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Ɋɚɫɫɦɨɬɪɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɨɪɝɚɧɢɡɚцɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ пɪɨцɟɫɫɚ ɞɥɹ ɤɥɚɫɫɚ 
ɧɚɬɭɪɧɵɯ ɢɦɢɬɚɬɨɪɨɜ, ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɧɚ ɚɧɚɥɨɝɨ-цɢɮɪɨɜɨɦ (ɝɢɛɪɢɞɧɨɦ) 

ɜɵɱɢɫɥɢɬɟɥɟ. ɉɨɤɚɡɚɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɜ ɝɢɛɪɢɞɧɵɯ ɧɚɬɭɪɧɵɯ 
ɢɦɢɬɚɬɨɪɚɯ ɚɧɚɥɨɝɨɜɨɝɨ пɪɨцɟɫɫɨɪɚ ɜ ɤɚɱɟɫɬɜɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ, ɱɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɜɵɫɨɤɢɦ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ ɜɫɥɟɞɫɬɜɢɟ ɪɚɫпɚɪɚɥɥɟɥɢɜɚɧɢɹ ɢ 
ɧɟɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ ɜ ɯɨɞɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ. ɉɪɟɞɥɨɠɟɧ пɨɞɯɨɞ 
ɤ ɤɨɧɬɪɨɥɸ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ пɪɨцɟɫɫɚ пɪɢ ɧɚɬɭɪɧɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 
ɦɟɬɨɞɚɯ ɢɞɟɧɬɢɮɢɤɚцɢɢ, ɢ пɨɥɭɱɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɜɵɪɚɠɟɧɢɹ ɨцɟɧɤɢ 
ɮɭɧɤцɢɨɧɢɪɨɜɚɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨ-ɭпɪɚɜɥɹɸɳɢɯ ɫɢɫɬɟɦ ɝɢɛɪɢɞɧɵɯ ɧɚɬɭɪɧɵɯ 
ɢɦɢɬɚɬɨɪɨɜ. 

Ʉлючевые словɚ: ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ пɪɨцɟɫɫ, ɧɚɬɭɪɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨ-

ɦɨɞɟɥɢɪɭɸɳɢɟ ɫɢɫɬɟɦɵ, ɚɧɚɥɨɝɨɜɵɣ пɪɨцɟɫɫɨɪ, цɢɮɪɨɜɨɣ пɪɨцɟɫɫɨɪ, ɨпɟɪɚɬɢɜɧɵɣ 
ɤɨɧɬɪɨɥɶ, ɨцɟɧɤɚ ɮɭɧɤцɢɨɧɢɪɨɜɚɧɢɹ, ɦɟɬɨɞɵ ɢɞɟɧɬɢɮɢɤɚцɢɢ. 

ȼвеɞеɧие 

 ȼ пɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ ɬɟɨɪɢɢ ɢ пɪɚɤɬɢɤɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɡɜɢɜɚɟɬɫɹ ɧɨɜɨɟ 

ɧɚпɪɚɜɥɟɧɢɟ пɨ ɫɨɡɞɚɧɢɸ ɫɪɟɞɫɬɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɛɚɡɢɪɭɸɳɟɟɫɹ ɧɚ ɫɨɱɟɬɚɧɢɢ 
ɤɨɧцɟпцɢɣ ɮɢɡɢɱɟɫɤɨɝɨ ɢ ɤɜɚɡɢɚɧɚɥɨɝɨɜɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɉɫɧɨɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ 
ɬɚɤɨɝɨ ɪɨɞɚ ɫɪɟɞɫɬɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɧɚɡɵɜɚɟɦɵɯ ɧɚɬɭɪɧɵɦɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨ-

ɦɨɞɟɥɢɪɭɸɳɢɦɢ ɫɢɫɬɟɦɚɦɢ (ɇȼɆɋ), ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɜ ɢɯ ɫɨɫɬɚɜɟ ɪɟɚɥɶɧɨɝɨ 
ɦɨɞɟɥɢɪɭɸɳɟɝɨ ɨɛɴɟɤɬɚ (ɛɚɡɨɜɨɝɨ), ɫɯɨɞɧɨɝɨ пɨ ɮɢɡɢɱɟɫɤɨɦɭ ɯɚɪɚɤɬɟɪɭ ɫ 
ɦɨɞɟɥɢɪɭɟɦɵɦ ɨɛɴɟɤɬɨɦ, ɢ ɫɢɫɬɟɦɵ ɭпɪɚɜɥɟɧɢɹ (ɍɋ ɢɥɢ, ɜ ɛɨɥɟɟ ɨɛɳɟɦ ɫɥɭɱɚɟ, 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɭпɪɚɜɥɹɸɳɟɣ ɫɢɫɬɟɦɵ ― ȼɍɋ), пɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɜɵɪɨɛɨɬɤɢ 
(ɜɵɱɢɫɥɟɧɢɹ) ɬɚɤɢɯ ɭпɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɛɚɡɨɜɨɝɨ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɟ 
ɨɛɟɫпɟɱɢɜɚɸɬ ɟɝɨ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɶ ɦɨɞɟɥɢɪɭɟɦɨɦɭ ɨɛɴɟɤɬɭ. ȼɨɡɦɨɠɧɨɫɬɢ пɨɞɨɛɧɨɝɨ 
ɪɨɞɚ ɫɪɟɞɫɬɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ пɨɥɧɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ пɪɢɦɟɪɚɦɢ ɇȼɆɋ 
пɨɞɜɢɠɧɵɯ ɨɛɴɟɤɬɨɜ (ɜ ɱɚɫɬɧɨɫɬɢ, ɧɚɬɭɪɧɵɯ ɢɦɢɬɚɬɨɪɨɜ), ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɵɯ ɦɨɠɧɨ 
пɪɢɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ: 

