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ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪ-ɤɢ Ɂɧɚɱɟɧɢɟ 
Ɍɨɱɧɨɫɬɶ,  ɞɨ  
ɑɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ, Ƚɰ ɞɨ γβ00 
Ɋɚɛ. ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ, ɨɋ ɨɬ -40 ɞɨ +κ5 
ɂɧɬɟɪɮɟɣɫ ɫɜɹɡɢ RS 485 
ɉɪɨɬɨɤɨɥ ɫɜɹɡɢ ɨɬ ModBus-
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɞɚɬɱɢɤ ɦɨɠɟɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɫɨɫɬɚɜɟ ɜɢɛɪɨɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ 
ɤɨɦɩɥɟɤɫɨɜ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɪɚɤɬɢ-
ɱɟɫɤɢɯ ɡɚɞɚɱ, ɩɨɫɥɟ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɷɬɚɩɚ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ. 
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ɋɨ ɜɪɟɦɟɧɢ ɧɚɱɚɥɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞ-

ɫɬɜɚ ɢ ɩɨɜɫɟɦɟɫɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɦɟɯɚ-
ɧɢɱɟɫɤɢɯ ɦɚɲɢɧ, ɨɫɬɪɨ ɫɬɨɢɬ ɩɪɨɛɥɟɦɚ ɨɰɟɧɤɢ ɢɯ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɠɢɡɧɟɧɧɨ-
ɝɨ ɰɢɤɥɚ Д1Ж. ȼɚɠɧɨɫɬɶ ɞɚɧɧɨɝɨ ɜɨɩɪɨɫɚ ɨɛɭɫɥɨɜ-
ɥɟɧɚ ɤɪɢɬɢɱɟɫɤɢɦ ɜɥɢɹɧɢɟɦ ɫɨɫɬɨɹɧɢɹ ɷɥɟɤɬɪɨ-
ɦɚɲɢɧɵ ɧɚ ɯɨɞ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɢɥɢ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɨɛɴɟɦ ɢ ɤɚɱɟ-
ɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɧɚ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ ɪɚɫɯɨɞɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ДβЖ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɬɨɥɶɤɨ ɩɪɟɤɪɚɳɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɨɟɜɪɟɦɟɧ-
ɧɨɟ ɪɟɦɨɧɬɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɨɬ-
ɜɪɚɬɢɬɶ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɞɟɮɟɤɬɚ ɜ ɭɫɬɪɨɣ-
ɫɬɜɟ, ɫɩɨɫɨɛɧɨɟ ɩɪɢɜɟɫɬɢ ɤ ɟɝɨ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ, ɚ 
ɜ ɨɫɨɛɵɯ ɫɥɭɱɚɹɯ, ɤ ɤɪɭɩɧɵɦ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨ-
ɬɟɪɹɦ ɢɥɢ ɱɟɥɨɜɟɱɟɫɤɢɦ ɠɟɪɬɜɚɦ [2]. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɨɞ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɩɨɧɢɦɚɸɬ ɫɨɜɨ-
ɤɭɩɧɨɫɬɶ ɢɯ ɫɜɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧ-
ɧɵɯ ɭɫɥɨɜɢɹɯ ɫɪɟɞɵ, ɡɧɚɱɟɧɢɹɦɢ ɧɟɤɨɬɨɪɵɯ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɟɯɧɢɱɟ-
ɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ДγЖ. Ⱦɚɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɫɜɢ-
ɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɥɸɛɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɨ ɫ ɰɟɥɨɫɬ-
ɧɨɫɬɶɸ ɢ ɧɟɜɪɟɞɢɦɨɫɬɶɸ ɟɝɨ ɫɬɪɭɤɬɭɪɵ. ȼ ɫɜɨɸ 
ɨɱɟɪɟɞɶ ɬɟɯɧɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɦɚɲɢɧɵ, ɤɚɤ 
ɩɪɨɰɟɞɭɪɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, 
ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ ɢ ɢɡɴɹɧɵ, ɩɪɢɫɭɬ-
ɫɬɜɭɸɳɢɟ ɜ ɧɟɣ, ɞɥɹ ɢɯ ɩɨɫɥɟɞɭɸɳɟɝɨ ɭɫɬɪɚɧɟ-
ɧɢɹ [3]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɬɟɯɧɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚ 
ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɧɟɪɚɡɪɭɲɚɸɳɟ-
ɝɨ ɤɨɧɬɪɨɥɹ. Ɉɞɧɢɦ ɢɡ ɛɵɫɬɪɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ 

