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ȼɜɟɞɟɧɢɟ 
ɋɬɚɧɞɚɪɬɧɵɦ ɩɨɞɯɨɞɨɦ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɪɚɡ-

ɥɢɱɧɵɯ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ (ɗɋ) ɹɜɥɹɟɬɫɹ ɩɨɷɬɚɩ-
ɧɨɟ ɪɚɡɜɢɬɢɟ ɦɨɞɟɥɢ Д1Ж, ɩɪɢ ɷɬɨɦ ɪɚɡɪɚɛɚɬɵɜɚɟ-
ɦɚɹ ɗɋ ɜɫɟɝɞɚ ɩɪɨɯɨɞɢɬ ɷɬɚɩ ɫɨɡɞɚɧɢɹ ɪɚɛɨɬɚɸ-
ɳɟɝɨ ɧɟɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɬɨɬɢɩɚ ɞɥɹ 
ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ ɩɨɥɨɠɟɧɧɵɯ ɜ 
ɨɫɧɨɜɭ ɗɋ ɤɨɧɰɟɩɰɢɣ. ȼ ɞɚɧɧɨɣ ɧɚɭɱɧɨɣ ɪɚɛɨɬɟ 
ɛɭɞɭɬ ɡɚɬɪɨɧɭɬɵ ɜɨɩɪɨɫɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɬɨɬɢɩɚ 
ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ ɷɥɟɤɬɪɨɩɪɢɜɨ-
ɞɨɜ. 

Ɂɚɞɚɱɚ ɞɢɚɝɧɨɫɬɢɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ 
ɩɨ ɡɚɞɚɧɧɵɦ ɩɪɢɡɧɚɤɚɦ ɧɟɩɨɥɚɞɨɤ ɨɩɪɟɞɟɥɹɬɶ ɢɯ 
ɩɪɢɱɢɧɭ ɢ ɩɪɟɞɥɚɝɚɬɶ ɜɨɡɦɨɠɧɵɣ ɫɩɨɫɨɛ ɭɫɬɪɚɧɟ-
ɧɢɹ. Ɋɚɡɭɦɟɟɬɫɹ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ 
ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɜɥɚɞɟɬɶ ɜ ɩɨɥɧɨɦ ɨɛɴɺɦɟ ɢɧ-
ɮɨɪɦɚɰɢɟɣ ɨ ɬɨɦ, ɤɚɤɨɜɵ ɬɢɩɢɱɧɵɟ ɧɟɩɨɥɚɞɤɢ 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ. ɉɨɞɨɛɧɚɹ ɢɧ-
ɮɨɪɦɚɰɢɹ ɞɨɫɬɭɩɧɚ ɤɚɤ ɜ ɨɬɟɱɟɫɬɜɟɧɧɵɯ, ɬɚɤ ɢ ɜ 
ɡɚɪɭɛɟɠɧɵɯ ɢɫɬɨɱɧɢɤɚɯ [2, γЖ. Ɉɩɢɪɚɹɫɶ ɧɚ ɧɢɯ, ɚ 
ɬɚɤɠɟ ɧɚ ɡɧɚɧɢɹ ɷɤɫɩɟɪɬɨɜ ɜ ɤɨɧɤɪɟɬɧɨɣ ɨɛɥɚɫɬɢ, 
ɧɭɠɧɨ ɦɟɬɨɞɚɦɢ ɢɧɠɟɧɟɪɢɢ ɡɧɚɧɢɣ ɩɨɥɭɱɢɬɶ ɜɟɪ-
ɛɚɥɢɡɨɜɚɧɧɵɟ ɡɧɚɧɢɹ ɷɤɫɩɟɪɬɨɜν ɨɛɴɺɦ ɩɨɥɭɱɟɧ-
ɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɬɨɦɭ, 
ɤɚɤɨɣ ɷɬɚɩ ɪɚɡɪɚɛɨɬɤɢ ɜɟɞɺɬɫɹ. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɨɬɢɩɚ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ 
ɜɩɨɥɧɟ ɞɨɫɬɚɬɨɱɧɨ ɨɞɧɨɝɨ ɧɚɛɨɪɚ ɡɧɚɧɢɣ ɥɢɛɨ 
ɩɪɚɜɢɥ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɩɪɢɝɨɞɧɨɫɬɶ 
ɫɢɫɬɟɦɵ ɞɥɹ ɪɟɲɟɧɢɹ ɨɩɪɟɞɟɥɺɧɧɵɯ ɡɚɞɚɱ. 

