
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɋȺəɇɈ-ɒɍɒȿɇɋɄɂɃ ɎɂɅɂȺɅ 
 

Ʉɚɮɟɞɪɚ «Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɢ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ» 

 
 

ɍɌȼȿɊɀȾȺɘ                    
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                                   _______  _____________ 
 ɩɨɞɩɢɫɶ         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
« _____»   __________2020 ɝ. 

 
 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 
 

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ʉɭɪɲɚɜɫɤɨɣ 
ɝɪɭɩɩɵ Ƚɗɋ, Ƚɗɋ-1 

 

13.04.02.06. Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 

13.04.02. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 
 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ _________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

Ɂɚɦɟɫɬɢɬɟɥɶ 
ɧɚɱɚɥɶɧɢɤɚ ɋɊɁȺɢɆ 

Ɏɢɥɢɚɥɚ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» - «ɋɚɹɧɨ-
ɒɭɲɟɧɫɤɚɹ Ƚɗɋ ɢɦ. 
ɉ.ɋ. ɇɟɩɨɪɨɠɧɟɝɨ» 

Ⱥ.ɇ. ɋɢɜɰɨɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ _________    
ɩɨɞɩɢɫɶ, ɞɚɬɚ   

 Ɉ.Ⱥ. ɘɞɢɧ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

  ȼɟɞɭɳɢɣ ɢɧɠɟɧɟɪ 
ɭɱɚɫɬɤɚ ɌȺɢȼ 

ɋɊɁȺɢɆ Ɏɢɥɢɚɥɚ 
ɉȺɈ «ɊɭɫȽɢɞɪɨ» - 
«Ʉɚɫɤɚɞ Ʉɭɛɚɧɫɤɢɯ 

Ƚɗɋ» 

 
Ɋɟɰɟɧɡɟɧɬ _________    

ɩɨɞɩɢɫɶ, ɞɚɬɚ   
Ⱥ.ȼ. Ɍɚɬɟɧɤɨ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ɇɨɪɦɨɤɨɧɬɪɨɥёɪ   _________    
ɩɨɞɩɢɫɶ, ɞɚɬɚ   

 Ⱥ.Ⱥ. ɑɚɛɚɧɨɜɚ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪɟɦɭɲɤɢ 2020 
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ȺɇɇɈɌȺɐɂə 
 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: Ɇɨɞɟɪɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ 

ɤɨɧɬɪɨɥɹ ɝɢɞɪɚɝɪɟɝɚɬɨɜ Ʉɭɪɲɚɜɫɤɨɣ ɝɪɭɩɩɵ Ƚɗɋ, Ƚɗɋ-1. 

Ɉɛɴёɦ ɞɢɫɫɟɪɬɚɰɢɢ: ɫɨɫɬɚɜɥɹɟɬ 57 ɫɬɪɚɧɢɰ, 16 ɪɢɫɭɧɤɨɜ, 5 ɬɚɛɥɢɰ ɢ 1 

ɮɨɪɦɭɥɭ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ 

ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ-1. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ-1 ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ ɸɝɟ Ɋɨɫɫɢɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɟɦɩɟɪɚɬɭɪɚ, ɬɟɪɦɨɤɨɧɬɪɨɥɶ, Ⱥɋɍ Ɍɉ, ɦɚɥɵɟ Ƚɗɋ, 

ɦɨɞɟɪɧɢɡɚɰɢɹ, ɞɢɚɝɧɨɫɬɢɤɚ, ɩɨɞɲɢɩɧɢɤɢ, ɞɚɬɱɢɤɢ, ɦɨɧɢɬɨɪɢɧɝ, ɞɟɮɟɤɬ. 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɚɧɧɨɬɚɰɢɢ, ɚɜɬɨɪɟɮɟɪɚɬɚ, 

ɫɨɞɟɪɠɚɧɢɹ, ɜɜɟɞɟɧɢɹ, ɩɹɬɢ ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ, ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ. 
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ȺȼɌɈɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

ɧɚ ɬɟɦɭ «Ɇɨɞɟɪɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

Ʉɭɪɲɚɜɫɤɨɣ ɝɪɭɩɩɵ Ƚɗɋ, Ƚɗɋ-1». 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ:  
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ Ƚɗɋ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢɯ ɪɚɛɨɬɵ. ɗɬɚ ɡɚɞɚɱɚ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ 

ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

ɞɥɹ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɨɬɤɥɸɱɟɧɢɹɦ ɚɝɪɟɝɚɬɨɜ. ɉɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ, ɫɪɟɞɫɬɜɚ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɟ 

ɫɨɜɟɪɲɟɧɧɵ.   

Ƚɢɞɪɨɚɝɪɟɝɚɬ – ɷɬɨ ɫɥɨɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɨɛɴɟɞɢɧɹɸɳɟɟ ɜ ɫɟɛɟ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚ ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨɫɬɨɹɧɧɵɣ 

ɦɨɧɢɬɨɪɢɧɝ. Ɍɟɩɥɨɜɨɟ ɫɨɫɬɨɹɧɢɟ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ 

ɱɚɫɬɶɸ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɪɟɛɭɟɬ ɬɳɚɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɫɜɨɟɜɪɟɦɟɧɧɵɯ ɦɟɪ ɩɨ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɟɪɟɝɪɟɜɚ. Ɉɞɧɚɤɨ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɪɟɞɫɬɜɚ 

ɢ ɦɟɬɨɞɵ ɦɨɧɢɬɨɪɢɧɝɚ ɡɚ ɬɟɩɥɨɜɵɦ ɫɨɫɬɨɹɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɧɟɤɨɬɨɪɵɯ 

Ƚɗɋ ɭɫɬɚɪɟɥɢ ɢ ɧɟ ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ  ɢ ɬɪɟɛɭɸɬ 

ɦɨɞɟɪɧɢɡɚɰɢɢ.  

ɋɭɳɟɫɬɜɭɸɳɢɟ ɧɚ ɫɟɝɨɞɧɹ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɡɚ ɬɟɩɥɨɜɵɦ 

ɫɨɫɬɨɹɧɢɟɦ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟ ɫɬɨɥɶ ɷɮɮɟɤɬɢɜɧɵ. ɉɪɢ ɪɨɫɬɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɤɚɤɨɝɨ-ɥɢɛɨ ɭɡɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɧɢ ɩɨɞɚɞɭɬ ɫɢɝɧɚɥ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɚɜɚɪɢɣɧɨɟ 

ɫɪɚɛɚɬɵɜɚɧɢɟ, ɱɬɨ ɛɭɞɟɬ ɨɡɧɚɱɚɬɶ ɨ ɢɡɧɨɫɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɜ 

ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

Ƚɗɋ-1 ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ. 

Ȼɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 

ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɨɜɚɬɶ 
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ɩɨɥɧɨɰɟɧɧɵɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɬɟɩɥɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ɐɟɥɶ ɪɚɛɨɬɵ:  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ 

ɚɤɬɭɚɥɶɧɨɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ-

1. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ:  
1) Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

2) ɂɡɭɱɟɧɢɟ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ. 

3) ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɩɨɥɭɱɟɧɧɵɯ ɫ ɫɭɳɟɫɬɜɭɸɳɢɯ ɞɚɬɱɢɤɨɜ 

ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

4) Ⱥɧɚɥɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. 

5) Ɋɚɫɱёɬ ɤɨɥɢɱɟɫɬɜɚ ɞɚɬɱɢɤɨɜ ɢɡɦɟɪɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

6) Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɭɫɬɚɜɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ:  
ȼ ɜɵɩɨɥɧɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɦɟɬɨɞɵ 

ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ. Ɍɚɤ ɠɟ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɟɬɨɞɵ 

ɨɛɨɛɳɟɧɢɹ ɢ ɜɢɡɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ.  

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɢ ɩɪɢɤɥɚɞɧɚɹ ɩɨɥɶɡɚ ɩɪɨɜɨɞɢɦɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɦɚɥɨɣ Ƚɗɋ, ɜɵɛɨɪɟ ɭɫɬɚɜɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɧɚ 

ɫɢɝɧɚɥ ɢ ɚɜɚɪɢɣɧɵɣ ɨɫɬɚɧɨɜ, ɚɧɚɥɢɡɟ ɢ ɜɵɹɜɥɟɧɢɢ ɧɟɞɨɫɬɚɬɤɨɜ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ.  

Ⱥɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ:  

Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ  ɞɨɤɥɚɞɵɜɚɥɢɫɶ ɢ ɨɛɫɭɠɞɚɥɢɫɶ ɧɚ 

ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ, 

ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ XXI  ɜɟɤɟ» ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɨɝɨ ɮɢɥɢɚɥɚ ɋɢɛɢɪɫɤɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɜ ɪɩ. 

ɑɟɪɟɦɭɲɤɢ ɜ 2019 ɢ 2020 ɝɨɞɚɯ. 
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ABSTRACT 

 

The final qualifying work in the form of a master's thesis on the topic 

“Modernization of the thermal control system of hydraulic units of the Curonian 

Energy Group, HPP-1”. 

Relevance of work: 

The main task of operating hydraulic units at hydroelectric power plants is to 

ensure the reliability of their work. To a certain extent, this problem is solved by 

preventive measures to control the parameters of hydraulic units for the early 

detection and elimination of defects, the development of which can lead to 

emergency shutdowns of units. Currently used tools for monitoring the status of 

equipment of hydraulic units are not perfect. 

A hydraulic unit is a complex device that combines a large number of 

equipment for which constant monitoring should be performed. The thermal state of 

the units of the hydraulic unit is an integral part of the operation and requires careful 

monitoring and timely measures to prevent overheating. However, the currently used 

tools and methods for monitoring the thermal state of equipment at some 

hydroelectric stations are outdated and do not have sufficient efficiency and require 

modernization. 

The existing instruments for measuring and monitoring the thermal state of 

units of a hydraulic unit are not so effective. If the temperature of any unit of the 

hydraulic unit increases, they will give a signal and subsequent emergency operation, 

which will mean that the equipment is worn out when operating in elevated 

temperature conditions. 

In this regard, the modernization of the thermal control system of hydroelectric 

power stations HES-1 is relevant. 

Thanks to the use of modern means of measuring and monitoring the thermal 

state of hydraulic units, it becomes possible to implement full-fledged automated 

monitoring of the warm state of hydraulic units, the possibility of early detection of 

defects in units of a hydraulic unit. 
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Objective: 

The purpose of this thesis is to prove the relevance of modernization of the 

thermal control system of hydroelectric power stations HES-1. 

Main goals: 

1) Analysis of the existing thermal control system of hydraulic units. 

2) Study of operating instructions for existing equipment and regulatory and 

technical documentation. 

3) Collection and analysis of data obtained from existing sensors of the thermal 

control system of hydraulic units. 

4) Analysis of the advantages of modern temperature measuring devices. 

5) Calculation of the number of nodes measuring the thermal state. 

6) Definition of preliminary settings of equipment. 

Research Methods: 

In carrying out scientific research, theoretical and empirical methods were 

applied. Generalization and visual analysis methods were also used. 

The scientific novelty and applied benefits of the research is to develop an 

automated thermal control system for hydraulic units of a small hydroelectric power 

station, select the alarm settings for a signal and an emergency stop, analyze and 

identify the shortcomings of the existing thermal control system. 

Testing work: 

The main research results were reported and discussed at the All-Russian 

scientific-practical conference of young scientists, graduate students and students of 

"Hydroelectric Power Station in the XXI Century" of the Sayano-Shushensky branch 

of the Siberian Federal University in the Republic of Poland. Cheryomushki in 2019 

and 2020. 

The structure and scope of the dissertation: the dissertation consists of an 

abstract, abstract, content, introduction, five chapters, conclusion, list of sources used. 

It includes: 57 pages of text, 16 pictures, 5 tables and 1 formula. 
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Keywords: temperature, thermal monitoring, process control systems, small 

hydroelectric power stations, modernization, diagnostics, bearings, sensors, 

monitoring, defect. 
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ȼȼȿȾȿɇɂȿ 

 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ Ƚɗɋ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢɯ ɪɚɛɨɬɵ. ɗɬɚ ɡɚɞɚɱɚ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ 

ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

ɞɥɹ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɨɬɤɥɸɱɟɧɢɹɦ ɚɝɪɟɝɚɬɨɜ. ɉɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɫɪɟɞɫɬɜɚ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɟ 

ɫɨɜɟɪɲɟɧɧɵ.  

Ʉɚɱɟɫɬɜɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɜɨ 

ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜɧɟɦ ɩɨɥɭɱɟɧɢɹ ɩɟɪɜɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɉɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢɡɦɟɪɹɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ, 

ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ. ɉɨɥɭɱɟɧɢɟ ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 

ɨ ɩɚɪɚɦɟɬɪɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ, 

ɜɥɢɹɸɳɢɯ ɧɚ ɪɚɛɨɬɭ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɦɨɧɢɬɨɪɢɧɝɚ. 
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1 Ɉɛɡɨɪ ɜɨɩɪɨɫɚ ɫɨɫɬɨɹɧɢɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

 

1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɚɤɬɭɚɥɶɧɨɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɚɜɚɪɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɩɪɢɱɢɧɟ 

ɧɚɪɭɲɟɧɢɣ ɜ ɪɚɛɨɬɟ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ ɢ ɫɪɟɞɫɬɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɢɡ-ɡɚ ɟɠɟɝɨɞɧɨɝɨ ɪɨɫɬɚ ɤɨɥɢɱɟɫɬɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɪɚɛɨɬɚɜɲɟɝɨ 

ɫɜɨɣ ɪɟɫɭɪɫ. Ⱦɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɭɠɞɚɟɬɫɹ ɜ  ɦɨɞɟɪɧɢɡɚɰɢɢ, ɥɢɛɨ ɡɚɦɟɧɟ ɧɚ 

ɧɨɜɨɟ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ Ɋɨɫɫɢɢ ɧɚɯɨɞɢɬɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɨɤɨɥɨ 50 ɥɟɬ ɢ ɭɠɟ ɜɵɪɚɛɨɬɚɥɨ ɫɜɨɣ ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ 

ɜɨɡɪɨɫ ɪɢɫɤ ɟɝɨ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɚɡɚ ɢ ɜɵɯɨɞɚ ɢɡ ɪɚɛɨɬɵ. 

ɋɟɝɨɞɧɹ ɨɬɱёɬɥɢɜɨ ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɫɨɤɪɚɳɟɧɢɹ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɩɥɚɧɨɜɵɯ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚ ɫɱёɬ ɪɟɝɥɚɦɟɧɬɧɵɯ, 

ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɥɨɤɚɥɶɧɵɦ ɢ ɤɪɭɩɧɵɦ ɚɜɚɪɢɹɦ ɧɚ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹɯ.  

ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɦɟɧɹɸɬɫɹ ɟɝɨ ɪɟɠɢɦ ɪɚɛɨɬɵ ɢ 

ɩɚɪɚɦɟɬɪɵ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ 

ɡɚ ɟɝɨ ɫɨɫɬɨɹɧɢɟɦ, ɩɪɨɢɡɜɨɞɢɬɶ ɨɰɟɧɤɭ ɟɝɨ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ.  

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ (ȺɋȾɄ) ɫɨɫɬɨɹɧɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɭɠɟ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɧɚ 

ɤɪɭɩɧɵɯ Ƚɗɋ ɬɚɤɢɯ, ɤɚɤ: ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ, ɀɢɝɭɥɟɜɫɤɚɹ Ƚɗɋ ɢ ɞɪ. 

Ɇɟɬɨɞɵ ɞɢɚɝɧɨɫɬɢɤɢ ȺɋȾɄ ɜ ɨɫɧɨɜɧɨɦ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɧɚɯɨɠɞɟɧɢɟ ɩɪɢɱɢɧ 

ɩɨɹɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɞɟɮɟɤɬɨɜ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɚɜɚɪɢɣ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ 

ɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɡɚɩɢɫɢ ɩɨɥɭɱɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ 

ɚɧɚɥɢɡɚ.  

