
 

  

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ  
 

Ʉɚɮɟɞɪɚ ɢɧɠɟɧɟɪɧɨɣ ɷɤɨɥɨɝɢɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
 
 

ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
______   Ɍ.Ⱥ. Ʉɭɥɚɝɢɧɚ 
 ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
« _____»   ________  20 ___ ɝ. 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 
 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 20.03.01 Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɩɟɰɢɚɥɶɧɨɫɬɶ 
 
 

Ɍɟɦɚ: «ɋɧɢɠɟɧɢɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ Ɇɟɞɧɨɝɨ 
ɡɚɜɨɞɚ» 

 
 
 
 

ɇɚɭɱɧɵɣ ɤɨɧɫɭɥɶɬɚɧɬ _________  ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ      Ɍ.Ⱥ.Ʉɭɥɚɝɢɧɚ 
                                       ɩɨɞɩɢɫɶ, ɞɚɬɚ         ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ                _________     ɫɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ     ȿ.ɇ.Ɂɚɣɰɟɜɚ 
                                                          ɩɨɞɩɢɫɶ, ɞɚɬɚ            ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ           ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

ȼɵɩɭɫɤɧɢɤ                    _________                                                ə.ȼ.ɋɬɨɜɛɚ 
                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

 
 
 
 
 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                             ___________                                ȿ.ɇ.Ɂɚɣɰɟɜɚ 
                                                                                     ɩɨɞɩɢɫɶ, ɞɚɬɚ                                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 
 
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2019 
 



 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
 

Ʉɚɮɟɞɪɚ ɢɧɠɟɧɟɪɧɨɣ ɷɤɨɥɨɝɢɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
 
 

                                                                                             ɍɌȼȿɊɀȾȺɘ              
                                                                                Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
                                                                                _______  Ɍ.Ⱥ. Ʉɭɥɚɝɢɧɚ 
                                                                                   ɩɨɞɩɢɫɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

                                                                                 « ___ » ______ 20 ___ ɝ 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ  ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
              

 

ɋɬɭɞɟɧɬɭ  ɋɬɨɜɛɚ əɪɨɫɥɚɜɭ ȼɥɚɞɢɦɢɪɨɜɢɱɭ 
Ƚɪɭɩɩɚ ɁɎɗ14-02Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 20.03.01 
Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ                                                                   
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «ɋɧɢɠɟɧɢɟ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ Ɇɟɞɧɨɝɨ ɡɚɜɨɞɚ» 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 19636/ɫ ɨɬ 28 ɞɟɤɚɛɪɹ 2018 ɝ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɫɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ Ɂɚɣɰɟɜɚ ȿɥɟɧɚ 
ɇɢɤɨɥɚɟɜɧɚ 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɥɢɬɟɪɚɬɭɪɧɵɟ ɞɚɧɧɵɟ, ɫɩɪɚɜɨɱɧɚɹ 
ɢɧɮɨɪɦɚɰɢɹ 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ 1 Ʉɨɧɫɬɪɭɤɰɢɹ ɤɨɧɜɟɪɬɟɪɚ; 1.1 Ɋɟɚɤɰɢɹ 
ɩɪɨɬɟɤɚɸɳɚɹ ɜ ɤɨɧɜɟɪɬɟɪɟ; 2 Ɉɛɡɨɪ ɢɡɜɟɫɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ 
ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɚ; 2.1 Ɉɛɡɨɪ ɢɡɜɟɫɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɚɝɪɟɝɚɬɨɜ; 2.2 
Ɏɢɡɢɤɨ - ɯɢɦɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɪɨɰɟɫɫɚ; 2.3 ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ 
ɜɵɛɪɚɧɧɨɣ ɜ ɩɪɨɟɤɬɟ ɬɟɯɧɨɥɨɝɢɢ; 3 Ɋɟɠɢɦɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɢ; 
4 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɡɞɟɥ; 4.1 Ɋɚɫɱɟɬ ɛɚɬɚɪɟɣɧɵɯ ɰɢɤɥɨɧɨɜ; 4.2 Ɋɚɫɱɟɬ 
ɤɨɚɝɭɥɹɬɨɪɨɜ ȼɟɧɬɭɪɢ; 4.3 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɗȽȺ; 5 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 5.1 ȼɟɧɬɢɥɹɬɨɪ ɞɭɬɶɟɜɨɣ 
ȼɇȾ – 21; 5.2 Ɍɪɭɛɚ ȼɟɧɬɭɪɢ; 5.3 ɗɥɟɤɬɪɨɮɢɥɶɬɪ ɗȽȺ; 6 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 6.1 Ɂɚɬɜɨɪ 
ɤɨɥɨɤɨɥɶɧɵɣ; 6.2 Ƚɚɡɚɯɨɞ; 6.3 ɋɛɨɪɧɢɤ; 6.4 Ɉɬɫɬɨɣɧɢɤ; 6.5 
Ɍɟɩɥɨɨɛɦɟɧɧɢɤ. 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ  Ʉɨɧɜɟɪɬɟɪ; ɬɪɭɛɚ ȼɟɧɬɭɪɢ; 
ɷɥɟɤɬɪɨɮɢɥɶɬɪ ɒɆɄ; ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɨɱɢɫɬɤɟ ɝɚɡɨɜ 



 

ɤɨɧɜɟɪɬɟɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ Ɇɟɞɧɨɝɨ ɡɚɜɨɞɚ ɞɨ 
ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɭɥɭɱɲɟɧɢɹ; ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɨɱɢɫɬɤɟ ɝɚɡɨɜ 
ɤɨɧɜɟɪɬɟɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ Ɇɟɞɧɨɝɨ ɡɚɜɨɞɚ ɩɨɫɥɟ 
ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɭɥɭɱɲɟɧɢɹ                                                                          . 
_____________________________________________________________ 
____________________________________________________________ 
____________________________________________________________ 
 
 
 
 

      Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ            _________________                    ȿ.ɇ.Ɂɚɣɰɟɜɚ 
                                                                                   ɩɨɞɩɢɫɶ                                  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
 
 

      Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ        ___________                ə.ȼ. ɋɬɨɜɛɚ 
                                                                                     ɩɨɞɩɢɫɶ                 ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 

 

                                                                                  « ___ » __________ 20__ɝ.



 

ɄȺɅȿɇȾȺɊɇɕɃ ȽɊȺɎɂɄ 

ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ 

 

ɋɪɨɤɢ ɜɵɩɨɥɧɟɧɢɹ ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ 

11.05.19 – 23.06.19 

ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɢɫɯɨɞɧɨɣ ɥɢɬɟɪɚɬɭɪɵ  

ɢ ɞɨɤɭɦɟɧɬɨɜ 

 

24.06.19 – 30.06.19 
ɉɨɫɬɚɧɨɜɤɚ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɢ, ɨɫɜɨɟɧɢɟ  

Ɋɚɫɱɟɬɧɵɯ ɦɟɬɨɞɢɤ 

01.07.19 – 06.07.19 
ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɨɜ, ɨɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ, 

ɫɨɫɬɚɜɥɟɧɢɟ ɜɵɜɨɞɨɜ 

08.07.19 – 11.07.19 
Ɋɚɛɨɬɚ ɧɚɞ ɧɨɪɦɚɬɢɜɧɨ – ɩɪɚɜɨɜɨɣ ɛɚɡɨɣ, 

ɨɮɨɪɦɥɟɧɢɟ ɪɚɫɱɟɬɧɨ – ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ 

12.07.19 – 15.07.19 Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɱɟɪɬɟɠɟɣ 

16.07.19 –17.07.19 Ɉɮɨɪɦɥɟɧɢɟ ɩɪɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

  

  
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ                                ________                       ȿ. ɇ. Ɂɚɣɰɟɜɚ 
                                                                          ɩɨɞɩɢɫɶ                          
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                   ________                         ə. ȼ. ɋɬɨɜɛɚ 
                                                                          ɩɨɞɩɢɫɶ                           
 

                                                                                 « ___ » __________ 2019ɝ. 

 

 

 



 

ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɧɢɠɟɧɢɟ ɧɟɝɚɬɢɜɧɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ Ɇɟɞɧɨɝɨ ɡɚɜɨɞɚ» ɫɨɞɟɪɠɢɬ 64 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 16 ɬɚɛɥɢɰ, 11 ɪɢɫɭɧɤɚ, 23 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 

ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɄɈɇȼȿɊɌȿɊ, ɄɈɇɋɌɊɍɄɐɂə, ɊȿȺɄɐɂɂ ɉɊɈɌɂɄȺɘɓɂȿ ȼ ɇȿɆ, 

ɈȻɁɈɊ ɂɁȼȿɋɌɇɕɏ ɉɊɈɐȿɋɈȼ ɂ ɌȿɏɇɈɅɈȽɂɃ, ɈȻɁɈɊ ɂɁȼȿɋɌɇɕɏ 

ȺɉɉȺɊȺɌɈȼ, ɈȻɈɋɇɈȼȺɇɂȿ ȼɕȻɊȺɇɇɈɃ ɌȿɏɇɈɅɈȽɂɂ, 

ɄɈɇɋɌɊɍɄɌɈɊɋɄɂɃ ɊȺɁȾȿɅ, ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ ɈȻɈɊɍȾɈȼȺɇɂə. 

Ɉɛɴɟɤɬ ɦɟɪɨɩɪɢɹɬɢɹ – ɭɥɭɱɲɟɧɢɟ ɝɚɡɨɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɐɟɥɢ ɦɟɪɨɩɪɢɹɬɢɹ: 

 ɫɧɢɠɟɧɢɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ ɦɟɞɧɨɝɨ 

ɡɚɜɨɞɚ. 

 ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɩɵɥɢ ɞɨ ɭɪɨɜɧɹ ɉȾɄ ɢ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɢ 

ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɫ ɨɬɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ ɤɨɧɜɟɪɬɟɪɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɜ Ɋɨɫɫɢɢ ɢ ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ, ɚ ɬɚɤ ɠɟ ɜ ɦɚɫɲɬɚɛɚɯ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɰɜɟɬɧɨɣ 

ɦɟɬɚɥɥɭɪɝɢɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ.  

ȼ ɢɬɨɝɟ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɦɟɪɨɩɪɢɹɬɢɟ ɩɨ ɫɧɢɠɟɧɢɸ ɨɛɴёɦɨɜ 

ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ ɦɟɞɧɨɝɨ ɡɚɜɨɞɚ ɩɭɬёɦ ɞɨɛɚɜɥɟɧɢɹ 

ɝɚɡɨɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɢɦɟɸɳɢɦɫɹ ɨɛɨɪɭɞɨɜɚɧɢɸ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥ 

ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɨɟ ɦɟɪɨɩɪɢɹɬɢɟ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɫ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. 

 

 

 



 

ȺɇɇɈɌȺɐɂə 

ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ  

ɧɚ ɬɟɦɭ: ɋɧɢɠɟɧɢɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ ɦɟɞɧɨɝɨ 

ɡɚɜɨɞɚ 

 

ȼɄɊ ɜɵɩɨɥɧɟɧɚ ɧɚ 64 ɫɬɪɚɧɢɰɚɯ, ɜɤɥɸɱɚɟɬ 16 ɬɚɛɥɢɰ, 11 ɢɥɥɸɫɬɪɚɰɢɣ ɢ 

23 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɨɬɯɨɞɹɳɢɣ ɝɚɡ ɤɨɧɜɟɪɬɨɪɚ ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ ɩɵɥɢ. 

ɐɟɥɶ – ɜ ɪɚɦɤɚɯ ɪɚɛɨɬɵ ɩɨɞɨɛɪɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɞɨɨɱɢɫɬɤɢ ɝɚɡɚ ɨɬ 

ɩɵɥɢ ɞɨ ɭɪɨɜɧɹ ɉȾɄ, ɪɚɫɫɱɢɬɚɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɝɚɡɚ ɨɬ ɩɵɥɢ. 

ȼ ɛɚɤɚɥɚɜɪɫɤɭɸ ɪɚɛɨɬɭ ɜɯɨɞɢɬ ɜɜɟɞɟɧɢɟ, ɲɟɫɬɶ ɝɥɚɜ ɢ ɢɬɨɝɨɜɨɟ 

ɡɚɤɥɸɱɟɧɢɟ ɨ ɪɚɛɨɬɟ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɰɟɥɶ, ɡɚɞɚɱɢ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ, ɥɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ ɜ 

ɨɛɥɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɧɜɟɪɬɟɪɚ ɢ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɩɪɨɬɟɤɚɸɳɟɝɨ ɩɪɢ ɪɚɛɨɬɟ ɤɨɧɜɟɪɬɟɪɚ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɨɛɡɨɪ ɢɡɜɟɫɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɨɱɢɫɬɤɢ 

ɝɚɡɚ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɪɟɠɢɦɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɢ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ° ɪɚɡɞɟɥ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɲɟɫɬɨɣ ɝɥɚɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜɵɜɨɞɵ ɩɨ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɟ ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ. 
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ȼȼȿȾȿɇɂȿ 

 

Ƚɥɚɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɡɚɝɪɹɡɧɟɧɢɹ °ɚɬɦɨɫɮɟɪɵ ɹɜɥɹɟɬɫɹ ɱɟɪɧɚɹ ɢ ɰɜɟɬɧɚɹ 

ɦɟɬɚɥɥɭɪɝɢɹ, ɬɟɩɥɨɜɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɠɢɝɚɸɳɢɟ ɨɪɝɚɧɢɱɟɫɤɨɟ ° ɬɨɩɥɢɜɨ, 

ɯɢɦɢɱɟɫɤɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ, -ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ, ɞɨɛɵɱɚ ɢ ɩɟɪɟɪɚɛɨɬɤɚ 

ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ, ɚɜɬɨɬɪɚɧɫɩɨɪɬ, ɬɟɩɥɨɰɟɧɬɪɚɥɢ. Ɉɫɧɨɜɧɵɟ ɡɚɝɪɹɡɧɢɬɟɥɢ 

ɷɬɨ ɩɵɥɶ, ɨɤɫɢɞ ɚɡɨɬɚ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɥɟɬɭɱɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ,  

ȼ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɩɪɢ ɩɥɚɜɤɢ ɦɟɞɧɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 

ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɢ ɩɵɥɢ, ɤɨɬɨɪɚɹ ɨɤɚɡɵɜɚɟɬ 

ɨɝɪɨɦɧɨɟ ɚɧɬɪɨɩɨɝɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɢ ɩɪɢɜɨɞɢɬ ɤ 

ɧɚɪɭɲɟɧɢɸ ɛɚɥɚɧɫɚ -ɜ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɧɚɲɟɣ ɡɟɦɥɢ. 

ɉɪɨɰɟɫɫ ɩɥɚɜɤɢ ° ɦɟɞɧɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ 

ɩɪɨɰɟɫɫɨɜ ɜ ɩɟɪɟɪɚɛɨɬɤɟ ɦɟɞɢ - ɢɡ ɩɟɪɜɢɱɧɨɝɨ ɫɵɪɶɹ. ɉɨɞ ɩɟɪɜɢɱɧɵɦ ° ɫɵɪɶɟɦ 

ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɦɟɞɧɚɹ ɪɭɞɚ. ɉɟɪɜɢɱɧɭɸ ɦɟɞɶ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɫ ɩɨɦɨɳɶɸ 

ɩɢɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɨɫɧɨɜɧɵɦ ɫɵɪɶɟɦ ɞɥɹ -ɩɢɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ 

ɩɟɪɜɢɱɧɨɣ ɦɟɞɢ ɹɜɥɹɸɬɫɹ ɦɟɞɧɵɟ ɢ ɤɨɥɥɟɤɬɢɜɧɵɟ -ɫɭɥɶɮɢɞɧɵɟ ɤɨɧɰɟɧɬɪɚɬɵ 

(ɫɨɞɟɪɠɚɧɢɟ Cu – ɨɬ 10 % ɞɨ 30 %). ɉɢɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɪɢɦɟɧɟɧɢɟ -ɫɥɟɞɭɸɳɢɯ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ: ɩɥɚɜɤɚ 

ɤɨɧɰɟɧɬɪɚɬɨɜ ɧɚ ɲɬɟɣɧ, ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɟ ɦɟɞɧɨɝɨ ɲɬɟɣɧɚ ɢ ɨɝɧɟɜɨɟ 

ɪɚɮɢɧɢɪɨɜɚɧɢɟ. Ɂɚɬɟɦ ɫɥɟɞɭɟɬ -ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɟ ° ɪɚɮɢɧɢɪɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ 

ɨɬɧɨɫɢɬɫɹ ɤ ɝɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ.  

Ɇɟɬɚɥɥɭɪɝɢɱɟɫɤɢɟ ɡɚɜɨɞɵ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ° ɱɟɪɧɨɜɨɣ ɦɟɞɢ ɡɚɞɟɣɫɬɜɭɸɬ 

ɬɟɯɧɨɥɨɝɢɸ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɨɥɶɤɨ 2 ɩɢɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɚ: ɩɥɚɜɤɚ ° ɦɟɞɧɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ° ɫ ɩɨɥɭɱɟɧɢɟɦ ɦɟɞɧɨɝɨ ɲɬɟɣɧɚ ɢ 

ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɟ - ɦɟɞɧɨɝɨ ɲɬɟɣɧɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɱɟɪɧɨɜɨɣ ɦɟɞɢ.  

ɉɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ -ɧɚɪɚɫɬɚɧɢɟɦ ɧɟɝɚɬɢɜɧɵɯ -ɜɨɡɞɟɣɫɬɜɢɣ 

ɩɪɟɞɩɪɢɹɬɢɣ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɧɚ ° ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ° ɢ ɡɞɨɪɨɜɶɟ ɥɸɞɟɣ, 

ɥɟɠɚɬ ɜ°° ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɜ ɩɥɨɫɤɨɫɬɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɢ ɷɤɨɧɨɦɢɤɢ 

ɧɚɲɟɝɨ -ɝɨɫɭɞɚɪɫɬɜɚ. ɩɪɢɤɨɥ 
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ȼ ɧɚɲɟɣ° ɫɬɪɚɧɟ ɨɯɪɚɧɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɪɟɝɭɥɢɪɭɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɦ 

ɡɚɤɨɧɨɦ ɊɎ «Ɉɛ ɨɯɪɚɧɟ - ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» (1999 ɝ.), ɤɨɬɨɪɵɦ ɭɫɬɚɧɨɜɥɟɧɵ 

ɩɪɚɜɨɜɵɟ ɨɫɧɨɜɵ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɧɨɪɦɵ ɤɚɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɜ ɜɢɞɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ) ɧɚ ° 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. ɨɞɧɚɠɞɵ 

ɐɟɥɶɸ - ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɩɵɥɢ ɞɨ 

ɭɪɨɜɧɹ ɉȾɄ ɢ ɭɦɟɧɶɲɟɧɢɹ - ɩɨɬɟɪɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɫ ɨɬɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ 

ɤɨɧɜɟɪɬɟɪɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ Ɇɟɞɧɨɦ° ɡɚɜɨɞɟ. ɩɪɢɜɨɞ 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɉɨɞɨɛɪɚɬɶ° ɚɩɩɚɪɚɬɭɪɧɨɟ ° ɨɮɨɪɦɥɟɧɢɟ; 

 Ɉɩɪɟɞɟɥɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɨɱɢɫɬɤɢ ɝɚɡɚ; 

 Ɋɚɫɫɱɢɬɚɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

 ɋɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. 
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1 Ʉɨɧɫɬɪɭɤɰɢɹ ɤɨɧɜɟɪɬɟɪɚ 

 

Ⱦɥɹ ɩɟɪɟɪɚɛɨɬɤɢ1 ɧɢɤɟɥɶɫɨɞɟɪɠɚɳɢɯ° ɦɟɞɧɵɯ ɲɬɟɣɧɨɜ ɢ ɩɨɥɭɱɟɧɧɨɣ 

ɱɟɪɧɨɜɨɣ ɦɟɞɢ ɢ ɧɢɤɟɥɟɜɨɝɨ ɲɥɚɤɚ ɩɪɢɦɟɧɹɸɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɤɨɧɜɟɪɬɟɪɚ 

ɬɢɩɚ ɄȽ-80ɐ, ɢɦɟɸɳɢɟ ɫɥɟɞɭɸɳɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ: ɜɢɞ 

 ȿɦɤɨɫɬɶ ɤɨɧɜɟɪɬɟɪɚ, ɬ - 80 

 Ⱦɢɚɦɟɬɪ ɤɨɠɭɯɚ, ɦ - 3,95 

 Ⱦɥɢɧɚ ɚ ɤɨɠɭɯɚ, ɦ - 9,5 

 Ʉɨɥɢɱɟɫɬɜɨ ɮɭɪɦ, ɲɬ - 50 

 ɍɝɨɥ ɧɚɤɥɨɧɚ ° ɮɭɪɦ, ɝɪɚɞ. - ɨɬ 0 ɞɨ - 8 

 ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ° ɮɭɪɦɟɧɧɨɣ ɬɪɭɛɤɢ, ɦɦ - 50 

 ɉɥɨɳɚɞɶ° ɝɨɪɥɨɜɢɧɵ, ɦ2 - 8 

 ɉɪɨɩɭɫɤɧɚɹ ° ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ ɜɨɡɞɭɯɭ° ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, 

ɦ3/ɦɢɧ -800 

 Ⱦɚɜɥɟɧɢɟ ɜ ɜɨɡɞɭɯɨɩɪɨɜɨɞɟ, ɉɚ - 11,772฀104 

 Ɍɢɩ ɪɚɛɨɱɟɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ - ɆɌɆ-612-10 

 Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ - 60 

 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ - 577 

 Ɍɢɩ ɚɜɚɪɢɣɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ - Ⱦɉ52 

 Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ - 32 

 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ - 730 

 Ɍɢɩ° ɪɟɞɭɤɬɨɪɚ - ɐɌ2-1900 

 Ɍɢɩ ɬɨɪɦɨɡɚ - ɌɄɉ-400 

 Ⱦɢɚɦɟɬɪ ɬɨɪɦɨɡɧɨɝɨ ɲɤɢɜɚ, ɦɦ - 400 

 ɍɝɨɥ ɩɨɜɨɪɨɬɚ ɞɪɨɫɫɟɥɶɧɨɣ ɡɚɫɥɨɧɤɢ, ɝɪɚɞ - 75 

 ȼɪɟɦɹ ɡɚɤɪɵɜɚɧɢɹ ɡɚɫɥɨɧɤɢ, ɫ - 5 

 ȼɪɟɦɹ ɩɨɥɧɨɝɨ ɯɨɞɚ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɡɚɫɥɨɧɤɢ, ɫ - 63 

 ȼɟɫ ɤɨɧɜɟɪɬɟɪɚ ɛɟɡ ɮɭɬɟɪɨɜɤɢ, ɬ - 95 

 ȼɟɫ ɤɨɧɜɟɪɬɟɪɚ ɫ ɮɭɬɟɪɨɜɤɨɣ, ɬ - 275 
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Ʉɨɧɜɟɪɬɟɪ° ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɚɥɶɧɨɣ ɰɢɥɢɧɞɪ ɞɥɢɧɨɣ 9,5 ɦ, 

ɞɢɚɦɟɬɪɨɦ 3,95 ɦ, ɢɦɟɸɳɢɣ ɨɬɜɟɪɫɬɢɟ ɞɥɹ ° ɡɚɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ ɦɚɬɟɪɢɚɥɨɜ, 

ɩɥɨɳɚɞɶ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 8 ɦ2, ɨɬɜɟɪɫɬɢɹ ° ɞɥɹ ɩɨɞɚɱɢ ɜ ɧɟɝɨ ɜɨɡɞɭɯɚ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɪɨɥɢɤɨɜɵɯ ɨɩɨɪɚɯ ɢ ɫɧɚɛɠɟɧɧɵɣ ɩɪɢɜɨɞɨɦ ɞɥɹ ɩɨɜɨɪɨɬɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɜɨɟɣ ɨɫɢ. 

Ɉɫɧɨɜɧɵɦɢ° ɞɟɬɚɥɹɦɢ ɤɨɧɜɟɪɬɟɪɚ ɹɜɥɹɸɬɫɹ: ɤɨɠɭɯ 

 ɫɬɚɥɶɧɨɣ ɰɢɥɢɧɞɪ ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɨɤ 36 ɦɦ, ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɟɬɫɹ 

ɤɨɠɭɯɨɦ ɤɨɧɜɟɪɬɟɪɚ; 

 ɝɨɪɥɨɜɢɧɚ ɤɨɧɜɟɪɬɟɪɚ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɜɟɪɯɧɢɯ, ɧɢɠɧɢɯ ɢ 

ɛɨɤɨɜɵɯ ɱɭɝɭɧɧɵɯ ɩɥɢɬ, ɜ ɩɪɨɟɤɬɧɵɯ ɪɚɡɪɚɛɨɬɤɚɯ ɢɦɟɸɳɢɯ ɧɚɡɜɚɧɢɟ ɡɚɞɧɢɯ, 

ɩɟɪɟɞɧɢɯ, ɥɟɜɵɯ =ɢ ɩɪɚɜɵɯ° ɫɬɟɧɨɤ, ɚ ɜ ɩɪɚɤɬɢɤɟ ɧɚɡɵɜɚɸɳɢɯɫɹ «ɛɨɤɨɜɢɧɨɣ», 

«ɥɨɛɨɜɢɧɨɣ» ɢ «ɫɥɢɜɨɦ» ɝɨɪɥɨɜɢɧɵ; 

 ɞɜɚ ɨɩɨɪɧɵɯ ɤɨɥɶɰɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɤɨɧɜɟɪɬɟɪ ɨɩɢɪɚɟɬɫɹ ɧɚ 

ɪɨɥɢɤɢ; 

 ɡɭɛɱɚɬɵɣ1 ɜɟɧɟɰ ɤɨɧɜɟɪɬɟɪɚ, ɫɥɭɠɚɳɢɣ ɞɥɹ ɩɟɪɟɞɚɱɢ ɜɪɚɳɟɧɢɹ 

ɩɪɢɜɨɞɚ ɧɚ ɤɨɠɭɯ ɤɨɧɜɟɪɬɟɪɚ; 

 ɱɟɬɵɪɟ ɛɚɥɚɧɫɢɪɚ, ɜ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɜɨɫɟɦɶ ɪɨɥɢɤɨɜ, ɱɟɬɵɪɟ 

ɢɡ ɧɢɯ ɫɨ ɫɬɨɪɨɧɵ ɩɪɢɜɨɞɚ = ɢɦɟɸɬ ɪɟɛɨɪɞɵ ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɫɞɜɢɝɚ 

ɤɨɧɜɟɪɬɟɪɚ ɜ ɫɬɨɪɨɧɭ ɩɪɢɜɨɞɚ; 

 ɱɟɬɵɪɟ1 ɨɩɨɪɧɵɟ ɩɨɞɭɲɤɢ ɫ ɞɜɭɦɹ ɫɤɜɨɡɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɩɨɞ 

ɲɩɢɥɶɤɢ; 

 ɞɜɟ ɮɭɧɞɚɦɟɧɬɧɵɟ ɩɥɢɬɵ ɫ ɞɜɭɦɹ ɜɵɫɬɭɩɚɦɢ ɤɚɠɞɚɹ, ɜ ɤɚɠɞɨɦ 

ɜɵɫɬɭɩɟ ɞɜɚ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɲɩɢɥɶɤɢ, ɫ ɩɨɦɨɳɶɸ ɲɩɢɥɟɤ ɪɟɝɭɥɢɪɭɟɬɫɹ 

ɡɚɰɟɩɥɟɧɢɟ ɦɟɠɞɭ ɡɭɛɱɚɬɵɦ ɜɟɧɰɨɦ ɤɨɧɜɟɪɬɟɪɚ ɢ ɜɟɞɭɳɟɣ ɲɟɫɬɟɪɧɟɣ ɩɪɢɜɨɞɚ; 

 ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɮɭɧɞɚɦɟɧɬ ɤɨɧɜɟɪɬɟɪɚ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɭɯ 

ɮɭɧɞɚɦɟɧɬɧɵɯ ɝɪɭɛ, =ɧɚ ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ - ɤɪɟɩɢɬɫɹ ɮɭɧɞɚɦɟɧɬɧɚɹ ɩɥɢɬɚ; 

 ɬɨɪɰɵ ɤɨɠɭɯɚ, ɤɨɬɨɪɵɟ ɡɚɤɪɵɜɚɸɬɫɹ ɫɬɚɥɶɧɵɦɢ ɤɪɵɲɤɚɦɢ, ɢɦɟɟɬ 

ɧɚɡɜɚɧɢɟ ɞɧɢɳɟ - ɤɨɠɭɯɚ. ɤɨɧɜɟɪɬɟɪɚ 
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°Ⱦɧɢɳɟ - ɤɪɟɩɢɬɫɹ ɤ ɤɨɠɭɯɭ ɫ ɩɨɦɨɳɶɸ ɲɩɢɥɟɤ ° ɢ ɛɚɥɨɤ ɠɟɫɬɤɨɫɬɢ, ɚ ɧɚ 

ɲɩɢɥɶɤɢ ɧɚɞɟɜɚɸɬɫɹ ɩɪɭɠɢɧɵ, - ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɬɟɩɥɨɜɨɝɨ 

ɪɚɡɦɟɳɟɧɢɹ ɤɥɚɞɤɢ. 

ɉɨɜɨɪɨɬ° ɤɨɧɜɟɪɬɟɪɚ ɧɟɩɪɟɪɵɜɟɧ ɢ ɫɥɨɠɧɵɣɩɪɨɢɡɜɨɞɹɬ ɫ ɩɨɦɨɳɶɸ° ɩɪɢɜɨɞɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ 

ɪɚɛɨɱɟɝɨ ɢ ɚɜɚɪɢɣɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ°, ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɝɨ° ɪɟɞɭɤɬɨɪɚ ɢ 

ɤɨɦɚɧɞɧɨɝɨ° ɚɩɩɚɪɚɬɚ. 

