
 

 

 

 

 

ȼɫɟɪɨɫɫɢɣɫɤɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ 
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Ɍɚɤɬɨɜɚɹ ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɜɪɚɠɟɫɤɨɣ ɪɚɤɟɬɵ, ɬɨ ɟɫɬɶ ɫɢɝɧɚɥ, ɩɨɥɭɱɚɟɦɵɣ ɧɚ ɊɅɋ ɨɛɪɚɛɚɬɵ-

ɜɚɟɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɮɨɪɦɭɥɚɦɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨɝɪɟɲ-

ɧɨɫɬɶ ɢ ɬɪɚɟɤɬɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɷɬɨɣ ɪɚɤɟɬɵ ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɚɟɬ 86% ɬɨɱɧɨɫɬɢ ɪɚɫɱɟɬɨɜ ɢ ɜɟɞɟɬ ɤ 
ɧɟɦɢɧɭɟɦɨɦɭ ɭɧɢɱɬɨɠɟɧɢɸ ɜɪɚɠɟɫɤɨɣ ɪɚɤɟɬɵ, ɬɚɤ ɤɚɤ ɋ-300 ɫɬɪɟɥɹɟɬ ɨɱɟɪɟɞɹɦɢ. ɑɭɞɨ ɧɟ ɜ ɠɟɥɟɡɟ, 
ɚ ɜ ɦɚɬɟɦɚɬɢɤɟ. ɋ-300 ɧɟ ɩɪɨɦɚɯɢɜɚɟɬɫɹ – ɷɬɨ ɩɪɚɜɞɚ. ɇɨ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɊɎ ɩɟɪɟɜɨɨɪɭɠɚɟɬ 
ɫɜɨɢ ɁɊɄ ɧɚ ɤɨɦɩɥɟɤɫ ɋ-400, ɤɨɬɨɪɵɟ ɧɚ ɩɨɪɹɞɨɤ ɩɪɟɜɨɫɯɨɞɹɬ ɋ-300. 

ɋɨɜɪɟɦɟɧɧɚɹ ɜɨɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ ɩɪɢɡɜɚɧɚ ɨɛɟɫɩɟɱɢɬɶ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ 
ɬɟɯ ɧɚɩɪɚɜɥɟɧɢɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɨɛɥɚɫɬɢ ɜɨɨɪɭɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɧɚɢɛɨɥɟɟ 
ɩɨɥɧɨ ɢ ɜɫɟɫɬɨɪɨɧɧɟ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɡɚɩɪɨɫɵ ɜɨɣɫɤ. ɉɪɢ ɷɬɨɦ ɱɪɟɡɜɵɱɚɣɧɨ ɜɚɠɧɨ ɝɥɭɛɨɤɨ ɩɪɨɧɢɤɚɬɶ 
ɜ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɜɨɟɧɧɨɝɨ ɞɟɥɚ, ɢɡɭɱɚɬɶ ɨɫɧɨɜɧɵɟ ɬɟɧɞɟɧɰɢɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɫɬɢɠɟɧɢɣ 

ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɡɚ ɪɭɛɟɠɨɦ, ɭɱɢɬɵɜɚɬɶ ɯɚɪɚɤɬɟɪ ɪɚɡɜɢɬɢɹ ɫɪɟɞɫɬɜ ɧɚɩɚɞɟɧɢɹ ɢ ɡɚɳɢ-

ɬɵ ɨɬ ɧɢɯ. ɉɟɪɜɨɫɬɟɩɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɬɚɥɨ ɢɦɟɬɶ ɧɚɭɱɧɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɤɨɦɩɥɟɤɫɧɨɟ ɞɨɥɝɨɫɪɨɱ-
ɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ, ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɜɢɞɨɜ ȼɨɨɪɭɠɟɧɧɵɯ ɋɢɥ ɢ ɪɨɞɨɜ ɜɨɣɫɤ 
ɢ ɢɯ ɛɨɟɜɨɣ ɬɟɯɧɢɤɢ. ɂ ɡɞɟɫɶ ɞɥɹ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ ɛɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɤɪɵɜɚɟɬ ɲɢɪɨɤɨɟ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɚɤ ɪɚɡɞɟɥɚ ɦɚɬɟɦɚɬɢɤɢ. 
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ȼɵɩɭɫɤ ɝɨɪɧɨɲɚɯɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɨɛɥɚɫɬɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. ɉɨ ɝɨɪɧɨɲɚɯɬɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɨɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞ-

ɫɬɚɜɥɹɟɬ ɧɨɜɵɣ ɩɪɨɯɨɞɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ «Ʉɨɜɱɟɝ», ɪɚɡɪɚɛɨɬɤɚ ɤɨɬɨɪɨɝɨ ɜɟɞɟɬɫɹ ɤɨɧɫɬɪɭɤɬɨɪɚɦɢ ɘɪ-
ɝɢɧɫɤɨɝɨ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɡɚɜɨɞɚ. ɍ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ «Ʉɨɜɱɟɝ» ɧɟɬ ɦɢɪɨɜɵɯ ɚɧɚɥɨɝɨɜ. 
ɍɧɢɤɚɥɶɧɨɫɬɶ ɤɨɦɛɚɣɧɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɫɨɜɦɟɳɚɟɬ ɪɚɡɪɭɲɟɧɢɟ ɡɚɛɨɹ (ɩɪɨɯɨɞɤɭ) ɫ ɨɩɟɪɚɰɢɹɦɢ 

