
ɆɂɇɂɋɌЕɊɋɌȼɈ ɈȻɊȺɁɈȼȺɇɂə ɂ ɇȺɍКɂ ɊɎ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɉȿɇɁȿɇɋɄɂɃ ȽɈɋɍȾАɊɋɌȼȿɇɇЫɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

Ɏɚɤɭɥɶɬɟɬ  
«Ɇɚшɢɧɨɫɬɪɨɟɧɢя ɢ ɬɪɚɧɫɩɨɪɬɚ» 

Ʉɚɮɟɞɪɚ  
«Ɍɪɚɧɫɩɨɪɬɧɵɟ ɦɚшɢɧɵ» 

 

ɋɩɟцɢɚɥɶɧɨɫɬɶ: 23.05.01 Нɚɡɟɦɧыɟ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟхɧɨɥɨɝɢчɟɫɤɢɟ ɫɪɟɞɫɬɜɚ 

ɋɩɟцɢɚɥɢɡɚцɢя: Аɜɬɨɦɨɛɢɥɢ ɢ ɬɪɚɤɬɨɪы 

 

 

ȾɂɉɅɈɆɇЫɃ ɉɊɈȿɄɌ 

ɧɚ ɬɟɦɭ: 
ɉɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɧɚ ɛɚɡɟ «ɍɪɚɥ-Next», 

ɩɭɬёɦ ɦɨɞɟɪɧɢɡɚɰɢɢ ɭɫɬɪɨɣɫɬɜ ɩɨɞɛɨɪɚ ɢ ɩɥɚɜɥɟɧɢɹ ɫɧɟɝɚ. 
 

ɋɬɭɞɟɧɬ     ______________ Ɉɮɬɢɧ ɇɢɤɢɬɚ Аɧɞɪɟɟɜɢɱ 
     (ɩɨɞɩɢɫɶ, ɞɚɬɚ) 
 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ    ______________ ȼɨɣɧɨɜ А.А. 
     (ɩɨɞɩɢɫɶ, ɞɚɬɚ) 
 

ɇɨɪɦɨɤɨɧɬɪɨɥёɪ    ______________ Ʌɟɛɟɞɢɧɫɤɢɣ Ʉ.ȼ. 
     (ɩɨɞɩɢɫɶ, ɞɚɬɚ) 
 

Ɋɟɰɟɧɡɟɧɬ  ______________________________    ______________   _________________ 
  (ɞɨɥɠɧɨɫɬɶ, ɦɟɫɬɨ ɪɚɛɨɬɵ)   (ɩɨɞɩɢɫɶ, ɞɚɬɚ)  (ɮɚɦɢɥɢɹ, ɢɧɢɰɢɚɥɵ) 
          

 

 

Рɚɛɨɬɚ ɞɨɩɭщɟɧɚ ɤ ɡɚщɢɬɟ (ɩɪɨɬɨɤɨɥ ɡɚɫɟɞɚɧɢя ɤɚфɟɞɪɵ ɨɬ ____________ № ________ ) 
 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ    ______________ ɋɚɥɦɢɧ ȼ.ȼ. 
       (ɩɨɞɩɢɫɶ, ɞɚɬɚ) 

 

 

Рɚɛɨɬɚ ɡɚщɢщɟɧɚ ɫ ɨцɟɧɤɨɣ ___________ (ɩɪɨɬɨɤɨɥ ɡɚɫɟɞɚɧɢя ȽЭК ɨɬ __________ № ____ ) 
 

ɋɟɤɪɟɬɚɪɶ  ȽЭɄ      ________________   ɉɢɦɟɧɨɜɚ Ɉ.ȼ. 
      (ɩɨɞɩɢɫɶ, ɞɚɬɚ)     

 

 
 

ɉɟɧɡɚ 2018 ɝ. 



 

ɎȽȻɈɍ ȼɉɈ «ɉȿɇɁȿɇɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɎȺɄɍɅɖɌȿɌ ɆȺɒɂɇɈɋɌɊɈȿɇɂə ɂ ɌɊȺɇɋɉɈɊɌȺ 

ɉɈɅɂɌȿɏɇɂɑȿɋɄɂɃ ɂɇɋɌɂɌɍɌ 

ɄȺɎȿȾɊȺ «ɌɊȺɇɋɉɈɊɌɇɕȿ ɆȺɒɂɇɕ» 
 

 «ɍɌȼȿɊɀȾȺɘ» 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ «ɌɆ» 

ɩɪɨɮɟɫɫɨɪ ______________ ȼ.ȼ. ɋɚɥɦɢɧ 
      ɩɨɞɩɢɫɶ 

«___» _______________ 201_ ɝ. 
 

ɁАȾАɇɂȿ 

ɧɚ ɞɢɩɥɨɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ  
 
ɋɬɭɞɟɧɬ ɝɪ. 13Ɇɇ1 ɫɩɟɰɢɚɥɶɧɨɫɬɶ 23.05.01(190109) 

Ɉɮɬɢɧ ɇɢɤɢɬɚ Ⱥɧɞɪɟɟɜɢɱ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ: ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ «ɌɆ», Ⱥ.Ⱥ. ȼɨɣɧɨɜ 

Вɪɟɦɹ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: ɫ 28.03.2017 ɝ. ɩɨ 09.06.2018 ɝ. 

Ɇɟɫɬɨ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɢ: ɈȺɈ «ɉɟɧɡɚɞɢɡɟɥɶɦɚɲ» ɝ. ɉɟɧɡɚ 

Ɍɟɦɚ ɩɪɨɟɤɬɚ: ɉɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɧɚ 

ɛɚɡɟ «ɍɪɚɥ Next», ɩɭɬёɦ ɦɨɞɟɪɧɢɡɚɰɢɢ ɭɫɬɪɨɣɫɬɜ ɩɨɞɛɨɪɚ ɢ ɩɥɚɜɥɟɧɢɹ ɫɧɟɝɚ.  

Ɍɟɦɚ ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɉȽɍ №  

Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ ɩɪɨɟɤɬ (ɧɚɡɧɚɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɭɫɥɨɜɢɹ ɩɪɢɦɟɧɟɧɢɹ, 

ɜɧɟɲɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɫɩɟɰɢɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɬ.ɩ.) ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ 

ɤɨɦɛɚɣɧɚ. 
 
Ɉɛɴɟɦ ɢ ɫɨɞɟɪɠɚɧɢɟ ɨɫɧɨɜɧɨɣ чɚɫɬɢ ɩɪɨɟɤɬɚ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ (ɩɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ, 
ɪɚɫɱɟɬɨɜ, ɨɛɨɫɧɨɜɚɧɢɣ, ɨɩɢɫɚɧɢɣ): 

 ɩɪɨɜɟɞɟɧɢɟ ɩɚɬɟɧɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ; 
 ɩɪɨɟɤɬɢɪɨɜɨɱɧɵɣ ɪɚɫɱɟɬ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ; 

 ɪɚɫɱɟɬ ɭɫɬɪɨɣɫɬɜ ɩɨɞɛɨɪɚ ɢ ɩɥɚɜɥɟɧɢɹ ɫɧɟɝɚ; 

 ɪɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ; 

 ɪɚɫɱɟɬ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɛɭɧɤɟɪɚ; 

 ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɥɚɜɢɥɶɧɨɝɨ 
ɩɨɞɞɨɧɚ; 

 ɪɚɡɪɚɛɨɬɤɚ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ; 

 ɜɨɩɪɨɫɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. 



 

Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ (ɩɟɪɟɱɟɧɶ ɢ ɫɨɞɟɪɠɚɧɢɟ ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ) 

– ɫɬɪɭɤɬɭɪɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ 1ɥ Ⱥ1 

– ɩɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 1ɥ Ⱥ1 

– ɨɛɳɢɣ ɜɢɞ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɧɚ ɛɚɡɟ «ɍɪɚɥ Next» 1ɥ Ⱥ1 

– ɋɛɨɪɨɱɧɵɣ ɱɟɪɬёɠ ɰɢɫɬɟɪɧɵ 1ɥ Ⱥ1 

– ɫɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɩɥɚɜɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 1ɥ Ⱥ1 

– ɫɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɫɟɤɰɢɢ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 1ɥ Ⱥ1 

– ɪɚɛɨɱɢɟ ɱɟɪɬɟɠɢ ɞɟɬɚɥɟɣ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ 3ɥ Ⱥ1 

  

 
Ʌɢɬɟɪɚɬɭɪɚ: 

 ɩɚɬɟɧɬɵ ɩɨ ɬɟɦɚɬɢɤɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ; 
 И.И. Ⱥɪɬёɦɨɜ, Ⱥ.Ȼ. Ȼɚɥɚɤɲɢɧ ɢ ɞɪ. «Ɍɪɚɧɫɩɨɪɬɧɵɟ ɦɚɲɢɧɵ ɢ 

ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ. Кɭɪɫɨɜɨɟ ɢ ɞɢɩɥɨɦɧɨɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ: ɦɟɬɨɞɢɤɚ ɢ ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ». - ɉɟɧɡɚ: ɉȽɍ, 2004 ɝ. 

 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɢ ɫɨɞɟɪɠɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵх ɪɚɡɞɟɥɨɜ (ɭɤɚɡɵɜɚɟɬɫɹ 
ɤɨɧɤɪɟɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɡɚɞɚɧɢɹ) 
 ɉɨ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ: «ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ» 

 Ʉɨɧɫɭɥɶɬɚɧɬ: ɤ.ɬ.ɧ., ɞɨɰɟɧɬ  _________________  Ⱥ.Ⱥ. ȼɨɣɧɨɜ 
                                                                                 ɩɨɞɩɢɫɶ 

 

ɉɨ ɬɟɯɧɨɥɨɝɢɢ: «ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɥɚɜɢɥɶɧɨɝɨ 
ɩɨɞɞɨɧɚ» 
 Ʉɨɧɫɭɥɶɬɚɧɬ: ɤ.ɬ.ɧ., ɞɨɰɟɧɬ  _________________  Ⱥ.Ⱥ. ȼɨɣɧɨɜ 
                                                                                 ɩɨɞɩɢɫɶ 

 

ɉɨ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ: «ȼɥɢɹɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ» 

 Ʉɨɧɫɭɥɶɬɚɧɬ: ɤ.ɬ.ɧ., ɞɨɰɟɧɬ  _________________  Ⱥ.Ⱥ. ȼɨɣɧɨɜ 
                                                                                 ɩɨɞɩɢɫɶ 

 

 

Ⱦɚɬɚ ɜɵɞɚчɢ ɡɚɞɚɧɢɹ « 28  »   ɦɚɪɬɚ  2017  ɝ. 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ: ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ____________  Ⱥ.Ⱥ. ȼɨɣɧɨɜ 
         ɩɨɞɩɢɫɶ 

 

Ɂɚɞɚɧɢɟ ɤ ɢɫɩɨɥɧɟɧɢɸ ɩɪɢɧɹɥ ɫɬɭɞɟɧɬ ɝɪ. 13Ɇɇ1 _______ ɇ.Ⱥ. Ɉɮɬɢɧ 
 ɩɨɞɩɢɫɶ 

« 28  »   ɦɚɪɬɚ  2017  ɝ. 

 



 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

2 

ɉȽɍ 1.1-10.23.05.01.010.001 ɉɁ 

 Ɋɚɡɪɚɛ. Ɉɮɬɢɧ 

 ɉɪɨɜɟɪ. ȼɨɣɧɨɜ 

 Ɋɟɰɟɧɡ.  

 ɇ. Ʉɨɧɬɪ. Ʌɟɛɟɞɢɧɫɤɢɣ 

 ɍɬɜɟɪɞ. ɋɚɥɦɢɧ 

ɉɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɧɚ ɛɚɡɟ 
«ɍɪɚɥ-Next» ɩɭɬёɦ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɭɫɬɪɨɣɫɬɜ ɩɨɞɛɨɪɚ ɢ ɩɥɚɜɥɟɧɢя 

ɫɧɟɝɚ» 

Ʌɢɬ. Ʌɢɫɬɨɜ 

99 

Ʉɚɮ. «ɌɆ» ɝɪ. 13Ɇɇ1 

ɍȾɄ-625.768.05 

 

Ɉɮɬɢɧ ɇ.Ⱥ. «ɉɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ 

ɧɚ ɛɚɡɟ «ɍɪɚɥ-Next» ɩɭɬёɦ ɦɨɞɟɪɧɢɡɚɰɢɢ ɭɫɬɪɨɣɫɬɜ ɩɨɞɛɨɪɚ ɢ ɩɥɚɜɥɟɧɢɹ ɫɧɟɝɚ». 

Ⱦɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ. – ɉɟɧɡɚ: 2018 - ɉȽɍ, 99 ɫɬɪɚɧɢɰ, 12 ɬɚɛɥɢɰ, 53 ɪɢɫɭɧɤɚ. 

 

ШɇȿɄɈɊɈɌɈɊɇȺə ɍɋɌȺɇɈȼɄȺ, ШɇȿɄɈȼɕɃ ɉɂɌȺɌȿɅɖ, 

ɉɅȺȼɂɅɖɇɕɃ ȻɍɇɄȿɊ, ɉɅȺȼɅȿɇɂȿ, ɍɌɂɅɂɁȺЦɂə. 

ɇɚɫɬɨɹɳɢɣ ɞɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɤɨɧɱɟɧɧɭɸ ɪɚɫɱɟɬɧɨ-

ɝɪɚɮɢɱɟɫɤɭɸ ɪɚɛɨɬɭ, ɰɟɥɶɸ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɭɫɬɪɨɣɫɬɜ ɩɨɞɛɨɪɚ ɢ 

ɩɥɚɜɥɟɧɢɹ ɫɧɟɠɧɵɯ ɦɚɫɫ ɫɧɟɝɨɭɛɨɪɨɱɧɵɦ ɤɨɦɛɚɣɧɨɦ. 

Ɋɚɛɨɬɚ ɫɨɞɟɪɠɢɬ: ɩɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ, ɩɪɨɢɡɜɟɞɟɧɵ 

ɪɚɫɱɟɬɵ ɲɧɟɤɨɪɨɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ. ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ 

ɦɨɳɧɨɫɬɢ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ.  

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ, ɚ ɬɚɤ ɠɟ ɩɪɨɢɡɜɟɞёɧ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ 

ɮɥɚɧɰɚ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɧɟɦɭ‚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɡɚɝɨɬɨɜɤɚ - ɩɪɨɤɚɬ‚ 

ɪɚɫɫɱɢɬɚɧɵ ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ. 

ȼ ɪɚɡɞɟɥɟ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» ɪɚɫɫɦɨɬɪɟɧɵ ɮɚɤɬɨɪɵ, 

ɜɥɢɹɸɳɢɟ ɧɚ ɡɚɝɪɹɡɧɟɧɢɟ ɫɧɟɠɧɵɯ ɦɚɫɫ. Ɋɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞɵ ɭɬɢɥɢɡɚɰɢɢ 

ɫɧɟɠɧɵɯ ɦɚɫɫ, ɚ ɬɚɤɠɟ ɜɥɢɹɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ȼ ɪɚɡɞɟɥɟ «Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ» ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɨɩɟɪɚɰɢɣ ɩɪɢ ɪɚɛɨɬɟ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ, ɚ ɬɚɤɠɟ ɩɟɪɢɨɞɢɱɧɨɫɬɶ 

ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ. 
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ȼɜɟɞɟɧɢɟ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɧɟɝ ɜɵɜɨɡɹɬ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɩɨɥɢɝɨɧɵ, ɝɞɟ ɨɧ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɬɚɟɬ, ɢ ɱɚɫɬɢɰɵ ɝɨɪɸɱɟ - ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɟɚɝɟɧɬɨɜ, ɩɟɫɤɚ, 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɧёɦ, ɩɨɩɚɞɚɸɬ ɜ ɩɨɱɜɭ ɢ ɬɟɦ ɫɚɦɵɦ ɧɚɧɨɫɹɬ ɧɟɩɨɩɪɚɜɢɦɵɣ ɜɪɟɞ 

ɷɤɨɥɨɝɢɢ. ȼɵɯɨɞɨɦ ɢɡ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɦɨɝɭɬ ɫɬɚɬɶ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɟ 

ɡɚɜɨɞɵ, ɧɨ ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ ɢɯ ɦɨɝɭɬ ɩɨɡɜɨɥɢɬɶ ɫɟɛɟ ɥɢɲɶ ɝɨɪɨɞɚ – 

ɦɢɥɥɢɨɧɧɢɤɢ. ɉɨɷɬɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɨɛɢɥɶɧɨɝɨ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ 

ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 

ȼ ɝɨɪɨɞɟ ɫɧɟɠɧɵɟ ɜɚɥɵ ɞɨɥɠɧɵ ɭɛɢɪɚɬɶ ɩɪɢ ɜɵɫɨɬɟ ɛɨɥɟɟ 50 ɫɦ. ɇɚ 

ɦɚɝɢɫɬɪɚɥɹɯ ɢ ɩɨɩɭɬɧɨ ɜɞɨɥɶ ɩɟɲɟɯɨɞɧɵɯ ɞɨɪɨɠɟɤ ɜɚɥɵ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 90 ɫɦ 

ɞɨɥɠɧɵ ɭɜɨɡɢɬɶɫɹ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɞɧɹ.  ɇɚ ɩɟɪɟɤɪɟɫɬɤɚɯ ɫɧɟɠɧɵɟ ɦɚɫɫɵ ɞɨɥɠɧɵ 

ɛɵɬɶ ɤɚɤ ɦɨɠɧɨ ɦɟɧɶɲɟ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɯɨɪɨɲɭɸ ɨɛɡɨɪɧɨɫɬɶ ɞɥɹ ɭɱɚɫɬɧɢɤɨɜ 

ɞɜɢɠɟɧɢɹ.  ɇɚ ɩɚɪɤɨɜɤɚɯ ɫɧɟɝ ɭɛɢɪɚɟɬɫɹ, ɤɨɝɞɚ ɫɧɟɠɧɵɟ ɧɚɧɨɫɵ ɢ ɜɚɥɵ ɫɨɡɞɚɸɬ 

ɡɚɬɪɭɞɧɟɧɢɹ ɞɥɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 

ȼ ɬɢɩɨɜɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɞɥɹ ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɪɚɛɨɬ ɨɛɵɱɧɨ 

ɜɯɨɞɢɬ ɱɟɬɵɪɟ ɜɢɞɚ ɦɚɲɢɧ: ɪɨɬɨɪɧɵɟ ɫɧɟɝɨɭɛɨɪɳɢɤɢ, ɚɜɬɨɝɪɟɣɞɟɪɵ, ɛɭɥɶɞɨɡɟɪɵ 

ɢ ɩɨɝɪɭɡɱɢɤɢ. 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɬɚɤɢɟ, ɱɬɨ ɜɪɟɦɹ, 

ɤɨɝɞɚ ɤɨɦɦɭɧɚɥɶɧɚɹ ɬɟɯɧɢɤɚ ɬɪɭɞɢɬɫɹ ɧɚ ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɟɠɟɝɨɞɧɨ 

ɞɥɢɬɫɹ ɨɤɨɥɨ ɩɨɥɭɝɨɞɚ. Ɍɚɤ ɤɚɤ ɢ ɜ ɨɫɬɚɥɶɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɝɨɪɨɞɫɤɢɟ ɭɥɢɰɵ ɧɭɠɧɨ 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɱɢɫɬɨɬɟ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɧɨɝɨɰɟɥɟɜɵɟ ɦɚɲɢɧɵ ɫɨ 

ɫɦɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. Ɉɛɨɫɧɨɜɚɧɧɨɫɬɶ ɬɚɤɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧ 

ɞɚёɬ ɨɩɪɟɞɟɥёɧɧɭɸ ɮɢɧɚɧɫɨɜɭɸ ɜɵɝɨɞɭ.  
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1.ȼɢɞɵ ɫɧɟɝɨɭɛɨɪɨɱɧɨɣ ɬɟɯɧɢɤɢ 

ɇɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɤɨɦɦɭɧɚɥɶɧɚɹ ɬɟɯɧɢɤɚ, ɞɚɠɟ ɨɛɨɪɭɞɨɜɚɧɧɚɹ 

ɫɧɟɝɨɭɛɨɪɨɱɧɵɦɢ ɧɚɜɟɫɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɧɟ ɦɨɠɟɬ ɤɚɱɟɫɬɜɟɧɧɨ ɭɛɢɪɚɬɶ 

ɫɧɟɠɧɵɟ ɦɚɫɫɵ. Ƚɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ, ɜɵɩɭɳɟɧɧɵɟ ɧɚ ɚɜɬɨɡɚɜɨɞɚɯ «ȽȺɁ» ɢ 

«ɁɂɅ», ɚ ɬɚɤɠɟ ɬɪɚɤɬɨɪɧɚɹ ɬɟɯɧɢɤɚ «Ȼɟɥɚɪɭɫɶ» ɫ ɪɚɡɥɢɱɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɦɨɠɟɬ 

ɬɨɥɶɤɨ ɫɝɪɭɞɢɬɶ ɫɧɟɝ ɧɚ ɨɛɨɱɢɧɭ. ɉɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɟɬɫɹ ɲɢɪɢɧɚ ɞɨɪɨɠɧɨɝɨ 

ɩɨɥɨɬɧɚ, ɬɚɤ ɤɚɤ ɧɚ ɧɟɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɭɝɪɨɛɵ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɣ 

ɭɛɨɪɤɢ ɫɧɟɝɚ ɧɟɨɛɯɨɞɢɦɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɤɨɦɦɭɧɚɥɶɧɚɹ ɬɟɯɧɢɤɚ. 

Ɋɨɬɨɪɧɨ-ɩɥɭɠɧɵɟ ɫɧɟɝɨɭɛɨɪɳɢɤɢ 

Ɍɚɤɚɹ ɫɧɟɝɨɭɛɨɪɨɱɧɨɣ ɬɟɯɧɢɤɚ ɢɦɟɟɬ ɩɪɨɫɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ. 

ɂɫɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɭɝ ɫ ɩɚɪɨɣ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɧёɦ 

ɪɨɬɨɪɨɜ. Ɉɧɢ ɪɚɫɩɨɥɨɠɟɧɵ ɫɨɨɫɧɨ ɬɚɤ, ɱɬɨɛɵ ɥɨɩɚɬɤɢ ɧɚɩɪɚɜɥɹɥɢ ɫɧɟɝ ɜ 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɫɬɨɪɨɧɵ. Ɋɟɞɤɨ ɜɫɬɪɟɱɚɟɬɫɹ ɬɢɩ ɫ ɨɞɧɢɦ ɪɨɬɨɪɨɦ. Ɍɚɤɨɣ 

ɤɨɧɫɬɪɭɤɰɢɹ ɢɦɟɟɬ ɦɟɧɶɲɢɟ ɝɚɛɚɪɢɬɵ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɛɨɪɤɢ ɫɜɟɠɟɜɵɩɚɜɲɟɝɨ 

ɫɧɟɝɚ ɫ ɩɟɲɟɯɨɞɧɵɯ ɞɨɪɨɠɟɤ. 

ɋɬɨɢɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɪɨɬɨɪɧɨ-ɩɥɭɠɧɚɹ ɬɟɯɧɢɤɚ ɦɚɥɨɷɮɮɟɤɬɢɜɧɚ ɞɥɹ 

ɨɱɢɫɬɤɢ ɭɥɢɰ ɨɬ ɫɥɟɠɚɜɲɟɝɨɫɹ ɫɧɟɝɚ. ɉɨɷɬɨɦɭ ɤɨɦɦɭɧɚɥɶɧɵɟ ɦɚɲɢɧɵ ɫ ɬɚɤɢɦ 

ɧɚɜɟɫɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɪɟɞɤɨ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɝɨɪɨɞɟ. ɒɢɪɟ ɨɧɢ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ 

ɨɱɢɫɬɤɟ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ ɨɬ ɫɧɟɠɧɵɯ ɡɚɧɨɫɨɜ. 

Ɏɪɟɡɟɪɧɨ-ɩɥɭɠɧɚɹ ɬɟɯɧɢɤɚ 

Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɛɵɥɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɞɥɹ ɭɛɨɪɤɢ ɫɥɟɠɚɜɲɟɝɨɫɹ ɫɧɟɝɚ ɫ 

ɝɨɪɨɞɫɤɢɯ ɭɥɢɰ. ɋɯɟɦɚ ɚɧɚɥɨɝɢɱɧɚ ɩɥɭɠɧɨ-ɪɨɬɨɪɧɵɦ ɦɚɲɢɧɚɦ, ɬɨɥɶɤɨ ɜɦɟɫɬɨ 

ɪɨɬɨɪɚ ɧɚ ɩɥɭɝ ɫɬɚɜɢɬɫɹ ɮɪɟɡɚ. ɉɪɢ ɜɪɚɳɟɧɢɢ ɮɪɟɡɚ ɢɡɦɟɥɶɱɚɟɬ ɩɥɨɬɧɵɣ ɫɧɟɝ ɢ 

ɩɨɞɚёɬ ɟё ɜ ɪɚɫɬɪɭɛ ɧɚ ɩɥɭɝɟ. 

ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɟɞɨɫɬɚɬɤɨɜ ɜ ɷɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɛɨɥɶɲɟ, ɱɟɦ 

ɞɨɫɬɨɢɧɫɬɜ. Ʉ ɨɫɧɨɜɧɵɦ ɦɢɧɭɫɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɜɵɫɨɤɭɸ ɩɨɬɪɟɛɥɹɟɦɭɸ 
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ɦɨɳɧɨɫɬɶ, ɛɨɥɶɲɨɣ ɪɚɫɯɨɞ ɝɨɪɸɱɟɝɨ ɢ ɛɵɫɬɪɵɣ ɢɡɧɨɫ ɩɨɞɲɢɩɧɢɤɨɜ ɧɚɜɟɫɧɨɝɨ 

ɦɟɯɚɧɢɡɦɚ. 

ȼ ɧɚɲɟ ɜɪɟɦɹ ɬɚɤɢɟ ɚɝɪɟɝɚɬɵ ɢɡɝɨɬɚɜɥɢɜɚɥɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɢɯ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɤɚɱɟɫɬɜ. Ɋɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɨɜɤɢ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɬɚɤɢɟ ɦɟɯɚɧɢɡɦɵ ɧɚ ɦɧɨɠɟɫɬɜɨ ɬɢɩɨɜ ɤɨɦɦɭɧɚɥɶɧɨɣ ɬɟɯɧɢɤɢ.  

ɋɭɳɟɫɬɜɭɸɬ ɦɚɲɢɧɵ, ɝɞɟ ɮɪɟɡɟɪ ɭɫɬɚɧɨɜɥɟɧ ɜ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɲɚɫɫɢ. Ɉɫɶ ɮɪɟɡɵ 

ɩɪɢ ɷɬɨɦ ɪɚɫɩɨɥɨɠɟɧɚ ɩɚɪɚɥɥɟɥɶɧɨ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ. ȿɳё ɨɞɧɚ ɫɯɟɦɚ 

ɩɪɟɞɩɨɥɚɝɚɟɬ ɭɫɬɚɧɨɜɤɭ ɬɨɥɶɤɨ ɧɚ ɬɪɚɤɬɨɪɧɭɸ ɬɟɯɧɢɤɭ, ɤɨɝɞɚ ɮɪɟɡɟɪɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɜɚɥɭ ɨɬɛɨɪɚ ɦɨɳɧɨɫɬɢ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. Ɍɚɤɚɹ 

ɤɨɦɩɨɧɨɜɨɱɧɚɹ ɫɯɟɦɚ ɩɨɜɵɲɚɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ ɬɟɯɧɢɤɢ, ɬɚɤ ɤɚɤ ɪɚɛɨɱɟɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟ ɦɟɲɚɟɬ ɨɛɡɨɪɭ ɢɡ ɤɚɛɢɧɵ. Ɍɟɯɧɢɤɚ ɬɚɤɨɝɨ ɜɢɞɚ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ 

ɞɥɹ ɭɛɨɪɤɢ ɫɧɟɝɚ ɬɨɥɳɢɧɨɣ ɦɟɧɟɟ 40 ɫɦ. 

Ʉɨɦɦɭɧɚɥɶɧɚɹ ɬɟɯɧɢɤɚ, ɨɛɨɪɭɞɨɜɚɧɧɚɹ ɬɚɤɢɦɢ ɚɝɪɟɝɚɬɚɦɢ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɭɛɨɪɤɢ ɭɥɢɰ ɨɬ ɫɥɟɠɚɜɲɟɝɨɫɹ ɫɧɟɝɚ, ɫɝɪɭɠɟɧɧɨɝɨ ɞɪɭɝɢɦɢ ɫɧɟɝɨɭɛɨɪɳɢɤɚɦɢ. ɋɧɟɝ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɤɭɡɨɜ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɢɥɢ ɨɬɤɢɞɵɜɚɟɬɫɹ ɜ ɫɬɨɪɨɧɭ, ɟɫɥɢ 

ɩɨɡɜɨɥɹɟɬ ɞɨɪɨɠɧɚɹ ɨɛɫɬɚɧɨɜɤɚ. Ɍɚɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɬɪɚɤɬɨɪɵ 

ɢɥɢ ɝɪɭɡɨɜɢɤɢ. Ʉɨɧɫɬɪɭɤɰɢɢ ɦɟɧɶɲɢɯ ɪɚɡɦɟɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɚɤɠɟ ɧɚ 

ɩɨɥɧɨɪɚɡɦɟɪɧɵɟ ɢ ɦɢɧɢ-ɩɨɝɪɭɡɱɢɤɢ. 

Ɏɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɵɟ ɦɟɯɚɧɢɡɦɵ 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɬɚɤɨɣ ɬɟɯɧɢɤɢ ɨɱɟɧɶ ɩɪɨɫɬ. Ɍɨɪɰɨɜɚɹ ɮɪɟɡɚ ɩɟɪɟɦɚɥɵɜɚɟɬ 

ɩɥɨɬɧɵɣ ɫɧɟɝ, ɩɨɥɭɱɢɜɲɚɹɫɹ ɫɧɟɠɧɚɹ ɦɚɫɫɚ ɩɨɩɚɞɚɟɬ ɧɚ ɪɨɬɨɪ ɢ ɨɬɛɪɚɫɵɜɚɟɬɫɹ ɜ 

ɛɨɤ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɞɨ 30 ɦ. ȼɵɩɭɫɤɚɸɬɫɹ ɬɚɤɢɟ ɦɨɞɟɥɢ, ɤɨɝɞɚ ɮɪɟɡɚ ɪɚɫɩɨɥɨɠɟɧɚ 

ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ, ɢɦɟɸɳɟɝɨ ɮɨɪɦɭ ɩɥɭɝɚ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɫɧɟɝɨɭɛɨɪɳɢɤɨɜ ɬɚɤɨɝɨ ɬɢɩɚ ɨɱɟɧɶ ɜɵɫɨɤɚɹ. Ɂɚ ɦɚɥɨɟ ɜɪɟɦɹ 

ɬɚɤɚɹ ɤɨɦɦɭɧɚɥɶɧɚɹ ɦɚɲɢɧɚ ɫɩɪɚɜɥɹɟɬɫɹ ɫɨ ɫɦɟɪɡɲɢɦɢɫɹ ɫɭɝɪɨɛɚɦɢ ɜɵɫɨɬɨɣ ɧɟ 

ɛɨɥɟɟ 3 ɦ. 

ɒɧɟɤɨɪɨɬɨɪɧɵɟ ɫɧɟɝɨɭɛɨɪɳɢɤɢ 
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Ɍɚɤ ɠɟ ɤɚɤ ɢ ɦɚɲɢɧɵ ɩɪɟɞɵɞɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɲɧɟɤɨɪɨɬɨɪɧɵɟ 

ɫɧɟɝɨɭɛɨɪɳɢɤɢ ɭɛɢɪɚɸɬ ɭɥɢɰɵ ɫ ɩɨɦɨɳɶɸ ɨɬɛɪɚɫɵɜɚɧɢɹ ɫɧɟɝɚ ɢɥɢ ɡɚɝɪɭɡɤɢ  

ɜ ɦɚɲɢɧɭ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɩɨ ɫɩɟɰɢɚɥɶɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ. Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɸɬ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɫɤɨɪɨɫɬɧɵɦ ɩɥɭɝɨɦ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɦɚɲɢɧɵ. 

ɒɧɟɤɨɪɨɬɨɪɧɵɟ ɫɧɟɝɨɭɛɨɪɳɢɤɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 

ɬɪɚɤɬɨɪɨɜ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɱɚɳɟ ɞɪɭɝɢɯ ɢɫɩɨɥɶɡɭɸɬ ɩɥɚɬɮɨɪɦɭ ɜɧɟɞɨɪɨɠɧɵɯ 

ɝɪɭɡɨɜɢɤɨɜ «ɄȺɆȺɁ» ɢ «ɍɪɚɥ». ɉɪɢ ɷɬɨɦ ɫɢɥɨɜɨɣ ɚɝɪɟɝɚɬ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 

ɫɧɢɦɚɟɬɫɹ. ɋɩɟɪɟɞɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɜɟɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɡɚ ɤɚɛɢɧɨɣ – 

ɫɢɥɨɜɚɹ ɭɫɬɚɧɨɜɤɚ. Ɉɧɚ ɩɪɢɜɨɞɢɬ ɜ ɞɜɢɠɟɧɢɟ ɤɚɤ ɫɚɦ ɚɜɬɨɦɨɛɢɥɶ, ɬɚɤ ɢ ɧɚɜɟɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɭɛɨɪɤɢ ɫɧɟɝɚ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 

ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, ɲɧɟɤɨɪɨɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢɜɨɞɢɬɫɹ ɜɨ 

ɜɪɚɳɟɧɢɟ ɱɟɪɟɡ ɪɟɞɭɤɬɨɪ. 