 ɥɟɬɚɸɳɢɟ ɫɚɦɨɥɟɬɧɵɟ ɢɦɢɬɚɬɨɪɵ, ɜ ɤɨɬɨɪɵɯ ɨɛɟɫпɟɱɢɜɚɟɬɫɹ ɫɨɜпɚɞɟɧɢɟ 
пɨɜɟɞɟɧɢɹ ɛɚɡɨɜɨɝɨ ɢ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɫɚɦɨɥɟɬɨɜ ɜ ɪɟɚɥɶɧɵɯ пɨɥɟɬɧɵɯ ɭɫɥɨɜɢɹɯ, ɱɬɨ 
пɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɤɚɤ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ (ɧɚпɪɢɦɟɪ, ɨɬɪɚɛɨɬɤɚ 
ɫɢɫɬɟɦ ɭпɪɚɜɥɟɧɢɹ пɪɨɟɤɬɢɪɭɟɦɵɯ ɢɥɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɫɚɦɨɥɟɬɨɜ), ɬɚɤ ɢ ɬɪɟɧɢɪɨɜɤɢ 
ɢ ɨɛɭɱɟɧɢɹ ɥɟɬɧɨɝɨ ɫɨɫɬɚɜɚ; 

 ɞɢɧɚɦɢɱɟɫɤɢ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɢɦɢɬɚɬɨɪɵ ɧɚɞɜɨɞɧɵɯ ɢ пɨɞɜɨɞɧɵɯ ɫɭɞɨɜ, ɚ 
ɬɚɤɠɟ ɫɭɯɨпɭɬɧɵɯ пɟɪɟɞɜɢɠɧɵɯ ɫɪɟɞɫɬɜ (ɧɚпɪɢɦɟɪ, ɚɜɬɨɦɨɛɢɥɟɣ), ɫɨɡɞɚɧɢɟ ɤɨɬɨɪɵɯ 
пɨɡɜɨɥɹɟɬ ɜ ɭɫɥɨɜɢɹɯ, ɛɥɢɡɤɢɯ ɤ ɪɟɚɥɶɧɵɦ, ɨɪɝɚɧɢɡɨɜɚɬɶ пɨɥɢɝɨɧɧɨɟ ɨɛɭɱɟɧɢɟ ɢ 
ɬɪɟɧɢɪɨɜɤɭ ɷɤɢпɚɠɟɣ пɨ ɭпɪɚɜɥɟɧɢɸ ɜ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɫɢɬɭɚцɢɹɯ (ɦɚɧɟɜɪɵ ɜ пɨɪɬɚɯ ɢ 
ɧɚ ɬɪɚɫɫɚɯ ɫɭɞɨɯɨɞɫɬɜɚ, ɞɜɢɠɟɧɢɟ ɜ ɬɭɦɚɧɟ ɢ ɞɪ.); 



Ʌ.Ʌ. ɉɪɨɤɨɮɶɟɜɚ, ɋ.ɉ. ɋɚɜɢɱ, Ⱥ.ɇ. ɉɨɪпɭɥɢɬ 

 284 

 ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɤɨɦпɥɟɤɫɵ ɜɵɫɨɤɨɬɨɱɧɵɯ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
ɥɨɤɚцɢɢ, пɪɢ ɫɨɡɞɚɧɢɢ ɤɨɬɨɪɵɯ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ 
ɭпɪɚɜɥɟɧɢɹ ɢ ɡɚɤɨɧɨɜ ɨпɪɟɞɟɥɟɧɢɹ ɭпɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɨɛɟɫпɟɱɢɜɚɸɳɢɯ 
ɡɚɞɚɧɧɨɟ ɤɚɱɟɫɬɜɨ пɪɨцɟɫɫɨɜ ɧɚɜɟɞɟɧɢɹ (ɫɥɟɠɟɧɢɹ).  

ȼɵɫɨɤɢɟ ɬɨɱɧɨɫɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ пɪɢɜɨɞɹɬ ɤ ɬɨɦɭ, ɱɬɨ ɨɬɪɚɛɨɬɤɚ ɡɚɤɨɧɨɜ 
ɭпɪɚɜɥɟɧɢɹ, ɧɚпɪɢɦɟɪ, пɪɨцɟɫɫɚɦɢ ɥɨɤɚцɢɢ ɜɨɡɦɨɠɧɚ ɥɢɲɶ пɭɬɟɦ ɫɨɡɞɚɧɢɹ ɧɚ ɛɚɡɟ 
ɗȼɆ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɟɣ ɫɨɛɫɬɜɟɧɧɨ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɨɛɴɟɤɬ, 

ɱɬɨ ɨɛɟɫпɟɱɢɜɚɟɬ пɨɥɧɵɣ ɭɱɟɬ ɢ ɚɧɚɥɢɡ ɡɧɚɱɢɦɨɫɬɢ ɜɫɟɯ ɮɚɤɬɨɪɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ 
ɜɥɢɹɧɢɟ ɧɚ ɬɨɱɧɨɫɬɶ ɧɚɜɟɞɟɧɢɹ. ɉɨɞɨɛɧɨɝɨ ɪɨɞɚ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
пɪɟɞɧɚɡɧɚɱɟɧɵ, ɜ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ пɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ пɨ ɨцɟɧɤɟ пɪɚɜɢɥɶɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ, ɤɚɱɟɫɬɜɚ пɪɨцɟɫɫɨɜ ɥɨɤɚцɢɢ ɢ пɚɪɚɦɟɬɪɨɜ ɡɚɤɨɧɨɜ 
ɭпɪɚɜɥɟɧɢɹ.  

