
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɇȺɐɂɈɇȺɅɖɇɕɃ ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɂɃ 

ɌɈɆɋɄɂɃ ɉɈɅɂɌȿɏɇɂɑȿɋɄɂɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɂɧɫɬɢɬɭɬ ɤɢɛɟɪɧɟɬɢɤɢ 
ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 15.03.04 «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ» 
Ʉɚɮɟɞɪɚ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɦɟɯɚɬɪɨɧɢɤɢ 

 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
Ɍɟɦɚ ɪɚɛɨɬɵ 

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɛɥɨɤɚ ɮɚɤɟɥɶɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ 

ɍȾɄ 622.279.8:658.514-048.35 
 
ɋɬɭɞɟɧɬ 

Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

8Ɍ31 Ɇɟɞɜɟɞɟɜ Ⱥɥɟɤɫɚɧɞɪ ɋɟɪɝɟɟɜɢɱ   
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱥɫɫɢɫɬɟɧɬ ɤɚɮɟɞɪɵ 
ɋɍɆ 

Ȼɟɪɱɭɤ Ⱦ.ɘ. -   

 
ɄɈɇɋɍɅɖɌȺɇɌɕ 

ɉɨ ɪɚɡɞɟɥɭ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ» 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ 

ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ ɤɚɮɟɞɪɵ Ɇȿɇ ɋɩɢɰɵɧ ȼ. ȼ. 
Ʉɚɧɞɢɞɚɬ 

ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɧɚɭɤ 

  

 
ɉɨ ɪɚɡɞɟɥɭ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ ɤɚɮɟɞɪɵ ɗȻɀ ɉɭɫɬɨɜɨɣɬɨɜɚ Ɇ. ɂ. 
Ʉɚɧɞɢɞɚɬ 

ɯɢɦɢɱɟɫɤɢɯ 
ɧɚɭɤ 

  

 
ȾɈɉɍɋɌɂɌɖ Ʉ ɁȺɓɂɌȿ: 

Ɂɚɜ. ɤɚɮɟɞɪɨɣ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ ɤɚɮɟɞɪɵ ɋɍɆ Ƚɭɛɢɧ ȼ. ȿ. 
Ʉɚɧɞɢɞɚɬ 

ɬɟɯɧɢɱɟɫɤɢɯ 
ɧɚɭɤ 

  

 
 
 

 
Ɍɨɦɫɤ – 2017 ɝ. 
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ɉɅȺɇɂɊɍȿɆɕȿ ɊȿɁɍɅɖɌȺɌɕ ɈȻɍɑȿɇɂə ɉɈ ɈɈɉ 

Ʉɨɞ 
ɪɟɡɭɥɶɬɚɬɚ 

Ɋɟɡɭɥɶɬɚɬ ɨɛɭɱɟɧɢɹ 
(ɜɵɩɭɫɤɧɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɝɨɬɨɜ) 

ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ 
Ɋ1 Ⱦɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɛɚɡɨɜɵɟ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɟ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ 

ɞɥɹ ɪɟɲɟɧɢɹ ɧɚɭɱɧɵɯ ɢ ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ ɚɧɚɥɢɡɚ, ɫɢɧɬɟɡɚ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ. ɍɦɟɬɶ ɫɨɱɟɬɚɬɶ ɬɟɨɪɢɸ, 
ɩɪɚɤɬɢɤɭ ɢ ɦɟɬɨɞɵ ɞɥɹ ɪɟɲɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ, ɢ ɩɨɧɢɦɚɬɶ ɨɛɥɚɫɬɶ ɢɯ 
ɩɪɢɦɟɧɟɧɢɹ 

Ɋ2 ɂɦɟɬɶ ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɶ ɨ ɩɟɪɟɞɨɜɨɦ ɨɬɟɱɟɫɬɜɟɧɧɨɦ ɢ ɡɚɪɭɛɟɠɧɨɦ ɨɩɵɬɟ ɜ 
ɨɛɥɚɫɬɢ ɬɟɨɪɢɢ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ. 

Ɋ3 ɉɪɢɦɟɧɹɬɶ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ, ɮɨɪɦɭɥɢɪɨɜɚɧɢɹ ɢ 
ɪɟɲɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ, ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɞɨɜɵɯ ɧɚɭɱɧɨ–ɬɟɯɧɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɢ 
ɞɨɫɬɢɠɟɧɢɣ ɦɢɪɨɜɨɝɨ ɭɪɨɜɧɹ, ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɢ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ.  

Ɋ4 ɍɦɟɬɶ ɜɵɛɢɪɚɬɶ ɢ ɩɪɢɦɟɧɹɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢ 
ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɢ ɨɛɨɫɧɨɜɵɜɚɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɪɟɲɟɧɢɣ. 

Ɋ5 ɍɦɟɬɶ ɧɚɯɨɞɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɥɢɬɟɪɚɬɭɪɭ, ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɞɪɭɝɢɟ 
ɢɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜ.  

Ɋ6 ɍɦɟɬɶ ɩɥɚɧɢɪɨɜɚɬɶ ɢ ɩɪɨɜɨɞɢɬɶ ɷɤɫɩɟɪɢɦɟɧɬ, ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɢ 
ɢɯ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɜɟɞɟɧɢɹ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ 
ɨɛɥɚɫɬɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ. 

Ɋ7 ɍɦɟɬɶ ɜɵɛɢɪɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɞɯɨɞɹɳɟɟ ɩɪɨɝɪɚɦɦɧɨ–ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɳɟɧɢɟ ɢ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ.  

ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ 
Ɋ8 ȼɥɚɞɟɬɶ ɢɧɨɫɬɪɚɧɧɵɦ ɹɡɵɤɨɦ ɧɚ ɭɪɨɜɧɟ, ɩɨɡɜɨɥɹɸɳɟɦ ɪɚɛɨɬɚɬɶ ɜ 

ɢɧɬɟɪɧɚɰɢɨɧɚɥɶɧɨɣ ɫɪɟɞɟ ɫ ɩɨɧɢɦɚɧɢɟɦ ɤɭɥɶɬɭɪɧɵɯ, ɹɡɵɤɨɜɵɯ ɢ 
ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɡɥɢɱɢɣ.  

Ɋ9 ɗɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɜ ɤɚɱɟɫɬɜɟ ɱɥɟɧɚ ɢ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɝɪɭɩɩɵ ɫ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɡɚ ɪɢɫɤɢ ɢ ɪɚɛɨɬɭ ɤɨɥɥɟɤɬɢɜɚ ɩɪɢ ɪɟɲɟɧɢɢ 
ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ, ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɩɪɢ ɷɬɨɦ 
ɝɨɬɨɜɧɨɫɬɶ ɫɥɟɞɨɜɚɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɷɬɢɤɟ ɢ ɧɨɪɦɚɦ  

Ɋ10 ɂɦɟɬɶ ɲɢɪɨɤɭɸ ɷɪɭɞɢɰɢɸ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɧɚɧɢɟ ɢ ɩɨɧɢɦɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɢ ɩɨɥɢɬɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ, ɜɨɩɪɨɫɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ 
ɡɞɨɪɨɜɶɹ ɫɨɬɪɭɞɧɢɤɨɜ, ɸɪɢɞɢɱɟɫɤɢɯ ɚɫɩɟɤɬɨɜ, ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ 
ɢɧɠɟɧɟɪɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɜɥɢɹɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ ɧɚ ɫɨɰɢɚɥɶɧɵɣ 
ɤɨɧɬɟɤɫɬ ɢ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ɋ11 ɉɨɧɢɦɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢ ɭɦɟɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɭɱɢɬɶɫɹ ɢ ɩɨɜɵɲɚɬɶ 
ɤɜɚɥɢɮɢɤɚɰɢɸ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɇȺɐɂɈɇȺɅɖɇɕɃ ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɂɃ 

ɌɈɆɋɄɂɃ ɉɈɅɂɌȿɏɇɂɑȿɋɄɂɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɂɧɫɬɢɬɭɬ ɤɢɛɟɪɧɟɬɢɤɢ 
ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 15.03.04 «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ» 
Ʉɚɮɟɞɪɚ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɦɟɯɚɬɪɨɧɢɤɢ 

 
ɍɌȼȿɊɀȾȺɘ: 
Ɂɚɜ. ɤɚɮɟɞɪɨɣ  
__________ ______   Ƚɭɛɢɧ ȼ. ȿ. 
   (ɉɨɞɩɢɫɶ)       (Ⱦɚɬɚ)           (Ɏ.ɂ.Ɉ.) 
 

ɁȺȾȺɇɂȿ 
ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ȼ ɮɨɪɦɟ: 
  ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

 
ɋɬɭɞɟɧɬɭ: 

Ƚɪɭɩɩɚ ɎɂɈ 

8Ɍ31 Ɇɟɞɜɟɞɟɜɭ Ⱥɥɟɤɫɚɧɞɪɭ ɋɟɪɝɟɟɜɢɱɭ 
 
Ɍɟɦɚ ɪɚɛɨɬɵ:  

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɛɥɨɤɚ ɮɚɤɟɥɶɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɞɢɪɟɤɬɨɪɚ (ɞɚɬɚ, ɧɨɦɟɪ)   

  ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ:   

 
ɌȿɏɇɂɑȿɋɄɈȿ ɁȺȾȺɇɂȿ: 

  ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɛɨɬɟ  

 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɭɫɬɚɧɨɜɤɚ 
ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɦɨɞɟɪɧɢɡɚɰɢɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɛɥɨɤɚ ɮɚɤɟɥɶɧɵɯ 
ɫɟɩɚɪɚɬɨɪɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ɋɟɠɢɦ ɪɚɛɨɬɵ: ɧɟɩɪɟɪɵɜɧɵɣ. 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ⱥɋɍ Ɍɉ ɜɤɥɸɱɚɟɬ ɬɪɢ 

ɭɪɨɜɧɹ: ɩɨɥɟɜɨɣ ɭɪɨɜɟɧɶ, ɤɨɧɬɪɨɥɥɟɪɧɵɣ 
ɭɪɨɜɟɧɶ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ 
ɭɪɨɜɟɧɶ. 
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ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɜɨɩɪɨɫɨɜ  

 

Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 
1. Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ⱥɋ; 
2. Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ; 
3. Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ Ⱥɋ; 
4. ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ Ⱥɋ; 
5. Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ ɜɧɟɲɧɢɯ 

ɩɪɨɜɨɞɨɤ; 
6. Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ Ⱥɋ; 
7. Ɋɚɡɪɚɛɨɬɤɚ ɷɤɪɚɧɧɵɯ ɮɨɪɦ Ⱥɋ; 
8. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 

 

1. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨ ȽɈɋɌ 
21.408–2013; 

2. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ; 
3. ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɜɧɟɲɧɢɯ ɩɪɨɜɨɞɨɤ; 
4. ɋɯɟɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ; 
5. ɗɤɪɚɧɧɚɹ ɮɨɪɦɚ; 
6. Ⱦɟɪɟɜɨ ɷɤɪɚɧɧɵɯ ɮɨɪɦ; 
7. Ⱥɥɝɨɪɢɬɦ ɩɭɫɤɚ ɫɢɫɬɟɦɵ ɜɵɜɟɞɟɧɢɹ ɬɭɪɛɢɧɵ ɧɚ 

ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ; 
8. Ⱥɥɝɨɪɢɬɦ ɨɫɬɚɧɨɜɚ ɫɢɫɬɟɦɵ ɜɵɜɟɞɟɧɢɹ ɬɭɪɛɢɧɵ 

ɧɚ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ; 
Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨ 
ANSI/ISA-S 5.1–2009;  

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
Ɋɚɡɞɟɥ Ʉɨɧɫɭɥɶɬɚɧɬ 

Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, 
ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 

ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ 
ɋɩɢɰɵɧ ȼɥɚɞɢɫɥɚɜ ȼɥɚɞɢɦɢɪɨɜɢɱ 

ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɉɭɫɬɨɜɨɣɬɨɜɚ Ɇɚɪɢɧɚ ɂɝɨɪɟɜɧɚ 
 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ 

 

 
Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɪɭɤɨɜɨɞɢɬɟɥɶ: 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ 
ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 
ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱥɫɫɢɫɬɟɧɬ ɤɚɮɟɞɪɵ 
ɋɍɆ 

Ȼɟɪɱɭɤ Ⱦɟɧɢɫ 
ɘɪɶɟɜɢɱ 

 
 
 

  

 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 

Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

8Ɍ31 Ɇɟɞɜɟɞɟɜ Ⱥɥɟɤɫɚɧɞɪ ɋɟɪɝɟɟɜɢɱ   
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Ɋɟɮɟɪɚɬ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ 107 ɫɬɪɚɧɢɰ 

ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, 29 ɬɚɛɥɢɰ, 24 ɪɢɫɭɧɤɚ, 1 ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɢɡ 43 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɛɥɨɤ ɮɚɤɟɥɶɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ 

ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɦɨɞɟɪɧɢɡɚɰɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɛɥɨɤɚ 

ɮɚɤɟɥɶɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɧɨɣ 

ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɅɄ, ɧɚ ɨɫɧɨɜɟ ɜɵɛɪɚɧɧɨɣ SCADA-

ɫɢɫɬɟɦɵ. 

ȼ ɞɚɧɧɨɣ ȼɄɊ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɧɚ ɛɚɡɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ Siemens, ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ SCADA-ɫɢɫɬɟɦɵ TIA Portal. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɧɚ ɍɄɉȽ ɜ ɫɢɫɬɟɦɚɯ 

ɤɨɧɬɪɨɥɹ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɛɨɪɚ ɞɚɧɧɵɯ ɧɚ ɪɚɡɥɢɱɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 

ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɫɨɤɪɚɬɢɬɶ ɱɢɫɥɨ ɚɜɚɪɢɣ. 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɟɪɟɱɟɧɶ ɤɥɸɱɟɜɵɯ ɫɥɨɜ: ɍɋɌȺɇɈȼɄȺ 

ɄɈɆɉɅȿɄɋɇɈɃ ɉɈȾȽɈɌɈȼɄɂ ȽȺɁȺ; ɎȺɄȿɅɖɇɕɃ ɋȿɉȺɊȺɌɈɊ 

ȼɕɋɈɄɈȽɈ ȾȺȼɅȿɇɂə; ȻɅɈɄ ɋȿɉȺɊȺɐɂɂ; 

ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇȺə ɋɂɋɌȿɆȺ ɍɉɊȺȼɅȿɇɂə; ɉɂȾ-

ɊȿȽɍɅəɌɈɊ; ɉɊɈȽɊȺɆɆɂɊɍȿɆɕɃ ɅɈȽɂɑȿɋɄɂɃ ɄɈɇɌɊɈɅɅȿɊ; 

SCADA-ɋɂɋɌȿɆȺ. 

.  
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Ƚɥɨɫɫɚɪɢɣ 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ – ɤɨɦɩɥɟɤɫ ɚɩɩɚɪɚɬɧɵɯ ɢ 

ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ 

ɩɪɨɰɟɫɫɚɦɢ ɜ ɪɚɦɤɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɂɧɬɟɪɮɟɣɫ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɪɟɞɫɬɜ (ɩɪɨɝɪɚɦɦɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, 

ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ) ɢ ɩɪɚɜɢɥ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ 

ɪɚɡɥɢɱɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɦɟɠɞɭ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 

ɢɥɢ ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ ɫɢɫɬɟɦɨɣ. 

Ɇɧɟɦɨɫɯɟɦɚ – ɷɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɜ 

ɭɩɪɨɳɟɧɧɨɦ ɜɢɞɟ ɧɚ ɷɤɪɚɧɟ ȺɊɆ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ – ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨɩɟɪɚɰɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ ɪɚɛɨɬ. 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ – ɧɚɛɨɪ ɡɧɚɱɢɦɵɯ 

ɪɟɲɟɧɢɣ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɉɈ, ɧɚɛɨɪ ɫɬɪɭɤɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ 

ɢɧɬɟɪɮɟɣɫɨɜ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɤɨɦɩɨɧɭɟɬɫɹ Ⱥɋ. 

SCADA – ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɜ ɪɟɚɥɶɧɨɦ 

ɜɪɟɦɟɧɢ ɢ ɫɛɨɪɚ ɞɚɧɧɵɯ 

ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɥɟɪ – ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ 

ɤɨɦɩɶɸɬɟɪɢɡɢɪɨɜɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ.  

ɈɊɋ-ɫɟɪɜɟɪ – ɷɬɨ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɛɨɪɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɫ ɨɛɴɟɤɬɨɜ ɢ 

ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɷɬɢɯ ɞɚɧɧɵɯ ɫɢɫɬɟɦɚɦ ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ ɩɨ ɩɪɨɬɨɤɨɥɚɦ ɈɊɋ. 

Ⱦɢɫɩɟɬɱɟɪɫɤɢɣ ɩɭɧɤɬ – ɰɟɧɬɪ ɫɢɫɬɟɦɵ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 

ɝɞɟ ɫɨɫɪɟɞɨɬɨɱɢɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɫɬɨɹɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɰɟɫɫɨɦ – ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɦɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ.  
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ȼɜɟɞɟɧɢɟ 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɟɪɟɞɚɱɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɭɧɤɰɢɣ, 

ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬ ɱɟɥɨɜɟɤɚ ɫɩɟɰɢɚɥɶɧɨɦɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ 

ɫɛɨɪ, ɪɟɝɢɫɬɪɚɰɢɸ, ɩɟɪɟɞɚɱɭ, ɨɛɪɚɛɨɬɤɭ ɢ ɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ. 

ɋɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɤɨɧɤɪɟɬɧɨɣ ɮɭɧɤɰɢɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɨɩɟɪɚɬɢɜɧɨ ɪɟɝɭɥɢɪɭɸɬ ɪɚɛɨɬɭ 

ɦɟɯɚɧɢɡɦɨɜ ɩɪɢ ɷɬɨɦ ɭɫɬɪɚɧɹɹ ɨɬɤɥɨɧɟɧɢɹ ɜ ɪɟɠɢɦɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ ɢ ɬ.ɞ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɢɦɟɸɬ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɪɨɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ, ɢɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɸɬ ɧɟɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɱɚɫɬɢ ɍɄɉȽ, 

ɬɚɤɢɟ ɤɚɤ ɮɚɤɟɥɶɧɵɟ ɫɟɩɚɪɚɬɨɪɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɦ ɧɟɨɛɯɨɞɢɦɚ 

ɦɨɞɟɪɧɢɡɚɰɢɹ.  

ɐɟɥɶɸ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 

ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɢɩɨɜɵɦ ɛɥɨɤɨɦ ɮɚɤɟɥɶɧɵɯ 

ɫɟɩɚɪɚɬɨɪɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. ɇɚ 

ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɭɠɧɨ ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ ɩɪɢ ɪɚɛɨɬɟ ɨɛɴɟɤɬɚ. ɉɨɫɥɟ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɬɪɟɛɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ 

ɬɪɟɛɭɟɦɵɦ ɩɚɪɚɦɟɬɪɚɦ (ɧɚɞɟɠɧɨɫɬɶ, ɬɨɱɧɨɫɬɶ, ɰɟɧɚ ɢ ɩɪɨɱɟɟ). Ɉɞɧɢɦ ɢɡ 

ɷɬɚɩɨɜ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ, ɨɫɧɨɜɧɵɦ ɢɡ 

ɧɢɯ ɹɜɥɹɟɬɫɹ ɚɥɝɨɪɢɬɦ ɡɚɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ ɞɪɟɧɚɠɧɵɯ ɧɚɫɨɫɨɜ. 

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɷɤɪɚɧɧɵɯ ɮɨɪɦ (ɦɧɟɦɨɫɯɟɦ), 

ɝɞɟ ɛɭɞɟɬ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɬɨɛɪɚɠɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɰɟɫɫɚɯ, 

ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ.  
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1 Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 

1.1 Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɢ ɰɟɥɢ ɫɨɡɞɚɧɢɹ Ⱥɋɍ Ɍɉ 

ɋɢɫɬɟɦɚ ɫɨɡɞɚɟɬɫɹ ɫ ɰɟɥɶɸ: 

 Ɉɛɟɫɩɟɱɟɧɢɟ ɜɵɫɨɤɢɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɡɚ ɫɱɟɬ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɨɞɞɟɪɠɚɧɢɹ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 

ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɚɦɤɚɯ ɡɚɞɚɧɧɵɯ 

ɩɥɚɧɨɜɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ; 

 Ɉɛɟɫɩɟɱɟɧɢɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ; 

 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɟɪɟɞɚɱɢ ɬɨɱɧɨɣ, ɞɨɫɬɨɜɟɪɧɨɣ ɢ ɨɩɟɪɚɬɢɜɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ; 

 ɍɦɟɧɶɲɟɧɢɟ ɬɪɭɞɨɡɚɬɪɚɬ ɨɩɟɪɚɬɢɜɧɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ 

ɩɟɪɫɨɧɚɥɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɮɭɧɤɰɢɣ ɤɨɧɬɪɨɥɹ ɢ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; 

 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɡɚɳɢɬɚ ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ ɚɜɚɪɢɣɧɵɯ 

ɫɢɬɭɚɰɢɹɯ ɡɚ ɫɱёɬ ɫɨɛɥɸɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ 

ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɨɤ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ 

ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɚɧɚɥɢɡɚ ɢɯ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. 

Ɂɚɞɚɱɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ: 

 ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ; 

 ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢ ɪɭɱɧɨɦ ɪɟɠɢɦɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɨɛɴɟɤɬɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɫɢɫɬɟɦɭ; 

 ɨɛɟɫɩɟɱɟɧɢɟ ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɣ ɨɫɬɚɧɨɜɤɢ ɞɥɹ ɤɨɧɬɪɨɥɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɚɜɚɪɢɣɧɵɯ ɛɥɨɤɢɪɨɜɨɤ/ɨɬɤɥɸɱɟɧɢɣ; 

 ɫɛɨɪ ɢ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ɤɨɧɬɪɨɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ; 
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 ɭɩɪɚɜɥɟɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɩɟɪɚɬɨɪɵ 

Ⱥɋɍ; 

 ɜɵɜɨɞ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɧɚ 

ɦɧɟɦɨɫɯɟɦɚɯ ɧɚ ɞɢɫɩɥɟɣ ɨɩɟɪɚɬɨɪɚ Ⱥɋɍ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, 

ɨɬɨɛɪɚɠɟɧɢɟ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ; 

 1.2 ɇɚɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ 

ɍɫɬɚɧɨɜɤɚ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ (ɍɄɉȽ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɫɢɫɬɟɦɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɛɨɪ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɛɪɚɛɨɬɤɭ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɢ ɤɨɧɞɟɧɫɚɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɪɨɫɫɢɣɫɤɢɯ 

ɨɬɪɚɫɥɟɜɵɯ ɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɍɄɉȽ 

ɫɥɭɠɢɬ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɩɨɥɭɱɟɧɧɵɣ ɢɡ ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɯ ɢ ɝɚɡɨɜɵɯ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 

ɋɟɩɚɪɚɬɨɪ ɮɚɤɟɥɶɧɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɚ ɨɬ ɤɚɩɟɥɶɧɨɣ 

ɠɢɞɤɨɫɬɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɮɚɤɟɥɶɧɵɣ ɤɨɥɥɟɤɬɨɪ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɢ ɩɪɨɞɭɜɤɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

Ɉɧ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɮɚɤɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɨɛɭɫɬɪɨɣɫɬɜɟ ɝɚɡɨɜɵɯ, 

ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɯ ɢ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɚ ɬɚɤɠɟ ɝɚɡɨ- ɢ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ[1]. 

1.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

ȼ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɚɬɱɢɤɢ ɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɭɫɥɨɜɢɹɦ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɜɧɟɲɧɢɟ ɱɚɫɬɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɭ ɨɬ ɫɥɭɱɚɣɧɵɯ 

ɩɪɢɤɨɫɧɨɜɟɧɢɣ ɢ ɢɦɟɬɶ ɡɚɡɟɦɥɟɧɢɟ.  

Ʉɨɦɩɥɟɤɫ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɬɪɨɟɧɢɟ 

ɬɪɟɯɭɪɨɜɧɟɜɨɣ ɫɢɫɬɟɦɵ ɢ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ: 
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 ɞɚɬɱɢɤɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɩɪɢ ɷɬɨɦ ɩɨɥɟɜɵɟ 

ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɬɚɧɞɚɪɬɧɵɣ ɫɢɝɧɚɥ ɧɚ ɜɵɯɨɞɟ 

4…20 ɦȺ, ɢɦɟɬɶ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɧɟ ɦɟɧɟɟ IP56, ɚ ɬɚɤɠɟ ɤɨɪɪɟɤɬɧɨ 

ɪɚɛɨɬɚɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɬ -40ɨɋ ɞɨ +50ɨɋ; 

 ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɤɨɧɬɪɨɥɥɟɪɵ; 

 ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɧɚ ɛɚɡɟ ɩɟɪɫɨɧɚɥɶɧɨɝɨ 

ɤɨɦɩɶɸɬɟɪɚ ɫ ɦɨɧɢɬɨɪɨɦ, ɤɥɚɜɢɚɬɭɪɨɣ ɢ ɩɟɱɚɬɚɸɳɢɦ 

ɭɫɬɪɨɣɫɬɜɨɦ; 

ȼɫɟ ɞɚɬɱɢɤɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɨɣɱɢɜɵɦɢ 

ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ 

ɩɨɠɚɪɨ- ɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ.  

1.4 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɢ ɭɧɢɮɢɤɚɰɢɢ 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɜɯɨɞɧɵɟ ɢ 

ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ, ɬ.ɟ. ɢɦɟɬɶ ɜɧɭɬɪɢ ɫɟɛɹ ɟɞɢɧɨɨɛɪɚɡɢɟ ɬɢɩɨɜɵɯ ɫɢɝɧɚɥɨɜ, 

ɧɨ ɩɪɢ ɷɬɨɦ ɫɨɯɪɚɧɹɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɬɶ ɭɧɢɜɟɪɫɚɥɶɧɨɣ. 

ȼ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɢɝɧɚɥɵ: 

 ɚɧɚɥɨɝɨɜɵɟ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɫ ɬɨɤɨɜɵɦɢ 

ɡɧɚɱɟɧɢɹɦɢ 4…20ɦȺ; 

 ɞɢɫɤɪɟɬɧɵɟ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ 24ȼ. 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶ ɢɧɬɟɪɮɟɣɫɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ RS – 485 ɫ ɩɪɨɬɨɤɨɥɨɦ Modbus RTU, ɚ ɬɚɤɠɟ ɢɧɬɟɪɮɟɣɫ 

Ethernet ɞɥɹ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɢ SCADA  

ɫɢɫɬɟɦɨɣ. 

1.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ɮɚɤɟɥɶɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ 

ɨɛɹɡɚɬɟɥɶɧɵɯ ɢ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɤ ɢɫɩɨɥɧɟɧɢɸ ɞɟɣɫɬɜɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɨɛɟɫɩɟɱɟɧɢɟ ɟɞɢɧɫɬɜɚ ɢ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ, ɩɨɜɵɲɟɧɢɟ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɢɫɬɟɦɵ  
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Ɍɪɟɛɭɟɦɵɟ ɧɨɪɦɵ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 – Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɡɦɟɪɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ 
ɇɨɪɦɚ ɩɨɝɪɟɲɧɨɫɬɢ 

(ɧɟ ɛɨɥɟɟ) 

1 Ɍɟɦɩɟɪɚɬɭɪɚ ± 0,5% 

2 Ⱦɚɜɥɟɧɢɟ ± 1% 

3 ɍɪɨɜɟɧɶ ± 0,5% 

 

1.6 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɫɨɧɚɥɭ 

 ɉɟɪɫɨɧɚɥ Ⱥɋɍ Ɍɉ ɍɄɉȽ ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɤɚɬɟɝɨɪɢɢ: 

 Ɉɩɟɪɚɬɢɜɧɵɣ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ) ɩɟɪɫɨɧɚɥ; 

 Ɉɛɫɥɭɠɢɜɚɸɳɢɣ (ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ) ɩɟɪɫɨɧɚɥ. 

 Ɉɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ  ɩɟɪɫɨɧɚɥ, ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɬ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɭɱɚɫɬɢɟ ɜ ɭɩɪɚɜɥɟɧɢɢ ɬɟɯ. ɩɪɨɰɟɫɫɨɦ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ  

ɨɩɟɪɚɬɨɪ. Ʉɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ ɜ ɨɩɟɪɚɬɢɜɧɨɦ ɩɟɪɫɨɧɚɥɟ ɢ ɢɯ ɤɜɚɥɢɮɢɤɚɰɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ ɭɫɬɚɜɨɦ ɩɪɟɞɩɪɢɹɬɢɹ. 

 Ʉ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨɬɧɨɫɹɬɫɹ ɥɢɰɚ, ɤɨɬɨɪɵɟ 

ɨɬɜɟɬɫɬɜɟɧɧɵ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɫɢɫɬɟɦɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɂɧɫɬɪɭɤɰɢɟɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ, 

ɩɪɨɜɨɞɹɬ ɬɟɤɭɳɢɟ ɢ ɩɥɚɧɨɜɵɟ ɪɟɦɨɧɬɵ. Ʉɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɩɟɪɫɨɧɚɥɟ ɢ ɢɯ ɤɜɚɥɢɮɢɤɚɰɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ 

ɭɫɬɚɜɨɦ ɩɪɟɞɩɪɢɹɬɢɹ. 

1.7 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɢ ɢɧɮɨɪɦɚɰ. ɨɛɟɫɩɟɱɟɧɢɸ 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ Ⱥɋɍ Ɍɉ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɮɭɧɤɰɢɣ ɫɢɫɬɟɦɵ, ɪɟɚɥɢɡɭɟɦɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɚ ɬɚɤɠɟ ɢɦɟɬɶ ɫɪɟɞɫɬɜɚ ɨɪɝɚɧɢɡɚɰɢɢ ɜɫɟɯ 

ɬɪɟɛɭɟɦɵɯ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɩɨɡɜɨɥɹɸɳɢɟ ɫɜɨɟɜɪɟɦɟɧɧɨ 

ɜɵɩɨɥɧɹɬɶ ɜɫɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɮɭɧɤɰɢɢ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ⱥɋɍ Ɍɉ. 
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ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɞɨɥɠɧɨ 

ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ[1]: 

 ɫɢɫɬɟɦɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ - ɨɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ; 

 ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ; 

 ɨɛɳɟɟ ɩɪɢɤɥɚɞɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ; 

 ɫɩɟɰɢɚɥɶɧɨɟ ɩɪɢɤɥɚɞɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɨɟ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 

 ɨɛɪɚɛɨɬɤɚ ɢ ɯɪɚɧɟɧɢɟ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɟɪɟɦɟɧɧɵɯ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɫɢɫɬɟɦɭ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɩɪɨɫɚ 

ɞɚɬɱɢɤɨɜ ɢ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ; 

 ɫɨɡɞɚɧɢɟ ɪɚɫɩɪɟɞɟɥёɧɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɭɩɚ ɤ 

ɧɟɣ; 

 ɨɬɨɛɪɚɠɟɧɢɟ ɦɧɟɦɨɫɯɟɦ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɝɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɪɟɞɫɬɜ ɄɂɉɢȺ, ɢ ɨɬɨɛɪɚɠɚɸɬ ɫɬɪɭɤɬɭɪɭ 

ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬɵ, ɢ ɢɯ ɫɨɫɬɨɹɧɢɟ; 

 ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɪɚɦɤɚɯ ɪɚɫɩɪɟɞɟɥёɧɧɨɣ ɫɢɫɬɟɦɵ 

ɩɨɫɪɟɞɫɬɜɨɦ ɛɚɡɵ ɞɚɧɧɵɯ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɞɨɫɬɭɩ ɤ ɞɚɧɧɵɦ ɫ 

ɥɨɤɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ. 

 ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 

 ɫɨɡɞɚɧɢɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɨɬɱɟɬɨɜ 

(ɪɚɩɨɪɬɨɜ, ɩɪɨɬɨɤɨɥɨɜ). 
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2 Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 

2.1 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ Ɏɋ ɩɪɢɜɟɞɟɧɚ ɜ ɚɥɶɛɨɦɟ ɫɯɟɦ (ɉɪɢɥɨɠɟɧɢɟ 

Ⱥ). 

Ɏɚɤɟɥɶɧɵɟ ɫɟɩɚɪɚɬɨɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɚ ɨɬ ɤɚɩɟɥɶɧɨɣ 

ɠɢɞɤɨɫɬɢ (ɤɨɧɞɟɧɫɚɬɚ), ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɠɢɞɤɨɫɬɧɵɯ ɩɪɨɛɨɤ, 

ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

«Ɏɚɤɟɥɶɧɵɟ ɫɟɩɚɪɚɬɨɪɵ ɹɜɥɹɸɬɫɹ ɱɚɫɬɶɸ ɮɚɤɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, 

ɤɨɬɨɪɚɹ ɭɱɚɫɬɜɭɟɬ ɜ ɩɨɞɝɨɬɨɜɤɟ ɝɚɡɚ. Ʉɚɱɟɫɬɜɨ ɮɚɤɟɥɶɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 

ɡɚɜɢɫɢɬ ɨɬ ɝɪɚɦɨɬɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɍɫɬɪɨɣɫɬɜɨ ɞɨɥɠɧɨ ɨɛɥɚɞɚɬɶ 

ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɬ.ɤ. ɨɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɚɛɨɬɟ ɫ ɚɝɪɟɫɫɢɜɧɵɦɢ ɢ 

ɤɨɪɪɨɡɢɨɧɧɵɦɢ ɫɪɟɞɚɦɢ. ɉɨ ɮɨɪɦɟ ɚɩɩɚɪɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɨɫɧɚɳɟɧɧɨɟ ɫɟɬɱɚɬɵɦɢ 

ɧɚɫɚɞɤɚɦɢ (ɭɝɨɥɤɨɜɵɦɢ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦɢ)» [2]. 

ȼ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ ɞɜɢɠɟɧɢɟ ɝɚɡɚ ɨɛɵɱɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɛɥɚɝɨɞɚɪɹ ɬɚɧɝɟɧɰɢɚɥɶɧɨɦɭ ɜɜɨɞɭ. Ƚɚɡ ɫ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɩɨɫɬɭɩɚɟɬ 

ɜɧɭɬɪɶ ɫɨɫɭɞɚ ɚɩɩɚɪɚɬɚ, ɩɨɫɥɟ ɱɟɝɨ ɤɚɩɥɢ ɩɪɢɠɢɦɚɸɬɫɹ ɤ ɩɟɪɢɮɟɪɢɢ ɫɨɫɭɞɚ 

ɢ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɨɛɫɬɜɟɧɧɨɣ ɬɹɠɟɫɬɢ ɨɩɭɫɤɚɸɬɫɹ ɜɧɢɡ. ȼɨɡɞɭɯ (ɝɚɡ) ɩɨ 

ɫɩɟɰɢɚɥɶɧɵɦ ɤɚɧɚɥɚɦ ɩɨɞɧɢɦɚɟɬɫɹ ɜɜɟɪɯ. ɀɢɞɤɨɫɬɶ, ɱɬɨ ɨɬɞɟɥɢɥɚɫɶ, 

ɫɨɛɢɪɚɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɪɟɧɚɠɧɭɸ ɟɦɤɨɫɬɶ. Ɉɱɢɳɟɧɧɵɣ 

ɝɚɡ ɩɨɞɚɟɬɫɹ ɧɚ ɮɚɤɟɥ[3]. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɦɚɬɟɪɢɚɥ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɥɫɹ ɩɨ ɫɟɱɟɧɢɢ. 

Ⱥɩɩɚɪɚɬɚ, ɫɟɩɚɪɚɬɨɪ ɮɚɤɟɥɶɧɵɣ ɨɫɧɚɳɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ ɭɝɥɨɜɨɣ ɧɚɫɚɞɤɨɣ. 

ȼ ɞɚɧɧɨɣ ɫɟɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɜɢɱɧɨɟ ɨɬɞɟɥɟɧɢɟ ɝɚɡɚ 

ɢ ɠɢɞɤɨɫɬɢ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ ɨɬɞɟɥɟɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɟɤɰɢɢ 

ɜɬɨɪɢɱɧɨɣ ɫɟɩɚɪɚɰɢɢ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɟɬɱɚɬɭɸ ɧɚɫɚɞɤɭ. 