Ⱦɥɹ ɝɨɪɨɞɫɤɢɯ ɫɥɭɠɛ ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 

ɤɨɦɦɭɧɚɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɨɛɨɪɭɞɨɜɚɧɧɨɣ ɫɴёɦɧɵɦ ɲɧɟɤɨɪɨɬɨɪɧɵɦ 

ɫɧɟɝɨɭɛɨɪɨɱɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ɇɚɜɟɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɧɚ 

ɚɜɬɨɦɨɛɢɥɟ, ɦɨɠɧɨ ɫɧɹɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɲɢɧɭ ɜ ɞɪɭɝɢɯ ɰɟɥɹɯ. ɇɚɩɪɢɦɟɪ, ɞɥɹ 

ɩɨɝɪɭɡɤɢ ɪɚɡɥɢɱɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɋɧɟɝɨɩɨɝɪɭɡɱɢɤɢ 

ȼɨ ɦɧɨɝɢɯ ɫɢɬɭɚɰɢɹɯ ɭɛɨɪɤɚ ɫɧɟɝɚ ɜ ɝɨɪɨɞɟ ɢɡ-ɡɚ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ 

ɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɨɷɬɨɦɭ ɱɬɨɛɵ ɭɛɪɚɬɶ ɫɧɟɝ ɫ ɞɨɪɨɝɢ, ɧɟɨɛɯɨɞɢɦɵ ɩɨɝɪɭɡɱɢɤɢ, 

ɤɨɬɨɪɵɟ ɝɪɭɡɹɬ ɫɧɟɝ ɜ ɤɭɡɨɜ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɬɢɯ ɦɚɲɢɧ 

ɧɚɱɚɥɨɫɶ ɟɳё ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɩɪɨɲɥɨɝɨ ɜɟɤɚ, ɚ ɤ ɟɝɨ ɫɟɪɟɞɢɧɟ ɨɧɢ ɩɪɢɦɟɧɹɥɢɫɶ 

ɭɠɟ ɩɨɜɫɟɦɟɫɬɧɨ. ɋɧɚɱɚɥɚ ɞɥɹ ɢɯ ɨɫɧɨɜɵ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɟɪɢɣɧɵɟ ɬɪɚɧɫɩɨɪɬɧɵɟ 

ɫɪɟɞɫɬɜɚ, ɧɨ ɩɨɫɥɟ ɩɨɹɜɢɥɢɫɶ ɫɩɟɰɢɚɥɶɧɵɟ ɩɥɚɬɮɨɪɦɵ. 

ɉɪɢɧɰɢɩ ɢɯ ɞɟɣɫɬɜɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɲɢɪɨɤɢɣ ɤɨɜɲ ɡɚɯɜɚɬɵɜɚɟɬ ɫɧɟɠɧɵɟ 

ɦɚɫɫɵ ɢ ɝɪɭɡɢɬ ɢɯ ɧɚ ɬɪɚɧɫɩɨɪɬёɪ, ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɥɨɩɚɬɤɢ 

ɞɥɹ ɭɞɟɪɠɚɧɢɹ ɫɧɟɝɚ. ɋ ɥɟɧɬɵ ɬɪɚɧɫɩɨɪɬёɪɚ ɫɧɟɝ ɩɨɩɚɞɚɟɬ ɜ ɤɭɡɨɜ ɝɪɭɡɨɜɨɝɨ 
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ɚɜɬɨɦɨɛɢɥɹ, ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɩɨɝɪɭɡɱɢɤɨɦ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɚɲɢɧɵ ɩɨɡɜɨɥɹɟɬ ɡɚ 

ɪɚɛɨɱɢɣ ɞɟɧɶ ɭɛɢɪɚɬɶ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɬɵɫɹɱ ɬɨɧɧ ɫɧɟɝɚ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɨɣ ɬɟɯɧɢɤɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɡɚɝɪɭɠɚɟɬ 

ɝɨɪɨɞɫɤɢɟ ɭɥɢɰɵ ɢ ɭɦɟɧɶɲɚɟɬ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɞɨɪɨɝ. 

 

1.1 ȼɵɛɨɪ ɛɚɡɨɜɨɝɨ ɲɚɫɫɢ ɞɥɹ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ. 

 

ȼ ɤɚɱɟɫɬɜɟ ɚɜɬɨɦɨɛɢɥɹ - ɩɪɨɬɨɬɢɩɚ ɜɵɛɪɚɧɚ ɧɨɜɚɹ ɪɚɡɪɚɛɨɬɤɚ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ 

ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɹ - ɍɊȺɅ Next. Ɉɧ ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ ɜɟɥɢɤɨɥɟɩɧɭɸ ɧɚɞёɠɧɨɫɬɶ 

ɫɜɨɟɝɨ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ ɍɊȺɅɚ 4320 ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɹ. 

 «ɍɪɚɥ Next» ɫɨɡɞɚɧ ɧɚ ɩɥɚɬɮɨɪɦɟ ɫɜɨɟɝɨ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ. Ɋɚɦɚ, 

ɬɪɚɧɫɦɢɫɫɢɹ, ɯɨɞɨɜɚɹ ɱɚɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɨɫɬɚɥɢɫɶ ɬɚɤɢɦɢ ɠɟ.  

 

Ɋɢɫɭɧɨɤ 1 – Ȼɚɡɨɜɨɟ ɲɚɫɫɢ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ 

Ʉɚɩɨɬɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɚɜɬɨɦɨɛɢɥɹ «ɍɪɚɥ Next» ɭɞɨɛɧɚ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ 

ɲɧɟɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬёɪɚ, ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɹɟɬɫɹ ɞɨɫɬɭɩ ɤ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɟ, ɱɬɨ ɧɟ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɛɟɫɤɚɩɨɬɧɨɣ ɤɨɦɩɨɧɨɜɤɟ. 
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 2. ɉɚɬɟɧɬɧɨ - ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɨɢɫɤ 

 ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ (ɬɟɦɵ): ɋɧɟɝɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ (ɡɚɞɚɱɚ – 

ɪɚɡɪɚɛɨɬɤɚ ɭɫɬɪɨɣɫɬɜ ɩɨɞɛɨɪɚ ɫɧɟɠɧɵɯ ɦɚɫɫ, ɢɯ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɢ ɭɬɢɥɢɡɚɰɢɹ). 

 ɐɟɥɶ: ɉɨɢɫɤ ɩɚɬɟɧɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɡɜɨɥɹɸɳɟɣ ɢɫɫɥɟɞɨɜɚɬɶ 

ɬɟɯɧɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɢ ɬɟɧɞɟɧɰɢɢ ɭɬɢɥɢɡɚɰɢɢ ɫɧɟɠɧɵɯ ɦɚɫɫ ɫ ɞɨɪɨɠɧɨɝɨ 

ɩɨɤɪɵɬɢɹ. 

 ɇɚɱɚɥɨ ɩɨɢɫɤɚ: 18.09.2017 ɝ. 

 Ɉɤɨɧɱɚɧɢɟ ɩɨɢɫɤɚ: ɩɨ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɨɜ ɪɭɛɪɢɤ ɆɉɄ: E01H 5/00, ɆɉɄ E01H 5/10, ɆɉɄ E01H 

5/10, ɆɉɄ E01H 5/00 

 Ƚɥɭɛɢɧɚ ɩɨɢɫɤɚ: ɉɚɬɟɧɬɧɵɟ ɞɨɤɭɦɟɧɬɵ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɫ 1994 ɝ. ɩɨ 2017ɝ. 

            ɉɨ ɮɨɧɞɭ: Ɏɟɞɟɪɚɥɶɧɵɣ ɢɧɫɬɢɬɭɬ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ. 

 

 2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɭɛɪɢɤ ɆɉɄ ɢ ɢɧɞɟɤɫɨɜ ɍȾɄ ɂɌɊ 

 

 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɭɛɪɢɤɢ ɆɉɄ ɢɫɩɨɥɶɡɭɟɦ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ 

«ɋɧɟɝɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ». 

 ɉɨ ɚɥɮɚɜɢɬɧɨ-ɩɪɟɞɦɟɬɧɨɦɭ ɭɤɚɡɚɬɟɥɸ 7 ɪɟɞɚɤɰɢɢ ɧɚɯɨɞɢɦ: Е01Н 5/00. 

Ɋɚɡɞɟɥ Е – ɫɬɪɨɢɬɟɥɶɫɬɜɨ; ɝɨɪɧɨɟ ɞɟɥɨ; 

Е01 – ɞɨɪɨɠɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ ɢ ɦɨɫɬɨɜ; 

Е01Н – ɨɱɢɫɬɤɚ ɞɨɪɨɝ, ɭɥɢɰ; ɨɱɢɫɬɤɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ; ɨɱɢɫɬɤɚ 

ɩɨɛɟɪɟɠɢɣ; ɭɛɨɪɤɚ ɬɟɪɪɢɬɨɪɢɣ; ɪɚɫɫɟɢɜɚɧɢɟ ɬɭɦɚɧɚ ɜɨɨɛɳɟ (ɤɨɫɢɥɤɢ, 

ɩɪɟɨɛɪɚɡɭɟɦɵɟ ɜ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɨɞɦɟɬɚɧɢɹ ɢɥɢ ɭɛɨɪɤɢ ɝɚɡɨɧɨɜ ɢɥɢ ɞɪɭɝɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ, ɧɚɩɪɢɦɟɪ ɞɥɹ ɭɞɚɥɟɧɢɹ ɫɧɟɝɚ, ɢɥɢ ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɟ ɞɥɹ ɩɨɞɦɟɬɚɧɢɹ 

ɢɥɢ ɭɛɨɪɤɢ ɝɚɡɨɧɨɜ ɢɥɢ ɞɪɭɝɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

E01H 5/00 – ɭɞɚɥɟɧɢɟ ɫɧɟɝɚ ɢɥɢ ɥɶɞɚ ɫ ɞɨɪɨɝ ɢɥɢ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ; 

ɜɵɪɚɜɧɢɜɚɧɢɟ ɢɥɢ ɩɪɢɞɚɧɢɟ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɫɧɟɠɧɵɦ ɢɥɢ ɥɟɞɹɧɵɦ ɩɨɤɪɨɜɚɦ 

(ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɦɨɪɚɠɢɜɚɸɳɢɯ ɚɝɟɧɬɨɜ; ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ 

ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɪɟɩɹɬɫɬɜɢɣ; ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɟɫɤɚ, ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ 
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ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɫɨɥɢ.  

ɂɧɞɟɤɫ ɍȾɄ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɭɤɚɡɚɬɟɥɸ ɤ ɍȾɄ: 625,768,5. 

         2.2 Ƚɥɭɛɢɧɚ ɩɨɢɫɤɚ. 

         ɉɚɬɟɧɬɧɵɟ ɞɨɤɭɦɟɧɬɵ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɫ 1994 ɝ. ɩɨ 2018 ɝ. 

         ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢɧɢɦɚɟɦ Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ 

ɛɸɞɠɟɬɧɨɟ ɭɱɪɟɠɞɟɧɢɟ «Ɏɟɞɟɪɚɥɶɧɵɣ ɢɧɫɬɢɬɭɬ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ» 

www1.fips.ru  

Ɍɚɛɥɢɰɚ 1 – Ɉɬɨɛɪɚɧɧɵɟ ɩɚɬɟɧɬɧɵɟ ɞɨɤɭɦɟɧɬɵ 

 

№ ɩ/ɩ 

Ɋɟɝɢɫɬɪɚɰɢɨɧɧɵɣ ɧɨɦɟɪ 

ɨɯɪɚɧɧɨɝɨ ɞɨɤɭɦɟɧɬɚ 

ɋɬɪɚɧɚ ɜɵɞɚɱɢ 

ɩɚɬɟɧɬɚ 

Ⱦɚɬɚ ɩɭɛɥɢɤɚɰɢɢ 

1 57296 Ɋɨɫɫɢɹ 10.10.2006 

2 2195526 Ɋɨɫɫɢɹ 27.12.2002 

3 2585064 Ɋɨɫɫɢɹ 27.05.2016 

4 78813 Ɋɨɫɫɢɹ 10.12.2008 

5 2016180264 əɩɨɧɢɹ 13.10.2016 

 

 ɉɚɬɟɧɬ № 57296. ɋɧɟɝɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ. 

Ɋɢɫɭɧɨɤ 2 –  ɉɚɬɟɧɬ № 57296. ɋɧɟɝɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ 

 ɐɟɥɶ: ɪɚɡɪɚɛɨɬɤɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɭɛɨɪɤɢ ɫɧɟɝɚ, ɫɨɞɟɪɠɚɳɟɟ ɫɚɦɨɯɨɞɧɵɣ 

ɩɨɝɪɭɡɱɢɤ ɫɧɟɝɚ, ɬɪɚɧɫɩɨɪɬɧɭɸ ɩɥɚɜɢɥɶɧɭɸ ɟɦɤɨɫɬɶ ɫ ɡɚɝɪɭɡɨɱɧɵɦ ɢ ɜɵɝɪɭɡɨɱɧɵɦ 
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ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɨɬɥɢɱɚɸɳɟɟɫɹ ɬɟɦ, ɱɬɨ ɜ 

ɤɚɱɟɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɵ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɧɢɡɤɨɜɨɥɶɬɧɵɟ 

ɩɥɚɫɬɢɤɨɜɵɟ ɬɪɭɛɱɚɬɵɟ ɧɚɝɪɟɜɚɬɟɥɢ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

 ɉɚɬɟɧɬ № 2195526. ɋɧɟɝɨɬɚɹɥɤɚ. 

 

Ɋɢɫɭɧɨɤ 3 – ɋɧɟɝɨɬɚɹɥɤɚ 

 ɐɟɥɶ: ɨɱɢɫɬɤɚ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ ɨɬ ɫɧɟɝɚ. 

 Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ: ɫɧɟɝɨɬɚɹɥɤɚ ɫɨɞɟɪɠɢɬ ɫɚɦɨɯɨɞɧɨɟ ɲɚɫɫɢ, ɧɚ ɤɨɬɨɪɨɦ 

ɪɚɡɦɟɳɟɧɵ ɲɧɟɤɨɜɵɣ ɩɢɬɚɬɟɥɶ, ɬɪɚɧɫɩɨɪɬɟɪ, ɛɚɥɥɨɧɵ ɫ ɬɨɩɥɢɜɨɦ, ɤɭɡɨɜ. ȼ ɤɭɡɨɜɟ 

ɭɫɬɚɧɨɜɥɟɧ ɜɨɞɨɫɛɨɪɧɢɤ ɫɨ ɫɥɢɜɧɵɦ ɩɚɬɪɭɛɤɨɦ. ȼɧɭɬɪɢ ɜɨɞɨɫɛɨɪɧɢɤɚ ɪɚɡɦɟɳɟɧɵ 

ɝɨɪɟɥɤɢ, ɫɨɟɞɢɧɟɧɧɵɟ ɝɢɛɤɢɦɢ ɲɥɚɧɝɚɦɢ ɫ ɬɨɩɥɢɜɧɨɣ ɦɚɝɢɫɬɪɚɥɶɸ ɢ ɠɟɫɬɤɨ 

ɫɨɟɞɢɧɟɧɧɵɟ ɫ ɩɨɩɥɚɜɤɚɦɢ. ɇɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɨɫɛɨɪɧɢɤɚ 

ɫɦɨɧɬɢɪɨɜɚɧɵ ɧɚɩɪɚɜɥɹɸɳɢɟ, ɩɨ ɤɨɬɨɪɵɦ ɩɟɪɟɦɟɳɚɸɬɫɹ ɝɨɪɟɥɤɢ. ɉɪɢ ɷɬɨɦ ɤɭɡɨɜ, 

ɜɨɞɨɫɛɨɪɧɢɤ ɢ ɧɚɩɪɚɜɥɹɸɳɢɟ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɤɨɚɤɫɢɚɥɶɧɵɯ ɰɢɥɢɧɞɪɨɜ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ – ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɫɧɟɝɨɬɚɹɥɤɢ. 

 ɉɚɬɟɧɬ № 2585064. ɋɧɟɝɨɩɥɚɜɢɥɶɧɚɹ ɦɚɲɢɧɚ. 

 ɐɟɥɶ: ɨɱɢɫɬɤɢ ɭɥɢɰ ɢ ɞɨɪɨɝ ɨɬ ɫɧɟɠɧɨɣ ɦɚɫɫɵ. 
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Ɋɢɫɭɧɨɤ 4 – ɋɧɟɝɨɩɥɚɜɢɥɶɧɚɹ ɦɚɲɢɧɚ 

 Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ: ɋɧɟɝɨɩɥɚɜɢɥɶɧɚɹ ɦɚɲɢɧɚ ɫɨɞɟɪɠɢɬ ɜɚɧɧɭ (1) ɫ 

ɪɟɲɟɬɤɨɣ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɞɥɹ ɩɪɢɟɦɚ ɢ ɩɥɚɜɥɟɧɢɹ ɫɧɟɠɧɨɣ ɦɚɫɫɵ, ɨɬɜɟɪɫɬɢɟ (8) 

ɞɥɹ ɫɥɢɜɚ ɬɚɥɨɣ ɜɨɞɵ, ɝɨɪɟɥɤɢ (3) ɢ ɝɚɡɨɜɵɟ ɛɚɥɥɨɧɵ (6) ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ 

(5), ɝɚɡɨɩɪɨɜɨɞɨɦ ɢ ɡɚɩɚɥɶɧɢɤɨɦ. ɇɚ ɞɧɟ ɜɚɧɧɵ (1) ɫɧɢɡɭ ɩɨ ɟɝɨ ɞɥɢɧɟ ɩɚɪɚɥɥɟɥɶɧɨ 

ɟɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɫɢɦɦɟɬɪɢɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜɟɪɬɢɤɚɥɶɧɨ 

ɩɟɪɟɝɨɪɨɞɤɢ (9). ɑɟɪɟɡ ɨɞɢɧ ɩɪɨɟɦ ɦɟɠɞɭ ɩɟɪɟɝɨɪɨɞɤɚɦɢ (9) ɭɫɬɚɧɨɜɥɟɧɵ ɝɚɡɨɜɵɟ 

ɝɨɪɟɥɤɢ (3) ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɡɚɩɚɥɶɧɢɤɨɦ. ȼ ɩɪɨɟɦɚɯ ɦɟɠɞɭ ɭɤɚɡɚɧɧɵɦɢ 

ɩɟɪɟɝɨɪɨɞɤɚɦɢ (9) ɛɟɡ ɝɚɡɨɜɵɯ ɝɨɪɟɥɨɤ (3) ɜ ɞɧɟ ɜɚɧɧɵ (1) ɩɨ ɟɝɨ ɞɥɢɧɟ ɢɦɟɸɬɫɹ 

ɩɪɨɪɟɡɢ. ɉɨɞ ɞɧɨɦ ɜɚɧɧɵ (1), ɧɢɠɟ ɝɚɡɨɜɵɯ ɝɨɪɟɥɨɤ (3) ɪɚɫɩɨɥɨɠɟɧɚ ɤɚɦɟɪɚ ɞɥɹ 

ɬɚɥɨɣ ɜɨɞɵ (7) ɫɨ ɫɥɢɜɧɵɦ ɨɬɜɟɪɫɬɢɟɦ (8). 

 ɉɚɬɟɧɬ № 78813. Ɇɨɛɢɥɶɧɚɹ ɫɧɟɝɨɬɚɹɥɤɚ. 

 ɐɟɥɶ: ɩɥɚɜɥɟɧɢɟ ɫɧɟɠɧɨɣ ɦɚɫɫɵ. 
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Ɋɢɫɭɧɨɤ 5 – Ɇɨɛɢɥɶɧɚɹ ɫɧɟɝɨɬɚɹɥɤɚ. 

 Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ: Ɇɨɛɢɥɶɧɚɹ ɫɧɟɝɨɬɚɹɥɤɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɧɟ 

ɦɟɧɟɟ 60 ɦ3/ɱ, ɜɤɥɸɱɚɸɳɚɹ ɜɚɧɧɭ ɞɥɹ ɩɥɚɜɥɟɧɢɹ ɫɧɟɠɧɨɣ ɦɚɫɫɵ ɫɨ 

ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ ɧɚ ɧɟɣ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜ ɜɢɞɟ ɝɨɪɟɥɤɢ, ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ ɢ 

ɜɟɧɬɢɥɹɬɨɪɚ, ɤɨɬɨɪɚɹ ɪɚɡɦɟɳɟɧɚ ɜ ɩɥɚɜɢɥɶɧɨɦ ɤɨɪɩɭɫɟ, ɨɬɥɢɱɚɸɳɚɹɫɹ ɬɟɦ, ɱɬɨ 

ɤɨɪɩɭɫ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɭɫɬɚɧɨɜɤɢ ɢ ɫɧɹɬɢɹ ɩɨɦɟɳɟɧ ɧɚ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɨɦ 

ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɲɚɫɫɢ ɩɨɜɵɲɟɧɧɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɢ ɦɨɳɧɨɫɬɢ ɬɢɩɚ ɆȺɁ, 

ɄȺɆȺɁ ɢ ɞɪ., ɨɛɨɪɭɞɨɜɚɧɧɨɦ ɩɥɚɬɮɨɪɦɨɣ ɫ ɩɨɞɴɟɦɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɬɢɩɚ 

«ɦɭɥɶɬɢɥɢɮɬ», ɩɪɢ ɷɬɨɦ ɤɨɪɩɭɫ ɫɧɚɛɠɟɧ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɜ ɜɢɞɟ 

ɦɨɧɬɚɠɧɨɣ ɩɟɬɥɢ, ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɧɚ ɩɟɪɟɞɧɟɣ ɬɨɪɰɟɜɨɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ, ɢ ɤɚɬɤɚɦɢ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɞɧɢɳɟ ɤɨɪɩɭɫɚ. 

 ɉɚɬɟɧɬ № 2016180264. ɉɟɪɟɞɜɢɠɧɚɹ ɫɧɟɝɨɩɥɚɜɢɥɶɧɚɹ ɦɚɲɢɧɚ. 

 ɐɟɥɶ: ɷɮɮɟɤɬɢɜɧɨɟ ɫɧɟɝɨɬɚɹɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɧɟɝɚ. 

 Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ: ɉɨɞɜɢɠɧɚɹ ɦɚɲɢɧɚ ɞɥɹ ɫɧɟɝɨɬɚɹɧɢɹ, ɫɩɨɫɨɛɧɚɹ 

ɷɮɮɟɤɬɢɜɧɨ ɜɵɩɨɥɧɹɬɶ ɫɧɟɝɨɬɚɹɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɧɟɝɚ, ɜ ɝɨɪɨɞɟ ɢ 

ɞɨɪɨɝɚɯ. Ɋɟɲɟɧɢɟ: ɉɨɞɜɢɠɧɚɹ ɦɚɲɢɧɚ ɞɥɹ ɫɧɟɝɨɬɚɹɧɢɹ. ɂɡɨɛɪɟɬɟɧɢɟ ɫɨɫɬɨɢɬ ɢɡ: 

ɛɭɤɫɢɪɭɟɦɨɝɨ ɝɪɭɡɨɜɢɤɚ 3, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɡɚɞɧɢɟ ɤɨɥɟɫɚ 1, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ ɢ ɩɟɪɟɞɧɢɟ ɤɨɥɟɫɚ 2, ɤɨɬɨɪɵɟ ɮɢɤɫɢɪɨɜɚɧɵ; ɱɚɫɬɶ 4 ɩɨɫɬɚɜɤɢ 

ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ ɩɟɪɟɞɜɢɠɧɨɦ ɝɪɭɡɨɜɢɤɟ 3, ɢ ɞɥɹ ɩɨɞɚɱɢ ɢ 

ɡɚɝɪɭɡɤɢ ɫɧɟɠɧɨɣ ɦɚɫɫɵ; ɱɚɫɬɶ 5 ɞɥɹ ɬɚɹɧɢɹ ɫɧɟɝɚ ɞɥɹ ɬɚɹɧɢɹ ɫɧɟɠɧɨɣ ɦɚɫɫɵ ɢɡ 

ɱɚɫɬɢ 4 ɩɨɞɚɱɢ ɫɧɟɠɧɨɣ ɦɚɫɫɵ; ɢ ɛɥɨɤ 6 ɩɢɬɚɧɢɹ ɞɥɹ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
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ɬɨɩɥɢɜɚ ɜ ɤɚɠɞɭɸ ɱɚɫɬɶ. ɋɧɟɝɨɬɚɹɬɟɥɶɧɚɹ ɦɚɲɢɧɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ 

ɩɟɪɟɦɟɳɟɧɚ ɧɚ ɦɟɫɬɨ ɫɧɟɠɧɨɣ ɦɚɫɫɵ ɫ ɩɨɦɨɳɶɸ ɬɹɝɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, 

ɨɧɚ ɦɨɠɟɬ ɪɚɫɬɨɩɢɬɶ ɫɧɟɠɧɭɸ ɦɚɫɫɭ, ɫɥɨɠɟɧɧɭɸ ɜ ɪɚɣɨɧɟ ɝɨɪɨɞɚ ɢ ɧɚ 

ɩɟɪɟɤɪёɫɬɤɚɯ ɞɨɪɨɝ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɛɪɚɛɨɬɤɚ ɫɧɟɝɨɬɚɹɧɢɟɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɫɧɟɝɚ ɦɨɠɟɬ ɛɵɬɶ ɷɮɮɟɤɬɢɜɧɨ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɤɚɦɟɪɵ 11 ɫɧɟɝɨɬɚɹɧɢɹ, 

ɧɚɝɪɟɜɚɟɦɨɣ ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ ɤɚɦɟɪɵ ɤɨɬɥɚ 14 ɢ ɤɟɪɨɫɢɧɨɜɨɣ ɝɨɪɟɥɤɢ 15, ɝɨɪɹɱɟɣ 

ɜɨɞɵ ɢɡ ɝɨɪɹɱɟɝɨ ɜɨɞɹɧɨɝɨ ɞɭɲɚ 16, ɫɬɪɭɣɧɨɣ ɝɨɪɹɱɟɣ ɜɨɞɵ ɮɨɪɫɭɧɤɚ 17 ɞɥɹ 

ɝɨɪɹɱɟɣ ɜɨɞɵ ɢ ɧɚɝɪɟɜ ɞɪɟɧɚɠɧɨɣ ɫɟɬɤɢ ɢɡ ɩɪɨɜɨɥɨɱɧɨɣ ɫɟɬɤɢ. 

 Ɂɚɤɥɸɱɟɧɢɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɚɬɟɧɬɧɨɝɨ ɩɨɢɫɤɚ 

 ɂɫɯɨɞɹ ɢɡ ɩɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦ ɫɛɨɪɚ ɢ 

ɩɥɚɜɥɟɧɢɹ ɫɧɟɠɧɵɯ ɦɚɫɫ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɬɟɯɧɢɤɢ, ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɯ ɩɟɪɫɩɟɤɬɢɜɧɨ ɢ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɡɚɞɚɱɢ 

ɜɨɡɦɨɠɟɧ ɜɵɛɨɪ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɩɪɢ ɛɨɥɟɟ ɝɥɭɛɨɤɨɣ ɤɨɧɤɪɟɬɢɡɚɰɢɢ ɫ 

ɭɱёɬɨɦ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ: 

- ɨɛɟɫɩɟɱɟɧɢɟ ɩɥɚɜɥɟɧɢɹ ɫɧɟɠɧɵɯ ɦɚɫɫ (ɩɚɬɟɧɬ № 2585064); 

-ɭɜɟɥɢɱɟɧɢɟ ɦɨɛɢɥɶɧɨɫɬɢ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɩɭɬёɦ ɢɯ ɭɫɬɚɧɨɜɤɢ ɧɚ 

ɫɚɦɨɯɨɞɧɨɟ ɲɚɫɫɢ (ɩɚɬɟɧɬ № 2195526, № 78813, № 57296). 

 2.3 ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɨɢɫɤ 

 ɋɟɪɢɣɧɵɟ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɈɋȺ ɦɨɝɭɬ ɛɵɬɶ 

ɬɪɚɧɫɩɨɪɬɚɛɟɥɶɧɵɦɢ (ɩɟɪɟɜɨɡɢɦɵɦɢ), ɦɨɛɢɥɶɧɵɦɢ (ɧɚ ɤɨɥёɫɚɯ), ɫɬɚɰɢɨɧɚɪɧɵɦɢ 

(ɛɟɬɨɧɧɵɦɢ), ɤɪɨɜɟɥɶɧɵɦɢ. Ɉɧɢ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɨɬ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɨɬ ɩɚɪɚ, ɨɬ 

ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ ɧɚ ɥɸɛɨɦ ɜɢɞɟ ɬɨɩɥɢɜɚ, ɨɬ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

ȼɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɩɥɚ ɨɬ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɫɬɨɤɨɜ ɢ ɨɛɪɚɬɧɨɣ ɜɨɞɵ Ɍɗɐ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɫɩɨɫɨɛ ɡɚɝɪɭɡɤɢ, ɚɜɬɨɧɨɦɧɨɫɬɶ, ɫɬɟɩɟɧɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɫɧɟɝɨɩɥɚɜɢɥɨɤ ɨɩɪɟɞɟɥɹɟɬ ɡɚɤɚɡɱɢɤ [1] 
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Ɋɢɫɭɧɨɤ 6 – ɋɧɟɝɨɩɥɚɜɢɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɈɋȺ 20.01 

 ɍɫɬɚɧɨɜɤɚ ɫɧɟɝɨɩɥɚɜɢɥɶɧɚɹ ɦɨɛɢɥɶɧɚɹ ɍɆɋ-Ɇ1000 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɷɤɫɬɪɟɧɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɫɧɟɝɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɦɟɫɬɟ ɟɝɨ ɭɛɨɪɤɢ, ɩɨɡɜɨɥɹɹ 

ɢɫɤɥɸɱɢɬɶ ɢɡ ɬɟɯɧɨɥɨɝɢɢ ɭɛɨɪɤɢ ɭɥɢɰ ɨɩɟɪɚɰɢɸ ɞɨɫɬɚɜɤɢ ɫɧɟɝɚ ɧɚ ɫɧɟɝɨɫɩɥɚɜɧɵɟ 

ɩɭɧɤɬɵ. 

          ɍɫɬɚɧɨɜɤɚ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɣ ɩɪɢ 

ɚɜɚɪɢɹɯ ɧɚ ɬɟɩɥɨɜɵɯ ɫɟɬɹɯ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɭɝɪɨɡɵ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɡɞɚɧɢɣ. 

          ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɭɬɢɥɢɡɢɪɭɟɦɨɦɭ ɫɧɟɝɭ ɞɨ 40 ɦ3/ɱɚɫ. 

Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 1000 ɤȼɬ. [1] 

 

Ɋɢɫɭɧɨɤ 7 – ɍɫɬɚɧɨɜɤɚ ɫɧɟɝɨɩɥɚɜɢɥɶɧɚɹ ɦɨɛɢɥɶɧɚɹ ɍɆɋ-Ɇ1000 

 ɋɧɟɝɨɩɥɚɜɢɥɶɧɵɟ ɦɚɲɢɧɵ TRECAN ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɢɫɩɵɬɚɧɧɵɦɢ, 

ɞɨɜɟɞɟɧɧɵɦɢ ɢ ɧɚɞɟɠɧɵɦɢ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɡɚ ɫɱɟɬ ɦɧɨɝɨɥɟɬɧɟɝɨ ɨɩɵɬɚ 
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ɪɚɡɪɚɛɨɬɤɢ, ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɪɭɩɧɟɣɲɢɯ ɦɟɝɚɩɨɥɢɫɚɯ 

ɢ ɚɷɪɨɩɨɪɬɚɯ ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɢ. 

 Ɍɟɯɧɨɥɨɝɢɹ ɪɚɫɩɥɚɜɥɟɧɢɹ ɫɧɟɝɚ TRECAN ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɣ ɬɟɪɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ (95-98% ɄɉȾ) ɛɥɚɝɨɞɚɪɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɨɝɪɭɠɧɵɯ ɝɨɪɟɥɨɤ ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɤɨɧɬɚɤɬɨɦ ɩɪɨɞɭɤɬɨɜ 

ɫɝɨɪɚɧɢɹ ɫ ɜɨɞɨɣ ɢ ɫɧɟɝɨɦ ɜ ɩɥɚɜɢɥɶɧɨɦ ɤɨɬɥɟ. 

 TRECAN ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɜ ɦɢɪɟ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ, ɤɨɬɨɪɵɣ 

ɜɵɩɭɫɤɚɟɬ 8 ɦɨɞɟɥɟɣ ɦɨɛɢɥɶɧɵɯ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɯ ɦɚɲɢɧ ɢ ɪɹɞ ɨɞɧɨ - ɢ 

ɦɭɥɶɬɢɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɨɬ 20 ɞɨ 500 ɬɨɧɧ ɫɧɟɝɚ ɜ ɱɚɫ. [1] 

 Ɇɧɨɝɢɟ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɢ ɧɚɢɛɨɥɟɟ ɧɚɫɟɥɟɧɧɵɯ ɝɨɪɨɞɨɜ ɢ ɦɭɧɢɰɢɩɚɥɢɬɟɬɨɜ 

ɜ ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɟ ɩɪɢɦɟɧɹɸɬ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɟ ɦɚɲɢɧɵ TRECAN. ɇɚɩɪɢɦɟɪ, 

ɝɨɪɨɞ ɇɶɸ-Ƀɨɪɤ ɢɫɩɨɥɶɡɭɟɬ 20 ɦɨɛɢɥɶɧɵɯ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɯ ɦɚɲɢɧ, ɝɨɪɨɞ 

Ɍɨɪɨɧɬɨ ɢɫɩɨɥɶɡɭɟɬ ɧɟ ɬɨɥɶɤɨ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɟ ɦɚɲɢɧɵ TRECAN, 

ɧɨ ɢ 5 ɫɚɦɨɯɨɞɧɵɯ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɯ ɦɚɲɢɧ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 150 ɬɨɧɧ ɫɧɟɝɚ 

ɜ ɱɚɫ ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɫɧɟɝɨɩɨɝɪɭɡɱɢɤɨɦ. ɍɩɪɚɜɥɟɧɢɟ ɦɨɪɫɤɨɝɨ ɩɨɪɬɚ Ȼɨɫɬɨɧɚ 

ɢɫɩɨɥɶɡɭɟɬ ɡɢɦɨɣ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɟ ɦɚɲɢɧɵ TRECAN ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 135 

ɬɨɧɧ ɫɧɟɝɚ ɜ ɱɚɫ [1]. 