Ɉɫɧɨɜɧɨɣ °ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ°° ɩɢɬɚɟɬɫɹ ° ɩɟɪɟɦɟɧɧɵɦ 1 ɬɨɤɨɦ°, ɚɜɚɪɢɣɧɵɣ - 

ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ. ȼ ɫɥɭɱɚɹɯ° ɩɨɥɨɦɤɢ ɞɜɢɝɚɬɟɥɹ ° ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢɥɢ 

ɩɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ ɩ ɢɬɚɧɢɹ ɜɨɡɞɭɯɚ ɜ ɜɨɡɞɭɯɨɜɨɞɟ ɞɨ 0,65 ɤɝɫ/ɫɦ2 ɜɤɥɸɱɚɟɬɫɹ 

ɚɜɚɪɢɣɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɚɲɢɧɚ ɩɨɫɬɨɹɧɧɨɝɨ° ɬɨɤɚ, ɡɚɩɢɬɚɧɧɵɣ ɨɬ 

ɞɜɭɯ°°°ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ° ɟɦɤɨɫɬɶɸ 1440 Ⱥ/ɱ ɤɚɠɞɚɹ. 

ɉɨ ɨɛɪɚɡɭɸɳɟɣ ɰɢɥɢɧɞɪɚ ɩɢɬɚɟɬ ɜ ɤɨɠɭɯɟ° ɤɨɧɜɟɪɬɟɪɚ ɜɵɩɨɥɧɟɧɨ 50° 

ɨɬɜɟɪɫɬɢɣ ɪɚɡɦɟɪɨɦ 70x100ɦɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 152° ɦɦ ɩɨ ɨɫɢ. Ɉɧɢ ɫɥɭɠɚɬ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɮɭɪɦɟɧɧɵɯ ɬɪɭɛɨɤ ° ɜ ɤɥɚɞɤɟ ɤɨɧɜɟɪɬɟɪɚ. Ɍɪɭɛɤɢ ° ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɩɨɞ ɭɝɥɨɦ ° ɨɬ 0° ɞɨ -60° ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

ȼɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɮɭɪɦɟɧɧɵɯ ° ɬɪɭɛɨɤ ɮɭɪɦ, 

ɮɭɪɦɨɤɨɥɥɟɤɬɨɪɚ, ɜɨɡɞɭɯɨɩɨɞɜɨɞɹɳɟɝɨ ɤɨɪɨɛɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɚɬɪɭɛɤɨɜ. Ɏɭɪɦɵ α ɤɪɟɩɹɬ ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ ɮɭɪɦɨɤɨɥɥɟɤɬɨɪɚ. 

Ɏɭɪɦɟɧɧɵɟ฀ ɬɪɭɛɤɢ ɤɢɪ ɩɢɱ ɫɨɟɞɢɧɹɸɬ ɫ ɮɭɪɦɚɦɢ ɫɜɚɪɤɨɣ ɢ ɪɟɡɶɛɨɜɵɦ 

ɫɨɟɞɢɧɟɧɢɟɦ. 

°Ɏɭɪɦɚ ɤɥɚɩɚɧ ɫɧɚɛɠɟɧɚ ɲɚɪɢɤɨɜɵɦ ɤɥɚɩɚɧɨɦ Ⱦɢɛɥɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɡɚɤɪɵɜɚɸɳɢɦ ɮɭɪɦɭ ɩɨɫɥɟ ɜɵɯɨɞɚ ɮɭɪɦɨɜɨɱɧɨɝɨ ɥɨɦɢɤɚ ɢɡ ɮɭɪɦɟɧɧɨɣ 

ɬɪɭɛɤɢ. Ɏɭɪɦɨɤɨɥɥɟɤɬɨɪ ° ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɨ ɨɛɪɚɡɭɸɳɟɣ ɤɨɠɭɯɚ ɤɨɧɜɟɪɬɟɪɚ 

ɮɭɪɦɟɧɧɨɣ ɡɨɧɟ ɢ ɫɨɟɞɢɧɹɟɬɫɹ ɱɟɬɵɪɶɦɹ ° ɜɟɪɬɢɤɚɥɶɧɵɦɢ° ɩɚɬɪɭɛɤɚɦɢ ɫ 

ɜɨɡɞɭɯɨɧɨɞɜɨɞɹɳɢɦ ɤɨɪɨɛɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɚɪɚɥɥɟɥɶɧɨ ɮɭɪɦɨɤɨɥɥɟɤɬɨɪɭ. 

Ʉɨɪɨɛ ° ɢɦɟɟɬ° ɨɜɚɥɶɧɨɟ ɤɜɚɞɪɚɬ ɫɟɱɟɧɢɟ, ɧɚ ɤɨɧɰɟ ° ɤɨɧɜɟɪɬɟɪɚ ° ɩɨɞ ɭɝɥɨɦ ° 900 

ɩɨɜɨɪɚɱɢɜɚɟɬ°°ɤ ɨɫɢ° ɤɨɧɜɟɪɬɟɪɚ, ɩɪɢɧɢɦɚɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɮɨɪɦɭ ɢ ɫɬɵɤɭɟɬɫɹ 

ɫ ɲɚɪɨɜɵɦ ɫɨɟɞɢɧɟɧɢɟɦ. ɑɚɫɬɶ° _ɤɨɧɜɟɪɬɟɪɚ_ ɜɵɲɟ ɨɩɨɪɧɵɯ ɪɨɥɢɤɨɜ ɜ ɫɬɨɪɨɧɭ 

ɨɬ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɤɨɪɨɛɚ ɜ ɩɪɚɤɬɢɤɟ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ «ɛɨɱɤɢ» 

ɤɨɧɜɟɪɬɟɪɚ. Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɫɬɟɦɵ ɜɨɡɞɭɯɨ-ɩɪɨɜɨɞɹɳɟɣ° ɫɢɫɬɟɦɵ_ ɨɬ_ ɞɟɮɨɪɦɚɰɢɢ_ 
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ɩɚɞɟɧɢɹ ɧɚɫɬɵɥɢ ɫ ɧɚɩɵɥɶɧɢɤɚ ɢ ɩɪɨɠɢɝɚ . ɪɚɫɩɥɚɜɨɦ ɩɚɫɩɨ ɪɬ ɫɥɭɠɢɬ. ɮɚɪɬɭɤ, 

ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ. Ɏɚɪɬɭɤ ɦɚɲɢ ɧɵ ɤɪɟɧɢɬɫɹ ɤ ɥɨɛɨɜɢɧɟ ɝɨɪɥɨɜɢɧɵ ɢ 

ɤɨɠɭɯɭ ɤɨɧɜɟɪɬɟɪɚ ɢ ɧɚɡɵɜɚɟɬɫɹ ɲɢɧɟɥɶɧɵɦ ɥɢɫɬɨɦ. 

Ɂɚ ɲɚɪɨɜɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɧɚ ɜɨɡɞɭɯɨɜɨɞɟ ɭɫɬɚɧɨɜɥɟɧɚ ɞɪɨɫɫɟɥɶɧɚɹ 

ɡɚɫɥɨɧɤɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ= ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ ɤɨɧɜɟɪɬɟɪ ɜɨ 

ɜɪɟɦɹ ɪɚɛɨɬɵ ɢ ɩɨɥɧɨɝɨ ɟɝɨ ɨɬɤɥɸɱɟɧɢɹ ɜ ɬɟɱɟɧɢɟ 5 ɫɟɤɭɧɞ. ɉɪɢɜɨɞ ɞɪɨɫɫɟɥɹ 

ɡɚɫɥɨɧɤɢ - ɷɥɟɤɬɪɢɱɟɫɤɢɣ, ɤɪɚɣɧɟɟ ɩɨɥɨɠɟɧɢɟ ɞɪɨɫɫɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɰɟɜɵɦ 

ɜɵɤɥɸɱɚɬɟɥɟɦ; ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ - ɜɪɭɱɧɭɸ ɡɚɤɪɵɬɶ ɞɪɨɫɫɟɥɶɧɭɸ ɡɚɫɥɨɧɤɭ, ɧɚ 

ɩɪɢɜɨɞɟ ɭɫɬɚɧɨɜɥɟɧ ɦɚɯɨɜɢɱɨɤ. 

 
 ɩɪɢɦɟɪ 

1.1 Ɋɟɚɤɰɢɢ, ɩɪɨɬɟɤɚɸщɢɟ ɜ ɤɨɧɜɟɪɬɟɪɟ 

 

ɉɪɨɞɭɜɤɚ ɲɬɟɣɧɚ ɜ ɤɨɧɜɟɪɬɟɪɟ – ɬɢɩɢɱɧɵɣ ɨɤɢɫɥɢɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ, 

ɨɫɭɳɟɫɬɜɥɹɟɦɵɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɱɟɪɧɨɜɨɣ ɦɟɞɢ. 

Ɉɛɳɚɹ ° ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ -° ɩɪɨɰɟɫɫɚ ° ɤɪɚɬɤɨ ɫɜɨɞɢɬɶɫɹ ° ɤ ɫɥɟɞɭɸɳɟɦɭ. °ɉɪɢ 

ɩɪɨɞɭɜɤɟ ɲɬɟɣɧɚ ɜɨɡɞɭɯɨɦ ɜ ɤɨɧɜɟɪɬɨɪɟ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɜɚɪɰɟɜɨɝɨ ɮɥɸɫɚ 

ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɨɟ ° ɨɤɢɫɥɟɧɢɟ ɫɟɪɧɢɫɬɨɝɨ ɠɟɥɟɡɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɡɚɤɢɫɢ 

ɠɟɥɟɡɚ ɢ ɫɟɪɧɢɫɬɨɝɨ - ɚɧɝɢɞɪɢɞɚ. Ɂɚɤɢɫɶ ɠɟɥɟɡɚ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɤɪɟɦɧɟɡɟɦɨɦ 

ɤɜɚɪɰɟɜɨɝɨ ɮɥɸɫɚ ɢ ɨɛɪɚɡɭɟɬ ɲɥɚɤ, - ɚ ɫɟɪɧɢɫɬɵɣ ɝɚɡ ɭɞɚɥɹɟɬɫɹ ɫ ɨɬɯɨɞɹɳɢɦɢ 

ɝɚɡɚɦɢ. ɉɨ ɦɟɪɟ ɲɥɚɤɨɜɚɧɢɹ ɠɟɥɟɡɚ ɲɬɟɣɧ ° ɨɛɨɝɚɳɚɟɬɫɹ ɦɟɞɶɸ. ɂɡ-ɡɚ ɪɚɡɥɢɱɢɹ 

ɜ ɭɞɟɥɶɧɵɯ ɜɟɫɚɯ° ɢ ɨɝɪɚɧɢɱɟɧɧɨɣ ɜɡɚɢɦɧɨɣ ° ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɤɨɧɜɟɪɬɨɪɧɨɝɨ 

ɲɥɚɤɚ ɢ ɨɛɨɝɚɳɟɧɧɨɝɨ ° ɦɟɞɶɸ ɲɬɟɣɧɚ ɨɧɢ ɩɪɢ ɨɫɬɚɧɨɜɤɟ ɤɨɧɜɟɪɬɨɪɚ 

ɪɚɡɞɟɥɹɸɬɫɹ ɩɨ - ɫɥɨɹɦ. ɒɥɚɤ ɩɟɪɢɨɞɢɱɟɫɤɢ ɢɡ ɤɨɧɜɟɪɬɟɪɚ ɫɥɢɜɚɸɬ. 

ɉɟɪɟɪɚɛɨɬɤɭ ɲɬɟɣɧɚ ɱɚɳɟ ɜɫɟɝɨ -ɩɪɨɢɡɜɨɞɹɬ ɞɨ ɩɨɥɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɟɦɤɨɫɬɢ 

ɤɨɧɜɟɪɬɨɪɚ ɛɟɥɵɦ ɲɬɟɣɧɨɦ ɢɥɢ ɛɟɥɵɦ ɦɚɬɨɦ (ɋu2S), ɫɨɞɟɪɠɚɳɟɝɨ ɦɟɞɢ ɧɟ 

ɦɟɧɟɟ 75% ɢ ɢɧɨɝɞɚ ɥɢɲɶ ɞɟɫɹɬɵɟ ɞɨɥɢ ɩɪɨɰɟɧɬɚ ɠɟɥɟɡɚ. 

ɉɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɦɟɞɧɨɝɨ ɲɬɟɣɧɚ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɜɨɝɨ 

ɩɟɪɢɨɞɚ ɛɟɥɵɣ ɦɚɬɬ ɜɨ -ɜɬɨɪɨɦ ɩɟɪɢɨɞɟ ɩɪɨɞɭɜɚɟɬɫɹ ɜɨɡɞɭɯɨɦ ɛɟɡ ɩɪɢɫɚɞɤɢ 

ɤɜɚɪɰɚ ɞɨ ɩɨɥɭɱɟɧɢɹ ɱɟɪɧɨɜɨɣ, ɦɟɞɢ, - ɜ ɤɨɬɨɪɨɣ ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ ɡɨɥɨɬɨ ɢ 

ɫɟɪɟɛɪɨ. ȼ ɷɬɨɦ -ɩɟɪɢɨɞɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ - ɩɪɨɢɫɯɨɞɢɬ ɜɵɝɨɪɚɧɢɟ ɫɟɪɵ ɢɡ 
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ɩɨɥɭɫɟɪɧɢɫɬɨɣ ɦɟɞɢ, ɱɚɫɬɶ - ɤɨɬɨɪɨɣ ɩɟɪɟɯɨɞɢɬ ɫɧɚɱɚɥɚ ɜ ɡɚɤɢɫɶ ɦɟɞɢ ɢ ɡɚɬɟɦ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɨɫɬɚɸɳɟɣɫɹ ɩɨɥɭɫɟɪɧɢɫɬɨɣ ɦɟɞɶɸ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɦɟɞɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ, ɢɦɟɸɳɢɯ, ɦɟɫɬɨ ɩɪɢ ɨɤɢɫɥɟɧɢɢ 

ɫɟɪɵ ɢ ɠɟɥɟɡɚ ɲɬɟɣɧɚ, ɚ ɬɚɤɠɟ ɪɟɚɤɰɢɢ ɲɥɚɤɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɤɨɧɜɟɪɬɨɪɟ 

ɜɵɞɟɥɹɟɬɫɹ ɬɟɩɥɨ, ɞɨɫɬɚɬɨɱɧɨɟ, ɞɥɹ ɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ, ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ ɛɟɡ 

ɡɚɬɪɚɬɵ ɬɨɩɥɢɜɚ. 
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2 Ɉɛɡɨɪ ɢɡɜɟɫɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɚ 

 
ɩɪɢɜɟɬ 

Ɉɱɢɫɬɤɭ° ɝɚɡɨɜ° ɩɪɨɢɡɜɨɞɹɬ° ɫ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ ° ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɞɭɤɬɚ ɫɚɦɨɝɨ 

ɝɚɡɚ ° ɢɥɢ ɫɨɞɟɪɠɚɳɢɯɫɹ ° ɜ ɧёɦ ɩɪɢɦɟɫɟɣ. Ɍɚɤ ɠɟ ɜɵɛɪɚɫɵɜɚɟɦɵɟ ɜ ɚɬɦɨɫɮɟɪɭ 

ɩɪɨɦɵɲɥɟɧɧɵɟ ɝɚɡɵ ɨɱɢɳɚɸɬ ɫ ɰɟɥɶɸ ° ɨɯɪɚɧɵ° ɜɨɡɞɭɲɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɬ 

ɡɚɝɪɹɡɧɟɧɢɣ ɜɪɟɞɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ. ɋɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɝɚɡɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ °ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 

 Ɇɟɯɚɧɢɱɟɫɤɚɹ; 

 ɗɥɟɤɬɪɢɱɟɫɤɚɹ; 

 Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɚɹ. 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɝɚɡɨɜ ɨɱɢ ɳɚɟɬ 

Ɉɫɧɨɜɚɧɚ1 ɧɚ ɨɫɚɠɞɟɧɢɢ ɱɚɫɬɢɰ ° ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ, 

ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ, ɩɪɨɦɵɜɤɨɣ ɝɚɡɚ ɜɨɞɨɣ ɢɥɢ ɩɪɨɦɵɜɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ ɢ 

ɮɢɥɶɬɪɚɰɢɟɣ ɫɤɜɨɡɶ ɜɨɥɨɤɧɢɫɬɵɟ ɢ ɩɨɪɢɫɬɵɟ ɦɚɬɟɪɢɚɥɵ. ɋɭɯɨɣ ɫɩɨɫɨɛ 

ɝɚɡɨɨɱɢɫɬɤɢ ɨɫɧɨɜɚɧ ɧɚ ɭɫɬɚɧɨɜɤɟ ɜ ɬɪɭɛɚɯ ɮɢɥɶɬɪɨɜ. ȼ ɨɫɧɨɜɟ ɦɨɤɪɨɝɨ 

ɫɩɨɫɨɛɚ – ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɜɨɞɨɣ ɢɥɢ ɩɪɨɦɵɜɧɵɦ ɪɚɫɬɜɨɪɨɦ ɢ ɩɨɫɥɟɞɭɸɳɟɟ 

ɨɫɚɠɞɟɧɢɟ ɩɪɢɦɟɫɟɣ. Ɏɢɥɶɬɪɨɜɚɧɢɟ ɩɨɥɭɱɢɥɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɞɥɹ 

ɭɥɚɜɥɢɜɚɧɢɹ ɬɨɧɤɨ-ɞɢɫɩɟɪɫɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

ɋɭɯɢɟ°°° ɫɩɨɫɨɛɵ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ° ɭɥɨɜɢɬɟɥɢ, ɜ ɤɨɬɨɪɵɯ 

ɨɫɚɠɞɟɧɢɟ ɬɜɟɪɞɵɯ ɢɥɢ ɠɢɞɤɢɯ1 ɱɚɫɬɢɰ ɩɪɨɢɫɯɨɞɢɬ ɜɫɥɟɞɫɬɜɢɟ ɪɟɡɤɨɝɨ 

ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɢɥɢ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ (ɚɩɩɚɪɚɬɵ ɬɢɩɚ «ȼɁɉ» 

ɜɫɬɪɟɱɧɵɟ ɡɚɤɪɭɱɟɧɧɵɟ ɩɨɬɨɤɢ), ɰɢɤɥɨɧɵ, ɩɵɥɟɨɫɚɞɢɬɟɥɶɧɵɟ ɤɚɦɟɪɵ). ɋɪɟɞɢ 

ɷɬɢɯ ɚɩɩɚɪɚɬɨɜ° ɝɚɡɨɨɱɢɫɬɤɢ, ɩɪɢɦɟɧɹɟɦɵɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɨɥɶɤɨ ɞɥɹ 

ɭɥɚɜɥɢɜɚɧɢɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ° ɤɪɭɩɧɵɯ ɱɚɫɬɢɰ° (≥ 5 ɦɤɦ), ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɛɥɚɞɚɸɬ ɚɩɩɚɪɚɬɵ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɩɵɥɢ ɬɢɩɚ «ȼɁɉ» ɫ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɱɢɫɬɤɢ ɞɨ 99%. ɩɪɨɰɟɧɬɨɜ 

Ɇɨɤɪɵɟ ɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɝɚɡɨɜ. Ɉɫɧɨɜɚɧɵ°°  ɧɚ ɤɨɧɬɚɤɬɟ° ɝɚɡɨɜɨɝɨ° ɩɨɬɨɤɚ° ɫ 

ɩɪɨɦɵɜɧɨɣ ɠɢɞɤɨɫɬɶɸ (ɨɛɵɱɧɨ ɜɨɞɨɣ ɢɥɢ ɩɪɨɦɵɜɧɵɦ ɪɚɫɬɜɨɪɨɦ). 

Ȼɨɥɶɲɢɧɫɬɜɨ ɫɯɟɦ ɝɚɡɨɨɱɢɫɬɤɢ ɢɦɟɸɬ ɨɛɨɪɨɬɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ: 
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 ɠɢɞɤɨɫɬɶ ɜɦɟɫɬɟ ɫ ɲɥɚɦɨɦ ɢɡ ɝɚɡɨɩɪɨɦɵɜɚɬɟɥɟɣ ɧɚɩɪɚɜɥɹɸɬ ɜ 

ɨɬɫɬɨɣɧɢɤɢ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɨɬ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 

 ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɲɥɚɦɟ ɰɟɧɧɵɯ ɜɟɳɟɫɬɜ ɟɝɨ ɨɛɟɡɜɨɠɢɜɚɸɬ, ɚ 

ɭɥɨɜɥɟɧɧɵɟ ɰɟɧɧɵɟ ɬɜɟɪɞɵɟ ɜɟɳɟɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬ.  

Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɣ ɩɵɥɢ ɢɥɢ ɬɭɦɚɧɨɜ. 

Ɏɢɥɶɬɪɨɜɚɧɢɟ °. ɉɪɢ ɷɬɨɦ° ɫɩɨɫɨɛɟ ° ɝɚɡɨɨɱɢɫɬɤɢ° ɝɚɡɨɜɵɟ° ɩɨɬɨɤɢ ɩɪɨɯɨɞɹɬ 

ɱɟɪɟɡ ɩɨɪɢɫɬɵɟ ɮɢɥɶɬɪɭɸɳɢɟ ɫɢɫɬɟɦɵ, ɩɪɨɩɭɫɤɚɸɳɢɟ ɝɚɡ, ɧɨ ɡɚɞɟɪɠɢɜɚɸɳɢɟ 

ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ. Ɏɢɥɶɬɪɵ ɫɥɭɠɚɬ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɜɟɫɶɦɚ ɬɨɧɤɢɯ ɮɪɚɤɰɢɣ 

ɩɵɥɢ (< 1 ɦɤɦ) ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɩɪɢ ɨɱɢɫɬɤɟ ɝɚɡɨɜ, 

ɨɞɧɚɤɨ, ɬɪɟɛɭɸɬ ɱɚɫɬɨɣ ° ɡɚɦɟɧɵ° ɢɥɢ° ɨɱɢɫɬɤɢ° ɮɢɥɶɬɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɝɚɡɨɜ.  

°Ɉɫɧɨɜɚɧɨ ɧɚ ɢɨɧɢɡɚɰɢɢ ° ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɡɚɪɹɞɨɦ ° ɩɨɞ °ɞɟɣɫɬɜɢɟɦ 

ɩɨɫɬɨɹɧɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ (ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 90 ɤȼ) ɜɡɜɟɲɟɧɧɵɯ ɜ ɝɚɡɚɯ 

ɬɜɟɪɞɵɯ ɢ ɠɢɞɤɢɯ ɱɚɫɬɢɰ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɫɚɠɞɟɧɢɟɦ ɢɯ ɧɚ ɷɥɟɤɬɪɨɞɚɯ. 

Ɉɱɢɫɬɤɚ ɝɚɡɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫ ɰɟɥɶɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɨɜ, ɝɚɡɨɜɵɯ ɫɦɟɫɟɣ ɢ ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɧɢɯ ɰɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɚ ɬɚɤɠɟ 

ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜɪɟɞɧɵɦɢ ɨɬɯɨɞɚɦɢ. 

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ ɝɚɡɚ 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɞɚɥɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɢɦɟɫɟɣ ɢɡ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɢ 

ɨɫɧɨɜɚɧ ɧɚ: 

 ɩɪɨɦɵɜɤɟ ɝɚɡɨɜ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ (ɚɛɫɨɪɛɰɢɹ); 

 ɩɪɨɦɵɜɤɟ ɝɚɡɨɜ ɪɚɫɬɜɨɪɚɦɢ ɪɟɚɝɟɧɬɨɜ, ɫɜɹɡɵɜɚɸɳɢɯ ɩɪɢɦɟɫɢ 

ɯɢɦɢɱɟɫɤɢ (ɯɢɦɢɱɟɫɤɚɹ ɚɛɫɨɪɛɰɢɹ);  

 ɩɨɝɥɨɳɟɧɢɟ ° ɩɪɢɦɟɫɢ° ɬɜɟɪɞɵɦɢ° ɚɤɬɢɜɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ 

(ɚɞɫɨɪɛɰɢɹ);  

 ɮɢɡɢɱɟɫɤɨɦ ° °(ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ °ɫɟɩɚɪɚɰɢɹ (ɇɌɋ), 

ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɤɨɧɞɟɧɫɚɰɢɹ (ɇɌɄ). 

°ɉɪɢɧɰɢɩ °ɞɟɣɫɬɜɢɹ °ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ °ɨɱɢɫɬɤɢ ɝɚɡɚ. Ⱥɛɫɨɪɛɰɢɹ 

ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɢɦɟɫɟɣ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɩɪɨɦɵɜɤɢ ɝɚɡɚ ɜ 

ɨɪɨɲɚɟɦɵɯ ɚɩɩɚɪɚɬɚɯ ɬɢɩɚ ɫɤɪɭɛɛɟɪɨɜ ɥɢɛɨ ɜ ɛɚɪɛɨɬɟɪɚɯ. ȼ ɛɚɪɛɨɬɟɪɚɯ ɝɚɡ 
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ɩɪɨɯɨɞɢɬ ɫɤɜɨɡɶ ɠɢɞɤɢɣ ɪɚɫɬɜɨɪɢɬɟɥɶ, ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɹɸɳɢɣ ɝɚɡɨɨɛɪɚɡɧɵɟ 

ɩɪɢɦɟɫɢ ɢ ɩɥɨɯɨ – ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɝɚɡɚ. °ȼ ɬɨɦ ɫɥɭɱɚɟ, °ɟɫɥɢ °ɧɟɨɛɯɨɞɢɦɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɥɨɜɥɟɧɧɵɟ °ɩɪɨɞɭɤɬɵ, ɢɯ ɢɡɜɥɟɤɚɸɬ ɢɡ ɧɚɫɵɳɟɧɧɨɝɨ ɢɦɢ 

ɪɚɫɬɜɨɪɢɬɟɥɹ ɩɭɬɟɦ ɞɟɫɨɪɛɰɢɢ. ɉɪɢ ɯɢɦɢɱɟɫɤɨɣ ɚɛɫɨɪɛɰɢɢ ɝɚɡɨɜɵɟ ɩɪɢɦɟɫɢ 

ɯɢɦɢɱɟɫɤɢ ɫɜɹɡɵɜɚɸɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ° ɪɟɚɤɬɢɜɨɜ. Ɂɚɬɟɦ ɪɚɫɬɜɨɪɵ ɪɟɝɟɧɟɪɢɪɭɸɬ, 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɞɟɥɹɸɬ ɫɜɹɡɚɧɧɵɟ ɩɪɢɦɟɫɢ, ɚ ɫɜɨɣɫɬɜɚ ɪɚɫɬɜɨɪɨɜ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ. Ⱥɞɫɨɪɛɰɢɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɢɦɟɫɟɣ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ 

ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɩɨɪɢɫɬɵɯ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ (ɚɤɬɢɜɧɨɝɨ ɭɝɥɹ, ɫɢɥɢɤɚɝɟɥɹ, 

ɛɨɤɫɢɬɨɜ, ɰɟɨɥɢɬɨɜ). ȼɪɟɞɧɵɟ ɩɪɢɦɟɫɢ ɚɞɫɨɪɛɢɪɭɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɨɝɥɨɬɢɬɟɥɹ, ɚ ɩɨɫɥɟ ɟɝɨ ɧɚɫɵɳɟɧɢɹ ɨɬɝɨɧɹɸɬɫɹ ɩɪɨɞɭɜɤɨɣ ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ, 

ɝɚɡɨɦ ɢɥɢ ɩɟɪɟɝɪɟɬɵɦ ɩɚɪɨɦ. ɩɚɪɵ 

Ʉɚɤ ɦɵ ɜɢɞɢɦ ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɝɚɡɨɨɱɢɫɬɧɵɯ ɚɩɩɚɪɚɬɨɜ, ɜɟɫɶɦɚ 

ɨɬɥɢɱɚɸɳɢɯɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɤɚɤ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ, ɬɚɤ ɢ ɩɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ. 

ɉɨ ɫɩɨɫɨɛɭ ɨɱɢɫɬɤɢ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɵɥɟɭɥɨɜɢɬɟɥɢ ɞɟɥɹɬ ɧɚ ɝɪɭɩɩɵ ɫɭɯɨɣ, 

ɦɨɤɪɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ. 

Ⱦɥɹ ɫɟɩɚɪɚɰɢɢ ɱɚɫɬɢɰ ɩɵɥɢ ɢɡ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɫɭɯɢɯ ɚɩɩɚɪɚɬɚɯ 

ɢɫɩɨɥɶɡɭɸɬ ɩɪɢɧɰɢɩɵ ɢɧɟɪɰɢɢ ɢɥɢ ɮɢɥɶɬɪɨɜɚɧɢɹ. ȼ ɦɨɤɪɵɯ ɚɩɩɚɪɚɬɚɯ ɷɬɨ 

ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɨɦɵɜɤɨɣ ɡɚɩɵɥɟɧɧɨɝɨ ɝɚɡɚ ɠɢɞɤɨɫɬɶɸ ɢɥɢ ɨɫɚɠɞɟɧɢɟɦ ɱɚɫɬɢɰ 

ɩɵɥɢ ɧɚ ɠɢɞɤɨɫɬɧɭɸ ɩɥɟɧɤɭ. ȼ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɯ ɨɫɚɠɞɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɫɨɨɛɳɟɧɢɹ ɱɚɫɬɢɰɚɦ ɩɵɥɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ.  

ȼ ɦɨɤɪɵɯ ɩɵɥɟɭɥɨɜɢɬɟɥɹɯ ɨɱɢɫɬɤɚ ɝɚɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɩɪɢ 

ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ = ɝɚɡɚ ɫ ɠɢɞɤɨɫɬɶɸ. ɉɪɢ ɷɬɨɦ ɜɡɜɟɲɟɧɧɵɟ ɜ ɝɚɡɟ ɱɚɫɬɢɰɵ ɩɵɥɢ 

ɫɦɚɱɢɜɚɸɬɫɹ ɠɢɞɤɨɫɬɶɸ, ɭɬɹɠɟɥɹɸɬɫɹ ɢ ɜɵɩɚɞɚɸɬ ɢɡ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɥɢɛɨ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɜɟɫɚ ɢ ɢɧɟɪɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ, ɥɢɛɨ 

ɡɚɯɜɚɬɵɜɚɸɬɫɹ ɠɢɞɤɨɫɬɶɸ ɢ ɜɵɜɨɞɹɬɫɹ ɢɡ ɚɩɩɚɪɚɬɚ ɜ ɜɢɞɟ ɲɥɚɦɚ. ɉɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɯɢɦɢ ɚɩɩɚɪɚɬɚɦɢ ɦɨɤɪɵɟ ɩɵɥɟɭɥɨɜɢɬɟɥɢ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵ ɬɚɤ 

ɤɚɤ ɨɱɢɳɚɸɬ ɝɚɡ ɨɬ ɦɟɥɤɨ ɞɢɫɩɟɪɫɧɨɣ ɩɵɥɢ. ɂɯ ɩɪɢɦɟɧɹɸɬ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 

ɭɥɨɜɥɟɧɧɚɹ ɢɡ ɝɚɡɚ ɩɵɥɶ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɦɨɤɪɨɦ ɜɢɞɟ ɢ ɤɨɝɞɚ 

ɧɟɨɛɯɨɞɢɦɨ ɨɯɥɚɞɢɬɶ ɝɚɡ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɟɝɨ ɨɱɢɫɬɤɢ. 
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2.1 Ɉɛɡɨɪ ɢɡɜɟɫɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɚɝɪɟɝɚɬɨɜ 

 

ɉɵɥɢɨɫɚɞɢɬɟɥɶɧɵɹ ɤɚɦɟɪɚ ɩɵɥɢ 

ɉɵɥɟɨɫɚɞɢɬɟɥɶɧɵɟ ɤɚɦɟɪɵ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɝɪɭɛɨɣ 

ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɩɵɥɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ (>50-100 ɦɤɦ). 

