
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
Ʉɚɮɟɞɪɚ «Ɍɪɚɧɫɩɨɪɬ» 

 
 
                                               
ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  
________ ȿ.ɋ. ȼɨɟɜɨɞɢɧ 
«___» ________ 2021 ɝ. 

 
 
 
 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ 

ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ 
 

23.04.01 – «Ɍɟɯɧɨɥɨɝɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɰɟɫɫɨɜ» 
 

23.04.01.02 – «Ɉɰɟɧɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢ ɷɤɫɩɟɪɬɢɡɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɬɪɚɧɫɩɨɪɬɟ» 
  
 
 
 
 
 
 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ                            ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ    ȿ.ȼ. Ɏɨɦɢɧ 
 
ȼɵɩɭɫɤɧɢɤ                            Ⱥ.ɋ. ɉɨɥɹɤɨɜ                                                                         
 
Ɋɟɰɟɧɡɟɧɬ                                        ɡɚɦ. ɞɢɪɟɤɬɨɪɚ ȽɉɄɄ «ɄɊɐɗ»    ȼ.ȼ. ɑɟɯɭɧɨɜ 
 
                            
 
 
 
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2021



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
Ʉɚɮɟɞɪɚ «Ɍɪɚɧɫɩɨɪɬ» 

 
 
 

ɍɌȼȿɊɀȾȺɘ               
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ      
________ ȿ.ɋ. ȼɨɟɜɨɞɢɧ 
 «___» ________ 2021 ɝ. 

 
 
 
 
 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ



ɋɬɭɞɟɧɬɭ: ɉɨɥɹɤɨɜɭ Ⱥɧɞɪɟɸ ɋɟɪɝɟɟɜɢɱɭ  
Ƚɪɭɩɩɚ: ɎɌ19-06Ɇ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 23.04.01 «Ɍɟɯɧɨɥɨɝɢɹ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɰɟɫɫɨɜ». 
 Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɚ 
ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ». 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ ________________ɝ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ȿ.ȼ. Ɏɨɦɢɧ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ «Ɍɪɚɧɫɩɨɪɬ», ɤɚɧɞ. ɬɟɯɧ. 

ɧɚɭɤ.  
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 
1. Ⱥɤɬɭɚɥɶɧɨɫɬɶ. 
2. ɂɡɭɱɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɜɨɩɪɨɫɚ. 
3. Ɋɚɡɪɚɛɨɬɤɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ 

ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 

4. Ɇɟɬɨɞɢɤɢ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
5. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

 ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɉɪɢɥɨɠɟɧɢɟ ȼ «ɉɪɟɡɟɧɬɚɰɢɨɧɧɵɣ 
ɦɚɬɟɪɢɚɥ». 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                                                      ȿ.ȼ. Ɏɨɦɢɧ   
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                                  Ⱥ.ɋ. ɉɨɥɹɤɨɜ 
         
 
 
 
 
 
           «__» ________ 20__ 
 



2 

 

ɊȿɎȿɊȺɌ 
 
 Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɚ ɡɚɝɨɪɨɞɧɵɯ 
ɬɪɚɫɫɚɯ» ɫɨɞɟɪɠɢɬ 85 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 51 ɢɥɥɸɫɬɪɚɰɢɹ, 37 
ɮɨɪɦɭɥ, 16 ɬɚɛɥɢɰ, 3 ɩɪɢɥɨɠɟɧɢɹ, 35 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ, 21 ɥɢɫɬ 
ɩɪɟɡɟɧɬɚɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
 ɌɊȺɇɋɉɈɊɌɇɈȿ ɋɊȿȾɋɌȼɈ (Ɍɋ), ɉȺɊȺɆȿɌɊɕ Ⱦȼɂɀȿɇɂə, 
ȾɈɊɈɀɇɈ-ɌɊȺɇɋɉɈɊɌɇɈȿ ɉɊɈɂɒȿɋɌȼɂȿ (ȾɌɉ), ȼɋɌɊȿɑɇɈȿ 
ɋɌɈɅɄɇɈȼȿɇɂȿ, ɗɄɋɉȿɊɌɂɁȺ ȾɌɉ, ɆɈȾȿɅɂɊɈȼȺɇɂȿ ȾɌɉ. 
  ȼ ɪɚɡɞɟɥɟ «Ⱥɤɬɭɚɥɶɧɨɫɬɶ» ɩɪɟɞɫɬɚɜɥɟɧ ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɠɧɨɣ ɫɟɬɢ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɚɜɚɪɢɣɧɨɫɬɢ ɢ ɦɟɫɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ 
ɧɚ ɮɟɞɟɪɚɥɶɧɵɯ ɞɨɪɨɝɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɚɧɚɥɢɡɚ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɫɬɪɟɱɧɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ 
ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɵɦ ɜɢɞɨɦ ȾɌɉ. Ɍɚɤɠɟ ɜɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɜɢɞɵ 
ɜɫɬɪɟɱɧɵɯ ȾɌɉ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢɯ ɪɚɫɫɥɟɞɨɜɚɧɢɹ. 
  ȼ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɧɵ «Ɇɟɬɨɞɨɥɨɝɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ 
ɪɚɫɫɥɟɞɨɜɚɧɢɸ ȾɌɉ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ». 
 Ⱦɚɧɚ ɨɰɟɧɤɚ ɬɟɤɭɳɟɦɭ ɫɨɫɬɨɹɧɢɸ ɜɨɩɪɨɫɚ ɮɢɤɫɚɰɢɢ ɫɥɟɞɨɜ ɧɚ ɦɟɫɬɟ 
ɩɪɨɢɫɲɟɫɬɜɢɹ ɩɪɢ ɜɫɬɪɟɱɧɨɦ ɫɬɨɥɤɧɨɜɟɧɢɢ, ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨɹɬɧɨɝɨ ɦɟɯɚɧɢɡɦ 
ȾɌɉ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ. 
 ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɮɚɤɬɨɪɨɜ ɜɥɢɹɸɳɢɯ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɞɜɢɠɟɧɢɹ Ɍɋ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɜɨɩɪɨɫɵ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɷɤɫɩɟɪɬɢɡɭ ȾɌɉ 
ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ. 
 ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ, ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɤɥɸɱɟɜɵɦ ɩɨɞɯɨɞɨɦ ɤ ɪɚɫɫɥɟɞɨɜɚɧɢɸ 
ɜɫɬɪɟɱɧɵɯ ȾɌɉ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ 
ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ (ɫɬɨɪɨɧɵ ɞɨɪɨɝɢ).  
 ȼ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɩɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɩɨɜɵɲɟɧɢɹ 
ɬɨɱɧɨɫɬɢ ɩɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɜɫɬɪɟɱɧɵɯ ȾɌɉ ɫɜɹɡɚɧɧɵɯ ɫɨ ɫɴɟɡɞɨɦ Ɍɋ ɫ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ. Ɍɚɤɠɟ ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɮɢɤɫɚɰɢɢ ɫɥɟɞɨɜ ɧɚ ɦɟɫɬɟ ȾɌɉ ɫ 
ɩɨɦɨɳɶɸ ɩɪɢɦɟɧɟɧɢɹ ɮɨɬɨɝɪɚɦɦɟɬɪɢɢ ɢ ɮɨɬɨɬɪɢɚɧɝɭɥɹɰɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ 3ɞ 
ɦɨɞɟɥɢ ɦɟɫɬɚ ȾɌɉ, ɱɬɨ ɩɨɜɵɫɢɬ ɬɨɱɧɨɫɬɶ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɯɟɦɵ ȾɌɉ ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ Ɍɋ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɦɟɬɨɞɢɤɢ, ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɰɟɧɬɪɚ ɦɚɫɫ ɚɜɬɨɦɨɛɢɥɹ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɢ 
ɩɪɟɞɥɚɝɚɟɦɨɣ, ɦɨɠɧɨ ɞɚɬɶ ɨɬɜɟɬ ɧɚ ɜɨɩɪɨɫ ɨ ɦɟɫɬɟ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ. 
 ɉɪɨɜɟɪɤɚ ɚɞɟɤɜɚɬɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚɬɭɪɧɵɦ 
ɷɤɫɩɟɪɢɦɟɧɬɨɦ ɢ ɦɚɬɟɪɢɚɥɚɦɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɫɬɪɟɱɧɵɯ ȾɌɉ 
ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ ɜ ɩɪɨɝɪɚɦɦɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ȾɌɉ «PC-Crash».  
 «ɉɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɨɜɵɲɟɧɢɸ ɬɨɱɧɨɫɬɢ ɩɪɢ 
ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɜɫɬɪɟɱɧɵɯ ȾɌɉ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ» ɡɚɤɥɸɱɚɸɬɫɹ ɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɪɢ ȾɌɉ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɢɬ ɨɬɜɟɬɢɬɶ ɧɚ 
ɨɫɧɨɜɧɨɣ ɜɨɩɪɨɫ, ɜɵɧɨɫɢɦɵɣ ɧɚ ɷɤɫɩɟɪɬɢɡɭ ȾɌɉ, ɱɬɨ ɩɨɜɵɫɢɬ ɟɟ ɬɨɱɧɨɫɬɶ.  
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ɋɈȾȿɊɀȺɇɂȿ 
 
ȼɜɟɞɟɧɢɟ ................................................................................................................... 5 
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ȼȼȿȾȿɇɂȿ 
 

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɪɨɫɫɢɣɫɤɨɝɨ ɨɛɳɟɫɬɜɚ ɨɞɧɢɦ ɢɡ 
ɩɪɢɨɪɢɬɟɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɡɜɢɬɢɹ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. Ⱥɧɚɥɢɡ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɞɚɟɬ ɨɫɧɨɜɚɧɢɹ 
ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɚɜɚɪɢɣɧɨɫɬɶ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɬɪɚɧɫɩɨɪɬɟ ɧɚɧɨɫɢɬ ɨɝɪɨɦɧɵɣ 
ɦɚɬɟɪɢɚɥɶɧɵɣ ɢ ɦɨɪɚɥɶɧɵɣ ɭɳɟɪɛ ɤɚɤ ɨɛɳɟɫɬɜɭ ɜ ɰɟɥɨɦ, ɬɚɤ ɢ ɨɬɞɟɥɶɧɵɦ 
ɝɪɚɠɞɚɧɚɦ. Ɂɚ ɩɨɫɥɟɞɧɢɟ 10 ɥɟɬ ɩɚɪɤ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ Ɋɨɫɫɢɢ ɜɵɪɨɫ ɧɚ 
37 % – ɫ 31,8 ɦɥɧ. ɲɬɭɤ ɜ ɧɚɱɚɥɟ 2009 ɝɨɞɚ ɞɨ 43,5 ɦɥɧ. ɲɬɭɤ ɤ ɧɚɱɚɥɭ 2019 
ɝɨɞɚ. ɇɟɫɦɨɬɪɹ ɧɚ ɫɥɨɠɢɜɲɭɸɫɹ ɬɟɧɞɟɧɰɢɸ ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɡɚ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ, ɭɪɨɜɟɧɶ ɚɜɚɪɢɣɧɨɫɬɢ ɜ ɰɟɥɨɦ 
ɩɨ Ɋɨɫɫɢɢ ɨɫɬɚɟɬɫɹ ɜɵɫɨɤɢɦ.  

ȼ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɭɪɨɜɟɧɶ 
ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɪɨɛɥɟɦɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ 
ɤɨɦɩɥɟɤɫɧɨ. ȼ ɪɚɦɤɚɯ ɩɪɢɨɪɢɬɟɬɧɨɝɨ ɩɪɨɟɤɬɚ Ɇɢɧɬɪɚɧɫɚ Ɋɨɫɫɢɢ «Ȼɟɡɨɩɚɫɧɵɟ 
ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ ɞɨɪɨɝɢ» ɨɞɧɨɣ ɢɡ ɰɟɥɟɣ, ɹɜɥɹɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɦɟɫɬ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ ɧɚ ɞɨɪɨɠɧɨɣ ɫɟɬɢ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɵ ɨɛɨɫɧɨɜɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ (ȻȾȾ). 

ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɟ ɩɪɨɢɫɲɟɫɬɜɢɹ ɫɜɹɡɚɧɵ ɫ 
ɬɪɚɜɦɚɬɢɡɦɨɦ ɥɸɞɟɣ ɢ (ɢɥɢ) ɩɨɥɭɱɟɧɢɟɦ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɭɳɟɪɛɚ. ɉɪɢ ȾɌɉ ɧɚ 
ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ ɭɳɟɪɛ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜ ɫɜɹɡɢ ɫ ɩɨɜɵɲɟɧɢɟɦ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ, ɷɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɞɨɫɬɨɜɟɪɧɨɣ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȾɌɉ ɢ ɜɵɹɜɥɟɧɢɟɦ ɜɢɧɨɜɧɵɯ ɥɢɰ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȾɌɉ ɷɤɫɩɟɪɬɚɦɢ ɩɪɢɦɟɧɹɸɬɫɹ 
ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ȾɌɉ ɢ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ Ɍɋ ɧɚ ɨɫɧɨɜɟ 
ɮɢɡɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ. Ʉɚɠɞɵɣ ɢɡ 
ɷɬɢɯ ɩɨɞɯɨɞɨɜ ɢɦɟɟɬ ɫɜɨɢ ɩɪɨɛɥɟɦɵ ɢ ɧɟɞɨɫɬɚɬɤɢ. 
 ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ: ɨɩɬɢɦɢɡɚɰɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ Ɍɋ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɚ 
ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɩɚɪɚɦɟɬɪɵ ɞɜɢɠɟɧɢɹ Ɍɋ ɞɨ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɜ 
ɦɨɦɟɧɬ ɭɞɚɪɚ ɢ ɩɨɫɥɟ ɧɟɝɨ, ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ Ɍɋ, ɦɟɯɚɧɢɡɦ ȾɌɉ, ɫɪɟɞɚ 
ɞɜɢɠɟɧɢɹ Ɍɋ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ 
Ɍɋ ɞɨ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ ɢ ɩɨɫɥɟ ɧɟɝɨ.  

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ: ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ȾɌɉ ɩɪɢ 
ɜɫɬɪɟɱɧɨɦ ɫɬɨɥɤɧɨɜɟɧɢɢ, ɫɜɹɡɚɧɧɨɦ ɫ ɛɨɥɶɲɢɦ ɪɚɡɥɟɬɨɦ Ɍɋ ɩɨɫɥɟ ɭɞɚɪɚ. 

ɉɭɛɥɢɤɚɰɢɢ:  ɫɬɚɬɶɹ ɜ ɠɭɪɧɚɥɟ «Ɍɪɚɧɫɩɨɪɬ ɍɪɚɥɚ» № 1, 2020 ɝɨɞ, ɫɬɚɬɶɹ 
ɜ ɠɭɪɧɚɥɟ «Ƚɪɭɡɨɜɢɤ» № 8, 2020 ɝɨɞ. 
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 1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ 
 
 1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɝɨɪɨɞɧɵɯ ɞɨɪɨɝ ɩɪɨɯɨɞɹɳɢɯ ɩɨ ɬɟɪɪɢɬɨɪɢɢ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ 
ɧɢɯ 
 
 Ⱥɜɬɨɦɨɛɢɥɶɧɚɹ ɞɨɪɨɝɚ – ɨɛɴɟɤɬ ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ 
ɡɟɦɟɥɶɧɵɟ ɭɱɚɫɬɤɢ ɜ ɝɪɚɧɢɰɚɯ ɩɨɥɨɫɵ ɨɬɜɨɞɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɢ 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɧɢɯ ɢɥɢ ɩɨɞ ɧɢɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ  ɢ ɞɨɪɨɠɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ, ɹɜɥɹɸɳɢɟɫɹ ɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɶɸ, ɡɚɳɢɬɧɵɟ ɞɨɪɨɠɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ, ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɞɨɪɨɠɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɨɛɴɟɤɬɵ, ɷɥɟɦɟɧɬɵ ɨɛɭɫɬɪɨɣɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ.  
 Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɡɧɚɱɟɧɢɹ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: 
 - ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ; 
 - ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɢɥɢ ɦɟɠɦɭɧɢɰɢɩɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ; 
 - ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɦɟɫɬɧɨɝɨ ɡɧɚɱɟɧɢɹ; 
 - ɱɚɫɬɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ. 
 Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɪɚɡɪɟɲɟɧɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ 
ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɧɟɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. 
 Ʉ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɞɨɪɨɝɚɦ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɨɬɧɨɫɹɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɟ 
ɞɨɪɨɝɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɧɟɨɝɪɚɧɢɱɟɧɧɨɝɨ ɤɪɭɝɚ ɥɢɰ. 
 Ⱥɜɬɨɦɨɛɢɥɶɧɵɦɢ ɞɨɪɨɝɚɦɢ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɹɜɥɹɸɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ: 
 - ɫɨɟɞɢɧɹɸɳɢɟ ɫɬɨɥɢɰɭ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ - ɝɨɪɨɞ Ɇɨɫɤɜɭ ɫɨ 
ɫɬɨɥɢɰɚɦɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɝɨɫɭɞɚɪɫɬɜ, ɫ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦɢ ɰɟɧɬɪɚɦɢ 
(ɫɬɨɥɢɰɚɦɢ) ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
 - ɜɤɥɸɱɟɧɧɵɟ ɜ ɩɟɪɟɱɟɧɶ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɫɨɝɥɚɲɟɧɢɹɦɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
Ⱥɜɬɨɦɨɛɢɥɶɧɵɦɢ ɞɨɪɨɝɚɦɢ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɦɨɝɭɬ 
ɛɵɬɶ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ: 
 - ɫɨɟɞɢɧɹɸɳɢɟ ɦɟɠɞɭ ɫɨɛɨɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɰɟɧɬɪɵ (ɫɬɨɥɢɰɵ) 
ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
 -  ɹɜɥɹɸɳɢɟɫɹ ɩɨɞɴɟɡɞɧɵɦɢ ɞɨɪɨɝɚɦɢ, ɫɨɟɞɢɧɹɸɳɢɦɢ ɚɜɬɨɦɨɛɢɥɶɧɵɟ 
ɞɨɪɨɝɢ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɢ ɢɦɟɸɳɢɟ 
ɦɟɠɞɭɧɚɪɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɭɩɧɟɣɲɢɟ ɬɪɚɧɫɩɨɪɬɧɵɟ, ɚ ɬɚɤɠɟ ɫɩɟɰɢɚɥɶɧɵɟ 
ɨɛɴɟɤɬɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ; 
 - ɹɜɥɹɸɳɢɟɫɹ ɩɨɞɴɟɡɞɧɵɦɢ ɞɨɪɨɝɚɦɢ, ɫɨɟɞɢɧɹɸɳɢɦɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ 
ɰɟɧɬɪɵ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɧɟ ɢɦɟɸɳɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 
ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ, ɫɨɟɞɢɧɹɸɳɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɰɟɧɬɪ 
ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɫɨ ɫɬɨɥɢɰɟɣ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ - ɝɨɪɨɞɨɦ 
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Ɇɨɫɤɜɨɣ, ɢ ɛɥɢɠɚɣɲɢɟ ɦɨɪɫɤɢɟ ɩɨɪɬɵ, ɪɟɱɧɵɟ ɩɨɪɬɵ, ɚɷɪɨɩɨɪɬɵ, 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ [1]. 
 Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɩɨ ɭɫɥɨɜɢɹɦ ɞɜɢɠɟɧɢɹ ɢ ɞɨɫɬɭɩɚ ɧɚ ɧɢɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɤɥɚɫɫɚ: 
 - ɚɜɬɨɦɚɝɢɫɬɪɚɥɶ; 
 - ɫɤɨɪɨɫɬɧɚɹ ɞɨɪɨɝɚ; 
 - ɞɨɪɨɝɚ ɨɛɵɱɧɨɝɨ ɬɢɩɚ (ɧɟ ɫɤɨɪɨɫɬɧɚɹ ɞɨɪɨɝɚ) [2]. 
 ɉɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 01.01.2019 ɩɪɨɬɹɠёɧɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɢɥɢ ɦɟɠɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ 
ɤɪɚɟ ɫɨɫɬɚɜɥɹɟɬ 14197,8 ɤɦ. ɉɪɨɰɟɧɬ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚ 2018 ɝɨɞ 
64,9 % (314099,0 ɤɢɥɨɦɟɬɪɚ) [3].  
 ɉɨ ɞɚɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɨɪɨɠɧɵɟ ɭɫɥɨɜɢɹ ɹɜɥɹɸɬɫɹ ɤɨɫɜɟɧɧɨɣ 
ɩɪɢɱɢɧɨɣ 70-75% ȾɌɉ [4]. 
 ɋɨɝɥɚɫɧɨ ɩɨɫɬɚɧɨɜɥɟɧɢɸ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɜ ɩɟɪɟɱɟɧɶ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɢɥɢ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɜɯɨɞɢɬ 989 ɞɨɪɨɝ [5].  
 ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɝɢɨɧɚɥɶɧɨɣ ɞɨɪɨɠɧɨɣ ɫɟɬɢ ɢ ɫɜɟɞɟɧɢɹ ɨ ɞɨɥɟ 
ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɞɨɪɨɝ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɧɟ ɨɬɜɟɱɚɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1  [3, 6, 7]. 
 
Ɍɚɛɥɢɰɚ 1.1 – ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɝɢɨɧɚɥɶɧɨɣ ɞɨɪɨɠɧɨɣ ɫɟɬɢ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ 
ɤɪɚɟ 
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14165 656 30 14168 645 28 14197 616 27 

 
 ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɪɨɯɨɞɹɬ 2 ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ 
ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ: 
 - ɋɢɛɢɪɶ (Ɋ-255); 
 - ȿɧɢɫɟɣ (Ɋ-257). 
 Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɚɸɬ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɢɡ ɮɟɞɟɪɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ, ɡɚ ɢɯ ɫɨɯɪɚɧɧɨɫɬɶɸ ɜɵɞɟɥɹɸɬ 
ɩɪɢɫɬɚɥɶɧɨɟ ɜɧɢɦɚɧɢɟ, ɩɨɷɬɨɦɭ ɩɪɨɰɟɧɬ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɞɚɧɧɵɯ 
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ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɜɵɲɟ, ɱɟɦ ɭ ɪɟɝɢɨɧɚɥɶɧɵɯ ɢ ɦɟɠɦɭɧɢɰɢɩɚɥɶɧɵɯ ɞɨɪɨɝ. 
 ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɫɭɳɟɫɬɜɭɟɬ ɬɟɧɞɟɧɰɢɹ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ 
ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɬɹɠɟɫɬɶ 
ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɢ  ȾɌɉ. ɉɪɨɛɥɟɦɚ ɚɤɬɭɚɥɶɧɚ ɢ ɞɥɹ ɞɨɪɨɝ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ.  
 
 1.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ 
ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɩɪɨɯɨɞɹɳɢɯ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
 
 Ɉɛɳɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɪɚɜɧɚ 1236 ɤɦ. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɮɟɞɟɪɚɥɶɧɵɯ ɞɨɪɨɝ ɩɪɨɯɨɞɹɳɢɯ ɩɨ Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɤɪɚɸ  ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 1.1. 
 

 
 

Ɋɢɫɭɧɨɤ 1.1 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɮɟɞɟɪɚɥɶɧɵɯ ɞɨɪɨɝ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
 
 Ⱥɜɬɨɦɨɛɢɥɶɧɚɹ ɞɨɪɨɝɚ Ɋ-255 ɨɬɧɨɫɢɬɫɹ ɤ ɞɨɪɨɝɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɨɛɵɱɧɨɝɨ ɬɢɩɚ, ɢɦɟɟɬ ɟɞɢɧɭɸ ɩɪɨɟɡɠɭɸ ɱɚɫɬɶ ɢɥɢ ɫ ɰɟɧɬɪɚɥɶɧɨɣ 
ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɨɥɨɫɨɣ, ɞɨɫɬɭɩ ɧɚ ɤɨɬɨɪɵɟ ɜɨɡɦɨɠɟɧ ɱɟɪɟɡ ɩɟɪɟɫɟɱɟɧɢɹ ɢ 
ɩɪɢɦɵɤɚɧɢɹ ɜ ɪɚɡɧɵɯ ɢ ɨɞɧɨɦ ɭɪɨɜɧɟ. ɋɨɞɟɪɠɚɧɢɟ ɞɨɪɨɝɢ, ɩɨ ɟɟ ɪɟɦɨɧɬɭ ɢ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɚɹ «Ɋɨɫɚɜɬɨɞɨɪɭ», ɨɪɝɚɧɢɡɚɰɢɹ 
ɎɄɍ ɍɩɪɞɨɪ «ȿɧɢɫɟɣ».  ȼ ɬɚɛɥɢɰɟ 1.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɫɫɵ    
Ɋ-255 «ɋɢɛɢɪɶ» ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
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Ɍɚɛɥɢɰɚ 1.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-255 «ɋɢɛɢɪɶ» ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȿɞ. 
ɢɡɦ. Ɋ-255 (ɋɢɛɢɪɶ) 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ, ȼɫɟɝɨ: 

ɤɦ. 

696 
I ɤɚɬɟɝɨɪɢɹ 26,4 
II ɤɚɬɟɝɨɪɢɹ 361,18 

III ɤɚɬɟɝɨɪɢɹ 308,4 

Ʉɨɥɢɱɟɫɬɜɨ ɦɨɫɬɨɜ ɲɬ. 66 
ɩ.ɦ. 4515,09 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɞɡɟɦɧɵɯ ɩɟɲɟɯɨɞɧɵɯ 
ɩɟɪɟɯɨɞɨɜ 

ɲɬ. 2 
ɩ.ɦ. 157 

Ʉɨɥɢɱɟɫɬɜɨ ɬɪɭɛ ɲɬ. 460 
ɩ.ɦ. 14972,45 

Ȼɚɪɶɟɪɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɤɦ. 294,398 
Ʌɢɧɢɢ ɷɥɟɤɬɪɨɨɫɜɟɳɟɧɢɹ ɤɦ. 22,643 

 
 ȼ ɬɚɛɥɢɰɟ 1.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɫɫɵ    Ɋ-257 «ȿɧɢɫɟɣ» 
ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
 
Ɍɚɛɥɢɰɚ 1.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-257 «ȿɧɢɫɟɣ» ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȿɞ. 
ɢɡɦ. Ɋ-257 (ȿɧɢɫɟɣ) 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ, ȼɫɟɝɨ: 

ɤɦ. 

540 

I ɤɚɬɟɝɨɪɢɹ 0 

II ɤɚɬɟɝɨɪɢɹ 0 

III ɤɚɬɟɝɨɪɢɹ 540 

Ʉɨɥɢɱɟɫɬɜɨ ɦɨɫɬɨɜ  
ɲɬ. 17 
ɩ.ɦ. 1355,23 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɞɡɟɦɧɵɯ ɩɟɲɟɯɨɞɧɵɯ 
ɩɟɪɟɯɨɞɨɜ 

ɲɬ. 1 
ɩ.ɦ. 90,44 

Ʉɨɥɢɱɟɫɬɜɨ ɬɪɭɛ  
ɲɬ. 224 
ɩ.ɦ. 6096,92 

Ȼɚɪɶɟɪɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɤɦ. 67,035 
Ʌɢɧɢɢ ɷɥɟɤɬɪɨɨɫɜɟɳɟɧɢɹ ɤɦ. 5,497 

  
 ɂɡ ɬɚɛɥɢɰ 1.2-1.3 ɜɢɞɧɨ, ɱɬɨ 60% ɭɱɚɫɬɤɨɜ ɮɟɞɟɪɚɥɶɧɵɯ ɞɨɪɨɝ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɨɬɧɨɫɹɬɫɹ ɤ 3-ɣ ɤɚɬɟɝɨɪɢɢ ɞɨɪɨɝ, 37% ɤɨ 2-ɣ ɤɚɬɟɝɨɪɢɢ 
ɞɨɪɨɝ ɢ ɜɫɟɝɨ 3% ɤ ɞɨɪɨɝɚɦ 1-ɣ ɤɚɬɟɝɨɪɢɢ. ɍɫɭɝɭɛɥɹɟɬ ɫɢɬɭɚɰɢɸ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɨɬɜɨɞɧɵɯ ɬɪɭɛ, ɩɪɢ ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɞɨɪɨɝɢ ɷɬɨ ɬɪɟɛɭɟɬ 
ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɯɨɞɨɜ ɞɥɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɢ ɨɝɪɚɧɢɱɢɜɚɟɬ ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ. 



10 

 

 1.3 Ⱥɧɚɥɢɡ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ ɮɟɞɟɪɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɩɪɨɯɨɞɹɳɢɯ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
 
 ɉɨ ɞɚɧɧɵɦ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɦ ɍɩɪɚɜɥɟɧɢɟɦ ɈȽɂȻȾȾ Ɋɨɫɫɢɢ 
«Ʉɪɚɫɧɨɹɪɫɤɨɟ» ɧɚ  ɭɱɚɫɬɤɚɯ ɮɟɞɟɪɚɥɶɧɵɯ ɬɪɚɫɫ Ɋ-255 «ɋɢɛɢɪɶ» ɢ Ɋ-257 
«ȿɧɢɫɟɣ» ɩɪɨɯɨɞɹɳɢɯ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɡɚ 4 ɝɨɞɚ ɜ ɩɟɪɢɨɞ ɫ 
2015 ɩɨ 2018 ɝɝ.  ɩɪɨɢɡɨɲɥɨ 1585 ȾɌɉ ɜ ɤɨɬɨɪɵɯ ɩɨɝɢɛɥɨ 492 ɱɟɥɨɜɟɤɚ 
(ɬɚɛɥɢɰɚ 1.4-1.5). 
 
Ɍɚɛɥɢɰɚ 1.4 – ɋɬɚɬɢɫɬɢɤɚ ȾɌɉ ɧɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɟ Ɋ-255 «ɋɢɛɢɪɶ» 
ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɡɚ 2015-2018 ɝ.ɝ. 

Ƚɨɞ 

Ɋ-255 ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ (540-1170 ɤɦ) 

ȾɌɉ ɉɨɝɢɛɥɨ Ɋɚɧɟɧɨ 

2015 284 117 444 

2016 239 87 361 

2017 256 83 419 

2018 251 80 347 

 
Ɍɚɛɥɢɰɚ 1.5 – ɋɬɚɬɢɫɬɢɤɚ ȾɌɉ ɧɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɟ Ɋ-257 «ȿɧɢɫɟɣ» 
ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɡɚ 2015-2018 ɝ.ɝ. 

Ƚɨɞ 

Ɋ-257 ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ (15-445 ɤɦ) 

ȾɌɉ ɉɨɝɢɛɥɨ Ɋɚɧɟɧɨ 

2015 142 53 208 

2016 140 25 361 

2017 138 23 220 

2018 135 24 228 

 
 ɂɡ ɬɚɛɥɢɰ 1.4, 1.5 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɧɚ ɮɟɞɟɪɚɥɶɧɵɯ 
ɬɪɚɫɫɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɟɧɞɟɧɰɢɹ ɫɧɢɠɟɧɢɹ ɱɢɫɥɚ ȾɌɉ ɢ 
ɱɢɫɥɚ ɩɨɝɢɛɲɢɯ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ, ɩɨɝɢɛɲɢɯ ɢ ɪɚɧɟɧɵɯ ɩɨ ɮɟɞɟɪɚɥɶɧɵɦ 
ɬɪɚɫɫɚɦ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹɦ ɡɚ 4 ɝɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.2. 
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Ɋɢɫɭɧɨɤ 1.2 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ, ɩɨɝɢɛɲɢɯ ɢ ɪɚɧɟɧɵɯ ɩɨ ɮɟɞɟɪɚɥɶɧɵɦ 
ɬɪɚɫɫɚɦ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫ 2015 ɩɨ 2018 ɝɨɞɚ 

 
 ɂɡ ɪɢɫɭɧɤɚ 1.2 ɜɢɞɧɨ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɢ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɬɪɚɫɫɟ Ɋ-255 
«ɋɢɛɢɪɶ» ɜɵɲɟ, ɱɟɦ ɧɚ Ɋ-257 «ȿɧɢɫɟɣ». 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ 
ɩɪɢɦɟɪɟ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ Ɋ-
255 «ɋɢɛɢɪɶ». 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ «ɊɈɋȺȼɌɈȾɈɊ», ɨɞɧɢɦɢ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɹɜɥɹɸɬɫɹ: ɩɨɤɚɡɚɬɟɥɶ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɬɹɠɟɫɬɢ 
ɩɨɫɥɟɞɫɬɜɢɣ ȾɌɉ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɸɬ 
ɩɨ ɮɨɪɦɭɥɟ 1.1 ɢ ɩɨɤɚɡɚɬɟɥɶ ɬɹɠɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ ȾɌɉ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ 
ɮɨɪɦɭɥɟ 1.2 [8]. 
  Z˒ = ଵ଴ల∙pଷ଺ହ∙N∙L∙T,                             (1.1) 

 
ɝɞɟ    Zɩ –  ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɢɯ ɧɚ 1 ɦɥɧ. ɚɜɬ. – ɤɦ; 

N – ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɫɭɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɚɜɬ./ɫɭɬ.; 
T – ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, ɥɟɬ; 

0

200

400

600

800

1000

1200

1400

1600

ДТʿ ʿо̛̐̍ло ˀ̦̌е̦о ДТʿ ʿо̛̐̍ло ˀ̦̌е̦о

ˀ-255 ˀ-257

Ʉ
ɨɥ

ɢɱ
ɟɫ

ɬɜ
ɨ,

 ɟɞ
.



12 

 

p – ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɢɯ ɜ ȾɌɉ ɡɚ ɪɚɫɱɟɬɧɵɣ ɜɪɟɦɟɧɢ Ɍ, ɱɟɥ.;  
L – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɭɱɚɫɬɤɚ ɞɨɪɨɝɢ, ɤɦ. 

 ݉ଶ = ௡˒௡˒+௡˓ ∙ ͳͲͲ,                                     (1.2) 

 
ɝɞɟ    ݊˒ –  ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɢɯ ɜ n ȾɌɉ, ɱɟɥ.;            ݊˓ –  ɤɨɥɢɱɟɫɬɜɨ ɪɚɧɟɧɵɯ ɜ n ȾɌɉ, ɱɟɥ. 
 ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɡɚ 2018 ɝɨɞ ɢɡ ɬɚɛɥɢɰɵ 1.1 ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
ɢ 1.2 ɞɥɹ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-255 ɜ ɮɨɪɦɭɥɭ 1.2, ɩɨɥɭɱɢɦ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɟ 
18,73. 
 ɉɨɤɚɡɚɬɟɥɶ ɬɹɠɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ ɛɥɢɡɤɢɣ ɤ 20 ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɢɦ ɩɪɢ 
ɨɰɟɧɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ.  
 ɇɚ ɪɢɫɭɧɤɟ 1.3 ɩɪɟɞɫɬɚɜɥɟɧɨ Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ȾɌɉ ɩɨ ɜɢɞɚɦ  ɡɚ 
2016 – 2018 ɝɝ. ɧɚ ɬɪɚɫɫɟ Ɋ-255. 
 

 
 

Ɋɢɫɭɧɨɤ 1.3 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ȾɌɉ ɩɨ ɜɢɞɚɦ 
ɡɚ 2016 – 2018 ɝɝ. ɧɚ ɬɪɚɫɫɟ Ɋ-255 

 
 ɇɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɟ Ɋ-255 ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɜɢɞɨɦ ȾɌɉ ɹɜɥɹɸɬɫɹ 
ɫɬɨɥɤɧɨɜɟɧɢɹ. ɋɬɨɥɤɧɨɜɟɧɢɹ ɫɚɦɵɣ ɨɩɚɫɧɵɣ ɜɢɞ ȾɌɉ, ɩɨɷɬɨɦɭ, ɧɟɨɛɯɨɞɢɦ 
ɛɨɥɟɟ ɞɟɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɜɢɞɨɜ ɫɬɨɥɤɧɨɜɟɧɢɣ. ɇɚ ɪɢɫɭɧɤɟ 1.4 ɨɬɨɛɪɚɡɢɦ ɜ 
ɩɪɨɰɟɧɬɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɢɞɨɜ ɫɬɨɥɤɧɨɜɟɧɢɣ ɧɚ ɮɟɞɟɪɚɥɶɧɨɣ 
ɬɪɚɫɫɟ Ɋ-255 ɋɢɛɢɪɶ. 
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Ɋɢɫɭɧɨɤ 1.4 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɢɞɨɜ ɫɬɨɥɤɧɨɜɟɧɢɣ  

ɧɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɟ Ɋ-255 ɋɢɛɢɪɶ 
 
 ɂɡ ɪɢɫɭɧɤɚ 1.4 ɜɢɞɧɨ, ɱɬɨ ɛɨɥɟɟ 50% ɫɬɨɥɤɧɨɜɟɧɢɣ – ɜɫɬɪɟɱɧɵɟ, ɞɚɧɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɜ ɨɱɟɪɟɞɧɨɣ ɪɚɡ ɞɨɤɚɡɵɜɚɸɬ ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɛɥɟɦɵ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ 
ɩɨɝɢɛɲɢɯ ɩɨ ɜɢɞɚɦ ɫɬɨɥɤɧɨɜɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 1.5 ɝɨɜɨɪɢɬ ɨ 
ɬɨɦ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɣ ɬɹɠɟɫɬɶɸ ɩɨɫɥɟɞɫɬɜɢɣ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɫɬɪɟɱɧɵɟ 
ɫɬɨɥɤɧɨɜɟɧɢɹ.  
 

 
 

Ɋɢɫɭɧɨɤ 1.5 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɝɢɛɲɢɯ ɩɨ ɜɢɞɚɦ ȾɌɉ  
ɧɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɟ Ɋ-255 ɋɢɛɢɪɶ 
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 Ɍɚɤ ɤɚɤ ɥɨɛɨɜɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɜɢɞ ȾɌɉ, 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨɝɢɛɲɢɯ ɧɚ ɬɪɚɫɫɟ, ɞɥɹ ɩɨɥɧɨɝɨ 
ɜɢɞɟɧɢɹ ɫɢɬɭɚɰɢɢ. ȼ ɬɚɛɥɢɰɟ 1.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɝɢɛɲɢɯ ɩɨ ɜɢɞɚɦ ɫɬɨɥɤɧɨɜɟɧɢɣ ɧɚ 100 ȾɌɉ, ɧɚ ɬɪɚɫɫɟ Ɋ-255.  
 
Ɍɚɛɥɢɰɚ 1.6 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɝɢɛɲɢɯ ɩɨ ɜɢɞɚɦ ɫɬɨɥɤɧɨɜɟɧɢɣ ɧɚ 100 ȾɌɉ, ɧɚ 
ɬɪɚɫɫɟ Ɋ-255 

ȼɢɞ ɫɬɨɥɤɧɨɜɟɧɢɹ Ʉɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɢɯ ɧɚ 100 ȾɌɉ 

ȼɫɬɪɟɱɧɵɟ  59,5 

ɉɨɩɭɬɧɵɟ  18,6 

Ȼɨɤɨɜɵɟ  16,6 

 
 ɂɡ ɬɚɛɥɢɰɵ 1.6 ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɩɨɝɢɛɲɢɯ ɧɚ 100 ȾɌɉ ɩɪɢ 
ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ.  
 
 1.3.1 ȼɵɹɜɥɟɧɢɹ ɢ ɚɧɚɥɢɡ ɨɱɚɝɨɜ ɚɜɚɪɢɣɧɨɫɬɢ ɩɨ ɜɢɞɚɦ ɩɪɨɢɫɲɟɫɬɜɢɣ ɧɚ 
ɮɟɞɟɪɚɥɶɧɵɯ ɬɪɚɫɫɚɯ, ɩɪɨɯɨɞɹɳɢɯ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
 
 Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬɵ ɩɨ ɜɵɹɜɥɟɧɢɸ ɢ ɭɫɬɪɚɧɟɧɢɸ ɦɟɫɬ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ȾɌɉ  (ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɵɟ ɭɱɚɫɬɤɢ ɞɨɪɨɝ) ɹɜɥɹɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦ ɪɟɡɟɪɜɨɦ 
ɩɨɜɵɲɟɧɢɹ ɫɨɤɪɚɳɟɧɢɹ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɞɨɪɨɝɚɯ. 
 Ɋɚɧɟɟ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɚɭɞɢɬɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɩɨɷɬɨɦɭ ɨɱɚɝɢ ɚɜɚɪɢɣɧɨɫɬɢ ɜ ɞɚɧɧɨɣ 
ɪɚɛɨɬɟ ɛɭɞɭɬ ɜɵɹɜɥɹɬɶɫɹ ɫɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɚɭɞɢɬɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. 
 Ʉ ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɵɦ ɭɱɚɫɬɤɚɦ ɨɬɧɨɫɹ ɫɥɟɞɭɸɳɢɟ ɭɱɚɫɬɤɢ ɞɨɪɨɝɢ: 
 -  ɭɱɚɫɬɤɢ, ȾɌɉ ɧɚ ɤɨɬɨɪɵɯ, ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɜɵɫɨɤɨɣ ɬɹɠɟɫɬɶɸ ɩɨɫɥɟɞɫɬɜɢɣ; 
 - ɭɱɚɫɬɤɢ, ɧɚ ɤɨɬɨɪɵɯ ɫɨɜɟɪɲɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ȾɌɉ ɫ 
ɦɚɬɟɪɢɚɥɶɧɵɦ ɭɳɟɪɛɨɦ; 
 -  ɭɱɚɫɬɤɢ, ɧɚ ɤɨɬɨɪɵɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɫɨɱɟɬɚɧɢɟ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɢɥɢ 
ɫɤɥɚɞɵɜɚɸɳɢɟɫɹ ɩɨɞ ɢɯ ɜɥɢɹɧɢɟɦ ɪɟɠɢɦɵ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɢɫɬɨɱɧɢɤɨɦ ɩɨɜɵɲɟɧɧɨɝɨ ɪɢɫɤɚ ɫɨɜɟɪɲɟɧɢɹ ȾɌɉ [9].  
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɜɵɹɜɥɟɧɢɸ ɦɟɫɬ ɤɨɧɰɟɧɬɪɚɰɢɹ ȾɌɉ 
ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ, ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɵɟ ɭɱɚɫɬɤɢ 
ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-255 (ɬɚɛɥɢɰɚ 1.7). 
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Ɍɚɛɥɢɰɚ 1.7 – Ⱥɜɚɪɢɣɧɨ-ɨɩɚɫɧɵɟ ɭɱɚɫɬɤɢ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-255  

ɇɨɦɟɪ 
ɤɢɥɨɦɟɬɪɚ 

ȾɌɉ 
2015 

ȾɌɉ 
2016 

ȾɌɉ 
2017 

ȾɌɉ 
2018 

ȼɢɞ 
ȾɌɉ 

ɉɥɚɧ ɞɨɪɨɝɢ 

770 2 5 3 0 ɋɬɨɥɤɧɨɜɟɧɢɹ Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɭɱɚɫɬɨɤ 

795 2 6 1 1 ɋɬɨɥɤɧɨɜɟɧɢɹ Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɭɱɚɫɬɨɤ 

796 6 0 2 1 ɋɬɨɥɤɧɨɜɟɧɢɹ Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɭɱɚɫɬɨɤ 

797 2 2 4 0 ɋɬɨɥɤɧɨɜɟɧɢɹ Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɭɱɚɫɬɨɤ 

808 4 4 3 2 ɋɬɨɥɤɧɨɜɟɧɢɹ Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɭɱɚɫɬɨɤ 

843 3 0 1 0 
ɇɚɟɡɞ ɧɚ 
ɩɟɲɟɯɨɞɚ 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɭɱɚɫɬɨɤ 

844 1 6 1 0 
ɇɚɟɡɞ ɧɚ 
ɩɟɲɟɯɨɞɚ 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɭɱɚɫɬɨɤ 

908 1 1 5 2 ɋɬɨɥɤɧɨɜɟɧɢɹ 
Ɂɚɬɹɠɧɨɣ 
ɩɨɜɨɪɨɬ 

 
 Ⱦɚɥɟɟ ɩɪɨɜɟɞɟɦ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ȾɌɉ ɧɚɢɛɨɥɟɟ ɚɜɚɪɢɣɧɨɝɨ 
ɭɱɚɫɬɤɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-255, 808 ɤɦ.  
 ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ 2019 ɝɨɞɭ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɩɪɨɢɡɨɲɥɨ 1 ȾɌɉ, ɜ 
2020 ɬɚɤɠɟ 1, ɜ 2021 – 0, ɷɬɚ ɬɟɧɞɟɧɰɢɹ ɫɧɢɠɟɧɢɹ ɱɢɫɥɚ ȾɌɉ ɫɜɹɡɚɧɚ ɫ ɬɟɤɭɳɟɣ 
ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɭɱɚɫɬɤɚ. Ɉɞɧɚɤɨ, ɡɚ 5 ɦɟɫɹɰɟɜ 2021 ɝɨɞɚ ɭɠɟ ɡɚɮɢɤɫɢɪɨɜɚɧɨ 3 
ȾɌɉ ɜ ɤɨɬɨɪɵɯ 1 ɱɟɥɨɜɟɤ ɩɨɝɢɛ ɢ 4 ɪɚɧɟɧɵ ɧɚ 810 ɤɦ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ Ɋ-
255. ɇɨɜɵɣ ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɵɣ ɭɱɚɫɬɨɤ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ 
ɫ ɩɪɟɠɧɢɦ ɢ ɢɦɟɟɬ ɢɞɟɧɬɢɱɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɫɫɵ. ȼ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɷɬɢ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɧɟ ɩɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɚ 
ɪɟɡɭɥɶɬɚɬɨɦ ɩɪɟɞɵɞɭɳɢɯ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ ɜ ɞɚɧɧɨɣ ȼɄɊ ɢɦɟɸɬ ɡɧɚɱɟɧɢɟ ɬɨɥɶɤɨ 
ɜ ɱɚɫɬɢ ɚɤɬɭɚɥɶɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɩɪɢɦɟɪɚ) ɢ ɧɟ ɜɥɢɹɸɬ ɧɚ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ, 
ɩɨɷɬɨɦɭ ɩɪɢ ɚɧɚɥɢɡɟ ɫɬɚɬɢɫɬɢɤɢ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜɵɛɨɪɤɚ ȾɌɉ ɩɨ 808 ɤɦ 
ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ Ɋ-255. 
 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ȾɌɉ ɜ ɪɚɦɤɚɯ ɚɭɞɢɬɚ ȻȾȾ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɪɚɮɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɜɵɹɜɥɟɧɢɹ ɧɚɢɛɨɥɟɟ 
ɚɜɚɪɢɣɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝɢ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ «ɫɤɨɥɶɡɹɳɟɟ ɨɤɧɨ», ɤɨɬɨɪɨɟ 
ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɜɫɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɞɨɪɨɝɢ (ɪɢɫɭɧɨɤ 1.6). ȿɫɥɢ ɜ «ɨɤɧɨ» 
ɩɨɩɚɞɚɟɬ ɭɱɚɫɬɨɤ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ȾɌɉ, ɬɨ ɨɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 
ɦɟɫɬɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ. 
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Ɋɢɫɭɧɨɤ 1.6 – «ɋɤɨɥɶɡɹɳɟɟ ɨɤɧɨ» ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɦɟɫɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ 
 
 ɉɪɢ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ ɚɜɚɪɢɣɧɨɫɬɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ  ɢɫɩɨɥɶɡɨɜɚɬɶ  
ɦɟɬɨɞ  «ɫɤɨɥɶɡɹɳɟɝɨ ɨɤɧɚ», ɤɨɝɞɚ  ɭɱɚɫɬɨɤ ɚɧɚɥɢɡɚ ɧɚɯɨɞɢɬɫɹ  ɜ ɞɢɚɩɚɡɨɧɟ 100-
600 ɦ.  
 Ⱥɧɚɥɢɡɢɪɭɹ ɤɚɪɬɨɱɤɢ ȽɂȻȾȾ, ɧɚ ɦɟɫɬɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ȾɌɉ ɮɟɞɟɪɚɥɶɧɨɣ 
ɬɪɚɫɫɵ Ɋ-255 808 ɤɦ ɢɡ 13 ȾɌɉ, 8 ɩɪɨɢɡɨɲɥɢ ɧɚ ɤɦ 808+150, 5 ɧɚ ɤɦ 808+50, 
ɩɨɷɬɨɦɭ ɦɟɬɨɞ «ɫɤɨɥɶɡɹɳɟɝɨ ɨɤɧɚ» ɩɪɢɦɟɧɢɦ ɞɥɹ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ. ɇɚ ɪɢɫɭɧɤɟ 
1.7 ɩɪɟɞɫɬɚɜɥɟɧ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ȾɌɉ. 
 