ɇɚ ɢɫɫɥɟɞɭɟɦɨɣ Ƚɗɋ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɨ ɞɜɚ ɜɢɞɚ ɭɫɬɪɨɣɫɬɜ 

ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɨɥɭɱɟɧɢɟ ɢ ɮɢɤɫɚɰɢɹ ɢɧɮɨɪɦɚɰɢɢ ɫ ɷɬɢɯ 

ɩɪɢɛɨɪɨɜ, ɚ ɬɚɤ ɠɟ ɜɟɫɶ ɤɨɧɬɪɨɥɶ ɜɟɞɭɬɫɹ ɫ ɡɚɩɢɫɶɸ ɜ ɠɭɪɧɚɥ ɬɟɩɥɨɜɨɝɨ 

ɤɨɧɬɪɨɥɹ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ ɪɚɡ ɜ ɫɭɬɤɢ, ɥɢɛɨ ɱɚɳɟ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ 

ɪɚɛɨɬɵ). Ⱦɚɥɟɟ ɡɚɩɢɫɚɧɧɵɟ ɞɚɧɧɵɟ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɫɥɭɠɛɭ ɦɨɧɢɬɨɪɢɧɝɚ.  
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɩɪɟɞɥɨɠɟɧɚ ɩɪɚɤɬɢɱɟɫɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɤ 

ɫɨɜɪɟɦɟɧɧɵɦ, ɬɟɯɧɨɥɨɝɢɱɧɵɦ ɫɪɟɞɫɬɜɚɦ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ  ɪɚɡɥɢɱɧɵɯ 

ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ  ɫɨɛɪɚɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

 

1.2 ɇɚɡɧɚɱɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

 

ɋɢɫɬɟɦɚ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ:  

 

• ɧɟɩɪɟɪɵɜɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɪɟɝɢɫɬɪɚɰɢɢ ɬɟɩɥɨɜɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɢ ɩɟɪɟɞɚɱɟɣ  

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ  ɢ ɚɜɚɪɢɣɧɵɯ  ɫɢɝɧɚɥɨɜ ɨɛ ɨɬɤɥɨɧɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɡɚɞɚɧɧɵɯ ɭɫɬɚɜɤɚɦɢ ɡɧɚɱɟɧɢɣ ɜ 

ɫɢɫɬɟɦɭ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɨ ɰɢɮɪɨɜɵɦ ɢ ɞɢɫɤɪɟɬɧɵɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ;  

• ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɫɢɝɧɚɥɨɜ ɨ 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɚɦɨɣ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɫɢɫɬɟɦɭ ɫɢɝɧɚɥɢɡɚɰɢɢ;  

• ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɚɜɚɪɢɣɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɫɢɫɬɟɦɭ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɚɜɬɨɦɚɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ  ɚɜɚɪɢɣɧɨɝɨ 

ɨɫɬɚɧɨɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɨ ɮɢɡɢɱɟɫɤɨɦɭ (ɞɢɫɤɪɟɬɧɨɦɭ) ɤɚɧɚɥɭ ɫɜɹɡɢ ɢ 

ɛɥɨɤɢɪɨɜɤɢ ɩɭɫɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɨ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɩɚɪɚɦɟɬɪɚɦ;  

• ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɟ 

ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ Ⱥɋɍ Ɍɉ Ƚɗɋ-1;  

• ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɦɟɧɬɨɜ 

ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ, ɫɨɫɬɨɹɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɰɟɩɟɣ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɜɵɜɨɞɚ ɢɡ ɪɚɛɨɬɵ ɧɟɢɫɩɪɚɜɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ. 
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1.3 ɉɪɢɱɢɧɵ ɧɚɝɪɟɜɚ ɩɨɞɲɢɩɧɢɤɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ  

 

Ɉɞɧɢɦɢ ɢɡ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɹɜɥɹɟɬɫɹ ɩɨɞɲɢɩɧɢɤɢ. 

ɋɨɜɟɪɲɟɧɫɬɜɨ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɟ 

ɨɩɪɟɞɟɥɹɸɬ ɧɚɞɟɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ, ɚ ɬɚɤ ɠɟ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɢ ɜɢɛɪɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

ɇɚɝɪɭɡɤɚ ɧɚ ɩɨɞɲɢɩɧɢɤɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɨɫɬɢɝɚɟɬ 

ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɣ. Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨɞɲɢɩɧɢɤɨɜ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 

ɭɫɥɨɜɢɹ ɬɚɤɢɟ, ɤɚɤ ɧɚɥɢɱɢɟ ɦɚɫɥɹɧɨɝɨ ɫɥɨɹ ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ 

ɦɚɫɥɨɜɚɧɧɟ, ɨɬɫɭɬɫɬɜɢɟ ɩɪɢɦɟɫɟɣ ɜ ɦɚɫɥɟ, ɞɨɫɬɚɬɨɱɧɵɣ ɡɚɡɨɪ, ɨɬɜɨɞ ɬɟɩɥɚ ɱɟɪɟɡ 

ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ.  

ɋɢɥɚ ɬɪɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɚɹ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ ɢ ɨɩɨɪɧɵɯ ɩɨɞɲɢɩɧɢɤɚɯ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɩɪɢɜɨɞɢɬ ɤ ɧɚɝɪɟɜɭ ɫɟɝɦɟɧɬɨɜ, ɚ ɜ ɩɨɫɥɟɞɫɬɜɢɢ ɤ ɫɧɢɠɟɧɢɸ 

ɄɉȾ, ɪɚɧɧɟɦɭ ɜɵɯɨɞɭ ɢɡ ɪɚɛɨɬɵ ȽȺ, ɭɜɟɥɢɱɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɜɪɟɦɟɧɢ 

ɪɟɦɨɧɬɚ, ɜɨɡɦɨɠɧɵɦ ɚɜɚɪɢɣɧɵɦ ɨɬɤɥɸɱɟɧɢɹɦ. ɂɫɯɨɞɹ ɢɡ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɦɵ ɡɧɚɟɦ, ɱɬɨ ɫɨ ɜɪɟɦɟɧɟɦ ɜɢɛɪɚɰɢɹ ȽȺ ɜɨɡɪɚɫɬɚɟɬ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɢɡɧɨɫɨɦ 

ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɚɝɪɟɝɚɬɚ, ɭɯɭɞɲɟɧɢɟɦ ɤɪɟɩɥɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɭɡɥɨɜ 

ɬɚɤɢɯ, ɤɚɤ: ɞɨɦɤɪɚɬɵ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɤɪɟɩɥɟɧɢɟ ɤɪɟɫɬɨɜɢɧ ɢ ɜɤɥɚɞɵɲɟɣ 

ɩɨɞɲɢɩɧɢɤɨɜ. 

ɉɨɫɬɨɹɧɧɨɟ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɭɪɨɜɧɟɦ ɜɢɛɪɚɰɢɢ ɢ ɬɟɩɥɨɜɵɦ ɪɟɠɢɦɨɦ 

ɩɨɡɜɨɥɹɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɜɨɜɪɟɦɹ ɨɛɧɚɪɭɠɢɬɶ ɨɬɤɥɨɧɟɧɢɟ ɨɬ 

ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɨɞɟɪɧɢɡɚɰɢɹ 

ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɩɨɡɜɨɥɢɬ ɜɟɫɬɢ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ, ɢ ɩɨɜɵɫɢɬ ɟɝɨ 

ɤɚɱɟɫɬɜɨ. 

ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɲɢɩɧɢɤɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɬɚɤ, ɠɟ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨ ɩɪɢɱɢɧɟ ɞɟɣɫɬɜɢɹ ɩɨɜɵɲɟɧɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɥ ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɪɹɞɟ 

ɫɥɭɱɚɟɜ: 

 ɇɟɛɚɥɚɧɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 

 ȼɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɜ ɦɚɬɟɪɢɚɥɟ ɜɚɥɚ; 

 ɇɟɩɪɚɜɢɥɶɧɚɹ ɰɟɧɬɪɨɜɤɚ; 
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 Ɍɪɟɧɢɟ  ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɫ ɡɚɡɨɪɨɦ ɢɥɢ ɡɚɞɟɜɚɧɢɟ ɜɪɚɳɚɸɳɢɯɫɹ 

ɱɚɫɬɟɣ ɨ ɧɟɩɨɞɜɢɠɧɵɟ; 

 Ƚɟɨɦɟɬɪɢɹ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

 

1.4 ɍɫɬɪɨɣɫɬɜɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɢɡɦɟɪɹɟɦɵɯ ɩɪɢ 

ɪɚɛɨɬɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ɍɟɦɩɟɪɚɬɭɪɚ – ɜɟɥɢɱɢɧɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɫɬɟɩɟɧɶ 

«ɧɚɝɪɟɬɨɫɬɢ» ɬɟɥɚ, ɬ. ɟ. ɬɟɦɩɟɪɚɬɭɪɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɬɟɩɥɨɜɨɟ ɫɨɫɬɨɹɧɢɟ 

ɜɟɳɟɫɬɜɚ ɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɫɪɟɞɧɟɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ȿ ɟɝɨ ɦɨɥɟɤɭɥ: 

 𝑇 = ଶଷ ∙ 𝑘 ∙ 𝐸,                                                                                                      (1) 

 

ɝɞɟ k=1,38∙10-23 Ⱦɠ/Ʉ – ɩɨɫɬɨɹɧɧɚɹ Ȼɨɥɶɰɦɚɧɚ. 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟɜɨɡɦɨɠɧɨ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 

ɨɰɟɧɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɦɨɠɧɚ ɬɨɥɶɤɨ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɩɨɤɚɡɚɧɢɣ ɬɟɪɦɨɦɟɬɪɚ ɫ 

ɧɟɤɨɬɨɪɨɣ ɷɬɚɥɨɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ.  

 

1.4.1 ɀɢɞɤɨɫɬɧɵɟ ɫɬɟɤɥɹɧɧɵɟ ɬɟɪɦɨɦɟɬɪɵ 

 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɬɟɤɥɹɧɧɵɯ ɠɢɞɤɨɫɬɧɵɯ ɬɟɪɦɨɦɟɬɪɨɜ ɨɫɧɨɜɚɧ ɧɚ 

ɬɟɩɥɨɜɨɦ ɪɚɫɲɢɪɟɧɢɢ ɠɢɞɤɨɫɬɟɣ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢɡɦɟɧɹɟɬɫɹ 

ɨɛɴɟɦ ɬɟɪɦɨɦɟɬɪɢɱɟɫɤɨɣ ɠɢɞɤɨɫɬɢ, ɩɪɢ ɷɬɨɦ ɢɡɦɟɧɹɟɬɫɹ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ 

ɤɚɩɢɥɥɹɪɟ, ɩɨ ɤɨɬɨɪɨɦɭ ɨɬɫɱɢɬɵɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ.  

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɠɢɞɤɨɫɬɧɨɝɨ ɬɟɪɦɨɦɟɬɪɚ. 



16 

 

 

 

Ɋɢɫɭɧɨɤ 1 - ɀɢɞɤɨɫɬɧɵɣ ɬɟɪɦɨɦɟɬɪ 

 

1.4.2 Ɇɚɧɨɦɟɬɪɢɱɟɫɤɢɟ ɬɟɪɦɨɦɟɬɪɵ 

 

Ⱦɟɣɫɬɜɢɟ ɦɚɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɟɪɦɨɦɟɬɪɚ ɨɫɧɨɜɚɧɨ ɧɚ ɡɚɜɢɫɢɦɨɫɬɢ 

ɞɚɜɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɡɚɦɤɧɭɬɨɦ ɨɛɴɟɦɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɛɨɱɟɝɨ ɜɟɳɟɫɬɜɚ ɪɚɡɥɢɱɚɸɬ ɝɚɡɨɜɵɟ, ɠɢɞɤɨɫɬɧɵɟ ɢ 

ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɟ ɬɟɪɦɨɦɟɬɪɵ.  Ⱦɚɧɧɵɟ ɬɟɪɦɨɦɟɬɪɵ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ Ƚɗɋ ɢ 

ɫɟɝɨɞɧɹ. ɇɨ ɨɧɢ ɭɫɬɚɪɟɜɚɸɬ, ɬɪɟɛɭɸɬ ɡɚɦɟɧɵ. Ⱦɚɥɟɟ ɪɚɡɛɟɪɟɦ ɞɚɧɧɵɣ ɜɢɞ 

ɬɟɪɦɨɦɟɬɪɚ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ. 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɦɚɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɟɪɦɨɦɟɬɪɚ. 
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Ɋɢɫɭɧɨɤ 2 - Ɇɚɧɨɦɟɬɪɢɱɟɫɤɢɟ ɬɟɪɦɨɦɟɬɪɵ 

 

1.4.3 Ȼɢɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢ ɞɢɥɚɬɨɦɟɬɪɢɱɟɫɤɢɟ ɬɟɪɦɨɦɟɬɪɵ  
 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɟɪɦɨɦɟɬɪɨɜ ɨɫɧɨɜɚɧ ɧɚ ɪɚɡɥɢɱɢɢ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɥɚɫɬɢɧ, 

ɫɜɚɪɟɧɧɵɯ ɢɥɢ ɫɩɚɹɧɧɵɯ, ɥɢɛɨ ɫɤɥɟɩɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɜɫɟɣ ɩɥɨɫɤɨɫɬɢ 

ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ.  

ɇɚɝɪɟɜɚɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɞɟɮɨɪɦɚɰɢɢ ɬɚɤɨɣ ɬɟɪɦɨɛɢɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɩɥɚɫɬɢɧɵ, ɤɨɬɨɪɚɹ ɢɡɝɢɛɚɟɬɫɹ ɜ ɫɬɨɪɨɧɭ ɦɟɬɚɥɥɚ ɫ ɦɟɧɶɲɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ. Ⱦɢɥɚɬɨɦɟɬɪɢɱɟɫɤɢɟ ɢ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɟɪɦɨɦɟɬɪɵ 

ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɦɟɧɹɸɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ 

ɪɟɞɤɨ.  
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ɇɚ ɪɢɫɭɧɤɟ 3 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɛɢɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɬɟɪɦɨɦɟɬɪɚ. 

 

 

Ɋɢɫɭɧɨɤ 3 – Ȼɢɦɟɬɚɥɥɢɱɟɫɤɢɣ ɬɟɪɦɨɦɟɬɪ 

 

1.4.4 Ɍɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 

 

Ɍɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ, ɤɚɤ ɢ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɡɦɟɪɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɍɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɧɨɜɚɧ ɧɚ 

ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɪɦɨɷɥɟɤɬɪɨɞɜɢɠɭɳɟɣ ɫɢɥɵ (ɬɟɪɦɨɗȾɋ), ɪɚɡɜɢɜɚɟɦɨɣ 

ɬɟɪɦɨɩɚɪɨɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɟɟ ɪɚɛɨɱɟɝɨ ɤɨɧɰɚ. 
ɇɚ ɪɢɫɭɧɤɟ 4 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. 
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Ɋɢɫɭɧɨɤ 4 – Ɍɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

 

1.4.5 Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɫɧɨɜɚɧ ɧɚ 

ɫɜɨɣɫɬɜɟ ɩɪɨɜɨɞɧɢɤɨɜ ɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜ ɢɡɦɟɧɹɬɶ ɫɜɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɢɯ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ⱦɚɧɧɵɣ ɜɢɞ ɢɡɦɟɪɢɬɟɥɹ ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɬɨɱɧɨɫɬɶ ɢ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ. 

ɋɟɝɨɞɧɹ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɚɧɧɵɦ ɜɢɞɨɦ ɭɫɬɪɨɣɫɬɜ ɜɟɞɟɬɫɹ ɧɚ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɬɚɧɰɢɣ. Ȼɨɥɶɲɨɣ ɩɥɸɫ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ 

ɡɧɚɱɟɧɢɹ ɥɟɝɤɨ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɤɨɦɩɶɸɬɟɪ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ 

ɨɩɟɪɚɰɢɣ. ɉɨ ɜɧɟɲɧɟɦɭ ɜɢɞɭ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɩɪɚɤɬɢɱɟɫɤɢ ɬɚɤɨɣ ɠɟ ɤɚɤ ɢ ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɣ  ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. 

