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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ "Ɋɚɡɪɚɛɨɬɤɚ SCADA-

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɜɚɪɤɢ ɫɢɥɢɤɚɬɚ" ɫɨɞɟɪɠɢɬ 56 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 10 ɩɪɢɥɨɠɟɧɢɹ, 14 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ ɉɊɈɐȿɋɋ, SCADA-ɋɂɋɌȿɆȺ, ɋɏȿɆȺ 

ȺȼɌɈɆȺɌɂɁȺɐɂɂ, ɉɊɈȽɊȺɆɆȺ ȾɅə ɉɅɄ 

ɐɟɥɶ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ SCADA-ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɜɚɪɤɢ 

ɫɢɥɢɤɚɬɚ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, 

ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɬɟɩɥɨ-ɷɧɟɪɝɨɪɟɫɭɪɫɵ ɢ ɫɧɢɠɟɧɢɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ 

ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

Ɂɚɞɚɱɢ: 

- ɢɡɭɱɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ  

- ɩɨɞɨɛɪɚɬɶ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

- ɪɚɡɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

- ɧɚɩɢɫɚɬɶ ɩɪɨɝɪɚɦɦɭ ɞɥɹ ɉɅɄ 

- ɫɨɡɞɚɬɶ ɜɢɡɭɚɥɢɡɚɰɢɸ 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɡɧɚɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ 

ɩɪɨɯɨɠɞɟɧɢɢ ɩɪɚɤɬɢɤɢ ɜ Ɏɢɥɢɚɥɟ ȺɈ «ɇɟɜɫɤɚɹ ɤɨɫɦɟɬɢɤɚ» ɜ Ⱥɧɝɚɪɫɤɟ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɫɪɟɞɫɬɜɚ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɪɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ, ɧɚɩɢɫɚɧɚ 

ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɤɨɧɬɪɨɥɥɟɪɚ Simatic S7-300, ɪɚɡɪɚɛɨɬɚɧɚ ɜɢɡɭɚɥɢɡɚɰɢɹ ɧɚ 

ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɧɚ ɛɚɡɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ WinCC. 

ȼɧɟɞɪɟɧɢɟ ɞɚɧɧɨɣ SCADA-ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɬɟɱɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ ɢ 

ɭɥɭɱɲɢɬɶ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɩɟɪɫɨɧɚɥɚ. 
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ȼȼȿȾȿɇɂȿ  

 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɪɟɲɚɸɳɢɯ ɮɚɤɬɨɪɨɜ 

ɭɫɤɨɪɟɧɢɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ, ɜɵɡɵɜɚɟɬ ɩɨɞɥɢɧɧɨ 

ɪɟɜɨɥɸɰɢɨɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɦɚɬɟɪɢɚɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɬɪɟɛɭɟɬ 

ɩɟɪɟɫɬɪɨɣɤɢ, ɚ ɬɨ ɢ ɩɨɥɧɭɸ ɡɚɦɟɧɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɢɡɦɟɧɟɧɢɟ 

ɫɬɪɭɤɬɭɪɵ ɩɪɨɮɟɫɫɢɣ ɪɚɛɨɱɢɯ ɜ ɫɮɟɪɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɭɩɪɚɜɥɟɧɢɹ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɜɫɟ ɲɢɪɟ ɩɪɨɧɢɤɚɟɬ ɜ ɧɚɭɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɬɤɪɵɜɚɹ ɧɨɜɵɟ 

ɩɪɨɫɬɨɪɵ ɞɥɹ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ. 

ȼɨ ɜɫɟɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɭɥɭɱɲɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɢɡɞɟɥɢɣ ɢ ɩɪɨɞɭɤɬɨɜ, ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɨ ɢ 

ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɨɜɵɟ ɜɵɫɨɤɨɢɧɬɟɧɫɢɜɧɵɟ ɩɪɨɰɟɫɫɵ, ɧɟɞɨɫɬɭɩɧɵɟ 

ɪɚɧɟɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɱɟɥɨɜɟɤɨɦ, ɫɨɡɞɚɜɚɬɶ ɧɟɢɡɜɟɫɬɧɵɟ ɩɪɢɪɨɞɟ ɧɨɜɵɟ 

ɷɮɮɟɤɬɢɜɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɜɟɳɟɫɬɜɚ ɢ ɞɪ. 

ɉɪɢ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɢ ɩɟɪɫɩɟɤɬɢɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɧɟɥɶɡɹ ɨɝɪɚɧɢɱɢɜɚɬɶɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɬɨɥɶɤɨ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɤɢ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɞɨɥɠɧɚ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɜ ɲɢɪɨɤɨɦ ɚɫɩɟɤɬɟ ɜɡɚɢɦɨɨɛɭɫɥɨɜɥɟɧɧɵɯ ɩɪɨɛɥɟɦ 

ɬɟɯɧɨɥɨɝɢɢ, ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɷɤɨɧɨɦɢɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɢɫɬɟɦ ɢ ɫɪɟɞɫɬɜ 

ɭɩɪɚɜɥɟɧɢɹ. ɇɚ ɞɢɧɚɦɢɤɭ ɪɚɡɜɢɬɢɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ 

ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɪɚɡɥɢɱɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢ ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ: 

ɫɨɫɬɨɹɧɢɟ ɢ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɶ ɤ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɬɟɯɧɨɥɨɝɢɢ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɚɱɟɫɬɜɨ ɢ ɫɬɚɛɢɥɶɧɨɫɬɶ ɫɵɪɶɹ, ɩɪɨɞɭɤɬɨɜ ɢ ɷɧɟɪɝɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ, ɤɜɚɥɢɮɢɤɚɰɢɹ ɤɚɞɪɨɜ, ɨɪɝɚɧɢɡɚɰɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɥɥɟɤɬɢɜɨɜ 

ɪɚɛɨɱɢɯ ɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɞɪ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ) ɫɜɹɡɚɧɚ 

ɧɟ ɬɨɥɶɤɨ ɫ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɧɨ ɢ ɫ ɩɨɜɵɲɟɧɢɟɦ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɭɥɭɱɲɟɧɢɹ ɟɝɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ 
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ɫɧɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɹɜɥɹɸɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɩɪɢ ɜɵɛɨɪɟ ɨɛɴɟɤɬɨɜ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɥɭɱɚɟɜ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɤɨɝɞɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɟ ɢɦɟɟɬ ɪɟɲɚɸɳɟɝɨ ɡɧɚɱɟɧɢɹ, ɯɨɬɹ ɢ ɡɞɟɫɶ ɞɥɹ ɨɰɟɧɤɢ 

ɜɚɪɢɚɧɬɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ). 

ȼ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɢ ɫɬɪɨɹɳɢɯɫɹ ɧɨɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ ,ɢ ɩɪɟɞɩɪɢɹɬɢɹɯ 

ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɪɝɚɧɢɱɟɫɤɢ ɫɜɹɡɚɧɚ ɫ ɬɟɯɧɨɥɨɝɢɟɣ. 

Ȼɥɚɝɨɞɚɪɹ ɛɵɫɬɪɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɩɪɨɝɪɟɫɫɭ «ɦɨɥɨɞɨɟ» ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɢɥɢ ɩɪɟɞɩɪɢɹɬɢɟ ɱɟɪɟɡ ɢɡɜɟɫɬɧɵɣ ɩɟɪɢɨɞ ɫɬɚɧɨɜɢɬɶɫɹ «ɫɬɚɪɵɦ» ɢ ɬɪɟɛɭɟɬ 

ɨɛɧɨɜɥɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚɦɟɧɵ ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɢ ɫɪɟɞɫɬɜ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɦɢ ɢ ɫɨɜɟɪɲɟɧɧɵɦɢ. ɉɪɢ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɚ 

ɬɚɤɠɟ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɡɦɨɠɧɵ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɨɰɟɧɤɢ. ɗɬɨ ɩɨɥɨɠɟɧɢɟ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɭɫɥɨɜɢɹɯ 

ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ (ȺɋɍɌɉ) ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ (ɗȼɆ, ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ, 

ɭɫɬɪɨɣɫɬɜ ɧɚɤɨɩɥɟɧɢɹ, ɪɟɝɢɫɬɪɚɰɢɢ ɨɬɨɛɪɚɠɟɧɢɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪ.) ɢ 

ɷɤɨɧɨɦɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɟɞ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ ɫɥɭɠɛ, ɨɬɜɟɱɚɸɳɢɯ ɡɚ 

ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜɫɬɚёɬ ɜɨɩɪɨɫ ɩɨɫɬɪɨɟɧɢɹ Ⱥɋɍ Ɍɉ ɧɚ ɛɚɡɟ 

ɧɨɜɵɯ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ SCADA-ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɜɚɪɤɢ ɫɢɥɢɤɚɬɚ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɪɟɲɟɧɢɸ ɫɥɟɞɭɸɳɢɯ 

ɡɚɞɚɱ: 

- ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɵɩɭɫɤɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ  

- ɤɨɧɬɪɨɥɶ ɡɚ ɜɯɨɞɨɦ ɫɵɪɶɹ ɜ ɨɬɞɟɥɟɧɢɟ 

- ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɯɨɞɨɦ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ 
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Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɪɹɞ ɜɨɩɪɨɫɨɜ: 

- ɢɡɭɱɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ  

- ɩɨɞɨɛɪɚɬɶ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

- ɪɚɡɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

- ɧɚɩɢɫɚɬɶ ɩɪɨɝɪɚɦɦɭ ɞɥɹ ɉɅɄ 

- ɫɨɡɞɚɬɶ ɜɢɡɭɚɥɢɡɚɰɢɸ 
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1 Ɋɚɡɪɚɛɨɬɤɚ SCADA-ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɜɚɪɤɢ 
ɫɢɥɢɤɚɬɚ 

 

1.1 ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɪɚɡɪɚɛɨɬɤɢ 

 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ SCADA-ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɜɚɪɤɢ ɫɢɥɢɤɚɬɚ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɬɟɩɥɨ-ɷɧɟɪɝɨɪɟɫɭɪɫɵ 

ɢ ɫɧɢɠɟɧɢɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ. Ɍɚɤ ɠɟ ɫɢɫɬɟɦɚ 

ɞɨɥɠɧɚ ɩɨɥɧɨɫɬɶɸ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɬɟɱɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɩɨɫɪɟɞɫɬɜɨɦ ɬɪɟɧɞɨɜ ɢ ɫɩɢɫɤɚ ɫɨɨɛɳɟɧɢɣ, ɝɞɟ ɦɨɠɧɨ ɥɟɝɤɨ ɨɬɫɥɟɠɢɜɚɬɶ 

ɜɟɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɩɟɪɚɬɨɪɨɦ ɜ ɬɟɱɟɧɢɢ ɜɫɟɣ ɫɦɟɧɵ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɵ ɪɟɲɢɬɶ ɡɚɞɚɱɢ, ɬɚɤɢɟ ɤɚɤ: 

- ɂɡɭɱɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ  

- ɉɨɞɨɛɪɚɬɶ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

- Ɋɚɡɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

- ɇɚɩɢɫɚɬɶ ɩɪɨɝɪɚɦɦɭ ɞɥɹ ɉɅɄ 

- ɋɨɡɞɚɬɶ ɜɢɡɭɚɥɢɡɚɰɢɸ 

 

1.2 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɴɟɤɬɚ 

 

ɉɨɥɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɴɟɤɬɚ, ɝɨɞ ɜɜɨɞɚ ɜ 

ɞɟɣɫɬɜɢɟ: 

ɐɟɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ (ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭ Ɇɋ) ɜɯɨɞɢɬ ɜ 

ɫɨɫɬɚɜ ɮɢɥɢɚɥɚ ȺɈ «ɇȿȼɋɄȺə ɄɈɋɆȿɌɂɄȺ» ɜ ɝ. Ⱥɧɝɚɪɫɤɟ. ȼɜɟɞɟɧ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1972 ɝɨɞɭ. 

ɇɚɡɧɚɱɟɧɢɟ 

ɐɟɯ ɩɪɨɢɡɜɨɞɫɬɜɚ Ɇɋ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ 

ɝɨɞɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 90000 ɬɨɧɧ. 
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ɋɨɫɬɚɜ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ȼ ɫɨɫɬɚɜ ɰɟɯɚ ɩɪɨɢɡɜɨɞɫɬɜɚ Ɇɋ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɨɛɴɟɤɬɵ: 

ɚ) Ɉɛɴɟɤɬ 1791 - ɨɫɧɨɜɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɪɩɭɫ, ɜɤɥɸɱɚɸɳɢɣ ɜ 

ɫɟɛɹ: 

Ɉɬɞɟɥɟɧɢɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɉȺȼ ɢ ɠɢɞɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ - 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɚɥɤɢɥɛɟɧɡɨɥɫɭɥɶɮɨɧɚɬɚ ɧɚɬɪɢɹ (ȺȻɋɇ), 

ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ. ȼ ɫɨɫɬɚɜ ɜɯɨɞɢɬ: 

-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɩɨɦɟɳɟɧɢɟ ɩɨɥɭɱɟɧɢɹ ɉȺȼ ɫ ɪɟɡɟɪɜɭɚɪɧɵɦ ɩɚɪɤɨɦ 

ɯɪɚɧɟɧɢɹ ȺȻɋɄ – 4 ɟɦɤɨɫɬɢ ɢ 1 ɟɦɤɨɫɬɶ ɞɥɹ ɯɪɚɧɟɧɢɹ ɇɉȺȼ; 

-ɧɚɫɨɫɧɚɹ ɩɟɪɟɤɚɱɤɢ ȺȻɋɄ, ɇɉȺȼ, ɳɟɥɨɱɢ ɢ ɤɨɧɞɟɧɫɚɬɚ ɩɚɪɚ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ȺȻɋɄ ɢ ɳɟɥɨɱɢ ɜ ɨɛ. 1793 ɢ ɢɡ ɨɛ. 

1793 ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɨɛ. 1791, ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 

ɧɟɢɧɧɨɝɟɧɧɨɝɨ ɉȺȼ ɜ ɨɛ. 1791 ɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ; 

-ɤɨɧɞɟɧɫɚɬɧɚɹ ɩɨɞɫɬɚɧɰɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɪɢɟɦɚ ɤɨɧɞɟɧɫɚɬɚ 

ɩɚɪɚ; 

-ɧɚɩɨɥɶɧɵɣ ɫɤɥɚɞ - ɟɦɤɨɫɬɶ ɯɪɚɧɟɧɢɹ ɇɉȺȼ; 

-ɬɟɩɥɨɜɨɣ ɭɡɟɥ ɞɥɹ ɬɟɩɥɨɨɛɟɫɩɟɱɟɧɢɹ ɫɵɪɶɟɜɨɝɨ ɩɚɪɤɚ ɨɛɴɟɤɬɚ 1793; 

-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɩɨɦɟɳɟɧɢɟ ɫ ɩɪɢɛɨɪɚɦɢ ɤɨɧɬɪɨɥɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɨɜ 

ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ ɢ ɯɪɚɧɟɧɢɹ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ ɧɚ ɨɬɦ. 0.00 ɦ. 

Ɍɨɜɚɪɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɬɞɟɥɟɧɢɟ - ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɪɢɟɦɚ, 

ɯɪɚɧɟɧɢɹ ɢ ɜɵɞɚɱɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɵɪɶɹ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɬɚɪɵ. ȼ ɫɨɫɬɚɜ ɨɬɞɟɥɟɧɢɹ ɜɯɨɞɢɬ: 

-ɧɚɩɨɥɶɧɵɣ ɫɤɥɚɞ - ɯɪɚɧɟɧɢɟ ɩɟɪɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ, ɨɛ. 1791 ɨɬɦ. 0.00 ɦ; 

-ɫɤɥɚɞ ɩɥɟɧɤɢ, ɝɨɮɪɨɬɚɪɵ ɢ ɩɚɪɮɸɦɟɪɧɨɣ ɨɬɞɭɲɤɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ 

ɛɨɱɤɚɯ, ɨɛ. 1791 ɨɬɦ. 19.2 ɦ; 

-ɫɤɥɚɞ ɤɚɪɬɨɧɚɠɧɨɝɨ ɤɪɨɹ, ɨɛ. 1791 ɨɬɦ. 7.2 ɦ; 

-ɫɤɥɚɞ ɧɟɬɟɪɦɨɫɬɚɛɢɥɶɧɨɝɨ ɫɵɪɶɹ ɢ ɨɩɬɢɱɟɫɤɨɝɨ ɨɬɛɟɥɢɜɚɬɟɥɹ, ɨɛ. 1791 

ɨɬɦ. 13.2 ɦ; 
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-ɫɤɥɚɞ ɩɨɞɞɨɧɨɜ ɩɨɞ ɝɨɬɨɜɭɸ ɩɪɨɞɭɤɰɢɸ ɢ ɩɥёɧɤɢ ɨɛ. 1791 ɨɬɦ. 0.00 ɦ. 

Ɉɬɞɟɥɟɧɢɟ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɚ – ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɪɢɟɦɚ, 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɯɪɚɧɟɧɢɹ ɢ ɜɵɞɚɱɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɵɩɭɱɟɝɨ ɫɵɪɶɹ. ȼ 

ɫɨɫɬɚɜ ɨɬɞɟɥɟɧɢɹ ɜɯɨɞɢɬ: 

-ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɫɤɥɚɞ ɫɵɪɶɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɵɪɶɹ, 

ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɦɟɲɤɚɯ, ɆɄɊ, ɨɛ. 1791 ɨɬɦ. 0.00 ɦ; 

-ɭɡɟɥ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɡɚɝɪɭɡɤɢ 

ɩɨɫɬɭɩɚɸɳɟɝɨ ɫɵɪɶɹ ɜ ɫɢɥɨɫɚ ɯɪɚɧɟɧɢɹ ɢ ɜ ɰɟɯɨɜɵɟ ɪɚɫɯɨɞɧɵɟ ɛɭɧɤɟɪɚ, ɨɛ. 

1791 ɨɬɦ. 0.00 ɦ; 

-ɫɢɥɨɫɚ ɯɪɚɧɟɧɢɹ ɫɵɩɭɱɢɯ ɜɢɞɨɜ ɫɵɪɶɹ; 

-ɭɡɟɥ ɫɨɫɭɞɨɜ - ɬɪɚɧɫɩɨɪɬɟɪɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɫɵɩɭɱɢɯ ɜɢɞɨɜ ɫɵɪɶɹ ɢɡ ɫɢɥɨɫɨɜ ɯɪɚɧɟɧɢɹ ɜ ɰɟɯɨɜɵɟ - ɪɚɫɯɨɞɧɵɟ ɛɭɧɤɟɪɚ, 

ɨɛ. 1791 ɨɬɦ. 0.00 ɦ; 

-ɩɨɦɟɳɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ (7,5 ɤɝɫ/ɫɦ2 ɫ ɪɟɞɭɰɢɪɨɜɚɧɢɟɦ ɞɨ 4,4 ɤɝɫ/ɫɦ2) 

ɨɬɞɟɥɟɧɢɣ ɰɟɯɚ, ɨɛ. 1791 ɨɬɦ. 0.00 ɦ; 

-ɰɟɯɨɜɵɟ - ɪɚɫɯɨɞɧɵɟ ɛɭɧɤɟɪɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɜɵɞɚɱɢ ɫɵɩɭɱɢɯ 

ɜɢɞɨɜ ɫɵɪɶɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɨɛ. 1791 ɨɬɦ. 13.2 ɦ. 

Ɉɬɞɟɥɟɧɢɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɫɭɲɤɢ ɤɨɦɩɨɡɢɰɢɢ - ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ 

ɞɨɡɢɪɨɜɚɧɢɹ ɠɢɞɤɢɯ, ɢ ɫɵɩɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ ɢ ɩɨɞɚɱɟɣ ɢɯ ɜ ɫɭɲɢɥɶɧɭɸ ɛɚɲɧɸ ɞɥɹ ɪɚɫɩɵɥɟɧɢɹ ɢ ɫɭɲɤɢ 

ɩɨɪɨɲɤɚ, ɚ ɬɚɤɠɟ ɜɜɨɞɨɦ ɧɟɬɟɪɦɨɫɬɚɛɢɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. ȼ ɫɨɫɬɚɜ ɜɯɨɞɢɬ: 

-ɨɩɟɪɚɬɨɪɧɚɹ “ɋɚɛɢɰ“ ɫ ɪɚɡɦɟɳɟɧɢɟɦ ɩɪɢɛɨɪɨɜ ɤɨɧɬɪɨɥɹ, 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ Ⱥɋɍ “Ⱦɨɡɟɤɫ”; 

-ɭɡɟɥ ɩɨɥɭɱɟɧɢɹ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ (ɬɟɩɥɨɧɨɫɢɬɟɥɹ), ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɫɠɢɝɚɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ ɢ ɩɨɥɭɱɟɧɢɹ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɝɨɪɹɱɟɣ ɫɦɟɫɢ 

(ɬɟɩɥɨɧɨɫɢɬɟɥɶ) ɞɥɹ ɫɭɲɤɢ ɩɨɪɨɲɤɚ ɧɚ ɨɬɦ. 0.00 ɦ;  

-ɭɡɟɥ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɦɩɨɡɢɰɢɢ ɧɚ ɨɬɦ. 0.00 ɦ; 

-ɭɡɟɥ ɞɨɡɢɪɨɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɨɬɦ. +7.2 ɦ; 
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-ɭɡɟɥ ɪɚɫɯɨɞɧɵɯ ɛɭɧɤɟɪɨɜ ɢ ɟɦɤɨɫɬɟɣ ɧɚ ɨɬɦ. +13.2 ɦ; 

-ɭɡɟɥ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɜɨɡɞɭɯɚ ɨɬ ɩɵɥɢ Ɇɋ ɧɚ ɨɬɦ. +19.2 ɦ; 

-ɭɡɟɥ ɮɨɪɫɭɧɨɤ ɪɚɫɩɵɥɟɧɢɹ ɤɨɦɩɨɡɢɰɢɢ ɧɚ ɨɬɦ. +32 ɦ. 

