
 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ  ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ-ɮɢɥɢɚɥ ɋɎɍ 
ɂɧɫɬɢɬɭɬ 

 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɤɚɮɟɞɪɚ 

 
 
  
  ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ   
.                 Ƚ.ɇ.ɒɢɛɚɟɜɚ 
ɩɨɞɩɢɫɶ            ɢɧɢɰɢɚɥɵ,ɮɚɦɢɥɢɹ   
«    »                       2019 ɝ. 
 

                                                                                                                                         

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 
 

«Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ» 

ɬɟɦɚ 

08.04.01. ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
Ʉɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

08.04.01.03 Ɍɟɨɪɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
Ʉɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 

 
 
 
 ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ     ________       ɤ.ɬ.ɧ., ɞɨɰɟɧɬ          Ƚ.ɇ. ɒɢɛɚɟɜɚ                              
                                                                ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
    
  ȼɵɩɭɫɤɧɢɤ                         ________                                      ȿ.ȼ. Ⱥɮɚɧɚɫɶɟɜɚ 
                                                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                        ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
    
  Ɋɟɰɟɧɡɟɧɬ   ________     Ⱦɢɪɟɤɬɨɪ ɇɈ «ɆɀɎ ɝ. Ⱥɛɚɤɚɧɚ»      ȼ.ɇ. ɏɚɦɢɧ                            
                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                                 ɞɨɥɠɧɨɫɬɶ                                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
    
  ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                  ________       ɤ.ɬ.ɧ., ɞɨɰɟɧɬ          Ƚ.ɇ. ɒɢɛɚɟɜɚ                          
                                                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
 

 

Ⱥɛɚɤɚɧ 2019 



 

 

ɁȺɄɅɘɑȿɇɂȿ ɁȺȼȿȾɍɘɓȿȽɈ ɄȺɎȿȾɊɈɃ 
Ɉ ȾɈɉɍɋɄȿ ɆȺȽɂɋɌȿɊɋɄɈɃ ȾɂɋɋȿɊɌȺɐɂɂ Ʉ ɁȺɓɂɌȿ 

 
ȼɭɡ (ɬɨɱɧɨɟ ɧɚɡɜɚɧɢɟ) ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ-ɮɢɥɢɚɥ ɎȽȺɈɍ ȼɈ 
«ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
Ʉɚɮɟɞɪɚ ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
 
 

ɁȺɄɅɘɑȿɇɂȿ 
 
Ɂɚɜɟɞɭɸɳɟɝɨ ɤɚɮɟɞɪɨɣ                     ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
        (ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɚɮɟɞɪɵ) 

 

ɒɢɛɚɟɜɨɣ Ƚɚɥɢɧɵ ɇɢɤɨɥɚɟɜɧɵ 
(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɡɚɜɟɞɭɸɳɟɝɨ ɤɚɮɟɞɪɨɣ) 

 
Ɋɚɫɫɦɨɬɪɟɜ ɦɚɝɢɫɬɟɪɫɤɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɚ ɝɪɭɩɩɵ № 37-3 
Ⱥɮɚɧɚɫɶɟɜɨɣ ȿɥɟɧɵ ȼɢɬɚɥɶɟɜɧɵ 
(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ) 

  
ȼɵɩɨɥɧɟɧɧɭɸ ɧɚ ɬɟɦɭ «Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ   
ɩɨɜɪɟɠɞɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ» 
ɉɨ ɪɟɚɥɶɧɨɦɭ ɡɚɤɚɡɭ 
(ɭɤɚɡɚɬɶ ɡɚɤɚɡɱɢɤɚ, ɟɫɥɢ ɢɦɟɟɬɫɹ) 

 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɗȼɆ: Microsoft Office Word 2010, Microsoft Office Excel 
2010, AutoCAD2014, Internet Explɨrer, ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ELCUT  
Professional 
 

ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ ɪɚɛɨɬɵ ɢɫɫɥɟɞɨɜɚɧɵ ɩɪɨɛɥɟɦɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ  
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɞɚɧɵ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɞɟɮɟɤɬɨɜ 
 
 
ȼ ɨɛɴɟɦɟ    116      ɥɢɫɬɨɜ ɦɚɝɢɫɬɟɪɫɤɨɣ ɪɚɛɨɬɵ, ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɪɚɛɨɬɚ 
ɜɵɩɨɥɧɟɧɚ ɜ  ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢ ɞɨɩɭɫɤɚɟɬɫɹ 
ɤɚɮɟɞɪɨɣ ɤ ɡɚɳɢɬɟ.  
 
 
 
 

                                                            Ɂɚɜ. ɤɚɮɟɞɪɨɣ                        Ƚ.ɇ. ɒɢɛɚɟɜɚ           
«      »                              2019 ɝ.         



 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ  ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ-ɮɢɥɢɚɥ ɋɎɍ 
ɂɧɫɬɢɬɭɬ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɤɚɮɟɞɪɚ 

 
  ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ   
.                 Ƚ.ɇ.ɒɢɛɚɟɜɚ 
ɩɨɞɩɢɫɶ            ɢɧɢɰɢɚɥɵ,ɮɚɦɢɥɢɹ   
«    »                       201    ɝ. 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

 
ɜ ɮɨɪɦɟ: ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 
                               (ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ) 

ɋɬɭɞɟɧɬɤɟ: Ⱥɮɚɧɚɫɶɟɜɨɣ ȿɥɟɧɵ ȼɢɬɚɥɶɟɜɧɵ 
 (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɤɢ) 

Ƚɪɭɩɩɚ 37-3 ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 08.04.01.03 
                                                                                                                                                    (ɤɨɞ) 

Ɍɟɨɪɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ  
(ɧɚɢɦɟɧɨɜɚɧɢɟ) 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ  
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ  
ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ» 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №623 ɨɬ 28.09.2017 
 №779 ɨɬ 19.10.2018 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɆȾ Ƚ.ɇ. ɒɢɛɚɟɜɚ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, ɡɚɜ.ɤɚɮɟɞɪɨɣ, ɏɌɂ-ɮɢɥɢɚɥ ɋɎɍ 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɆȾ Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ 

ɩɪɢɦɟɧɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  
 ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɦ ɆȾ  Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɥɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ,  
ɢɫɫɥɟɞɨɜɚɧɢɟ ɜ ɨɛɥɚɫɬɢ ɩɪɨɛɥɟɦ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ,  
ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ELCUT 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɥɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ ɨɫɧɨɜɧɵɯ  
ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ, ɫɥɚɣɞɨɜ 8 ɩɥɚɤɚɬɨɜ Ⱥ1  

   ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ                       ________                  Ƚ.ɇ. ɒɢɛɚɟɜɚ                                
                                                                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
  Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ             ________               ȿ.ȼ. Ⱥɮɚɧɚɫɶɟɜɚ                            
                                                                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ             
«    »                       2019 ɝ. 



 

 

 
ȺɇɇɈɌȺɐɂə 

 
ɇɚ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ Ⱥɮɚɧɚɫɶɟɜɨɣ ȿɥɟɧɵ ȼɢɬɚɥɶɟɜɧɵ 

                                                                                 (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ) 

    ɉɨ ɬɟɦɟ: «Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ  
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ» 

 
Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɚɬɢɤɢ ɢ ɟɟ ɡɧɚɱɢɦɨɫɬɶ: ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɥɟɝɤɢɯ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ ɩɪɢ 
ɜɨɡɜɟɞɟɧɢɟ ɦɚɥɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ. Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɭɬɟɣ ɷɤɨɧɨɦɢɢ 
ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɹɜɥɹɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ 
ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɣ. ɉɪɢɦɟɧɟɧɢɟ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ, ɨɝɧɟɭɩɨɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɜɚɬɶ ɥɟɝɤɢɟ 
ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɬɜɟɱɚɸɳɢɟ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɚɪɯɢɬɟɤɬɭɪɵ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɸɬ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɡɞɚɧɢɣ 
ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ ɨɝɪɚɠɞɟɧɢɹ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɗȼɆ: ȼɨ ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɝɥɚɜɚɯ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɬɚɧɞɚɪɬɧɵɟ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ Microsoft 
Office Word 2010, Microsoft Office Excel 2010, AutoCAD2014, Internet Explɨrer, 
ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ELCUT Professional. 
Ʉɚɱɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢɹ: Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɜɵɩɨɥɧɟɧɚ ɫ ɜɵɫɨɤɢɦ 
ɤɚɱɟɫɬɜɨɦ ɧɚ ɗȼɆ. Ɋɚɫɩɟɱɚɬɤɚ ɞɢɫɫɟɪɬɚɰɢɢ ɫɞɟɥɚɧɚ ɧɚ ɥɚɡɟɪɧɨɦ ɩɪɢɧɬɟɪɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɜɟɬɧɨɣ ɩɟɱɚɬɢ ɞɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɞɢɚɝɪɚɦɦ, ɝɪɚɮɢɤɨɜ 
ɢ ɫɯɟɦ. Ɋɚɡɪɚɛɨɬɚɧɨ ɫɨɝɥɚɫɧɨ ɋɌɈ 4.2.07-2014. 
Ɉɰɟɧɤɚ ɞɨɫɬɢɝɧɭɬɨɝɨ ɪɟɡɭɥɶɬɚɬɚ: ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 
ɛɵɥɢ ɞɨɫɬɢɝɧɭɬɵ ɢ ɪɟɲɟɧɵ. 
Ɉɫɜɟɳɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ: Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɡɥɨɠɟɧɵ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɨɫɹɬ ɤɨɧɤɪɟɬɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɨɫɜɟɳɚɸɬ ɜɫɟ ɷɬɚɩɵ 
ɢɫɫɥɟɞɨɜɚɧɢɹ. 
ɋɬɟɩɟɧɶ ɚɜɬɨɪɫɬɜɚ: Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɜɵɩɨɥɧɟɧɚ ɦɧɨɣ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɪɚɛɨɬɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɰɟɩɰɢɢ ɢɡ 
ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɦɟɸɬ ɫɫɵɥɤɢ ɧɚ 
ɧɢɯ. 
 
 
Ⱥɜɬɨɪ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ         ________              ȿ.ȼ. Ⱥɮɚɧɚɫɶɟɜɚ 
                                                                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ                       ________                    Ƚ.ɇ. ɒɢɛɚɟɜɚ                                  
                                                                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 
 
 



 

 

 
ANNOTATION 

 
On the master's thesis   Afanaseva Elena Vitalevna 

                                                                                  (Full Name) 

    On the topic: "Analysis of the causes of defects and damage 
sandwich panels in buildings in operation » 

 
The relevance of the subject and its significance: The improvement of light 
envelopes is of great interest in the construction of low-rise buildings. One of the 
most important ways to save fuel and energy resources is to reduce heat losses 
through the building envelope. The use of highly effective heat-insulating, 
refractory materials allow creating light enclosing structures that meet the modern 
requirements of architecture, as well as reduce the operating costs of buildings by 
reducing heat loss through external fencing. 
 
Computer use: Standard and special building programs Microsoft Office Word 
2010, Microsoft Office Excel 2010, AutoCAD2014, Internet Explorer, ELCUT 
Professional software package were used in all major chapters of the master's thesis. 
 
Quality design: Master's thesis performed with high quality on a computer. The 
thesis was printed on a laser printer using color printing for greater visibility of 
diagrams, graphs and diagrams. Developed according to the HUNDRED 4.2.07-
2014. 
 
Evaluation of the achieved result: The goals and objectives of the master's thesis 
were achieved and solved. 
 
Coverage of the results of the work: The research results are presented consistently, 
are specific and highlight all the stages of the study. 
 
Degree of authorship: Master thesis was done by me on my own. The materials and 
concepts used in the work from published scientific literature and other sources have 
links to them 
 
The author of the master's thesis              ________              E.V. Afanaseva 
                                                                                             signature date                       initials, surname 
 

Scientific adviser                                       ________             G.N. Shibaeva 
                                                                                             signature date                       initials, surname 

 

 

 



 

 

ɈɌɁɕȼ 
ɇȺ ɆȺȽɂɋɌȿɊɍɘ ȾɂɋɋȿɊɌȺɐɂɘ 

Аɮаɧаɫɶɟɜɨɣ Еɥɟɧɵ Вɢɬаɥɶɟɜɧɵ 
ɏаɤаɫɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬа – ɮɢɥɢаɥа СɎɍ 

Каɮɟɞɪа «Сɬɪɨɢɬɟɥɶɫɬɜɨ» 
 

ȼɵɩɨɥɧɟɧɧɚɹ ɦɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɧɚ ɬɟɦɭ: «Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ 
ɡɞɚɧɢɹɯ» ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɪɚɛɨɬɨɣ, ɜ ɤɨɬɨɪɨɣ ɪɟɲɚɸɬɫɹ ɜɨɩɪɨɫɵ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɦɚɥɨɷɬɚɠɧɵɯ ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ ɡɞɚɧɢɣ. 

Ɂɚ ɜɪɟɦɹ ɨɛɭɱɟɧɢɹ ɜ ɦɚɝɢɫɬɪɚɬɭɪɟ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 08.04.01 
«ɋɬɪɨɢɬɟɥɶɫɬɜɨ» ɩɨ ɦɚɝɢɫɬɟɪɫɤɨɣ ɩɪɨɝɪɚɦɦɟ 08.0.01.03 «Ɍɟɨɪɢɹ ɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ», ɦɚɝɢɫɬɪɚɧɬɤɚ ɩɨɤɚɡɚɥɚ ɫɟɛɹ 
ɝɪɚɦɨɬɧɨɣ, ɨɪɝɚɧɢɡɨɜɚɧɧɨɣ, ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɨɣ, ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɤ ɩɪɨɜɟɞɟɧɢɸ 
ɫɟɪɶɟɡɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɦɚɝɢɫɬɟɪɫɤɚɹ ɪɚɛɨɬɚ, 
ɩɭɛɥɢɤɚɰɢɢ ɧɚɭɱɧɵɯ ɫɬɚɬɟɣ, ɞɨɤɥɚɞɵ ɧɚ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɹɯ. 

 ɋɮɨɪɦɢɪɨɜɚɧɵ ɰɟɥɶ, ɡɚɞɚɱɢ ɧɚ ɨɫɧɨɜɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ 
ɡɞɚɧɢɣ ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. ȼ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɟ ɩɪɢɦɟɧɟɧɵ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ Elcut 6.3, 
ɩɪɨɫɱɢɬɚɧɵ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 

ɋɮɨɪɦɭɥɢɪɨɜɚɧɚ ɧɚɭɱɧɚɹ ɧɨɜɢɡɧɚ, ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɬɟɦɵ 
«Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ 
ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ» 

Ɇɚɝɢɫɬɪɚɧɬɤɚ Ⱥɮɚɧɚɫɶɟɜɚ ȿ.ȼ. ɡɚɫɥɭɠɢɜɚɟɬ ɩɪɢɫɜɨɟɧɢɹ ɡɜɚɧɢɹ 
ɦɚɝɢɫɬɪɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 08.04.01. «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» ɦɚɝɢɫɬɟɪɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 
08.04.01.03 «Ɍɟɨɪɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ», ɚ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ 
«Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ 
ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ»- ɨɰɟɧɤɢ « Ɉɬɥɢɱɧɨ» 

 

Ʉ.ɬ.ɧ., ɞɨɰɟɧɬ, 
Ɂɚɜ.ɤɚɮɟɞɪɵ ɏɌɂ-ɮɢɥɢɚɥ ɋɎɍ                                                        Ƚ.ɇ.ɒɢɛɚɟɜɚ 

 



 

 

ɊȿɐȿɇɁɂə 
ɇȺ ɆȺȽɂɋɌȿɊɍɘ ȾɂɋɋȿɊɌȺɐɂɘ 

Аɮаɧаɫɶɟɜɨɣ Еɥɟɧɵ Вɢɬаɥɶɟɜɧɵ 
ɏаɤаɫɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬа – ɮɢɥɢаɥа СɎɍ 

Каɮɟɞɪа «Сɬɪɨɢɬɟɥɶɫɬɜɨ» 
Вɵɩɨɥɧɟɧɧая ɦаɝɢɫɬɟɪɫɤая ɞɢɫɫɟɪɬаɰɢя ɧа ɬɟɦɭ: «Аɧаɥɢɡ ɩɪɢɱɢɧ 

ɜɨɡɧɢɤɧɨɜɟɧɢя ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɫɷɧɞɜɢɱ-ɩаɧɟɥɟɣ ɜ ɷɤɫɩɥɭаɬɢɪɭɟɦɵɯ 
ɡɞаɧɢяɯ» 

 
Ⱦɢɫɫɟɪɬɚɰɢɹ Ⱥɮɚɧɚɫɶɟɜɨɣ ȿɥɟɧɵ ȼɢɬɚɥɶɟɜɧɵ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ 

ɭɩɨɪɧɨɣ ɪɚɛɨɬɵ ɜ ɦɚɝɢɫɬɪɚɬɭɪɟ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ «Ɍɟɨɪɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» 

Ɇɚɝɢɫɬɪɚɧɤɚ ɩɨɤɚɡɚɥɚ ɫɟɛɹ ɝɪɚɦɨɬɧɨɣ, ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɤ ɩɪɨɜɟɞɟɧɢɸ 
ɫɟɪɶɟɡɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɞɚɧɧɚɹ ɦɚɝɢɫɬɟɪɫɤɚɹ 
ɞɢɫɫɟɪɬɚɰɢɹ. 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɪɚɛɨɬɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨ, ɱɬɨ ɩɨɞɬɜɟɪɞɚɟɬ 
ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶɸ ɧɨɜɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ. 

 ɋɮɨɪɦɢɪɨɜɚɧɵ ɰɟɥɶ, ɡɚɞɚɱɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɞɟɮɟɤɬɨɜ ɜ 
ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ. ȼ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɟ ɩɪɢɦɟɧɟɧɵ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ 
Elcut 6.3, ɩɪɨɫɱɢɬɚɧɵ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 

Ɉɛ ɷɬɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɧɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɢ 
ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ. 

 Ɂɚɦɟɱɚɧɢɹ: 

Ɇɚɝɢɫɬɪɚɧɤɚ Ⱥɮɚɧɚɫɶɟɜɚ ȿ.ȼ. ɡɚɫɥɭɠɢɜɚɟɬ ɩɪɢɫɜɨɟɧɢɹ ɡɜɚɧɢɹ ɦɚɝɢɫɬɪɚ 
ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 08.04.01. «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» ɦɚɝɢɫɬɟɪɫɤɨɣ ɩɪɨɝɪɚɦɦɵ «Ɍɟɨɪɢɹ 
ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ», ɚ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ 
ɡɞɚɧɢɹɯ»- ɨɰɟɧɤɢ « Ɉɬɥɢɱɧɨ» 

 

Ⱦɢɪɟɤɬɨɪ ɇɈ ɆɀɎ ɝ. Ⱥɛɚɤɚɧɚ            ________                     ȼ.ɇ ɏɚɦɢɧ 
                                                                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ: «Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ 
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https://elibrary.ru/item.asp?id=35289491 
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ȿɜɪɚɡɢɣɫɤɨɣ ɧɚɭɤɢ № 5 (10). URL: https://esj.today/PDF/46SAVN518.pdf 
SCOPUS 
5) Shibaeva G.N., Afanasyeva E.V., Portnyagin D.G., Ibe E.E., Thermal Protection 
of Multi-layer Exterior Walls with an Expanded Polystyrene Core.  2019. URL: 
https://www.researchgate.net/publication/333200263_Thermal_Protection_of_Multi
-layer_Exterior_Walls_with_an_Expanded_Polystyrene_Core 

ɐɟɥɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ  ɫɨɫɬɨɢɬ ɢɡ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɩɪɢɱɢɧ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɜ  ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ 
ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ ɜ ɡɨɧɚɯ 
ɫɨɩɪɹɠɟɧɢɹɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 
1) ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ 
2) ɩɪɨɜɟɫɬɢ ɬɟɩɥɨɜɢɡɢɨɧɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ 

ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɚ ɩɪɟɞɦɟɬ ɬɟɩɥɨɩɨɬɟɪɶ  
3) ɜɵɩɨɥɧɢɬɶ ɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Elcut ɞɥɹ 

ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧ ɬɟɩɥɨɩɨɬɟɪɶ ɜ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ 
4) ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ  ɭɡɥɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɪɢɦɵɤɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ ɜ ɡɞɚɧɢɹɯ. 
5) ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɬɟɩɥɨɩɨɬɟɪɶ ɜ 

ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

https://elibrary.ru/item.asp?id=36481314
https://elibrary.ru/item.asp?id=35289491
https://vk.com/away.php?to=https%3A%2F%2Fesj.today%2FPDF%2F46SAVN518.pdf&cc_key=
https://www.researchgate.net/publication/333200263_Thermal_Protection_of_Multi-layer_Exterior_Walls_with_an_Expanded_Polystyrene_Core
https://www.researchgate.net/publication/333200263_Thermal_Protection_of_Multi-layer_Exterior_Walls_with_an_Expanded_Polystyrene_Core
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Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 

ɇɚɱɚɥɨ  XXI  ɜɟɤɚ  ɹɜɥɹɟɬɫɹ  ɚɤɬɢɜɧɵɦ  ɮɨɪɦɢɪɨɜɚɧɢɟɦ  ɢɧɧɨɜɚɰɢɨɧɧɵɯ 

ɷɮɮɟɤɬɢɜɧɵɯ  ɬɟɯɧɨɥɨɝɢɣ  ɩɪɢ  ɫɬɪɨɢɬɟɥɶɫɬɜɟ  ɢ  ɪɟɤɨɧɫɬɪɭɤɰɢɢ  ɡɞɚɧɢɣ  ɢ 

ɫɨɨɪɭɠɟɧɢɣ.  Ɋɟɲɟɧɢɟ  ɩɪɨɛɥɟɦ  ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ  ɩɪɢ  ɜɨɡɜɟɞɟɧɢɢ  ɡɞɚɧɢɣ 

ɹɜɥɹɟɬɫɹ  ɨɞɧɢɦ  ɢɡ  ɜɚɠɧɵɯ  ɧɚɩɪɚɜɥɟɧɢɣ  ɩɨɜɵɲɟɧɢɹ  ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ 

ɚɤɬɭɚɥɶɧɨɣ  ɩɪɨɛɥɟɦɨɣ.  ȼɨ  ɜɫɟɦ  ɦɢɪɟ  ɭɠɟ  ɞɚɜɧɨ  ɜɟɞɟɬɫɹ  ɩɨɢɫɤ  ɩɭɬɟɣ 

ɩɨɧɢɠɟɧɢɹ ɷɧɟɪɝɨɡɚɬɪɚɬ ɡɚ ɫɱɟɬ ɟɝɨ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ.[1] 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɪɚɡɥɢɱɧɵɯ 

ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ:  

-ɩɪɢɦɟɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɯ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ;  

-ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɥɝɨɜɟɱɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ;  

-ɫɧɢɠɟɧɢɟ ɬɟɩɥɨɩɨɬɟɪɶ;  

-ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɞɚɧɢɣ.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɡɧɚɱɢɬɟɥɶɧɭɸ ɞɨɥɸ ɜ ɫɮɟɪɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɡɚɧɢɦɚɸɬ  ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɟ  ɡɞɚɧɢɹ  ɢ ɫɨɨɪɭɠɟɧɢɹ, ɫɨɫɬɨɹɳɢɟ ɢɡ: 

 -Ɇɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ (ɤɚɪɤɚɫ);  

-ɋɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ (ɨɝɪɚɠɞɚɸɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ);  

-Ⱦɨɛɨɪɧɵɯ  ɷɥɟɦɟɧɬɨɜ  (ɨɛɪɚɦɥɟɧɢɟ  ɞɥɹ  ɤɪɨɜɟɥɶɧɨɝɨ  ɷɥɟɦɟɧɬɚ  ɢ  

ɭɡɥɨɜ ɫɬɵɤɚ);  

-Ʉɪɟɩɟɠɧɵɯ ɫɢɫɬɟɦ (ɫɜɚɪɤɚ ɥɢɛɨ ɪɟɡɶɛɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ). 

ȼ ɫɜɹɡɢ ɫ ɲɢɪɨɤɢɦ ɜɧɟɞɪɟɧɢɟɦ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ ɜ 

ɤɚɱɟɫɬɜɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɪɚɛɨɬɚ, 

ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ ɞɟɮɟɤɬɨɜ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɹ. 
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 Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢ ɬɟɨɪɟɬɢɱɟɫɤɢɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ 

ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ. 

 ɐɟɥɶ ɢ ɡɚɞɚɱɢ: 
ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɞɟɮɟɤɬɨɜ ɜ  ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ 

ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ ɜ ɡɨɧɚɯ ɫɨɩɪɹɠɟɧɢɹɯ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

1) ɉɪɨɢɡɜɟɫɬɢ ɨɛɡɨɪ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɬɟɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ 

ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɨɛɥɟɦ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɚɧɟɥɟɣ, ɚ 

ɬɚɤɠɟ ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ; 

2) ɉɪɨɜɟɫɬɢ ɬɟɩɥɨɜɢɡɢɨɧɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ 

ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ ɧɚ ɧɚɥɢɱɢɟ ɦɨɫɬɢɤɨɜ ɯɨɥɨɞɚ; 

3) ȼɵɩɨɥɧɢɬɶ ɪɚɫɱёɬɵ ɜ Elcut ɫ ɩɨɡɢɰɢɢ ɬɟɩɥɨɩɟɪɟɧɨɫɚ ɪɚɡɥɢɱɧɵɯ 

ɬɢɩɨɜɵɯ ɜɚɪɢɚɧɬɨɜ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 

ɩɪɢɱɢɧ ɦɨɫɬɢɤɨɜ ɯɨɥɨɞɚ 

4) ɉɪɢɜɟɫɬɢ ɩɪɢɦɟɪɵ ɜɚɪɢɚɧɬɨɜ ɭɡɥɨɜ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɜ 

ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɢ ɩɪɢɦɵɤɚɧɢɢ ɫɷɧɞɜɢɱ – ɩɚɧɟɥɟɣ; 

5) Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɬɟɩɥɨɩɨɬɟɪɶ ɢ 

ɭɫɬɪɚɧɟɧɢɸ ɞɟɮɟɤɬɨɜ ɜ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɢɡ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ ɧɚ ɫɬɚɞɢɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

6) ȼɵɩɨɥɧɢɬɶ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 

ɩɪɢɦɟɧɟɧɢɹ ɩɪɢɧɹɬɨɝɨ ɭɬɟɩɥɟɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɭɡɥɚ ɜ ɭɫɥɨɜɢɹɯ ɝ. Ⱥɛɚɤɚɧɚ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɜɚɪɢɚɧɬɚ 
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ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ 

1) ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɨɩɪɟɞɟɥɟɧɵ ɞɟɮɟɤɬɵ  ɜ ɡɞɚɧɢɹɯ  ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ 

ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ – ɩɚɧɟɥɟɣ; 

2) ȼɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɬɟɩɥɨɩɨɬɟɪɶ ɡɞɚɧɢɣ ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ 

ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɦɨɞɟɥɢ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ Elcut; 

3) ȼɩɟɪɜɵɟ ɩɨɥɭɱɟɧɵ ɱɢɫɥɟɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɭɡɥɚɯ ɫɨɩɪɹɠɟɧɢɣ ɫɷɧɞɜɢɱ – ɩɚɧɟɥɟɣ ɫ ɭɱёɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɝ. Ⱥɛɚɤɚɧɚ; 

4) ȼɩɟɪɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɫɬɧɵɦɢ ɡɚɫɬɪɨɣɳɢɤɚɦɢ ɫ ɭɱёɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɝ. Ⱥɛɚɤɚɧɚ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ ɜ ɭɡɥɨɜɵɯ 

ɫɨɟɞɢɧɟɧɢɹɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ; 

5) ɉɪɟɞɥɨɠɟɧɵ ɭɬɟɩɥɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɭɡɥɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɨɩɪɹɠɟɧɢɣ ɢ 

ɤɪɟɩɥɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  ɢɫɤɥɸɱɚɸɳɢɟ ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɡɞɚɧɢɹɯ;  

6) Ɋɟɤɨɦɟɧɞɨɜɚɧɵ ɩɭɬɢ ɪɟɲɟɧɢɹ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɞɟɮɟɤɬɨɜ ɜ ɭɡɥɚɯ 

ɫɨɩɪɹɠɟɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ: 

ȼɵɩɨɥɧɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɡɥɨɜɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɢɡ ɫɷɧɞɜɢɱ – ɩɚɧɟɥɟɣ, ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɹɜɢɬɶ ɡɚ ɫɱɟɬ ɱɟɝɨ 

ɩɪɨɢɫɯɨɞɹɬ ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ ɞɥɹ ɢɯ ɭɫɬɪɚɧɟɧɢɹ. Ⱦɚɧɵ 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɨɠɟɧɵ ɜ ɨɫɧɨɜɭ 

ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɯ ɡɞɚɧɢɣ ɫ 

ɨɝɪɚɠɞɚɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ – ɩɚɧɟɥɟɣ. 
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Ƚɥɚɜɚ 1 ɋɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

1.1 ɂɫɬɨɪɢɱɟɫɤɢɣ ɨɛɡɨɪ ɩɪɢɦɟɧɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 

ɉɨɹɜɢɥɢɫɶ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ ɟɳɟ ɜ XIX ɜɟɤɟ. ɉɪɟɞɤɚɦɢ ɫɷɧɞɜɢɱ - 

ɩɚɧɟɥɟɣ  ɦɨɠɧɨ  ɫɱɢɬɚɬɶ  ɫɬɪɨɢɬɟɥɶɧɵɟ  ɤɨɧɫɬɪɭɤɰɢɢ,  ɩɪɢɞɭɦɚɧɧɵɟ 

ɚɦɟɪɢɤɚɧɫɤɢɦ  ɢɧɠɟɧɟɪɨɦ  Ɏɪɚɧɤɨɦ  Ʌɨɣɞɨɦ  Ɋɟɣɬɨɧɨɦ  ɜ  ɬɪɢɞɰɚɬɵɟ ɝɨɞɵ  

XIX  ɜɟɤɚ.  Ɉɛɥɟɝɱɟɧɧɵɟ,  ɩɪɨɱɧɵɟ  ɢ  ɭɞɨɛɧɵɟ  ɞɟɬɚɥɢ  ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  –  

ɷɬɨ  ɩɪɨɝɪɟɫɫ  ɩɪɨɢɡɜɨɞɫɬɜɚ,  ɧɨɜɚɹ  ɫɬɭɩɟɧɶ  ɜ  ɪɚɡɜɢɬɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ. ɇɨ, ɤɚɤ ɢ ɥɸɛɨɟ ɧɨɜɨɟ ɢɡɨɛɪɟɬɟɧɢɟ, ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ ɞɥɹ 

ɨɛɥɢɰɨɜɤɢ ɧɭɠɧɨ ɛɵɥɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ. ɂ ɜ 

ɩɹɬɢɞɟɫɹɬɵɟ  ɝɨɞɵ  XIX  ɜɟɤɚ  Ɉɥɞɟɧ  Ȼ.  Ⱦɨɭ  ɫɨɡɞɚɥ  ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ. 

ɂɦɟɧɧɨ Ɉɥɞɟɧ Ȼ.    ɩɪɟɡɟɧɬɨɜɚɥ  ɦɢɪɭ  ɩɟɪɜɵɟ  ɜɟɫɶɦɚ  ɷɪɝɨɧɨɦɢɱɧɵɟ ɫɷɧɞɜɢɱ 

- ɩɚɧɟɥɢ,  ɨɬɥɢɱɚɸɳɢɟɫɹ  ɭɧɢɤɚɥɶɧɵɦɢ ɤɚɱɟɫɬɜɟɧɧɵɦɢ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ,  

ɛɥɚɝɨɞɚɪɹ  ɱɟɦɭ  ɨɧɢ  ɢ  ɫɬɚɥɢ  ɨɱɟɧɶ ɛɵɫɬɪɨ ɩɨɩɭɥɹɪɧɵɦɢ ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɫɮɟɪɟ. [3] 

ɋɬɟɧɨɜɵɟ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ ɛɵɥɢ ɩɪɨɫɬɵ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɫɨɯɪɚɧɹɥɢ 

ɬɟɩɥɨ ɢ ɞɚɜɚɥɢ  ɜɨɡɦɨɠɧɨɫɬɶ  ɧɚ  ɫɭɳɟɫɬɜɨɜɚɧɢɟ  ɞɢɡɚɣɧɟɪɫɤɨɣ  ɦɵɫɥɢ.  

ɉɪɚɜɞɚ, ɛɵɥ ɭ ɬɟɯ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ ɨɞɢɧ ɹɜɧɵɣ ɧɟɞɨɫɬɚɬɨɤ: ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɬɪɟɛɨɜɚɥɨ  ɫɭɳɟɫɬɜɟɧɧɵɯ  ɜɪɟɦɟɧɧɵɯ  ɡɚɬɪɚɬ.  Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɪɟɦɟɧɧɵɯ 

ɡɚɬɪɚɬ ɧɭɠɧɨ ɛɵɥɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ  ɨɛɨɪɭɞɨɜɚɧɢɟ  ɞɥɹ  ɩɪɨɢɡɜɨɞɫɬɜɚ  

ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ.[3]  

ȼ  1960 ɝ.  ɤɨɦɩɚɧɢɹ  «Alside»  ɪɟɲɢɥɚ  ɷɬɭ  ɩɪɨɛɥɟɦɭ. ɋɩɟɰɢɚɥɢɫɬɵ  

ɷɬɨɣ  ɤɨɦɩɚɧɢɢ  ɜɧɟɫɥɢ  ɪɹɞ  ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɣ  ɜ  ɩɪɨɰɟɫɫ  

ɩɪɨɢɡɜɨɞɫɬɜɚ  ɫɬɟɧɨɜɵɯ  ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ,  ɛɥɚɝɨɞɚɪɹ  ɱɟɦɭ  ɢ  ɞɨɛɢɥɢɫɶ  

ɩɨɫɬɚɜɥɟɧɧɨɣ  ɡɚɞɚɱɢ  –  ɩɨɜɵɫɢɥɢ ɫɤɨɪɨɫɬɶ  ɢɡɝɨɬɨɜɥɟɧɢɹ.  ȼ  ɫɜɹɡɢ  ɫ  

ɡɚɩɭɫɤɨɦ  ɦɚɫɫɨɜɨɝɨ  ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ,  ɜ  ɦɢɪɟ  ɧɚɱɚɥɫɹ  

ɫɬɪɨɢɬɟɥɶɧɵɣ  ɛɭɦ  ɜ  ɨɛɥɚɫɬɢ ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ ɫɨɨɪɭɠɟɧɢɣ. [3] 

ȼ  ɋɨɜɟɬɫɤɨɦ  ɋɨɸɡɟ  ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ  ɩɨɹɜɢɥɢɫɶ  ɜ  ɧɚɱɚɥɟ  1960-ɯ 

ɝɨɞɨɜ.  Ɉɞɧɚɤɨ  ɢɦɩɨɪɬɧɵɟ  ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ  ɨɤɚɡɚɥɢɫɶ  ɧɟɞɟɲɟɜɵ,  ɚ  
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ɫɨɛɫɬɜɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ  ɪɚɡɜɢɜɚɥɨɫɶ  ɨɱɟɧɶ  ɦɟɞɥɟɧɧɨ.  ɉɨɧɚɱɚɥɭ  ɜ  ɧɚɲɟɣ  

ɫɬɪɚɧɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ  ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ  ɫ  ɧɚɩɨɥɧɢɬɟɥɟɦ  ɢɡ  ɝɨɪɸɱɢɯ  

ɦɚɬɟɪɢɚɥɨɜ  – ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ ɢ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ.[3] 

ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ ɪɚɡɪɚɛɨɬɤɨɣ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 

ɨɛɲɢɜɤɚɦɢ ɡɚɧɢɦɚɥɢɫɶ, ɜ ɨɫɧɨɜɧɨɦ, ɞɜɟ ɨɪɝɚɧɢɡɚɰɢɢ - ɐɇɂɂɉɋɄ ɢɦ. ɇ.ɉ. 

Ɇɟɥɶɧɢɤɨɜɚ ɢ ɐɇɂɂɋɄ ɢɦ. ȼ.Ⱥ. Ʉɭɱɟɪɟɧɤɨ. ȼɩɟɪɜɵɟ ɬɚɤɢɟ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ 

ɩɪɢɦɟɧɢɥɢ ɜ 1965 ɝɨɞɭ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɜ əɤɭɬɢɢ. 

ɉɚɧɟɥɢ ɢɦɟɥɢ ɝɥɚɞɤɢɟ ɚɥɸɦɢɧɢɟɜɵɟ ɨɛɲɢɜɤɢ ɢɡ ɫɩɥɚɜɚ ȺɆɝɉ, ɫɪɟɞɧɢɣ ɫɥɨɣ 

ɢɡ ɩɨɥɢɫɬɢɪɨɥɶɧɨɝɨ ɩɟɧɨɩɥɚɫɬɚ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɨɛɪɚɦɥɟɧɢɹ ɩɨ ɤɨɧɬɭɪɭ 

ɜ ɜɢɞɟ ɮɚɧɟɪɧɨɣ ɩɨɥɨɫɵ ɫ ɩɪɢɤɥɟɩɚɧɧɵɦɢ ɚɥɸɦɢɧɢɟɜɵɦɢ ɭɝɨɥɤɚɦɢ. ɋ 

ɧɟɫɤɨɥɶɤɨ ɢɡɦɟɧɟɧɧɵɦ, Z-ɨɛɪɚɡɧɵɦ, ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɨɛɪɚɦɥɟɧɢɟɦ ɢ ɫɪɟɞɧɢɦ 

ɫɥɨɟɦ ɢɡ ɩɥɢɬɧɨɝɨ ɩɟɧɨɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɚ ɚɧɚɥɨɝɢɱɧɵɟ ɩɚɧɟɥɢ ɛɵɥɢ 

ɩɪɢɦɟɧɟɧɵ [33, 34] ɜ ɤɚɱɟɫɬɜɟ ɩɨɤɪɵɬɢɹ ɤɭɩɨɥɚ ɬɟɥɟɫɤɨɩɚ Ɂɟɥɟɧɱɭɝɫɤɨɣ 

ɚɫɬɪɨɮɢɡɢɱɟɫɤɨɣ ɨɛɫɟɪɜɚɬɨɪɢɢ Ⱥɇ ɋɋɋɊ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ ɫ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɧɵɦɢ ɝɥɚɞɤɢɦɢ ɚɥɸɦɢɧɢɟɜɵɦɢ ɨɛɲɢɜɤɚɦɢ ɩɨ 

ɩɪɨɟɤɬɚɦ ɐɇɂɂɉɋɄ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɞɥɹ ɩɨɤɪɵɬɢɹ Ȼɚɣɤɚɥɶɫɤɨɣ Ɍɗɐ ɢ 

ɋɟɥɟɧɝɢɧɫɤɨɝɨ ɰɟɥɥɸɥɨɡɧɨ-ɤɚɪɬɨɧɧɨɝɨ ɤɨɦɛɢɧɚɬɚ [35, 36]. 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ  ɢɡɦɟɧɟɧɢɹ  ɜ  ɷɬɨɦ  ɫɩɨɫɨɛɟ  ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɩɪɨɢɡɨɲɥɢ ɭɠɟ ɜ 90-ɟ ɝɨɞɵ, ɤɨɝɞɚ ɩɨɹɜɢɥɢɫɶ ɩɟɪɜɵɟ ɞɨɦɚ, ɩɨɫɬɪɨɟɧɧɵɟ ɫ  

ɩɪɢɦɟɧɟɧɢɟɦ  ɫɨɜɪɟɦɟɧɧɨɝɨ  ɫɬɪɨɣɦɚɬɟɪɢɚɥɚ  –  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ,  ɜ ɫɚɦɨɦ  

ɩɪɨɫɬɨɦ  ɜɚɪɢɚɧɬɟ  ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ  ɫɨɛɨɣ  ɬɪɟɯɫɥɨɣɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ. 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ  ɠɟɫɬɤɨɣ,  

ɩɨɫɤɨɥɶɤɭ  ɨɧɚ  ɜɵɩɨɥɧɹɟɬ  ɨɝɪɚɠɞɚɸɳɢɟ  ɮɭɧɤɰɢɢ. ɉɨɷɬɨɦɭ  ɞɜɚ  ɫɥɨɹ  –  

ɜɧɭɬɪɟɧɧɢɣ  ɢ  ɧɚɪɭɠɧɵɣ  –  ɹɜɥɹɸɬɫɹ  ɫɜɨɟɝɨ  ɪɨɞɚ ɫɤɨɪɥɭɩɨɣ,  ɡɚɤɪɵɜɚɸɳɟɣ  

ɫ  ɞɜɭɯ  ɫɬɨɪɨɧ  ɬɟɩɥɨɢɡɨɥɹɬɨɪ,  ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ  ɬɪɟɬɶɢɦ  ɫɥɨɟɦ.  ɗɬɨɬ  

ɫɜɨɟɨɛɪɚɡɧɵɣ  ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɣ ɫɟɪɞɟɱɧɢɤ,  ɤɚɤ  ɩɪɚɜɢɥɨ,  ɜɵɩɨɥɧɟɧ  ɢɡ  

ɫɨɜɪɟɦɟɧɧɵɯ, ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ  ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ  ɦɚɬɟɪɢɚɥɨɜ  

ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ  ɧɚ  ɨɫɧɨɜɟ  ɛɚɡɚɥɶɬɨɜɨɝɨ  ɜɨɥɨɤɧɚ  ɢɥɢ  ɩɨɪɨɩɥɚɫɬɨɜ 

(ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ  ɢ  ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ  ɫɚɦɨɡɚɬɭɯɚɸɳɢɯ  ɦɚɪɨɤ).  
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ɋɤɥɟɢɜɚɧɢɟ  ɜɫɟɯ  ɤɨɦɩɨɧɟɧɬɨɜ  ɩɪɨɢɫɯɨɞɢɬ  ɞɜɭɦɹ  ɫɩɨɫɨɛɚɦɢ:  ɝɨɪɹɱɟɟ ɢ 

ɯɨɥɨɞɧɨɟ ɩɪɟɫɫɨɜɚɧɢɟ [4].   

Ɉɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɩɟɪɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɨɤɚɡɚɥɫɹ ɜ ɰɟɥɨɦ ɭɫɩɟɲɧɵɦ. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɡɚ ɫɱɟɬ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɞɚɥɨɫɶ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɦɚɫɫɭ 

ɡɞɚɧɢɣ, ɬɪɭɞɨɡɚɬɪɚɬɵ ɩɪɢ ɦɨɧɬɚɠɟ, ɚ ɬɚɤɠɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 

ɫɨɞɟɪɠɚɧɢɟ ɡɞɚɧɢɣ. Ɉɞɧɚɤɨ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ 

ɢɡ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɛɵɥ ɜɵɹɜɥɟɧ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ.  

ȼɨ-ɩɟɪɜɵɯ, ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɨɛɲɢɜɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡɝɨɬɚɜɥɢɜɚɥɢɫɶ 

ɢɡ ɝɥɚɞɤɢɯ ɥɢɫɬɨɜ, ɩɨɹɜɢɥɚɫɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɹɯ 

ɩɨ ɩɨɜɵɲɟɧɢɸ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɢ. ȼɨ-ɜɬɨɪɵɯ, ɨɛɪɚɦɥɟɧɢɟ ɢɡ ɮɚɧɟɪɧɨɣ ɩɨɥɨɫɵ 

ɢ ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɤ ɧɟɣ ɞɜɭɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɭɝɨɥɤɨɜ ɬɪɟɛɨɜɚɥɢ ɜɵɩɨɥɧɟɧɢɹ 

ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɩɟɪɚɰɢɣ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ. ȼ-ɬɪɟɬɶɢɯ, ɞɥɹ ɤɪɟɩɥɟɧɢɹ 

ɨɛɲɢɜɨɤ ɤ ɨɛɪɚɦɥɹɸɳɢɦ ɪɟɛɪɚɦ ɫ ɩɨɦɨɳɶɸ ɡɚɤɥɟɩɨɤ ɢɥɢ ɫɚɦɨɧɚɪɟɡɚɸɳɢɯ 

ɜɢɧɬɨɜ ɬɪɟɛɭɸɬɫɹ ɛɨɥɶɲɢɟ ɬɪɭɞɨɡɚɬɪɚɬɵ, ɤ ɬɨɦɭ ɠɟ, ɜ ɦɟɫɬɚɯ ɢɯ ɫɨɟɞɢɧɟɧɢɣ 

ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɹɜɢɥɢ ɧɢɡɤɭɸ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. Ʉɪɨɦɟ ɬɨɝɨ, ɛɵɥɚ ɨɬɦɟɱɟɧɚ 

ɦɚɥɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢ ɜɫɩɟɧɢɜɚɧɢɢ ɩɨɥɢɫɬɢɪɨɥɶɧɨɝɨ ɩɟɧɨɩɥɚɫɬɚ.[37] 

ɋ ɭɱɟɬɨɦ ɭɤɚɡɚɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɜ ɐɇɂɂɉɋɄ ɪɚɡɪɚɛɨɬɚɥɢ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɦɢ 

ɫɬɚɥɶɧɵɦɢ ɢ ɚɥɸɦɢɧɢɟɜɵɦɢ ɨɛɲɢɜɤɚɦɢ ɢ ɫɪɟɞɧɢɦ ɫɥɨɟɦ ɢɡ ɡɚɥɢɜɨɱɧɵɯ 

ɩɟɧɨɩɥɚɫɬɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɩɭɬɟɦ ɜɫɩɟɧɢɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɩɨɥɨɫɬɢ ɦɟɠɞɭ 

ɨɛɲɢɜɤɚɦɢ. [38] 

ȼ ɐɇɂɂɩɪɨɦɡɞɚɧɢɣ  ɪɚɡɪɚɛɨɬɚɥɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɨɩɵɬɚ ɮɢɪɦɵ «ɗɪɧɫɬ». Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɭɫɬɪɨɣɫɬɜɨ ɫɬɵɤɨɜ ɜ 

ɬɚɤɢɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ: ɩɨɫɪɟɞɫɬɜɨɦ ɭɫɬɭɩɨɜ ɢ ɜɵɫɬɭɩɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ 

ɜɟɪɯɧɢɯ ɢ ɧɢɠɧɢɯ ɨɛɲɢɜɤɚɯ ɫɦɟɠɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɪɚɡɧɵɯ ɫɬɨɪɨɧ. ɉɪɢ 

ɩɨɦɨɳɢ ɫɚɦɨɧɚɪɟɡɚɸɳɢɯ ɜɢɧɬɨɜ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɡɚɤɥɟɩɨɤ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɢ ɤɪɟɩɹɬɫɹ ɤ ɩɪɨɝɨɧɭ ɢ ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. [39] 

ɉɚɧɟɥɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɜ Ɋɨɫɫɢɢ ɜɩɥɨɬɶ ɞɨ ɧɚɱɚɥɚ 80-ɯ ɝɨɞɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɬɨɥɶɤɨ ɫ 90-ɯ ɝɨɞɨɜ ɷɬɢɦ 
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ɫɬɪɨɢɬɟɥɶɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɧɚɱɚɥɢ ɢɧɬɟɪɟɫɨɜɚɬɶɫɹ ɨɫɬɚɥɶɧɵɟ ɫɟɝɦɟɧɬɵ 

ɡɚɫɬɪɨɟɤ, ɜɩɨɫɥɟɞɫɬɜɢɢ ɨɬɤɚɡɵɜɚɹɫɶ ɨɬ ɨɫɧɨɜɧɵɯ ɟɝɨ ɤɨɧɤɭɪɟɧɬɨɜ: ɞɟɪɟɜɚ, 

ɤɢɪɩɢɱɚ ɢ ɛɟɬɨɧɚ. 

Ʉɚɤ ɦɚɫɫɨɜɭɸ ɩɪɨɞɭɤɰɢɸ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɭɠɟ ɦɧɨɝɨ ɥɟɬ ɜɵɩɭɫɤɚɸɬ ɜ 

ɋɒȺ, Ⱥɧɝɥɢɢ, Ɏɪɚɧɰɢɢ, Ʉɚɧɚɞɟ, Ƚɨɥɥɚɧɞɢɢ, ɂɬɚɥɢɢ, Ƚɟɪɦɚɧɢɢ, Ȼɟɥɶɝɢɢ ɢ 

ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ, ɨɞɧɚɤɨ ɡɚɪɭɛɟɠɧɚɹ ɩɪɚɤɬɢɤɚ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɦɟɧɟɧɢɹ 

ɢɦɟɟɬ ɪɹɞ ɫɜɨɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɍɚɤ, ɜɵɩɭɫɤɚɟɦɵɟ ɩɨ ɫɯɨɞɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ 

Ƚɟɪɦɚɧɢɢ ɢ ɂɫɩɚɧɢɢ ɛɟɡɪёɛɟɪɧɵɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ, ɫɨɟɞɢɧɹɟɦɵɟ ɜɧɚɯɥɟɫɬ ɩɪɢ 

ɩɨɦɨɳɢ ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɢɦɟɸɬ ɫɭɳɟɫɬɜɟɧɧɵɣ ɞɥɹ ɪɨɫɫɢɣɫɤɢɯ ɭɫɥɨɜɢɣ 

ɧɟɞɨɫɬɚɬɨɤ - ɛɨɥɶɲɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɦɟɪɡɚɧɢɹ ɜ ɦɟɫɬɚɯ ɤɪɟɩɥɟɧɢɹ ɚɧɤɟɪɧɵɯ 

ɛɨɥɬɨɜ.[34] 

ɇɟɤɨɬɨɪɵɟ ɮɢɪɦɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɩɪɢ ɷɬɨɦ ɢɦɟɹ 

ɦɧɨɝɨɥɟɬɧɢɣ ɨɩɵɬ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɤ ɩɪɢɦɟɪɭ, ɚɦɟɪɢɤɚɧɫɤɚɹ ɮɢɪɦɚ «Ʉɟɪɢ» - 

ɫɜɵɲɟ 60 ɥɟɬ, ɮɪɚɧɰɭɡɫɤɚɹ ɮɢɪɦɚ «ɋɨɛɚ»- ɫɜɵɲɟ 50 ɥɟɬ. ɂɫɩɵɬɚɧɢɹ 

ɪɚɡɥɢɱɧɵɯ  ɬɢɩɨɜ ɬɪɟɯɫɥɨɣɧɵɯ  ɩɚɧɟɥɟɣ  ɜɟɥɢ  ɦɧɨɝɢɟ ɩɪɨɢɡɜɨɞɹɳɢɟ  ɢɯ  

ɮɢɪɦɵ.  ɂɫɫɥɟɞɨɜɚɧɢɹ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɪɨɜɨɞɢɥɢɫɶ  ɇɚɰɢɨɧɚɥɶɧɵɦ  

ɰɟɧɬɪɨɦ  ɩɨ  ɫɬɪɨɢɬɟɥɶɫɬɜɭ  ɢ  ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɫɬɚɧɰɢɟɣ  ɜɨ  Ɏɪɚɧɰɢɢ, 

ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ  ɰɟɧɬɪɨɦ  ɧɚɰɢɨɧɚɥɶɧɨɣ  ɚɫɫɨɰɢɚɰɢɢ ɠɢɥɢɳɧɨɝɨ  

ɫɬɪɨɢɬɟɥɶɫɬɜɚ  ɜ  ɋɒȺ. ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ,  ɩɪɨɜɟɪɟɧɧɵɟ  ɩɨɫɥɟɞɧɟɣ 

ɨɪɝɚɧɢɡɚɰɢɟɣ,  ɛɵɥɢ  ɨɞɨɛɪɟɧɵ  Ɏɟɞɟɪɚɥɶɧɵɦ  ɭɩɪɚɜɥɟɧɢɟɦ  ɩɨ  ɠɢɥɢɳɧɨɦɭ 

ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɋɒȺ [3]. 

ȼ  ɧɚɫɬɨɹɳɟɟ  ɜɪɟɦɹ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ  ɧɚɲɥɢ  ɲɢɪɨɤɨɟ  ɩɪɢɦɟɧɟɧɢɟ  ɜ 

ɫɨɜɪɟɦɟɧɧɨɦ  ɫɬɪɨɢɬɟɥɶɫɬɜɟ  ɜ ɤɚɱɟɫɬɜɟ  ɧɚɜɟɫɧɵɯ  ɫɚɦɨɧɟɫɭɳɢɯ  ɫɬɟɧ ɢ  

ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ  ɩɨɤɪɵɬɢɹ.  Ɉɧɢ  ɩɪɢɦɟɧɹɸɬɫɹ  ɤɚɤ  ɩɪɢ  ɫɬɪɨɢɬɟɥɶɫɬɜɟ  

ɧɟɛɨɥɶɲɢɯ ɡɞɚɧɢɣ ɬɢɩɚ ɩɚɜɢɥɶɨɧɨɜ, ɬɚɤ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɝɪɚɠɞɚɧɫɤɢɯ  

ɡɞɚɧɢɣ: ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɯ  ɤɨɦɩɥɟɤɫɨɜ,  ɥɟɞɨɜɵɯ  ɞɜɨɪɰɨɜ,  

ɫɩɨɪɬɢɜɧɵɯ  ɢ  ɢɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. [4] 
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ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɛɨɬɵ ɩɨ ɭɥɭɱɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɦɚɬɟɪɢɚɥɚ, ɚ 

ɬɚɤɠɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ.  

 
Ɍɚɛɥɢɰɚ 1- ɋɜɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɩɭɛɥɢɤɚɰɢɹɦ 

№ Ⱥɜɬɨɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ/ Ɋɟɡɭɥɶɬɚɬ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 

1 ɋɟɦɟɧɤɨɜɚ 
ɘ.ɘ., 
Ʉɨɧɫɬɚɧɬɢɧɨɜɚ 
Ⱥ.Ⱥ. 

Ⱥɧɚɥɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɷɧɞɜɢɱ - 
ɩɚɧɟɥɟɣ ɢ ɢɯ ɜɥɢɹɧɢɟ ɧɚ 
ɫɬɨɢɦɨɫɬɶ 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɢɡɦɟɧɟɧɢɹ 
ɰɟɧɨɜɨɝɨ ɞɢɚɩɚɡɨɧɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɩɪɢɦɟɧɹɟɦɨɝɨ 
ɭɬɟɩɥɢɬɟɥɹ ɜ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ.[5] 

2 Ʉɨɧɫɬɚɧɬɢɧɨɜ 
Ⱦ.ɘ., ɒɚɛɚɥɢɧ  
Ʌ.ɉ., Ȼɚɬɪɚɤɨɜ 
ȼ.ȼ. 

Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ 
ɩɪɢ ɮɨɪɦɨɜɚɧɢɢ 
ɤɥɢɧɨɜɢɞɧɵɯ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ 

ɉɪɢɜɟɞɟɧɵ ɦɟɬɨɞɢɤɢ ɢ ɪɟɡɭɥɶɬɚɬɵ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɫɦɟɳɟɧɢɹ ɭɬɟɩɥɢɬɟɥɹ ɜɨ ɜɪɟɦɹ 
ɮɨɪɦɨɜɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 
ɉɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ, ɜɵɡɵɜɚɸɳɢɯ 
ɫɦɟɳɟɧɢɟ ɡɚɩɨɥɧɢɬɟɥɹ ɜ ɩɪɨɰɟɫɫɟ 
ɮɨɪɦɨɜɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ, ɚ ɬɚɤ ɠɟ 
ɜɵɹɜɥɟɧɵ ɩɪɢɱɢɧɵ, ɜɵɡɵɜɚɸɳɢɟ 
ɫɦɟɳɟɧɢɹ ɢ ɩɪɟɞɥɨɠɟɧɵ ɜɚɪɢɚɧɬɵ ɢɯ 
ɭɫɬɪɚɧɟɧɢɹ[6] 

3 ɋɜɟɪɱɤɨɜɚ ɇ.Ⱥ., 
Ʉɚɡɚɤɨɜɚ ɂ.ɋ. 

ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ 
ɪɟɲɟɧɢɹ ɩɨɤɪɵɬɢɹ  ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ ɜ ɤɪɨɜɥɟ 

Ɋɚɡɪɚɛɨɬɚɧ ɪɹɞ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɨɤɪɵɬɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ. ɉɪɟɞɥɨɠɟɧɚ ɨɰɟɧɤɚ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɫɯɟɦɵ, ɲɚɝɚ ɩɪɨɝɨɧɨɜ, ɜɟɥɢɱɢɧɵ 
ɨɩɢɪɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɚ ɩɪɨɝɨɧ 
ɢ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɭɬɟɩɥɢɬɟɥɹ. ɉɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ 
ɷɤɨɧɨɦɢɱɧɨɝɨ ɜɚɪɢɚɧɬɚ ɩɨɤɪɵɬɢɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ[7] 

4 Ȼɨɛɵɥɟɜ ȼ.ɇ., 
Ɍɢɲɤɨɜ ȼ.Ⱥ., 
Ƚɪɟɛɧɟɜ ɉ.Ⱥ., 
Ɇɨɧɢɱ Ⱦ.ȼ. 

ɂɧɠɟɧɟɪɧɵɣ ɦɟɬɨɞ 
ɪɚɫɱɟɬɚ ɡɜɭɤɨɢɡɨɥɹɰɢɢ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ 
ɭɱɟɬɨɦ ɞɜɨɣɫɬɜɟɧɧɨɣ 
ɩɪɢɪɨɞɵ ɩɪɨɯɨɠɞɟɧɢɹ 
ɡɜɭɤɚ 
 

Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ 
ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, 
ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɞɥɹ ɛɟɫɤɚɪɤɚɫɧɵɯ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ 
ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
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№ Ⱥɜɬɨɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ/ Ɋɟɡɭɥɶɬɚɬ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 

   ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ.[8] 
5 ȿɪɦɨɥɨɜɢɱ Ƚ.ɘ. ɂɧɧɨɜɚɰɢɨɧɧɵɟ 

ɬɟɯɧɨɥɨɝɢɢ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ ɨ 
ɡɧɚɱɟɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɉɩɢɫɚɧ ɫɩɨɫɨɛ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɫɫɦɨɬɪɟɧɵ ɡɚɞɚɱɢ  
ɩɨ ɬɟɩɥɨɢɡɨɥɹɰɢɢ, ɜɥɚɝɨɫɬɨɣɤɨɫɬɢ[9] 

6 ɍɦɧɹɤɨɜɚ ɇ.ɉ., 
Ʉɭɡɶɦɢɧ ȼ.Ⱥ. 

ɉɪɢɦɟɧɟɧɢɟ 
ɨɬɪɚɠɚɬɟɥɶɧɨɣ 
ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɜ 
ɦɧɨɝɨɫɥɨɣɧɵɯ ɩɚɧɟɥɹɯ ɫ 
ɷɮɮɟɤɬɨɦ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 
ɨɬɪɚɠɟɧɢɹ ɬɟɩɥɨɜɨɝɨ 
ɩɨɬɨɤɚ  

ɉɪɟɞɥɨɠɟɧɵ ɫɯɟɦɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɨɬɪɚɠɚɬɟɥɶɧɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɜ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ. Ɋɚɡɪɚɛɨɬɚɧɚ 
ɩɪɨɝɪɚɦɦɚ ɢ ɨɩɢɫɚɧ ɯɨɞ ɩɪɨɜɟɞɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ 
ɨɛɪɚɡɰɨɜ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ.[10] 

7 Ƚɪɟɛɧɟɜ ɉ.Ⱥ. 
Ɇɨɧɢɱ Ⱦ.ȼ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɫɜɨɣɫɬɜ ɛɟɫɤɚɪɤɚɫɧɵɯ 
ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ 

ɂɫɫɥɟɞɨɜɚɧɵ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 
ɨɞɧɨɫɥɨɣɧɵɦɢ ɢ ɞɜɭɯɫɥɨɣɧɵɦɢ 
ɨɛɥɢɰɨɜɤɚɦɢ, ɚ ɬɚɤ ɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɪɢ 
ɢɫɩɵɬɚɧɢɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ[11] 

8 Ƚɭɪɟɜɢɱ Ɍ.Ɇ., 
Ɍɨɪɨɩɨɜ Ɋ.Ɉ. 

Ʉ ɪɚɫɱɟɬɭ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɫɬɟɧɨɜɵɯ ɢ 
ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ 

ɉɪɟɞɫɬɚɜɥɟɧ ɚɧɚɥɢɡ ɢ ɦɟɬɨɞɢɤɢ 
ɪɚɫɱɟɬɚ ɬɪɟɯɫɥɨɣɧɵɯ ɫɬɟɧɨɜɵɯ ɢ 
ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ ɫ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɨɛɲɢɜɤɚɦɢ. Ȼɵɥɢ 
ɜɵɩɨɥɧɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ 
ɨɫɧɨɜɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɢ 
ɜɨɡɞɟɣɫɬɜɢɹɦɢ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ 
ɧɚɩɪɹɠɟɧɧɨ- ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ 
ɫɨɫɬɨɹɧɢɟ ɨɛɲɢɜɨɤ ɢ 
ɡɚɩɨɥɧɢɬɟɥɹ.[12] 

9 Ȼɚɛɤɨɜ Ⱥ.ɘ. Ʌɢɧɢɢ ɢ ɭɫɬɚɧɨɜɤɢ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜɵɯ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

Ɉɩɢɫɚɧ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ 
ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜɵɦ 
ɭɬɟɩɥɢɬɟɥɟɦ.[13] 

10 Ɉɫɢɩɨɜɢɱ Ʌ.Ɇ., 
Ⱦɨɥɠɟɧɤɨ ȼ.ȿ. 

Ɇɟɬɨɞ ɢɫɩɵɬɚɧɢɹ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ 
ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɨɣ ɧɚ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ 

Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɢɫɩɵɬɚɧɢɣ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɦɢɧɟɪɚɥɶɧɨɣ 
ɜɚɬɨɣ ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɩɪɢ ɩɨɦɨɳɢ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɥɚɛɨɪɚɬɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.[14] 

 ȼɟɞɢɳɟɜɚ ɘ.ɋ. 
Ⱥɧɚɧɶɢɧ Ɇ.ɘ. 

Ɇɧɨɝɨɮɚɤɬɨɪɧɨɟ 
ɱɢɫɥɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ  

Ɉɩɢɫɚɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ  
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№ Ⱥɜɬɨɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ/ Ɋɟɡɭɥɶɬɚɬ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 

11  ɫɜɨɣɫɬɜ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɚɡɪɟɡɤɢ 

 ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 
ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɢ ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɚ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ 
ɧɚɪɭɠɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɢɡ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɢ.[15] 

12 Ƚɪɚɧɨɜɫɤɢɣ 
Ⱥ.ȼ,, Ⱦɨɬɬɭɟɜ 
Ⱥ.ɂ., Ɇɚɤɚɪɨɜ 
ɘ.Ⱦ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ 
ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ 
ɡɞɚɧɢɣ ɢɡ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ ɫ ɭɬɟɩɥɢɬɟɥɟɦ 
ɢɡ 
ɩɟɧɨɩɨɥɢɢɡɨɰɢɚɧɭɪɚɬɚ ɜ 
ɡɨɧɚɯ ɩɨɜɵɲɟɧɧɨɣ 
ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ 

Ɉɩɢɫɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɩɪɢɦɟɧɟɧɢɹ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜ 
ɫɟɣɫɦɢɱɟɫɤɢ ɨɩɚɫɧɵɯ ɡɨɧɚɯ. 
ɉɪɨɢɡɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɢɫɩɵɬɚɧɢɹ ɩɨ ɨɰɟɧɤɟ 
ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ 
ɧɚɜɟɫɧɵɯ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ. 
ɉɪɟɞɥɨɠɟɧɵ ɜɚɪɢɚɧɬɵ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɮɚɫɚɞɧɨɣ 
ɫɢɫɬɟɦɵ.[16] 

13 Ɍɭɦɚɤɨɜɚ ȿ.ȼ. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ 
ɚɤɭɫɬɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ 
ɤ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɦ, 
ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ 
ɢɧɠɟɤɰɢɢ ɞɥɢɧɧɨɝɨ 
ɜɨɥɨɤɧɚ 

ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨɰɟɫɫɚ 
ɢɧɠɟɤɰɢɢ ɞɥɢɧɧɨɝɨ ɜɨɥɨɤɧɚ (LFI), 
ɨɩɢɫɚɧ ɩɪɨɰɟɫɫ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɦɟɬɨɞɨɦ ɢɧɠɟɤɰɢɢ ɞɥɢɧɧɨɝɨ 
ɜɨɥɨɤɧɚ.[17] 

14 Ʉɚɫɟɧɨɜ Ⱥ.ȿ., 
Ɂɚɤɢɪɨɜ Ɇ.Ɋ., 
Ʉɭɥɟɲɨɜ ɂ.ȼ. 

ɉɪɨɛɥɟɦɵ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ 
ɩɪɨɛɥɟɦɵ ɩɪɢ ɦɨɧɬɚɠɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ.[72] 

15 Ƚɨɧɱɚɪɨɜɚ Ɇ.Ⱥ., 
Ȼɨɧɞɚɪɟɜ Ȼ.Ⱥ., 
ɉɪɨɫɤɭɪɹɤɨɜɚ 
Ⱥ.Ɉ. 

ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ 
ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ ɜ 
ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɹɯ 

ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɭɜɟɥɢɱɟɧɢɟ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɧɚɩɨɥɧɢɬɟɥɹ. 
ɉɪɟɞɥɨɠɟɧɵ ɜɚɪɢɚɧɬɵ ɭɬɟɩɥɢɬɟɥɹ, 
ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɫɩɵɬɚɧɢɣ ɢ ɜɵɹɜɥɟɧɵ ɫɪɨɤɢ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɡɧɵɯ ɭɬɟɩɥɢɬɟɥɟɣ: 
ɤɨɧɜɟɪɬɟɪɧɵɣ ɲɥɚɤ, ɩɟɧɨɩɨɥɢɭɪɟɬɚɧ, 
ɦɢɤɪɨɤɪɟɦɧɚɡɟɦ[19] 

16 Ɋɵɠɟɧɤɨ ɋ.ɇ., 
ɒɢɧɤɚɪɟɜɢɱ 
ɘ.ɉ. 

ɋɨɜɪɟɦɟɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɧɟɥɟɣ 

Ɉɩɢɫɚɧ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ[20] 
 

17 Ɋɭɫɬɟɦɨɜ Ȼ.ȿ.,  ɋɪɚɜɧɟɧɢɟ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ  

ȼ ɫɬɚɬɶɟ ɪɚɫɤɪɵɬɵ ɜɢɞɵ ɢ 
ɞɨɫɬɨɢɧɫɬɜɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɚ  
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№ Ⱥɜɬɨɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ/ Ɋɟɡɭɥɶɬɚɬ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 

 ɑɟɤɚɪɞɨɜɫɤɢɣ 
Ɇ.ɇ. 

ɫɜɨɣɫɬɜ ɧɚ ɩɪɢɦɟɪɟ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɢ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɭɬɟɩɥɢɬɟɥɹ 

ɬɚɤɠɟ ɜɵɩɨɥɧɟɧ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ 
ɪɚɫɱɟɬ ɫ ɪɚɡɧɵɦɢ ɭɬɟɩɥɢɬɟɥɹɦɢ ɢ 
ɫɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹ.[21] 

18 Ⱥɪɦɚɬɨɧɨɜɚ 
Ⱥ.Ⱥ., Ⱥɧɬɨɧɟɧɤɨ 
ɇ.Ⱥ. 

ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɚɪɢɚɧɬɵ 
ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɩɪɢɜɟɞɟɧɵ 
ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ, 
ɜɚɪɢɚɧɬɵ ɫɨɟɞɢɧɟɧɢɣ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧ 
ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɢ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ[22] 

19 Ʉɚɡɚɤɨɜ ɘ.ɇ., 
ɋɵɱɟɜ ɋ.Ⱥ. 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɢɡ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ȼ ɫɬɚɬɶɟ ɪɚɡɪɚɛɨɬɚɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, 
ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ ɪɚɡɦɟɪɨɦ 1,2ɯ3,6 
ɦ, ɬɟɦ ɫɚɦɵɦ ɭɜɟɥɢɱɢɥɢɫɶ ɢɧɬɟɪɟɫɵ 
ɧɚ 95% ɫɬɟɩɟɧɶ ɡɚɜɨɞɫɤɨɣ 
ɝɨɬɨɜɧɨɫɬɢ[23] 

20 Ȼɭɪɰɟɜɚ Ɇ.Ⱥ., 
Ɇɟɞɧɢɤɨɜɚ ȿ.Ⱥ. 

ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ. 
Ɇɚɬɟɪɢɚɥɵ ɢ 
ɤɨɧɫɬɪɭɤɰɢɢ 

Ɉɩɢɫɚɧɵ ɝɥɚɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɢɯ ɩɪɨɱɧɨɫɬɧɵɟ, 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɢ ɞɪɭɝɢɟ ɜɚɠɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ[24] 

21 Ⱦɚɧɢɥɨɜ Ⱥ.ɂ., 
Ɍɭɫɧɢɧɚ Ɉ.Ⱥ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-
ɬɟɨɪɟɬɢɱɟɫɤɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɩɪɨɝɨɧɚ 
ɩɨɤɪɵɬɢɹ ɢɡ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ 

ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɬɨɧɤɨɫɬɟɧɧɨɝɨ 
ɯɨɥɨɞɧɨɝɧɭɬɨɝɨ ɩɪɨɝɨɧɚ ɜ ɫɨɫɬɚɜɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ ɢɡ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ.[25] 

22 Ⱦɨɥɝɢɯ ȿ.ȼ., 
Ⱦɵɲɟɤɨɜ ɍ.Ⱥ., 
ɋɟɦɟɧɨɜ Ɇ.ɇ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 
ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɤɨɦɩɨɡɢɬɧɵɯ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ, ɭɫɢɥɟɧɧɵɯ 
ɪɟɲɟɬɤɨɣ ɢɡ ɭɝɥɟɪɨɞɧɨɝɨ 
ɜɨɥɨɤɧɚ 

ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɛɵɥɨ 
ɢɡɭɱɟɧɨ ɩɨɜɵɲɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɩɪɨɱɧɨɫɬɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, 
ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ ɭɝɥɟɪɨɞɧɨɝɨ 
ɜɨɥɨɤɧɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɷɩɨɤɫɢɞɧɨɣ 
ɫɦɨɥɨɣ, ɞɥɹ ɩɪɢɞɚɧɢɹ ɠɟɫɬɤɨɫɬɢ 
ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɦɟɧɟɧɵ ɠɟɫɬɤɢɟ 
ɪɟɲɟɬɤɢ. Ⱦɥɹ ɫɨɡɞɚɧɢɟ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɢ ɩɪɢɦɟɧɹɥɫɹ ɦɟɬɨɞ  
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№ Ⱥɜɬɨɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ/ Ɋɟɡɭɥɶɬɚɬ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 

   ɜɚɤɭɭɦɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ.[26] 
23 ɑɟɪɧɨɝɢɥɶ ȼ.Ȼ.  ɉɚɬɟɧɬ ɊɎ №83782 

ɋɷɧɞɜɢɱ-ɩɚɧɟɥɶ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ 
ɬɪɟɯɫɥɨɣɧɚɹ 

ɂɡɨɛɪɟɬɟɧɢɟ ɩɨɡɜɨɥɹɟɬ  ɪɟɲɢɬɶ 
ɡɚɞɚɱɢ ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɡɞɚɧɢɟ 
ɩɨɥɟɡɧɨɣ ɦɨɞɟɥɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ 
ɩɪɟɞɥɚɝɚɟɦɚɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ, 
ɫɨɯɪɚɧɹɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ 
ɫɜɨɣɫɬɜɚ, ɥɟɝɤɨɫɬɶ, ɩɪɨɱɧɨɫɬɶ ɢ 
ɞɟɲɟɜɢɡɧɭ ɨɛɥɚɞɚɥɚ ɩɨɜɵɲɟɧɧɨɣ 
ɨɝɧɟɫɬɨɣɤɨɫɬɶɸ.[27] 

24 ɋɢɦɨɧɟɧɤɨ ɘ.ȼ. ɉɚɬɟɧɬ ɊɎ №125595  
ɋɷɧɞɜɢɱ-ɩɚɧɟɥɶ 
 
 

Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ 
ɩɪɟɞɥɚɝɚɟɦɨɣ ɩɨɥɟɡɧɨɣ ɦɨɞɟɥɢ 
ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 
ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, 
ɪɚɫɲɢɪɟɧɢɟ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ, 
ɩɨɜɵɲɟɧɢɟ ɩɪɨɱɧɨɫɬɢ. [28] 

25 Ɍɪɟɬɶɹɱɟɧɤɨ 
ȿ.ɇ. 

ɉɚɬɟɧɬ ɊɎ №125599 
ɋɷɧɞɜɢɱ-ɩɚɧɟɥɶ 
 

Ɂɚɞɚɱɚ, ɧɚ ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ 
ɧɚɩɪɚɜɥɟɧɨ ɫɨɡɞɚɧɢɟ ɩɨɥɟɡɧɨɣ 
ɩɨɞɟɥɢ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ 
ɩɪɟɞɥɚɝɚɟɦɚɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ, 
ɫɨɯɪɚɧɹɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ 
ɫɜɨɣɫɬɜɚ, ɥɟɝɤɨɫɬɶ ɢ ɩɪɨɱɧɨɫɬɶ, 
ɩɨɡɜɨɥɹɥɚ ɫɨɡɞɚɜɚɬɶ ɥɟɝɤɨ 
ɫɨɛɢɪɚɟɦɵɟ ɢ ɛɵɫɬɪɨ ɦɨɧɬɢɪɭɟɦɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɞɨɫɬɢɝɚɟɬɫɹ 
ɬɟɦ, ɱɬɨ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɫ 
ɨɞɢɧɚɤɨɜɵɦɢ ɩɪɨɞɨɥɶɧɵɦɢ 
ɤɪɨɦɤɚɦɢ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɞɜɭɯ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɥɢɫɬɨɜ ɢ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɦɟɠɞɭ ɧɢɡɤɨ 
ɝɨɪɸɱɟɝɨ ɭɬɟɩɥɢɬɟɥɹ - 
ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ, ɫɨɟɞɢɧɹɟɬɫɹ ɫ 
ɚɧɚɥɨɝɢɱɧɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ 
ɩɨɫɪɟɞɫɬɜɨɦ ɮɢɤɫɢɪɭɸɳɢɯ 
ɷɥɟɦɟɧɬɨɜ - ɧɚɤɥɚɞɧɵɯ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɡɚɦɤɨɜ.[29] 

26 ɂɧɞɵɤ Ʌ.ɘ. ɉɚɬɟɧɬ ɊɎ №62411 
ɋɷɧɞɜɢɱ-ɩɚɧɟɥɶ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ  

ɉɨɥɟɡɧɚɹ ɦɨɞɟɥɶ ɨɬɧɨɫɢɬɫɹ ɤ 
ɤɨɧɫɬɪɭɤɰɢɹɦ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɢ 
ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɤɚɱɟɫɬɜɟ 
  

http://poleznayamodel.ru/byauthors/62148/
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№ Ⱥɜɬɨɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ/ Ɋɟɡɭɥɶɬɚɬ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 

  ɬɪɟɯɫɥɨɣɧɚɹ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ  
ɫɨɨɪɭɠɟɧɢɣ (ɧɟ ɧɟɫɭɳɢɯ ɫɬɟɧ ɢ 
ɤɪɨɜɥɢ). 
ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɬɨɝɨ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ 
ɫɪɟɞɧɟɝɨ ɫɥɨɹ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɭɬɟɩɥɢɬɟɥɶ, ɝɞɟ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ ɢ ɦɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ 
ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɫɥɨɣɧɨ ɢ 
ɩɚɪɚɥɥɟɥɶɧɨ ɜɧɟɲɧɢɦ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɥɢɫɬɚɦ ɩɨ ɜɫɟɣ 
ɩɥɨɫɤɨɫɬɢ ɩɚɧɟɥɢ ɢ ɫɤɥɟɟɧɵ ɦɟɠɞɭ 
ɫɨɛɨɣ, ɧɚɩɪɢɦɟɪ ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɵɦ 
ɩɨɥɢɭɪɟɬɚɧɨɜɵɦ ɤɥɟɟɦ.[30] 

27 Ƚɚɣɫɥɟɪ ȿ.ȼ,, 
ȼɨɥɨɤɢɬɢɧ Ƚ.Ƚ., 
ɋɤɪɢɩɧɢɤɨɜɚ 
ɇ.Ʉ., Ⱥɧɢɤɨɜɚ 
Ʌ.Ⱥ. 

ɉɚɬɟɧɬ ɊɎ №64237 
ɋɷɧɞɜɢɱ-ɩɚɧɟɥɶ 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɪɟɡɭɥɶɬɚɬɚ ɡɚɹɜɥɹɟɦɚɹ ɩɨɥɟɡɧɚɹ 
ɦɨɞɟɥɶ ɜ ɩɚɬɟɧɬɟ, ɫɨɞɟɪɠɚɳɚɹ ɞɜɚ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɹ ɢɡ ɦɟɬɚɥɥɚ ɢ 
ɪɚɡɦɟɳɟɧɧɵɣ ɦɟɠɞɭ ɧɢɦɢ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ ɢɡ 
ɦɢɧɟɪɚɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɹɜɥɹɟɬɫɹ 
ɩɟɧɨɛɟɬɨɧ. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɜɵɲɟɧɢɢ ɩɪɨɱɧɨɫɬɢ 
ɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ. 
[31] 
 

28 Ɇɚɪɤɨɜ ɋ.Ⱥ. ɉɚɬɟɧɬ ɊɎ №93834 
Ɍɟɩɥɨɢɡɨɥɢɪɭɸɳɚɹ ɢ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɚɹ 
ɫɷɧɞɜɢɱ-ɩɥɢɬɚ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɣ ɢ 
ɩɨɦɟɳɟɧɢɣ ɢɡ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ 

ȼ ɩɚɬɟɧɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɬɟɪɢɚɥɵ 
ɬɢɩɚ «ɋɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ», 
ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɤɚɱɟɫɬɜɟ ɫɬɟɧɨɜɵɯ 
ɩɚɧɟɥɟɣ ɜ ɦɚɥɨɷɬɚɠɧɨɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɯɨɥɨɞɢɥɶɧɵɯ ɢɥɢ ɦɨɪɨɡɢɥɶɧɵɯ 
ɤɚɦɟɪ (ɤɨɧɬɟɣɧɟɪɨɜ), ɩɚɧɟɥɟɣ ɞɥɹ 
ɡɜɭɤɨ- ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ.  
Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɩɚɬɟɧɬɚ: 
ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɫɲɢɪɟɧɢɟ 
ɫɩɟɤɬɪɚ ɩɪɢɦɟɧɟɧɢɹ, ɷɤɨɥɨɝɢɱɧɨɫɬɶ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ. ɇɨɜɵɦ ɜ ɫɷɧɞɜɢɱ 
ɩɚɧɟɥɢ, ɫɨɞɟɪɠɚɳɟɣ ɫɨɟɞɢɧɟɧɧɵɟ 
ɦɟɠɞɭ ɫɨɛɨɣ ɩɨɫɪɟɞɫɬɜɨɦ ɤɥɟɟɜɨɝɨ 
ɫɥɨɹ ɭɬɟɩɥɢɬɟɥɶ ɜ ɜɢɞɟ ɫɥɨɹ  
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№ Ⱥɜɬɨɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ/ Ɋɟɡɭɥɶɬɚɬ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 

   ɩɟɧɨɩɥɚɫɬɚ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɫɬɢɪɨɥɚ, 
ɟɝɨ ɧɚɪɭɠɧɭɸ ɢ/ɢɥɢ ɜɧɭɬɪɟɧɧɸɸ 
ɨɛɲɢɜɤɭ, ɜ ɜɢɞɟ ɫɥɨɹ ɢɡɨɥɨɧɚ 
ɜɵɩɨɥɧɟɧɧɨɝɨ ɢɡ ɜɫɩɟɧɟɧɧɨɝɨ 
ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ 
ɩɨɥɢɷɬɢɥɟɧɚ, ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 
ɭɬɟɩɥɢɬɟɥɶ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɩɥɢɬɵ[32] 

29 Ƚɟɪɦɚɧ Ⱥ.ɘ.,  
ɉɥɢɬɢɧɚ Ɇ.ɋ., 
Ȼɟɥɟɫɤɚɹ ȿ.Ⱥ.,  
ɉɚɧɮɢɥɨɜɚ Ɇ.Ƚ. 

ɉɚɬɟɧɬ ɊɎ №104211 
Ɍɪɟɯɫɥɨɣɧɚɹ ɧɚɪɭɠɧɚɹ 
ɫɬɟɧɨɜɚɹ ɩɚɧɟɥɶ 

ɉɚɬɟɧɬ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɤɚɫɚɟɬɫɹ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 
ɬɪɟɯɫɥɨɣɧɨɣ ɧɚɪɭɠɧɨɣ ɫɬɟɧɨɜɨɣ 
ɩɚɧɟɥɢ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ - ɫɧɢɠɟɧɢɟ 
ɬɪɭɞɨɡɚɬɪɚɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɩɚɧɟɥɢ. 
ȼ ɬɪɟɯɫɥɨɣɧɨɣ ɧɚɪɭɠɧɨɣ ɫɬɟɧɨɜɨɣ 
ɩɚɧɟɥɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɚɪɭɠɧɵɣ ɢ 
ɜɧɭɬɪɟɧɧɢɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɫɥɨɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɦɟɠɞɭ ɧɢɦɢ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ ɢɡ ɠɟɫɬɤɨɝɨ 
ɭɬɟɩɥɢɬɟɥɹ ɜ ɜɢɞɟ ɩɥɢɬ, ɝɢɛɤɢɟ ɫɜɹɡɢ, 
ɫɨɟɞɢɧɹɸɳɢɟ ɦɟɠɞɭ ɫɨɛɨɣ ɫɥɨɢ 
ɩɚɧɟɥɢ ɢ ɷɥɟɦɟɧɬ ɡɚɞɟɥɤɢ ɡɚɡɨɪɚ 
ɦɟɠɞɭ ɩɥɢɬɚɦɢ ɭɬɟɩɥɢɬɟɥɹ, 
ɩɨɫɥɟɞɧɢɣ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɫɥɨɹ ɢɡ 
ɦɹɝɤɨɝɨ ɭɬɟɩɥɢɬɟɥɹ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ, 
ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 
ɬɨɪɰɚ ɠɟɫɬɤɨɝɨ ɭɬɟɩɥɢɬɟɥɹ, 
ɩɪɢɦɵɤɚɸɳɟɝɨ ɩɪɢ ɫɛɨɪɤɟ ɩɚɧɟɥɢ ɤ 
ɝɢɛɤɢɦ ɫɜɹɡɹɦ[33] 

 
1.2  Ⱥɧɚɥɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

 
ɋɷɧɞɜɢɱ-ɩɚɧɟɥɶ – ɷɬɨ ɤɨɦɩɨɡɢɬɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ. ɇɚ ɪɢɫɭɧɤɟ 1 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ.  

ɋɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɬɨɧɤɢɯ ɨɛɲɢɜɨɤ ɢɡ ɞɨɫɬɚɬɨɱɧɨ 

ɩɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ  (ɧɟɫɭɳɢɯ ɜɧɟɲɧɢɯ ɫɥɨɟɜ), ɫɨɟɞɢɧɟɧɧɚɹ ɦɟɠɞɭ ɫɨɛɨɣ 

ɫɟɪɞɟɱɧɢɤɨɦ (ɡɚɩɨɥɧɢɬɟɥɟɦ). Ɍɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ 
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ɬɨɥɳɢɧɵ ɨɛɲɢɜɨɤ, ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨɦ ɜɟɫɟ ɨɛɥɚɞɚɬɶ 

ɫɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɨɱɧɨɫɬɢ ɢ ɠɟɫɬɤɨɫɬɢ.[2] 

 

Ɋɢɫɭɧɨɤ 1- Ʉɨɧɫɬɪɭɤɰɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 
 
ɂɫɯɨɞɹ ɢɡ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ, ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɪɟɢɦɭщɟɫɬɜа ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ: 

-  ɛɵɫɬɪɵɟ ɫɪɨɤɢ ɜɨɡɜɟɞɟɧɢɹ ɢɥɢ ɪɟɦɨɧɬ ɡɞɚɧɢɣ;  

- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɝɨɞɚ;  

- ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɩɥɨ- ɢ ɡɜɭɤɨɢɡɨɥɹɰɢɢ;  

- ɧɢɡɤɚɹ  ɧɚɝɪɭɡɤɚ  ɧɚ  ɮɭɧɞɚɦɟɧɬ  ɩɨɫɬɪɨɣɤɢ,  ɢɡ-ɡɚ  ɫɪɚɜɧɢɬɟɥɶɧɨ  

ɧɟɛɨɥɶɲɨɝɨ ɜɟɫɚ ɩɚɧɟɥɢ;  

-  ɥɟɝɤɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ;  

-  ɧɟ ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɬɞɟɥɤɚ;  

-  ɜɵɫɨɤɚɹ ɡɜɭɤɨɢɡɨɥɹɰɢɹ; 

- ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɡɜɨɞɢɦɵɯ ɨɛɴɟɤɬɨɜ; 

- ɦɚɬɟɪɢɚɥ ɷɤɨɧɨɦɢɱɧɵɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɫɫɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 

- ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɣ ɜɧɟɲɧɢɣ ɜɢɞ. 

ɉɪɢ ɷɬɨɦ ɭ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɢɦɟɸɬɫɹ ɢ ɧɟɞɨɫɬаɬɤɢ: 
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- ɧɟ ɜɵɞɟɪɠɢɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ; 

- ɜɵɫɨɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɪɭɠɧɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ; 

- ɦɨɫɬɢɤɢ ɯɨɥɨɞɚ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɣ; 

- ɨɬɫɥɨɟɧɢɟ ɭɬɟɩɥɢɬɟɥɹ ɨɬ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ; 

- ɩɨɜɪɟɠɞɟɧɢɟ ɤɚɪɤɚɫɚ ɢ ɤɪɟɩɟɠɚ ɜ ɦɟɫɬɚɯ ɫɬɵɤɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  

(ɩɪɢɱɢɧɨɣ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɨɛɢɥɶɧɵɣ ɤɨɧɞɟɧɫɚɬ ɢɥɢ «ɬɨɱɤɚ ɪɨɫɵ») [2] 

ɋɭɳɟɫɬɜɭɸɳɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɩɨ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɦ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɫɥɟɞɭɸɳɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ[2]:  

ȽɈɋɌ 21562-76 «ɉɚɧɟɥɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫ ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɩɟɧɨɩɥɚɫɬɨɜ» 

(ɩɟɪɟɢɡɞɚɧ ɜ 1990 ɝ.);  

ȽɈɋɌ 23486-79 ɉɚɧɟɥɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɪɟɯɫɥɨɣɧɵɟ ɫɬɟɧɨɜɵɟ ɫ 

ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ (ɩɟɪɟɢɡɞɚɧ ɜ 1986 ɝ.);  

ȽɈɋɌ 32603-2012 «ɉɚɧɟɥɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɪɟɯɫɥɨɣɧɵɟ ɫ ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ 

ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ» (ɞɟɣɫɬɜɭɟɬ ɫ ɨɤɬɹɛɪɹ 2014 ɝ.). 

ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɛɥɚɝɨɞɚɪɹ ɫɜɨɢɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɫɜɨɣɫɬɜɚɦ, 

ɜɵɫɨɤɨɣ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɲɢɪɨɤɨɦɭ ɞɢɚɩɚɡɨɧɭ 

ɪɚɡɦɟɪɨɜ ɢ ɦɨɞɢɮɢɤɚɰɢɣ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ 

ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɹɜɥɹɸɬɫɹ 

ɦɚɬɟɪɢɚɥɨɦ, ɧɚɯɨɞɹɳɢɦ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ: 

-  ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ;  

-  ɬɨɪɝɨɜɵɯ ɤɨɦɩɥɟɤɫɨɜ; 

-  ɠɢɥɵɯ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɡɞɚɧɢɣ;  

-  ɫɩɨɪɬɢɜɧɵɯ ɢ ɥɟɞɨɜɵɯ ɫɨɨɪɭɠɟɧɢɣ;  

-  ɚɜɬɨɡɚɩɪɚɜɨɱɧɵɯ ɫɬɚɧɰɢɣ, ɚɜɬɨɫɚɥɨɧɨɜ, ɚɜɬɨɩɚɪɤɢɧɝɨɜ;  

-  ɦɨɛɢɥɶɧɵɯ ɡɞɚɧɢɣ ɞɥɹ ɧɟɮɬɟɝɚɡɨɜɨɣ ɫɮɟɪɵ ɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢɧɞɭɫɬɪɢɢ; 

-  ɫɤɥɚɞɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ;  

-  ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ.  

1.2.1 Ɇɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
 

ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫɨɫɬɨɹɬ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɭɬɟɩɥɢɬɟɥɶ, 
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ɨɛɲɢɜɤɢ ɢ ɤɥɟɟɜɵɟ ɲɜɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ ɜɫɟɯ 

ɷɥɟɦɟɧɬɨɜ.[34] 

 ȼ ɤɚɱɟɫɬɜɟ ɨɛɲɢɜɤɢ ɧɚ ɩɟɪɜɵɯ ɷɬɚɩɚɯ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɥɢɫɶ 

ɚɥɸɦɢɧɢɟɜɵɟ ɫɩɥɚɜɵ, ɮɚɧɟɪɚ, ɚɫɛɨɰɟɦɟɧɬ ɢ ɬ.ɩ. ɇɚ ɪɢɫɭɧɤɚɯ 2, 3, 4 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɨɛɲɢɜɨɤ. 

 

Ɋɢɫɭɧɨɤ 2 – Ɉɛɲɢɜɤɚ ȽɄɅ 

 

Ɋɢɫɭɧɨɤ 3 – Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɨɛɲɢɜɤɚ 
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Ɋɢɫɭɧɨɤ 4 – Ɉɛɲɢɜɤɚ ɉȼɏ 

 Ɏɚɧɟɪɚ ɢ ɚɫɛɨɰɟɦɟɧɬ ɩɪɢɦɟɧɹɥɢɫɶ, ɜ ɨɫɧɨɜɧɨɦ, ɜ ɤɚɪɤɚɫɧɵɯ ɩɚɧɟɥɹɯ, 

ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɯ ɫɬɟɧɞɨɜɵɦ ɫɩɨɫɨɛɨɦ. Ⱥɥɸɦɢɧɢɟɜɵɟ ɫɩɥɚɜɵ (ȺɆɰ, ȺɆɝ) 

ɭɫɬɨɣɱɢɜɵ ɤ ɜɧɟɲɧɢɦ ɮɚɤɬɨɪɚɦ ɢ ɢɦɟɸɬ ɨɱɟɧɶ ɯɨɪɨɲɭɸ ɤɨɪɪɨɡɢɨɧɧɭɸ 

ɫɬɨɣɤɨɫɬɶ. Ɉɞɧɚɤɨ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫ ɚɥɸɦɢɧɢɟɜɵɦɢ ɨɛɲɢɜɤɚɦɢ ɡɧɚɱɢɬɟɥɶɧɨ 

ɞɨɪɨɠɟ ɢ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɟɣ ɞɟɮɨɪɦɚɰɢɟɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ 

ɜ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɨɛɲɢɜɤɢ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɢɫɬɨɜɚɹ ɫɬɚɥɶ. [61] 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɩɪɢɦɟɧɹɸɬ ɨɛɲɢɜɤɭ ɢɡ 

ɨɰɢɧɤɨɜɚɧɧɨɣ  ɫɬɚɥɢ ɫ ɥɚɤɨɤɪɚɫɨɱɧɵɦ ɩɨɤɪɵɬɢɟɦ ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 40 ɦɤɦ. 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɩɨɥɢɦɟɪɧɵɟ ɩɨɤɪɵɬɢɹ. 

 
Ɍɚɛɥɢɰɚ 2 – ȼɢɞɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɥɢɦɟɪɧɵɯ ɩɨɤɪɵɬɢɣ 

ȼɢɞ ɂɧɞɟɤɫ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɥɢɦɟɪɧɨɝɨ ɩɨɤɪɵɬɢɹ 

ɉɨɥɢɷɫɬɟɪ Ɋȿ Ɉɬɧɨɫɢɬɟɥɶɧɨ ɧɟɞɨɪɨɝɨɣ ɦɚɬɟɪɢɚɥ, ɤɨɬɨɪɵɣ ɩɨɞɯɨɞɢɬ ɞɥɹ 

ɥɸɛɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ. Ɍɨɥɳɢɧɚ ɩɨɤɪɵɬɢɹ 25 ɦɤɦ. 

Ɍɟɩɥɨɫɬɨɣɤɨɫɬɶ ɩɨɪɹɞɤɚ +120°ɋ. ɉɨɤɪɵɬɢɟ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ 

ɦɚɬɨɜɵɦ, ɬɚɤ ɢ ɝɥɹɧɰɟɜɵɦ.  

ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɨɩɪɚɜɞɚɧɧɨ ɜ ɫɥɭɱɚɹɯ 

ɧɟɛɨɥɶɲɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ 

ɉɭɪɚɥ Pural ɉɨɤɪɵɬɢɟ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɭɪɟɬɚɧɚ. Ɉɛɥɚɞɚɟɬ ɲɟɥɤɨɜɢɫɬɨ-

ɦɚɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɤɚɤ ɞɥɹ ɜɧɭɬɪɟɧɧɢɯ, 

ɬɚɤ ɢ ɞɥɹ ɜɧɟɲɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɇɚɬɟɪɢɚɥ ɢɦɟɟɬ ɯɨɪɨɲɭɸ ɯɢɦɢɱɟɫɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ, 

ɜɵɞɟɪɠɢɜɚɟɬ ɜɵɫɨɤɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɟɪɟɩɚɞɵ. ɉɪɢ ɬɨɥɳɢɧɟ 

ɩɨɤɪɵɬɢɹ 50 ɦɤɦ ɢɦɟɟɬ ɯɨɪɨɲɢɟ ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɟ ɫɜɨɣɫɬɜɚ. 

ɉɥɚɫɬɢɱɧɨɫɬɶ ɩɨɤɪɵɬɢɹ ɝɚɪɚɧɬɢɪɭɟɬɫɹ ɞɚɠɟ ɩɪɢ ɧɢɡɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ 

ɉɨɥɢɜɢɧɢɥɞɢ

ɮɬɨɪɢɞ 

PVDF Ʉɨɦɩɨɡɢɬɧɵɣ ɦɚɬɟɪɢɚɥ, ɫɨɫɬɨɹɳɢɣ ɧɚ 80% ɢɡ 

ɩɨɥɢɜɢɧɢɥɞɢɮɬɨɪɢɞɚ ɢ ɧɚ 20% ɢɡ ɚɤɪɢɥɚ. ɋɨɯɪɚɧɹɟɬ ɫɜɨɢ 

ɫɜɨɣɫɬɜɚ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ -60 ɞɨ +120°ɋ.  

ɍɫɬɨɣɱɢɜ ɤ ɍɎ-ɢɡɥɭɱɟɧɢɸ, ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɫɬɨɣɤɨɫɬɶɸ ɤ  
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ȼɢɞ ɂɧɞɟɤɫ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɥɢɦɟɪɧɨɝɨ ɩɨɤɪɵɬɢɹ 

  ɚɝɪɟɫɫɢɜɧɵɦ ɫɪɟɞɚɦ ɢ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. ɉɨɤɪɵɬɢɟ 

ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɫɥɭɱɚɟ ɨɫɨɛɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 

ɬɪɟɛɨɜɚɧɢɣ. ɂɦɟɟɬ ɩɨɜɵɲɟɧɧɵɟ ɩɪɨɱɧɨɫɬɧɵɟ ɢ 

ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɟ ɫɜɨɣɫɬɜɚ 

ɉɥɚɫɬɢɡɨɥɶ PVC200 ɉɨɤɪɵɬɢɟ ɛɥɚɝɨɞɚɪɹ ɬɨɥɳɢɧɟ, ɪɚɜɧɨɣ 200 ɦɤɦ, ɹɜɥɹɟɬɫɹ 

ɫɬɨɣɤɢɦ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɜɪɟɠɞɟɧɢɹɦ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɲɢɜɤɭ ɩɪɨɮɢɥɢɪɭɸɬ. ɇɚ 

ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ  ɜɧɟɲɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ. 

 

Ɋɢɫɭɧɨɤ 5- ȼɢɞɵ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
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ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɧɟɝɨ ɫɥɨɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ 

ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɩɟɧɨɩɥɚɫɬɚ. ɋɭɳɟɫɬɜɭɸɬ ɞɜɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɩɟɧɨɩɥɚɫɬɨɦ ɜ ɪɨɥɢ ɭɬɟɩɥɢɬɟɥɹ.[48]  

ɇɚ ɪɢɫɭɧɤɟ 6 ɩɨɤɚɡɚɧɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɫ ɨɞɧɢɦ ɢɡ ɜɢɞɨɜ ɩɟɧɨɩɥɚɫɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 6-ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ 

 
ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɭɬɟɩɥɢɬɟɥɶ ɜɫɩɟɧɢɜɚɟɬɫɹ ɜ ɩɨɥɨɫɬɢ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ 

ɦɟɠɞɭ ɨɛɲɢɜɤɚɦɢ ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨɟ 

ɫɰɟɩɥɟɧɢɟ ɭɬɟɩɥɢɬɟɥɹ ɫ ɨɛɲɢɜɤɨɣ. Ɉɞɧɚɤɨ ɩɪɢ ɬɚɤɨɦ ɫɩɨɫɨɛɟ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ ɬɪɟɛɭɟɬɫɹ ɬɨɱɧɚɹ ɞɨɡɢɪɨɜɤɚ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɩɨɥɨɫɬɢ ɦɟɠɞɭ ɨɛɲɢɜɤɚɦɢ ɢ ɫɰɟɩɥɟɧɢɹ 

ɭɬɟɩɥɢɬɟɥɹ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɋɪɟɞɢ ɧɟɞɨɫɬɚɬɤɨɜ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɟ ɩɪɨɱɧɨɫɬɧɵɟ ɫɜɨɣɫɬɜɚ 

ɭɬɟɩɥɢɬɟɥɹ ɤɚɤ ɩɨ ɲɢɪɢɧɟ, ɬɚɤ ɢ ɩɨ ɬɨɥɳɢɧɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ (ɜ ɫɟɪɟɞɢɧɟ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɩɥɨɬɧɨɫɬɶ ɭɬɟɩɥɢɬɟɥɹ ɦɟɧɶɲɟ, ɱɟɦ ɨɤɨɥɨ ɨɛɲɢɜɨɤ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɩɪɨɱɧɨɫɬɧɵɟ ɫɜɨɣɫɬɜɚ ɭɬɟɩɥɢɬɟɥɹ ɧɢɠɟ, ɱɟɦ ɩɨ ɤɪɚɹɦ).[48] 

ɉɪɢ ɜɬɨɪɨɦ ɫɩɨɫɨɛɟ ɩɟɧɨɩɥɚɫɬ ɧɚɪɟɡɚɟɬɫɹ ɧɚ ɛɪɭɫɤɢ (ɥɚɦɟɥɢ) ɢ 

ɩɪɢɤɥɟɢɜɚɟɬɫɹ ɤ ɨɛɲɢɜɤɚɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɜɨɣɫɬɜɚ ɭɬɟɩɥɢɬɟɥɹ ɧɟɢɡɦɟɧɧɵ ɤɚɤ 

ɩɨ ɬɨɥɳɢɧɟ, ɬɚɤ ɢ ɩɨ ɲɢɪɢɧɟ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ, ɨɞɧɚɤɨ ɫɚɦ ɭɬɟɩɥɢɬɟɥɶ ɧɟ 

ɨɞɧɨɪɨɞɧɵɣ: ɨɧ ɪɚɡɪɟɡɚɧ ɧɚ ɥɚɦɟɥɢ, ɤɨɬɨɪɵɟ ɧɟ ɫɤɥɟɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ, 

ɤɚɱɟɫɬɜɨ ɩɪɢɤɥɟɢɜɚɧɢɹ ɭɬɟɩɥɢɬɟɥɹ ɤ ɨɛɲɢɜɤɚɦ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɩɚɪɚɦɟɬɪɨɜ 

ɤɥɟɟɜɨɝɨ ɫɥɨɹ.[48] 
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ɇɟɞɨɫɬɚɬɤɚɦɢ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ ɫ ɭɬɟɩɥɢɬɟɥɟɦ ɧɚ ɨɫɧɨɜɟ ɩɟɧɨɩɥɚɫɬɚ  

ɹɜɥɹɟɬɫɹ ɢɯ ɦɚɥɚɹ ɨɝɧɟɫɬɨɣɤɨɫɬɶ (ɦɟɧɟɟ 15 ɦɢɧɭɬ). ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ 

ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ ɧɟɤɨɬɨɪɵɟ ɩɟɧɨɩɥɚɫɬɵ ɩɨɞɞɟɪɠɢɜɚɸɬ ɝɨɪɟɧɢɟ ɢ ɜɵɝɨɪɚɸɬ 

ɢɡɧɭɬɪɢ (ɩɪɢɦɟɪ - ɩɨɠɚɪ ɜ ɤɨɪɩɭɫɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɞɜɢɝɚɬɟɥɟɣ ɧɚ ɡɚɜɨɞɟ 

ɄȺɆȺɁ ɜ ɝ. ɇɚɛɟɪɟɠɧɵɟ ɑɟɥɧɵ), ɩɪɢ ɷɬɨɦ ɜɨɡɝɨɪɚɧɢɟ ɭɬɟɩɥɢɬɟɥɹ ɜ ɫɷɧɞɜɢɱ - 

ɩɚɧɟɥɢ ɧɟɜɨɡɦɨɠɧɨ ɩɨɬɭɲɢɬɶ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, 

ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɭɞɟɥɹɟɬɫɹ ɫɚɦɨɡɚɬɭɯɚɸɳɢɦ ɩɟɧɨɩɥɚɫɬɚɦ, 

ɧɨ ɞɚɠɟ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜ ɩɪɨɰɟɫɫɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɩɨɜɵɲɟɧɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪ ɜɵɞɟɥɹɸɬɫɹ ɹɞɨɜɢɬɵɟ ɩɪɨɞɭɤɬɵ ɪɚɫɩɚɞɚ, ɤɨɬɨɪɵɟ ɨɝɪɚɧɢɱɢɜɚɸɬ 

ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ (ɯɨɥɨɞɢɥɶɧɵɟ ɤɚɦɟɪɵ, ɧɟɛɨɥɶɲɢɟ 

ɫɤɥɚɞɵ ɢ ɬ.ɩ.). Ɉɞɧɢɦ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɩɟɧɨɩɥɚɫɬɨɜ 

ɹɜɥɹɟɬɫɹ ɩɟɧɨɩɨɥɢɢɡɨɰɢɚɧɭɪɚɬ (PIR) ɫ ɤɥɚɫɫɨɦ ɝɨɪɸɱɟɫɬɢ Ƚ2.[48] 

ɇɚɢɛɨɥɟɟ ɢɧɬɟɪɟɫɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɝɧɟɫɬɨɣɤɨɫɬɢ, ɷɤɨɥɨɝɢɱɧɨɫɬɢ, 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɹɜɥɹɟɬɫɹ ɦɢɧɟɪɚɥɨɜɚɬɧɵɣ 

ɭɬɟɩɥɢɬɟɥɶ ɧɚ ɨɫɧɨɜɟ ɛɚɡɚɥɶɬɨɜɨɝɨ ɜɨɥɨɤɧɚ. ɋɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɧɚ ɨɫɧɨɜɟ 

ɛɚɡɚɥɶɬɨɜɨɝɨ ɜɨɥɨɤɧɚ  ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.[1]  

 

Ɋɢɫɭɧɨɤ 7– ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫ  ɭɬɟɩɥɢɬɟɥɟɦ ɧɚ ɨɫɧɨɜɟ ɛɚɡɚɥɶɬɨɜɨɝɨ 

ɜɨɥɨɤɧɚ 

 

ɒɨɛɨɥɨɜɵɦ ɇ.Ɇ. [64] ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ 

ɩɨɜɵɲɟɧɧɨɣ ɠɟɫɬɤɨɫɬɢ, ɜ ɤɨɬɨɪɵɯ ɢɡɭɱɚɥɢɫɶ ɟɟ ɩɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ ɢ 
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ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. ɂɦ ɢɡɭɱɚɥɢɫɶ ɜɨɩɪɨɫɵ ɩɪɨɱɧɨɫɬɢ ɢ ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ 

ɠɟɫɬɤɢɯ ɢ ɩɨɥɭɠɟɫɬɤɢɯ ɨɛɪɚɡɰɨɜ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɢɧɟɪɚɥɨɜɚɬɧɨɣ ɩɥɢɬɵ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɧɟɝɨ ɫɥɨɹ ɜ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɟɨɛɯɨɞɢɦɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɪɢɟɧɬɚɰɢɹ ɜɨɥɨɤɨɧ, ɬɚɤ ɤɚɤ 

ɞɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɩɪɨɹɜɥɹɟɬ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɟ ɨɪɬɨɬɪɨɩɧɵɟ ɫɜɨɣɫɬɜɚ 

(ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɞɨɥɶ ɜɨɥɨɤɨɧ ɜ ɞɜɚ ɪɚɡɚ ɜɵɲɟ ɩɨɩɟɪɟɱɧɵɯ). 

ɋɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɪɢɟɧɬɚɰɢɹ ɜɨɥɨɤɨɧ ɩɥɢɬɵ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɧɚɪɟɡɤɢ 

ɩɥɢɬɧɨɝɨ ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɥɚɦɟɥɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɢɯ ɩɨɜɨɪɨɬɨɦ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɨɥɨɤɧɚ ɭɬɟɩɥɢɬɟɥɹ ɛɵɥɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ ɨɛɲɢɜɤɚɦ.[65] 

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɢɧɟɪɚɥɨɜɚɬɧɵɣ 

ɩɥɢɬɧɵɣ ɭɬɟɩɥɢɬɟɥɶ ɧɚ ɨɫɧɨɜɟ ɛɚɡɚɥɶɬɨɜɨɝɨ ɜɨɥɨɤɧɚ ɩɥɨɬɧɨɫɬɶɸ ɩɨɪɹɞɤɚ 

100-130 ɤɝ/ɦ3. [50] 

ȼ ɬɚɛɥɢɰɟ 3 ɢ 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɩɪɢɦɟɧɹɟɦɵɯ ɭɬɟɩɥɢɬɟɥɟɣ ɜ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ, ɚ ɬɚɤ ɠɟ ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ ɢ 

ɧɟɞɨɫɬɚɬɤɢ. 

 
Ɍɚɛɥɢɰɚ 3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɬɟɩɥɢɬɟɥɟɣ ɩɪɢɦɟɧɹɟɦɵɯ ɜ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ 

Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɇɢɧ.ɜɚɬɚ ɉɟɧɨɩɨ-
ɥɢɫɬɢɪɨɥ 

ɉɟɧɨɩɨɥɢɭ-
ɪɟɬɚɧ 

ɉɟɧɨɩɨɥɢɢɡɨ-
ɰɢɚɧɭɪɚɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/ɦ*Ʉ 

0,036 0,034 0,022 0,021 

ɉɨɪɢɫɬɨɫɬɶ Ɉɬɤɪɵɬɚɹ Ɂɚɤɪɵɬɚɹ Ɂɚɤɪɵɬɚɹ Ɂɚɤɪɵɬɚɹ 
ȼɨɞɨɩɨɝɥɚɳɟɧɢɟ ɡɚ 24 ɱ,% 1,5 2 2,5 2,5 
ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 ɇɟ ɦɟɧɟɟ 105 ɇɟ ɦɟɧɟɟ 17 ɇɟ ɦɟɧɟɟ 38 ɇɟ ɦɟɧɟɟ 40 
Ƚɪɭɩɩɚ ɝɨɪɸɱɟɫɬɢ ɇȽ ȽɁ Ƚ2 Ƚ1 
Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ 
ɬɟɦɩɟɪɚɬɭɪ 

-30 +60 -50  +75 -50 +75 -50 +75 

ȼɵɞɟɥɟɧɢɟ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɩɪɢ ɝɨɪɟɧɢɢ 

ɇɟ ɢɦɟɟɬ (ɌɈ) ɍɦɟɪɟɧɧɨ 
ɨɩɚɫɧɵɟ 
(Ɍ2), 
ɬɨɤɫɢɱɧɵɣ 

ɍɦɟɪɟɧɧɨ 
ɨɩɚɫɧɵɟ 
(Ɍ2), 
ɬɨɤɫɢɱɧɵɣ 

ɍɦɟɪɟɧɧɨ 
ɨɩɚɫɧɵɟ (Ɍ2), 
ɬɨɤɫɢɱɧɵɣ 

ɋɪɨɤ ɫɥɭɠɛɵ  15 20 50 ɢ ɛɨɥɟɟ 50 ɢ ɛɨɥɟɟ 
ɗɤɨɥɨɝɢɱɧɨɫɬɶ Ⱥɥɥɟɪɝɟɧ Ȼɟɡɨɩɚɫɟɧ Ȼɟɡɨɩɚɫɟɧ Ȼɟɡɨɩɚɫɟɧ 
Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɩɨɪɚɠɟɧɢɹ Ƚɪɢɛɨɤ, 

ɝɪɵɡɭɧɵ 
 

Ƚɪɵɡɭɧɵ 
ɩɬɢɰɵ 

ɧɟɬ ɇɟɬ 
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Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɇɢɧ.ɜɚɬɚ ɉɟɧɨɩɨ-
ɥɢɫɬɢɪɨɥ 

ɉɟɧɨɩɨɥɢɭ-
ɪɟɬɚɧ 

ɉɟɧɨɩɨɥɢɢɡɨ-
ɰɢɚɧɭɪɚɬ 

ɉɨɜɟɞɟɧɢɟ ɜɨ ɜɪɟɦɟɧɢ Ɉɫɚɞɤɚ Ɋɚɫɫɥɨɟɧɢɟ Ȼɟɡ 
ɢɡɦɟɧɟɧɢɹ 

Ȼɟɡ ɢɡɦɟɧɟɧɢɹ 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɋɭɯɚɹ ɩɨɝɨɞɚ Ʉɪɭɝɥɨɝɨɞɢɱ
ɧɨ 

Ʉɪɭɝɥɨɝɨɞɢɱ
ɧɨ 

Ʉɪɭɝɥɨɝɨɞɢɱɧɨ 

ȼɥɚɝɚ, ɚɝɪɟɫɫɢɜɧɵɟ ɫɪɟɞɵ Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧ
ɧɵɟ ɫɜɨɣɫɬɜɚ  
ɬɟɪɹɸɬɫɹ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 
ɧɟ ɩɨɞɥɟɠɚɬ 

ɍɫɬɨɣɱɢɜ ɍɫɬɨɣɱɢɜ ɍɫɬɨɣɱɢɜ 

 

Ɍɚɛɥɢɰɚ 4- ɉɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɜɢɞɨɜ ɭɬɟɩɥɢɬɟɥɟɣ ɩɪɢɦɟɧɹɟɦɵɯ ɜ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

ȼɢɞ Ⱦɨɫɬɨɢɧɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

Ɇɢɧɟɪɚɥɨɜɚɬɧɵɣ 
ɭɬɟɩɥɢɬɟɥɶ 
 
 
  

 ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɡɜɭɤɨ- ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ; 

 ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɱɢɫɬɨɬɚ; 
 ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɭɫɚɞɤɟ. 

ȼ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɛɚɪɢɬɵ  

 ɢɡɞɟɥɢɣ ɫ ɦɢɧɟɪɚɥɶɧɨɣ 
ɜɚɬɨɣ ɨɫɬɚɸɬɫɹ 
ɧɟɢɡɦɟɧɧɵɦɢ; 

 ɥёɝɤɨɫɬɶ ɦɨɧɬɚɠɚ; 
 ɧɟɝɨɪɸɱɟɫɬɶ; 
 ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ 

ɬɟɦɩɟɪɚɬɭɪɧɵɦ 
ɞɟɮɨɪɦɚɰɢɹɦ; 

 ɧɭɥɟɜɚɹ ɤɨɪɪɨɡɢɨɧɧɚɹ 
ɚɤɬɢɜɧɨɫɬɶ. ɇɚ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɚɯ, 
ɤɨɬɨɪɵɟ ɤɨɧɬɚɤɬɢɪɭɸɬ ɫ 
ɦɢɧɜɚɬɨɣ, ɧɟ ɨɛɪɚɡɭɟɬɫɹ 
ɪɠɚɜɱɢɧɚ. 
 

 ɩɨɫɬɟɩɟɧɧɚɹ ɭɬɪɚɬɚ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ 
ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. 
ȼɨɫɫɬɚɧɨɜɥɟɧɢɸ ɷɬɢ 
ɫɜɨɣɫɬɜɚ ɧɟ ɩɨɞɥɟɠɚɬ; 

 ɛɨɥɶɲɚɹ ɦɚɫɫɚ. ɋɷɧɞɜɢɱ-  
 ɩɚɧɟɥɢ ɧɚ ɨɫɧɨɜɟ 

ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ 
ɭɬɹɠɟɥɹɸɬ ɡɞɚɧɢɟ, ɧɚ 
ɤɨɬɨɪɨɦ ɨɧɢ ɡɚɤɪɟɩɥɹɸɬɫɹ.  

 ɩɨɜɵɲɟɧɧɚɹ 
ɩɚɪɨɩɪɨɧɢɰɚɟɦɨɫɬɶ.  

 ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɧɬɚɠɚ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɦɢɧɜɚɬɵ 
ɬɨɥɶɤɨ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ; 

 ɜɪɟɞɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ  
 

ɉɟɧɨɩɨɥɢɭɪɟɬɚɧ 
 

 ɦɚɥɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ; 
 ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ 

ɞɟɮɨɪɦɚɰɢɹɦ – ɤɚɤ 
ɦɟɯɚɧɢɱɟɫɤɢɦ, ɬɚɤ ɢ 
ɬɟɦɩɟɪɚɬɭɪɧɵɦ; 

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɚɝɪɟɫɫɢɜɧɵɦ ɫɨɟɞɢɧɟɧɢɹɦ 
ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ; 

 ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ 
. ɗɬɨ ɩɪɟɢɦɭɳɟɫɬɜɨ  

 ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ; 
 ɞɨɪɨɝɨɜɢɡɧɚ. 
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 ɩɨɡɜɨɥɹɟɬ ɫɷɤɨɧɨɦɢɬɶ, 
ɨɬɤɚɡɚɜɲɢɫɶ ɨɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ  

 ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ; 
 ɞɨɥɝɨɜɟɱɧɨɫɬɶ; 
 ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɱɢɫɬɨɬɚ; 
 ɯɨɪɨɲɚɹ ɚɞɝɟɡɢɹ ɫ 

ɛɟɬɨɧɨɦ, ɦɟɬɚɥɥɨɦ, 
ɫɬɟɤɥɨɦ, ɤɢɪɩɢɱɨɦ ɢ 
ɞɪɭɝɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, 
ɫɨɯɪɚɧɹɸɳɚɹɫɹ ɜ ɬɟɱɟɧɢɟ 
ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 

 ɷɥɚɫɬɢɱɧɨɫɬɶ; 
 ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ 

ɤɨɪɪɨɡɢɢ. 

 

ɉɟɧɨɩɨɥɢɢɡɨɰɢɚɧɭɪɚɬ 
 
 
 
 

 ɤɪɚɣɧɟ ɦɚɥɚɹ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 

 ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɢ 
ɬɟɦɩɟɪɚɬɭɪɧɵɦ  
ɞɟɮɨɪɦɚɰɢɹɦ; 

 ɷɥɚɫɬɢɱɧɨɫɬɶ; 
 ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɱɢɫɬɨɬɚ; 
 ɜɵɫɨɤɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ 

ɩɪɨɱɧɨɫɬɶ.  
 ɫɢɥɶɧɚɹ ɚɞɝɟɡɢɹ ɫɨ 

ɫɬɟɤɥɨɦ, ɦɟɬɚɥɥɨɦ, 
ɛɟɬɨɧɨɦ, ɤɢɪɩɢɱɨɦ ɢ 
ɦɧɨɝɢɦɢ ɞɪɭɝɢɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ, 
ɫɨɯɪɚɧɹɸɳɚɹɫɹ ɜ ɬɟɱɟɧɢɟ 
ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɚɝɪɟɫɫɢɜɧɵɦ ɫɨɟɞɢɧɟɧɢɹɦ 
ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ; 

 ɨɝɧɟɫɬɨɣɤɨɫɬɶ; 
 ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ 

ɤɨɪɪɨɡɢɢ; 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 

 ɜɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 
ɚɬɦɨɫɮɟɪɧɵɦ ɨɫɚɞɤɚɦ ɢ 
ɭɥɶɬɪɚɮɢɨɥɟɬɭ (ɫɜɟɬɭ 
ɫɨɥɧɰɚ), ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɯɨɪɨɲɟɣ ɡɚɳɢɬɵ ɨɬ ɧɢɯ; 

 ɞɨɪɨɝɨɜɢɡɧɚ. 
 

ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ  ɯɨɪɨɲɢɟ ɡɜɭɤɨ- ɢ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ 
ɫɜɨɣɫɬɜɚ; 

 ɫɬɨɣɤɨɫɬɶ ɤ ɚɝɪɟɫɫɢɜɧɵɦ 
ɫɪɟɞɚɦ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ; 
ɫɩɨɫɨɛɧɨɫɬɶ ɞɨɥɝɨ  

 ɦɨɠɟɬ ɫɩɪɨɜɨɰɢɪɨɜɚɬɶ 
ɚɥɥɟɪɝɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ; 

 ɛɨɢɬɫɹ ɭɥɶɬɪɚɮɢɨɥɟɬɚ. ɉɪɢ 
ɜɨɡɞɟɣɫɬɜɢɢ ɫɨɥɧɟɱɧɵɯ  

 ɥɭɱɟɣ ɜ ɬɟɱɟɧɢɟ ɞɜɭɯ 
ɦɟɫɹɰɟɜ ɩɪɢɨɛɪɟɬɚɟɬ  
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ȼɢɞ Ⱦɨɫɬɨɢɧɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

  ɫɨɯɪɚɧɹɬɶ ɫɜɨɣɫɬɜɚ ɩɪɢ 
ɩɪɹɦɨɦ ɤɨɧɬɚɤɬɟ ɫ ɜɨɞɨɣ 
 (ɜɵɪɚɠɚɹɫɶ ɢɧɚɱɟ, 
ɧɟɝɢɝɪɨɫɤɨɩɢɱɧɨɫɬɶ); 

 ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ 
ɞɟɮɨɪɦɚɰɢɹɦ ɩɪɢ 
ɤɨɥɟɛɚɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ; 

 ɥёɝɤɨɫɬɶ.  
 ɦɚɥɵɣ ɨɛɴёɦɧɵɣ ɜɟɫ; 
 ɧɟɝɨɪɸɱɟɫɬɶ.  
 ɯɨɪɨɲɚɹ ɚɞɝɟɡɢɹ ɫɨ 

ɦɧɨɝɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ; 
 ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɱɢɫɬɨɬɚ; 
 ɞɨɥɝɨɜɟɱɧɨɫɬɶ, 

ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ 
ɫɬɚɪɟɧɢɸ 

 ɤɨɪɢɱɧɟɜɵɣ ɰɜɟɬ ɢ 
ɤɪɨɲɢɬɫɹ;ɭɫɚɠɢɜɚɟɬɫɹ ɢ 
ɪɚɡɦɹɝɱɚɟɬɫɹ  

 ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ, 
ɩɪɟɜɵɲɚɸɳɟɣ 
1000°ɋ;ɩɨɠɚɪɨɨɩɚɫɟɧ; 

 ɦɨɠɟɬ ɛɵɬɶ ɩɨɜɪɟɠɞёɧ  
ɩɬɢɰɚɦɢ ɢ ɝɪɵɡɭɧɚɦɢ. 

 

 

Ʉɥɟɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɨɜɦɟɫɬɧɨɫɬɶ ɞɟɮɨɪɦɚɰɢɣ ɨɛɲɢɜɨɤ ɢ 

ɭɬɟɩɥɢɬɟɥɹ, ɫɢɥɶɧɨ ɜɥɢɹɸɬ ɧɚ ɩɪɨɱɧɨɫɬɧɵɟ ɫɜɨɣɫɬɜɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɢ ɟɟ 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ. Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 

ɞɜɚ ɬɢɩɚ ɩɨɥɢɭɪɟɬɚɧɨɜɵɯ ɤɥɟɟɜ: ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɵɣ ɢ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɣ.[33] 

 Ʉ ɨɫɨɛɟɧɧɨɫɬɹɦ ɩɨɥɢɭɪɟɬɚɧɨɜɵɯ ɤɥɟɟɜ ɨɬɧɨɫɢɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɭɫɚɞɨɱɧɵɯ 

ɹɜɥɟɧɢɣ, ɨɬɫɭɬɫɬɜɢɟ ɜ ɤɥɟɟɜɨɦ ɲɜɟ ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɜɵɫɨɤɚɹ 

ɩɪɨɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢ ɬɨɥɳɢɧɟ 0,01-0,1 ɦɦ, ɚ ɬɚɤɠɟ ɲɢɪɨɤɢɣ 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ɪɚɛɨɬɵ ɨɬ ɦɢɧɭɫ 195 ɞɨ ɩɥɸɫ 120 °ɋ. 

ɉɨɫɬɚɜɳɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɪɟɤɨɦɟɧɞɭɸɬ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɨɥɢɭɪɟɬɚɧɨɜɵɯ ɤɥɟɟɜ. ɋɪɟɞɢ ɧɢɯ 

ɜɫɬɪɟɱɚɸɬɫɹ ɬɚɤɢɟ ɢɡɜɟɫɬɧɵɟ ɛɪɟɧɞɵ, ɤɚɤ Henkel ɢ Kleiberit. Ɇɧɨɝɢɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɜ ɰɟɥɹɯ ɷɤɨɧɨɦɢɢ ɢɫɩɨɥɶɡɭɸɬ ɚɧɚɥɨɝɢɱɧɵɟ ɤɥɟɢ 

ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ Ɋɨɫɫɢɢ ɨɞɧɢɦ ɢɡ ɤɪɭɩɧɟɣɲɢɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɤɥɟɟɜɵɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɤɨɦɩɚɧɢɹ «ȼɥɚɞɢɩɭɪ».[1] 

Ⱦɥɹ ɤɥɟɹ ɢ ɦɢɧɟɪɚɥɶɧɨɣ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ ɫ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɛɲɢɜɤɚɦ ɜɨɥɨɤɨɧ, ɜɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɹɜɥɹɟɬɫɹ 

ɞɥɢɬɟɥɶɧɚɹ ɩɪɨɱɧɨɫɬɶ.  Ʉɚɤ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɪɚɛɨɬɚɯ [62, 66]ɩɨɥɢɭɪɟɬɚɧɨɜɵɣ 

ɤɥɟɣ ɢ ɦɢɧɟɪɚɥɶɧɭɸ ɜɚɬɭ, ɩɪɨɩɢɬɚɧɧɭɸ ɮɟɧɨɥɨɮɨɪɦɚɥɶɞɟɝɢɞɧɵɦɢ ɫɦɨɥɚɦɢ, 
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ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɦɨɥɟɤɭɥɹɪɧɵɟ ɤɨɦɩɨɡɢɬɵ. 