ɩɨ ɟɝɨ ɡɚɤɪɟɩɥɟɧɢɸ. ȼɜɨɞ ɤɨɦɩɥɟɤɫɚ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɢɦɟɪɧɨ ɜ 1,5 ɪɚɡɚ, ɩɨɜɵ-

ɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɜ 2,5 ɪɚɡɚ. ȼ ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɪɚɛɨɬɟ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ 
«Ʉɨɜɱɟɝ» ɡɚɥɨɠɟɧɨ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫ ɩɨɦɨɳɶɸ SCADA - ɫɢɫɬɟɦɵ. 
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Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ SCADA-ɫɢɫɬɟɦ – ɷɬɨ ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨ ɦɧɨɠɟɫɬɜɟ ɭɞɚɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɩɨ-
ɫɬɭɩɚɸɳɟɣ ɫ ɩɭɧɤɬɨɜ ɤɨɧɬɪɨɥɹ, ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɟɞɢɧɨɦ ɞɢɫɩɟɬɱɟɪɫɤɨɦ ɰɟɧɬɪɟ. 
Ɍɚɤɠɟ, SCADA-ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɨɥɝɨɫɪɨɱɧɨɟ ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 
Ⱦɢɫɩɟɬɱɟɪ ɡɚɱɚɫɬɭɸ ɨɛɥɚɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɟ ɬɨɥɶɤɨ ɩɚɫɫɢɜɧɨ ɧɚɛɥɸɞɚɬɶ ɡɚ ɨɛɴɟɤɬɨɦ, ɧɨ ɢ ɢɦ 

ɭɩɪɚɜɥɹɬɶ ɢɦ, ɪɟɚɝɢɪɭɹ ɧɚ ɪɚɡɥɢɱɧɵɟ ɫɢɬɭɚɰɢɢ. 

ɂɫɬɨɱɧɢɤɨɦ ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ «Ʉɨɜɱɟɝ» ɹɜɥɹɸɬɫɹ ɩɨɤɚɡɚɧɢɹ ɞɚɬɱɢɤɨɜ ɬɨɤɚ, ɞɚɜɥɟɧɢɹ ɢ ɭɪɨɜɧɹ ɜɨɞɵ ɜ 
ɫɢɫɬɟɦɟ ɨɪɨɲɟɧɢɹ ɢ ɩɵɥɟɩɨɞɚɜɥɟɧɢɹ ɤɨɦɛɚɣɧɚ, ɞɚɜɥɟɧɢɹ ɢ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɦɚɫɥɨɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, 

ɭɪɨɜɧɹ ɦɟɬɚɧɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼɫɟ ɩɨɤɚɡɚɧɢɹ ɞɚɬɱɢɤɨɜ ɱɟɪɟɡ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ-
ɧɵɟ ɫɢɫɬɟɦɵ ɩɨɫɬɭɩɚɸɬ ɧɚ ɜɯɨɞ ɦɨɞɭɥɹ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ, ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɜ ɰɢɮɪɨɜɨɣ ɜɢɞ, 

ɩɟɪɟɞɚɸɬɫɹ ɱɟɪɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɧɬɟɪɮɟɣɫɨɜ ɩɨ ɫɟɬɢ RS-485 ɧɚ ɉɄ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜ SCADA-

ɫɢɫɬɟɦɟ TraceMode ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢɛɨɪɵ (ɦɨɞɭɥɶ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɣ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɪɟɨɛ-

ɪɚɡɨɜɚɬɟɥɶ ɢɧɬɟɪɮɟɣɫɨɜ USB/RS-485) ɤɨɦɩɚɧɢɢ Ɉȼȿɇ, ɩɪɨɢɡɜɨɞɹɳɟɣ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɚɜɬɨɦɚɬɢ-

ɡɚɰɢɢ, ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ ɤɨɦɩɚɧɢɢ Ɉȼȿɇ (ɤɨɧɮɢɝɭɪɚɬɨɪ ɆȼȺ8 ɢ OPC ɫɟɪɜɟɪ). 
ȼ ɭɫɥɨɜɢɹɯ ɩɟɪɟɯɨɞɚ ɤ ɪɵɧɨɱɧɨɣ ɷɤɨɧɨɦɢɤɟ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɸɬ ɪɨɥɶ ɢ ɡɧɚɱɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɩɪɨɞɭɤɰɢɢ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ. Ɋɚɫɫɱɢɬɚɟɦ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ SCADA-ɫɢɫɬɟɦɵ 

ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ «Ʉɨɜɱɟɝ». 

ɉɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɋ, ɪɭɛ., ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 

ɋ=ɋɦ+ɋɡ+ɋɫ+ɋɚ+ɋɪ+ɋɷɥ+ɋɧ , 

ɝɞɟ ɋɦ– ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ.; 

ɋɡ – ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ, ɪɭɛ.; 

ɋɫ – ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ, ɪɭɛ.; 

ɋɚ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ.; 

ɋɪ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ.; 

ɋɷɥ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ.; 

ɋɧ – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ. 

Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵɋɦ, ɪɭɛ., ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɤɪɚɧɚ ɦɨɧɢɬɨɪɢɧɝɚ, ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ 
ɫɭɦɦɵ ɡɚɬɪɚɬ ɧɚ ɩɪɢɛɨɪɵ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. 

Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɋɦ, ɪɭɛ., ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ɋɦ= ɋɦɩɪ+ɋɦɜɫɩ, 

ɝɞɟ ɋɦɩɪ – ɫɭɦɦɚ ɞɟɧɟɠɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɢɛɨɪɵ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹ-
ɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɪɭɛ. 

ɋɦɜɫɩ– ɫɭɦɦɚ ɞɟɧɟɠɧɵɯ ɡɚɬɪɚɬ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɢ, ɪɭɛ. 

ɋɭɦɦɚ ɞɟɧɟɠɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɢɛɨɪɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

ɋɦɩɪ= ɋɞɞ+ɋɪɚɫ+ɋɩɪɢɧɬ+ɋɦɜɚ, 
ɝɞɟ ɋɞɞ– ɡɚɬɪɚɬɵɧɚ 4 ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ, ɪɭɛ.; ɋɞɞ= 120,00ɪɭɛ.; 
ɋɪɚɫ– ɡɚɬɪɚɬɵɧɚ 3 ɪɚɫɯɨɞɨɦɟɪɚ, ɪɭɛ.; ɋɪɚɫ= 651 ɪɭɛ.; 
ɋɩɪɢɧɬ – ɡɚɬɪɚɬɵ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɧɬɟɪɮɟɣɫɨɜ, ɪɭɛ.; ɋɩɪɢɧɬ =1829,00 ɪɭɛ.; 
ɋɦɜɚ– ɡɚɬɪɚɬɵ ɧɚ ɦɨɞɭɥɶ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ, ɪɭɛ.; ɋɦɜɚ = 4189,00 ɪɭɛ. 

ɋɦɩɪ=120+651+1829+4189=6789 ɪɭɛ. 

ɋɭɦɦɚ ɞɟɧɟɠɧɵɯ ɡɚɬɪɚɬ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ɋɦɜɫɩ= ɋɞɢɫɤ+ɋɮɥɟɲ, 

ɝɞɟ ɋɞɢɫɤ – ɡɚɬɪɚɬɵ ɧɚ ɞɢɫɤ, ɪɭɛ.; ɋɞɢɫɤ = 25,00 ɪɭɛ.;  
ɋɮɥɟɲ – ɡɚɬɪɚɬɵ ɧɚ ɮɥɟɲ-ɤɚɪɬɭ, ɪɭɛ.; ɋɮɥɟɲ = 500,00 ɪɭɛ. 

ɋɦɜɫɩ=15+500=525 ɪɭɛ. 

Ɋɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ ɋɦ, ɪɭɛ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ɋɦ=6789+525=7314 ɪɭɛ 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɜ ɨɩɟɪɚɰɢɹɯ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɋɨɫɧ, ɪɭɛ, ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɋɨɫɧ = Ti·ti 
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ɝɞɟ Ɍi – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɩɨ i-ɦɭ ɜɢɞɭ ɪɚɛɨɬ, ɪɭɛ.; 

       ti – ɬɪɭɞɨɟɦɤɨɫɬɶ i-ɝɨ ɜɢɞɚ ɪɚɛɨɬ, ɱ. 
ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 12 ɪɚɡɪɹɞ ɪɚɛɨɬ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɩɨɫɨɛɚ. 
ɑɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 

ɉɚɪɚɦɟɬɪɵ ɪɚɫɱɟɬɨɜ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɇɨɦɟɪ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɨɩɟɪɚɰɢɢ 

Ɋɚɡɪɹɞ 
ɪɚɛɨɬɵ 

ɑɚɫɨɜɚɹ 

ɬɚɪɢɮɧɚɹ 

ɫɬɚɜɤɚ, ɪɭɛ. 

Ɍɪɭɞɨɺɦɤɨɫɬɶ 

ɪɚɛɨɬɵ, ɱ. 