Ʉɚɪɬɨɧɚɠɧɨ-ɮɚɫɨɜɨɱɧɨɟ ɨɬɞɟɥɟɧɢɟ - ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɩɪɨɞɨɥɶɧɨɝɨ 

ɫɤɥɟɢɜɚɧɢɹ ɢ ɩɨɞɚɱɢ ɡɚɝɨɬɨɜɨɤ ɧɚ ɮɚɫɨɜɤɭ; ɞɥɹ ɮɚɫɨɜɤɢ ɢ ɭɩɚɤɨɜɤɢ Ɇɋ. ȼ 

ɫɨɫɬɚɜ ɨɬɞɟɥɟɧɢɹ ɜɯɨɞɢɬ: 

-ɭɡɟɥ ɩɪɨɞɨɥɶɧɨ-ɫɤɥɟɢɜɚɸɳɢɯ ɚɜɬɨɦɚɬɨɜ ɧɚ ɨɬɦ. +7.2 ɦ; 

-ɛɭɧɤɟɪɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɨɬɦ. +7.2 ɦ; 

-ɚɫɩɢɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɧɚ ɨɬɦ. +19.2 ɦ; 

-ɭɡɟɥ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɨɣ ɷɦɭɥɶɫɢɢ ɧɚ ɨɬɦ. +7.2 ɦ; 

-ɭɡɟɥ ɪɚɫɮɚɫɨɜɤɢ ɢ ɭɩɚɤɨɜɤɢ ɩɨɪɨɲɤɚ ɫ ɮɚɫɨɜɨɱɧɵɦɢ ɢ ɭɩɚɤɨɜɨɱɧɵɦɢ 

ɚɜɬɨɦɚɬɚɦɢ ɧɚ ɨɬɦ. 0.00 ɦ. 

ɗɥɟɤɬɪɨɦɚɫɬɟɪɫɤɚɹ. 

Ƚɚɡɨ-ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɚɹ ɦɚɫɬɟɪɫɤɚɹ. 

Ɇɟɯ ɦɚɫɬɟɪɫɤɚɹ. 

Ɇɚɫɬɟɪɫɤɚɹ Ʉɂɉ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɪɟɦɨɧɬɚ ɢ ɩɪɨɜɟɪɤɢ ɩɪɢɛɨɪɨɜ. 

ɛ) Ɉɛɴɟɤɬ 1791Ⱥ ɧɚɫɨɫɧɚɹ ɩɪɢɟɦɚ ɢ ɨɬɤɚɱɤɢ ɯɢɦɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɧɚ 

ȻɈɋ - 2, ɩɨɫɬɭɩɚɸɳɢɯ ɢɡ ɨɛ. 1791 ɢ ɨɛ. 1793. 

ɜ) Ɉɛɴɟɤɬ 1792 - ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ ɤɨɪɩɭɫ. ȼ ɫɨɫɬɚɜ ɜɯɨɞɢɬ: 

- ɯɢɦ. ɥɚɛɨɪɚɬɨɪɢɹ; 

- ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ; 

- ɡɚɜɨɞɨɭɩɪɚɜɥɟɧɢɟ; 

- ɰɟɧɬɪɚɥɶɧɵɣ ɫɤɥɚɞ; 

- Ʉɉɉ. 

ɝ) Ɉɛɴɟɤɬ 1793 ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ ɯɪɚɧɟɧɢɹ ɳɟɥɨɱɢ (3 ɟɦɤɨɫɬɢ ɩɨ 60 

ɦ3) ɢ ȺȻɋɄ (6 ɟɦɤɨɫɬɟɣ ɩɨ 100 ɦ3). 

ɞ) Ɉɛɴɟɤɬ 1794 - ɫɥɢɜɧɨɣ ɫɬɨɹɤ ɩɨɡ. ɋ-1, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɟɦɚ 

ɳɟɥɨɱɢ, ɇɉȺȼ ɢ ȺȻɋɄ ɢɡ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ, ɬɚɧɤ-ɤɨɧɬɟɣɧɟɪɨɜ ɫ 
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ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɫɤɚɱɤɨɣ ɜ ɨɛ. 1793 ɢ ɨɛ. 1791, ɫ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɩɭɬɟɦ 

№9. 

ɟ) Ɉɛɴɟɤɬ 1795: 

- ɫɤɥɚɞ ɩɨɞɞɨɧɨɜ ɩɨɞ ɝɨɬɨɜɭɸ ɩɪɨɞɭɤɰɢɸ; 

ɠ) Ɉɛɴɟɤɬ 730/22 – ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ. 

ɡ) Ɋɍ-6ɤɜ. ɨɛ. 1791/5 – ɜɜɨɞɧɵɟ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɹɳɢɤɢ ɬɨ ɍɉ-10, 

ɈȺɈ «ȺɇɏɄ» 

Ɉɪɝɚɧɢɡɚɰɢɹ, ɪɚɡɪɚɛɨɬɱɢɤ ɩɪɨɰɟɫɫɚ 

Ɋɚɡɪɚɛɨɬɱɢɤ ɩɪɨɰɟɫɫɚ – ɮɢɪɦɚ ɆȺɊɂɈ ȻȺɅɅȿɋɌɊȺ – ɂɌȺɅɂə.  

ɉɪɨɟɤɬɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ 

ɉɪɨɟɤɬ ɜɵɩɨɥɧɟɧ Ⱥɧɝɚɪɫɤɢɦ ɮɢɥɢɚɥɨɦ ɢɧɫɬɢɬɭɬɚ ȼɇɂɉɂɧɟɮɬɶ. 

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɪɨɟɤɬɢɪɨɜɳɢɤ - “Ⱥɧɝɚɪɫɤɢɣ ɮɢɥɢɚɥ ɢɧɫɬɢɬɭɬɚ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

(ȼɇɂɉɂɧɟɮɬɶ)” ɝ. Ⱥɧɝɚɪɫɤ. 

 

1.2.1 Ȼɟɡɨɩɚɫɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

 

Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

Ɉɛɳɢɦɢ ɨɩɚɫɧɨɫɬɹɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ ɹɜɥɹɸɬɫɹ: 

- ȼɨɡɦɨɠɧɨɫɬɶ ɜɡɪɵɜɚ ɝɚɡɚ ɜ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɟ ɩɪɢ ɧɚɪɭɲɟɧɢɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɨɠɨɝɨɜ ɩɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ 

ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɫɩɨɥɶɡɭɹ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɨɬɪɚɜɥɟɧɢɹ ɤɨɦɩɨɧɟɧɬɚɦɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ ɨɠɨɝɨɜ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɠɚɪɚ ɩɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɪɚɜɦ ɨɬ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ ɬɪɚɧɫɩɨɪɬɟɪɨɜ, 

ɜɟɧɬɢɥɹɬɨɪɨɜ, ɧɚɫɨɫɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɚɞɟɧɢɹ ɫ ɜɵɫɨɬɵ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɟɡ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɪɟɞɫɬɜ (ɩɥɨɳɚɞɨɤ, ɥɟɫɬɧɢɰ). 

- ɇɚɥɢɱɢɟ ɫɤɨɥɶɡɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɪɚɜɦɵ ɩɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɩɪɚɜɢɥ ɪɚɛɨɬɵ ɫ 

ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɪɚɜɦ ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɪɚɜɦ ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 

ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ (ɝɚɡɨɨɩɚɫɧɵɯ, ɨɝɧɟɜɵɯ, ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɬ. ɞ.). 

 

1.3 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

1.3.1 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ 

 

Ɋɚɫɬɜɨɪɟɧɢɟ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɤ ɧɟɣ ɜɨɞɵ, 

ɧɚɝɪɟɜɟ ɞɨ 130 – 170 ɝɪɚɞɭɫɨɜ ɢ ɩɪɢ ɞɚɜɥɟɧɢɢ ɨɬ 3 ɤɝɫ/ɫɦ2 ɢ ɜɵɲɟ. ɉɪɢ ɷɬɨɦ 

ɪɟɚɤɰɢɹ ɩɪɨɬɟɤɚɟɬ ɫ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ ɢ ɩɨɜɵɲɟɧɢɟɦ ɞɚɜɥɟɧɢɹ. ɉɨ ɞɚɧɧɵɦ 

ɩɚɪɚɦɟɬɪɚɦ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɬɨɦ, ɤɚɤ ɢɞɟɬ ɪɟɚɤɰɢɹ ɪɚɫɬɜɨɪɟɧɢɹ. 

ɋɢɥɢɤɚɬ ɧɚɬɪɢɹ (Na2O · SiO2) ɩɨ ɭɪɚɜɧɟɧɢɸ: 

Na2O · SiO2 + H2O  2Na+ + 2OH¯  + SiO2 · H2O. 

ɋɢɥɢɤɚɬ-ɝɥɵɛɚ ɩɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɰɟɯɚ ɜ ɩɨɥɭɜɚɝɨɧɚɯ, ɜ 

ɦɹɝɤɨɣ ɬɚɪɟ (ɆɄɊ) ɢ ɜɵɝɪɭɠɚɟɬɫɹ ɧɚ ɩɥɨɳɚɞɤɭ ɜ ɨɬɞɟɥɟɧɢɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ. Ʉɪɚɧ-ɛɚɥɤɨɣ ɫɢɥɢɤɚɬ-ɝɥɵɛɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɞɥɹ ɡɚɝɪɭɡɤɢ ɜ 

ɪɟɚɤɬɨɪɵ ɩɨɡ. Ⱥ-1, Ⱥ-2 ɢ Ⱥ-3. 

ȼɨɞɚ ɜ ɪɟɚɤɬɨɪɵ ɡɚɝɪɭɠɚɟɬɫɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ Ⱦɭ 50 ɦɦ. ɇɚ ɨɛɳɟɣ 

ɦɚɝɢɫɬɪɚɥɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɜɨɞɵ, ɭɫɬɚɧɨɜɥɟɧ ɷɥɟɤɬɪɨɧɧɵɣ 

ɫɱɟɬɱɢɤ. ɉɨ ɞɚɧɧɨɦɭ ɫɱɟɬɱɢɤɭ ɩɪɨɢɫɯɨɞɢɬ ɨɬɫɱɟɬ ɬɪɟɛɭɟɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
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ɡɚɝɪɭɠɚɟɦɨɣ ɜ ɪɟɚɤɬɨɪ ɜɨɞɵ. Ɂɚɝɪɭɡɤɭ ɜɨɞɵ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɩɨɥɧɹɬɶ ɩɨɫɥɟ 

ɨɫɜɨɛɨɠɞɟɧɢɹ ɪɟɚɤɬɨɪɨɜ ɨɬ ɫɜɚɪɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ. ɗɬɨ 

ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɟɪɹɬɶ ɨɫɬɚɬɨɱɧɨɟ ɬɟɩɥɨ ɜ ɪɟɚɤɬɨɪɚɯ, ɚ ɬɚɤɠɟ ɫɧɢɠɚɟɬ 

ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ. Ɍɚɤ ɠɟ ɜɨɞɭ ɦɨɠɧɨ ɡɚɝɪɭɠɚɬɶ ɢ ɩɨɫɥɟ ɡɚɝɪɭɡɤɢ 

ɫɢɥɢɤɚɬ-ɝɥɵɛɵ ɜ ɪɟɚɤɬɨɪɵ. 

Ɂɚɝɪɭɡɤɚ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ ɜ ɪɟɚɤɬɨɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɵɟ 

ɥɸɤɢ, ɫ ɩɨɦɨɳɶɸ ɤɪɚɧ-ɛɚɥɤɢ. 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɡɚɝɪɭɡɤɢ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ ɜ ɪɟɚɤɬɨɪ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɪɵɬɶ 

ɥɸɤ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɛɨɥɬɨɜ. ɉɨɞɚɱɭ ɩɚɪɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɞɨ ɧɚɛɨɪɚ 

ɞɚɜɥɟɧɢɹ ɜ ɪɟɚɤɬɨɪɟ ɞɨ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɫ 

ɤɨɦɩɶɸɬɟɪɚ ɨɩɟɪɚɬɨɪɚ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɧɚɛɨɪɚ ɞɚɜɥɟɧɢɹ, ɜɤɥɸɱɚɟɬɫɹ 

ɜɪɚɳɟɧɢɟ ɪɟɚɤɬɨɪɨɜ. 

ɉɪɨɰɟɫɫ ɪɚɫɬɜɨɪɟɧɢɹ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ ɩɪɨɞɨɥɠɚɟɬɫɹ 2 ɱɚɫɚ ɩɪɢ 

ɞɚɜɥɟɧɢɢ ɞɨ 6 ɤɝɫ/ɫɦ2 ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ 1700ɋ. 

ɉɨ ɢɫɬɟɱɟɧɢɢ 2 ɱɚɫɨɜ ɩɪɟɤɪɚɳɚɟɬɫɹ ɩɪɨɰɟɫɫ ɪɚɫɬɜɨɪɟɧɢɹ ɫɢɥɢɤɚɬ-

ɝɥɵɛɵ, ɜɪɚɳɟɧɢɟ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. Ƚɨɬɨɜɵɣ ɪɚɫɬɜɨɪ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ 

ɨɫɬɚɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɜɵɞɚɜɥɢɜɚɟɬɫɹ ɜ ɧɚɤɨɩɢɬɟɥɶɧɵɟ ɟɦɤɨɫɬɢ ɩɨɡ. ȿ-15, 

16, ɞɚɜɥɟɧɢɟ ɜ ɪɟɚɤɬɨɪɟ ɫɧɢɠɚɟɬɫɹ ɞɨ ɡɧɚɱɟɧɢɣ ɞɚɜɥɟɧɢɹ ɜ ɧɚɤɨɩɢɬɟɥɶɧɨɣ 

ɟɦɤɨɫɬɢ. ȼ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ ɞɚɜɥɟɧɢɟ ɛɭɞɟɬ ɫɧɢɠɚɬɶɫɹ ɞɨ 

ɡɧɚɱɟɧɢɹ 0,5 - 1 ɤɝɫ/ɫɦ2. 

Ɋɚɫɬɜɨɪ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ ɢɡ ɟɦɤɨɫɬɟɣ ɩɨɡ. ȿ-15, ȿ-16 ɡɚ ɫɱɟɬ ɞɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɨɡɞɭɯɚ 2,2-4,5 ɤɝɫ/ɫɦ2 ɩɨɞɚɟɬɫɹ ɜ ɨɬɞɟɥɟɧɢɟ ɫɭɲɤɢ ɞɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɦɩɨɡɢɰɢɢ. 

 

1.3.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɭɫɤɭ ɨɬɞɟɥɟɧɢɹ ɩɨɥɭɱɟɧɢɹ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ 

ɧɚɬɪɢɹ 

 

ɉɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɤ ɩɭɫɤɭ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɪɨɜɟɪɤɭ ɝɨɬɨɜɧɨɫɬɢ ɜɫɟɣ 

ɫɢɫɬɟɦɵ ɤ ɩɪɢɟɦɭ ɫɵɪɶɹ ɢ ɩɪɨɜɟɞɟɧɢɸ ɪɚɛɨɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɨɪɦɚɥɶɧɵɣ 

ɩɭɫɤ ɭɫɬɚɧɨɜɤɢ. 
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ɗɬɢ ɪɚɛɨɬɵ ɜɤɥɸɱɚɸɬ: 

 ɭɛɨɪɤɭ ɩɨɦɟɳɟɧɢɹ ɨɬ ɦɭɫɨɪɚ ɢ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ; 

 ɩɪɨɜɟɪɤɭ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚ ɩɪɨɯɨɞɢɦɨɫɬɶ; 

 ɩɪɨɜɟɪɤɭ ɡɚɩɨɪɧɨɣ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɢ ɦɚɧɨɦɟɬɪɨɜ; 

 ɩɪɨɜɟɪɤɚ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ; 

 ɢɫɩɵɬɚɧɢɟ ɜɟɧɬɢɥɹɰɢɢ, ɨɛɤɚɬɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɜɟɪɤɭ 

ɫɢɝɧɚɥɢɡɚɰɢɢ, ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ, ɛɥɨɤɢɪɨɜɤɢ; 

 ɩɪɨɦɵɜɤɭ ɜɨɞɨɣ, ɨɩɪɟɫɫɨɜɤɭ ɢ ɩɪɨɞɭɜɤɭ ɨɫɬɪɵɦ ɩɚɪɨɦ ɚɩɩɚɪɚɬɨɜ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

 ɩɪɨɦɵɜɤɭ ɢ ɩɪɨɩɚɪɤɭ ɩɪɨɛɨɨɬɛɨɪɧɵɯ ɬɨɱɟɤ. 

 ɩɪɢɟɦ ɜ ɨɬɞɟɥɟɧɢɟ ɩɚɪɚ, ɩɪɨɦɵɲɥɟɧɧɨɣ ɜɨɞɵ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɫɠɚɬɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɨɡɞɭɯɚ ɢ ɫɵɪɶɹ (ɫɢɥɢɤɚɬ-ɝɥɵɛɵ). 

1.3.3 Ɂɚɝɪɭɡɤɚ ɜɨɞɵ ɢ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ 

ɉɪɢ ɩɟɪɜɨɦ ɩɭɫɤɟ ɪɟɚɤɬɨɪɨɜ ɜ ɪɚɛɨɬɭ, ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɣ ɨɫɬɚɧɨɜɤɢ 

ɨɬɞɟɥɟɧɢɹ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɡɚɝɪɭɠɚɟɬɫɹ ɫɢɥɢɤɚɬ-ɝɥɵɛɚ. Ⱦɥɹ ɷɬɨɝɨ: 

- ɧɭɠɧɨ ɩɪɢɩɨɞɧɹɬɶ ɤɪɵɲɤɭ ɥɸɤɚ ɢ ɨɬɜɟɫɬɢ ɟɝɨ ɜ ɫɬɨɪɨɧɭ; 

- ɨɫɦɨɬɪɟɬɶ ɜɧɭɬɪɟɧɧɟɟ ɫɨɫɬɨɹɧɢɟ ɪɟɚɤɬɨɪɚ, ɧɚ ɧɚɥɢɱɢɟ ɨɫɬɚɬɤɨɜ ɧɟ 

ɪɚɫɬɜɨɪɟɧɧɨɣ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ, ɜɨɞɵ ɢ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ; 

- ɨɩɭɫɬɢɬɶ ɡɚɝɪɭɡɨɱɧɭɸ ɜɨɪɨɧɤɭ ɧɚ ɡɚɝɪɭɡɨɱɧɵɣ ɥɸɤ; 

- ɫ ɩɨɦɨɳɶɸ ɤɪɚɧ-ɛɚɥɤɢ, ɩɨɞɧɹɬɶ ɢ ɩɟɪɟɦɟɫɬɢɬɶ ɆɄɊ ɫ ɫɢɥɢɤɚɬ-ɝɥɵɛɨɣ 

ɧɚɞ ɡɚɝɪɭɡɨɱɧɵɦ ɥɸɤɨɦ; 

- ɫ ɩɨɦɨɳɶɸ ɧɨɠɚ ɢɥɢ ɞɪɭɝɨɝɨ ɭɞɨɛɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɜɫɤɪɵɬɶ ɆɄɊ ɢ 

ɡɚɝɪɭɡɢɬɶ ɫɢɥɢɤɚɬ-ɝɥɵɛɭ ɜ ɪɟɚɤɬɨɪ ɜ ɬɪɟɛɭɟɦɨɦ ɤɨɥɢɱɟɫɬɜɟ; 

- ɩɟɪɟɞ ɡɚɤɪɵɬɢɟɦ ɥɸɤɚ, ɬɳɚɬɟɥɶɧɵɦ ɨɛɪɚɡɨɦ ɩɪɨɱɢɫɬɢɬɶ ɦɟɫɬɚ 

ɭɩɥɨɬɧɟɧɢɹ ɥɸɤɚ ɨɬ ɨɫɬɚɬɤɨɜ ɫɵɪɶɹ, ɩɪɢɝɨɪɟɜɲɢɯ ɩɪɨɞɭɤɬɨɜ ɢ ɩɨɫɬɨɪɨɧɧɢɯ 

ɩɪɟɞɦɟɬɨɜ; 
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- ɩɟɪɟɦɟɫɬɢɬɶ ɥɸɤ ɜ ɩɨɥɨɠɟɧɢɟ ɞɥɹ ɡɚɤɪɵɬɢɹ, ɨɫɥɚɛɢɬɶ ɨɬɠɢɦɧɨɣ ɜɢɧɬ, 

ɬɚɤ, ɱɬɨɛɵ ɥɸɤ ɨɩɭɫɬɢɥɫɹ ɜ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ ɭɫɬɚɧɨɜɢɬɶ ɨɬɤɢɞɧɵɟ ɛɨɥɬɵ ɢ 

ɡɚɬɹɧɭɬɶ ɢɯ; 

- ɩɨɫɥɟ ɡɚɤɪɵɬɢɹ ɡɚɝɪɭɡɨɱɧɨɝɨ ɥɸɤɚ, ɧɭɠɧɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɜɨɡɞɭɲɧɵɣ 

ɤɪɚɧ, ɜɨɡɥɟ ɡɚɝɪɭɡɨɱɧɨɝɨ ɥɸɤɚ ɨɬɤɪɵɬ; 

- ɩɪɢɫɬɭɩɢɬɶ ɤ ɡɚɝɪɭɡɤɟ ɜɨɞɵ ɜ ɪɟɚɤɬɨɪ. Ɂɚɝɪɭɡɤɚ ɜɨɞɵ ɜ ɪɟɚɤɬɨɪ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɤɨɦɩɶɸɬɟɪɚ, ɜɨɞɚ ɡɚɥɢɜɚɟɬɫɹ ɩɨ ɡɚɞɚɧɢɸ ɜ ɩɪɨɝɪɚɦɦɟ, ɫ 

ɩɨɦɨɳɶ ɷɥɟɤɬɪɨɧɧɨɝɨ ɫɱɟɬɱɢɤɚ. 

Ⱦɥɹ ɡɚɝɪɭɡɤɢ ɬɪɟɛɭɟɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ, ɧɭɠɧɨ ɧɚ ɤɨɦɩɶɸɬɟɪɟ 

ɨɩɟɪɚɬɨɪɚ ɡɚɞɚɬɶ ɡɧɚɱɟɧɢɟ S.P. ɞɥɹ ɡɚɝɪɭɡɤɢ ɜɨɞɵ ɜ ɥɢɬɪɚɯ, ɞɥɹ ɷɬɨɝɨ ɧɚɠɚɬɶ 

ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɤɧɨ ɢ ɧɚɛɪɚɬɶ ɧɚ ɜɫɩɥɵɜɚɸɳɟɦ ɨɤɧɟ ɬɪɟɛɭɟɦɨɟ 

ɡɧɚɱɟɧɢɟ. Ⱦɥɹ ɩɭɫɤɚ ɡɚɝɪɭɡɤɢ ɜɨɞɵ ɜ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɧɚɠɚɬɶ ɧɚ 

«Ɂɚɝɪɭɡɤɚ ɜɨɞɵ», ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɧɚɠɚɬɶ ɡɟɥɟɧɭɸ ɤɧɨɩɤɭ ɧɚ 

ɩɭɥɶɬɟ ɜɤɥɸɱɟɧɢɹ ɧɚ ɫɚɦɨɦ ɪɟɚɤɬɨɪɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɡɨɣɞɟɬ ɨɬɤɪɵɜɚɧɢɟ 

ɩɨɜɨɪɨɬɧɨɣ ɡɚɫɥɨɧɤɢ ɧɚ ɪɟɚɤɬɨɪɟ. Ⱦɥɹ ɪɟɚɤɬɨɪɚ Ⱥ-1 – V2.1, ɞɥɹ Ⱥ-2 – V2.2 ɢ 

ɞɥɹ Ⱥ-3 – V2.3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɡɧɚɱɟɧɢɹ S.P. ɡɚɫɥɨɧɤɚ 

ɡɚɤɪɨɟɬɫɹ, ɢ ɩɨɞɚɱɚ ɜɨɞɵ ɩɪɟɤɪɚɬɢɬɫɹ. 