 

1.4.6 ɉɢɪɨɦɟɬɪɵ 

 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɥɚ ɩɨ ɬɟɩɥɨɜɨɦɭ ɢɡɥɭɱɟɧɢɸ ɢɫɩɨɥɶɡɭɸɬ 

ɛɟɫɤɨɧɬɚɤɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɩɢɪɨɦɟɬɪɵ. ɋɜɹɡɚɧɨ ɷɬɨ ɫ ɬɟɦ, ɱɬɨ 

ɫɩɟɤɬɪɚɥɶɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɹɪɤɨɫɬɶ ɬɟɥɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɟɝɨ 

ɬɟɦɩɟɪɚɬɭɪɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɪɹɟɦɨɝɨ ɫɩɟɤɬɪɚ ɩɢɪɨɦɟɬɪɵ ɪɚɡɞɟɥɹɸɬ ɧɚ 

ɤɜɚɡɢɦɨɧɨɯɪɨɦɚɬɢɱɟɫɤɢɟ ɢ ɩɢɪɨɦɟɬɪɵ ɩɨɥɧɨɝɨ ɢɡɥɭɱɟɧɢɹ. ɉɢɪɨɦɟɬɪɵ ɨɱɟɧɶ 
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ɭɞɨɛɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɤɨɩɪɨɜɨɞɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ 

ɧɚɩɪɹɠɟɧɢɟɦ, ɥɢɛɨ ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɢɥɢ ɜ ɞɜɢɠɟɧɢɢ. 

ɇɚ ɪɢɫɭɧɤɟ 5 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɩɢɪɨɦɟɬɪɚ. 

 

 

Ɋɢɫɭɧɨɤ 5 – ɉɢɪɨɦɟɬɪ 
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2 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ  

 

2.1 Ɉɩɢɫɚɧɢɟ Ʉɚɫɤɚɞɚ Ʉɭɛɚɧɫɤɢɯ Ƚɗɋ 

 

Ʉɚɫɤɚɞ Ʉɭɛɚɧɫɤɢɯ Ƚɗɋ – ɤɨɦɩɥɟɤɫ Ƚɗɋ ɢ ȽȺɗɋ ɧɚ Ȼɨɥɶɲɨɦ 

ɋɬɚɜɪɨɩɨɥɶɫɤɨɦ ɤɚɧɚɥɟ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɬɪɟɯ ɝɪɭɩɩ Ƚɗɋ: Ʉɭɪɲɚɜɫɤɨɣ, 

Ȼɚɪɫɭɱɤɨɜɫɤɨɣ ɢ ɋɟɧɝɢɥɟɟɜɫɤɨɣ.  

ȼ Ʉɚɫɤɚɞɟ Ʉɭɛɚɧɫɤɢɯ Ƚɗɋ ɞɟɜɹɬɶ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɨɞɧɚ 

ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɚɹ ɫɬɚɧɰɢɹ - ɜɫɟ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɬɢɩɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 

ɪɭɫɥɚɯ Ȼɨɥɶɲɨɝɨ ɋɬɚɜɪɨɩɨɥɶɫɤɨɝɨ ɢ ɇɟɜɢɧɧɨɦɵɫɫɤɨɝɨ ɤɚɧɚɥɨɜ ɢ ɹɜɥɹɸɳɢɟɫɹ 

ɢɯ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ. ȽȺɗɋ, Ƚɗɋ-1, Ƚɗɋ-2, Ƚɗɋ-3 ɢ Ƚɗɋ-4 ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ 

Ȼɨɥɶɲɨɦ ɋɬɚɜɪɨɩɨɥɶɫɤɨɦ ɤɚɧɚɥɟ, ɜɨɞɨɡɚɛɨɪɧɵɣ ɭɡɟɥ ɤɚɧɚɥɚ ɧɚɯɨɞɢɬɫɹ ɭ 

ɝɨɪɨɞɚ ɍɫɬɶ-Ⱦɠɟɝɭɬɚ. ɋɜɢɫɬɭɯɢɧɫɤɚɹ, ɋɟɧɝɢɥɟɟɜɫɤɚɹ, ȿɝɨɪɥɵɤɫɤɚɹ ɢ 

ɇɨɜɨɬɪɨɢɰɤɚɹ Ƚɗɋ ɪɚɛɨɬɚɸɬ ɧɚ ɜɨɞɟ ɇɟɜɢɧɧɨɦɵɫɫɤɨɝɨ ɤɚɧɚɥɚ, ɜɨɞɨɡɚɛɨɪɧɵɣ 

ɭɡɟɥ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɢɬɫɹ ɭ ɝɨɪɨɞɚ ɇɟɜɢɧɧɨɦɵɫɫɤɚ. Ƚɢɞɪɨɫɨɨɪɭɠɟɧɢɹ ɧɚɯɨɞɹɬɫɹ 

ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɞɜɭɯ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ — Ʉɚɪɚɱɚɟɜɨ-ɑɟɪɤɟɫɫɤɨɣ 

Ɋɟɫɩɭɛɥɢɤɢ ɢ ɋɬɚɜɪɨɩɨɥɶɫɤɨɝɨ ɤɪɚɹ [1]. 

ɉɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 2020 ɝɨɞ, ɜɟɞɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ȼɚɪɫɭɱɤɨɜɫɤɨɣ  ɦɚɥɨɣ 

Ƚɗɋ ɦɨɳɧɨɫɬɶɸ 5,25 Ɇȼɬ (ɧɚ ɜɵɪɚɜɧɢɜɚɸɳɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ Ʉɭɛɚɧɫɤɨɣ 

Ƚɗɋ-4), ɍɫɬɶ-Ⱦɠɟɝɭɬɢɧɫɤɨɣ ɆȽɗɋ ɦɨɳɧɨɫɬɶɸ 5,6 Ɇȼɬ (ɧɚ ɍɫɬɶ-

Ⱦɠɟɝɭɬɢɧɫɤɨɦ ɝɢɞɪɨɭɡɥɟ) ɢ Ʉɪɚɫɧɨɝɨɪɫɤɢɯ ɆȽɗɋ ɨɛɳɟɣ ɦɨɳɧɨɫɬɶɸ 49,8 Ɇȼɬ 

(ɧɚ ɪɟɤɟ Ʉɭɛɚɧɶ ɜɵɲɟ ɍɫɬɶ-Ⱦɠɟɝɭɬɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ). Ɂɚɩɥɚɧɢɪɨɜɚɧɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɇɢɠɧɟ-Ʉɪɚɫɧɨɝɨɪɫɤɨɣ ɆȽɗɋ ɦɨɳɧɨɫɬɶɸ 23 Ɇȼɬ ɧɚ ɪɟɤɟ 

Ʉɭɛɚɧɶ. 

Ʉɭɪɲɚɜɫɤɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ — ɝɪɭɩɩɚ Ƚɗɋ ɢ ȽȺɗɋ ɧɚ Ȼɨɥɶɲɨɦ 

ɋɬɚɜɪɨɩɨɥɶɫɤɨɦ ɤɚɧɚɥɟ, ɜ Ʉɚɪɚɱɚɟɜɨ-ɑɟɪɤɟɫɢɢ. ɋɨɫɬɨɢɬ ɢɡ Ʉɭɛɚɧɫɤɨɣ ȽȺɗɋ 

ɦɨɳɧɨɫɬɶɸ 15,9 Ɇȼɬ, Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-1 ɦɨɳɧɨɫɬɶɸ 37 Ɇȼɬ, Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 

ɦɨɳɧɨɫɬɶɸ 184 Ɇȼɬ. 

ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ Ʉɭɪɲɚɜɫɤɨɣ ɝɪɭɩɩɵ Ƚɗɋ. 

 

https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B0%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%80%D1%88%D0%B0%D0%B2%D1%81%D0%BA%D0%B8%D0%B5_%D0%93%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D1%81%D1%83%D1%87%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B5_%D0%93%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D0%B3%D0%B8%D0%BB%D0%B5%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B5_%D0%93%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B0%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B2%D0%B8%D0%BD%D0%BD%D0%BE%D0%BC%D1%8B%D1%81%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B0%D1%87%D0%B0%D0%B5%D0%B2%D0%BE-%D0%A7%D0%B5%D1%80%D0%BA%D0%B5%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B0%D1%87%D0%B0%D0%B5%D0%B2%D0%BE-%D0%A7%D0%B5%D1%80%D0%BA%D0%B5%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%B2%D1%80%D0%BE%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B3%D0%BE%D1%80%D1%81%D0%BA%D0%B8%D0%B5_%D0%9C%D0%93%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%80%D1%88%D0%B0%D0%B2%D1%81%D0%BA%D0%B8%D0%B5_%D0%93%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B0%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B0%D1%87%D0%B0%D0%B5%D0%B2%D0%BE-%D0%A7%D0%B5%D1%80%D0%BA%D0%B5%D1%81%D0%B8%D1%8F
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Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɚ Ʉɭɪɲɚɜɫɤɨɣ ɝɪɭɩɩɵ Ƚɗɋ 

 

Ȼɚɪɫɭɱɤɨɜɫɤɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ — ɝɪɭɩɩɚ Ƚɗɋ ɧɚ Ȼɨɥɶɲɨɦ 

ɋɬɚɜɪɨɩɨɥɶɫɤɨɦ ɢ ɇɟɜɢɧɧɨɦɵɫɫɤɨɦ ɤɚɧɚɥɟ, ɜ ɋɬɚɜɪɨɩɨɥɶɫɤɨɦ ɤɪɚɟ. ɋɨɫɬɨɢɬ ɢɡ 

Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-3 ɦɨɳɧɨɫɬɶɸ — 87 Ɇȼɬ, Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-4 ɦɨɳɧɨɫɬɶɸ — 78 

Ɇȼɬ ɢ ɋɜɢɫɬɭɯɢɧɫɤɨɣ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ — 11 Ɇȼɬ. 

ɋɟɧɝɢɥɟɟɜɫɤɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ – ɝɪɭɩɩɚ Ƚɗɋ ɧɚ ɇɟɜɢɧɧɨɦɵɫɫɤɨɦ 

ɤɚɧɚɥɟ ɢ ɪɟɤɟ ȿɝɨɪɥɵɤ, ɜ ɋɬɚɜɪɨɩɨɥɶɫɤɨɦ ɤɪɚɟ. ɋɨɫɬɨɢɬ ɢɡ ɋɟɧɝɢɥɟɟɜɫɤɨɣ Ƚɗɋ 

https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D1%81%D1%83%D1%87%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B5_%D0%93%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D0%B3%D0%B8%D0%BB%D0%B5%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B5_%D0%93%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
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ɦɨɳɧɨɫɬɶɸ 15 Ɇȼɬ, ȿɝɨɪɥɵɤɫɤɨɣ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ 30 Ɇȼɬ, ȿɝɨɪɥɵɤɫɤɨɣ Ƚɗɋ-

2 ɦɨɳɧɨɫɬɸ 14 Ɇȼɬ ɢ ɇɨɜɨɬɪɨɢɰɤɨɣ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ 3,7 Ɇȼɬ. 

 

2.2 ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

 

Ƚɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ-1 ɫɨɫɬɨɹɬ ɢɡ ɝɟɧɟɪɚɬɨɪɚ, ɬɭɪɛɢɧɵ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɝɥɚɫɧɨ [2]: 

 Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ-525/119-32; 

 Ɍɢɩ ɬɭɪɛɢɧɵ ɊɈ-702-ȼɆ-250; 

 ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ 18500 ɤȼɬ; 

 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɬɚɬɨɪɚ 10,5 ɤȼ; 

 ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ; 

 ɇɚɩɨɪ 47,48 ɦ; 

 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ 92%; 

 Ɉɛɳɢɣ ɜɟɫ ɝɟɧɟɪɚɬɨɪɚ 210ɬ. 

ȼȽɋ – ɜɟɪɬɢɤɚɥɶɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɫɢɧɯɪɨɧɧɵɣ; 525 – ɧɚɪɭɠɧɵɣ 

ɞɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɜ ɫɚɧɬɢɦɟɬɪɚɯ; 119 – ɚɤɬɢɜɧɚɹ ɞɥɢɧɚ ɫɟɪɞɟɱɧɢɤɚ 

ɫɬɚɬɨɪɚ (ɜɵɫɨɬɚ ɫ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦɢ ɤɚɧɚɥɚɦɢ) ɜ ɫɚɧɬɢɦɟɬɪɚɯ; 32 – ɤɨɥɢɱɟɫɬɜɨ 

ɩɥɸɫɨɜ. Ƚɢɞɪɨɚɝɪɟɝɚɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ, ɩɨɞɜɟɫɧɨɝɨ ɬɢɩɚ ɫ 

ɩɨɞɩɹɬɧɢɤɨɦ, ɞɜɭɦɹ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɩɨɞɲɢɩɧɢɤɚɦɢ, ɫ ɜɨɡɛɭɞɢɬɟɥɟɦ ɢ 

ɪɟɝɭɥɹɬɨɪɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ, ɪɚɡɦɟɳɟɧɧɵɦ ɧɚ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɟ. ɂɦɟɟɬ 

ɡɚɦɤɧɭɬɭɸ ɫɢɫɬɟɦɭ ɜɟɧɬɢɥɹɰɢɢ ɫ ɨɯɥɚɠɞɟɧɢɟɦ ɜɨɡɞɭɯɚ ɩɨɫɪɟɞɫɬɜɨɦ 6-ɬɢ 

ɜɨɞɹɧɵɯ ɨɯɥɚɞɢɬɟɥɟɣ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɤ ɧɚɪɭɠɧɨɣ ɨɛɲɢɜɤɟ ɫɬɚɬɨɪɚ, ɫ ɪɚɫɯɨɞɨɦ 

ɜɨɞɵ 200 ɦ3/ɱɚɫ. ɋɢɫɬɟɦɚ ɫɦɚɡɤɢ ɩɨɞɩɹɬɧɢɤɚ ɢ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ – 

ɡɚɦɤɧɭɬɚɹ ɜɧɭɬɪɢ ɦɚɫɥɹɧɵɯ ɜɚɧɧ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɵ ɨɯɥɚɞɢɬɟɥɢ. Ʉɨɧɬɪɨɥɶ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɩɹɬɧɢɤɚ, ɩɨɞɲɢɩɧɢɤɨɜ, ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ 

ɫɬɚɬɨɪɚ ɢ ɜɨɡɞɭɯɚ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɟɪɦɨɦɟɬɪɚɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ 

ɬɟɪɦɨɫɢɝɧɚɥɢɡɚɬɨɪɚɦɢ. 
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ȼɟɪɯɧɹɹ ɝɪɭɡɨɧɟɫɭɳɚɹ ɤɪɟɫɬɨɜɢɧɚ ɫɜɚɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫɬɨɜɨɝɨ ɬɢɩɚ. 

ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɪɟɫɬɨɜɢɧɵ ɪɚɡɦɟɳɟɧɵ: ɩɨɞɩɹɬɧɢɤ, ɜɟɪɯɧɢɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɢ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ. Ɉɛɴɟɦ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɫɨɫɬɚɜɥɹɟɬ 

3,9ɦ3. 

ɇɢɠɧɹɹ ɤɪɟɫɬɨɜɢɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɰɟɥɶɧɨɫɜɚɪɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ 

ɥɭɱɟɜɨɝɨ ɬɢɩɚ. ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɪɟɫɬɨɜɢɧɵ ɪɚɡɦɟɳɟɧɵ ɧɢɠɧɢɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɢ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ. ɇɚ ɥɚɩɚɯ ɧɢɠɧɟɣ ɤɪɟɫɬɨɜɢɧɵ 

ɭɫɬɚɧɨɜɥɟɧɵ ɬɨɪɦɨɡɚ - ɞɨɦɤɪɚɬɵ. Ɉɛɴɟɦ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɫɨɫɬɚɜɥɹɟɬ 0,4 ɦ3. 

ɉɨɞɩɹɬɧɢɤ ɪɚɫɫɱɢɬɚɧ ɧɚ ɜɨɫɩɪɢɹɬɢɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ 

ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ c ɜɚɥɨɦ, ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ ɫ ɜɚɥɨɦ ɢ ɪɟɚɤɰɢɢ ɜɨɞɵ. 

ɉɨɞɩɹɬɧɢɤ ɢɦɟɟɬ ɝɥɚɞɤɢɣ ɲɥɢɮɨɜɚɧɧɵɣ ɞɢɫɤ (ɡɟɪɤɚɥɨ) ɢ 8 ɷɥɚɫɬɢɱɧɵɯ 

ɦɟɬɚɥɥɨɩɥɚɫɬɢɤɨɜɵɯ ɫɟɝɦɟɧɬɨɜ. ɋɟɝɦɟɧɬ ɨɩɢɪɚɟɬɫɹ ɧɚ ɬɨɪɰɟɜɭɸ ɱɚɫɬɶ 

ɞɟɦɩɮɢɪɭɸɳɢɯ ɬɚɪɟɥɨɤ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɩɢɪɚɸɬɫɹ ɧɚ ɫɮɟɪɢɱɟɫɤɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɨɩɨɪɧɵɯ ɜɢɧɬɨɜ, ɜɜɨɪɚɱɢɜɚɟɦɵɯ ɜ ɤɨɪɩɭɫ ɩɨɞɩɹɬɧɢɤɚ. 