ȼɵɞɟɥɟɧɢɟ ɱɚɫɬɢɰ ɩɵɥɢ ɢɡ ɝɚɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɞɟɫɶ ɜɫɥɟɞɫɬɜɢɟ ɝɪɚɜɢɬɚɰɢɢ. 

Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɨɫɚɠɞɟɧɢɹ ɩɵɥɢ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɱɚɫɬɢɱɤɢ ɩɵɥɢ 

ɭɫɩɟɥɢ ɨɫɟɫɬɶ ɜ ɤɚɦɟɪɟ ɡɚ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɜ ɧɟɣ. 

Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɩɵɥɟɨɫɚɞɢɬɟɥɶɧɵɯ ɤɚɦɟɪ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɇɟɞɨɫɬɚɬɤɨɦ – ɝɪɨɦɨɡɞɤɨɫɬɶ. Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɨɫɚɠɞɟɧɢɹ ɩɵɥɢ 

ɧɟɨɛɯɨɞɢɦɨ ɞɨɫɬɚɬɨɱɧɨ ɞɥɢɬɟɥɶɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɩɵɥɢ ɜ ɤɚɦɟɪɟ, ɚ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɛɨɥɶɲɢɟ ɫɤɨɪɨɫɬɢ ɝɚɡɚ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ 

ɩɵɥɟɨɫɚɞɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ ɢ ɪɚɡɦɟɪɵ ɤɚɦɟɪɵ ɜ ɰɟɥɨɦ. 

ɐɢɤɥɨɧɵ 

ɐɢɤɥɨɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɢ 

ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ, ɬɚɤ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɟɪɟɞ ɪɭɤɚɜɧɵɦɢ ɮɢɥɶɬɪɚɦɢ ɢɥɢ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɦɢ. 

ȼɵɞɟɥɟɧɢɟ ɱɚɫɬɢɰ ɩɵɥɢ ɢɡ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ 

ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɜɪɚɳɟɧɢɢ ɡɚɩɵɥɟɧɧɨɝɨ ɩɨɬɨɤɚ ɜ ɰɢɤɥɨɧɟ 

ɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚ ɩɪɢ ɜɵɯɨɞɟ ɜ ɜɵɯɥɨɩɧɭɸ ɬɪɭɛɭ. 

ȼɪɚɳɟɧɢɟ ɩɨɬɨɤɭ ɫɨɨɛɳɚɟɬɫɹ ɩɭɬɟɦ ɜɜɨɞɚ ɟɝɨ ɜ ɚɩɩɚɪɚɬ ɫ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ 

ɥɢɛɨ ɱɟɪɟɡ ɭɥɢɬɨɱɧɵɣ ɜɯɨɞ, ɥɢɛɨ ɩɨ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɫɬɟɧɤɟ ɤɨɪɩɭɫɚ ɢɥɢ ɫ 

ɩɨɦɨɳɶɸ ɡɚɤɪɭɱɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ʉɨɪɩɭɫ ɛɵɜɚɟɬ ɥɢɛɨ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ ɫ 

ɤɨɧɢɱɟɫɤɨɣ ɧɢɠɧɟɣ ɱɚɫɬɶɸ, ɥɢɛɨ ɤɨɧɢɱɟɫɤɢɦ ɩɨɥɧɨɫɬɶɸ. ɉɵɥɶ, ɜɵɞɟɥɹɟɦɚɹ 

ɩɪɢ ɜɪɚɳɟɧɢɢ ɩɨɬɨɤɚ ɧɚ ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ, ɞɚɥɟɟ ɜɵɜɨɞɢɬɫɹ ɜ ɛɭɧɤɟɪ ɱɟɪɟɡ 

ɩɵɥɟɜɵɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ ɜ ɫɭɠɟɧɧɨɦ ɤɨɧɰɟ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɚ ɨɱɢɳɟɧɧɵɣ 

ɝɚɡ ɜɵɯɨɞɢɬ ɜɜɟɪɯ ɱɟɪɟɡ ɜɵɯɥɨɩɧɭɸ ɬɪɭɛɭ, ɤɨɧɰɟɧɬɪɢɱɟɫɤɢ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɜ 

ɤɨɪɩɭɫɟ. ɛɭɧɤɟɪ 
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ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɨɱɢɳɚɟɦɨɝɨ ɝɚɡɚ ɰɢɤɥɨɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɥɢɛɨ 

ɩɨ ɨɞɧɨɦɭ (ɨɞɢɧɨɱɧɵɟ ɰɢɤɥɨɧɵ), ɥɢɛɨ ɨɛɴɟɞɢɧɹɸɬ ɜ ɝɪɭɩɩɵ (ɝɪɭɩɩɨɜɵɟ 

ɰɢɤɥɨɧɵ). 

°ɗɮɮɟɤɬɢɜɧɨɫɬɶ °ɨɱɢɫɬɤɢ ɜ °ɰɢɤɥɨɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ °ɤɪɭɩɧɨɫɬɶɸ 

ɭɥɚɜɥɢɜɚɟɦɵɯ ɱɚɫɬɢɰ, ɬ. ɟ. ɞɢɫɩɟɪɫɧɵɦ ɫɨɫɬɚɜɨɦ ɩɵɥɢ, ɢ ɢɯ ɩɥɨɬɧɨɫɬɶɸ, ɚ 

ɬɚɤɠɟ ɜɹɡɤɨɫɬɶɸ ɨɱɢɳɚɟɦɨɝɨ ɝɚɡɚ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɰɢɤɥɨɧɨɜ ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ 

ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɞɫɨɫɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɱɟɪɟɡ ɛɭɧɤɟɪ. °Ⱦɜɢɠɟɧɢɟ ɝɚɡɨɜ ɜ ɰɢɤɥɨɧɟ 

ɧɨɫɢɬ ɜɟɫɶɦɚ ɫɥɨɠɧɵɣ ɯɚɪɚɤɬɟɪ. 

°ɍɞɚɥɟɧɢɟ ɩɵɥɢ ɢɡ ɝɚɡɨɜ °ɜ ɰɢɤɥɨɧɟ °ɩɪɨɬɟɤɚɟɬ ɜ ɞɜɟ °ɫɬɚɞɢɢ. ɇɚ ɩɟɪɜɨɣ 

ɫɬɚɞɢɢ ɱɚɫɬɢɰɵ ɩɟɪɟɧɨɫɹɬɫɹ ɜ ɡɨɧɭ ɨɫɚɠɞɟɧɢɹ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ 

ɫɱɟɬ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ. ȼɬɨɪɚɹ ɫɬɚɞɢɹ  ɨɬɞɟɥɟɧɢɟ ɱɚɫɬɢɰ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɱɚɫɬɢɰ ɜ ɝɚɡɨɜɨɦ ɩɨɬɨɤɟ ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ, ɬ.ɟ. ɬɨ 

ɤɨɥɢɱɟɫɬɜɨ ɩɵɥɢ, ɤɨɬɨɪɨɟ ɜ ɫɨɫɬɨɹɧɢɢ ɩɟɪɟɧɨɫɢɬɶ ɝɚɡɨɜɵɣ ɩɨɬɨɤ. 

°ɉɪɢɧɰɢɩɢɚɥɶɧɨ °ɰɢɤɥɨɧ ɪɚɛɨɬɚɟɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ: 

°Ƚɚɡɵ, °ɧɚɩɪɚɜɥɹɸɳɢɟɫɹ ɜ °ɚɩɩɚɪɚɬ, °ɩɨɫɬɭɩɚɸɬ ɜ °ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɱɚɫɬɶ 

ɰɢɤɥɨɧɚ ɢ ɫɨɜɟɪɲɚɸɬ ɞɜɢɠɟɧɢɟ ɩɨ ɫɩɢɪɚɥɢ ɫ ɜɨɡɪɚɫɬɚɸɳɟɣ ɫɤɨɪɨɫɬɶɸ ɨɬ 

ɩɟɪɢɮɟɪɢɢ ɤ ɰɟɧɬɪɭ, ɫɩɭɫɤɚɸɬɫɹ ɩɨ ɧɚɪɭɠɧɨɣ ɫɩɢɪɚɥɢ, ɡɚɬɟɦ ɩɨɞɧɢɦɚɸɬɫɹ ɩɨ 

ɜɧɭɬɪɟɧɧɟɣ ɫɩɢɪɚɥɢ ɢ ɜɵɯɨɞɹɬ ɱɟɪɟɡ ɜɵɯɥɨɩɧɭɸ ɬɪɭɛɭ. Ɉɛɵɱɧɨ ɜ ɰɢɤɥɨɧɚɯ 

ɰɟɧɬɪɨɛɟɠɧɨɟ ɭɫɤɨɪɟɧɢɟ ɜ ɧɟɫɤɨɥɶɤɨ ɫɨɬ, ɚ ɬɨ ɢ ɜ ɬɵɫɹɱɭ ɪɚɡ ɛɨɥɶɲɟ ɭɫɤɨɪɟɧɢɹ 

ɫɢɥɵ ɬɹɠɟɫɬɢ. ɉɨɷɬɨɦɭ, ɞɚɠɟ ɜɟɫɶɦɚ ɦɚɥɟɧɶɤɢɟ ɱɚɫɬɢɰɵ ɩɵɥɢ ɧɟ ɜ ɫɨɫɬɨɹɧɢɢ 

ɫɥɟɞɨɜɚɬɶ ɡɚ ɥɢɧɢɹɦɢ ɬɨɤɚ ɝɚɡɨɜ ɢ ɩɨɞ ɜɥɢɹɧɢɟɦ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ ɜɵɧɨɫɹɬɫɹ 

ɢɡ ɤɪɢɜɨɣ ɞɜɢɠɟɧɢɹ ɝɚɡɨɜ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɫɬɟɧɤɟ. 

ȼ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɤɚɦɟɪɟ ɰɢɤɥɨɧɚ ɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɤɚɤ ɢ ɜ ɤɚɠɞɨɦ 

ɢɫɤɪɢɜɥɟɧɧɨɦ ɬɟɱɟɧɢɢ, ɫɢɥɶɧɨ ɩɚɞɚɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɩɟɪɢɮɟɪɢɢ ɤ ɰɟɧɬɪɭ. ȼ 

ɨɫɧɨɜɧɨɦ ɩɨɬɨɤɟ ɧɚɩɪɚɜɥɟɧɧɵɟ ɜɨ ɜɧɭɬɪɟɧɧɸɸɞɢɚɦɟɬɪ ɫɬɨɪɨɧɭ ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɹ 

ɩɪɢɯɨɞɹɬ ɜ ɪɚɜɧɨɜɟɫɧɨɟ = ɫɨɫɬɨɹɧɢɟ ɫ ɰɟɧɬɪɨɛɟɠɧɵɦɢ ɫɢɥɚɦɢ ɝɚɡɨɜ. Ȼɨɥɟɟ 

ɦɟɞɥɟɧɧɨ ɬɟɤɭɳɢɣ ɭ ɫɬɟɧɤɢ ɰɢɤɥɨɧɚ ɩɨɝɪɚɧɢɱɧɵɣ ɫɥɨɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɢɫɩɵɬɵɜɚɟɬ ɦɟɧɶɲɢɟ ɰɟɧɬɪɨɛɟɠɧɵɟ ɫɢɥɵ. 

°Ɉɞɧɚɤɨ ɭ °ɤɨɧɢɱɟɫɤɨɣ °ɫɬɟɧɤɢ ɰɢɤɥɨɧɚ ɢ ɭ ɟɝɨ ɤɪɵɲɤɢ ɧɚɱɢɧɚɟɬ ɭɠɟ 

ɫɤɚɡɵɜɚɬɶɫɹ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɫɠɢɦɚɸɳɟɟ ɩɨɬɨɤ ɭɫɢɥɢɟ ɫɬɚɧɨɜɢɬɫɹ 
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ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ, ɢ ɩɨɬɨɤ ɜ ɜɢɞɟ ɫɢɥɶɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ 

ɜɢɯɪɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜɧɭɬɪɶ, ɡɚɯɜɚɬɵɜɚɹ ɫ ɫɨɛɨɣ ɦɧɨɝɨ ɱɚɫɬɢɰ ɩɵɥɢ. ɇɨ ɬɚɤ ɤɚɤ 

ɡɚɬɟɦ °ɩɨɬɨɤ ɟɳɟ ɧɟɫɤɨɥɶɤɨ - ɪɚɡ °ɩɨ ɩɭɬɢ °ɜɧɢɡ °ɨɛɟɪɧɟɬɫɹ °ɜɨɤɪɭɝ ɜɵɯɥɨɩɧɨɣ 

ɬɪɭɛɵ, ɱɚɫɬɢɰɵ ɦɨɝɭɬ ɛɵɬɶ ɜɧɨɜɶ ɨɬɛɪɨɲɟɧɵ ɤ ɫɬɟɧɤɟ ɚɩɩɚɪɚɬɚ. 

ȼɬɨɪɢɱɧɵɣ ɩɨɬɨɤ, ɢɫɤɪɢɜɥɟɧɧɵɣ ɜɞɨɥɶ ɤɨɧɢɱɟɫɤɨɣ ɫɬɟɧɤɢ, ɡɚɯɜɚɬɵɜɚɟɬ 

ɨɬɛɪɨɲɟɧɧɭɸ ɤ ɫɬɟɧɤɟ ɩɵɥɶ ɢ ɧɚɩɪɚɜɥɹɟɬ ɟɟ ɜɧɢɡ ɤ ɩɵɥɟɨɫɚɞɢɬɟɥɶɧɨɣ ɤɚɦɟɪɟ 

(ɛɭɧɤɟɪɭ). Ȼɟɡ ɷɬɨɝɨ ɩɨɬɨɤɚ ɨɬɞɟɥɶɧɵɟ ɱɚɫɬɢɰɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɭ ɫɬɟɧɤɢ, ɧɟ 

ɫɦɨɝɥɢ ɛɵ ɩɨɩɚɫɬɶ ɜɧɢɡ, ɩɨɫɤɨɥɶɤɭ ɧɚɩɪɚɜɥɟɧɧɚɹ ɜɜɟɪɯ ɫɨɫɬɚɜɥɹɸɳɚɹ 

ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɟɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɢɥɨɣ ɬɹɠɟɫɬɢ. 

°ɐɢɤɥɨɧɵ °ɦɨɠɧɨ °ɪɚɫɩɨɥɚɝɚɬɶ °ɧɚɤɥɨɧɧɨ ɢ ɞɚɠɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨ, ɬɚɤ ɤɚɤ 

ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɟ ɞɜɢɠɟɧɢɟ ɩɵɥɢ, ɹɜɥɹɸɬɫɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɢɥɵ, ɚ ɧɟ ɫɢɥɵ 

ɬɹɠɟɫɬɢ, ɪɢɫɭɧɨɤ 1 ɰɢɤɥɨɧɚ ɩɪɢɜɟɞɟɧ ɧɢɠɟ. 

ɐɢɤɥɨɧɧɵɟ ɩɵɥɟɭɥɨɜɢɬɟɥɢ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɞɨɫɬɨɢɧɫɬɜɚ: 

 ɨɬɫɭɬɫɬɜɢɟ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ ɜ ɚɩɩɚɪɚɬɟ; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɭɥɚɜɥɢɜɚɧɢɹ ɚɛɪɚɡɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɡɚɳɢɬɟ 

ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɰɢɤɥɨɧɨɜ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɨɤɪɵɬɢɹɦɢ; 

 ɩɵɥɶ ɭɥɚɜɥɢɜɚɟɬɫɹ ɜ ɫɭɯɨɦ ɜɢɞɟ; 

 ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɩɩɚɪɚɬɨɜ ɩɨɱɬɢ ɩɨɫɬɨɹɧɧɨ; 

 ɚɩɩɚɪɚɬɵ ɭɫɩɟɲɧɨ ɪɚɛɨɬɚɸɬ ɩɪɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ ɝɚɡɨɜ; 

 ɪɨɫɬ ɡɚɩɵɥɟɧɧɨɫɬɢ ɝɚɡɨɜ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɮɪɚɤɰɢɨɧɧɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ. 

ɇɟɞɨɫɬɚɬɤɢ: 

 ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɰɢɤɥɨɧɨɜ 

ɞɨɫɬɢɝɚɟɬ 1250-1500 ɉɚɫɤɚɥɟɣ (ɉɚ); 

 ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ ɦɟɧɟɟ 5+15 ɦɤɦ ɭɥɚɜɥɢɜɚɸɬɫɹ ɰɢɤɥɨɧɚɦɢ ɩɥɨɯɨ; 

 ɩɨɞɫɨɫ ɜɨɡɞɭɯɚ ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɚɡɨɨɱɢɫɬɤɢ ɧɚ ɜɟɥɢɱɢɧɭ ɨɬ 

1- 4%. 
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1– ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɤɨɪɩɭɫ; 2– ɬɚɧɝɟɧɰɢɚɥɶɧɵɣ ɩɨɞɜɨɞ ɝɚɡɚ; 3 – ɜɵɯɨɞ 

ɨɱɢɳɟɧɧɨɝɨ ɝɚɡɚ; 4 – ɛɭɧɤɟɪ ɞɥɹ ɫɛɨɪɚ ɭɥɨɜɥɟɧɧɨɣ ɩɵɥɢ. 
 

Ɋɢɫɭɧɨɤ 1 – ɐɢɤɥɨɧ 

 

°ɋɤɪɭɛɛɟɪ ȼɟɧɬɭɪɢ 

°Ʉɨaɝɭɥɹɬɨɪ °ȼɟɧɬɭɪɢ °ɹɜɥɹɟɬɫɹ °ɧɚɢɛɨɥɟɟ °ɪaɫɩɪɨɫɬɪɚɧɟɧɧɵɦ °ɬɢɩɨɦ 

ɦɨɤɪɨɝɨ ɩɵɥɟɭɥɨɜɢɬɟɥɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɷɮɮɟɤɬɢɜɧɭɸ ɨɱɢɫɬɤɭ ɝɚɡɨɜ ɨɬ 

ɱɚɫɬɢɰ ɩɵɥɢ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɝɨ ɞɢɫɩɟɪɫɧɨɝɨ ɫɨɫɬɚɜɚ. ɉɨɦɢɦɨ 

ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ, ɜ ɫɤɪɭɛɛɟɪɟ ȼɟɧɬɭɪɢ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɚɛɫɨɪɛɰɢɨɧɧɵɟ 

ɢ ɬɟɩɥɨɜɵɟ ɩɪɨɰɟɫɫɵ. 

Ȼɨɥɟɟ ɜɵɫɨɤaɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɵɥɟɭɥaɜɥɢɜɚɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɥɵɦɢ 

ɝɚɡɨɩɪɨɦɵɜɚɬɟɥɹɦɢ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɫɤɪɭɛɛɟɪɚɯ ȼɟɧɬɭɪɢ ɫɨɡɞɚɧɢɟɦ ɪɚɡɜɢɬɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɮɚɡ, ɱɬɨ ɬɪɟɛɭɟɬ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɜɵɫɨɤɢɯ 

ɷɧɟɪɝɨɡɚɬɪɚɬ.  Ɉɛɪɚɡɨɜɚɧɢɟ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ ɚɷɪɨɡɨɥɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɷɬɨɦ 

ɤɚɤ ɡɚ ɫɱɟɬɟɯɚɧɢɱɟɫɤɨɣ °ɞɢɫɩɟɪɝɚɰɢɢ °ɩɪɨɦɵɜɨɱɧɨɣ °ɠɢɞɤɨɫɬɢ, ɬɚɤ ɢ ɜɫɥɟɞɫɬɜɢɟ 

ɢɧɬɟɧɫɢɜɧɨɝɨ ɢɫɩɚɪɟɧɢɹ ɤɚɩɟɥɶ ɩɪɢ ɪɟɡɤɨɦ ɩɚɞɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɝɨɪɥɨɜɢɧɟ.  

°Ⱦɥɹ °ɨɱɢɫɬɤɢ °ɝɚɡɨɜ ɨɬ °ɦɢɤɪɨɧɧɨɣ ɢ °ɫɭɛɦɢɤɪɨɧɧɨɣ ɩɵɥɢ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ 

ɩɪɢɦɟɧɹɸɬ ɫɤɨɪɨɫɬɧɵɟ ɫɤɪɭɛɛɟɪɵ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɷɬɢɯ ɚɩɩɚɪɚɬɨɜ ɨɫɧɨɜɚɧ 

ɧɚ ɢɧɬɟɧɫɢɜɧɨɦ ɞɪɨɛɥɟɧɢɢ ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ, ɞɜɢɠɭɳɢɦɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ 40-150 

ɦ/ɫ, ɨɪɨɲɚɸɳɟɣ ɟɝɨ ɠɢɞɤɨɫɬɢ. °Ɉɫɚɠɞɟɧɢɸ °ɱɚɫɬɢɰ ɧɚ °ɤɚɩɥɹɯ ɨɪɨɲɚɸɳɟɣ 

ɠɢɞɤɨɫɬɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɬɚɤɠɟ ɜɵɫ -ɨɤɢɟ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɫɤɨɪɨɫɬɢ ɦɟɠɞɭ ɧɢɦɢ. 
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ɋɤɪɭɛɛɟɪɵ ȼɟɧɬɭɪɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ 

ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɫɤɨɪɨɫɬɧɵɯ ɫɤɪɭɛɛɟɪɨɜ. ɋɤɪɭɛɛɟɪɵ ȼɟɧɬɭɪɢ — ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɟ ɢɡ ɚɩɩɚɪɚɬɨɜ ɦɨɤɪɨɣ ɨɱɢɫɬɤɢ ɝɚɡɨɜ. ȼ ɫɜɹɡɢ ɫ ɧɟɩɪɟɪɵɜɧɨ 

ɜɨɡɪɚɫɬɚɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɝɥɭɛɢɧɟ ɨɱɢɫɬɤɢ ɝɚɡɨɜɨɡɞɭɲɧɵɯ ɜɵɛɪɨɫɨɜ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫɤɪɭɛɛɟɪɵ ȼɟɧɬɭɪɢ ɩɨɫɬɟɩɟɧɧɨ ɫɬɚɧɨɜɹɬɫɹ 

ɞɨɦɢɧɢɪɭɸɳɢɦ ɜɢɞɨɦ ɦɨɤɪɵɯ ɩɵɥɟɭɥɨɜɢɬɟɥɟɣ. ɋɤɪɭɛɛɟɪ ȼɟɧɬɭɪɢ  

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ °ɬɪɭɛɭ-ɪɚɫɩɵɥɢɬɟɥɶ, ɜ ɤɨɬɨɪɭɸ ɩɨɞɜɨɞɢɬɫɹ ɨɪɨɲɚɸɳɚɹ 

ɠɢɞɤɨɫɬɶ, ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɡɚ ɧɟɣ ɤɚɩɥɟɭɥɨɜɢɬɟɥɶ. Ɋɚɛɨɬɚ ɫɤɪɭɛɛɟɪɨɜ ȼɟɧɬɭɪɢ 

ɨɫɧɨɜɚɧɚ ɧɚ °ɞɪɨɛɥɟɧɢɢ °ɜɨɞɵ ɬɭɪɛɭɥɟɧɬɧɵɦ °ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ, °ɡɚɯɜɚɬɟ ɤɚɩɥɹɦɢ 

ɜɨɞɵ ɱɚɫɬɢɰ ɩɵɥɢ, ɩɨɫɥɟɞɭɸɳɟɣ ɢɯ ɤɨɚɝɭɥɹɰɢɢ ɢ ɨɫɚɠɞɟɧɢɢ ɜ ɤɚɩɥɟɭɥɨɜɢɬɟɥɟ 

ɢɧɟɪɰɢɨɧɧɨɝɨ ɬɢɩɚ. ɉɪɨɫɬɟɣɲɢɣ ɫɤɪɭɛɛɟɪ ȼɟɧɬɭɪɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɪɭɛɭ 

ȼɟɧɬɭɪɢ ɢ ɩɪɹɦɨɬɨɱɧɵɣ ɰɢɤɥɨɧ, ɪɢɫɭɧɨɤ 2 ɬɪɭɛɚ ȼɟɧɬɭɪɢ ɩɪɢɜɟɞɟɧ ɧɢɠɟ.  

Ɍɪɭɛɚ ȼɟɧɬɭɪɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɭɠɚɳɟɝɨ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɝɚɡɚ ɤɨɧɮɭɡɨɪɚ, 

ɜ ɤɨɬɨɪɨɦ ɪɚɡɦɟɳɚɸɬ ɨɪɨɫɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɝɨɪɥɨɜɢɧɵ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 

ɨɫɚɠɞɟɧɢɟ ɱɚɫɬɢɰ ɩɵɥɢ ɧɚ ɤɚɩɥɹɯ ɜɨɞɵ, ɢ ɞɢɮɮɭɡɨɪɚ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɬɟɤɚɸɬ 

ɩɪɨɰɟɫɫɵ ɤɨɚɝɭɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɱɚɫɬɶ ɞɚɜɥɟɧɢɹ, ɡɚɬɪɚɱɟɧɧɨɝɨ ɧɚ ɫɨɡɞɚɧɢɟ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɚ ɜ ɝɨɪɥɨɜɢɧɟ. ȼ 

ɤɚɩɥɟɭɥɨɜɢɬɟɥɟ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɜɜɨɞɚ ɝɚɡɚ ɫɨɡɞɚɟɬɫɹ ɜɪɚɳɟɧɢɟ ɝɚɡɨɜɨɝɨ 

ɩɨɬɨɤɚ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɫɦɨɱɟɧɧɵɟ ɢ ɭɤɪɭɩɧɟɧɧɵɟ ɱɚɫɬɢɰɵ ɩɵɥɢ 

ɨɬɛɪɚɫɵɜɚɸɬɫɹ ɧɚ ɫɬɟɧɤɢ ɢ ɧɟɩɪɟɪɵɜɧɨ ɭɞɚɥɹɸɬɫɹ ɢɡ ɤɚɩɥɟɭɥɨɜɢɬɟɥɹ ɜ ɜɢɞɟ 

ɲɥɚɦɚ. Ʉɨɚɝɭɥɹɬɨɪɵ ȼɟɧɬɭɪɢ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɫ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 96-98 

% ɧɚ ɩɵɥɢ ɫɨ ɫɪɟɞɧɢɦ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ 1-2 ɦɤɦ ɢ ɭɥɚɜɥɢɜɚɬɶ 

ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɟ ɱɚɫɬɢɰɵ ɩɵɥɢ (ɜɩɥɨɬɶ ɞɨ ɫɭɛɦɢɤɪɨɧɧɵɯ ɪɚɡɦɟɪɨɜ) ɜ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɟɟ ɜ ɝɚɡɟ — ɨɬ 0,05 ɞɨ 100 ɝ/ɦ3. 

ɉɪɢ ɪɚɛɨɬɟ ɜ ɪɟɠɢɦɟ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɨɬ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɨɣ ɩɵɥɢ ɫɤɨɪɨɫɬɶ 

ɝɚɡɨɜ ɜ ɝɨɪɥɨɜɢɧɟ ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 100-150 ɦ/ɫ, ɚ ɭɞɟɥɶɧɵɣ 

ɪɚɫɯɨɞ ɜɨɞɵ — ɜ ɩɪɟɞɟɥɚɯ 0,5- 1,2 ɞɦ3/ɦ3. ɗɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɛɨɥɶɲɨɝɨ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ (10-20 ɤɉɚ) ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ 

ɷɧɟɪɝɢɢ ɧɚ ɨɱɢɫɬɤɭ ɝɚɡɚ. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɬɪɭɛɚ ȼɟɧɬɭɪɢ ɪɚɛɨɬɚɟɬ ɬɨɥɶɤɨ 

ɤɚɤ ɤɨɚɝɭɥɹɬɨɪ ɩɟɪɟɞ ɩɨɫɥɟɞɭɸɳɟɣ ɬɨɧɤɨɣ ɨɱɢɫɬɤɨɣ (ɧɚɩɪɢɦɟɪ, ɜ 
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ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɯ) ɢɥɢ ɞɥɹ °ɭɥɚɜɥɢɜɚɧɢɹ °ɤɪɭɩɧɨɣ 1ɩɵɥɢ °ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ ɛɨɥɟɟ 

5-10 ɦɤɦ, ɫɤɨɪɨɫɬɢ ɜ ɝɨɪɥɨɜɢɧɟ ɦɨɝɭɬ ɛɵɬɶ ɫɧɢɠɟɧɵ ɞɨ 50-100 ɦ/ɫ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ: 

 ɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɥɚɜɥɢɜɚɧɢɹ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɧɚ ɨɛɨɪɨɬɧɨɣ ɜɨɞɟ; 

 ɧɟɛɨɥɶɲɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ; 

 ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɤɚɤ ɜɟɪɬɢɤɚɥɶɧɨ, ɬɚɤ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɫ 

ɧɟɛɨɥɶɲɢɦ ɭɤɥɨɧɨɦ; 

ɇɟɞɨɫɬɚɬɤɢ: 

 ɨɛɪɚɡɨɜɚɧɢɟ ɛɨɥɶɲɢɯ ɨɛɴёɦɨɜ ɲɥɚɦɚ; 

 ɚɛɪɚɡɢɜɧɵɣ ɢɡɧɨɫ ɫɬɟɧɨɤ ɫɤɪɭɛɛɟɪɚ, ɜɨɡɧɢɤɚɸɳɢɣ ɜɫɥɟɞɫɬɜɢɟ 

ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ ɝɚɡɚ. 
 