Ʉɚɤ ɭɩɨɦɢɧɚɥɨɫɶ ɜ Д4Ж, ɪɚɡɛɢɟɧɢɟ ɛɚɡɵ ɡɧɚɧɢɣ 
ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɩɨ ɩɹɬɢ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ ɞɢɚ-
ɝɧɨɫɬɢɤɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧμ  

 ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɜɢɞɵ ɞɢɚɝɧɨɫɬɢɤɢ ɷɥɟɤ-
ɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜν 

 ɬɟɦɩɟɪɚɬɭɪɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚν 
 ɦɟɯɚɧɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚν 
 ɞɢɚɝɧɨɫɬɢɤɚ ɢɡɨɥɹɰɢɢν 
 ɢɧɵɟ ɜɢɞɵ ɞɢɚɝɧɨɫɬɢɤɢ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɬɨɬɢɩɚ 

ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɚɡɞɟɥɢɬɶ 
ɯɚɪɚɤɬɟɪɧɵɟ ɧɟɩɨɥɚɞɤɢ ɩɨ ɤɨɧɤɪɟɬɧɵɦ ɜɢɞɚɦ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧμ 

 ɦɚɲɢɧɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚν 
 ɚɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢν 
 ɫɢɧɯɪɨɧɧɵɟ ɦɚɲɢɧɵν 
 ɨɛɳɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚ-

ɲɢɧ. 
ȼ ɩɨɫɥɟɞɧɢɣ ɩɭɧɤɬ ɜɨɲɥɢ ɬɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɯɚɪɚɤ-
ɬɟɪɧɵ ɞɥɹ ɦɚɲɢɧ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ ɢ ɧɟ ɡɚɜɢɫɹɬ ɨɬ 
ɩɪɢɧɰɢɩɚ ɢɯ ɪɚɛɨɬɵ. 

ȼ ɨɫɧɨɜɭ ɩɪɨɬɨɬɢɩɚ ɛɵɥɨ ɪɟɲɟɧɨ ɩɨɥɨɠɢɬɶ 
ɩɪɚɜɢɥɚ, ɤɚɫɚɸɳɢɟɫɹ ɨɬɞɟɥɶɧɨɣ ɨɛɥɚɫɬɢ ɞɢɚɝɧɨ-
ɫɬɢɤɢ ɦɚɲɢɧ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɚ ɢɦɟɧɧɨ – ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɟɪɟɝɪɟɜɨɦ ɤɨɥɥɟɤɬɨɪɚ ɢ 
ɳɺɬɨɤ ДβЖ. Ɏɪɚɝɦɟɧɬ ɧɚɛɨɪɚ ɩɪɚɜɢɥ, ɢɫɩɨɥɶɡɨɜɚɧ-
ɧɵɯ ɩɪɢ ɫɨɡɞɚɧɢɢ ɩɪɨɬɨɬɢɩɚ, ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛ-
ɥɢɰɚ 1. 
 
Ɍɚɛɥɢɰɚ 1. Ɏɪɚɝɦɟɧɬ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɩɪɚɜɢɥ ɩɪɨ-
ɬɨɬɢɩɚ 
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ɉɪɚɜɢɥɚ ɞɢɚɝɧɨɫɬɢɤɢ ɩɪɢɱɢɧ ɩɟɪɟɝɪɟɜɚ ɤɨɥ-

ɥɟɤɬɨɪɚ ɢ ɳɺɬɨɤ, ɜ ɬɨɦ ɱɢɫɥɟ, ɭɤɚɡɚɧɧɵɟ ɜ ɬɚɛɥɢ-
ɰɟ, ɛɵɥɢ ɜɧɟɫɟɧɵ ɜ ɧɚɛɨɪ ɩɪɚɜɢɥ ɦɨɞɭɥɹ 
FЮггвδШРТМ ɩɚɤɟɬɚ εКЭδAB (ɪɢɫ. 1). 
 