 
 

Ɋɢɫɭɧɨɤ 1.7 – Ɍɨɩɨɝɪɚɮɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ȾɌɉ ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɨɝɨ ɭɱɚɫɬɤɚ 
ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-255, 808 ɤɦ 
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 ɂɡ ɪɢɫɭɧɤɚ 1.7 ɜɢɞɧɨ, ɱɬɨ ɧɚ ɞɚɧɧɨɦ ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɨɦ ɭɱɚɫɬɤɟ, ɜɵɹɜɥɟɧɨ 
2 ɦɟɫɬɚ ɫ ɩɨɜɵɲɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ȾɌɉ.  
 Ⱥɧɚɥɢɡɢɪɭɹ ɤɚɪɬɨɱɤɢ ȾɌɉ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ, ɜɵɹɜɥɟɧɨ, ɱɬɨ ɢɡ 13 ȾɌɉ 
ɡɚ 4 ɝɨɞɚ ɫ 2015 ɩɨ 2018 ɝɝ. 8 – ɜɫɬɪɟɱɧɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɢɞɨɜ 
ɫɬɨɥɤɧɨɜɟɧɢɣ ɧɚ ɭɱɚɫɬɤɟ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-255, 808 ɤɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 1.8  

 
Ɋɢɫɭɧɨɤ 1.8 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɢɞɨɜ ɫɬɨɥɤɧɨɜɟɧɢɣ ɧɚ ɭɱɚɫɬɤɟ ɮɟɞɟɪɚɥɶɧɨɣ 

ɬɪɚɫɫɵ Ɋ-255, 808 ɤɦ 
  
 1.4 ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 
 ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ 
ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɪɨɯɨɞɹɳɢɯ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, 
ɩɪɟɨɛɥɚɞɚɟɬ ɬɟɧɞɟɧɰɢɹ ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɨɞɧɚɤɨ 
ɨɛɳɢɣ ɭɪɨɜɟɧɶ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɵɫɨɤɢɣ. ɂɡ ɚɧɚɥɢɡɚ ȾɌɉ 
ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɜɢɞɨɦ 
ȾɌɉ ɹɜɥɹɸɬɫɹ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɫɪɟɞɢ ɫɬɨɥɤɧɨɜɟɧɢɣ – ɜɫɬɪɟɱɧɵɟ (61%).  
 ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɜ ɞɚɧɧɨɣ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɛɭɞɭɬ 
ɩɪɨɜɨɞɢɬɶɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɰɟɥɶɸ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ 
ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɬɢɡɵ ȾɌɉ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ. 
 Ɂɚɞɚɱɚɦɢ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ: 

- ɩɪɨɜɟɫɬɢ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ȾɌɉ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ 
Ɍɋ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ; 

- ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɪɨɜɟɫɬɢ ɩɪɨɜɟɪɤɭ ɚɞɟɤɜɚɬɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɨɣ 
ɦɟɬɨɞɢɤɢ. 
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 2 ɂɡɭɱɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɜɨɩɪɨɫɚ 
 
 2.1 Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɢ ɷɤɫɩɟɪɬɢɡɵ ɜɫɬɪɟɱɧɵɯ 
ɫɬɨɥɤɧɨɜɟɧɢɣ Ɍɋ 
 
 ɋɬɨɥɤɧɨɜɟɧɢɹ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦ ɜɢɞɨɦ ȾɌɉ, ɢɯ ɪɚɡɞɟɥɹɸɬ ɧɚ:  
 - ɜɫɬɪɟɱɧɵɟ; 
 - ɩɨɩɭɬɧɵɟ; 
 - ɩɟɪɟɤɪɟɫɬɧɵɟ. 
 Ʉɚɤ ɛɵɥɨ ɜɵɹɫɧɟɧɨ ɪɚɧɟɟ ɜɫɬɪɟɱɧɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɧɚɢɛɨɥɶɲɟɣ ɬɹɠɟɫɬɶɸ ɩɨɫɥɟɞɫɬɜɢɣ ȾɌɉ ɢ ɢɯ ɪɚɫɫɥɟɞɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɨɣ ɬɟɦɨɣ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ.  
 ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɫɩɟɪɬɢɡɵ ȾɌɉ ɜɫɬɪɟɱɧɨɟ ɫɬɨɥɤɧɨɜɟɧɢɟ – ɫɬɨɥɤɧɨɜɟɧɢɟ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɭ ɤɨɬɨɪɵɯ ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ ɭɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ 
ɫɤɨɪɨɫɬɟɣ ɷɬɢɯ ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɜɟɧ 180 ɝɪɚɞɭɫɨɜ. 
 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɩɟɪɟɤɪɵɬɢɹ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɜɫɬɪɟɱɧɵɟ ɩɪɹɦɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɪɚɡɞɟɥɹɸɬ ɧɚ: ɰɟɧɬɪɚɥɶɧɵɟ (ɜɟɤɬɨɪɵ 
ɫɤɨɪɨɫɬɟɣ ɰɟɧɬɪɨɜ ɦɚɫɫ ɧɚ ɨɞɧɨɣ ɥɢɧɢɢ), ɤɚɫɚɬɟɥɶɧɵɟ, ɜɧɟɰɟɧɬɪɚɥɶɧɵɟ [10]. 
ɋɯɟɦɵ ɜɫɬɪɟɱɧɵɟ ɫɬɨɥɤɧɨɜɟɧɢɣ ɩɨ ɫɬɟɩɟɧɢ ɩɟɪɟɤɪɵɬɢɹ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɚɯ 2.1. 
 

 
(ɚ – ɰɟɧɬɪɚɥɶɧɨɟ, ɛ – ɜɧɟɰɟɧɬɪɚɥɶɧɨɟ, ɜ – ɤɚɫɚɬɟɥɶɧɨɟ) 

 
Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɵ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɩɨ ɫɬɟɩɟɧɢ ɩɟɪɟɤɪɵɬɢɹ 
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 ȼɫɬɪɟɱɧɨɟ ɫɬɨɥɤɧɨɜɟɧɢɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɫɤɨɥɤɨɜ 
ɢ ɜɧɭɲɢɬɟɥɶɧɵɦɢ ɪɚɫɫɬɨɹɧɢɹɦɢ ɦɟɠɞɭ Ɍɋ ɜ ɢɯ ɤɨɧɟɱɧɨɦ ɩɨɥɨɠɟɧɢɢ. ȿɫɥɢ 
ɜɟɫɚ ɢ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɡɥɢɱɧɵɟ, ɚɜɬɨɦɨɛɢɥɶ, ɦɚɫɫɚ ɤɨɬɨɪɨɝɨ ɦɟɧɶɲɟ 
ɢɥɢ ɦɟɧɶɲɟ ɟɝɨ ɫɤɨɪɨɫɬɶ, ɛɭɞɟɬ ɨɬɛɪɨɲɟɧ ɧɚ ɛɨɥɶɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ 
ɭɞɚɪɚ. 
 ɋɪɟɞɢ ɜɢɞɨɜ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɩɨ ɫɬɟɩɟɧɢ ɩɟɪɟɤɪɵɬɢɹ 
ɩɪɟɨɛɥɚɞɚɸɬ ɜɧɟɰɟɧɬɪɚɥɶɧɵɟ ȾɌɉ ɫɨ ɫɬɟɩɟɧɶɸ ɩɟɪɟɤɪɵɬɢɹ ɨɤɨɥɨ 40% [11]. 
ɋɯɟɦɚ ɜɧɟɰɟɧɬɪɚɥɶɧɨɝɨ ɜɫɬɪɟɱɧɨɝɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 

 
 

Ɋɢɫɭɧɨɤ 2.2 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɋ ɩɪɢ ɜɫɬɪɟɱɧɨɦ ɜɧɟɰɟɧɬɪɚɥɶɧɨɦ 
ɫɬɨɥɤɧɨɜɟɧɢɢ 

 
 ɉɪɢ ɜɫɬɪɟɱɧɨɦ ɜɧɟɰɟɧɬɪɚɥɶɧɨɦ ɫɬɨɥɤɧɨɜɟɧɢɢ ɧɚ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ Ɍɋ 
ɫɨɜɟɪɲɚɸɬ ɩɟɪɟɦɟɳɟɧɢɟ ɫ ɪɚɡɜɨɪɨɬɨɦ ɩɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɫ 
ɨɬɤɥɨɧɟɧɢɟɦ ɰɟɧɬɪɚ ɦɚɫɫ ɧɚ ɫɬɨɪɨɧɭ ɫɜɨɟɝɨ  ɞɜɢɠɟɧɢɹ. 
 ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɡɧɚɱɢɦɨɫɬɢ, ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ, 
ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɧɚ ɦɟɫɬɟ ȾɌɉ: 
 - ɤɨɨɪɞɢɧɚɬɵ ɫɥɟɞɨɜ ɲɢɧ Ɍɋ ɧɚ ɩɨɞɯɨɞɟ ɤ ɦɟɫɬɭ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɪɟɡɤɨɟ 
ɢɡɦɟɧɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɫɥɟɞɨɜ, ɫɥɟɞɵ ɛɨɤɨɜɨɝɨ ɫɤɨɥɶɠɟɧɢɹ ɲɢɧ ɩɪɢ ɪɚɡɜɨɪɨɬɟ 
Ɍɋ; 
 - ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɫɵɩɢ ɡɟɦɥɢ, ɨɫɤɨɥɤɨɜ, ɫɬɟɤɨɥ ɢ ɩɥɚɫɬɦɚɫɫ, ɩɹɬɟɧ ɦɚɫɥɚ, 
ɬɨɫɨɥɚ; ɫɥɟɞɵ ɨɬ ɞɟɬɚɥɟɣ, ɝɪɭɡɚ; 
 - ɪɚɡɦɟɪɵ ɢ ɯɚɪɚɤɬɟɪ ɩɨɜɪɟɠɞɟɧɢɣ Ɍɋ; 
 - ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɋ ɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɩɨɫɥɟ ȾɌɉ. 
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 ɇɚɢɛɨɥɶɲɭɸ ɢɧɮɨɪɦɚɰɢɸ ɞɚɸɬ ɫɥɟɞɵ ɲɢɧ Ɍɋ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝɢ. 
Ɍɚɤ, ɟɫɥɢ ɧɚ ɦɟɫɬɟ ȾɌɉ ɛɵɥɢ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɫɥɟɞɵ ɬɨɪɦɨɠɟɧɢɹ Ɍɋ-1 ɞɨ 
ɫɬɨɥɤɧɨɜɟɧɢɹ, ɬɨ ɩɨ ɢɯ ɨɛɪɵɜɭ ɢ ɧɚɱɚɥɭ ɛɨɤɨɜɨɝɨ ɫɤɨɥɶɠɟɧɢɹ ɦɨɠɧɨ ɜɩɨɥɧɟ 
ɞɨɫɬɨɜɟɪɧɨ ɧɚɣɬɢ ɩɨɥɨɠɟɧɢɟ ɷɬɨɝɨ Ɍɋ ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɚ Ɍɋ-2 ɧɚ 
ɦɚɫɲɬɚɛɧɨɣ ɫɯɟɦɟ ɪɚɡɦɟɫɬɢɬɶ ɜ ɤɨɧɬɚɤɬɟ ɫ Ɍɋ-1 ɫ ɭɱɟɬɨɦ ɩɨɜɪɟɠɞɟɧɢɣ 
ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ. ɉɪɢ ɷɬɨɦ ɧɟɥɶɡɹ ɫɬɵɤɨɜɚɬɶ ɩɨɜɪɟɠɞɟɧɧɵɟ ɦɚɲɢɧɵ ɫ ɰɟɥɶɸ 
ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɚ ɦɟɠɞɭ ɧɢɦɢ, ɬɚɤ ɤɚɤ ɡɨɧɵ ɫɦɹɬɢɹ ɨɛɪɚɡɭɸɬɫɹ ɜ ɫɥɨɠɧɨɦ 
ɩɪɨɰɟɫɫɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ɍɋ ɫ ɪɚɡɜɨɪɨɬɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɧɚ ɛɨɥɶɲɨɣ 
ɭɝɨɥ ɞɨ ɪɚɫɫɨɟɞɢɧɟɧɢɹ.  
 ȿɫɥɢ Ɍɋ ɜɯɨɞɢɥɢ ɜ ɡɨɧɭ ɤɨɧɬɚɤɬɚ ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ, ɬɨ ɢɡ-ɡɚ ɜɟɪɨɹɬɧɨɝɨ 
ɡɚɤɥɢɧɢɜɚɧɢɹ ɩɟɪɟɞɧɢɯ ɤɨɥɟɫ ɩɪɢ ɭɞɚɪɟ ɢ ɪɚɡɜɨɪɨɬɟ Ɍɋ ɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ 
ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɨɫɬɚɜɚɬɶɫɹ ɫɥɟɞɵ ɲɢɧ. ȼ ɧɨɱɧɨɟ ɜɪɟɦɹ ɩɪɢ ɩɥɨɯɨɦ 
ɨɫɜɟɳɟɧɢɢ ɨɧɢ ɦɚɥɨɡɚɦɟɬɧɵ, ɨɫɨɛɟɧɧɨ ɧɚ ɨɛɥɟɞɟɧɟɥɨɣ ɞɨɪɨɝɟ. Ɉɫɚɞɤɢ ɜ ɜɢɞɟ 
ɞɨɠɞɹ ɢ ɫɧɟɝɚ, ɚ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɩɪɨɯɨɞɹɳɢɟ ɩɨ ɡɨɧɟ ɫɬɨɥɤɧɨɜɟɧɢɹ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ Ɍɋ ɞɨ ɩɪɢɟɡɞɚ ɫɨɬɪɭɞɧɢɤɨɜ ȽɂȻȾȾ ɭɧɢɱɬɨɠɚɸɬ ɷɬɢ ɫɥɟɞɵ. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɢɡɦɟɥɶɱɚɸɬɫɹ ɢ ɪɚɫɬɚɫɤɢɜɚɸɬɫɹ ɲɢɧɚɦɢ ɨɫɤɨɥɤɢ, ɡɟɦɥɹ ɢ ɞɪ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɜ ɡɨɧɟ ɨɫɤɨɥɤɨɜ ɢ ɨɫɵɩɢ, ɱɚɫɬɨ ɛɟɡ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɨɩɢɫɚɧɢɹ ɢ 
ɮɢɤɫɢɪɨɜɚɧɢɹ ɷɬɨɣ ɡɨɧɵ ɧɚ ɫɯɟɦɟ ȾɌɉ ɧɚɧɨɫɹɬ ɬɨɱɤɢ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ 
ɩɨɤɚɡɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ [10].  
 
 2.2 Ɉɫɨɛɟɧɧɨɫɬɢ ɮɢɤɫɚɰɢɢ ɫɥɟɞɨɜ ɧɚ ɦɟɫɬɟ ɩɪɨɢɫɲɟɫɬɜɢɹ ɩɪɢ 
ɜɫɬɪɟɱɧɨɦ ɫɬɨɥɤɧɨɜɟɧɢɢ 
 
 Ⱦɨ ɧɚɱɚɥɚ ɮɢɤɫɚɰɢɢ ɫɥɟɞɨɜ ɧɚ ɦɟɫɬɟ ɩɪɨɢɫɲɟɫɬɜɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɝɪɚɧɢɰɵ ɡɨɧɵ ɨɫɦɨɬɪɚ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɭɱɚɫɬɨɤ ɞɨɪɨɝɢ 
ɫɨ ɫɥɟɞɚɦɢ, ɨɛɪɚɡɨɜɚɜɲɢɦɢɫɹ ɩɪɢ ȾɌɉ, ɚ ɬɚɤɠɟ ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ 
ɨɤɚɡɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ ɪɚɡɜɢɬɢɹ ȾɌɉ: 
 - ɨɛɴɟɤɬɵ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɨɛɡɨɪɧɨɫɬɶ ɞɥɹ ɭɱɚɫɬɧɢɤɨɜ ȾɌɉ (ɡɞɚɧɢɹ, 
ɞɨɪɨɠɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɡɚɛɨɪɵ, ɡɟɥɟɧɵɟ ɧɚɫɚɠɞɟɧɢɹ, ɫɬɨɹɳɢɟ ɬɪɚɧɫɩɨɪɬɧɵɟ 
ɫɪɟɞɫɬɜɚ ɢ ɬ.ɩ.); 
 - ɩɪɟɩɹɬɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɜɵɧɭɠɞɚɬɶ ɭɱɚɫɬɧɢɤɨɜ ȾɌɉ ɢɡɦɟɧɢɬɶ 
ɫɤɨɪɨɫɬɶ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ (ɨɝɪɚɠɞɟɧɢɹ, ɫɬɨɹɳɢɣ ɬɪɚɧɫɩɨɪɬ, ɞɟɮɟɤɬɵ 
ɞɨɪɨɝɢ ɢ ɬ.ɩ.); 
 - ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɜɢɠɟɧɢɹ (ɪɚɡɦɟɬɤɚ, ɫɜɟɬɨɮɨɪɵ, 
ɞɨɪɨɠɧɵɟ ɡɧɚɤɢ).  
 ɋɥɟɞɭɟɬ ɭɤɚɡɵɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɞɨɪɨɠɧɵɟ ɡɧɚɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɝɪɚɧɢɰɚɯ 
ɡɨɧɵ ɨɫɦɨɬɪɚ, ɧɨ ɢ ɡɧɚɤɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɡɚ ɟɟ ɩɪɟɞɟɥɚɦɢ, ɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɭɱɚɫɬɨɤ ɞɨɪɨɝɢ, ɝɞɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɨɢɡɨɲɥɨ ȾɌɉ. 
 ɋɩɟɰɢɮɢɤɚ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɢɫɲɟɫɬɜɢɹ ɨɩɪɟɞɟɥɹɟɬ ɬɚɤɬɢɤɭ 
ɟɝɨ ɩɪɨɜɟɞɟɧɢɹ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫɥɟɞɭɟɬ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɫɥɟɞɵ ɢ ɨɛɴɟɤɬɵ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɭɧɢɱɬɨɠɟɧɵ ɥɢɛɨ ɜɢɞɨɢɡɦɟɧɟɧɵ ɩɪɨɟɡɠɚɸɳɢɦ 
ɬɪɚɧɫɩɨɪɬɨɦ ɢɡ-ɡɚ ɚɬɦɨɫɮɟɪɧɵɯ ɢ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢɥɢ ɩɨ ɞɪɭɝɢɦ 
ɩɪɢɱɢɧɚɦ. Ɂɚɬɟɦ ɮɢɤɫɢɪɭɸɬɫɹ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɫɥɟɞɵ (ɩɨɜɪɟɠɞɟɧɢɹ ɧɚ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ ɢ ɨɛɴɟɤɬɚɯ ɨɤɪɭɠɚɸɳɟɣ ɨɛɫɬɚɧɨɜɤɢ; ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
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ɷɥɟɦɟɧɬɵ ɞɨɪɨɝɢ ɢ ɢɯ ɪɚɡɦɟɪɵ; ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɨɪɨɠɧɵɯ ɡɧɚɤɨɜ, ɪɚɡɦɟɬɤɢ, 
ɨɝɪɚɠɞɟɧɢɣ). 
 ɉɪɢɦɟɧɟɧɢɟ ɜ ɯɨɞɟ ɨɫɦɨɬɪɚ ɮɨɬɨɫɴɟɦɤɢ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɥɧɟɟ ɢ 
ɤɚɱɟɫɬɜɟɧɧɟɟ ɩɪɨɜɟɫɬɢ ɮɢɤɫɢɪɨɜɚɧɢɟ ɫɥɟɞɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɧɚ 
ɦɟɫɬɟ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɚ ɬɚɤɠɟ ɧɚɦɧɨɝɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 
ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɭɫɥɨɜɢɹɦɢ ɦɟɫɬɚ ɩɪɨɢɫɲɟɫɬɜɢɹ ɢ ɢɯ ɢɡɭɱɟɧɢɹ ɥɢɰɚɦɢ, 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɩɪɢɧɢɦɚɜɲɢɦɢ ɭɱɚɫɬɢɟ ɜ ɨɫɦɨɬɪɟ. 
 Ɏɢɤɫɚɰɢɹ ɫɥɟɞɨɜ ɢ ɨɛɴɟɤɬɨɜ ɧɚ ɦɟɫɬɟ ȾɌɉ ɫ ɩɨɦɨɳɶɸ ɮɨɬɨɫɴɟɦɤɢ 
ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɩɪɚɜɢɥɚɦ ɤɪɢɦɢɧɚɥɢɫɬɢɱɟɫɤɨɣ ɫɭɞɟɛɧɨɣ ɤɪɢɦɢɧɚɥɢɫɬɢɱɟɫɤɨɣ 
ɦɚɫɲɬɚɛɧɨɣ ɮɨɬɨɫɴɟɦɤɢ. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ «Ɉɫɦɨɬɪ ɦɟɫɬɚ ȾɌɉ», 
ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɋɥɟɞɫɬɜɟɧɧɵɦ ɞɟɩɚɪɬɚɦɟɧɬɨɦ ɆȼȾ Ɋɨɫɫɢɢ ɫɨɜɦɟɫɬɧɨ ɫ ɎȽɄɍ 
«ɗɄɐ ɆȼȾ Ɋɨɫɫɢɢ» ɢ ȽɍɈȻȾȾ ɆȼȾ Ɋɨɫɫɢɢ [12]. 
 ɉɪɢ ɮɢɤɫɚɰɢɹ ɫɥɟɞɨɜ ɧɚ ɞɨɪɨɝɟ ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɭɸɳɟɟ. 
 - ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɫɴɟɦɤɟ ɦɟɪɧɵɣ ɨɛɴɟɤɬ ɢɥɢ ɥɸɛɨɣ ɢɧɨɣ ɩɪɟɞɦɟɬ ɫ 
ɢɡɜɟɫɬɧɵɦ ɪɚɡɦɟɪɨɦ; 
 - ɮɢɤɫɢɪɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɭɱɚɫɬɤɚ ɞɨɪɨɝɢ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɢɡɨɲɥɨ ȾɌɉ, ɚ 
ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɢɥɢ ɩɪɟɞɦɟɬɨɜ ɧɚ ɧɟɣ ɩɪɨɜɨɞɢɬɶ 
ɢɯ ɨɬɞɟɥɶɧɭɸ ɮɨɬɨɫɴɟɦɤɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɥɟɦɟɧɬɨɜ ɞɨɪɨɝɢ; 
 - ɞɟɥɚɬɶ ɮɨɬɨɝɪɚɮɢɢ ɦɟɫɬ ɪɚɫɩɨɥɨɠɟɧɢɣ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɚ ɬɚɤɠɟ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɞ ɧɢɦɢ. ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ (ɞɚɠɟ ɤɨɝɞɚ ɢɞɟɬ ɫɧɟɝ ɢɥɢ ɞɨɠɞɶ) 
ɩɨɞ ɚɜɬɨɦɨɛɢɥɹɦɢ ɨɫɬɚɸɬɫɹ ɭɱɚɫɬɤɢ ɫɥɟɞɨɜ ɢɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɩɨ ɤɨɬɨɪɵɦ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɤɨɧɟɱɧɨɦ 
ɷɬɚɩɟ. ɇɟɨɛɯɨɞɢɦɨ ɭɞɟɥɢɬɶ ɜɧɢɦɚɧɢɟ ɨɫɦɨɬɪɭ ɤɨɥɟɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɢɯ 
ɩɨɜɪɟɠɞɟɧɢɹɦ; 
 - ɮɢɤɫɢɪɨɜɚɬɶ ɧɚɱɚɥɨ ɢ ɨɤɨɧɱɚɧɢɟ ɫɥɟɞɨɜ ɤɨɥɟɫ ɢɥɢ ɱɚɫɬɟɣ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ, ɢɯ ɤɨɧɮɢɝɭɪɚɰɢɸ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɟɫɬɚ ɢɡɥɨɦɨɜ ɢɥɢ ɫɞɜɢɝɚ (ɩɪɢ ɢɯ 
ɧɚɥɢɱɢɢ); 
 - ɩɪɨɜɨɞɢɬɶ ɮɨɬɨɮɢɤɫɚɰɢɸ ɯɚɪɚɤɬɟɪɚ ɫɥɟɞɚ: 
 1) ɫɥɟɞɵ ɤɚɱɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɚɱɟɧɢɹ ɤɨɥɟɫɚ ɜ ɫɜɨɛɨɞɧɨɦ 
(ɜɟɞɨɦɨɦ) ɢɥɢ ɬɹɝɨɜɨɦ (ɜɟɞɭɳɟɦ) ɪɟɠɢɦɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ 
ɤɨɥɟɫɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɩɪɨɞɨɥɶɧɨɦ ɢ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɹɯ, ɤɨɝɞɚ ɪɢɫɭɧɨɤ ɩɪɨɬɟɤɬɨɪɚ ɲɢɧɵ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ 
ɫɥɟɞɨɜɨɫɩɪɢɧɢɦɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɡ ɜɢɞɢɦɨɝɨ ɢɫɤɚɠɟɧɢɹ. ɇɚ ɫɧɟɝɭ ɢ ɩɨɱɜɟ 
ɨɧɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɛɴɟɦɧɵɟ ɨɬɩɟɱɚɬɤɢ ɪɢɫɭɧɤɚ ɩɪɨɬɟɤɬɨɪɚ ɲɢɧɵ; ɧɚ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɦ ɩɨɤɪɵɬɢɢ — ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɫɥɟɞɵ ɧɚɫɥɨɟɧɢɹ; 
 2) ɫɥɟɞɵ ɬɨɪɦɨɠɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɤɨɥɶɠɟɧɢɹ ɤɨɥɟɫɚ ɜ 
ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ Ɍɋ. ɇɚ ɚɫɮɚɥɶɬɢɪɨɜɚɧɧɵɯ 
ɩɨɤɪɵɬɢɹɯ ɷɬɨ ɫɦɚɡɚɧɧɚɹ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɬɟɦɧɚɹ ɩɨɥɨɫɚ, ɚ ɧɚ 
ɮɭɧɬɨɜɵɯ — ɪɚɡɪɵɯɥɟɧɧɚɹ ɛɨɪɨɡɞɚ. 
  Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɹɦɨɥɢɧɟɣɧɵɦɢ ɢ ɧɟɫɤɨɥɶɤɨ ɞɭɝɨɨɛɪɚɡɧɵɦɢ. 
ɗɥɟɦɟɧɬɵ ɪɢɫɭɧɤɚ ɩɪɨɬɟɤɬɨɪɚ ɩɪɨɬɢɜɨɞɟɣɫɬɜɭɸɬ ɩɨɫɬɭɩɚɬɟɥɶɧɨɦɭ ɞɜɢɠɟɧɢɸ 
Ɍɋ, ɩɨɷɬɨɦɭ ɢɯ ɨɬɨɛɪɚɠɟɧɢɹ ɨɤɚɡɵɜɚɸɬɫɹ ɜɵɬɹɧɭɬɵɦɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɟɝɨ 
ɞɜɢɠɟɧɢɹ. ȼ ɞɚɧɧɨɦ ɫɥɟɞɟ ɦɨɠɧɨ ɪɚɡɥɢɱɢɬɶ ɩɪɨɞɨɥɶɧɵɟ ɤɚɧɚɜɤɢ ɪɢɫɭɧɤɚ 
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ɩɪɨɬɟɤɬɨɪɚ; ɫɬɪɭɤɬɭɪɭ ɨɬɨɛɪɚɠɟɧɢɣ ɩɨɩɟɪɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɢɫɭɧɤɚ ɩɪɨɬɟɤɬɨɪɚ 
ɪɚɡɥɢɱɢɬɶ ɧɟɥɶɡɹ; 
 3) ɫɥɟɞɵ ɛɨɤɨɜɨɝɨ ɫɤɨɥɶɠɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɫɤɨɥɶɠɟɧɢɢ ɤɨɥɟɫ ɜ 
ɛɨɤɨɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɩɪɢ ɡɚɧɨɫɟ Ɍɋ, ɞɜɢɠɟɧɢɢ ɜ ɩɨɜɨɪɨɬɟ, 
ɫɬɨɥɤɧɨɜɟɧɢɢ. ɑɚɳɟ ɜɫɟɝɨ ɷɬɢ ɫɥɟɞɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɞɭɝɨɨɛɪɚɡɧɨ, ɩɪɢɱɟɦ 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɥɟɞɚɦɢ ɲɢɧ ɥɟɜɵɯ ɢ ɩɪɚɜɵɯ ɤɨɥɟɫ ɢɡɦɟɧɹɟɬɫɹ; ɬɚɤɠɟ ɦɨɠɟɬ 
ɢɦɟɬɶ ɦɟɫɬɨ ɢɯ ɜɡɚɢɦɧɨɟ ɩɟɪɟɫɟɱɟɧɢɟ; 
 4) ɫɥɟɞɵ ɩɟɪɟɦɟɳɟɧɢɹ ɧɚ ɫɩɭɳɟɧɧɨɦ ɤɨɥɟɫɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ 
ɩɪɹɦɨɥɢɧɟɣɧɨ ɢɥɢ ɞɭɝɨɨɛɪɚɡɧɨ; ɩɪɢ ɷɬɨɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ 
ɞɨɪɨɝɢ ɨɛɪɚɡɭɟɬɫɹ ɫɥɟɞ ɫ ɧɟɪɨɜɧɵɦɢ ɤɪɚɹɦɢ ɢ ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɧɚɫɥɨɟɧɢɟɦ 
ɪɟɡɢɧɵ. 
 - ɮɢɤɫɢɪɨɜɚɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɫɵɩɢ ɝɪɹɡɢ ɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, ɤɨɬɨɪɨɟ 
ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. ɉɪɢ ɷɬɨɦ 
ɫɥɟɞɭɟɬ, ɢɫɩɨɥɶɡɭɹ ɨɫɜɟɬɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɨɢɡɜɟɫɬɢ ɨɫɦɨɬɪ ɢ 
ɫɮɨɬɨɝɪɚɮɢɪɨɜɚɬɶ ɚɪɤɢ ɤɨɥɟɫ ɢ ɷɥɟɦɟɧɬɵ ɩɨɞɜɟɫɤɢ, ɫ ɤɨɬɨɪɵɯ ɦɨɝɥɨ ɩɪɨɢɡɨɣɬɢ 
ɨɫɵɩɚɧɢɟ ɮɭɧɬɚ. 
 Ⱦɨɫɬɚɬɨɱɧɨ ɱɚɫɬɨ ɨɫɵɩɶ ɦɨɠɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɧɟ ɫ ɦɟɫɬɚ ɧɚɢɛɨɥɶɲɟɣ 
ɞɟɮɨɪɦɚɰɢɢ ɤɭɡɨɜɚ Ɍɋ, ɚ ɬɚɦ, ɝɞɟ ɷɬɨɬ ɝɪɭɧɬ ɧɚɯɨɞɢɥɫɹ (ɚɪɤɢ ɤɨɥɟɫ, ɷɥɟɦɟɧɬɵ 
ɩɨɞɜɟɫɤɢ, ɞɧɢɳɟ ɚɜɬɨɦɨɛɢɥɹ ɢ ɬ.ɞ.). ɇɚɩɪɢɦɟɪ, ɫɬɨɥɤɧɨɜɟɧɢɟ ɞɜɭɯ ɚɜɬɨɦɨɛɢɥɟɣ 
ɩɪɨɢɡɨɲɥɨ ɩɟɪɟɞɧɢɦɢ ɱɚɫɬɹɦɢ, ɚ ɨɫɵɩɶ ɨɛɪɚɡɨɜɚɥɚɫɶ ɢɡ ɡɚɞɧɟɣ ɚɪɤɢ Ɍɋ. ɗɬɨ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɹɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɟɚɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ 
ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ; 
 - ɮɢɤɫɢɪɨɜɚɬɶ ɪɚɡɦɟɪɵ ɨɫɵɩɟɣ ɨɫɤɨɥɤɨɜ ɢ ɮɪɚɝɦɟɧɬɨɜ ɩɥɚɫɬɦɚɫɫɨɜɵɯ 
ɞɟɬɚɥɟɣ ɬɚɤ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɩɪɨɜɟɫɬɢ ɢɯ ɫɨɨɬɧɟɫɟɧɢɟ ɫ ɲɢɪɢɧɨɣ ɞɨɪɨɝɢ ɢɥɢ 
ɩɨɥɨɫɨɣ ɞɜɢɠɟɧɢɹ; 
 - ɨɬɨɛɪɚɠɚɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɬɞɟɥɢɜɲɢɯɫɹ ɞɟɬɚɥɟɣ Ɍɋ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɷɥɟɦɟɧɬɨɜ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ. 
 ɇɚ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɦɨɬɪɚ ɦɟɫɬɚ ɩɪɨɢɫɲɟɫɬɜɢɹ ɢɡ ɡɨɧɵ ȾɌɉ 
ɧɟɨɛɯɨɞɢɦɨ ɭɛɪɚɬɶ ɥɸɞɟɣ ɢ Ɍɋ, ɧɟ ɭɱɚɫɬɜɨɜɚɜɲɢɟ ɜ ɧɟɦ. Ⱦɜɢɠɟɧɢɟ ɩɨ ɭɱɚɫɬɤɭ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɧɚ ɦɨɦɟɧɬ ɮɨɬɨɮɢɤɫɚɰɢɢ ɩɟɪɟɤɪɵɜɚɟɬɫɹ. 
 ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɫɦɨɬɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, ɞɥɹ 
ɩɨɞɫɜɟɬɤɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɨɫɜɟɳɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɜɵɟɡɞɧɨɣ ɝɪɭɩɩɵ; 
ɩɪɢ ɷɬɨɦ ɨɧ ɞɨɥɠɟɧ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɬɚɤ, ɱɬɨɛɵ ɧɟ ɡɚɤɪɵɜɚɬɶ ɫɨɛɨɣ ɨɛɴɟɤɬɵ 
ɜɟɳɧɨɣ ɨɛɫɬɚɧɨɜɤɢ. 
 ɉɪɢ ɨɫɦɨɬɪɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜɫɟ ɩɨɜɪɟɠɞɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɡɨɧɵ. ɗɬɢ ɡɨɧɵ ɦɨɝɭɬ ɛɵɬɶ ɜɵɛɪɚɧɵ ɢɫɯɨɞɹ ɢɡ ɦɟɫɬɚ 
ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɯɚɪɚɤɬɟɪɚ ɩɨɜɪɟɠɞɟɧɢɣ, ɧɚɩɪɚɜɥɟɧɢɹ. Ɍɚɤɨɟ ɪɚɡɞɟɥɟɧɢɟ 
ɩɨɡɜɨɥɢɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɨɛɪɚɡɨɜɚɧɢɹ ɡɨɧ ɩɨɜɪɟɠɞɟɧɢɣ ɢ 
ɡɚɬɟɦ ɫɨɨɬɧɟɫɬɢ ɢɯ ɫ ɷɬɚɩɚɦɢ ɦɟɯɚɧɢɡɦɚ ȾɌɉ. Ɍɟɦ ɛɨɥɟɟ ɜɚɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɚɤɨɟ ɪɚɡɞɟɥɟɧɢɟ, ɤɨɝɞɚ ɜ ȾɌɉ ɭɱɚɫɬɜɨɜɚɥɨ ɧɟɫɤɨɥɶɤɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
Ɏɨɬɨɝɪɚɮɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɞɟɥɚɸɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɪɧɨɝɨ ɨɛɴɟɤɬɚ. 
ɉɪɢ ɷɬɨɦ ɧɚ ɨɛɡɨɪɧɵɯ ɮɨɬɨɝɪɚɮɢɹɯ ɦɟɪɧɵɣ ɨɛɴɟɤɬ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ 
ɜɢɞɟɧ [12]. 
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 ɉɪɢ ɨɫɦɨɬɪɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɩɪɚɜɢɥɚ. 
 Ɏɢɤɫɢɪɨɜɚɬɶ ɨɛɳɢɣ ɜɢɞ ɚɜɬɨɦɨɛɢɥɹ (ɬ.ɟ. ɜɢɞɵ ɚɜɬɨɦɨɛɢɥɹ ɫɨ ɜɫɟɯ 
ɫɬɨɪɨɧ); ɩɪɢ ɷɬɨɦ ɮɨɬɨɝɪɚɮɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɞɟɥɚɧɵ ɬɚɤ, ɱɬɨɛɵ ɛɵɥɨ ɩɨɧɹɬɧɨ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɨɧ ɩɨɜɪɟɠɞɟɧɢɣ (ɪɢɫɭɧɨɤ 2.3, ɚ-ɝ). 
 Ɏɢɤɫɢɪɨɜɚɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɨɧ ɩɨɜɪɟɠɞɟɧɢɣ ɚɜɬɨɦɨɛɢɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
 

 
 

Ɋɢɫɭɧɨɤ 2.3 – Ɉɛɳɢɣ ɜɢɞ ɮɢɤɫɚɰɢɢ ɩɨɜɪɟɠɞɟɧɢɣ Ɍɋ 
 

 ɋɞɟɥɚɬɶ ɫɧɢɦɤɢ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɷɬɢɯ ɡɨɧɚɯ ɢ ɨɩɪɟɞɟɥɢɬɶ ɢɯ ɯɚɪɚɤɬɟɪ ɢ 
ɧɚɩɪɚɜɥɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ 
ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɦɚɤɪɨɫɴɟɦɤɭ [12]. 
 ɉɪɢ ɨɫɦɨɬɪɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɥɟɫɧɵɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ» ɝɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ ɢ ɚɜɬɨɛɭɫɵ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ ɢ ɩɚɫɫɚɠɢɪɨɜ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 
ɬɚɯɨɝɪɚɮɚɦɢ. Ɍɚɯɨɝɪɚɮɚɦɢ ɨɛɨɪɭɞɭɸɬɫɹ ɬɚɤɠɟ ɚɜɬɨɦɨɛɢɥɢ ɢ ɚɜɬɨɛɭɫɵ, 
ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɢɧɨɫɬɪɚɧɧɵɦ ɩɟɪɟɜɨɡɱɢɤɚɦ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɦɟɠɞɭɧɚɪɨɞɧɵɟ ɩɟɪɟɜɨɡɤɢ ɩɚɫɫɚɠɢɪɨɜ ɢ ɝɪɭɡɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, Ɍɋ ɦɨɝɭɬ ɛɵɬɶ 
ɨɛɨɪɭɞɨɜɚɧɵ ɢ ɢɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ (Ƚɥɨɧɚɫɫ, ɜɢɞɟɨɪɟɝɢɫɬɪɚɬɨɪɵ), 
ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɢɫɲɟɫɬɜɢɢ. 
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 2.3 ȼɟɪɨɹɬɧɵɣ ɦɟɯɚɧɢɡɦ ȾɌɉ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ 
 
 Ⱦɥɹ ɨɬɜɟɬɚ ɧɚ ɜɨɩɪɨɫɵ ɩɨɫɬɚɜɥɟɧɧɵɟ ɷɤɫɩɟɪɬɭ ɩɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ȾɌɉ 
ɧɟɨɛɯɨɞɢɦɨ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɦɟɯɚɧɢɡɦ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɪɨɢɫɲɟɫɬɜɢɹ. 
 Ɇɟɯɚɧɢɡɦ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɢɫɲɟɫɬɜɢɹ – ɷɬɨ ɩɪɨɰɟɫɫ 
ɫɛɥɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɫ ɦɟɫɬɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɨɣ 
ɫɢɬɭɚɰɢɢ (ɦɟɫɬɨɦ ɧɚɟɡɞɚ, ɫɬɨɥɤɧɨɜɟɧɢɹ, ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɬ.ɩ.) ɫ ɦɨɦɟɧɬɚ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɝɥɚɫɧɨɣ ɨɫɬɚɧɨɜɤɢ ɢ ɩɪɨɰɟɫɫ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɞɨ 
ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɧɚɫɬɭɩɥɟɧɢɟ ɜɪɟɞɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɟɤɪɚɳɚɟɬɫɹ [13].  
 ɉɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ 
ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ȾɌɉ «ɩɨ ɜɪɟɦɟɧɢ ɢ ɩɨɥɨɠɟɧɢɸ ɭɱɚɫɬɧɢɤɨɜ». 
 Ɉɛɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɞɨɪɨɠɧɨɣ ɫɢɬɭɚɰɢɢ ɜɨ ɜɪɟɦɟɧɢ ɜ 
ɜɢɞɟ ɫɦɟɧɵ ɞɨɪɨɠɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɯɚɪɚɤɬɟɪɧɵɦɢ ɮɚɡɚɦɢ ȾɌɉ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.4. 
 

 
 

Ɋɢɫɭɧɨɤ 2.4 – Ɋɚɡɜɢɬɢɟ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɬɭɚɰɢɢ ɜɨ ɜɪɟɦɟɧɢ 
  
 ɇɚɱɚɥɶɧɚɹ ɮɚɡɚ  ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɭɱɚɫɬɧɢɤɨɜ: ɫɤɨɪɨɫɬɶ ɩɨ ɜɪɟɦɟɧɢ, ɩɨɥɨɠɟɧɢɟ ɧɚ ɞɨɪɨɝɟ, ɧɚɥɢɱɢɟ Ɍɋ 
ɩɨɩɭɬɧɵɯ ɜɩɟɪɟɞɢ, ɫɡɚɞɢ, ɜ ɫɨɫɟɞɧɢɯ ɪɹɞɚɯ, ɜɢɞɢɦɨɫɬɶ, ɨɛɡɨɪɧɨɫɬɶ, ɬɪɚɟɤɬɨɪɢɹ; 
ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɫɨɫɬɨɹɧɢɟɦ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ; ɧɚɥɢɱɢɟɦ ɫɪɟɞɫɬɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɞɜɢɠɟɧɢɟɦ ɢ ɞɪ. 
 Ɉɩɚɫɧɚɹ ɮɚɡɚ (ɨɛɫɬɚɧɨɜɤɚ) ɜɨɡɧɢɤɚɟɬ ɜ ɦɨɦɟɧɬ ɨɛɴɟɤɬɢɜɧɨɣ ɨɩɚɫɧɨɫɬɢ 
ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɞɜɢɠɟɧɢɹ. ɉɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɧɚ ɡɚɝɨɪɨɞɧɵɯ 
ɬɪɚɫɫɚɯ ɦɨɦɟɧɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɨɣ ɫɢɬɭɚɰɢɢ ɩɨɹɜɥɹɟɬɫɹ ɩɪɢ ɜɵɟɡɞɟ ɧɚ 
ɩɨɥɨɫɭ ɜɫɬɪɟɱɧɨɝɨ ɞɜɢɠɟɧɢɹ ɨɞɧɨɝɨ ɢɡ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (ɫɦɟɳɟɧɢɟ 
ɜɫɬɪɟɱɧɨɝɨ Ɍɋ ɤ ɨɫɟɜɨɣ ɥɢɧɢɢ ɞɨɪɨɝɢ). ȼ ɨɩɚɫɧɨɣ ɮɚɡɟ ɭɱɚɫɬɧɢɤɢ ȾɌɉ ɩɪɢ 
ɫɜɨɟɜɪɟɦɟɧɧɨɦ ɩɪɢɧɹɬɢɢ ɦɟɪ ɟɳɟ ɪɚɫɩɨɥɚɝɚɸɬ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɩɪɟɞɨɬɜɪɚɬɢɬɶ ȾɌɉ (ɪɢɫɭɧɨɤ 2.5). 
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Ɋɢɫɭɧɨɤ 2.5 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɋ ɜ ɦɨɦɟɧɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɨɣ 
ɨɛɫɬɚɧɨɜɤɢ 

 
 Ⱥɜɚɪɢɣɧɚɹ ɮɚɡɚ (ɨɛɫɬɚɧɨɜɤɚ) ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɭɠɟ ɧɟɬ 
ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ȾɌɉ ɢ ɨɧɨ ɫɬɚɧɨɜɢɬɫɹ ɧɟɢɡɛɟɠɧɵɦ. 
ɗɬɚ ɮɚɡɚ ɦɨɠɟɬ ɫɨɜɩɚɞɚɬɶ ɫ ɨɩɚɫɧɨɣ ɢ ɡɚɦɟɧɹɬɶ ɟɟ, ɬ.ɟ. ɜ ɤɚɤɨɣ-ɬɨ ɧɚɱɚɥɶɧɨɣ 
ɨɛɫɬɚɧɨɜɤɟ ɜɧɟɡɚɩɧɵɦɢ ɞɟɣɫɬɜɢɹɦɢ ɨɞɧɨɝɨ ɢɡ ɭɱɚɫɬɧɢɤɨɜ ȾɌɉ ɢɥɢ ɩɨɹɜɥɟɧɢɟɦ 
ɧɟɜɢɞɢɦɨɝɨ ɞɨ ɷɬɨɝɨ ɩɪɟɩɹɬɫɬɜɢɹ ɫɨɡɞɚɟɬɫɹ ɫɪɚɡɭ ɚɜɚɪɢɣɧɚɹ ɨɛɫɬɚɧɨɜɤɚ. 
Ɉɛɫɬɨɹɬɟɥɶɫɬɜɚ ɫɨɡɞɚɧɢɹ ɚɜɚɪɢɣɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɨɛɵɱɧɨ ɮɨɪɦɢɪɭɸɬ ɝɥɚɜɧɭɸ 
ɩɪɢɱɢɧɭ ȾɌɉ. Ɍɚɤ, ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɚɜɚɪɢɣɧɚɹ ɨɛɫɬɚɧɨɜɤɚ  ɦɨɠɟɬ 
ɛɵɬɶ ɫɨɡɞɚɧɚ, ɜɵɩɨɥɧɟɧɢɟɦ ɦɚɧɟɜɪɚ ɨɛɝɨɧɚ ɤɨɝɞɚ ɜɨɞɢɬɟɥɶ ɧɟ ɫɭɦɟɥ ɜɵɛɪɚɬɶ 
ɧɟɨɛɯɨɞɢɦɵɣ ɢɧɬɟɪɜɚɥ ɞɨ ɜɫɬɪɟɱɧɨɝɨ Ɍɋ, ɥɢɛɨ ɩɪɢ ɫɨɜɟɪɲɟɧɢɢ ɨɛɝɨɧɚ 
ɜɨɞɢɬɟɥɶ ɨɛɝɨɧɹɟɦɨɝɨ Ɍɋ ɭɜɟɥɢɱɢɥ ɫɤɨɪɨɫɬɶ ɢ ɬɟɦ ɫɚɦɵɦ ɜɨɞɢɬɟɥɶ 
ɨɛɝɨɧɹɸɳɟɝɨ Ɍɋ ɧɟ ɢɦɟɥ ɜɨɡɦɨɠɧɨɫɬɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɟɪɧɭɬɶɫɹ ɧɚ ɫɜɨɸ ɩɨɥɨɫɭ 
ɞɜɢɠɟɧɢɹ.  
 Ⱥɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɨɞɧɨɡɧɚɱɧɨ 
ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɦɨɦɟɧɬɨɦ ɩɟɪɜɨɝɨ ɤɨɧɬɚɤɬɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. ɗɬɨ ɨɛɳɢɣ 
ɦɨɦɟɧɬ ɞɥɹ ɤɨɧɮɥɢɤɬɭɸɳɢɯ ɭɱɚɫɬɧɢɤɨɜ ȾɌɉ, ɨɬ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɜ ɟɞɢɧɨɦ 
ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ ɪɚɫɫɱɢɬɵɜɚɬɶ ɢɯ ɜɡɚɢɦɧɨɟ ɩɨɥɨɠɟɧɢɟ ɞɨ ɷɬɨɝɨ ɦɨɦɟɧɬɚ ɢ 
ɩɨɫɥɟ ɧɟɝɨ. ɉɨɷɬɨɦɭ ɨɩɪɟɞɟɥɟɧɢɟ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȾɌɉ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɢ ɤɨɨɪɞɢɧɚɬ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɞɨɪɨɝɢ ɹɜɥɹɟɬɫɹ 
ɜɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ, ɛɟɡ ɪɟɲɟɧɢɹ ɤɨɬɨɪɨɣ ɞɨɫɬɨɜɟɪɧɨ ɢɥɢ ɯɨɬɹ ɛɵ 
ɩɪɢɛɥɢɠɟɧɧɨ ɧɟɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɡɚɢɦɧɨɟ ɩɨɥɨɠɟɧɢɟ ɭɱɚɫɬɧɢɤɨɜ ɜ 
ɯɚɪɚɤɬɟɪɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɦɨɦɟɧɬ ɨɛɴɟɤɬɢɜɧɨɣ ɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɢɦɟɪ ɩɟɪɟɫɟɱɟɧɢɹ ɨɫɟɜɨɣ ɥɢɧɢɢ ɞɨɪɨɝɢ ɢ ɬ.ɩ. (ɪɢɫɭɧɨɤ 2.6). 
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Ɋɢɫɭɧɨɤ 2.6 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɋ ɜ ɦɨɦɟɧɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɚɜɚɪɢɣɧɨɣ ɨɛɫɬɚɧɨɜɤɢ 

 
 Ʉɭɥɶɦɢɧɚɰɢɨɧɧɚɹ ɮɚɡɚ ɧɚɱɢɧɚɟɬɫɹ ɨɬ ɩɟɪɜɨɝɨ ɤɨɧɬɚɤɬɚ ɤɨɧɮɥɢɤɬɭɸɳɢɯ 
ɭɱɚɫɬɧɢɤɨɜ ɞɜɢɠɟɧɢɹ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɢɯ ɪɚɫɯɨɠɞɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɸɬ 
ɜɡɚɢɦɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ Ɍɋ, ɞɟɮɨɪɦɚɰɢɢ ɢ ɪɚɡɪɭɲɟɧɢɹ, ɩɨɥɭɱɚɸɬ ɬɪɚɜɦɵ 
ɜɨɞɢɬɟɥɢ ɢ ɩɚɫɫɚɠɢɪɵ, ɬɨ ɟɫɬɶ ɧɚɫɬɭɩɚɸɬ ɬɹɠɟɥɵɟ ɩɨɫɥɟɞɫɬɜɢɹ (ɪɢɫɭɧɨɤ 2.7). 
 