ȼ ɪɚɛɨɬɟ [64] ɩɨɤɚɡɚɧɨ, ɱɬɨ ɞɥɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɶɸ ɤɨɦɩɨɡɢɬɨɜ, 

ɤɨɬɨɪɵɦɢ ɹɜɥɹɸɬɫɹ ɤɥɟɣ ɢ ɦɢɧɜɚɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɪɚɛɨɬɵ 

ɬɪɟɯɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ. ɇɚ ɨɫɧɨɜɟ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɢɦ ɩɪɟɞɥɨɠɟɧɵ 

ɦɟɬɨɞɢɤɢ ɩɨ ɨɰɟɧɤɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɧɨɪɦɢɪɨɜɚɧɢɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɦɢɧɟɪɚɥɨɜɚɬɧɨɣ 

ɩɥɢɬɵ). 

ɂɡɭɱɟɧɢɟ  ɥɢɬɟɪɚɬɭɪɵ  ɩɨ  ɞɚɧɧɨɦɭ  ɧɚɩɪɚɜɥɟɧɢɸ  ɩɨɤɚɡɚɥɨ,  ɱɬɨ  ɧɚ 

ɫɟɝɨɞɧɹɲɧɢɣ  ɞɟɧɶ  ɪɚɡɪɚɛɨɬɚɧɨ  ɢ  ɜɧɟɞɪɟɧɨ  ɜ  ɩɪɨɢɡɜɨɞɫɬɜɨ  ɦɧɨɠɟɫɬɜɨ 

ɪɚɡɥɢɱɧɵɯ  ɜɢɞɨɜ ɫɬɟɧɨɜɵɯ  ɢ ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ [46, 50, 51, 52 53, 

54, 55, 56, 57, 58, 59, 66, 67, 68, 69, 71]. 

 
1.2.2 Ɉɫɨɛɟɧɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɢ, ɩɪɢɦɟɧɹɟɦɨɣ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
 

ɋɭɳɟɫɬɜɭɸɬ ɞɜɚ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɩɨɞɯɨɞɚ ɩɨ ɢɡɝɨɬɨɜɥɟɧɢɸ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ.  ɉɟɪɜɵɣ - ɫɬɟɧɞɨɜɵɣ ɫɩɨɫɨɛ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ 

ɛɨɥɶɲɨɣ ɞɨɥɟɣ ɪɭɱɧɨɝɨ ɬɪɭɞɚ, ɜɬɨɪɨɣ - ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɩɨɬɨɱɧɚɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɥɢɧɢɹ. [60] 

ȼɨ ɦɧɨɝɢɯ ɝɨɪɨɞɚɯ Ɋɨɫɫɢɢ ɡɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɩɨɬɨɱɧɵɟ ɥɢɧɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨ ɫɪɟɞɧɢɦ ɫɥɨɟɦ ɢɡ 

ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬ ɫɚɦɵɟ 

ɪɚɡɧɵɟ ɥɢɧɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɚɧɟɥɟɣ ɨɬ ɨɱɟɧɶ ɫɬɚɪɵɯ (1970 ɝ.) ɞɨ 

ɫɨɜɪɟɦɟɧɧɵɯ (2008 ɝ.ɜ.), ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɤɚɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ 

ɫɢɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ. [60] 

Ɇɨɠɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɢ ɢɯ 

ɜɥɢɹɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɢɡɝɨɬɨɜɥɟɧɢɹ. [60] 

ɉɟɪɜɵɣ ɷɬɚɩ - ɪɚɡɪɟɡɤɚ ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɥɚɦɟɥɢ (ɛɪɭɫɤɢ). Ⱦɥɹ ɪɚɡɪɟɡɤɢ 

ɩɥɢɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɪɟɡɵ ɞɢɚɦɟɬɪɨɦ ɨɬ 450 ɞɨ 600 ɦɦ. ɑɟɦ ɦɟɧɶɲɟ ɞɢɚɦɟɬɪ 

ɮɪɟɡɵ, ɬɟɦ ɛɨɥɶɲɟ ɞɭɝɚ ɪɟɡɚ ɩɨ ɬɟɥɭ ɩɥɢɬɵ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɟɦ ɛɨɥɶɲɟ 
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ɧɚɪɭɲɚɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɭɬɟɩɥɢɬɟɥɹ. ɉɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɦ ɤɨɧɬɪɨɥɟ ɡɚ 

ɫɨɫɬɨɹɧɢɟɦ ɡɚɬɨɱɤɢ ɡɭɛɶɟɜ ɫɢɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɵɥɢ ɜɨ ɜɪɟɦɹ 

ɪɟɡɚ ɢ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɨɦ ɜɨɥɨɤɨɧ ɦɢɧɟɪɚɥɨɜɚɬɧɨɣ ɩɥɢɬɵ, ɱɬɨ ɜ ɩɨɫɥɟɞɫɬɜɢɢ 

ɭɯɭɞɲɚɟɬ ɤɚɱɟɫɬɜɨ ɩɪɢɤɥɟɢɜɚɧɢɹ ɭɬɟɩɥɢɬɟɥɹ ɤ ɨɛɲɢɜɤɚɦ. [60]  

Ɋɚɡɪɟɡɤɚ ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɥɚɦɟɥɢ (ɛɪɭɫɤɢ) ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. 

  

Ɋɢɫɭɧɨɤ 8 - Ɋɚɡɪɟɡɤɚ ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɥɚɦɟɥɢ (ɛɪɭɫɤɢ) 

 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ ɭɤɥɚɞɤɚ ɥɚɦɟɥɟɣ ɜ ɩɥɢɬɭ, ɦɟɯɚɧɢɡɦ ɭɤɥɚɞɤɢ 

ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 9. Ȼɪɭɫɤɢ ɭɬɟɩɥɢɬɟɥɹ ɦɟɠɞɭ ɫɨɛɨɣ ɧɟ ɫɤɥɟɢɜɚɸɬɫɹ.  

 

Ɋɢɫɭɧɨɤ 9 - ɍɤɥɚɞɤɚ ɥɚɦɟɥɟɣ ɜ ɩɥɢɬɭ 

ɉɪɨɢɡɜɨɞɢɬɟɥɢ ɩɪɢɦɟɧɹɸɬ ɪɚɡɧɵɟ ɫɯɟɦɵ ɭɤɥɚɞɤɢ ɭɬɟɩɥɢɬɟɥɹ ɜ ɫɷɧɞɜɢɱ-
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ɩɚɧɟɥɶ:  

1) «ɤɥɢɧɨɦ» - ɩɪɢ ɞɚɧɧɨɦ ɫɩɨɫɨɛɟ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

ɜɵɯɨɞɢɬ ɞɜɚ ɫɬɵɤɚ ɥɚɦɟɥɟɣ; 

2)  «ɥɟɫɟɧɤɨɣ» - ɩɨɥɭɱɚɟɬɫɹ ɜɫɟɝɨ ɨɞɢɧ ɫɬɵɤ ɥɚɦɟɥɟɣ. 

 ɉɨ ɤɪɚɹɦ ɥɚɦɟɥɢ ɢɦɟɸɬ ɦɟɧɶɲɭɸ ɩɪɨɱɧɨɫɬɶ, ɱɟɦ ɜ ɫɟɪɟɞɢɧɟ, ɢɡ-ɡɚ 

ɧɚɪɭɲɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɩɪɢ ɪɚɡɪɟɡɤɟ. ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɬɵɤ ɥɚɦɟɥɟɣ ɜ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɩɨɩɚɞɟɬ ɜ ɨɩɨɪɧɭɸ ɱɚɫɬɶ, ɤɪɢɬɟɪɢɟɦ ɢɫɱɟɪɩɚɧɢɹ ɧɟɫɭɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɛɭɞɟɬ ɨɛɦɹɬɢɟ ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɨɩɨɪɟ. [60] 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɜɥɢɹɸɳɢɣ ɧɚ 

ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɹɜɥɹɟɬɫɹ ɧɚɧɟɫɟɧɢɟ ɤɥɟɹ, ɦɟɯɚɧɢɡɦ ɩɪɨɤɥɟɣɤɢ ɩɨɤɚɡɚɧ 

ɧɚ ɪɢɫɭɧɤɟ 10. 

 

Ɋɢɫɭɧɨɤ 10- ɇɚɧɟɫɟɧɢɟ ɤɥɟɹ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɞɜɚ ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɚ 

ɧɚɧɟɫɟɧɢɹ ɤɥɟɹ: ɧɚɥɢɜɧɨɣ ɦɟɬɨɞ ɢ ɪɚɫɬɢɪɚɧɢɟ [60] 

ɉɪɢ ɧɚɥɢɜɧɨɦ ɦɟɬɨɞɟ ɩɨɞɚɱɚ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ ɤɥɟɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɨɛɲɢɜɤɢ ɫ ɩɨɦɨɳɶɸ ɬɪɭɛɨɤ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɫɬɢɪɚɧɢɟɦ 

ɤɨɦɩɨɧɟɧɬɨɜ ɦɟɠɞɭ ɫɨɛɨɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɤɥɟɹ ɧɚ ɜɟɪɯɧɸɸ 

ɨɛɲɢɜɤɭ ɨɞɢɧ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɤɥɟɹ ɩɪɚɤɬɢɱɟɫɤɢ ɫɪɚɡɭ ɫɬɟɤɚɟɬ ɧɚ 
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ɦɢɧɟɪɚɥɨɜɚɬɧɭɸ ɩɥɢɬɭ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɫɨɛɥɸɞɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ. [60] 

ɉɪɢ ɪɚɫɬɢɪɚɧɢɢ ɤɥɟɹ ɧɚ ɨɛɲɢɜɤɚɯ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɪɚɫɯɨɞ ɤɥɟɹ (ɪɚɫɯɨɞ 

ɫɨɫɬɚɜɥɹɟɬ 500 ɝ/ɦ2 , ɩɪɢ ɧɨɪɦɚɬɢɜɧɨɦ ɪɚɫɯɨɞɟ 250-300 ɝ/ɦ2). Ʉɚɤ ɩɪɚɜɢɥɨ, 

ɨɛɲɢɜɤɢ ɝɨɮɪɢɪɨɜɚɧɧɵɟ. ɉɪɢ ɪɚɫɬɢɪɚɧɢɢ ɧɚ ɩɨɥɤɟ ɝɨɮɪɵ, ɤɨɬɨɪɚɹ ɛɥɢɠɟ ɤ 

«ɪɚɫɬɢɪɚɬɟɥɸ», ɤɥɟɣ ɫɦɟɲɢɜɚɟɬɫɹ ɥɭɱɲɟ, ɚ ɧɚ ɞɚɥɶɧɟɣ ɩɨɥɤɟ (ɨɬ ɪɚɫɬɢɪɚɬɟɥɹ) 

ɤɥɟɣ ɫɦɟɲɢɜɚɟɬɫɹ ɯɭɠɟ. [60] 

ȼɫɟ ɜɵɲɟɫɤɚɡɚɧɧɨɟ ɩɪɢɜɨɞɢɬ ɤ ɧɟɤɚɱɟɫɬɜɟɧɧɨɦɭ ɩɪɢɤɥɟɢɜɚɧɢɸ ɨɛɲɢɜɨɤ 

ɤ ɭɬɟɩɥɢɬɟɥɸ. ɉɪɢ ɜɬɨɪɨɦ ɦɟɬɨɞɟ ɤɥɟɣ ɧɚɧɨɫɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɧɚɤɨɧɟɱɧɢɤɚ (ɜ 

ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ), ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɧɚ ɩɟɪɟɦɟɳɚɸɳɢɣɫɹ 

ɪɵɱɚɝ, ɫɨɜɟɪɲɚɸɳɢɣ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɵɟ ɞɜɢɠɟɧɢɹ. Ⱦɜɚ ɤɨɦɩɨɧɟɧɬɚ 

ɤɥɟɹ ɩɨɥɧɨɫɬɶɸ ɫɦɟɲɢɜɚɸɬɫɹ ɜ ɧɚɤɨɧɟɱɧɢɤɟ, ɤɥɟɣ ɪɚɜɧɨɦɟɪɧɨ 

ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɲɢɜɤɢ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɥɭɛɢɧɵ ɢ 

ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɨɮɢɥɹ ɦɟɬɚɥɥɚ. [60] 

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɹɜɥɹɟɬɫɹ 

ɫɨɟɞɢɧɟɧɢɟ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ. ɇɚ ɩɟɪɜɵɣ ɥɢɫɬ ɨɛɲɢɜɤɢ ɭɤɥɚɞɵɜɚɟɬɫɹ 

ɭɬɟɩɥɢɬɟɥɶ ɫ ɧɚɧɟɫɟɧɧɵɦ ɤɥɟɟɦ, ɩɨɫɥɟ ɭɬɟɩɥɢɬɟɥɶ ɧɚɤɪɵɜɚɟɬɫɹ ɜɬɨɪɵɦ 

ɥɢɫɬɨɦ ɨɛɲɢɜɤɢ. ɉɚɤɟɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɧɨɫɢɬɫɹ ɧɚ ɩɪɟɫɫ, ɝɞɟ 

ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɞɨ ɨɬɜɟɪɠɞɟɧɢɹ ɤɥɟɹ. Ɇɟɯɚɧɢɡɦ ɩɪɟɫɫɨɜɚɧɢɹ ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 11. ȼɪɟɦɹ ɨɬɜɟɪɠɞɟɧɢɹ ɭɤɚɡɚɧɨ ɜ ɢɧɫɬɪɭɤɰɢɢ ɤ ɤɥɟɸ. [60] 

 

Ɋɢɫɭɧɨɤ 11– ȼɵɞɟɪɠɤɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɩɨɞ ɩɪɟɫɫɨɦ 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɷɤɨɧɨɦɹɬ, ɜ ɨɫɧɨɜɧɨɦ, ɧɚ ɬɨɥɳɢɧɟ 
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ɨɛɲɢɜɨɤ ɢ ɩɥɨɬɧɨɫɬɢ ɦɢɧɟɪɚɥɨɜɚɬɧɨɣ ɩɥɢɬɵ. ȿɫɥɢ ɢɡɧɚɱɚɥɶɧɨ ɥɢɧɢɹ ɛɵɥɚ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɞ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɚɥɥɚ ɬɨɥɳɢɧɨɣ 0,6-0,7 ɦɦ, ɬɨ ɜ ɩɪɨɰɟɫɫɟ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚɱɢɧɚɸɬ ɩɪɢɦɟɧɹɬɶ ɦɟɬɚɥɥ 0,45-0,5 ɦɦ. [60] 

Ɍɚɤɚɹ ɷɤɨɧɨɦɢɹ ɩɪɢɜɨɞɢɬ ɤ ɫɨɜɟɪɲɟɧɧɨ ɞɪɭɝɨɣ ɪɚɛɨɬɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɋɚɡɦɟɪɵ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɣ ɨɛɲɢɜɤɢ (ɜɵɫɨɬɚ ɢ ɲɢɪɢɧɚ ɝɨɮɪɵ) ɞɨɥɠɧɵ 

ɩɨɞɛɢɪɚɬɶɫɹ, ɢɫɯɨɞɹ ɢɡ ɬɨɥɳɢɧɵ ɦɟɬɚɥɥɚ ɨɛɲɢɜɤɢ (ɲɢɪɢɧɚ ɜɟɪɯɧɟɣ ɩɨɥɤɢ 

ɝɨɮɪɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɬɨɥɳɢɧ ɨɛɲɢɜɤɢ), ɩɨɷɬɨɦɭ ɩɪɨɤɚɬɨɱɧɵɟ 

ɪɨɥɢɤɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɦɟɬɚɥɥɚ ɬɨɥɳɢɧɨɣ 0,7 ɦɦ, ɧɟ ɩɨɞɯɨɞɹɬ ɞɥɹ 

ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɚɥɥɚ ɬɨɥɳɢɧɨɣ 0,5 ɦɦ, ɬɚɤ ɤɚɤ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɸɬɫɹ 

ɤɪɢɬɢɱɟɫɤɢɟ ɧɚɩɪɹɠɟɧɢɹ ɦɟɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɨɮɪɵ. [60] 

ɗɬɢɦ ɤɨɧɟɱɧɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɫɢɥɶɧɵɟ ɨɬɥɢɱɢɹ ɜ ɜɟɥɢɱɢɧɟ ɧɟɫɭɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ (ɩɨ ɤɚɬɚɥɨɝɚɦ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɚɧɟɥɟɣ ɨɞɢɧɚɤɨɜɨɣ ɬɨɥɳɢɧɵ ɢ ɩɪɢ 

ɨɞɢɧɚɤɨɜɵɯ ɩɪɨɥɟɬɚɯ ɨɬɥɢɱɚɟɬɫɹ ɜ 2 ɪɚɡɚ). Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɚ ɪɚɡɪɚɛɨɬɤɚ ɟɞɢɧɨɣ 

ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. [60] 

ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɢɧɟɪɚɥɨɜɚɬɧɨɝɨ ɭɬɟɩɥɢɬɟɥɹ ɜ ɤɚɱɟɫɬɜɟ 

ɫɪɟɞɧɟɝɨ ɫɥɨɹ ɯɨɪɨɲɨ ɫɟɛɹ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɚɤɬɢɤɟ 

ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧ. [61] 

Ɉɞɧɚɤɨ ɜ ɫɭɪɨɜɵɯ ɪɨɫɫɢɣɫɤɢɯ ɭɫɥɨɜɢɹɯ ɜɟɥɢɱɢɧɵ ɫɧɟɝɨɜɵɯ ɧɚɝɪɭɡɨɤ 

ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 5,6 ɤɉɚ, ɚ ɫ ɭɱɟɬɨɦ ɜɥɢɹɧɢɹ ɫɧɟɝɨɜɵɯ ɦɟɲɤɨɜ ɧɚɝɪɭɡɤɢ ɦɨɝɭɬ 

ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɜ 4 ɪɚɡɚ. ɉɪɢ ɷɬɨɦ ɧɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜɥɢɹɸɬ ɬɚɤɢɟ 

ɜɨɡɞɟɣɫɬɜɢɹ: ɞɥɢɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɧɚɝɪɭɡɨɤ, ɦɧɨɝɨɤɪɚɬɧɨɫɬɶ ɩɨɜɬɨɪɟɧɢɹ ɢ 

ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ. [61] 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɪɚɡɥɢɱɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɝɪɚɠɞɟɧɢɹ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɟɟ ɬɪɭɞɨɟɦɤɢ ɩɪɢ ɦɨɧɬɚɠɟ ɢ ɩɨɷɬɨɦɭ 

ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɪɚɣɨɧɨɜ ɧɚɲɟɣ ɫɬɪɚɧɵ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨɤɪɵɬɢɣ ɢ ɨɝɪɚɠɞɟɧɢɣ ɫ 
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ɩɨɫɥɨɣɧɵɦ ɦɨɧɬɚɠɨɦ. ɋɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɫ ɧɟɝɨɪɸɱɢɦ ɨɪɬɨɬɪɨɩɧɵɦ 

ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ, ɤɨɬɨɪɵɣ ɫɨɜɦɟɳɚɟɬ ɧɟɫɭɳɭɸ ɢ 

ɨɝɪɚɠɞɚɸɳɭɸ ɮɭɧɤɰɢɢ, ɩɨɡɜɨɥɹɸɬ ɪɚɫɲɢɪɢɬɶ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ, ɫɨɤɪɚɬɢɬɶ ɫɪɨɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɢ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɩɨɥɭɱɢɬɶ ɡɧɚɱɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. [61] 

 
1.2.3 Ɉɫɨɛɟɧɧɨɫɬɢ ɦɨɧɬɚɠɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

 
ɇɚ ɪɢɫɭɧɤɟ 12 ɩɨɤɚɡɚɧ ɦɨɧɬɚɠ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɤɨɬɨɪɵɣ 

ɧɚɱɢɧɚɸɬ ɫ ɤɪɚɣɧɟɣ ɨɫɢ ɮɚɫɚɞɚ.  

 

Ɋɢɫɭɧɨɤ 12 - Ɇɨɧɬɚɠ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

 

ɉɪɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɦ ɫɩɨɫɨɛɟ ɦɨɧɬɚɠɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɭɱɢɬɵɜɚɸɬ 

ɧɟɞɨɩɭɫɬɢɦɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ  ɦɟɠɞɭ ɡɚɯɜɚɬɚɦɢ ɢ ɩɪɨɝɨɧɚɦɢ 

ɧɟɫɭɳɢɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɢɡ ɫɨɨɛɪɚɠɟɧɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɪɢ ɩɨɞɴɟɦɟ ɢ ɩɟɪɟɦɟɳɟɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɯɜɚɬɚɦɢ 

ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 2,5 ɦ ɢ ɫɜɟɫ ɤɨɧɰɨɜ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɨɬ 0,4 ɞɨ 0,5 ɦ.  [62] 

ɇɚ ɪɢɫɭɧɤɟ 13 ɩɨɤɚɡɚɧɨ ɤɪɟɩɥɟɧɢɟ ɞɥɹ ɦɨɧɬɚɠɚ ɫɷɧɞɜɢɱ ɩɚɧɟɥɟɣ. 
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Ɋɢɫɭɧɨɤ 13 - Ʉɪɟɩɥɟɧɢɟ ɞɥɹ ɦɨɧɬɚɠɚ ɫɷɧɞɜɢɱ ɩɚɧɟɥɟɣ 

 

 ɉɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɮɚɫɚɞɧɵɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɦɨɧɬɢɪɭɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨ 

ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɨ (ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɚɫɤɥɚɞɤɨɣ). Ʉɪɟɩɹɬ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɤ ɤɨɥɨɧɧɚɦ ɢɥɢ ɤ ɫɬɨɣɤɚɦ ɮɚɯɜɟɪɤɚ  –  ɩɪɢ  ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ  

ɪɚɫɤɥɚɞɤɟ;  ɤ  ɰɨɤɨɥɸ  ɢɥɢ ɫɬɚɥɶɧɵɦ  ɩɪɨɝɨɧɚɦ  –  ɩɪɢ  ɜɟɪɬɢɤɚɥɶɧɨɣ  

ɪɚɫɤɥɚɞɤɟ. [62] 

ȼɨ  ɢɡɛɟɠɚɧɢɟ  ɜɨɡɧɢɤɧɨɜɟɧɢɹ  ɩɪɨɦɟɪɡɚɧɢɣ ɢɥɢ ɦɨɫɬɢɤɨɜ ɯɨɥɨɞɚ ɜ  

ɩɪɨɰɟɫɫɟ  ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɹ, ɡɚɡɨɪɵ ɦɟɠɞɭ ɬɨɪɰɚɦɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɢɥɢ 

ɬɨɪɰɨɦ ɢ ɰɨɤɨɥɟɦ ɭɩɥɨɬɧɹɸɬ ɦɨɧɬɚɠɧɨɣ ɩɟɧɨɣ, ɩɪɨɰɟɫɫ ɭɩɥɨɬɧɟɧɢɹ ɫɬɵɤɨɜ 

ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 14. [62] 

 
Ɋɢɫɭɧɨɤ 14- ɍɩɥɨɬɧɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɩɟɧɨɣ ɫɬɵɤɨɜ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
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Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɜɥɚɝɢ ɢɫɩɨɥɶɡɭɸɬ ɧɚɳɟɥɶɧɢɤɢ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɝɨ 

ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ ɬɨɥɳɢɧɨɣ 0,5-0,55 ɦɦ ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ. [62] ɇɚ 

ɪɢɫɭɧɤɟ 15 ɩɨɤɚɡɚɧɵ ɜɢɞɵ ɧɚɳɟɥɶɧɢɤɨɜ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɝɨ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ. 

 

Ɋɢɫɭɧɨɤ 15 – ȼɢɞɵ ɧɚɳɟɥɶɧɢɤɨɜ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɝɨ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ 

 

Ⱦɥɹ ɭɩɥɨɬɧɟɧɢɹ ɧɚɳɟɥɶɧɢɤɨɜ ɢ ɪɚɡɥɢɱɧɵɯ ɮɚɫɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɩɪɢɦɟɧɹɸɬ ɫɚɦɨɤɥɟɹɳɭɸɫɹ ɭɩɥɨɬɧɢɬɟɥɶɧɭɸ ɥɟɧɬɭ ɢɥɢ ɫɢɥɢɤɨɧɨɜɵɣ 

ɝɟɪɦɟɬɢɤ. Ʉɪɟɩɥɟɧɢɟ ɮɚɫɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤ ɨɛɲɢɜɤɚɦ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɜɨɡɦɨɠɧɨ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɡɚɤɥɟɩɤɚɦɢ ɢɥɢ ɫɚɦɨɫɜɟɪɥɹɳɢɦɢ ɲɭɪɭɩɚɦɢ. 

[62] 
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ɋɧɢɠɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɧɢɹ ɫɬɟɧɵ ɩɪɢ ɨɩɢɪɚɧɢɢ ɧɚ  ɧɟɫɭɳɢɟ  

ɤɨɧɫɬɪɭɤɰɢɢ  ɞɨɫɬɢɝɚɟɬɫɹ  ɭɤɥɚɞɵɜɚɧɢɟɦ ɬɨɪɰɨɜ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  ɧɚ  

ɩɨɥɨɫɤɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɝɟɪɦɟɬɢɤɚ ɢ ɡɚɞɟɥɵɜɚɧɢɟ ɫɬɵɤɨɜ ɦɨɧɬɚɠɧɨɣ ɩɟɧɨɣ. 

[62] 

Ȼɨɥɶɲɢɟ  ɞɜɟɪɢ  ɤɪɟɩɹɬ  ɤ  ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ  ɭ  ɜɧɭɬɪɟɧɧɟɣ  ɩɨɜɟɪɯɧɨɫɬɢ  

ɫɬɟɧɵ  ɦɟɬɚɥɥɢɱɟɫɤɨɦɭ  ɤɚɪɤɚɫɭ. ɇɟɛɨɥɶɲɢɟ ɞɜɟɪɢ ɢ ɨɤɧɚ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɜɪɟɡɚɧɧɵɟ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɧɞɚɪɬɧɨɣ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ,  ɭɫɬɚɧɚɜɥɢɜɚɸɬ  ɧɚ  

ɩɨɞɤɪɟɩɥɹɸɳɢɟ ɫɤɨɛɵ. Ⱦɥɹ ɧɚɞɟɠɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɢ ɫɨɡɞɚɧɢɹ ɛɨɥɟɟ ɠɟɫɬɤɨɝɨ ɤɪɟɩɥɟɧɢɹ ɫɤɨɛɵ 

ɤɪɟɩɹɬ ɩɨ ɤɪɨɦɤɟ ɩɚɧɟɥɢ ɧɚ ɫɚɦɨɫɜɟɪɥɹɳɢɟ ɲɭɪɭɩɵ ɫ ɲɚɝɨɦ 500 ɦɦ. [62] 

Ɇɨɧɬɚɠ ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜɟɞɭɬ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢɥɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɪɚɫɤɥɚɞɤɨɣ. ȼɟɪɬɢɤɚɥɶɧɚɹ ɪɚɫɤɥɚɞɤɚ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɨɣ 

ɩɪɢ ɜɵɫɨɬɟ ɩɨɦɟɳɟɧɢɣ ɞɨ 3 ɦ. ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɤɪɟɩɹɬ ɤ ɩɟɪɟɤɪɵɬɢɸ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɫɤɥɸɱɚɬɶ ɩɟɪɟɞɚɱɭ ɧɚɝɪɭɡɤɢ ɨɬ ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɢ ɩɪɢ ɢɯ ɩɪɨɝɢɛɚɯ. [62] 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ  ɤɪɨɜɟɥɶɧɵɯ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  ɢɫɤɥɸɱɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɝɢɞɪɨɢɡɨɥɹɰɢɢ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɳɚɸɬ 

ɫɪɨɤɢ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɚ ɝɟɨɦɟɬɪɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɪɚɡɪɚɛɨɬɚɧɚ 

ɫ ɭɱɟɬɨɦ ɛɨɥɶɲɢɯ ɫɧɟɝɨɜɵɯ ɧɚɝɪɭɡɨɤ. [62] Ⱦɥɹ ɛɟɡɭɩɪɟɱɧɨɣ ɫɬɵɤɨɜɤɢ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ (ɩɨ  ɲɢɪɢɧɟ)  ɪɚɡɪɚɛɨɬɚɧɵ  ɫɩɟɰɢɚɥɶɧɵɟ  ɜɢɞɵ ɡɚɦɤɨɜɵɯ 

ɫɨɟɞɢɧɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 5. 

 
Ɍɚɛɥɢɰɚ 5 – ȼɢɞɵ ɡɚɦɤɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

№ ȼɢɞ ɫɨɟɞɢɧɟɧɢɹ Ɉɩɢɫɚɧɢɟ ɫɨɟɞɢɧɟɧɢɹ 

1 Z-Lock Ʉɥɚɫɫɢɱɟɫɤɢɣ ɡɚɦɨɤ 

 

Ɂɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ 
ɫɤɨɪɨɫɬɶ ɦɨɧɬɚɠɚ, ɩɨɜɵɲɚɟɬ 
ɨɝɧɟɫɬɨɣɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɝɚɪɚɧɬɢɪɭɟɬ ɦɢɧɢɦɭɦ 
ɬɟɩɥɨɩɨɬɟɪɶ ɩɪɢ ɧɚɞɟɠɚɳɟɦ 
ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɬɵɤɨɜ 
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№ ȼɢɞ ɫɨɟɞɢɧɟɧɢɹ Ɉɩɢɫɚɧɢɟ ɫɨɟɞɢɧɟɧɢɹ 

2 ɗɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɣ ɡɚɦɨɤ 

 

ɂɦɟɟɬ ɦɧɨɝɨ ɨɛɳɟɝɨ ɫ 
ɤɥɚɫɫɢɱɟɫɤɢɦ ɡɚɦɤɨɦ, 
ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
ɲɢɪɢɧɚ, ɤɨɬɨɪɚɹ ɧɟ ɦɟɧɟɟ 1150 
ɦɦ 

3 ɋɤɪɵɬɵɣ ɡɚɦɨɤ 

 

ɉɨɜɵɲɚɟɬ ɭɪɨɜɟɧɶ 
ɬɟɩɥɨɢɡɨɥɹɰɢɢ, ɨɬɥɢɱɚɟɬɫɹ 
ɷɫɬɟɬɢɱɧɨɫɬɶɸ 

4 Ʉɪɨɜɟɥɶɧɵɣ ɡɚɦɨɤ 

 

Ʉɥɚɫɫɢɱɟɫɤɢɣ ɤɪɨɜɟɥɶɧɵɣ ɡɚɦɨɤ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɭɸ 
ɝɟɪɦɟɬɢɡɚɰɢɸ ɫɬɵɤɨɜ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ 

 

Ɇɨɧɬɚɠ ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  ɦɨɧɬɢɪɭɸɬ ɪɹɞɚɦɢ ɨɬ ɫɜɟɫɚ  ɩɨ  

ɧɚɩɪɚɜɥɟɧɢɸ  ɤ  ɤɨɧɶɤɭ.  ɉɟɪɜɚɹ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ    ɞɨɥɠɧɚ ɮɨɪɦɢɪɨɜɚɬɶ ɫɜɟɫ. 

ȼɬɨɪɭɸ ɨɛɪɟɡɚɸɬ  ɜ ɦɟɫɬɟ ɧɚɯɥɟɫɬɚ, ɩɨɤɪɵɜɚɸɬ  ɝɟɪɦɟɬɢɤɨɦ  ɢ  ɩɪɢɤɪɟɩɥɹɸɬ  

ɤ  ɨɩɨɪɟ  ɩɟɪɜɨɣ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ.  Ɂɚɤɨɧɱɢɜ  ɭɤɥɚɞɤɭ  ɩɟɪɜɨɝɨ  ɢ  ɜɬɨɪɨɝɨ 

ɪɹɞɚ, ɧɚɱɢɧɚɸɬ ɜɵɩɨɥɧɹɬɶ ɩɪɨɞɨɥɶɧɨɟ ɦɟɠɩɚɧɟɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ. 

ɋɥɟɞɭɸɳɢɣ, ɬɪɟɬɢɣ ɪɹɞ ɬɚɤɠɟ ɧɚɱɢɧɚɸɬ ɫɧɢɡɭ – ɢ ɬɚɤ ɞɚɥɟɟ. [62] 

ɉɪɢ ɦɨɧɬɚɠɟ ɞɨɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜɫɟ ɦɟɫɬɚ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ 

ɨɛɪɚɛɚɬɵɜɚɸɬ ɫɢɥɢɤɨɧɨɜɵɦ ɝɟɪɦɟɬɢɤɨɦ. ɉɨɩɟɪɟɱɧɵɣ ɫɬɵɤ ɤɪɨɜɟɥɶɧɵɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜɵɩɨɥɧɹɸɬ ɫ ɧɚɯɥɟɫɬɨɦ 300 ɦɦ ɩɪɢ ɭɤɥɨɧɟ 5-10° (9-18%) ɢ 

200 ɦɦ ɩɪɢ ɭɤɥɨɧɟ 10-20° (18-36%). [62] 
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ɍ ɜɟɪɯɧɟɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫɧɢɡɭ ɨɛɪɟɡɚɸɬ ɫɬɚɥɶɧɭɸ ɨɛɲɢɜɤɭ ɩɪɢɦɟɪɧɨ 

ɧɚ ɜɟɥɢɱɢɧɭ  ɧɚɯɥɟɫɬɚ.  ɍɞɚɥɹɸɬ  ɬɚɤɠɟ  ɢ  ɫɥɨɣ  ɭɬɟɩɥɢɬɟɥɹ.  ɇɚ ɜɟɪɯɧɢɣ  

ɩɪɨɮɢɥɶ  ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɫɧɢɡɭ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ  ɧɚɧɨɫɹɬ  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ  

ɝɟɪɦɟɬɢɤ  (ɛɭɬɢɥɤɚɭɱɭɤɨɜɵɣ  ɢɥɢ ɫɢɥɢɤɨɧɨɜɵɣ). [62] 

ɉɨɫɥɟ ɤɪɟɩɥɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɤ ɤɚɪɤɚɫɭ ɜɵɩɨɥɧɹɸɬ ɦɟɯɚɧɢɱɟɫɤɨɟ 

ɩɪɨɱɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɱɟɪɟɡ ɩɪɨɞɨɥɶɧɵɟ ɭɡɥɵ ɫɨɟɞɢɧɟɧɢɹ ɜ ɡɚɦɤɚɯ. ɋɪɚɡɭ ɩɟɪɟɞ 

ɭɤɥɚɞɤɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɜ ɩɚɡ ɡɚɦɤɚ ɡɚɤɥɚɞɵɜɚɸɬ 

ɫɢɥɢɤɨɧɨɜɵɣ ɝɟɪɦɟɬɢɤ. [62] 

 
1.3 ɉɪɨɛɥɟɦɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

 
Ʉɚɫɟɧɨɜ Ⱥ.ȿ., Ɂɚɤɢɪɨɜ Ɇ.Ɋ., Ʉɭɥɟɲɨɜ ɂ.ȼ. ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ [72] ɜɵɹɜɢɥɢ 

ɩɪɨɛɥɟɦɵ ɢ ɧɟɞɨɫɬɚɬɤɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ.  Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɜɵɫɨɤɢɯ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬ ɜ 

ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧ, ɩɟɧɨɩɨɥɢɢɡɨɰɢɚɧɭɪɚɬ, ɚ ɬɚɤɠɟ 

ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ. ɇɨ ɞɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢɦɟɸɬ ɜɬɨɪɭɸ ɢ ɬɪɟɬɶɸ ɫɬɟɩɟɧɶ 

ɝɨɪɸɱɟɫɬɢ, ɱɬɨ ɧɚɤɥɚɞɵɜɚɟɬ ɧɟɤɨɬɨɪɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɢɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. ɑɬɨɛɵ ɫɧɢɡɢɬɶ ɫɬɟɩɟɧɶ ɩɨɠɚɪɧɨɣ 

ɨɩɚɫɧɨɫɬɢ, ɩɪɢɦɟɧɹɸɬ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫ ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ. 

Ɉɞɧɚɤɨ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɢɦɟɸɬ ɦɧɨɠɟɫɬɜɨ ɧɟɞɨɫɬɚɬɤɨɜ.  

ȼɨ-ɩɟɪɜɵɯ, ɢɡ  ɩɪɚɤɬɢɤɢ  ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɱɚɫɬɨ ɜ 

ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɣ ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɧɚ 

ɧɢɠɧɟɦ ɥɢɫɬɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɜɵɩɚɞɚɟɬ ɤɨɧɞɟɧɫɚɬ, ɥɢɛɨ, ɩɪɢ ɧɚɪɭɲɟɧɢɣ 

ɝɟɪɦɟɬɢɡɚɰɢɣ ɜɥɚɝɚ ɩɪɨɧɢɤɚɟɬ ɜ ɬɨɥɳɭ ɭɬɟɩɥɢɬɟɥɹ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɧɚɱɢɧɚɟɬ 

ɩɪɨɦɟɪɡɚɬɶ. ɑɟɪɟɡ ɨɞɧɭ-ɞɜɟ ɡɢɦɵ ɜ ɬɚɤɨɣ ɤɪɨɜɟɥɶɧɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

ɩɪɨɢɡɨɣɞɟɬ ɩɪɨɰɟɫɫ ɨɬɫɥɚɢɜɚɧɢɹ ɭɬɟɩɥɢɬɟɥɹ ɨɬ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ, ɜɵɩɭɱɢɜɚɧɢɟ 

ɢ ɪɚɫɫɥɨɟɧɢɟ ɫɨɛɫɬɜɟɧɧɨ ɭɬɟɩɥɢɬɟɥɹ. [72]  

ɇɚ ɪɢɫɭɧɤɟ 16 ɩɨɤɚɡɚɧɨ ɨɬɫɥɨɟɧɢɟ ɭɬɟɩɥɢɬɟɥɹ ɨɬ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ 

ɤɪɨɜɟɥɶɧɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ. 
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Ɋɢɫɭɧɨɤ 16 – Ɉɬɫɥɨɟɧɢɟ ɭɬɟɩɥɢɬɟɥɹ ɨɬ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ 

 

ȼɨ-ɜɬɨɪɵɯ,  ɧɟɦɚɥɨɜɚɠɧɨɣ  ɩɪɨɛɥɟɦɨɣ  ɜ  ɩɪɨɰɟɫɫɟ  ɷɤɫɩɥɭɚɬɚɰɢɢ  

ɹɜɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ  ɧɚɩɪɹɠɟɧɢɹ  ɢ  ɞɟɮɨɪɦɚɰɢɢ  ɩɪɢ  ɬɟɦɩɟɪɚɬɭɪɧɨ-

ɜɥɚɠɧɨɫɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɹɯ  ɨɤɪɭɠɚɸɳɟɣ  ɫɪɟɞɵ.  Ɂɢɦɨɣ  ɪɚɡɧɢɰɚ  ɬɟɦɩɟɪɚɬɭɪ  

ɜɧɭɬɪɟɧɧɟɝɨ ɫɥɨɹ  ɬɪɟɯɫɥɨɣɧɨɣ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ  (ɧɚɯɨɞɹɳɟɝɨɫɹ  ɜ  ɬɟɩɥɨɦ  

ɩɨɦɟɳɟɧɢɢ)  ɢ ɜɧɟɲɧɟɝɨ (ɧɚ ɦɨɪɨɡɧɨɦ ɜɨɡɞɭɯɟ) ɩɪɢɜɨɞɹɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɜ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ ɢɡɝɢɛɚɟɦɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɚ ɬɚɤ ɠɟ ɤ ɩɨɥɡɭɱɟɫɬɢ ɫɟɪɞɟɱɧɢɤɚ – 

ɫɨ ɜɪɟɦɟɧɟɦ  ɩɪɨɢɫɯɨɞɢɬ  ɭɯɭɞɲɟɧɢɟ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɜɨɥɨɤɧɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ. ȼ ɨɫɨɛɟɧɧɨɫɬɢ ɞɥɹ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ, ɝɞɟ ɜ ɭɱɟɬ 

ɜɯɨɞɢɬ ɧɟɢɡɛɟɠɧɨ ɫɤɚɩɥɢɜɚɸɳɢɣɫɹ ɫɧɟɝ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɤɥɨɧɚ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɟɝɨ ɤɨɥɢɱɟɫɬɜɨ. ȼɞɨɛɚɜɨɤ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

ɫɧɟɝ ɩɨɞɬɚɢɜɚɟɬ,  ɨɛɪɚɡɭɸɬɫɹ  ɧɚɥɟɞɢ.  ȼ  ɫɭɦɦɟ  ɷɬɨ  ɩɪɢɜɨɞɢɬ  ɤ  

ɞɟɮɨɪɦɚɰɢɹɦ  ɬɪɟɯɫɥɨɣɧɵɯ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɫɦɹɬɢɸ ɧɚ ɨɩɨɪɚɯ, ɩɪɨɝɢɛɭ ɜ 

ɩɪɨɥɟɬɟ. ɉɪɢɱɟɦ ɫɦɹɬɢɟ ɧɚ ɨɩɨɪɚɯ, ɩɪɨɝɢɛ ɜ ɩɪɨɥɟɬɟ ɛɭɞɟɬ ɝɨɞ ɡɚ ɝɨɞɨɦ 

ɭɜɟɥɢɱɢɜɚɬɶɫɹ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɪɚɡɪɭɲɟɧɢɸ ɩɚɧɟɥɢ. [72]  

ɇɚ ɪɢɫɭɧɤɟ 17 ɩɨɤɚɡɚɧɨ ɫɦɹɬɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɚ ɨɩɨɪɚɯ.  ȼ ɩɪɨɰɟɫɫɟ 

ɞɟɮɨɪɦɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɧɚɩɪɹɠɟɧɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ, ɧɚɝɪɭɡɤɚ ɫ ɩɚɧɟɥɢ 

ɩɟɪɟɯɨɞɢɬ  ɧɚ ɫɚɦɨɪɟɡɵ, ɤɨɬɨɪɵɟ ɫɨ ɜɪɟɦɟɧɟɦ ɧɚɱɢɧɚɸɬ «ɜɵɥɟɡɚɬɶ» ɢɡ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ. ɂɡ-ɡɚ ɫɦɹɬɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɨɞ ɩɪɨɤɥɚɞɤɭ ɫɚɦɨɪɟɡɚ ɛɭɞɟɬ 
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ɩɪɨɧɢɤɚɬɶ ɜɥɚɝɚ,  ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɛɭɞɟɬ ɧɚɤɚɩɥɢɜɚɬɶɫɹ ɜ ɫɟɪɞɟɱɧɢɤɟ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɢ, ɩɪɢ ɷɬɨɦ  ɧɚɱɧɟɬ  ɪɚɡɜɢɜɚɬɶɫɹ  ɩɪɨɰɟɫɫ  ɤɨɪɪɨɡɢɢ  ɫɚɦɨɪɟɡɚ.   