ɇɚɩɪɚɜɥɹɸɳɢɟ ɩɨɞɲɢɩɧɢɤɢ ɫɨɫɬɨɹɬ ɢɡ ɤɨɦɩɥɟɤɬɚ ɫɟɝɦɟɧɬɨɜ — 8 ɲɬ., 

ɪɚɛɨɱɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɵɯ ɡɚɥɢɬɚ ɛɚɛɛɢɬɨɦ ɦɚɪɤɢ Ȼ-16 ɢ ɫɥɭɠɢɬ ɞɥɹ 

ɜɨɫɩɪɢɹɬɢɹ ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬ ɜɪɚɳɟɧɢɹ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ɉɪɟɞɟɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ: 

 ɉɨɞɩɹɬɧɢɤ - 65ºɋ; 

 ȼȽɉ ɢ ɇȽɉ - 70ºɋ; 

 Ɍɭɪɛɢɧɧɵɣ ɩɨɞɲɢɩɧɢɤ - 70ºɋ. 

Ɇɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɫɟɤɰɢɣ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨ 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ U - ɨɛɪɚɡɧɵɦɢ ɝɥɚɞɤɢɦɢ ɬɪɭɛɤɚɦɢ ɜ ɜɟɪɯɧɟɣ ɜɚɧɧɟ ɢ ɫ 

ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ U - ɨɛɪɚɡɧɵɦɢ ɝɥɚɞɤɢɦɢ ɬɪɭɛɤɚɦɢ ɜ ɧɢɠɧɟɣ 

ɜɚɧɧɟ. 

ȼɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɫɟɤɰɢɣ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦ 

ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɯɥɚɠɞɚɸɳɢɯ ɬɪɭɛɨɤ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚ ɬɪɭɛɤɢ 

ɧɚɜɢɬɚ ɢ ɩɪɢɩɚɹɧɚ ɦɟɞɧɚɹ ɝɨɮɪɚ. 
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2.3 Ɋɚɫɩɨɥɨɠɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɚɬɱɢɤɨɜ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

 

ȼ ɞɚɧɧɨɦ ɩɭɧɤɬɟ ɪɚɫɫɦɨɬɪɢɦ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɞɚɬɱɢɤɨɜ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ.  

ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɨɜ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

ɜ ɫɟɝɦɟɧɬɚɯ ɩɨɞɩɹɬɧɢɤɚ.  

 

 

Ɋɢɫɭɧɨɤ 6 – Ɋɚɫɩɨɥɨɠɟɧɢɟ Ɍɋɉ ɢ ɬɟɪɦɨɛɚɥɥɨɧɚ ɌɄɉ 160 ɧɚ ɫɟɝɦɟɧɬɚɯ 

ɩɨɞɩɹɬɧɢɤɚ 

 

ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɨɜ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

ɜ ɫɟɝɦɟɧɬɚɯ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ.  
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Ɋɢɫɭɧɨɤ 7  – Ɋɚɫɩɨɥɨɠɟɧɢɟ Ɍɋɉ ɢ ɬɟɪɦɨɛɚɥɥɨɧɚ ɌɄɉ 160 ɧɚ ɫɟɝɦɟɧɬɚɯ 

ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 
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2.4 ɍɫɬɪɨɣɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɌɄɉ 160 

 

ɇɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ Ƚɗɋ-1 ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɜɢɞɚ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɤɨɧɬɪɨɥɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ, ɩɨɞɲɢɩɧɢɤɨɜ (ɜɟɪɯɧɟɝɨ ɧɚɩɪɚɜɥɹɸɳɟɝɨ, 

ɧɢɠɧɟɝɨ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɢ ɬɭɪɛɢɧɧɨɝɨ), ɚ ɬɚɤɠɟ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɟɣ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. ɗɬɨ ɬɟɪɦɨɦɟɬɪɵ ɦɚɧɨɦɟɬɪɢɱɟɫɤɢɟ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɟ 

ɩɨɤɚɡɵɜɚɸɳɢɟ ɫɢɝɧɚɥɢɡɢɪɭɸɳɢɟ ɬɢɩɚ ɌɄɉ 160, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ 

ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɡɚɳɢɬɚɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɰɢɮɪɨɜɵɟ 

ɢɡɦɟɪɢɬɟɥɢ - ɪɟɝɭɥɹɬɨɪɵ ɬɟɦɩɟɪɚɬɭɪɵ ɬɢɩɚ ɌɊɆ-202 Ɉȼȿɇ, ɤɨɬɨɪɵɟ ɧɚ 

ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɚɯɨɞɹɬ ɨɝɪɚɧɢɱɟɧɧɭɸ ɫɮɟɪɭ ɩɪɢɦɟɧɟɧɢɹ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɥɢɲɶ ɩɨɤɚɡɚɬɟɥɶɧɨ. 

ɌɄɉ 160 ɩɪɟɞɫɬɚɜɥɟɧ – ɧɚ ɪɢɫɭɧɤɟ 8. 

 

 

Ɋɢɫɭɧɨɤ 8 - ɌɄɉ 160 
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ɍɫɬɪɨɣɫɬɜɚ ɌɄɉ 160 ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1967 ɝɨɞɭ. Ɍɟɪɦɨɦɟɬɪ 

ɦɚɧɨɦɟɬɪɢɱɟɫɤɢɣ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɩɨɤɚɡɵɜɚɸɳɢɣ ɫɢɝɧɚɥɢɡɢɪɭɸɳɢɣ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɟɪɦɟɬɢɱɧɭɸ ɡɚɩɨɥɧɟɧɧɭɸ ɬɟɪɦɨɫɢɫɬɟɦɭ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ 

ɢɡ ɬɟɪɦɨɛɚɥɥɨɧɚ, ɩɨɝɪɭɠɚɟɦɨɝɨ ɜ ɢɡɦɟɪɹɟɦɭɸ ɫɪɟɞɭ, ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɬɨɧɤɨɝɨ 

ɤɚɩɢɥɥɹɪɚ, ɦɚɧɨɦɟɬɪɢɱɟɫɤɨɣ ɬɪɭɛɱɚɬɨɣ ɩɪɭɠɢɧɵ, ɨɞɢɧ ɤɨɧɟɰ ɤɨɬɨɪɨɣ ɜɩɚɹɧ ɜ 

ɩɨɥɵɣ ɞɟɪɠɚɬɟɥɶ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɤɚɩɢɥɥɹɪɨɦ. Ⱦɪɭɝɨɣ ɤɨɧɟɰ ɬɪɭɛɱɚɬɨɣ 

ɩɪɭɠɢɧɵ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɞɤɚ ɫɜɹɡɚɧ ɫ ɫɟɤɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɫɨɟɞɢɧɟɧ ɡɭɛɱɚɬɵɦ 

ɡɚɰɟɩɥɟɧɢɟɦ ɫ ɬɪɢɛɤɨɣ, ɧɚ ɨɫɢ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧɚ ɭɤɚɡɚɬɟɥɶɧɚɹ ɫɬɪɟɥɤɚ. 

ɋɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɌɄɉ 160 ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, 

ɫɜɹɡɚɧɧɚɹ ɫ ɡɚɜɢɫɢɦɨɫɬɶɸ ɨɛɴɟɦɚ ɩɪɭɠɢɧɵ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ, ɝɞɟ 

ɨɧɚ ɪɚɫɩɨɥɨɠɟɧɚ. Ɍɚɤ ɠɟ ɜ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɬɚɤɢɟ 

ɧɟɞɨɫɬɚɬɤɢ, ɤɚɤ ɡɚɥɢɩɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ, ɞɟɮɨɪɦɚɰɢɹ ɬɟɪɦɨɛɚɥɥɨɧɚ ɥɢɛɨ ɟɝɨ 

ɪɚɡɪɭɲɟɧɢɟ ɢ ɞɚɥɶɧɟɣɲɢɣ ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɜɫɟɝɨ ɞɚɬɱɢɤɚ, ɩɟɪɟɝɢɛ ɤɚɩɢɥɥɹɪɚ, 

ɫɥɨɠɧɨɫɬɶ ɤɚɥɢɛɪɨɜɤɢ, ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɛɵɫɬɪɨɝɨ ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɜɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ, ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɫɬɶ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ [3]. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɫɟ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ Ƚɗɋ-1 

ɩɨɞɤɥɸɱɟɧɵ ɤ ɌɄɉ 160. 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɌɄɉ 160. 
 

Ɍɚɛɥɢɰɚ 1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɌɄɉ 160 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɉɪɟɞɟɥɵ ɢɡɦɟɪɟɧɢɣ, °ɋ -25…+75 0…+120 +100…+200 +200…+300 

Ɂɚɩɨɥɧɢɬɟɥɶ ɬɟɪɦɨɫɢɫɬɟɦɵ ɏɥɚɞɨɧ 22 Ɇɟɬɢɥ 
ɯɥɨɪɢɫɬɵɣ 

Ⱥɰɟɬɨɧ Ɍɨɥɭɨɥ 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 1,5; 2,5 

Ⱦɥɢɧɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ 
ɤɚɩɢɥɥɹɪɚ, ɦ 

0,6;  1,0;  1,6;  2,5;  4,0;  6,0;  10;  12;  16;  25 

Ƚɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ 
ɬɟɪɦɨɛɚɥɥɨɧɚ, ɦɦ 

125; 160; 200; 250; 315; 400; 500 

Ⱦɢɚɦɟɬɪ ɬɟɪɦɨɛɚɥɥɨɧɚ, ɦɦ 12; 14; 16 16 

Ɇɚɬɟɪɢɚɥ ɬɟɪɦɨɛɚɥɥɨɧɚ Ʌɚɬɭɧɶ Ʌɋ-59, ɧɟɪɠ.ɫɬɚɥɶ ɇɟɪɠ.ɫɬɚɥɶ 

ȼɢɞ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ 
ɤɚɩɢɥɥɹɪɚ 

Ⱥ - ɦɟɞɧɚɹ, Ȼ - ɩɨɥɢɷɬɢɥɟɧɨɜɚɹ Ⱥ - ɦɟɞɧɚɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɂɫɩɨɥɧɟɧɢɟ ɤɨɪɩɭɫɚ ɇ – ɧɚɫɬɟɧɧɨɟ, ɓ – ɳɢɬɨɜɨɟ, ɒ – ɲɬɚɦɩɨɜɚɧɧɵɣ, 
Ʌ - ɥɢɬɨɣ 

Ɋɚɡɪɵɜɧɚɹ ɦɨɳɧɨɫɬɶ 
ɤɨɧɬɚɤɬɨɜ 
ɫɢɝɧɚɥɢɡɢɪɭɸɳɟɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ȼȺ 

50 

Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ 
ɩɨ ȽɈɋɌ 15150 

ɍɏɅ2, Ɍ2, Ɍȼ3 

ɇɚɩɪɹɠɟɧɢɟ ɜɧɟɲɧɢɯ 
ɤɨɦɦɭɬɢɪɭɟɦɵɯ ɰɟɩɟɣ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ȼ 

220 ȼ/50 Ƚɰ ɞɥɹ ɢɫɩɨɥɧɟɧɢɣ ɍɏɅ2, Ɍ2; 
250 ȼ/60 Ƚɰ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ Ɍȼ3 

ɋɬɟɩɟɧɶ ɩɵɥɟɜɥɚɝɨɡɚɳɢɬɵ IP43 

Ƚɪɭɩɩɚ ɜɢɛɪɨɭɫɬɨɣɱɢɜɨɫɬɢ L3 ɩɨ ȽɈɋɌ 12997-84 

Ɇɟɠɩɨɜɟɪɨɱɧɵɣ ɢɧɬɟɪɜɚɥ 1 ɝɨɞ 

Ƚɚɪɚɧɬɢɣɧɵɣ ɫɪɨɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

60 ɦɟɫɹɰɟɜ 

ɋɪɨɤ ɫɥɭɠɛɵ, ɧɟ ɦɟɧɟɟ 10 ɥɟɬ 
 

ɇɚ ɪɢɫɭɧɤɟ 9  ɢɡɨɛɪɚɠɟɧɚ ɫɬɨɣɤɚ ɌɄɉ 160. 
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Ɋɢɫɭɧɨɤ 9 – ɋɬɨɣɤɚ ɌɄɉ 160 ɝɢɞɪɨɚɝɪɟɝɚɬɚ №1 

 

2.5 ɍɫɬɪɨɣɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɌɊɆ-202 Ɉȼȿɇ 

 

ɍɫɬɪɨɣɫɬɜɚ ɌɊɆ-202 Ɉȼȿɇ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜ 2010 ɝɨɞɭ. ɂɡɦɟɪɢɬɟɥɢ-

ɪɟɝɭɥɹɬɨɪɵ ɞɜɭɯɤɚɧɚɥɶɧɵɟ ɌɊɆ-202 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɮɢɡɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɵɯ ɩɟɪɜɢɱɧɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ (ɞɚɥɟɟ 

«ɞɚɬɱɢɤɚɦɢ») ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɨ ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢɥɢ ɧɚɩɪɹɠɟɧɢɹ. ɂɧɮɨɪɦɚɰɢɹ ɨ ɥɸɛɨɦ ɢɡ ɢɡɦɟɪɟɧɧɵɯ 

ɮɢɡɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɰɢɮɪɨɜɨɦ ɜɢɞɟ ɧɚ ɜɫɬɪɨɟɧɧɨɦ 
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ɱɟɬɵɪɟɯɪɚɡɪɹɞɧɨɦ ɰɢɮɪɨɜɨɦ ɢɧɞɢɤɚɬɨɪɟ. Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɌɊɆ 202 ɞɥɹ 

ɬɟɪɦɨɦɟɬɪɨɜ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 0,25. 

ɇɚ ɪɢɫɭɧɤɟ 10  ɢɡɨɛɪɚɠɟɧ ɢɡɦɟɪɢɬɟɥɶ-ɪɟɝɭɥɹɬɨɪ ɌɊɆ-202 Ɉȼȿɇ. 

 

 

Ɋɢɫɭɧɨɤ 10 - ɂɡɦɟɪɢɬɟɥɶ-ɪɟɝɭɥɹɬɨɪ ɌɊɆ-202 Ɉȼȿɇ 

 

Ɍɚɤ ɠɟ ɢɦɟɟɬɫɹ ɩɨɪɬ RS-485, ɬɨ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɩɪɚɜɥɹɬɶ ɞɚɧɧɵɟ 

ɱɟɪɟɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ RS-485<->USB ɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ 

ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ ɫɬɚɧɰɢɢ Ƚɗɋ (ɞɚɥɟɟ ȺɊɆ ɇɋɋ Ƚɗɋ-1), ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɫɭɳɟɫɬɜɟɧɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɌɄɉ.  

ɍɱɢɬɵɜɚɹ ɜɵɲɟɫɤɚɡɚɧɧɨɟ, ɌɊɆ ɩɨɡɜɨɥɹɟɬ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɞɟɬɫɹ ɜɪɭɱɧɭɸ, ɫ 

ɡɚɩɢɫɶɸ ɞɚɧɧɵɯ ɜ ɠɭɪɧɚɥ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ ɪɚɡ ɜ ɫɭɬɤɢ. Ɉɞɧɨɣ ɢɡ  ɮɭɧɤɰɢɣ 

ɌɊɆ-202 ɹɜɥɹɟɬɫɹ ɤɨɪɪɟɤɰɢɹ ɢɡɦɟɪɟɧɢɣ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɧɚɱɚɥɶɧɨɣ 

ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɢ ɩɨɝɪɟɲɧɨɫɬɟɣ, ɜɧɨɫɢɦɵɯ 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɩɪɨɜɨɞɚɦɢ, ɢɡɦɟɪɟɧɧɨɟ ɩɪɢɛɨɪɨɦ ɡɧɚɱɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ 

ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɨ. ɋɟɝɨɞɧɹ ɌɊɆ-202 ɪɚɛɨɬɚɸɬ ɥɢɲɶ ɩɨɤɚɡɚɬɟɥɶɧɨ, ɤ ɧɢɦ ɧɟ 

ɩɨɞɤɥɸɱɟɧɵ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ.  

