
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɂɇɀȿɇȿɊɇɈ-ɋɌɊɈɂɌȿɅɖɇɕɃ ɂɇɋɌɂɌɍɌ 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɩɪɚɜɥɹɟɦɵɟ ɫɢɫɬɟɦɵ 
 

 

ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

_________    ɋ.ȼ. Ⱦɟɨɪɞɢɟɜ 
ɩɨɞɩɢɫɶ          ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

                                                  « _____»         ______________ 2019 ɝ. 
 

ȾɂɉɅɈɆɇЫɃ ɉɊɈȿɄТ  
 

08.05.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɭɧɢɤɚɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» 
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 

Ⱥɧɝɚɪ ɞɥɹ ɫɚɦɨɥɟɬɨɜ ɫ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɣ ɫɢɫɬɟɦɨɣ 
ɬɟɦɚ 

 
 
 
 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 
 
 
 
        Ɋɭɤɨɜɨɞɢɬɟɥɶ       ____________   Ⱦɨɰɟɧɬ ɤɚɮ. ɋɄɢɍɋ, ɤ.ɬ.ɧ.   Ⱥ.ȼ. Ɍɚɪɚɫɨɜ 
                                                ɩɨɞɩɢɫɶ, ɞɚɬɚ            ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

ȼɵɩɭɫɤɧɢɤ          _____________                                    Ⱥ.ɇ. ɋɨɛɚɱɢɧɫɤɢɣ 
                             ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                             ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

 
 
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2020 



ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɞиɩɥɨɦɧɨɝɨ ɩɪɨɟɤта ɩɨ ɬɟɦɟ ________ 

Ⱥɧɝɚɪ ɞɥɹ ɫɚɦɨɥɟɬɨɜ ɫ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɣ ɫɢɫɬɟɦɨɣ                      ____________ 
 
 
 
 
 
 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 
ȼɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ         ______________              Ⱥ.ȼ. Ɍɚɪɚɫɨɜ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                     ɩɨɞɩɢɫɶ, ɞɚɬɚ                  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ         ______________              ȿ.Ɇ. ɋɟɪɝɭɧɢɱɟɜɚ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                   ɩɨɞɩɢɫɶ, ɞɚɬɚ                     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ                     ______________              Ⱥ.ȼ. Ɍɚɪɚɫɨɜ 
ɜɤɥɸɱɚɹ ɮɭɧɞɚɦɟɧɬɵ                                  ɩɨɞɩɢɫɶ, ɞɚɬɚ                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                    
                                                           

                                                                          _______________               Ɉ.Ɇ. ɉɪɟɫɧɨɜ 

                                                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ                   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ                     __________________      ɂ.ɂ. Ɍɟɪɟɯɨɜɚ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                   ɩɨɞɩɢɫɶ, ɞɚɬɚ                    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ  
ɩɪɨɢɡɜɨɞɫɬɜɚ                ______________             ɂ.ɂ. Ɍɟɪɟɯɨɜɚ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                   ɩɨɞɩɢɫɶ, ɞɚɬɚ                    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ                     ______________             Ⱥ.ɋ. ɏɢɪɟɜɢɱ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                  ɩɨɞɩɢɫɶ, ɞɚɬɚ                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

 

 

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                      __________                   Ⱥ.ȼ. Ɍɚɪɚɫɨɜ 

                                                    ɩɨɞɩɢɫɶ, ɞɚɬɚ                        ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɩɪɚɜɥɹɟɦɵɟ ɫɢɫɬɟɦɵ 
ɤɚɮɟɞɪɚ 

 
                                                                                    

ɍɌȼȿɊɀȾȺɘ              
                                                                                Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                                _______  ɋ.ȼ. Ⱦɟɨɪɞɢɟɜ 
                                                                               ɩɨɞɩɢɫɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

                                                                              « ___ » _________ 2020 ɝ. 
 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺЦɂɈɇɇɍɘ ɊȺȻɈɌɍ 

 
 
ɜ ɮɨɪɦɟ __________ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬа________________________ 

 

 

 

 

 

 

 

 

 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2020  



ɋɬɭɞɟɧɬɭ ______ɋɨɛɚɱɢɧɫɤɨɦɭ Ⱥɥɟɤɫɚɧɞɪɭ ɇɢɤɨɥɚɟɜɢɱɭ________________ 

                                          ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ  

Ƚɪɭɩɩɚ __ɋɋ14-12_______ ɇɚɩɪɚɜɥɟɧɢɟ (ɩɪɨɮɢɥɶ) _______08.05.01______ 
                         (ɧɨɦɟɪ)                                                                                       (ɤɨɞ) 

_______«Сɬɪɨɢɬɟɥɶɫɬɜɨ ɭɧɢɤаɥɶɧɵɯ ɡɞаɧɢɣ ɫɨɨɪɭɠɟɧɢɣ»_______________ 
                                                                      ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ Ⱥɧɝɚɪ ɞɥɹ ɫɚɦɨɥɟɬɨɜ ɫ ɤɨɧɫɨɥɶɧɨ-
ɜɚɧɬɨɜɨɣ ɫɢɫɬɟɦɨɣ____________________________________ 
______________________________________________________________________ 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № ___________ ɨɬ ___________________ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ _____Ⱥ.ȼ. Ɍɚɪɚɫɨɜ   ɤɚɧɞ.ɬ.ɧ. ɞɨɰɟɧɬ ɤɚɮ. ɋɄɢɍɋ ɂɋɂ ɋɎɍ                         

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

 
ɂɫɯɨɞɧɵɟ ɞаɧɧɵɟ ɞɥɹ ȼɄɊ  

ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ -37 оɋ, ɫɧɟɝɨɜɨɣ ɪɚɣɨɧ 
III , ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ III ____________________________________________________ 
 

Ɂаɞаɧɢɹ ɩɨ ɪаɡɞɟɥаɦ ȼɄɊ ɜ ɜɢɞɟ ɩɪɨɟɤɬа 

ȼаɪɢаɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɟ (1 ɥɢɫɬ) 
Ɋɚɫɫɦɨɬɪɟɬɶ 2 ɬɢɩɚ  ɩɨɤɪɵɬɢɹ________________________________ 
______________________________________________________________________ 

Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪаɡɞɟɥ 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɷɤɫɩɥɢɤɚɰɢɹ________ 

ɩɨɦɟɳɟɧɢɣ , ɉɁ ɤ ɪɚɡɞɟɥɭ ɫɨɝɥɚɫɧɨ ɩɨɫɬɚɧɨɜɥɟɧɢɸ 87_ɊɎ_________ 

• ɝɪаɮɢчɟɫɤɢɣ ɦаɬɟɪɢаɥ (2 ɥɢɫɬа)_Ɏɚɫɚɞɵ, ɩɥɚɧɵ ɷɬɚɠɟɣ, ɩɥɚɧ ɤɪɨɜɥɢ, 

ɪɚɡɪɟɡɵ, ɭɡɥɵ, ɷɤɫɩɥɢɤɚɰɢɹ ɩɨɦɟɳɟɧɢɣ 

Ʉɨɧɫɭɥɶɬɚɧɬ ȼɄɊ____________ȿ.Ɇ. ɋɟɪɝɭɧɢɱɟɜɚ, ɤɚɧɞ.ɬ.ɧ, ɞɨɰɟɧɬ ɤɚɮ. ɉɁɢɗɇ 
                                                (ɩɨɞɩɢɫɶ, ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ) 
 

Ɋаɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪаɡɞɟɥ, ɜɤɥɸɱаɹ ɮɭɧɞаɦɟɧɬɵ 

ɉɪɨɫɬɪɚɧɫɬɤɟɧɧɵɣ ɪɚɫɱɟɬ ɫɨɨɪɭɠɟɧɢɹ (ɩɨɤɪɵɬɢɹ),ɩɨɞɛɨɪ 

ɫɟɱɟɧɢɣ,ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ, 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ____________________ 

• ɝɪаɮɢчɟɫɤɢɣ ɦаɬɟɪɢаɥ (чɟɪɬɟɠɢ КЖ,КМ, КМД, КД)-6 ɥɢɫɬɨɜ:_________ 

ɉɥɚɧɵ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ, ɪɚɡɪɟɡɵ, ɫɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɭɡɥɵ ɩɨɤɪɵɬɢɹ_____________   

 



Ʉɨɧɫɭɥɶɬɚɧɬ ȼɄɊ______________Ⱥ.ȼ. Ɍɚɪɚɫɨɜ, ɤɚɧɞ.ɬ.ɧ. ɞɨɰɟɧɬ ɤɚɮ. ɋɄɢɍɋ 
                                                                                        (ɩɨɞɩɢɫɶ,  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ)          
 
 

Ɏɭɧɞаɦɟɧɬɵ 
Ɋɚɡɪɚɛɨɬɚɬɶ ɮɭɧɞɚɦɟɧɬ ɩɨɞ ɀɟɥɟɡɨɛɟɬɨɧɧɵɣ ɤɚɪɤɚɫ ɜ ɜɚɪɢɚɧɬɚɯ ɡɚɛɢɜɧɵɯ 
ɫɜɚɣ ɢ ɛɭɪɨɧɚɛɢɜɧɵɯ___________________________ 
• ɝɪаɮɢчɟɫɤɢɣ ɦаɬɟɪɢаɥ (1 ɥɢɫɬ)___________________________________ 

   ɉɥɚɧ ɮɭɧɞɚɦɟɧɬɚ,  ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ, ɦɨɧɨɥɢɬɧɵɣ ɮɭɧɞɚɦɟɧɬ Ɏɦ1, 
ɱɟɪɬɟɠɢ ɚɪɦɚɬɭɪɧɵɯ ɫɟɬɨɤ 
   _________________________________________________________________ 

Ʉɨɧɫɭɥɶɬɚɧɬ ȼɄɊ ____________ Ɉ.Ɇ. ɉɪɟɫɧɨɜ, ɤɚɧɞ.ɬ.ɧ, ɞɨɰɟɧɬ ɤɚɮ. ȺȾɢȽɋ 
                                                                                       (ɩɨɞɩɢɫɶ,  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ)          
 

 
Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜа 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ 

ɩɨɤɪɵɬɢɹ_______________ 

• ɝɪаɮɢчɟɫɤɢɣ ɦаɬɟɪɢаɥ (1-2 ɥɢɫɬа)_ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɝɪɚɮɢɤ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɫɯɟɦɵ ɦɨɧɬɚɠɚ, ɫɯɟɦɵ ɫɬɪɨɩɨɜɤɢ, ɤɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ 

ɬɪɭɞɚ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ, Ɍɗɉ___________________________ 

Ʉɨɧɫɭɥɶɬɚɧɬ ȼɄɊ____________ɂ.ɂ.Ɍɟɪɟɯɨɜɚ, ɤɚɧɞ.ɬ.ɧ, ɞɨɰɟɧɬ ɤɚɮ. ɋɆɢɌɋ 
                                                                   (ɩɨɞɩɢɫɶ,  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ)          
 

 

Ɉɪɝаɧɢɡаɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜа 
 
ɋɬɪɨɣɝɟɧɩɥɚɧ ɧɚ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɜɨɡɜɟɞɟɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ, ɨɛɴɟɤɬɧɵɣ 
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№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ȼȼȿȾȿɇɂȿ 
 
ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜɚɧɬɨɜɵɯ ɩɨɤɪɵɬɢɣ ɜ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 

ɚɷɪɨɩɨɪɬɨɜ ɨɛɴɹɫɧɹɟɬɫɹ ɢɯ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ 
ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɟɪɟɞ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɝɥɚɜɧɨɟ – ɨɧɢ ɞɚɸɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɤɪɵɜɚɬɶ ɛɨɥɶɲɢɟ ɩɪɨɥɟɬɵ ɛɟɡ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪ. ȼɦɟɫɬɟ ɫ 
ɬɟɦ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɷɬɢɯ ɩɨɤɪɵɬɢɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɩɨɞɝɨɬɨɜɤɢ 
ɢɧɠɟɧɟɪɧɵɯ ɤɚɞɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɜɚɥɢɮɢɤɚɰɢɢ.  

Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɚɷɪɨɩɨɪɬ Ʉɪɚɫɧɨɹɪɫɤɚ ȿɦɟɥɶɹɧɨɜɨ - ɫɚɦɵɣ ɤɪɭɩɧɵɣ ɢ 
ɜɚɠɧɵɣ ɚɷɪɨɩɨɪɬ ȼɨɫɬɨɱɧɨɣ ɢ ɐɟɧɬɪɚɥɶɧɨɣ ɋɢɛɢɪɢ. Ɉɧ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɜ 27 ɤɢɥɨɦɟɬɪɨɜ ɤ ɫɟɜɟɪɨ-ɡɚɩɚɞɭ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɚ. 
Ⱥɷɪɨɩɨɪɬ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɚɜɢɚɩɟɪɟɜɨɡɤɚɯ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɜɧɭɬɪɢ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ. Ʉ ɬɨɦɭ ɠɟ ɜ ɞɚɧɧɨɦ ɚɷɪɨɩɨɪɬɭ ɭɠɟ ɟɫɬɶ 
ɡɞɚɧɢɹ ɫ ɜɚɧɬɨɜɵɦɢ ɫɢɫɬɟɦɚɦɢ – ɷɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɨɟɤɬɢɪɭɟɦɚɹ 
ɩɨɫɬɪɨɣɤɚ ɨɬɥɢɱɧɨ ɜɩɢɲɟɬɫɹ ɜ ɫɭɳɟɫɬɜɭɸɳɭɸ ɚɪɯɢɬɟɤɬɭɪɧɭɸ ɤɨɧɰɟɩɰɢɸ. 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɚɧɝɚɪɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ, ɚ ɬɚɤɠɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ ɩɪɢɫɬɪɨɣɤɢ, ɪɚɫɩɨɥɨɠɟɧɨ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɚɷɪɨɩɨɪɬɚ «ȿɦɟɥɶɹɧɨɜɨ». 

Ⱦɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ ɫɨɫɬɨɢɬ ɢɡ 6 ɪɚɡɞɟɥɨɜ: 
ɚ) ɜɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ; 
ɛ) ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ; 
ɜ) ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ, ɜɤɥɸɱɚɹ 

ɮɭɧɞɚɦɟɧɬɵ; 
ɝ) ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
ɞ) ɬɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
ɟ) ɷɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ɉɛɴɟɦ ɬɟɤɫɬɨɜɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 135 ɫɬɪɚɧɢɰɭ, ɨɛɴɟɦ 

ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ  13 ɥɢɫɬɨɜ ɮɨɪɦɚɬɚ  Ⱥ1. Ɍɟɤɫɬɨɜɚɹ ɱɚɫɬɶ 
ɜɵɩɨɥɧɟɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ Microsoft Word 2010, 
Microsoft Excel 2010. Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧ ɩɨ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɯɟɦɟ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD Office 21.1. 
Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɫɢɫɬɟɦɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɱɟɪɱɟɧɢɹ AutoCAD 2016. 
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№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

1 ȼɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ 

1.1 Ɉɩɢɫɚɧɢɟ ɢ ɨɰɟɧɤɚ ɜɚɪɢɚɧɬɨɜ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ 
ɚɧɝɚɪɚ 

ȼ ɪɚɦɤɚɯ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɞɟɥɚ «ɜɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ» ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɪɚɫɫɦɨɬɪɢɦ ɜɚɪɢɚɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ 
ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɚɧɝɚɪɚ ɞɥɹ ɫɚɦɨɥɟɬɨɜ. 

ɋɨɨɪɭɠɟɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯɷɬɚɠɧɨɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ ɱɚɫɬɢ ɜ 
ɰɟɧɬɪɟ ɜ ɨɫɹɯ 2-4/Ⱥ-Ɇ ɫ ɪɚɡɦɟɪɚɦɢ 30ɯ120 ɦɟɬɪɨɜ ɢ ɚɧɝɚɪɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ ɜ ɨɫɹɯ 1-2/Ⱥ-Ɇ ɢ ɜ ɨɫɹɯ 4-5/Ⱥ-Ɇ   ɫ ɪɚɡɦɟɪɚɦɢ 
60ɯ120 ɦɟɬɪɨɜ 

 
1.1.1 Ʉɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɟ ɩɨɤɪɵɬɢɟ ɢɡ ɮɟɪɦ 

ɋɟɱɟɧɢɟ ɮɟɪɦ ɪɟɲɟɬɱɚɬɨɟ, ɩɨɹɫɚ, ɫɬɨɣɤɢ ɢ ɪɚɫɤɨɫɵ ɜɵɩɨɥɧɟɧɵ ɢɡ 
ɩɪɨɮɢɥɶɧɵɯ ɬɪɭɛ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ. ȼɵɫɨɬɚ ɫɟɱɟɧɢɹ ɮɟɪɦɵ ɫɨɫɬɚɜɥɹɟɬ 3000 
ɦɦ. ɇɢɡ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɨɬɦɟɬɤɟ +19,000 ɦ, ɜɟɪɯ – ɧɚ ɨɬɦɟɬɤɟ 
+30,000ɦ. ɉɨ ɜɟɪɯɧɢɦ ɩɨɹɫɚɦ ɮɟɪɦ ɭɤɥɚɞɵɜɚɸɬɫɹ ɩɪɨɝɨɧɵ ɫ ɲɚɝɨɦ 3 ɦ, ɤ 
ɤɨɬɨɪɵɦ ɤɪɟɩɹɬɫɹ ɫɷɧɞɜɢɱ ɩɚɧɟɥɢ. 

 

 
Ɋɢɫɭɧɨɤ 1.1 – ɉɨɤɪɵɬɢɟ ɢɡ ɮɟɪɦ 
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Ʌɢɫɬ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɨɧɫɨɥɢ, ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɨɫɢ z, ɦɦ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 

 
Ɋɢɫɭɧɨɤ 1.3 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɨɧɫɨɥɢ, ɭɫɢɥɢɹ N, ɤɇ 



9 

 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 

 
Ɋɢɫɭɧɨɤ 1.4 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɨɧɫɨɥɢ, ɭɫɢɥɢɹ Ɇy, ɤɇ∙ɦ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
 

 

 
 
 

Ɋɢɫɭɧɨɤ 1.5 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɨɧɫɨɥɢ, ɭɫɢɥɢɹ Qz, ɤɇ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
Ɋɢɫɭɧɨɤ 1.6 – Ɋɚɡɪɟɡ 1-1 

 
1.1.2 Ʉɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɟ ɩɨɤɪɵɬɢɟ ɢɡ ɛɚɥɨɤ 

 
ɋɟɱɟɧɢɟ ɤɨɧɫɨɥɢ ɜɵɩɨɥɧɟɧɨ ɢɡ ɩɪɨɤɚɬɧɵɯ ɞɜɭɬɚɜɪɨɜ- I90Ȼ2 ɋ345. Ȼɚɥɤɢ 

ɧɚɫɬɢɥɚ ɢɞɭɬ ɫ ɲɚɝɨɦ 2ɦ ɫ ɫɟɱɟɧɢɟɦ I40Ʉ2. ɇɢɡ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 
ɨɬɦɟɬɤɟ +20,000 ɦ, ɜɟɪɯ – ɧɚ ɨɬɦɟɬɤɟ +30,000ɦ 

 
Ɋɢɫɭɧɨɤ 1.7 – Ȼɚɥɨɱɧɨɟ ɩɨɤɪɵɬɢɟ 
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Ʌɢɫɬ 

 

 
Ɋɢɫɭɧɨɤ 1.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɨɧɫɨɥɢ, ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɨɫɢ z, ɦɦ 
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Ʌɢɫɬ 

 

 
Ɋɢɫɭɧɨɤ 1.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɨɧɫɨɥɢ, ɭɫɢɥɢɹ N, ɤɇ 
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Ʌɢɫɬ 

 
 

 
Ɋɢɫɭɧɨɤ 1.9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɨɧɫɨɥɢ, ɭɫɢɥɢɹ Ɇy, ɤɇ∙ɦ 
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Ʌɢɫɬ 

 

 
Ɋɢɫɭɧɨɤ 1.9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɨɧɫɨɥɢ, ɭɫɢɥɢɹ Qz, ɤɇ 
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ɱɱ 
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Ʌɢɫɬ 

 
Ɋɢɫɭɧɨɤ 1.10 – ɪɚɡɪɟɡ 2-2 

 

1.1.3 ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ  ɩɨɤɚɡɚɬɟɥɹ 
ȼɚɪɢɚɧɬ 
№1 №2 

1 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨ 
ɨɫɢ z, ɦɦ 

352,37 645,95 

2 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɣ N, ɤɇ 
-7812 -8055,75 
736 1223 

3 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɣ Ɇy, ɤɇ∙ɦ 
154,8 113,1 
2476,9 1809 

4 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɣ Qz, ɤɇ 
28,8 28,8 
449,27 449,27 

5 Ɋɚɫɯɨɞ ɫɬɚɥɢ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ, ɬ 852,67 1793,78 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɹ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1.1, ɫɥɟɞɭɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɦɟɧɟɟ 
ɦɚɬɟɪɢɚɥɨɟɦɤɢɦ ɹɜɥɹɟɬɫɹ ɜɚɪɢɚɧɬ №1. ɉɨɦɢɦɨ ɷɬɨɝɨ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɩɪɨɝɢɛ ɧɚ ɤɨɧɰɚɯ ɤɨɧɫɨɥɢ ɜ ɜɚɪɢɚɧɬɟ 1 ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɜɚɪɢɚɧɬɟ 2.  

Ɇɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɦɟɬɚɥɥ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɮɟɪɦɚɯ ɛɨɥɟɟ 
ɪɚɰɢɨɧɚɥɶɧɨ, ɱɟɦ ɜ ɛɚɥɤɚɯ ɢ ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɮɟɪɦɵ ɛɨɥɟɟ ɬɪɭɞɨɟɦɤɢ ɜ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɦɨɧɬɚɠɟ - ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɜɚɪɢɚɧɬ 
№ 1.  
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2 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 
2.1 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɚɧɝɚɪɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ, ɚ ɬɚɤɠɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ ɩɪɢɫɬɪɨɣɤɢ, ɪɚɫɩɨɥɨɠɟɧɨ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɚɷɪɨɩɨɪɬɚ «ȿɦɟɥɶɹɧɨɜɨ». 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɭɱɚɫɬɤɚ, ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɜɨɡɜɟɞɟɧ ɨɛɴɟɤɬ ɩɪɢɜɟɞɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ 

 
Ɂɞɚɧɢɟ ɚɧɝɚɪɚ ɫɨɡɜɭɱɧɨ ɡɞɚɧɢɸ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɬɟɪɦɢɧɚɥɚ 

ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɚɷɪɨɩɨɪɬɚ Ʉɪɚɫɧɨɹɪɫɤ, ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɚɧɬɨɜɨɝɨ 
ɩɨɤɪɵɬɢɹ.  

 
2.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɱɚɫɬɢ ɫɨɛɥɸɞɟɧɢɹ 
ɩɪɟɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɟɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ȼɚɧɬɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɚɧɝɚɪɚ ɹɜɥɹɸɬɫɹ ɨɬɫɵɥɤɨɣ ɤ ɫɨɫɟɞɧɟɦɭ ɡɞɚɧɢɸ 

ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɬɟɪɦɢɧɚɥɚ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɚɷɪɨɩɨɪɬɚ ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɡɚ ɫɱɟɬ 
ɱɟɝɨ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɝɚɪɦɨɧɢɱɧɨ ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɛɥɨɤɢɪɨɜɚɧɧɵɟ ɩɨɦɟɳɟɧɢɹ 
ɚɧɝɚɪɚ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ ɤɨɪɩɭɫ (ȺȻɄ). 

ɉɪɢɧɹɬɵɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ: 
ɚ) ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ (ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɚɧɝɚɪɟ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɡɦɟɫɬɢɬɶ ɲɟɫɬɶ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ ɦɨɞɟɥɢ Airbus A321); 
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ɛ) ɬɪɟɛɨɜɚɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

ɜ) ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɦɢ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ ɡɞɚɧɢɸ 

ɚɧɝɚɪɚ, ɹɜɥɹɸɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɚɪɯɢɬɟɤɬɭɪɧɨ-
ɯɭɞɨɠɟɫɬɜɟɧɧɚɹ ɜɵɪɚɡɢɬɟɥɶɧɨɫɬɶ. 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɥɟɞɭɸɳɢɟ ɡɨɧɵ: 
− ɩɨɦɟɳɟɧɢɹ ɚɧɝɚɪɚ – 14269,3 ɦ2; 
− ɩɨɦɟɳɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ ɩɪɢɫɬɪɨɣɤɢ – 9264,7 ɦ2. 
ȼɵɫɨɬɚ ɡɞɚɧɢɹ – 50 ɦ. ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ 

ɚɧɝɚɪɚ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 19,2 ɞɨ 29,55 ɦ. 
 
2.3 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 

ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

  
Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ ɚɧɝɚɪɚ ɜɵɩɨɥɧɟɧɵ ɢɡ ɧɚɜɟɫɧɵɯ 

ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɢɬɪɚɠɧɨɝɨ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɨɫɬɟɤɥɟɧɢɹ. Ɋɟɲɟɧɢɟ ɮɚɫɚɞɨɜ ɥɚɤɨɧɢɱɧɨ ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɨɤɪɭɠɚɸɳɭɸ ɡɚɫɬɪɨɣɤɭ 
ɢ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɜɵɪɚɡɢɬɟɥɶɧɭɸ ɮɨɪɦɭ. 

ɉɪɢɦɟɧɟɧɢɟ ɜ ɩɪɨɟɤɬɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɫɨɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ, ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɛɨɥɶɲɟɣ 
ɜɵɪɚɡɢɬɟɥɶɧɨɫɬɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ, ɚ ɬɚɤɠɟ 
ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ. 

 
2.4 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
ȼɨ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɛɴɟɤɬɚ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɜɢɞɵ ɞɟɤɨɪɚɬɢɜɧɵɯ ɩɨɤɪɵɬɢɣ: 
− ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɚɹ ɡɚɜɨɞɫɤɚɹ ɨɤɪɚɫɤɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ; 
− ɞɟɤɨɪɚɬɢɜɧɚɹ ɲɬɭɤɚɬɭɪɤɚ; 
− ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ; 
− ɨɤɪɚɫɤɚ. 
ȼ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ ɩɨɥɨɜ.  
ɋɨɫɬɚɜ ɩɨɥɨɜ ɩɨɦɟɳɟɧɢɣ ɚɧɝɚɪɚ: 
− ɧɚɥɢɜɧɨɟ ɩɨɥɢɦɟɪɧɨɟ ɩɨɤɪɵɬɢɟ QTP 2040 – 20 ɦɦ; 
− ɜɵɪɚɜɧɢɜɚɸɳɚɹ ɫɬɹɠɤɚ QTP 1020 – 20 ɦɦ. 
ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ ɩɪɢɜɟɞɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ. 
ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ. 
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2.5 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɟɫɬɟɫɬɜɟɧɧɨɟ 
ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 

 
ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɪɭɤɬɭɪɧɨɝɨ ɨɫɬɟɤɥɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ȺȻɄ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɪɨɣɧɨɝɨ ɫɬɟɤɥɨɩɚɤɟɬɚ. 

 
2.6 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 
 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɧɚɪɭɠɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɜ ɡɨɧɟ 
ȺȻɄ, ɜɵɛɪɚɧɵ ɨɤɨɧɧɵɟ ɛɥɨɤɢ ɢɡ ɉȼɏ ɩɪɨɮɢɥɟɣ ɫ ɬɪɨɣɧɵɦ ɫɬɟɤɥɨɩɚɤɟɬɨɦ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɤɚɱɟɫɬɜɚ. 

 
2.7 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ ɰɜɟɬɨɜɨɣ 

ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ - ɞɥɹ ɨɛɴɟɤɬɨɜ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
ȼɨ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɬɟɪɢɚɥɵ, ɨɬɜɟɱɚɸɳɢɟ 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ, ɷɫɬɟɬɢɱɟɫɤɢɦ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
ɋɬɟɧɵ ɢ ɩɨɬɨɥɤɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɜɵɩɨɥɧɟɧɵ ɜ ɟɞɢɧɨɣ ɰɜɟɬɨɜɨɣ 
ɝɚɦɦɟ. ɂɧɠɟɧɟɪɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ ɨɛɲɢɬɵ ɝɢɩɫɨɤɚɪɬɨɧɧɵɦɢ ɥɢɫɬɚɦɢ ȽɄɅȼɈ-
Ⱥ-ɉɄ 2500∙1200∙9,5 ȽɈɋɌ 6266-97. ɋɬɟɧɵ ɫɚɧɭɡɥɨɜ ɨɛɥɢɰɨɜɚɧɵ ɤɟɪɚɦɢɱɟɫɤɨɣ 
ɩɥɢɬɤɨɣ. 
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3 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
 
3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɥɟɞɨɜɵɣ ɫɬɚɞɢɨɧ. 
ɉɪɢɜɹɡɤɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤ ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɦ ɨɫɹɦ - ɰɟɧɬɪɚɥɶɧɚɹ. 
Ɇɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɝ. Ʉɪɚɫɧɨɹɪɫɤ 
ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ – III [ɤɚɪɬɚ 1, ɩɪɢɥ. ȿ, ɋɉ 20.13330.2016]; 
ȼɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ) – 1,5 ɤɉɚ [ɬɚɛɥ. 10.1, ɋɉ 

20.13330.2016]; 
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ –III  [ɤɚɪɬɚ 2, ɩɪɢɥ. ȿ, ɋɉ 20.13330.2016]; 
ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ) – 0,38 ɤɉɚ [ɬɚɛɥ. 11.1, ɋɉ 

20.13330.2016]; 
ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ – 6 ɛɚɥɥɨɜ. 
 

3.2 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɜɤɥɸɱɚɹ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɫɯɟɦɵ, ɩɪɢɧɹɬɵɟ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱёɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
ȼ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

− ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɤɨɦɩɨɧɨɜɨɱɧɨɟ 
ɪɟɲɟɧɢɟ ɡɞɚɧɢɹ; 

− ɩɨɞɨɛɪɚɬɶ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɧɚɡɧɚɱɢɬɶ ɪɚɫɱɟɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 

− ɨɩɪɟɞɟɥɢɬɶ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɡɞɚɧɢɟ, ɢ ɜɵɱɢɫɥɢɬɶ 
ɜɧɭɬɪɟɧɧɢɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɷɬɨɦ ɜ ɷɥɟɦɟɧɬɚɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

− ɪɚɫɫɱɢɬɚɬɶ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ. 
ɇɟɫɭɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɡɞɚɧɢɹ ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɵ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ: 
ɜɚɧɬɨɜɵɟ ɤɚɧɚɬɵ ɢ ɫɬɪɨɩɢɥɶɧɵɟ ɮɟɪɦɵ ɢɡ ɬɪɭɛ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ. ɉɪɢɜɹɡɤɢ 
ɤɨɥɨɧɧ ɤ ɩɪɨɞɨɥɶɧɵɦ ɢ ɩɨɩɟɪɟɱɧɵɦ ɪɚɡɛɢɜɨɱɧɵɦ ɨɫɹɦ ɩɪɢɧɹɬɵ 
ɰɟɧɬɪɚɥɶɧɵɦɢ. 
ɇɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɥɨɧɧɵ ɲɚɪɧɢɪɧɨ ɨɩɢɪɚɸɬɫɹ ɫɬɚɥɶɧɵɟ ɝɥɚɜɧɵɟ ɮɟɪɦɵ 
ɤɨɧɫɨɥɟɣ ɫ ɩɨɦɨɳɶɸ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɲɚɪɧɢɪɚ (ɰɚɩɮɵ).  ɉɪɨɝɨɧɵ ɢ ɫɜɹɡɢ 
ɬɚɤɠɟ ɨɩɢɪɚɸɬɫɹ ɲɚɪɧɢɪɧɨ ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ  ɫ ɝɥɚɜɧɵɦɢ ɮɟɪɦɚɦɢ. 

ȼ ɭɧɢɤɚɥɶɧɵɯ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ ɤɥɚɫɫ ɫɬɚɥɢ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ (ɷɥɟɦɟɧɬɵ ɨɛɨɥɨɱɤɢ, ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɹ) ɩɪɢɧɹɬ ɋ345 

ɉɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɨɣ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɚɧɚɥɢɡɚ ɪɚɛɨɬɵ ɜɵɫɨɬɧɨɝɨ 
ɡɞɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ «SCAD ++». 
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Ɋɢɫɭɧɨɤ 3.1- ɋɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 

 
Ɋɢɫɭɧɨɤ 3.2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜ ɉɄ «SCAD ++» 
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3.3 Ɋɚɫɱёɬ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ 
 
3.3.1 ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ 
ɧɚɝɪɭɡɤɢ, ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɢɯ ɪɚɫɱɟɬɧɵɟ ɫɨɱɟɬɚɧɢɹ ɫ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɧɚɞɟɠɧɨɫɬɢ 
ɩɨ ɧɚɝɪɭɡɤɚɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɫɨɱɟɬɚɧɢɣ ɧɚɝɪɭɡɨɤ, ɩɪɢɧɢɦɚɟɦɵɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 20.13330.2016, ȽɈɋɌ 27751-2014.  

Ⱥɧɝɚɪ ɞɥɹ ɫɚɦɨɥɟɬɨɜ ɫ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɣ ɫɢɫɬɟɦɨɣ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ 
ɩɨɜɵɲɟɧɧɨɦɭ ɭɪɨɜɧɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 27751-2014 ɢ ɧɚɡɧɚɱɢɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɪɚɜɧɵɣ 1,1. 

ɇɚ ɷɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɪɚɫɱɟɬɟ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɫɧɨɜɚɧɢɣ 
ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɫɥɟɞɭɟɬ ɭɦɧɨɠɚɬɶ ɧɚɝɪɭɡɨɱɧɵɣ ɷɮɮɟɤɬ, ɬ.ɟ. ɜɧɭɬɪɟɧɧɢɟ 
ɭɫɢɥɢɹ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɫɧɨɜɚɧɢɣ, ɜɵɡɵɜɚɟɦɵɟ ɧɚɝɪɭɡɤɚɦɢ ɢ 
ɜɨɡɞɟɣɫɬɜɢɹɦɢ.  

Ɋɚɫɱɟɬɵ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɞɥɹ ɩɟɪɜɨɣ ɢ 
ɜɬɨɪɨɣ ɝɪɭɩɩ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɞɟɣɫɬɜɢɟ ɩɨɫɬɨɹɧɧɵɯ, 
ɞɥɢɬɟɥɶɧɵɯ, ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ, ɨɫɨɛɵɯ (ɫɟɣɫɦɢɱɟɫɤɢɯ, ɜɡɪɵɜɧɵɯ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɩɨɠɚɪɨɦ, ɝɨɥɨɥɟɞɧɵɯ) ɧɚɝɪɭɡɨɤ ɜ ɢɯ ɪɚɫɱɟɬɧɵɯ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɨɱɟɬɚɧɢɹɯ.  

ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ  
ɇɨɪɦɚɬɢɜɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɫɬɨɹɧɧɵɯ ɧɚɝɪɭɡɨɤ (ɫɨɛɫɬɜɟɧɧɵɣ 

ɜɟɫ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ) ɩɪɢɧɹɬɵ ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɉɄ «SCAD ++». 
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ 
ɋɨɝɥɚɫɧɨ ɋɉ 20.13330.2016, ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ 

ɩɨɤɪɨɜɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

0 e t g
ɧS c c S=    ,                                                                                         (2.3.1) 

ɝɞɟ ce = 1 (ɩɪɢ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɹɧɜɚɪɟ ɧɟ ɛɨɥɟɟ -5ɋ) – 
ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ 
ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜ; 

       ct = 1 – ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ; 
       μ=1 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ 

ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ; 
       Sg = 1,5 ɤɉɚ – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
ɋɨɝɥɚɫɧɨ ɋɉ 20.13330.2016, ɧɨɪɦɚɬɢɜɧɚɹ ɨɫɧɨɜɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

m pw w w+= ,                                                                                                (2.3.2) 

ɝɞɟ wm – ɫɪɟɞɧɹɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɨɫɧɨɜɧɨɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ; 
      wp – ɩɭɥɶɫɚɰɢɨɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɨɫɧɨɜɧɨɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ 

(ɡɚɞɚɟɬɫɹ ɜ ɉɄ «SCAD ++» ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɬɚɬɢɱɟɫɤɨɣ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ). 
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ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɋɪɟɞɧɹɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɨɫɧɨɜɧɨɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ wm ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ  

0 ( )m ew k z cw = ,                                                                                              (2.3.3) 
ɝɞɟ w0 = 0,38 ɤɉɚ (III  ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ) – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ 

ɞɚɜɥɟɧɢɹ; 
        k(ze) – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ 

ɜɵɫɨɬɟ; 
        ɫ – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ. 
ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ 

ɧɚɝɪɭɡɤɢ wm. Ɋɚɫɱɟɬ ɜɟɞɟɦ ɞɥɹ ɬɢɩɚ ɦɟɫɬɧɨɫɬɢ-Ⱥ. 
 
Ɍɚɛɥɢɰɚ 2.3.1 – Ɂɧɚɱɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ 

ȼɵɫɨɬɚ 
ze, ɦ 

k(ze) 
wm, ɤɉɚ qm, ɤɇ/ɦ 

f 
q, ɤɇ/ɦ 

c = 0,8 c = -0,5 c = 0,8 c = -0,5 c = 0,8 c = -0,5 
5 0,75 0,023 -0,01 0,19 -0,09 

1,4 

0,19 -0,12 
20 1,23 0,037 -0,02 0,22 -0,14 0,31 -0,20 

21,47 1,25 0,038 -0,02 0,23 -0,14 0,32 -0,20 
22,95 1,28 0,039 -0,02 0,23 -0,15 0,33 -0,20 
24,43 1,30 0,039 -0,02 0,24 -0,15 0,33 -0,21 
25,57 1,32 0,04 -0,03 0,24 -0,15 0,34 -0,21 
26,72 1,34 0,041 -0,03 0,24 -0,15 0,34 -0,21 
27,87 1,36 0,041 -0,03 0,25 -0,16 0,35 -0,22 
28,40 1,36 0,041 -0,03 0,25 -0,16 0,35 -0,22 
28,93 1,37 0,042 -0,03 0,25 -0,16 0,35 -0,22 
29,46 1,38 0,042 -0,03 0,25 -0,16 0,35 -0,22 

30 1,39 0,042 -0,03 0,26 -0,16 0,36 -0,22 
50 1,62 0,049 -0,03 0,29 -0,18 0,41 -0,26 

 
ɇɚ ɪɢɫɭɧɤɚɯ 3.3 ɢ 3.4 ɩɨɤɚɡɚɧɵ ɫɯɟɦɵ ɩɪɢɥɨɠɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ. 

 
Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ ɩɪɢɥɨɠɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ Y+ 
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Ʌɢɫɬ 

  
Ɋɢɫɭɧɨɤ 3.4 – ɋɯɟɦɚ ɩɪɢɥɨɠɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɏ+ 

 
 

 
 

Ɋɢɫɭɧɨɤ 3.5 –ɋɨɯɪɚɧɟɧɢɟ ɡɚɝɪɭɠɟɧɢɣ 
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Ʌɢɫɬ 

 
 

Ɋɢɫɭɧɨɤ 3.6 –ɋɨɯɪɚɧɟɧɢɟ ɤɨɦɛɢɧɚɰɢɣ ɡɚɝɪɭɠɟɧɢɣ 
 

3.3.2 Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɜ ɉɄ «SCAD ++» 
 

 
Ɋɢɫɭɧɨɤ 3.7 – Ʉɪɢɬɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦ 
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Ʌɢɫɬ 

 

 
Ɋɢɫɭɧɨɤ 3.8 – Ʉɪɢɬɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦ 

 
Ɋɢɫɭɧɨɤ 3.9 – Ʉɪɢɬɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɧɢɠɧɟɝɨ ɫɬɨɟɤ ɮɟɪɦ 
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Ʌɢɫɬ 
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Ʌɢɫɬ 

 
Ɋɢɫɭɧɨɤ 3.10 – Ʉɪɢɬɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɪɚɫɤɨɫɨɜ ɮɟɪɦ 

 

 
Ɋɢɫɭɧɨɤ 3.11 – Ʉɪɢɬɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɩɪɨɝɨɧɨɜ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
Ɋɢɫɭɧɨɤ 3.12 – Ʉɪɢɬɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɫɜɹɡɟɣ ɩɨ ɧɢɠɧɟɦɭ ɩɨɹɫɭ ɮɟɪɦ 

 

 
Ɋɢɫɭɧɨɤ 3.13 – Ʉɪɢɬɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɫɜɹɡɟɣ ɩɨ ɤɨɥɨɧɧɚɦ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
Ɋɢɫɭɧɨɤ 3.14 – ɇɚɢɛɨɥɶɲɢɟ ɭɫɢɥɢɹ ɜ ɜɚɧɬɚɯ, ɬ 

 
Ɋɢɫɭɧɨɤ 3.15 – ɇɚɢɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨ Z ,ɦɦ 

 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɤɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɦɢɧɢɦɚɥɶɧɵɟ ɩɪɨɝɢɛɵ ɤɨɧɫɨɥɟɣ. ɉɪɨɝɢɛ ɭ 
ɤɨɧɫɨɥɟɣ ɞɥɢɧɧɨɣ 60ɦ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 2 / 300 2 60000 / 300 400l ɦɦ=  =  .  
Ɇɚɤɫɢɦɚɥɶɧɵɣ  ɩɪɨɝɢɛ ɫɨɫɬɚɜɢɥ 361,5 ɦɦ. Ⱦɚɧɧɨɟ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɜ ɱɟɦ 
ɦɨɠɧɨ ɭɛɟɞɢɬɶɫɹ ɧɚ ɪɢɫɭɧɤe 2.16 (ɜɵɛɪɚɧɚ ɤɨɦɛɢɧɚɰɢɹ ɡɚɝɪɭɠɟɧɢɣ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɩɟɪɟɦɟɳɟɧɢɹ ɤɨɧɫɨɥɢ ɦɚɤɫɢɦɚɥɶɧɵ). 
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№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

3.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱɟɬ ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨ ɫɜɚɪɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ 

ɧɚɡɧɚɱɚɸɬɫɹ ɪɚɡɦɟɪɵ ɫɜɚɪɧɵɯ ɲɜɨɜ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɚ ɬɚɤɠɟ ɩɪɢɦɟɧɹɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɜɚɪɧɵɯ ɲɜɨɜ, 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɤ ɦɟɫɬɚɦ ɜɵɩɨɥɧɟɧɢɹ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ 
ɭɱɟɬɨɦ ɜɵɛɪɚɧɧɨɝɨ ɜɢɞɚ ɢ ɬɟɯɧɨɥɨɝɢɢ ɫɜɚɪɤɢ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɤɨɧɫɬɪɭɤɰɢɣ 
Ʉɥɚɫɫ – ɋ345. 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɪɚɫɬɹɠɟɧɢɸ, ɫɠɚɬɢɸ, ɢɡɝɢɛɭ ɩɨ ɩɪɟɞɟɥɭ 

ɬɟɤɭɱɟɫɬɢ Ry = 315 Ɇɉɚ. 
ȼɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ Run = 470 Ɇɉɚ. 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɫɦɹɬɢɸ ɬɨɪɰɟɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ Rp = 459 

Ɇɉɚ. 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɫɞɜɢɝɭ Rs = 0,58Ry = 182,7 Ɇɉɚ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫ = 1. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɉɪɢ ɜɵɛɨɪɟ ɷɥɟɤɬɪɨɞɨɜ (ɬɢɩ ɗ50) ɢ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ (ɋɜ-08Ƚ2ɋ, d = 2 

ɦɦ) ɭɱɬɟɧɵ ɝɪɭɩɩɵ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɪɚɫɱɟɬɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ. 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɝɥɨɜɵɯ ɲɜɨɜ ɫɪɟɡɭ (ɭɫɥɨɜɧɨɦɭ) ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ 

Rwf = 215 Ɇɉɚ. 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɝɥɨɜɵɯ ɲɜɨɜ ɫɪɟɡɭ (ɭɫɥɨɜɧɨɦɭ) ɩɨ ɦɟɬɚɥɥɭ 

ɝɪɚɧɢɰɵ ɫɩɥɚɜɥɟɧɢɹ Rwz = 0,45Run = 211,5 Ɇɉɚ. 
Ⱦɥɹ ɷɥɟɦɟɧɬɨɜ ɢɡ ɫɬɚɥɢ ɫ ɩɪɟɞɟɥɨɦ ɬɟɤɭɱɟɫɬɢ ɫɜɵɲɟ 285 Ɇɉɚ ɞɨɥɠɧɨ 

ɭɞɨɜɥɟɬɜɨɪɹɬɶɫɹ ɭɫɥɨɜɢɟ 
/ ,wz wf wz z fR R R     (

2.4) 
ɝɞɟ Rwfz, Rwz – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɝɥɨɜɵɯ ɲɜɨɜ ɫɪɟɡɭ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ 

ɢ ɝɪɚɧɢɰɵ ɫɩɥɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 
      f, z – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ [2, ɬɚɛɥ. 39]. 

 
 
Ɋɢɫɭɧɨɤ 3.16 – ɋɯɟɦɚ ɪɚɫɱɟɬɧɵɯ ɫɟɱɟɧɢɣ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɭɝɥɨɜɵɦ 

ɲɜɨɦ 
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3.4.1 ɉɨɞɛɨɪ ɜɚɧɬ ɢ ɢɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ ɜ ɜɚɧɬɚɯ ɫɨɫɬɚɜɢɥɨ ܰ = ͻͳ,͵˕. ɉɪɢɧɢɦɚɸ ɫɟɱɟɧɢɟ 

ɜɚɧɬ ɩɨ Ɍɍ 14-4-1216-82 «Ɂɚɤɪɵɬɵɣ ɤɚɧɚɬ ɫ Z-ɩɪɨɜɨɥɨɤɨɣ ɜ ɧɚɪɭɠɧɨɦ ɫɥɨɟ» 
ɞɢɚɦɟɬɪɨɦ 52 ɦɦ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɡɪɵɜɧɵɦ ɭɫɢɥɢɟɦ ɜ ʹͷ͹,ͷ˕. ȼɵɛɨɪ ɞɚɧɧɵɯ 
ɤɚɧɚɬɨɜ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟɦ ɩɪɨɝɢɛɨɜ 400ɦɦ . Ⱦɚɧɧɵɟ ɤɚɧɚɬɵ 
ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: 

- ɛɨɥɶɲɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɦɟɬɚɥɥɨɦ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɢɧɢɦɚɥɶɧɵɟ ɨɫɬɚɬɨɱɧɵɟ ɢ ɭɩɪɭɝɢɟ ɭɞɥɢɧɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ;  
– ɜ ɫɥɭɱɚɟ ɨɛɪɵɜɚ ɧɚɪɭɠɧɵɟ ɮɚɫɨɧɧɵɟ ɩɪɨɜɨɥɨɤɢ ɫɩɨɫɨɛɧɵ ɫɨɯɪɚɧɹɬɶ ɫɜɨɟ 
ɩɨɥɨɠɟɧɢɟ ɜ ɤɚɧɚɬɟ ɩɪɢ ɨɛɪɵɜɟ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɜɚɧɬɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɱɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɚɧɬ. Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɚɧɝɚɪɚ 
ɩɪɨɛɥɟɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɢɥɢɣ ɩɪɟɞɧɚɩɪɹɠɟɧɢɹ ɪɟɲɚɟɬɫɹ ɩɪɨɫɬɨ ɜ ɫɢɥɭ 
ɫɢɦɦɟɬɪɢɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɞɧɚɤɨ ɡɞɟɫɶ ɜɨɡɧɢɤɚɟɬ ɞɪɭɝɚɹ ɡɚɞɚɱɚ ɭɠɟ ɧɟ ɬɨɥɶɤɨ 
ɪɚɫɱɟɬɧɨɝɨ ɯɚɪɚɤɬɟɪɚ - ɨɩɬɢɦɢɡɚɰɢɹ ɡɧɚɱɟɧɢɣ ɩɪɟɞɧɚɩɪɹɠɟɧɢɹ. ɉɪɢ ɟɟ ɪɟɲɟɧɢɢ 
ɦɨɠɧɨ, ɧɚɩɪɢɦɟɪ, ɢɫɯɨɞɢɬɶ ɢɡ ɬɨɝɨ, ɱɬɨ ɜɫɟ ɜɚɧɬɵ ɩɨɥɭɱɚɸɬ ɨɞɢɧɚɤɨɜɵɟ 
ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɫɬɪɟɥɤɢ ɩɪɨɝɢɛɚ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɝɞɟ L - ɞɥɢɧɚ ɜɚɧɬɚ, ɦ; 
γ -7,85 ɨɛɴɟɦɧɵɣ ɜɟɫ ɜɚɧɬɵ, ɬ/ɦ3; 
А - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɚɧɬɚ-19,02 ɫɦ2; 
α - ɭɝɨɥ ɧɚɤɥɨɧɚ ɜɚɧɬɚ ɤ ɜɟɪɬɢɤɚɥɢ; 
H0 - ɭɫɢɥɢɟ ɩɪɟɞɧɚɩɪɹɠɟɧɢɹ. 
ɉɪɢɦɟɦ ɡɧɚɱɟɧɢɟ f0 / L = 0,05. ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4.1. 
 
Ɍɚɛɥɢɰɚ 2.4.1 - Ɋɚɫɱɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɚɧɬ 

№ 
ɜɚɧɬ 

ɚ ɭɝɨɥ ɨɬɤɥɨɧɟɧɢɹ ɜɚɧɬ 
ɨɬ ɜɟɪɬɢɤɚɥɢ 

L 
ɞɥɢɧɚ 
ɜɚɧɬɵ, ɦ 

ɇɨ,ɩɪɟɞɧɚɩɪɹɠɟ
ɧɢɟ,ɬ 

1 48 36,87 1,95 
2 56 41,60 2,46 
3 62 48,10 3,03 
4 68 55,32 3,65 
5 72 66,3 4,49 
6 75 77,62 5,34 

 
 
 

0
0

sin
/ ,

8

A L
f L

H

   
=


                                                                    (2.4.1) 
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3.4.2 Ɋɚɫɱɟɬ ɭɡɥɨɜ ɤɪɟɩɥɟɧɢɹ ɜɚɧɬ 
 
ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ «ɩɚɥɶɰɚ» ɤɪɟɩɥɟɧɢɹ ɜɚɧɬ ɤ ɝɥɚɜɧɨɣ ɛɚɥɤɟ 

 
                         Ɋɢɫɭɧɨɤ 3.17- ɍɡɟɥ ɤɪɟɩɥɟɧɢɹ ɜɚɧɬɵ 
 
ɋɬɚɥɶ ɋ345 ɩɨ ȽɈɋɌ 27772-88. ɋɟɱɟɧɢɟ «ɩɚɥɶɰɚ»-ɤɪɭɝɥɹɤ ɩɨ ȽɈɋɌ 2590-

88. 
ɇɚ ɫɪɟɡ: 

s sN R An=                                                                                              (2.4.2) 
92,2N ɬ=  
2sn = − ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɫɪɟɡɨɜ ɛɨɥɬɚ 

2
2

92,2
24,7

1,862 / 2s s

N ɬ
A ɫɦ

R n ɬ ɫɦ
= = =


 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɤɪɭɝɥɹɤɚ 5ɫɦ−  
ɇɚ ɫɦɹɬɢɟ: 

pR d t N                                                                                              (2.4.3) 

5t ɫɦ=  
24,59 / 5 5 114,8 92,2ɬ ɫɦ ɫɦ ɫɦ ɬ ɬ  =   

ɉɪɨɜɟɪɤɚ ɧɚ ɫɦɹɬɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 
ɉɨɞɛɨɪ ɲɢɪɢɧɵ ɮɚɫɨɧɤɢ ɤɪɟɩɥɟɧɢɹ ɜɚɧɬɨɜ ɤ ɨɩɨɪɧɨɣ ɛɚɥɤɟ 
Ɏɚɫɨɧɤɚ ɪɚɛɨɬɚɟɬ ɧɚ ɪɚɫɬɹɠɟɧɢɟ. ɋɬɚɥɶ ɋ345 ɩɨ ȽɈɋɌ 27772-88 

2
2

92,2
28,7

3,21 /

N ɬ
A ɫɦ

R ɬ ɫɦ
= = =                                                                     (2.4.4) 

Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɮɚɫɨɧɤɢ = 28,7 / 5 5,74ɫɦ=          
Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɭɸ ɩɥɨɳɚɞɶ ɮɚɫɨɧɤɢ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɤ ɩɢɥɨɧɭ       
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289,3 91,2 78,7 79,1 63,6 44,6
139,1

3,21

N
A ɫɦ

R

+ + + + +
= = =    

Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɮɚɫɨɧɤɢ = 139,1/ 5 27,82ɫɦ=          
             
3.4.3 Ɋɚɫɱёɬ ɜɟɪɯɧɟɝɨ ɭɤɪɭɩɧɢɬɟɥɶɧɨɝɨ ɫɬɵɤɚ ɮɟɪɦɵ Ɏ1 
 
Ɍɚɤ ɤɚɤ ɜɟɪɯɧɢɣ ɩɨɹɫ ɮɟɪɦɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɜ ɫɠɚɬɨɦ 

ɫɨɫɬɨɹɧɢɢ, ɬɨ ɜ ɭɡɥɟ ɫɨɟɞɢɧɟɧɢɹ ɫɢɥɚ N ɫɬɪɟɦɢɬɫɹ ɫɠɚɬɶ ɩɥɚɫɬɢɧɵ ɨɬɩɪɚɜɨɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ. 