 

Ɋɢɫɭɧɨɤ 8 – ɋɧɟɝɨɩɥɚɜɢɥɶɧɚɹ ɦɚɲɢɧɚ TRECAN 
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 ȼɵɜɨɞɵ: 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɚɬɟɧɬɧɨɝɨ ɩɨɢɫɤɚ ɧɚɣɞɟɧɨ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɩɚɬɟɧɬɚ ɜɵɛɪɚɧ ɩɚɬɟɧɬ «ɋɧɟɝɨɬɚɹɥɤɚ» (ɩɚɬɟɧɬ № 2195526). 

ȿɝɨ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɝɪɭɡɱɢɤɚ ɫɧɟɝɚ, ɚ 

ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɛɨɪɚ ɫɧɟɠɧɵɯ ɦɚɫɫ, ɢɯ ɩɥɚɜɥɟɧɢɹ ɢ 

ɞɚɥɶɧɟɣɲɟɣ ɭɬɢɥɢɡɚɰɢɢ ɬɚɥɨɣ ɜɨɞɵ ɨɞɧɨɣ ɟɞɢɧɢɰɟɣ ɬɟɯɧɢɤɢ. 

 Ⱦɨɪɚɛɨɬɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɟɞɥɨɠɟɧɧɨɣ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɚɬɟɧɬɟ, ɛɭɞɟɬ 

ɢɧɚɹ ɫɯɟɦɚ ɫɧɟɝɨɩɥɚɜɢɥɶɧɨɝɨ ɛɭɧɤɟɪɚ, ɚ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɫɧɟɠɧɵɯ 

ɦɚɫɫ ɫ ɩɨɦɨɳɶɸ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɨɬ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɚɜɬɨɦɨɛɢɥɹ.  

 ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɟɦ, ɩɪɟɞɥɨɠɟɧɧɵɦ ɜ ɩɚɬɟɧɬɟ 

«ɋɧɟɝɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ» (ɉɚɬɟɧɬ № 57296), ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɜ ɞɢɩɥɨɦɧɨɦ 

ɩɪɨɟɤɬɟ ɤɨɧɫɬɪɭɤɰɢɹ, ɛɭɞɟɬ ɛɨɥɟɟ ɦɨɛɢɥɶɧɚ ɡɚɫɱёɬ ɨɬɫɭɬɫɬɜɢɹ ɨɬɞɟɥɶɧɨɣ ёɦɤɨɫɬɢ 

ɞɥɹ ɬɚɥɨɣ ɜɨɞɵ. 
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 3. Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ. 

            3.1 Ɋɚɫɱёɬ ɚɝɪɟɝɚɬɨɜ ɩɨɞɛɨɪɚ ɢ ɩɨɞɚɱɢ ɫɧɟɝɚ.  

            3.1.1 Ɋɚɫɱёɬ ɲɧɟɤɨɜɨɝɨ ɩɨɞɛɨɪɳɢɤɚ ɫɧɟɝɚ. 

            ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

     – ɲɢɪɢɧɚ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɲɧɟɤɨɪɨɬɨɪɧɨɝɨ ɩɨɞɛɨɪɳɢɤɚ – ȼ=2400 ɦɦ; 

     – ɜɵɫɨɬɚ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɲɧɟɤɨɪɨɬɨɪɧɨɝɨ ɩɨɞɛɨɪɳɢɤɚ – Н= 500 ɦɦ; 

     – ɪɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ – ܸˏ =1, 4 ɦ/ɫ; 

      – ɞɢɚɦɟɬɪ ɥɟɧɬɨɱɧɨɣ ɮɪɟɡɵ – D = 420 ɦɦ; 

      – ɞɥɢɧɚ ɪɚɛɨɱɟɣ ɡɨɧɵ ɮɪɟɡɵ – L = 2 ɦ; 

      ɒɚɝ ɜɢɧɬɚ ɩɪɢɧɢɦɚɟɦ – t = D = 420 ɦɦ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɨɬɨɪɧɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ, ɦ3/ɫ [2]: 

                                                        ʞ=ʑ·ʜ· ܸˏ ;                                                         (3.1) 

ɉ=2,4·0,5·1,4=1,68 ɦ3/ɫ 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɨɛɴёɦɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɦɚɫɫɟ ɨɞɧɨɣ ɪɨɬɨɪɧɨɣ 

ɮɪɟɡɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɨɞɧɨɝɨ ɲɧɟɤɚ, ɦ3/ɫ: 

                                                     ʞˑ˓ = ݊˛ · яܸ · ψ · Ƚ · ˃ · 𝑤˗ ,                                (3.2) 

ɝɞɟ ݊˛ − ɱɢɫɥɨ  ɲɧɟɤɨɜ, ݊˛ = ͳ; 

 яܸ − ɨɛɴёɦ ɨɞɧɨɣ ɹɱɟɣɤɢ ɲɧɟɤɚ, ɦ3; 

 ψ − ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɹɱɟɟɤ, ψ = Ͳ,ͳ − Ͳ,ʹͷ; 

 Ƚ −ɱɢɫɥɨ ɹɱɟɟɤ ɲɧɟɤɚ, ɪɚɜɧɨɟ ɱɢɫɥɭ ɡɚɯɨɞɨɜ ɲɧɟɤɚ, Ƚ =6; 

 ɚ− ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɫɧɟɝɚ ɩɪɢ ɟɝɨ ɫɪɟɡɚɧɢɢ ɢɡ ɩɪɟɞɟɥɶɧɨ ɭɩɥɨɬɧёɧɧɨɝɨ 

ɦɚɫɫɢɜɚ ɜ ɡɚɛɨɟ, ɚ=0,7-1,0 (ɭɱɢɬɵɜɚɹ ɩɨɫɥɟɞɭɸɳɟɟ ɩɪɟɫɫɨɜɚɧɢɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ; 

 𝑤˗ − ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɲɧɟɤɚ, ɪɚɞ/ɫ. 

Ɋɚɫɱёɬɧɵɣ ɨɛɴёɦ ɹɱɟɣɤɢ ɲɧɟɤɚ ɮɪɟɡɵ яܸ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ 

ɨɛɴёɦ ɜ ɡɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɥɨɩɚɫɬɟɣ ɧɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɟɪɟɧɨɫɚ ɦɚɫɫ 

ɫɧɟɝɚ [2]: 

                                                        яܸ =π(ܴଶː − ܴଶ˅ሻʑ˛ἑ/ 𝛼,                                  (3.3) 
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ɝɞɟ ʑ˛ – ɲɢɪɢɧɚ ɨɞɧɨɝɨ ɲɧɟɤɚ ɮɪɟɡɵ, ɦ; ἑ −ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɛɴёɦ, ɡɚɩɨɥɧɟɧɧɵɣ ɥɨɩɚɫɬɹɦɢ ɲɧɟɤɚ, ἑ =0,92-

0,95; яܸ =3,14(Ͳ,Ͷʹଶ − Ͳ,ͳଶሻͲ,Ͷ · Ͳ,ͻͷ/ ͸ = Ͳ,Ͳ͵, 

ɉɪɢ ɪɚɛɨɬɟ ɧɢɠɧɟɣ ɮɪɟɡɵ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɧɚ ɫɪɟɡɚɧɢɟ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɦɚɫɫ ɫɧɟɝɚ (ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ) ɢ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥ ɬɪɟɧɢɹ ɜ 

ɦɟɯɚɧɢɡɦɚɯ ɪɨɬɨɪɚ ɢ ɫɢɥɨɜɨɣ ɩɟɪɟɞɚɱɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɭɱɟɫɬɶ ɱɟɪɟɡ ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ. ɉɨɥɟɡɧɭɸ ɦɨɳɧɨɫɬɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ 

ɫɭɦɦɚɪɧɭɸ ɪɚɛɨɬɭ, ɫɨɜɟɪɲɚɟɦɭɸ ɥɨɩɚɫɬɶɸ ɡɚ ɨɞɢɧ ɩɨɥɧɵɣ ɨɛɨɪɨɬ ɮɪɟɡɵ. 

ɉɨɥɟɡɧɚɹ ɪɚɛɨɬɚ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɲɧɟɤɨɦ ɜ ɡɚɛɨɟ, Ⱦɠ [2]: 

                                             А=4ккଵ′ ௏ˏ ோːʑ˛௪˗𝛼 ,                                             (3.4) 

ɝɞɟ к – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɝɨɥ ɪɟɡɚɧɢɹ (ɤ=1,0-2,5);        кଵ′ - ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɟɡɚɧɢɸ ɫɧɟɝɚ, кଵ′ =40000-50000 ɉɚ 

Ⱥ=4·2·45000·
ଵ,ସ·଴,ସଶ·଴,ସଵ଴,ସ଻·଺ =1348 Ⱦɠ. 

      ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɢɧɬɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ: 

n = 0 - 120 ɦɢɧ -1. 

ɉɪɢɧɢɦɚɟɦ  n = 100 ɦɢɧ-1. 

      ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɢɧɬɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ: 

                                   Q = 60(πD2/4)ntφC = 47,1D2ntφC,                             (3.5) 

ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɬɪɚɧɫɩɨɪɬёɪɚ, φ = 0,2; 

  ɋ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɝɥɚ ɧɚɤɥɨɧɚ ɬɪɚɧɫɩɨɪɬёɪɚ. ȼ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɝɨɥ ɪɚɜɟɧ ɧɭɥɸ, ɚ ɋ = 1. 

      ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɢɧɬɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɞɨɫɬɢɝɚɟɬ: 

Q = 47,10,32021000,3200,21 = 31 ɦ3/ɱ. 

      Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɜɢɧɬɨɜɨɝɨ ɲɧɟɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ [2]: 

                                               P = (QgȖLw)/(3,6106ή),                                       (3.6) 

ɝɞɟ Q – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɦ3/ɱ; 
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     g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, g = 9,81 ɦ/ɫ2; 

     Ȗ - ɩɥɨɬɧɨɫɬɶ ɫɧɟɠɧɨɣ ɦɚɫɫɵ, ɤɝ/ɦ3;  

    w – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɧɟɠɧɨɣ ɦɚɫɫɵ, w = 1,3; 

    ή - ɄɉȾ ɩɪɢɜɨɞɚ, ή = 0,25. 

P = (319,8135021,3)/(3,61060,25) = 0,3 ɤȼɬ. 

       3.1.2 Ɋɚɫɱёɬ ɲɧɟɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬёɪɚ ɫɧɟɝɚ [2] 

      Ⱦɢɚɦɟɬɪ ɥɟɧɬɨɱɧɨɣ ɮɪɟɡɵ – D = 220 ɦɦ. 

      Ⱦɥɢɧɚ ɪɚɛɨɱɟɣ ɡɨɧɵ ɮɪɟɡɵ – L = 2 ɦ. 

      ɒɚɝ ɜɢɧɬɚ ɩɪɢɧɢɦɚɟɦ – t = D = 220 ɦɦ. 

     ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɢɧɬɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ: 

n = 50 - 150 ɦɢɧ -1. 

     ɉɪɢɧɢɦɚɟɦ  n = 150 ɦɢɧ-1. 

     ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɢɧɬɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ [2]: 

                              Q = 60(πD2/4)ntφC = 47,1D2ntφC,                                 (3.7) 

ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɬɪɚɧɫɩɨɪɬёɪɚ, φ = 0,2; 

      ɋ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɝɥɚ ɧɚɤɥɨɧɚ ɬɪɚɧɫɩɨɪɬёɪɚ. ȼ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɝɨɥ ɪɚɜɟɧ 350, ɚ ɋ = 0,3. 

     ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɢɧɬɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɞɨɫɬɢɝɚɟɬ: 

Q = 47,10,42021500,4200,20,3 = 31,4 ɦ3/ɱ. 

     Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɧɚɤɥɨɧɧɨɝɨ ɜɢɧɬɨɜɨɝɨ ɲɧɟɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                              P = (QgȖLw)/(3,6106ή);                                          (3.8) 

ɝɞɟ Q – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɦ3/ɱ; 

      g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, g = 9,81 ɦ/ɫ2; 

      Ȗ – ɩɥɨɬɧɨɫɬɶ ɫɧɟɠɧɨɣ ɦɚɫɫɵ, ɤɝ/ɦ3; 

      w – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɧɟɠɧɨɣ ɦɚɫɫɵ, w = 1,3; 

      ή – ɄɉȾ ɩɪɢɜɨɞɚ, ή = 0,25. 

P = (31,49,8135021,3)/(3,61060,25) = 0,31 ɤȼɬ. 
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       3.1.3 Ɋɚɫɱёɬ ɲɧɟɤɚ ɩɢɬɚɬɟɥɹ ɩɥɚɜɢɥɶɧɨɝɨ ɛɭɧɤɟɪɚ. 

       ȼɧɭɬɪɟɧɧɢɣ ɪɚɞɢɭɫ ɤɨɥɶɰɚ [3]: 

ଵݎ                                                              = 𝑎௖ሺ஼−௖ሻ,                                             (3.9) 

ɝɞɟ ɚ – ɲɢɪɢɧɚ ɝɟɥɢɤɨɢɞɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɥɨɩɚɫɬɢ: 

                                                                   ɚ=
஽−ௗଶ                                                   (3.10) 

ɚ=(220-70)/2=75 ɦɦ 

C – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɜɢɧɬɨɜɨɣ ɥɢɧɢɢ ɩɨ ɧɚɪɭɠɧɨɦɭ ɞɢɚɦɟɬɪɭ [3]: 

                                                   ɋ=√ߨଶܦଶ + ℎଶ,                                                   (3.11) 

ɝɞɟ h – ɲɚɝ ɜɢɧɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

ɋ=√͵,ͳͶଶʹʹͲଶ + ʹʹͲଶ=724 ɦɦ ݎଵ = ଻ହ·଻଴ሺଶଶ଴−଻଴ሻ=35 ɦɦ 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɤɨɥɶɰɚ: ܴଵ = ͵ͷ + ͹ͷ = ͳͳͲ ˏˏ 

ɍɝɨɥ ɜɵɪɟɡɚ ɫɟɤɬɨɪɚ: 

α=ሺଶ·ଷ,ଵସ·ଵଵ଴−଻ଶସሻଷ଺଴˚ଶ·ଷ,ଵସ·ଵଵ଴ =16˚ 

Ʉ ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɝɟɥɢɤɨɢɞɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɧɨɫɹɬ: 

– ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ; 

– ɧɚɩɪɚɜɥɟɧɢɟ ɧɚɜɢɜɤɢ; 

– ɲɚɝ. 

Ƚɟɨɦɟɬɪɢɹ ɝɟɥɢɤɨɢɞɚ ɨɩɢɫɵɜɚɟɬɫɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦɢ ɭɪɚɜɧɟɧɢɹɦɢ: 

х=U cosV; 

                                                            y=U sinV;                                                    (3.12) 

z=HV, 

ɝɞɟ U, V, H – ɩɚɪɚɦɟɬɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɩɨɥɹɪɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ. 

Н=
ℎଶ𝜋 
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ɉɚɪɚɦɟɬɪɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ (3.12) ɩɨɥɧɨɫɬɶɸ ɨɩɢɫɵɜɚɟɬ ɝɟɥɢɤɨɢɞɚɥɶɧɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɜ ɬɪёɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

Ⱦɥɹ ɝɟɥɢɤɨɢɞɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɞɧɨɣ ɥɨɩɚɫɬɢ ɫ D=480 ɦɦ, h=320 ɦɦ 

ɭɪɚɜɧɟɧɢɹ (3.12) ɩɪɢɦɭɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

х=ܴ஻ܿݏ݋φ 

y=ܴ஻ݏ𝑖݊φ 

z=
𝜑𝜋 ʹ͵Ͳ, 

ɝɞɟ ܴ஻ – ɪɚɞɢɭɫ ɜɢɧɬɨɜɨɣ ɥɢɧɢɢ, ɨɛɪɚɡɭɸɳɟɣ ɝɟɥɢɤɨɢɞɚ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɩɪɟɞɟɥɚɯ 

0≤ܴ஻≤240; 

φ – ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɪɚɞɢɭɫ ɜɟɤɬɨɪɚ ɜɨɤɪɭɝ ɨɫɢ (0≤φ≤2π) 

 

Ɋɢɫɭɧɨɤ 9 – Ʌɨɩɚɫɬɶ ɲɧɟɤɚ 

 

Ɋɢɫɭɧɨɤ 10 – ɒɧɟɤ ɩɢɬɚɬɟɥɹ ɛɭɧɤɟɪɚ 
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Ⱦɢɚɦɟɬɪ ɠёɥɨɛɚ ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ ɜɵɛɢɪɚɸɬ, ɱɬɨɛɵ ɡɚɡɨɪ ɦɟɠɞɭ ɧɢɦ ɢ 

ɥɨɩɚɫɬɹɦɢ ɲɧɟɤɚ ɛɵɥ ɦɢɧɢɦɚɥɶɧɵɦ, ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɭɫɥɨɜɢɟ 

ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ, ɚ ɬɚɤɠɟ ɧɟ ɞɨɩɭɫɤɚɬɶ ɟɝɨ 

ɡɚɤɥɢɧɢɜɚɧɢɹ. 

ȼ ɲɧɟɤɨɜɵɯ ɬɪɚɧɫɩɨɪɬёɪɚɯ ɫ ɦɚɥɵɦ ɧɚɤɥɨɧɨɦ, ɠёɥɨɛ ɢɡɝɨɬɚɜɥɢɜɚɸɬ 

ɨɬɤɪɵɬɵɦ, ɥɢɛɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɴёɦɧɵɟ ɤɪɵɲɤɢ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɭɩ ɤ 

ɲɧɟɤɭ ɢ ɩɪɨɬɨɥɤɧɭɬɶ ɡɚɫɬɪɹɜɲɢɣ ɦɚɬɟɪɢɚɥ. 

ɀёɥɨɛ ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɥɢɫɬɨɜɨɣ ɦɚɪɤɢ ɋɬ.3. 

Ɍɨɥɳɢɧɚ ɥɢɫɬɚ ɫɨɫɬɚɜɥɹɟɬ 4 ɦɦ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɠёɥɨɛɚ ɩɢɬɚɬɟɥɹ ɛɭɧɤɟɪɚ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɜɵɪɚɠɟɧɢɣ 

[3]: 

ȼɵɫɨɬɚ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ: 

                                                        h = ஽ଶ + ʹͲ,                                                      (3.13) 

ɝɞɟ D – ɞɢɚɦɟɬɪ ɜɢɧɬɚ ɥɨɩɚɫɬɢ ɲɧɟɤɚ. 

h=ʹʹͲ/ʹ + ʹͲ =130 ɦɦ. 

Ɋɚɡɦɟɪ ɩɪɢёɦɧɨɝɨ ɥɸɤɚ ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 

ɞɢɚɦɟɬɪɭ ɠёɥɨɛɚ. 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɨɬɨɤɚ ɦɚɬɟɪɢɚɥɚ:                                                                ˒ܨ ˑ˕.=𝜋஽మସ = ψ, ˏଶ                                            (3.14) 

ɝɞɟ D – ɞɢɚɦɟɬɪ ɥɨɩɚɫɬɢ ɲɧɟɤɚ,  ψ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɠёɥɨɛɚ ɲɧɟɤɨɜɨɝɨ 

ɩɢɬɚɬɟɥɹ. ˒ܨ ˑ˕.=ଷ,ଵସ·଴,ଶଶమସ = Ͳ,Ͳ͵͹ ˏଶ 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɤɨɧɜɟɣɟɪɟ, ɦ/ɫ: 

                                                    V=
ௌ·௡˅଺଴ ,                                                 (3.15) 

ɝɞɟ S – ɲɚɝ ɜɢɧɬɚ, ɦ; 

      ݊˅ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɢɧɬɚ, ɨɛ/ɦɢɧ. 

V=
଴,ଶଶ·ଵହ଴଺଴ =0,55 ɦ/ɫ. 
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3.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢɜɨɞɚ ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ. 

Ɇɨɳɧɨɫɬɶ ɧɚ ɜɚɥɭ ɲɧɟɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬёɪɚ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɩɨɞɴёɦ 

ɦɚɬɟɪɢɚɥɚ, ɩɪɟɨɞɨɥɟɧɢɟ ɬɪɟɧɢɹ ɦɟɠɞɭ ɫɧɟɠɧɵɦɢ ɦɚɫɫɚɦɢ ɢ ɜɧɭɬɪɟɧɧɢɦɢ 

ɫɬɟɧɤɚɦɢ ɠёɥɨɛɚ, ɚ ɬɚɤɠɟ ɧɚ ɬɪɟɧɢɟ ɜ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɨɩɨɪɚɯ [3]. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɞɴёɦɭ ɦɚɬɟɪɢɚɥɚ, ɪɚɜɧɨɟ ɩɪɨɞɨɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɟɝɨ 

ɦɚɫɫɵ [3]:                                                         ଵܹ =q·L·sinβ=q·H,                                            (3.16) 

ɝɞɟ q=
ʞଷ,଺·௏ = ଺଴·ʞଷ,଺·ௌ·௡˅ – ɩɨɝɨɧɧɚɹ ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ; 

      V – ɨɫɟɜɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɫɧɟɠɧɵɯ ɦɚɫɫ ɩɨ ɠёɥɨɛɭ, ɦ/ɫ; 

      ɉ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɜɟɣɟɪɚ, ˏଷ/˚; 

      L – ɞɥɢɧɚ ɤɨɧɜɟɣɟɪɚ, ɦ; β – ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɨɧɜɟɣɟɪɚ; 

      H – ɜɵɫɨɬɚ ɩɨɞɴёɦɚ, ɦ. 

q=
଺଴·ଷଵ,ସଷ,଺·଴,ଶଶ·ͳͲͷ = ʹʹ͸ 

ଵܹ =226·2·sin35=259 H 

Ɇɨɳɧɨɫɬɶ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɞɴёɦɭ ɦɚɬɟɪɢɚɥɚ:                                                              ଵܲ = ௐభ·௏ଵ଴଴଴ , кʑ˕;                                                 (3.17) 

ଵܲ = ʹͷͻ · Ͳ,ͷͷͳͲͲͲ = Ͳ,ͳͶ кʑ˕ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɨ ɠёɥɨɛ, ɇ:                                                      ଶܹ = ݍ · ݈ˉ · ˔osȾ=q·ܮ௥·𝑓 ,                                    (3.18) 

ɝɞɟ 𝑓  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɨ ɠёɥɨɛ ɩɢɬɚɬɟɥɹ, 𝑓  .௥ – ɞɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɦɚɬɟɪɢɚɥɚ, ɦ. ଶܹ=31,4·2·0,4=25,12 ɇܮ        ;0,6…0,3=

Ɇɨɳɧɨɫɬɶ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɨ ɠёɥɨɛ:                                                         ଶܲ = ௐమ·௏ଵ଴଴଴ , кʑ˕;                                           (3.19) 

ଶܲ = ʹͷ,ͳʹ · Ͳ,ͷͷͳͲͲͲ = Ͳ,Ͳͳ кʑ˕ 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɨ ɜɢɧɬ: 

                                              ଷܹ=( ଵܹ+ ଶܹሻ·𝑓 ·𝜋஽మௌ , H,                                  (3.20) 

ɝɞɟ 𝑓  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɨ ɜɢɧɬ, 𝑓 =0,5…0,8. 

ଷܹ=(ʹͷͻ+25,12)·0,6 ·
ଷ,ଵସ·଴,ଶଶమ଴,ଶଶ =117,76 ɇ 

Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɜɢɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɬɟɪɢɚɥɚ: 

                                                  ଴ܸ=𝜋·𝑧బ·௡˅ଷ଴ , ɦ/ɫ,                                                (3.21) 

ɝɞɟ 𝑧଴ – ɪɚɞɢɭɫ ɩɪɢɥɨɠɟɧɢɹ ɭɫɢɥɢɹ ଷܹ, ɦ. 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɪɚɞɢɭɫɚ 𝑧଴:                                                      𝑧଴ =  ௢·஽ଶ,                                             (3.22)ܭ

ɝɞɟ ܭ௢=0,7…0,9. 𝑧଴ = Ͳ,ͺ·଴,ଶଶଶ =0,88 ɦ 

଴ܸ=
ଷ,ଵସ·଴,଼଼·ଵହ଴ଷ଴ =13,86 ɦ/ɫ 

Ɇɨɳɧɨɫɬɶ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɨ ɜɢɧɬ: 

                                                      ଷܲ = ௐయ·௏𝑜ଵ଴଴଴ , кʑ˕                                                   (3.23) 

ଷܲ = ଵଵ଻,଻଺·ଵଷ,଼଺ଵ଴଴଴ = ͳ,͸͵ ɤȼɬ 

  ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɧɢɸ ɜ ɩɨɞɜɟɫɧɵɯ ɩɨɞɲɢɩɧɢɤɚɯ, ɇ: 

                                             ସܹ = ܴସ · ܮ · ஽యௌ ,                                         (3.24) 

ɝɞɟ ܴସ=1200 – 1500 ɇ/ˏଷ – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɪɟɞɜɢɠɟɧɢɸ. 

ସܹ = ͳͶͲͲ · ʹ · ଴,ଶଶయ଴,ଶଶ  =135 ɇ 

Ɇɨɳɧɨɫɬɶ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɟɧɢɹ ɜ ɩɨɞɜɟɫɧɵɯ ɩɨɞɲɢɩɧɢɤɚɯ:                                                             ସܲ = ௐర·௏ଵ଴଴଴ , кʑ˕;                                             (3.25) 

ସܲ = ͳ͵ͷ · Ͳ,ͷͷͳͲͲͲ = Ͳ,Ͳ͹ кʑ˕ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɧɢɹ ɜ ɭɩɨɪɧɵɯ ɩɨɞɲɢɩɧɢɤɚɯ: 
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                                                   ହܹ=
ሺௐభ+ௐమሻௌ ·D·𝑓௢,                                         (3.26) 

ɝɞɟ 𝑓௢ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɝɪɭɡɚ ɨ ɩɨɞɲɢɩɧɢɤ. 

ହܹ=
ଶହଽ+ଶହ,ଵଶ଴,ଶଶ ·0,22·0,03=8,52 ɇ 

Ɇɨɳɧɨɫɬɶ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɬɪɟɧɢɹ ɜ ɭɩɨɪɧɵɯ ɩɨɞɲɢɩɧɢɤɚɯ:                                                         ହܲ = ௐఱ·௏˅ଵ଴଴଴ , кʑ˕;                                               (3.27) 

ହܲ = ଼,ହଶ·଴,ହହଵ଴଴଴ = Ͳ,ͲͲͶ кʑ˕. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɜ ɫɧɟɠɧɵɯ ɦɚɫɫɚɯ: 

                                          ଺ܹ = ሺଵ−ோమሻ·௤·௅·𝜋·஽·௙˅ௌ  , H                                (3.28) 

ɝɞɟ ܴଶ – ɫɤɨɪɨɫɬɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. ܴଶ =0,6-0,7. (ɉɨ ɨɩɵɬɧɵɦ 

ɞɚɧɧɵɦ). 

଺ܹ = ሺଵ−଴,଺ହሻ·ଷଵ,ସ·ଶ·ଷ,ଵସ·଴,ଶଶ·଴,଺଴,ଶଶ  = 41 ɇ 

Ɇɨɳɧɨɫɬɶ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɜ ɫɧɟɠɧɵɯ 

ɦɚɫɫɚɯ, ɤȼɬ: 

                                                         ଺ܲ = ௐల·௏𝑜ଵ଴଴଴ ;                                                  (3.29) 

଺ܲ = Ͷͳ · ͳ͵,ͺ͸ͳͲͲͲ = Ͳ,ͷ͸ кʑ˕ 

Ɉɛɳɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɜɚɥɭ ɜɢɧɬɚ:                                                         ܲ˅ = ଵܲ + ଶܲ + ଷܲ + ସܲ + ହܲ + ଺ܲ;                         (3.30) ܲ˅ =0,14+0,01+1,63+0,07+0,004+0,56=2,41 ɤȼɬ 

ɂɫɯɨɞɹ ɢɡ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɜɚɥɭ ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ ɜɵɛɢɪɚɟɦ 

ɝɢɞɪɨɦɨɬɨɪ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ Ƚ15-23ɇ (ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ – 3,2 ɤȼɬ, 

ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ – 38,4 ɥ/ɦɢɧ). 
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Ɋɢɫɭɧɨɤ 11 – Ƚɢɞɪɨɦɨɬɨɪ ɚɫɤɢɚɥɶɧɨ - ɩɨɪɲɧɟɜɨɣ 

3.2 Ɋɚɫɱёɬ ɦɨɳɧɨɫɬɢ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ݉ = ͳͲͲͲͲ кˆ – ɦɚɫɫɚ ɫɧɟɝɚ ˔˔ːˈˆ˃ = ʹ,ͳ кʓˉ/ሺкˆ · Кሻ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɫɧɟɝɚ; 𝜆˔ːˈˆ˃=335 ɤȾɠ/ɤɝ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɩɥɚɜɥɟɧɢɹ ɫɧɟɝɚ; ˔˔ːˈˆ˃ = Ͷ, ʹ кʓˉ/ሺкˆ · Кሻ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɜɨɞɵ; 

q=45200 ɤȾɠ/ɤɝ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ. 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ [4]: 

                                                              Q=ܳଵ + ܳଶ + ܳଷ,                                        (3.31) 

ɝɞɟ ܳଵ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɧɚɝɪɟɜɚ ɫɧɟɠɧɵɯ ɦɚɫɫ ɨɬ ɦɢɧɭɫ  

15 ˚ɋ ɞɨ 0 ˚ɋ;         ܳଶ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɥɚɜɥɟɧɢɹ ɫɧɟɠɧɵɯ ɦɚɫɫ; 

      ܳଷ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɧɚɝɪɟɜɚ ɜɨɞɵ ɨɬ 0 ˚ɋ ɞɨ +5 ˚ɋ. ܳଵ =m· ˔˔ːˈˆ˃∆T=10000·2,1·(0+15)=315000 ɤȾɠ=87,5 ɤȼɬ.                                  (3.32) ܳଶ = 𝜆m=335·10000=3517500 ɤȾɠ=977 ɤȼɬ.                                                         (3.33) ܳଵ = ݉·˔˅ˑˇы∆T=10000·4,2·(5-0)=219817,5ɤȾɠ=61 ɤȼɬ. 

Q=315000+3517500+219817=4052317 ɤȾɠ=1125 ɤȼɬ. 

Ɍɟɩɥɨɬɚ, ɩɨɥɭɱɚɟɦɚɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ [4]: 
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                                                               Q=q݉ଵ,                                                     (3.34) 

ɝɞɟ ݉ଵ – ɦɚɫɫɚ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ. 

                                                       ݉ଵ = ଵ݉ (3.35)                                                       ;ݍ/ܳ =4052317/45200=89,65 ɤɝ=148,8 ɥ. 

 

 

Ɋɢɫɭɧɨɤ 12 – Ƚɪɚɮɢɤ ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɨɜ 

 

3.2.1 Ɋɚɫɱёɬ ɬɟɩɥɨɩɨɬɟɪɶ ɛɭɧɤɟɪɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ʡː= - 15 ˚ɋ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; ʡ˅ = ͷ ˚ɋ – ɬɟɦɩɟɪɚɬɭɪɚ ɬɚɥɨɣ ɜɨɞɵ ɜɧɭɬɪɢ ɛɭɧɤɟɪɚ; 

S=50 ɦ2 – ɩɥɨɳɚɞɶ ɫɬɟɧɨɤ ɛɭɧɤɟɪɚ; 𝞴=16 ȼɬ/(ɦ °ɋ) – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ; 𝞴=0,3 ȼɬ/(ɦ °ɋ) – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ;  σ=0,004 ɦ – ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ ɛɭɧɤɟɪɚ; 

σ=0,01 ɦ – ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ (ɩɟɧɨɩɨɥɢɭɪɟɬɚɧ). 
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Ɋɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɱɟɪɟɡ ɫɬɟɧɤɢ ɛɭɧɤɟɪɚ [4]:  

                                           Q=
ଵோሺʡ˅−ʡːሻௌ ,                                      (3.36) 

 

ɝɞɟ R – ɬɟɩɥɨɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɟɧɤɢ ɛɭɧɤɟɪɚ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɢ ɭɬɟɩɥɢɬɟɥɹ 

ɢɡ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ. 

                                                                      R=
𝜎𝜆,                                       (3.37) ܴଵ = Ͳ,ͲͲͶ/ͳ͸ = Ͳ,ͲͲʹͷ ɦ² °ɋ / ȼɬ – ɬɟɩɥɨɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ; ܴଶ = Ͳ,Ͳͳ/Ͳ,͵ = Ͳ,Ͳ͵ ɦ² °ɋ / ȼɬ – ɬɟɩɥɨɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ. ܴˑ˄˜.=ܴଵ + ܴଶ=0,0025+0,03=0,3025 ɦ² °ɋ / ȼɬ. 

 Q =
ଵ଴,ଷ଴ଶହሺହ−ሺଵ଴ሻሻହ଴ = ʹͶ͹ͻ ʑ˕.                            

3.3 Ɍɪɟɛɭɟɦɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ. 

