
ɆɂɇɂɋɌȿɊɋɌȼɈ ɈȻɊȺɁɈȼȺɇɂə ɂ ɇȺɍɄɂ ɊɈɋɋɂɃɋɄɈɃ ɎȿȾȿɊȺЦɂɂ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɘɀɇɈ-ɍɊȺɅɖɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ 

(ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ)» 
Ɏɚɤɭɥɶɬɟɬ  «Ɇɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ» 

Ʉɚɮɟɞɪɚ  «Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɲɢɧ» 
 

ȾɈɉɍɋɌɂɌɖ Ʉ ɁȺɓɂɌȿ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ, ɤ.ɬ.ɧ. 
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ɆɂɇɂɋɌȿɊɋɌȼɈ ɈȻɊȺɁɈȼȺɇɂə ɂ ɇȺɍɄɂ ɊɈɋɋɂɃɋɄɈɃ ɎȿȾȿɊȺɐɂɂ 
ɎɂɅɂȺɅ ɎȿȾȿɊȺɅɖɇɈȽɈ ȽɈɋɍȾȺɊɋɌȼȿɇɇɈȽɈ ȺȼɌɈɇɈɆɇɈȽɈ 

ɈȻɊȺɁɈȼȺɌȿɅɖɇɈȽɈ ɍɑɊȿɀȾȿɇɂə  
ȼɕɋɒȿȽɈ ɈȻɊȺɁɈȼȺɇɂə 

«ɘɀɇɈ – ɍɊȺɅɖɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ  
(ɇȺɐɂɈɇȺɅɖɇɕɃ ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɂɃ ɍɇɂȼȿɊɋɂɌȿɌ)» 

ɜ ɝ. Ɇɢɚɫɫɟ 
 

Ɏɚɤɭɥɶɬɟɬ «Ɇɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ» 
Ʉɚɮɟɞɪɚ «Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɲɢɧ» 
ɇɚɩɪɚɜɥɟɧɢɟ  «Ʉɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ». 
 

 
ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
_________________ Ⱥ.ȼ. ɉɥɚɤɫɢɧ 
____________________2017 ɝ. 

 
 
 

ɁȺȾȺɇɂȿ 
ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɚ 

ɂɛɪɚɝɢɦɨɜɚ Ⱥɥɟɤɫɚɧɞɪɚ Ⱥɡɚɬɨɜɢɱɚ 
(Ɏ. ɂ.Ɉ. ɩɨɥɧɨɫɬɶɸ) 

Ƚɪɭɩɩɚ 546 

1. Ɍɟɦɚ ɪɚɛɨɬɵ  

ɍɱɚɫɬɨɤ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ «Ʉɨɪɩɭɫ ɨɩɨɪɵ»                                         . 

______________________________________________________________________ 
(ɧɚɡɜɚɧɢɟ) 

ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ ɨɬ         28.04.          2017ɝ. № 835                 . 

2. ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ɪɚɛɨɬɵ         16.06.17       .  

3. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɛɨɬɟ  
1 ɑɟɪɬɟɠ ɞɟɬɚɥɢ                                                                                                               . 

2 ɉɪɨɝɪɚɦɦɚ ɜɵɩɭɫɤɚ 2000 ɲɬɭɤ                                                                                    . 
3 Ɇɚɬɟɪɢɚɥɵ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɢ                                                                        . 

4 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ                                                                                                . 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________



______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 

4. ɋɨɞɟɪɠɚɧɢɟ ɪɚɫɱɟɬɧɨ-ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ (ɩɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ 
ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ) 
1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɞɟɥ                                                                                              . 

1.1 ɇɚɡɧɚɱɟɧɢɟ ɢ ɨɩɢɫɚɧɢɟ ɞɟɬɚɥɢ ɢ ɭɡɥɚ ɢɡɞɟɥɢɹ                                                                    . 

1.2 Ƚɪɭɩɩɢɪɨɜɚɧɢɟ ɞɟɬɚɥɟɣ ɩɨɞɥɟɠɚɳɢɯ ɢɡɝɨɬɨɜɥɟɧɢɸ ɧɚ ɭɱɚɫɬɤɟ                                       . 

1.3 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ                                                                                              . 

1.4 ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɦɟɬɨɞɚ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ                                                                                        . 

1.5 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɧɨɝɨ ɜɚɪɢɚɧɬɚ                                                                                           . 

1.6 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɪɲɪɭɬɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ                                                        . 

1.7 Ɋɚɫɱɟɬ ɩɪɢɩɭɫɤɨɜ, ɨɩɟɪɚɰɢɨɧɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɪɚɡɦɟɪɨɜ ɡɚɝɨɬɨɜɤɢ                       . 

1.8 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ                                                                                                         . 

1.9 ɇɨɪɦɢɪɨɜɚɧɢɟ ɨɩɟɪɚɰɢɣ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ                                                                         . 

2 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɡɞɟɥ                                                                                              . 

2.1 Ɋɚɫɱɟɬ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɤ ɬɨɤɚɪɧɨɦɭ ɫɬɚɧɤɭ                                                                        . 

2.2 Ɋɚɫɱɟɬ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɤ ɮɪɟɡɟɪɧɨɦɭ ɫɬɚɧɤɭ                                                                      . 

2.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱɟɬ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ                                                  . 

3 ɋɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ                                                                                                   . 

3.1 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ                                        . 

3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɞɥɹ ɦɧɨɝɨɫɬɚɧɨɱɧɨɝɨ               . 

 ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ                                                                                                                                          . 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ, ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɚɛɨɬɧɢɤɨɜ ɢ ɫɥɭɠɚɳɢɯ                                                                                                                                               . 

3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ                                         . 

3.5 ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɦɟɬɨɞɚ ɭɞɚɥɟɧɢɹ ɫɬɪɭɠɤɢ ɢ ɦɟɬɨɞɚ ɫɧɚɛɠɟɧɢɹ ɭɱɚɫɬɤɚ   .     
ɋɈɌɋ                                                                                                                                                         . 

3.6 Ɉɩɢɫɚɧɢɟ ɩɥɚɧɢɪɨɜɤɢ ɭɱɚɫɬɤɚ                                                                                                . 

4 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ                                                                         . 

4.1 3D ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɤ ɬɨɤɚɪɧɨɦɭ ɫɬɚɧɤɭ                                      . 
4.2 3D ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɤ ɮɪɟɡɟɪɧɨɦɭ ɫɬɚɧɤɭ                                    . 
4.3 3D ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ                                                . 
4.4 ȼɢɡɭɚɥɢɡɚɰɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ                                                                   . 
5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ                                                                                 . 

5.1 Ɇɢɤɪɨɤɥɢɦɚɬ                                                                                                                             . 

5.2 ȼɟɧɬɢɥɹɰɢɹ                                                                                                                                . 

5.3 Ɉɫɜɟɳɟɧɢɟ                                                                                                                                 .  

5.4 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ                                                           .  

5.5 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ                                                                                                           . 

5.6 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɬɪɚɜɦɚɬɢɡɦ                                                                                               . 



______________________________________________________________________
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5. ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫ ɬɨɱɧɵɦ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ 
ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ ɜ ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1)  
1 ɑɟɪɬɟɠ ɞɟɬɚɥɢ                                                                                                               . 

2 ɑɟɪɬɟɠ ɡɚɝɨɬɨɜɤɢ         0,25           . 

3 Ɋɚɡɦɟɪɧɵɣ ɚɧɚɥɢɡ         1                . 

4 ɑɟɪɬɟɠ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɤ ɬɨɤɚɪɧɨɦɭ ɫɬɚɧɤɭ     0,5             . 

5 ɑɟɪɬɟɠ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɤ ɮɪɟɡɟɪɧɨɦɭ ɫɬɚɧɤɭ    1                . 

6 ɑɟɪɬɟɠ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ      1                .  
7 ɉɥɚɧɢɪɨɜɤɚ ɭɱɚɫɬɤɚ         1                   . 

8 3D ɦɨɞɟɥɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɤ ɬɨɤɚɪɧɨɦɭ ɫɬɚɧɤɭ    0,25           .  
8 3D ɦɨɞɟɥɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɤ ɮɪɟɡɟɪɧɨɦɭ ɫɬɚɧɤɭ    0,5             .  
9 3D ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ      0,5             . 
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________
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           ȼɫɟɝɨ  6   ɥɢɫɬɨɜ 
 

6. Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɛɨɬɟ, ɫ ɭɤɚɡɚɧɢɟɦ ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɧɢɦ ɪɚɡɞɟɥɨɜ 
ɪɚɛɨɬɵ 

Ɋɚɡɞɟɥ Ʉɨɧɫɭɥɶɬɚɧɬ ɉɨɞɩɢɫɶ, ɞɚɬɚ 
Ɂɚɞɚɧɢɟ ɜɵɞɚɥ 
(ɤɨɧɫɭɥɶɬɚɧɬ) 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ 
(ɫɬɭɞɟɧɬ) 

ɋɬɪɨɢɬɟɥɶɧɵɣ Ɉ.Ȼ. Ʉɭɱɢɧɚ   
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ə.ȼ. ȼɵɫɨɝɨɪɟɰ 
  

Ȼɟɡɨɩɚɫɧɨɫɬɶ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

ȿ.ɋ. ɒɚɩɪɚɧɨɜɚ 
  

    
    
    
    
    
    
    
 

7. Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ         ȼ.Ƚ. ɋɨɪɨɤɢɧɚ 
        (ɩɨɞɩɢɫɶ)                                     (ɂ.Ɉ. Ɏ.) 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ      Ⱥ.Ⱥ. ɂɛɪɚɝɢɦɨɜ 
        (ɩɨɞɩɢɫɶ ɫɬɭɞɟɧɬɚ)                     (ɂ.Ɉ. Ɏ.) 



ɄȺɅȿɇȾȺɊɇɕɃ ɉɅȺɇ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ 
ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ  

ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ 
ɷɬɚɩɨɜ ɪɚɛɨɬɵ  

 

Ɉɬɦɟɬɤɚ ɨ 
ɜɵɩɨɥɧɟɧɢɢ 

ɪɭɤɨɜɨɞɢɬɟɥɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɞɟɥ 3.04.17 – 28.04.17  
Ʉɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɡɞɟɥ 17.04.17 – 5.06.17  
ɋɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 1.06.17 – 11.06.17  
ȻɀȾ 1.06.17 – 11.06.17  
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

1.06.17 – 11.06.17 
 

Ɉɮɨɪɦɥɟɧɢɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ ɢ ɱɟɪɬɟɠɟɣ 

12.06.17 – 15.06.17 
 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ȼɄɊ 
ɪɭɤɨɜɨɞɢɬɟɥɸ 

16.06.17 – 20.06.17 
 

ɇɨɪɦɨɤɨɧɬɪɨɥɶ 16.06.17 – 26.06.17  
ɍɬɜɟɪɠɞɟɧɢɟ 16.06.17 – 26.06.17  

   
   
   
   
   
   

 
 
 
 
 
 
 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ ИИИИИИИИ______________/Ⱥ.ȼ. ɉɥɚɤɫɢɧ/ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɪɚɛɨɬɵ _____________________ИИ/ȼ.Ƚ. ɋɨɪɨɤɢɧɚ/ 
 
ɋɬɭɞɟɧɬ___________________________________/Ⱥ.Ⱥ. ɂɛɪɚɝɢɦɨɜ/ 

 



 

 
  

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

15.03.05.2017.330.00. ɉɁ 

Ɋɚɡɪɚɛ. 
ɉɪɨɜ. 

ɇ.ɤɨɧɬɪ
. ɍɬɜ. 

ЮɍɪȽɍ 

Ʉɚɮɟɞɪɚ ɌɉɆ 

 

ɍчɚɫɬɨɤ ɦɟɯɚɧɢчɟɫɤɨɣ 
ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ 

«Ʉɨɪɩɭɫ ɨɩɨɪɵ» 

А.А. ɂɛɪɚɝɢɦɨɜ 

ȼ.Ƚ. ɋɨɪɨɤɢɧɚ 

ȿ.ɋ.Шɚɩɪɚɧɨɜɚ 

А.ȼ. ɉɥɚɤɫɢɧ 

Ʌɢɬ. Ʌɢɫɬ Ʌɢɫɬɨɜ 

6 108 

АɇɇɈɌАЦИə 
 
Иɛɪɚɝɢɦɨɜ А.А. ɍɱɚɫɬɨɤ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ «Кɨɪɩɭɫ ɨɩɨɪɵ». - 

Ɇɢɚɫɫ: ɆɢɆɫ ɘɍɪȽɍ, Кɚɮɟɞɪɚ ɌɉɆ, 

2017ɝ. ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ  - 108 ɫ., 

ɱɟɪɬɟɠɟɣ ɮɨɪɦɚɬɚ А1 – 4 ɥɢɫɬɨɜ, 

ɱɟɪɬɟɠɟɣ ɮɨɪɦɚɬɚ А2 – 3 ɥɢɫɬɨɜ,  

ɱɟɪɬɟɠɟɣ ɮɨɪɦɚɬɚ А3 – 2 ɥɢɫɬɚ, ɚɥɶɛɨɦ 

ɬɟɯɩɪɨɰɟɫɫɚ – 45 ɥɢɫɬɨɜ, ɛɢɛɥɢɨɝɪɚɮɢɹ 

ɥɢɬɟɪɚɬɭɪɵ – 21 ɧɚɢɦ. 

 
ȼ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɞɟɣɫɬɜɭɸɳɟɝɨ ɬɟɯɩɪɨɰɟɫɫɚ 

ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɢɡɦɟɧɟɧɢɟ ɬɟɯɩɪɨɰɟɫɫɚ ɫ ɭɱɟɬɨɦ 

ɢɦɟɸɳɢɯɫɹ ɩɪɟɞɥɨɠɟɧɢɣ. Ɋɚɫɱɟɬ ɩɪɢɩɭɫɤɨɜ ɦɟɠɨɩɟɪɚɰɢɨɧɧɵɯ ɪɚɡɦɟɪɨɜ. ɉɨɞɛɨɪ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ, ɫɢɥ ɪɟɡɚɧɢɹ, ɤɪɭɬɹɳɢɯ ɦɨɦɟɧɬɨɜ. 

ɇɨɪɦɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. Ɋɚɫɱɟɬɵ ɷɥɟɦɟɧɬɨɜ ɫɬɚɧɨɱɧɨɝɨ ɢ 

ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. Ɋɚɫɱɟɬ ɮɚɫɨɧɧɨɝɨ ɪɟɡɰɚ. ɉɨɫɬɪɨɟɧɢɟ ɩɥɚɧɢɪɨɜɤɢ 

ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɭɱɚɫɬɤɚ. Ƚɪɚɮɢɱɟɫɤɨɟ ɜɵɩɨɥɧɟɧɢɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ.  
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ȼȼEȾEɇɂE 

 

Oɞɧa ɢɡ ɧaɢɛoɥee ɜaɠɧɵɯ ɡaɞaɱ, cɬoɹɳɢɯ ɩeɪeɞ ɧaɲɢɦ oɛɳecɬɜoɦ, ɡaɞaɱa 

ɩoɜɵɲeɧɢɹ ɧКɭɱɧo-ɬeɯɧɢɱecɤoɝo ɭɪoɜɧɹ, oɛecɩeɱeɧɢɹ ɛɵcɬɪoɝo ɪocɬa 

ɩɪoɢɡɜoɞɢɬeɥɶɧocɬɢ ɬɪɭɞa, ɩoɜɵɲeɧɢe ɷɮɮeɤɬɢɜɧocɬɢ oɛɳecɬɜeɧɧoɝo 

ɩɪoɢɡɜoɞcɬɜa. 

Ɇaɲɢɧocɬɪoeɧɢe ɹɜɥɹeɬcɹ ɜaɠɧeɣɲeɣ oɬɪacɥɶɸ ɩɪoɦɵɲɥeɧɧocɬɢ. Ɋocɬ 

ɩɪoɦɵɲɥeɧɧocɬɢ ɢ ɧaɪoɞɧoɝo ɯoɡɹɣcɬɜa, a ɬaɤɠe ɬeɦɩɵ ɩeɪeɜooɪɭɠeɧɢɹ ɢɯ 

ɧoɜoɣ ɬeɯɧɢɤoɣ ɜ ɡɧaɱɢɬeɥɶɧoɣ cɬeɩeɧɢ ɡaɜɢcɹɬ oɬ ɭɪoɜɧɹ ɪaɡɜɢɬɢɹ 

ɦaɲɢɧocɬɪoeɧɢɹ. 

Ɍeɯɧɢɱecɤɢɣ ɩɪoɝɪecc ɜ ɦaɲɢɧocɬɪoeɧɢɢ ɯaɪaɤɬeɪɢɡɭОɬcɹ ɧe ɬoɥɶɤo 

ɭɥɭɱɲeɧɢeɦ ɤoɧcɬɪɭɤɰɢɢ ɦaɲɢɧ, ɧo ɢ ɧeɩɪeɪɵɜɧɵɦ coɜeɪɲeɧcɬɜoɜaɧɢeɦ 

ɬeɯɧoɥoɝɢɢ ɢɯ ɩɪoɢɡɜoɞcɬɜa. Oɬ ɩɪɢɧɹɬoɣ ɬeɯɧoɥoɝɢɢ ɩɪoɢɡɜoɞcɬɜa ɜo ɦɧoɝoɦ 

ɡaɜɢcɢɬ ɧaɞёɠɧocɬɶ ɪaɛoɬɵ ɜɵɩɭМɤaeɦɵɯ ɦaɲɢɧ, a ɬaɤɠe ɷɤoɧoɦɢɤa ɢɯ 

ɷɤcɩɥɭКɬaɰɢɢ. 

 Coɜeɪɲeɧcɬɜoɜaɧɢe ɬeɯɧoɥoɝɢɢ ɦaɲɢɧocɬɪoeɧɢɹ oɩɪeɞeɥɹeɬcɹ 

ɩoɬɪeɛɧocɬɹɦɢ ɩɪoɢɡɜoɞcɬɜa ɧeoɛɯoɞɢɦɵɯ oɛɳecɬɜɭ ɦaɲɢɧ. Ɋaɡɜɢɬɢe ɧoɜɵɯ 

ɩɪoɝɪeccɢɜɧɵɯ ɬeɯɧoɥoɝɢɱecɤɢɯ ɦeɬoɞoɜ cɩocoɛcɬɜɭОɬ ɤoɧcɬɪɭɢɪoɜaɧɢɸ ɛoɥee 

coɜeɪɲeɧɧɵɯ ɦaɲɢɧ, cɧɢɠeɧɢɸ ɢɯ ceɛecɬoɢɦocɬɢ ɢ ɭɦeɧɶɲeɧɢɸ ɡaɬɪaɬ ɬɪɭɞa 

ɧa ɢɯ ɢɡɝoɬoɜɥeɧɢe. 

Oɞɧoɣ ɢɡ ɝɥaɜɧɵɯ ɡaɞaɱ ɬeɯɧoɥoɝɢɢ ɦaɲɢɧocɬɪoeɧɢɹ ɹɜɥɹeɬcɹ ɢɡɭɱeɧɢe 

ɡaɤoɧoɦeɪɧocɬeɣ ɩɪoɬeɤaɧɢɹ ɬeɯɧoɥoɝɢɱecɤɢɯ ɩɪoɰeccoɜ ɢ ɜɵɹɜɥeɧɢe 

ɩaɪaɦeɬɪoɜ, ɜoɡɞeɣcɬɜɭɹ ɧa ɤoɬoɪɵe ɦoɠɧo ɢɧɬeɧcɢɮɢɰɢɪoɜaɬɶ ɩɪoɢɡɜoɞcɬɜo ɢ 

ɩoɜɵcɢɬɶ eɝo ɬoɱɧocɬɶ. Ɂɧaɧɢe ɷɬɢɯ ɡaɤoɧoɦeɪɧocɬeɣ ɹɜɥɹeɬcɹ ocɧoɜɧɵɦ 

ɭМɥoɜɢeɦ ɪaɰɢoɧaɥɶɧoɝo ɩɪoeɤɬɢɪoɜaɧɢɹ ɬeɯɧoɥoɝɢɱecɤɢɯ ɩɪoɰeccoɜ. Ʌɢɲɶ ɧa 

ɛaɡe ɷɬɢɯ ɡaɤoɧoɦeɪɧocɬeɣ ɦoɠeɬ ɪeɲaɬɶcɹ ɡaɞaɱa aɜɬoɦaɬɢɡaɰɢɢ ɩɪoɢɡɜoɞcɬɜa. 

ȼ ɤaɠɞoɦ ɤoɧɤɪeɬɧoɦ cɥɭɱae ɩɪɢɧɹɬɵɣ ɜaɪɢaɧɬ aɜɬoɦaɬɢɡaɰɢɢ ɞoɥɠeɧ 

ɩoɞɬɜeɪɠɞaɬɶcɹ ɬoɱɧɵɦɢ ɬeɯɧoɥoɝɢɱecɤɢɦɢ ɢ ɷɤoɧoɦɢɱecɤɢɦɢ ɪacɱёɬaɦɢ. 
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Ɂaɞaɱeɣ ɞaɧɧoɣ ɞɢɩɥoɦɧoɣ ɪɚɛɨɬɵ ɹɜɥɹeɬcɹ ɩɪoeɤɬɢɪoɜaɧɢe ɭɱacɬɤa 

ɦeɯaɧɢɱecɤoɣ oɛɪaɛoɬɤɢ ɞeɬaɥɢ "ɄoɪɩɭМ oɩoɪɵ". Ɋaɡɪaɛoɬɤa ɭɱacɬɤa 

ɦeɯaɧɢɱecɤoɣ oɛɪaɛoɬɤɢ ɜɤɥɸɱaeɬ ɜ ceɛɹ: aɧaɥɢɡ ɛaɡoɜoɝo ɬeɯɩɪoɰecca, 

ɩɪoeɤɬɢɪoɜaɧɢe ɩɪoeɤɬɧoɝo ɜaɪɢaɧɬa, ɪacɱёɬ ɩɪɢɩɭМɤoɜ, ɪacɱёɬ ɪeɠɢɦoɜ 

ɪeɡaɧɢɹ ɢ ɧoɪɦ ɜɪeɦeɧɢ, ɪacɱeɬ ɢ ɩɪoeɤɬɢɪoɜaɧɢe ocɧacɬɤɢ, ɩɪoeɤɬɢɪoɜaɧɢe 

ɭɱacɬɤa, ɪacɱёɬ oɪɝaɧɢɡaɰɢoɧɧɵɯ ɩaɪaɦeɬɪoɜ, oɩɪeɞeɥeɧɢe ɧoɪɦ oɯɪaɧɵ ɬɪɭɞa 

ɢ ɬeɯɧɢɤɢ ɛeɡoɩacɧocɬɢ. 

Cɩɪoeɤɬɢɪoɜaɜ ɧoɜɵɣ ɬeɯɧoɥoɝɢɱecɤɢɣ ɩɪoɰecc ɦɵ ɡaɦeɧɢɥɢ 

ɭɧɢɜeɪcaɥɶɧɵe ɬoɤaɪɧo – ɜɢɧɬoɪeɡɧɵe cɬaɧɤɢ SV18R ɧa ɬoɤaɪɧɵɣ cɬaɧoɤ c 

ɑɉɍ WEILER E30 ɢ ɲɢɪoɤШɭɧɢɜeɪcaɥɶɧɵe ɮɪeɡeɪɧɵe cɬaɧɤɢ 6ȼ75 ɧa 

ɭɧɢɜeɪcaɥɶɧɵɣ ɩɹɬɢ oceɜoɣ ɮɪeɡeɪɧɵɣ cɬaɧoɤ c ɑɉɍ DMU-50, ɱɬo 

oɛecɩeɱɢɜaeɬ ɛoɥee ɜɵcoɤoe ɤaɱecɬɜo ɢ ɝɢɛɤocɬɶ ɩɪoɢɡɜoɞcɬɜa ɢ ɩɪɢɜeɥo ɤ 

ɭɦeɧɶɲeɧɢɸ ɤoɥɢɱecɬɜa cɬaɧɤoɜ ɢ ocɧacɬɤɢ. ɇɚ ɨɩɟɪɚɰɢɢ 015 ɭɫɬɚɧɨɜ 2, 050 

ɫɩɪɨɟɤɬɢɪɨɜɚɥɢ ɰɚɧɝɨɜɭɸ ɨɩɪɚɜɤɭ ɫ ɩɧɟɜɦɨɡɚɠɢɦɨɦ, ɚ ɧɚ ɨɩɟɪɚɰɢɢ 020 

ɤɨɦɩɥɟɤɫɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɩɨɡɜɨɥɹɸɳɟɟ ɜɵɩɨɥɧɹɬɶ ɮɪɟɡɟɪɧɭɸ ɨɛɪɚɛɨɬɤɭ 

ɞɟɬɚɥɢ ɧɚ ɨɞɧɨɦ ɫɬɚɧɤɟ ɛɟɡ ɩɟɪɟɧɚɥɚɞɤɢ. 
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1 ɌEɏɇOɅOȽɂɑECɄɂɃ ɊAɁȾEɅ 

 

1.1 ɇaɡɧaɱeɧɢe ɢ oɩɢcaɧɢe ɭɡɥa ɢɡɞeɥɢɹ ɢ ɞeɬaɥɢ.  

 

Ⱦaɧɧɵɣ ɤoɪɩɭМ ɪɢc. 1.2, 1.3 ɹɜɥɹeɬcɹ ɧОМɭɳeɣ ɞeɬaɥɶɸ 

ɪeɡɢɧoɦeɬaɥɥɢɱecɤoɝo aɦoɪɬɢɡaɬoɪa, ɜɯoɞɹɳeɝo ɜ cɛoɪoɱɧɭɸ eɞɢɧɢɰɭ, 

ɧaɡɵɜaeɦɭɸ oɩoɪoɣ ɪɢc. 1.1. ɇa ocɢ ɤoɪɩɭМК ɧa ɞɜɭɯ ɲaɪɢɤoɩoɞɲɢɩɧɢɤaɯ 

ɭМɬaɧoɜɥeɧa ɜɬɭɥɤa. ȼ oɞɧoɣ ɢɡ oɩoɪ ɧa ɜɬɭɥɤe ɢ ɜ ɤoɪɩɭМО ɪacɩoɥaɝaeɬcɹ 

ɩoɜoɪoɬɧɵɣ ɬɪaɧcɮoɪɦaɬoɪ, ɜ ɞɪɭɝoɣ – ɞɜɢɝaɬeɥɶ cɬaɛɢɥɢɡaɰɢɢ. Oɩoɪɵ 

ɭМɬaɧaɜɥɢɜaɸɬcɹ ɩo ɧaɪɭɠɧoɣ ocɢ ɤaɪɞaɧoɜa ɩoɞɜeca ɝɢɪocɬaɛɢɥɢɡɢɪoɜaɧɧoɣ 

ɩɥaɬɮoɪɦɵ ɩɪɢɛoɪa. 

C ɩoɜoɪoɬɧoɝo ɬɪaɧcɮoɪɦaɬoɪa cɧɢɦaeɬcɹ ɢɧɮoɪɦaɰɢɹ oɛ ɭɝɥoɜoɦ 

ɩoɥoɠeɧɢɢ ɤoɪɩɭМК ɩɪɢɛoɪa oɬɧocɢɬeɥɶɧo cɬaɛɢɥɢɡɢɪoɜaɧɧoɣ ɜ ɢɧeɪɰɢaɥɶɧoɦ 

ɩɪocɬɪaɧcɬɜe ɩɥaɬɮoɪɦɵ, ɞɜɢɝaɬeɥɢ cɬaɛɢɥɢɡaɰɢɢ ɹɜɥɹɸɬcɹ cɢɥoɜɵɦɢ 

ɢcɩoɥɧɢɬeɥɶɧɵɦɢ ɷɥeɦeɧɬaɦɢ cɢcɬeɦ ɝɪɭɛoɝo ɧaɜeɞeɧɢɹ ɢ cɬaɛɢɥɢɡaɰɢɢ 

ɩɥaɬɮoɪɦɵ. 

 

 

ɊɢМɭɧoɤ 1.1 – ɍɡeɥ oɩoɪa 
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ɊɢМɭɧoɤ 1.2 – 3D ɦoɞeɥɶ ɞeɬaɥɢ "ɄoɪɩɭМ oɩoɪɵ" 

 

 

ɊɢМɭɧoɤ 1.3 – Ɋaɡɪeɡ 3D ɦoɞeɥɢ ɞeɬaɥɢ "ɄoɪɩɭМ oɩoɪɵ" 

 

Ocɧoɜɧɵe ɯaɪaɤɬeɪɢcɬɢɤɢ ɞeɬaɥɢ "ɄoɪɩɭМ oɩoɪɵ": 

- ɝaɛaɪɢɬɵ ȼɯɒ 89ɯ31 ɦɦ; 

- ɦaɬeɪɢaɥ Ⱦ16 ȽOCɌ 4784-97; 
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- ɜec ɞeɬaɥɢ 0,1 ɤɝ; 

- ɬoɱɧocɬɶ 12...5 ɤɜaɥɢɬeɬ; 

- ɩɪoɝɪaɦɦa 2000 ɲɬɭɤ ɜ ɝoɞ. 

 

"ɄoɪɩɭМ oɩoɪɵ" ɢɡɝoɬaɜɥɢɜaeɬcɹ ɢɡ aɥɸɦɢɧɢeɜoɝo ɞeɮoɪɦɢɪɭОɦoɝo cɩɥaɜa 

Ⱦ16 (ɞɸɪaɥɸɦɢɧa), ɭɩɪoɱɧɹeɦoɝo ɬeɪɦɢɱecɤoɣ oɛɪaɛoɬɤoɣ.  

ȾeɮoɪɦɢɪɭОɦɵe aɥɸɦɢɧɢeɜɵe cɩɥaɜɵ cɪaɜɧɢɬeɥɶɧo ɥeɝɤo oɛɪaɛaɬɵɜaɸɬcɹ 

ɜ ɝoɪɹɱeɦ ɢ ɯoɥoɞɧoɦ cocɬoɹɧɢɢ (ɩɪoɤaɬɤoɣ, ɩɪeccoɜaɧɢeɦ, ɜoɥoɱeɧɢeɦ, 

ɤoɜɤoɣ, ɲɬaɦɩoɜɤoɣ ɢ ɞɪ.), ɢɡ ɧɢɯ ɢɡɝoɬaɜɥɢɜaɸɬ ɩɪɭɬɤɢ, ɥɢcɬɵ, ɩɪoɜoɥoɤɭ, 

ɩɪeccoɜaɧɧɵe ɩɪoɮɢɥɢ, ɩoɤoɜɤɢ ɢ ɬ.ɞ. 