ɉɪɢ ɜɬɨɪɨɣ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɩɨɞɪɹɞ ɡɚɝɪɭɡɤɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɨɞɭ 

ɧɚɥɢɜɚɬɶ ɫɪɚɡɭ ɩɨɫɥɟ ɩɟɪɟɞɚɜɥɢɜɚɧɢɹ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɜ ɧɚɤɨɩɢɬɟɥɶɧɭɸ 

ёɦɤɨɫɬɶ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɪɟɚɤɬɨɪɟ ɢ ɷɤɨɧɨɦɢɬɶ 

ɬɟɩɥɨ ɩɪɨɰɟɫɫɚ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɥɢɬɶ ɜɨɞɭ ɩɨɫɥɟ ɩɟɪɟɞɚɜɥɢɜɚɧɢɹ ɪɚɫɬɜɨɪɚ 

ɫɢɥɢɤɚɬɚ ɜ ɧɚɤɨɩɢɬɟɥɶɧɭɸ ёɦɤɨɫɬɶ, ɧɭɠɧɨ ɞɨɠɞɚɬɶɫɹ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ 

ɪɟɚɤɬɨɪɟ ɞɨ 1 – 1,5 ɤɝɫ/ɫɦ2 ɨɬɤɥɸɱɢɬɶ ɩɟɪɟɞɚɜɥɢɜɚɧɢɟ ɧɚɠɚɜ ɧɚ ɤɪɚɫɧɭɸ 

ɤɧɨɩɤɭ ɫɬɨɩ, ɫɩɪɚɜɚ ɨɬ ɩɭɥɶɬɚ ɨɩɟɪɚɬɨɪɚ. Ⱦɚɥɟɟ ɩɨɜɬɨɪɢɬɶ ɜɫɟ ɨɩɟɪɚɰɢɢ, ɤɚɤ 

ɨɩɢɫɚɧɨ ɜɵɲɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ. ɉɨɫɥɟ ɧɚɥɢɜɚ ɜɫɟ ɬɪɟɛɭɟɦɨɣ ɜɨɞɵ, ɫɛɪɨɫɢɬɶ 

ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɱɟɪɟɡ «ɜɨɡɞɭɲɧɢɤ» ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɨɬɤɪɵɬɢɸ ɥɸɤɚ. 

Ɂɚɝɪɭɡɤɚ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɱɧɨ ɬɚɤɠɟ, ɤɚɤ ɨɩɢɫɚɧɨ ɜɵɲɟ. ɉɨɫɥɟ 

ɡɚɤɪɵɬɢɹ ɥɸɤɚ ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɤ ɫɥɟɞɭɸɳɟɣ ɫɬɚɞɢɢ – ɧɚɛɨɪɭ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɜ 

ɪɟɚɤɬɨɪɟ. 
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1.3.4 Ɂɚɝɪɭɡɤɚ ɩɚɪɚ 

 

ɋɬɚɞɢɹ ɩɪɨɰɟɫɫɚ ɡɚɝɪɭɡɤɢ ɩɚɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɡɨɝɪɟɜɚ ɜɨɞɵ ɢ 

ɫɢɥɢɤɚɬ-ɝɥɵɛɵ ɞɨ ɬɪɟɛɭɟɦɵɯ ɞɥɹ ɩɪɨɰɟɫɫɚ ɡɧɚɱɟɧɢɣ. ɍɱɢɬɵɜɚɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ 

ɪɟɚɤɰɢɹ ɪɚɫɬɜɨɪɟɧɢɹ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ ɩɪɨɢɫɯɨɞɢɬ ɫ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ, ɧɚɛɨɪ 

ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɧɭɠɧɨ ɩɪɨɜɨɞɢɬɶ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɜɨ ɜɪɟɦɹ ɜɚɪɤɢ 

ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɢ ɭɜɟɥɢɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ 

ɪɟɚɤɬɨɪɟ. 

ɉɨɷɬɨɦɭ ɡɧɚɱɟɧɢɟ S.P. ɞɥɹ «Ɂɚɝɪɭɡɤɢ ɩɚɪɚ» ɧɭɠɧɨ ɡɚɞɚɜɚɬɶ ɫ ɭɱɟɬɨɦ 

ɮɚɤɬɢɱɟɫɤɨɝɨ ɪɨɫɬɚ ɞɚɜɥɟɧɢɹ ɜ ɪɟɚɤɬɨɪɟ ɩɪɢ ɪɚɫɬɜɨɪɟɧɢɢ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ. 

Ɂɧɚɱɟɧɢɟ S.P. ɞɥɹ ɩɚɪɚ ɡɚɞɚɟɬ ɬɟɯɧɨɥɨɝ ɰɟɯɚ ɢɥɢ ɥɢɰɨ ɟɝɨ ɡɚɦɟɳɚɸɳɟɟ.   

Ⱦɥɹ ɩɭɫɤɚ ɡɚɝɪɭɡɤɢ ɩɚɪɚ ɜ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɧɚɠɚɬɶ ɧɚ 

«Ɂɚɝɪɭɡɤɚ ɩɚɪɚ», ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɧɚɠɚɬɶ ɡɟɥɟɧɭɸ ɤɧɨɩɤɭ ɧɚ ɩɭɥɶɬɟ 

ɜɤɥɸɱɟɧɢɹ ɧɚ ɫɚɦɨɦ ɪɟɚɤɬɨɪɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɡɨɣɞɟɬ ɨɬɤɪɵɜɚɧɢɟ ɩɨɜɨɪɨɬɧɨɣ 

ɡɚɫɥɨɧɤɢ ɧɚ ɪɟɚɤɬɨɪɟ. Ⱦɥɹ ɪɟɚɤɬɨɪɚ Ⱥ-1 – V3.1, ɞɥɹ Ⱥ-2 – V3.2 ɢ ɞɥɹ Ⱥ-3 – 

V3.3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɡɧɚɱɟɧɢɹ S.P. ɩɪɨɢɡɨɣɞɟɬ ɡɚɤɪɵɬɢɟ ɩɨɞɚɱɢ ɩɚɪɚ ɢ 

ɜɤɥɸɱɢɬɫɹ ɜɪɚɳɟɧɢɟ ɪɟɚɤɬɨɪɨɜ. 

 

1.3.5 ȼɪɚɳɟɧɢɟ ɪɟɚɤɬɨɪɚ 

 

ɉɨɫɥɟ ɧɚɛɨɪɚ ɞɚɜɥɟɧɢɹ ɜ ɪɟɚɤɬɨɪɟ ɜɤɥɸɱɚɟɬɫɹ ɟɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 

ɜɪɚɳɟɧɢɟ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɪɚɳɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɡɧɚɱɟɧɢɹ ɨɤɧɚ S.P. «ȼɪɚɳɟɧɢɟ ɚɜɬɨɤɥɚɜɚ», ɡɧɚɱɟɧɢɟ ɜɧɨɫɢɬɫɹ ɜ ɦɢɧɭɬɚɯ. ȼɨ 

ɜɪɟɦɹ ɜɪɚɳɟɧɢɹ ɪɟɚɤɬɨɪɨɜ, ɜɯɨɞ ɡɚ ɨɝɪɚɠɞɟɧɢɟ ɪɚɛɨɬɚɸɳɢɯ ɪɟɚɤɬɨɪɨɜ 

ɡɚɩɪɟɳɟɧ, ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɬɚɤɨɣ ɫɢɬɭɚɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɛɥɨɤɢɪɨɜɤɚ 

ɞɜɟɪɨɤ ɩɪɨɯɨɞɚ ɤ ɪɟɚɤɬɨɪɚɦ. ɉɪɢ ɨɬɤɪɵɬɢɢ ɞɜɟɪɤɢ ɨɝɪɚɠɞɟɧɢɹ ɜɪɚɳɟɧɢɟ 

ɪɟɚɤɬɨɪɨɜ ɩɪɟɤɪɚɬɢɬɫɹ. 

ȼɪɟɦɹ ɪɚɫɬɜɨɪɟɧɢɹ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ ɞɜɚ ɱɚɫɚ, ɩɨ ɢɫɬɟɱɟɧɢɢ ɜɪɟɦɟɧɢ 

ɜɪɚɳɟɧɢɹ, ɪɟɚɤɬɨɪ ɨɫɬɚɧɨɜɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɢ ɥɸɤ ɜɜɟɪɯ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ 
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ɜɪɚɳɟɧɢɟ ɪɟɚɤɬɨɪɚ ɩɪɟɤɪɚɬɢɬɫɹ, ɦɨɠɧɨ ɩɪɢɫɬɭɩɢɬɶ ɤ ɩɟɪɟɞɚɜɥɢɜɚɧɢɸ 

ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ ɜ ɧɚɤɨɩɢɬɟɥɶɧɵɟ ɟɦɤɨɫɬɢ. 

 

1.3.6 ȼɵɝɪɭɡɤɚ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬ ɧɚɬɪɢɹ 

 

ȼɵɝɪɭɡɤɚ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɬɚɬɨɱɧɵɦ 

ɞɚɜɥɟɧɢɟɦ ɩɚɪɚ, ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɩɪɨɰɟɫɫɚ ɪɚɫɬɜɨɪɟɧɢɹ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɩɟɪɟɞɚɜɢɬɶ ɪɟɚɤɬɨɪ ɜ ɧɚɤɨɩɢɬɟɥɶɧɭɸ ɟɦɤɨɫɬɶ ɧɭɠɧɨ ɧɚ ɩɭɥɶɬɟ ɭɩɪɚɜɥɟɧɢɹ 

ɫɨɛɪɚɬɶ ɬɪɟɛɭɟɦɭɸ ɫɯɟɦɭ. Ʉɥɸɱɨɦ ɜɵɛɨɪɚ ɟɦɤɨɫɬɢ, ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɟɦɤɨɫɬɶ, 

ɜ ɤɨɬɨɪɭɸ ɛɭɞɟɬ ɩɟɪɟɤɚɱɢɜɚɬɶɫɹ ɪɚɫɬɜɨɪ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ ȿ-15 ɢɥɢ ȿ-16. 

Ʉɥɸɱɨɦ ɜɵɛɨɪɚ ɪɟɚɤɬɨɪɚ, ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɪɟɚɤɬɨɪ, ɢɡ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ 

ɩɟɪɟɤɚɱɢɜɚɬɶɫɹ ɪɚɫɬɜɨɪ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ Ⱥ-1, Ⱥ-2 ɢɥɢ Ⱥ-3. ɇɚ ɫɯɟɦɟ ɩɭɥɶɬɚ 

ɨɩɟɪɚɬɨɪɚ ɫɨɛɢɪɚɟɦɚɹ ɫɯɟɦɚ ɨɬɨɛɪɚɡɢɬɫɹ ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ. ɉɪɢ ɷɬɨɦ 

ɩɪɢɜɨɞɧɚɹ ɚɪɦɚɬɭɪɚ ɧɟ ɨɬɤɪɨɟɬɫɹ ɢ ɛɭɞɟɬ ɛɟɥɨɝɨ ɰɜɟɬɚ. ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɛɭɞɟɬ 

ɜɵɛɪɚɧɚ ɟɦɤɨɫɬɶ ɢ ɪɟɚɤɬɨɪ, ɧɭɠɧɨ ɧɚɠɚɬɶ ɧɚ ɡɟɥɟɧɭɸ ɤɧɨɩɤɭ ɫɩɪɚɜɚ ɨɬ 

ɷɤɪɚɧɚ ɩɭɥɶɬɚ ɨɩɟɪɚɬɨɪɚ. ɉɨɫɥɟ ɱɟɝɨ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɪɨɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ 

ɭɩɪɚɜɥɹɟɦɚɹ ɚɪɦɚɬɭɪɚ (ɧɚ ɫɯɟɦɟ ɩɭɥɶɬɚ ɫɬɚɧɟɬ ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ) ɢ ɩɪɨɰɟɫɫ 

ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɧɚɱɧɟɬɫɹ. 

ɉɪɢɡɧɚɤɨɦ ɬɨɝɨ, ɱɬɨ ɩɟɪɟɤɚɱɢɜɚɧɢɟ ɡɚɤɨɧɱɢɥɨɫɶ, ɹɜɥɹɟɬɫɹ 

ɜɵɪɚɜɧɢɜɚɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɪɟɚɤɬɨɪɟ ɢ ɧɚɤɨɩɢɬɟɥɶɧɨɣ ɟɦɤɨɫɬɢ, ɜ ɤɨɬɨɪɭɸ 

ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɪɚɫɬɜɨɪ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ. ɋɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ, ɩɨɫɥɟ ɟɝɨ 

ɜɵɪɚɜɧɢɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɧɵɯ ɮɚɤɬɨɪɨɜ ɢ ɦɨɠɟɬ ɩɪɨɞɨɥɠɚɬɶɫɹ ɞɨɫɬɚɬɨɱɧɨ 

ɞɨɥɝɨ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɟ ɬɟɪɹɬɶ ɜɪɟɦɹ, ɩɨɫɥɟ ɩɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ ɞɨ 0,5 - 1 

ɤɝɫ/ɫɦ2, ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ ɩɨɞɚɱɟ ɜɨɞɵ ɜ ɪɟɚɤɬɨɪ, ɞɥɹ ɫɥɟɞɭɸɳɟɝɨ ɰɢɤɥɚ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 

1.3.7 Ɂɚɳɢɬɚ ɪɟɚɤɬɨɪɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ 

 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɪɟɚɤɬɨɪɚ ɩɨ ɩɪɢɝɨɬɨɜɥɟɧɢɸ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɚ, ɦɨɠɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ 
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ɪɟɤɬɨɪɟ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɷɬɨɝɨ, ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɦɟɪɨɩɪɢɹɬɢɹ: 

- ɇɚɛɨɪ ɞɚɜɥɟɧɢɹ ɜ ɪɟɚɤɬɨɪɟ, ɩɪɢ ɡɚɝɪɭɡɤɟ ɩɚɪɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ 

ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɨɫɬɚ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɪɟɚɤɰɢɢ ɪɚɫɬɜɨɪɟɧɢɹ. Ɂɧɚɱɟɧɢɟ S.P. 

ɞɥɹ ɩɚɪɚ ɡɚɞɚɟɬ ɬɟɯɧɨɥɨɝ ɰɟɯɚ ɢɥɢ ɥɢɰɨ ɟɝɨ ɡɚɦɟɳɚɸɳɟɟ. 

- Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɪɟɚɤɬɨɪɟ ɧɟ ɜɵɲɟ 6 ɤɝɫ/ɫɦ2, 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɛɪɚɫɵɜɚɧɢɟ ɞɚɜɥɟɧɢɹ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ 

ɞɚɜɥɟɧɢɹ ɞɨ 6,1 ɤɝɫ/ɫɦ2, ɜɨ ɜɪɟɦɹ ɜɪɚɳɟɧɢɹ ɪɟɚɤɬɨɪɚ, ɩɨ ɫɢɝɧɚɥɭ ɨɬ ɞɚɬɱɢɤɚ 

ɩɨɥɨɠɟɧɢɹ (ɤɨɝɞɚ ɪɟɚɤɬɨɪ ɧɚɯɨɞɢɬɫɹ ɡɚɝɪɭɡɨɱɧɵɦ ɥɸɤɨɦ ɜɧɢɡ), ɧɚ 8 ɫɟɤɭɧɞ 

ɨɬɤɪɵɜɚɟɬɫɹ ɤɥɚɩɚɧ V1.1 (1.2, 1.3, ɩɪɢ ɨɬɤɪɵɬɢɢ ɤɥɚɩɚɧɚ ɩɪɨɢɫɯɨɞɢɬ ɫɛɪɨɫ 

ɞɚɜɥɟɧɢɹ ɜ ɧɚɤɨɩɢɬɟɥɶɧɵɟ ɟɦɤɨɫɬɢ ȿ15, 16. 

 Ⱦɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɝɚɪɚɧɬɢɪɭɸɬ ɭɪɨɜɟɧɶ ɞɚɜɥɟɧɢɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɩɪɟɞɟɥɚɯ. 

 

1.3.8 ɉɨɞɚɱɚ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ 

 

Ⱦɥɹ ɩɨɞɚɱɢ ɨɱɢɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ ɢɡ ɟɦɤɨɫɬɢ ȿ-15, ȿ-

16 ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ ɤɥɸɱɨɦ ɜɵɛɪɚɬɶ ɟɦɤɨɫɬɶ, 

ɜ ɤɨɬɨɪɭɸ ɛɭɞɟɬ ɩɟɪɟɤɚɱɢɜɚɬɶɫɹ ɝɨɬɨɜɵɣ ɪɚɫɬɜɨɪ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ ɢɡ 

ɪɟɚɤɬɨɪɨɜ, ɬɨɝɞɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɩɨɞɚɱɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɢɡ ɞɪɭɝɨɣ ɟɦɤɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɫɯɟɦɚ ɫɨɛɪɚɧɚ ɬɚɤ, ɱɬɨ 

ɝɨɬɨɜɵɣ ɪɚɫɬɜɨɪ ɢɡ ɪɟɚɤɬɨɪɨɜ ɛɭɞɟɬ ɩɨɞɚɜɚɬɶɫɹ ɜ ɟɦɤɨɫɬɶ ȿ-15, ɬɨɝɞɚ ɩɨɞɚɱɚ 

ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɭɞɟɬ ɜɨɡɦɨɠɧɚ ɬɨɥɶɤɨ ɢɡ ɟɦɤɨɫɬɢ ȿ-16. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɪɚɫɬɜɨɪ ɦɨɝ ɩɟɪɟɤɚɱɢɜɚɬɶɫɹ, ɩɨɞɚɟɬɫɹ ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɱɟɪɟɡ ɩɨɜɨɪɨɬɧɵɣ 

ɤɥɚɩɚɧ V4.1 ɞɥɹ ɟɦɤɨɫɬɢ ȿ-15 ɢ V4.2 ɞɥɹ ɟɦɤɨɫɬɢ ȿ-16, ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ 

ɟɦɤɨɫɬɢ ɤ ɩɨɞɚɱɟ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ 

ɞɭɛɥɢɪɭɸɳɚɹ ɪɭɱɧɚɹ ɚɪɦɚɬɭɪɚ ɩɪɢɜɟɞɟɧɚ ɜ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ. Ⱦɚɜɥɟɧɢɹ 

ɜɨɡɞɭɯɚ ɧɚ ɩɟɪɟɞɚɜɥɢɜɚɧɢɟ ɭɫɬɚɧɨɜɥɟɧɨ ɜ ɩɪɟɞɟɥɚɯ 2,0 - 2,5 ɤɝɫ/ɫɦ2. 
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1.3.9 Ɉɫɬɚɧɨɜɤɚ ɨɬɞɟɥɟɧɢɹ 

 

ɇɨɪɦɚɥɶɧɚɹ ɨɫɬɚɧɨɜɤɚ ɨɬɞɟɥɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

- ɜɵɜɚɪɢɬɶ ɪɟɚɤɬɨɪɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɞɥɹ ɷɬɨɝɨ, ɧɚɥɢɬɶ 1 ɬɨɧɧɭ 

ɜɨɞɵ, ɧɚɛɪɚɬɶ ɞɚɜɥɟɧɢɟ ɩɚɪɚ 4,5 ɤɝɫ/ɫɦ2. ȼɪɟɦɹ ɜɪɚɳɟɧɢɹ ɭɫɬɚɧɨɜɢɬɶ ɜ 

ɩɪɟɞɟɥɚɯ 2 – 3 ɱɚɫɨɜ. ɉɨɫɥɟ ɨɩɨɪɨɠɧɟɧɢɹ ɪɟɚɤɬɨɪɚ, ɧɟɨɛɯɨɞɢɦɨ ɫɛɪɨɫɢɬɶ 

ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜɫɤɪɵɬɶ ɥɸɤ ɢ ɭɛɟɞɢɬɫɹ, ɱɬɨ ɪɟɚɤɬɨɪ ɜɵɜɚɪɢɥɫɹ 

ɩɨɥɧɨɫɬɶɸ. 

- ɡɚɤɪɵɬɶ ɩɨɞɚɱɭ ɩɚɪɚ, ɫɛɪɨɫɢɬɶ ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɥɢɧɢɢ, ɨɬɤɪɵɜ 

ɞɪɟɧɚɠɧɵɣ ɜɟɧɬɢɥɶ. 

- ɡɚɤɪɵɬɶ ɜɫɸ ɪɭɱɧɭɸ ɚɪɦɚɬɭɪɭ ɧɚ ɪɟɚɤɬɨɪɚɯ ɢ ɧɚɤɨɩɢɬɟɥɶɧɵɯ 

ɟɦɤɨɫɬɹɯ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɨɡɞɭɲɧɢɤɨɜ. 

- ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫɨ ɫɥɭɠɛɨɣ Ⱥɋɍ Ɍɉ, ɞɚɬɶ ɡɚɹɜɤɭ ɧɚ ɫɧɹɬɢɟ 

ɧɚɩɪɹɠɟɧɢɹ ɫ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɱɢɫɬɤɟ ɧɚɤɨɩɢɬɟɥɶɧɵɯ ɟɦɤɨɫɬɟɣ, ɨɩɨɪɨɠɧɢɬɶ ɨɬ 

ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ, ɨɯɥɚɞɢɬɶ ɢ ɜɫɤɪɵɬɶ ɥɸɤɚ ɧɚ ɟɦɤɨɫɬɹɯ. 