ɇɚ ɪɢɫɭɧɤɟ 11 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɚɧɟɥɶ ɢɡɦɟɪɢɬɟɥɶ-ɪɟɝɭɥɹɬɨɪɨɜ ɌɊɆ 202 

Ɉɜɟɧ. 
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Ɋɢɫɭɧɨɤ 11 – ɉɚɧɟɥɶ ɢɡɦɟɪɢɬɟɥɶ-ɪɟɝɭɥɹɬɨɪɨɜ ɌɊɆ 202 Ɉɜɟɧ 

 

ɌɊɆ-202 ɩɨɥɭɱɚɸɬ ɞɚɧɧɵɟ ɫ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɢɩɚ 

Ɍɋɉ 9201 (ɩɥɚɬɢɧɨɜɨɟ ɬɟɪɦɨɫɨɩɪɨɬɢɜɥɟɧɢɟ) ɢ  ɌɋɆ 9201 (ɦɟɞɧɨɟ 

ɬɟɪɦɨɫɨɩɪɨɬɢɜɥɟɧɢɟ) ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɢɯ, 

ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɪɟɞ ɢ ɬɜɟɪɞɵɯ ɬɟɥ, ɧɟ ɪɚɡɪɭɲɚɸɳɢɯ ɡɚɳɢɬɧɭɸ ɚɪɦɚɬɭɪɭ. 

Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɫɟɝɦɟɧɬɚɯ 

ɩɨɞɲɢɩɧɢɤɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɧɚ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɥɚɬɢɧɨɜɵɟ ɢ ɦɟɞɧɵɟ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɍɋɉ-9201, 

ɌɋɆ-9201 ɫ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ (ɤɥɟɦɦɧɨɣ) ɝɨɥɨɜɤɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
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ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɢɯ, ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɪɟɞ ɢ ɬɜɟɪɞɵɯ ɬɟɥ, ɧɟ 

ɪɚɡɪɭɲɚɸɳɢɯ ɡɚɳɢɬɧɭɸ ɚɪɦɚɬɭɪɭ, ɜ ɞɢɚɩɚɡɨɧɟ -196 … +600°ɋ. Ʉɥɚɫɫɵ 

ɞɨɩɭɫɤɚ Ⱥ,ȼ,ɋ. Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ Ɍɋɉ-9201, ɌɋɆ-9201 ɢɦɟɸɬ 

ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɹɯ. Ɇɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫ ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɦ 

ɮɬɨɪɨɩɥɚɫɬɨɜɵɦ ɩɨɤɪɵɬɢɟɦ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɫɥɵɯ ɢ ɳɟɥɨɱɧɵɯ 

ɫɪɟɞ ɜ ɩɪɟɞɟɥɚɯ ɞɨ +200°ɋ. Сɟɪɬɢɮɢɰɢɪɨɜɚɧɵ ɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɜ 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɪɟɟɫɬɪɟ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɨɫɧɨɜɚɧ ɧɚ ɫɜɨɣɫɬɜɟ ɦɟɬɚɥɥɚ 

(ɩɥɚɬɢɧɵ ɢɥɢ ɦɟɞɢ) ɢɡɦɟɧɹɬɶ ɫɜɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫ ɢɡɦɟɧɟɧɢɟɦ 

ɬɟɦɩɟɪɚɬɭɪɵ. Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɨɫɬɨɹɬ ɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɧɚɪɭɠɧɨɣ ɚɪɦɚɬɭɪɵ. ɑɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɚɬɢɧɨɜɭɸ ɫɩɢɪɚɥɶ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜ ɞɜɭɯɤɚɧɚɥɶɧɨɣ 

ɤɟɪɚɦɢɱɟɫɤɨɣ ɬɪɭɛɤɟ (ɩɪɢ ɧɚɥɢɱɢɢ ɞɜɭɯ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɜɟ 

ɫɩɢɪɚɥɢ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɱɟɬɵɪɟɯɤɚɧɚɥɶɧɨɣ ɤɟɪɚɦɢɱɟɫɤɨɣ ɬɪɭɛɤɟ), 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɡɚɩɨɥɧɟɧɧɨɣ ɤɟɪɚɦɢɱɟɫɤɢɦ ɩɨɪɨɲɤɨɦ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ 

ɢɡɨɥɹɬɨɪɨɦ, ɫɨɡɞɚɟɬ ɷɮɮɟɤɬ ɩɨɞɩɪɭɠɢɧɢɜɚɧɢɹ ɫɩɢɪɚɥɢ ɢ ɨɛɥɚɞɚɟɬ 

ɢɧɝɢɛɢɬɨɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

ɇɚɪɭɠɧɚɹ ɚɪɦɚɬɭɪɚ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɡɚɳɢɬɧɨɝɨ 

ɫɬɚɥɶɧɨɝɨ ɤɨɪɩɭɫɚ ɫ ɝɨɥɨɜɤɨɣ ɢɡ ɩɪɟɫɫ-ɦɚɬɟɪɢɚɥɚ. 

ȼ ɝɨɥɨɜɤɟ ɪɚɡɦɟɳɚɟɬɫɹ ɤɨɧɬɚɤɬɧɚɹ ɤɨɥɨɞɤɚ ɫ ɡɚɠɢɦɧɵɦɢ ɝɚɣɤɚɦɢ ɞɥɹ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɪɨɜɨɞɨɜ, ɫɨɟɞɢɧɹɸɳɢɯ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɹɜɥɹɟɬɫɹ 

ɨɞɧɨɮɭɧɤɰɢɨɧɚɥɶɧɵɦ, ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɦ, ɧɟɪɟɦɨɧɬɢɪɭɟɦɵɦ, 

ɨɞɧɨɤɚɧɚɥɶɧɵɦ ɢɥɢ ɞɜɭɯɤɚɧɚɥɶɧɵɦ ɢɡɞɟɥɢɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. 

ɉɨɜɟɪɤɚ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɋɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ8.461-82 «Ƚɋɂ. Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɩɨɜɟɪɤɢ». Ɇɟɠɩɨɜɟɪɨɱɧɵɣ ɢɧɬɟɪɜɚɥ - ɬɪɢ ɝɨɞɚ. 



34 

 

ȼ ɬɚɛɥɢɰɟ 2  ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɍɋɉ-9201ɢ ɌɋɆ-9201. 

 

Ɍɚɛɥɢɰɚ 2 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɍɋɉ-9201 ɢ ɌɋɆ-9201 

ɉɚɪɚɦɟɬɪ 

Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

Ɍɋɉ-9201 ɌɋɆ-9201  

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɵɯ 

ɬɟɦɩɟɪɚɬɭɪ, °C 
-196 … +600°ɋ 

ɇɨɦɢɧɚɥɶɧɚɹ ɫɬɚɬɢɱɟɫɤɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  
50ɉ; 100ɉ  50Ɇ; 100Ɇ  

Ʉɥɚɫɫ ɞɨɩɭɫɤɚ Ⱥ; ȼ ȼ; ɋ 

ȼɪɟɦɹ ɬɟɪɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, ɫ 6,5; 20; 40 20; 40 

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɩɵɥɢ ɢ ɜɨɞɵ  IP55 

ɇɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ a, °C»1 0,00391 0,00428 

Ɇɚɬɟɪɢɚɥ ɡɚɳɢɬɧɨɣ ɚɪɦɚɬɭɪɵ 
ɫɬɚɥɶ 12ɏ18ɇ10Ɍ  

ɫɬɚɥɶ ɏ23ɘ5 
ɋɬɚɥɶ 12ɏ18ɇ10Ɍ 

Ⱦɢɚɩɚɡɨɧ ɭɫɥɨɜɧɵɯ ɞɚɜɥɟɧɢɣ, Ɇɉɚ 0,4; 6,3; 10 

ɂɫɩɨɥɧɟɧɢɟ ɩɨ ɜɢɛɪɨɭɫɬɨɣɱɢɜɨɫɬɢ N3 

ȼɢɞ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɧɟɧɢɹ  ɍ2, Ɍ2 

ɋɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɞɨ ɨɬɤɚɡɚ, ɱ 70000 
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ɇɚ ɪɢɫɭɧɤɟ 12 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɍɋɉ-

9201 ɢ ɌɋɆ-9201. 

 

 

Ɋɢɫɭɧɨɤ 12 - Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɍɋɉ-9201 ɢ ɌɋɆ-

9201 
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3 ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɚɧɚɥɢɡ ɫɨɛɪɚɧɧɵɯ ɞɚɧɧɵɯ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ-1  

 

ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɌɄɉ-160 ɢ 

ɌɊɆ-202, ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɟɝɨ ɢ 

ɧɢɠɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, ɩɨɞɩɹɬɧɢɤɚ ɢ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. 

ɇɚ ɪɢɫɭɧɤɟ 13 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ 

ɩɨɞɩɹɬɧɢɤɚ.  

 

 

Ɋɢɫɭɧɨɤ 13 - Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ 

 

ɇɚ ɪɢɫɭɧɤɟ 14 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ 

ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ.  
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Ɋɢɫɭɧɨɤ 14 - Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ ɬɭɪɛɢɧɧɨɝɨ 

ɩɨɞɲɢɩɧɢɤɚ 

 

ɇɚ ɪɢɫɭɧɤɟ 15  ɩɪɟɞɫɬɚɜɥɟɧ  ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ   ɬɟɦɩɟɪɚɬɭɪɵ  ɫɟɝɦɟɧɬɨɜ 

ɜɟɪɯɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. 
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Ɋɢɫɭɧɨɤ 15 - Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ ɜɟɪɯɧɟɝɨ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ȼȽɉ, 

ɇȽɉ, Ɍɉ ɢ ɩɨɞɩɹɬɧɢɤɚ ɛɵɥɢ ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: ɌɊɆ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ 

ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɢɡɦɟɧɟɧɢɹɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɦɚɲɢɧɵ, ɬɟɦɩɟɪɚɬɭɪɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɢ 

ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɟɣ. Ɍɚɤ ɠɟ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫ ɌɊɆ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ 

ɩɨɞɪɨɛɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚ ɤɨɪɨɬɤɢɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɱɟɝɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɌɄɉ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɚɪɚɦɟɬɪɚɯ 
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ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ-1 ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɌɊɆ 

202.  
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4 ɋɨɜɪɟɦɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢɡɦɟɪɟɧɢɹ 

 

4.1 ɉɪɟɢɦɭɳɟɫɬɜɚ ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ  
 

Ȼɥɚɝɨɞɚɪɹ ɩɟɪɟɯɨɞɭ ɧɚ ɰɢɮɪɨɜɵɟ ɫɪɟɞɫɬɜɚ  ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɧɨ 

ɩɨɥɭɱɢɬɶ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ: 

• ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ (ɜɫɟ 

ɢɡɦɟɪɟɧɢɹ ɛɭɞɭɬ ɜɟɫɬɢɫɶ ɟɠɟɫɟɤɭɧɞɧɨ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɞɢɚɝɧɨɫɬɢɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ); 

• ɩɨɥɭɱɟɧɢɟ ɛɨɥɟɟ ɬɨɱɧɵɯ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ (ɤɨɪɪɟɤɰɢɹ 

ɢɡɦɟɪɟɧɢɣ, ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ, ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɛɨɥɶɲɟɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɞɚɬɱɢɤɨɜ ɢ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɭɫɪɟɞɧɹɬɶ ɩɨɥɭɱɟɧɧɵɟ 

ɡɧɚɱɟɧɢɹ); 

• ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

• ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɬɚɤ ɤɚɤ ɤɨɧɬɪɨɥɶ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨɫɬɨɹɧɧɨ, ɨɰɟɧɤɚ 

ɫɨɫɬɨɹɧɢɹ ɛɭɞɟɬ ɛɨɥɟɟ ɬɨɱɧɨɣ); 

• ɦɨɧɢɬɨɪɢɧɝ ɪɨɫɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɟɤ ɢɡɦɟɪɟɧɢɹ; 

• ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɢɡɦɟɪɟɧɢɹ ɢ ɜ 

ɫɥɭɱɚɟ ɩɨɜɪɟɠɞɟɧɢɹ ɤɚɧɚɥɚ ɢɫɤɥɸɱɟɧɢɟ ɩɭɫɤɚ ɡɚɳɢɬ ɨɬ ɞɚɧɧɨɝɨ ɞɚɬɱɢɤɚ;  

•  ɩɪɨɜɟɪɤɚ ɤɚɧɚɥɨɜ ɢɡɦɟɪɟɧɢɣ ɧɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɥɭɱɚɟɦɵɯ 

ɞɚɧɧɵɯ; 

• ɞɨɫɬɭɩɧɨɫɬɶ ɢ ɨɛɴɟɦ ɚɪɯɢɜɚ ɞɚɧɧɵɯ. 

 

 4.2 Ɉɛɡɨɪ ɢ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ  ɞɟɣɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

 

ɋɟɝɨɞɧɹ ɩɪɨɰɟɫɫ ɦɨɞɟɪɧɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɟɪɟɯɨɞ ɫ ɭɫɬɚɪɟɜɲɢɯ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɪɟɥɟ ɧɚ 

ɧɨɜɵɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɤɨɦɩɥɟɤɫɵ.  
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɫɬɚɧɰɢɢ ɜ ɩɨɫɬɨɹɧɧɨɦ ɞɟɠɭɪɫɬɜɟ ɧɚɯɨɞɢɬɫɹ ɥɢɲɶ 

ɨɞɢɧ ɪɚɛɨɬɧɢɤ ɢɡ ɱɢɫɥɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ – ɷɬɨ ɧɚɱɚɥɶɧɢɤ ɫɦɟɧɵ 

ɫɬɚɧɰɢɢ (ɦɚɲɢɧɢɫɬ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɪɚɛɨɬɚɟɬ ɩɨ 8-ɦɢ ɱɚɫɨɜɨɣ ɫɦɟɧɟ 5 ɞɧɟɣ ɜ 

ɧɟɞɟɥɸ), ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɧɟ ɭɫɥɟɞɢɬɶ ɡɚ ɪɟɡɤɢɦ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ 

ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ɉɨɷɬɨɦɭ ɫɨɡɞɚɧɢɟ ȺɋɍɌɉ ɫ ɩɨɥɧɨɰɟɧɧɨɣ ɫɢɫɬɟɦɨɣ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɞɥɹ 

Ƚɗɋ-1 ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ. Ɍɚɤ ɠɟ ɫɨɝɥɚɫɧɨ [5] ȺɋɍɌɉ ɞɨɥɠɧɚ ɛɵɬɶ 

ɫɨɡɞɚɧɚ ɞɥɹ ɜɫɟɯ Ƚɗɋ/ȽȺɗɋ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 5 Ɇȼɬ ɢ ɛɨɥɟɟ ɤɚɤ 

ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɜɵɩɨɥɧɟɧɧɚɹ ɧɚ ɛɚɡɟ 

ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ, ɢ 

ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɢɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɷɮɮɟɤɬɢɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȺɋɍɌɉ ɫɬɪɨɢɬɫɹ ɤɚɤ ɫɨɜɪɟɦɟɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɪɨɰɟɫɫɨɦ, ɩɨɡɜɨɥɹɸɳɚɹ ɮɨɪɦɢɪɨɜɚɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɧɭɸ, 

ɤɨɦɩɥɟɤɫɧɭɸ ɫɢɫɬɟɦɭ. Ɉɧɚ ɝɚɪɚɧɬɢɪɭɟɬ ɛɟɡɭɫɥɨɜɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɬɢɩɨɜɵɯ 

ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɢɫɬɟɦɚɦ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɟɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ – ɨɬ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɨ ɩɪɚɤɬɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɹɹ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ 

ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ, 

ɭɩɪɚɜɥɹɸɳɢɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ. 