ɉɪɚɤɬɢɱɟɫɤɚɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ ɇȼɆɋ (ɜ ɬɨɦ ɱɢɫɥɟ ɇȼɆɋ пɨɞɜɢɠɧɵɯ 
ɨɛɴɟɤɬɨɜ) ɡɚɤɥɸɱɚɟɬɫɹ ɜ пɨɥɭɱɟɧɢɢ ɢɧɫɬɪɭɦɟɧɬɚ, пɨɡɜɨɥɹɸɳɟɝɨ ɤɚɤ ɫɭɳɟɫɬɜɟɧɧɨ 
пɨɜɵɫɢɬɶ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ, ɬɚɤ ɢ ɛɨɥɟɟ 
ɤɚɱɟɫɬɜɟɧɧɨ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ пɪɨцɟɫɫɵ ɨɛɭɱɟɧɢɹ, ɬɪɟɧɢɪɨɜɤɢ ɢ пɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɨɬɛɨɪɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ пɟɪɫɨɧɚɥɚ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜ пɪɨцɟɫɫɟ ɧɚɬɭɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɨɛɟɫпɟɱɢɬɶ 
ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɜɵɱɢɫɥɟɧɧɵɯ ɭпɪɚɜɥɟɧɢɣ ɦɨɞɟɥɢɪɭɸɳɟɝɨ (ɛɚɡɨɜɨɝɨ) ɨɛɴɟɤɬɚ ɞɢɧɚɦɢɤɟ 
ɪɟɚɥɶɧɨɝɨ (ɦɨɞɟɥɢɪɭɟɦɨɝɨ) ɨɛɴɟɤɬɚ. 

Целɶ ɪɚɛоɬы 

 ɉɨɥɭɱɟɧɢɟ ɚɞɟɤɜɚɬɧɵɯ ɨцɟɧɨɤ ɮɭɧɤцɢɨɧɢɪɨɜɚɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨ-ɭпɪɚɜɥɹɸɳɟɣ 
ɫɢɫɬɟɦɵ ɧɚɬɭɪɧɵɯ ɢɦɢɬɚɬɨɪɨɜ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɨɝɨ-цɢɮɪɨɜɨɝɨ 
ɜɵɱɢɫɥɢɬɟɥɹ.  

Ɉсɧовɧɚɹ чɚсɬɶ 

 ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ пɨɫɬɪɨɟɧɢɟ ȼɍɋ ɇȼɆɋ ɜɨɡɦɨɠɧɨ ɫ пɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ 
ɫɪɟɞɫɬɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. ɉɪɢ ɷɬɨɦ ɪɚɡɥɢɱɧɵ ɢ ɫɬɪɚɬɟɝɢɢ ɨɪɝɚɧɢɡɚцɢɢ 
ɤɨɧɬɪɨɥɹ ɜɵɱɢɫɥɟɧɢɣ. 

Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ пɪɟɞɫɬɚɜɥɹɟɬ ɢɫпɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɚɧɚɥɨɝɨɜɵɣ пɪɨцɟɫɫɨɪ (ɫɭɬɶ ― ɚɧɚɥɨɝɨɜɚɹ 

ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ ― ȺȼɆ), ɨɛɟɫпɟɱɢɜɚɸɳɢɣ ɜɵɫɨɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ 
ɜɫɥɟɞɫɬɜɢɟ ɧɟɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ пɪɨцɟɫɫɚ ɜ ɯɨɞɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ        

[1, 2]. Ɉɞɧɚɤɨ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱɟɬɚ пɪɨɢɡɜɨɞɧɵɯ ɜɵɫɨɤɢɯ пɨɪɹɞɤɨɜ Д3], пɪɢɜɨɞɢɬ ɤ 
ɬɨɦɭ, ɱɬɨ ɢɫпɨɥɧɟɧɢɟ ȼɍɋ ɇȼɆɋ ɫɥɨɠɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɜ ɚɧɚɥɨɝɨɜɨɦ ɜɢɞɟ 
пɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, пɨɫɬɪɨɟɧɢɟ ȼɍɋ ɧɚ ɛɚɡɟ ɚɧɚɥɨɝɨ-цɢɮɪɨɜɵɯ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɤɨɦпɥɟɤɫɨɜ ɢɥɢ ɫ ɜɤɥɸɱɟɧɢɟɦ ɜ ɢɯ ɫɨɫɬɚɜ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ 
ɚɧɚɥɨɝɨɜɵɯ пɨɞпɪɨɝɪɚɦɦ Д4 ― 8], ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ пɟɪɫпɟɤɬɢɜɧɵɦ. ɍɤɚɠɟɦ ɬɚɤɠɟ 
ɧɚ ɜɚɪɢɚɧɬ ɇȼɆɋ, ɛɚɡɨɜɵɣ ɨɛɴɟɤɬ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɢɬ ɚɧɚɥɨɝɨɜɵɣ ɜɵɱɢɫɥɢɬɟɥɶ. 
ɋɤɚɡɚɧɧɨɟ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɜɚɠɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɜɵɱɢɫɥɟɧɢɣ, ɜɵпɨɥɧɹɟɦɵɯ ɚɧɚɥɨɝɨɜɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ. 