Ⱦɥɹ ɫɬɚɥɢ ɤɥɚɫɫɚ ɋ345 ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 10 ɞɨ 20 ɦɦ ɩɨ ɬɚɛɥɢɰɟ 2, 
ɋɉ 16.13330.2017 ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɤɚɬɚ ɫɦɹɬɢɸ ɬɨɪɰɟɜɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ: 

  R୮ =  R୳௡γ୫ = Ͷ͹ͳ,Ͳͷ = ͶͶ,͹͸ ˍʜ/˔ˏଶ, 
 
ɝɞɟ Run- ɜɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɤɚɬɚ ɢ ɬɪɭɛ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɬɚɛɥɢɰɟ 

ȼ.3, ɋɉ 16.13330.2017, ̱ ʜ/˔ˏଶ; 

 γm = 1,05  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ. 
ȼ ɭɤɪɭɩɧɢɬɟɥɶɧɨɦ ɫɬɵɤɟ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɟɣɫɬɜɭɟɬ 

ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɟ Nɪ =1882 ɤɇ. 
Ɂɚɞɚɞɢɦ ɲɢɪɢɧɭ ɩɥɚɫɬɢɧɵ ɭɤɪɭɩɧɢɬɟɥɶɧɨɝɨ ɫɬɵɤɚ ܾ𝑝 = ͷͷͲ ˏˏ, ɢɫɯɨɞɹ ɢɡ 

ɦɢɧɢɦɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɛɨɥɬɨɜ. Ɍɨɝɞɚ ɬɨɥɳɢɧɚ ɩɥɚɫɬɢɧɵ ɪɚɜɧɚ: 
୮ݐ   = ே˓௕𝑝∙ ୖ౦ = ଵ଼଼ଶହହ∙ସସ,଻଺ = Ͳ,͹͸ = ͳ ˔ˏ ,                                                             
 
ɋɨɝɥɚɫɧɨ ɪɚɫɱёɬɭ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɩɥɚɫɬɢɧɵ  t୮ = ͳ ˔ˏ = ͳͲ ˏˏ. 
 
3.4.4 Ɋɚɫɱёɬ ɧɢɠɧɟɝɨ ɭɤɪɭɩɧɢɬɟɥɶɧɨɝɨ ɫɬɵɤɚ ɮɟɪɦɵ Ɏ1 
 
Ɍɚɤ ɤɚɤ ɧɢɠɧɢɣ ɩɨɹɫ ɮɟɪɦɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɫɬɹɧɭɬɨɦ 

ɫɨɫɬɨɹɧɢɢ, ɬɨ ɜ ɭɡɥɟ ɫɨɟɞɢɧɟɧɢɹ ɭɫɢɥɢɟ ௕ܰ ɫɬɪɟɦɢɬɫɹ ɨɬɨɪɜɚɬɶ ɩɥɚɫɬɢɧɵ 
ɨɬɩɪɚɜɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ. 

Ɇɚɬɟɪɢɚɥ ɷɥɟɦɟɧɬɨɜ - ɫɬɚɥɶ ɋ345 ɩɨ ȽɈɋɌ 27772-2015 ɩɨ ɋɉ 16.13330.2017, 
ɩɪɢɥ. ȼ, ɝɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ 2; ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ ɢ ɯɢɦɢɱɟɫɤɨɦɭ 
ɫɨɫɬɚɜɭ ɫɨɝɥɚɫɧɨ ɋɉ 16.13330.2017, ɩɪɢɥ. ȼ. 

Ɋɚɫɱёɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ:  
Ry = 310 ɇ/ɦɦ2 ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 10 ɞɨ 20 ɦɦ ɜɤɥ.  
Run = 470 ɇ/ɦɦ2, 
Rs = 0,58 · Ry =179,8 ɇ/ɦɦ2, 
Rɪ = 447,6 ɇ/ɦɦ2. 
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Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɭɤɪɭɩɧɢɬɟɥɶɧɨɝɨ ɫɬɵɤɚ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɤɨɩɪɨɱɧɵɟ ɛɨɥɬɵ 
ɢɡ ɫɬɚɥɢ 40ɏ «ɋɟɥɟɤɬ»;  Rୠ୳୬ = ͳͲ͹ͺ ʛʞ˃ [ɋɉ 16.13330.2017, ɬɚɛɥ. Ƚ.8],  Rୠℎ = ͹ͷͷ ʛʞ˃ [ɋɉ 16.13330.2017, ɬɚɛɥ. Ƚ.8]. 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ, ɫɨɟɞɢɧɹɸɳɢɟ ɩɥɚɫɬɢɧɵ ɭɤɪɭɩɧɢɬɟɥɶɧɵɯ 
ɫɬɵɤɨɜ ɦɟɠɞɭ ɫɨɛɨɣ. ȼ ɭɤɪɭɩɧɢɬɟɥɶɧɨɦ ɫɬɵɤɟ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ 
ɞɟɣɫɬɜɭɟɬ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɟ Nbt=317,89 ɤɇ. 

ɉɪɢɧɢɦɚɟɦ ɛɨɥɬɵ Ɇ24 ɧɨɪɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ȼ) ɫ 
ɪɚɫɱёɬɧɨɣ ɩɥɨɳɚɞɶɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ  𝐴௕௡= 3,53 ɫɦ2 ɫɨɝɥɚɫɧɨ [ɋɉ 
16.13330.2017, ɬɚɛɥ. Ƚ9]. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ ɨɩ ؚɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑛 ൒ ܰͲ,͹ ⋅ ܴ௕௨௡ ⋅ 𝐴௕௡ ;   
 𝑛 ൒ ͵ͳ͹,ͺͻͲ,͹ ⋅ ͳͲ͹,ͺ ⋅ ͵,ͷ͵ = ʹ ˛˕.     
 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɡɚɤ ؚɪɭɱɢɜɚɧɢɹ ɝɚɟɤ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ 
ɛɨɥɬɚ ɞɨ ɜɧɟɲɧɟɣ ɩɨɜɟ ؚɪɯɧɨɫɬɢ ɬؚɪɭɛɵ ɩؚɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2∙d; 

 
ɚ = 2∙25=50 ɦɦ. 
 
Ɍɨɝɞɚ ɩɟؚɪɢɦɟɬɪ, ɧɚ ɤɨɬɨ ؚɪɨɦ ɫɥɟɞؚɭɟɬ ɪɚɡɦɟɫɬɢɬɶ ɛɨɥɬɵ, ɛ ؚɭɞɟɬ ɪɚɜɟɧ: 
 ݈ = ʹ[ሺܾ௡ + 𝑛 ⋅ ܽሻ + ሺℎ௡ + 𝑛 ⋅ ܽሻ]; 
 ݈ = ʹ[ሺ͵ͷͲ + ʹ ⋅ ͷͲሻ + ሺ͵ͷͲ + ʹ ⋅ ͷͲሻ] = ͳͺͲͲ ˏˏ; 
 
ɂɫɯɨɞɹ ɢɡ ɬ ؚɪɟɛɨɜɚɧɢɣ ɩɨ ɪɚɡɦɟɳɟɧɢɸ ɛɨɥɬɨɜ, ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɫɬɨɹɧɢɟ 

ɦɟɠɞؚɭ ɛɨɥɬɚɦɢ ɪɚɜɧɨ: ܽ௠௔௫ = ͺ ∙ ݀ˑ˕˅; 
dɨɬɜ = 25 ɦɦ;   ܽ௠௔௫ = ͺ ∙ ʹͷ = ʹͲͲ ˏˏ. 
 
Ɍɨɝɞɚ ɧɚɢɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ ɢɡ ɤɨɧɫɬ ؚɪɭɤɬɢɜɧɵɯ ɬؚɪɟɛɨɜɚɧɢɣ 

ɨɩؚɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɱɚɫɬɧɨɟ ɨɬ ɞɟɥɟɧɢɹ ɩɟ ؚɪɢɦɟɬɪɚ ɧɚ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞؚɭ ɛɨɥɬɚɦɢ: 𝑛௠𝑖௡ = ݈ܽ௠௔௫ ; 
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𝑛௠𝑖௡ = ͳͺͲͲʹͲͲ = ͻ ˛˕;   
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩؚɪɢɧɢɦɚɟɦ 12 ɛɨɥɬɨɜ. 
Ɍɚɤ ɤɚɤ ɚ = 50 ɦɦ <  ݈ ሺʹ ⋅ 𝑛ሻ = ͳͺͲͲ ሺʹ ∙ ͳʹሻ = ͹ͷ ˏˏ,⁄⁄   ɬɨ ɬɨɥɳɢɧɚ 

ɮɥɚɧɰɚ ɢɡ ɫɬɚɥɢ ɋ345 ɨɩؚɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ݐ  ൒ √ ͵ ⋅ ܰ𝑛 ⋅ ܴ௬ ; 
ݐ  ൒ √ ͵ ⋅ ͵ͳ͹,ͺͻͳʹ ⋅ ʹͻͲ ∙ ͳͲ−ଵ = ͵,ͳͶ ˔ˏ. 

 
 

ɉؚɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧ ؚɭ ɮɥɚɧɰɚ 40 ɦɦ.  
 
Ⱦɥɹ ɩɪɢɤɪɟɩɥɟɧɢɹ ɫɬɵɤɨɜɨɱɧɨɣ ɩɥɚɫɬɢɧɵ ɤ ɧɢɠɧɟɦɭ ɩɨɹɫɭ ɨɬɩɪɚɜɨɱɧɨɝɨ 

ɷɥɟɦɟɧɬɚ ɩɪɢɦɟɧɹɟɦ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɜɚɪɤɭ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 
ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɨɣ ɋɜ-08Ƚ2ɋ ɞɢɚɦɟɬɪɨɦ d = 2 ɦɦ, ɞɥɹ ɤɨɬɨɪɨɣ ɩɨ [ɋɉ 
16.13330.2017, ɩɪɢɥ. Ƚ.2 ɢ ɬɚɛɥ.4] ɧɚɯɨɞɢɦ, ɱɬɨ ɧɨɪɦɚɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɦɟɬɚɥɥɚ ɲɜɚ: ܴ௨௡ = Ͷͻ ˍʜ/˔ˏଶ, ܴ௪௭ = Ͳ,Ͷͷܴ௨௡ = ʹʹ,Ͳͷ ˍʜ/˔ˏଶ  ɢ  ܴ௪𝑓 = ʹͳ,ͷ ˍʜ/˔ˏଶ 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ ɫɜɚɪɤɢ ɩɪɢɦɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ 
ɪɚɫɱёɬɚ ɭɝɥɨɜɨɝɨ ɲɜɚ, ɫɨɝɥɚɫɧɨ [ɋɉ 16.13330.2017, ɬɚɛɥ. 39]: ߚ𝑓 = Ͳ,ͺ  ɢ ߚ௭ = ͳ 

Ɋɚɫɱёɬ ɜɵɩɨɥɧɢɦ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ, ɬ.ɤ.  
 ఉ𝑓⋅ோ𝑤𝑓ఉ೥⋅ோ𝑤೥ = ଴,଼⋅ଶଵ,ହଵ⋅ଶଶ,଴ହ = Ͳ,͹ͺ<1 

 
Ʉɚɬɟɬɵ ɫɜɚؚɪɧɵɯ ɲɜɨɜ, ɩ ؚɪɢɤɪɟɩɥɹɸɳɢɦ ɮɥɚɧɰɵ ɤ ɬ ؚɪɭɛɚɦ, ɩؚɪɢɧɢɦɚɟɦ 

ɪɚɜɧɵɦɢ 10 ɦɦ ɫɨɝɥɚɫɧɨ [ɋɉ 16.13330.2017, ɬɚɛɥ. 38]. ɉؚɪɨɱɧɨɫɬɶ ɫɜɚؚɪɧɵɯ 
ɲɜɨɜ, ɩؚɪɢɤɪɟɩɥɹɸɳɢɯ ɮɥɚɧɟɰ ɤ ɫɨɟɞɢɧɹɟɦɵɦ ɬ ؚɪɭɛɚɦ ɩɪɢ kf  = 10 ɦɦ,  
ɩؚɪɨɜɟɪɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܰߚ௭ ⋅ 𝑓ߢ ⋅ ݈௪ ൑ ܴ௪௭ ⋅ ௡ߛ௖ߛ ; 

 
lw – ɩɟؚɪɢɦɟɬɪ ɬɪɭɛ. 
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͵ͳ͹,ͺͻͳ ∙ ͳ ⋅ ʹͲ ൑ Ͳ,Ͷͷ ∙ ͶͻͲ ∙ ͳͳ,ʹ ;     ͳͷ,ͺͻ ൑ ͳͺ͵,͹ͷ ʛʞ˃; 
 
ɉؚɪɨɱɧɨɫɬɶ ɫɜɚؚɪɧɵɯ ɲɜɨɜ ɨɛɟɫɩɟɱɟɧɚ.  
   
3.4.5 ȼɵɜɨɞ 
 
Ⱦɥɹ ɭɧɢɮɢɤɚɰɢɢ ɭɡɥɨɜ, ɩɪɢɧɢɦɚɟɦ ɤɨɧɫɬɪɭɤɬɢɜ, ɚ ɬɚɤɠɟ ɤɨɥɢɱɟɫɬɜɨ ɢ 

ɞɢɚɦɟɬɪ ɛɨɥɬɨɜ ɞɥɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɨɞɢɧɚɤɨɜɵɦ. 
ɋɨɝɥɚɫɧɨ ɪɚɫɱёɬɭ ɬɨɥɳɢɧɚ ɫɬɵɤɨɜɨɱɧɨɣ ɩɥɚɫɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ  t୮ = ͶͲ ˏˏ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ, ɩɪɢɧɢɦɚɟɦ 12 ɛɨɥɬɨɜ (ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ 

ɫɢɦɦɟɬɪɢɢ ɭɡɥɚ, ɞɥɹ ɪɚɜɧɨɦɟɪɧɨɣ ɪɚɛɨɬɵ ɛɨɥɬɨɜ) ɢ ɪɚɡɦɟɳɚɟɦ ɢɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [ɋɉ 16.13330.2017, ɬɚɛɥ. 40], ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.26. 

Ⱦɥɹ ɩɪɢɤɪɟɩɥɟɧɢɹ ɫɬɵɤɨɜɨɱɧɨɣ ɩɥɚɫɬɢɧɵ ɤ ɧɢɠɧɟɦɭ ɩɨɹɫɭ ɨɬɩɪɚɜɨɱɧɨɝɨ 
ɷɥɟɦɟɧɬɚ ɩɪɢɧɢɦɚɟɦ ɤɚɬɟɬ ɲɜɚ ɤɪɟɩɥɟɧɢɹ kf = ͳͲ ˏˏ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [ɋɉ 
16.13330.2017 ɬɚɛɥ. 38] ɢ ɜɵɩɨɥɧɟɧɧɵɦ ɪɚɫɱёɬɨɦ. 

 

 

 
 

Ɋɢɫɭɧɨɤ 3.18 – ɍɡɟɥ ɭɤɪɭɩɧɢɬɟɥɶɧɨɝɨ ɫɬɵɤɚ ɚɪɤɢ ɩɨɤɪɵɬɢɹ 
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3.4.6 Ɋɚɫɱёɬ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɝɨ ɛɟɫɮɚɫɨɧɨɱɧɨɝɨ ɭɡɥɚ ɮɟɪɦɵ ɮɟɪɦɵ 

 
Ȼɟɫɮɚɫɨɧɨɱɧɵɟ ɭɡɥɵ ɚɪɤɢ (ɪɢɫɭɧɨɤ 3.27), ɫɨɫɬɨɹɳɢɟ ɢɡ ɩɨɹɫɚ ɢ 

ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɟɦɭ ɷɥɟɦɟɧɬɨɜ ɪɟɲёɬɤɢ, ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɧɚ: 
- ɩɪɨɞɚɜɥɢɜɚɧɢɟ (ɜɵɪɵɜɚɧɢɟ) ɭɱɚɫɬɤɚ ɫɬɟɧɤɢ ɩɨɹɫɚ, ɤɨɧɬɚɤɬɢɪɭɸɳɟɣ ɫ 

ɷɥɟɦɟɧɬɨɦ ɪɟɲёɬɤɢ; 
- ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɭɱɚɫɬɤɚ ɛɨɤɨɜɨɣ ɫɬɟɧɤɢ ɩɨɹɫɚ (ɩɚɪɚɥɥɟɥɶɧɨɣ 

ɩɥɨɫɤɨɫɬɢ ɭɡɥɚ) ɜ ɦɟɫɬɟ ɩɪɢɦɵɤɚɧɢɹ ɫɠɚɬɨɝɨ ɷɥɟɦɟɧɬɚ ɪɟɲёɬɤɢ; 
- ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɪɟɲёɬɤɢ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɤ ɩɨɹɫɭ; 
- ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɵɯ ɲɜɨɜ ɩɪɢɤɪɟɩɥɟɧɢɹ ɷɥɟɦɟɧɬɚ ɪɟɲёɬɤɢ ɤ ɩɨɹɫɭ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.19. 
 

 
 

Ɋɢɫɭɧɨɤ 3.19 - Ȼɟɫɮɚɫɨɧɨɱɧɵɟ ɭɡɥɵ ɮɟɪɦ 
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Ɋɢɫɭɧɨɤ 3.20 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɝɨ ɭɡɥɚ 
 
ȼ ɫɥɭɱɚɟ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɩɪɢɦɵɤɚɧɢɹ ɤ ɩɨɹɫɭ ɞɜɭɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲёɬɤɢ ɢɥɢ 

ɛɨɥɟɟ ɫ ɭɫɢɥɢɹɦɢ ɪɚɡɧɵɯ ɡɧɚɤɨɜ, ɚ ɬɚɤɠɟ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɨɩɨɪɧɵɯ ɭɡɥɚɯ ɩɪɢ ݀ 𝐷⁄ = ଵ଼଴ଷହ଴ = Ͳ,ͷ ൑ Ͳ,ͻ ɢ  ˔ ܾ⁄ = ଶ଴ଷହ଴ = Ͳ,Ͳ͸ ൑ Ͳ,ʹͷ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɹɫɚ 
ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ (ɜɵɪɵɜɚɧɢɟ) ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɢɦɵɤɚɸɳɟɝɨ 
ɷɥɟɦɟɧɬɚ ɩɨ ɮɨɪɦɭɥɟ: ܰ + ଵ,ହௌ್ ൑ ఊ೎ఊ೏ఊ𝐷ோ೤௧మ(௕+௖+√ଶ𝐷𝑓)ቀ଴,ସ+భ,8೎೏ ቁ𝑓 ୱ୧୬ ఈ ; 

ܰ + ଵ,ହௌ್ = ͵ͳͺ,͹ͻ + ଵ,ହ∙ହ,଺ସ଼ହ∙ଵ଴−య = ͵͸ͷ,͹ͻ ˍʜ; ߛ௖ߛௗߛ𝐷ܴ௬ݐଶ(ܾ + ܿ + √ʹ𝐷𝑓)ቀͲ,Ͷ + ͳ,ͺܿ݀ ቁ 𝑓 sin ߙ = ͳ ∙ ͳ,ʹͲ ∙ Ͳ,ͺ͵ ∙ ͵ͳͲ ∙ ͳ͸ͻ ∙ ሺ͵ͷͲ + ʹͲ + ͵ͳ͸,ʹ͵ሻሺͲ,Ͷ + Ͳሻ ∙ ͺͷ ∙ Ͳ,ͷ͹Ͷ= ͳͻͲ͸,ͷ ˍʜ ͵͸ͷ,͹ͻ ൑ ͳͻͲ͸,ͷ 
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ɝɞɟ ܰ - ɭɫɢɥɢɟ ɜ ɩɪɢɦɵɤɚɸɳɟɦ ɷɥɟɦɟɧɬɟ; 

 - ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬ ɨɫɧɨɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɩɪɢɦɵɤɚɸɳɟɦ 
ɷɥɟɦɟɧɬɟ ɜ ɩɥɨɫɤɨɫɬɢ ɭɡɥɚ ɜ ɫɟɱɟɧɢɢ, ɫɨɜɩɚɞɚɸɳɟɦ ɫ ɩɪɢɦɵɤɚɸɳɟɣ ɩɨɥɤɨɣ 
ɩɨɹɫɚ (ɦɨɦɟɧɬ ɨɬ ɠёɫɬɤɨɫɬɢ ɭɡɥɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɭɱɢɬɵɜɚɬɶ); 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɩɨɡ.1 ɢ 2 ɬɚɛɥ.6* ɋɉ 
16.13330.2017;  

 - ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɡɧɚɤɚ ɭɫɢɥɢɹ ɜ ɩɪɢɦɵɤɚɸɳɟɦ ɷɥɟɦɟɧɬɟ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1,2 ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɢ 1,0 - ɜ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ; 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɜ ɩɨɹɫɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɪɢ 
ɫɠɚɬɢɢ ɜ ɩɨɹɫɟ, ɩɪɢ  F(𝐴ோ೤) = ଵସସଽ,ହସሺଵ଴଻,ଶସ∙ଷଶହሻ = Ͳ,͸ͳ > Ͳ,ͷ,  ɩɨ ɮɨɪɦɭɥɟ 

𝐷ߛ = ͳ,ͷ − 𝐹(𝐴ோ೤) = ͳ,ͷ − ଵସସଽ,ହସሺଵ଴଻,ଶସ∙ଷଶହሻ = Ͳ,ͺ͵, 

ɜ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ ߛ𝐷 = ͳ; F - ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ ɜ ɩɨɹɫɟ ɫɨ ɫɬɨɪɨɧɵ ɪɚɫɬɹɧɭɬɨɝɨ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ;  𝐴 - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɹɫɚ;  ܴ௬ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɩɨɹɫɚ;  ݐ - ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɩɨɹɫɚ; 

b - ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɢɦɵɤɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɫ ɩɨɹɫɨɦ 
ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ ɩɨɹɫɚ, ɪɚɜɧɚɹ ௗ್ୱ୧୬ ఈ = ଵ଼଴଴,ହ଻ସ = ͵ͳ͵,ͷͻ ˏˏ; 

c - ɩɨɥɨɜɢɧɚ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɫɬɟɧɤɚɦɢ ɫɨɫɟɞɧɢɯ ɷɥɟɦɟɧɬɨɜ 
ɪɟɲёɬɤɢ ɢɥɢ ɩɨɩɟɪɟɱɧɨɣ ɫɬɟɧɤɨɣ ɪɚɫɤɨɫɚ ɢ ɨɩɨɪɧɵɦ ɪɟɛɪɨɦ; 𝑓 = 𝐷−ௗଶ = ଷହ଴−ଵ଼଴ଶ = ͺͷ ˏˏ; 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɪɟɲёɬɤɢ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɤ ɩɨɹɫɭ 
ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 
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ܰ + Ͳ,ͷ݀ܯ௕ ൑ ௗܴ݇௬ௗ𝐴ௗቀͳ,Ͷߛ௖ߛ + Ͳ,Ͳͳͺ𝐷ݐ ቁ  ߙ𝑖𝑛ݏ

ɝɞɟ ݇- ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɧɤɨɫɬɟɧɧɨɫɬɢ ɩɨɹɫɚ ௗ್௧೏ = ͷͲ ɢ ɪɚɫɱёɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɫɬɚɥɢ ܴ௬ = ͵ͳͲ ʛʞ˃ ɩɨ ɮɨɪɦɭɥɚɦ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɬɪɟɦ ɨɛɥɚɫɬɹɦ, ɩɪɢɜɟɞёɧɧɵɦ ɧɚ ɪɢɫɭɧɤɟ 3.29. 

 
2 2 30,9 670 (t / ) 170 / 0,9 670 (6 / 300) 170 330 / (210 10 ) 0,9d b yk d R E= +  −  = +  −   =   ܴ௬ = ͵͵Ͳ ʛʞ˃  - ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɷɥɟɦɟɧɬɚ ɪɟɲёɬɤɢ; 

 - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɪɟɲёɬɤɢ;  ݐௗ = ͸,Ͳ ˏˏ - ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɷɥɟɦɟɧɬɚ ɪɟɲёɬɤɢ. ܰ + Ͳ,ͷ݀ܯ௕ = ͵ͳͺ,͹ͻ + Ͳ,ͷ ∙ ͷ,͸ͶͳͺͲ ∙ ͳͲ−ଷ = ͵͵Ͷ,Ͷ ˍʜ ߛ௖ߛௗܴ݇௬ௗ𝐴ௗቀͳ,Ͷ + Ͳ,Ͳͳͺ𝐷ݐ ቁ ߙ𝑖𝑛ݏ = ͳ ∙ ͳ,ʹͲ ∙ Ͳ,ͻ ∙ ͵͵Ͳ ∙ ͸ͻ,͸͵ ∙ ͳͲଶሺͳ,Ͷ + Ͳ,Ͳͳͺ ∙ ͵ͷͲͺ ሻ ∙ Ͳ,ͷ͹Ͷ = ͳͻ͸ͻ,ͷ ˍʜ 

͵͵Ͷ,Ͷ ˍʜ < ͳͻ͸ͻ,ͷ ˍʜ  

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɩɪɢɤɪɟɩɥɹɸɳɢɯ ɷɥɟɦɟɧɬɵ ɪɟɲёɬɤɟ ɤ 
ɩɨɹɫɭ, ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

ሺܰ + Ͳ,ͷ݀ܯ௕ ሻ ∙ ቀͳ,Ͳ͸ + Ͳ,ͲͳͶ𝐷ݐ ቁ /𝑓݇𝑓ሺʹ݀௕ߚߙ𝑖𝑛ݏ sin ߙ + ݀ ൑  ௖ܴ௪𝑓ߛ

 

(ܰ + Ͳ,ͷ݀ܯ௕ ) ∙ ቀͳ,Ͳ͸ + Ͳ,ͲͳͶ𝐷ݐ ቁ 𝑓ߚߙ𝑖𝑛ݏ 𝑓݇ሺʹ݀௕/ sin ߙ + ݀ = ͵ͳͺ,ͺ ∙ ቀͳ,Ͳ͸ + Ͳ,ͲͳͶ ∙ ͵ͷͲͳ͵ ቁ ∙ Ͳ,ͷ͹ͶͲ,ͻ ∙ ͸ ∙ ቀʹ ∙ ͳͺͲͲ,ͷ͹Ͷ + ͳͺͲቁ= Ͳ,Ͳ͹͵ʹ ˍʜˏˏଶ = ͹͵,ʹ ʛʞ˃ ߛ௖ܴ௪𝑓 = ͳ ∙ ʹͳͷ ∙ ͳ = ʹͳͷ ʛʞ˃ ͹͵,ʹ ʛʞ˃ < ʹͳͷ ʛʞ˃  

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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3.4.7 Ɋɚɫɱɟɬ ɨɩɨɪɧɨɝɨ ɭɡɥɚ ɝɥɚɜɧɨɣ ɮɟɪɦɵ ɤɨɧɫɨɥɢ   

 
Ɋɢɫɭɧɨɤ 2.4.2 – Ɉɩɨɪɧɵɣ ɭɡɟɥ 

 
Ɋɚɫɱɟɬɧɚɹ ɧɨɪɦɚɥɶɧɚɹ ɫɠɢɦɚɸɳɚɹ ɫɢɥɚ N = 3320,8 ɤɇ. Ɇɚɬɟɪɢɚɥ 

ɲɚɪɧɢɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜ ɨɩɨɪɧɨɦ ɢ ɤɨɧɶɤɨɜɨɦ ɫɟɱɟɧɢɹɯ – ɫɬɚɥɶ ɋ345: Rlp = 
204 Ɇɉɚ; Ry = 330 Ɇɉɚ. 

Ɍɪɟɛɭɟɦɵɣ ɪɚɞɢɭɫ ɲɚɪɧɢɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɫɦɹɬɢɹ ɩɨ ɮɨɪɦɭɥɟ 

1,25 lp c

N
r

l R 
=

  
                                                                                        (2.4.5)  

                                                                          
ɝɞɟ l – ɞɥɢɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɲɚɪɧɢɪɚ (350ɦɦ); 

      γɫ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 
 

r = 2

258
2,78

1,25 35 2,12 / 1
ɬ ɫɦ

ɫɦ ɬ ɫɦ
=

  
.        

                                                                                                 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɢɧɢɦɚɸ ɫɬɟɪɠɟɧɶ ɞɢɚɦɟɬɪɨɦ d = 120 ɦɦ.  
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3.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 
 
3.5.1 ɋɜɟɞɟɧɢɹ ɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ, ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ, 

ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɇɚɦɟɱɚɟɦɵɣ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɨɛɴɟɤɬ: Ⱥɧɝɚɪ ɞɥɹ 

ɫɚɦɨɥɟɬɨɜ ɫ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɣ ɫɢɫɬɟɦɨɣ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ. Ƚɨɪɨɞ 
ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɨɛɨɢɯ ɛɟɪɟɝɚɯ ȿɧɢɫɟɹ ɧɚ ɫɬɵɤɟ Ɂɚɩɚɞɧɨɫɢɛɢɪɫɤɨɣ ɪɚɜɧɢɧɵ, 
ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɝɨ ɩɥɨɫɤɨɝɨɪɶɹ ɢ ɋɚɹɧɫɤɢɯ ɝɨɪ, ɜ ɤɨɬɥɨɜɢɧɟ, ɨɛɪɚɡɨɜɚɧɧɨɣ 
ɫɚɦɵɦɢ ɫɟɜɟɪɧɵɦɢ ɨɬɪɨɝɚɦɢ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ. ȼɵɫɨɬɚ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ — 
287 ɦɟɬɪɨɜ. 

ɋɨɝɥɚɫɧɨ ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɣɨɧɢɪɨɜɚɧɢɸ, ɪɚɣɨɧ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɩɨɥɨɠɟɧ ɜ ɩɪɟɞɟɥɚɯ ɧɚɞɩɨɣɦɟɧɧɨɣ ɬɟɪɪɚɫɵ ɪ. ȿɧɢɫɟɣ. ɇɚ 
ɩɟɪɢɨɞ ɢɡɵɫɤɚɧɢɣ ɬɟɪɪɢɬɨɪɢɹ ɩɥɨɳɚɞɤɢ ɫɩɥɚɧɢɪɨɜɚɧɚ, ɫɜɨɛɨɞɧɚ ɨɬ 
ɡɚɫɬɪɨɣɤɢ. 

Ɋɟɥɶɟɮ ɭɱɚɫɬɤɚ ɢɡɵɫɤɚɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɨɜɧɵɣ, ɢɫɤɭɫɫɬɜɟɧɧɨ 
ɫɩɥɚɧɢɪɨɜɚɧ ɧɚɫɵɩɧɵɦɢ ɝɪɭɧɬɚɦɢ. ȼɵɫɨɬɧɵɟ ɨɬɦɟɬɤɢ ɩɨ ɭɫɬɶɹɦ ɫɤɜɚɠɢɧ 
ɢɡɦɟɧɹɸɬɫɹ ɨɬ 165.7 ɞɨ 165.8 ɦ (ɫɢɫɬɟɦɚ ɜɵɫɨɬ ɝ. ɉɟɪɦɢ). 

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɛɨɥɶɲɨɣ ɝɨɞɨɜɨɣ (38ɨɋ) ɢ ɫɭɬɨɱɧɨɣ 
(12ɨ-14ɨɋ) ɚɦɩɥɢɬɭɞɨɣ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, ɫ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɨɣ ɫɬɨɪɨɧɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɫɭɪɨɜɵɣ, ɫɬɪɨɢɬɟɥɶɧɨ-
ɤɥɢɦɚɬɢɱɟɫɤɚɹ ɡɨɧɚ –1, ɩɨɞɪɚɣɨɧ 1ȼ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ. ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 
ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɢ ɫɨɫɬɚɜɥɹɟɬ 0.5ɨ-0.6ɨɋ. ɋɚɦɵɦ ɯɨɥɨɞɧɵɦ ɦɟɫɹɰɟɦ ɜ ɝɨɞɭ 
ɹɜɥɹɟɬɫɹ ɹɧɜɚɪɶ – ɦɢɧɭɫ 17ɨC, ɫɚɦɵɦ ɠɚɪɤɢɦ ɹɜɥɹɟɬɫɹ ɢɸɥɶ – ɩɥɸɫ 18.4ɨɋ. 
Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɦɢɧɭɫ 53ɨɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ ɩɥɸɫ 36ɨɋ. 

ɇɚɢɛɨɥɶɲɢɟ ɫɭɬɨɱɧɵɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚɛɥɸɞɚɸɬɫɹ ɜ 
ɢɸɧɟ-ɢɸɥɟ 8.3-8.1 ɨɋ, ɧɚɢɦɟɧɶɲɢɟ ɜ ɧɨɹɛɪɟ (2.2 ɨɋ) ɢ ɞɟɤɚɛɪɟ (1.6 ɨɋ). 

ɉɟɪɟɯɨɞ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 0ɨɋ ɨɫɟɧɶɸ ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɚɱɚɥɟ 
ɩɨɫɥɟɞɧɟɣ ɞɟɤɚɞɵ ɨɤɬɹɛɪɹ, ɜɟɫɧɨɣ ɜ ɩɟɪɜɨɣ ɞɟɤɚɞɟ ɚɩɪɟɥɹ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ 118 ɞɧɟɣ. 

Ɍɟɩɥɨɜɨɣ ɪɟɠɢɦ ɩɨɱɜɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɞɢɚɰɢɨɧɧɵɦ ɢ ɬɟɩɥɨɜɵɦ 
ɛɚɥɚɧɫɨɦ ɟɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɚɜɚ ɩɨɱɜɵ, ɟɟ ɜɥɚɠɧɨɫɬɢ, ɧɚɥɢɱɢɹ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ. 
Ƚɨɞɨɜɨɣ ɯɨɞ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɱɜɵ ɚɧɚɥɨɝɢɱɟɧ ɝɨɞɨɜɨɦɭ ɯɨɞɭ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ. Ɉɬɪɢɰɚɬɟɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɨɬɦɟɱɚɸɬɫɹ ɫ 
ɧɨɹɛɪɹ ɩɨ ɦɚɪɬ, ɩɨɥɨɠɢɬɟɥɶɧɵɟ – ɫ ɚɩɪɟɥɹ ɩɨ ɨɤɬɹɛɪɶ. 

Ɍɟɦɩɟɪɚɬɭɪɵ ɧɢɠɟ 0ɨɋɨɬɦɟɱɚɸɬɫɹ ɧɚ ɝɥɭɛɢɧɟ 20ɫɦ ɫ ɧɨɹɛɪɹ, ɧɚ ɝɥɭɛɢɧɟ 
40 ɢ 80ɫɦ - ɫ ɞɟɤɚɛɪɹ ɩɨ ɚɩɪɟɥɶ, ɚ ɧɚ ɝɥɭɛɢɧɟ 160ɫɦ - ɫ ɮɟɜɪɚɥɹ ɩɨ ɦɚɣ. 
ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 0ɨɋ ɜ ɫɭɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ 
ɤɨɥɟɛɥɟɬɫɹ ɨɬ 66 ɫɦ ɜ ɧɨɹɛɪɟ ɞɨ 276 ɫɦ ɜ ɦɚɪɬɟ. ɇɚ ɝɥɭɛɢɧɟ 320 ɫɦ ɫɪɟɞɧɢɟ 
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ɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɥɨɠɢɬɟɥɶɧɵ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɝɨɞɚ. ɇɨɪɦɚɬɢɜɧɚɹ 
ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɞɥɹ ɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 250ɫɦ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɧɚɫɵɳɟɧɢɹ 
ɜɨɡɞɭɯɚ ɜɨɞɹɧɵɦ ɩɚɪɨɦ. ɇɚɢɛɨɥɟɟ ɧɢɡɤɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ (53-62 %) 
ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɚɩɪɟɥɟ-ɢɸɧɟ, ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ (72-
76 %) ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɚɜɝɭɫɬɟ ɢ ɧɨɹɛɪɟ-ɞɟɤɚɛɪɟ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ 
ɜɨɡɞɭɯɚ 80 % ɢ ɛɨɥɟɟ ɫɥɭɠɢɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɜɥɚɠɧɵɯ ɞɧɟɣ, 30 % ɢ ɦɟɧɟɟ – 
ɡɚɫɭɲɥɢɜɵɯ. ɇɚɢɛɨɥɶɲɢɣ ɞɟɮɢɰɢɬ ɜɥɚɠɧɨɫɬɢ ɨɬɦɟɱɚɟɬɫɹ ɜ ɢɸɧɟ-ɢɸɥɟ. ɉɨ 
ɫɬɟɩɟɧɢ ɜɥɚɠɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɫɭɯɨɣ ɡɨɧɟ. 

ȼ ɫɭɦɦɟ ɡɚ ɝɨɞ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɢ ɫɧɟɝɚ ɦɨɠɟɬ ɢɫɩɚɪɢɬɶɫɹ 362 ɦɦ 
ɜɨɞɵ, ɚ ɩɪɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨɦ ɟɟ ɡɚɩɚɫɟ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɢɫɩɚɪɟɧɢɟ 
ɪɚɜɧɨ 639 ɦɦ. 

ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ ɨɱɟɧɶ ɪɟɞɤɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɪɚɡɭ. ɋɪɟɞɧɹɹ ɞɚɬɚ 
ɩɨɹɜɥɟɧɢɹ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ 16 ɨɤɬɹɛɪɹ, ɫɚɦɚɹ ɪɚɧɧɹɹ 4 ɫɟɧɬɹɛɪɹ, ɫɚɦɚɹ 
ɩɨɡɞɧɹɹ 9 ɧɨɹɛɪɹ. ɋɪɟɞɧɹɹ ɦɧɨɝɨɥɟɬɧɹɹ ɞɚɬɚ ɨɛɪɚɡɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɝɨ 
ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ 4 ɧɨɹɛɪɹ. ȼɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɪɚɡɧɵɟ ɝɨɞɵ 
ɤɨɥɟɛɥɟɬɫɹ, ɧɚɢɛɨɥɶɲɚɹ ɫɨɫɬɚɜɥɹɟɬ 69ɫɦ. ɋɪɟɞɧɹɹ ɞɚɬɚ ɫɯɨɞɚ ɫɧɟɠɧɨɝɨ 
ɩɨɤɪɨɜɚ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 4 ɚɩɪɟɥɹ, ɫɚɦɚɹ ɩɨɡɞɧɹɹ ɧɚ 20 ɦɚɹ, ɞɚɬɚ ɫɯɨɞɚ ɫɧɟɠɧɨɝɨ 
ɩɨɤɪɨɜɚ 1 ɦɚɹ. Ɋɚɣɨɧ ɝɨɥɨɥɟɞɧɨɫɬɢ – II , ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ – 10ɦɦ. 

ȼɟɬɟɪ ɢ ɪɟɠɢɦ ɜɟɬɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɵ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɟɝɨ ɫɟɡɨɧɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ. ɏɚɪɚɤɬɟɪɧɚ 
ɨɞɧɨɪɨɞɧɨɫɬɶ ɪɟɠɢɦɚ ɜɟɬɪɚ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɝɨɞɚ. ɉɪɟɨɛɥɚɞɚɸɳɟɟ 
ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɸɝɨ-ɡɚɩɚɞɧɨɟ ɢ ɡɚɩɚɞɧɨɟ, ɫɨɜɩɚɞɚɟɬ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɞɨɥɢɧɵ ɪ. ȿɧɢɫɟɣ. ɉɨɜɬɨɪɹɟɦɨɫɬɶ ɸɝɨ-ɡɚɩɚɞɧɵɯ ɜɟɬɪɨɜ ɜɟɥɢɤɚ ɜ ɬɟɱɟɧɢɟ 
ɜɫɟɝɨ ɝɨɞɚ (30-53%). ɇɚ ɷɬɢ ɠɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɢɯɨɞɹɬɫɹ ɢ ɧɚɢɛɨɥɶɲɢɟ ɫɪɟɞɧɢɟ 
ɫɤɨɪɨɫɬɢ. Ɇɢɧɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɞɨɫɬɢɝɚɟɬ ɜ ɢɸɥɟ ɢ ɚɜɝɭɫɬɟ 
(2.5-2.7 ɦ/ɫ). ɇɚɢɛɨɥɶɲɢɟ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ (4-5 ɦ/ɫ) ɩɪɢɯɨɞɹɬɫɹ ɧɚ 
ɚɩɪɟɥɶ, ɦɚɣ, ɨɤɬɹɛɪɶ ɢ ɧɨɹɛɪɶ. ȼ ɩɟɪɢɨɞ ɩɪɨɯɨɠɞɟɧɢɹ ɰɢɤɥɨɧɨɜ ɫɤɨɪɨɫɬɶ 
ɜɟɬɪɚ ɞɨɫɬɢɝɚɟɬ 8-11 ɦ/ɫ, ɨɬɞɟɥɶɧɵɟ ɩɨɪɵɜɵ ɛɵɜɚɸɬ ɞɨ 30 ɦ/ɫ. ɋɢɥɶɧɵɟ ɜɟɬɪɵ 
ɫɨ ɫɤɨɪɨɫɬɶɸ 15 ɦ/ɫ ɢ ɛɨɥɟɟ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɝɨɞɚ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ 
ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɨ ɦɟɬɟɨɫɬɚɧɰɢɢ Ʉɪɚɫɧɨɹɪɫɤ - ɨɩɵɬɧɨɟ ɩɨɥɟ 2.8ɦ/ɫ, ɜɟɬɪɨɜɨɣ 
ɪɚɣɨɧ - II . 

 
3.5.2 ɋɜɟɞɟɧɢɹ ɨɛ ɨɫɨɛɵɯ ɩɪɢɪɨɞɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

ɬɟɪɪɢɬɨɪɢɢ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɡɟɦɟɥɶɧɵɣ ɭɱɚɫɬɨɤ, 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɣ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɋɚɞɢɚɰɢɨɧɧɵɟ ɚɧɨɦɚɥɢɢ ɜ ɪɚɣɨɧɟ ɪɚɛɨɬ ɧɟ ɨɛɧɚɪɭɠɟɧɵ, ɪɚɞɢɚɰɢɨɧɧɚɹ 

ɨɛɫɬɚɧɨɜɤɚ ɧɚ ɦɟɫɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɨɠɟɬ ɛɵɬɶ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɚ ɤɚɤ 
ɛɥɚɝɨɩɪɢɹɬɧɚɹ. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɛɚɥɥɚɯ (ɫɟɣɫɦɢɱɧɨɫɬɶ) ɞɥɹ 
ɩɥɨɳɚɞɤɢ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɬɨɜ ɤɚɪɬ ɈɋɊ-97. ɋɨɝɥɚɫɧɨ ɩ. 
1.3* ɋɉ 14.13330.2011 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ ɪɟɲɟɧɢɟ ɨ 
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ɜɵɛɨɪɟ ɤɚɪɬɵ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɡɚɤɚɡɱɢɤɨɦ ɩɨ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ. ɋɨɝɥɚɫɧɨ ɤɚɪɬɟ 
Ⱥ - ɞɥɹ ɨɛɴɟɤɬɨɜ ɦɚɫɫɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 6 ɛɚɥɥɨɜ.  

 
3.5.3 ɋɜɟɞɟɧɢɹ ɨ ɩɪɨɱɧɨɫɬɧɵɯ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ  

ɝɪɭɧɬɚ ɜ ɨɫɧɨɜɚɧɢɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ɋɨɝɥɚɫɧɨ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɡɪɟɡɭ, ɜɵɩɨɥɧɟɧɧɨɦɭ ɞɨ 
ɝɥɭɛɢɧɵ 15 ɦ ɭɱɚɫɬɨɤ ɪɚɛɨɬ ɫɥɨɠɟɧ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ ɝɪɭɧɬɨɜ: 

ɂȽɗ 1 – ɋɭɝɥɢɧɨɤ ɬɜɟɪɞɵɣ, ɥɟɝɤɢɣ ɩɟɫɱɚɧɢɫɬɵɣ, ɩɪɨɫɚɞɨɱɧɵɣ W>0.150. 
Ƚɪɭɧɬ ɡɚɥɟɝɚɟɬ ɧɢɠɟ ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɢ ɞɨ ɝɥɭɛɢɧɵ 3,2 ɦ. 
Ɇɨɳɧɨɫɬɶ ɫɥɨɹ 3,0 ɦ. 

ɂȽɗ 2 – ɋɭɝɥɢɧɨɤ ɬɜɟɪɞɵɣ, ɥɟɝɤɢɣ, ɩɵɥɟɜɚɬɵɣ ɩɪɨɫɚɞɨɱɧɵɣ W>0.150. 
Ƚɪɭɧɬ ɡɚɥɟɝɚɟɬ ɫ ɝɥɭɛɢɧɵ 3,2 ɦ ɢ ɞɨ ɝɥɭɛɢɧɵ 8,3 ɦ. Ɇɨɳɧɨɫɬɶ ɫɥɨɹ 5,1 ɦ. 

ɂȽɗ 3 – ɉɟɫɨɤ ɦɟɥɤɢɣ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ, ɦɚɥɨɣ ɫɬɟɩɟɧɢ 
ɜɨɞɨɧɚɫɵɳɟɧɢɹ.  Ƚɪɭɧɬ ɡɚɥɟɝɚɟɬ ɫ ɝɥɭɛɢɧɵ 8,3-ɢ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɧɟ 
ɩɪɨɣɞɟɧ, ɜɫɤɪɵɬɚɹ ɦɨɳɧɨɫɬɶ ɫɥɨɹ 6,7 ɦ. 

 

3.5.4 ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɢɯ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɚɝɪɟɫɫɢɜɧɨɫɬɶ  
ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɢ ɝɪɭɧɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɚɬɟɪɢɚɥɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɡɟɦɧɨɣ ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞёɧɧɵɯ ɢɡɵɫɤɚɧɢɣ, ɜ ɬɨɥɳɟ ɝɪɭɧɬɨɜ ɞɨ ɪɚɡɜɟɞɚɧɧɨɣ 
ɝɥɭɛɢɧɵ 15 ɦ ɧɟ ɜɫɬɪɟɱɟɧɵ ɜɨɞɨɧɨɫɧɵɟ ɝɨɪɢɡɨɧɬɵ. 
 

 
 
3.5.5 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨɞɡɟɦɧɨɣ  

ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ɏɭɧɞɚɦɟɧɬ ɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɥɟɧɬɨɱɧɵɣ ɮɭɧɞɚɦɟɧɬ 
ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ. ȼɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ 900 ɦɦ. Ɏɭɧɞɚɦɟɧɬ ɢɦɟɟɬ 
ɫɬɭɩɟɧɶ ɜɵɥɟɬɨɦ 150 ɦɦ ɢ ɜɵɫɨɬɨɣ 300 ɦɦ. ɒɢɪɢɧɚ ɨɫɧɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 
800 ɦɦ, ɲɢɪɢɧɚ ɜɟɪɯɚ ɮɭɧɞɚɦɟɧɬɚ 500 ɦɦ ɩɨɞ ɦɨɧɨɥɢɬɧɭɸ ɫɬɟɧɭ. 

Ɏɭɧɞɚɦɟɧɬ ɜɵɩɨɥɧɟɧ ɢɡ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ20, ɦɚɪɤɚ ɩɨ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ W4, ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ F150.  

ɉɨɞ ɪɨɫɬɜɟɪɤɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɞɝɨɬɨɜɤɚ ɢɡ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ7,5 δ=100 
ɦɦ.  

Ɋɨɫɬɜɟɪɤ ɚɪɦɢɪɨɜɚɧ ɚɪɦɚɬɭɪɨɣ ɤɥ. A 500ɋ.  
Ɂɞɚɧɢɟ ɢɦɟɟɬ ɰɨɤɨɥɶɧɵɣ ɷɬɚɠ. Ɉɬɦɟɬɤɚ ɩɨɥɚ ɰɨɤɨɥɶɧɨɝɨ ɷɬɚɠɚ -2,600. 
 
3.5.6 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
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ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɨɛɴɟɤɬ Ⱥɧɝɚɪ ɞɥɹ ɫɚɦɨɥёɬɨɜ ɫ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɣ 

ɫɢɫɬɟɦɨɣ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ. 
 

 

Ɋɢɫɭɧɨɤ 3.1 - ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 
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6
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1,
60
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0,
60

 

18
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- - - - 1,
8 

31
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ɝɞɟ W - ɜɥɚɠɧɨɫɬɶ;  - ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ; s - ɩɥɨɬɧɨɫɬɶ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ 

ɝɪɭɧɬɚ; d - ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; ɟ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ ɝɪɭɧɬɚ; Sr - 
ɫɬɟɩɟɧɶ ɜɨɞɨɧɚɫɵɳɟɧɢɹ; γ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ; sb - ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ, 
ɧɢɠɟ ɭɪɨɜɧɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ;  WɊ - ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɪɚɫɤɚɬɵɜɚɧɢɹ; WL - 
ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɬɟɤɭɱɟɫɬɢ; IL - ɩɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ; Iɪ – ɱɢɫɥɨ 
ɩɥɚɫɬɢɱɧɨɫɬɢ; ɫ – ɭɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ; φ - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ;  E 
– ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ; Ro – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ.  
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3.5.7 Ⱥɧɚɥɢɡ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ 

1. ɋ ɩɨɜɟɪɯɧɨɫɬɢ ɫɥɨɠɟɧ ɧɚɫɵɩɧɨɣ ɝɪɭɧɬ (0,2 ɦ.). 
2. Ƚɪɭɧɬɵ №2 ɢ №3 ɩɪɨɫɚɞɨɱɧɵɟ. 
3. ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɧɟ ɨɛɧɚɪɭɠɟɧɵ. 
4. Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɪɚɜɧɚ: df = df,n·kh = 

1,72·0,6 = 1,03 ɦ, ɝɞɟ df,n – ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ 
ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ: – 172 ɫɦ ɞɥɹ ɫɭɝɥɢɧɤɨɜ, kh = 0,6 – ɤɨɷɮɮɢɰɢɟɧɬ, 
ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɫɨɨɪɭɠɟɧɢɹ, ɬɚɛɥ. 5.2 
ɋɉ22.13330.2016. 