ɩɨɞɯɨɞɨɜ ɤ ɟɟ ɪɟɲɟɧɢɸ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɜɢɛ-
ɪɚɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɜɢɛɪɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɦɨɣ ɨɛɴɟɤɬɨɦ ɞɢɚɝɧɨɫɬɢ-
ɤɢ ДγЖ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɡɚɢɦɨɫɜɹɡɢ 
ɦɟɠɞɭ ɫɨɫɬɨɹɧɢɟɦ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɡɞɚɜɚɟɦɵɦɢ ɜ 
ɩɪɨɰɟɫɫɟ ɟɝɨ ɪɚɛɨɬɵ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ 
ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɨ ɜɪɟɦɺɧ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɜɵɯ 
ɦɚɲɢɧ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɢɡɦɟɪɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɥɟɛɚɧɢɣ ɜ ɬɨɬ ɩɟɪɢɨɞ ɩɪɨɢɫɯɨɞɢɥɨ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɩɪɨɫɬɟɣɲɢɯ ɨɩɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ ɯɚɪɚɤ-
ɬɟɪɢɡɨɜɚɥɨɫɶ ɧɢɡɤɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɬɪɭɞɨɟɦɤɨɫɬɶɸ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɢɛɪɚɰɢɢ ɩɪɨɢɡɜɨ-
ɞɢɥɢɫɶ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢ ɩɪɢɧɹɬɢɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ 
ɪɟɲɟɧɢɣ ɧɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɦɚɲɢɧɵ Д4Ж. ȼ ɩɨ-
ɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ, ɛɥɚɝɨɞɚɪɹ ɩɨɹɜɥɟɧɢɸ ɛɨɥɟɟ 
ɫɨɜɟɪɲɟɧɧɵɯ ɞɚɬɱɢɤɨɜ ɤɨɥɟɛɚɧɢɣ ɢ ɢɧɬɟɧɫɢɜɧɨ-
ɦɭ ɪɚɡɜɢɬɢɸ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ, ɢɫɫɥɟ-
ɞɨɜɚɧɢɟ ɜɢɛɪɚɰɢɢ ɫɬɚɥɨ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɩɪɨ-
ɫɬɵɦ ɢ ɷɮɮɟɤɬɢɜɧɵɦ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɪɚɫɲɢɪɟɧɢɸ 
ɤɪɭɝɚ ɪɟɲɚɟɦɵɯ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚ-
ɞɚɱ Д4Ж. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɞɚɧɧɵɣ ɩɨɞɯɨɞ ɜɜɟɞɟɧ 
ɜ ɪɟɟɫɬɪ ɦɟɬɨɞɨɜ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ ДγЖ. 

Ʉɚɤ ɨɬɦɟɱɚɥɨɫɶ ɪɚɧɟɟ, ɜ ɨɫɧɨɜɟ ɜɢɛɪɚɰɢɨɧɧɵɯ 
ɦɟɬɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ ɥɟɠɢɬ ɢɡɦɟɪɟɧɢɟ, ɪɟɝɢɫɬɪɢ-
ɪɨɜɚɧɢɟ ɢ ɚɧɚɥɢɡ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ ɢɫɫɥɟɞɭɟ-
ɦɨɝɨ ɨɛɴɟɤɬɚμ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ, ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɢ 
ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɚɬɱɢɤɢ ɭɫɬɚ-
ɧɚɜɥɢɜɚɸɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɬɨɱɤɚɯ ɧɚ ɤɨɪɩɭɫɟ ɦɚ-
ɲɢɧɵ, ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɛɨɥɟɟ ɩɨɥɧɭɸ ɢɧ-
ɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɟɟ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ. ȼ ɤɚ-
ɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ 
ɤɨɥɟɛɚɧɢɣ, ɢɡɦɟɪɹɟɦɨɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɚɬɱɢ-
ɤɨɦ, ɨɛɵɱɧɨ ɜɵɫɬɭɩɚɟɬ ɜɢɛɪɨɭɫɤɨɪɟɧɢɟ. ɗɬɨ ɫɜɹ-
ɡɚɧɨ ɫ ɲɢɪɨɤɢɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɩɶɟɡɨɷɥɟɤɬɪɢ-



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
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ɱɟɫɤɢɯ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɪɹɞɨɦ ɬɚɤɢɯ 
ɤɚɱɟɫɬɜ, ɤɚɤ ɞɨɫɬɭɩɧɨɫɬɶ, ɬɨɱɧɨɫɬɶ ɢ ɧɚɞɟɠ-
ɧɨɫɬɶ [4]. 

