚɝɪɭɡɤɢ ɫ 

ɭɱɟɬɨɦ 
ɨɛɟɫɩɟɱɟɧɢɹ 

ɯɨɪɨɲɟɣ 
ɫɨɜɦɟɫɬɧɨɣ 

ɪɚɛɨɬɵ 

Ⱦɥɹ 
ɭɫɢɥɟɧɢɹ 

ɛɟɡ 
ɨɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫ

ɬɜɚ ɢ 
ɫɧɹɬɢɹ 

ɧɚɝɪɭɡɤɢ, 
ɟɫɥɢ 

ɧɟɞɨɩɭɫɬɢ
ɦɚ 

ɡɚɩɵɥɟɧɧɨ
ɫɬɶ 

Ⱦɥɹ 
ɭɫɢɥɟɧɢɹ 

ɛɟɡ 
ɨɫɬɚɧɨɜɤ

ɢ 
ɩɪɨɢɡɜɨɞ

ɫɬɜɚ ɢ 
ɫɧɹɬɢɹ 

ɧɚɝɪɭɡɤɢ 
ɜɨ 

ɜɡɪɵɜɨɨɩ
ɚɫɧɵɯ 

ɩɨɦɟɳɟɧ
ɢɹɯ 

Ⱦɥɹ 
ɡɧɚɱɢɬ
ɟɥɶɧɨɝ

ɨ 
ɭɜɟɥɢɱ
ɟɧɢɹ 

ɧɟɫɭɳɟ
ɣ 

ɫɩɨɫɨɛ
ɧɨɫɬɢ 

ɉɪɢɤɥɟɣɤɚ 
ɯɨɥɫɬɨɜ 

- + + - - 0 

ɋɨɡɞɚɧɢɟ 
ɭɩɪɭɝɨɣ 
ɨɩɨɪɵ 

- - 0 0 0 - 

ɇɚɪɚɳɢɜɚɧ
ɢɟ ɫɧɢɡɭ 

+ 0 - - - 0 

 

ɉɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5 

Ɍɚɛɥɢɰɚ 3.5 – ɉɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɫɩɨɫɨɛɚ ɭɫɢɥɟɧɢɹ 

ɋɩɨɫɨɛ 
ɭɫɢɥɟɧɢɹ 

ɂɧɞɭɫɬɪɢ
-ɚɥɶɧɨɫɬɶ 
(ɜɨɡɦɨɠɧ

ɨɫɬɶ 
ɢɡɝɨɬɨɜɥɟ

ɧɢɹ 
ɤɨɧɫɬɪɭɤɰ

ɢɣ 
ɭɫɢɥɟɧɢɹ 

ɜ 
ɡɚɜɨɞɫɤɢɯ 
ɭɫɥɨɜɢɹɯ) 

Ȼɵɫɬɪɨɬ
ɚ 

ɭɫɬɪɨɣɫɬ
ɜɚ 

ɭɫɢɥɟɧɢ
ɹ ɧɚ 

ɦɟɫɬɟ 

ɉɪɨɫɬɨ
ɬɚ 

ɭɫɬɪɨɣ
ɫɬɜɚ 

ɭɫɢɥɟɧ
ɢɹ ɧɚ 
ɦɟɫɬɟ 

ɉɪɨɫɬɨɬɚ 
ɨɛɟɫɩɟɱɟɧ

ɢɹ 
ɯɨɪɨɲɟɣ 

ɫɨɜɦɟɫɬɧɨ
ɣ ɪɚɛɨɬɵ, 
ɭɫɢɥɢɜɚɟ

ɦɨɣ ɢ 
ɭɫɢɥɢɜɚɸ

ɳɟɣ 
ɤɨɧɫɬɪɭɤ

ɰɢɣ 

Ȼɟɡ 
ɢɡɦɟɧɟɧ

ɢɹ 
ɪɚɡɦɟɪɨ

ɜ 
ɤɨɧɫɬɪɭ
ɤɰɢɢ ɢ 

ɜɟɫɚ 

ɍɜɟɥɢ
ɱɟɧɢɟ 
ɢɡɝɢɛɚ
ɸɳɢɯ 
ɭɫɢɥɢɣ 

ɍɫɢɥɟɧɢ
ɟ ɛɟɡ 

ɧɚɪɭɲɟɧ
ɢɹ 

ɭɫɢɥɢɜɚɟ
ɦɨɣ 

ɤɨɧɫɬɪɭɤ
ɰɢɢ ɩɪɢ 
ɩɪɨɢɡɜɨɞ

ɫɬɜɟ 
ɪɚɛɨɬ 

ɉɪɢɤɥɟɣɤɚ 
ɯɨɥɫɬɨɜ 

+ + + + + - + 

ɋɨɡɞɚɧɢɟ 
ɭɩɪɭɝɨɣ 
ɨɩɨɪɵ 

- - - - - + - 

ɇɚɪɚɳɢɜɚɧ
ɢɟ ɫɧɢɡɭ 

0 0 0 0 - + - 
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ɉɨɤɚɡɚɬɟɥɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6 

 

Ɍɚɛɥɢɰɚ 3.6 –ɉɨɤɚɡɚɬɟɥɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɫɩɨɫɨɛɨɜ ɭɫɢɥɟɧɢɹ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɷɤɨɧɨɦɢɱɧɨɫɬɢ 
ɉɪɢɤɥɟɣɤɚ 

ɯɨɥɫɬɨɜ 
ɋɨɡɞɚɧɢɟ 

ɭɩɪɭɝɨɣ ɨɩɨɪɵ 
ɇɚɪɚɳɢɜɚɧɢɟ 

ɫɧɢɡɭ 
ɇɟɜɵɫɨɤɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ + - 0 
ɇɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ  0 - 0 
Ɇɚɥɵɣ ɪɚɫɯɨɞ ɦɟɬɚɥɥɚ + - + 

 

Ɋɟɡɭɥɶɬɚɬɵ ɬɚɛɥɢɰɵ 3.4, 3.5 ɢ 3.7 ɧɚɝɥɹɞɧɨ ɞɟɦɨɧɫɬɪɢɪɭɸɬ 

ɩɪɟɢɦɭɳɟɫɬɜɚ ɭɫɢɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɞɪɭɝɢɦɢ ɫɩɨɫɨɛɚɦɢ. Ȼɨɥɶɲɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ 

ɪɨɥɢ ɭɫɢɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɢɡɝɢɛɚɸɳɢɯ ɭɫɢɥɢɣ, 

ɧɟɫɦɨɬɪɹ ɧɚ ɪɟɡɟɪɜɵ ɜ ɭɥɭɱɲɟɧɢɢ ɝɢɛɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ.  ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɭɫɢɥɟɧɢɹ ɛɚɥɨɤ ɭɝɥɟɪɨɞɧɨɣ ɬɤɚɧɶɸ ɨɧɢ ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɟɣɫɬɜɢɸ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ, ɢ ɷɬɢɦ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɢɯ 

ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ ɪɚɡɪɭɲɟɧɢɟ. 

ɉɪɢɦɟɧɟɧɢɟ ɭɫɢɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɛɚɥɨɤ ɤɨɦɩɨɡɢɬɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ ɬɟɯɧɨɥɨɝɢɱɧɨ. ȼɪɟɦɹ ɩɪɨɫɬɨɹ ɫɨɨɪɭɠɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɦɟɧɶɲɚɟɬɫɹ, ɚ ɬɚɤɠɟ, ɨɛɨɣɦɵ ɢɡ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ ɢɦɟɸɬ ɧɟɛɨɥɶɲɭɸ 

ɬɨɥɳɢɧɭ ɢ ɬɪɟɛɭɸɬ ɦɟɧɶɲɟ ɜɪɟɦɟɧɢ ɞɥɹ ɜɫɬɭɩɥɟɧɢɹ ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ 

ɨɫɬɚɥɶɧɵɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜɛɥɢɡɢ, ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ 

ɢɧɠɟɧɟɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɚɦɤɚɯ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɞɥɹ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɫɬɚɜɪɚɰɢɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɭɥɭɱɲɢɬɶ ɩɪɨɱɧɨɫɬɧɵɟ 

ɩɨɤɚɡɚɬɟɥɢ ɭɫɢɥɢɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɩɨɥɭɱɟɧɵ 

ɡɧɚɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɭɫɢɥɟɧɢɢ ɨɩɵɬɧɨɝɨ ɨɛɪɚɡɰɚ ɭɝɥɟɪɨɞɧɨɣ ɫɟɬɤɨɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɩɨɤɚɡɚɥɢ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɨɛɪɚɡɰɨɜ ɨɬ 3,6 ɞɨ 7,8 

ɪɚɡ. 

Ɍɚɤ ɠɟ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɬɟɨɪɢɹ ɨ ɥɢɧɟɣɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɱɧɨɫɬɢ 

ɛɚɥɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ. 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɨ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɦɟɬɨɞɨɜ 

ɩɨɦɢɦɨ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɦɝɧɨɜɟɧɧɨɝɨ 

ɪɚɡɪɭɲɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɨɨɪɭɠɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɪɢɧɹɬɶ ɫɜɨɟɜɪɟɦɟɧɧɵɟ 

ɦɟɪɵ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɛɨɥɟɟ ɫɟɪɶɟɡɧɵɯ ɪɚɡɪɭɲɟɧɢɹ, ɚ ɬɚɤɠɟ 

ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɱɟɥɨɜɟɱɟɫɤɢɯ ɠɟɪɬɜ. 