ȺɋɍɌɉ ɞɨɥɠɧɚ ɫɬɪɨɢɬɶɫɹ ɤɚɤ ɦɧɨɝɨɭɪɨɜɧɟɜɚɹ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɱɟɥɨɜɟɤɨ-

ɦɚɲɢɧɧɚɹ ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ ɪɚɛɨɬɚɟɬ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. ȼ ɨɛɹɡɚɬɟɥɶɧɨɦ 

ɩɨɪɹɞɤɟ ɜɵɞɟɥɹɸɬɫɹ ɞɜɚ ɭɪɨɜɧɹ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ: 

 ȼɟɪɯɧɢɣ (ɫɬɚɧɰɢɨɧɧɵɣ) ɭɪɨɜɟɧɶ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ȺɋɍɌɉ, ɜ 

ɤɨɬɨɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɤɨɧɬɪɨɥɶ ɢ ɧɚɛɥɸɞɟɧɢɟ ɡɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɩɨ ɜɫɟɣ ɫɬɚɧɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɟ ɪɚɛɨɬɨɣ ɫɬɚɧɰɢɢ ɫ 

ɰɟɧɬɪɚɥɶɧɨɝɨ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

 ɇɢɠɧɢɣ (ɚɝɪɟɝɚɬɧɵɣ) ɭɪɨɜɟɧɶ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ȺɋɍɌɉ, ɧɚ 

ɤɨɬɨɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ 
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɫɬɚɧɰɢɢ (ɝɢɞɪɨɚɝɪɟɝɚɬɵ, ɜɵɤɥɸɱɚɬɟɥɢ, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ). ɇɚ ɧɢɠɧɟɦ ɭɪɨɜɧɟ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ȺɋɍɌɉ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɜɨɞ ɢ ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɨɬ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɰɢɢ ɢ ɜɵɜɨɞ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ȺɋɍɌɉ ɞɨɥɠɟɧ ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ 

ɤɨɦɩɥɟɤɫɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫ ɪɚɫɲɢɪɹɟɦɵɦ ɧɚɛɨɪɨɦ ɮɭɧɤɰɢɣ. 

Ʉɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ȺɋɍɌɉ ɞɨɥɠɟɧ 

ɜɤɥɸɱɚɬɶ: SCADA-ɫɢɫɬɟɦɭ (Supervisory Control And Data Acquisition – 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɢ ɫɛɨɪ 

ɞɚɧɧɵɯ), ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ, ɐɉɉɋ (ɰɟɧɬɪɚɥɶɧɚɹ ɩɪɢɟɦɨ-

ɩɟɪɟɞɚɸɳɚɹ ɫɬɚɧɰɢɹ), ɫɢɫɬɟɦɭ ɦɨɧɢɬɨɪɢɧɝɚ, ɫɢɫɬɟɦɭ ɪɟɡɟɪɜɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ, 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ȺɊɆ ɨɩɟɪɚɬɢɜɧɨɝɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 

(ɪɟɲɟɧɢɟ ɨ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ ɷɬɚɩɟ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ), ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ Ⱥɂɂɋ Ʉɍɗ (ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱёɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ), 

Ⱥɂɂɋ Ɍɍɗ (ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɱёɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ), ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ 

ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ȽɌɋ, ɚ ɬɚɤɠɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɞɪɭɝɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ 

ɤɨɦɩɥɟɤɫɨɜ, ɪɟɚɥɢɡɚɰɢɹ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɚ ɧɚ ɨɛɴɟɤɬɟ. 

ɋɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ ɫɨɫɬɨɢɬ ɢɡ ɮɭɧɤɰɢɣ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ ɢ 

ɚɪɯɢɜɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɢ 

ɤɨɦɦɭɧɢɤɚɰɢɟɣ ɫ ɱɟɥɨɜɟɤɨɦ. ɂɧɮɨɪɦɚɰɢɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɹɜɥɹɟɬɫɹ ɪɟɲɚɸɳɢɦ 

ɮɚɤɬɨɪɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɢɧɮɨɪɦɚɰɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧɚ ɬɚɤ, 

ɱɬɨɛɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɱɟɥɨɜɟɤɭ ɜ ɧɚɝɥɹɞɧɨɦ ɜɢɞɟ, ɞɨɥɠɧɚ ɛɵɬɶ ɨɱɢɳɟɧɚ 

ɨɬ ɧɟɤɨɪɪɟɤɬɧɵɯ ɡɧɚɱɟɧɢɣ ɢ ɥɨɠɧɵɯ ɫɢɝɧɚɥɨɜ.  

ɇɚ ɪɢɫɭɧɤɟ 16 ɢɡɨɛɪɚɠɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ 

Ⱥɋɍ Ɍɉ Ƚɗɋ-1.  
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Ɋɢɫɭɧɨɤ 16 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ 

 

4.3 ɋɛɨɪ ɢ ɩɟɪɜɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɚɧɚɥɨɝɨɜɵɯ, ɞɢɫɤɪɟɬɧɵɯ ɢ 

ɱɢɫɥɨɢɦɩɭɥɶɫɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɩɟɪɜɢɱɧɵɯ ɞɚɬɱɢɤɨɜ 

 

ɋɛɨɪ ɢ ɩɟɪɜɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɚɧɚɥɨɝɨɜɵɯ, ɞɢɫɤɪɟɬɧɵɯ ɢ 

ɱɢɫɥɨɢɦɩɭɥɶɫɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɩɟɪɜɢɱɧɵɯ ɞɚɬɱɢɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɯɨɞɟ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɤɨɧɬɪɨɥɥɟɪɨɦ. ȼ 

ɤɨɧɬɪɨɥɥɟɪɟ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɚ ɜɫɹ ɞɚɥɶɧɟɣɲɚɹ ɥɨɝɢɤɚ ɞɟɣɫɬɜɢɣ, 

ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɢ ɞɢɚɝɧɨɫɬɢɤɚ ɤɚɧɚɥɨɜ.  

ɉɪɢ ɫɛɨɪɟ ɢ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɟ ɢɧɮɨɪɦɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ:  

 ɨɩɪɨɫ ɫɢɝɧɚɥɨɜ ɨɬ ɞɚɬɱɢɤɨɜ ɢ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢɯ ɜ ɞɜɨɢɱɧɵɣ ɤɨɞ; 

 ɮɢɥɶɬɪɚɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ;  

 ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜ ɮɢɡɢɱɟɫɤɢɟ ɜɟɥɢɱɢɧɵ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ ɲɤɚɥɚɦɢ;  

 ɜɵɱɢɫɥɟɧɢɟ ɧɟɢɡɦɟɪɹɟɦɵɯ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ;  
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 ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɨɥɨɠɟɧɢɢ ɢ ɫɨɫɬɨɹɧɢɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ ɢ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ. 

 

4.4 Ɍɟɯɧɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɚ ɫɪɟɞɫɬɜ ɉɌɄ  

 

ȼ ɫɨɜɪɟɦɟɧɧɵɯ Ⱥɋɍ Ɍɉ ɨɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɫɪɟɞɫɬɜɚ ɫɛɨɪɚ 

ɢɧɮɨɪɦɚɰɢɢ, ɞɚɬɱɢɤɢ ɢɥɢ ɩɟɪɜɢɱɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ. Ⱦɚɬɱɢɤɢ ɩɪɟɨɛɪɚɡɭɸɬ 

ɮɢɡɢɱɟɫɤɭɸ ɜɟɥɢɱɢɧɭ ɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ. Ⱦɥɹ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɦ ɞɚɬɱɢɤɢ ɹɜɥɹɸɬɫɹ ɨɪɝɚɧɚɦɢ ɱɭɜɫɬɜ, ɩɨɷɬɨɦɭ ɤ ɧɢɦ 

ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɬɨɱɧɨɫɬɢ, ɜɪɟɦɟɧɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, 

ɧɚɞɟɠɧɨɫɬɢ, ɜɪɟɦɟɧɢ ɧɚɪɚɛɨɬɤɢ ɧɚ ɨɬɤɚɡ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ 

ɢ ɬ.ɞ.  

ɋ ɪɚɡɜɢɬɢɟɦ Ⱥɋɍ Ɍɉ ɤ ɞɚɬɱɢɤɚɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɧɨɜɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɬɚɤɢɟ 

ɤɚɤ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɚ. Ɋɚɡɭɦɟɟɬɫɹ, ɷɬɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɵɲɚɸɬ ɢ ɫɬɨɢɦɨɫɬɶ 

ɞɚɬɱɢɤɨɜ, ɢ ɭɜɟɪɟɧɧɨɫɬɶ ɜ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɟɪɟɞɚɜɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ⱦɚɬɱɢɤ – 

ɷɬɨ ɬɟɯɧɢɱɟɫɤɨɟ ɫɪɟɞɫɬɜɨ, ɤɨɬɨɪɨɟ, ɤɚɤ ɢ ɥɸɛɨɟ ɞɪɭɝɨɟ, ɦɨɠɟɬ ɛɵɬɶ 

ɧɟɢɫɩɪɚɜɧɨ, ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɹɜɧɨɣ (ɜɵɯɨɞ ɡɚ ɞɢɚɩɚɡɨɧ 

ɢɡɦɟɪɟɧɢɹ, ɨɛɪɵɜ ɢ ɩɪɨɱɢɟ), ɬɚɤ ɢ ɧɟɹɜɧɨɣ, ɤɨɝɞɚ ɞɚɬɱɢɤ ɩɨɤɚɡɵɜɚɟɬ ɧɟɤɨɬɨɪɨɟ 

ɡɧɚɱɟɧɢɟ ɢɡ ɨɛɥɚɫɬɢ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɚ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ. ɉɨɤɚɡɚɧɢɹ ɨɬɞɟɥɶɧɨɝɨ, ɞɚɠɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ, ɞɚɬɱɢɤɚ 

ɦɨɠɟɬ ɧɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɨɤɚɡɚɧɢɹɦ ɞɪɭɝɢɯ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɰɟɧɤɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɜɵɞɚɱɢ ɨɩɟɪɚɬɢɜɧɨɦɭ 

ɩɟɪɫɨɧɚɥɭ Ƚɗɋ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ. 

ɋɚɦɨɞɢɚɝɧɨɫɬɢɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɫɬɪɨɟɧɧɵɦɢ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɦɢ 

ɫɪɟɞɫɬɜɚɦɢ. ɋɚɦɨɞɢɚɝɧɨɫɬɢɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɨɜɟɪɤɭ ɫɨɫɬɨɹɧɢɹ ɜɫɟɯ 

ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɜɤɥɸɱɚɹ ɤɨɧɬɪɨɥɶ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɤɚɧɚɥɨɜ ɢ ɚɩɩɚɪɚɬɭɪɵ 

ɫɜɹɡɢ.  
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Ⱥɩɩɚɪɚɬɭɪɚ ɉɌɄ ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɢ 

ɜɵɩɨɥɧɹɟɬ ɩɪɨɜɟɪɤɭ ɜɫɟɯ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ: 

• ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ;  

• ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ;  

• ɩɪɨɜɟɪɤɭ ɤɨɧɬɪɨɥɥɟɪɨɜ (ɦɨɞɭɥɟɣ), ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɥɸɛɨɣ ɱɚɫɬɢ 

ɫɢɫɬɟɦɵ;  

• ɩɪɨɜɟɪɤɭ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ 

ɤɨɦɩɨɧɟɧɬɨɜ ɉɌɄ;  

• ɬɟɫɬɢɪɨɜɚɧɢɟ ɜɫɟɯ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɢɫɬɟɦɵ, ɢɯ 

ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɩɟɪɢɮɟɪɢɢ;  

• ɤɨɧɬɪɨɥɶ ɩɪɨɯɨɠɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɤɚɧɚɥɚɦ. 

ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɦ ɜɵɩɨɥɧɹɟɬ 

ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ:  

• ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɚɜɬɨɦɚɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ;  

• ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ;  

• ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ;  

• ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɡɚɳɢɬɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɨɜ ɪɭɱɧɨɝɨ ɜɜɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ:  

• ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɣɤɢ ɚɥɝɨɪɢɬɦɨɜ ɤɨɧɬɪɨɥɹ (ɞɢɚɩɚɡɨɧ 

ɢɡɦɟɪɟɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɝɪɚɧɢɰɵ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɢ ɚɜɚɪɢɣɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɬ.ɞ.);  

• ɤɨɷɮɮɢɰɢɟɧɬɵ ɢ ɤɨɧɫɬɚɧɬɵ (ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ, ɝɢɫɬɟɪɟɡɢɫ 

ɩɚɪɚɦɟɬɪɨɜ ɢ ɬ.ɞ.).  

ȼɜɨɞɢɦɵɟ ɞɚɧɧɵɟ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɧɚ ɞɨɩɭɫɬɢɦɨɫɬɶ ɡɧɚɱɟɧɢɣ. 

 

4.5 Ʉɨɧɬɪɨɥɶ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ  
 

Ʉɨɧɬɪɨɥɶ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɢɚɝɧɨɫɬɢɤɭ 

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ ɢ ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɨ ɱɚɫɬɢɱɧɨɣ ɢɥɢ ɩɨɥɧɨɣ ɩɨɬɟɪɢ 
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ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɧɚɱɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. Ɍɪɟɛɨɜɚɧɢɹ ɤ 

ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɉɌɄ ɧɚ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɹɜɥɹɟɬɫɹ 

ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ɥɸɛɵɯ Ⱥɋɍ Ɍɉ. Ⱦɚɧɧɨɟ ɬɪɟɛɨɜɚɧɢɟ ɭɤɚɡɵɜɚɟɬɫɹ ɜ  ȽɈɋɌ 

34.603-92. ȼɢɞɵ ɢɫɩɵɬɚɧɢɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ. ɉɨɤɚɡɚɧɢɹ ɞɚɬɱɢɤɨɜ, ɫ 

ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɪɢɧɢɦɚɸɬɫɹ ɪɟɲɟɧɢɹ ɩɨ ɭɩɪɚɜɥɟɧɢɸ, ɞɨɥɠɧɵ ɛɵɬɶ 

ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫɬɨɜɟɪɧɵɦɢ. ɋɟɝɨɞɧɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɢɧɠɟɧɟɪɧɵɯ 

ɫɩɨɫɨɛɨɜ ɛɨɪɶɛɵ ɫ ɧɟɞɨɫɬɨɜɟɪɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ: 

ɞɢɚɝɧɨɫɬɢɤɚ ɤɚɧɚɥɨɜ, ɦɨɞɭɥɟɣ, ɚɥɝɨɪɢɬɦɢɱɟɫɤɚɹ ɡɚɳɢɬɚ ɨɬ ɪɟɡɤɢɯ ɢɡɦɟɧɟɧɢɣ 

ɫɢɝɧɚɥɚ: ɫɝɥɚɠɢɜɚɧɢɟ, ɤɨɧɬɪɨɥɶ ɫɤɨɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ, ɭɫɬɚɪɟɜɚɧɢɟ ɡɧɚɱɟɧɢɹ 

ɩɚɪɚɦɟɬɪɚ ɢ ɞɪɭɝɢɟ. 

ȼ ɫɨɫɬɚɜɟ ɮɭɧɤɰɢɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɪɟɲɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

• ɚɩɩɚɪɚɬɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɢɫɩɪɚɜɧɨɫɬɢ ɦɨɞɭɥɟɣ ɜɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ; 

• ɩɪɨɝɪɚɦɦɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɢɫɩɪɚɜɧɨɫɬɢ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ;  

• ɤɨɧɬɪɨɥɶ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɚɧɚɥɨɝɨɜɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 

ɤɪɢɬɟɪɢɹɦ;  

• ɤɨɧɬɪɨɥɶ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ ɫ ɭɱɟɬɨɦ ɥɨɝɢɱɟɫɤɨɝɨ 

ɚɧɚɥɢɡɚ ɬɟɤɭɳɟɣ ɢɧɮɨɪɦɚɰɢɢ;  

• ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɢɡɧɚɤɨɜ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜɵɱɢɫɥɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ 

ɩɪɢ ɨɬɤɚɡɟ ɥɸɛɨɝɨ ɢɡ ɩɚɪɚɦɟɬɪɨɜ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɪɚɫɱɟɬɧɵɯ ɮɭɧɤɰɢɹɯ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɧɬɪɨɥɹ ɮɨɪɦɢɪɭɟɬɫɹ ɨɛɨɛɳɟɧɧɵɣ ɩɪɢɡɧɚɤ 

ɞɨɫɬɨɜɟɪɧɨɫɬɢ. ɇɟɞɨɫɬɨɜɟɪɧɨɫɬɶ ɮɢɤɫɢɪɭɟɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɩɨ ɤɚɠɞɨɦɭ 

ɤɚɧɚɥɭ ɢ ɤɜɚɥɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ ɫɨɛɵɬɢɟ. 