 

Ɋɢɫɭɧɨɤ 17 - ɋɦɹɬɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɚ ɨɩɨɪɚɯ 

 

Ɍɚɤɠɟ  ɫɦɹɬɢɟ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ  ɜɨɡɧɢɤɚɟɬ  ɢɡ-ɡɚ  ɧɟɞɨɫɬɚɬɨɱɧɨɣ  

ɤɜɚɥɢɮɢɤɚɰɢɢ  ɦɨɧɬɚɠɧɢɤɨɜ, ɩɨ ɜɢɧɟ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɬɹɝɢɜɚɧɢɟ ɢɥɢ 

ɧɟɞɨɬɹɝɢɜɚɧɢɟ ɫɚɦɨɪɟɡɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɩɚɧɟɥɢ.[72] .  

ɇɚ ɪɢɫɭɧɤɚɯ 18, 19, 20 ɩɨɤɚɡɚɧɨ ɫɦɹɬɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɡɚ ɫɱɟɬ 

ɧɟɞɨɫɬɚɬɨɱɧɨɣ  ɤɜɚɥɢɮɢɤɚɰɢɢ  ɦɨɧɬɚɠɧɢɤɨɜ. 

 

Ɋɢɫɭɧɨɤ 18 - ɋɦɹɬɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
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Ɋɢɫɭɧɨɤ 19- ɋɦɹɬɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɢɡ-ɡɚ ɩɟɪɟɬɹɧɭɬɵɯ ɫɚɦɨɪɟɡɨɜ 

 

 

Ɋɢɫɭɧɨɤ 20- ɋɦɹɬɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɚ ɨɩɨɪɚɯ ɢɡ-ɡɚ ɩɟɪɟɬɹɧɭɬɵɯ ɫɚɦɨɪɟɡɨɜ 

 

ȼ-ɬɪɟɬɶɢɯ, ɢɡ-ɡɚ ɧɟɞɨɛɪɨɫɨɜɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɪɚɛɨɬ ɱɚɫɬɨ, ɜ 

ɨɫɨɛɟɧɧɨɫɬɢ ɧɵɧɟɲɧɟɝɨ «ɛɟɪɟɠɥɢɜɨɝɨ» ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɚɪɭɲɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɚ ɬɚɤɠɟ ɧɚɪɭɲɟɧɢɟ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɫɷɧɞɜɢɱ-
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ɩɚɧɟɥɟɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ. ɇɚ ɪɢɫɭɧɤɚɯ 21, 22 ɩɨɤɚɡɚɧɵ ɧɚɪɭɲɟɧɢɹ 

ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɪɢ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɚɯ 

 

Ɋɢɫɭɧɨɤ 21- ɇɚɪɭɲɟɧɢɟ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɪɢ ɚɬɦɨɫɮɟɪɧɵɯ 

ɨɫɚɞɤɚɯ (ɞɨɠɞɶ) 

 

 

Ɋɢɫɭɧɨɤ 22- ɇɚɪɭɲɟɧɢɟ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɪɢ ɚɬɦɨɫɮɟɪɧɵɯ 

ɨɫɚɞɤɚɯ (ɫɧɟɝ) 
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ɇɚ ɪɢɫɭɧɤɟ 23 ɩɨɤɚɡɚɧɨ ɩɪɚɜɢɥɶɧɨɟ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɚ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ. 

 

Ɋɢɫɭɧɨɤ 23 - ɉɪɚɜɢɥɶɧɨɟ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɩɚɧɟɥɟɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 

 

ȼ-ɱɟɬɜɟɪɬɵɯ, ɬɚɤ ɤɚɤ ɡɚɤɚɡɱɢɤ ɧɢɤɚɤɢɦ ɞɪɭɝɢɦ ɫɩɨɫɨɛɨɦ,  ɤɚɤ  ɡɚ  ɫɜɨɢ  

ɞɟɧɶɝɢ,  ɧɟ  ɦɨɠɟɬ  ɩɪɨɜɟɪɢɬɶ  ɤɚɱɟɫɬɜɨ  ɢɡɝɨɬɨɜɥɟɧɢɹ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɚ ɬɚɤ 

ɠɟ ɩɪɨɫɥɟɞɢɬɶ ɡɚ ɤɚɱɟɫɬɜɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɚɱɟɫɬɜɨ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɢ ɜ ɩɪɨɰɟɫɫɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɹ ɦɨɠɟɬ ɩɪɨɹɜɢɬɶɫɹ ɫɪɚɡɭ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɟɪɟɡ 

2-3 ɝɨɞɚ. [72] 

ɇɚ ɪɢɫɭɧɤɚɯ 24, 25, 26 ɩɨɤɚɡɚɧɵ ɜɢɞ ɧɟɤɚɱɟɫɬɜɟɧɧɨɝɨ ɭɬɟɩɥɢɬɟɥɹ. 

 

Ɋɢɫɭɧɨɤ 24 – ȼɢɞ ɭɬɟɩɥɢɬɟɥɹ ɧɟɧɚɞɥɟɠɚɳɟɝɨ ɯɪɚɧɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 25- ɍɬɟɩɥɢɬɟɥɶ ɫɨɦɧɢɬɟɥɶɧɨɝɨ ɤɚɱɟɫɬɜɚ 

 

Ɋɢɫɭɧɨɤ 26- ȼɢɞ ɭɬɟɩɥɢɬɟɥɹ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɝɨ ɯɪɚɧɟɧɢɹ ɩɪɢ ɚɬɦɨɫɮɟɪɧɵɯ 

ɨɫɚɞɤɚɯ 

 

ɂɡ ɜɫɟɝɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ, ɫɥɟɞɭɟɬ, ɱɬɨ ɧɟɞɨɫɬɚɬɨɱɧɨ ɢɡɭɱɟɧ ɜɨɩɪɨɫ 

ɩɨɜɟɞɟɧɢɹ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɚ ɞɟɣɫɬɜɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜ 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ, ɱɬɨ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɞɚɧɧɨɝɨ ɜɨɩɪɨɫɚ, ɤɨɬɨɪɵɣ 

ɢɧɬɟɪɟɫɟɧ ɫ ɧɚɭɱɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢ ɜɚɠɟɧ ɫ ɩɪɚɤɬɢɱɟɫɤɨɣ ɫɬɨɪɨɧɵ. ȼ  ɫɜɹɡɢ  ɫ  

ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ  ɧɟɨɛɯɨɞɢɦɨɫɬɶ  ɜ  ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-

ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ.  
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Ƚɥɚɜɚ 2 ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɨɰɟɧɤɚ 

ɫɨɫɬɨɹɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ 

2.1 Ɍɟɩɥɨɜɢɡɢɨɧɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɣ ɢɡ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ ɧɚ ɧɚɥɢɱɢɟ ɦɨɫɬɢɤɨɜ ɯɨɥɨɞɚ 

 
ɋ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɜ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ, ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɢɡɜɟɫɬɢ ɬɟɩɥɨɜɢɡɢɨɧɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɣ. ɉɪɢ 

ɨɛɫɥɟɞɨɜɚɧɢɢ ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɥɨɫɶ: 

-ɜɢɡɭɚɥɶɧɵɦ ɞɟɮɟɤɬɚɦ ɮɚɫɚɞɨɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɣ ɢɡ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ; 

-ɭɡɥɚɦ ɫɨɩɪɹɠɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 

Ɂɚɞɚɱɟɣ ɨɛɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ  ɜɵɹɜɥɟɧɢɟ ɭ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɡɨɧ  ɫ  

ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ  ɫ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɨɛɫɥɟɞɭɟɦɵɯ ɡɞɚɧɢɣ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɨɛɫɥɟɞɨɜɚɧɢɸ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɥɨɫɶ 

ɩɥɚɧɢɪɭɟɦɨɣ ɬɟɯɧɢɤɟ ɨɛɫɥɟɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɢɥɢ ɩɨɥɭɱɢɬɶ 

ɞɨɫɬɨɜɟɪɧɵɟ ɞɚɧɧɵɟ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɜɪɟɦɟɧɢ ɢ ɧɟɨɛɯɨɞɢɦɨɣ 

ɬɨɱɧɨɫɬɶɸ. 

ȼ ɬɚɛɥɢɰɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɟ ɨɛɴɟɤɬɵ ɞɥɹ  

ɬɟɩɥɨɜɢɡɢɨɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɟ ɜ ɝ. Ⱥɛɚɤɚɧɟ, Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɢ. 

 

Ɍɚɛɥɢɰɚ 6 – Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ Ɉɩɢɫɚɧɢɟ 
Ɉɛɴɟɤɬ 1 

 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɚ: ɝ Ⱥɛɚɤɚɧ ɭɥ 
Ɍɨɪɨɫɨɜɚ 9  
ɇɚɡɧɚɱɟɧɢɟ ɡɞɚɧɢɹ: Ɍɨɪɝɨɜɨɟ 
Ɇɚɬɟɪɢɚɥ ɫɬɟɧ: ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫ 
ɦɢɧɟɪɚɥɨɜɚɬɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ 
Ɍɨɥɳɢɧɚ ɫɬɟɧɵ:δ=150 ɦɦ 
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Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ Ɉɩɢɫɚɧɢɟ 
Ɉɛɴɟɤɬ 2 

 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɚ: ɝ Ⱥɛɚɤɚɧ ɭɥ 
ɇɟɤɪɚɫɨɜɚ 31 Ⱥ 
ɇɚɡɧɚɱɟɧɢɟ ɡɞɚɧɢɹ: Ɍɨɪɝɨɜɨɟ 
Ɇɚɬɟɪɢɚɥ ɫɬɟɧ: ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫ 
ɦɢɧɟɪɚɥɨɜɚɬɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ 
Ɍɨɥɳɢɧɚ ɫɬɟɧɵ: δ =150 ɦɦ 

Ɉɛɴɟɤɬ 3 
 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɚ: ɝ Ⱥɛɚɤɚɧ, ɭɥ 
ɂɝɚɪɫɤɚɹ 11 
ɇɚɡɧɚɱɟɧɢɟ ɡɞɚɧɢɹ: Ɍɨɪɝɨɜɨɟ 
Ɇɚɬɟɪɢɚɥ ɫɬɟɧ: ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫ 
ɦɢɧɟɪɚɥɨɜɚɬɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ 
Ɍɨɥɳɢɧɚ ɫɬɟɧɵ: δ =120 ɦɦ 

Ɉɛɴɟɤɬ 4 
 

 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɚ: ɝ Ⱥɛɚɤɚɧ, ɭɥ  
ɂɝɚɪɫɤɚɹ 11Ⱥ 
ɇɚɡɧɚɱɟɧɢɟ ɡɞɚɧɢɹ: Ɍɨɪɝɨɜɨɟ 
Ɇɚɬɟɪɢɚɥ ɫɬɟɧ: ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɫ 
ɦɢɧɟɪɚɥɨɜɚɬɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ 
Ɍɨɥɳɢɧɚ ɫɬɟɧɵ: δ =120 ɦɦ 

 

Ɍɟɩɥɨɜɢɡɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧ ɬɟɩɥɨɜɢɡɨɪɨɦ ɦɚɪɤɢ FLIR B15. 

Ɇɨɧɢɬɨɪɢɧɝ ɡɚ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɩɪɨɜɨɞɢɥɫɹ ɜ ɞɟɤɚɛɪɟ 2018 ɝ. 

ɜ ɞɧɟɜɧɨɟ ɜɪɟɦɹ. ɇɚ  ɦɨɦɟɧɬ  ɨɛɫɥɟɞɨɜɚɧɢɹ  ɨɛɴɟɤɬɵ  ɨɬɚɩɥɢɜɚɥɢɫɶ.  

Ɉɛɫɥɟɞɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ  ɩɪɢ  ɨɬɫɭɬɫɬɜɢɢ  ɜɟɬɪɚ,  ɚɬɦɨɫɮɟɪɧɵɯ  ɨɫɚɞɤɨɜ,  
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ɬɭɦɚɧɚ  ɢ ɡɚɞɵɦɥɟɧɧɨɫɬɢ.  ȼ  ɩɪɨɰɟɫɫɟ  ɢɡɦɟɪɟɧɢɣ  ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɨɛɫɥɟɞɭɟɦɵɯ ɡɞɚɧɢɣ  ɧɟ  ɩɨɞɜɟɪɝɚɥɢɫɶ  ɜɨɡɞɟɣɫɬɜɢɸ  ɩɪɹɦɨɝɨ  ɢ  ɨɬɪɚɠɟɧɧɨɝɨ  

ɫɨɥɧɟɱɧɨɝɨ ɨɛɥɭɱɟɧɢɹ. 

 ȼ  ɯɨɞɟ  ɬɟɩɥɨɜɢɡɢɨɧɧɨɝɨ  ɤɨɧɬɪɨɥɹ  ɛɵɥɢ  ɜɵɩɨɥɧɟɧɵ  ɫɥɟɞɭɸɳɢɟ  

ɜɢɞɵ ɪɚɛɨɬ:  

- ɨɫɦɨɬɪ ɨɛɴɟɤɬɨɜ  ɫ ɩɨɦɨɳɶɸ ɬɟɩɥɨɜɢɡɨɪɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɳɟɣ  

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɨɛɴɟɤɬɨɜ  ɢ  ɜɵɹɜɥɟɧɢɹ  ɭɱɚɫɬɤɨɜ,  ɩɨɞɥɟɠɚɳɢɯ ɞɚɥɶɧɟɣɲɟɦɭ 

ɬɟɪɦɨɝɪɚɮɢɪɨɜɚɧɢɸ;  

-  ɨɛɡɨɪɧɨɟ  ɬɟɪɦɨɝɪɚɮɢɪɨɜɚɧɢɟ  ɧɚɪɭɠɧɵɯ  ɩɨɜɟɪɯɧɨɫɬɟɣ  

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɚɧɨɦɚɥɢɣ;  

-  ɞɟɬɚɥɶɧɨɟ  ɬɟɪɦɨɝɪɚɮɢɪɨɜɚɧɢɟ  ɜɵɞɟɥɟɧɧɵɯ  ɭɱɚɫɬɤɨɜ  ɧɚɪɭɠɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ  ɨɝɪɚɠɞɚɸɳɢɯ  ɤɨɧɫɬɪɭɤɰɢɣ  ɞɥɹ  ɭɬɨɱɧɟɧɢɹ  ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɚɧɨɦɚɥɢɣ. 

ȼ ɬɚɛɥɢɰɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɢɡɢɨɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ 

ɨɛɴɟɤɬɨɜ, ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ ɪɟɡɭɥɶɬɚɬɚ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɬɟɪɦɨɝɪɚɦɦɵ ɬɟɩɥɨɜɨɝɨ 

ɢɡɥɭɱɟɧɢɹ ɮɚɫɚɞɨɜ.  

Ɍɚɛɥɢɰɚ 7- Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɢɡɢɨɧɧɵɯ ɢɡɦɟɪɟɧɢɣ 

№ Ɏɨɬɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɂɡɨɛɪɚɠɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ 

Ɉɛɴɟɤɬ 1 

1  
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№ Ɏɨɬɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɂɡɨɛɪɚɠɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ 

2  

 

 

 

3 

 

 

Ɉɛɴɟɤɬ 2 

4 
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№ Ɏɨɬɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɂɡɨɛɪɚɠɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ 

5  

 
 

6 

 

 

7  
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№ Ɏɨɬɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɂɡɨɛɪɚɠɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ 

8 

  

9  

 

Ɉɛɴɟɤɬ 3 

10 
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№ Ɏɨɬɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɂɡɨɛɪɚɠɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ 

11 

 

 

12 

 

 

Ɉɛɴɟɤɬ 4 

13  
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№ Ɏɨɬɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɂɡɨɛɪɚɠɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ 

14 

 

 

15 

 

 

 

ɉɨ ɬɟɪɦɨɝɪɚɦɦɚɦ ɜ ɬɚɛɥɢɰɟ 7 ɜɢɞɧɨ, ɱɬɨ ɮɚɤɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  

ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ (-1,1…-13,3)°ɋ, ɜ ɫɪɟɞɧɟɦ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɦɟɫɬɚɯ 

ɞɟɬɚɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ  -7,3 °ɋ.  ȼ ɬɚɛɥɢɰɟ 8 ɫɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɡɞɚɧɢɣ. 

 
Ɍɚɛɥɢɰɚ 8- Ɋɟɡɭɥɶɬɚɬ ɨɛɫɥɟɞɨɜɚɧɢɣ ɡɞɚɧɢɣ 

Ɉɛɴɟɤɬ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ tɧ,  
ɨɋ 

1 2 3 
ɋɪɟɞɧɹɹ tɧ ,  

ɨɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

ɩɪɢ ɢɡɦɟɪɟɧɢɢ tɧ,ɜ,  
ɨɋ 

1 -1,1 -5,5 -13,3 -6,63 -12 
2 -8,9 -1,8 -2,6 -4,43 -15 
3 -8,1 -4,5 -7,4 -6,67 -12 
4 -12,2 -12,9 -9,0 -11,4 -11 
    tɧ, ɫɪ=-7,28 ɨɋ tɧ,ɜ, ɫɪ=-12,5 ɨɋ 
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ɉɪɢ ɜɢɡɭɚɥɶɧɨɦ ɨɛɫɥɟɞɨɜɚɧɢɢ  ɡɞɚɧɢɣ ɨɛɧɚɪɭɠɢɥɨɫɶ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ 

ɭɬɟɩɥɢɬɟɥɹ ɜ ɭɡɥɚɯ ɫɨɩɪɹɠɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɧɬɚɠɧɚɹ 

ɩɟɧɚ. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɨɛɥɢɤɚ ɡɞɚɧɢɹ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɣ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɡɚɤɪɟɩɢɥɢ ɧɚɳɟɥɶɧɢɤɢ, ɩɪɢ ɷɬɨɦ ɫɬɵɤ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɨɫɬɚɟɬɫɹ ɧɟɡɚɝɟɪɦɟɬɢɡɢɪɨɜɚɧ, ɜ ɧɟɤɨɬɨɪɵɯ ɦɟɫɬɚɯ ɧɚɳɟɥɶɧɢɤɢ ɨɬɫɭɬɫɬɜɭɸɬ, ɜ 

ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ, ɜ ɭɡɥɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɨɩɚɞɚɟɬ ɜɥɚɝɚ ɢ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɣ 

ɫɜɟɬ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɪɚɡɪɭɲɟɧɢɹ ɭɬɟɩɥɢɬɟɥɹ (ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ).  

ɂɡ ɬɟɩɥɨɜɢɡɢɨɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɥɟɞɭɟɬ, ɱɬɨ ɡɨɧɵ  ɫ  ɩɨɜɵɲɟɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ  ɨɛɫɥɟɞɭɟɦɵɯ ɡɞɚɧɢɣ  ɧɚɛɥɸɞɚɸɬɫɹ  ɜ ɭɡɥɚɯ ɫɨɩɪɹɠɟɧɢɹ 

ɨɝɪɚɠɞɚɸɳɢɯ  ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. ɍɠɟ ɩɨ ɚɧɚɥɢɡɭ ɢɡɦɟɧɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɭɡɥɚɯ ɫɨɩɪɹɠɟɧɢɹ ɨɝɪɚɠɞɚɸɳɢɯ  ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ,  ɜ ɤɚɤɢɯ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ 

ɜɨɡɦɨɠɧɵ ɩɪɨɰɟɫɫɵ ɜɵɩɚɞɟɧɢɹ ɢ ɧɚɤɨɩɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɣ ɜɥɚɝɢ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɭɹɡɜɢɦɵɦɢ ɭɡɥɚɦɢ ɹɜɥɹɸɬɫɹ: 

1) ɋɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɦɟɠɞɭ ɫɨɛɨɣ; 

2) ɍɡɥɵ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ 

3) Ɉɩɢɪɚɧɢɟ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɚ ɰɨɤɨɥɶ ɡɞɚɧɢɹ 

 

2.2 Ɋɚɫɱɟɬ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

Elcut ɫ ɩɨɡɢɰɢɢ ɩɪɨɰɟɫɫɚ ɬɟɩɥɨɩɟɪɟɧɨɫɚ ɢ ɚɧɚɥɢɡ  ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ  
 

Ⱦɥɹ  ɩɪɨɜɟɞɟɧɢɹ  ɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ  ɜ  ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

Elcut Professional ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

- ɫɜɨɣɫɬɜɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ λ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9 

-ɝɪɚɧɢɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɭɫɥɨɜɢɹ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10 

- ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10 
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- ɜɵɱɟɪɱɟɧɧɵɟ ɭɡɥɵ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD ɦɚɫɲɬɚɛɚ 1:1 ɮɨɪɦɚɬɚ DXF 

 

Ɍɚɛɥɢɰɚ 9 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ  ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɪɚɫɱɟɬɟ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 
ɉɥɨɬɧɨɫɬɶ 

0,ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  
ȼɬ/(ɦ2·ɫ) 

1 
Ɉɰɢɧɤɨɜɚɧɧɵɣ ɥɢɫɬ ɫ 
ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ 

7850 52 

2 
Ɇɢɧɟɪɚɥɨɜɚɬɧɚɹ ɩɥɢɬɚ 
(Rockwoɨl) 

105 0,035 

3 Ɇɨɧɬɚɠɧɚɹ ɩɟɧɚ 25-35 0,033 
4 Ƚɟɪɦɟɬɢɤ 1050 0,35 
5 Ɇɚɫɬɢɤɚ 100 0,032 

 

Ɍɚɛɥɢɰɚ 10 - Ɋɚɫɱɟɬɧɵɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɪɚɫɱɟɬɚ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ 

№ ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

1 Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ tɧ,  
ɨɋ -37,0 

2 Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ tɜ,  
ɨɋ +20,0 

3 Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɵ α ɧ, ȼɬ/(ɦ 2 ⋅ ɨ ɋ) 23,0 

4 Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɵ αɜ, ȼɬ/(ɦ 2 ⋅ ɨ ɋ) 8,7 

 
Ⱦɥɹ ɚɧɚɥɢɡɚ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɭɡɥɚɯ, ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɨɜɚɬɶ 

ɫɥɟɞɭɸɳɢɦ ɚɥɝɨɪɢɬɦɨɦ ɞɟɣɫɬɜɢɣ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Elcut 

Professional: 

1. ȼɵɛɪɚɬɶ ɬɢɩ ɫɨɡɞɚɜɚɟɦɨɣ ɦɨɞɟɥɢ - ɬɟɩɥɨɩɟɪɟɞɚɱɚ ɫɬɚɰɢɨɧɚɪɧɚɹ.  

2. Ɉɩɪɟɞɟɥɢɬɶ ɪɚɛɨɱɭɸ ɨɛɥɚɫɬɶ ɢ ɡɚɞɚɬɶ ɝɟɨɦɟɬɪɢɸ ɦɨɞɟɥɢ.  

3. ɍɤɚɡɚɬɶ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɦɨɞɟɥɢ.  

4. ɉɪɢɧɹɬɶ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ ɧɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ.  

5. Ɂɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɫɟɬɤɢ ɷɥɟɦɟɧɬɨɜ ɢ ɟɟ ɩɨɫɬɪɨɟɧɢɟ.  

 

6. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ɪɟɲɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɡɚɩɭɫɬɢɬɶ ɪɚɫɱɟɬ.  

7. ɇɚɫɬɪɨɢɬɶ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɪɚɫɱɟɬɨɜ. 
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8. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ.  

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ ɜ ɭɡɥɚɯ ɫɨɩɪɹɠɟɧɢɣ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɭɡɥɵ. Ⱦɥɹ ɪɚɫɱɟɬɚ 

ɛɵɥɢ ɜɡɹɬɵ ɬɢɩɨɜɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɭɡɥɨɜ ɫɨɟɞɢɧɟɧɢɣ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ. 

ɇɚ ɪɢɫɭɧɤɟ 27 ɩɨɤɚɡɚɧɨ ɫɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ ɦɟɠɞɭ 

ɫɨɛɨɣ ɩɨ ɩɪɨɞɨɥɶɧɵɦ ɤɪɨɦɤɚɦ ɢ ɤɪɟɩɥɟɧɢɟ ɢɯ ɤ ɤɚɪɤɚɫɭ ɡɞɚɧɢɹ. ɋɬɟɧɨɜɵɟ 

ɫɷɧɞɜɢɱ - ɩɚɧɟɥɢ ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ ɩɪɨɝɨɧ ɫ ɩɨɦɨɳɶɸ ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ 

ɲɭɪɭɩɨɜ ɫ ɩɥɚɫɬɦɚɫɫɨɜɵɦ ɤɨɥɩɚɱɤɨɦ ɢ ɪɟɡɢɧɨɜɨɣ ɩɪɨɤɥɚɞɤɨɣ ɞɥɹ 

ɝɟɪɦɟɬɢɡɚɰɢɢ ɨɬɜɟɪɫɬɢɹ. ɋɬɵɤ ɦɟɠɞɭ  ɫɷɧɞɜɢɱ - ɩɚɧɟɥɹɦɢ ɡɚɩɨɥɧɹɟɬɫɹ 

ɝɟɪɦɟɬɢɤɨɦ.  

 

Ɋɢɫɭɧɨɤ 27 – ɋɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɨ ɩɪɨɞɨɥɶɧɵɦ 

ɤɪɨɦɤɚɦ ɢ ɤɪɟɩɥɟɧɢɟ ɢɯ ɤ ɤɚɪɤɚɫɭ ɡɞɚɧɢɹ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 

ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɨ ɩɪɨɞɨɥɶɧɵɦ ɤɪɨɦɤɚɦ ɢ ɤɪɟɩɥɟɧɢɟ 

ɢɯ ɤ ɤɚɪɤɚɫɭ ɡɞɚɧɢɹ,  ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 11, ɜɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ 

ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ –

17,2°ɋ (ɬɚɛɥɢɰɚ 11, ɬɨɱɤɚ 2),  ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɜɵɲɟ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ 
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ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (-37,0 °ɋ). ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɫɨɟɞɢɧɟɧɢɢ 

ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ ɨɛɪɚɡɭɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ.  
 

Ɍɚɛɥɢɰɚ 11 -  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ ɩɨ ɩɪɨɞɨɥɶɧɵɦ ɤɪɨɦɤɚɦ ɢ 

ɤɪɟɩɥɟɧɢɟ ɢɯ ɤ ɤɚɪɤɚɫɭ ɡɞɚɧɢɹ 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 
 

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 

Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 
№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 

1 -28,9 
2 -17,2 
3 +18,2 

 

ɇɚ ɪɢɫɭɧɤɟ 28 ɩɨɤɚɡɚɧɨ ɭɝɥɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 

ɋɬɟɧɨɜɵɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ ɭɝɥɨɜɭɸ ɫɬɨɣɤɭ ɫ ɩɨɦɨɳɶɸ 

ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ ɲɭɪɭɩɨɜ. ɉɪɨɦɟɠɭɬɨɤ ɦɟɠɞɭ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-
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ɩɚɧɟɥɶɸ ɢ ɭɝɥɨɜɨɣ ɫɬɨɣɤɨɣ ɡɚɩɨɥɧɹɟɬɫɹ ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɥɟɧɬɨɣ ɢɥɢ 

ɦɚɫɬɢɤɨɣ. ɋɬɵɤ ɦɟɠɞɭ ɫɬɟɧɨɜɵɦɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɦɢ ɡɚɩɨɥɧɹɟɬɫɹ ɦɨɧɬɚɠɧɨɣ 

ɩɟɧɨɣ. ɋ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɤɪɟɩɹɬɫɹ ɧɚɳɟɥɶɧɢɤɢ ɇɓ2 ɫ ɩɨɦɨɳɶɸ 

ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ ɲɭɪɭɩɨɜ. ɉɨ ɤɪɚɹɦ ɧɚɳɟɥɶɧɢɤɚ ɇɓ2 ɞɥɹ 

ɝɟɪɦɟɬɢɡɚɰɢɢ ɦɚɠɟɬɫɹ ɝɟɪɦɟɬɢɤ-ɫɢɥɢɤɨɧɨɜɵɣ. 

  

 

Ɋɢɫɭɧɨɤ 28 – ɍɝɥɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 

ɭɝɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ,  ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 

12, ɜɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ –12,4 °ɋ (ɬɚɛɥɢɰɚ 12, ɬɨɱɤɚ 1),  ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ 

ɜɵɲɟ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (-37,0 °ɋ). ɂɡ 

ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  ɨɛɪɚɡɭɸɬɫɹ 

ɬɟɩɥɨɩɨɬɟɪɢ.  
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Ɍɚɛɥɢɰɚ 12  -  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ ɭɝɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 

Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 
1 -12,4 
2 -30,9 
3 +15,1 

 

ɇɚ ɪɢɫɭɧɤɟ  29 ɩɨɤɚɡɚɧ ɭɡɟɥ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ 

ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ.  Ʉɪɨɜɟɥɶɧɵɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ ɩɪɨɝɨɧ ɢɡ 

ɝɨɪɹɱɟɤɚɬɚɧɨɣ ɫɬɚɥɢ ɫ ɩɨɦɨɳɶɸ ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ ɲɭɪɭɩɨɜ ɫ ɪɟɡɢɧɨɜɨɣ 

ɩɪɨɤɥɚɞɤɨɣ ɢ ɩɥɚɫɬɦɚɫɫɨɜɵɦ ɤɨɥɩɚɱɤɨɦ. ɇɚ ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɟɫɹ ɲɭɪɭɩɵ 

ɧɚɧɨɫɢɬɫɹ ɝɟɪɦɟɬɢɤ ɞɥɹ  ɝɟɪɦɟɬɢɡɚɰɢɢ ɨɬɜɟɪɫɬɢɹ. ɉɪɨɦɟɠɭɬɨɤ ɦɟɠɞɭ 

ɤɪɨɜɟɥɶɧɨɣ ɫɷɧɞɜɢɱ  - ɩɚɧɟɥɶɸ ɢ ɩɪɨɝɨɧɨɦ ɡɚɩɨɥɧɹɟɬɫɹ ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ 

ɥɟɧɬɨɣ ɢɥɢ ɦɚɫɬɢɤɨɣ. ɋɬɵɤ ɦɟɠɞɭ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɶɸ ɢ ɤɪɨɜɟɥɶɧɨɣ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ ɡɚɩɨɥɧɹɟɬɫɹ ɦɨɧɬɚɠɧɨɣ ɩɟɧɨɣ. ɋ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ 
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ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɤɪɟɩɹɬɫɹ ɧɚɳɟɥɶɧɢɤɢ ɇɓ19 ɫ ɩɨɦɨɳɶɸ ɩɥɨɫɤɨɣ ɡɚɤɥɟɩɤɢ, 

ɫɜɟɪɯɭ ɧɚɧɨɫɢɬɫɹ ɝɟɪɦɟɬɢɤ-ɫɢɥɢɤɨɧɨɜɵɣ. 

 

Ɋɢɫɭɧɨɤ 29 - Ʉɨɧɫɬɪɭɤɰɢɹ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 

ɭɡɥɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ,  

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 13,  ɜɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ 

ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ –17,2 °ɋ (ɬɚɛɥɢɰɚ 13, 

ɬɨɱɤɚ 2),  ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɜɵɲɟ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (-37,0 °ɋ). ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  ɨɛɪɚɡɭɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ.  
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Ɍɚɛɥɢɰɚ 13 -  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ ɭɡɥɚ 

ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 

Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 
№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 

1 -26,7 
2 -17,2 
3 +19,4 

 

ɇɚ ɪɢɫɭɧɤɟ 30  ɩɨɤɚɡɚɧ ɤɨɧɶɤɨɜɵɣ ɭɡɟɥ ɞɥɹ ɤɪɨɜɥɢ ɫ ɭɤɥɨɧɨɦ 10% . 

Ʉɪɨɜɟɥɶɧɵɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɤɪɟɩɹɬɫɹ ɧɚ ɜɟɪɯ ɫɬɪɨɩɢɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 

ɩɨɦɨɳɶɸ ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ ɲɭɪɭɩɨɜ ɫ ɪɟɡɢɧɨɜɨɣ ɩɪɨɤɥɚɞɤɨɣ ɢ 

ɩɥɚɫɬɦɚɫɫɨɜɵɦ ɤɨɥɩɚɱɤɨɦ ɫɜɟɪɯɭ ɦɚɠɟɬɫɹ ɝɟɪɦɟɬɢɤ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ. ɋɬɵɤ 

ɦɟɠɞɭ ɤɪɨɜɟɥɶɧɵɦɢ ɩɚɧɟɥɹɦɢ ɡɚɩɨɥɧɹɟɬɫɹ ɦɨɧɬɚɠɧɨɣ ɩɟɧɨɣ. ɋ ɜɧɭɬɪɟɧɧɟɣ ɢ 

ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɤɪɟɩɹɬɫɹ ɧɚɳɟɥɶɧɢɤɢ ɇɓ14. ɇɚɳɟɥɶɧɢɤɢ ɇɓ 14 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɥɨɬɧɨɣ ɡɚɤɥɟɩɤɢ, ɫɜɟɪɯɭ ɡɚɤɥɟɩɤɢ ɦɚɠɟɬɫɹ 

ɝɟɪɦɟɬɢɤ-ɫɢɥɢɤɨɧɨɜɵɣ. 
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Ɋɢɫɭɧɨɤ 30 – Ʉɨɧɶɤɨɜɵɣ ɭɡɟɥ ɞɥɹ ɤɪɨɜɥɢ ɫ ɭɤɥɨɧɨɦ 10% 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ  ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 

ɭɡɥɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ,  

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 14,  ɜɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ 

ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ –15,7 °ɋ (ɬɚɛɥɢɰɚ 14, 

ɬɨɱɤɚ 2),  ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɜɵɲɟ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (-37,0 °ɋ). ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  ɨɛɪɚɡɭɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ.  
 

Ɍɚɛɥɢɰɚ 14  -  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ ɤɨɧɶɤɨɜɨɝɨ ɭɡɥɚ ɞɥɹ ɤɪɨɜɥɢ ɫ ɭɤɥɨɧɨɦ 10% 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 
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Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 

1 -28,5 

2 -15,7 

3 +18,8 

 

ɇɚ ɪɢɫɭɧɤɟ 31 ɩɨɤɚɡɚɧ ɭɡɟɥ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɧɚɪɭɠɧɨɦ 

ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ.  Ʉɪɨɜɟɥɶɧɚɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɤɪɟɩɢɬɫɹ ɜ ɩɪɨɝɨɧɭ ɤɚɪɤɚɫɚ 

ɡɞɚɧɢɹ ɧɚ ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ ɲɭɪɭɩɨɜ ɫ ɪɟɡɢɧɨɜɨɣ ɩɪɨɤɥɚɞɤɨɣ ɢ 

ɩɥɚɫɬɦɚɫɫɨɜɵɦ ɤɨɥɩɚɱɤɨɦ ɫɜɟɪɯɭ ɦɚɠɟɬɫɹ ɝɟɪɦɟɬɢɤ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ. Ɇɟɠɞɭ 

ɩɪɨɝɨɧɨɦ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɢ ɤɪɨɜɟɥɶɧɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ ɥɨɠɢɬɫɹ 

ɭɩɥɨɬɧɢɬɟɥɶɧɚɹ ɥɟɧɬɚ. ɋɬɵɤ ɦɟɠɞɭ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ ɢ ɤɪɨɜɟɥɶɧɨɣ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ ɡɚɩɨɥɧɹɟɬɫɹ ɦɨɧɬɚɠɧɨɣ ɩɟɧɨɣ. ɋ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ 

ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɤɪɟɩɹɬɫɹ ɧɚɳɟɥɶɧɢɤɢ ɇɓ20. ɇɚɳɟɥɶɧɢɤɢ ɇɓ 20 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɥɨɬɧɨɣ ɡɚɤɥɟɩɤɢ, ɫɜɟɪɯɭ ɡɚɤɥɟɩɤɢ ɦɚɠɟɬɫɹ 

ɝɟɪɦɟɬɢɤ-ɫɢɥɢɤɨɧɨɜɵɣ. 
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Ɋɢɫɭɧɨɤ 31- Ʉɨɧɫɬɪɭɤɰɢɹ ɤɚɪɧɢɡɚ ɩɪɢ ɧɚɪɭɠɧɨɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɬɚɛɥɢɰɚ 15) 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ ɭɡɥɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɪɟɲɟɧɢɢ 

ɜɨɞɨɫɬɨɤɚ,  ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 15,  ɜɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ 

ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ –13,3 

°ɋ (ɬɚɛɥɢɰɚ 15, ɬɨɱɤɚ 2),  ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɜɵɲɟ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (-37,0 °ɋ). ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɫɨɟɞɢɧɟɧɢɢ 

ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  ɨɛɪɚɡɭɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ.  
 

Ɍɚɛɥɢɰɚ  15-  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ ɭɡɥɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɧɚɪɭɠɧɨɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 
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Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 
1 -29,5 
2 -13,3 
3 +20,4 

 

ɇɚ ɪɢɫɭɧɤɟ 32 ɩɨɤɚɡɚɧɨ ɨɩɢɪɚɧɢɟ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɚ ɰɨɤɨɥɶ 

ɡɞɚɧɢɹ.  ɉɪɢ ɨɩɢɪɚɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɰɨɤɨɥɶɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ ɨɛɦɚɡɵɜɚɸɬ 

ɝɢɞɪɨɢɡɨɥɹɰɢɟɣ, ɩɨɫɥɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɤɪɟɩɢɬɫɹ ɤ ɫɬɨɣɤɟ ɫ ɩɨɦɨɳɶɸ 

ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ ɲɭɪɭɩɨɜ, ɚ ɫɬɵɤ ɦɟɠɞɭ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ ɢ ɰɨɤɨɥɟɦ 

ɡɚɩɨɥɧɹɟɬɫɹ ɦɨɧɬɚɠɧɨɣ ɩɟɧɨɣ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɨɞɚ ɧɟ ɩɪɨɧɢɤɚɥɚ ɜ ɫɬɵɤ 

ɦɟɠɞɭ ɫɬɟɧɨɣ ɢ ɰɨɤɨɥɟɦ ɫ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɤɪɟɩɢɬɫɹ ɧɚɳɟɥɶɧɢɤ ɇɓ3 ɫ 

ɩɨɦɨɳɶɸ ɩɥɨɬɧɨɣ ɡɚɤɥɟɩɤɢ, ɫɜɟɪɯɭ ɡɚɤɥɟɩɤɢ ɦɚɠɟɬɫɹ ɝɟɪɦɟɬɢɤ-ɫɢɥɢɤɨɧɨɜɵɣ. 

.  