 
3.5.8 ɇɚɝɪɭɡɤɚ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɇɚɝɪɭɡɤɢ ɧɚ ɜɟɪɯɧɢɣ ɨɛɪɟɡ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɤɨɥɨɧɧɵ ɜɨɡɶɦɟɦ ɢɡ 

ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɜ ɩɪɨɝɪɚɦɦɟ SCAD. N= 7475,2 ɤɇ, M= 2372,1 ɤɇ∙ɦ, Q= 412 
ɤɇ. 

 
3.5.9 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ 

Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ dp ɩɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɨɣ ɢɡ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ. Ɉɬɦɟɬɤɚ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ 0,000. ȼɵɫɨɬɭ 
ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɦ hp = 1,2 ɦ. Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ dp= -1,200 ɦ.  

Ɉɬɦɟɬɤɭ ɝɨɥɨɜɵ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ – 0,900 ɦ. Ɉɬɦɟɬɤɚ ɝɨɥɨɜɵ ɩɨɫɥɟ 
ɪɚɡɛɢɜɤɢ -1,150. Ɂɚɞɟɥɤɚ ɫɜɚɢ ɜ ɪɨɫɬɜɟɪɤ ɩɪɨɢɫɯɨɞɢɬ ɧɚ 300 ɦɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɩɪɢɧɢɦɚɟɦ ɝɪɭɧɬ: ɩɟɫɨɤ ɤɪɭɩɧɵɣ. 
Ɂɚɝɥɭɛɥɟɧɢɟ ɫɜɚɣ ɜ ɩɟɫɨɤ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,0 ɦ, ɩɨɷɬɨɦɭ ɞɥɢɧɭ 

ɫɜɚɣ ɩɪɢɧɢɦɚɟɦ 10 ɦ. ɋ100.30.  
Ɉɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ –10,900ɦ. 
ɋɟɱɟɧɢɟ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ 300300 ɦɦ. 
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3.5.10 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ

 
Ɋɢɫɭɧɨɤ 3.2 - ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚɛɢɜɧɨɣ ɫɜɚɢ ɜ ɝɪɭɧɬɟ 

 
Ɍɚɤ ɤɚɤ ɫɜɚɹ ɨɩɢɪɚɟɬɫɹ ɧɚ ɫɠɢɦɚɟɦɵɣ ɝɪɭɧɬ, ɨɧɚ ɹɜɥɹɟɬɫɹ ɜɢɫɹɱɟɣ ɫɜɚɟɣ, 

ɪɚɛɨɬɚɸɳɟɣ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɢ ɡɚ ɫɱɟɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɢɫɹɱɢɯ ɫɜɚɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Fୢ =  γ˔ሺγୡୖRA + u∑γୡff୧h୧ሻ = ͳ,Ͳሺͳ,Ͳ ∙ ͹͹ͻͲ ∙ Ͳ,Ͳͻ + ͳ,ʹ ∙ Σ ͳ,Ͳ ∙ ͳ͸͹,ʹͺሻ =ͻͲͳ,ͺ͵ ˍʜ,                                                                                        (3.1) 

ɝɞɟ γ˔ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɪɚɜɧɵɣ 1,0; R – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, 
ɩɪɢɧɢɦɚɟɦɨɟ 7790 ɤɉɚ, ɫɨɝɥɚɫɧɨ ɬɚɛɥ.7.2 [2]; Ⱥ = 0,09 ɦ2– ɩɥɨɳɚɞɶ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; γୡୖ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨɞ 
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ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɫɜɚɣ, ɩɨɝɪɭɠɟɧɧɵɯ ɡɚɛɢɜɤɨɣ, ɪɚɜɧɵɣ 
1,0; ɢ = 1,2 ɦ – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; γୡf- ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ 
ɪɚɛɨɬɵ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɫɜɚɣ, ɩɨɝɪɭɠɟɧɧɵɯ 
ɡɚɛɢɜɤɨɣ, ɪɚɜɧɵɣ 1,0; f୧ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɤɉɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ.7.3 
[2]; h୧ - ɬɨɥɳɢɧɚ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɦ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ.3.2.  

Ɍɚɛɥɢɰɚ 3.2 - Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ 

 
Ⱦɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɫɨɫɬɚɜɢɬ Fୢ γ୩ =  ͻͲͳ,ͺ͵ ͳ,Ͷ = ͸ͶͶ,ͳ͸ ˍʜ,⁄⁄  ɝɞɟ γ୩= 1,4 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɜɚɢ 

ɩɨ ɧɚɝɪɭɡɤɟ. Ɉɝɪɚɧɢɱɢɦ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɤɚɟɦɨɣ ɧɚɝɪɭɡɤɢ ɞɨ 600 ɤɇ. 
 

3.5.11 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɜɚɣ ɢ ɪɚɡɦɟɳɟɧɢɟ ɢɯ ɜ ɮɭɧɞɚɦɟɧɬɟ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: n =  ΣNFୢ γ୩⁄ − Ͳ,ͻ ∙ d୮ ∙ γୡ୮ = ͹Ͷ͹ͷ,ʹ͸ͲͲ − Ͳ,ͻ ∙ ͳ,ʹ ∙ ʹͲ = ͳͳ,ͻ ≈ ͳʹ ˔˅˃ˌ, 
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ɝɞɟ ΣN =  N୫ୟ୶ = ͸ͻͺͳ ɤɇ - ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, Fୢ γ୩⁄  - ɞɨɩɭɫɤɚɟɦɚɹ 
ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ, Ͳ,ͻ ∙ d୮ ∙ γୡ୮- ɧɚɝɪɭɡɤɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ, ɦ2, Ͳ,ͻ – 
ɩɥɨɳɚɞɶ ɪɨɫɬɜɟɪɤɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ, ɦ2, d୮= 1,2 ɦ – ɝɥɭɛɢɧɚ 
ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ, γୡ୮= 20 ɤɇ/ɦ – ɭɫɪɟɞɧɟɧɧɵɣ ɫɪɟɞɧɢɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ 
ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ. 

Ɋɚɫɫɬɚɧɨɜɤɭ ɫɜɚɣ ɜ ɤɭɫɬɟ ɩɪɢɧɢɦɚɟɦ ɢɫɯɨɞɹɬ ɢɡ ɭɫɥɨɜɢɹ ɪɢɫ. 3.4. 

 
Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ ɪɚɫɫɬɚɧɨɜɤɢ ɫɜɚɣ 

 
Ɋɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɫ ɭɱɟɬɨɦ ɫɜɟɫɚ ɟɝɨ ɡɚ ɧɚɪɭɠɧɵɟ ɝɪɚɧɢ ɫɜɚɣ - 

5100ɯ3000ɦɦ. 

3.5.12 ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɪɨɫɬɜɟɪɤɚ NI′ =  N୫ୟ୶ + N˓  = N୫ୟ୶ + b୮ ∙ l୮ ∙ d୮ ∙ γୡ˓ ∙ γ୬ = ͹Ͷ͹ͷ,ʹ + ʹ,Ͷ ∙ ͵,͵ ∙ ͳ,ʹ ∙ ʹͲ ∙ͳ,ͳ = ͹ͳͻͲ ˍʜ;  MI′ =  Mୡ୭୭୫ + Qୡ୭୭୫ ∙ h୮ = ʹ͵͹ʹ,ͳ + Ͷͳʹ ∙ ͳ,ʹ = ʹͺ͸͸,ͷ ˍʜ; QI′ =  Qୡ୭୭୫ = Ͷͳʹ ˍʜ. 
3.5.13 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɫɜɚɢ ɢ ɩɪɨɜɟɪɤɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɫɜɚɣ 
ɉɪɨɜɟɪɢɦ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɣ: { N˔˅ ൑ Fୢ γ୩⁄ ;N˔˅̱˓ ൑ ͳ,ʹ Fୢ γ୩;⁄N˔˅̱˓ ൒ Ͳ ;  

ɝɞɟ N˔˅̱˓ - ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɤɪɚɣɧɟɝɨ ɪɹɞɚ. N˔˅ = ୒′୬ ± ୑x∙୷Σ(୷iమ) ;  (3.2) 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ; y – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ ɞɨ ɨɫɢ 
ɫɜɚɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɢɥɢɟ, ɦ; y୧ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɤɭɫɬɚ ɞɨ ɤɚɠɞɨɣ 
ɫɜɚɢ, ɦ. 
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Σ(y୧ଶ) = yଵଶ + yହଶ + yଽଶ + yଶଶ + y଺ଶ + yଵ଴ଶ + yଷଶ + y଻ଶ + yଵଵଶ + yସଶ + yଶ଼ + yଵଶଶ= ͵͵,͹ͷ ˏଶ 

 
Ɋɢɫɭɧɨɤ 3.4 – ɋɯɟɦɚ ɪɚɫɫɬɨɹɧɢɣ ɨɬ ɨɫɢ ɤɭɫɬɚ ɞɨ ɤɚɠɞɨɣ ɢɡ ɫɜɚɣ 

 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɫɜɟɞɟɦ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɜ ɬɚɛɥ.3.3. 

Ɍɚɛɥɢɰɚ 3.3 ɇɚɝɪɭɡɤɢ ɧɚ ɫɜɚɢ 

№ɫɜɚɢ 
I ɤɨɦɛɢɧɚɰɢɹ Fୢ γ୩⁄ (ͳ,ʹ Fୢ γ୩⁄ ), ɤɇ 
Nɫɜ ,ɤɇ 

1,5,9 831,5 (840) 

2,6,10 704,1 (840) 

3,7,11 576,6 (840) 

4,8,12 449,3 (840) 

ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɣ ɨɛɟɫɩɟɱɟɧɚ. Ɉɫɬɚɜɥɹɟɦ 
12 ɫɜɚɣ. 

 
3.5.14 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ 

 
Ʉɨɥɨɧɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ ɫɟɱɟɧɢɟɦ 1100ɯ1100 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɪɨɫɬɜɟɪɤ 

ɪɚɡɦɟɪɚɦɢ 5100ɯ3000. ɋɜɹɡɶ ɫ ɪɨɫɬɜɟɪɤɨɦ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɡɚɤɥɚɞɧɵɟ 
ɚɪɦɚɬɭɪɧɵɟ ɫɬɟɪɠɧɢ ɞɢɚɦɟɬɪɨɦ 25 ɦɦ. ȼɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ 1200 ɦɦ. 
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Ɋɢɫɭɧɨɤ 3.5 – ɋɯɟɦɚ ɪɨɫɬɜɟɪɤɚ ɫ ɨɛɨɡɧɚɱɟɧɢɟɦ ɪɚɡɦɟɪɨɜ 

 
3.5.15 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ 
 
ɋɭɬɶ ɩɪɨɜɟɪɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ ɧɟ 

ɩɪɟɜɵɫɢɥɚ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɨ ɝɪɚɧɹɦ ɩɢɪɚɦɢɞɵ 
ɩɪɨɞɚɜɥɢɜɚɧɢɹ.  

ɉɪɨɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 F ൑ ଶ∙ୖb౪∙୦౥౦஑ [୦౥౦ୡభ ሺbˍ + cଶሻ + ୦౥౦ୡమ ሺlˍ + cଵሻ] ;   
 

ɝɞɟ F = 2(N˔˅ଵ + N˔˅ହ + N˔˅ଽ) = 4989 ɤɇ - ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ; 
       Rୠ୲= 900 ɤɉɚ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ ɞɥɹ ɤɥɚɫɫɚ 
ɛɟɬɨɧɚ ȼ20; 
        h୭୮ - ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ; 
        Ƚ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɚɫɬɢɱɧɭɸ ɩɟɪɟɞɚɱɭ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ N 
ɱɟɪɟɡ ɫɬɟɧɤɢ ɫɬɚɤɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
 Ƚ =  ͳ − Ͳ,Ͷ ∙ Rୠ୲ ∙ AୡNˍ = ͳ − Ͳ,Ͷ ∙ ͻͲͲ ∙ ʹሺͲ,͵ + Ͳ,͵ሻͲ,ͺͷͶͻͺͻ = Ͳ,ͻʹ > Ͳ,ͺͷ. 

 
ɉɪɢɧɢɦɚɟɦ Ƚ = Ͳ,ͻʹ. 
 bˍ, lˍ - ɪɚɡɦɟɪɵ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ, ɦ; cଵ, cଶ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɪɚɧɟɣ 

ɤɨɥɨɧɧɵ ɞɨ ɝɪɚɧɟɣ ɨɫɧɨɜɚɧɢɹ ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ, ɦ, ɩɪɢɧɢɦɚɸɬɫɹ ɧɟ 
ɛɨɥɟɟ h୭୮ = 1,2 – 0,05 = 1,15 ɦ ɢ ɧɟ ɦɟɧɟɟ 0,4 h୭୮ = 0,46 ɦ. ɉɪɢɧɢɦɚɟɦ cଵ= 0,75 
ɦ, cଶ = 0,46 ɦ. 
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Ɋɢɫɭɧɨɤ 3.6 – ɋɯɟɦɚ ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ F = Ͷͻͺͻ ˍʜ ൑ ʹ ∙ ͻͲͲ ∙ ͳ,ͳͷͲ,ͻʹ [ͳ,ͳͷͲ,͹ͷ ሺͳ,ͳ + Ͳ,Ͷ͸ሻ + ͳ,ͳͷͲ,Ͷ͸ ሺͳ,ͳ + Ͳ,͹ͷሻ]= ͹ͷͺ͵,ͻ ˍʜ 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. Ɉɫɬɚɜɥɹɟɦ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ20. 
 

3.5.16 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɪɦɢɪɨɜɚɧɢɹ 

Ɋɚɫɫɱɢɬɚɟɦ ɢ ɡɚɩɪɨɟɤɬɢɪɭɟɦ ɚɪɦɚɬɭɪɭ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ.  
ɉɨɞ ɞɚɜɥɟɧɢɟɦ ɨɬɩɨɪɚ ɝɪɭɧɬɚ ɮɭɧɞɚɦɟɧɬ ɢɡɝɢɛɚɟɬɫɹ, ɜ ɫɟɱɟɧɢɹɯ 

ɜɨɡɧɢɤɚɸɬ ɦɨɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ, ɫɱɢɬɚɹ ɫɬɭɩɟɧɢ ɪɚɛɨɬɚɸɳɢɦɢ ɤɚɤ 
ɤɨɧɫɨɥɶ, ɡɚɳɟɦɥɟɧɧɚɹ ɜ ɬɟɥɟ ɮɭɧɞɚɦɟɧɬɚ, ɩɨ ɮɨɪɦɭɥɟ: M୶୧ =  N˔˅୧x୧, M୷୧ =  N˔˅୧y୧, 
ɝɞɟ N˔˅୧– ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ, ɤɇ; x୧, y୧ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ 
ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ ɤɨɧɫɨɥɢ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ.  
 

 
 

Ɋɢɫɭɧɨɤ 3.7 – ɋɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɚɪɦɢɪɨɜɚɧɢɹ ɪɨɫɬɜɟɪɤɚ 
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ɉɨ ɜɟɥɢɱɢɧɟ ɦɨɦɟɧɬɨɜ ɜ ɤɚɠɞɨɦ ɫɟɱɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɣ 

ɚɪɦɚɬɭɪɵ: Aୱ୧ =  ୑iξ୦౥iୖ౩,    (3.4) 

ɝɞɟ h୭୧- ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɤɚɠɞɨɝɨ ɫɟɱɟɧɢɹ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 
ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɫɟɱɟɧɢɹ ɞɨ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ:  

ɞɥɹ ɫɟɱɟɧɢɹ 1-1:  h୭ଶ = h − Ͳ,Ͳͷ = Ͳ,͸ − Ͳ,Ͳͷ = Ͳ,ͷͷ ˏ; 
ɞɥɹ ɫɟɱɟɧɢɹ 2-2:  h୭ଶ = h − Ͳ,Ͳͷ = ͳ,ʹ − Ͳ,Ͳͷ = ͳ,ͳͷ ˏ; 
ɞɥɹ ɫɟɱɟɧɢɹ 1’-1’:  h୭ଶ′ = h − Ͳ,Ͳͷ = Ͳ,͸ − Ͳ,Ͳͷ = Ͳ,ͷͷ ˏ; 
ɞɥɹ ɫɟɱɟɧɢɹ 2’-2’:  h୭ଶ′ = h − Ͳ,Ͳͷ = ͳ,ʹ − Ͳ,Ͳͷ = ͳ,ͳͷ ˏ; Rୱ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ, ɞɥɹ ɚɪɦɚɬɭɪɵ Ⱥ-III  - Rୱ = 365 

Ɇɉɚ;  Ɍ - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ: Ƚ୫ =  ୑iୠi୦౥iమ ୖb,   (3.5) b୧ – ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ. Rୠ- ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɨɫɟɜɨɟ ɫɠɚɬɢɸ, ɞɥɹ ɛɟɬɨɧɚ ȼ20 - Rb = 
11,5 Ɇɉɚ. 

Ɇɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɹɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ:  
Ɇɯi = Nɫɜixi ɢ Ɇɭi = Nɫɜiɭi, ɬɨɝɞɚ  
Ɇ 1-1 = (831,5⸱3) ⸱1,5= 3741,8 ɤɇɦ 
Ɇ 2-2 = (831,5⸱3) ⸱1,7= 4240,7 ɤɇɦ 
Ɇ`1-1 = (831,5+704,1+576,6+449,3) ⸱0,45 = 1152,7 ɤɇɦ 
Ɇ`2-2 = (831,5+704,1+576,6+449,3) ⸱0,65= 1664,9 ɤɇɦ 

 
Ɍɚɛɥɢɰɚ 3.4 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɚɪɦɢɪɨɜɚɧɢɹ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ. 

ɋɟɱɟɧɢɟ Ɇ, ɤɇ·ɦ Ƚ୫ Ɍ h୭୧, ɦ As , ɫɦ2 

1-1 3741,8 0,2109 0,88 0,55 211,8 

2-2 4240,7 0,0547 0,97 1,15 104,1 

1’-1’ 1152,7 0,0650 0,965 0,55 59,5 

2’-2’ 1664,9 0,0215 0,987 1,15 40,2 

 
ɂɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ ɞɥɹ ɫɟɬɤɢ ɋ-1 ɩɪɢɧɢɦɚɟɦ ɲɚɝ 

ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 200 ɦɦ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫɟɬɤɚ ɋ-1 ɢɦɟɟɬ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ l - 26ø25 Ⱥ-III ɫ As = 127,6 ɫɦ2, ɜ ɧɚɩɪɚɜɥɟɧɢɢ b - 15ø16 Ⱥ-III ɫ As 
= 30,17 ɫɦ2 – ɬɚɤɢɯ ɫɟɬɨɤ ɋ1 ɭɤɥɚɞɵɜɚɟɬɫɹ ɞɜɟ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ. Ⱦɥɢɧɵ 
ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 2900 ɦɦ ɢ 5000 ɦɦ.  



55 

 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɞɟɮɨɪɦɚɰɢɣ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɜɨɡɧɢɤɚɸɳɢɯ 
ɨɬ ɞɚɜɥɟɧɢɹ ɨɩɨɪɧɨɣ ɛɚɡɵ ɤɨɥɨɧɧɵ, ɭɫɬɪɚɢɜɚɟɦ ɫɟɬɤɭ ɋ-3 ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 
ɮɭɧɞɚɦɟɧɬɚ. ɒɚɝ ɚɪɦɚɬɭɪɵ ɩɪɢɧɢɦɚɟɦ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 200 ɦɦ. Ⱦɥɢɧɵ 
ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ 1400 ɦɦ. ɢ ɞɢɚɦɟɬɪɨɦ ø12.  

 
3.5.17 ɉɨɞɛɨɪ ɫɜɚɟɛɨɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬ ɨɬɤɚɡɚ 

Ʉɪɢɬɟɪɢɹɦɢ ɤɨɧɬɪɨɥɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɹɜɥɹɸɬɫɹ 
ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɢ ɨɬɤɚɡ.  

Ⱦɥɹ ɡɚɛɢɜɤɢ ɫɜɚɣ ɜɵɛɢɪɚɟɦ ɬɪɭɛɱɚɬɵɣ ɞɢɡɟɥɶ ɦɨɥɨɬ ɋ-996.  
Ɉɩɪɟɞɟɥɟɧɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɞɬɜɟɪɠɞɟɧɚ ɩɪɢ 

ɡɚɛɢɜɤɟ ɞɨɫɬɢɠɟɧɢɟɦ ɫɜɚɟɣ ɪɚɫɱɟɬɧɨɝɨ ɨɬɤɚɡɚ Sa, ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

                                        (3.6)         
ɝɞɟ Ed – ɪɚɫɱɟɬɧɚɹ ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɨɥɨɬɚ, 45,4 ɤȾɠ; 

m1 – ɩɨɥɧɚɹ ɦɚɫɫɚ ɦɨɥɨɬɚ, 3,65 ɬ; 
m2 – ɦɚɫɫɚ ɫɜɚɢ, 2,7 ɬ; 
m3 – ɦɚɫɫɚ ɧɚɝɨɥɨɜɧɢɤɚ = 0,2 ɬ; 
A – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ2 (Ⱥ=0,09 ɦ2); 
η – ɤɨɷɮɮɢɰɢɟɧɬ (ɞɥɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɜɚɣ - 1500 ɤɇ/ɦ2); 
Fd – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ 901,83 ɤɇ.  
Ɂɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɨɬɤɚɡɚ ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ 0,002ɦ, ɠɟɥɚɬɟɥɶɧɨ ɜ 

ɢɧɬɟɪɜɚɥɟ 0,005-0,01ɦ; ɩɪɢ ɡɧɚɱɟɧɢɢ ɦɟɧɶɲɟ 0,002ɦ ɩɪɢɦɟɧɹɸɬ ɦɨɥɨɬ ɫ 
ɛɨɥɶɲɟɣ ɦɚɫɫɨɣ ɭɞɚɪɧɨɣ ɱɚɫɬɢ. 

Ⱦɥɹ ɡɚɛɢɜɤɢ ɢɫɩɨɥɶɡɭɟɦ   ɋ - 996 ɞɢɡɟɥɶ-ɦɨɥɨɬ  
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɨɬɤɚɡ:  
 ܵɚ = Ͷͷ,Ͷ ⋅ ͳͷͲͲ ⋅ Ͳ,ͲͻͻͲͳ,ͺ͵ ∙ ሺͻͲͳ,ͺ͵ + ͳͷͲͲ ⋅ Ͳ,Ͳͻሻ ⋅ ͵,͸ͷ + Ͳ,ʹ ∙ ሺʹ,͹ + Ͳ,ʹሻ͵,͸ͷ + ʹ,͹ + Ͳ,ʹ = Ͳ,ͲͲͶʹɦ 

 
 Ɋɚɫɱɟɬɧɵɣ ɨɬɤɚɡ ɫɜɚɢ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ ɛɨɥɶɲɟ 0,002 ɦ. 
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3.5.18 ɉɨɞɫɱɟɬ ɨɛɴɟɦɨɜ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ 
 

Ɍɚɛɥɢɰɚ 3.5 – ɋɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ  ɧɚ 
ɡɚɛɢɜɧɵɯ ɫɜɚɹɯ 

  
3.5.19 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 

ȼɵɫɨɬɭ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɦ hp = 1,2 ɦ. Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 
dp= -1,200 ɦ.  

Ɉɬɦɟɬɤɭ ɝɨɥɨɜɵ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ – 1,150 ɦ. Ɂɚɞɟɥɤɚ ɫɜɚɢ ɜ ɪɨɫɬɜɟɪɤ 
ɩɪɨɢɫɯɨɞɢɬ ɧɚ 50 ɦɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɩɪɢɧɢɦɚɟɦ ɝɪɭɧɬ: ɩɟɫɨɤ ɤɪɭɩɧɵɣ. 
Ɂɚɝɥɭɛɥɟɧɢɟ ɫɜɚɣ ɜ ɩɟɫɨɤ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,0 ɦ. Ⱦɥɢɧɭ ɫɜɚɣ 

ɩɪɢɧɢɦɚɟɦ 10 ɦ. 
Ɉɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ –11,150ɦ. 
Ⱦɢɚɦɟɬɪ ɫɜɚɢ 600 ɦɦ. 
 
3.5.20 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ 
 

ɇ
ɨɦ

ɟɪ
 

ɪɚ
ɫɰ

ɟɧ
ɨɤ

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ȿɞ
ɢɧ

ɢɰ
ɵ 

ɢɡ
ɦɟ

ɪɟ
ɧɢ

ɹ 

Ɉ
ɛɴ

ɟɦ
 ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ∙ɱ 

ȿɞɢ- 
ɧɢɰɵ 

ȼɫɟɝɨ 
ȿɞɢ- 
ɧɢɰɵ 

ȼɫɟɝɨ 

ɋɐɆ441-300 ɋɬɨɢɦɨɫɬɶ ɫɜɚɣ ɦ3 10,8 1809,2 19539,4 - - 

Ƚɗɋɇ05-01-002-06 
Ɂɚɛɢɜɤɚ ɫɜɚɣ ɜ 
ɝɪɭɧɬ 

ɦ3 10,8 573,1 6189,5 4 39,36 

Ƚɗɋɇ 05-01-006-01 ɋɪɭɛɤɚ ɝɨɥɨɜ ɫɜɚɣ ɫɜɚɹ 12 115,5 1386 1,4 16,8 

Ƚɗɋɇ 06-01-001-01 
ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɞɝɨɬɨɜɤɢ ɢɡ 
ɛɟɬɨɧɚ ȼ7,5 

100  ɦ3 0,017 6429,8 109,3 180 3,06 

Ƚɗɋɇ 06-01-001-06 
ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɨɝɨ 
ɪɨɫɬɜɟɪɤɚ 

100  ɦ3 0,1053 15135 1593,7 610,6 64,29 

ɋɐɆ 204-0025 
Ⱥɪɦɚɬɭɪɚ 
ɪɨɫɬɜɟɪɤɚ 

ɬ 0,73 10927 7976,7 - - 

ɂɬɨɝɨ: 42984,1 - 123,5 
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Ɋɢɫɭɧɨɤ 3.8 - ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɭɪɨɧɚɛɢɜɧɨɣ ɫɜɚɢ ɜ ɝɪɭɧɬɟ 
 
Ɍɚɤ ɤɚɤ ɫɜɚɹ ɨɩɢɪɚɟɬɫɹ ɧɚ ɫɠɢɦɚɟɦɵɣ ɝɪɭɧɬ, ɨɧɚ ɹɜɥɹɟɬɫɹ ɜɢɫɹɱɟɣ ɫɜɚɟɣ, 

ɪɚɛɨɬɚɸɳɟɣ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɢ ɡɚ ɫɱɟɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

Ɉɩɪɟɞɟɥɹɟɦ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɩɨ ɝɪɭɧɬɭ, ɫɨɝɥɚɫɧɨ ɩ.7.2.7 [2]: 
Fd=γc∙(γcR∙R∙A+u·γcfΣ fi·hi)                                                                             
ɝɞɟ γɫ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ; 
γcR =1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞ ɧɢɠɧɢɦ 

ɤɨɧɰɨɦ ɢ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɟ ɫɩɨɫɨɛ ɩɨɝɪɭɠɟɧɢɹ ɢ 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɫɜɚɣ ɦɚɪɨɤ ɋ;      

R – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, ɤɉɚ, 
ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ (3.7): 

 
R = 0,75α4(α1γ'1d + α2α3γ1h))  
R = 0,75∙0,26(34,6⸱18,4⸱0,6+64⸱0,68⸱18,9⸱10,9) = 1810,35 ɤɉɚ  (3.7) 
 
ɝɞɟ α1, α2, α3, α4 — ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ 

ɬɚɛɥɢɰɟ 7.7 [2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 
ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦɨɝɨ ɫ ɜɜɟɞɟɧɢɟɦ ɩɨɧɢɠɚɸɳɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ, 
ɪɚɜɧɨɝɨ 0,9;  
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γ'1 — ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ, ɤɇ/ɦ3, ɜ ɨɫɧɨɜɚɧɢɢ 
ɫɜɚɢ (ɩɪɢ ɜɨɞɨɧɚɫɵɳɟɧɧɵɯ ɝɪɭɧɬɚɯ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ);  

γ1 — ɨɫɪɟɞɧɟɧɧɨɟ (ɩɨ ɫɥɨɹɦ) ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ 
ɝɪɭɧɬɨɜ, ɤɇ/ɦ3, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɵɲɟ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ (ɩɪɢ 
ɜɨɞɨɧɚɫɵɳɟɧɧɵɯ ɝɪɭɧɬɚɯ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ);  

d — ɞɢɚɦɟɬɪ, ɦ, ɧɚɛɢɜɧɨɣ ɢ ɛɭɪɨɜɨɣ ɫɜɚɣ, ɞɢɚɦɟɬɪ ɭɲɢɪɟɧɢɹ (ɞɥɹ ɫɜɚɢ ɫ 
ɭɲɢɪɟɧɢɟɦ), ɫɜɚɢ-ɨɛɨɥɨɱɤɢ ɢɥɢ ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ ɞɥɹ ɫɜɚɢ-ɫɬɨɥɛɚ, 
ɨɦɨɧɨɥɢɱɟɧɧɨɝɨ ɜ ɝɪɭɧɬɟ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɦ ɪɚɫɬɜɨɪɨɦ;  

h — ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ, ɦ, ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ ɢɥɢ ɟɟ ɭɲɢɪɟɧɢɹ. 
A = πR2= 0,28 ɦ2 – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; 
u = 2πR = 1,88 ɦ – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; 
γcf = 1 (ɞɥɹ ɜɢɫɹɱɟɣ ɡɚɛɢɜɧɨɣ)– ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɧɚ 

ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ. Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ.3.6.  

Ɍɚɛɥɢɰɚ 3.6 - Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ 10 ɦ. 

 
γɫ = 1; 
γcR =1;      
γcf = 1 [2, ɩ. 7.2.6]; 
d = 0,6 ɦ – ɞɢɚɦɟɬɪ ɫɜɚɢ; 
R – ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥ. 7.8 [1].  



59 

 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

Fd =1810,35∙0,28+1,88·183,9 = 852,63 ɤɇ 

Ⱦɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɫɨɫɬɚɜɢɬ Fୢ γ୩ =  ͸Ͳͻ⁄  
ɝɞɟ γ୩= 1,4 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɜɚɢ ɩɨ ɧɚɝɪɭɡɤɟ. Ɉɝɪɚɧɢɱɢɦ ɡɧɚɱɟɧɢɟ 
ɞɨɩɭɫɤɚɟɦɨɣ ɧɚɝɪɭɡɤɢ ɞɨ 600 ɤɇ. 

 
3.5.21 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɜɚɣ ɢ ɪɚɡɦɟɳɟɧɢɟ ɢɯ ɜ ɮɭɧɞɚɦɟɧɬɟ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: n =  ΣNFୢ γ୩⁄ − Ͳ,ͻ ∙ d୮ ∙ γୡ୮ = ͹Ͷ͹ͷ,ʹ ͸ͲͲ − Ͳ,ͻ ∙ ͳ,͵ ∙ ʹͲ = ͳͳ,ͻ͸ ≈ ͳʹ ˔˅˃ˌ, 
ɝɞɟ ΣN =  N୫ୟ୶ = ͹Ͷ͹ͷ,ʹ ɤɇ - ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, Fୢ γ୩⁄  - ɞɨɩɭɫɤɚɟɦɚɹ 

ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ, Ͳ,ͻ ∙ d୮ ∙ γୡ୮- ɧɚɝɪɭɡɤɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ, ɦ2, Ͳ,ͻ – 
ɩɥɨɳɚɞɶ ɪɨɫɬɜɟɪɤɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ, ɦ2, d୮= 1,3 ɦ – ɝɥɭɛɢɧɚ 
ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ, γୡ୮= 20 ɤɇ/ɦ – ɭɫɪɟɞɧɟɧɧɵɣ ɫɪɟɞɧɢɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ 
ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ. 

Ɋɚɫɫɬɚɧɨɜɤɭ ɫɜɚɣ ɜ ɤɭɫɬɟ ɩɪɢɧɢɦɚɟɦ ɬɚɤ, ɱɬɨɛɵ ɪɚɫɫɬɨɹɧɢɟ ɜ ɫɜɟɬɭ ɦɟɠɞɭ 
ɛɭɪɨɧɚɛɢɜɧɵɦɢ ɫɜɚɹɦɢ ɛɵɥɨ ɧɟ ɦɟɧɟɟ 1 ɦ.  

Ɋɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɫ ɭɱɟɬɨɦ ɫɜɟɫɚ ɟɝɨ ɡɚ ɧɚɪɭɠɧɵɟ ɝɪɚɧɢ - 5300ɯ3800ɦɦ. 
 
3.5.22 ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɪɨɫɬɜɟɪɤɚ 
 NI′ =  N୫ୟ୶ + N˓  = N୫ୟ୶ + b୮ ∙ l୮ ∙ d୮ ∙ γୡ˓ ∙ γ୬ = ͹Ͷ͹ͷ,ʹ + ͷ,͵ ∙ ͵,ͺ ∙ ͳ,ʹ ∙ʹͲ ∙ ͳ,ͳ = ͺͲͲ͸,ͻ ˍʜ;  MI′ =  Mୡ୭୭୫ + Qୡ୭୭୫ ∙ h୮ = ʹ͵͹ʹ,ͳ + Ͷͳʹ ∙ ͳ,ʹ = ʹͺ͸͸,ͷ ˍʜ; QI′ =  Qୡ୭୭୫ = Ͷͳʹ ˍʜ. 
 
3.5.23 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɫɜɚɢ ɢ ɩɪɨɜɟɪɤɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɫɜɚɣ 
 

ɉɪɨɜɟɪɢɦ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɣ: { N˔˅ ൑ Fୢ γ୩⁄ ;N˔˅̱˓ ൑ ͳ,ʹ Fୢ γ୩;⁄N˔˅̱˓ ൒ Ͳ ;  

ɝɞɟ N˔˅̱˓ - ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɤɪɚɣɧɟɝɨ ɪɹɞɚ. 
 N˔˅ = N′n ± M୶ ∙ yΣሺy୧ଶሻ ; 
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ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ; y – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ ɞɨ ɨɫɢ 
ɫɜɚɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɢɥɢɟ, ɦ; y୧ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɤɭɫɬɚ ɞɨ ɤɚɠɞɨɣ 
ɫɜɚɢ, ɦ. Σ(y୧ଶ) = yଵଶ + yହଶ + yଽଶ + yଶଶ + y଺ଶ + yଵ଴ଶ + yଷଶ + y଻ଶ + yଵଵଶ + yସଶ + yଶ଼ + yଵଶଶ= Ͷ͵,͵ͷ ˏଶ 

 
Ɋɢɫɭɧɨɤ 3.9 – ɋɯɟɦɚ ɪɚɫɫɬɨɹɧɢɣ ɨɬ ɨɫɢ ɤɭɫɬɚ ɞɨ ɤɚɠɞɨɣ ɢɡ ɫɜɚɣ 

 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɫɜɟɞɟɦ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɜ ɬɚɛɥ.3.7. 

Ɍɚɛɥɢɰɚ 3.7 ɇɚɝɪɭɡɤɢ ɧɚ ɫɜɚɢ 

№ɫɜɚɢ 
I ɤɨɦɛɢɧɚɰɢɹ Fୢ γ୩⁄ (ͳ,ʹ Fୢ γ୩⁄ ), ɤɇ 
Nɫɜ ,ɤɇ 

1,5,9 835,8 (840) 

2,6,10 723,4 (840) 

3,7,11 611,1 (840) 

4,8,12 498,6 (840) 

ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɣ ɨɛɟɫɩɟɱɟɧɚ. Ɉɫɬɚɜɥɹɟɦ 
12 ɫɜɚɣ. 

 

3.5.24 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ 

Ʉɨɥɨɧɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ ɫɟɱɟɧɢɟɦ 1100ɯ1100 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɪɨɫɬɜɟɪɤ 
ɪɚɡɦɟɪɚɦɢ 5900ɯ3800. ɋɜɹɡɶ ɫ ɪɨɫɬɜɟɪɤɨɦ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɡɚɤɥɚɞɧɵɟ 
ɚɪɦɚɬɭɪɧɵɟ ɫɬɟɪɠɧɢ ɞɢɚɦɟɬɪɨɦ 25 ɦɦ. ȼɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ 1200 ɦɦ. 
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Ɋɢɫɭɧɨɤ 3.10 – ɋɯɟɦɚ ɪɨɫɬɜɟɪɤɚ ɫ ɨɛɨɡɧɚɱɟɧɢɟɦ ɪɚɡɦɟɪɨɜ 
 
3.5.25 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ 
 
ɋɭɬɶ ɩɪɨɜɟɪɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ ɧɟ 

ɩɪɟɜɵɫɢɥɚ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɨ ɝɪɚɧɹɦ ɩɢɪɚɦɢɞɵ 
ɩɪɨɞɚɜɥɢɜɚɧɢɹ.  

ɉɪɨɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: F ൑ ଶ∙ୖb౪∙୦౥౦஑ [୦౥౦ୡభ ሺbˍ + cଶሻ + ୦౥౦ୡమ ሺlˍ + cଵሻ] ;  (3.9) 

ɝɞɟ F = 2(N˔˅ଵ + N˔˅ହ + N˔˅ଽ) = 5014,8 - ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ;  Rୠ୲= 
900 ɤɉɚ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ ɞɥɹ ɤɥɚɫɫɚ ɛɟɬɨɧɚ ȼ20; h୭୮ - ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɬɭɩɟɧɢ ɪɨɫɬɜɟɪɤɚ; Ƚ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ 
ɱɚɫɬɢɱɧɭɸ ɩɟɪɟɞɚɱɭ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ N ɱɟɪɟɡ ɫɬɟɧɤɢ ɫɬɚɤɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɟ: Ƚ =  ͳ − Ͳ,Ͷ ∙ Rୠ୲ ∙ AୡNˍ = ͳ −  Ͳ,Ͷ ∙ ͻͲͲ ∙ ʹሺͲ,͵ + Ͳ,͵ሻͲ,ͺͷͷʹͻ = Ͳ,͵ͳ < Ͳ,ͺͷ. 

ɉɪɢɧɢɦɚɟɦ Ƚ = Ͳ,ͺͷ. bˍ, lˍ - ɪɚɡɦɟɪɵ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ, ɦ; cଵ, cଶ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɪɚɧɟɣ ɤɨɥɨɧɧɵ ɞɨ 
ɝɪɚɧɟɣ ɨɫɧɨɜɚɧɢɹ ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ, ɦ, ɩɪɢɧɢɦɚɸɬɫɹ ɧɟ ɛɨɥɟɟ h୭୮= 1,2 –
0,05 = 1,15 ɦ ɢ ɧɟ ɦɟɧɟɟ 0,4 h୭୮ = 0,46 ɦ. ɉɪɢɧɢɦɚɟɦ cଵ= 0,75 ɦ, cଶ = 0,7 ɦ. 
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Ɋɢɫɭɧɨɤ 3.11 – ɋɯɟɦɚ ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ F = ͷͲͳͶ,ͺ ˍʜ ൑ ʹ ∙ ͻͲͲ ∙ ͳ,ͳͷͲ,ͺͷ [Ͳ,ͺͷͲ,͹ͷ ሺͳ,ͳ + Ͳ,͹ሻ + Ͳ,ͺͷͲ,͹ ሺͳ,ͳ + Ͳ,͹ͷሻ] =  ͳͲͶ͵ͺ,͹ ˍʜ. 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. Ɉɫɬɚɜɥɹɟɦ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ20. 

3.5.26 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɪɦɢɪɨɜɚɧɢɹ 

Ɋɚɫɫɱɢɬɚɟɦ ɢ ɡɚɩɪɨɟɤɬɢɪɭɟɦ ɚɪɦɚɬɭɪɭ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ.  
ɉɨɞ ɞɚɜɥɟɧɢɟɦ ɨɬɩɨɪɚ ɝɪɭɧɬɚ ɮɭɧɞɚɦɟɧɬ ɢɡɝɢɛɚɟɬɫɹ, ɜ ɫɟɱɟɧɢɹɯ 

ɜɨɡɧɢɤɚɸɬ ɦɨɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ, ɫɱɢɬɚɹ ɫɬɭɩɟɧɢ ɪɚɛɨɬɚɸɳɢɦɢ ɤɚɤ 
ɤɨɧɫɨɥɶ, ɡɚɳɟɦɥɟɧɧɚɹ ɜ ɬɟɥɟ ɮɭɧɞɚɦɟɧɬɚ, ɩɨ ɮɨɪɦɭɥɟ: M୶୧ =  N˔˅୧x୧,    (3.10) M୷୧ =  N˔˅୧y୧ ,    (3.11) 

ɝɞɟ N˔˅୧– ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ, ɤɇ; x୧, y୧ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ 
ɤɚɠɞɨɣ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ ɤɨɧɫɨɥɢ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ.  

 
Ɋɢɫɭɧɨɤ 3.12 – ɋɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɚɪɦɢɪɨɜɚɧɢɹ ɪɨɫɬɜɟɪɤɚ 
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ɉɨ ɜɟɥɢɱɢɧɟ ɦɨɦɟɧɬɨɜ ɜ ɤɚɠɞɨɦ ɫɟɱɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɣ 
ɚɪɦɚɬɭɪɵ: Aୱ୧ =  M୧Ɍh୭୧Rୱ, 

ɝɞɟ h୭୧- ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɤɚɠɞɨɝɨ ɫɟɱɟɧɢɹ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɜɟɪɯɚ ɫɟɱɟɧɢɹ ɞɨ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ:  

ɞɥɹ ɫɟɱɟɧɢɹ 1-1:  h୭ଶ = h − Ͳ,Ͳͷ = Ͳ,͸ − Ͳ,Ͳͷ = Ͳ,ͷͷ ˏ; 
ɞɥɹ ɫɟɱɟɧɢɹ 2-2:  h୭ଶ = h − Ͳ,Ͳͷ = ͳ,ʹ − Ͳ,Ͳͷ = ͳ,ͳͷ ˏ; 
ɞɥɹ ɫɟɱɟɧɢɹ 1’-1’:  h୭ଶ′ = h − Ͳ,Ͳͷ = Ͳ,͸ − Ͳ,Ͳͷ = Ͳ,ͷͷ ˏ; 
ɞɥɹ ɫɟɱɟɧɢɹ 2’-2’:  h୭ଶ′ = h − Ͳ,Ͳͷ = ͳ,ʹ − Ͳ,Ͳͷ = ͳ,ͳͷ ˏ; Rୱ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ, ɞɥɹ ɚɪɦɚɬɭɪɵ Ⱥ-III  - Rୱ = 365 

Ɇɉɚ;  Ɍ - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ : Ƚ୫ =  ୑iୠi୦౥iమ ୖb, (3.12) b୧ – ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ. Rୠ- ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɨɫɟɜɨɟ ɫɠɚɬɢɸ, ɞɥɹ ɛɟɬɨɧɚ ȼ20 - Rb = 11,7 
Ɇɉɚ. 

Ɇɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɹɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ:  
Ɇɯi = Nɫɜixi ɢ Ɇɭi = Nɫɜiɭi, ɬɨɝɞɚ  
Ɇ 1-1 = (835,8⸱3) ⸱1,8= 4513,32 ɤɇɦ 
Ɇ 2-2 = (835,8⸱3) ⸱2= 5014,8 ɤɇɦ 
Ɇ`1-1 = (835,8+723,4+611,1+498,6) ⸱1,15 = 3069,2 ɤɇɦ 
Ɇ`2-2 = (835,8+723,4+611,1+498,6) ⸱1,35= 3603 ɤɇɦ 
 

Ɍɚɛɥɢɰɚ 3.8 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɚɪɦɢɪɨɜɚɧɢɹ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ 
ɋɟɱɟɧɢɟ Ɇ, ɤɇ·ɦ Ƚ୫ Ɍ h୭୧, ɦ As , ɫɦ2 

1-1 4513,32 0,216 0,88 0,55 255,5 

2-2 5014,8 0,055 0,97 1,15 123,1 

1’-1’ 3069,2 0,147 0,965 0,55 158,4 

2’-2’ 3603 0,039 0,987 1,15 86,9 

 
ɂɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ ɞɥɹ ɫɟɬɤɢ ɋ-1 ɩɪɢɧɢɦɚɟɦ ɲɚɝ 

ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 200 ɦɦ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫɟɬɤɚ ɋ-1 ɢɦɟɟɬ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ l - 30ø25 Ⱥ-III  ɫ As = 147,27 ɫɦ2, ɜ ɧɚɩɪɚɜɥɟɧɢɢ b - 19ø16 Ⱥ-III  ɫ 
As = 38,21 ɫɦ2 – ɬɚɤɢɯ ɫɟɬɨɤ ɋ1 ɭɤɥɚɞɵɜɚɟɬɫɹ ɞɜɟ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ. Ⱦɥɢɧɵ 
ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 3700 ɦɦ ɢ 5800 ɦɦ.  

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɞɟɮɨɪɦɚɰɢɣ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɜɨɡɧɢɤɚɸɳɢɯ 
ɨɬ ɞɚɜɥɟɧɢɹ ɨɩɨɪɧɨɣ ɛɚɡɵ ɤɨɥɨɧɧɵ, ɭɫɬɪɚɢɜɚɟɦ ɫɟɬɤɭ ɋ-3 ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 
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ɮɭɧɞɚɦɟɧɬɚ. ɒɚɝ ɚɪɦɚɬɭɪɵ ɩɪɢɧɢɦɚɟɦ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 200 ɦɦ. Ⱦɥɢɧɵ 
ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ 1400 ɦɦ. ɢ ɞɢɚɦɟɬɪɨɦ ø12.  
 

3.5.27 ɉɨɞɫɱɟɬ ɨɛɴɟɦɨɜ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ 
 
Ɍɚɛɥɢɰɚ 3.9 - ɋɬɨɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɹɯ 

 
3.28 ɋɪɚɜɧɟɧɢɟ ɡɚɛɢɜɧɨɣ ɢ ɛɭɪɨɧɚɛɢɜɧɨɣ ɫɜɚɢ 
 

Ɍɚɛɥɢɰɚ 3.10 – Ɍɗɉ ɮɭɧɞɚɦɟɧɬɨɜ 

ɉɨɤɚɡɚɬɟɥɶ 
ɋɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ 
ɧɚ ɡɚɛɢɜɧɵɯ ɫɜɚɹɯ 

ɋɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ ɧɚ 
ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɹɯ 

ɋɬɨɢɦɨɫɬɶ ɨɛ. ɟɞ. 42984,1 51367,06 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɱɟɥ-
ɱɚɫ 

123,5 232,39 

ȼɵɜɨɞ:  ɂɡ ɪɚɫɱɟɬɚ ɜɢɞɧɨ, ɱɬɨ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɭ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 
ɱɭɬɶ ɦɟɧɶɲɟ, ɱɟɦ ɭ ɡɚɛɢɜɧɵɯ, ɧɨ ɫɟɱɟɧɢɟ ɩɨɱɬɢ ɜ ɞɜɚ ɪɚɡɚ ɛɨɥɶɲɟ.  

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɮɭɧɞɚɦɟɧɬɨɜ ɢɡ ɡɚɛɢɜɧɵɯ ɢ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ ɜɢɞɧɨ, ɱɬɨ ɮɭɧɞɚɦɟɧɬ ɢɡ 
ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɩɨ ɫɬɨɢɦɨɫɬɢ ɞɟɲɟɜɥɟ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ.  Ɍɪɭɞɨɡɚɬɪɚɬɵ ɦɟɧɶɲɟ 
ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦɢ ɮɚɤɬɨɪɚɦɢ 
ɩɪɢɧɢɦɚɟɦ ɮɭɧɞɚɦɟɧɬɵ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ. 

Ɂɚɛɢɜɧɵɟ ɫɜɚɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɨɜɪɟɠɞɚɸɬ ɝɪɭɧɬ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɜ ɧɟɝɨ 

ɇ
ɨɦ

ɟɪ
  

ɪɚ
ɫɰ

ɟɧ
ɨɤ

  ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ȿɞ
ɢɧ

ɢɰ
ɵ 

 
ɢɡ

ɦɟ
ɪɟ

ɧɢ
ɹ 

Ɉ
ɛɴ

ɟɦ
 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ∙ɱ 

ȿɞɢ- 
ɧɢɰɵ 

ȼɫɟɝɨ 
ȿɞɢ- 
ɧɢɰɵ 

ȼɫɟɝɨ 

Ƚɗɋɇ 04-01- 
01-01 

Ȼɭɪɟɧɢɟ ɫɤɜɚɠɢɧ ɞɨ 50 ɦ 100 ɦ 1,08 14936,8 16131,74 127,5 137,70 

ɋɐɆ 204-0025 Ⱥɪɦɚɬɭɪɚ ɫɜɚɣ ɬ 2,16 10927 23602,32 -  - 

ɋɐɆ 401-0003 ɐɟɦɟɧɬɧɵɣ ɪɚɫɬɜɨɪ ɬ 7,74 44,74 346,29 -  - 

Ƚɗɋɇ 06-01-001-
01 

ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɝɨɬɨɜɤɢ ɢɡ 
ɛɟɬɨɧɚ ȼ7,5 

100 ɦ3 0,024 5545,02 133,08 180 4,32 

Ƚɗɋɇ 06-01-001-
06 

ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɝɨ 
ɪɨɫɬɜɟɪɤɚ 

100 ɦ3 0,148 11867,6 1756,40 610,6 90,37 

ɋɐɆ 204-0025 Ⱥɪɦɚɬɭɪɚ ɪɨɫɬɜɟɪɤɚ ɬ 0,86 10927 9397,22 - - 

ɂɬɨɝɨ: 51367,06 - 232,39 
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(ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɥɸɛɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ, ɜɤɥɸɱɚɹ 
ɦɟɫɬɧɨɫɬɢ ɫ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɨɣ). ɉɪɟɞɩɨɥɚɝɚɟɦɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɫɜɚɣɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 100 ɞɨ 150 ɥɟɬ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɡɚɛɢɜɧɵɯ ɫɜɚɹɯ ɢ 
ɛɭɪɨɧɚɛɢɜɧɵɯ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɦ ɢ ɦɟɧɟɟ ɬɪɭɞɨɟɦɤɢɦ ɹɜɥɹɟɬɫɹ ɮɭɧɞɚɦɟɧɬ 
ɧɚ ɡɚɛɢɜɧɵɯ ɫɜɚɹɯ. 