Ɍɪɟɛɭɟɦɭɸ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɬɪеɛ
meP ɞɜɢɝɚɬɟɥɹ ɨɩɪɟɞɟɥɹɸɬ ɢɡ 

ɭɫɥɨɜɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, ɬ.ɟ. ɢɡ ɛɚɥɚɧɫɚ 

ɦɨɳɧɨɫɬɢ [5]: 

                                                
max( )

w a

me

ɬɪ ɫ

F F V
P

k




 




                                            (3.38) 

ɝɞɟ, Fψ – ɫɢɥɚ ɞɨɪɨɠɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 

       Fw – ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ;         𝑎ܸ௠𝑎௫ = ͺͲ кˏ/˚– ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ; 

      ɬɪ  – ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ ɧɚ ɪɟɠɢɦɟ ɞɜɢɠɟɧɢɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɞɥɹ 

ɧɟɩɨɥɧɨɩɪɢɜɨɞɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɟɣ – ɬɪ = 0,88…95; 

      kc – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɜɨɡɞɭɯɨɨɱɢɫɬɢɬɟɥɟ, 

ɝɥɭɲɢɬɟɥɟ, ɪɚɞɢɚɬɨɪɟ, ɤɨɦɩɪɟɫɫɨɪɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɚɯ – kc=0,75...0,95, 

ɩɪɢɧɢɦɚɟɦ ɬɪ = 0,92, kc=0,9. 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɞɨɪɨɠɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ [5]: 

 

                                                   ψ௩=(𝑓଴+7·ͳͲ−଺· 𝑎ܸ௠𝑎௫ଶ)                                      (3.39) 

 ψ௩=0,03. 

           Ɉɩɪɟɞɟɥɹɟɦ ɜɟɫ ɚɜɬɨɦɨɛɢɥɹ: 

                                                            a aG m g  ,                                                  (3.40)   ˆˇˈ ݉𝑎=22500 ɤɝ – ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ; 

       g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, g = 10 ɦ/ɫ. ܩ𝑎 = ʹ,ʹͷ · ͳͲହ ʜ   

         Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ: 

                                                       
2

max

2

ɜ a
v

V
q

 
                                                  (3.41) 

ɝɞɟ ߩ˅ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ρɜ =1,25 ɤɝ/ɦ 

௩ݍ  = ͵Ͳͺ,͸Ͷʹ кˆˏ · ˔ଶ 

      

   Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɞɨɪɨɠɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ [5]: 

ψܨ 𝑎·ψ௩;                                                     (3.42)ܩ=ψܨ                                                          = Ͷ,ͺʹͺ · ͳͲଷ ʜ 

       ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ: 

௫·𝐴ܥ=௪ܨ                                                            ·             ௩,                                                 (3.43)ݍ

ɝɞɟ ɋx – ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɬɟɤɚɟɦɨɫɬɢ, ɞɥɹ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ – ɋx =0,6…0,9;  

      А – ɩɥɨɳɚɞɶ ɥɨɛɨɜɨɝɨ ɫɟɱɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, А=5,6. ܨ௪ = Ͳ,ͺ · ͷ,͸ · ͵Ͳͺ,͸Ͷʹ = ͳ,͵ͺ͵ · ͳͲଷ ʜ 

Ɍɪɟɛɭɟɦɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ: 

                                                  ௠ܲ௘ = ሺிψ+ிೢ ሻ·௏𝑎𝑚𝑎ೣ
ɬɪ ·௞𝑐                                              (3.44) 

௠ܲ௘ = ͳ,͸͵ͳ · ͳͲହ ʑ˕; 
 

ɉɪɢɧɢɦɚɟɦ ɞɜɢɝɚɬɟɥɶ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ: 
 ௠ܲ௘ = ͳ͸Ͷ кʑ˕  
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3.4 Ɋɚɫɱɟɬ ɤɨɪɨɛɤɢ ɨɬɛɨɪɚ ɦɨɳɧɨɫɬɢ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɨɱɧɵɟ ɪɟɠɢɦɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɫɨ ɫɬɨɪɨɧɵ ɞɜɢɝɚɬɟɥɹ: 

1) Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ Nɟ = 164 ɤȼɬ; 

2) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ Mɟ = 396 ɇ∙ɦ; 

3) Ɇɚɤɫɢɦɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ nɟ = 2400 ɨɛ/ɦɢɧ 

4) ɑɚɫɬɨɬɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɤɪɭɬɹɳɟɦ ɦɨɦɟɧɬɟ neT = 1700 ɨɛ/ɦɢɧ.  

Ɉɬɧɨɲɟɧɢɟ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ 

ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ U =1,67 , ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ: 

neTɤɨɥ.ɜ. = 1700 ɨɛ/ɦɢɧ, 

nɩɪɨɦ.ɜ. = 1017 ɨɛ/ɦɢɧ. 

ɄɉȾ ɩɟɪɟɞɚɱɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,88. 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɜ ɡɭɛɱɚɬɨɦ ɡɚɰɟɩɥɟɧɢɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ ɫ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɲɟɫɬɟɪɧɟɣ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɩɪɢɧɢɦɚɟɬɫɹ U = 1, ɚ ɩɟɪɟɞɚɬɨɱɧɨɟ 

ɨɬɧɨɲɟɧɢɟ ɜ ɡɭɛɱɚɬɨɦ ɡɚɰɟɩɥɟɧɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɲɟɫɬɟɪɧɢ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɫ 

ɤɨɥɟɫɨɦ ɤɨɪɨɛɤɢ ɨɬɛɨɪɚ ɦɨɳɧɨɫɬɢ U = 2, ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ, 

ɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɤɨɪɨɛɤɭ 

ɨɬɛɨɪɚ ɦɨɳɧɨɫɬɢ. ɉɪɨɢɡɜɟɞёɦ ɪɚɫɱёɬ ɷɬɨɝɨ ɡɭɛɱɚɬɨɝɨ ɡɚɰɟɩɥɟɧɢɹ. 

ȼɯɨɞɧɨɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɩɨɞɚɜɚɟɦɵɣ ɧɚ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ ɤɨɪɨɛɤɢ ɨɬɛɨɪɚ 

ɦɨɳɧɨɫɬɢ ɩɪɢɧɢɦɚɟɬɫɹ Ɍɪ = 115 ɇ∙ɦ. 

 

 

3.4.1 Ɋɚɫɱɟɬ ɡɭɛɱɚɬɨɝɨ ɡɚɰɟɩɥɟɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

 

3.4.2 Ɋɚɫɱɟɬ ɡɭɛɱɚɬɨɝɨ ɡɚɰɟɩɥɟɧɢɹ 

 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ 

[6]. 

Ɇɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɪɢɛɥɢɠɟɧɧɨ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

                                                  aw ≥ k(Tp)
1/3,                                                  (3.45) 
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ɝɞɟ Tɪ – ɦɨɦɟɧɬ ɩɨɞɚɜɚɟɦɵɣ ɧɚ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ, ɇɦ; 

      k = 19 … 21 – ɞɥɹ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 

ɉɪɢɧɢɦɚɟɦ k = 21; 

aw ≥ 21(115)1/3  = 102,207 ɦɦ. 

ɉɪɢɧɢɦɚɟɦ aw = 100 ɦɦ. 

ɒɢɪɢɧɚ ɡɭɛɱɚɬɨɝɨ ɜɟɧɰɚ: 

                                                   b2 =baaw,                                                     (3.46) 

                                                   b1 = 1,12b2,                                                  (3.47) 

ɝɞɟ ba = 0,25 – 0,315 – ɤɨɷɮɮɢɰɢɟɧɬ ɲɢɪɢɧɵ 

       b2 = 0,315100 = 31,5 ɦɦ; 

       b1 = 1,12∙31,5 = 35,28 ɦɦ. 

Ɇɨɞɭɥɶ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ: 

                                             mmax = 2aw / (17(u+1));                                    (3.48) 

mmax = 2100/(17(2+1)) = 3,9215. 

m < mmax 

ɉɪɢɧɢɦɚɟɬɫɹ ɦɨɞɭɥɶ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ m = 3. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɡɭɛɶɟɜ: 

 min = arcsin(3,5m/b2);    (3.49) 

min =  arcsin(3,53/31,5) = 19,47. 

ɋɭɦɦɚɪɧɨɟ ɱɢɫɥɨ ɡɭɛɶɟɜ: 

 z = 2aw cosmin/m;        (3.50) 

z = 2100cos(19,47)/3 = 63,573. 

          ɉɪɢɧɢɦɚɟɦ z = 63. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɝɥɚ ɧɚɤɥɨɧɚ ɡɭɛɶɟɜ: 

  = arcos[zm/(2aw)];          (3.51) 

 = arccos[633/(2100)] = 21,21. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɦɟɳɟɧɢɹ: 

x = 0, ɬɚɤ ɤɚɤ z > 17. 
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ɉɚɪɚɦɟɬɪɵ ɢɫɯɨɞɧɨɝɨ ɤɨɧɬɭɪɚ ɩɨ ȽɈɋɌ 13755-81 

ɍɝɨɥ ɝɥɚɜɧɨɝɨ ɩɪɨɮɢɥɹ: 

α = 20. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɵɫɨɬɵ ɝɨɥɨɜɤɢ ɡɭɛɚ: 

ha = 1 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɞɢɚɥɶɧɨɝɨ ɡɚɡɨɪɚ ɜ ɩɚɪɟ ɢɫɯɨɞɧɵɯ ɤɨɧɬɭɪɨɜ: 

c = 0,25. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɟɥ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ ɢ ɤɨɥɟɫɚ. 

ɑɢɫɥɨ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ: 

                                                 z1 = z /(U+1)                                                   (3.52) 

z1 = 63/(2+1) = 21    

ɑɢɫɥɨ ɡɭɛɶɟɜ ɤɨɥɟɫɚ: 

                                            z2 = z - z1;                                                         (3.53) 

z2 = 63 - 21 = 42.  

Ɏɚɤɬɢɱɟɫɤɨɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ: 

                                                  Uɮ = z2/z1;                                                    (3.54) 

Uɮ = 42/21 = 2.  

 

 

3.4.3 Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɭɦɦɵ ɫɦɟɳɟɧɢɣ: 

 x = x1 + x2;          (3.55) 

x = 0 + 0 = 0. 

ɍɝɨɥ ɩɪɨɮɢɥɹ: 

 t = arctg (tg/cos); (3.56) 

t = arctg(tg20/cos21,21) = 21,08. 

ɍɝɨɥ ɡɚɰɟɩɥɟɧɢɹ: 

                                 inv tw = [(2xΣtg)/(z1+z2)]+inv t                                (3.57) 

Ɍɚɤ ɤɚɤ x =  0, ɬɨ ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ: 
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tw = t = 21,08. 

Ⱦɟɥɢɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ: 

ɲɟɫɬɟɪɧɢ:                                             d1 = 2aw/(u+1);                                           (3.58) 

ɤɨɥɟɫɚ:                                                  d2 = 2awu/(u+1)                                          (3.59) 

ɲɟɫɬɟɪɧɢ: d1 = 2100/(2+1) = 66,67 ɦɦ; 

ɤɨɥɟɫɚ: d2 = 21002/(2+1) = 133,33 ɦɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɨɫɩɪɢɧɢɦɚɟɦɨɝɨ ɫɦɟɳɟɧɢɹ: 

 y = (aw – a)/m;  (3.60) 

ɲɟɫɬɟɪɧɢ: y1 = 0; 

ɤɨɥɟɫɚ: y2 = 0. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɪɚɜɧɢɬɟɥɶɧɨɝɨ ɫɦɟɳɟɧɢɹ: 

 y = x - y;  (3.61) 

ɲɟɫɬɟɪɧɢ: y1 = 0; 

ɤɨɥɟɫɚ: y2 = 0. 

Ⱦɢɚɦɟɬɪ ɜɟɪɲɢɧ ɡɭɛɶɟɜ: 

                                            da = d+2(ha+x-Δy)m;                                          (3.62) 

ɲɟɫɬɟɪɧɢ: da1 = 66,67+2(1+0-0)3 = 72,67 ɦɦ;                                           

ɤɨɥɟɫɚ: dɚ2 = 133,33+2·(1+0–0)·3 = 139,33 ɦɦ. 

Ⱦɢɚɦɟɬɪ ɜɩɚɞɢɧ ɡɭɛɶɟɜ: 

                                               df = d-2(ha+c-x)m;                                           (3.63)  

ɲɟɫɬɟɪɧɢ: df1 = 66,67-2(1+0,25-0)3 =59,17 ɦɦ; 

ɤɨɥɟɫɚ: df1 = 133,33-2(1+0,25-0)3 =125,83 ɦɦ.        

ȼɵɫɨɬɚ ɡɭɛɚ: 

h = 0,5(da – df);                      (3.64) 

ɲɟɫɬɟɪɧɢ: h1 = 0,5(72,67 – 59,17) = 6,75 ɦɦ; 

ɤɨɥɟɫɚ: h2 = 0,5(139,33 – 125,83) = 6,75 ɦɦ. 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
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 Ɍɚɛɥɢɰɚ 2 – Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɑɢɫɥɨ ɡɭɛɶɟɜ 

ɲɟɫɬɟɪɧɢ z 1  21 

ɤɨɥɟɫɚ z 2  42 

Ɇɨɞɭɥɶ m 3 

ɍɝɨɥ ɧɚɤɥɨɧɚ ɡɭɛɚ  21,21 

ɍɝɨɥ ɝɥɚɜɧɨɝɨ ɩɪɨɮɢɥɹ  20 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɵɫɨɬɵ ɝɨɥɨɜɤɢ ɡɭɛɚ h 1 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɞɢɚɥɶɧɨɝɨ ɡɚɡɨɪɚ ɜ 
ɩɚɪɟ ɢɫɯɨɞɧɵɯ ɤɨɧɬɭɪɨɜ 

c 0,25 

ɒɢ ɪɢɧ ɚ  ɡ ɭɛ ɱ ɚ ɬ ɨɝ ɨ  ɜ ɟɧɰ ɚ  

ɲɟɫɬɟɪɧɢ b1 35,28 

ɤɨɥɟɫɚ b2 31,5 

Ɇɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ aw 100 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɭɦɦɵ ɫɦɟɳɟɧɢɣ x 0 

ɍɝɨɥ ɩɪɨɮɢɥɹ t 21,08 

ɍɝɨɥ ɡɚɰɟɩɥɟɧɢɹ tw 21,08 

Ⱦ ɟ ɥɢɬ ɟ ɥɶɧɵɣ  ɞɢ ɚ ɦɟ ɬ ɪ  

ɲɟɫɬɟɪɧɢ d1 66,67 

ɤɨɥɟɫɚ d2 133,33 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ U 2 

Ɏɚɤɬɢɱɟɫɤɨɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ Uɮ 2 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɨɫɩɪɢɧɢɦɚɟɦɨɝɨ 
ɫɦɟɳɟɧɢɹ 

                       y                     0 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɪɚɜɧɢɬɟɥɶɧɨɝɨ 

 ɫɦɟɳɟɧɢɹ 
y 0 

Ⱦ ɢ ɚɦ ɟ ɬɪ  ɜ ɟ ɪɲɢɧ  ɡɭɛ ɶ ɟ ɜ  

ɲɟɫɬɟɪɧɢ da1 72,67 

ɤɨɥɟɫɚ da2 139,33 

Ⱦ ɢ ɚɦ ɟ ɬɪ  ɜɩ ɚ ɞɢɧ  ɡ ɭɛɶ ɟ ɜ  

ɲɟɫɬɟɪɧɢ df1 59,17 

ɤɨɥɟɫɚ df2 125,83 

ȼɵ ɫ ɨɬ ɚ  ɡ ɭɛ ɚ  

ɲɟɫɬɟɪɧɢ h1 6,75 

ɤɨɥɟɫɚ h2 6,75 

 

 

3.4.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɥ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɜɚɥɵ ɨɬ ɡɭɛɱɚɬɵɯ ɤɨɥёɫ [6] 

 

Ɉɤɪɭɠɧɚɹ ɫɢɥɚ: 

                                     Ft = (2103T1)/d1 = (2103T2)/d2;                                (3.65) 

Ft1 = (2103115)/66,67 = 3450 ɇ, 

Ft2 = (2103230)/133,33 = 3450 ɇ. 

          ɍɫɥɨɜɢɟ Ft1 = Ft2, ɜɵɩɨɥɧɹɟɬɫɹ. 



 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

   39      ПȽɍ 1.1-10.23.05.01.010.001ПЗ 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ: 

                                                  Fr = (Fttgα)/cosȕ;                                           (3.66) 

 Fr = (3450tg20)/cos21,21= 1186 ɇ. 

Ɉɫɟɜɚɹ ɫɢɥɚ: 

                                                   Fa = Ft(tg);                           (3.67) 

Fa = 3450tg21,21 = 1194 H. 

 

 

3.4.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɩɭɫɤɚɟɦɵɯ ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 

 

 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɲɟɫɬɟɪɧɢ ɢ ɤɨɥɟɫɚ ɧɚɡɧɚɱɚɟɦ ɫɬɚɥɶ 40ɏɇ [6]: 

HHRC1 = (48+53)/2 = 50,5; 

HHB2 = (269+302)/2 = 285,5. 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɤɨɧɬɚɤɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                             [σH] = (σHlimzRzVzN)/SH,                                     (3.68) 

ɝɞɟ σHlim – ɩɪɟɞɟɥ ɞɥɢɬɟɥɶɧɨɣ ɤɨɧɬɚɤɬɧɨɣ ɜɵɧɨɫɥɢɜɨɫɬɢ [11]; 

                                              σHlim1 = 17HHRC1+200;                                       (3.69) 

σHlim1 = 1750,5+200 = 1058,5 ɆɉȺ; 

                                                            σHlim2 = 2HHB2+70;                                         (3.70) 

σHlim2 = 2285,5+70 = 641 Ɇɉɚ; 

      zR = 0,95 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɪɚɛɨɱɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ, [6]; 

      zV = 1-1,05 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɤɨɪɨɫɬɢ [6]; 

      zN = 1-1,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ [6]; 

      SH1 = 1,3; SH2 = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɤɨɧɬɚɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ [6]. 

[σH]1 = (1058,50,951,021,4)/1,3 = 1104 Ɇɉɚ. 

[σH]2 = (6410,951,041,2)/1,2 = 633 Ɇɉɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɞɨɩɭɫɤɚɟɦɨɟ ɤɨɧɬɚɤɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɪɚɫɱɟɬɚ: 

                                          [σH] = 0,45([σH]1+[σH]2);                                        (3.71) 
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[σH] = 0,45(1104+633) = 782 Ɇɉɚ; 

                                                             [σH] = 1,23[σH]2;                                           (3.72) 

[σH] = 1,23633 = 779 Ɇɉɚ. 

          ɉɪɢɧɢɦɚɟɦ [σH] = 779 Ɇɉɚ. 

 

 

3.4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɩɭɫɤɚɟɦɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢɡɝɢɛɚ ɡɭɛɶɟɜ 

 

 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢɡɝɢɛɚ ɡɭɛɶɟɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                                [σF] = (σFlimYN)/SF,                                           (3.73) 

ɝɞɟ σFlim – ɞɥɢɬɟɥɶɧɵɣ ɩɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ [6]; 

σFlim1 = 650 Ɇɉɚ; 

                                                           [σF]2 = 1,75HHB2;                                            (3.74) 

σFlim2 = 1,75285,5 = 500 Ɇɉɚ; 

                   SF = 1,7 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɢɡɝɢɛɧɨɣ ɩɪɨɱɧɨɫɬɢ [6];  

        YN = 1-2,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ [6]. 

[σF]1 = (6501)/1,7 = 382 Ɇɉɚ; 

[σF]2 = (5001)/1,7 = 294 Ɇɉɚ. 

 

 

3.4.7 ɉɪɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ ɧɚ ɤɨɧɬɚɤɬɧɭɸ ɜɵɧɨɫɥɢɜɨɫɬɶ 

 

 

Ʉɨɧɬɚɤɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [6]: 

                          σH = [zσ/(awUɎ)][(KHT2(UɎ+1)3)/b2]
1/2 < [σH];                    (3.75) 

ɝɞɟ zσ = 8400 – ɞɥɹ ɤɨɫɨɡɭɛɵɯ ɩɟɪɟɞɚɱ; 

     KH – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɡɤɢ; 

                                                KH = KHVKHβKHα;                                            (3.76) 

ɝɞɟ KHV – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɧɭɬɪɟɧɧɸɸ ɞɢɧɚɦɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ; 

      KHβ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɩɨ 

ɞɥɢɧɟ ɤɨɧɬɚɤɬɧɵɯ ɥɢɧɢɣ; 
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     KHα – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ 

ɦɟɠɞɭ ɩɚɪɚɦɢ ɡɭɛɶɟɜ, (1 ≤ KHα ≤ 1,6). 

Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                       V = (2πawn2u)/(6104(u+1));                                 (3.77) 

V = (23,14100508,52)/(6104(2+1)) = 3,55 ɦ/ɫ. 

          ȼɵɛɢɪɚɟɦ KHV = 1,06 [11]. 

          Ʉɨɷɮɮɢɰɢɟɧɬ KHβ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɲɢɪɢɧɵ: 

                                                        bd = 0,5ba(u+1);                                           (3.78) 

bd = 0,50,315(2+1) = 0,4725. 

          ɉɪɢɧɢɦɚɟɦ KHβ = 1,05 [6]. 

                                                           KHα = 1+a(nɫɬ-5);                                            (3.79) 

 ɝɞɟ nɫɬ = 7 – ɫɬɟɩɟɧɶ ɬɨɱɧɨɫɬɢ ɩɟɪɟɞɚɱɢ. 

          KHα = 1+0,25(7-5) = 1,5. 

          KH = 1,061,051,5 = 1,67. 

σH = [8400/(1002)][(1,67230(2+1)3)/31,5]1/2 = 762 Ɇɉɚ. 

σH ≤ [σH] 

762 ≤ 779, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋɚɡɧɢɰɚ ɪɚɫɱɟɬɧɵɯ ɢ ɞɨɩɭɫɤɚɟɦɵɯ ɧɚɩɪɹɠɟɧɢɣ: 

                                             Δ = (([σH]-σH)/[σH])100%;                                  (3.80) 

Δ = ((779-762)/779)100% = 2% < 20%. 

           

 

3.4.8 ɉɪɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ ɧɚ ɜɵɧɨɫɥɢɜɨɫɬɶ ɩɪɢ ɢɡɝɢɛɟ 

 

 

ɇɚɩɪɹɠɟɧɢɹ ɢɡɝɢɛɚ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɟɣ ɢ ɤɨɥёɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                           σF = (2000KFTcosȕYFSYβYε)/(m
2

ɩbz) ≤ [σF];                   (3.81) 

ɝɞɟ KF – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɡɤɢ; 

                                                    KF = KFVKFβKFα;                                          (3.82) 
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ɝɞɟ KFV = 1,09 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɧɭɬɪɟɧɧɸɸ ɞɢɧɚɦɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ 

ɜ ɩɟɪɟɞɚɱɟ [11]; 

      KFβ = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɧɚɝɪɭɡɤɢ ɩɨ ɞɥɢɧɟ ɤɨɧɬɚɤɬɧɵɯ ɥɢɧɢɣ [11]; 

     KFα = KHα = 1,5 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɩɚɪɚɦɢ ɡɭɛɶɟɜ, (1 ≤ KHα ≤ 1,6); 

 KF = 1,091,051,5 = 1,7; 

YFS1 = 4,07; YFS1 = 3,7 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ  ɮɨɪɦɭ ɡɭɛɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ 

ɧɚɩɪɹɠɟɧɢɣ [11]. 

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɡɭɛɚ: 

                                                 Yβ = 1- (εβȕ/120);                                          (3.83) 

ɝɞɟ εβ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɫɟɜɨɝɨ ɩɟɪɟɤɪɵɬɢɹ; 

                                                 εβ = (b2sinȕ)/(πmɩ);                                        (3.84) 

εβ = (31,5sin21,21)/(3,143) = 1,09; 

Yβ = 1- (1,0921,21/120) = 0,8 > 0,7. 

          Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɟɪɟɤɪɵɬɢɟ ɡɭɛɶɟɜ: 

                                                                Yε = 1/εα;                                                     (3.85) 

ɝɞɟ εα – ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɰɟɜɨɝɨ ɩɟɪɟɤɪɵɬɢɹ; 

εα = [1,88-3,2((1/z1)+(1/z2))]cosȕ; 

εα = [1,88-3,2((1/21)+(1/42))]cos21,21 = 1,56; 

Yε = 1/1,56 = 0,64. 

σF1 = (20001,7115cos21,214,070,80,64)/(3235,2821) = 116 ≤ [σF]1. 

σF2 = (20001,7230cos21,213,70,80,64)/(3231,542) = 118 ≤ [σF]2. 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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3.5  ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɨɞɛɨɪ ɫɧɟɠɧɵɯ ɦɚɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɲɧɟɤɨɪɨɬɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɲɚɫɫɢ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. Ⱦɚɥɶɧɟɣɲɚɹ ɢɯ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɜ ɛɭɧɤɟɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɲɧɟɤɨɜɵɦ ɩɢɬɚɬɟɥɟɦ. ɉɥɚɜɢɥɶɧɵɣ ɛɭɧɤɟɪ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ёɦɤɨɫɬɶ, ɢɦɟɸɳɭɸ ɞɜɨɣɧɵɟ ɫɬɟɧɤɢ, ɜɧɭɬɪɢ ɤɨɬɨɪɵɯ 

ɪɚɫɩɨɥɨɠɟɧ ɭɬɟɩɥɢɬɟɥɶ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɠɢɞɤɨɫɬɢ ɜɨ ɜɪɟɦɹ ɟё 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɨɛɴёɦ ɛɭɧɤɟɪɚ ɪɚɡɞɟɥёɧ ɧɚ ɞɜɟ ɱɚɫɬɢ ɩɟɪɟɝɨɪɨɞɤɨɣ.

 

Ɋɢɫɭɧɨɤ 13 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚɝɪɟɜɚ ɫɧɟɠɧɵɟ ɦɚɫɫɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɧɚɤɥɨɧɧɨɦ ɩɨɞɞɨɧɟ 

ɧɚɱɢɧɚɸɬ ɢɧɬɟɧɫɢɜɧɨ ɬɚɹɬɶ ɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ ɫɤɚɬɵɜɚɸɬɫɹ ɜɧɢɡ 

ɛɭɧɤɟɪɚ. ɋɩɪɟɫɫɨɜɚɧɧɵɟ ɫɧɟɠɧɵɟ ɦɚɫɫɵ, ɧɟ ɭɫɩɟɜɲɢɟ ɪɚɫɬɚɹɬɶ ɧɚ ɩɥɚɜɢɥɶɧɵɯ 

ɩɨɞɞɨɧɚɯ, ɩɨɩɚɞɚɸɬ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɛɭɧɤɟɪɚ, ɝɞɟ ɧɚɯɨɞɢɬɫɹ ɬɚɥɚɹ ɜɨɞɚ, ɱɬɨ ɬɚɤɠɟ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɯ ɬɚɹɧɢɸ. 
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Ɋɢɫɭɧɨɤ 14 – ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɫɧɟɠɧɵɯ ɦɚɫɫ 

  ɉɥɚɜɢɥɶɧɵɣ ɩɨɞɞɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɚɪɨɜɧɸ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ, 

ɜɧɭɬɪɢ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɵ ɝɚɡɨɜɵɟ ɝɨɪɟɥɤɢ. 

 

Ɋɢɫɭɧɨɤ 15 – ɉɥɚɜɢɥɶɧɵɣ ɛɭɧɤɟɪ 
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  ɋɨɝɥɚɫɧɨ ɩɪɟɞɥɨɠɟɧɢɸ ɜ ɤɚɱɟɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɝɚɡɨɜɵɟ ɝɨɪɟɥɤɢ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ. ɉɪɢɬɨɤ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɬɭɪɛɢɧ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɨ ɜɩɭɫɤɧɵɯ ɩɚɬɪɭɛɤɚɯ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɩɥɚɜɢɥɶɧɵɯ ɩɨɞɞɨɧɨɜ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ 

ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ ˚ɋ.  

Ɍɨɩɥɢɜɨɦ ɞɥɹ ɝɨɪɟɥɨɤ ɫɥɭɠɢɬ ɫɠɢɠɟɧɧɵɣ ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɜ ɛɚɥɥɨɧɚɯ, 

ɤɨɬɨɪɵɣ ɷɤɨɥɨɝɢɱɧɟɟ ɢ ɢɦɟɟɬ ɦɟɧɶɲɭɸ ɫɬɨɢɦɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɢɡɟɥɶɧɵɦ 

ɬɨɩɥɢɜɨɦ. 

ȼɵɩɭɫɤɧɨɣ ɤɨɥɥɟɤɬɨɪ ɫɜɹɡɵɜɚɟɬ ɦɟɠɞɭ ɫɨɛɨɣ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɩɥɚɜɢɥɶɧɨɝɨ 

ɩɨɞɞɨɧɚ ɩɭɫɬɨɬɟɥɨɝɨ ɫɨ ɡɦɟɟɜɢɤɨɦ ɜɵɜɨɞɚ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ. 

Ɂɦɟɟɜɢɤ ɜɵɜɨɞɚ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɹɜɥɹɟɬɫɹ ɪёɛɪɚɦɢ ɠёɫɬɤɨɫɬɢ ɜɧɭɬɪɟɧɧɢɯ 

ɫɬɟɧɨɤ ɩɥɚɜɢɥɶɧɨɝɨ ɛɭɧɤɟɪɚ.   ɉɪɨɞɭɤɬɵ ɝɨɪɟɧɢɹ, ɩɪɨɣɞɹ ɜɧɭɬɪɟɧɧɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 

ɛɭɧɤɟɪɚ, ɭɞɚɥɹɸɬɫɹ ɜɨ ɜɧɟɲɧɸɸ ɫɪɟɞɭ.  

Ɍɚɤɚɹ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɫɧɟɠɧɵɯ ɦɚɫɫ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬёɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɤɪɵɬɨɣ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. ȼɨɡɞɭɯ ɞɥɹ ɝɨɪɟɧɢɹ ɩɨɞɚёɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɨ ɜɩɭɫɤɧɵɯ ɩɚɬɪɭɛɤɚɯ ɝɨɪɟɥɨɤ. ɉɭɬёɦ 

ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜɟɧɬɢɥɹɬɨɪɚ ɦɨɠɧɨ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ, ɬɟɦ ɫɚɦɵɦ ɫɧɢɡɢɜ 

ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ. 

 

Ɋɢɫɭɧɨɤ 16 – ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ 
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ȼ ɜɵɩɭɫɤɧɨɦ ɩɚɬɪɭɛɤɟ ɞɵɦɨɯɨɞɚ ɭɫɬɚɧɨɜɥɟɧ ɞɚɬɱɢɤ ɤɢɫɥɨɪɨɞɚ, ɬɚɤɠɟ 

ɢɦɟɟɬɫɹ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼ ɬɚɧɞɟɦɟ ɫ ɷɥɟɤɬɪɨɧɧɵɦ  

ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɞɨɡɢɪɨɜɚɧɧɚɹ 

ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 

ɫɧɟɝɨɩɥɚɜɢɥɶɧɨɣ ɦɚɲɢɧɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɞɨɫɬɢɝɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, 

ɚ ɫɚɦɚ ɧɚɝɪɟɜɚɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɚ ɢ ɧɟ ɬɪɟɛɭɟɬ 

ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɱɟɥɨɜɟɤɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

ɇɚ ɞɧɟ ɩɥɚɜɢɥɶɧɨɝɨ ɛɭɧɤɟɪɚ ɭɫɬɚɧɨɜɥɟɧ ɩɟɫɤɨɭɥɨɜɢɬɟɥɶ, ɤɨɬɨɪɵɣ 

ɡɚɞɟɪɠɢɜɚɟɬ ɩɨɩɚɞɚɸɳɢɟ ɜ ɧɟɝɨ ɬɨɧɭɳɢɟ ɮɪɚɤɰɢɢ ɦɭɫɨɪɚ. 

Ⱦɥɹ ɡɚɞɟɪɠɤɢ ɧɟɬɨɧɭɳɢɯ ɮɪɚɤɰɢɣ ɦɭɫɨɪɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɫɧɟɠɧɵɯ ɦɚɫɫɚɯ, 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɦɭɫɨɪɨɩɪɢёɦɧɢɤ, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɫɟɬɤɢ. 

ɍɞɚɥɟɧɢɟ ɬɚɥɨɣ ɜɨɞɵ ɢɡ ɛɭɧɤɟɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɝɨɪɨɞɫɤɭɸ ɫɢɫɬɟɦɭ 

ɤɚɧɚɥɢɡɚɰɢɢ. 

Ɉɱɢɫɬɤɚ ɦɭɫɨɪɨɩɪɢёɦɧɢɤɚ ɢ ɩɟɫɤɨɭɥɨɜɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬёɦ 

ɨɬɤɪɵɬɢɹ ɥɸɤɚ. 

ɉɥɚɜɢɥɶɧɵɣ ɛɭɧɤɟɪ ɬɢɩɚ «ɱɟɦɨɞɚɧ» ɢɦɟɟɬ ɨɛɳɢɣ ɨɛɴёɦ 20 ˏଷ. ȼɧɭɬɪɟɧɧɹɹ 

ɩɨɥɨɫɬɶ ɛɭɧɤɟɪɚ, ɤɨɧɬɚɤɬɢɪɭɸɳɚɹ ɫ ɬɚɥɨɣ ɜɨɞɨɣ ɢ ɩɨɞɜɟɪɝɚɸɳɚɹɫɹ ɤɨɪɪɨɡɢɢ 

ɜɵɩɨɥɧɟɧɚ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 15ɏ25Ɍ  

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɨɫɬɚɜɥɹɟɬ 1,1 Ɇȼɬ. 

Ɋɚɫɯɨɞ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 145,8 ɥ/ɱɚɫ.   