Ⱦɸɪaɥɸɦɢɧɵ – ɷɬo cɩɥaɜɵ, ɢɦeɸɳɢe cɥoɠɧɵɣ ɯɢɦɢɱecɤɢɣ cocɬaɜ, ocɧoɜɭ 

ɤoɬoɪoɝo cocɬaɜɥɹɸɬ aɥɸɦɢɧɢɣ, ɦeɞɶ ɢ ɦaɝɧɢɣ, ɞɥɹ ɩoɜɵɲeɧɢɹ ɤoɪɪoɡɢoɧɧoɣ 

cɬoɣɤocɬɢ ɞoɛaɜɥɹɸɬ ɦaɪɝaɧeɰ. Ⱦɸɪaɥɸɦɢɧɵ ɯaɪaɤɬeɪɢɡɭɸɬcɹ ɧeɛoɥɶɲoɣ 

ɩɥoɬɧocɬɶɸ, ɜɵcoɤoɣ ɩɪoɱɧocɬɶɸ, ɞocɬaɬoɱɧoɣ ɬɜeɪɞocɬɶɸ ɢ ɜɹɡɤocɬɶɸ, ɞɥɹ 

ɩoɜɵɲeɧɢɹ ɦeɯaɧɢɱecɤɢɯ cɜoɣcɬɜ ɢɯ ɩoɞɜeɪɝaɸɬ ɬeɪɦɢɱecɤoɣ oɛɪaɛoɬɤe. 

ɉɪoɱɧocɬɶ ɞɸɪaɥɸɦɢɧɢɹ ɜ 4 – 5 ɪaɡ ɜɵɲe ɩɪoɱɧocɬɢ ɱɢcɬoɝo aɥɸɦɢɧɢɹ. 

Ⱦɸɪaɥɸɦɢɧɢɣ ɦaɪɤɢɪɭɸɬ ɛɭɤɜoɣ Ⱦ, ɡa ɤoɬoɪoɣ cɥeɞɭОɬ ɤoɞɢɪɭɸɳaɹ ɰɢɮɪa, 

oɩɪeɞeɥɹɸɳaɹ ɯɢɦɢɱecɤɢɣ cocɬaɜ (Ⱦ1 – ɞɸɪaɥɸɦɢɧɢɣ oɛɵɤɧoɜeɧɧoɣ 

ɩɪoɱɧocɬɢ; Ⱦ16 – ɞɸɪaɥɸɦɢɧɢɣ ɜɵcoɤoɩɪoɱɧɵɣ).[1, 2]  

 

Ɍaɛɥɢɰa 1 – ɏɢɦɢɱecɤɢɣ cocɬaɜ ɜ % ɦaɬeɪɢaɥa Ⱦ16 ȽOCɌ 4784-97 

Fe Si Mn Cr Ti Al Cu Mg Zn ɉɪɢɦeceɣ 

ɞo 0.5 ɞo 0.5 0.3 - 0.9 ɞo 0.1 ɞo 0.15 90.9 - 94.7 3.8 - 4.9 1.2 - 1.8 ɞo 0.25 ɩɪoɱɢe, ɤaɠɞaɹ 0.05; ɜceɝo 0.15 

            

1.2 Ƚɪɭɩɩɢɪoɜaɧɢe ɞeɬaɥeɣ ɩoɞɥeɠaɳɢɯ ɢɡɝoɬoɜɥeɧɢɸ ɧa ɭɱacɬɤe. 

 

Ɍɚɤ ɤɚɤ ɩɪɨɝɪɚɦɦɚ ɜɵɩɭɫɤɚ ɦɚɥɚ, ɬɨ ɜ ɭɫɥɨɜɢɹɯ ɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ 

ɞaɧɧoɦ ɭɱacɬɤe ɛɭɞɭɬ oɛɪaɛaɬɵɜaɬɶcɹ ɞeɬaɥɢ cɯoɠeɣ ɤoɧɮɢɝɭɪaɰɢɢ ɢ 

oɬɥɢɱaɸɳɢecɹ, ɤaɤ ɩɪaɜɢɥo, ɞɪɭɝ oɬ ɞɪɭɝa ɝaɛaɪɢɬɧɵɦɢ ɪaɡɦeɪaɦɢ. ɇa ɷɬoɦ 
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ɭɱacɬɤe ɧeoɛɯoɞɢɦo ɩoɦecɬɢɬɶ oɛoɪɭɞoɜaɧɢe, ɤoɬoɪoe cɦoɠeɬ oɛɪaɛaɬɵɜaɬɶ 

ɜcɸ ɧoɦeɧɤɥaɬɭɪɭ ɞeɬaɥeɣ ɢ ɩɪɢ ɷɬoɦ ɢɦeeɬ ɜɵcoɤɭɸ cɬeɩeɧɶ 

ɩeɪeɧaɥaɠɢɜaeɦocɬɢ ɞɥɹ cɧɢɠeɧɢɹ ɡaɬɪaɬ ɧa ɩeɪeɧaɥaɞɤɭ oɛoɪɭɞoɜaɧɢɹ, a 

ɬaɤɠe oɞɧɢɦ ɢɡ caɦɵɯ ɜaɠɧɵɯ ɮaɤɬoɪoɜ ɹɜɥɹeɬcɹ ɡaɝɪɭɡɤa oɛoɪɭɞoɜaɧɢɹ. ȼceɦ 

ɷɬɢɦ ɬɪeɛoɜaɧɢɹɦ oɬɜeɱaɸɬ coɜɪeɦeɧɧɵe cɬaɧɤɢ c ɑɉɍ. 

Ⱦeɬaɥɹɦɢ ɩɪeɞcɬaɜɢɬeɥɹɦɢ ɹɜɥɹɸɬcɹ: 

- "ɄoɪɩɭМ oɩoɪɵ 2" ɪɢc. 1.4 ɧaɯoɞɢɬcɹ ɜ ɭɡɥe oɩoɪa 2, ɩɪɢɧɰɢɩ ɞeɣcɬɜɢɹ 

ɭɡɥa ɢ ɞeɬaɥɢ oɞɢɧaɤoɜɵ, ɪaɡɥɢɱɢe ɬoɥɶɤo ɜ ocɢ ɧa ɤoɬoɪɭɸ ɭМɬaɧaɜɥɢɜaeɬcɹ 

ɞaɧɧɵɣ ɭɡeɥ. 

 

ɊɢМɭɧoɤ 1.4 – 2D ɦoɞeɥɶ ɞeɬaɥɢ "ɄoɪɩɭМ oɩoɪɵ 2" 

 

Oɬɥɢɱaɸɬcɹ ɞeɬaɥɢ ɬoɥɶɤo ɝaɛaɪɢɬaɦɢ ɢ ɧeɤoɬoɪɵɦɢ ɬeɯɧɢɱecɤɢɦɢ 

ɬɪeɛoɜaɧɢɹɦɢ. 
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Ocɧoɜɧɵe ɯaɪaɤɬeɪɢcɬɢɤɢ ɞeɬaɥɢ "ɄoɪɩɭМ oɩoɪɵ 2": 

- ɝaɛaɪɢɬɵ ȼɯɒ 98ɯ28 ɦɦ; 

- ɦaɬeɪɢaɥ Ⱦ16 ȽOCɌ 4784-97; 

- ɜec ɞeɬaɥɢ 0,12 ɤɝ; 

- ɬoɱɧocɬɶ 12...5 ɤɜaɥɢɬeɬ; 

- ɩɪoɝɪaɦɦa 2000 ɲɬɭɤ ɜ ɝoɞ. 

 

- "ɄoɪɩɭМ oɩoɪɵ 3" ɪɢc. 1.5 ɧaɯoɞɢɬcɹ ɜ ɭɡɥe oɩoɪa 3, ɲaɪɢɤoɩoɞɲɢɩɧɢɤɢ ɜ 

ɞaɧɧoɦ cɥɭɱae ɭМɬaɧaɜɥɢɜaɸɬcɹ ɜ oɬɜeɪcɬɢe ɤoɪɩɭМК, a ɞɜɢɝaɬeɥɶ cɬaɛɢɥɢɡaɰɢɢ 

ɢɥɢ ɩoɜoɪoɬɧɵɣ ɬɪaɧcɮoɪɦaɬoɪ ɜo ɜɧɭɬɪeɧɧɸɸ ɩoɥocɬɶ ɤoɪɩɭМК. ɍɡeɥ 

ɭМɬaɧaɜɥɢɜaeɬcɹ ɧa ɬɪeɬɶɸ ocɶ ɩoɞɜeca. 

 

ɊɢМɭɧoɤ 1.5 – 2D ɦoɞeɥɶ ɞeɬaɥɢ "ɄoɪɩɭМ oɩoɪɵ 3" 

 

Oɬɥɢɱaɸɬcɹ ɞeɬaɥɢ ɬoɥɶɤo ɝaɛaɪɢɬaɦɢ ɢ ɧeɤoɬoɪɵɦɢ ɬeɯɧɢɱecɤɢɦɢ 

ɬɪeɛoɜaɧɢɹɦɢ. 
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Ocɧoɜɧɵe ɯaɪaɤɬeɪɢcɬɢɤɢ ɞeɬaɥɢ "ɄoɪɩɭМ oɩoɪɵ 3": 

- ɝaɛaɪɢɬɵ ȼɯɒ100ɯ16 ɦɦ; 

- ɦaɬeɪɢaɥ Ⱦ16 ȽOCɌ 4784-97; 

- ɜec ɞeɬaɥɢ 0,1 ɤɝ; 

- ɬoɱɧocɬɶ 12...6 ɤɜaɥɢɬeɬ; 

- ɩɪoɝɪaɦɦa 2000 ɲɬɭɤ ɜ ɝoɞ. 

 

1.3 Aɧaɥɢɡ Мɭɳecɬɜɭɸɳeɝo ɬeɯɧoɥoɝɢɱecɤoɝo ɩɪoɰecca. 

 

ɉɪɢ cocɬaɜɥeɧɢɢ ɩɥaɧa oɛɪaɛoɬɤɢ cɥeɞɭОɬ coɛɥɸɞaɬɶ cɥeɞɭɸɳɢe ɩɪaɜɢɥa: 

Ɍeɪɦooɛɪaɛoɬɤa ɞeɬaɥeɣ (ɡaɤaɥɤa, oɬɩɭМɤ) ɩɪoɢɡɜoɞɢɬcɹ ɩeɪeɞ ɱɢcɬoɜɵɦɢ 

oɩeɪaɰɢɹɦɢ. 

Ƚɪɭɛaɹ oɩeɪaɰɢɹ ɞoɥɠɧa ɩɪeɞɲecɬɜoɜaɬɶ ɛoɥee ɬoɱɧoɣ, ɬ.ɤ. ɩɪɢ ɩeɪɜɵɯ 

oɩeɪaɰɢɹɯ cɧɢɦaeɬcɹ ɛoɥɶɲɢɣ cɥoɣ ɦeɬaɥɥa (ɭМɬɪaɧɹɸɬcɹ ɞeɮeɤɬɵ). 

Oɬɞeɥoɱɧɵe oɩeɪaɰɢɢ cɥeɞɭОɬ oɬɧocɢɬɶ ɤ ɤoɧɰɭ (ɭɦeɧɶɲaeɬcɹ 

ɜoɡɦoɠɧocɬɶ ɩoɜɪeɠɞeɧɢɹ ɩɪɢ ɬɪaɧcɩoɪɬɢɪoɜɤe ɢ ɤoɪoɛɥeɧɢe ɩɪɢ oɛɪaɛoɬɤe 

ɞɪɭɝɢɯ ɩoɜeɪɯɧocɬeɣ). 

ȼ ɩeɪɜɭɸ oɱeɪeɞɶ ɜɵɩoɥɧɹɸɬ oɩeɪaɰɢɢ, ɩɪɢ ɤoɬoɪɵɯ cɧɢɠaeɬcɹ ɠecɬɤocɬɶ 

ɞeɬaɥɢ. 

Ʉoɧɬɪoɥɶɧɵe oɩeɪaɰɢɢ ɩɥaɧɢɪɭɸɬcɹ ɩeɪeɞ oɩeɪaɰɢɹɦɢ ɜɵɩoɥɧɹeɦɵɦɢ 

ɞɪɭɝɢɦɢ ɰeɯaɦɢ (ɬeɪɦɢɱecɤɢe, ɝaɥɶɜaɧɢɱecɤɢe ɢ ɬ.ɞ.), ɩeɪeɞ ɬɪɭɞoeɦɤɢɦɢ ɢ 

oɬɜeɬcɬɜeɧɧɵɦɢ oɩeɪaɰɢɹɦɢ, ɩocɥe oɤoɧɱaɧɢɹ oɛɪaɛoɬɤɢ. 

ɉo Мɭɳecɬɜɭɸɳeɦɭ ɬeɯɧoɥoɝɢɱecɤoɦɭ ɩɪoɰОММɭ ɜce ɞeɬaɥɢ 

ɢɡɝoɬaɜɥɢɜaɸɬcɹ ɢɡ ɩɪɭɬɤa Ⱦ16 ȽOCɌ 4784-97, ɱɬo ɧe ɬeɯɧoɥoɝɢɱɧo ɬ.ɤ. 

ɤoɷɮɮɢɰɢeɧɬ ɢcɩoɥɶɡoɜaɧɢɹ ɦaɬeɪɢaɥa ɜ ɷɬoɦ cɥɭɱae: 

         ,              (1.1) 

 



 

Изм. Лиcт № дoкум. Пoдпиcь Дaтa 

Лиcт 

17 15.03.05.2017.330.00 ɉɁ 

ɝɞe     - ɤoɷɮɮɢɰɢeɧɬ ɢcɩoɥɶɡoɜaɧɢɹ ɦaɬeɪɢaɥa;    – ɦacca ɞeɬaɥɢ, ɤɝ;    - ɦacca ɡaɝoɬoɜɤɢ, ɤɝ. 

                  

 

Ɍeɪɦooɛɪaɛoɬɤa ɢ cɬaɪeɧɢe ɩɪoɢɡɜoɞɢɬcɹ ɩocɥe ɩeɪɜoɣ ɬoɤaɪɧoɣ 

oɛɪaɛoɬɤɢ ɞɥɹ oɛɥeɝɱeɧɢɹ ɞaɥɶɧeɣɲeɣ oɛɪaɛoɬɤɢ. Cɬaɛɢɥɢɡɢɪɭɸɳee cɬaɪeɧɢe 

ɩɪoɢɡɜoɞɢɬcɹ ɩeɪeɞ oɬɞeɥoɱɧoɣ oɩeɪaɰɢeɣ (ɬoɧɤoe ɬoɱeɧɢe) ɢ ɩocɥe oɤoɧɱaɧɢɹ 

oɛɪaɛoɬɤɢ. 

ɂɡ oɬɞeɥoɱɧɵɯ oɩeɪaɰɢɣ ɩɪɢɦeɧɹeɬcɹ ɬoɧɤoe ɬoɱeɧɢe, ɤoɬoɪoe ɩɪoɜoɞɢɬcɹ 

ɜ ɤoɧɰe ɬeɯɧoɥoɝɢɱecɤoɝo ɩɪoɰecca. 

ɉo ɬeɯɧoɥoɝɢɱecɤoɦɭ ɩɪoɰОММɭ ɩɪeɞɭМɦaɬɪɢɜaeɬcɹ 2 ɤoɧɬɪoɥɶɧɵɯ 

oɩeɪaɰɢɢ: ɩeɪeɞ ɬoɧɤɢɦ ɬoɱeɧɢeɦ (ɩocɥe ɧaɧeceɧɢɹ ɩoɤɪɵɬɢɹ), ɩocɥe 

oɤoɧɱaɧɢɹ oɛɪaɛoɬɤɢ. 

Cɜeɪɥeɧɢe oɬɜeɪcɬɢɣ ɧa ɤoɧɭМɧoɣ ɩoɜeɪɯɧocɬɢ ɩɪoɢɡɜoɞɢɬcɹ ɮɪeɡoɣ, ɱɬo 

ɧe ɜɵɡɵɜaeɬ ɬɪɭɞɧocɬeɣ c ɜɵɩoɥɧeɧɢeɦ ɪaɡɦeɪoɜ. 

ȼce oɬɜeɪcɬɢɹ ɧa ɞeɬaɥɢ cɤɜoɡɧɵe, ɱɬo ɬeɯɧoɥoɝɢɱɧo. 

Coɞeɪɠaɧɢe ɬeɯɧoɥoɝɢɱecɤoɝo ɩɪoɰecca ɦeɯaɧɢɱecɤoɣ oɛɪaɛoɬɤɢ 

«ɤoɪɩɭМК oɩoɪɵ» ɞeɣcɬɜɭɸɳeɝo ɜ ɧacɬoɹɳee ɜɪeɦɹ oɬɪaɠeɧo ɜ ɬaɛɥɢɰe 2. 
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Ɍaɛɥɢɰa 2 – Coɞeɪɠaɧɢe ɞeɣcɬɜɭɸɳeɝo ɬeɯɩɪoɰecca 

ɇoɦeɪ, ɧaɡɜaɧɢe 
oɩeɪaɰɢɢ, 

ɩɪɢɦeɧɹeɦoe 
oɛoɪɭɞoɜaɧɢe, 

coɞeɪɠaɧɢe 
oɩeɪaɰɢɢ 

Oɩeɪaɰɢoɧɧɵɣ ɷcɤɢɡ Oɛoɪɭɞoɜaɧɢe 

005 ɉɢɥo-oɬɪeɡɧaɹ 

1. Oɬɪeɡaɬɶ 

ɡaɝoɬoɜɤɭ Ø95, 

ɞɥɢɧoɣ 40 ɦɦ 

 

ɉȾ 8666 

010 Ɍoɤaɪɧaɹ 

1. ɉoɞɪeɡaɬɶ ɬoɪɰɵ 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 1, 2 

2. Cɜeɪɥɢɬɶ 

oɬɜeɪcɬɢe 

ɜɵɞeɪɠɢɜaɹ ɪaɡɦeɪ 

3 

3. Ɋacɬoɱɢɬɶ 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 4, 5, 6 

 

ɍɧɢɜeɪcaɥɶɧɵɣ 

ɬoɤaɪɧo – 

ɜɢɧɬoɪeɡɧɵɣ 

cɬaɧoɤ SV18R 
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ɉɪoɞoɥɠeɧɢe ɬaɛɥɢɰɵ 2 

015 Ɍeɪɦɢɱecɤaɹ   

020 Ɍoɤaɪɧaɹ 

1. ɉoɞɪeɡaɬɶ ɬoɪeɰ 

ɜɵɞeɪɠɢɜaɹ ɪaɡɦeɪ 

1 

2. Ɋacɬoɱɢɬɶ 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 2 – 18 

 

ɍɧɢɜeɪcaɥɶɧɵɣ 

ɬoɤaɪɧo – 

ɜɢɧɬoɪeɡɧɵɣ 

cɬaɧoɤ SV18R 
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ɉɪoɞoɥɠeɧɢe ɬaɛɥɢɰɵ 2 

025 Ɍoɤaɪɧaɹ 

1. ɉoɞɪeɡaɬɶ ɬoɪeɰ 

ɜɵɞeɪɠɢɜaɹ ɪaɡɦeɪ 

1 

2. Ɍoɱɢɬɶ 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 2 – 11  

3. Ɋacɬoɱɢɬɶ 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 12 – 17 

 

ɍɧɢɜeɪcaɥɶɧɵɣ 

ɬoɤaɪɧo – 

ɜɢɧɬoɪeɡɧɵɣ 

cɬaɧoɤ SV18R 
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ɉɪoɞoɥɠeɧɢe ɬaɛɥɢɰɵ 2 

030 Ʉoɧɬɪoɥɶɧaɹ   

035 Ɏɪeɡeɪɧaɹ 

1. Cɜeɪɥɢɬɶ 2 oɬɜ. 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 1, 2 

2. Ɋaɡɜeɪɧɭɬɶ 2 oɬɜ. 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 3, 4 

 

ɲɢɪoɤШɭɧɢɜeɪca

ɥɶɧɵɣ 

ɮɪeɡeɪɧɵɣ 

cɬaɧoɤ 6ȼ75 

040 Cɥecaɪɧaɹ   

045 Ɏɪeɡeɪɧaɹ 

1. Ɏɪeɡeɪoɜaɬɶ 9 

ɛoɛɵɲeɤ 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 1 – 12  

2. Cɜeɪɥɢɬɶ 9 oɬɜ. 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 13 – 24  

 

ɲɢɪoɤШɭɧɢɜeɪca

ɥɶɧɵɣ 

ɮɪeɡeɪɧɵɣ 

cɬaɧoɤ 6ȼ75 
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ɉɪoɞoɥɠeɧɢe ɬaɛɥɢɰɵ 2 

050 Ɏɪeɡeɪɧaɹ 

1. Cɜeɪɥɢɬɶ 

oɬɜeɪcɬɢɹ 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 1 – 5  

2. Ɋacɮɪeɡeɪoɜaɬɶ 

oɬɜeɪcɬɢɹ 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 6 – 9  

3. Cɜeɪɥɢɬɶ 9 oɬɜ. 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 10 – 21  

 

ɲɢɪoɤШɭɧɢɜeɪca

ɥɶɧɵɣ 

ɮɪeɡeɪɧɵɣ 

cɬaɧoɤ 6ȼ75 

055 Ʉoɧɬɪoɥɶɧaɹ   
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ɉɪoɞoɥɠeɧɢe ɬaɛɥɢɰɵ 2 

060 Cɥecaɪɧaɹ   

065 ɉɪoɦɵɜoɱɧaɹ   

070 Ƚɪaɜɢɪoɜaɥɶɧo-

ɮɪeɡeɪɧaɹ 
 Ƚ 6A463 

075 Cɥecaɪɧaɹ   

080 ɉɪoɦɵɜoɱɧaɹ   

085 Ɍeɪɦɢɱecɤaɹ   

090 Oɬɞeɥoɱɧaɹ   

095 Ʉoɧɬɪoɥɶɧaɹ   

100 Ɍoɤaɪɧaɹ 

1. Ɍoɱɢɬɶ 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 1, 2 

 

ɍɧɢɜeɪcaɥɶɧɵɣ 

ɬoɤaɪɧo – 

ɜɢɧɬoɪeɡɧɵɣ 

cɬaɧoɤ SV18RA 
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ɉɪoɞoɥɠeɧɢe ɬaɛɥɢɰɵ 2 

105 Ɍoɤaɪɧaɹ 

1. ɉoɞɪeɡaɬɶ ɬoɪeɰ 

ɜɵɞeɪɠɢɜaɹ ɪaɡɦeɪ 

1 

2. Ɋacɬoɱɢɬɶ 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 2 – 8  

3. ɇaɪeɡaɬɶ ɪeɡɶɛɭ 

ɜɵɞeɪɠɢɜaɹ 

ɪaɡɦeɪɵ 9 – 10  

 

 

ɍɧɢɜeɪcaɥɶɧɵɣ 

ɬoɤaɪɧo – 

ɜɢɧɬoɪeɡɧɵɣ 

cɬaɧoɤ SV18RA 
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Oɤoɧɱaɧɢe ɬaɛɥɢɰɵ 2 

110 Cɥecaɪɧaɹ   

115 ɉɪoɦɵɜoɱɧaɹ   

120 Ɍeɪɦɢɱecɤaɹ   

125 Ʉoɧɬɪoɥɶɧaɹ   

130 Ʉoɧceɪɜaɰɢɹ   

135 Cɤɥaɞɢɪoɜaɧɢe   

 

1.4 ȼɵɛoɪ ɢ oɛocɧoɜaɧɢe ɦeɬoɞa ɩoɥɭɱeɧɢɹ ɡaɝoɬoɜɤɢ 

 

Cɩocoɛ ɩoɥɭɱeɧɢɹ ɡaɝoɬoɜɤɢ oɩɪeɞeɥɹeɬcɹ ɬɢɩoɦ ɩɪoɢɡɜoɞcɬɜa ɢ 

ɦaɬeɪɢaɥoɦ ɞeɬaɥɢ ɢ oɛecɩeɱɢɜaeɬ oɩɬɢɦaɥɶɧɵɣ ɬeɯɧoɥoɝɢɱecɤɢɣ ɩɪoɰecc 

ɦeɯaɧɢɱecɤoɣ oɛɪaɛoɬɤɢ.  

ɉocɤoɥɶɤɭ ɩɪoɢɡɜoɞcɬɜo cɪeɞɧeceɪɢɣɧoe, ɬo ɞɥɹ ɤoɪɩɭМК ɜ ɤaɱecɬɜe 

ɡaɝoɬoɜɤɢ ɩɪeɞɥaɝaeɬcɹ ɩoɤoɜɤa, ɩoɥɭɱaeɦaɹ ɜ ɡaɤɪɵɬɵɯ ɲɬaɦɩaɯ. 

ɒɬaɦɩoɜɤa ɜ ɡaɤɪɵɬɵɯ ɲɬaɦɩaɯ – ɩɪoɰecc, ɩɪɢ ɤoɬoɪoɦ ɡaɝoɬoɜɤa 

ɞeɮoɪɦɢɪɭОɬcɹ, ɧaɯoɞɹcɶ ɜ ɩoɥocɬɢ oɞɧoɣ ɱacɬɢ ɲɬaɦɩa, ɜ ɤoɬoɪɭɸ ɜɯoɞɢɬ, ɤaɤ 

ɜ ɧaɩɪaɜɥɹɸɳɭɸ, ɞɪɭɝaɹ eɝo ɱacɬɶ. ɉɪɢ ɷɬoɦ ɲɬaɦɩ ɧe oɛecɩeɱɢɜaeɬ 

cɜoɛoɞɧoɝo ɭɞaɥeɧɢɹ ɩoɤoɜɤɢ ɢɡ ɪɭɱɶɹ. Ⱦɥɹ ɭɞaɥeɧɢɹ ɩoɤoɜɤɢ ɢcɩoɥɶɡɭɸɬcɹ 

ɥɢɛo ɜɵɬaɥɤɢɜaɬeɥɢ (ɧa ɤɪɢɜoɲɢɩɧoɦ ɝoɪɹɱeɲɬaɦɩoɜoɱɧoɦ ɩɪece ɄȽɒɉ), 

ɥɢɛo ɱacɬɶ ɲɬaɦɩa, ɜ ɤoɬoɪoɣ ɪacɩoɥoɠeɧa ɩoɥocɬɶ, ɜɵɩoɥɧɹeɬcɹ ɪaɡɴeɦɧoɣ, 

cocɬoɹɳeɣ ɢɡ ɞɜɭɯ ɩoɥoɜɢɧ (ɧa ɝoɪɢɡoɧɬaɥɶɧo-ɤoɜaɱɧoɣ ɦaɲɢɧe ȽɄɆ). 

ɉɪaɤɬɢɱecɤɢ ɧeɤoɬoɪaɹ ɱacɬɶ ɦeɬaɥɥa ɡaɬeɤaeɬ ɜ ɡaɡoɪɵ ɦeɠɞɭ ɪaɡɴeɦɧɵɦɢ 

ɱacɬɹɦɢ ɡaɤɪɵɬoɝo ɲɬaɦɩa, oɛɪaɡɭɹ ɧeɡɧaɱɢɬeɥɶɧɵɣ ɡКɭМОɧeɰ, oɛɴeɦ ɤoɬoɪoɝo 

ɡaɜɢcɢɬ oɬ ɤoɥeɛaɧɢɣ oɛɴeɦa ɡaɝoɬoɜoɤ ɜcɥeɞcɬɜɢe ɧeɬoɱɧocɬɢ ɢɡɝoɬoɜɥeɧɢɹ.  

Ɂaɤɪɵɬaɹ ɲɬaɦɩoɜɤa ɛoɥee ɪaɰɢoɧaɥɶɧa, ɱeɦ oɬɤɪɵɬaɹ, ɬaɤ ɤaɤ ɩɪɢ ɧeɣ 

ɜoɡɦoɠeɧ ɬoɥɶɤo ɧeɩɪeɞɭМɦaɬɪɢɜaeɦɵɣ ɢ ɧeɛoɥɶɲoɣ ɜeɥɢɱɢɧɵ ɡКɭМОɧeɰ, 

ɤaɱecɬɜo ɩoɤoɜoɤ ɛoɥee ɜɵcoɤoe. ɇe ɬɪeɛɭОɬcɹ cɩeɰɢaɥɶɧoɝo oɛoɪɭɞoɜaɧɢɹ ɞɥɹ 

oɛɪeɡɤɢ oɛɥoɹ. Ɂaɤɪɵɬɵe ɲɬaɦɩɵ ɦeɧee ɬɪeɛoɜaɬeɥɶɧɵ ɤ ɮacoɧɢɪoɜaɧɢɸ 
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ɡaɝoɬoɜoɤ, oɞɧaɤo, ɤaɤ ɢ ɜ oɬɤɪɵɬɵɯ ɲɬaɦɩaɯ ɞoɥɠɧo ɛɵɬɶ oɛecɩeɱeɧo 

ɰeɧɬɪɢɪoɜaɧɢe ɡaɝoɬoɜoɤ.  

Ocɧoɜɧoɣ ɧeɞocɬaɬoɤ cɩocoɛa ɲɬaɦɩoɜɤɢ ɜ ɡaɤɪɵɬɵɯ ɲɬaɦɩaɯ cocɬoɢɬ ɜ 

ɧОɭɧɢɜeɪcaɥɶɧocɬɢ ɢ oɝɪaɧɢɱeɧɧocɬɢ ɪaɰɢoɧaɥɶɧɵɯ ɮoɪɦ ɲɬaɦɩɭОɦɵɯ 

ɩoɤoɜoɤ. Ɂaɝoɬoɜɤɢ ɞoɥɠɧɵ ɛɵɬɶ ɬoɱɧɵɦɢ ɩo oɛɴeɦɭ, ɱɬo ɬɪeɛɭОɬ 

ɢcɩoɥɶɡoɜaɧɢɹ cɩeɰɢaɥɶɧoɝo oɛoɪɭɞoɜaɧɢɹ ɞɥɹ oɬɪeɡɤɢ ɡaɝoɬoɜoɤ. Ɇeɧɶɲɢɣ 

oɛɴeɦ ɡaɝoɬoɜoɤ, ɱeɦ ɬɪeɛɭɸɳɢɣcɹ, ɩɪɢɜoɞɢɬ ɤ ɧeɡaɩoɥɧeɧɢɸ ɭɝɥoɜ ɲɬaɦɩoɜ ɢ 

ɛɪaɤɭ ɩoɤoɜoɤ. Ȼoɥɶɲɢɣ oɛɴeɦ ɡaɝoɬoɜɤɢ ɢɡ-ɡa oɬМɭɬcɬɜɢɹ ɜoɡɦoɠɧocɬɢ 

ɮɢɤcɢɪoɜaɬɶ ɦoɦeɧɬ ɡaɩoɥɧeɧɢɹ ɩoɥocɬɢ (ɤoɧeɰ ɲɬaɦɩoɜɤɢ) ɩɪɢɜoɞɢɬ ɤ 

ɪacɩoɪɭ ɲɬaɦɩa, ɱɬo oɬɪɢɰaɬeɥɶɧo cɤaɡɵɜaeɬcɹ ɧa eɝo ɞoɥɝoɜeɱɧocɬɢ. 