Ɏɚɤɟɥɶɧɵɣ ɫɟɩɚɪɚɬɨɪ ɨɫɧɚɳɚɟɬɫɹ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɲɬɭɰɟɪɚɦɢ 

ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɥɸɤɨɦ-ɥɚɡɨɦ, ɤɨɬɨɪɵɣ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɚɩɩɚɪɚɬ ɛɵɥɨ ɭɞɨɛɧɟɟ ɨɛɫɥɭɠɢɜɚɬɶ, ɚ ɬɚɤɠɟ 

ɞɪɟɧɚɠɧɵɦɢ ɤɚɧɚɥɚɦɢ ɢ ɲɬɭɰɟɪɚɦɢ ɞɥɹ ɜɵɜɨɞɚ ɢ ɜɜɨɞɚ ɠɢɞɤɨɫɬɢ. 
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ȼ ɤɚɱɟɫɬɜɟ ɮɚɤɟɥɶɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɟɩɚɪɚɬɨɪ ɮɚɤɟɥɶɧɵɣ 

ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 6ɋ-5 ɫ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ ɞɨ 0,6 Ɇɉɚ, ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɨɬ -50°ɋ ɞɨ +50°ɋ. 

 

2.2 ȼɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ Ⱥɋ 

Ɉɫɧɨɜɨɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɚɪɯɢɬɟɤɬɭɪɵ Ⱥɋ ɹɜɥɹɟɬɫɹ ɩɪɨɮɢɥɶ. ɉɪɨɮɢɥɶ 

– ɷɬɨ ɧɚɛɨɪ ɫɬɚɧɞɚɪɬɨɜ, ɤɨɬɨɪɵɣ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɪɟɲɟɧɢɟ ɤɨɧɤɪɟɬɧɵɯ 

ɡɚɞɚɱ. 

ɐɟɥɶɸ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɮɢɥɹ ɹɜɥɹɟɬɫɹ: 

 ɭɦɟɧɶɲɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɪɨɟɤɬɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɵ;  

 ɭɜɟɥɢɱɟɧɢɟ ɤɚɱɟɫɬɜɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ;  

 ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɫɢɫɬɟɦɵ;  

 ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɢɧɬɟɝɪɚɰɢɹ ɡɚɞɚɱ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ.  

Ʉɚɠɞɵɣ ɩɪɨɮɢɥɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɫɨɞɟɪɠɢɬ 

ɧɢɠɟɭɤɚɡɚɧɧɵɟ ɝɪɭɩɩɵ Д2]: 

 ɩɪɢɤɥɚɞɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ;  

 ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ;  

 ɡɚɳɢɬɚ ɢɧɮɨɪɦɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ; 

 ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ.  

Ⱦɥɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɭɞɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɟɟ: 

 ɩɪɢɤɥɚɞɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ: TIA Portal (SCADA 

ɫɢɫɬɟɦɚ); 

 ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ: Ɉɋ Windows 7; 

 ɡɚɳɢɬɚ ɢɧɮɨɪɦɚɰɢɢ: ɫɬɚɧɞɚɪɬɧɵɟ ɫɪɟɞɫɬɜɚ Windows; 



18 

 

2.3 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ⱥɋ 

Ɉɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɮɚɤɟɥɶɧɵɣ ɫɟɩɚɪɚɬɨɪ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɌɁ ɪɚɡɪɚɛɨɬɚɟɦ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ȼ 

ɫɟɩɚɪɚɬɨɪɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɦɟɪ ɭɪɨɜɧɹ ɤɨɧɞɟɧɫɚɬɚ, ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ, 

ɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ – ɞɚɜɥɟɧɢɹ ɧɚ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

ɂɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɹɜɥɹɸɬɫɹ ɤɥɚɩɚɧɵ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ, ɚ 

ɬɚɤɠɟ ɧɚɫɨɫɵ ɫ ɩɪɢɜɨɞɨɦ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. 

ɋɩɟɰɢɮɢɤɚ ɤɚɠɞɨɣ ɤɨɧɤɪɟɬɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɢɫɩɨɥɶɡɭɟɦɨɣ ɧɚ ɤɚɠɞɨɦ ɭɪɨɜɧɟ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɣ ɩɥɚɬɮɨɪɦɨɣ [1]. 

Ɍɪɟɯɭɪɨɜɧɟɜɚɹ ɫɬɪɭɤɬɭɪɚ Ⱥɋ ɩɪɢɜɟɞɟɧɚ ɜ ɚɥɶɛɨɦɟ ɫɯɟɦ (ɉɪɢɥɨɠɟɧɢɟ Ⱦ). 

ɇɢɠɧɢɣ (ɩɨɥɟɜɨɣ) ɭɪɨɜɟɧɶ ɫɨɫɬɨɢɬ ɢɡ ɩɟɪɜɢɱɧɵɯ ɞɚɬɱɢɤɨɜ (ɨɞɢɧ 

ɭɪɨɜɧɟɦɟɪ, ɞɜɚ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ,  ɬɪɢ ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ) ɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɤɥɚɩɚɧɚ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ, ɧɚɫɨɫ). 

ɋɪɟɞɧɢɣ (ɤɨɧɬɪɨɥɥɟɪɧɵɣ) ɭɪɨɜɟɧɶ ɫɨɫɬɨɢɬ ɢɡ ɨɫɧɨɜɧɨɝɨ ɢ ɪɟɡɟɪɜɧɨɝɨ 

ɤɨɧɬɪɨɥɥɟɪɨɜ.  

ȼɟɪɯɧɢɣ (ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ) ɭɪɨɜɟɧɶ ɫɨɫɬɨɢɬ ɢɡ 

ɤɨɦɦɭɬɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɫɟɪɜɟɪɨɜ ɛɚɡ ɞɚɧɧɵɯ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɜ 

ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ Ethernet. ɇɚ ɤɨɦɩɶɸɬɟɪɚɯ ɞɢɫɩɟɬɱɟɪɚ ɢ ɨɩɟɪɚɬɨɪɨɜ 

ɭɫɬɚɧɨɜɥɟɧɵ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Windows 7 ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

TIA Portal. 

ɋ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɩɨɥɟɜɵɟ ɞɚɬɱɢɤɢ ɩɟɪɟɞɚɸɬ ɢɧɮɨɪɦɚɰɢɸ ɧɚ 

ɤɨɧɬɪɨɥɥɟɪɧɵɣ ɭɪɨɜɟɧɶ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɦɭ ɥɨɝɢɱɟɫɤɨɦɭ ɤɨɧɬɪɨɥɥɟɪɭ, 

ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɵɩɨɥɧɹɟɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɋɨɛɢɪɚɟɬ, ɨɛɪɚɛɚɬɵɜɚɟɬ ɢ ɯɪɚɧɢɬ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɚɪɚɦɟɬɪɚɯ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

 Ɉɫɭɳɟɫɬɜɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ; 

 ȼɵɩɨɥɧɹɟɬ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɩɨɫɬɭɩɚɸɬ ɫ ɩɭɧɤɬɚ ɭɩɪɚɜɥɟɧɢɹ; 

 Ɉɛɦɟɧɢɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɩɭɧɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ. 



19 

 

 ɨɛɪɚɛɚɬɵɜɚɟɬ ɞɚɧɧɵɟ, ɩɪɢ ɷɬɨɦ ɦɚɫɲɬɚɛɢɪɭɹ ɢɯ; 

 ɩɨɞɞɟɪɠɢɜɚɟɬ ɟɞɢɧɨɟ ɜɪɟɦɹ ɜɫɟɣ ɫɢɫɬɟɦɵ; 

 ɫɢɧɯɪɨɧɢɡɢɪɭɟɬ ɪɚɛɨɬɭ ɩɨɞɫɢɫɬɟɦ; 

 ɨɪɝɚɧɢɡɭɟɬ ɫɨɡɞɚɧɢɟ ɚɪɯɢɜɨɜ ɩɨ ɡɚɞɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ; 

Ɉɩɟɪɚɬɨɪɫɤɚɹ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɬɚɧɰɢɣ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɦɢ 

ɹɜɥɹɸɬɫɹ ɤɨɦɩɶɸɬɟɪɵ ɨɩɟɪɚɬɨɪɚ Ⱥɋɍ. Ɍɚɤɠɟ ɜ ɨɩɟɪɚɬɨɪɫɤɨɣ ɪɚɫɩɨɥɨɠɟɧ 

ɫɟɪɜɟɪ ȻȾ. ɇɚ ɷɤɪɚɧɚɯ ɨɩɟɪɚɬɨɪɚ Ⱥɋɍ ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɩɪɨɰɟɫɫɵ ɢ ɨɩɟɪɚɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ. 

Ⱦɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɧɚ ɧɢɠɧɟɦ ɭɪɨɜɧɟ ɫ ɩɨɥɟɜɵɦɢ 

ɞɚɬɱɢɤɚɦɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɧɚɥɵ ɫɜɹɡɢ 

4..20ɦȺ. 

Ʉɨɧɬɪɨɥɥɟɪɵ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ɢ ɤɨɦɦɭɬɚɬɨɪ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɩɨɫɪɟɞɫɬɜɨɦ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ EЭСОЫЧОЭ. Ɍɚɤɠɟ ɢɫɩɨɥɶɡɭɹ 

ɥɨɤɚɥɶɧɵɟ ɫɟɬɢ EЭСОЫЧОЭ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɤɨɧɰɟɧɬɪɚɬɨɪ 

ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɢ ɤɨɦɩɶɸɬɟɪɵ ɨɩɟɪɚɬɨɪɚ Ⱥɋɍ. 

 

2.4 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɇɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɨɫɧɨɜɧɵɟ 

ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɦɟɫɬɟ ɫ ɜɫɬɪɨɟɧɧɵɦɢ ɜ ɧɟɝɨ 

ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɢ ɡɚɩɨɪɧɵɦɢ ɨɪɝɚɧɚɦɢ ɜ ɞɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɹɜɥɹɟɬɫɹ 

ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ. 

«Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ - ɷɬɨ ɬɟɯɧɢɱɟɫɤɢɣ ɞɨɤɭɦɟɧɬ, ɤɨɬɨɪɵɣ 

ɨɩɪɟɞɟɥɹɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɛɥɨɱɧɭɸ ɫɬɪɭɤɬɭɪɭ ɤɨɧɬɭɪɨɜ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ»[6]. Ɍɚɤɠɟ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɟ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɩɪɢɛɨɪɵ ɢ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɤɨɬɨɪɵɦɢ 

ɨɫɧɚɳɟɧ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ.  

«ȼɫɟ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɩɨɤɚɡɵɜɚɸɬɫɹ ɜ ɜɢɞɟ ɭɫɥɨɜɧɵɯ 

ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɥɢɧɢɹɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
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ɫɜɹɡɢ. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɫɨɞɟɪɠɢɬ ɭɩɪɨɳɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ 

ɚɜɬɨɦɚɬɢɡɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɫɯɟɦɟ ɩɨɤɚɡɵɜɚɟɬɫɹ ɜ ɜɢɞɟ 

ɭɫɥɨɜɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ»[6]. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɩɨɥɭɱɟɧɢɟ ɩɟɪɜɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 

 ɪɟɝɢɫɬɪɚɰɢɹ ɢ ɤɨɧɬɪɨɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɨɜ 

ɢ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

 ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɢɦ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɩɪɨɰɟɫɫɚ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 

ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨ ȽɈɋɌ 21.404-85 ɢ ɩɨ ANSI/ISA-5.1-2009. 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɩɪɢɜɟɞɟɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɛɥɨɤɚ ɮɚɤɟɥɶɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɩɨ ȽɈɋɌ 

21.404-85 [6].  

ȼ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɩɪɢɜɟɞɟɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɛɥɨɤɚ ɮɚɤɟɥɶɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɩɨ 

ANSI/ISA-5.1-2009 [7]. 

ɇɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɟ ɩɪɢɜɟɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ[3]: 

1)  ɉɟɪɜɢɱɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ (ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ 

ɷɥɟɦɟɧɬ) ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɨ ɦɟɫɬɭ; 

2)  ɉɟɪɜɢɱɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ (ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ 

ɷɥɟɦɟɧɬ) ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɨ ɦɟɫɬɭ; 

3)  ɉɟɪɜɢɱɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ (ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ 

ɷɥɟɦɟɧɬ) ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɨ ɦɟɫɬɭ; 
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4)  ɉɪɢɛɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɛɟɫɲɤɚɥɶɧɵɣ, ɫ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 

ɩɟɪɟɞɚɱɟɣ ɩɨɤɚɡɚɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɨ ɦɟɫɬɭ; 

5)  ɉɪɢɛɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ (ɪɚɡɪɟɠɟɧɢɹ) ɛɟɫɲɤɚɥɶɧɵɣ ɫ 

ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɩɟɪɟɞɚɱɟɣ ɩɨɤɚɡɚɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɨ ɦɟɫɬɭ; 

6)  ɉɪɢɛɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɫɲɤɚɥɶɧɵɣ, ɫ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 

ɩɟɪɟɞɚɱɟɣ ɩɨɤɚɡɚɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɨ ɦɟɫɬɭ; 

7) Ⱥɩɩɚɪɚɬɭɪɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɪɭɱɧɨɝɨ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɩɨ ɦɟɫɬɭ; 

8)  ɉɪɢɛɨɪ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɨɞɨɦ ɡɚɞɜɢɠɟɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɨ 

ɦɟɫɬɭ; 

9)  Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɭɪɨɜɧɟɦ ɠɢɞɤɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ 

ɭɞɚɥёɧɧɨ. 

 

2.5 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ 

ɋɯɟɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ, ɤɨɬɨɪɚɹ ɩɪɢɜɟɞɟɧɚ ɜ ɚɥɶɛɨɦɟ ɫɯɟɦ 

(ɩɪɢɥɨɠɟɧɢɟ Ƚ) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɱɟɬɵɪɟ ɭɪɨɜɧɹ ɫɛɨɪɚ ɢ ɯɪɚɧɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ: 

 ɉɟɪɜɵɣ ɭɪɨɜɟɧɶ (ɭɪɨɜɟɧɶ ɞɚɬɱɢɤɨɜ); 

 ȼɬɨɪɨɣ ɭɪɨɜɟɧɶ(ɭɪɨɜɟɧɶ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɫɢɝɧɚɥɨɜ); 

 Ɍɪɟɬɢɣ ɭɪɨɜɟɧɶ(ɭɪɨɜɟɧɶ ɬɟɤɭɳɟɝɨ ɯɪɚɧɟɧɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ); 

 ɑɟɬɜɟɪɬɵɣ ɭɪɨɜɟɧɶ(ɭɪɨɜɟɧɶ ɚɪɯɢɜɧɨɝɨ ɯɪɚɧɟɧɢɹ ɢ ɭɞɚɥɟɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ). 
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ɇɚ ɩɟɪɜɨɦ ɭɪɨɜɧɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɞɚɬɱɢɤɢ, ɜ ɤɨɬɨɪɵɯ ɮɨɪɦɢɪɭɸɬɫɹ 

ɫɢɝɧɚɥɵ ɜ ɢɧɠɟɧɟɪɧɵɯ ɜɟɥɢɱɢɧɚɯ (ɧɟ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɟ). 

ɇɚ ɜɬɨɪɨɦ ɭɪɨɜɧɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ/ɜɵɜɨɞɚ. ɇɚ ɷɬɨɦ 

ɭɪɨɜɧɟ ɩɪɨɢɫɯɨɞɢɬ ɤɨɦɦɭɬɚɰɢɹ ɫɢɝɧɚɥɨɜ ɫ ɞɚɬɱɢɤɨɜ, ɚ ɬɚɤ ɠɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɜɵɯɨɞɧɨɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɢɝɧɚɥɚ ɩɨ ɤɨɦɚɧɞɟ ɤɨɧɬɪɨɥɥɟɪɚ ɫɨ ɫɥɟɞɭɸɳɟɝɨ 

ɭɪɨɜɧɹ.  

ɇɚ ɬɪɟɬɶɟɦ ɭɪɨɜɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɧɬɪɨɥɥɟɪɵ. ɂɦɟɧɧɨ ɡɞɟɫɶ 

ɩɪɨɢɫɯɨɞɢɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɵɯɨɞɧɨɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɢɝɧɚɥɚ, ɨɩɢɪɚɹɫɶ ɧɚ 

ɬɟɤɭɳɢɟ ɩɨɤɚɡɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. Ɂɞɟɫɶ ɮɨɪɦɢɪɭɟɬɫɹ 

ɨɩɟɪɚɬɢɜɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɩɪɨɰɟɫɫɚ. ȼɫɟ 

ɬɟɤɭɳɢɟ ɩɚɪɚɦɟɬɪɵ ɩɟɪɟɞɚɸɬɫɹ ɱɟɪɟɡ ɤɨɦɦɭɬɚɬɨɪ ɧɚ ɱɟɬɜɟɪɬɵɣ ɭɪɨɜɟɧɶ. 

ɇɚ ɱɟɬɜɟɪɬɨɦ ɭɪɨɜɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ȺɊɆɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɚ 

SCADA ɫɢɫɬɟɦɚ. ɂɦɟɧɧɨ ɜ ɷɬɨ ɫɢɫɬɟɦɟ ɮɨɪɦɢɪɭɟɬɫɹ ɛɚɡɚ ɞɚɧɧɵɯ ɪɟɚɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ, ɚ ɬɚɤ ɠɟ ɮɨɪɦɢɪɭɸɬɫɹ ɤɨɦɚɧɞɵ ɧɚ ɢɫɩɨɥɧɟɧɢɟ ɤɨɧɬɪɨɥɥɟɪɨɦ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚ ɬɪɟɬɶɟɦ ɭɪɨɜɧɟ. ɑɟɬɜɟɪɬɵɣ ɭɪɨɜɟɧɶ ɫɜɹɡɚɧ ɫ ɬɪɟɬɶɟɦ 

ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɦɦɭɬɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɹɡɶ ɩɨ ɩɪɨɬɨɤɨɥɭ 

Ethernet.  

ɂɧɮɨɪɦɚɰɢɹ ɞɥɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɫɬɪɭɤɬɭɪɢɪɭɟɬɫɹ ɧɚɛɨɪɚɦɢ ɷɤɪɚɧɧɵɯ 

ɮɨɪɦ ȺɊɆ. ɇɚ ɦɨɧɢɬɨɪɟ ȺɊɆ ɨɩɟɪɚɬɨɪɚ ɨɬɨɛɪɚɠɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɢ ɭɩɪɚɜɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ. ɇɚ ȺɊɆ ɞɢɫɩɟɬɱɟɪɚ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɮɨɪɦɢɪɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɨɬɱɟɬɨɜ, ɜɫɟ ɨɬɱɟɬɵ 

ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɮɨɪɦɚɬɟ XML. 

ɉɚɪɚɦɟɬɪɵ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ ɥɨɤɚɥɶɧɭɸ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɟɬɶ ɜ 

ɮɨɪɦɚɬɟ ɫɬɚɧɞɚɪɬɚ ɈɊɋ, ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

 ɭɪɨɜɟɧɶ ɝɚɡɨɠɢɞɤɨɫɬɧɨɣ ɫɦɟɫɢ ɜ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ, ɦɦ; 

 ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɧɚɫɨɫɚ, ɨɋ; 

 ɞɚɜɥɟɧɢɟ ɜ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ, Ɇɉɚ; 

 ɞɚɜɥɟɧɢɟ ɜ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ ɧɚɫɨɫɚ, Ɇɉɚ. 
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Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɢɦɟɟɬ ɫɜɨɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ 

(ɌȿȽ), ɫɨɫɬɨɹɳɢɣ ɢɡ ɫɢɦɜɨɥɶɧɨɣ ɫɬɪɨɤɢ. ɋɬɪɭɤɬɭɪɚ ɲɢɮɪɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ 

ɜɢɞ: 

AAA_BBB_C 

ɝɞɟ 

 AAA – ɩɚɪɚɦɟɬɪ, 3 ɫɢɦɜɨɥɚ, ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

– PRS – ɞɚɜɥɟɧɢɟ; 

– TMP – ɬɟɦɩɟɪɚɬɭɪɚ; 

– LVL – ɭɪɨɜɟɧɶ; 

– SPD – ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ; 

– STT – ɫɨɫɬɨɹɧɢɟ. 

 BBB – ɤɨɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ (ɢɥɢ ɨɛɴɟɤɬɚ), 3 ɫɢɦɜɨɥɚ: 

– PMP – ɧɚɫɨɫ; 

– GSK – ɥɢɧɢɹ ɭɩɥɨɬɧɟɧɢɹ ɧɚɫɨɫɚ; 

– SEP – ɮɚɤɟɥɶɧɵɣ ɫɟɩɚɪɚɬɨɪ; 

– VLV – ɡɚɞɜɢɠɤɚ; 

 CC – ɭɬɨɱɧɟɧɢɟ ɢɥɢ ɩɪɢɦɟɱɚɧɢɟ, ɧɟ ɛɨɥɟɟ 2 ɫɢɦɜɨɥɨɜ: 

– 1 – ɥɢɧɢɹ ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ; 

– 2 – ɥɢɧɢɹ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ; 

– L – ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ; 

– H – ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ; 

– HH– ɚɜɚɪɢɣɧɵɣ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ; 

Ɂɧɚɤ ɩɨɞɱɟɪɤɢɜɚɧɢɹ _ ɜ ɞɚɧɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɫɥɭɠɢɬ ɞɥɹ ɨɬɞɟɥɟɧɢɹ 

ɨɞɧɨɣ ɱɚɫɬɢ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɨɬ ɞɪɭɝɨɣ ɢ ɧɟ ɧɟɫɟɬ ɜ ɫɟɛɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɞɪɭɝɨɝɨ 

ɫɦɵɫɥɚ. 

Ʉɨɞɢɪɨɜɤɚ ɜɫɟɯ ɫɢɝɧɚɥɨɜ ɜ SCADA-ɫɢɫɬɟɦɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 

№2. 
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Ɍɚɛɥɢɰɚ 2 – Ʉɨɞɢɪɨɜɤɚ ɜɫɟɯ ɫɢɝɧɚɥɨɜ 

Ʉɨɞɢɪɨɜɤɚ Ɋɚɫɲɢɮɪɨɜɤɚ ɤɨɞɢɪɨɜɤɢ 
LVL_SEP ɍɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ 
PRS_SEP Ⱦɚɜɥɟɧɢɟ ɝɚɡɨɠɢɞɤ. ɫɦɟɫɢ ɜ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ 
PRS_PMP_1 Ⱦɚɜɥɟɧɢɟ ɜ ɥɢɧɢ ɧɚɝɧɟɬɚɧɢɹ ɨɫɧ. ɧɚɫɨɫɚ 
TMP_PUMP_1 Ɍɟɦɩɟɪɚɬɭɪɚ ɫɬɚɬɨɪɚ ɞɜɢɝɚɬɟɥɹ ɨɫɧ. ɧɚɫɨɫɚ 
SPD_PMP_1 ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɨɫɧ. ɧɚɫɨɫɚ 
PRS_GSK_1 Ⱦɚɜɥɟɧɢɟ ɜ ɥɢɧɢɢ ɭɩɥɨɬɧɟɧɢɹ ɨɫɧ. ɧɚɫɨɫɚ 
STT_VLV_1 ɋɨɫɬɨɹɧɢɟ ɡɚɞɜɢɠɤɢ ɨɫɧ. ɧɚɫɨɫɚ 
PRS_PMP_2 Ⱦɚɜɥɟɧɢɟ ɜ ɥɢɧɢ ɧɚɝɧɟɬɚɧɢɹ ɪɟɡɟɪɜ. ɧɚɫɨɫɚ 
TMP_PUMP_2 Ɍɟɦɩɟɪɚɬɭɪɚ ɫɬɚɬɨɪɚ ɞɜɢɝɚɬɟɥɹ ɪɟɡɟɪɜ. ɧɚɫɨɫɚ 
SPD_PMP_2 ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɪɟɡɟɪɜ. ɧɚɫɨɫɚ 
PRS_GSK_2 Ⱦɚɜɥɟɧɢɟ ɜ ɥɢɧɢɢ ɭɩɥɨɬɧɟɧɢɹ ɪɟɡɟɪɜ. ɧɚɫɨɫɚ 
STT_VLV_2 ɋɨɫɬɨɹɧɢɟ ɡɚɞɜɢɠɤɢ ɪɟɡɟɪɜ. ɧɚɫɨɫɚ 
LVL_SEP_L ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ 
LVL_SEP_H ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ 
LVL_SEP_HH Ⱥɜɚɪɢɣɧɵɣ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ 
TMP_PMP_H ȼɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɚɬɨɪɚ ɞɜɢɝɚɬɟɥɹ 
TMP_PMP_HH Ⱥɜɚɪɢɣɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɚɬɨɪɚ ɞɜɢɝɚɬɟɥɹ 
PRS_GSK_L ɇɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɥɢɧɢɢ ɭɩɥɨɬɧɟɧɢɹ ɧɚɫɨɫɚ 
PRS_GSK_H ȼɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɥɢɧɢɢ ɭɩɥɨɬɧɟɧɢɹ ɧɚɫɨɫɚ 

3 ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ 

3.1 ȼɵɛɨɪ ɤɨɧɬɪɨɥɥɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȼɚɠɧɨɣ ɱɚɫɬɶɸ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ⱥɋɍ Ɍɉ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ 

ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɥɟɪ (ɉɅɄ). Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ 

ɤɨɧɬɪɨɥɥɟɪ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɩɪɢɝɨɞɟɧ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɤɚɡɚɧɢɣ ɫ ɛɨɥɶɲɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɞɚɬɱɢɤɨɜ, ɚ ɬɚɤ ɠɟ ɭɩɪɚɜɥɹɬɶ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 

ɢɫɩɨɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɨɞɧɨɜɪɟɦɟɧɧɨ. Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ 

ɤɨɧɬɪɨɥɥɟɪɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɹɜɥɹɸɬɫɹ: 

 ɋɨɯɪɚɧɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɨɬɫɭɬɫɬɜɢɢ 

ɨɛɥɭɠɢɜɚɧɢɹ; 

 ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ (ɜɵɫɨɤɚɹ 

ɜɥɚɠɧɨɫɬɶ, ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɧɞɟɧɫɚɬɚ); 

 ȼɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɣ ɡɚɦɟɧɵ ɦɨɞɭɥɟɣ. 
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ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɦɨɠɧɵɯ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɨɧɬɪɨɥɥɟɪɨɜ ɛɵɥɢ 

ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ: Siemens SIPLUS S7-1500[9] ɢ Schneider Electric 

Modicon Quantum[10]. 

 

Ɋɢɫɭɧɨɤ 1 – Siemens SIPLUS S7-1500 

 

Ɋɢɫɭɧɨɤ 2 – Schneider Electric Modicon Quantum. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɨɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɨɞɧɚɤɨ ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɭ ɤɨɧɬɪɨɥɥɟɪɚ Shcneider 

Electric ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɭɫɬɚɧɨɜɤɭ ɜ ɳɢɬɵ ɭɩɪɚɜɥɟɧɢɹ, ɪɚɫɩɨɥɚɝɚɸɳɢɟɫɹ 

ɫɧɚɪɭɠɢ ɡɞɚɧɢɹ. ȼ ɩɪɨɫɬɨɦ ɢɫɩɨɥɧɟɧɢɢ, ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɚɧɧɨɝɨ ɉɅɄ 

ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0 ɞɨ +60°ɋ, ɚ ɜ ɢɫɩɨɥɧɟɧɢɢ, ɤɨɝɞɚ ɉɅɄ ɩɨɤɪɵɬ ɩɨɥɢɭɪɟɬɚɧɨɦ, 

ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɫɨɫɬɚɜɥɹɟɬ ɨɬ -25 ɞɨ +70°ɋ, ɱɬɨ ɧɟ 

ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɡɦɟɳɟɧɢɹ ɫɧɚɪɭɠɢ ɜ ɭɫɥɨɜɢɹɯ ɋɢɛɢɪɢ. 

Ʉɨɧɬɪɨɥɥɟɪɵ Siemens ɫɟɪɢɢ s7-1500 ɩɨɫɬɚɜɥɹɸɬɫɹ ɜ 2 ɢɫɩɨɥɧɟɧɢɹɯ: 

ɫɬɚɧɞɚɪɬ ɢ extreme. Ɉɛɚ ɢɫɩɨɥɧɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ -40 ɞɨ +70°ɋ. ȼ ɫɬɚɧɞɚɪɬɧɨɦ ɢɫɩɨɥɧɟɧɢɢ 

ɜɥɚɠɧɨɫɬɶ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɞɨ 95%, ɛɟɡ ɨɛɪɚɡɨɜɚɧɢɹ 

ɤɨɧɞɟɧɫɚɬɚ. ɂɫɩɨɥɧɟɧɢɟ extreme ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɉɅɄ ɩɪɢ ɜɥɚɠɧɨɫɬɢ 100% ɫ ɩɨɹɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɬɚ ɢ ɞɚɠɟ ɥɶɞɚ. 

ȼɵɛɨɪ ɧɟɫɨɦɧɟɧɧɨ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ ɤɨɧɬɪɨɥɥɟɪɚ Siemens SIPLUS S7-

1500 ɜ ɢɫɩɨɥɧɟɧɢɢ extreme. 
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«ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɥɟɪ SIMATIC S7-1500 - 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɢɡɤɨɣ ɢ ɫɪɟɞɧɟɣ 

ɫɬɟɩɟɧɢ ɫɥɨɠɧɨɫɬɢ. Ɇɨɞɭɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɧɬɪɨɥɥɟɪɚ S7-1500, ɪɚɛɨɬɚ ɫ 

ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɬɪɭɤɬɭɪ ɥɨɤɚɥɶɧɨɝɨ ɢ 

ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɲɢɪɨɤɢɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, 

ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, 

ɜɵɫɨɤɨɟ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɭɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɲɟɧɢɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ»[4]. 

Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɬɪɨɥɥɟɪɚ: 

 ȼɨɡɦɨɠɧɨɫɬɢ ɤɨɦɦɭɧɢɤɚɰɢɣ ɩɨ ɫɟɬɹɦ MPI, Profibus Industrial 

Ethernet/PROFInet, AS-i, BACnet, MODBUS TCP; 

 ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥёɧɧɵɯ ɫɬɪɭɤɬɭɪ ɜɜɨɞɚ-

ɜɵɜɨɞɚ ɢ ɩɪɨɫɬɨɟ ɜɤɥɸɱɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɟɬɟɣ. 

 Ɇɨɞɭɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, ɦɨɧɬɚɠ ɦɨɞɭɥɟɣ ɧɚ ɩɪɨɮɢɥɶɧɨɣ ɲɢɧɟ 

(ɪɟɥɶɫɟ); 

 ɉɨɞɞɟɪɠɤɚ ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɨɛɪɚɛɨɬɤɢ ɚɩɩɚɪɚɬɧɵɯ 

ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɨɲɢɛɨɤ; 

 ɉɨɞɞɟɪɠɤɚ ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɚɩɩɚɪɚɬɧɵɯ 

ɩɪɟɪɵɜɚɧɢɣ; 

 ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɯɥɚɠɞɟɧɢɟ; 

 ɉɪɢɦɟɧɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɢ ɪɚɫɩɪɟɞɟɥёɧɧɨɝɨ ɜɜɨɞɚ -ɜɵɜɨɞɚ; 

 ɉɨɞɞɟɪɠɤɚ ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɮɭɧɤɰɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɚɛɨɬɭ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ; 

 ɋɜɨɛɨɞɧɨɟ ɧɚɪɚɳɢɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ; 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɬɪɨɥɥɟɪɚ Siemens SIPLUS S7-1500 ɫ ɰɟɧɬɪɚɥɶɧɵɦ 

ɩɪɨɰɟɫɫɨɪɨɦ CPU 1518F -4 PN/DP ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.  
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Ɍɚɛɥɢɰɚ 3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ CPU 1518F -4 PN/DP 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ, 

ɞɨɩɭɫɬɢɦɨɟ ɨɬɤɥɨɧɟɧɢɟ ɜ ɫɬɚɬɢɤɟ 

                                        ɜ ɞɢɧɚɦɢɤɟ 

24 ȼ 

±20% 

±33% 

ɉɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ, ɧɨɦɢɧɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ 

0.85 Ⱥ 

Ⱥɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ 1080 … 795 Ƚɉɚ (-1000 … 2000 ɦ 

ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ)  

Ɋɚɛɨɱɚɹ ɩɚɦɹɬɶ 6.0 Ɇɛɚɣɬ ɞɥɹ ɩɪɨɝɪɚɦɦɵ,  

20.0 Ɇɛɚɣɬ ɞɥɹ ɞɚɧɧɵɯ, 

ɫɥɨɬ ɤɚɪɬɵ ɩɚɦɹɬɢ ɞɨ 32 Ƚɛɚɣɬ 

Ɇɢɧ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ – 1 ɧɫ  

ɨɩɟɪɚɰɢɣ ɫɨ ɫɥɨɜɚɦɢ – 2 ɧɫ  

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ:  

- ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɬɨɱɤɨɣ – 2 ɧɫ  

- ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ – 66 ɧɫ 

ɑɢɫɥɨ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ 8192 

Ʉɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ ɧɚ ɫɬɨɣɤɭ, ɧɟ 

ɛɨɥɟɟ 

32: ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ + 31 

ɦɨɞɭɥɶ 

Ɍɢɩɵ ɢɧɬɟɪɮɟɣɫɨɜ PROFINET  

PROFIBUS   

Ethernet 

əɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ LAD, FBD, STL, SCL, GRAPH 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ:  

ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪɵ ɷɤɫɩɥɭɚɬɚɰɢɢ  

ɞɢɚɩɚɡɨɧ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ 

 

ɨɬ -40 ɞɨ +70°ɋ; 

100%, ɩɨɹɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɬɚ ɢ ɥɶɞɚ 

Ƚɚɛɚɪɢɬɵ 70x147x129 

Ɇɚɫɫɚ (ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ) 1145 ɝ 
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3.2 ȼɵɛɨɪ ɞɚɬɱɢɤɨɜ 

3.2.1 ȼɵɛɨɪ ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ 

Ɉɞɧɢɦ ɢɡ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɧɚ 

ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɹɜɥɹɟɬɫɹ ɞɚɜɥɟɧɢɟ 

ɝɚɡɨɠɢɞɤɨɫɬɧɨɣ ɫɦɟɫɢ. ɋɭɳɟɫɬɜɭɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ, 

ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɨɫɧɨɜɟ ɪɚɡɧɵɯ ɹɜɥɟɧɢɣ, ɧɨ ɫɪɟɞɢ ɧɢɯ ɛɵɥɨ ɜɵɞɟɥɟɧɨ ɤ 

ɪɚɫɫɦɨɬɪɟɧɢɸ ɞɜɚ ɫɥɟɞɭɸɳɢɯ: Ɇɟɬɪɚɧ-150 CG [11] ɢ Rosenmount 3051[12]. 