 
Ɋɢɫɭɧɨɤ 17 – Ƚɚɡɨɜɵɣ ɛɚɥɥɨɧ 



 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

   47      ПȽɍ 1.1-10.23.05.01.010.001ПЗ 

ɋɛɨɪ ɫɧɟɠɧɵɯ ɦɚɫɫ, ɢɯ ɩɥɚɜɥɟɧɢɟ ɢ ɡɚɩɨɥɧɟɧɢɟ ɪɚɛɨɱɟɝɨ ɨɛɴёɦɚ ɛɭɧɤɟɪɚ 

ɬɚɥɨɣ ɜɨɞɨɣ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ 1 ɱɚɫ ɪɚɛɨɬɵ ɫɧɟɝɨɩɥɚɜɢɥɶɧɨɣ ɦɚɲɢɧɵ. ɋɥɢɜ ɜɨɞɵ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɝɨɪɨɞɫɤɭɸ ɫɢɫɬɟɦɭ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɢɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ (ɀȻɈ). 

Ɉɛɴёɦ ɬɚɥɨɣ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɦɨɠɟɬ ɩɟɪɟɜɨɡɢɬɶ ɩɪɨɟɤɬɢɪɭɟɦɚɹ 

ɫɧɟɝɨɩɥɚɜɢɥɶɧɚɹ ɦɚɲɢɧɚ ɫɨɫɬɚɜɥɹɟɬ 10 ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɨɜ. ȼ ɛɭɧɤɟɪɟ ɭɫɬɚɧɨɜɥɟɧ 

ɩɨɩɥɚɜɤɨɜɵɣ ɞɚɬɱɢɤ, ɤɨɬɨɪɵɣ ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɜɨɞɢɬɟɥɸ ɨ ɡɚɩɨɥɧɟɧɢɢ ɛɭɧɤɟɪɚ. 

Ɇɟɠɞɭ ɜɧɭɬɪɟɧɧɢɦɢ ɢ ɧɚɪɭɠɧɵɦɢ ɫɬɟɧɤɚɦɢ ɢɦɟɟɬɫɹ ɜɨɡɞɭɲɧɚɹ ɩɨɥɨɫɬɶ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɠёɫɬɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɛɭɧɤɟɪ ɭɫɢɥɟɧ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɪɨɮɢɥɶɧɨɣ 

ɬɪɭɛɨɣ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɢɦɢ ɢ ɧɚɪɭɠɧɵɦɢ ɫɬɟɧɤɚɦɢ. 

 

Ɋɢɫɭɧɨɤ 18 – Ɂɚɩɢɪɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɛɭɧɤɟɪɚ 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɱɟɪɟɡ ɫɬɟɧɤɢ ɛɭɧɤɟɪɚ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 

ɬɚɥɨɣ ɜɨɞɵ ɤ ɦɟɫɬɭ ɭɬɢɥɢɡɚɰɢɢ, ɜɵɩɭɫɤɧɨɣ ɤɨɥɥɟɤɬɨɪ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ ɩɨɞɫɨɟɞɢɧёɧ ɤ ɩɨɥɨɫɬɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɦɟɠɞɭ ɧɚɪɭɠɧɵɦɢ ɢ ɜɧɭɬɪɟɧɧɢɦɢ 

ɫɬɟɧɤɚɦɢ ɛɭɧɤɟɪɚ. Ɉɛɳɚɹ ɜɦɟɫɬɢɦɨɫɬɶ ɚɜɬɨɰɢɫɬɟɪɧɵ ɫɨɫɬɚɜɥɹɟɬ 20 ɦ3.  
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Ɋɢɫɭɧɨɤ 19 – Ɋɚɡɪɟɡ ɩɥɚɜɢɥɶɧɨɝɨ ɛɭɧɤɟɪɚ 

Ƚɢɞɪɨɦɨɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɰɟɥɶɧɨɥɢɬɨɣ ɛɥɨɤ ɜ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧ 

ɦɟɯɚɧɢɡɦ ɲɟɫɬɟɪёɧɱɚɬɨɝɨ ɬɢɩɚ. Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɠɢɞɤɨɫɬɶ, ɩɨɞɚɸɳɚɹɫɹ ɨɬ ɧɚɫɨɫɚ, 

ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɡɚɫɬɚɜɥɹɟɬ ɪɚɛɨɱɢɣ ɦɟɯɚɧɢɡɦ ɤɪɭɬɢɬɶɫɹ ɩɨ ɨɫɢ, ɡɚ ɫɱɟɬ ɷɬɨɝɨ 

ɜɪɚɳɚɟɬɫɹ ɜɚɥ ɭɫɬɪɨɣɫɬɜɚ, ɩɟɪɟɞɚɜɚɹ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥ ɲɧɟɤɨɜɨɝɨ 

ɬɪɚɧɫɩɨɪɬёɪɚ, ɩɨɞɚɸɳɟɝɨ ɫɧɟɠɧɵɟ ɦɚɫɫɵ ɜ ɛɭɧɤɟɪ. 

 

 

Ɋɢɫɭɧɨɤ 20 – Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɧɟɝɨɩɥɚɜɢɥɶɧɚɹ ɦɚɲɢɧɚ ɢɦɟɟɬ ɨɞɧɨɦɨɬɨɪɧɭɸ ɫɯɟɦɭ. 

ɉɪɢɜɨɞ ɦɟɯɚɧɢɡɦɚ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ 

ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ. 

ȼɪɚɳɟɧɢɟ ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ ɛɭɧɤɟɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɝɢɞɪɨɦɨɬɨɪɚ. 



 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

   49      ПȽɍ 1.1-10.23.05.01.010.001ПЗ 

Ɉɬ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɦɨɦɟɧɬ ɩɟɪɟɞɚёɬɫɹ ɧɚ ɫɰɟɩɥɟɧɢɟ, ɚ ɡɚɬɟɦ 

ɧɚ ɤɨɪɨɛɤɭ ɩɟɪɟɞɚɱ, ɞɚɥɟɟ ɪɚɫɩɨɥɨɠɟɧ ɪɚɡɞɚɬɨɱɧɵɣ ɪɟɞɭɤɬɨɪ, ɤɨɬɨɪɵɣ  

ɩɟɪɟɞɚёɬ ɦɨɦɟɧɬ ɧɚ ɤɨɧɢɱɟɫɤɢɣ ɡɭɛɱɚɬɵɣ ɪɟɞɭɤɬɨɪ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɲɧɟɤɨɪɨɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɚ ɬɚɤɠɟ ɧɚ ɦɨɫɬɵ ɚɜɬɨɦɨɛɢɥɹ. 

 

Ɋɢɫɭɧɨɤ 21 – ɒɧɟɤɨɪɨɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 

ȼɫɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɰɢɫɬɟɪɧɵ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɩɪɢɡɧɚɤɚɦ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 

ɪɚɦɧɵɟ ɢ ɧɟɫɭɳɢɟ. ɉɨ ɞɪɭɝɢɦ ɩɪɢɡɧɚɤɚɦ ɪɟɡɟɪɜɭɚɪɵ ɰɢɫɬɟɪɧ ɪɚɡɞɟɥɹɸɬɫɹ: 

ɩɨ ɦɚɬɟɪɢɚɥɭ – ɢɡ ɨɛɵɱɧɨɣ ɫɬɚɥɢ, ɫɜɚɪɢɜɚɟɦɨɣ ɜɵɫɨɤɨɩɪɨɱɧɨɣ ɫɬɚɥɢ, 

ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ, ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ, ɨɛɵɱɧɨɣ ɫɬɚɥɢ ɫ ɜɧɭɬɪɟɧɧɢɦ 

ɩɨɤɪɵɬɢɟɦ ɢɡ ɷɦɚɥɢ, ɷɛɨɧɢɬɚ, ɫɜɢɧɰɚ, ɷɩɨɤɫɢɞɧɨɣ ɩɥɟɧɤɢ, ɢɡ ɩɥɚɫɬɦɚɫɫɵ, 

ɚɪɦɢɪɨɜɚɧɧɨɣ ɫɬɟɤɥɨɜɨɥɨɤɧɨɦ ɫ ɩɪɨɩɢɬɤɨɣ ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ ɫɦɨɥɚɦɢ; ɩɨ ɮɨɪɦɟ – 

ɤɪɭɝɥɨɝɨ ɢɥɢ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫ ɪɚɫɲɢɪɢɬɟɥɹɦɢ ɢ ɛɟɡ ɧɢɯ, 

ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɢɥɢ ɫ ɢɡɥɨɦɨɦ ɩɪɨɞɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ, ɰɢɥɢɧɞɪɨ – ɤɨɧɢɱɟɫɤɢɟ, 

ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɫɟɱɟɧɢɹ, ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɫ 

ɧɟɫɤɨɥɶɤɢɦɢ ɤɨɧɭɫɚɦɢ ɪɚɡɝɪɭɡɤɢ; ɩɨ ɧɚɥɢɱɢɸ ɩɟɪɟɝɨɪɨɞɨɤ ɢ ɧɚɡɧɚɱɟɧɢɸ: ɞɥɹ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɩɟɪɟɜɨɡɨɤ, ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɧɟɛɨɥɶɲɢɯ ɪɚɫɫɬɨɹɧɢɹɯ, ɫ ɨɞɧɢɦ ɨɬɫɟɤɨɦ, 

ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɨɬɫɟɤɨɦ, ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɨɬɫɟɤɚɦɢ, ɫ ɩɟɪɟɝɨɪɨɞɤɚɦɢ 

(ɜɨɥɧɨɪɟɡɚɦɢ); ɩɨ ɞɚɜɥɟɧɢɸ – ɛɟɡ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɫ ɢɡɛɵɬɨɱɧɵɦ 

ɞɚɜɥɟɧɢɟɦ; ɩɨ ɬɟɪɦɨɢɡɨɥɹɰɢɨɧɧɵɦ ɫɜɨɣɫɬɜɚɦ – ɬɟɪɦɨɢɡɨɥɢɪɨɜɚɧɧɵɟ ɫɬɟɤɥɹɧɧɵɦ 
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ɜɨɥɨɤɧɨɦ, ɩɨɥɢɭɪɟɬɚɧɨɜɨɣ ɦɚɫɫɨɣ ɢɥɢ ɞɪɭɝɨɣ ɢɡɨɥɹɰɢɟɣ, ɢɡɨɬɟɪɦɢɱɟɫɤɢɟ, 

ɨɛɨɝɪɟɜɚɟɦɵɟ ɩɚɪɨɦ, ɝɨɪɹɱɟɣ ɜɨɞɨɣ, ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ ɢɥɢ ɫ ɫɚɦɨɨɛɨɝɪɟɜɨɦ; 

ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ ɞɥɹ ɪɚɡɝɪɭɡɤɢ – ɪɚɡɝɪɭɡɤɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ (ɫ ɩɪɹɦɵɦ 

ɥɸɤɨɦ, ɫ ɛɨɤɨɜɵɦ ɥɸɤɨɦ, ɫɨ ɫɛɨɪɧɵɦ ɤɨɥɥɟɤɬɨɪɨɦ, ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ 

ɡɚɬɜɨɪɨɜ), ɪɚɡɝɪɭɡɤɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɜɬɨɧɨɦɧɨɝɨ ɢɥɢ 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɰɢɫɬɟɪɧɟ ɧɚɫɨɫɚ, ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɪɚɡɝɪɭɡɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɨɦɩɪɟɫɫɨɪɚ (ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢɥɢ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɬɹɝɚɱɟ ɢɥɢ ɩɨɥɭɩɪɢɰɟɩɟ-

ɰɢɫɬɟɪɧɟ) . 

ɇɟɫɭɳɢɟ ɪɟɡɟɪɜɭɚɪɵ ɰɢɫɬɟɪɧ ɞɨɥɠɧɵ ɜɵɞɟɪɠɢɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɧɚɝɪɭɡɤɢ. 

Ɍɚɤ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ⱦɨɪɨɠɧɵɦ ɤɨɞɟɤɫɨɦ Ɏɪɚɧɰɢɢ ɬɚɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɞɨɥɠɧɵ 

ɜɵɞɟɪɠɢɜɚɬɶ ɧɚɝɪɭɡɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɬɢɤɚɥɶɧɵɦ ɭɫɤɨɪɟɧɢɹɦ, ɪɚɜɧɵɦ 1 

±0,8 g; ɩɪɨɞɨɥɶɧɵɦ – 0,6 g , ɛɨɤɨɜɵɦ ±0,5 g. 

ɋɩɟɰɢɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɤ ɚɜɬɨɰɢɫɬɟɪɧɚɦ ɞɥɹ ɩɟɪɟɜɨɡɤɢ 

ɨɩɚɫɧɵɯ ɠɢɞɤɨɫɬɟɣ (ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ, ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ, ɬɨɤɫɢɱɧɵɯ ɢ 

ɚɝɪɟɫɫɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ) ɢ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ. 

ɉɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɰɢɫɬɟɪɧ ɭɱɢɬɵɜɚɸɬ ɫɥɟɞɭɸɳɢɟ 

ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ: ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɟɪɟɜɨɡɢɦɨɝɨ ɝɪɭɡɚ (ɨɛɴɟɦɧɚɹ 

ɦɚɫɫɚ ɢ ɯɢɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ) ɢ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɩɟɰɢɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, 

ɤɚɫɚɸɳɢɟɫɹ ɨɩɚɫɧɵɯ ɠɢɞɤɢɯ ɢ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɯ ɝɪɭɡɨɜ, ɧɚɩɪɹɠɟɧɢɹ, 

ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɪɟɡɟɪɜɭɚɪɚ, ɢ ɬɟɯɧɨɥɨɝɢɸ ɢɡɝɨɬɨɜɥɟɧɢɹ. 

ɉɪɢ ɜɵɛɨɪɟ ɫɟɱɟɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɫɯɨɞɹɬ ɢɡ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɢɬɶ ɫɧɢɠɟɧɢɟ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɢ ɩɨɜɵɲɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɢ 

ɛɨɥɟɟ ɩɨɥɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɫɫɵ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɜɵɝɪɭɡɤɟ. ɇɟɨɛɯɨɞɢɦɚɹ ɬɨɥɳɢɧɚ 

ɫɬɟɧɨɤ ɪɟɡɟɪɜɭɚɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɜɟɥɢɱɢɧɨɣ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɢɡɝɢɛɚ, 

ɚ ɜɟɥɢɱɢɧɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɤɪɭɝɥɨɟ 

ɫɟɱɟɧɢɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ, ɚ ɷɥɥɢɩɬɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɛɨɥɶɲɭɸ ɠɟɫɬɤɨɫɬɶ, ɱɟɦ ɬɪɚɩɟɰɢɟɜɢɞɧɨɟ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɜɟɪɯɧɸɸ 

ɱɚɫɬɶ ɪɟɡɟɪɜɭɚɪɚ ɱɚɫɬɨ ɭɫɢɥɢɜɚɸɬ, ɨɫɨɛɟɧɧɨ ɦɟɫɬɚ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɵ ɥɸɤɢ. 
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Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ ɰɢɫɬɟɪɧ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɚɥɸɦɢɧɢɟɜɵɟ 

ɫɩɥɚɜɵ. Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɪɟɡɟɪɜɭɚɪɨɜ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ 

ɹɜɥɹɸɬɫɹ ɦɟɧɶɲɚɹ ɭɞɟɥɶɧɚɹ (ɨɛɴɟɦɧɚɹ) ɦɚɫɫɚ (2,6 – 2,7 ɤɝ/ˏଷ), ɛɨɥɶɲɚɹ 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ (ɜɵɫɨɤɢɟ ɤɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ ɢ ɩɪɟɞɟɥ ɭɩɪɭɝɨɫɬɢ), 

ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɋɨɛɫɬɜɟɧɧɚɹ ɦɚɫɫɚ ɪɟɡɟɪɜɭɚɪɨɜ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɧɚ 50 – 55% 

ɦɟɧɶɲɟ, ɱɟɦ ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ ɨɛɵɱɧɨɣ ɫɬɚɥɢ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ (ɫ ɭɱɟɬɨɦ 

ɭɜɟɥɢɱɟɧɢɹ ɬɨɥɳɢɧɵ ɫɬɟɧɨɤ) ɭɜɟɥɢɱɟɧɢɟ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɩɪɢɦɟɪɧɨ ɧɚ 15%.         

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɭɸ ɫɬɨɢɦɨɫɬɶ ɰɢɫɬɟɪɧ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ (40 – 45%), ɨɧɢ 

ɧɚɲɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ, ɩɨɫɤɨɥɶɤɭ ɩɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ (ɩɨ ɡɚɪɭɛɟɠɧɵɦ 

ɞɚɧɧɵɦ ɨɧɢ ɨɤɭɩɚɸɬɫɹ ɡɚ 18 – 20 ɦɟɫɹɰɟɜ). 

    ȼɵɫɨɤɚɹ ɤɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɤɪɵɜɚɬɶ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ ɬɨɥɶɤɨ ɥɚɤɨɦ ɢ ɥɢɲɶ ɞɥɹ ɬɹɠɟɥɵɯ 

ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɟɛɭɟɬɫɹ ɢɯ ɨɤɪɚɫɤɚ. 

ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɰɢɫɬɟɪɧ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɩɥɚɫɬɦɚɫɫɵ: 

ɬɟɪɦɨɩɥɚɫɬɵ (ɩɨɥɢɷɬɢɥɟɧ ɪɚɡɥɢɱɧɨɣ ɩɥɨɬɧɨɫɬɢ, ɩɨɥɢɫɬɢɪɨɥ, ɩɨɥɢɩɪɨɩɢɥɟɧ, 

ɩɨɥɢɤɚɪɛɨɧɚɬ, ɧɟɣɥɨɧ, ɰɟɥɥɸɥɨɡɚ ɢ ɞɪ.) ɢ ɬɟɪɦɨɪɟɚɤɬɢɜɧɵɟ (ɷɩɨɤɫɢɞɧɵɟ ɫɦɨɥɵ ɢ 

ɞɪ.). 

ɐɢɫɬɟɪɧɵ ɫ ɩɥɚɫɬɦɚɫɫɨɜɵɦɢ ɪɟɡɟɪɜɭɚɪɚɦɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɩɟɪɟɜɨɡɤɢ 

ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ (ɜɨɞɚ, ɦɨɥɨɤɨ, ɜɢɧɨ ɢ ɬ. ɩ.), ɭɞɨɛɪɟɧɢɣ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 

ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɧɟɦɧɨɝɢɯ, ɪɟɚɝɢɪɭɸɳɢɯ ɫ ɩɥɚɫɬɦɚɫɫɚɦɢ), ɚ 

ɬɚɤɠɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɟɯ, ɤɨɬɨɪɵɟ 

ɨɛɥɚɞɚɸɬ ɩɨɜɵɲɟɧɧɵɦɢ ɚɛɪɚɡɢɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 
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3.6 Ɋɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɛɭɧɤɟɪɚ. 

ɉɪɢ ɜɵɛɨɪɟ ɫɟɱɟɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɫɯɨɞɹɬ ɢɡ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɢɬɶ ɫɧɢɠɟɧɢɟ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɢ ɩɨɜɵɲɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɢ 

ɛɨɥɟɟ ɩɨɥɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɫɫɵ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɜɵɝɪɭɡɤɟ. ɇɟɨɛɯɨɞɢɦɚɹ ɬɨɥɳɢɧɚ 

ɫɬɟɧɨɤ ɪɟɡɟɪɜɭɚɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɜɟɥɢɱɢɧɨɣ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɢɡɝɢɛɚ, 

ɚ ɜɟɥɢɱɢɧɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɤɪɭɝɥɨɟ 

ɫɟɱɟɧɢɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ, ɚ ɷɥɥɢɩɬɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɛɨɥɶɲɭɸ ɠɟɫɬɤɨɫɬɶ, ɱɟɦ ɬɪɚɩɟɰɢɟɜɢɞɧɨɟ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɜɟɪɯɧɸɸ 

ɱɚɫɬɶ ɪɟɡɟɪɜɭɚɪɚ ɱɚɫɬɨ ɭɫɢɥɢɜɚɸɬ, ɨɫɨɛɟɧɧɨ ɦɟɫɬɚ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɵ ɥɸɤɢ. 

Ɋɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɛɵɥ ɜɵɩɨɥɧɟɧ ɜ ɩɪɨɝɪɚɦɦɟ Solidworks. 

Ɍɨɥɳɢɧɚ ɫɬɟɧɨɤ ɛɭɧɤɟɪɚ 4 ɦɦ. 

Ɇɚɬɟɪɢɚɥ ɫɬɟɧɨɤ – ɫɬɚɥɶ 15ɏ25Ɍ 

ɋɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɜɧɭɬɪɟɧɧɢɟ ɫɬɟɧɤɢ ɛɭɧɤɟɪɚ  – 100000 ɇ. 

1) ɋɨɡɞɚɧɢɟ ɫɟɬɤɢ. 

 

 

Ɋɢɫɭɧɨɤ 22 – ɋɨɡɞɚɧɢɟ ɫɟɬɤɢ 
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2) Ɂɚɞɚɧɢɟ ɬɨɱɟɤ ɤɪɟɩɥɟɧɢɹ ɛɭɧɤɟɪɚ ɤ ɪɚɦɟ ɚɜɬɨɦɨɛɢɥɹ. 

 

 

Ɋɢɫɭɧɨɤ 23 – Ɂɚɮɢɤɫɢɪɨɜɚɧɧɚɹ ɝɟɨɦɟɬɪɢɹ 

3) Ɂɚɞɚɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɜɧɭɬɪɟɧɧɢɟ ɫɬɟɧɤɢ ɛɭɧɤɟɪɚ. 

 

 

Ɋɢɫɭɧɨɤ 24 – ȼɧɟɲɧɢɟ ɧɚɝɪɭɡɤɢ 

 

 



 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

   54      ПȽɍ 1.1-10.23.05.01.010.001ПЗ 

4) ȼɵɜɨɞ ɡɧɚɱɟɧɢɣ ɞɟɮɨɪɦɚɰɢɢ ɫɬɟɧɨɤ ɛɭɧɤɟɪɚ. 

 

Ɋɢɫɭɧɨɤ 25 – Ⱦɟɮɨɪɦɚɰɢɢ ɛɭɧɤɟɪɚ 

 

5) ȼɵɜɨɞ ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɳɟɧɢɣ. 

 

Ɋɢɫɭɧɨɤ 26 – Ɂɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ 

ɇɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 0,0845 ɦɦ. 
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            6) ȼɵɜɨɞ ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɢɣ. 

 

Ɋɢɫɭɧɨɤ 27 – Ɂɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ 

 

Ɍɟɪɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ. 

ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɢ ɛɭɧɤɟɪɚ ɞɨ ɧɚɱɚɥɚ ɟɝɨ ɪɚɛɨɬɵ ɪɚɜɧɚ 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɪɚɜɧɨɣ ɦɢɧɭɫ 15 ˚ɋ 

 

Ɋɢɫɭɧɨɤ 28 – Ɂɚɞɚɧɢɟ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
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Ɋɢɫɭɧɨɤ 29 – ȼɵɛɨɪ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɞɞɨɧɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɩɨɞɞɨɧɚ ɝɚɡɨɜɵɦɢ ɝɨɪɟɥɤɚɦɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 1100 ˚ɋ. 

 

Ɋɢɫɭɧɨɤ 30– Ɍɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɢ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ 

 

Ⱦɚɥɟɟ ɜɵɛɢɪɚɟɦ ɜɧɭɬɪɟɧɧɢɟ ɝɪɚɧɢ, ɧɚ ɤɨɬɨɪɵɟ ɛɭɞɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɚ 1100 

˚ɋ 
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Ɋɢɫɭɧɨɤ 31 – Ɍɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɢ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ 

 

 

Ɋɢɫɭɧɨɤ 32 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞёɧɧɨɝɨ ɬɟɪɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜ Solidworks Simulation 

ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

ɉɪɨɝɪɟɜ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ. 

ɉɥɚɜɢɥɶɧɵɣ ɠёɥɨɛ ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɟɜɚ, ɱɬɨ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɧɬɟɧɫɢɜɧɨɦɭ ɬɚɹɧɢɸ ɫɧɟɠɧɵɯ ɦɚɫɫ. 
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4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 

4.1 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ. 

ɋɛɨɪɨɱɧɚɹ ɟɞɢɧɢɰɚ «ɉɨɞɞɨɧ ɩɥɚɜɢɥɶɧɵɣ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ 

ɩɥɚɜɢɥɶɧɨɝɨ ɛɭɧɤɟɪɚ. ɉɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 

ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɝɨɪɟɥɨɤ, ɚ ɬɚɤɠɟ ɩɟɪɟɩɚɞɭ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɧɚɪɭɠɧɵɦɢ ɢ 

ɜɧɭɬɪɟɧɧɢɦɢ ɫɬɟɧɤɚɦɢ. ɉɨɷɬɨɦɭ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɱɧɵɦ ɢ ɢɡɧɨɫɨɫɬɨɣɤɢɦ.  

Ⱦɥɹ ɞɟɬɚɥɟɣ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ ɜɵɛɢɪɚɟɦ ɤɨɪɪɨɡɢɨɧɧɨ-ɫɬɨɣɤɭɸ 

ɠɚɪɨɩɪɨɱɧɭɸ ɋɬɚɥɶ 15ɏ25Ɍ ȽɈɋɌ 5632-72. 

 «ɉɨɞɞɨɧ ɩɥɚɜɢɥɶɧɵɣ» ɫɨɫɬɨɢɬ ɢɡ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ «Ɏɥɚɧɟɰ» ɚ ɬɚɤɠɟ 

ɫɥɟɞɭɸɳɢɯ ɞɟɬɚɥɟɣ: 

- Ʉɨɪɩɭɫ ɩɨɞɞɨɧɚ; 

- ɋɬɟɧɤɚ ɩɟɪɟɞɧɹɹ; 

- ɋɬɟɧɤɚ ɡɚɞɧɹɹ; 

- ɋɬɟɧɤɚ ɜɟɪɯɧɹɹ; 

- ɀёɥɨɛ 

- Ʉɪɨɧɲɬɟɣɧ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɞɥɹ ɞɟɬɚɥɟɣ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ ɩɪɢɦɟɧɹɟɬɫɹ 

ɩɪɨɤɚɬ ɬɨɥɫɬɨɥɢɫɬɨɜɨɣ, ɧɨɪɦɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɧɨɫɬɢ, ɫ ɨɛɪɟɡɧɨɣ ɤɪɨɦɤɨɣ, 

ɪɚɡɦɟɪɚɦɢ 3ɯ1500ɯ4500 ɦɦ ɩɨ ȽɈɋɌ 19903, ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 15ɏ25Ɍ: 

Ʌɢɫɬ ʞʜ−ଷ˘ଵହ଴଴˘ସହ଴଴ ʒʝʠʡ ଵଽଽ଴ଷ−଻ସଵହХଶହʡ−ʡʑଵ−ʛଵ  ʒʝʠʡ ଵହ଻଻−ଽଷ  

ɋɬɚɥɶ 15ɏ25Ɍ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɜɚɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɜ 

ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ ɦɢɧɭɫ 20 ˚ɋ ɞɨ ɩɥɸɫ 1100 ˚ɋ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɭɞɚɪɧɵɦ ɧɚɝɪɭɡɤɚɦ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɢɡɢɤɨ – ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ: – ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ 𝜎˅– 440 Ɇɉɚ; – ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ 𝜎௠– 295 Ɇɉɚ; – Ɍɜɟɪɞɨɫɬɶ – 240ɇȼ; 
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– Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ Е – 20400 Ɇɉɚ; – Ɇɨɞɭɥɶ ɫɞɜɢɝɚ G – 8300 Ɇɉɚ; – Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɭɞɥɢɧɟɧɢɟ  14%. 

Ɍɚɛɥɢɰɚ 3 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ 

C Si Mn S P ɋr Fe 

≤0,15 ≤1 ≤0,8 0,025 0.035 24-27 69 

Ʉɨɪɩɭɫ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ ɜɵɩɨɥɧɟɧ ɢɡ ɥɢɫɬɨɜɨɝɨ ɦɟɬɚɥɥɚ ɬɨɥɳɢɧɨɣ 3 ɦɦ. 

Ⱦɥɹ ɪɟɡɤɢ ɞɟɬɚɥɟɣ – ɡɚɝɨɬɨɜɨɤ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɥɚɡɟɪɧɵɣ 

ɫɬɚɧɨɤ ɩɨ ɦɟɬɚɥɥɭ 1325GP 

 

Ɋɢɫɭɧɨɤ 33 – Ʌɚɡɟɪɧɵɣ ɫɬɚɧɨɤ ɩɨ ɦɟɬɚɥɥɭ 1325GP 
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Ɋɢɫɭɧɨɤ 34– 3D ɦɨɞɟɥɶ ɤɨɪɩɭɫɚ ɩɨɞɞɨɧɚ 

 

Ɋɢɫɭɧɨɤ 35 – ɗɫɤɢɡ ɤɨɪɩɭɫɚ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ 

Ʉɨɪɩɭɫ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ 

ɥɢɫɬɨɝɢɛɨɱɧɨɦ ɩɪɟɫɫɟ Triumph. 
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Ɋɢɫɭɧɨɤ 36 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɥɢɫɬɨɝɢɛɨɱɧɵɣ ɩɪɟɫɫ Triumph 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɢɫɬɨɝɢɛɨɱɧɨɝɨ ɩɪɟɫɫɚ Triumph TPB 320-4100 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.  

Ɍɚɛɥɢɰɚ 4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɢɫɬɨɝɢɛɨɱɧɨɝɨ ɩɪɟɫɫɚ Triumph. 

ɇɨɦɢɧɚɥɶɧɨɟ ɭɫɢɥɢɟ, ɬ 320 

Ɋɚɛɨɱɚɹ ɞɥɢɧɚ, ɦɦ  4100 

ɏɨɞ ɬɪɚɜɟɪɫɵ, ɦɦ 260  

Ɋɚɫɤɪɵɬɢɟ, ɦɦ 465 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɬɪɚɜɟɪɫɵ, 

ɦɦ/ɫ 

9 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ 22 ɤȼɬ 

Ƚɚɛɚɪɢɬɵ Ⱦɯɒɯȼ, ɦɦ 5520ɯ3060ɯ2445 

ȼɟɫ, ɤɝ 16300 

 



 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

   62      ПȽɍ 1.1-10.23.05.01.010.001ПЗ 

ɉɟɪɟɞɧɹɹ ɫɬɟɧɤɚ ɩɨɞɞɨɧɚ ɜɵɪɟɡɚɟɬɫɹ ɢɡ ɥɢɫɬɚ ɬɨɥɳɢɧɨɣ 3 ɦɦ ɧɚ ɥɚɡɟɪɧɨɦ 

ɫɬɚɧɤɟ ɩɨ ɦɟɬɚɥɥɭ 1325GP. Ⱥɧɚɥɨɝɢɱɧɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜɟɪɯɧɹɹ ɫɬɟɧɤɚ 

ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ, ɚ ɬɚɤɠɟ ɞɟɬɚɥɶ – ɡɚɝɨɬɨɜɤɚ ɠёɥɨɛɚ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ. 

 

Ɋɢɫɭɧɨɤ 37 – ɉɟɪɟɞɧɹɹ ɫɬɟɧɤɚ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ 

 

Ɋɢɫɭɧɨɤ 38 – ȼɟɪɯɧɹɹ ɫɬɟɧɤɚ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ 

 

Ɋɢɫɭɧɨɤ 39 – Ɂɚɝɨɬɨɜɤɚ ɠёɥɨɛɚ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ 
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Ƚɢɛɤɚ ɠёɥɨɛɚ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɱɟɬɵɪёɯɜɚɥɤɨɜɨɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɥɢɫɬɨɝɢɛɟ 4R HS 40-260. 

Ƚɢɛɤɚ ɠёɥɨɛɚ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɱɟɬɵɪёɯɜɚɥɤɨɜɵɯ 

ɜɚɥɶɰɚɯ. ȼɟɪɯɧɢɣ ɜɚɥ ɧɟ ɩɟɪɟɞɜɢɝɚɟɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɉɪɢɜɨɞ 

ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɜɚɥɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɱɟɪɟɡ ɡɭɛɱɚɬɭɸ 

ɩɟɪɟɞɚɱɭ. Ȼɨɤɨɜɵɟ ɜɚɥɤɢ ɜɪɚɳɚɸɬɫɹ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ ɡɚ ɫɱёɬ ɫɢɥ ɬɪɟɧɢɹ ɦɟɠɞɭ 

ɡɚɝɨɬɨɜɤɨɣ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɚɥɤɨɜ. ȼ ɩɪɨɰɟɫɫɟ ɝɢɛɤɢ ɥɢɫɬ ɩɨɞɚёɬɫɹ ɦɟɠɞɭ ɜɟɪɯɧɢɦ 

ɢ ɧɢɠɧɢɦ ɜɚɥɤɚɦɢ. Ɂɚ ɫɱёɬ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɛɨɤɨɜɵɯ ɢ ɧɢɠɧɟɝɨ ɜɚɥɤɨɜ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɢɛɤɚ ɥɢɫɬɨɜɨɣ ɡɚɝɨɬɨɜɤɢ.  

 

Ɋɢɫɭɧɨɤ 40 – ɋɯɟɦɚ ɝɢɛɤɢ ɠёɥɨɛɚ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ: 1 – ɪɚɛɨɱɢɟ ɜɚɥɤɢ; 

2 – ɛɨɤɨɜɵɟ ɜɚɥɤɢ; 3 – ɞɟɬɚɥɶ 

ɗɤɨɧɨɦɢɱɧɨɫɬɶ ɪɚɫɤɪɨɹ ɥɢɫɬɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɤɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ, % [6]: 

                                               %,100ɄɂɆ 




ba

FN                                              (4.1) 

ɝɞɟ N - ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ, ɜɵɪɟɡɚɟɦɵɯ ɢɡ ɥɢɫɬɚ; 

      F – ɩɥɨɳɚɞɶ ɞɟɬɚɥɢ, ˏଶ;  

      a – ɞɥɢɧɚ ɥɢɫɬɚ, ɦ; 

      b – ɲɢɪɢɧɚ ɥɢɫɬɚ, ɦ. 