ɋɭɦɦɚ 
ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ, ɪɭɛ. 
1. Ɂɧɚɤɨɦɫɬɜɨ ɫ ɢɧɬɟɪɮɟɣɫɨɦ 

SCADA-ɫɢɫɬɟɦɵ 
12 51,61 10 516,10 

2. ɂɧɫɬɚɥɥɹɰɢɹ ɞɪɚɣɜɟɪɨɜ ɆȼȺ8 

ɢ ɧɚɫɬɪɨɣɤɚ ɈɊɋ-ɫɟɪɜɟɪɚ 12 51,61 6 309,66 

3. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ 
ɷɤɪɚɧɨɜ 12 51,61 15 774,15 

4. Ɉɪɝɚɧɢɡɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ ɫɜɹɡɢ 

ɞɚɬɱɢɤɨɜ ɫɨ SCADA-ɫɢɫɬɟɦɨɣ 
12 51,61 6 309,66 

5. ɇɚɫɬɪɨɣɤɚ ɢ ɩɪɢɜɹɡɤɚ ɡɧɚɱɟɧɢɣ 

ɫ ɞɚɬɱɢɤɨɜ ɤ ɚɪɝɭɦɟɧɬɚɦ 
12 51,61 5 258,05 

6. Ⱦɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɦɨɧɢɬɨɪɢɧɝɚ 12 51,61 3 154,83 

7. Ɉɬɥɚɞɤɚ ɚɩɩɚɪɚɬɧɨ-
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 12 51,61 6 309,66 

ɂɌɈȽɈ   51 2632,11 

 

Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɋɡ, ɪɭɛ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
ɋɡ=ɋɨɫɧ·Ʉɩɪ·Ʉɞɨɩ·Ʉɪɤ, 
ɝɞɟ ɋɨɫɧ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ, ɪɭɛ.; 

      Ʉɩɪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɦɟɪ ɩɪɟɦɢɢ. Ʉɩɪ ɩɪɢɧɢɦɚɟɦ 1,5; 

      Ʉɞɨɩ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɦɟɪ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ.  Ʉɞɨɩ ɩɪɢ-

ɧɢɦɚɟɦ 1,5; 

      Ʉɪɤ – ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. Ɋɚɣɨɧɧɵɣ ɤɨ-
ɷɮɮɢɰɢɟɧɬ, ɭɬɜɟɪɠɞɺɧɧɵɣ ɩɨ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ Ʉɪɤ=1,3. 

ɋɡ = 2632,11 · 1,5 · 1,5 · 1,3 = 7698,92 ɪɭɛ. 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ ɞɟɥɹɬɫɹ ɧɚ ɨɬɱɢɫɥɟɧɢɹ ɜ Ɏɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɢ 

ɧɚ ɨɬɱɢɫɥɟɧɢɹ ɜ ɉɟɧɫɢɨɧɧɵɣ ɮɨɧɞ. 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ ɋɫ, ɪɭɛ., ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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 
   

ɝɞɟ  ɋɡ -  ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ, ɪɭɛ.; 
       ɉɫ – ɩɪɨɰɟɧɬ ɨɬɱɢɫɥɟɧɢɣ ɜ Ɏɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ, ɉɫ = 2,9%;    

       ɉɩɟɧ– ɩɪɨɰɟɧɬ ɨɬɱɢɫɥɟɧɢɣ ɜ ɉɟɧɫɢɨɧɧɵɣ ɮɨɧɞ, ɉɩɟɧ = 22 %; 

       ɉɦɟɞ– ɩɪɨɰɟɧɬ ɨɬɱɢɫɥɟɧɢɣ ɜ Ɏɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ, ɉɦɟɞ = 5,3%. 

ɫ
2,9 22 5,3ɋ 7698,92 2325,07

100

 
    

Ɂɚɬɪɚɬɵ ɧɚ ɩɨɬɪɟɛɥɹɟɦɭɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɋɷɥ, ɪɭɛ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
ɋɷɥ= ti· P · ɐɷɥ, 
ɝɞɟ Ɋ – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ, P = 0, 4 ɤȼɬ; 
      ɐɷɥ – ɰɟɧɚ ɡɚ 1 ɤȼɬ/ɱɚɫ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɐ = 2,98  ɪɭɛ. 

ɋɷɥ= 51 · 0,4 · 2,98 = 60,8 ɪɭɛ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɚɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ 
ɢɡɞɟɥɢɹ ɋɚ, ɪɭɛ., ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ Ɏɷ – ɷɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɟɞɢɧɢɰɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ.; 
       Ʉɞɦ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞɵ ɧɚ ɞɨɫɬɚɜɤɭ ɢ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉɞɦ ɩɪɢ-

ɧɢɦɚɟɦ 1,2; 

       ɇɚ – ɧɨɪɦɚ ɝɨɞɨɜɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɞɚɧɧɨɦɭ ɜɢɞɭ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɇɚ = 15 %; 

       ɐɨ – ɰɟɧɚ ɟɞɢɧɢɰɵ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɤɨɦɩɶɸɬɟɪ). ɉɪɢɧɢɦɚɟɦ ɐɨ = 25000 ɪɭɛ.,     
       Ʉɡ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉɡ ɩɪɢɧɢɦɚɟɦ 0.8. 

ɗɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɏɷ, ɱ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
Ɏɷ= (Ⱦɤ – Ⱦɩ – Ⱦɜ) · Ɏɫ· ɫ · Ʉɩɢ, 

ɝɞɟ Ⱦɤ–ɱɢɫɥɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, Ⱦɤ = 365 ɞɧɟɣ; 

       Ⱦɩ–ɱɢɫɥɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, Ⱦɩ = 12 ɞɧɟɣ;  

       Ⱦɜ–ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, Ⱦɜ = 104 ɞɧɟɣ; 

       Ɏc – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ ɩɪɢ ɩɹɬɢɞɧɟɜɧɨɣ ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ, ɱ., Ɏc = 8 ɱ.; 
        ɫ – ɱɢɫɥɨ ɫɦɟɧ ɜ ɪɚɛɨɱɟɦ ɞɧɟ, ɫ =1; 

       Ʉɩɢ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ Ʉɩɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

p

ɩɢ

a
K 1

100
  ,  

ɝɞɟ ɚɪ – ɩɪɨɰɟɧɬ ɩɥɚɧɢɪɭɟɦɵɯ ɩɨɬɟɪɶ ɜɪɟɦɟɧɢ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦ 8%.  

ɩɢ
8

K 1 0,92
100

   , 

ɗɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɏɷ, ɱ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
Ɏɷ= (365 – 12 - 104) · 8 · 1 · 0,92 = 1832,64 ɱ., 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɚɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ 
ɢɡɞɟɥɢɹ ɋɚ, ɪɭɛ., ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

a

51 25000 1,2 15ɋ 156,54
1832,64 0,8 100

  
 

 
ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɪ, ɪɭɛ., ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
i ɨ ɞɦ ɡ ɩɢ

p
ɷ

t ɐ Ʉ Ʉ Ʉ
C

Ɏ
   

  ,           
51 1,2 0,8 0,92

Cp 614,46
1832,64

  
  ɪɭɛ. 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɋɧ, ɪɭɛ., ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɡ
H

ɋ n
C

100


 , 

ɝɞɟ n – ɩɪɨɰɟɧɬ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ, ɩɪɢɧɢɦɚɟɦ 125%. 

ɧ
7698,92 125

C 9623,65
100


  ɪɭɛ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɬɚɬɟɣ ɩɨɥɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
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Ʉɚɥɶɤɭɥɹɰɢɹ ɩɨɥɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ SCADA – ɫɢɫɬɟɦɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɚɬɟɣ ɡɚɬɪɚɬ ɋɭɦɦɚ, ɪɭɛ. Ⱦɨɥɹ, % 

Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɋɦ 7314,00 26,32 

Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɋɡ, 7698,92 27,70 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵɋɫ, 2325,07 8,36 

Ɂɚɬɪɚɬɵ ɧɚ ɩɨɬɪɟɛɥɹɟɦɭɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɋɷɥ 60,8 0,22 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɨɥɧɨɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜ ɪɚɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ ɢɡɞɟɥɢɹ ɋɚ 

156,54 0,56 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɪ 614,46 2,21 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɋɧ 9623,65 34,63 

ɉɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɋ 27793,44 100 

 

ɋɬɪɭɤɬɭɪɚ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ SCADA – ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ.3. 
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ɋɬɪɭɤɬɭɪɚ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ SCADA – ɫɢɫɬɟɦɵ 

ɇɨɦɟɪ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɢ Ɍɪɭɞɨɺɦɤɨɫɬɶ ɪɚɛɨɬɵ, ɱ. Ⱦɨɥɹ, % 

1. Ɂɧɚɤɨɦɫɬɜɨ ɫ ɢɧɬɟɪɮɟɣɫɨɦ SCADA-ɫɢɫɬɟɦɵ 10 19,62 

2. ɂɧɫɬɚɥɹɰɢɹ ɞɪɚɣɜɟɪɨɜ ɆȼȺ8 ɢ ɧɚɫɬɪɨɣɤɚ 
ɈɊɋ-ɫɟɪɜɟɪɚ 6 11,76 

3. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɷɤɪɚɧɨɜ 15 29,42 

4. Ɉɪɝɚɧɢɡɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ ɫɜɹɡɢ ɞɚɬɱɢɤɨɜ ɫɨ 
SCADA-ɫɢɫɬɟɦɨɣ 

6 11,76 

5. ɇɚɫɬɪɨɣɤɚ ɢ ɩɪɢɜɹɡɤɚ ɡɧɚɱɟɧɢɣ ɫ ɞɚɬɱɢɤɨɜ ɤ 
ɚɪɝɭɦɟɧɬɚɦ 

5 9,80 

6. Ⱦɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɧɢɬɨɪɢɧɝɚ 3 5,88 

7. Ɉɬɥɚɞɤɚ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 6 11,76 

ɂɌɈȽɈ 51 100 

 

ɂɡ ɜɵɲɟ ɧɚɩɢɫɚɧɧɨɝɨ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ ɫɚɦɨɣ ɬɪɭɞɨɟɦɤɨɣ ɨɩɟɪɚɰɢɟɣ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢ-

ɪɨɜɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɷɤɪɚɧɨɜ ɜ SCADA-ɫɢɫɬɟɦɟ TraceMode. 