ɉɪɢɧɢɦɚɟɬɫɹ 12 ɫɜɚɣ ɋ100.30 ɫɟɱɟɧɢɟɦ 300ɯ300 ɦɦ.  
Ɋɨɫɬɜɟɪɤ ɩɪɢɧɢɦɚɟɬɫɹ ɦɨɧɨɥɢɬɧɵɣ ɫ ɫɟɱɟɧɢɟɦ 5100ɯ3000ɯ1200(h). 
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4 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
4.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɨɥɟɣ 
 
4.1.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

 
ɇɚɫɬɨɹɳɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-

ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɢɡ ɮɟɪɦ. 
ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɤɚɪɬɨɣ, ɜɯɨɞɹɬ: 
− ɪɚɡɝɪɭɡɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ;  
− ɫɨɪɬɢɪɨɜɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
− ɭɫɬɪɨɣɫɬɜɨ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ 
− ɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɤɚɬɭɱɢɯ ɨɩɨɪ ɢɧɜɟɧɬɚɪɧɵɯ ɫɬɨɟɱɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɆɂɄ-ɋ; 
− ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
− ɩɨɞɚɱɚ ɢ ɦɨɧɬɚɠ ɜɚɧɬɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
− ɧɚɬɹɠɟɧɢɟ ɜɚɧɬ 
− ɷɥɟɤɬɪɨɫɜɚɪɤɚ ɫ ɨɛɪɚɛɨɬɤɨɣ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ 
ȼ ɧɚɫɬɨɹɳɟɣ ɌɄ ɩɪɢɜɟɞɟɧɵ ɭɤɚɡɚɧɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ, ɨɩɪɟɞɟɥёɧ 
ɫɨɫɬɚɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɧɬɪɨɥɸ ɤɚɱɟɫɬɜɚ ɢ ɩɪɢёɦɤɟ 
ɪɚɛɨɬ, ɩɥɚɧɨɜɚɹ ɬɪɭɞɨёɦɤɨɫɬɶ ɪɚɛɨɬ, ɬɪɭɞɨɜɵɟ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ 
ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ, ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ 
ɬɪɭɞɚ. 

ɇɨɪɦɚɬɢɜɧɨɣ ɛɚɡɨɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɹɜɥɹɸɬɫɹ: 
− ɬɢɩɨɜɵɟ ɱɟɪɬɟɠɢ; 
− ɫɬɪɨɢɬɟɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ (ɋɇɢɉ, ɋɇ, ɋɉ); 
− ɡɚɜɨɞɫɤɢɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (Ɍɍ); 
− ɧɨɪɦɵ ɢ ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ (Ƚɗɋɇ-2001 

ȿɇɢɊ); 
− ɦɟɫɬɧɵɟ ɩɪɨɝɪɟɫɫɢɜɧɵɟ ɧɨɪɦɵ ɢ ɪɚɫɰɟɧɤɢ, ɧɨɪɦɵ ɡɚɬɪɚɬ ɬɪɭɞɚ, 

ɧɨɪɦɵ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. 
Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɨɞɧɭ ɫɦɟɧɭ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ 

ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɩɪɨɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɢ ɫ ɰɟɥɶɸ ɨɡɧɚɤɨɦɥɟɧɢɹ ɪɚɛɨɱɢɯ 
ɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɫ ɩɪɚɜɢɥɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
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4.1.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ  
 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ ɞɨɤɭɦɟɧɬɨɜ: 
– ɆȾɋ 12-29.2006 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 

ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ»; 
– ɋɇɢɉ 12-03-2011 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ»  
– ɋɉ 16.13330.2017 «ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ»; 
– ɋɉ 48. 13330.2019 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»; 
– ɋɉ 70. 13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ»; 
– ȽɈɋɌ 12.1.004-91 «ɋɋȻɌ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; 
– ȽɈɋɌ 12.4.011-89 «ɋɋȻɌ. ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɳɢɯ. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ»; 
–  ɋɉ 126.13330.2017 «Ƚɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ»; 
–  ɋɇɢɉ 12-03-2001. «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; 
– ɋɇɢɉ 12-04-2002. «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 

ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ»; 
–  ɊȾ 11-02-2006. «Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢ ɩɨɪɹɞɤɭ ɜɟɞɟɧɢɹ 

ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ 
ɪɟɦɨɧɬɟ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ 
ɚɤɬɚɦ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɪɚɛɨɬ, ɤɨɧɫɬɪɭɤɰɢɣ, ɭɱɚɫɬɤɨɜ ɫɟɬɟɣ ɢɧɠɟɧɟɪɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ»; 

– ɊȾ 11-05-2007. ɉɨɪɹɞɨɤ ɜɟɞɟɧɢɹ ɨɛɳɟɝɨ ɢ (ɢɥɢ) ɫɩɟɰɢɚɥɶɧɨɝɨ ɠɭɪɧɚɥɚ 
ɭɱɟɬɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ 
ɪɟɦɨɧɬɟ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 
Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
 
ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ  [ɋɉ 48.13330.2019] ɞɨ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɟ ɉɨɞɪɹɞɱɢɤ ɨɛɹɡɚɧ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ 
ɩɨɥɭɱɢɬɶ ɭ Ɂɚɤɚɡɱɢɤɚ ɩɪɨɟɤɬɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɢ ɪɚɡɪɟɲɟɧɢɟ (ɨɪɞɟɪ) ɧɚ 
ɜɵɩɨɥɧɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɛɟɡ ɪɚɡɪɟɲɟɧɢɹ 
(ɨɪɞɟɪɚ) ɡɚɩɪɟɳɚɟɬɫɹ. 

Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɵ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫɨ ɋɉ 48.13330.2011, ɚ ɬɚɤɠɟ ɜɫɟ ɪɚɛɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɪɨɣɝɟɧɩɥɚɧɨɦ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

- ɭɫɬɪɨɟɧɚ ɢ ɜɵɜɟɪɟɧɚ ɦɨɧɨɥɢɬɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ (ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɞɨɥɠɧɚ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ 70 % ɩɪɨɟɤɬɧɨɣ); 

- ɫɦɨɧɬɢɪɨɜɚɧɵ ɫɜɹɡɢ ɩɨ ɤɨɥɨɧɧɚɦ; 

http://docs.cntd.ru/document/901794520
http://docs.cntd.ru/document/901829466
http://docs.cntd.ru/document/902023790
http://docs.cntd.ru/document/902025503
http://docs.cntd.ru/document/1200084098
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- ɨɮɨɪɦɥɟɧ ɚɤɬ ɩɪɢёɦɤɢ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɫɯɟɦɵ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɴɟɦɤɢ ɮɚɤɬɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɤɨɥɨɧɧ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɉ 63.13330.2018; 

- ɡɚɜɟɡɟɧɵ ɢ ɪɚɡɥɨɠɟɧɵ ɩɨɦɚɪɨɱɧɨ ɫɨɝɥɚɫɧɨ ɫɯɟɦɟ ɪɚɫɤɥɚɞɤɢ, ɛɥɨɤɢ 
ɛɚɥɨɤ; 

- ɞɨɫɬɚɜɥɟɧɵ ɜ ɡɨɧɭ ɦɨɧɬɚɠɚ ɦɨɧɬɚɠɧɵɣ ɤɪɚɧ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 
ɢɧɜɟɧɬɚɪɶ, ɢɧɫɬɪɭɦɟɧɬ; 

- ɧɚ ɤɨɧɫɨɥɹɯ ɤɨɥɨɧɧ ɪɚɡɛɢɬɵ ɢ ɧɚɧɟɫɟɧɵ ɨɫɢ ɛɚɥɨɤ; 
- ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɪɨɥɟɬɚɯ ɨɛɨɡɧɚɱɟɧɵ ɩɭɬɢ ɞɜɢɠɟɧɢɹ ɢ ɪɚɛɨɱɢɟ 

ɫɬɨɹɧɤɢ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ɢ ɜɪɟɦɟɧɧɵɯ ɨɩɨɪ. 
Ɇɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɞɨɫɬɚɜɥɹɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɨɛɴɟɤɬɭ ɪɚɛɨɬ ɜ 

ɪɚɡɨɛɪɚɧɧɨɦ ɜɢɞɟ, ɞɚɥɟɟ ɫɨɪɬɢɪɭɸɬɫɹ ɢ ɪɚɫɤɥɚɞɵɜɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɞɨɛɧɨɦ ɞɥɹ 
ɦɨɧɬɚɠɚ ɡɞɚɧɢɹ. 

Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɨɥɶɧɨ- ɜɚɧɬɨɜɨɝɨ 
ɩɨɤɪɵɬɢɹ ɢɡ ɮɟɪɦ ɩɨɤɪɵɬɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɤɨɦɩɥɟɤɫ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-
ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ: 

- ɪɚɡɪɚɛɨɬɚɬɶ ɊɌɄ ɢɥɢ ɉɉɊ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ- ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ; 
- ɧɚɡɧɚɱɢɬɶ ɥɢɰ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɛɟɡɨɩɚɫɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ 

ɢɯ ɤɨɧɬɪɨɥɶ ɢ ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ; 
- ɩɪɨɜɟɫɬɢ ɢɧɫɬɪɭɤɬɚɠ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɭɫɬɚɧɨɜɢɬɶ ɜɪɟɦɟɧɧɵɟ ɢɧɜɟɧɬɚɪɧɵɟ ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɫɬɪɭɦɟɧɬɚ, ɢɧɜɟɧɬɚɪɹ, ɨɛɨɝɪɟɜɚ ɪɚɛɨɱɢɯ, ɩɪɢёɦɚ 
ɩɢɳɢ, ɫɭɲɤɢ ɢ ɯɪɚɧɟɧɢɹ ɪɚɛɨɱɟɣ ɨɞɟɠɞɵ, ɫɚɧɭɡɥɨɜ ɢ ɬ.ɩ.; 

- ɨɛɟɫɩɟɱɢɬɶ ɭɱɚɫɬɨɤ ɭɬɜɟɪɠɞёɧɧɨɣ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɪɚɛɨɱɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɟɣ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɦɚɲɢɧɵ, ɦɟɯɚɧɢɡɦɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢ ɞɨɫɬɚɜɢɬɶ ɢɯ ɧɚ ɨɛɴɟɤɬ; 

- ɨɛɟɫɩɟɱɢɬɶ ɪɚɛɨɱɢɯ ɪɭɱɧɵɦɢ ɦɚɲɢɧɚɦɢ, ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ; 

- ɨɛɟɫɩɟɱɢɬɶ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɢɧɜɟɧɬɚɪɟɦ ɢ 
ɫɪɟɞɫɬɜɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɦɟɫɬɚ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ; 

- ɨɝɪɚɞɢɬɶ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɢ ɜɵɫɬɚɜɢɬɶ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ 
ɡɧɚɤɢ, ɨɫɜɟɳɟɧɧɵɟ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ; 

- ɨɛɟɫɩɟɱɢɬɶ ɫɜɹɡɶ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɪɚɛɨɬ; 

- ɞɨɫɬɚɜɢɬɶ ɜ ɡɨɧɭ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 
ɢɧɜɟɧɬɚɪɶ, ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɫɪɟɞɫɬɜɚ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ; 

- ɩɪɨɜɟɪɢɬɶ ɫɟɪɬɢɮɢɤɚɬɵ ɤɚɱɟɫɬɜɚ, ɩɚɫɩɨɪɬɚ ɢ ɤɨɦɩɥɟɤɬɧɨɫɬɶ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɢ ɤɪɟɩɟɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 

- ɨɩɪɨɛɨɜɚɬɶ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨ ɧɨɦɟɧɤɥɚɬɭɪɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɊɌɄ ɢɥɢ ɉɉɊ; 
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- ɫɨɫɬɚɜɢɬɶ ɚɤɬ ɝɨɬɨɜɧɨɫɬɢ ɨɛɴɟɤɬɚ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ; 
- ɩɨɥɭɱɢɬɶ ɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ Ɂɚɤɚɡɱɢɤɚ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɧɚɱɚɥɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
Ɇɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɞɨɫɬɚɜɥɹɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɨɛɴɟɤɬɭ ɪɚɛɨɬ ɜ 

ɪɚɡɨɛɪɚɧɧɨɦ ɜɢɞɟ, ɞɚɥɟɟ ɫɨɪɬɢɪɭɸɬɫɹ ɢ ɪɚɫɤɥɚɞɵɜɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɞɨɛɧɨɦ ɞɥɹ 
ɦɨɧɬɚɠɚ ɡɞɚɧɢɹ. 

ɉɪɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɪɟɝɚɬɶ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɨɜɪɟɠɞɟɧɢɣ, ɞɥɹ ɱɟɝɨ ɢɯ ɫɥɟɞɭɟɬ ɭɤɥɚɞɵɜɚɬɶ ɜ ɭɫɬɨɣɱɢɜɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚ 
ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɤɥɚɞɤɢ ɢ ɡɚɤɪɟɩɥɹɬɶ (ɩɪɢ ɩɟɪɟɜɨɡɤɚɯ) ɫ ɩɨɦɨɳɶɸ ɢɧɜɟɧɬɚɪɧɵɯ 
ɤɪɟɩɥɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ ɡɚɠɢɦɵ, ɯɨɦɭɬɵ, ɬɭɪɧɢɤɟɬɵ, ɤɚɫɫɟɬɵ ɢ ɬ.ɩ.  

ɉɪɚɜɢɥɚ ɭɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ, ɫɬɪɟɥɨɜɨɝɨ ɤɪɚɧɚ 
Ɉɬ ɬɨɝɨ, ɤɚɤ ɭɫɬɚɧɨɜɥɟɧ ɚɜɬɨɤɪɚɧ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɡɚɜɢɫɢɬ ɟɝɨ 

ɭɫɬɨɣɱɢɜɨɫɬɶ, ɫɜɨɛɨɞɚ ɞɜɢɠɟɧɢɹ ɫɬɪɟɥɵ ɢ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ. ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ 
ɪɚɫɩɨɥɨɠɟɧɢɢ ɬɟɯɧɢɤɢ ɟё ɷɤɫɩɥɭɚɬɚɰɢɹ ɛɭɞɟɬ ɛɟɡɨɩɚɫɧɨɣ. 

ɍɫɬɚɧɚɜɥɢɜɚɹ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɤɪɚɧ ɧɚ ɩɥɨɳɚɞɤɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 
ɭɤɥɨɧ ɩɥɨɳɚɞɤɢ, ɧɚɥɢɱɢɟ ɢ ɜɢɞ ɟё ɩɨɤɪɵɬɢɹ. ɉɥɨɳɚɞɤɚ ɞɥɹ ɩɨɝɪɭɡɨɱɧɵɯ ɢ 
ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɚ ɛɵɬɶ ɫɩɥɚɧɢɪɨɜɚɧɚ ɢ ɢɦɟɬɶ ɭɤɥɨɧ ɧɟ ɛɨɥɟɟ 5°, ɚ ɟё 
ɪɚɡɦɟɪɵ ɢ ɩɨɤɪɵɬɢɟ - ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɨɟɤɬɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɫɬɚɯ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚɞɩɢɫɢ: "ȼɴɟɡɞ", "ȼɵɟɡɞ", 
"Ɋɚɡɜɨɪɨɬ" ɢ ɞɪ. ɋɩɭɫɤɢ ɢ ɩɨɞɴɟɦɵ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɞɨɥɠɧɵ ɨɱɢɳɚɬɶɫɹ ɨɬ ɥɶɞɚ ɢ 
ɫɧɟɝɚ ɢ ɩɨɫɵɩɚɬɶɫɹ ɩɟɫɤɨɦ ɢɥɢ ɲɥɚɤɨɦ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ ɨɬ ɋɆɍ ɡɚ ɛɟɡɨɩɚɫɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ 
ɝɪɭɡɨɩɨɞɴёɦɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɞɨɥɠɟɧ ɩɪɢɧɹɬɶ ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɢ ɞɨɪɨɝɢ ɤ 
ɩɨɝɪɭɡɨɱɧɨɣ ɩɥɨɳɚɞɤɟ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɚɧɢɟ ɩɥɨɳɚɞɤɢ ɞɥɹ ɪɚɛɨɬɵ 
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɪɚɧɚ. ɉɥɨɳɚɞɤɚ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɝɪɭɡɨɜ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ 
ɡɚɪɚɧɟɟ, ɨɧɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɪɨɜɧɭɸ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɢ ɬɜёɪɞɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. 
ɉɨɤɪɵɬɢɟ ɦɨɠɟɬ ɛɵɬɶ ɛɟɬɨɧɧɵɦ ɢɥɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɦ. Ɋɚɡɪɟɲɚɟɬɫɹ 
ɫɤɥɚɞɢɪɨɜɚɬɶ ɝɪɭɡɵ ɧɚ ɡɟɦɥɹɧɨɦ ɩɨɤɪɵɬɢɢ, ɟɫɥɢ ɨɧɨ ɜɵɪɨɜɧɟɧɨ ɢ ɯɨɪɨɲɨ 
ɭɬɪɚɦɛɨɜɚɧɨ. ɉɪɢ ɩɪɢɟɦɤɟ ɨɫɧɨɜɚɧɢɹ ɩɥɨɳɚɞɤɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɚɧɚ ɥɢɰɨ, 
ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ, ɞɨɥɠɧɨ ɭɞɨɫɬɨɜɟɪɢɬɶɫɹ, ɱɬɨ: 

ɨɫɧɨɜɚɧɢɟ ɩɥɨɳɚɞɤɢ ɫɩɨɫɨɛɧɨ ɜɵɞɟɪɠɢɜɚɬɶ ɧɚɝɪɭɡɤɢ ɞɨ 0,4-0,5 Ɇɉɚ. 
ɉɪɨɱɧɨɫɬɶ ɨɫɧɨɜɚɧɢɹ ɩɥɨɳɚɞɤɢ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɥɸɛɵɦ ɫɨɜɪɟɦɟɧɧɵɦ 
ɦɟɬɨɞɨɦ. ɉɪɢ ɫɜɟɠɟɧɚɫɵɩɚɧɧɨɦ, ɧɟ ɭɬɪɚɦɛɨɜɚɧɧɨɦ ɝɪɭɧɬɟ ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ 
ɭɩɥɨɬɧёɧ; 

ɨɫɧɨɜɚɧɢɟ ɩɥɨɳɚɞɤɢ ɭɫɬɨɣɱɢɜɨ ɤ ɜɥɢɹɧɢɸ ɦɟɫɬɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɮɚɤɬɨɪɨɜ (ɧɟ ɬɟɪɹɟɬ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢ ɨɛɢɥɶɧɵɯ ɨɫɚɞɤɚɯ, ɫɨɯɪɚɧɹɟɬ 
ɫɜɨɸ ɩɪɢɝɨɞɧɨɫɬɶ ɩɪɢ ɫɢɥɶɧɵɯ ɦɨɪɨɡɚɯ ɢɥɢ ɠɚɪɟ ɢ ɬ.ɩ.); 

 ɢɦɟɟɬ ɜɨɞɨɨɬɜɨɞ; 
ɩɨɩɟɪɟɱɧɵɣ ɢ ɩɪɨɞɨɥɶɧɵɣ ɭɤɥɨɧɵ ɩɥɨɳɚɞɤɢ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 

ɡɧɚɱɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ ɜ ɩɚɫɩɨɪɬɟ ɤɪɚɧɚ ɢ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 5°; 
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ɞɥɹ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɩɪɨɞɨɥɶɧɵɣ ɭɤɥɨɧ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 0,09‰. 
ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 4,0 ɦ, ɲɢɪɢɧɚ 
ɨɛɨɱɢɧ - ɧɟ ɦɟɧɟɟ 0,75 ɦ. ɉɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɨɛɭɫɬɪɨɟɧɵ ɞɨɪɨɠɧɵɦɢ ɡɧɚɤɚɦɢ 
"ɜɴɟɡɞ", "ɜɵɟɡɞ", "ɪɚɡɜɨɪɨɬ", "ɨɝɪɚɧɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ" ɢ ɬ.ɩ.; 

ɩɨɜɟɪɯɧɨɫɬɶ ɩɥɨɳɚɞɤɢ ɢ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɪɨɜɧɨɣ, ɛɟɡ 
ɜɩɚɞɢɧ, ɜɨɥɧ ɢ ɛɭɝɪɨɜ. ɉɪɨɫɜɟɬ ɩɨɞ ɪɟɣɤɨɣ ɞɥɢɧɨɣ 3,0 ɦ ɜ ɩɪɨɞɨɥɶɧɨɦ ɢ 
ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 30-50 ɦɦ; 

 ɩɨɝɪɭɡɨɱɧɚɹ ɩɥɨɳɚɞɤɚ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ, ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɩɪɨɟɡɞɵ ɢ ɩɨɞɯɨɞɵ 
ɤ ɧɢɦ ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɫɜɟɳɟɧɧɨɫɬɶ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɧɨɪɦɚɦɢ: 

- ɧɚɢɦɟɧɶɲɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ - 10 ɥɤ; 
- ɜɵɫɨɬɚ ɩɨɞɜɟɫɤɢ ɥɚɦɩɵ - 5,0 ɦ; 
 - ɦɨɳɧɨɫɬɶ ɫɜɟɬɢɥɶɧɢɤɨɜ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɬɢɩɚ "ɇ" - 2 ɥɚɦɩɵ ɩɨ 

300 ȼɬ. 
ɗɬɭ ɩɪɢɟɦɤɭ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ Ⱥɤɬɭ ɫɞɚɱɢ ɨɫɧɨɜɚɧɢɹ ɩɥɨɳɚɞɤɢ ɢ 

ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɤ ɧɟɣ. 
Ʉɪɚɧ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɢ ɩɟɪɟɦɟɳɚɬɶ ɧɚ ɩɥɨɳɚɞɤɟ ɢ ɩɨɞɴɟɡɞɧɵɯ 

ɩɭɬɹɯ, ɨɫɧɨɜɚɧɢɹ ɤɨɬɨɪɵɯ ɨɬɜɟɱɚɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩ.3.4.2.3 ɧɚɫɬɨɹɳɟɣ ɌɄ. 
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɚɜɢɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɤɪɚɧɚ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɥɢɰɨ, 
ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɛɟɡɨɩɚɫɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɩɨ ɩɟɪɟɦɟɳɟɧɢɸ ɝɪɭɡɨɜ 
ɤɪɚɧɚɦɢ. ȿɫɥɢ ɩɪɢ ɩɪɢёɦɤɟ ɩɥɨɳɚɞɤɢ ɭɫɬɚɧɨɜɥɟɧɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɟɟ ɨɫɧɨɜɚɧɢɹ 
ɜɵɲɟɭɤɚɡɚɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɬɨ ɨɩɪɟɞɟɥɹɬɶ ɩɪɨɱɧɨɫɬɶ ɝɪɭɧɬɚ ɢ ɩɪɨɜɨɞɢɬɶ 
ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɨɫɧɨɜɚɧɢɹ ɩɟɪɟɞ ɤɚɠɞɨɣ ɭɫɬɚɧɨɜɤɨɣ ɤɪɚɧɚ 
ɧɟɨɛɹɡɚɬɟɥɶɧɨ. 

ɉɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚɤɚɧɭɧɟ ɢɥɢ ɩɪɢ ɪɚɛɨɬɟ ɤɪɚɧɚ 
(ɥɢɜɧɟɜɵɟ ɞɨɠɞɢ, ɫɢɥɶɧɵɣ ɫɧɟɝɨɩɚɞ ɢ ɬ.ɞ.), ɦɨɝɭɳɢɯ ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ 
ɩɪɨɱɧɨɫɬɢ ɨɫɧɨɜɚɧɢɹ ɩɥɨɳɚɞɤɢ, ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɟɠɞɟ ɜɫɟɝɨ ɭɞɨɫɬɨɜɟɪɢɬɶɫɹ ɜ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɟɝɨ ɩɪɨɱɧɨɫɬɢ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɤɪɚɧɚ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɨɪɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɱɧɨɫɬɶ ɝɪɭɧɬɚ 
ɨɫɧɨɜɚɧɢɹ ɩɥɨɳɚɞɤɢ. ɉɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɨɜɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɝɪɭɧɬ ɧɟɨɛɯɨɞɢɦɨ ɭɩɥɨɬɧɢɬɶ ɢɥɢ ɩɪɢɦɟɧɹɬɶ ɩɨɞɫɬɢɥɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɩɨɞɫɬɢɥɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɛɪɟɜɟɧɱɚɬɵɯ ɳɢɬɨɜ 
ɩɨɫɥɟɞɧɢɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɤɜɨɡɧɵɟ ɛɨɥɬɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɫɨɟɞɢɧɹɸɳɢɟ ɛɪɟɜɧɚ 
ɜ ɟɞɢɧɨɟ ɰɟɥɨɟ. 

Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɜɵɩɪɚɜɢɬɶ ɫɩɨɫɨɛɨɦ ɯɨɥɨɞɧɨɣ 
ɢɥɢ ɝɨɪɹɱɟɣ ɩɪɚɜɤɢ. Ɂɚɩɪɟɳɚɟɬɫɹ ɫɛɪɚɫɵɜɚɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɢɥɢ ɜɨɥɨɱɢɬɶ ɢɯ ɩɨ ɥɸɛɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ȼɨ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɫɬɪɨɩɵ ɢɡ ɦɹɝɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɇɚ ɰɟɧɬɪɚɥɶɧɨɦ ɫɤɥɚɞɟ ɉɨɞɪɹɞɱɢɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɯɪɚɧɹɬɫɹ ɧɚ ɨɬɤɪɵɬɵɯ, 
ɫɩɥɚɧɢɪɨɜɚɧɧɵɯ ɩɥɨɳɚɞɤɚɯ ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɳɟɛɧɹ ɢɥɢ ɩɟɫɤɚ (ɇ=5...10ɫɦ) ɜ 
ɲɬɚɛɟɥɹɯ ɫ ɩɪɨɤɥɚɞɤɚɦɢ ɜ ɬɨɦ ɠɟ ɩɨɥɨɠɟɧɢɢ, ɜ ɤɚɤɨɦ ɨɧɢ ɧɚɯɨɞɢɥɢɫɶ ɩɪɢ 
ɩɟɪɟɜɨɡɤɟ. 
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ɉɪɨɤɥɚɞɤɢ ɦɟɠɞɭ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɭɤɥɚɞɵɜɚɸɬɫɹ ɨɞɧɚ ɧɚɞ ɞɪɭɝɨɣ ɫɬɪɨɝɨ 
ɩɨ ɜɟɪɬɢɤɚɥɢ. ɋɟɱɟɧɢɟ ɩɪɨɤɥɚɞɨɤ ɢ ɩɨɞɤɥɚɞɨɤ ɨɛɵɱɧɨ ɤɜɚɞɪɚɬɧɨɟ, ɫɨ 
ɫɬɨɪɨɧɚɦɢ ɧɟ ɦɟɧɟɟ 25 ɫɦ. Ɋɚɡɦɟɪɵ ɩɨɞɛɢɪɚɸɬ ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ 
ɜɵɲɟɥɟɠɚɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɨɩɢɪɚɥɢɫɶ ɧɚ ɜɵɫɬɭɩɚɸɳɢɟ ɱɚɫɬɢ ɧɢɠɟɥɟɠɚɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ.  

Ɂɨɧɵ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɪɚɡɞɟɥɹɸɬ ɫɤɜɨɡɧɵɦɢ ɩɪɨɯɨɞɚɦɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 
1,0 ɦ ɱɟɪɟɡ ɤɚɠɞɵɟ ɞɜɚ ɲɬɚɛɟɥɹ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɱɟɪɟɡ 25,0 ɦ ɜ 
ɩɨɩɟɪɟɱɧɨɦ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɤ ɬɨɪɰɚɦ ɢɡɞɟɥɢɣ ɦɟɠɞɭ ɲɬɚɛɟɥɹɦɢ ɭɫɬɪɚɢɜɚɸɬ 
ɪɚɡɪɵɜɵ, ɪɚɜɧɵɟ 0,7 ɦ. Ɇɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɲɬɚɛɟɥɹɦɢ ɨɫɬɚɜɥɹɸɬ ɡɚɡɨɪ 
ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,2 ɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɨɜɪɟɠɞɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɩɪɢ 
ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɨɩɟɪɚɰɢɹɯ. Ɇɨɧɬɚɠɧɵɟ ɩɟɬɥɢ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɛɪɚɳɟɧɵ ɜɜɟɪɯ, ɚ ɦɨɧɬɚɠɧɵɟ ɦɚɪɤɢɪɨɜɤɢ - ɜ ɫɬɨɪɨɧɭ ɩɪɨɯɨɞɚ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɮɟɪɦ ɤ ɦɨɧɬɚɠɭ ɧɚ ɧɢɯ ɧɚɧɨɫɹɬ ɫɥɟɞɭɸɳɢɟ ɪɢɫɤɢ: 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɮɟɪɦ ɩɨɤɪɵɬɢɹ, ɧɚ ɭɪɨɜɧɟ ɨɩɢɪɚɧɢɹ. Ɂɚɬɟɦ ɨɛɫɬɪɚɢɜɚɸɬ 
ɦɨɧɬɚɠɧɵɦɢ ɥɟɫɬɧɢɰɚɦɢ ɢ ɩɨɞɦɨɫɬɹɦɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɦɨɧɬɚɠɚ 
ɩɨɫɥɟɞɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ.  

 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
 
Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɪɚɛɨɱɟɝɨ ɩɪɨɟɤɬɚ ɢ ɢɧɫɬɪɭɤɰɢɣ 
ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ.  

Ɂɚɦɟɧɚ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ 
ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɢ ɡɚɤɚɡɱɢɤɨɦ. 
ȼɨ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɚ ɝɪɚɧɢɰɚɯ ɨɩɚɫɧɨɣ ɡɨɧɵ ɭɫɬɚɧɨɜɢɬɶ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ. 

ɇɟɫɭɳɢɟ ɮɟɪɦɵ ɡɞɚɧɢɹ Ɏ1-1…Ɏ1-3 ɫɨɫɬɨɹɬ ɢ ɨɬɩɪɚɜɨɱɧɵɯ ɫɟɝɦɟɧɬɨɜ, ɢ 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ Ɏ1-4. 

Ⱦɥɹ ɫɬɪɨɩɨɜɤɢ ɮɟɪɦ ɩɪɢɦɟɧɹɸɬ ɫɬɪɨɩɵ ɫ ɩɪɭɠɢɧɧɵɦ ɡɚɦɤɨɦ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɞɢɫɬɚɧɰɢɨɧɧɭɸ ɪɚɫɫɬɪɨɩɨɜɤɭ. ɋɬɪɨɩɭɸɬ ɮɟɪɦɵ ɡɚ ɞɜɟ ɢɥɢ 
ɱɟɬɵɪɟ ɬɨɱɤɢ. Ɇɨɧɬɚɠ ɮɟɪɦ ɜɵɩɨɥɧɹɟɬ ɡɜɟɧɨ ɪɚɛɨɱɢɯ-ɦɨɧɬɚɠɧɢɤɨɜ ɢɡ ɲɟɫɬɢ 
ɱɟɥɨɜɟɤ. Ʉ ɪɚɛɨɬɟ ɬɚɤɠɟ ɩɪɢɜɥɟɤɚɸɬ ɷɥɟɤɬɪɨɫɜɚɪɳɢɤɚ. 

ɉɪɢ ɩɨɞɴɟɦɟ ɮɟɪɦɵ ɟɟ ɩɨɥɨɠɟɧɢɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɟɝɭɥɢɪɭɸɬ, ɭɞɟɪɠɢɜɚɹ 
ɮɟɪɦɭ ɨɬ ɪɚɫɤɚɱɢɜɚɧɢɹ, ɫ ɩɨɦɨɳɶɸ ɤɚɧɚɬɨɜ-ɨɬɬɹɠɟɤ ɞɜɨɟ ɦɨɧɬɚɠɧɢɤɨɜ. ɉɨɫɥɟ 
ɩɨɞɴɟɦɚ ɜ ɡɨɧɭ ɭɫɬɚɧɨɜɤɢ ɮɟɪɦɭ ɪɚɡɜɨɪɚɱɢɜɚɸɬ ɩɪɢ ɩɨɦɨɳɢ ɪɚɫɱɚɥɨɤ ɩɨɩɟɪɟɤ 
ɩɪɨɥɟɬɚ ɞɜɚ ɦɨɧɬɚɠɧɢɤɚ.  

ɇɚ ɜɵɫɨɬɟ ɨɤɨɥɨ 0,6 ɦ ɧɚɞ ɦɟɫɬɨɦ ɨɩɢɪɚɧɢɹ ɮɟɪɦɭ  ɩɪɢɧɢɦɚɸɬ ɞɜɨɟ 
ɞɪɭɝɢɯ ɦɨɧɬɚɠɧɢɤɨɜ (ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɦɨɧɬɚɠɧɵɯ ɩɥɨɳɚɞɤɚɯ, ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɤ 
ɤɨɥɨɧɧɚɦ). ɇɚɜɨɞɹɬ ɟɟ, ɫɨɜɦɟɳɚɹ ɪɢɫɤɢ, ɮɢɤɫɢɪɭɸɳɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɨɫɢ 
ɛɚɥɨɤ, ɫ ɪɢɫɤɚɦɢ ɨɫɟɣ ɤɨɥɨɧɧ ɜ ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɩɪɨɟɤɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ. ȼ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɮɟɪɦɭ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɦɟɳɚɸɬ 
ɥɨɦɨɦ ɛɟɡ ɟɟ ɩɨɞɴɟɦɚ, ɚ ɞɥɹ ɫɦɟɳɟɧɢɹ ɮɟɪɦɵ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɟɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɧɢɦɚɸɬ. 
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Ɏɟɪɦɭ ɨɩɢɪɚɸɬ ɧɚ ɜɪɟɦɟɧɧɵɟ ɤɚɬɭɱɢɟ ɨɩɨɪɵ ɆɂɄ-ɋ. ɂɡɞɟɥɢɹ ɆɂɄ-ɋ 
ɢɦɟɸɬ ɫɥɟɞɭɸɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ: ɝɥɚɜɧɵɟ ɷɥɟɦɟɧɬɵ  ɤɨɧɫɬɪɭɤɰɢɢ - ɷɬɨ 
ɫɬɚɥɶɧɵɟ ɬɪɭɛɵ ɞɢɚɦɟɬɪɨɦ 203 ɦɦ ɢ ɞɥɢɧɨɣ ɫɬɨɟɤ 4 ɢ 2 ɦɟɬɪɚ, ɪɚɫɩɨɪɤɢ ɢɡ 
ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 95 ɦɦ. Ʉɪɟɩɥɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɫɨɤɨɩɪɨɱɧɵɦɢ 
ɛɨɥɬɚɦɢ ɞɢɚɦɟɬɪɨɦ 24 ɦɦ.  

ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɮɟɪɦ ɦɨɧɬɢɪɭɸɬ ɫɜɹɡɢ, ɩɪɨɝɨɧɵ ɢ ɨɛɪɚɡɭɸɬ ɠɟɫɬɤɢɣ ɛɥɨɤ 
ɫ ɪɚɡɦɟɪɚɦɢ 60ɯ12 ɦ. Ⱦɚɥɟɟ ɩɨɞɚɸɬ ɜɚɧɬɵ ɧɚ ɨɬɦ. +50,000 ɡɚɤɪɟɩɥɹɸɬ ɢɯ ɧɚ 
ɷɬɨɣ ɨɬɦɟɬɤɟ ɢ ɡɚɤɪɟɩɥɹɸɬ ɧɚ ɮɟɪɦɚɯ. ɉɨɫɥɟ ɱɟɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɞɨɦɤɪɚɬɚɦɢ 
ɧɚɬɹɝɢɜɚɸɬ ɜɚɧɬɵ.   ɇɚɬɹɠɟɧɢɟ ɤɚɧɚɬɨɜ ɜɵɩɨɥɧɹɟɬɫɹ  ɫɨ ɫɬɨɪɨɧɵ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɛɥɨɤɚ ɫ ɩɨɞɜɟɫɧɨɣ ɥɸɥɶɤɢ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. Ʌɸɥɶɤɚ ɨɛɨɪɭɞɨɜɚɧɚ 
ɞɨɦɤɪɚɬɧɵɦɢ ɫɬɨɥɢɤɚɦɢ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢ ɰɟɧɬɪɢɪɭɸɬ ɫ ɩɨɦɨɳɶɸ 
ɬɚɥɢ ɢ ɩɨɞɤɥɢɧɢɜɚɸɬ ɧɚ ɲɩɚɥɶɧɵɯ ɤɥɟɬɤɚɯ. Ʉɚɧɚɬɵ ɧɚɬɹɝɢɜɚɸɬ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɞɨɦɤɪɚɬɚɦɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 100-200 ɬ, ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɜ 
ɞɨɦɤɪɚɬɧɵɯ ɫɬɨɥɢɤɚɯ, ɩɨ ɞɜɚ ɞɨɦɤɪɚɬɚ ɧɚ ɤɚɠɞɵɣ ɤɨɧɟɰ ɤɚɧɚɬɚ.  

ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɧɚɬɹɠɟɧɢɹ ɤɚɧɚɬɨɜ, ɜɪɟɦɟɧɧɵɟ ɨɩɨɪɵ ɪɚɫɤɪɭɠɚɥɢɜɚɸɬ ɢ 
ɩɟɪɟɜɨɡɹɬ ɢɯ ɧɚ ɫɥɟɞɭɸɳɢɟ 12 ɦ. 

ɇɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɫɬɚɥɶɧɵɟ ɩɪɨɮɢɥɢ ɞɨɥɠɧɵ ɩɨɫɬɚɜɥɹɬɶɫɹ 
ɩɚɤɟɬɚɦɢ. ɉɚɤɟɬɵ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɥɨɠɟɧɵ ɧɚ 
ɞɟɪɟɜɹɧɧɵɟ ɢɥɢ ɢɡ ɞɪɭɝɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɨɤɥɚɞɤɢ ɨɞɢɧɚɤɨɜɨɣ ɬɨɥɳɢɧɵ ɧɟ ɦɟɧɟɟ 
50 ɦɦ, ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 150 ɦɦ ɢ ɞɥɢɧɨɣ ɛɨɥɶɲɟ ɝɚɛɚɪɢɬɧɨɝɨ ɪɚɡɦɟɪɚ ɩɚɤɟɬɚ 
ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 100 ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɟ ɪɟɠɟ ɱɟɦ ɱɟɪɟɡ 3 ɦ. 

ɉɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ ɩɚɤɟɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɦɟɳɟɧɵ ɜ 
ɨɞɢɧ ɹɪɭɫ.  

ȼɫɟ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɜ 
ɫɨɛɪɚɧɧɨɦ ɜɢɞɟ, ɢ ɝɨɬɨɜɵɟ ɞɥɹ ɦɨɧɬɚɠɚ. ɋɟɝɦɟɧɬɵ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ 
ɯɪɚɧɟɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɥɨɠɟɧɵ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɢɥɢ ɢɡ ɞɪɭɝɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɩɪɨɤɥɚɞɤɢ ɨɞɢɧɚɤɨɜɨɣ ɬɨɥɳɢɧɵ ɧɟ ɦɟɧɟɟ 50 ɦɦ, ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 150 ɦɦ ɢ 
ɞɥɢɧɨɣ ɛɨɥɶɲɟ ɝɚɛɚɪɢɬɧɨɝɨ ɪɚɡɦɟɪɚ ɩɚɤɟɬɚ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 100 ɦɦ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɟ ɪɟɠɟ ɱɟɦ ɱɟɪɟɡ 3 ɦ. ɉɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ 
ɫɟɝɦɟɧɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɦɟɳɟɧɵ ɜ ɨɞɢɧ ɹɪɭɫ. 

ɋɜɚɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ - ɪɭɱɧɚɹ ɞɭɝɨɜɚɹ, ɩɨɤɪɵɬɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ ɬɢɩɨɜ ɗ-
42Ⱥ, ɗ-50Ⱥ ɢ ɗ-55Ⱥ. Ɋɚɡɦɟɪɵ ɲɜɨɜ ɢ ɤɪɨɦɨɤ - ɫɨɝɥɚɫɧɨ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ ɧɚ 
ɫɜɚɪɨɱɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. ɋɥɟɞɭɟɬ ɡɚɱɢɳɚɬɶ ɦɟɫɬɚ ɫɜɚɪɤɢ: ɤɪɨɦɤɢ ɫɜɚɪɢɜɚɟɦɵɯ 
ɞɟɬɚɥɟɣ ɜ ɦɟɫɬɚɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɲɜɨɜ ɢ ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɧɢɦ ɩɨɜɟɪɯɧɨɫɬɢ 
ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 20 ɦɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚɱɢɳɚɬɶ ɫ ɭɞɚɥɟɧɢɟɦ ɪɠɚɜɱɢɧɵ, ɠɢɪɨɜ, 
ɤɪɚɫɤɢ, ɝɪɹɡɢ ɢ ɜɥɚɝɢ. ɋɜɚɪɤɭ ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ ɪɟɠɢɦɟ: ɨɬɤɥɨɧɟɧɢɹ 
ɨɬ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɞɭɝɟ ɧɟ ɞɨɥɠɧɵ 
ɩɪɟɜɵɲɚɬɶ 5% - 7%. 

ɗɥɟɤɬɪɨɞɵ ɩɨɞɜɟɪɝɚɸɬ ɫɭɲɤɟ (ɩɪɨɤɚɥɢɜɚɧɢɸ) ɜ ɫɭɲɢɥɶɧɵɯ ɩɟɱɚɯ. ɑɢɫɥɨ 
ɩɪɨɤɚɥɟɧɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɫɜɚɪɳɢɤɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 

https://www.zavodsz.ru/metallokonstruktsii/mostovye-konstruktsii/mostovye-inventarnye-konstruktsii/


73 

 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɬɪɟɯ-, ɱɟɬɵɪɟɯɱɚɫɨɜɨɣ ɩɨɬɪɟɛɧɨɫɬɢ. ɗɥɟɤɬɪɨɞɵ ɫɥɟɞɭɟɬ ɩɪɟɞɨɯɪɚɧɹɬɶ ɨɬ 
ɭɜɥɚɠɧɟɧɢɹ - ɯɪɚɧɢɬɶ ɜ ɝɟɪɦɟɬɢɱɧɵɯ ɩɟɧɚɥɚɯ. 

ɒɜɵ ɫɨɟɞɢɧɟɧɢɣ ɞɟɬɚɥɟɣ ɬɨɥɳɢɧɨɣ ɛɨɥɟɟ 20 ɦɦ ɜɵɩɨɥɧɹɸɬ ɫɩɨɫɨɛɚɦɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɭɦɟɧɶɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ: 
ɫɟɤɰɢɨɧɧɵɦ ɨɛɪɚɬɧɨɫɬɭɩɟɧɱɚɬɵɦ, ɫɟɤɰɢɨɧɧɵɦ ɞɜɨɣɧɵɦ ɫɥɨɟɦ, ɤɚɫɤɚɞɨɦ, 
ɫɟɤɰɢɨɧɧɵɦ ɤɚɫɤɚɞɨɦ.  

ɉɪɢ ɞɜɭɫɬɨɪɨɧɧɟɣ ɫɜɚɪɤɟ ɫɬɵɤɨɜɵɯ, ɬɚɜɪɨɜɵɯ ɢ ɭɝɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ 
ɩɨɥɧɵɦ ɩɪɨɩɥɚɜɥɟɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɲɜɚ ɫ ɨɛɪɚɬɧɨɣ 
ɫɬɨɪɨɧɵ ɭɞɚɥɢɬɶ ɟɝɨ ɤɨɪɟɧɶ ɞɨ ɱɢɫɬɨɝɨ ɦɟɬɚɥɥɚ.  

ɉɪɢɦɟɧɟɧɢɟ ɧɚɱɚɥɶɧɵɯ ɢ ɜɵɜɨɞɧɵɯ ɩɥɚɧɨɤ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨ 
ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜɨɡɛɭɠɞɚɬɶ ɞɭɝɭ ɢ 
ɜɵɜɨɞɢɬɶ ɤɪɚɬɟɪ ɧɚ ɨɫɧɨɜɧɨɣ ɦɟɬɚɥɥ ɡɚ ɩɪɟɞɟɥɵ ɲɜɚ.  

Ʉɚɠɞɵɣ ɩɨɫɥɟɞɭɸɳɢɣ ɫɥɨɣ ɦɧɨɝɨɫɥɨɣɧɨɝɨ ɲɜɚ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɩɨɫɥɟ 
ɨɱɢɫɬɤɢ ɩɪɟɞɵɞɭɳɟɝɨ ɫɥɨɹ ɨɬ ɲɥɚɤɚ ɢ ɛɪɵɡɝ ɦɟɬɚɥɥɚ. ɍɱɚɫɬɨɤ ɲɜɚ ɫ 
ɬɪɟɳɢɧɚɦɢ ɫɥɟɞɭɟɬ ɢɫɩɪɚɜɥɹɬɶ ɞɨ ɧɚɥɨɠɟɧɢɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɥɨɹ.  

ɉɨɜɟɪɯɧɨɫɬɢ ɫɜɚɪɧɵɯ ɲɜɨɜ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɜɚɪɤɢ ɨɱɢɳɚɸɬ ɨɬ ɲɥɚɤɚ, 
ɛɪɵɡɝ, ɧɚɩɥɵɜɨɜ ɢ ɧɚɬɟɤɨɜ ɦɟɬɚɥɥɚ.  

ɉɪɢɜɚɪɟɧɧɵɟ ɦɨɧɬɚɠɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɭɞɚɥɹɸɬ (ɝɚɡɨɜɨɣ ɪɟɡɤɨɣ ɫ 
ɩɪɢɩɭɫɤɨɦ) ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɢ ɭɞɚɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ɇɟɫɬɚ 
ɢɯ ɩɪɢɜɚɪɤɢ ɡɚɱɢɳɚɸɬ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɡɚɩɨɞɥɢɰɨ ɫ ɨɫɧɨɜɧɵɦ 
ɦɟɬɚɥɥɨɦ.  

ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɩɨ ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɧɢɠɟ - 20 °C. ɋɢɥɭ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ɷɬɨɦ 
ɩɨɜɵɲɚɬɶ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɩɨɧɢɠɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ: ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɨɬ 0 °C 
ɞɨ -10 °C - ɧɚ 10%, ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɨɬ -10 °C ɞɨ - 20 °C - ɟɳɟ ɧɚ 10%.  

Ɋɚɛɨɬɵ ɩɨ ɞɟɦɨɧɬɚɠɭ ɜɪɟɦɟɧɧɵɯ ɨɩɨɪ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɨɥɶɤɨ ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɨɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ (ɮɟɪɦ, ɩɪɨɝɨɧɨɜ, 
ɫɜɹɡɟɣ), ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɭɲɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ. 

 
Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 
ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ ɨɱɢɫɬɢɬɶ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɨɬ 

ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɫɧɹɬɶ ɨɝɪɚɠɞɟɧɢɹ ɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ ɨɩɚɫɧɵɯ 
ɡɨɧ. ɍɛɪɚɬɶ ɫ ɬɟɪɪɢɬɨɪɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɫɬɤɭ ɢ 
ɢɧɫɬɪɭɦɟɧɬɵ.  

ɉɟɪɟɞɚɬɶ ɩɨɞɪɹɞɱɢɤɭ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ ɢ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ 
ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɛɨɬɵ. 
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4.1.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ 

Ʉɨɧɬɪɨɥɶ ɢ ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ 
ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 

- ɋɉ 48. 13330.2019 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»; 
- ɋɉ 70.13330.2012 Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ  
- ɋɇɢɉ 3.03.01-87 "ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ". 
ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɦɨɧɬɚɠɧɨ-ɫɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ ɩɨɞɜɟɪɝɧɭɬɶ ɤɨɧɬɪɨɥɸ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɢɯ 
ɜɵɩɨɥɧɟɧɢɹ.  

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɜɯɨɞɧɨɣ, ɨɩɟɪɚɰɢɨɧɧɵɣ 
(ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ), ɢɧɫɩɟɤɰɢɨɧɧɵɣ ɢ ɩɪɢɟɦɨɱɧɵɣ.  

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɢɥɢ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɫɥɭɠɛɚɦɢ, ɨɫɧɚɳɟɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɧɟɨɛɯɨɞɢɦɭɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɩɨɥɧɨɬɭ ɤɨɧɬɪɨɥɹ, ɢ 
ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ (ɩɪɨɪɚɛɚ, 
ɦɚɫɬɟɪɚ), ɜɵɩɨɥɧɹɸɳɟɝɨ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ. 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɢɯ 
ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ. 

Ⱦɨ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ, ɚɪɦɚɬɭɪɚ ɢ ɫɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ, ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ 
ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬɵ ɜɯɨɞɧɨɦɭ ɤɨɧɬɪɨɥɸ. Ʉɨɥɢɱɟɫɬɜɨ ɢɡɞɟɥɢɣ ɢ 
ɦɚɬɟɪɢɚɥɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɜɯɨɞɧɨɦɭ ɤɨɧɬɪɨɥɸ, ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ, 
ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɫɬɚɧɞɚɪɬɚɯ. 

ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɷɬɢɯ 
ɬɪɟɛɨɜɚɧɢɣ. ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɨɫɬɭɩɚɸɳɢɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ ɢ ɩɭɬɟɦ ɩɪɨɜɟɪɤɢ ɢɯ ɨɫɧɨɜɧɵɯ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɢ ɧɚɥɢɱɢɟ ɪɢɫɨɤ.  

Ʉɚɠɞɨɟ ɢɡɞɟɥɢɟ ɞɨɥɠɧɨ ɢɦɟɬɶ ɦɚɪɤɢɪɨɜɤɭ, ɜɵɩɨɥɧɟɧɧɭɸ ɧɟɫɦɵɜɚɟɦɨɣ 
ɤɪɚɫɤɨɣ. ȿɫɥɢ ɨɬɤɥɨɧɟɧɢɹ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɤɢ, ɡɚɜɨɞɚɦ-ɢɡɝɨɬɨɜɢɬɟɥɹɦ 
ɧɚɩɪɚɜɥɹɸɬ ɪɟɤɥɚɦɚɰɢɢ, ɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɪɚɤɭɸɬ.  

Ɋɟɡɭɥɶɬɚɬɵ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɮɨɪɦɥɹɸɬɫɹ Ⱥɤɬɨɦ ɢ ɡɚɧɨɫɹɬɫɹ ɜ ɀɭɪɧɚɥ 
ɭɱɟɬɚ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼɫɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ, 
ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɣ ɞɨɤɭɦɟɧɬ (ɩɚɫɩɨɪɬ), 
ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɸɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɟɟ ɦɚɪɤɚ, ɦɚɫɫɚ, ɞɚɬɚ 
ɢɡɝɨɬɨɜɥɟɧɢɹ. ɉɚɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɞɨɤɭɦɟɧɬɨɦ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɦ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ, ɞɟɣɫɬɜɭɸɳɢɦ ȽɈɋɌɚɦ ɢɥɢ Ɍɍ. 
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ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ 
ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ 
ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ. Ʉɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ 
ɦɚɫɬɟɪɚ, ɩɪɨɪɚɛɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɯɟɦɨɣ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ 
ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɪɢ ɨɩɟɪɚɰɢɨɧɧɨɦ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ) ɤɨɧɬɪɨɥɟ ɧɚɞɥɟɠɢɬ ɩɪɨɜɟɪɹɬɶ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɦɨɧɬɚɠɭ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ, ɪɚɛɨɱɢɦ 
ɩɪɨɟɤɬɨɦ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɜ 
ɀɭɪɧɚɥɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɟɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɜɟɪɹɸɳɢɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 
ɞɨɤɭɦɟɧɬɚɰɢɹ: 

– ɞɟɬɚɥɢɪɨɜɨɱɧɵɟ ɱɟɪɬɟɠɢ ɤɨɧɫɬɪɭɤɰɢɣ; 

– ɠɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

– ɚɤɬɵ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ; 

– ɚɤɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɪɢɟɦɤɢ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

– ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɫɯɟɦɵ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ; 

– ɞɨɤɭɦɟɧɬɵ ɨ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; 

– ɩɚɫɩɨɪɬɚ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ; 

– ɫɟɪɬɢɮɢɤɚɬɵ ɧɚ ɦɟɬɚɥɥ. 
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ɉɪɢ ɢɧɫɩɟɤɰɢɨɧɧɨɦ ɤɨɧɬɪɨɥɟ ɩɪɨɜɟɪɹɬɶ ɤɚɱɟɫɬɜɨ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɜɵɛɨɪɨɱɧɨ ɩɨ ɭɫɦɨɬɪɟɧɢɸ ɡɚɤɚɡɱɢɤɚ ɢɥɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɨɞɪɹɞɱɢɤɚ ɫ ɰɟɥɶɸ 
ɩɪɨɜɟɪɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɧɟɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ. 
ɗɬɨɬ ɜɢɞ ɤɨɧɬɪɨɥɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧ ɧɚ ɥɸɛɨɣ ɫɬɚɞɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɢɦ ɧɚɞɡɨɪɨɦ 
ɡɚɤɚɡɱɢɤɚ, ɚɜɬɨɪɫɤɢɦ ɧɚɞɡɨɪɨɦ, ɢɧɫɩɟɤɰɢɨɧɧɵɦ ɤɨɧɬɪɨɥɟɦ ɢ ɡɚɦɟɱɚɧɢɹ ɥɢɰ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɟɫɟɧɵ ɜ 
ɀɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ  ɢ ɮɢɤɫɢɪɭɸɬɫɹ ɬɚɤɠɟ ɜ 
Ɉɛɳɟɦ ɠɭɪɧɚɥɟ ɪɚɛɨɬ. ȼɫɹ ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɞɨɥɠɧɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ.  

Ʉɚɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɫɨɛɥɸɞɟɧɢɸ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɪɚɛɨɬ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɤɨɧɬɪɨɥɟɦ ɡɚ ɯɨɞɨɦ ɪɚɛɨɬ, 
ɢɡɥɨɠɟɧɧɵɦ ɜ ɉɪɨɟɤɬɟ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɉɪɨɟɤɬɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɜ ɋɯɟɦɟ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɜɟɞɭɬ ɫ ɦɨɦɟɧɬɚ ɩɨɫɬɭɩɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɢ ɡɚɤɚɧɱɢɜɚɸɬ ɩɪɢ ɫɞɚɱɟ ɨɛɴɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ɇɚ ɨɛɴɟɤɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɟɫɬɢ Ɉɛɳɢɣ ɠɭɪɧɚɥ ɪɚɛɨɬ, ɀɭɪɧɚɥ ɚɜɬɨɪɫɤɨɝɨ 
ɧɚɞɡɨɪɚ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɀɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɀɭɪɧɚɥ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɀɭɪɧɚɥ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɀɭɪɧɚɥ 
ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɡɚɳɢɬɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɪɚɛɨɱɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ, ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɢ ɩɪɢɟɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ 
ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɩɨ ɩɟɪɟɤɪɵɬɢɸ. 

ɉɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɨɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɟɟ 
ɤɨɦɩɥɟɤɬɧɨɫɬɢ ɢ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɜ ɧɟɣ ɬɟɯɧɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

ɉɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ ɩɪɨɜɟɪɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɯ 
ɫɬɚɧɞɚɪɬɚɦ, ɧɚɥɢɱɢɟ ɫɟɪɬɢɮɢɤɚɬɨɜ ɫɨɨɬɜɟɬɫɬɜɢɹ, ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɢ ɩɨɠɚɪɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ, ɩɚɫɩɨɪɬɨɜ ɢ ɞɪɭɝɢɯ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɩɪɨɜɟɞɟɧɢɹ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɟɫɟɧɵ ɜ «ɀɭɪɧɚɥ ɜɯɨɞɧɨɝɨ 
ɭɱɟɬɚ ɢ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɵɯ ɞɟɬɚɥɟɣ, ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ». 

ɉɨɫɬɭɩɚɸɳɚɹ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ, ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ ɩɪɢ 
ɩɪɢɟɦɤɟ ɞɨɥɠɧɵ ɩɨɞɜɟɪɝɚɬɶɫɹ ɜɧɟɲɧɟɦɭ ɨɫɦɨɬɪɭ ɢ ɡɚɦɟɪɚɦ. 

Ʉɚɠɞɚɹ ɩɚɪɬɢɹ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ ɞɨɥɠɧɚ ɛɵɬɶ ɫɧɚɛɠɟɧɚ ɫɟɪɬɢɮɢɤɚɬɨɦ, ɜ 
ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɸɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ, ɞɚɬɚ ɢ ɧɨɦɟɪ ɡɚɤɚɡɚ, 
ɞɢɚɦɟɬɪ ɢ ɦɚɪɤɚ ɫɬɚɥɢ, ɜɪɟɦɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ, ɦɚɫɫɚ 
ɩɚɪɬɢɢ, ɧɨɦɟɪ ɫɬɚɧɞɚɪɬɚ. Ʉɚɠɞɵɣ ɩɚɤɟɬ, ɛɭɯɬɚ ɢɥɢ ɩɭɱɨɤ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɛɢɪɤɭ ɡɚɜɨɞɚ-ɩɨɫɬɚɜɳɢɤɚ. 

ɉɪɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ ɞɚɧɧɵɯ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɜɟɞёɧɧɵɯ ɤɨɧɬɪɨɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɷɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɚɪɬɢɹ ɚɪɦɚɬɭɪɧɨɣ 
ɫɬɚɥɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

http://www.gosthelp.ru/text/R506014093RekomendaciiVxo.html
http://www.gosthelp.ru/text/13506Kartyoperacionnogoko.html
http://www.gosthelp.ru/text/GOSTR507795095Statistiche.html
http://www.gosthelp.ru/text/Rabochayadokumentaciyadly.html
http://220-volt.ru/
http://www.gosthelp.ru/text/RekomendaciiRekomendaciip74.html
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ɉɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – ɉɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

ɉɚɪɚɦɟɬɪɵ  
ɉɪɟɞɟɥɶɧɵɟ 
ɨɬɤɥɨɧɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ, ɦɦ  

ɋɪɟɞɫɬɜɚ 
ɢɡɦɟɪɟɧɢɣ 

Ɉɬɦɟɬɤɢ ɨɩɨɪɧɵɯ ɭɡɥɨɜ 
 

5 
 

ɇɢɜɟɥɢɪ ɇɁ, 
ɇɁɄ, 2ɇ-
10ɄɅ, 2ɇ-3Ʌ  

Ɋɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɥɨɧɧ 3 ɇɢɜɟɥɢɪ ɇɁ, 
ɇɁɄ, 2ɇ-
10ɄɅ, 2ɇ-3Ʌ 

ɋɦɟɳɟɧɢɟ ɨɫɟɣ ɫɟɝɦɟɧɬɨɜ ɚɪɨɤ  
ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ  
ɜ ɨɩɨɪɧɨɦ ɫɟɱɟɧɢɢ,  
ɬɨ ɠɟ - ɜ ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ 

 
 
5 
10 

Ɍɟɨɞɨɥɢɬ 
2Ɍ5Ʉ, 2Ɍ30 
ɋɤɥɚɞɧɨɣ 
ɦɟɬɪ ɬɢɩɚ 
ɆɋɆ-82, 
ɆɋȾ-1 

Ɉɬɦɟɬɤɢ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɛɚɥɨɤ, ɩɪɨɝɨɧɨɜ, ɪɢɝɟɥɟɣ 10 ɇɢɜɟɥɢɪ ɇɁ, 
ɇɁɄ 

ɋɦɟɳɟɧɢɟ ɫɟɝɦɟɧɬɨɜ ɫ ɨɫɟɣ 15 Ɍɟɨɞɨɥɢɬ 
2Ɍ5Ʉ, 2Ɍ30 
Ɇɟɬɪ 
ɫɤɥɚɞɧɨɣ 
ɆɋɆ-82; 
ɆɋȾ-1 

Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɷɥɟɦɟɧɬɨɜ ɫɟɝɦɟɧɬɨɜ 15 Ɋɭɥɟɬɤɚ ɬɢɩɚ 
ɊɁ-10, ɊɁ-20 

 



78 

 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

4.1.4 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 

ɉɨɞɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ɨɫɭɳɟɫɬɜɥɹɟɦ ɝɪɚɮɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ. 
ɉɨɞɛɢɪɚɟɦ ɤɪɚɧ ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠёɥɨɦɭ ɷɥɟɦɟɧɬɭ. ɗɬɢɦ ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ 
ɨɬɩɪɚɜɨɱɧɵɣ ɫɟɝɦɟɧɬ Ɏ1-3, ɦɚɫɫɨɣ 5,6 ɬ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 4.1. 

 
 

Ɋɢɫɭɧɨɤ 4.1 – Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ ɤɪɚɧɚ ɝɪɚɮɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɨ ɤɚɬɚɥɨɝɭ ɤɪɚɧɨɜ ɜɵɛɢɪɚɟɦ ɤɪɚɧ ɫ 

ɫɥɟɞɭɸɳɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ (ɪɢɫ. 4.2): 
1. Ʉɪɚɧ ɦɨɧɬɚɠɧɵɣ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɤɪɚɧ Liebherr LTM 1160-5.1 
-  ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ  ɆɆ = ͳ͸Ͳ ɬ; 
- ɞɥɢɧɵ ɫɬɪɟɥɵ: ɦɢɧɢɦɚɥɶɧɚɹ  LC = ʹʹɦ; ɦɚɤɫɢɦɚɥɶɧɚɹ  LC = ͹Ͳɦ; 
- ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴёɦɚ ɇɄ = ͻͷ,ͲͲ ɦ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ  lK = ͷͺ,ͲͲ; 
- ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɥɟɬ  lK = ͵,ͷͲ ɦ. 
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Ɋɢɫɭɧɨɤ 4.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɤɪɚɧɚ 

Liebherr LTM 1160-5.1 
 

ȼɟɫɶ ɩɟɪɟɱɟɧɶ ɦɚɲɢɧ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɨɫɧɚɫɬɤɢ, ɢɧɫɬɪɭɦɟɧɬɚ; ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ ɜ 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɥɢɫɬ. 

 
4.1.5 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

− ɋɇɢɉ 12-03-2001 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. 
Ɉɛɳɢɟ  ɬɪɟɛɨɜɚɧɢɹ»; 

− ɋɇɢɉ 12-04-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 
2. ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ»; 

− ȽɈɋɌ 12.3.002-75* "ɉɪɨɰɟɫɫɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ" ; 

− ɊȾ 102-011-89 «Ɉɯɪɚɧɚ ɬɪɭɞɚ. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ 
ɞɨɤɭɦɟɧɬɵ»; 



80 

 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

− ȽɈɋɌ 12.3.002-2014 «ɉɪɨɰɟɫɫɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ»; 
− ȽɈɋɌ 12.1.004-91 «ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» ; 
− ȽɈɋɌ 23407-78 «Ɉɝɪɚɠɞɟɧɢɹ ɢɧɜɟɧɬɚɪɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ ɢ 

ɭɱɚɫɬɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ». 
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɪɨɦɫɚɧɢɬɚɪɢɢ, ɩɨɠɚɪɧɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɪɚɛɨɬ, ɧɚɡɧɚɱɟɧɧɵɯ ɩɪɢɤɚɡɨɦ. Ɉɬɜɟɬɫɬɜɟɧɧɨɟ 
ɥɢɰɨ ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɦɨɧɬɚɠɧɵɦɢ ɪɚɛɨɬɚɦɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɱɟɪɟɡ ɛɪɢɝɚɞɢɪɚ. Ɋɚɫɩɨɪɹɠɟɧɢɹ ɢ ɭɤɚɡɚɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ 
ɥɢɰɚ ɹɜɥɹɸɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɨɛɴɟɤɬɟ. 

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜɵɞɚɱɟɣ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɵ, ɨɛɭɜɢ ɢ 
ɞɪ.), ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɟ ɪɚɛɨɱɢɯ (ɨɝɪɚɠɞɟɧɢɹ, 
ɨɫɜɟɳɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ, ɡɚɳɢɬɧɵɟ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɬ.ɞ.), ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 
Ɋɚɛɨɱɢɦ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɡɞɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɩɢɬɚɧɢɹ ɢ ɨɬɞɵɯɚ. 
Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɫɩɟɰɨɛɭɜɢ ɢ ɫɩɟɰɨɞɟɠɞɟ. ȼɫɟ ɥɢɰɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɨɛɹɡɚɧɵ ɧɨɫɢɬɶ ɡɚɳɢɬɧɵɟ ɤɚɫɤɢ. 

Ɋɟɲɟɧɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɢ ɧɚɯɨɞɢɬɶ 
ɨɬɪɚɠɟɧɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬɚɯ ɢ ɫɯɟɦɚɯ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɪɚɛɨɬ. 

Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɨɟɤɬɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɢɥɢ ɦɨɧɬɚɠɧɵɯ ɫɯɟɦ. ɉɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɭɤɚɡɚɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɟɫɬɢ ɡɚɩɪɟɳɚɟɬɫɹ. 

ȼ ɩɪɨɟɤɬɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ 
ɪɟɠɢɦɵ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɡɨɧɚɦɢ 
ɫɬɪɚɧɵ ɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ. 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɟɤɬɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɞɨɥɠɟɧ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ ɩɪɟɞɵɞɭɳɚɹ ɨɩɟɪɚɰɢɹ 
ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɥɟɞɭɸɳɢɯ. 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶ ɦɨɧɬɚɠɧɢɤɢ, ɩɪɨɲɟɞɲɢɟ 
ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɢ ɨɡɧɚɤɨɦɥɟɧɧɵɟ ɫɨ ɫɩɟɰɢɮɢɤɨɣ ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ɇɨɧɬɚɠɧɢɤɚɦ, ɜɵɩɨɥɧɹɸɳɢɦ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ ɩɪɢ 
ɫɬɪɚɯɨɜɤɟ ɦɨɧɬɚɠɧɵɦɢ ɩɨɹɫɚɦɢ, ɩɪɢɤɪɟɩɥɟɧɧɵɦ ɤ ɦɟɫɬɚɦ, ɭɤɚɡɚɧɧɵɦ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɚɛɨɬ. Ɇɨɧɬɚɠɧɵɣ ɩɨɹɫ ɞɨɥɠɟɧ ɛɵɬɶ ɢɫɩɵɬɚɧ, ɢ ɢɦɟɬɶ ɛɢɪɤɭ. 

ɉɟɪɟɞ ɞɨɩɭɫɤɨɦ ɤ ɪɚɛɨɬɟ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɪɭɤɨɜɨɞɢɬɟɥɢ 
ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɨɛɭɱɟɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ 
ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɚɜɢɥɶɧɭɸ 
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ɨɪɝɚɧɢɡɚɰɢɸ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɟ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɪɚɛɨɬ ɢ ɦɚɫɬɟɪɚ. 

Ɋɚɛɨɱɢɟ, ɜɵɩɨɥɧɹɸɳɢɟ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧɵ ɡɧɚɬɶ: 
− ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɞɥɹ ɨɪɝɚɧɢɡɦɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ; 

− ɩɪɚɜɢɥɚ ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ; 

− ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, 
ɫɨɞɟɪɠɚɧɢɸ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɫɚɧɢɬɚɪɢɢ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

− ɩɪɚɜɢɥɚ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ. 

ȼ ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɟ ɛɪɢɝɚɞɢɪ ɨɛɹɡɚɧ: 
− ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɫɦɟɧɵ ɥɢɱɧɨ ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɬɟɯɧɢɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɫɟɯ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɪɭɤɨɜɨɞɢɦɨɣ ɢɦ ɛɪɢɝɚɞɵ ɢ ɧɟɦɟɞɥɟɧɧɨ 
ɭɫɬɪɚɧɢɬɶ ɨɛɧɚɪɭɠɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ. ȿɫɥɢ ɧɚɪɭɲɟɧɢɹ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ 
ɫɢɥɚɦɢ ɛɪɢɝɚɞɵ ɢɥɢ ɭɝɪɨɠɚɸɬ ɡɞɨɪɨɜɶɸ ɢɥɢ ɠɢɡɧɢ ɪɚɛɨɬɚɸɳɢɯ, ɛɪɢɝɚɞɢɪ 
ɞɨɥɠɟɧ ɞɨɥɨɠɢɬɶ ɨɛ ɷɬɨɦ ɦɚɫɬɟɪɭ ɢɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɢ ɧɟ ɩɪɢɫɬɭɩɚɬɶ ɤ 
ɪɚɛɨɬɟ; 

− ɩɨɫɬɨɹɧɧɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɨɛɭɱɚɬɶ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɛɟɡɨɩɚɫɧɵɦ 
ɩɪɢɟɦɚɦ ɬɪɭɞɚ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɬɪɭɞɨɜɭɸ ɞɢɫɰɢɩɥɢɧɭ ɫɪɟɞɢ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɢ ɫɨɛɥɸɞɟɧɢɟ ɢɦɢ ɩɪɚɜɢɥ 
ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɫɩɨɪɹɞɤɚ ɢ ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɪɚɧɹɬɶ ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɱɥɟɧɚɦɢ ɛɪɢɝɚɞɵ; 

− ɨɪɝɚɧɢɡɨɜɚɬɶ ɪɚɛɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ; 

− ɧɟ ɞɨɩɭɫɤɚɬɶ ɞɨ ɪɚɛɨɬɵ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɛɟɡ ɫɪɟɞɫɬɜ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɫɩɟɰɨɛɭɜɢ; 

− ɫɥɟɞɢɬɶ ɡɚ ɱɢɫɬɨɬɨɣ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɨɝɪɚɠɞɟɧɢɟɦ ɨɩɚɫɧɵɯ ɦɟɫɬ ɢ 
ɫɨɛɥɸɞɟɧɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɝɚɛɚɪɢɬɨɜ; 

− ɧɟ ɞɨɩɭɫɤɚɬɶ ɧɚɯɨɠɞɟɧɢɹ ɜ ɨɩɚɫɧɵɯ ɡɨɧɚɯ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɢɥɢ 
ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. ɇɟ ɞɨɩɭɫɤɚɬɶ ɞɨ ɪɚɛɨɬɵ ɥɢɰ ɫ ɩɪɢɡɧɚɤɚɦɢ ɡɚɛɨɥɟɜɚɧɢɹ ɢɥɢ ɜ 
ɧɟɬɪɟɡɜɨɦ ɫɨɫɬɨɹɧɢɢ, ɭɞɚɥɹɬɶ ɢɯ ɫ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. 

Ʌɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɛɟɡɨɩɚɫɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ, ɨɛɹɡɚɧɨ: 
− ɨɡɧɚɤɨɦɢɬɶ ɪɚɛɨɱɢɯ ɫ Ɋɚɛɨɱɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɨɣ ɩɨɞ 

ɪɨɫɩɢɫɶ; 

− ɫɥɟɞɢɬɶ ɡɚ ɢɫɩɪɚɜɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɦɟɯɚɧɢɡɦɨɜ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ; 
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− ɪɚɡɴɹɫɧɢɬɶ ɪɚɛɨɬɧɢɤɚɦ ɢɯ ɨɛɹɡɚɧɧɨɫɬɢ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ. 

ɉɪɢɦɟɧɹɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɚɲɢɧɵ (ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ) 
ɫɥɟɞɭɟɬ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ȽɈɋɌ 12.2.013.0-91. 

ɉɪɢɦɟɧɹɬɶ ɪɭɱɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɡɧɚɱɟɧɢɟɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɩɚɫɩɨɪɬɟ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɦɚɲɢɧɵ: 
ɢɫɩɪɚɜɧɨɫɬɶ ɤɚɛɟɥɹ (ɲɧɭɪɚ), ɱɟɬɤɨɫɬɶ ɪɚɛɨɬɵ ɜɵɤɥɸɱɚɬɟɥɹ, ɪɚɛɨɬɭ ɧɚ ɯɨɥɨɫɬɨɦ 
ɯɨɞɭ. 

Ʉ ɪɚɛɨɬɟ ɫ ɪɭɱɧɵɦɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɦɚɲɢɧɚɦɢ (ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɦ 
ɢɧɫɬɪɭɦɟɧɬɨɦ) ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɩɪɨɲɟɞɲɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɭɱɟɧɢɟ ɢ 
ɢɦɟɸɳɢɟ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɝɪɭɩɩɭ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɦɚɲɢɧɢɫɬ ɝɪɭɡɨɩɨɞɴɟɦɧɨɝɨ ɤɪɚɧɚ ɞɨɥɠɟɧ 
ɩɪɨɜɟɪɢɬɶ: 

− ɦɟɯɚɧɢɡɦ ɤɪɚɧɚ, ɟɝɨ ɬɨɪɦɨɡɚ ɢ ɤɪɟɩɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɯɨɞɨɜɭɸ ɱɚɫɬɶ ɢ 
ɬɹɝɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ; 

− ɢɫɩɪɚɜɧɨɫɬɶ ɩɪɢɛɨɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɤɪɚɧɟ 
(ɤɨɧɟɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɭɤɚɡɚɬɟɥɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɥɟɬɚ 
ɫɬɪɟɥɵ, ɫɢɝɧɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɚɜɚɪɢɣɧɨɝɨ ɪɭɛɢɥɶɧɢɤɚ, ɨɝɪɚɧɢɱɢɬɟɥɹ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɢ ɞɪ.); 

− ɫɬɪɟɥɭ ɢ ɟɟ ɩɨɞɜɟɫɤɭ; 

− ɫɨɫɬɨɹɧɢɟ ɤɚɧɚɬɨɜ ɢ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ (ɬɪɚɜɟɪɫ, 
ɤɪɸɤɨɜ). 

− ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɜɫɟ ɦɟɯɚɧɢɡɦɵ ɤɪɚɧɚ, ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ, ɤɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɩɪɢɛɨɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɛɥɨɤɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɬɨɪɦɨɡɚ ɢ ɩɪɨɬɢɜɨɭɝɨɧɧɵɟ ɫɪɟɞɫɬɜɚ. ɉɪɢ 
ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɭɫɬɪɚɧɟɧɢɹ ɫɜɨɢɦɢ ɫɢɥɚɦɢ 
ɤɪɚɧɨɜɳɢɤ ɨɛɹɡɚɧ ɞɨɥɨɠɢɬɶ ɦɟɯɚɧɢɤɭ ɢɥɢ ɦɚɫɬɟɪɭ. Ɋɚɛɨɬɚɬɶ ɧɚ ɧɟɢɫɩɪɚɜɧɨɦ 
ɤɪɚɧɟ ɡɚɩɪɟɳɚɟɬɫɹ. 

 ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ: 

− ɩɪɢ ɪɚɛɨɬɟ ɫɨ ɫɬɚɥɶɧɵɦɢ ɤɚɧɚɬɚɦɢ ɫɥɟɞɭɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ 
ɛɪɟɡɟɧɬɨɜɵɦɢ ɪɭɤɚɜɢɰɚɦɢ; 

− ɡɚɩɪɟɳɚɟɬɫɹ ɜɨ ɜɪɟɦɹ ɩɨɞɴɟɦɚ ɝɪɭɡɨɜ ɭɞɚɪɹɬɶ ɩɨ ɫɬɪɨɩɚɦ ɢ ɤɪɸɤɭ 
ɤɪɚɧɚ; 

− ɡɚɩɪɟɳɚɟɬɫɹ ɫɬɨɹɬɶ, ɩɪɨɯɨɞɢɬɶ ɢɥɢ ɪɚɛɨɬɚɬɶ ɩɨɞ ɩɨɞɧɹɬɵɦ ɝɪɭɡɨɦ; 
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− ɡɚɩɪɟɳɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɝɪɭɡɵ, ɥɟɠɚɳɢɦɢ ɜ ɧɟɭɫɬɨɣɱɢɜɨɦ 
ɩɨɥɨɠɟɧɢɢ; 

− ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ ɧɟ ɞɨɥɠɟɧ ɨɩɭɫɤɚɬɶ ɝɪɭɡ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 
ɩɨɜɨɪɨɬɨɦ ɫɬɪɟɥɵ; 

− ɧɟ ɛɪɨɫɚɬɶ ɪɟɡɤɨ ɨɩɭɫɤɚɟɦɵɣ ɝɪɭɡ. 

ɂɡ-ɡɚ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɢ ɩɪɨɞɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɥɤɢ ɢ ɫɢɥɶɧɨɝɨ ɜɟɬɪɚ 
ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɬɪɭɞɧɨɫɬɢ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɛɨɬ. ɉɪɢ ɪɚɛɨɬɟ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 
20 ɦ ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɬɶ ɢɡɦɟɪɟɧɢɟ ɜɟɬɪɚ ɜ ɧɚɢɜɵɫɲɟɦ ɦɟɫɬɟ ɩɪɨɜɟɞɟɧɢɹ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. Ʉɨɝɞɚ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɪɟɜɵɫɢɬ 8 ɦ/ɫ, ɫɥɟɞɭɟɬ ɨɫɬɚɧɨɜɢɬɶ 
ɪɚɛɨɬɵ ɫ ɩɨɞɜɟɲɟɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɥɢɱɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ. ȿɫɥɢ ɜɟɬɟɪ ɫɢɥɶɧɟɟ, ɱɟɦ 10,7 ɦ/ɫ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɧɨɜɢɬɶ ɜɫɟ 
ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ. ɉɟɪɟɞ ɨɤɨɧɱɚɧɢɟɦ ɪɚɛɨɱɟɣ ɫɦɟɧɵ ɧɟɨɛɯɨɞɢɦɨ, ɫ ɭɱёɬɨɦ 
ɩɪɟɨɛɥɚɞɚɸɳɟɝɨ ɜɟɬɪɚ, ɩɪɢ ɤɪɟɩɢɬɶ ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ ɩɚɧɟɥɢ ɜɫɟɦɢ ɜɢɧɬɚɦɢ, ɚ 
ɧɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ ɩɚɧɟɥɢ ɧɚ ɤɪɨɜɥɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɬɨɥɶɤɨ ɫɜɹɡɚɧɧɵɦɢ 
ɜ ɩɚɤɟɬɵ ɢ ɡɚɤɪɟɩɥёɧɧɵɦɢ ɤ ɧɟɫɭɳɢɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. 

 
Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ 
 

Ʉɨɥɢɱɟɫɬɜɟɧɧɨɟ ɜɵɪɚɠɟɧɢɟ ɜɫɟɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 4.2.  

 
Ɍɚɛɥɢɰɚ 4.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥ-ɜɨ 
Ɉɛɴёɦ ɪɚɛɨɬ ɬ 950 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɑɟɥ.-ɫɦɟɧ 764,35 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ Ⱦɧɢ 84 
ȼɵɪɚɛɨɬɤɚ ɧɚ 1 ɪɚɛɨɱɟɝɨ ɜ ɫɦɟɧɭ ɬ 1,24 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɭ ɑɟɥ. 14 
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 

5.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 
 

ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɧɝɚɪɚ ɞɥɹ ɫɚɦɨɥɟɬɨɜ 
ɫ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɣ ɫɢɫɬɟɦɨɣ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɪɚɡɪɚɛɨɬɚɧ ɫ ɰɟɥɶɸ ɪɟɲɟɧɢɹ 
ɜɨɩɪɨɫɨɜ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ, ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ, ɫɟɬɟɣ ɜɨɞɨɩɪɨɜɨɞɚ, 
ɤɚɧɚɥɢɡɚɰɢɢ, ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. 

Ɂɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ ɨɩɪɟɞɟɥɟɧɚ ɦɚɤɫɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɵɦ 
ɜɵɥɟɬɨɦ ɫɬɪɟɥɵ ɤɪɚɧɚ. ɉɨɞɛɨɪ ɤɪɚɧɚ ɨɫɭɳɟɫɬɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 5 ɞɚɧɧɵɣ 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ. Ɉɩɚɫɧɚɹ ɡɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɋɇɢɉ 12-03-2001ɢ ɊȾ-
11-06-2007. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɨɝɪɚɠɞɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 23407-78. 

ȼɵɫɨɬɚ ɨɝɪɚɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 
1,6 ɦ, ɚ ɭɱɚɫɬɤɨɜ ɪɚɛɨɬɵ – ɧɟ ɦɟɧɟɟ 1,2 ɦ. Ɉɝɪɚɠɞɟɧɢɹ, ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɦɟɫɬɚɦ 
ɦɚɫɫɨɜɨɝɨ ɩɪɨɯɨɞɚ ɥɸɞɟɣ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɵɫɨɬɭ ɧɟ ɦɟɧɟɟ 2 ɦ ɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɨɪɭɞɨɜɚɧɵ ɫɩɥɨɲɧɵɦ ɡɚɳɢɬɧɵɦ ɤɨɡɵɪɶɤɨɦ. Ɉɝɪɚɠɞɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɩɪɨɟɦɨɜ, ɤɪɨɦɟ ɜɨɪɨɬ ɢ ɤɚɥɢɬɨɤ, ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɢ 
ɡɚɩɢɪɚɟɦɵɯ ɩɨɫɥɟ ɟɝɨ ɨɤɨɧɱɚɧɢɹ. 

Ʉɨɡɵɪɟɤ ɞɨɥɠɟɧ ɜɵɞɟɪɠɢɜɚɬɶ ɞɟɣɫɬɜɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ 
ɧɚɝɪɭɡɤɢ ɨɬ ɩɚɞɟɧɢɹ ɨɞɢɧɨɱɧɵɯ ɦɟɥɤɢɯ ɩɪɟɞɦɟɬɨɜ. 

Ɇɟɫɬɚ ɩɪɨɯɨɞɨɜ ɥɸɞɟɣ ɜ ɩɪɟɞɟɥɚɯ ɨɩɚɫɧɵɯ ɡɨɧ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɵɟ 
ɨɝɪɚɠɞɟɧɢɹ. ȼɯɨɞɵ ɜ ɫɬɪɨɹɳɢɟɫɹ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɫɜɟɪɯɭ 
ɫɩɥɨɲɧɵɦ ɧɚɜɟɫɨɦ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 2ɦ ɨɬ ɫɬɟɧɵ ɡɞɚɧɢɹ. 

ȼɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ ɢ ɩɟɲɟɯɨɞɧɵɟ ɞɨɪɨɠɤɢ ɦɨɝɭɬ ɢɦɟɬɶ ɩɨɤɪɵɬɢɟ ɢɡ 
ɳɟɛɧɹ. 

ɒɢɪɢɧɚ ɜɨɪɨɬ ɧɚ ɜɴɟɡɞɚɯ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 4ɦ. 

ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɭ ɜɵɟɡɞɚ ɞɨɥɠɧɨ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɦɟɫɬɨ ɨɱɢɫɬɤɢ 
ɢ ɦɨɣɤɢ ɤɨɥɟɫ ɦɚɲɢɧ ɨɬ ɝɪɹɡɢ. 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɜɛɥɢɡɢ ɦɟɫɬ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 10 ɤɦ/ɱɚɫ ɧɚ ɩɪɹɦɵɯ ɭɱɚɫɬɤɚɯ ɢ 5 
ɤɦ/ɱɚɫ – ɧɚ ɩɨɜɨɪɨɬɚɯ. 

Ɇɟɫɬɚ ɩɪɢɟɦɚ ɪɚɫɬɜɨɪɚ ɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 

ɉɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɜ ɦɟɫɬɚɯ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ 
ɩɨɦɟɳɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ «ɉɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ 
ɞɨɥɠɧɵ ɫɨɛɢɪɚɬɶɫɹ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɜ ɤɨɧɬɟɣɧɟɪɵ. Ʉɨɧɬɟɣɧɟɪɵ ɞɨɥɠɧɵ 
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ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɨɬɜɟɞɟɧɧɨɦ ɞɥɹ ɧɢɯ ɦɟɫɬɟ ɢ ɜɵɜɨɡɢɬɶɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. Ɇɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɤɨɧɬɟɣɧɟɪɨɜ ɭɤɚɡɵɜɚɟɬɫɹ ɧɚ 
ɫɬɪɨɣɝɟɧɩɥɚɧɟ. 

ɍ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɨɧɬɟɣɧɟɪɵ ɞɥɹ 
ɫɛɨɪɚ ɦɭɫɨɪɚ ɢ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ.  

Ɉɫɜɟɳɟɧɧɨɫɬɶ ɩɥɨɳɚɞɨɤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 
52.13330.2016 «ɟɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ» ɢ ȽɈɋɌ 12.1.046-
2014 «ɋɋȻɌ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ. ɇɨɪɦɵ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ». 

ɇɚ ɨɛɳɟɩɥɨɳɚɞɨɱɧɨɦ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɩɨɤɚɡɵɜɚɟɦ ɪɚɡɦɟɳɟɧɢɟ 
ɜɨɡɜɨɞɢɦɵɯ ɩɨɫɬɨɹɧɧɵɯ ɢ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɋȽɉ ɜɤɥɸɱɚɟɬ ɩɪɢɜɹɡɤɭ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɩɪɨɟɡɞɨɜ ɢ ɚɜɬɨɞɨɪɨɝ, ɫɤɥɚɞɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, 
ɛɵɬɨɜɵɯ ɝɨɪɨɞɤɨɜ, ɜɪɟɦɟɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 

 
5.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝ. Ʉɪɚɫɧɨɹɪɫɤ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ. 
- ɫɧɟɝɨɜɨɣ ɪɚɣɨɧ – III; 
- ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ – III; 
- ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɡɢɦɨɣ 3,7 ɦ/ɫ; 
- ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ  -28,7 °∁; 
- ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ 15,7 °∁; 
- ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ ɲɢɪɨɬɚ 56 ; 
- ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ -6,5°∁; 
- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 68%; 
- ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 2,3 ɦ/ɫ. 
ɉɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɫɟɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɤɥɢɦɚɬ ɪɚɣɨɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɢ 
ɠɚɪɤɢɦ ɥɟɬɨɦ. 

 
5.3 Ɋɚɡɜɢɬɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɚ ɧɚɯɨɞɢɬɫɹ ɪɟɱɧɨɣ ɩɨɪɬ, ɨɞɢɧ ɢɡ ɤɪɭɩɧɟɣɲɢɯ 

ɪɟɱɧɵɯ ɩɨɪɬɨɜ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ ɢ ɫɚɦɨɟ ɤɪɭɩɧɨɟ ɝɪɭɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ 
ɩɪɟɞɩɪɢɹɬɢɟ ȿɧɢɫɟɣɫɤɨɝɨ ɛɚɫɫɟɣɧɚ ɞɨɫɬɭɩɧɵɣ ɞɥɹ ɦɨɪɫɤɢɯ ɫɭɞɨɜ. ȿɫɬɶ 
ɬɚɤɠɟ Ⱥɷɪɨɩɨɪɬ «ȿɦɟɥɶɹɧɨɜɨ», ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɩɚɫɫɚɠɢɪɨɜ ɢ 
ɝɪɭɡɨɜ. Ɍɚɤ ɠɟ ɢɦɟɟɬɫɹ ɠɟɥɟɡɧɚɹ ɞɨɪɨɝɚ ɢ ɪɚɡɜɢɬ ɚɜɬɨɦɨɛɢɥɶɧɵɣ  ɬɪɚɧɫɩɨɪɬ. 

Ɍɟɪɪɢɬɨɪɢɹ ɭɱɚɫɬɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɦɟɟɬ ɫɜɹɡɶ ɫ ɭɥɢɱɧɨɣ ɞɨɪɨɠɧɨɣ 
ɫɟɬɶɸ. Ɉɫɧɨɜɧɨɣ ɜɢɞ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ – 
ɚɜɬɨɦɨɛɢɥɶɧɵɣ. ɉɨɤɪɵɬɢɟ ɩɪɨɟɡɞɨɜ ɢ ɩɚɪɤɨɜɨɤ – ɚɫɮɚɥɶɬɨɛɟɬɨɧ.  

ɉɨɫɬɨɹɧɧɵɟ ɩɨɞɴɟɡɞɵ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢɡ-ɡɚ 
ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɚɫɫɢɪɨɜɤɢ ɢ ɝɚɛɚɪɢɬɨɜ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɭɫɬɪɨɢɥɢ ɜɪɟɦɟɧɧɵɟ 
ɞɨɪɨɝɢ. ȼɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ – ɫɚɦɚɹ ɞɨɪɨɝɚɹ ɱɚɫɬɶ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 

http://ru.wikipedia.org/wiki/%D0%90%D1%8D%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%D0%98%D0%B3%D0%B0%D1%80%D0%BA%D0%B0
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ɫɬɨɢɦɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɫɨɫɬɚɜɥɹɟɬ  1-2 % ɨɬ ɩɨɥɧɨɣ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɨɪɨɝ ɜ ɩɥɚɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɞɴɟɡɞ ɤ ɫɤɥɚɞɚɦ ɢ ɛɵɬɨɜɵɦ ɩɨɦɟɳɟɧɢɹɦ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɦɚɤɫɢɦɚɥɶɧɨ ɢɫɩɨɥɶɡɭɟɦ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢ ɩɪɨɟɤɬɢɪɭɟɦɵɟ 
ɞɨɪɨɝɢ. ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɫɨɛɥɸɞɚɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ: 

- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ – 1 ɦ; 
- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɩɨɠɚɪɧɵɢ ɝɢɞɪɚɧɬɨɦ 2 ɦ. 
ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɨɞɧɨɩɨɥɨɫɧɵɯ ɞɨɪɨɝ – 3,5 ɦ. ɇɚ ɭɱɚɫɬɤɚɯ ɞɨɪɨɝ, 

ɝɞɟ ɨɪɝɚɧɢɡɨɜɚɧɨ ɨɞɧɨɫɬɨɪɨɧɧɟɟ ɞɜɢɠɟɧɢɟ, ɜ ɡɨɧɟ ɜɵɝɪɭɡɤɢ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɦɚɬɟɪɢɚɥɨɜ ɲɢɪɢɧɚ ɞɨɪɨɝɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 6 ɦ, ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɭɲɢɪɟɧɢɹ 18 ɦ. 

Ɋɚɞɢɭɫɵ ɡɚɤɪɭɝɥɟɧɢɹ ɞɨɪɨɝ ɩɪɢɧɹɥɢ 12 ɦ, ɧɨ ɩɪɢ ɷɬɨɦ ɲɢɪɢɧɚ ɩɪɨɟɡɞɨɜ ɜ 
ɩɪɟɞɟɥɚɯ ɤɪɢɜɵɯ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 3,5 ɞɨ 5 ɦ.  

 
5.4  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɢɜɥɟɱɟɧɢɸ ɦɟɫɬɧɨɣ ɪɚɛɨɱɟɣ ɫɢɥɵ ɢ 

ɢɧɨɝɨɪɨɞɧɢɯ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɜɚɯɬɨɜɵɦ ɦɟɬɨɞɨɦ 

 
Ⱦɨ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚɤɚɡɱɢɤ ɜɵɫɬɚɜɥɹɟɬ ɧɚ ɬɟɧɞɟɪ ɞɥɹ ɜɵɛɨɪɚ ɧɚ 

ɤɨɧɤɭɪɫɧɨɣ ɨɫɧɨɜɟ ɥɭɱɲɟɣ ɩɨɞɪɹɞɧɨɣ ɢ ɫɭɛɩɨɞɪɹɞɧɨɣ ɨɪɝɚɧɢɡɚɰɢɣ, ɤɨɬɨɪɚɹ 
ɛɭɞɟɬ ɡɚɧɢɦɚɬɶɫɹ ɧɚɣɦɨɦ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ.  

Ⱦɥɹ ɩɪɢɜɥɟɱɟɧɢɹ ɦɟɫɬɧɨɣ ɪɚɛɨɱɟɣ ɫɢɥɵ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ 
ɦɚɫɫɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ (ɪɚɞɢɨ, ɬɟɥɟɜɢɞɟɧɢɟ, ɢɧɬɟɪɧɟɬ). ɉɪɢɜɥɟɱɟɧɢɟ ɪɚɛɨɱɢɯ 
ɞɥɹ ɪɚɛɨɬɵ ɜɚɯɬɨɜɵɦ ɦɟɬɨɞɨɦ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɬɚɤ ɤɚɤ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɟɞɟɬɫɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɤɪɭɩɧɨɝɨ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ ɢ ɦɟɫɬɧɨɣ ɪɚɛɨɱɟɣ ɫɢɥɵ ɛɭɞɟɬ 
ɞɨɫɬɚɬɨɱɧɨ.  

 
5.5 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫ 

ɨɛɨɫɧɨɜɚɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɟɦɟɥɶɧɵɯ 
ɭɱɚɫɬɤɨɜ ɜɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɝɨ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ 

 
ɉɥɨɳɚɞɤɚ, ɨɬɜɟɞɟɧɧɚɹ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ. 

Ɂɟɦɟɥɶɧɵɣ ɭɱɚɫɬɨɤ, ɜɵɞɟɥɟɧɧɵɣ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢɦɟɟɬ ɩɥɨɳɚɞɶ 10,3 ɝɚ.  
ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɪɨɜɧɭɸ ɬɟɪɪɢɬɨɪɢɢ ɛɟɡ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɨɬɜɟɞɟɧɧɨɣ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɬɟɪɪɢɬɨɪɢɢ ɢ ɧɟ ɜɵɯɨɞɢɬ ɡɚ ɝɪɚɧɢɰɵ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫɟɪɜɢɬɭɬɚ. 
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5.6 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɜ ɭɫɥɨɜɢɹɯ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ ɢ (ɢɥɢ) ɜ ɭɫɥɨɜɢɹɯ ɫɬɟɫɧɟɧɧɨɣ ɝɨɪɨɞɫɤɨɣ ɡɚɫɬɪɨɣɤɢ 

 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɴɟɤɬɚ ɜɟɞɟɬɫɹ ɧɚ ɫɜɨɛɨɞɧɨɣ, ɨɬɜɟɞɟɧɧɨɣ ɩɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɬɟɪɪɢɬɨɪɢɢ. ɋɬɟɫɧɹɸɳɢɟ ɭɫɥɨɜɢɹ, ɦɟɲɚɸɳɢɟ ɩɪɨɜɟɞɟɧɢɸ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɬɫɭɬɫɬɜɭɸɬ. 

 

5.7 ɇɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 
(ɤɨɧɫɬɪɭɤɰɢɢ), ɩɨɞɥɟɠɚɳɢɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ ɚɤɬɨɜ 
ɩɪɢɟɦɤɢ 

 

ɉɟɪɟɱɟɧɶ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɤɚɡɟ 
Ɇɢɧɪɟɝɢɨɧɚ ɊɎ ɨɬ 30.12.2009 N 624. 

Ƚɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɛɨɬɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ;  
ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ; 
Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ; 
ɍɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɚ; 
Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɜɥɢ; 
Ɏɚɫɚɞɧɵɟ ɪɚɛɨɬɵ; 
ɍɫɬɪɨɣɫɬɜɨ ɜɧɭɬɪɟɧɧɢɯ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ; 
ɍɫɬɪɨɣɫɬɜɨ ɧɚɪɭɠɧɵɯ ɫɟɬɟɣ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɢ ɥɢɧɢɣ ɫɜɹɡɢ; 
Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ; 
ɉɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ;  
ɍɫɬɪɨɣɫɬɜɨ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ;  
Ɋɚɛɨɬɵ ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɢɜɥɟɤɚɟɦɵɦ 

ɡɚɫɬɪɨɣɳɢɤɨɦ ɢɥɢ ɡɚɤɚɡɱɢɤɨɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɨɝɨɜɨɪɚ ɸɪɢɞɢɱɟɫɤɢɦ ɥɢɰɨɦ ɢɥɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɦ; 

18. Ɋɚɛɨɬɵ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɪɟɦɨɧɬɚ ɩɪɢɜɥɟɤɚɟɦɵɦ ɡɚɫɬɪɨɣɳɢɤɨɦ ɢɥɢ ɡɚɤɚɡɱɢɤɨɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɨɝɨɜɨɪɚ 
ɸɪɢɞɢɱɟɫɤɢɦ ɥɢɰɨɦ ɢɥɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɦ (ɝɟɧɟɪɚɥɶɧɵɦ 
ɩɨɞɪɹɞɱɢɤɨɦ). 

 
5.8 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ (ɜ ɬɨɦ ɱɢɫɥɟ ɨɛɴɟɦɵ ɢ 

ɬɟɯɧɨɥɨɝɢɢ ɪɚɛɨɬ, ɜɤɥɸɱɚɹ ɪɚɛɨɬɵ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ) 
 

ɉɟɪɟɱɟɧɶ ɪɚɛɨɬ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɩɪɨɟɤɬɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ 
ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ «ɉɪɨɟɤɬ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»: 

ɂɧɠɟɧɟɪɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
ȼɨɡɜɟɞɟɧɢɟ ɚɧɝɚɪɚ ɞɥɹ ɫɚɦɨɥɟɬɨɜ ɩɥɨɳɚɞɶɸ 23534,0ɦ2; 
ɚ) ɍɫɬɪɨɣɫɬɜɨ ɤɨɬɥɨɜɚɧɚ; 
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ɛ) Ɋɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ «0»; 
ɜ) ȼɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ; 
ɝ) Ʉɪɨɜɟɥɶɧɵɟ ɪɚɛɨɬɵ; 
ɞ) Ɉɬɞɟɥɤɚ; 
ɟ) ȼɧɭɬɪɟɧɧɢɟ ɫ/ɬ ɪɚɛɨɬɵ; 
ɠ) ȼɧɭɬɪɟɧɧɢɟ ɷ/ɦ ɪɚɛɨɬɵ; 
ɡ) ȼɧɭɬɪɟɧɧɢɟ ɫɥɚɛɨɬɨɱɧɵɟ ɪɚɛɨɬɵ; 
ɢ) ɉɪɨɱɢɟ ɧɟɭɱɬɟɧɧɵɟ ɪɚɛɨɬɵ. 
ɂɧɠɟɧɟɪɧɵɟ ɫɟɬɢ; 
ɚ) ȼɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ; 
ɛ) Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ ɢ ɝɨɪ. ȼɨɞɨɫɧɚɛɠɟɧɢɟ; 
ɜ) ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ; 
ɝ) ɋɟɬɢ ɫɥɚɛɨɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ; 
ɞ) Ⱦɢɫɩɟɬɱɟɪɢɡɚɰɢɹ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ; 
ɚ) ɉɪɨɟɡɞɵ, ɩɨɞɴɟɡɞɵ, ɬɪɨɬɭɚɪɵ ɢ ɬ.ɞ; 
ɛ) Ɉɡɟɥɟɧɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɩɟɲɟɯɨɞɧɵɟ ɞɨɪɨɠɤɢ, ɢɝɪɨɜɵɟ ɢ ɫɩɨɪɬ. 

ɩɥɨɳɚɞɤɢ; 
ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ  ɢ ɫɨɨɪɭɠɟɧɢɹ. 
ɉɪɨɱɢɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ. 
 

5.9 ɉɨɬɪɟɛɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɤɚɞɪɚɯ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ, 
ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧɚɯ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ, ɜɪɟɦɟɧɧɵɯ 
ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 

 

5.9.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɵɬɨɜɨɝɨ ɝɨɪɨɞɤɚ: ɨɛɨɫɧɨɜɚɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɤɚɞɪɚɯ, ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 

 

ɇɨɪɦɚɬɢɜ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɧɢɤɨɜ (ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ-ɫɞɟɥɶɳɢɤɨɜ) (ɇɱ) 
ɩɨ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɇɱ= (Ɍɪ ɩɥ/Ɏɧ)·100/Ʉɜ.ɧ,                                                                                 (5.9.1) 

ɝɞɟ Ɍɪ ɩɥ – ɩɥɚɧɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ, ɧɨɪɦɨ-ɱ;  
Ɏɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ, ɱ; 
Ʉɜ.ɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦ ɜɪɟɦɟɧɢ ɪɚɛɨɱɢɦɢ. 

ɇɱ= (139654,96/1760)·100/110≈72 ɱɟɥ. 

ɉɥɨɳɚɞɶ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ F ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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F = f∙N,                                                                                                          (5.9.2) 
ɝɞɟ f – ɧɨɪɦɚɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɧɚ 1 ɱɟɥɨɜɟɤɚ,  
N – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɚɧɧɵɦ ɬɢɩɨɦ ɩɨɦɟɳɟɧɢɣ.  
 

№ 

ɩ/ɩ 

Ʉɚɬɟɝɨɪɢɢ 

ɪɚɛɨɬɚɸɳɢɯ 

ɍɞɟɥɶɧɵɣ ɜɟɫ 

ɪɚɛɨɬɚɸɳɢɯ ɜ 

% 

ɱɢɫɥɟɧɧɨɫɬɶ 

ɪɚɛɨɬɚɸɳɢɯ 

ɂɡ ɧɢɯ ɡɚɧɹɬɵɯ ɜ ɧɚɢɛɨɥɟɟ 

ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ 

1 ɝɨɞ 
% ɨɛɳɟɝɨ ɱɢɫɥɚ 

ɪɚɛɨɬɚɸɳɢɯ 
ɜɫɟɝɨ ɱɟɥɨɜɟɤ 

1 Ɋɚɛɨɱɢɟ 84,5 61 70 43 

2 ɂɌɊ 11,0 8 80 6 

3 ɋɥɭɠɚɳɢɟ 3,2 2 80 2 

4 ɆɈɉ ɢ ɨɯɪɚɧɚ 1,3 1 80 1 

 

Ɍɚɛɥɢɰɚ 5.9.2 – ɗɤɫɩɥɢɤɚɰɢɹ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

№ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɦɟɳɟɧɢɹ 
ɤɨɥ-
ɜɨ N 

ɩɥɨɳɚɞɶ ɦ2 ɩɪɢɧɢɦɚɟɦ 
ɬɢɩ ɛɵɬɨɜɨɝɨ 
ɩɨɦɟɳɟɧɢɹ 

ɩɥɨɳɚɞɶ ɦ2 
ɤɨɥ-ɜɨ 
ɡɞɚɧɢɣ ɧɚ ɨɞɧɨɝɨ 

ɱɟɥɨɜɟɤɚ f ɪɚɫɱɟɬɧɚɹ 
ɨɞɧɨɝɨ 
ɡɞɚɧɢɹ 

ɜɫɟɯ 
ɡɞɚɧɢɣ 

ɫɚɧɢɬɚɪɧɨ ɛɵɬɨɜɵɟ 

1 ɝɚɪɞɟɪɨɛɧɚɹ 72 0,7 50,4 
ɛɥɨɤɢɪɭɟɦɵɣ 
ɤɨɧɬɟɣɧɟɪ 6ɯ3 

18 54 3 

2 ɞɭɲɟɜɚɹ 52 0,54 28,08 ɛɥɨɤɢɪɭɟɦɵ
ɣ ɤɨɧɬɟɣɧɟɪ 

5ɯ3 
15 45 3 

3 ɭɦɵɜɚɥɶɧɹ 52 0,2 10,4 

4 
ɩɨɦɟɳɟɧɢɟ 
ɨɬɞɵɯɚ ɢ 

ɩɪɢɟɦɚ ɩɢɳɢ 
52 0,1 5,2 

ɛɥɨɤɢɪɭɟɦɵ
ɣ ɤɨɧɬɟɣɧɟɪ 

4ɯ3 
12 12 1 

5 ɫɭɲɢɥɶɧɹ 43 0,2 8,6 
ɛɥɨɤɢɪɭɟɦɵ
ɣ ɤɨɧɬɟɣɧɟɪ 

4ɯ3 
12 12 1 

6 ɬɭɚɥɟɬ 52 
Ɋɚɫɱɟɬ ɩɨ 
ɮɨɪɦɭɥɟ 
(6.9.3) 

5 
ɛɢɨɬɭɚɥɟɬ 

1ɯ1 
1 5 5 

                           ɫɥɭɠɟɛɧɵɟ   

7 ɩɪɨɪɚɛɫɤɚɹ 6 4 24,0 
ɛɥɨɤɢɪɭɟɦɵɣ 

ɤɨɧɬɟɣɧɟɪ 
3ɯ8 

24 24 1 
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Sɬɪ = ሺͲ,͹ ∙ N ∙ Ͳ,ͳሻ ∙ Ͳ,͹ + ሺͳ,Ͷ ∙ N ∙ Ͳ,ͳሻ ∙ Ͳ,͵,                                           (5.9.3) 

ɝɞɟ N – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜ ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ; Sɬɪ = ሺͲ,͹ ∙ ͷʹ ∙ Ͳ,ͳሻ ∙ Ͳ,͹ + ሺͳ,Ͷ ∙ ͷʹ ∙ Ͳ,ͳሻ ∙ Ͳ,͵ = Ͷ,͹͵ ɦ2. 