 
 

1 - ɜɯɨɞ ɡɚɩɵɥɟɧɧɨɝɨ ɝɚɡɚ; 

2– ɩɨɞɜɨɞ ɨɪɨɲɚɸɳɟɣ ɠɢɞɤɨɫɬɢ; 3 – ɬɪɭɛɚ ȼɟɧɬɭɪɢ; 4 – ɰɢɤɥɨɧ– 

ɤɚɩɥɟɭɥɨɜɢɬɟɥɶ; 5 – ɨɬɜɨɞ ɨɱɢɳɟɧɧɨɝɨ ɝɚɡɚ; 6  – ɨɬɜɨɞ ɲɥɚɦɚ. 
 

Ɋɢɫɭɧɨɤ 2 – ɋɤɪɭɛɛɟɪ ȼɟɧɬɭɪɢ 

 

Ɍɚɪɟɥɶɱɚɬɵɟ ɝɚɡɨɨɱɢɫɬɧɵɟ ɚɩɩɚɪɚɬɵ  

ɉɪɨɫɬɟɣɲɢɣ ɬɚɪɟɥɶɱɚɬɵɣ ɩɵɥɟɭɥɨɜɢɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɩɩɚɪɚɬ, 

ɩɟɪɟɝɨɪɨɠɟɧɧɵɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɬɚɪɟɥɤɨɣ ɫ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ 
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ɦɟɥɤɢɦɢ ɨɬɜɟɪɫɬɢɹɦɢ. Ɂɚɩɵɥɟɧɧɵɣ ɝɚɡ ɩɨɞɚɟɬɫɹ ɩɨɞ ɬɚɪɟɥɤɭ ɢ ɨɬɫɚɫɵɜɚɟɬɫɹ ɢɡ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ, ɠɢɞɤɨɫɬɶ ɩɨɞɚɟɬɫɹ ɧɚ ɬɚɪɟɥɤɭ ɫɜɟɪɯɭ. Ɉɬɪɚɛɨɬɚɜɲɭɸ 

ɠɢɞɤɨɫɬɶ ɦɨɠɧɨ ɨɬɜɨɞɢɬɶ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: ɩɨɥɧɵɦ ɩɪɨɜɚɥɨɦ ɟɟ ɱɟɪɟɡ ɬɚɪɟɥɤɭ 

ɜ ɛɭɧɤɟɪ ɢɥɢ ɱɚɫɬɢɱɧɵɦ ɩɟɪɟɥɢɜɨɦ ɱɟɪɟɡ ɩɨɪɨɝ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɤɨɧɰɟ 

ɪɟɲɟɬɤɢ ɫ ɤɪɚɸ. Ɉɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ɬɚɪɟɥɶɱɚɬɵɟ ɚɩɩɚɪɚɬɵ, ɪɚɛɨɬɚɳɢɟ ɜ 

ɩɪɨɜɚɥɶɧɨɦ ɪɟɠɢɦɟ. 

Ⱥɩɩɚɪɚɬ ɫ ɩɪɨɜɚɥɶɧɵɦɢ ɬɚɪɟɥɤɚɦɢ. ɉɪɢ ɦɚɥɵɯ ɫɤɨɪɨɫɬɹɯ ɝɚɡɚ 

ɧɚɛɥɸɞɚɟɬɫɹ ɛɚɪɛɨɬɚɠɧɵɣ ɪɟɠɢɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɝɚɡ ɞɜɢɠɟɬɫɹ ɨɬɞɟɥɶɧɵɦɢ 

ɩɭɡɵɪɹɦɢ ɱɟɪɟɡ ɫɥɨɣ ɠɢɞɤɨɫɬɢ. ɉɪɢ ɫɤɨɪɨɫɬɢ ɝɚɡɚ ɜ ɚɩɩɚɪɚɬɟ 1-1,2 ɦ/ɫ 

ɛɚɪɛɨɬɚɠɧɵɣ ɪɟɠɢɦ ɫɦɟɧɹɟɬɫɹ ɩɟɧɧɵɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɠɢɞɤɨɫɬɶ, ɧɚɯɨɞɹɳɚɹɫɹ ɧɚ 

ɬɚɪɟɥɤɟ, ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ ɬɭɪɛɭɥɢɡɢɪɨɜɚɧɧɨɣ ɩɟɧɵ. ɋ ɦɨɦɟɧɬɚ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɟɧɵ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɦɟɠɮɚɡɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ, ɢ ɫɧɢɠɚɸɬɫɹ 

ɞɢɮɮɭɡɢɨɧɧɵɟ ɢ ɬɟɪɦɢɱɟɫɤɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. Ɇɟɠɮɚɡɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 

ɜɫɥɟɞɫɬɜɢɟ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɢɯɪɟɣ ɤɚɠɞɨɣ ɢɡ ɮɚɡ ɱɟɪɟɡ ɝɪɚɧɢɰɭ ɢɯ ɪɚɡɞɟɥɚ 

ɧɟɩɪɟɪɵɜɧɨ ɪɚɡɪɭɲɚɟɬɫɹ ɢ ɫɧɨɜɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɬ. ɟ. ɩɨɫɬɨɹɧɧɨ 

ɨɛɧɨɜɥɹɟɬɫɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɬɜɨɞɭ ɭɥɨɜɥɟɧɧɨɣ ɩɵɥɢ, ɤɨɬɨɪɚɹ ɧɟɩɪɟɪɵɜɧɨ 

ɨɫɚɠɞɚɟɬɫɹ ɧɚ ɨɛɪɚɡɭɸɳɟɣɫɹ ɩɥɟɧɤɟ ɠɢɞɤɨɫɬɢ ɜ ɫɢɥɭ ɞɟɣɫɬɜɢɹ ɭɠɟ 

ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɪɚɧɟɟ ɦɟɯɚɧɢɡɦɨɜ ɨɫɚɠɞɟɧɢɹ. Ɉɛɪɚɡɭɸɳɢɣɫɹ ɲɥɚɦ ɭɞɚɥɹɟɬɫɹ ɫ 

ɠɢɞɤɨɫɬɶɸ, ɩɪɨɬɟɤɚɸɳɟɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɬɚɪɟɥɤɢ ɜ ɛɭɧɤɟɪ ɚɩɩɚɪɚɬɚ. ɉɪɢ 

ɩɟɧɧɨɦ ɪɟɠɢɦɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɝɚɡɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɨɹ ɩɟɧɵ 

ɢɡɦɟɧɹɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ. ɲɥɚɦ  

°Ⱥɩɩɚɪɚɬ ɫ ɩɟɪɟɥɢɜɨɦ. °Ɉɬɥɢɱɢɬɟɥɶɧɨɣ °ɱɟɪɬɨɣ °ɩɟɪɟɥɢɜɧɵɯ °ɚɩɩɚɪɚɬɨɜ 

ɹɜɥɹɟɬɫɹ °ɧɚɥɢɱɢɟ ɩɪ ɢɦɟɪ °ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɫɥɢɜɚ °ɨɬɪɚɛɨɬɚɜɲɟɣ ɠɢɞɤɨɫɬɢ ɜ ɫɥɢɜɧɭɸ 

ɤɨɪɨɛɤɭ. °Ⱦɥɹ ɮɢɤɫɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɨɥɳɢɧɵ ɫɥɨɹ ɠɢɞɤɨɫɬɢ ɚɩɩɚɪɚɬ 

ɫɧɚɛɠɚɸɬ ɩɟɪɟɥɢɜɧɵɦ ɩɨɪɨɝɨɦ. °Ɉɞɧɚɤɨ ɜ °ɰɟɥɹɯ °ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɥɨɠɟɧɢɣ ɧɚ ɬɚɪɟɥɤɟ ɱɚɫɬɶ ɠɢɞɤɨɫɬɢ (ɧɟ ɦɟɧɟɟ 50 %) ɨɬɜɨɞɢɬɫɹ ɱɟɪɟɡ 

ɨɬɜɟɪɫɬɢɹ ɜ ɛɭɧɤɟɪ. ȼɟɥɢɱɢɧɚ ɩɪɨɜɚɥɚ ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ ɝɚɡɚ ɜ ɨɬɜɟɪɫɬɢɹɯ 

ɬɚɪɟɥɤɢ; ɩɪɢ ɫɤɨɪɨɫɬɢ ɪɚɜɧɨɣ 10-17 ɦ/ɫ ɩɪɨɜɚɥ ɫɨɜɟɪɲɟɧɧɨ ɩɪɟɤɪɚɳɚɟɬɫɹ. 

ɇɨɪɦɚɥɶɧɵɣ ɩɟɧɧɵɣ ɪɟɠɢɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ 6-10 

ɦ/ɫ, ɧɚ ɪɢɫɭɧɤɟ 3 ɩɨɤɚɡɚɧ ɬɚɪɟɥɶɱɚɬɵɣ ɚɩɩɚɪɚɬ. 
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ɉɪɢɦɟɧɟɧɢɟɩɥɚɬɵ ɩɟɪɟɥɢɜɚ ɩɨɡɜɨɥɹɟɬ ɜ ɞɜɚ ɬɪɢ ɪɚɡɚ ɫɨɤɪɚɬɢɬɶ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 

ɨɱɢɫɬɤɭ. ɝɚɡɚ 

Ⱦɨɫɬɨɢɧɫɬɜɚ: 

 ɩɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ; 

 ɜɵɫɨɤɚɹ ɜɟɥɢɱɢɧɚ ɨɱɢɫɬɤɢ; 

ɇɟɞɨɫɬɚɬɤɢ: 

 ɝɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɩɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɹɜɥɹɟɬɫɹ ɛɪɵɡɝɨɭɧɨɫ; 

 ɨɛɪɚɡɨɜɚɧɢɟ ɠɢɞɤɢɯ ɫɬɨɤɨɜ; 

 ɝɪɨɦɨɡɞɤɨɫɬɶ ɚɩɩɚɪɚɬɧɨɝɨ ɨɮɨɪɦɥɟɧɢɹ. 

 

 

ɚ - ɫ ɩɪɨɜɚɥɶɧɵɦɢ ɬɚɪɟɥɤɚɦɢ; ɛ - ɫ ɩɟɪɟɥɢɜɧɵɦɢ ɬɚɪɟɥɤɚɦɢ 

1 - ɤɨɪɩɭɫ; 2 -ɨɪɨɫɢɬɟɥɶ; 3 - ɬɚɪɟɥɤɚ; 4 - ɩɨɪɨɝ; 5 - ɫɥɢɜɧɨɣ ɨɬɫɟɤ 

 

Ɋɢɫɭɧɨɤ 3 – Ɍɚɪɟɥɶɱɚɬɵɟ ɚɩɩɚɪɚɬɵ 

 

ɗɥɟɤɬɪɨɮɢɥɶɬɪ  

°Ɉɧɢ °ɩɪɢɦɟɧɹɸɬɫɹ, °ɤɨɝɞɚ °ɷɥɟɤɬɪɢɱɟɫɤɢɟ °ɫɜɨɣɫɬɜɚ °ɱɚɫɬɢɰ °ɩɨɡɜɨɥɹɸɬ 

ɞɨɫɬɢɱɶ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ. °ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɞɟɥɟɧɢɟ 

ɢɡ ɝɚɡɨɜɵɯ ɩɨɬɨɤɨɜ ɦɟɥɶɱɚɣɲɢɯ ɱɚɫɬɢɰ ɩɵɥɢ ɢ ɬɭɦɚɧɚ. °Ⱦɟɣɫɬɜɢɟ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɨɫɧɨɜɚɧɨ ɧɚ °ɢɨɧɢɡɚɰɢɢ ɝɚɡɚ ɦɟɠɞɭ ɞɜɭɦɹ ɷɥɟɤɬɪɨɞɚɦɢ ɫ 
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ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɥɨɠɢɬɟɥɶɧɨ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɯ ɢɨɧɨɜ, ɱɬɨ ɩɨɤɚɡɚɧɨ 

ɧɚ ɪɢɫɭɧɤɟ 4 ɢ 5. 

Ⱦɥɹ ɷɬɨɝɨ ɤ ɷɥɟɤɬɪɨɞɚɦ ɩɨɞɜɨɞɢɬɫɹ ɩɨɫɬɨɹɧɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ 

ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɦɨɳɧɨɫɬɶɸ ɩɨɪɹɞɤɚ 40-75 ɤȼɬ. ɉɪɢ ɜɵɫɨɤɨɣ ɪɚɡɧɨɫɬɢ 

ɩɨɬɟɧɰɢɚɥɨɜ ɝɚɡ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ ɢɨɧɢɡɢɪɭɟɬɫɹ ɩɨɥɧɨɫɬɶɸ, ɢ ɩɪɨɢɫɯɨɞɢɬ 

ɟɝɨ ɫɥɚɛɨɟ ɫɜɟɱɟɧɢɟ ɧɚɩɨɞɨɛɢɟ ɷɥɟɤɬɪɨɞ ɤɨɪɨɧɵ ɜɨɤɪɭɝ ɷɥɟɤɬɪɨɞɚ 1, ɩɪɢɫɨɟɞɢɧɟɧɧɨɝɨ ɤ 

ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɩɨɥɸɫɭ ɢɫɬɨɱɧɢɤɚ ɬɨɤɚ. Ɍɚɤɨɣ ɷɥɟɤɬɪɨɞ ɨɛɵɱɧɨ ɧɚɡɵɜɚɸɬ 

ɤɨɪɨɧɢɪɭɸɳɢɦ ɚɬɦɨɫɮɟɪɚ ɷɥɟɤɬɪɨɞɨɦ. Ɉɬɪɢɰɚɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɟ ɢɨɧɵ ɞɜɢɠɭɬɫɹ ɤ 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ ɡɚɪɹɠɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɭ 2, ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɟɬɫɹ ɨɫɚɞɢɬɟɥɶɧɵɦ 

ɷɥɟɤɬɪɨɞɨɦ. 

°ȿɫɥɢ ɝɚɡɨɜɵɣ ɩɨɬɨɤ ɫɨɞɟɪɠɢɬ ɱɚɫɬɢɰɵ ɩɵɥɢ ɢɥɢ ɬɭɦɚɧɚ, ɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ 

ɡɚɪɹɠɟɧɧɵɟ ɢɨɧɵ ɚɞɫɨɪɛɢɪɭɸɬɫɹ ɧɚ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɭɜɥɟɤɚɸɬ ɷɬɢ ɱɚɫɬɢɰɵ ɤ 

ɨɫɚɞɢɬɟɥɶɧɨɦɭ ɷɥɟɤɬɪɨɞɭ. ɇɚ ° ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɧɫ ɷɥɟɤɬɪɨɞɚ ° ɱɚɫɬɢɰɵ ɨɬɞɚɸɬ° ɫɜɨɣ 

ɡɚɪɹɞ ɢ ɨɬɞɟɥɹɸɬɫɹ ɨɬ ɷɥɟɤɬɪɨɞɚ ɢɥɢ ɩɚɞɚɸɬ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɜɫɬɪɹɯɢɜɚɧɢɢ. 

°Ɇɨɤɪɵɟ °ɮɢɥɶɬɪɵ °ɩɪɟɞɫɬɚɜɥɹɸɬ °ɫɨɛɨɣ °ɜɟɪɬɢɤɚɥɶɧɵɟ ° ɩɨɥɵɟ ɚɩɩɚɪɚɬɵ. Ɉɧɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɱɚɫɬɢɰɵ ɠɟɥɟɡɚ ɩɵɥɢ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɝɚɡɨɜɨɦ 

ɩɨɬɨɤɟ, ɯɨɪɨɲɨ ɫɦɚɱɢɜɚɸɬɫɹ ɜɨɞɨɣ. ȼ ɦɨɤɪɵɯ ɮɢɥɶɬɪɚɯ ɝɚɡɨɜɵɣ ɩɨɬɨɤ 

ɩɨɫɬɭɩɚɟɬ ɫɞɜɢɝ ɫɧɢɡɭ ɚɩɩɚɪɚɬɚ ɢ ɨɪɨɲɚɟɬɫɹ ɦɟɥɤɢɦɢ ɤɚɩɥɹɦɢ ɜɨɞɵ. ɉɪɢ ɷɬɨɦ 

ɱɚɫɬɢɰɵ ɩɵɥɢ ɯɨɪɨɲɨ ɫɦɚɱɢɜɚɸɬɫɹ ɜɨɞɨɣ ɢ ɩɨɝɥɨɳɚɸɬɫɹ ɤɚɩɥɹɦɢ ɞɨɠɞɹ ɢɡ 

ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ. 

 

 

1-ɤɨɪɨɧɢɪɭɸɳɢɣ ɷɥɟɤɬɪɨɞ; 2-ɨɫɚɞɢɬɟɥɶɧɵɣ ɷɥɟɤɬɪɨɞ 

 

Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ 
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Ƚɚɡ, ɫɨɞɟɪɠɚɳɢɣ ɜɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ, ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɢɫɬɟɦɭ 

ɡɚɡɟɦɥɟɧɧɵɯ ɨɫɚɞɢɬɟɥɶɧɵɯ  ɷɥɟɤɬɪɨɞɨɜ, ɤ ɤɨɬɨɪɵɦ ɩɨɞɜɟɞɟɧ ɬɨɤ ɜɵɩɪɹɦɥɟɧɧɵɣ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɪɢ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɦ 

ɧɚɩɪɹɠɟɧɢɢ, ɩɪɢɥɨɠɟɧɧɨɦ ɤ ɦɟɠɷɥɟɤɬɪɨɞɧɨɦɭ ɩɪɨɦɟɠɭɬɤɭ, ɭ ɩɨɜɟɪɯɧɨɫɬɢ 

ɤɨɪɨɧɢɪɭɸɳɟɝɨ ɷɥɟɤɬɪɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɚɹ ɭɞɚɪɧɚɹ ɢɨɧɢɡɚɰɢɹ ɝɚɡɚ, 

ɫɨɩɪɨɜɨɠɞɚɸɳɚɹɫɹ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɤɨɪɨɧɧɨɝɨ ɪɚɡɪɹɞɚ (ɤɨɪɨɧɵ), ɤɨɬɨɪɵɣ ɧɚ 

ɜɟɫɶ ɦɟɠɷɥɟɤɬɪɨɞɧɵɣ ɫɜɟɬ ɩɪɨɦɟɠɭɬɨɤ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɢ ɡɚɬɭɯɚɟɬ ɩɨ ɦɟɪɟ 

ɭɦɟɧɶɲɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɚɞɢɬɟɥɶɧɨɝɨ 

ɷɥɟɤɬɪɨɞɚ. 

Ƚɚɡɨɜɵɟ ɢɨɧɵ ɪɚɡɥɢɱɧɨɣ ɩɨɥɹɪɧɨɫɬɢ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɡɨɧɟ ɤɨɪɨɧɵ, ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɞɜɢɠɭɬɫɹ ɤ ɪɚɡɧɨɢɦɟɧɧɵɦ ɷɥɟɤɬɪɨɞɚɦ, 

ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɜ ɦɟɠɷɥɟɤɬɪɨɞɧɨɦ ɩɪɨɦɟɠɭɬɤɟ ɜɨɡɧɢɤɚɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, 

ɧɚɡɵɜɚɟɦɵɣ ɬɨɤɨɦ ɤɨɪɨɧɵ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ ɩɵɥɢ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬɫɹ ɜ 

ɝɚɡɟ, ɚɞɫɨɪɛɢɪɭɸɬ ɢɨɧɵ, ɩɨɷɬɨɦɭ ɨɧɢ ɩɪɢɨɛɪɟɬɚɸɬ ɜ ɦɟɠɷɥɟɤɬɪɨɞɧɨɦ 

ɩɪɨɦɟɠɭɬɤɟ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɡɚɪɹɞ ɢ ɩɨɞ ɜɥɢɹɧɢɟɦ ɫɢɥ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ 

ɞɜɢɠɭɬɫɹ ɤ ɷɥɟɤɬɪɨɞɚɦ, ɨɫɚɠɞɚɹɫɶ ɧɚ ɧɢɯ. Ɉɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɬɢɰ 

ɨɫɚɠɞɚɟɬɫɹ ɧɚ ɪɚɡɜɢɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɦɟɧɶɲɚɹ ɢɯ 

ɱɚɫɬɶ ɩɨɩɚɞɚɟɬ ɧɚ ɤɨɪɨɧɢɪɭɸɳɢɟ ɷɥɟɤɬɪɨɞɵ. ɉɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɧɚ 

ɷɥɟɤɬɪɨɞɚɯ ɨɫɚɠɞɟɧɧɵɯ ɱɚɫɬɢɰ ɢɯ ɭɞɚɥɹɸɬ ɩɪɨɦɵɜɤɨɣ. 
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1-ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɪɟɲɟɬɤɚ; 2-ɨɫɚɞɢɬɟɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ; 3-ɤɨɪɩɭɫ; 

4-ɤɨɥɥɟɤɬɨɪ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɪɨɦɵɜɤɢ. 
 

Ɋɢɫɭɧɨɤ 5 Ɇɨɤɪɵɣ ɷɥɟɤɬɪɨɮɢɥɶɬɪ 

 
 

ɚ) ɝɥɚɞɤɢɟ; ɛ) ɫ ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ ɬɨɱɤɚɦɢ ɪɚɡɪɹɞɚ; 

1- ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ; 2- ɲɬɵɤɨɜɨɝɨ ɫɟɱɟɧɢɹ; 3 - ɡɜɟɡɞɨɨɛɪɚɡɧɵɣ; 

4 - ɥɟɧɬɨɱɧɵɣ; 5 - ɤɨɥɸɱɚɹ ɩɪɨɜɨɥɨɤɚ; 6 - ɩɢɥɨɨɛɪɚɡɧɵɣ; 7 –ɢɝɨɥɶɱɚɬɵɣ 

 

Ɋɢɫɭɧɨɤ 6 – Ɋɚɡɥɢɱɧɵɟ ɬɢɩɵ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ 

Ⱦɨɫɬɨɢɧɫɬɜɚ: 

 ɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ; 
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 ɜɵɫɨɤɚɹ ɪɚɛɨɱɚɹ ɧɚɞɟɠɧɨɫɬɶ; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɫɨɤɢɯ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ 350 °ɋ – 400 °ɋ; 

 ɩɪɨɫɬɨɬɚ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ. 

ɇɟɞɨɫɬɚɬɤɢ: 

 ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɵ; 

 ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɜ ɫɜɹɡɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜɚ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ. 

 

2.2 Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɪɨɰɟɫɫɚ 

 

°Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɩɪɨɰɟɫɫɚ ɤɨɚɝɭɥɹɬɨɪɚ °ȼɟɧɬɭɪɢ ɷɬɨ °ɫɨɩɥɨ ȼɟɧɬɭɪɢ, ɜ ɤɨɧɮɭɡɨɪɧɭɸ 

ɱɚɫɬɶ ɤɨɬɨɪɨɝɨ ɩɨɞɜɨɞɢɬɫɹ ɡɚɩɵɥɟɧɧɵɣ ɩɨɬɨɤ ɝɚɡɚ ɢ ɱɟɪɟɡ ɰɟɧɬɪɨɛɟɠɧɵɟ 

°ɮɨɪɫɭɧɤɢ ɠɢɞɤɨɫɬɶ ɧɚ °ɨɪɨɲɟɧɢɟ. ȼ ɤɨɧɮɭɡɨɪɧɨɣ ɱɚɫɬɢ ɫɨɩɥɚ ɩɪɨɢɫɯɨɞɢɬ 

ɪɚɡɝɨɧ ɝɚɡɚ ɨɬ ɜɯɨɞɧɨɣ ɫɤɨɪɨɫɬɢ (w = 15-20 ɦ/ɫ) ɞɨ ɫɤɨɪɨɫɬɢ ɜ ɭɡɤɨɦ ɫɟɱɟɧɢɢ 

ɫɨɩɥɚ 40-200 ɦ/ɫ ɢ ɛɨɥɟɟ. ɉɪɨɰɟɫɫ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢɰ ɩɵɥɢ ɧɚ ɤɚɩɥɢ ɠɢɞɤɨɫɬɢ 

ɨɛɭɫɥɨɜɥɟɧ ɦɚɫɫɨɣ ɠɢɞɤɨɫɬɢ, ɪɚɡɜɢɬɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɚɩɟɥɶ ɢ ɜɵɫɨɤɨɣ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ °ɫɤɨɪɨɫɬɶɸ ɱɚɫɬɢɰ °ɠɢɞɤɨɫɬɢ ɢ ɩɵɥɢ ɜ ɤɨɧɮɭɡɨɪɧɨɣ ɱɚɫɬɢ ɫɨɩɥɚ. 

°ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨ ɧɢɰɚɟɦɨɫɬɢ ɨɱɢɫɬɤɢ ɜ °ɡɧɚɱɢɬɟɥɶɧɨɣ °ɫɬɟɩɟɧɢ °ɡɚɜɢɫɢɬ ɨɬ ɪɚɜɧɨɦɟɪɧɨɫɬɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɨ ɫɟɱɟɧɢɸ ɤɨɧɮɭɡɨɪɧɨɣ ɱɚɫɬɢ ɫɨɩɥɚ. ȼ ɞɢɮɮɭɡɨɪɟ 

ɬɪɭɛɵ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɞɚɜɥɟɧɢɹ ɢ ɫɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɞɨ 15-20 ɦ/ɫ, ɱɬɨ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɤɨɚɝɭɥɹɰɢɢ ɦɟɥɤɢɯ ɱɚɫɬɢɰ. ɂɡ ɞɢɮɮɭɡɨɪɚ ɝɚɡɨɜɵɣ ɩɨɬɨɤ ɜɵɧɨɫɢɬ 

ɤɚɩɥɢ ɠɢɞɤɨɫɬɢ ɫ ɨɫɟɜɲɢɦɢ ɧɚ ɧɢɯ ɱɚɫɬɢɰɚɦɢ ɩɵɥɢ ɜ ɤɚɩɥɟɭɥɨɜɢɬɟɥɶ 3, ɝɞɟ 

ɩɪɨɢɫɯɨɞɢɬ ɫɟɩɚɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ. ɤɚɩɥɢ 

ɋɤɪɭɛɛɟɪɵ ȼɟɧɬɭɪɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɱɢɫɬɤɭ ɝɚɡɨɜ ɨɬ ɱɚɫɬɢɰ ɩɵɥɢ 

ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɝɨ ɞɢɫɩɟɪɫɧɨɝɨ ɫɨɫɬɚɜɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɭɥɚɜɥɢɜɚɟɦɨɣ ɩɵɥɢ, ɫɨɫɬɚɜɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɚ ɜɵɛɢɪɚɸɬ 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɤɪɭɛɛɟɪɚ ȼɟɧɬɭɪɢ. ɋɤɨɪɨɫɬɶ ɝɚɡɚ ɜ ɝɨɪɥɨɜɢɧɟ ɦɨɠɟɬ ɛɵɬɶ 30-

200 ɦ/ɫ, ɚ ɭɞɟɥɶɧɨɟ ɨɪɨɲɟɧɢɟ 0,1-6 ɦ3/ɦ3. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɨɬ ɩɵɥɢ 

ɡɚɜɢɫɢɬ ɨɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɋɤɪɭɛɛɟɪɵ ȼɟɧɬɭɪɢ ɷɮɮɟɤɬɢɜɧɨ 

ɪɚɛɨɬɚɸɬ ɩɪɢ ɞɨɩɭɫɬɢɦɨɣ ɡɚɩɵɥɟɧɧɨɫɬɢ ɨɱɢɳɚɟɦɵɯ ɝɚɡɨɜ 30 ɝ/ɦ3, ɩɪɟɞɟɥɶɧɨɣ 



25 

 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɱɢɳɚɟɦɨɝɨ ɝɚɡɚ 400 °ɋ, ɭɞɟɥɶɧɨɦ ɨɪɨɲɟɧɢɢ 0,5-2,5 ɦ3/ɦ3 ɢ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ 6-12 ɤɉɚ. 

ɗɥɟɤɬɪɨɮɢɥɶɬɪ 

ȼ °ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ °ɨɱɢɫɬɤɚ °ɝɚɡɨɜ ɨɬ ɬɜɟɪɞɵɯ ɢ °ɠɢɞɤɢɯ ɱɚɫɬɢɰ 

ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɥ. ɑɚɫɬɢɰɚɦ ɫɨɨɛɳɚɟɬɫɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɡɚɪɹɞ, ɢ ɨɧɢ ɩɨɞ °ɞɟɣɫɬɜɢɟɦ °ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ °ɩɨɥɹ ɨɫɚɠɞɚɸɬɫɹ ɢɡ 

ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ 

Ɉɫɚɞɢɬɟɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɩɨɥɢɦɟɪɧɵɯ ɫɜɢɧɟɰ ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ 

ɩɥɚɫɬɢɧ, ɢɦɟɸɳɢɯ ɩɨɜɵɲɟɧɧɭɸ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ. Ʉɨɪɨɧɢɪɭɸɳɢɟ ɷɥɟɤɬɪɨɞɵ 

ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɨɫɜɢɧɰɨɜɚɧɧɨɝɨ ɩɪɨɜɨɞɚ. Ɇɚɪɤɢɪɨɜɤɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɒɆɄ 

ɨɡɧɚɱɚɟɬ: 

ɉɪɨɰɟɫɫ ɨɛɟɫɩɵɥɢɜɚɧɢɹ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɫɬɚɞɢɣ: 

 ɩɵɥɟɜɵɟ ɱɚɫɬɢɰɵ, ɩɪɨɯɨɞɹ ɫ ɩɨɬɨɤɨɦ ɝɚɡɚ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ, 

ɩɨɥɭɱɚɸɬ ɡɚɪɹɞ; 

 ɡɚɪɹɠɟɧɧɵɟ ɱɚɫɬɢɰɵ ɩɟɪɟɦɟɳɚɸɬɫɹ ɤ ɷɥɟɤɬɪɨɞɚɦ ɫ 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ ɡɧɚɤɨɦ; 

 ɨɫɚɠɞɚɸɬɫɹ ɧɚ ɷɬɢɯ ɷɥɟɤɬɪɨɞɚɯ; 

 ɭɞɚɥɹɟɬɫɹ ɩɵɥɶ, ɨɫɟɜɲɚɹ ɧɚ ɷɥɟɤɬɪɨɞɚɯ.  