Ʉɚɤ ɭɤɚɡɵɜɚɟɬɫɹ ɜ Д9], ɡɚɞɚɱɚ ɨпɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɚɧɚɥɨɝɨɜɨɝɨ пɪɨцɟɫɫɨɪɚ 
ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɵɯ пɪɨɛɥɟɦ ɚɧɚɥɨɝɨɜɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. ɉɨпɵɬɤɚ 
ɪɟɲɢɬɶ ɭɤɚɡɚɧɧɭɸ пɪɨɛɥɟɦɭ ɫ ɢɫпɨɥɶɡɨɜɚɧɢɟɦ ɚɧɚɥɨɝɨɜɨɣ ɬɟɯɧɢɤɢ пɪɢɜɨɞɢɬ ɤ 
ɦɟɬɨɞɚɦ ɤɨɧɬɪɨɥɹ, ɤɨɬɨɪɵɟ, ɜ ɨɫɧɨɜɧɨɦ, ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɤɨɧɬɪɨɥɶ ɢɫпɪɚɜɧɨɫɬɢ 
ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɭɡɥɨɜ ȺȼɆ Д9, 10]. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɡɚ ɧɟɢɫпɪɚɜɧɨɫɬɟɣ 
ȺȼɆ ɧɚɯɨɞɢɬ пɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞ ɢɡɛɵтɨɱɧɵɯ ɩеɪеɦеɧɧɵɯ [11] ɤɨɬɨɪɵɣ ɧɟ ɜɫɟɝɞɚ 
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ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ пɪɢ ɤɨɧɬɪɨɥɟ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ, ɨпɢɫɵɜɚɸɳɢɯ ɞɢɧɚɦɢɤɭ 
ɭпɪɚɜɥɹɟɦɵɯ ɧɟɥɢɧɟɣɧɵɯ ɨɛɴɟɤɬɨɜ. 

ȼ ɝɢɛɪɢɞɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ (Ƚȼɋ) ɜɨɡɦɨɠɧɨ ɢɫпɨɥɶɡɨɜɚɧɢɟ 
цɢɮɪɨɜɨɝɨ пɪɨцɟɫɫɨɪɚ (ɬ.ɟ. цɢɮɪɨɜɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ ― ɐȼɆ) ɞɥɹ ɤɨɧɬɪɨɥɹ 
ȺȼɆ. ɉɪɢ ɷɬɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ пɨɫɬɪɨɟɧɢɟ ɤɨɧɬɪɨɥɶɧɵɯ ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɬɟɫɬɨɜ 
ȺȼɆ ɫ пɨɦɨɳɶɸ ɐȼɆ Д12, 13], ɬɚɤ ɢ ɤɨɧɬɪɨɥɶ ɜ пɪɨцɟɫɫɟ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ 
ɞɢɧɚɦɢɤɢ Д14, 15]. 

ȼ Д16] ɢɡɥɚɝɚɟɬɫɹ ɦɟɬɨɞ ɞɢɚɝɧɨɫɬɢɤɢ ɧɟɢɫпɪɚɜɧɨɫɬɟɣ ɚɧɚɥɨɝɨɜɵɯ ɦɨɞɟɥɟɣ, 
ɨпɢɫɵɜɚɟɦɵɯ ɫɢɫɬɟɦɨɣ ɥɢɧɟɣɧɵɯ ɈȾɍ ɫ пɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢцɢɟɧɬɚɦɢ. Ɇɟɬɨɞ 
ɨɫɧɨɜɚɧ ɧɚ ɪɟɲɟɧɢɢ ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ ɢ ɫɜɨɞɢɬɫɹ ɤ ɨпɪɟɞɟɥɟɧɢɸ ɦɚɬɪɢцɵ пɪɚɜɨɣ ɱɚɫɬɢ 
ɪɟɲɚɟɦɨɣ ɫɢɫɬɟɦɵ пɨ пɨɥɭɱɟɧɧɨɦɭ ɪɟɲɟɧɢɸ. Ⱦɢɚɝɧɨɫɬɢɤɚ ɧɟɢɫпɪɚɜɧɨɫɬɟɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɪɚɜɧɟɧɢɟɦ ɢɞɟɧɬɢɮɢцɢɪɨɜɚɧɧɨɣ ɦɚɬɪɢцɵ ɪɟɲɚɟɦɨɣ ɫɢɫɬɟɦɵ (ɞɥɹ 
ɦɨɞɟɥɢɪɭɸɳɟɝɨ ɨɛɴɟɤɬɚ) ɫ ɡɚɞɚɧɧɨɣ ɦɚɬɪɢцɟɣ (ɞɥɹ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ). ȼɫɟ ɨпɟɪɚцɢɢ 
пɨ ɞɢɚɝɧɨɫɬɢɤɟ ɧɟɢɫпɪɚɜɧɨɫɬɟɣ ɜɵпɨɥɧɹɸɬɫɹ ɧɚ ɐȼɆ. Ⱦɚɧɧɚɹ пɪɨцɟɞɭɪɚ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɫɧɨɜɚɧɚ ɧɚ ɚппɪɨɤɫɢɦɚцɢɢ пɟɪɟɯɨɞɧɨɝɨ пɪɨцɟɫɫɚ ɥɢɧɟɣɧɨɣ ɤɨɦɛɢɧɚцɢɟɣ 
ɷɤɫпɨɧɟɧцɢɚɥɶɧɵɯ ɮɭɧɤцɢɣ. ɉɪɢ ɞɢɚɝɧɨɫɬɢɤɟ ɦɨɞɟɥɟɣ ɧɟɥɢɧɟɣɧɵɯ ɨɛɴɟɤɬɨɜ 
пɪɢɦɟɧɟɧɢɟ ɨпɢɫɚɧɧɨɝɨ пɨɞɯɨɞɚ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ. 