ɐɟɧɚ ɤɚɤ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɤɚɬɟɝɨɪɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɟɧɟɠɧɨɟ ɜɵɪɚɠɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɬɨɜɚ-
ɪɚ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɢɡɦɟɪɢɬɶ ɡɚɬɪɚɱɟɧɧɨɟ ɜɪɟɦɹ. Ɋɵɧɨɱɧɚɹ ɰɟɧɚ ɨɩɪɟɞɟɥɹɟɬ, ɫ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ, ɭɪɨɜɟɧɶ ɫɩɪɨɫɚ ɧɚ ɩɪɨɞɭɤɰɢɸ, ɚ, ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɩɪɟɞɩɪɢɹɬɢɸ ɞɨɫɬɚ-
ɬɨɱɧɵɣ ɞɨɯɨɞ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɇɚ ɩɪɨɞɭɤɰɢɸ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɩɪɟɞɟɥɹɸɬ ɨɩɬɨɜɭɸ ɰɟɧɭ. Ɉɩɬɨɜɚɹ ɰɟɧɚ ɩɪɟɞɩɪɢɹɬɢɹ – ɰɟɧɚ, 
ɤɨɬɨɪɚɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɨɡɦɟɳɟɧɢɟ ɡɚɬɪɚɬ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɩɨɥɭɱɟɧɢɟ ɞɨɯɨɞɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ  ɩɨɞ 
ɜɥɢɹɧɢɟɦ ɫɩɪɨɫɚ ɢ ɩɪɟɞɥɨɠɟɧɢɹ, ɤɨɧɤɭɪɟɧɰɢɢ ɧɚ ɪɵɧɤɟ ɢ ɰɟɧɨɜɨɣ ɩɨɥɢɬɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɩɬɨɜɚɹ 
ɰɟɧɚ ɧɚ SCADA-ɫɢɫɬɟɦɭ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ  ɐɨɩɬ, ɪɭɛ., 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ɨɩɬ ɚ ɧɞɫɐ ɋ Ɋ Ʉ   , 

ɝɞɟ ɋɚ – ɩɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ SCADA-ɫɢɫɬɟɦɵ, ɪɭɛ.; 

       Ɋ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɪɨɜɟɧɶ ɨɛɳɟɣ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɢɡɞɟɥɢɹ, ɩɪɢɧɢɦɚɟɦ 1,1; 

       Ʉɧɞɫ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ, Ʉɧɞɫ=1,1. 

ɐɨɩɬ=27793,44 · 1,1 · 1,1 = 33630,06 ɪɭɛ. 

Ƚɥɚɜɧɚɹ ɰɟɥɶ ɮɢɧɚɧɫɨɜɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ – ɩɨɥɭɱɟ-
ɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɛɵɥɢ. 

Ɋɚɫɱɟɬ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ ɉɟɞ, ɪɭɛ., ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
ɟɞ ɨɩɬɉ ɐ ɋ  , 

ɉɟɞ=33630,06 – 27793,44 = 5836,62 ɪɭɛ. 

ɑɢɫɥɨ SCADA - ɫɢɫɬɟɦ ɜɵɛɪɚɧɨ ɫ ɭɱɟɬɨɦ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɜɢɞɨɜ ɤɨɦɛɚɣɧɚ. 
Ɋɚɫɱɟɬ ɩɪɢɛɵɥɢ ɧɚ ɝɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ ɉɝɨɞ, ɪɭɛ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɝɨɞ ɟɞɉ ɉ N  ,
 

ɝɞɟ N – ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ SCADA - ɫɢɫɬɟɦ, ɲɬ. ɉɪɢɧɢɦɚɟɦ N = 10 ɲɬ., ɜ 
ɫɜɹɡɢ ɫ ɢɡɦɟɧɹɸɳɢɦɢɫɹ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɩɪɨɯɨɞɱɟɫɤɢɯ ɤɨɦɛɚɣɧɨɜ; 

ɉɝɨɞ = 5836,62 · 10=58366,2 ɪɭɛ. 

Ɂɚɤɥɸɱɟɧɢɟ 
ȼ ɯɨɞɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɪɚɫɱɟɬɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɋȺɉɊ ɛɵ-

ɥɢ ɨɩɪɟɞɟɥɟɧɵ: ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɋ = 27793,44 ɪɭɛ., ɨɩɬɨɜɚɹ ɰɟɧɚ ɧɚ SCADA-

ɫɢɫɬɟɦɭ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ  ɐɨɩɬ = 33630,06ɪɭɛ., ɩɪɢ-

ɛɵɥɶ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ ɉɟɞ = 5836,62 ɪɭɛ. 
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Ɇɚɬɟɦɚɬɢɤɚ - ɷɬɨ ɧɚɭɤɚ, ɡɚɧɢɦɚɸɳɚɹ ɜɚɠɧɟɣɲɭɸ ɪɨɥɶ ɜ ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɡɚ-
ɱɚɫɬɭɸ ɟɫɬɟɫɬɜɨɡɧɚɧɢɟ ɱɚɫɬɨ ɩɪɢɛɟɝɚɟɬ ɤ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦ ɨɛɴɹɫɧɟɧɢɹ ɡɚɤɨɧɨɜ ɩɪɢɪɨɞɵ. 

Ɉɛɴɹɫɧɟɧɢɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɮɟɧɨɦɟɧɚ ɹɜɥɹɟɬɫɹ ɩɪɚɜɢɥɶɧɵɦ, ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɷɬɨ ɭɞɚɟɬɫɹ ɢɫ-
ɬɨɥɤɨɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶɸ, ɩɪɢɞɚɸɳɟɣ ɥɨɝɢɱɧɨɫɬɶ ɩɪɨɢɫɯɨɞɹɳɟɦɭ. 

Ɂɧɚɱɟɧɢɟ ɦɚɬɟɦɚɬɢɤɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɨɧɚ ɜɵɪɚɛɚɬɵɜɚɟɬ ɞɥɹ ɨɫɬɚɥɶɧɨɣ ɧɚɭɤɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɞɥɹ ɟɫ-
ɬɟɫɬɜɨɡɧɚɧɢɹ, ɫɬɪɭɤɬɭɪɵ ɦɵɫɥɢ, ɮɨɪɦɭɥɵ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɪɟɲɚɬɶ ɩɪɨɛɥɟɦɵ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɭɤ. 

Ɇɚɬɟɦɚɬɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ ɜɨ ɦɧɨɝɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɚ ɢɦɟɧɧɨ: ɪɚɡɪɚɛɨɬɤɚ ɤɨ-
ɥɢɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɮɨɪɦɭɥɢɪɨɜɤɚ ɮɟɧɨɦɟɧɨɜ, ɩɨɫɬɪɨɣɤɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɫɢɫɬɟɦɚ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɷɤɨɥɨɝɢɢ, ɮɨɪɦɭɥɢɪɨɜɤɚ ɹɡɵɤɚ ɧɚɭɱɧɵɯ ɬɟɨɪɟɦ. 

ɉɪɢ ɷɬɨɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɹɡɵɤ ɧɟ ɦɨɠɟɬ ɩɨɥɧɨɫɬɶɸ ɨɛɨɫɧɨɜɚɬɶ ɮɚɤɬɵ, ɟɦɭ ɩɪɢɫɭɳɢ ɧɟɤɨɬɨ-
ɪɵɟ ɧɟɞɨɫɬɚɬɤɢ. Ʉɨɧɟɱɧɨ, ɫ ɩɨɦɨɳɶɸ ɧɟɝɨ ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɜɫɟ ɹɜɥɟɧɢɹ ɢ ɩɪɨɰɟɫɫɵ ɧɚ 
ɡɟɦɥɟ. ɇɨ ɩɪɢ ɷɬɨɦ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ ɨɩɢɫɵɜɚɟɬɫɹ ɥɢɲɶ ɤɚɤɨɣ-ɥɢɛɨ ɨɩɪɟɞɟɥɟɧɧɵɣ ɚɫɩɟɤɬ 
ɢɡɭɱɚɟɦɨɝɨ ɹɜɥɟɧɢɹ, ɚ ɨɫɬɚɥɶɧɵɟ ɩɪɢɡɧɚɤɢ ɨɩɭɫɤɚɸɬɫɹ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɡɚɤɨɧɵ ɧɟ ɢɦɟɸɬ ɨɞɧɨɡɧɚɱ-
ɧɨɝɨ ɨɛɴɹɫɧɟɧɢɹ.  

ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɨɫɨɛɟɧɧɨɫɬɶɸ ɦɚɬɟɦɚɬɢɤɢ ɨɩɢɫɵɜɚɬɶ ɧɟ ɫɜɨɣɫɬɜɚ ɜɟɳɟɣ, ɚ ɫɜɨɣɫɬɜɚ ɫɜɨɣɫɬɜ, 
ɜɵɞɟɥɹɹ ɨɬɧɨɲɟɧɢɹ, ɧɟɡɚɜɢɫɢɦɵɟ ɨɬ ɤɚɤɢɯ-ɥɢɛɨ ɤɨɧɤɪɟɬɧɵɯ ɫɜɨɣɫɬɜ, ɬɨ ɟɫɬɶ ɨɬɧɨɲɟɧɢɹ ɨɬɧɨɲɟɧɢɣ. 