Ʉoɷɮɮɢɰɢeɧɬ ɢcɩoɥɶɡoɜaɧɢɹ ɦaɬeɪɢaɥa ɜ ɷɬoɦ cɥɭɱae: 

                 

 

1.5 Ɋaɡɪaɛoɬɤa ɩɪoeɤɬɧoɝo ɜaɪɢaɧɬa 

 

ɉɪɢ ɢɡɦeɧeɧɢɢ ɬeɯ. ɩɪoɰecca ɧaɞo cɬɪeɦɢɬɶcɹ ɤ ɭɤɪɭɩɧeɧɢɸ oɩeɪaɰɢɣ. Ⱦɥɹ 

ɞaɧɧoɝo ɬɢɩa ɩɪoɢɡɜoɞcɬɜa ɝɥaɜɧoe ɤaɱecɬɜo, a ɧe ɤoɥɢɱecɬɜo ɜɵɩɭМɤaeɦoɣ 

ɩɪoɞɭɤɰɢɢ.  

ɉɪeɞɥaɝaɸ: 

ɉoɦeɧɹɬɶ ɭɧɢɜeɪcaɥɶɧɵe ɬoɤaɪɧo – ɜɢɧɬoɪeɡɧɵe cɬaɧɤɢ SV18R ɧa 

ɬoɤaɪɧɵɣ cɬaɧoɤ c ɑɉɍ WEILER E30 ɢ ɲɢɪoɤШɭɧɢɜeɪcaɥɶɧɵe ɮɪeɡeɪɧɵe 

cɬaɧɤɢ 6ȼ75 ɧa ɩɹɬɢ oceɜoɣ ɮɪeɡeɪɧɵɣ cɬaɧoɤ c ɑɉɍ DMU-50, ɱɬo 

oɛecɩeɱɢɜaeɬ ɛoɥee ɜɵcoɤoe ɤaɱecɬɜo ɢ ɝɢɛɤocɬɶ ɩɪoɢɡɜoɞcɬɜa ɢ ɩɪɢɜeɞeɬ ɤ 

ɭɦeɧɶɲeɧɢɸ ɤoɥɢɱecɬɜa cɬaɧɤoɜ ɢ ocɧacɬɤɢ. ȼ ɱacɬɢ ocɧacɬɤɢ cɩɪoeɤɬɢɪɭОɦ  

ɮɚɫɨɧɧɵɣ ɪɟɡɟɰ, ɰɚɧɝɨɜɵɣ ɩɚɬɪɨɧ ɤ ɬɨɤɚɪɧɨɦɭ ɫɬɚɧɤɭ ɢ ɦɧoɝoɦecɬɧoe 

ɩɪɢcɩocoɛɥeɧɢe ɤ ɮɪeɡeɪɧoɦɭ cɬaɧɤɭ  c ɑɉɍ DMU-50 ɞɥɹ oɛɴeɞɢɧeɧɢɹ ɬɪeɯ 

oɩeɪaɰɢɣ ɧa oɞɢɧ cɬaɧoɤ. 
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1.6 Ɋaɡɪaɛoɬɤa ɦaɪɲɪɭɬɧoɝo ɬeɯɧoɥoɝɢɱecɤoɝo ɩɪoɰecca 

 

ɇaɡɧaɱeɧɢe ɞoɩɭМɤoɜ ɧa ɡaɝoɬoɜɢɬeɥɶɧɭɸ oɩeɪaɰɢɸ ɩɪoɢɡɜoɞɢɬcɹ ɩo [4, c. 

65], ɧecoocɧocɬeɣ ɩo [4, c. 91]. 

ɇaɡɧaɱeɧɢe ɞoɩɭМɤoɜ ɧa ɤaɠɞɭɸ oɩeɪaɰɢɸ ɩɪoɢɡɜoɞɢɬcɹ ɩo [4, c. 65], 

ɧecoocɧocɬeɣ ɩo [4, c. 65]. 

Oɩɪeɞeɥɹeɦ ɢcɯoɞɧɵɣ ɢɧɞeɤc [4, c. 49]: 

 

ɂcɯ.ɢɧɞ. = G+M+C+T             (1.2)                }                   

ɂcɯ.ɢɧɞ.= 1+3+3+4 = 11 

 

000 Ɂaɝoɬoɜɢɬeɥɶɧaɹ 

 

ɊɢМɭɧoɤ 1.6 – ɗcɤɢɡ ɡaɝoɬoɜɤɢ 
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               ;                ;                   ;                   ;                   ;                 ;                   ;                   ; 

60, 90 ≤ 0,5; 

60, 220 ≤ 0,5; 

60, 110 ≤ 0,5; 

60, 70 ≤ 0,5. 

          

005 Ɍoɤaɪɧaɹ c ɑɉɍ 

 

ɊɢМɭɧoɤ 1.7 – ɗcɤɢɡ ɬoɤaɪɧoɣ oɩeɪaɰɢɢ 
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        ;         ;         ;         ;          ;          ;          ;          ;          ;           ;         ;          . 

010 Ɍeɪɦɢɱecɤaɹ 

015 Ɍoɤaɪɧaɹ c ɑɉɍ 

ɍɫɬɚɧɨɜ 1 

 

ɊɢМɭɧoɤ 1.8 – ɗcɤɢɡ ɬoɤaɪɧoɣ oɩeɪaɰɢɢ 
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         ;                     ;          ;          ;          ;          ;                         ;                         ;                       ;                        ;           ;           ;           ;                          ;            ;           ;                         ;                           ;            ; 
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ɍɫɬɚɧɨɜ 2 

 

Ɋɢcɭɧoɤ 1.9 – ɗcɤɢɡ ɬoɤaɪɧoɣ oɩeɪaɰɢɢ 

                       ;          ;          ;           ;          ;          ;          ;                        ;           ;                        ;            ; 
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          ;           ;            ;                         ;            ;            ;                            ;             ;                           ;             ;                           . 

 

020 Ɏɪeɡeɪɧaɹ c ɑɉɍ 

ɍɫɬɚɧɨɜ 1 

 

ɊɢМɭɧoɤ 1.10 – ɗcɤɢɡ ɮɪeɡeɪɧoɣ oɩeɪaɰɢɢ 
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          ;                         ;                           . 

 

ɍɫɬɚɧɨɜ 2 

 

ɊɢМɭɧoɤ 1.11 – ɗcɤɢɡ ɮɪeɡeɪɧoɣ oɩeɪaɰɢɢ 

          ;           ;           ;          ;             ;             . 
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ɍɫɬɚɧɨɜ 3 

 

ɊɢМɭɧoɤ 1.12 – ɗcɤɢɡ ɮɪeɡeɪɧoɣ oɩeɪaɰɢɢ 

          ;          ;          ;          ;           ;                        ;          ;          ;                           ;             ;              ; 
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            . 

 

025 ɉɪoɦɵɜoɱɧaɹ 

030 Ɇaɪɤɢɪoɜoɱɧaɹ 

035 Ɍeɪɦɢɱecɤaɹ 

040 Oɬɞeɥoɱɧaɹ 

045 Ʉoɧɬɪoɥɶɧaɹ 

050 Ɍoɤaɪɧaɹ c ɑɉɍ 

ɍɫɬɚɧɨɜ 1 

 

ɊɢМɭɧoɤ 1.13 – ɗcɤɢɡ ɬoɤaɪɧoɣ oɩeɪaɰɢɢ 

           ;            ;             . 
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ɍɫɬɚɧɨɜ 2 

 

 

ɊɢМɭɧoɤ 1.14 – ɗcɤɢɡ ɬoɤaɪɧoɣ oɩeɪaɰɢɢ 

           ;           ;           ;                                         ;            ;            ;                                          . 

 



 

Изм. Лиcт № дoкум. Пoдпиcь Дaтa 

Лиcт 

37 15.03.05.2017.330.00 ɉɁ 

055 Cɥecaɪɧaɹ 

060 ɉɪoɦɵɜoɱɧaɹ 

065 Ɍeɪɦɢɱecɤaɹ 

070 Ʉoɧɬɪoɥɶɧaɹ 

075 Ʉoɧceɪɜaɰɢɹ 

080 Cɞaɬoɱɧaɹ 

 

1.7 Ɋacɱeɬ ɩɪɢɩɭМɤoɜ, oɩeɪaɰɢoɧɧɵɯ ɪaɡɦeɪoɜ ɢ ɪaɡɦeɪoɜ ɡaɝoɬoɜɤɢ 

 

1.7.1 Ɋacɱeɬ ɥɢɧeɣɧɵɯ ɩɪɢɩɭМɤoɜ 

 

Ɋaɛoɬa c ɪaɡɦeɪɧoɣ cɯeɦoɣ ɥɢɧeɣɧɵɯ ɪaɡɦeɪoɜ (cɦ. ɉɊɂɅOɀEɇɂE A) 

ɍɪaɜɧeɧɢɹ ɞɥɹ ɡaɦɵɤaɸɳɢɯ ɩɪɢɩɭМɤoɜ ɥɢɧeɣɧɵɯ ɪaɡɦeɪoɜ [5, c. 12]: 
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                                                                                                                                            ∑                             

                                                                                                                                                      ∑                              

                                                                                                                                                       ∑                            

                                                                                                                                              ∑                             
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                                                                                                             ∑                            

                         
                                                                                                                                 ∑                           

                                                                                                                                            ∑                           

                                                                                                                                                  ∑                          
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                                                                            ∑                         

                                                                                                                                           ∑                           

                                                                                                                                   ∑                        

                                                                                                                         ∑                        
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                                ∑                        

 

1.7.2 Ɋacɱeɬ ɪaɞɢaɥɶɧɵɯ ɩɪɢɩɭМɤoɜ 

 

Ɋaɛoɬa c ɪaɡɦeɪɧoɣ cɯeɦoɣ ɪaɞɢaɥɶɧɵɯ ɪaɡɦeɪoɜ (cɦ. ɉɊɂɅOɀEɇɂE Ȼ) 

ɍɪaɜɧeɧɢɹ ɞɥɹ ɡaɦɵɤaɸɳɢɯ ɩɪɢɩɭМɤoɜ ɥɢɧeɣɧɵɯ ɪaɡɦeɪoɜ [5, c. 12]: 

                                        [     ]                                   
 [      ]                                 

                                                                                                                                                                                                                                                                
                                        

                                                                                                                
 [     ]                                                                 
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[    ]                                                                 
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                                                                                         ∑                                            

                                                         
                                                                                                                                                                                        ∑                                           

                                                        
                                                                                                                                                                                      ∑                                          
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                                        ∑                                       

                                                                                                                                                                                                                                                                                              ∑                                                  

                                                                                                                                                                                                                    ∑                                        
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                                                                                                                                                                     ∑                                       

                                                                                                                                                                                                                                                                          ∑                                                  

                                                       
                                                                                                                                                                      ∑                                    
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                                                                                                                                                                      ∑                                   

                                                                                                                                                                                                    ∑                                    

                                                                                                                                                                                                                                                       ∑                                              
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                                                                                                                                                                   ∑                                           

                                                                                                                                                                                                             ∑                                      

                                                                                                                                                                                                                           ∑                                    
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                                                                                        ∑                                       

                                                                                                                                                                                                                                      ∑                                      

                                                                                                                                                                                                  ∑                                     
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                    ∑                                    

                                                                                                                                                                                                       ∑                                    

            

1.8 Ɋacɱeɬ ɪeɠɢɦoɜ ɪeɡaɧɢɹ 

1.8.1 Aɧaɥɢɬɢɱecɤɢɣ cɩocoɛ 

 

Oɩeɪaɰɢɹ 020 ɭɫɬɚɧɨɜ 1 cɜeɪɥeɧɢe oɬɜeɪcɬɢɣ Ø6,9 ɦɦ 

 

Ƚɥɭɛɢɧa ɪeɡaɧɢɹ, ɦɦ [7, c. 276]: 

                                  (1.3) 

 

ɇaɡɧaɱaeɦ ɩoɞaɱɭ, ɦɦ/oɛ [7, c. 277]: 

S=0,27 – 0,36 ɦɦ/oɛ. ɉɪɢɧɢɦaeɦ ɩoɞaɱɭ S= 0,3 ɦɦ/oɛ. 

Oɩɪeɞeɥɹeɦ cɤoɪocɬɶ ɪeɡaɧɢɹ, ɦ/ɦɢɧ [7, c. 276]: 

             ,              (1.4) 

 

ɝɞe Ɍ=35 ɦɢɧ – cɪeɞɧee ɡɧaɱeɧɢe ɩeɪɢoɞa cɬoɣɤocɬɢ cɜeɪɥ [7, c. 280]. 
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                  ,               

(1.5) 

ɝɞe   - oɛɳɢɣ ɩoɩɪaɜoɱɧɵɣ ɤoɷɮɮɢɰɢeɧɬ ɧa cɤoɪocɬɶ ɪeɡaɧɢɹ [7, c. 276]; 

KmV=1,2- ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɜɥɢɹɧɢe ɦaɬeɪɢaɥa ɡaɝoɬoɜɤɢ [7, c. 263]; 

KuV= 1,0 - ɤoɷɮ. ɦaɬeɪɢaɥa ɢɧcɬɪɭɦeɧɬa [7, c. 263]; 

KLV= 1,0 - ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɝɥɭɛɢɧɭ cɜeɪɥeɧɢɹ [7, c. 280]; 

KnV= 1,0 - ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɜɥɢɹɧɢe cocɬoɹɧɢɹ ɩoɜeɪɯɧocɬɢ ɡaɝoɬoɜɤɢ 

ɧa cɤoɪocɬɶ ɪeɡaɧɢɹ [7, c. 263]; 

KɡV=0,75 - ɤoɷɮɮɢɰɢeɧɬ ɧa ɡaɬoɱɤɭ cɜeɪɥ [7, c. 278]. 

                              

 

Cv=36,3 ; m=0,125 ; q=0,25 ; ɭ=0,55.[7, c. 278] 

                                              

 

ɑacɬoɬa ɜɪaɳeɧɢɹ ɲɩɢɧɞeɥɹ, cooɬɜeɬcɬɜɭɸɳaɹ ɧaɣɞeɧɧoɣ cɤoɪocɬɢ 

ɪeɡaɧɢɹ, oɛ/ɦɢɧ[8,c. 5]: 

                                                      (1.6) 

 

ɉɪɢɧɢɦaeɦ n = 3000 oɛ/ɦɢɧ. 

Ɍoɝɞa ɞeɣcɬɜɢɬeɥɶɧaɹ cɤoɪocɬɶ ɪeɡaɧɢɹ, ɦ/ɦɢɧ [8,c. 6]: 

                                                  (1.7) 

 

Ɋaccɱɢɬɵɜaeɦ ɤɪɭɬɹɳɢɣ ɦoɦeɧɬ, ɇ*ɦ ɢ oceɜɭɸ cɢɥɭ, ɇ [7,c. 280]: 
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              ,              (1.8) 

               ,              (1.9) 

         -ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɮaɤɬɢɱecɤɢe ɭМɥoɜɢɹ oɛɪaɛoɬɤɢ [7, c. 

280]; 

Kmp - ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɦaɬeɪɢaɥ ɡaɝoɬoɜɤɢ. 

 

Cɦ=0,005 ;q=2 ; ɭ=0,8; [7,c. 281] 

Cp=9,8 ; q=1 ; ɭ=0,7. [7,c. 281] 

                                   
                               
 

Ɇeɯaɧɢɡɦ ɩoɞaɱɢ cɬaɧɤa DMU-50 ɞoɩɭМɤaeɬ oceɜɭɸ cɢɥɭ Pmax=8000ɇ[9,c. 

10]. Po≤Pmax291,4<20000 - cɥeɞoɜaɬeɥɶɧo ɧaɡɧaɱeɧɧaɹ ɩoɞaɱa S=0,3 ɦɦ/oɛ 

ɞoɩɭМɬɢɦa. 

 

Ɇoɳɧocɬɶ ɡaɬɪaɱɢɜaeɦaɹ ɧa ɪeɡaɧɢe, ɤȼɬ [7,c. 280]: 

                                             (1.10) 

 

ɉɪoɜeɪɹeɦ ɞocɬaɬoɱɧa ɥɢ ɦoɳɧocɬɶ ɩɪɢɜoɞa cɬaɧɤa ɩo ɭМɥoɜɢɸ N≤Nɲɩ. ɍ 

cɬaɧɤa DMU-50 Nɲɩ=Nɞ*η=8,4*0,8=6,72 ɤȼɬ [9,c. 10]. ɍМɥoɜɢe ɜɵɩoɥɧɹeɬcɹ 

(0,28≤6,72). Cɥeɞoɜaɬeɥɶɧo oɛɪaɛoɬɤa ɜoɡɦoɠɧa. 

 

Ocɧoɜɧoe ɜɪeɦɹ ɧa oɛɪaɛoɬɤɭ, ɦɢɧ [8,c. 13]: 
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       ,                     (1.11) 

ɝɞe L - ɞɥɢɧa ɪaɛoɱeɝo ɯoɞa, ɦɦ [8 c. 13]. 

       ,           (1.12) 

 

ɝɞe l = 4,5 ɦɦ - ɞɥɢɧa oɛɪaɛaɬɵɜaeɦoɣ ɩoɜeɪɯɧocɬɢ; 

ɭ - ɜeɥɢɱɢɧa ɜɪeɡaɧɢɹ, ɦɦ. 

 

ȼeɥɢɱɢɧa ɜɪeɡaɧɢɹ [8,c. 13]: 

       ,                    (1.13) 

                   

                    

                          

 

Oɩeɪaɰɢɹ 015 ɭɫɬɚɧɨɜ 2 ɪacɬaɱɢɜaɧɢe             ɱɢcɬoɜoe 

 

ɉɪɢɩɭМɤ ɛeɪeɦ ɢɡ ɪaɡɦeɪɧoɝo aɧaɥɢɡa: 

                     

 

Ⱦɥɹ ɩaɪaɦeɬɪa ɲeɪoɯoɜaɬocɬɢ ɩoɜeɪɯɧocɬɢ Ra=2,5 ɦɤɦ ɩɪɢ oɛɪaɛoɬɤe 

ɪeɡɰoɦ c ɪaɞɢɭМШɦ ɩɪɢ ɜeɪɲɢɧe R=0,4 ɦɦ, S=0,144ɦɦ/oɛ.[7,c. 268] 
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ɉɪɢ oɞɧoɢɧcɬɪɭɦeɧɬaɥɶɧoɣ oɛɪaɛoɬɤe ɪeɤoɦeɧɞɭОɬcɹ ɩeɪɢoɞ cɬoɣɤocɬɢ 

T=50 ɦɢɧ.[7,c. 268] 

Oɩɪeɞeɥɹeɦ cɤoɪocɬɶ ɪeɡaɧɢɹ, ɞoɩɭМɤaeɦɭɸ ɪeɠɭɳɢɦɢ cɜoɣcɬɜaɦɢ ɪeɡɰa, 

ɦ/ɦɢɧ [7,c. 265]: 

             ,                    (1.14) 

 

Cv=328; m=0,28; x=0,2; ɭ=0,5.[7,c. 270] 

                    ,          (1.15) 

 

ɝɞe KmV – ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɜɥɢɹɧɢe ɦaɬeɪɢaɥa, = 1,2;[7, c. 263] 

KnV=0,9 – ɩoɩɪaɜoɱɧɵɣ ɤoɷɮ. ɧa ɪacɬaɱɢɜaɧɢe;[7, c. 270] 

KuV= 2,5 – ɤoɷɮ. ɧa ɦaɬeɪɢaɥ ɢɧcɬɪɭɦeɧɬa;[7, c. 270] 

Kφ=0,7 – ɤoɷɮ. ɭɝɥoɜ ɜ ɩɥaɧe;[7,c. 271] 

Kr=0,94 – ɤoɷɮ. ɪaɞɢɭca ɩɪɢ ɜeɪɲɢɧe ɪeɡɰa;[7,c. 271] 

Kbv=0,9 – ɤoɷɮ. ɧa ɜɢɞ oɛɪaɛoɬɤɢ.[7,c. 271] 

                                 

                                             

 

ɑacɬoɬa ɜɪaɳeɧɢɹ ɲɩɢɧɞeɥɹ, cooɬɜeɬcɬɜɭɸɳaɹ ɧaɣɞeɧɧoɣ cɤoɪocɬɢ 

ɪeɡaɧɢɹ: 
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ɄoɪɪeɤɬɢɪɭОɦ ɱacɬoɬɭ ɜɪaɳeɧɢɹ ɩo ɩacɩoɪɬɧɵɦ ɞaɧɧɵɦ cɬaɧɤa WEILER 

E30 ɢ ɭМɬaɧaɜɥɢɜaeɦ ɞeɣcɬɜɢɬeɥɶɧɭɸ ɱacɬoɬɭ ɜɪaɳeɧɢɹ nɩ= 1000 oɛ/ɦɢɧ. 

Ⱦeɣcɬɜɢɬeɥɶɧaɹ cɤoɪocɬɶ ɪeɡaɧɢɹ: 

                                     

 

Ɇoɳɧocɬɶ ɡaɬɪaɱɢɜaeɦaɹ ɧa ɪeɡaɧɢe, ɤȼɬ [7,c. 271]: 

              ,                     (1.16) 

 

Cɢɥa ɪeɡaɧɢɹ, ɇ [7,c. 271]: 

                ,                   (1.17) 

 

Cp=40;x=1; ɭ=0,75; n=0. [7,c. 274] 

                   ,                   (1.18) 

 

Kmp = 1,5 – ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɜɥɢɹɧɢe ɦaɬeɪɢaɥa, = 1,2;[7, c. 263] 

Kφp = 1,08 – ɤoɷɮ.  ɭɱɢɬɵɜaɸɳɢɣ ɝeoɦeɬɪɢɱecɤɢe ɩaɪaɦeɬɪɵ ɢɧcɬɪɭɦeɧɬa; 

[7,c. 275] 

Krp = 0,87 – ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɝeoɦeɬɪɢɱecɤɢe ɩaɪaɦeɬɪɵ ɢɧcɬɪɭɦeɧɬa; 

[7,c. 275] 

Kγp = 1,15 -ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɝeoɦeɬɪɢɱecɤɢe ɩaɪaɦeɬɪɵ ɢɧcɬɪɭɦeɧɬa. 

[7,c. 275] 
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ɉɪoɜeɪɹeɦ ɞocɬaɬoɱɧa ɥɢ ɦoɳɧocɬɶ ɩɪɢɜoɞa cɬaɧɤa ɩo ɭМɥoɜɢɸ N≤Nɲɩ. ɍ 

cɬaɧɤa WEILER E30 Nɲɩ=Nɞ*η=11*0,8=8,8 ɤȼɬ.[10] ɍМɥoɜɢe ɜɵɩoɥɧɹeɬcɹ 

(0,25≤8,8). Cɥeɞoɜaɬeɥɶɧo oɛɪaɛoɬɤa ɜoɡɦoɠɧa. 

 

Ocɧoɜɧoe ɜɪeɦɹ ɧa oɛɪaɛoɬɤɭ ɪaccɱɢɬɵɜaeɦ ɩo ɮoɪɦɭɥe 1.9: 

        ,                     (1.19) 

 

ɝɞe Δ - ɜeɥɢɱɢɧa ɩeɪeɛeɝa 

 

ȼeɥɢɱɢɧa ɜɪeɡaɧɢɹ: 

         ,                    (1.20) 

                

 

ɉeɪeɛeɝ ɩɪɢɧɢɦaeɦ ɪaɜɧɵɦ 0 ɦɦ: 

                    

                            

          

1.8.2 Ɍaɛɥɢɱɧɵɣ cɩocoɛ 
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Oɩeɪaɰɢɹ 020 ɭɫɬɚɧɨɜ 1 ɪaɡɜeɪɬɵɜaɧɢe Ø7ɇ7 

Ƚɥɭɛɢɧa ɪeɡaɧɢɹ: 

                                 

 

ɇaɡɧaɱaeɦ ɩoɞaɱɭ ɦɦ/oɛ, cɤoɪocɬɶ ɪeɡaɧɢɹ ɦ/ɦɢɧ, oceɜɭɸ cɢɥɭ ɇ ɢ 

ɦoɳɧocɬɶ ɪeɡaɧɢɹ, ɤȼɬ [11,c. 127]: 

 

Soɬ=0,61 ɦɦ/oɛ; Vɬ=12,6 ɦ/ɦɢɧ; Pɬ=9 ɇ; Nɬ=0,12 ɤȼɬ. 

 

ɄoɪɪeɤɬɢɪɭОɦ ɩoɞaɱɭ, cɤoɪocɬɶ ɪeɡaɧɢɹ, oceɜɭɸ cɢɥɭ ɢ ɦoɳɧocɬɶ ɪeɡaɧɢɹ 

ɜɜoɞɹ ɩoɩɪaɜoɱɧɵe ɤoɷɮɮɢɰɢeɧɬɵ [11,c. 141]: 

          ,           (1.21) 

 

ɝɞe KSɦ=KVɦ=KPɦ=KNɦ=1 – ɩoɩɪaɜoɱɧɵe ɤoɷɮɮɢɰɢeɧɬɵ ɧa ɩoɞaɱɭ, 

cɤoɪocɬɶ, oceɜɭɸ cɢɥɭ ɢ ɦoɳɧocɬɶ ɪeɡaɧɢɹ.[11,c. 143] 

                      

 

ɉɪɢɧɢɦaeɦ ɩoɞaɱɭ Sɩ= 0,6 ɦɦ/oɛ. 

 

Ɋaccɱɢɬɵɜaeɦ cɤoɪocɬɶ ɪeɡaɧɢɹ ɜɜoɞɹ ɩoɩɪaɜoɱɧɵe ɤoɷɮɮɢɰɢeɧɬɵ, ɦ/ɦɢɧ 

[11,c. 144]: 

                              ,         (1.22) 

 

ɝɞe Vɬ= 12,6  - ɬaɛɥɢɱɧaɹ cɤoɪocɬɶ ɪeɡaɧɢɹ; 
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KVw=1 – ɤoɷɮ. cocɬoɹɧɢɹ ɩoɜeɪɯɧocɬɢ ɡaɝoɬoɜɤɢ;[11,c. 144] 

KVɢ= 1 – ɤoɷɮ. ɢɧcɬɪɭɦeɧɬaɥɶɧoɝo ɦaɬeɪɢaɥa;[11,c. 145] 

KVɡ=1 – ɤoɷɮ. ɮoɪɦɵ ɡaɬoɱɤɢ ɢɧcɬɪɭɦeɧɬa;[11,c. 145] 

KVɩ=1 – ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɢɡɧococɬoɣɤoe ɩoɤɪɵɬɢe;[11,c. 146] 

KVi=0,74 – ɤoɷɮ. ɩocɥeɞoɜaɬeɥɶɧocɬɢ ɩeɪeɯoɞoɜ ɦaɪɲɪɭɬa oɛɪaɛoɬɤɢ;[11,c. 

148] 

KVɬ= 0,57 – ɤoɷɮ. ɡaɜɢcɢɦocɬɢ oɬ oɬɧoɲeɧɢɹ ɩeɪɢoɞa cɬoɣɤocɬɢ 

ɮaɤɬɢɱecɤoɝo ɤ ɧoɪɦaɬɢɜɧoɦɭ ɞɥɹ ɢɡɦeɧeɧɧɵɯ ɭМɥoɜɢɣ ɪaɛoɬɵ;[11,c. 147] 

KVɠ=1 – ɤoɷɮ. ɧaɥɢɱɢɹ oɯɥaɠɞeɧɢɹ.[11,c. 144] 

                             

 

ɑacɬoɬa ɜɪaɳeɧɢɹ ɲɩɢɧɞeɥɹ, cooɬɜeɬcɬɜɭɸɳaɹ ɧaɣɞeɧɧoɣ cɤoɪocɬɢ 

ɪeɡaɧɢɹ, oɛ/ɦɢɧ: 

                                 

 

ɍМɬaɧaɜɥɢɜaeɦ ɞeɣcɬɜɢɬeɥɶɧɭɸ ɱacɬoɬɭ ɜɪaɳeɧɢɹ nɩ= 250 oɛ/ɦɢɧ. 

 

Ⱦeɣcɬɜɢɬeɥɶɧaɹ cɤoɪocɬɶ ɪeɡaɧɢɹ, ɦ/ɦɢɧ: 

                             

 

Ɋaccɱɢɬɵɜaeɦ oceɜɭɸ cɢɥɭ c ɭɱeɬoɦ ɩoɩɪaɜoɱɧɵɯ ɤoɷɮɮɢɰɢeɧɬoɜ, ɇ [11,c. 

141]: 

           ,                     (1.23) 
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ɝɞe         – ɩoɩɪaɜoɱɧɵɣ ɤoɷɮ. ɧa oceɜɭɸ cɢɥɭ ɪeɡaɧɢɹ.[11,c. 150]                 

 

Ɇoɳɧocɬɶ ɪeɡaɧɢɹ, ɤȼɬ [11,c. 141]: 

           ,                     (1.24) 

 

ɝɞe         - ɩoɩɪaɜoɱɧɵɣ ɤoɷɮ. ɧa ɦoɳɧocɬɶ ɪeɡaɧɢɹ.[11,c. 149] 

                       

 

ɉɪoɜeɪɹeɦ ɞocɬaɬoɱɧa ɥɢ ɦoɳɧocɬɶ ɩɪɢɜoɞa cɬaɧɤa ɩo ɭМɥoɜɢɸ N≤Nɲɩ. ɍ 

cɬaɧɤa DMU-50 Nɲɩ=Nɞ*η=8,4*0,8=6,72 ɤȼɬ. ɍМɥoɜɢe ɜɵɩoɥɧɹeɬcɹ (0,372≤6,72). 

Cɥeɞoɜaɬeɥɶɧo oɛɪaɛoɬɤa ɜoɡɦoɠɧa. 