 
Ɋɢɫ. 1. Ɉɤɧɨ FЮггвδШРТМ ɫ ɜɜɟɞɺɧɧɵɦɢ ɩɟɪɟɦɟɧ-

ɧɵɦɢ 
 
Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɭɫɟɱɺɧɧɨɝɨ ɧɚɛɨɪɚ ɩɪɨɞɭɤɰɢɨɧ-

ɧɵɯ ɩɪɚɜɢɥ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɚɩɩɚɪɚɬ ɧɟɱɺɬɤɨɣ 
ɥɨɝɢɤɢ FuzzyLogic ɫ ɚɥɝɨɪɢɬɦɨɦ ɩɨ Ɇɚɦɞɚɧɢ. 
Ȼɵɥɨ ɜɜɟɞɟɧɨ 7 ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯμ ɞɪɨɠɶ ɳɺ-
ɬɨɤ, ɝɥɚɞɤɨɫɬɶ ɤɨɥɥɟɤɬɨɪɚ, ɢɫɤɪɟɧɢɟ ɜ ɤɨɥɥɟɤɬɨɪɟ, 
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ɨɛɝɨɪɚɧɢɟ ɤɪɚɺɜ ɤɨɥɥɟɤɬɨɪɚ, ɧɚɝɪɟɜ ɚɪɦɚɬɭɪɵ ɢ 
ɠɝɭɬɢɤɨɜ, ɲɭɦ ɳɺɬɨɤ ɢ ɩɨɬɟɦɧɟɧɢɟ ɤɨɥɥɟɤɬɨɪɚν 
ɨɧɢ ɫɨɫɬɚɜɥɹɸɬ ɹɞɪɨ ɚɧɬɟɰɟɞɟɧɬɨɜ ɫɢɫɬɟɦɵ. Ⱦɥɹ 
ɨɩɢɫɚɧɢɹ ɤɨɧɫɟɤɜɟɧɬɨɜ (ɫɥɟɞɫɬɜɢɣ) ɩɪɚɜɢɥ ɛɵɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ γ ɜɵɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ, ɡɧɚɱɟɧɢɹ 
ɤɨɬɨɪɵɯ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɧɢɠɟ. ɉɪɚɜɢɥɚ ɞɥɹ 
ɞɢɚɝɧɨɫɬɢɤɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ ɡɚɞɚɧɵ ɧɚ ɨɫ-
ɧɨɜɟ ɷɤɫɩɟɪɬɧɵɯ ɡɧɚɧɢɣ ДβЖ. 

Ɉɩɪɟɞɟɥɢɦ ɥɢɧɝɜɢɫɬɢɱɟɫɤɭɸ ɩɟɪɟɦɟɧɧɭɸ ɤɚɤ 
ɤɨɪɬɟɠ ɞɚɧɧɵɯ ɜɢɞɚ ξȕ, T, X >, ɝɞɟ ȕ – ɢɦɹ ɥɢɧɝ-
ɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣν T – ɦɧɨɠɟɫɬɜɨ ɟɺ ɡɧɚɱɟ-
ɧɢɣ (ɬɟɪɦɨɜ)ν X – ɭɧɢɜɟɪɫɭɦ ɧɟɱɟɬɤɢɯ ɩɟɪɟɦɟɧ-
ɧɵɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɨɛɧɨɟ 
ɨɩɪɟɞɟɥɟɧɢɟ ɦɨɠɧɨ ɪɚɫɲɢɪɢɬɶ, ɞɨɛɚɜɢɜ ɧɨɜɵɟ 
ɷɥɟɦɟɧɬɵ ɜ ɤɨɪɬɟɠ, ɧɚɩɪɢɦɟɪ, ɫɢɧɬɚɤɫɢɱɟɫɤɢɟ 
ɩɪɨɰɟɞɭɪɵ ɨɛɪɚɡɨɜɚɧɢɹ ɧɨɜɵɯ ɬɟɪɦɨɜ ɢ ɚɧɚɥɨ-
ɝɢɱɧɭɸ ɩɪɨɰɟɞɭɪɭ, ɮɨɪɦɢɪɭɸɳɭɸ ɧɟɱɟɬɤɢɟ ɦɧɨ-
ɠɟɫɬɜɚ ɞɥɹ ɤɚɠɞɨɝɨ ɬɟɪɦɚ ɞɚɧɧɨɣ ɥɢɧɝɜɢɫɬɢɱɟ-
ɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɟɦɢ ɜɯɨɞɧɵɦ 
ɩɟɪɟɦɟɧɧɵɦ, ɛɭɞɟɦ ɢɦɟɬɶμ 