 
 
Ɋɢɫɭɧɨɤ 2.7 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɋ ɜ ɤɭɥɶɦɢɧɚɰɢɨɧɧɨɣ ɮɚɡɟ ɫɬɨɥɤɧɨɜɟɧɢɹ 
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 Ʉɨɧɟɱɧɚɹ ɮɚɡɚ ȾɌɉ ɧɚɱɢɧɚɟɬɫɹ ɫ ɪɚɡɞɟɥɟɧɢɹ ɫɬɨɥɤɧɭɜɲɢɯɫɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. Ɉɧɚ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɢ Ɍɋ. ȼ ɩɪɨɰɟɫɫɟ 
ɷɬɨɣ ɮɚɡɵ ɦɨɝɭɬ ɩɪɨɢɡɨɣɬɢ ɞɪɭɝɢɟ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɧɚɟɡɞɵ ɢ ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɜ 
ɤɸɜɟɬ (ɪɢɫɭɧɨɤ 2.8).  
 

 
 

Ɋɢɫɭɧɨɤ 2.8 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɋ ɜ ɤɨɧɟɱɧɨɣ ɮɚɡɟ ɫɬɨɥɤɧɨɜɟɧɢɹ 
 
 ȼ ɤɨɧɰɟ ɬɚɤɨɣ ɧɟɨɞɧɨɡɧɚɱɧɨɣ ɩɨ ɜɪɟɦɟɧɢ ɢ ɦɟɯɚɧɢɡɦɭ ɤɨɧɟɱɧɨɣ ɮɚɡɵ 
ɭɱɚɫɬɧɢɤɢ ȾɌɉ ɨɫɬɚɸɬɫɹ ɜ ɧɟɩɨɞɜɢɠɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɮɢɤɫɢɪɭɸɬɫɹ ɧɚ ɫɯɟɦɚɯ ɢ 
ɜ ɩɪɨɬɨɤɨɥɚɯ ɨɫɦɨɬɪɚ ɦɟɫɬɚ ȾɌɉ. ɗɬɢɦ ɩɨɥɨɠɟɧɢɹɦ ɭɞɟɥɹɟɬɫɹ ɦɧɨɝɨ ɜɧɢɦɚɧɢɹ 
ɩɪɢ ɨɫɦɨɬɪɟ ɦɟɫɬɚ ȾɌɉ ɢ ɱɚɫɬɨ ɧɟ ɩɪɢɥɚɝɚɸɬ ɞɨɥɠɧɵɯ ɭɫɢɥɢɣ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɢ 
ɮɢɤɫɢɪɨɜɚɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɩɪɢɡɧɚɤɨɜ ɢɦɟɧɧɨ ɦɟɫɬɚ ɩɟɪɜɨɝɨ ɤɨɧɬɚɤɬɚ – ɷɬɨɝɨ 
ɜɚɠɧɟɣɲɟɝɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɨɛɴɟɤɬɢɜɧɨɝɨ ɪɚɫɫɥɟɞɨɜɚɧɢɹ 
ȾɌɉ  [10]. 
 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ TC ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɧɢɤɚɸɳɢɦɢ ɜ 
ɩɪɨɰɟɫɫɟ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ ɫɢɥɚɦɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɮɢɝɭɪɚɰɢɢ 
ɤɨɧɬɚɤɬɢɪɨɜɚɜɲɢɯ ɱɚɫɬɟɣ ɨɧɢ ɜɨɡɧɢɤɚɸɬ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɜ ɪɚɡɧɵɟ 
ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ, ɢɡɦɟɧɹɹɫɶ ɩɨ ɜɟɥɢɱɢɧɟ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɞɜɢɠɟɧɢɹ TC 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ. 
 ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɢɥ ɩɪɨɢɫɯɨɞɢɬ ɜɡɚɢɦɧɨɟ ɜɧɟɞɪɟɧɢɟ ɢ ɨɛɳɚɹ 
ɞɟɮɨɪɦɚɰɢɹ ɤɨɪɩɭɫɨɜ Ɍɋ, ɢɡɦɟɧɹɸɬɫɹ ɫɤɨɪɨɫɬɶ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢ 
ɟɝɨ ɧɚɩɪɚɜɥɟɧɢɟ, ɜɨɡɧɢɤɚɟɬ ɪɚɡɜɨɪɨɬ TC ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ. 
ɋɢɥɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɨɡɧɢɤɚɸɳɢɦ ɩɪɢ ɭɞɚɪɟ ɡɚɦɟɞɥɟɧɢɟɦ, 
ɤɨɬɨɪɨɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɫɬɨɹɧɢɹ, ɧɚ ɤɨɬɨɪɨɟ TC ɩɪɨɞɜɢɝɚɸɬɫɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɜ ɩɪɨɰɟɫɫɟ ɝɚɲɟɧɢɹ ɫɤɨɪɨɫɬɢ ɷɬɢɦɢ ɫɢɥɚɦɢ (ɜ 
ɩɪɨɰɟɫɫɟ ɜɡɚɢɦɧɨɝɨ ɜɧɟɞɪɟɧɢɹ). 
 ɑɟɦ ɛɨɥɟɟ ɠɟɫɬɤɢɦɢ ɢ ɩɪɨɱɧɵɦɢ ɱɚɫɬɹɦɢ ɤɨɧɬɚɤɬɢɪɨɜɚɥɢ TC ɩɪɢ 
ɫɬɨɥɤɧɨɜɟɧɢɢ, ɬɟɦ ɦɟɧɶɲɟ (ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ) ɛɭɞɟɬ ɝɥɭɛɢɧɚ 
ɜɡɚɢɦɧɨɝɨ ɜɧɟɞɪɟɧɢɹ, ɬɟɦ ɛɨɥɶɲɟ ɡɚɦɟɞɥɟɧɢɟ ɢɡ-ɡɚ ɫɧɢɠɟɧɢɹ ɜɪɟɦɟɧɢ ɩɚɞɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɜɡɚɢɦɧɨɝɨ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ. 
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 Ɇɟɯɚɧɢɡɦ ȾɌɉ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɧɚɢɛɨɥɟɟ ɪɚɡɧɨɨɛɪɚɡɟɧ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ȾɌɉ ɢɡ-ɡɚ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ ɜ ɦɨɦɟɧɬ ɤɨɧɬɚɤɬɚ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɨɞɧɚɤɨ ɩɪɨɫɥɟɠɢɜɚɸɬɫɹ ɨɛɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɩɪɨɬɟɤɚɧɢɹ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɭɞɚɪɚ. 
 ɉɪɢ ɛɥɨɤɢɪɭɸɳɟɦ ɷɤɫɰɟɧɬɪɢɱɧɨɦ ɜɫɬɪɟɱɧɨɦ ɫɬɨɥɤɧɨɜɟɧɢɢ ɧɚ TC 
ɞɟɣɫɬɜɭɸɬ ɫɢɥɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɜɨɪɨɬ TC ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɜɨɡɧɢɤɲɟɝɨ ɢɧɟɪɰɢɨɧɧɨɝɨ ɦɨɦɟɧɬɚ – ɬɟɦ ɛɨɥɟɟ ɪɟɡɤɢɣ, ɱɟɦ 
ɛɨɥɶɲɟ ɷɤɫɰɟɧɬɪɢɱɧɨɫɬɶ ɭɞɚɪɚ. ɉɪɢ ɷɬɨɦ, ɟɫɥɢ ɫɬɨɥɤɧɨɜɟɧɢɟ ɩɪɨɞɨɥɶɧɨɟ, 
ɰɟɧɬɪ ɬɹɠɟɫɬɢ TC ɫɦɟɳɚɟɬɫɹ ɨɬ ɥɢɧɢɢ ɭɞɚɪɚ ɢ TC ɤ ɦɨɦɟɧɬɭ ɜɵɯɨɞɚ ɢɡ 
ɤɨɧɬɚɤɬɚ ɩɪɢɨɛɪɟɬɚɟɬ ɧɨɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ. ɉɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ TC 
ɪɚɫɯɨɞɹɬɫɹ ɩɨɞ ɧɟɤɨɬɨɪɵɦ ɭɝɥɨɦ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɟɫɥɢ ɦɟɠɞɭ ɧɢɦɢ ɧɟ ɩɪɨɢɡɨɲɥɨ 
ɫɰɟɩɥɟɧɢɹ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɡɜɨɪɚɱɢɜɚɹɫɶ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɟɣɫɬɜɨɜɚɜɲɟɝɨ 
ɢɧɟɪɰɢɨɧɧɨɝɨ ɦɨɦɟɧɬɚ. 
 ɉɪɢ ɩɪɨɞɨɥɶɧɨɦ ɫɤɨɥɶɡɹɳɟɦ ɫɬɨɥɤɧɨɜɟɧɢɢ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ 
ɢɦɩɭɥɶɫɨɜ ɫɢɥ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɤɥɨɧɹɬɶɫɹ ɨɬ 
ɩɪɨɞɨɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ «ɪɚɫɤɥɢɧɢɜɚɧɢɹ» Ɍɋ, ɤɨɝɞɚ ɩɪɨɢɫɯɨɞɢɬ 
ɜɡɚɢɦɧɨɟ ɨɬɛɪɚɫɵɜɚɧɢɟ ɤɨɧɬɚɤɬɢɪɨɜɚɜɲɢɯ ɭɱɚɫɬɤɨɜ ɜ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. ɉɪɢ ɷɬɨɦ TC ɬɚɤɠɟ ɪɚɫɯɨɞɹɬɫɹ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɫɬɨɪɨɧɵ ɨɬ 
ɩɪɨɞɨɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ, ɧɨ ɨɬɛɪɚɫɵɜɚɧɢɟ ɤɨɧɬɚɤɬɢɪɨɜɚɜɲɢɯ ɭɱɚɫɬɤɨɜ 
ɜɵɡɵɜɚɟɬ ɪɚɡɜɨɪɨɬ TC ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɟɫɥɢ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ 
ɜɟɤɬɨɪɨɜ ɢɦɩɭɥɶɫɨɜ ɫɢɥ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɯɨɞɢɬ ɜɩɟɪɟɞɢ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ Ɍɋ, 
ɢɥɢ ɜ ɬɨɦ ɠɟ ɧɚɩɪɚɜɥɟɧɢɢ, ɟɫɥɢ ɨɧɚ ɩɪɨɯɨɞɢɬ ɫɡɚɞɢ. 
 ȼɥɢɹɧɢɟ ɜɢɞɚ TC ɧɚ ɟɝɨ ɪɚɡɜɨɪɨɬ ɜ ɩɪɨɰɟɫɫɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɫɜɹɡɚɧɨ ɫ 
ɦɚɫɫɨɣ TC ɢ ɟɝɨ ɝɚɛɚɪɢɬɚɦɢ: ɱɟɦ ɛɨɥɶɲɟ ɦɚɫɫɚ ɢ ɝɚɛɚɪɢɬɵ (ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ), ɬɟɦ ɦɟɧɶɲɟ ɭɝɨɥ ɪɚɡɜɨɪɨɬɚ TC 
ɤ ɦɨɦɟɧɬɭ ɜɵɯɨɞɚ ɟɝɨ ɢɡ ɤɨɧɬɚɤɬɚ ɫ ɞɪɭɝɢɦ Ɍɋ. 
 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ TC ɜ ɩɪɨɰɟɫɫɟ ɫɬɨɥɤɧɨɜɟɧɢɹ – ɜɬɨɪɚɹ ɫɬɚɞɢɹ ɦɟɯɚɧɢɡɦɚ 
ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ, ɹɜɥɹɸɳɚɹɫɹ ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɦɟɠɞɭ ɬɟɦ, ɱɬɨ ɩɪɨɢɡɨɲɥɨ 
ɞɨ ɢ ɩɨɫɥɟ ɧɟɝɨ. 
 Ⱦɥɹ ɫɥɟɞɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ ɨɫɧɨɜɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɭɫɬɚɧɨɜɥɟɧɢɟ ɬɨɝɨ, 
ɱɬɨ ɩɪɨɢɡɨɲɥɨ ɞɨ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɬ.ɟ. ɧɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɦɟɯɚɧɢɡɦɚ 
ɫɬɨɥɤɧɨɜɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɷɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ ɞɟɣɫɬɜɢɹ ɜɨɞɢɬɟɥɹ. ȼ 
ɬɨ ɠɟ ɜɪɟɦɹ ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɫɥɟɞɨɜ ɢ ɞɪɭɝɢɯ ɩɪɢɡɧɚɤɨɜ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɨɫɬɚɟɬɫɹ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ.  
 
 2.4 Ɉɫɧɨɜɧɵɟ ɜɨɩɪɨɫɵ, ɬɪɟɛɭɸɳɢɟ ɷɤɫɩɟɪɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 
 ɉɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ȾɌɉ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ  ɤɪɭɝ ɜɨɩɪɨɫɨɜ, ɤɨɬɨɪɵɟ 
ɬɪɟɛɭɸɬ ɷɤɫɩɟɪɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɟ ɜɨɩɪɨɫɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɷɤɫɩɟɪɬɢɡɵ ȾɌɉ ɫɜɹɡɚɧɵ: 
 - ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (ɩɪɢɱɢɧɵ ɢ ɜɪɟɦɹ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɢɯ ɨɛɧɚɪɭɠɟɧɢɹ, 
ɜɥɢɹɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɧɚ ɪɚɛɨɬɭ ɦɟɯɚɧɢɡɦɨɜ ɢ ɞɜɢɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɫɪɟɞɫɬɜɚ); 
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 - ɫ ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɦɟɯɚɧɢɡɦɚ ɩɪɨɢɫɲɟɫɬɜɢɹ (ɨɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ, 
ɜɪɟɦɟɧɢ, ɯɚɪɚɤɬɟɪɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɪɚɫɫɬɨɹɧɢɣ, 
ɩɪɟɨɞɨɥɟɜɚɟɦɵɯ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢ ɩɟɲɟɯɨɞɚɦɢ, ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ 
ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ, ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɢɱɢɧɧɨɣ 
ɫɜɹɡɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦɢ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɪɨɢɫɲɟɫɬɜɢɹ ɢ ɬ. ɩ.); 
 - ɫ ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɩɪɨɢɫɲɟɫɬɜɢɹ (ɨɩɪɟɞɟɥɟɧɢɟ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɞɜɢɠɟɧɢɹ, 
ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɩɭɬɢ, ɛɟɡɨɩɚɫɧɨɣ ɞɢɫɬɚɧɰɢɢ, ɛɟɡɨɩɚɫɧɵɯ ɩɪɢɟɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɬ. ɩ.); 
 - ɫ ɜɵɹɫɧɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɥɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɞɟɣɫɬɜɢɣ ɭɱɚɫɬɧɢɤɨɜ 
ɞɜɢɠɟɧɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɉɪɚɜɢɥ ɞɜɢɠɟɧɢɹ ɢ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ 
(ɭɫɬɚɧɨɜɥɟɧɢɟ ɞɟɣɫɬɜɢɣ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ, 
ɢ ɩɪɢɱɢɧɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɷɬɢɦɢ ɞɟɣɫɬɜɢɹɦɢ ɢ ɩɪɨɢɫɲɟɫɬɜɢɟɦ, ɪɟɲɟɧɢɟ 
ɜɨɩɪɨɫɚ ɨ ɬɨɦ, ɤɚɤ ɞɨɥɠɧɵ ɛɵɥɢ ɞɟɣɫɬɜɨɜɚɬɶ ɭɱɚɫɬɧɢɤɢ ɞɜɢɠɟɧɢɹ, ɢ ɬ. ɩ.) [13]. 
 Ƚɥɚɜɧɵɦ ɜɨɩɪɨɫɨɦ ɩɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɹɜɥɹɟɬɫɹ 
ɜɨɩɪɨɫ ɨ ɪɚɫɩɨɥɨɠɟɧɢɢ Ɍɋ ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ  ɞɪɭɝɚ ɢ 
ɷɥɟɦɟɧɬɨɜ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, ɚ ɬɚɤɠɟ ɭɝɥɚ ɢɯ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬ.ɟ 
ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɜɟɪɨɹɬɧɨɝɨ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ.  
 
 2.5 Ⱥɧɚɥɢɡ ɮɚɤɬɨɪɨɜ ɜɥɢɹɸɳɢɯ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɞɜɢɠɟɧɢɹ Ɍɋ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɢɯ ɫɬɨɥɤɧɨɜɟɧɢɹ   
 
 ȼ ɰɟɥɨɦ, ɧɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɦɟɯɚɧɢɡɦɚ ȾɌɉ ɢ ɨɩɪɟɞɟɥɟɧɢɟ 
ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ Ɍɋ ɜɥɢɹɟɬ ɦɧɨɠɟɫɬɜɨ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ, ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ, ɫɨ ɫɛɨɪɨɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɢɯ ɩɨɥɧɨɬɵ.  
 ɉɨɞ ɩɚɪɚɦɟɬɪɚɦɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɢɦɟɸɳɢɦɢ ɡɧɚɱɟɧɢɹ 
ɩɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɩɨɧɢɦɚɸɬɫɹ: ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
Ɍɋ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɬɨɪɦɨɠɟɧɢɹ, ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ Ɍɋ ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ, 
ɫɤɨɪɨɫɬɶ Ɍɋ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɬɨɪɦɨɡɧɨɣ ɩɭɬɶ Ɍɋ, ɪɚɫɫɬɨɹɧɢɟ ɭɞɚɥɟɧɢɹ Ɍɋ 
ɞɥɹ ɭɫɥɨɜɢɣ ɧɚɟɡɞɚ (ɫɬɨɥɤɧɨɜɟɧɢɹ), ɡɚɦɟɞɥɟɧɢɟ Ɍɋ, ɜɪɟɦɹ ɬɨɪɦɨɠɟɧɢɹ 
(ɬɨɪɦɨɡɧɨɟ ɜɪɟɦɹ) Ɍɋ, ɭɝɨɥ ɞɜɢɠɟɧɢɹ Ɍɋ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ.   
 ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɚɤɬɢɤɟ ɩɪɨɜɟɞɟɧɢɹ ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ 
ɩɚɪɚɦɟɬɪɵ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ.  
Ɍɚɤɠɟ, ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ Ɍɋ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɡ 
ɩɨɤɚɡɚɧɢɣ ɫɜɢɞɟɬɟɥɟɣ ɢ ɫɭɛɴɟɤɬɢɜɧɵɯ ɩɪɢɡɧɚɤɨɜ.  
 Ⱦɥɹ ɩɪɢɧɹɬɢɹ ɜɟɪɧɨɝɨ ɷɤɫɩɟɪɬɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɢ ɷɤɫɩɟɪɬɢɡɟ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɚɜɢɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ.  
ȼɨɡɦɨɠɧɨɫɬɶ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɦɟɫɬɟ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ ɷɤɫɩɟɪɬɧɵɦ ɩɭɬɟɦ ɢ 
ɬɨɱɧɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɤɚɠɞɨɝɨ Ɍɋ ɧɚ ɞɨɪɨɝɟ 
ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɡɚɜɢɫɹɬ ɨɬ ɬɨɝɨ, ɤɚɤɢɦɢ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɨɛ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ ɩɪɨɢɫɲɟɫɬɜɢɹ ɪɚɫɩɨɥɚɝɚɟɬ ɷɤɫɩɟɪɬ ɢ ɧɚɫɤɨɥɶɤɨ ɬɨɱɧɨ 
ɨɩɪɟɞɟɥɟɧɨ ɷɬɨ ɦɟɫɬɨ. 
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 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɥɢ ɭɬɨɱɧɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɋ ɜ ɦɨɦɟɧɬ ɢɯ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɷɤɫɩɟɪɬɭ ɧɭɠɧɵ ɬɚɤɢɟ ɨɛɴɟɤɬɢɜɧɵɟ ɞɚɧɧɵɟ: 
 - ɩɪɨ ɫɥɟɞɵ, ɨɫɬɚɜɥɟɧɧɵɟ Ɍɋ ɧɚ ɦɟɫɬɟ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɨɛ ɢɯ ɯɚɪɚɤɬɟɪɟ, 
ɪɚɫɩɨɥɨɠɟɧɢɟ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ; 
 - ɩɪɨ ɫɥɟɞɵ (ɬɪɚɫɫɵ), ɨɫɬɚɜɥɟɧɧɵɟ ɨɬɛɪɨɲɟɧɧɵɦɢ ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ 
ɨɛɴɟɤɬɚɦɢ:  
  1) ɱɚɫɬɹɦɢ Ɍɋ, ɨɬɞɟɥɢɜɲɢɯɫɹ ɩɪɢ ɭɞɚɪɟ; 
  2) ɝɪɭɡɨɦ, ɤɨɬɨɪɵɣ ɜɵɩɚɥ ɢ ɬ.ɞ.; 
 - ɩɪɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɭɱɚɫɬɤɨɜ ɫɤɨɩɥɟɧɢɹ ɦɟɥɤɢɯ ɱɚɫɬɢɰ, ɤɨɬɨɪɵɟ 
ɨɬɞɟɥɢɥɢɫɶ ɨɬ Ɍɋ: ɡɟɦɥɢ, ɝɪɹɡɶ, ɨɫɤɨɥɤɢ ɫɬɟɤɥɚ, ɭɱɚɫɬɤɢ ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ 
ɠɢɞɤɨɫɬɟɣ; 
 - ɩɪɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ ɢ ɨɛɴɟɤɬɨɜ, ɨɬɛɪɨɲɟɧɧɵɯ ɩɪɢ 
ɫɬɨɥɤɧɨɜɟɧɢɢ; 
 - ɩɪɨ ɩɨɜɪɟɠɞɟɧɢɟ Ɍɋ. 
 ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɷɤɫɩɟɪɬ ɪɚɫɩɨɥɚɝɚɟɬ ɬɨɥɶɤɨ ɧɟɤɨɬɨɪɵɦɢ ɢɡ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɞɚɧɧɵɯ. 
 ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ, ɧɚɫɤɨɥɶɤɨ ɞɨɛɪɨɫɨɜɟɫɬɧɨ ɛɵ ɧɟ 
ɮɢɤɫɢɪɨɜɚɥɚɫɶ ɨɛɫɬɚɧɨɜɤɚ ɧɚ ɦɟɫɬɟ ɩɪɨɢɫɲɟɫɬɜɢɹ ɥɢɰɚɦɢ, ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ 
ɨɩɵɬɚ ɩɪɨɜɟɞɟɧɢɹ ɚɜɬɨɬɟɯɧɢɱɟɫɤɢɯ ɷɤɫɩɟɪɬɢɡ (ɢɥɢ ɧɟ ɡɧɚɸɬ ɦɟɬɨɞɢɤɢ 
ɷɤɫɩɟɪɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ), ɜɫɟ ɠɟ ɭɩɭɳɟɧɢɣ ɧɟ ɢɡɛɟɠɚɬɶ, ɢ ɨɧɢ ɱɚɫɬɨ 
ɹɜɥɹɸɬɫɹ ɩɪɢɱɢɧɨɣ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɨɱɟɧɶ ɜɚɠɧɨ, ɱɬɨɛɵ ɨɫɦɨɬɪ ɦɟɫɬɚ ɩɪɨɢɫɲɟɫɬɜɢɹ ɩɪɨɜɨɞɢɥɫɹ ɫ ɭɱɚɫɬɢɟɦ 
ɫɩɟɰɢɚɥɢɫɬɚ. 
     
 2.6 Ɉɛɡɨɪ ɢ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɢ 
ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ Ɍɋ 
 
 2.6.1 Ɋɚɫɱɟɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ  
 
 ɋɪɟɞɢ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ Ɍɋ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɜɵɲɟ, ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɦɢ ɹɜɥɹɸɬɫɹ ɫɤɨɪɨɫɬɢ Ɍɋ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɬɨɪɦɨɠɟɧɢɹ, ɜ ɦɨɦɟɧɬ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɢ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ Ɍɋ ɞɥɹ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ.  
  Ɋɚɫɱɟɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ ɩɨ ɫɥɟɞɚɦ ɸɡɚ ɢ ɡɚɤɨɧɭ ɫɨɯɪɚɧɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ. 
 ȼ ɨɛɳɟɣ ɩɪɚɤɬɢɤɟ ɫɤɨɪɨɫɬɶ Ɍɋ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ 
ɩɨ ɫɥɟɞɚɦ ɸɡɚ.  
 ȼ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɞɥɹ ɷɤɫɩɟɪɬɨɜ ɢ ɜ ɷɤɫɩɟɪɬɧɨɣ ɩɪɚɤɬɢɤɟ ɧɚɱɚɥɶɧɭɸ 
ɫɤɨɪɨɫɬɶ Ɍɋ ɧɚɯɨɞɹɬ ɩɨ ɫɥɟɞɚɦ ɫɤɨɥɶɠɟɧɢɹ ɲɢɧ ɞɨ ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɢ 
(ɮɨɪɦɭɥɵ 2.1 – 2.3):  
  
  ଴ܸ =  Ͳ,ͷ ∙ 𝜑 ∙ ݆ ∙ ଷݐ + √ʹ ∙ 𝜑 ∙ ݆ ∙ 𝑆ю,                (2.1) 
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ɝɞɟ     ଴ܸ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ Ɍɋ ɜ ɦɨɦɟɧɬ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɬɨɪɦɨɠɟɧɢɢ 
ɦ/ɫ;                
 ;ଷ –  ɜɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ ɡɚɦɟɞɥɟɧɢɹ ɞɨ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ, cݐ 
 ݆ – ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɡɚɦɟɞɥɟɧɢɟ, ɦ/ɫ2; 
 𝑆ю – ɫɥɟɞɵ ɬɨɪɦɨɠɟɧɢɹ, ɦ; 
 𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɲɢɧ ɫ ɞɨɪɨɝɨɣ, ɦ. 
 Ȼɟɪɭɬ ɡɧɚɱɟɧɢɹ 𝑆ю ɩɨ ɧɚɢɛɨɥɶɲɟɣ ɞɥɢɧɟ ɫɥɟɞɨɜ ɫɤɨɥɶɠɟɧɢɹ ɲɢɧ ɡɚɞɧɢɯ 
ɢɥɢ ɩɟɪɟɞɧɢɯ ɤɨɥɟɫ. ȿɫɥɢ ɚɜɬɨɦɨɛɢɥɶ ɫ ɦɟɫɬɚ ȾɌɉ ɛɵɥ ɭɛɪɚɧ, ɬɨ ɜɨɡɧɢɤɚɟɬ 
ɜɨɩɪɨɫ ɨ ɜɨɡɦɨɠɧɨɦ ɢɫɤɥɸɱɟɧɢɢ ɢɡ ɨɛɳɟɣ ɞɥɢɧɵ ɫɥɟɞɨɜ ɪɚɡɦɟɪɚ ɛɚɡɵ 
ɚɜɬɨɦɨɛɢɥɹ (𝑆′ = 𝑆ю – L). ȿɫɥɢ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ ɢɦɟɥ ɦɟɫɬɨ ɪɟɡɤɢɣ ɢ ɜɩɨɥɧɟ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɟɯɨɞ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɫ ɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɰɟɩɥɟɧɢɹ ɧɚ  ɞɪɭɝɭɸ (ɜɵɯɨɞ ɧɚ  ɨɛɨɱɢɧɭ, ɧɚ ɨɛɥɟɞɟɧɟɥɵɣ ɭɱɚɫɬɨɤ ɫ ɱɢɫɬɨɝɨ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɢɥɢ ɧɚɨɛɨɪɨɬ), ɬɨ ɷɬɨ ɭɱɢɬɵɜɚɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  
  
 ଴ܸ =  Ͳ,ͷ ∙ ଷݐ + √ʹ ∙ 𝜑ଵ ∙ ݆ ∙ 𝑆ଵ + ʹ ∙ 𝜑ଶ ∙ ݆ ∙ 𝑆ଶ,               (2.2)  
 
 ɉɪɢ ɧɟɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɨɛɳɟɝɨ ɩɭɬɢ 𝑆ଵ + 𝑆ଶ ɬɪɟɛɭɟɬɫɹ ɞɟɬɚɥɶɧɵɣ 
ɪɚɫɱɟɬ ɫ ɭɱɟɬɨɦ ɧɚɯɨɠɞɟɧɢɹ ɧɚ ɷɬɢɯ ɭɱɚɫɬɤɚɯ ɤɚɠɞɨɣ ɨɫɢ Ɍɋ.  
 ȿɫɥɢ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ ɢɦɟɥɨ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɟ, ɧɚɟɡɞ ɧɚ ɩɪɟɩɹɬɫɬɜɢɟ, 
ɬɨ ɜɧɚɱɚɥɟ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ Ɍɋ ɜ ɦɨɦɟɧɬ ɩɟɪɜɨɝɨ ɤɨɧɬɚɤɬɚ 𝑐ܸ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɪɚɫɱɟɬɧɵɦ ɚɧɚɥɢɡɨɦ ɫɥɨɠɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ɍɋ, 
ɚ ɡɚɬɟɦ ɭɠɟ ɧɚɱɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ:  
  
 ଴ܸ =  Ͳ,ͷ ∙ 𝜑 ∙ ݆ ∙ ଷݐ + √ሺʹ ∙ 𝜑 ∙ ݆ ∙ 𝑆 + 𝑐ܸଶሻ,                (2.3)  
  
 Ʉɨɝɞɚ ɜ ɩɪɨɰɟɫɫɟ ɬɨɪɦɨɠɟɧɢɹ Ɍɋ ɞɜɢɝɚɥɨɫɶ ɫ ɡɚɧɨɫɨɦ ɢ ɜɪɚɳɟɧɢɟɦ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɬɨ ɡɧɚɱɟɧɢɟ S ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɜɡɹɬɶ ɩɨ ɩɭɬɢ 
ɰɟɧɬɪɚ ɦɚɫɫ Ɍɋ.  
 Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɟ ɭɱɢɬɵɜɚɟɬ ɦɧɨɠɟɫɬɜɨ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɡɧɚɱɟɧɢɟ 
ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɡɚɦɟɞɥɟɧɢɹ, ɜɪɟɦɹ ɟɝɨ ɧɚɪɚɫɬɚɧɢɹ ɢ ɧɚ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɜ 
ɰɟɥɨɦ, ɚ ɢɦɟɧɧɨ: ɧɚɥɢɱɢɟ ȺȻɋ, ɬɢɩ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɨɦɟɠɭɬɨɱɧɭɸ 
ɫɬɟɩɟɧɶ ɧɚɝɪɭɡɤɢ, ɫɨɫɬɨɹɧɢɟ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ (ɧɟ ɨɝɪɚɧɢɱɢɜɚɹɫɶ 
ɫɨɫɬɨɹɧɢɟɦ «ɦɨɤɪɵɣ-ɫɭɯɨɣ» ɚɫɮɚɥɶɬ). 
 ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɬɚ ɢ ɧɢɡɤɢɟ ɡɚɬɪɚɬɵ 
ɜɪɟɦɟɧ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɨɜ. 
 Ɍɚɤ ɤɚɤ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɭɱɢɬɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɩɨɬɟɪɢ 
ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ Ɍɋ ɧɚ ɭɱɚɫɬɤɟ ɬɨɪɦɨɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ 
ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ, ɩɨɥɭɱɟɧɧɚɹ ɫɤɨɪɨɫɬɶ Ɍɋ ɜɵɱɢɫɥɹɟɦɚɹ ɩɨ 
ɞɚɧɧɨɦɭ ɦɟɬɨɞɭ,  ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɨɛɳɟɣ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɬɨɪɦɨɠɟɧɢɹ.  
 ɂɫɤɥɸɱɟɧɢɟɦ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɬɨɥɶɤɨ ɜɫɬɪɟɱɧɵɟ ɤɚɫɚɬɟɥɶɧɵɟ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɫ ɧɟɛɨɥɶɲɢɦ ɩɟɪɟɤɪɵɬɢɟɦ, ɜ ɬɚɤɢɯ ɫɥɭɱɚɹɯ Ɍɋ ɦɨɝɭɬ 
ɩɪɨɫɥɟɞɨɜɚɬɶ ɛɟɡ ɪɚɡɜɨɪɨɬɨɜ ɨɬ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɚ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ 
ɪɚɫɫɬɨɹɧɢɟ ɢ ɨɫɬɚɧɨɜɢɬɶɫɹ ɬɨɪɦɨɠɟɧɢɟɦ. 
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 ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɧɭɸ ɫɤɨɪɨɫɬɶ Ɍɋ ɩɟɪɟɞ 
ɧɚɱɚɥɨɦ ɬɨɪɦɨɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ Ɍɋ ɜ ɦɨɦɟɧɬ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɢ ɩɨɫɥɟ ɧɟɝɨ. 
 ɉɨ ɡɚɬɪɚɬɚɦ ɷɧɟɪɝɢɢ ɧɚ ɬɪɟɧɢɟ ɲɢɧ ɩɨ ɞɨɪɨɝɟ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ Ɍɋ ɜ 
ɤɨɧɟɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɦɨɠɧɨ ɧɚɣɬɢ ɢɯ ɨɫɬɚɬɨɱɧɭɸ ɫɤɨɪɨɫɬɶ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ ɜɨ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɪɢ ɩɨɜɨɪɨɬɟ ɩɪɨɞɨɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɲɢɧɵ ɩɨɞ 
ɭɝɥɨɦ ɛɨɥɟɟ 5-7 ɤ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɞɚɠɟ ɧɚ ɫɭɯɨɦ ɚɫɮɚɥɶɬɨɛɟɬɨɧɟ 
ɲɢɧɨɣ ɫɨɡɞɚɟɬɫɹ ɩɪɟɞɟɥɶɧɚɹ ɪɟɚɤɰɢɹ, ɩɨɷɬɨɦɭ ɩɪɚɤɬɢɱɟɫɤɢ ɫ ɫɚɦɨɝɨ ɧɚɱɚɥɚ 
ɪɚɫɯɨɠɞɟɧɢɹ Ɍɋ ɢɯ ɲɢɧɵ ɪɟɚɥɢɡɭɸɬ ɩɨɥɧɨɟ ɫɰɟɩɥɟɧɢɟ ɫ ɞɨɪɨɝɨɣ. 
Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɧɚ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɢ ɜɪɚɳɚɬɟɥɶɧɨɟ 
ɞɜɢɠɟɧɢɟ Ɍɋ ɫɨ ɫɤɨɥɶɠɟɧɢɟɦ ɟɝɨ ɲɢɧ (ɮɨɪɦɭɥɚ 2.4): 
 
 ܸ݉˒ ଶ/ʹ =  ݉ ∙ 𝑔 ∙ 𝜑௫ ∙ 𝑆 +  ʹ݉ ∙ 𝑔 ∙ 𝜑௬ ∙ ܽ ∙ b ∙ γ/(2.4)            ,ܮ 
 
ɝɞɟ 𝜑௫ ɢ 𝜑௬ – ɡɧɚɱɟɧɢɹ ɪɟɚɥɢɡɭɟɦɨɝɨ ɫɰɟɩɥɟɧɢɹ ɜ ɩɪɨɞɨɥɶɧɨɦ ɢ ɛɨɤɨɜɨɦ 
ɧɚɩɪɚɜɥɟɧɢɹɯ;  
 ܽ ɢ b – ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɦɚɫɫ Ɍɋ;  
  – ɭɝɨɥ ɪɚɡɜɨɪɨɬɚ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;  
 𝑆 – ɩɟɪɟɦɟɳɟɧɢɟ ɰɟɧɬɪɚ ɦɚɫɫ Ɍɋ. 
 ȼ ɫɜɹɡɢ ɫ ɧɟɞɨɫɬɚɬɤɨɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ ɩɚɪɚɦɟɬɪɚɦ Ɍɋ ɢ ɫ ɦɟɫɬɚ 
ȾɌɉ ɧɟɨɛɯɨɞɢɦɨ ɜɟɫɬɢ ɩɨɞɨɛɧɵɟ ɪɚɫɱɟɬɵ ɫ ɞɨɩɭɳɟɧɢɹɦɢ ɩɨ ɨɪɢɝɢɧɚɥɶɧɵɦ 
ɦɟɬɨɞɢɤɚɦ. ɉɨɷɬɨɦɭ ɜ ɩɪɚɤɬɢɤɟ ɢɫɩɨɥɶɡɭɸɬ ɢɡɥɨɠɟɧɧɭɸ ɦɟɬɨɞɢɤɭ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɨ ɩɪɢɜɟɞɟɧɧɨɦɭ ɜ ɮɨɪɦɭɥɟ 2.4 ɷɧɟɪɝɟɬɢɱɟɫɤɨɦɭ 
ɛɚɥɚɧɫɭ. ɇɨ ɩɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɩɪɨɫ ɨ ɫɨɨɬɧɨɲɟɧɢɢ 𝜑௫ ɢ 𝜑௬ ɜ 
ɨɛɳɟɣ ɪɟɚɥɢɡɚɰɢɢ ɫɰɟɩɥɟɧɢɹ (ɮɨɪɦɭɥɚ 2.5):  
    
 𝜑ଶ =  𝜑௫ଶ + 𝜑௬ଶ,                 (2.5) 
 
 ɍɱɢɬɵɜɚɟɦ, ɱɬɨ ɫ ɫɚɦɨɝɨ ɧɚɱɚɥɚ ɪɚɫɯɨɠɞɟɧɢɹ Ɍɋ ɢɡ-ɡɚ ɢɯ ɪɚɡɜɨɪɨɬɚ 
ɲɢɧɚɦɢ ɪɟɚɥɢɡɭɟɬɫɹ ɩɨɥɧɨɟ ɫɰɟɩɥɟɧɢɟ, ɚ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɰɟɧɬɪɚ ɦɚɫɫ ɨɬ 
ɧɟɤɨɬɨɪɨɝɨ ɡɧɚɱɟɧɢɹ ɫɧɢɠɚɟɬɫɹ ɞɨ ɧɭɥɹ. ɋɤɨɪɨɫɬɶ ɪɚɡɜɨɪɨɬɚ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 
Ɍɋ ɧɚɱɢɧɚɟɬ ɜɨɡɪɚɫɬɚɬɶ ɨɬ ɧɭɥɹ ɢ ɡɚɬɟɦ ɫɧɢɠɚɟɬɫɹ ɞɨ ɧɭɥɹ. Ɍɟɦɩ ɢɡɦɟɧɟɧɢɹ  
ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɪɚɡɜɨɪɚɱɢɜɚɸɳɟɝɨ ɦɨɦɟɧɬɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɜ ɩɪɨɰɟɫɫɟ 
ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ, ɦɚɫɫɵ ɢ ɛɚɡɵ Ɍɋ, ɤɨɨɪɞɢɧɚɬ ܽ ɢ b ɰɟɧɬɪɚ ɦɚɫɫ Ɍɋ, ɚ ɬɚɤɠɟ 
ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɫɰɟɩɥɟɧɢɹ ɩɨ ɲɢɪɢɧɟ ɞɨɪɨɝɢ ɢ ɫɬɟɩɟɧɢ ɡɚɤɥɢɧɢɜɚɧɢɹ 
(ɪɚɡɜɨɪɨɬɚ) ɥɟɜɨɝɨ ɩɟɪɟɞɧɟɝɨ ɤɨɥɟɫɚ. Ɋɟɚɤɬɢɜɧɵɣ ɦɨɦɟɧɬ ɨɬ ɫɢɥ ɫɰɟɩɥɟɧɢɹ 
ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɚɤɫɢɦɭɦɚ ɩɪɢ ɪɚɡɜɨɪɨɬɟ 
Ɍɋ ɧɚ ɭɝɨɥ  ɨɤɨɥɨ 90. ɇɚ ɷɬɨɦ ɪɚɡɜɨɪɨɬ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɝɨ ɫɰɟɩɥɟɧɢɹ 
ɨɛɵɱɧɨ ɡɚɜɟɪɲɚɟɬɫɹ ɢ ɦɨɠɟɬ ɩɪɨɞɨɥɠɢɬɶɫɹ ɥɢɲɶ ɜ ɫɥɭɱɚɟ ɜɵɯɨɞɚ ɡɚɞɧɢɯ ɤɨɥɟɫ 
Ɍɋ ɧɚ ɨɛɨɱɢɧɭ ɫ ɦɟɧɶɲɢɦ ɭɪɨɜɧɟɦ ɫɰɟɩɥɟɧɢɹ ɢɥɢ ɩɪɢ ɛɨɥɶɲɨɦ ɫɦɟɳɟɧɢɢ 
ɰɟɧɬɪɚ ɦɚɫɫ Ɍɋ ɤ ɡɚɞɧɟɣ ɨɫɢ. ɉɪɢ ɧɢɡɤɨɦ ɫɰɟɩɥɟɧɢɢ ɢ ɛɨɥɶɲɨɦ 
ɪɚɡɜɨɪɚɱɢɜɚɸɳɟɦ ɦɨɦɟɧɬɟ ɪɚɡɜɨɪɨɬ Ɍɋ ɨɛɵɱɧɨ ɩɪɨɞɨɥɠɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ 
ɩɪɨɰɟɫɫɚ ɩɟɪɟɦɟɳɟɧɢɹ ɰɟɧɬɪɚ ɦɚɫɫ ɢ ɟɝɨ ɫɤɨɪɨɫɬɶ ɦɨɠɟɬ ɞɨɫɬɢɱɶ ɦɚɤɫɢɦɭɦɚ 
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ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɨɫɬɚɧɨɜɤɨɣ ɰɟɧɬɪɚ ɦɚɫɫ. ȼɨɡɪɚɫɬɚɟɬ ɢ ɨɛɳɢɣ ɭɝɨɥ  
ɪɚɡɜɨɪɨɬɚ, ɧɨ ɢɡ-ɡɚ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɩɭɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɰɟɧɬɪɚ ɦɚɫɫ 
ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɧɚ ɪɚɡɜɨɪɨɬ Ɍɋ ɜɨɤɪɭɝ ɰɟɧɬɪɚ ɦɚɫɫ ɩɪɢ ɧɢɡɤɨɦ ɫɰɟɩɥɟɧɢɢ 
ɩɨɥɭɱɚɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɵɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɡɚɬɪɚɬɚɦɢ ɷɧɟɪɝɢɢ ɧɚ 
ɩɟɪɟɦɟɳɟɧɢɟ ɰɟɧɬɪɚ ɦɚɫɫ. ɋ ɭɱɟɬɨɦ ɭɤɚɡɚɧɧɨɝɨ ɜɵɲɟ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ 
ɡɧɚɱɟɧɢɹ 𝜑௫ ɢ 𝜑௬ ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦɢ ɢ ɩɪɢɱɟɦ ɨɛɚ ɧɚ ɭɪɨɜɧɟ 𝜑 = 𝜑௬. ȼ 
ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɝɨ ɫɰɟɩɥɟɧɢɹ ɢɡ-ɡɚ ɪɚɡɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɪɟɚɤɰɢɣ ɦɟɠɞɭ ɤɨɥɟɫɚɦɢ ɡɧɚɱɟɧɢɹ 𝜑௬ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɧɢɦɚɬɶ ɧɚ ɭɪɨɜɧɟ 𝜑௬ 
=0,8 𝜑, ɚ ɜ ɭɫɥɨɜɢɹɯ ɧɢɡɤɨɝɨ ɫɰɟɩɥɟɧɢɹ 𝜑௬= 𝜑. Ɍɨɝɞɚ ɢɡ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɛɚɥɚɧɫɚ ɫɤɨɪɨɫɬɶ ɤɚɠɞɨɝɨ Ɍɋ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ 
(ɮɨɪɦɭɥɚ 2.6): 
 

  ܸ˒ =  √ʹ ∙ 𝑔 ∙ 𝜑௬ሺ𝑆 + ʹ ∙ ܽ ∙ ܾ ∙ 𝛾𝐿ሻ𝛾,                 (2.6) 

 
 Ⱦɚɥɟɟ, ɩɪɢ ɛɨɥɶɲɨɦ ɩɟɪɟɤɪɵɬɢɢ ɜ ɩɪɨɰɟɫɫɟ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɰɟɧɬɪɵ ɦɚɫɫ 
ɨɛɨɢɯ Ɍɋ ɫɦɟɳɚɸɬɫɹ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫ ɪɚɡɜɨɪɨɬɨɦ ɤ ɨɛɨɱɢɧɚɦ. Ɍɨɝɞɚ 
ɩɨɫɥɟ ɪɚɫɱɟɬɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ Ɍɋ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɦɨɠɧɨ ɧɚɣɬɢ 
ɢɯ ɫɤɨɪɨɫɬɢ ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɡɚɞɚɜɚɹɫɶ ɫɤɨɪɨɫɬɶɸ ɨɞɧɨɝɨ ɢɡ Ɍɋ ɩɨ 
ɡɚɤɨɧɭ ɫɨɯɪɚɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ (ɮɨɪɦɭɥɚ 2.7):  
 
 ݉ଵ ∙ ଵܸ𝑐 + ሺ−݉ଶ ∙ ଶܸ𝑐ሻ =  ݉ଵ ∙ ଵܸ + ݉ଶ ∙ ଶܸ,              (2.7) 
 
ɝɞɟ ݉ଵ– ɦɚɫɫɚ Ɍɋ 1, ɤɝ;  
 ଵܸ𝑐  – ɫɤɨɪɨɫɬɶ Ɍɋ 1 ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɦ/ɫ;  
 ݉ଶ – ɦɚɫɫɚ Ɍɋ 2, ɤɝ;  
 ଶܸ𝑐 – ɫɤɨɪɨɫɬɶ Ɍɋ 2 ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɦ/ɫ; 
 ଵܸ – ɫɤɨɪɨɫɬɶ Ɍɋ 1 ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ ɦ/ɫ;  
 ଶܸ – ɫɤɨɪɨɫɬɶ Ɍɋ 2 ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ ɦ/ɫ. 
 Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɡɚɤɨɧɟ ɫɨɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ ɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɡɚɬɪɚɬ ɷɧɟɪɝɢɢ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ Ɍɋ ɩɪɢ ɪɚɡɥɟɬɟ ɩɨɫɥɟ 
ɫɬɨɥɤɧɨɜɟɧɢɹ.  
 ɉɨ ɡɚɤɨɧɭ ɫɨɯɪɚɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ 
ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɞɜɭɯ Ɍɋ ɞɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɧɟɝɨ 
ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɩɨ ɜɟɥɢɱɢɧɟ ɢ ɧɚɩɪɚɜɥɟɧɢɸ. ɂɡ ɡɚɤɨɧɚ ɫɥɟɞɭɸɬ, ɱɬɨ 
ɩɚɪɚɥɥɟɥɨɝɪɚɦɦɵ, ɩɨɫɬɪɨɟɧɧɵɟ ɧɚ ɜɟɤɬɨɪɚɯ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ Ɍɋ ɞɨ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɢ ɩɨɫɥɟ, ɛɭɞɭɬ ɢɦɟɬɶ ɨɛɳɭɸ ɞɢɚɝɨɧɚɥɶ – ɜɟɤɬɨɪ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɦɨɦɟɧɬ 
ɫɬɨɥɤɧɨɜɟɧɢɹ.  
 ɇɚ ɪɢɫɭɧɤɟ 2.9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɜɟɤɬɨɪɨɜ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ Ɍɋ ɞɨ 
ɢ ɩɨɫɥɟ ɜɫɬɪɟɱɧɨɝɨ ɫɬɨɥɤɧɨɜɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 2.9 – ɋɯɟɦɚ ɜɟɤɬɨɪɨɜ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ Ɍɋ ɞɨ ɢ ɩɨɫɥɟ ɜɫɬɪɟɱɧɨɝɨ 

ɫɬɨɥɤɧɨɜɟɧɢɹ 
 
 Ɋɚɫɱɟɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ ɩɨ ɩɭɬɢ ɪɚɡɝɨɧɚ. 
 ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɥɟɞɨɜ ɫɤɨɥɶɠɟɧɢɹ ɲɢɧ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɪɚɡɝɨɧɟ 
ɫ ɦɟɫɬɚ ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧɚ ɩɨ ɩɭɬɢ ɪɚɡɝɨɧɚ 𝑆˓, ɩɪɢɦɟɪɧɨɣ ɟɝɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ݆˓  ɢ ɜɪɟɦɟɧɢ ɪɚɡɝɨɧɚ ݐ˓ (ɮɨɪɦɭɥɵ 2.8 – 2.10):  
  
 𝑆˓ =  ݆˓ ∙  ଶ˓/ʹ,                    (2.8)ݐ
  
ɝɞɟ     𝑆˓ – ɩɭɬɶ ɪɚɡɝɨɧɚ, ɦ; 
  ݆˓  –  ɭɫɤɨɪɟɧɢɟ (0,5 – 0,8) ∙ ݆˓ ௠𝑎௫, ɦ/ɫ2; 
 .ଶ˓ –  ɜɪɟɦɹ ɪɚɡɝɨɧɚ, cݐ 
ɬɨɝɞɚ, 
 
˓ݐ  =  √ʹ𝑆˓/݆˓ ,                    (2.9) 
 
 ଴ܸ = ˓ݐ ∙ ݆˓ ,                   (2.10) 
 
ɝɞɟ     ଴ܸ – ɫɤɨɪɨɫɬɶ Ɍɋ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɬɨɪɦɨɠɟɧɢɹ, ɦ/c; 
 Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɡɚɦɟɪɢɬɶ ɩɪɢ ɷɤɫɩɟɪɢɦɟɧɬɟ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɧɚ 
ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɭɬɢ ɢɥɢ ɩɪɢɧɹɬɶ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɭɪɨɜɟɧɶ ɫɪɟɞɧɟɝɨ ɭɫɤɨɪɟɧɢɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɚɜɬɨɦɨɛɢɥɹ.  
 ɉɨɥɭɱɟɧɧɵɟ ɭɤɚɡɚɧɧɵɦɢ ɪɚɫɱɟɬɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɫɥɟɞɨɜ ɫɤɨɥɶɠɟɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɛɚɡɨɜɵɟ ɞɥɹ ɩɪɨɜɟɪɤɢ 
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ɡɧɚɱɟɧɢɣ ɫɤɨɪɨɫɬɢ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ȾɌɉ ɢ ɫɜɢɞɟɬɟɥɟɣ. ɉɨɫɥɟɞɧɢɟ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɨɱɟɧɶ ɧɟɬɨɱɧɵɟ ɢ ɱɚɫɬɨ ɡɚɧɢɠɟɧɧɵɟ, ɧɨ ɨɛɵɱɧɨ ɢɦɟɧɧɨ ɷɬɢ 
ɡɧɚɱɟɧɢɹ ɜɵɧɨɫɹɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɨɫɬɚɧɨɜɥɟɧɢɢ ɫɥɟɞɨɜɚɬɟɥɟɣ 
ɢ ɫɭɞɚ. ɉɨɷɬɨɦɭ ɷɤɫɩɟɪɬɭ ɩɪɢɯɨɞɢɬɫɹ ɩɪɨɜɟɪɹɬɶ ɢɯ ɪɚɫɱɟɬɚɦɢ, ɚ ɢɧɨɝɞɚ 
ɭɤɚɡɵɜɚɬɶ ɧɚ ɢɯ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɜɨɨɛɳɟ ɪɟɠɢɦɭ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɧɚ ɞɚɧɧɨɦ 
ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ, ɚ ɬɚɤɠɟ ɪɟɚɥɶɧɨɦɭ ɮɨɪɦɢɪɨɜɚɧɢɸ ɨɩɚɫɧɨɣ ɫɢɬɭɚɰɢɢ [10]. 
 Ɋɚɫɱɟɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ ɧɚ ɨɫɧɨɜɟ ɞɟɮɨɪɦɚɰɢɣ. 
 Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɤɪɚɣɧɟ ɪɟɞɤɨ ɩɪɢɦɟɧɹɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ 
ɞɜɢɠɟɧɢɹ Ɍɋ ɩɪɢ ȾɌɉ ɢɡ-ɡɚ ɧɟɨɛɨɫɧɨɜɚɧɧɨɫɬɢ ɡɚɜɢɫɢɦɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ. ɇɚ ɨɛɪɚɡɨɜɚɧɢɟ ɞɟɮɨɪɦɚɰɢɣ ɩɪɢ ȾɌɉ 
ɜɥɢɹɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɨɟ ɧɟ ɨɛɭɫɥɨɜɥɟɧɨ ɬɨɥɶɤɨ 
ɫɤɨɪɨɫɬɶɸ ɩɪɢ ȾɌɉ. Ɍɚɤɢɟ ɮɚɤɬɨɪɵ ɤɚɤ ɫɪɨɤ ɫɥɭɠɛɵ Ɍɋ (ɫɬɚɪɟɧɢɢ ɦɟɬɚɥɥɚ) ɢ 
ɜɨɡɦɨɠɧɚɹ ɜɬɨɪɢɱɧɨɫɬɶ ȾɌɉ ɜ ɞɚɧɧɨɦ ɦɟɫɬɟ ɧɟ ɞɚɟɬ ɝɚɪɚɧɬɢɢ ɩɨɥɭɱɟɧɢɹ 
ɨɛɴɟɤɬɢɜɧɨɣ ɫɤɨɪɨɫɬɢ. Ɍɚɤɠɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ 
ɷɤɫɩɟɪɬɭ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɞɚɧɧɵɟ ɨ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɠɞɨɝɨ Ɍɋ. 
 ɉɨ ɮɨɪɦɭɥɟ 2.11 ɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚɱɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ 
ɧɚ ɨɫɧɨɜɟ ɡɚɬɪɚɬ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɧɚ ɞɟɮɨɪɦɚɰɢɸ ɚɜɬɨ. 
 