 

Ocɧoɜɧoe ɜɪeɦɹ ɩo ɬaɛɥɢɱɧoɦɭ ɦeɬoɞɭ 

                

                

                         

 

Oɩeɪaɰɢɹ 020 ɭɫɬɚɧɨɜ 2 ɮɪeɡeɪoɜaɧɢe Ø84 ɦɦ. 
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ɉɪɢɩɭМɤ ɢ ɲɢɪɢɧa ɮɪeɡeɪoɜaɧɢɹ: 

                 
Ɋaccɱɢɬɵɜaeɦ oɤoɧɱaɬeɥɶɧɭɸ ɩoɞaɱɭ, ɦɦ/ɡɭɛ[11,c.215]: 

                   ,                    (1.25) 

 

ɝɞe          – ɩoɞaɱa ɞɥɹ ɩoɥɭɱɢcɬoɜoɣ cɬaɞɢɢ oɛɪaɛoɬɤɢ;[11,c.215]         – ɤoɷɮ. ɦeɯaɧ. cɜoɣcɬɜ oɛɪaɛaɬɵɜaeɦoɝo ɦaɬeɪɢaɥa;[11,c.218]         – ɤoɷɮ. ɦaɬeɪɢaɥa ɪeɠɭɳeɣ ɱacɬɢ ɮɪeɡɵ;[11,c.218]         – ɤoɷɮ. ɜɵɥeɬa ɮɪeɡɵ ɤ ɞɢaɦeɬɪɭ;[11,c.218]         – ɤoɷɮ. oɬɧoɲeɧɢɹ ɮaɤɬɢɱecɤoɝo ɱɢcɥa ɡɭɛɶeɜ ɤ ɧoɪɦaɬɢɜɧoɦɭ; 

[11,c.218] 

                                      

 

Ɋaccɱɢɬɵɜaeɦ cɤoɪocɬɶ ɪeɡaɧɢɹ, ɦ/ɦɢɧ [11,c. 79]: 

                       ,                   (1.26) 

 

ɝɞe       – ɬaɛɥɢɱɧaɹ cɤoɪocɬɶ ɪeɡaɧɢɹ;[11,c.226]         – ɤoɷɮ. ɡaɜɢcɢɦocɬɢ oɬ ɢɧcɬɪɭɦeɧɬaɥɶɧoɝo ɦaɬeɪɢaɥa;[11,c.228]         – ɤoɷɮ. ɩeɪɢoɞa cɬoɣɤocɬɢ ɪeɠɭɳeɣ ɱacɬɢ ɮɪeɡɵ;[11,c.228]         – ɤoɷɮ. oɛɪaɛaɬɵɜaeɦoɝo ɦaɬeɪɢaɥa;[11,c.228]         – ɤoɷɮ. oɬɧoɲeɧɢɹ ɮaɤɬɢɱecɤoɣ ɲɢɪɢɧɵ ɮɪeɡeɪoɜaɧɢɹ ɤ 

ɧoɪɦaɬɢɜɧoɣ;[11,c.228]         – ɤoɷɮ. cocɬoɹɧɢɹ ɩoɜeɪɯɧocɬɢ ɡaɝoɬoɜɤɢ;[11,c.228]       – ɤoɷɮ. ɧaɥɢɱɢɹ oɯɥaɠɞeɧɢɹ.[11,c.228] 

 



 

Изм. Лиcт № дoкум. Пoдпиcь Дaтa 

Лиcт 

60 15.03.05.2017.330.00 ɉɁ 

                                      

 

ɑacɬoɬa ɜɪaɳeɧɢɹ ɲɩɢɧɞeɥɹ, cooɬɜeɬcɬɜɭɸɳaɹ ɧaɣɞeɧɧoɣ cɤoɪocɬɢ 

ɪeɡaɧɢɹ, oɛ/ɦɢɧ:  

                                  

 

ɄoɪɪeɤɬɢɪɭОɦ ɱacɬoɬɭ ɜɪaɳeɧɢɹ ɩo ɩacɩoɪɬɧɵɦ ɞaɧɧɵɦ cɬaɧɤa DMU-50 ɢ 

ɭМɬaɧaɜɥɢɜaeɦ ɞeɣcɬɜɢɬeɥɶɧɭɸ ɱacɬoɬɭ ɜɪaɳeɧɢɹ nɩ= 350 oɛ/ɦɢɧ. 

                                

 

Ɇoɳɧocɬɶ, ɧeoɛɯoɞɢɦaɹ ɞɥɹ ɪeɡaɧɢɹ oɩɪeɞeɥɹeɬcɹ ɩo ɮoɪɦɭɥe [11,c. 33]: 

                       ,                   (1.27) 

 

ɝɞe         – ɬaɛɥɢɱɧaɹ ɦoɳɧocɬɶ ɪeɡaɧɢɹ;[11,c. 79]         – ɤoɷɮ. ɡaɜɢcɢɦocɬɢ oɬ ɢɧcɬɪɭɦeɧɬaɥɶɧoɝo ɦaɬeɪɢaɥa;[11, c. 228]         – ɤoɷɮ. ɩeɪɢoɞa cɬoɣɤocɬɢ ɪeɠɭɳeɣ ɱacɬɢ ɮɪeɡɵ;[11, c. 228]         – ɤoɷɮ. oɛɪaɛaɬɵɜaeɦoɝo ɦaɬeɪɢaɥa;[11, c. 228]         – ɤoɷɮ. oɬɧoɲeɧɢɹ ɮaɤɬɢɱecɤoɣ ɲɢɪɢɧɵ ɮɪeɡeɪoɜaɧɢɹ ɤ 

ɧoɪɦaɬɢɜɧoɣ;[11, c. 228]         – ɤoɷɮ. cocɬoɹɧɢɹ ɩoɜeɪɯɧocɬɢ ɡaɝoɬoɜɤɢ;[11, c. 228]         – ɤoɷɮ. ɧaɥɢɱɢɹ oɯɥaɠɞeɧɢɹ.[11, c. 228] 
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ɉɪoɜeɪɹeɦ ɞocɬaɬoɱɧa ɥɢ ɦoɳɧocɬɶ ɩɪɢɜoɞa cɬaɧɤa ɩo ɭМɥoɜɢɸ N≤Nɲɩ. ɍ 

cɬaɧɤa DMU-50 Nɲɩ=Nɞ*η=8,4*0,8=6,72 ɤȼɬ. ɍМɥoɜɢe ɜɵɩoɥɧɹeɬcɹ (0,16≤6,72). 

Cɥeɞoɜaɬeɥɶɧo oɛɪaɛoɬɤa ɜoɡɦoɠɧa. 

Ocɧoɜɧoe ɜɪeɦɹ ɩo ɬaɛɥɢɱɧoɦɭ ɦeɬoɞɭ: 

ȼɵɱɢcɥɢɦ ɦɢɧɭɬɧɭɸ ɩoɞaɱɭ, ɦɦ/ɦɢɧ: 

                     (1.28) 

                         

                

                          

                      
           

Ɍaɛɥɢɰa 3 – Ɋeɠɢɦɵ ɪeɡaɧɢɹ 

№ 
oɩeɪaɰɢɢ 

Coɞeɪɠaɧɢe ɩeɪeɯoɞa S,ɦɦ/oɛ 
n, 

oɛ/ɦɢɧ 
V, 

ɦ/ɦɢɧ 
To, 

ɦɢɧ 
005 

ɌШɤКɪɧКɹ М 

ɑɉɍ 

 

ɉeɪeɯoɞ 1 0,31 1000 43,5 0,13 

ɉeɪeɯoɞ 2 0,3 1200 335,35 0,13 

ɉeɪeɯoɞ 3 0,16 1400 351,68 0,31 

015 

ɌШɤКɪɧКɹ М 

ɑɉɍ 

ɍɫɬɚɧɨɜ 1 

ɉОɪОɯШɞ 1 0,3 1200 335,35 0,13 

ɉОɪОɯШɞ 2 0,2 1400 391,24 0,28 

ɉОɪОɯШɞ 3 0,1 1200 335,35 0,41 

ɉОɪОɯШɞ 4 0,15 1500 127,17 0,2 

ɍɫɬɚɧɨɜ 2 
ɉОɪОɯШɞ 5 0,2 1500 423,9 0,06 

ɉОɪОɯШɞ 6 0,144 1000 247,31 0,7 
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Oɤoɧɱaɧɢe ɬaɛɥɢɰɵ 3 

020 

ɎɪОɡОɪɧКɹ 

М ɑɉɍ 

ɍɫɬɚɧɨɜ 1 
ɉОɪОɯШɞ 1 0,3 3000 65 0,01 

ɉОɪОɯШɞ 2 0,6 250 5,5 0,052 

ɍɫɬɚɧɨɜ 2 

ɉОɪОɯШɞ 3 0,24 350 92,32 3,86 

ɉОɪОɯШɞ 4 0,09 1000 5,02 0,1 

ɉОɪОɯШɞ 5 0,4 500 3,14 0,08 

ɍɫɬɚɧɨɜ 3 

ɉОɪОɯШɞ 6 0,3 3000 65 0,03 

ɉОɪОɯШɞ 7 0,2 3000 50 0,03 

ɉОɪОɯШɞ 8 0,2 3000 50 0,03 

ɉОɪОɯШɞ 9 0,09 1000 2,5 0,1 

ɉОɪОɯШɞ 10 0,4 500 3,1 0,08 

ɉОɪОɯШɞ 11 0,5 500 3,1 0,08 

050 

ɌШɤКɪɧКɹ М 

ɑɉɍ 

ɍɫɬɚɧɨɜ 1 ɉОɪОɯШɞ 1 0,12 1500 395,6 0,03 

ɍɫɬɚɧɨɜ 2 

ɉОɪОɯШɞ 1 0,1 1300 63,3 0,15 

ɉОɪОɯШɞ 2 0,03 2500 157 0,41 

ɉОɪОɯШɞ 3 0,75 1000 62,8 0,012 

 

1.9 ɇoɪɦɢɪoɜaɧɢe oɩeɪaɰɢɣ oɛɪaɛoɬɤɢ ɞeɬaɥeɣ 

 

Oɩeɪaɰɢɹ 020 ɭɫɬɚɧɨɜ 1 cɜeɪɥeɧɢe oɬɜeɪcɬɢɹ Ø6,9 ɦɦ, ɪaɡɜeɪɬɵɜaɧɢe Ø7ɇ8 

Ɋacɱeɬ ɜcɩoɦoɝaɬeɥɶɧoɝo ɜɪeɦeɧɢ: 

ȼɪeɦɹ ɧa ɭМɬaɧoɜɤɭ ɢ cɧɹɬɢe ɞeɬaɥɢ ɧa ɪaɡɠɢɦɧoɣ oɩɪaɜɤe tȼ.ɭМɬ=0,11 

ɦɢɧ.[14,c. 73] 

ȼɪeɦɹ, cɜɹɡaɧɧoe c ɩeɪeɯoɞoɦ ɧa cɬaɧɤe c ɩɪoɝɪaɦɦɧɵɦ ɭɩɪaɜɥeɧɢeɦ, 

tȼ.ɉEɊ=0,02 ɦɢɧ; ɬaɤ ɤaɤ ɞɜa ɩeɪeɯoɞa ɩo ɡaɬɪaɬaɦ ɜɪeɦeɧɢ oɞɢɧaɤoɜɵ, ɬo                         [14,c. 150] 

ȼɪeɦɹ ɧa ɤoɧɬɪoɥɶɧoe ɢɡɦeɪeɧɢe, ɢɡɦeɪɢɬeɥɶɧoe ɩɪɢcɩocoɛɥeɧɢe ɤaɥɢɛɪ-

ɩɪoɛɤa ɝɥaɞɤaɹ ɞɜɭМɬoɪoɧɧɹɹ tȼ.ɂɁɆ=0,11 ɦɢɧ. [14,c. 201] 
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Oɛɳee ɜcɩoɦoɝaɬeɥɶɧoe ɜɪeɦɹ, ɦɢɧ [15,c. 48]: 

                        ,          (1.29) 

                            

 

Ɋacɱeɬ oɩeɪaɬɢɜɧoɝo ɜɪeɦeɧɢ, ɦɢɧ [15,c. 48]: 

           ,           (1.30) 

                                           
 

ȼɪeɦɹ ɧa oɛcɥɭɠɢɜaɧɢe ɪaɛoɱeɝo ɦecɬa cocɬaɜɥɹeɬ 6% oɬ tOɉ [14,c. 223]: 

                            
 

ȼɪeɦɹ ɧa oɬɞɵɯ ɢ ɥɢɱɧɵe ɧaɞoɛɧocɬɢ ɪaɜɧɹeɬcɹ 4% oɬ tOɉ [14,c. 224]: 

                             
 

ɇoɪɦɭ ɲɬɭɱɧoɝo ɤaɥɶɤɭɥɹɰɢoɧɧoɝo ɜɪeɦeɧɢ ɧaɯoɞɢɦ ɩo ɮoɪɦɭɥe [15,c. 

38]: 

                                          (1.31) 
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Ɍaɛɥɢɰa 4 – ɇoɪɦɢɪoɜaɧɢe oɩeɪaɰɢɣ oɛɪaɛoɬɤɢ 

№ 
oɩeɪaɰɢɢ 

Coɞeɪɠaɧɢe 
ɩeɪeɯoɞa 

ToΣ,ɦɢ
ɧ. 

tɜ, 
ɦɢɧ. 

toɩ, 
ɦɢɧ. 

toɛc, 
ɦɢɧ. 

toɬ.ɥ, 
ɦɢɧ. 

tɲ-ɤ, 
ɦɢɧ. 

005 Ɍoɤaɪɧaɹ c ɑɉɍ 0,7 0,4 1,1 0,07 0,05 1,22 

015 Ɍoɤaɪɧaɹ c ɑɉɍ 2,74 1,2 3,94 0,24 0,16 4,34 

020 Ɏɪeɡeɪɧaɹ c ɑɉɍ 8,06 3,4 11,46 0,7 0,46 12,62 

050 Ɍoɤaɪɧaɹ c ɑɉɍ 1,5 0,9 2,4 0,14 0,1 2,64 
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2 ɄOɇCɌɊɍɄɌOɊCɄɂɃ ɊAɁȾEɅ 

 

2.1 Ɋacɱeɬ ɩɪɢcɩocoɛɥeɧɢɹ ɤ ɬoɤaɪɧoɦɭ cɬaɧɤɭ 

 

Aɧaɥɢɡ ɬeɯɧɢɱecɤoɣ oɩeɪaɰɢɢ: 

Cɩɪoeɤɬɢɪoɜaɬɶ ɩɪɢcɩocoɛɥeɧɢe ɤ ɬoɤaɪɧoɦɭ cɬaɧɤɭ ɞɥɹ oɛɪaɛoɬɤɢ ɞeɬaɥɢ 

ɩo oɩeɪaɰɢɹɦ 015 ɭɫɬɚɧɨɜ 2, 050.  

 

Oɩɪeɞeɥɹeɦ ɬeoɪeɬɢɱecɤɭɸ cɯeɦɭ ɛaɡɢɪoɜaɧɢɹ. 

 

 

ɊɢМɭɧoɤ 2.1 – Cɯeɦa ɛaɡɢɪoɜaɧɢɹ ɡaɝoɬoɜɤɢ 

 

Ⱦaɧɧaɹ cɯeɦa ɛaɡɢɪoɜaɧɢɹ ɢɦeeɬ ɞɜoɣɧɭɸ ɧaɩɪaɜɥɹɸɳɭɸ cɤɪɵɬɭɸ 

(ɥɢɲaeɬ ɞeɬaɥɢ 4-ɯ cɬeɩeɧeɣ cɜoɛoɞɵ) ɢ oɩoɪɧɭɸ ɛaɡɵ. 

Ɂaɠɢɦɧɵɦ ɭМɬɪoɣcɬɜoɦ ɩɪɢɧɢɦaeɦ ɰaɧɝɭ.[18, c. 11] 
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2.1.1 Ɋacɱeɬ ɭМɢɥɢɹ ɡaɠɢɦa 

 

Cɢɥa ɡaɬɹɠɤɢ ɰaɧɝ, ɇ [17,c. 90]: 

            ቀ    ቁ       ,            (2.1) 

 

ɝɞe   – cɢɥa ɡaɤɪeɩɥeɧɢɹ ɡaɝoɬoɜɤɢ;    – cɢɥa ɪaɡɠɢɦa ɥeɩecɬɤoɜ ɰaɧɝ ɞɥɹ ɜɵɛoɪa ɡaɡoɪa Δ ɦeɠɞɭ ɰaɧɝoɣ ɢ 

ɡaɝoɬoɜɤoɣ;   – ɩoɥoɜɢɧa ɭɝɥa ɤoɧɭМК ɰaɧɝɢ, 300; [17, c. 90]   – ɭɝoɥ ɬɪeɧɢɹ ɦeɠɞɭ ɰaɧɝoɣ ɢ ɪaɡɠɢɦaɸɳeɣ ɜɬɭɥɤoɣ, = 90; [19, c. 59];   – ɭɝoɥ ɬɪeɧɢɹ ɦeɠɞɭ ɰaɧɝoɣ ɢ ɡaɝoɬoɜɤoɣ, = 90; [19, c. 59]. 

 

Cɢɥa ɡaɤɪeɩɥeɧɢɹ ɡaɝoɬoɜɤɢ, ɇ [17,c. 90]: 

 

   √          ,             (2.2) 

 

ɝɞe Ɇ - ɦoɦeɧɬ ɪeɡaɧɢɹ; 

Ɋ - cɢɥa ɪeɡaɧɢɹ; 

r – ɪaɞɢɭМ ɛaɡoɜoɣ ɩoɜeɪɯɧocɬɢ ɡaɝoɬoɜɤɢ;    - ɤoɷɮɮɢɰɢeɧɬ ɬɪeɧɢɹ ɦeɠɞɭ ɰaɧɝoɣ ɢ ɡaɝoɬoɜɤoɣ, = 0,25;[17, c. 73] 

k – ɤoɷɮɮɢɰɢeɧɬ ɡaɩaca. 

 

Ɇoɦeɧɬ ɪeɡaɧɢɹ, ɇ*ɦ[17,c. 91]: 

          ,             (2.3) 
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ɝɞe    - oɤɪɭɠɧaɹ cɢɥa ɪeɡaɧɢɹ ɩɪɢ oɛɪaɛoɬɤe; 

D – oɛɪaɛaɬɵɜaeɦɵɣ ɞɢaɦeɬɪ. 

 

Ʉoɷɮɮɢɰɢeɧɬ ɡaɩaca [17,c. 74]: 

                 ,              (2.4) 

 

ɝɞe k0=1,5 – ɝaɪaɧɬɢɪoɜaɧɧɵɣ ɤoɷɮɮɢɰɢeɧɬ ɡaɩaca;[17,c. 74] 

k1=1,2 – ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɭɜeɥɢɱeɧɢe cɢɥɵ ɪeɡaɧɢɹ ɢɡ-ɡa ɤoɥeɛaɧɢɹ 

ɩɪɢɩɭМɤa ɧa ɡaɝoɬoɜɤe;[17,c. 74] 

k2=1 – ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɭɜeɥɢɱeɧɢe cɢɥɵ ɪeɡaɧɢɹ ɩɪɢ ɡaɬɭɩɥeɧɢɢ 

ɢɧcɬɪɭɦeɧɬa;[17,c. 74] 

k3=1 – ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɢɡɦeɧeɧɢe cɢɥɵ ɪeɡaɧɢɹ ɩɪɢ oɛɪaɛoɬɤe 

ɩɪeɪɵɜɢcɬoɣ ɩoɜeɪɯɧocɬɢ;[17,c. 75] 

k4=1,3 – ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɧeɩocɬoɹɧcɬɜo cɢɥ ɡaɠɢɦa ɩɪɢ ɡaɤɪeɩɥeɧɢɢ; 

[17,c. 75] 

k5=1 – ɤoɷɮ. ɯaɪaɤɬeɪɢɡɭɸɳɢɣ ɷɪɝoɧoɦɢɤɭ ɧeɦeɯaɧɢɡɢɪoɜaɧɧɵɯ ɡaɠɢɦɧɵɯ 

ɦeɯaɧɢɡɦoɜ;[17,c. 75] 

k6=1 – ɤoɷɮ. ɭɱɢɬɵɜaɸɳɢɣ ɧeoɩɪeɞeɥɢɦocɬɶ ɦecɬ ɤoɧɬaɤɬa ɩɥocɤɢɯ 

ɛaɡoɜɵɯ ɩoɜeɪɯɧocɬeɣ ɡaɝoɬoɜɤɢ c ɩɥocɤɢɦɢ ɩoɜeɪɯɧocɬɹɦɢ ɭМɬaɧoɜoɱɧoɝo 

ɷɥeɦeɧɬa.[17,c. 75] 

                    

 

ɉɪɢɧɢɦaeɦ k=2,5. 
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     √                                   

 

Cɢɥa ɪaɡɠɢɦa ɥeɩecɬɤoɜ ɰaɧɝ, ɇ [17,c. 90]: 

               ,             (2.5) 

 

ɝɞe Δ – ɡaɡoɪ ɦeɠɞɭ ɰaɧɝoɣ ɢ ɡaɝoɬoɜɤoɣ; 

S – ɬoɥɳɢɧa ɥeɩecɬɤa ɰaɧɝɢ; 

D – ɧaɪɭɠɧɵɣ ɞɢaɦeɬɪ ɥeɩecɬɤoɜ;   – ɪaccɬoɹɧɢe oɬ ɩɥocɤocɬɢ ɡaɞeɥa ɥeɩecɬɤa ɰaɧɝɢ ɞo ceɪeɞɢɧɵ 

ɡaɠɢɦaɸɳeɝo ɤoɧɭМК ɰaɧɝɢ. 

                                    

                     ቆ       ቇ                 

 

2.1.2 Ɋacɱeɬ ɡaɠɢɦaɸɳeɝo ɭМɬɪoɣcɬɜa 

     

Ɂaɠɢɦaɸɳɢɦ ɭМɬɪoɣcɬɜoɦ ɜɵɛɢɪaeɦ ɩɧeɜɦoɰɢɥɢɧɞɪ ɜɪaɳaɸɳeɝocɹ ɬɢɩa 

ɞɜɭɯcɬoɪoɧɧeɝo ɞeɣcɬɜɢɹ. 

Oɩɪeɞeɥɢɦ ɞɢaɦeɬɪ ɩɧeɜɦoɰɢɥɢɧɞɪa, ɦɦ[17,c. 95]: 

    √     ,              (2.6) 

 

ɝɞe p – ɞaɜɥeɧɢe ɜoɡɞɭɯa, =0,4 Ɇɉa;[17,c. 95] 
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  – ɄɉȾ, ɭɱɢɬɵɜaɸɳɢɣ ɩoɬeɪɢ ɧa ɬɪeɧɢe ɜ ɰɢɥɢɧɞɪe, = 0,7.[17,c. 95] 

 

   √                               

 

Ⱦɢaɦeɬɪ ɩɧeɜɦoɰɢɥɢɧɞɪa ɩɪɢɧɢɦaeɬcɹ ɢɡ cɬaɧɞaɪɬɧoɝo ɪɹɞa. Ⱦɥɹ 

ɜɪaɳaɸɳeɝocɹ ɩɧeɜɦoɰɢɥɢɧɞɪa ɩɪɢɧɢɦaeɦ ɛɥɢɠaɣɲɢɣ ɞɢaɦeɬɪ Dc=200 ɦɦ. 

Ⱦeɣcɬɜɢɬeɥɶɧoe ɭcɢɥɢe ɧa ɲɬoɤe ɪaɜɧo, ɇ [17,c. 95]: 

                                                 (2.7) 

 

Ɍaɤ ɤaɤ ɞɥɹ ɡaɤɪeɩɥeɧɢɹ ɧeoɛɯoɞɢɦo ɭcɢɥɢe 877,51 ɇ ɧeoɛɯoɞɢɦo 

ɭɦeɧɶɲɢɬɶ ɞaɜɥeɧɢe ɜoɡɞɭɯa ɜ cɢcɬeɦe ɞo 0,04 Ɇɉa, ɬoɝɞa: 

                                 

 

 

2.2 Ɋacɱeɬ ɩɪɢcɩocoɛɥeɧɢɹ ɤ ɮɪeɡeɪɧoɦɭ cɬaɧɤɭ 

 

Aɧaɥɢɡ ɬeɯɧɢɱecɤoɣ oɩeɪaɰɢɢ: 

Cɩɪoeɤɬɢɪoɜaɬɶ ɤoɦɩɥeɤcɧoe ɩɪɢcɩocoɛɥeɧɢe ɤ ɮɪeɡeɪɧoɦɭ cɬaɧɤɭ ɞɥɹ 

oɛɪaɛoɬɤɢ ɞeɬaɥeɣ ɩo oɩeɪaɰɢɢ 020.  

Oɩɪeɞeɥɹeɦ ɬeoɪeɬɢɱecɤɭɸ cɯeɦɭ ɛaɡɢɪoɜaɧɢɹ. 
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ɊɢМɭɧoɤ 2.2 – Cɯeɦa ɛaɡɢɪoɜaɧɢɹ ɡaɝoɬoɜɤɢ 

 

Ⱦaɧɧaɹ cɯeɦa ɛaɡɢɪoɜaɧɢɹ ɢɦeeɬ ɞɜoɣɧɭɸ ɧaɩɪaɜɥɹɸɳɭɸ cɤɪɵɬɭɸ 

(ɥɢɲaeɬ ɞeɬaɥɢ 4-ɯ cɬeɩeɧeɣ cɜoɛoɞɵ) ɢ ɞɜe oɩoɪɧɵɯ ɛaɡɵ. 

ɇa ɩɥɢɬe ɛɭɞɭɬ ɪacɩoɥaɝaɬɶcɹ ɬɪɢ ɞeɬaɥɢ, ɞɥɹ oɪɢeɧɬaɰɢɢ ɞeɬaɥɢ ɢ 

oɛecɩeɱeɧɢɹ ɭɝɥoɜɵɯ ɪaɡɦeɪoɜ ɧɚ ɭɫɬɚɧɨɜɚɯ 2, 3 ɩɪɢɧɢɦaeɦ ɩaɥeɰ 

ɭМɬaɧoɜoɱɧɵɣ ɩocɬoɹɧɧɵɣ cɪeɡaɧɧɵɣ: ɉaɥeɰ 7030-0924 7f9 ȽOCɌ 12210-66 

Ɂaɠɢɦɧɵɦ ɭМɬɪoɣcɬɜoɦ ɩɪɢɧɢɦaeɦ ɰaɧɝɭ.[18,c. 11] 

 

2.2.1 Ɋacɱeɬ ɭМɢɥɢɹ ɡaɠɢɦa 

 

Ɇoɦeɧɬ ɪeɡaɧɢɹ cɱɢɬaeɦ ɩo ɮoɪɦɭɥe 2.3: 

                           

 

Cɢɥɭ ɡaɤɪeɩɥeɧɢɹ ɡaɝoɬoɜɤɢ cɱɢɬaeɦ ɩo ɮoɪɦɭɥe 2.2: 

 

     √                                 
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Cɢɥa ɡaɬɹɠɤɢ ɰaɧɝ cɱɢɬaeɦ ɩo ɮoɪɦɭɥe 2.1: 

                     ቆ       ቇ                 

 

2.2.2  Ɋacɱeɬ ɡaɠɢɦaɸɳeɝo ɭМɬɪoɣcɬɜa 

    

Ɍaɤ ɤaɤ ɭ cɬaɧɤa DMU-50 oɬМɭɬcɬɜɭОɬ ɩoɞaɱa ɜoɡɞɭɯa ɜɧɭɬɪɢ cɬaɧɤa, 

ɩɪɢɧɢɦaeɦ ɤoɦɛɢɧɢɪoɜaɧɧoe ɡaɠɢɦɧoe ɭМɬɪoɣcɬɜo, ɡaɤɪeɩɥeɧɢe ɛɭɞeɬ 

ШМɭɳecɬɜɥɹɬɶcɹ ɩɪɭɠɢɧoɣ cɠaɬɢɹ, oɬɤɪeɩɥeɧɢe c ɩoɦoɳɶɸ ɩɧeɜɦoɰɢɥɢɧɞɪa ɜ 

ɩoɥocɬɶ ɤoɬoɪoɝo ɛɭɞeɬ ɩoɞaɜaɬɶcɹ ɜoɡɞɭɯ ɩocɥe oɤoɧɱaɧɢɹ oɛɪaɛoɬɤɢ ɩɪɢ 

ɩoɦoɳɢ ɲɥaɧɝa ɪacɩoɥoɠeɧɧoɝo cɧaɪɭɠɢ cɬaɧɤa. 

Ɂaɠɢɦɧaɹ ɩɪɭɠɢɧa: ɉɪɭɠɢɧa 1086-1001 ȽOCɌ 18793-80 

D = 34 ɦɦ; dɩɪ.=6 ɦɦ; t = 9,8 ɦɦ; Fcɠ.= 1800 ɇ; n = 9 ɜɢɬɤoɜ; L = 88,2 ɦɦ. 

Oɩɪeɞeɥɢɦ ɞɢaɦeɬɪ ɩɧeɜɦoɰɢɥɢɧɞɪa ɩo ɮoɪɦɭɥe 2.6: 

 

   √                             

 

Ⱦɢaɦeɬɪ ɩɧeɜɦoɰɢɥɢɧɞɪa ɩɪɢɧɢɦaeɬcɹ ɢɡ cɬaɧɞaɪɬɧoɝo ɪɹɞa, ɩɪɢɧɢɦaeɦ 

ɛɥɢɠaɣɲɢɣ ɞɢaɦeɬɪ Dc=75 ɦɦ. 

 

Ⱦeɣcɬɜɢɬeɥɶɧoe ɭМɢɥɢe ɧa ɲɬoɤe ɪaɜɧo: 
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Ⱦɥɹ oɛecɩeɱeɧɢɹ ɬoɱɧocɬɢ ɪaɡɦeɪoɜ ɢ ɪacɩoɥoɠeɧɢɹ ɩoɜeɪɯɧocɬeɣ 

ɩɪoɜeɞeɦ ɪacɱeɬ ɧa ɩɪoɱɧocɬɶ Ø15 ɦɦ ɜ cɢcɬeɦe SolidWorks ɩɪɢɥoɠɢɜ ɤ ɧeɦɭ 

cɢɥɭ ɜ 900 ɇ. 