Ʉɨɧɬɪɨɥɶ ɚɧɚɥɨɝɨɜɨɣ ɦɨɞɟɥɢ ɫɪɚɜɧɟɧɢɟɦ ɚɧɚɥɨɝɨɜɨɝɨ ɪɟɲɟɧɢɹ ɫ ɪɟɲɟɧɢɟɦ, 
пɨɥɭɱɟɧɧɵɦ ɧɚ ɐȼɆ, ɞɨɫɬɚɬɨɱɧɨ ɪɚɫпɪɨɫɬɪɚɧɟɧ, ɨɞɧɚɤɨ ɨɛɥɚɞɚɟɬ ɬɚɤɢɦɢ 
ɧɟɞɨɫɬɚɬɤɚɦɢ, ɤɚɤ ɧɟɨɛɯɨɞɢɦɨɫɬɶ пɪɟɨɞɨɥɟɧɢɹ ɬɪɭɞɧɨɫɬɟɣ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ 
ɢɫɯɨɞɧɨɣ ɡɚɞɚɱɢ ɜ пɨɥɧɨɣ пɨɫɬɚɧɨɜɤɟ ɧɚ ɐȼɆ, ɫɭɳɟɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɦɚɲɢɧɧɨɝɨ 
ɜɪɟɦɟɧɢ, ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɢɹ пɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɲɢɛɨɤ. 

Ʉɨɧɬɪɨɥɶ, ɟɫɥɢ ɨɧ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ пɭɬɟɦ пɪɹɦɨɝɨ ɢɡɦɟɪɟɧɢɹ, ɜɫɟɝɞɚ пɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɧɟɤɨɬɨɪɭɸ ɨɛɪɚɬɧɭɸ ɡɚɞɚɱɭ, ɜ ɱɚɫɬɧɨɫɬɢ, ɡɚɞɚɱɭ ɨɰеɧɤɢ ɩɚɪɚɦетɪɨɜ ɨɛɴɟɤɬɚ пɨ 
ɟɝɨ ɜɵɯɨɞɧɵɦ ɢ ɜɯɨɞɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ пɪɢɜɥɟɱɶ 
ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɢɞɟɧɬɢɮɢɤɚцɢɢ Д17], ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɡɧɚɱɢɬɟɥɶɧɵɦɢ 
ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɤɨɧɬɪɨɥɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ Д18], ɜ ɬɨɦ ɱɢɫɥɟ ɢ 
ɚɧɚɥɨɝɨɜɵɯ ɦɨɞɟɥɟɣ. 

ȼ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɦ ɜɢɞɟ, ɤɨɧɬɪɨɥɶ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ ɩɚɪɚɦетɪɢɱеɫɤɨɣ 
ɢɞеɧтɢɮɢɤɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɨ ɧɚɛɥɸɞɚɟɦɵɦ пɟɪɟɦɟɧɧɵɦ 
ɨɛɴɟɤɬɚ ɨцɟɧɢɜɚɸɬɫɹ пɚɪɚɦɟɬɪɵ ɟɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. И ɭɠɟ пɨ ɪɟɡɭɥɶɬɚɬɭ 
ɫɪɚɜɧɟɧɢɹ пɨɥɭɱɟɧɧɵɯ ɨцɟɧɨɤ пɚɪɚɦɟɬɪɨɜ ɫ ɡɚɞɚɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ пɪɢɧɢɦɚɟɬɫɹ 
ɪɟɲɟɧɢɟ ɨ ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɤɬɚ. 

ɉɪɢɦɟɧɢɦ ɞɚɧɧɵɣ пɨɞɯɨɞ ɤ ɨцɟɧɢɜɚɧɢɸ ɮɭɧɤцɢɨɧɢɪɨɜɚɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨ-

ɭпɪɚɜɥɹɸɳɟɣ ɫɢɫɬɟɦɵ ɧɚɬɭɪɧɵɯ ɢɦɢɬɚɬɨɪɨɜ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɨɝɨ-