 ଴ܸ =  Ͳ,ͷ ∙ ଷݐ ∙ j + √ʹ ∙ 𝑆ю ∙ j + ଶ௎௠−∆௠ + ͳͻ,ͷ ∙ 𝜑௬ ∙ 𝑆ц.ˏ,         (2.11) 

  
ɝɞɟ     ܷ – ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɞɟɮɨɪɦɚɰɢɢ; 
 ݉ –  ɦɚɫɫɚ ɭɞɚɪɹɸɳɟɝɨɫɹ Ɍɋ, ɤɝ; 
 ∆݉ –  ɱɚɫɬɶ ɦɚɫɫɵ ɚɜɬɨɦɨɛɢɥɹ, ɧɟ ɜɥɢɹɸɳɚɹ ɧɚ ɢɡɦɟɧɟɧɢɟ ɟɝɨ 
ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɪɢ ɭɞɚɪɟ, ɤɝ; 
 𝑆ц.ˏ–  ɞɥɢɧɚ ɬɪɚɟɤɬɨɪɢɢ ɰɟɧɬɪɚ ɦɚɫɫ Ɍɋ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɦ. 
 ɋɤɨɪɨɫɬɶ Ɍɋ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɞɚɧɧɵɦ ɫɩɨɫɨɛɨɦ, ɹɜɥɹɟɬɫɹ ɡɚɧɢɠɟɧɧɨɣ ɤɚɤ 
ɦɢɧɢɦɭɦ ɧɚ 15-20% [14]. 
  
 2.6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɬɨɪɦɨɠɟɧɢɹ, ɬɨɪɦɨɡɧɨɝɨ ɢ ɨɫɬɚɧɨɜɨɱɧɨɝɨ 
ɩɭɬɢ 
 
 Ɍɨɪɦɨɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ȾɌɉ ɢ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɞɜɢɠɟɧɢɹ ɜɨɞɢɬɟɥɸ ɜ ɩ. 10.1 ɉȾȾ 
ɩɪɟɞɩɢɫɵɜɚɟɬɫɹ ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɧɢɠɟɧɢɸ ɫɤɨɪɨɫɬɢ ɜɩɥɨɬɶ ɞɨ 
ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. ɉɨɷɬɨɦɭ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɤɚɠɞɨɦ 
ɡɚɤɥɸɱɟɧɢɢ ɷɤɫɩɟɪɬɨɜ ɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɫɬɚɜɢɬɫɹ ɜɨɩɪɨɫ ɨ ɜɟɥɢɱɢɧɟ 
ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɩɭɬɢ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨ ɧɚɥɢɱɢɢ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɟɞɨɬɜɪɚɬɢɬɶ ȾɌɉ ɫ ɦɨɦɟɧɬɚ ɨɛɴɟɤɬɢɜɧɨɣ ɨɩɚɫɧɨɫɬɢ. ɉɪɨɰɟɫɫ ɷɤɫɬɪɟɧɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ ɫ ɩɨɥɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɫɥɨɜɢɣ ɫɰɟɩɥɟɧɢɹ ɲɢɧ ɫ ɞɨɪɨɝɨɣ ɢ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɚɛɨɱɟɣ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨ ɭɩɪɨɳɟɧɧɨɣ 
ɬɨɪɦɨɡɧɨɣ ɞɢɚɝɪɚɦɦɟ ɫ ɩɪɟɧɟɛɪɟɠɟɧɢɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ Ɍɋ 
ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ (ɪɢɫɭɧɨɤ 2.10).  
  



36 

 

 
V – ɫɤɨɪɨɫɬɶ Ɍɋ; Р˒  – ɭɫɢɥɢɟ ɧɚ ɩɟɞɚɥɢ; j˕ – ɡɚɦɟɞɥɟɧɢɟ Ɍɋ 

 
Ɋɢɫɭɧɨɤ 2.10  – Ⱦɢɚɝɪɚɦɦɚ ɷɤɫɬɪɟɧɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ  

 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɩɭɬɢ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɞɚɧɧɵɟ ɨ 
ɜɪɟɦɟɧɢ ݐଵ, ݐଶ, ݐଷ:  
 - ɜɪɟɦɹ ɪɟɚɤɰɢɢ ɜɨɞɢɬɟɥɹ ɨɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɞɨ 
ɧɚɱɚɥɚ ɬɨɪɦɨɠɟɧɢɹ (ݐଵ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɬɭɚɰɢɢ 
ɩɪɢɧɢɦɚɸɬ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,6 – 1,4 c; 
 - ɜɪɟɦɹ ɡɚɩɚɡɞɵɜɚɧɢɹ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ (ݐଶ) ɡɚɜɢɫɢɬ ɨɬ ɤɚɬɟɝɨɪɢɢ Ɍɋ, 
ɞɥɹ ɤɚɬɟɝɨɪɢɣ Ɍɋ Ɇ1 ɢ Ɇ2, ɩɪɢɧɢɦɚɸɬ 0,1 ɫ., ɞɥɹ Ɍɋ ɞɪɭɝɢɯ ɤɚɬɟɝɨɪɢɣ – 0,1 ɫ.;  
 - ɜɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ ɡɚɦɟɞɥɟɧɢɹ (ݐଷ)  ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ ݐଶ; 
 - ɜɪɟɦɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɨɪɦɨɠɟɧɢɹ t4 ɧɚ ɞɢɚɝɪɚɦɦɟ (ɪɢɫɭɧɨɤ 2.10) 
ɡɚɜɢɫɢɬ ɨɬ ɢɫɯɨɞɧɨɝɨ ɭɪɨɜɧɹ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɪɨɫɬɨɦ 
ɜɟɥɢɱɢɧɵ ɬɨɪɦɨɡɧɨɝɨ ɡɚɦɟɞɥɟɧɢɹ.  
 Ɉɛɳɟɟ ɜɪɟɦɹ ɬɨɪɦɨɠɟɧɢɹ ɧɚɯɨɞɹɬ ɜ ɜɢɞɟ ɫɭɦɦɵ (ݐଶ + ݐଷ + ݐସ), ɚ ɨɛɳɟɟ  
ɜɪɟɦɹ  ɨɫɬɚɧɨɜɤɢ  ɫ  ɭɱɟɬɨɦ  ɜɪɟɦɟɧɢ  ɪɟɚɤɰɢɢ  ɜɨɞɢɬɟɥɹ  – ( ݐଵ + ݐଶ + ݐଷ + ݐସ).   
 Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɨɪɦɨɡɧɨɝɨ ɢ ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɩɭɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶɫɹ 
ɫ ɜɵɛɨɪɨɦ ɡɧɚɱɟɧɢɹ ɡɚɦɟɞɥɟɧɢɹ Ɍɋ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɷɤɫɩɟɪɬɧɨɣ ɩɪɚɤɬɢɤɟ 
ɫɭɳɟɫɬɜɭɸɬ ɦɧɨɠɟɫɬɜɨ ɜɚɪɢɚɧɬɨɜ ɜɵɛɨɪɚ ɡɧɚɱɟɧɢɹ ɡɚɦɟɞɥɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ  
ɨɬ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ. Ɍɚɤ, ɜ ɧɚɭɱɧɵɯ ɪɚɛɨɬɚɯ ɷɤɫɩɟɪɬɨɜ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɮɨɪɦɭɥɵ ɪɚɫɱɟɬɨɜ ɡɚɦɟɞɥɟɧɢɹ Ɍɋ ɟɫɥɢ ɜɵɲɟɥ ɢɡ ɫɬɪɨɹ ɥɸɛɨɣ ɢɡ ɤɨɧɬɭɪɨɜ 
ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɬɨɪɦɨɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɬɨɥɶɤɨ ɫɬɨɹɧɨɱɧɵɦ ɬɨɪɦɨɡɨɦ 
ɢɥɢ ɞɜɢɝɚɬɟɥɟɦ. Ɉɞɧɚɤɨ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɷɬɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɹɜɥɹɸɬɫɹ ɬɢɩ ɢ ɫɨɫɬɨɹɧɢɟ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ ɲɢɧ 
ɫ ɞɨɪɨɝɨɣ). Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢ 
ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
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Ɍɚɛɥɢɰɚ 2.1 – Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ 

ɉɨɤɪɵɬɢɟ ɋɭɯɨɟ Ɇɨɤɪɨɟ 
Ɉɛɪɚɛɨɬɚɧɨ 
ɦɢɧɟɪɚɥɚɦɢ 

Ⱥɫɮɚɥɶɬɨɛɟɬɨɧɧɨɟ ɢɥɢ 
ɰɟɦɟɧɬɨɛɟɬɨɧɧɨɟ 

0,7 - 0,8 0,4 - 0,6 - 

ɓɟɛɟɧɨɱɧɨɟ ɩɨɤɪɵɬɢɟ 0,6 - 0,7 0,3 - 0,5 - 

Ƚɪɭɧɬɨɜɚɹ ɞɨɪɨɝɚ 0,5 - 0,6 0,2 - 0,4 - 

Ⱦɨɪɨɝɚ, ɩɨɤɪɵɬɚɹ  
ɭɤɚɬɚɧɧɵɦ ɫɧɟɝɨɦ 

0,2 - 0,3 - 0,3 - 0,4 

Ɉɛɥɟɞɟɧɟɥɚɹ ɞɨɪɨɝɚ 0,1 - 0,2 - 0,25 - 0,35 

 
 ɉɪɢ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɫɰɟɩɥɟɧɢɹ 𝜑 = 0,6 ɢ 𝜑 = 0,7 ɡɚɦɟɞɥɟɧɢɟ Ɍɋ 
ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɬɨɪɦɨɡɧɵɯ ɫɢɫɬɟɦ.  
 ȼ Ɍɟɯɧɢɱɟɫɤɨɦ ɪɟɝɥɚɦɟɧɬɟ Ɍɚɦɨɠɟɧɧɨɝɨ ɫɨɸɡɚ 018/2011 «ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɤɨɥɟɫɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ», ɡɧɚɱɟɧɢɟ ɡɚɦɟɞɥɟɧɢɹ ɞɥɹ ɥɟɝɤɨɜɵɯ 
ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɞɨɪɨɝɚɯ ɚɜɬɨɩɨɥɢɝɨɧɚ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɲɢɧɚɦɢ ɤɚɬɟɝɨɪɢɢ Ɇ1, 
ɡɚɦɟɞɥɟɧɢɟ ɫɱɢɬɚɸɬ ɪɚɜɧɵɦ 5,8 ɦ/ɫ2 [15]. 
 ȿɫɥɢ ɧɚ ɫɭɯɨɦ ɚɫɮɚɥɶɬɨɛɟɬɨɧɟ ɧɚ ɦɟɫɬɟ ȾɌɉ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɫɥɟɞɵ 
ɫɤɨɥɶɠɟɧɢɹ ɜɫɟɯ ɲɢɧ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢɦɟɪɧɨ ɪɚɜɧɨɣ ɞɥɢɧɵ, ɬɨ ɦɨɠɧɨ 
ɩɪɢɧɢɦɚɬɶ ɞɥɹ ɪɚɫɱɟɬɚ ɡɚɦɟɞɥɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ 2.12: 
 
  ݆ =  𝜑 ∙ 𝑔 ∙ cݏ݋𝛼 ∓ 𝑔 ∙ s݅݊𝛼,               (2.12) 
 
ɝɞɟ     𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ; 
 𝛼 –  ɭɝɨɥ ɩɨɞɴɟɦɚ (ɭɤɥɨɧɚ) ɞɨɪɨɝɢ; 
 𝑔 –  ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ (𝑔 =9,81 ɦ/ɫ2). 
 ɉɨ ɷɬɨɦɭ ɠɟ ɜɵɪɚɠɟɧɢɸ ɧɚɯɨɞɢɬɫɹ ɡɚɦɟɞɥɟɧɢɟ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ ɜ 
ɭɫɥɨɜɢɹɯ ɧɢɡɤɨɝɨ ɫɰɟɩɥɟɧɢɹ, ɤɨɝɞɚ ɬɨɪɦɨɡɧɵɟ ɫɢɫɬɟɦɵ Ɍɋ ɦɨɝɭɬ ɞɨɜɟɫɬɢ ɜɫɟ 
ɤɨɥɟɫɚ ɞɨ ɛɥɨɤɢɪɨɜɚɧɢɹ. 
 ȿɫɥɢ ɢɡɜɟɫɬɧɨ ɡɚɦɟɞɥɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ – ݆, ɟɝɨ ɨɫɬɚɧɨɜɨɱɧɵɣ 
ɩɭɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.13: 
 

 𝑆଴ = ሺݐଵ + ݐଶ + 
௧యଶ ሻ ∙ ଴ܸ + ௏బమଶ𝑗 ,               (2.13) 

 
 Ɍɚɤɠɟ ɨɫɬɚɧɨɜɨɱɧɵɣ ɩɭɬɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɥɟɞɚɦ ɸɡɚ. ȿɫɥɢ 
ɢɡɜɟɫɬɧɚ ɞɥɢɧɚ ɫɥɟɞɚ ɬɨɪɦɨɠɟɧɢɹ (ɸɡɚ) – 𝑆ю ɫɥɟɞɭɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɮɨɪɦɭɥɨɣ 
2.14: 
    
 𝑆଴ = ሺݐଵ + ݐଶ +ݐଷ ሻ ∙ ଴ܸ + 𝑆ю ,               (2.14) 
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 Ɍɨɪɦɨɡɧɨɣ ɩɭɬɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ 2.15: 
 
 𝑆˕ = ሺ ݐଶ +ݐଷ ሻ ∙ ଴ܸ + 𝑆ю ,               (2.15) 
 
 Ɍɨɪɦɨɡɧɨɣ ɢ ɨɫɬɚɧɨɜɨɱɧɵɣ ɩɭɬɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɬɢɡɵ ɨɩɪɟɞɟɥɹɸɬ 
ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ȾɌɉ ɩɭɬɟɦ 
ɷɤɫɬɪɟɧɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ. 
 
 2.6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ 
 
 ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɚɤɬɢɤɟ ɫɭɳɟɫɬɜɭɸɬ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ ɨɩɪɟɞɟɥɟɧɢɟ 
ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ. 
 ɉɨ ɫɥɟɞɚɦ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
 Ɉɫɧɨɜɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ, ɩɨ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ 
ɫɬɨɥɤɧɨɜɟɧɢɹ, ɹɜɥɹɸɬɫɹ: 
 - ɪɟɡɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɫɥɟɞɚ ɤɨɥɟɫɚ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ, 
ɜɨɡɧɢɤɚɸɳɟɟ ɩɪɢ ɷɤɫɰɟɧɬɪɢɱɧɨɦ ɭɞɚɪɟ ɩɨ ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɫɪɟɞɫɬɜɭ ɢɥɢ ɩɪɢ 
ɭɞɚɪɟ ɩɨ ɟɝɨ ɩɟɪɟɞɧɟɦɭ ɤɨɥɟɫɭ; 
 - ɩɨɩɟɪɟɱɧɨɟ ɫɦɟɳɟɧɢɟ ɫɥɟɞɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɦ ɭɞɚɪɟ ɢ 
ɧɟɢɡɦɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɩɟɪɟɞɧɢɯ ɤɨɥɟɫ. ɉɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɩɨɩɟɪɟɱɧɨɦ 
ɫɦɟɳɟɧɢɢ ɫɥɟɞɚ ɢɥɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɟɝɨ ɨɬɤɥɨɧɟɧɢɢ - ɷɬɢ ɩɪɢɡɧɚɤɢ ɦɨɠɧɨ 
ɨɛɧɚɪɭɠɢɬɶ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɫɥɟɞ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫ ɦɚɥɨɣ ɜɵɫɨɬɵ; 
 - ɫɥɟɞɵ ɛɨɤɨɜɨɝɨ ɫɞɜɢɝɚ ɧɟɡɚɛɥɨɤɢɪɨɜɚɧɧɵɯ ɤɨɥɟɫ ɨɛɪɚɡɭɸɬɫɹ ɜ ɦɨɦɟɧɬ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɩɟɪɟɱɧɨɝɨ ɫɦɟɳɟɧɢɹ Ɍɋ ɢɥɢ ɪɟɡɤɨɝɨ ɩɨɜɨɪɨɬɚ ɟɝɨ 
ɩɟɪɟɞɧɢɯ ɤɨɥɟɫ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɬɚɤɢɟ ɫɥɟɞɵ ɦɚɥɨɡɚɦɟɬɧɵ. 
 - ɩɪɟɤɪɚɳɟɧɢɟ ɢɥɢ ɪɚɡɪɵɜ ɫɥɟɞɚ ɸɡɚ. ɉɪɨɢɫɯɨɞɢɬ ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ 
ɢɡ-ɡɚ ɪɟɡɤɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ɢ ɧɚɪɭɲɟɧɢɹ ɛɥɨɤɢɪɨɜɤɢ ɤɨɥɟɫɚ ɢɥɢ ɨɬɪɵɜɚ 
ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝɢ; 
 - ɫɥɟɞ ɸɡɚ ɨɞɧɨɝɨ ɤɨɥɟɫɚ, ɩɨ ɤɨɬɨɪɨɦɭ ɛɵɥ ɧɚɧɟɫɟɧ ɭɞɚɪ, ɡɚɤɥɢɧɢɥ ɟɝɨ 
(ɢɧɨɝɞɚ ɬɨɥɶɤɨ ɧɚ ɤɨɪɨɬɤɢɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ). ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ, ɜ ɤɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɛɪɚɡɨɜɚɥɫɹ ɷɬɨɬ ɫɥɟɞ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɋ ɩɨɫɥɟ ɩɪɨɢɫɲɟɫɬɜɢɹ; 
 - ɫɥɟɞɵ ɬɪɟɧɢɹ ɞɟɬɚɥɟɣ Ɍɋ ɩɨ ɩɨɤɪɵɬɢɸ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɟɝɨ ɯɨɞɨɜɨɣ 
ɱɚɫɬɢ (ɩɪɢ ɨɬɪɵɜɚɧɢɢ ɤɨɥɟɫɚ, ɪɚɡɪɭɲɟɧɢɢ ɩɨɞɜɟɫɤɢ). ɇɚɱɢɧɚɸɬɫɹ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜɨɡɥɟ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ; 
 - ɫɥɟɞɵ ɩɟɪɟɦɟɳɟɧɢɹ ɨɛɨɢɯ Ɍɋ. Ɇɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɦɟɫɬɭ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɣ ɷɬɢɯ ɫɥɟɞɨɜ, ɭɱɢɬɵɜɚɹ ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 
Ɍɋ ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɚ ɧɢɯ ɞɟɬɚɥɟɣ, ɤɨɬɨɪɵɟ ɨɫɬɚɜɢɥɢ 
ɫɥɟɞɵ ɧɚ ɞɨɪɨɝɟ. 
 ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɪɢɡɧɚɤɢ ɦɚɥɨɡɚɦɟɬɧɵ, ɢ ɩɪɢ 
ɨɫɦɨɬɪɟ ɦɟɫɬɚ ɩɪɨɢɫɲɟɫɬɜɢɹ ɱɚɫɬɨ ɢɯ ɧɟ ɮɢɤɫɢɪɭɸɬ (ɢɥɢ ɮɢɤɫɢɪɭɸɬ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨ). ɉɨɷɬɨɦɭ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɬɨɱɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɟɥɚ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɷɤɫɩɟɪɬɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɟɫɬɚ ɩɪɨɢɫɲɟɫɬɜɢɹ. 



39 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɬɪɚɫɫɚɦ, ɨɫɬɚɜɥɟɧɧɵɦɢ 
ɨɬɛɪɨɲɟɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. 
 ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɬɪɚɫɫ, ɨɫɬɚɜɥɟɧɧɵɯ ɧɚ ɞɨɪɨɝɟ ɨɛɴɟɤɬɚɦɢ, ɨɬɛɪɨɲɟɧɧɵɦɢ ɩɪɢ 
ɫɬɨɥɤɧɨɜɟɧɢɢ. Ɍɚɤɢɦɢ ɬɪɚɫɫɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɰɚɪɚɩɢɧɵ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɹɦɵ ɧɚ ɞɨɪɨɝɟ, ɨɫɬɚɜɥɟɧɧɵɟ ɱɚɫɬɹɦɢ Ɍɋ, ɦɨɬɨɰɢɤɥɚɦɢ, 
ɜɟɥɨɫɢɩɟɞɚɦɢ ɢɥɢ ɝɪɭɡɨɦ, ɤɨɬɨɪɵɣ ɭɩɚɥ, ɚ ɬɚɤɠɟ ɫɥɟɞɵ ɜɨɥɨɱɟɧɢɹ ɬɟɥ 
ɜɨɞɢɬɟɥɟɣ ɢɥɢ ɩɚɫɫɚɠɢɪɨɜ, ɜɵɩɚɜɲɢɯ ɢɡ Ɍɋ, ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɧɚ 
ɦɟɫɬɟ ɩɪɨɢɫɲɟɫɬɜɢɹ ɨɫɬɚɸɬɫɹ ɫɥɟɞɵ ɩɟɪɟɦɟɳɟɧɢɹ ɦɟɥɤɢɯ ɨɛɴɟɤɬɨɜ, ɡɚɦɟɬɧɵɟ 
ɧɚ ɫɧɟɝɭ, ɩɨɱɜɟ, ɝɪɹɡɢ, ɩɵɥɢ. 
 ɋɧɚɱɚɥɚ ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɨɬɛɪɚɫɵɜɚɸɬɫɹ, ɞɜɢɠɭɬɫɹ ɩɪɹɦɨɥɢɧɟɣɧɨ ɨɬ 
ɦɟɫɬɚ ɢɯ ɨɬɞɟɥɟɧɢɟ ɨɬ Ɍɋ. ȼɩɨɫɥɟɞɫɬɜɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɮɢɝɭɪɚɰɢɢ 
ɨɛɴɟɤɬɚ ɢ ɯɚɪɚɤɬɟɪɚ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝɢ ɦɨɠɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ. ɉɪɢ 
ɱɢɫɬɨɦ ɫɤɨɥɶɠɟɧɢɢ, ɩɨ ɪɨɜɧɨɦɭ ɭɱɚɫɬɤɭ, ɞɜɢɠɟɧɢɟ ɨɛɴɟɤɬɨɜ ɨɫɬɚɟɬɫɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɹɦɨɥɢɧɟɣɧɵɦ ɤ ɨɫɬɚɧɨɜɤɟ. ɉɪɢ ɩɟɪɟɤɚɬɵɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 
ɩɟɪɟɞɜɢɠɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɩɨ ɦɟɪɟ ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɦɨɠɟɬ 
ɢɡɦɟɧɹɬɶɫɹ. ɉɨɷɬɨɦɭ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɥɟɞɚɦ 
ɨɬɛɪɨɲɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɟɫɥɢ ɟɫɬɶ ɩɪɢɡɧɚɤɢ ɬɨɝɨ, ɱɬɨ ɷɬɢ ɨɛɴɟɤɬɵ ɞɜɢɝɚɥɢɫɶ 
ɩɪɹɦɨɥɢɧɟɣɧɨ ɢɥɢ ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ ɬɪɚɟɤɬɨɪɢɹ ɢɯ ɞɜɢɠɟɧɢɹ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ Ɍɋ ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɫɥɟɞɚɦ 
ɨɬɛɪɨɲɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɫɬɨɪɨɧɭ ɜɟɪɨɹɬɧɨɝɨ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɫɥɟɞɭɟɬ 
ɩɪɨɜɟɫɬɢ ɥɢɧɢɢ - ɩɪɨɞɨɥɠɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɢ ɷɬɢɯ ɫɥɟɞɨɜ. Ɇɟɫɬɨ ɩɟɪɟɫɟɱɟɧɢɹ 
ɷɬɢɯ ɥɢɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɟɫɬɭ ɭɞɚɪɚ (ɦɟɫɬɨ ɨɬɞɟɥɟɧɢɹ ɨɬ Ɍɋ ɨɛɴɟɤɬɨɜ, 
ɨɫɬɚɜɢɜɲɢɯ ɫɥɟɞɵ). 
 ɑɟɦ ɛɨɥɶɲɟ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɫɥɟɞɨɜ, ɨɫɬɚɜɥɟɧɧɵɯ ɨɬɛɪɨɲɟɧɧɵɦɢ 
ɨɛɴɟɤɬɚɦɢ, ɬɟɦ ɬɨɱɧɟɟ ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ 
ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɵɟ ɫɥɟɞɵ, ɨɬɛɪɨɫɢɜ ɬɟ 
ɢɡ ɧɢɯ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɨɬɤɥɨɧɹɬɶɫɹ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɧɚ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ 
(ɧɚɩɪɢɦɟɪ, ɩɪɢ ɩɟɪɟɤɚɬɵɜɚɧɢɢ ɨɛɴɟɤɬɨɜ, ɱɬɨ ɢɯ ɨɫɬɚɜɢɥɢ, ɩɪɢ ɞɜɢɠɟɧɢɢ 
ɨɛɴɟɤɬɨɜ ɱɟɪɟɡ ɧɟɪɨɜɧɨɫɬɢ, ɩɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɧɚɱɚɥɚ ɫɥɟɞɚ ɧɚ ɛɨɥɶɲɨɦ 
ɪɚɫɫɬɨɹɧɢɢ. 
 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɨɛɴɟɤɬɨɜ, 
ɨɬɞɟɥɢɜɲɢɯɫɹ ɨɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
 ȼɵɹɫɧɢɬɶ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɥɸɛɵɯ ɱɚɫɬɟɣ 
ɧɟɜɨɡɦɨɠɧɨ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨɫɥɟ ɨɬɞɟɥɟɧɢɹ ɨɬ Ɍɋ ɡɚɜɢɫɢɬ ɨɬ 
ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɧɟɥɶɡɹ ɧɟ ɭɱɟɫɬɶ. ɍɱɚɫɬɨɤ ɪɚɡɦɟɳɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɨɬɛɪɨɲɟɧɧɵɯ ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɱɚɫɬɟɣ ɦɨɠɟɬ ɬɨɥɶɤɨ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɭɤɚɡɵɜɚɬɶ ɧɚ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ. ɉɪɢɱɟɦ, ɟɫɥɢ ɦɟɫɬɨ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɲɢɪɢɧɟ ɞɨɪɨɝɢ, ɧɭɠɧɨ ɭɱɟɫɬɶ ɜɫɟ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ, ɫɩɨɫɨɛɫɬɜɨɜɚɜɲɢɟ ɨɞɧɨɫɬɨɪɨɧɧɟɦɭ ɫɦɟɳɟɧɢɸ ɨɬɛɪɨɲɟɧɧɵɯ 
ɱɚɫɬɟɣ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 
 Ⱦɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨɟ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ 
ɡɟɦɥɢ, ɤɨɬɨɪɚɹ ɨɫɵɩɚɥɚɫɶ ɫ ɧɢɠɧɢɯ ɱɚɫɬɟɣ Ɍɋ ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ. ɉɪɢ 
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ɫɬɨɥɤɧɨɜɟɧɢɢ ɱɚɫɬɢɰɵ ɡɟɦɥɢ ɨɫɵɩɚɸɬɫɹ ɫ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɩɚɞɚɸɬ ɧɚ 
ɞɨɪɨɝɭ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɬɨɦ ɦɟɫɬɟ, ɝɞɟ ɩɪɨɢɡɨɲɟɥ ɭɞɚɪ. 
 ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɟɦɥɢ ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ ɱɚɫɬɟɣ 
(ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɪɵɥɶɟɜ, ɛɪɵɡɝɨɜɢɤɨɜ, ɞɧɚ ɤɭɡɨɜɚ), ɧɨ ɩɪɢ ɫɢɥɶɧɨɦ ɡɚɝɪɹɡɧɟɧɢɢ 
ɚɜɬɨɦɨɛɢɥɹ ɡɟɦɥɹ ɦɨɠɟɬ ɨɫɵɩɚɬɶɫɹ ɢ ɫ ɞɪɭɝɢɯ ɭɱɚɫɬɤɨɜ. ɉɨɷɬɨɦɭ ɜɚɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ, ɧɟ ɬɨɥɶɤɨ ɫ ɤɚɤɨɝɨ ɢɦɟɧɧɨ Ɍɋ ɨɫɵɩɚɥɚɫɶ ɡɟɦɥɹ, ɧɨ ɢ ɫ ɤɚɤɢɯ 
ɢɦɟɧɧɨ ɟɝɨ ɱɚɫɬɟɣ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɬɨɱɧɟɟ ɭɤɚɡɚɬɶ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ. ɉɪɢ ɷɬɨɦ 
ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɝɪɚɧɢɰɵ ɭɱɚɫɬɤɨɜ ɨɫɵɩɚɧɢɹ ɦɟɥɶɱɚɣɲɢɯ ɱɚɫɬɢɰ ɡɟɦɥɢ ɢ 
ɩɵɥɢ, ɩɨɫɤɨɥɶɤɭ ɤɪɭɩɧɵɟ ɱɚɫɬɢɰɵ ɦɨɝɭɬ ɫɦɟɳɚɬɶɫɹ ɞɚɥɶɲɟ ɩɨ ɢɧɟɪɰɢɢ. 
 Ɇɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɭɱɚɫɬɤɨɜ 
ɪɚɫɫɟɹɧɢɹ ɨɛɥɨɦɤɨɜ. ȼ ɦɨɦɟɧɬ ɭɞɚɪɚ ɨɫɤɨɥɤɢ ɫɬɟɤɥɚ ɢ ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɞɟɬɚɥɟɣ 
ɪɚɡɥɟɬɚɸɬɫɹ ɜ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ. Ɉɩɪɟɞɟɥɢɬɶ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɶɸ ɜɥɢɹɧɢɟ 
ɜɫɟɯ ɮɚɤɬɨɪɨɜ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ ɨɛɥɨɦɤɨɜ ɫɥɨɠɧɨ, ɩɨɷɬɨɦɭ ɭɤɚɡɚɬɶ ɦɟɫɬɨ ɭɞɚɪɚ 
ɥɢɲɶ ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɭɱɚɫɬɤɚ ɪɚɫɫɟɢɜɚɧɢɹ (ɨɫɨɛɟɧɧɨ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɟɟ 
ɪɚɡɦɟɪɚɯ) ɦɨɠɧɨ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ. 
 ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɨɛɥɨɦɤɨɜ ɜ 
ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɨɛɥɨɦɤɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 
ɞɜɢɠɟɧɢɹ Ɍɋ ɪɚɫɫɟɢɜɚɸɬɫɹ ɜ ɜɢɞɟ ɷɥɥɢɩɫɚ, ɛɥɢɠɚɣɲɢɣ ɤɪɚɣ ɤɨɬɨɪɨɝɨ 
ɩɪɨɯɨɞɢɬ ɨɬ ɦɟɫɬɚ ɭɞɚɪɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɦɟɫɬɭ ɢɯ ɩɟɪɟɞɜɢɠɟɧɢɹ ɜ 
ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɡɚ ɜɪɟɦɹ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. ɗɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 2.16: 
 
  𝑆 = Ͳ,ͳʹͷ ∙ аܸ √ℎ,                  (2.16) 
 
ɝɞɟ     аܸ – ɫɤɨɪɨɫɬɶ Ɍɋ ɜ ɦɨɦɟɧɬ ɪɚɡɪɭɲɟɧɢɹ ɫɬɟɤɥɚ, ɤɦ / ɱ; 
 ℎ –  ɜɵɫɨɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɚɡɪɭɲɟɧɧɨɝɨ ɫɬɟɤɥɚ, ɦ.  
 Ʉɚɤ ɩɪɚɜɢɥɨ, ɛɥɢɠɟ ɜɫɟɝɨ ɤ ɦɟɫɬɭ ɭɞɚɪɚ ɥɟɠɚɬ ɦɟɥɶɱɚɣɲɢɟ ɨɫɤɨɥɤɢ, 
ɨɛɥɨɦɤɢ ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ ɦɨɝɭɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɝɨɪɚɡɞɨ ɞɚɥɶɲɟ, ɞɜɢɝɚɹɫɶ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝɢ ɩɨɫɥɟ ɩɚɞɟɧɢɹ ɩɨ ɢɧɟɪɰɢɢ.    
 ɉɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɦɟɥɤɢɯ ɨɛɥɨɦɤɨɜ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɬɨɱɧɟɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɦɨɤɪɨɣ, ɝɪɹɡɧɨɣ, ɝɪɭɧɬɨɜɨɣ ɞɨɪɨɝɟ ɢɥɢ ɧɚ ɞɨɪɨɝɟ ɫɨ 
ɳɟɛɟɧɨɱɧɵɦ ɩɨɤɪɵɬɢɟɦ, ɤɨɝɞɚ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɟ ɦɟɥɤɢɯ ɨɛɥɨɦɤɨɜ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝɢ ɡɚɬɪɭɞɧɟɧɨ [16]. 
 ɉɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɦɟɫɬɨ ɭɞɚɪɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɦɨɠɧɨ ɩɪɢɦɟɪɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɚɥɶɧɢɯ ɝɪɚɧɢɰ ɭɱɚɫɬɤɨɜ 
ɪɚɫɫɟɢɜɚɧɢɹ ɨɫɤɨɥɤɨɜ ɫɬɟɤɥɚ, ɨɬɜɟɪɝɧɭɬɨɝɨ ɨɬ ɤɚɠɞɨɝɨ ɢɡ Ɍɋ, ɫɬɨɥɤɧɭɜɲɢɯɫɹ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɟɝɨ ɞɜɢɠɟɧɢɹ. ɉɪɢ ɚɧɚɥɨɝɢɱɧɨɦ ɯɚɪɚɤɬɟɪɟ ɪɚɡɪɭɲɟɧɢɹ 
ɨɞɧɨɬɢɩɧɨɝɨ ɫɬɟɤɥɚ ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɚɥɶɧɨɫɬɶ ɨɬɛɪɚɫɵɜɚɧɢɹ ɨɛɥɨɦɤɨɜ ɩɪɢ ɢɯ 
ɩɟɪɟɦɟɳɟɧɢɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝɢ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɤɜɚɞɪɚɬɭ 
ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ Ɍɋ ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ (ɪɢɫɭɧɨɤ 2.11). ɉɨɷɬɨɦɭ ɦɟɫɬɨ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɬɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɞɚɥɶɧɟɣ ɝɪɚɧɢɰɵ 
ɭɱɚɫɬɤɚ ɪɚɫɫɟɢɜɚɧɢɹ ɨɫɤɨɥɤɨɜ ɫɬɟɤɥɚ ɩɟɪɜɨɝɨ Ɍɋ (ɮɨɪɦɭɥɚ 2.17): 
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 𝑆ଵ = S ∙ ௏భమ௏భమ+௏మమ,                  (2.17) 

 
ɝɞɟ     S – ɩɨɥɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɚɥɶɧɢɦɢ ɩɪɟɞɟɥɚɦɢ ɭɱɚɫɬɤɨɜ ɪɚɫɫɟɢɜɚɧɢɹ 
ɨɫɤɨɥɤɨɜ ɫɬɟɤɥɚ ɜɫɬɪɟɱɧɵɯ Ɍɋ, ɦ; 
 ଵܸ,ଶ –  ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɦ/ɫ.  
  

 
  

Ɋɢɫɭɧɨɤ 2.11 – Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɞɚɥɶɧɨɫɬɢ ɪɚɫɫɟɢɜɚɧɢɹ 
ɨɛɥɨɦɤɨɜ ɫɬɟɤɥɚ 

 
      Ɉɬɦɟɱɚɹ ɞɚɥɶɧɢɟ ɝɪɚɧɢɰɵ ɭɱɚɫɬɤɨɜ ɪɚɫɫɟɢɜɚɧɢɹ ɨɫɤɨɥɤɨɜ ɫɬɟɤɥɚ, 
ɫɥɟɞɭɟɬ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɲɢɛɤɢ, ɬ.ɟ. ɫɱɢɬɚɬɶ ɨɬɛɪɨɲɟɧɧɵɦɢ ɬɟ 
ɨɛɥɨɦɤɢ, ɤɨɬɨɪɵɟ ɜɵɧɟɫɟɧɵ Ɍɋ ɜɨ ɜɪɟɦɹ ɟɝɨ ɞɜɢɠɟɧɢɹ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ. 
      ɉɨ ɲɢɪɢɧɟ ɞɨɪɨɝɢ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɩɪɢɦɟɪɧɨ ɜ ɬɟɯ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɭɱɚɫɬɨɤ ɪɚɫɫɟɹɧɢɹ ɢɦɟɟɬ ɧɟɛɨɥɶɲɭɸ ɲɢɪɢɧɭ ɢ ɦɨɠɧɨ 
ɭɫɬɚɧɨɜɢɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɷɥɥɢɩɫɚ ɪɚɫɫɟɹɧɢɹ.  
 ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ ɜɨɡɦɨɠɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 
ɪɚɫɫɟɹɧɢɹ ɨɛɥɨɦɤɨɜ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ Ɍɋ ɛɵɥɨ 
ɧɟɨɞɢɧɚɤɨɜɵɦ [16].  
 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɤɨɧɟɱɧɨɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
      ɇɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɢ ɪɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɟ ɩɟɪɟɦɟɳɚɸɬɫɹ Ɍɋ ɨɬ 
ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɡɚɜɢɫɹɬ ɨɬ ɦɧɨɝɢɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜ. ɉɨɷɬɨɦɭ ɚɧɚɥɢɬɢɱɟɫɤɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɨɪɞɢɧɚɬ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ ɨɬ ɜɟɥɢɱɢɧ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɷɬɢ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɨɱɟɧɶ ɫɥɨɠɧɚɹ.  Ɉɩɪɟɞɟɥɢɬɶ ɠɟ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɜɟɥɢɱɢɧ ɫ 
ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɶɸ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɨ ɪɚɫɩɨɥɨɠɟɧɢɢ Ɍɋ ɩɨɫɥɟ ɩɪɨɢɫɲɟɫɬɜɢɹ ɦɟɫɬɨ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɬɨɥɶɤɨ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ. ɋɯɟɦɚ ɨɩɪɟɞɟɥɟɧɢɹ 
ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɤɨɧɟɱɧɨɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ Ɍɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
2.12. 
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Ɋɢɫɭɧɨɤ 2.12 – Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɤɨɧɟɱɧɨɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ 

Ɍɋ. 
 

 ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɬɢɡ ɩɨ ɞɟɥɚɦ ɨ ȾɌɉ ɱɚɫɬɨ ɫɬɚɜɢɬɫɹ ɜɨɩɪɨɫ ɨ ɬɨɦ, 
ɧɚ ɤɚɤɨɣ ɫɬɨɪɨɧɟ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɩɪɨɢɡɨɲɥɨ ɫɬɨɥɤɧɨɜɟɧɢɟ Ɍɋ, ɞɜɢɝɚɜɲɢɯɫɹ 
ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɧɚɩɪɚɜɥɟɧɢɹɦ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɝɨ ɜɨɩɪɨɫɚ ɧɟɨɛɯɨɞɢɦɨ ɬɨɱɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɨɩɟɪɟɱɧɨɟ ɫɦɟɳɟɧɢɟ Ɍɋ ɨɬ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɱɬɨ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɨ ɫɥɟɞɚɯ ɧɚ ɞɨɪɨɝɟ ɦɨɠɧɨ ɜɵɹɫɧɢɬɶ ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ Ɍɋ 
ɩɨɫɥɟ ɩɪɨɢɫɲɟɫɬɜɢɹ. 
 ɇɚɢɛɨɥɟɟ ɬɨɱɧɨ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 
ɩɨɫɥɟ ɭɞɚɪɚ Ɍɋ ɩɪɨɞɨɥɠɚɸɬ ɤɨɧɬɚɤɬɢɪɨɜɚɬɶ (ɢɥɢ ɪɚɫɯɨɞɹɬɫɹ ɧɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ 
ɪɚɫɫɬɨɹɧɢɟ). ɉɨɩɟɪɟɱɧɨɟ ɫɦɟɳɟɧɢɟ Ɍɋ ɨɬ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ 
ɬɨɝɞɚ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɨɪɨɬɚ ɜɨɤɪɭɝ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ. ȼɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɹ 
Ɍɋ ɩɪɢɦɟɪɧɨ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɦ ɜɟɥɢɱɢɧɚɦ ɦɚɫɫɵ (ɢɥɢ ɫɢɥɵ 
ɬɹɠɟɫɬɢ), ɬɨɝɞɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɦɟɳɟɧɢɹ ɨɬ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ 
ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɤɨɣ ɮɨɪɦɭɥɨɣ 2.18: 
 

  𝑆ଵ = ሺ𝑌к − 𝑌଴ሻ ∙ ீభீభ+ீమ,               (2.18) 

 
ɝɞɟ   𝑌к – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɬɹɠɟɫɬɢ Ɍɋ ɩɨɫɥɟ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɦ; 
 𝑌଴ –  ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɬɹɠɟɫɬɢ Ɍɋ ɜ ɦɨɦɟɧɬ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɦ;  
 .ଵ,ଶ –  ɦɚɫɫɵ Ɍɋ, ɤɝܩ 
  ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ Ɍɋ ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ, ɱɚɫɬɨ 
ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜ ɦɨɦɟɧɬ ɫɬɨɥɤɧɨɜɟɧɢɹ ɢ 
ɧɚɩɪɚɜɥɟɧɢɟ ɭɞɚɪɚ. Ɍɚɤ, ɟɫɥɢ ɨɩɪɟɞɟɥɟɧɨ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɢ ɦɟɫɬɨ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɞɧɨɝɨ ɢɡ Ɍɋ, ɫɬɨɥɤɧɭɜɲɢɯɫɹ ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ, ɬɨ ɩɨ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟ ɜɬɨɪɨɝɨ Ɍɋ ɢ ɬɨɱɤɚ, ɜ ɤɨɬɨɪɨɣ 
ɩɪɨɢɡɨɲɟɥ ɢɯ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɤɨɧɬɚɤɬ. ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɷɬɨ ɫɨɡɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɢɬɶ, ɧɚ ɤɚɤɨɣ ɫɬɨɪɨɧɟ ɞɨɪɨɝɢ ɩɪɨɢɡɨɲɥɨ ɫɬɨɥɤɧɨɜɟɧɢɟ. 
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  ȿɫɥɢ ɢɡɜɟɫɬɧɨ ɬɨɥɶɤɨ ɪɚɫɩɨɥɨɠɟɧɢɟ Ɍɋ ɩɨɫɥɟ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɬɨ ɩɨ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɭɞɚɪɚ ɢ ɜɟɪɨɹɬɧɨɟ ɫɦɟɳɟɧɢɟ Ɍɋ 
ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɬɨɱɧɨ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, 
ɤɨɝɞɚ ɪɚɫɫɬɨɹɧɢɹ, ɧɚ ɤɨɬɨɪɵɟ ɫɦɟɫɬɢɥɢɫɶ Ɍɋ ɩɨɫɥɟ ɭɞɚɪɚ, ɧɟɡɧɚɱɢɬɟɥɶɧɵ. 
 ɉɪɢ ɫɬɨɥɤɧɨɜɟɧɢɹɯ, ɩɪɨɢɡɨɲɟɞɲɢɯ ɜɫɥɟɞɫɬɜɢɟ ɜɧɟɡɚɩɧɨɝɨ ɩɨɜɨɪɨɬɚ 
ɜɥɟɜɨ ɨɞɧɨɝɨ ɢɡ Ɍɋ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɪɚɣɧɟɟ ɩɪɚɜɨɟ ɩɨɥɨɠɟɧɢɟ ɷɬɨɝɨ Ɍɋ ɜ 
ɦɨɦɟɧɬ ɭɞɚɪɚ, ɢɫɯɨɞɹ ɢɡ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɦɚɧɟɜɪɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɫɰɟɩɥɟɧɢɹ. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɷɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɹɫɧɢɬɶ, ɧɚ ɤɚɤɨɣ 
ɫɬɨɪɨɧɟ ɩɪɨɢɡɨɲɥɨ ɫɬɨɥɤɧɨɜɟɧɢɟ, ɟɫɥɢ ɩɨ ɞɟɮɨɪɦɚɰɢɢ ɨɩɪɟɞɟɥɟɧɨ, ɩɨɞ ɤɚɤɢɦ 
ɭɝɥɨɦ ɧɚɧɟɫɟɧ ɭɞɚɪ [17]. 
 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɡɚɤɨɧɭ ɫɨɯɪɚɧɟɧɢɹ ɢɦɩɭɥɶɫɚ. 
 ɉɪɢ ɹɜɧɨɦ ɧɟɞɨɫɬɚɬɤɟ ɢɧɮɨɪɦɚɰɢɢ ɫ ɦɟɫɬɚ ȾɌɉ ɩɨ ɡɨɧɟ ɫɬɨɥɤɧɨɜɟɧɢɹ 
ɩɨɩɟɪɟɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɋ ɜɨɡɦɨɠɧɨ ɧɚɣɬɢ ɪɚɫɱɟɬɨɦ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ. ɉɪɢ ɩɪɹɦɨɥɢɧɟɣɧɨɦ ɩɨɞɯɨɞɟ Ɍɋ, ɨɫɨɛɟɧɧɨ ɨɞɧɨɣ 
ɤɚɬɟɝɨɪɢɢ, ɩɨɩɟɪɟɱɧɨɟ ɪɚɫɯɨɠɞɟɧɢɟ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɛɵɥɨ ɨɛɭɫɥɨɜɥɟɧɨ 
ɢɦɩɭɥɶɫɨɦ ɫɢɥɵ (ɮɨɪɦɭɥɚ 2.19). 
 
 ݉ ∙ ܸ = ∫ ݌ ∙ 𝑑 ∙ ௧଴ݐ ,                (2.19) 
 
ɩɨ ɪɚɜɟɧɫɬɜɭ ɷɬɨɝɨ ɢɦɩɭɥɶɫɚ ɩɨɥɭɱɚɟɦ ɫɨɨɬɧɨɲɟɧɢɟ (ɮɨɪɦɭɥɚ 2.20): 
 ݉ଵ ∙ ଵܸ =  ݉ଶ ∙ ଶܸ,                   (2.20) 
 

 
௠భ௠మ =  ௏మ௏భ =  √ሺଶ∙𝜑೤∙𝑔∙௬మሻ√ሺଶ∙𝜑೤∙𝑔∙௬భሻ ,                 (2.21) 

 
ɝɞɟ   𝑔 – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; 
 𝜑௬  – ɡɧɚɱɟɧɢɟ ɛɨɤɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ ɲɢɧɵ ɫ ɞɨɪɨɝɨɣ;  
 .ଵ,ଶ – ɩɨɩɟɪɟɱɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɰɟɧɬɪɚ ɦɚɫɫ Ɍɋݕ 
 Ɉɬɫɸɞɚ ɩɪɢ ɪɚɜɟɧɫɬɜɟ 𝜑௬ ɢɥɢ ɫ ɭɱɟɬɨɦ ɪɚɡɧɵɯ ɢɯ ɡɧɚɱɟɧɢɣ ɩɨ ɫɬɨɪɨɧɚɦ 
ɞɨɪɨɝɢ (ɜɨɡɦɨɠɧɨ, ɫ ɜɵɯɨɞɨɦ ɨɞɧɨɝɨ ɢɡ Ɍɋ ɧɚ ɨɛɨɱɢɧɭ) ɧɚɯɨɞɢɬɫɹ 
ɫɨɨɬɧɨɲɟɧɢɟ ݕଶ/ ݕଵ. ɉɨ ɷɬɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ ɢ ɫɭɦɦɟ ɪɚɡɦɟɪɚ ݕଵ + ݕଶ + ݕ଴ ɧɚ 
ɫɯɟɦɟ ȾɌɉ ɧɚɯɨɞɹɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ݕଵ ɢɥɢ ݕଶ ɰɟɧɬɪɨɜ ɦɚɫɫ ɢ ɩɨɩɟɪɟɱɧɨɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ Ɍɋ ɜ ɦɨɦɟɧɬ ɩɟɪɜɨɝɨ ɤɨɧɬɚɤɬɚ. ȿɫɥɢ ɢɡɜɟɫɬɧɨ ɞɜɢɠɟɧɢɟ ɞɨ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɨɞɧɨɝɨ ɢɡ Ɍɋ ɩɨɞ ɭɝɥɨɦ ɤ ɥɢɧɢɢ ɞɨɪɨɝɢ, ɬɨ ɷɬɨ ɬɚɤɠɟ ɦɨɠɧɨ 
ɭɱɟɫɬɶ ɜ ɜɢɞɟ ɧɚɱɚɥɶɧɨɝɨ ɭɫɥɨɜɢɹ. ɋ ɭɱɟɬɨɦ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ 
ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɜɢɞɧɵɦ ɬɚɤɨɟ ɭɬɜɟɪɠɞɟɧɢɟ, ɱɬɨ ɟɫɥɢ ɩɨɫɥɟ ɜɧɟɰɟɧɬɪɚɥɶɧɨɝɨ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ȾɌɉ Ɍɋ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɨɞɧɨɣ ɫɬɨɪɨɧɟ ɞɨɪɨɝɢ, ɬɨ ɧɚ ɷɬɨɣ 
ɫɬɨɪɨɧɟ ɞɨɪɨɝɢ ɢ ɩɪɨɢɡɨɲɥɨ ɫɬɨɥɤɧɨɜɟɧɢɟ [10]. 
 Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɜ ɧɚɫɬɨɹɳɟɟ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɩɨ 
ɩɪɢɦɟɧɢɬɟɥɶɧɨɣ ɩɪɚɤɬɢɤɟ ɫɪɟɞɢ ɷɤɫɩɟɪɬɨɜ. Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɦɚɥɨɦ 
ɤɨɥɢɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɨɬɜɟɬɢɬɶ ɧɚ ɝɥɚɜɧɵɣ ɜɨɩɪɨɫ, ɜɵɧɨɫɢɦɵɣ ɧɚ 
ɷɤɫɩɟɪɬɢɡɭ ɩɪɢ ɜɫɬɪɟɱɧɨɦ ȾɌɉ: ɨɩɪɟɞɟɥɢɬɶ ɧɚ ɤɚɤɨɣ ɫɬɨɪɨɧɟ ɞɨɪɨɝɢ 
ɩɪɨɢɡɨɲɥɨ ɫɬɨɥɤɧɨɜɟɧɢɟ.  Ɉɞɧɚɤɨ ɝɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ 
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ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɡɚɤɨɧɭ ɫɨɯɪɚɧɟɧɢɹ ɢɦɩɭɥɶɫɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɭɱɟɬɚ ɡɚɬɪɚɱɟɧɧɨɣ ɪɚɛɨɬɵ Ɍɋ ɩɨɫɥɟ ɭɞɚɪɚ.  
 ȼɵɜɨɞɵ: ɜɫɬɪɟɱɧɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɫɬɟɩɟɧɢ ɩɟɪɟɤɪɵɬɢɹ ɪɚɡɞɟɥɹɸɬ ɧɚ 
ɰɟɧɬɪɚɥɶɧɵɟ, ɜɧɟɰɟɧɬɪɚɥɶɧɵɟ, ɤɚɫɚɬɟɥɶɧɵɟ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ 
ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɦ ɹɜɥɹɟɬɫɹ ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɫ 
ɦɟɫɬɚ ȾɌɉ ɨ ɤɨɨɪɞɢɧɚɬɚɯ ɫɥɟɞɨɜ ɲɢɧ Ɍɋ ɧɚ ɩɨɞɯɨɞɟ ɤ ɦɟɫɬɭ ɫɬɨɥɤɧɨɜɟɧɢɹ, 
ɪɟɡɤɨɟ ɢɡɦɟɧɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɫɥɟɞɨɜ, ɫɥɟɞɵ ɛɨɤɨɜɨɝɨ ɫɤɨɥɶɠɟɧɢɹ ɲɢɧ ɩɪɢ 
ɪɚɡɜɨɪɨɬɟ Ɍɋ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɫɵɩɢ ɡɟɦɥɢ, ɨɫɤɨɥɤɨɜ, ɫɬɟɤɨɥ ɢ ɩɥɚɫɬɦɚɫɫ, ɩɹɬɟɧ 
ɦɚɫɥɚ, ɬɨɫɨɥɚ, ɫɥɟɞɵ ɨɬ ɞɟɬɚɥɟɣ, ɝɪɭɡɚ, ɪɚɡɦɟɪɵ ɢ ɯɚɪɚɤɬɟɪ ɩɨɜɪɟɠɞɟɧɢɣ Ɍɋ, 
ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɋ ɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɩɨɫɥɟ ȾɌɉ. 
 Ɉɩɪɟɞɟɥɟɧɵ ɷɬɚɩɵ ɮɢɤɫɚɰɢɢ ɫɥɟɞɨɜ ɧɚ ɦɟɫɬɟ ɩɪɨɢɫɲɟɫɬɜɢɹ ɩɪɢ 
ɜɫɬɪɟɱɧɨɦ ɫɬɨɥɤɧɨɜɟɧɢɢ, ɤɚɤɢɟ ɩɪɢɛɨɪɵ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɫɦɨɬɪɚ ɦɟɫɬɚ ȾɌɉ ɢ 
ɫɨɫɬɚɜɥɟɧɢɹ ɫɯɟɦɵ. 
 Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ȾɌɉ. Ⱦɥɹ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ȾɌɉ, 
ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ Ɍɋ ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ, ɩɚɪɚɦɟɬɪɵ ɞɜɢɠɟɧɢɹ Ɍɋ.  ȼ ɪɚɛɨɬɟ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɜɟɪɨɹɬɧɵɣ ɦɟɯɚɧɢɡɦ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɩɨ ɮɚɡɚɦ ȾɌɉ: 
ɜ ɦɨɦɟɧɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɨɛɫɬɚɧɨɜɤɢ, ɤɭɥɶɦɢɧɚɰɢɨɧɧɨɣ ɮɚɡɟ ɢ 
ɤɨɧɟɱɧɨɣ. 
 ɉɪɢɜɟɞɟɧɵ ɜɨɩɪɨɫɵ ɜɵɧɨɫɢɦɵɟ ɧɚ ɷɤɫɩɟɪɬɢɡɭ ȾɌɉ ɩɪɢ ɜɫɬɪɟɱɧɵɯ 
ɫɬɨɥɤɧɨɜɟɧɢɹɯ, ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɹɜɥɹɟɬɫɹ ɜɨɩɪɨɫ ɨ ɫɬɨɪɨɧɟ ɞɨɪɨɝɢ (ɦɟɫɬɟ 
ȾɌɉ) ɧɚ ɤɨɬɨɪɨɣ ɩɪɨɢɡɨɲɟɥ ɤɨɧɬɚɤɬ Ɍɋ.  
 ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜ ɪɚɛɨɬɟ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɜɢɠɟɧɢɹ 
Ɍɋ, ɢɦɟɸɳɢɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɜɫɬɪɟɱɧɨɦ ȾɌɉ: ɫɤɨɪɨɫɬɶ, ɬɨɪɦɨɡɧɨɣ ɩɭɬɶ, 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɟɬɨɞɢɤɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ 
ɬɚɤɠɟ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɯɨɞɹ ɢɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ, ɱɬɨ 
ɨɫɧɨɜɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɩɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɹɜɥɹɸɬɫɹ:  
 - ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɛɨɪɚ ɩɨɥɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫ ɦɟɫɬɚ ȾɌɉ, ɱɬɨ 
ɜɟɞɟɬ ɤ ɧɟɞɨɫɬɚɬɨɱɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɚɟɬ 
ɷɤɫɩɟɪɬ; 
 - ɤɚɠɞɚɹ ɢɡ ɦɟɬɨɞɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ Ɍɋ ɢɦɟɟɬ ɪɹɞ 
ɧɟɞɨɫɬɚɬɤɨɜ ɢ ɩɨɝɪɟɲɧɨɫɬɟɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɬɨɱɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɷɤɫɩɟɪɬɢɡɵ; 
 - ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ȾɌɉ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ 
ɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ,  ɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ȾɌɉ 
ɩɨ ɡɚɤɨɧɭ ɫɨɯɪɚɧɟɧɢɹ ɢɦɩɭɥɶɫɚ ɧɟ ɡɚɬɪɚɝɢɜɚɟɬ ȾɌɉ ɫɜɹɡɚɧɧɵɟ ɫ ɛɨɥɶɲɢɦ 
ɪɚɡɥɟɬɨɦ Ɍɋ ɩɨɫɥɟ ɤɨɧɬɚɤɬɚ, ɫɴɟɡɞɨɦ ɜ ɤɸɜɟɬ ɢ ɞɚɥɶɧɟɣɲɢɦ ɞɜɢɠɟɧɢɟɦ Ɍɋ ɜ 
ɤɸɜɟɬɟ; 
 - ɢɡ ɬɚɛɥɢɰ 1.2 – 1.3 ɜɢɞɧɨ, ɱɬɨ ɛɚɪɶɟɪɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ 
ɬɨɥɶɤɨ ɧɚ 15% ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɷɬɨ ɝɨɜɨɪɢɬ ɨ ɜɵɫɨɤɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɢ 
ɜɫɬɪɟɱɧɨɦ ɫɬɨɥɤɧɨɜɟɧɢɢ ɫɴɟɡɞɚ Ɍɋ ɜ ɤɸɜɟɬ. 
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 3 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
  
 Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ȾɌɉ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɡɪɚɛɨɬɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɨɲɟɞɲɟɦɭ ɫɬɨɥɤɧɨɜɟɧɢɸ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ. Ⱦɥɹ ɷɬɨɝɨ, ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɪɨɚɧɚɥɢɡɢɪɭɟɦ ɩɨ ɡɚɤɨɧɭ ɫɨɯɪɚɧɟɧɢɹ 
ɷɧɟɪɝɢɢ.  

ɋɬɨɥɤɧɨɜɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɧɟ ɫɨɯɪɚɧɹɟɬɫɹ ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ 
ɫɬɚɥɤɢɜɚɸɳɢɯɫɹ ɬɟɥ, ɧɚɡɵɜɚɸɬ ɧɟɭɩɪɭɝɢɦɢ.  

ɋɪɟɞɢ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɧɟɭɩɪɭɝɢɯ ɫɬɨɥɤɧɨɜɟɧɢɣ, ɟɫɬɶ ɨɞɢɧ 
ɢɫɤɥɸɱɢɬɟɥɶɧɵɣ ɫɥɭɱɚɣ, ɤɨɝɞɚ ɫɬɚɥɤɢɜɚɸɳɢɟɫɹ Ɍɋ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɨɥɤɧɨɜɟɧɢɹ 
ɫɥɢɩɚɸɬɫɹ ɢ ɞɚɥɶɲɟ ɞɜɢɠɭɬɫɹ ɤɚɤ ɨɞɧɨ ɰɟɥɨɟ. Ɍɚɤɨɣ ɧɟɭɩɪɭɝɢɣ ɭɞɚɪ 
ɧɚɡɵɜɚɸɬ ɚɛɫɨɥɸɬɧɨ ɧɟɭɩɪɭɝɢɦ [18]. 

ɇɟɭɩɪɭɝɢɟ ɜɫɬɪɟɱɧɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɬɟɦ, ɱɬɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ Ɍɋ ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ ɹɜɥɹɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ, ɨɞɧɨ Ɍɋ 
ɞɜɢɠɟɬɫɹ ɜɧɭɬɪɢ ɞɪɭɝɨɝɨ ɜ ɜɢɞɭ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɣ Ɍɋ ɭɱɚɫɬɜɭɸɳɢɯ ɜ 
ȾɌɉ.  

ɂɡ-ɡɚ ɡɧɚɱɢɬɟɥɶɧɨɣ ɪɚɡɧɨɫɬɢ ɦɚɫɫ Ɍɋ ɢ ɧɢɡɤɨɣ ɠɟɫɬɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 
ɤɭɡɨɜɚ ɨɞɧɨɝɨ Ɍɋ ɢ ɧɚɨɛɨɪɨɬ ɜɵɫɨɤɨɣ ɠɟɫɬɤɨɫɬɢ ɞɪɭɝɨɝɨ ɜɨɡɧɢɤɚɸɬ ɫɢɬɭɚɰɢɢ, 
ɩɪɢ ɤɨɬɨɪɵɯ ɜɫɬɪɟɱɧɵɟ ȾɌɉ ɩɨɞɱɢɧɹɸɬɫɹ ɡɚɤɨɧɭ ɫɨɯɪɚɧɟɧɢɹ ɢɦɩɭɥɶɫɚ ɩɨ 
ɬɟɨɪɢɢ ɧɟɭɩɪɭɝɨɝɨ ɭɞɚɪɚ.  

ɉɪɢɦɟɪɨɦ ɬɚɤɢɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ȾɌɉ ɦɟɠɞɭ ɥɟɝɤɨɜɵɦ 
ɚɜɬɨɦɨɛɢɥɟɦ ɢ ɝɪɭɡɨɜɵɦ, ɚ ɬɚɤɠɟ ɚɜɬɨɛɭɫɨɦ. ɉɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɜɫɬɪɟɱɧɵɯ 
ȾɌɉ ɫ ɭɱɚɫɬɢɟɦ ɚɜɬɨɛɭɫɨɜ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɷɬɨɬ ɮɚɤɬɨɪ ɜ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ  
ɠɟɫɬɤɨɫɬɶ ɤɭɡɨɜɚ ɚɜɬɨɛɭɫɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɟɦ ɭ ɪɚɦɧɵɯ ɝɪɭɡɨɜɵɯ 
ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɥɟɝɤɨɜɵɯ. ȼ 2015 ɝɨɞɭ ɧɚ ɭɱɚɫɬɤɟ ɮɟɞɟɪɚɥɶɧɨɣ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɞɨɪɨɝɢ Ɋ-257 «ȿɧɢɫɟɣ» (Ɇ-54) ɢɦɟɥɨ ɦɟɫɬɨ ɜɫɬɪɟɱɧɨɟ ɫɬɨɥɤɧɨɜɟɧɢɟ ɞɜɭɯ 
ɚɜɬɨɛɭɫɨɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɛɥɸɞɚɥɫɹ ɬɚɤɨɣ ɜɢɞ ȾɌɉ.  

ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɞɚɧɧɨɝɨ ȾɌɉ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. ȼ ȾɌɉ 
ɭɱɚɫɬɜɨɜɚɥɨ 2 Ɍɋ: ɚɜɬɨɛɭɫ ɛɨɥɶɲɨɝɨ ɤɥɚɫɫɚ Hyundai Universe ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɚɫɫɨɣ 16600 ɤɝ ɢ ɩɚɫɫɚɠɢɪɨɜɦɟɫɬɢɦɨɫɬɶɸ ɛɨɥɟɟ 50 ɱɟɥɨɜɟɤ ɢ ɦɢɤɪɨɚɜɬɨɛɭɫ 
Mercedes-Benz Sprinter ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɚɫɫɨɣ 2590 ɤɝ, ɩɚɫɫɚɠɢɪɨɜɦɟɫɬɢɦɨɫɬɶ 
10 ɱɟɥɨɜɟɤ, ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɱɬɨ ɦɢɤɪɨɚɜɬɨɛɭɫ ɛɵɥ ɛɨɥɟɟ ɪɚɧɧɟɝɨ 
ɝɨɞɚ ɜɵɩɭɫɤɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɤɭɡɨɜ ɭɬɪɚɬɢɥ ɫɜɨɸ ɠɟɫɬɤɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɧɨɜɵɦ Ɍɋ ɜ ɜɢɞɭ ɫɬɚɪɟɧɢɹ ɦɟɬɚɥɥɚ [6]. 

Ⱥɜɬɨɛɭɫ ɛɨɥɶɲɨɝɨ ɤɥɚɫɫɚ ɢɦɟɹ ɛɨɥɶɲɭɸ ɦɚɫɫɭ, ɛɭɤɜɚɥɶɧɨ ɩɪɨɟɯɚɥ 
ɜɧɭɬɪɢ ɚɜɬɨɛɭɫɚ ɦɚɥɨɝɨ ɤɥɚɫɫɚ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɞɜɚ Ɍɋ ɩɨɫɥɟ ɭɞɚɪɚ ɩɨ ɬɟɨɪɢɢ 
ɭɩɪɭɝɨɫɬɢ ɫɬɚɥɢ ɨɞɧɢɦ ɬɟɥɨɦ. 

ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɜɫɬɪɟɱɧɨɝɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɪɢ 
ɧɟɭɩɪɭɝɨɦ ɭɞɚɪɟ.  
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Ɋɢɫɭɧɨɤ 3.1 – ɉɪɢɦɟɪ ɜɫɬɪɟɱɧɨɝɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɪɢ ɧɟɭɩɪɭɝɨɦ ɭɞɚɪɟ 
 

ɉɪɢ ȾɌɉ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ ɫɪɟɞɢ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɱɚɳɟ 
ɜɫɬɪɟɱɚɸɬɫɹ ɭɩɪɭɝɢɟ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɬɚɤɢɟ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɤɨɪɨɬɤɢɦ ɜɪɟɦɟɧɟɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ (ɜ ɩɟɪɢɨɞ ɤɭɥɶɦɢɧɚɰɢɨɧɧɨɣ ɮɚɡɵ ȾɌɉ 
ɨɤɨɥɨ 0.1 ɫɟɤ), ɛɨɥɶɲɢɦ ɪɚɡɥɟɬɨɦ Ɍɋ ɩɨɫɥɟ ɭɞɚɪɚ ɢ ɥɨɤɚɥɶɧɵɦɢ 
ɩɨɜɪɟɠɞɟɧɢɹɦɢ. ȼ ɪɚɦɤɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɤɫɩɟɪɬɢɡɵ ȾɌɉ ɬɚɤɢɟ ɫɬɨɥɤɧɨɜɟɧɢɹɦ 
ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɭɩɪɭɝɢɦɢ ɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɮɢɡɢɤɢ ɩɨ ɡɚɤɨɧɭ 
ɫɨɯɪɚɧɟɧɢɹ ɢɦɩɭɥɶɫɚ ɩɪɢ ɭɞɚɪɟ ɭɩɪɭɝɢɯ ɬɟɥ. 
 ȼɨ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɦɟɬɨɞɢɤɚɯ ɪɚɫɫɥɟɞɨɜɚɧɢɣ ȾɌɉ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɦɨɞɟɥɶ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɪɢ ɭɩɪɭɝɨɦ ɭɞɚɪɟ.   
  ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɭɩɪɭɝɨɝɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɫɜɹɡɚɧɧɨɝɨ ɫ 
ɛɨɥɶɲɢɦ ɪɚɡɥɟɬɨɦ Ɍɋ ɩɨɫɥɟ ɭɞɚɪɚ.  
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Ɋɢɫɭɧɨɤ 3.2 – ɉɪɢɦɟɪ ɫɬɨɥɤɧɨɜɟɧɢɹ ɫɜɹɡɚɧɧɵɣ ɫ ɛɨɥɶɲɢɦ ɪɚɡɥɟɬɨɦ Ɍɋ ɩɨɫɥɟ 
ɭɞɚɪɚ 

 
 ȿɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɞɜɭɯ ɬɟɥ ɫɨɯɪɚɧɹɟɬɫɹ ɤɢɧɟɬɢɱɟɫɤɚɹ 
ɷɧɟɪɝɢɹ, ɬɚɤɨɣ ɭɞɚɪ ɧɚɡɵɜɚɟɬɫɹ ɚɛɫɨɥɸɬɧɨ ɭɩɪɭɝɢɦ. 
 ɋɨɝɥɚɫɧɨ ɩɨɥɨɠɟɧɢɹɦ ɬɟɨɪɢɢ ɭɞɚɪɚ ɩɪɨɰɟɫɫ ɭɞɚɪɚ ɩɪɢɧɹɬɨ ɪɚɡɞɟɥɹɬɶ ɧɚ 
ɞɜɟ ɮɚɡɵ. ɉɟɪɜɚɹ ɮɚɡɚ ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɬ ɦɨɦɟɧɬɚ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɬɟɥ ɞɨ 
ɦɨɦɟɧɬɚ ɢɯ ɧɚɢɛɨɥɶɲɟɝɨ ɫɛɥɢɠɟɧɢɹ. ȼɬɨɪɚɹ ɮɚɡɚ ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɬ ɤɨɧɰɚ 
ɩɟɪɜɨɣ ɮɚɡɵ ɞɨ ɦɨɦɟɧɬɚ ɪɚɡɴɟɞɢɧɟɧɢɹ ɬɟɥ. ȼɨ ɜɪɟɦɹ ɩɟɪɜɨɣ ɮɚɡɵ ɤɢɧɟɬɢɱɟɫɤɚɹ 
ɷɧɟɪɝɢɹ ɬɟɥ ɩɟɪɟɯɨɞɢɬ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɪɚɡɪɭɲɟɧɢɹ ɢ ɞɟɮɨɪɦɚɰɢɣ 
ɞɟɬɚɥɟɣ, ɚ ɬɚɤɠɟ ɜ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɷɧɟɪɝɢɸ ɢ ɬɟɩɥɨ. ȼɨ ɜɬɨɪɨɣ ɮɚɡɟ ɭɞɚɪɚ 
ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɭɩɪɭɝɢɯ ɱɚɫɬɟɣ, ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ 
ɫɛɥɢɠɟɧɢɹ ɬɟɥ, ɜɧɨɜɶ ɩɟɪɟɯɨɞɢɬ ɜ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɫɩɨɫɨɛɫɬɜɭɹ 
ɪɚɡɴɟɞɢɧɟɧɢɸ ɬɟɥ. ɉɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɯ ɧɚɟɡɞɟ ɧɚ ɧɟɩɨɞɜɢɠɧɨɟ 
ɩɪɟɩɹɬɫɬɜɢɟ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɜɨɣ ɮɚɡɵ ɫɨɫɬɚɜɥɹɟɬ 0,05 – 0,10 ɫ, ɚ ɜɬɨɪɨɣ – 0, 02 
– 0, 04 ɫ.  
 ɉɨɬɟɪɸ ɷɧɟɪɝɢɢ ɩɪɢ ɭɞɚɪɟ ɨɰɟɧɢɜɚɸɬ ɫ ɩɨɦɨɳɶɸ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ܭ˖ˇ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɵɯ 
ɫɤɨɪɨɫɬɟɣ Ɍɋ ɩɟɪɟɞ ɭɞɚɪɨɦ ɢ ɩɨɫɥɟ ɧɟɝɨ ɮɨɪɦɭɥɚ 3.1: 
 

ˇ˖ܭ  =  ሺ௏మ′−௏భ′ሻሺ௏భ−௏మሻ ,             (3.1) 

 
ɝɞɟ   ଵܸ, ଶܸ – ɫɤɨɪɨɫɬɢ Ɍɋ 1 ɢ 2 ɩɟɪɟɞ ɭɞɚɪɨɦ; 
  ଵܸ′, ଶܸ′ – ɫɤɨɪɨɫɬɢ Ɍɋ 1 ɢ 2 ɩɨɫɥɟ ɭɞɚɪɚ.  



48 

 

 
 ɉɪɢ 0 = ˇ˖ܭ ɭɞɚɪ ɚɛɫɨɥɸɬɧɨ ɧɟɭɩɪɭɝɢɣ, ɩɪɢ 1 = ˇ˖ܭ – ɚɛɫɨɥɸɬɧɨ ɭɩɪɭɝɢɣ. 
Ʉɚɤ ɚɛɫɨɥɸɬɧɨ ɭɩɪɭɝɢɯ, ɬɚɤ ɢ ɚɛɫɨɥɸɬɧɨ ɧɟɭɩɪɭɝɢɯ ɬɟɥ ɜ ɩɪɢɪɨɞɟ ɧɟ 
ɫɭɳɟɫɬɜɭɟɬ, ɩɨɷɬɨɦɭ ɜɫɟɝɞɚ 0 < 1 >ˇ˖ܭ. Ʉɨɷɮɮɢɰɢɟɧɬ ܭ˖ˇ ɨɩɪɟɞɟɥɹɸɬ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɨ.  
 ɉɪɢɦɟɪɧɵɟ ɟɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ ɭɞɚɪɚɯ ɧɟɤɨɬɨɪɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1 – Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ܭ˖ˇ ɧɟɤɨɬɨɪɵɯ ɦɚɬɟɪɢɚɥɨɜ 

Ɇɚɬɟɪɢɚɥ Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ܭ˖ˇ 

Ⱥɥɸɦɢɧɢɣ ɨɛ ɚɥɸɦɢɧɢɣ 0, 23 

Ȼɪɨɧɡɚ ɨ ɛɪɨɧɡɭ 0, 40 

ɑɭɝɭɧ ɨ ɱɭɝɭɧ 0, 60 

ɋɬɚɥɶ ɨ ɫɬɚɥɶ 0, 70 

ɉɨɥɢɫɬɢɪɨɥ ɨ ɫɬɚɥɶ 0, 95 

 
 Ɉɞɧɚɤɨ ɞɨɫɬɨɜɟɪɧɵɯ ɞɚɧɧɵɯ ɨ ɡɧɚɱɟɧɢɹɯ ܭ˖ˇ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ, ɤ 
ɫɨɠɚɥɟɧɢɸ, ɧɟɦɧɨɝɨ, ɢ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɟɞɫɬɨɢɬ ɟɳɟ ɛɨɥɶɲɚɹ ɪɚɛɨɬɚ. 
ɂɧɮɨɪɦɚɰɢɹ, ɫɨɞɟɪɠɚɳɚɹɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɚɯ, ɱɚɫɬɨ ɩɪɨɬɢɜɨɪɟɱɢɜɚ.  
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɜɫɬɪɟɱɧɵɯ 
ɫɬɨɥɤɧɨɜɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɯɚɪɚɤɬɟɪ ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɨ ɭɩɪɭɝɨɫɬɢ. 
Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜ ɞɚɧɧɨɣ ȼɄɊ ɛɭɞɟɬ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɞɥɹ ɜɫɬɪɟɱɧɵɯ 
ɫɬɨɥɤɧɨɜɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫɨ ɫɴɟɡɞɨɦ ɜ ɤɸɜɟɬ ɢ ɞɚɥɶɧɟɣɲɢɦ ɞɜɢɠɟɧɢɟɦ ɜ 
ɪɚɡɥɢɱɧɵɯ ɫɪɟɞɚɯ.  
 ȼ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ Ʉɪɚɫɧɨɹɪɫɤ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧ ɜ ɰɟɧɬɪɟ 
ɋɢɛɢɪɢ ɨɤɨɥɨ 7 ɦɟɫɹɰɟɜ ɜ ɝɨɞɭ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ ɡɚ 
ɩɪɟɞɟɥɚɦɢ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɧɚɯɨɞɢɬɫɹ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 
ɞɜɢɠɟɧɢɟ Ɍɋ ɜ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞɚɯ ɛɭɞɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɧɚ ɩɪɢɦɟɪɟ ɫɧɟɝɚ. 
  ɇɚ ɪɢɫɭɧɤɟ 3.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɯɟɦɵ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ 
ɫ ɪɚɡɥɟɬɨɦ Ɍɋ ɩɨɫɥɟ ɭɞɚɪɚ ɢ ɫɴɟɡɞɨɦ ɜ ɤɸɜɟɬ (ɚ – ɜɧɟɰɟɧɬɪɚɥɶɧɨɟ 
ɫɬɨɥɤɧɨɜɟɧɢɟ, ɛ – ɩɨɞ ɡɧɚɱɢɬɟɥɶɧɵɦ ɭɝɥɨɦ ɨɞɧɨɝɨ ɢɡ Ɍɋ, ɜ – ɩɨɞ ɭɝɥɨɦ ɞɜɭɯ 
Ɍɋ).  ɉɪɢɦɟɪ ɜɫɬɪɟɱɧɨɝɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɪɚɫɫɦɨɬɪɟɧ ɧɚ ɭɱɚɫɬɤɟ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɞɨɪɨɝɢ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ Ɋ-255 ɋɢɛɢɪɶ ɤɦ 808+150.  
 
 



49 

 

 
 

Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɵ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ, ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ 



50 

 

Ʉɚɤ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɜ ɩɭɧɤɬɟ 2.6.3 ɩɨɩɟɪɟɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɜɢɠɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɦɨɠɧɨ ɧɚɣɬɢ ɩɨ ɦɟɬɨɞɢɤɟ ɫɨɯɪɚɧɟɧɢɹ ɢɦɩɭɥɶɫɚ 
ɮɨɪɦɭɥɵ 2.19-2.21. 

ɉɨ ɮɨɪɦɭɥɟ 2.21 ɥɢɧɟɣɧɭɸ ɫɤɨɪɨɫɬɶ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 3.1: 

 ܸ =  √ሺʹ ∙ 𝜑௬ ∙ 𝑔 ∙  ሻ,                (3.1)ݕ
 

Ɉɞɧɚɤɨ ɟɫɥɢ ɩɨɫɥɟ ɭɞɚɪɚ  ɢɦɟɥɨ ɦɟɫɬɨ ɫɴɟɡɞ Ɍɋ ɜ ɤɸɜɟɬ, ɬɨ ɫɤɨɪɨɫɬɶ  
ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɛɭɞɟɬ ɫɤɥɚɞɵɜɚɬɶɫɹ ɢɡ ɩɨɬɟɪɶ ɫɤɨɪɨɫɬɢ ɧɚ ɛɨɤɨɜɨɟ 
ɫɤɨɥɶɠɟɧɢɟ ɢ ɩɨɬɟɪɢ ɫɤɨɪɨɫɬɢ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɧɟɝɚ ɩɪɢ 
ɞɜɢɠɟɧɢɢ ɜ ɤɸɜɟɬɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 3.2: 

 ܸ =  √ሺʹ ∙ 𝜑௬ ∙ 𝑔 ∙ ݕ + ܸ̝ˑ˒ ˔ːˈˆаଶ ሻ,              (3.2) 
 

ɝɞɟ ܸ̝ˑ˒ ˔ːˈˆа – ɩɨɬɟɪɢ ɫɤɨɪɨɫɬɢ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɧɟɝɚ, ɦ/ɫ. 
 Ɋɚɛɨɬɚ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɧɟɝɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɩɨ 
ɮɨɪɦɭɥɟ 3.3: 
 
ܣ  =  ሺКˉ ∙  ܸ̝ːˈˆа ∙  ሻ,                (3.3)ܮ
 
ɝɞɟ    Кˉ – ɠɟɫɬɤɨɫɬɶ ɫɧɟɝɚ, ɇ/ɦ3; ܸ̝ːˈˆа – ɨɛɴɟɦ ɫɠɚɬɨɝɨ ɫɧɟɝɚ, ɦ3; ܮ – ɪɚɫɫɬɨɹɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɰɟɧɬɪɚ ɦɚɫɫ ɚɜɬɨɦɨɛɢɥɹ ɜ ɫɧɟɝɟ, ɦ. 

Ɂɚɬɪɚɱɟɧɧɭɸ ɷɧɟɪɝɢɸ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɜ ɤɸɜɟɬɟ ɨɩɪɟɞɟɥɢɦ 
ɩɨ ɮɨɪɦɭɥɟ 3.4: 

ܧ  =  ௠ ∙ ௏̝ ˑ˒ ˔ːˈˆаమଶ ,                 (3.4) 

 
ɝɞɟ    ܧ – ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ, ɦ/ɫ2; 

ɍɱɢɬɵɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ 3.3 ɢ 3.4 ɩɨɬɟɪɢ ɫɤɨɪɨɫɬɢ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɧɟɝɚ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɮɨɪɦɭɥɟ 3.5: 

 ܸ̝ˑ˒ ˔ːˈˆа =  √ଶ ∙ Кˉ ∙ ௏̝ ːˈˆа ∙ 𝐿௠ ,               (3.5) 

 
ɉɨɞɫɬɚɜɥɹɹ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɮɨɪɦɭɥɟ 3.5 ɜ ɮɨɪɦɭɥɭ 3.2 ɩɨɥɭɱɢɦ 

ɫɤɨɪɨɫɬɶ Ɍɋ ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɭɱɢɬɵɜɚɬɶ ɪɚɛɨɬɭ ɧɚ ɞɜɢɠɟɧɢɹ 
Ɍɋ ɜ ɭɫɥɨɜɢɹɯ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɡ ɜɵɪɚɠɟɧɢɣ 2.19-2.21, 3.1-3.5 ɦɨɞɟɥɶ, ɤɨɬɨɪɚɹ 
ɨɩɢɫɵɜɚɟɬ ɜɫɬɪɟɱɧɨɟ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɨɫɥɟ ɭɞɚɪɚ ɨɛɚ Ɍɋ 
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ɪɚɡɥɟɬɟɥɢɫɶ ɜ ɤɸɜɟɬ ɢ ɩɪɨɞɨɥɠɢɥɢ ɞɜɢɠɟɧɢɟ ɩɨ ɫɧɟɝɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɮɨɪɦɭɥɟ 
3.6:  

 ௠భ௠మ = ௏మ௏భ =  √ሺଶ∙𝜑೤∙𝑔∙௬మሻ+ሺమ ∙ Кˉ ∙ 𝑉˔ːˈˆаమ ∙ 𝐿మ𝑚మ ሻ√ሺଶ∙𝜑೤∙𝑔∙௬భሻ+ሺమ ∙ Кˉ ∙ 𝑉˔ːˈˆаభ ∙ 𝐿భ𝑚భ ሻ,              (3.6) 

 
 ɉɨ ɦɟɬɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɦɨɞɟɥɢ (ɮɨɪɦɭɥɚ 3.6), ɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɩɨɩɟɪɟɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ Ɍɋ ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ ɩɨ ɨɬɤɥɨɧɟɧɢɹɦ, ɤɨɬɨɪɵɟ 
ɩɪɨɢɡɨɲɥɢ ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ ɭɞɚɪɨɦ ɢ ɤɨɧɟɱɧɵɦɢ ɩɨɥɨɠɟɧɢɹɦɢ Ɍɋ.  
 
 3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
  
 Ⱥɧɚɥɢɡɢɪɭɹ ɫɨɫɬɚɜɥɹɸɳɢɟ ɮɨɪɦɭɥɵ 3.6, ɭɩɪɚɜɥɹɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɜ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɹɜɥɹɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ Ɍɋ ɩɨɫɥɟ ȾɌɉ, 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ Ɍɋ: ɦɚɫɫɚ, ɝɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ, ɩɨɥɨɠɟɧɢɟ ɰɟɧɬɪɨɜ ɦɚɫɫ. Ⱥ ɬɚɤɠɟ ɞɚɧɧɵɟ ɨ ɬɢɩɟ ɩɨɤɪɵɬɢɹ ɢ ɫɪɟɞɚɯ, 
ɩɨ ɤɨɬɨɪɵɦ ɞɜɢɝɚɥɢɫɶ Ɍɋ. 
 

3.1.1 Ʉɨɨɪɞɢɧɚɬɵ Ɍɋ ɩɨɫɥɟ ȾɌɉ. Ɇɟɬɨɞɢɤɚ ɫɛɨɪɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɧɚ 
ɦɟɫɬɟ ȾɌɉ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɮɢɤɫɚɰɢɢ ɫɥɟɞɨɜ 
 
 ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɨɧɢ 
ɨɫɬɚɧɨɜɢɥɢɫɶ ɷɤɫɩɟɪɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ ɫɯɟɦɟ ȾɌɉ. 

ɉɨɞ ɫɯɟɦɨɣ ȾɌɉ (ɪɢɫɭɧɨɤ 3.3) ɩɨɧɢɦɚɟɬɫɹ ɝɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ 
ɩɥɚɧɚ ɦɟɫɬɧɨɫɬɢ, ɞɨɪɨɠɧɨɣ ɨɛɫɬɚɧɨɜɤɢ, ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɫɥɟɞɨɜ ɢ 
ɩɪɟɞɦɟɬɨɜ, ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɟ ɤ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɩɪɨɢɫɲɟɫɬɜɢɸ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.3 – ɉɪɢɦɟɪ ɫɯɟɦɵ ȾɌɉ  
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əɜɥɹɹɫɶ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨɦ, ɫɯɟɦɚ ɩɪɨɢɫɲɟɫɬɜɢɹ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɹɞ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɛɟɡ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɨ ɞɟɥɭ 
ɧɟɜɨɡɦɨɠɧɨ, ɪɚɰɢɨɧɚɥɶɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɨɫɬɚɜɥɟɧɢɹ ɫɯɟɦɵ: 

ɚ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɝɪɚɧɢɰɵ ɭɱɚɫɬɤɚ, ɤɨɬɨɪɵɣ ɫɥɟɞɭɟɬ ɡɚɧɟɫɬɢ ɧɚ ɫɯɟɦɭ 
(ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɨɣ ɭɱɚɫɬɨɤ ɢ ɨɬɞɟɥɶɧɨ ɤɨɧɤɪɟɬɧɨɟ ɦɟɫɬɨ);  

ɛ) ɨɬɦɟɱɚɸɬɫɹ ɦɟɥɨɦ ɛɵɫɬɪɨɢɫɱɟɡɚɸɳɢɟ ɫɥɟɞɵ, ɪɚɡɛɪɨɫɚɧɧɵɟ ɩɪɟɞɦɟɬɵ, 
ɩɹɬɧɚ, ɩɨɥɨɠɟɧɢɹ ɩɨɫɬɪɚɞɚɜɲɢɯ, ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɛɵɫɬɪɨ ɨɬɩɪɚɜɢɬɶ ɜ 
ɦɟɞɭɱɪɟɠɞɟɧɢɹ. ɉɪɢ ɩɟɪɟɤɪɵɬɢɢ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɫ ɩɪɟɤɪɚɳɟɧɢɟɦ ɞɜɢɠɟɧɢɹ, 
ɜɨɡɦɨɠɧɨ, ɩɪɢɞɟɬɫɹ ɨɬɦɟɬɢɬɶ ɩɨɥɨɠɟɧɢɟ ɤɨɥɟɫ ɨɞɧɨɝɨ ɢɡ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɢ ɭɛɪɚɬɶ ɟɝɨ ɧɚ ɨɛɨɱɢɧɭ; 

 ɜ) ɜɵɛɢɪɚɸɬɫɹ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɢ ɩɨɩɟɪɟɱɧɨɣ ɤɨɨɪɞɢɧɚɬ ɫ 
ɩɪɢɜɹɡɤɨɣ ɨɞɧɨɝɨ ɢɡ Ɍɋ ɤ ɧɟɩɨɞɜɢɠɧɨɦɭ ɨɛɴɟɤɬɭ. ȼ ɫɥɭɱɚɹɯ ɪɚɡɦɟɳɟɧɢɹ 
ɭɱɚɫɬɧɢɤɨɜ ɢ ɩɪɟɞɦɟɬɨɜ ɩɪɢɦɟɪɧɨ ɜ ɤɪɭɝɨɜɨɣ ɡɨɧɟ ɩɪɢɦɟɧɹɸɬɫɹ ɩɨɥɹɪɧɵɟ 
ɤɨɨɪɞɢɧɚɬɵ; 

 ɝ) ɫɨɫɬɚɜɥɹɟɬɫɹ ɱɟɪɧɨɜɢɤ ɫɯɟɦɵ ȾɌɉ ɛɟɡ ɦɚɫɲɬɚɛɚ, ɢ ɧɚɧɨɫɹɬɫɹ ɜɫɟ 
ɨɛɴɟɤɬɵ, ɫɥɟɞɵ, ɩɪɟɞɦɟɬɵ. ɉɪɢ ɩɥɨɬɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɧɭɦɟɪɚɰɢɹ. Ɋɨɫɫɵɩɶ ɢ ɩɹɬɧɚ ɨɛɨɡɧɚɱɚɸɬɫɹ ɨɛɵɱɧɨ ɡɨɧɨɣ ɫ ɪɚɡɦɟɪɚɦɢ;  

ɞ) ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɡɦɟɪɟɧɢɹ ɩɨ ɨɫɹɦ ɤɨɨɪɞɢɧɚɬ. ɉɪɢ ɫɥɨɠɧɨɦ 
ɪɚɫɩɨɥɨɠɟɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ ɬɪɟɭɝɨɥɶɧɢɤɚ; 

ɟ) ɩɪɢ ɮɨɬɨɝɪɚɮɢɪɨɜɚɧɢɢ ɩɪɨɫɬɚɜɥɹɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɦɟɫɬɚ ɫɴɟɦɤɢ;  
ɠ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɟɪɬɟɠɧɵɯ ɩɪɢɛɨɪɨɜ ɫɨɫɬɚɜɥɹɸɬ ɦɚɫɲɬɚɛɧɭɸ 

ɫɯɟɦɭ, ɩɪɢ ɷɬɨɦ ɫɪɚɡɭ ɜɵɹɜɥɹɟɬɫɹ ɥɢɛɨ ɧɟɞɨɫɬɚɬɨɤ ɪɚɡɦɟɪɨɜ, ɥɢɛɨ ɧɟɜɟɪɧɵɟ 
ɢɡɦɟɪɟɧɢɹ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ  ɨɩɟɪɚɬɢɜɧɨ ɩɨɩɪɚɜɢɬɶ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɜɵɟɡɞɨɦ  
ɧɚ ɦɟɫɬɨ ȾɌɉ. 
 ɂɦɟɟɬɫɹ, ɧɨ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɫɨɜɟɪɲɟɧɧɵɣ ɦɟɬɨɞ 
ɮɨɬɨɝɪɚɦɦɟɬɪɢɢ (ɤɨɦɩɥɟɤɫ ɎɈɆɉ - Ʉ). ɇɚ ɭɱɚɫɬɤɟ ȾɌɉ ɪɚɫɫɬɚɜɥɹɸɬɫɹ ɜɟɲɤɢ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɮɨɬɨɝɪɚɮɢɪɨɜɚɧɢɟ ɢ ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫ ɩɨɦɨɳɶɸ ɗȼɆ 
ɫɬɪɨɢɬɫɹ ɫɯɟɦɚ ɜ ɦɚɫɲɬɚɛɟ ɫ ɩɪɨɫɬɚɜɥɟɧɢɟɦ ɪɚɡɦɟɪɨɜ. ɗɤɫɩɟɪɬɭ ɱɚɫɬɨ 
ɩɪɢɯɨɞɢɬɫɹ ɢɦɟɬɶ ɞɟɥɨ ɫ ɧɟɤɚɱɟɫɬɜɟɧɧɵɦɢ ɫɯɟɦɚɦɢ, ɚ ɛɟɡ ɩɨɫɬɪɨɟɧɢɹ ɫɯɟɦɵ 
ȾɌɉ ɜ ɦɚɫɲɬɚɛɟ ɧɟɥɶɡɹ ɩɪɨɜɨɞɢɬɶ ɪɚɫɱɟɬɵ, ɩɨɷɬɨɦɭ ɱɚɫɬɨ ɬɪɟɛɭɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɵɟɡɞ ɧɚ ɦɟɫɬɨ ȾɌɉ ɫ ɭɱɚɫɬɢɟɦ ɷɤɫɩɟɪɬɚ ɢɥɢ ɫɩɟɰɢɚɥɢɫɬɚ. ɉɨ 
ɫɥɨɠɧɵɦ ɩɟɪɟɤɪɟɫɬɤɚɦ ɫ ɛɨɥɶɲɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɞɨɥɠɧɵ ɛɵɬɶ ɢɯ 
ɦɚɫɲɬɚɛɧɵɟ ɫɯɟɦɵ, ɫ ɤɨɬɨɪɵɦɢ ɞɟɠɭɪɧɚɹ ɝɪɭɩɩɚ ɭɠɟ ɜɵɟɡɠɚɟɬ ɧɚ ȾɌɉ [10]. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɢ ɞɨɪɚɛɨɬɚɧ ɦɟɬɨɞ ɮɨɬɨɝɪɚɦɦɟɬɪɢɢ ɞɥɹ 
ɫɨɫɬɚɜɥɟɧɢɹ ɫɯɟɦɵ ɢ ɫɛɨɪɚ ɫɥɟɞɨɜ ɫ ɦɟɫɬɚ ȾɌɉ. 