 

ɊɢМɭɧoɤ 2.3 – Ɋacɱeɬ ɧa ɩɪoɱɧocɬɶ ɜ cɢcɬeɦe SolidWorks 

 

ɊɢМɭɧoɤ 2.3 ɞeɦoɧcɬɪɢɪɭОɬ ɬo, ɱɬo ɭ ɞɸɪɚɥɸɦɢɧɢɹ Ⱦ16 ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ 

ɪɚɜɟɧ 2500 ɤɝ/ɫɦ2, ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɩɪɢɥɨɠɟɧɧɨɝɨ ɭɫɢɥɢɹ ɜ 900 ɇ 

ɪɚɜɧɹɟɬɫɹ 42,1 ɤɝ/ɫɦ2.  

ȼɵɜɨɞ ɜɵɛɪaɧɧɵɣ ɞɥɹ ɡaɤɪeɩɥeɧɢɹ Ø15 ɦɦ ɜɵɞeɪɠɢɬ ɭМɢɥɢe ɡaɤɪeɩɥeɧɢɹ 

ɜ 900 ɇ ɧe ɩoɬeɪɹɜ ɝeoɦeɬɪɢɱecɤoɣ ɮoɪɦɵ. 
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2.3 ɉɪoeɤɬɢɪoɜaɧɢe ɢ ɪacɱeɬ ɤoɧɬɪoɥɶɧoɝo ɩɪɢcɩocoɛɥeɧɢɹ 

 

CɩɪoeɤɬɢɪɭОɦ ɤoɧɬɪoɥɶɧoe ɩɪɢcɩocoɛɥeɧɢe ɞɥɹ ɬoɝo, ɱɬoɛɵ ɩɪoɜeɪɢɬɶ 

ɪaɞɢaɥɶɧoe ɛɢeɧɢe 0,02 ɦɦ ɩoɜ. ɇ oɬɧocɢɬeɥɶɧo ɛaɡoɜoɝo ɞɢaɦeɬɪa ȼ                       ɢ ɩɪɢɥeɝaɸɳeɝo ɬoɪɰa Ⱦ 14±0,1 ɦɦ. ɉɪɢɧɢɦaeɦ cɯeɦɭ 

ɢɡɦeɪeɧɢɹ: 

 

ɊɢМɭɧoɤ 2.4 – Cɯeɦa ɢɡɦeɪeɧɢɹ 

 

Ⱦɥɹ ɩɪoɜeɪɤɢ ɧa ɪaɞɢaɥɶɧoe ɛɢeɧɢe ɩɪɢɦeɧɢɦ ɭМɬaɧoɜɤɭ ɞeɬaɥɢ ɧa 

ɰaɧɝoɜɭɸ oɩɪaɜɤɭ c ɭɩoɪoɦ ɜ ɬoɪeɰ. ɐaɧɝoɜaɹ oɩɪaɜɤa ɛɭɞeɬ ɭМɬaɧoɜɥeɧa ɜ 

ɤoɪɩɭМ ɩɪɢcɩocoɛɥeɧɢɹ ɧa 2-ɯ ɲaɪɢɤoɩoɞɲɢɩɧɢɤaɯ. 

ȼ ɤaɱecɬɜe ɢɡɦeɪɢɬeɥɶɧoɝo ɩɪɢɛoɪa ɩɪɢɧɢɦaeɦ ɢɧɞɢɤaɬoɪ 

ɦɧoɝooɛoɪoɬɧɵɣ c ɰeɧoɣ ɞeɥeɧɢɹ 0,001 1ɆɂȽ-1 ȽOCɌ 9696-82. ȾoɩɭМɤaeɦaɹ 

ɩoɝɪeɲɧocɬɶ ɜ ɩɪeɞeɥaɯ oɞɧoɝo oɛoɪoɬa cɬɪeɥɤɢ 0,0015 ɦɦ [20,c. 15]. 

 

Ɋacɱeɬ ɩoɝɪeɲɧocɬɢ ɢɡɦeɪeɧɢɹ: 

 

ɉoɝɪeɲɧocɬɶ ɢɡɦeɪeɧɢɹ – ɪaɡɧocɬɶ ɦeɠɞɭ ɩoɤaɡaɧɢɹɦɢ ɤoɧɬɪoɥɶɧoɝo 

ɩɪɢcɩocoɛɥeɧɢɹ ɢ ɞeɣcɬɜɢɬeɥɶɧɵɦ ɡɧaɱeɧɢeɦ ɩɪoɜeɪɹeɦoɣ ɢɦ ɜeɥɢɱɢɧɵ. 

ɉoɝɪeɲɧocɬɶ ɤoɧɬɪoɥɶɧoɝo ɩɪɢcɩocoɛɥeɧɢɹ oɩɪeɞeɥɹɸɬ ɩɭɬeɦ 

ɩocɥeɞoɜaɬeɥɶɧoɝo ɜɵɱɢcɥeɧɢɹ ɩoɝɪeɲɧocɬeɣ, cocɬaɜɥɹɸɳɢɯ oɛɳɭɸ 

ɩoɝɪeɲɧocɬɶ Δɢɡɦ, ɢ cɪaɜɧeɧɢɹ ee c ɞoɩɭМɬɢɦɵɦ ɡɧaɱeɧɢeɦ [Δ]ɢɡɦ [17,c. 158]: 
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ɢɥɢ √                          ,           (2.8) 

 

ɝɞe   - ɩoɝɪeɲɧocɬɶ ɩoɥoɠeɧɢɹ ɞeɬaɥɢ ɜ ɤoɧɬɪoɥɶɧoɦ ɩɪɢcɩocoɛɥeɧɢɢ;    – ɩoɝɪeɲɧocɬɶ ɩeɪeɞaɬoɱɧɵɯ ɭМɬɪoɣcɬɜ, ɬ.ɤ. ɩeɪeɞaɬoɱɧɵɯ ɭМɬɪoɣcɬɜ 

ɧeɬ     ;    – ɩoɝɪeɲɧocɬɶ ɢɡɝoɬoɜɥeɧɢɹ ɷɬaɥoɧa, ɬ.ɤ. ɞɥɹ ɤoɧɬɪoɥɹ ɛɢeɧɢɹ ɷɬaɥoɧ ɧe 

ɬɪeɛɭОɬcɹ     ;    – ɩoɝɪeɲɧocɬɶ ɢɡɦeɪɢɬeɥɶɧoɝo ɩɪɢɛoɪa,          . 

 

ɉoɝɪeɲɧocɬɶ ɩoɥoɠeɧɢɹ ɞeɬaɥɢ ɜ ɤoɧɬɪoɥɶɧoɦ ɩɪɢcɩocoɛɥeɧɢɢ 

oɩɪeɞeɥɹeɬcɹ,[17,c. 139]: 

   √            ,             (2.9) 

 

ɝɞe    – ɩoɝɪeɲɧocɬɶ ɛaɡɢɪoɜaɧɢɹ,     , ɬ.ɤ. ɬeɯɧoɥoɝɢɱecɤaɹ ɛaɡa 

coɜɩaɞaeɬ c ɢɡɦeɪɢɬeɥɶɧoɣ;    – ɩoɝɪeɲɧocɬɶ ɡaɤɪeɩɥeɧɢɹ ɞeɬaɥɢ ɩɪɢ ɢɡɦeɪeɧɢɢ,     , ɬ.ɤ. 

ɩɪɢɥaɝaeɦoe ɭМɢɥɢe ɡaɤɪeɩɥeɧɢɹ ɦaɥo. 

ɉoɝɪeɲɧocɬɶ ɢɡɝoɬoɜɥeɧɢɹ ɩɪɢcɩocoɛɥeɧɢɹ     [7,c. 66]: 

              ,           (2.10) 

                  

 



 

Изм. Лиcт № дoкум. Пoдпиcь Дaтa 

Лиcт 

75 15.03.05.2017.330.00 ɉɁ 

  √                     

      √                               

 

ɉo oɩɵɬɭ ɩeɪeɞoɜɵɯ ɡaɜoɞoɜ ɦaɲɢɧocɬɪoeɧɢɹ ɩoɝɪeɲɧocɬɶ ɢɡɦeɪeɧɢɹ 

ɦoɠeɬ cocɬaɜɥɹɬɶ 20...35% oɬ ɩoɥɹ ɞoɩɭМɤa ɧa ɢɡɦeɪɹeɦɭɸ ɜeɥɢɱɢɧɭ, ɬ.e.: 

          ,                    (2.11) 

 

ɝɞe        – ɞoɩɭМɤaeɦaɹ ɩoɝɪeɲɧocɬɶ ɤoɧɬɪoɥɶɧoɝo ɩɪɢcɩocoɛɥeɧɢɹ; 

k – ɤoɷɮɮɢɰɢeɧɬ, ɡaɜɢcɹɳɢɣ oɬ ɬoɱɧocɬɢ oɛɪaɛoɬɤɢ ɢ ɪaɜɧɵɣ 0,25 ɞɥɹ IT9; 

[17,c. 159] 

Ɍ – ɬeɯɧoɥoɝɢɱecɤɢɣ ɞoɩɭМɤ ɧa ɢɡɦeɪɹeɦɭɸ (ɤoɧɬɪoɥɢɪɭОɦɭɸ) ɜeɥɢɱɢɧɭ. 

                           

             

 

Ɍaɤɢɦ oɛɪaɡoɦ, oɛɳaɹ ɩoɝɪeɲɧocɬɶ ɤoɧɬɪoɥɶɧoɝo ɩɪɢcɩocoɛɥeɧɢɹ ɧe 

ɩɪeɜɵɲaeɬ ɞoɩɭМɤaeɦoɝo ɡɧaɱeɧɢɹ ɩoɝɪeɲɧocɬɢ ɢɡɦeɪeɧɢɹ. 
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3 CɌɊOɂɌEɅɖɇɕɃ ɊAɁȾEɅ 

 

3.1 Ɋacɱeɬ ɤoɥɢɱecɬɜa ocɧoɜɧoɝo ɬeɯɧoɥoɝɢɱecɤoɝo oɛoɪɭɞoɜaɧɢɹ. 

 

ɇoɦɢɧaɥɶɧɵɣ ɬaɤɬ ɜɵɩɭМɤa, ɦɢɧ [21, c. 18]: 

           ,             (3.1) 

 

ɝɞe F0 – ɷɮɮeɤɬɢɜɧɵɣ ɝoɞoɜoɣ ɮoɧɞ ɜɪeɦeɧɢ ɪaɛoɬɵ oɛoɪɭɞoɜaɧɢɹ, = 3890 

ɱ [21, c. 18]; 

N – ɝoɞoɜaɹ ɩɪoɝɪaɦɦa ɜɵɩɭМɤa, ɲɬ. 

                          

 

Ⱦeɣcɬɜɢɬeɥɶɧɵɣ ɬaɤɬ ɜɵɩɭМɤa, ɦɢɧ [21, c. 18]: 

     ቀ      ቁ,             (3.2) 

 

ɝɞe   - ɩoɬeɪɢ ɜɪeɦeɧɢ, ɧa oɪɝaɧɢɡaɰɢoɧɧo-ɬeɯɧɢɱecɤoe oɛcɥɭɠɢɜaɧɢe 

ɪaɛoɱeɝo ɦecɬa ɢ ɪeɝɥaɦeɧɬɢɪoɜaɧɧɵe ɩeɪeɪɵɜɵ,       . [21, c. 19] 

        (      )             

 

ɑɢcɥo cɬaɧɤoɜ, ɲɬ [17, c. 518]: 

            ,             (3.3) 
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ɝɞe tɲ – ɲɬɭɱɧoe ɤaɥɶɤɭɥɹɰɢoɧɧoe ɜɪeɦɹ ɜɵɩoɥɧeɧɢɹ oɩeɪaɰɢɢ, ɦɢɧ. 

 

Ⱦɥɹ oɛecɩeɱeɧɢɹ ɡaɝɪɭɡɤɢ oɛoɪɭɞoɜaɧɢɹ oɛɴeɞɢɧɢɦ oɩeɪaɰɢɢ 005, 015, 050 

ɧa oɞɢɧ cɬaɧoɤ. 

                                   ɩɪɢɧɢɦ  ɦ          
 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɮɪɟɡɟɪɧɨɣ ɨɩɟɪɚɰɢɢ: 

                          ɩɪɢɧɢɦ  ɦ          
 

Ʉoɷɮɮɢɰɢeɧɬ ɡaɝɪɭɡɤɢ ɬeɯɧoɥoɝɢɱecɤoɝo oɛoɪɭɞoɜaɧɢɹ ɧa oɩeɪaɰɢɢ [21, c. 

19]: 

            ,              (3.4) 

 

ɝɞe Cɩɪ – ɩɪɢɧɹɬoe ɬeɯɧoɥoɝɢɱecɤoe oɛoɪɭɞoɜaɧɢe ɞɥɹ oɩeɪaɰɢɢ. 

                  
                 

 

3.2 Oɩɪeɞeɥeɧɢe ɱɢcɥa ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ ɪaɛoɱɢɯ ɞɥɹ ɦɧoɝocɬaɧoɱɧoɝo 

oɛcɥɭɠɢɜaɧɢɹ oɛoɪɭɞoɜaɧɢɹ. 
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ɑɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ-ɫɬɚɧɨɱɧɢɤɨɜ ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɫɧɨɜɟ 

ɚɧɚɥɢɡɚ ɭɫɥɨɜɢɣ ɦɧɨɝɨɫɬɚɧɨɱɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɩɥɚɧɚ ɪɚɡɦɟɳɟɧɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɞ ɦɧɨɝɨɫɬɚɧɨɱɧɵɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɩɨɧɢɦɚɟɬɫɹ 

ɨɞɧɨɜɪɟɦɟɧɧɚɹ ɪɚɛɨɬɚ ɫɬɚɧɨɱɧɢɤɚ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɟɞɢɧɢɰɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɟɫɤɨɥɶɤɨ ɫɬɚɧɤɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɢɦ ɪɚɛɨɱɢɦ, ɨɛɪɚɡɭɸɬ ɡɨɧɭ 

ɨɛɫɥɭɠɢɜɚɧɢɹ. Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɧɨɪɦɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 2 – 5 ɫɬɚɧɤɨɜ. 

ȼ aɜɬoɦaɬɢɡɢɪoɜaɧɧoɦ ɩɪoɢɡɜoɞcɬɜe ɤ ɱɢcɥɭ ɪaɛoɱɢɯ oɬɧocɢɬcɹ oɩeɪaɬoɪ-

ɧaɥaɞɱɢɤ. Ⱦɥɹ ɞɜɭМɦeɧɧoɣ ɪaɛoɬɵ cɬaɧɤoɜ (ɬoɤaɪɧɵɣ cɬaɧoɤ c ɑɉɍ WEILER 

E30 ɢ ɭɧɢɜeɪcaɥɶɧɵɣ ɮɪeɡeɪɧɵɣ cɬaɧoɤ c ɑɉɍ DMU-50) ɩɪɢɧɢɦaeɦ 2 

oɩeɪaɬoɪa-ɧaɥaɞɱɢɤa. 

 

3.3 Oɩɪeɞeɥeɧɢe ɱɢcɥeɧɧocɬɢ ɜcɩoɦoɝaɬeɥɶɧɵɯ ɪaɛoɱɢɯ, ɢɧɠeɧeɪɧo-

ɬeɯɧɢɱecɤɢɯ ɪaɛoɬɧɢɤoɜ ɢ cɥɭɠaɳɢɯ 

 

Ɍɚɤ ɤɚɤ ɭɱɚɫɬɨɤ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɧɨɦɟɧɤɥɚɬɭɪɧɵɦ, ɬɨ ɤɨɥɢɱɟɫɬɜɨ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ, ɂɌɊ ɢ ɫɥɭɠɚɳɢɯ ɛɭɞɟɬ ɛɪɚɬɶɫɹ ɜ ɞɨɥɹɯ ɪɚɛɨɱɟɝɨ, 

ɩɨɫɥɟ ɪɚɫɱɟɬɚ ɨɫɬɚɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ ɞɨɥɢ ɪɚɛɨɬɧɢɤɨɜ ɛɭɞɭɬ 

ɫɭɦɦɢɪɨɜɚɬɶɫɹ ɢ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 

Ʉ ɜcɩoɦoɝaɬeɥɶɧɵɦ oɬɧocɹɬcɹ ɪaɛoɱɢe, ɜɵɩoɥɧɹɸɳɢe ɬeɯɧɢɱecɤoe 

oɛcɥɭɠɢɜaɧɢe ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ ɭɱacɬɤoɜ: ɪaɛoɱɢe ɪeɦoɧɬɧɵɯ ɢ 

ɢɧcɬɪɭɦeɧɬaɥɶɧɵɯ cɥɭɠɛ, ɬɪaɧcɩoɪɬɧɵe ɢ ɩoɞcoɛɧɵe ɪaɛoɱɢe, ɭɛoɪɳɢɤɢ 

ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ ɩoɦeɳeɧɢɣ, ɪaɛoɱɢe cɤɥaɞoɜ ɢ ɤɥaɞoɜɵɯ ɢ ɞɪ. ɑɢcɥeɧɧocɬɶ 

ɜcɩoɦoɝaɬeɥɶɧɵɯ ɪaɛoɱɢɯ ɦeɯaɧɢɱecɤoɦ ɰeɯe cocɬaɜɥɹeɬ 20…35% oɬ ɱɢcɥa 

ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ ɪaɛoɱɢɯ 2. C ɭɱeɬoɦ 2 cɦeɧ cocɬaɜɥɹeɬ 0,8 ɞɨɥɢ ɪɚɛɨɱɟɝɨ. 

[21, c. 36] 

Ʉ ɤaɬeɝoɪɢɢ ɢɧɠeɧeɪɧo-ɬeɯɧɢɱecɤɢɯ ɪaɛoɬɧɢɤoɜ (ɂɌɊ) oɬɧocɹɬcɹ ɥɢɰa, 

ШМɭɳecɬɜɥɹɸɳɢe ɪɭɤoɜoɞcɬɜo ɰeɯoɦ ɢ eɝo cɬɪɭɤɬɭɪɧɵɦɢ ɩoɞɪaɡɞeɥeɧɢɹɦɢ, a 

ɬaɤɠe ɢɧɠeɧeɪɵ ɬeɯɧoɥoɝɢ, ɬeɯɧɢɤɢ, ɷɤoɧoɦɢcɬɵ, ɧoɪɦɢɪoɜɳɢɤɢ ɢ ɬ.ɞ. ɑɢcɥo 
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ɂɌɊ cocɬaɜɥɹeɬ 15-21% oɬ ɱɢcɥa ocɧoɜɧɵɯ cɬaɧɤoɜ ɦeɯaɧɢɱecɤoɝo ɰeɯa. 

Cocɬaɜɥɹeɬ 0,4 ɞɨɥɢ ɪɚɛɨɱɟɝɨ.[21, c. 36] 

Ʉ ɤaɬeɝoɪɢɢ cɥɭɠaɳɢɯ oɬɧocɢɬcɹ ɩeɪcoɧaɥ ɜɵɩoɥɧɹɸɳɢɣ ɪaɛoɬɵ ɩo cɱeɬɭ, 

oɬɱeɬɧocɬɢ, cɧaɛɠeɧɢɸ, oɮoɪɦɥeɧɢɸ: ɛɭɯɝaɥɬeɪɵ, ɤaccɢɪɵ, ɤoɩɢɪoɜaɥɶɳɢɤɢ, 

ceɤɪeɬaɪɢ, ɭɱeɬɱɢɤɢ, ɡaɜeɞɭɸɳɢe cɤɥaɞoɜ ɢ ɤɥaɞoɜɵɯ. ɑɢcɥeɧɧocɬɶ cɥɭɠaɳɢɯ 

cocɬaɜɥɹeɬ 1% oɬ ɱɢcɥa ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ ɪaɛoɱɢɯ. Cocɬaɜɥɹeɬ 0,01 ɞɨɥɸ 

ɪɚɛɨɱɟɝɨ.[21, c. 36] 

 

3.4 Oɩɪeɞeɥeɧɢe ocɧoɜɧɵɯ ɩaɪaɦeɬɪoɜ ɩɪoɢɡɜoɞcɬɜeɧɧoɝo ɡɞaɧɢɹ 

 

Ⱦɥɹ oɪɝaɧɢɡaɰɢɢ ɦeɯaɧocɛoɪoɱɧoɝo ɩɪoɢɡɜoɞcɬɜa ɩɪɢɦeɧɢɦ oɞɧoɷɬaɠɧoe 

ɡɞaɧɢe, ɬ.ɤ ɜ ɷɬoɦ cɥɭɱae oɛɥeɝɱaeɬcɹ ɭМɬaɧoɜɤa ɬɹɠeɥoɝo oɛoɪɭɞoɜaɧɢɹ, a ɬaɤɠe 

ɭɩɪoɳaɸɬcɹ ɬɪaɧcɩoɪɬɧɵe cɜɹɡɢ ɦeɠɞɭ oɬɞeɥɶɧɵɦɢ ɰeɯaɦɢ. 

ɒɢɪɢɧɭ ɩɪoɥeɬa ɜɛɢɪaɟɦ ɬaɤoɣ, ɱɬoɛɵ ɦoɠɧo ɛɵɥo ɪaɰɢoɧaɥɶɧo 

ɪaɡɦecɬɢɬɶ ɤɪaɬɧoe ɱɢcɥo ɪɹɞoɜ oɛoɪɭɞoɜaɧɢɹ. Ceɬɤa ɤoɥoɧɧ ɞɥɹ oɞɧoɷɬaɠɧoɝo 

ɡɞaɧɢɹ oɛoɪɭɞoɜaɧɧoɝo ɦocɬoɜɵɦ ɤɪaɧoɦ ɩɪɢɧɢɦaeɦ 18ɯ12. ȼɵɛɢɪaeɦ ɤɪaɧ 

ɷɥeɤɬɪɢɱecɤɢɣ ɦocɬoɜoɣ oɞɧoɛaɥoɱɧɵɣ oɩoɪɧɵɣ: 1-A-3,2-16,5-12-380 

ȽOCɌ22045-89. 

 

Ɍaɛɥɢɰa 6 – Ƚaɛaɪɢɬɧɵe ɪaɡɦeɪɵ cɬaɧɤoɜ.  

Cɬaɧoɤ Ƚaɛaɪɢɬɵ (ɦɦ.)Ⱦɯɒɯȼ 

Ɍoɤaɪɧɵɣ cɬaɧoɤ c ɑɉɍ WEILERE30 1700ɯ1200ɯ1620 

ɍɧɢɜeɪcaɥɶɧɵɣ ɮɪeɡeɪɧɵɣ cɬaɧoɤ c ɑɉɍ 

DMU-50 
4500ɯ3000ɯ2750 

 

ȼɵcoɬɭ ɩɪoɥeɬa ɜɵɛɢɪaɸɬ ɢcɯoɞɹ ɢɡ cɯeɦɵ, ɩɪɢɜeɞeɧɧoɣ ɧa ɪɢМɭɧɤe 3.2 
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ɊɢМɭɧoɤ 3.2 – Cɯeɦa ɩoɩeɪeɱɧoɝo ɪaɡɪeɡa 

 

ȼɵɫɨɬɚ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ ɞɨ ɝɨɥɨɜɤɢ ɪɟɥɶɫɨɜɨɝɨ ɩɭɬɢ H1, ɦ [22, c. 43]: 

                           (3.5) 

 

ɝɞɟ h1 – ɦɚɤɫɢɦɚɥɶɧɨ ɜɵɫɨɬɧɵɣ ɝɚɛɚɪɢɬɧɵɣ ɪɚɡɦɟɪ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦ; 

h2 – ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɩɟɪɟɦɟɳɚɟɦɵɦ 

ɝɪɭɡɨɦ, ɦ; 

h3 – ɜɵɫɨɬɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɝɪɭɡɨɜ ɫ ɭɱɨɬɨɦ ɞɥɢɧɵ ɫɬɪɨɩ ɧɟ ɦɟɧɟɟ 1 ɦ, 

ɦ; 

h4 – ɪɚɡɦɟɪ ɤɪɚɧɚ ɩɨ ɩɚɫɩɨɪɬɭ ɨɬ ɬɨɱɤɢ ɜɟɪɯɧɟɝɨ ɩɨɥɨɠɟɧɢɹ ɤɪɸɤɚ ɞɨ 

ɪɟɥɶɫɨɜɨɝɨ ɩɭɬɢ, ɦ. 

                              
 

ɉɪɢɧɢɦaeɦ:           [22, c. 43] 

ȼɵcoɬa ɩɪoɥeɬa, ɦ[22, c. 43]: 
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                     (3.6) 

 

ɝɞe A – ɝaɛaɪɢɬɧɵɣ ɪaɡɦeɪ ɤɪaɧa; 

Ɇ – ɦɢɧɢɦaɥɶɧoe ɪaccɬoɹɧɢe oɬ ɩoɬoɥɤa ɞo ɤɪaɧa. 

                           
 

ɉɪɢɧɢɦaeɦ          [22, c. 43] 

Ⱦɥɹ ɡɞaɧɢɹ ɜɵcoɬoɣ 9,6ɦ ɢ ɤɪaɧa ɝɪɭɡoɩoɞɴeɦɧocɬɶɸ 3,2ɬ ɩɪɢɧɢɦaeɦ ɩo 

ȽOCɌ 25628-90 ɤoɥoɧɧɭ c ɪaɡɦeɪaɦɢ 400ɯ600 ɦɦ 9ɄɄ84. 

 

3.5 ȼɵɛoɪ ɦeɬoɞa ɭМɬɪaɧeɧɢɹ cɬɪɭɠɤɢ, ɦeɬoɞa cɧaɛɠeɧɢɹ ɭɱacɬɤa COɌC, 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 

 

ȼɵɛoɪ cɢcɬeɦɵ ɭɞaɥeɧɢɹ cɬɪɭɠɤɢ ɡaɜɢcɢɬ oɬ ɬɢɩɚ ɩɪoɢɡɜoɞcɬɜa, ɦaɪɤɢ 

oɛɪaɛaɬɵɜaeɦoɝo ɦeɬaɥɥa, ɜɢɞa cɬɪɭɠɤɢ, eё ɤoɥɢɱecɬɜa ɢ ɩɥoɳaɞɢ, ɧa ɤoɬoɪoɣ 

oɧa oɛɪaɡɭОɬcɹ. ȼ ɞaɧɧoɦ cɥɭɱae ɤɪɢɬeɪɢeɦ ɜɵɛoɪa cɢcɬeɦɵ ɭɞaɥeɧɢɹ cɬɪɭɠɤɢ 

cɥɭɠɢɬ ɬo, ɱɬo ɩɪoeɤɬɢɪɭОɦɵɣ ɭɱacɬoɤ ɹɜɥɹeɬcɹ ɦɧoɝoɧoɦeɧɤɥaɬɭɪɧɵɦ ɬ.e. 

ɜeɞeɬcɹ oɛɪaɛoɬɤa ɢɡ ɪaɡɥɢɱɧɵɯ ɦaɬeɪɢaɥoɜ ɢɡ-ɡa ɷɬoɝo ɧeoɛɯoɞɢɦo ɪaɡɞeɥeɧɢe 

cɬɪɭɠɤɢ.  

Ⱦɥɹ cɛoɪa cɬɪɭɠɤɢ ɧa ɬeɪɪɢɬoɪɢɢ ɰeɯa ɢcɩoɥɶɡɭОɬcɹ cɩeɰɢaɥɶɧɵe 

ɤoɧɬeɣɧeɪɵ ɞɥɹ ɭɛoɪɤɢ cɬɪɭɠɤɢ. Ɂaɩoɥɧeɧɧaɹ cɬɪɭɠɤoɣ ɬaɪa ɜɵɜoɡɹɬcɹ ɧa 

ɧaɤoɩɢɬeɥɶɧɭɸ ɩɥoɳaɞɤɭ, a ɡaɬeɦ – ɧa ɭɱacɬoɤ ɩeɪeɪaɛoɬɤɢ. 

ɂɫɩɨɥɶɡɭɟɦɨɟ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɋɈɌɋ 4,0 – 8,0% ɆɂɅɋ-11 

(ɜɨɞɨɫɦɟɲɢɜɚɟɦɚɹ ɋɈɌɋ) ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɢ ɩɨɞɯɨɞɢɬ ɞɥɹ ɥɟɡɜɢɣɧɨɣ 

ɨɛɪɚɛɨɬɤɢ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɛɥɚɝɨɞɚɪɹ ɜɵɫɨɤɨɣ ɛɢɨɫɬɚɛɢɥɶɧɨɫɬɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɈɌɋ. ȼɯɨɞɹɳɢɣ ɜ ɟɟ ɫɨɫɬɚɜ 

ɤɨɦɩɥɟɤɬ ɩɪɢɫɚɞɨɤ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 

ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. 
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Cɩocoɛ ɩoɞaɱɢ COɌC – ɰeɧɬɪaɥɢɡoɜaɧɧo-ɝɪɭɩɩoɜoɣ: ɠɢɞɤocɬɶ ɩoɞaeɬcɹ ɩo 

ɬɪɭɛoɩɪoɜoɞaɦ ɢɡ ɰeɧɬɪaɥɶɧoɣ ɭМɬaɧoɜɤɢ ɤ ɪaɡɛoɪɧɵɦ ɤɪaɧaɦ, ɭМɬaɧoɜɥeɧɧɵɦ 

ɧa ɭɱacɬɤaɯ. ȼ ɩɪoɰecce ɪaɛoɬɵ cɬaɧɤa ɢcɩoɥɶɡɭОɬcɹ aɜɬoɧoɦɧaɹ cɢcɬeɦa 

oɯɥaɠɞeɧɢɹ cɬaɧɤa, ɤoɬoɪaɹ eɠОМɭɬoɱɧo ɩoɩoɥɧɹeɬcɹ ɢɡ ɪaɡɛoɪɧɵɯ ɤɪaɧoɜ ɞɥɹ 

ɜocɩoɥɧeɧɢɹ ɩoɬeɪɶ ɠɢɞɤocɬɢ ɜcɥeɞcɬɜɢe ee ɪaɡɛɪɵɡɝɢɜaɧɢɹ, ɭɧoca co cɬɪɭɠɤoɣ 

ɢ oɛɪaɛoɬaɧɧoɣ ɡaɝoɬoɜɤoɣ. 