Ɋɢɫɭɧɨɤ 32 - Ɉɩɢɪɚɧɢɟ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɚ ɰɨɤɨɥɶ ɡɞɚɧɢɹ 
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ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 

ɭɡɥɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ,  

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 16,  ɜɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ 

ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ –19,4 °ɋ (ɬɚɛɥɢɰɚ 16, 

ɬɨɱɤɚ 2),  ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɜɵɲɟ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (-37,0 °ɋ). ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  ɨɛɪɚɡɭɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ.  
 

Ɍɚɛɥɢɰɚ 16  -  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ ɭɡɥɚ ɨɩɢɪɚɧɢɹ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɚ ɰɨɤɨɥɶ ɡɞɚɧɢɹ 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 

Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 
1 -30,9 
2 -19,4 
3 +18,4 

ȼ ɬɚɛɥɢɰɟ 11 ɩɪɢɜɟɞɟɧɵ ɫɜɨɞɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
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ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ ɬɢɩɨɜɵɯ ɭɡɥɨɜ ɢ ɫɨɩɪɹɠɟɧɢɣ ɫɷɧɞɜɢɱ 

ɩɚɧɟɥɟɣ, ɝɞɟ: 

1) ɍɡɟɥ 1 – ɋɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ 

ɩɪɨɞɨɥɶɧɵɦ ɤɪɨɦɤɚɦ ɢ ɤɪɟɩɥɟɧɢɟ ɢɯ ɤ ɤɚɪɤɚɫɭ ɡɞɚɧɢɹ 

2) ɍɡɟɥ 2 - ɍɝɥɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

3) ɍɡɟɥ 3 – Ʉɨɧɶɤɨɜɵɣ ɭɡɟɥ ɞɥɹ ɤɪɨɜɥɢ ɫ ɭɤɥɨɧɨɦ 10% 

4) ɍɡɟɥ 4 – Ʉɨɧɫɬɪɭɤɰɢɹ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ 

5) ɍɡɟɥ 5 – Ʉɨɧɫɬɪɭɤɰɢɹ ɤɚɪɧɢɡɚ ɩɪɢ ɧɚɪɭɠɧɨɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ 

6) ɍɡɟɥ 6 - Ɉɩɢɪɚɧɢɟ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɚ ɰɨɤɨɥɶ ɡɞɚɧɢɹ 

 

 

Ɍɚɛɥɢɰɚ 11 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ ɬɢɩɨɜɵɯ ɭɡɥɨɜ 

Ɇɨɞɟɥɶ Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 
ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɭ ɜ 
ɫɨɟɞɢɧɟɧɢɢ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ(Ɍɧ= –37 °ɋ) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 
ɜɧɭɬɪɟɧɧɟɦɭ ɤɨɧɬɭɪɭ ɜ 

ɫɨɟɞɢɧɟɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
(Ɍɜ= +20 °ɋ) 

ɍɡɟɥ 1 -17,2 +18,2 

ɍɡɟɥ 2 -12,4 +15,1 

ɍɡɟɥ 3 -17,2 +19,4 

ɍɡɟɥ 4 -15,7 +18,8 

ɍɡɟɥ 5 -13,3 +20,4 

ɍɡɟɥ 6 -19,4 +18,4 

 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɞɬɜɟɪɠɞɚɸɬ, ɱɬɨ ɜ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ ɩɪɨɢɫɯɨɞɹɬ ɬɟɩɥɨɩɨɬɟɪɢ. Ȼɨɥɟɟ ɞɟɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɭɡɥɨɜ ɜɵɹɜɢɥ, ɱɬɨ ɜ 

ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɹɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɧɬɚɠɧɚɹ ɩɟɧɚ. ɉɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɨɛɧɚɪɭɠɢɥɨɫɶ, ɱɬɨ ɢɡɦɟɧɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɬɨɤɚ ɩɪɨɢɫɯɨɞɢɬ ɢɦɟɧɧɨ ɜ ɭɡɥɨɜɵɯ ɫɬɵɤɚɯ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɷɬɢɯ ɦɟɫɬɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɧɬɚɠɧɚɹ ɩɟɧɚ.  

ɋɥɟɞɭɟɬ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɩɪɢɱɢɧɨɣ ɷɬɢɯ ɬɟɩɥɨɩɨɬɟɪɶ  ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ 

ɡɚɩɨɥɧɟɧɢɟ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɦɨɧɬɚɠɧɨɣ ɩɟɧɨɣ, ɬɚɤ ɤɚɤ ɜɨɡɦɨɠɧɨ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟ ɤɚɱɟɫɬɜɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɩɪɢ ɡɚɩɨɥɧɟɧɢɢ ɫɬɵɤɨɜ, ɚ ɬɚɤɠɟ ɜ 

ɩɪɨɰɟɫɫɟ  ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɥɢ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɡɦɨɠɧɨ ɩɪɨɧɢɤɚɧɢɟ 

ɜɥɚɝɢ ɢɥɢ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɫɜɟɬɚ ɜ ɭɡɥɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, 

ɬɟɦ ɫɚɦɵɦ ɭɯɭɞɲɚɹ ɤɚɱɟɫɬɜɨ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ. 

ɏɨɬɟɥɨɫɶ ɛɵ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤ ɛɚɡɨɜɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɦɨɧɬɚɠɧɨɣ 

ɩɟɧɵ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

1) ȼɵɫɨɤɢɟ ɚɞɝɟɡɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ. ȼɟɳɟɫɬɜɨ ɨɛɪɚɡɭɟɬ ɩɪɨɱɧɨɟ 

ɫɨɟɞɢɧɟɧɢɟ ɫ ɨɫɧɨɜɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɧɨ ɤ 

ɩɪɨɦɚɫɥɟɧɧɵɦ, ɫɢɥɢɤɨɧɨɜɵɦ ɨɫɧɨɜɚɦ, ɩɨɥɢɷɬɢɥɟɧɭ ɩɟɧɚ ɩɪɢɫɬɚɟɬ ɧɚɦɧɨɝɨ 

ɯɭɠɟ; 

2) ɉɪɢ ɜɵɯɨɞɟ ɢɡ ɛɚɥɥɨɧɚ ɝɟɪɦɟɬɢɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɩɹɬɶɞɟɫɹɬ ɪɚɡ, 

ɢɧɨɝɞɚ ɜɫɬɪɟɱɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɜ ɞɜɚɞɰɚɬɶ ɪɚɡ. Ɂɚɩɨɥɧɟɧɢɟ ɲɜɨɜ ɡɚɧɢɦɚɟɬ 

ɩɚɪɭ ɦɢɧɭɬ, ɩɪɨɰɟɫɫ ɩɪɢ ɷɬɨɦ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɲɢɩɟɧɢɟɦ ɢ ɛɵɫɬɪɵɦ 

ɡɚɩɨɥɧɟɧɢɟɦ ɩɪɨɫɬɪɚɧɫɬɜɚ. Ɉɞɧɨɝɨ ɛɚɥɥɨɧɚ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ 

ɞɥɢɧɧɵɯ ɢ ɝɥɭɛɨɤɢɯ ɫɬɵɤɨɜ; 

3) ȼɫɩɟɧɟɧɧɵɣ ɝɟɪɦɟɬɢɤ ɩɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ 

ɱɚɫɨɜ ɦɟɧɹɟɬ ɨɛɴɟɦ. Ȼɨɥɟɟ ɞɟɲɟɜɵɟ ɜɚɪɢɚɧɬɨɜ ɩɨɞɜɟɪɠɟɧɵ ɭɫɚɞɤɟ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɳɟɥɟɣ;  

4) ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥ ɫɨɯɪɚɧɹɟɬ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɧɟ 

ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɩɪɹɦɵɯ ɥɭɱɟɣ ɫɨɥɧɰɚ, ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ ɢ 

ɜɥɚɝɢ. ȿɫɥɢ ɜɨɡɞɟɣɫɬɜɭɟɬ ɯɨɬɹ ɛɵ ɨɞɢɧ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɟɧɚ 

ɩɟɪɟɫɨɯɧɟɬ ɢ ɪɚɫɤɪɨɲɢɬɫɹ. ɋɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɥɨɯɨ ɡɚɳɢɳɟɧɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɦɚɥ ɢ ɫɨɫɬɚɜɥɹɟɬ ɦɚɤɫɢɦɭɦ ɫɨɪɨɤ ɜɨɫɟɦɶ ɦɟɫɹɰɟɜ.  

ɂɡ ɱɟɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɪɨɢɫɯɨɞɹɬ ɬɟɩɥɨɩɨɬɟɪɢ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ 

ɜ ɭɡɥɚɯ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ. 
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2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨɜɟɪɯɧɨɫɬɢ  ɭɡɥɚ ɫɨɟɞɢɧɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Elcut 

 
Ⱦɥɹ ɪɚɫɱɟɬɚ  ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɢɩɨɜɨɟ ɭɝɥɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɫɬɵɤɟ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ, ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ 

ɪɢɫɭɧɤɟ 33. ȼɨɡɶɦɟɦ ɩɨɤɚɡɚɬɟɥɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɩɪɢ 

ɢɫɩɵɬɚɧɢɹɯ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɜ ɪɚɛɨɬɟ Ʌɵɫɟɧɤɨ ɇ.ȼ. [80], ɝɞɟ ɚɜɬɨɪ ɪɚɛɨɬɵ 

ɢɡɭɱɢɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɫɬɪɭɤɬɭɪɧɵɯ ɢɡɦɟɧɟɧɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɣ ɜ ɦɚɬɟɪɢɚɥɟ 

ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɞɨɠɞɹ, ɜɟɬɪɚ, ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ, ɰɢɤɥɢɱɟɫɤɢɯ 

ɜɨɡɞɟɣɫɬɜɢɣ ɬɟɦɩɟɪɚɬɭɪɵ  ɢ  ɜɥɚɠɧɨɫɬɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ 

 

Ɋɢɫɭɧɨɤ 33 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɭɝɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ 

 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɬɟɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɨɤ 34, ɪɚɫɱɟɬɧɵɟ 

ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɚ 17. ȼ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɜɵɛɪɚɧɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ 

ɦɢɧɟɪɚɥɨɜɚɬɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɥɫɹ ɫ ɩɨɦɨɳɶɸ 
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ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ Elcut Professional. Ɋɚɫɱɟɬɧɵɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ 

ɞɥɹ ɪɚɫɱɟɬɚ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɵ 18. 

 

Ɋɢɫɭɧɨɤ 34 - Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ: 1 – ɨɰɢɧɤɨɜɚɧɧɵɣ ɥɢɫɬ; 2 – 

ɭɬɟɩɥɢɬɟɥɶ 

Ɍɚɛɥɢɰɚ 17 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ   

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 
ɉɥɨɬɧɨɫɬɶ 
0,ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  
ȼɬ/(ɦ2·ɫ) 

1 
Ɉɰɢɧɤɨɜɚɧɧɵɣ ɥɢɫɬ ɫ 
ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ 

7850 52 

2 
Ɇɢɧɟɪɚɥɨɜɚɬɧɚɹ ɩɥɢɬɚ 
(Rockwoɨl) 

105 0,035 

3 Ɇɨɧɬɚɠɧɚɹ ɩɟɧɚ 25-35 0,033 
4 Ƚɟɪɦɟɬɢɤ 1050 0,35 

 

Ɍɚɛɥɢɰɚ 18- Ɋɚɫɱɟɬɧɵɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɪɚɫɱɟɬɚ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ 

№ ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

1 Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ tɧ ,  
ɨɋ -37,0 

2 Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ tɜ ,  
ɨɋ +20,0 

3 Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɵ α ɧ , ȼɬ/(ɦ 2 ⋅ ɨ ɋ) 23,0 

4 Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɵ αɜ , ȼɬ/(ɦ 2 ⋅ ɨ ɋ) 8,7 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɭɝɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ 

ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Elcut ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 14, ɝɞɟ ɨɛɧɚɪɭɠɟɧɚ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɦɟɠɞɭ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɢ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɫɬɵɤɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɩɨɤɚɡɚɧɧɵɯ ɧɚ 

ɪɢɫɭɧɤɚɯ 35, 36. 



72 
 

 Ɍɚɛɥɢɰɚ 19 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ  
№ 
ɩ/ɩ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

 ȼɬ/(ɦ2·ɫ) 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 

ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɭ ɜ 
ɫɨɟɞɢɧɟɧɢɢ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ 
(Ɍɧ= –37 °ɋ) 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 

ɜɧɭɬɪɟɧɧɟɦɭ ɤɨɧɬɭɪɭ ɜ 
ɫɨɟɞɢɧɟɧɢɢ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ 
(Ɍɜ= +20 °ɋ) 

1 -37 0,033 -17,2 +18,2 
2 -37 0,035 -17,1 +18,2 
3 -37 0,038 -16,8 +17,9 
4 -37 0,041 -16,4 +17,1 

 
Ɋɢɫɭɧɨɤ 35 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ ɜ ɫɬɵɤɟ ɫɷɧɞɜɢɱ – ɩɚɧɟɥɟɣ 
 

 
Ɋɢɫɭɧɨɤ 36 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɜ ɫɬɵɤɟ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ 

-17,2 -17,1 

-16,8 

-16,4 

-17,4

-17,2

-17

-16,8

-16,6

-16,4

-16,2

-16

0,033 0,035 0,038 0,041

Ɍɟ
ɦɩ

ɟɪ
ɚɬ

ɭɪ
ɚ 

ɩɨ
ɜɟ

ɪɯ
ɧɨ

ɫɬ
ɢ,

°ɋ
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  ȼɬ/(ɦ2·ɫ) 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 
ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɭ ɜ 
ɫɨɟɞɢɧɟɧɢɢ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ 

18,2 
18,2 

17,9 

17,1 

16,4

16,6

16,8

17

17,2

17,4

17,6

17,8

18

18,2

18,4

0,033 0,035 0,038 0,041

Ɍɟ
ɦɩ

ɟɪ
ɚɬ

ɭɪ
ɚ 

ɩɨ
ɜɟ

ɪɯ
ɧɨ

ɫɬ
ɢ,

°ɋ
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  ȼɬ/(ɦ2·ɫ) 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 
ɜɧɭɬɪɟɧɧɟɦɭ ɤɨɧɬɭɪɭ 
ɜ ɫɨɟɞɢɧɟɧɢɢ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  
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  ɂɡ ɪɟɡɭɥɶɬɚɬɚ ɪɚɫɱɟɬɚ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ, ɡɚ ɫɱɟɬ ɫɬɪɭɤɬɭɪɧɵɯ ɢɡɦɟɧɟɧɢɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɩɪɨɢɫɯɨɞɹɳɢɣ ɜ ɦɚɬɟɪɢɚɥɟ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɞɨɠɞɹ, ɜɟɬɪɚ, 

ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ, ɰɢɤɥɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɬɟɦɩɟɪɚɬɭɪɵ  ɢ  ɜɥɚɠɧɨɫɬɢ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɦɟɫɬɚɯ ɫɨɩɪɹɠɟɧɢɹ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɬɟɦ ɫɚɦɵɦ ɭɦɟɧɶɲɚɟɬɫɹ ɫɪɨɤ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɭɡɥɨɜɨɝɨ 

ɫɨɩɪɹɠɟɧɢɹ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɹ ɡɚɹɜɥɟɧɧɚɹ 

ɩɪɨɟɤɬɢɪɨɜɳɢɤɚɦɢ ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɜ 2-3 ɪɚɡɚ.  

 
2.4  Ɋɚɫɱɟɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ Elcut  ɢ ɚɧɚɥɢɡ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɬɨɤɚ ɩɪɢ ɭɬɟɩɥɟɧɢɢ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɣ ɢ ɤɪɟɩɥɟɧɢɣ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

 
ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɩ. 2.2 

ɨɛɧɚɪɭɠɢɥɨɫɶ, ɱɬɨ ɩɪɢɱɢɧɨɣ ɬɟɩɥɨɩɨɬɟɪɶ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ 

ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɜ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɦɟɠɞɭ 

ɩɚɧɟɥɹɦɢ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɲɜɨɜ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɜɚɬɶ ɩɥɨɬɧɨɟ 

ɫɨɟɞɢɧɟɧɢɟ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɬɟɩɥɢɬɟɥɹ ɜ ɫɬɵɤɚɯ. 

Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɬɟɩɥɟɧɢɹ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɲɜɨɜ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɭɬɟɩɥɟɧɧɵɯ ɭɡɥɚɯ.  ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɚɥɝɨɪɢɬɦɨɦ ɞɟɣɫɬɜɢɣ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɤɨɦɩɥɟɤɫɟ Elcut Professional: 

1. ȼɵɛɪɚɬɶ ɬɢɩ ɫɨɡɞɚɜɚɟɦɨɣ ɦɨɞɟɥɢ - ɬɟɩɥɨɩɟɪɟɞɚɱɚ ɫɬɚɰɢɨɧɚɪɧɚɹ.  

2. Ɉɩɪɟɞɟɥɢɬɶ ɪɚɛɨɱɭɸ ɨɛɥɚɫɬɶ ɢ ɡɚɞɚɬɶ ɝɟɨɦɟɬɪɢɸ ɦɨɞɟɥɢ.  

3. ɍɤɚɡɚɬɶ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɦɨɞɟɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 21.  

4. ɉɪɢɧɹɬɶ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ ɧɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 20.  

5. Ɂɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɫɟɬɤɢ ɷɥɟɦɟɧɬɨɜ ɢ ɟɟ ɩɨɫɬɪɨɟɧɢɟ.  
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6. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ɪɟɲɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɡɚɩɭɫɬɢɬɶ ɪɚɫɱɟɬ.  

7. ɇɚɫɬɪɨɢɬɶ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɪɚɫɱɟɬɨɜ. 

8. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ.  

 

Ɍɚɛɥɢɰɚ 20 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ  ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɪɚɫɱɟɬɟ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 
ɉɥɨɬɧɨɫɬɶ 
0,ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  
ȼɬ/(ɦ2·ɫ) 

1 
Ɉɰɢɧɤɨɜɚɧɧɵɣ ɥɢɫɬ ɫ 

ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ 
7850 52 

2 
Ɇɢɧɟɪɚɥɨɜɚɬɧɚɹ ɩɥɢɬɚ 

(Rockwoɨl) 
105 0,035 

3 Ƚɟɪɦɟɬɢɤ 1050 0,35 

4 Ɇɚɫɬɢɤɚ 100 0,032 

 

Ɍɚɛɥɢɰɚ 21- Ɋɚɫɱɟɬɧɵɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɪɚɫɱɟɬɚ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ 

№ ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

1 Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ tɧ ,  
ɨɋ -37,0 

2 Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ tɜ ,  
ɨɋ +20,0 

3 Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɵ α ɧ , ȼɬ/(ɦ 2 ⋅ ɨ ɋ) 23,0 

4 Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɵ αɜ , ȼɬ/(ɦ 2 ⋅ ɨ ɋ) 8,7 

 
ɇɚ ɪɢɫɭɧɤɟ 37 ɩɨɤɚɡɚɧɨ ɫɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ - ɩɚɧɟɥɟɣ ɦɟɠɞɭ 

ɫɨɛɨɣ ɩɨ ɩɪɨɞɨɥɶɧɵɦ ɤɪɨɦɤɚɦ ɢ ɤɪɟɩɥɟɧɢɟ ɢɯ ɤ ɤɚɪɤɚɫɭ ɡɞɚɧɢɹ. ɋɬɟɧɨɜɵɟ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ ɩɪɨɝɨɧ ɫ ɩɨɦɨɳɶɸ ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ 

ɲɭɪɭɩɨɜ. ɋɬɵɤ ɦɟɠɞɭ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɦɢ ɡɚɩɨɥɧɹɟɬɫɹ ɭɬɟɩɥɢɬɟɥɟɦ, ɤ ɩɪɢɦɟɪɭ 

ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɨɣ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɩɥɟɧɤɟ. ɋ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɭɡɥɨɜɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ ɤɪɟɩɢɬɫɹ ɮɚɫɨɧɧɵɣ ɷɥɟɦɟɧɬ Ɏɗ-ɋ4. ɋɜɟɪɯɭ Ɏɗ-ɋ4 ɤɪɟɩɢɬɫɹ  

ɮɚɫɨɧɧɵɣ ɷɥɟɦɟɧɬ Ɏɗ-ɋ1ɫ ɩɨɦɨɳɶɸ ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ ɲɭɪɭɩɨɜ. ȼ 

ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɹ ɮɚɫɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ Ɏɗ-ɋ1 ɢ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ 

ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɟɪɦɟɬɢɤ-ɫɢɥɢɤɨɧɨɜɵɦ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɲɜɨɜ. 
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Ɋɢɫɭɧɨɤ 37 - ɋɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ 

ɩɪɨɞɨɥɶɧɵɦ ɤɪɨɦɤɚɦ ɢ ɤɪɟɩɥɟɧɢɟ ɢɯ ɤ ɤɚɪɤɚɫɭ ɡɞɚɧɢɹ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ  ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 

ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɩɪɨɞɨɥɶɧɵɦ ɤɪɨɦɤɚɦ 

ɢ ɤɪɟɩɥɟɧɢɟ ɢɯ ɤ ɤɚɪɤɚɫɭ ɡɞɚɧɢɹ,  ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 22, ɜɵɹɜɥɟɧɨ, ɱɬɨ 

ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɫɨɫɬɚɜɥɹɟɬ –28,3 °ɋ (ɬɚɛɥɢɰɚ 22, ɬɨɱɤɚ 1),  ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɩɪɢɛɥɢɠɟɧɨ ɤ  

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (-37,0 °ɋ). ɂɡ ɷɬɨɝɨ 

ɫɥɟɞɭɟɬ, ɱɬɨ ɡɚ ɫɱɟɬ ɭɬɟɩɥɟɧɢɹ ɫɬɵɤɚ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɨɣ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ 

ɩɥɟɧɤɟ ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɭɡɥɟ ɭɫɬɪɚɧɟɧɵ.  
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Ɍɚɛɥɢɰɚ 22  -  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɩɪɨɞɨɥɶɧɵɦ 

ɤɪɨɦɤɚɦ ɢ ɤɪɟɩɥɟɧɢɟ ɢɯ ɤ ɤɚɪɤɚɫɭ ɡɞɚɧɢɹ 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 

Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 

1 -28,3 

2 +20,7 

 

ɇɚ ɪɢɫɭɧɤɟ 38 ɩɨɤɚɡɚɧɨ ɭɝɥɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 

ɋɬɟɧɨɜɵɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ ɭɝɥɨɜɭɸ ɫɬɨɣɤɭ ɫ ɩɨɦɨɳɶɸ 

ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ ɲɭɪɭɩɨɜ. ȼ ɫɬɵɤ ɦɟɠɞɭ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɦɢ ɥɨɠɢɬɫɹ 

ɭɬɟɩɥɢɬɟɥɶ - ɦɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ, ɫ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɡɚɤɥɚɞɵɜɚɟɬɫɹ 

ɭɩɥɨɬɧɹɸɳɚɹ ɦɚɫɫɚ (ɦɚɫɬɢɤɚ). ɋ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɤɪɟɩɢɬɫɹ 

ɮɚɫɨɧɧɵɣ ɷɥɟɦɟɧɬ Ɏɗ-ɍ2, ɫ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɤɪɟɩɢɬɫɹ ɮɚɫɨɧɧɵɣ ɷɥɟɦɟɧɬ 
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Ɏɗ-ɍ3. ɉɨ ɤɪɚɹɦ ɮɚɫɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ  ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 

ɧɚɧɨɫɢɬɶ ɝɟɪɦɟɬɢɤ-ɫɢɥɢɤɨɧɨɜɵɣ. 

 

 

Ɋɢɫɭɧɨɤ 38 – ɍɝɥɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 

ɭɝɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ,  ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 

23,  ɜɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ –26,7 °ɋ (ɬɚɛɥɢɰɚ 23, ɬɨɱɤɚ 1),  ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ 

ɩɪɢɛɥɢɠɟɧɧɨ ɤ  ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (-37,0 

°ɋ). ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɫɨɟɞɢɧɟɧɢɢ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  

ɬɟɩɥɨɩɨɬɟɪɢ ɨɬɫɭɬɫɬɜɭɸɬ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɬɟɩɥɟɧɢɹ ɢ 

ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɬɵɤɚ.  
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Ɍɚɛɥɢɰɚ 23  -  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ ɭɝɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 

Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 
1 -26,7 
2 +19,2 

 

ɇɚ ɪɢɫɭɧɤɟ 39  ɩɨɤɚɡɚɧ ɭɡɟɥ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ 

ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ. ɋɬɵɤ ɦɟɠɞɭ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ ɢ ɤɪɨɜɟɥɶɧɨɣ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ ɡɚɩɨɥɧɹɟɬɫɹ ɭɬɟɩɥɢɬɟɥɟɦ. ɋ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɫɬɵɤɚ 

ɡɚɩɨɥɧɹɟɬɫɹ ɭɩɥɨɬɧɹɸɳɟɣ ɦɚɫɫɨɣ (ɦɚɫɬɢɤɨɣ). ɋ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɣ 

ɤɪɟɩɢɬɫɹ ɮɚɫɨɧɧɵɣ ɷɥɟɦɟɧɬ Ɏɗ-Ʉ1, ɫ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɤɪɟɩɢɬɫɹ 

ɮɚɫɨɧɧɵɣ ɷɥɟɦɟɧɬ Ɏɗ-Ʉ5. Ɏɚɫɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɤɪɟɩɹɬɫɹ ɤ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɦ ɫ 

ɩɨɦɨɳɶɸ ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɦɫɹ ɲɭɪɭɩɨɦ. 
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Ɋɢɫɭɧɨɤ  39 - Ʉɨɧɫɬɪɭɤɰɢɹ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ,  ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ 

ɬɚɛɥɢɰɟ 24,  ɜɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ ɜ ɫɨɟɞɢɧɟɧɢɢ  

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ -27,1 °ɋ (ɬɚɛɥɢɰɚ 24, ɬɨɱɤɚ 1),  ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ 

ɛɥɢɠɟ ɤ  ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (-37,0 °ɋ). ɂɡ 

ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ  ɬɟɩɥɨɩɨɬɟɪɢ ɨɬɫɭɬɫɬɜɭɸɬ, ɱɬɨ 

ɩɨɞɬɜɟɪɠɞɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɬɟɩɥɟɧɢɹ ɢ ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɬɵɤɚ.  
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Ɍɚɛɥɢɰɚ 24  -  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 

Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 
1 -27,1 
2 +19,2 

 

ɇɚ ɪɢɫɭɧɤɟ 40  ɩɨɤɚɡɚɧ ɤɨɧɶɤɨɜɵɣ ɭɡɟɥ ɞɥɹ ɤɪɨɜɥɢ ɫ ɭɤɥɨɧɨɦ 10%. ɋɬɵɤ 

ɦɟɠɞɭ ɤɪɨɜɟɥɶɧɵɦɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɦɢ ɡɚɩɨɥɧɹɟɬɫɹ ɭɬɟɩɥɢɬɟɥɟɦ ɢɥɢ 

ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ ɩɨɥɢɭɪɟɬɚɧɨɜɨɣ ɩɪɨɤɥɚɞɤɨɣ, ɬɚɤɠɟ ɫ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ 

ɫɨɟɞɢɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɫɬɚɜɢɬɶ ɭɩɥɨɬɧɹɸɳɭɸ ɦɚɫɫɭ (ɤ ɩɪɢɦɟɪɭ ɦɚɫɬɢɤɚ). ɋ 

ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɭɡɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɤɪɟɩɢɬɫɹ ɮɚɫɨɧɧɵɣ ɷɥɟɦɟɧɬ Ɏɗ-Ʉ19, ɫ 

ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɤɪɟɩɢɬɫɹ ɮɚɫɨɧɧɵɣ ɷɥɟɦɟɧɬ Ɏɗ-Ʉ18. Ɏɚɫɨɧɧɵɟ ɷɥɟɦɟɧɬɵ 

ɤɪɟɩɹɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ ɲɭɪɭɩɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
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ɝɟɪɦɟɬɢɤɚ ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. ɜ ɦɟɫɬɚɯ ɤɪɟɩɥɟɧɢɹ ɤɪɨɜɟɥɶɧɨɣ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɤ ɩɪɨɝɨɧɭ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɨɠɢɬɶ ɭɩɥɨɬɧɢɬɟɥɶɧɭɸ ɥɟɧɬɭ.  

 

Ɋɢɫɭɧɨɤ 40 – Ʉɨɧɶɤɨɜɵɣ ɭɡɟɥ ɞɥɹ ɤɪɨɜɥɢ ɫ ɭɤɥɨɧɨɦ 10% 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 

ɤɨɧɶɤɨɜɨɝɨ ɭɡɥɚ ɞɥɹ ɤɪɨɜɥɢ ɫ ɭɤɥɨɧɨɦ 10%,  ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 25,  

ɜɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ ɜ ɫɨɟɞɢɧɟɧɢɢ ɤɪɨɜɟɥɶɧɵɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ -29,3 °ɋ (ɬɚɛɥɢɰɚ 25, ɬɨɱɤɚ 1),  ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ 

ɛɥɢɠɟ ɤ  ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (-37,0 °ɋ). ɂɡ 

ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɧɶɤɨɜɨɝɨ ɭɡɥɚ  ɬɟɩɥɨɩɨɬɟɪɢ ɨɬɫɭɬɫɬɜɭɸɬ, 

ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɬɟɩɥɟɧɢɹ ɢ ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɬɵɤɚ. 
 

Ɍɚɛɥɢɰɚ 25 -  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ  ɤɨɧɶɤɨɜɨɝɨ ɭɡɥɚ ɞɥɹ ɤɪɨɜɥɢ ɫ ɭɤɥɨɧɨɦ 10% 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 
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Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 

Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 
1 -29,3 
2 +19,3 

 

ɇɚ ɪɢɫɭɧɤɟ 41  ɩɨɤɚɡɚɧ ɭɡɟɥ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɧɚɪɭɠɧɨɦ 

ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ. Ɇɟɠɞɭ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɢ ɤɪɨɜɟɥɶɧɨɣ ɩɚɧɟɥɶɸ 

ɞɨ ɭɬɟɩɥɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɦɨɧɬɚɠɧɚɹ ɩɟɧɚ, ɩɨɫɥɟ ɞɨɪɚɛɨɬɤɢ ɭɡɥɚ ɦɟɠɞɭ 

ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ ɢ ɤɪɨɜɟɥɶɧɨɣ ɩɚɧɟɥɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɬɟɩɥɢɬɟɥɶ ɢ  

ɭɩɥɨɬɧɹɸɳɚɹ ɦɚɫɫɚ. ɋ ɧɚɪɭɠɧɟɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɥɨɠɢɬɫɹ ɭɩɥɨɬɧɹɸɳɚɹ 

ɦɚɫɫɚ (ɦɚɫɬɢɤɚ) ɋ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɤɪɟɩɹɬɫɹ 

ɮɚɫɨɧɧɵɟ ɷɥɟɦɟɧɬɵ Ɏɗ-Ʉ1. Ɏɚɫɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɤɪɟɩɹɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɫɚɦɨɡɚɫɜɟɪɥɢɜɚɸɳɢɯɫɹ ɲɭɪɭɩɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɪɦɟɬɢɤɚ ɞɥɹ ɧɚɪɭɠɧɨɝɨ 

ɩɪɢɦɟɧɟɧɢɹ, ɜ  ɦɟɫɬɚɯ ɤɪɟɩɥɟɧɢɹ ɤɪɨɜɟɥɶɧɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɤ ɩɪɨɝɨɧɭ 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɨɠɢɬɶ ɭɩɥɨɬɧɢɬɟɥɶɧɭɸ ɥɟɧɬɭ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɞɟɮɨɪɦɚɰɢɢ ɨɬ 

ɧɚɝɪɭɡɤɢ.  
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Ɋɢɫɭɧɨɤ 41 - Ʉɨɧɫɬɪɭɤɰɢɹ ɤɚɪɧɢɡɚ ɩɪɢ ɧɚɪɭɠɧɨɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɧɚɪɭɠɧɨɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ ,  ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ 

ɬɚɛɥɢɰɟ 26, ɜɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ ɜ ɫɨɟɞɢɧɟɧɢɢ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ -28,1 °ɋ (ɬɚɛɥɢɰɚ 26, ɬɨɱɤɚ 1),  ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ 

ɛɥɢɠɟ ɤ  ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (-37,0 °ɋ). ɂɡ 

ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɧɶɤɨɜɨɝɨ ɭɡɥɚ  ɬɟɩɥɨɩɨɬɟɪɢ ɨɬɫɭɬɫɬɜɭɸɬ, 

ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɬɟɩɥɟɧɢɹ ɢ ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɬɵɤɚ. 
 

Ɍɚɛɥɢɰɚ 26  -  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ  ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɧɢɡɚ ɩɪɢ ɧɚɪɭɠɧɨɦ ɪɟɲɟɧɢɢ ɜɨɞɨɫɬɨɤɚ 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 
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Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 
1 -28,1 
2 +20,2 

 

 ɇɚ ɪɢɫɭɧɤɟ 42 ɩɨɤɚɡɚɧ ɭɡɟɥ ɨɩɢɪɚɧɢɹ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɚ 

ɰɨɤɨɥɶ ɡɞɚɧɢɹ. Ɇɟɠɞɭ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɢ ɰɨɤɨɥɶɧɨɣ ɱɚɫɬɢ 

ɮɭɧɞɚɦɟɧɬɚ ɞɨ ɭɬɟɩɥɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɦɨɧɬɚɠɧɚɹ ɩɟɧɚ, ɩɨɫɥɟ ɞɨɪɚɛɨɬɤɢ 

ɭɡɥɚ ɦɟɠɞɭ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ ɢ ɰɨɤɨɥɶɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɚɫɨɧɧɵɣ ɗɥɟɦɟɧɬ Ɏɗ-ɐ2 ɢ  ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɚɹ 

ɩɨɥɢɭɪɟɬɚɧɨɜɚɹ ɩɪɨɤɥɚɞɤɚ, ɬɟɦ ɫɚɦɵɦ ɞɚɧɧɵɟ ɷɥɟɦɟɧɬɵ ɧɟ ɞɚɸɬ ɬɟɩɥɨɦɭ 

ɜɨɡɞɭɯɭ ɜɵɯɨɞɢɬɶ ɧɚɪɭɠɭ. Ɏɚɫɨɧɧɵɣ ɷɥɟɦɟɧɬ Ɏɗ-ɐ2 ɤɪɟɩɢɬɫɹ ɤ ɰɨɤɨɥɸ 

ɡɞɚɧɢɹ ɧɚ ɞɸɛɟɥɶ. ɋɬɵɤ ɦɟɠɞɭ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶɸ ɢ ɰɨɤɨɥɟɦ ɡɞɚɧɢɹ 

ɡɚɩɨɥɧɹɟɬɫɹ ɭɬɟɩɥɢɬɟɥɟɦ. ɋ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɫɬɵɤɚ ɡɚɩɨɥɧɹɟɬɫɹ 

ɭɩɥɨɬɧɹɸɳɟɣ ɦɚɫɫɨɣ (ɦɚɫɬɢɤɨɣ).  
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Ɋɢɫɭɧɨɤ 42 - ɍɡɟɥ ɨɩɢɪɚɧɢɹ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɚ ɰɨɤɨɥɶ ɡɞɚɧɢɹ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 

ɭɡɥɚ ɨɩɢɪɚɧɢɹ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɚ ɰɨɤɨɥɶ ɡɞɚɧɢɹ,  ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ 

ɬɚɛɥɢɰɟ 27,  ɜɵɹɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ ɜ ɫɨɟɞɢɧɟɧɢɢ 

ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ -28,1 °ɋ (ɬɚɛɥɢɰɚ 27, ɬɨɱɤɚ 1),  ɱɬɨ 

ɞɨɫɬɚɬɨɱɧɨ ɩɪɢɛɥɢɠɟɧɨ ɤ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ (-37,0 °ɋ). ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɧɶɤɨɜɨɝɨ ɭɡɥɚ  

ɬɟɩɥɨɩɨɬɟɪɢ ɨɬɫɭɬɫɬɜɭɸɬ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɬɟɩɥɟɧɢɹ ɢ 

ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɬɵɤɚ. 
 

Ɍɚɛɥɢɰɚ 27  -  Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ ɭɡɥɚ ɨɩɢɪɚɧɢɹ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɚ ɰɨɤɨɥɶ ɡɞɚɧɢɹ 

ɒɤɚɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 
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Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

 

№ ɩɨɡɢɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɚɯ ɭɡɥɚ, °ɋ 
1 -28,1 
2 +20,2 

 

2.5 ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ  

 

ȼ ɬɚɛɥɢɰɚɯ 17, 18 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɤɨɦɩɥɟɤɫɟ Elcut. 

 

Ɍɚɛɥɢɰɚ 28- Ɋɟɡɭɥɶɬɚɬɵ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɢɩɨɜɵɯ ɭɡɥɨɜ 
Ɇɨɞɟɥɶ Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 

ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɭ ɜ 
ɫɨɟɞɢɧɟɧɢɢ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ(Ɍɧ= –37 °ɋ) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 
ɜɧɭɬɪɟɧɧɟɦɭ ɤɨɧɬɭɪɭ ɜ 

ɫɨɟɞɢɧɟɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
(Ɍɜ= +20 °ɋ) 

ɍɡɟɥ 1 -17,2 +18,2 
ɍɡɟɥ 2 -12,4 +15,1 
ɍɡɟɥ 3 -17,2 +19,4 
ɍɡɟɥ 4 -15,7 +18,8 
ɍɡɟɥ 5 -13,3 +20,4 
ɍɡɟɥ 6 -19,4 +18,4 
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Ɍɚɛɥɢɰɚ 29 - Ɋɟɡɭɥɶɬɚɬɵ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɟɪɯɧɨɫɬɟɣ ɭɡɥɨɜ ɩɨɫɥɟ ɭɬɟɩɥɟɧɢɹ 
Ɇɨɞɟɥɶ Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 

ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɭ ɜ 
ɫɨɟɞɢɧɟɧɢɢ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɟɣ(Ɍɧ= –37 °ɋ) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 
ɜɧɭɬɪɟɧɧɟɦɭ ɤɨɧɬɭɪɭ ɜ 

ɫɨɟɞɢɧɟɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
(Ɍɜ= +20 °ɋ) 

ɍɡɟɥ 1 -28,3 +20,7 
ɍɡɟɥ 2 -26,7 +19,2 
ɍɡɟɥ 3 -27,1 +19,2 
ɍɡɟɥ 4 -29,3 +19,3 
ɍɡɟɥ 5 -28,1 +20,2 
ɍɡɟɥ 6 -33,1 +18,4 

 

ɇɚ ɪɢɫɭɧɤɟ 43 ɜɢɞɧɨ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɪɭɠɧɨɝɨ 

ɤɨɧɬɭɪɚ ɜ ɫɨɟɞɢɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɨɫɥɟ ɭɬɟɩɥɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ 

ɩɨɧɢɡɢɥɨɫɶ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ (Ɍɧ= 

–37 °ɋ). 

 

Ɋɢɫɭɧɨɤ 43 – Ƚɪɚɮɢɤ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨ ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɭ ɜ 

ɫɨɟɞɢɧɟɧɢɹɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ(Ɍɧ= –37 °ɋ) 

 

Ɍɚɤɠɟ ɧɚ ɪɢɫɭɧɤɟ 44 ɜɢɞɧɨ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɟɪɯɧɨɫɬɢ 

ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɜ ɫɨɟɞɢɧɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɨɫɥɟ ɭɬɟɩɥɟɧɢɹ 

ɭɜɟɥɢɱɢɥɨɫɶ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ 

(Ɍɜ= +20 °ɋ) 

-17,2 
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-26,7 -27,1 
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Ⱦɨ ɭɬɟɩɥɟɧɢɹ ɉɨɫɥɟ ɭɬɟɩɥɟɧɢɹ Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 
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Ɋɢɫɭɧɨɤ 44 – Ƚɪɚɮɢɤ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɤɨɧɬɭɪɭ ɜ 

ɫɨɟɞɢɧɟɧɢɹɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ (Ɍɜ= +20 °ɋ) 
 

ɂɡ ɪɟɡɭɥɶɬɚɬɚ ɪɚɫɱɟɬɚ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɜ ɫɨɩɪɹɠɟɧɢɹɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɭɬɟɩɥɢɬɟɥɶ ɫ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ 

ɩɨɥɢɭɪɟɬɚɧɨɜɨɣ ɩɪɨɤɥɚɞɤɨɣ, ɚ ɬɚɤɠɟ ɜɫɟ ɷɥɟɦɟɧɬɵ ɤɪɟɩɥɟɧɢɹ ɩɪɨɦɚɡɵɜɚɬɶ 

ɝɟɪɦɟɬɢɤɨɦ - ɫɢɥɢɤɨɧɨɜɵɦ ɞɥɹ ɩɨɥɧɨɣ ɝɟɪɦɟɬɢɡɚɰɢɢ ɲɜɨɜ. 

 

2.6 ȼɵɜɨɞɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 

Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɡɥɨɜɵɯ ɫɨɩɪɹɠɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɪɹɞ 

ɜɵɜɨɞɨɜ. 