 

Ɋɢɫɭɧɨɤ 3 – ɆȿɌɊȺɇ 150-CG 

 

Ɋɢɫɭɧɨɤ 4 – Rosenmount 3051 

ɉɪɢɜɟɞɟɦ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɵɯ ɞɚɬɱɢɤɨɜ: 
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Ɍɚɛɥɢɰɚ 4 – ɋɪɚɜɧɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɇɟɬɪɚɧ-150 CG 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Rosemount 3051 

ɂɡɦɟɪɹɟɦɵɟ ɜɟɥɢɱɢɧɵ ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ, 

ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ, 

ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ, 

ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ 

ɞɚɜɥɟɧɢɟ 

 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ, 

ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ, 

ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɟ 

Ɋɚɛɨɱɚɹ ɫɪɟɞɚ ɀɢɞɤɨɫɬɶ, ɝɚɡ, ɩɚɪ, 

ɝɚɡɨɠɢɞɤɨɫɬɧɵɟ ɫɦɟɫɢ 

ɀɢɞɤɨɫɬɶ, ɝɚɡ, ɩɚɪ, 

ɝɚɡɨɠɢɞɤɨɫɬɧɵɟ ɫɦɟɫɢ 

Ɉɫɧɨɜɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 

ɩɨɝɪɟɲɧɨɫɬɶ 

ɞɨ ±0,075% ±0,065% 

Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɣ 

ɫɪɟɞɵ, Ɇɉɚ 

ɨɬ 0 ɞɨ 68 ɨɬ 0 ɞɨ 68 

ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ 

 

 

 

4-20ɦȺ,  

HART ɩɪɨɬɨɤɨɥ; 

4-20ɦȺ, 

HART ɩɪɨɬɨɤɨɥ, 

ɩɪɨɬɨɤɨɥ FТОХНЛЮЬ,  

ɩɪɨɬɨɤɨɥ PЫШПТЛЮЬ; 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦ-

ɩɟɪɚɬɭɪ, °C 

ɨɬ -55 ɞɨ 80 ɨɬ -50 ɞɨ 80 

ɐɟɧɚ, ɪɭɛ. ɨɬ 38 000 ɪɭɛ. ɨɬ 48 000 ɪɭɛ. 

 

Ⱦɚɧɧɵɟ ɞɚɬɱɢɤɢ ɨɱɟɧɶ ɛɥɢɡɤɢ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɧɨ 

ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɰɟɧɟ. 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɛɨɪɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɞɚɬɱɢɤ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɆȿɌɊȺɇ 150-CG, ɬɚɤ ɤɚɤ ɨɩɟɪɟɠɚɟɬ ɫɜɨɟɝɨ 

ɤɨɧɤɭɪɟɧɬɚ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ. 

Ⱦɚɬɱɢɤɢ ɫɟɪɢɢ Ɇɟɬɪɚɧ-150 ɢɦɟɸɬ ɭɥɭɱɲɟɧɧɵɣ ɤɨɦɩɚɤɬɧɵɣ ɞɢɡɚɣɧ ɫ 

ɩɨɜɨɪɨɬɧɵɦ ɷɥɟɤɬɪɨɧɧɵɦ ɛɥɨɤɨɦ ɢ ɀɄɂ. Ⱦɚɬɱɢɤɢ Ɇɟɬɪɚɧ-150 

ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɥɟɞɧɢɦɢ ɢ ɫɚɦɵɦɢ ɜɵɫɨɤɢɦɢ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɤɨɧɬɪɨɥɶɧɨ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ. Ⱦɚɬɱɢɤɢ ɞɚɧɧɨɣ 

ɫɟɪɢɢ ɫɩɨɫɨɛɧɵ ɫɨɯɪɚɧɹɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ 

ɩɨɜɵɲɟɧɢɢ ɬɨɤɨɜ ɢ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɪɯ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɨɪɦɵ, ɚ ɬɚɤɠɟ ɧɚ ɧɢɯ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɋɭɳɟɫɬɜɭɟɬ ɨɬɞɟɥɶɧɚɹ 

ɜɧɟɲɧɹɹ ɤɧɨɩɤɚ ɭɫɬɚɧɨɜɤɢ «ɧɭɥɹ», ɚ ɬɚɤɠɟ ɜɵɛɨɪɚ ɩɨɞɞɢɚɩɚɡɨɧɚ ɢɡɦɟɪɟɧɢɣ. 

ɇɟɩɪɟɪɵɜɧɚɹ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɚ ɞɚɬɱɢɤɚ ɞɚɟɬ ɧɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ 

ɧɚɞɟɠɧɨɫɬɢ ɢ ɡɚɳɢɳɟɧɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ[5]. 

3.2.2 ȼɵɛɨɪ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ 

ɋɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɧɟɩɪɟɪɵɜɧɨ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. 

ɋɭɳɟɫɬɜɭɸɬ ɤɨɧɬɚɤɬɧɵɟ ɢ ɧɟɤɨɧɬɚɤɬɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɦɟɪɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɩɪɟɤɪɚɫɧɨ 

ɩɨɞɨɣɞɟɬ ɧɟɤɨɧɬɚɤɬɧɵɣ ɞɚɬɱɢɤ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɢɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ ɜ 

ɬɟɯɧɨɥɨɝɢɢ ɢɡɦɟɪɟɧɢɹ. 

ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦɢ ɞɚɬɱɢɤɚɦɢ ɞɚɧɧɨɝɨ ɬɢɩɚ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɞɚɬɱɢɤɢ: RR TW7000 [13] ɢ Omron ES1C [14]. 

 

Ɋɢɫɭɧɨɤ 5 – RR TW7000 
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Ɋɢɫɭɧɨɤ 6 – Omron ES1C 

ɉɪɢɜɟɞɟɦ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɵɯ ɞɚɬɱɢɤɨɜ (ɬɚɛɥɢɰɚ 

5): 

Ɍɚɛɥɢɰɚ 5 – ɋɪɚɜɧɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ 

 RR TW7000 Omron ES1C 
Ɍɟɯɧɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɂɧɚɱɟɧɢɟ 

ɂɡɦɟɪɹɟɦɵɟ ɫɪɟɞɵ Ɍɟɦɩɟɪɚɬɭɪɚ ɬɜɟɪɞɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ/ɠɢɞɤɨɫɬɟɣ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɬɜɟɪɞɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ/ɠɢɞɤɨɫɬɟɣ 

Ⱦɢɚɩɚɡɨɧ 
ɢɡɦɟɪɟɧɢɣ 

0…+500°ɋ 0…+400 °ɋ 

Ɉɫɧɨɜɧɚɹ 
ɩɪɢɜɟɞɟɧɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ 

±1% ±0,25% 

ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ 4-20 ɦȺ 4-20 ɦȺ 
Ⱦɢɚɩɚɡɨɧ 
ɬɟɦɩɟɪɚɬɭɪ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

-50…+200°ɋ –40…+200 °ɋ 

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ 
ɞɚɬɱɢɤɨɜ ɨɬ 
ɜɨɡɞɟɣɫɬɜɢɹ ɩɵɥɢ ɢ 
ɜɨɞɵ 

IP65 IP65 

 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɞɚɬɱɢɤɢ ɨɱɟɧɶ ɛɥɢɡɤɢ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ, 

ɨɞɧɚɤɨ ɞɚɬɱɢɤ RR TW7000 ɭɫɬɭɩɚɟɬ ɤɨɧɤɭɪɟɧɬɭ ɜ ɬɚɤɨɦ ɩɨɤɚɡɚɬɟɥɟ, ɤɚɤ 

ɨɫɧɨɜɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɛɨɪɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɛɭɞɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɛɟɫɤɨɧɬɚɤɬɧɵɣ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ OЦЫШЧ ES1C (ɪɢɫɭɧɨɤ 6) 
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ɫ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɬɨɤɨɜɵɦ ɫɢɝɧɚɥɨɦ 4-20ɦȺ ɢ ɧɟɨɛɯɨɞɢɦɵɦ ɞɢɚɩɚɡɨɧɨɦ 

ɢɡɦɟɪɹɟɦɵɯ ɬɟɦɩɟɪɚɬɭɪ. 

ɂɧɮɪɚɤɪɚɫɧɵɟ ɩɢɪɨɦɟɬɪɵ- ɷɬɨ ɩɪɢɛɨɪɵ ɞɥɹ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ 

ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɢɪɨɦɟɬɪɵ ɹɜɥɹɸɬɫɹ ɩɪɢɛɨɪɚɦɢ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ 

ɤɨɧɬɪɨɥɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɡ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɢɡɦɟɪɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɤɚɤ ɜ ɫɥɭɱɚɟ ɫ 

ɤɨɧɬɚɤɬɧɵɦɢ, ɬɟɪɦɨɦɟɬɪɚɦɢ.  

3.2.3 ȼɵɛɨɪ ɭɪɨɜɧɟɦɟɪɚ 

ȼɚɠɧɟɣɲɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɩɨɞ 

ɧɟɩɪɟɪɵɜɧɵɦ ɤɨɧɬɪɨɥɟɦ, ɹɜɥɹɟɬɫɹ ɭɪɨɜɟɧɶ ɤɨɧɞɟɧɫɚɬɚ ɜ ɮɚɤɟɥɶɧɨɦ 

ɫɟɩɚɪɚɬɨɪɟ. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɬɟɯɧɨɥɨɝɢɣ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ 

ɪɟɡɟɪɜɭɚɪɚɯ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɨɡɶɦɟɦ ɞɚɬɱɢɤ Rosenmount 3300 [15], ɜ ɤɨɬɨɪɨɦ 

ɩɪɢɦɟɧɟɧ ɜɨɥɧɨɜɨɞ, ɢ ɩɪɨɫɬɨɣ ɩɨɩɥɚɜɤɨɜɵɣ ɞɚɬɱɢɤ Ɉȼȿɇ ɉȾɍ ɂ [16]. 

      

Ɋɢɫɭɧɨɤ 7 – Rosemount 3300 
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Ɋɢɫɭɧɨɤ 8 – Ɉȼȿɇ ɉȾɍ ɂ 

Ɉɫɧɨɜɧɵɟ ɱɟɪɬɵ Ɉȼȿɇ ɉȾɍ ɂ – ɩɪɨɜɟɪɟɧɧɵɟ ɜɪɟɦɟɧɟɦ ɩɪɨɫɬɨɬɚ ɢ 

ɧɚɞɟɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ. ȼ ɟё ɨɫɧɨɜɟ ɥɟɠɢɬ ɦɚɝɧɢɬɧɵɣ ɩɨɩɥɚɜɨɤ, ɤɨɬɨɪɵɣ 

ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɫɬɟɪɠɧɸ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ 

ɧɚɯɨɞɹɬɫɹ ɝɟɪɤɨɧɵ ɫ  ɲɚɝɨɦ 10ɦɦ. ɋ ɢɡɦɟɧɟɧɢɟɦ ɢɡɦɟɪɹɟɦɨɝɨ ɭɪɨɜɧɹ, 

ɡɚɦɵɤɚɸɬɫɹ ɪɚɡɧɵɟ ɝɟɪɤɨɧɵ ɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɰɟɩɢ, 

ɮɨɪɦɢɪɭɟɬɫɹ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ. 

Ɍɟɯɧɨɥɨɝɢɹ, ɩɪɢɦɟɧɟɧɧɚɹ ɜ Rosenmount 3300, ɫɥɨɠɧɟɟ ɱɟɦ 

ɬɟɯɧɨɥɨɝɢɹ, ɩɪɢɦɟɧɹɟɦɚɹ ɜ Ɉȼȿɇ ɉȾɍ ɂ. Ɉɧɚ ɨɫɧɨɜɚɧɚ ɧɚ ɪɚɡɥɢɱɢɢ 

ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɫɬɨɹɧɧɵɯ ɞɜɭɯ ɝɪɚɧɢɱɚɳɢɯ ɫɪɟɞ. ɂɦɩɭɥɶɫɵ, 

ɢɫɩɭɫɤɚɟɦɵɟ ɩɨ ɜɨɥɧɨɜɨɞɭ ɨɬɪɚɠɚɸɬɫɹ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ ɫɪɟɞ, ɢ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɪɚɠɟɧɧɨɝɨ ɢɦɩɭɥɶɫɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ. 

ɋɪɚɜɧɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɚɬɱɢɤɨɜ ɭɪɨɜɧɹ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 6. 

Ɍɚɛɥɢɰɚ 6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɨɜ ɭɪɨɜɧɹ 

 Rosenmount 3300 Ɉɜɟɧ ɉȾɍ ɂ 
1 2 3 

Ɍɟɯɧɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɂɧɚɱɟɧɢɟ 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɨɬ 230 ɞɨ 5 000 ɦɦ Ɉɬ 0 ɞɨ 3000ɦɦ 
ɉɨɝɪɟɲɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ 

±0,15% ±(10+0,01L) ɦɦ 
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Ɍɚɛɥɢɰɚ 6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɨɜ ɭɪɨɜɧɹ(ɩɪɨɞɨɥɠɟɧɢɟ) 

1 2 3 
Ɂɚɜɢɫɢɦɨɫɬɶ 
ɩɨɝɪɟɲɧɨɫɬɢ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɟɬ ɞɚ 

ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ 4-20 ɦȺ/ɇȺRɌ 4-20ɦȺ 
Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ 
ɬɟɦɩɟɪɚɬɭɪ 
ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ 

–60…+125 °ɋ –60…+125 °ɋ 

Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

–40…+85 °ɋ –40…+85 °ɋ 

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ 
ɞɚɬɱɢɤɨɜ ɨɬ 
ɜɨɡɞɟɣɫɬɜɢɹ ɩɵɥɢ ɢ 
ɜɨɞɵ 

IP 65 IP65 

 

Ɇɢɧɭɫ ɬɟɯɧɨɥɨɝɢɢ Ɉȼȿɇ ɉȾɍ ɂ ɜ ɬɨɦ, ɱɬɨ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ 

ɢɡɦɟɪɹɟɬɫɹ ɞɢɫɤɪɟɬɧɨ ɢ ɧɚ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɬɟɦɩɟɪɚɬɭɪɚ 

ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ. Ɉɩɢɪɚɹɫɶ ɧɚ ɞɚɧɧɵɣ ɮɚɤɬ, ɜɵɛɨɪ ɛɵɥ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ 

Rosenmount 3300. 

«ɍɪɨɜɧɟɦɟɪ 3300 ɪɚɡɪɚɛɨɬɚɧ ɞɥɹ ɧɚɞɟɠɧɨɝɨ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ 

ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɩɪɢɦɟɧɟɧɢɣ. ȼɨɥɧɨɜɨɞɧɚɹ 

ɬɟɯɧɨɥɨɝɢɹ ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɚ ɢ ɛɨɥɟɟ 

ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɩɨɡɜɨɥɹɟɬ ɞɚɬɱɢɤɚɦ ɫɟɪɢɢ 3300 ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɢɡɦɟɪɹɬɶ ɭɪɨɜɟɧɶ ɢ ɭɪɨɜɟɧɶ ɝɪɚɧɢɰɵ ɪɚɡɞɟɥɚ ɫɪɟɞ. Ⱦɜɭɯɩɪɨɜɨɞɧɨɟ 

ɩɨɞɤɥɸɱɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɫɬɨɬɭ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ»[7]. 

3.3 ȼɵɛɨɪ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

3.3.1 ȼɵɛɨɪ ɧɚɫɨɫɚ 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɮɚɤɟɥɶɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ, ɜ ɧёɦ ɫɤɚɩɥɢɜɚɟɬɫɹ 

ɤɨɧɞɟɧɫɚɬ ɢ ɤɚɩɟɥɶɧɚɹ ɠɢɞɤɨɫɬɶ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɭɪɨɜɧɹ 

ɞɚɧɧɵɯ ɠɢɞɤɨɫɬɟɣ, ɢɯ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɢɜɚɬɶ ɜ ɞɪɟɧɚɠɧɭɸ ёɦɤɨɫɬɶ. Ⱦɥɹ ɷɬɨɝɨ 

ɬɪɟɛɭɸɬɫɹ ɧɚɫɨɫɵ, ɤɨɬɨɪɵɟ ɩɪɢɝɨɞɧɵ ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɧɢɹ, ɜɨɡɦɨɠɧɨ, 

ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ. Ƚɥɚɜɧɵɦ ɮɚɤɬɨɪɨɦ ɩɪɢ ɜɵɛɨɪɟ ɧɚɫɨɫɚ ɹɜɥɹɟɬɫɹ ɟɝɨ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɟ ɢɫɩɨɥɧɟɧɢɟ. 
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ɇɚɫɨɫɨɜ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ ɨɱɟɧɶ ɦɧɨɝɨ ɢ ɨɧɢ ɜɫɟ ɢɦɟɸɬ 

ɪɚɡɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. Ⱥɧɚɥɢɡɢɪɭɹ ɜɫɟ ɜɚɪɢɚɧɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɜɚ 

ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɯ ɜɚɪɢɚɧɬɚ: ɏɆ (ȺɏɆ) 80/20 Ʉ5 (11ȼɯ3000) [17] ɢ ɄɆ 

100-80-170ȿ-ɦ ɏɅ2 [18]. 

 

Ɋɢɫɭɧɨɤ 9 – ɏɆ (ȺɏɆ) 80/20 Ʉ5 (11ȼɯ3000) 

 

Ɋɢɫɭɧɨɤ 10 – ɄɆ 100-80-170ȿ-ɦ ɏɅ2 

ɉɪɨɜɟɞɟɦ ɫɪɚɜɧɟɧɢɟ ɜɵɛɪɚɧɧɵɯ ɧɚɫɨɫɨɜ. Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɞɚɧɧɨɝɨ ɧɚɫɨɫɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7: 

Ɍɚɛɥɢɰɚ 7 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ 

 ɏɆ (ȺɏɆ) 80/20 Ʉ5 
(11ȼɯ3000) 

ɄɆ 100-80-170ȿ-ɦ 
ɏɅ2 

1 2 3 
Ɍɟɯɧɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɂɧɚɱɟɧɢɟ 

ɉɨɞɚɱɚ, ɦ3/ɱɚɫ 100 100 
ɇɚɩɨɪ, ɦ 32 25 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 2900 2900 
Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ 

11 11 
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Ɍɚɛɥɢɰɚ 7 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ(ɩɪɨɞɨɥɠɟɧɢɟ) 

1 2 3 
ȼɹɡɤɨɫɬɶ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ 
ɠɢɞɤɨɫɬɢ, ɫɋɬ 

Ⱦɨ 500 Ⱦɨ 100 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ 
 ɠɢɞɤɨɫɬɢ, °ɋ 

Ⱦɨ 135 Ⱦɨ 120 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, °ɋ 

Ɉɬ -50 ɞɨ +70 Ɉɬ -40 ɞɨ +50 

ȼɡɪɵɜɨɛɟɡɨɩɚɫɧɨɟ 
ɢɫɩɨɥɧɟɧɢɟ 

Ⱦɚ Ⱦɚ 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɤɚɡɚɬɟɥɢ ɧɚɫɨɫɨɜ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɹɜɧɵɦ ɥɢɞɟɪɨɦ 

ɫɪɟɞɢ ɜɵɛɪɚɧɧɵɯ ɧɚɫɨɫɨɜ ɹɜɥɹɟɬɫɹ ɧɚɫɨɫ ɏɆ (ȺɏɆ) 80/20 Ʉ5 (11ȼɯ3000). 

Ɉɧ ɢɦɟɟɬ ɩɨɜɵɲɟɧɧɵɣ ɡɚɩɚɫ ɩɨ ɜɹɡɤɨɫɬɢ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɫɪɟɞɵ, ɚ ɬɚɤ ɠɟ 

ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɢɜɚɬɶ ɛɨɥɟɟ ɧɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

3.3.2 ȼɵɛɨɪ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

Ⱦɚɥɟɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɨɬɪɟɛɭɟɬɫɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɤɨɬɨɪɵɣ 

ɛɭɞɟɬ ɩɪɢɜɨɞɢɬɶ ɜɨ ɜɪɚɳɟɧɢɟ ɧɚɫɨɫ. Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɸ ɹɜɥɹɟɬɫɹ ɟɝɨ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɟ ɢɫɩɨɥɧɟɧɢɟ, ɬ.ɤ. 

ɩɟɪɟɤɚɱɢɜɚɟɦɚɹ ɧɚɫɨɫɨɦ ɫɪɟɞɚ ɦɨɠɟɬ ɛɵɬɶ ɝɨɪɸɱɟɣ. 

ȼɵɛɪɚɧɧɵɣ ɪɚɧɟɟ ɧɚɫɨɫ, ɭɫɬɚɧɨɜɢɥ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɦɨɳɧɨɫɬɶ 

ɞɜɢɝɚɬɟɥɹ ɢ ɫɤɨɪɨɫɬɶ ɟɝɨ ɜɪɚɳɟɧɢɹ. ɋɪɟɞɢ ɦɧɨɝɨɨɛɪɚɡɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, 

ɛɵɥɢ ɜɵɛɪɚɧɵ ɞɜɚ ɫɥɟɞɭɸɳɢɯ ɬɪɟɯɮɚɡɧɵɯ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɹ: ȺɂɊ 

Ⱥ132Ɇ2 [19] ɢ Siemens 1LA7163-2ȺȺ [20]. 

    

Ɋɢɫɭɧɨɤ 11 – ȺɂɊ Ⱥ132Ɇ2 
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Ɋɢɫɭɧɨɤ 12 – Siemens 1LA7163-2ȺȺ 

ɋɪɚɜɧɢɦ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ȺɂɊ Ⱥ132Ɇ2 ɢ 

Siemens 1LA7163-2ȺȺ . ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɨɢɯ ɞɜɢɝɚɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8. 

Ɍɚɛɥɢɰɚ 8 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 

 
ȺɂɊ Ⱥ132Ɇ2 Siemens 1LA7163-2ȺȺ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ: Ɂɧɚɱɟɧɢɟ 
Ɇɨɳɧɨɫɬɶ, ɤȼɬ 11 11 
Ɇɚɫɫɚ, ɤɝ 54 68.5 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, 
ɨɛ/ɦɢɧ 

2890 2940 

ɄɉȾ, % 88 89,5 
Ʉɨɷɮɮ. ɦɨɳɧɨɫɬɢ 0,88 0.88 
Ɍɨɤ ɩɪɢ 380ȼ, Ⱥ 22 20 
Ɉɬɧɨɲɟɧɢɟ ɩɭɫɤɨɜɨɝɨ 
ɬɨɤɚ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ 

7,5 6,5 

Ɉɬɧɨɲɟɧɢɟ ɩɭɫɤɨɜɨɝɨ 
ɦɨɦɟɧɬɚ ɤ 
ɧɨɦɢɧɚɥɶɧɨɦɭ 

2,8 2,1 

Ɉɬɧɨɲɟɧɢɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɦɨɦɟɧɬɚ 
ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ 

3,5 2,9 

ɐɟɧɚ, ɪɭɛ Ɉɬ 17000 Ɉɬ 54000 

Ⱦɚɧɧɵɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɨɱɟɧɶ ɛɥɢɡɤɢ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɨɞɧɚɤɨ ɨɱɟɧɶ ɨɬɥɢɱɚɸɬɫɹ ɜ ɰɟɧɟ, ɩɨɷɬɨɦɭ ɜɵɛɨɪ ɛɵɥ 

ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ȺɂɊ Ⱥ132Ɇ2.Ȼɥɚɝɨɞɚɪɹ 

ɜɨɡɦɨɠɧɨɫɬɢ ɛɵɫɬɪɨɣ ɡɚɦɟɧɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɧɚɫɨɫɚ 

ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɟɡ ɩɪɨɫɬɨɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. Ƚɚɪɚɧɬɢɣɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɷɬɨɝɨ ɞɜɢɝɚɬɟɥɹ 
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ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ, ɩɨɷɬɨɦɭ, ɟɫɥɢ ɩɨ ɤɚɤɨɣ-ɬɨ ɩɪɢɱɢɧɟ ɞɜɢɝɚɬɟɥɶ ɜɵɲɟɥ ɢɡ 

ɫɬɪɨɹ, ɮɢɪɦɚ ɢɡɝɨɬɨɜɢɬɟɥɶ ɩɪɢɜɨɡɢɬ ɧɚ ɨɛɴɟɤɬ ɧɨɜɵɣ ɞɜɢɝɚɬɟɥɶ, ɚ ɧɟ 

ɪɚɛɨɬɚɸɳɢɣ ɡɚɛɢɪɚɟɬ ɧɚ ɷɤɫɩɟɪɬɢɡɭ ɢ ɪɟɦɨɧɬ. 

3.3.4 ȼɵɛɨɪ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɛɨɪɨɬɚɦɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ(ɉɑ). ɉɑ ɝɟɧɟɪɢɪɭɟɬ ɬɪɟɯɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 

ɩɟɪɟɦɟɧɧɨɣ ɱɚɫɬɨɬɵ ɢ ɚɦɩɥɢɬɭɞɵ ɢɡ ɨɞɧɨɮɚɡɧɨɝɨ ɢɥɢ ɬɪɟɯɮɚɡɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɱɚɫɬɨɬɨɣ. Ⱦɚɥɟɟ ɬɪɟɯɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 

ɜɵɩɪɹɦɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɢɨɞɧɨɝɨ ɦɨɫɬɚ ɢ ɤɨɧɞɟɧɫɚɬɨɪɚ ɛɨɥɶɲɨɣ ɟɦɤɨɫɬɢ. 

ɇɚɩɪɹɠɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɡɜɟɧɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɤɨɧɜɟɪɬɢɪɭɟɬɫɹ ɜ 

ɬɪɟɯɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɡɦɟɧɹɟɦɨɣ ɱɚɫɬɨɬɵ ɢ ɚɦɩɥɢɬɭɞɵ. ȼɨ ɜɯɨɞɧɨɣ ɰɟɩɢ 

ɬɪɟɯɮɚɡɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɟ ɷɥɟɤɬɪɨɧɧɵɟ ɤɥɸɱɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ IGBT ɬɪɚɧɡɢɫɬɨɪɵ 

(ɛɢɩɨɥɹɪɧɵɟ ɬɪɚɧɡɢɫɬɨɪɵ ɫ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɡɚɬɜɨɪɨɦ).Ʉɥɸɱɢ ɩɨɞɤɥɸɱɚɸɬ 

ɤɚɠɞɭɸ ɮɚɡɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɥɢɛɨ ɤ ɩɨɥɨɠɢɬɟɥɶɧɨɣ, ɥɢɛɨ ɤ ɨɬɪɢɰɚɬɟɥɶɧɨɣ 

ɲɢɧɟ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɟɝɨ ɩɨɥɹɪɧɨɫɬɶ ɦɨɠɧɨ 

ɧɚɫɬɪɨɢɬɶ ɨɱɟɧɶ ɬɨɱɧɨ, ɬɚɤ, ɱɬɨɛɵ ɫ ɩɨɦɨɳɶɸ ɬɚɤɨɣ ɲɢɪɨɬɧɨ- ɢɦɩɭɥɶɫɧɨɣ 

ɦɨɞɭɥɹɰɢɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɬɪɟɛɭɟɦɨɟ 

ɫɢɧɭɫɨɢɞɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. 

Ɉɩɢɪɚɹɫɶ ɧɚ ɨɝɪɚɧɢɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 

ɡɧɚɱɟɧɢɸ ɬɨɤɚ ɢ ɦɨɳɧɨɫɬɢ, ɛɵɥɢ ɜɵɛɪɚɧɵ ɞɜɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ ɨɬ 

ɢɡɜɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ: Siemens MICROMASTER 420 [21] ɢ HYUNDAI 

N700E-110HF [22]. 

 

Ɋɢɫɭɧɨɤ 13 – Siemens MICROMASTER 420 
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Ɋɢɫɭɧɨɤ 14 – HYUNDAI N700E-110HF 

ɋɪɚɜɧɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. Ɉɧɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9. 

Ɍɚɛɥɢɰɚ 9 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɱɚɫɬɨɬɵ 

 
Siemens 

MICROMASTER 420 
HYUNDAI N700E-

110HF 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ: Ɂɧɚɱɟɧɢɟ 
Ɇɨɳɧɨɫɬɶ, ɤȼɬ 11 11 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 
ɞɜɢɝɚɬɟɥɹ, Ⱥ 

23 26 

ɄɉȾ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ,% 96 95 
ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ IP20 IP20 
ɐɢɮɪɨɜɨɣ ɢɧɬɟɪɮɟɣɫ RS485 RS485 
ȼɫɬɪɨɟɧɧɵɣ ɉɂȾ 
ɪɟɝɭɥɹɬɨɪ 

Ⱦɚ ȾȺ 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɱɚɫɬɨɬɵ 

ɩɨɱɬɢ ɢɞɟɧɬɢɱɧɵ, ɧɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ HYUNDAI N700E-110HF ɢɦɟɟɬ ɪɹɞ 

ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɜɨɢɦ ɤɨɧɤɭɪɟɧɬɨɦ:  

 ɍɥɭɱɲɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɧɢɡɤɢɯ ɫɤɨɪɨɫɬɹɯ; 

 Ⱦɜɢɝɚɬɟɥɶ ɡɚɳɢɳɟɧ ɨɬ ɢɫɱɟɡɧɨɜɟɧɢɹ ɮɚɡɵ ɧɚ ɜɵɯɨɞɟ ɜ ɯɨɞɟ 

ɪɚɛɨɬɵ; 

 ȼɚɪɶɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ – ɦɟɧɟɟ 1% ɧɚ ɧɨɦɢɧɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ; 

 ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɚɜɚɪɢɣ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ 

ɡɚɳɢɬɵ ɨɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; 

 Ɉɩɬɢɦɢɡɢɪɨɜɚɧɧɨɟ ɫɨɯɪɚɧɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɨɝɥɚɫɧɨ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɧɚɝɪɭɡɤɢ. 



40 

 

 ȼɵɛɨɪ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ HYUNDAI N700E-110HF. 

3.4 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɜɧɟɲɧɢɯ ɩɪɨɜɨɞɨɤ 

ɋɯɟɦɚ ɜɧɟɲɧɟɣ ɩɪɨɜɨɞɤɢ ɩɪɢɜɟɞɟɧɚ ɜ ɚɥɶɛɨɦɟ ɫɯɟɦ (ɉɪɢɥɨɠɟɧɢɟ ȼ).  

Ⱦɚɬɱɢɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɨ ɦɟɫɬɭ, ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɭɪɨɜɧɟɦɟɪɵ 

Rosenmount 3300, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ, ɞɚɬɱɢɤɢ 

ɬɟɦɩɟɪɚɬɭɪɵ Omron ES1C, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɹɯ,  

ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ ɆȿɌɊȺɇ 150-CG, ɨɞɢɧ ɢɡ ɧɢɯ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɮɚɤɟɥɶɧɨɦ 

ɫɟɩɚɪɚɬɨɪɟ, ɨɫɬɚɥɶɧɵɟ ɞɜɚ ɧɚ ɥɢɧɢɹɯ ɧɚɝɧɟɬɚɧɢɹ ɧɚɫɨɫɚ. 

ȼɫɟ ɞɚɬɱɢɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɨ ɦɟɫɬɭ, ɢɦɟɸɬ ɜ ɫɜɨёɦ ɫɨɫɬɚɜɟ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɧɚ ɜɵɯɨɞɟ ɫ ɞɚɬɱɢɤɨɜ 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɬɨɤɨɜɵɣ ɫɢɝɧɚɥ 4…20ɦȺ. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɨɬ ɭɪɨɜɧɟɦɟɪɚ, ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ, ɞɚɬɱɢɤɨɜ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɳɢɬ ɄɂɉɢȺ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨ ɬɪɢ ɩɪɨɜɨɞɚ. ȼ ɤɚɱɟɫɬɜɟ 

ɤɚɛɟɥɹ ɜɵɛɪɚɧ ɤɚɛɟɥɶ ɄȼȼȽ.  

«ɄȼȼȽ – ɤɚɛɟɥɶ ɫ ɦɟɞɧɵɦɢ ɬɨɤɨɩɪɨɜɨɞɹɳɢɦɢ ɠɢɥɚɦɢ ɫ 

ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɜ ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɨɛɨɥɨɱɤɟ, ɫ ɡɚɳɢɬɧɵɦ ɩɨɤɪɨɜɨɦ ɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɟɩɨɞɜɢɠɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɩɪɢɛɨɪɚɦ, 

ɚɩɩɚɪɚɬɚɦ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ ɧɨɦɢɧɚɥɶɧɵɦ ɩɟɪɟɦɟɧɧɵɦ 

ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 660 ȼ ɱɚɫɬɨɬɨɣ ɞɨ 100 Ƚɰ ɢɥɢ ɩɨɫɬɨɹɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 

1000 ȼ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ -50°ɋ ɞɨ +50°ɋ. Ɇɟɞɧɵɟ 

ɬɨɤɨɩɪɨɜɨɞɹɳɢɟ ɠɢɥɵ ɤɚɛɟɥɟɣ ɄȼȼȽ ɜɵɩɨɥɧɟɧɵ ɨɞɧɨɩɪɨɜɨɥɨɱɧɵɦɢ. 

ɂɡɨɥɢɪɨɜɚɧɧɵɟ ɠɢɥɵ ɫɤɪɭɱɟɧɵ»[23]. 

Ʉɚɛɟɥɶ ɩɪɨɤɥɚɞɵɜɚɟɬɫɹ ɜ ɬɪɭɛɟ ɞɢɚɦɟɬɪɨɦ 20 ɦɦ. 

4 ȼɵɛɨɪ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ Ⱥɋ 

ȼ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɧɵɟ ɚɥɝɨɪɢɬɦɵ ɧɚ 

ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɹɯ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ [24]: 
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 Ⱥɥɝɨɪɢɬɦɵ ɡɚɩɭɫɤɚ/ɨɫɬɚɧɨɜɤɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɦ ɥɨɝɢɱɟɫɤɨɦ ɤɨɧɬɪɨɥɥɟɪɟ ɢ 

SCADA ɫɢɫɬɟɦɟ; 

 ɉɂȾ-ɚɥɝɨɪɢɬɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɥɨɠɟɧɢɟɦ ɤɥɚɩɚɧɚ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɚɜɥɟɧɢɹ, ɢ 

ɬ. ɩ., ɪɟɚɥɢɡɭɟɬɫɹ ɧɚ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɦ ɥɨɝɢɱɟɫɤɨɦ ɤɨɧɬɪɨɥɥɟɪɟ; 

 Ⱥɥɝɨɪɢɬɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫɛɨɪɨɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɝɧɚɥɨɜ, 

ɞɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɭɧɢɜɟɪɫɚɥɶɧɵɟ, 

ɥɨɝɢɱɟɫɤɢ ɡɚɜɟɪɲɟɧɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɛɥɨɤɢ, ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɦ ɥɨɝɢɱɟɫɤɨɦ ɤɨɧɬɪɨɥɥɟɪɟ; 

 Ⱥɥɝɨɪɢɬɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɳɢɬɵ, ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɡɚɳɢɬɚ, 

ɪɟɚɥɢɡɭɟɬɫɹ ɧɚ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɦ ɥɨɝɢɱɟɫɤɨɦ ɤɨɧɬɪɨɥɥɟɪɟ; 

 Ⱥɥɝɨɪɢɬɦɵ ɰɟɧɬɪɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɨɣ, ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɦ ɥɨɝɢɱɟɫɤɨɦ 

ɤɨɧɬɪɨɥɥɟɪɟ ɢ SCADA ɫɢɫɬɟɦɟ; 

ȼ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɜɚ ɚɥɝɨɪɢɬɦɚ: ɚɥɝɨɪɢɬɦ 

ɡɚɩɭɫɤɚ/ɨɫɬɚɧɨɜɤɢ ɧɚɫɨɫɨɜ ɢ ɚɥɝɨɪɢɬɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ (ɞɚɜɥɟɧɢɹ ɜ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ ɧɚɫɨɫɨɜ). 

4.1 Ⱥɥɝɨɪɢɬɦ ɡɚɩɭɫɤɚ/ɨɫɬɚɧɨɜɤɢ ɧɚɫɨɫɨɜ 

Ⱥɥɝɨɪɢɬɦ ɡɚɩɭɫɤɚ ɧɚɫɨɫɨɜ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɫɛɨɪ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɞɚɧɧɵɯ ɧɚɫɨɫɨɜ,  ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɜɚɠɧɵɦ 

ɚɥɝɨɪɢɬɦɨɦ, ɬ.ɤ. ɞɥɹ ɡɚɩɭɫɤɚ ɬɪɟɛɭɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ: ɞɚɜɥɟɧɢɟ ɜ ɥɢɧɢɢ ɭɩɥɨɬɧɟɧɢɹ ɧɚɫɨɫɚ, 

ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɧɚɫɨɫɚ.  

Ⱥɥɝɨɪɢɬɦ ɡɚɩɭɫɤɚ/ɨɫɬɚɧɨɜɤɢ ɧɚɫɨɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɚɥɶɛɨɦɟ ɫɯɟɦ 

(ɉɪɢɥɨɠɟɧɢɟ Ɂ). 