Ɂɚɪɹɞɤɚ ɱɚɫɬɢɰ ɩɟɪɜɵɣ ɨɫɧɨɜɧɨɣ ɲɚɝ ɩɪɨɰɟɫɫɚ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 

ɨɫɚɠɞɟɧɢɹ. Ȼɨɥɶɲɢɧɫɬɜɨ ɱɚɫɬɢɰ, ɫ ɤɨɬɨɪɵɦɢ ɩɪɢɯɨɞɢɬɫɹ ɢɦɟɬɶ ɞɟɥɨ ɩɪɢ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɝɚɡɨɨɱɢɫɬɤɟ, ɫɚɦɢ ɩɨ ɫɟɛɟ ɧɟɫɭɬ ɧɟɤɨɬɨɪɵɣ ɡɚɪɹɞ, 

ɩɪɢɨɛɪɟɬɟɧɧɵɣ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ, ɨɞɧɚɤɨ ɷɬɢ ɡɚɪɹɞɵ ɫɥɢɲɤɨɦ ɦɚɥɵ, 

ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɟ ɨɫɚɠɞɟɧɢɟ. ɇɚ ɩɪɚɤɬɢɤɟ ɡɚɪɹɞɤɚ ɱɚɫɬɢɰ 

ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɨɩɭɫɤɚɧɢɟɦ ɱɚɫɬɢɰ ɱɟɪɟɡ ɤɨɪɨɧɭ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɦɟɠɞɭ 

ɷɥɟɤɬɪɨɞɚɦɢ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. Ɇɨɠɧɨ  ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɩɨɥɨɠɢɬɟɥɶɧɭɸ  ɢ 

ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɤɨɪɨɧɭ, ɧɨ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɝɚɡɨɨɱɢɫɬɤɢ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ 

ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɤɨɪɨɧɚ ɢɡ-ɡɚ ɛɨɥɶɲɟɣ ɫɬɚɛɢɥɶɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 

ɛɨɥɶɲɢɯ ɪɚɛɨɱɢɯ ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ, ɧɨ ɩɪɢ ɨɱɢɫɬɤɟ ɜɨɡɞɭɯɚ 

ɢɫɩɨɥɶɡɭɸɬ ɬɨɥɶɤɨ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɤɨɪɨɧɭ, ɬɚɤ ɤɚɤ ɨɧɚ ɞɚɟɬ ɦɟɧɶɲɟ ɚɡɨɧɚ. 
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2.3 ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɨɣ ɜ ɩɪɨɟɤɬɟ ɬɟɯɧɨɥɨɝɢɢ 

 

Ɍɚɤ ɤɚɤ ɫɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ ɢ ɬɪɭɛɵ 

ȼɟɧɬɭɪɢ ɷɮɮɟɤɬɢɜɧɨ ɨɱɢɳɚɸɬ ɝɚɡ ɨɬ ɦɟɥɤɨɞɢɫɩɟɪɫɬɧɨɣ ɩɵɥɢ, ɚ ɝɚɛɚɪɢɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɟɝɨ, ɚ ɬɚɤ ɠɟ ɫɨɞɟɪɠɚɧɢɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɜ ɫɜɹɡɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜɚ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɞɟɥɚɟɬ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɜɢɞɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. Ɋɚɫɫɦɨɬɪɟɜ ɩɪɢɬɨɤ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɮɢɥɶɬɪɨɜ ɢ 

ɢɯ ɟɫɬɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɚ ɬɚɤ ɠɟ ɭɱɢɬɵɜɚɹ ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɛɵɥɨ 

ɩɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɪɨɟɤɬɟ ɭɱɚɫɬɤɚ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɤɨɚɝɭɥɹɬɨɪ ȼɟɧɬɭɪɢ. 

°ȼ ɨɫɧɨɜɟ °ɦɨɤɪɨɝɨ °ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ °ɥɟɠɢɬ ɤɨɧɬɚɤɬ °ɡɚɩɵɥɟɧɧɨɝɨ ɝɚɡɨɜɨɝɨ 

°ɩɨɬɨɤɚ ɫ ɠɢɞɤɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɡɚɯɜɚɬɵɜɚɟɬ ɜɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ ɢ ɭɧɨɫɢɬ ɢɯ ɢɡ 

ɚɩɩɚɪɚɬɚ ɜɢɞɟ ɲɥɚɦɚ. Ɇɟɬɨɞ ɦɨɤɪɨɣ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɩɵɥɢ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬ ɢ 

ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɷɮɮɟɤɬɢɜɟɧ.  

Ⱦɨɫɬɨɢɧɫɬɜɚ ɦɨɤɪɵɯ ɩɵɥɟɭɥɨɜɢɬɟɥɟɣ: 

 ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɚɹ ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ; 

 ɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɥɚɜɥɢɜɚɧɢɹ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ, ɧɚɩɪɢɦɟɪ, 

ɫɤɪɭɛɛɟɪɵ ȼɟɧɬɭɪɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɱɚɫɬɢɰ ɦɟɧɶɲɟ 

<1 ɦɤɦ; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ 

ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɚɡɨɜ, ɚ ɬɚɤɠɟ ɜ ɫɥɭɱɚɟ ɨɩɚɫɧɨɫɬɢ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɢɥɢ 

ɜɡɪɵɜɚ ɨɱɢɳɚɟɦɵɯ ɝɚɡɨɜ ɢɥɢ ɭɥɚɜɥɢɜɚɟɦɨɣ ɩɵɥɢ; 

 °ɜɨɡɦɨɠɧɨɫɬɶ °ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ °ɨɫɭɳɟɫɬɜɥɟɧɢɹ °ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ 

ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ (ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɟ), ɢɡɜɥɟɱɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɢɦɟɫɟɣ 

(ɚɛɫɨɪɛɰɢɹ) ɢ ɨɯɥɚɠɞɟɧɢɹ ɝɚɡɨɜ (ɤɨɧɬɚɤɬɧɵɣ ɬɟɩɥɨɨɛɦɟɧ). 

ɇɟɞɨɫɬɚɬɤɢ ɦɟɬɨɞɚ ɦɨɤɪɨɝɨ ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ: 

 ɭɥɚɜɥɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɜɵɞɟɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɥɚɦɚ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɨɛɪɚɛɨɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫ ɭɞɨɪɨɠɚɧɢɟɦ 

ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ; 
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 ɜ ɫɥɭɱɚɟ ɨɱɢɫɬɤɢ ɚɝɪɟɫɫɢɜɧɵɯ ɝɚɡɨɜ ɚɩɩɚɪɚɬɭɪɭ ɢ ɤɨɦɦɭɧɢɤɚɰɢɢ 

ɧɟɨɛɯɨɞɢɦɨ ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɢɡ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɩɪɢɦɟɧɹɬɶ 

ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ ɩɨɤɪɵɬɢɹ. 

°Ɉɫɨɛɟɧɧɨɫɬɶɸ ɤɨɚɝɭɥɹɬɨɪɚ ȼɟɧɬɭɪɢ ɹɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɭɟɦɚɹ ɝɨɪɥɨɜɢɧɚ, 

ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ° ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ °ɞɚɧɧɨɝɨ ɚɩɩɚɪɚɬɚ, ɚ ɬɚɤɠɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɥёɧɨɱɧɨɟ ɨɪɨɲɟɧɢɟ ɱɬɨ ɩɨɡɜɨɥɹɟɬ °ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɟɟ 

ɨɱɢɫɬɢɬɶ °ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ °ɝɚɡ ɩɨ °ɫɪɚɜɧɟɧɢɸ ɫ °ɞɪɭɝɢɦɢ °ɚɩɩɚɪɚɬɚɦɢ ɷɬɨɝɨ ɠɟ 

ɬɢɩɚ.  
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3 Ɋɟɠɢɦɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɢ 

 

°ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ °ɢɫɯɨɞɧɵɯ °ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ °ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɢ ɜ ɩɟɪɜɨɦ 

ɩɟɪɢɨɞɟ. 

Ȼɨɝɚɬɵɣ ɲɬɟɣɧ ɩɟɱɢ ȼɚɧɸɤɨɜɚ (ɉȼ)  

Ȼɨɝɚɬɵɣ °ɲɬɟɣɧ ɉȼ (ɠɢɞɤɢɣ) °ɩɪɟɞɫɬɚɜɥɹɟɬ °ɫɨɛɨɣ ɪɚɫɩɥɚɜ °ɫɭɥɶɮɢɞɨɜ 

ɦɟɞɢ ɢ ɠɟɥɟɡɚ (Cu2S ɢ FeS) ɫ ɧɟɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɭɥɶɮɢɞɨɜ ɞɪɭɝɢɯ 

ɦɟɬɚɥɥɨɜ. ɉɪɢ ɜɫɟɣ ɫɥɨɠɧɨɫɬɢ ɲɬɟɣɧɨɜɨɝɨ ɪɚɫɩɥɚɜɚ ɨɧ ɜ ɨɫɧɨɜɧɨɦ ɫɨɫɬɨɢɬ ɢɡ 

ɦɟɞɢ, ɠɟɥɟɡɚ ɢ ɫɟɪɵ. ɋɭɦɦɚ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 80 ɞɨ 90 % ɨɛɳɟɣ 

ɦɚɫɫɵ ɲɬɟɣɧɚ. ɇɚ ɞɨɥɸ ɫɭɥɶɮɢɞɨɜ ɰɢɧɤɚ, ɫɜɢɧɰɚ, ɧɢɤɟɥɹ, ɚ ɬɚɤɠɟ ɨɤɢɫɥɨɜ 

ɠɟɥɟɡɚ, ɤɪɟɦɧɢɹ, ɚɥɸɦɢɧɢɹ, ɤɚɥɶɰɢɹ ɩɪɢɯɨɞɢɬɫɹ ɨɬ 10 ɞɨ 20 %. ȼ ɲɬɟɣɧɟ ɉȼ 

ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɢɦɵ ɞɪɚɝɨɰɟɧɧɵɟ ɦɟɬɚɥɥɵ.  

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɲɬɟɣɧɚ ɉȼ: 

ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ, 0ɋ           ɨɬ 900 ɞɨ 1150; 

ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɥɚɜɚ, ɝ/ɞɦ3                       ɨɬ 4,6 ɞɨ 5,2. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɢ ɭɞɟɥɶɧɵɣ ɜɟɫ ɲɬɟɣɧɚ ɹɜɥɹɸɬɫɹ ɜɚɠɧɵɦɢ ɟɝɨ 

ɫɜɨɣɫɬɜɚɦɢ ɢ ɡɚɜɢɫɹɬ ɨɬ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ. Ȼɨɝɚɬɵɟ ɲɬɟɣɧɵ ɢɦɟɸɬ ɛɨɥɶɲɨɣ 

ɭɞɟɥɶɧɵɣ ɜɟɫ ɢ ɛɨɥɟɟ ɬɭɝɨɩɥɚɜɤɢ, ɱɟɦ ɛɟɞɧɵɟ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɲɬɟɣɧɨɜ ɉȼ 

ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɲɬɟɣɧɨɜ ɉȼ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ,% 

ɉȼ-2 ɉȼ-3 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɧɢɤɟɥɹ Ni 3,46 3,54 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɦɟɞɢ Cu 62,5 59,7 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɤɨɛɚɥɶɬɚ  0,06 0,07 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɠɟɥɟɡɚ Fe 10,7 12,7 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɟɪɵ S 22,8 23,2 

ɉɪɨɱɢɟ, ɜ ɬɨɦ ɱɢɫɥɟ ȾɆ ɢ ɉ 0,48 0,79 

ɂɬɨɝɨ: 100,00 100,00 
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ɏɢɦɢɱɟɫɤɢɣ ɢ ɪɚɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜɵ ɲɬɟɣɧɚ ɢ ɯɨɥɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɩɪɢɧɹɬɵɟ ɜ ɧɚɫɬɨɹɳɢɯ ɪɚɫɱёɬɚɯ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 1, 1.1, 1.2  
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Ɍɚɛɥɢɰɚ 1.1 – ɏɢɦɢɱɟɫɤɢɣ ɢ ɪɚɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜ ɲɬɟɣɧɚ 

 ɗɥɟɦɟɧɬɵ  

ȼɫɟɝɨ Cu Fe Ni Co Ca Si S O C H N ɉɪɨɱ. 

Ⱥɬɨɦɧɚɹ ɦɚɫɫɚ  

63,55 

 

55,85 

 

58,71 

 

58,93 

 

40,08 

 

28,09 

 

32,06 

 

16,00 

 

12,01 

 

1,00 

 

14,01 

  

% 

 

ɤɝ 

ɋɨɟɞɢɧɟɧɢɹ Ɋɚɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜ, % 

 

Cu2 S 60,00      15,26      75,26 75,26 

FeS  10,7     6,14      16,84 16,84 

NiS   3,46    3,78      7,24 7,24 

CoS    0,04   0,02      0,06 0,06 

ɉɪɨɱɢɟ       -     0,60 0,60 0,60 

ɂɬɨɝɨ, % 60,00 10,7 3,46 0,04   25,20     0,60 100,0  

ɂɬɨɝɨ, ɤɝ 60,00 10,7 3,46 0,04   25,20     0,60  100,0 
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Ɍɚɛɥɢɰɚ 1.2 – ɏɢɦɢɱɟɫɤɢɣ ɢ ɪɚɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜ ɯɨɥɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

Ⱥɬɨɦɧɚɹ 

ɦɚɫɫɚ 

ɗɥɟɦɟɧɬɵ  

ȼɫɟɝɨ Cu Fe Ni Co Ca Si S O C H N ɉɪɨɱɢɟ 

 

63,55 

 

55,85 

 

58,71 

 

58,93 

 

40,08 

 

28,09 

 

32,06 

 

16,00 

 

12,01 

 

1,00 

 

14,01 

  

% 

 

ɤɝ 

Ʉɨɦɩɨɧɟɧɬɵ Ɋɚɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜ, % 

Cu 18,00            18,00 1,44 

Cu2S 18,00      4,58      22,58 1,83 

NiS   2,78    3,04      5,82 0,47 

CoS    0,15   0,30      0,45 0,04 

FeS  6,60     3,79      10,39 0,84 

Fe3O4  5,30      2,02     7,32 0,60 

2FeO*SiO2  14,60    2,01  4,59     21,20 1,72 

SiO2      2,86  3,26     6,12 0,50 

CaO     1,43   0,57     2,00 0,16 

ɉɪɨɱɢɟ*            6,12 6,12 0,50 

ɂɬɨɝɨ, % 36,00 26,50 2,78 0,15 1,43 4,87 11,71 10,44 - - - 6,12 100,00  

ɂɬɨɝɨ, ɤɝ 2,92 2,15 0,23 0,01 0,11 0,40 0,93 0,85    0,50  8,10 

 ȼ ɬɨɦ ɱɢɫɥɟ  ɝɥɢɧɨɡёɦɚ   5,0%. 
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ɉɟɫɱɚɧɢɤ ɮɥɸɫɨɜɵɣ ɩɨɫɥɟ ɝɪɨɯɨɱɟɧɢɹ (ɤɪɭɩɧɚɹ ɮɪɚɤɰɢɹ) 

ȼ ɩɟɫɱɚɧɢɤɟ ɦɚɫɫɨɜɚɹ ɞɨɥɹ, %: ɨɤɫɢɞɚ ɤɪɟɦɧɢɹ SiO2 – 78,0, ɨɤɫɢɞɚ 

ɤɚɥɶɰɢɹ CaO – 2,0 ɨɤɫɢɞɚ ɦɚɝɧɢɹ MgO – 0,5, ɝɥɢɧɨɡёɦɚ Al2O3 – 8,5, ɝɟɦɚɬɢɬɚ 

Fe2O3 – 2,5. 

Ȼɟɞɧɵɟ ɨɛɨɪɨɬɵ 

ȼ ɛɟɞɧɵɯ ɨɛɨɪɨɬɚɯ ɫɨɞɟɪɠɚɬɫɹ, %: ɦɟɞɶCu – 36,0, ɧɢɤɟɥɶ Ni - 2,78, 

ɤɨɛɚɥɶɬ Co - 0,15, ɫɟɪɚ S – 8,0, ɨɤɫɢɞɤɪɟɦɧɢɹ SiO2  – 7,0 ɠɟɥɟɡɨ Fe – 26,5, Ʉȼɋ – 

ɤɨɦɩɪɟɫɫɨɪɧɵɣ ɜɨɡɞɭɯ ɫɭɯɨɣ. ɋɨɞɟɪɠɢɬ, % ɦɚɫɫ.: ɤɢɫɥɨɪɨɞ Ɉ2- 25, ɚɡɨɬ N2  - 75. 

Ȼɨɝɚɬɚɹ ɦɚɫɫɚ 

Ȼɨɝɚɬɭɸ ɦɟɬɚɥɥɚɦɢ ɦɚɫɫɭ ɩɨɥɭɱɚɸɬ ɜ ɤɨɧɜɟɪɬɟɪɚɯ ɜ ɩɟɪɜɨɦ ɩɟɪɢɨɞɟ 

ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ ɢ ɩɪɢ ɪɚɮɢɧɢɪɨɜɚɧɢɢ ɲɥɚɤɚ ɧɢɤɟɥɟɜɨɝɨ ɩɟɪɜɢɱɧɨɝɨ. 

ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɥɚɜ ɫɭɥɶɮɢɞɨɜ ɦɟɞɢ, ɧɢɤɟɥɹ, ɠɟɥɟɡɚ ɢ ɞɪ. ɉɨɫɥɟ 

ɩɨɥɭɱɟɧɢɹ ɦɚɫɫɵ ɟɟ ɫɥɢɜɚɸɬ ɜ ɨɲɥɚɤɨɜɚɧɧɵɟ ɤɨɜɲɢ ɨɛɴɟɦɨɦ ɞɨ 10,8 ɦ3 ɢ ɩɪɢ 

ɩɨɦɨɳɢ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɢ ɡɚɥɢɜɚɸɬ ɜ ɤɨɧɜɟɪɬɟɪ, 

ɧɚɯɨɞɹɳɢɣɫɹ ɧɚ ɜɬɨɪɨɦ ɩɟɪɢɨɞɟ ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ ɥɢɛɨ, ɫɬɚɜɹɬ ɤɨɧɜɟɪɬɟɪ ɧɚ 

ɜɬɨɪɨɣ ɩɟɪɢɨɞ ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ.  

 Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɜɵɞɚɱɟ ɜ 0ɋ – ɨɤɨɥɨ 1200. 

 ɉɥɨɬɧɨɫɬɶ ɪɚɫɩɥɚɜ ɜ ɬ/ɦ3 – ɞɨ 5,2. 

 ɋɪɟɞɧɹɹ ɦɚɫɫɚ ɛɨɝɚɬɨɣ ɦɚɫɫɵ ɜ ɤɨɜɲɟ – ɞɨ 28,0 ɬ. 

Ȼɨɝɚɬɚɹ ɦɚɫɫɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɫɵɪɶɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɱɟɪɧɨɜɨɣ ɦɟɞɢ 

ɜɨ ɜɬɨɪɨɦ ɩɟɪɢɨɞɟ ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɛɨɝɚɬɨɣ ɦɚɫɫɵ 

ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 1.3 ɢ 1.3.1. 
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Ɍɚɛɥɢɰɚ 1.3 – ɏɢɦɢɱɟɫɤɢɣ ɢ ɪɚɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜ ɛɨɝɚɬɨɣ ɦɚɫɫɵ 
 ɗɥɟɦɟɧɬɵ  

ȼɫɟɝɨ Cu Fe Ni Co Ca Si S O C H N ɉɪɨɱ. 

Ⱥɬɨɦɧɚɹ 

ɦɚɫɫɚ 

 

63,55 

 

55,85 

 

58,71 

 

58,93 

 

40,08 

 

28,09 

 

32,06 

 

16,00 

 

12,01 

 

1,00 

 

14,01 

  

% 

 

ɤɝ 

Ʉɨɦɩɨɧɟɧɬɵ Ɋɚɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜ, % 

Cu 1,59      -      1,59 1,41 

Cu2 S 68,10      17,15      85,25 75,55 

NiS   4,08    4,45      8,53 7,56 

CoS    0,07   0,04      0,11 0,10 

FeS  2,40     1,78      4,18 3,70 

ɉɪɨɱɢɟ*            0,34 0,34 0,30 

ɂɬɨɝɨ, % 69,69 2,40 4,08 0,07   23,42     0,34 100,0  

ɂɬɨɝɨ, ɤɝ 61,76 2,13 3,62 0,06   20,75     0,30  88,62 
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Ɍɚɛɥɢɰɚ 1.3.1 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɛɨɝɚɬɨɣ ɦɚɫɫɵ  
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɤɚɡɚɬɟɥɹ 
Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

Ni Cu Co Fe Sɨɛɳ. ɂɬɨɝɨ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ, % 5,8 70,3 0,04 2,4 20 98,54 
 

ɒɥɚɤ ɤɨɧɜɟɪɬɟɪɧɵɣ ɠɢɞɤɢɣ  

ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɟɪɜɨɝɨ ɩɟɪɢɨɞɚ ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ ɦɚɝɧɟɡɢɬ ɤɨɧɜɟɪɬɟɪɧɵɣ ɲɥɚɤ 

ɫɥɢɜɚɸɬ ɜ ɤɨɜɲ. Ʉɨɜɲ ɫɨ ɲɥɚɤɨɦ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ  ɩɪɢ ɩɨɦɨɳɢ ɦɨɫɬɨɜɨɝɨ 

ɤɪɚɧɚ ɢ ɡɚɥɢɜɚɸɬ ɱɟɪɟɡ ɡɚɥɢɜɨɱɧɵɣ ɠɟɥɨɛ ɜ ɉȼ ɞɥɹ  ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɢɡɜɥɟɱɟɧɢɹ ɐɆ. 

Ʉɨɧɜɟɪɬɟɪɧɵɟ ɲɥɚɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɚɬɦɨɫɮɟɪɚ ɠɟɥɟɡɨɫɢɥɢɤɚɬɧɵɣ ɪɚɫɩɥɚɜ ɧɚ 

ɨɫɧɨɜɟ ɮɚɹɥɢɬɚ ɫ ɪɚɫɬɜɨɪɟɧɧɵɦɢ ɜ ɧɟɦ ɦɚɝɧɟɬɢɬɨɦ ɢ ɨɤɫɢɞɚɦɢ ɐɆ. ȼ ɪɚɫɩɥɚɜɟ 

ɜ ɧɟɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɭɥɶɮɢɞɵ. Ɇɚɝɧɟɬɢɬ ɦɨɠɟɬ 

ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɟɜɵɲɚɸɳɟɣ ɩɪɟɞɟɥ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɜ 

ɮɚɹɥɢɬɟ (26-28 %). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɱɚɫɬɶ ɦɚɝɧɟɬɢɬɚ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɜɢɞɟ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɮɚɡɵ. ɐɆ ɜ ɲɥɚɤɚɯ ɫɜɹɡɚɧɵ ɫ ɤɢɫɥɨɪɨɞɨɦ ɢ ɫɟɪɨɣ. Ɇɟɞɶ ɜ 

ɧɟɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɦɨɠɟɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ ɜɢɞɟ ɦɟɬɚɥɥɚ. Ɋɚɰɢɨɧɚɥɶɧɵɣ 

ɫɨɫɬɚɜ ɤɨɧɜɟɪɬɟɪɧɨɝɨ ɲɥɚɤɚ, ɩɪɢɧɹɬɵɣ ɜ ɪɚɫɱёɬɚɯ ɛɚɥɚɧɫɨɜ, ɩɪɢɜɟɞɟɧ ɜ 

ɬɚɛɥɢɰɟ 1.4. 

Ⱦɨɛɚɜɤɢ ɜɨ ɜɬɨɪɨɦ ɩɟɪɢɨɞɟ ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ 

Ɉɛɨɪɨɬɵ ɛɨɝɚɬɵɟ ɉɐ  

ȼ ɨɛɨɪɨɬɚɯ ɢɡ ɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ (ɉɐ), %: ɦɟɞɢ Cu -28,0, ɧɢɤɟɥɹ Ni - 11,0, 

ɤɨɛɚɥɶɬɚ ɋɨ – 0,22, ɫɟɪɵS-1,9, ɨɤɫɢɞɚɤɪɟɦɧɢɹ SiO2 - 6,5, ɠɟɥɟɡɚ Fe – 29,0. 

ɋɤɪɚɩ ɚɧɨɞɧɵɣ 

ȼ ɫɤɪɚɩɟ ɦɟɞɶ Cu – 99,35 %, ɧɢɤɟɥɶ Ni – 0,55% ɢ ɤɢɫɥɨɪɨɞ Ɉ2-0,1%. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɞɭɤɬɨɜ ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ ɜɬɨɪɨɝɨ ɩɟɪɢɨɞɚ 

Ɇɟɞɶ ɱɟɪɧɨɜɚɹ 

Ɋɚɫɩɥɚɜ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɜ ɤɨɜɲɚɯ ɩɪɢ ɩɨɦɨɳɢ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ. 

ɉɍ-3 ɧɚ ɨɝɧɟɜɨɟ ɪɚɮɢɧɢɪɨɜɚɧɢɟ. ɑɟɪɧɨɜɚɹ ɦɟɞɶ ɫɨɞɟɪɠɢɬ ɩɪɢɦɟɫɢ: 

ɧɢɤɟɥɶ, ɫɟɪɭ, ɠɟɥɟɡɨ, ɤɨɛɚɥɶɬ, ɫɟɥɟɧ, ɬɟɥɥɭɪ, ȾɆ, ɚ ɬɚɤɠɟ ɪɚɫɬɜɨɪɟɧɧɵɟ ɝɚɡɵ – 

ɞɢɨɤɫɢɞ ɫɟɪɵ ɠɢɥɟɡɚ(SO2), ɤɢɫɥɨɪɨɞ (Ɉ2), ɚɡɨɬ (N2). 
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Ɍɚɛɥɢɰɚ 1.4 – Ɋɚɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜ ɤɨɧɜɟɪɬɟɪɧɨɝɨ ɲɥɚɤɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɤɨɦɩɨɧɟɧɬɚ 

(ɯɢɦɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ) 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ, % 

ɂɬɨɝɨ Cu Ni Co Fe S O2 Ɉɤɫɢɞɵ 

Ca,Mg,Al 

SiO2 ɉɪɨ- 

ɱɢɟ 

ɋɭɥɶɮɢɞ ɦɟɞɢ (Cu2S) 4,86 3,88    0,98     

Ɉɤɫɢɞ ɦɟɞɢ (Cu2O) 0,27 0,24     0,03    

Ɇɟɞɶ ɦɟɬɚɥɥɢɱɟɫɤɚɹ 

(Cu) 

0,20 0,20         

ɋɭɥɶɮɢɞ ɧɢɤɟɥɹ (Ni3S2) 0,97  0,71   0,26     

Ɉɤɫɢɞ ɧɢɤɟɥɹ (NiO) 2,09  1,64    0,45    

ɋɭɥɶɮɢɞ ɤɨɛɚɥɶɬɚ (CoS) 0,03   0,02  0,01     

Ɉɤɫɢɞ ɤɨɛɚɥɶɬɚ (CoO) 0,25   0,2   0,05    

Ɏɚɹɥɢɬ (2FeO*SiO2) 42,28    23,19  6,64  12,45  

Ɇɚɝɧɟɬɢɬ (Fe3O4) 36,20    26,19  10,01    

Ɉɤɫɢɞ ɤɪɟɦɧɢɹ (SiO2) 6,54        6,54  

ɋɢɥɢɤɚɬɵ Ca, Mg, Al 9,86       2,85 2,01  

ɉɪɨɱɢɟ 1,45         1,45 

ɂɌɈȽɈ 100,0 4,32 2,35 0,22 49,38 1,25 17,18 2,85 21,0 1,45 

 

ɉɪɢɦɟɫɢ ɜ ɱɟɪɧɨɜɨɣ ɦɟɞɢ ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɫɬɜɨɪɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɜ ɜɢɞɟ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ. Ɋɚɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜ ɱɟɪɧɨɜɨɣ ɦɟɞɢ ɩɪɢɜɟɞɟɧ ɜ 

ɬɚɛɥɢɰɟ 1.5. 

ɉɥɨɬɧɨɫɬɶ ɪɚɫɩɥɚɜɚ ɱɟɪɧɨɜɨɣ ɦɟɞɢ ɜ ɬ/ɦ3 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1100 0ɋ-8,2.  

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɱɟɪɧɨɜɨɣ ɦɟɞɢ ɜ 0ɋ – 1083.  

ɇɢɤɟɥɟɜɵɣ ɲɥɚɤ  

ɇɢɤɟɥɟɜɵɣ ɲɥɚɤ ɨɛɪɚɡɭɟɬɫɹ ɜɨ ɜɬɨɪɨɦ ɩɟɪɢɨɞɟ ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ. ɉɨɫɥɟ 

ɪɚɮɢɧɢɪɨɜɚɧɢɹ ɪɚɫɩɥɚɜɚ ɲɬɟɣɧɨɦ ɉȼ ɟɝɨ ɜɵɝɪɭɠɚɸɬ ɜ ɲɥɚɤɨɜɧɢ, ɢ ɨɬɩɪɚɜɥɹɸɬ ɧɚ ɞɥɹ 

ɨɯɥɚɠɞɟɧɢɹ, ɞɪɨɛɥɟɧɢɹ, ɫɨɪɬɢɪɨɜɤɢ ɢ ɨɬɝɪɭɡɤɢ ɩɨɬɪɟɛɢɬɟɥɹɦ.  

 Ɍɟɦɩɟɪɚɬɭɪɚ ɧɢɤɟɥɟɜɨɝɨ ɲɥɚɤɚ ɜ 0ɋ – ɞɨ1160. 