 

1.4 ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ 
 

ɇɟɨɛɯɨɞɢɦɨ, ɫɨɝɥɚɫɧɨ ɧɨɪɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ. 
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Ɍɚɛɥɢɰɚ 1 - ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ.ɢɡɦ
ɟɪɟɧɢɹ 

ɇɨɪɦɚ 
ɬɟɯɧɨɥ. 
ɪɟɠɢɦɚ 

Ʉɨɧ
ɬɪɨ
ɥɶ 

Ɋɟɝ
ɭɥɢ
ɪɨɜ
ɚɧɢ
ɟ 

ɋɢɝ
ɧɚɥ
ɢɡɚ
ɰɢɹ 

Ɋɟɝɢ
ɫɬɪɚ
ɰɢɹ 

Ȼɥɨ
ɤɢɪɨ
ɜɤɚ 

1.  Ɍɟɦɩɟɪɚɬɭɪɚ ɜɚɪɤɢ ɫɢɥɢɤɚɬ 
ɝɥɵɛɵ 

ɋ 130÷ 170 +     

2.  Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ȿ-15 ɋ 40 ÷ 120 +   +  
3.  Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ȿ-16 ɋ 40 ÷ 120 +   +  
4.  Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɋ 180 +   +  
5.  Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɤɝɫ/ɫɦ2 4 +  + +  
6.  Ⱦɚɜɥɟɧɢɟ ɜɚɪɤɢ ɫɢɥɢɤɚɬ 

ɝɥɵɛɵ 
ɤɝɫ/ɫɦ2 6 + + + +  

7.  Ⱦɚɜɥɟɧɢɟ ɜ ȿ-15 ɤɝɫ/ɫɦ2 2.5 + + + +  
8.  Ⱦɚɜɥɟɧɢɟ ɜ ȿ-16 ɤɝɫ/ɫɦ2 2.5 + + + +  
9.  ɍɪɨɜɟɧɶ ȿ-15 % 0 ÷ 90 +  + + + 
10.  ɍɪɨɜɟɧɶ ȿ-16 % 0 ÷ 90 +  + + + 
11.  Ɋɚɫɯɨɞ ɜɨɞɵ ɦ3/ɱ 550 + +  +  
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2 ȼɨɩɪɨɫɵ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ 

 

Ɋɨɫɫɢɣɫɤɨɟ ɝɨɫɭɞɚɪɫɬɜɨ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɫɜɨɟɝɨ ɪɚɡɜɢɬɢɹ ɜɫɟɝɞɚ ɭɞɟɥɹɟɬ 

ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɫɨɡɞɚɧɢɸ ɡɞɨɪɨɜɵɯ ɢ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

ɋɨɡɞɚɧɢɟ ɷɬɢɯ ɭɫɥɨɜɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɧɚɭɱɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɹɯ. ɉɪɨɛɥɟɦɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢɡɭɱɚɸɬɫɹ ɦɧɨɝɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ: 

ɢɧɫɬɢɬɭɬɚɦɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɌȻ, ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɢ ɩɪɨɮɡɚɛɨɥɟɜɚɧɢɣ. 

Ɇɟɬɨɞɨɥɨɝɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɚɧɚɥɢɡɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ 

ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɫɢɬɭɚɰɢɣ. ɇɚ ɨɫɧɨɜɟ ɷɬɨɝɨ 

ɚɧɚɥɢɡɚ ɨɩɪɟɞɟɥɹɸɬ ɨɩɚɫɧɵɟ ɭɱɚɫɬɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜɨɡɦɨɠɧɵɟ ɨɩɚɫɧɵɟ 

ɫɢɬɭɚɰɢɢ ɢ ɧɚ ɷɬɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɦɟɪɵ ɩɨ ɢɯ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɥɢɤɜɢɞɚɰɢɢ. Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɧɨɪɦ ɢ ɡɞɨɪɨɜɵɯ 

ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɫɬɪɨɝɨɣ ɬɪɭɞɨɜɨɣ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɢɫɰɢɩɥɢɧɟ ɜɫɟɯ ɪɚɛɨɬɚɸɳɢɯ, ɜɵɩɨɥɧɟɧɢɢ ɩɪɚɜɢɥ ɢ 

ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɌȻ. ɋ ɭɜɟɪɟɧɧɨɫɬɶɸ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ  ɛɟɡ ɷɬɨɝɨ ɫɚɦɚɹ 

ɫɨɜɪɟɦɟɧɧɚɹ ɬɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ ɧɟ ɫɩɨɫɨɛɧɚ ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɭɸ 

ɨɛɫɬɚɧɨɜɤɭ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

 

2.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɚɧɚɥɢɡ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɚɫɧɵɯ ɢ 
ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ 

 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬ ɧɚɬɪɢɹ ɹɜɥɹɟɬɫɹ ɯɢɦɢɱɟɫɤɢɦ 

ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ: 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɪɚɜɦ ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ ɨɠɨɝɨɜ (ɩɚɪ 10 ɤɝɫ/ɫɦ2, ɪɚɫɬɜɨɪ 

ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ). 
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- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɨɠɨɝɨɜ (ɳɟɥɨɱɢ NaOH, ɪɚɫɬɜɨɪ 

ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ). 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɪɚɜɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɪɚɜɦ ɨɬ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ ɬɪɚɧɫɩɨɪɬɟɪɨɜ, 

ɜɟɧɬɢɥɹɬɨɪɨɜ, ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

- ɇɚɥɢɱɢɟ ɫɤɨɥɶɡɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɥɨɜ, ɩɥɨɳɚɞɨɤ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɚɞɟɧɢɹ ɫ ɜɵɫɨɬɵ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɟɡ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɪɟɞɫɬɜ (ɩɥɨɳɚɞɨɤ, ɥɟɫɬɧɢɰ). 

2.2 Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɜɪɟɞɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ 

 

ɉɪɢ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɪɭɤɨɜɨɞɹɳɢɯ 

ɢɧɫɬɪɭɤɬɚɠɟɣ ɜ ɩɪɨɰɟɫɫɟ ɢɧɫɬɪɭɤɬɚɠɟɣ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɢ 

ɩɨɞɝɨɬɨɜɤɢ ɟё ɤ ɪɟɦɨɧɬɭ ɜɨɡɦɨɠɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɫɥɟɞɭɸɳɢɯ 

ɜɪɟɞɧɨɫɬɟɣ ɢ ɨɩɚɫɧɨɫɬɟɣ: 

- Ɉɩɚɫɧɨɫɬɶ ɯɢɦɢɱɟɫɤɨɝɨ ɨɠɨɝɚ ɳɟɥɨɱɶɸ. 

- Ɉɩɚɫɧɨɫɬɶ ɬɟɪɦɢɱɟɫɤɨɝɨ ɨɠɨɝɚ ɩɚɪɨɦ, ɳɟɥɨɱɶɸ, ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫ ɝɨ-

ɪɹɱɢɦɢ ɝɚɡɨɯɨɞɚɦɢ ɢ ɚɩɩɚɪɚɬɚɦɢ. 

- Ɉɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

- Ɉɩɚɫɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɪɚɜɦɵ ɩɪɢ ɩɚɞɟɧɢɢ ɧɚ ɫɤɨɥɶɡɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

 

ɋ ɰɟɥɶɸ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɫɥɟɞɭɟɬ 

ɩɨɫɬɨɹɧɧɨ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

 

- Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɚ ɭɫɬɚɧɨɜɤɟ ɧɨɪɦɚɥɶɧɨɣ ɚɬɦɨɫɮɟɪɵ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 

ɪɚɛɨɬɭ ɜɵɬɹɠɧɨɣ ɢ ɩɪɢɬɨɱɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. 

- Ɇɟɥɤɢɟ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɟ ɞɥɹ 

ɳёɥɨɱɢ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɡɚɳɢɬɧɵɯ ɩɟɪɱɚɬɤɚɯ, ɦɚɫɤɟ ɨɬ ɩɪɨɬɢɜɨɝɚɡɚ, 

ɡɚɳɢɬɧɨɣ ɫɩɟɰɨɞɟɠɞɟ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɤɥɸɱɢɜ ɭɱɚɫɬɨɤ, ɧɚ ɤɨɬɨɪɨɦ 
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ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɟɦɨɧɬ, ɫɛɪɨɫɢɬɶ ɞɚɜɥɟɧɢɟ, ɩɪɨɢɡɜɟɫɬɢ ɩɪɨɞɭɜɤɭ ɨɬ 

ɩɪɨɞɭɤɬɚ. 

- Ɍɪɭɛɨɩɪɨɜɨɞ ɳёɥɨɱɢ, ɝɚɡɨɯɨɞɵ ɩɨ ɨɤɨɧɱɚɧɢɢ ɧɚ ɧɢɯ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 

ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɪɟɧɵ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

- Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɟɧ ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɧɟ 

ɞɨɩɭɫɬɢɬɶ ɩɟɪɟɥɢɜɚ ɜ ёɦɤɨɫɬɹɯ. 

- Ɏɥɚɧɰɵ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɳёɥɨɱɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɤɨɠɭɲɟɧɵ. 

- Ɉɛɫɥɭɠɢɜɚɧɢɟ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɧɚ ɥɢɧɢɹɯ ɳёɥɨɱɢ ɩɪɨɢɡɜɨɞɢɬɶ 

ɬɨɥɶɤɨ ɜ ɡɚɳɢɬɧɵɯ ɨɱɤɚɯ ɜɨ ɢɡɛɟɠɚɧɢɢ ɨɠɨɝɚ ɝɥɚɡ ɩɪɢ ɧɚɪɭɲɟɧɢɢ 

ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɚɥɶɧɢɤɨɜɨɝɨ ɭɩɥɨɬɧɟɧɢɹ. 

- Ɋɚɡɥɢɜɵ ɳёɥɨɱɢ ɞɨɥɠɧɵ ɫɜɨɟɜɪɟɦɟɧɧɨ ɥɢɤɜɢɞɢɪɨɜɚɬɶɫɹ ɫ 

ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɭɛɨɪɤɢ ɪɚɡɥɢɜɨɜ ɚɝɪɟɫɫɢɜɧɵɯ ɠɢɞɤɨɫɬɟɣ, ɚ 

ɢɦɟɧɧɨ ɪɚɡɥɢɜ ɨɥɟɭɦɚ ɧɟɣɬɪɚɥɢɡɭɟɬɫɹ ɤɚɥɶɰɢɧɢɪɨɜɚɧɧɨɣ ɫɨɞɨɣ, 

ɫɨɛɢɪɚɟɬɫɹ ɜ ɜɟɞɪɨ ɢ ɜɵɧɨɫɢɬɶɫɹ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɦɭɫɨɪɧɵɟ 

ɤɨɧɬɟɣɧɟɪɵ. 

- Ɋɚɡɥɢɜɵ ɩɚɫɬɵ, ɫɨɡɞɚɸɳɢɟ ɫɤɨɥɶɡɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɥɠɧɵ 

ɫɜɨɟɜɪɟɦɟɧɧɨ ɥɢɤɜɢɞɢɪɨɜɚɬɶɫɹ. Ɂɚɩɪɟɳɚɟɬɫɹ ɭɛɨɪɤɚ ɩɨɥɨɜ ɜ ɨɬɞɟɥɟɧɢɢ 

ɢɡ ɲɥɚɧɝɨɜ ɩɚɥɭɛɧɵɦ ɫɩɨɫɨɛɨɦ. 

- Ɉɫɨɛɟɧɧɨ ɫɬɪɨɝɨ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɫɹ 

ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɟɪɫɨɧɚɥɨɦ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɪɟɦɨɧɬɭ, ɬ.ɤ. ɨɧɢ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɜɫɤɪɵɬɢɟɦ 

ɚɩɩɚɪɚɬɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɤɨɧɬɚɤɬɨɦ ɩɟɪɫɨɧɚɥɚ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ 

ɤɨɥɢɱɟɫɬɜɚɦɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. 

- Ɂɚɩɪɟɳɚɟɬɫɹ ɡɚɝɪɨɦɨɠɞɚɬɶ ɩɥɨɳɚɞɤɢ ɦɟɲɤɚɦɢ ɫ ɫɢɥɢɤɚɬ ɝɥɵɛɨɣ. 

- ɇɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ (ɜ ɳɢɬɨɜɨɣ), ɜɫɟɝɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɧɚɥɢɱɢɢ 

ɪɚɫɬɜɨɪɵ ɛɨɪɧɨɣ (ɢɥɢ ɥɢɦɨɧɧɨɣ) ɤɢɫɥɨɬɵ ɢ ɩɢɬɶɟɜɨɣ ɫɨɞɵ, ɚɩɬɟɱɤɚ ɫ 

ɩɟɪɟɜɹɡɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɨɤɚɡɚɧɢɹ ɨɩɟɪɚɬɢɜɧɨɣ ɩɨɦɨɳɢ ɩɪɨ 

ɨɠɨɝɚɯ ɫɥɢɡɢɫɬɨɣ ɨɛɨɥɨɱɤɢ ɝɥɚɡ, ɥɢɛɨ ɤɨɠɧɵɯ ɩɨɤɪɨɜɨɜ. 
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- ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɨɬɞɟɥɟɧɢɢ ɡɚɡɟɦɥɟɧɨ; ɞɥɹ ɨɬɜɨɞɚ ɡɚɪɹɞɨɜ 

ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɚɩɩɚɪɚɬɵ ɬɚɤɠɟ ɩɪɢɫɨɟɞɢɧɟɧɵ ɤ ɤɨɧɬɭɪɭ 

ɡɚɡɟɦɥɟɧɢɹ. 

- Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɷɥɟɤɬɪɨɬɪɚɜɦ ɞɨɥɠɟɧ 

ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ: ɟɠɟɫɦɟɧɧɨ ɩɪɨɜɟɪɹɬɶ ɫɨɫɬɨɹɧɢɟ 

ɡɚɡɟɦɥɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɋɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɚɝɪɟɫɫɢɜɧɵɟ ɠɢɞɤɨɫɬɢ ɧɟ ɩɨɩɚɞɚɥɢ ɧɚ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɭ, ɤɚɛɟɥɢ, ɡɚɡɟɦɥɟɧɢɟ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ; 

- ɇɟ ɩɪɨɢɡɜɨɞɢɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɪɟɦɨɧɬ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɫɜɟɳɟɧɢɹ, 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɧɟ ɨɬɤɪɵɜɚɬɶ ɳɢɬɵ ɭɩɪɚɜɥɟɧɢɹ; 

- ɇɟ ɩɪɢɤɚɫɚɬɶɫɹ ɧɟ ɡɚɳɢɳёɧɧɵɦɢ ɪɭɤɚɦɢ ɤ ɨɝɨɥёɧɧɵɦ ɩɪɨɜɨɞɚɦ; 
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3 Ⱥɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɤɚɤ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ 

 

Ɉɫɧɨɜɧɵɦ ɚɩɩɚɪɚɬɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɹɜɥɹɸɬɫɹ 

ɚɜɬɨɤɥɚɜɵ ɞɥɹ ɜɚɪɤɢ ɫɢɥɢɤɚɬ-ɝɥɵɛɵ. Ɉɩɬɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɚɪɤɢ ɜ 

ɞɢɚɩɚɡɨɧɟ 130 – 170 ɝɪɚɞɭɫɨɜ ɢ ɩɪɢ ɞɚɜɥɟɧɢɢ ɨɬ 3 ɤɝɫ/ɫɦ2 ɞɨ 6 ɤɝɫ/ɫɦ2. ȿɫɥɢ 

ɩɪɨɰɟɫɫ ɜɚɪɤɢ ɩɪɨɯɨɞɢɬ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɜɵɲɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɫɢɥɢɤɚɬ-ɝɥɵɛɚ ɩɨɥɧɨɫɬɶɸ ɧɟ ɪɚɫɬɜɨɪɹɟɬɫɹ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ 

ɡɚɫɨɪɭ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɢ ɩɟɪɟɞɚɜɥɢɜɚɧɢɢ. ȼɵɯɨɞ ɞɚɜɥɟɧɢɹ ɡɚ ɭɫɬɚɜɥɟɧɧɵɟ 

ɪɚɦɤɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɥɨɦɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɩɪɢɜɟɞёɬ ɤ ɨɫɬɚɧɨɜɤɟ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɛɨɥɶɲɢɦ ɡɚɬɪɚɬɚɦ ɧɚ ɟɝɨ ɩɨɱɢɧɤɭ ɢɥɢ ɡɚɦɟɧɭ. Ⱦɥɹ 

ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɨɩɟɪɚɬɨɪ ɞɨɥɠɟɧ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɭɩɪɚɜɥɹɬɶ ɜɫɟɦɢ ɤɥɚɩɚɧɚɦɢ, ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɤ 

ɬɟɦɩɟɪɚɬɭɪɚ ɫɢɥɢɤɚɬɚ, ɞɚɜɥɟɧɢɹ ɜ ɚɜɬɨɤɥɚɜɟ ɢ ɟɦɤɨɫɬɹɯ, ɭɪɨɜɧɹ ɜ ɟɦɤɨɫɬɹɯ. 
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4 ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

 

ɋɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɡɧɚɱɟɧɢɟɦ ɜɟɥɢɱɢɧ, 

ɧɚɡɵɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɴɟɤɬɟ ɩɨɥɭɱɚɟɬɫɹ ɩɭɬɟɦ ɢɡɦɟɪɟɧɢɹ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ, 

ɫɨɜɨɤɭɩɧɨɫɬɶ ɤɨɬɨɪɵɯ ɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɟɝɨ ɫɨɫɬɨɹɧɢɟ. Ʉɂɉ ɜ 

ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹɯ ɫɨɛɢɪɚɸɳɢɟ ɢ ɩɟɪɟɞɚɸɳɢɟ ɩɟɪɜɢɱɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɧɚɡɵɜɚɸɬ ɞɚɬɱɢɤɚɦɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɚɪɚɦɟɬɪɚɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɨɝɪɚɦɦɧɨ:  

- ɤɨɧɬɪɨɥɟɦ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɫɯɟɦ ɄɂɉɢȺ; 

- ɩɪɨɜɟɪɤɨɣ ɰɟɥɨɫɬɧɨɫɬɢ ɰɟɩɟɣ ɩɢɬɚɧɢɹ ɞɚɬɱɢɤɨɜ; 

- ɫɪɚɜɧɟɧɢɟɦ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɞɚɬɱɢɤɨɜ ɫ ɜɨɡɦɨɠɧɵɦ ɞɢɚɩɚɡɨɧɨɦ 

ɟɝɨ ɢɡɦɟɧɟɧɢɹ. 

ȼɵɛɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ 

ɩɟɪɟɱɧɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɧɨɪɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 

Ɍɟɦɩɟɪɚɬɭɪɚ. 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɜɵɲɟ 300 ɨɋ ɢɫɩɨɥɶɡɭɟɦ ɬɟɪɦɨɦɟɬɪ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ  ɌɋɆɍ-205-Ɇ 2 ȺȽ10 ɋ t1070 ɋ3 100Ɇ 0...+ 180 160 8 0,25 

Ƚɉ Ɍɍ 4227-150-13282997-2017 

Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɡɧɚɱɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 

ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɬɨɤɨɜɵɣ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ 4...20 ɦȺ. 

1. Ɍɢɩ ɩɪɢɛɨɪɚ: ɌɋɆɍ-205, 

2. ȼɢɞ ɢɫɩɨɥɧɟɧɢɹ. 

3. Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ. 

4. Ɍɢɩ ɤɨɪɩɭɫɚ. Ȼɚɡɨɜɨɟ ɢɫɩɨɥɧɟɧɢɟ ȺȽ-10. 

5. Ɍɢɩ ɤɚɛɟɥɶɧɨɝɨ ɜɜɨɞɚ. Ȼɚɡɨɜɨɟ ɢɫɩɨɥɧɟɧɢɟ ɋɚɥɶɧɢɤ. 
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6. Ʉɨɞ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. Ȼɚɡɨɜɨɟ ɢɫɩɨɥɧɟɧɢɟ t1070 ɋ3. 

7. ɇɋɏ ɩɟɪɜɢɱɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. Ɍɚɛɥɢɰɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɫɩɨɥɧɟɧɢɣ. 

8. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɵɯ ɬɟɦɩɟɪɚɬɭɪ. Ɍɚɛɥɢɰɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɫɩɨɥɧɟɧɢɣ. 

9. Ⱦɥɢɧɚ ɦɨɧɬɚɠɧɨɣ ɱɚɫɬɢ L, ɦɦ. Ɍɚɛɥɢɰɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɫɩɨɥɧɟɧɢɣ. 

10. Ⱦɢɚɦɟɬɪ ɦɨɧɬɚɠɧɨɣ ɱɚɫɬɢ, ɦɦ. Ɍɚɛɥɢɰɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɫɩɨɥɧɟɧɢɣ. 

11. Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ. Ɍɚɛɥɢɰɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɫɩɨɥɧɟɧɢɣ. 

12. ɉɨɜɟɪɤɚ (ɤɨɞ ɡɚɤɚɡɚ «Ƚɉ»). 

13. Ɉɛɨɡɧɚɱɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ: Ɍɍ 4227-150-13282997-2017 

 

Ɋɢɫɭɧɨɤ 1 – Ɍɟɪɦɨɦɟɬɪ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

 

Ⱦɚɜɥɟɧɢɟ. 
ɉɨ ɬɟɯɧɨɥɨɝɢɢ ɬɪɟɛɭɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɞɚɜɥɟɧɢɹ, ɞɥɹ ɷɬɨɣ ɰɟɥɢ 

ɢɫɩɨɥɶɡɭɟɦ ɆɂȾȺ-Ⱦɂ-12ɉ – ɞɚɬɱɢɤɢ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ (ɞɨ 300 °ɋ) ɫɪɟɞ, ɜɤɥɸɱɚɹ ɞɚɬɱɢɤɢ ɫ ɨɬɤɪɵɬɨɣ 

ɦɟɦɛɪɚɧɨɣ ɢ ɫ ɢɫɩɨɥɧɟɧɢɟɦ –ȿɯ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɜɵɩɭɫɤɚɟɦɵɯ ɞɚɬɱɢɤɨɜ 

ɹɜɥɹɟɬɫɹ ɧɨɪɦɢɪɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ – ɨɧɚ 

ɧɨɪɦɢɪɭɟɬɫɹ ɧɟ ɜ %/10 °ɋ, ɚ ɡɨɧɨɣ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɪɚɛɨɱɟɦ 

ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ. ɆɂȾȺ-Ⱦɂ-12ɉ-11-Ex-0.5/1.0Ɇɉɚ-(M20x1.5)-ɍ 
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Ɋɢɫɭɧɨɤ 2 – Ⱦɚɬɱɢɤ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

Ɋɚɫɯɨɞ. 
ɉɨ ɬɟɯɧɨɥɨɝɢɢ ɬɪɟɛɭɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɪɚɫɯɨɞɚ, ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɢɫɩɨɥɶɡɭɟɦ 

Ɋɚɫɯɨɞɨɦɟɪ-ɫɱɟɬɱɢɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ȼɁɅȿɌ ɗɊ ɦɨɞɢɮɢɤɚɰɢɹ Ʌɚɣɬ Ɇ 

ɗɊɋȼ-570Ɏ ȼ Ⱦɭ 50 

Ʉɨɦɩɥɟɤɬ ɚɪɦɚɬɭɪɵ Ⱦɭ 50 

 

Ɋɢɫɭɧɨɤ 3 – ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɯɨɞɨɦɟɪ 

 

ɍɪɨɜɟɧɶ. 
ɂɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɍɪɨɜɧɟɦɟɪ ɍɅɆ-31Ⱥ1 

http://midaus.com/components/com_jshopping/files/img_products/full_MIDA-DI-12P-11_-V__-Ekh_.jpg
http://www.vzljot.ru/images/prib/prib177.3.jpg
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Ɇɚɤɫɢɦɚɥɶɧɚɹ ɚɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɹ  

ɭɪɨɜɧɹ 

±3ɦɦ 

ɒɢɪɢɧɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɥɭɱɚ 90 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ 0,6 ÷ 30ɦ 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  

ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɭɪɨɜɧɟɦɟɪɚ 
ɨɬ -40 ɞɨ +500ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɧɟ ɨɝɪɚɧɢɱɟɧɚ 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 24ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɂɫɩɨɥɧɟɧɢɟ ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɟ, IP65 

ɐɢɮɪɨɜɨɣ ɢɧɬɟɪɮɟɣɫ RS485, Modbus 

Ⱥɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ 4-20 ɦȺ 

Ⱦɢɫɤɪɟɬɧɵɟ ɜɵɯɨɞɵ 
2 ɤɨɧɬɚɤɬɧɵɟ ɝɪɭɩɩɵ 

ɪɟɥɟ 

 

Ɋɢɫɭɧɨɤ 4 – ɍɪɨɜɧɟɦɟɪ 
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Ɂɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ. 