ɇɚɱɚɥɨɦ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ ɡɚɞɧɢɟ «ɭɫɬɚɜɨɤ» ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ. Ⱦɚɧɧɵɦɢ «ɭɫɬɚɜɤɚɦɢ» ɹɜɥɹɸɬɫɹ: 
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 ɇɢɠɧɢɣ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɮɚɤɟɥɶɧɨɦ 

ɫɟɩɚɪɚɬɨɪɟ; 

 ȼɟɪɯɧɢɣ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɮɚɤɟɥɶɧɨɦ 

ɫɟɩɚɪɚɬɨɪɟ; 

 ȼɟɪɯɧɢɣ ɚɜɚɪɢɣɧɵɣ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ; 

 ɇɢɠɧɢɣ ɚɜɚɪɢɣɧɵɣ ɭɪɨɜɟɧɶ ɞɚɜɥɟɧɢɹ ɜ ɥɢɧɢɢ ɭɩɥɨɬɧɟɧɢɹ 

ɧɚɫɨɫɚ; 

 ȼɟɪɯɧɢɣ ɚɜɚɪɢɣɧɵɣ ɭɪɨɜɟɧɶ ɞɚɜɥɟɧɢɹ ɜ ɥɢɧɢɢ ɭɩɥɨɬɧɟɧɢɹ 

ɧɚɫɨɫɚ; 

 ȼɟɪɯɧɟɟ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

ɧɚɫɨɫɚ; 

 ȼɟɪɯɧɟɟ ɚɜɚɪɢɣɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

ɧɚɫɨɫɚ; 

Ⱦɚɥɟɟ ɢɞёɬ ɨɩɪɨɫ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɉɨɫɥɟ ɨɩɪɨɫɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɤɭɳɟɝɨ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ ɮɚɤɟɥɶɧɨɦ 

ɫɟɩɚɪɚɬɨɪɟ, ɜɨɡɦɨɠɧɵ ɬɪɢ ɫɥɭɱɚɹ: 

1) ɍɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ ɧɢɠɧɟɝɨ ɡɧɚɱɟɧɢɹ ɭɪɨɜɧɹ; 

2) ɍɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɦɟɠɞɭ ɧɢɠɧɢɦ ɢ ɜɟɪɯɧɢɦ 

ɞɨɩɭɫɬɢɦɵɦɢ ɭɪɨɜɧɹɦɢ; 

3) ɍɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜɵɲɟ ɜɟɪɯɧɟɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɭɪɨɜɧɹ. 

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɧɚɫɨɫ ɢɥɢ ɧɚɫɨɫɵ ɪɚɛɨɬɚɸɬ, ɬɨ ɨɧɢ 

ɨɫɬɚɧɚɜɥɢɜɚɸɬɫɹ, ɬ.ɤ. ɞɨɫɬɢɝɧɭɬ ɞɨɩɭɫɬɢɦɨɟ ɧɢɠɧɟɟ ɡɧɚɱɟɧɢɣ ɭɪɨɜɧɹ 

ɠɢɞɤɨɫɬɢ. 

ȼ ɜɬɨɪɨɦ ɫɥɭɱɚɟ,  ɡɚɩɭɫɤɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɩɭɫɤɚ ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ. 

ɉɟɪɟɞ ɩɭɫɤɨɦ ɧɚɫɨɫɚ ɩɪɨɜɟɪɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɚɜɥɟɧɢɹ ɜ ɥɢɧɢɢ ɭɩɥɨɬɧɟɧɢɹ 

ɧɚɫɨɫɚ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɧɚɫɨɫɚ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ. 

ȿɫɥɢ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɜ ɧɨɪɦɟ, ɨɫɧɨɜɧɨɣ ɧɚɫɨɫ ɡɚɩɭɫɤɚɟɬɫɹ. ȿɫɥɢ ɤɚɤɨɣ-ɬɨ ɢɡ 

ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɦ, ɬɨ ɡɚɩɭɫɤɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɩɭɫɤɚ 

ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ. 
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Ɍɪɟɬɢɣ ɫɥɭɱɚɣ ɜɨɡɦɨɠɟɧ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɩɨ ɤɚɤɢɦ-ɬɨ ɩɪɢɱɢɧɚɦ 

ɨɫɧɨɜɧɨɣ ɧɚɫɨɫ ɧɟ ɫɩɪɚɜɥɹɟɬɫɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɧɨɜɧɨɦɭ ɧɚɫɨɫɭ 

ɜɤɥɸɱɚɟɬɫɹ ɜ ɪɚɛɨɬɭ ɪɟɡɟɪɜɧɵɣ ɧɚɫɨɫ. Ⱥɥɝɨɪɢɬɦ ɩɭɫɤɚ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ 

ɩɨɞɨɛɟɧ ɚɥɝɨɪɢɬɦɭ ɩɭɫɤɚ ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ. 

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɫɧɨɜɧɨɣ ɢɥɢ ɪɟɡɟɪɜɧɵɣ ɧɚɫɨɫɵ ɧɟ ɪɚɛɨɬɚɸɬ ɩɨ ɤɚɤɨɣ-

ɬɨ ɩɪɢɱɢɧɟ, ɬɨ ɷɬɚ ɩɪɢɱɢɧɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɦɧɟɦɨɫɯɟɦɵ. ȿɫɥɢ ɧɟ ɨɛɚ 

ɧɚɫɨɫɚ ɧɚɯɨɞɹɬɫɹ ɜ ɚɜɚɪɢɢ, ɬɨ ɜɫɹ ɫɢɫɬɟɦɚ ɍɄɉȽ ɞɨɥɠɧɚ ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧɚ. 

Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɛɵɥ ɫɨɡɞɚɧ ɩɪɨɟɤɬ WinCC, ɜ 

ɤɨɬɨɪɨɦ ɧɚ ɦɧɟɦɨɫɯɟɦɟ (ɪɢɫɭɧɨɤ 15) ɭɤɚɡɚɧɚ ɭɩɪɨɳɟɧɧɚɹ ɦɧɟɦɨɫɯɟɦɚ 

ɩɪɨɟɤɬɚ, ɤɨɬɨɪɚɹ ɩɪɢɝɨɞɧɚ ɬɨɥɶɤɨ ɞɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɨɝɨ, ɱɬɨ ɚɥɝɨɪɢɬɦ 

ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ ɧɚɫɨɫɨɜ ɨɛɪɚɛɚɬɵɜɚɟɬ ɫɨɛɵɬɢɹ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɫ ɧɚɫɨɫɚɦɢ, 

ɜɟɪɧɨ. 

 

Ɋɢɫɭɧɨɤ 15 – ɍɩɪɨɳɟɧɧɚɹ ɦɧɟɦɨɫɯɟɦɚ 

ɋ ɰɟɥɶɸ ɭɩɪɨɳɟɧɢɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦɵ, ɚ ɬɚɤ ɠɟ ɫ ɰɟɥɶɸ ɩɪɨɫɬɨɬɵ 

ɜɨɫɩɪɢɹɬɢɹ ɤɨɞɚ ɨɛɪɚɛɨɬɱɢɤɚ ɫɨɛɵɬɢɣ, ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɱɬɨ: 

 ɉɪɢ ɞɚɜɥɟɧɢɢ ɜ ɥɢɧɢɹɯ ɭɩɥɨɬɧɟɧɢɹ ɧɚɫɨɫɨɜ ɧɢɠɟ ɧɨɪɦɵ, ɬɨ 

ɬɟɝɚɦ PRS_GSK_1 ɢ PRS_GSK_2 ɩɪɢɫɜɚɢɜɚɸɬɫɹ ɡɧɚɱɟɧɢɹ 1. 
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 ɉɪɢ ɞɚɜɥɟɧɢɢ ɜ ɥɢɧɢɹɯ ɭɩɥɨɬɧɟɧɢɹ ɧɚɫɨɫɨɜ ɜɵɲɟ ɧɨɪɦɵ, ɬɨ 

ɬɟɝɚɦ PRS_GSK_1 ɢ PRS_GSK_2 ɩɪɢɫɜɚɢɜɚɸɬɫɹ ɡɧɚɱɟɧɢɹ 2. 

 ɉɪɢ ɫɨɨɬɜɟɬɫɬɜɢɢ ɞɚɜɥɟɧɢɹ ɜ ɥɢɧɢɹɯ ɭɩɥɨɬɧɟɧɢɹɯ ɧɚɫɨɫɚɜ 

ɧɨɪɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ, ɬɟɝɚɦ PRS_GSK_1 ɢ PRS_GSK_2 ɩɪɢɫɜɚɢɜɚɸɬɫɹ 

ɡɧɚɱɟɧɢɹ 0. 

 ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɧɚɫɨɫɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɦɭ ɭɪɨɜɧɸ, ɬɨ ɬɟɝɚɦ TMP_PMP_1 ɢ TMP_PMP_2 

ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 1. 

 ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɧɚɫɨɫɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɚɜɚɪɢɣɧɨɦɭ ɭɪɨɜɧɸ, ɬɨ ɬɟɝɚɦ TMP_PMP_1 ɢ TMP_PMP_2 ɩɪɢɫɜɚɢɜɚɟɬɫɹ 

ɡɧɚɱɟɧɢɟ 2. 

 ȿɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ, ɬɨ ɬɟɝɚɦ 

TMP_PMP_1 ɢ TMP_PMP_2 ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 0. 

ɉɨɥɧɵɣ ɤɨɞ ɨɛɪɚɛɨɬɤɢ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜ ɪɟɡɟɪɜɭɚɪɟ ɨɱɟɧɶ 

ɛɨɥɶɲɨɣ, ɩɨɷɬɨɦɭ ɩɪɢɜɟɞɟɦ ɬɨɥɶɤɨ ɭɱɚɫɬɨɤ ɤɨɞɚ, ɤɨɬɨɪɵɣ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ 

ɨɬɨɛɪɚɠɚɟɬ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɚ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ ɧɚɫɨɫɨɜ. 
1. if (lvl >15 && lvl<50)    //ɩɪɢ ɭɪɨɜɧɟ ɤɨɧɞɟɧɫɚɬɚ ɜ ɫɟɩɚɪɚɬɨɪɟ ɜɵɲɟ 

LVL_SEP_L,ɧɨ ɧɢɠɟ LVL_SEP_H 
2.         { 

3.             start_PMP_1(handle);    //ɡɚɩɭɫɤɚɟɬɫɹ ɩɪɨɰɟɞɭɪɚ ɡɚɩɭɫɤɚ 
       ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ 

4.             if (GetTagBit("Switch")==1) //ɟɫɥɢ ɨɫɧɨɜɧɨɣ ɧɟ   

        ɡɚɩɭɫɬɢɥɫɹ 
5.             { 

6.                 start_PMP_2(handle);    //ɡɚɩɭɫɤɚɟɬɫɹ ɩɪɨɰɟɞɭɪɚ  
       ɩɭɫɤɚ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ 

7.                 SetTagBit("Switch",0); 

8.             } 

9.             if (speed == 0 && GetTagBit("Start")==1)    //ɩɪɨɰɟɞɭɪɚ 
      ɨɛɪɚɛɨɬɤɢ ɢɡɦɟɧɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɟ 

10.             { 

11.                 float lvl = GetTagFloat("LVL_SEP"); 

12.                 SetTagFloat("LVL_SEP",lvl-0.15);    //ɩɪɢ  
    ɦɚɥɨɣ ɫɤɨɪɨɫɬɢ ɤɨɧɞɟɧɫɚɰɢɢ ɭɪɨɜɟɧɶ ɫɧɢɠɚɟɬɫɹ 

13.                 goto end; 

14.             } 

15.             if (speed == 1&&GetTagBit("Start")==1)  

16.             { 

17.                 float lvl = GetTagFloat("LVL_SEP"); 

18.                 SetTagFloat("LVL_SEP",lvl+0);//ɩɪɢ ɫɪɟɞɧɟɣ  
    ɫɤɨɪɨɫɬɢ ɤɨɧɞɟɧɫɚɬɚ ɭɪɨɜɟɧɶ ɫɨɯɪɚɧɹɟɬɫɹ 
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19.                 goto end; 

20.             } 

21.             if (speed == 2&&GetTagBit("Start")==1) 

22.             { 

23.                 float lvl = GetTagFloat("LVL_SEP"); 

24.                 SetTagFloat("LVL_SEP",lvl+0.15);//ɩɪɢ ɜɵɫɨɤɨɣ 
    ɫɤɨɪɨɫɬɢ ɤɨɧɞɟɧɫɚɬɚ ɭɪɨɜɟɧɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 

25.                 goto end; 

26.             } 

  

Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɦ ɤɨɞ ɩɪɨɰɟɞɭɪɵ, ɤɨɬɨɪɚɹ ɨɬɜɟɱɚɟɬ ɡɚ ɡɚɩɭɫɤ ɨɫɧɨɜɧɨɝɨ 

ɧɚɫɨɫɚ. 
1. void start_PMP_1(HWND handle) 

2. { 

3.     if (GetTagDouble("PRS_GSK_1")==0) //ɟɫɥɢ ɞɚɜɥɟɧɢɟ ɜ ɥɢɧɢɢ  
   ɭɩɥɨɬɧɟɧɢɹ (ɞɚɥɟɟ ɩɪɨɫɬɨ ɞɚɜɥɟɧɢɟ) ɧɚɫɨɫɚ ɜ ɧɨɪɦɟ 

4.     { 

5.         if (GetTagDouble("TMP_PMP_1")>0)     //ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ 
ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ(ɞɚɥɟɟ ɩɪɨɫɬɨ ɬɟɦɩɟɪɚɬɭɪɚ) ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

6.         { 

7.             if (GetTagDouble("TMP_PMP_1")==1)   //ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ 
     ɪɚɜɧɚ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɦɭ ɭɪɨɜɧɸ 

8.             { 

9.                 if (GetTagBit("PMP_1")==1)      //ɟɫɥɢ ɧɚɫɨɫ  
         ɡɚɩɭɳɟɧ 

10.                 { 

11.                     if 

(GetTagBit("flag")==0)   //ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɮɥɚɝ ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ  
     ɪɚɜɧɵɦ 0 

12.                     { 

13.                         MessageBox(handle,"Ɉɫɧɨɜɧɨɣ ɧɚɫɨɫ 
ɧɚɝɪɟɥɫɹ!","ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ!",MB_OK|MB_ICONSTOP|MB_SETFOREGROUND); 
//ɜɵɜɨɞɢɦ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɟ ɫɨɨɛɳɟɧɢɟ 

14.                         SetTagBit("flag",1); 

15.                     } 

16.                 } 

17.                 else    //ɟɫɥɢ ɧɚɫɨɫ ɨɫɬɚɧɨɜɥɟɧ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ 
     ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ 

18.                 { 

19.                     if (GetTagBit("flag")==0)   

20.                     { 

21.                         MessageBox(handle,"ɇɟɥɶɡɹ ɡɚɩɭɫɬɢɬɶ 
ɨɫɧɨɜɧɨɣ ɧɚɫɨɫ!","ɇɚɫɨɫ 
ɝɨɪɹɱɢɣ!",MB_OK|MB_ICONSTOP|MB_SETFOREGROUND); //ɜɵɜɨɞɢɦ ɫɨɨɛɳɟɧɢɟ 
ɨɛ ɚɜɚɪɢɢ 

22.                         SetTagBit("flag",1);   //ɭɫɬɚɧɚɜɥɢɜɚɟɦ 
     ɮɥɚɝ ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ ɪɚɜɧɵɦ 1 

23.                     } 

24.                     SetTagBit("Switch",1);  //ɩɟɪɟɞɚɟɦ   
   ɡɧɚɱɟɧɢɟ ɞɥɹ ɧɚɱɚɥɚ ɩɪɨɰɟɞɭɪɵ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ 

25.                 } 

26.             } 
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27.             else    //ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɚɜɚɪɢɣɧɚɹ 
28.             { 

29.                 if (GetTagBit("flag")==0)   

30.                 { 

31.                     MessageBox(handle,"Ɉɫɧɨɜɧɨɣ ɧɚɫɨɫ 
ɩɟɪɟɝɪɟɬ!","Аɜɚɪɢɹ!",MB_OK|MB_ICONSTOP|MB_SETFOREGROUND); //ɜɵɜɨɞɢɦ 
        ɫɨɨɛɳɟɧɢɟ ɨɛ ɚɜɚɪɢɢ 

32.                     SetTagBit("flag",1);    //ɭɫɬɚɧɚɜɥɢɜɚɟɦ  
      ɮɥɚɝ ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ ɪɚɜɧɵɦ 1 

33.                 } 

34.                 SetTagBit("Switch",1);  //ɩɟɪɟɞɚɟɦ ɡɧɚɱɟɧɢɟ  
    ɞɥɹ ɧɚɱɚɥɚ ɩɪɨɰɟɞɭɪɵ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ 

35.             } 

36.         } 

37.         else    //ɟɫɥɢ ɞɚɜɥɟɧɢɟ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ 
    ɜ ɩɨɪɹɞɤɢ, ɡɚɩɭɫɤɚɟɦ ɟɝɨ 

38.         { 

39.             SetTagBit("PMP_1",1);   

40.             SetTagBit("PMP_2",0); 

41.         } 

42.     } 

43.     else    //ɟɫɥɢ ɞɚɜɥɟɧɢɟ ɧɟ ɜ ɧɨɪɦɟ 
44.     { 

45.         if (GetTagBit("flag")==0)   

46.         { 

47.             MessageBox(handle,"ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ ɞɚɜɥɟɧɢɹ ɜ ɥɢɧɢɢ 
ɭɩɥɨɬɧɟɧɢɹ ɨɫɧɨɜɧɨɝɨ 
ɧɚɫɨɫɚ!","Аɜɚɪɢɹ!",MB_OK|MB_ICONSTOP|MB_SETFOREGROUND); //ɜɵɜɨɞɢɦ  
        ɫɨɨɛɳɟɧɢɟ ɨɛ ɚɜɚɪɢɢ 

48.             SetTagBit("flag",1);    //ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɮɥɚɝ  
      ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ ɪɚɜɧɵɦ 1 

49.         } 

50.         SetTagBit("Switch",1);  //ɩɟɪɟɞɚɟɦ ɡɧɚɱɟɧɢɟ ɞɥɹ ɧɚɱɚɥɚ 
ɩɪɨɰɟɞɭɪɵ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ 

51.     } 

52. } 

 

Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɦ ɤɨɞ ɩɪɨɰɟɞɭɪɵ, ɤɨɬɨɪɚɹ ɨɬɜɟɱɚɟɬ ɡɚ ɡɚɩɭɫɤ 

ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ. 
1. void start_PMP_2(HWND handle) 

2. { 

3.     if (GetTagDouble("PRS_GSK_2")==0) //ɟɫɥɢ ɞɚɜɥɟɧɢɟ ɜ ɥɢɧɢɢ 
ɭɩɥɨɬɧɟɧɢɹ (ɞɚɥɟɟ ɩɪɨɫɬɨ ɞɚɜɥɟɧɢɟ) ɧɚɫɨɫɚ ɜ ɧɨɪɦɟ 

4.     { 

5.         if (GetTagDouble("TMP_PMP_2")>0) //ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ(ɞɚɥɟɟ ɩɪɨɫɬɨ ɬɟɦɩɟɪɚɬɭɪɚ) ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

6.         { 

7.             if (GetTagDouble("TMP_PMP_2")==1)   //ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ 
     ɪɚɜɧɚ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɦɭ ɭɪɨɜɧɸ 

8.             { 

9.                 if (GetTagBit("PMP_2")==1)  //ɟɫɥɢ ɧɚɫɨɫ ɡɚɩɭɳɟɧ 
10.                 { 
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11.                     if 

(GetTagBit("flag_rez")==0)   //ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɮɥɚɝ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ 
      ɪɚɜɧɵɦ 0 

12.                     { 

13.                         MessageBox(handle,"Ɋɟɡɟɪɜɧɵɣ ɧɚɫɨɫ 
ɧɚɝɪɟɥɫɹ!","ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ!",MB_OK|MB_ICONSTOP|MB_SETFOREGROUND);  
  //ɜɵɜɨɞɢɦ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɟ ɫɨɨɛɳɟɧɢɟ 

14.                         SetTagBit("flag_rez",1);    

15.                     } 

16.                 } 

17.                 else    //ɟɫɥɢ ɧɚɫɨɫ ɨɫɬɚɧɨɜɥɟɧ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ 
      ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ 

18.                 { 

19.                     if (GetTagBit("flag_rez")==0) 

20.                     { 

21.                         MessageBox(handle,"ɇɟɥɶɡɹ ɡɚɩɭɫɬɢɬɶ 
ɪɟɡɟɪɜɧɵɣ ɧɚɫɨɫ!","ɇɚɫɨɫ 
ɝɨɪɹɱɢɣ!",MB_OK|MB_ICONSTOP|MB_SETFOREGROUND); //ɜɵɜɨɞɢɦ ɫɨɨɛɳɟɧɢɟ 
ɨɛ ɚɜɚɪɢɢ 

22.                         SetTagBit("flag_rez",1); 

   //ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɮɥɚɝ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ ɪɚɜɧɵɦ 1 
23.                     } 

24.                     SetTagBit("Start",0);   //ɨɫɬɚɧɚɜɥɢɜɚɟɦ 
ɭɫɬɚɧɨɜɤɭ, ɜɵɤɥɸɱɚɟɦ ɧɚɫɨɫɵ 

25.                     SetTagBit("PMP_2",0); 

26.                     SetTagBit("PMP_1",0); 

27.                 } 

28.             } 

29.             else    //ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɚɜɚɪɢɣɧɚɹ 
30.             { 

31.                 if (GetTagBit("flag_rez")==0) 

32.                 { 

33.                     MessageBox(handle,"Ɋɟɡɟɪɜɧɵɣ ɧɚɫɨɫ 
ɩɟɪɟɝɪɟɬ!","Аɜɚɪɢɹ!",MB_OK|MB_ICONSTOP|MB_SETFOREGROUND); //ɜɵɜɨɞɢɦ 
        ɫɨɨɛɳɟɧɢɟ ɨɛ ɚɜɚɪɢɢ 

34.                     SetTagBit("flag_rez",1); 

    //ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɮɥɚɝ ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ ɪɚɜɧɵɦ 1 
35.                 } 

36.                 SetTagBit("Start",0);   //ɨɫɬɚɧɚɜɥɢɜɚɟɦ   
      ɭɫɬɚɧɨɜɤɭ, ɜɵɤɥɸɱɚɟɦ ɧɚɫɨɫɵ 

37.                 SetTagBit("PMP_2",0); 

38.                 SetTagBit("PMP_1",0); 

39.             } 

40.         } 

41.         else    //ɟɫɥɢ ɞɚɜɥɟɧɢɟ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɡɟɪɜɧɨɝɨ  
    ɧɚɫɨɫɚ ɜ ɩɨɪɹɞɤɢ, ɡɚɩɭɫɤɚɟɦ ɟɝɨ 

42.         { 

43.             SetTagBit("PMP_2",1); 

44.             SetTagBit("PMP_1",0); 

45.         } 

46.     } 

47.     else    //ɟɫɥɢ ɞɚɜɥɟɧɢɟ ɧɟ ɜ ɧɨɪɦɟ 
48.     { 

49.         if (GetTagBit("flag_rez")==0)   
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50.         { 

51.             MessageBox(handle,"ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ ɞɚɜɥɟɧɢɹ ɜ ɥɢɧɢɢ 
ɭɩɥɨɬɧɟɧɢɹ ɪɟɡɟɪɜɧɨɝɨ 
ɧɚɫɨɫɚ!","Аɜɚɪɢɹ!",MB_OK|MB_ICONSTOP|MB_SETFOREGROUND); //ɜɵɜɨɞɢɦ  
        ɫɨɨɛɳɟɧɢɟ ɨɛ ɚɜɚɪɢɢ 

52.   

53.             SetTagBit("flag_rez",1);    //ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɮɥɚɝ  
      ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ ɪɚɜɧɵɦ 1 

54.         } 

55.         SetTagBit("Start",0);//ɨɫɬɚɧɚɜɥɢɜɚɟɦ ɭɫɬɚɧɨɜɤɭ, 
ɜɵɤɥɸɱɚɟɦ ɧɚɫɨɫɵ 

56.         SetTagBit("PMP_2",0); 

57.         SetTagBit("PMP_1",0); 

58.     } 

59. } 

 

 

 

Ɋɢɫɭɧɨɤ 16 – ɉɪɢɦɟɪɵ ɨɤɨɧ ɚɜɚɪɢɣɧɨɝɨ ɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɫɨɨɛɳɟɧɢɣ 

ɍɩɪɨɳɟɧɧɚɹ ɦɧɟɦɨɫɯɟɦɚ, ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬ ɚɥɝɨɪɢɬɦ ɩɭɫɤɚ ɢ 

ɨɫɬɚɧɨɜɚ ɧɚɫɨɫɨɜ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɥɝɨɪɢɬɦɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ɂ. 

4.2 Ⱥɥɝɨɪɢɬɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɮɚɤɟɥɶɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɜ ɧёɦ ɫɤɚɩɥɢɜɚɟɬɫɹ 

ɤɨɧɞɟɧɫɚɬ ɢ ɦɟɥɤɢɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɨɬɜɨɞɢɬɶɫɹ ɢɡ 

ɫɟɩɚɪɚɬɨɪɚ ɧɚɫɨɫɚɦɢ. ȼ ɩɪɨɰɟɫɫɟ ɩɟɪɟɤɚɱɤɢ ɞɚɧɧɨɣ ɫɪɟɞɵ, ɧɭɠɧɨ 
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ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɚɜɥɟɧɢɟ ɜ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ ɧɚɫɨɫɚ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ 

ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɧёɦ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɉɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɜɵɛɢɪɚɟɦ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ ɧɚɫɨɫɨɜ. 

Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɚɥɝɨɪɢɬɦ ɉɂȾ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɨɱɟɧɶ ɜɵɫɨɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ: ɦɚɥɨɟ ɜɪɟɦɹ ɜɵɯɨɞɚ ɧɚ ɪɟɠɢɦ, ɦɚɥɚɹ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɜɧɟɲɧɢɦ ɜɨɡɦɭɳɟɧɢɹɦ.  

ɋɯɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: 

ɜɯɨɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɉɅɄ ɫ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɨɦ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ, 

ɚɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ, ɧɚɫɨɫ, ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 15: 

 

Ɋɢɫɭɧɨɤ 17 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɜɥɟɧɢɹ 

ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɇɚ ɞɚɧɧɨɣ ɫɯɟɦɟ ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɭɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɩɨɫɥɟ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɋɨɝɥɚɫɧɨ ɪɟɝɥɚɦɟɧɬɭ ɪɚɛɨɬɵ ɪɟɡɟɪɜɭɚɪɚ, ɢɡɜɟɫɬɧɨ 

ɬɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ ɧɚɫɨɫɚ, ɩɨɷɬɨɦɭ ɫɪɚɜɧɢɜɚɹ 

ɬɪɟɛɭɟɦɵɣ ɩɨɤɚɡɚɬɟɥɶ ɞɚɜɥɟɧɢɹ ɫ ɬɟɤɭɳɢɦ ɡɧɚɱɟɧɢɟɦ, ɉɅɄ ɮɨɪɦɢɪɭɟɬ 

ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɉɑ. ɋɨɝɥɚɫɧɨ ɭɩɪɚɜɥɹɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɉɑ 

ɮɨɪɦɢɪɭɟɬ ɧɚɩɪɹɠɟɧɢɟ ɧɭɠɧɨɣ ɱɚɫɬɨɬɵ ɢ ɚɦɩɥɢɬɭɞɵ ɢ ɩɨɞɚɟɬ ɟɝɨ ɧɚ 

ɚɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ. Ɋɨɬɨɪ ɚɫɢɧɯɪɨɧɧɨɝɨ ɧɚɫɨɫɚ ɠɟɫɬɤɨ ɫɜɹɡɚɧ ɫ 

ɩɪɢɜɨɞɨɦ ɧɚɫɨɫɚ. ɇɚɫɨɫ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 

ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɩɨɞɚɟɬ ɠɢɞɤɨɫɬɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞ ɪɚɡɧɵɦ 

ɞɚɜɥɟɧɢɟɦ. 
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Ʌɢɧɟɚɪɢɡɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɩɢɫɵɜɚɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɧɚɛɨɪɨɦ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ: 

ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ.  

ɇɚɫɨɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɩɟɪɢɨɞɢɱɟɫɤɨɟ ɡɜɟɧɨ, ɩɪɟɨɛɪɚɡɭɸɳɟɟ 

ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ω ɧɚ ɜɯɨɞɟ ɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ. 

ɂɫɯɨɞɹ ɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɫɨɫɚ, ɪɚɫɫɱɢɬɚɟɦ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɢ ɩɨɫɬɨɹɧɧɭɸ ɜɪɟɦɟɧɢ ɧɚɫɨɫɚ. 

ɉɨɫɬɨɹɧɧɭɸ ɜɪɟɦɟɧɢ ɞɥɹ ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɦ Tɇ = 0,2 ɫ. Ʉɨɷɮɮɢɰɢɟɧɬ 

ɩɟɪɟɞɚɱɢ ɧɚɫɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɬɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 

ɧɨɦɢɧɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɫɨɫɚ Qɇ ɤ ɧɨɦɢɧɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɧɚɫɨɫɚ ωɇ. ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ Qɇ = 100 

ɦ3/ɱ, (0,0276 ɦ3/ɫ); ɧɨɦɢɧɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ωɇ = 2900 ɨɛ/ɦɢɧ, (303 ɪɚɞ/ɫ). 

                                                                           
                                                                           

ɝɞɟ: 

Qɇ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

ωɇ – ɧɨɦɢɧɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ;  

kɇ – ɫɬɚɬɢɱɟɫɤɢɣ ɩɟɪɟɞɚɬɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɫɨɫɚ;  

Tɇ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɧɚɫɨɫɚ. 

ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ȺɂɊ 

Ⱥ132Ɇ2.  

Ⱥɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɩɟɪɢɨɞɢɱɟɫɤɨɟ ɡɜɟɧɨ, 

ɩɪɟɨɛɪɚɡɭɸɳɟɟ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɚɥɚ. 

ɂɫɯɨɞɹ ɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ȺȾ (ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ), 

ɪɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɢ ɩɨɫɬɨɹɧɧɭɸ ɜɪɟɦɟɧɢ ȺȾ. 

ɋɬɚɬɢɱɟɫɤɢɣ ɩɟɪɟɞɚɬɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɜɢɝɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 

ɨɬɧɨɲɟɧɢɟ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ω ɤ ɱɚɫɬɨɬɟ ɩɢɬɚɸɳɟɣ ɫɟɬɢ 



51 

 

П. ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɩɢɬɚɧɢɹ Пɇ = 50 Ƚɰ. ɉɨɫɬɨɹɧɧɭɸ ɜɪɟɦɟɧɢ ɞɜɢɝɚɬɟɥɹ 

ɩɪɢɦɟɦ ɪɚɜɧɨɣ Tɞɜ =0,87.                                                                        
                                                                       

ɝɞɟ:  

kȾȼ – ɫɬɚɬɢɱɟɫɤɢɣ ɩɟɪɟɞɚɬɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨ- 

ɞɜɢɝɚɬɟɥɹ;  

Tɞɜ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɞɜɢɝɚɬɟɥɹ;  

wɞɜ – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ. 

ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ.  

ɉɑ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɩɟɪɢɨɞɢɱɟɫɤɨɟ ɡɜɟɧɨ, ɩɪɟɨɛɪɚɡɭɸɳɟɟ 

ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɫɟɬɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɧɚɫɨɫɚ:                                                                       
ɝɞɟ: 

kɩɱ – ɫɬɚɬɢɱɟɫɤɢɣ ɩɟɪɟɞɚɬɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ;  

Tɩɱ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ; 

ɉɟɪɟɞɚɬɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɫɬɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ ɜɵɯɨɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨ 

ɮɨɪɦɭɥɟ:                                                                              
ɝɞɟ Пɇ – ɱɚɫɬɨɬɚ ɧɚ ɜɵɯɨɞɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ 

ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ; Iȼɏ – ɭɩɪɚɜɥɹɸɳɢɣ ɬɨɤ ɧɚ ɜɯɨɞɟ ɉɑ, 

ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɧɚ ɜɵɯɨɞɟ. 

ɉɨɫɤɨɥɶɤɭ ɭɩɪɚɜɥɟɧɢɟ ɉɑ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɨɤɨɦ 4÷20 ɦȺ, ɚ ɱɚɫɬɨɬɭ 

ɞɜɢɝɚɬɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɹɬɶ ɜ ɞɢɚɩɚɡɨɧɟ 0÷50 Ƚɰ, ɬɨ ɧɨɦɢɧɚɥɶɧɨɣ 
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ɱɚɫɬɨɬɟ ɞɜɢɝɚɬɟɥɹ (Пɇ = 50 Ƚɰ) ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɜɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 

ɭɩɪɚɜɥɟɧɢɹ ɉɑ Iȼɏ.ɇ = 20 ɦȺ.                                                                         
ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ                                                                    
ɝɞɟ ɌɎ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɰɟɩɢ ɫɢɫɬɟɦɵ ɢɦɩɭɥɶɫɧɨ-ɮɚɡɨɜɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ (ɋɂɎɍ) ɉɑ, ɜɤɥɸɱɚɹ ɮɢɥɶɬɪ; Ц – ɱɢɫɥɨ ɮɚɡ Ɍɉɑ. 

Ɂɧɚɱɟɧɢɟ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɰɟɩɢ ɋɂɎɍ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɨɛɵɱɧɨ 

ɫɨɫɬɚɜɥɹɟɬ 0,003÷0,005 ɫ, ɩɨɷɬɨɦɭ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɪɢɧɹɬɨ ɩɪɢɧɢɦɚɬɶ 

ɡɧɚɱɟɧɢɟ ɌɎ ɢɡ ɞɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. ɋ ɭɱёɬɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɨɜɢɡɧɵ 

ɜɵɛɪɚɧɧɨɝɨ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɌɎ = 0,003 ɫ. ɉɨɫɤɨɥɶɤɭ ɉɑ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɬɪёɯɮɚɡɧɵɦ 

ɞɜɢɝɚɬɟɥɟɦ, ɬɨ ɱɢɫɥɨ ɮɚɡ Ц = 3. ɇɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɣ ɱɚɫɬɨɬɵ Пɇ 

ɫɨɫɬɚɜɥɹɟɬ 50 Ƚɰ.                                                        
 

ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ:                                                                  
ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ.  

Ɉɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɭɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɪɚɫɩɨɥɚɝɚɸɳɢɣɫɹ ɦɟɠɞɭ ɬɨɱɤɨɣ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɭɸɳɢɦ 

ɨɪɝɚɧɨɦ. Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɩɪɚɜɢɥ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɚ ɢ 

ɊɈ ɢ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɟɬɪɨɜ. ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɢɛɥɢɠɟɧɧɨ ɨɩɢɫɵɜɚɟɬɫɹ ɚɩɟɪɢɨɞɢɱɟɫɤɢɦ ɡɜɟɧɨɦ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɫ 

ɱɢɫɬɵɦ ɡɚɩɚɡɞɵɜɚɧɢɟɦ ɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɨɪɦɭɥɨɣ(11)[1]:                                                                
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ɝɞɟ: 

Qk(p) – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɩɨɫɥɟ ɤɥɚɩɚɧɚ;  

Q(p) – ɢɡɦɟɪɹɟɦɵɣ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ;  

ρ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ;  

L – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɦɟɠɞɭ ɬɨɱɤɨɣ ɢɡɦɟɪɟɧɢɹ ɢ ɬɨɱɤɨɣ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ;  

d – ɞɢɚɦɟɬɪ ɬɪɭɛɵ; 

f – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɵ;  

Δp – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ; 0  

0– ɡɚɩɚɡɞɵɜɚɧɢɟ; 

T – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 10 . 

Ɍɚɛɥɢɰɚ 10. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ: Ɂɧɚɱɟɧɢɟ 
Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɧɟ ɛɨɥɟɟ, Ɇɉɚ 0,6 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɝɚɡɨɠɢɞɤɨɫɬɧɨɣ ɫɦɟɫɢ γ, ɤɝ/ɫ 650 
Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɦ3 /ɱ 100 
Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɦ3 /ɫ 0,0277 
Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ 10 
Ⱦɢɚɦɟɬɪ ɬɪɭɛɵ, ɦ 0,15 
ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ, Ɇɉɚ 0,05 
ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɤɝɫ/ɦ2 5098,58 
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Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ. 

Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɩɟɪɟɞɚɬɨɱɧɭɸ ɮɭɧɤɰɢɸ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ 

ɡɜɟɧɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ, ɩɪɢɦɟɪɧɨ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ:                                                                    
ɋɨɛɟɪɟɦ ɞɚɧɧɭɸ ɫɢɫɬɟɦɭ ɜ Simulink (ɪɢɫɭɧɨɤ 18): 

 

Ɋɢɫɭɧɨɤ 18 – ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɫɨɛɪɚɧɧɚɹ ɜ Simulink 

ɇɚɫɬɪɨɢɦ ɉɂȾ – ɪɟɝɭɥɹɬɨɪ ɜɪɭɱɧɭɸ. Ⱦɥɹ ɷɬɨɝɨ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɦɟɬɨɞɨɦ ɐɢɝɥɟɪɚ – ɇɢɤɨɥɶɫɚ. ɋɨɝɥɚɫɧɨ ɷɬɨɦɭ ɦɟɬɨɞɭ, ɩɟɪɜɵɦ ɞɟɥɨɦ ɧɚɞɨ 

ɜɵɜɟɫɬɢ ɫɢɫɬɟɦɭ ɧɚ ɭɫɬɨɣɱɢɜɵɟ ɤɨɥɟɛɚɧɢɹ. ɑɬɨɛɵ ɷɬɨ ɫɞɟɥɚɬɶ, ɧɭɠɧɨ 

ɨɛɧɭɥɢɬɶ ɜɫɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɟɝɭɥɹɬɨɪɚ, ɤɪɨɦɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ (Kp). 

Ⱦɚɥɟɟ, ɩɭɬɟɦ ɩɨɞɛɨɪɚ Kp, ɧɭɠɧɨ ɞɨɛɢɬɶɫɹ ɧɟɡɚɬɭɯɚɸɳɢɯ ɤɨɥɟɛɚɧɢɣ, ɤɚɤ ɧɚ 

ɪɢɫɭɧɤɟ 19.  
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Ɋɢɫɭɧɨɤ 19 – ɍɫɬɨɣɱɢɜɵɟ ɤɨɥɟɛɚɧɢɹ 

Ⱦɚɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɩɪɨɹɜɢɥɢɫɶ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ Kɤɪ=117. 

ɇɚɛɥɸɞɚɟɦɵɟ ɭɫɬɨɣɱɢɜɵɟ ɤɨɥɟɛɚɧɢɹ ɢɦɟɸɬ ɩɟɪɢɨɞ Tɤɪ, ɪɚɜɧɵɣ 14ɫ. 

ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɭ ɐɢɝɥɟɪɚ  – ɇɢɤɨɥɶɫɚ, ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɢɟ 

ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɉɂȾ – ɪɟɝɭɥɹɬɨɪɚ:              
          

                                                                     
ɉɨɥɭɱɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ 22:                               

             
ȼɧɟɫёɦ ɞɚɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜ ɉɂȾ – ɪɟɝɭɥɹɬɨɪ, ɢ ɩɨɥɭɱɢɦ ɝɪɚɮɢɤ 

ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ (ɪɢɫɭɧɨɤ 20). 



56 

 

 

Ɋɢɫɭɧɨɤ 20 – ɉɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ ɩɪɢ ɪɭɱɧɨɣ ɧɚɫɬɪɨɣɤɟ 

ɉɪɹɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɬɚɤɢɟ, ɤɚɤ ɜɪɟɦɹ 

ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɨɫɬɚɜɥɹɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 66,8 

ɫɟɤ. ɢ 0%. Ⱦɥɹ ɚɧɚɥɢɡɚ ɤɚɱɟɫɬɜɚ ɪɭɱɧɨɣ ɧɚɫɬɪɨɣɤɢ ɉɂȾ – ɪɟɝɭɥɹɬɨɪɚ, 

ɧɚɫɬɪɨɢɦ ɪɟɝɭɥɹɬɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɫ ɩɨɦɨɳɶɸ ɫɪɟɞɫɬɜ MathLab. 

ɉɚɤɟɬ Simulink ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɨɛɪɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɞɥɹ ɉɂȾ  ɪɟɝɭɥɹɬɨɪɚ. ɋɚɦ ɚɥɝɨɪɢɬɦ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɧɚɫɬɪɨɣɤɟ, ɫɤɪɵɬ ɚɜɬɨɪɚɦɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ. Ɂɚ 

ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɦ ɫɨɯɪɚɧɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɢɬɶ ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ 

ɩɪɨɰɟɫɫɚ ɧɚ ɠɟɥɚɟɦɨ ɢ ɧɚɫɬɪɨɢɬɶ ɪɨɛɚɫɬɧɨɫɬɶ ɫɢɫɬɟɦɵ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ 

ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɪɚɡɭ ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ ɫɢɫɬɟɦɵ. 

ɂɡɦɟɧɹɹ ɩɚɪɚɦɟɬɪɵ ɢ ɧɚɛɥɸɞɚɹ ɡɚ ɯɚɪɚɤɬɟɪɨɦ ɢɡɦɟɧɟɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ 

ɩɪɨɰɟɫɫɚ, ɦɨɠɧɨ ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɉɂȾ  ɪɟɝɭɥɹɬɨɪɚ, ɤɨɝɞɚ 

ɩɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ ɛɭɞɟɬ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɧɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɚ (ɪɢɫɭɧɨɤ 21): 
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Ɋɢɫɭɧɨɤ 21 – Ɋɟɡɭɥɶɬɚɬɵ ɧɚɫɬɪɨɣɤɢ ɉɂȾ ɪɟɝɭɥɹɬɨɪɚ ɜ Simulink 

ɉɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ, 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 22: 

 

Ɋɢɫɭɧɨɤ 22 – ɉɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ 

ɉɪɹɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɬɚɤɢɟ, ɤɚɤ ɜɪɟɦɹ 

ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɨɫɬɚɜɥɹɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 27,2 

ɫɟɤ. ɢ 0%. ɉɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ, ɱɬɨ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɞɥɹ ɫɢɫɬɟɦ, 

ɬɚɤ ɤɚɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɢɫɬɟɦɵ, ɬɨ 

ɟɫɬɶ ɭɦɟɧɶɲɚɟɬɫɹ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɪɚɜɧɢɜɚɹ ɪɭɱɧɨɣ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦɵ ɧɚɫɬɪɨɣɤɢ, ɦɨɠɧɨ ɫ 

ɭɜɟɪɟɧɧɨɫɬɶɸ ɫɤɚɡɚɬɶ ɱɬɨ ɚɥɝɨɪɢɬɦ ɧɚɫɬɪɨɣɤɢ, ɤɨɬɨɪɵɣ ɡɚɥɨɠɟɧ ɜ MathLab, 

ɝɨɪɚɡɞɨ ɫɨɜɟɪɲɟɧɧɟɣ ɢ ɬɨɱɧɟɟ, ɧɟɠɟɥɢ ɦɟɬɨɞ ɐɢɝɥɟɪɚ – ɇɢɤɨɥɶɫɚ, ɤɨɬɨɪɵɣ 

ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɪɢ ɪɭɱɧɨɣ ɧɚɫɬɪɨɣɤɟ. 
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5 ɗɤɪɚɧɧɵɟ ɮɨɪɦɵ Ⱥɋ 

ɍɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ, ɩɪɨɯɨɞɹɳɟɦ ɜ ɮɚɤɟɥɶɧɨɦ 

ɫɟɩɚɪɚɬɨɪɟ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɪɟɚɥɢɡɨɜɚɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ SCADA 

ɫɢɫɬɟɦɵ TIA Portal V12 WinCC [29]. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚ ɪɚɛɨɬɚɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɢ 

ɬɪɟɛɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ, ɤɨɬɨɪɚɹ 

ɫɩɨɫɨɛɧɚ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɛɵɫɬɪɨɞɟɣɫɬɜɢɸ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɫɬɨɢɦɨɫɬɢ. 

ȼ TIA Portal ɩɪɟɞɭɫɦɨɬɪɟɧɚ OPC  ɬɟɯɧɨɥɨɝɢɹ, ɤɨɬɨɪɚɹ ɩɪɟɞɩɨɥɚɝɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. Ɍ.ɟ. ɡɚ 

ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɦ ɫɨɯɪɚɧɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɨɛɨɞɧɨɝɨ ɜɵɛɨɪɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ.  

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɚɬɶ ɤ ɫɢɫɬɟɦɟ ɧɟɡɚɜɢɫɢɦɨ 

ɪɚɛɨɬɚɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɫɬɨɪɨɧɧɢɦɢ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɩɪɨɝɪɚɦɦɧɵɟ ɢ ɚɩɩɚɪɚɬɧɵɟ ɦɨɞɭɥɢ. 

Ⱦɟɪɟɜɨ ɷɤɪɚɧɧɵɯ ɮɨɪɦ ɩɪɢɜɟɞɟɧɨ ɜ ɚɥɶɛɨɦɟ ɫɯɟɦ (ɉɪɢɥɨɠɟɧɢɟ ɀ). 

ɉɨɥɶɡɨɜɚɬɟɥɶ (ɞɢɫɩɟɬɱɟɪ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɫɬɚɪɲɢɣ ɞɢɫɩɟɬɱɟɪ, 

ɪɭɤɨɜɨɞɢɬɟɥɶ) ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɚɜɢɝɚɰɢɸ ɷɤɪɚɧɧɵɯ ɮɨɪɦ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɧɨɩɨɤ ɩɪɹɦɨɝɨ ɜɵɡɨɜɚ. ȼ ɧɚɱɚɥɟ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɚɜɬɨɪɢɡɭɟɬɫɹ, ɩɨɫɥɟ ɚɜɬɨɪɢɡɚɰɢɢ ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɨɫɧɨɜɧɚɹ ɷɤɪɚɧɧɚɹ 

ɮɨɪɦɚ, ɤɨɬɨɪɚɹ ɨɬɨɛɪɚɠɚɟɬ ɩɪɨɰɟɫɫ ɜ ɰɟɥɨɦ, ɚ ɬɚɤ ɠɟ ɤɨɧɬɪɨɥɶ ɧɟɤɨɬɨɪɵɯ 

ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ Ɍɉ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ). 

ɇɚɯɨɞɹɫɶ ɧɚ ɨɫɧɨɜɧɨɣ ɷɤɪɚɧɧɨɣ ɮɨɪɦɟ ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɤ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɮɨɪɦɚɦ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨ ɨɬɨɛɪɚɠɚɬɶ 

ɩɪɨɬɟɤɚɸɳɢɟ ɩɪɨɰɟɫɫɵ ɧɚ ɭɱɚɫɬɤɚɯ Ɍɉ. ɋɨ ɜɫɟɯ ɮɨɪɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɤ ɮɨɪɦɚɦ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶ ɚɪɯɢɜɧɵɟ 

ɞɚɧɧɵɟ, ɚ ɬɚɤ ɠɟ ɬɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ. 

Ɇɧɟɦɨɫɯɟɦɚ «Ɏɚɤɟɥɶɧɵɣ ɫɟɩɚɪɚɬɨɪ» ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɚɥɶɛɨɦɟ ɫɯɟɦ 

(ɉɪɢɥɨɠɟɧɢɟ ȿ). ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɜɢɞɟɨɤɚɞɪɚ ɪɚɫɩɨɥɨɠɟɧɚ ɬɚɛɥɢɰɚ ɫ 

ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɬɟɤɭɳɟɦ ɩɨɥɶɡɨɜɚɬɟɥɟ, ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɢ ɭɩɪɚɜɥɟɧɢɹ, ɚ 
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ɬɚɤɠɟ ɬɟɤɭɳɚɹ ɞɚɬɚ ɢ ɜɪɟɦɹ, ɫɥɟɜɚ ɜ ɬɚɛɥɢɰɟ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɫɬɨɹɧɢɢ 

ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ. Ɉɫɧɨɜɧɭɸ ɱɚɫɬɶ ɜɢɞɟɨɤɚɞɪɚ ɡɚɧɢɦɚɟɬ 

ɦɧɟɦɨɫɯɟɦɚ ɮɚɤɟɥɶɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ, ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɪɚɫɩɨɥɨɠɟɧɵ ɤɧɨɩɤɢ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɨɫɭɳɟɫɬɜɢɬɶ ɧɚɜɢɝɚɰɢɸ ɩɨ ɜɫɟɦ ɷɤɪɚɧɧɵɦ ɮɨɪɦɚɦ ɩɪɨɟɤɬɚ. 

ɇɚ ɦɧɟɦɨɫɯɟɦɟ «Ɏɚɤɟɥɶɧɵɣ ɫɟɩɚɪɚɬɨɪ» ɨɬɨɛɪɚɠɚɟɬɫɹ ɪɚɛɨɬɚ 

ɫɥɟɞɭɸɳɢɯ ɨɛɴɟɤɬɨɜ ɢ ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɨɜ: 

 Ⱦɚɜɥɟɧɢɟ ɜ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ; 

 ɍɪɨɜɟɧɶ ɜ ɮɚɤɟɥɶɧɨɦ ɫɟɩɚɪɚɬɨɪɟ; 

 ɋɨɫɬɨɹɧɢɹ ɡɚɞɜɢɠɟɤ; 

 ɉɚɪɚɦɟɬɪɵ ɧɚɫɨɫɨɜ; 

ɇɚ ɪɢɫɭɧɤɟ 23 ɩɪɟɞɫɬɚɜɥɟɧ ɡɧɚɤ ɚɧɚɥɨɝɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ: 

 

Ɋɢɫɭɧɨɤ 23 –Ɂɧɚɤ ɚɧɚɥɨɝɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ 

ȼ ɩɪɹɦɨɭɝɨɥɶɧɢɤɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɚɧɚɥɨɝɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

ɉɪɢɧɹɬɚ ɫɥɟɞɭɸɳɚɹ ɰɜɟɬɨɜɚɹ ɫɯɟɦɚ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɚɧɚɥɨɝɨɜɨɝɨ 

ɩɚɪɚɦɟɬɪɚ: 

 ɡɟɥёɧɵɣ ɰɜɟɬ –  ɞɨɫɬɨɜɟɪɟɧ ɢ ɜ ɧɨɪɦɟ; 

 ɠɟɥɬɵɣ ɰɜɟɬ – ɞɨɫɬɨɜɟɪɟɧ ɢ ɞɨɫɬɢɝ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ 

(ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɥɢ ɦɢɧɢɦɚɥɶɧɨɝɨ) ɡɧɚɱɟɧɢɹ; 

 ɤɪɚɫɧɵɣ ɰɜɟɬ – ɞɨɫɬɨɜɟɪɟɧ ɢ ɞɨɫɬɢɝ ɚɜɚɪɢɣɧɨɝɨ (ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɢɥɢ ɦɢɧɢɦɚɥɶɧɨɝɨ) ɡɧɚɱɟɧɢɹ; 

 ɬɟɦɧɨ-ɫɟɪɵɣ ɰɜɟɬ – ɧɟɞɨɫɬɨɜɟɪɟɧ; 

 ɤɨɪɢɱɧɟɜɵɣ ɰɜɟɬ – ɦɚɫɤɢɪɨɜɚɧ. 
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ɁȺȾȺɇɂȿ ȾɅə ɊȺɁȾȿɅȺ «ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ» 
ɋɬɭɞɟɧɬɭ: 

Ƚɪɭɩɩɚ ɎɂɈ 

8Ɍ31 Ɇɟɞɜɟɞɟɜɭ Ⱥɥɟɤɫɚɧɞɪɭ ɋɟɪɝɟɟɜɢɱɭ 
 
ɂɧɫɬɢɬɭɬ Ʉɢɛɟɪɧɟɬɢɤɢ Ʉɚɮɟɞɪɚ ɋɍɆ 
ɍɪɨɜɟɧɶ 
ɨɛɪɚɡɨɜɚɧɢɹ 

Ȼɚɤɚɥɚɜɪ ɇɚɩɪɚɜɥɟɧɢɟ/ɫɩɟɰɢɚɥɶɧɨɫɬɶ 15.03.04 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɡɞɟɥɭ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ»: 

1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɜɟɳɟɫɬɜɨ, 
ɦɚɬɟɪɢɚɥ, ɩɪɢɛɨɪ, ɚɥɝɨɪɢɬɦ, ɦɟɬɨɞɢɤɚ, ɪɚɛɨɱɚɹ ɡɨɧɚ) ɢ 
ɨɛɥɚɫɬɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ 

Ɋɚɛɨɱɢɦ ɦɟɫɬɨɦ ɹɜɥɹɟɬɫɹ ɩɨɦɟɳɟɧɢɟ 
ɞɢɫɩɟɬɱɟɪɫɤɨɣ. ȼ ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɪɚɛɨɱɟɣ 
ɡɨɧɨɣ ɹɜɥɹɟɬɫɹ ɦɟɫɬɨ ɡɚ ɩɟɪɫɨɧɚɥɶɧɵɦ 
ɤɨɦɩɶɸɬɟɪɨɦ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɫɢɫɬɟɦɵ ɮɚɤɟɥɶɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ. Ⱦɢɫɩɟɬɱɟɪɫɤɚɹ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɧɨɣ 
ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ (ɍɄɉȽ).  
ɇɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɨɩɟɪɚɬɨɪɚ Ⱥɋɍ 
Ɍɉ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɦɨɝɭɬ 
ɜɥɢɹɬɶ ɫɥɟɞɭɸɳɢɟ ɮɚɤɬɨɪɵ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ:  

 Ɇɢɤɪɨɤɥɢɦɚɬ; 
 Ɉɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ; 
 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɲɭɦ; 
 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ; 
 ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ; 
 ɉɨɠɚɪɨ-ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ. 

ɇɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ 
ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ.  

ɇɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 
ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɬɟɯɧɨɝɟɧɧɨɝɨ 
ɯɚɪɚɤɬɟɪɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɚɜɚɪɢɣ ɢ ɩɨɠɚɪɨɜ.  
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ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ: 
1. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
1.1. Ⱥɧɚɥɢɡ ɜɵɹɜɥɟɧɧɵɯ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɪɟɲɟɧɢɹ ɜ ɫɥɟɞɭɸɳɟɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

 ɞɟɣɫɬɜɢɟ ɮɚɤɬɨɪɚ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ; 
 ɩɪɢɜɟɞɟɧɢɟ ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ ɫ ɧɟɨɛɯɨɞɢɦɨɣ 

ɪɚɡɦɟɪɧɨɫɬɶɸ (ɫɨ ɫɫɵɥɤɨɣ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɞɨɤɭɦɟɧɬ); 

 ɩɪɟɞɥɚɝɚɟɦɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ; 
 (ɫɧɚɱɚɥɚ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ, ɡɚɬɟɦ – 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ). 
1.2. Ⱥɧɚɥɢɡ ɜɵɹɜɥɟɧɧɵɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɪɟɲɟɧɢɹ ɜ ɫɥɟɞɭɸɳɟɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

 ɦɟɯɚɧɢɱɟɫɤɢɟ ɨɩɚɫɧɨɫɬɢ (ɢɫɬɨɱɧɢɤɢ, ɫɪɟɞɫɬɜɚ 
ɡɚɳɢɬɵ; 

 ɬɟɪɦɢɱɟɫɤɢɟ ɨɩɚɫɧɨɫɬɢ (ɢɫɬɨɱɧɢɤɢ, ɫɪɟɞɫɬɜɚ 
ɡɚɳɢɬɵ); 

 ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ (ɜ ɬ.ɱ. ɫɬɚɬɢɱɟɫɤɨɟ 
ɷɥɟɤɬɪɢɱɟɫɬɜɨ, ɦɨɥɧɢɟɡɚɳɢɬɚ – ɢɫɬɨɱɧɢɤɢ, 
ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ); 

 ɩɨɠɚɪɨ-ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ (ɩɪɢɱɢɧɵ, 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɟɪɜɢɱɧɵɟ 
ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ). 

 
Ⱥɧɚɥɢɡ ɮɚɤɬɨɪɨɜ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ:  

 Ɇɢɤɪɨɤɥɢɦɚɬ; 
 Ɉɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ; 
 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɲɭɦ; 
 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ; 
 ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ; 
 ɉɨɠɚɪɨ-ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ. 

2. ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ: 
 ɡɚɳɢɬɚ ɫɟɥɢɬɟɛɧɨɣ ɡɨɧɵ 
 ɚɧɚɥɢɡ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɚ ɧɚ ɚɬɦɨɫɮɟɪɭ 

(ɜɵɛɪɨɫɵ); 
 ɚɧɚɥɢɡ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɚ ɧɚ ɝɢɞɪɨɫɮɟɪɭ 

(ɫɛɪɨɫɵ); 
 ɚɧɚɥɢɡ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɚ ɧɚ ɥɢɬɨɫɮɟɪɭ 

(ɨɬɯɨɞɵ); 
 ɪɚɡɪɚɛɨɬɚɬɶ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨ ɫɫɵɥɤɚɦɢ ɧɚ ɇɌȾ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɉɪɟɞɦɟɬɚɦɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɦɨɝɭɬ ɜɵɫɬɭɩɢɬɶ  ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ 
(ɱɚɫɬɢ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɦɚɤɭɥɚɬɭɪɚ ɢ 
ɬ.ɞ.), ɚ ɬɚɤ ɠɟ ɜɵɛɪɨɫɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ. 
 

3. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ: 
 ɩɟɪɟɱɟɧɶ ɜɨɡɦɨɠɧɵɯ ɑɋ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɪɟɲɟɧɢɹ; 
 ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɨɣ ɑɋ; 
 ɪɚɡɪɚɛɨɬɤɚ ɩɪɟɜɟɧɬɢɜɧɵɯ ɦɟɪ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ 

ɑɋ; 
 ɪɚɡɪɚɛɨɬɤɚ ɞɟɣɫɬɜɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɧɢɤɲɟɣ ɑɋ ɢ 

ɦɟɪ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɟё ɩɨɫɥɟɞɫɬɜɢɣ. 

ȼɨɡɦɨɠɧɵɟ ɑɋ ɧɚ ɨɛɴɟɤɬɟ: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɚɜɚɪɢɢ, ɩɨɠɚɪɵ ɢ ɜɨɡɝɨɪɚɧɢɹ, ɜɡɪɵɜ.  
 

4. ɉɪɚɜɨɜɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ: 

 ɫɩɟɰɢɚɥɶɧɵɟ (ɯɚɪɚɤɬɟɪɧɵɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɪɚɛɨɱɟɣ 
ɡɨɧɵ) ɩɪɚɜɨɜɵɟ ɧɨɪɦɵ ɬɪɭɞɨɜɨɝɨ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ; 

 ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɤɨɦɩɨɧɨɜɤɟ 
ɪɚɛɨɱɟɣ ɡɨɧɵ. 

Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 12.2.032-78. Ƚɪɚɮɢɤ 
ɫɦɟɧɧɨɫɬɢ ɧɟ ɞɨɥɠɟɧ ɩɪɨɬɢɜɨɪɟɱɢɬɶ ɌɄ ɊɎ. 

 
Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɚ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ  
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Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɤɨɧɫɭɥɶɬɚɧɬ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ 

ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ 
ɤɚɮɟɞɪɵ ɗȻɀ 

ɉɭɫɬɨɜɨɣɬɨɜɚ 
Ɇ. ɂ. 

Ʉɚɧɞɢɞɚɬ  
ɯɢɦɢɱɟɫɤɢɯ  

ɧɚɭɤ 

  

 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 

Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

8Ɍ31 Ɇɟɞɜɟɞɟɜ Ⱥ.ɋ.   
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6 ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

6.1 Ⱥɧɚɥɢɡ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ 

Ⱦɥɹ ɜɵɛɨɪɚ ɮɚɤɬɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ȽɈɋɌ 12.0.003-74 

«Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɮɚɤɬɨɪɵ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ»[30]. ɉɟɪɟɱɟɧɶ ɨɩɚɫɧɵɯ ɢ 

ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 11. 

Ɍɚɛɥɢɰɚ 11. Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢ ɪɚɛɨɬɟ ɨɩɟɪɚɬɨɪɚ Ⱥɋɍ Ɍɉ 

ɂɫɬɨɱɧɢɤ ɮɚɤɬɨɪɚ, 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɜɢɞɨɜ 

ɪɚɛɨɬɵ 

Ɏɚɤɬɨɪɵ (ɩɨ ȽɈɋɌ 12.003-74) 
ɇɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ȼɪɟɞɧɵɟ Ɉɩɚɫɧɵɟ 

Ɋɚɛɨɱɢɦ ɦɟɫɬɨɦ 
ɹɜɥɹɟɬɫɹ ɩɨɦɟɳɟɧɢɟ 
ɞɢɫɩɟɬɱɟɪɫɤɨɣ. ȼ 
ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɪɚɛɨɱɟɣ 
ɡɨɧɨɣ ɹɜɥɹɟɬɫɹ ɦɟɫɬɨ ɡɚ 
ɩɟɪɫɨɧɚɥɶɧɵɦ 
ɤɨɦɩɶɸɬɟɪɨɦ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɩɪɨɰɟɫɫ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ 
ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɫɢɫɬɟɦɵ ɮɚɤɟɥɶɧɵɯ 
ɫɟɩɚɪɚɬɨɪɨɜ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ. Ⱦɢɫɩɟɬɱɟɪɫɤɚɹ 
ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɍɄɉȽ. 

 
1. Ɇɢɤɪɨɤɥɢɦɚɬ; 
2. Ɉɫɜɟɳɟɧɧɨɫɬɶ 
ɪɚɛɨɱɟɣ ɡɨɧɵ; 
3. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 
ɲɭɦ; 
4. ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ 
ɢɡɥɭɱɟɧɢɹ; 
 

 
1. ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ 
2. ɉɨɠɚɪɨ-
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ 
 

Ɇɢɤɪɨɤɥɢɦɚɬ: 
ɋɚɧɉɢɇ 2.2.4.3359-16 [2] 
Ɉɫɜɟɳɟɧɢɟ:  
ɋɉ 52.13330.2011 Д4] 
ɒɭɦɵ: 
ɋɇ 2.2.4/2.1.8.562-96 [5] 
ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɢɡɥɭɱɟɧɢɟ: 
ɋɚɧɉɢɇ 2.2.2/2.4.1340-03 
[6] 
ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ: 
ȽɈɋɌ 12.1.038-82 [8] 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ: 
ȽɈɋɌ 12.1.004-91 [9] 

 

6.1.1 Ɇɢɤɪɨɤɥɢɦɚɬ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɵɯ ɦɟɬɟɨɭɫɥɨɜɢɣ ɢ ɫɧɢɠɟɧɢɹ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɩɟɪɚɬɨɪɧɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɟɫɬɟɫɬɜɟɧɧɚɹ 

ɢ ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɜɟɧɬɢɥɹɰɢɢ. ȿɫɬɟɫɬɜɟɧɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɨɪɨɛɚ, ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɜɟɧɬɢɥɹɰɢɹ – ɨɛɳɚɹ ɩɪɢɬɨɱɧɨ-

ɜɵɬɹɠɧɚɹ. Ɇɢɧɢɦɚɥɶɧɚɹ  ɤɪɚɬɧɨɫɬɶ ɨɛɦɟɧɚ ɜɨɡɞɭɯɚ  ɜ ɩɨɦɟɳɟɧɢɢ ɪɚɜɧɚ Ʉ = 

3 ɱ–3.  

ɋɧɚɪɭɠɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜɤɥɸɱɟɧɢɟ ɚɜɬɨɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ, 

ɤɨɬɨɪɚɹ ɜ ɚɜɚɪɢɣɧɵɯ ɫɥɭɱɚɹɯ ɩɨɦɨɠɟɬ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ. 
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ȼɨɡɞɭɯɨɜɨɞɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɢɫɤɪɨɛɟɡɨɩɚɫɧɨɝɨ  ɢ ɧɟɪɠɚɜɟɸɳɟɝɨ 

ɦɚɬɟɪɢɚɥɚ, ɱɬɨɛɵ ɧɟ ɜɨɡɧɢɤɥɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɡɚɪɹɞɨɜ. ȼɨɡɞɭɯɨɜɨɞɵ 

ɡɚɡɟɦɥɹɸɬ.  

Ɋɚɛɨɬɚ ɩɟɪɫɨɧɚɥɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ ɪɚɛɨɬ I ɛ. 

ȼ ɬɚɛɥɢɰɟ 12 ɩɪɢɜɟɞɟɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɢ ɞɨɩɭɫɬɢɦɵɟ ɩɚɪɚɦɟɬɪɵ 

ɦɢɤɪɨɤɥɢɦɚɬɚ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ ɫɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 2.2.4.3359-16 [31]. 

Ɍɚɛɥɢɰɚ 12 – Ɉɩɬɢɦɚɥɶɧɵɟ ɢ ɞɨɩɭɫɬɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ 

ɉɟɪɢɨɞ 
ɝɨɞɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, °ɋ 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ 

ɜɨɡɞɭɯɚ, % 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, 

ɦ/ɫ 

Ɉɩɬɢɦɚɥɶɧɚɹ Ⱦɨɩɭɫɬɢɦɚɹ Ɉɩɬɢɦɚɥɶɧɚɹ Ⱦɨɩɭɫɬɢɦɚɹ Ɉɩɬɢɦɚɥɶɧɚɹ Ⱦɨɩɭɫɬɢɦɚɹ 

ɏɨɥɨɞɧɵɣ 23-24 18-25 40-60 15-75 0,1 
ɇɟ ɛɨɥɶɲɟ 

0,1 
Ɍɟɩɥɵɣ 23-25 20-28 40-60 55 ɩɪɢ 28°ɋ 0,1 0,1-0,2 

 

ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ. Ɉɧɚ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨɟ, ɩɨɫɬɨɹɧɧɨɟ ɢ ɪɚɜɧɨɦɟɪɧɨɟ ɧɚɝɪɟɜɚɧɢɟ ɜɨɡɞɭɯɚ. ȼ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɩɨɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɟɧ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ 

ɜɨɡɞɭɯɚ ɫɨɝɥɚɫɧɨ Д31Ж ɢ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 13. 

Ɍɚɛɥɢɰɚ 13 – Ɋɚɫɯɨɞ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɦɟɳɟɧɢɹ 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɩɨɞɚɜɚɟɦɨɝɨ ɜ 

ɩɨɦɟɳɟɧɢɟ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ, ɦ3
 / ɧɚ 

ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɜ ɱɚɫ 

Ɉɛɴɟɦ ɞɨ 20ɦ3
 ɧɚ ɱɟɥɨɜɟɤɚ  

20…40 ɦ3 ɧɚ ɱɟɥɨɜɟɤɚ  

Ȼɨɥɟɟ 40 ɦ3
 ɧɚ ɱɟɥɨɜɟɤɚ  

ɇɟ ɦɟɧɟɟ 30 

ɇɟ ɦɟɧɟɟ 20 

ȿɫɬɟɫɬɜɟɧɧɚɹ 

 

6.1.2 Ɉɫɜɟɳёɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ — ɧɟɨɬɴɟɦɥɟɦɵɣ ɷɥɟɦɟɧɬ ɭɫɥɨɜɢɣ 

ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. 
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ɉɪɢ ɩɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ 

ɫɨɯɪɚɧɹɟɬɫɹ ɡɪɟɧɢɟ ɱɟɥɨɜɟɤɚ ɢ ɧɨɪɦɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɟɝɨ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ, ɚ 

ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɢ ɤɚɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ 

ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɹɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɜɟɳɟɧɢɹ. 

Ɋɚɛɨɱɚɹ ɡɨɧɚ ɢɥɢ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɨɩɟɪɚɬɨɪɚ Ⱥɋɍ ɨɫɜɟɳɚɟɬɫɹ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɨɬɱɟɬɥɢɜɨ ɜɢɞɟɬɶ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ, ɧɟ ɧɚɩɪɹɝɚɹ 

ɩɪɢ ɷɬɨɦ ɡɪɟɧɢɹ. Ɉɫɜɟɬɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɪɚɫɩɨɥɚɝɚɸɬɫɹ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɬɫɭɬɫɬɜɨɜɚɥɨ ɩɪɹɦɨɟ ɩɨɩɚɞɚɧɢɟ ɥɭɱɟɣ ɢɫɬɨɱɧɢɤɚ 

ɫɜɟɬɚ ɜ ɝɥɚɡɚ.  

ɍɪɨɜɟɧɶ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɫɜɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶɸ ɬɨɱɧɨɫɬɢ 

ɡɪɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. ɇɚɢɦɟɧɶɲɢɣ ɪɚɡɦɟɪ ɨɛɴɟɤɬɚ ɪɚɡɥɢɱɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 0.5 – 1 

ɦɦ. ȼ ɩɨɦɟɳɟɧɢɢ ɩɪɢɫɭɬɫɬɜɭɟɬ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. ɉɨ ɧɨɪɦɚɦ 

ɨɫɜɟɳɟɧɧɨɫɬɢ Д32Ж ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɦ, ɪɚɛɨɬɚ ɡɚ ɉɄ ɨɬɧɨɫɢɬɫɹ ɤ 

ɡɪɢɬɟɥɶɧɵɦ ɪɚɛɨɬɚɦ ɫɪɟɞɧɟɣ ɬɨɱɧɨɫɬɢ ɞɥɹ ɥɸɛɨɝɨ ɬɢɩɚ ɩɨɦɟɳɟɧɢɣ. 

ɇɨɪɦɢɪɨɜɚɧɢɟ ɨɫɜɟɳёɧɧɨɫɬɢ ɞɥɹ ɪɚɛɨɬɵ ɡɚ ɉɄ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 14. 

Ɍɚɛɥɢɰɚ 14 – ɇɨɪɦɢɪɨɜɚɧɢɟ ɨɫɜɟɳɟɧɧɨɫɬɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɉɄ 

ɏɚɪɚɤɬɟ-
ɪɢɫɬɢɤɚ 
ɡɪɢɬɟɥɶ-

ɧɨɣ 
ɪɚɛɨɬɵ  

ɇɚɢɦɟɧɶ
ɲɢɣ ɢɥɢ 
ɷɤɜɢɜɚɥɟ

ɧɬɧɵɣ 
ɪɚɡɦɟɪ 
ɨɛɴɟɤɬɚ 

ɪɚɡɥɢɱɟɧ
ɢɹ, ɦɦ  

Ɋɚɡɪɹɞ 
ɡɪɢɬɟɥɶɧ

ɨɣ 
ɪɚɛɨɬɵ  

ɉɨɞ-
ɪɚɡɪɹɞ 

ɡɪɢɬɟɥɶ-
ɧɨɣ 

ɪɚɛɨɬɵ  

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶ-

ɧɨɫɬɶ 
ɡɪɢɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɩɪɢ 

ɧɚɩɪɚɜɥɟɧɢɢ 
ɡɪɟɧɢɹ ɧɚ 
ɪɚɛɨɱɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ, %  

ɂɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ  ȿɫɬɟɫɬɜɟɧɧɨɟ 
ɨɫɜɟɳɟɧɢɟ  

Ɉɫɜɟɳёɧ-
ɧɨɫɬɶ ɧɚ 
ɪɚɛɨɱɟɣ 

ɩɨɜɟɪɯɧɨɫ-
ɬɢ ɨɬ 

ɫɢɫɬɟɦɵ 
ɨɛɳɟɝɨ 

ɨɫɜɟɳɟɧɢɹ, 
ɥɤ  

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɭɥɶɫɚɰɢɢ 

ɨɫɜɟɳɟɧɧɨɫɬɢ 
Kɉ, %, ɧɟ ɛɨɥɟɟ  

ɄȿɈ ɟɇ, %, ɩɪɢ  

ɜɟɪɯɧɟɦ 
ɢɥɢ 

ɤɨɦɛɢɧɢ-
ɪɨɜɚɧɧɨɦ  

ɛɨɤɨ-
ɜɨɦ  

ɋɪɟɞɧɟɣ 
ɬɨɱɧɨɫɬɢ  

Ɉɬ 0,5 ɞɨ 
0,1  

ȼ 

1 ɇɟ ɦɟɧɟɟ 70  200 5 4 1,5 

2 Ɇɟɧɟɟ 70  150 10 4 1,5 

 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɫɜɟɳɟɧɢɸ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɉɄ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 15 [33]. 
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Ɍɚɛɥɢɰɚ 15 – Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɫɜɟɳɟɧɢɸ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɫ ɉɄ 

Ɉɫɜɟɳёɧɧɨɫɬɶ ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ 200–400 ɥɤ 
Ɉɫɜɟɳёɧɧɨɫɬɶ ɧɚ ɷɤɪɚɧɟ ɉɄ ɧɟ ɜɵɲɟ 200 ɥɤ 

Ȼɥɢɤɢ ɧɚ ɷɤɪɚɧɟ ɧɟ ɜɵɲɟ 40 ɤɞ/ɦ2 
ɉɪɹɦɚɹ ɛɥɟɫɬɤɨɫɬɶ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ 200 ɤɞ/ɦ2 

ɉɨɤɚɡɚɬɟɥɶ ɨɫɥɟɩɥѐɧɧɨɫɬɢ ɧɟ ɛɨɥɟɟ 20 
ɉɨɤɚɡɚɬɟɥɶ ɞɢɫɤɨɦɮɨɪɬɚ ɧɟ ɛɨɥɟɟ 15 

Ɉɬɧɨɲɟɧɢɟ ɹɪɤɨɫɬɢ: 
– ɦɟɠɞɭ ɪɚɛɨɱɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ 3:1–5:1 

– ɦɟɠɞɭ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɫɬɟɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 10:1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɭɥɶɫɚɰɢɢ: ɧɟ ɛɨɥɟɟ 10% 

 
ȼ ɫɥɭɱɚɟ ɨɬɤɥɸɱɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɫɜɟɳɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɚɜɚɪɢɣɧɨɟ 

ɨɫɜɟɳɟɧɢɟ ȿ = 10 ɥɤ.  

ɗɜɚɤɭɚɰɢɨɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜ ɩɪɨɯɨɞɚɯ, ɧɚ ɥɟɫɬɧɢɰɚɯ, 

ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɫɜɟɳɟɧɧɨɫɬɶ ɜ ɩɨɦɟɳɟɧɢɹɯ 0,5 ɥɤ, ɧɚ ɨɬɤɪɵɬɵɯ 

ɬɟɪɪɢɬɨɪɢɹɯ 0,2 ɥɤ.  

ɋɜɟɬɢɥɶɧɢɤɢ ɚɜɚɪɢɣɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɤ ɧɟɡɚɜɢɫɢɦɨɦɭ 

ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ, ɚ ɫɜɟɬɢɥɶɧɢɤɢ ɞɥɹ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɤ ɫɟɬɢ ɧɟɡɚɜɢɫɢɦɨɝɨ 

ɨɬ ɪɚɛɨɱɟɝɨ ɨɫɜɟɳɟɧɢɹ. Ⱦɥɹ ɚɜɚɪɢɣɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɫɜɟɬɢɥɶɧɢɤɢ ɫ 

ɥɚɦɩɚɦɢ ɧɚɤɚɥɢɜɚɧɢɹ. 

6.1.3 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɲɭɦ 

ɉɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɨɬɧɟɫɟɧ ɤ ɝɪɭɩɩɟ 

ɮɢɡɢɱɟɫɤɢɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. 

ɒɭɦ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ, ɢ ɦɨɠɟɬ 

ɩɪɢɜɨɞɢɬɶ ɤ ɫɥɟɞɭɸɳɢɦ ɩɨɫɥɟɞɫɬɜɢɹɦ: 

 Ƚɨɥɨɜɧɵɦ ɛɨɥɹɦ; 

 Ɋɚɡɞɪɚɠɢɬɟɥɶɧɨɫɬɢ; 

 ɋɧɢɠɟɧɢɸ ɜɧɢɦɚɧɢɹ; 

 Ɂɚɦɟɞɥɟɧɢɸ ɫɟɧɫɨɦɨɬɨɪɧɵɯ ɪɟɚɤɰɢɣ; 

 ɉɨɜɵɲɟɧɢɸ ɩɨɪɨɝɚ ɫɥɵɲɢɦɨɫɬɢ ɡɜɭɤɨɜɵɯ ɫɢɝɧɚɥɨɜ; 

 ɋɧɢɠɟɧɢɸ ɨɫɬɪɨɬɵ ɡɪɟɧɢɹ; 

 ɇɚɪɭɲɟɧɢɸ ɧɨɪɦɚɥɶɧɨɝɨ ɰɜɟɬɨɨɳɭɳɟɧɢɹ. 
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Ɋɚɛɨɬɚ ɜ ɭɫɥɨɜɢɹɯ ɲɭɦɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ 

ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ ɢɥɢ ɝɢɩɨɬɨɧɢɱɟɫɤɨɣ ɛɨɥɟɡɧɢ, ɪɚɡɜɢɬɢɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ – ɬɭɝɨɭɯɨɫɬɢ ɢ ɝɥɭɯɨɬɟ.  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɫ ɩɨɜɵɲɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɩɪɨɰɟɫɫɚɦ 

ɧɚɛɥɸɞɟɧɢɹ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɰɢɤɥɚɦɢ, 

ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɡɚ ɩɭɥɶɬɚɦɢ ɜ ɤɚɛɢɧɚɯ ɧɚɛɥɸɞɟɧɢɹ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɛɟɡ ɪɟɱɟɜɨɣ ɫɜɹɡɢ ɩɨ ɬɟɥɟɮɨɧɭ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɜɭɤɨɜɨɟ 

ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ 80 ɞȻȺ Д34]. 

6.1.4 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ 

Ɋɚɛɨɬɚ ɨɩɟɪɚɬɨɪɚ Ⱥɋɍ Ɍɉ ɜ ɨɫɧɨɜɧɨɦ ɫɜɹɡɚɧɚ ɫ ɪɚɛɨɬɨɣ ɡɚ 

ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ. ȼɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɧɚ ɧɟɝɨ ɨɤɚɡɵɜɚɟɬɫɹ 

ɜɨɡɞɟɣɫɬɜɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɢɫɬɨɱɧɢɤɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ 

ɫɢɫɬɟɦɧɵɣ ɛɥɨɤ, ɦɨɧɢɬɨɪ ɢ ɤɚɛɟɥɢ, ɫɨɟɞɢɧɹɸɳɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɰɟɩɢ. 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɫɟɪɞɟɱɧɨɫɨɫɭɞɢɫɬɭɸ, ɧɟɪɜɧɭɸ ɢ ɷɧɞɨɤɪɢɧɧɭɸ ɫɢɫɬɟɦɭ, ɚ ɬɚɤɠɟ ɦɨɝɭɬ 

ɩɪɢɜɟɫɬɢ ɤ ɪɚɤɨɜɵɦ ɡɚɛɨɥɟɜɚɧɢɹɦ.  

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɨɜɚɬɶ ɨɫɧɨɜɧɵɦ ɧɨɪɦɚɦ, 

ɨɩɢɫɚɧɧɵɦ ɜ ɋɚɧɉɢɇ 2.2.2/2.4.1340-03 [35Ж. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɹɦ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɉȼɆ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 16. 

Ɍɚɛɥɢɰɚ 16 – ȼɪɟɦɟɧɧɵɟ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɗɆɉ, 

ɫɨɡɞɚɜɚɟɦɵɯ ɉɗȼɆ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ȼȾɍ ɗɆɉ 
ɇɚɩɪɹɠɟɧɧɨɫɬɶ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ  

ȼ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ 5 Ƚɰ – 2 ɤȽɰ  25 ȼ/ɦ 

ȼ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ 2 ɤȽɰ – 400 ɤȽɰ  2,5 ȼ/ɦ 

ɉɥɨɬɧɨɫɬɶ 

ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ  

ȼ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ 5 Ƚɰ – 2 ɤȽɰ  250 ɧɌɥ 

ȼ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ 2 Ƚɰ – 400 ɤȽɰ  25 ɧɌɥ 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ  15 ɤȼ/ɦ 
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Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɪɢɦɟɧɹɸɬ 

ɫɥɟɞɭɸɳɢɟ ɦɟɪɵ [35]:  

 ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɨɧɢɬɨɪɚ ɞɨ ɪɚɛɨɬɧɢɤɚ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɧɟ 

ɦɟɧɟɟ 50 ɫɦ;  

 ɩɪɢɦɟɧɟɧɢɟ ɷɤɪɚɧɧɵɯ ɡɚɳɢɬɧɵɯ ɮɢɥɶɬɪɨɜ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

6.1.5 ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ 

ɉɗȼɆ ɢ ɩɟɪɢɮɟɪɢɣɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɸɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɵɦɢ 

ɢɫɬɨɱɧɢɤɚɦɢ ɨɩɚɫɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. ɉɪɢ 

ɪɚɛɨɬɟ ɫ ɤɨɦɩɶɸɬɟɪɨɦ ɜɨɡɦɨɠɟɧ ɭɞɚɪ ɬɨɤɨɦ ɩɪɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɫ 

ɬɨɤɨɜɟɞɭɳɢɦɢ ɱɚɫɬɹɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɋɨɝɥɚɫɧɨ ɫ Д36Ж ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɫ ɉɗȼɆ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 

ɡɚɳɢɬɧɵɦ ɡɚɧɭɥɟɧɢɟɦ. ɉɨɞɚɱɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɜ ɩɨɦɟɳɟɧɢɟ ɞɨɥɠɧɚ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬ ɨɬɞɟɥɶɧɨɝɨ ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ɇɟɨɛɯɨɞɢɦɚ 

ɢɡɨɥɹɰɢɹ ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ ɱɚɫɬɟɣ ɢ ɟɟ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ. Ⱦɨɥɠɧɵ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɡɚɳɢɬɧɨɟ ɨɬɤɥɸɱɟɧɢɟ, ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ 

ɛɥɨɤɢɪɨɜɤɚ. 

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ ɩɨ ɫɩɨɫɨɛɭ ɡɚɳɢɬɵ ɱɟɥɨɜɟɤɚ ɨɬ ɩɨɪɚɠɟɧɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɩɹɬɶ ɤɥɚɫɫɨɜ: 0, 01, 1, 2, 3. 

ɗȼɆ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɤɥɚɫɫɭ 01, ɬɨ ɟɫɬɶ, ɤ ɢɡɞɟɥɢɹɦ, ɢɦɟɸɳɢɦ 

ɪɚɛɨɱɭɸ ɢɡɨɥɹɰɢɸ, ɷɥɟɦɟɧɬ ɞɥɹ ɡɚɡɟɦɥɟɧɢɹ ɢ ɩɪɨɜɨɞ ɛɟɡ ɡɚɡɟɦɥɹɸɳɟɣ ɠɢɥɵ 

ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ. ɉɪɢ ɧɚɱɚɥɟ ɪɚɛɨɬɵ ɫ ɗȼɆ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɤɨɪɩɭɫɚ, ɧɟ ɨɬɤɪɵɬɵ ɥɢ ɬɨɤɨɜɟɞɭɳɢɟ 

ɱɚɫɬɢ. ɍɛɟɞɢɬɶɫɹ ɜ ɩɨɞɤɥɸɱɟɧɢɢ ɡɚɡɟɦɥɹɸɳɟɝɨ ɩɪɨɜɨɞɧɢɤɚ ɤ ɨɛɳɟɣ ɲɢɧɟ 

ɡɚɡɟɦɥɟɧɢɹ, ɩɪɨɜɟɪɢɬɶ ɟɝɨ ɰɟɥɨɫɬɧɨɫɬɶ. ȿɫɥɢ ɡɚɡɟɦɥɹɸɳɢɣ ɩɪɨɜɨɞɧɢɤ 

ɨɬɤɥɸɱɟɧ, ɩɨɞɤɥɸɱɚɬɶ ɟɝɨ ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɦɚɲɢɧɵ ɨɬ 

ɩɢɬɚɸɳɟɣ ɫɟɬɢ. 



69 

 

ɉɨɦɟɳɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɨ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɨɬɧɨɫɢɬɫɹ ɤ 

ɤɚɬɟɝɨɪɢɢ ɩɨɦɟɳɟɧɢɣ ɛɟɡ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɭɫɥɨɜɢɹɦ ɫɨɝɥɚɫɧɨ ɫ Д37]:  

 ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɸɳɟɣ ɫɟɬɢ 220 ȼ, 50 Ƚɰ;  

 ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 50%;  

 ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɨɥɨ 24°ɋ;  

 ɧɚɥɢɱɢɟ ɧɟɩɪɨɜɨɞɹɳɟɝɨ ɩɨɥɨɜɨɝɨ ɩɨɤɪɵɬɢɹ.  

6.2 ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ȼɫɥɟɞɫɬɜɢɟ ɪɚɡɜɢɬɢɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ, ɩɨɫɬɨɹɧɧɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɫɨɡɞɚɸɬɫɹ 

ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɤɪɢɡɢɫɨɜ. ɇɨ ɧɚɪɹɞɭ ɫ ɷɬɢɦ 

ɩɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ ɫɩɨɫɨɛɵ ɡɚɳɢɬɵ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ, ɧɨ ɞɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

ɫɥɨɠɧɵ ɢ ɞɨɪɨɝɢ. 

Ɉɞɧɚ ɢɡ ɫɚɦɵɯ ɫɟɪɶɟɡɧɵɯ ɩɪɨɛɥɟɦ - ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋ 

ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦ, ɜɧɟɞɪɹɟɦɵɯ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɫɮɟɪɭ, ɭɜɟɥɢɱɢɬɫɹ ɢ ɨɛɴɟɦ ɩɨɬɪɟɛɥɹɟɦɨɣ ɢɦɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 

ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɚ. ɂ ɬɨ, ɢ ɞɪɭɝɨɟ ɧɟ ɨɛɯɨɞɢɬɫɹ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɨɛɫɬɚɧɨɜɤɢ. 

Ɋɨɫɬ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɧɚɪɭɲɟɧɢɹɦ, 

ɬɚɤɢɦ ɤɚɤ: 

 ɢɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɚ — ɧɚɤɨɩɥɟɧɢɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɚɬɦɨɫɮɟɪɟ 

Ɂɟɦɥɢ (ɩɚɪɧɢɤɨɜɵɣ ɷɮɮɟɤɬ);  

 ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɛɚɫɫɟɣɧɚ ɞɪɭɝɢɦɢ ɜɪɟɞɧɵɦɢ ɢ 

ɹɞɨɜɢɬɵɦɢ ɜɟɳɟɫɬɜɚɦɢ;  

 ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɧɨɝɨ ɛɚɫɫɟɣɧɚ Ɂɟɦɥɢ;  
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 ɨɩɚɫɧɨɫɬɶ ɚɜɚɪɢɣ ɜ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɚɯ, ɩɪɨɛɥɟɦɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 

ɢ ɭɬɢɥɢɡɚɰɢɢ ɹɞɟɪɧɵɯ ɨɬɯɨɞɨɜ;  

ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɶɫɹ ɤ 

ɫɧɢɠɟɧɢɸ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ, ɬɨ ɟɫɬɶ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢ ɜɧɟɞɪɹɬɶ ɫɢɫɬɟɦɵ ɫ 

ɦɚɥɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ. 

ɉɪɢ ɪɚɛɨɬɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɫ ɞɢɫɩɟɬɱɟɪɫɤɢɦ 

ɭɩɪɚɜɥɟɧɢɟɦ, ɜɨɡɦɨɠɧɵ ɬɚɤɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɬɯɨɞɵ ɤɚɤ ɦɚɤɭɥɚɬɭɪɚ ɢ 

ɧɟɢɫɩɪɚɜɧɵɟ ɞɟɬɚɥɢ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ.  

Ȼɭɦɚɠɧɵɟ ɢɡɞɟɥɢɹ ɞɨɥɠɧɵ ɩɟɪɟɞɚɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɨɪɝɚɧɢɡɚɰɢɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ ɜɨ ɜɬɨɪɢɱɧɵɟ ɛɭɦɚɠɧɵɟ ɢɡɞɟɥɢɹ. 

ɇɟɢɫɩɪɚɜɧɵɟ ɤɨɦɩɥɟɤɬɭɸɳɢɟ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɞɨɥɠɧɵ 

ɩɟɪɟɞɚɜɚɬɶɫɹ ɥɢɛɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɨɪɝɚɧɢɡɚɰɢɹɦ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦ ɜɵɜɨɡ 

ɢ ɭɧɢɱɬɨɠɟɧɢɟ ɛɵɬɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɬɯɨɞɨɜ, ɥɢɛɨ ɨɪɝɚɧɢɡɚɰɢɹɦ, 

ɡɚɧɢɦɚɸɳɢɦɫɹ ɩɟɪɟɪɚɛɨɬɤɨɣ ɨɬɯɨɞɨɜ. ȼɬɨɪɨɣ ɜɚɪɢɚɧɬ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɣ, 

ɬ.ɤ. ɩɟɪɟɪɚɛɨɬɤɚ ɨɬɯɨɞɨɜ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɫɨɯɪɚɧɟɧɢɹ 

ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 

ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɵɟ ɜɧɟɞɪɹɸɬɫɹ ɜ 

ɫɢɫɬɟɦɵ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɞɨɥɠɧɵ ɛɵɬɶ 

ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ, ɚ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɦɟɧɹɟɦɨɟ 

ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɚɯ, ɞɨɥɠɧɨ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɤɚɤ ɦɨɠɧɨ ɛɨɥɶɲɟ 

ɦɚɬɟɪɢɚɥɨɜ , ɤɨɬɨɪɵɟ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ. 

6.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

6.3.1 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɉɨɦɟɳɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɟɳɟɫɬɜ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɚ, ɩɨ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɧɨɣ ɨɩɚɫɧɨɫɬɢ 

ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɤɚɬɟɝɨɪɢɢ Ⱥ, Ȼ, ȼ, Ƚ, Ⱦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɇɉȻ ɨɬ 18.06.2003 

ɝ. №105-03 «Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɬɟɝɨɪɢɣ ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ ɢ ɧɚɪɭɠɧɵɯ 

ɭɫɬɚɧɨɜɨɤ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ». 
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ɉɨɦɟɳɟɧɢɟ ɢ ɡɞɚɧɢɟ ɨɩɟɪɚɬɨɪɧɨɣ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ «Ⱦ» ɩɨ 

ɫɬɟɩɟɧɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜ ɧɟɦ ɨɬɫɭɬɫɬɜɭɟɬ ɨɛɪɚɛɨɬɤɚ 

ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ, ɨɬɫɭɬɫɬɜɭɸɬ ɢɫɬɨɱɧɢɤɢ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ. Ⱥ ɫɬɟɧɵ 

ɡɞɚɧɢɹ ɢ ɩɟɪɟɤɪɵɬɢɹ ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɪɭɞɧɨ ɫɝɨɪɚɟɦɵɯ ɢ ɧɟɫɝɨɪɚɟɦɵɯ 

ɦɚɬɟɪɢɚɥɨɜ (ɤɢɪɩɢɱ, ɠɟɥɟɡɨɛɟɬɨɧ, ɢ ɞɪ.).  

ɉɪɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɜɨɡɝɨɪɚɧɢɟ, ɤɨɬɨɪɨɟ ɝɪɨɡɢɬ 

ɭɧɢɱɬɨɠɟɧɢɟɦ ɉɗȼɆ, ɞɨɤɭɦɟɧɬɨɜ ɢ ɞɪɭɝɨɝɨ ɢɦɟɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ ɦɨɠɟɬ ɫɬɚɬɶ ɢɫɬɨɱɧɢɤɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɡɝɨɪɚɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɦɨɠɧɵɯ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɫɥɟɞɭɸɳɢɟ:  

 ɤɨɪɨɬɤɢɟ ɡɚɦɵɤɚɧɢɹ;  

 ɩɟɪɟɝɪɭɡɤɚ ɫɟɬɟɣ, ɤɨɬɨɪɚɹ ɜɟɞɟɬ ɡɚ ɫɨɛɨɣ ɫɢɥɶɧɵɣ ɧɚɝɪɟɜ 

ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɢ ɡɚɝɨɪɚɧɢɟ ɢɡɨɥɹɰɢɢ.  

Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɨɠɚɪɨɜ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɩɟɪɟɝɪɭɡɨɤ 

ɧɟɨɛɯɨɞɢɦɵ ɩɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ, ɦɨɧɬɚɠ ɢ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 

ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ, ɞɢɫɩɥɟɟɜ ɢ ɞɪɭɝɢɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɪɹɞ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 

ɦɟɪɨɩɪɢɹɬɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɝɨ ɩɥɚɧɚ.  

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ Д38]: 

 ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ;  

 ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

 ɢɡɞɚɧɢɟ ɢɧɫɬɪɭɤɰɢɣ, ɩɥɚɤɚɬɨɜ, ɩɥɚɧɨɜ ɷɜɚɤɭɚɰɢɢ.  

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ:  

 ɫɨɛɥɸɞɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɧɨɪɦ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

 ɨɛɟɫɩɟɱɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ.  

 ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɫɬɢ ɢɡɨɥɹɰɢɢ ɬɨɤɨɜɟɞɭɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ.  
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Ɍɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ:  

 ɭɫɬɚɧɨɜɤɚ ɞɚɬɱɢɤɨɜ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɪɟɚɝɢɪɭɸɳɢɯ ɧɚ 

ɩɨɹɜɥɟɧɢɟ ɞɵɦɚ; 

 ɧɚɥɢɱɢɟ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɵɯ 

ɫɢɬɭɚɰɢɣ; 

 ɫɨɛɥɸɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɨɤ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɫɜɟɳɟɧɢɹ. 

 ɜ ɞɢɫɩɟɬɱɟɪɫɤɨɦ ɩɨɦɟɳɟɧɢɢ ɢɦɟɟɬɫɹ ɩɨɪɨɲɤɨɜɵɣ ɨɝɧɟɬɭɲɢɬɟɥɶ 

ɬɢɩɚ Ɉɉ-5, ɧɚ ɜɯɨɞɧɨɣ ɞɜɟɪɢ ɩɪɢɜɟɞɟɧ ɩɥɚɧ ɷɜɚɤɭɚɰɢɢ ɜ ɫɥɭɱɚɟ ɩɨɠɚɪɚ, ɢ ɧɚ 

ɞɨɫɹɝɚɟɦɨɦ ɪɚɫɫɬɨɹɧɢɢ ɧɚɯɨɞɢɬɫɹ ɩɨɠɚɪɧɵɣ ɳɢɬ. ȿɫɥɢ ɜɨɡɝɨɪɚɧɢɟ 

ɩɪɨɢɡɨɲɥɨ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɟ, ɞɥɹ ɟɝɨ ɭɫɬɪɚɧɟɧɢɹ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɭɝɥɟɤɢɫɥɨɬɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ ɬɢɩɚ Ɉɍ - 2 ɢɥɢ ɩɨɪɨɲɤɨɜɵɟ ɬɢɩɚ Ɉɉ -5; 

 ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ ɨɫɦɨɬɪ, ɪɟɦɨɧɬ ɢ ɢɫɩɵɬɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ʉ ɪɟɠɢɦɧɵɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɨɬɧɨɫɹɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɚɜɢɥ 

ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɫɨɛɥɸɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪ. 

6.4 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɩɪɚɜɨɜɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ 

6.4.1 ɗɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɛɨɱɟɦɭ ɦɟɫɬɭ 

 

Ɋɢɫɭɧɨɤ 24 – ɗɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
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Ɉɩɬɢɦɚɥɶɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɩɪɟɞɦɟɬɨɜ ɬɪɭɞɚ ɢ ɞɨɤɭɦɟɧɬɚɰɢɢ ɜ ɡɨɧɚɯ 

ɞɨɫɹɝɚɟɦɨɫɬɢ ɫɨɝɥɚɫɧɨ Д39]:  

 ɞɢɫɩɥɟɣ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɡɨɧɟ «ɚ» (ɜ ɰɟɧɬɪɟ);  

 ɫɢɫɬɟɦɧɵɣ ɛɥɨɤ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɧɢɲɟ ɫɬɨɥɚ;  

 ɤɥɚɜɢɚɬɭɪɚ – ɜ ɡɨɧɟ «ɝ/ɞ»;  

 «ɦɵɲɶ» – ɜ ɡɨɧɟ «ɜ» ɫɩɪɚɜɚ;  

 ɞɨɤɭɦɟɧɬɚɰɢɹ, ɧɟɨɛɯɨɞɢɦɚɹ ɩɪɢ ɪɚɛɨɬɟ – ɜ ɡɨɧɟ ɥɟɝɤɨɣ 

ɞɨɫɹɝɚɟɦɨɫɬɢ ɥɚɞɨɧɢ – «ɛ», ɚ ɜ ɜɵɞɜɢɠɧɵɯ ɹɳɢɤɚɯ ɫɬɨɥɚ – ɪɟɞɤɨ 

ɢɫɩɨɥɶɡɭɟɦɚɹ ɥɢɬɟɪɚɬɭɪɚ. 

6.4.2 Ɉɤɪɚɫɤɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɨɬɪɚɠɟɧɢɹ 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɪɢɟɧɬɚɰɢɢ ɨɤɨɧ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɨɤɪɚɫɤɚ 

ɫɬɟɧ ɢ ɩɨɥɚ:  

 ɨɤɧɚ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɸɝ – ɫɬɟɧɵ ɡɟɥɟɧɨɜɚɬɨ–ɝɨɥɭɛɨɝɨ ɢɥɢ 

ɫɜɟɬɥɨ– ɝɨɥɭɛɨɝɨ ɰɜɟɬɚ, ɩɨɥ – ɡɟɥɟɧɵɣ;  

 ɨɤɧɚ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɫɟɜɟɪ – ɫɬɟɧɵ ɫɜɟɬɥɨ–ɨɪɚɧɠɟɜɨɝɨ ɢɥɢ 

ɨɪɚɧɠɟɜɨ–ɠɟɥɬɨɝɨ ɰɜɟɬɚ, ɩɨɥ – ɤɪɚɫɧɨɜɚɬɨ–ɨɪɚɧɠɟɜɵɣ; 

 ɨɤɧɚ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɜɨɫɬɨɤ – ɫɬɟɧɵ ɠɟɥɬɨ–ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ, ɩɨɥ 

ɡɟɥɟɧɵɣ ɢɥɢ ɤɪɚɫɧɨɜɚɬɨ–ɨɪɚɧɠɟɜɵɣ;  

 ɨɤɧɚ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɡɚɩɚɞ – ɫɬɟɧɵ ɠɟɥɬɨ–ɡɟɥɟɧɨɝɨ ɢɥɢ 

ɝɨɥɭɛɨɜɚɬɨ–ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ, ɩɨɥ ɡɟɥɟɧɵɣ ɢɥɢ ɤɪɚɫɧɨɜɚɬɨ–ɨɪɚɧɠɟɜɵɣ.  

ȼ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɧɚɯɨɞɢɬɫɹ ɤɨɦɩɶɸɬɟɪ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɬɪɚɠɟɧɢɹ ɞɥɹ ɩɨɬɨɥɤɚ 60–70, ɞɥɹ ɫɬɟɧ 

40–50, ɞɥɹ ɩɨɥɚ ɨɤɨɥɨ 30. 

6.4.3 Ɉɫɨɛɟɧɧɨɫɬɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɞɡɨɪ ɢ ɤɨɧɬɪɨɥɶ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ–ɩɪɚɜɨɜɵɯ ɮɨɪɦ ɢ ɮɨɪɦ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɧɚ ɬɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɨɪɝɚɧɵ ɢ ɢɧɫɩɟɤɰɢɢ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɟɞɟɪɚɥɶɧɵɦɢ ɡɚɤɨɧɚɦɢ. 
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ɋɨɝɥɚɫɧɨ Ɍɪɭɞɨɜɨɦɭ ɤɨɞɟɤɫɭ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 30.12.2001 

[40Ж ɜ ɭɫɥɨɜɢɹɯ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɪɟɠɢɦ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨ ɩɹɬɢ– ɢɥɢ ɲɟɫɬɢɞɧɟɜɧɨɣ ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ. ɉɨ 

ɷɬɨɣ ɩɪɢɱɢɧɟ ɩɪɢɦɟɧɹɸɬɫɹ ɝɪɚɮɢɤɢ ɫɦɟɧɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 

ɧɟɩɪɟɪɵɜɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɪɚɛɨɬɭ ɩɟɪɫɨɧɚɥɚ 

ɫɦɟɧɚɦɢ ɩɨɫɬɨɹɧɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɹɪɧɵɟ ɜɵɯɨɞɧɵɟ ɞɧɢ ɞɥɹ 

ɤɚɠɞɨɣ ɛɪɢɝɚɞɵ, ɩɨɫɬɨɹɧɧɵɣ ɫɨɫɬɚɜ ɛɪɢɝɚɞ ɢ ɩɟɪɟɯɨɞ ɢɡ ɨɞɧɨɣ ɫɦɟɧɵ ɜ 

ɞɪɭɝɭɸ ɩɨɫɥɟ ɞɧɹ ɨɬɞɵɯɚ ɩɨ ɝɪɚɮɢɤɭ. ɇɚ ɨɛɴɟɤɬɟ ɩɪɢɦɟɧɹɟɬɫɹ ɝɪɚɮɢɤ 

ɫɦɟɧɧɨɫɬɢ ɱɟɬɵɪɟɯ ɛɪɢɝɚɞ. ɉɪɢ ɷɬɨɦ ɟɠɟɫɭɬɨɱɧɨ ɪɚɛɨɬɚɸɬ ɞɜɟ ɛɪɢɝɚɞɵ, 

ɤɚɠɞɚɹ ɜ ɫɜɨɟɣ ɫɦɟɧɟ, ɚ ɨɫɬɚɥɶɧɵɟ ɞɜɟ ɛɪɢɝɚɞɵ ɨɬɞɵɯɚɸɬ. ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ 

ɝɪɚɮɢɤɨɜ ɫɦɟɧɧɨɫɬɢ ɭɱɢɬɵɜɚɟɬɫɹ ɩɨɥɨɠɟɧɢɟ ɫɬ. 110 ɌɄ Д40Ж ɨ 

ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɪɚɛɨɬɧɢɤɚɦ ɟɠɟɧɟɞɟɥɶɧɨɝɨ ɧɟɩɪɟɪɵɜɧɨɝɨ ɨɬɞɵɯɚ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 42 ɱɚɫɨɜ. 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɞɡɨɪ ɢ ɤɨɧɬɪɨɥɶ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ–ɩɪɚɜɨɜɵɯ ɮɨɪɦ ɢ ɮɨɪɦ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɧɚ ɬɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɨɪɝɚɧɵ ɢ ɢɧɫɩɟɤɰɢɢ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɟɞɟɪɚɥɶɧɵɦɢ ɡɚɤɨɧɚɦɢ. 

Ʉ ɬɚɤɢɦ ɨɪɝɚɧɚɦ ɨɬɧɨɫɹɬɫɹ:  

 Ɏɟɞɟɪɚɥɶɧɚɹ ɢɧɫɩɟɤɰɢɹ ɬɪɭɞɚ; 

 Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɷɤɫɩɟɪɬɢɡɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ; 

 Ɏɟɞɟɪɚɥɶɧɚɹ ɫɥɭɠɛɚ ɩɨ ɬɪɭɞɭ ɢ ɡɚɧɹɬɨɫɬɢ ɧɚɫɟɥɟɧɢɹ (Ɇɢɧɬɪɭɞɚ 

Ɋɨɫɫɢɢ Ɏɟɞɟɪɚɥɶɧɚɹ ɫɥɭɠɛɚ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɢ 

ɚɬɨɦɧɨɦɭ ɧɚɞɡɨɪɭ (Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪ, Ƚɨɫɷɧɟɪɝɨɧɚɞɡɨɪ, Ƚɨɫɚɬɨɦɧɚɞɡɨɪ 

Ɋɨɫɫɢɢ)).  

 Ɏɟɞɟɪɚɥɶɧɚɹ ɫɥɭɠɛɚ ɩɨ ɧɚɞɡɨɪɭ ɜ ɫɮɟɪɟ ɡɚɳɢɬɵ ɩɪɚɜ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɛɥɚɝɨɩɨɥɭɱɢɹ ɱɟɥɨɜɟɤɚ (Ƚɨɫɫɚɧɷɩɢɞɧɚɞɡɨɪ Ɋɨɫɫɢɢ); 

 ȿɞɢɧɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɩɨɥɨɠɟɧɢɟ ɨ ɤɨɬɨɪɨɣ ɭɬɜɟɪɠɞɟɧɨ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ 

ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ, ɫɢɫɬɟɦɚ 

ɨɛɴɟɞɢɧɹɟɬ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ, ɫɢɥɵ ɢ ɫɪɟɞɫɬɜɚ. 
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ɁȺȾȺɇɂȿ ȾɅə ɊȺɁȾȿɅȺ 
«ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ» 
 
ɋɬɭɞɟɧɬɭ: 

Ƚɪɭɩɩɚ ɎɂɈ 

8Ɍ31 Ɇɟɞɜɟɞɟɜɭ Ⱥɥɟɤɫɚɧɞɪɭ ɋɟɪɝɟɟɜɢɱɭ 
 
ɂɧɫɬɢɬɭɬ ɂɄ Ʉɚɮɟɞɪɚ ɋɍɆ 
ɍɪɨɜɟɧɶ ɨɛɪɚɡɨɜɚɧɢɹ Ȼɚɤɚɥɚɜɪ ɇɚɩɪɚɜɥɟɧɢɟ/ɫɩɟɰɢɚɥɶɧɨɫɬɶ 15.03.04 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɡɞɟɥɭ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ»: 
1. ɉɨɤɚɡɚɬɟɥɢ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ 
ɪɚɡɪɚɛɨɬɤɢ. 
2. ɉɨɤɚɡɚɬɟɥɢ ɨɰɟɧɤɢ ɤɨɦɦɟɪɱɟɫɤɨɝɨ 
ɩɨɬɟɧɰɢɚɥɚ ɪɚɡɪɚɛɨɬɤɢ. 
3. Сɢɥɶɧɵɟ ɢ ɫɥɚɛɵɟ ɫɬɨɪɨɧɵ, 
ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɭɝɪɨɡɵ ɩɪɨɟɤɬɚ. 

ɇɚɞɟɠɧɨɫɬɶ, ɧɢɡɤɚɹ ɰɟɧɚ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɬ.ɞ.; 
Кɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɫɪɨɤ ɜɵɯɨɞɚ ɧɚ ɪɵɧɨɤ, 
ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɪɵɧɤɚ, ɩɨɫɥɟɩɪɨɞɚɠɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɢ 
ɬ.ɞ. 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ: 

1. Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɟɟ 
ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɧɚ ɪɵɧɤɟ ɫ ɩɨɦɨɳɶɸ 
ɬɟɯɧɨɥɨɝɢɢ QuaD. 

ɉɨɤɚɡɚɬɟɥɢ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɧɨɜɨɣ 
ɪɚɡɪɚɛɨɬɤɢ ɩɨɞɛɢɪɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɵɛɪɚɧɧɨɝɨ ɨɛɴɟɤɬɚ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɡɪɚɛɨɬɤɢ, ɫɨɡɞɚɧɢɹ ɢ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ; 
ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ 
ɪɚɡɪɚɛɨɬɤɚ ɢɦɟɟɬ ɨɰɟɧɤɭ ɜɵɲɟ ɫɪɟɞɧɟɝɨ (ɉɫɪ=74,5) ɢ 
ɜɵɝɨɞɧɨɣ ɞɥɹ ɢɧɜɟɫɬɢɰɢɣ; 

2. Иɫɫɥɟɞɨɜɚɧɢɟ ɜɧɟɲɧɟɣ ɢ 
ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɵ ɩɪɨɟɤɬɚ ɫ 
ɩɨɦɨɳɶɸ SWOT-ɚɧɚɥɢɡɚ 

SWOT-ɚɧɚɥɢɡ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ 
ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɩɪɨɟɤɬɚ; 
ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɩɪɨɰɟɞɭɪɵ ɩɪɨɜɟɞɟɧɢɹ 

SWOT-ɚɧɚɥɢɡ ɩɪɨɜɨɞɹɬ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ. 

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɚ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ  
 

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɤɨɧɫɭɥɶɬɚɧɬ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ 

ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ ɋɩɢɰɵɧ ȼ. ȼ. ɤ.ɷ.ɧ.   