 

4.6 Ⱥɪɯɢɜɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ 

 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɧɮɨɪɦɚɰɢɹ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

ɯɪɚɧɢɬɫɹ 3 ɝɨɞɚ, ɤɚɤ ɜɟɪɫɢɹ ɠɭɪɧɚɥɚ ɦɚɲɢɧɢɫɬɚ, ɬɚɤ ɢ ɷɥɟɤɬɪɨɧɧɚɹ ɜɟɪɫɢɹ 

ɠɭɪɧɚɥɚ.  
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ȼ ɚɪɯɢɜɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɚɤɨɩɥɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ 

ɩɟɪɫɨɧɚɥɭ ɞɚɧɧɵɯ ɨɛ ɢɡɦɟɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ. Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɟɝɢɫɬɪɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ:  

 ɪɟɝɢɫɬɪɚɰɢɹ ɡɧɚɱɟɧɢɣ ɜɫɟɯ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ, ɜɜɨɞɢɦɵɯ ɜ 

ɫɢɫɬɟɦɭ;  

 ɪɟɝɢɫɬɪɚɰɢɹ ɡɧɚɱɟɧɢɣ ɜɫɟɯ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ, ɜɜɨɞɢɦɵɯ ɜ 

ɫɢɫɬɟɦɭ;  

 ɪɟɝɢɫɬɪɚɰɢɹ ɡɧɚɱɟɧɢɣ ɜɫɟɯ ɜɵɱɢɫɥɹɟɦɵɯ ɚɧɚɥɨɝɨɜɵɯ ɩɟɪɟɦɟɧɧɵɯ;  

 ɪɟɝɢɫɬɪɚɰɢɹ ɫɨɫɬɨɹɧɢɣ ɡɚɳɢɬ;  

 ɪɟɝɢɫɬɪɚɰɢɹ ɞɟɣɫɬɜɢɣ ɨɩɟɪɚɬɨɪɚ ɩɨ ɞɢɫɬɚɧɰɢɨɧɧɨɦɭ ɭɩɪɚɜɥɟɧɢɸ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ ɨɩɟɪɚɬɨɪɚ ɢ ɫ ɦɟɫɬɧɵɯ 

ɩɨɫɬɨɜ ɭɩɪɚɜɥɟɧɢɹ;  

 ɪɟɝɢɫɬɪɚɰɢɹ ɫɨɛɵɬɢɣ;  

 ɪɟɝɢɫɬɪɚɰɢɹ ɜɪɟɦɟɧɢ ɧɚɪɚɛɨɬɤɢ ɦɟɯɚɧɢɡɦɨɜ;  

 ɪɟɝɢɫɬɪɚɰɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɫɨɨɛɳɟɧɢɣ ɨɬ ɉɌɄ ɢ ɩɟɪɢɮɟɪɢɣɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. 

SCADA-ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɡɞɚɧɢɟ ɨɩɟɪɚɬɢɜɧɵɯ  

ɢ ɞɨɥɝɨɜɪɟɦɟɧɧɵɯ ɚɪɯɢɜɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɰɟɫɫɚɯ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɞɟɣɫɬɜɢɹɯ 

ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɫɪɨɤ ɯɪɚɧɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɚɪɯɢɜɚ ɞɨɥɠɟɧ 

ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 5 ɥɟɬ, ɚɪɯɢɜɧɨɟ ɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ  

ɧɚ ɜɟɫɶ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ 

ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɞɨɥɠɧɨ ɫɨɯɪɚɧɹɬɶ ɢɧɮɨɪɦɚɰɢɸ ɫ ɢɫɯɨɞɧɨɣ ɬɨɱɧɨɫɬɶɸ 

ɩɪɢɫɜɨɟɧɢɹ ɦɟɬɨɤ ɜɪɟɦɟɧɢ ɢ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɞɚɧɧɵɯ. 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ 

ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ ɚɪɯɢɜɨɜ: ɨɩɟɪɚɬɢɜɧɵɣ ɚɪɯɢɜ, ɨɛɴɟɞɢɧɹɸɳɢɣ ɝɥɨɛɚɥɶɧɵɣ 

ɚɪɯɢɜ ɨɩɟɪɚɬɢɜɧɵɯ ɢɡɦɟɧɟɧɢɣ (ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɯɪɚɧɢɥɢɳɟ), ɪɟɝɢɫɬɪɢɪɭɸɳɢɣ 

ɥɸɛɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɨɛɵɬɢɹ ɜ ɫɢɫɬɟɦɟ ɫ ɬɨɱɧɨɫɬɶɸ 10 ɦɫ, ɢ ɚɪɯɢɜ 
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ɫɨɛɵɬɢɣ, ɜ ɤɨɬɨɪɨɦ ɮɢɤɫɢɪɭɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɚɜɚɪɢɣɧɵɯ 

ɫɨɛɵɬɢɹɯ, ɞɟɣɫɬɜɢɹɯ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɚ ɬɚɤɠɟ ɚɪɯɢɜ ɞɨɥɝɨɜɪɟɦɟɧɧɨɝɨ 

ɯɪɚɧɟɧɢɹ. 

ȼ ɚɪɯɢɜɟ ɞɨɥɝɨɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɯɪɚɧɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɚɧɚɥɢɡɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɟɣɫɬɜɢɣ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɚ ɬɚɤɠɟ 

ɩɨɞɝɨɬɨɜɤɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɞɨɤɭɦɟɧɬɨɜ, ɨɬɪɚɠɚɸɳɢɯ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ ɢ ɬ.ɞ. 

ɂɧɮɨɪɦɚɰɢɹ ɢɡ ɷɬɨɝɨ ɚɪɯɢɜɚ ɞɨɫɬɭɩɧɚ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɢ ɞɪɭɝɢɦ 

ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɫɬɚɧɰɢɢ. Ⱦɨɥɠɧɚ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɤɨɧɰɟɩɰɢɹ 

ɤɨɧɮɢɝɭɪɢɪɭɟɦɨɫɬɢ ɡɚɩɪɨɫɨɜ ɢ ɮɨɪɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɥɭɱɚɬɶ ɚɪɯɢɜɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɪɢɡɧɚɤɚɦ ɢ 

ɩɪɟɞɫɬɚɜɥɹɬɶ ɟɟ ɜ ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɦ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɜɢɞɟ. 

Ⱦɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɚɪɯɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɦɟɪɨɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɚɪɯɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 

ɫ ɭɱɟɬɨɦ ɩɪɢɨɪɢɬɟɬɨɜ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɦɵɲɥɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɝɭɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɜɟɪɞɨɬɟɥɶɧɵɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɧɚɤɨɩɢɬɟɥɢ (SSD) ɧɚ 

ɨɫɧɨɜɟ ɦɢɤɪɨɫɯɟɦ Ɏɥɷɲ-ɩɚɦɹɬɢ. ɗɬɢ ɧɚɤɨɩɢɬɟɥɢ ɪɚɛɨɬɚɸɬ ɜ ɲɢɪɨɤɨɦ 

ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ (-25  +75 °ɋ), ɜɵɞɟɪɠɢɜɚɸɬ ɜɢɛɪɚɰɢɸ ɢ  ɭɞɚɪɵ. 

Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɚɪɯɢɜɚ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɚɤɨɩɢɬɟɥɢ ɫ 

ɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ ɩɚɦɹɬɢ . Ɍɚɤ ɠɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɬɚɧɞɚɪɬɧɵɟ 

ɫɪɟɞɫɬɜɚ ɫɨɡɞɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɢɩɨɜɵɯ ɫ 

ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɞɨɫɬɭɩɚ ɢ ɨɛɦɟɧɚ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɭɞɚɥɟɧɧɨɝɨ 

ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ, ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɞɨɫɬɭɩ ɤ 

ɥɸɛɵɦ ɞɚɧɧɵɦ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ 

ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ.  

 

  



49 

 

5 Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɭɡɥɵ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

 

ȼ ɞɚɧɧɨɦ ɩɭɧɤɬɟ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɭɡɥɨɜ ɢɡɦɟɪɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ. Ɍɚɤ ɤɚɤ ɱɚɫɬɶ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɭɠɟ ɭɫɬɚɧɨɜɥɟɧɚ, ɬɨ 

ɞɨɨɫɧɚɳɟɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɚɬɱɢɤɚɦɢ ɧɟ ɛɭɞɟɬ ɫɬɨɥɶ ɡɚɬɪɚɬɧɵɦ. 

ȼ ɜɟɪɯɧɟɦ ɝɟɧɟɪɚɬɨɪɧɨɦ ɩɨɞɲɢɩɧɢɤɟ (ȼȽɉ) ɭɫɬɚɧɨɜɥɟɧɨ 8 ɫɟɝɦɟɧɬɨɜ, 

ɩɨɷɬɨɦɭ ɭɫɬɚɧɨɜɢɦ 4 ɞɚɬɱɢɤɚ ɱɟɪɟɡ 1 ɫɟɝɦɟɧɬ. 

ɉɨɞɩɹɬɧɢɤ ɫɨɫɬɨɢɬ ɬɚɤ ɠɟ ɢɡ 8 ɫɟɝɦɟɧɬɨɜ – 4 ɞɚɬɱɢɤɚ ɱɟɪɟɡ 1 ɫɟɝɦɟɧɬ. Ɍɚɤ 

ɠɟ ɭɫɬɚɧɨɜɢɦ 2 ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɜ ɜɟɪɯɧɸɸ ɦɚɫɥɨɜɚɧɧɭ ɞɥɹ ɤɨɧɬɪɨɥɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ. 

ɇɢɠɧɢɣ ɝɟɧɟɪɚɬɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɫɨɫɬɨɢɬ ɢɡ 8 ɫɟɝɦɟɧɬɨɜ – 4 ɞɚɬɱɢɤɚ 

ɱɟɪɟɡ 1 ɫɟɝɦɟɧɬ ɢ 2 ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ. 

Ɍɭɪɛɢɧɧɵɣ ɩɨɞɲɢɩɧɢɤ ɫɨɫɬɨɢɬ ɢɡ  6 ɫɟɝɦɟɧɬɨɜ – 3 ɞɚɬɱɢɤɚ ɜ ɫɟɝɦɟɧɬɚɯ ɢ 

2 ɜ ɦɚɫɥɨɜɚɧɧɟ. 

ȼ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ (ɦɟɞɶ) ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɨ 2 ɞɚɬɱɢɤɚ ɧɚ ɮɚɡɟ. 

ȼ ɫɟɪɞɟɱɧɢɤɟ ɫɬɚɬɨɪɚ (ɠɟɥɟɡɨ) ɫɬɚɬɨɪɚ ɬɚɤ ɠɟ ɩɨ 2 ɞɚɬɱɢɤɚ ɧɚ ɮɚɡɟ. 

ɇɚ ɤɚɠɞɵɣ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɭɫɬɚɧɨɜɢɦ ɩɨ 2 ɞɚɬɱɢɤɚ, 

ɞɨ ɢ ɩɨɫɥɟ ɨɯɥɚɞɢɬɟɥɹ (ɞɥɹ ɡɚɦɟɪɚ ɝɨɪɹɱɟɝɨ ɢ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ). 

ȼ ɮɢɥɶɬɪɵ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ: 2 ɞɚɬɱɢɤɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɨɯɥɚɠɞɚɸɳɟɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ. Ɉɞɢɧ ɞɚɬɱɢɤ ɜ ɨɫɧɨɜɧɨɣ ɮɢɥɶɬɪ ɢ ɨɞɢɧ ɜ ɪɟɡɟɪɜɧɵɣ ɮɢɥɶɬɪ 

ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɤɚɠɞɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ.  

ɋɜɟɞɟɦ ɤɨɥɢɱɟɫɬɜɨ ɞɚɬɱɢɤɨɜ ɜ ɬɚɛɥɢɰɭ 3. 

 

Ɍɚɛɥɢɰɚ 3 – ɉɟɪɟɱɟɧɶ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɡɥɚ Ʉɨɥɢɱɟɫɬɜɨ ɞɚɬɱɢɤɨɜ, ɲɬ. 

ȼɟɪɯɧɢɣ ɝɟɧɟɪɚɬɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ 4 

ɉɨɞɩɹɬɧɢɤ 4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɡɥɚ Ʉɨɥɢɱɟɫɬɜɨ ɞɚɬɱɢɤɨɜ, ɲɬ. 

Ɇɚɫɥɨɜɚɧɧɚ ɩɨɞɩɹɬɧɢɤɚ ɢ ȼȽɉ 2 

ɇɢɠɧɢɣ ɝɟɧɟɪɚɬɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ 4 

Ɇɚɫɥɨɜɚɧɧɚ ɇȽɉ 2 

Ɍɭɪɛɢɧɧɵɣ ɩɨɞɲɢɩɧɢɤ 3 

Ɇɚɫɥɨɜɚɧɧɚ Ɍɉ 2 

Ɉɛɦɨɬɤɚ ɫɬɚɬɨɪɚ 6 

ɋɟɪɞɟɱɧɢɤ ɫɬɚɬɨɪɚ 6 

ȼɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ ɝɟɧɟɪɚɬɨɪɚ 12 

Ɏɢɥɶɬɪ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ 2 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 47 

 

ȼ ɢɬɨɝɟ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɚɬɱɢɤɨɜ ɧɚ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɛɭɞɟɬ ɜ ɤɨɥɢɱɟɫɬɜɟ 

47 ɲɬɭɤ. Ɍɚɤ, ɤɚɤ 26 ɞɚɬɱɢɤɨɜ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɭɠɟ ɷɮɮɟɤɬɢɜɧɨ 

ɪɚɛɨɬɚɸɬ, ɬɨ ɭɫɬɚɜɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ 21 ɞɚɬɱɢɤ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɬɨɱɟɤ ɜ ɭɡɥɚɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɨɥɠɧɚ 

ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɡɚɞɚɧɧɵɯ ɭɫɬɚɜɨɤ. ɉɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɢɧɫɬɪɭɤɰɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ Ƚɗɋ-1 ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɭɡɥɨɜ: 

 ɉɨɞɩɹɬɧɢɤ - 65ºɋ; 

 ȼȽɉ ɢ ɇȽɉ - 70ºɋ; 

 Ɍɭɪɛɢɧɧɵɣ ɩɨɞɲɢɩɧɢɤ - 70ºɋ; 

 Ƚɨɪɹɱɢɣ ɜɨɡɞɭɯ – 60 ºɋ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ. 

ȼ ɬɚɛɥɢɰɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɨɪɦɵ ɧɚɝɪɟɜɚ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɢ 

ɜɨɡɛɭɞɢɬɟɥɹ. 
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Ɍɚɛɥɢɰɚ 4 - ɇɨɪɦɵ ɧɚɝɪɟɜɚ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɨɡɛɭɞɢɬɟɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɱɚɫɬɟɣ ɦɚɲɢɧɵ Ʉɥɚɫɫ ɢɡɨɥɹɰɢɢ 

ɇɚɢɛɨɥɶɲɚɹ 

ɞɨɩɭɫɬɢɦɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ, ºC 

Ƚɟɧɟɪɚɬɨɪ 

Ɉɛɦɨɬɤɚ ɫɬɚɬɨɪɚ ȼ 130 

ɋɬɚɥɶ ɫɬɚɬɨɪɚ Ⱥ 105 

Ɉɛɦɨɬɤɚ ɪɨɬɨɪɚ ȼ 130 

Ʉɨɧɬɚɤɬɧɵɟ ɤɨɥɶɰɚ Ⱥ 105 

ȼɨɡɛɭɞɢɬɟɥɶ 

Ɉɛɦɨɬɤɚ ɦɚɝɧɢɬɧɨɣ 

ɫɢɫɬɟɦɵ ɢ ɹɤɨɪɹ 
Ⱥ 105 

Ʉɨɥɥɟɤɬɨɪ Ⱥ 105 

 

ȼɵɛɟɪɟɦ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɜɚɪɢɣɧɨɣ ɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ. 

ȼ ɬɚɛɥɢɰɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ 

ɭɫɬɚɜɨɤ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ-1.  