- Ⱦɪɨɠɶ ɳɺɬɨɤ, д(Ⱦɪɨɠɚɬ, ɇɟ ɞɪɨɠɚɬ, ɇɟ ɡɚ-
ɞɚɧɚ)ж, Д0, X1]) 
- ɂɫɤɪɟɧɢɟ, д(ɂɫɤɪɢɬ, ɇɟ ɢɫɤɪɢɬ, ɇɟ ɡɚɞɚ-
ɧɚ)ж, Д0, X2]) 
- Ƚɥɚɞɤɨɫɬɶ ɤɨɥɥɟɤɬɨɪɚ, д(Ƚɥɚɞɤɢɣ, ɇɟ 
ɝɥɚɞɤɢɣ, ɇɟ ɡɚɞɚɧɚ)ж, Д0, Б3]) 
- Ɉɛɝɨɪɚɧɢɟ ɤɪɚɺɜ ɤɨɥɥɟɤɬɨɪɚ, д(Ɉɛɝɨɪɚɸɬ, 
ɇɟ ɨɛɝɨɪɚɸɬ, ɇɟ ɡɚɞɚɧɚ)ж, Д0, Б4]) 
- ɒɭɦ ɳɺɬɨɤ, д(ɒɭɦɹɬ, ɇɟ ɲɭɦɹɬ, ɇɟ ɡɚɞɚ-
ɧɚ)ж, Д0, Б5]) 
- ɇɚɝɪɟɜ ɚɪɦɚɬɭɪɵ ɢ ɠɝɭɬɢɤɨɜ, д(ɇɚɝɪɟɜɚ-
ɸɬɫɹ, ɇɟ ɧɚɝɪɟɜɚɸɬɫɹ, ɇɟ ɡɚɞɚɧɚ)ж, Д0, Б6]) 
- ɉɨɬɟɦɧɟɧɢɟ ɤɨɥɥɟɤɬɨɪɚ, д(ɉɨɬɟɦɧɟɧɢɟ, ɇɟ 
ɬɟɦɧɟɸɬ, ɇɟ ɡɚɞɚɧɚ)ж, Д0, Б7]) 
ɉɟɪɟɦɟɧɧɵɟ Б1-Б7 ɨɛɨɡɧɚɱɚɸɬ ɧɟɤɢɟ ɱɢɫɥɨ-

ɜɵɟ ɡɧɚɱɟɧɢɹ ɬɟɪɦɨɜ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧ-
ɧɵɯ ɢ ɡɚɞɚɸɬɫɹ ɩɭɬɺɦ ɩɨɞɫɬɪɨɣɤɢ ɡɧɚɱɟɧɢɣ ɤ ɩɚ-
ɪɚɦɟɬɪɚɦ ɤɨɧɤɪɟɬɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɢ/ɢɥɢ ɷɤɫ-
ɩɟɪɬɧɵɦ ɡɧɚɧɢɹɦɢ. Ʉ ɩɪɢɦɟɪɭ, ɞɥɹ ɥɢɧɝɜɢɫɬɢɱɟ-
ɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ «ɒɭɦ ɳɺɬɨɤ» X5 ɦɨɠɟɬ ɛɵɬɶ 
ɡɚɞɚɧ ɤɚɤ 40 ɞȻ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɜɯɨɞ ɞɥɹ ɬɚɤɨɣ 
ɩɟɪɟɦɟɧɧɨɣ ɛɭɞɟɬ ɨɩɪɟɞɟɥɺɧ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢ-
ɫɭɧɤɟ 2. 
 