Ɍɚɤ ɠɟ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ 

ɬɪɚɞɢɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ (ɭɫɢɥɟɧɢɹ ɩɭɬɟɦ ɧɚɪɚɳɢɜɚɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ 

ɪɭɛɚɲɤɢ ɫɧɢɡɭ ɢ ɭɫɢɥɟɧɢɹ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɭɩɪɭɝɨɣ ɨɩɨɪɵ) ɢ ɫɨɜɪɟɦɟɧɧɨɝɨ 

(ɭɫɢɥɟɧɢɹ ɩɭɬɟɦ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɭɝɥɟɪɨɞɧɵɦ ɦɚɬɟɪɢɚɥɨɦ). Ȼɵɥɢ 

ɩɪɨɜɟɞɟɧɵ ɩɪɨɱɧɨɫɬɧɵɟ ɪɚɫɱɟɬɵ, ɢ ɧɚ ɢɯ ɨɫɧɨɜɚɧɢɢ ɫɨɫɬɚɜɥɟɧɚ ɫɦɟɬɚ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɩɪɟɢɦɭɳɟɫɬɜɨ ɭɫɢɥɟɧɢɹ 

ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ. ɋɬɨɢɦɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɭɝɥɟɪɨɞɧɵɦ 

ɦɚɬɟɪɢɚɥɨɦ ɨɤɚɡɚɥɚɫɶ ɜɵɝɨɞɧɟɣ ɧɚ 26 % ɢ ɜ 38% ɪɚɡɚ, ɦɟɬɨɞɚɦɢ ɧɚɪɚɳɢɜɚɧɢɹ 

ɫɧɢɡɭ ɢ ɫɨɡɞɚɧɢɟ ɭɩɪɭɝɨɣ ɨɩɨɪɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɚɤɠɟ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ 

ɬɪɚɞɢɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ (ɭɫɢɥɟɧɢɹ ɩɭɬɟɦ ɧɚɪɚɳɢɜɚɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ 

ɪɭɛɚɲɤɢ ɫɧɢɡɭ ɢ ɭɫɢɥɟɧɢɹ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɭɩɪɭɝɨɣ ɨɩɨɪɵ) ɢ ɫɨɜɪɟɦɟɧɧɨɝɨ 

(ɭɫɢɥɟɧɢɹ ɩɭɬɟɦ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɭɝɥɟɪɨɞɧɵɦ ɦɚɬɟɪɢɚɥɨɦ). 

Ɉɰɟɧɤɚ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
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 ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɩɨɫɨɛɚ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ, ɡɞɟɫɶ 

ɫɪɚɜɧɢɜɚɥɨɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɭɫɢɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɩɨɠɚɪɨɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ, ɭɫɥɨɜɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ, ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɢɥɟɧɢɹ ɛɟɡ ɨɫɬɚɧɨɜɤɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɞɪ.) 

 ɉɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɫɩɨɫɨɛɚ ɭɫɢɥɟɧɢɹ, ɡɞɟɫɶ 

ɨɰɟɧɢɜɚɥɢɫɶ ɬɚɤɢɟ ɤɪɢɬɟɪɢɢ ɤɚɤ ɢɧɞɭɫɬɪɢɚɥɶɧɨɫɬɶ ɦɟɬɨɞɚ, ɛɵɫɬɪɨɬɚ 

ɭɫɬɪɨɣɫɬɜɚ, ɩɪɨɫɬɨɬɚ ɭɫɬɪɨɣɫɬɜɚ, ɩɚɪɚɦɟɬɪɵ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɤɨɧɫɬɪɭɤɰɢɢ 

ɢ ɜɟɫɚ ɢ ɞɪ. 

 ɗɤɨɧɨɦɢɱɧɨɫɬɶ ɦɟɬɨɞɚ, ɡɞɟɫɶ ɛɵɥɨ ɨɰɟɧɟɧɨ ɬɪɭɞɨɟɦɤɨɫɬɶ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɪɚɫɯɨɞ ɦɟɬɚɥɥɚ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɬɨɣ ɨɰɟɧɤɢ ɛɵɥɢ ɫɞɟɥɚɧɵ ɜɵɜɨɞɵ ɨ ɬɨɦ, ɱɬɨ ɭɫɢɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɣ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ 

ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ. Ȼɨɥɶɲɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɪɢɦɟɧɟɧɢɹ 

ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɢɡɝɢɛɚɸɳɢɯ 

ɭɫɢɥɢɣ, ɧɟɫɦɨɬɪɹ ɧɚ ɪɟɡɟɪɜɵ ɜ ɭɥɭɱɲɟɧɢɢ ɝɢɛɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ.  ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɭɫɢɥɟɧɢɹ ɛɚɥɨɤ ɭɝɥɟɪɨɞɧɨɣ ɬɤɚɧɶɸ ɨɧɢ ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɟɣɫɬɜɢɸ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ, ɢ ɷɬɢɦ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɢɯ 

ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ ɪɚɡɪɭɲɟɧɢɟ. ɍɝɥɟɪɨɞɧɨɟ ɜɨɥɨɤɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ 

ɩɪɨɱɧɨɫɬɶ ɭɫɢɥɢɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɩɪɢ ɷɬɨɦ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ 

ɭɜɟɥɢɱɟɧɢɹ ɫɟɱɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɟɨɫɩɨɪɢɦɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ 

ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɫɬɚɜɪɚɰɢɢ ɡɞɚɧɢɣ (ɤɨɝɞɚ ɧɟɞɨɩɭɫɬɢɦɨ ɢɡɦɟɧɹɬɶ ɨɛɥɢɤ 

ɡɞɚɧɢɹ) ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ (ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɯɪɚɧɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɦɧɨɝɨ 

ɩɨɥɟɡɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ). 

  



 

75 
 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊЫ 
 

1. Ɍɢɦɨɮɟɟɜ, Ⱦ. Ɋ. ɍɫɢɥɟɧɢɟ ɦɨɫɬɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ / Ⱦ. Ɋ. Ɍɢɦɨɮɟɟɜ, Ⱦ. Ⱦ. Ɍɢɦɨɮɟɟɜ // 

Ⱥɤɬɭɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ, ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ ɜ ɭɪɚɥɶɫɤɨɦ ɪɟɝɢɨɧɟ. – ɉɟɪɦɶ : ɂɡɞ-ɜɨ ɉȽɌɍ, 2005. –  45–51 c. 

2. ȿɮɢɦɨɜ, ɉ. ɉ. ɍɫɢɥɟɧɢɟ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɦɨɫɬɨɜ : ɦɨɧɨɝɪɚɮɢɹ / 

ɉ. ɉ. ȿɮɢɦɨɜ. – Ɉɦɫɤ : ɂɡɞ-ɜɨ ɋɢɛȺȾɂ, 1996. – 154 ɫ.  

3. ȿɮɢɦɨɜ, ɉ. ɉ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɫɬɨɜ : 

ɭɱɟɛ. ɩɨɫɨɛɢɟ / ɉ. ɉ. ȿɮɢɦɨɜ. – Ɉɦɫɤ : ɂɡɞ-ɜɨ Ɉɦ. ȽɌɐɍ, 1994. – 195 ɫ. 

4. Ɉɜɱɢɧɧɢɤɨɜ, ɂ. Ƚ. Ʉɨɪɪɨɡɢɹ ɢ ɡɚɳɢɬɚ ɠɟɥɟɡɨɛɟɬɨɧɚ ɦɨɫɬɨɜɵɯ 

ɫɨɨɪɭɠɟɧɢɣ / ɂ. Ƚ. Ɉɜɱɢɧɧɢɤɨɜ, Ɋ. Ȼ. Ƚɚɪɢɛɨɜ // Ɂɚɳɢɬɚ ɨɬ ɤɨɪɪɨɡɢɢ ɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɝɨɪɨɞɫɤɨɦ ɯɨɡɹɣɫɬɜɟ : ɦɚɬɟɪɢɚɥɵ ɦɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɬɟɯɧ. ɤɨɧɮ. 

– Ɇ. : ȼȼɐ, 2005. – 72 ɫ.  

5. Ɉɜɱɢɧɧɢɤɨɜ, ɂ. Ƚ. ɋɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ ɞɟɮɨɪɦɚɰɢɣ ɢ ɧɚɩɪɹɠɟɧɢɣ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɦɨɫɬɨɜ / ɂ. Ƚ. Ɉɜɱɢɧɧɢɤɨɜ, Ⱥ. ȼ. 

Ɇɟɠɧɹɤɨɜɚ, ɂ. ɇ. Ƚɪɢɲɢɧɚ // ȼɟɫɬɧɢɤ ȼɨɥɝȽȺɋɍ. ɋɟɪɢɹ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 

ɚɪɯɢɬɟɤɬɭɪɚ». – 2006. № 21(6). – 107–113 ɫ.  

6. Ɉɜɱɢɧɧɢɤɨɜ, ɂ. Ƚ. Ɇɟɬɨɞɵ ɨɰɟɧɤɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɚɪɦɢɪɨɜɚɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɨɤ ɢ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ / ɂ. Ƚ. Ɉɜɱɢɧɧɢɤɨɜ, 

Ⱥ. ȼ. Ɇɟɠɧɹɤɨɜɚ // ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. – 2008. – № 

8. – 54–55 ɫ.  