 
5.9.2 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɨɩɥɢɜɟ, ɩɚɪɟ, ɤɢɫɥɨɪɨɞɟ ɢ 

ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 

 

Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ɋ = α×(ΣɄ1×Ɋɫ/cosφ + ΣK2×Ɋɬ/ cosφ + ΣK3×Ɋɫɜ + ΣK4×Ɋɧ),           
(5.9.4) 

ɝɞɟ Ɋ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 
α – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ ɢ ɡɚɜɢɫɹɳɢɣ ɨɬ ɟɟ 

ɩɪɨɬɹɠɟɧɧɨɫɬɢ, ɫɟɱɟɧɢɹ (1,05÷1,1); 
Ʉ1, Ʉ2, Ʉ3, Ʉ4 –  ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɩɪɨɫɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɱɢɫɥɨɦ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɢ ɧɟɫɨɜɩɚɞɟɧɢɟɦ ɩɨ ɜɪɟɦɟɧɢ ɢɯ ɪɚɛɨɬɵ;  
Ɋɫ – ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɢ 

ɬɟɯɧɢɱɟɫɤɢɦ ɞɚɧɧɵɦ; 
Ɋɬ – ɦɨɳɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ, ɤȼɬ; 
Ɋɨɜ – ɦɨɳɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɤȼɬ; 
cosφ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɯɚɪɚɤɬɟɪɚ ɡɚɝɪɭɡɤɢ ɢ 

ɱɢɫɥɚ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 5.9.3. 

Ɍɚɛɥɢɰɚ 5.9.3 – Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ȿɞɢɧ
ɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ʉ
ɨɥ-ɜɨ 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɧɚ ɟɞ. 
ɢɡɦ., ɤȼɬ 

Ʉɨ
ɷɮ. 
ɫɩɪɨɫɚ, 
Ʉɫ 

Ɍɪɟɛɭɟ
ɦɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 
1 2 3 4 5 6 
1. ɋɜɚɪɨɱɧɵɣ 

ɚɩɩɚɪɚɬ 
ɲɬ. 4 20 

0,3
5 

28,0 

2. ȼɢɛɪɚɬɨɪ  ɲɬ. 4 0,8 0,6 1,92 
3. Ʉɨɦɩɪɟɫɫɨɪ  ɲɬ. 4 4,5 0,7 12,6 
4. Ɋɭɱɧɨɣ 

ɢɧɫɬɪɭɦɟɧɬ 
ɲɬ. 8 0,5 

0,1
5 

0,6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.9.3 
1 2 3 4 5 6 
5. Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ ɦ2 

43
998,8 

0,015 0,8 527,99 

6. Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɢ 
ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

ɦ2 1
26 

0,015 0,8 1,51 

7. Ⱦɭɲɟɜɵɟ ɢ ɭɛɨɪɧɵɟ ɦ2 
5

0 
0,003 0,8 0,12 

8. Ɉɯɪɚɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɦ2 
2

50 
1,5 1 375,0 

9.Ɉɫɜɟɳɟɧɢɟ ɝɥɚɜɧɵɯ 
ɩɪɨɯɨɞɨɜ ɢ ɩɪɨɟɡɞɨɜ 

ɤ
ɦ 

0,
5 

5 1 2,5 

ɂɬɨɝɨ 950,24 
 
Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ: 

Ɋ = 1,1×950,24 = 1045,26 ɤȼȺ. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɨɞɫɬɚɧɰɢɹ 2ɄɌɉ-ɉȼ 2000/6/0,4, 
ɦɨɳɧɨɫɬɶɸ ɩɢɬɚɧɢɹ 2000ɤȼȺ.  

ɋɠɚɬɵɣ ɜɨɡɞɭɯ ɧɚ ɫɬɪɨɹɳɟɦɫɹ ɨɛɴɟɤɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ. Ʉɢɫɥɨɪɨɞ ɢ ɚɰɟɬɢɥɟɧ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 
ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Qɫɠ = 1,1. Σq . ni . Ki, ɦ3/ɦɢɧ,                                                                       (5.9.5) 

ɝɞɟ 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɨɡɞɭɯɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ; 
qi – ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɦɟɯɚɧɢɡɦɚɦɢ, ɦ3/ɦɢɧ; 
ni – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɪɨɞɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

Qɫɠ = 1,1. (0,96+14+6,3) = 23,4 ɦ3/ɦɢɧ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɩɧɟɜɦɨɤɨɥɟɫɧɵɣ ɤɨɦɩɪɟɫɫɨɪ, ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɤɨɦɩɥɟɤɬɨɦ 
ɝɢɛɤɢɯ ɲɥɚɧɝɨɜ Ø 40 ɦɦ ɢ ɢɦɟɸɳɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 25 ɦ3. 

Ʉɢɫɥɨɪɨɞ ɢ ɚɰɟɬɢɥɟɧ ɩɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɨɛɴɟɤɬ ɜ ɫɬɚɥɶɧɵɯ ɛɚɥɥɨɧɚɯ ɢ 
ɯɪɚɧɢɬɫɹ ɜ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɚɯ, ɨɛɟɫɩɟɱɢɜɚɹ ɡɚɳɢɬɭ ɛɚɥɥɨɧɨɜ ɨɬ ɧɚɝɪɟɜɚɧɢɹ, 
ɥɢɛɨ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɩɟɪɟɞɜɢɠɧɵɟ ɤɢɫɥɨɪɨɞɧɵɟ ɢ ɚɰɟɬɢɥɟɧɨɜɵɟ ɭɫɬɚɧɨɜɤɢ. 

Ɉɛɳɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɬɟɩɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɚ ɩɨ 
ɨɬɞɟɥɶɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ: 

Qɨɛɳ = (Qɨɬ+Qɬɟɯɧ) . Ʉ1 . Ʉ2, 

ɝɞɟ Qɨɬ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɡɞɚɧɢɹ; 
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Qɬɟɯɧ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ; 
Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɭɱɬɟɧɧɵɯ ɪɚɫɯɨɞɨɜ; Ʉ1 = 1,15; 
Ʉ2 –ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɬɟɩɥɚ ɜ ɫɟɬɢ; Ʉ2 = 1,15. 
 
Ɋɚɫɯɨɞ ɬɟɩɥɚ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

Qɨɬ =Vɡɞ
. q . α . (tɜɧ - tɧ),                                                                                 (5.9.6) 

ɝɞɟ Vɡɞ – ɨɛɴɟɦ ɡɞɚɧɢɹ ɩɨ ɧɚɪɭɠɧɨɦɭ ɨɛɦɟɪɭ, ɦ3; 
q – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ, q = 1,9 ɤȾɠ/ɦ3 ɝɪɚɞ; 
α – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɱɟɬɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ;  
tɧ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ; tɧ = - 40 ɨɋ; 
tɜ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ, tɜ= + 20 ɨɋ. 

Qɨɬ = 906278,94 . 1,9 . 0,9 . (20+40) = 92,98 . 106 ɤȾɠ. 

Qɨɛɳ = (92,98.106+ 300) . 1,15 . 1,15 = 122,97 . 106 ɤȾɠ. 

ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɪɚɫɱёɬ ɨɫɜɟɳɟɧɢɹ. 
Ɋɚɫɫɬɚɧɨɜɤɚ ɢɫɬɨɱɧɢɤɨɜ ɨɫɜɟɳɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱёɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɬɟɪɪɢɬɨɪɢɢ. ɑɢɫɥɨ ɩɪɨɠɟɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ:  

n=P∙E∙S/Pɥ,                                                                                                    (5.9.7) 

ɝɞɟ Ɋ – ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ (ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɉɁɋ-35 Ɋ=0,75-0,4 ȼɬ/ɦ2ɥɤ);  
ȿ – ɨɫɜɟɳёɧɧɨɫɬɶ, ɥɤ, ȿ=2 ɥɤ;  
S – ɩɥɨɳɚɞɶ ɨɫɜɟɳɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ, S=75000 ɦ2;  
Ɋɥ – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ, ȼɬ (ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɩɪɨɠɟɤɬɨɪɚɦɢ ɉɁɋ-

35 Ɋɥ=1000 ȼɬ). 

n = 0,4∙2∙ 75000/1000 = 60 ɩɪɨɠɟɤɬɨɪɨɜ. 
 
5.9.3 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɨɞɟ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɫɚɧɢɬɚɪɧɨ – ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɢ ɬɭɲɟɧɢɟ ɩɨɠɚɪɨɜ. 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɟɪɢɨɞ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɝɨ 
ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. ɋɭɦɦɚɪɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: ܳˑ˄˜ = ܳ˒˓ + ܳ˘ˑˊ + ܳд˖˛ + ܳ˒ˑˉ,                                                             (5.9.8) 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
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ܳ˒˓ = ∑ ௌ∙𝐴∙ʙ𝑖௡∙ଷ଺଴଴ ,                                                                                                (5.9.9) 

ɝɞɟ  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɟɞɢɧɢɰɭ ɨɛɴɟɦɚ ɪɚɛɨɬ; 
 – ɨɛɴёɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɫɦɟɧɭ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟɦ; 
 – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. 

ɋɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ: Q˒˓ = ଷଽଶଽ଺଼∙ଷ଺଴଴ = ͵,͵ ˎ/˔. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ – ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܳ˘ˑˊ = ˅∙ே∙ʙమ௡∙ଷ଺଴଴,                                                                                                

(5.9.10) 

ɝɞɟ  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ ɜ ɫɦɟɧɭ; 
 – ɱɚɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɪɟɛɥɟɧɢɹ (ɪɚɜɧɵɣ 2). ܳ˘ˑˊ = ଵଶ∙ହଶ∙ଶ଼∙ଷ଺଴଴ = Ͳ,ͲͶ ɥ/ɫ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɞɭɲɟɜɵɟ ɭɫɬɚɧɨɜɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܳд˖˛ = ʠ∙ே𝑖௠∙଺଴,                                                                                               (5.9.11) 

ɝɞɟ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ (ɋ = 30 – 40ɥ). 
 – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɩɪɢɧɢɦɚɸɳɢɯ ɞɭɲ (40% ɨɬ ɧɚɢɛɨɥɶɲɟɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɭ); 
– ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɞɭɲɟɜɨɣ ɭɫɬɚɧɨɜɤɢ ( ). ܳд˖˛ = ଷହ∙ସଷ∙଴,ସସହ∙଺଴ = Ͳ,ʹʹ ɥ/ɫɟɤ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɧɚɪɭɠɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɨɪɦɚɦɢ. Ⱦɥɹ ɨɛɴɟɤɬɚ ɫ ɩɥɨɳɚɞɶɸ ɡɚɫɬɪɨɣɤɢ ɞɨ 10ȽȺ ɪɚɫɯɨɞ 
ɜɨɞɵ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɭɯ ɫɬɪɭɣ ɢɡ 
ɝɢɞɪɚɧɬɨɜ ɩɨ 5ɥ/ɫ. ܳ˒ˑˉ = ʹ ∙ ͷ = ͳͲ ɥ/ɫɟɤ. 

ɋɭɦɦɚɪɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.9.7 ܳˑ˄˜ = ͵,͵ + Ͳ,ͲͶ + Ͳ,ʹʹ + ͳͲ = ͳ͵,ͷ͸ ɥ/ɫɟɤ. 
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Ⱦɢɚɦɟɬɪ ɜɪɟɦɟɧɧɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Д = ͸͵,ʹͷ√ொˑ˄˜𝜋∙ɋ                                                                                           (5.9.12) 

ɝɞɟ  Qɨɛɳ – ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ; 
ν – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ (0,7 – 1,2 ɦ/ɫ). 

Д = ͸͵,ʹͷ√ ଵଷ,ହ଺ଷ,ଵସ∙ͳ,ʹ = Ͳ,ͳʹ ɦ. 

ɉɨ ȽɈɋɌ 10704-91 ɩɪɢɧɢɦɚɟɦ ɬɪɭɛɨɩɪɨɜɨɞ  ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 127 ɦɦ. 
Ⱦɢɚɦɟɬɪ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɩɪɢɧɢɦɚɟɦ  102 ɦɦ.  

ɉɪɢɜɹɡɤɚ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɨɛɨɡɧɚɱɟɧɢɢ ɦɟɫɬ 
ɩɨɞɤɥɸɱɟɧɢɹ ɬɪɚɫɫ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɤ ɢɫɬɨɱɧɢɤɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
(ɧɚɫɨɫɧɵɦ ɫɬɚɧɰɢɹɦ, ɤɨɥɨɞɰɚɦ) ɢ ɪɚɡɞɚɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɢɥɢ 
ɜɜɨɞɨɜ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ. Ʉɨɥɨɞɰɵ ɫ ɩɨɠɚɪɧɵɦɢ ɝɢɞɪɚɧɬɚɦɢ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɫ 
ɭɱёɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɤɥɚɞɤɢ ɪɭɤɚɜɨɜ ɤ ɦɟɫɬɚɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 150 ɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ) ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɝɨ 
ɩɨɞɴɟɡɞɚ ɤ ɝɢɞɪɚɧɬɚɦ (ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɶɲɟ 5 ɦ ɨɬ ɞɨɪɨɝɢ). 

 
5.9.4  Ɋɚɫɱɟɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

 

Ɉɫɧɨɜɧɵɦ ɜɢɞɨɦ ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɞɨɫɬɚɜɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɝɪɭɡɨɜ ɹɜɥɹɟɬɫɹ 
ɚɜɬɨɦɨɛɢɥɶɧɵɣ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɭɬɤɢ (Ni) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɝɪɭɡɨɜ ɩɨ ɡɚɞɚɧɧɨɦɭ ɪɚɫɫɬɨɹɧɢɸ ɩɟɪɟɜɨɡɤɢ ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ 
ɦɚɪɲɪɭɬɭ: N୧ = ୕i∙୲ɰTi∙୯ɬɪ∙Ɍɫɦ∙Ʉɫɦ

,                                                                                         (6.9.13) 

ɝɞɟ Q୧ −ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɚɧɧɨɝɨ ɝɪɭɡɚ, ɩɟɪɟɜɨɡɢɦɨɝɨ ɡɚ ɪɚɫɱɟɬɧɵɣ 
ɩɟɪɢɨɞ, ɬ (ɩɨ ɪɚɫɱɟɬɧɵɦ ɞɚɧɧɵɦ ɉɉɊ); tɰ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɧɨɣ ɟɞɢɧɢɰɵ, ɱ; T୧ −ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɝɪɭɡɚ, ɞɧ. (ɩɪɢɧɢɦɚɟɬɫɹ 
ɩɨ ɉɉɊ); qɬɪ − ɩɨɥɟɡɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ, ɬ; 

Ɍɫɦ = ͹,ͷ − ɫɦɟɧɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ, ɱ; 
Ʉɫɦ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɦɟɧɨɣ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ, ɪɚɜɧɵɣ ɨɞɧɨɦɭ ɢɥɢ ɞɜɭɦ (ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɫɦɟɧ ɪɚɛɨɬɵ ɜ ɬɟɱɟɧɢɢ ɫɭɬɨɤ). 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɡɚ: 
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tɰ = tɩɪ + ଶ୪୴ + tɦ,                                                                                       (5.9.14) 

ɝɞɟ tɩɪ −ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ, ɱ; l – ɪɚɫɫɬɨɹɧɢɟ, ɤɦ, ɩɟɪɟɜɨɡɤɢ ɜ ɨɞɢɧ ɤɨɧɟɰ; v  - ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ, ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɟɝɨ 
ɬɢɩɚ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ, ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ, ɤɥɚɫɫɚ ɢ ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɝ; tɦ − ɩɟɪɢɨɞ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɜɨ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ, ɱ 
(0,02 – 0,05 ɱ). 

 

Ɍɚɛɥɢɰɚ 5.9.4 – ɉɨɞɛɨɪ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 

 
ɇɚɢɦɟɧɨɜ

ɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 

 
ɇɚɢɦɟɧɨ

ɜɚɧɢɟ ɜɢɞɚ 
ɬɪɚɧɫɩɨɪɬɚ 

 
Ƚɪɭɡɨɩɨɞɴɟɦ

ɧɨɫɬɶ, ɬ 

Ʉɨɥɢɱɟɫ
ɬɜɨ 
ɷɥɟɦɟɧɬɨɜ, 
ɩɟɪɟɜɨɡɢɦɵɯ 
ɡɚ ɪɚɫɱɟɬɧɵɣ 
ɩɟɪɢɨɞ, ɲɬ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ 

ɬɹ
ɝɚɱ 

ɩɪɢ
ɰɟɩ 

ɗɥɟɦɟɧɬɵ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɤɚɪɤɚɫɚ 

ɄɚɦȺɁ - 
55102 

15 898 6 6 

Ⱦɜɟɪɢ ɢ 
ɨɤɧɚ 

ɄɚɦȺɁ - 
6520 

22 121 2 2 

ɋɷɧɞɜɢɱ 
ɩɚɧɟɥɢ 

ɄɚɦȺɁ - 
55102 

15 1424 1 1 

Ɉɩɚɥɭɛɤɚ 
ɄɚɦȺɁ - 

55102 
15 520 1 1 

 

5.10 ɉɥɨɳɚɞɤɢ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɫɬɪɭɤɰɢɣ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɤɪɭɩɧɟɧɧɵɯ ɦɨɞɭɥɟɣ ɢ ɫɬɟɧɞɨɜ ɞɥɹ ɢɯ ɫɛɨɪɤɢ. Ɋɟɲɟɧɢɹ ɩɨ 
ɩɟɪɟɦɟɳɟɧɢɸ ɬɹɠɟɥɨɜɟɫɧɨɝɨ ɧɟɝɚɛɚɪɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɤɪɭɩɧɟɧɧɵɯ 
ɦɨɞɭɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ 

 

ɇɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞɟ: P = ୔ˑ˄˜T ∙ Tː ∙ Kଵ ∙ Kଶ,                                                                                (5.10.1) 

ɝɞɟ Ɋɨɛɳ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ; 

Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɞɧ.; 
Ɍɧ – ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɞɧ.; 
Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞ; 
Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ: 
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F = ୔V,                                                                                                          (5.10.2) 

ɝɞɟ V – ɤɨɥ-ɜɨ ɦɚɬɟɪɢɚɥɚ, ɭɤɥɚɞɵɜɚɟɦɨɝɨ ɧɚ 1 ɦ2. 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ: S = Fஒ,                                                                                                           (6.10.3) 

ɝɞɟ Ⱦ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ. 
 
ɋɤɥɚɞɵ ɞɥɹ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ, ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɢ ɥɟɫɬɧɢɱɧɵɯ ɦɚɪɲɟɣ – 

ɨɬɤɪɵɬɵɟ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ Ⱦ = Ͳ,͹; ɫɤɥɚɞɵ ɞɥɹ ɞɜɟɪɧɵɯ 
ɢ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ – ɡɚɤɪɵɬɵɟ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ Ⱦ = Ͳ,͹. 

 

Ɍɚɛɥɢɰɚ 5.10.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɨɛɴɟɤɬɧɵɯ ɫɤɥɚɞɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ȿɞ. ɢɡɦ. Ɋɨɛɳ Ɍɧ q Ɋɫɤɥ Sɬɪ 
Ɇɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ (ɨ) ɬ. 950 14 1,25 24,96 31,20 

ɋɷɧɞɜɢɱ ɩɚɧɟɥɢ (ɧ) ɦ2 16548,
3 

14 
0,5 

434,77 217,39 

Ɉɩɚɥɭɛɤɚ (ɧ) ɦ2 10800 14 0,5 720,72 360,36 

Ɉɤɧɚ ɢ ɞɜɟɪɢ (ɧ) ɦ2 
4661,2
6 

14 0,7 311,06 217,74 

 
ɂɬɨɝɨ ɞɥɹ ɚɧɝɚɪɚ ɞɥɹ ɫɨɦɨɥɟɬɨɜ, ɩɥɨɳɚɞɶɸ S=23534,0ɦ2, ɬɪɟɛɭɟɬɫɹ: 
- ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ – 31,20 ɦ2; 
- ɫɤɥɚɞɨɜ ɩɨɞ ɧɚɜɟɫɨɦ – 795,49 ɦ2; 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ – 826,69 ɦ2. 
 

5.11 Ɉɛɟɫɩɟɱɟɧɢɟ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ 
ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ 

 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɢɥɢ ɫɩɟɰɫɥɭɠɛɚɦɢ, ɜɯɨɞɹɳɢɦɢ ɜ ɫɨɫɬɚɜ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɢɥɢ ɩɪɢɜɥɟɤɚɟɦɵɯ ɫɨ ɫɬɨɪɨɧɵ ɢ ɨɫɧɚɳɟɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɧɟɨɛɯɨɞɢɦɭɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɩɨɥɧɨɬɭ 
ɤɨɧɬɪɨɥɹ.  

Ɉɩɟɪɚɰɢɨɧɧɵɦ ɤɨɧɬɪɨɥɟɦ ɢɫɩɨɥɧɢɬɟɥɶ ɪɚɛɨɬ ɩɪɨɜɟɪɹɟɬ: 
- ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɫɨɫɬɚɜɚ ɜɵɩɨɥɧɹɟɦɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, 
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɧɚ ɞɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ; 

- ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɢ ɢɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɟɤɬɧɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɚ ɬɚɤɠɟ 
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ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɧɚ ɞɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɧɨɪɦɚɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ. 

- ɫɨɛɥɸɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɤɚɪɬɚɦɢ ɢ ɪɟɝɥɚɦɟɧɬɚɦɢ; 

Ɇɟɫɬɚ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, ɢɯ ɱɚɫɬɨɬɚ, ɢɫɩɨɥɧɢɬɟɥɢ, 
ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɣ, ɮɨɪɦɵ ɡɚɩɢɫɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɪɹɞɨɤ ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɣ ɩɪɢ ɜɵɹɜɥɟɧɢɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɞɨɥɠɧɵ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɟɤɬɧɨɣ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɵ. 
ȼ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɶɫɹ ɨɰɟɧɤɚ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, 

ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɜɥɢɹɸɬ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɴɟɤɬɚ, ɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɢɧɹɬɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɫɬɚɧɨɜɹɬɫɹ ɧɟɞɨɫɬɭɩɧɵɦɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɨɫɥɟ ɧɚɱɚɥɚ 
ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɭɱɚɫɬɤɨɜ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ, ɭɫɬɪɚɧɟɧɢɟ ɞɟɮɟɤɬɨɜ ɤɨɬɨɪɵɯ, 
ɜɵɹɜɥɟɧɧɵɯ ɤɨɧɬɪɨɥɟɦ, ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɪɚɡɛɨɪɤɢ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɹ 
ɩɨɫɥɟɞɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɭɱɚɫɬɤɨɜ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ. ȼ ɭɤɚɡɚɧɧɵɯ 
ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɨɰɟɞɭɪɚɯ ɦɨɝɭɬ ɭɱɚɫɬɜɨɜɚɬɶ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ, ɚɜɬɨɪɫɤɨɝɨ ɧɚɞɡɨɪɚ, ɚ ɬɚɤɠɟ, ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɧɟɡɚɜɢɫɢɦɵɟ ɷɤɫɩɟɪɬɵ. ɂɫɩɨɥɧɢɬɟɥɶ ɪɚɛɨɬ ɧɟ ɩɨɡɞɧɟɟ ɱɟɦ ɡɚ 
ɬɪɢ ɪɚɛɨɱɢɯ ɞɧɹ ɢɡɜɟɳɚɟɬ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɧɢɤɨɜ ɨ ɫɪɨɤɚɯ ɩɪɨɜɟɞɟɧɢɹ 
ɭɤɚɡɚɧɧɵɯ ɩɪɨɰɟɞɭɪ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɟɦɤɢ ɪɚɛɨɬ, ɫɤɪɵɜɚɟɦɵɯ ɩɨɫɥɟɞɭɸɳɢɦɢ ɪɚɛɨɬɚɦɢ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɟɤɬɧɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɨɮɨɪɦɥɹɸɬɫɹ ɚɤɬɚɦɢ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ. Ɂɚɫɬɪɨɣɳɢɤ 
(ɡɚɤɚɡɱɢɤ) ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶ ɩɨɜɬɨɪɧɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɩɨɫɥɟ 
ɭɫɬɪɚɧɟɧɢɹ ɜɵɹɜɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɷɬɚɩɧɨɣ ɩɪɢɟɦɤɢ ɞɟɮɟɤɬɨɜ ɪɚɛɨɬ, 
ɤɨɧɫɬɪɭɤɰɢɣ, ɭɱɚɫɬɤɨɜ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɚɤɬɵ ɞɨɥɠɧɵ 
ɨɮɨɪɦɥɹɬɶɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɜɵɹɜɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ. 

ȼ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɨɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɧɚɱɢɧɚɬɶɫɹ ɩɨɫɥɟ ɩɟɪɟɪɵɜɚ 
ɛɨɥɟɟ ɱɟɦ ɜ 6 ɦɟɫɹɰɟɜ ɫ ɦɨɦɟɧɬɚ ɡɚɜɟɪɲɟɧɢɹ ɩɨɷɬɚɩɧɨɣ ɩɪɢɟɦɤɢ, ɩɟɪɟɞ 
ɜɨɡɨɛɧɨɜɥɟɧɢɟɦ ɪɚɛɨɬ ɷɬɢ ɩɪɨɰɟɞɭɪɵ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɩɨɜɬɨɪɧɨ ɫ 
ɨɮɨɪɦɥɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɚɤɬɨɜ. 

Ʉɨɧɬɪɨɥɶ ɫɨɛɥɸɞɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɟɦ ɪɚɛɨɬ ɩɪɚɜɢɥ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɢ 
ɯɪɚɧɟɧɢɹ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɤɨɧɬɪɨɥɶ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɩɨɥɧɹɟɦɨɝɨ ɢɫɩɨɥɧɢɬɟɥɟɦ ɪɚɛɨɬ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɬɪɟɛɨɜɚɧɢɹɦ; ɤɨɧɬɪɨɥɶ ɫɨɨɬɜɟɬɫɬɜɢɹ ɨɛɴɟɦɨɜ ɢ ɫɪɨɤɨɜ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
ɭɫɥɨɜɢɹɦ ɞɨɝɨɜɨɪɚ ɢ ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; ɨɰɟɧɤɭ  ɫɨɨɬɜɟɬɫɬɜɢɹ 
ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɤɨɧɫɬɪɭɤɰɢɣ, ɭɱɚɫɬɤɨɜ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɬɟɯɧɢɱɟɫɤɢɦ ɧɚɞɡɨɪɨɦ ɡɚɫɬɪɨɣɳɢɤɚ (ɡɚɤɚɡɱɢɤɚ) ɡɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ. 
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5.12 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɥɭɠɛɵ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɢ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɤɨɧɬɪɨɥɹ 

 

Ʌɢɰɨ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɜɵɩɨɥɧɹɟɬ ɩɪɢɟɦɤɭ 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɣ ɟɦɭ ɡɚɫɬɪɨɣɳɢɤɨɦ (ɡɚɤɚɡɱɢɤɨɦ) ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ 
ɨɫɧɨɜɵ, ɩɪɨɜɟɪɹɟɬ ɟɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɬɨɱɧɨɫɬɢ, 
ɧɚɞɟɠɧɨɫɬɢ ɡɚɤɪɟɩɥɟɧɢɹ ɡɧɚɤɨɜ ɧɚ ɦɟɫɬɧɨɫɬɢ; ɫ ɷɬɨɣ ɰɟɥɶɸ ɦɨɠɧɨ ɩɪɢɜɥɟɱɶ 
ɧɟɡɚɜɢɫɢɦɵɯ ɷɤɫɩɟɪɬɨɜ, ɢɦɟɸɳɢɯ ɜɵɞɚɧɧɨɟ ɫɚɦɨɪɟɝɭɥɢɪɭɟɦɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ 
ɫɜɢɞɟɬɟɥɶɫɬɜɨ ɨ ɞɨɩɭɫɤɟ ɤ ɪɚɛɨɬɚɦ ɩɨ ɫɨɡɞɚɧɢɸ ɨɩɨɪɧɵɯ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɫɟɬɟɣ. 
ȼ ɫɥɭɱɚɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɣ ɩɪɢɜɥɟɱɟɧɧɵɦɢ ɥɚɛɨɪɚɬɨɪɢɹɦɢ 
ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɢɦɟɧɹɟɦɵɯ ɢɦɢ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ ɢ 
ɢɫɩɵɬɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚɰɢɨɧɚɥɶɧɵɦ ɫɬɚɧɞɚɪɬɚɦ. 

 

5.13 Ɍɪɟɛɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ ɜ ɪɚɛɨɱɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɜ ɫɜɹɡɢ ɫ ɩɪɢɧɹɬɵɦɢ ɦɟɬɨɞɚɦɢ ɜɨɡɜɟɞɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɨɧɬɚɠɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɫɥɟɞɭɟɬ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɜɫɸ ɩɪɟɞɨɫɬɚɜɥɟɧɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ, ɜɤɥɸɱɚɹ ɉɈɋ ɢ ɪɚɛɨɱɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ, 
ɩɪɨɜɟɪɢɜ ɩɪɢ ɷɬɨɦ:  

- ɟɟ ɤɨɦɩɥɟɤɬɧɨɫɬɶ;  
- ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɧɵɯ ɨɫɟɜɵɯ ɪɚɡɦɟɪɨɜ ɢ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɨɫɧɨɜɵ;  
- ɧɚɥɢɱɢɟ ɫɨɝɥɚɫɨɜɚɧɢɣ ɢ ɭɬɜɟɪɠɞɟɧɢɣ; ɧɚɥɢɱɢɟ ɫɫɵɥɨɤ ɧɚ ɧɨɪɦɚɬɢɜɧɵɟ 

ɞɨɤɭɦɟɧɬɵ, ɦɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ;  
- ɫɨɨɬɜɟɬɫɬɜɢɟ ɝɪɚɧɢɰ ɫɬɪɨɣɩɥɨɳɚɞɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɦ ɝɟɧɟɪɚɥɶɧɨɦ ɩɥɚɧɟ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɟɪɜɢɬɭɬɚɦ;  
- ɧɚɥɢɱɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɮɚɤɬɢɱɟɫɤɨɣ ɬɨɱɧɨɫɬɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 

ɩɚɪɚɦɟɬɪɨɜ;  
- ɧɚɥɢɱɢɟ ɭɤɚɡɚɧɢɣ ɨ ɦɟɬɨɞɚɯ ɤɨɧɬɪɨɥɹ ɢ ɢɡɦɟɪɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɜɢɞɟ 

ɫɫɵɥɨɤ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ. 
 

5.14 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɠɢɥɶɟ ɢ ɫɨɰɢɚɥɶɧɨ-ɛɵɬɨɜɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ 
ɩɟɪɫɨɧɚɥɚ, ɭɱɚɫɬɜɭɸɳɟɝɨ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 

ȼɚɯɬɨɜɵɣ ɦɟɬɨɞ ɧɚ ɩɥɨɳɚɞɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ ɧɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɡɞɚɧɢɣ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɦɟɫɬɧɵɦɢ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤɚ. ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɠɢɥɶɟ ɢ ɫɨɰɢɚɥɶɧɨ-ɛɵɬɨɜɨɦ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɩɟɪɫɨɧɚɥɚ, ɭɱɚɫɬɜɭɸɳɟɝɨ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɧɟ ɬɪɟɛɭɟɬɫɹ. 

 
5.15 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
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ɋɨɝɥɚɫɧɨ ɩɪɢɤɚɡɭ ɨɬ 1 ɢɸɧɹ 2015 ɝɨɞɚ №336ɇ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɪɚɜɢɥ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 

Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɨɛɴɟɤɬɚɯ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ, ɤɨɬɨɪɚɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɪɟɲɟɧɢɣ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɪɚɛɨɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɜɵɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ. 

Ɋɚɛɨɬɨɞɚɬɟɥɶ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɹɡɚɧ ɭɱɟɫɬɶ 
ɭɤɚɡɚɧɧɵɟ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɩɚɫɧɵɟ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɩɚɫɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɢɥɢ ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɢ 
ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. Ɉɩɚɫɧɵɟ ɡɨɧɵ ɪɚɫɫɱɢɬɚɧɵ ɜ ɩɭɧɤɬɟ 4.15 
ɞɚɧɧɨɣ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ. 

ɇɚ ɝɪɚɧɢɰɚɯ ɡɨɧ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɢɫɭɬɫɬɜɢɟɦ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ, ɚ ɡɨɧ ɫ ɜɨɡɦɨɠɧɵɦ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ - ɫɢɝɧɚɥɶɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɢ 
ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 
ɋ ɰɟɥɶɸ ɢɫɤɥɸɱɟɧɢɹ ɪɚɡɦɵɜɚ ɝɪɭɧɬɚ, ɨɛɪɚɡɨɜɚɧɢɹ ɨɩɨɥɡɧɟɣ, ɨɛɪɭɲɟɧɢɹ 

ɫɬɟɧɨɤ ɜɵɟɦɨɤ ɜ ɦɟɫɬɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɞɨ ɢɯ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ 
ɨɛɟɫɩɟɱɢɬɶ ɨɬɜɨɞ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ 
ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɩɨɦɨɳɢ ɥɨɩɚɬ, ɛɟɡ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɞɚɪɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ. 

ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜ ɜɵɟɦɤɚɯ ɢɯ ɪɚɡɦɟɪɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɜ 
ɩɪɨɟɤɬɟ, ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɦɟɳɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɫɧɚɫɬɤɢ, ɚ ɬɚɤɠɟ ɩɪɨɯɨɞɵ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɢ ɤ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ ɲɢɪɢɧɨɣ ɜ 
ɫɜɟɬɭ ɧɟ ɦɟɧɟɟ 0,6 ɦ, ɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ - ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ 
ɡɨɧɟ ɪɚɛɨɬ. 

ɉɪɢ ɪɚɛɨɬɟ ɷɤɫɤɚɜɚɬɨɪɚ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɞɪɭɝɢɟ ɪɚɛɨɬɵ ɫɨ 
ɫɬɨɪɨɧɵ ɡɚɛɨɹ ɢ ɧɚɯɨɞɢɬɶɫɹ ɜ ɪɚɞɢɭɫɟ ɞɟɣɫɬɜɢɹ ɷɤɫɤɚɜɚɬɨɪɚ ɩɥɸɫ 5 ɦ. 

 
 
 
Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 
ɇɚ ɭɱɚɫɬɤɟ (ɡɚɯɜɚɬɤɟ), ɝɞɟ ɜɟɞɭɬɫɹ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 

ɜɵɩɨɥɧɟɧɢɟ ɞɪɭɝɢɯ ɪɚɛɨɬ ɢ ɧɚɯɨɠɞɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. 
Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɠɞɨɝɨ ɜɵɲɟɥɟɠɚɳɟɝɨ ɷɬɚɠɚ (ɹɪɭɫɚ) 

ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɫɥɟ ɡɚɤɪɟɩɥɟɧɢɹ ɜɫɟɯ 
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ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɩɪɨɟɤɬɭ ɢ ɞɨɫɬɢɠɟɧɢɹ ɛɟɬɨɧɨɦ 
(ɪɚɫɬɜɨɪɨɦ) ɫɬɵɤɨɜ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɨɱɧɨɫɬɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢɥɢ ɫɨɨɪɭɠɟɧɢɣ ɦɨɧɬɚɠɧɢɤɢ 
ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɢ ɧɚɞɟɠɧɨ ɡɚɤɪɟɩɥɟɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɢɥɢ ɫɪɟɞɫɬɜɚɯ ɩɨɞɦɚɳɢɜɚɧɢɹ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɧɚ ɷɥɟɦɟɧɬɚɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜɨ ɜɪɟɦɹ ɢɯ ɩɨɞɴɟɦɚ ɢ ɩɟɪɟɦɟɳɟɧɢɹ. 

Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɦɨɧɬɚɠɧɢɤɨɜ ɫ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɞɪɭɝɭɸ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɥɟɫɬɧɢɰɵ, ɩɟɪɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ ɢ ɬɪɚɩɵ, ɢɦɟɸɳɢɟ ɨɝɪɚɠɞɟɧɢɹ. 

ɋɬɪɨɩɨɜɤɭ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɦɟɫɬɚɯ, 
ɭɤɚɡɚɧɧɵɯ ɜ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɚɯ, ɢ ɨɛɟɫɩɟɱɢɬɶ ɢɯ ɩɨɞɴɟɦ ɢ ɩɨɞɚɱɭ ɤ ɦɟɫɬɭ 
ɭɫɬɚɧɨɜɤɢ ɜ ɩɨɥɨɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɩɪɨɟɤɬɧɨɦɭ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɨɞɴɟɦ ɷɥɟɦɟɧɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟ ɢɦɟɸɳɢɯ 
ɦɨɧɬɚɠɧɵɯ ɩɟɬɟɥɶ, ɨɬɜɟɪɫɬɢɣ ɢɥɢ ɦɚɪɤɢɪɨɜɤɢ ɢ ɦɟɬɨɤ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɢɯ 
ɩɪɚɜɢɥɶɧɭɸ ɫɬɪɨɩɨɜɤɭ ɢ ɦɨɧɬɚɠ. 

Ɉɱɢɫɬɤɭ ɩɨɞɥɟɠɚɳɢɯ ɦɨɧɬɚɠɭ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɝɪɹɡɢ ɢ ɧɚɥɟɞɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɞɨ ɢɯ ɩɨɞɴɟɦɚ. 

Ɇɨɧɬɢɪɭɟɦɵɟ ɷɥɟɦɟɧɬɵ ɫɥɟɞɭɟɬ ɩɨɞɧɢɦɚɬɶ ɩɥɚɜɧɨ, ɛɟɡ ɪɵɜɤɨɜ, 
ɪɚɫɤɚɱɢɜɚɧɢɹ ɢ ɜɪɚɳɟɧɢɹ. 

ɉɨɞɧɢɦɚɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɜ ɞɜɚ ɩɪɢɟɦɚ: ɫɧɚɱɚɥɚ ɧɚ ɜɵɫɨɬɭ 20 - 30 
ɫɦ, ɡɚɬɟɦ ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫɬɪɨɩɨɜɤɢ ɩɪɨɢɡɜɨɞɢɬɶ ɞɚɥɶɧɟɣɲɢɣ 
ɩɨɞɴɟɦ. 

ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 
ɢ ɜɵɫɬɭɩɚɸɳɢɦɢ ɱɚɫɬɹɦɢ ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɞɪɭɝɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɧɟ ɦɟɧɟɟ 1 ɦ, ɩɨ ɜɟɪɬɢɤɚɥɢ - ɧɟ ɦɟɧɟɟ 
0,5 ɦ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɜ ɨɬɤɪɵɬɵɯ ɦɟɫɬɚɯ 
ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 15 ɦ/ɫ ɢ ɛɨɥɟɟ, ɩɪɢ ɝɨɥɨɥɟɞɟ, ɝɪɨɡɟ ɢɥɢ ɬɭɦɚɧɟ, 
ɢɫɤɥɸɱɚɸɳɢɯ ɜɢɞɢɦɨɫɬɶ ɜ ɩɪɟɞɟɥɚɯ ɮɪɨɧɬɚ ɪɚɛɨɬ. 

 
ɍɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɚ 
Ɏɭɧɞɚɦɟɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɦɨɧɨɥɢɬɧɵɣ ɪɨɫɬɜɟɪɤ ɩɨ 

ɡɚɛɢɜɧɵɦ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɫɜɚɹɦ. 
ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɡɚɛɢɜɤɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɜɚɣ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɷɬɚɩɨɜ: 
- ɇɚ ɫɬɜɨɥɟ ɫɜɚɢ ɫ ɲɚɝɨɦ ɜ 1 ɦɟɬɪ ɫ ɩɨɦɨɳɶɸ ɤɪɚɫɤɢ ɧɚɧɨɫɹɬɫɹ ɪɚɡɦɟɪɧɵɟ 

ɨɬɦɟɬɤɢ, ɩɨ ɤɨɬɨɪɵɦ ɢɧɠɟɧɟɪɵ ɜɢɡɭɚɥɶɧɨ ɨɩɪɟɞɟɥɹɸɬ ɭɪɨɜɟɧɶ ɩɨɝɪɭɠɟɧɢɹ 
ɤɨɧɫɬɪɭɤɰɢɢ; 

- ɇɚɯɨɞɹɳɚɹɫɹ ɧɚ ɪɚɫɯɨɞɧɨɦ ɫɤɥɚɞɟ ɫɜɚɹ ɡɚɰɟɩɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɥɟɛɟɞɤɢ 
ɤɨɩɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ (ɧɚ ɫɚɦɨɣ ɫɜɚɟ ɪɚɫɩɨɥɨɠɟɧɵ ɦɨɧɬɚɠɧɵɟ ɩɟɬɥɢ ɩɨɞ 
ɝɪɭɡɨɜɨɣ ɤɪɸɤ), ɩɨɫɥɟ ɱɟɝɨ ɤɨɩɪ ɩɨɞɬɹɝɢɜɚɟɬ ɫɬɨɥɛ ɤ ɦɟɫɬɭ ɩɨɝɪɭɠɟɧɢɹ; 
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- ȼɵɩɨɥɧɹɟɬɫɹ ɫɬɪɨɩɨɜɤɚ ɫɜɚɢ. Ʉɨɧɫɬɪɭɤɰɢɹ ɮɢɤɫɢɪɭɟɬɫɹ ɡɚ ɜɟɪɯɧɸɸ 
ɦɨɧɬɚɠɧɭɸ ɩɟɬɥɸ ɫ ɩɨɦɨɳɶɸ ɤɚɪɚɛɢɧɚ ɥɟɛɟɞɤɢ ɫɬɪɟɥɨɜɨɝɨ ɤɪɚɧɚ, 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɡɚɤɪɟɩɥɹɹɫɶ ɫɤɨɛɨɣ ɫɬɪɚɯɨɜɨɱɧɨɝɨ ɫɬɪɨɩɚ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ; 

- ɋɜɚɹ ɩɨɞɧɢɦɚɟɬɫɹ ɜ ɜɨɡɞɭɯ, ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢ 
ɭɩɢɪɚɟɬɫɹ ɨɫɬɪɢɟɦ ɝɪɭɧɬ, ɩɨɫɥɟ ɱɟɝɨ ɟɟ ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɩɨɞɜɨɞɢɬɫɹ ɩɨɞ 
ɧɚɝɨɥɨɜɧɢɤ ɞɢɡɟɥɶɧɨɝɨ ɦɨɥɨɬɚ; 

- Ɇɨɥɨɬ ɨɩɭɫɤɚɟɬɫɹ ɩɨ ɤɨɩɪɨɜɨɣ ɦɚɱɬɟ ɢ ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɫɜɚɟ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɨɥɨɠɟɧɢɹ ɫɬɨɥɛɚ ɢ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɟɝɨ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɫ ɨɫɶɸ ɭɞɚɪɧɨɣ ɱɚɫɬɢ ɞɢɡɟɥɶ-ɦɨɥɨɬɚ; 

- Ɉɩɟɪɚɬɨɪ ɤɨɩɪɨɣ ɭɫɬɚɧɨɜɤɢ ɡɚɩɭɫɤɚɟɬ ɞɢɡɟɥɶ-ɦɨɥɨɬ. Ⱦɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ 
ɫɬɨɥɛ ɧɟ ɩɨɝɪɭɡɢɬɫɹ ɜ ɩɨɱɜɭ ɧɚ ɝɥɭɛɢɧɭ 1.5-2 ɦɟɬɪɨɜ, ɦɨɥɨɬ ɧɚɧɨɫɢɬ ɭɞɚɪɵ ɫ 
ɚɦɩɥɢɬɭɞɨɣ ɞɜɢɠɟɧɢɹ ɜ 30-40 ɫɚɧɬɢɦɟɬɪɨɜ  

ɫ ɦɨɳɧɨɫɬɶɸ ɜ 25-30% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ. Ɍɚɤɢɟ ɭɞɚɪɵ ɜɵɩɨɥɧɹɸɬ 
ɧɚɩɪɚɜɥɹɸɳɭɸ ɮɭɧɤɰɢɸ; 

- Ⱦɚɥɟɟ ɞɢɡɟɥɶ-ɦɨɥɨɬ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɝɪɭɠɟɧɢɟ ɫɜɚɢ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɜ ɩɪɨɟɤɬɟ 
ɨɬɤɚɡɚ. ȼɨ ɜɪɟɦɹ ɡɚɛɢɜɤɢ ɩɨɫɬɨɹɧɧɨ ɩɪɨɜɟɪɹɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɨɫɬɶ ɜɯɨɠɞɟɧɢɹ 
ɫɬɨɥɛɚ ɜ ɝɪɭɧɬ, ɩɪɢ ɜɵɹɜɥɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɟɝɨ ɩɨɥɨɠɟɧɢɟ 
ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɬɬɹɠɤɢ ɬɪɨɫɨɦ ɥɢɛɨ ɛɨɤɨɜɵɯ ɭɩɨɪɨɜ. 

 
Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ 
Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ ɧɚ ɜɵɫɨɬɟ ɞɨɥɠɧɵ ɛɵɬɶ 

ɨɛɨɪɭɞɨɜɚɧɵ ɫɪɟɞɫɬɜɚɦɢ ɩɨɞɦɚɳɢɜɚɧɢɹ ɢ ɥɟɫɬɧɢɰɚɦɢ-ɫɬɪɟɦɹɧɤɚɦɢ. 
ɉɪɢ ɪɚɛɨɬɟ ɫ ɜɪɟɞɧɵɦɢ ɢɥɢ ɨɝɧɟɨɩɚɫɧɵɦɢ ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɦɢ  

ɦɚɬɟɪɢɚɥɚɦɢ ɫɥɟɞɭɟɬ ɧɟɩɪɟɪɵɜɧɨ ɩɪɨɜɟɬɪɢɜɚɬɶ ɩɨɦɟɳɟɧɢɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ, ɚ 
ɬɚɤɠɟ ɜ ɬɟɱɟɧɢɟ 1 ɱ ɩɨɫɥɟ ɟɟ ɨɤɨɧɱɚɧɢɹ, ɩɪɢɦɟɧɹɹ ɟɫɬɟɫɬɜɟɧɧɭɸ ɢɥɢ 
ɢɫɤɭɫɫɬɜɟɧɧɭɸ ɜɟɧɬɢɥɹɰɢɸ. 

Ɇɟɫɬɚ, ɧɚɞ ɤɨɬɨɪɵɦɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɬɟɤɨɥɶɧɵɟ ɢɥɢ ɨɛɥɢɰɨɜɨɱɧɵɟ ɪɚɛɨɬɵ, 
ɧɟɨɛɯɨɞɢɦɨ ɨɝɪɚɠɞɚɬɶ. Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɨɫɬɟɤɥɟɧɢɟ ɢɥɢ 
ɨɛɥɢɰɨɜɨɱɧɵɟ ɪɚɛɨɬɵ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɹɪɭɫɚɯ ɩɨ ɨɞɧɨɣ ɜɟɪɬɢɤɚɥɢ. ɉɨɞɴɟɦ ɢ 
ɩɟɪɟɧɨɫɤɭ ɫɬɟɤɥɚ ɤ ɦɟɫɬɭ ɟɝɨ ɭɫɬɚɧɨɜɤɢ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢɥɢ ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɬɚɪɟ. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ ɫ ɭɱɟɬɨɦ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ ɭɫɬɚɧɨɜɢɥɢ ɨɩɚɫɧɭɸ ɞɥɹ ɥɸɞɟɣ 

ɡɨɧɭ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɣ ɦɨɝɭɬ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ.  

Ʉ ɡɨɧɚɦ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɪɚɛɨɬɨɣ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ, ɨɬɧɨɫɹɬɫɹ ɦɟɫɬɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ 
ɝɪɭɡɨɜ. ɗɬɚ ɡɨɧɚ ɨɝɪɚɠɞɚɟɬɫɹ ɡɚɳɢɬɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ.  
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ȼ ɰɟɥɹɯ ɫɨɡɞɚɧɢɹ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɞɟɣɫɬɜɭɸɳɢɟ 
ɧɨɪɦɚɬɢɜɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ: ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ, ɡɨɧɭ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɨɦ, 
ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɨɩɚɫɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ ɤɪɚɧɚ, ɨɩɚɫɧɭɸ ɡɨɧɭ ɞɨɪɨɝ. 

Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ 
ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ. ɉɪɢ  ɜɵɫɨɬɟ ɡɞɚɧɢɹ 50 ɦ ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɪɚɫɫɬɨɹɧɢɸ ɨɬ ɫɬɟɧɵ ɡɞɚɧɢɹ 5ɦ (ɩɪɢ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 20ɦ)  
ɢ 7ɦ (ɩɪɢ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 70ɦ), ɨɩɪɟɞɟɥɹɟɦ ɦɟɬɨɞɨɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɨ ɋɉ 
49.13330.2010 (lɛɟɡ= 6,2+lmax.ɷɥ. = 12,2 ɦ). 

Ɂɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ: 

Rmax= lɤ=45 ɦ, 

Ɂɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ: 

Rɩ.ɝɪ. =Rmax+0,5.lmax.ɷɥ. =45+0,5·6=48 ɦ.                                                      (5.15.1) 

ɝɞɟ  Rmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ; 
lmax.ɷɥ. – ɞɥɢɧɚ ɧɚɢɛɨɥɶɲɟɝɨ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ. 
Ɉɩɚɫɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ɤɪɚɧɚ:  

Rɨ=Rmax+0,5ȼɝɪ. +lmax.ɷɥ+ɏ=45+0,5·0,15+6,0+8,8=59,9 ɦ.                      (5.15.2) 

ɝɞɟ  ɏ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɝɪɭɡɚ; 

ȼɝɪ. – ɧɚɢɦɟɧɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ. 
 