цɢɮɪɨɜɨɝɨ ɜɵɱɢɫɥɢɬɟɥɹ. ɉɪɟɞпɨɥɨɠɢɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɬɨɣ ɠɟ 
ɫɬɪɭɤɬɭɪɵ, ɱɬɨ ɢ ɦɨɞɟɥɢɪɭɟɦɚɹ, ɧɨ ɫ ɞɪɭɝɢɦɢ (ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ пɟɪɟɦɟɧɧɵɦɢ) 
пɚɪɚɦɟɬɪɚɦɢ T
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ɝɞɟ  Δвyz u   ― ɜɟɤɬɨɪ, ɨпɢɫɵɜɚɸɳɢɣ ɤɨɧɬɪɨɥɢɪɭɟɦɵɣ ɨɛɴɟɤɬ, ɢ пɚɪɚɦɟɬɪɵ 
ɤɨɬɨɪɨɝɨ (пɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɲɢɛɨɤ ɜ ɪɟɚɥɢɡɚцɢɢ ɭɪɚɜɧɟɧɢɣ ɞɢɧɚɦɢɤɢ) ɫɨɜпɚɞɚɸɬ ɫ 
пɚɪɚɦɟɬɪɚɦɢ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ. ɉɭɬɟɦ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɪɚɫɱɟɬɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɜɟɥɢɱɢɧ ɮɨɪɦɢɪɭɟɬɫɹ ɢɧɮɨɪɦɚцɢɹ ɨ ɜɯɨɞɧɵɯ *

u  ɢ ɜɵɯɨɞɧɵɯ z  ɫɢɝɧɚɥɚɯ ɨɛɴɟɤɬɚ 
ɤɨɧɬɪɨɥɹ. ɇɚɛɥɸɞɚɟɦɵɣ ɜɟɤɬɨɪ z  ɹɜɥɹɟɬɫɹ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɢɡɜɟɫɬɧɨɣ ɮɭɧɤцɢɟɣ 
ɜɟɤɬɨɪɨɜ ɫɨɫɬɨɹɧɢɹ z  ɢ ɭпɪɚɜɥɟɧɢɣ *

u . ȿɫɥɢ пɟɪɟɦɟɧɧɵɟ ɧɟпɨɫɪɟɞɫɬɜɟɧɧɨ 
ɢɡɦɟɪɹɸɬɫɹ, ɬɨ   vEuuv,Ez

*

z  , ɝɞɟ E  ― ɟɞɢɧɢɱɧɚɹ ɦɚɬɪɢцɚ, v - ɚɞɞɢɬɢɜɧɵɣ 
ɲɭɦ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ. ɒɭɦɵ ɢɡɦɟɪɟɧɢɹ ɡɚɜɢɫɹɬ ɨɬ ɬɨɱɧɨɫɬɢ «ɫɱɢɬɵɜɚɧɢɹ» 

ɚɧɚɥɨɝɨɜɨɣ ɢɧɮɨɪɦɚцɢɢ ɢɥɢ пɟɪɟɦɟɧɧɵɯ ɜ цɢɮɪɨɜɨɣ ɮɨɪɦɟ. ȼ ɚɧɚɥɨɝɨɜɵɯ ɦɨɞɟɥɹɯ ɤ 
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ɲɭɦɚɦ ɢɡɦɟɪɟɧɢɹ ɞɨɛɚɜɥɹɸɬɫɹ ɜɧɭɬɪɟɧɧɢɟ ɲɭɦɵ ɫɚɦɨɣ ɦɨɞɟɥɢ. ȼ ɫɢɫɬɟɦɟ ɢɡɦɟɪɟɧɢɹ 
ɦɨɠɟɬ пɪɨɢɡɜɨɞɢɬɶɫɹ ɨɬɞɟɥɟɧɢɟ ɫɢɝɧɚɥɚ ɨɬ ɲɭɦɨɜ, ɬ.ɟ. ɪɟɲɚɬɶɫɹ ɡɚɞɚɱɚ ɮɢɥɶɬɪɚцɢɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ пɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨпɪɟɞɟɥɟɧɢɹ пɚɪɚɦɟɬɪɨɜ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ (1), ɬ.ɟ. ɞɥɹ пɪɨɜɟɞɟɧɢɹ пɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚцɢɢ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ, пɨɥɭɱɟɧɧɵɦ ɫ пɨɦɨɳɶɸ ɢɞɟɧɬɢɮɢɤɚцɢɢ, ɨпɪɟɞɟɥɹɟɬɫɹ пɨ ɤɚɤɨɦɭ-ɥɢɛɨ 
ɤɪɢɬɟɪɢɸ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ ɤɨɧɬɪɨɥɹ. Ⱦɥɹ ɚɧɚɥɨɝɨɜɵɯ ɦɨɞɟɥɟɣ пɪɢ ɨɛɧɚɪɭɠɟɧɢɢ 
ɨɲɢɛɤɢ ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ ɨпɪɟɞɟɥɟɧɢɹ пɪɢɱɢɧɵ, ɜɵɡɜɚɜɲɟɣ ɨɲɢɛɤɭ, ɬ.ɟ. ɡɚɞɚɱɚ 
ɞɢɚɝɧɨɫɬɢɤɢ. 

Иɫпɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɚɧɚɥɨɝɨɜɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɪɟɚɥɢɡɚцɢɢ 
ɤɨɧɬɪɨɥɹ ɧɚ ɨɫɧɨɜɟ ɢɞɟɧɬɢɮɢɤɚцɢɢ пɪɢɜɨɞɢɬ ɤ ɛɨɥɶɲɨɣ ɢɡɛɵɬɨɱɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ 
ɬɨɱɧɨɫɬɶ ɨцɟɧɨɤ пɚɪɚɦɟɬɪɨɜ пɪɢ ɷɬɨɦ ɧɟɜɵɫɨɤɚɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ, 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚ пɪɢɦɟɧɟɧɢɟ ɐȼɆ, ɜ ɱɚɫɬɧɨɫɬɢ, цɟɥɟɫɨɨɛɪɚɡɧɵ пɪɢ ɤɨɧɬɪɨɥɟ 
ɚɧɚɥɨɝɨɜɵɯ ɦɨɞɟɥɟɣ ɜ ɚɧɚɥɨɝɨ-цɢɮɪɨɜɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɤɨɦпɥɟɤɫɚɯ (ȺɐȼɄ). ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ пɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɐȼɆ пɨɞɤɥɸɱɚɟɬɫɹ ɤ пɪɨɜɟɪɤɟ ɚɧɚɥɨɝɨɜɨɣ ɦɨɞɟɥɢ ɛɟɡ 
ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɟɟ ɪɚɛɨɬɭ. 

ɉɭɫɬɶ ɨɛɴɟɤɬ ɤɨɧɬɪɨɥɹ ɨпɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ 

00 )()( yty,tq,u,z,fψ  .      (2) 

ɚ ɦɨɞɟɥɶ, ɢɫпɨɥɶɡɭɟɦɚɹ пɪɢ ɢɞɟɧɬɢɮɢɤɚцɢɢ, ɢɦɟɟɬ ɜɢɞ 
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   ― ɜɟɤɬɨɪ ɨцɟɧɨɤ пɚɪɚɦɟɬɪɨɜ. 
Ɉɛɵɱɧɨ ɨцɟɧɤɢ пɚɪɚɦɟɬɪɨɜ q
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ȼɵɪɚɠɟɧɢɟ (5) пɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɧɟɥɢɧɟɣɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɨ q


 

ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɪɟɲɟɧɢɟɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɢɫɤɨɦɚɹ ɨцɟɧɤɚ ɜɟɤɬɨɪɚ 
пɚɪɚɦɟɬɪɨɜ q . 

Ɉпɪɟɞɟɥɟɧɢɟ ɨцɟɧɨɤ пɚɪɚɦɟɬɪɨɜ m,i,qi 1
 ɢɡ ɭɫɥɨɜɢɹ ɛɥɢɡɨɫɬɢ ɜɵɯɨɞɨɜ ɨɛɴɟɤɬɚ 

ɢ ɦɨɞɟɥɢ, ɡɚɞɚɧɧɨɣ ɜ ɜɢɞɟ ɞɢɮɮɟɪɟɧцɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, пɪɢɜɨɞɢɬ ɤ ɧɟɥɢɧɟɣɧɵɦ 
пɪɨцɟɞɭɪɚɦ ɨцɟɧɢɜɚɧɢɹ ɞɚɠɟ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɦɨɞɟɥɶ ɨɛɴɟɤɬɚ ɥɢɧɟɣɧɚ пɨ 
пɚɪɚɦɟɬɪɚɦ (ɢɡ-ɡɚ ɧɟɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɪɟɲɟɧɢɹ ɨɬ пɚɪɚɦɟɬɪɨɜ). 

ȼывоɞы 

 ɉɨɥɭɱɟɧɵ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɨпɪɟɞɟɥɟɧɢɹ ɨцɟɧɨɤ ɮɭɧɤцɢɨɧɢɪɨɜɚɧɢɹ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨ-ɭпɪɚɜɥɹɸɳɟɣ ɫɢɫɬɟɦɵ ɧɚɬɭɪɧɵɯ ɢɦɢɬɚɬɨɪɨɜ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɧɚ ɨɫɧɨɜɟ 
ɚɧɚɥɨɝɨ-цɢɮɪɨɜɨɝɨ ɜɵɱɢɫɥɢɬɟɥɹ. ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ пɪɨцɟɞɭɪɚ ɨпɪɟɞɟɥɟɧɢɹ ɨцɟɧɨɤ 
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ɨɫɧɨɜɚɧɚ ɧɚ ɦɟɬɨɞɚɯ пɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚцɢɢ ɢ ɧɟ ɬɪɟɛɭɟɬ пɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ 
ɜɟɤɬɨɪɨɜ ɫɨɫɬɨɹɧɢɣ ɧɚɬɭɪɧɨɣ ɦɨɞɟɥɢ (ɢɦɢɬɚɬɨɪɚ) ɪɟɚɥɶɧɨɝɨ (ɦɨɞɟɥɢɪɭɟɦɨɝɨ) ɨɛɴɟɤɬɚ.  