ȼ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɫɢɝɧɚɥɵ ɜɢɛɪɚɰɢɢ ɦɨ-
ɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɦ ɨɛɪɚɡɨɦμ ɞɥɹ ɦɨɧɢ-
ɬɨɪɢɧɝɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɢɛɪɚɰɢɢ ɨɛɴɟɤɬɚ ɢɥɢ 
ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ ɜ ɰɟɥɨɦ. ɋɢ-
ɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɜɢɛɪɚɰɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɳɟ, 
ɱɟɦ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ, ɢ ɩɪɢɦɟɧɹ-
ɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɧɟɠɟɥɚɬɟɥɶ-
ɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɥɹ ɟɝɨ ɚɜɚ-
ɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ДγЖ. ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɫɢ-
ɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɜɢɛɪɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 1. 

ɋɢɝɧɚɥ
ɨɫɬɚɧɨɜɚ

Ɋɟɝɢɫɬɪɚɬɨɪ

ɋɢɝɧɚɥɢɡɚɰɢɹɈɛɴɟɤɬ 
ɞɢɚɝɧɨɫɬɢɤɢ

Ⱦɚɬɱɢɤɢ
Ʌɨɝɢɱɟɫɤɨɟ 
ɭɫɬɪɨɣɫɬɜɨ
ɫɪɚɜɧɟɧɢɹ

 
Ɋɢɫ. 1. ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɜɢɛɪɚɰɢɢ 

 
ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɢɝɧɚɥɨɜ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 

ɨɫɬɚɧɨɜɚ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɫɬɵɟ ɥɨɝɢɱɟ-
ɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɫɪɚɜɧɟɧɢɢ ɩɨ-
ɫɬɭɩɚɸɳɢɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ ɫ ɧɟ-
ɤɨɬɨɪɵɦɢ ɞɨɩɭɫɤɚɦɢ. ɉɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ ɩɨɥɭɱɢ-
ɥɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɜɟɧ-
ɬɢɥɹɰɢɟɣ (ɜ ɲɚɯɬɚɯ, ɦɟɬɪɨɩɨɥɢɬɟɧɟ) [1]. 

ɋɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ ɜ ɰɟ-
ɥɨɦ, ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɜɵɲɟɨɩɢɫɚɧɧɵɯ ɧɚɥɢɱɢɟɦ 
ɢɧɬɟɪɩɪɟɬɢɪɭɸɳɟɣ ɦɨɞɟɥɢ, ɫɜɹɡɵɜɚɸɳɟɣ ɞɢɚɝɧɨ-
ɫɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ, ɢɡɦɟɪɹɟɦɵɟ ɫɢɫɬɟɦɨɣ ɦɨɧɢ-
ɬɨɪɢɧɝɚ, ɫɨ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɨɩɪɟɞɟ-
ɥɹɸɳɢɦɢ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ ɦɨɧɢɬɨɪɢɧɝɚ. Ɉɫ-
ɧɨɜɧɵɦɢ ɢɧɮɨɪɦɚɬɢɜɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ ɧɚɥɢɱɢɹ 
ɞɟɮɟɤɬɨɜ ɹɜɥɹɸɬɫɹ ɜɟɥɢɱɢɧɵ ɝɚɪɦɨɧɢɱɟɫɤɢɯ ɫɨ-
ɫɬɚɜɥɹɸɳɢɯ ɜɢɛɪɚɰɢɢ ɢ ɢɯ ɫɨɨɬɧɨɲɟɧɢɹ. Ɉɞɧɚɤɨ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɦɝɧɨ-
ɜɟɧɧɵɯ ɮɚɡɚɯ ɤɨɥɟɛɚɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɭɡɥɚɯ ɦɚ-
ɲɢɧɵ, ɫɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɦɨɳɧɨɫɬɢ, ɞɢɧɚ-
ɦɢɤɚ ɜɢɛɪɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɢ ɞɪɭɝɚɹ [3]. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɧɬɟɪɩɪɟɬɢɪɭɸɳɚɹ ɦɨɞɟɥɶ ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɛɥɨɤɚ ɧɚɤɨɩɥɟɧɢɹ ɢ 
ɚɧɚɥɢɡɚ ɢɡɦɟɪɹɟɦɵɯ ɞɚɧɧɵɯ (ɢɫɩɨɥɶɡɭɟɬ ɦɟɬɨɞɵ 
ɰɢɮɪɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɝɚɪ-
ɦɨɧɢɱɟɫɤɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜ ɫɢɝɧɚɥɚɯ ɜɢɛɪɚɰɢɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɩɟɤɬɪɚ ɫɢɝɧɚɥɚ, ɜɵɱɢɫɥɟɧɢɹ ɞɢ-
ɧɚɦɢɤɢ ɫɩɟɤɬɪɚ ɢ ɬ. ɞ.) ɢ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ 
(ɪɚɫɩɨɡɧɚɟɬ ɨɛɪɚɡɵ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɢɧɮɨɪɦɢɪɭ-
ɟɬ ɨ ɧɢɯ ɩɟɪɫɨɧɚɥ, ɜɵɞɚɟɬ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɫɬɪɚ-
ɧɟɧɢɸ ɧɟɩɨɥɚɞɨɤ, ɩɪɨɝɧɨɡɢɪɭɟɬ ɨɫɬɚɬɨɱɧɵɣ ɪɟ-
ɫɭɪɫ) Д5Ж. ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧ-
ɝɚ ɫɨɫɬɨɹɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 