5.16 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɪɨɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɛɨɪ ɢ ɭɞɚɥɟɧɢɟ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɨɱɢɫɬɤɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɛɵɬɨɜɵɯ ɫɬɨɤɨɜ, ɨɯɪɚɧɭ 
ɢɦɟɸɳɢɯɫɹ ɧɚ ɩɥɨɳɚɞɤɟ ɞɟɪɟɜɶɟɜ ɢ ɤɭɫɬɚɪɧɢɤɨɜ, ɡɚɳɢɬɭ ɩɨɱɜɵ ɫɤɥɨɧɨɜ ɨɬ 
ɪɚɡɦɵɜɚ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɜɨɡɞɭɯɚ. 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɝɪɚɧɢɰ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɤɨɬɨɪɚɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɨɯɪɚɧɧɨɫɬɶ ɡɚ ɬɟɪɪɢɬɨɪɢɟɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɞɟɪɟɜɶɟɜ, ɤɭɫɬɚɪɧɢɤɨɜ, ɬɪɚɜɹɧɨɝɨ ɩɨɤɪɨɜɚ. 

ɂɫɤɥɸɱɚɟɬɫɹ ɛɟɫɩɨɪɹɞɨɱɧɨɟ ɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɟ ɞɜɢɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. ȼɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢ ɞɪɭɝɢɟ 
ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɩɨɜɪɟɠɞɟɧɢɣ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

Ȼɟɬɨɧɧɚɹ ɫɦɟɫɶ ɢ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɬɜɨɪɵ ɯɪɚɧɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ёɦɤɨɫɬɹɯ. Ɉɪɝɚɧɢɡɭɸɬɫɹ ɦɟɫɬɚ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ёɦɤɨɫɬɢ ɞɥɹ 
ɦɭɫɨɪɚ. 
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5.17 ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɧɝɚɪɚ ɞɥɹ ɫɚɦɨɥɟɬɨɜ ɫ 
ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɣ ɫɢɫɬɟɦɨɣ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ 

 

ɉɥɨɳɚɞɶɸ 23534,0ɦ2, ɜɦɟɫɬɢɦɨɫɬɶ 6 ɫɚɦɨɥɟɬɨɜ. 
ɋɨɝɥɚɫɧɨ ɋɇɢɉ 1.04.03-85* «ɇɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɡɚɞɟɥɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» ɜ ɪɚɡɞɟɥɟ 
«ȼɨɡɞɭɲɧɵɣ ɬɪɚɧɫɩɨɪɬ» ɞɥɹ ɚɧɝɚɪɚ ɞɥɹ ɫɚɦɨɥɟɬɨɜ ɩɥɨɳɚɞɶɸ 15 ɬɵɫ. ɦ2 ɧɚ 4 
ɫɚɦɨɥɟɬɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ 25 ɦɟɫɹɰɟɜ, ɫɨɝɥɚɫɧɨ 
ɱɟɝɨ ɩɪɢɦɟɧɹɟɦ ɦɟɬɨɞ ɷɤɫɬɪɚɩɨɥɹɰɢɢ: 

ɍɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ (%): ሺଶଷହଷସ−ଵହ଴଴଴ሻଵହ଴଴଴ ∙ ͳͲͲ = ͷ͸,ͺͻ%.                                                                   (5.17.1) 

ɍɜɟɥɢɱɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ: 

56,89∙0,3=17,07%.                                                                                      (5.17.2) 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫ ɭɱɟɬɨɦ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɪɚɜɧɚ: 

T= ଶହ∙ଵଵ଻,଴଻ଵ଴଴ =29,27ɦɟɫɹɰɟɜ.                                                                        (5.17.3) 

ɉɪɢɧɢɦɚɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 30 ɦɟɫɹɰɟɜ. 
 
5.18 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɪɨɣɝɟɧɩɥɚɧɚ 

 

ɋɬɪɨɣɝɟɧɩɥɚɧ ɜɵɩɨɥɧɟɧ ɜ ɦɚɫɲɬɚɛɟ 1:500 ɢ ɜɤɥɸɱɚɟɬ ɝɟɧɩɥɚɧ ɩɥɨɳɚɞɤɢ ɫ 
ɧɚɧɟɫɟɧɧɵɦɢ ɧɚ ɧɟɦ ɨɛɴɟɤɬɚɦɢ ɜɪɟɦɟɧɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɇɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ 
ɭɤɚɡɚɧɵ ɝɪɚɧɢɰɵ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɢ ɜɢɞɨɜ ɟɟ ɨɝɪɚɠɞɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ 
ɢ ɜɪɟɦɟɧɧɵɯ ɩɨɞɡɟɦɧɵɯ, ɧɚɞɡɟɦɧɵɯ ɢ ɜɨɡɞɭɲɧɵɯ ɫɟɬɟɣ ɢ ɤɨɦɦɭɧɢɤɚɰɢɣ, 
ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ, ɫɯɟɦ ɞɜɢɠɟɧɢɹ ɫɪɟɞɫɬɜ ɬɪɚɧɫɩɨɪɬɚ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɦɟɫɬ 
ɭɫɬɚɧɨɜɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɫ ɭɤɚɡɚɧɢɟɦ ɩɭɬɟɣ ɢɯ 
ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɡɨɧ ɞɟɣɫɬɜɢɹ, ɪɚɡɦɟɳɟɧɢɹ ɩɨɫɬɨɹɧɧɵɯ, ɫɬɪɨɹɳɢɯɫɹ ɢ 
ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɦɟɫɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɩɚɫɧɵɯ ɡɨɧ, ɩɭɬɟɣ, ɚ 
ɬɚɤɠɟ ɩɪɨɯɨɞɨɜ ɜ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɡɦɟɳɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɢ ɫɪɟɞɫɬɜ 
ɷɧɟɪɝɨɨɛɟɫɩɟɱɟɧɢɹ ɢ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɩɥɨɳɚɞɨɤ ɢ 
ɩɨɦɟɳɟɧɢɣ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɬɪɨɢɬɟɥɟɣ.  

Ɋɚɡɦɟɪɵ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɜ ɩɥɚɧɟ 300,0 ɯ 250,0 ɦ: ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ ɚɧɝɚɪɚ ɞɥɹ 
ɫɚɦɨɥɟɬɨɜ S=23534,0ɦ2   150,0×120,0 ɦ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɡɞɚɧɢɹ ɜɟɞɟɬɫɹ ɫɚɦɨɯɨɞɧɵɦ ɤɪɚɧɨɦ Liebherr LTM 1160-5.1, 
ɨɩɚɫɧɚɹ ɡɨɧɚ – 59,9 ɦ. 
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Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɋȽɉ 
 

1. ɉɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 75000 ɦ2 

2. ɉɥɨɳɚɞɶ ɩɨɞ ɩɨɫɬɨɹɧɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ 30000 ɦ2 

3. ɉɥɨɳɚɞɶ ɩɨɞ ɜɪɟɦɟɧɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ 176 ɦ2 

4. ɉɥɨɳɚɞɶ ɫɤɥɚɞɨɜ                                                              
ȼ ɬɨɦ ɱɢɫɥɟ: 
- ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ ɢ ɧɚɜɟɫɨɜ  

5000 ɦ2 

 

5000 ɦ2 

5. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɚɜɬɨɞɨɪɨɝ 762 ɦ 
6. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɨɫɟɬɟɣ 280 ɦ 
7. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ    
- ɩɨɫɬɨɹɧɧɵɯ                                                                            
- ɜɪɟɦɟɧɧɵɯ                                                                                  

530,6 ɦ 
477 ɦ 
53,6 ɦ 

8. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɣ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ                             
 - ɩɨɫɬɨɹɧɧɵɯ                                                                             
- ɜɪɟɦɟɧɧɵɯ                                                                               

190,2 ɦ 
68,3 ɦ 
121,9 ɦ 

9. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɤɚɧɚɥɢɡɚɰɢɢ                                               
- ɩɨɫɬɨɹɧɧɚɹ                                                                              
- ɜɪɟɦɟɧɧɚɹ                                                                                     

126,8 ɦ 
68,3 ɦ 
58,5 ɦ 

10. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɨɝɪɚɠɞɟɧɢɹ ɫɬɪɨɣɩɥɨɳɚɞɤɢ                   1100 ɦ 
11. ɉɪɨɰɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ              41% 

 
 
5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨɣ ɢ ɩɥɚɧɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɇɨɪɦɚɬɢɜɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 

ɡɞɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 30 ɦɟɫɹɰɟɜ. 
ɉɥɚɧɨɜɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɧɝɚɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɫɟɬɟɜɨɦɭ ɝɪɚɮɢɤɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ ɥɢɫɬɟ 12. Ʉɚɪɬɨɱɤɚ-
ɨɩɪɟɞɟɥɢɬɟɥɶ ɞɥɹ ɫɟɬɟɜɨɝɨ ɝɪɚɮɢɤɚ ɩɪɢɜɟɞɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ɂ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɟɬɟɜɨɣ ɦɨɞɟɥɶɸ, ɩɥɚɧɨɜɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɢɥɚ 535 ɪɚɛɨɱɢɯ ɞɧɟɣ ɢɥɢ 26,5 ɦɟɫɹɰɟɜ. 

ɋɨɤɪɚɳɟɧɢɟ ɫɪɨɤɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ 3,5 ɦɟɫɹɰɚ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ 
ɜɵɩɨɥɧɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɪɚɛɨɬ ɜ 2 ɫɦɟɧɵ, ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɢ 
ɞɪɭɝɢɯ ɦɟɬɨɞɨɜ ɨɩɬɢɦɢɡɚɰɢɢ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ. 
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6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
6.1 ɋɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  ɚɧɝɚɪɚ ɞɥɹ 

ɫɚɦɨɥɟɬɨɜ ɫ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɣ ɫɢɫɬɟɦɨɣ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ 
 
Ɋɚɡɜɢɬɢɟ ɚɜɢɚɰɢɨɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɜ ɦɢɪɟ ɢɞɟɬ ɧɟɨɛɵɱɚɣɧɨ ɢɧɬɟɧɫɢɜɧɨ. 

ɏɏI ɜɟɤ ɡɚɞɚɟɬ ɠɟɫɬɤɢɟ ɪɢɬɦɵ ɢ ɫɤɨɪɨɫɬɢ ɜɨ ɜɫɟɯ ɟɝɨ ɫɮɟɪɚɯ: ɫɨɡɞɚɧɢɟ ɢ 
ɦɨɞɟɪɧɢɡɚɰɢɹ ɧɨɜɨɣ ɬɟɯɧɢɤɢ, ɜɧɟɞɪɟɧɢɟ ɩɟɪɟɞɨɜɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɚɜɢɚɩɟɪɟɜɨɡɤɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɦɭɥɶɬɢɦɨɞɚɥɶɧɵɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɭɡɥɨɜ, ɪɚɡɜɢɬɢɟ ɧɢɡɤɨɛɸɞɠɟɬɧɵɯ ɚɜɢɚɩɟɪɟɜɨɡɨɤ, ɭɠɟɫɬɨɱɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɡɚɳɢɬɵ ɚɜɢɚɩɚɫɫɚɠɢɪɨɜ, ɭɥɭɱɲɟɧɢɟ ɫɟɪɜɢɫɚ ɢ 
ɫɨɡɞɚɧɢɟ ɝɢɛɤɢɯ ɬɚɪɢɮɧɵɯ ɫɢɫɬɟɦ. 

ȼ ɷɬɨɣ ɫɜɹɡɢ ɜɨɡɪɚɫɬɚɟɬ ɡɧɚɱɟɧɢɟ ɢ ɭɫɥɨɠɧɹɸɬɫɹ ɮɭɧɤɰɢɢ ɜɨɡɞɭɲɧɵɯ 
ɝɚɜɚɧɟɣ ɧɚɲɟɣ ɫɬɪɚɧɵ – ɚɷɪɨɩɨɪɬɨɜ, ɢ, ɨɫɨɛɟɧɧɨ ɩɟɪɟɫɚɞɨɱɧɵɯ ɭɡɥɨɜɵɯ 
ɚɷɪɨɩɨɪɬɨɜ, ɤɨɬɨɪɵɟ, ɧɚɪɚɜɧɟ ɫ ɚɜɢɚɤɨɦɩɚɧɢɹɦɢ, ɹɜɥɹɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦɢ 
ɢɫɩɨɥɧɢɬɟɥɹɦɢ ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɚɷɪɨɩɨɪɬ Ʉɪɚɫɧɨɹɪɫɤɚ ȿɦɟɥɶɹɧɨɜɨ - ɫɚɦɵɣ ɤɪɭɩɧɵɣ ɢ 
ɜɚɠɧɵɣ ɚɷɪɨɩɨɪɬ ȼɨɫɬɨɱɧɨɣ ɢ ɐɟɧɬɪɚɥɶɧɨɣ ɋɢɛɢɪɢ. Ɉɧ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɜ 27 ɤɢɥɨɦɟɬɪɨɜ ɤ ɫɟɜɟɪɨ-ɡɚɩɚɞɭ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɚ. 
Ⱥɷɪɨɩɨɪɬ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɚɜɢɚɩɟɪɟɜɨɡɤɚɯ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɜɧɭɬɪɢ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ[1]. 
 
Ɍɚɛɥɢɰɚ 6.1 – ɉɟɪɟɱɟɧɶ ɚɜɢɚɤɨɦɩɚɧɢɣ ɜ ɚɷɪɨɩɨɪɬɭ ȿɦɟɥɶɹɧɨɜɨ-Ʉɪɚɫɧɨɹɪɫɤ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɜɢɚɤɨɦɩɚɧɢɢ Ɉɫɧɨɜɧɵɟ ɪɟɣɫɵ 
Ⱥɷɪɨɮɥɨɬ - Ɋɨɫɫɢɣɫɤɢɟ ɚɜɢɚɥɢɧɢɢ Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ Ɇɨɫɤɜɭ 

(ɚɷɪɨɩɨɪɬ ɒɟɪɟɦɟɬɶɟɜɨ) ɢ ɞɚɥɟɟ ɱɟɪɟɡ 
Ɇɨɫɤɜɭ ɜɨ ɦɧɨɝɢɟ ɫɬɪɚɧɵ ɦɢɪɚ. 

Ⱥɜɪɨɪɚ Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ ɝɨɪɨɞɚ 
Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ.  

I Fly (Ⱥɣ Ɏɥɚɣ) ɋɟɡɨɧɧɵɟ ɱɚɪɬɟɪɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ 
Ⱥɧɬɚɥɶɸ, Ȼɚɧɝɤɨɤ ɢ ɂɪɚɤɥɢɨɧ 

Globus (Ƚɥɨɛɭɫ) Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ Ɇɨɫɤɜɭ 
(ɚɷɪɨɩɨɪɬ Ⱦɨɦɨɞɟɞɨɜɨ) ɜ ɩɚɪɬɧɟɪɫɬɜɟ ɫ 
ɚɜɢɚɤɨɦɩɚɧɢɟɣ S7 Airlines. 

ɂɪȺɷɪɨ Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɱɟɪɟɡ Ʉɪɚɫɧɨɹɪɫɤ ɜ 
ɂɪɤɭɬɫɤ, ɇɨɜɨɫɢɛɢɪɫɤ, ɍɥɚɧ-ɍɞɷ. 

ɄɪɚɫȺɜɢɚ Ɋɟɝɭɥɹɪɧɵɟ ɢ ɱɚɪɬɟɪɧɵɟ ɪɟɣɫɵ ɢɡ 
Ʉɪɚɫɧɨɹɪɫɤɚ ɜ ɫɟɜɟɪɧɵɟ ɪɚɣɨɧɵ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

Ɇɢɪɧɢɧɫɤɨɟ ɚɜɢɚɩɪɟɞɩɪɢɹɬɢɟ (ȺɄ "Ⱥɥɪɨɫɚ") Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ Ɇɢɪɧɵɣ 
NordStar Airlines (Ɍɚɣɦɵɪ) Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ Ɇɨɫɤɜɭ 

(ɚɷɪɨɩɨɪɬ Ⱦɨɦɨɞɟɞɨɜɨ) ɢ ɜ ɇɨɪɢɥɶɫɤ. 
Nordwind Airlines (ɋɟɜɟɪɧɵɣ ɜɟɬɟɪ) ɑɚɪɬɟɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɧɚ ɤɭɪɨɪɬɵ 

ȿɝɢɩɬɚ ɢ Ɍɭɪɰɢɢ. 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.1 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɜɢɚɤɨɦɩɚɧɢɢ Ɉɫɧɨɜɧɵɟ ɪɟɣɫɵ 
ɉɨɛɟɞɚ Ɇɚɥɨɛɸɞɠɟɬɧɵɟ ɩɟɪɟɜɨɡɤɢ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ 

Ɇɨɫɤɜɭ, ɇɨɜɨɫɢɛɢɪɫɤ, ȿɤɚɬɟɪɢɧɛɭɪɝ. 
Ɋɨɫɫɢɹ Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝ 
ɊɭɫɅɚɣɧ Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ 

ȿɤɚɬɟɪɢɧɛɭɪɝ ɢ Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ.  
S7 Airlines (ɋɢɛɢɪɶ) Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ Ɇɨɫɤɜɭ, 

ɚ ɬɚɤɠɟ ɜ Ȼɚɤɭ, Ȼɚɧɝɤɨɤ, ȿɪɟɜɚɧ ɢ ɉɟɤɢɧ.  
ɍɪɚɥɶɫɤɢɟ ɚɜɢɚɥɢɧɢɢ 
 

Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ ɝɨɪɨɞɚ 
ɋɪɟɞɧɟɣ Ⱥɡɢɢ ɢ ȿɤɚɬɟɪɢɧɛɭɪɝ. 

UTair (ɘɌɷɣɪ) 
 

Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ Ɇɨɫɤɜɭ 
ɢ  ɱɟɪɟɡ Ɇɨɫɤɜɭ ɜɨ ɦɧɨɝɢɟ ɝɨɪɨɞɚ Ɋɨɫɫɢɢ 

əɤɭɬɢɹ 
 

ɋɟɡɨɧɧɵɟ ɩɨɥɟɬɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ Ⱥɧɚɩɭ ɢ 
əɤɭɬɫɤ. 

Hainan Airlines 
 

Ɉɞɧɚ ɢɡ ɜɟɞɭɳɢɯ ɚɜɢɚɤɨɦɩɚɧɢɣ Ʉɢɬɚɹ. 
Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ ɉɟɤɢɧ. 

Air Bishkek 
 

ɑɚɫɬɧɚɹ ɚɜɢɚɤɨɦɩɚɧɢɹ Ʉɵɪɝɵɡɫɬɚɧɚ. 
Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ Ɉɲ.  

Kyrgyzstan 
 

ɇɚɰɢɨɧɚɥɶɧɚɹ ɚɜɢɚɤɨɦɩɚɧɢɹ Ʉɵɪɝɵɡɫɬɚɧɚ. 
Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɜ Ɉɲ.  

Somon Air 
 

ɑɚɫɬɧɚɹ ɚɜɢɚɤɨɦɩɚɧɢɹ Ɍɚɞɠɢɤɢɫɬɚɧɚ. 
Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ Ⱦɭɲɚɧɛɟ 
ɢ ɏɭɞɠɚɧɞ. 

Uzbekistan Airways 
 

ɇɚɰɢɨɧɚɥɶɧɚɹ ɚɜɢɚɤɨɦɩɚɧɢɹ ɍɡɛɟɤɢɫɬɚɧɚ. 
Ɋɟɝɭɥɹɪɧɵɟ ɪɟɣɫɵ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ 
Ⱥɧɞɢɠɚɧ ɢ Ɍɚɲɤɟɧɬ.  

 
Airbus A320 – ɫɟɦɟɣɫɬɜɨ ɭɡɤɨɮɸɡɟɥɹɠɧɵɯ ɫɚɦɨɥёɬɨɜ ɞɥɹ ɚɜɢɚɥɢɧɢɣ 

ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɩɪɨɬɹɠёɧɧɨɫɬɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɟɜɪɨɩɟɣɫɤɢɦ ɤɨɧɫɨɪɰɢɭɦɨɦ 
«Airbus S.A.S». ȼɵɩɭɳɟɧɧɵɣ ɜ 1988 ɝɨɞɭ, ɨɧ ɫɬɚɥ ɩɟɪɜɵɦ ɦɚɫɫɨɜɵɦ 
ɩɚɫɫɚɠɢɪɫɤɢɦ ɫɚɦɨɥёɬɨɦ, ɧɚ ɤɨɬɨɪɨɦ ɛɵɥɚ ɩɪɢɦɟɧɟɧɚ ɷɥɟɤɬɪɨɞɢɫɬɚɧɰɢɨɧɧɚɹ 
ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

Ʌɚɣɧɟɪɵ A321, ɜɜɟɞёɧɧɵɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɧɚɱɚɥɟ 1994 ɝɨɞɚ, ɹɜɥɹɸɬɫɹ 
ɫɚɦɵɦɢ ɤɪɭɩɧɵɦɢ ɜ ɫɟɦɟɣɫɬɜɟ A320. Ɍɢɩɨɜɚɹ ɤɨɦɩɨɧɨɜɤɚ A321 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɡɦɟɳɟɧɢɟ 170 ɩɚɫɫɚɠɢɪɨɜ ɜ ɞɜɭɯ ɤɥɚɫɫɚɯ ɢɥɢ ɞɨ 220 
ɩɚɫɫɚɠɢɪɨɜ ɜ ɨɞɧɨɦ ɤɥɚɫɫɟ ɞɥɹ ɱɚɪɬɟɪɧɵɯ ɢ ɛɸɞɠɟɬɧɵɯ ɩɟɪɟɜɨɡɨɤ, ɩɪɢ ɷɬɨɦ 
ɞɚɥɶɧɨɫɬɶ ɩɨɥёɬɚ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 5600 ɤɦ. 

Ɉ ɫɨɫɬɨɹɧɢɸ ɧɚ 17 ɢɸɧɹ 2020 ɝɨɞɚ, ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɤɚɬɚɫɬɪɨɮ ɢ ɫɟɪɶёɡɧɵɯ ɚɜɚɪɢɣ ɛɵɥɢ ɩɨɬɟɪɹɧɵ 48 ɫɚɦɨɥёɬɨɜ ɫɟɦɟɣɫɬɜɚ Airbus 
Ⱥ318/319/320/321. ȼɫɟɝɨ ɜ ɷɬɢɯ ɩɪɨɢɫɲɟɫɬɜɢɹɯ ɩɨɝɢɛɥɢ 1489 ɱɟɥɨɜɟɤ. 
Ʉɪɭɩɧɟɣɲɚɹ ɩɨ ɱɢɫɥɭ ɠɟɪɬɜ ɤɚɬɚɫɬɪɨɮɚ ɜ ɢɫɬɨɪɢɢ ɫɟɦɟɣɫɬɜɚ A320 ɩɪɨɢɡɨɲɥɚ 
31 ɨɤɬɹɛɪɹ 2015 ɝɨɞɚ, ɜ ɧɟɣ ɩɨɝɢɛɥɢ 224 ɱɟɥɨɜɟɤɚ[2]. ȼ ɬɚɛɥɢɰɟ 6.3 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɚɜɚɪɢɢ ɢ ɤɚɬɚɫɬɪɨɮɵ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɥɟɬ. 

 



107 

 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

Ɍɚɛɥɢɰɚ 6.2 – ɋɬɚɬɢɫɬɢɤɚ ɚɜɚɪɢɣ ɢ ɤɚɬɚɫɬɪɨɮ ɡɚ 2015-2020 ɝɝ. 
Ⱦɚɬɚ Ȼɨɪɬɨɜɨɣ 

ɧɨɦɟɪ 
Ɇɟɫɬɨ ɀɟɪɬɜɵ Ɉɩɢɫɚɧɢɟ ɩɪɨɢɫɲɟɫɬɜɢɹ 

24.03.2015  D-AIPX  Ⱥɥɶɩɵ 150/150 ȼɬɨɪɨɣ ɩɢɥɨɬ ɧɚɦɟɪɟɧɧɨ ɧɚɩɪɚɜɢɥ ɫɚɦɨɥёɬ ɜ 
ɝɨɪɧɵɣ ɦɚɫɫɢɜ. 

29.03.2015  C-FTJP  Ƚɚɥɢɮɚɤɫ 0/137 Ƚɪɭɛɚɹ ɩɨɫɚɞɤɚ ɞɨ ɬɨɪɰɚ ȼɉɉ, ɡɚɰɟɩɢɥ 
ɤɪɵɥɨɦ Ʌɗɉ. 

14.04.2015  HL7762  ɏɢɪɨɫɢɦɚ 0/82 ɉɪɢ ɩɨɫɚɞɤɟ ɡɚɰɟɩɢɥ ɚɧɬɟɧɧɭ ɊɅɋ, ɫɨɲёɥ ɫ 
ȼɉɉ. ɋɩɢɫɚɧ. 

25.04.2015  TC-JPE  ɋɬɚɦɛɭɥ 0/97 ɉɨɠɚɪ ɞɜɢɝɚɬɟɥɹ. ɉɨɫɥɟ ɚɜɚɪɢɣɧɨɣ ɩɨɫɚɞɤɢ 
ɫɨɲёɥ ɫ ȼɉɉ, ɪɚɡɜɟɪɧɭɜɲɢɫɶ ɧɚ 180°. 

31.10.2015  EI-ETJ  ɋɢɧɚɣɫɤɢɣ 
ɩɨɥɭɨɫɬɪɨɜ 

224/224 ȼɡɨɪɜɚɧ ɬɟɪɪɨɪɢɫɬɚɦɢ. 

02.02.2016  SX-BHS Ɇɨɝɚɞɢɲɨ 1/81 ɉɨɩɵɬɤɚ ɜɡɪɵɜɚ, ɫɨɜɟɪɲɢɥ ɷɤɫɬɪɟɧɧɭɸ 
ɩɨɫɚɞɤɭ. ɋɩɢɫɚɧ. 

19.05.2016  SU-GCC ɋɪɟɞɢɡɟɦɧɨɟ 
ɦɨɪɟ 

66/66 ɉɨɠɚɪ ɫ ɩɨɬɟɪɟɣ ɭɩɪɚɜɥɟɧɢɹ. ȼɥɚɫɬɢ ȿɝɢɩɬɚ 
ɩɪɟɞɩɨɥɚɝɚɸɬ, ɱɬɨ ɧɚ ɛɨɪɬɭ ɩɪɨɢɡɨɲёɥ ɜɡɪɵɜ. 

08.12.2017  A7-AIB  Ⱦɨɯɚ 0/ɧ.ɞ. ɉɨɠɚɪ ɧɚ ɫɬɨɹɧɤɟ ɜɨ ɜɪɟɦɹ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ. 
15.01.2018  5A-ONC  Ɍɪɢɩɨɥɢ 0/0 ɉɨɜɪɟɠɞɟɧ ɩɪɢ ɨɛɫɬɪɟɥɟ ɜɨ ɜɪɟɦɹ ɛɨёɜ ɪɹɞɨɦ 

ɫ ɚɷɪɨɩɨɪɬɨɦ. 
28.02.2018  ES-SAN  Ɍɚɥɥɢɧ 0/7 ɍɱɟɛɧɵɣ ɩɨɥёɬ. ɋɟɥ ɜ ɫɧɟɝɭ ɞɨ ɬɨɪɰɚ ȼɉɉ ɢɡ-

ɡɚ ɩɨɬɟɪɢ ɭɩɪɚɜɥɟɧɢɹ. 
15.08.2019  VQ-BOZ  ɀɭɤɨɜɫɤɢɣ 0/233 ɉɨɫɥɟ ɜɡɥёɬɚ ɜ ɞɜɢɝɚɬɟɥɢ ɩɨɩɚɥɢ ɩɬɢɰɵ. 

ɋɨɜɟɪɲɢɥ ɚɜɚɪɢɣɧɭɸ ɩɨɫɚɞɤɭ ɧɚ ɤɭɤɭɪɭɡɧɨɦ 
ɩɨɥɟ. 

22.05.2020  AP-BLD  Ʉɚɪɚɱɢ 1+97/99 ɉɪɢ ɡɚɯɨɞɟ ɧɚ ɩɨɫɚɞɤɭ ɪɭɯɧɭɥ ɧɚ ɠɢɥɵɟ 
ɤɜɚɪɬɚɥɵ 

 
ɉɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɤɪɭɲɟɧɢɹɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɚɦɨɥɟɬɨɜ ɬɪɚɝɟɞɢɢ 

ɩɪɨɢɫɯɨɞɢɥɢ ɫ ɥɚɣɧɟɪɚɦɢ ɧɟɛɨɥɶɲɢɯ ɤɨɦɩɚɧɢɣ, ɝɞɟ ɥɟɬɱɢɤɢ ɢ ɜɨɡɞɭɲɧɵɟ ɫɭɞɚ 
ɪɚɛɨɬɚɸɬ ɧɚ ɢɡɧɨɫ. 

ȿɦɟɥɶɹɧɨɜɨ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɚɜɢɚɰɢɨɧɧɵɯ ɛɚɡ Ɇɑɋ Ɋɨɫɫɢɢ. 
ɉɨɷɬɨɦɭ ɨɧ ɫɱɢɬɚɟɬɫɹ ɚɷɪɨɩɨɪɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɛɚɡɢɪɨɜɚɧɢɹ. 
 
Ɍɚɛɥɢɰɚ 6.3 - Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɜɢɬɢɟ ɚɷɪɨɩɨɪɬɚ Ʉɪɚɫɧɨɹɪɫɤ-
ȿɦɟɥɶɹɧɨɜɨ 
ɉɪɨɝɪɚɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ 
ɡɚɬɪɚɬ ɧɚ ɪɚɡɜɢɬɢɟ 

1-ɣ ɷɬɚɩ 2011 -2020 2-ɣ ɷɬɚɩ 2021 -2030 ɂɬɨɝɨ 2011 -2030 

ɉɚɫɫɚɠɢɪɫɤɢɣ ɬɟɪɦɢɧɚɥ 3 725* 1 720 5 445 
Ⱥɷɪɨɞɪɨɦɧɚɹ ɡɨɧɚ 3 234 444 3 678 
ɉɨɞɴɟɡɞ ɤ ɩɪɢɜɨɤɡɚɥɶɧɨɣ 
ɩɥɨɳɚɞɢ ɢ ɩɚɪɤɨɜɤɚ 

63 63 127 

ɋɥɭɠɟɛɧɵɟ ɡɞɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɹ 

192 137 329 

ɂɧɠɟɧɟɪɧɵɟ ɫɟɬɢ  1 187 276 1 463 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ+ 
ɭɩɪɚɜɥɟɧɢɟ  

560 82 642 

ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ / ɩɪɨɱɟɟ 

686 856 1 544 

ɂɌɈȽɈ 9 648 3 581 13 229 
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ȼ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ ɩɨ ɪɚɡɜɢɬɢɸ ɜɨɡɞɭɲɧɵɯ ɜɨɪɨɬ Ʉɪɚɫɧɨɹɪɫɤɚ 
ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ 2 ɷɬɚɩɚ ɪɚɡɜɢɬɢɹ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɬɟɪɦɢɧɚɥɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ 
ɛɵɥ ɩɨɫɬɪɨɟɧ ɧɨɜɵɣ ɩɚɫɫɚɠɢɪɫɤɢɣ ɬɟɪɦɢɧɚɥ. ɇɚ ɜɬɨɪɨɣ ɷɬɚɩ, ɩɨ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɩɨɞɫɱɟɬɚɦ, ɢɧɜɟɫɬɢɰɢɢ ɫɨɫɬɚɜɹɬ 3581 ɦɥɧ. ɪɭɛɥɟɣ.  

ȼɬɨɪɨɣ ɷɬɚɩ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɨɞɟɪɧɢɡɚɰɢɸ ɚɧɝɚɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɭɥɟɠɧɨɣ ɞɨɪɨɠɤɢ, ɪɚɫɲɢɪɟɧɢɟ ɩɟɪɪɨɧɚ ɧɚ 26 000 
ɤɜ.ɦ., ɭɜɟɥɢɱɟɧɢɟ ɫɬɨɹɧɨɤ ɤɥɚɫɫɚ «ȿ» ɫ 4 ɞɨ 7 ɦɟɫɬ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 5 
ɜɵɞɟɥɟɧɧɵɯ ɫɬɨɹɧɨɤ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ȼɋ ɩɪɨɬɢɜɨɨɛɥɟɞɟɧɢɬɟɥɶɧɵɦɢ ɠɢɞɤɨɫɬɹɦɢ. 
ȼ «ȿɦɟɥɶɹɧɨɜɨ» ɞɨɥɠɧɵ ɩɨɹɜɢɬɶɫɹ ɧɨɜɵɟ ɌɁɄ, ɝɨɫɬɢɧɢɰɚ ɢ ɤɨɬɟɥɶɧɚɹ. 

ȼ ɦɨɞɟɪɧɢɡɚɰɢɸ ɚɧɝɚɪɧɨɝɨ ɤɨɦɩɥɟɤɫɟ ɜ ɯɨɞɢɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ 
ɚɧɝɚɪɨɜ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɚɦɨɥёɬɨɜ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥёɬɨɜ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɭɫɥɨɜɢɣ 
ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɩɥɚɧɨɜɵɯ ɮɨɪɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
ɋɨɜɪɟɦɟɧɧɵɣ ɫɚɦɨɥёɬ - ɢɡɞɟɥɢɟ ɞɨɫɬɚɬɨɱɧɨ ɧɚɞёɠɧɨɟ, ɧɨ ɷɬɨ ɧɟ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɫɨɛɪɚɧɧɵɣ ɨɞɧɚɠɞɵ ɧɚ ɡɚɜɨɞɟ ɡɚ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɧ ɛɭɞɟɬ ɬɪɟɛɨɜɚɬɶ ɥɢɲɶ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɯɨɞɚ. 

ɉɨ ɫɭɳɟɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɤɚɠɞɵɣ ɬɢɩ ɜɨɡɞɭɲɧɨɝɨ ɫɭɞɧɚ ɪɟɝɭɥɹɪɧɨ ɢɥɢ 
ɩɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɪɚɛɨɬɤɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɤɨɧɬɪɨɥɶɧɵɦ 
ɨɫɦɨɬɪɚɦ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɞɟɮɟɤɬɨɜ ɢɥɢ ɪɚɡɪɭɲɟɧɢɣ ɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ ɫɨɫɬɨɢɬ ɢɡ ɩɟɪɢɨɞɢɱɟɫɤɢɯ 
ɩɪɨɜɟɪɨɤ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɚɦɨɥɟɬɨɜ, ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɹɬɫɹ ɱɟɪɟɡ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɢɥɢ ɧɚɥɟɬ ɱɚɫɨɜ. Ȼɵɜɚɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɩɪɨɜɟɪɨɤ: Transit check, Daily Check, Weekly check, A-check, B-check, C-check ɢ 
D-check. 

− Transit check, Daily Check ɢ Weekly check ɫɚɦɵɟ ɩɪɨɫɬɵɟ ɩɪɨɜɟɪɤɢ 
ɩɪɨɜɨɞɢɦɵɟ ɩɟɪɟɞ ɜɵɥɟɬɨɦ, ɟɠɟɞɧɟɜɧɨ ɢɥɢ ɟɠɟɧɟɞɟɥɶɧɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɥɹ 
ɷɬɨɣ ɮɨɪɦɵ ɩɪɨɜɟɪɤɢ ɧɟ ɬɪɟɛɭɟɬɫɹ ɧɚɥɢɱɢɟ ɚɧɝɚɪɚ. 

− A-check ɩɪɨɜɨɞɢɬɫɹ ɩɪɢɦɟɪɧɨ 1 ɪɚɡ ɜ ɦɟɫɹɰ ɢɥɢ ɤɚɠɞɵɟ 500 ɱɚɫɨɜ 
ɧɚɥɟɬɚ. A-check, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɟɥɚɟɬɫɹ ɧɨɱɶɸ ɜ ɚɧɝɚɪɟ ɚɷɪɨɩɨɪɬɚ. 

− B-check ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɢɧ ɪɚɡ ɜ 3 ɦɟɫɹɰɚ. ɇɚ ɩɪɚɤɬɢɤɟ ɷɬɨ ɱɭɬɶ 
ɛɨɥɟɟ ɩɨɞɪɨɛɧɚɹ ɩɪɨɜɟɪɤɚ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɜɨɡɞɭɲɧɨɝɨ ɫɭɞɧɚ. 

− C-check — ɛɨɥɟɟ ɫɥɨɠɧɚɹ ɢ ɫɟɪɶɟɡɧɚɹ ɮɨɪɦɚ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɫɚɦɨɥɟɬɚ. ȼɵɩɨɥɧɹɟɬɫɹ ɤɚɠɞɵɟ 15-20 ɦɟɫɹɰɟɜ ɢɥɢ 4 000 ɱɚɫɨɜ ɧɚɥɟɬɚ. Ⱦɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɣ ɩɪɨɜɟɪɤɢ ɬɪɟɛɭɟɬɫɹ ɜɵɜɟɫɬɢ ɫɚɦɨɥɟɬ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ 2 ɧɟɞɟɥɢ, ɚ ɬɚɤɠɟ ɬɪɟɛɭɟɬɫɹ ɦɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɋɚɦɨɥɟɬ 
ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɪɚɡɛɢɪɚɸɬ, ɞɟɮɟɤɬɭɸɬ ɢ ɭɫɬɪɚɧɹɸɬ ɤɨɪɪɨɡɢɸ, 
ɩɪɨɜɟɪɹɸɬ ɪɚɛɨɬɭ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ. ɂɦɟɧɧɨ C-check ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɚɦɨɥɟɬɨɜ 
ɩɪɨɜɨɞɹɬ ɜ ɫɚɦɨɥɟɬɨɪɟɦɨɧɬɧɨɦ ɤɨɦɩɥɟɤɫɟ ɋɊɄ-2. 

− D-check — ɤɪɚɣɧɟ ɫɥɨɠɧɚɹ ɮɨɪɦɚ ɨɛɫɥɭɠɚɧɢɹ ɫɚɦɨɥɟɬɚ, ɨɛɵɱɧɨ 
ɩɪɨɜɨɞɢɬɫɹ ɫ ɢɧɬɟɪɜɚɥɨɦ ɜ 5 ɥɟɬ. Ɏɚɤɬɢɱɟɫɤɢ, ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɨɫɥɟ ɬɚɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɚɦɨɥɟɬ ɫɬɚɧɨɜɢɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɤɚɤ 
ɧɨɜɵɣ. 
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Ɉɛɴɟɤɬɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɚɧɝɚɪ ɞɥɹ 
ɫɚɦɨɥɟɬɨɜ ɫ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɣ ɫɢɫɬɟɦɨɣ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ. 

ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɹ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1 
(ȿɦɟɥɶɹɧɨɜɫɤɢɣ ɪɚɣɨɧ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ). 

 

 
 

Ɋɢɫɭɧɨɤ 6.1 – ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ 
 

ɂɡ-ɡɚ ɬɚɤɨɝɨ ɬɳɚɬɟɥɶɧɨɝɨ ɢ ɛɟɪɟɠɧɨɝɨ ɩɨɞɯɨɞɚ, ɚɜɢɚɰɢɨɧɧɚɹ ɬɟɯɧɢɤɚ 
ɢɦɟɟɬ ɨɱɟɧɶ ɛɨɥɶɲɨɣ ɪɟɫɭɪɫ ɩɪɨɱɧɨɫɬɢ.  

ɇɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɚɦɨɥɟɬɚɯ ɦɨɠɧɨ ɛɟɡɨɩɚɫɧɨ ɥɟɬɚɬɶ ɜɩɥɨɬɶ ɞɨ 30-ɢ ɥɟɬ. 
ɋɪɨɤ ɨɛɫɥɭɠɢɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɱɚɫɵ ɧɚɥɟɬɚ) ɢ 
ɬɢɩɚ ɜɨɡɞɭɲɧɨɝɨ ɫɭɞɧɚ. ɂ ɞɚɠɟ ɩɨɫɥɟ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɫɚɦɨɥɟɬɵ ɱɚɫɬɨ 
ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ[3]. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɚɧɝɚɪɚ ɞɥɹ ɫɚɦɨɥɟɬɨɜ ɦɨɞɟɥɢ Airbus A320 ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɹɜɥɹɟɬɫɹ 
ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬ. Ɉɫɧɨɜɧɨɣ ɨɛɴёɦ 
ɚɧɝɚɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɞɨɛɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɬɟɯɧɢɤɢ ɢ ɜɵɩɨɥɧɟɧɢɟ ɧɚ ɧɟɣ ɪɚɛɨɬ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɚɧɝɚɪɚ ɞɥɹ ɫɚɦɨɥɟɬɨɜ 
ɫ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɣ ɫɢɫɬɟɦɨɣ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ, ɨɬɜɟɱɚɸɳɟɝɨ ɫɨɜɪɟɦɟɧɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɳɟɧɧɨɫɬɢ, 
ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɬɚɛɢɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɫɮɟɪɵ ɜɨɡɞɭɲɧɵɯ ɜɨɪɨɬ 
Ʉɪɚɫɧɨɹɪɫɤɚ. 

 
6.2 ɋɨɫɬɚɜɥɟɧɢɟ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɟё ɚɧɚɥɢɡ  

 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɛɚɡɚ 

ɎȿɊ2020. 
ɋɦɟɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ [4]. 
Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɢɦɟɧɟɧɵ ɮɟɞɟɪɚɥɶɧɵɟ 

ɟɞɢɧɢɱɧɵɟ ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɫɨɫɬɚɜɥɟɧɧɵɟ ɜ 
ɧɨɪɦɚɯ ɢ ɰɟɧɚɯ, ɜɜɟɞɟɧɧɵɯ ɫ 1 ɹɧɜɚɪɹ 2001 ɝɨɞɚ.  

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɛɚɡɢɫɧɨ-
ɢɧɞɟɤɫɧɵɣ ɦɟɬɨɞ, ɫɭɳɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɫɦɟɬɧɚɹ 
ɫɬɨɢɦɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ ɧɚ ɨɫɧɨɜɟ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ, ɚ 
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ɡɚɬɟɦ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɰɟɧ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɤɭɳɢɯ 
ɢɧɞɟɤɫɨɜ.  

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ II 
ɤɜɚɪɬɚɥ 2020 ɝɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɟɤɫɚ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɞɥɹ 
Ⱥɷɪɨɞɪɨɦɨɜ ɝɪɚɠɞɚɧɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɪɚɜɧɨɝɨ 9,23, 
ɫɨɝɥɚɫɧɨ ɩɢɫɶɦɭ Ɇɢɧɫɬɪɨɹ Ɋɨɫɫɢɢ  №17207– ɂɎ/09 ɨɬ 06.05.2020 ɝ.[5] 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ: ɪɚɡɦɟɪɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɹɬɵ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɫɨɝɥɚɫɧɨ [6] ɢ ɫɨɫɬɚɜɥɹɟɬ 90%.  

Ɋɚɡɦɟɪɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɪɢɧɹɬɵ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ, ɫɨɝɥɚɫɧɨ [7] ɢ ɫɨɫɬɚɜɥɹɟɬ 85% ɨɬ ɎɈɌ.  

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ ɭɱɬɟɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ: 
1) Ɂɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫɥɭɠɟɛɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɡɨɧɵ – 3,1 % % [8, ɩ.3.9.2]. 
2) Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɞɥɹ ɫɥɭɠɟɛɧɵɯ ɡɞɚɧɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɡɞɭɲɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ– 3,2 % [9, ɩ.7.5]. 

3) Ɋɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ ɞɥɹ 
ɭɧɢɤɚɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ – 10 % [10, ɩ.4.96]. 

ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ  – 20 %[11]. 
ɇɟɤɨɬɨɪɵɟ ɪɚɫɰɟɧɤɢ ɧɟ ɭɱɢɬɵɜɚɸɬ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ 

ɢɡɞɟɥɢɣ (ɨɬɤɪɵɬɵɟ ɟɞɢɧɢɱɧɵɟ ɪɚɫɰɟɧɤɢ). ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɢɯ ɫɬɨɢɦɨɫɬɶ ɛɟɪɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢɡɞɟɥɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɪɚɛɨɬɟ ɩɨ 
ɫɛɨɪɧɢɤɚɦ ɫɦɟɬɧɵɯ ɰɟɧ ɢɥɢ ɩɪɚɣɫ-ɥɢɫɬɚɦ. 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ 
ɚɧɝɚɪɚ ɞɥɹ ɫɚɦɨɥɟɬɨɜ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɜ ɉɪɢɥɨɠɟɧɢɢ Ƚ. 

ȼ ɬɚɛɥɢɰɟ 6.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ 
ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ. 
 
Ɍɚɛɥɢɰɚ 6.4 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-
ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 

ɗɥɟɦɟɧɬɵ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ, 
ɪɭɛ. 

ɍɞɟɥɶɧɵɣ ɜɟɫ, 
% 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ 70503944,70 68,32 
ɜ ɬɨɦ ɱɢɫɥɟ:   

Ɇɚɬɟɪɢɚɥɵ 62473782,77 60,54 
ɗɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 6815344,87 6,60 
ɈɁɉ 1214817,06 1,18 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 1530006,15 1,48 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 1445005,88 1,40 
Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ 12520167,61 12,13 
ɇȾɋ 17199824,87 16,67 
ɂɬɨɝɨ 103198949,22 100,00 

 

http://grandsmeta82.ru/images/Pismo-13606_KHM09.pdf
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ɇɚ ɪɢɫɭɧɤɟ 6.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɜ 
ɩɪɨɰɟɧɬɚɯ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 

 

 
 

Ɋɢɫɭɧɨɤ 6.2 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɜ ɩɪɨɰɟɧɬɚɯ ɧɚ ɦɨɧɬɚɠ 
ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 
 

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɬɪɭɤɬɭɪɵ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨ ɫɨɫɬɚɜɧɵɦ 
ɷɥɟɦɟɧɬɚɦ, ɩɨɤɚɡɵɜɚɸɳɟɝɨ ɭɞɟɥɶɧɵɣ ɜɟɫ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɜɵɪɚɠɟɧɧɨɝɨ ɜ 
ɩɪɨɰɟɧɬɚɯ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɦɚɬɟɪɢɚɥɵ 60,54% (62473782,77 ɪɭɛ.), ɧɚɢɦɟɧɶɲɢɣ – ɧɚ ɈɁɉ 1,18 % 
(1214817,06 ɪɭɛ.) 

ɇɚ ɪɢɫɭɧɤɟ 6.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-
ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ. 

 

 
 
Ɋɢɫɭɧɨɤ 6.3 – ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɩɨ 

ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 

60,54

6,601,18
1,48

1,40

12,13

16,67

Ɇɚɬɟɪɢɚɥɵ

ɗɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ

ɈɁɉ

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ 
ɡɚɬɪɚɬɵ
ɇȾɋ

62473782,77

6815344,87
1214817,061530006,151445005,88

12520167,61
17199824,87
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ɋɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ  ɚɧɝɚɪɚ ɞɥɹ ɫɚɦɨɥɟɬɨɜ 
ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɫɨɫɬɚɜɢɥɚ 103198949,22 ɪɭɛ.,  ɜ ɬɨɦ ɱɢɫɥɟ ɇȾɋ 17199824,87 
ɪɭɛ. 

 
6.3 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 

 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɫɨɫɬɚɜɥɹɸɬ 
ɨɫɧɨɜɭ ɩɪɨɟɤɬɚ. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɥɭɠɚɬ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ 
ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɪɢ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
1) ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɜɫɟɝɨ ɡɞɚɧɢɹ 
 

Ʉ1= 
ௌ˓˃˔ௌˑ˄˜ ,                  (6.1) 

 
ɝɞɟ  Sɪɚɫ – ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ, ɦ2; 

Sɨɛщ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ, ɦ2. 
ɉɪɢɧɢɦɚɟɦ: Sɪɚɫ = 20943,51 ɦ2; Sɨɛщ = 23533,99 ɦ2. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (6.1), ɩɨɥɭɱɢɦ: 
 

Ʉ2 = 
ଶ଴ଽସଷ,ହଵ ଶଷହଷଷ,ଽଽ   = 0,89 

 
2) Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɜɫɟɝɨ ɡɞɚɧɢɹ 
 

Kɨɛ=   
𝑉 ˕˓ௌ˓˃˔ ,                           (6.2) 

 
ɝɞɟ  Vɫɬɪ – ɫɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɦ3; 

Sɪɚɫ – ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ, ɦ2. 
ɉɪɢɧɢɦɚɟɦ: Vɫɬɪ =720000,00 ɦ3; Sɪɚɫ = 20943,51 ɦ2. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (6.2), ɩɨɥɭɱɢɦ: 
 

Kɨɛ = 
଻ଶ଴଴଴଴,଴଴ଶ଴ଽସଷ,ହଵ  =34,38; 

 
3) ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɧɚ 1 

ɦ2 ɩɥɨɳɚɞɢ  
 

ɋ = ʞЗ+ʜʟ+ʚЗௌˑ˄˜.  ,                (6.3) 

 



113 

 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɝɞɟ   ɉЗ – ɜɟɥɢɱɢɧɚ ɩɪɹɦɵɯ ɡɚɬɪɚɬ, ɪɭɛ.; 
 ɇɊ – ɜɟɥɢɱɢɧɚ ɧɚɤɥɚɞɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ.; 
 ɅЗ – ɜɟɥɢɱɢɧɚ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ.; 

Sɨɛщ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ, ɦ2. 
ɉɪɢɧɢɦɚɟɦ: ɉЗ = 70503944,70 ɪɭɛ.; ɇɊ = 1530006,15 ɪɭɛ.; ɅЗ = 

12520167,61 ɪɭɛ.; Sɨɛщ = 23533,99 ɦ2. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (6.3), ɩɨɥɭɱɢɦ: 
 

ɋ= 
଻଴ହ଴ଷଽସସ,଻଴+ ଵହଷ଴଴଴଺,ଵହ + ଵଶହଶ଴ଵ଺଻,଺ଵ ଶଷହଷଷ,ଽଽ  = 3592,85 ɪɭɛ.; 

 
4) ɋɦɟɬɧɚɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɡɚɬɪɚɬ) ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɬɚɥɟɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ, % 
 

Rɡ = 
ʠʞʞЗ+ʜʟ+ʚЗ ∙100,               (6.4) 

 
ɝɞɟ  ɋɉ – ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ, ɪɭɛ.; 
 ɉЗ – ɜɟɥɢɱɢɧɚ ɩɪɹɦɵɯ ɡɚɬɪɚɬ, ɪɭɛ.; 
 ɇɊ – ɜɟɥɢɱɢɧɚ ɧɚɤɥɚɞɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ.; 
 ɅЗ – ɜɟɥɢɱɢɧɚ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ. 

ɉɪɢɧɢɦɚɟɦ: ɋɉ = 1445005,88 ɪɭɛ.; ɉЗ = 70503944,70 ɪɭɛ.; ɇɊ = 
1530006,15 ɪɭɛ.; ɅЗ = 12520167,61 ɪɭɛ. 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (6.4), ɩɨɥɭɱɢɦ: 
 

Rɡ= 
ଵସସହ଴଴ହ,଼଼଻଴ହ଴ଷଽସସ,଻଴+ ଵହଷ଴଴଴଺,ଵହ + ଵଶହଶ଴ଵ଺଻,଺ଵ · 100 = 1,71 %. 