Ʉɚɤ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɪɚɧɟɟ ɧɟɫɨɜɟɪɲɟɧɫɬɜɨ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ 
ɞɚɧɧɵɯ ɨ ȾɌɉ ɧɟ ɩɨɡɜɨɥɹɟɬ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɤɚɪɬɢɧɭ 
ɩɪɨɢɫɲɟɫɬɜɢɹ. Ɉɬɫɭɬɫɬɜɢɟ ɞɚɧɧɵɯ ɜ ɩɪɨɬɨɤɨɥɟ ɨɫɦɨɬɪɚ ɦɟɫɬɚ ɩɪɨɢɫɲɟɫɬɜɢɹ 
ɢɡ-ɡɚ ɤɚɠɭɳɟɣɫɹ ɧɚ ɩɟɪɜɵɣ ɜɡɝɥɹɞ ɢɯ ɧɟɡɧɚɱɢɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɢ ɫɨɫɬɚɜɥɹɸɬ 
ɮɚɤɬɢɱɟɫɤɭɸ ɛɚɡɭ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɧɨɣ ɤɚɪɬɢɧɵ ɩɪɨɢɫɲɟɫɬɜɢɹ, 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɸɬ ɜɟɪɨɹɬɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɨɫɬɨɜɟɪɧɵɯ ɢ 
ɨɛɨɫɧɨɜɚɧɧɵɯ ɜɵɜɨɞɨɜ. 

ɍɱɢɬɵɜɚɹ ɜɫɟ ɷɬɢ ɫɥɨɠɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ, ɱɬɨ ɪɚɫɫɥɟɞɨɜɚɧɢɟ ȾɌɉ 
ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɤ ɤɚɬɟɝɨɪɢɢ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɯ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɥɭɱɟɧɢɹ 
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ɦɚɬɟɪɢɚɥɶɧɨ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɞɨɤɚɡɚɬɟɥɶɫɬɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɜɫɟɫɬɨɪɨɧɧɟɦ 
ɚɧɚɥɢɡɟ ɜɫɟɯ ɨɛɴɟɤɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɱɢɬɵɜɚɸɳɢɯɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɷɤɫɩɟɪɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɰɟɥɶɸ ɨɛɴɹɫɧɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ȾɌɉ ɢ ɧɚ ɢɯ ɨɫɧɨɜɟ 
ɜɟɞɟɧɢɹ ɞɨɫɥɟɞɫɬɜɟɧɧɨɣ ɩɪɨɜɟɪɤɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɢ ɫɭɞɟɛɧɨɝɨ ɫɥɟɞɫɬɜɢɹ 
[19]. 

Ɉɫɦɨɬɪ ɦɟɫɬɚ ȾɌɉ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫɪɚɡɭ ɠɟ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ 
ɫɨɨɛɳɟɧɢɹ ɨ ɫɥɭɱɢɜɲɟɦɫɹ ɫɨɛɵɬɢɢ. Ɉɛɴɹɫɧɹɟɬɫɹ ɷɬɨ ɬɟɦ, ɱɬɨ ȾɌɉ ɩɪɨɢɫɯɨɞɹɬ 
ɧɚ ɞɨɪɨɝɚɯ ɢɥɢ ɨɠɢɜɥɟɧɧɵɯ ɚɜɬɨɦɚɝɢɫɬɪɚɥɹɯ ɫ ɢɧɬɟɧɫɢɜɧɵɦ ɞɜɢɠɟɧɢɟɦ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɭɧɢɱɬɨɠɢɬɶ ɫɥɟɞɵ, ɢɦɟɸɳɢɟ ɜɚɠɧɨɟ 
ɡɧɚɱɟɧɢɟ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɫɬɢɧɵ ɩɨ ɞɟɥɭ, ɚ ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɬɶ ɞɜɢɠɟɧɢɟ ɧɚ 
ɜɪɟɦɹ ɨɫɦɨɬɪɚ ɧɟ ɜɫɟɝɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɢ ɩɚɝɭɛɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɚɬɦɨɫɮɟɪɧɵɯ ɭɫɥɨɜɢɣ, ɚ ɬɚɤɠɟ ɬɨ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɱɬɨ ɩɪɨɦɟɞɥɟɧɢɟɦ ɫ ɜɵɟɡɞɨɦ ɦɨɝɭɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɢɧɨɜɧɢɤɢ 
ȾɌɉ (ɧɚɩɪɢɦɟɪ, ɭɟɡɞ ɫ ɦɟɫɬɚ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɭɧɢɱɬɨɠɟɧɢɟ ɫɥɟɞɨɜ ɩɪɟɫɬɭɩɥɟɧɢɹ 
ɧɚ ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɪɟɞɫɬɜɟ ɢɥɢ ɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, ɭɦɵɲɥɟɧɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ 
ɭɡɥɨɜ ɢɥɢ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɱɬɨɛɵ ɜɩɨɫɥɟɞɫɬɜɢɢ ɡɚɹɜɢɬɶ ɨ 
ɫɥɭɱɚɟ ɜɨɡɧɢɤɲɟɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ). 

ɋɜɨɟɨɛɪɚɡɢɟ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ ɢ ɫɥɨɠɧɨɫɬɶ ɢɯ 
ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɨɫɦɨɬɪ ɦɟɫɬɚ ɩɪɨɢɫɲɟɫɬɜɢɹ ɧɟɪɟɞɤɨ 
ɩɪɢɯɨɞɢɬɫɹ ɩɪɨɜɨɞɢɬɶ ɜ ɫɠɚɬɵɟ ɫɪɨɤɢ ɢɡ-ɡɚ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɨɫɬɚɧɨɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɹ ɧɚ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ. ɉɨɫɩɟɲɧɨɟ ɩɪɨɜɟɞɟɧɢɹ ɨɫɦɨɬɪɚ ɢ ɮɢɤɫɚɰɢɢ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜ ȾɌɉ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɟɝɨ ɤɚɱɟɫɬɜɟ ɢ ɨɛɴɟɤɬɢɜɧɨɫɬɢ, 
ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɪɨɦɟɞɥɟɧɢɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɭɬɪɚɬɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜ ɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɦɚɝɢɫɬɪɚɥɟɣ, ɭɥɢɰ ɢ ɞɨɪɨɝ. 

Ɋɹɞ ɧɟɞɨɫɬɚɬɤɨɜ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɦɟɬɨɞɚ ɮɢɤɫɚɰɢɢ ȾɌɉ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɯɟɦɵ ȾɌɉ, ɫɨɫɬɚɜɥɟɧɧɨɣ ɜɪɭɱɧɭɸ:  

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬ 20 ɦɢɧɭɬ ɞɨ 1 ɱɚɫɚ ɢ ɛɨɥɟɟ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 
ɫɨɡɞɚɧɢɟ ɡɚɬɨɪɨɜ ɧɚ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ; 

- ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɫɭɛɴɟɤɬɢɜɧɵɯ ɤɚɱɟɫɬɜ ɢɧɫɩɟɤɬɨɪɚ, ɩɨɝɨɞɧɵɯ 
ɭɫɥɨɜɢɣ, ɜɪɟɦɟɧɢ ɫɭɬɨɤ; 

- ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɛɟɡ ɜɵɟɡɞɚ ɧɚ 
ɦɟɫɬɨ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɱɬɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɛɟɫɩɨɥɟɡɧɨ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɧɚ 
ɧɟɦ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɞɥɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɟ ɪɚɡɪɚɛɨɬɚɧɨ ɚɤɬɢɜɧɵɯ 
ɩɪɢɥɨɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɛɵ ɩɨɦɨɝɥɢ ɜɨɞɢɬɟɥɹɦ ɜ ɮɢɤɫɚɰɢɢ ɞɨɪɨɠɧɨ-
ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ ɫ ɩɪɢɜɹɡɤɨɣ ɤ ɦɟɫɬɧɨɫɬɢ, ɤ ɤɨɨɪɞɢɧɚɬɚɦ. Ɍɟ 
ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ, ɩɪɢɦɟɧɢɦɵ 
ɬɨɥɶɤɨ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɨɫɧɚɳɟɧɧɵɯ ɫɢɫɬɟɦɨɣ ȽɅɈɇȺɋɋ. 

ɇɢɡɤɨɟ ɤɚɱɟɫɬɜɨ ɫɯɟɦ ȾɌɉ – ɨɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ ɜɨɡɜɪɚɬɚ ɞɟɥ ɧɚ 
ɞɨɫɥɟɞɨɜɚɧɢɟ [20]. 

ɉɪɢɦɟɧɟɧɢɟ ɮɨɬɨɝɪɚɮɢɢ ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ ɮɢɤɫɚɰɢɢ ɦɟɫɬ ȾɌɉ, ɢ ɨɧɚ 
ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɢɯ ɨɫɦɨɬɪɟ. Ɉɞɧɚɤɨ ɨɛɵɱɧɚɹ ɮɨɬɨɝɪɚɮɢɹ ɧɟ ɞɚɟɬ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɨɛɴɟɦɟ, ɧɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɹ ɩɨ ɝɥɭɛɢɧɟ. ɉɨ 
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ɮɨɬɨɫɧɢɦɤɚɦ ɧɟ ɭɞɚɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɞɚɠɟ ɪɚɡɦɟɪɵ ɡɚɩɟɱɚɬɥɟɧɧɵɯ ɧɚ ɫɧɢɦɤɟ 
ɨɛɴɟɤɬɨɜ.  

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɪɢ ɨɫɦɨɬɪɟ ȾɌɉ ɜɫɟ ɱɚɳɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜɢɞɟɨɫɴɟɦɤɚ. 
ȼɢɞɟɨɫɴɟɦɤɚ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɩɨɥɧɨ ɮɢɤɫɢɪɨɜɚɬɶ ɨɛɫɬɚɧɨɜɤɭ ɧɚ ɦɟɫɬɟ 
ɩɪɨɢɫɲɟɫɬɜɢɹ ɢ ɩɪɢ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɫɥɟɞɫɬɜɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ ɩɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ 
ɦɟɯɚɧɢɡɦɟ ɩɪɨɢɫɲɟɞɲɟɝɨ ɫɨɛɵɬɢɹ. Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ ɜɢɞɟɨɫɴɟɦɤɢ – ɷɬɨ 
ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɨ ɜɢɞɟɨɡɚɩɢɫɢ ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɤɢɟ-ɧɢɛɭɞɶ ɢɡɦɟɪɟɧɢɹ, ɱɬɨ 
ɧɟɪɟɞɤɨ ɢɦɟɟɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ. 

ɍɤɚɡɚɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɩɪɢɜɟɥɢ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ 
ɨɫɦɨɬɪɟ ȾɌɉ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɮɨɬɨɝɪɚɮɢɢ. Ɍɚɤɚɹ ɮɨɬɨɝɪɚɮɢɹ ɲɢɪɨɤɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɪɬɨɝɪɚɮɢɢ, ɝɟɨɞɟɡɢɢ, ɜɨɟɧɧɨɦ ɞɟɥɟ, ɚɪɯɢɬɟɤɬɭɪɟ. ɉɪɢ ɬɚɤɨɦ 
ɦɟɬɨɞɟ ɜɨɫɩɪɢɧɢɦɚɸɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɮɨɪɦɵ ɧɚɛɥɸɞɚɟɦɵɯ ɨɛɴɟɤɬɨɜ, ɱɬɨ 
ɞɟɥɚɟɬ ɜɨɡɦɨɠɧɵɦ ɧɚ ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɢɯ ɩɪɢɛɨɪɚɯ ɢɡɦɟɪɹɬɶ ɪɚɡɦɟɪɵ ɷɬɢɯ 
ɨɛɴɟɤɬɨɜ, ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɢɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɦɨɝɭɬ ɩɪɨɜɨɞɢɬɶɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ, ɚ ɬɚɤɠɟ ɝɥɭɛɨɤɨɟ ɢɯ ɜɢɡɭɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ [21]. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɟɡɭɥɶɬɚɬɵ ɮɨɬɨɫɴɟɦɤɢ ɧɚ ɦɟɫɬɟ ȾɌɉ ɩɪɢɨɛɪɟɥɢ ɫɜɨɟ 
ɩɪɚɜɨɜɨɟ ɡɧɚɱɟɧɢɟ, ɫɚɦɚ ɬɟɯɧɨɥɨɝɢɹ ɫɴɟɦɤɢ ɢ ɟɟ ɪɟɡɭɥɶɬɚɬɵ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ 
ɨɩɪɟɞɟɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦ ɢ 
ɫɪɟɞɫɬɜɚɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ Ʉɨɧɫɬɢɬɭɰɢɟɣ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ, 
ɧɨɪɦɚɦɢ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦɢ ɩɪɚɜɚ ɢ ɨɛɹɡɚɧɧɨɫɬɢ ɝɪɚɠɞɚɧ, ɨɛɟɫɩɟɱɟɧɢɟ 
ɝɚɪɚɧɬɢɣ ɫɨɛɥɸɞɟɧɢɹ ɢɯ ɫɜɨɛɨɞ ɢ ɡɚɤɨɧɧɵɯ ɢɧɬɟɪɟɫɨɜ. Ʉ ɷɬɢɦ ɧɨɪɦɚɦ ɨɬɧɨɫɹɬ 
ɝɚɪɚɧɬɢɢ: 

- ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɢ ɥɸɞɟɣ, ɜ 
ɨɬɧɨɲɟɧɢɢ ɤɨɬɨɪɵɯ ɢɯ ɩɪɢɦɟɧɹɸɬ; 

- ɧɚɭɱɧɨɣ ɨɛɨɫɧɨɜɚɧɧɨɫɬɢ, ɝɚɪɚɧɬɢɪɭɸɳɟɣ ɩɨɥɭɱɟɧɢɟ ɞɨɫɬɨɜɟɪɧɵɯ ɢ 
ɧɚɞɟɠɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɧɟ ɢɫɤɥɸɱɚɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɩɪɨɜɟɪɤɢ ɩɭɬɟɦ 
ɩɨɜɬɨɪɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ; 

- ɷɬɢɱɧɨɫɬɢ, ɢɫɤɥɸɱɚɸɳɟɣ ɫɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ 
ɨɫɤɨɪɛɥɟɧɢɸ ɥɢɰɚ, ɭɧɢɠɟɧɢɸ ɟɝɨ ɱɟɫɬɢ ɢ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɞɨɫɬɨɢɧɫɬɜɚ; 

- ɡɚɳɢɳɟɧɧɨɫɬɢ ɩɨɥɭɱɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɢɫɤɚɠɟɧɢɹ (ɮɚɥɶɫɢɮɢɤɚɰɢɢ); 
- ɧɚɞɟɠɧɨɫɬɢ ɯɪɚɧɟɧɢɹ; 
- ɜɨɡɦɨɠɧɨɫɬɢ ɬɢɪɚɠɢɪɨɜɚɧɢɹ [22]. 
Ⱦɥɹ ɮɢɤɫɚɰɢɢ ɦɟɫɬɚ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɢɫɲɟɫɬɜɢɹ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɮɨɪɦɵ: 
- ɜɟɪɛɚɥɶɧɭɸ (ɩɪɨɬɨɤɨɥɢɪɨɜɚɧɢɟ) – ɨɩɢɫɚɧɢɟ ɨɛɳɟɣ ɨɛɫɬɚɧɨɜɤɢ, 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ, ɭɱɚɫɬɜɨɜɚɜɲɢɯ ɜ ȾɌɉ, ɫɥɟɞɨɜ, ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, 
ɞɪɭɝɢɯ ɮɚɤɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɟ ɤ ɫɨɛɵɬɢɸ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɨɩɢɫɵɜɚɸɬɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɢɫɩɨɥɶɡɨɜɚɜɲɢɟɫɹ ɜ ɯɨɞɟ ɨɫɦɨɬɪɚ, ɢ 
ɭɤɚɡɵɜɚɟɬɫɹ ɫɭɛɴɟɤɬ, ɢɯ ɩɪɢɦɟɧɹɜɲɢɣ; 

- ɝɪɚɮɢɱɟɫɤɭɸ ɮɨɪɦɭ ɮɢɤɫɚɰɢɢ – ɝɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ 
ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɟɞɦɟɬɨɜ ɢ ɫɥɟɞɨɜ; 
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- ɩɪɟɞɦɟɬɧɭɸ ɮɨɪɦɭ ɮɢɤɫɚɰɢɢ – ɢɡɴɹɬɢɟ ɩɪɟɞɦɟɬɨɜ ɜ ɧɚɬɭɪɟ ɢ ɢɯ 
ɤɨɧɫɟɪɜɚɰɢɸ, ɢɡɝɨɬɨɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɵɯ ɦɨɞɟɥɟɣ (ɪɟɤɨɧɫɬɪɭɤɰɢɹ), ɜ ɬɨɦ 
ɱɢɫɥɟ ɦɚɤɟɬɢɪɨɜɚɧɢɟ, ɤɨɩɢɪɨɜɚɧɢɟ, ɩɨɥɭɱɟɧɢɟ ɫɥɟɩɤɨɜ ɢ ɨɬɬɢɫɤɨɜ; 

- ɧɚɝɥɹɞɧɨ-ɨɛɪɚɡɧɭɸ ɮɢɤɫɚɰɢɸ – ɮɨɬɨɝɪɚɮɢɪɨɜɚɧɢɟ ɨɛɫɬɚɧɨɜɤɢ ɦɟɫɬɚ 
ɩɪɨɢɫɲɟɫɬɜɢɹ, ɦɚɬɟɪɢɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɢɯ ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ. 

ɂɡ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɮɢɤɫɚɰɢɢ ɩɪɨɬɨɤɨɥɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ ɩɪɨɰɟɫɫɚ ɪɚɫɫɥɟɞɨɜɚɧɢɹ. Ɉɫɬɚɥɶɧɵɟ ɠɟ – 
ɮɚɤɭɥɶɬɚɬɢɜɧɵɟ ɦɟɬɨɞɵ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɥɟɞɨɜɚɬɟɥɟɦ ɢɫɯɨɞɹ ɢɡ ɤɨɧɤɪɟɬɧɨɣ ɫɢɬɭɚɰɢɢ [23]. 

ȼ ɫɢɫɬɟɦɟ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɮɢɤɫɚɰɢɢ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɦɟɫɬɟ 
ɩɪɨɢɫɲɟɫɬɜɢɹ, ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ ɭɝɨɥɨɜɧɨ-ɩɪɨɰɟɫɫɭɚɥɶɧɵɦ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɢ, ɮɨɬɨɝɪɚɮɢɱɟɫɤɚɹ ɫɴɟɦɤɚ ɡɚɧɢɦɚɟɬ ɨɞɧɨ ɢɡ ɜɟɞɭɳɢɯ 
ɦɟɫɬ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɟɟ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɤɚɤ ɫɪɟɞɫɬɜɚ ɡɚɩɟɱɚɬɥɟɧɢɹ 
ɨɛɳɟɣ ɤɚɪɬɢɧɵ ɨɛɫɬɚɧɨɜɤɢ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɹ, ɫɨɫɬɨɹɧɢɹ ɢ ɩɨɥɨɠɟɧɢɹ 
ɨɬɞɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɢɯ ɩɪɢɡɧɚɤɨɜ. 

ɇɚɝɥɹɞɧɨ ɜɨɫɩɪɨɢɡɜɨɞɹ ɬɟ ɠɟ ɷɥɟɦɟɧɬɵ ɨɛɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɟ 
ɨɩɢɫɵɜɚɸɬɫɹ ɜ ɩɪɨɬɨɤɨɥɟ, ɮɨɬɨɝɪɚɮɢɱɟɫɤɢɟ ɫɧɢɦɤɢ ɫɩɨɫɨɛɫɬɜɭɸɬ 
ɩɪɚɜɢɥɶɧɨɦɭ ɢ ɬɨɱɧɨɦɭ ɭɫɜɨɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɩɪɨɬɨɤɨɥɚ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɸɬ 
ɩɪɨɜɟɪɢɬɶ ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɢ ɩɨɥɧɨɬɭ ɡɚɩɢɫɟɣ ɜ ɧɟɦ ɩɭɬɟɦ ɫɨɩɨɫɬɚɜɥɟɧɢɹ 
ɨɩɢɫɚɧɢɹ ɢ ɢɡɨɛɪɚɠɟɧɢɹ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɮɨɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɟɦ, ɱɬɨ ɨɧ ɞɚɟɬ 
ɫɬɨɣɤɢɟ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ 
ɬɢɪɚɠɢɪɨɜɚɬɶ ɢ ɢɡɦɟɧɹɬɶ (ɭɜɟɥɢɱɢɜɚɬɶ ɢɥɢ ɭɦɟɧɶɲɚɬɶ). Ɉɧ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɫ 
ɛɨɥɶɲɟɣ ɬɨɱɧɨɫɬɶɸ ɩɨɡɜɨɥɹɟɬ ɮɢɤɫɢɪɨɜɚɬɶ ɨɝɪɨɦɧɨɟ ɱɢɫɥɨ ɩɪɟɞɦɟɬɨɜ, 
ɜɵɞɟɥɹɬɶ ɫɪɟɞɢ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɢɧɮɨɪɦɚɰɢɢ ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ 
ɪɚɫɫɥɟɞɨɜɚɧɢɹ, ɮɢɤɫɢɪɨɜɚɬɶ ɱɪɟɡɜɵɱɚɣɧɨ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɹɜɥɟɧɢɹ, ɚ 
ɞɥɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɪɚɫɱɥɟɧɹɬɶ ɧɚ ɨɬɞɟɥɶɧɵɟ ɮɚɡɵ [24]. 

ɍɫɩɟɲɧɨɟ ɪɟɲɟɧɢɟ ɜɨɩɪɨɫɚ ɨ ɦɟɯɚɧɢɡɦɟ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɪɨɢɫɲɟɫɬɜɢɹ ɜ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ, ɤɚɤ ɭɠɟ 
ɨɬɦɟɱɚɥɨɫɶ, ɡɚɜɢɫɢɬ ɨɬ ɩɨɥɧɨɬɵ ɫɜɟɞɟɧɢɣ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɷɤɫɩɟɪɬɭ. ɉɨɥɧɨɬɭ 
ɢ ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨ ɩɨɥɭɱɚɬɶ ɢɡ 
ɮɨɬɨɝɪɚɮɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɦɟɫɬɚ ɩɪɨɢɫɲɟɫɬɜɢɹ [25]. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɜɵɲɟɫɤɚɡɚɧɧɵɯ ɜɨɩɪɨɫɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɮɢɤɫɚɰɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ȾɌɉ ɫ ɤɜɚɞɪɨɤɨɩɬɟɪɚ. 

Ɏɨɬɨɝɪɚɦɦɟɬɪɢɹ ɢɥɢ ɮɨɬɨɦɨɞɟɥɢɪɨɜɚɧɢɟ — ɷɬɨ ɦɟɬɨɞɢɤɢ, ɛɥɚɝɨɞɚɪɹ 
ɤɨɬɨɪɵɦ ɬɪɟɯɦɟɪɧɚɹ ɰɢɮɪɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɚ ɢɡ ɫɟɪɢɢ 
ɮɨɬɨɝɪɚɮɢɣ. Ɉɧɚ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɬɨɱɧɵɯ 3D-ɦɨɞɟɥɟɣ 
ɨɛɴɟɤɬɨɜ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ȾɌɉ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɛɨɪɚ 
ɞɚɧɧɵɯ ɫ ɦɟɫɬɚ ȾɌɉ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɟɝɨ ɜ 3D ɦɨɞɟɥɶ. 
ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɮɢɤɫɚɰɢɢ ȾɌɉ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɮɢɤɫɚɰɢɸ ɤɚɪɬɢɧɵ 
ɚɜɚɪɢɢ ɫ ɩɨɦɨɳɶɸ ɛɟɫɩɢɥɨɬɧɨɝɨ ɥɟɬɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ (ȻɉɅȺ) – 
ɤɜɚɞɪɨɤɨɩɬɟɪɚ, ɨɫɧɚɳɟɧɧɨɝɨ ɤɚɦɟɪɨɣ. 
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 ȼɫɟɦ ɤɪɢɬɟɪɢɹɦ, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɮɢɤɫɢɪɨɜɚɧɢɹ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ȾɌɉ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɤɜɚɞɪɨɤɨɩɬɟɪ - DJI Phantom 3. ɉɟɪɜɨɟ, ɱɬɨ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ — 
ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɣ ɩɨɞɜɟɫ ɤɚɦɟɪɵ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɫɧɚɛɠёɧ ɚɦɨɪɬɢɡɚɬɨɪɚɦɢ ɞɥɹ 
ɭɫɬɪɚɧɟɧɢɹ ɞɪɨɠɚɧɢɹ ɤɚɦɟɪɵ (ɢ ɤɚɪɬɢɧɤɢ) ɩɪɢ ɫɴёɦɤɟ ɜɨ ɜɪɟɦɹ ɩɨɥɟɬɚ. 
ɉɨɥɨɠɟɧɢɟɦ ɤɚɦɟɪɵ ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ, ɧɨ ɬɨɥɶɤɨ ɩɨ ɜɟɪɬɢɤɚɥɢ. Ɉɧɚ ɨɫɧɚɳɟɧɚ 
ɫɟɧɫɨɪɨɦ ɫ ɪɚɡɪɟɲɟɧɢɟɦ 12 Ɇɩ (ɫɧɢɦɤɢ ɦɨɠɧɨ ɫɨɯɪɚɧɹɬɶ ɜ ɮɨɪɦɚɬɟ RAW) ɢ 
ɨɛɴɟɤɬɢɜɨɦ ɫ ɞɢɚɮɪɚɝɦɨɣ f/2.8 ɢ ɲɢɪɨɤɢɦ ɭɝɥɨɦ ɨɛɡɨɪɚ – 94 ɝɪɚɞɭɫɚ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɜɢɞɟɨɡɚɩɢɫɢ ɫɨɫɬɚɜɥɹɟɬ 2700 (2700ɯ1500 ɩɢɤɫɟɥɟɣ). 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɡɚɩɢɫɶɸ ɧɚ ɤɚɪɬɭ ɩɚɦɹɬɢ ɜ ɤɚɦɟɪɟ ɪɨɥɢɤɨɜ ɜ ɷɬɨɦ ɪɚɡɪɟɲɟɧɢɢ, 
ɧɚ ɫɦɚɪɬɮɨɧ ɬɪɚɧɫɥɢɪɭɟɬɫɹ ɩɨɬɨɤɨɜɨɟ ɜɢɞɟɨ ɜ ɪɚɡɪɟɲɟɧɢɢ 720p (1280ɯ720 
ɩɢɤɫɟɥɟɣ), ɤɨɬɨɪɨɟ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɚɦɹɬɢ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɋɟɤɬɨɪ 
ɨɛɡɨɪɚ ɤɚɦɟɪɵ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢɡɦɟɧɢɬɶ ɧɟɥɶɡɹ, ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɡɜɨɪɚɱɢɜɚɬɶ ɫɚɦ ɤɜɚɞɪɨɤɨɩɬɟɪ. ȼɧɟɲɧɢɣ ɜɢɞ ɤɜɚɞɪɚɤɨɩɬɟɪɚ DJI Phantom 3 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.4. 

 

 
 

Ɋɢɫɭɧɨɤ 3.4 – ȼɧɟɲɧɢɣ ɜɢɞ ɤɜɚɞɪɚɤɨɩɬɟɪɚ DJI Phantom 3 
 

DJI Phantom 3 ɨɫɧɚɳёɧ ɞɨɜɨɥɶɧɨ ɦɚɫɫɢɜɧɵɦɢ ɧɨɠɤɚɦɢ. Ɉɧɢ ɫɥɭɠɚɬ ɧɟ 
ɬɨɥɶɤɨ ɞɥɹ ɭɞɨɛɧɨɝɨ ɩɪɢɡɟɦɥɟɧɢɹ, ɧɨ ɢ ɞɥɹ ɡɚɳɢɬɵ ɤɚɦɟɪɵ ɨɬ ɭɞɚɪɨɜ ɜ ɫɥɭɱɚɟ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɩɪɟɞɦɟɬɚɦɢ. ɂɡ ɩɥɚɫɬɢɤɚ ɫɞɟɥɚɧ ɢ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ, 
ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɤɨɛɵ ɞɥɹ ɟɝɨ ɩɟɪɟɧɨɫɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɫɡɚɞɢ. 
Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥёɬɨɦ ɹɜɥɹɸɬɫɹ ɞɜɚ ɫɬɢɤɚ. Ʉɪɨɦɟ ɧɢɯ ɧɚ 
ɩɭɥɶɬɟ ɪɚɡɦɟɳɟɧɵ ɞɜɚ ɬɪёɯɩɨɡɢɰɢɨɧɧɵɯ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɩɟɪɟɤɥɸɱɚɬɟɥɹ (ɜ 
ɜɟɪɯɧɢɯ ɭɝɥɚɯ), ɚ ɬɚɤɠɟ ɤɨɥёɫɢɤɨ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɤɚɦɟɪɨɣ (ɩɨɞ ɭɤɚɡɚɬɟɥɶɧɵɦ 
ɩɚɥɶɰɟɦ ɥɟɜɨɣ ɪɭɤɢ) ɢ ɪɵɱɚɠɨɤ ɞɥɹ ɜɤɥɸɱɟɧɢɹ. ɇɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɭɥɶɬɚ 
ɧɚɯɨɞɢɬɫɹ ɫɜɟɬɨɞɢɨɞɧɵɣ ɢɧɞɢɤɚɬɨɪ ɭɪɨɜɧɹ ɡɚɪɹɞɚ ɟɝɨ ɫɨɛɫɬɜɟɧɧɨɝɨ 
ɚɤɤɭɦɭɥɹɬɨɪɚ, ɚ ɧɚ ɛɨɤɨɜɨɣ ɝɪɚɧɢ — ɪɚɡɴёɦ micro-USB ɞɥɹ ɡɚɪɹɞɤɢ. Ʉ 
ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɤɨɛɟ ɧɚ ɩɭɥɶɬɟ ɤɪɟɩɢɬɫɹ ɞɟɪɠɚɬɟɥɶ ɞɥɹ ɫɦɚɪɬɮɨɧɚ. 
Ʉɜɚɞɪɨɤɨɩɬɟɪ ɩɢɬɚɟɬɫɹ ɨɬ ɫɴёɦɧɵɯ ɥɢɬɢɣ ɩɨɥɢɦɟɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ. 
ɇɟɫɦɨɬɪɹ ɧɚ ɜɧɭɲɢɬɟɥɶɧɭɸ ёɦɤɨɫɬɶ ɨɞɧɨɣ ɛɚɬɚɪɟɢ (68 ȼɬɱ), ɨɧɚ ɩɨɡɜɨɥɹɟɬ 
ɭɫɬɪɨɣɫɬɜɭ ɥɟɬɚɬɶ ɧɟ ɛɨɥɟɟ 25 ɦɢɧɭɬ [26].  

Ɉɫɨɛɟɧɧɨɫɬɶ ɮɢɤɫɚɰɢɢ ɦɟɫɬɚ ȾɌɉ ɫ ɩɨɦɨɳɶɸ ɮɨɬɨ- ɢ ɜɢɞɟɨɫɴɟɦɤɢ ɫ 
ȻɉɅȺ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɜɨɣ 
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«ɬɨɱɤɢ» ɨɩɨɪɵ ɞɥɹ ɫɴɟɦɤɢ, ɩɨɡɜɨɥɹɸɳɟɣ ɡɚɩɟɱɚɬɥɟɬɶ ɤɚɪɬɢɧɭ ɩɪɨɢɫɲɟɞɲɟɝɨ 
ɫɨɛɵɬɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɮɪɨɧɬɭ – ɫɜɟɪɯɭ ɜɧɢɡ. ɗɬɨɬ ɫɩɨɫɨɛ ɩɨɡɜɨɥɹɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɮɢɤɫɚɰɢɸ ɫ ɬɨɱɤɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɧɚɞ ɦɟɫɬɨɦ ȾɌɉ, ɢ 
ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɩɨɥɨɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɢɯ ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ, 
ɞɟɣɫɬɜɢɹ ɢ ɩɨɥɨɠɟɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȾɌɉ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɫɥɟɞɵ, ɧɟɩɨɞɜɢɠɧɵɟ 
ɨɪɢɟɧɬɢɪɵ, ɱɬɨ ɨɱɟɧɶ ɜɚɠɧɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɴɟɤɬɢɜɧɨɝɨ ɨɬɜɟɬɚ ɧɚ ɜɨɩɪɨɫ ɨ 
ɦɟɯɚɧɢɡɦɟ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ȾɌɉ  [27]. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɱɧɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɫɴɟɦɤɭ ɞɥɹ ɮɢɤɫɚɰɢɢ ɫɥɟɞɨɜ ȾɌɉ. ɋɥɟɞɵ ɤɨɧɬɚɤɬɚ Ɍɋ ɹɜɥɹɸɬɫɹ 
ɜɚɠɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɪɨɢɫɲɟɫɬɜɢɹ, ɩɨ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɧɟ ɬɨɥɶɤɨ ɩɪɨɰɟɫɫ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɚɜɬɨɦɨɛɢɥɹ ɫ ɞɪɭɝɢɦ ɬɪɚɧɫɩɨɪɬɧɵɦ  
ɫɪɟɞɫɬɜɨɦ ɥɢɛɨ ɢɧɵɦ ɩɪɟɩɹɬɫɬɜɢɟɦ, ɧɨ ɢ ɦɟɯɚɧɢɡɦ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɪɨɢɫɲɟɫɬɜɢɹ ɜ ɰɟɥɨɦ [28]. 

ɋɥɟɞɵ (ɬɪɚɫɫɵ), ɨɛɴɟɦɧɵɟ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɟ, ɫɬɚɬɢɱɟɫɤɢɟ ɢ 
ɞɢɧɚɦɢɱɟɫɤɢɟ. ɉɪɢ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ 
ɜ ɩɪɨɰɟɫɫɟ ȾɌɉ ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɥɢɱɧɵɯ ɩɨ ɫɢɥɟ ɢ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɭɞɚɪɨɜ 
ɜɨɡɧɢɤɚɸɬ ɫɥɟɞɵ (ɬɪɚɫɫɵ), ɤɨɬɨɪɵɟ ɪɚɡɥɢɱɚɸɬɫɹ ɧɚ ɨɛɴɟɦɧɵɟ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɟ 
ɫɥɟɞɵ, ɫɬɚɬɢɱɟɫɤɢɟ (ɜɦɹɬɢɧɵ, ɩɪɨɛɨɢɧɵ) ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɥɟɞɵ (ɰɚɪɚɩɢɧɵ, 
ɪɚɡɪɟɡɵ). Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɫɥɟɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɦɹɬɢɧɵ, ɩɟɪɟɯɨɞɹɳɢɟ 
ɜ ɫɥɟɞɵ ɫɤɨɥɶɠɟɧɢɹ (ɜɫɬɪɟɱɚɸɬɫɹ ɱɚɳɟ), ɥɢɛɨ ɧɚɨɛɨɪɨɬ, ɫɥɟɞɵ ɫɤɨɥɶɠɟɧɢɹ, 
ɡɚɤɚɧɱɢɜɚɸɳɢɟɫɹ ɜɦɹɬɢɧɨɣ. Ɏɢɤɫɢɪɨɜɚɧɢɟ ɩɚɪɧɵɯ ɫɥɟɞɨɜ ɢ ɫɥɟɞɨɜ 
ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ. 
Ɍɪɚɫɫɵ ɧɚ ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɪɟɞɫɬɜɟ ɫɨɞɟɪɠɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɦɚɤɪɨ- ɢ 
ɦɢɤɪɨɪɟɥɶɟɮɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɬɪɚɧɫɩɨɪɬɧɨɟ 
ɫɪɟɞɫɬɜɨ, ɫ ɤɨɬɨɪɵɦ ɩɪɨɢɡɨɲɥɨ ɤɚɫɚɬɟɥɶɧɨɟ ɫɬɨɥɤɧɨɜɟɧɢɟ, ɭɫɬɚɧɨɜɢɬɶ ɮɚɤɬ 
ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ ɩɪɢ ɩɟɪɟɤɪɟɫɬɧɨɦ 
ɫɬɨɥɤɧɨɜɟɧɢɢ, ɨɩɪɟɞɟɥɢɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɪɢ ɩɨɩɭɬɧɨɦ ɫɬɨɥɤɧɨɜɟɧɢɢ. Ɍɪɚɫɫɵ ɧɚ 
ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ ɧɢɠɧɢɯ ɱɚɫɬɹɯ, ɤɨɧɬɚɤɬɢɪɨɜɚɜɲɢɯ ɫ ɞɨɪɨɝɨɣ, ɞɚɸɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɢɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɫɬɨɥɤɧɨɜɟɧɢɹ, ɭɬɨɱɧɢɬɶ ɫɬɨɥɤɧɨɜɟɧɢɹ ɫ ɭɱɟɬɨɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɫɬɚɜɥɟɧɧɵɯ 
ɷɬɢɦɢ ɱɚɫɬɹɦɢ ɫɥɟɞɨɜ ɧɚ ɦɟɫɬɟ ɩɪɨɢɫɲɟɫɬɜɢɹ. ɇɚɥɢɱɢɟ ɧɚɫɥɨɟɧɢɹ ɦɢɤɪɨɱɚɫɬɢɰ 
ɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɧɚ ɞɪɭɝɨɦ ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɪɟɞɫɬɜɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɮɚɤɬɚ ɢɯ ɤɨɧɬɚɤɬɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ  Ɉɬɩɟɱɚɬɤɢ, ɧɚɫɥɨɟɧɢɹ 
ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɪɟɡɢɧɵ, ɩɥɚɫɬɦɚɫɫɵ ɩɨɡɜɨɥɹɸɬ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ 
ɫɥɟɞɨɨɛɪɚɡɭɸɳɢɣ ɨɛɴɟɤɬ ɢ ɭɫɬɚɧɨɜɢɬɶ, ɫ ɤɚɤɨɣ ɱɚɫɬɶɸ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 
ɩɪɨɢɡɨɲɟɥ ɤɨɧɬɚɤɬ.   

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ   ɪɟɡɭɥɶɬɚɬɟ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɪɚɫɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ 
ɛɵɥɢ ɤɨɪɪɟɤɬɧɨ ɜɵɹɜɥɟɧɵ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɜɹɡɢ, ɩɨɜɥɟɤɲɢɟ ɡɚ ɫɨɛɨɣ 
ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɩɪɨɢɫɲɟɫɬɜɢɟ, ɧɟɨɛɯɨɞɢɦɨ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ 
ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɜɟɥɢɱɢɧɭ ɩɨɜɪɟɠɞɟɧɢɣ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
ɂɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɫɥɟɞɨɜ ɩɪɢ ɜɫɬɪɟɱɧɨɦ, ɩɨɩɭɬɧɨɦ, ɩɟɪɟɤɪɟɫɬɧɨɦ 
ɫɬɨɥɤɧɨɜɟɧɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. ȼ ɫɥɭɱɚɹɯ ɚɜɚɪɢɣ ɩɪɢ ɨɛɝɨɧɟ ɩɨ 
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ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɜɪɟɠɞɟɧɢɣ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɬɟɯ ɱɚɫɬɹɯ, ɤɨɬɨɪɵɟ ɩɟɪɜɵɦɢ 
ɜɫɬɭɩɢɥɢ ɜ ɤɨɧɬɚɤɬ. ɉɨ ɝɥɭɛɢɧɟ ɧɚɱɚɥɚ ɢ ɨɤɨɧɱɚɧɢɹ ɰɚɪɚɩɢɧ ɢ ɢɧɵɯ ɫɥɟɞɨɜ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɭɝɨɥ, ɩɨɞ ɤɨɬɨɪɵɦ ɩɪɨɢɡɨɲɥɨ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɟ 
ɫɥɟɞɨɨɛɪɚɡɭɸɳɟɝɨ ɢ ɫɥɟɞɨɜɨɫɩɪɢɧɢɦɚɸɳɟɝɨ ɨɛɴɟɤɬɨɜ [29]. 

ɋ ɭɱɟɬɨɦ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɚ 
ɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ 3D – ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɦɟɫɬɚ ȾɌɉ. Ɇɟɬɨɞɢɤɚ ɩɨɫɬɪɨɟɧɢɹ 
ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɨɞɟɥɢ ɨɫɧɨɜɚɧɚ ɧɚ ɦɟɬɨɞɚɯ ɮɨɬɨɝɪɚɦɦɟɬɪɢɢ ɢ 
ɮɨɬɨɬɪɢɚɧɝɭɥɹɰɢɢ. ɗɬɚ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ, ɡɧɚɹ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɟɤ, ɫ ɤɨɬɨɪɵɯ 
ɫɞɟɥɚɧɵ ɫɧɢɦɤɢ, ɨɩɪɟɞɟɥɹɬɶ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɟɤ ɢɫɤɨɦɨɝɨ ɨɛɴɟɤɬɚ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɟɣ ɮɨɬɨɬɪɢɚɧɝɭɥɹɰɢɢ ɢɫɩɨɥɶɡɭɸɬ ɬɪɢ ɫɩɨɫɨɛɚ: 
ɧɟɡɚɜɢɫɢɦɵɯ ɦɨɞɟɥɟɣ, ɧɟɡɚɜɢɫɢɦɵɯ ɦɚɪɲɪɭɬɨɜ ɢ ɫɜɹɡɨɤ. ɋɩɨɫɨɛ ɧɟɡɚɜɢɫɢɦɵɯ 
ɦɨɞɟɥɟɣ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɫɥɟɞɭɸɳɢɣ ɩɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ. ɉɨ ɨɬɞɟɥɶɧɵɦ 
ɫɬɟɪɟɨɩɚɪɚɦ ɫɬɪɨɹɬ ɦɨɞɟɥɢ, ɧɟɡɚɜɢɫɢɦɵɟ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. Ɂɚɬɟɦ ɢɯ ɫɨɟɞɢɧɹɸɬ ɜ 
ɨɛɳɭɸ ɦɨɞɟɥɶ (ɛɥɨɤ), ɢɫɩɨɥɶɡɭɹ ɦɟɠɦɨɞɟɥɶɧɵɟ ɫɜɹɡɭɸɳɢɟ ɬɨɱɤɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɞɨɥɶɧɵɯ ɦɟɠɦɨɞɟɥɶɧɵɯ ɩɟɪɟɤɪɵɬɢɹɯ, ɢ 
ɦɟɠɦɚɪɲɪɭɬɧɵɟ ɫɜɹɡɭɸɳɢɟ ɬɨɱɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɩɨɩɟɪɟɱɧɵɯ 
ɦɟɠɦɚɪɲɪɭɬɧɵɯ ɩɟɪɟɤɪɵɬɢɹɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɸɬ ɫɜɨɛɨɞɧɭɸ ɫɟɬɶ, ɬ.ɟ. ɫɟɬɶ 
ɜ ɦɚɫɲɬɚɛɟ, ɛɥɢɡɤɨɦ ɤ ɡɚɞɚɧɧɨɦɭ, ɢ ɫ ɩɪɢɦɟɪɧɨɣ ɨɪɢɟɧɬɢɪɨɜɤɨɣ ɜ ɫɢɫɬɟɦɟ 
ɤɨɨɪɞɢɧɚɬ ɨɛɴɟɤɬɚ. Ɂɚɬɟɦ ɜɵɩɨɥɧɹɸɬ ɜɧɟɲɧɟɟ ɨɪɢɟɧɬɢɪɨɜɚɧɢɟ ɢ ɭɪɚɜɧɢɜɚɧɢɟ 
ɫɜɨɛɨɞɧɨɣ ɫɟɬɢ ɩɨ ɨɩɨɪɧɵɦ ɬɨɱɤɚɦ. ɋɩɨɫɨɛ ɧɟɡɚɜɢɫɢɦɵɯ ɦɚɪɲɪɭɬɨɜ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɫɜɨɛɨɞɧɵɟ ɫɟɬɢ ɫɬɪɨɹɬ ɜ ɩɪɟɞɟɥɚɯ ɦɚɪɲɪɭɬɨɜ, ɚ ɡɚɬɟɦ 
ɩɨ ɦɟɠɦɚɪɲɪɭɬɧɵɦ ɫɜɹɡɭɸɳɢɦ ɬɨɱɤɚɦ ɫɨɟɞɢɧɹɸɬ ɢɯ ɜ ɛɥɨɤ, ɤɨɬɨɪɵɣ ɜɧɟɲɧɟ 
ɨɪɢɟɧɬɢɪɭɸɬ ɢ ɭɪɚɜɧɢɜɚɸɬ ɩɨ ɨɩɨɪɧɵɦ ɬɨɱɤɚɦ. ɋɩɨɫɨɛ ɫɜɹɡɨɤ ɩɨɡɜɨɥɹɟɬ 
ɩɨɫɬɪɨɢɬɶ, ɨɪɢɟɧɬɢɪɨɜɚɬɶ ɢ ɭɪɚɜɧɹɬɶ ɫɟɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨ ɜɫɟɦ ɫɧɢɦɤɚɦ ɛɟɡ 
ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɟɣ [30]. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɧɚ ɨɫɧɨɜɟ ɢɡɭɱɟɧɢɹ ɩɪɟɞɵɞɭɳɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ: «Ⱥutodesk 
ReCap».  

ɋɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ Autodesk ReCap Foto: OS: Microsoft 
Windows 7 or later, 16gb ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ.  ɉɪɨɝɪɚɦɦɚ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɜ 
ɜɟɪɫɢɢ ɞɥɹ Windows. ɗɬɨ ɨɛɥɚɱɧɚɹ ɭɬɢɥɢɬɚ ɩɪɟɜɪɚɳɚɟɬ ɨɛɵɱɧɵɟ ɮɨɬɨɫɧɢɦɤɢ ɜ 
ɬɪɟɯɦɟɪɧɵɟ ɩɨɥɢɝɨɧɚɥɶɧɵɟ ɦɨɞɟɥɢ ɫ ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ. Ȼɥɚɝɨɞɚɪɹ 
ReMake.  