1 Ɋɟɡɭɥɶɬɚɬɵ  ɨɛɫɥɟɞɨɜɚɧɢɹ  ɮɚɫɚɞɧɨɣ ɱɚɫɬɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ 

ɩɨɤɚɡɚɥɢ,  ɱɬɨ ɜ ɫɨɟɞɢɧɟɧɢɹɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɚɧɟɥɟɣ ɜɵɲɟ ɧɚ 3-4 ɝɪɚɞɭɫɚ, ɱɟɦ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ 

ɮɚɫɚɞɚ. 

2 ɉɪɢ ɪɚɫɱɟɬɟ ɜ  ɩɪɨɝɪɚɦɦɧɨɦ  ɤɨɦɩɥɟɤɫɟ  Elcut Professional ɜɵɹɜɥɟɧɨ, 

ɱɬɨ ɜɟɥɢɱɢɧɚ ɧɚɪɭɠɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ 
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Ⱦɨ ɭɬɟɩɥɟɧɢɹ ɉɨɫɥɟ ɭɬɟɩɥɟɧɢɹ Ɍɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 
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ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɫɪɟɞɧɟɦ ɪɚɜɧɚ -18.3 °C, ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

ɩɪɢɧɹɬɚɹ ɜ ɪɚɫɱɟɬɚ -37°C , ɱɬɨ ɫɥɟɞɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɜ ɭɡɥɚɯ ɩɪɨɢɫɯɨɞɹɬ 

ɬɟɩɥɨɩɨɬɟɪɢ. 

3  ɉɪɢ ɞɟɬɚɥɶɧɨɦ ɚɧɚɥɢɡɟ ɭɡɥɨɜ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɹɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɧɬɚɠɧɚɹ ɩɟɧɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɜ 

ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɨɛɧɚɪɭɠɢɥɨɫɶ, ɱɬɨ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɬɨɤɚ 

ɩɪɨɢɫɯɨɞɹɬ ɢɦɟɧɧɨ ɜ ɭɡɥɨɜɵɯ ɫɬɵɤɚɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɜ ɷɬɢɯ ɦɟɫɬɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɧɬɚɠɧɚɹ ɩɟɧɚ.  

4 ɉɪɢ ɪɚɫɱɟɬɟ ɧɚ  ɨɩɪɟɞɟɥɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨɜɟɪɯɧɨɫɬɢ   ɭɡɥɨɜɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Elcut, ɜɵɹɜɥɟɧɨ, ɱɬɨ 

ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ, ɡɚ ɫɱɟɬ 

ɫɬɪɭɤɬɭɪɧɵɯ ɢɡɦɟɧɟɧɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɩɪɨɢɫɯɨɞɹɳɢɣ ɜ ɦɚɬɟɪɢɚɥɟ 

ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɦɟɫɬɚɯ ɫɨɩɪɹɠɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɬɟɦ ɫɚɦɵɦ 

ɭɦɟɧɶɲɚɟɬɫɹ ɫɪɨɤ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɭɡɥɨɜɨɝɨ ɫɨɩɪɹɠɟɧɢɹ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɫɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɹ ɡɚɹɜɥɟɧɧɚɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚɦɢ ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ 

ɭɦɟɧɶɲɚɟɬɫɹ ɜ 2-3 ɪɚɡɚ 

5 ȼɵɹɜɥɟɧɨ, ɱɬɨ ɩɨɫɥɟ ɭɬɟɩɥɟɧɢɹ ɭɡɥɨɜ ɫɨɟɞɢɧɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɨɣ ɢ ɭɩɥɨɬɧɹɸɳɟɣ ɦɚɫɫɨɣ ɜ ɤɚɱɟɫɬɜɟ ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɬɵɤɨɜ, 

ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɩɪɢɛɥɢɡɢɥɚɫɶ ɤ ɧɨɪɦɚɬɢɜɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɨɬɫɭɬɫɬɜɢɟ ɬɟɩɥɨɩɨɬɟɪɶ. 
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Ƚɥɚɜɚ 3 ɉɭɬɢ ɪɟɲɟɧɢɹ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ 

3.1. ɉɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɞɟɮɟɤɬɨɜ ɜ ɭɡɥɚɯ 

ɫɨɩɪɹɠɟɧɢɣ ɢ ɤɪɟɩɥɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

 

Ʉɚɤ ɨɬɦɟɱɟɧɨ ɜɨ ɜɬɨɪɨɣ ɝɥɚɜɟ, ɭɡɥɵ ɫɨɟɞɢɧɟɧɢɣ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ 

ɦɟɠɞɭ ɫɨɛɨɣ; ɭɡɥɵ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ; ɨɩɢɪɚɧɢɟ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

ɧɚ ɰɨɤɨɥɶ ɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɬɟɩɥɹɬɶ, ɬɚɤ ɤɚɤ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɣ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɹɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɧɬɚɠɧɚɹ ɩɟɧɚ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɩɨɹɜɥɹɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ ɜ 

ɡɞɚɧɢɢ. 

ȼ ɪɚɛɨɬɟ [73]  Ʉɨɪɧɢɥɨɜ Ɍ.Ⱥ. ɨɬɦɟɱɚɟɬ, ɱɬɨ ɨɞɧɚ ɢɡ ɧɟɝɚɬɢɜɧɵɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɚɪɤɚɫɧɵɯ ɡɞɚɧɢɣ ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ – ɷɬɨ ɧɚɥɢɱɢɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɦɨɫɬɢɤɨɜ ɯɨɥɨɞɚ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɣ.  Ⱥɜɬɨɪ ɪɚɛɨɬɵ ɨɩɢɫɵɜɚɟɬ, ɱɬɨ ɧɚɪɭɠɧɚɹ ɨɛɨɥɨɱɤɚ ɡɞɚɧɢɹ 

ɞɨɥɠɧɚ ɛɵɬɶ ɜɨɡɞɭɯɨɧɟɩɪɨɧɢɰɚɟɦɨɣ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɯ ɢ ɩɚɫɫɢɜɧɵɯ ɡɞɚɧɢɹ. Ɍɚɤɠɟ ɜ ɤɚɪɤɚɫɧɵɯ 

ɡɞɚɧɢɹɯ ɫ ɬɟɩɥɨɢɡɨɥɹɰɢɟɣ ɢɡ ɦɢɧɟɪɨɜɚɬɧɵɯ ɢ ɫɬɟɤɥɨɜɨɥɨɤɧɢɫɬɵɯ ɩɥɢɬ ɜ 

ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ ɢɧɮɢɥɶɬɪɚɰɢɢ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɝɟɪɦɟɬɢɱɧɨɫɬɶ 

ɧɚɪɭɠɧɨɣ ɨɛɨɥɨɱɤɢ ɡɞɚɧɢɹ. ɋ ɭɱɟɬɨɦ ɷɬɢɯ ɩɪɢɡɧɚɤɨɜ, ɚɜɬɨɪ ɪɟɤɨɦɟɧɞɭɟɬ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɲɜɨɜ ɜɟɬɪɨɝɢɞɪɨɡɚɳɢɬɧɨɣ ɢ ɩɚɪɨɢɡɨɥɹɰɢɨɧɧɨɣ 

ɦɟɦɛɪɚɧɨɣ, ɚ ɬɚɤ ɠɟ ɫɨɡɞɚɜɚɬɶ ɩɥɨɬɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɜɨɡɞɭɯɨɧɟɩɪɨɰɢɧɚɟɦɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɪɚɡɥɢɱɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɟɠɞɭ ɫɨɛɨɣ. Ɉɫɨɛɨɟ 

ɜɧɢɦɚɧɢɟ ɩɪɢ ɜɨɡɜɟɞɟɧɢɟ ɫɬɟɧɨɜɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ 

ɭɞɟɥɹɬɶ ɩɪɨɤɥɟɣɤɟ ɦɟɦɛɪɚɧɵ ɜɨɡɥɟ ɩɪɢɬɜɨɪɨɜ ɨɤɨɧ ɢ ɞɜɟɪɟɣ, ɚ ɬɚɤɠɟ ɜ ɦɟɫɬɚɯ 

ɡɚɦɤɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ.  

ɉɨɜɵɲɟɧɢɟ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɤɚɱɟɫɬɜ ɫɬɟɧɨɜɵɯ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ ɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɞɨ 

ɧɨɪɦɚɬɢɜɧɵɯ ɡɧɚɱɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ 

ɭɬɟɩɥɟɧɢɟɦ ɫɬɟɧ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 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ɡɚɳɢɳɚɬɶɫɹ ɨɬ ɧɚɪɭɠɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɡɚɳɢɬɧɨ-ɞɟɤɨɪɚɬɢɜɧɵɦ ɫɥɨɟɦ, 

ɫɩɨɫɨɛɧɵɦ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɯɪɚɧɢɬɶ ɢɥɢ ɭɥɭɱɲɢɬɶ ɚɪɯɢɬɟɤɬɭɪɧɨ- 

ɯɭɞɨɠɟɫɬɜɟɧɧɵɣ ɨɛɥɢɤ ɡɞɚɧɢɹ ɢɥɢ ɩɨɦɟɳɟɧɢɹ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɭɡɥɚɯ, ɬɚɤɠɟ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɨɱɧɨɫɬɶ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ.  

ɂɡ ɪɚɫɱɟɬɨɜ ɜ ɩɩ 2.4 ɛɵɥɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɝɨɪɚɡɞɨ ɜɵɝɨɞɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɜ ɫɬɵɤɚɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɭɬɟɩɥɢɬɟɥɶ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɢ  

ɭɩɥɨɬɧɢɬɟɥɶɧɭɸ ɦɚɫɫɭ ɜ ɤɚɱɟɫɬɜɟ ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɬɵɤɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ 

ɫɨɤɪɚɳɚɟɬ ɬɟɩɥɨɩɨɬɟɪɢ ɢɡ ɩɨɦɟɳɟɧɢɣ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɥɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɦɹɬɢɹ 

ɫɷɧɞɜɢɱ – ɩɚɧɟɥɟɣ ɧɚ ɨɩɨɪɚɯ, ɨɬɫɥɨɟɧɢɹ ɭɬɟɩɥɢɬɟɥɹ ɨɬ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ 

ɩɚɧɟɥɢ,  ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ, ɬɚɤɢɟ 

ɤɚɤ ɛɨɥɬɵ, ɦɨɧɬɚɠɧɵɟ ɞɸɛɟɥɹ, ɡɚɤɥɟɩɤɢ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɲɜɨɜ .  

ɉɪɢɦɟɧɟɧɢɟ ɛɨɥɬɨɜ ɜ ɨɛɥɚɫɬɢ ɫɨɟɞɢɧɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɟ 

ɩɨɥɭɱɢɥɨ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɧɟɛɨɥɶɲɨɣ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ 

ɬɚɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɢɧɬɨɜɵɦɢ ɢ ɡɚɤɥɟɩɨɱɧɵɦɢ, ɜɫɥɟɞɫɬɜɢɟ 

ɫɥɟɞɭɸɳɢɯ ɩɪɢɱɢɧ:  

-o ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɬɨɱɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɨɬɜɟɪɫɬɢɣ ɧɚ ɡɚɜɨɞɟ;  

-o ɩɪɢɦɟɧɟɧɢɹ ɛɨɥɬɨɜ ɦɚɥɵɯ ɞɢɚɦɟɬɪɨɜ, ɜɜɢɞɭ ɦɚɥɨɣ ɬɨɥɳɢɧɵ 

ɫɨɟɞɢɧɹɟɦɵɯ ɞɟɬɚɥɟɣ ɢ ɨɬɫɭɬɫɬɜɢɹ ɧɚ ɪɵɧɤɟ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 

ɞɥɹ ɢɯ ɦɨɧɬɚɠɚ; 

-o ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɨɫɬɭɩɚ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɜ 

ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ.  

ɉɪɢɦɟɧɟɧɢɟ ɦɨɧɬɚɠɧɵɯ ɞɸɛɟɥɟɣ ɞɥɹ ɩɨɪɨɯɨɜɵɯ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ 

ɦɨɧɬɚɠɧɵɯ ɩɢɫɬɨɥɟɬɨɜ, ɩɪɢ ɫɨɟɞɢɧɟɧɢɢ ɷɥɟɦɟɧɬɨɜ ɨɬɥɢɱɚɟɬ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ 

ɦɨɧɬɚɠɚ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɥɟɧɬɨɱɧɨɣ ɩɨɞɚɱɢ ɩɚɬɪɨɧɨɜ ɢ ɞɸɛɟɥɟɣ, 

ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɚ ɜɵɫɨɤɚɹ ɤɜɚɥɢɮɢɤɚɰɢɹ ɦɨɧɬɚɠɧɢɤɚ ɢ 

ɫɨɛɥɸɞɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ 
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ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɧɨɝɨ ɞɸɛɟɥɹ ɢ ɩɚɬɪɨɧɚ ɜɵɲɟ ɫɬɨɢɦɨɫɬɢ 

ɜɢɧɬɨɜ ɢ ɜɵɬɹɠɧɵɯ ɡɚɤɥɟɩɨɤ. ɋɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɩɪɢɦɟɧɟɧɢɹ 

ɦɨɧɬɚɠɧɵɯ ɞɸɛɟɥɟɣ, ɹɜɥɹɟɬɫɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɱɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ ɬɨɧɤɨɥɢɫɬɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɛɚɡɨɜɵɦ ɥɢɫɬɨɦ ɬɨɥɳɢɧɨɣ ɦɟɧɟɟ 2 

ɦɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɡɚɤɥɟɩɨɤ ɨɛɭɫɥɨɜɥɟɧɨ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɫɨɟɞɢɧɟɧɢɣ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɡɚɤɥɟɩɨɤ ɩɨɥɭɱɚɟɬɫɹ ɛɨɥɟɟ 

ɩɥɨɬɧɨɟ, ɝɟɪɦɟɬɢɱɧɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɜɵɲɚɟɬɫɹ ɧɟɫɭɳɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɫɞɜɢɝ; ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɚɹ ɫɬɨɢɦɨɫɬɶ; ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ 

ɩɪɢɦɟɧɹɟɦɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɤɥɟɩɨɤ: ɪɭɱɧɨɣ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ, 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɣ; ɩɪɨɫɬɨɬɚ ɭɫɬɚɧɨɜɤɢ, ɞɨɫɬɭɩ ɤ ɫɨɟɞɢɧɹɟɦɵɦ ɷɥɟɦɟɧɬɚɦ 

ɬɪɟɛɭɟɬɫɹ ɬɨɥɶɤɨ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ.  

ɉɪɢɦɟɧɟɧɢɟ ɩɪɟɫɫ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɨɟɞɢɧɟɧɢɣ ɬɢɩɚ «Ɋɨɡɟɬɬ», ɩɪɢ 

ɤɨɬɨɪɵɯ ɫɨɟɞɢɧɟɧɢɟ ɨɛɪɚɡɭɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɟɣ 

ɪɚɡɜɚɥɶɰɨɜɤɨɣ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ ɫɨɟɞɢɧɹɟɦɵɯ ɞɟɬɚɥɟɣ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ 

ɭɫɥɨɜɢɹɯ ɫɨɟɞɢɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ ɧɚ ɡɚɜɨɞɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɝɨɬɨɜɵɯ 

ɤɨɦɩɥɟɤɬɨɜ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ, ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɨɣ ɧɚ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɫ ɩɨɦɨɳɶɸ ɞɪɭɝɢɯ ɬɢɩɨɜ ɫɨɟɞɢɧɟɧɢɣ. ɉɨɞɨɛɧɵɟ ɬɢɩɵ 

ɫɨɟɞɢɧɟɧɢɣ ɨɬɥɢɱɚɟɬ ɧɟɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ, ɨɞɧɚɤɨ ɜɵɩɨɥɧɟɧɢɟ ɷɬɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɜ ɭɫɥɨɜɢɹɯ ɫɬɪɨɣɩɥɨɳɚɞɤɢ ɢ ɧɚ ɜɵɫɨɬɟ ɧɟɜɨɡɦɨɠɧɨ.  

ɋɨɟɞɢɧɟɧɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɚ ɜɵɬɹɠɧɵɟ ɡɚɤɥɟɩɤɢ ɢ ɫɚɦɨɫɜɟɪɥɹɳɢɟ 

ɫɚɦɨɧɚɪɟɡɚɸɳɢɟɫɹ ɜɢɧɬɵ ɩɨɥɭɱɢɥɢ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. 

ɋɨɟɞɢɧɟɧɢɹ ɨɬɥɢɱɚɸɬ ɜɵɫɨɤɚɹ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

ɦɨɛɢɥɶɧɨɝɨ, ɜ ɬɨɦ ɱɢɫɥɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɧɟɛɨɥɶɲɚɹ 

ɷɧɟɪɝɨɡɚɬɪɚɬɧɨɫɬɶ, ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɨɬɫɭɬɫɬɜɢɟ ɜ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɫɨɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɦɨɧɬɚɠɧɢɤɨɜ, ɨɞɧɨɫɬɨɪɨɧɧɨɫɬɶ 

ɩɪɢɦɟɧɟɧɢɹ ɤɪɟɩɟɠɚ (ɜɨɡɦɨɠɧɨɫɬɶ ɜɟɫɬɢ ɦɨɧɬɚɠ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ) ɚ ɬɚɤɠɟ 

ɧɟɛɨɥɶɲɚɹ ɫɬɨɢɦɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ.  
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ɇɚ ɪɢɫɭɧɤɟ 45 ɩɪɟɞɫɬɚɜɥɟɧ ɜɢɞ ɫɨɟɞɢɧɟɧɢɹ ɬɢɩɚ «Ɋɨɡɟɬɬ» ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ ɧɚ ɫɚɦɨɧɚɪɟɡɚɸɳɢɟɫɹ ɜɢɧɬɵ  ɫ ɝɟɪɦɟɬɢɡɚɰɢɟɣ ɫɬɵɤɚ. 

 

Ɋɢɫɭɧɨɤ 45 - ɋɨɟɞɢɧɟɧɢɟ ɬɢɩɚ «Ɋɨɡɟɬɬ» ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɚ 

ɫɚɦɨɧɚɪɟɡɚɸɳɢɟɫɹ ɜɢɧɬɵ ɫ ɝɟɪɦɟɬɢɡɚɰɢɟɣ ɫɬɵɤɚ 

ɂɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɚɤɥɟɩɨɱɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɬɚɤ ɤɚɤ ɡɚ ɫɱɟɬ ɬɚɤɨɝɨ 
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ɫɨɟɞɢɧɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɛɭɞɭɬ ɝɟɪɦɟɬɢɱɧɵɟ, ɚ  ɫɨɟɞɢɧɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɛɨɥɟɟ ɩɥɨɬɧɨɟ, ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɜɥɚɝɚ ɧɟ ɛɭɞɟɬ ɩɨɩɚɞɚɬɶ ɜ ɭɬɟɩɥɢɬɟɥɶ, ɬɟɦ 

ɫɚɦɵɦ ɭɦɟɧɶɲɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɩɭɱɢɜɚɧɢɹ ɢɥɢ ɪɚɫɫɥɨɟɧɢɹ ɭɬɟɩɥɢɬɟɥɹ ɜ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ. Ɍɚɤɠɟ ɡɚ ɫɱɟɬ  ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɡɚɤɥɟɩɨɱɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ ɜɨɡɦɨɠɧɨ ɢɡɛɟɠɚɬɶ ɩɟɪɟɬɹɝɢɜɚɧɢɟ ɢɥɢ ɧɟɞɨɬɹɝɢɜɚɧɢɟ ɤɪɟɩɥɟɧɢɣ, 

ɬɟɦ ɫɚɦɵɦ ɦɨɠɧɨ ɭɜɟɥɢɱɢɬɶ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ. 

ȿɳɟ ɧɟ ɦɚɥɨ ɜɚɠɧɚɹ ɩɪɨɛɥɟɦɚ -  ɷɬɨ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ 

ɦɨɧɬɚɠɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɬɚɤ ɤɚɤ ɨɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɞɟɮɟɤɬɨɜ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɤɚɱɟɫɬɜɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɟ ɩɪɚɜɢɥɶɧɨɟ 

ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɩɚɧɟɥɟɣ ɢ ɧɚɪɭɲɟɧɢɟ ɩɪɨɰɟɫɫɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɢ ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɩɪɢ ɦɨɧɬɚɠɟ ɩɚɧɟɥɟɣ ɜɵɩɨɥɧɹɸɬ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 

- ɋɉ 48.13330.2011 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 

ɪɟɞɚɤɰɢɹ ɋɇɢɉ 12-01-2004. 

- ɋɉ 70.13330.2012 ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 3.03.01-87. 

- ȽɈɋɌ 26433.2-94 ɋɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɱɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɦɨɧɬɚɠɧɨ-ɫɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɩɨɞɜɟɪɝɚɬɶɫɹ ɤɨɧɬɪɨɥɸ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ 

ɢɯ ɜɵɩɨɥɧɟɧɢɹ. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɜɯɨɞɧɨɣ, 

ɨɩɟɪɚɰɢɨɧɧɵɣ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ), ɢɧɫɩɟɤɰɢɨɧɧɵɣ ɢ ɩɪɢɟɦɨɱɧɵɣ. Ʉɨɧɬɪɨɥɶ 

ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɢ 

ɫɩɟɰɢɚɥɶɧɵɦɢ ɫɥɭɠɛɚɦɢ, ɨɫɧɚɳɟɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɧɟɨɛɯɨɞɢɦɭɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɩɨɥɧɨɬɭ ɤɨɧɬɪɨɥɹ, ɢ 

ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ (ɩɪɨɪɚɛɚ, 

ɦɚɫɬɟɪɚ), ɜɵɩɨɥɧɹɸɳɟɝɨ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ. 
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ɉɚɧɟɥɢ, ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ 

ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ. 

Ⱦɨ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ 

ɞɟɬɚɥɢ, ɚɪɦɚɬɭɪɚ ɢ ɫɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ, ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɨɞɜɟɪɝɧɭɬɵ ɜɯɨɞɧɨɦɭ ɤɨɧɬɪɨɥɸ. Ʉɨɥɢɱɟɫɬɜɨ ɢɡɞɟɥɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, 

ɩɨɞɥɟɠɚɳɢɯ ɜɯɨɞɧɨɦɭ ɤɨɧɬɪɨɥɸ, ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ, 

ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɫɬɚɧɞɚɪɬɚɯ. 

ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɷɬɢɯ 

ɬɪɟɛɨɜɚɧɢɣ. ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɨɫɬɭɩɚɸɳɢɯ ɩɚɧɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ ɢ ɩɭɬɟɦ ɩɪɨɜɟɪɤɢ ɢɯ ɨɫɧɨɜɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ, 

ɧɚɥɢɱɢɹ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ, ɨɬɫɭɬɫɬɜɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɥɢɰɟɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɚɧɟɥɟɣ. ɇɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɭɞɨɫɬɨɜɟɪɢɬɶɫɹ, ɱɬɨ ɧɟɛɟɬɨɧɢɪɭɟɦɵɟ ɫɬɚɥɶɧɵɟ 

ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ ɢɦɟɸɬ ɡɚɳɢɬɧɨɟ ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɟ ɩɨɤɪɵɬɢɟ. Ɂɚɤɥɚɞɧɵɟ 

ɞɟɬɚɥɢ, ɦɨɧɬɚɠɧɵɟ ɩɟɬɥɢ ɢ ɫɬɪɨɩɨɜɨɱɧɵɟ ɨɬɜɟɪɫɬɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɱɢɳɟɧɵ ɨɬ 

ɛɟɬɨɧɚ. Ʉɚɠɞɨɟ ɢɡɞɟɥɢɟ ɞɨɥɠɧɨ ɢɦɟɬɶ ɦɚɪɤɢɪɨɜɤɭ, ɜɵɩɨɥɧɟɧɧɭɸ 

ɧɟɫɦɵɜɚɟɦɨɣ ɤɪɚɫɤɨɣ. 

ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ, 

ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɣ ɞɨɤɭɦɟɧɬ (ɩɚɫɩɨɪɬ), 

ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɸɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɟɟ ɦɚɪɤɚ, ɦɚɫɫɚ, ɞɚɬɚ 

ɢɡɝɨɬɨɜɥɟɧɢɹ. ɉɚɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɞɨɤɭɦɟɧɬɨɦ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɦ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ. Ɋɟɡɭɥɶɬɚɬɵ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɮɨɪɦɥɹɸɬɫɹ 

Ⱥɤɬɨɦ ɢ ɡɚɧɨɫɹɬɫɹ ɜ ɀɭɪɧɚɥ ɭɱɟɬɚ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ. 

 ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ 

ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ 

ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ. Ʉɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ 

ɦɚɫɬɟɪɚ, ɩɪɨɪɚɛɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɯɟɦɨɣ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɩɨɞɤɥɚɞɨɤ ɞɥɹ 
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ɜɵɪɚɜɧɢɜɚɧɢɹ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɨɬɦɟɬɤɚɦ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ 

ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ. 

ɉɪɢ ɨɩɟɪɚɰɢɨɧɧɨɦ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ) ɤɨɧɬɪɨɥɟ ɧɚɞɥɟɠɢɬ ɩɪɨɜɟɪɹɬɶ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɦɨɧɬɚɠɭ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ, ɪɚɛɨɱɢɦ 

ɩɪɨɟɤɬɨɦ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 

ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɜ ɀɭɪɧɚɥɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɨ ɨɤɨɧɱɚɧɢɸ ɦɨɧɬɚɠɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɟɦɨɱɧɵɣ 

ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɜɟɪɹɸɳɢɦ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ: 

- ɠɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

- ɚɤɬɵ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ; 

- ɚɤɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɪɢɟɦɤɢ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɩɚɧɟɥɟɣ; 

- ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɫɯɟɦɵ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ; 

- ɞɨɤɭɦɟɧɬɵ ɨ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; 

-ɩɚɫɩɨɪɬɚ ɧɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ. 

 ɉɪɢ ɢɧɫɩɟɤɰɢɨɧɧɨɦ ɤɨɧɬɪɨɥɟ ɧɚɞɥɟɠɢɬ ɩɪɨɜɟɪɹɬɶ ɤɚɱɟɫɬɜɨ 

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜɵɛɨɪɨɱɧɨ ɩɨ ɭɫɦɨɬɪɟɧɢɸ ɡɚɤɚɡɱɢɤɚ ɢɥɢ ɝɟɧɟɪɚɥɶɧɨɝɨ 

ɩɨɞɪɹɞɱɢɤɚ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɧɟɟ ɩɪɨɜɟɞɟɧɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ. ɗɬɨɬ ɜɢɞ ɤɨɧɬɪɨɥɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧ ɧɚ 

ɥɸɛɨɣ ɫɬɚɞɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɢɦ 

ɧɚɞɡɨɪɨɦ ɡɚɤɚɡɱɢɤɚ, ɚɜɬɨɪɫɤɢɦ ɧɚɞɡɨɪɨɦ, ɢɧɫɩɟɤɰɢɨɧɧɵɦ ɤɨɧɬɪɨɥɟɦ ɢ 

ɡɚɦɟɱɚɧɢɹ ɥɢɰ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬ, ɞɨɥɠɧɵ 

ɛɵɬɶ ɡɚɧɟɫɟɧɵ ɜ ɀɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 

ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɜ Ɉɛɳɟɦ ɠɭɪɧɚɥɟ ɪɚɛɨɬ. 
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Ʉɚɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 

ɤ ɫɨɛɥɸɞɟɧɢɸ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɪɚɛɨɬ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɤɨɧɬɪɨɥɟɦ ɡɚ ɯɨɞɨɦ ɪɚɛɨɬ, 

ɢɡɥɨɠɟɧɧɵɦ ɜ ɉɪɨɟɤɬɟ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɉɪɨɟɤɬɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɜ ɋɯɟɦɟ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. Ʉɨɧɬɪɨɥɶ 

ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɜɟɞɭɬ ɫ ɦɨɦɟɧɬɚ ɩɨɫɬɭɩɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ 

ɩɥɨɳɚɞɤɭ ɢ ɡɚɤɚɧɱɢɜɚɸɬ ɩɪɢ ɫɞɚɱɟ ɨɛɴɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

 3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɵɛɨɪɚ ɦɚɬɟɪɢɚɥɚ ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɬɟɩɥɨɡɚɳɢɬɵ ɭɡɥɚ ɫɨɩɪɹɠɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 
 

ȼ ɠɢɡɧɟɧɧɨɦ ɰɢɤɥɟ ɡɞɚɧɢɹ ɧɚ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢɯɨɞɢɬɫɹ 

ɩɹɬɚɹ ɱɚɫɬɶ ɨɛɳɢɯ ɡɚɬɪɚɬ, ɨɫɬɚɥɶɧɵɟ ɪɚɫɯɨɞɵ - ɷɬɨ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ȼɟɡɭɫɥɨɜɧɨ, ɩɟɪɜɨɫɬɟɩɟɧɧɵɦ ɤɪɢɬɟɪɢɟɦ ɜɵɛɨɪɚ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɪɟɲɟɧɢɣ, ɡɚɤɥɚɞɵɜɚɟɦɵɯ ɜ ɩɪɨɟɤɬ ɢɥɢ ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, 

ɹɜɥɹɟɬɫɹ ɫɬɨɢɦɨɫɬɶ ɧɚɱɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. Ɍɚɤɠɟ ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɜɢɞɧɵɦ ɢ ɬɨɬ 

ɮɚɤɬ, ɱɬɨ ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɬɚɧɨɜɢɬɫɹ ɤɥɸɱɟɜɵɦ 

ɭɫɥɨɜɢɟɦ ɜ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɥɨɠɟɧɢɣ ɢ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ɐɟɥɶɸ / ɡɚɞɚɱɟɣ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɦɧɨɸ ɜɚɪɢɚɧɬɚ ɹɜɥɹɟɬɫɹ ɦɨɞɢɮɢɤɚɰɢɹ 

ɭɡɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɟɩɥɨɡɚɳɢɬɵ ɫɬɟɧɨɜɨɣ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɫɥɟɞɭɸɳɢɟ ɰɟɥɢ: 

- ɜɵɱɢɫɥɟɧɢɟ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɟɩɥɨɜɵɯ ɩɨɥɟɣ ɭɡɥɚ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɩɪɢɦɟɪɟ ɬɢɩɨɜɨɝɨ ɭɡɥɚ ɫɨɩɪɹɠɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ  

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɫɥɨɟɦ  ɜ ɫɬɵɤɟ ɢɡ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ; 

- ɜɵɹɜɥɟɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɦɨɫɬɢɤɨɜ ɯɨɥɨɞɚ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 

ɬɢɩɨɜɨɦ ɭɡɥɟ ɢ ɞɨɪɚɛɨɬɤɚ (ɦɨɞɢɮɢɤɚɰɢɹ) ɟɝɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɟɩɥɨɡɚɳɢɬɧɵɯ 

ɤɚɱɟɫɬɜ. 
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Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɵɛɪɚɧɨ 

ɭɝɥɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ  ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɫɥɨɟɦ  ɜ 

ɫɬɵɤɟ ɢɡ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ (ɜɚɪɢɚɧɬ 1, ɬɚɛɥɢɰɟ 29).  

Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ ɫɬɟɧɨɜɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 

ɫɯɟɦɵ ɨɬɪɚɠɟɧɵ ɜ ɬɚɛɥɢɰɟ 30, ɚ ɪɚɫɫɱɢɬɚɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɤɨɦɩɥɟɤɫɟ Elcut ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɢ ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɚɦ ɨɬɪɚɠɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 

31, 32. 

ɉɨɤɚɡɚɬɟɥɢ ɫɢɥɵ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɬɟɩɥɨɩɪɨɜɨɞɧɵɟ ɜɤɥɸɱɟɧɢɹ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɨɥɟɣ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Elcut. 

Ɂɚɞɚɧɵ ɫɥɟɞɭɸɳɢɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ: 

1) ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ: ɜɧT =20 °C ɢ ɧаɪT = –

37 °C; 

2) ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 8,7 ɢ 23 ȼɬ/ɦ2·°ɋ  

Ɍɢɩɨɜɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɭɡɥɚ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɫɬɵɤɚ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ ɢɡ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ. 

ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ –37 °ɋ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɫɬɵɤɟ ɩɨ 

ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɭ ɫɨɫɬɚɜɥɹɟɬ –12,4 °ɋ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ 

ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɫɬɵɤɟ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ  24,6 °ɋ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ 

ɩɪɨɯɨɞɢɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɢɡ ɩɨɦɟɳɟɧɢɹ ɤ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɫɬɟɧɵ ɱɟɪɟɡ ɫɬɵɤ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɬɟɦ ɫɚɦɵɦ «ɩɪɨɝɪɟɜɚɟɬ» ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɭɡɥɨɜɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɮɨɪɦɢɪɭɟɬɫɹ ɦɨɫɬɢɤ ɯɨɥɨɞɚ. 

ɋɭɞɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɜɟɤɬɨɪɨɜ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɤɨɦɩɥɟɤɫɟ Elcut, ɨɫɧɨɜɧɵɟ ɬɟɩɥɨɩɨɬɟɪɢ ɩɪɨɢɫɯɨɞɹɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ 

ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɜ ɨɛɥɚɫɬɢ ɫɬɵɤɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ. ɗɬɢɦ ɨɛɴɹɫɧɹɟɬɫɹ 

ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɭɝɥɚ ɜ ɩɨɦɟɳɟɧɢɢ (15,1 °ɋ), ɚ ɬɚɤɠɟ 



99 
 

ɩɨɜɵɲɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɭɝɥɚ ɤɨɧɬɭɪɭ ɫ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ (-12,4 

°ɋ). 

Ⱥɧɚɥɢɡ ɡɧɚɱɟɧɢɣ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɢ 

ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɚɦ ɡɞɚɧɢɹ, ɩɨɤɚɡɵɜɚɟɬ ɢɯ ɪɚɫɯɨɠɞɟɧɢɟ. Ɉɛɴɹɫɧɹɟɬɫɹ ɷɬɨ 

ɬɟɦ, ɱɬɨ ɩɪɢ ɪɚɫɱёɬɟ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Elcut ɭɱɢɬɵɜɚɸɬɫɹ ɩɥɨɳɚɞɢ 

ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɨɜ ɡɞɚɧɢɹ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ 

(ɬɚɛɥɢɰɚ 29, ɜɚɪɢɚɧɬ 1). Ɍɚɤ, ɩɪɢ ɪɚɫɱёɬɟ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɩɨ ɧɚɪɭɠɧɨɦɭ 

ɤɨɧɬɭɪɭ ɭɱɢɬɵɜɚɸɬɫɹ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɢɡ ɩɨɦɟɳɟɧɢɹ ɡɞɚɧɢɹ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ 

ɫɬɟɩɟɧɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ 1 ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ 

ɢɫɩɨɥɧɟɧɢɹ ɫɬɟɧɨɜɨɝɨ ɭɡɥɚ ɜɵɛɪɚɧ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɩɨ ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɢɡ ɩɨɦɟɳɟɧɢɣ. ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɩɨ ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɭ ɞɚɧɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ 

ɫɨɫɬɚɜɥɹɟɬ 78.2 ȼɬ (ɬɚɛɥɢɰɚ 32). 

 

Ɍɚɛɥɢɰɚ 29 – Ȼɚɡɨɜɵɣ ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɫɬɟɧɨɜɨɣ ɭɡɟɥ ɫɨ ɫɪɟɞɧɢɦ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɫɥɨɟɦ ɢɡ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ ɪɚɫɫɱɢɬɚɧɧɵɣ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɤɨɦɩɥɟɤɫɟ Elcut 

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧаɪT = –37 °C; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜɧT =20 °C. 
ȼɚɪɢɚɧɬ 1. Ɍɢɩɨɜɨɣ ɭɡɟɥ 

ȼɚɪɢɚɧɬ 2. ɍɬɟɩɥɟɧɧɵɣ ɭɡɟɥ 
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Ɍɚɛɥɢɰɚ 30 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ ɭɡɥɨɜ 

№ ɩɨɡɢɰɢɢ* Ɇɚɬɟɪɢɚɥ 
ɉɥɨɬɧɨɫɬɶ 

ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɦ3 

Ɋɚɫɱёɬɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ / 
(ɦ·°ɋ) 

1 
Ɉɰɢɧɤɨɜɚɧɧɵɣ ɥɢɫɬ ɫ 

ɩɨɥɢɦɟɪɧɵɦ 
ɩɨɤɪɵɬɢɟɦ 

7850 52 

2 Ɇɢɧɟɪɚɥɶɧɚɹ ɩɥɢɬɚ 105 0,035 
3 Ɇɨɧɬɚɠɧɚɹ ɩɟɧɚ 23-35 0,033 
4 Ƚɟɪɦɟɬɢɤ 1050 0,35 
5 Ɇɚɫɬɢɤɚ 100 0,032 

 
Ɍɚɛɥɢɰɚ 31 – Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɤɨɧɬɭɪɭ ( ɜɧT =20 
°C) 

Ɇɨɞɟɥɶ (ɭɡɟɥ) Ɍɟɩɥɨɜɨɣ ɩɨɬɨɤ, 
ȼɬ 

ɋɨɨɬɧɨɲɟɧɢɟ, % 
ɗɤɨɧɨɦɢɹ ɬɟɩɥɚ, 

% 

ɋɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɨɜɟɪɯɧɨɫɬɢ sT , 
°ɋ 

ȼɚɪɢɚɧɬ 1 75,1 100 - 15.1 
ȼɚɪɢɚɧɬ 2 29.3 39.02 60.98 19.2 

 
Ɍɚɛɥɢɰɚ 32 – Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɭ ( ɧаɪT = –37 

°C) 

Ɇɨɞɟɥɶ (ɭɡɟɥ) Ɍɟɩɥɨɜɨɣ ɩɨɬɨɤ, 
ȼɬ 

ɋɨɨɬɧɨɲɟɧɢɟ, % 
ɗɤɨɧɨɦɢɹ ɬɟɩɥɚ, 

% 

ɋɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɨɜɟɪɯɧɨɫɬɢ sT , 
°ɋ 

ȼɚɪɢɚɧɬ 1 78.2 100 - 12.4 
ȼɚɪɢɚɧɬ 2 32.1 41.05 58.95 26.7 
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ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɜ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɜ ɫɬɵɤɟ ɢ 

ɭɩɥɨɬɧɢɬɟɥɶɧɭɸ ɦɚɫɫɭ ɜ ɤɚɱɟɫɬɜɟ ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɬɵɤɚ ɜ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɦ 

ɜɚɪɢɚɧɬɟ 2  ɜ ɬɚɛɥɢɰɟ 29 ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɩɨ 

ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɭ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ ɜɚɪɢɚɧɬɨɦ 1 ɧɚ 41,1 % (ɬɚɛɥɢɰɚ 

32), ɚ ɩɪɢ ɷɬɨɦ ɭɦɟɧɶɲɟɧɢɟ ɬɟɩɥɨɩɨɬɟɪɶ ɞɨɫɬɢɝɚɟɬ ɫ ɫɬɨɪɨɧɵ ɩɨɦɟɳɟɧɢɹ 

39,02 % (ɬɚɛɥɢɰɚ 31). Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱёɬɨɜ ɜɵɩɨɥɧɟɧɧɵɯ ɜ 

ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Elcut ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ 

ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɜ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɜ ɫɬɵɤɟ ɢ ɭɩɥɨɬɧɢɬɟɥɶɧɭɸ ɦɚɫɫɭ ɜ 

ɤɚɱɟɫɬɜɟ ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɬɵɤɚ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɳɚɟɬ ɬɟɩɥɨɩɨɬɟɪɢ ɢɡ  

ɩɨɦɟɳɟɧɢɣ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɪɚɫɱёɬɨɜ ɦɨɞɟɥɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɤɨɦɩɥɟɤɫɟ Elcut ɫ ɩɨɡɢɰɢɢ ɪɚɫɫɭɠɞɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɚɦɵɦ 

ɪɚɰɢɨɧɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɜɚɪɢɚɧɬ 2, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɬɟɩɥɨɩɨɬɟɪɢ ɩɨɦɟɳɟɧɢɣ ɱɟɪɟɡ ɭɡɟɥ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɬɢɩɨɜɵɦ 

ɜɚɪɢɚɧɬɨɦ 1 ɧɚ 39,02 %. 