Ɉɞɧɚɤɨ, ɜ ɪɹɞɟ пɪɚɤɬɢɱɟɫɤɢɯ ɫɥɭɱɚɟɜ, ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɫɥɨɠɧɵɯ 
ɞɢɮɮɟɪɟɧцɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ пɨɥɭɱɢɬɶ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ (ɢɥɢ, ɞɚɠɟ, ɧɟɜɨɡɦɨɠɧɨ) ɢ ɞɥɹ 
ɨпɪɟɞɟɥɟɧɢɹ пɟɪɟɦɟɧɧɵɯ z  ɫɥɟɞɭɟɬ пɪɢɜɥɟɤɚɬɶ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɫɥɨɠɧɹɟɬ пɪɨцɟɞɭɪɭ ɢɞɟɧɬɢɮɢɤɚцɢɢ. 
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ɄɈɇɌɊɈɅɖ ɈȻɑИɋɅЮȼАɅɖɇИɏ ɉɊɈЦЕɋІȼ ɆЕɌɈȾАɆИ ІȾЕɇɌИФІɄАЦІȲ ɉɊИ 
ɇАɌɍɊɇɈɆɍ ɆɈȾЕɅЮȼАɇɇІ  

Ʌ. Ʌ. ɉɪɨɤɨɮɶєɜɚ, ɋ. ɉ. ɋɚɜіɱ, Ⱥ. ɇ. ɉɨɪпɭɥіɬ 

Ɉɞɟɫɫɤɢɣ ɧɚцɢɨɧɚɥɶɧɵɣ пɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
пɪɨɫп. ɒɟɜɱɟɧɤɨ 1, Ɉɞɟɫɫɚ 65044, ɍɤɪɚɢɧɚ; e-mail: 

Ɋɨɡɝɥɹɧɭɬɨ ɨɫɨɛɥɢɜɨɫɬі ɨɪɝɚɧіɡɚціʀ ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ пɪɨцɟɫɭ ɞɥɹ ɤɥɚɫɭ ɧɚɬɭɪɧɢɯ 
іɦіɬɚɬɨɪіɜ, ɪɟɚɥіɡɨɜɚɧɢɯ ɧɚ ɚɧɚɥɨɝɨ-цɢɮɪɨɜɨɦɭ (ɝіɛɪɢɞɧɨɦɭ) ɨɛɱɢɫɥɸɜɚɱі. ɉɨɤɚɡɚɧɨ 
ɟɮɟɤɬɢɜɧіɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɝіɛɪɢɞɧɢɯ ɧɚɬɭɪɧɢɯ іɦіɬɚɬɨɪɚɯ ɚɧɚɥɨɝɨɜɨɝɨ пɪɨцɟɫɨɪɭ 
ɜ ɹɤɨɫɬі ɞɢɧɚɦіɱɧɨʀ ɦɨɞɟɥі ɨɛ’єɤɬɚ, ɳɨ ɨɛɭɦɨɜɥɟɧɨ ɜɢɫɨɤɨɸ ɲɜɢɞɤɨɞієɸ ɜɧɚɫɥіɞɨɤ 
ɪɨɡпɚɪɚɥɟɥɸɜɚɧɧɹ ɬɚ ɧɟɚɥɝɨɪɢɬɦіɱɧɢɯ ɨɛɱɢɫɥɟɧɶ ɜ ɯɨɞі ɦɨɞɟɥɸɜɚɧɧɹ ɞɢɧɚɦіɤɢ. 
Ɂɚпɪɨпɨɧɨɜɚɧɨ піɞɯіɞ ɞɨ ɤɨɧɬɪɨɥɸ ɡɚ ɨɛɱɢɫɥɸɜɚɥɶɧɢɦ пɪɨцɟɫɨɦ пɪɢ ɧɚɬɭɪɧɨɦɭ 
ɦɨɞɟɥɸɜɚɧɧі, ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɦɟɬɨɞɚɯ іɞɟɧɬɢɮіɤɚціʀ ɬɚ ɨɬɪɢɦɚɧɨ ɤɨɧɫɬɪɭɤɬɢɜɧі ɜɢɪɚɡɢ 
ɨціɧɸɜɚɧɧɹ ɮɭɧɤціɨɧɭɜɚɧɧɹ ɨɛɱɢɫɥɸɜɚɥɶɧɨ-ɭпɪɚɜɥɹɸɱɢɯ ɫɢɫɬɟɦ ɝіɛɪɢɞɧɢɯ 
іɦіɬɚɬɨɪіɜ. 
Ʉлючові словɚ: ɨɛɱɢɫɥɸɜɚɥɶɧɢɣ пɪɨцɟɫ, ɧɚɬɭɪɧі ɨɛɱɢɫɥɸɜɚɥɶɧɨ-ɦɨɞɟɥɸɸɱі 
ɫɢɫɬɟɦɢ, ɚɧɚɥɨɝɨɜɢɣ пɪɨцɟɫɨɪ, цɢɮɪɨɜɢɣ пɪɨцɟɫɨɪ, ɨпɟɪɚɬɢɜɧɢɣ ɤɨɧɬɪɨɥɶ, ɨціɧɤɚ 
ɮɭɧɤціɨɧɭɜɚɧɧɹ, ɦɟɬɨɞɢ іɞɟɧɬɢɮіɤɚціʀ.  

 

 

 

 

CONTROL OF CALCULABLE PROCESSES BY METHODS OF AUTHENTICATION AT MODEL 

DESIGN   
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The features of organization of calculable process for the class of the model imitators 

realized on an analog-digital (hybrid) calculator are considered. Efficiency of the use in the 

hybrid model imitators of analog processor as the dynamic model of object is shown, that is 

conditioned by the high fast-acting because of parallel and unalgorithmic calculations 

during the design of dynamics. Offered approach to the control of calculable process at the 

model design, based on the methods of authentication and structural expressions of 

estimation of functioning of the sensor-based systems of hybrid model imitators are got. 

Keywords: calculable process, model calculable-designing systems, analog processor, 

digital processor, operative control, estimation of functioning, methods of authentication. 

 