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

8Ɍ31 Ɇɟɞɜɟɞɟɜ Ⱥ.ɋ.   
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7.  Ɉɰɟɧɤɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 

ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɩɨɡɢɰɢɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ. Ⱦɨɤɚɡɚɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɝɨ 

ɩɪɨɟɤɬɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɜɚɪɢɚɧɬɚɦɢ. 

ȼ ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɨɞɢɮɢɤɚɰɢɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɮɚɤɟɥɶɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ (ɍɄɉȽ). ɍɄɉȽ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɩɪɨɦɵɫɥɨɜɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. Ⱦɚɧɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɞɨɜɟɞɟɧɢɢ 

ɞɨɛɵɬɨɝɨ ɝɚɡɚ ɞɨ ɬɨɜɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɝɚɡ ɩɪɢɝɨɞɟɧ ɞɥɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ. Ȼɥɨɤ ɮɚɤɟɥɶɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɬɛɨɪɚ ɤɚɩɟɥɶɧɨɣ ɠɢɞɤɨɫɬɢ ɢɡ ɝɚɡɚ, ɧɚɩɪɚɜɥɹɟɦɨɝɨ ɧɚ 

ɫɛɪɨɫ ɜ ɮɚɤɟɥ. 

ɐɟɥɶ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ – ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɝɚɡɚ, ɚ 

ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɭ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

 7.1 ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ – ɩɪɟɞɩɪɢɹɬɢɹ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɞɨɛɵɱɭ 

ɝɚɡɚ. ɍɄɉȽ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɥɸɛɨɦ ɩɪɟɞɩɪɢɹɬɢɢ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɞɨɛɵɱɚ ɝɚɡɚ, ɧɚɩɪɢɦɟɪ, ɫɟɦɟɣɫɬɜɨ ɈɈɈ “Ƚɚɡɩɪɨɦ ɞɨɛɵɱɚ”, ɚ ɬɚɤɠɟ 

“ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ”.  

ɉɨɬɪɟɛɢɬɟɥɹɦɢ ɩɪɨɞɭɤɰɢɢ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ, 

ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɵɟ ɧɟɮɬɟɝɚɡɨɜɵɟ ɤɨɦɩɚɧɢɢ, ɤɨɬɨɪɵɟ ɧɟ ɩɪɨɩɚɞɭɬ ɫ ɪɵɧɤɚ 

ɟɳё ɨɱɟɧɶ ɞɨɥɝɨɟ ɜɪɟɦɹ, ɩɨɷɬɨɦɭ ɪɚɡɪɚɛɨɬɤɚ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɞɚɧɧɨɣ 

ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɸɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦɢ. 
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7.2 Ⱥɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 

Ɋɚɡɪɚɛɨɬɚɟɦ ɤɚɪɬɭ ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɹ, ɱɬɨɛɵ ɭɜɢɞɟɬɶ, ɤɚɤɢɟ ɧɢɲɢ ɧɚ 

ɪɵɧɤɟ ɧɟ ɡɚɧɹɬɵ ɤɨɧɤɭɪɟɧɬɚɦɢ ɢɥɢ ɝɞɟ ɭɪɨɜɟɧɶ ɤɨɧɤɭɪɟɧɰɢɢ ɧɢɡɨɤ.  

Ɍɚɛɥɢɰɚ 17. Кɚɪɬɚ ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɹ ɪɵɧɤɚ ɭɫɥɭɝ. 

  

ȼɢɞ ɭɫɬɚɧɨɜɤɢ 

ɍɄɉȽ 
ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɟ 

ɍɄɉȽ ɛɟɡ 
ɦɨɞɢɮɢɤɚɰɢɣ 

Ɋɚɡɦɟɪ 
ɤɨɦɩɚɧɢɢ 

Ʉɪɭɩɧɵɟ     

ɋɪɟɞɧɢɟ     

Ɇɟɥɤɢɟ     

       

  
 

  Ɏɢɪɦɚ Ⱥ   Ɏɢɪɦɚ Ȼ 
 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɤɚɪɬɵ ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɹ, ɧɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɤɪɭɩɧɵɟ ɢ ɫɪɟɞɧɢɟ ɤɨɦɩɚɧɢɢ, ɩɨɷɬɨɦɭ ɢɦɟɧɧɨ ɧɚ ɧɢɯ ɢ ɫɬɨɢɬ 

ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 

ɮɚɤɟɥɶɧɵɟ ɫɟɩɚɪɚɬɨɪɵ (Ɏɋ) ɩɪɨɢɡɜɨɞɫɬɜɚ «ɍɎȺ» ɢ «ɏɂɆɆȺɒ».  

Ɏɋ ɬɢɩɚ «ɍɎȺ» ɩɨɥɭɱɢɥɢ ɨɱɟɧɶ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɡɚ ɫɱɟɬ 

ɞɨɫɬɚɬɨɱɧɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɢ ɡɚ ɫɱɟɬ ɫɜɨɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ ɰɟɧɵ. 

ɇɟɛɨɥɶɲɚɹ ɰɟɧɚ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɭɫɬɚɧɨɜɤɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɞɚɬɱɢɤɢ, ɰɟɧɵ ɧɚ ɤɨɬɨɪɵɟ, ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɢɦɩɨɪɬɧɵɦɢ, ɤɨɧɟɱɧɨ, ɧɢɠɟ. ɇɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɞɚɬɱɢɤɨɜ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɫɧɢɠɟɧɢɟ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. 

Ƚɥɚɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ Ɏɋ «ɏɂɆɆȺɒ» - ɷɬɨ ɬɨ, ɱɬɨ ɨɧɢ ɢɡɝɨɬɨɜɥɟɧɵ 

ɱɚɫɬɢɱɧɨ ɢɡ ɢɦɩɨɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɛɨɥɟɟ ɫɥɨɠɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɝɚɡɚ. Ɉɞɧɚɤɨ, 

ɷɬɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɫɬɨɢɦɨɫɬɢ ɭɫɬɚɧɨɜɤɢ, ɟё ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɫɬɨɢɦɨɫɬɢ ɟɟ 

ɨɛɫɥɭɠɢɜɚɧɢɹ. 



78 

 

Ɋɟɲɟɧɢɟ, ɩɪɟɞɥɨɠɟɧɧɨɟ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ 

ɨɱɢɫɬɤɢ ɝɚɡɚ (ɨɛɭɫɥɨɜɥɟɧɨ ɡɚɢɦɫɬɜɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ), ɜɵɫɨɤɨɣ 

ɧɚɞɟɠɧɨɫɬɶɸ, ɩɪɨɫɬɨɬɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ, ɚ ɬɚɤ ɠɟ ɪɚɡɭɦɧɵɦ 

ɫɨɱɟɬɚɧɢɟɦ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɦɩɨɪɬɧɵɯ ɞɚɬɱɢɤɨɜ. 

ɉɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɫ ɩɨɡɢɰɢɢ 

ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɨɰɟɧɨɱɧɨɣ ɤɚɪɬɵ. 

Ɍɚɛɥɢɰɚ 18. Ɉɰɟɧɨɱɧɚɹ ɤɚɪɬɚ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ȼɟɫ 
ɤɪɢɬɟɪɢɹ 

Ȼɚɥɥɵ Ʉɨɧɤɭɪɟɧɬɨɫɩɨɫ
ɨɛɧɨɫɬɶ                       

1 2 3 4 5 6 7 8 

Ɍɟɯɧɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɇɚɞɟɠɧɨɫɬɶ 0,3 4,5 4 4,5 1,35 1,2 1,35 

ɉɪɨɫɬɨɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 0,1 4 5 3 0,4 0,5 0,3 

ɉɨɜɵɲɟɧɢɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɨɱɢɫɬɤɢ 
0,2 4 4 4,5 0,8 0,8 0,9 

Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ 0,15 4 3 4 0,6 0,45 0,6 

ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɐɟɧɚ 0,1 4 4 3 0,4 0,4 0,3 

Ɉɛɫɥɭɠɢɜɚɧɢɟ 0,15 5 4 4,5 0,75 0,6 0,675 

ɂɬɨɝɨ 1    4,3 3,95 4,125 

 
Ȼɮ – ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ; Ȼɤ1 – Ɏɋ ɬɢɩɚ «ɍɎȺ»; Ȼɤ2 – Ɏɋ ɬɢɩɚ 

«ɏɂɆɆȺɒ».  

Ⱥɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

23: 

Ʉ ȼȻi i   (23) 

ɝɞɟ   Ʉ – ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɢɥɢ ɤɨɧɤɭɪɟɧɬɚ;  
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Bi – ɜɟɫ ɩɨɤɚɡɚɬɟɥɹ (ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ);  

Ȼi – ɛɚɥɥ i-ɝɨ ɩɨɤɚɡɚɬɟɥɹ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɨɰɟɧɨɱɧɨɣ ɤɚɪɬɵ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɜɵɢɝɪɵɜɚɟɬ ɩɨ 

ɬɟɯɧɢɱɟɫɤɢɦ ɤɪɢɬɟɪɢɹɦ ɢ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ. ɉɨ ɬɟɯɧɢɱɟɫɤɢɦ ɤɪɢɬɟɪɢɹɦ 

ɪɚɡɧɨɫɬɶ ɧɟ ɬɚɤ ɜɟɥɢɤɚ, ɨɞɧɚɤɨ ɢɡ-ɡɚ ɫɨɱɟɬɚɧɢɹ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɢɦɩɨɪɬɧɵɯ ɞɚɬɱɢɤɨɜ, ɫɧɢɠɚɟɬɫɹ ɫɬɨɢɦɨɫɬɶ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ, ɚ ɬɚɤ ɠɟ 

ɡɚɬɪɚɬɵ ɧɚ ɟё ɨɛɫɥɭɠɢɜɚɧɢɟ, ɱɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɹɯ. 

7.3 Ɍɟɯɧɨɥɨɝɢɹ QuКD 

Ɍɟɯɧɨɥɨɝɢɹ QЮКD (QUКХТЭв ADЯТЬШЫ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɛɤɢɣ 

ɢɧɫɬɪɭɦɟɧɬ ɢɡɦɟɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɨɩɢɫɵɜɚɸɳɢɯ ɤɚɱɟɫɬɜɨ ɧɨɜɨɣ 

ɪɚɡɪɚɛɨɬɤɢ ɢ ɟɟ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɧɚ ɪɵɧɤɟ ɢ ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɢɧɢɦɚɬɶ 

ɪɟɲɟɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɥɨɠɟɧɢɹ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɩɪɨɟɤɬ. ɉɨ ɫɜɨɟɦɭ ɫɨɞɟɪɠɚɧɢɸ ɞɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ 

ɛɥɢɡɨɤ ɤ ɦɟɬɨɞɢɤɟ ɨɰɟɧɤɢ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. Ɍɟɯɧɨɥɨɝɢɹ 

ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɦɚɪɤɟɬɢɧɝɨɜɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ, ɫɭɳɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɫɧɢɠɚɹ ɢɯ ɬɪɭɞɨɟɦɤɨɫɬɶ ɢ ɩɨɜɵɲɚɹ 

ɬɨɱɧɨɫɬɶ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ. 

Ɍɚɛɥɢɰɚ 19. Ɉɰɟɧɨɱɧɚɹ ɤɚɪɬɚ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ (ɪɚɡɪɚɛɨɬɨɤ) 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ȼɟɫ 
ɤɪɢɬɟɪɢɹ 

Ȼɚɥɥɵ Ɇɚɤɫɢɦɚɥɶ-
ɧɵɣ ɛɚɥɥ 

Ɉɬɧɨɫɢɬɟɥɶ-
ɧɨɟ ɡɧɚɱɟɧɢɟ 

ɋɪɟɞɧɟ-
ɜɡɜɟɲɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ 

1 2 3 4 5 6 

ɉɨɤɚɡɚɬɟɥɢ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ 

ɇɚɞɟɠɧɨɫɬɶ 0,3 90 100 0,9 0,27 

ɉɪɨɫɬɨɬɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

0,1 60 100 0,6 0,06 

ɉɨɜɵɲɟɧɢɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶ-
ɧɨɫɬɢ ɨɱɢɫɬɤɢ 

0,2 70 100 0,7 0,14 

Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ 0,15 60 100 0,6 0,09 
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Ɍɚɛɥɢɰɚ 19. Ɉɰɟɧɨɱɧɚɹ ɤɚɪɬɚ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ (ɪɚɡɪɚɛɨɬɨɤ)(ɩɪɨɞɨɥɠɟɧɢɟ) 

ɉɨɤɚɡɚɬɟɥɢ ɨɰɟɧɤɢ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɪɚɡɪɚɛɨɬɤɢ 

1 2 3 4 5 6 

ɐɟɧɚ 0,1 80 100 0,8 0,08 

Ɉɛɫɥɭɠɢɜɚɧɢɟ 0,15 70 100 0,7 0,105 

ɂɬɨɝɨ 1  100  0,745 

 

Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ QЮКD 

ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

ɉɫɪ = Σ ɉ  ∙ 100, ɝɞɟ ɉɫɪ – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ɤɚɱɟɫɬɜɚ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ; ɉ  – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ. Ɂɧɚɱɟɧɢɟ ɉɫɪ ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨ ɩɟɪɫɩɟɤɬɢɜɚɯ 

ɪɚɡɪɚɛɨɬɤɢ ɢ ɤɚɱɟɫɬɜɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. ȿɫɥɢ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

ɉɫɪ ɩɨɥɭɱɢɥɨɫɶ ɨɬ 100 ɞɨ 80, ɬɨ ɬɚɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɫɱɢɬɚɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɨɣ. 

ȿɫɥɢ ɨɬ 79 ɞɨ 60 – ɬɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɜɵɲɟ ɫɪɟɞɧɟɝɨ. ȿɫɥɢ ɨɬ 69 ɞɨ 40 – ɬɨ 

ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɫɪɟɞɧɹɹ. ȿɫɥɢ ɨɬ 39 ɞɨ 20 – ɬɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɧɢɠɟ 

ɫɪɟɞɧɟɝɨ. ȿɫɥɢ 19 ɢ ɧɢɠɟ – ɬɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɤɪɚɣɧɟ ɧɢɡɤɚɹ. 

ɉɫɪ = Σ ɉ  ∙ 100 = 0,745 ∙ 100 = 74,5 

ȼɵɜɨɞ:  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɚ ɢɦɟɟɬ 

ɩɟɪɫɩɟɤɬɢɜɧɭɸ ɨɰɟɧɤɭ (ɉɫɪ = 74,5).  

7.4 SWOT-ɚɧɚɥɢɡ 

SWOT – SЭЫОЧРЭСЬ (ɫɢɥɶɧɵɟ ɫɬɨɪɨɧɵ), АОКФЧОЬЬОЬ (ɫɥɚɛɵɟ ɫɬɨɪɨɧɵ), 

OppШЫЭЮЧТЭТОЬ (ɜɨɡɦɨɠɧɨɫɬɢ) ɢ TСЫОКЭЬ (ɭɝɪɨɡɵ) – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɤɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɩɪɨɟɤɬɚ. SАOT-ɚɧɚɥɢɡ 

ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɧɟɲɧɟɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɵ ɩɪɨɟɤɬɚ. Ɉɧ 

ɩɪɨɜɨɞɢɬɫɹ ɜ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ. 

ɋɨɫɬɚɜɥɹɟɦ ɪɟɡɭɥɶɬɢɪɭɸɳɭɸ ɦɚɬɪɢɰɭ SWOT.  
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Ɍɚɛɥɢɰɚ 20. Ɇɚɬɪɢɰɚ SWOT 
 ɋɢɥɶɧɵɟ ɫɬɨɪɨɧɵ: 

ɋ1. ɐɟɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
ɋ2. ɉɪɨɫɬɨɬɚ. 
ɋ3. ɇɚɞɟɠɧɨɫɬɶ.  
 

ɋɥɚɛɵɟ ɫɬɨɪɨɧɵ: 
ɋɥ1. Ȼɨɥɟɟ ɜɵɫɨɤɚɹ ɰɟɧɚ, ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɤɭɪɟɧɬɚɦɢ. 
ɋɥ2. ȼɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ 
ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ. 
ɋɥ3. ɋɥɨɠɧɨɫɬɢ ɩɪɢ 
ɩɭɫɤɨɧɚɥɚɞɤɟ. 

ȼɨɡɦɨɠɧɨɫɬɢ: 
ȼ1.ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ ɛɨɥɶɲɢɧ-
ɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ 
ɛɥɨɤɨɜ ɮɚɤɟɥɶɧɵɯ ɫɟɩɚɪɚɬɨ-
ɪɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɬɟɤɭɳɢɦ ɫɬɚɧɞɚɪɬɚɦ; 
ȼ2. Ⱦɨɝɨɜɨɪɵ ɫ ɤɪɭɩɧɵɦɢ 
ɞɨɛɵɜɚɸɳɢɦɢ ɤɨɦɩɚɧɢɹɦɢ ɜ 
Ɋɨɫɫɢɢ. 

ȼ1ɋ1ɋ3 – ɧɨɜɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɡɚɤɭɩɚɟɬɫɹ 
ɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ 
ɫɪɨɤ, ɬɨ ɰɟɧɚ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɧɚɞɟɠɧɨɫɬɶ ɭɫɬɚɧɨɜɨɤ 
ɢɝɪɚɸɬ ɨɞɧɭ ɢɡ 
ɪɟɲɚɸɳɢɯ ɪɨɥɟɣ; 
ȼ2ɋ1ɋ3 – ɡɚ ɫɱɟɬ ɪɚɛɨɬɵ 
ɫ ɤɪɭɩɧɵɦɢ ɩɪɟɞɩɪɢɹ-
ɬɢɹɦɢ ɦɨɠɧɨ ɭɥɭɱɲɢɬɶ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɭɫɬɪɨɣɫɬɜɚ. 
 

ȼ2ɋɥ3 – ɫɥɨɠɧɨɫɬɢ ɩɪɢ 
ɩɭɫɤɨɧɚɥɚɞɤɟ ɢɫɤɥɸɱɚɟɬɫɹ 
ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɩɟɪ-
ɫɨɧɚɥɨɦ, ɭɠɟ ɨɫɭɳɟɫɬɜ-
ɥɹɜɲɢɦ ɩɨɞɨɛɧɵɟ 
ɩɪɨɰɟɞɭɪɵ. Ɍɚɤɨɣ ɩɟɪɫɨɧɚɥ 
ɨɛɹɡɚɬɟɥɶɧɨ ɟɫɬɶ ɜ ɥɸɛɨɣ 
ɤɪɭɩɧɨɣ ɮɢɪɦɟ. 

ɍɝɪɨɡɵ: 
ɍ1. ɇɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɞɨɤɚɡɚɬɟɥɶɫɬɜ ɧɚɞɟɠɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ.  
ɍ2. ɇɟɠɟɥɚɧɢɟ ɦɧɨɝɢɯ 
ɤɨɦɩɚɧɢɣ ɧɚ ɢɡɦɟɧɟɧɢɹ. 

ɍ1ɋ1ɋ2ɋ3 – ɧɟɬ 
ɞɨɤɚɡɚɬɟɥɶɫɬɜ ɧɚɞɟɠ-
ɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ ɧɚ ɪɟɚɥɶɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ. 

ɍ2ɋɥ2ɋɥ3 – ɧɟɠɟɥɚɧɢɟ ɤ 
ɢɡɦɟɧɟɧɢɹɦ ɬɟɤɭɳɟɝɨ, 
ɩɪɢɜɵɱɧɨɝɨ ɩɟɪɫɨɧɚɥɭ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɭɝɭɛɥɹɟɬɫɹ 
ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɧɚ 
ɷɬɚɩɟ ɩɭɫɤɨɧɚɥɚɞɤɢ. 

8 ɉɥɚɧɢɪɨɜɚɧɢɟ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ 

8.1 ɋɬɪɭɤɬɭɪɚ ɪɚɛɨɬ ɜ ɪɚɦɤɚɯ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ƚɪɭɩɩɚ ɭɱɚɫɬɧɢɤɨɜ ɫɨɫɬɨɢɬ ɢɡ ɫɬɭɞɟɧɬɚ ɢ ɪɭɤɨɜɨɞɢɬɟɥɹ. Ⱦɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɮɨɪɦɢɪɨɜɚɧ ɪɹɞ ɪɚɛɨɬ, ɧɚɡɧɚɱɟɧɵ 

ɞɨɥɠɧɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɹ ɞɥɹ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɪɚɛɨɬɵ (ɬɚɛɥɢɰɚ 21).  

Ɍɚɛɥɢɰɚ 21. ɉɟɪɟɱɟɧɶ ɷɬɚɩɨɜ, ɪɚɛɨɬ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɟɣ 
 

Ɉɫɧɨɜɧɵɟ 
ɷɬɚɩɵ 

№ 
Ɋɚɛ. 

ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬ Ⱦɨɥɠɧɨɫɬɶ 
ɢɫɩɨɥɧɢɬɟɥɹ 

1 2 3 4 

Ɋɚɡɪɚɛɨɬɤɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɡɚɞɚɧɢɹ 

1. ȼɵɛɨɪ ɧɚɩɪɚɜɥɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɋɬɭɞɟɧɬ 

2. ɋɨɫɬɚɜɥɟɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɡɚɞɚɧɢɹ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 
ɋɬɭɞɟɧɬ 
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Ɍɚɛɥɢɰɚ 21. ɉɟɪɟɱɟɧɶ ɷɬɚɩɨɜ, ɪɚɛɨɬ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɟɣ(ɩɪɨɞɨɥɠɟɧɢɟ) 
1 2 3 4 

Ⱥɧɚɥɢɡ 
ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ 

3. Ʉɚɥɟɧɞɚɪɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɩɨ ɬɟɦɟ ɋɬɭɞɟɧɬ 

4. ɉɨɞɛɨɪ ɢ ɢɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɬɟɦɟ ɋɬɭɞɟɧɬ 

5. Ⱥɧɚɥɢɡ ɨɬɨɛɪɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɋɬɭɞɟɧɬ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ 

Ɋɚɡɪɚɛɨɬɤɚ 
Ⱥɋɍ Ɍɉ  

6. Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɋɬɭɞɟɧɬ 

7.  Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɋɬɭɞɟɧɬ 

8. Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɋɬɭɞɟɧɬ 

9. Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɩɨɬɨɤɨɜ 

ɋɬɭɞɟɧɬ 

10.  ɉɨɞɛɨɪ ɞɚɬɱɢɤɨɜ ɢ ɉɅɄ ɋɬɭɞɟɧɬ  

11.  Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ ɜɧɟɲɧɢɯ 
ɩɪɨɜɨɞɨɤ 

ɋɬɭɞɟɧɬ  

12. Ɋɚɡɪɚɛɨɬɤɚ ɷɤɪɚɧɧɵɯ ɮɨɪɦ ɋɬɭɞɟɧɬ  

13. Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ 
ɫɢɫɬɟɦɵ   

ɋɬɭɞɟɧɬ 

14. ɇɚɩɢɫɚɧɢɟ ɪɚɡɞɟɥɚ «ɮɢɧɚɧɫɨɜɵɣ 
ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ» 

ɋɬɭɞɟɧɬ 

15. ɇɚɩɢɫɚɧɢɟ ɪɚɡɞɟɥɚ «ɫɨɰɢɚɥɶɧɨɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ»  

ɋɬɭɞɟɧɬ 

16. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɫ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɋɬɭɞɟɧɬ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 

Ɉɮɨɪɦɥɟɧɢɟ 
ɨɬɱɟɬɚ 

17. ɋɨɫɬɚɜɥɟɧɢɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɋɬɭɞɟɧɬ 

18. ɉɨɞɝɨɬɨɜɤɚ ɩɪɟɡɟɧɬɚɰɢɢ ɞɢɩɥɨɦɧɨɝɨ 
ɩɪɨɟɤɬɚ 

ɋɬɭɞɟɧɬ 

8.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɤɚɤ ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɤɚɠɞɨɣ ɪɚɛɨɬɵ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ Т – ɨɣ ɪɚɛɨɬɵ ɜ ɤɚɥɟɧɞɚɪɧɵɯ 

ɞɧɹɯ, ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɥɟɧɞɚɪɧɨɫɬɢ.   
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Ⱦɥɹ ɪɚɫɱɟɬɚ ɨɠɢɞɚɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬ tɨɠ 

ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɮɨɪɦɭɥɚ 24: 

5
23 maxmin tt

tɨɠ




 

(24) 

ɝɞɟ  tmin – ɦɢɧɢɦɚɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ Т-ɨɣ ɪɚɛɨɬɵ, ɱɟɥ/ɞɧ.; 

tmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ Т-ɨɣ  ɪɚɛɨɬɵ, ɱɟɥ/ɞɧ. 

ɂɡ ɪɚɫɱɟɬɚ ɨɠɢɞɚɟɦɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ, ɨɩɪɟɞɟɥɢɦ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɪɚɛɨɬɵ ɜ ɪɚɛɨɱɢɯ ɞɧɹɯ Ɍɪ, ɭɱɢɬɵɜɚɸɳɚɹ 

ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɧɟɫɤɨɥɶɤɢɦɢ ɢɫɩɨɥɧɢɬɟɥɹɦɢ (ɮɨɪɦɭɥɚ 

25). 

i

t
T

i ɑ
ɨɠТ

ɪ 
 

(25) 

ɝɞɟ  iTɪ  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɪɚɛɨɬɵ, ɪɚɛ. ɞɧ.;  

itɨɠ  – ɨɠɢɞɚɟɦɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɞɧɨɣ ɪɚɛɨɬɵ, ɱɟɥ.-ɞɧ.  

iɑ  – ɱɢɫɥɟɧɧɨɫɬɶ ɢɫɩɨɥɧɢɬɟɥɟɣ, ɜɵɩɨɥɧɹɸɳɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɞɧɭ ɢ ɬɭ 

ɠɟ ɪɚɛɨɬɭ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɱɟɥ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ Ƚɚɧɬɚ, ɩɟɪɟɜɟɞɟɦ ɞɥɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɝɨ ɢɡ 

ɷɬɚɩɨɜ ɪɚɛɨɬ ɜ ɤɚɥɟɧɞɚɪɧɵɟ ɞɧɢ (ɮɨɪɦɭɥɚ 26). 

ɤɚɥɪɤ kɌT ii   (26) 

ɝɞɟ Ɍɤi– ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ i-ɣ ɪɚɛɨɬɵ ɜ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɹɯ;  

Ɍɪi – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ i-ɣ ɪɚɛɨɬɵ ɜ ɪɚɛɨɱɢɯ ɞɧɹɯ;  

ɤɚɥk – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɥɟɧɞɚɪɧɨɫɬɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɥɟɧɞɚɪɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 27: 

ɩɪɜɵɯɤɚɥ

ɤɚɥ
ɤɚɥ ɌɌɌ

T
k


  

(27) 

ɝɞɟ    ɤɚɥT  – ɤɨɥɢɱɟɫɬɜɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ;  

ɜɵɯɌ  – ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ;  

ɩɪɌ  – ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ. 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɥɟɧɞɚɪɧɨɫɬɢ: Kɤɚɥ = 365/ (365-119) = 1,48. 

Ɋɚɫɱɟɬɵ ɩɨ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 22.  

Ɍɚɛɥɢɰɚ 22. ȼɪɟɦɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɇɚɡɜɚɧɢɟ 

Ɋɚɛɨɬɵ 

Ɍɪɭɞɨёɦɤɨɫɬɶ ɪɚɛɨɬ ɂɫɩɨɥɧɢ
ɬɟɥɢ 

Ⱦɥɢɬɟɥɶ
ɧɨɫɬɶ 

ɪɚɛɨɬ ɜ 
ɪɚɛɨɱɢɯ 

ɞɧɹɯ 

i
Ɍɪ

 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬ ɜ 

ɤɚɥɟɧɞɚɪɧɵɯ 
ɞɧɹɯ 

i
Tɤ  

tmin,  

ɱɟɥ-ɞɧɢ 
tmax, ɱɟɥ-

ɞɧɢ 
ɠТtɨ ,  

ɱɟɥ-ɞɧɢ 
ɋ

ɬɭ
ɞɟ

ɧɬ
 

ɉ
ɪɟ

ɩɨ
ɞɚ

ɜɚ
ɬɟ

ɥɶ
 

ɋ
ɬɭ

ɞɟ
ɧɬ

 

ɉ
ɪɟ

ɩɨ
ɞɚ

ɜɚ
ɬɟ

ɥɶ
 

ɋ
ɬɭ

ɞɟ
ɧɬ

 

ɉ
ɪɟ

ɩɨ
ɞɚ

ɜɚ
ɬɟ

ɥɶ
 

ɋ
ɬɭ

ɞɟ
ɧɬ

 

ɉ
ɪɟ

ɩɨ
ɞɚ

ɜɚ
ɬɟ

ɥɶ
 

Ɉ
ɞɧ

ɨɜ
ɪɟ

ɦɟ
ɧɧ

ɨɟ
 

ɜɵ
ɩɨ

ɥɧ
ɟɧ

ɢɟ
 

ɪɚ
ɛɨ

ɬ 

 

Ɉ
ɞɧ

ɨɜ
ɪɟ

ɦɟ
ɧɧ

ɨɟ
 

ɜɵ
ɩɨ

ɥɧ
ɟɧ

ɢɟ
 

ɪɚ
ɛɨ

ɬ 

1 2 3 4 5 6 7 8 9 10 11 

ȼɵɛɨɪ 
ɧɚɩɪɚɜɥɟɧɢɹ 
ɧɚɭɱɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ 

8 0 12 0 9,6 0   9,6 14,208 

ɋɨɫɬɚɜɥɟɧɢɟ ɢ 
ɭɬɜɟɪɠɞɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɡɚɞɚɧɢɹ 

4 3 7 5 5,2 3,8   4,5 6,66 

Ʉɚɥɟɧɞɚɪɧɨɟ 
ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɪɚɛɨɬ ɩɨ ɬɟɦɟ 

2 0 4 0 2,8 0   2,8 4,144 

ɉɨɞɛɨɪ ɢ 
ɢɡɭɱɟɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɩɨ 
ɬɟɦɟ 

15 0 20 0 17 0   17 25,16 

Ⱥɧɚɥɢɡ 
ɨɬɨɛɪɚɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ 

6 3 12 6 8,4 4,2   7,4 10,952 

Ɉɩɢɫɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨ
ɝɨ ɩɪɨɰɟɫɫɚ 

4 0 6 0 4,8 0   2,8 4,144 

Ɋɚɡɪɚɛɨɬɤɚ 
ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɨɣ ɫɯɟɦɵ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

6 0 12 0 8,4 0   8,4 12,432 
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Ɍɚɛɥɢɰɚ 22. ȼɪɟɦɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ(ɩɪɨɞɨɥɠɟɧɢɟ) 

1 2 3 4 5 6 7 8 9 10 11 

Ɋɚɡɪɚɛɨɬɤɚ 
ɫɬɪɭɤɬɭɪɧɨɣ 
ɫɯɟɦɵ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

3 0 6 0 4,2 0   4,2 6,216 

Ɋɚɡɪɚɛɨɬɤɚ 
ɫɯɟɦɵ 
ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɵɯ ɩɨɬɨɤɨɜ 

2 0 4 0 2,8 0   2,8 4,144 

ɉɨɞɛɨɪ 
ɞɚɬɱɢɤɨɜ ɢ 
ɉɅɄ 

5 0 10 0 7 0   7 10,36 

Ɋɚɡɪɚɛɨɬɤɚ 
ɫɯɟɦɵ 
ɫɨɟɞɢɧɟɧɢɹ 
ɜɧɟɲɧɟɣ 
ɩɪɨɜɨɞɤɢ 

3 0 6 0 4,2 0   4,2 6,216 

Ɋɚɡɪɚɛɨɬɤɚ 
ɷɤɪɚɧɧɵɯ ɮɨɪɦ 4 0 8 0 5,6 0   5,6 8,288 

Ɋɚɡɪɚɛɨɬɤɚ 
ɚɥɝɨɪɢɬɦɚ 
ɭɩɪɚɜɥɟɧɢɹ 
ɫɢɫɬɟɦɵ   

8 0 12 0 9,6 0   9,6 14,208 

ɇɚɩɢɫɚɧɢɟ 
ɪɚɡɞɟɥɚ 
«ɮɢɧɚɧɫɨɜɵɣ 
ɦɟɧɟɞɠɦɟɧɬ, 
ɪɟɫɭɪɫɨɷɮɮɟɤɬ
ɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠ
ɟɧɢɟ» 

4 0 8 0 5,6 0   5,6 8,288 

ɇɚɩɢɫɚɧɢɟ 
ɪɚɡɞɟɥɚ 
«ɫɨɰɢɚɥɶɧɚɹ 
ɨɬɜɟɬɫɬɜɟɧ-
ɧɨɫɬɶ»  

6 0 12 0 8,4 0   8,4 12,432 

ɉɪɨɜɟɪɤɚ 
ɪɚɛɨɬɵ ɫ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ 

6 5 12 9 8,4 6,6   7,5 11,1 
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Ɍɚɛɥɢɰɚ 22. ȼɪɟɦɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ(ɩɪɨɞɨɥɠɟɧɢɟ) 

1 2 3 4 5 6 7 8 9 10 11 

ɋɨɫɬɚɜɥɟɧɢɟ 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ 

12 0 16 0 13,6 0 
  

13,6 20,128 

ɉɨɞɝɨɬɨɜɤɚ 
ɩɪɟɡɟɧɬɚɰɢɢ 
ɞɢɩɥɨɦɧɨɝɨ 
ɩɪɨɟɤɬɚ 

2 0 4 0 2,8 0   

2,8 4,144 

ɂɬɨɝɨ 

10
0 

11
 

17
1 

20
 

12
8,

4 

14
,6

   

123,8 183,224 

8.3 Ɋɚɡɪɚɛɨɬɤɚ ɝɪɚɮɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɉɨ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɵ 22 «ȼɪɟɦɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɜɟɞɟɧɢɹ 

ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ» ɫɨɡɞɚɞɢɦ ɞɢɚɝɪɚɦɦɭ Ƚɚɧɬɚ, ɤɨɬɨɪɚɹ ɫɬɪɨɢɥɚɫɶ ɩɪɢ 

ɦɚɤɫɢɦɚɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɞɧɟɣ ɩɪɢ ɤɚɠɞɨɦ ɩɪɨɰɟɫɫɟ. Ⱦɚɧɧɚɹ ɞɢɚɝɪɚɦɦɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 23. ɋɢɧɢɣ ɰɜɟɬ – ɫɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɚ ɢ 

ɩɪɟɩɨɞɚɜɚɬɟɥɹ, ɠɟɥɬɵɣ – ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɚ. 
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Ɍɚɛɥɢɰɚ 23. Ⱦɢɚɝɪɚɦɦɚ Ƚɚɧɬɚ  

 
 
ɇɚɡɜɚɧɢɟ ɪɚɛɨɬɵ 

Ⱦɟɤ. əɧɜ. Ɏɟɜ. Ɇɚɪɬ Ⱥɩɪ. Ɇɚɣ ɂɸɧɶ 

1-
15

 

16
-3

0 

1-
15

 

16
-3

0 

1-
15

 

16
-3

0 

1-
15

 

16
-3

0 

1-
15

 

16
-3

0 

1-
15

 

16
-3

0 

1-
15

 

16
-3

0 

ȼɵɛɨɪ 
ɧɚɩɪɚɜɥɟɧɢɹ 
ɧɚɭɱɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ 

              

ɋɨɫɬɚɜɥɟɧɢɟ ɢ 
ɭɬɜɟɪɠɞɟɧɢɟ ɌɁ 

 

             

Ʉɚɥɟɧɞɚɪɧɨɟ 
ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɪɚɛɨɬ ɩɨ ɬɟɦɟ 

              

ɉɨɞɛɨɪ ɢ 
ɢɡɭɱɟɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɩɨ 
ɬɟɦɟ 

              

Ⱥɧɚɥɢɡ 
ɨɬɨɛɪɚɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ 

              

Ɉɩɢɫɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ 

    
 

         

Ɋɚɡɪɚɛɨɬɤɚ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɫɯɟɦɵ 

    
 

         

Ɋɚɡɪɚɛɨɬɤɚ 
ɫɬɪɭɤɬɭɪɧɨɣ 
ɫɯɟɦɵ 

              

Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɩɨɬɨɤɨɜ 

              

ȼɵɛɨɪ ɞɚɬɱɢɤɨɜ ɢ 
ɉɅɄ 

              

Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ 
ɜɧɟɲɧɢɯ ɩɪɨɜɨɞɨɤ 

      
 

       

Ɋɚɡɪɚɛɨɬɤɚ 
ɷɤɪɚɧɧɵɯ ɮɨɪɦ 

      
 

       

Ɋɚɡɪɚɛɨɬɤɚ 
ɚɥɝɨɪɢɬɦɨɜ 
ɭɩɪɚɜɥɟɧɢɹ 

              

Ɋɚɡɞɟɥ 
«Ɏɢɧɚɧɫɨɜɵɣ 
ɦɟɧɟɞɠɦɟɧɬ» 

              

Ɋɚɡɞɟɥ 
«ɋɨɰɢɚɥɶɧɚɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» 

        
 

     

ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɫ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ 

          
 

   

ɋɨɫɬɚɜɥɟɧɢɟ 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ 

              

ɉɨɞɝɨɬɨɜɤɚ 
ɩɪɟɡɟɧɬɚɰɢɢ 
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8.4 Ȼɸɞɠɟɬ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɇɌɂ) 

Ȼɸɞɠɟɬ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɨɫɧɨɜɚɧ ɧɚ 

ɞɨɫɬɨɜɟɪɧɨɦ ɨɬɨɛɪɚɠɟɧɢɢ ɜɫɟɯ ɜɢɞɨɜ ɪɚɫɯɨɞɨɜ, ɫɜɹɡɚɧɧɵɯ ɜɵɩɨɥɧɟɧɢɟɦ 

ɩɪɨɟɤɬɚ. ȼ ɩɪɨɰɟɫɫɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɸɞɠɟɬɚ ɇɌɂ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 

ɝɪɭɩɩɢɪɨɜɤɚ ɡɚɬɪɚɬ ɩɨ ɫɬɚɬɶɹɦ: 

– ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɇɌɂ; 

– ɡɚɬɪɚɬɵ ɧɚ ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɧɚɭɱɧɵɯ ɪɚɛɨɬ; 

– ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ; 

– ɨɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ (ɫɬɪɚɯɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ). 