7. Ɉɜɱɢɧɧɢɤɨɜ, ɂ. Ƚ. ɉɨɜɪɟɠɞɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɦɨɫɬɨɜɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / ɂ. Ƚ. 

Ɉɜɱɢɧɧɢɤɨɜ, ȼ. ɂ. Ʉɨɧɨɧɨɜɢɱ, Ⱥ. ȼ. Ɇɚɤɚɪɨɜ. – ȼɨɥɝɨɝɪɚɞ: ɂɡɞ-ɜɨ ȼɨɥɝȽȺɋɍ, 

2004. – 92 ɫ.  

8. Ɉɜɱɢɧɧɢɤɨɜ, ɂ. Ƚ. ɇɨɜɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ ɜ ɦɨɫɬɨɫɬɪɨɟɧɢɢ / 

ɂ. Ƚ. Ɉɜɱɢɧɧɢɤɨɜ, Ⱥ. ȼ. Ʉɨɱɟɬɤɨɜ, ȼ. ɇ. Ɇɚɤɚɪɨɜ, ɋ. ȼ. Ɉɜɫɹɧɧɢɤɨɜ // 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢ ɦɨɫɬɵ. – 2008. – ȼɵɩ. № 1. – 80 ɫ. 



 

76 
 

9. Ⱥɬɚ ɗɥɶ Ʉ. ɒɨɟɚɛ ɋɨɥɢɦɚɧ. Ɋɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ ɞɥɹ ɭɫɢɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ: ɞɢɫ. Ʉɚɧɞ.ɬɟɯ.ɧɚɭɤ: 05.23.01 / Ⱥɬɚ ɗɥɶ Ʉɚɪɢɦ ɒɨɟɚɛ ɋɨɥɢɦɚɧ.  – 

Ȼɟɥɝɨɪɨɞ, 2005. – 159 ɫ. 

10. Ɇɢɯɭɛ, Ⱥɯɦɚɞ. ɉɪɨɱɧɨɫɬɶ, ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɶ ɢ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɶ 

ɢɡɝɢɛɚɟɦɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɭɫɢɥɟɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ: ɞɢɫ. … ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.21.11 / Ɇɢɯɭɛ Ⱥɯɦɚɞ. – Ɋɨɫɬɨɜ ɧ/Ⱦ, 

2013. – 211 ɫ. 

11. ɍɫɬɢɧɨɜ, Ȼ. ȼ. Ɉɛɥɚɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜɨɣ ɚɪɦɚɬɭɪɵ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ / Ȼ. ȼ. ɍɫɬɢɧɨɜ // Ɋɟɤɨɧɫɬɪɭɤɰɢɹ 

ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɬɪɚɧɫɩɨɪɬɚ: 

ɫɛ. ɧɚɭɱ. ɬɪ. / ɩɨɞ ɪɟɞ. ȼ. ɋ. Ʉɚɡɚɪɧɨɜɫɤɨɝɨ. – ɇɨɜɨɫɢɛɢɪɫɤ: ɂɡɞ.-ɜɨ ɋȽɍɉɋ, 

2005. – 50–56 ɫ. 

12. ɍɫɬɢɧɨɜ, Ȼ. ȼ. ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɩɨɡɢɬɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ ɦɨɫɬɚɯ ɜ ɋɢɛɢɪɢ / Ȼ. ȼ. ɍɫɬɢɧɨɜ, Ⱥ. Ɏ. 

Ȼɟɪɧɚɰɤɢɣ, ȼ. ɋ. Ʉɚɡɚɪɧɨɜɫɤɢɣ, Ɇ. Ƚ. ɉɟɬɪɨɜ, ȼ. ɉ. ɍɫɬɢɧɨɜ // Ɍɪɚɧɫɩɨɪɬ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. – 2006. – № 5. – 45–48 ɫ.  

13. ɍɫɬɢɧɨɜ, Ȼ. ȼ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɤɨɦɩɨɡɢɬɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɄɉɆ) / Ȼ. ȼ. ɍɫɬɢɧɨɜ, ȼ. ɉ. ɍɫɬɢɧɨɜ // 

ɂɡɜɟɫɬɢɹ ɜɭɡɨɜ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ. – 2009. – № 11–12. – 118–125 ɫ.  

14. ɒɢɥɢɧ, Ⱥ. Ⱥ. ɍɫɢɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ / Ⱥ. Ⱥ. ɒɢɥɢɧ, ȼ. Ⱥ. ɉɲɟɧɢɱɧɵɣ, Ⱦ. ȼ. Ʉɚɪɬɭɡɨɜ. 

– Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 2004. – 139 ɫ.  

15. ɒɢɥɢɧ, Ⱥ. Ⱥ. ɢ ɞɪ. ȼɧɟɲɧɟɟ ɚɪɦɢɪɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ / Ⱥ. Ⱥ. ɒɢɥɢɧ ɢ ɞɪ. – Ɇ.: 

ɋɬɪɨɣɢɡɞɚɬ, 2007. – 184 ɫ.  

16. ɒɢɥɢɧ, Ⱥ. Ⱥ. ɍɫɢɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ / Ⱥ. Ⱥ. ɒɢɥɢɧ, ȼ. Ⱥ. ɉɲɟɧɢɱɧɵɣ, Ⱦ. ȼ. Ʉɚɪɬɭɡɨɜ 

// Ȼɟɬɨɧ ɢ ɠɟɥɟɡɨɛɟɬɨɧ. – 2006. – № 3 – 32ɚ–32 ɫ. 



 

77 
 

17. Ȼɨɤɚɪɟɜ, ɋ. Ⱥ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɡɝɢɛɚɟɦɵɯ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɭɫɢɥɟɧɧɵɯ ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ / ɋ. Ⱥ. 

Ȼɨɤɚɪɟɜ, Ⱦ. ɇ. ɋɦɟɪɞɨɜ // ɂɡɜɟɫɬɢɹ ɜɭɡɨɜ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ. – 2010. – № 2. –  112–

124 ɫ.  

18. Ȼɨɤɚɪɟɜ, ɋ. Ⱥ. ɇɟɥɢɧɟɣɧɵɣ ɚɧɚɥɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɭɫɢɥɟɧɧɵɯ ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ / ɋ. Ⱥ. Ȼɨɤɚɪɟɜ, Ⱦ. ɇ. 

ɋɦɟɪɞɨɜ // ȼɟɫɬɧɢɤ Ɍɨɦɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɝɨ 

ɭɧɢɜɟɪɫɢɬɟɬɚ. – 2010. – № 2. – 113–125 ɫ.  

19. Ȼɨɤɚɪɟɜ, ɋ. Ⱥ. ɍɫɢɥɟɧɢɟ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ / ɋ. Ⱥ. Ȼɨɤɚɪɟɜ, Ⱦ. ɇ. ɋɦɟɪɞɨɜ, ȼ. ɉ. ɍɫɬɢɧɨɜ, Ⱥ. ɇ. 

əɲɧɨɜ // ɉɭɬɶ ɢ ɩɭɬɟɜɨɟ ɯɨɡɹɣɫɬɜɨ. – 2008. – № 6. – 30–31 ɫ.  

20. Ȼɨɤɚɪɟɜ, ɋ. Ⱥ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ 

ɢ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ, ɭɫɢɥɟɧɧɵɯ 

ɩɨɥɢɦɟɪɧɵɦɢ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ / ɋ. Ⱥ. Ȼɨɤɚɪɟɜ, Ⱥ. ɇ. Ʉɨɫɬɟɧɤɨ, 

Ⱦ. ɇ. ɋɦɟɪɞɨɜ, Ⱥ. Ⱥ. ɇɟɪɨɜɧɵɯ // ɂɧɬɟɪɧɟɬ-ɠɭɪɧɚɥ «ɇɚɭɤɨɜɟɞɟɧɢɟ». – 2013. – 

№ 3. – 1–9 ɫ.  

21. Ȼɨɤɚɪɟɜ, ɋ. Ⱥ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɭɫɢɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɦɨɫɬɨɜɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ / ɋ. Ⱥ. Ȼɨɤɚɪɟɜ, Ƚ. Ɇ. ȼɥɚɫɨɜ, Ⱥ. Ⱥ. ɇɟɪɨɜɧɵɯ, Ⱦ. ɇ. ɋɦɟɪɞɨɜ // 

ȼɟɫɬɧɢɤ Ɍɨɦɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɝɨ 

ɭɧɢɜɟɪɫɢɬɟɬɚ. – 2012. – № 2. – 222–229 ɫ.  

22. Ȼɨɤɚɪɟɜ, ɋ. Ⱥ. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɫɟɱɟɧɢɣ, 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ, ɭɫɢɥɟɧɧɵɯ 

ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ / ɋ. Ⱥ. Ȼɨɤɚɪɟɜ, Ⱦ. ɇ. ɋɦɟɪɞɨɜ, Ⱥ. Ⱥ. ɇɟɪɨɜɧɵɯ // 

ɂɡɜɟɫɬɢɹ ɜɭɡɨɜ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ. – 2010. – № 2. – 63–74 ɫ.  

23. Ȼɨɤɚɪɟɜ, ɋ. Ⱥ. Ɉɰɟɧɤɚ ɜɵɧɨɫɥɢɜɨɫɬɢ ɢɡɝɢɛɚɟɦɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɭɫɢɥɟɧɧɵɯ ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ / ɋ. Ⱥ. Ȼɨɤɚɪɟɜ, Ⱦ. ɇ. 