%;79100
65,1

9,61ɄɂɆ 



  
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ɍɫɢɥɢɟ ɩɪɢ ɪɟɡɤɟ ɞɟɬɚɥɢ, ɇ [6]: 

                                       P=ܮ௞ · ܵ · 𝜎௖˓·К,                                        (4.2) 

ɝɞɟ ܮ௞ – ɨɛɳɚɹ ɞɥɢɧɚ ɪɟɡɚ, ɦɦ; 

      S – ɬɨɥɳɢɧɚ ɦɟɬɚɥɥɚ, ɦɦ; 

      𝜎௖˓ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɫɪɟɡɭ, ɤɝɫ/ˏˏଶ; 

      Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɧɨɫ ɪɟɠɭɳɢɯ ɤɪɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

Ʉ=1,2…1,25. 

P=10,042·3·367·1,2=13121 ɇ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɭɫɢɥɢɹ ɞɥɹ ɝɢɛɤɢ ɞɟɬɚɥɢ, ɇ: 

                                                       P=p·F,                                                        (4.3) 

ɝɞɟ p – ɞɚɜɥɟɧɢɟ ɤɚɥɢɛɪɨɜ, ɤɝɫ/ˏˏଶ; 

      F – ɩɥɨɳɚɞɶ ɡɚɝɨɬɨɜɤɢ ɩɨɞ ɩɭɚɧɫɨɧɨɦ,  ˏˏଶ. 

 

Ɋɢɫɭɧɨɤ 41 – ɀёɥɨɛ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ 
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Ɋɢɫɭɧɨɤ 42 – ɑɟɬɵɪёɯɜɚɥɤɨɜɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɥɢɫɬɨɝɢɛ 4R HS 40-260. 

Ɍɚɛɥɢɰɚ 5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɱɟɬɵɪёɯɜɚɥɤɨɜɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɥɢɫɬɨɝɢɛɚ 4R HS 40-260 

Ɇɚɤɫɢɦɚɥɶ-

ɧɚɹ ɞɥɢɧɚ 

ɨɛɪɚɛɚɬɵɜɚ

ɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, 

ɦɦ 

Max/min 

ɬɨɥɳɢɧɚ 

ɨɛɪɚɛɚɬɵɜɚɟ-

ɦɨɝɨ  

ɦɚɬɟɪɢɚɥɚ, 

ɦɦ 

Ⱦɢɚɦɟɬɪ ɜɚɥɤɚ, 

ɰɟɧɬɪ./ɛɨɤɨɜɵɟ, 

ɦ 

Ɋɚɡɦɟɪɵ, 

Ⱦɯɒɯȼ, 

ɦɦ 

Ɇɨɳɧɨɫɬɶ, 

ɤȼɬ 

ȼɟɫ, 

ɤɝ 

4500 6/1 150/130 5000ɯ850

ɯ950 

4 1650 

 

4.2 ɂɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɢ «Ɏɥɚɧɟɰ» 

ȼ ɤɚɱɟɫɬɜɟ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɮɥɚɧɰɟɜ ɢɫɩɨɥɶɡɭɸɬ ɩɨɤɨɜɤɢ, 

ɲɬɚɦɩɨɜɤɢ, ɩɪɨɮɢɥɶɧɵɣ ɩɪɨɤɚɬ, ɛɚɧɞɚɠɧɵɟ ɢ ɫɜɚɪɧɵɟ ɡɚɝɨɬɨɜɤɢ. ɉɪɢ ɜɵɛɨɪɟ 

ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɞɥɹ ɮɥɚɧɰɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɦɚɬɟɪɢɚɥ ɢ 

ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɮɥɚɧɰɚ, ɪɚɡɦɟɪɵ ɫɟɱɟɧɢɹ ɨɛɨɞɚ, ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɦɟɬɚɥɥɚ, ɬɪɭɞɨёɦɤɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ. 
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ɉɪɢ ɲɬɚɦɩɨɜɤɟ ɮɥɚɧɰɟɜ ɧɚ ɦɨɥɨɬɚɯ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɜɵɫɨɤɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬɨɱɧɨɫɬɶ ɪɚɡɦɟɪɨɜ ɡɚɝɨɬɨɜɨɤ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɦɟɧɶɲɚɟɬɫɹ ɨɬɯɨɞ ɦɟɬɚɥɥɚ ɜ ɫɬɪɭɠɤɭ ɢ ɫɧɢɠɚɟɬɫɹ ɬɪɭɞɨёɦɤɨɫɬɶ ɨɛɪɚɛɨɬɤɢ. 

ɒɬɚɦɩɨɜɤɚ ɧɚ ɤɪɢɜɨɲɢɩɧɵɯ ɝɨɪɹɱɟɲɬɚɦɩɨɜɨɱɧɵɯ ɩɪɟɫɫɚɯ ɢɦɟɟɬ ɪɹɞ 

ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɲɬɚɦɩɨɜɤɨɣ ɧɚ ɦɨɥɨɬɚɯ: ɩɨɜɵɲɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɬɪɭɞɚ ɢ ɬɨɱɧɨɫɬɶ ɢɫɩɨɥɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɩɨɤɨɜɤɢ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɚɥɥɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɦɟɧɶɲɟɧɢɹ ɲɬɚɦɩɨɜɨɱɧɵɯ ɭɤɥɨɧɨɜ, 

ɭɦɟɧɶɲɚɟɬɫɹ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɭɥɭɱɲɚɸɬɫɹ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 

Ƚɢɛɤɭ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɫɜɚɪɤɨɣ ɜɵɝɨɞɧɨ ɩɪɢɦɟɧɹɬɶ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ 

ɫɟɱɟɧɢɟ ɨɛɨɞɚ ɮɥɚɧɰɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɟ ɢ ɤɨɝɞɚ ɦɚɬɟɪɢɚɥ ɮɥɚɧɰɚ ɨɛɥɚɞɚɟɬ 

ɯɨɪɨɲɟɣ ɫɜɚɪɢɜɚɟɦɨɫɬɶɸ. 

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɡɚɝɨɬɨɜɨɤ ɤɨɜɤɨɣ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɤɚɬɤɨɣ ɧɚ 

ɤɨɥɶɰɟɩɪɨɤɚɬɧɨɦ ɫɬɚɧɟ ɛɨɥɶɲɚɹ ɫɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɚ ɮɥɚɧɰɚ ɜɨ ɜɫɟɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ, ɨɬɫɭɬɫɬɜɢɟ ɫɜɚɪɧɨɝɨ ɲɜɚ, ɫɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɚɥɥɚ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɮɥɚɧɰɟɜ. 

ɉɨɥɭɱɟɧɢɟ ɡɚɝɨɬɨɜɨɤ, ɫɜɚɪɟɧɧɵɯ ɢɡ ɨɬɞɟɥɶɧɵɯ ɫɟɤɬɨɪɨɜ, ɩɪɢɦɟɧɹɸɬ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɞɥɹ ɮɥɚɧɰɟɜ ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ, ɢɡɝɨɬɨɜɥɹɟɦɵɯ ɢɡ ɩɪɨɤɚɬɚ ɛɨɥɶɲɨɣ 

ɬɨɥɳɢɧɵ (ɛɨɥɟɟ 40 ɦɦ) ɢɥɢ ɢɡ ɦɚɪɨɤ ɫɬɚɥɟɣ, ɧɚ ɤɨɬɨɪɵɟ ɨɬɫɭɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɧɵɣ 

ɩɪɨɮɢɥɶɧɵɣ ɩɪɨɤɚɬ. 

ɋɬɚɥɶ 15ɏ25Ɍ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ  ɫɜɚɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟ 

ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ ɞɟɣɫɬɜɢɸ ɭɞɚɪɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɨɥɟɟ ɚɝɪɟɫɫɢɜɧɵɯ 

ɫɪɟɞɚɯ ɱɟɦ ɫɬɚɥɶ 08ɏ17Ɍ(ɗɂ645,0ɏ17Ɍ); ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɬɪɭɛ  

ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɪɚɛɨɬɚɸɳɟɣ ɜ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞɚɯ; ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɚɩɩɚɪɚɬɭɪɵ, ɞɟɬɚɥɟɣ, ɱɟɯɥɨɜ ɬɟɪɦɨɩɚɪ, ɷɥɟɤɬɪɨɞɨɜ ɢɫɤɪɨɜɵɯ ɡɚɠɢɝɚɬɟɥɶɧɵɯ 

ɫɜɟɱɟɣ, ɬɪɭɛ ɩɢɪɨɥɢɡɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ; ɜ ɤɚɱɟɫɬɜɟ ɩɥɚɤɢɪɭɸɳɟɝɨ 

ɫɥɨɹ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɞɜɭɯɫɥɨɣɧɵɯ ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɢɯ ɥɢɫɬɨɜ. 
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Ⱦɟɬɚɥɶ ɞɨɫɬɚɬɨɱɧɨ ɬɟɯɧɨɥɨɝɢɱɧɚ, ɞɨɩɭɫɤɚɟɬ ɩɪɢɦɟɧɟɧɢɟ 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɪɟɠɢɦɨɜ ɨɛɪɚɛɨɬɤɢ, ɢɦɟɟɬ ɯɨɪɨɲɢɟ ɛɚɡɨɜɵɟ 

ɩɨɜɟɪɯɧɨɫɬɢ ɞɥɹ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɢ ɞɨɜɨɥɶɧɨ ɩɪɨɫɬɚ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɨɤɚɬ 

ɬɨɥɫɬɨɥɢɫɬɨɜɨɣ, ɧɨɪɦɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɧɨɫɬɢ, ɫ ɨɛɪɟɡɧɨɣ ɤɪɨɦɤɨɣ, ɪɚɡɦɟɪɚɦɢ 

14ɯ100ɯ2000 ɦɦ ɩɨ ȽɈɋɌ 19903, ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 15ɏ25Ɍ: 

Ʌɢɫɬ ʞʜ−଴−ଵସ˘ଵ଴଴˘ଶ଴଴଴ ʒʝʠʡ ଵଽଽ଴ଷ−଻ସଵହХଶହʡ−ʡʑଵ−ʛଵ  ʒʝʠʡ ଵହ଻଻−ଽଷ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɤɪɟɩɥɟɧɢɹ ɨɩɟɪɚɰɢɣ [6]: 

=.ˑ.ˊܭ                                                   𝑡˅்̝ ˓,                                                           (4.4) 

ɝɞɟ ݐ˅ ɬɚɤɬ ɜɵɩɭɫɤɚ ɞɟɬɚɥɢ, ɦɢɧ.; 

      ̝ܶ ˓ – ɲɬɭɱɧɨ-ɤɚɥɶɤɭɥɹɰɢɨɧɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ, ɦɢɧ. 

Ɍɚɤɬ ɜɵɩɭɫɤɚ ɞɟɬɚɥɢ [6]: 

=˅ݐ                                                      
ி̂𝑁ˆ,                                                           (4.5) 

ɝɞɟ ̂ܨ  – ɮɨɧɞ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚ ɝɨɞ, ɦɢɧ.; 

      𝑁ˆ – ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɜɵɩɭɫɤɚ ɞɟɬɚɥɟɣ. 

ɉɪɢɧɢɦɚɟɦ ɞɜɭɯɫɦɟɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ, ɬɨɝɞɚ ̂ܨ =4015 ɱ 

Ƚɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɜɵɩɭɫɤɚ ɞɟɬɚɥɟɣ 𝑁ˆ=5000 ɱ ݐ˅=
ସ଴ଵହ·଺଴ହ଴଴଴ =48,18 ɦɢɧ. 

ɇɚɯɨɞɢɦ ɫɪɟɞɧɟɟ ɲɬɭɱɧɨ – ɤɚɥɶɤɭɥɹɰɢɨɧɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ: 

                                                     ̝ܶ ˓.=∑ ்˛к𝑖௡ ,                                                   (4.6) 

ɝɞɟ ̨ܶ к𝑖  – ɲɬɭɱɧɨ-ɤɚɥɶɤɭɥɹɰɢɨɧɧɨɟ ɜɪɟɦɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɦɢɧ; n – 

ɤɨɥɢɱɟɫɬɜɨ ɨɩɟɪɚɰɢɣ. 
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̝ܶ ˓.=଴,ଵଵ+଴,ଵ+଴,ସଷ+ହ+ଶହ  = 10,64 ɦɢɧ. 

Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɩɪɨɢɡɜɨɞɫɬɜɚ: ܭˊ.ˑ.=ସ଼,ଵ଼ଵ଴,଺ସ=4,52 

 Ɍɚɤ ɤɚɤ 1 < Ʉɡ.ɨ. < 10, ɬɨ ɬɢɩ ɩɪɨɢɡɜɨɞɫɬɜɚ – ɤɪɭɩɧɨɫɟɪɢɣɧɨɟ. 

Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɨɛɪɚɛɨɬɤɢ: 

ɉɪɢ ɧɚɡɧɚɱɟɧɢɢ ɪɟɠɢɦɨɜ ɨɛɪɚɛɨɬɤɢ ɭɱɢɬɵɜɚɸɬ ɬɢɩ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɬɟɪɢɚɥ 

ɢ ɝɚɛɚɪɢɬɵ ɡɚɝɨɬɨɜɤɢ, ɯɚɪɚɤɬɟɪ ɨɛɪɚɛɨɬɤɢ. 

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɢ ɧɚɡɧɚɱɟɧɢɢ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ ɹɜɥɹɸɬɫɹ: 

1) ɉɨɞɚɱɚ; 

2) Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ; 

3) ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ. 

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

1) ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɫɬɚɧɤɚ; 

2) ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ. 

3) Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ. 

4) Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɫɬɚɧɤɚ. 

Ɉɩɟɪɚɰɢɹ 005. Ɂɚɝɨɬɨɜɢɬɟɥɶɧɚɹ: 

Ɂɚɝɨɬɨɜɤɭ ɩɨɥɭɱɚɸɬ ɩɭɬёɦ ɝɚɡɨɜɨɣ ɪɟɡɤɢ  

ɇɚɩɥɵɜɵ ɨɬ ɝɚɡɨɜɨɣ ɪɟɡɤɢ, ɡɚɭɫɟɧɰɵ ɢ ɨɫɬɪɵɟ ɤɪɨɦɤɢ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ 

89 ɯ 140   S=14 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɧɚ ɨɬɪɟɡɚɧɢɟ ɡɚɝɨɬɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                            ଴ܶ = Ͳ,ͲͲͲͳͻ · ݀𝑖ଶ,                                               (4.7) 

ɝɞɟ ݀𝑖 – ɞɢɚɦɟɬɪ ɨɛɪɚɛɨɬɤɢ. 

Tɨ.1 = 0,00019∙1402 = 3,72 ɦɢɧ; 

Tɨ.2 = 0,00019∙892 = 1,23 ɦɢɧ; 
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Tɲɤ1 = Tɨ.1 + Tɨ.2 = 5 ɦɢɧ; 

Ɉɩɟɪɚɰɢɹ 010. Ɍɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɚɹ: 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɜɵɛɢɪɚɟɦ ɦɚɬɟɪɢɚɥ ɪɟɠɭɳɟɝɨ ɢɫɬɪɭɦɟɧɬɚ 

– Ɍ15Ʉ6 

Ɉɬɜɟɪɫɬɢɟ 100 ɧɚ ɝɥɭɛɢɧɭ 5 ɦɦ. 

ɉɨɞɚɱɚ, S= 0,25 ɦɦ/ɨɛ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ: 

                                             
vyxm

v k
StT

C
v 


 ,                                                  (4.8) 

ɝɞɟ vC  – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɫɥɨɜɢɹ ɨɛɪɚɛɨɬɤɢ; 

       m, y, x – ɫɬɟɩɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ; 

       Ɍ – ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ; 

       S  – ɩɨɞɚɱɚ, ɦɦ/ɨɛ; 

       t – ɝɥɭɛɢɧɚ ɪɟɡɚɧɢɹ, ɦɦ; 

 ௩ – ɩɨɩɪɚɜɨɱɧɵɣ ɨɛɨɛɳёɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɫɥɨɜɢɹܭ      

ɢɡɦɟɧɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɚɛɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ. 

ɉɪɢɧɢɦɚɟɦ Ɍ=60 ɦɢɧ; vC =350; ɉɨ ɬɚɛɥɢɰɟ 17 [4, c.167]: m=0,2; ɭ=0,2; х=0,16 

Ɉɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ܭ௩ [͸]: 
௠௩ܭ=௩ܭ                                              · ʞ௏ܭ ·  И௏,                                             (4.9)ܭ

ɝɞɟ ܭ௠௩ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɡɚɝɨɬɨɜɤɢ;         ܭʞ௏ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ.        ܭИ௏ – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɤɚɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ ɢɧɫɬɪɭɦɟɧɬɚ. 

ɉɪɢɧɢɦɚɟɦ ɩɨ ɬɚɛɥɢɰɟ 3 [4, ɫ.360]: 

  .௠௩ = 1ܭ 
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ɉɨ ɬɚɛɥɢɰɟ 5 [4, ɫ.361]:  ܭʞ௏ =0,8.  

ɉɨ ɬɚɛɥɢɰɟ 6 [4, ɫ.361]: 

 ௩=1·0,8·1=0,8ܭ .И௏ = 1ܭ 

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ: 

V=
ଷହ଴଺଴బ,మ·ଶ,ହబ,భఱ·଴,ଶହబ,మ · Ͳ,ͺ=180,78 ɦ/ɦɢɧ. 

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɩɢɧɞɟɥɹ: 

n=
ଵ଴଴଴·௏𝜋·ௗ =

ଵ଴଴଴·ଵ଼଴,଻଼ଷ,ଵସ·ଵ଴଴ = ͷ͹͵ ɨɛ/ɦɢɧ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ: 

Ɍɨɤɚɪɧɵɣ ɫɬɚɧɨɤ 16Ʉ20. 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɩɪɢ ɬɨɱɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                              Tɨ = 0,00017∙Σdi∙li;                                          (4.10) 

ɝɞɟ ݀𝑖 – ɞɢɚɦɟɬɪ ɨɛɪɚɛɨɬɤɢ;  

      ݈𝑖 – ɞɥɢɧɚ ɨɛɪɚɛɨɬɤɢ. 

T010 = 0,00017·100·5=0, 085 ɦɢɧ 
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Ɋɢɫɭɧɨɤ  43 – Ɍɨɤɚɪɧɵɣ ɫɬɚɧɨɤ 16Ʉ20 

Ɍɚɛɥɢɰɚ 6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɤɚɪɧɨɝɨ ɫɬɚɧɤɚ 16Ʉ20. 

Ⱦɢɚɩɚɡɨɧ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɨɛ/ɦɢɧ 12,5 - 1600 

ɑɢɫɥɨ ɫɬɭɩɟɧɟɣ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɲɬ 23 

Ⱦɢɚɦɟɬɪ ɨɛɪɚɛɨɬɤɢ ɧɚɞ ɫɬɚɧɢɧɨɣ, ɦɦ 400 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɚɫɫɚ ɡɚɝɨɬɨɜɤɢ 1300 

ɑɢɫɥɨ ɧɚɪɟɡɚɟɦɵɯ ɦɟɬɪɢɱɟɫɤɢɯ ɪɟɡɶɛ 45 

ɇɚɢɛɨɥɶɲɟɟ ɫɟɱɟɧɢɟ ɪɟɡɰɚ, ɦɦ 25 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ 10 

 

Ɉɩɟɪɚɰɢɹ 015. Ɍɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɚɹ. 

Ɍɨɱɟɧɢɟ ɮɚɫɤɢ 1ɯ45˚ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ: 

Ɍɨɤɚɪɧɵɣ ɫɬɚɧɨɤ 16Ʉ20. 

Ⱦɥɹ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɢɦɟɧɹɟɦ ɦɚɬɟɪɢɚɥ Ɍ15Ʉ6. 

Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ t =1 ɦɦ. 

ɉɪɢɧɢɦɚɟɦ ɩɨɞɚɱɭ S=0,2 ɦɦ/ɨɛ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ: 
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V= 
ଷହ଴଺଴బ,మ·ଵబ,భఱ·଴,ଶబ,మ · ͳ=213 ɦ/ɦɢɧ; 

Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɩɢɧɞɟɥɹ: 

n=
ଵ଴଴଴·௏𝜋·ௗ  = ଵ଴଴଴·ଶଵଷଷ,ଵସ·ଵ଴଴ =678 ɨɛ/ɦɢɧ.                                                                     (4.11) 

Ɉɩɟɪɚɰɢɹ 020. Ɋɚɞɢɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɚɹ: 

Ɇɚɬɟɪɢɚɥ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɩɨɞɛɢɪɚɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ [4, ɫ. 116] – Ɋ6Ɇ5. 

ɋɜɟɪɥɟɧɢɟ ɤɪɟɩёɠɧɵɯ ɨɬɜɟɪɫɬɢɣ 8  

ɉɨɞɚɱɭ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥɢɰɟ 35 [4, c 381]: 

S=0,24 ɦɦ/ɨɛ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ:                                                                      vy

z

m

q

v k
ST

DC
v 




                                                                    (4.12) 
ɉɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥɢɰɟ 40 [4, ɫ. 384]: 

Ɍ=45ɦɢɧ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ ɢɧɫɬɪɭɦɟɧɬɵ: 

Ɋɚɞɢɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ ɫɬɚɧɨɤ 2Ɇ55. 

Ⱦɥɹ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɢɦɟɧɹɟɦ ɦɚɬɟɪɢɚɥ Ɋ6Ɇ5. 

Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ D=8 ɦɦ. 

ɉɪɢɧɢɦɚɟɦ ɩɨɞɚɱɭ S=0,2 ɦɦ/ɨɛ 

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ: 

95,141
2,015

85,3
45,012,0

5,0





v  ɦ/ɦɢɧ;                                                                  

Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɩɢɧɞɟɥɹ: 

n=
ଵ଴଴଴·௏𝜋·ௗ  = 

ଵ଴଴଴·ଵସ,ଽହଷ,ଵସ·଼ =596 ɨɛ/ɦɢɧ 
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Ɋɢɫɭɧɨɤ 44 – Ɋɚɞɢɚɥɶɧɨ – ɫɜɟɪɥɢɥɶɧɵɣ ɫɬɚɧɨɤ 2Ɇ55 

ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɧɚ ɫɬɨɥ ɫɬɚɧɤɚ, ɡɚɤɪɟɩɢɬɶ, ɩɪɨɫɜɟɪɥɢɬɶ 4 ɨɬɜɟɪɫɬɢɹ, 

ɫɧɹɬɶ ɤɨɧɞɭɤɬɨɪ. 

Tɨ =0,00052 Σdi∙li                                    

T020 =0,00052·9·14·4=0,26 ɦɢɧ             

Ɉɩɟɪɚɰɢɹ 025. ɋɥɟɫɚɪɧɚɹ: 

ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɧɚ ɫɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ, ɡɚɤɪɟɩɢɬɶ, ɡɚɱɢɫɬɢɬɶ ɡɚɭɫɟɧɰɵ, 

ɩɪɢɬɭɩɢɬɶ ɨɫɬɪɵɟ ɤɪɨɦɤɢ, ɫɧɹɬɶ ɡɚɝɨɬɨɜɤɭ. 

Ɂɚɱɢɫɬɢɬɶ ɡɚɭɫɟɧɰɵ ɩɪɢɬɭɩɢɬɶ ɨɫɬɪɵɟ ɤɪɨɦɤɢ. 

ɇɚɩɢɥɶɧɢɤ 2820-0028 ȽɈɋɌ 1465-80 

Ɉɩɟɪɚɰɢɹ 030. Ɇɨɟɱɧɚɹ: 

Ɉɱɢɫɬɤɚ ɞɟɬɚɥɢ. 

Ɉɩɟɪɚɰɢɹ 035. Ʉɨɧɬɪɨɥɶɧɚɹ: 

Ʉɨɧɬɪɨɥɶ ɪɚɡɦɟɪɨɜ ɞɟɬɚɥɢ. 
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ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-125-0,1 ȽɈɋɌ 166-89 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ ɢɧɫɬɪɭɦɟɧɬɵ: 

ɇɭɬɪɨɦɟɪ ɢɧɞɢɤɚɬɨɪɧɵɣ ȽɈɋɌ 868-82. 

Ⱥɧɚɥɢɡɢɪɭɹ ɤɨɧɫɬɪɭɤɰɢɸ ɞɟɬɚɥɢ ɢ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ 

ɨɛɪɚɛɚɬɵɜɚɟɦɵɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɣ ɦɚɪɲɪɭɬ ɨɛɪɚɛɨɬɤɢ 

ɞɟɬɚɥɢ: 

Ɍɚɛɥɢɰɚ 7 – Ɇɚɪɲɪɭɬ ɨɛɪɚɛɨɬɤɢ. 

№ Ɉɩɟɪɚɰɢɹ Ʉɪɚɬɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɨɩɟɪɚɰɢɢ. 
005 Ɂɚɝɨɬɨɜɢɬɟɥɶɧɚɹ Ɋɟɡɤɚ ɡɚɝɨɬɨɜɤɢ ɞɟɬɚɥɢ ɢɡ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ 

Ɂɚɝɨɬɨɜɤɚ – ɝɚɡɨɜɚɹ ɜɵɪɟɡɤɚ   89 ɯ 140   S=14 

010 Ɍɨɤɚɪɧɨ-

ɜɢɧɬɨɪɟɡɧɚɹ 

Ɍɨɱɟɧɢɟ ɰɟɧɬɪɨɜɨɝɨ ɨɬɜɟɪɫɬɢɹ 100 ɧɚ ɝɥɭɛɢɧɭ 
5 ɦɦ. 

 

015 Ɍɨɤɚɪɧɨ-

ɜɢɧɬɨɪɟɡɧɚɹ 

Ɍɨɱɟɧɢɟ ɮɚɫɤɢ 1ɯ45˚ 

 

020 
 

Ɋɚɞɢɚɥɶɧɨ-

ɫɜɟɪɥɢɥɶɧɚɹ 

 

 

ɋɜɟɪɥɟɧɢɟ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɮɥɚɧɰɚ 

ɋɜɟɪɥɨ 8 2301-0023 ȽɈɋɌ 10903-77   

 

 

025 
 

ɋɥɟɫɚɪɧɚɹ 

Ɂɚɱɢɫɬɢɬɶ ɡɚɭɫɟɧɰɵ, ɩɪɢɬɭɩɢɬɶ ɨɫɬɪɵɟ ɤɪɨɦɤɢ 

ɇɚɩɢɥɶɧɢɤ 2820-0028 ȽɈɋɌ 1465-80 

 

030 Ɇɨɟɱɧɚɹ ɉɪɨɦɵɬɶ ɞɟɬɚɥɶ 

 

035 
 

Ʉɨɧɬɪɨɥɶɧɚɹ 

Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɚɡɦɟɪɵ 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-125-0,1 ȽɈɋɌ 166-89 

ɇɭɬɪɨɦɟɪ ɢɧɞɢɤɚɬɨɪɧɵɣ ȽɈɋɌ 868-82 

  

 ɗɫɤɢɡɵ ɦɚɪɲɪɭɬɚ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ «Ɏɥɚɧɟɰ» ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7. 
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Ɍɚɛɥɢɰɚ 8 – ɗɫɤɢɡɵ ɦɚɪɲɪɭɬɚ ɨɛɪɚɛɨɬɤɢ. 
 

 

 

 

№ ɗɫɤɢɡ 

Ɉɩɟɪɚɰɢɹ 005. 

Ɂɚɝɨɬɨɜɢɬɟɥɶɧɚɹ. 
 

 

Ɉɩɟɪɚɰɢɹ 010. 

Ɍɨɤɚɪɧɨ-

ɜɢɧɬɨɪɟɡɧɚɹ 
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    ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8 

№ ɗɫɤɢɡ 

Ɉɩɟɪɚɰɢɹ 015 

Ɍɨɤɚɪɧɨ-

ɜɢɧɬɨɪɟɡɧɚɹ 

 

Ɉɩɟɪɚɰɢɹ 020. 

Ɋɚɞɢɚɥɶɧɨ-

ɫɜɟɪɥɢɥɶɧɚɹ 

 

 

ɇɨɪɦɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɞɥɹ ɬɨɤɚɪɧɵɯ ɨɩɟɪɚɰɢɣ [4, c.874]: 

                                                                     ଴ܶ = ܮ · 𝑖 ݊ · ܵ                                                          ሺͶ.ͳ͵ሻ 

ɝɞɟ L – ɞɥɢɧɚ ɨɛɪɚɛɨɬɤɢ, ɦɦ; 

       i – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɩɪɨɯɨɞɨɜ; 
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Ⱦɥɢɧɚ ɨɛɪɚɛɨɬɤɢ [6]: 

                                                 L=l+݈˅+݈˔˘+݈˒ˇ,                                           (4.14) 

ɝɞɟ l – ɞɥɢɧɚ ɞɟɬɚɥɢ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɛɪɚɛɨɬɤɢ, ɦɦ;         ݈˅ – ɜɪɟɡɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɦ;        ݈˔˘ – ɫɯɨɞ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɦ;        ݈˒ˇ – ɩɨɞɜɨɞ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɦ 

ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ݈˒ˇ=݈˔˘=1 ɦɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɭ ɜɪɟɡɚɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ: 

                                                 ݈˅=
𝑡𝑡௚𝜑,                                                  (4.15)             

ɝɞɟ t – ɜɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɦ;  - ɭɝɨɥ ɪɟɡɚɧɢɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ: 

                                                   ଴ܶ=
ሺ௟+ 𝑡𝑡𝑔𝜑+௟˔˘+௟˒ˇሻ·𝑖௡·ௌ  .                                       (4.16) 

Ɉɩɪɟɞɟɥɹɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ:                                                 ܶ˅ ˔˒ = ̟ܶ .˔.+ܶ́ .ˑ.+̟ܶ .˒.+ܶ̀ ˊˏ.,                                 (4.17) 

ɝɞɟ ̟ܶ .˔. – ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɧɚ ɭɫɬɚɧɨɜɤɭ ɢ ɫɧɹɬɢɟ ɞɟɬɚɥɢ, ɦɢɧ; 

      ܶ́ .ˑ. – ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɧɚ ɡɚɤɪɟɩɥɟɧɢɟ ɡɚɝɨɬɨɜɤɢ ɢ ɟё ɨɬ ɨɬɤɪɟɩɥɟɧɢɟ; 

      ̟ܶ .˒. – ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; 

      ܶ̀ ˊˏ. –ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɧɚ ɢɡɦɟɪɟɧɢɟ ɞɟɬɚɥɢ. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɩɟɪɚɬɢɜɧɨɟ ɜɪɟɦɹ:                                                         ܶˑ ˒ˈ˓.= ଴ܶ+ܶ˅ ˔˒.                                                (4.18) 

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɨɬɞɵɯ:                                                           ܶˑ .ˑ.=0,15·ܶˑ ˒ˈ˓.                                              (4.19) 
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Ɉɩɪɟɞɟɥɹɟɦ ɲɬɭɱɧɨɟ ɜɪɟɦɹ: 

                                             ̨ܶ ˕.= ଴ܶ + ܶ˅ ˔˒+ܶˑ .ˑ.                                          (4.20) 

Ɉɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɩɟɪɜɨɣ ɬɨɤɚɪɧɨ - ɜɢɧɬɨɪɟɡɧɨɣ ɨɩɟɪɚɰɢɢ: 

଴ܶ=
ሺ௟+ 𝑡𝑡𝑔𝜑+௟˔˘+௟˒ˇሻ·𝑖௡·ௌ  = 

ሺଵସ+ బ,మఱ𝑡𝑔9బ+ଵ+ଵሻ·ଵହ଻ଷ·଴,ଶହ  = 0,11 ɦɢɧ; 

Ɉɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɜɬɨɪɨɣ ɬɨɤɚɪɧɨ – ɜɢɧɬɨɪɟɡɧɨɣ ɨɩɟɪɚɰɢɢ: 

଴ܶ=
ሺ௟+ 𝑡𝑡𝑔𝜑+௟˔˘+௟˒ˇሻ·𝑖௡·ௌ  = 

ሺଵସ+ భ𝑡𝑔రఱ+ଵ+ଵሻ·ଵ଺଻଼·଴,ଶଶ  = 0,1 ɦɢɧ. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɪɚɞɢɚɥɶɧɨ – ɫɜɟɪɥɢɥɶɧɨɣ ɨɩɟɪɚɰɢɢ: 

଴ܶ=
ሺ௟+ 𝑡𝑡𝑔𝜑+௟˔˘+௟˒ˇሻ·𝑖௡·ௌ  = 

ሺଵ଴+ భ𝑡𝑔9బ+ଵ+ଵሻ·ସହଽ଺·଴,ଶ  = 0,43 ɦɢɧ. 

ɉɪɢɧɢɦɚɟɦ ɜɪɟɦɹ ɧɚ ɦɨɟɱɧɵɟ ɢ ɫɥɟɫɚɪɧɵɟ ɪɚɛɨɬɵ ଴ܶ=2 ɦɢɧ. 

Ɉɛɳɟɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ: ܶ́ .ˑ.+̟ܶ .˔.=0,2 ɦɢɧ; ̟ܶ .˒.=0,6 ɦɢɧ; ܶ̀ ˊˏ.=2,1 ɦɢɧ. ܶ˅ ˔˒.=ܶ́ .ˑ.+̟ܶ .˔.+̟ܶ .˒.+ܶ̀ ˊˏ.=0,2+0,6+2,1=2,9 ɦɢɧ. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɩɟɪɚɬɢɜɧɨɟ ɜɪɟɦɹ: ܶˑ ˒ˈ˓.= ଴ܶ + ܶ˅ ˔˒.=5,54+2,9=8,44 ɦɢɧ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɬɞɵɯ: ܶˑ .ˑ.=0,15·8,44=1, 26 ɦɢɧ. 

ɒɬɭɱɧɨɟ ɜɪɟɦɹ: ̨ܶ ˕.= ଴ܶ + ܶ˅ ˔˒. + ܶˑ .ˑ.=5,54+2,9+1,26=9,7 ɦɢɧ. 

Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɞɟɬɚɥɟɣ ɤɨɪɩɭɫɚ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ ɢ 

ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɝɥɨɜɵɟ ɫɬɪɭɛɰɢɧɵ. 
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Ɋɢɫɭɧɨɤ 45 – ɋɬɪɭɛɰɢɧɚ ɭɝɥɨɜɚɹ 

4.3 ȼɵɛɨɪ ɞɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ ɞɥɹ ɫɜɚɪɤɢ ɞɟɬɚɥɟɣ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ [7]. 

Ⱦɢɚɦɟɬɪ ɩɪɢɦɟɧɹɟɦɨɝɨ ɷɥɟɤɬɪɨɞɚ ݀э  ɡɚɜɢɫɢɬ ɨɬ ɬɨɥɳɢɧɵ ɦɚɬɟɪɢɚɥɚ h. 

Ɍɚɛɥɢɰɚ 9 – Ɂɚɜɢɫɢɦɨɫɬɶ ɞɢɚɦɟɬɪɚ ɷɥɟɤɬɪɨɞɚ ɨɬ ɬɨɥɳɢɧɵ ɦɟɬɚɥɥɚ. 

 h, ɦɦ 1…2 2…5 5…10 ≥10 ݀э, ɦɦ 1,5…2 2,5…4 4…6 4…8 

Ɍɚɤ ɤɚɤ ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 3 ɦɦ, ɬɨ ɞɥɹ ɟɝɨ 

ɫɜɚɪɤɢ ɜɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɞ ɞɢɚɦɟɬɪɨɦ 3 ɦɦ. 

ɋɢɥɭ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɩɨɞɛɢɪɚɸɬ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ:                                                      𝑌௖=(20+6݀э) ݀э, A                                          (4.21) 𝑌௖=(20+6·4)·3=132 Ⱥ 

ɇɚɩɪɹɠɟɧɢɟ ɝɨɪɟɧɢɹ ɞɭɝɢ: 

                                                  ܷˇ=ɚ+ɜ·݈ˇ,                                                    (4.22) 

ɝɞɟ ɚ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɥɟɤɬɪɨɞɚɯ, ɚ=10…12;              

ɜ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 1 ɦɦ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ, 

ɜ=2…2,5 ȼ/ɦɦ. 

ɇɚ ɞɥɢɧɭ ɞɭɝɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɞɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ:                                                       0,5=ˇܮ(݀э+2), ɦɦ                                          (4.23) 
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ˇܷ ɦɦ 2,5=(2+3)0,5=ˇܮ = ͳͳ +2,3·2,5=16,75 ȼ 

ɉɥɨɳɚɞɶ ɫɜɚɪɧɨɝɨ ɲɜɚ:                                                           ːܨ =Ͳ,ͷܭଵܭଶ, ˏˏଶ,                                      (4.24) 

ɝɞɟ ܭଵ, ܭଶ – ɤɚɬɟɬɵ ɫɜɚɪɧɨɝɨ ɲɜɚ. ܭଵ=ܭଶ=4 ɦɦ ːܨ =Ͳ,ͷ·0,4·0,4=0,08 ˔ˏଶ 

ɋɤɨɪɨɫɬɶ ɧɚɩɥɚɜɤɢ: 

                                         ܸː = ௄ː·𝑌ிː ·𝛾  , ɫɦ/ɱ,                                           (4.25) 

ɝɞɟ   ܭː=7…12 ɝ/Ⱥ·ɱ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɥɚɜɤɢ ɞɥɹ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ; 

         𝛾 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, 𝛾=7,8 ɝ/˔ˏଷ ܸː = ଽ·ଵ଻଺଴,଴଼·଻,଼=2538 ɫɦ/ɱ 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ: 

ːܩ                                                   = ːܨ  ː· 𝛾, ɝ                                           (4.26)ܮ·

ɝɞɟ ܮː – ɞɥɢɧɚ ɫɜɚɪɧɨɝɨ ɲɜɚ, ɫɦ. ܩː=0,08·820·7,8=511,68 ɝ 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɞɨɜ ɩɨ ɜɟɫɭ: 

ːܩ=эܩ                                                       ·  э,                                                (4.27)ܭ

ɝɞɟ ܭэ– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɞɨɜ ɧɚ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɢ ɟɝɨ ɧɟɩɨɥɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ. ܭэ=1,4…1,6. ܩэ=511,68· ͳ,ͷ=767,52 ɝ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɞɨɜ: 
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                                              ݊э=
ସீэ𝜋ௗэమ௅э𝛾, ɲɬ                                                (4.28) 

ɝɞɟ ܮэ =35 ɦɦ – ɞɥɢɧɚ ɷɥɟɤɬɪɨɞɚ. ݊э=
ସ·଻଺଻,ହଶଷ,ଵସ·଴,ସమ·ଷହ·଻,଼=22,3 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɫɜɚɪɤɢ: 

                                               ଴ܶ=
଺଴ீː௄𝑌𝑐௄ː , ɦɢɧ,                                              (4.29) 

ɝɞɟ К=1…1,2 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɩɨɫɨɛ ɫɜɚɪɤɢ ɢ ɞɥɢɧɭ 

ɲɜɚ. 

଴ܶ=
଺଴·ହଵଵ,଺଼·ଵ,ଵଵ଻଺·ଽ  =21,32 ɦɢɧ 

ɒɬɭɱɧɨ - ɤɚɥɶɤɭɥɹɰɢɨɧɧɨɟ ɜɪɟɦɹ, ɭɱɢɬɵɜɚɸɳɟɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, 

ɡɚɬɪɚɬɵ ɧɚ ɭɛɨɪɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɚ ɬɚɤɠɟ ɥɢɱɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢ ɫɜɚɪɳɢɤɚ:                                                  ̨ܶ к=;1,3…1,5Ϳ ଴ܶ;                                                       (4.30) ̨ܶ к =1,4·21,32=29,84 ɦɢɧ 

ɋɜɚɪɤɚ ɩɨɞɞɨɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɜɚɪɨɱɧɵɦ ɚɩɩɚɪɚɬɨɦ  GROVERS MIG 350 

 

Ɋɢɫɭɧɨɤ 46 – ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ GROVERS MIG 350 
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Ɋɢɫɭɧɨɤ 47 – ɉɥɚɜɢɥɶɧɵɣ ɩɨɞɞɨɧ 

 

 

Ɋɢɫɭɧɨɤ 48 – ɋɛɨɪɤɚ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ. 
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5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

5.1 ȼɥɢɹɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ 

ȼ ɧɚɲɢ ɞɧɢ ɞɨɥɹ ɝɨɪɨɞɫɤɨɝɨ ɧɚɫɟɥɟɧɢɹ ɜ Ɋɨɫɫɢɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 73%. ȼ 

ɛɭɞɭɳɟɦ ɷɬɚ ɰɢɮɪɚ ɛɭɞɟɬ ɬɨɥɶɤɨ ɪɚɫɬɢ. Ɍɟɧɞɟɧɰɢɟɣ ɹɜɥɹɟɬɫɹ ɭɯɭɞɲɟɧɢɟ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɝɨɪɨɞɚɯ. ȼ ɦɟɝɚɩɨɥɢɫɚɯ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɜɵɛɪɚɫɵɜɚɸɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ (ɉȾȼ) 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɥɹ ɤɚɠɞɨɝɨ ɢɫɬɨɱɧɢɤɚ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 

ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɞɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢ ɨɬ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢɫɬɨɱɧɢɤɨɜ 

ɝɨɪɨɞɚ ɢɥɢ ɞɪɭɝɨɝɨ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ, ɫ ɭɱɟɬɨɦ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɪɚɫɫɟɢɜɚɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ, ɧɟ 

ɫɨɡɞɚɞɭɬ ɩɪɢɡɟɦɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ, ɩɪɟɜɵɲɚɸɳɭɸ ɢɯ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ) ɞɥɹ ɧɚɫɟɥɟɧɢɹ, ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ. 

Ⱦɨɩɭɫɬɢɦɵɟ ɧɨɪɦɵ ɜɵɛɪɨɫɚ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɨɝɥɚɫɧɨ 

ȽɈɋɌ 17.2.3.02-78 «Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ. Ⱥɬɦɨɫɮɟɪɚ. ɉɪɚɜɢɥɚ ɭɫɬɚɧɨɜɥɟɧɢɹ 

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ» 

ɋɢɥɶɧɨ ɡɚɝɪɹɡɧёɧ ɜɨɞɧɵɣ ɛɚɫɫɟɣɧ ɝɨɪɨɞɨɜ. ȼɟɫɨɦɵɣ ɜɤɥɚɞ ɜ ɷɬɨ ɜɧɨɫɹɬ 

ɨɫɚɞɤɢ, ɤɨɬɨɪɵɟ ɚɤɤɭɦɭɥɢɪɭɸɬ ɜ ɫɟɛɟ ɬɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜɚ. 

ɋɧɟɠɧɵɟ ɦɚɫɫ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɝɨɪɨɞɫɤɢɯ ɭɥɢɰɚɯ, ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ 

ɪɚɡɥɢɱɧɵɟ ɨɩɚɫɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. 

ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ ɚɤɬɢɜɧɨ ɧɚɤɚɩɥɢɜɚɟɬ ɜ ɫɟɛɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, 

ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ. ɉɪɢ ɬɚɹɧɢɢ ɫɧɟɝɚ ɷɬɢ ɜɟɳɟɫɬɜɚ ɩɨɩɚɞɚɸɬ ɜ 

ɩɨɱɜɭ, ɬɟɦ ɫɚɦɵɦ ɡɚɝɪɹɡɧɹɹ ɜɨɞɭ. 

ɇɚɥɢɱɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɫɧɟɠɧɵɯ ɦɚɫɫɚɯ ɨɛɴɹɫɧɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɪɟɚɝɟɧɬɨɜ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɭɥɢɰ. 
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Ɋɢɫɭɧɨɤ 49 – ɋɧɟɠɧɵɟ ɦɚɫɫɵ ɧɚ ɨɛɨɱɢɧɚɯ ɞɨɪɨɝ. 

ɋɧɟɠɧɵɟ ɦɚɫɫ ɧɚɤɚɩɥɢɜɚɸɬ ɜ ɫɟɛɟ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ 

ɜɨɡɞɭɯɟ. ɂɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɫɧɟɝɚ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ, 

ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɬ.ɞ. 

ɋɧɟɝ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɜɟɪɯɧɢɟ ɫɥɨɢ ɚɬɦɨɫɮɟɪɵ, ɜɛɢɪɚɟɬ ɜ ɫɟɛɹ ɪɚɡɥɢɱɧɵɟ 

ɱɚɫɬɢɰɵ, ɫɨɞɟɪɠɚɳɢɟ ɬɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ. 

ɉɪɢ ɚɤɬɢɜɧɨɦ ɜɦɟɲɚɬɟɥɶɫɬɜɟ ɱɟɥɨɜɟɤɚ ɜ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ, ɨɫɨɛɟɧɧɨ ɤɨɝɞɚ 

ɪɟɱɶ ɢɞёɬ ɨ ɦɟɝɚɩɨɥɢɫɟ, ɨɱɟɧɶ ɬɪɭɞɧɨ ɫɨɯɪɚɧɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɪɚɜɧɨɜɟɫɢɟ. Ƚɨɪɨɞ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɟɪɲɟɧɧɨ ɨɫɨɛɭɸ ɷɤɨɫɢɫɬɟɦɭ.  

ɉɪɢ ɚɤɬɢɜɧɨɦ ɪɚɡɜɢɬɢɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɨɫɬɨɹɧɧɨɦ ɭɜɟɥɢɱɟɧɢɢ 

ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ 

ɪɚɜɧɨɜɟɫɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɇɚɢɛɨɥɟɟ ɭɹɡɜɢɦɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɷɤɨɫɢɫɬɟɦɵ ɝɨɪɨɞɚ ɹɜɥɹɸɬɫɹ ɟɝɨ ɜɨɞɧɵɟ 

ɪɟɫɭɪɫɵ, ɚ ɬɚɤɠɟ ɩɨɱɜɚ ɢ ɜɨɡɞɭɯ, ɤɨɬɨɪɵɦ ɦɵ ɞɵɲɢɦ. 

ȼɨɞɭ, ɩɨɥɭɱɟɧɧɭɸ ɩɪɢ ɬɚɹɧɢɢ ɫɧɟɠɧɵɯ ɦɚɫɫ ɭɫɥɨɜɧɨ ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ. Ɉɞɧɚɤɨ, ɜ ɭɫɥɨɜɢɹɯ ɝɨɪɨɞɚ ɫɧɟɠɧɵɟ ɦɚɫɫɵ ɫɨɞɟɪɠɚɬ ɜ ɫɜɨёɦ 

ɫɨɫɬɚɜɟ ɪɚɡɥɢɱɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ. ȼɟɳɟɫɬɜɚ ɜɟɫɶɦɚ ɪɚɡɥɢɱɧɵ ɤɚɤ ɩɨ 

ɫɨɫɬɚɜɭ, ɬɚɤ ɢ ɩɨ ɨɛɴёɦɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ. ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ȼ. ɂ. ȼɟɪɧɚɞɫɤɨɝɨ ɟɫɬɶ 

ɫɜɟɞɟɧɢɹ ɨ ɫɨɞɟɪɠɚɧɢɢ ɨɫɧɨɜɧɵɯ ɩɪɢɦɟɫɹɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɫɧɟɝɟ – ɯɥɨɪɢɞɨɜ, 

ɝɢɞɪɨɤɚɪɛɨɧɚɬɨɜ, ɫɭɥɶɮɚɬɨɜ ɢ ɞɪɭɝɢɯ ɫɨɟɞɢɧɟɧɢɣ. ɑɟɪɟɡ ɫɧɟɝ ɜ ɩɨɱɜɭ ɩɨɩɚɞɚɸɬ 
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ɪɚɡɥɢɱɧɵɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɨɪɝɚɧɢɡɦɨɜ 

ɢ ɪɚɫɬɟɧɢɣ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɧɟɝ, ɧɚɯɨɞɹɳɢɣɫɹ ɧɚ ɝɨɪɨɞɫɤɢɯ ɭɥɢɰɚɯ, ɩɪɢɧɨɫɢɬ 

ɛɨɥɶɲɟ ɜɪɟɞɚ, ɱɟɦ ɩɨɥɶɡɵ. Ɋɟɚɝɟɧɬɵ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɧɟɝɨ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɞɨɪɨɝ, 

ɪɚɡɥɚɝɚɸɬ ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɬɚɤɠɟ ɨɛɭɜɶ ɥɸɞɟɣ. ȼ ɩɪɨɰɟɧɬɧɨɦ ɫɨɞɟɪɠɚɧɢɢ 

ɩɪɢɦɟɫɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɫɧɟɠɧɵɯ ɦɚɫɫɚɯ, ɩɪɟɜɵɲɚɸɬ ɫ ɫɨɬɧɢ ɪɚɡ ɩɪɢɧɹɬɵɟ ɧɨɪɦɵ. 

ɋɧɟɠɧɵɟ ɦɚɫɫ ɬɚɤ ɨɩɚɫɧɵ ɞɥɹ ɧɚɲɟɝɨ ɡɞɨɪɨɜɶɹ, ɩɨɬɨɦɭ ɱɬɨ ɦɵ ɜɞɵɯɚɟɦ ɩɚɪɵ 

ɢɫɩɚɪɢɜɲɟɣɫɹ ɢɡ ɫɧɟɝɚ ɜɨɞɵ, ɚ ɪɚɫɬɟɧɢɹ ɜɩɢɬɵɜɚɸ ɤɨɪɧɹɦɢ ɜɥɚɝɭ, ɨɛɪɚɡɭɸɳɭɸɫɹ 

ɩɪɢ ɬɚɹɧɢɢ. 

Ɂɚɝɪɹɡɧɟɧɢɟ ɩɨɱɜɵ ɩɪɨɢɫɯɨɞɢɬ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɜ ɫɧɟɠɧɵɯ 

ɦɚɫɫɚɯ ɯɥɨɪɚ, ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɪɟɚɝɟɧɬɨɜ. Ɍɟɦ ɫɚɦɵɦ ɩɪɨɢɫɯɨɞɢɬ 

ɡɚɫɚɥɢɜɚɧɢɟ ɩɨɱɜɵ. Ɍɚɤɠɟ ɩɚɝɭɛɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸɬ ɬɹɠёɥɵɟ ɦɟɬɚɥɥɵ, 

ɨɛɪɚɡɭɸɳɢɟɫɹ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ ɞɜɢɝɚɬɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ.  

Ɋɹɞ ɩɨɤɚɡɚɬɟɥɟɣ ɜɨɞɵ, ɬɚɤ ɢɥɢ ɢɧɚɱɟ, ɫɜɹɡɚɧ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɪɚɫɬɜɨɪɟɧɧɵɯ ɜ ɜɨɞɟ ɪɚɡɥɢɱɧɵɯ ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ. Ʉ ɬɚɤɢɦ ɜɟɳɟɫɬɜɚɦ 

ɨɬɧɨɫɹɬɫɹ ɪɚɫɬɜɨɪɢɦɵɟ ɫɨɥɢ – ɯɥɨɪɢɞɵ, ɫɭɥɶɮɚɬɵ, ɤɚɪɛɨɧɚɬɵ, ɝɢɞɪɨɤɚɪɛɨɧɚɬɵ.  

ɋɨɞɟɪɠɚɳɢɟɫɹ ɜ ɜɨɞɟ ɦɢɧɟɪɚɥɶɧɵɟ ɫɨɥɢ ɜɧɨɫɹɬ ɪɚɡɧɵɣ ɜɤɥɚɞ ɜ ɨɛɳɟɟ 

ɫɨɥɟɫɨɞɟɪɠɚɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɨ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɤɚɠɞɨɣ ɢɡ ɫɨɥɟɣ. ɉɪɟɫɧɨɣ ɫɱɢɬɚɟɬɫɹ ɜɨɞɚ, ɢɦɟɸɳɚɹ ɨɛɳɟɟ ɫɨɥɟɫɨɞɟɪɠɚɧɢɟ, ɢɥɢ 

ɦɢɧɟɪɚɥɢɡɚɰɢɸ, ɧɟ ɛɨɥɟɟ 1 ɝ/ɥ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɤɚɬɢɨɧɚɦɢ ɞɥɹ ɧɚɡɜɚɧɧɵɯ 

ɚɧɢɨɧɨɜ ɹɜɥɹɸɬɫɹ ɤɚɥɢɣ, ɧɚɬɪɢɣ, ɤɚɥɶɰɢɣ, ɦɚɝɧɢɣ. 

ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ (pH) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɥɨɝɚɪɢɮɦ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɨɪɨɞɧɵɯ ɢɨɧɨɜ ɜ ɪɚɫɬɜɨɪɟ. 

Ⱦɥɹ ɜɫɟɝɨ ɠɢɜɨɝɨ ɜ ɜɨɞɟ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɧɟɤɨɬɨɪɵɯ ɤɢɫɥɨɬɨɭɫɬɨɣɱɢɜɵɯ 

ɛɚɤɬɟɪɢɣ) ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɜɟɥɢɱɢɧɚ pH=5; ɞɨɠɞɶ, ɢɦɟɸɳɢɣ pH<5,5, 

ɫɱɢɬɚɟɬɫɹ ɤɢɫɥɨɬɧɵɦ ɞɨɠɞɟɦ. 

ȼɟɥɢɱɢɧɚ pH ɫɧɟɝɚ ɨɛɭɫɥɨɜɥɟɧɚ ɩɨɩɚɞɚɧɢɟɦ ɢɡ ɚɬɦɨɫɮɟɪɵ ɧɟ ɬɨɥɶɤɨ ɬɜёɪɞɵɯ 

ɱɚɫɬɢɰ, ɧɨ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ: SO2, CO, CO2, N2O, NO, NO2. 

ɗɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɨɱɟɧɶ ɜɚɠɟɧ, ɬ. ɤ. ɦɨɠɟɬ ɫɢɥɶɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɪɟɚɤɰɢɸ ɫɪɟɞɵ ɩɨɱɜɵ 
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ɩɨɫɥɟ ɬɚɹɧɢɹ ɫɧɟɝɚ (ɩɨɞɤɢɫɥɢɬɶ ɢɥɢ ɩɨɞɳɟɥɨɱɢɬɶ). ɑɢɫɬɵɣ ɫɧɟɝ, ɤɚɤ ɢ ɱɢɫɬɚɹ 

ɞɨɠɞɟɜɚɹ ɜɨɞɚ, ɢɦɟɟɬ pH=5,6, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɧɚɥɢɱɢɟɦ ɜ ɜɨɡɞɭɯɟ CO2, ɨɛɪɚɡɭɸɳɢɦ 

ɭɝɨɥɶɧɭɸ ɤɢɫɥɨɬɭ, ɩɨɞɤɢɫɥɹɸɳɭɸ ɚɬɦɨɫɮɟɪɧɵɟ ɨɫɚɞɤɢ. ȿɫɥɢ ɜ ɜɨɡɞɭɯɟ ɦɧɨɝɨ 

ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ, ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɢ ɞɪɭɝɢɯ ɤɢɫɥɨɬɧɵɯ ɨɫɧɨɜɚɧɢɣ, ɬɨ 

ɫɧɟɝ ɛɭɞɟɬ ɢɦɟɬɶ ɜɟɥɢɱɢɧɭ pH < 5,6 (ɫɧɟɝ ɤɢɫɥɵɣ). ȿɫɥɢ ɫɧɟɝ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ pH 

ɜɵɲɟ 5,6, ɬɨ ɨɧ ɳɟɥɨɱɧɨɣ ɢ ɡɚɝɪɹɡɧёɧ ɨɤɫɢɞɚɦɢ ɦɟɬɚɥɥɨɜ, ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ 

ɜɵɯɥɨɩɚɦɢ.  

ɋɭɳɟɫɬɜɟɧɧɨ ɧɚ ɡɚɝɪɹɡɧɟɧɢɟ ɫɧɟɠɧɵɯ ɦɚɫɫ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬ. Ⱦɟɪɟɜɶɹ, ɪɚɫɬɭɳɢɟ ɜɛɥɢɡɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɜɛɢɪɚɸɬ ɜ ɫɟɛɹ 

ɤɨɥɨɫɫɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. 

ɏɥɨɪɢɞɵ. ɋɨɥɟɧɵɟ ɜɨɞɵ ɩɚɝɭɛɧɨ ɜɥɢɹɸɬ ɧɚ ɪɨɫɬ ɪɚɫɬɟɧɢɣ, ɜɵɡɵɜɚɸɬ 

ɡɚɫɨɥɟɧɢɟ ɩɨɱɜ. 

ɋɚɦɵɦ ɞɟɲёɜɵɦ ɫɩɨɫɨɛɨɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɪɚɫɬɨɩɢɬɶ ɫɧɟɠɧɵɟ ɦɚɫɫɵ, 

ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɥɢ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɭ ɭɜɟɥɢɱɟɧɢɸ ɤɨɧɰɟɧɬɪɚɰɢɢ ɯɥɨɪɢɞɨɜ 

ɜ ɝɪɭɧɬɨɜɵɯ ɜɨɞɚɯ ɢ ɩɨɱɜɟ. 

Ɉɫɚɞɤɢ, ɩɨɩɚɞɚɹ ɜ ɩɨɱɜɭ, ɧɟ ɦɨɝɭɬ ɩɨɥɧɨɫɬɶɸ ɪɚɫɬɜɨɪɢɬɶ ɜɫɸ ɫɨɥɶ, 

ɜɵɫɵɩɚɧɧɭɸ ɡɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. ɋ ɬɟɱɟɧɢɟɦ ɥɟɬ ɫɨɥɶ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɩɨ ɩɟɪɢɦɟɬɪɭ 

ɞɨɪɨɝ, ɚ ɡɚɬɟɦ ɩɨɩɚɞɚɟɬ ɜ ɜɨɞɨёɦɵ. Ⱦɚɠɟ ɡɚ ɨɞɢɧ ɫɟɡɨɧ ɜ ɩɨɱɜɟ ɦɨɠɟɬ ɧɚɤɨɩɢɬɶɫɹ 

ɬɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɥɢ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɬɟɱɟɧɢɟ 

ɧɟɫɤɨɥɶɤɢɯ ɫɥɟɞɭɸɳɢɯ ɥɟɬ. 

ɂɡ-ɡɚ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɪɚɫɬɟɧɢɹ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɢɹ ɤɨɪɪɨɡɢɢ 

ɦɟɬɚɥɥɨɜ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɧɚ ɧɢɯ ɫɨɥɟɣ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɚɬɶ ɞɪɭɝɢɟ ɦɟɬɨɞɵ ɭɛɨɪɤɢ 

ɫɧɟɝɚ. 

Ⱦɚɠɟ ɧɢɡɤɚɹ ɰɟɧɚ ɫɨɥɢ ɜ ɫɨɫɬɚɜɟ ɪɟɚɝɟɧɬɨɜ, ɧɟ ɦɨɠɟɬ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɟё 

ɜɪɟɞɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ɋ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ ɪɟɚɝɟɧɬɵ ɩɨɩɚɞɚɸɬ ɧɚ ɝɚɡɨɧɵ, ɚ ɬɚɤɠɟ ɩɪɢɥɟɝɚɸɳɢɟ 

ɬɟɪɪɢɬɨɪɢɢ. Ȼɪɵɡɝɢ ɢɡ-ɩɨɞ ɤɨɥёɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɧɨɫɹɬ ɪɟɚɝɟɧɬɵ ɧɚ 

ɪɚɫɫɬɨɹɧɢɟ ɨɤɨɥɨ 30 ɦɟɬɪɨɜ ɨɬ ɞɨɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ. ɑɚɫɬɢɱɧɨ ɩɨɦɨɝɚɸɬ 

ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ (ɛɚɪɶɟɪɵ, ɞɟɪɟɜɶɹ, ɛɨɪɞɸɪɵ), ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ 
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ɫɨɤɪɚɳɚɟɬɫɹ ɞɢɫɬɚɧɰɢɹ ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ, ɧɨ ɩɪɢ ɷɬɨɦ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɨɥɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɞɨɪɨɠɧɨɦ ɩɨɤɪɵɬɢɢ. 

ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɫɨɥɟɣ ɜ ɤɨɪɧɟɜɭɸ ɫɢɫɬɟɦɭ ɪɚɫɬɟɧɢɣ, ɨɧɢ ɩɟɪɟɧɨɫɹɬɫɹ ɤ 

ɥɢɫɬɶɹɦ ɞɟɪɟɜɶɟɜ, ɬɟɦ ɫɚɦɵɦ ɩɪɨɢɫɯɨɞɢɬ ɡɚɫɨɥɟɧɢɟ ɥɢɫɬɶɟɜ, ɚ ɬɚɤɠɟ ɫɨɥɟɜɨɟ 

ɨɬɪɚɜɥɟɧɢɟ. 

ɉɪɢ ɢɡɛɵɬɤɟ ɫɨɥɟɣ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨɝɥɨɳɟɧɢɟ ɜɨɞɵ ɪɚɫɬɟɧɢɹɦɢ, ɚ ɬɚɤɠɟ 

ɧɚɪɭɲɚɟɬɫɹ ɜɨɞɧɨ-ɫɨɥɟɜɨɣ ɛɚɥɚɧɫ ɜ ɬɤɚɧɹɯ ɢ ɤɥɟɬɤɚɯ. ɉɪɢ ɞɟɮɢɰɢɬɟ ɜɨɞɵ ɜ ɤɥɟɬɤɚɯ 

ɭɫɭɝɭɛɥɹɟɬɫɹ ɬɨɤɫɢɱɧɨɫɬɶ ɜɟɳɟɫɬɜ 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɫɨɥɟɣ ɜ ɩɨɱɜɟ ɩɪɨɢɫɯɨɞɢɬ ɟё ɩɨɞɳɟɥɚɱɢɜɚɧɢɟ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɢɡɦɟɧɹɟɬɫɹ ɫɯɟɦɚ ɩɢɬɚɧɢɹ ɪɚɫɬɟɧɢɹ, ɡɚɬɪɭɞɧɹɟɬɫɹ ɩɨɩɚɞɚɧɢɟ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɤ ɤɨɪɧɹɦ ɪɚɫɬɟɧɢɣ. ȼɵɫɨɤɚɹ ɤɨɪɪɨɡɢɨɧɧɚɹ ɚɝɪɟɫɫɢɜɧɨɫɬɶ ɢ 

ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɨɫɬ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ ɨɛɭɫɥɨɜɢɥɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɩɨɢɫɤɚ ɫɩɨɫɨɛɨɜ ɪɟɲɟɧɢɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɨɛɥɟɦ. 

Ʉ ɫɩɨɫɨɛɚɦ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɫɬɭɩɥɟɧɢɹ ɫɨɥɟɣ ɜ ɩɨɱɜɭ ɨɬɧɨɫɹɬ ɫɥɟɞɭɸɳɢɟ 

ɜɚɪɢɚɧɬɵ: 

1) ɋɨɡɞɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɤɨɩɢɬɟɥɟɣ ɫɨɥɟɣ ɜɞɨɥɶ ɞɨɪɨɝ. 

     2) ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɞɪɟɧɚɠɧɵɯ ɫɢɫɬɟɦ ɞɥɹ ɩɨɫɬɭɩɥɟɧɢɹ ɫɧɟɠɧɨ – ɫɨɥɟɜɵɯ ɦɚɫɫ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɪɟɚɝɟɧɬɨɜ: 

    Ȼɵɫɬɪɨɟ ɭɞɚɥɟɧɢɟ ɝɨɥɨɥɟɞɚ ɢ ɫɧɟɠɧɵɯ ɦɚɫɫ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɨɛɪɚɛɨɬɚɧɧɵɟ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɧɨɜɹɬɫɹ ɧɚɦɧɨɝɨ ɛɟɡɨɩɚɫɧɟɟ ɞɥɹ ɞɜɢɠɟɧɢɹ ɩɨ ɧɢɦ ɬɪɚɧɫɩɨɪɬɚ ɢ 

ɩɟɲɟɯɨɞɨɜ; 

    Ⱦɨɥɝɢɣ ɷɮɮɟɤɬ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɜɬɨɪɧɵɯ ɨɛɪɚɛɨɬɨɤ. ɗɬɨ 

ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɦɚɬɟɪɢɚɥɶɧɵɟ, ɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ. 

   ɇɟɡɚɜɢɫɢɦɨɫɬɶ ɷɮɮɟɤɬɚ ɨɛɪɚɛɨɬɤɢ ɨɬ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶɸ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɬɢɜɨɝɨɥɨɥɟɞɧɵɯ ɫɪɟɞɫɬɜ. 

ɇɚ ɫɚɦɨɦ ɞɟɥɟ ɩɨɥɶɡɭ, ɤɨɬɨɪɭɸ ɩɪɢɧɨɫɹɬ ɚɧɬɢɝɨɥɨɥɟɞɵ, ɩɟɪɟɨɰɟɧɢɬɶ ɨɱɟɧɶ 

ɫɥɨɠɧɨ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɢɯ ɫɪɟɞɫɬɜ ɩɪɟɞɫɬɚɜɢɬɶ ɫɟɛɟ 

ɛɟɡɨɩɚɫɧɵɟ ɡɢɦɧɢɟ ɞɨɪɨɝɢ ɫɨɜɟɪɲɟɧɧɨ ɧɟɜɨɡɦɨɠɧɨ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɟɚɝɟɧɬɵ 
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ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɧɚɩɪɢɦɟɪ, ɥɟɫɬɧɢɰ, 

ɬɪɨɬɭɚɪɨɜ, ɩɚɧɞɭɫɨɜ ɢ ɬ.ɞ.  

ɋɧɟɠɧɵɟ ɜɚɥɵ, ɫɤɚɩɥɢɜɚɸɳɢɟɫɹ ɜɞɨɥɶ ɞɨɪɨɝ ɦɟɲɚɸɬ ɩɪɨɯɨɞɭ ɩɟɲɟɯɨɞɨɜ ɩɨ 

ɬɪɨɬɭɚɪɚɦ. Ɍɚɤɠɟ ɨɧɢ ɦɟɲɚɸɬ ɨɛɡɨɪɭ ɢ ɦɨɝɭɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɞɨɪɨɠɧɨ – 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ. 

Ɍɚɤɠɟ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɬɢɜɨɝɨɥɨɥёɞɧɨɝɨ ɫɨɫɬɚɜɚ ɚɤɬɢɜɧɨ 

ɢɫɩɨɥɶɡɭɟɬ ɩɟɫɤɨ-ɫɨɥɹɧɭɸ ɫɦɟɫɶ.  

ȼɟɫɧɨɣ, ɤɨɝɞɚ ɜɟɫɶ ɫɧɟɝ ɬɚɟɬ, ɜɞɨɥɶ ɞɨɪɨɝ ɨɫɬɚɸɬɫɹ ɩɫɟɱɚɟɧɵɟ ɫɥɟɞɵ, ɤɨɬɨɪɵɟ 

ɨɱɟɧɶ ɫɥɨɠɧɨ ɭɛɪɚɬɶ. 

ȼ ɬɟɱɟɧɢɟ ɡɢɦɵ ɫɧɟɝ ɜɵɜɨɡɹɬ ɢɡ ɝɨɪɨɞɚ ɢ ɫɤɥɚɞɢɪɭɸɬ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ 

ɩɨɥɢɝɨɧɚɯ. ȼ ɫɧɟɠɧɵɯ ɦɚɫɫɚɯ ɧɚɯɨɞɢɬɫɹ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɫɤɨ-ɫɨɥɹɧɨɣ 

ɫɦɟɫɢ ɢ ɛɵɬɨɜɨɝɨ ɦɭɫɨɪɚ. Ɍɚɤ ɤɚɤ ɩɨɥɢɝɨɧɵ ɧɟ ɹɜɥɹɸɬɫɹ ɫɜɚɥɤɚɦɢ, ɬɨ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɚ ɧɢɯ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɢɤɚɨɣ ɨɱɢɫɬɤɢ ɨɬ ɦɭɫɨɪɚ. ɇɚ 

ɞɚɧɧɵɯ ɩɥɨɳɚɞɤɚɯ ɫɧɟɝ ɥɟɠɢɬ ɞɨ ɜɟɫɧɵ, ɚ ɡɚɬɟɦ ɧɚɱɢɧɚɟɬ ɬɚɹɬɶ. ȼɦɟɫɬɟ ɫ ɬɚɥɵɦɢ 

ɜɨɞɚɦɢ ɜ ɩɨɱɜɭ ɩɨɩɚɞɚɸɬ ɜɫɟ ɩɪɢɦɟɫɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɫɧɟɝɟ. 