 
Ɋɢɫ. β. Ɉɩɪɟɞɟɥɟɧɢɟ Ʌɉ «ɒɭɦ ɳɺɬɨɤ» (>40 ɞȻ) 

 
ɇɟɱɺɬɤɢɦ ɜɵɫɤɚɡɵɜɚɧɢɟɦ ɩɨɥɨɠɢɦ ɜɵɫɤɚɡɵ-

ɜɚɧɢɟ A ТЬ B, ɝɞɟ A – ɥɢɧɝɜɢɫɬɢɱɟɫɤɚɹ ɩɟɪɟɦɟɧɧɚɹ 
(ɫɩɢɫɨɤ ɬɚɤɨɜɵɯ ɞɥɹ ɩɪɨɬɨɬɢɩɚ ɨɩɪɟɞɟɥɺɧ ɜɵɲɟ), 
B – ɟɺ ɬɟɪɦ [5, 6Ж. ɋɨɡɞɚɧɧɵɣ ɧɚ FЮггвδШРТМ ɩɪɨ-
ɬɨɬɢɩ ɗɋ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɮɭɧɤɰɢɢ ɧɟɱɺɬɤɨɝɨ ɜɵɜɨɞɚ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨ-
ɪɵɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɟ, ɧɨ ɧɟ ɜ ɹɜɧɨɦ ɜɢɞɟ, ɚ ɜ ɜɢɞɟ ɧɟɤɨɝɨ ɫɩɢɫɤɚ 
ɜɨɡɦɨɠɧɵɯ ɧɟɩɨɥɚɞɨɤ ɫ ɭɤɚɡɚɧɧɵɦɢ ɷɦɩɢɪɢɱɟ-
ɫɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɤɨɧɫɟɤɜɟɧɬ ɩɪɚɜɢɥ. ȼɚɪɢɚɧɬ 
ɡɚɩɢɫɢ ɧɟɱɺɬɤɢɯ ɩɪɚɜɢɥ ɫ ɭɤɚɡɚɧɧɵɦɢ ɷɦɩɢɪɢɱɟ-
ɫɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢ-
ɫɭɧɤɟ 3. 
 

 
Ɋɢɫ. γ. Ɏɪɚɝɦɟɧɬ ɩɪɚɜɢɥ ɜ ɧɨɬɚɰɢɹɯ ɧɟɱɺɬɤɨɣ ɥɨ-

ɝɢɤɢ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ, ɩɪɨɬɨɬɢɩ 
ɗɋ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɛɵɥ ɫɨɡɞɚɧ 
ɢ ɞɨɤɚɡɚɥ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɩɨɞɨɛɧɨɝɨ ɩɨɞɯɨɞɚ. 
ȼ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɛɚɡɟ ɡɧɚɧɢɣ ɧɚɯɨɞɢɬɫɹ ɨɤɨɥɨ γ0 
ɩɪɚɜɢɥ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɩɪɢ ɩɟɪɟ-
ɝɪɟɜɟ ɤɨɥɥɟɤɬɨɪɚ ɢ ɳɺɬɨɤ. ȼ ɞɚɥɶɧɟɣɲɟɦ, ɩɪɟɞɩɨ-
ɥɚɝɚɟɬɫɹ ɪɚɫɲɢɪɢɬɶ ɛɚɡɭ ɡɧɚɧɢɣ ɢ ɫɨɡɞɚɬɶ HMI-
ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣν 
ɤɪɨɦɟ ɬɨɝɨ, ɜ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɷɤɫɩɟɪɬɧɨɣ 
ɫɢɫɬɟɦɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɹ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɞɜɢɝɚɬɟɥɹɯ ɫ 
ɧɟɩɨɥɚɞɤɚɦɢ. 
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