8.4.1 Ɋɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ ɇɌɂ 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɨɣ 28: 





m

i
ɯТiɌ Nk

1
ɪɚɫɦ ɐ)1(Ɂ ,                                 (28) 

ɝɞɟ m – ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ; 

Nɪɚɫɯi – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ i-ɝɨ ɜɢɞɚ, ɩɥɚɧɢɪɭɟɦɵɯ ɤ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɲɬ., ɤɝ, ɦ, ɦ2 ɢ ɬ.ɞ.); 

ɐi – ɰɟɧɚ ɩɪɢɨɛɪɟɬɟɧɢɹ ɟɞɢɧɢɰɵ i-ɝɨ ɜɢɞɚ ɩɨɬɪɟɛɥɹɟɦɵɯ ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ; 

kɌ– ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɪɚɧɫɩɨɪɬɧɨ-ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɝɨ ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ 

ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ: ɧɨɭɬɛɭɤ, ɤɚɧɰɟɥɹɪɫɤɢɟ ɬɨɜɚɪɵ, ɩɟɱɚɬɧɚɹ ɛɭɦɚɝɚ, 

ɩɪɢɧɬɟɪ (ɬɚɛɥɢɰɚ 24).  

  



89 

 

Ɍɚɛɥɢɰɚ 24. Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ʉɨɥ-ɜɨ 

ɐɟɧɚ 
(ɪɭɛ.) 

ɇɨɭɬɛɭɤ ɲɬ. 1 48000 

Ʉɚɧɰɟɥɹɪɫɤɢɟ ɬɨɜɚɪɵ 

(ɧɚɛɨɪ) 
ɲɬ. 1 300 

ɉɚɱɤɚ ɩɟɱɚɬɧɨɣ 

ɛɭɦɚɝɢ 
ɲɬ. 1 400 

ɉɪɢɧɬɟɪ ɲɬ. 1 3000 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ 

ɦɨɧɢɬɨɪ 
ɲɬ. 1 9000 

ɂɬɨɝɨ (ɪɭɛ.) 60700 

 

8.4.2 Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 

ɋɬɚɬɶɹ ɜɤɥɸɱɚɟɬ ɨɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɛɨɬɧɢɤɨɜ, 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɯ ɜɵɩɨɥɧɟɧɢɟɦ ɇɌɂ, (ɜɤɥɸɱɚɹ ɩɪɟɦɢɢ, ɞɨɩɥɚɬɵ) ɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ (ɮɨɪɦɭɥɚ 29): 

ɞɨɩɨɫɧɡɩ ɁɁ Ɂ ,   (29)              

ɝɞɟ   Ɂɨɫɧ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ; 

Ɂɞɨɩ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ (12-20 % ɨɬ Ɂɨɫɧ). 

ɋɪɟɞɧɟɞɧɟɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 30: 

ɞ

ɦ
ɞɧ

ɆɁɁ
F


 ,      (30) 

ɝɞɟ   Ɂɦ – ɦɟɫɹɱɧɵɣ ɞɨɥɠɧɨɫɬɧɨɣ ɨɤɥɚɞ ɪɚɛɨɬɧɢɤɚ, ɪɭɛ.; 

Ɇ – ɤɨɥɢɱɟɫɬɜɨ ɦɟɫɹɰɟɜ ɪɚɛɨɬɵ ɛɟɡ ɨɬɩɭɫɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ:  

 ɩɪɢ ɨɬɩɭɫɤɟ ɜ 24 ɪɚɛ. ɞɧɹ Ɇ =11,2 ɦɟɫɹɰɚ, 5-ɞɧɟɜɧɚɹ ɧɟɞɟɥɹ;  

 ɩɪɢ ɨɬɩɭɫɤɟ ɜ 48 ɪɚɛ. ɞɧɟɣ Ɇ=10,4 ɦɟɫɹɰɚ, 6-ɞɧɟɜɧɚɹ ɧɟɞɟɥɹ; 

 ɩɪɢ ɨɬɩɭɫɤɟ ɜ 72 ɪɚɛ. ɞɧɟɣ Ɇ=9,6.  

Fɞ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɧɚɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɪɚɛ. ɞɧ. (ɬɚɛɥɢɰɚ 25). 
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Ɍɚɛɥɢɰɚ 25. Ȼɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 

ɉɨɤɚɡɚɬɟɥɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ Ɋɭɤɨɜɨɞɢɬɟɥɶ ɋɬɭɞɟɧɬ  
Ʉɚɥɟɧɞɚɪɧɨɟ ɱɢɫɥɨ ɞɧɟɣ 365 365 

Ʉɨɥɢɱɟɫɬɜɨ ɧɟɪɚɛɨɱɢɯ ɞɧɟɣ 
- ɜɵɯɨɞɧɵɟ ɞɧɢ 
- ɩɪɚɡɞɧɢɱɧɵɟ ɞɧɢ 

118 118 

ɉɨɬɟɪɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 
- ɨɬɩɭɫɤ 
- ɧɟɜɵɯɨɞɵ ɩɨ ɛɨɥɟɡɧɢ 

45 72 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 202 175 

Ɇɟɫɹɱɧɵɣ ɞɨɥɠɧɨɫɬɧɨɣ ɨɤɥɚɞ ɪɚɛɨɬɧɢɤɚ (ɮɨɪɦɭɥɚ 31): 

ɪɞɩɪɬɫɦ )1(ɁɁ kkk  ,     (31) 

ɝɞɟ   Ɂɬɫ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɨ ɬɚɪɢɮɧɨɣ ɫɬɚɜɤɟ, ɪɭɛ.; 

kɩɪ – ɩɪɟɦɢɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 0,3 (ɬ.ɟ. 30% ɨɬ Ɂɬɫ); 

kɞ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɩɥɚɬ ɢ ɧɚɞɛɚɜɨɤ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 0,2 – 0,5 (ɜ 

ɇɂɂ ɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ – ɡɚ ɪɚɫɲɢɪɟɧɢɟ ɫɮɟɪ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɡɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɦɚɫɬɟɪɫɬɜɨ, ɡɚ ɜɪɟɞɧɵɟ ɭɫɥɨɜɢɹ: 15-20% 

ɨɬ Ɂɬɫ); 

kɪ – ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1,3 (ɞɥɹ Ɍɨɦɫɤɚ). 

Ɋɚɫɱёɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 26. 

Ɍɚɛɥɢɰɚ 26. Ɋɚɫɱɟɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɂɫɩɨɥɧɢɬɟɥɢ Ɂɬɫ, ɪɭɛ.  kp Ɂɦ, ɪɭɛ. Ɂɞɧ, ɪɭɛ. Ɍɪ,ɪɚɛ. ɞɧ. Ɂɨɫɧ,ɪɭɛ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ 23000 1,3 47840 2652 22 58344 
ɋɬɭɞɟɧɬ  1692 1,3 2200 131 183 23973 
 

8.4.3 Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɜɤɥɸɱɚɟɬ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɡɚ ɧɟ 

ɨɬɪɚɛɨɬɚɧɧɨɟ ɪɚɛɨɱɟɟ ɜɪɟɦɹ, ɧɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɞɟɣɫɬɜɭɸɳɢɦ 

ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɟɞɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 32: 

,ɁɁ ɨɫɧɞɨɩɞɨɩ  k  (32) 
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ɝɞɟ:  kɞɨɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ (ɧɚ ɫɬɚɞɢɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,12 – 0,15). 

kɞɨɩ ɪɚɜɟɧ 0,12. Ɋɟɡɭɥɶɬɚɬɵ ɩɨ ɪɚɫɱɟɬɚɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 27. 

Ɍɚɛɥɢɰɚ 27. Ɂɚɬɪɚɬɵ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

ɂɫɩɨɥɧɢɬɟɥɢ 
 

Ɉɫɧɨɜɧɚɹ 
ɡɚɪɩɥɚɬɚ ( ɪɭɛ.) 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 
(kɞɨɩ) 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ 
ɡɚɪɩɥɚɬɚ ( ɪɭɛ.) 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 58344 0,12 7001,28 

ɋɬɭɞɟɧɬ  23983 0,12 2877,96 

ɂɬɨɝɨ: 9879,24 

8.4.4 Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ (ɫɬɪɚɯɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ) 

ȼɟɥɢɱɢɧɚ ɨɬɱɢɫɥɟɧɢɣ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ 

ɢɡ ɮɨɪɦɭɥɵ 33:  

)ɁɁ( ɞɨɩɨɫɧɜɧɟɛɜɧɟɛ  kɁ ,     (33) 

ɝɞɟ kɜɧɟɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɭɩɥɚɬɭ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 

(ɩɟɧɫɢɨɧɧɵɣ ɮɨɧɞ, ɮɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɢ ɩɪ.).  

ɇɚ 2017 ɝ. ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ 24.07.2009 №212-

ɎɁ ɭɫɬɚɧɨɜɥɟɧ ɪɚɡɦɟɪ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɪɚɜɧɵɣ 30%. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɭɧɤɬɚ 

1 ɫɬ.58 ɡɚɤɨɧɚ №212-ɎɁ ɞɥɹ ɭɱɪɟɠɞɟɧɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ 

ɢ ɧɚɭɱɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ 2017 ɝɨɞɭ ɩɨɧɢɠɟɧɧɚɹ ɫɬɚɜɤɚ – 27,1%.  

Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 28. 

Ɍɚɛɥɢɰɚ 28. Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 

ɂɫɩɨɥɧɢɬɟɥɶ Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ, ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ, ɪɭɛ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ 58344 7001,28 
ɋɬɭɞɟɧɬ 23983 2877,96 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɱɢɫɥɟɧɢɣ 
ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 

30% 

ɂɬɨɝɨ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ 19603,59 

ɋɬɭɞɟɧɬ 8058,29 
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8.4.5 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɩɪɨɟɤɬɚ 

Ɋɚɫɫɱɢɬɚɧɧɚɹ ɜɟɥɢɱɢɧɚ ɡɚɬɪɚɬ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɵ 

ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɩɪɨɟɤɬɚ. Ɉɩɪɟɞɟɥɟɧɢɟ 

ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɧɚ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɩɪɨɟɤɬ ɩɨ ɤɚɠɞɨɦɭ ɜɚɪɢɚɧɬɭ 

ɢɫɩɨɥɧɟɧɢɹ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 29. 

Ɍɚɛɥɢɰɚ 29. Ɋɚɫɱɟɬ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɇɌɂ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɚɬɶɢ 
ɋɭɦɦɚ, ɪɭɛ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɋɬɭɞɟɧɬ 
1. Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɇɌɂ 0 60700 

2. Ɂɚɬɪɚɬɵ ɩɨ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ 
ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 58344 23983 

3. Ɂɚɬɪɚɬɵ ɩɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ 
ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 7001,28 2877,96 

4. Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 19603,59 8058,29 

Ȼɸɞɠɟɬ ɡɚɬɪɚɬ ɇɌɂ 84948,87 95619,25 

 

8.4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɧɨɣ, ɮɢɧɚɧɫɨɜɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɏɢɧɚɧɫɨɜɵɟ ɪɟɫɭɪɫɵ, ɡɚɬɪɚɱɟɧɧɵɟ ɧɚ ɞɚɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ, ɫɨɫɬɚɜɥɹɸɬ 

180568,12 ɪɭɛɥɟɣ. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟɛɨɥɶɲɢɦ, 

ɭɝɪɨɡɵ, ɨɩɢɫɚɧɧɵɟ ɜ SWOT-ɚɧɚɥɢɡɟ, ɧɟ ɹɜɥɹɸɬɫɹ ɤɪɢɬɢɱɟɫɤɢɦɢ, ɢ ɧɟ 

ɞɨɥɠɧɵ ɩɨɜɥɢɹɬɶ ɧɚ ɭɫɩɟɲɧɨɫɬɶ ɜɵɯɨɞɚ ɪɚɡɪɚɛɨɬɤɢ ɧɚ ɪɵɧɨɤ. Ʉ ɬɨɦɭ ɠɟ, 

ɨɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɣ ɢɦɟɸɬ ɫɬɨɢɦɨɫɬɶ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɢ ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ. Ɂɧɚɹ ɷɬɨ, ɩɪɨɟɤɬ ɛɵɥ ɡɚɞɭɦɚɧ ɫ 

ɭɩɨɪɨɦ ɢɦɟɧɧɨ ɧɚ ɷɬɢ ɩɨɤɚɡɚɬɟɥɢ. ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɩɪɨɟɤɬɟ, ɩɨ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɞɚɧɧɵɦ, ɨɛɚ ɩɚɪɚɦɟɬɪɚ ɧɚɯɨɞɹɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ, ɱɬɨ 

ɞɨɥɠɧɨ ɡɚɢɧɬɟɪɟɫɨɜɚɬɶ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɪɨɟɤɬ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɬɚɞɢɢ ɞɨɪɚɛɨɬɤɢ 

ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɫɢɫɬɟɦɵ, ɡɚ 

ɤɨɬɨɪɵɦ ɩɨɫɥɟɞɭɟɬ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. 
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Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɪɚɡɪɚɛɨɬɚɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɮɚɤɟɥɶɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɧɨɣ 

ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɩɨɞɨɛɪɚɧɨ ɫɨɜɪɟɦɟɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɢ ɫɩɨɫɨɛɧɨ 

ɪɚɛɨɬɚɬɶ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɮɚɤɟɥɶɧɨɝɨ 

ɫɟɩɚɪɚɬɨɪɚ, ɚ ɢɦɟɧɧɨ ɩɨɥɟɜɵɟ ɞɚɬɱɢɤɢ ɢ ɤɨɧɬɪɨɥɥɟɪ Siemens SIMATIC S7-

1500. Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɫɨɜɪɟɦɟɧɧɚɹ SCADA-ɫɢɫɬɟɦɚ TIA Portal V12 WinCC. 

ȼɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɪɚɫɫɦɨɬɪɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɪɚɛɨɬɵ ɮɚɤɟɥɶɧɨɝɨ ɫɟɩɚɪɚɬɨɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɚ ɨɬ 

ɤɚɩɟɥɶɧɨɣ ɠɢɞɤɨɫɬɢ. Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɨɞɨɛɪɚɧ 

ɱɚɫɬɨɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɪɚɡɪɚɛɨɬɚɧɵ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɢ ɫɬɪɭɤɬɭɪɧɚɹ 

ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɮɚɤɟɥɶɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ 

ɤɨɬɨɪɵɯ ɩɨɞɨɛɪɚɧɨ ɩɪɚɜɢɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ȼɵɥɚ ɩɨɫɬɪɨɟɧɚ ɫɯɟɦɚ 

ɜɧɟɲɧɢɯ ɩɪɨɜɨɞɨɤ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɱɟɬɤɨ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɫɢɫɬɟɦɟ ɩɟɪɟɞɚɱɢ 

ɫɢɝɧɚɥɨɜ ɨɩɟɪɚɬɨɪɭ Ⱥɋɍ ɧɚ ɳɢɬ ɄɂɉɢȺ, ɤɨɬɨɪɵɣ ɜ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ, ɫɦɨɠɟɬ ɥɟɝɤɨ ɢɯ ɭɫɬɪɚɧɢɬɶ. ȼ ɡɚɤɥɸɱɟɧɢɢ 

ɪɚɡɪɚɛɨɬɚɧɚ ɦɧɟɦɨɫɯɟɦɚ ɢ ɞɟɪɟɜɨ ɷɤɪɚɧɧɵɯ ɮɨɪɦ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 

ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɢ ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ, ɚ ɢɦɟɧɧɨ 

ɮɚɤɟɥɶɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɟ. 
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ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 

1. Ƚɪɨɦɚɤɨɜ ȿ. ɂ., ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ. 

Ʉɭɪɫɨɜɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ: Ɍɨɦɫɤɢɣ 

ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ. — Ɍɨɦɫɤ, 2009. 

2. Ȼɟɤɢɪɨɜ Ɍ.Ɇ, Ʌɚɧɱɚɤɨɜ Ƚ.Ⱥ. Ɍɟɯɧɨɥɨɝɢɹ ɨɛɪɚɛɨɬɤɢ ɝɚɡɚ ɢ 

ɤɨɧɞɟɧɫɚɬɚ: ɈɈɈ "ɇɟɞɪɚ-Ȼɢɡɧɟɫɰɟɧɬɪ" 1999 - 596 ɫ. 

3. Ⱦɠɟɫɫɢ Ɋɚɫɫɟɥ, Ɋɨɧɚɥɶɞ Ʉɨɧ. ɍɫɬɚɧɨɜɤɚ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 

ɝɚɡɚ. –Ɇɨɫɤɜɚ, 2013. 166ɫ 

4. Ⱥ. Ⱥ. Ʉɨɪɲɚɤ, Ⱥ. Ɇ. ɒɚɦɦɚɡɨɜ. Ɉɫɧɨɜɵ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɞɟɥɚ. 

Ⱦɢɡɚɣɧɉɨɥɢɝɪɚɮɋɟɪɜɢɫ  ɍɮɚ, 2005 

5. ȽɈɋɌ 21.408-2013. ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2014. – 38 ɫ 

6. ȽɈɋɌ 24.104-85. ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 

ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ. - Ɇɨɫɤɜɚ: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1985. 18 ɫ. 

7. ANSI/ISA-5.1-2009. Instrumentation Symbolsand Identification, 

ISA,2009 

8. ȽɈɋɌ 21.208-2013 ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɋɉȾɋ). Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɩɪɢɛɨɪɨɜ ɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ ɫɯɟɦɚɯ. 

9. Siemens SIMATIC S7–1500. ɉɪɚɤɬɢɱɟɫɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ. 

Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. URL: https://www.siemens-pro.ru/components/s7-

300.htm 

10. Modicon Quantum | Schneider Electric – Ɋɨɫɫɢɹ Дɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫЖ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: СЭЭp://ааа.ЬМСЧОТНОЫ-electric.ru/ru/product-range/538- 

modicon-qЮКЧЭЮЦ/, ɫɜɨɛɨɞɧɵɣ. 



95 

 

11. ɆȿɌɊȺɇ 150–ɋG. ɉɪɚɤɬɢɱɟɫɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɢ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ].URL: http://teplomehanika.ru/metran150

.htm 

12. RШЬОЦШЮЧЭ 3051 Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www2.emersonprocess.com/ruru/brands/rosemount/pressure/pressure-

transmitters/3051-pЫОЬЬЮЫОЭЫКЧЬЦТЭЭОЫЬ/pКРОЬ/ТЧНОб.КЬpб,ɫɜɨɛɨɞɧɵɣ. 

13. RR TW2000. ɉɪɚɤɬɢɱɟɫɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ. Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. 

URL:: http://rusautomation.ru/beskontaktnie-datchiki-temperatury 

14. Omron ES1C. ɉɪɚɤɬɢɱɟɫɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ. Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. 

URL:: http://www.sensoren.ru/beskontaktnii_datchik_temperaturi_omron_es1c.ht

ml 

15. Rossenmount 3300. ɉɪɚɤɬɢɱɟɫɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ. Дɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫЖ. URL: http://www2.emersonprocess.com/ru – ru/brands/rosemount/level 

/guided-wave-radar/3300-series/pages/index.aspx 

16. Ɉȼȿɇ ɉȾɍ ɂ. Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. http://www.indelta.ru/kip/ 

datchiki-urovnya/oven-du/poplavkovye-datchiki-urovnya-s-analogovym-

vyhodnym-signalom-4-20-ma-pdu-i~mvozzu.html 

17.ɇɚɫɨɫɵ ɧɟɮɬɹɧɵɟ ɤɨɧɫɨɥɶɧɵɟ ɬɢɩɚ ɏɆ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. 

http://www.pumps-seals.ru/main/pumps_marks/view/PMID__42 

18.ɇɚɫɨɫɵ ɧɟɮɬɹɧɵɟ ɤɨɧɫɨɥɶɧɵɟ ɬɢɩɚ ɄɆ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. 

http://www.uugm.ru/node/106#03, ɫɜɨɛɨɞɧɵɣ. 

19.Ⱥɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɫɟɪɢɢ ȺɂɊ Дɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫЖ. http://electronpo.ru/production 

20.Ⱥɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ Siemens ɫɟɪɢɢ 1LA7 Дɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫЖ. http://tehprivod.ru/katalog/elektrodvigateli/elektrodvigateli-siemens/ 

elektrodvigateli-siemens-tipa-1la7.html 

21.ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɱɚɫɬɨɬɵ ɩɪɨɢɡɜɨɞɫɬɜɚ Siemens ɫɟɪɢɢ Micromaster 

420 Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. http:// http://www.com-

sol.ru/drive/catalogs/si/2_micromaster_420.pdf 



96 

 

22.ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɱɚɫɬɨɬɵ ɩɪɨɢɡɜɨɞɫɬɜɚ HYUNDAI ɫɟɪɢɢ N700E-

110HF Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. http:// http:// http://xn--80aqahnfuib9b.xn--

p1ai/n700e_110hf.html 

23. ɄȼȼȽ. Ɉɩɢɫɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Дɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫЖ. URL: https://cable.ru/cable/group-kvvg.php 

24. Ʉɨɦɢɫɫɚɪɱɢɤ ȼ.Ɏ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. Ɍɜɟɪɶ 2001. – 247 ɫ. 

25. ȽɈɋɌ 21.408-93 ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ Ɇ.: ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 

1995.– 44ɫ. 

26. ȽɈɋɌ 19.701-90. ɋɯɟɦɵ ɚɥɝɨɪɢɬɦɨɜ, ɩɪɨɝɪɚɦɦ, ɞɚɧɧɵɯ ɢ ɫɢɫɬɟɦ. 

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɢ ɩɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ. - Ɇɨɫɤɜɚ: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 

1990. 21 ɫ. 

27. Ʉɨɦɹɝɢɧ Ⱥ. Ɏ., Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ 

Ⱥɋɍ Ɍɉ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ. Ʌɟɧɢɧɝɪɚɞ, 1983. – 376 ɫ. 

28. Ʉɨɡɥɨɜɚ Ⱥ.Ʉ.,ɑɟɪɬɨɜɫɤɢɯ Ɋ.Ⱥ.,ɑɟɯɨɧɢɧ ȿ.Ɇ.,ɑɭɝɭɧɨɜɚ Ɍ.Ʌ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ. ɍɱɟɛɧɨ 

ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ, 2004 

29. Totally Integrated Automation Portal [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:https://www.siemens.com/global/en/home/products/automation/industrys

oftware/automation-software/tia-portal.html, ɫɜɨɛɨɞɧɵɣ. 

30. ȽɈɋɌ 12.0.003-74 «Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɮɚɤɬɨɪɵ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ» 

31.ɋɚɧɉɢɇ 2.2.4.3359-16. ɋɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 

ɤ ɮɢɡɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. 

32. ɋɚɧɉɢɇ 2.2.1/2.1.1.1278–03. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɟɫɬɟɫɬɜɟɧɧɨɦɭ, ɢɫɤɭɫɫɬɜɟɧɧɨɦɭ ɢ ɫɨɜɦɟɳёɧɧɨɦɭ ɨɫɜɟɳɟɧɢɸ ɠɢɥɵɯ ɢ 

ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ. Ɇ.: Ɇɢɧɡɞɪɚɜ Ɋɨɫɫɢɢ, 2003.  

33. ɋɉ 52.13330.2011 ɋɜɨɞ ɩɪɚɜɢɥ. ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ 

ɨɫɜɟɳɟɧɢɟ.  



97 

 

34. ɋɇ 2.2.4/2.1.8.562 – 96. ɒɭɦ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɜ ɩɨɦɟɳɟɧɢɹɯ 

ɠɢɥɵɯ, ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɫɬɪɨɣɤɢ.  

35. ɋɚɧɉɢɇ 2.2.2/2.4.1340-03. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɩɟɪɫɨɧɚɥɶɧɵɦ ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɦɚɲɢɧɚɦ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ.  

36. Ȼɟɥɨɜ ɋ.ȼ. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɡɚɳɢɬɚ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: ɭɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. – Ɇ.: ɂɡɞ–ɜɨ ɘɪɚɣɬ, 2013. – 671ɫ. 

37. ȽɈɋɌ 12.1.038-82. ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ. ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ 

ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɢ ɬɨɤɨɜ.  

38. ȽɈɋɌ 12.1.004–91 ɋɋȻɌ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ.  

39. ȽɈɋɌ 12.2.032-78. Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɫɢɞɹ. 

Ɉɛɳɢɟ ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ.  

40. Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 30.12.2001 N 197–ɎɁ. 

41. ȽɈɋɌ 14254-96(ɆɗɄ 529-89). ɋɬɟɩɟɧɢ ɡɚɳɢɬɵ, ɨɛɟɫɩɟɱɢɜɚɟɦɵɟ 

ɨɛɨɥɨɱɤɚɦɢ. - Ɇɨɫɤɜɚ: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1996. 

42. Ɉɫɧɨɜɵ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɫɬɨɢɦɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ: ɍɱɟɛɧɨɟ 

ɩɨɫɨɛɢɟ/ɉɨɞ ɪɟɞ. Ɇ.Ƚ. Ʉɚɪɩɭɧɢɧɚ ɢ Ȼ.ɂ. Ɇɚɣɞɚɧɱɢɤɚ. - Ɇ.: ɗɧɟɪɝɢɹ, 1980.  

175ɫ. 

43. ɋɤɜɨɪɰɨɜ ɘ.ȼ. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ ɜ 

ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – Ɇ.: ȼɵɫɲɚɹ ɲɤɨɥɚ, 2006.  

399 ɫ. 
  



LE

105

LE

106

PE

107

PE

103

PE

100

TE

101

PE

111

PE

108

TE

109

M

M

M

M

ǍцǿǫǵǰǶ

ИǲцǵǹǶǶǰǵǽǹǻǫ

ǜǶǳǭц(ǫǭ)

ǜǶǳǭ

H,HH

L

H,HH

H

L

H,HH

H

L

5 4 3 1 2 9 10 11 12 13

6 7 8

ǗǰǯǭǰǯǰǭцА.ǜ.
ǎǻǹǷǫǵǹǭцǐ.И.

ǘИцǝǚǞцǜǞǗ
ǎǻǾǺǺǫц8ǝ31

1 10

ǟǾǸǵȁǳǹǸǫǶȇǸǫяцǼȀǰǷǫ
ǫǭǽǹǷǫǽǳǲǫȁǳǳ

ǟЮǛА.425280.009

ǟЮǛА.425280.009

ǚǻǳǶǹǱǰǸǳǰцАц(ǸǫȂǫǶǹ)



ǚǹцǷǰǼǽ
Ǿ

ǣ
ǵǫǿ

ǾǺǻǫǭǶǰǸǳя

S
C

A
D

A
ИǲǷǰǻǰǸǳǰ

ǜǳǮǸǫǶǳǲǫȁǳя
ǼǹǼǽ

ǹяǸǳя

ǚǻǰǯǾǺǻǰǯǳǽ
ǰǶȇǸǫя

ǼǳǮǸǫǶǳǲǫȁǳя

А
ǭǫǻǳǴǸǫя

ǼǳǮǸǫǶǳǲǫȁǳя

ǞǺǻǫǭǶǰǸǳǰ

P
T

1
0
0

T
T

1
0
1

H
S
Y

1
0
2

P
T

1
0
3

H
N
S
A

1
0
4

L
T

1
0
5

L
T

1
0
6

P
T

1
0
7

P
T

1
0
8

T
T

1
0
9

H
S
Y

1
1
0

P
T

1
1
1

H
N
S
A

1
1
2

L
C

1
0
6

L
C

1
0
6

ǏǫǭǶǰǸǳǰцǭцǶǳǸǳǳ
ǾǺǶǹǽǸǰǸǳяцǸǫǼǹǼǫ,цǚǫ
ǝǰǷǺǰǻǫǽǾǻǫцǹǬǷǹǽǵǳ
ǼǽǫǽǹǻǫцǸǫǼǹǼǫ,ц° ǜ

ǢǫǼǽǹǽǫцǭǻǫщǰǸǳя
ǸǫǼǹǼǫ,цǹǬ/ǷǳǸ

ǏǫǭǶǰǸǳǰцǱǳǯǵǹǼǽǳ
ǺǹǼǶǰцǸǫǼǹǼǫ,цǚǫ

ǜǹǼǽǹяǸǳǰцǲǫǯǭǳǱǵǳ
ǸǫǼǹǼǫ
ǞǻǹǭǰǸȇцǵǹǸǯǰǸǼǫǽǫ
ǭцǼǰǺǫǻǫǽǹǻǰ,цǷ
ǞǻǹǭǰǸȇцǵǹǸǯǰǸǼǫǽǫ
ǭцǼǰǺǫǻǫǽǹǻǰ,цǷ
ǏǫǭǶǰǸǳǰ
ǭцǼǰǺǫǻǫǽǹǻǰ,цǚǫ
ǏǫǭǶǰǸǳǰцǭцǶǳǸǳǳ
ǾǺǶǹǽǸǰǸǳяцǸǫǼǹǼǫ(p),цǚǫ
ǝǰǷǺǰǻǫǽǾǻǫцǹǬǷǹǽǵǳ
ǼǽǫǽǹǻǫцǸǫǼǹǼǫ(p),ц° ǜ

ǢǫǼǽǹǽǫцǭǻǫщǰǸǳя
ǸǫǼǹǼǫ (p),цǹǬ/ǷǳǸ
ǏǫǭǶǰǸǳǰцǱǳǯǵǹǼǽǳ
ǺǹǼǶǰцǸǫǼǹǼǫ(p),цǚǫ

ǜǹǼǽǹяǸǳǰцǲǫǯǭǳǱǵǳ
ǸǫǼǹǼǫ(p)

1
2

3
4

5
6

7
8

9
10

11
12

13

ǙǼǸǹǭǸǹǴцǸǫǼǹǼ
ǜǰǺǫǻǫǽ

ǹǻ
ǛǰǲǰǻǭǸȆǴцǸǫǼǹǼ

HL

HL

H
,H
H

H
,H
H

H
,H
H

LǗ
ǰǯǭǰǯǰǭцА

.ǜ.
ǎǻǹǷǫǵǹǭцǐ.И.

ǘИцǝǚǞцǜǞǗ
ǎǻǾǺǺǫц8ǝ31

2
10

ǟ
ǾǸǵȁǳǹǸǫǶȇǸǫяцǼȀǰǷǫ

ǫǭǽ
ǹǷǫǽ

ǳǲǫȁǳǳ

ǟ
Ю
ǛА

.425280.009

ǟ
Ю
ǛА

.4
25

28
0.
00

9

ǚǻǳǶǹǱ
ǰǸǳǰцА

ц(ǹǵǹǸȂǫǸǳǰ)



LT

105

LT

106

PT

107

PT

103

PT

100

TT

101

PT

111

PT

108

TT

109

M

M

M

M

ǍцǿаǵǰǶИǲцǵǹǶǶǰǵǽǹǻа

ǜǶǳвц(ав)

ǜǶǳв

ANSI

LICA

106

LICA

106

H,HH

L

H,HH

H

L

H,HH

H

L

Ǘǰǯвǰǯǰвцǋ.ǜ.
ǎǻǹǷаǵǹвцЕ.И.

ǘИцǝǚǞцǜǞǗ
ǎǻǾǺǺац8ǝ31

3 10

ǟǾǸǵȁǳǹǸаǶьǸаяцǼȀǰǷа
авǽǹǷаǽǳǲаȁǳǳц(ANSI)

ǟЮǛǋ.425280.009

ǟЮǛǋ.425280.009 ǚǻǳǶǹǱǰǸǳǰцǌ



ǚǻǳǶǹǱǰǸǳǰц(ǸǫȂǫǶǹ)
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Аǭаǻǳя
ǚǰǻǰǮǻǰǭцǹǼǸǹǭǸǹǮǹ

ǸаǼǹǼа

2

2

Аǭаǻǳя
ǘǰǼǹǹǽǭ.ǯаǭǶǰǸǳя

2

ǒаǺǾǼǵцǻǰǲǰǻǭǸǹǮǹ
ǸаǼǹǼа

1

ǚǻǰǯǾǺǻǰǱǯǰǸǳǰцǹ
ǸаǮǻǰǭǰцǻǰǲǰǻǭ.ǸаǼǹǼа

Аǭаǻǳя
ǚǰǻǰǮǻǰǭ

ǻǰǲǰǻǭ.цǸаǼǹǼа

Аǭаǻǳя
ǘǰǼǹǹǽǭ.ǯаǭǶǰǸǳя

1

ǘаȂаǶǹ

ǒаǯаǸǳǰ
ǾǼǽǻаǭǹǵ

ǙǺǻǹǼцǽǰǵǾщǳȀ
ǲǸаȂǰǸǳǴ 3

ǘǰǶȇǲяцǺǾǼǽǳǽȇ
ǮǹǻяȂǳǴцǸаǼǹǼ

ǘǰǶȇǲяцǺǾǼǽǳǽȇ
ǮǹǻяȂǳǴцǸаǼǹǼ

2

КǹǸǰȁ

3

ǘǰǽǏа

Ǐа

Ǐа

Ǐа

Ǐа

Ǐа

Ǐа

Ǐа

Ǐа

ǘǰǽǏа

ǘǰǽ

ǘǰǽ

ǘǰǽ

ǘǰǽ

ǘǰǽ

ǘǰǽ

ǘǰǽ

ǘǰǽ
PRS_GSK_2<=PRS_GSK_L

OR

PRS_GSK_2>=PRS_GSK_H

?

TMP_PMP_2<TMP_PMP_H?

TMP_PMP_2>=TMP_PMP_HH?

ǗǰǯǭǰǯǰǭцА.ǜ.
ǎǻǹǷаǵǹǭцǐ.Ǔ.

ǘǓцǝǚǞцǜǞǗ
ǎǻǾǺǺац8ǝ31

10 10

АǶǮǹǻǳǽǷцǾǺǻаǭǶǰǸǳя
ǸаǼǹǼаǷǳ

ǟЮǛА.425280.009

ǟЮǛА.425280.009

ǚǻǳǶǹǱǰǸǳǰцǒ
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