ɇɨ ɩɨɫɤɨɥɶɤɭ ɢ ɨɬɧɨɲɟɧɢɹ, ɜɵɜɨɞɢɦɵɟ ɦɚɬɟɦɚɬɢɤɨɣ, ɨɫɨɛɵɟ (ɛɭɞɭɱɢ ɨɬɧɨɲɟɧɢɹɦɢ ɨɬɧɨɲɟɧɢɣ), ɬɨ 
ɟɣ ɭɞɚɟɬɫɹ ɩɪɨɧɢɤɚɬɶ ɜ ɫɚɦɵɟ ɝɥɭɛɨɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɢɪɚ ɢ ɪɚɡɝɨɜɚɪɢɜɚɬɶ ɧɚ ɹɡɵɤɟ ɧɟ ɩɪɨɫɬɨ ɨɬ-
ɧɨɲɟɧɢɣ, ɚ ɫɬɪɭɤɬɭɪ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɤɚɤ ɢɧɜɚɪɢɚɧɬɵ ɫɢɫɬɟɦ. ɉɨɷɬɨɦɭ ɦɚɬɟɦɚɬɢɤɢ ɫɤɨɪɟɟ ɝɨɜɨɪɹɬ ɧɟ 
ɨ ɡɚɤɨɧɚɯ (ɪɚɫɤɪɵɜɚɸɳɢɯ ɨɛɳɢɟ, ɫɭɳɟɫɬɜɟɧɧɵɟ, ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɢ ɬ.ɞ. ɫɜɹɡɢ), ɚ ɢɦɟɧɧɨ ɨ ɫɬɪɭɤɬɭ-
ɪɚɯ.ɇɚɩɪɢɦɟɪ, ɜ ɮɢɡɢɤɟ ɫɜɟɬ ɦɨɠɧɨ ɬɪɚɤɬɨɜɚɬɶ ɤɚɤ ɩɨɬɨɤ ɤɨɪɩɭɫɤɭɥ (ɮɨɬɨɧɨɜ), ɤɨɬɨɪɵɟ ɜɨ ɦɧɨɝɢɯ 
ɮɢɡɢɱɟɫɤɢɯ ɷɮɮɟɤɬɚɯ ɩɪɨɹɜɥɹɸɬ ɫɜɨɣɫɬɜɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ. 

ȼ ɧɚɲɢ ɞɧɢ ɡɧɚɱɟɧɢɟ ɦɚɬɟɦɚɬɢɤɢ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤɚɯ ɬɨɥɶɤɨ ɭɫɢɥɢɜɚɟɬɫɹ. Ɂɚɱɚɫɬɭɸ ɩɪɚɤ-
ɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɧɟ ɦɨɝɭɬ ɩɨɥɧɨɫɬɶɸ ɨɛɴɹɫɧɢɬɶ ɩɪɢɧɰɢɩ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɩɪɢɪɨɞɵ, ɩɨɤɚ ɧɟ 
ɛɭɞɟɬ ɨɩɢɫɚɧɨ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ, ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɚɯ, ɩɪɢɞɚɸɳɢɯ ɥɨɝɢɤɭ ɢ ɡɚɤɨ-
ɧɨɦɟɪɧɨɫɬɶ ɹɜɥɟɧɢɣ.  

ɉɪɢ ɷɬɨɦ ɩɨ ɫɭɬɢ ɦɚɬɟɦɚɬɢɤɚ ɢɫɫɥɟɞɭɟɬ ɧɟ ɩɪɢɪɨɞɭ, ɚ ɥɢɲɶ ɧɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɨɞɟɥɢ. Ɇɚɬɟ-
ɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɢ ɜɚɠɧɵɯ ɩɪɢɡɧɚɤɨɜ, 
ɯɚɪɚɤɬɟɪɧɵɯ ɧɚɭɱɧɵɦ ɫɢɫɬɟɦɚɦ. ɉɪɢɦɟɧɟɧɢɟ ɦɨɞɟɥɟɣ ɡɚɞɟɣɫɬɜɭɟɬɫɹ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɷɤɫɩɟɪɢ-

ɦɟɧɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɬɪɟɛɭɟɬ ɧɟɦɵɫɥɢɦɵɯ ɫɪɟɞɫɬɜ. 
Ȼɥɚɝɨɞɚɪɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɦɨɞɟɥɹɦ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɨɬɜɟɬɵ ɧɚ ɦɧɨɝɢɟ ɫɥɨɠɧɵɟ ɜɨɩɪɨɫɵ. ɉɪɢ 

ɫɨɡɞɚɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɫɥɟɞɭɸɳɢɦ:  

 ɜɵɪɚɠɟɧɢɟ ɜɨɩɪɨɫɚ, ɧɚ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɩɨɢɫɤ ɨɬɜɟɬɚ;  
 ɩɨɢɫɤ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ;  

 ɨɩɪɟɞɟɥɟɧɢɟ ɜɚɠɧɟɣɲɢɯ ɩɪɢɡɧɚɤɨɜ ɢɡɭɱɚɟɦɨɝɨ ɨɛɴɟɤɬɚ; 
 ɜɵɹɜɥɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ; 
 ɜɵɪɚɛɨɬɤɚ ɩɪɢɧɰɢɩɨɜ ɪɚɛɨɬɵ.  

ɉɪɢ ɢɡɭɱɟɧɢɢ ɦɨɞɟɥɟɣ, ɜɵɪɚɠɟɧɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦɢ ɭɪɚɜɧɟɧɢɹɦɢ, ɦɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ ɜ ɨɫɧɨɜɧɨɦ ɨɞɢɧɚɤɨɜɚ. Ɉɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 