Ɋɟɚɥɢɡɚɰɢɹ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɟɞɫɬɚɜɥɹɟɬ-
ɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɩɪɨɫɬɨɣ ɡɚɞɚɱɟɣ, ɬɚɤ ɤɚɤ ɧɟ ɬɪɟ-
ɛɭɟɬ ɨɫɨɛɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɋɢɫɬɟɦɵ 
ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɧɚɩɪɨɬɢɜ, ɩɪɟɞɴɹɜɥɹɸɬ 

ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤɚɤ ɤ ɚɥɝɨɪɢɬɦɚɦ ɚɧɚɥɢɡɚ 
ɩɨɫɬɭɩɚɸɳɢɯ ɞɚɧɧɵɯ, ɬɚɤ ɢ ɤ ɪɟɚɥɢɡɚɰɢɢ ɷɤɫ-
ɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ Д6Ж. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɩɨɞɨɛɧɵɟ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ ɨɬɥɢ-
ɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ, ɧɟ ɭɧɢɜɟɪɫɚɥɶɧɨ-
ɫɬɶɸ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɪɟɞɤɨ (ɩɪɢ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ) [7]. 

Ɉɛɴɟɤɬ 
ɞɢɚɝɧɨɫɬɢɤɢ

Ⱦɚɬɱɢɤɢ
Ɉɛɪɚɛɨɬɤɚ ɢ 
ɧɚɤɨɩɥɟɧɢɟ 

ɞɚɧɧɵɯ

ɗɤɫɩɟɪɬɧɚɹ 
ɫɢɫɬɟɦɚ

1. ɏɚɪɚɤɬɟɪ ɞɟɮɟɤɬɚ
2. ɉɪɨɝɧɨɡ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ
3. Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɫɬɪɚɧɟɧɢɸ

 
Ɋɢɫ. β. ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ 

 
Ȼɨɥɟɟ ɩɨɩɭɥɹɪɧɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɪɬɚɬɢɜ-

ɧɚɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɚɩɩɚɪɚɬɭɪɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ 
ɞɥɹ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ [5, 7]. 
Ɍɪɭɞɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɚ ɞɟɮɟɤɬɚ ɫɜɹɡɚ-
ɧɵ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɪɢɱɢɧɚɦɢμ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɪɚɡɥɢɱɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨ-
ɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ (ɨɫɨɛɟɧɧɨ, ɜ ɭɫɥɨɜɢ-
ɹɯ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɚɬɱɢɤɨɜ)ν ɧɟ ɜɵɪɚ-
ɠɟɧɧɨɫɬɶ ɢɧɮɨɪɦɚɬɢɜɧɵɯ ɩɪɢɡɧɚɤɨɜ ɩɨɫɥɟ ɨɛɪɚ-
ɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ (ɧɚɩɪɢɦɟɪ, ɩɪɢ 
ɧɚɥɢɱɢɢ ɢɧɬɟɧɫɢɜɧɵɯ, ɲɢɪɨɤɨɩɨɥɨɫɧɵɯ ɲɭɦɨɜ)ν 
ɧɟɫɨɜɟɪɲɟɧɫɬɜɨ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ, ɨɛɭɫɥɨɜɥɟɧ-
ɧɨɟ ɧɟɨɞɧɨɡɧɚɱɧɨɫɬɶɸ, ɧɟɱɟɬɤɨɫɬɶɸ ɚɧɚɥɢɡɢɪɭɟ-
ɦɵɯ ɢɧɮɨɪɦɚɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ [6]. 

ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɪɚɡɜɢɬɢɹ ɞɢɚ-
ɝɧɨɫɬɢɤɢ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ 
ɱɚɫɬɨɬɧɨ-ɜɪɟɦɟɧɧɨɝɨ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ 
ɷɬɚɩɟ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ. Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɫɩɨ-
ɫɨɛɧɨ ɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚμ ɩɨɜɵɫɢɬɶ 
ɬɨɱɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɨɛɧɚɪɭɠɟɧɢɹ ɝɚɪɦɨɧɢɤ 
ɩɨɥɢɝɚɪɦɨɧɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɜ ɭɫɥɨɜɢɹɯ ɲɭ-
ɦɨɜ ДκЖν ɪɚɡɪɟɲɢɬɶ ɡɚɞɚɱɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɩɨ-
ɡɧɚɜɚɧɢɹ ɝɚɪɦɨɧɢɤɢ ɜ ɫɥɨɠɧɵɯ ɫɥɭɱɚɹɯ ɩɭɬɟɦ 
ɚɧɚɥɢɡɚ ɮɨɪɦɵ ɱɚɫɬɨɬɧɨ-ɜɪɟɦɟɧɧɨɣ ɤɨɪɪɟɥɹɰɢɨɧ-
ɧɨɣ ɮɭɧɤɰɢɢ ɧɚ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɨɬɚɯ [8-10Ж. Ƚɚɪ-
ɦɨɧɢɱɟɫɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɢɝɧɚɥɚ ɜɢɛɪɚɰɢɢ 
ɢɦɟɸɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ. ɋɨɝɥɚɫ-
ɧɨ Д11Ж, ɞɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɨɥ-
ɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɢɚɝɧɨɫɬɢɤɢ ɪɹɞɚ ɭɡɥɨɜ ɢ ɧɟ-
ɤɨɬɨɪɵɯ ɦɚɲɢɧ, ɚ ɜ ɩɟɪɫɩɟɤɬɢɜɟ – ɞɥɹ ɞɢɚɝɧɨɫɬɢ-
ɤɢ ɥɸɛɵɯ ɦɚɲɢɧ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
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ȼɜɟɞɟɧɢɟ 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ, ɩɨɞ-

ɞɟɪɠɚɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɛɚɪɚɛɚɧɟ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ 
ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ ɜɟɫɶɦɚ ɜɚɠɧɨ. ɋɧɢɠɟɧɢɟ 
ɭɪɨɜɧɹ ɧɢɠɟ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɨɜ ɦɨɠɟɬ ɩɪɢɜɟ-
ɫɬɢ ɤ ɧɚɪɭɲɟɧɢɸ ɰɢɪɤɭɥɹɰɢɢ ɜ ɷɤɪɚɧɧɵɯ ɬɪɭɛɚɯ, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɡɨɣɞɟɬ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɫɬɟɧɨɤ ɨɛɨɝɪɟɜɚɟɦɵɯ ɬɪɭɛ ɢ ɢɯ ɩɟɪɟɠɨɝ. ɉɪɢ 
ɡɧɚɱɢɬɟɥɶɧɨɦ ɩɨɜɵɲɟɧɢɢ ɭɪɨɜɧɹ ɜ ɛɚɪɚɛɚɧɟ ɜɨɡ-
ɦɨɠɟɧ ɡɚɛɪɨɫ ɜɨɞɵ ɜ ɡɚɧɨɫ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ 
ɫɨɥɹɦɢ ɢɥɢ ɩɨɥɨɦɤɭ ɬɭɪɛɢɧɭ [1]. 