Ɍɚɤ ɤɚɤ ɜɟɫ ɡɚɝɨɬɨɜɤɢ ɫɨɫɬɚɜɥɹɟɬ 0,3ɤɝ, ɩɪɢɧɢɦɚɟɦ ɬɪɚɧɫɩɨɪɬɧɵɦ 

ɫɪɟɞɫɬɜɨɦ ɪɭɱɧɭɸ ɬɟɥɟɠɤɭ. Ƚɚɛɚɪɢɬɵ ɫɩɟɰɢɚɥɶɧɨɣ ɬɚɪɵ ɫ ɡɚɝɨɬɨɜɤɚɦɢ 

300ɯ300ɦɦ, ɬɨɝɞɚ ɪɚɡɦɟɪ ɬɟɥɟɠɤɢ ɩɪɢɦɢɦ 400ɯ400ɦɦ. ɒɢɪɢɧɚ ɩɪɨɯɨɞɚ, ɫ 

ɭɱɨɬɨɦ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ ɞɜɢɠɟɧɢɹ, ɦɦ[21 ɫ. 53]: 

                         (3.7) 

 

ɝɞɟ Ⱥ – ɲɢɪɢɧɚ ɩɪɨɯɨɞɚ, ɦɦ; 

Ȼ – ɲɢɪɢɧɚ ɬɟɥɟɠɤɢ, ɦɦ. 

                      

 

3.6 Oɩɢcaɧɢe ɩɥaɧɢɪoɜɤɢ ɭɱacɬɤa. 

 

ɇɚ ɭɱɚɫɬɤɟ ɪɚɫɩɨɥɨɠɟɧɚ ɡɨɧɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ, ɤɚɠɞɵɣ ɫɬɟɥɥɚɠ ɜ ɡɨɧɟ 

ɩɪɨɦɚɪɤɢɪɨɜɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ (ɫɬɟɥɥɚɠ ɡɚɝɨɬɨɜɨɤ, ɫɬɟɥɥɚɠ 

ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ ɢ ɬ.ɞ.). Ɋɚɡɦɟɪɵ ɫɬɟɥɥɚɠɟɣ ɩɪɢɧɹɬɵ ɫ ɭɱɨɬɨɦ ɯɪɚɧɟɧɢɹ ɧɚ ɧɢɯ 

ɧɟɫɤɨɥɶɤɢɯ ɫɩɟɰ. ɬɚɪ ɫ ɪɚɡɥɢɱɧɵɦɢ ɡɚɝɨɬɨɜɤɚɦɢ, ɞɟɬɚɥɹɦɢ ɢ ɬ.ɞ. 

Oɛoɪɭɞoɜaɧɢe ɧa ɭɱacɬɤe ɪaɡɦeɳeɧo ɜ ɩoɪɹɞɤe ɬeɯɧoɥoɝɢɱecɤɢɯ oɩeɪaɰɢɣ. 

Cɬaɧɤɢ c ɑɉɍ (ɬoɤaɪɧɵɣ cɬaɧoɤ c ɑɉɍ WEILER E30 ɢ ɭɧɢɜeɪcaɥɶɧɵɣ 

ɮɪeɡeɪɧɵɣ cɬaɧoɤ c ɑɉɍ DMU-50), ɪacɩoɥoɠeɧɵ ɪɹɞoɦ ɞɪɭɝ c ɞɪɭɝoɦ ɞɥɹ 

ɜoɡɦoɠɧocɬɢ ɦɧoɝocɬaɧoɱɧoɝo oɛcɥɭɠɢɜaɧɢɹ. ȼɞoɥɶ ɭɱacɬɤa ɪacɩoɥoɠeɧ 

ɩɪoɯoɞ ɞɥɹ ɬeɥeɠeɤ, ɲɢɪɢɧa ɩɪoɯɨɞɚ ɩɪɢɧɹɬa c ɭɱeɬoɦ ɩɪoeɡɞa ɞɜɭɯ ɬeɥeɠeɤ 
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oɞɧoɜɪeɦeɧɧo. Ɂaɝoɬoɜɤɢ ɢɡ ɡaɝoɬoɜɢɬeɥɶɧoɝo ɰeɯa ɩo cɪeɞcɬɜaɦ 

ɷɥeɤɬɪoɩoɝɪɭɡɱɢɤa ɩocɬɭɩaɸɬ ɩo ɩɪoeɡɞɭ ɧa cɬeɥɥaɠ, ɜ cɩeɰɢaɥɶɧoɣ ɬaɪe. Co 

cɬeɥɥaɠa ɩo ɦeɪe ɧaɞoɛɧocɬɢ ɡaɝoɬoɜɤɢ ɞocɬaɜɥɹɸɬcɹ ɤ cɬaɧɤaɦ ɜ ɪɭɱɧɭɸ ɩɪɢ 

ɩɨɦɨɳɢ ɬɟɥɟɠɤɢ. Oɩeɪaɬoɪ ɜɪɭɱɧɭɸ ɭМɬaɧaɜɥɢɜaeɬ ɩoɥɭɮaɛɪɢɤaɬ ɜ cɬaɧoɱɧoe 

ɩɪɢcɩocoɛɥeɧɢe ɜ ɡoɧe oɛɪaɛoɬɤɢ cɬaɧɤa. Oɛɪaɛoɬaɧɧɵe ɞeɬaɥɢ ɩeɪeɦeɳaɸɬ ɤ 

cɥeɞɭɸɳeɦɭ cɬaɧɤɭ ɞɥɹ ɩocɥeɞɭɸɳeɣ oɛɪaɛoɬɤɢ. Ⱦeɬaɥɢ ɩocɬɭɩaɸɬ ɧa 

ɤoɧɬɪoɥɶɧɵɣ ɩɭɧɤɬ ɞɥɹ ɩɪoɜeɞeɧɢɹ ɩɪoɦeɠɭɬoɱɧoɝo ɢ oɤoɧɱaɬeɥɶɧoɝo 

ɤoɧɬɪoɥɹ. ɇa ɤoɧɬɪoɥɶɧoɣ oɩeɪaɰɢɢ ɞeɬaɥɢ ɛeɪɭɬcɹ ɢɡ ɬaɪɵ ɤoɧɬɪoɥeɪoɦ ɢ 

ɭМɬaɧaɜɥɢɜaɸɬcɹ ɧa ɤoɧɬɪoɥɶɧoɣ ɩɥɢɬe. ɉocɥe oɤoɧɱaɬeɥɶɧoɝo ɤoɧɬɪoɥɹ ɞeɬaɥɢ 

oɬɩɪaɜɥɹɸɬcɹ ɧa cɬeɥɥaɠ ɝoɬoɜɵɯ ɞeɬaɥeɣ, a ɞaɥee ɜ ɰeɧɬɪaɥɢɡoɜaɧɧɵɣ cɤɥaɞ. 

ȼce ɬɪaɧcɩoɪɬɧɵe oɩeɪaɰɢɢ ШМɭɳecɬɜɥɹɸɬcɹ c ɩoɦoɳɶɸ ɪɭɱɧɵɯ ɬeɥeɠeɤ. 

ɍɛoɪɤa cɬɪɭɠɤɢ oɬ ɦeɬaɥɥoɪeɠɭɳɢɯ cɬaɧɤoɜ ШМɭɳecɬɜɥɹeɬcɹ ɡa cɱeɬ 

ɭМɬaɧoɜɥeɧɧoɝo ɜ ɧɢɯ ɤoɧɜeɣeɪa ɢ ɬaɪɵ ɞɥɹ cɬɪɭɠɤɢ ɪacɩoɥoɠeɧɧɨɣ oɤoɥo 

cɬaɧɤa. C ɩoɦoɳɶɸ ɬɟɥɟɠɤɢ cɬɪɭɠɤa ɩeɪeɧocɢɬcɹ ɜ ɧaɤoɩɢɬeɥɶ ɞɥɹ cɬɪɭɠɤɢ, 

oɬɬɭɞa ɩo cɪeɞcɬɜoɦ ɦeɠɰeɯoɜoɝo ɬɪaɧcɩoɪɬa ɜ ɰeɯ ɩeɪeɪaɛoɬɤɢ cɬɪɭɠɤɢ.  

ɂɧcɬɪɭɦeɧɬ ɢ ocɧacɬɤa ɯɪaɧɹɬcɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɫɬɟɥɥɚɠɟ ɨɤɨɥɨ ɫɬɚɧɤɚ, 

ɪɚɡɦɟɪɵ ɫɬɟɥɚɠɚ ɩɪɢɧɹɬɵ ɫ ɭɱɨɬɨɦ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɧɟɦ ɪɟɠɭɳɟɝɨ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɫɩɟɰ. ɨɫɧɚɫɬɤɢ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɦɟɧɧɨɣ 

ɪɚɛɨɬɵ, ɨɫɬɚɥɶɧɨɣ ɢɧɫɬɪɭɦɟɧɬ ɢ ɨɫɧɚɫɬɤɚ ɯɪɚɧɹɬɫɹ ɜ ɂɊɄ (ɢɧcɬɪɭɦeɧɬaɥɶɧo - 

ɪaɡɞaɬoɱɧaɹ ɤɥaɞoɜaɹ). 

ɇa ɭɱacɬɤe ɧaɯoɞɢɬcɹ ɦocɬoɜoɣ ɤɪaɧ, ɧa cɥɭɱaɣ ɡaɦeɧɵ oɛoɪɭɞoɜaɧɢɹ ɢɥɢ 

eɝo ɪeɦoɧɬa, ɬaɤ ɠe ɩɪɢɧɹɬɵ ɜce ɦeɪɵ ɞɥɹ ШМɭɳecɬɜɥeɧɢɹ ɛeɡoɩacɧoɣ ɪaɛoɬɵ 

ɭɱacɬɤa. 
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4 AȼɌOɆAɌɂɁɂɊOȼAɇɇOE ɉɊOEɄɌɂɊOȼAɇɂE 

 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɢɥɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ 

ɤɨɦɩɶɸɬɟɪɚ – ɬɟɪɦɢɧ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ 

ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɦɨɝɚɸɬ ɢɧɠɟɧɟɪɚɦ ɫɨɡɞɚɜɚɬɶ, 

ɢɡɦɟɧɹɬɶ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɟɤɬɵ. 

ȼ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɩɪoeɤɬɢɪoɜaɧɢe ɬɪɟɯɦɟɪɧɵɯ ɦoɞeɥeɣ ШМɭɳecɬɜɥɹeɬcɹ 

ɜ cɢcɬeɦe aɜɬoɦaɬɢɡɢɪoɜaɧɧoɝo ɩɪoeɤɬɢɪoɜaɧɢɹ oɬ ɤoɦɩaɧɢɢ ACɄOɇ "Ʉoɦɩac-

3D" 

 

4.1 3D ɩɪoeɤɬɢɪoɜaɧɢe ɩɪɢcɩocoɛɥeɧɢɹ ɤ ɬoɤaɪɧoɦɭ cɬaɧɤɭ 

 

ɊɢМɭɧШɤ 4.1 – ɑɟɪɬɟɠ ɬШɤКɪɧШɝШ ɩɪɢМɩШМШɛɥОɧɢɹ 
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ɊɢМɭɧШɤ 4.2 – Ɋɚɡɪɟɡ 3D ɦШɞОɥɢ ɬɨɤɚɪɧɨɝɨ ɩɪɢМɩШМШɛɥОɧɢɹ 

 

 

ɊɢМɭɧoɤ 4.3 – Ɋɚɡɧɟɫɟɧɢɟ 3D ɦoɞeɥɢ ɬoɤaɪɧoɝo ɩɪɢcɩocoɛɥeɧɢɹ ɧɚ ɞɟɬɚɥɢ 

 

Ⱦaɧɧoe ɩɪɢcɩocoɛɥeɧɢe cɥɭɠɢɬ ɞɥɹ ɡaɤɪeɩɥeɧɢɹ ɞeɬaɥɢ ɧa oɩeɪaɰɢɹɯ 015 

ɭɫɬɚɧɨɜ 2, 050 ɢ ɩocɥeɞɭɸɳeɣ oɛɪaɛoɬɤɢ, ɜ ɤaɱecɬɜe ɡaɠɢɦɧoɝo ɭМɬɪoɣcɬɜa 

ɩɪɢɧɹɬ ɜɪaɳaɸɳeɣcɹ ɩɧeɜɦoɰɢɥɢɧɞɪ ɩoɡ. 1 ɤoɬoɪɵɣ coeɞɢɧɹeɬcɹ c ɜɢɧɬoɦ ɩoɡ. 

4 ɱeɪeɡ ɩeɪeɯoɞɧɭɸ ɲɩɢɥɶɤɭ ɩoɡ. 5, ɩɪɢ ɩoɞaɱɢ ɜoɡɞɭɯa ɜ ɪaɛoɱɢe ɩoɥocɬɢ 

ɩɧeɜɦoɰɢɥɢɧɞɪ ɬɹɧeɬ ɜɢɧɬ ɩoɡ. 4 ɤoɬoɪɵɣ ɡa cɱeɬ ɤoɧɭМК ɪaɡɠɢɦaeɬ ɰaɧɝɭ ɩoɡ. 3 

ɜɩɪecoɜaɧɧɭɸ ɜ oɩɪaɜɤɭ ɩoɡ. 2  (cɦ. ɱeɪɬeɠ ɩɪɢcɩocoɛɥeɧɢɹ ɤ ɬoɤaɪɧoɦɭ 

cɬaɧɤɭ). ɉɧɟɜɦɨɰɢɥɢɧɞɪ ɤɪɟɩɢɬɫɹ ɱɟɪɟɡ ɫɨɟɞɢɧɢɬɟɥɶɧɭɸ ɦɭɮɬɭ ɧɚ ɲɩɢɧɞɟɥɶ 

ɫɬɚɧɤɚ. 
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4.2 3D ɩɪoeɤɬɢɪoɜaɧɢe ɩɪɢcɩocoɛɥeɧɢɹ ɤ ɮɪeɡeɪɧoɦɭ cɬaɧɤɭ 

 

ɊɢМɭɧШɤ 4.4 – ɑɟɪɬɟɠ ɮɪɟɡɟɪɧɨɝɨ ɩɪɢМɩШМШɛɥОɧɢɹ 

 

ɊɢМɭɧШɤ 4.5 – Ɋɚɡɪɟɡ 3D ɦШɞОɥɢ ɮɪɟɡɟɪɧɨɝɨ ɩɪɢМɩШМШɛɥОɧɢɹ 
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ɊɢМɭɧoɤ 4.6 – Ɋɚɡɧɟɫɟɧɢɟ 3D ɦoɞeɥɢ ɮɪeɡeɪɧoɝo ɩɪɢcɩocoɛɥeɧɢɹ ɧɚ ɞɟɬɚɥɢ 
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Ⱦaɧɧoe ɩɪɢcɩocoɛɥeɧɢe cɥɭɠɢɬ ɞɥɹ ɡaɤɪeɩɥeɧɢɹ ɞeɬaɥeɣ ɧa oɩeɪaɰɢɢ 020 ɢ 

ɩocɥeɞɭɸɳeɣ ɤoɦɩɥeɤcɧoɣ oɛɪaɛoɬɤɢ, ɜ ɤaɱecɬɜe ɡaɠɢɦɧoɝo ɭМɬɪoɣcɬɜa 

ɩɪɢɧɹɬa ɩɪɭɠɢɧa ɩoɡ. 3 ɤoɬoɪaɹ ɞaɜɢɬ ɧa ɩɧeɜɦoɰɢɥɢɧɞɪ ɩoɡ. 1 coeɞɢɧeɧɧɵɣ c 

ɜɢɧɬoɦ ɩoɡ. 6 ɤoɬoɪɵɣ ɡa cɱeɬ ɤoɧɭМК ɪaɡɠɢɦaeɬ ɰaɧɝɭ ɩoɡ. 11 ɜɩɪecoɜaɧɧɭɸ ɜ 

ɩɥɢɬɭ ɩoɡ. 2, ɩɪɢ ɩoɞaɱɢ ɜoɡɞɭɯa ɜ ɪaɛoɱeɸ ɩoɥocɬɶ ɩɧeɜɦoɰɢɥɢɧɞɪ cɠɢɦaeɬ 

ɩɪɭɠɢɧɭ ɩoɡ. 3 ɢ ɩɪoɢcɯoɞɢɬ ocɜoɛoɠɞeɧɢe ɞeɬaɥeɣ. Ⱦɥɹ oɛecɩeɱeɧɢɹ 

ɩocɬoɹɧɧoɣ ɝeoɦeɬɪɢɱecɤoɣ ɮoɪɦɵ ɢ ɪacɩoɥoɠeɧɢɹ ɩoɜeɪɯɧocɬeɣ ɩɪɢ ɪeɦoɧɬe 

ɢ ɩeɪeɛoɪɤe ɩɪɢcɩocoɛɥeɧɢɹ ɩɥɢɬa ɩoɡ. 2 ɲɬɢɮɬoɜaɧa  ɭМɬaɧoɜoɱɧɵɦɢ 

ɲɬɢɮɬaɦɢ ɧa ɤoɪɩɭМО ɩoɡ. 4 (cɦ. ɱeɪɬeɠ ɩɪɢcɩocoɛɥeɧɢɹ ɤ ɮɪeɡeɪɧoɦɭ cɬaɧɤɭ).  

 

4.3 3D ɩɪoeɤɬɢɪoɜaɧɢe ɤoɧɬɪoɥɶɧoɝo ɩɪɢcɩocoɛɥeɧɢɹ 

 

ɊɢМɭɧШɤ 4.7 – ɑɟɪɬɟɠ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢМɩШМШɛɥОɧɢɹ 
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ɊɢМɭɧШɤ 4.8 – Ɋɚɡɪɟɡ 3D ɦШɞОɥɢ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢМɩШМШɛɥОɧɢɹ 

 

ɊɢМɭɧШɤ 4.9 – Ɋɚɡɧɟɫɟɧɢɟ 3D ɦШɞОɥɢ ɤɨɧɬɨɪɨɥɶɧɨɝɨ ɩɪɢМɩШМШɛɥОɧɢɹ ɧɚ ɞɟɬɚɥɢ 
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Ⱦaɧɧoe ɤoɧɬɪoɥɶɧoe ɩɪɢcɩocoɛɥeɧɢe ɩɪeɞɧaɡɧaɱeɧo ɞɥɹ ɬoɝo, ɱɬoɛɵ 

ɩɪoɜeɪɢɬɶ ɪaɞɢaɥɶɧoe ɛɢeɧɢe 0,02 ɦɦ                        oɬɧocɢɬeɥɶɧo ɛaɡoɜoɝo 

ɞɢaɦeɬɪa ȼ                      ɢ ɩɪɢɥeɝaɸɳeɝo ɬoɪɰa Ⱦ 14±0,1 ɦɦ. 

Ⱦɥɹ ɩɪoɜeɪɤɢ ɧa ɪaɞɢaɥɶɧoe ɛɢeɧɢe ɞeɬaɥɶ ɭМɬaɧaɜɥɢɜaeɦ ɜ ɰaɧɝɭ ɩoɡ. 7  c 

ɭɩoɪoɦ ɜ ɬoɪeɰ ɤoɬoɪaɹ ɩɪɢ ɡaɬɹɝɢɜaɧɢɢ ɜɢɧɬa ɩoɡ. 6 ɡaɬɹɝɢɜaeɬ ee ɩo ɤoɧɭМɭ ɜ 

oɩɪaɜɤɭ ɩoɡ. 8. Oɩɪaɜɤa ɩoɡ. 8 ɭМɬaɧoɜɥeɧa ɜ ocɧoɜaɧɢe ɩɪɢcɩocoɛɥeɧɢɹ ɩoɡ. 1 

ɧa 2-ɯ ɲaɪɢɤoɩoɞɲɢɩɧɢɤaɯ ɩoɡ. 14. Ⱦɥɹ ɢcɤɥɸɱeɧɢɹ ɡaɤɥɢɧɢɜaɧɢɹ ɰaɧɝɢ ɩoɡ. 7 

ɜ oɩɪaɜɤe ɩoɡ. 8 ɭМɬaɧoɜɥeɧa ɩɪɭɠɢɧa ɩoɡ. 15 (cɦ. ɱeɪɬeɠ ɤoɧɬɪoɥɶɧoɝo 

ɩɪɢcɩocoɛɥeɧɢɹ). 

ȼ ɤaɱecɬɜe ɢɡɦeɪɢɬeɥɶɧoɝo ɩɪɢɛoɪa ɩɪɢɧɢɦaeɦ ɢɧɞɢɤaɬoɪ 

ɦɧoɝooɛoɪoɬɧɵɣ c ɰeɧoɣ ɞeɥeɧɢɹ 0,001 1ɆɂȽ-1 ȽOCɌ 9696-82 ɭМɬaɧoɜɥeɧɧɵɣ 

ɜ ɤɪoɧɲɬeɣɧ ɩoɡ. 2 ɱeɪeɡ ɜɬɭɥɤɭ ɩoɡ. 4 ɢ ɜɢɧɬ ɩoɡ. 10 (cɦ. ɱeɪɬeɠ ɤoɧɬɪoɥɶɧoɝo 

ɩɪɢcɩocoɛɥeɧɢɹ). 

 

4.4 Cocɬaɜɥeɧɢe ɭɩɪaɜɥɹɸɳeɣ ɩɪoɝɪaɦɦɵ ɞɥɹ cɬaɧɤoɜ c ɑɉɍ 

 

CAM (computer-aided manufacturing) - ɩɪoɞɭɤɬɵ ɩɪeɞɧaɡɧaɱeɧɵ ɞɥɹ 

ɩɪoeɤɬɢɪoɜaɧɢɹ oɛɪaɛoɬɤɢ ɢɡɞeɥɢɣ ɧa cɬaɧɤaɯ c ɑɉɍ ɢ ɜɵɞaɱɢ ɩɪoɝɪaɦɦ ɞɥɹ 

ɷɬɢɯ cɬaɧɤoɜ (ɮɪeɡeɪɧɵɯ, cɜeɪɥɢɥɶɧɵɯ, ɷɪoɡɢoɧɧɵɯ, ɩɪoɛɢɜɧɵɯ, ɬoɤaɪɧɵɯ, 

ɲɥɢɮoɜaɥɶɧɵɯ ɢ ɞɪ.). CAM-cɢcɬeɦɵ eɳe ɧaɡɵɜaɸɬ cɢcɬeɦaɦɢ ɬeɯɧoɥoɝɢɱecɤoɣ 

ɩoɞɝoɬoɜɤɢ ɩɪoɢɡɜoɞcɬɜa. ȼ ɧacɬoɹɳee ɜɪeɦɹ oɧɢ ɹɜɥɹɸɬcɹ ɩɪaɤɬɢɱecɤɢ 

eɞɢɧcɬɜeɧɧɵɦ cɩocoɛoɦ ɞɥɹ ɢɡɝoɬoɜɥeɧɢɹ cɥoɠɧo-ɩɪoɮɢɥɶɧɵɯ ɞeɬaɥeɣ ɢ 

coɤɪaɳeɧɢɹ ɰɢɤɥa ɢɯ ɩɪoɢɡɜoɞcɬɜa. ȼ CAM-cɢcɬeɦaɯ ɢcɩoɥɶɡɭОɬcɹ ɬɪeɯɦeɪɧaɹ 

ɦoɞeɥɶ ɞeɬaɥɢ, coɡɞaɧɧaɹ ɜ CAD-cɢcɬeɦe 

Cocɬaɜɥeɧɢe ɭɩɪaɜɥɹɸɳeɣ ɩɪoɝɪaɦɦɵ CAM cɢcɬeɦe, ocɧoɜaɧɧaɹ ɧa 

ɩɪɢɧɰɢɩaɯ ɪaɰɢoɧaɥɶɧoɣ oɛɪaɛoɬɤɢ ɷɥeɦeɧɬoɜ. ɉɪoɝɪaɦɦa ɩoɡɜoɥɹeɬ 

aɜɬoɦaɬɢɱecɤɢ ɢɥɢ ɜɪɭɱɧɭɸ ɢɞeɧɬɢɮɢɰɢɪoɜaɬɶ ɷɥeɦeɧɬɵ ɜ ɬɜeɪɞoɬeɥɶɧoɣ 

ɦoɞeɥɢ: ɬeɯɧoɥoɝ-ɩɪoɝɪaɦɦɢcɬ ɭɤaɡɵɜaeɬ, ɤaɤɢe ɷɥeɦeɧɬɵ oɧ ɯoɱeɬ oɛɪaɛoɬaɬɶ 

ɢ cɢcɬeɦa caɦa ɝoɬoɜɢɬ ɭɩɪaɜɥɹɸɳɭɸ ɩɪoɝɪaɦɦɭ ɞɥɹ oɛɪaɛoɬɤɢ ɷɬɢɯ 
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ɷɥeɦeɧɬoɜ. Cocɬaɜɥeɧɢe ɩɪoɝɪaɦɦɵ ɩɪoɢɡɜoɞɢɬcɹ ɩɭɬeɦ ɢɦɩoɪɬɢɪoɜaɧɢɹ 

ɬɜeɪɞoɬeɥɶɧoɣ ɦoɞeɥɢ ɢɡ cɢcɬeɦɵ "Ʉoɦɩac-3D" ɜ CAM cɢcɬeɦɭ c ɞaɥɶɧeɣɲɢɦ 

ɪacɩoɡɧaɜaɧɢeɦ ɩoɜeɪɯɧocɬeɣ ɢ ɧaɡɧaɱeɧɢeɦ oɩeɪaɰɢɣ oɛɪaɛoɬɤɢ, ɢɧcɬɪɭɦeɧɬa 

ɢ ɪeɠɢɦoɜ ɪeɡaɧɢɹ ɧa ɤaɠɞɭɸ ɩoɜeɪɯɧocɬɶ.  

ɉɪoɝɪaɦɦa ɩoɡɜoɥɹeɬ oɛɪaɛaɬɵɜaɬɶ ɥɸɛɭɸ ɤoɦɛɢɧaɰɢɸ ɬɜeɪɞɵɯ ɬeɥ, 

ɩoɜeɪɯɧocɬeɣ, ɤaɪɤacɧoɣ ɝeoɦeɬɪɢɢ, oɛecɩeɱɢɜaɹ ɩɪoɢɡɜoɞcɬɜeɧɧoɣ ɝɢɛɤocɬɶɸ. 

ɇaɱaɥo ɪaɛoɬɵ co 100% ɩɪaɜɢɥɶɧoɣ ɢ ɬoɱɧoɣ ɝeoɦeɬɪɢeɣ ɭМɬɪaɧɹeɬ ɬɪɭɞɧocɬɢ ɜ 

ɪaɛoɬe co cɥoɠɧɵɦɢ ɞeɬaɥɹɦɢ ɢ Мɭɳecɬɜeɧɧo ɭɦeɧɶɲaeɬ ɜɪeɦɹ 

ɩɪoɝɪaɦɦɢɪoɜaɧɢɹ. ɍɧɢɜeɪcaɥɶɧɵɣ ɩocɬɩɪoɰeccoɪ ɩoɡɜoɥɹeɬ ɜɵɜoɞɢɬɶ 

ɩɪaɜɢɥɶɧɵɣ G-ɤoɞ ɞɥɹ ɦaɤcɢɦaɥɶɧo ɷɮɮeɤɬɢɜɧoɝo ɢcɩoɥɶɡoɜaɧɢɹ 

ɜoɡɦoɠɧocɬeɣ oɛoɪɭɞoɜaɧɢɹ.  

Ɋɚɡɥɢɱɧɵɟ ɋȺɆ-ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɨɛɥɚɫɬɶɸ 

ɩɪɢɦɟɧɟɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ. Ʉ ɩɪɢɦɟɪɭ, ɫɭɳɟɫɬɜɭɸɬ ɫɢɫɬɟɦɵ ɞɥɹ ɬɨɤɚɪɧɨɣ, 

ɮɪɟɡɟɪɧɨɣ, ɷɥɟɤɬɪɨɷɪɨɡɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɝɪɚɜɢɪɨɜɤɢ. 

Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɜ ɋȺɆ-ɫɢɫɬɟɦɟ: 

– ɢɦɩɨɪɬɢɪɨɜɚɧɢɟ 3D ɦɨɞɟɥɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɞɟɬɚɥɢ; 

– ɞɨɛɚɜɥɟɧɢɟ 3D ɦɨɞɟɥɢ ɡɚɝɨɬɨɜɤɢ, ɧɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ ɡɚɝɨɬɨɜɤɢ;  

– ɜɵɛɨɪ ɝɟɨɦɟɬɪɢɢ ɨɛɪɚɛɨɬɤɢ;  

– ɜɵɛɨɪ ɫɬɪɚɬɟɝɢɢ ɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɧɚɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ; 

– ɪɚɫɱɟɬ ɬɪɚɟɤɬɨɪɢɢ ɢ ɢɦɢɬɚɰɢɹ ɩɥɨɫɤɨɣ ɨɛɪɚɛɨɬɤɢ; 

– ɢɦɢɬɚɰɢɹ ɨɛɴɟɦɧɨɣ ɨɛɪɚɛɨɬɤɢ; 

– ɩɪɨɜɟɪɤɚ ɩɨɥɭɱɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ (ɛɷɤɩɥɨɬ ɢ ɜɟɪɢɮɢɤɚɰɢɹ); 

– ɜɵɜɨɞ ɭɩɪɚɜɥɹɸɳɟɣ ɩɪɨɝɪɚɦɦɵ. 

Ɋɟɡɭɥɶɬɚɬɵ ɫɨɡɞɚɧɧɨɣ ɭɩɪɚɜɥɹɸɳɟɣ ɩɪɨɝɪɚɦɦɵ ɫ ɫɤɪɢɧɲɨɬɚɦɢ 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɨɛɪɚɛɨɬɤɢ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 7. 
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Ɍɚɛɥɢɰɚ 7 – ȼɢɡɭɚɥɢɡɚɰɢɹ ɨɛɪɚɛɨɬɤɢ ɨɩɟɪɚɰɢɢ 005 «Ɍɨɤɚɪɧɚɹ ɫ ɑɉɍ» 

ɉɟɪɟɯɨɞ 2D ɢɦɢɬɚɰɢɹ 3D ɢɦɢɬɚɰɢɹ 

ɉɟɪɟɯɨɞ 1. 
ɋɜɟɪɥɟɧɢɟ 
ɨɬɜɟɪɫɬɢɹ 

  

ɉɟɪɟɯɨɞ 2. 
ɉɨɞɪɟɡɤɚ 
ɬɨɪɰɟɜ 

  

ɉɟɪɟɯɨɞ 3. 
Ɋɚɫɬɨɱɤɚ 

 

 

 

 
 

Oɛɪaɛoɬɤa ɜ CAM cɢcɬeɦe ɩɪeɞcɬaɜɥeɧa ɜ ɜɢɞeo. 
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5 ȻEɁOɉACɇOCɌɖ ɀɂɁɇEȾEəɌEɅɖɇOCɌɂ 

 

5.1 Ɇɢɤɪoɤɥɢɦaɬ 

 

Ɇɢɤɪoɤɥɢɦaɬ ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ ɩoɦeɳeɧɢɣ – ɷɬo ɤɥɢɦaɬ ɜɧɭɬɪeɧɧeɣ 

cɪeɞɵ ɷɬɢɯ ɩoɦeɳeɧɢɣ, ɤoɬoɪɵɣ oɩɪeɞeɥɹeɬcɹ ɞeɣcɬɜɭɸɳɢɦɢ ɧa oɪɝaɧɢɡɦ 

ɱeɥoɜeɤa coɱeɬaɧɢɹɦɢ ɬeɦɩeɪaɬɭɪɵ, ɜɥaɠɧocɬɢ ɢ cɤoɪocɬɢ ɞɜɢɠeɧɢɹ ɜoɡɞɭɯa, a 

ɬaɤɠe ɬeɦɩeɪaɬɭɪɵ oɤɪɭɠaɸɳɢɯ ɩoɜeɪɯɧocɬeɣ. 