ɋɦɟɪɞɨɜ, Ⱥ. Ⱥ. ɇɟɪɨɜɧɵɯ // Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ. Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ: ɦɟɠɞɭɧɚ. ɫɛ. ɧɚɭɱ. ɬɪ. – 2010. – № 10. – 287–294 ɫ. 



 

78 
 

24. Ʉɚɪɬɨɩɨɥɶɰɟɜ, ȼ. Ɇ. ɉɪɢɦɟɧɟɧɢɟ ɤɚɪɛɨɧɚ ɜ ɦɨɫɬɨɫɬɪɨɟɧɢɢ: ɭɱɟɛ. 

ɩɨɫɨɛɢɟ / ȼ. Ɇ. Ʉɚɪɬɨɩɨɥɶɰɟɜ, Ⱥ. ȼ. Ʉɚɪɬɨɩɨɥɶɰɟɜ, Ⱥ. ɇ. ɉɚɧɝɢɧ. – Ɍɨɦɫɤ: 

ɂɡɞ-ɜɨ ɌȽȺɋɍ, 2008. – 72 ɫ. 

25. ɋɦɟɪɞɨɜ, Ⱦ. ɇ. Ɉɰɟɧɤɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɦɨɫɬɨɜ, ɭɫɢɥɟɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ: ɞɢɫ. 

… ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.23.11 / ɋɦɟɪɞɨɜ Ⱦɦɢɬɪɢɣ ɇɢɤɨɥɚɟɜɢɱ. – ɇɨɜɨɫɢɛɢɪɫɤ, 

2010. – 159 ɫ.  

26. ɋɦɟɪɞɨɜ, Ɇ. ɇ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɱɧɨɫɬɢ ɢ 

ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ ɢɡɝɢɛɚɟɦɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɚɪɦɢɪɨɜɚɧɧɵɯ ɜ 

ɫɠɚɬɨɣ ɢ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɟ ɧɟɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɦɩɨɡɢɰɢɨɧɧɨɣ ɚɪɦɚɬɭɪɨɣ / Ɇ. 

ɇ. ɋɦɟɪɞɨɜ, Ⱦ. ɇ. ɋɦɟɪɞɨɜ, Ⱥ. Ɉ. Ʉɥɟɦɟɧɬɶɟɜ // Ɍɪɚɧɫɩɨɪɬ ɍɪɚɥɚ. – 2014. – № 

4. – 49–54 ɫ.  

27. ɋɦɟɪɞɨɜ, Ɇ. ɇ. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɢɡɝɢɛɚɟɦɵɯ ɛɟɬɨɧɧɵɯ 

ɷɥɟɦɟɧɬɨɜ, ɚɪɦɢɪɨɜɚɧɧɵɯ ɩɨɥɢɦɟɪɧɵɦɢ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ / Ɇ. 

ɇ. ɋɦɟɪɞɨɜ, Ⱦ. Ƚ. ɇɟɜɨɥɢɧ, Ⱥ. Ɉ. Ʉɥɟɦɟɧɬɶɟɜ, Ⱦ. ɇ. ɋɦɟɪɞɨɜ // Ɍɪɚɧɫɩɨɪɬ 

ɍɪɚɥɚ. – 2015. – № 3. – 98–101 ɫ. 

28. Ɋɚɡɪɚɛɨɬɤɚ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɤɨɦɩɨɡɢɬɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɪɟɦɨɧɬɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɫɬɨɜɵɯ ɫɨɨɪɭɠɟɧɢɣ: 

Ɉɬɱɟɬ ɨ ɇɂɊ / ɒɟɫɬɟɪɢɤɨɜ ȼ. ɂ. – Ɇ. : ɎȽɍɉ «ɊɈɋȾɈɊɇɂɂ», 2007. – 100 ɫ. 

29. CNR-DT 200/2004. Guide for the Design and Construction of 

Externally Bonded FRP Systems for Strengthening Existing Structures. – Rome, 

2004. – 144 p. 

30. Finite element modeling of reinforced concrete structures strengthened 

with FRP laminates. Final Report SPR. – Oregon Department of Transportation, 

2001. – 113 p. 

31. Guide to Test Methods for Fiber-Reinforced Polymers (FRPs) for 

Reinforcing or Strengthening Concrete Structures. Concrete International, 2005, vol. 

27, № 1. – 13 p. 



 

79 
 

32. Guide for the Design and Construction of Externally Bonded FRP 

Systems for Strengthening Concrete Structures. ACI 440.2R-08. American Concrete 

Institute 

33. Ɍɍ 1916-005-61664530-2011 «ɍɝɥɟɪɨɞɧɵɟ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɵɟ 

ɥɟɧɬɵ ɞɥɹ ɫɢɫɬɟɦ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ (ɋȼȺ) / ɁȺɈ «ɉɊȿɉɊȿȽ – ɋɄɆ». – 

Ɇ., 2011. – 13 ɫ. 

34. ɋɌɈ 2256-002-2011 «Ʉɨɦɩɥɟɤɫɧɚɹ ɫɢɫɬɟɦɚ FibARM ɩɨ ɪɟɦɨɧɬɭ ɢ 

ɭɫɢɥɟɧɢɸ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɭɬɟɦ ɜɧɟɲɧɟɝɨ ɚɪɦɢɪɨɜɚɧɢɹ 

ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɯɨɥɨɞɧɨɝɨ ɨɬɜɟɪɠɞɟɧɢɹ / ɁȺɈ «ɉɊȿɉɊȿȽ – 

ɋɄɆ». – Ɇ., 2011. – 13 ɫ. 

35. ɋɉ 164.1325800.2014 ɍɫɢɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. ɉɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. – Ɇ. : Ɇɢɧɫɬɪɨɣ 

Ɋɨɫɫɢɢ, 2015. – 52 ɫ. 

36. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɭɫɢɥɟɧɢɸ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ / Ɋɚɡɪɚɛɨɬɚɧɨ ɜ ɪɚɡɜɢɬɢɟ ɋɉ 52-101-2003 

«Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɚɪɦɚɬɭɪɵ». – Ɇ. : ɇɂɂɀȻ, 2006. – 48 ɫ. 

37. Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ]: ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 29.12.2004 № 190-ɎɁ ɪɟɞ. ɨɬ 24.04.2020. // ɋɩɪɚɜɨɱɧɚɹ 

ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ» - Ɋɟɠɢɦ ɞɨɫɬɭɩ: 

http://www.consultant.ru. 

38. Ʉɭɥɶɬɭɪɚ ɜ Ɋɨɫɫɢɢ 2012-2019 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɢɬɨɝɨɜɵɣ 

ɨɬɱɟɬ ɦɢɧɢɫɬɟɪɫɬɜɚ ɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. // Ɇɢɧɢɫɬɟɪɫɬɜɨ 

ɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.mkrf.ru/activities/reports. 

39. Ⱥɜɚɪɢɣɧɵɣ ɠɢɥɢɳɧɵɣ ɮɨɧɞ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɫɬɚɬɢɫɬɢɤɚ 

ɚɜɚɪɢɣɧɨɝɨ ɠɢɥɢɳɧɨɝɨ ɮɨɧɞɚ 1995-2018 // Ɏɟɞɟɪɚɥɶɧɚɹ ɫɥɭɠɛɚ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.gks.ru/folder/13706?print=1. 

http://www.consultant.ru/
https://www.mkrf.ru/activities/reports
https://www.gks.ru/folder/13706?print=1


 

80 
 

40. ȿɠɟɞɧɟɜɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɋɆɂ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

ȿɠɟɞɧɟɜɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɋɆɂ ɨɬ 18 ɫɟɧɬɹɛɪɹ 2019 // Ɇɢɧɢɫɬɟɪɫɬɜɨ 

ɬɪɚɧɫɩɨɪɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://mintrans.ru/file/435598. 

41. Ʉɚɥɢɧɢɧ Ⱥ.Ⱥ. Ɉɛɫɥɟɞɨɜɚɧɢɟ, ɪɚɫɱɟɬ ɢ ɭɫɢɥɟɧɢɟ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ.: ɍɱɟɛ. ɉɨɫɨɛɢɟ/Ⱥɋȼ. – Ɇɨɫɤɜɚ, 2002 – 160ɫ. 

42. Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɢ ɭɫɢɥɟɧɢɸ ɩɨɥɧɨɫɛɨɪɧɵɯ 

ɡɞɚɧɢɣ ɩɨɥɢɦɟɪɪɚɫɬɜɨɪɚɦɢ. / ɌɛɢɥɁɇɂɂɗɉ.-Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1990 – 160ɫ. 

43. Ɉɧɭɮɪɢɟɜ ɇ.Ɇ. ɍɫɢɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. Ʌ. Ɇ. 1965 – 159 ɫ. 

44. Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɫɢɥɟɧɢɸ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ 

ɢ ɫɨɨɪɭɠɟɧɢɣ. / ɏɚɪɶɤɨɜɫɤɢɣ ɉɪɨɦɫɬɪɨɣɇɂɂɩɪɨɟɤɬ, ɏɚɪɶɤɨɜ, 1985. 

45. Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɝɪɚɠɞɚɧɫɤɢɯ ɡɞɚɧɢɣ ɢɡ ɤɚɦɧɹ ɢ ɛɟɬɨɧɚ ɫ ɩɨɦɨɳɶɸ 

ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ/ ɇɂɅɗɉ Ɉɂɋɂ.-Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1988. –160ɫ. 