 
Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɚɧɝɚɪɚ ɞɥɹ ɫɚɦɨɥɟɬɨɜ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɜ ɬɚɛɥɢɰɟ 6.5. 
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Ɍɚɛɥɢɰɚ 6.5 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 
1. Ɉɛɴɟɦɧɨ– ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ (ɭɱɚɫɬɤɚ) ɦ2 18000,00 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ эɬ. 31 
ȼɵɫɨɬɚ ɷɬɚɠɚ  ɦ ɩɟɪɟɦɟɧɧɚɹ 
Ⱥɪɯɢɬɟɤɬɭɪɧɨ– ɬɟɯɧɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɦ 50 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ  ɦ3 720000,00 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ ɦ2 23533,99 
Ɋɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ  ɦ2 20943,51 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɜɫɟɝɨ ɡɞɚɧɢɹ Ʉ1   0,89 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɜɫɟɝɨ ɡɞɚɧɢɹ Ʉ2   34,38 
2. ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ɋɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ ɦɨɧɬɚɠ 
ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ  ɪɭɛ. 103198949,22 

ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ- ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɧɚ 1 
ɦ2 ɩɥɨɳɚɞɢ 

ɪɭɛ. 3592,85 

ɋɦɟɬɧɚɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɡɚɬɪɚɬ) 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɶɧɨ-
ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ 

% 1,71 

3. ɉɨɤɚɡɚɬɟɥɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ 

чеɥ.– ч 17011,16 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɨɥɶɧɨ-ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɧɚ 
1 ɦ2 ɩɥɨɳɚɞɢ 

чеɥ.– ч/ɦ2 0,72 

ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɨɥɶɧɨ-
ɜɚɧɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ 1 чеɥ.– ч 

ɪɭɛ./чеɥ.– ч 5680,49 

4. ɉɪɨɱɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦеɫ. 30 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɨ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɡɞɚɧɢɟ, ɫɨɫɬɨɹɳɟɟ 
ɢɡ ɚɧɝɚɪɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ, ɚ ɬɚɤɠɟ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ ɩɪɢɫɬɪɨɣɤɢ, ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɚɷɪɨɩɨɪɬɚ «ȿɦɟɥɶɹɧɨɜɨ». 

Ⱦɥɹ ɜɵɛɨɪɚ ɬɢɩɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɜɚɪɢɚɧɬɧɨɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫ ɫɨɡɞɚɧɢɟɦ ɜɚɪɢɚɧɬɨɜ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɯɟɦ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɛɵ ɭɞɨɜɥɟɬɜɨɪɹɥɢɫɶ ɜɫɟ ɩɪɨɱɧɨɫɬɧɵɟ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɨɨɪɭɠɟɧɢɹ. ȼ ɧɟɦ ɛɵɥ ɜɵɹɜɥɟɧ ɧɚɢɛɨɥɟɟ 
ɪɚɰɢɨɧɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɤɚɤ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɧɨɫɬɢ, ɬɚɤ ɢ ɫ  ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ (ɦɨɧɬɚɠɚ).  

ȼ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɨɛɴɟɦɧɨ-
ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɚɤɨɝɨ ɪɨɞɚ 
ɨɛɴɟɤɬɨɜ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɛɵɥ 
ɩɪɨɢɡɜɟɞɟɧ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɫɟɯ ɬɢɩɨɜ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. ȼ 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɨɬɨɛɪɚɠɟɧɵ ɩɥɚɧɵ, ɪɚɡɪɟɡɵ, ɭɡɥɵ ɢ 
ɮɚɫɚɞɵ ɝɨɫɬɢɧɢɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɛɨɪ ɧɚɝɪɭɡɨɤ, ɪɚɫɱɟɬ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɦɨɞɟɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɄ SCAD. ɉɨɦɢɦɨ ɤɨɧɫɬɪɭɤɰɢɣ 
ɧɚɞɡɟɦɧɨɣ  ɱɚɫɬɢ, ɛɵɥ ɩɪɨɜɟɞɟɧ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ  ɚɧɚɥɢɡ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ ɫ ɤɭɫɬɨɜɵɦ ɪɨɫɬɜɟɪɤɨɦ ɫ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɜɚɣ. ȼ 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɱɟɪɬɟɠɢ  ɨɫɧɨɜɧɵɯ 
ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɫɨ ɫɯɟɦɚɦɢ, ɭɡɥɚɦɢ, ɫɩɟɰɢɮɢɤɚɰɢɹɦɢ ɧɚ 
ɷɥɟɦɟɧɬɵ.  

ȼ ɯɨɞɟ ɪɚɡɪɚɛɨɬɤɢ ɪɚɡɞɟɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ 
ɨɛɴɟɤɬɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚ ɨɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ 
ɥɢɧɟɣɧɵɣ ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ (ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ). 
Ȼɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɩɨɬɪɟɛɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɤɚɞɪɚɯ, ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɲɢɧɚɯ, ɪɟɫɭɪɫɚɯ, ɫɤɥɚɞɚɯ, ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ.  

Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɤɚɪɬɨɣ ɧɚ ɦɨɧɬɚɠ ɤɨɧɫɨɥɟɣ.  

ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ 
ɨɛɨɫɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ.  

Ɍɚɤɢɦ  ɨɛɪɚɡɨɦ,  ɞɢɩɥɨɦɧɵɣ  ɩɪɨɟɤɬ  ɩɨɞɬɜɟɪɠɞɚɟɬ  ɚɤɬɭɚɥɶɧɨɫɬɶ  ɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɧɝɚɪɚ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 
 

1. ɉɨɥɨɠɟɧɢɟ ɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɢɬɨɝɨɜɨɣ ɚɬɬɟɫɬɚɰɢɢ ɜɵɩɭɫɤɧɢɤɨɜ ɩɨ 
ɩɪɨɝɪɚɦɦɚɦ ɛɚɤɚɥɚɜɪɢɚɬɚ, ɫɩɟɰɢɚɥɢɬɟɬɚ ɢ ɦɚɝɢɫɬɪɚɬɭɪɵ (ɉȼȾ ɉȽɂȺȼ – 2016). 
ɉɪɢɧɹɬɨ ɧɚ ɡɚɫɟɞɚɧɢɢ ɍɱɟɧɨɝɨ ɫɨɜɟɬɚ ɋɎɍ 25.01.2015 (ɩɪɨɬɨɤɨɥ №1). – 
Ʉɪɚɫɧɨɹɪɫɤ, 2016. 

2. ɋɌɈ 4.2-07-2014 ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. – 
ȼɡɚɦɟɧ ɋɌɈ 4.2-07-2012; ɜɜɟɞ. 30.12.2013. – Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɄ ɋɎɍ, 2014. – 
60ɫ.  

3. ȽɈɋɌ Ɋ 21.1101 – 2013 ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɧɨɣ ɢ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. – 
ȼɡɚɦɟɧ ȽɈɋɌ Ɋ 21.1101 – 2009; ɜɜɟɞ. ɫ 11.06.2013. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ,  
2013. – 55ɫ. 

4. ȽɈɋɌ 21.501 – 2011 ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ. – ȼɡɚɦɟɧ ȽɈɋɌ 21.501 – 93; ɜɜɟɞ. ɫ 
1.05.2013. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2013. – 45ɫ. 

5. ȽɈɋɌ 21.502-2007 ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɢ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ. – ȼɜɟɞ. ɫ 01.01.2009. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2008. – 20ɫ. 

6. ɉɨɥɨɠɟɧɢɟ ɨ ɫɨɫɬɚɜɟ ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɯ 
ɫɨɞɟɪɠɚɧɢɸ (ɭɬɜɟɪɠɞɟɧɨ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɨɬ 16 ɮɟɜɪɚɥɹ 2008ɝ. №87). 

7. ȽɈɋɌ 2.316 – 2008 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
ɉɪɚɜɢɥɚ ɧɚɧɟɫɟɧɢɹ ɧɚɞɩɢɫɟɣ, ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɬɚɛɥɢɰ ɧɚ ɝɪɚɮɢɱɟɫɤɢɯ 
ɞɨɤɭɦɟɧɬɚɯ. – ȼɡɚɦɟɧ ȽɈɋɌ 2316 – 68; ɜɜɟɞ. 01.07.2009. – Ɇɨɫɤɜɚ: 
ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2009. 

8. ȽɈɋɌ 2.304-81 ɫ ɢɡɦ. №№1,2. ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ. ɒɪɢɮɬɵ ɱɟɪɬɟɠɧɵɟ. – ȼɜɟɞ. 01.01.82. – Ɇɨɫɤɜɚ: 
ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2007. -21ɫ. 

9. ȽɈɋɌ 2.302 - 68*  ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
Ɇɚɫɲɬɚɛɵ (ɫ ɂɡɦɟɧɟɧɢɹɦɢ №№ 1, 2, 3). Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. – 
ȼɡɚɦɟɧ ȽɈɋɌ 3451 – 59*; ɜɜɟɞ. 01.01.71. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2007. – 
3ɫ. 

10. ȽɈɋɌ 2.301 – 68* ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
Ɏɨɪɦɚɬɵ (ɫ ɂɡɦɟɧɟɧɢɹɦɢ №№ 1, 2, 3). Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. – 
ȼɡɚɦɟɧ ȽɈɋɌ 3450-60; ɜɜɟɞɟɧ 01.01.71. - Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2007. – 4ɫ. 

11. ɋɉ 17.13330.2011 Ʉɪɨɜɥɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II -26-76. – 
ȼɡɚɦɟɧ ɋɉ 17.13330.2010; ɜɜɟɞ. 20.05.2011. - Ɇ.: ɈȺɈ ɐɉɉ, 2010. – 74ɫ. 

12. ɋɉ 56.13330.2011 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-03-2001. – ȼɡɚɦɟɧ ɋɉ 56.13330.2010 ɢ ɋɉ 57.13320.2010; 
ɜɜɟɞ. 20.05.2011. – Ɇ.: ɈȺɈ ɐɉɉ, 2011. – 17ɫ. 
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13. ɋɉ 55.13330.2011 Ⱦɨɦɚ ɠɢɥɵɟ ɨɞɧɨɤɜɚɪɬɢɪɧɵɟ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-02-2001. – ȼɡɚɦɟɧ ɋɉ 55.13330.2010; ɜɜɟɞ 20.05.2011. - Ɇ.: 
ɈȺɈ ɐɉɉ, 2011. – 17ɫ. 

14. ɋɉ 54.13330.2011 Ɂɞɚɧɢɹ ɠɢɥɵɟ ɦɧɨɝɨɤɜɚɪɬɢɪɧɵɟ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-01-2003. –ȼɡɚɦɟɧ ɋɉ 54.13330.2010; ɜɜɟɞ. 20.05.2011. –Ɇ.: 
ɈȺɈ ɐɉɉ, 2011. – 36ɫ. 

15. ɋɉ 52.13330.2011 ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-05-95*. – ȼɡɚɦɟɧ ɋɉ 52.13330.2010; 
ɜɜɟɞ. 20.05.2011. – Ɇ.: ɈȺɈ ɐɉɉ, 2011. – 70ɫ. 

16. ɋɉ 51.13330.2011 Ɂɚɳɢɬɚ ɨɬ ɲɭɦɚ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 
23-03-2013. – ȼɡɚɦɟɧ ɋɉ 51.13330.2010; ɜɜɟɞ. 20.05.2011. – Ɇ.: ɈȺɈ ɐɉɉ, 
2011. – 42ɫ. 

17. ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 23.02.-2003. – ȼɜɟɞ. 1.01.2012. – Ɇ.: ɈɈɈ «Ⱥɧɚɥɢɬɢɤ», 2012. – 96ɫ. 

18. ɋɉ 44.13330.2011 Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɢ ɛɵɬɨɜɵɟ  ɡɞɚɧɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.09.04 – 87. – ȼɡɚɦɟɧ ɋɉ 44.13330.2010; 
ɜɜɟɞ. 20.05.2011. – Ɇ.: ɈȺɈ ɐɉɉ, 2011. – 26ɫ. 

19. ɋɉ 29.13330.2011 ɉɨɥɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.03.13 -88. 
– ȼɡɚɦɟɧ ɋɉ 29.13330.2010; ɜɜɟɞ. 20.05.2011. – Ɇ.: ɈȺɈ ɐɉɉ, 2011. – 64ɫ. 

20. ɋɉ 118.13330.2012 Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-06-2009. – ȼɜɟɞ. 01.09.2014 ɝ. — Ɇ.: 
ɎȺɍ Ɏɐɋ, 2012.— 77 ɫ 

21. ɋɉ 31-114-2004 ɉɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ 
ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ. – ȼɜɟɞ. 01.05.2005. – Ɇ.: ɎȽɍɉ 
ɐɉɉ, 2005. – 42ɫ. 

22. ɋɉ 59.13330.2012 Ⱦɨɫɬɭɩɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɦɚɥɨɦɨɛɢɥɶɧɵɯ 
ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 35-01-2001. – ȼɜɟɞ. 
01.01.2013 ɝ. — Ɇ.: ɎȺɍ Ɏɐɋ, 2013.— 62 ɫ. 

23. ɋɉ 63.13330.2012 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 52-01-2003. – ȼɜɟɞ. 01.01.2013. 
– Ɇ.: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2012.  

24. ɋɉ 15.13330.2012 Ʉɚɦɟɧɧɵɟ ɢ ɚɪɦɨɤɚɦɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II -22-81*. – ȼɜɟɞ. 01.01.2013. – Ɇ.: 
Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2012. 

25. ɋɉ 20.13330.2011 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 2.01.07-85*. – ȼɡɚɦɟɧ ɋɉ 20.13330.2010; ɜɜɟɞ. 20.05.2011. – Ɇ.: ɈȺɈ 
ɐɉɉ, 2011. -90ɫ. 

26. Ⱦɨɛɪɨɦɵɫɥɨɜ, Ⱥ.ɇ. ɉɪɢɦɟɪɵ ɪɚɫɱɟɬɚ ɤɨɧɫɬɪɭɤɰɢɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ / Ⱥ.ɇ. Ⱦɨɛɪɨɦɵɫɥɨɜ. – Ɇ.: Ⱥɋȼ, 2010. – 269 ɫ. 

27. Ʉɭɡɧɟɰɨɜ, ȼ.ɋ. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ. 
Ʉɭɪɫɨɜɨɟ ɢ ɞɢɩɥɨɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ: ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰ. 
«ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ / ȼ.ɋ. Ʉɭɡɧɟɰɨɜ. – Ɇ.: Ⱥɋȼ, 
2010. – 197 ɫ. 
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28. ɉɥɟɜɤɨɜ, ȼ.ɋ. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɢ ɤɚɦɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɟɣɫɦɨɫɬɨɣɤɢɯ 
ɡɞɚɧɢɣ  ɢ ɫɨɨɪɭɠɟɧɢɣ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ȼ.ɋ. ɉɥɟɜɤɨɜ, Ⱥ.Ɇ. Ɇɚɥɶɝɚɧɨɜ, ɂ.ȼ. 
Ȼɚɥɞɢɧ; ɪɟɞ. ȼ.ɋ. ɉɥɟɜɤɨɜ. – Ɇ.: Ⱥɋȼ, 2010. – 289ɫ. 

29. Ȼɚɣɤɨɜ, ȼ.ɇ. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ɉɛɳɢɣ ɤɭɪɫ: ɭɱɟɛ. ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ ɜɭɡɨɜ ɩɨ ɫɩɟɰ. «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ» / ȼ.ɇ. 
Ȼɚɣɤɨɜ, ɗ.ȿ. ɋɢɝɚɥɨɜ. – Ɇ.: ɈɈɈ ȻȺɋɌȿɌ, 2009. – 768ɫ. 

30. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɢ ɤɚɦɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ: ɭɱɟɛ. ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɭɡɨɜ 
ɧɚɩɪɚɜɥɟɧɢɹ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ», ɫɩɟɰ. «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ» / ȼ.Ɇ. Ȼɨɧɞɚɪɟɧɤɨ [ɢ ɞɪ.];  ɩɨɞ ɪɟɞ. ȼ.Ɇ. Ȼɨɧɞɚɪɟɧɤɨ. – ɂɡɞ.  

5-ɟ, ɫɬɟɪ. – Ɇ.: ȼɵɫɲɚɹ ɲɤɨɥɚ, 2008. -887ɫ. 
31. Ɂɚɢɤɢɧ, Ⱥ.ɂ. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɨɞɧɨɷɬɚɠɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɡɞɚɧɢɣ (ɩɪɢɦɟɪɵ): ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɭɡɨɜ, ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ / Ⱥ.ɂ. Ɂɚɢɤɢɧ. – Ɇ.: Ⱥɋȼ, 2007. – 272ɫ. 

32. ɓɟɪɛɚɤɨɜ, Ʌ.ȼ. ɉɪɢɦɟɪɵ ɪɚɫɱɟɬɚ ɷɥɟɦɟɧɬɨɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɭ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ 270102 – «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ» / Ʌ.ȼ. 
ɓɟɪɛɚɤɨɜ, Ɉ.ɉ. Ɇɟɞɜɟɞɟɜɚ, ȼ.Ⱥ. əɪɨɜ. – Ʉɪɚɫɧɨɹɪɫɤ: ɄɪɚɫȽȺɋȺ, 2005. – 112ɫ. 

33. Ʉɨɥɞɵɪɟɜ, ȼ.ɂ. ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɦɨɧɨɥɢɬɧɨɝɨ 
ɪɟɛɪɢɫɬɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɫ ɛɚɥɨɱɧɵɦɢ ɩɥɢɬɚɦɢ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ 
ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɭ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 290300 – «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ 
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«ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ» - Ʉɪɚɫɧɨɹɪɫɤ: ɄɪɚɫȽȺɋȺ, 2004. 
– 46ɫ. 

60. ɒɚɩɨɲɧɢɤɨɜ, ȼ.ɇ. Ɋɚɦɵ ɞɟɪɟɜɹɧɧɵɯ ɤɚɪɤɚɫɧɵɯ ɡɞɚɧɢɣ: ɭɱɟɛ. ɩɨɫɨɛɢɟ/ 
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85. Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 
ɞɥɹ ɫɪɟɞ. ɫɩɟɰɢɚɥɶɧɵɯ ɭɱɟɛ. ɡɚɜɟɞɟɧɢɣ / Ƚ.ȿ. Ƚɨɮɲɬɟɣɧ, ȼ. Ʉɢɦ, ȼ.ɇɢɳɟɜ, Ⱥ. 
ɋɨɤɨɥɨɜɚ. — Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 2004. - 584ɫ. 

86.  Ʉɚɬɚɥɨɝ ɫɯɟɦ ɫɬɪɨɩɨɜɨɤ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɤɚɬɚɥɨɝɨɜ ɌɄ-1-1.88 ɢ ɌɄ-1-2 ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 
ɤɨɧɬɟɣɧɟɪɚɯ. - Ɇ.: ɆɄ ɌɈɋɉ, 2002. -58ɫ. 
87. Ʉɚɬɚɥɨɝ ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɢ. -

Ɇ.: ɆɄ ɌɈɋɉ, 1995. - 64ɫ. 
88. ȿɇɢɊ: Ʉɨɦɩɥɟɤɬ / Ƚɨɫɫɬɪɨɣ ɋɋɋɊ. - Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1987. 
89. Ʉɚɪɬɵ ɬɪɭɞɨɜɵɯ ɩɪɨɰɟɫɫɨɜ. Ʉɨɦɩɥɟɤɬ / Ƚɨɫɫɬɪɨɣ ɋɋɋɊ - Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 

1984. 
90. ɋɇ 509-78. ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɨɜɨɣ ɬɟɯɧɢɤɢ, ɢɡɨɛɪɟɬɟɧɢɣ ɢ 
ɪɚɰɢɨɧɚɥɢɡɚɬɨɪɫɤɢɯ ɩɪɟɞɥɨɠɟɧɢɣ.- ȼɜɟɞ. 01.01.1979. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ 1979. – 
62ɫ. 

91. ɋɉ 48.13330.2011 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ. – ȼɜɟɞ. 20.05.2011. – Ɇ.: ɈȺɈ ɐɉɉ, 2011. 

92. Ȼɚɪɨɧɢɧ, ɋ.Ⱥ. Ɉɪɝɚɧɢɡɚɰɢɹ, ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ. 
ɭɱɟɛɧɢɤ / ɋ.Ⱥ. Ȼɚɪɨɧɢɧ, ɉ.Ƚ. Ƚɪɚɛɨɜɵɣ, ɋ.Ⱥ. Ȼɨɥɨɬɢɧ. – Ɇ.: ɂɡɞ-ɜɨ «ɉɪɨɫɩɟɤɬ», 
2012. – 528ɫ. 



123 

 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

93. Ɍɟɪɟɯɨɜɚ, ɂ.ɂ. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ, 
ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ / ɂ.ɂ. Ɍɟɪɟɯɨɜɚ, Ʌ.ɇ. ɉɚɧɚɫɟɧɤɨ, ɇ.ɘ. 
Ʉɥɢɧɞɭɯ. - Ʉɪɚɫɧɨɹɪɫɤ: ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2012. - 40 ɫ. 

94. ɆȾɋ 12 - 46.2008. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 
ɨɮɨɪɦɥɟɧɢɸ ɩɪɨɟɤɬɚ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɟɤɬɚ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɩɨ 
ɫɧɨɫɭ (ɞɟɦɨɧɬɚɠɭ), ɩɪɨɟɤɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ.- Ɇ.: ɐɇɂɂɈɆɌɉ, 2009. 

95. Ȼɨɥɨɬɢɧ, ɋ.Ⱥ. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ : ɭɱɟɛ, ɩɨɫɨɛɢɟ 
ɞɥɹ ɫɬɭɞ. ɜɵɫɲ. ɭɱɟɛ, ɡɚɜɟɞɟɧɢɣ / ɋ.Ⱥ.Ȼɨɥɨɬɢɧ, Ⱥ.ɇ.ȼɢɯɪɨɜ. - Ɇ.: ɂɡɞɚɬɟɥɶɫɤɢɣ 
ɰɟɧɬɪ « Ⱥɤɚɞɟɦɢɹ», 2007. - 208ɫ. 

96. ɊȾ-11-06-2007. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɨ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɚɲɢɧɚɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɤɚɪɬ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ. – ȼɜɟɞ. 01.07.2007. 

97. Ɉɪɝɚɧɢɡɚɰɢɹ, ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɨɦ: 
ɭɱɟɛɧɢɤ. / ɉɨɞ ɨɛɳ.ɪɟɞ.ɩɪɨɮ ɉ.Ƚ. Ƚɪɚɛɨɜɨɝɨ. – Ʌɢɩɟɰɤ: ɈɈɈ «ɂɧɮɨɪɦ», 2006. - 
304ɫ. 

98. "Ɉ ɫɚɦɨɪɟɝɭɥɢɪɭɟɦɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ". Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 1 ɞɟɤɚɛɪɹ 
2007 ɝ. № 315-ɎɁ. 

99. Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 
29.12.2004 ɝ № 190 - ɎɁ. - Ɇ.: ɘɪɚɣɬ- ɂɡɞɚɬ. 2006. - 83 ɫ. 

100. ɋɇɢɉ 12-03-2001. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ: ɜ 2ɱ. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ. - ȼɡɚɦɟɧ ɋɇɢɉ 12-03-99; ɜɜɟɞ. 2001-09-01. - Ɇ.: Ʉɧɢɝɚ - ɫɟɪɜɢɫ, 
2003. 

101. ɋɇɢɉ 12-04-2002. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ: ɜ 2ɱ. ɑ.2.
 ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. - ȼɡɚɦɟɧ ɪɚɡɞ. 8-18 ɋɇɢɉ III -4-80.* 
ɜɜɟɞ.2001-09-01. - Ɇ.: Ʉɧɢɝɚ-ɫɟɪɜɢɫ, 2003. 

102. Ⱦɢɤɦɚɧ, Ʌ.Ƚ. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ: ɭɱɟɛ. ɞɥɹ 
ɫɬɪɨɢɬ, ɜɭɡɨɜ / Ʌ.Ƚ.Ⱦɢɤɦɚɧ. - Ɇ.: Ⱥɋȼ, 2002. - 512 ɫ. 

103. ɋɇɢɉ 1.04.03-85*. ɇɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɡɚɞɟɥɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ: ɜ 2ɱ. - Ƚɨɫɫɬɪɨɣ  Ɋɨɫɫɢɢ – 
Ɇ.: Ⱥɉɉ ɐɂɌɉ, 1991. 

104. ɗɤɨɧɨɦɢɤɚ ɨɬɪɚɫɥɢ (ɫɬɪɨɢɬɟɥɶɫɬɜɨ): ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ 
ɜɵɩɨɥɧɟɧɢɸ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ / ɂ.Ⱥ. ɋɚɟɧɤɨ, ȿ.ȼ. Ʉɪɟɥɢɧɚ, ɇ.Ɉ. Ⱦɦɢɬɪɢɟɜɚ. - 
Ʉɪɚɫɧɨɹɪɫɤ: ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2012. 

105. Ⱥɪɞɡɢɧɨɜ, ȼ.Ⱦ. ɋɦɟɬɧɨɟ ɞɟɥɨ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ: ɫɚɦɨɭɱɢɬɟɥɶ./ ȼ.Ⱦ. 
Ⱥɪɞɡɢɧɨɜ, ɇ.ɂ. Ȼɚɪɚɧɨɜɫɤɚɹ, Ⱥ.ɂ. Ʉɭɪɨɱɤɢɧ. - ɋɉɛ.: ɉɢɬɟɪ, 2009. -480 ɫ. 

106. ɋɚɟɧɤɨ ɂ.Ⱥ. ɗɤɨɧɨɦɢɤɚ ɨɬɪɚɫɥɢ (ɫɬɪɨɢɬɟɥɶɫɬɜɨ): ɤɨɧɫɩɟɤɬ ɥɟɤɰɢɣ – 
Ʉɪɚɫɧɨɹɪɫɤ, ɋɎɍ, 2009. 

107. Ⱥɪɞɡɢɧɨɜ, ȼ.Ⱦ. Ʉɚɤ ɫɨɫɬɚɜɥɹɬɶ ɢ ɩɪɨɜɟɪɹɬɶ ɫɬɪɨɢɬɟɥɶɧɵɟ ɫɦɟɬɵ/ ȼ.Ⱦ. 
Ⱥɪɞɡɢɧɨɜ. - ɋɉɛ.: ɉɢɬɟɪ 2008. – 208ɫ. 



124 

 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 

 
ȼ ɬɚɛɥɢɰɟ Ⱥ.1 ɩɪɢɜɟɞɟɧɚ ɜɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ. 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɥɢ ɧɨɦɟɪ 
ɩɨɦɟɳɟɧɢɹ 

ȼɢɞ ɨɬɞɟɥɤɢ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɶɟɪɚ 
ɉɪɢɦɟɱɚɧɢɟ 

ɉɨɬɨɥɨɤ S, ɦ2 
ɋɬɟɧɵ, ɤɨɥɨɧɧɵ, 

ɩɟɪɟɝɨɪɨɞɤɢ 
S, ɦ2 

1,20 

Ɂɚɜɨɞɫɤɚɹ 
ɨɤɪɚɫɤɚ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɥɢɫɬɚ ɤɪɨɜɟɥɶɧɵɯ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

7270 

Ɂɚɜɨɞɫɤɚɹ ɨɤɪɚɫɤɚ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɥɢɫɬɚ ɫɬɟɧɨɜɵɯ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

12456,8  

2,3,5,6,7,8,9, 
10,11,12,13,14,
15,16,17,18,19,

20 

ɒɬɭɤɚɬɭɪɤɚ, 
ɚɤɪɢɥɨɜɚɹ ɤɪɚɫɤɚ 
ȼȾ-ȺɄ-121 

15740,8 
ɒɬɭɤɚɬɭɪɤɚ, 
ɚɤɪɢɥɨɜɚɹ ɤɪɚɫɤɚ 
ȼȾ-ȺɄ-121 

7288,8  

4 
ɒɬɭɤɚɬɭɪɤɚ, 
ɚɤɪɢɥɨɜɚɹ ɤɪɚɫɤɚ 
ȼȾ-ȺɄ-121 

324,1 

ɉɥɢɬɤɚ  
ɤɟɪɚɦɢɱɟɫɤɚɹ 
ɧɚɫɬɟɧɧɚɹ 
ɝɥɚɡɭɪɨɜɚɧɧɚɹ 

918,3  
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 
ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 

 
ȼ ɬɚɛɥɢɰɟ Ȼ.1 ɩɪɢɜɟɞɟɧɚ ɷɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ. 

 
Ɍɚɛɥɢɰɚ Ȼ.1 – ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 

ɇɨɦɟɪ 
ɩɨɦɟɳɟɧɢɹ 

Ɍɢɩ 
ɩɨɥɚ 

ɋɯɟɦɚ ɩɨɥɚ ɢɥɢ ɬɢɩ 
ɩɨɥɚ ɩɨ ɫɟɪɢɢ 

Ⱦɚɧɧɵɟ ɷɥɟɦɟɧɬɨɜ ɩɨɥɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ, ɬɨɥɳɢɧɚ, 

ɨɫɧɨɜɚɧɢɟ ɢ ɞɪ.), ɦɦ 

ɉɥɨɳɚɞɶ, 
ɦ2 

1,2,3 1 

1. ɇɚɥɢɜɧɨɣ ɩɨɥɢɦɟɪɧɵɣ ɩɨɥ 
QTP 2040 – 20ɦɦ 
2. ɑɢɫɬɨɜɚɹ ɫɬɹɠɤɚ – ɧɚɥɢɜɧɨɣ 
ɩɨɥɢɦɟɪɧɵɣ ɫɨɫɬɚɜ QTP 1020 – 
20ɦɦ 
3. Ȼɟɬɨɧɧɚɹ ɩɨɞɝɨɬɨɜɤɚ – ɛɟɬɨɧ 
ɤɥɚɫɫɚ ȼ25, ɚɪɦɢɪɨɜɚɧɧɵɣ 
ɫɟɬɤɚɦɢ – 300ɦɦ 
4. Ʉɟɪɚɦɡɢɬ – 200 ɦɦ 
5. Ƚɢɞɪɨɢɡɨɥɹɰɢɹ «ɂɡɨɫɩɚɧ ɋ» 
6. ɍɬɪɚɦɛɨɜɚɧɧɵɣ ɧɚɫɵɩɧɨɣ 
ɝɪɭɧɬ, ɩɪɨɩɢɬɚɧɧɵɣ ɛɢɬɭɦɨɦ 

17 893,21 

4 2 

1. Ʉɟɪɚɦɨɝɪɚɧɢɬ – 8ɦɦ 
2. ɉɥɢɬɨɱɧɵɣ ɤɥɟɣ Mapei Keralastic 

T – 12ɦɦ 
3. Ȼɟɬɨɧɧɚɹ ɩɨɞɝɨɬɨɜɤɚ – ɛɟɬɨɧ 

ɤɥɚɫɫɚ ȼ25, ɚɪɦɢɪɨɜɚɧɧɵɣ 
ɫɟɬɤɚɦɢ – 300ɦɦ 

4. Ʉɟɪɚɦɡɢɬ – 200 ɦɦ 
5. Ƚɢɞɪɨɢɡɨɥɹɰɢɹ «ɂɡɨɫɩɚɧ ɋ» 
6. ɍɬɪɚɦɛɨɜɚɧɧɵɣ ɧɚɫɵɩɧɨɣ ɝɪɭɧɬ, 

ɩɪɨɩɢɬɚɧɧɵɣ ɛɢɬɭɦɨɦ 

52,75 

3,5,6,7,8,9,1
0,11,12,13,1
4,15,16,17,1

8,19,20 

3 

1. ɇɚɥɢɜɧɨɣ ɩɨɥɢɦɟɪɧɵɣ ɩɨɥ 
QTP 2040 – 20ɦɦ 
2. ɑɢɫɬɨɜɚɹ ɫɬɹɠɤɚ – ɧɚɥɢɜɧɨɣ 
ɩɨɥɢɦɟɪɧɵɣ ɫɨɫɬɚɜ QTP 1020 – 
20ɦɦ 
3. Ɇɨɧɨɥɢɬɧɚɹ ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ 
ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ – 200ɦɦ 

5191,51 

4 4 

1. Ʉɟɪɚɦɨɝɪɚɧɢɬ – 8ɦɦ 
2. ɉɥɢɬɨɱɧɵɣ ɤɥɟɣ Mapei 
Keralastic T – 12ɦɦ 
3. Ɇɨɧɨɥɢɬɧɚɹ ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ 
ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ – 200ɦɦ 

196,52 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɉɊɂɅɈɀȿɇɂȿ ȼ 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 

ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ 
ɡɞɚɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-02-2003 (ɫ ɢɡɦɟɧɟɧɢɟɦ №1)». 

ȼ ɬɚɛɥɢɰɟ ȼ.3 ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 
Ɍɚɛɥɢɰɚ ȼ.3 - ɉɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ ɂɫɬɨɱɧɢɤ 

Ɇɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɝɨɪɨɞ) ɝ. Ʉɪɚɫɧɨɹɪɫɤ ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 1ȼ ɋɉ 131.13330.2012 

ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ, ɛɚɥɥɵ 6, 6, 8 
ɉɪɢɥɨɠɟɧɢɟ Ⱥ  

ɋɉ 14.13330.2018 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 
ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ, °ɋ, ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 

-42 ɋɉ 131.13330.2012 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 
ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ, °ɋ, ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 

-39 ɋɉ 131.13330.2012 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 
ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, °ɋ, 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 

-40 ɋɉ 131.13330.2012 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 
ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, °ɋ, 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 

-37 ɋɉ 131.13330.2012 

Ⱥɛɫɨɥɸɬɧɚɹ ɦɢɧɢɦɚɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, °ɋ 

-48 ɋɉ 131.13330.2012 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ 
ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ 
ɧɢɠɟ 8 °ɋ, ɫɭɬ 

233 ɋɉ 131.13330.2012 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɢɨɞɚ ɫɨ 
ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ 
ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ 8 °ɋ, °ɋ 

-6,7 ɋɉ 131.13330.2012 

ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ 
ɞɟɤɚɛɪɶ-ɮɟɜɪɚɥɶ 

Ɂ ɋɉ 131.13330.2012 

ɋɪɟɞɧɹɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ, °ɋ 

25,8 ɋɉ 131.13330.2012 

Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɡɚ ɚɩɪɟɥɶ-ɨɤɬɹɛɪɶ, 
ɦɦ 

367 ɋɉ 131.13330.2012 

ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ 
ɢɸɧɶ-ɚɜɝɭɫɬ 

Ɂ ɋɉ 131.13330.2012 

ɇɨɪɦɚɬɢɜɧɨɟ ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ, ɤɉɚ 0,38 ɋɉ 20.13330.2016 
ȼɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ, ɤɉɚ 

1,35 
Ɍɚɛɥ. Ʉ.1 ɉɪɢɥɨɠɟɧɢɹ Ʉ 

ɋɉ 20.13330.2016 
ɇɚɥɢɱɢɟ ɜɟɱɧɨɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɧɟɬ  
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

Ɉɩɪɟɞɟɥɟɧɢɟ ȽɋɈɉ (ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ) ɞɥɹ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤɚ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 
ȽɋɈɉ=(tɜ-tɨɬ)∙zɨɬ,  (ȼ.1) 

                                                                              
ɝɞɟ tɜ - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ, ɋ; 

tɨɬ - ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ, ɩɟɪɢɨɞɚ ɫɨ 
ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 ɋ; 

zɨɬ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ, ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 ɋ. 

 
ɉɪɢɧɢɦɚɟɦ 
tɜ = 22 ̊ɋ ɩɨ ɬɚɛɥ. 3 [7]; 
tɨɬ = -6,7 °ɋ ɩɨ ɬɚɛɥ. 3.1 [4]; 
zɨɬ = 233 ɫɭɬ ɩɨ ɬɚɛɥ. 3.1 [4]. 
ɉɨɞɫɬɚɜɢɦ ɩɪɢɧɹɬɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (ȼ.1) ɢ ɩɨɥɭɱɢɦ 
 
ȽɋɈɉ = (22°ɋ – (-6,7°ɋ))∙233ɫɭɬ = 6687,1 °ɋ∙ɫɭɬ. 
 
ȼɵɱɢɫɥɢɦ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɮɨɪɦɭɥɟ 
 
R0

ɬɪ = a∙ȽɋɈɉ+b, (ȼ.2) 
 
ɝɞɟ ɚ, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 3 [3]. 
 

ɉɪɢɧɢɦɚɟɦ 
aɫɬ = 0,0003; 
bɫɬ = 1,2; 
ɚɩɨɤɪ = 0,0004; 
bɩɨɤɪ = 1,6. 
ɉɨɞɫɬɚɜɢɦ ɩɪɢɧɹɬɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (ȼ.2) ɢ ɩɨɥɭɱɢɦ 
 

R0
ɬɪ

ɫɬ = 0,0003∙6687,1+1,2 = 3,21 ˏమ∙℃В˕ . 

 

R0
ɬɪ

ɩɨɤɪ = 0,0004∙6687,1+1,6 = 4,28 ˏమ∙℃В˕ . 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ 

ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 
 ܴ଴ = ଵఈВ + ܴˍ + ଵఈʜ,  (ȼ.3) 
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ɝɞɟ ɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ȼɬ/(ɦ2∙°ɋ); 

Rɤ – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ (ɦ2∙ɋ)/ȼɬ;  
ɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɥɟɬɧɢɦ ɭɫɥɨɜɢɹɦ, ȼɬ/(ɦ2∙°ɋ). 
 

ɉɪɢɧɢɦɚɟɦ αɜ = 8,7 ȼɬ/(ɦ2∙°ɋ). 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ 

ɥɟɬɧɢɦ ɭɫɥɨɜɢɹɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
ɧ = 1,16∙(5+10∙√𝜐),  (ȼ.4) 
 

ɝɞɟ υ – ɦɢɧɢɦɚɥɶɧɚɹ ɢɡ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ ɩɨ ɪɭɦɛɚɦ ɡɚ ɢɸɥɶ, ɩɨɜɬɨɪɹɟɦɨɫɬɶ 
ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 16% ɢ ɛɨɥɟɟ, ɧɨ ɧɟ ɦɟɧɟɟ 1 ɦ/ɫ. 
 

ɋɨɝɥɚɫɧɨ ɬɚɛɥ. 4,1 [4], ɡɧɚɱɟɧɢɟ υ ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɚ ɫɨɫɬɚɜɥɹɟɬ 0, ɩɨɷɬɨɦɭ 
ɩɪɢɧɢɦɚɟɦ υ = 1 ɦ/ɫ. 

ɉɨɞɫɬɚɜɢɦ ɩɪɢɧɹɬɨɟ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (ȼ.4) ɢ ɩɨɥɭɱɢɦ 
 
ɧ = 1,16∙(5+10∙√ͳ) = 17,4. 
 
Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 
Rɤ = R1+R2+…+Rn+Rȼ.ɉ.,  (ȼ.5) 

 
ɝɞɟ R1, R2,…,Rn – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
(ɦ2∙ɋ)/ȼɬ. 
 

Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 

R=
ఋ𝜆,  (ȼ.6) 

 
ɝɞɟ  - ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦ; 

 - ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ, ȼɬ/(ɦ∙ɋ). 
 

ɉɨɞɫɬɚɜɢɜ ɮɨɪɦɭɥɵ (ȼ.5) ɢ (ȼ.6) ɜ ɮɨɪɦɭɥɭ (ȼ.3) ɢ ɩɨɥɭɱɢɦ 
 

R0=
ଵఈВ + ఋ˖˕𝜆˖˕ + ଵఈː,  (ȼ.7) 
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Ɉɬɫɸɞɚ ɜɵɪɚɡɢɦ δɭɬ 
˕˖ߜ  = ቀܴ଴̞˓ − ଵఈВ − ଵఈʜቁ ∙  (ȼ.8) .˕˖ߣ
 
ɉɪɢɧɢɦɚɟɦ ɠɟɫɬɤɢɣ ɦɢɧɟɪɚɥɨɜɚɬɧɵɣ ɭɬɟɩɥɢɬɟɥɶ ɫ λɭɬ = 0,042 ȼɬ/(ɦ∙°ɋ). 
ɉɨɞɫɬɚɜɢɦ ɩɪɢɧɹɬɵɟ ɢ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (ȼ.8) ɢ ɩɨɥɭɱɢɦ 
˕˔˕˖ߜ  = ቀ͵,ʹͳ − ଵ଼,଻ − ଵଵ଻,ସቁ ∙ Ͳ,ͲͶʹ = Ͳ,ͳʹͺ ɦ. ߜ˖˕˒ˑˍ˓ = ቀͶ,ʹͺ − ଵ଼,଻ − ଵଵ଻,ସቁ ∙ Ͳ,ͲͶʹ = Ͳ,ͳ͹͵ ɦ. 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɣɞɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɩɨ [8]: 
Ɍɋɉ-S-150-1200-Ƚ-Ɍ-Ɇȼ (ɉɗ-01-RAL5015-0,5/ɉɗ-01-RAL9003-0,5) – ɞɥɹ 

ɫɬɟɧ; 
Ɍɋɉ-S-180-1200-Ɍ-Ɍ-Ɇȼ (ɉɗ-01-RAL9003-0,5/ɉɗ-01-RAL9003-0,5) – ɞɥɹ 

ɤɪɨɜɥɢ. 
Ɉɩɪɟɞɟɥɢɦ ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ (ɫɬɟɧ ɢ ɩɨɤɪɵɬɢɹ) ɬɟɩɥɨɩɟɪɟɞɚɱɟ, ɩɨɞɫɬɚɜɢɜ ɧɚɣɞɟɧɧɵɟ 
ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (ȼ.7). 
 ܴ଴̠ ˔˕ = ଵ଼,଻ + ଴,ଵହ଴,଴ସଶ + ଵଵ଻,ସ = ͵,͹Ͷ В˕ˏమ∙℃; ܴ଴̠ ˒ˑˍ˓ = ଵ଼,଻ + ଴,ଵ଻଴,଴ସଶ + ଵଵ଻,ସ = Ͷ,Ͷ͸ В˕ˏమ∙℃. 

 
ɇɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫ ɬɪɟɛɭɟɦɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 
 ܴ଴̠ ˔˕ > ܴ଴̞˓˔˕ሺ͵,͹Ͷ В˕ˏమ∙℃ > ͵,ʹͳ В˕ˏమ∙℃ሻ, ܴ଴̠ ˒ˑˍ˓ > ܴ଴̞˓˒ˑˍ˓ሺͶ,Ͷ͸ В˕ˏమ∙℃ > Ͷ,ʹͺ В˕ˏమ∙℃ሻ. 

 
ɉɪɢɧɹɬɵɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɩɥɨɬɟɯɧɢɤɢ, 

ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɞɚɧɧɨɦɭ ɜɢɞɭ ɤɨɧɫɬɪɭɤɰɢɣ. 
ȼɵɛɨɪ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɡɧɚɱɟɧɢɸ 

ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ, ɩɨɥɭɱɟɧɧɨɦɭ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɫɟɪɬɢɮɢɤɚɰɢɨɧɧɵɯ ɢɫɩɵɬɚɧɢɣ. ȿɫɥɢ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɜɵɛɪɚɧɧɨɣ ɫɜɟɬɨɩɪɨɡɪɚɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɨ 
ɡɧɚɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɬɨ ɷɬɚ ɤɨɧɫɬɪɭɤɰɢɹ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦ. 
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Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɮɨɪɦɭɥɟ (ȼ.1), 
ɫɨɫɬɚɜɥɹɸɬ 6687,1 °ɋ∙ɫɭɬ. 

Ɍɨɝɞɚ, ɞɥɹ ɬɚɤɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨ [3] ɩɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɜɟɬɨɩɪɨɡɪɚɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɚɜɧɵɦ 0,74 
ɦ2∙°ɋ/ȼɬ. 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɬɪɟɯɤɚɦɟɪɧɨɝɨ ɫɬɟɤɥɨɩɚɤɟɬɚ 
ɋɉȾ 4Ɇ1-10-4Ɇ1-10-4Ɇ1-10-ɂ4 ɫɨɫɬɚɜɥɹɟɬ R0 = 0,8 ɦ2∙°ɋ/ȼɬ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 
 
R0 = 0,8 ɦ2∙°ɋ/ȼɬ > R0

ɬɪ = 0,74 ɦ2∙°ɋ/ȼɬ. 
 
Ɍɪɟɯɤɚɦɟɪɧɵɣ ɫɬɟɤɥɨɩɚɤɟɬ ɋɉȾ 4Ɇ1-10-4Ɇ1-10-4Ɇ1-10-ɂ4 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ. 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ
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ПК ГРАНД-Смета (вер.3.0.3.436) тел./факс (495) 935-77-88 (многоканальный)

СОГЛАСОВАНО: УТВЕРЖДАЮ:

_____________________________ _____________________________
" _____ " ________________ 2020 г. "______ " _______________2020 г.

(наименование стройки)

ЛОКАЛЬНЫЙ СМЕТНЫЙ РАСЧЕТ №02-01-01
(локальная смета)

на 
(наименование работ и затрат, наименование объекта)

Основание:БР 08.05.01-2020 ТК
Сметная стоимость строительных работ ___________________________________________________________тыс.руб.
Средства на оплату труда ___________________________________________________________тыс.руб.
Сметная трудоемкость ___________________________________________________________чел.час
Составлен(а) в текущих (прогнозных) ценах по состоянию  на 2 квартал 2020 года

всего
эксплуата

ции 
машин

эксплуатации 
машин

оплаты 
труда

в т.ч. 
оплаты 
труда

в т.ч. оплаты 
труда

на 
единицу всего

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 ФЕР09-03-004-
01

Монтаж подкраново-подстропильных ферм 
пролетом более 30 м при поставке россыпью
(1 т конструкций)
НР, (57071,12 руб.): 90% от ФОТ
СП, (53900,5 руб.): 85% от ФОТ

575,9
102+103+123,4+

7,5+240

1019,35
68,03

771,99
42,08

179,33 587043,67 39178,48 444589,04
24233,87

103276,15 7,5 4319,25

2 ФССЦ-
07.2.07.12-0027

Отдельные конструктивные элементы зданий и 
сооружений с преобладанием толстолистовой 
стали, средняя масса сборочной единицы свыше 
3 т
(т)

575,9 7864,8 7864,8 4529338,32 4529338,3

Ангар для самолетов с консольно-вантовой системой в г. Красноярске

монтаж консольно-вантового покрытия

№ 
пп

Наименование работ и затрат, единица 
измерения

Шифр и номер 
позиции 

норматива
Количество мате-

риалы

Общая стоимость, руб.

мате-
риалы

Затраты труда 
рабочих, чел.-ч, не 

занятых 
обслуживанием 

машиноплаты 
трудаВсегообору-

дования

Стоимость единицы, руб.

                           Раздел 1. Монтаж консольно-вантового покрытия

___________________________103198,949
___________________________184,183

___________________________________________________________17011,16
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ПК ГРАНД-Смета (вер.3.0.3.436) тел./факс (495) 935-77-88 (многоканальный)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
3 ФЕР09-05-003-

01
Постановка болтов: строительных с гайками и 
шайбами
(100 шт. болтов)
НР, (1028,81 руб.): 90% от ФОТ
СП, (971,65 руб.): 85% от ФОТ

10,56
1056/100

109,77
107,93

1,84
0,32

1159,17 1139,74 19,43
3,38

11,9 125,66

4 ФССЦ-
22.2.02.11-0034

Болты с гайками и шайбами строительные
(т)

0,86592
0,82*1056/1000

15780 15780 13664,22 13664,22

5 ФЕР09-06-010-
02

Монтаж вант
(1 т конструкций)
НР, (42975,09 руб.): 90% от ФОТ
СП, (40587,59 руб.): 85% от ФОТ

107,2 1876,42
333,79

1020,79
111,64

521,84 201152,22 35782,29 109428,69
11967,81

55941,24 34,2 3666,24

6 ФССЦ-
08.2.01.02-0002

Канат спиральный закрытый с двумя слоями 
клиновидной и одним слоем зетобразной 
проволоки и сердечником, типа ТК, без 
покрытия из проволок марки В, маркировочная 
группа 1370 н/мм2 и менее, диаметр 52 мм
(10 м)

13,2
132/10

3248,41 3248,41 42879,01 42879,01

7 ФЕР09-03-014-
04

Монтаж связей и распорок из одиночных и 
парных уголков, гнутосварных профилей для 
пролетов: более 24 м при высоте здания более 
50 м
(1 т конструкций)
НР, (37275,07 руб.): 90% от ФОТ
СП, (35204,23 руб.): 85% от ФОТ

86 1775,28
378,09

1175,01
103,50

222,18 152674,08 32515,74 101050,86
8901,00

19107,48 69,22 5952,92

8 ФССЦ-
07.2.07.12-0026

Отдельные конструктивные элементы зданий и 
сооружений с преобладанием толстолистовой 
стали, средняя масса сборочной единицы свыше 
1 до 3 т
(т)

86 7887,4 7887,4 678316,4 678316,4

9 ФЕР09-03-015-
02

Монтаж прогонов
(1 т конструкций)
НР, (27414,41 руб.): 90% от ФОТ
СП, (25891,38 руб.): 85% от ФОТ

180,25 675,24
127,60

462,15
41,39

85,49 121712,01 22999,9 83302,54
7460,55

15409,57 16,35 2947,09

10 ФССЦ-
08.3.04.02-0056

Прокат толстолистовой горячекатаный в листах 
с обрезными кромками толщиной 9-12 мм, 
шириной от 1400 до 1500 мм, сталь: С375
(т)

180,25 7271,15 7271,15 1310624,79 1310624,8

7638563,89 131616,15 738390,56
52566,61

6768557,2 17011,16

165764,48
156555,35

Итого прямые затраты по разделу в ценах 2001г.

Накладные расходы
Сметная прибыль
Итоги по разделу 1 Монтаж консольно-вантового покрытия :
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ПК ГРАНД-Смета (вер.3.0.3.436) тел./факс (495) 935-77-88 (многоканальный)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
7638563,89 131616,15 738390,56

52566,61
6768557,2 17011,16

165764,48
156555,35

7960883,72 17011,16
73478956,74 17011,16

6768557,18
738390,56
184182,76
165764,48
156555,35

73478956,74 17011,16

7638563,89 131616,15 738390,56
52566,61

6768557,2 17011,16

165764,48
156555,35

7638563,89 131616,15 738390,56
52566,61

6768557,2 17011,16

165764,48
156555,35

7960883,72 17011,16
73478956,74 17011,16

6768557,18
738390,56
184182,76
165764,48
156555,35

2277847,66
75756804,4
2424217,74

78181022,14
7818102,21

85999124,35
17199824,87
103198949,2 17011,16

  Итого Поз. 1-10

ИТОГИ ПО СМЕТЕ:

  Накладные расходы 90% ФОТ (от 184 182,76)
  Сметная прибыль 85% ФОТ (от 184 182,76)
  Итого c накладными и см. прибылью
  Всего с учетом "Письмо Минстроя России  №17207– ИФ/09 от 06.05.2020 СМР=9,23"
    Справочно, в ценах 2001г.:
      Материалы

      Сметная прибыль
  Временные здания и сооружения ГСН 81-05-01-2001 (пн. 3.9.2) 3,1%
  Итого
  Производство в зимнее время ГСН 81-05-02.2007 (пн.7.5) 3,2%

  Сметная прибыль 85% ФОТ (от 184 182,76)
  Итого c накладными и см. прибылью
  Всего с учетом "Письмо Минстроя России  №17207– ИФ/09 от 06.05.2020 СМР=9,23"
    Справочно, в ценах 2001г.:
      Материалы
      Машины и механизмы
      ФОТ
      Накладные расходы

Итого прямые затраты по смете в ценах 2001г.

Накладные расходы
Сметная прибыль
Итоги по смете:
  Итого Поз. 1-10

  Накладные расходы 90% ФОТ (от 184 182,76)

      Машины и механизмы
      ФОТ
      Накладные расходы
      Сметная прибыль
  Итого по разделу 1 Монтаж консольно-вантового покрытия

  Итого
  Непредвиденные затраты МДС 81-35.2004 (пн. 4.96) 10%
  Итого с непредвиденными
  НДС 20%
  ВСЕГО по смете
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