 

ɉɨɜɨɪɨɬɧɚɹ ɡɚɫɥɨɧɤɚ V-KE050- C3LV5N0 ɫɨɫɬɚɜ: 

Ⱦɢɫɤ ɡɚɬɜɨɪɧɵɣ Dy = 50 ɦɦ PN16, ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɩɨɡɢɰɢɢ V2.1; V2.2; V2.3; 

V5.1; V5.2 (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ ɂ) 

Ɇɟɠɮɥɚɧɰɟɜɵɣ ɤɨɪɩɭɫ, ɤɨɜɤɢɣ ɱɭɝɭɧ GGG45, ɞɢɫɤ ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ 

SUS316,  

E - ɫɟɞɥɨ EPDM 

DN - ɇɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ 050 

C - ɉɪɢɜɨɞ: Ɉɞɧɨɫɬɨɪɨɧɧɢɣ (ɡɚɬɜɨɪ ɇɁ) 

3 - Ɇɢɧɢɦɚɥɶɧɨɧɟ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɩɪɢɜɨɞ: 3 Ȼɚɪ 

L - Ⱥɤɫɟɫɫɭɚɪɵ: ȻɄȼ ɢɧɞɭɤɬɢɜɧɵɣ 

V - ɍɩɪɚɜɥɟɧɢɟ: NAMUR ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 

5 - ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ: 24VDC 

N0 - ɋɬɚɧɞɚɪɬɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 

Ⱦɢɫɤ ɡɚɬɜɨɪɧɵɣ V-KE080-C3LV5N0 Dy = 80 ɦɦ PN16, ɭɫɬɚɧɨɜɥɟɧ ɧɚ 

ɩɨɡɢɰɢɢ V1.1; V1.2; V1.3; V1.4; V1.5; V1.6; V1.7 (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ ɂ) 

Ɇɟɠɮɥɚɧɰɟɜɵɣ ɤɨɪɩɭɫ, ɤɨɜɤɢɣ ɱɭɝɭɧ GGG45, ɞɢɫɤ ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ 

SUS316,  

E - ɫɟɞɥɨ EPDM 

DN - ɇɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ 080 

C - ɉɪɢɜɨɞ: Ɉɞɧɨɫɬɨɪɨɧɧɢɣ (ɡɚɬɜɨɪ ɇɁ) 

3 - Ɇɢɧɢɦɚɥɶɧɨɧɟ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɩɪɢɜɨɞ: 3 Ȼɚɪ 

L - Ⱥɤɫɟɫɫɭɚɪɵ: ȻɄȼ ɢɧɞɭɤɬɢɜɧɵɣ 

V - ɍɩɪɚɜɥɟɧɢɟ: NAMUR ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 

5 - ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ: 24VDC 

N0 - ɋɬɚɧɞɚɪɬɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 
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Ɋɢɫɭɧɨɤ 5 – Ɂɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ 

 

Ʉɥɚɩɚɧ. 
Ⱦɜɭɯɯɨɞɨɜɨɣ ɤɥɚɩɚɧ ɫ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ 

ɫɬɚɥɢ ɫ ɮɥɚɧɰɟɜɵɦ, ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɩɨɡɢɰɢɢ V3.1; V3.2; V3.3 (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ 

ɂ) 

Ɇɨɞɟɥɶ: T298A004 

ɋɨɟɞɢɧɟɧɢɟɦ DN 32, PN40 

ɉɪɨɬɨɱɧɚɹ ɫɪɟɞɚ: ɉȺɊ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɨɬɨɱɧɨɣ ɫɪɟɞɵ: +200 ɋ 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ: 6 Ȼɚɪ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ:+50 ɋ 

ɍɩɪɚɜɥɹɸɳɚɹ ɫɪɟɞɚ: ȼɨɡɞɭɯ 

ɍɩɪɚɜɥɹɸɳɟɟ ɞɚɜɥɟɧɢɟ: 4 Bar 

ɂɫɩɨɥɧɟɧɢɟ: ɇɨɪɦɚɥɶɧɨ ɡɚɤɪɵɬɵɣ (NC) 
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Ɋɢɫɭɧɨɤ 6 – Ⱦɜɭɯɯɨɞɨɜɨɣ ɤɥɚɩɚɧ ɫ ɩɧɟɜɦɨɩɪɢɜɨɞɨɦ 

Ʉɥɚɩɚɧɵ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ ɫ ɩɥɚɜɚɸɳɟɣ ɦɟɦɛɪɚɧɨɣ. ɋɟɪɢɹ 

KIPVALVE WTR224B, ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɩɨɡɢɰɢɢ V4.1; V4.2 (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ 

ɂ) 

ɋɨɥɟɧɨɢɞɧɵɟ ɤɥɚɩɚɧɵ KIPVALVE   

Ɇɨɞɟɥɶ:  WTR224B-4032-F-SS-NC  

Dn=  32 ɦɦ (G 1 1/4") 

Kv =   23 ɦ3/ɱɚɫ 

ɍɩɥ.   FKM,  

Ʉɨɪɩɭɫ ɧɟɪɠ. ɫɬɚɥɶ,  

t ɪɚɛ.:  -10…+130°C   

ɉɢɬɚɧɢɟ: 24 VDC 

 

 

Ɋɢɫɭɧɨɤ 7 - Ʉɥɚɩɚɧ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ ɫ ɩɥɚɜɚɸɳɟɣ ɦɟɦɛɪɚɧɨɣ 
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ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. 

ɗɥɟɤɬɪɨ-ɩɧɟɜɦɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɩɪɟɨɛɪɚɡɭɟɬ ɜ 

ɩɧɟɜɦɨ-ɫɢɝɧɚɥ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɤɥɚɩɚɧɚɦɢ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ: "FESTO" 

Ɇɨɞɟɥɶ: MFH-5-1/8 ɜ ɫɛɨɪɟ ɫ MSFW-24 
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5 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɛɚɡɟ 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ SIMATIC S-7  

 

SIMATIC S7-300 – ɷɬɨ ɦɨɞɭɥɶɧɵɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɤɨɧɬɪɨɥɥɟɪɵ, 

ɪɚɛɨɬɚɸɳɢɟ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ. Ɇɨɞɭɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɬɪɭɤɬɭɪ ɭɩɪɚɜɥɟɧɢɹ, ɧɚɥɢɱɢɟ 

ɞɪɭɠɟɫɬɜɟɧɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɸ ɢɧɬɟɪɮɟɣɫɚ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɤɨɧɬɪɨɥɥɟɪ ɞɥɹ ɷɤɨɧɨɦɢɱɧɨɝɨ ɪɟɲɟɧɢɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɡɚɞɚɱ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɗɮɮɟɤɬɢɜɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɨɧɬɪɨɥɥɟɪɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ ɰɟɧɬɪɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ 

ɪɚɡɥɢɱɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɧɚɥɢɱɢɟ ɲɢɪɨɤɨɣ ɝɚɦɦɵ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-

ɜɵɜɨɞɚ ɞɢɫɤɪɟɬɧɵɯ ɢ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ ɢ 

ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ. 

 

5.1 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 

Ʉɨɧɬɪɨɥɥɟɪɵ SIMATIC S7-300 ɢɦɟɸɬ ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ 

ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɜ ɫɜɨɣ ɫɨɫɬɚɜ: 

- Ɇɨɞɭɥɢ ɰɟɧɬɪɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ (CPU). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɫɬɟɩɟɧɢ ɫɥɨɠɧɨɫɬɢ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ ɜ ɫɨɫɬɚɜɟ ɤɨɧɬɪɨɥɥɟɪɚ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɰɟɧɬɪɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ, ɨɬɥɢɱɚɸɳɢɟɫɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, ɨɛɴɟɦɨɦ ɩɚɦɹɬɢ, ɧɚɥɢɱɢɟɦ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟɦ 

ɜɫɬɪɨɟɧɧɵɯ ɜɯɨɞɨɜ-ɜɵɯɨɞɨɜ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɮɭɧɤɰɢɣ, ɧɚɥɢɱɢɟɦ ɢɥɢ 

ɨɬɫɭɬɫɬɜɢɟɦ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ. 

- ɋɢɝɧɚɥɶɧɵɟ ɦɨɞɭɥɢ (SM), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɜɜɨɞɚ-ɜɵɜɨɞɚ 

ɞɢɫɤɪɟɬɧɵɯ ɢ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ. 

- Ʉɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɨɪɵ (ɋɊ) ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɹɦ 

ɢɥɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢɧɬɟɪɮɟɣɫɚ “ɬɨɱɤɚ ɤ ɬɨɱɤɟ” (PPI). 
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- Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ (FM), ɫɩɨɫɨɛɧɵɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 

ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ, 

ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ ɹɜɥɹɸɬɫɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦɢ 

ɦɨɞɭɥɹɦɢ. Ɉɧɢ ɫɧɚɛɠɟɧɵ ɜɫɬɪɨɟɧɧɵɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɦ ɢ ɫɩɨɫɨɛɧɵ 

ɜɵɩɨɥɧɹɬɶ ɜɨɡɥɨɠɟɧɧɵɟ ɧɚ ɧɢɯ ɮɭɧɤɰɢɢ ɞɚɠɟ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɰɟɧɬɪɚɥɶɧɨɝɨ 

ɩɪɨɰɟɫɫɨɪɚ ɉɅɄ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɫɨɫɬɚɜɟ ɤɨɧɬɪɨɥɥɟɪɚ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ: 

- Ɇɨɞɭɥɢ ɛɥɨɤɨɜ ɩɢɬɚɧɢɹ (PS), ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɢɬɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɨɬ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟɦ 120 ɢɥɢ 230ȼ. 

- ɂɧɬɟɪɮɟɣɫɧɵɟ ɦɨɞɭɥɢ (IM ), ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɰɟɧɬɪɚɥɶɧɨɦɭ ɤɨɧɬɪɨɥɥɟɪɭ ɫɬɨɟɤ ɪɚɫɲɢɪɟɧɢɹ ɜɜɨɞɚ-ɜɵɜɨɞɚ. 

Ʉɨɧɬɪɨɥɥɟɪɵ SIMATIC S7-300 ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɞɨ 32 

ɫɢɝɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ ɢ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɨ 

4 ɦɨɧɬɚɠɧɵɦ ɫɬɨɣɤɚɦ. ȼɫɟ ɦɨɞɭɥɢ ɪɚɛɨɬɚɸɬ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ. 

Ʉɨɧɬɪɨɥɥɟɪ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɫɬɨɣɤɨɫɬɶɸ ɤ ɭɞɚɪɧɵɦ ɢ 

ɜɢɛɪɚɰɢɨɧɧɵɦ ɧɚɝɪɭɡɤɚɦ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɨɞɭɥɟɣ 

ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɨɬ 0 ɞɨ 60°ɋ ɢɥɢ ɨɬ –25 ɞɨ 

60°ɋ. Ɉɧ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɰɢɨɧɚɥɶɧɵɯ ɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ 

ɢ ɧɨɪɦ, ɜɤɥɸɱɚɹ DIN, UL, CSA ɢ FM. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɨɬɥɢɱɚɟɬɫɹ ɝɢɛɤɨɫɬɶɸ ɢ ɭɞɨɛɫɬɜɨɦ 

ɨɛɫɥɭɠɢɜɚɧɢɹ: 

- ȼɫɟ ɦɨɞɭɥɢ ɥɟɝɤɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɪɨɮɢɥɶɧɭɸ ɪɟɣɤɭ DIN ɢ 

ɮɢɤɫɢɪɭɸɬɫɹ ɧɚ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɫɬɚɯ ɜɢɧɬɨɦ. 

- ɉɨɞɤɥɸɱɟɧɢɟ ɦɨɞɭɥɟɣ ɤ ɜɧɭɬɪɟɧɧɟɣ ɲɢɧɟ ɤɨɧɬɪɨɥɥɟɪɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɲɢɧɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ. 

- ɇɚɥɢɱɢɟ ɮɪɨɧɬɚɥɶɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɪɨɢɡɜɨɞɢɬɶ 

ɡɚɦɟɧɭ ɦɨɞɭɥɟɣ ɛɟɡ ɞɟɦɨɧɬɚɠɚ ɜɫɟɯ ɜɧɟɲɧɢɯ ɫɨɟɞɢɧɟɧɢɣ. 

- ɉɨɞɤɥɸɱɟɧɢɟ ɜɧɟɲɧɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɜɢɧɬɨɜɵɯ ɢɥɢ 

ɩɪɭɠɢɧɧɵɯ ɤɨɧɬɚɤɬɨɜ. 

- ȿɞɢɧɚɹ ɞɥɹ ɜɫɟɯ ɦɨɞɭɥɟɣ ɝɥɭɛɢɧɚ ɭɫɬɚɧɨɜɤɢ.  
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- ȼɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɢɝɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ ɢ 

ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ ɧɚ ɥɸɛɵɟ ɩɨɫɚɞɨɱɧɵɟ ɦɟɫɬɚ ɦɨɧɬɚɠɧɨɣ 

ɫɬɨɣɤɢ. 

 

5.1.1 Ɋɚɫɲɢɪɟɧɢɟ 

 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɨɥɟɟ 8 ɫɢɝɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ 

ɫɢɫɬɟɦɵ, ɩɨɫɬɪɨɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɰɟɧɬɪɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ CPU 313 ɢɥɢ 

ɛɨɥɟɟ ɦɨɳɧɵɯ, ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɲɢɪɟɧɵ: 

- Ⱦɨ 32 ɦɨɞɭɥɟɣ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɜ 4 ɫɬɨɣɤɢ, ɨɞɧɚ ɢɡ 

ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɶɧɵɦ ɤɨɧɬɪɨɥɥɟɪɨɦ (CR), ɨɫɬɚɥɶɧɵɟ – ɫɬɨɣɤɚɦɢ 

ɪɚɫɲɢɪɟɧɢɹ (ER). ȼ ɤɚɠɞɭɸ ɫɬɨɣɤɭ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɞɨ 8 ɦɨɞɭɥɟɣ. 

ɋɨɟɞɢɧɟɧɢɟ ɫɬɨɟɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɮɟɣɫɧɵɯ ɦɨɞɭɥɟɣ. 

Ʉɚɠɞɚɹ ɫɬɨɣɤɚ ɫɧɚɛɠɚɟɬɫɹ ɫɨɛɫɬɜɟɧɧɵɦ ɢɧɬɟɪɮɟɣɫɧɵɦ ɦɨɞɭɥɟɦ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɜ ɫɦɟɠɧɵɣ ɫ ɰɟɧɬɪɚɥɶɧɵɦ ɩɪɨɰɟɫɫɨɪɨɦ ɪɚɡɴɟɦ ɢ 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɚɜɬɨɧɨɦɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɜɹɡɢ ɫ ɞɪɭɝɢɦɢ ɫɬɨɣɤɚɦɢ 

ɫɢɫɬɟɦɵ. ɉɪɢɦɟɧɟɧɢɟ ɢɧɬɟɪɮɟɣɫɧɵɯ ɦɨɞɭɥɟɣ IM 365 ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɚɬɶ 

ɤ ɰɟɧɬɪɚɥɶɧɨɦɭ ɤɨɧɬɪɨɥɥɟɪɭ ɨɞɧɭ ɫɬɨɣɤɭ ɪɚɫɲɢɪɟɧɢɹ, ɭɞɚɥɟɧɧɭɸ ɧɚ 

ɪɚɫɫɬɨɹɧɢɟ ɧɟ ɛɨɥɟɟ 1ɦ. ɂɧɬɟɪɮɟɣɫɧɵɟ ɦɨɞɭɥɢ IM  360 ɢ IM 361 ɩɨɡɜɨɥɹɸɬ 

ɩɨɞɤɥɸɱɚɬɶ ɤ ɰɟɧɬɪɚɥɶɧɨɦɭ ɤɨɧɬɪɨɥɥɟɪɭ ɞɨ 3 ɫɬɨɟɤ ɪɚɫɲɢɪɟɧɢɹ. Ɋɚɫɫɬɨɹɧɢɟ 

ɦɟɠɞɭ ɫɬɨɣɤɚɦɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 10ɦ. 

 

5.1.2 ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɢ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ 

 

Ʉɨɧɬɪɨɥɥɟɪɵ SIMATIC S7-300 ɨɫɧɚɳɟɧɵ ɲɢɪɨɤɢɦ ɧɚɛɨɪɨɦ ɮɭɧɤɰɢɣ, 

ɩɨɡɜɨɥɹɸɳɢɯ ɜ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɫɫ ɧɚɩɢɫɚɧɢɹ 

ɩɪɨɝɪɚɦɦɵ, ɟɟ ɨɬɥɚɞɤɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ: 
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- ȼɵɫɨɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ. ȼɵɩɨɥɧɟɧɢɟ ɢɧɫɬɪɭɤɰɢɣ ɡɚ 0,3ɦɤɫ 

ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɫɲɢɪɹɟɬ ɫɩɟɤɬɪ ɞɨɩɭɫɬɢɦɵɯ ɨɛɥɚɫɬɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɤɨɧɬɪɨɥɥɟɪɨɜ. 

- ɉɨɞɞɟɪɠɤɚ ɦɚɬɟɦɚɬɢɤɢ ɫ ɩɥɚɜɚɸɳɟɣ ɡɚɩɹɬɨɣ, ɩɨɡɜɨɥɹɸɳɚɹ 

ɜɵɩɨɥɧɹɬɶ ɷɮɮɟɤɬɢɜɧɭɸ ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ. 

- ɉɪɨɫɬɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɣɤɢ. Ⱦɪɭɠɟɫɬɜɟɧɧɵɟ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɨɝɪɚɦɦɧɵɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ 

ɢɧɬɟɪɮɟɣɫɨɦ, ɩɨɡɜɨɥɹɸɳɢɟ ɡɚɞɚɜɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɫɬɪɨɣɤɢ 

ɦɨɞɭɥɟɣ. 

- ɑɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɣ ɢɧɬɟɪɮɟɣɫ. Ɏɭɧɤɰɢɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɜɫɬɪɨɟɧɵ ɜ ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ 

ɤɨɧɬɪɨɥɥɟɪɚ. 

- Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ. Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɜɫɬɪɨɟɧɵ ɜ 

ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɥɟɪɚ. ɋ ɢɯ ɩɨɦɨɳɶɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ, ɢ ɜɵɹɜɥɹɸɬɫɹ ɜɫɟ 

ɜɨɡɧɢɤɚɸɳɢɟ ɨɬɤɚɡɵ. Ɏɢɤɫɚɰɢɹ ɜɪɟɦɟɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɬɤɚɡɨɜ ɜ ɤɨɥɶɰɟɜɨɦ 

ɛɭɮɟɪɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɚɧɚɥɢɡɚ. 

- ɉɚɪɨɥɶɧɚɹ ɡɚɳɢɬɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ ɩɚɪɨɥɶɧɨɣ 

ɡɚɳɢɬɵ ɩɪɨɝɪɚɦɦ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

- Ʉɥɸɱ ɜɵɛɨɪɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. Ʉɥɸɱɨɦ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ 

ɬɪɟɛɭɟɦɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. ɉɨɫɥɟ ɭɞɚɥɟɧɢɹ ɤɥɸɱɚ ɢɡ ɡɚɦɨɱɧɨɣ 

ɫɤɜɚɠɢɧɵ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɶ ɧɟɜɨɡɦɨɠɧɨ. 

 

5.1.3 MPI ɢɧɬɟɪɮɟɣɫ 

 

MPI ɢɧɬɟɪɮɟɣɫ ɜɫɬɪɨɟɧ ɜɨ ɜɫɟ ɰɟɧɬɪɚɥɶɧɵɟ ɩɪɨɰɟɫɫɨɪɵ ɫɟɦɟɣɫɬɜɚ 

SIMATIC S7-300. ɂɧɬɟɪɮɟɣɫ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɫɬɵɯ 

ɫɟɬɟɜɵɯ ɪɟɲɟɧɢɣ: 

- MPI ɢɧɬɟɪɮɟɣɫ ɩɨɡɜɨɥɹɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɭɸ ɫɜɹɡɶ ɫ 

ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɨɝɪɚɦɦɚɬɨɪɚɦɢ, ɤɨɦɩɶɸɬɟɪɚɦɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ STEP 7, 
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ɭɫɬɪɨɣɫɬɜɚɦɢ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, S7-300, M7-300, S7-400 ɢ 

M7-400. 

- Ƚɥɨɛɚɥɶɧɵɟ ɞɚɧɧɵɟ. ɋɟɬɟɜɵɟ ɤɨɧɬɪɨɥɥɟɪɵ ɦɨɝɭɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɰɢɤɥɢɱɟɫɤɢɣ ɨɛɦɟɧ ɞɚɧɧɵɦɢ. Ɂɚ ɨɞɢɧ ɰɢɤɥ ɦɨɠɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɞɨ 16 

ɩɚɤɟɬɨɜ ɝɥɨɛɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɨ 64 ɛɚɣɬɚ ɤɚɠɞɵɣ. ɐɟɧɬɪɚɥɶɧɵɟ ɩɪɨɰɟɫɫɨɪɵ 

S7-300 ɫɩɨɫɨɛɧɵ ɩɨɞɞɟɪɠɢɜɚɬɶ ɫɜɹɡɶ ɧɟ ɛɨɥɟɟ ɱɟɦ ɫ 8 ɭɱɚɫɬɧɢɤɚɦɢ ɨɛɦɟɧɚ, 

ɩɟɪɟɞɚɜɚɹ ɡɚ ɨɞɢɧ ɰɢɤɥ ɞɨ 4 ɩɚɤɟɬɨɜ ɝɥɨɛɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɨ 22 ɛɚɣɬɚ ɤɚɠɞɵɣ 

(ɬɨɥɶɤɨ ɞɥɹ STEP 7 V3.x ɢ ɛɨɥɟɟ ɩɨɡɞɧɢɯ ɜɟɪɫɢɣ). Ƚɥɨɛɚɥɶɧɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ 

ɩɟɪɟɞɚɜɚɬɶɫɹ ɬɨɥɶɤɨ ɩɨ MPI ɢɧɬɟɪɮɟɣɫɭ. 