46. Banthia, N. Fiber Reinforced Polymers in Concrete Construction and 

Advanced Repair Technologies. Department of Civil Engineering University of 

British Columbia, – 37 p. 

47. Barakal, S. A., Binienda W. K., Tysl S. R. Evaluation of the 

Performance of Concrete Structures Strengthened with FRP Composites. 15th 

ASCE Engineering Mechanics Conference, June 2–5, 2002, Columbia University, 

New York. – 9 p. 

48. ɂɋɈ 527-4:1997 ɉɥɚɫɬɦɚɫɫɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 

ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ. ɑ. 4. ɍɫɥɨɜɢɹ ɢɫɩɵɬɚɧɢɣ ɞɥɹ ɢɡɨɬɪɨɩɧɵɯ ɢ ɨɪɬɨɬɪɨɩɧɵɯ 

ɩɥɚɫɬɢɱɟɫɤɢɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɚɪɦɢɪɨɜɚɧɧɵɯ ɜɨɥɨɤɧɚɦɢ (ISO 

527-4:1997 Plastics – Determination of tensile properties – Part 4: Test conditions 

for isotropic and orthotropic fibre-reinforced plastic composites). 

49. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɜɨɣɫɬɜ ɩɪɢ ɫɠɚɬɢɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɥɨɫɤɨɫɬɢ 

ɪɚɫɫɥɚɢɜɚɧɢɹ (ISO 14126:1999 Fibre-reinforced plastic composites – 

Determination of compressive properties in the in-plane direction); 



 

81 
 

50. ɂɋɈ 14125:1998 Ɇɚɬɟɪɢɚɥɵ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɩɨɥɢɦɟɪɧɵɟ, 

ɚɪɦɢɪɨɜɚɧɧɵɟ ɜɨɥɨɤɧɨɦ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɜɨɣɫɬɜ ɩɪɢ ɢɡɝɢɛɟ (ISO 14125:1998 

Fibre-reinforced plastic composites – Determination of flexural properties). 

51. ɂɋɈ 14130:1997 Ɇɚɬɟɪɢɚɥɵ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɩɨɥɢɦɟɪɧɵɟ 

ɚɪɦɢɪɨɜɚɧɧɵɟ ɜɨɥɨɤɧɨɦ. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɠɭɳɟɣɫɹ ɦɟɠɫɥɨɣɧɨɣ ɩɪɨɱɧɨɫɬɢ ɧɚ 

ɫɞɜɢɝ ɦɟɬɨɞɨɦ ɢɫɩɵɬɚɧɢɹ ɤɨɪɨɬɤɢɯ ɛɚɥɨɤ (ISO 14130:1997 Fibrereinforced 

plastic composites – Determination of apparent interlaminar shear strength by short-

beam method). 

52. Jansze, W. Strengthening of reinforced concrete members in bending 

by externally bonded steel plates. PhD dissertation, TU Delft, The Netherlands. 

53. Nabil, F. Grace, S. B. Singh. Durability Evaluation of Carbon Fiber- 

Reinforced Polymer Strengthened Concrete Beams: Experimental Study and 

Design. ACI Structura. 

54. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɮɟɞɟɪ. ɡɚɤɨɧ: ɩɪɢɧɹɬ Ƚɨɫ. ɞɭɦɨɣ 30 ɞɟɤ. 2009 ɝ. : ɩɨ 

ɫɨɫɬɨɹɧɢɸ ɧɚ 02 ɢɸɥɹ 2013 ɝ.. – M. : 2013. – URL: http://www.consultant.ru/ 

document/cons_doc_LAW_95720. 

55. Cɉ 43.13330.2012 ɋɨɨɪɭɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɤ ɋɇɢɉ 2.09.03-85/ ȼɜɟɞ. 01.01.2013 -Ɇɨɫɤɜɚ: 

Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2012. – 206 ɫ. 

56. Cɉ 63.13330.2018 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 52-01-2003 / ȼɜɟɞ 

20.06.2019 – Ɇɨɫɤɜɚ: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2018 -150 ɫ. 

57. Cɉ 27.13330.2017 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɜɵɲɟɧɧɵɯ ɢ ɜɵɫɨɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.03.04-84 / ȼɜɟɞ. 16.11.2017 

– Ɇɨɫɤɜɚ: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2017 – 106 ɫ. 

58. ɋɉ 20.13330.2016 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 

ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.01.07-85*/ ȼɜɟɞɟɧ 04.06.2017. – Ɇɨɫɤɜɚ: ɈȺɈ «ɐɉɉ», 2017. 

– 104 ɫ. 



 

82 
 

59. ɋɉ 24.13330.2011 ɋɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 

ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.03-85 / ȼɜɟɞ. 20.05.2011 – Ɇɨɫɤɜɚ: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 

2017 – 90 ɫ. 

60. ɋɌɈ 42010705-4.02.02–08. ȼɧɟɲɧɟɟ ɚɪɦɢɪɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɦɩɨ-ɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. –Ɇɨɫɤɜɚ:ɁȺɈ «Ɍɪɢɚɞɚ-ɏɨɥɞɢɧɝ», 

2008. – 40 ɫ. 

61. ɋɌɈ 53269053-101-2010 ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɜ 

ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɟɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɦɩɨɡɢɰɢɨɧɧɨɣ ɚɪɦɚɬɭɪɵ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ / ɈɈɈ ɇɉɎ «ɍɪɚɥɋɩɟɰȺɪɦɚɬɭɪɚ» – ɉɟɪɦɶ: 2013 – 

60ɫ. 

62. ɋɌɈ 13623997-001–2011. ɋɬɚɧɞɚɪɬ ɨɪɝɚɧɢɡɚɰɢɢ ɈɈɈ «Ɂɢɤɚ». 

ɍɫɢɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɮɢɪɦɵ 

Sika / ɈɈɈ «Ɂɢɤɚ». – Ɇ., 2011. – 63 ɫ. 

63. ɇɟɪɨɜɧɵɯ Ⱥ. Ⱥ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 

ɦɨɫɬɨɜ, ɭɫɢɥɟɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ: ɚɜɬɨɪɟɮ. ɤ.ɬ.ɧ. / 

ɋɢɛȽɍɉɋ. ɇɨɜɨɫɢɛɢɪɫɤ, 2013. – 24 ɫ. 

64. Ƚɚɩɨɧɨɜ ȼ. ȼ. Ɉɛɨɫɧɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɭɫɢɥɟɧɢɹ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: ɚɜɬɨɪɟɮ. ɞɢɫɫ. ɤ.ɬ.ɧ. Ɇ., 2012 – 25 ɫ. 

65. ɋɦɟɪɞɨɜ Ɇ. ɇ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 

ɭɫɢɥɟɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɫ ɭɱɟɬɨɦ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɮɚɤɬɨɪɨɜ: ɞɢɫɫɟɪɬɚɰɢɹ … ɤ.ɬ.ɧ. ȿɤɚɬɟɪɢɧɛɭɪɝ, 2015. – 135 ɫ. 

66. ȽɈɋɌ 310.4-92 ɐɟɦɟɧɬɵ. Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ 

ɩɪɢ ɢɡɝɢɛɟ ɢ ɫɠɚɬɢɢ / ȼɜɟɞ. 01.07.1983 – Ɇɨɫɤɜɚ: ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ 

ɫɬɚɧɞɚɪɬɨɜ, 2003. – 21 ɫ. 

67. Ɋɟɦɨɧɬ ɢ ɭɫɢɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: ɦɟɬɨɞɢɱɟɫɤɨɟ 

ɩɨɫɨɛɢɟ / Ɇɢɧɢɫɬɟɪɫɬɜɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; Ɏɟɞɟɪɚɥɶɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɭɱɪɟɠɞɟɧɢɟ «Ɏɟɞɟɪɚɥɶɧɵɣ 



 

83 
 

ɰɟɧɬɪ ɧɨɪɦɢɪɨɜɚɧɢɹ, ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɢ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 

– Ɇɨɫɤɜɚ, 2016. – 160 ɫ. 

68. ɋɉ 52-101-2003. Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɪɦɚɬɭɪɵ (ɨɞɨɛɪɟɧ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɪɨɹ 

ɊɎ ɨɬ 25.12.2003 ɝ. №215). – Ɇ.: Ƚɨɫɫɬɪɨɣ.– 2004. 

69. Ⱥɧɞɪɢɚɧɨɜ, Ʉ.Ⱥ. Ɋɚɫɱɟɬ ɭɫɢɥɟɧɢɣ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɞ 

ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɢ ɤɚɩɢɬɚɥɶɧɵɦ ɪɟɦɨɧɬɨɦ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ʉ.Ⱥ. Ⱥɧɞɪɢɚɧɨɜ, 

ȼ.ɂ. Ʌɟɞɧɟɜ, ɂ.ȼ. Ɇɚɬɜɟɟɜɚ. – Ɍɚɦɛɨɜ: ɂɡɞ-ɜɨ ɎȽȻɈɍ ȼɉɈ «ɌȽɌɍ», 2012. – 

112ɫ.  