 ɉɥɨɬɧɨɫɬɶ ɧɢɤɟɥɟɜɨɝɨ ɲɥɚɤɚ ɜ ɬ/ɦ3–  ɞɨ 5,4. 
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Ɍɚɛɥɢɰɚ 1.5 – Ɋɚɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜ ɱɟɪɧɨɜɨɣ ɦɟɞɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ Ɇɚɫɫɨɜɚɹ  ɞɨɥɹ,  % 

ɢɬɨɝɨ: Cu Ni Co Fe S O2 

Ɇɟɞɶ ɦɟɬɚɥɥɢɱɟɫɤɚɹ (Cu) 91,83 91,83      

ɋɭɥɶɮɢɞ ɦɟɞɢ (Cu2S) 0,09 0,06   0,03   

Ɉɤɫɢɞ ɦɟɞɢ (Cu2O) 7,16 6,36    0,8  

Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɧɢɤɟɥɶ(Ni) 0,86  0,86     

Ɇɟɬɚɥɥɢɱɟɫɤɨɟ ɠɟɥɟɡɨ (Fe) 0,03   0,03    

ɉɪɨɱɢɟ 0,03      0,03 

ɂɬɨɝɨ: 100,0 98,25 0,86 0,03 0,03 0,8 0,03 

 

 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɧɢɤɟɥɟɜɨɝɨ ɲɥɚɤɚ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɵ ɋɌɉ 

0401.14.55-2-37. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɢɤɟɥɟɜɨɝɨ ɲɥɚɤɚ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 1.6. 

 
Ɍɚɛɥɢɰɚ 1.6 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɢɤɟɥɟɜɨɝɨ ɲɥɚɤɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
 

Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ni Cu Co Fe S 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ, % 9,6 21,9 0,213 36,4 4,8 
 
Ʉɨɧɜɟɪɬɟɪɧɚɹ ɩɵɥɶ 

Ʉɨɧɜɟɪɬɟɪɧɚɹ ɩɵɥɶ ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɱɢɫɬɤɢ ɜ ɞɜɟ ɫɬɚɞɢɢ 

ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ. Ƚɪɭɛɚɹ ɤɨɧɜɟɪɬɟɪɧɚɹ ɩɵɥɶ ɩɨɫɥɟ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɨɱɢɫɬɤɢ ɢ 

ɦɟɥɤɚɹ – ɩɨɫɥɟ ɜɬɨɪɨɣ ɫɦɟɲɢɜɚɸɬɫɹ, ɢ ɩɨɥɭɱɚɟɬɫɹ ɤɨɧɜɟɪɬɟɪɧɚɹ ɩɵɥɶ, ɤɨɬɨɪɚɹ 

ɹɜɥɹɟɬɫɹ ɨɛɨɪɨɬɧɵɦ ɩɪɨɞɭɤɬɨɦ. ɉɵɥɶ ɤɨɧɜɟɪɬɟɪɧɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɯɨɣ 

ɫɵɩɭɱɢɣ ɦɟɥɤɨɤɭɫɤɨɜɨɣ ɩɪɨɞɭɤɬ ɫɟɪɨ-ɱɟɪɧɨɝɨ ɰɜɟɬɚ ɫ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ ɞɨ 10 

ɦɦ. 

 ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ ɜ ɬ/ɦ3 – 3.2; 

 ȼɵɯɨɞ ɤɨɧɜɟɪɬɟɪɧɨɣ ɩɵɥɢ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 1,2 % ɨɬ ɦɚɫɫɵ ɦɟɬɚɥɥɨɜ, 

ɡɚɝɪɭɠɟɧɧɵɯ ɫ ɢɫɯɨɞɧɵɦ ɫɵɪɶɟɦ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ ɲɬɟɣɧɚ ɉȼ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 
6 
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Ɋɢɫɭɧɨɤ 6 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ  

 

Ƚɚɡɵ ɨɬɯɨɞɹɳɢɟ ɤɨɧɜɟɪɬɟɪɧɵɟ 

ȼ ɩɪɨɰɟɫɫɟ ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɨɬɯɨɞɹɳɢɟ ɝɚɡɵ, ɤɨɬɨɪɵɟ 

ɨɱɢɳɚɸɬɫɹ ɨɬ ɩɵɥɢ ɜ ɞɜɟ ɫɬɚɞɢɢ: ɜ ɩɵɥɟɜɨɣ ɤɚɦɟɪɟ, ɜ ɛɚɬɚɪɟɣɧɵɯ ɰɢɤɥɨɧɚɯ. ȼ 

ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɥɭɱɲɢɬɶ ɨɱɢɫɬɤɭ ɝɚɡɚ ɨɬ ɩɵɥɢ ɩɭɬёɦ ɞɨɛɚɜɥɟɧɢɹ ɤ 

ɢɦɟɸɳɢɦɫɹ ɝɚɡɨɨɱɢɫɬɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɜɢɞɟ 

ɬɪɭɛ ȼɟɧɬɭɪɢ ɢ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. 

ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɛɭɞɭɬ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɚɫɱёɬɨɜ. 
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4 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɡɞɟɥ 
 

 

4.1 Ɋɚɫɱёɬ ɛɚɬɚɪɟɣɧɵɯ ɰɢɤɥɨɧɨɜ 

 

ȼ  ɰɢɤɥɨɧɚɯ ɬɢɩɚ ɇɂɂɈȽȺɁ ɨɱɢɳɚɟɬɫɹ ɨɬ ɩɵɥɢ 180000 ɦ3  ɝɚɡɚ ɡɚ 1 ɱɚɫ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 320 0ɋ. 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɚɬɦɨɫɮɟɪɨɣ ɤ ɧɨɪɦɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ,  ɫɨɫɬɚɜɥɹɟɬ  

1,39 ɤɝ/ɦ3. ɉɥɨɬɧɨɫɬɶ ɩɵɥɢ – 6000 ɤɝ/ɦ3. 

°Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ  °ɝɪɭɩɩɵ °ɰɢɤɥɨɧɨɜ ɇɂɂɈȽȺɁ ɧɟ ɞɨɥɠɧɨ 

ɩɪɟɜɵɲɚɬɶ 800 ɉɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɞɥɟɠɚɳɟɣ ɭɥɚɜɥɢɜɚɧɢɸ ɩɵɥɢ, ɨɩɪɟɞɟɥёɧɧɚɹ ɦɟɬɨɞɨɦ 

ɜɨɡɞɭɲɧɨɣ ɩɵɥɢ ɫɟɩɚɪɚɰɢɢ, ɫɥɟɞɭɸɳɚɹ, ɬɚɛɥɢɰɚ 1.7. 

 

Ɍɚɛɥɢɰɚ 1.7 Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɩɵɥɢ  

Ɏɪɚɤɰɢɹ, ɦɤɦ ɉɪɢɧɹɬɵɣ ɫɪɟɞɧɢɣ ɪɚɡɦɟɪ 

ɱɚɫɬɢɰ. ɦɤɦ 

ɋɨɞɟɪɠɚɧɢɟ ɮɪɚɤɰɢɢ %( ɩɨ 

ɦɚɫɫɟ) 

<5 2,5 10 

5 – 10 7,5 15 

10 – 30 20 26 

30 – 50 40 38 

>50 70 11 

 

ı= 2,2 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɩɵɥɢ ɜ ɝɚɡɟ ɧɚ ɜɯɨɞɟ ɜ ɰɢɤɥɨɧ 25 ɝ/ɦ3. 

°ɉɪɢ °ɧɟɨɛɯɨɞɢɦɨɫɬɢ °ɨɛɟɫɩɟɱɟɧɢɹ °ɛɨɥɶɲɨɣ °ɩɪɨɩɭɫɤɧɨɣ °ɫɩɨɫɨɛɧɨɫɬɢ 

ɢɫɩɨɥɶɡɭɸɬ ɛɚɬɚɪɟɣɧɵɟ ɰɢɤɥɨɧɵ ɝɪɭɩ ɩɨɜɵɟ(ɦɭɥɶɬɢɰɢɤɥɨɧɵ). Ɉɧɢ ɫɨɫɬɨɹɬ ɢɡ ɰɢɤɥɨɧɧɵɯ 

ɷɥɟɦɟɧɬɨɜ, ɨɛɴɟɞɢɧɟɧɧɵɟ ɜ ɨɞɧɨɦ ɤɨɪɩɭɫɟ ɢ ɢɦɟɸɳɢɯ ɨɛɳɢɣ ɛɭɧɤɟɪ. 

ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ ɜ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ ɪɚɜɧɚ μ – 1.16฀10-6 ɉɚ฀ɫ, 

ɪɚɫɯɨɞ ɟ ɝɚɡɚ V = 180000 ɦ3/ɱ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 
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wonɬ = 4.5 ɦ/ɫ. 
°  

 

Ɉɩɪɟɞɟɥɹɟɦ °ɪɚɫɯɨɞ °ɝɚɡɚ ɱɟɪɟɡ ° ɨɞɢɧ °ɰɢɤɥɨɧɧɵɣ ɷɥɟɦɟɧɬ, ɩɪɢɧɢɦɚɹ ɟɝɨ 

ɞɢɚɦɟɬɪ 250 ɦɦ: 

 

V = 0,785฀ wɨɩɬ ฀D2, ɦ3/ɫ. 

 

V1 = 0,785฀4.5฀0,252 = 0,22 ɦ3/ɫ. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ: 

 

N = V / V1 

 

N = 180000/(3600฀0,22) =50\0,22 = 228 ɲɬ. 

 

ȼɵɛɢɪɚɟɦ ɬɪɢ ɛɚɬɚɪɟɣɧɵɯ ɰɢɤɥɨɧɚ ɬɢɩɚ ɐȻ-254Ɋ, ɫɨɫɬɚɜɥɟɧɧɵɯ ɢɡ 80 

ɜɨɡɜɪɚɬɧɨ-ɩɨɬɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɬɢɩɚ "ɪɨɡɟɬɤɚ". ɉɪɢ ɜɵɛɨɪɟ 

ɬɢɩɚ ɰɢɤɥɨɧɚ, ɤɪɨɦɟ ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɷɥɟɦɟɧɬɨɜ, ɭɱɢɬɵɜɚɥɨɫɶ ɢ 

ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɫɪɟɞɵ ɜɵɲɟ 1500ɋ, ɧɚɩɪɚɜɥɹɸɳɢɟ ɬɢɩɚ 

"ɪɨɡɟɬɤɚ". 

ɉɪɨɜɟɪɹɟɦ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɱɟɪɟɡ 1 ɷɥɟɦɟɧɬ: 

v = V/(0,785฀ D2฀N) = 4,6 ɦ/ɫ, 

v = 180000/3600/(0,785฀ 0,252฀240) = 50/(0,785฀ 0,252฀240) = 4.2 ɦ/ɫ, 

ɱɬɨ ɛɥɢɡɤɨ ɤ ɨɩɬɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ (4,5 ɦ/ɫ) ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ ɛɚɬɚ-

ɪɟɣɧɨɝɨ ɰɢɤɥɨɧɚ. ɝɪɭɩɩɨɜɵɯ 

ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬɫɬɨɤɫɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɷɥɟɦɟɧɬɚ ξ = 

90 ɢ ɜɵɱɢɫɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɜ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ (ɩɪɢ 320°ɋ) 

ɪɝ = ɪ0 ฀273/(273 + t) 

ɪɝ = 1.390฀273/(273 + 320) = 0.64 ɤɝ/ɦ3 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɰɢɤɥɨɧɟ: 

∆P =Ε(Ɋɝ฀ v2/2) = 90฀0,64฀3.92/2 = 438.05 ɉɚ. 
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ȼɟɥɢɱɢɧɚ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɜ ɰɢɤɥɨɧɟ ɩɪɢɟɦɥɟɦɚ ɞɥɹ ɬɹɝɨɞɭɬɶɟɜɵɯ 

ɭɫɬɪɨɣɫɬɜ, ɪɚɛɨɱɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɰɢɤɥɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 

1.8 

 

Ɍɚɛɥɢɰɚ 1.8 Ɋɚɛɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɰɢɤɥɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 

 

ɉɪɢɦɟɱɚɧɢɟ: ɡɧɚɱɟɧɢɹ d50 ɩɨɥɭɱɟɧɵ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɬɢɩɚ "ɪɨɡɟɬɤɚ" ɢ 

"ɗɧɟɪɝɨɭɝɨɥɶ" ɩɪɢ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ 4,5 ɦ/ɫ, ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɝɚɡɨɜ 

23,7฀10-6 ɉɚɫ, ɩɥɨɬɧɨɫɬɢ ɱɚɫɬɢɰ 2200 ɤɝ/ɦ3 . 

ɉɟɪɟɫɱɢɬɵɜɚɟɦ ɡɧɚɱɟɧɢɟ d50 ɩɪɢ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ: 

 

d50 = d50 
m (D/Dm฀pɱ m

 /pɱ฀ μ/ μm฀ v/ vm)1/2 

 

d50 = 5 (250/250฀2200 /6000฀ 2,38฀10-6/ 23.7฀10-6฀ 4.5/ 3.9)1/2 = 4,36ɦɤɦ. 

 

ɉɨɞɱɢɬɵɜɚɟɦ ɩɚɪɚɦɟɬɪ ɨɫɚɠɞɟɧɢɹ ɯ ɢ ɧɚɯɨɞɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɦɭ 

ɡɧɚɱɟɧɢɹ ɢɧɬɟɝɪɚɥɚ ɜɟɪɨɹɬɧɨɫɬɢ Ɏ(ɯ): 

 

 ˘ =  𝑙𝑔 𝑑𝑚𝑑ఱబ√𝑙𝑔మ𝜎𝑚+𝑙𝑔𝜎 

 

             ˘ଵ =  ݈݃ ͶͲͶ,͵͸√Ͳ.Ͷ͸ଶ + ݈݃ʹ.ʹ = ʹ,ʹͳ 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɍɢɩ ɷɥɟɦɟɧɬɚ 

“ɪɨɡɟɬɤɚ” 
а=25°, 

D=250 ɦɦ 

“ɪɨɡɟɬɤɚ” 
а=30°, 

D=250 ɦɦ 

“ɗɧɟɪɝɨɭɝɨɶ” 
D=250 ɦɦ 

“ɗɧɟɪɝɨɭɝɨɥɶ” 
D=230 ɦɦ 

ɉɪɹɦɨɬɨɱɧɵɣ 
ɐɄɌɂ D=250 

ɦɦ 

lgD50,ɦɤɦ 3,85 5 3 2,85 4 

ı % 0,46 0,46 0,325 0,325 0325 
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              ˘ଶ =  ݈݃ ʹͲͶ,͵͸√Ͳ.Ͷ͸ଶ + ݈݃ʹ.ʹ = ͳ,ͷʹ 

 

 ˘ଷ =  𝑙𝑔 ఱర,యల√଴.ସ଺మ+𝑙𝑔ଶ.ଶ = Ͳ,ͳ͵ 

 

Ɉɩɪɟɞɟɥɹɟɦɧɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ Ɏ(ɯ), ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɨɱɢɫɬɤɢ ɝɚɡɚ, ɜɵɪɚɠɟɧɧɭɸ ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ. 

Ɏ1(ɯ) = 0.9861 

Ɏ2(ɯ) = 0.9357 

Ɏ3(ɯ) = 0.55 

 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬɱɢɫɬɤɢ ɛɭɞɟɬ ɪɚɜɧɚ: 

η = 0,5฀(1+Ɏ(ɯ)), %; 

η1 = 0,5฀(1+0,98) = 0,99; 

η2 = 0,5฀(1+0,93) = 0,96; 

η3 = 0,5฀(1+0,77) = 0,77. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɧɰɟɧɬɪɚɰɢɸ ɩɵɥɢ ɩɨɫɥɟ ɨɱɢɫɬɤɢ: 

 С଴ =  С˅˘ሺͳ − 𝜂ሻ, мˆ/мଷ; 

 

ɝɞɟ ɋ0 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɵɥɢ ɩɨɫɥɟ ɫɱɢɫɬɤɢ (ɝ/ɦ3);  

 ɋɜɯ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɵɥɢ ɞɨ ɨɱɢɫɬɤɢ (ɝ/ɦ3);  

 η – ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɜ ɰɢɤɥɨɧɟ. 

             С଴ଵ =  ʹͷሺͳ − Ͳ,ͻͻሻ฀ͳͲͲͲ =  ʹͷͲмˆ/мଷ; 
             С଴ଶ =  ʹͷሺͳ − Ͳ,ͻ͸ሻ฀ͳͲͲͲ =  ͳͲͲͲмˆ/мଷ; 
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             С଴ଷ =  ʹͷሺͳ − Ͳ,͹͹ሻ฀ͳͲͲͲ =  ͷ͹ͷͲ мˆ/мଷ 

 
ɧɟɨɛɯɨɞɢɦɨɟ 
ɍɱɢɬɵɜɚɹ, ɱɬɨ ɪɟɡɭɥɶɬɚɬ ɩɨɥɭɱɟɧ ɩɪɢ ɭɫɥɨɜɢɢ ɪɚɜɟɧɫɬɜɚ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ 

ɝɚɡɨɜ ɜ ɛɚɬɚɪɟɣɧɨɦ ɰɢɤɥɨɧɟ ɤɨɷɮɮɢɰɢɟɧɬɭ ɨɫɚɠɞɟɧɢɹ ɨɞɢɧɨɱɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɚ 

ɪɟɚɥɶɧɵɣ ɩɪɨɫɤɨɤ ɜɵɲɟ ɜ 5...6 ɪɚɡ, ɫɥɟɞɭɟɬ ɩɪ ɢɦɢɬɢɜɧɵɣ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɛɚɬɚɪɟɣɧɵɟ 

ɰɢɤɥɨɧɵ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɥɢɲɶ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 

ɡɚɞɚɧɧɨɝɨ ɫɨɫɬɚɜɚ. ɩɨɪɹɞɨɤ 

ɂɫɯɨɞɹ ɢɡ ɡɚɞɚɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 180 ɬɵɫɹɱ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɨɜ ɜ 

ɱɚɫ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɤɨɧɜɟɪɬɟɪɚ, ɢ ɡɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɚɩɩɚɪɚɬɨɜ, 

ɧɚɯɨɞɢɦ ɤɨɥɢɱɟɫɬɜɨ ɤɨɚɝɭɥɹɬɨɪɨɜ ȼɟɧɬɭɪɢ ɫɢɥ 

 

4.2 Ɋɚɫɱɟɬ ɤɨɚɝɭɥɹɬɨɪɨɜ ȼɟɧɬɭɪɢ 

 

ɂɫɯɨɞɹ ɢɡ ɡɚɞɚɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 180 ɬɵɫɹɱ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɨɜ ɜ 

ɱɚɫ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɤɨɧɜɟɪɬɟɪɚ, ɢ ɡɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɚɩɩɚɪɚɬɨɜ, 

ɧɚɯɨɞɢɦ ɤɨɥɢɱɟɫɬɜɨ ɤɨɚɝɭɥɹɬɨɪɨɜ ȼɟɧɬɭɪɢ. Ɍɪɭɛɚ ȼɟɧɬɭɪɢ ɫ ɡɚɞɚɧɧɵɦɢ 

ɝɚɛɚɪɢɬɚɦɢ ɢɦɟɟɬ ɫɥɟɞɭɸɳɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 26000-30000 ɬɵɫɹɱ 

ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɨɜ ɜ ɱɚɫ. 

ɍɱɢɬɵɜɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɄɂɈ) 330 / 365 = 

0,9 ɧɚɣɞɟɦ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɝɚɡɚ, ɧɚ ɤɨɬɨɪɵɣ ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɫɱɢɬɚɟɦ 

ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɚɝɭɥɹɬɨɪɨɜ: 

Vɬɟɨɪ= 180000 ÷ 0,9 = 200000 ɦ3 

ɇɚɣɞɟɦ ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɬɪɭɛ ȼɟɧɬɭɪɢ: 

Nɤɨɚɝɭɥɹɬɨɪɨɜ = 200000 ÷ 28 000 = 7,14ɲɬɭɤ 

Ɋɚɫɫɱɟɬ ɫɤɪɭɛɛɟɪ ȼɟɧɬɭɪɢ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɤɨɧɜɟɪɬɟɪɚ, 

ɨɩɪɟɞɟɥɢɬɶ ɪɚɡɦɟɪɵ ɫɤɪɭɛɛɟɪɚ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

ɪɚɫɯɨɞ ɝɚɡɨɜ - V0=180000 ɦ3/ɱ; 
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ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɜ ɫɤɪɭɛɛɟɪ – t1=150°ɋ; 

ɪɚɡɪɟɠɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɫɤɪɭɛɛɟɪɨɦ - ɪɝ=5ɤɉɚ; 

ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ - ρ0=1,29 ɤɝ/ɦ3; 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɵɥɢ ɜ ɝɚɡɟ ɧɚ ɜɯɨɞɟ ɜ ɫɤɪɭɛɛɟɪ - z1=11,5 ɝ/ɦ3; 

ɧɚɩɨɪ ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɨɪɨɲɟɧɢɟ ɜɨɞɵ - pɠ=300 ɤɉɚ; 

ɧɟɨɛɯɨɞɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɵɥɢ ɜ ɝɚɡɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɤɪɭɛɛɟɪɚ - 

z2=0,5ɦɝ/ɦ3. 

Ɉɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɭɸ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɝɚɡɚ 

 

η = Z1-Z2/Z1; 

 

η40 = 250-0.5/250 = 0.99; 

 

η20 = 1000-0.5/1000 = 0.99; 

 

η5 = 5750-0.5/5750 = 0.99. 

 

 

ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ȼ1 ɢ ɯ, ɜɵɱɢɫɥɹɸɬɫɹ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɧɚ ɨɱɢɫɬɤɭ 

ɝɚɡɚ: 𝐾 =  √− ଵ𝐵భ฀ln ሺͳ − 𝜂ሻ𝑥
; 

 

Ʉ40=  √− ଵଽ.଼଼฀ଵ଴−మ฀ lnሺͳ − Ͳ.ʹሻ బ.రలల = ͷ,ͷ кДж/ͳͲͲͲмଷ 

 

Ʉ20=  √− ଵଽ.଼଼฀ଵ଴−మ฀ lnሺͳ − Ͳ.ͺሻ బ.రలల = Ͷʹ͸ кДж/ͳͲͲͲмଷ 

 

Ʉ5=  √− ଵଽ.଼଼฀ଵ଴−మ฀ lnሺͳ − Ͳ.ͻ͸ሻ బ.రలల = ͳ͹ͷͶ кДж/ͳͲͲͲмଷ 
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Ɉɛɳɟɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɤɪɭɛɛɟɪɚ ȼɟɧɬɭɪɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ, ɜ ɤɨɬɨɪɨɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɨɪɨɲɚɸɳɟɣ ɠɢɞɤɨɫɬɢ m ɩɪɢɧɹɬ 0,001 

ɦ3 /ɦ3 ɝɚɡɚ: 

 

∆ɪan = K − m ∙ ɪɠ; 

 

ɪan = 1754 − 0,001 ∙ 300000 = 1454 ɉɚ. 

 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ɫɨɫɬɚɜɢɬ: 

            ˓ˇ  =  ˓଴ ʹ͹͵ሺͳͲͳ.͵ − ˓ˆሻሺʹ͹͵ + 𝑡ଵሻ฀ͳͲͳ.͵ , кˆ/мଷ;  
            ˓ˇ  =  ͳ.ʹͻ ʹ͹͵ሺͳͲͳ.͵ − ͷሻሺʹ͹͵ + ͳͷͲሻ฀ͳͲͳ.͵ = Ͳ.͹ͻ кˆ/мଷ.  

 

ɝɞɟ 101,3 – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɉɚ 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɨɱɢɫɬɤɭ ɩɪɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ 

ɭɫɥɨɜɢɹɯ: 

             ܸ̌ = ଴ܸ 𝑝଴𝑝ˇ мଷ/˚; 
 

 ܸ̌ = ͳͺͲͲͲͲ ଵ.ଶଽ଴.଻ଽ = ʹͻ͵ͻʹͶ.Ͳ͸ ≈ ʹͻͶͲͲͲ  мଷ/ɱ. 

 

Ɋɚɫɯɨɞ ɨɪɨɲɚɸɳɟɣ ɠɢɞɤɨɫɬɢ (ɜɨɞɚ)  

 

 М = ݉ ∙ ܸˇ кˆ/˚ 

 

 𝑀 = Ͳ,ͲͲͳ฀ ʹͻͶͲͲͲ = ʹͻͶ кˆ/˚ 
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Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɰɢɤɥɨɧɚ-ɤɚɩɥɟɭɥɨɜɢɬɟɥɹ ∆ɪɤ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɨɩɵɬɚ ɪɚɛɨɬɵ ɚɧɚɥɨɝɢɱɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɪɢɧɢɦɚɟɬɫɹ 100 ɉɚ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛɵ ȼɟɧɬɭɪɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

∆ɪɬɪ = ∆ɪan − ∆ɪɤ; 

 

∆ɪɬɪ = 1754 − 100 = 1654 ɉɚ. ≈ 1,6 ɤɉɚ. 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɧɨɝɨ ɜɥɚɝɨɣ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɤɪɭɛɛɟɪɚ ȼɟɧɬɭɪɢ: 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

t2 = (0,133 − 41 ∙ m) ∙ t1 + 35; 

 

t2 = (0,133 − 41 ∙ 0,001) ∙ 150 + 35 =48,8 °C. ≈ 48°C. 

 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɪɭɛɵ ȼɟɧɬɭɪɢ: 

 

 ˓ଶ =  ˓଴฀ ଶ଻ଷ∙[ଵ଴ଵ.ଷ−ሺ˓ˆ+∆˓˕˓ሻ]ሺଶ଻ଷ+ 𝑡మሻ∙ଵ଴ଵ.ଷ  кˆ/мଷ 

              ˓ଶ =  ͳ.ʹͻ฀ ʹ͹͵ ∙ [ͳͲͳ.͵ − ሺͷ + ͵.Ͷሻ]ሺʹ͹͵ +  Ͷͺሻ ∙ ͳͲͳ.͵ = ͳ.ͲͲ͸ кˆ/мଷ 

 

ȼɵɛɢɪɚɟɬɫɹ ɬɪɭɛɚ ȼɟɧɬɭɪɢ ɫ ɰɟɧɬɪɚɥɶɧɵɦ ɩɨɞɜɨɞɨɦ ɨɪɨɲɚɸɳɟɣ 

ɠɢɞɤɨɫɬɢ ɜ ɤɨɧɮɭɡɨɪ. ɉɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ξ1 ɫɭɯɨɣ ɬɪɭɛɵ ɛɟɡ ɨɪɨɲɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɫɪɟɞɧɟɣ ɜ ɢɧɬɟɪɜɚɥɟ 

0,12÷0,15, ɬ.ɟ. ξ1=1,25. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɪɨɲɚɟɦɨɣ ɬɪɭɛɵ ɨɩɪɟɞɟɥɹɟɬɫɹ  ɩɨ 

ɮɨɪɦɭɥɟ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɧɚɱɟɧɢɣ Ⱥ ɢ ȼ2 ɬɚɛɥɢɰɚ 1.9. 
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ξ2 = A ∙ ξ1 ∙ mB
2; 

 

ξ2 = 0.63 ∙ 0.125 ∙0.001-0.3 = 0.63 

 

ɝɞɟ Ⱥ ɢ ȼ2 – ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥ. 1.12. 

 

ȼɵɱɢɫɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ ɝɚɡɚ ɜ ɝɨɪɥɨɜɢɧɟ ɬɪɭɛɵ ȼɟɧɬɭɪɢ, ɦ/ɫ 

 Uˆ =  ቀ ଶ∙∆˓˕˓ሺεభ∙˓ˆሻ+ሺεమ∙m∙˓жሻቁ଴.ହ
 

 

Ɍɚɛɥɢɰɚ 1.9 – Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Ⱥ ɢ ȼ2 

ɋɩɨɫɨɛ ɨɪɨɲɟɧɢɹ 
ɬɪɭɛɵ ȼɟɧɬɭɪɢ 

ɋɤɨɪɨɫɬɶ 
ɝɚɡɚ ɜ 
ɝɨɪɥɨɜɢɧɟ, 
ɦ/ɫ 

Ⱦɥɢɧɚ 
ɝɨɪɥɨɜɢɧɵ l2, ɦ 

Ʉɨɷɮɮɢɰɢɟɧɬɵ 

Ⱥ ȼ2 

ɰɟɧɬɪɚɥɶɧɨɟ 
ɨɪɨɲɟɧɢɟ ɩɟɪɟɞ 
ɤɨɧɮɭɡɨɪɨɦ ɢ 
ɩɥɟɧɨɱɧɨɟ 
ɨɪɨɲɟɧɢɟ 

>80 (0,15-12,0)d2 1,68(l2/d2)0,290 1-1,12(l2/d2)-0,045 

<80 0,15d2 3,49(l2/d2)0,266 10,98(l2/d2)0,020 

ɐɟɧɬɪɚɥɶɧɨɟ 
ɨɪɨɲɟɧɢɟ ɜ 
ɤɨɧɮɭɡɨɪ 

40÷150 0,15d2 0,63 -0,3 

ɩɟɪɢɮɟɪɢɣɧɨɟ 
ɨɪɨɲɟɧɢɟ ɜ 
ɤɨɧɮɭɡɨɪ 

>80 0,15d2 13,4 0,024 

<80 0,15d2 1,4 -0,316 

           ˆܷ =  ( ʹ฀͵ͶͳͶሺͲ.ͳʹͷ ∙ ͳ.ͲͲ͸ሻ + ሺͲ,͸͵ ∙ Ͳ,ͲͲͳ ∙ ͳͲͲͲሻ)଴,ହ = ͻͷ м/˔ 

ɝɞɟ ρɝ ɢ ρɠ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɥɨɬɧɨɫɬɶ ɨɱɢɳɚɟɦɨɝɨ ɝɚɡɚ ɢ ɨɪɨɲɚɸɳɟɣ 

ɠɢɞɤɨɫɬɢ, ɤɝ/ɦ3. 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɪɭɛɵ ȼɟɧɬɭɪɢ ɫɨɫɬɚɜɢɬ: 

V2 = V0 ฀(ɪ0/ɪ2); 
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V2 = 180000/3600 ฀(1.29/1.006) ≈230000 = 64.5 ɦ3/ɱ. 