- ȼɧɭɬɪɟɧɧɹɹ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɚɹ ɲɢɧɚ (Ʉ-ɲɢɧɚ). MPI ɢɧɬɟɪɮɟɣɫ 

ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ ɫɨɟɞɢɧɟɧ ɫ Ʉ-ɲɢɧɨɣ ɤɨɧɬɪɨɥɥɟɪɚ S7-300. Ɂɚ ɫɱɟɬ 

ɷɬɨɝɨ ɱɟɪɟɡ MPI ɢɧɬɟɪɮɟɣɫ ɦɨɠɟɬ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ 

ɨɛɪɚɳɟɧɢɟ ɩɪɨɝɪɚɦɦɚɬɨɪɚ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɦɨɞɭɥɹɦ ɢ 

ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦ ɩɪɨɰɟɫɫɨɪɚɦ, ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ Ʉ-ɲɢɧɟ ɤɨɧɬɪɨɥɥɟɪɚ. 

- Ɇɨɳɧɚɹ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ.  

- ȼɨɡɦɨɠɧɨɫɬɶ ɨɛɴɟɞɢɧɟɧɢɹ ɞɨ 32 MPI ɫɬɚɧɰɢɣ.  

- Ⱦɨ 4 ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ 

ɩɪɨɝɪɚɦɦɚɬɨɪɚɦɢ, ɤɨɦɩɶɸɬɟɪɚɦɢ, ɭɫɬɪɨɣɫɬɜɚɦɢ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɨɝɨ 

ɢɧɬɟɪɮɟɣɫɚ SIMATIC, S7-300, M7-300, S7-400 ɢɥɢ Ɇ7-400 ɧɚ ɨɞɢɧ 

ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ. 

- ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 187,5Ʉɛɢɬ/ɫ. 

- Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ MPI 

ɫɬɚɧɰɢɹɦɢ ɢɥɢ ɭɡɥɚɦɢ ɞɨ 50ɦ (ɛɟɡ ɩɨɜɬɨɪɢɬɟɥɟɣ), ɞɨ 1100ɦ (ɫ ɞɜɭɦɹ 

ɩɨɜɬɨɪɢɬɟɥɹɦɢ), ɞɨ 9100ɦ (ɫ 10 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɦɢ 

ɩɨɜɬɨɪɢɬɟɥɹɦɢ), ɫɜɵɲɟ 50 ɤɦ (ɱɟɪɟɡ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɣ ɤɚɛɟɥɶ ɫ 

ɦɨɞɭɥɹɦɢ ɨɩɬɢɱɟɫɤɨɣ ɫɜɹɡɢ). 

- Ƚɢɛɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɫɲɢɪɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɟɦɵɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɫɟɬɟɜɵɯ ɤɚɛɟɥɟɣ, 

ɫɟɬɟɜɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ ɢ ɩɨɜɬɨɪɢɬɟɥɟɣ RS 485. 
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Ɋɢɫɭɧɨɤ 8 – MPI ɫɨɟɞɢɧɟɧɢɟ 
 
 

5.2 Ʉɨɧɬɪɨɥɥɟɪ CPU S7-313C 

 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɨɧɬɪɨɥɥɟɪ CPU S7-313C 

ȼ ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ CPU 313C ɢɧɬɟɝɪɢɪɨɜɚɧɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɮɭɧɤɰɢɢ: 

- ɫɤɨɪɨɫɬɧɨɝɨ ɫɱɟɬɚ; 

- ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ; 

- ɢɡɦɟɪɟɧɢɹ ɩɟɪɢɨɞɚ ɫɥɟɞɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ; 

- ɉɂȾ-ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  

 

5.2.1 Ⱦɢɡɚɣɧ 

 

CPU 313C ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ: 

- Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪ, 100-200 ɧɫ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɛɢɧɚɪɧɨɣ 

ɢɧɫɬɪɭɤɰɢɢ.  

SIMATIC OP PG/PC 

S7-400 

S7-300 

M7-300 
ɉɨɜɬɨɪɢɬɟɥɢ RS485 

M7-400 S7-400 

Ⱥɤɬɢɜɧɵɟ ɫɨɟɞɢɧɟɧɢя 

Ⱦɨ 10 ɲɬɭɤ 

MPI ɫɨɟɞɢɧɟɧɢɟ 
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- Ɋɚɛɨɱɚɹ ɩɚɦɹɬɶ ɨɛɴɟɦɨɦ 64 Ʉɛɚɣɬ, ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɝɪɭɠɟɧɧɨɣ 

ɫɟɤɰɢɢ ɩɪɨɝɪɚɦɦɵ ɢ ɯɪɚɧɟɧɢɹ ɨɩɟɪɚɬɢɜɧɵɯ ɞɚɧɧɵɯ. Ɇɢɤɪɨɤɚɪɬɚ 

ɩɚɦɹɬɢ (ɞɨ 8 Ɇɛɚɣɬ), ɢɫɩɨɥɶɡɭɟɦɚɹ ɜ ɤɚɱɟɫɬɜɟ ɡɚɝɪɭɠɚɟɦɨɣ ɩɚɦɹɬɢ, ɚ ɬɚɤɠɟ 

ɫɨɯɪɚɧɟɧɢɹ ɚɪɯɢɜɚ ɩɪɨɟɤɬɚ (ɫ ɤɨɦɦɟɧɬɚɪɢɹɦɢ ɢ ɬɚɛɥɢɰɟɣ ɫɢɦɜɨɥɨɜ), 

ɚɪɯɢɜɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɢ ɭɩɪɚɜɥɟɧɢɹ ɪɟɰɟɩɬɚɦɢ.  

- Ƚɢɛɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɫɲɢɪɟɧɢɹ, ɩɨɞɤɥɸɱɟɧɢɟ ɞɨ 31 ɦɨɞɭɥɹ S7-

300 (4-ɪɹɞɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ).  

- ɂɧɬɟɪɮɟɣɫ MPI, ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɞɨ 8 ɫɨɟɞɢɧɟɧɢɣ ɫ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦɢ ɤɨɧɬɪɨɥɥɟɪɚɦɢ S7-300/400, 

ɩɪɨɝɪɚɦɦɚɬɨɪɚɦɢ, ɤɨɦɩɶɸɬɟɪɚɦɢ ɢ ɩɚɧɟɥɹɦɢ ɨɩɟɪɚɬɨɪɨɜ. MPI ɩɨɡɜɨɥɹɟɬ 

ɫɨɡɞɚɜɚɬɶ ɩɪɨɫɬɟɣɲɢɟ ɫɟɬɟɜɵɟ ɫɬɪɭɤɬɭɪɵ ɫ ɨɛɴɟɞɢɧɟɧɢɟɦ ɞɨ 16 ɰɟɧɬɪɚɥɶɧɵɯ 

ɩɪɨɰɟɫɫɨɪɨɜ ɢ ɩɨɞɞɟɪɠɤɨɣ ɦɟɯɚɧɢɡɦɚ ɩɟɪɟɞɚɱɢ ɝɥɨɛɚɥɶɧɵɯ ɞɚɧɧɵɯ.  

- ɇɚɛɨɪ ɜɫɬɪɨɟɧɧɵɯ ɜɯɨɞɨɜ ɢ ɜɵɯɨɞɨɜ; 

24 ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɚ =24ȼ, 16 ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ =24ȼ/0.5Ⱥ, 5 ɚɧɚɥɨɝɨɜɵɯ 

ɜɯɨɞɚ, 2 ɚɧɚɥɨɝɨɜɵɯ ɜɵɯɨɞɚ.  

 

5.2.2 Ɏɭɧɤɰɢɢ 

 

- ɉɚɪɨɥɶɧɚɹ ɡɚɳɢɬɚ ɞɨɫɬɭɩɚ, ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ 

ɞɨɫɬɭɩɚ ɤ ɩɪɨɝɪɚɦɦɟ ɩɨɥɶɡɨɜɚɬɟɥɹ  

- Ȼɭɮɟɪ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɫɨɨɛɳɟɧɢɣ, ɯɪɚɧɢɬ 100 ɩɨɫɥɟɞɧɢɯ 

ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ  

- ɇɟɨɛɫɥɭɠɢɜɚɟɦɨɟ ɫɨɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ, ɩɪɢ ɩɟɪɟɛɨɹɯ ɜ ɩɢɬɚɧɢɢ 

ɤɨɧɬɪɨɥɥɟɪɚ ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɯɪɚɧɹɟɬ ɬɟɤɭɳɢɟ 

ɞɚɧɧɵɟ ɢ ɢɫɩɨɥɶɡɭɟɬ ɢɯ ɩɨɫɥɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ.  

 

5.2.3 ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɫɜɨɣɫɬɜɚ 

 

ɂɡ ɫɪɟɞɵ STEP 7 ɦɨɝɭɬ ɧɚɫɬɪɚɢɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɢ 

ɫɜɨɣɫɬɜɚ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ: 
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- ɂɧɬɟɪɮɟɣɫ MPI, ɨɩɪɟɞɟɥɟɧɢɟ ɚɞɪɟɫɚ ɫɬɚɧɰɢɢ.  

- ɉɚɪɚɦɟɬɪɵ ɪɟɫɬɚɪɬɚ/ɰɢɤɥɚ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ, ɨɩɪɟɞɟɥɟɧɢɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫɤɚɧɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ, ɩɟɪɟɡɚɩɭɫɤɚ ɢ 

ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ.  

- Ɍɚɤɬɨɜɵɟ ɛɢɬɵ, ɭɫɬɚɧɨɜɤɚ ɚɞɪɟɫɚ.  

- ɍɪɨɜɟɧɶ ɡɚɳɢɬɵ, ɭɫɬɚɧɨɜɤɚ ɩɪɚɜ ɧɚ ɞɨɫɬɭɩ ɤ ɩɪɨɝɪɚɦɦɟ ɢ 

ɞɚɧɧɵɦ.  

- ɋɢɫɬɟɦɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ, ɭɫɬɚɧɨɜɤɚ ɩɨɪɹɞɤɚ ɨɛɪɚɛɨɬɤɢ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɫɨɨɛɳɟɧɢɣ.  

- ɂɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɮɭɧɤɰɢɢ ɫɤɨɪɨɫɬɧɨɝɨ ɫɱɟɬɚ.  

- ɂɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɹ ɩɟɪɢɨɞɚ ɫɥɟɞɨɜɚɧɢɹ 

ɢɦɩɭɥɶɫɨɜ.  

- ɂɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɮɭɧɤɰɢɢ ɧɚɫɬɪɨɣɤɢ.   

- ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɩɪɟɪɵɜɚɧɢɹ, ɭɫɬɚɧɨɜɤɚ ɩɟɪɢɨɞɚ ɩɨɜɬɨɪɟɧɢɹ 

ɩɪɟɪɵɜɚɧɢɣ.  

- ɉɪɟɪɵɜɚɧɢɹ ɩɨ ɞɚɬɟ ɢ ɜɪɟɦɟɧɢ, ɭɫɬɚɧɨɜɤɚ ɫɬɚɪɬɨɜɨɣ ɞɚɬɵ ɢ 

ɜɪɟɦɟɧɢ, ɚ ɬɚɤɠɟ ɩɟɪɢɨɞɚ ɩɨɜɬɨɪɟɧɢɹ ɩɪɟɪɵɜɚɧɢɣ.  

-  

5.3 Ʉɨɧɮɢɝɭɪɚɰɢɹ ɤɨɧɬɪɨɥɥɟɪɚ 

 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɚɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 

ɤɨɧɮɢɝɭɪɚɰɢɹ: 

Ɍɚɛɥɢɰɚ 2 – Ʉɨɧɮɢɝɭɪɚɰɢɹ ɤɨɧɬɪɨɥɥɟɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɍɢɩ, ɦɚɪɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɞ ɨɛɨɪɭɞɨɜɚɧɢɹ Ʉɨɥ-ɜɨ 

Ʉɨɧɬɪɨɥɥɟɪ 313ɋ 6ES7 313-5BE00-0AB0 1 

SM ɜɯɨɞɧɵɯ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ SM 321 6ES7 321-1BL80-0AA0 2 

SM ɜɵɯɨɞɧɵɯ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ SM 322 6ES7 322-1BL00-0AA0 2 

SM ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ SM 331 6ES7 331-7KF00-0AB0 1 

SM ɚɧɚɥɨɝɨɜɵɯ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ SM 332 6ES7 332-5HF01-0AB0 1 
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Ɋɢɫɭɧɨɤ 9 – Ʉɨɧɮɢɝɭɪɚɰɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɜ SIMATIC Step 7 



44 
 

6 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɛɚɡɟ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ SIEMENS WinCC 

 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ȺɋɍɌɉ ɩɪɢɦɟɧɹɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɣ ɤɨɦɩɥɟɤɫ 

ɩɪɨɝɪɚɦɦ ɮɢɪɦɵ SIEMENS. Ⱦɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɧɟɨɛɯɨɞɢɦ 

ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ STEP 7, ɚ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɡɚɣɦёɬ 

SIEMENS WinCCTM. 

ɋɨɜɪɟɦɟɧɧɵɣ ɦɢɪ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɫɟ ɜ ɛɨɥɶɲɟɣ ɢ ɛɨɥɶɲɟɣ 

ɫɬɟɩɟɧɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ ɨɛɳɟɩɪɢɡɧɚɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ. Ɉɬɤɪɵɬɨɫɬɶ 

ɢ ɝɢɛɤɨɫɬɶ – ɧɟɩɪɟɦɟɧɧɵɟ ɤɚɱɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɫɭɳɢ 

ɫɨɜɪɟɦɟɧɧɵɦ ɫɢɫɬɟɦɚɦ.  

Ɉɬɤɪɵɬɚɹ ɫɢɫɬɟɦɚ ɜɢɡɭɚɥɢɡɚɰɢɢ ɮɢɪɦɵ SIEMENS WinCCTM ɩɨɡɜɨɥɹɟɬ 

ɥɟɝɤɨ ɢ ɩɪɨɫɬɨ ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɤɨɦɩɨɧɟɧɬɭ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜ 

ɫɨɡɞɚɜɚɟɦɵɟ ɢɥɢ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɢɫɬɟɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 

ɢɡɛɟɠɚɜ ɩɪɢ ɷɬɨɦ ɧɟɩɨɦɟɪɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɧɚɩɢɫɚɧɢɟ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. əɞɪɨ ɩɪɨɞɭɤɬɚ WinCCTM ɨɛɪɚɡɭɟɬ ɧɟɣɬɪɚɥɶɧɚɹ 

ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɬɪɚɫɥɹɦ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɬɟɯɧɨɥɨɝɢɹɦ ɛɚɡɨɜɚɹ ɫɢɫɬɟɦɚ, 

ɤɨɬɨɪɚɹ ɨɫɧɚɳɟɧɚ ɜɫɟɦɢ ɜɚɠɧɟɣɲɢɦɢ ɮɭɧɤɰɢɹɦɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢ 

ɨɛɫɥɭɠɢɜɚɧɢɹ.    

SIMATIC WinCC – ɛɚɡɨɜɚɹ ɫɢɫɬɟɦɚ ɨɛɥɚɞɚɸɳɚɹ ɦɨɳɧɵɦɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɦɨɞɭɥɹɦɢ: 

Ⱦɥɹ ɛɵɫɬɪɨɝɨ ɨɛɡɨɪɚ ɜɫɟɯ ɞɚɧɧɵɯ ɩɪɨɟɤɬɚ ɢ ɝɥɨɛɚɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɚ 

ɬɚɤɠɟ ɞɥɹ:  

- Ɂɚɩɭɫɤ ɩɪɢɥɨɠɟɧɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɥɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢ 

ɨɛɫɥɭɠɢɜɚɧɢɹ; ɭɩɪɚɜɥɟɧɢɟ ɞɚɧɧɵɦɢ ɩɪɨɟɤɬɚ ɢ ɫɢɫɬɟɦɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ 

- Ƚɥɨɛɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɜ ɫɢɫɬɟɦɟ (ɧɚɩɪɢɦɟɪ: ɜɵɛɨɪ ɹɡɵɤɚ) 

- ɋɥɟɠɟɧɢɟ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɩɟɪɟɦɟɧɧɵɯ ɜ ɫɢɫɬɟɦɟ, ɡɚɝɪɭɡɤɚ ɢ 

ɜɵɝɪɭɡɤɚ ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɨɰɟɫɫɚ ɜ ɩɚɦɹɬɶ, ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɦɦɭɧɢɤɚɰɢɢ ɫ 
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PLC 

- Ʉɨɧɮɢɝɭɪɚɰɢɹ ɦɧɨɝɨɦɟɫɬɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɦɩɨɧɟɧɬɵ ɤɨɬɨɪɨɣ 

ɪɚɛɨɬɚɸɬ ɜ ɪɚɦɤɚɯ ɟɞɢɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɟɬɢ ɩɨ ɩɪɢɧɰɢɩɭ “Ʉɥɢɟɧɬ-

ɫɟɪɜɟɪ” 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɦɧɟɦɨɫɯɟɦ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 

ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɨɰɟɫɫɚ: 

- ɫɨɡɞɚɧɢɟ ɫɬɚɧɞɚɪɬɧɵɯ ɨɛɴɟɤɬɨɜ (ɬɟɤɫɬɨɜ, ɥɢɧɢɣ, 

ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɤɪɭɝɨɜ ɢ ɬ.ɞ.) 

- ɫɨɡɞɚɧɢɟ ɩɨɥɟɣ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɨɛɴɟɤɬɨɜ ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɦɟɧɧɵɯ, 

ɝɢɫɬɨɝɪɚɦɦ, ɤɪɢɜɵɯ ɢ ɨɤɨɧ ɜɵɜɨɞɚ ɪɚɛɨɱɢɯ ɫɨɨɛɳɟɧɢɣ 

- ɋɨɡɞɚɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜɢɡɭɚɥɢɡɚɰɢɟɣ: 

ɤɧɨɩɨɤ, ɛɚɪɨɜ, ɛɨɤɫɨɜ ɢ ɬ.ɞ. 

- ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜ ɪɟɠɢɦɟ On-line ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɛɵɫɬɪɨɣ 

ɨɬɥɚɞɤɢ. ȼɨɡɦɨɠɧɚ ɩɪɨɝɪɚɦɦɧɚɹ ɷɦɭɥɹɰɢɹ ɨɬɜɟɬɨɜ ɭɩɪɚɜɥɹɟɦɨɣ ɭɫɬɚɧɨɜɤɢ 

Ⱦɥɹ ɫɛɨɪɚ ɢ ɚɪɯɢɜɚɰɢɢ ɫɨɛɵɬɢɣ ɜ ɫɢɫɬɟɦɟ, ɚ ɬɚɤɠɟ ɨɛɪɚɛɨɬɤɢ 

ɪɟɰɟɩɬɭɪ ɫɨɝɥɚɫɧɨ DIN 19235. WinCC ɩɨɞɞɟɪɠɢɜɚɟɬ ɞɜɚ ɦɟɬɨɞɚ ɝɟɧɟɪɚɰɢɢ 

ɫɨɨɛɳɟɧɢɣ: ɭɩɪɚɜɥɹɟɦɭɸ ɛɢɬɨɜɵɦɢ ɦɚɫɤɚɦɢ (ɤɚɠɞɨɦɭ ɫɨɨɛɳɟɧɢɸ 

ɩɨɫɬɚɜɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɧɟɤɨɬɨɪɚɹ ɛɢɬɨɜɚɹ ɩɟɪɟɦɟɧɧɚɹ) ɢɥɢ ɭɩɪɚɜɥɹɟɦɭɸ 

ɞɚɧɧɵɦɢ ɩɨɫɬɭɩɚɸɳɢɦɢ ɜ ɜɢɞɟ ɩɚɤɟɬɨɜ. 

ɉɨɫɬɭɩɚɸɳɢɟ ɫɨɨɛɳɟɧɢɹ ɜɢɡɭɚɥɢɡɢɪɭɸɬɫɹ ɢ ɦɨɝɭɬ ɬɚɤɠɟ 

ɝɟɧɟɪɢɪɨɜɚɬɶ ɡɜɭɤɨɜɵɟ ɫɢɝɧɚɥɵ ɬɪɟɜɨɝɢ. ȼɫɟ ɩɨɫɬɭɩɚɸɳɢɟ ɫɨɨɛɳɟɧɢɹ 

ɦɨɝɭɬ ɤɜɢɬɢɪɨɜɚɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɢɯ ɜɚɠɧɨɫɬɢ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ 

ɢɥɢ ɰɟɥɵɦɢ ɝɪɭɩɩɚɦɢ. 

Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɬɟɤɭɳɢɯ ɢ ɚɪɯɢɜɢɪɨɜɚɧɧɵɯ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ. 

SIMATIC WinCC ɩɪɟɞɥɚɝɚɟɬ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɚɪɯɢɜɚɰɢɢ ɢɡɦɟɪɹɟɦɵɯ 

ɜɟɥɢɱɢɧ. Ⱥɪɯɢɜɚɰɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɰɢɤɥɢɱɟɫɤɢ ɢɥɢ ɭɩɪɚɜɥɹɟɬɫɹ ɫɨɛɵɬɢɹɦɢ ɜ 

ɫɢɫɬɟɦɟ. Ɇɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɪɯɢɜɚɰɢɹ ɨɬɞɟɥɶɧɵɯ ɞɚɧɧɵɯ ɢɥɢ ɞɚɧɧɵɯ 

ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ ɜ ɛɥɨɤɢ. Ɂɚɬɟɦ ɞɚɧɧɵɟ ɢɡ ɚɪɯɢɜɚ ɦɨɝɭɬ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶɫɹ 

ɜ ɜɢɞɟ ɤɪɢɜɵɯ ɢɥɢ ɬɚɛɥɢɰ. ȼɨɡɦɨɠɧɨ ɫɨɡɞɚɧɢɟ ɞɨɥɝɨɜɪɟɦɟɧɧɵɯ ɚɪɯɢɜɨɜ 
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ɞɚɧɧɵɯ, ɯɪɚɧɹɳɢɯɫɹ ɜ ɫɠɚɬɨɣ ɮɨɪɦɟ ɢ ɫɥɭɠɚɳɢɯ ɞɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 

ɨɰɟɧɤɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦ. 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɞɚɧɧɵɯ ɜ ɮɨɪɦɟ ɡɚɩɢɫɟɣ ɫɨ ɫɜɨɛɨɞɧɨ-

ɩɚɪɚɦɟɬɪɢɪɭɟɦɨɣ ɫɬɪɭɤɬɭɪɨɣ. ɇɚɪɹɞɭ ɫ ɚɪɯɢɜɚɰɢɟɣ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ 

ɜɨɡɦɨɠɧɨ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɛɚɡɵ ɞɚɧɧɵɯ, ɢɦɟɸɳɢɯ ɫɜɨɛɨɞɧɨ-

ɩɪɨɝɪɚɦɦɢɪɭɟɦɭɸ ɫɬɪɭɤɬɭɪɭ. ȼ ɬɚɤɨɣ ɮɨɪɦɟ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɯɪɚɧɟɧɢɟ 

ɪɟɰɟɩɬɭɪ, ɫɜɹɡɚɧɧɵɯ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɦɚɲɢɧɧɵɯ ɞɚɧɧɵɯ ɢ ɬ. ɞ. Ⱦɨɫɬɭɩ ɤ ɛɚɡɚɦ 

ɞɚɧɧɵɯ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɚɤ ɱɟɪɟɡ ODBC ɢ SQL ɬɚɤ ɢ ɱɟɪɟɡ WinCC API. 