70. Ⱦɟɦɟɧɬɶɟɜ, ȼ.Ⱥ. ɍɫɢɥɟɧɢɟ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɦɨɫɬɨɜ ɧɚ 

ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ: ɭɱɟɛ. ɉɨɫɨɛɢɟ / ȼ.Ⱥ. Ⱦɟɦɟɧɬɶɟɜ, ȼ.ɉ. ȼɨɥɨɤɢɬɢɧ, 

ɇ.Ⱥ. Ⱥɧɢɫɢɦɨɜɚ; ɩɨɥ ɨɛɳ.ɪɟɞ. ɩɪɨɮ. ȼ.Ⱥ. Ⱦɟɦɟɧɬɶɟɜɚ. – ȼɨɪɨɧɟɠ: ɝɨɫ. ɚɪɯ.-

ɫɬɪɨɢɬ. ɭɧ-ɬ., 2006. – 116 ɫ. 

71. ɇɟɜɨɥɢɧ, Ⱦ.Ƚ. ɍɫɢɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɨɥɢɦɟɪɧɵɦɢ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ: ɦɨɧɨɝɪɚɮɢɹ / Ⱦ.Ƚ. ɇɟɜɨɥɢɧ, Ⱦ.ɇ. ɋɦɟɪɞɨɜ, Ɇ.ɇ. ɋɦɟɪɞɨɜ. – 

ȿɤɚɬɟɪɢɧɛɭɪɝ: ɍɪȽɍɉɋ, 2017. – 151 ɫ. 

72. ɉɨɫɨɛɢɟ ɩɨ ɭɫɢɥɟɧɢɸ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ / Ɇɢɧɢɫɬɟɪɫɬɜɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; ɎȺɍ 

«Ɏɟɞɟɪɚɥɶɧɵɣ ɰɟɧɬɪ ɧɨɪɦɢɪɨɜɚɧɢɹ, ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɢ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ»; 

73. Ɇɭɥɟɧɤɨɜɚ, ȼ.ɂ. Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɫɢɥɟɧɢɹ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ ɤɚɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / ȼ.ɂ. Ɇɭɥɟɧɤɨɜɚ, 

Ⱦ.ȼ. Ⱥɪɬɸɲɢɧ. – ɉɟɧɡɚ: ɉȽɍȺɋ, 2014. – 118 ɫ. 

74. ɒɢɯɨɜ, Ⱥ.ɇ. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ: ɤɭɪɫ ɥɟɤɰɢɣ / 

Ⱥ.ɇ. ɒɢɯɨɜ, Ɇ-ɜɨ ɫ.-ɯ ɊɎ, ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫ. Ȼɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬ. 

ɍɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜ. «ɉɟɪɦɫɤɚɹ ɝɨɫ. ɫ.-ɯ ɚɤɚɞ. ɢɦ. ɚɤɚɞ. Ⱦ.ɇ. 

ɉɪɹɧɢɲɧɢɤɨɜɚ». – ɉɟɪɦɶ: ɂɉɐ «ɉɪɨɤɪɨɫɬɶ», 2016. – 398 ɫ.  



 

84 
 

75. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɦɟɬɧɵɟ ɧɨɪɦɚɬɢɜɵ. Ɏɟɞɟɪɚɥɶɧɵɟ ɟɞɢɧɢɱɧɵɟ 

ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. ɎȿɊ 81-02-

08-2001. ɋɛɨɪɧɢɤ 8. Ʉɨɧɫɬɪɭɤɰɢɢ ɢɡ ɤɢɪɩɢɱɚ ɢ ɛɥɨɤɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

ɉɪɢɥɨɠɟɧɢɟ № 8 ɤ ɩɪɢɤɚɡɭ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-

ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 26 ɞɟɤɚɛɪɹ 2019 ɝ. № 

876/ɩɪ // Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.minstroyrf.ru/trades/view.fer-2020.php. 

76. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɦɟɬɧɵɟ ɧɨɪɦɚɬɢɜɵ. Ɏɟɞɟɪɚɥɶɧɵɟ ɟɞɢɧɢɱɧɵɟ 

ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. ɎȿɊ 81-02-

08-2001. ɑɚɫɬɶ 9. ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ]: ɉɪɢɥɨɠɟɧɢɟ № 9 ɤ ɩɪɢɤɚɡɭ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-

ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 26 ɞɟɤɚɛɪɹ 2019 ɝ. № 

876/ɩɪ // Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.minstroyrf.ru/trades/view.fer-2020.php. 

77. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɦɟɬɧɵɟ ɧɨɪɦɚɬɢɜɵ. Ɏɟɞɟɪɚɥɶɧɵɟ ɟɞɢɧɢɱɧɵɟ 

ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. ɎȿɊ 81-02-

08-2001. ɑɚɫɬɶ 13. Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ 

ɤɨɪɪɨɡɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɉɪɢɥɨɠɟɧɢɟ № 13 ɤ ɩɪɢɤɚɡɭ Ɇɢɧɢɫɬɟɪɫɬɜɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 

26 ɞɟɤɚɛɪɹ 2019 ɝ. № 876/ɩɪ // Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.minstroyrf.ru/trades/view.fer-2020.php. 

78. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɦɟɬɧɵɟ ɧɨɪɦɚɬɢɜɵ. Ɏɟɞɟɪɚɥɶɧɵɟ ɟɞɢɧɢɱɧɵɟ 

ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. ɎȿɊ 81-02-

08-2001. ɑɚɫɬɶ 30. Ɇɨɫɬɵ ɢ ɬɪɭɛɵ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɉɪɢɥɨɠɟɧɢɟ № 30 ɤ 

ɩɪɢɤɚɡɭ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 26 ɞɟɤɚɛɪɹ 2019 ɝ. № 876/ɩɪ // Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.minstroyrf.ru/trades/view.fer-2020.php. 

79. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɦɟɬɧɵɟ ɧɨɪɦɚɬɢɜɵ. Ɏɟɞɟɪɚɥɶɧɵɟ ɟɞɢɧɢɱɧɵɟ 

ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. ɎȿɊ 81-02-

08-2001. ɑɚɫɬɶ 46. Ɋɚɛɨɬɵ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

https://www.minstroyrf.ru/trades/view.fer-2020.php
https://www.minstroyrf.ru/trades/view.fer-2020.php
https://www.minstroyrf.ru/trades/view.fer-2020.php
https://www.minstroyrf.ru/trades/view.fer-2020.php


 

85 
 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɉɪɢɥɨɠɟɧɢɟ № 46 ɤ ɩɪɢɤɚɡɭ Ɇɢɧɢɫɬɟɪɫɬɜɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 

26 ɞɟɤɚɛɪɹ 2019 ɝ. № 876/ɩɪ // Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.minstroyrf.ru/trades/view.fer-2020.php. 

80. ɉɢɫɶɦɨ Ɇɢɧɫɬɪɨɹ ɊɎ №17207-ɂɎ/09 ɨɬ 06.05.2020 ɝɨɞɚ «Ɉ 

ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɜɟɥɢɱɢɧɟ ɩɪɨɝɧɨɡɧɵɯ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ II  ɤɜɚɪɬɚɥɟ 2020 ɝɨɞɚ». // Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.minstroyrf.ru. 

81. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ 

ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, (ɆȾɋ 81-25.2001)//Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ//Ɇɨɫɤɜɚ, 2001–   

27 ɫ. 

82. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ 

ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɆȾɋ 81-33.2004)//Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ//. Ɇɨɫɤɜɚ., 

2004. - 27 ɫ. 

83.  Ȼɟɥɨɜɚ ɇ. Ⱥ. Ʉɨɦɩɨɡɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɵɯ 

ɜɨɥɨɤɨɧ // Ɇɨɥɨɞɨɣ ɭɱɟɧɵɣ. — 2015. — №24.1. — ɋ. 5-7. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://moluch.ru/archive/104/23577. 

84. ɂɧɧɨɜɚɋɬɪɨɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɉɪɢɦɟɧɟɧɢɟ ɭɝɥɟɪɨɞɧɨɝɨ 

ɜɨɥɨɤɧɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ // ɗɧɰɢɤɥɨɩɟɞɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://innstroy.ru. 

85. ɍɝɥɟɜɨɥɨɤɧɨ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɍɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ //UMATEX Ƚɨɫɤɨɪɩɨɪɚɰɢɹ 

«ɊɈɋȺɌɈɆ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://umatex.com. 

https://www.minstroyrf.ru/trades/view.fer-2020.php
http://www.minstroyrf.ru/
https://innstroy.ru/


 

86 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
ɋɨɫɬɚɜ ɪɚɛɨɬ ɩɪɢ ɭɫɢɥɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ 
1. ɍɫɬɪɨɣɫɬɜɨ ɢ ɪɚɡɛɨɪɤɚ ɥɟɫɨɜ ɢ ɩɨɞɦɨɫɬɟɣ; 
2. Ɋɚɡɦɟɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞ ɨɤɥɟɣɤɭ; 
3. Ɉɛɟɫɩɵɥɢɜɚɧɢɟ ɭɫɢɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
4. ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɪɚɣɦɟɪɚ; 
5. ɇɚɧɟɫɟɧɢɟ ɩɪɚɣɦɟɪɚ ɧɚ ɭɫɢɥɢɜɚɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ; 
6. ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɲɩɚɬɥɟɜɤɢ ɧɚ ɨɫɧɨɜɟ ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɵ; 
7. ɇɚɧɟɫɟɧɢɟ ɤɥɟɟɜɨɝɨ ɫɨɫɬɚɜɚ ɧɚ ɭɫɢɥɢɜɚɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ; 
8. Ɋɚɡɦɟɬɤɚ ɢ ɪɟɡɤɚ ɯɨɥɫɬɚ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɵɯ ɜɨɥɨɤɨɧ; 
9. Ɉɤɥɟɣɤɚ ɭɫɢɥɢɜɚɟɦɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɯɨɥɫɬɨɦ ɧɚ 

ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɵɯ ɜɨɥɨɤɨɧ, ɜɤɥɸɱɚɹ ɩɪɨɤɚɬɵɜɚɧɢɟ ɜɚɥɢɤɨɦ; 
10.  ɇɚɧɟɫɟɧɢɟ ɧɚ ɯɨɥɫɬ ɜɬɨɪɨɝɨ ɫɥɨɹ ɤɥɟɟɜɨɝɨ ɫɨɫɬɚɜɚ. 
ɋɨɫɬɚɜ ɪɚɛɨɬ ɩɪɢ ɭɫɢɥɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚɪɚɳɢɜɚɧɢɟɦ ɫɟɱɟɧɢɹ 

ɫɧɢɡɭ 
1. Ɋɚɡɝɪɭɠɟɧɢɟ ɭɫɢɥɢɜɚɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
2. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɩɨɞɚɱɚ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɨɫɧɚɫɬɤɢ; 
3. Ɂɚɱɢɫɬɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɳɟɬɤɚɦɢ, ɩɪɨɞɭɜɤɚ, ɩɪɨɦɵɜɤɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɚ; 
4.  ɇɚɫɟɱɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɚ; 
5. Ɇɨɧɬɚɠ ɚɪɦɚɬɭɪɵ ɛɟɡ ɩɪɢɜɚɪɤɢ ɤ ɫɭɳɟɫɬɜɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
6. ɍɫɬɪɨɣɫɬɜɨ ɢ ɪɚɡɛɨɪɤɚ ɥɟɫɨɜ ɢ ɩɨɞɦɨɫɬɟɣ; 
7. ɇɚɧɟɫɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɰɟɦɟɧɬ-ɩɭɲɤɨɣ; 
8. ȼɵɞɟɪɠɢɜɚɧɢɟ ɢ ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ; 
ɋɨɫɬɚɜ ɪɚɛɨɬ ɩɨ ɭɫɢɥɟɧɢɸ ɝɢɛɤɢɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ 
1. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɩɨɞɚɱɚ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ, ɨɫɧɚɫɬɤɢ; 
2. ɍɫɬɪɨɣɫɬɜɨ ɢ ɪɚɡɛɨɪɤɚ ɥɟɫɨɜ ɢ ɩɨɞɦɨɫɬɟɣ; 
3. Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɭɫɢɥɟɧɢɹ; 
4. ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ; 
5. Ɉɤɪɚɫɤɚ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ. 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
Ɍɚɛɥɢɰɚ Ƚ.1 – ɋɦɟɬɚ ɧɚ ɭɫɢɥɟɧɢɟ ɛɚɥɤɢ ɭɝɥɟɪɨɞɧɵɦ ɜɨɥɨɤɧɨɦ 

№ 
Ш̴̛̬ ̛ ̦о̥е̬ по̶̛̛̛̚ 

̦о̬̥̌т̛̏̌ 
ʦ̛д ̬̌̍от̼ кол̸̛е̭т̏о 

ˁто̛̥о̭т̽ ед̶̛̛̦̼ О̺̍̌́ ̭то̛̥о̭т̽ 

ʦ̭е̐о ʿʯ Оʯʿ Эʺʺ ̏ т ̸ ʯʿʺ ʺʤ˃ ʦ̭е̐о ʿʯ Оʯʿ Эʺʺ ̏ т ̸ ʯʿʺ ʺʤ˃ 

˄̛̭ле̛̦е ̍̌лк̛ у̐ле̬од̦̼̥ ̏олок̦о̥ 

1 ФʫˀϬϴ-07-001-02 

˄̭т̦̌о̏к̌ ̛ ̬̌̍̚о̬к̌ ̦̬̌у̵̙̦̼ ̛̦̏е̦т̵̬̦̼̌ ле̭о̏ 
̼̭̏ото̜ до ϭϲ ̥: т̬у̸̍̌т̵̼ дл́ п̬о̸̵̛ отдело̸̵̦̼ 

̬̌̍от, ϭϬϬ ̥Ϯ 

0,26 725,16 375,84 6,10 0,00 343,22 187,09 96,97 1,57 0,00 88,55 

2 Фʫˀϭϯ-08-009-01 Шл̴̛о̏к̌ ̍ето̵̦̦̼ по̏е̵̬̦о̭те̜ 0,02 973,48 725,96 236,10 21,03 11,42 23,36 17,42 5,67 0,50 0,27 

3 ˇЕˀ ϯϬ-08-070-03 
У̛̭ле̛̦е ̙еле̚о̍ето̵̦̦̼ ко̦̭т̬ук̶̛̜: ̵ол̭т̛̥̌ 

̦̌ о̭̦о̏е у̐ле̬од̵̦̼ ̏олоко̦ ̏ од̛̦ ̭ло̜ ϭϬ ̥Ϯ 
0,24 7568,65 194,73 38,41 0,00 1335,51 1816,48 46,74 9,22 0,00 320,52 

 ʻ. ϭϬϭ-5946 

ˈол̭т̼ тк̦̼̌е ̦̌ о̭̦о̏е од̦о̦̌п̬̌̏ле̵̦̦̼ 
̼̭̏окоп̬оч̵̦̼ у̐ле̬од̵̦̼ 

̏олоко̦ MBRACE FIB CF ̭ ̥одуле̥ уп̬у̐о̭т̛ ϮϯϬ 
Гʿ̌, п̬оч̦о̭т̽ю 

̏олок̦̌ ϰ9ϬϬ ʺп̌, ̏е̭о̥ ϮϬϬ ̐/̥Ϯ 

     10,18      

4 101-5946 

ˈол̭т̼ тк̦̼̌е ̦̌ о̭̦о̏е од̦о̦̌п̬̌̏ле̵̦̦̼ 
̼̭̏окоп̬оч̵̦̼ у̐ле̬од̵̦̼ 

̏олоко̦ MBRACE FIB CF ̭ ̥одуле̥ уп̬у̐о̭т̛ ϮϯϬ 
Гʿ̌, п̬оч̦о̭т̽ю 

̏олок̦̌ ϰ9ϬϬ ʺп̌, ̏е̭о̥ ϮϬϬ ̐/̥Ϯ 

2,44 311,85    311,85 761,91 0,00 0,00 0,00 761,91 

ʰто̐о п̬̥̼́е ̌̚т̬̌т̼ по ̬̌̚делу ̏ ̵̛̭̦̼̍̌̚ ̶е̵̦̌ 2788,84 161,12 16,46 0,50 1171,26 

ʻ̌кл̌д̦̼е ̵̬̭̌од̼ ;ϭϭϬ% от ФО˃Ϳ 177,792648     

ˁ̥ет̦̌́ п̛̬̼̍л̽ ;ϵϬ % от ФО˃Ϳ 145,466712     

ʰто̐ по ̬̌̚делу   3112,10     

ʰто̐ по ̬̌̚делу ̭ у̸ето̥ ̛̦дек̭̌ ̦̌ Ϯ к̬̏̌т̌л ϮϬϮϬ ;ʿ̬о̸̛е о̻̍ект̼ ϴ,ϰϮͿ  26203,8995 
    

ʻʪˁ ϮϬ% 5240,7799 
    

ʦСЕʧО ПО СМЕТЕ: 31444,6794 
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Ɍɚɛɥɢɰɚ Ƚ.2 – ɍɫɢɥɟɧɢɟ ɛɚɥɤɢ ɧɚɪɚɳɢɜɚɧɢɟɦ ɫɧɢɡɭ 

№ Ш̴̛̬ ̛ ̦о̥е̬ по̶̛̛̛̛̚ 
̦о̬̥̌т̛̏̌ 

ʦ̛д ̬̌̍от̼ кол̸̛е̭т̏о ˁто̛̥о̭т̽ ед̶̛̛̦̼  О̺̍̌́ ̭то̛̥о̭т̽ 

ʦ̭е̐о ʿʯ Оʯʿ Эʺʺ ̏ т ̸ ʯʿʺ ʺʤ˃ ʦ̭е̐о ʿʯ Оʯʿ Эʺʺ ̏ т ̸ ʯʿʺ ʺʤ˃ 

˄̛̭ле̛̦е ̍̌лк̛ ̛̛̦̬̺̦̌̌̏̌е̥ ̛̭̦̚у 

1 Фʫˀ ϰϲ-05-008-02 ˄̭т̦̌о̏к̌, ̭̦́т̛е ̬̏е̥е̵̦̦̼ опо̵̬̦̼ ̭тоек дл́ о̍е̭пе̸е̛̦́ 
у̭то̸̛̜̏о̭т̛: подк̬̦̌о̵̼̏ ̍̌лок, ϭ т 

0,12 784,63 391,42 209,53 0,00 183,68 94,16 46,97 25,14 0,00 22,04 

  п̬̜̭̌ Ко̦̭т̬ук̶̛̛ ̭т̌л̦̼̽е, т           1,00           

  п̬̜̭̌ Ко̦̭т̬ук̶̛̛ ̭т̌л̦̼̽е, т 0,12 6512,27       6512,27 781,47       781,47 

2 Фʫˀ ϰϲ-01-002-01 ˄̛̭ле̛̦е ̭у̺е̭т̏у̵̛̺̀ ̙еле̚о̍ето̵̦̦̼ ̍̌лок ̥о̦ол̛т̛̦̼̥ 
̙еле̚о̍ето̛̦̦̼̥ о̍о̛̜̥̥̌ ̦̬̼̌̍̐̚о̥, ̥ϯ 