 

Ⱦɢɚɦɟɬɪ ɝɨɪɥɨɜɢɧɵ ɬɪɭɛɵ ȼɟɧɬɭɪɢ ɫɨɫɬɚɜɢɬ: 

            𝑑ଶ = ͳ.ͳ͵ ∙ ( ଶܷܸ̂)଴.ହ  м; 
            𝑑ଶ = ͳ.ͳ͵ ∙ (͸Ͷ.ͷͻͷ )଴.ହ =   Ͳ.ͻ͵ м.  
 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɝɨɪɥɨɜɢɧɵ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ 

ɧɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɝɨɪɥɨɜɢɧɵ ɬɢɩɨɪɚɡɦɟɪɧɨɝɨ ɪɹɞɚ ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɬɪɭɛ 

ȼɟɧɬɭɪɢ: 115, 135, 155, 180, 200, 240, 280, 320, 370, 420. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢ ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɭɫɬɚɧɨɜɢɬɶ ɧɟɫɤɨɥɶɤɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ 

ɬɪɭɛ ȼɟɧɬɭɪɢ. ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ɬɪɭɛ n=7. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɞɢɚɦɟɬɪ ɝɨɪɥɨɜɢɧɵ 

ɤɚɠɞɨɣ ɢɡ ɱɟɬɵɪɟɯ ɢɞɟɧɬɢɱɧɵɯ ɬɪɭɛ ɫɨɫɬɚɜɢɬ:             𝑑ଶ = ͳ.ͳ͵ ∙ ( ଶܸ݊฀ ˆܷ)଴.ହ  м 

             𝑑ଶ = ͳ.ͳ͵ ∙ ( ͸Ͷ.ͷ͹฀ͻͷ)଴.ହ = Ͳ.͵ͷ м 

 

ɉɪɢ ɷɬɨɦ ɞɥɢɧɚ ɝɨɪɥɨɜɢɧɵ ɫɨɫɬɚɜɢɬ: l2 = 0,15∙d2 = 0,15∙0,35 = 0.0525ɦ. 

ɋɤɨɪɨɫɬɶ ɝɚɡɚ ɜ ɝɨɪɥɨɜɢɧɟ ɬɪɭɛɵ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɫɬɚɜɢɬ: 

 

ˆܷ =  ଵ.ଵଷ∙௏మ𝑑మమ∙𝑛  м/˔; 

             ˆܷ =  ͳ.ͳ͵ ∙ ͸Ͷ.ͷͲ.͵ͷଶ ∙ ͹ = ͻ͸.ͲͶ м/˔. 
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ɉɪɢɧɢɦɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɝɚɡɚ ɧɚ ɜɯɨɞɟ ɜ ɤɨɧɮɭɡɨɪ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɞɢɮɮɭɡɨɪɚ ɬɪɭɛɵ ȼɟɧɬɭɪɢ ɪɚɜɧɨɣ 20 ɦ/ɫ. ɉɪɢ ɷɬɨɣ ɫɤɨɪɨɫɬɢ ɞɢɚɦɟɬɪ ɜɯɨɞɧɨɝɨ 

ɫɟɱɟɧɢɹ ɤɨɧɮɭɡɨɪɚ ɫɨɫɬɚɜɢɬ: 

 

 𝑑ଵ =  ଶଽସ଴଴଴ଷ଺଴଴∙଻∙ଶ଴ = Ͳ.ͺ͸ м. 
 

ɚ ɞɢɚɦɟɬɪ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɞɢɮɮɭɡɨɪɚ ɫɨɫɬɚɜɢɬ: 

 

 𝑑ଷ = ଵଵଷ ∙ ቀ଺ସ.ହଶ଴ ቁ଴.ହ = Ͳ.͹͹ м. 
 

ɍɝɨɥ ɫɭɠɟɧɢɹ ɤɨɧɮɭɡɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ⍺1=250. Ⱦɥɢɧɚ ɤɨɧɮɭɡɨɪɚ ɫɨɫɬɚɜɢɬ: 

 

l1 = [(d1 − d2)/2]: tg(⍺1/2); 

 

l1 = [(0.86 − 0,35)/2]: tg(25/2) = 1,0 ɦ. 

 

ɍɝɨɥ ɪɚɫɤɪɵɬɢɹ ɞɢɮɮɭɡɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ  ⍺2=60. Ⱦɥɢɧɚ ɞɢɮɮɭɡɨɪɚ 

ɫɨɫɬɚɜɢɬ: 

 

l3 = [(d3 − d2)/2]: tg(⍺2/2); 

 

l3 = [(0,77 − 0,35)/2]: tg(6/2) = 4 ɦ. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪ ɰɢɤɥɨɧɚ – ɤɚɩɥɟɭɥɨɜɢɬɟɥɹ: 

 

˙ܦ  = ͳ,ͳ͵ ∙  √ ௏మௐ̇  м; 
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˙ܦ              = ͳ,ͳ͵ ∙  √͸Ͷ,ͳʹ,ͷ  = ͷ,͹ ≈ ͸ м; 
ɝɞɟ Wɰ ɫɤɨɪɨɫɬɶ ɝɚɡɚ ɜ ɰɢɤɥɨɧɟ – ɤɚɩɥɟɭɥɨɜɢɬɟɥɟ ( ɩɪɢɧɟɦɚɟɦɨɣ ɪɚɜɧɨɣ 2,5 

ɦ/ɫ). 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɰɢɤɥɨɧɚ – ɤɚɩɥɟɭɥɨɜɢɬɟɥɹ: 

 

 𝐻 = ʹ,ͷ ∙  ;м  ˙ܦ 
             𝐻 = ʹ,ͷ ∙  ͸ = ͳͷ м 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 1.10 

 

Ɍɚɛɥɢɰɚ 1.10 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɤɪɭɛɛɟɪɚ ȼɟɧɬɭɪɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɉɛɨɡɧɚɱɟɧɢɟ ȼɟɥɢɱɢɧɚ ɦ 

1 2 3 

Ɋɚɡɦɟɪɵ ɫɤɪɭɛɛɟɪɚ:   

ɞɢɚɦɟɬɪ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɧɮɭɡɨɪɚ, ɦ d1 0.86 

ɞɥɢɧɚ ɤɨɧɮɭɡɨɪɚ, ɦ l1 1,0 

ɭɝɨɥ ɫɭɠɟɧɢɹ ɤɨɧɮɭɡɨɪɚ, ɝɪɚɞ. ⍺1 25 

ɞɢɚɦɟɬɪ ɝɨɪɥɨɜɢɧɵ, ɦ d2 0,35 

ɞɥɢɧɚ ɝɨɪɥɨɜɢɧɵ, ɦ l2 0,05 

ɭɝɨɥ ɪɚɫɤɪɵɬɢɹ ɞɢɮɮɭɡɨɪɚ, ɝɪɚɞ. ⍺2 6 

ɞɥɢɧɚ ɞɢɮɮɭɡɨɪɚ, ɦ l3 4 

ɞɢɚɦɟɬɪ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɞɢɮɮɭɡɨɪɚ, ɦ d3 0,77 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ (ɫɬɟɩɟɧɶ) ɭɥɚɜɥɢɜɚɧɢɹ ɩɵɥɢ η 0,99 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ:   

ɬɪɭɛɵ ȼɟɧɬɭɪɢ, ɉɚ ∆ɪɬɪ 1,6 

ɰɢɤɥɨɧɚ-ɤɚɩɥɟɭɥɨɜɢɬɟɥɹ, ɉɚ ∆ɪɤ 100 

ɫɤɪɭɛɛɟɪɚ ȼɟɧɬɭɪɢ ɜ ɰɟɥɨɦ, ɉɚ ∆ɪan 1454 

ɞɢɚɦɟɬɪ ɰɢɤɥɨɧɚ- ɤɚɩɥɟɭɥɨɜɢɬɟɥɹ Dɰ 6 

ɜɵɫɨɬɚ H 15 
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ɋ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɤɨɚɝɭɥɹɬɨɪɚ ȼɟɧɬɭɪɢ ɢɥɢ 

ɢɡɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɜ ɤɚɱɟɫɬɜɟ 

ɡɚɩɚɫɧɨɝɨ ɚɩɩɚɪɚɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɚɝɭɥɹɬɨɪ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɭɱɚɫɬɤɟ 

ɦɨɤɪɨɣ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɜɨɫɟɦɶ ɤɨɚɝɭɥɹɬɨɪɨɜ ȼɟɧɬɭɪɢ 

ɦɢɧɢɦɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 28000 ɦ3/ɱ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɨ 200000 ɦ3/ɱ. 

 

4.3 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɦɚɪɤɢ ɗȽȺ 

 

ɍɱɢɬɵɜɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɢ ɪɚɫɫɱɢɬɚɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

180000 ɦ3/ɱ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɝɚɡɭ ɪɚɫɫɱɢɬɚɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɦɚɪɤɢ ɫ ɷɥɟɤɬɪɨɞɚɦɢ ɧɚ 45  000 ɦ3/ɱ ɭɱɢɬɵɜɚɹ ɤɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɄɂɈ) 330 / 365 = 0,9  

V = 180000 ÷ 0,9 = 200000 ɦ3/ɱ 

ɇɚɣɞɟɦ ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɦɨɤɪɵɯ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ: 

Nɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ =200000  ÷ 45000 = 4,4  

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨɬɪɟɛɭɟɬɫɹ ɩɹɬɶ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ. 

Ɇɢɧɢɦɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɨɬ  20000 ɦ3/ ɱ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɨ 140000 

ɦ3/ ɱ ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ. 

ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ 45-75ɤȼɬ, 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ H=300 ɦ., 

ɋɤɨɪɨɫɬɶ ɝɚɡɚ ɜ ɚɤɬɢɜɧɨɦ ɫɟɱɟɧɢɢ vɝ = 1 ɦ/ɫ. 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 250°ɋ μ = 

2,19฀10-6 

Ɉɩɪɟɞɟɥɹɸɬ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ: 

E=U/H, ȼ/ɦ; 

E = 75000/0.3 = 250000 ȼ/ɦ. 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɜ ɯɨɞɟ ɨɱɢɫɬɤɢ ɩɪɢɦɟɦ ɪɚɜɧɨɣ 

30•104 ȼɬ/ɦ, ɱɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ: 

Ɉɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɭ ɫɤɨɪɨɫɬɢ ɞɪɟɣɮɚ ɱɚɫɬɢɰ ɨɬ 5 ɞɨ 40 ɦɤɦ.  
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 𝑤ˇሺହሻ =  Ͳ,Ͳͷͻ ∙ ͳͲ−ଵ଴ ∙ ଶܧ ∙ 𝑑𝜇 , м/˔; 
 

           𝑤ˇሺହሻ =  Ͳ,Ͳͷͻ ∙ ͳͲ−ଵ଴ ∙ ሺ͵Ͳ ∙ ͳͲସሻଶ ∙ ହ∙ଵ଴−లଶ,ଵଽ∙ଵ଴−ల = ͳ,ʹͳ м/˔; 
 

 𝑤ˇሺସ଴ሻ =  Ͳ,Ͳͷͻ ∙ ͳͲ−ଵ଴ ∙ ሺ͵Ͳ ∙ ͳͲସሻଶ ∙ ସ଴∙ଵ଴−లଶ,ଵଽ∙ଵ଴−ల = ͻ,͸ м/˔; 
 

ɋɤɨɪɨɫɬɶ ɝɚɡɚ ɜ ɚɤɬɢɜɧɨɦ ɫɟɱɟɧɢɢ vr = 1 ɦ/ɫ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢɰ ɪɚɡɦɟɪɨɦ 5 ɦɤɦ, 

ɬɚɤ ɤɚɤ ɨɧɢ ɢɦɟɸɬ ɜ 8 ɪɚɡ ɦɟɧɶɲɭɸ ɫɤɨɪɨɫɬɶ ɞɪɟɣɮɚ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɮɢɥɶɬɪ ɬɢɩɚ ɗȽȺ 1-10-6-4-2-300-5. 

ɗȽȺ -  ɷɬɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɦɧɨɝɨɩɨɥɶɧɵɟ ɩɥɚɫɬɢɧɱɚɬɵɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ ɫ S – 

ɨɛɪɚɡɧɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ ɢ ɥɟɧɱɚɬɨ – ɢɝɨɥɶɱɚɬɵɦɢ ɤɨɪɨɧɢɪɭɸɳɢɦɢ 

ɷɥɟɦɟɧɬɚɦɢ, ɫɨɛɪɚɧɧɵɦɢ ɜ ɪɚɦɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɤɨɪɨɧɢɪɭɸɳɢɦ ɢ ɨɫɚɞɢɬɟɥɶɧɵɦ ɷɥɟɤɬɪɨɞɚɦɢ 300 ɦɦ. 

Ɋɚɫɱɟɬ ɜɪɟɦɟɧɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɬɨɝɨ ɱɬɨ ɛɵ ɭɥɚɜɥɢɜɚɟɦɚɹ ɱɚɫɬɢɰɚ 

ɞɨɫɬɢɝɥɚ  ɨɫɚɞɢɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ: 

 

  𝜏ос = 𝛿/wd 

 

Ĳɨɫ= 𝛿/wd(5) = 0,3/1,21 = 0,24 ɫ; 

 

Ĳɨɫ = 𝛿/wd(40) = 0,3/9,6 = 0,031 ɫ.  

 

ɝɞɟ 𝛿 – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɪɨɧɢɪɭɸɳɢɦ ɢ ɨɫɚɞɢɬɟɥɶɧɵɦ ɷɥɟɤɬɪɨɞɚɦɢ, ɦ.  

wd – ɫɤɨɪɨɫɬɶ ɞɪɟɣɮɚ (ɫɪɟɞɧɹɹ ɭɫɥɨɜɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɨɫɚɞɢɬɟɥɶɧɵɦ ɷɥɟɤɬɪɨɞɚɦ), ɦ/ɫ. 
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ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɜ ɯɨɞɟ ɨɱɢɫɬɤɢ ɩɪɢɦɟɦ ɪɚɜɧɨɣ 

30•104 ȼɬ/ɦ, ɱɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ  

 

Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɭɸ ɜɟɥɢɱɢɧɭ ɚɤɬɢɜɧɨɝɨ ɫɟɱɟɧɢɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ: 

 𝑆 = ௏̂ଷ଺଴଴×ଵ = ଵ଼଴଴଴଴ଷ଺଴଴ = ͷͲ мଶ 

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ: 

 ݂ = 𝐹о˔𝑉ˆయలబబ ,    мଶ/ሺмଷ ∙ ˔ሻ 

 

           ݂ = ହ଺ହଶభ8బబబబయలబబ = ͳͳ͵,ͲͶ мଶ/ሺмଷ ∙ ˔ሻ 

ɝɞɟ Fɨɫ – ɩɥɨɳɚɞɶ ɨɫɚɠɞɟɧɢɹ ɦ2 

ɋɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɫɭɲɢɥɶɧɨɝɨ ɪɟɚɝɟɧɬɚ ɜ ɞɚɧɧɨɦ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ ɨɩɪɟ-

ɞɟɥɹɟɦ ɩɨ ɭɪɚɜɧɟɧɢɸ: 

Ε = [1 - exp(-wɝ฀f)] • 100% = [1 - ɟɯɪ(-1,21 ฀ 113,04)] ฀100% = 99,9% . 

ɉɨɥɭɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɜɵɲɟ ɡɚɞɚɧɧɨɣ, ɩɨɷɬɨɦɭ ɜɵ-

ɛɪɚɧɧɵɣ ɬɢɩ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɨɛɟɫɩɟɱɢɬ ɧɟɨɛɯɨɞɢɦɭɸ ɫɬɟɩɟɧɶ ɩɵɥɟɨɱɢɫɬɤɢ. 

ɉɪɨɜɟɪɹɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢɰ ɜ ɞɚɧɧɨɦ ɷɥɟɤ-

ɬɪɨɮɢɥɶɬɪɟ. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ 

ɞɜɢɠɟɧɢɟɦ ɩɨɬɨɤɚ ɡɚɩɵɥɟɧɧɨɝɨ ɝɚɡɚ ɥɟɠɢɬ ɜ ɩɪɟɞɟɥɚɯ 0,5... 1 ɦ/ɫ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɫɥɨɜɢɹ ɨɫɚɠɞɟɧɢɹ ɩɪɢɦɟɦ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 

ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ, ɬɨɝɞɚ: 𝜏ɩ = l/vɝ =8,5/1,0 = 8,5 ɫ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, τос<τɩ ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɮɢɥɶɬɪ ɜɵɛɪɚɧ ɩɪɚɜɢɥɶɧɨ. 
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5 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ʉ ɨɫɧɨɜɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɨɬɧɨɫɢɬɫɹ ɞɵɦɨɫɨɫɵ ɬɪɭɛɵ ȼɟɧɬɭɪɢ ɢ 

ɦɨɤɪɵɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ ɦɚɪɤɢ ɒɆɄ ɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ 

ȺɌɎ-250. 

 

5.1 ȼɟɧɬɢɥɹɬɨɪɵ ɞɭɬɶɟɜɵɟ ȼȾɇ 21 

 

Ⱦɭɬɶɟɜɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ȼȾɇ 21 ɤɪɭɩɧɵɟ ɰɟɧɬɪɨɛɟɠɧɵɟ ɞɭɬɶɟɜɵɟ ɦɚɲɢɧɵ 

ɫɪɟɞɧɟɝɨɦɟɬɚɥɥɚ ɞɚɜɥɟɧɢɹ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɜɫɚɫɵɜɚɧɢɟɦ, ɧɚ ɪɢɫɭɧɤɟ 7 ɩɨɤɚɡɚɧ 

ɜɟɧɬɢɥɹɬɨɪ. Ⱦɭɬɶɟɜɵɟ ɜɟɧɬɢɥɹɬɨɪɵɦɨɝɭɬ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɩɟɪɟɦɟɳɟɧɢɹ ɧɟ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɵɯ ɩɵɥɟɝɚɡɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɢ ɜɨɡɞɭɯɚ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɬ 

ɦɢɧɭɫ ɬɪɢɞɰɚɬɢ ɞɨ ɩɥɸɫ ɞɜɭɯɫɨɬ ɝɪɚɞɭɫɨɜ ɐɟɥɶɫɢɹ, ɞɥɹ ɧɚɝɧɟɬɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 

ɢɥɢ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɬɨɩɤɭ ɠɚɪɤɢ ɩɚɪɨɜɵɯ ɢ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ. ȼɟɧɬɢɥɹɬɨɪ 

ɫɨɫɬɨɢɬ ɢɡ ɪɚɛɨɱɟɝɨ ɧɟ ɨɱɟɧɶ ɤɨɥɟɫɚ, ɤɨɠɭɯɚ ɢɡ ɦɟɬɚɥɥɚ, ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɫ ɜɚɥɨɦ. ȼ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɠɭɯɚ ɜɪɟɡɚɧ ɫɥɢɜɧɨɣ ɩɚɬɪɭɛɨɤ (ɲɬɭɰɟɪ) ɞɢɚɦɟɬɪ 96 ɦɦ ɞɥɹ 

ɭɞɚɥɟɧɢɹ ɧɚɤɨɩɢɜɲɟɣɫɹ ɠɢɞɤɨɫɬɢ. ȼɟɧɬɢɥɹɬɨɪ ɤɨɦɩɥɟɤɬɭɸɬ ɨɞɢɧɚɤɨɜɵɦ ɨɫɟɜɵɦ 

ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɵɬɨɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ  ɢ ɨɛɥɟɝɱɟɧɢɹ ɩɨɞɫɨɫ ɡɚɩɭɫɤɚ ɟɝɨ ɜ ɪɚɛɨɬɭ. 

ɍɩɪɚɜɥɟɧɢɟ ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ - ɞɢɫɬɚɧɰɢɨɧɧɨɟ, ɨɬ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ  ɩɪɢɜɨɞɚ ɆɁɈ-250/63-063. ɑɟɪɟɡ ɩɚɬɪɭɛɨɤ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ 

ɩɨɥɭɦɭɮɬɵ ɜɟɧɬɢɥɹɬɨɪ ɩɪɢɜɨɞɹɬ ɜɨ ɜɪɚɳɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɜ ɬɚɛɥɢɰɟ 1.11 

ɩɨɤɚɡɚɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɚ. 
 

Ɍɚɛɥɢɰɚ 1.11 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɟɧɬɢɥɹɬɨɪɨɜ 

ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ 135000 
ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 1000 
ɉɨɥɧɨɟ ɞɚɜɥɟɧɢɟ, ɉɚ 7200 
Ɇɚɬɟɪɢɚɥ ɬɢɬɚɧ 
Ɍɢɩ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ȾȺɁɈ4-450Y-6 
ɉɪɢɜɨɞ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ                                                  ɆɗɈ-250/63-063  ȽɈɋɌ 7192-80 
Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ 400 
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1-ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ; 2-ɜɚɥ; 3-ɯɨɞɨɜɚɹ ɱɚɫɬɶ; 4-ɭɥɢɬɤɚ; 5-ɜɫɚɫɵɜɚɸɳɢɣ ɩɚɬɪɭɛɨɤ; 

6-ɤɨɥɥɟɤɬɨɪ; 7-ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ; 8-ɧɚɩɪɚɜɥɹɸɳɚɹ ɚɩɩɚɪɚɬ; 9-

ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɨɥɭɦɭɮɬɵ; 10-ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ. 

 

Ɋɢɫɭɧɨɤ 7 – ȼɟɧɬɟɥɹɬɨɪ ȼȾɇ 21 

 

5.2 Ɍɪɭɛɚ-ɤɨɚɝɭɥɹɬɨɪ ȼɟɧɬɭɪɢ 

 

Ʉɨɚɝɭɥɹɬɨɪɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɦɟɬɚɥɥɚ ɬɢɬɚɧɚ ɦɚɪɤɢ ȼɌ1-0, ɞɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɫɬɨɟɤ 

ɤ ɤɨɪɪɨɡɢɢ ɢ ɢɡɧɨɫɨɭɫɬɨɣɱɢɜɵɣ, ɚ ɬɚɤ ɠɟ ɬɟɪɦɨɭɫɬɨɣɱɢɜɵɣ ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɣ ɚɩɩɚɪɚɬ ɜ 

ɩɪɨɰɟɫɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɱɢɫɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɚɡɚ ɨɬ ɩɵɥɢ. 

Ʉɨɚɝɭɥɹɬɨɪɵ ȼɟɧɬɭɪɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɫɬɚɧɨɜɤɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɝɚɡɨɯɨɞ, ɬɚɤ 

ɤɚɤ ɭ ɧɚɫ ɡɚɞɚɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɵɲɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɛ ɨɞɧɨɝɨ 

ɤɨɚɝɭɥɹɬɨɪɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɡɛɢɬɶ ɝɚɡɨɯɨɞ ɧɚ ɫɟɦɶ ɨɬɞɟɥɶɧɵɯ ɝɚɡɨɯɨɞɨɜ ɢ ɩɟɪɟɞ 

ɤɚɠɞɵɦ ɭɫɬɚɧɨɜɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɭɥɢɪɭɟɦɵɣ ɤɨɥɨɤɨɥɶɧɵɣ ɡɚɬɜɨɪ 

ɩɨɡɜɨɥɹɸɳɢɣ ɪɟɝɭɥɢɪɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
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ɢɡɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɚɡ ɪɟɠɢɦɚ, ɜ ɬɚɛɥɢɰɟ 1.12 ɡɚɧɟɫɟɧɵ ɞɚɧɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɚɝɭɥɹɬɨɪɚ ȼɟɧɬɭɪɢ. 

 

Ɍɚɛɥɢɰɚ 1.12 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɚɝɭɥɹɬɨɪɚ ȼɟɧɬɭɪɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɉɚɪɚɦɟɬɪɵ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ ɧɚ ɜɯɨɞɟ, ɝɪɚɞ. ɋ° 40 - 150 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ³/ɱ 26000 - 30000 
Ɉɪɨɲɚɸɳɚɹ ɠɢɞɤɨɫɬɶ ȼɨɞɚ ɩɪɨɦɵɲɥɟɧɧɚɹ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɥɟɧɨɱɧɨɟ ɨɪɨɲɟɧɢɟ , 
ɥ/ɦ³ ɪɚɫɬɜɨɪɚ 

 
4 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɪɨɲɟɧɢɟ, ɰɢɤɥɨɧɚ ɥ/ɱ 15 
Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɤɝɫ/ɦ² 400 
Ɍɢɩ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɲɬɭɰɟɪɚ 30Ɇɗɉ-5/24-400 
ɍɫɢɥɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɤɝ 500 
ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɜɨɡɞɭɯ ɲɬɨɤɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɦɟɯɚɧɢɡɦɚ, ɦɦ/ɫ 
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Ɋɚɛɨɱɢɣ ɯɨɞ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɦɦ 400 
Ɉɫɧɨɜɧɨɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɦɚɬɟɪɢɚɥ Ɍɢɬɚɧ ȼɌ1-0 
ɋɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɝɚɡɨɜ, ɜ ɭɫɬɚɧɨɜɤɟ % Ⱦɨ 98 

 

5.3 ɗɥɟɤɬɪɨɮɢɥɶɬɪ  

 

ɗɥɟɤɬɪɨɮɢɥɶɬɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɞɧɨɫɟɤɰɢɨɧɧɵɣ 

ɚɩɩɚɪɚɬ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɢɡ ɦɟɬɚɥɥɚ ɬɢɬɚɧɚ. Ɉɛɫɥɭɠɢɜɚɧɢɟ ɷɥɟɤɬɪɨɞɧɨɣ ɫɢɫɬɟɦɵ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ ɥɸɤɨɜ-ɥɚɡɨɜ: ɫɪɟɞɧɟɝɨ ɢ 

ɜɟɪɯɧɟɝɨ ɞɢɚɦɟɬɪɨɦ 600 ɦɦ, ɫɧɚɛɠɟɧɧɵɯ ɷɥɟɤɬɪɨ-ɛɥɨɤɢɪɨɜɨɱɧɵɦɢɦɨɝɭɬ ɡɚɦɤɚɦɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. ɉɢɬɚɧɢɟ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨɞɚɱɟɣ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɨɤ (ɞɨ 70 ɤȼ) ɧɚ 

ɨɞɧɭ ɢɡ ɱɟɬɵɪɟɯ ɬɹɝ ɫɢɫɬɟɦɵ ɤɨɪɨɧɢɪɭɸɳɢɯɫɜɢɧɟɰ ɷɥɟɤɬɪɨɞɨɜ. Ⱦɥɹ ɡɚɦɟɪɚ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɢɡɨɥɹɬɨɪɧɨɣ ɤɨɪɨɛɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɝɧɟɡɞɨ ɞɥɹ ɬɟɪɦɨɩɚɪɵ. 

ɂɡɨɥɹɬɨɪɧɵɟ ɤɨɪɨɛɤɢ ɬɟɩɥɨɢɡɨɥɢɪɨɜɚɧɧɵɟ. ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ ɤɨɦɩɥɟɤɬɭɸɬ 

ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ ȺɌɎ-250, ɜ ɬɚɛɥɢɰɟ 1.14 ɩɨɤɚɡɚɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɒɆɄ, ɚ ɜ ɬɚɛɥɢɰɟ 1.15 ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ɍɚɛɥɢɰɚ 1.14 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɦɚɪɤɢ ɗȽȺ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɉɚɪɚɦɟɬɪɵ 
ɉɥɨɳɚɞɶ ɚɤɬɢɜɧɨɝɨ ɫɟɱɟɧɢɹ, ɦ2 49 
ɑɢɫɥɨ ɫɟɤɰɢɣ, ɲɬ. 1 
ɑɢɫɥɨ ɩɨɥɟɣ, ɲɬ. 3 
Ⱥɤɬɢɜɧɚɹ ɞɥɢɧɚ ɩɨɥɹ, ɦ 3,5 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɨɫɚɠɞɟɧɢɹ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɦ2 5625 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ,ɦɦ 22740ɯ7990ɯ16900 
Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɲɬ. 120 
Ⱥɤɬɢɜɧɚɹ ɞɥɢɧɚ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ, ɦɦ 6 -12 ɦ 
Ɋɚɡɪɟɠɟɧɢɟ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ, ɉɚ (ɤɝɫ/ɦ2) 5(500) 
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ, ɦɚɤɫɢɦɚɥɶɧɚɹ,ɨɋ 330 
Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɉɚ (ɤɝɫ/ɦ2) 100-200(10-20) 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ( ɦ3/ɱ) 42 000-47 000 
ɋɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɝɚɡɨɜ, % 99,6 

 

Ɍɚɛɥɢɰɚ 1.15 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩ/ɩ ɉɨɡɢɰɢɹ ɇɚɢɦɟɧɨɜɚɧɢɟ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 

1 ȼ-1,ȼ2 ȼɟɧɬɢɥɹɬɨɪ ȼȾɇ – 15,5 Q = 95000 ɦ3/ɱ 

2 ɇ1 ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 

3 ɇ1Ⱥ ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 
4 ɇ2 ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 
5 ɇ2Ⱥ ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 

6 ɇ3 ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 
7 ɇ4 ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 
8 ɇ3-4 ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 
9 ɇ5 ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 
10 ɇ7 ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 
11 ɇ5-7 ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 
12 ɇ6 ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 
13 ɇ8 ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 
14 ɇ6-8 ɏɇɁ 10/35 Q = 50 ɦ3/ɱɚɫ, ɇ = 25 ɦ. 
15 13 ɇɚɫɨɫ ɏ 45/54 Ɍ-2Ⱦ Q = 45 ɦ3/ɱɚɫ, ɇ = 54 ɦ. 
16 17 ɇɚɫɨɫ Ɍɏɂ 8/40 - Ʉ ɉɨɝɪɭɠɧɨɣ 
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6 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ʉ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɨɬɧɨɫɹɬɫɹ ɫɛɨɪɧɢɤɢ, 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɝɚɡɨɯɨɞ, ɤɨɥɨɤɨɥɶɧɵɟ ɡɚɬɜɨɪɵ. ɲɬɭɰɟɪ  

 

6.1 Ɂɚɬɜɨɪ ɤɨɥɨɤɨɥɶɧɵɣ 

 

Ɂɚɬɜɨɪ ɤɨɥɨɤɨɥɶɧɵɣ ɫ ɭɫɥɨɜɧɵɦ ɩɪɨɯɨɞɨɦ 1200 ɦɦ ɹɜɥɹɟɬɫɹ ɡɚɩɨɪɧɵɦ 

ɭɫɬɪɨɣɫɬɜɨɦ. Ʉɨɥɨɤɨɥɶɧɵɣɲɬɭɰɟɪ ɡɚɬɜɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɪɬɢɤɚɥɶɧɨɟ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɚ ɪɢɫɭɧɨɤ 8 ɩɨɤɚɡɚɧ ɤɨɥɨɤɨɥɶɧɵɣ ɡɚɬɜɨɪɧɵɣ. 