Autodesk ReCap ɩɨɹɜɢɥɫɹ ɧɚ ɫɜɟɬ ɛɥɚɝɨɞɚɪɹ ɪɚɫɬɭɳɢɦ ɜɨɡɦɨɠɧɨɫɬɹɦ ɜ 
ɨɛɥɚɫɬɢ ɮɨɬɨɝɪɚɮɢɢ ɢ ɫɤɚɧɢɪɨɜɚɧɢɹ, ɫ  ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɨɤɪɭɠɚɸɳɢɣ ɧɚɫ 
ɦɢɪ ɩɪɢɨɛɪɟɬɚɟɬ ɰɢɮɪɨɜɭɸ ɮɨɪɦɭ. ReCap ɞɨɥɠɟɧ ɭɩɪɨɫɬɢɬɶ ɡɚɞɚɱɭ ɫɨɡɞɚɧɢɹ 
ɩɨɥɟɡɧɵɯ, ɡɧɚɱɢɦɵɯ 3D-ɦɨɞɟɥɟɣ ɧɚ ɨɫɧɨɜɟ ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɞɟɥɚɬɶ 
ɬɪɟɯɦɟɪɧɭɸ ɨɰɢɮɪɨɜɤɭ ɦɚɫɲɬɚɛɢɪɭɟɦɨɣ ɢ ɞɨɫɬɭɩɧɨɣ ɲɢɪɨɤɨɦɭ ɪɹɞɭ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ReCap ɚɜɬɨɦɚɬɢɡɢɪɭɟɬ ɩɪɨɰɟɫɫ, ɩɪɟɜɪɚɳɚɹ ɫɧɢɦɤɢ ɜ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ, ɤɚɫɬɨɦɢɡɢɪɭɟɦɵɟ ɰɢɮɪɨɜɵɟ ɦɨɞɟɥɢ. ɉɨɥɭɱɟɧɧɵɟ ɦɟɲɢ 
ɦɨɠɧɨ ɱɢɫɬɢɬɶ, ɢɫɩɪɚɜɥɹɬɶ, ɪɟɞɚɤɬɢɪɨɜɚɬɶ, ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ, ɢɡɦɟɪɹɬɶ, 
ɫɪɚɜɧɢɜɚɬɶ ɢ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  ɉɨɥɭɱɚɟɦɵɟ 
ɬɪɟɯɦɟɪɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɥɟɝɤɨ ɦɨɝɭɬ ɛɵɬɶ ɩɟɪɟɪɚɛɨɬɚɧɵ ɜ ɦɨɞɟɥɢ ɞɥɹ 3D-
ɩɟɱɚɬɢ. 
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 Ʉɨɥɢɱɟɫɬɜɨ ɮɨɬɨɫɧɢɦɤɨɜ, ɫɞɟɥɚɧɧɵɯ ɩɪɢ ɮɢɤɫɚɰɢɢ ȾɌɉ, ɡɚɜɢɫɢɬ ɨɬ 
ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɢ, ɭɝɥɚ ɫɴɟɦɤɢ (ɪɢɫɭɧɨɤ 3.5), ɚ ɬɚɤɠɟ ɨɬ ɜɟɥɢɱɢɧɵ 
ɩɪɨɞɨɥɶɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.5 – ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɭɝɥɚ α – ɭɝɥɚ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ 
ɡɟɦɥɢ ɢ ɬɨɱɤɨɣ ɮɨɬɨɮɢɤɫɚɰɢɢ 

 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɤɚɱɟɫɬɜɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ ɩɨɫɬɪɨɢɬɶ 3-D 

ɦɨɞɟɥɶ ɦɟɫɬɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɴɟɦɤɭ ɬɟɪɪɢɬɨɪɢɢ ɫ ɩɟɪɟɤɪɵɬɢɟɦ, ɬ.ɟ. 
ɫɧɢɦɚɬɶ ɭɱɚɫɬɨɤ ɡɟɦɥɢ ɬɚɤ ɱɚɫɬɨ, ɱɬɨɛɵ ɩɨɫɥɟɞɭɸɳɢɣ ɫɧɢɦɨɤ ɤɚɤ-ɛɵ «ɩɟɪɟɤɪɵɜɚɥ» ɩɪɟɞɵɞɭɳɢɣ. ɉɪɨɞɨɥɶɧɨɟ ɩɟɪɟɤɪɵɬɢɟ (Ɋɯ) – ɷɬɨ ɨɬɧɨɲɟɧɢɟ 
ɩɥɨɳɚɞɢ, ɫɮɨɬɨɝɪɚɮɢɪɨɜɚɧɧɨɣ ɧɚ ɞɜɭɯ ɫɨɫɟɞɧɢɯ ɫɧɢɦɤɚɯ, ɤ ɩɥɨɳɚɞɢ, 
ɢɡɨɛɪɚɠёɧɧɨɣ ɧɚ ɤɚɠɞɨɦ ɨɬɞɟɥɶɧɨɦ ɫɧɢɦɤɟ, ɜɵɪɚɠɟɧɧɨɟ ɜ ɩɪɨɰɟɧɬɚɯ. 
ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɟɪɟɤɪɵɬɢɹ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.6. 

 

 
 

Ɋɢɫɭɧɨɤ 3.6 – ɉɪɨɞɨɥɶɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɮɨɬɨɫɧɢɦɤɨɜ 
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Ɂɚɜɢɫɢɦɨɫɬɶ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɮɨɬɨɫɧɢɦɤɨɜ, ɭɝɥɚ ɮɨɬɨɮɢɤɫɚɰɢɢ 
ɢ ɩɪɨɞɨɥɶɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɮɨɪɦɭɥɟ 3.7. 
  
 𝑁˔ː = 𝑐௢௦𝛼∙ଷ଺଴ሺଵ଴଴−ଶ𝑃 ሻ ,                  (3.7) 

 
ɝɞɟ    𝑃௫ – ɩɪɨɞɨɥɶɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɫɧɢɦɤɨɜ; 
          𝛼 – ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɡɟɦɥɢ ɢ ɬɨɱɤɨɣ ɮɨɬɨɮɢɤɫɚɰɢɢ. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɬɨɱɧɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɩɪɨɞɨɥɶɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɫɧɢɦɤɨɜ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɨɱɧɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɩɪɨɞɨɥɶɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ 
ɫɧɢɦɤɨɜ 
ȼɟɥɢɱɢɧɚ ɩɪɨɞɨɥɶɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ, 
% Ɋɚɡɦɟɪ ɪɚɡɥɢɱɢɦɨɝɨ ɷɥɟɦɟɧɬɚ Ɍɋ, 

ɦɦ 

Ɋɚɡɦɟɪ ɪɚɡɥɢɱɢɦɨɝɨ ɷɥɟɦɟɧɬɚ Ɍɋ, ɦɦ 

50 25 10 5 1-2 

5-10 ɏ     

10-15  ɏ    

20-25   ɏ   

25-35    ɏ  

35-50     ɏ 

 
ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɞ ɭɝɥɨɦ 𝛼 = 90 ɝɪɚɞɭɫɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɤɚɤ 

ɦɢɧɢɦɭɦ 1 ɮɨɬɨ ɞɥɹ ɛɨɥɶɲɟɣ ɨɛɴɟɤɬɢɜɧɨɫɬɢ ɩɪɢ ɮɢɤɫɚɰɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ȾɌɉ. 
Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɫɴɟɦɤɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 30 ɞɨ 60 ɝɪɚɞɭɫɨɜ.  

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɫɨɡɞɚɟɬɫɹ 3D ɦɨɞɟɥɶ ɦɟɫɬɚ ȾɌɉ.  
3D ɦɨɞɟɥɶ, ɫɨɡɞɚɧɧɚɹ ɩɨ ɮɨɬɨɝɪɚɮɢɹɦ ɫ ɤɜɚɞɪɨɤɨɩɬɟɪɚ ɜ ɩɪɨɝɪɚɦɦɟ 

Ⱥutodesk ReCap ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 3.7-3.10. 
 

 
 

Ɋɢɫɭɧɨɤ 3.7 – ɉɨɥɢɝɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ 3-D ɦɨɞɟɥɢ 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 3.7, ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ 3-D ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɦɟɬɨɞ ɬɪɢɚɧɝɭɥɹɰɢɢ. ɉɪɨɝɪɚɦɦɚ ɢɳɟɬ ɫɨɜɩɚɞɟɧɢɹ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ 
ɮɨɬɨɫɧɢɦɤɨɜ ɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɬ ɤɚɪɬɢɧɭ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɬɪɟɭɝɨɥɶɧɵɯ 
ɩɨɥɢɝɨɧɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ ɩɨɥɭɱɚɟɦ ɨɛɴɟɦɧɨɟ ɩɚɧɨɪɚɦɧɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ȾɌɉ, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.8. 
 

 
 

Ɋɢɫɭɧɨɤ 3.8 – ɉɚɧɨɪɚɦɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 
 

ȼ ReCap ɢɦɟɸɬɫɹ ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɢɟ ɢɧɫɬɪɭɦɟɧɬɵ, ɩɪɢ ɩɨɦɨɳɢ 
ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɢɡɦɟɪɢɬɶ ɪɚɫɫɬɨɹɧɢɟ (ɪɢɫɭɧɨɤ 3.9), ɭɝɨɥ (ɪɢɫɭɧɨɤ 3.10), 
ɜɟɥɢɱɢɧɭ ɞɟɮɨɪɦɚɰɢɢ Ɍɋ ɢ ɬɞ, ɧɟ  ɢɫɩɨɥɶɡɭɹ ɩɨɥɟɜɵɟ ɡɚɦɟɪɵ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.9 – Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ Ɍɋ 
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Ɋɢɫɭɧɨɤ 3.10 – ɂɡɦɟɪɟɧɢɹ ɭɝɥɚ ɦɟɠɞɭ ɞɜɭɦɹ Ɍɋ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ 
ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ ɮɢɤɫɚɰɢɢ ɧɚɞ 
ɫɭɳɟɫɬɜɭɸɳɢɦ ɦɟɬɨɞɨɦ, ɡɚɤɥɸɱɚɸɬɫɹ ɜ:  

- ɭɜɟɥɢɱɟɧɢɢ ɬɨɱɧɨɫɬɢ, ɫ ɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɮɢɤɫɚɰɢɹ ɨɛɫɬɨɹɬɟɥɶɫɬɜ 
ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɢɫɲɟɫɬɜɢɹ;  

- ɭɦɟɧɶɲɟɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɪɟɫɭɪɫɚ, ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ ɧɚ ɮɢɤɫɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ; 

- ɪɚɡɝɪɭɡɤɚ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ, ɭɦɟɧɶɲɟɧɢɟ ɡɚɬɨɪɨɜɵɯ ɫɢɬɭɚɰɢɣ; 
ɍɜɟɥɢɱɟɧɢɟ ɬɨɱɧɨɫɬɢ ɮɢɤɫɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ȾɌɉ ɬɨɱɧɨɫɬɶɸ ɞɨ 1 ɦɦ 

ɛɵɥɨ ɞɨɫɬɢɝɧɭɬɨ ɫ ɩɨɦɨɳɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɨɣ ɦɟɬɨɞɢɤɢ 
ɮɢɤɫɚɰɢɢ.  

Ɍɚɤɠɟ ɫɬɚɥɨ ɜɨɡɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫɴɟɦɤɭ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɢ ɨɩɚɫɧɵɯ 
ɦɟɫɬɚɯ. ɍɦɟɧɶɲɟɧɢɟ ɜɪɟɦɟɧɢ, ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ ɧɚ ɮɢɤɫɚɰɢɸ ɨɛɫɬɨɹɬɟɥɶɫɬɜ 
ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɢɫɲɟɫɬɜɢɹ.  

ɉɪɟɢɦɭɳɟɫɬɜɨ ɬɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ 
ɦɨɝɭɬ ɛɵɬɶ ɭɛɪɚɧɵ ɫ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɫɪɚɡɭ ɠɟ ɩɨɫɥɟ ɮɨɬɨɮɢɤɫɚɰɢɢ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɡɝɪɭɡɢɬ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɭɸ ɫɟɬɶ ɢ ɭɦɟɧɶɲɢɬ ɡɚɬɨɪɵ, ɜɵɡɜɚɧɧɵɟ 
ɩɨɫɥɟɞɫɬɜɢɹɦɢ ȾɌɉ.  ȿɳɟ ɨɞɧɢɦ ɨɳɭɬɢɦɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, 
ɱɬɨ ɪɚɡɝɪɭɠɚɟɬɫɹ ɥɢɰɨ, ɨɮɨɪɦɥɹɸɳɟɟ ȾɌɉ, ɦɢɧɢɦɢɡɢɪɭɟɬɫɹ ɱɟɥɨɜɟɱɟɫɤɢɣ 
ɮɚɤɬɨɪ, ɧɟɪɟɞɤɨ ɢɝɪɚɸɳɢɣ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɮɢɤɫɚɰɢɢ: ɧɟɞɨɫɬɚɬɨɱɧɵɟ 
ɤɨɦɩɟɬɟɧɰɢɢ ɫɩɟɰɢɚɥɢɫɬɚ, ɩɪɨɜɨɞɹɳɟɝɨ ɡɚɦɟɪɵ, ɫɥɭɱɚɣɧɨɟ ɢɥɢ 
ɩɪɟɞɭɦɵɲɥɟɧɧɨɟ ɢɝɧɨɪɢɪɨɜɚɧɢɟ ɤɚɤɢɯ-ɥɢɛɨ ɞɟɬɚɥɟɣ, ɭɫɬɚɥɨɫɬɶ, ɫɩɟɰɢɚɥɢɫɬɚ, ɚ 
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ɬɚɤɠɟ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɬɚɤɢɯ ɤɚɤ ɞɨɠɞɶ, ɫɧɟɝ, ɬɟɦɧɨɟ 
ɜɪɟɦɹ ɫɭɬɨɤ [31]. 

 
 3.1.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɍɋ 
 
 ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ Ɍɋ, ɢɦɟɸɳɢɦɢ 
ɡɧɚɱɟɧɢɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɤɫɩɟɪɬɢɡɵ ȾɌɉ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɨɩɢɫɵɜɚɸɳɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɍɋ, ɞɜɢɝɚɬɟɥɶ, ɬɪɚɧɫɦɢɫɫɢɸ, ɬɨɪɦɨɡɧɭɸ 
ɫɢɫɬɟɦɭ.  
 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɬɟɯɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.11. 
 
 

 
 

Ɋɢɫɭɧɨɤ 3.11 – Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɬɟɯɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɹ 
 
 ɋ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ ɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɚɧɧɵɦɢ ɨ ɬɟɯɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɍɋ ɹɜɥɹɸɬɫɹ:  
 - ɦɚɫɫɚ Ɍɋ; 
 - ɱɚɫɬɶ ɥɨɛɨɜɨɣ ɩɥɨɳɚɞɢ Ɍɋ, ɤɨɬɨɪɚɹ ɤɨɧɬɚɤɬɢɪɭɟɬ ɫɨ ɫɧɟɝɨɦ. 
 Ɉɛɴɟɦ ɫɧɟɝɚ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɛɨɬɵ 
ɡɚɬɪɚɱɟɧɧɨɣ Ɍɋ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɨɠɧɨ ɧɚɣɬɢ ɢɫɯɨɞɹ ɢɡ ɥɨɛɨɜɨɣ ɩɥɨɳɚɞɢ 
Ɍɋ, ɡɚ ɜɵɱɟɬɨɦ ɩɪɨɢɡɜɟɞɟɧɢɹ ɜɵɫɨɬɵ ɤɥɢɪɟɧɫɚ ɢ ɛɚɡɵ Ɍɋ.  
 ɇɚ ɪɢɫɭɧɤɟ 3.12 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɥɨɛɨɜɨɣ ɱɚɫɬɢ Ɍɋ, ɭɱɢɬɵɜɚɟɦɨɣ ɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɦɨɞɟɥɢ. 
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Ɋɢɫɭɧɨɤ 3.12 – ɋɯɟɦɚ ɥɨɛɨɜɨɣ ɱɚɫɬɢ Ɍɋ, ɭɱɢɬɵɜɚɟɦɨɣ ɜ ɦɨɞɟɥɢ 
  
 ɇɚ ɨɫɧɨɜɟ ɪɢɫɭɧɤɚ 3.12 ɨɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɫɧɟɝɚ ( ܸ̝ːˈˆа ሻ ɞɥɹ ɥɟɝɤɨɜɨɝɨ 
ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɮɨɪɦɭɥɟ 3.8: 
  ܸ̝ːˈˆа = ሺܤ ∙ ܪ  − 𝑎ܤ ∙ 𝑎ሻܪ  ∙  ːˈˆа ,              (3.8)˔ܮ 

 
ɝɞɟ:  ܤ – ɧɚɢɛɨɥɶɲɚɹ ɲɢɪɢɧɚ ɚɜɬɨɦɨɛɢɥɹ; 
 ɜɵɫɨɬɚ ɨɬ ɡɟɦɥɢ ɞɨ ɤɪɚɣɧɟɣ ɬɨɱɤɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫɧɟɝɚ ɫ ɤɭɡɨɜɨɦ – ܪ         
ɚɜɬɨɦɨɛɢɥɹ; 
 ;𝑎 – ɤɨɥɟɹ ɚɜɬɨɦɨɛɢɥɹܤ         
 ;𝑎 – ɞɨɪɨɠɧɵɣ ɩɪɨɫɜɟɬ (ɤɥɢɪɟɧɫ)ܪ         
 .ːˈˆа  – ɱɚɫɬɶ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ (ɪɚɫɫɬɨɹɧɢɟ Ɍɋ, ɩɪɨɣɞɟɧɧɨɟ ɜ ɫɧɟɝɭ)˔ܮ          
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɪɢɫɭɧɤɚ 3.12 ɢ ɮɨɪɦɭɥɵ 3.8 ɜɢɞɧɨ, ɱɬɨ ɨɛɴɟɦ ɫɧɟɝɚ 
ɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɫɬɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ. 
 
 3.1.3 Ɍɢɩ ɩɨɤɪɵɬɢɹ. ɋɪɟɞɚ 
 
 Ɉɫɨɛɟɧɧɨɫɬɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɫɜɹɡɚɧɵ, ɫ ɜɵɫɨɤɢɦɢ ɫɤɨɪɨɫɬɹɦɢ 
ɩɪɢ ȾɌɉ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɡɧɚɱɢɬɟɥɶɧɵɦ ɪɚɡɥɟɬɨɦ ɩɨɫɥɟ ɭɞɚɪɚ ɩɨɷɬɨɦɭ ɜ ɪɚɡɧɵɯ 
ɮɚɡɚɯ ȾɌɉ ɚɜɬɨɦɨɛɢɥɢ ɞɜɢɝɚɸɬɫɹ ɩɨ ɪɚɡɥɢɱɧɵɦ ɬɢɩɚɦ ɩɨɤɪɵɬɢɹ. Ɋɚɡɧɵɣ ɬɢɩ 
ɩɨɤɪɵɬɢɹ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɭɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨ ɤɨɬɨɪɨɦɭ ɞɜɢɝɚɥɫɹ Ɍɋ. ȼ ɬɚɛɥɢɰɟ 2.1 ɭɤɚɡɚɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɫɰɟɩɥɟɧɢɹ ɲɢɧ ɫ ɞɨɪɨɝɨɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɬɢɩɚɯ ɩɨɤɪɵɬɢɹ.  
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 ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ 
ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ȾɌɉ ɭɱɢɬɵɜɚɟɬɫɹ ɛɨɤɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɫɰɟɩɥɟɧɢɹ ɲɢɧ ɫ ɞɨɪɨɝɨɣ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.9: 
 𝜑௬ =  Ͳ,ͺ ∙  𝜑,                 (3.9) 

 
ɝɞɟ: 𝜑 – ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ ɲɢɧɵ ɫ ɞɨɪɨɝɨɣ (ɞɥɹ ɪɚɡɧɵɯ ɬɢɩɨɜ 
ɩɨɤɪɵɬɢɹ). 
 Ɉɞɧɚɤɨ, ɤɚɤ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɜɫɬɪɟɱɧɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɬɚɤɠɟ ɫɜɹɡɚɧɧɵ, 
ɫɨ ɫɴɟɡɞɨɦ ɜ ɤɸɜɟɬ ɢ ɞɚɥɶɧɟɣɲɢɦ ɞɜɢɠɟɧɢɟɦ. Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɚ 
ɩɪɢɧɹɬɚ ɦɨɞɟɥɶ ȾɌɉ ɩɪɢ ɤɨɬɨɪɨɣ Ɍɋ ɩɨɫɥɟ ɭɞɚɪɚ ɪɚɡɥɟɬɚɸɬɫɹ ɜ ɫɧɟɝ, ɬɨɝɞɚ 
ɨɫɧɨɜɧɵɦɢ ɭɩɪɚɜɥɹɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɛɭɞɭɬ ɹɜɥɹɬɶɫɹ: ɠɟɫɬɤɨɫɬɶ ɫɧɟɝɚ (Кж) ɢ 
ɨɛɴɟɦ ɫɧɟɝɚ ( ܸ̝ːˈˆа ሻ, ɨɛɴɟɦ ɫɧɟɝɚ ɨɩɪɟɞɟɥɹɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɟɯɧɢɱɟɫɤɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɍɋ ɩɨ ɮɨɪɦɭɥɟ 3.8. 
 ȼɨɩɪɨɫ ɨ ɠɟɫɬɤɨɫɬɢ ɫɧɟɝɚ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɦ ɨɫɨɛɟɧɧɨ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɜ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɩɥɨɬɧɨɫɬɶ 
ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɹɜɥɹɟɬɫɹ ɪɚɡɧɨɣ.  
 ɉɥɨɬɧɨɫɬɶ ɫɧɟɝɚ ɩɨ ɞɚɧɧɵɦ Ȼ. ɉ. ȼɟɣɧɛɟɪɝɚ ɫɩɨɫɨɛɧɚ ɦɟɧɹɬɶɫɹ ɨɬ 0,01 ɞɨ 
0,7 ɝ/ɫɦ3 , ɩɪɢɱɟɦ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɤɨɝɞɚ ɦɵ ɟɳɟ 
ɜɩɪɚɜɟ ɧɚɡɜɚɬɶ ɟɝɨ ɫɧɟɝɨɦ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɩɥɨɬɧɨɫɬɢ ɫɧɟɝ 
ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɥɟɞ [32]. 
 ȼ ɬɚɛɥɢɰɟ 3.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɥɨɬɧɨɫɬɢ ɪɚɡɧɵɯ ɬɢɩɨɜ ɫɧɟɝɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɦɟɫɹɰɚ ɝɨɞɚ ɢ ɜɵɫɨɬɵ. 
 
Ɍɚɛɥɢɰɚ 3.3 – ɉɥɨɬɧɨɫɬɢ ɪɚɡɧɵɯ ɬɢɩɨɜ ɫɧɟɝɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɹɰɚ ɝɨɞɚ ɢ 
ɜɵɫɨɬɵ 

Ɇɟɫɹɰ ɝɨɞɚ 
ȼɵɫɨɬɚ 

ɩɨɤɪɨɜɚ, ɫɦ 
ɉɥɨɬɧɨɫɬɶ ɫɧɟɝɚ ɩɨ ɞɚɧɧɵɦ ɧɚɛɥɸɞɟɧɢɣ ɝ/ɫɦ3 

Ɇɢɧɢɦɚɥɶɧɨɟ ɋɪɟɞɧɟɟ Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɇɨɹɛɪɶ 21 0,07 0,12 0,17 
Ⱦɟɤɚɛɪɶ 19 0,12 0,17 0,20 
əɧɜɚɪɶ 30 0,13 0,16 0,20 
Ɏɟɜɪɚɥɶ 34 0,15 0,19 0,20 
Ɇɚɪɬ 30 0,14 0,18 0,22 
Ⱥɩɪɟɥɶ 28 0,15 0,21 0,25 

 
 ɀɟɫɬɤɨɫɬɶ ɫɧɟɝɚ ɡɚɜɢɫɢɬ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɮɚɤɬɨɪɨɜ ɬɚɤɢɯ ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ, 
ɩɥɨɬɧɨɫɬɶ, ɜɥɚɠɧɨɫɬɶ. ȼ ɬɚɛɥɢɰɟ 3.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɚɧɧɵɟ ɨ ɠɟɫɬɤɨɫɬɢ ɫɧɟɝɚ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɬɧɨɫɬɢ. 
 
Ɍɚɛɥɢɰɚ 3.4 – Ⱦɚɧɧɵɟ ɨ ɠɟɫɬɤɨɫɬɢ ɫɧɟɝɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɬɧɨɫɬɢ 

ɉɥɨɬɧɨɫɬɶ ɫɧɟɝɚ ɩɨ ɞɚɧɧɵɦ ɧɚɛɥɸɞɟɧɢɣ, ɝ/ɫɦ3 Ʉɨɷɮɮɢɰɢɟɧɬ ɠɟɫɬɤɨɫɬɢ ɫɧɟɝɚ Кж, ɇ/ɦ3 
0,138 1,3∙105 
0,22 7,5∙105 
0,275 1,16∙106 
0,320 1,38∙106 
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 ɇɟɩɨɫɬɨɹɧɫɬɜɨ ɫɧɟɝɚ ɨɛɴɹɫɧɹɟɬɫɹ ɫɭɳɟɫɬɜɨɜɚɧɢɟɦ ɜɨɞɵ ɜ ɭɧɢɤɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɫɨɜɫɟɦ ɛɥɢɡɤɨ ɨɬ ɬɚɤ ɧɚɡɵɜɚɟɦɨɣ ɬɪɨɣɧɨɣ ɬɨɱɤɢ ɮɚɡɨɜɵɯ ɩɟɪɟɯɨɞɨɜ, 
ɪɚɡɥɢɱɧɨɣ ɞɥɹ ɪɚɡɧɵɯ ɜɟɳɟɫɬɜ, ɜ ɤɨɬɨɪɨɣ ɜɟɳɟɫɬɜɨ ɧɚɯɨɞɢɬɫɹ ɜɨ ɜɫɟɯ ɬɪɟɯ 
ɮɚɡɚɯ. ɇɚ ɪɢɫɭɧɤɟ 3.13 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɠɟɫɬɤɨɫɬɢ 
ɫɧɟɝɚ ɨɬ ɩɥɨɬɧɨɫɬɢ. 
 

 
 

Ɋɢɫɭɧɨɤ 3.13 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɠɟɫɬɤɨɫɬɢ ɫɧɟɝɚ ɨɬ ɩɥɨɬɧɨɫɬɢ 
 

 ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 3.13 ɜɢɞɧɨ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɠɟɫɬɤɨɫɬɢ ɫɧɟɝɚ 
ɜɨɡɪɚɫɬɚɟɬ ɫ ɩɥɨɬɧɨɫɬɶɸ ɫɧɟɝɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɠɟɫɬɤɨɫɬɶ ɫɧɟɝɚ ɛɭɞɟɬ ɛɨɥɶɲɟ, ɬɚɤɠɟ ɷɬɨ ɡɚɜɢɫɢɬ ɨɬ ɜɵɫɨɬɵ 
ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ. 
 ȼɵɜɨɞɵ: ɜ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɧɚ 
ɨɫɧɨɜɟ ɡɚɤɨɧɚ ɫɨɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ 
ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɧɚ 
ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɞɜɢɠɟɧɢɟɦ ɩɨ ɫɧɟɝɭ ɩɨɫɥɟ ɭɞɚɪɚ.  
 ɍɫɬɚɧɨɜɥɟɧɵ ɭɩɪɚɜɥɹɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ.  
 ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɟɱɧɵɯ ɤɨɨɪɞɢɧɚɬ Ɍɋ ɩɨɫɥɟ ȾɌɉ ɫ 
ɩɨɦɨɳɶɸ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɚ ɮɨɬɨɬɪɢɚɧɝɭɥɹɰɢɢ. 
 Ɉɩɪɟɞɟɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɍɋ, ɢɦɟɸɳɢɟ ɡɧɚɱɟɧɢɹ ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɢɢ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ. 
 ɉɨɤɚɡɚɧɵ ɫɩɨɫɨɛɵ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɫɧɟɝɚ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɛɨɬɵ ɡɚɬɪɚɱɟɧɧɨɣ Ɍɋ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 
 Ɋɚɡɪɚɛɨɬɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɠɟɫɬɤɨɫɬɢ ɫɧɟɝɚ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ ɢ ɬɨɥɳɢɧɵ 
ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɹ ɞɚɧɧɵɟ ɨ ɤɨɨɪɞɢɧɚɬɚɯ Ɍɋ ɩɨɫɥɟ ȾɌɉ, ɞɚɧɧɵɟ ɨ 
ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ Ɍɋ, ɞɚɧɧɵɟ ɨ ɬɢɩɟ ɩɨɤɪɵɬɢɹ ɢ ɫɪɟɞɚɯ, ɩɨ 
ɤɨɬɨɪɵɦ ɞɜɢɝɚɥɢɫɶ Ɍɋ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ȾɌɉ ɩɪɢ 
ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ. 
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 4 Ɇɟɬɨɞɢɤɢ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɵ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɞɜɢɠɟɧɢɹ Ɍɋ ɩɪɢ ɫɴɟɡɞɟ ɚɜɬɨɦɨɛɢɥɹ ɜ ɫɧɟɝ ɢ ɞɚɥɶɧɟɣɲɟɦ ɞɜɢɠɟɧɢɢ.   

ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ – ɨɛɨɫɧɨɜɚɧɢɟ ɩɥɚɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚ, 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɝɨ ɩɨɫɬɚɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. Ʉ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɬɟɩɟɧɶ 
ɬɨɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚ, ɫɪɨɤɢ ɢ ɫɪɟɞɫɬɜɚ, ɢɦɟɸɳɢɟɫɹ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹ. 

ɉɨɫɤɨɥɶɤɭ ɢɡ-ɡɚ ɜɥɢɹɧɢɹ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɮɚɤɬɨɪɨɜ ɜɵɯɨɞɧɨɣ 
ɩɚɪɚɦɟɬɪ ‒ ɷɬɨ ɜɫɟɝɞɚ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɩɩɚɪɚɬ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ, ɩɨɷɬɨɦɭ ɧɚɩɨɦɧɢɦ ɧɟɤɨɬɨɪɵɟ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɷɬɨɝɨ ɪɚɡɞɟɥɚ ɦɚɬɟɦɚɬɢɤɢ [33]. 

ȿɫɥɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɨɜ ɜɫɟ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 
ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ, ɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɬɤɥɢɤ ɤɚɠɞɨɝɨ ɢɡ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɮɚɤɬɨɪɨɜ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɫɥɢɲɤɨɦ ɛɨɥɶɲɢɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɬɚɥɶɧɵɦɢ 
ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɦɢ ɮɚɤɬɨɪɚɦɢ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɬɚ ɞɢɫɩɟɪɫɢɹ (ɪɚɫɫɟɢɜɚɧɢɟ) 
ɨɬɤɥɢɤɚ, ɤɨɬɨɪɭɸ ɜɵɡɵɜɚɟɬ ɥɸɛɨɣ ɢɡ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɮɚɤɬɨɪɨɜ, ɧɟ ɞɨɥɠɧɚ 
ɫɢɥɶɧɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɞɢɫɩɟɪɫɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɥɢɹɧɢɟɦ ɨɫɬɚɥɶɧɵɯ 
ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɮɚɤɬɨɪɨɜ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɮɚɤɬɨɪ, ɞɢɫɩɟɪɫɢɹ ɤɨɬɨɪɨɝɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɢɯ, ɞɨɥɠɟɧ ɛɵɬɶ ɩɟɪɟɜɟɞɟɧ ɜ ɪɚɡɪɹɞ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɟɫɥɢ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɭɱɬɟɧɵ 
ɜɫɟ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɢ ɡɚɬɟɦ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɨɜ, ɨɧɢ 
ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ, ɬɨ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ 
ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɨɬɤɥɢɤ ɧɟ ɞɨɥɠɟɧ ɩɪɨɬɢɜɨɪɟɱɢɬɶ ɧɨɪɦɚɥɶɧɨɦɭ 
ɪɚɫɩɪɟɞɟɥɟɧɢɸ [33]. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ, ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɢɫɯɨɞɧɵɦɢ 
ɞɚɧɧɵɦɢ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ. ȼ ɩɭɧɤɬɟ 3.1 ɩɟɪɟɱɢɫɥɟɧɵ ɢɫɯɨɞɧɵɟ 
ɞɚɧɧɵɟ ɞɥɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɨɞɧɚɤɨ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ 
ɞɚɧɧɚɹ ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɨɞɧɨɣ ɨɬ ɫɭɳɟɫɬɜɭɸɳɟɣ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ ɩɨ ɡɚɤɨɧɭ ɫɨɯɪɚɧɟɧɢɹ ɢɦɩɭɥɶɫɚ, ɬɨ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ 
ɷɤɫɩɟɪɢɦɟɧɬ ɛɭɞɟɬ ɨɫɧɨɜɚɧ ɧɚ ɬɨɣ ɱɚɫɬɢ ɦɨɞɟɥɢ, ɤɨɬɨɪɚɹ ɫɜɹɡɚɧɚ ɫ ɫɴɟɡɞɨɦ Ɍɋ 
ɜ ɫɧɟɝ.  

ȼ ɤɚɱɟɫɬɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ Ɍɋ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧ ɥɟɝɤɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɤɚɬɟɝɨɪɢɢ M1. ɉɥɨɬɧɨɫɬɶ ɫɧɟɝɚ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɧɢɦɚɬɶ ɩɨ ɬɚɛɥɢɰɟ 3.3, 3.4. 
 

4.1 Ɇɟɬɨɞɢɤɚ ɜɵɩɨɥɧɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

 
ɇɚ ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɥɹ ɚɧɚɥɢɡɚ ɟɟ 

ɚɞɟɤɜɚɬɧɨɫɬɢ ɫɮɨɪɦɢɪɭɟɦ ɦɟɬɨɞɢɤɭ ɪɚɫɱɟɬɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɛɨɬɵ, 
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ɡɚɬɪɚɱɟɧɧɨɣ ɚɜɬɨɦɨɛɢɥɟɦ ɧɚ ɞɜɢɠɟɧɢɟ ɜ ɫɧɟɝɭ ɩɪɢ ɜɫɬɪɟɱɧɨɦ ɫɬɨɥɤɧɨɜɟɧɢɢ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɡɥɟɬɨɦ ɜ ɫɧɟɝ. Ɂɚɞɚɜɚɹɫɶ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ, ɭɤɚɡɚɧɧɵɦɢ ɜ 
ɬɚɛɥɢɰɟ 4.1 ɢ ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ 3.3 – 3.5, 3.9, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɧɟɨɛɯɨɞɢɦɵɣ ɩɚɪɚɦɟɬɪ. 

ɋɢɥɭ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɨɩɵɬɧɵɦ ɩɭɬɟɦ. Ʉ ɩɪɢɦɟɪɭ, ɟɫɥɢ 
ɩɪɟɞɦɟɬ ɩɟɪɟɦɟɫɬɢɥɫɹ ɧɚ ɜɟɥɢɱɢɧɭ ɩɭɬɢ L, ɤɨɝɞɚ ɧɚ ɧɟɝɨ ɜɨɡɞɟɣɫɬɜɭɟɬ ɫɢɥɚ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ܨ𝑐ሻ, ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɪɚɛɨɬɚ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ 
ɮɨɪɦɭɥɟ: 

ܣ  =  ሺܨ𝑐 ∙  ሻ,                 (4.1)ܮ
 
ɂɡ ɤɭɪɫɚ ɮɢɡɢɤɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɩɨɱɬɢ ɭ ɜɫɟɯ ɬɜɟɪɞɵɯ ɬɟɥ ɩɪɢ ɧɟɛɨɥɶɲɢɯ 

ɭɩɪɭɝɢɯ ɞɟɮɨɪɦɚɰɢɹɯ ɪɚɡɦɟɪ ɞɟɮɨɪɦɚɰɢɢ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɞɟɮɨɪɦɢɪɭɸɳɟɣ 
ɫɢɥɟ.  

ɗɬɚ ɡɚɜɢɫɢɦɨɫɬɶ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɚɧɝɥɢɣɫɤɢɦ ɭɱɟɧɵɦ Ɋ. Ƚɭɤɨɦ. Ɂɚɤɨɧ 
Ƚɭɤɚ ɭɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɩɪɢ ɦɚɥɵɯ ɭɩɪɭɝɢɯ ɞɟɮɨɪɦɚɰɢɹɯ ɜɟɥɢɱɢɧɚ ɞɟɮɨɪɦɚɰɢɢ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɫɢɥɟ ɟɟ ɜɵɡɵɜɚɸɳɟɣ ɢ ɪɚɜɧɚ ɩɪɨɢɡɜɟɞɟɧɢɸ ɫɢɥɵ ɧɚ 
ɩɟɪɟɦɟɳɟɧɢɟ (ݔሻ.  

Ɂɚɤɨɧ Ƚɭɤɚ ɫɩɪɚɜɟɞɥɢɜ ɩɪɢ ɜɢɞɚɯ ɭɩɪɭɝɨɣ ɞɟɮɨɪɦɚɰɢɢ:  
-ɪɚɫɬɹɠɟɧɢɹ; 
- ɫɠɚɬɢɹ;  
- ɫɞɜɢɝɚ;  
- ɤɪɭɱɟɧɢɹ;  
- ɢɡɝɢɛɚ, ɬɨɝɞɚ: 
𝑐ܨ  =  ሺКˉ ∙  ሻ,                  (4.2)ݔ

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɠɟɫɬɤɨɫɬɢ ɫɧɟɝɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɫɯɨɞɹ ɢɡ ɡɚɜɢɫɢɦɨɫɬɢ 
3.13 ɢ ɬɚɛɥɢɰɵ 3.4, ɬɨɝɞɚ ɪɚɛɨɬɚ ɪɚɜɧɚ: 
 
ܣ  =  ሺКˉ ∙  ܸ̝ːˈˆа ∙          ,ሻܮ
 
 ɇɚ ɪɢɫɭɧɤɟ 3.12 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɥɨɛɨɜɨɣ ɩɥɨɳɚɞɢ Ɍɋ, ɤɨɬɨɪɭɸ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɨɛɴɟɦɚ ɫɧɟɝɚ. ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɥɨɳɚɞɶ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ Ɍɋ ɪɚɜɧɚ ɲɢɪɢɧɟ ܤ ɨɧ ɛɭɞɟɬ ɫɬɚɥɤɢɜɚɬɶɫɹ ɫ ɱɚɫɬɢɰɚɦɢ 
ɫɧɟɝɚ, ɨɛɴɟɦ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ:  
  
  ܸ̝ːˈˆа = ሺܤ ∙ ܪ  − 𝑎ܤ ∙ 𝑎ሻܪ  ∙ L 
 
 Ʉɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

 

ܧ  =  ௠ ∙ ௏̝ ˑ˒ ˔ːˈˆаమଶ ,   
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 ɗɧɟɪɝɢɸ ɫɨɡɞɚɸɬ ɜɧɟɲɧɢɟ ɫɢɥɵ ɡɚ ɫɱɟɬ ɫɜɨɟɣ ɪɚɛɨɬɵ ɫ ɦɨɳɧɨɫɬɶɸ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. Ɉɬɤɭɞɚ ɫɩɪɚɜɟɞɥɢɜɨ ɪɚɜɟɧɫɬɜɨ, ɭɤɚɡɚɧɧɨɟ ɜ 
ɮɨɪɦɭɥɟ 4.3: 
 
ܧ  =  (4.3)                  , ܣ
 
 ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɡɚɜɢɫɢɦɨɫɬɶ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɨɛɴɟɤɬɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɟɟ ɜɬɨɪɨɣ ɫɬɟɩɟɧɢ. ȼ 
ɨɬɥɢɱɢɟ ɨɬ ɫɢɥɵ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɟɟ ɨɛɨɡɧɚɱɚɸɬ, ɤɚɤ ɫɢɥɭ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɥɨɛɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɢ ɷɦɩɢɪɢɱɟɫɤɢɦ, ɜ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɫɪɚɜɧɢɜɚɬɶɫɹ ɬɨɪɦɨɡɧɨɣ ɩɭɬɶ Ɍɋ (L), ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ 
ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, ɬɨɝɞɚ ɜɵɪɚɠɚɹ  (L), ɩɨɥɭɱɢɦ: 
 

ଶܮ   =  ௠∙௏̝ ˑ˒ ˔ːˈˆаమଶКˉ∙ሺ𝐵∙ ு−𝐵𝑎∙ ு𝑎ሻ,                      (4.4) 

 
 

ܮ  = √ ௠∙௏̝ ˑ˒ ˔ːˈˆаమଶКˉ∙ሺ𝐵∙ ு−𝐵𝑎∙ ு𝑎ሻ.                (4.5) 

 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ Ɍɋ, ɫɧɚɪɹɠɟɧɧɨɣ ɦɚɫɫɵ, ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, ɜɵɫɨɬɵ 
ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɢ ɨɩɪɟɞɟɥɢɜ ɤɨɷɮɮɢɰɢɟɧɬ ɠɟɫɬɤɨɫɬɢ ɫɧɟɝɚ ɢɡ ɬɚɛɥɢɰ ɢ 
ɡɚɜɢɫɢɦɨɫɬɢ, ɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɪɦɨɡɧɨɣ ɩɭɬɶ Ɍɋ ɜ ɫɧɟɝɭ. ɂɡ ɮɨɪɦɭɥɵ 4.5 
ɬɚɤɠɟ ɜɢɞɧɨ, ɱɬɨ ɬɨɪɦɨɡɧɨɣ ɩɭɬɶ Ɍɋ ɢɦɟɟɬ ɩɪɹɦɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɧɚɱɚɥɶɧɨɣ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ. 
 

4.2 Ɇɟɬɨɞɢɤɚ ɜɵɩɨɥɧɟɧɢɹ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ 
 

ɋ ɰɟɥɶɸ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɩɪɟɞɥɚɝɚɟɦ ɩɪɨɜɟɞɟɧɢɟ ɧɚɬɭɪɧɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɚɥɶɧɨɝɨ Ɍɋ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɜɬɨɦɨɛɢɥɶ 
ɚɧɚɥɨɝɢɱɧɵɣ ɤɚɤ ɢ ɩɪɢ ɚɧɚɥɢɬɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ ɢ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɣ 
ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɩɨɥɢɝɨɧ.     

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɧɚɹ ɦɚɫɫɭ ɢ ɝɚɛɚɪɢɬɵ Ɍɋ, ɚ ɬɚɤɠɟ ɠɟɫɬɤɨɫɬɶ ɫɧɟɝɚ, 
ɧɟɢɡɜɟɫɬɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɨɫɬɚɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɩɪɨɣɞɟɧɧɨɟ Ɍɋ ɜ ɫɪɟɞɟ ɫɧɟɝɚ. 
Ⱦɚɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɹɜɥɹɟɬɫɹ ɬɨɪɦɨɡɧɵɦ ɩɭɬɟɦ (L) Ɍɋ.  

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ ɷɬɨɝɨ ɪɚɫɫɬɨɹɧɢɟ 
ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ ɢɞɟɧɬɢɱɧɵɦɢ ɜɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɢ ɭɫɥɨɜɢɹɦɢ, ɱɬɨ ɛɵɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɚɧɚɥɢɬɢɱɟɫɤɨɦ ɦɟɬɨɞɟ (ɪɚɫɱɟɬɧɨɦ). 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɭɱɚɫɬɨɤ ɜɴɟɡɞɚ 
ɚɜɬɨɦɨɛɢɥɹ ɜ ɫɭɝɪɨɛ (ɪɢɫɭɧɨɤ 4.1).  
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Ɋɢɫɭɧɨɤ 4.1 – ɍɱɚɫɬɨɤ ɜɴɟɡɞɚ ɚɜɬɨɦɨɛɢɥɹ ɜ ɫɧɟɝ 
 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɪɢɬɶ ɜɵɫɨɬɭ ɫɧɟɝɚ ɢ ɩɪɨɜɟɪɢɬɶ 
ɢɫɩɪɚɜɧɨɫɬɶ Ɍɋ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɧɚɱɚɥɚ ɬɨɪɦɨɠɟɧɢɹ, ɫ 
ɭɱɟɬɨɦ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ.  

Ⱦɚɥɟɟ ɢɫɩɵɬɚɬɟɥɶ ɪɚɡɝɨɧɹɟɬ ɚɜɬɨɦɨɛɢɥɶ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɤɨɪɨɫɬɢ ሺܸ ሻ ɢ 
ɧɚ ɩɨɥɧɨɫɬɶɸ ɡɚɬɨɪɦɨɠɟɧɧɨɦ Ɍɋ (ɩɟɞɚɥɶ ɬɨɪɦɨɡɚ ɧɚɠɚɬɚ ɞɨ ɦɚɤɫɢɦɭɦɚ, ɤɨɥɟɫɚ 
ɡɚɛɥɨɤɢɪɨɜɚɧɵ) ɜɴɟɡɠɚɟɬ ɜ ɫɭɝɪɨɛ ɨɩɪɟɞɟɥɟɧɧɨɣ ɜɵɫɨɬɵ (h) ɞɨ ɩɨɥɧɨɣ 
ɨɫɬɚɧɨɜɤɢ. ɋɤɨɪɨɫɬɶ Ɍɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ GPS ɬɟɯɧɨɥɨɝɢɢ 
(ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ «əɧɞɟɤɫ ɧɚɜɢɝɚɬɨɪ»).  

Ƚɥɭɛɢɧɚ ɫɧɟɝɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɭɥɟɬɤɨɣ, ɤɚɤ ɭɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
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Ɋɢɫɭɧɨɤ 4.2 – ɂɡɦɟɪɟɧɢɟ ɝɥɭɛɢɧɵ ɫɧɟɝɚ 
 

ɉɨɫɥɟ ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɢ Ɍɋ (ɪɢɫɭɧɨɤ 4.3) ɢɫɩɵɬɚɬɟɥɶ ɢɡɦɟɪɹɟɬ 
ɪɚɫɫɬɨɹɧɢɟ ɩɪɨɣɞɟɧɧɨɟ Ɍɋ ɜ ɫɧɟɝɭ ɪɭɥɟɬɤɨɣ (ɪɢɫɭɧɨɤ 4.4) ɢ ɨɮɨɪɦɥɹɟɬ 
ɪɟɡɭɥɶɬɚɬɵ. ɂɫɩɵɬɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɧɟ ɦɟɧɟɟ 3-ɯ ɪɚɡ, ɢ ɜɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ (L), ɱɬɨɛɵ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɩɨɝɪɟɲɧɨɫɬɶ.   

 

 
 

Ɋɢɫɭɧɨɤ 4.3 – ȼɢɞ ɚɜɬɨɦɨɛɢɥɹ ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɜ ɫɭɝɪɨɛɟ 
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Ɋɢɫɭɧɨɤ 4.4 – ɂɡɦɟɪɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɩɪɨɣɞɟɧɧɨɝɨ ɜ ɫɭɝɪɨɛɟ (L) 
 
ɉɨ ɮɚɤɬɭ ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɡɚɩɨɥɧɹɟɬɫɹ ɩɪɨɬɨɤɨɥ ɢɫɩɵɬɚɧɢɹ. 

Ɏɨɪɦɚ ɩɪɨɬɨɤɨɥɚ ɢɫɩɵɬɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ. 
Ɉɛɴɟɦ ɫɧɟɝɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɬɨɣ ɠɟ ɦɟɬɨɞɢɤɟ, ɤɚɤ ɢ ɜ ɩɭɧɤɬɟ 4.1 ɩɭɬɟɦ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ. 
ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ, 

ɜɵɱɢɫɥɟɧɧɵɦɢ ɩɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɦɨɞɟɥɢ, ɧɨɪɦɚɥɶɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɚ 10%. 

 
4.3 Ɇɟɬɨɞɢɤɚ ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ PC-Crash 
 
Ⱦɥɹ ɩɨɥɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ, ɤɪɨɦɟ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɨɞɬɜɟɪɠɞɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɦɟɯɚɧɢɡɦɨɜ ȾɌɉ «PC-
Crash». 