0,24 8422,01 774,30 2789,79 291,27 4857,27 2021,28 185,83 669,55 69,90 1165,74 

  ʻ. ϮϬϰ -0025 ʤ̬̥̌ту̬̌           2,47           

  401-0012 ʥето̦, ̥ϯ           1,00           

3 ʻ. ϮϬϰ -0025 ʤ̬̥̌ту̬̌, т 0,06 7917,00       7917,00 469,32       469,32 

4 401-0012 ʥето̦, ̥ϯ 0,24 963,73       963,73 231,30       231,30 

ʰто̐о п̬̥̼́е ̌̚т̬̌т̼ по ̬̌̚делу ̏ ̵̛̭̦̼̍̌̚ ̶е̵̦̌ 3597,53 232,80 694,69 69,90 2669,87 

ʻ̌кл̌д̦̼е ̵̬̭̌од̼ ;ϭϭϬ% от ФО˃Ϳ 332,9779 
    

ˁ̥ет̦̌́ п̛̬̼̍л̽ ;ϵϬ % от ФО˃Ϳ 272,4365 
    

ʰто̐ по ̬̌̚делу   4202,94 
    

ʰто̐ по ̬̌̚делу ̭ у̸ето̥ ̛̦дек̭̌ ̦̌ Ϯ к̬̏̌т̌л ϮϬϮϬ ;ʿ̬о̸̛е о̻̍ект̼ ϴ,ϰϮͿ  35388,76 
    

ɇȾɋ 20% 7077,751 
    

ȼɋȿȽɈ ɉɈ ɋɆȿɌȿ: 42466,51 
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Ɍɚɛɥɢɰɚ Ƚ.3 – ɍɫɢɥɟɧɢɟ ɛɚɥɤɢ ɫɨɡɞɚɧɢɟɦ ɭɩɪɭɝɨɣ ɨɩɨɪɵ 

№ 
Ш̴̛̬ ̛ ̦о̥е̬ по̶̛̛̛̚ 

̦о̬̥̌т̛̏̌ 
ʦ̛д ̬̌̍от̼ кол̸̛е̭т̏о 

ˁто̛̥о̭т̽ ед̶̛̛̦̼ О̺̍̌́ ̭то̛̥о̭т̽ 

ʦ̭е̐о ʿʯ Оʯʿ Эʺʺ ̏ т ̸ ʯʿʺ ʺʤ˃ ʦ̭е̐о ʿʯ Оʯʿ Эʺʺ ̏ т ̸ ʯʿʺ ʺʤ˃ 

˄̛̭ле̛̦е ̍̌лк̛ уп̬у̐о̜ опо̬о̜ 

1 Фʫˀ Ϭϴ-07-002-01 
˄̭т̦̌о̏к̌ ̛ ̬̌̍̚о̬к̌ ̦̏ут̬е̵̛̦̦ т̬у̸̍̌т̵̼ ̛̦̏е̦т̵̬̦̼̌ ле̭о̏: п̛̬ 

̼̭̏оте по̥е̺е̛̦̜ до ϲ ̥, ϭϬϬ ̥Ϯ 
0,26 1001,69 606,53 15,69 0,00 379,47 258,44 156,48 4,05 0,00 97,90 

2 Фʫˀ Ϭϵ-03-002-12 
ʺо̦т̙̌ ̍̌лок, ̛̬̐еле̜ пе̬ек̬̼т̛́, пок̬̼т̛́ ̛ под у̭т̦̌о̏ку 

о̍о̬удо̛̦̏̌́ ̥̦о̐о̾т̵̙̦̼̌ ̚д̛̦̜̌ п̛̬ ̼̭̏оте ̚д̛̦̌́: до Ϯϱ ̥, ϭ т 
0,44 767,58 186,33 474,90 39,22 106,35 336,20 81,61 208,01 17,18 46,58 

 п̬̜̭̌ Ко̦̭т̬ук̶̛̛ ̭т̌л̦̼̽е, т      1,00      

3 п̬̜̭̌ Ко̦̭т̬ук̶̛̛ ̭т̌л̦̼̽е, т 0,44 7947,32    7947,32 3480,93    3480,93 

4 Фʫˀ ϭϯ-03-002-04 
О̬̐у̦то̏к̌ ̥ет̌лл̸̛е̭к̵̛ по̏е̵̬̦о̭те̜ ̌̚ од̛̦ ̬̌̚: ̬̐у̦то̏ко̜ ʧФ-

ϬϮϭ, ϭϬϬ̥Ϯ 
0,65 268,70 56,55 9,43 0,10 202,72 174,12 36,64 6,11 0,06 131,36 

5 Фʫˀ Ϭϵ-05-002-04 
Элект̬оду̐о̏̌́ ̭̬̏̌к̌ п̛̬ ̥о̦т̙̌е од̦о̾т̵̙̦̼̌ п̬о̛̏̚од̭т̏е̵̦̦̼ 

̚д̛̦̜̌: пок̬̼т̛̜ ;̴е̬̥̼, ̍̌лк̛Ϳ, ϭϬ т 
0,04 2467,44 803,64 771,63 0,00 892,17 108,07 35,20 33,80 0,00 39,08 

ʰто̐о п̬̥̼́е ̌̚т̬̌т̼ по ̬̌̚делу ̏ ̵̛̭̦̼̍̌̚ ̶е̵̦̌ 4357,75 309,94 251,96 17,24 3795,85 

ʻ̌кл̌д̦̼е ̵̬̭̌од̼ ;ϭϭϬ% от ФО˃Ϳ 359,9027     

ˁ̥ет̦̌́ п̛̬̼̍л̽ ;ϵϬ % от ФО˃Ϳ 294,4658     

ʰто̐ по ̬̌̚делу   5012,12     

ʰто̐ по ̬̌̚делу ̭ у̸ето̥ ̛̦дек̭̌ ̦̌ Ϯ к̬̏̌т̌л ϮϬϮϬ ;ʿ̬о̸̛е о̻̍ект̼ ϴ,ϰϮͿ  42202,07 
    

ʻʪˁ ϮϬ% 8440,414 
    

ʦСЕʧО ПО СМЕТЕ: 50642,49 
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ɍɫɢɥɟɧɢɟ ɛɚɥɤɢ ɩɪɢ ɨɩɢɪɚɧɢɢ ɪɟɛɪɢɫɬɵɯ ɩɥɢɬ 

ɍɫɢɥɟɧɢɟ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ 

ɍɫɢɥɟɧɢɟ ɛɚɥɤɢ 

ɉɊɂɆȿɇȿɇɂȿ ɋɏȿɆɕ ȺɊɆɂɊɈȼȺɇɂə 
ɈȻȿɊɌɕȼȺɇɂȿ 

ɉɪɢɦɟɧɟɧɢɟ ɫɯɟɦɵ ɨɛɟɪɬɵɜɚɧɢɟ ɜɨɡɦɨɠɧɨ ɩɪɢ 
ɭɫɢɥɟɧɢɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɛɚɥɨɤ, 
ɪɢɝɟɥɟɣ, ɚ ɬɚɤɠɟ ɮɟɪɦ. Ɍɚɤ ɠɟ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ 
ɞɚɧɧɨɝɨ ɭɫɢɥɟɧɢɹ ɜ ɫɥɭɱɚɟ ɡɚɦɟɧɵ ɩɥɢɬ ɩɨɤɪɵɬɢɣ. 

ɉɪɢ ɞɚɧɧɨɣ ɫɯɟɦɟ ɚɪɦɢɪɨɜɚɧɢɹ ɭɝɥɟɪɨɞɧɚɹ ɫɟɬɤɚ 
ɨɯɜɚɬɵɜɚɟɬ ɭɫɢɥɢɜɚɟɦɵɣ ɷɥɟɦɟɧɬ ɫɨ ɜɫɟɯ ɝɪɚɧɟɣ. 
ɉɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɷɩɨɤɫɢɞɧɨɝɨ ɫɨɫɬɚɜɚ, 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɫɜɹɡɢ, ɢ ɫɟɬɤɚ ɧɚɱɢɧɚɟɬ 
ɪɚɛɨɬɚɬɶ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ ɤɚɤ ɟɞɢɧɨɟ ɰɟɥɨɟ  
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ɍɫɢɥɟɧɢɟ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɥɸɛɵɯ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɤɚɤ ɦɨɧɨɥɢɬɧɵɯ, ɬɚɤ ɢ 
ɫɛɨɪɧɵɯ).  

ɍɫɢɥɟɧɢɟ ɜɟɪɯɧɢɯ ɩɨɥɨɤ ɫɛɨɪɧɵɯ ɛɚɥɨɤ ɩɨɤɪɵɬɢɣ 
ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɥɭɱɚɟ ɡɚɦɟɧɵ ɩɥɢɬ ɩɨɤɪɵɬɢɣ 

ɍɫɢɥɟɧɢɟ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ 

ɍɫɢɥɟɧɢɟ ɛɚɥɤɢ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ 

Ⱥ- ɜɢɞ ɫɜɟɪɯɭ; Ȼ-ɜɢɞ ɫɧɢɡɭ 

ʤ 

ʥ 

ɉɊɂɆȿɇȿɇɂȿ ɋɏȿɆɕ ȺɊɆɂɊɈȼȺɇɂə ɉɊɂɄɅȿɃɄȺ 
ɋȿɌɄɂ ɋȼȿɊɏɍ ɂ ɋɇɂɁɍ 

 

 

 