 

Ɍɚɛɥɢɰɚ 5 - Ɂɧɚɱɟɧɢɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɭɫɬɚɜɨɤ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

Ƚɗɋ-1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɡɥɚ 
ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɢ ɚɜɚɪɢɣɧɚɹ 

ɭɫɬɚɜɤɚ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɨɋ 

Ɉɛɦɨɬɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 125 130 

ɋɟɪɞɟɱɧɢɤ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 100 105 

ɋɟɝɦɟɧɬɵ ɜɟɪɯɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ 

65 70 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɡɥɚ 
ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɢ ɚɜɚɪɢɣɧɚɹ 

ɭɫɬɚɜɤɚ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɨɋ 

Ɇɚɫɥɨ ɜɟɪɯɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɢ ɩɨɞɩɹɬɧɢɤɚ 

45 - 

ɋɟɝɦɟɧɬɵ ɩɨɞɩɹɬɧɢɤɚ 60 65 

ɋɟɝɦɟɧɬɵ ɧɢɠɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ 

65 70 

Ɇɚɫɥɨ ɧɢɠɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ 

45 - 

ɋɟɝɦɟɧɬɵ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 65 70 

Ɇɚɫɥɨ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 45 - 

ɏɨɥɨɞɧɵɣ ɜɨɡɞɭɯ  - - 

Ƚɨɪɹɱɢɣ ɜɨɡɞɭɯ 60 - 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ-1, ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ 

ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫ ɞɟɣɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɬɟɩɥɨɝɨ ɤɨɧɬɪɨɥɹ. Ȼɵɥɢ ɢɡɭɱɟɧɵ 

ɚɤɬɭɚɥɶɧɵɟ ɫɩɨɫɨɛɵ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɭɫɬɪɨɣɫɬɜɨ 

ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɬɚɤɢɯ ɤɚɤ: ɫɬɚɬɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɩɨɞɲɢɩɧɢɤɢ ɨɩɨɪɧɵɟ 

ɢ ɧɚɩɪɚɜɥɹɸɳɢɟ, ɜɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ ɜɨɡɪɚɫɬɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɲɢɩɧɢɤɨɜ, 

ɧɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɱɚɫɬɧɨɫɬɢ ɚɪɯɢɜɢɪɨɜɚɧɢɹ, ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɢ ɱɬɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ ɢɡɦɟɪɹɟɦɵɯ ɭɡɥɨɜ. Ȼɵɥɨ ɪɚɫɫɱɢɬɚɧɨ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɚɬɱɢɤɨɜ 

ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɞɚɬɱɢɤɨɜ 

ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. 

ɋɟɝɨɞɧɹ ɫɢɫɬɟɦɚ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ-1 ɭɠɟ ɧɟ 

ɹɜɥɹɟɬɫɹ ɫɬɨɥɶ ɷɮɮɟɤɬɢɜɧɨɣ ɬɚɤ, ɤɚɤ ɟɣ ɭɠɟ ɛɨɥɟɟ 50 ɥɟɬ ɢ ɬɪɟɛɨɜɚɧɢɹ 

ɫɬɚɧɞɚɪɬɨɜ ɩɨɜɵɲɚɸɬɫɹ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɫɭɳɟɫɬɜɭɸɳɚɹ 

ɫɢɫɬɟɦɚ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɟ ɫɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟ ɫɦɨɠɟɬ ɩɪɟɞɭɩɪɟɞɢɬɶ ɩɟɪɫɨɧɚɥ ɨ ɪɚɡɜɢɬɢɢ 

ɞɟɮɟɤɬɚ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɨɬɤɥɸɱɟɧɢɹɦ.  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɭɫɬɚɪɟɜɲɟɣ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɚɤɬɭɚɥɶɧɨɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ɫɨɡɞɚɧɢɟɦ Ⱥɋɍ Ɍɉ Ƚɗɋ-1. 

ɋɩɪɚɜɟɞɥɢɜɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɫɟɝɨɞɧɹ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɜɧɢɦɚɧɢɹ 

ɭɞɟɥɹɟɬɫɹ ɦɚɥɵɦ Ƚɗɋ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɯ  ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɧɚ ɸɝɟ 

Ɋɨɫɫɢɢ. ɉɨɷɬɨɦɭ ɧɚ ɩɪɢɦɟɪɟ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ Ⱥɋɍ Ɍɉ ɞɥɹ Ƚɗɋ-1, ɜɤɥɸɱɚɹ 

ɫɨɜɪɟɦɟɧɧɭɸ ɫɢɫɬɟɦɭ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɫɬɚɧɨɜɢɬɫɹ 

ɜɨɡɦɨɠɧɵɦ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɫɧɢɡɢɬɶ 

ɧɚɝɪɭɡɤɭ ɧɚ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ, ɧɚɯɨɞɹɳɢɣɫɹ ɧɚ ɞɟɠɭɪɫɬɜɟ ɢ ɩɨɡɜɨɥɢɬɶ 

ɜɵɩɨɥɧɹɬɶ ɤɚɱɟɫɬɜɟɧɧɭɸ ɞɢɚɝɧɨɫɬɢɤɭ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɢɡɧɨɫɚ ɭɡɥɨɜ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. Ɍɚɤ ɠɟ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɚɧɚɥɨɝɢɱɧɭɸ ɫɢɫɬɟɦɭ ɧɚ ɪɹɞɟ ɞɪɭɝɢɯ 
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ɦɚɥɵɯ Ƚɗɋ, ɱɬɨ ɛɭɞɟɬ ɤɪɚɣɧɟ ɚɤɬɭɚɥɶɧɨ ɜ ɸɠɧɵɯ ɪɟɝɢɨɧɚɯ ɩɪɢ ɛɥɢɠɚɣɲɟɣ 

ɤɨɦɩɥɟɤɫɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ Ʉɚɫɤɚɞɚ Ʉɭɛɚɧɫɤɢɯ Ƚɗɋ. 

 
  



55 

 

ɋɉɂɋɈɄ ɂɋɉOɅɖɁɈȼȺɇɇɕɏ ɂɋɌOɑɇɂɄɈȼ 

 

1. Ɍɂ №15-026 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɜɟɞɟɧɢɸ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ Ȼɨɥɶɲɨɝɨ 

ɋɬɚɜɪɨɩɨɥɶɫɤɨɝɨ, Ȼɚɪɫɭɱɤɨɜɫɤɨɝɨ ɫɛɪɨɫɧɨɝɨ ɤɚɧɚɥɨɜ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɮɢɥɢɚɥɚ 

ɉȺɈ «ɊɭɫȽɢɞɪɨ» - «Ʉɚɫɤɚɞ Ʉɭɛɚɧɫɤɢɯ Ƚɗɋ». - ɇɟɜɢɧɧɨɦɵɫɫɤ, 2019.- 14 ɫ. 

2. Ɍɂ 20/01-122-17 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ-

1 ɮɢɥɢɚɥɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ» - «Ʉɚɫɤɚɞ Ʉɭɛɚɧɫɤɢɯ Ƚɗɋ» - ɇɟɜɢɧɧɨɦɵɫɫɤ, 2018. 

– 2,5,7 ɫ. 

3. 2ȼ2.820.219 ɌɈ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɢ ɢɧɫɬɪɭɤɰɢɹ ɩɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɌɄɉ 160, ɈȺɈ «Ɍɟɩɥɨɤɨɧɬɪɨɥɶ» - ɋɦɨɥɟɧɫɤ, 2001 –  ɫ. 2, 4, 6,12. 

4. ȾȾɒ 2.822.027 ɉɋ «Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɍɋɉ 

9201», ɈȺɈ «ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ «ɗɬɚɥɨɧ», 2005. – ɫ. 5, 6. 

5. ɉɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɜɟɪɯɧɟɦɭ ɭɪɨɜɧɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ Ƚɗɋ/ȽȺɗɋ ɨɬ 13.03.2020 № 201  - ɫ. 29, 35. 

6. ɋɌɈ 02.02.106-2019 «Ƚɢɞɪɨɚɝɪɟɝɚɬɵ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ 

ɦɨɧɢɬɨɪɢɧɝ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ» 

Ⱦɚɬɚ ɜɜɟɞɟɧɢɹ – 2019 – ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɫ. 12, 14. 

7. ɋɌɈ 17330282.27.140.010-2008. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ Ƚɗɋ ɢ ȽȺɗɋ» Ⱦɚɬɚ ɜɜɟɞɟɧɢɹ - 2008-

07-30 ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2008, 35 ɫɬɪ. 
8. ɊȾ 153-34.2-35.520-99 ɨɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɤɨɦɩɥɟɤɫɚɦ ɞɥɹ ȺɋɍɌɉ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 

ɋɥɭɠɛɚ ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ ɈɊȽɊɗɋ, Ɇɨɫɤɜɚ, 1999, ɫɬɪ 45. 
9. Ⱥɥɢɨɦɚɪɨɜ Ⱥ.Ƚ.  ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ  

ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɡɚ ɫɱɟɬ ɜɜɟɞɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ 

ɨɩɟɪɚɬɢɜɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɫɨɫɬɨɹɧɢɹ ɚɝɪɟɝɚɬɨɜ: Ⱥɜɬɨɪɟɮ. ɞɢɫɫ. ɤɚɧɞ. ɬɟɯ. ɇɚɭɤ. 

Ɇɨɫɤɜɚ Ɇɗɂ, 2005. 

10. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɌɊɆ 202. – ɏɚɪɶɤɨɜ: Ɉɜɟɧ, 2015 – ɫ. 

3, 4, 6. 



56 

 

11. ɋɌɈ 17330282.27.140.001-2006. Ɇɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ.  ȼɜɟɞ. – 2006-08-01. 

Ɇ.: ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2006. 

12. Ɍɂ №20/01-085-2018 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɊɁȺ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ-1. – 

ɇɟɜɢɧɧɨɦɵɫɫɤ: Ʉɚɫɤɚɞ Ʉɭɛɚɧɫɤɢɯ Ƚɗɋ, 2018. – ɫ. 7. 

13. Ⱥɬɪɨɲɟɧɤɨ ɘ.Ʉ. Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ ɢ ɩɪɢɛɨɪɵ: ɭɱɟɛɧɨɟ 

ɩɨɫɨɛɢɟ / ɘ.Ʉ. Ⱥɬɪɨɲɟɧɤɨ, ȿ.ȼ. ɂɜɚɧɨɜɚ; Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ 

ɭɧɢɜɟɪɫɢɬɟɬ. – Ɍɨɦɫɤ: ɂɡɞ-ɜɨ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, 2014. 

– 151ɫ. 

14. Ƚɟɪɚɳɟɧɤɨ Ɉ. Ⱥ. Ɍɟɩɥɨɜɵɟ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢɡɦɟɪɟɧɢɹ. 

ɋɩɪɚɜɨɱɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ. Ʉ.: ɇɚɤɨɜɚ ɞɭɦɤɚ, 1965, 304 ɫ.  

15. Ƚɚɥɶɩɟɪɢɧ Ɇ.ɂ. Ⱥɧɞɪɢɟɧɤɨ Ȼ.Ʉ. ɢ ɞɪ. ɉɨɞɲɢɩɧɢɤɢ ɝɢɞɪɨɬɭɪɛɢɧ / 

Ɇɨɫɤɜɚ. ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ., 1986 ɝ., - ɫ. 105. 

16. ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ». [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.rushydro.ru/upload/iblock/976/075_STO-RusGidro-01.01.78-

2012_Normi-tehnologicheskogo-proektirovaniya.pdf 

17. ɓɚɜɟɥɟɜ, Ⱦ. ɋ., ȼɚɫɢɥɶɟɜ ɘ.ɋ. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 1990ɝ., - ɫ. 119. 

18. ɇɚɡɚɪɨɜ Ɉ. ȼ., əɤɨɜɥɟɜ ȼ. Ȼ., Ɂɨɬɨɜ ɇ. ɋ., ɉɟɬɟɥɢɧ Ȼ. ȼ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. 

ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ , 1988ɝ. 

19. ɉɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ: ɢɡɞ. ɗɇȺɋ, 2018. – 272 ɫ.  

20. Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ / Ƚɥɟɛɨɜ ɂ.Ⱥ., Ⱦɨɦɛɪɨɜɫɤɢɣ ȼ.ȼ., Ⱦɭɤɲɬɚɭ Ⱥ.Ⱥ. ɢ 

ɞɪ.  ɗɧɟɪɝɨɢɡɞɚɬ, 1982. - 368 ɫ. 

21. Ɇɨɪɨɡɨɜ Ⱥ.Ⱥ. Ɍɭɪɛɢɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ /Ⱥ.Ⱥ. 

Ɇɨɪɨɡɨɜ. – Ɇ.: Ƚɨɫɷɧɟɪɝɨɢɡɞɚɬ, 1958. – 154 ɫ. 



57 

 

22. Ɍɟɪɦɨɦɟɬɪɵ (ɬɟɪɦɨɩɪɟɛɪɚɡɨɜɚɬɟɥɢ) ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɍɋɉ-9201, 

ɌɋɆ-9201 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://xn--90ahjlpcccjdm.xn--

p1ai/catalog/tsp-9201-tsm-9201 

 

 

http://теплоприбор.рф/catalog/tsp-9201-tsm-9201
http://теплоприбор.рф/catalog/tsp-9201-tsm-9201



	ВВЕДЕНИЕ
	1 Обзор вопроса состояния современного измерения температуры
	1.1 Обоснование актуальности модернизации теплового контроля
	1.2 Назначение теплового контроля гидроагрегатов

	Система теплового контроля гидроагрегата предназначена для:
	• непрерывного автоматического контроля и регистрации теплового состояния узлов гидроагрегата с формированием и передачей  предупредительных  и аварийных  сигналов об отклонениях температурных параметров контролируемого оборудования от заданных уставк...
	• формирования и передачи предупредительных сигналов о неисправности самой системы теплового контроля в систему сигнализации;
	• формирования и передачи аварийного сигнала в систему технологической автоматики гидроагрегата для последующего  аварийного останова гидроагрегата по физическому (дискретному) каналу связи и блокировки пуска гидроагрегата по температурным параметрам;
	• формирования и передачи информации о температурном режиме узлов гидроагрегата в АСУ ТП ГЭС-1;
	• автоматического контроля исправности оборудования, элементов системы теплового контроля, состояния измерительных цепей системы теплового контроля и вывода из работы неисправных измерительных каналов.
	1.3 Причины нагрева подшипников гидроагрегата
	1.4 Устройства для измерения температуры
	1.4.1 Жидкостные стеклянные термометры
	1.4.2 Манометрические термометры
	1.4.3 Биметаллические и дилатометрические термометры
	1.4.4 Термоэлектрические преобразователи
	1.4.5 Термопреобразователи сопротивления
	1.4.6 Пирометры

	2 Исходные данные исследуемого объекта
	2.1 Описание Каскада Кубанских ГЭС
	2.2 Параметры гидроагрегата
	2.3 Расположение установленных датчиков теплового контроля
	2.4 Устройства измерения температуры ТКП 160
	2.5 Устройства измерения температуры ТРМ-202 ОВЕН

	3 Исследование и анализ собранных данных теплового контроля гидроагрегатов ГЭС-1
	4 Современные устройства измерения
	4.1 Преимущества цифровых устройств измерения температуры
	4.2 Обзор и предложения по модернизации  действующей системы теплового контроля гидроагрегатов

	В настоящее время на станции в постоянном дежурстве находится лишь один работник из числа оперативного персонала – это начальник смены станции (машинист гидроагрегатов работает по 8-ми часовой смене 5 дней в неделю), который может не уследить за резки...
	Комплекс программного обеспечения верхний уровень АСУТП должен включать: SCADA-систему (Supervisory Control And Data Acquisition – программное обеспечение, обеспечивающее диспетчерское управление и сбор данных), систему управления базами данных, ЦППС ...
	4.3 Сбор и первичная обработка аналоговых, дискретных и числоимпульсных сигналов от первичных датчиков
	4.4 Техническая диагностика и самодиагностика средств ПТК
	4.5 Контроль достоверности входной информации
	4.6 Архивирование данных

	5 Контролируемые узлы измерения температуры гидроагрегата
	Выберем уставки срабатывания аварийной и предупредительной сигнализации.
	В таблице 5 представлены значения предупредительных и аварийных уставок гидроагрегатов ГЭС-1.
	Таблица 5 - Значения предупредительных и аварийных уставок гидроагрегатов ГЭС-1
	ЗАКЛЮЧЕНИЕ
	В ходе выполнения работы было проведено исследование существующей системы теплового контроля гидроагрегатов ГЭС-1, произведен анализ полученных данных с действующей системы теплого контроля. Были изучены актуальные способы измерения температуры узлов ...
	Сегодня система теплового контроля гидроагрегатов ГЭС-1 уже не является столь эффективной так, как ей уже более 50 лет и требования стандартов повышаются с каждым годом. В ряде случаев существующая система теплового контроля гидроагрегатов не сможет о...
	Для решения проблемы устаревшей системы теплового контроля гидроагрегатов была поставлена задача актуальности модернизации системы теплового контроля гидроагрегатов с созданием АСУ ТП ГЭС-1.
	СПИСОК ИСПOЛЬЗОВАННЫХ ИСТOЧНИКОВ