ɍɱɢɬɵɜaɹ, ɱɬo ɬɪɭɞoɜaɹ ɞeɹɬeɥɶɧocɬɶ ɱeɥoɜeɤa ɜceɝɞa ɩɪoɬeɤaeɬ ɜ 

oɩɪeɞeɥeɧɧɵɯ ɦeɬeoɪoɥoɝɢɱecɤɢɯ ɭМɥoɜɢɹɯ, ɧa ɪaɛoɱeɦ ɦecɬe ɧeoɛɯoɞɢɦo 

coɡɞaɬɶ oɩɬɢɦaɥɶɧɵɣ ɦɢɤɪoɤɥɢɦaɬ, ɤoɬoɪɵɣ ɩɪɢ ɞɥɢɬeɥɶɧoɦ ɢ 

cɢcɬeɦaɬɢɱecɤoɦ ɜoɡɞeɣcɬɜɢɢ ɧa ɱeɥoɜeɤa oɛecɩeɱɢɜaeɬ coɯɪaɧeɧɢe 

ɧoɪɦaɥɶɧoɝo ɮɭɧɤɰɢoɧaɥɶɧoɝo ɢ ɬeɩɥoɜoɝo cocɬoɹɧɢɹ oɪɝaɧɢɡɦa ɛeɡ 

ɧaɩɪɹɠeɧɢɹ ɦeɯaɧɢɡɦa ɬeɪɦoɪeɝɭɥɹɰɢɢ, oɛecɩeɱɢɜaeɬ oɳɭɳeɧɢɹ ɬeɩɥoɜoɝo 

ɤoɦɮoɪɬa ɢ coɡɞaeɬ ɩɪeɞɩocɵɥɤɢ ɞɥɹ ɯoɪoɲeɣ ɪaɛoɬocɩocoɛɧocɬɢ. Ⱦɥɢɬeɥɶɧoe 

ɜoɡɞeɣcɬɜɢe ɧa ɱeɥoɜeɤa ɧeɛɥaɝoɩɪɢɹɬɧɵɯ ɦeɬeoɪoɥoɝɢɱecɤɢɯ ɭМɥoɜɢɣ ɪeɡɤo 

ɭɯɭɞɲaeɬ eɝo caɦoɱɭɜcɬɜɢe, cɧɢɠaeɬ ɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶ ɬɪɭɞa ɢ ɩɪɢɜoɞɢɬ ɤ 

ɡaɛoɥeɜaɧɢɹɦ.  

ȼɵcoɤaɹ ɬeɦɩeɪaɬɭɪa ɜoɡɞɭɯa cɩocoɛcɬɜɭОɬ ɛɵcɬɪoɣ ɭɬoɦɥɹeɦocɬɢ 

ɪaɛoɬaɸɳeɝo, ɦoɠeɬ ɩɪɢɜecɬɢ ɤ ɩeɪeɝɪeɜɭ oɪɝaɧɢɡɦa, ɬeɩɥoɜoɦɭ ɭɞaɪɭ ɢɥɢ 

ɩɪoɮɡaɛoɥeɜaɧɢɸ. ɇɢɡɤaɹ ɬeɦɩeɪaɬɭɪa ɜoɡɞɭɯa ɦoɠeɬ ɜɵɡɜaɬɶ ɦecɬɧoe ɢɥɢ 

oɛɳee oɯɥaɠɞeɧɢe oɪɝaɧɢɡɦa, cɬaɬɶ ɩɪɢɱɢɧoɣ ɩɪocɬɭɞɧoɝo ɡaɛoɥeɜaɧɢɹ ɥɢɛo 

oɛɦoɪoɠeɧɢɹ. 

ȼɥaɠɧocɬɶ ɜoɡɞɭɯaoɤaɡɵɜaeɬ ɡɧaɱɢɬeɥɶɧoe ɜɥɢɹɧɢe ɧa ɬeɪɦoɪeɝɭɥɹɰɢɸ 

oɪɝaɧɢɡɦa ɱeɥoɜeɤa. ȼɵcoɤaɹ oɬɧocɢɬeɥɶɧaɹ ɜɥaɠɧocɬɶ (oɬɧoɲeɧɢe coɞeɪɠaɧɢɹ 

ɜoɞɹɧɵɯ ɩaɪoɜ ɜ 1 ɦ3 ɜoɡɞɭɯa ɤ ɢɯ ɦaɤcɢɦaɥɶɧo ɜoɡɦoɠɧoɦɭ coɞeɪɠaɧɢɸ ɜ 

ɷɬoɦ ɠe oɛɴeɦe) ɩɪɢ ɜɵcoɤoɣ ɬeɦɩeɪaɬɭɪe ɜoɡɞɭɯa cɩocoɛcɬɜɭОɬ ɩeɪeɝɪeɜaɧɢɸ 

oɪɝaɧɢɡɦa, ɩɪɢ ɧɢɡɤoɣ ɠe ɬeɦɩeɪaɬɭɪe oɧa ɭМɢɥɢɜaeɬ ɬeɩɥooɬɞaɱɭ c 
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ɩoɜeɪɯɧocɬɢ ɤoɠɢ, ɱɬo ɜeɞeɬ ɤ ɩeɪeoɯɥaɠɞeɧɢɸ oɪɝaɧɢɡɦa. ɇɢɡɤaɹ ɜɥaɠɧocɬɶ 

ɜɵɡɵɜaeɬ ɩeɪecɵɯaɧɢe cɥɢɡɢcɬɵɯ oɛoɥoɱeɤ ɞɵɯaɬeɥɶɧɵɯ ɩɭɬeɣ ɪaɛoɱeɝo. 

Oɩɬɢɦaɥɶɧɵe ɩaɪaɦeɬɪɵ ɦɢɤɪoɤɥɢɦaɬa ɩɪɢɜeɞeɧɵ ɜ ɬaɛɥɢɰe 7. 

 

Ɍaɛɥɢɰa 8 – Oɩɬɢɦaɥɶɧɵe ɩaɪaɦeɬɪɵ ɦɢɤɪoɤɥɢɦaɬa 

Ceɡoɧ 
Ɍeɦɩeɪaɬɭɪa 

ɜoɡɞɭɯa, C 

Oɬɧocɢɬeɥɶɧaɹ 

ɜɥaɠɧocɬɶ 

ɜoɡɞɭɯa, % 

Cɤoɪocɬɶ ɞɜɢɠeɧɢɹ 

ɜoɡɞɭɯa, ɦ/c, ɧe ɛoɥee 

ɏoɥoɞɧɵɣ ɢ ɩeɪeɯoɞɧoɣ 

cɪeɞɧОМɭɬoɱɧaɹ Э 

ɜoɡɞɭɯa ɧɢɠe +10C) 

17…19 60…40 0,3 

Ɍeɩɥɵɣ cɪeɞɧОМɭɬoɱɧaɹ 

t ɜoɡɞɭɯa +10C ɢ 

ɜɵɲe) 

20…22 60…40 0,4 

 

ȼ ɰeɯe ɦeɯaɧɢɱecɤoɣ oɛɪaɛoɬɤɢ ɞɟɬɚɥɢ «ɤɨɪɩɭɫ ɨɩɨɪɵ» oɬɜeɬcɬɜeɧɧocɬɶ ɡa 

ɜɵɩoɥɧeɧɢe ɦeɪoɩɪɢɹɬɢɣ ɩo oɯɪaɧe ɬɪɭɞa ɢ ɬeɯɧɢɤe ɛeɡoɩacɧocɬɢ ɜoɡɥaɝaeɬcɹ 

ɧa ɧaɱaɥɶɧɢɤa ɰeɯa, a ɧa ɭɱacɬɤe  –  ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ ɦacɬeɪoɜ, ɤoɧɬɪoɥɶ 

coɛɥɸɞeɧɢɹ ɭМɥoɜɢɣ ɬeɯɧɢɤɢ ɛeɡoɩacɧocɬɢ ШМɭɳecɬɜɥɹeɬ ɢɧɠeɧeɪ ɩo ɬeɯɧɢɤe 

ɛeɡoɩacɧocɬɢ.  

 

5.2 ȼeɧɬɢɥɹɰɢɹ 

 

ȼeɧɬɢɥɹɰɢeɣ ɧaɡɵɜaeɬcɹ ɤoɦɩɥeɤc ɜɡaɢɦocɜɹɡaɧɧɵɯ ɭМɬɪoɣcɬɜ ɢ ɩɪoɰeccoɜ 

ɞɥɹ coɡɞaɧɢɹ ɬɪeɛɭОɦoɝo ɜoɡɞɭɯooɛɦeɧa ɜ ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ ɩoɦeɳeɧɢɹɯ. 

Ocɧoɜɧoe ɧaɡɧaɱeɧɢe ɜeɧɬɢɥɹɰɢɢ – ɭɞaɥeɧɢe ɢɡ ɪaɛoɱeɣ ɡoɧɵ 

ɡaɝɪɹɡɧeɧɧoɝo ɢɥɢ ɩeɪeɝɪeɬoɝo ɜoɡɞɭɯa ɢ ɩoɞaɱa ɱɢcɬoɝo ɜoɡɞɭɯa, ɜ ɪeɡɭɥɶɬaɬe 

ɱeɝo ɜ ɪaɛoɱeɣ ɡoɧe coɡɞaɸɬcɹ ɧeoɛɯoɞɢɦɵe ɛɥaɝoɩɪɢɹɬɧɵe ɭМɥoɜɢɹ ɜoɡɞɭɲɧoɣ 

cɪeɞɵ. 



 

Изм. Лиcт № дoкум. Пoдпиcь Дaтa 

Лиcт 

95 15.03.05.2017.330.00 ɉɁ 

ɉɪoɢɡɜoɞcɬɜeɧɧɵe ɩɪoɰeccɵ ɦoɝɭɬ coɩɪoɜoɠɞaɬɶcɹ ɜɵɞeɥeɧɢeɦ ɬeɩɥa, 

ɜɪeɞɧɵɯ ɝaɡoɜ, ɩaɪoɜ, ɩɵɥɢ, ɜɥaɝɢ, ɜcɥeɞcɬɜɢe ɱeɝo ɦeɬeoɪoɥoɝɢɱecɤɢe 

ɩaɪaɦeɬɪɵ ɢ cocɬaɜ ɜoɡɞɭɯa ɜ ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ ɩoɦeɳeɧɢɹɯ oɬɥɢɱaɸɬcɹ oɬ 

ɧoɪɦaɥɶɧoɝo. Coɡɞaɧɢe oɩɬɢɦaɥɶɧɵɯ ɢ ɞoɩɭМɬɢɦɵɯ ɦeɬeoɪoɥoɝɢɱecɤɢɯ 

ɭМɥoɜɢɣ, ɭɞaɥeɧɢe ɢ ɪaɡɛaɜɥeɧɢe ɜɪeɞɧɵɯ ɜeɳecɬɜ, ɜɵɞeɥɹɸɳɢɯcɹ ɩɪɢ 

ɪaɡɥɢɱɧɵɯ ɪaɛoɬaɯ, ɞocɬɢɝaeɬcɹ ɜeɧɬɢɥɹɰɢeɣ ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ, 

ɜcɩoɦoɝaɬeɥɶɧɵɯ ɢ ɛɵɬoɜɵɯ ɩoɦeɳeɧɢɣ. 

ȼ ɡaɜɢcɢɦocɬɢ oɬ cɩocoɛa ɩeɪeɦeɳeɧɢɹ ɜoɡɞɭɯa ɜ ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ 

ɩoɦeɳeɧɢɹɯ ɜeɧɬɢɥɹɰɢɹ ɞeɥɢɬcɹ ɧa ecɬecɬɜeɧɧɭɸ ɢ ɢcɤɭММɬɜeɧɧɭɸ 

(ɦeɯaɧɢɱecɤɭɸ). 

Ecɬecɬɜeɧɧaɹ ɜeɧɬɢɥɹɰɢɹ ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ ɩoɦeɳeɧɢɣ ШМɭɳecɬɜɥɹeɬcɹ ɡa 

cɱeɬ ɪaɡɧocɬɢ ɬeɦɩeɪaɬɭɪ ɜ ɩoɦeɳeɧɢɢ ɧaɪɭɠɧoɝo ɜoɡɞɭɯa (ɬeɩɥoɜoɣ ɧaɩoɪ) 

ɢɥɢ ɞeɣcɬɜɢɹ ɜeɬɪa (ɜeɬɪoɜoɣ ɧaɩoɪ). Ⱦɥɹ ɞaɧɧɵɯ ɭМɥoɜɢɣ ɪaɛoɬɵ ɩɪɢɦeɧɹeɬcɹ 

ɧeoɪɝaɧɢɡoɜaɧɧaɹ ecɬecɬɜeɧɧaɹ ɜeɧɬɢɥɹɰɢɹ, ɩɪɢ ɤoɬoɪoɣ ɜoɡɞɭɯooɛɦeɧ 

ШМɭɳecɬɜɥɹeɬcɹ ɡa cɱeɬ ɜɵɬecɧeɧɢɹ ɜɧɭɬɪeɧɧeɝo ɬeɩɥoɜoɝo ɜoɡɞɭɯa ɧaɪɭɠɧɵɦ 

ɯoɥoɞɧɵɦ ɜoɡɞɭɯoɦ ɱeɪeɡ oɤɧa, ɮoɪɬoɱɤɢ, ɮɪaɦɭɝɢ ɢ ɞɜeɪɢ. 

ɉoɦɢɦo ecɬecɬɜeɧɧoɣ, ɜ ɰeɯe ɦeɯaɧɢɱecɤoɣ oɛɪaɛoɬɤɢ ɭɧɢɜeɪcaɥɶɧɵɯ 

ɬeɯɧoɥoɝɢɣ ɩɪɢɦeɧɹeɬcɹ ɬaɤɠe ɢcɤɭММɬɜeɧɧaɹ ɜeɧɬɢɥɹɰɢɹ, ɤoɬoɪaɹ ɭМɬɪaɧɹeɬ 

ɧeɞocɬaɬɤɢ ecɬecɬɜeɧɧoɣ ɜeɧɬɢɥɹɰɢɢ. ɉɪɢ ɢcɤɭММɬɜeɧɧoɣ ɜeɧɬɢɥɹɰɢɢ 

ɜoɡɞɭɯooɛɦeɧ ШМɭɳecɬɜɥɹeɬcɹ ɡa cɱeɬ ɧaɩoɪa ɜoɡɞɭɯa, coɡɞaɜaeɦoɝo 

ɜeɧɬɢɥɹɬoɪaɦɢ; ɜoɡɞɭɯ ɜ ɡɢɦɧee ɜɪeɦɹ ɩoɞoɝɪeɜaeɬcɹ, ɜ ɥeɬɧee – oɯɥaɠɞaeɬcɹ ɢ, 

ɤɪoɦe ɬoɝo, oɱɢɳaeɬcɹ oɬ ɡaɝɪɹɡɧeɧɢɣ. ȼ ɞaɧɧoɦ cɥɭɱae ɩɪɢɦeɧɹeɬcɹ ɩɪɢɬoɱɧaɹ 

ɢ ɜɵɬɹɠɧaɹ ɢcɤɭММɬɜeɧɧaɹ ɜeɧɬɢɥɹɰɢɹ. 

ɉɪɢ ɩɪɢɬoɱɧoɣ cɢcɬeɦe ɜeɧɬɢɥɹɰɢɢ ɩɪoɢɡɜoɞɢɬcɹ ɡaɛoɪ ɜoɡɞɭɯa ɢɡɜɧe c 

ɩoɦoɳɶɸ ɜeɧɬɢɥɹɬoɪa ɱeɪeɡ ɤaɥoɪɢɮeɪ, ɝɞe ɜoɡɞɭɯ ɧaɝɪeɜaeɬcɹ ɢ ɩɪɢ 

ɧeoɛɯoɞɢɦocɬɢ ɭɜɥaɠɧɹeɬcɹ, a ɡaɬeɦ ɩoɞaeɬcɹ ɜ ɩoɦeɳeɧɢe. Ʉoɥɢɱecɬɜo 

ɩoɞaɜaeɦoɝo ɜoɡɞɭɯa ɪeɝɭɥɢɪɭОɬcɹ ɤɥaɩaɧaɦɢ ɢɥɢ ɡacɥoɧɤaɦɢ, 

ɭМɬaɧaɜɥɢɜaeɦɵɦɢ ɜ oɬɜeɬɜɥeɧɢɹɯ. Ɂaɝɪɹɡɧeɧɧɵɣ ɜoɡɞɭɯ ɜɵɯoɞɢɬ ɱeɪeɡ ɞɜeɪɢ, 

oɤɧa, ɮoɧaɪɢ ɢ ɳeɥɢ ɧeoɱɢɳeɧɧɵɦ. 
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Ɍaɤ ɠe ɩɪeɞɭМɦoɬɪeɧa aɜaɪɢɣɧaɹ ɜeɧɬɢɥɹɰɢɹ, ɤoɬoɪaɹ ɩɪeɞɧaɡɧaɱaeɬcɹ ɞɥɹ 

ɛɵcɬɪoɝo ɭɞaɥeɧɢɹ ɢɡ ɩoɦeɳeɧɢɣ ɡɧaɱɢɬeɥɶɧɵɯ oɛɴeɦoɜ ɜoɡɞɭɯa c ɛoɥɶɲɢɦ 

coɞeɪɠaɧɢeɦ ɜɪeɞɧɵɯ ɢ ɜɡɪɵɜooɩacɧɵɯ ɜeɳecɬɜ, ɩocɬɭɩaɸɳɢɯ ɜ ɩoɦeɳeɧɢe 

ɩɪɢ ɧaɪɭɲeɧɢɢ ɬeɯɧoɥoɝɢɱecɤoɝo ɪeɠɢɦa ɢ aɜaɪɢɹɯ. Aɜaɪɢɣɧaɹ ɜeɧɬɢɥɹɰɢɹ 

cɩɪoeɤɬɢɪoɜaɧa ɜɵɬɹɠɧoɣ. 

 

5.3 Ocɜeɳeɧɢe 

 

Cɜeɬ ɢɦeeɬ ɛoɥɶɲoe ɡɧaɱeɧɢe ɞɥɹ ɱeɥoɜeɤa, oɛecɩeɱɢɜaɹ cɜɹɡɶ oɪɝaɧɢɡɦa c 

oɤɪɭɠaɸɳeɣ cɪeɞoɣ. ɇaɡɧaɱeɧɢe ɩɪoɢɡɜoɞcɬɜeɧɧoɝo ocɜeɳeɧɢɹ – oɛecɩeɱɢɬɶ, 

ɩɪeɠɞe ɜceɝo, ɧoɪɦaɥɶɧɵe ɡɪɢɬeɥɶɧɵe ɭМɥoɜɢɹ ɪaɛoɬɵ ɜ ɩɪoɢɡɜoɞcɬɜeɧɧɵɯ 

ɩoɦeɳeɧɢɹɯ ɜ ɬeɱeɧɢe ɪaɛoɱeɝo ɜɪeɦeɧɢ. 

ɉo ɬɢɩɭ ɢcɬoɱɧɢɤa cɜeɬa ɜ ɰeɯe ɩɪɢɦeɧɹeɬcɹ ɩɪoɢɡɜoɞcɬɜeɧɧoe ocɜeɳeɧɢe 

cɥeɞɭɸɳɢɯ ɜɢɞoɜ: ecɬecɬɜeɧɧoe – ɡa cɱeɬ  coɥɧeɱɧoɝo ɢɡɥɭɱeɧɢɹ (ɩɪɹɦoɝo ɢ 

ɞɢɮɮɭɡɧo-ɪacceɹɧɧoɝo cɜeɬa ɧeɛecɧoɝo ɤɭɩoɥa); ɢcɤɭММɬɜeɧɧoe – ɡa cɱeɬ 

ɢcɬoɱɧɢɤoɜ ɢcɤɭММɬɜeɧɧoɝo cɜeɬa; coɜɦeɳeɧɧoe. 

Ecɬecɬɜeɧɧoe ocɜeɳeɧɢe ɢɦeeɬ ɩoɥoɠɢɬeɥɶɧɵe ɢ oɬɪɢɰaɬeɥɶɧɵe cɬoɪoɧɵ. 

Ȼoɥee ɛɥaɝoɩɪɢɹɬɧɵɣ cɩeɤɬɪaɥɶɧɵɣ cocɬaɜ (ɧaɥɢɱɢe ɭɥɶɬɪaɮɢoɥeɬoɜɵɯ ɥɭɱeɣ), 

ɜɵcoɤaɹ ɞɢɮɮɭɡɧocɬɶ (ɪacceɹɧɧocɬɶ) cɜeɬa cɩocoɛcɬɜɭɸɬ ɭɥɭɱɲeɧɢɸ 

ɡɪɢɬeɥɶɧɵɯ ɭМɥoɜɢɣ ɪaɛoɬɵ. ȼ ɬo ɠe ɜɪeɦɹ ɩɪɢ ecɬecɬɜeɧɧoɦ ocɜeɳeɧɢɢ 

ocɜeɳeɧɧocɬɶ ɜo ɜɪeɦeɧɢ ɢ ɩɪocɬɪaɧcɬɜe ɧeɩocɬoɹɧɧa, ɡaɜɢcɢɬ oɬ ɩoɝoɞɧɵɯ 

ɭМɥoɜɢɣ, ɜoɡɦoɠɧo ɬeɧeoɛɪaɡoɜaɧɢe, ocɥeɩɥeɧɢe ɩɪɢ ɹɪɤoɦ coɥɧeɱɧoɦ cɜeɬe. 

ɂcɤɭММɬɜeɧɧoe ocɜeɳeɧɢe ɩoɦoɝaeɬ ɢɡɛeɠaɬɶ ɦɧoɝɢɯ ɧeɞocɬaɬɤoɜ, 

ɯaɪaɤɬeɪɧɵɯ ɞɥɹ ecɬecɬɜeɧɧoɝo ocɜeɳeɧɢɹ, ɢ oɛecɩeɱɢɜaɬɶ oɩɬɢɦaɥɶɧɵɣ 

cɜeɬoɜoɣ ɪeɠɢɦ. Oɞɧaɤo ɭМɥoɜɢɹ ɝɢɝɢeɧɵ ɬɪɭɞa ɬɪeɛɭɸɬ ɦaɤcɢɦaɥɶɧoɝo 

ɢcɩoɥɶɡoɜaɧɢɹ ecɬecɬɜeɧɧoɝo ocɜeɳeɧɢɹ, ɬaɤ ɤaɤ coɥɧeɱɧɵɣ cɜeɬ oɤaɡɵɜaeɬ 

oɡɞoɪoɜɥɹɸɳee ɞeɣcɬɜɢe ɧa oɪɝaɧɢɡɦ.  

ȼ ɞɧeɜɧoe ɜɪeɦɹ ɧa ɭɱacɬɤe oɛɪaɛoɬɤɢ "ɄoɪɩɭМК oɩoɪɵ" ɢcɩoɥɶɡɭОɬcɹ 

ɤoɦɛɢɧɢɪoɜaɧɧoeecɬecɬɜeɧɧoe ocɜeɳeɧɢe – coɱeɬaɧɢe ɛoɤoɜoɝo, ɤoɝɞa cɜeɬ 
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ɩɪoɧɢɤaeɬ ɱeɪeɡ oɤoɧɧɵe ɩɪoeɦɵ, ɢ ɜeɪɯɧeɝo ocɜeɳeɧɢɹ, ɤoɝɞa cɜeɬ ɩɪoɧɢɤaeɬ 

ɜ ɩoɦeɳeɧɢe ɱeɪeɡ aɷɪaɰɢoɧɧɵe ɢ ɡeɧɢɬɧɵe ɮoɧaɪɢ, ɩɪoeɦɵ ɜ ɩeɪeɤɪɵɬɢɹɯ. 

Ʉoɦɛɢɧɢɪoɜaɧɧoe ocɜeɳeɧɢeoɛecɩeɱɢɜaeɬ ɛoɥee ɪaɜɧoɦeɪɧoe ɪacɩɪeɞeɥeɧɢe 

cɜeɬa ɜɧɭɬɪɢ ɩɪoɢɡɜoɞcɬɜeɧɧoɝo ɩoɦeɳeɧɢɹ.  

ȼ ɬeɦɧoe ɜɪeɦɹ Мɭɬoɤ ɢɥɢ ɩɪɢ ɧeɞocɬaɬɤe ecɬecɬɜeɧɧoɝo ocɜeɳeɧɢɹ 

ɢcɩoɥɶɡɭОɬcɹ ɢcɤɭММɬɜeɧɧoe ocɜeɳeɧɢe. Ɍaɤoe ocɜeɳeɧɢe ɧaɡɵɜaeɬcɹ coɜ-

ɦeɳeɧɧɵɦ. 

 ɂcɤɭММɬɜeɧɧoe oocɜeɳeɧɢe ɩɪoeɤɬɢɪɭОɬcɹ ɤoɦɛɢɧɢɪoɜaɧɧɵɦ – ɤ oɛɳeɦɭ 

ocɜeɳeɧɢɸ ɞoɛaɜɥɹeɬcɹ ɦecɬɧoe, ɤoɧɰeɧɬɪɢɪɭɸɳee cɜeɬoɜoɣ ɩoɬoɤ 

ɧeɩocɪeɞcɬɜeɧɧo ɧa ɪaɛoɱɢɯ ɦecɬaɯ. ɉoɬoɱɧaɹ ɥɢɧɢɹ ocɜeɳaeɬcɹ oɛɳɢɦ 

ocɜeɳeɧɢeɦ oɬ ɦaɝɢcɬɪaɥɶɧɵɯ ɥaɦɩ, coɡɞaeɬcɹ ocɜeɳeɧɧocɬɶ ɧa ɪaɛoɱeɦ ɦecɬe 

ɧe ɦeɧee 200ɥɤ. ɇa ɤoɧɬɪoɥɶɧoɦ cɬoɥeɩɪeɞɭМɦoɬɪeɧo ɦecɬɧoe ocɜeɳeɧɢe, 

coɡɞaɸɳee ocɜeɳeɧɧocɬɶ 500ɥɤ. Ʉɪoɦe ɷɬoɝo ɜ ɰeɯe ɩɪeɞɭМɦoɬɪeɧo aɜaɪɢɣɧoe 

ocɜeɳeɧɢe, ɤoɬoɪoe ɩɪeɞɧaɡɧaɱeɧo ɞɥɹ oɛecɩeɱeɧɢɹ ɦɢɧɢɦaɥɶɧoɣ 

ocɜeɳeɧɧocɬɢ ɜ ɩɪoɢɡɜoɞcɬɜeɧɧoɦ ɩoɦeɳeɧɢɢ ɧa cɥɭɱaɣ ɜɧeɡaɩɧoɝo 

oɬɤɥɸɱeɧɢɹ ɪaɛoɱeɝo ocɜeɳeɧɢɹ. 

Ƚɢɝɢeɧɢɱecɤɢe ɬɪeɛoɜaɧɢɹ ɤ ɩɪoɢɡɜoɞcɬɜeɧɧoɦɭ ocɜeɳeɧɢɸ, ocɧoɜaɧɧɵe 

ɧa ɩcɢɯoɮɢɡɢɱecɤɢɯ ocoɛeɧɧocɬɹɯ ɜocɩɪɢɹɬɢɹ cɜeɬa ɢ eɝo ɜɥɢɹɧɢɹ ɧa oɪɝaɧɢɡɦ 

ɱeɥoɜeɤa, cɜeɞeɧɵ ɤ cɥeɞɭɸɳeɦɭ:  

 ɞoɥɠɧa ɛɵɬɶ oɛecɩeɱeɧa ɪaɜɧoɦeɪɧocɬɶ ɢ ɭМɬoɣɱɢɜocɬɶ ɭɪoɜɧɹ 

ocɜeɳeɧɧocɬɢ ɜ ɩoɦeɳeɧɢɢ; 

 ocɜeɬɢɬeɥɶɧaɹ ɭМɬaɧoɜɤa ɞoɥɠɧa ɛɵɬɶ ɛeɡoɩacɧoɣ ɢ ɛeɡɜɪeɞɧoɣ ɜ 

ɩɪoɰecce ɷɤcɩɥɭКɬaɰɢɢ; 

 ɜeɥɢɱɢɧa ocɜeɳeɧɧocɬɢ ɞoɥɠɧa ɛɵɬɶ ɩocɬoɹɧɧoɣ ɜo ɜɪeɦeɧɢ; 

 ɧaɩɪaɜɥeɧɧocɬɶ cɜeɬoɜoɝo ɩoɬoɤa ɧa ɪaɛoɱɭɸ ɩoɜeɪɯɧocɬɶ ɞoɥɠɧa ɛɵɬɶ 

oɩɬɢɦaɥɶɧoɣ. 
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5.4 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ 

 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ: 

ɇɚɞɟɬɶ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɵɩɨɥɧɹɟɦɨɣ 

ɪɚɛɨɬɟ (ɫɩɟɰɢɚɥɶɧɭɸ ɨɞɟɠɞɭ ɡɚɫɬɟɝɧɭɬɶ ɧɚ ɜɫɟ ɩɭɝɨɜɢɰɵ, ɜɨɥɨɫɵ ɭɛɪɚɬɶ ɩɨɞ 

ɝɨɥɨɜɧɨɣ ɭɛɨɪ). ɉɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɭɛɟɞɢɬɶɫɹ ɜ ɢɯ ɢɫɩɪɚɜɧɨɫɬɢ. 

Ɉɬɪɟɝɭɥɢɪɨɜɚɬɶ ɫɜɟɬɢɥɶɧɢɤɢ ɦɟɫɬɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 

ɨɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ ɛɵɥɚ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. 

Ɉɫɦɨɬɪɟɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɭɛɪɚɬɶ ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɜɫɟ, ɱɬɨ ɦɨɠɟɬ 

ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɛɟɡɨɩɚɫɧɨɦɭ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ, ɨɫɜɨɛɨɞɢɬɶ ɩɪɨɯɨɞɵ. ɉɨɥ 

ɞɨɥɠɟɧ ɛɵɬɶ ɫɭɯɢɦ ɢ ɱɢɫɬɵɦ, ɜ ɫɥɭɱɚɟ ɧɚɥɢɱɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɢɯ ɧɟɨɛɯɨɞɢɦɨ 

ɭɞɚɥɢɬɶ. 

Ɉɫɦɨɬɪɟɬɶ ɫɨɫɬɨɹɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɤɚ ɢ ɧɚɞɟɠɧɨɫɬɶ 

ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɨɛɪɚɬɢɬɶɫɹ ɡɚ 

ɢɯ ɭɫɬɪɚɧɟɧɢɟɦ ɤ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦɭ ɩɟɪɫɨɧɚɥɭ. 

ɉɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɡɚɳɢɬɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɟɪɟɞɚɱ ɫɬɚɧɤɚ, ɢɯ ɛɥɨɤɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ. 

ɉɪɨɢɡɜɟɫɬɢ ɩɪɨɛɧɵɣ ɩɭɫɤ ɫɬɚɧɤɚ (ɩɪɢ ɷɬɨɦ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɫɬɨɪɨɧɧɢɯ 

ɲɭɦɨɜ ɢ ɩɨɜɵɲɟɧɧɨɣ ɜɢɛɪɚɰɢɢ), ɩɪɨɜɟɪɢɬɶ ɞɟɣɫɬɜɢɟ ɬɨɪɦɨɡɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜ ɭɞɚɥɟɧɢɹ ɨɬɯɨɞɨɜ, ɫɬɪɭɠɤɢ ɢ ɩɵɥɢ. 

Ɉɛɧɚɪɭɠɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ 

ɭɫɬɪɚɧɟɧɵ ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬ, ɩɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɫɞɟɥɚɬɶ ɷɬɨ ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ 

ɫɨɨɛɳɢɬɶ ɨ ɧɟɞɨɫɬɚɬɤɚɯ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɢ ɞɨ 

ɢɯ ɭɫɬɪɚɧɟɧɢɹ ɤ ɪɚɛɨɬɟ ɧɟ ɩɪɢɫɬɭɩɚɬɶ. 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ: 

ȼɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɬɭ ɪɚɛɨɬɭ, ɤɨɬɨɪɚɹ ɜɯɨɞɢɬ ɜ ɤɪɭɝ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɨɛɹɡɚɧɧɨɫɬɟɣ ɢ ɩɨ ɤɨɬɨɪɨɣ ɛɵɥ ɩɨɥɭɱɟɧ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
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Ɋɚɛɨɬɚɬɶ ɬɨɥɶɤɨ ɧɚ ɢɫɩɪɚɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɪɢ ɧɚɥɢɱɢɢ ɢɫɩɪɚɜɧɨɝɨ 

ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɭɞɚɥɟɧɢɹ ɫɬɪɭɠɤɢ. 

ɉɨɞɞɟɪɠɢɜɚɬɶ ɱɢɫɬɨɬɭ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɧɟ ɡɚɝɪɨɦɨɠɞɚɬɶ ɟɝɨ ɡɚɝɨɬɨɜɤɚɦɢ 

ɢ ɢɡɞɟɥɢɹɦɢ, ɧɟ ɡɚɝɪɨɦɨɠɞɚɬɶ ɩɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚ ɫɬɚɧɤɚɯ ɫ ɩɪɨɝɪɚɦɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ (ɉɍ) 

ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɨɞɢɱɟɫɤɢ ɧɚɛɥɸɞɚɣ ɡɚ ɪɚɛɨɬɨɣ ɫɬɚɧɤɚ: 

- ɩɨ ɤɨɧɬɪɨɥɶɧɵɦ ɬɨɱɤɚɦ ɩɪɨɝɪɚɦɦ (ɜɨɡɜɪɚɬ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɫɬɚɧɤɚ «ɜ 

ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ», «ɩɨɫɬɨɹɧɫɬɜɨ ɬɨɱɤɢ ɫɦɟɧɵ ɢɧɫɬɪɭɦɟɧɬɚ» ɜ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ 

ɩɨɡɢɰɢɢ ɢ ɞɪ.); 

- ɩɨ ɨɬɤɥɨɧɟɧɢɹɦ ɭɪɨɜɧɹ ɲɭɦɚ ɪɚɡɥɢɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɪɟɠɭɳɟɝɨ 

ɢɧɫɬɪɭɦɟɧɬɚ; 

- ɩɨ ɱɟɬɤɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɭɡɥɚɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɑɉɍ ɪɚɡɥɢɱɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɚɧɞ. 

ɉɪɢ ɩɟɪɟɧɚɥɚɞɤɟ ɫ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ ɨɞɧɨɝɨ ɧɚɢɦɟɧɨɜɚɧɢɹ ɧɚ ɞɪɭɝɨɟ 

ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɩɪɚɜɢɥɶɧɭɸ ɪɚɫɫɬɚɧɨɜɤɭ ɭɩɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɬɨɱɤɢ 

«ɢɫɯɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ» ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɞɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɩɨ ɩɪɨɝɪɚɦɦɟ.  

ȼɧɢɦɚɬɟɥɶɧɨ ɫɥɟɞɢɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɛɵɬɶ ɨɫɨɛɨ ɜɧɢɦɚɬɟɥɶɧɵɦ ɢ ɨɫɬɨɪɨɠɧɵɦ ɩɪɢ ɨɛɪɚɛɨɬɤɟ 

ɩɟɪɜɨɣ ɞɟɬɚɥɢ ɩɨɫɥɟ ɩɟɪɟɧɚɥɚɞɨɤ. ɇɟ ɞɨɩɭɫɤɚɬɶ ɩɪɢ ɷɬɨɦ ɜɜɨɞɚ ɜ ɫɢɫɬɟɦɭ 

ɭɩɪɚɜɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɳɟɧɢɣ. 

Ɉɛɨ ɜɫɟɯ ɡɚɦɟɱɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɚɯ ɜ ɩɪɨɝɪɚɦɦɚɯ ɨɛɪɚɛɨɬɤɢ ɧɟɦɟɞɥɟɧɧɨ 

ɫɨɨɛɳɢɬɶ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ. 

Ɉɛɪɚɳɚɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɡɚɠɢɦɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɩɧɟɜɦɨɩɚɬɪɨɧɨɜ, ɫɥɟɞɢɬɶ ɡɚ ɢɯ ɢɫɩɪɚɜɧɨɣ ɪɚɛɨɬɨɣ. 

ȼɫɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ ɩɪɨɜɨɞɢɬɶ ɜ ɢɯ 

ɨɛɟɫɬɨɱɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢɥɢ ɜ ɪɟɠɢɦɟ «ɇɚɥɚɞɤɚ»: 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ: 

ȼɵɤɥɸɱɢɬɶ ɫɬɚɧɨɤ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
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ɉɪɢɜɟɫɬɢ ɜ ɩɨɪɹɞɨɤ ɪɚɛɨɱɟɟ ɦɟɫɬɨ. ɋɬɪɭɠɤɭ ɢ ɨɬɯɨɞɵ ɫɥɟɞɭɟɬ ɭɛɢɪɚɬɶ 

ɬɨɥɶɤɨ ɩɪɢ ɩɨɦɨɳɢ ɳɟɬɤɢ-ɫɦɟɬɤɢ ɢ ɫɨɜɤɚ; 

ɍɛɪɚɬɶ ɪɚɛɨɱɢɣ ɢɧɫɬɪɭɦɟɧɬ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɨɟ 

ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɟɫɬɨ ɢɥɢ ɫɞɚɬɶ ɜ ɤɥɚɞɨɜɭɸ. 

ɍɯɨɞɹ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɨɛɳɢɬɶ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɨɛ 

ɢɦɟɜɲɢɯ ɦɟɫɬɨ ɧɟɩɨɥɚɞɤɚɯ ɜ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨ ɦɟɪɚɯ, ɩɪɢɧɹɬɵɯ ɤ ɢɯ 

ɭɫɬɪɚɧɟɧɢɸ. 

ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɜɫɟɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɪɚɜɢɥ 

ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ. 

 

5.5 ɉoɠaɪɧaɹ ɛeɡoɩacɧocɬɶ 

 

 ɉoɠaɪɧaɹ ɛeɡoɩacɧocɬɶ ɩɪeɞɭМɦaɬɪɢɜaeɬ oɛecɩeɱeɧɢe ɛeɡoɩacɧocɬɢ ɥɸɞeɣ 

ɢ coɯɪaɧeɧɢɹ ɦaɬeɪɢaɥɶɧɵɯ ɰeɧɧocɬeɣ ɰeɯa. 

 ɉoɠaɪɧaɹ oɩacɧocɬɶ ɩɪoɢɡɜoɞcɬɜeɧɧoɝo ɡɞaɧɢɹ oɩɪeɞeɥɹeɬcɹ ɩoɠaɪɧoɣ 

oɩacɧocɬɶɸɬeɯɧoɥoɝɢɱecɤoɝo ɩɪoɰecca ɢ ɤoɧcɬɪɭɤɬɢɜɧo-ɩɥaɧɢɪoɜoɱɧɵɦɢ 

ɪeɲeɧɢɹɦɢ ɡɞaɧɢɹ.  

 ɉɪoeɤɬɢɪɭОɦɵɣ ɭɱacɬoɤ oɛɪaɛoɬɤɢ "ɄoɪɩɭМК oɩoɪɵ" ɩo ɩoɠaɪɧoɣ 

ɛeɡoɩacɧocɬɢ oɬɧocɢɬcɹ ɤ ɤaɬeɝoɪɢɢ «Ⱦ» (ɰeɯ, cɜɹɡaɧɧɵɣ c ɩɪɢɦeɧeɧɢeɦ 

ɧecɝoɪaeɦɵɯ ɜeɳecɬɜ ɢ ɦaɬeɪɢaɥoɜ ɜ ɯoɥoɞɧoɦ cocɬoɹɧɢɢ). ȼ oɰeɧɤe 

ɩɪoɬɢɜoɩoɠaɪɧɵɯ ɤaɱecɬɜ ɡɞaɧɢɣ ɢ cooɪɭɠeɧɢɣ ɛoɥɶɲoe ɡɧaɱeɧɢe ɢɦeeɬ ɢɯ 

oɝɧecɬoɣɤocɬɶ. ȼɵɛɪaɧɧoe ɡɞaɧɢe ɩo ɝɪɭɩɩe ɜoɡɝoɪaeɦocɬɢ oɬɧocɢɬcɹ ɤo 2 

cɬeɩeɧɢ ɤ ɧecɝoɪaeɦɵɦ, ɬ.e. ɩoɞ ɜoɡɞeɣcɬɜɢeɦ oɝɧɹ ɢɥɢ ɜɵcoɤoɣ ɬeɦɩeɪaɬɭɪɵ ɧe 

ɜocɩɥaɦeɧɹeɬcɹ, ɧe ɬɥeeɬ ɢ ɧe oɛɭɝɥɢɜaeɬcɹ. 

 Ⱦɥɹ oɛecɩeɱeɧɢɹ ɩɪɢ ɩoɠaɪe ɛeɡoɩacɧoɣ ɷɜaɤɭКɰɢɢ ɥɸɞeɣ ɩɪeɞɭМɦoɬɪeɧɵ 

ɷɜaɤɭКɰɢoɧɧɵe ɜɵɯoɞɵ. Ⱦɜeɪɢ, ɩɪeɞɧaɡɧaɱeɧɧɵe ɞɥɹ ɷɜaɤɭКɰɢɢ, ɞoɥɠɧɵ 

oɬɤɪɵɜaɬɶcɹ ɜ cɬoɪoɧɭ ɜɵɯoɞa ɢɡ ɡɞaɧɢɹ. 

Oɞɧɢɦ ɢɡ ɭМɥoɜɢɣ ɛoɪɶɛɵ c ɩoɠaɪaɦɢ ɹɜɥɹeɬcɹ ɧeɦeɞɥeɧɧoe ɭɜeɞoɦɥeɧɢe 

ɩoɠaɪɧoɣ ɤoɦaɧɞɵ. Oɱeɧɶ ɧaɞeɠɧoɣ ɹɜɥɹeɬcɹ ɷɥeɤɬɪɢɱecɤaɹ ɩoɠaɪɧaɹ 
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cɢɝɧaɥɢɡaɰɢɹ. Ⱦɥɹ ɛɵcɬɪoɝo oɛɧaɪɭɠeɧɢɹ oɱaɝa ɜoɡɝoɪaɧɢɹ ɩɪɢɦeɧɹɸɬcɹ 

ɬeɩɥoɜɵe, ɞɵɦoɜɵe ɢ cɜeɬoɜɵe ɢɡɜeɳaɬeɥɢ. Ʉɪoɦe ɬoɝo, ɰeɯ oɛoɪɭɞoɜaɧ 

cɩeɰɢaɥɶɧoɣ ɩoɠaɪɧoɣ cɢɝɧaɥɢɡaɰɢeɣ, ɞaɬɱɢɤɢ ɤoɬoɪoɣ ɧaɯoɞɹɬcɹ ɜo ɜceɯ 

ɜcɩoɦoɝaɬeɥɶɧɵɯ ɩoɦeɳeɧɢɹɯ. Ⱦɥɹ ɬɭɲeɧɢɹ ɧaɱaɜɲeɝocɹ ɩoɠaɪa ɬɜeɪɞɵɯ 

ɝoɪɸɱɢɯ ɦaɬeɪɢaɥoɜ, ɥeɝɤoɜocɩɥaɦeɧɹɸɳɢɯcɹ ɢ ɝoɪɸɱɢɯ ɠɢɞɤocɬeɣ ɧa ɭɱacɬɤe 

ɩɪeɞɭМɦoɬɪeɧo ɢcɩoɥɶɡoɜaɧɢe oɝɧeɬɭɲɢɬeɥeɣ Oɉɏ-10 (ɯɢɦɢɱecɤɢɣ ɩeɧɧɵɣ 

ɪɭɱɧoɣ) ɢ ɩecoɤ, ɧaɯoɞɹɳɢɣcɹ ɜ cɩeɰɢaɥɶɧɵɯ ɹɳɢɤaɯ. Ⱦɥɹ ɞaɧɧoɝo ɭɱacɬɤa 

ɧeoɛɯoɞɢɦo ɢɦeɬɶ 1 oɝɧeɬɭɲɢɬeɥɶ. 

ȼce ɩocɬɭɩaɸɳɢe ɧa ɪaɛoɬɭ ɩɪoɯoɞɹɬ ɢɧcɬɪɭɤɬaɠ o ɩɪaɜɢɥaɯ ɩoɠaɪɧoɣ 

ɛeɡoɩacɧocɬɢ, ɜɜeɞeɧɧɵɯ ɧa ɩɪeɞɩɪɢɹɬɢɢ, ɢ ɩoɪɹɞɤe ɩoɥɶɡoɜaɧɢɹ cɪeɞcɬɜaɦɢ 

ɩoɠaɪoɬɭɲeɧɢɹ ɢ ɩoɠaɪɧoɣ cɢɝɧaɥɢɡaɰɢɢ ɢ cɜɹɡɢ. 

Oɬɜeɬcɬɜeɧɧocɬɶ ɡa ɩoɠaɪɧɭɸ ɛeɡoɩacɧocɬɶ ɜoɡɥaɝaeɬcɹ ɧa ɪɭɤoɜoɞɢɬeɥɹ 

ɩɪeɞɩɪɢɹɬɢɹ. Ɋɭɤoɜoɞɢɬeɥɶ ɩɪeɞɩɪɢɹɬɢɹ oɛɹɡaɧ ɧaɡɧaɱɢɬɶ ɩɪɢɤaɡoɦ 

ɞoɥɠɧocɬɧɵɯ ɥɢɰ, oɬɜeɬcɬɜeɧɧɵɯ ɡa ɩoɠaɪɧɭɸ ɛeɡoɩacɧocɬɶoɬɞeɥɶɧɵɯ 

oɛɴeɤɬoɜ (ɰeɯoɜ, ɭɱacɬɤoɜ, ɭМɬaɧoɜoɤ ɢ ɬ.ɩ.). Ɏaɦɢɥɢɢ ɷɬɢɯ ɥɢɰ ɞoɥɠɧɵ ɛɵɬɶ 

ɜɵɜeɲeɧɵ ɧa ɜɢɞɧɵɯ ɦecɬaɯ. ȼ oɛɹɡaɧɧocɬɢ ɪɭɤoɜoɞɢɬeɥeɣ ɜɯoɞɢɬ: 

 oɪɝaɧɢɡaɰɢɹ ɩoɠaɪɧoɣ oɯɪaɧɵ; 

 oɪɝaɧɢɡaɰɢɹoɛɭɱeɧɢɹ ɪaɛoɱɢɯ ɢ cɥɭɠaɳɢɯ ɩɪaɜɢɥaɦ ɩoɠaɪɧoɣ 

ɛeɡoɩacɧocɬɢ;  

 ɪaɡɪaɛoɬɤa ɦeɪoɩɪɢɹɬɢɣ ɩo ɩoɜɵɲeɧɢɸ ɭɪoɜɧɹ ɩoɠaɪɧoɣ ɛeɡoɩacɧocɬɢ 

ɩɪeɞɩɪɢɹɬɢɹ – ɪaɡɪaɛoɬɤa ɢɧcɬɪɭɤɰɢɣ o ɩoɪɹɞɤe ɪaɛoɬɵ c ɩoɠaɪooɩacɧɵɦɢ 

ɜeɳecɬɜaɦɢ ɢ ɦaɬeɪɢaɥaɦɢ, a ɬaɤɠe ɢɧcɬɪɭɤɰɢɣ o coɛɥɸɞeɧɢɢ 

ɩɪoɬɢɜoɩoɠaɪɧoɝo ɪeɠɢɦa ɢ o ɞeɣcɬɜɢɹɯ ɥɸɞeɣ ɩɪɢ ɜoɡɧɢɤɧoɜeɧɢɢ ɩoɠaɪa, 

ɢɡɝoɬoɜɥeɧɢɹ ɢ ɩɪɢɦeɧeɧɢɹ cɪeɞcɬɜ ɧaɝɥɹɞɧoɣ aɝɢɬaɰɢɢ ɩo oɛecɩeɱeɧɢɸ 

ɩoɠaɪɧoɣ ɛeɡoɩacɧocɬɢ. 

Ⱦɥɹ ɩɪeɞoɬɜɪaɳeɧɢɹ ɩoɠaɪoɜ ɢcɩoɥɶɡɭɸɬcɹ cɥeɞɭɸɳɢe ɦeɪɵ: 

 ɩɪeɞoɬɜɪaɳeɧɢe oɛɪaɡoɜaɧɢɹ ɝoɪɸɱeɣ cɦecɢ; 

 ɩoɞɞeɪɠaɧɢe ɬeɦɩeɪaɬɭɪɵ ɢ ɞaɜɥeɧɢɹ ɝoɪɸɱeɣ cɪeɞɵ ɧɢɠe 

ɦɢɧɢɦaɥɶɧɵɯ; 
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 ɩɪɢɦeɧeɧɢe cɪeɞcɬɜ ɩoɠaɪoɬɭɲeɧɢɹ; 

 ɷɜaɤɭКɰɢɹ ɥɸɞeɣ; 

 oɪɝaɧɢɡaɰɢɹ ɩoɠaɪɧoɣ oɯɪaɧɵ oɛɴeɤɬoɜ; 

 oɝɪaɧɢɱeɧɢe ɤoɥɢɱecɬɜa ɝoɪɸɱɢɯ ɜeɳecɬɜ ɢ ɢɯ ɧaɞɥeɠaɳee ɯɪaɧeɧɢe. 

 

5.6 ɉɪoɢɡɜoɞcɬɜeɧɧɵɣ ɬɪaɜɦaɬɢɡɦ 

 

ɇecɱacɬɧɵɣ cɥɭɱaɣ ɧa ɩɪoɢɡɜoɞcɬɜe – ɷɬo cɥɭɱaɣ ɜoɡɞeɣcɬɜɢɹ ɧa 

ɪaɛoɬaɸɳeɝo oɩacɧoɝo ɩɪoɢɡɜoɞcɬɜeɧɧoɝo ɮaɤɬoɪa ɩɪɢ ɜɵɩoɥɧeɧɢɢ 

ɪaɛoɬaɸɳɢɦ ɬɪɭɞoɜɵɯ oɛɹɡaɧɧocɬeɣ. 

 ɉoɪɹɞoɤ ɪaccɥeɞoɜaɧɢɹ ɧecɱacɬɧɵɯ cɥɭɱaeɜ ɧa ɩɪoɢɡɜoɞcɬɜe oɩɪeɞeɥeɧ 

ɉoɥoɠeɧɢeɦ o ɩoɪɹɞɤe ɪaccɥeɞoɜaɧɢɹ ɢ ɭɱeɬa ɧecɱacɬɧɵɯ cɥɭɱaeɜ ɧa 

ɩɪoɢɡɜoɞcɬɜe. Ɋaccɥeɞoɜaɧɢɸ ɢ ɭɱeɬɭ ɩoɞɥeɠaɬ ɧecɱacɬɧɵe cɥɭɱaɢ, ɩoɜɥeɤɲɢe 

ɡa coɛoɣ ɧeoɛɯoɞɢɦocɬɶ ɩeɪeɜoɞa ɪaɛoɬɧɢɤa ɧa ɞɪɭɝɭɸ ɪaɛoɬɭ, ɜɪeɦeɧɧɭɸ ɢɥɢ 

cɬoɣɤɭɸ ɭɬɪaɬɭ ɢɦ ɬɪɭɞocɩocoɛɧocɬɢɥɢɛo eɝo cɦeɪɬɶ, ɩɪoɢcɲeɞɲɢe ɩɪɢ 

ɜɵɩoɥɧeɧɢɢ ɪaɛoɬɧɢɤoɦ cɜoɢɯ ɬɪɭɞoɜɵɯ oɛɹɡaɧɧocɬeɣ ɧa ɬeɪɪɢɬoɪɢɢ ɡaɜoɞa 

ɢɥɢ ɜɧe eɝo, a ɬaɤɠe ɜo ɜɪeɦɹ cɥeɞoɜaɧɢɹ ɤ ɦecɬɭ ɪaɛoɬɵ ɢɥɢ c ɪaɛoɬɵ ɧa 

ɬɪaɧcɩoɪɬe, ɩɪeɞocɬaɜɥeɧɧoɦ ɡaɜoɞoɦ. 

Ɋaccɥeɞoɜaɧɢe ɧecɱacɬɧɵɯ cɥɭɱaeɜ ɩɪoɜoɞɢɬcɹ ɤoɦɢccɢeɣ, ɜɤɥɸɱaɸɳeɣ 

cɩeɰɢaɥɢcɬa ɩo oɯɪaɧe ɬɪɭɞa, a ɬaɤɠe ɩɪoɮcoɸɡɧoɝo oɪɝaɧa. ȼ cocɬaɜ ɤoɦɢccɢɢ 

ɜɯoɞɢɬ ɧe ɦeɧee ɬɪeɯ ɱeɥoɜeɤ. Ɋeɡɭɥɶɬaɬɵ ɪaccɥeɞoɜaɧɢɹ ɧecɱacɬɧɵɯ cɥɭɱaeɜ ɧa 

ɩɪoɢɡɜoɞcɬɜe oɮoɪɦɥɹɸɬcɹ aɤɬaɦɢ ɩo ɮoɪɦe ɇ-1. ɗɬɢ ɞoɤɭɦeɧɬɵ  ɯɪaɧɹɬcɹ ɧa 

ɩɪeɞɩɪɢɹɬɢɢ ɜ ɬeɱeɧɢe 45 ɥeɬ ɢ ɢcɩoɥɶɡɭɸɬcɹ ɩɪɢ ɭɱeɬe ɢ aɧaɥɢɡe 

ɩɪoɢɡɜoɞcɬɜeɧɧoɝo ɬɪaɜɦaɬɢɡɦa. 

ɉɪɢ aɧaɥɢɡe ɬɪaɜɦaɬɢɡɦa oɩɪeɞeɥɹɸɬcɹ ocɧoɜɧɵe ɩɪɢɱɢɧɵ ɧecɱacɬɧoɝo 

cɥɭɱaɹ, ɱɬoɛɵ ɜ ɩocɥeɞɭɸɳeɦ cɬaɪaɬɶcɹ ɢɯ ɢɡɛeɠaɬɶ. ɗɬo ɦoɝɭɬ ɛɵɬɶ: 

a)  ɬeɯɧɢɱecɤɢe ɩɪɢɱɢɧɵ: 

- ɤoɧcɬɪɭɤɬɢɜɧɵe ɧeɞocɬaɬɤɢ ɦaɲɢɧ, ɦeɯaɧɢɡɦoɜ, oɛoɪɭɞoɜaɧɢɹ, 

ɩɪɢcɩocoɛɥeɧɢɣ ɢ ɢɧcɬɪɭɦeɧɬoɜ; 
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- ɧeɢcɩɪaɜɧocɬɶ ɦaɲɢɧ, ɦeɯaɧɢɡɦoɜ, oɛoɪɭɞoɜaɧɢɹ, ɩɪɢcɩocoɛɥeɧɢɣ ɢ 

ɢɧcɬɪɭɦeɧɬoɜ; 

- ɧОɭɞoɜɥeɬɜoɪɢɬeɥɶɧoe ɬeɯɧɢɱecɤoe cocɬoɹɧɢe ɡɞaɧɢɹ, cooɪɭɠeɧɢɣ ɢ ɢɯ 

ɷɥeɦeɧɬoɜ; 

- ɧecoɜeɪɲeɧcɬɜo ɬeɯɧoɥoɝɢɱecɤɢɯ ɩɪoɰeccoɜ; 

ɛ)  oɪɝaɧɢɡaɰɢoɧɧɵe ɩɪɢɱɢɧɵ: 

- ɧaɪɭɲeɧɢe ɬeɯɧoɥoɝɢɱecɤɢɯ ɩɪoɰeccoɜ; 

- ɧaɪɭɲeɧɢe ɩɪaɜɢɥ ɞoɪoɠɧoɝo ɞɜɢɠeɧɢɹ; 

- ɧeɩɪɢɦeɧeɧɢe cɪeɞcɬɜ ɢɧɞɢɜɢɞɭКɥɶɧoɣ ɡaɳɢɬɵ; 

- ɢcɩoɥɶɡoɜaɧɢe ɪaɛoɬaɸɳɢɯ ɧe ɩo cɩeɰɢaɥɶɧocɬɢ; 

- ɧaɪɭɲeɧɢe ɬɪɭɞoɜoɣ ɞɢcɰɢɩɥɢɧɵ; 

ɜ)  ɥɢɱɧocɬɧɵe ɩɪɢɱɢɧɵ: 

- ɧeocɬoɪoɠɧocɬɶ ɢɥɢ ɧeɜɧɢɦaɬeɥɶɧocɬɶ, oɲɢɛoɱɧɵe ɞeɣcɬɜɢɹ. 
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ɁAɄɅɘɑEɇɂE 

 

Ɂaɞaɱa, ɩocɬaɜɥeɧɧaɹ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɞɢɩɥoɦɧoɝo ɩɪoeɤɬɢɪɨɜɚɧɢɹ, 

ɜɵɩoɥɧeɧa. 

Ⱦɢɩɥoɦɧɚɹ ɪɚɛɨɬɚ ɩɪeɞcɬaɜɥɹeɬ ɜaɪɢaɧɬ ɦeɯaɧɢɱecɤoɣ oɛɪaɛoɬɤɢ ɞeɬaɥɢ 

"ɄoɪɩɭМ oɩoɪɵ", ɤoɬoɪɵɣ ɭɞoɜɥeɬɜoɪɹeɬ ɬɪeɛoɜaɧɢɹɦ ɩo ɬoɱɧocɬɢ, ɡaɞaɧɧɵɦ ɜ 

ɱeɪɬeɠe, ɢ ɷɤcɩɥɭКɬaɰɢoɧɧɵɦ ɭМɥoɜɢɹɦ ɞeɬaɥɢ c ɦeɧɶɲɢɦɢ ɡaɬɪaɬaɦɢ cɪeɞcɬɜ, 

ɜɪeɦeɧɢ, ɬɪɭɞa ɧa ee ɢɡɝoɬoɜɥeɧɢe, ɡa cɱeɬ cɧɢɠeɧɢɹ ɜɪeɦeɧɢ ɡaɧɹɬocɬɢ 

ɪaɛoɱeɝo ɢ ɩoɜɵɲeɧɢɹ ɝɢɛɤocɬɢ ɭɱacɬɤa. 

ȼ ɞaɧɧoɣ ɪɚɛɨɬɟ ɭɱɬeɧɵ ɜce ɬoɧɤocɬɢ ɬeɯɧoɥoɝɢɢ ɩɪoɢɡɜoɞcɬɜa ɞeɬaɥɢ, 

ɩɪɢɦeɧeɧo oɛoɪɭɞoɜaɧɢe c ɑɉɍ ɞɥɹ ɦeɯaɧɢɱecɤoɣ oɛɪaɛoɬɤɢ, cɩɪoeɤɬɢɪoɜaɧɵ 

ɩɪɢcɩocoɛɥeɧɢɹ ɞɥɹ ɬoɤaɪɧoɣ ɢ ɮɪeɡeɪɧoɣ oɩeɪaɰɢɣ ɢ ɤoɧɬɪoɥɹ ɪaɡɦeɪoɜ, ɧe 

ɢɦeɸɳɢe aɧaɥoɝoɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, a ɬaɤɠe ɩɪɢɜeɞeɧɵ ɪacɱeɬɵ ɪeɠɢɦoɜ 

ɪeɡaɧɢɹ ɢ ɧoɪɦ ɜɪeɦeɧɢ, cɩɪoeɤɬɢɪoɜaɧ ɭɱacɬoɤ ɦeɯaɧɢɱecɤoɣ oɛɪaɛoɬɤɢ 

ɞeɬaɥɢ "ɄoɪɩɭМ oɩoɪɵ", oɩɪeɞeɥeɧɵ ɧoɪɦɵ oɯɪaɧɵ ɬɪɭɞa ɢ ɬeɯɧɢɤɢ 

ɛeɡoɩacɧocɬɢ. 
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