 
ɋɜɨɣɫɬɜɚ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɤɚɤ ɨɛɴɟɤɬɚ ɪɟɝɭ-

ɥɢɪɨɜɚɧɢɹ ɭɪɨɜɧɹ 
ɇɚ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɛɚɪɚɛɚɧɟ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ 

ɜɥɢɹɸɬ ɦɧɨɝɢɟ ɮɚɤɬɨɪɵ, ɨɫɧɨɜɧɵɦɢ ɢɡ ɧɢɯ ɹɜɥɹ-
ɸɬɫɹ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢ ɩɚ-
ɪɚ, ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, ɧɚɝɪɭɡɤɢ ɬɨɩɤɢ 
ɢ ɞɚɜɥɟɧɢɟ ɜ ɛɚɪɚɛɚɧɟ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɞɢɧɚɦɢɤɢ 
ɭɪɨɜɧɹ ɜ ɛɚɪɚɛɚɧɟ ɹɜɥɹɟɬɫɹ ɹɜɥɟɧɢɟ «ɧɚɛɭɯɚɧɢɟ». 
ɉɪɢ ɫɤɚɱɤɨɨɛɪɚɡɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɩɨɞɚɱɢ ɩɢɬɚ-
ɬɟɥɶɧɨɣ ɜɨɞɵ ɩɪɢ ɧɟɢɡɦɟɧɧɨɣ ɩɚɪɨɜɨɣ ɧɚɝɪɭɡɤɟ, 
ɭɪɨɜɟɧɶ ɫɧɚɱɚɥɚ ɭɦɟɧɶɲɢɥɫɹ, ɩɨɬɨɦ ɜɨɫɫɬɚɧɨɜɢɥ-
ɫɹ ɢ ɭɜɟɥɢɱɢɥɫɹ. ɗɬɨ ɹɜɥɟɧɢɟ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ 
ɭɜɟɥɢɱɟɧɢɟ ɩɨɞɚɱɢ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜɵɡɵɜɚɟɬ 
ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɟɣ ɩɚɪɨɜɨɞɹɧɨɣ ɫɦɟɫɢ 
ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɚ ɩɚɪɚ ɜ ɛɚ-
ɪɚɛɚɧɟ ɤɨɬɥɚ ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ. ɉɪɢ 
ɫɤɚɱɤɨɨɛɪɚɡɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɪɚɫɯɨɞɚ ɩɚɪɚ ɩɪɢ 
ɧɟɢɡɦɟɧɧɨɣ ɩɨɞɚɱɟ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɭɪɨɜɟɧɶ 

ɫɧɚɱɚɥɚ ɭɜɟɥɢɱɢɥɫɹ, ɩɨɬɨɦ ɜɨɫɫɬɚɧɨɜɢɥɫɹ ɢ 
ɭɦɟɧɶɲɢɥɫɹ. 

Ⱦɥɹ ɤɨɬɥɚ ɫ ɧɟɤɢɩɹɳɢɦ ɷɤɨɧɨɦɚɣɡɟɪɨɦ, ɯɚɪɚɤ-
ɬɟɪ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɩɪɢ ɜɨɡɦɭɳɟɧɢɢ ɪɚɫɯɨɞɨɦ 
ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢɦɟɟɬ ɜɢɞ [1]: 

 
Ɋɢɫ. 1. ɏɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜ ɛɚɪɚɛɚɧɟ 

ɤɨɬɥɚ ɩɪɢ ɜɨɡɦɭɳɟɧɢɢ ɪɚɫɯɨɞɨɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨ-
ɞɵ 

 
ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɨɛɴɟɤɬɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɢɦɟɟɬ ɜɢɞ [1]: 
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ȼ ɩɪɨɰɟɫɫɟ ɩɨɫɬɪɨɟɧɢɹ ɢ ɪɚɫɱɟɬɚ ɋȺɊ, ɫɱɢɬɚ-
ɟɦ, ɱɬɨ ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɨɛɴɟɤɬɚ ɩɨ ɪɚɫɯɨ-
ɞɚɦ ɜɨɞɵ ɢ ɩɚɪɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵ ɩɨ ɡɧɚɤɭ, ɚ ɪɚɜ-
ɧɵ ɩɨ ɜɟɥɢɱɢɧɟ, ɬ.ɟ. 
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