ɇɚɝɥɹɞɧɵɦ ɩɪɢɦɟɪɨɦ ɛɵɥɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ, ɱɬɨ ɩɪɢ ɞɨɥɠɧɨɦ 

ɜɧɢɦɚɧɢɢ ɩɪɨɪɚɛɨɬɤɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɣ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ, ɜɨɡɦɨɠɧɨ, ɞɨɫɬɢɱɶ ɫɧɢɠɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ ɞɨ 40% ɢ ɛɨɥɟɟ ɡɚ ɫɱёɬ 

ɭɫɬɪɚɧɟɧɧɢɹ ɦɨɫɬɢɤɨɜ ɯɨɥɨɞɚ, ɱɬɨ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ 

Elcut. ȼɵɹɫɧɟɧɨ, ɱɬɨ ɡɚɦɟɧɚ ɜ ɫɬɵɤɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɭɬɟɩɥɢɬɟɥɹ ɢɡ 

ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɧɚ ɭɬɟɩɥɢɬɟɥɶ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɢ ɞɨɛɚɜɥɟɧɢɟ 

ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɦɚɫɫɵ  ɜ ɤɚɱɟɫɬɜɟ ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɬɵɤɚ ɩɨɜɵɲɚɟɬ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɡɥɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɭɫɬɪɚɧɟɧɢɹ ɦɨɫɬɢɤɚ ɯɨɥɨɞɚ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɠɢɥɨɝɨ ɩɨɦɟɳɟɧɢɹ ɧɚ 39,02 %. 

Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ 

ɩɪɟɞɥɚɝɚɟɦɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɜ ɨɛɴɟɤɬɚɯ ɫ 

ɨɝɪɚɠɞɚɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ 

ɩɪɟɛɵɜɚɧɢɟ ɝɪɚɠɞɚɧ. ɉɪɨɞɭɦɚɧɧɵɣ ɩɨɞɯɨɞ ɤ ɜɵɛɨɪɭ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɢ ɷɮɮɟɤɬɢɜɧɨɟ ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɜ ɭɡɥɚɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟ ɬɨɥɶɤɨ 
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ɭɫɬɪɚɧɹɟɬ ɬɟɩɥɨɩɨɬɟɪɢ, ɧɨ ɢ ɩɨɜɵɲɚɟɬ ɨɛɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɫɪɨɤ 

ɫɬɟɧɨɜɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɡɧɚɱɢɬ ɢ ɫɚɦɨɝɨ ɫɬɪɨɟɧɢɹ ɜ ɰɟɥɨɦ. 

ȼɨɡɜɪɚɳɚɹɫɶ ɤ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɬɨɪɨɧɟ ɜɨɩɪɨɫɚ ɩɪɟɞɥɨɠɟɧɧɨɝɨ 

ɭɬɟɩɥɟɧɧɨɝɨ ɬɢɩɨɜɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ (ɜɚɪɢɚɧɬ 2) ɩɨɜɵɲɟɧɢɹ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɡɥɚ ɩɪɨɢɡɜɟɞɟɧɵ ɩɨ ɤɚɠɞɨɦɭ ɜɚɪɢɚɧɬɭ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɪɚɫɱёɬɵ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɡɚɬɪɚɱɢɜɚɟɦɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɛɨɝɪɟɜ 1 ɦ2 ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɬɟɧɵ. ɋɪɚɜɧɟɧɢɟ ɰɟɧ ɦɚɬɟɪɢɚɥɨɜ ɧɚ 1 ɦ2 ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 33. 

 
Ɍɚɛɥɢɰɚ 33 – ɋɪɚɜɧɟɧɢɟ ɰɟɧɵ  ɦɚɬɟɪɢɚɥɚ ɜ ɪɨɡɧɢɱɧɨɣ ɩɪɨɞɚɠɟ ɜ ɝ. 

Ⱥɛɚɤɚɧɟ ɞɥɹ ɭɬɟɩɥɟɧɢɹ ɫɬɵɤɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 
 

Ɍɨɪɝɨɜɚɹ ɩɥɨɳɚɞɤɚ 

Ɇɨɧɬɚɠɧɚɹ ɩɟɧɚ, ɪɭɛ ɡɚ 1 
ɛɚɥɥɨɧ 

Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ, ɪɭɛ ɡɚ 1 ɭɩ. 

1 245,00-469,00 – 
2 – 1066,00-1240,00 

 

ɉɨɜɵɲɟɧɢɟ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 

ɛɚɡɨɜɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ (ɜɚɪɢɚɧɬɚ 2) ɭɡɥɚ ɩɪɢɧɹɬɨ ɫɪɚɜɧɢɜɚɬɶ ɧɟ 

ɬɨɥɶɤɨ ɩɨ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɭɬɟɩɥɟɧɢɢ ɫɬɵɤɚ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ, ɧɨ ɢ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɡɚɬɪɚɱɟɧɧɨɣ ɷɧɟɪɝɢɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɩɨɦɟɳɟɧɢɹ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɡɧɚɱɟɧɢɣ. ɇɚ 

ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 31 ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɡɚ 1 ɱɚɫ ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 

ɤɨɧɬɭɪɚ ɜɚɪɢɚɧɬɚ 1 ɫɨɫɬɚɜɥɹɟɬ 75,1 ȼɬ/ɦ2 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɬɟɩɥɢɬɟɥɹ ɢɡ 

ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɜ ɫɬɵɤɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɚ ɞɥɹ ɜɚɪɢɚɧɬɚ 2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

29,3 ȼɬ/ɦ2  ɭɠɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɦɢɧɟɪɚɥɶɧɭɸ ɜɚɬɭ. ȼ 

ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɫɢɫɬɟɦɟ ɟɞɢɧɢɰ (ɋɂ) 1 ȼɬ/ɦ2 = 0,86 Ʉɤɚɥ/ɱ. 

ɋɨɝɥɚɫɧɨ [53] ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɬɪɚɱɟɧɧɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɧɚɝɪɟɜɚ 

(1 °ɋ = 0,001 Ƚɤɚɥ) ɢ ɩɨɞɚɱɢ 1 ɦ3 ɜɨɞɵ ɜ ɫɢɫɬɟɦɭ Ƚȼɋ ɞɥɹ ɝ. Ⱥɛɚɤɚɧɚ 

ɫɨɫɬɚɜɥɹɟɬ 0,0755 Ƚɤɚɥ (1 Ƚɤɚɥ = 1 000 000 Ʉɤɚɥ). ɐɟɧɚ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 1 

Ƚɤɚɥ ɧɚ 17.05.2019 ɞɥɹ ɝ. Ⱥɛɚɤɚɧɚ ɫɨɫɬɚɜɥɹɟɬ 1380 ɪɭɛ. 
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ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɬɚɛɥɢɰɵ 31, ɩɪɨɢɡɜɟɥɢ ɪɚɫɱёɬ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɧɟɪɝɢɢ ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ɜɧT =20 °C 

ɜɧɭɬɪɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɩɨɦɟɳɟɧɢɣ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɞɥɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɜɚɪɢɚɧɬɨɜ 1 ɢ 2. 

Ʉɨɥɢɱɟɫɬɜɨ ɡɚɬɪɚɱɟɧɧɨɣ ɷɧɟɪɝɢɢ ɬɟɩɥɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɧT =20 °C 

(ɜɚɪɢɚɧɬɚ 1) ɧɚ 1 ɦ2 ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɫɬɟɧɵ ɫɨɫɬɚɜɥɹɟɬ: 

1 ɱɚɫ: 75,1·0,86 = 64,59 Ʉɤɚɥ/ɱ; 

1 ɫɭɬɤɢ:  64,59·24 = 1 550,16 Ʉɤɚɥ/ɫɭɬ; 

1 ɦɟɫɹɰ (31 ɞɟɧɶ): 1 550,16·31 = 48 054,96 Ʉɤɚɥ/ɦɟɫ. 

Ⱦɥɹ ɧɚɢɛɨɥɶɲɟɣ ɭɞɨɛɧɨɫɬɢ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱёɬɨɜ ɩɟɪɟɜɟɞёɦ Ʉɤɚɥ ɜ 

Ƚɤɚɥ: 

48 054,96/1 000 000 = 0,048 Ƚɤɚɥ/ɦɟɫ. 

ɂɬɨɝɨɜɚɹ ɫɬɨɢɦɨɫɬɶ (ɪɭɛ) ɡɚɬɪɚɱɟɧɧɨɣ ɷɧɟɪɝɢɢ ɬɟɩɥɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɜɧT =20 °C ɧɚ 1 ɦ2 ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɫɬɟɧɵ ɜ ɦɟɫɹɰ ɫɨɫɬɚɜɥɹɟɬ: 

0,048·1380 = 66,24 ɪɭɛ/ɦɟɫ. 

ɉɨ ɚɧɚɥɨɝɢɢ ɩɪɨɢɡɜɟɥɢ ɪɚɫɱёɬ ɤɨɥɢɱɟɫɬɜɚ ɡɚɬɪɚɱɟɧɧɨɣ ɷɧɟɪɝɢɢ ɬɟɩɥɚ 

ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɧT =20 °C (ɜɚɪɢɚɧɬɚ 2) ɧɚ 1 ɦ2 ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɫɬɟɧɵ: 

1 ɱɚɫ:  29,3·0,86 = 25,20 Ʉɤɚɥ/ɱ; 

1 ɫɭɬɤɢ:  25,20 ·24 = 604,75 Ʉɤɚɥ/ɫɭɬ; 

1 ɦɟɫɹɰ (31 ɞɟɧɶ):  724,32·31 = 18 747,31 Ʉɤɚɥ/ɦɟɫ. 

Ⱦɥɹ ɧɚɢɛɨɥɶɲɟɣ ɭɞɨɛɧɨɫɬɢ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱёɬɨɜ ɩɟɪɟɜɟɞёɦ Ʉɤɚɥ ɜ 

Ƚɤɚɥ: 

18 747,31/1 000 000 = 0,019 Ƚɤɚɥ/ɦɟɫ. 

ɂɬɨɝɨɜɚɹ ɫɬɨɢɦɨɫɬɶ (ɪɭɛ) ɡɚɬɪɚɱɟɧɧɨɣ ɷɧɟɪɝɢɢ ɬɟɩɥɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɜɧT =20 °C ɧɚ 1 ɦ2 ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɫɬɟɧɵ ɜ ɦɟɫɹɰ ɫɨɫɬɚɜɥɹɟɬ: 

0,019·1380 = 26,22 ɪɭɛ/ɦɟɫ. 

Ⱦɥɹ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɜɟɞёɦ ɢɯ ɜ 

ɬɚɛɥɢɱɧɭɸ ɮɨɪɦɭ ɢ ɩɟɪɟɜɟɞёɦ Ʉɤɚɥ ɜ ɞɟɧɟɠɧɵɣ ɷɤɜɢɜɚɥɟɧɬ (ɪɭɛ) ɞɥɹ 

ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ. 
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Ɍɚɛɥɢɰɚ 34 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɡɚɬɪɚɱɟɧɧɨɣ ɷɧɟɪɝɢɢ ɬɟɩɥɚ ɧɚ 1 ɦ2 

ɨɝɪɚɠɞɚɸɳɟɣ ɫɬɟɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɞɟɧɟɠɧɨɦ (ɪɭɛ) ɷɤɜɢɜɚɥɟɧɬɟ 

Ɂɚɬɪɚɬɵ ɧɚ ɨɛɨɝɪɟɜ 1ɦ2 
ɫɬɟɧɵ, ɪɭɛ 

 
ɉɨɤɚɡɚɬɟɥɢ 

ȼ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ, ɪɭɛ 
ȼ ɬɟɱɟɧɢɟ 1 ɫɭɬɨɤ, 

ɪɭɛ 
ȼ ɬɟɱɟɧɢɟ 1 ɦɟɫɹɰɚ 

(31 ɞɟɧɶ), ɪɭɛ 

ȼɚɪɢɚɧɬ 1 0,089 2,14 66,24 
ȼɚɪɢɚɧɬ 2 0,034 0,83 26,22 

ɗɤɨɧɨɦɢɹ ɡɚɬɪɚɬ ɧɚ 
ɨɛɨɝɪɟɜ 1 ɦ2 

ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, % 

61,8 61,21 60,42 

 
ɨ ɬɨɦ ɱɬɨ: ɩɪɟɞɥɨɠɟɧɧɵɣ ɭɬɟɩɥɟɧɧɵɣ ɜɚɪɢɚɧɬ 2 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ 

ɫɬɵɤɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɭɬɟɩɥɢɬɟɥɹ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɢ  

 

3.3 ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 

Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 

ɜɵɛɨɪɚ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɟɩɥɨɡɚɳɢɬɵ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɹ ɢɡ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɪɹɞ ɜɵɜɨɞɨɜ: 

1 ɉɪɢ ɪɚɫɱɟɬɟ ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɜɵɛɨɪɚ ɦɚɬɟɪɢɚɥɚ 

ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɟɩɥɨɡɚɳɢɬɵ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɣ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɛɵɥ 

ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɢɩɨɜɨɝɨ ɭɝɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ   

ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɜ ɫɬɵɤɟ ɢ ɭɬɟɩɥɟɧɧɨɝɨ ɭɝɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫ  

ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɜ ɫɬɵɤɟ. Ƚɞɟ ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɧɟ ɜɵɝɨɞɧɨ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɡɚɬɪɚɱɟɧɧɨɣ 

ɷɧɟɪɝɢɢ ɬɟɩɥɚ ɧɚ 1 ɦ2 ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɤɨɥɢɱɟɫɬɜɨ ɡɚɬɪɚɱɟɧɧɨɣ ɷɧɟɪɝɢɢ 

ɬɟɩɥɚ ɧɚ 1 ɦ2 ɭ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ, ɬɟɦ ɫɚɦɵɦ ɡɚɬɪɚɬɵ ɧɚ ɝɨɞɨɜɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɡɞɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɜ ɭɡɥɚɯ ɫɨɩɪɹɠɟɧɢɹɯ 

ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɡɚɬɪɚɬɚɦɢ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɬɟɩɥɢɬɟɥɹ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ. 
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2 Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɹ ɢɡ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ – ɦɢɧɟɪɚɥɶɧɭɸ ɜɚɬɭ, ɬɚɤ ɤɚɤ ɭ  ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɧɢɡɤɚɹ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɯɨɪɨɲɭɸ ɬɟɩɥɨɢɡɨɥɹɰɢɸ; ɧɟɛɨɥɶɲɨɣ ɜɟɫ 

ɭɬɟɩɥɢɬɟɥɹ ɧɟ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ; ɢɫɤɭɫɫɬɜɟɧɧɨɟ 

ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɭɬɟɩɥɢɬɟɥɹ ɩɨɡɜɨɥɹɟɬ ɧɟ ɛɟɫɩɨɤɨɢɬɶɫɹ ɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ 

ɜɪɟɞɨɧɨɫɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɢɡɭɱɟɧɢɟɦ ɞɟɮɟɤɬɨɜ ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɩɥɨɩɨɬɟɪɹɦɢ ɜ 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ.  

ɇɚ ɨɫɧɨɜɟ ɢɡɭɱɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɵɹɜɥɟɧɵ 

ɫɩɨɫɨɛɵ ɫɨɡɞɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɚ ɬɚɤ ɠɟ ɨɛɧɚɪɭɠɟɧɵ ɧɟɞɨɫɬɚɬɤɢ ɜ 

ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɜɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɨɛɥɟɦɵ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɞɢɫɫɟɪɬɚɰɢɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɭɱɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢ ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1 Ɋɟɡɭɥɶɬɚɬɵ  ɬɟɩɥɨɜɢɡɢɨɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ  ɮɚɫɚɞɨɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ 

ɨɛɴɟɤɬɨɜ ɩɨɤɚɡɚɥɢ,  ɱɬɨ ɜ ɫɨɟɞɢɧɟɧɢɹɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɚɧɟɥɟɣ ɜɵɲɟ ɧɚ 3-4 ɝɪɚɞɭɫɚ, ɱɟɦ ɨɫɧɨɜɧɚɹ 

ɱɚɫɬɶ ɮɚɫɚɞɚ. 

2 ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜ  ɩɪɨɝɪɚɦɦɧɨɦ  ɤɨɦɩɥɟɤɫɟ  Elcut 

Professional ɩɨɞɬɜɟɪɠɞɚɸɬ ɧɚɥɢɱɢɟ ɬɟɩɥɨɩɨɬɟɪɶ ɜ ɭɡɥɚɯ ɫɨɩɪɹɠɟɧɢɣ ɩɚɧɟɥɟɣ ɢ  

ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ ɡɚ ɫɱɟɬ ɱɟɝɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɢɫɯɨɞɹɬ ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɹɯ.  

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɜ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɪɨɢɫɯɨɞɹɬ 

ɬɟɩɥɨɩɨɬɟɪɢ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɜ ɭɡɥɚɯ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ, ɬɚɤ ɤɚɤ ɜɨɡɦɨɠɧɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɤɚɱɟɫɬɜɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɩɪɢ ɡɚɩɨɥɧɟɧɢɟ ɫɬɵɤɨɜ, ɬɚɤɠɟ ɜ 

ɩɪɨɰɟɫɫɟ  ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɥɢ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  ɜɨɡɦɨɠɧɨ ɩɪɨɧɢɤɚɧɢɟ 

ɜɥɚɝɢ ɢɥɢ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɫɜɟɬɚ ɜ ɭɡɥɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, 

ɬɟɦ ɫɚɦɵɦ ɭɯɭɞɲɚɹ ɤɚɱɟɫɬɜɨ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ. 
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3 ɉɨɥɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɦɟɫɬɚɯ ɫɨɩɪɹɠɟɧɢɣ ɢ 

ɤɪɟɩɥɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 

ɂɡ ɪɟɡɭɥɶɬɚɬɚ ɪɚɫɱɟɬɚ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɨɧɬɚɠɧɨɣ ɩɟɧɵ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɦɟɫɬɚɯ 

ɫɨɩɪɹɠɟɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ, ɬɟɦ ɫɚɦɵɦ ɭɦɟɧɶɲɚɟɬɫɹ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɡɞɚɧɢɹ ɜ 2-3 ɪɚɡɚ. 

4 ɉɪɟɞɥɨɠɟɧɵ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɞɟɮɟɤɬɨɜ 

ɜ ɭɡɥɚɯ ɫɨɩɪɹɠɟɧɢɣ ɢ ɤɪɟɩɥɟɧɢɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ.  

Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɣ ɢ ɤɪɟɩɥɟɧɢɣ 

ɫɷɧɞɜɢɱ – ɩɚɧɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɹɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɲɜɨɜ, ɚ ɬɚɤ ɠɟ 

ɫɨɡɞɚɜɚɬɶ ɩɥɨɬɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɦɟɠɞɭ ɫɨɛɨɣ.  

5 ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɜ ɭɡɥɚɯ ɫɨɩɪɹɠɟɧɢɹ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ ɞɥɹ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ ɝ. Ⱥɛɚɤɚɧɚ.   

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɝɨɞɨɜɵɯ ɡɚɬɪɚɬ ɧɚɢɛɨɥɟɟ 

ɷɤɨɧɨɦɢɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɢɧɟɪɚɥɶɧɭɸ ɜɚɬɭ ɜ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɜ ɭɡɥɚɯ 

ɫɨɩɪɹɠɟɧɢɹ ɩɚɧɟɥɹɯ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1     ɉɨɞɨɥɹɧ Ʌ.Ⱥ. ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɠɢɥɵɯ ɡɞɚɧɢɣ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ: 

Ⱦɢɫ. … ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.23.01. / ɉɨɞɨɥɹɧ Ʌɟɨɧɢɞ Ⱥɥɟɤɫɟɟɜɢɱ. -Ɇɨɫɤɜɚ, 

2005. ɋ 185 

2  Ɏɢɥɢɩɫɨɧ ə.Ⱥ. Ⱥɧɚɥɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɢ ɧɟɞɨɫɬɚɬɤɨɜ ɩɪɢɦɟɧɟɧɢɹ 
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Ʉɪɚɫɧɨɹɪɫɤ: ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧ-ɬ, 2011. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://conf.sfu-kras.ru/sites/mn2010/section11.html 

3   Ƚɭɥɢɤ ɘ.Ⱥ. ɂɫɬɨɪɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

"ɫɷɧɞɜɢɱ"-ɩɚɧɟɥɟɣ / ɘ.Ⱥ. Ƚɭɥɢɤ // ɇɚɭɱɧɨɟ ɨɛɨɡɪɟɧɢɟ. – 2015. - № 7. - ɋ. 213-

217 

4  ɇɚɭɦɨɜ Ⱥ.ȿ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɨɩɨɥɨɝɢɢ ɫɬɟɪɠɧɟɜɵɯ ɫɢɫɬɟɦ ɩɪɢ 

ɮɢɡɢɱɟɫɤɢɯ  ɨɝɪɚɧɢɱɟɧɢɹɯ  /  Ⱥ. ȿ. ɇɚɭɦɨɜ//ɋɛɨɪɧɢɤ  ɧɚɭɱɧɵɯ  ɬɪɭɞɨɜ  Sworld. 

- 2012.  - Ɍ. 12. № 3. - ɋ. 81-82 

5 ɋɟɦɟɧɤɨɜɚ ɘ.ɘ. Ⱥɧɚɥɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɷɧɞɜɢɱ - 

ɩɚɧɟɥɟɣ ɢ ɢɯ ɜɥɢɹɧɢɟ ɧɚ ɫɬɨɢɦɨɫɬɶ /ɘ.ɘ. ɋɟɦɟɧɤɨɜɚ, Ⱥ.Ⱥ. Ʉɨɧɫɬɚɧɢɧɬɢɧɨɜɚ// 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɢ.-2013. -

№3– ɋ.33-37 

6 Ʉɨɧɫɬɚɧɬɢɧɨɜ Ⱦ.ɘ. Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɩɪɢ 

ɮɨɪɦɨɜɚɧɢɢ ɤɥɢɧɨɜɢɞɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ / Ⱦ.ɘ. Ʉɨɧɫɬɚɧɬɢɧɨɜ, Ʌ.ɉ. 

ɒɚɛɚɥɢɧ, ȼ.ȼ. Ȼɚɬɪɚɤɨɜ// ɇɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɦɚɬɟɪɢɚɥɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɪɨɫɫɢɣɫɤɨɣ ɚɜɢɚɤɨɫɦɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ.-2016.-ɋ 734-738 

7 ɋɜɟɪɱɤɨɜɚ ɇ.Ⱥ. ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ 

ɩɨɤɪɵɬɢɹ  ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜ ɤɪɨɜɥɟ/ ɇ.Ⱥ. 

ɋɜɟɪɱɤɨɜɚ, ɂ.ɋ. Ʉɚɡɚɤɨɜɚ// Ɇɨɥɨɞɟɠɶ ɢ ɫɢɫɬɟɦɧɚɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɬɪɚɧɵ.-

2016. – ɋ. 126-129 
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8 Ȼɨɛɵɥɟɜ ȼ.ɇ. ɂɧɠɟɧɟɪɧɵɣ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ ɫ ɭɱɟɬɨɦ ɞɜɨɣɫɬɜɟɧɧɨɣ ɩɪɢɪɨɞɵ ɩɪɨɯɨɠɞɟɧɢɹ ɡɜɭɤɚ/ ȼ.ɇ. Ȼɨɛɵɥɟɜ, 

ȼ.Ⱥ. Ɍɢɲɤɨɜ, ɉ.Ⱥ. Ƚɪɟɛɧɟɜ, Ⱦ.ȼ. Ɇɨɧɢɱ//ɋɬɪɨɢɬɟɥɶɧɵɟ ɧɚɭɤɢ.-2016.- ɋ.134-

138 

9 ȿɪɦɨɥɨɜɢɱ Ƚ.ɘ ɂɧɧɨɜɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ / Ƚ.ɘ. ȿɪɦɨɥɨɜɢɱ// Gaudeamus Igitur,.-2016.-

ɋ. 38-41 

10 ɍɦɧɹɤɨɜɚ ɇ.ɉ. ɉɪɢɦɟɧɟɧɢɟ ɨɬɪɚɠɚɬɟɥɶɧɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɜ 

ɦɧɨɝɨɫɥɨɣɧɵɯ ɩɚɧɟɥɹɯ ɫ ɷɮɮɟɤɬɨɦ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɬɟɩɥɨɜɨɝɨ 

ɩɨɬɨɤɚ/ ɇ.ɉ. ɍɦɧɹɤɨɜɚ, ȼ.Ⱥ. Ʉɭɡɶɦɢɧ//ɀɢɥɢɳɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ.-2016-ɋ.21-

24 

11 Ƚɪɟɛɧɟɜ ɉ.Ⱥ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɫɜɨɣɫɬɜ ɛɟɫɤɚɪɤɚɫɧɵɯ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ/ ɉ.Ⱥ. Ƚɪɟɛɧɟɜ, Ⱦ.ȼ. 

Ɇɨɧɢɱ//Ɍɟɯɧɢɱɟɫɤɢɟ ɧɚɭɤɢ, ɫɬɨɢɬɟɥɶɫɬɜɨ.-2014-ɋ.53-58 

12  Ƚɭɪɟɜɢɱ Ɍ.Ɇ. Ʉ ɪɚɫɱɟɬɭ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɬɟɧɨɜɵɯ ɢ ɤɪɨɜɟɥɶɧɵɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ/ Ɍ.Ɇ. Ƚɭɪɟɜɢɱ, Ɋ.Ɉ. Ɍɨɪɨɩɨɜ// ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ. 2015-ɋ.15-20 

13 Ȼɚɛɤɨɜ Ⱥ.ɘ. Ʌɢɧɢɢ ɢ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜɵɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ/ Ⱥ.ɘ. Ȼɚɛɤɨɜ//ɉɥɚɫɬɢɱɟɫɤɢɟ ɦɚɫɫɵ.-2007-ɋ. 20-23 

14 Ɉɫɢɩɨɜɢɱ Ʌ.Ɇ. Ɇɟɬɨɞ ɢɫɩɵɬɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɨɣ 

ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ/Ʌ.Ɇ.Ɉɫɢɩɨɜɢɱ, ȼ.ȿ. Ⱦɨɥɠɟɧɤɨ ȼ.ȿ.//ɇɚɭɤɚ ɦɨɥɨɞɵɯ-

ɛɭɞɭɳɟɟ Ɋɨɫɫɢɢ, 2016- ɋ.58-62 

15 ȼɟɞɢɳɟɜɚ ɘ.ɋ. Ɇɧɨɝɨɮɚɤɬɨɪɧɨɟ ɱɢɫɥɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɚɡɪɟɡɤɢ/ ɘ.ɋ. 

ȼɟɞɢɳɟɜɚ, Ɇ.ɘ. Ⱥɧɚɧɶɢɧ// ɋɬɪɨɢɬɟɥɶɧɵɟ ɧɚɭɤɢ.-2012 –ɋ.80-84 

16 Ƚɪɚɧɨɜɫɤɢɣ Ⱥ.ȼ. Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
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ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ / Ɇ.Ⱥ. Ƚɨɧɱɚɪɨɜ, Ȼ.Ⱥ. Ȼɨɧɞɚɪɟɜ, Ⱥ.Ɉ. 

ɉɨɫɤɭɪɹɤɨɜɚ//ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ, 2014-ɋ.31-37 

19 Ɋɵɠɟɧɤɨ ɋ.ɇ. ɋɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ/ ɋ.ɇ. Ɋɵɠɟɧɤɨ, ɘ.ɉ. ɒɢɧɤɚɪɟɜɢɱ//ɂɧɠɟɧɟɪɧɵɣ ɜɟɫɬɧɢɤ.-2018-ɋ. 

158-162 

20 Ɋɭɫɬɟɦɨɜ Ȼ.ȿ. ɋɪɚɜɧɟɧɢɟ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɧɚ ɩɪɢɦɟɪɟ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ ɭɬɟɩɥɢɬɟɥɹ/ Ȼ.ȿ. Ɋɭɫɬɟɦɨɜ, Ɇ.ɇ. 

ɑɟɤɚɪɞɨɜɫɤɢɣ// ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ, 2017-ɋ.315-319 

21 Ⱥɪɦɚɬɨɜɚ Ⱥ.Ⱥ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ/ Ⱥ.Ⱥ. Ⱥɪɦɚɬɨɜɚ, ɇ.Ⱥ. Ⱥɧɬɨɧɟɧɤɨ// ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ 

ɢ ɢɡɞɟɥɢɹ, 2015-ɋ.210-219 

22 Ʉɚɡɚɤɨɜ ɘ.ɇ. ɋɬɪɨɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɡɚɜɨɞɫɤɨɝɨ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɘ.ɇ. Ʉɚɡɚɤɨɜ, ɋ.Ⱥ. ɋɵɱɟɜ //ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɟɯɧɨɥɨɝɢɢ ɏɏIɜɟɤɚ.-2018.-ɋ.45-49 

23 Ȼɭɪɰɟɜɚ Ɇ.Ⱥ. ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ. Ɇɚɬɟɪɢɚɥɵ ɢ ɤɨɧɫɬɪɭɤɰɢɢ/ Ɇ.Ⱥ. 

Ȼɭɪɰɟɜɚ, ȿ.Ⱥ. Ɇɟɞɧɢɤɨɜɚ//Ⱥɤɬɬɭɚɥɶɧɵɟ ɜɨɩɪɨɫɵ ɧɚɭɤɢ ɢ ɩɪɚɤɬɢɤɢ ɜ ɏɏIɜ.-

2016.-ɋ.37-41 

24 Ⱦɚɧɢɥɨɜ Ⱥ.ɂ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɨɝɨɧɚ ɩɨɤɪɵɬɢɹ ɢɡ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ/ Ⱥ.ɂ. Ⱦɚɧɢɥɨɜ, Ɉ.Ⱥ. Ɍɭɫɧɢɧɚ//ȼɟɫɬɧɢɤ.-2014.- ɋ.26-36 

25 Ⱦɨɥɝɢɯ ȿ.ȼ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɤɨɦɩɨɡɢɬɧɵɯ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɟɣ, ɭɫɢɥɟɧɧɵɯ ɪɟɲɟɬɤɨɣ ɢɡ ɭɝɥɟɪɨɞɧɨɝɨ ɜɨɥɨɤɧɚ / ȿ.ȼ. Ⱦɨɥɝɢɯ, ɍ.Ⱥ. 

Ⱦɵɲɟɤɨɜ, Ɇ.ɇ. ɋɟɦɟɧɨɜ//ɇɚɭɤɚ ɢ ɛɢɡɧɟɫ: ɩɭɬɢ ɪɚɡɜɢɬɢɹ.-2017-ɋ.49-52 
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26 ɉɚɬ. 83782 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ7 2/12, 2/16, 2/20  ɋɷɧɞɜɢɱ-

ɩɚɧɟɥɶ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɬɪɟɯɫɥɨɣɧɚɹ/ ȼ.Ȼ. ɑɟɪɧɨɝɢɥɶ; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨ-

ɨɛɥɚɞɚɬɟɥɶ ɧɚɭɱ.-ɢɫɫɥɟɞ. ɢɧ-ɬ ɫɜɹɡɢ.-ɡɚɹɜɥ.15.11.04: ɨɩɭɛɥ. 27.06.06, Ȼɸɥ. № 

23 (II  ɱ.). – 3 ɫ. 

27 ɉɚɬ. 125595 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ7 2012134616/03 ɋɷɧɞɜɢɱ-

ɩɚɧɟɥɶ/ɘ.ȼ. ɋɢɦɨɧɟɧɤɨ; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨ-ɨɛɥɚɞɚɬɟɥɶ ɧɚɭɱ.-ɢɫɫɥɟɞ. ɢɧ-ɬ 

ɫɜɹɡɢ.-ɡɚɹɜɥ.13.08.12; ɨɩɭɛɥ.-10.03.13, Ȼɸɥ.№7.-14 ɫ 

28  ɉɚɬ. №125599 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ7 2012118204/3 ɋɷɧɞɜɢɱ-

ɩɚɧɟɥɶ/ ȿ.ɇ. Ɍɪɟɬɶɹɱɟɧɤɨ; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨ-ɨɛɥɚɞɚɬɟɥɶ ɧɚɭɱ.-ɢɫɫɥɟɞ. ɢɧ-ɬ 

ɫɜɹɡɢ.- ɡɚɹɜ. 03.05.12; ɨɩɭɛɥ.-10.03.2013, Ȼɸɥ.№7.- 9ɫ 

29 ɉɚɬ. №62411 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ 7 2008142093/22 ɋɷɧɞɜɢɱ-

ɩɚɧɟɥɶ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɬɪɟɯɫɥɨɣɧɚɹ/ Ʌ.ȼ.ɂɞɵɤ, Ⱥ.ȼ. ɋɤɭɥɵɛɟɪɞɢɧ; ɡɚɹɜɢɬɟɥɶ ɢ 

ɩɚɬɟɧɬɨ-ɨɛɥɚɞɚɬɟɥɶ ɧɚɭɱ.-ɢɫɫɥɟɞ. ɢɧ-ɬ ɫɜɹɡɢ.- ɡɚɹɜ. 30.11.06, ɨɩɭɛɥ.-

10.04.2007, Ȼɸɥ.№4.- 8ɫ 

30 ɉɚɬ. №64237 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ7 2007100400/22 ɋɷɧɞɜɢɱ-

ɩɚɧɟɥɶ/ ȿ.ȼ. Ƚɚɣɫɥɟɪ, Ƚ.Ƚ. ȼɨɥɨɤɢɬɢɧ, ɇ.Ʉ. ɋɤɪɢɩɧɢɤɨɜɚ, Ʌ.Ⱥ. Ⱥɧɢɤɨɜɚ, ɂ.Ⱥ. 

Ʌɵɫɚɤ; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨ-ɨɛɥɚɞɚɬɟɥɶ ɧɚɭɱ.-ɢɫɫɥɟɞ. ɢɧ-ɬ ɫɜɹɡɢ.- ɡɚɹɜ. 

09.01.07, ɨɩɭɛɥ.-27.06.07, Ȼɸɥ.№2.-13ɫ 

31 ɉɚɬ. №93834 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ7 2010100594/22 

Ɍɟɩɥɨɢɡɨɥɢɪɭɸɳɚɹ ɢ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɚɹ ɫɷɧɞɜɢɱ-ɩɥɢɬɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɡɞɚɧɢɣ ɢ ɩɨɦɟɳɟɧɢɣ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ/ ɋ.Ⱥ. Ɇɚɪɤɨɜ; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨ-

ɨɛɥɚɞɚɬɟɥɶ ɧɚɭɱ.-ɢɫɫɥɟɞ. ɢɧ-ɬ ɫɜɹɡɢ.- ɡɚɹɜ.11.01.2010, ɨɩɭɛɥ. 10.05.2010, Ȼɸɥ. 

№7.- 14ɫ 

32 ɉɚɬ. №104211 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ7 2010152439/03 

Ɍɪɟɯɫɥɨɣɧɚɹ ɧɚɪɭɠɧɚɹ ɫɬɟɧɨɜɚɹ ɩɚɧɟɥɶ/ Ⱥ.ɘ. Ƚɟɪɦɚɧ, Ɇ.ɋ. ɉɥɢɬɢɧɚ, ȿ.Ⱥ. 

Ȼɟɥɟɫɤɚɹ, Ɇ.Ƚ. ɉɚɧɮɢɥɨɜɚ; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨ-ɨɛɥɚɞɚɬɟɥɶ ɧɚɭɱ.-ɢɫɫɥɟɞ. ɢɧ-ɬ 

ɫɜɹɡɢ.- ɡɚɹɜɥ. 22.12.2010, ɨɩɭɛɥ.-10.05.2011, Ȼɸɥ.№7.-8ɫ 

33 Ƚɭɛɟɧɤɨ Ⱥ.Ȼ. ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɩɥɚɫɬɦɚɫɫ./Ⱥ.Ȼ.Ƚɭɛɟɧɤɨ  - Ɇɨɫɤɜɚ: Ʌɢɬɟɪɚɬɭɪɚ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ, 1970, - 328 ɫ. 

http://poleznayamodel.ru/byauthors/62148/
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34 Ƚɭɛɟɧɤɨ Ⱥ.Ȼ. Ɍɪɟɯɫɥɨɣɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 

ɨɛɲɢɜɤɚɦɢ./Ⱥ.Ȼ.Ƚɭɛɟɧɤɨ, Ƚ.ə. Ʉɥɹɬɢɫ, ɇ.Ɇ. ɒɨɛɨɥɨɜ - Ɇɨɫɤɜɚ :ɋɬɪɨɣɢɡɞɚɬ, 

1977, - 69 ɫ 

35 Ƚɪɢɝɨɥɸɤ ɗ.ɂ. Ʌɢɧɟɣɧɚɹ ɬɟɨɪɢɹ ɬɪɟɯɫɥɨɣɧɵɯ ɨɛɨɥɨɱɟɤ ɫ ɠɟɫɬɤɢɦ 

ɡɚɩɨɥɧɢɬɟɥɟɦ./ ɗ.ɂ. Ƚɪɢɝɨɥɸɤ, ɉ. ɉ. ɑɭɥɤɨɜ//Ⱦɨɤɥɚɞɵ ɚɤɚɞɟɦɢɢ ɧɚɭɤ.-2012.-

№4.- ɫ 761–763   

36 Ⱦɨɦɢɧɱɢɤ ȼ.ȼ. Ʌɟɝɤɢɟ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ/ ȼ.ȼ. 

Ⱦɨɦɢɧɱɢɤ, Ɉ.ɂ. Ʉɨɪɵɰɤɢ, ȼ.Ƚ. Ɇɟɭɲ, ɋ.ɋ Ʉɚɪɦɢɥɨɜɚ - Ɇɨɫɤɜɚ: ɋɬɪɨɣɢɡɞɚɬ, 

2006-371 ɫ. 

37 ɂɥɶɞɢɹɪɨɜ ȿ.ȼ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ 

ɬɪɟɯɫɥɨɣɧɵɯ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ: Ⱦɢɫ. … ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.23.01. / 

ɂɥɶɞɢɹɪɨɜ ȿɜɝɟɧɢɣ ȼɢɤɬɨɪɨɜɢɱ-ɋɚɦɚɪɚ, 2012. ɋ 169  

38 ɂɜɚɧɨɜ Ⱥ.Ɇ. Ʉɨɧɫɬɪɭɤɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɥɚɫɬɦɚɫɫ./ Ⱥ.Ɇ. ɂɜɚɧɨɜ, Ʉ.ə. 

Ⱥɥɝɚɧɢɡɨɜ, Ⱦ.ȼ. Ɇɚɪɬɢɧɟɰ - Ɇɨɫɤɜɚ: ȼɵɫɲ. ɲɤɨɥɚ, 1997, - 290 ɫ 

39 Ʉɚɪɦɢɥɨɜ ɋ.ɋ. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɜɦɟɳɚɸɳɢɟ ɮɭɧɤɰɢɢ 

ɧɟɫɭɳɢɯ ɢ ɨɝɪɚɠɞɚɸɳɢɯ. Ɇɚɬɟɪɢɚɥɵ ɩɨ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɨɧɫɬɪɭɤɰɢɹɦ./ ɋ.ɋ. 

Ʉɚɪɦɢɥɨɜ, ɇ.Ɇ. ɒɨɛɨɥɟɜ - Ɇɨɫɤɜɚ: ɋɬɪɨɢɡɞɚɬ, 2005, - 212 ɫ 

40 ɗɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɬɪɚɬɟɝɢɹ Ɋɨɫɫɢɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2030 ɝɨɞɚ,  ɭɬɜɟɪɠɞɟɧɧɚɹ 

ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 13 ɧɨɹɛɪɹ 2009 ɝɨɞɚ 

№ 1715-ɪ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɨɦ ɨɛɟɫɩɟɱɟɧɢɢ. – Ɇɨɫɤɜɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.garant.ru/products/ipo/prime/doc/96681/. 

41 ȽɈɋɌ  31168-2003  Ɂɞɚɧɢɹ  ɠɢɥɵɟ.  Ɇɟɬɨɞ  ɨɩɪɟɞɟɥɟɧɢɹ  ɭɞɟɥɶɧɨɝɨ 

ɩɨɬɪɟɛɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ. - ȼɜɟɞ. 01.07.2003, - Ɇɨɫɤɜɚ: 

Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2003; 

42 Ʉɨɪɧɢɟɧɤɨ ɋ.ȼ., Ʉɨɦɩɥɟɤɫɧɚɹ ɨɰɟɧɤɚ ɬɟɩɥɨɡɚɳɢɬɵ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɨɛɨɥɨɱɤɢ ɡɞɚɧɢɹ // ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɠɭɪɧɚɥ. 2012. 

№7(33). ɋ. 43–49. 

https://www.garant.ru/products/ipo/
https://www.garant.ru/products/ipo/prime/doc/96681/
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43 Ʉɭɩɪɢɹɧɨɜ ȼ.ɇ., ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɡɞɚɧɢɣ ɩɨ 

ɤɪɢɬɟɪɢɸ ɬɟɩɥɨɡɚɳɢɬɵ / ȼ.ɇ. Ʉɭɩɪɢɹɧɨɜ, Ⱥ.ɂ. ɂɜɚɧɰɨɜ.// ɂɡɜɟɫɬɢɹ ɄȽȺɋɍ, 

2014 ɝɨɞ. ɫ. 137-147 

44 Ɇɚɥɹɜɢɧɚ ȿ.Ƚ., Ɍɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ: ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ / ȿ.Ƚ. Ɇɚɥɹɜɢɧɚ. 
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