Ⱦɥɹ ɭɩɪɚɜɥɹɟɦɨɣ ɫɨɛɵɬɢɹɦɢ ɜ ɫɢɫɬɟɦɟ ɢɥɢ ɩɨ ɜɪɟɦɟɧɢ ɝɟɧɟɪɚɰɢɢ 

ɨɬɱɟɬɨɜ   ɜ ɫɜɨɛɨɞɧɨ-ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɦ ɮɨɪɦɚɬɟ. ȼɨɡɦɨɠɧɚ ɝɟɧɟɪɚɰɢɹ: 

- ɩɪɨɬɨɤɨɥɨɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɨɫɬɭɩɚɜɲɢɯ ɫɨɨɛɳɟɧɢɣ 

- ɩɪɨɬɨɤɨɥɨɜ ɚɪɯɢɜɨɜ ɫɨɨɛɳɟɧɢɣ ɢ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ 

- ɩɪɨɬɨɤɨɥɨɜ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɢɫɬɟɦɵ 

- ɩɪɨɬɨɤɨɥɨɜ ɫɢɫɬɟɦɧɵɯ ɫɨɨɛɳɟɧɢɣ 

- ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɨɬɱɟɬɨɜ 

Ɋɚɫɩɟɱɚɬɨɤ ɞɚɧɧɵɯ ɩɪɨɟɤɬɚ, ɧɚɩɪɢɦɟɪ, ɫɩɢɫɤɨɜ ɩɟɪɟɦɟɧɧɵɯ, ɬɟɤɫɬɨɜ 

ɫɨɨɛɳɟɧɢɣ ɢɥɢ ɢɡɨɛɪɚɠɟɧɢɣ. 

Ⱦɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɟɣɫɬɜɢɣ ɩɪɨɢɡɜɨɞɢɦɵɯ ɫ ɨɛɴɟɤɬɚɦɢ. Ⱦɚɧɧɚɹ 

ɤɨɦɩɨɧɟɧɬɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ 

ɪɚɛɨɬɵ ɫ ɨɛɴɟɤɬɚɦɢ ɫɢɫɬɟɦɵ ɜɢɡɭɚɥɢɡɚɰɢɢ. ɇɚɩɢɫɚɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɧɚ 

ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ANSI-C ɮɭɧɤɰɢɢ ɦɨɝɭɬ ɜ ɱɚɫɬɧɨɫɬɢ: 

- ɫɱɢɬɵɜɚɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ 

- ɜɵɡɵɜɚɬɶ ɧɚ ɷɤɪɚɧ ɧɨɜɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɬɶ ɢɯ 

- ɝɟɧɟɪɢɪɨɜɚɬɶ, ɤɜɢɬɢɪɨɜɚɬɶ ɢ ɜɵɛɢɪɚɬɶ ɪɚɛɨɱɢɟ ɫɨɨɛɳɟɧɢɹ ɢɥɢ 

ɫɨɨɛɳɟɧɢɹ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ 

- ɡɚɩɭɫɤɚɬɶ ɝɟɧɟɪɚɰɢɸ ɩɪɨɬɨɤɨɥɨɜ 

- ɫɨɯɪɚɧɹɬɶ ɬɟɤɭɳɢɟ ɞɚɧɧɵɟ ɩɪɨɰɟɫɫɚ  



47 
 

ɇɚɩɢɫɚɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɪɨɝɪɚɦɦɧɵɟ ɮɭɧɤɰɢɢ ɦɨɝɭɬ ɜɵɡɵɜɚɬɶɫɹ ɜ 

ɪɚɦɤɚɯ WinCC ɰɢɤɥɢɱɟɫɤɢ ɢɥɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɫɢɫɬɟɦɟ 

ɫɨɛɵɬɢɣ. 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɨɩɢɫɚɧɵ ɚɞɪɟɫɚ ɢɡ SIMATIC Step 7 ɜ WinCC, 

ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɨɛɪɚɡɢɬɶ ɧɚ ɜɢɡɭɚɥɢɡɚɰɢɢ. Ɍɚɤ ɠɟ ɛɵɥɢ ɫɨɡɞɚɧɵ 

ɝɪɭɩɩɵ ɚɜɬɨɪɢɡɨɜɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɤɧɨɩɨɤ ɛɵɥ 

ɢɫɩɨɥɶɡɨɜɚɧ ɫɤɪɢɩɬ. 

 

Ɋɢɫɭɧɨɤ 10 – ɋɤɪɢɩɬ ɧɚ ɹɡɵɤɟ ɋ ɞɥɹ ɤɧɨɩɤɢ 

 

Ɋɢɫɭɧɨɤ 11 – ɉɟɪɟɱɟɧɶ ɚɞɪɟɫɨɜ ɜ WinCC 
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Ɋɢɫɭɧɨɤ 12 – ɉɟɪɟɱɟɧɶ ɫɨɨɛɳɟɧɢɣ ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɜɵɜɨɞɢɬɶɫɹ ɧɚ 

ɜɢɡɭɚɥɢɡɚɰɢɢ 

 

Ɋɢɫɭɧɨɤ 13 – ɉɟɪɟɱɟɧɶ ɩɚɪɚɦɟɬɪɨɜ ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɫɥɟɠɢɜɚɬɶ ɧɚ 

ɬɪɟɧɞɚɯ 
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Ɋɢɫɭɧɨɤ 14 – ɉɟɪɟɱɟɧɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ  
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7 Ɋɟɚɥɢɡɚɰɢɹ SCADA-ɫɢɫɬɟɦɵ 

 

ɉɟɪɟɞ ɪɚɡɪɚɛɨɬɤɨɣ SCADA-ɫɢɫɬɟɦɵ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɩɨɤɚɡɵɜɚɸɳɚɹ ɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɤɨɬɨɪɵɟ 

ɧɟɨɛɯɨɞɢɦɨ ɨɬɨɛɪɚɡɢɬɶ ɧɚ ɜɢɡɭɚɥɢɡɚɰɢɢ (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ Ɇ). 

ɇɚ ɪɢɫɭɧɤɟ ɧɢɠɟ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɜɢɡɭɚɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɜɚɪɤɢ 

ɫɢɥɢɤɚɬɚ. ɉɪɨɝɪɚɦɦɚ ɞɥɹ ɉɅɄ ɧɚ ɛɚɡɟ ɤɨɧɬɪɨɥɥɟɪɚ 313ɋ ɤ ɜɢɡɭɚɥɢɡɚɰɢɢ 

ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ Ⱥ, Ȼ, ȼ, Ƚ, Ⱦ, ȿ, ɀ, Ʉ) ɢ 

ɩɟɪɟɱɟɧɶ ɚɞɪɟɫɨɜ (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ Ʌ). 

ɇɚ ɪɢɫɭɧɤɟ 15 ɢɡɨɛɪɚɠɟɧɚ ɫɬɚɪɬɨɜɚɹ ɫɬɪɚɧɢɰɚ, ɧɚ ɤɨɬɨɪɨɣ ɩɪɢ ɧɚɠɚɬɢɢ 

ɧɚ ɤɥɸɱ ɜ ɥɟɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɨɩɟɪɚɬɨɪ ɚɜɬɨɪɢɡɭɟɬɫɹ ɢ ɩɨɥɭɱɚɟɬɫɹ ɞɨɫɬɭɩ ɤ 

ɮɭɧɤɰɢɨɧɚɥɭ ɜɢɡɭɚɥɢɡɚɰɢɢ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «Ɍɟɯɧɨɥɨɝɢɹ» ɨɬɤɪɨɟɬɫɹ 

ɨɫɧɨɜɧɨɟ ɨɤɧɨ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɜɚɪɤɢ ɫɢɥɢɤɚɬɚ. Ʉɧɨɩɤɚ 

«ȼɵɯɨɞ ɢɡ RunTime» ɨɬɜɟɱɚɟɬ ɡɚ ɜɵɯɨɞ ɢɡ ɫɢɫɬɟɦɵ. 

 

Ɋɢɫɭɧɨɤ 15 – ɋɬɚɪɬɨɜɚɹ ɫɬɪɚɧɢɰɚ ɜ WinCC 

 

ɇɚ ɪɢɫɭɧɤɟ 16 ɢɡɨɛɪɚɠɟɧ ɝɥɚɜɧɵɣ ɷɤɪɚɧ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɩɪɨɰɟɫɫɨɦ 

ɜɚɪɤɢ, ɧɚ ɷɬɨɦ ɷɤɪɚɧɟ ɨɩɟɪɚɬɨɪ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɫɥɟɠɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ 
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ɤɥɚɩɚɧɨɜ, ɩɨɥɨɠɟɧɢɟ ɤɪɚɧ-ɛɚɥɤɢ, ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ ɜ ɜɢɞɟ ɞɚɜɥɟɧɢɹ ɜ 

ɚɜɬɨɤɥɚɜɚɯ ɢ ёɦɤɨɫɬɹɯ, ɬɚɤɠɟ ɭɪɨɜɟɧɶ ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ёɦɤɨɫɬɹɯ. Ʉɪɨɦɟ ɷɬɨɝɨ 

ɭ ɨɩɟɪɚɬɨɪɚ ɟɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɜ ɜɢɞɟ ɤɧɨɩɨɤ ɜ ɜɟɪɯɧɟɣ ɩɚɧɟɥɢ: 

ɤɧɨɩɤɚ ɤɜɢɬɢɪɨɜɚɧɢɹ ɚɜɚɪɢɢ, ɩɟɱɚɬɢ, ɩɨɤɚɡɚ ɬɪɟɧɞɨɜ ɢ ɤɧɨɩɨɤ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɟɪɟɯɨɞ ɦɟɠɞɭ ɨɤɧɚɦɢ: ɫɩɢɫɨɤ ɚɜɚɪɢɣ, ɦɨɬɨ-ɱɚɫɵ, ɭɫɬɚɜɤɢ. 

ȼɧɢɡɭ ɷɤɪɚɧɚ ɢɡɨɛɪɚɠɟɧɚ ɫɬɪɨɤɚ ɩɨɤɚɡɵɜɚɸɳɚɹ ɩɨɫɥɟɞɧɟɸ ɩɪɢɲɟɞɲɭɸ 

ɚɜɚɪɢɸ ɢɥɢ ɤɨɦɚɧɞɭ. Ʉɨɦɚɧɞɚ ɧɚ ɨɬɤɪɵɬɢɟ ɤɥɚɩɚɧɚ ɩɚɪɚ ɪɟɚɥɢɡɨɜɚɧɚ ɫ 

ɩɨɦɨɳɶɸ ɜɧɭɬɪɟɧɧɟɝɨ ɫɤɪɢɩɬɚ ɤɧɨɩɤɢ, ɤɨɬɨɪɵɣ ɩɪɨɫɢɬ ɩɨɞɬɜɟɪɠɞɟɧɢɟ 

ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɞɟɣɫɬɜɢɹ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɥɚɩɚɧ ɨɩɟɪɚɬɨɪ ɜɵɛɢɪɚɟɬ 

ɤɨɦɚɧɞɭ: ɨɬɤɪɵɬɶ, ɡɚɤɪɵɬɶ, ɫɛɪɨɫ. Ɍɚɤ ɠɟ ɩɨɞ ɤɚɠɞɵɦ ɚɜɬɨɤɥɚɜɨɦ 

ɢɡɨɛɪɚɠɟɧɵ ɚɜɚɪɢɣɧɵɟ ɤɧɨɩɤɢ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɦɢɝɚɬɶ ɩɪɢ ɢɯ ɧɚɠɚɬɢɢ ɩɨ 

ɦɟɫɬɭ ɭɫɬɚɧɨɜɤɢ.  

 

Ɋɢɫɭɧɨɤ 16 – Ƚɥɚɜɧɵɣ ɷɤɪɚɧ ɜɢɡɭɚɥɢɡɚɰɢɢ ɜ WinCC 

 

ɇɚ ɪɢɫɭɧɤɟ 17 ɢɡɨɛɪɚɠɟɧ ɷɤɪɚɧ ɫ ɭɫɬɚɜɤɚɦɢ ɤɨɬɨɪɵɟ ɩɪɨɩɢɫɵɜɚɟɬ 

ɢɧɠɟɧɟɪ ɬɟɯɧɨɥɨɝ. 

 

 



52 
 

Ɋɢɫɭɧɨɤ 17 – ȼɢɞ ɫɬɪɚɧɢɰɵ ɫ ɭɫɬɚɜɤɚɦɢ ɜ WinCC 

 

ɇɚ ɪɢɫɭɧɤɟ 18 ɢɡɨɛɪɚɠɟɧ ɠɭɪɧɚɥ ɚɜɚɪɢɣ ɜ ɤɨɬɨɪɨɦ ɯɪɚɧɹɬɫɹ ɜɫɟ ɚɜɚɪɢɢ 

ɢ ɤɨɦɚɧɞɵ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ.   

 

 

Ɋɢɫɭɧɨɤ 18 – ȼɢɞ ɫɬɪɚɧɢɰɵ ɠɭɪɧɚɥɚ ɚɜɚɪɢɣ ɜ WinCC 

ɇɚ ɪɢɫɭɧɤɟ 19 ɢɡɨɛɪɚɠɟɧ ɷɤɪɚɧ ɫ ɦɨɬɨ-ɱɚɫɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɵɜɚɸɬ 

ɫɤɨɥɶɤɨ ɜɪɟɦɟɧɢ ɩɪɨɪɚɛɨɬɚɥ ɤɚɠɞɵɣ ɢɡ ɦɨɬɨɪɨɜ. 
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Ɋɢɫɭɧɨɤ 19 – ȼɢɞ ɫɬɪɚɧɢɰɵ ɦɨɬɨ-ɱɚɫɵ ɜ WinCC 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɧɟɨɛɯɨɞɢɦɚɹ ɢɧɮɨɪɦɚɰɢɹ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ SCADA-ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɜɚɪɤɢ ɫɢɥɢɤɚɬɚ. Ⱦɚɧɧɵɣ 

ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɢɧɬɟɬɢɱɟɫɤɢɯ 

ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɫ ɩɨɦɨɳɶɸ SCADA-ɫɢɫɬɟɦɵ 

ɩɪɢɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ ɩɪɟɞɩɪɢɹɬɢɹ, 

ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɬɟɩɥɨ-ɷɧɟɪɝɨɪɟɫɭɪɫɵ ɢ ɫɧɢɠɟɧɢɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ 

ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ.  

Ɋɚɛɨɬɚ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɧɚ ɛɚɡɟ ɉɈ ɤɨɦɩɚɧɢɢ SIEMENS (SIMATIC Step 

7 ɢ WinCC). 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɪɟɲɟɧɵ ɬɚɤɢɟ ɡɚɞɚɱɢ ɤɚɤ: 

1) ɂɡɭɱɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ  

2) ɉɨɞɨɛɪɚɧɵ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

3) Ɋɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

4) ɇɚɩɢɫɚɧɚ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɉɅɄ 

5) ɋɨɡɞɚɧɚ ɜɢɡɭɚɥɢɡɚɰɢɹ 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɚɬɵɜɚɥɚɫɶ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɱɟɦɭ ɩɪɨɟɤɬɭ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɫɫɱɢɬɚɧɚ ɱɬɨ ɜɢɡɭɚɥɢɡɚɰɢɹ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧɚ ɭ ɞɢɫɩɟɬɱɟɪɚ 

ɡɚɜɨɞɚ ɤɚɤ ɤɨɧɬɪɨɥɢɪɭɸɳɚɹ ɫɢɫɬɟɦɚ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɋɆɋ Ɏɢɥɢɚɥɚ ȺɈ 

«ɇɟɜɫɤɚɹ ɤɨɫɦɟɬɢɤɚ» ɜ Ⱥɧɝɚɪɫɤɟ. - 2019. – 150 ɫ. 

2 ɂɧɫɬɪɭɤɰɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ɏɢɥɢɚɥɚ ȺɈ «ɇɟɜɫɤɚɹ 

ɤɨɫɦɟɬɢɤɚ» ɜ Ⱥɧɝɚɪɫɤɟ. – 2018 ɝ. – 20 ɫ. 

3 Siemens AG Ⱦɟɩɚɪɬɚɦɟɧɬ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɩɪɢɜɨɞɨɜ 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]  SIMATIC 

WinCC, ɜɟɪɫɢɹ 5 Ɉɩɬɢɦɚɥɶɧɚɹ ɜɢɡɭɚɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɨɜ AV6393-1ABA05-

0AA0, 2019. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://docplayer.ru/35659538-Siemens-wincc-

opisanie-sistemy-optimalnaya-vizualizaciya-processov-soderzhanie.html 

4 ɉȽ ɆɂȾȺ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://midaus.com/katalog/datchiki-davleniya/mida-di-12p-11.html 

5 Ƚɪɭɩɩɚ ɤɨɦɩɚɧɢɢ ȼɁɅȿɌ. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:http://www.vzljot.ru/catalogue/elektromagnitnyj_metod/vzlet_er_lajt_m/ 

6 ɈɈɈ ɗɋ ɗɆ ɋɂ ɉɧɟɜɦɚɬɢɤ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://www.smc.eu/ru-ru 

7 ȺɈ ɅɂɆȺɄɈ Ɋɨɫɫɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:https://www.limaco.ru/ru/production/101/167/ 

8 SIMATIC MARKET ɢɧɬɟɪɧɟɬ-ɦɚɝɚɡɢɧ ɬɟɯɧɢɤɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

SIEMENS [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:http://simatic-

market.ru/catalog/Siemens-CA01/10000729/info/ 

9 ɈɈɈ ɉɪɨɦɷɧɟɪɝɨ Ⱥɜɬɨɦɚɬɢɤɚ Ⱥɜɬɨɪɢɡɨɜɚɧɧɵɣ ɞɢɫɬɪɢɛɶɸɬɨɪ 

Siemens ɜ Ɋɨɫɫɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:https://www.siemens-pro.ru/s7-300/6ES7313-5BG04-0AB0.html 

10  ȽɈɋɌ 21.208-2013 ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɋɉȾɋ). Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɩɪɢɛɨɪɨɜ ɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ ɫɯɟɦɚɯ. – ȼɡɚɦɟɧ 

ȽɈɋɌ 21.404-85;  ɜɜɟɞ. 01.11.2014. – Ɇɨɫɤɜɚ: Ƚɨɫɫɬɚɧɞɚɪɬ Ɋɨɫɫɢɢ, 2014. – 

39 ɫ. 

https://docplayer.ru/35659538-Siemens-wincc-opisanie-sistemy-optimalnaya-vizualizaciya-processov-soderzhanie.html
https://docplayer.ru/35659538-Siemens-wincc-opisanie-sistemy-optimalnaya-vizualizaciya-processov-soderzhanie.html
http://midaus.com/katalog/datchiki-davleniya/mida-di-12p-11.html
http://www.vzljot.ru/catalogue/elektromagnitnyj_metod/vzlet_er_lajt_m/
https://www.smc.eu/ru-ru
https://www.limaco.ru/ru/production/101/167/
http://simatic-market.ru/catalog/Siemens-CA01/10000729/info/
http://simatic-market.ru/catalog/Siemens-CA01/10000729/info/
https://www.siemens-pro.ru/s7-300/6ES7313-5BG04-0AB0.html


56 
 

11 ɇɈȼ-ɗɅȿɄɌɊɈ ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɤɨɧɬɪɨɥɥɟɪɨɜ S7-300/400. 

ɋɢɫɬɟɦɧɵɣ ɤɭɪɫ ST-7PRO1 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.nov-electro.com/2013/programirovanie-s7-300-400-sistemniy-kurs 

12 ɍɥɶɹɧɨɜ, Ȼ. Ⱥ. ɉɪɨɰɟɫɫɵ ɢ ɚɩɩɚɪɚɬɵ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ: 

ɭɱɟɛ. ɩɨɫɨɛɢɟ / Ȼ. Ⱥ. ɍɥɶɹɧɨɜ, ȼ. ə. Ȼɚɞɟɧɢɤɨɜ, ȼ. Ƚ. Ʌɢɤɭɱёɜ. – Ⱥɧɝɚɪɫɤ: 

ɂɡɞɚɬɟɥɶɫɬɜɨ Ⱥɧɝɚɪɫɤɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɚɤɚɞɟɦɢɢ, 2006. – 

743 ɫ. 

13 ɒɤɚɬɨɜ, ȿ. Ɏ. Ɉɫɧɨɜɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. ɏɢɦɢɹ: ɭɱɟɛɧɢɤ ɞɥɹ ɬɟɯɧɢɤɭɦɨɜ / ȿ. Ɏ. ɒɤɚɬɨɜ, 

ɒɭɜɚɥɨɜ ȼ. ȼ. – Ɇɨɫɤɜɚ: ɏɢɦɢɹ, 1988. – 304 ɫ. 