 

Ɋɢɫɭɧɨɤ 50 – ɉɨɥɢɝɨɧ ɞɥɹ ɫɧɟɠɧɵɯ ɦɚɫɫ. 

ȼɵɯɨɞɨɦ ɢɡ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɦɨɠɟɬ ɫɬɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɭɧɤɬɨɜ ɩɟɪɟɩɥɚɜɤɢ ɫɧɟɝɚ.  



 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

   89      ПȽɍ 1.1-10.23.05.01.010.001ПЗ 

 

Ɋɢɫɭɧɨɤ 51 – ɋɧɟɝɨɩɥɚɜɢɥɶɧɵɣ ɡɚɜɨɞ. 

ɋɧɟɝ ɫ ɝɨɪɨɞɫɤɢɯ ɭɥɢɰ ɜɵɜɨɡɹɬ ɧɚ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɟ ɡɚɜɨɞɵ, ɝɞɟ ɨɧ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɩɥɚɜɢɬɫɹ ɢ ɩɪɨɯɨɞɢɬ ɩɟɪɜɢɱɧɭɸ ɨɱɢɫɬɤɭ ɨɬ ɦɭɫɨɪɚ, ɞɚɥɟɟ ɬɚɥɵɟ ɜɨɞɵ 

ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɝɨɪɨɞɫɤɭɸ ɫɢɫɬɟɦɭ ɤɚɧɚɥɢɡɚɰɢɢ, ɝɞɟ ɩɪɨɯɨɞɹɬ ɜɬɨɪɢɱɧɭɸ ɨɱɢɫɬɤɭ. 

Ɍɟɦ ɫɚɦɵɦ ɢɫɤɥɸɱɚɟɬɫɹ ɩɨɩɚɞɚɧɢɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɜ ɩɨɱɜɭ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɯ ɡɚɜɨɞɨɜ: 

1) ȼɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

2) Ɇɟɧɶɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɫɛɨɪɚ ɞɨ ɭɬɢɥɢɡɚɰɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɩɨɥɢɝɨɧɚɦɢ. 

1) ɋɨɤɪɚɳɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɬɨɩɥɢɜɨ ɞɥɹ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɫɧɟɝ. 

2) ɉɪɨɢɡɜɨɞɢɬɫɹ ɨɱɢɫɬɤɚ ɫɧɟɠɧɵɯ ɦɚɫɫ ɨɬ ɦɭɫɨɪɚ. 

ɇɟɞɨɫɬɚɬɤɢ: 

1) ȼɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2)ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ 

ɩɟɪɟɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ⱦɥɹ ɝɨɪɨɞɨɜ – ɦɢɥɥɢɨɧɧɢɤɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɯ 

ɡɚɜɨɞɨɜ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ, ɧɨ ɞɥɹ ɧɟɛɨɥɶɲɢɯ ɝɨɪɨɞɨɜ ɨɧɨ ɹɜɥɹɟɬɫɹ ɫɥɢɲɤɨɦ 

ɡɚɬɪɚɬɧɵɦ. 
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ȼɵɯɨɞɨɦ ɢɡ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɫɨɡɞɚɧɢɟ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ, 

ɫɩɨɫɨɛɧɵɯ ɩɨɞɛɢɪɚɬɶ ɢ ɪɚɫɬɚɩɥɢɜɚɬɶ ɫɧɟɠɧɵɟ ɦɚɫɫɵ ɚɜɬɨɧɨɦɧɨ. 

ɋɧɟɝɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ ɢɦɟɟɬ ɦɟɧɶɲɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɫɧɟɝɨɩɥɚɜɢɥɶɧɵɦɢ ɡɚɜɨɞɚɦɢ, ɧɨ ɜɟɫɶ ɰɢɤɥ 

ɭɬɢɥɢɡɚɰɢɢ ɫɧɟɠɧɵɯ ɦɚɫɫ ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɧɨɣ ɟɞɢɧɢɰɟɣ ɬɟɯɧɢɤɢ. ɇɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɩɨɝɪɭɡɱɢɤɟ. Ɍɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ. 

Ⱦɥɹ ɩɥɚɜɥɟɧɢɹ ɫɧɟɠɧɵɯ ɦɚɫɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɠɢɠɟɧɧɵɣ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, 

ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɦɟɧɶɲɭɸ ɫɬɨɢɦɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɢɡɟɥɶɧɵɦ ɬɨɩɥɢɜɨɦ, ɚ ɬɚɤɠɟ 

ɛɟɧɡɢɧɨɦ. Ɍɚɤɠɟ ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɛɨɥɟɟ ɷɤɨɥɨɝɢɱɟɧ ɩɪɢ ɫɝɨɪɚɧɢɢ.  

 

ȼɵɜɨɞɵ: 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɫɧɟɠɧɵɯ ɦɚɫɫ ɫ 

ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɩɨɩɚɞɚɧɢɟ ɩɪɢɦɟɫɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ 

ɫɧɟɠɧɵɯ ɦɚɫɫɚɯ, ɜ ɩɨɱɜɭ. ɍɜɟɥɢɱɢɬɶ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɭɬɢɥɢɡɚɰɢɢ ɫɧɟɝɚ. 

Ɍɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɜɢɞɚ ɬɟɯɧɢɤɢ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞɵ ɧɚ 

ɭɬɢɥɢɡɚɰɢɸ ɫɧɟɝɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦ ɟɝɨ ɫɤɥɚɞɢɪɨɜɚɧɢɟɦ ɧɚ 

ɩɨɥɢɝɨɧɚɯ. ɍɦɟɧɶɲɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɭɛɨɪɤɢ 

ɫɧɟɝɚ, ɬɟɦ ɫɚɦɵɦ ɫɧɢɠɚɟɬɫɹ ɧɚɝɪɭɡɤɚ ɧɚ ɬɪɚɧɫɩɨɪɬɧɭɸ ɫɟɬɶ ɝɨɪɨɞɨɜ.  
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6  ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɧɚ ɛɚɡɟ ɍɪɚɥ Next 

ɇɚɫɬɨɹɳɟɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ 

ɤɨɧɫɬɪɭɤɰɢɟɣ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɧɚ ɛɚɡɟ ɍɪɚɥ Next, ɩɪɚɜɢɥɚɦɢ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

Ʉ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɞɨɥɠɟɧ 

ɞɨɩɭɫɤɚɬɶɫɹ ɬɨɥɶɤɨ ɫɩɟɰɢɚɥɶɧɨ ɨɛɭɱɟɧɧɵɣ ɩɟɪɫɨɧɚɥ. 

Cɧɟɝɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɛɨɪɚ ɫɧɟɠɧɵɯ ɦɚɫɫ ɫ 

ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɢɯ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɜ ɩɥɚɜɢɥɶɧɵɣ ɛɭɧɤɟɪ ɫ ɩɨɦɨɳɶɸ 

ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ, ɚ ɬɚɤɠɟ ɩɥɚɜɥɟɧɢɹ ɫɧɟɠɧɵɯ ɦɚɫɫ ɜɧɭɬɪɢ ɛɭɧɤɟɪɚ, ɚ ɬɚɤɠɟ 

ɫɥɢɜɚ ɬɚɥɨɣ ɜɨɞɵ ɜ ɝɨɪɨɞɫɤɭɸ ɫɢɫɬɟɦɭ ɭɬɢɥɢɡɚɰɢɢ ɠɢɞɤɢɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ. 

ȼ ɤɨɧɫɬɪɭɤɰɢɸ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɦɨɝɭɬ ɜɧɨɫɢɬɶɫɹ ɢɡɦɟɧɟɧɢɹ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɟɝɨ ɦɨɞɟɪɧɢɡɚɰɢɟɣ, ɧɟ ɨɬɪɚɠёɧɧɵɟ ɜ ɧɚɫɬɨɹɳɟɣ ɢɧɫɬɪɭɤɰɢɢ ɩɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɋɧɟɝɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ: 

- ɉɨɞɛɨɪ ɫɧɟɠɧɵɯ ɦɚɫɫ ɫ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ; 

- Ɍɪɚɧɫɩɨɪɬ ɫɧɟɠɧɵɯ ɦɚɫɫ ɜ ɩɥɚɜɢɥɶɧɵɣ ɛɭɧɤɟɪ; 

- ɉɥɚɜɥɟɧɢɟ ɫɧɟɠɧɵɯ ɦɚɫɫ; 

- ɍɬɢɥɢɡɚɰɢɹ ɠɢɞɤɢɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɜ ɝɨɪɨɞɫɤɭɸ ɫɢɫɬɟɦɭ ɤɚɧɚɥɢɡɚɰɢɢ. 

ɋɧɟɝɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɛɫɥɭɠɢɜɚɟɬɫɹ ɨɞɧɢɦ ɨɩɟɪɚɬɨɪɨɦ 

ɢɡ ɤɚɛɢɧɵ ɚɜɬɨɦɨɛɢɥɹ.  

Ɂɚɠɢɝɚɧɢɟ ɝɨɪɟɥɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ ɢɡ ɤɚɛɢɧɵ ɜɨɞɢɬɟɥɹ ɫ 

ɩɨɦɨɳɶɸ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɞɨɛɫɬɜɨ ɞɥɹ 

ɨɩɟɪɚɬɨɪɚ. 

ɋɧɟɝɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ ɦɨɠɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ ɦɢɧɭɫ 25 ˚ɋ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɶɸ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 

80%. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 10: 
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Ɍɚɛɥɢɰɚ 10 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ȼɚɡɨɜɨɟ ɲɚɫɫɢ ɍɪɚɥ Next 

Ʉɨɥёɫɧɚɹ ɮɨɪɦɭɥɚ 6ɯ6 

Ɋɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, 

ɤɦ/ɱ 

2-5 

ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɛɭɧɤɟɪɚ,ˏଷ 10 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɟɤɨɜ ɛɭɧɤɟɪɚ 2 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɩɥɚɜɥɟɧɢɹ ɫɧɟɝɚ, ˏଷ/ɱ 

30 

ɒɢɪɢɧɚ ɡɚɯɜɚɬɚ 

ɲɧɟɤɨɪɨɬɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɢ, ɦ 

2 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 

ɭɛɢɪɚɟɦɨɝɨ ɫɧɟɝɚ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ, ɦ 

0,5 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 

ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ, Ɇȼɬ 

1,1 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ 

ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ, ɥ 

148  

ȼɪɟɦɹ ɩɨɥɧɨɝɨ ɰɢɤɥɚ ɪɚɛɨɬɵ 

ɤɨɦɛɚɣɧɚ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɢɧɭɫ 15 ɋ, ɱ 

1 

Ʉɨɥɢɱɟɫɬɜɨ ɝɚɡɨɜɵɯ ɝɨɪɟɥɨɤ 4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 10 

 – ɞɥɢɧɚ 

– ɲɢɪɢɧɚ 

– ɜɵɫɨɬɚ 

 

9600 

2480 

3450 

ɉɨɥɧɚɹ ɦɚɫɫɚ, ɤɝ 22500 

Ƚɚɪɚɧɬɢɣɧɵɣ ɫɪɨɤ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɥɟɬ 2 

 

 

Ɋɢɫɭɧɨɤ 52 – ɍɫɬɪɨɣɫɬɜɨ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ. 

6.1 ɉɪɢɦɟɧɟɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ. 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ɂɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɫ ɞɟɦɨɧɬɢɪɨɜɚɧɧɵɦ 

ɢɥɢ ɧɟɢɫɩɪɚɜɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

Ɂɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ ɧɟ ɧɟɫёɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɢɡɞɟɥɢɹ ɩɪɢ ɫɚɦɨɜɨɥɶɧɨɦ ɢɡɦɟɧɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɡɚɦɟɧɵ ɞɟɬɚɥɟɣ ɧɚ 

ɧɟɨɪɢɝɢɧɚɥɶɧɵɟ, ɧɚɪɭɲɟɧɢɟ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɉɛɳɢɟ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ: 
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Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɩɪɢ ɪɚɛɨɬɚɸɳɟɦ ɧɚɜɟɫɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. ɉɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɤɚɤɢɯ-ɥɢɛɨ ɪɚɛɨɬ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɞɜɢɝɚɬɟɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɝɥɭɲɟɧ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɜ ɤɚɛɢɧɟ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 

ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɨɞɯɨɞɢɬɶ ɛɥɢɠɟ, ɱɟɦ ɧɚ 5 ɦɟɬɪɨɜ ɤ ɪɚɛɨɬɚɸɳɟɣ 

ɲɧɟɤɨɪɨɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ. 

ɉɪɢ ɪɚɛɨɬɟ ɜ ɭɫɥɨɜɢɹɯ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɜɢɞɢɦɨɫɬɢ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɜɟɬɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɂɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɩɪɢ ɪɚɛɨɬɟ ɫ 

ɚɛɪɚɡɢɜɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɳɟɛɟɧɶ, ɩɟɫɨɤ. 

ɉɪɢ ɪɚɛɨɬɟ ɲɧɟɤɨɪɨɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ 

ɤɨɦɛɚɣɧɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 5 ɤɦ/ɱ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɫɥɢɜ ɬɚɥɨɣ ɜɨɞɵ ɢɡ ɛɭɧɤɟɪɚ ɧɚ ɩɪɨɟɡɠɭɸ ɱɚɫɬɶ. 

 

6.2 Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɚɛɨɬɟ: 

ɉɨɞɝɨɬɨɜɢɬɶ ɤ ɪɚɛɨɬɟ ɛɚɡɨɜɵɣ ɚɜɬɨɦɨɛɢɥɶ ɍɪɚɥ Next ɫɨɝɥɚɫɧɨ «Ɋɭɤɨɜɨɞɫɬɜɚ 

ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɍɪɚɥ Next. 

Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫɨ ɜɫɟɦɢ ɧɚɞɩɢɫɹɦɢ ɢ ɬɚɛɥɢɱɤɚɦɢ. 

ɉɪɨɜɟɪɢɬɶ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɛɚɤɟ ɝɢɞɪɨɫɢɫɬɟɦɵ ɲɧɟɤɨɪɨɬɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɢ.  ɉɪɨɜɟɪɤɭ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɩɨɥɧɨɫɬɶɸ ɜɬɹɧɭɬɵɯ ɝɢɞɪɨɰɢɥɢɧɞɪɚɯ. 

ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɢɡɭɚɥɶɧɨ ɩɪɨɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɨɬɫɭɬɫɬɜɢɟ ɩɨɞɬёɤɨɜ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɩɪɢɦɟɧɹɬɶ ɦɚɫɥɨ ɦɚɪɤɢ ȼɆȽɁ 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɭɞɨɫɬɨɜɟɪɢɬɶɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ 

ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɧɚ ɪɚɛɨɱɟɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɲɧɟɤɨɪɨɬɨɪɧɨɝɨ ɩɨɞɛɨɪɳɢɤɚ ɧɟɨɛɯɨɞɢɦ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɪɨɝɪɟɜ ɛɭɧɤɟɪɚ ɜ ɬɟɱɟɧɢɟ 5 – 10 ɦɢɧɭɬ. 
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Ɋɢɫɭɧɨɤ 53 – ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ. 

 

6.3 Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɟɪɟɞ ɩɭɫɤɨɦ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ 

ɫɟɥɟɤɬɨɪ Ʉɉɉ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɣɬɪɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɪɚɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɲɧɟɤɨɪɨɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ 

ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ ɜ ɪɚɛɨɬɚɸɳɟɦ ɫɨɫɬɨɹɧɢɢ ɛɟɡ ɧɚɞɡɨɪɚ ɨɩɟɪɚɬɨɪɚ. 

ɉɟɪɟɤɥɸɱɟɧɢɟ ɪɵɱɚɝɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɧɚɯɨɞɹɫɶ ɬɨɥɶɤɨ ɧɚ 

ɜɨɞɢɬɟɥɶɫɤɨɦ ɫɢɞɟɧɶɟ. 

ȼɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɩɨ ɞɨɪɨɝɚɦ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɲɧɟɤɨɪɨɬɨɪɧɚɹ 

ɭɫɬɚɧɨɜɤɚ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɜɟɪɯɧɟɦ ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

ɉɨɞɝɨɬɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ ɤ ɪɚɛɨɬɟ: 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɩɪɨɢɡɜɟɫɬɢ ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɬɭ ɫɜɟɬɨɜɵɯ ɢ ɫɢɝɧɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɩɪɨɜɟɪɢɬɶ ɪɟɡɶɛɨɜɵɟ 

ɫɨɟɞɢɧɟɧɢɹ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɪɚɧɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 

6.4 Ɉɛɤɚɬɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɉɛɤɚɬɤɚ ɛɚɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ «Ɋɭɤɨɜɨɞɫɬɜɭ ɩɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɍɪɚɥ Next» 

Ɉɛɤɚɬɤɚ ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɧɟɤɨɪɨɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɩɪɨɝɪɚɦɦɟ: 
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          – ɨɛɤɚɬɤɚ ɛɟɡ ɧɚɝɪɭɡɤɢ ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ ɩɪɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ 

ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ 1500-2000 ɨɛ/ɦɢɧ; 

– ɷɤɫɩɥɭɚɬɚɰɢɹ ɩɪɢ 40% ɧɚɝɪɭɡɤɟ ɜ ɬɟɱɟɧɢɟ 2 ɱɚɫɨɜ; 

– ɷɤɫɩɥɭɚɬɚɰɢɹ ɩɪɢ 80% ɧɚɝɪɭɡɤɟ ɜ ɬɟɱɟɧɢɟ 4 ɱɚɫɨɜ. 

ɉɪɢ ɨɛɤɚɬɤɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɩɨɫɬɨɪɨɧɧɢɟ ɲɭɦɵ, 

ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɪɚɛɨɬɟ, ɚ ɬɚɤɠɟ ɩɨɞɬɟɤɚɧɢɟ ɠɢɞɤɨɫɬɢ ɢɡ ɝɢɞɪɨɫɢɫɬɟɦɵ. 

ɉɪɢ ɜɪɚɳɟɧɢɢ ɲɧɟɤɚ ɩɢɬɚɬɟɥɹ ɛɭɧɤɟɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɫɬɨɪɨɧɧɢɯ ɫɬɭɤɨɜ, 

ɡɚɟɞɚɧɢɣ. 

Ɂɚɞɟɜɚɧɢɟ ɥɨɩɚɬɨɤ ɲɧɟɤɚ ɡɚ ɠёɥɨɛ ɩɢɬɚɬɟɥɹ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɛɤɚɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɧɢɬɶ ɦɚɫɥɹɧɵɣ ɮɢɥɶɬɪ 

ɝɢɞɪɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɭɫɬɪɚɧɢɬɶ ɜɨɡɧɢɤɲɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 

6.5 ɍɩɪɚɜɥɟɧɢɟ ɢ ɩɨɪɹɞɨɤ ɪɚɛɨɬɵ ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

ɍɩɪɚɜɥɟɧɢɟ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɲɧɟɤɨɪɨɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ – ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ. 

ȼɤɥɸɱɟɧɢɟ ɩɪɢɜɨɞɚ ɜɪɚɳɟɧɢɹ ɲɧɟɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɞɜɢɠɟɧɢɟɦ ɪɵɱɚɝɚ 

ɭɩɪɚɜɥɟɧɢɹ ɲɧɟɤɨɪɨɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɩɨɥɨɠɟɧɢɣ «ɜɥɟɜɨ». ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɭɫɤɚɧɢɟ ɲɧɟɤɨɪɨɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

ɉɪɢ ɡɚɤɥɢɧɢɜɚɧɢɢ ɜɚɥɚ ɲɧɟɤɨɪɨɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɥɢɛɨ ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ 

ɩɨ ɩɪɢɱɢɧɟ ɩɨɩɚɞɚɧɢɹ ɢɧɨɪɨɞɧɨɝɨ ɩɪɟɞɦɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɧɟɦɟɞɥɟɧɧɨ ɨɬɤɥɸɱɢɬɶ 

ɩɪɢɜɨɞ ɲɧɟɤɚ. Ɉɫɭɳɟɫɬɜɢɬɶ ɞɜɢɠɟɧɢɟ ɧɚɡɚɞ. ȼɵɣɬɢ ɢɡ ɤɚɛɢɧɵ ɢ ɜɢɡɭɚɥɶɧɨ 

ɩɪɨɜɟɪɢɬɶ ɰɟɥɨɫɬɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɚɥɶɧɟɣɲɚɹ ɪɚɛɨɬɚ ɜɨɡɦɨɠɧɚ ɩɨɫɥɟ 

ɫɨɛɥɸɞɟɧɢɹ ɞɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ. 

6.6 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ 

ɢɫɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɛɚɡɨɜɵɣ ɚɜɬɨɦɨɛɢɥɶ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɪɭɱɧɨɣ ɬɨɪɦɨɡ, ɩɨɞ ɤɨɥɟɫɚ ɩɨɞɤɥɚɞɵɜɚɸɬɫɹ ɛɚɲɦɚɤɢ, 

ɞɜɢɝɚɬɟɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɝɥɭɲɟɧ. 
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Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɧɚ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɯ 

ɫɬɚɧɰɢɹɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ. 

ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɢɧɬɟɪɜɚɥɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɧɟɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɡɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ ɧɟ ɧɟɫёɬ ɝɚɪɚɧɬɢɣɧɵɟ ɨɛɹɡɚɬɟɥɶɫɬɜɚ. 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɫɬɢɬɶ ɭɡɥɵ 

ɤɨɦɛɚɣɧɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ. 

ɍɬɢɥɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 

21046. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɦɛɚɣɧɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 10. 

   Ɍɚɛɥɢɰɚ 11 – ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɂɧɬɟɪɜɚɥ 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 

№1 

ɱɟɪɟɡ 30 ɦɨɬɨɱɚɫɨɜ 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 

№2 

ɱɟɪɟɡ 80 ɦɨɬɨɱɚɫɨɜ 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 

№3 

ɱɟɪɟɡ 200 ɦɨɬɨɱɚɫɨɜ 

ɋɟɡɨɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɱɟɪɟɡ 6 ɦɟɫɹɰɟɜ 

 

   

 

 

 

  



 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

   98      ПȽɍ 1.1-10.23.05.01.010.001ПЗ 

 Ɍɚɛɥɢɰɚ 12 – Ɉɩɟɪɚɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

 

ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬ 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 

ɉɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɢɧɫɬɪɭɦɟɧɬɵ ɢ 

ɦɚɬɟɪɢɚɥɵ 

ȿɠɟɫɦɟɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ȿɌɈ) 

ɉɪɨɢɡɜɟɫɬɢ ɜɧɟɲɧɢɣ 

ɨɫɦɨɬɪ. Ɉɛɧɚɪɭɠɟɧɧɵɟ 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ 

ɭɫɬɪɚɧɢɬɶ 

 

       ɋɨɨɬɜɟɬɫɬɜɢɟ ɄȾ 

 

          --- 

ɉɪɨɜɟɪɢɬɶ 

ɝɟɪɦɟɬɢɱɧɨɫɬɶ 

ɝɢɞɪɨɫɢɫɬɟɦɵ 

ɉɨɞɬɟɤɚɧɢɹ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ ɜ ɦɟɫɬɚɯ 

ɫɨɟɞɢɧɟɧɢɣ ɢ ɩɨ ɲɬɨɤɚɦ 

ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɧɟ 

ɞɨɩɭɫɤɚɟɬɫɹ 

 

ɇɚɛɨɪ ɤɥɸɱɟɣ 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №1 

Ɉɱɢɫɬɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ --- ȼɟɬɨɲɶ 

ȼɵɩɨɥɧɢɬɶ ɨɩɟɪɚɰɢɢ 

ȿɌɈ 

ɋɦ. ɜɵɲɟ ɇɚɛɨɪ ɤɥɸɱɟɣ 

ȼɵɩɨɥɧɢɬɶ ɫɦɚɡɨɱɧɵɟ 

ɪɚɛɨɬɵ 

 

ɋɦɚɡɤɭ ɩɨɞɚɜɚɬɶ ɞɨ 

ɩɨɹɜɥɟɧɢɹ ɟɟ ɢɡ ɡɚɡɨɪɨɜ 

ɋɨɥɢɞɨɥɨɧɚɝɧɟɬɚɬɟɥɶ 

ɉɪɨɢɡɜɟɫɬɢ ɜɧɟɲɧɢɣ 

ɨɫɦɨɬɪ ɪɟɡɶɛɨɜɵɯ 

ɫɨɟɞɢɧɟɧɢɣ 

Ɉɫɥɚɛɥɟɧɧɵɟ 

ɫɨɟɞɢɧɟɧɢɹ ɞɨɥɠɧɵ 

ɛɵɬɶ ɩɨɞɬɹɧɭɬɵ 

ɇɚɛɨɪ ɤɥɸɱɟɣ 

 



 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

   99      ПȽɍ 1.1-10.23.05.01.010.001ПЗ 

   ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 12 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №2 

ȼɵɩɨɥɧɢɬɶ ɨɩɟɪɚɰɢɢ 

ɌɈ №1 

ɋɦ. ɜɵɲɟ ɇɚɛɨɪ ɤɥɸɱɟɣ, ɫɨ- 

ɥɢɞɨɥɨɧɚɝɧɟɬɚɬɟɥɶ 

ɉɪɨɢɡɜɟɫɬɢ ɜɧɟɲɧɢɣ 

ɨɫɦɨɬɪ ɪɭɤɚɜɨɜ 

ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

Ʉɨɧɬɚɤɬ ɪɭɤɚɜɨɜ ɞɪɭɝ ɫ 

ɞɪɭɝɨɦ ɤɪɨɦɟ ɦɟɫɬ ɢɯ 

ɤɪɟɩɥɟɧɢɹ ɧɟ 

ɞɨɩɭɫɤɚɟɬɫɹ; ɨɬɫɭɬɫɬɜɢɟ 

ɩɨɜɪɟɠɞɟɧɢɣ, ɬɟɱɟɣ 

 

 

ɇɚɛɨɪ ɤɥɸɱɟɣ 

ɉɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ 

ɪɟɠɭɳɢɯ ɤɪɨɦɨɤ 

ɲɧɟɤɨɜ 

Ⱦɟɮɨɪɦɚɰɢɹ ɢ ɢɡɧɨɫ 

ɧɚɩɥɚɜɤɢ ɞɨ ɨɫɧɨɜɧɨɝɨ 

ɦɟɬɚɥɥɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 

ȼɵɩɨɥɧɢɬɶ 

ɧɚɩɥɚɜɤɭ ɢɥɢ ɪɟɦɨɧɬ 

ɪɟɠɭɳɢɯ ɤɪɨɦɨɤ ɲɧɟɤɨɜ 

ɉɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ 

ɥɨɩɚɫɬɟɣ ɪɨɬɨɪɚ, ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɜɵɩɨɥɧɢɬɶ ɪɟɦɨɧɬ ɢɥɢ 

ɡɚɦɟɧɭ. 

ɉɨɜɵɲɟɧɧɚɹ 

ɞɟɮɨɪɦɚɰɢɹ ɢ ɢɡɧɨɫ ɧɟ 

ɞɨɩɭɫɤɚɸɬɫɹ 

ɉɨɫɥɟ ɡɚɦɟɧɵ ɢɥɢ 

ɪɟɦɨɧɬɚ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɩɨɥɧɢɬɶ 

ɛɚɥɚɧɫɢɪɨɜɤɭɪɨɬɨɪɚ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №3 

ȼɵɩɨɥɧɢɬɶ ɨɩɟɪɚɰɢɢ 

ɌɈ №2 

ɋɦ. ɜɵɲɟ ɋɨɥɢɞɨɥɨɧɚɝɧɟɬɚɬɟɥɶ 

ɉɪɨɢɡɜɟɫɬɢ ɜɧɟɲɧɢɣ 

ɨɫɦɨɬɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɍɪɟɳɢɧɵ ɢ 

ɞɟɮɨɪɦɚɰɢɢ ɦɟɬɚɥɥɚ ɧɟ 

ɞɨɩɭɫɤɚɸɬɫɹ 

 

ɋɜɚɪɨɱɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ. 
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ɉɪɨɢɡɜɟɫɬɢ ɜɧɟɲɧɢɣ 

ɨɫɦɨɬɪ ɲɬɨɤɨɜ ɢ 

ɝɪɹɡɟɫɴɟɦɧɢɤɨɜ 

ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ. 

Ɍɪɟɳɢɧɵ, ɜɵɞɚɜɥɢɜɚɧɢɟ 

ɧɚɪɭɠɭ ɝɪɹɡɟɫɴɟɦɧɢɤɨɜ 

ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

Ɂɚɦɟɧɢɬɶ ɰɢɥɢɧɞɪ ɢɥɢ 

ɨɬɪɟɦɨɧɬɢɪɨɜɚɬɶ ɜ 

ɦɚɫɬɟɪɫɤɨɣ 

ɉɪɨɢɡɜɟɫɬɢ ɩɨɤɪɚɫɤɭ 

ɦɟɫɬ ɫ ɩɨɜɪɟɠɞɟɧɧɵɦ 

ɩɨɤɪɵɬɢɟɦ 

Ɉɬɫɭɬɫɬɜɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ 

ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ 

ɩɨɤɪɵɬɢɹ 

 

ɉɪɨɢɡɜɟɫɬɢ ɡɚɦɟɧɭ 

ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɚ ɢ 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

ɝɢɞɪɨɫɢɫɬɟɦɵ, ɩɪɨɦɵɬɶ 

ɝɢɞɪɨɛɚɤ ɧɚɜɟɫɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɨɝɥɚɫɧɨ "ɉɚɫɩɨɪɬɭ ɢ 

Ɋɭɤɨɜɨɞɫɬɜɭ ɩɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ". 

 

ɋɟɡɨɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ȼɵɩɨɥɧɢɬɶ ɨɩɟɪɚɰɢɢ 

ɨɱɟɪɟɞɧɨɝɨ ɌɈ. 

ɋɦ. ɜɵɲɟ ɇɚɛɨɪ ɤɥɸɱɟɣ, ɫɨ- 

ɥɢɞɨɥɨɧɚɝɧɟɬɚɬɟɥɶ 

ȼɵɩɨɥɧɢɬɶ ɨɩɟɪɚɰɢɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɫɟɡɨɧɧɨɦɭ ɌɈ ɍɪɚɥ Next 

ɋɨɝɥɚɫɧɨ «Ɋɭɤɨɜɨɞɫɬɜɭ 

ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɪɚɥ 

Next» 

ɇɚɛɨɪ ɤɥɸɱɟɣ, ɫɨ- 

ɥɢɞɨɥɨɧɚɝɧɟɬɚɬɟɥɶ 

Ɉɱɢɫɬɤɚ ɛɭɧɤɟɪɚ ɨɬ 

ɦɭɫɨɪɚ, ɨɫɦɨɬɪ ɛɭɧɤɟɪɚ  

ɧɚɥɢɱɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 

Ɍɪɟɳɢɧɵ ɢ ɞɟɮɨɪɦɚɰɢɢ 

ɦɟɬɚɥɥɚ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɩɪɨɪɚɛɨɬɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɜɨɩɪɨɫɵ: 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɚɬɟɧɬɧɨɝɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɢɫɤɚ ɛɵɥɢ ɜɵɹɜɥɟɧɵ 

ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɥɟɱɶ ɜ ɨɫɧɨɜɭ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ. 

Ȼɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɧɟɝɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ ɨɛɥɚɞɚɟɬ ɩɚɬɟɧɬɧɨɣ ɱɢɫɬɨɬɨɣ ɜ 

ɧɚɲɟɣ ɫɬɪɚɧɟ. 

ȼ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɱɚɫɬɢ ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱёɬɵ ɩɚɪɚɦɟɬɪɨɜ ɲɧɟɤɨɪɨɬɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɢ, ɲɧɟɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ ɛɭɧɤɟɪɚ, ɦɨɳɧɨɫɬɢ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ, 

ɨɩɪɟɞɟɥɟɧɵ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɛɭɧɤɟɪɚ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞёɧ ɟɝɨ ɩɪɨɱɧɨɫɬɧɨɣ ɪɚɫɱɟɬ. 

ȼɵɩɨɥɧɟɧ ɪɚɫɱёɬ ɤɨɪɨɛɤɢ ɨɬɛɨɪɚ ɦɨɳɧɨɫɬɢ. 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɪɚɡɪɚɛɨɬɚɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɥɚɜɢɥɶɧɨɝɨ ɩɨɞɞɨɧɚ, ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ‚ ɪɚɡɪɚɛɨɬɚɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɮɥɚɧɰɚ, ɨɩɪɟɞɟɥɟɧɵ ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ. 

ȼ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɪɚɡɞɟɥɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ 

ɩɪɢɱɢɧɵ ɡɚɝɪɹɡɧɟɧɢɹ ɫɧɟɠɧɵɯ ɦɚɫɫ, ɦɟɬɨɞɵ ɢɯ ɭɬɢɥɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧ ɷɮɮɟɤɬ 

ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ. 

ȼ ɪɚɡɞɟɥɟ "ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ" ɨɩɢɫɚɧɵ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɧɟɝɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ, ɩɪɚɜɢɥɚ ɩɨɥɶɡɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɧɚɫɬɪɨɣɤɟ ɚɝɪɟɝɚɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ.  

ɐɟɥɶ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɞɨɫɬɢɝɧɭɬɚ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɜɵɩɨɥɧɟɧɵ. 
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