PC-Crash – ɷɬɨ ɫɨɜɪɟɦɟɧɧɚɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɦɟɯɚɧɢɡɦɚ ȾɌɉ. ȼ PC-Crash ɡɚɥɨɠɟɧɵ ɦɨɳɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɪɟɞɟɥɹɬɶ ɬɪɚɟɤɬɨɪɢɢ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɞɨ ɢ 
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ɩɨɫɥɟ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɩɪɨɜɨɞɢɬɶ ɬɨɱɧɵɣ ɚɧɚɥɢɡ ɛɨɥɶɲɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ȾɌɉ ɢ 
ɞɪɭɝɢɯ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɬɭɚɰɢɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜɢɞɟ 2D, 3D ɜɢɡɭɚɥɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ 
ɩɨɞɪɨɛɧɵɯ ɨɬɱɟɬɨɜ ɜ ɜɢɞɟ ɬɚɛɥɢɰ ɢ ɝɪɚɮɢɤɨɜ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɩɪɨɝɪɚɦɦɚ ɞɥɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɦɟɯɚɧɢɡɦɚ ȾɌɉ PC-Crash ɨɫɧɨɜɚɧɚ ɧɚ 
ɫɥɨɠɧɨɦ ɢ ɧɚɭɤɨɟɦɤɨɦ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɚɥɝɨɪɢɬɦɟ, ɚɩɪɨɛɢɪɨɜɚɧɧɨɦ ɧɚ 
ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɪɟɚɥɶɧɵɯ ɤɪɚɲ-ɬɟɫɬɨɜ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɫɬɨɥɤɧɨɜɟɧɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɲɟɧɢɟɦ ɫɟɤɰɢɢ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɫɨɜɟɬɚ ɊɎɐɋɗ 
Ɇɢɧɸɫɬɟ Ɋɨɫɫɢɢ ɩɨ ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ ɪɟɤɨɦɟɧɞɨɜɚɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɫɭɞɟɛɧɨɣ ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ [34]. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨ ɜ ɪɚɡɥɢɱɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ: ɩɪɢ ɧɚɥɢɱɢɢ 
ɭɱɚɫɬɤɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɫɰɟɩɥɟɧɢɹ ɩɨɤɪɵɬɢɹ, ɫ ɪɚɡɧɵɦɢ 
ɭɤɥɨɧɚɦɢ ɩɨɜɟɪɯɧɨɫɬɢ, ɷɬɨ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ 
ɚɥɝɨɪɢɬɦ ɞɟɣɫɬɜɢɣ: 
   -  ɫɨɡɞɚɧɢɟ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ. ɑɟɪɟɡ ɢɧɫɬɪɭɦɟɧɬ «ɞɨɪɨɝɚ» ɫɨɡɞɚɟɦ ɩɪɹɦɨɣ 
ɭɱɚɫɬɨɤ ɞɨɪɨɝɢ ɞɥɢɧɨɣ 50 ɦɟɬɪɨɜ, ɛɟɡ ɡɚɤɪɭɝɥɟɧɢɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɤɥɨɧɨɜ 
(ɪɢɫɭɧɨɤ 4.5). Ɂɚɞɚɟɦ ɲɢɪɢɧɭ ɤɚɠɞɨɣ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɢ ɪɚɫɫɬɨɹɧɢɟ 
ɜɢɞɢɦɨɫɬɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 4.5 – ɋɨɡɞɚɧɢɟ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ  
PC-Crash 

 
- ɡɚɝɪɭɡɤɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. Ⱦɥɹ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 

ɢɫɩɨɥɶɡɭɟɦ ɛɚɡɭ ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦɵ, ɱɟɪɟɡ ɜɤɥɚɞɤɭ «ȺɌɋ – Ȼɚɡɚ ɞɚɧɧɵɯ». 
ɇɚɯɨɞɢɦ ɢ ɜɵɛɢɪɚɟɦ ɢɡ ɜɵɩɚɞɚɸɳɢɯ ɫɩɢɫɤɨɜ ɧɟɨɛɯɨɞɢɦɭɸ ɛɚɡɭ ɞɚɧɧɵɯ ɩɨ 
Ɍɋ, ɦɚɪɤɭ, ɦɨɞɟɥɶ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɞɚɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɜɵɛɢɪɚɬɶ ɚɜɬɨɦɨɛɢɥɶ ɚɧɚɥɨɝɢɱɧɵɣ Ɍɋ ɢɫɩɨɥɶɡɨɜɚɧɧɨɦɭ ɜ ɬɟɨɪɟɬɢɱɟɫɤɨɦ ɢ 
ɧɚɬɭɪɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ (ɪɢɫɭɧɨɤ 4.6). 
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Ɋɢɫɭɧɨɤ 4.6 – ȼɵɛɨɪ ȺɌɋ 
 

- ɩɪɨɜɟɪɤɚ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ȺɌɋ. ɋ ɩɨɦɨɳɶɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ «ȺɌɋ – ɉɚɪɚɦɟɬɪɵ ȺɌɋ» ɨɬɤɪɵɜɚɟɦ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɡɞɟɥ 
ɧɚɫɬɪɨɟɤ ɢ ɤɨɪɪɟɤɬɢɪɭɟɦ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɚɪɚɦɟɬɪɨɜ ȺɌɋ (ɪɢɫɭɧɨɤ 4.7).  

 

 
 

Ɋɢɫɭɧɨɤ 4.7 – ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ȺɌɋ 
  
 Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɨɠɢɬɶ Ɍɋ ɧɚ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ ɫ ɩɨɦɨɳɶɸ 
ɮɭɧɤɰɢɢ «ɞɢɧɚɦɢɤɚ ȺɌɋ - ɩɟɪɟɦɟɫɬɢɬɶ ȺɌɋ».  
 ɇɚɝɪɭɡɤɭ ɧɚ ɨɫɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ ɜ ɩɪɨɩɨɪɰɢɢ 50/50. Ɇɚɫɫɚ ɜɨɞɢɬɟɥɹ 
ɩɨ ȽɈɋɌ 33987-2016 ɪɚɜɧɚ 75 ɤɝ. 
 - ɢɫɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ⱦɚɥɟɟ ɱɟɪɟɡ «Ɇɨɞɟɥɢɪɨɜɚɧɢɟ – 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ» ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɡɚɞɚɟɦ ɡɧɚɱɟɧɢɟ ɧɚɱɚɥɶɧɨɣ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, ɬɪɚɟɤɬɨɪɢɸ ɞɜɢɠɟɧɢɹ ȺɌɋ, ɱɟɪɟɡ ɢɧɫɬɪɭɦɟɧɬ 
«ɮɚɡɵ» - ɬɨɪɦɨɠɟɧɢɟ. 

-  ɫɨɡɞɚɧɢɟ ɫɪɟɞɵ ɞɜɢɠɟɧɢɹ. ɉɨɦɢɦɨ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ ȺɌɋ 
ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɟɧɢɹ, ɞɥɹ ɞɚɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ – ɫɧɟɝ 
(ɪɢɫɭɧɨɤ 4.10). 
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Ɋɢɫɭɧɨɤ 4.10 – ɉɨɜɟɪɯɧɨɫɬɶ ɬɪɟɧɢɹ 

  
 Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɫɪɟɞɵ ɞɜɢɠɟɧɢɹ (ɫɭɝɪɨɛɚ) ɩɪɢɦɟɧɢɦ ɢɧɫɬɪɭɦɟɧɬ ɫɨɡɞɚɧɢɹ 
ɨɛɴɟɤɬɨɜ ɢ ɡɚɞɚɞɢɦ ɠɟɫɬɤɨɫɬɶ ɪɚɜɧɭɸ ɠɟɫɬɤɨɫɬɢ ɫɧɟɝɚ ɩɨ ɬɚɛɥɢɰɟ 3.4 (ɪɢɫɭɧɨɤ 
4.11). 
 

 
 

Ɋɢɫɭɧɨɤ 4.11 – ɋɨɡɞɚɧɢɟ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɫɭɝɪɨɛɚ 
  
 ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɫɟ ɢɫɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɡɚɞɚɧɵ ɢ 
ɜɜɟɞɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɥɹ, ɡɚɩɭɫɤɚɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɱɟɪɟɡ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ «Ɇɨɞɟɥɢɪɨɜɚɧɢɟ – ɪɚɫɱɟɬ – ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜɩɟɪɟɞ ɞɨ 
ɤɨɧɟɱɧɨɝɨ ɩɨɥɨɠɟɧɢɹ». ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɥɭɱɚɟɦ ɱɢɫɥɟɧɧɵɟ 
ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɬɚɤɢɯ ɤɚɤ ɜɪɟɦɹ ɩɟɪɟɦɟɳɟɧɢɹ ɢ 
ɨɫɬɚɧɨɜɨɱɧɵɣ ɩɭɬɶ. 
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 5 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ  
 
 5.1 Ɋɟɡɭɥɶɬɚɬɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
 
 ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ Ɍɋ ɩɪɢ ɫɴɟɡɞɟ ɜ ɤɸɜɟɬ ɢ 
ɞɜɢɠɟɧɢɢ ɩɨ ɫɧɟɝɭ.  
 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɨɛɨɫɧɨɜɚɧɵ ɫ ɩɨɦɨɳɶɸ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ 
ɪɟɚɥɶɧɵɦ ɚɜɬɨɦɨɛɢɥɟɦ ɜ ɚɧɚɥɨɝɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɫɱɟɬɧɵɦ, ɚ ɬɚɤɠɟ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɚ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ PC-Crash. 
 Ɋɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɷɬɢɦ ɬɪɟɦ ɦɟɬɨɞɢɤɚɦ ɫɜɟɞɟɧɵ ɜ ɢɬɨɝɨɜɨɸ 
ɬɚɛɥɢɰɭ. 
 Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ ɚɜɬɨɦɨɛɢɥɶ ȼȺɁ 2106, ɚ 
ɩɥɨɬɧɨɫɬɶ ɫɧɟɝɚ ɩɪɢɧɹɬɚ ɞɥɹ ɡɧɚɱɟɧɢɹ ɦɚɪɬɚ ɦɟɫɹɰɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 5.1. 

 
Ɍɚɛɥɢɰɚ 5.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɂɫɯɨɞɧɵɣ ɩɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ma Ɇɚɫɫɚ Ɍɋ ɜ ɫɧɚɪɹɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 1050 ɤɝ 

H 
ȼɵɫɨɬɚ ɨɬ ɡɟɦɥɢ ɞɨ ɤɪɚɣɧɟɣ ɬɨɱɤɢ 
ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫɧɟɝɚ ɫ ɤɭɡɨɜɨɦ 

ɚɜɬɨɦɨɛɢɥɹ 
0,3 ɦ 

ȼ ɒɢɪɢɧɚ ɚɜɬɨɦɨɛɢɥɹ 1,61 Ba Ʉɨɥɟɹ ɚɜɬɨɦɨɛɢɥɹ 1,365 ɦ Ha Ⱦɨɪɨɠɧɵɣ ɩɪɨɫɜɟɬ (ɤɥɢɪɟɧɫ) 0,17 ɦ φ 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ 

ɲɢɧɵ ɫ ɞɨɪɨɝɨɣ 
0,1 – 0,75 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɢɩɚ ɩɨɤɪɵɬɢɹ g ɍɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ 9,81 ɦ/ɫ2 

h ȼɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ 0,3 ɦ ρ ɉɥɨɬɧɨɫɬɶ ɫɧɟɝɚ 0,14 ɝ/ɫɦ3 

 
ɉɪɨɱɢɟ ɩɚɪɚɦɟɬɪɵ, ɜɯɨɞɹɳɢɟ ɜ ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɦɟɬɨɞɢɤɭ ɨɩɪɟɞɟɥɟɧɢɹ 

ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɪɚɫɱɟɬɨɜ. 
 
 5.1.1 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɧɨɝɨ ɦɟɬɨɞɚ 
 

ɉɨ ɦɟɬɨɞɢɤɟ, ɨɩɢɫɚɧɧɨɣ ɜ ɪɚɡɞɟɥɟ 4.1 ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɢ ɢɫɩɨɥɶɡɭɹ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɚɛɥɢɰɟ 4.1 ɩɨɥɭɱɢɦ: 



77 

 

ܧ =  ௠ ∙ ௏̝ ˑ˒ ˔ːˈˆаమଶ = ሺଵ଴ହ଴+଻ହሻ ∙ ଺9,ସଶ = ͵ͻ,Ͳ͸ʹ кДˉ.    

 
ɉɪɢ ɪɚɜɟɧɫɬɜɟ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɪɚɛɨɬɵ ɡɚɬɪɚɱɟɧɧɨɣ Ɍɋ ɧɚ 

ɞɜɢɠɟɧɢɟ ɩɨ ɫɧɟɝɭ, ɩɨɥɭɱɢɦ: 
ܧ  = ܣ =  ͵ͻ,Ͳ͸ʹ кДˉ.   
 
Ʌɨɛɨɜɚɹ ɩɥɨɳɚɞɶ Ɍɋ, ɤɨɬɨɪɚɹ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɥɚ ɫɨ ɫɧɟɝɨɦ: 
  𝑆˔ːˈˆа = ሺͳ,͸ͳ ∙  Ͳ,͵ − ͳ,͵͸ͷ ∙  Ͳ,ͳ͹ሻ = 0,24 ˏଶ. 
 
Ɍɨɝɞɚ ɪɚɛɨɬɚ ɪɚɜɧɹɟɬɫɹ: 
 ͵ͻͲ͸ʹ =  ሺ͹,ͷ ∙ ͳͲହ ∙  Ͳ,ʹͶ ∙  .ଶሻܮ
 
ɉɪɢɪɨɜɧɹɜ ɞɜɟ ɫɬɨɪɨɧɵ ɪɚɜɟɧɫɬɜɚ, ɩɨɥɭɱɚɟɦ: 
ܮ  = √ ሺଵ଴ହ଴+଻ହሻ∙଺9,ସଶ∙ଵ,ଷ∙ଵ଴ఱ∙ሺଵ,଺ଵ∙ ଴,ଷ−ଵ,ଷ଺ହ∙ ଴,ଵ଻ሻ =  ͳ,ͳʹ ˏ. 

  
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɨɪɦɨɡɧɨɣ ɩɭɬɶ ɚɜɬɨɦɨɛɢɥɹ ȼȺɁ 2106 ɜ ɫɪɟɞɟ ɞɜɢɠɟɧɢɹ 
ɫɧɟɝɚ ɜɵɫɨɬɨɣ 0,3 ɦ ɫ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 30 ɤɦ/ɱ ɫɨɫɬɚɜɢɥ 1,12 ɦ. 
 Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɡɚɜɢɫɢɦɨɫɬɢ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ ɜ ɫɧɟɝɭ ɚɜɬɨɦɨɛɢɥɹ ȼȺɁ 
2106 ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ (ɪɢɫɭɧɨɤ 5.1). 
 

 
Ɋɢɫɭɧɨɤ 5.1 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ ɚɜɬɨɦɨɛɢɥɹ ȼȺɁ 2106 ɜ ɫɧɟɝɭ  
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 ɂɡ ɪɢɫɭɧɤɚ 5.1 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɪɚɜɧɨɦ ɩɨɤɚɡɚɬɟɥɢ ɠɟɫɬɤɨɫɬɢ ɫɧɟɝɚ ɢ ɟɝɨ 
ɝɥɭɛɢɧɵ ɡɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɨɬ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ ɹɜɥɹɟɬɫɹ ɛɥɢɡɤɨɣ ɤ ɩɪɹɦɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ. 
 
 5.1.2 Ɋɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ 
 
 ɋɨɝɥɚɫɧɨ, ɪɚɡɞɟɥɭ 4.2 ɩɪɨɜɟɞɟɦ ɧɚɬɭɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ. 
 Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ ɚɜɬɨɦɨɛɢɥɶ ȼȺɁ 2106 ɢ 
ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɣ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɩɨɥɢɝɨɧ. 
 ɉɨ ɩɪɢɛɵɬɢɸ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɩɨɥɢɝɨɧ ɧɟɨɛɯɨɞɢɦɨ ɭɞɨɫɬɨɜɟɪɢɬɶɫɹ ɜ 
ɝɥɭɛɢɧɟ ɫɧɟɝɚ ɫ ɩɨɦɨɳɶɸ ɪɭɥɟɬɤɢ ɤɚɤ ɭɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.2 (ɪɢɫɭɧɨɤ 5.2). 
 

 
 

Ɋɢɫɭɧɨɤ 5.2 – ɂɡɦɟɪɟɧɢɟ ɝɥɭɛɢɧɵ ɫɧɟɝɚ 
 

 Ⱦɚɥɟɟ, ɤɚɤ ɭɤɚɡɚɧɨ ɜ ɩɭɧɤɬɟ 4.2 ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɨɝɧɚɬɶ 
ɚɜɬɨɦɨɛɢɥɶ ɞɨ ɫɤɨɪɨɫɬɢ 30 ɤɦ/ɱ ɢ ɜɴɟɯɚɬɶ ɧɚ ɡɚɬɨɪɦɨɠɟɧɧɨɦ Ɍɋ ɜ ɫɧɟɝ ɞɨ 
ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɢ.  
 Ɂɚɬɟɦ ɢɡɦɟɪɢɬɶ ɪɚɫɫɬɨɹɧɢɟ ɩɪɨɣɞɟɧɧɨɟ Ɍɋ ɜ ɫɧɟɝɭ ɤɚɤ ɭɤɚɡɚɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 4.4. Ɋɚɫɫɬɨɹɧɢɟ ɩɪɨɣɞɟɧɧɨɟ Ɍɋ ɜ ɫɧɟɝɭ ɫɨɫɬɚɜɢɥɨ 1,14 ɦ. ɇɚ ɪɢɫɭɧɤɟ 
5.3 ɩɪɟɞɫɬɚɜɥɟɧ ɡɚɦɟɪ ɪɚɫɫɬɨɹɧɢɹ ɩɪɨɣɞɟɧɧɨɝɨ Ɍɋ ɜ ɫɧɟɝɭ.  
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Ɋɢɫɭɧɨɤ 5.3 – ɂɡɦɟɪɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɩɪɨɣɞɟɧɧɨɝɨ Ɍɋ ɜ ɫɧɟɝɭ 
 
ɂɫɩɵɬɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ 3 ɪɚɡɚ, ɚ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɩɪɨɬɨɤɨɥ 

ɢɫɩɵɬɚɧɢɹ ɩɨ ɮɨɪɦɟ (ɉɪɢɥɨɠɟɧɢɟ Ȼ). ȼ ɬɚɛɥɢɰɟ 5.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɮɨɪɦɟ ɩɪɨɬɨɤɨɥɚ ɢɫɩɵɬɚɧɢɹ. 
 
Ɍɚɛɥɢɰɚ 5.2 – Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɮɨɪɦɟ ɩɪɨɬɨɤɨɥɚ ɢɫɩɵɬɚɧɢɹ 

ɉɪɨɬɨɤɨɥ № 1 
(ɧɚɡɜɚɧɢɟ ɦɟɬɨɞɢɤɢ, ɨɩɵɬɚ) 

ɎɂɈ :ɉɨɥɹɤɨɜ Ⱥɧɞɪɟɣ ɋɟɪɝɟɟɜɢɱ 
Ⱦɚɬɚ:26.03.2021 
ȼɪɟɦɹ ɧɚɱɚɥɚ:18:00 
ȼɪɟɦɹ ɨɤɨɧɱɚɧɢɹ: 19:30 
Ɇɟɫɬɨ ɩɪɨɜɟɞɟɧɢɹ: ɝ. Ʉɪɚɫɧɨɹɪɫɤ 

Ɂɧɚɱɟɧɢɹ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ Ɍɋ ɜ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞɚɯ ɞɜɢɠɟɧɢɹ 

№ ɢɫɩɵɬɚɧɢɹ 
Ɍɋ, ɦɚɪɤɚ 

ɦɨɞɟɥɶ 
Ɍɢɩ 

ɩɨɤɪɵɬɢɹ 
ɋɪɟɞɚ ɞɜɢɠɟɧɢɹ 

Ɍɋ 
ɋɤɨɪɨɫɬɶ 
Ɍɋ, ɤɦ/ɱ 

Ɍɨɪɦɨɡɧɨɣ 
ɩɭɬɶ, ɦ 

1 ȼȺɁ 2106 
ɋɭɯɨɣ 

ɚɫɮɚɥɶɬ 
- 30 4 

2 ȼȺɁ 2106 
ɋɧɟɠɧɵɣ 

ɧɚɤɚɬ 
- 30 9 

3 ȼȺɁ 2106 
ɋɧɟɠɧɵɣ 

ɧɚɤɚɬ 
Ɇɨɤɪɵɣ ɫɧɟɝ 

ɝɥɭɛɢɧɨɣ 30 ɫɦ 
30 1,22 

4 ȼȺɁ 2106 
ɋɧɟɠɧɵɣ 

ɧɚɤɚɬ 
Ɇɨɤɪɵɣ ɫɧɟɝ 

ɝɥɭɛɢɧɨɣ 30 ɫɦ 
30 1,14 

5 ȼȺɁ 2106 
ɋɧɟɠɧɵɣ 

ɧɚɤɚɬ 
Ɇɨɤɪɵɣ ɫɧɟɝ 

ɝɥɭɛɢɧɨɣ 30 ɫɦ 
30 1,11 
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 5.1.3 Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ PC-Crash 
 
 Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɨɩɢɫɚɧɧɨɣ ɜ ɩɭɧɤɬɟ 4.3.  
 ȼ ɛɚɡɟ ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦɵ PC-Crash ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ Ɍɋ – ȼȺɁ 
ɤɥɚɫɫɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ ɢɫɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ ɭɤɚɡɚɧɨ ɧɚ 
ɪɢɫɭɧɤɚɯ 4.6, 4.7. ɉɪɨɟɡɠɭɸ ɱɚɫɬɶ ɫɨɡɞɚɟɦ ɞɥɢɧɨɣ 50 ɦ ɢ ɡɚɞɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 
ɫɰɟɩɥɟɧɢɹ ɲɢɧ ɫ ɞɨɪɨɝɨɣ ɞɥɹ ɫɧɟɝɚ – 0,1 – 0,5. Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ: ɫɤɨɪɨɫɬɶ 30 ɤɦ/ɱ, ɮɚɡɭ ɬɨɪɦɨɠɟɧɢɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɫɭɝɪɨɛɨɦ (ɪɢɫɭɧɨɤ 5.4). 
 

 
 

Ɋɢɫɭɧɨɤ 5.4 – ɇɚɱɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɢ ɮɚɡɚ ɬɨɪɦɨɠɟɧɢɹ Ɍɋ 
 
 ɋɭɝɪɨɛ ɩɨ ɦɟɬɨɞɢɤɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɝɥɭɛɢɧɨɣ 30 ɫɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɨɛɴɟɤɬ ɫ ɡɚɞɚɧɧɨɣ ɠɟɫɬɤɨɫɬɶɸ ɡɚɝɪɭɠɚɟɦ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɚɯ, ɞɥɢɧɚ ɢ 
ɲɢɪɢɧɚ ɨɛɴɟɤɬɚ ɩɨ 4 ɦɟɬɪɚ (ɪɢɫɭɧɨɤ 5.5).  
 

 
 

Ɋɢɫɭɧɨɤ 5.5 – Ⱦɨɪɨɠɧɵɣ ɨɛɴɟɤɬ  
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 Ɂɚɩɭɫɤɚɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɱɟɪɟɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ «Ɇɨɞɟɥɢɪɨɜɚɧɢɟ 
ɪɚɫɱɟɬ – ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜɩɟɪɟɞ ɞɨ ɤɨɧɟɱɧɨɝɨ ɩɨɥɨɠɟɧɢɹ». 
 Ʉɨɧɟɱɧɨɟ ɩɨɥɨɠɟɧɢɟ Ɍɋ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 

 
 

Ɋɢɫɭɧɨɤ 5.6 – Ʉɨɧɟɱɧɨɟ ɩɨɥɨɠɟɧɢɟ Ɍɋ   
 
 ɋ ɩɨɦɨɳɶɸ ɢɧɫɬɪɭɦɟɧɬɚ «ɥɢɧɟɣɤɚ» ɧɚɯɨɞɢɦ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɩɚɪɚɦɟɬɪɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ – ɬɨɪɦɨɡɧɨɣ ɩɭɬɶ (ɪɢɫɭɧɨɤ 5.7).  
 

 
 

Ɋɢɫɭɧɨɤ 5.7 – ɂɡɦɟɪɟɧɢɟ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ   
 
 ɍɫɬɚɧɚɜɥɢɜɚɹ Ɍɋ ɜ ɪɚɡɧɵɯ ɢɫɯɨɞɧɵɯ ɬɨɱɤɚɯ, ɩɪɨɜɨɞɢɦ ɷɤɫɩɟɪɢɦɟɧɬ 3 
ɪɚɡɚ.  
 Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ȾɌɉ  PC- Crash ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.3. 



82 

 

Ɍɚɛɥɢɰɚ 5.3 – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

№ 
Ɇɨɞɟɥ
ɢɪɨɜɚɧ

ɢɹ 

ȺɌɋ ɩɨ 
ɛɚɡɟ 

ɞɚɧɧɵɯ 
PC-Crash 

ɇɚɱɚɥɶɧɚ
ɹ 

ɫɤɨɪɨɫɬɶ, 
ɤɦ/ɱ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɫɰɟɩɥɟɧɢɹ 

ɲɢɧ ɫ 
ɞɨɪɨɝɨɣ 

ɀɟɫɬɤɨɫɬɶ 
ɨɛɴɟɤɬɚ, 

ɢɦɢɬɢɪɭɸɳɟɝ
ɨ ɫɭɝɪɨɛ, ɇ/ɦ3 

Ƚɟɨɦɟɬɪɢɱɟɫɤ
ɢɟ ɩɚɪɚɦɟɬɪɵ 

ɨɛɴɟɤɬɚ, ɦ 

Ɂɧɚɱɟɧɢɹ 
ɬɨɪɦɨɡɧɨɝ
ɨ ɩɭɬɢ, ɦ 

1 
LADA-

VAZ 
30 0,1 – 0,5 1,3∙105 4*4*0,3 1,25 

2 
LADA-

VAZ 
30 0,1 – 0,5 1,3∙105 4*4*0,3 1,24 

3 
LADA-

VAZ 
30 0,1 – 0,5 1,3∙105 4*4*0,3 1,18 

 
5.2 Ɉɛɳɢɟ ɜɵɜɨɞɵ  

 
 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ, ɧɚɬɭɪɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɨɦ 
ɢ ɷɤɫɩɟɪɢɦɟɧɬɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ȾɌɉ ɫɜɟɞɟɧɵ ɜ 
ɢɬɨɝɨɜɭɸ ɬɚɛɥɢɰɭ 5.4. ɋɤɨɪɨɫɬɶ, ɚɜɬɨɦɨɛɢɥɶ, ɝɥɭɛɢɧɚ ɢ ɠɟɫɬɤɨɫɬɶ ɫɧɟɝɚ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɪɚɜɧɵ. 
 
Ɍɚɛɥɢɰɚ 5.4 – Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɇɨɦɟɪ ɢɫɩɵɬɚɧɢɹ 

Ɂɧɚɱɟɧɢɟ ɬɨɪɦɨɡɧɨɣ ɩɭɬɢ, ɦ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɪɚɫɱɟɬ 

ɇɚɬɭɪɧɵɣ 
ɷɤɫɩɟɪɢɦɟɧɬ 

Ʉɨɦɩɶɸɬɟɪɧɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

1 1,12 1,22 1,25 

2 1,12 1,14 1,24 

3 1,12 1,11 1,18 

ɋɪɟɞɧɟɟ 1,12 1,16 1,22 

 
ɂɡ ɬɚɛɥɢɰɵ 5.3 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɟɞɟɥɵ ɪɟɡɭɥɶɬɚɬɨɜ 

ɢɡɦɟɪɟɧɢɣ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ ɜ ɫɧɟɝɭ ɧɚɯɨɞɹɬɫɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 10 
%, ɩɪɢɱɟɦ ɡɧɚɱɟɧɢɹ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ ɩɪɢ ɬɟɨɪɟɬɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ ɹɜɥɹɸɬɫɹ 
ɧɚɢɦɟɧɶɲɢɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɪɚɜɧɟɧɢɹ ɜɢɞɧɨ, ɱɬɨ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɨɬɤɥɨɧɟɧɢɹɦɢ ɫɨɫɬɚɜɥɹɟɬ 0,14 ɦ.  ɇɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɟɧɢɹ 
ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ 
ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

 ɂɡɭɱɟɧɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨ Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɤɪɚɸ ɩɨɤɚɡɚɥɨ, ɱɬɨ 
ɧɟɫɦɨɬɪɹ ɧɚ ɬɟɧɞɟɧɰɢɸ ɫɧɢɠɟɧɢɹ ɱɢɫɥɚ ȾɌɉ, ɨɛɳɢɣ ɭɪɨɜɟɧɶ ɚɜɚɪɢɣɧɨɫɬɢ 
ɜɵɫɨɤɢɣ. ɇɚ ɦɟɠɞɭɝɨɪɨɞɧɟɣ ɞɨɪɨɠɧɨɣ ɫɟɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɪɟɨɛɥɚɞɚɸɬ 
ɜɫɬɪɟɱɧɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɣ ɜɢɞ ȾɌɉ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɨɩɪɨɫ 
ɜɵɹɜɥɟɧɢɹ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ɩɪɨɢɫɲɟɫɬɜɢɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ.   

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɧɚ ɬɟɦɭ «Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɚ ɡɚɝɨɪɨɞɧɵɯ 
ɬɪɚɫɫɚɯ» ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɩɪɨɜɟɞɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɩɪɢ ɜɫɬɪɟɱɧɵɯ ȾɌɉ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤɚɯ 
ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɜɫɬɪɟɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɨɬɫɭɬɫɬɜɭɸɬ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ 
ɩɚɪɚɦɟɬɪɚɦɢ ɞɜɢɠɟɧɢɹ Ɍɋ ɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɞɨɪɨɝɢ; 

- ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɦɟɫɬɨ ɫɬɨɥɤɧɨɜɟɧɢɹ Ɍɋ ɫ 
ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, ɩɨɜɵɲɚɟɬ ɬɨɱɧɨɫɬɶ 
ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɜɫɬɪɟɱɧɵɯ ȾɌɉ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ. ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ 
ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɸɬɫɹ: 

 1) ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ Ɍɋ ɞɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɫ 
ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɪɚɛɨɬɵ ɧɚ ɞɜɢɠɟɧɢɟ ɚɜɬɨ ɜ ɫɪɟɞɟ; 

 2) ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɱɧɵɯ ɤɨɨɪɞɢɧɚɬ ɤɚɠɞɨɝɨ Ɍɋ ɜ ɦɨɦɟɧɬ 
ɭɞɚɪɚ (ɦɟɫɬɚ ɫɬɨɥɤɧɨɜɟɧɢɹ); 

 3) ɞɨɫɬɭɩɧɨɫɬɶ ɜɨɫɩɪɢɹɬɢɹ ɦɟɬɨɞɚ, ɬɚɤ ɤɚɤ ɜ ɨɫɧɨɜɟ ɥɟɠɚɬ ɤɥɚɫɫɢɱɟɫɤɢɟ 
ɦɟɬɨɞɢɤɢ ɩɨ ɪɚɫɫɥɟɞɨɜɚɧɢɸ ȾɌɉ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɫɬɟɣɲɢɯ ɡɚɤɨɧɨɜ ɮɢɡɢɤɢ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ ɮɢɤɫɚɰɢɢ ɫɥɟɞɨɜ ɧɚ ɦɟɫɬɟ 
ɩɪɨɢɫɲɟɫɬɜɢɹ, ɪɟɲɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɫɯɨɞɧɵɯ 
ɞɚɧɧɵɯ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɫɥɟɞɨɜɚɧɢɹ ȾɌɉ, ɢ ɨɬɫɭɬɫɬɜɭɟɬ ɱɟɥɨɜɟɱɟɫɤɢɣ 
(ɫɭɛɴɟɤɬɢɜɧɵɣ) ɮɚɤɬɨɪ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɧɢɠɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ; 

- ɩɪɨɜɟɞɟɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ. 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɩɪɨɜɨɞɢɥɚɫɶ ɤɚɤ ɜ ɮɨɪɦɟ ɧɚɬɭɪɧɵɯ ɢɫɩɵɬɚɧɢɣ, 
ɬɚɤ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȾɌɉ PC-Crash. ɇɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ 
ɦɟɬɨɞɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɡɚɞɚɱɢ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɟɲɟɧɢɟ ɜ ɦɚɝɢɫɬɟɪɫɤɨɣ 
ɞɢɫɫɟɪɬɚɰɢɢ ɪɟɲɟɧɵ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1 «ɄɢɌ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɫɛɨɪɧɢɤ ɫɬɚɬɟɣ ɩɨ ɩɪɨɜɟɞɟɧɢɸ 
ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ. ɑɬɨ ɬɚɤɨɟ ɫɢɫɬɟɦɚ ȼȺȾɋ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ; 

2 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 
ɞɥɹ ɫɬɭɞ. ɜɵɫɲ. ɭɱɟɛ. ɡɚɜɟɞɟɧɢɣ / ɂ.ɇ. ɉɭɝɚɱѐɜ, Ⱥ.ɗ. Ƚɨɪɟɜ, ȿ.Ɇ. Ɉɥɟɳɟɧɤɨ. - 
Ɇ.: ɂɡɞɚɬɟɥɶɫɤɢɣ ɰɟɧɬɪ «Ⱥɤɚɞɟɦɢɹ», 2009. - 272 ɫɬɪ.; 

3 Ɉɫɧɨɜɵ ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɞɜɢɠɟɧɢɹ: ɍɱɟɛ. ɉɨɫɨɛɢɟ / ɋ. ȼ. Ɏɢɥɢɦɨɧɨɜ, ɋ.Ƚ. Ɍɚɥɵɲɟɜ, ɘ.ȼ. ɂɥɹɫɨɜ – 
ɉɟɧɡɚ: ɂɡɞ-ɜɨ ɉɟɧɡ. Ƚɨɫ. ɍɧ-ɬɚ, 2007. – 98 ɫ.; 

4 Ɍɟɯɧɢɱɟɫɤɢɟ ɩɪɚɜɢɥɚ ɪɟɦɨɧɬɚ ɫɨɞɟɪɠɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: //docs.cntd.ru/document/1200006264; 

5 ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 23.10.1993 N 1090 [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]: – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: www.consultant.ru/document/cons_doc_LAW_2709/; 

6 ȽɂȻȾȾ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɋɜɟɞɟɧɢɹ ɨ ɩɨɤɚɡɚɬɟɥɹɯ ɫɨɫɬɨɹɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.gibdd.ru; 

7 Ⱥɜɬɨɫɬɚɬ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.Autostat.ru; 

8 ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ: ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ 
/Ɇ. ɊɈɋȺȼɌɈȾɈɊ – Ɇɨɫɤɜɚ: ɂɡɞ-ɜɨ «ȾɨɪɌɪɚɧɫɆɟɞɢɚ» Ɇɨɫɤɜɚ 2010, 384 ɫ.; 

9 Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɚɭɞɢɬɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ 
ɞɜɢɠɟɧɢɹ. ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ (ɎȺɍ «ɊɈɋȾɈɊɇɂɂ») Ɇɨɫɤɜɚ 2017, 103 ɫ.; 

10 Ȼ94 ɗɤɫɩɟɪɬɢɡɚ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ: ɭɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ / Ȼɚɥɚɤɢɧ ȼ. Ⱦ. – 2-ɟ ɢɡɞ., – Ɉɦɫɤ: ɋɢɛȺȾɂ, 2010. – 136 ɫ.; 

11 Ȼɚɥɚɤɢɧ ȼ. Ⱦ. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɦɟɯɚɧɢɡɦɚ ȾɌɉ ɫɨ ɫɬɨɥɤɧɨɜɟɧɢɟɦ 
ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ – ȼɟɫɬɧɢɤ ɋɢɛȺȾɂ,  2014 – 12 ɫ.; 
 12 ɆȼȾ.ɊɎ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: «Ɉ ɩɨɪɹɞɤɟ ɨɫɦɨɬɪɚ ɦɟɫɬ ȾɌɉ»  – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: //www.74.ɆȼȾ.ɊɎ; 

13 ɇ. Ɇ. ɄɊɂɋɌɂ Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ. ɩɨɞ ɪɟɞ.  Ȼ. Ɇ. Ʉɨɦɚɪɢɧɰɚ., Ɇɨɫɤɜɚ 1971 – 106 c.; 

14 Ⱦɟɧɟɝɚ Ⱥ.ɂ. ɍɱɟɬ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɞɟɮɨɪɦɚɰɢɢ ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɢɢ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɜ ɦɨɦɟɧɬ ȾɌɉ. Ⱥ.ɂ. Ⱦɟɧɟɝɚ, Ɉ.ȼ. əɤɫɚɧɨɜ// 
ȼɟɫɬɧɢɤ ɫɟɪɢɹ «ȿɫɬɟɫɬɜɨɧɚɭɱɧɚɹ». – 2015 - № 1(6) – ɫ. 156 – 163.; 

15 Ɍɟɯɧɢɱɟɫɤɢɣ Ɋɟɝɥɚɦɟɧɬ Ɍɚɦɨɠɟɧɧɨɝɨ ɫɨɸɡɚ 018/2011 «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɤɨɥɟɫɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ» (ɌɊɌɋ018/2011).; 

16 Ʉɨɪɭɯɨɜ ɘ.Ƚ. Ɍɪɚɧɫɩɨɪɬɧɨ-ɬɪɚɫɨɥɨɝɢɱɟɫɤɚɹ ɷɤɫɩɟɪɬɢɡɚ ɩɨ ɞɟɥɚɦ ɨ 
ȾɌɉ: ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ  – Ɇ.: «Ȼɢɛɥɢɨɬɟɤɚ ɷɤɫɩɟɪɬɚ», 2006 – 170 ɫ. 

17 ȿɜɬɸɤɨɜ ɋ.Ⱥ., ȼɚɫɢɥɶɟɜ ə.ȼ. ɗɤɫɩɟɪɬɢɡɚ ȾɌɉ: ɫɩɪɚɜɨɱɧɢɤ / ɋ.Ⱥ. 
ȿɜɬɸɤɨɜ, ə.ȼ. ȼɚɫɢɥɶɟɜ. – ɋɉɛ.: ɂɡɞɚɬɟɥɶɫɬɜɨ ȾɇɄ, 2006. – 536 ɫ.; 

18 ȼɢɤɢɩɟɞɢɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://ru.wikipedia.org/wiki/%D0%A3%D0%B4%D0%B0%D1%80; 
 19 Ɂɨɬɨɜ Ȼ.Ʌ. Ⱥɜɬɨɬɟɯɧɢɱɟɫɤɚɹ ɷɤɫɩɟɪɬɢɡɚ ɩɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ 
ɚɜɬɨɞɨɪɨɠɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ / Ȼ.Ʌ. Ɂɨɬɨɜ  - Ɇ.: Ƚɨɫɸɪɢɡɞɚɬ, 2012. - 178 ɫ. 

http://docs.cntd.ru/document/1200006264
http://www.consultant.ru/document/cons_doc_LAW_2709/824c911000b3626674abf3ad6e38a6f04b8a7428/
http://www.gibdd.ru/
http://www.autostat.ru/
http://www.74.мвд.рф/
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20 Ȼɟɥɤɢɧ Ɋ.ɋ. Ʉɭɪɫ ɤɪɢɦɢɧɚɥɢɫɬɢɤɢ. ȼ 3 ɬ. Ɍ. 2: ɑɚɫɬɧɵɟ ɤɪɢɦɢɧɚɥɢɫ- 
ɬɢɱɟɫɤɢɟ ɬɟɨɪɢɢ / Ɋ.ɋ. Ȼɟɥɤɢɧ. - Ɇ., 2007. – 117 ɫ.;  

21 Ȼɚɫɚɥɚɟɜ Ⱥ.ɇ. Ɏɢɤɫɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɦɨɬɪɚ ɦɟɫɬɚ ɩɪɨɢɫɲɟɫɬɜɢɹ: 
ɚɜɬɨɪɟɮ. ɞɢɫɫ.-.ɤ.ɸ.ɧ. / Ⱥ.ɇ. Ȼɚɫɚɥɚɟɜ - Ʌ., 2012. – 70 ɫ.; 

22 Ʉɨɧɫɭɥɶɬɚɧɬ ɉɥɸɫ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ".– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: /www.consultant.ru/document/cons_doc_LAW_283; 

23 ɂɥɚɡɨɧɨɜ Ⱦ.Ⱥ. ɗɤɫɩɟɪɬɢɡɚ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ: 
ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ / Ⱦ.Ⱥ. ɂɥɚɡɨɧɨɜ. - Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 2014. – 225 ɫ.; 

24 Ⱦɭɲɟɧɚ ɋ.ȼ., ȿɝɨɪɨɜ Ⱥ.Ƚ., Ɂɚɣɰɟɜ ȼ.ȼ., ɏɪɭɫɬɚɥɟɜ ȼ.ɇ. 
Ʉɪɢɦɢɧɚɥɢɫɬɢɱɟɫɤɚɹ ɮɨɬɨɝɪɚɮɢɹ : ɭɱɟɛɧɢɤ ; ɩɨɞ. ɪɟɞ. ɩɪɨɮ. Ⱥ.Ƚ. ȿɝɨɪɨɜɚ. - 
ɋɚɪɚɬɨɜ, 2003. - ɋ. 175 — 188; 

25 ɒɚɦɚɟɜ Ⱥ. Ⱥ. ɉɪɢɦɟɧɟɧɢɟ ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɮɢɤɫɚɰɢɢ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜ ȾɌɉ – Ɇɨɫɤɜɚ: ɗɤɫɩɟɪɬ-ɤɪɢɦɢɧɚɥɢɫɬ, 2016. – 130 ɫ.; 

26 Ȼɟɫɩɢɥɨɬɧɵɟ ɫɢɫɬɟɦɵ ɨɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɮɢɪɦɵ ɈȺɈ ZALA AERO 
GROUP [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ. - URL: http://zala.aero; 

27 ɑɚɥɤɢɧ ɇ.ɂ., ɉɭɲɧɨɜ Ⱥ.ȼ., ɑɭɛɱɟɧɤɨ Ⱥ.Ⱥ. Ɉɫɦɨɬɪ, ɮɢɤɫɚɰɢɹ ɢ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɟɯɚɧɢɡɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɜɧɟɲɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɚɜɬɨɦɨɛɢɥɟɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɯ ɦɚɫɲɬɚɛɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ c ȻɉɅȺ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɇ.ɂ. 
ɑɚɥɤɢɧ, Ⱥ.ȼ. ɉɭɲɧɨɜ, Ⱥ.Ⱥ. ɑɭɛɱɟɧɤɨ. - Ɇ., 2015. - 95 ɫ.;  

28 ɋɟɥɢɜɚɧɨɜ ɇ.Ⱥ. Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɞɨɪɨɠɧɨ- ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ 
/ ɇ.Ⱥ. ɋɟɥɢɜɚɧɨɜ : ɫɩɪɚɜ.-ɦɟɬɨɞ, ɩɨɫɨɛɢɟ ; ɩɨɞ ɪɟɞ. ȼ.Ⱥ. Ⱥɥɮɟɪɨɜɚ ɢ Ɏɟɞɨɪɨɜɚ 
ȼ.Ⱥ. - Ɇ., 2016. - ɋ. 50 - 52.; 

29 Ʉɚɪɩɟɟɜɚ Ʌ.Ɇ., Ɇɭɫɢɟɧɤɨ Ⱥ.ɂ. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɫɪɟɞɫɬɜ ɮɨɬɨɮɢɤɫɚɰɢɢ, 
ɤɢɧɨɫɴɟɦɤɢ, ɜɢɞɟɨ- ɢ ɡɜɭɤɨɡɚɩɢɫɢ / Ʌ.Ɇ. Ʉɚɩɧɟɟɜɚ, Ⱥ.ɂ. Ɇɭɫɢɟɧɤɨ // 
Ɋɨɫɫɢɣɫɤɚɹ ɸɫɬɢɰɢɹ. – Ɇ., 2011. – ɋ. 40-50.; 

30 Ⱥɧɬɢɩɨɜ ɂ.Ɍ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ 
ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɮɨɬɨɬɪɢɚɧɝɭɥɹɰɢɢ / ɂ.Ɍ. Ⱥɧɬɢɩɨɜ. - Ɇ.: Ʉɚɪɬɝɟɨɰɟɧɬɪ- 
Ƚɟɨɞɟɡɢɡɞɚɬ, 2013. - 296 ɫ.; 

31 «ɉɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɩɪɨɢɫɲɟɫɬɜɢɣ ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɢɯ ɮɢɤɫɚɰɢɢ» 
Ȼɚɤɥɚɧɨɜɚ Ʉ.ȼ., ȼɨɟɜɨɞɢɧ ȿ.ɋ., Ɏɨɦɢɧ ȿ.ȼ., ɉɨɥɹɤɨɜ Ⱥ.ɋ., ɇ.Ⱥ. ȿɪɦɨɥɚɟɜ., ɉɂ, 
ɋɎɍ, ɝ. Ʉɪɚɫɧɨɹɪɫɤ, Ƚɪɭɡɨɜɢɤ № 8-2020, ɫ. 34-41.; 

32 ɉɟɬɪɨɜ ɋ.ȿ. «Ⱥɫɩɟɤɬɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ 
ɞɥɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ 
ɩɨ ɫɧɟɝɭ». / ɆȽɌɍ «ɆȺɆɂ» ɫ. 258-261.; 

33 Ⱥ.ɇ. ɑɭɛɢɧɫɤɢɣ «Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ»./, ɋɉɛ, 
2018.– 109 ɫ.; 

34 PC-Crash ɤɨɦɩɶɸɬɟɪɧɚɹ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɚɧɚɥɢɡɚ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ȾɌɉ 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɪɭɤɨɜɨɞɫɬɜɨ.// ȺɇɈ ɋɭɞɟɛɧɨɣ ɷɤɫɩɟɪɬɢɡɵ «Ʌɚɛɨɪɚɬɨɪɢɹ 
ɋɭɞɷɤɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ http://pc-crash.sudexa.ru/.; 

35 ɋɌɈ 4.2–07–2014. ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. – 
ȼɜɟɞ. 30.12.2013. – Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɄ ɋɎɍ, 2013. – 60 ɫ. 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

Ɏɨɪɦɚ ɩɪɨɬɨɤɨɥɚ ɢɫɩɵɬɚɧɢɹ 
 

Ɍɚɛɥɢɰɚ Ȼ1 – ɉɪɟɞɥɚɝɚɟɦɚɹ ɮɨɪɦɚ ɩɪɨɬɨɤɨɥɚ ɢɫɩɵɬɚɧɢɹ 

ɉɪɨɬɨɤɨɥ №  
(ɧɚɡɜɚɧɢɟ ɦɟɬɨɞɢɤɢ, ɨɩɵɬɚ) 
ɎɂɈ:_ 

Ⱦɚɬɚ:_ 

ȼɪɟɦɹ ɧɚɱɚɥɚ:_ 

ȼɪɟɦɹ ɨɤɨɧɱɚɧɢɹ:_ 

Ɇɟɫɬɨ ɩɪɨɜɟɞɟɧɢɹ:_ 

Ɂɧɚɱɟɧɢɹ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ Ɍɋ ɜ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞɚɯ ɞɜɢɠɟɧɢɹ 

№ 
ɢɫɩɵɬɚɧɢɹ 

Ɍɋ, 
ɦɚɪɤɚ 

ɦɨɞɟɥɶ 

Ɍɢɩ 
ɩɨɤɪɵɬɢɹ 

ɋɪɟɞɚ 
ɞɜɢɠɟɧɢɹ 

Ɍɋ 

Ƚɥɭɛɢɧɚ, 
ɦ 

ɋɤɨɪɨɫɬɶ 
Ɍɋ, ɤɦ/ɱ 

Ɍɨɪɦɨɡɧɨɣ 
ɩɭɬɶ, ɦ 

1 - - -  - - 

2 - - -  - - 

3 - - -  - - 

4 - - -  - - 

5 - - -  - - 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
ɉɪɟɡɟɧɬɚɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ 