14 ɋɌɈ 4.2 07 2014. ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ. – ȼɡɚɦɟɧ ɋɌɈ 4.2 07 2012; ɞɚɬɚ ɜɜɟɞ. 09.01.2014. – Ʉɪɚɫɧɨɹɪɫɤ, 

2014. – 60ɫ. 
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57 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ɋɟɚɥɢɡɚɰɢɹ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɉɅɄ ɩɪɨɰɟɫɫɚ ɜɚɪɤɢ ɫɢɥɢɤɚɬɚ 

 



58 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ 

 



59 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



60 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



61 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



62 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



63 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



64 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



65 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



66 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



67 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



68 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



69 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



70 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



71 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



72 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



73 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



74 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



75 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



76 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



77 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



78 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



79 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



80 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



81 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ɉɤɨɧɱɚɧɢɟ

 



82 
 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 

ɉɪɨɝɪɚɦɦɚ ɢɦɩɭɥɶɫɨɜ 

 



83 
 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



84 
 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 

Ɉɤɨɧɱɚɧɢɟ 

 



85 
 

ɉɊɂɅɈɀȿɇɂȿ ȼ 

ɉɪɨɝɪɚɦɦɚ ɨɩɢɫɚɧɢɹ ɪɚɛɨɬɵ ɤɥɚɩɚɧɚ 

 



86 
 

ɉɊɂɅɈɀȿɇɂȿ ȼ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



87 
 

ɉɊɂɅɈɀȿɇɂȿ ȼ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



88 
 

ɉɊɂɅɈɀȿɇɂȿ ȼ 

Ɉɤɨɧɱɚɧɢɟ

 



89 
 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 

ɉɪɨɝɪɚɦɦɚ ɨɩɢɫɚɧɢɹ ɦɨɬɨɪɚ 

 



90 
 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



91 
 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



92 
 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



93 
 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 

Ɉɤɨɧɱɚɧɢɟ

 



94 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

ɉɪɨɝɪɚɦɦɚ ɨɩɢɫɚɧɢɹ ɚɧɚɥɨɝɨɜɨ ɫɢɝɧɚɥɚ 

 



95 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



96 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



97 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



98 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



99 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

Ɉɤɨɧɱɚɧɢɟ

 



100 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɝɪɚɦɦɚ ɨɩɢɫɚɧɢɹ ɥɨɝɢɤɢ ɚɜɬɨɤɥɚɜɚ 

 



101 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



102 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



103 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



104 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



105 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



106 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



107 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



108 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



109 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



110 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



111 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



112 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



113 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



114 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



115 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



116 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



117 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



118 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



119 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 

Ɉɤɨɧɱɚɧɢɟ

 



120 
 

ɉɊɂɅɈɀȿɇɂȿ ɀ 

ɉɪɨɝɪɚɦɦɚ ɨɩɢɫɚɧɢɹ ɥɨɝɢɤɢ ɟɦɤɨɫɬɟɣ 

 



121 
 

ɉɊɂɅɈɀȿɇɂȿ ɀ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



122 
 

ɉɊɂɅɈɀȿɇɂȿ ɀ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



123 
 

ɉɊɂɅɈɀȿɇɂȿ ɀ 

Ɉɤɨɧɱɚɧɢɟ

 



124 
 

ɉɊɂɅɈɀȿɇɂȿ Ʉ 

ɉɪɨɝɪɚɦɦɚ ɨɩɢɫɚɧɢɹ ɤɪɚɧ-ɛɚɥɤɢ 

 



125 
 

ɉɊɂɅɈɀȿɇɂȿ Ʉ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



126 
 

ɉɊɂɅɈɀȿɇɂȿ Ʉ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



127 
 

ɉɊɂɅɈɀȿɇɂȿ Ʉ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



128 
 

ɉɊɂɅɈɀȿɇɂȿ Ʉ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



129 
 

ɉɊɂɅɈɀȿɇɂȿ Ʉ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



130 
 

ɉɊɂɅɈɀȿɇɂȿ Ʉ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



131 
 

ɉɊɂɅɈɀȿɇɂȿ Ʉ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



132 
 

ɉɊɂɅɈɀȿɇɂȿ Ʉ 

ɉɪɨɞɨɥɠɟɧɢɟ

 



133 
 

ɉɊɂɅɈɀȿɇɂȿ Ʉ 

Ɉɤɨɧɱɚɧɢɟ

 



134 
 

ɉɊɂɅɈɀȿɇɂȿ Ʌ 

ɉɟɪɟɱɟɧɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɚɞɪɟɫɨɜ 

DI 1 I 124.0 Ɋɚɫхɨɞɨɦɟɪ ɜɨɞɵ 

DI 2 I 124.1 Ⱥɜɬɨɤɥɚɜ №1 ɜ ɪɟɠɢɦɟ "AUTO" 
DI 3 I 124.2 Ⱥɜɬɨɤɥɚɜ №2 ɜ ɪɟɠɢɦɟ "AUTO" 
DI 4 I 124.3 Ⱥɜɬɨɤɥɚɜ №3 ɜ ɪɟɠɢɦɟ "AUTO" 
DI 5 I 124.4 Ⱥɜɬɨɤɥɚɜ №1 Ʉɨɦɚɧɞɚ "START" 
DI 6 I 124.5 Ⱥɜɬɨɤɥɚɜ №2 Ʉɨɦɚɧɞɚ "START" 
DI 7 I 124.6 Ⱥɜɬɨɤɥɚɜ №3 Ʉɨɦɚɧɞɚ "START" 
DI 8 I 124.7 Ⱥɜɬɨɤɥɚɜ №1 Ʉɨɦɚɧɞɚ "STOP" 
DI 9 I 125.0 Ⱥɜɬɨɤɥɚɜ №2 Ʉɨɦɚɧɞɚ "STOP" 
DI 10 I 125.1 Ⱥɜɬɨɤɥɚɜ №3 Ʉɨɦɚɧɞɚ "STOP" 
DI 11 I 125.2 ȼɵɛɪɚɬɶ ɩɟɪɟɤɚɱɤɭ ɢɡ Ⱥɜɬɨɤɥɚɜɚ №1 

DI 12 I 125.3 ȼɵɛɪɚɬɶ ɩɟɪɟɤɚɱɤɭ ɢɡ Ⱥɜɬɨɤɥɚɜɚ №2 

DI 13 I 125.4 ȼɵɛɪɚɬɶ ɩɟɪɟɤɚɱɤɭ ɢɡ Ⱥɜɬɨɤɥɚɜɚ №3 

DI 14 I 125.5 ȼɵɛɪɚɬɶ ɩɟɪɟɤɚɱɤɭ ɜ ȿ-15 

DI 15 I 125.6 ȼɵɛɪɚɬɶ ɩɟɪɟɤɚɱɤɭ ɜ ȿ-16 

DI 16 I 125.7 ɪɟɡɟɪɜ 

DI 17 I 126.0 ɪɟɡɟɪɜ 

DI 18 I 126.1 ɪɟɡɟɪɜ 

DI 19 I 126.2 ɪɟɡɟɪɜ 

DI 20 I 126.3 ɪɟɡɟɪɜ 

DI 21 I 126.4 ɪɟɡɟɪɜ 

DI 22 I 126.5 Ɂɚɫɥɨɧɤɚ ɧɚ ɜɵɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ɚɜɬɨɤɥɚɜɚ №1 ɡɚɤɪɵɬ V1.1 

DI 23 I 126.6 Ɂɚɫɥɨɧɤɚ ɧɚ ɜɵɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ɚɜɬɨɤɥɚɜɚ №2 ɡɚɤɪɵɬ V1.2 

DI 24 I 126.7 Ɂɚɫɥɨɧɤɚ ɧɚ ɜɵɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ɚɜɬɨɤɥɚɜɚ №3 ɡɚɤɪɵɬ V1.3 

DI 25 I 0.0 Ɂɚɫɥɨɧɤɚ ɡɚɝɪɭɡɤɭ ɜɨɞɵ ɜ ɚɜɬɨɤɥɚɜ №1 ɡɚɤɪɵɬ V2.1 

DI 26 I 0.1 Ɂɚɫɥɨɧɤɚ ɡɚɝɪɭɡɤɭ ɜɨɞɵ ɜ ɚɜɬɨɤɥɚɜ №2 ɡɚɤɪɵɬ V2.2 

DI 27 I 0.2 Ɂɚɫɥɨɧɤɚ ɡɚɝɪɭɡɤɭ ɜɨɞɵ ɜ ɚɜɬɨɤɥɚɜ №3 ɡɚɤɪɵɬ V2.3 

DI 28 I 0.3 Ʉɥɚɩɚɧ ɧɚ ɩɨɞɚɱɭ ɩɚɪɚ ɜ ɚɜɬɨɤɥɚɜ №1 ɡɚɤɪɵɬ V3.1 

DI 29 I 0.4 Ʉɥɚɩɚɧ ɧɚ ɩɨɞɚɱɭ ɩɚɪɚ ɜ ɚɜɬɨɤɥɚɜ №2 ɡɚɤɪɵɬ V3.2 

DI 30 I 0.5 Ʉɥɚɩɚɧ ɧɚ ɩɨɞɚɱɭ ɩɚɪɚ ɜ ɚɜɬɨɤɥɚɜ №3 ɡɚɤɪɵɬ V3.3 

DI 31 I 0.6 Ɂɚɫɥɨɧɤɚ ɧɚ ɡɚɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ɚɜɬɨɤɥɚɜɚ ɜ ȿ-15 ɡɚɤɪɵɬ V1.4 

DI 32 I 0.7 Ɂɚɫɥɨɧɤɚ ɧɚ ɡɚɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ɚɜɬɨɤɥɚɜɚ ɜ ȿ-16 ɡɚɤɪɵɬ V1.5 

DI 33 I 1.0 Ɂɚɫɥɨɧɤɚ ɧɚ ɜɵɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ȿ-15 ɡɚɤɪɵɬ V1.6 

DI 34 I 1.1 Ɂɚɫɥɨɧɤɚ ɧɚ ɜɵɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ȿ-16 ɡɚɤɪɵɬ V1.7 

DI 35 I 1.2 Ɂɚɫɥɨɧɤɚ ɞɥя ɫɛɪɨɫɚ ɞɚɜɥɟɧɢя ɢɡ ȿ-15 ɡɚɤɪɵɬɚ V5.1 

DI 36 I 1.3 Ɂɚɫɥɨɧɤɚ ɞɥя ɫɛɪɨɫɚ ɞɚɜɥɟɧɢя ɢɡ ȿ-16 ɡɚɤɪɵɬɚ V5.2 

DI 37 I 1.4 ȼȻɂ "Ɉɫɬɚɧɨɜɢɬɶ ɜɪɚɳɟɧɢя Ⱥɜɬɨɤɥɚɜɚ №1" 
DI 38 I 1.5 ȼȻɂ "Ɉɫɬɚɧɨɜɢɬɶ ɜɪɚɳɟɧɢя Ⱥɜɬɨɤɥɚɜɚ №2" 
DI 39 I 1.6 ȼȻɂ "Ɉɫɬɚɧɨɜɢɬɶ ɜɪɚɳɟɧɢя Ⱥɜɬɨɤɥɚɜɚ №3" 
DI 40 I 1.7 ȼȻɂ "Ɉɝɪɚɠɞɟɧɢɟ Ⱥɜɬɨɤɥɚɜɚ №1" 
DI 41 I 2.0 ȼȻɂ "Ɉɝɪɚɠɞɟɧɢɟ Ⱥɜɬɨɤɥɚɜɚ №2" 
DI 42 I 2.1 ȼȻɂ "Ɉɝɪɚɠɞɟɧɢɟ Ⱥɜɬɨɤɥɚɜɚ №3" 
DI 43 I 2.2 ȼȻɂ "Ɉɝɪɚɠɞɟɧɢɟ ɩɥɨɳɚɞɤɢ Ⱥɜɬɨɤɥɚɜɨɜ" 
DI 44 I 2.3 ɆɈɌ Ⱥɜɬɨɤɥɚɜɚ №1 RUN 

DI 45 I 2.4 ɆɈɌ Ⱥɜɬɨɤɥɚɜɚ №2 RUN 

DI 46 I 2.5 ɆɈɌ Ⱥɜɬɨɤɥɚɜɚ №3 RUN 

DI 47 I 2.6 Alarm  STOP Ⱥɜɬɨɤɥɚɜɚ №1 
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DI 48 I 2.7 Alarm  STOP Ⱥɜɬɨɤɥɚɜɚ №2 

DI 49 I 3.0 Alarm  STOP Ⱥɜɬɨɤɥɚɜɚ №3 

DI 50 I 3.1 Alarm  STOP Ⱥɜɬɨɤɥɚɜɚ ЩɂɌ 

DI 51 I 3.2 RUN Ɍɨɪɦɨɡ Ⱥ-1 

DI 52 I 3.3 RUN Ɍɨɪɦɨɡ Ⱥ-2 

DI 53 I 3.4 RUN Ɍɨɪɦɨɡ Ⱥ-3 

DI 54 I 3.5 Ɍɟɩɥɨɜɚя ɡɚɳɢɬɚ ɷɥ. ɬɨɪɦɨɡɚ ɈɄ Ⱥ-1 

DI 55 I 3.6 Ɍɟɩɥɨɜɚя ɡɚɳɢɬɚ ɷɥ. ɬɨɪɦɨɡɚ ɈɄ Ⱥ-2 

DI 56 I 3.7 Ɍɟɩɥɨɜɚя ɡɚɳɢɬɚ ɷɥ. ɬɨɪɦɨɡɚ ɈɄ Ⱥ-3 

DI 57 I 4.0 Ʉɪɚɧ-ɛɚɥɤɚ ȼȻɂ Ⱥɜɬɨɤɥɚɜɵ 

DI 58 I 4.1 Ʉɪɚɧ-ɛɚɥɤɚ ȼȻɂ Ⱥɜɬɨɤɥɚɜ 1 

DI 59 I 4.2 Ʉɪɚɧ-ɛɚɥɤɚ ȼȻɂ Ⱥɜɬɨɤɥɚɜ 2 

DI 60 I 4.3 Ʉɪɚɧ-ɛɚɥɤɚ ȼȻɂ Ⱥɜɬɨɤɥɚɜ 3 

DI 61 I 4.4 Alarm ɤɥɚɩɚɧ ȼɨɞɵ ɚɜɬɨɤɥɚɜ 3 

DI 62 I 4.5 ɪɟɡɟɪɜ 

DI 63 I 4.6 ɪɟɡɟɪɜ 

DI 64 I 4.7 ɪɟɡɟɪɜ 

DI 65 I 5.0 ɪɟɡɟɪɜ 

DI 66 I 5.1 ɪɟɡɟɪɜ 

DI 67 I 5.2 ɆɈɌ ɤɪɚɧ-ɛɚɥɤɚ 1 

DI 68 I 5.3 ɆɈɌ ɤɪɚɧ-ɛɚɥɤɚ 2 

DI 69 I 5.4 CMD Start ɤɪɚɧ-ɛɚɥɤɚ 

DI 70 I 5.5 CMD Stop ɤɪɚɧ-ɛɚɥɤɚ 

DI 71 I 5.6 Kvitir Gorn 

DQ 1 Q 124.0 CMD Ɉɬɤɪɵɬɶ  Ɂɚɫɥɨɧɤɭ  V5.1 ɞɥя ɫɛɪɨɫɚ ɞɚɜɥɟɧɢя ɢɡ ȿ-15 

DQ 2 Q 124.1 CMD Ɉɬɤɪɵɬɶ  Ɂɚɫɥɨɧɤɭ  V5.2 ɞɥя ɫɛɪɨɫɚ ɞɚɜɥɟɧɢя ɢɡ ȿ-16 

DQ 3 Q 124.2 CMD Ɉɬɤɪɵɬɶ  Ʉɥɚɩɚɧ V4.1 (ȼɨɡɞɭх) ɞɥя ɩɟɪɟɞɚɜɥɢɜɚɧɢя ɢɡ ȿ-15 

DQ 4 Q 124.3 CMD Ɉɬɤɪɵɬɶ  Ʉɥɚɩɚɧ V4.2 (ȼɨɡɞɭх) ɞɥя ɩɟɪɟɞɚɜɥɢɜɚɧɢя ɢɡ ȿ-16 

DQ 5 Q 124.4 CMD Ɉɬɤɪɵɬɶ Ɂɚɫɥɨɧɤɭ ɧɚ ɜɵɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ɚɜɬɨɤɥɚɜɚ №1  V1.1 

DQ 6 Q 124.5 CMD Ɉɬɤɪɵɬɶ Ɂɚɫɥɨɧɤɭ ɧɚ ɜɵɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ɚɜɬɨɤɥɚɜɚ №2  V1.2 

DQ 7 Q 124.6 CMD Ɉɬɤɪɵɬɶ Ɂɚɫɥɨɧɤɭ ɧɚ ɜɵɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ɚɜɬɨɤɥɚɜɚ №3 V1.3 

DQ 8 Q 124.7 CMD Ɉɬɤɪɵɬɶ Ɂɚɫɥɨɧɤɭ ɧɚ ɡɚɝɪɭɡɤɭ ɜɨɞɵ ɜ ɚɜɬɨɤɥɚɜ №1 ɡɚɤɪɵɬ V2.1 

DQ 9 Q 125.0 CMD Ɉɬɤɪɵɬɶ Ɂɚɫɥɨɧɤɭ ɧɚ ɡɚɝɪɭɡɤɭ ɜɨɞɵ ɜ ɚɜɬɨɤɥɚɜ №2 ɡɚɤɪɵɬ V2.2 

DQ 

10 Q 125.1 CMD Ɉɬɤɪɵɬɶ Ɂɚɫɥɨɧɤɭ ɧɚ ɡɚɝɪɭɡɤɭ ɜɨɞɵ ɜ ɚɜɬɨɤɥɚɜ №3 ɡɚɤɪɵɬ V2.3 

DQ 

11 Q 125.2 CMD Ɉɬɤɪɵɬɶ Ʉɥɚɩɚɧ  V3.1 ɧɚ ɩɨɞɚɱɭ ɩɚɪɚ ɜ ɚɜɬɨɤɥɚɜ №1 

DQ 

12 Q 125.3 CMD Ɉɬɤɪɵɬɶ Ʉɥɚɩɚɧ  V3.2 ɧɚ ɩɨɞɚɱɭ ɩɚɪɚ ɜ ɚɜɬɨɤɥɚɜ №2 

DQ 

13 Q 125.4 CMD Ɉɬɤɪɵɬɶ Ʉɥɚɩɚɧ  V3.3 ɧɚ ɩɨɞɚɱɭ ɩɚɪɚ ɜ ɚɜɬɨɤɥɚɜ №3 

DQ 

14 Q 125.5 CMD Ɉɬɤɪɵɬɶ Ɂɚɫɥɨɧɤɭ V1.4 ɧɚ ɡɚɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ɚɜɬɨɤɥɚɜɚ ɜ ȿ-15 

DQ 

15 Q 125.6 CMD Ɉɬɤɪɵɬɶ Ɂɚɫɥɨɧɤɭ V1.5 ɧɚ ɡɚɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ɚɜɬɨɤɥɚɜɚ ɜ ȿ-16  

DQ 

16 Q 125.7 CMD Ɉɬɤɪɵɬɶ Ɂɚɫɥɨɧɤɭ V1.6 ɧɚ ɜɵɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ȿ-15 
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DQ 

17 Q 8.0 CMD Ɉɬɤɪɵɬɶ Ɂɚɫɥɨɧɤɭ V1.7 ɧɚ ɜɵɝɪɭɡɤɭ ɫɢɥɢɤɚɬɚ ɢɡ ȿ-16 

DQ 

18 Q 8.1 DQ Ʌɚɦɩɚ Ⱥɜɬɨɤɥɚɜ №1 ɜ ɪɟɠɢɦɟ "ɊȺȻɈɌȺ" 
DQ 

19 Q 8.2 DQ Ʌɚɦɩɚ Ⱥɜɬɨɤɥɚɜ №2 ɜ ɪɟɠɢɦɟ "ɊȺȻɈɌȺ" 
DQ 

20 Q 8.3 DQ Ʌɚɦɩɚ Ⱥɜɬɨɤɥɚɜ №3 ɜ ɪɟɠɢɦɟ "ɊȺȻɈɌȺ" 
DQ 

21 Q 8.4 DQ Ʌɚɦɩɚ "ɂɞёɬ ɩɟɪɟɞɚɜɥɢɜɚɧɢɟ ɢɡ Ⱥɜɬɨɤɥɚɜɚ" 
DQ 

22 Q 8.5 CMD START MOT A-1 

DQ 

23 Q 8.6 CMD START MOT A-2 

DQ 

24 Q 8.7 CMD START MOT A-3 

DQ 

25 Q 9.0 ɪɟɡɟɪɜ 

DQ 

26 Q 9.1 ɪɟɡɟɪɜ 

DQ 

27 Q 9.2 ɪɟɡɟɪɜ 

DQ 

28 Q 9.3 Эɥ. Ɂɚɦɨɤ ɤɚɥɢɬɤɢ Ⱥɜɬɨɤɥɚɜɚ №1 

DQ 

29 Q 9.4 Эɥ. Ɂɚɦɨɤ ɤɚɥɢɬɤɢ Ⱥɜɬɨɤɥɚɜɚ №2 

DQ 

30 Q 9.5 Эɥ. Ɂɚɦɨɤ ɤɚɥɢɬɤɢ Ⱥɜɬɨɤɥɚɜɚ №3 

DQ 

31 Q 9.6 Эɥ. Ɂɚɦɨɤ ɤɚɥɢɬɤɢ Ɋɚɦɩɵ 

DQ 

32 Q 9.7 Ʌɚɦɩɚ "ALARM" 
DQ 

33 Q 10.0 GORN 

DQ 

34 Q 10.1 CMD Start ɦɨɬɨɪ ɤɪɚɧ-ɛɚɥɤɢ 1 

DQ 

35 Q 10.2 CMD Start ɦɨɬɨɪ ɤɪɚɧ-ɛɚɥɤɢ 2 

AI 1 

PIW 

752 Ⱦɚɜɥɟɧɢɟ ɜ ȿ-15        

AI 2 

PIW 

754 Ⱦɚɜɥɟɧɢɟ ɜ ȿ-16       

AI 3 

PIW 

756 AI Ⱦɚɜɥɟɧɢɟ ɩɟɪɟɞ Ⱥ-1 

AI 4 

PIW 

758 AI Ⱦɚɜɥɟɧɢɟ ɩɟɪɟɞ Ⱥ-2 

AI 5 

PIW 

760 AI Ⱦɚɜɥɟɧɢɟ ɩɟɪɟɞ Ⱥ-3 

AI 6 

PIW 

320 AI ɍɪɨɜɟɧɶ ɜ ȿ-15 

AI 7 

PIW 

322 AI ɍɪɨɜɟɧɶ ɜ ȿ-16 

AI 8 

PIW 

324 AI Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ȿ-15 
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AI 9 

PIW 

326 AI Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ȿ-16 

AQ 

1 

PQW 

752 Ɉɛɨɪɨɬɵ ɜɪɚɳɟɧɢя Ⱥɜɬɨɤɥɚɜɚ-1 

AQ 

2 

PQW 

754 Ɉɛɨɪɨɬɵ ɜɪɚɳɟɧɢя Ⱥɜɬɨɤɥɚɜɚ-2 

AQ 

3 

PQW 

336 Ɉɛɨɪɨɬɵ ɜɪɚɳɟɧɢя Ⱥɜɬɨɤɥɚɜɚ-3 
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