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɤɨɥɨɤɨɥɶɧɨɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɡɚɬɜɨɪɚ ɹɜɥɹɟɬɫɹ ɡɚɩɢɪɚɸɳɢɣɫɹ 

ɤɥɚɩɚɧ ɜ ɜɢɞɟ ɤɨɥɨɤɨɥɚ 2. Ɂɚɬɜɨɪ ɫɧɚɛɠɟɧ ɞɜɭɦɹ ɩɚɬɪɭɛɤɚɦɢ ɞɢɚɦɟɬɪɨɦ 1220 

ɦɦ, ɜɯɨɞɧɵɦ ɢ ɜɵɯɨɞɧɵɦ. ȼɯɨɞɧɨɣ ɧɢɠɧɢɣ ɩɚɬɪɭɛɨɤ 1 ɜɯɨɞɢɬ ɜɧɭɬɪɶ ɤɨɪɩɭɫɚ 

3 ɧɚ ɝɥɭɛɢɧɭ 600 ɦɦ. ȼɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ ɜ ɡɚɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚɯɨɞɢɬɫɹ ɜ 

ɫɥɨɟ ɩɪɨɬɨɱɧɨɣ ɜɨɞɵ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɩɪɹɦɨɣ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɤɨɬɨɪɨɣ ɪɟɝɭɥɢɪɭɸɬ 

ɩɨɞɜɨɞɹɳɢɦ ɢ ɫɥɢɜɧɵɦ ɲɬɭɰɟɪɚɦɢ, ɲɬɭɰɟɪ ɢɦɟɸɳɢɦɢ ɞɢɚɦɟɬɪ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 32 ɢ 

89 ɦɦ. Ɂɚɩɢɪɚɸɳɢɣɫɹ ɤɨɥɨɤɨɥ ɞɢɚɦɟɬɪɨɦ 1350 ɦɦ, ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɨɤ 5 ɦɦ ɢ 

ɜɵɫɨɬɨɣ 600 ɦɦ, ɭɤɪɟɩɥɟɧ ɲɬɭɰɟɪ ɧɚ ɲɬɨɤɟ ɞɢɚɦɟɬɪɨɦ 89 ɦɦ, ɜɟɪɬɢɤɚɥɶɧɨɟ 

ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɸɬ ɱɟɪɟɡ ɭɩɥɨɬɧɹɸɳɢɟ ɷɥɟɦɟɧɬɵ ɜ ɤɪɵɲɤɟ 

ɤɨɪɩɭɫɚ ɚɩɩɚɪɚɬɚ. Ⱦɥɹ ɩɟɪɟɤɪɵɬɢɹ ɩɨɬɨɤɚ ɩɪɨɢɡɜɨɞɹɬ ɨɬɤɥɸɱɟɧɢɟ ɩɪɢɜɨɞɚ ɢ 

ɤɨɥɨɤɨɥ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɟɫɚ ɝɪɭɡɚ ɨɩɭɫɤɚɟɬɫɹ ɜɨɞɵ ɧɚ ɜɵɫɬɭɩɚɸɳɭɸ ɱɚɫɬɶ ɜɯɨɞɧɨɝɨ 

ɩɚɬɪɭɛɤɚ. ȼɨɞɚ, ɧɚɯɨɞɹɳɚɹɫɹ ɦɟɠɞɭ ɫɬɟɧɤɚɦɢ ɩɚɬɪɭɛɤɚ, ɤɨɥɨɤɨɥɚ ɢ ɤɨɪɩɭɫɨɦ 

ɚɩɩɚɪɚɬɚ, ɩɪɟɩɹɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɵɦ ɭɬɟɱɤɚɦ ɝɚɡɚ. 

 

6.2 Ƚɚɡɨɯɨɞɵ 

 

Ƚɚɡɨɯɨɞɵ ɫɥɭɠɚɬ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɩɵɥɢ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɨɬ ɦɟɫɬɚ ɢɯ 

ɨɛɪɚɡɨɜɚɧɢɹ, ɞɜɢɠɟɧɢɟ ɞɨ ɦɟɫɬɚ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɭɞɚɥɟɧɢɹ ɜ ɞɵɦɨɜɭɸ ɬɪɭɛɭ ɡɚ ɫɱɟɬ 

ɬɹɝɢ, ɫɨɡɞɚɜɚɟɦɨɣ ɜɟɧɬɢɥɹɬɨɪɨɦ. Ƚɚɡɨɯɨɞ ɞɢɚɦɟɬɪɨɦ 2000 ɦɦ ɜɵɩɨɥɧɟɧ ɢɡ 

ɫɬɚɥɢ 12ɏ18ɇ 10Ɍɋ, ɧɚ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɢɡ ɬɢɬɚɧɚ.  
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1-ɜɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ; 2-ɤɨɥɨɤɨɥ; 3-ɤɨɪɩɭɫ; 

 

Ɋɢɫɭɧɨɤ 8 – Ɂɚɬɜɨɪ ɤɨɥɨɤɨɥɶɧɵɣ 

 

ɋɨɟɞɢɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɡɜɟɧɶɟɜ ɝɚɡɨɯɨɞɨɜ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɮɚɫɨɧɧɵɯ 

ɱɚɫɬɟɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚ ɫɜɚɪɤɟ, ɝɚɡɨɨɱɢɫɬɧɵɦ ɚɩɩɚɪɚɬɨɦ ɧɚ ɮɥɚɧɰɚɯ. Ⱦɥɹ 

ɤɨɦɩɟɧɫɚɰɢɢ ɬɟɩɥɨɜɵɯ ɭɞɥɢɧɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɨɪɨɛɱɚɬɵɟ ɤɨɦɩɟɧɫɚɬɨɪɵ. 

Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɛɴɟɦɨɜ ɝɚɡɨɜ, ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɚɡɨɯɨɞɚɯ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɞɪɨɫɫɟɥɶ-ɤɥɚɩɚɧɨɜ. 

 

6.3 ɋɛɨɪɧɢɤ 

 
ɪɚɫɬɜɨɪɚ  

ɉɪɢɟɦ ɢ ɧɚɤɨɩɥɟɧɢɟ ɜɨɞɵ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɩɪɨɦɵɜɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫ 

ɪɚɡɥɢɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɬɜɟɪɞɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɛɨɪɧɢɤɚɯ ɜɦɟɫɬɢɦɨɫɬɶɸ 45 

ɦ3. ɋɛɨɪɧɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɜɟɪɬɢɤɚɥɶɧɭɸ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɟɦɤɨɫɬɶ, ɧɚ 

ɪɢɫɭɧɤɟ 11 ɩɨɤɚɡɚɧ ɫɛɨɪɧɢɤ, ɞɢɚɦɟɬɪɨɦ 3640 ɦɦ, ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 6 ɦɦ ɢ 

ɜɵɫɨɬɨɣ 5000 ɦɦ, ɜɵɩɨɥɧɟɧɧɭɸ ɢɡ ɦɟɬɚɥɥɚ ɬɢɬɚɧɚ ɢ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɧɚ ɨɩɨɪɧɨɣ ɸɛɤɟ 

1.ȼ ɤɪɵɲɤɟ ɫɛɨɪɧɢɤɚ ɪɚɫɩɨɥɨɠɟɧ ɦɚɥɵɣ ɡɚɤɪɵɜɚɸɳɢɣɫɹ ɥɸɤ-ɥɚɡ 2 ɞɢɚɦɟɬɪɨɦ 600 

ɦɦ, ɩɚɬɪɭɛɤɢ ɩɨɞɚɱɢ ɪɚɫɬɜɨɪɚ ɞɢɚɦɟɬɪɨɦ 250 ɦɦ 3, ɩɚɬɪɭɛɤɢ ɨɬɜɨɞɚ, 

ɩɨɫɬɭɩɚɸɳɟɝɨ ɜɦɟɫɬɟ ɫ ɪɚɫɬɜɨɪɨɦ ɩɭɥɶɩɵ ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ 4,ɢ ɩɚɬɪɭɛɤɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
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ɬɟɯɧɢɤɚ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɞɢɚɦɟɬɪɨɦ 15 ɢ 150 ɦɦ. Ⱦɥɹ ɞɨɫɬɭɩɚ 

ɜɧɭɬɪɶ ɫɛɨɪɧɢɤɚ ɫɨ ɫɬɨɪɨɧɵ ɥɸɤ-ɥɚɡɚ ɢɦɟɸɬɫɹ ɫɤɨɛɵ 6. 

ȼ ɤɨɪɩɭɫɟ ɫɛɨɪɧɢɤɚ 7 ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɚɬɪɭɛɤɢ ɩɟɪɟɥɢɜɚ ɪɚɫɬɜɨɪɚ 8 

ɞɢɚɦɟɬɪɨɦ 300 ɦɦ, ɩɚɬɪɭɛɤɢ ɭɫɬɚɧɨɜɤɢ ɫɢɮɨɧɨɜ 9 ɞɢɚɦɟɬɪɨɦ 400 ɦɦ ɢ 

ɨɩɨɪɨɠɧɟɧɢɹ 10 ɞɢɚɦɟɬɪɨɦ 100 ɦɦ. Ⱦɥɹ ɩɨɥɧɨɝɨ ɩɭɥɶɩɵ ɭɞɚɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɩɪɢ 

ɪɟɜɢɡɢɢ ɢɥɢ ɪɟɦɨɧɬɟ ɤɨɪɩɭɫɚ ɫɛɨɪɧɢɤɚ ɫɧɚɛɠɟɧ ɧɚɤɥɨɧɧɵɦ ɞɧɢɳɟɦ 9. 

 

 

1-ɨɩɨɪɧɚɹ ɸɛɤɚ; 2-ɥɸɤ-ɝɚɡ; 3-ɩɚɬɪɭɛɨɤ ɩɨɞɚɱɢ ɪɚɫɬɜɨɪɚ; 4-ɩɚɬɪɭɛɨɤ ɜɵɯɨɞɚ 

ɝɚɡɚ; 5-ɩɚɬɪɭɛɨɤ ɭɫɬɚɧɨɜɤɢ Ʉɂɉ; 6-ɫɤɨɛɵ; 7.-ɤɨɪɩɭɫ; 8-ɩɚɬɪɭɛɤɢ ɩɟɪɟɥɢɜɚ; 9-

ɩɚɬɪɭɛɤɢ ɭɫɬɚɧɨɜɤɢ ɫɢɮɨɧɨɜ; 10-ɩɚɬɪɭɛɨɤ ɨɩɨɪɨɠɧɟɧɢɹ; 11-ɧɚɤɥɨɧɧɨɟ ɞɧɢɳɟ 

 

Ɋɢɫɭɧɨɤ 9 – ɋɛɨɪɧɢɤ 

 

6.4 Ɉɬɫɬɨɣɧɢɤ 

 

Ɉɬɫɬɨɣɧɢɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɟɦɚ ɩɭɥɶɩɵ ɩɨɫɬɭɩɚɸɳɢɯ ɫ ɬɪɭɛ-

ɤɨɚɝɭɥɹɬɨɪɨɜ ȼɟɧɬɭɪɢ ɢ ɆɒɄ, ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɱɢɫɬɤɢ ɜɨɞɵ ɢ ɟɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɥɶɲɟ. 
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ɒɥɚɦɨɜɵɟ ɨɬɫɬɨɣɧɢɤɢ  ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɪɚɢɜɚɬɶ ɜɟɡɞɟ ɪɚɞɢɚɥɶɧɨɝɨ ɬɢɩɚ ɫ 

ɩɨɞɚɱɟɣ ɜɨɞɵ ɜ ɰɟɧɬɪɚɥɶɧɭɸ ɜɫɟɥɟɧɧɭɸ ɬɪɭɛɭ ɢ ɨɬɜɟɞɟɧɢɟɦ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ ɜ 

ɤɨɥɶɰɟɜɨɣ ɠɟɥɨɛ. Ɉɬɫɬɨɣɧɢɤɢ - ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɢɯ ɜɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ 

ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɳɢɳɟɧɚ ɤɢɫɥɨɬɨɭɩɨɪɧɨɣ ɢɡɨɥɹɰɢɟɣ.  Ɉɬɫɬɨɣɧɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɤɨɧɢɱɟɫɤɢɣ ɪɟɡɟɪɜɭɚɪ ɫ ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ: 5000฀4500 ɦɦ, ɧɚ ɪɢɫɭɧɤɟ 10  

ɩɨɤɚɡɚɧ ɨɬɫɬɨɣɧɢɤ. 

 

 

1-ɤɨɧɢɱɟɫɤɢɣ ɪɟɡɟɪɜɭɚɪ; 2-ɤɨɥɶɰɟɜɨɣ ɠɟɥɨɛ; 3-ɩɚɬɪɭɛɨɤ ɞɥɹ ɩɪɢɟɦɚ ɲɥɚɦɨɜɨɣ 

ɜɨɞɵ; 4-ɩɚɬɪɭɛɨɤ ɞɥɹ ɜɵɩɭɫɤɚ ɫɝɭɳɟɧɧɨɣ ɜɨɞɵ 

 

Ɋɢɫɭɧɨɤ 10 Ɉɬɫɬɨɣɧɢɤ 

 

6.5 Ɍɟɩɥɨɨɛɦɟɧɧɢɤ 

 

Ʉɨɠɭɯ ɨɬɪɭɛɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ 

ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɦɟɬɚɥɥ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɟɝɨ ɧɚ ɨɪɨɲɟɧɢɟ ɜ ɬɪɭɛɭ ɤɨɚɝɭɥɹɬɨɪ 

ȼɟɧɬɭɪɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɫ 

ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ: 6928ɯ 2226ɯ2070 ɦɦ, ɜɵɩɨɥɧɟɧɧɵɣ ɢɡ ɦɟɬɚɥɥɚ ɬɢɬɚɧɚ. 

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɪɢɫɭɧɨɤ 11 ɹɜɥɹɟɬɫɹ ɬɪɭɛɱɚɬɤɚ 1. 
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Ɍɪɭɛɱɚɬɤɚ ɞɥɢɧɨɣ 5096 ɦɦ ɫɨɫɬɨɢɬ ɢɡ ɠɟɫɬɤɨɝɨ ɤɨɠɭɯɚ ɢ ɩɭɱɤɚ ɬɪɭɛɨɤ 3, 

ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɧɵɯ ɜ ɞɜɭɯ ɲɬɭɰɟɪ ɬɪɭɛɧɵɯ ɪɟɲɟɬɤɚɯ 4 ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɜɭɯ 

ɩɪɨɬɨɱɧɵɯ ɤɚɧɚɥɨɜ.  

ɉɟɪɜɵɣ ɤɚɧɚɥ , ɧɮɬ ɢɧɮɨɪɦɢɪɭ ɟɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ 

ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɩɪɹɦɨɣ, ɧɚɯɨɞɢɬɫɹ ɜ ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɛɴɟɦɨɦ  3,66 

ɦ 3. Ɉɧ ɫɧɚɛɠɟɧ ɲɟɫɬɶɸ ɫɟɝɦɟɧɬɧɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ 5. ɉɟɪɟɝɨɪɨɞɤɢ ɢɡɦɟɧɹɸɬ 

ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɧɚɪɭɠɧɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɭɛɨɤ ɨɦɵɜɚɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, 

ɭɥɭɱɲɚɹ ɩɪɨɰɟɫɫ ɬɟɩɥɨɩɟɪɟɞɚɱɢ.  

ȼɬɨɪɨɣ ɤɚɧɚɥ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ 

ɩɪɨɦɵɜɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɢ ɦɨɠɟɬɧɚɯɨɞɢɬɫɹ ɜ ɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɛɴɟɦɨɦ 5,11 ɦ3, 

ɨɝɪɚɧɢɱɟɧɧɨɦ ɧɟɪɚɡɴɟɦɧɨɣ ɤɚɦɟɪɨɣ 11 ɢ ɧɢɠɧɟɣ ɤɪɵɲɤɨɣ 12. ȼ ɧɟɪɚɡɴɟɦɧɨɣ 

ɤɚɦɟɪɟ ɭɫɬɚɧɨɜɥɟɧɚ ɜɟɪɬɢɤɚɥɶɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ 5, ɪɚɡɞɟɥɹɸɳɚɹ ɬɪɭɛɧɨɟ 

ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɞɥɹ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ ɨɯɥɚɠɞɚɟɦɨɝɨ ɪɚɫɬɜɨɪɚ ɱɟɪɟɡ 

ɲɬɭɰɟɪɵ ɤɪɢɩɟɠ14,  15 ɞɢɚɦɟɬɪɨɦ 350 ɦɦ. 
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1-ɬɪɭɛɧɵɣ ɩɭɱɟɤ; 2-ɨɛɟɱɚɣɤɚ; 3-ɬɪɭɛɧɚɹ ɪɟɲɟɬɤɚ; 4-ɩɟɪɟɝɨɪɨɞɤɚ ɨɛɵɱɧɚɹ ɫɟɝɦɟɧɬɧɚɹ; 

5-ɲɬɭɰɟɪ ɜɯɨɞɚ ɜɨɞɵ; 6-ɲɬɭɰɟɪ ɜɵɯɨɞɚ ɜɨɞɵ; 7-ɲɬɭɰɟɪ ɜɨɡɞɭɲɧɢɤ; 8-ɲɬɭɰɟɪ 

ɫɥɢɜɚɛɨɥɶɲɨɣ ɜɨɞɵ; 9-ɨɩɨɪɚ; 10-ɤɚɦɟɪɚ ɧɟɪɚɡɴɟɦɧɚɹ; 11-ɤɪɵɲɤɚɛɨɥɶ ɲɚɹ ɧɢɠɧɹɹ; 12-

ɩɟɪɟɝɨɪɨɞɤɚ ɜɟɪɬɢɤɚɥɶɧɚɹ; 13-ɲɬɭɰɟɪ ɜɯɨɞɚ ɪɚɫɬɜɨɪɚ; 14-ɲɬɭɰɟɪ ɜɵɯɨɞɚ 

ɪɚɫɬɜɨɪɚɜɨɞɵ; 15-ɜɨɡɞɭɲɧɢɤ; 16-ɲɬɭɰɟɪ ɨɩɨɪɨɠɧɟɧɢɹ; 17-ɬɟɦɩɟɪɚɬɭɪɧɵɣ 

ɤɨɦɩɟɧɫɚɬɨɪ 

 

Ɋɢɫɭɧɨɤ 11 Ɍɟɩɥɨɨɛɦɟɧɧɢɤ 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ. ɉɪɢ 

ɪɚɛɨɬɟ ɤɨɧɜɟɪɬɟɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɞɭɜɤɚ ɲɬɟɣɧɚ ɢ ɨɤɢɫɥɹɟɬɫɹ ɫɨɞɟɪɠɚɳɚɹ ɜ 

ɲɬɟɣɧɟ ɫɟɪɚ ɢ ɠɟɥɟɡɨ ɜɨɡɞɭɯɨɦ. ɑɟɪɟɡ ɝɨɪɥɨɜɢɧɭ ɤɨɧɜɟɪɬɟɪɚ ɜ ɝɚɡɚɯɨɞ  

ɜɵɯɨɞɢɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ  ɝɚɡɨɜ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɩɵɥɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɜɢɞɟ ɩɵɥɢɨɫɚɞɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ ɢ ɛɚɬɚɪɟɣɧɵɯ ɰɢɤɥɨɧɨɜ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɟɫɬɢ ɦɟɯɚɧɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ ɝɚɡɚ ɫɭɯɢɦ ɦɟɬɨɞɨɦ. 

Ƚɪɚɜɢɬɚɰɢɨɧɧɨɟ ɨɫɚɠɞɟɧɢɟ ɱɚɫɬɢɰ ɢ ɢɧɟɪɰɢɨɧɧɨɟ ɢ ɰɟɧɬɪɨɛɟɠɧɨɟ 

ɩɵɥɢɭɥɚɜɥɢɜɚɧɢɟ ɞɟɣɫɬɜɟɧɧɨ ɥɢɲɶ ɞɥɹ ɤɪɭɩɧɵɯ ɱɚɫɬɢɰ ɩɵɥɢ ɢ ɫɬɟɩɟɧɶ 

ɨɱɢɫɬɤɢ ɫɨɫɬɚɜɢɬ 50 – 70 %, ɚ ɦɟɥɤɨ-ɞɢɫɩɟɪɫɧɚɹ ɩɵɥɶ ɛɭɞɟɬ ɩɪɨɞɨɥɠɚɬɶ 

ɜɵɛɪɚɫɵɜɚɬɶɫɹ ɫ ɨɬɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɩɪɢɱɢɧɹɬɶ ɜɪɟɞ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. Ɍɚɤɨɣ ɦɟɬɨɞ ɩɪɢɝɨɞɟɧ ɥɢɲɶ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɝɪɭɛɨɣ 

ɨɱɢɫɬɤɢ ɝɚɡɨɜ. Ⱦɥɹ ɬɨɝɨ ɱɬɨ ɛɵ ɭɥɭɱɲɢɬɶ ɨɱɢɫɬɤɭ ɝɚɡɚ ɨɬ ɦɟɥɤɨ ɞɢɫɩɟɪɫɧɨɣ 

ɩɵɥɢ, ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɢɬɶ ɤ ɫɭɯɨɣ ɦɟɬɨɞɭ ɨɱɢɫɬɤɢ ɨɬ ɩɵɥɢ, ɦɨɤɪɵɣ ɦɟɬɨɞ, ɱɬɨ 

ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬ ɨɱɢɫɬɤɭ ɝɚɡɚ ɞɨ ɭɪɨɜɧɹ ɉȾɄ ɩɨ ɩɵɥɢ ɢ ɫɧɢɡɢɬ 

ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɟɸ ɫɪɟɞɭ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1. Ȼɚɬɬɚɧ Ʌ.-Ⱦ. ɋɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ/ - Ɇ., 1972, 124 ɫ. 

2. Ȼɨɪɛɚɬ ȼ.Ɏ. ɇɨɜɵɟ ɩɪɨɰɟɫɫɵ ɜ ɦɟɬɚɥɥɭɪɝɢɢ ɧɢɤɟɥɹ ɢ ɤɨɛɚɥɶɬɚ / ɂ. 

ɘ.Ʌɟɳ. - Ɇ.: Ɇɟɬɚɥɥɭɪɝɢɹ , 1976.-316 ɫ. 

3. ȼɨɪɨɧɨɜ Ⱥ.Ȼ. Ƚɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɬɟɯɧɨɥɨɝɢɢ ɧɢɤɟɥɹ ɢ 

ɤɨɛɚɥɶɬɚ: ɋɛɨɪɧɢɤ.-Ɇ.,1986.-115 ɫ. 

4. Ʉɚɪɚɩɟɬɶɹɧɰ Ɇ.ɏ. ɏɢɦɢɱɟɫɤɚɹ ɬɟɪɦɨɞɢɧɚɦɢɤɚ.- Ɇ., 1975-149ɫ. 

5. Ʉɚɪɚɩɟɬɶɹɧɰ Ɇ.ɏ. Ɉɫɧɨɜɧɵɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɤɨɧɫɬɚɧɬɵ 

ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ/Ʉɚɪɚɩɟɬɶɹɧɰ Ɇ.Ʌ.-Ɇ.: ɂɡɞ-ɜɨ 

“ɏɢɦɢɹ”, 1968.-155ɫ. 

6. Ɉɫɧɨɜɵ ɪɚɫɱɟɬɚ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɦɚɲɢɧ ɢ ɚɩɩɚɪɚɬɨɜ/ɉɨɞ 

ɪɟɞ.Ⱥ.ə.ɋɨɤɨɥɨɜɚ-Ɇ.:ɉɢɳɩɪɨɦɢɞɚɬ.1960.-98ɫ  

7. Ƚɢɱɟɜ ɘ.Ⱥ. Ɉɱɢɫɬɤɚ ɝɚɡɨɜ. ɑɚɫɬɶ 1: Ʉɨɧɫɩɟɤɬ ɥɟɤɰɢɹ. - 

Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ:ɇɆɟɬȺɍ, 2015.- 51 ɫ. 

8. Ʉɨɯɚɧ, Ʌ.ɋ. Ɇɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɰɟɯɨɜ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ: ɍɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ʌ.ɋ. Ʉɨɯɚɧ, Ⱥ.Ƚ. ɇɚɜɪɨɰɤɢɣ. -Ɇ.: 

Ɇɟɬɚɥɥɭɪɝɢɹ, 1985. -312 ɫɬ. 

9. ɉɪɢɬɵɤɢɧ, Ⱦ.ɉ. Ɇɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɡɚɜɨɞɨɜ ɰɜɟɬɧɨɣ 

ɦɟɬɚɥɥɭɪɝɢɢ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. ȼ 3-ɯ ɱɚɫɬɹɯ. 4.1. - Ɇ.: Ɇɟɬɚɥɥɭɪɝɢɹ, 1988. – 

392 ɫ. 

10. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. /ɉɨɞ ɪɟɞ. ɋ.ȼ.Ȼɟɥɨɜɚ. - Ɇ.: ȼɵɫɲɚɹ 

ɲɤɨɥɚ, 1991. 

11. Ɍɢɦɨɧɢɧ Ⱥ.ɋ. Ɉɫɧɨɜɵ ɪɚɫɱɟɬɚ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɯɢɦɢɤɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɋɩɪɚɜɨɱɧɢɤ: ȼ 3 ɬ. Ɍ.2. 

Ʉɚɥɭɝɚ: ɂɡɞ-ɜɨ ɇ.Ȼɨɱɤɚɪɟɜɨɣ, 2002. 

12. ɒɬɨɤɦɚɧ ȿ.Ⱥ. Ɉɱɢɫɬɤɚ ɜɨɡɞɭɯɚ. - Ɇ.: ɂɡɞ-ɜɨ Ⱥɋȼ, 1999. 

13. Ɂɚɳɢɬɚ ɚɬɦɨɫɮɟɪɵ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ. ȼ 2-ɯ ɱ. ɑ.1: /ɉɨɞ 

ɪɟɞ. Ʉɚɥɜɟɪɬɚ ɋ., ɂɧɝɥɭɧɞɚ Ƚ.Ɇ. - Ɇ.: Ɇɟɬɚɥɥɭɪɝɢɹ, 1988. 



65 

 

14. ɋɢɫɬɟɪ ȼ.Ƚ., Ɇɭɲɬɚɟɜ ȼ.ɂ., Ɍɢɦɨɧɢɧ Ⱥ.ɋ. ɗɤɨɥɨɝɢɹ ɢ ɬɟɯɧɢɤɚ ɫɭɲɤɢ 

ɞɢɫɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. - Ʉɚɥɭɝɚ: ɂɡɞ-ɜɨ ɇ. Ȼɨɱɤɚɪɟɜɨɣ, 1999. 

15. ɋɬɪɚɭɫ ȼ. ɉɪɨɦɵɲɥɟɧɧɚɹ ɨɱɢɫɬɤɚ ɝɚɡɨɜ. - Ɇ.: ɏɢɦɢɹ, 1981. 

16. Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɫɨɨɪɭɠɟɧɢɹ, ɨɫɧɨɜɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɯɢɦɢɤɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɡɚɳɢɬɵ ɛɢɨɫɮɟɪɵ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɜɵɛɪɨɫɨɜ. 

/Ⱥ.ɂ.Ɋɨɞɢɨɧɨɜ, ɘ.ɉ.Ʉɭɡɧɟɰɨɜ, ȼ.ȼ.Ɂɟɧɤɨɜ, Ƚ.ɋ.ɋɨɥɨɜɶɟɜ. - Ɇ.: ɏɢɦɢɹ, 1985. 

17. ɍɠɨɜ ȼ.ɇ., ȼɚɥɶɞɛɟɪɝ Ⱥ.ɘ., Ɇɹɝɤɨɜ Ȼ.ɂ., Ɋɟɲɢɞɨɜ ɂ.Ʉ. Ɉɱɢɫɬɤɚ ɩɪɨ-

ɦɵɲɥɟɧɧɵɯ ɝɚɡɨɜ ɨɬ ɩɵɥɢ. - Ɇ.: ɏɢɦɢɹ, 1981. 

18. Ɉɱɢɫɬɤɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɚɡɨɜ ɨɬ ɩɵɥɢ. /ɍɠɨɜ ȼ.ɇ. ɢ ɞɪ. Ɇ.: ɏɢɦɢɹ, 

1985. 

19. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɩɵɥɟ- ɢ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɸ. /ɉɨɞ ɪɟɞ. Ɋɭɫɚɧɨɜɚ Ⱥ. Ⱥ. — 

Ɇ.: ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1983. 

ɉɢɪɭɦɨɜ Ⱥ.ɂ. Ɉɛɟɫɩɵɥɢɜɚɧɢɟ ɜɨɡɞɭɯɚ. — Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1974. 

ɥɢɟɜ Ƚ.Ɇ.-Ⱥ. Ɍɟɯɧɢɤɚ ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ ɢ ɨɱɢɫɬɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɚɡɨɜ. — Ɇ.: 

Ɇɟɬɚɥɥɭɪɝɢɹ, 1986. 

20. Ȼɟɥɟɜɢɰɤɢɣ Ⱥ.Ɇ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɚɡɨɨɱɢɫɬɢɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. - 

Ʌ.: ɏɢɦɢɹ, 1990. 

21. ɉɚɜɥɨɜ Ʉ.Ɏ., Ɋɨɦɚɧɤɨɜ ɉ.Ƚ., ɇɨɫɤɨɜ Ⱥ.Ⱥ. ɉɪɢɦɟɪɵ ɢ ɡɚɞɚɱɢ ɩɨ ɤɭɪɫɭ 

ɩɪɨɰɟɫɫɨɜ ɢ ɚɩɩɚɪɚɬɨɜ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ. Ʌ.: ɏɢɦɢɹ, 1987. 

22. Ʉɜɚɲɧɢɧ ɂ.Ɇ., ɘɧɤɟɪɨɜ ɘ.ɂ. Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ. - ɉɟɧɡɚ: ɉȽȺɋȺ, 1998. 

173 ɫ. 

23. ȿɪɟɦɤɢɧ Ⱥ.ɂ., Ʉɜɚɲɧɢɧ ɂ.Ɇ., ɘɧɤɟɪɨɜ ɘ.ɂ. ɇɨɪɦɢɪɨɜɚɧɢɟ 

ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. - Ɇ.: Ⱥɫɫɨɰɢɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ȼɭɡɨɜ, 2000. - 176 ɫ. 




