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УȾɄ 004.8ηγ 

ɇɟɣɪɨɫɟɬɟɜɵɟ ɦɨɞɟɥɢ ɦɧɨɝɨɚɝɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɨɫɬɚɬɨɱɧɵɯ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɨɜ 

Ɉ.ɂ. Ɏɟɞɹɟɜ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

fedyaev@donntu.org 

  

  

Ɏɟɞɹɟɜ Ɉ.ɂ. ɇɟɣɪɨɫɟɬɟɜɵɟ ɦɨɞɟɥɢ ɦɧɨɝɨɚɝɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɫɬɚɬɨɱɧɵɯ 
ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɨɜ.  ɇɚɭɱɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɧɟɣɪɨɫɟɬɟɜɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ 
ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɞɥɹ ɚɝɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɵɧɤɚ ɬɪɭɞɚ. Эɬɚ ɦɨɞɟɥɶ ɢɦɢɬɢɪɭɟɬ 
ɩɪɨɰɟɫɫ ɩɟɪɟɞɚɱɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵх ɧɚɜɵɤɨɜ ɢ ɡɧɚɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɥɢɱɧɨɫɬɧɵх 
хɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɭɞɟɧɬɨɜ. ɋɢɫɬɟɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɢɫɤɭɫɫɬɜɟɧɧɵх ɚɝɟɧɬɨɜ ɩɨɡɜɨɥɢɬ  
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɦɨɥɨɞɵх ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢх 
ɞɚɥɶɧɟɣɲɟɝɨ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɚ. 

 Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɨɞɟɥɶ ɨɛɭɱɟɧɢɹ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɧɚɧɢɹ, ɦɟɧɬɚɥɶɧɨɫɬɶ, ɫɬɭɞɟɧɬ, 
ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ 

ȼɜɟɞɟɧɢɟ 

 
 ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɭɧɢɜɟɪɫɢɬɟɬɫɤɚɹ ɫɢɫɬɟɦɚ 
ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ 
Д1,βЖ. Эɬɚ ɫɢɫɬɟɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɫɬɭɞɟɧɬɨɜ, 
ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɢ ɫɪɟɞɵ ɨɛɭɱɟɧɢɹ, 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɨɣ ɢɧɟɪɰɢɨɧɧɨɫɬɶю. С 
ɩɨɡɢɰɢɢ ɬɟɨɪɢɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ 
ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɨɬ ɜɧɟɫɟɧɢɹ ɜɨɡɦɭɳɟɧɢɹ 
(ɢɧɧɨɜɚɰɢɨɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɨɛɭɱɟɧɢɢ) ɞɨ 
ɩɨɥɭɱɟɧɢɹ ɨɬɤɥɢɤɚ (ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɯɚɪɚɤɬɟɪɢɡɭюɳɢɯ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɩɨɞɝɨɬɨɜɤɢ) ɢɡɦɟɪɹɟɬɫɹ 4-θ ɝɨɞɚɦɢ ɨɛɭɱɟɧɢɹ 
ɫɬɭɞɟɧɬɨɜ ɜ ɜɭɡɟ. ɉɨɷɬɨɦɭ ɩɪɢɦɟɧɢɬɶ ɦɟɬɨɞɵ ɤɚɤ 
ɧɚɬɭɪɧɨɝɨ, ɬɚɤ ɢ ɮɢɡɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ  ɞɥɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚ 
ɜɵɩɭɫɤɚюɳɟɣ ɤɚɮɟɞɪɟ ɭɱɟɛɧɨ-ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. Ȼɨɥɟɟ 
ɬɨɝɨ, ɟɫɥɢ ɭɱɟɫɬɶ, ɱɬɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ 
ɧɟɜɨɡɦɨɠɧɨ ɨɩɢɫɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɬɨɱɧɨ ɢɡ-ɡɚ 
ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ, ɦɧɨɝɨɩɚɪɚɦɟɬɪɢɱɧɨɫɬɢ, 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɫɬɢ ɢ ɫɥɨɠɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɷɥɟɦɟɧɬɨɜ ɫɬɪɭɤɬɭɪɵ, ɬɨ ɨɫɬɚёɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɣ 
ɫɩɨɫɨɛ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɞɥɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɚɤɨɝɨ ɨɛɴɟɤɬɚ – ɢɦɢɬɚɰɢɨɧɧɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ Дβ,γЖ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ 
ɨɛɴɟɤɬɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɢɬɶ ɧɟɣɪɨɫɟɬɟɜɭю 
ɦɟɬɨɞɨɥɨɝɢю ɤɚɤ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɫɪɟɞɫɬɜɨ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɮɭɧɤɰɢɢ, ɡɚɜɢɫɹɳɟɣ ɤɚɤ ɨɬ 
ɱɢɫɥɨɜɵɯ, ɬɚɤ ɢ ɨɬ ɤɚɱɟɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ Дβ,4Ж. 

ɐɟɥɶю ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 
ɧɟɣɪɨɫɟɬɟɜɨɣ ɦɨɞɟɥɢ, ɫɩɨɫɨɛɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨ 
ɨɩɢɫɚɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɥɭɱɚɟɦɵɯ ɫɬɭɞɟɧɬɨɦ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ ɨɬ ɮɚɤɬɨɪɨɜ, 
ɜɥɢɹюɳɢɯ ɧɚ ɩɨɥɧɨɬɭ ɷɬɢɯ ɡɧɚɧɢɣ. Ⱦɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ 
ɫɥɟɞɭюɳɢɟ ɡɚɞɚɱɢμ 

 ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ 
ɭɧɢɜɟɪɫɢɬɟɬɚ ɤɚɤ ɫɢɫɬɟɦɭ ɫ ɪɚɫɩɪɟɞɟɥёɧɧɵɦ 
ɢɧɬɟɥɥɟɤɬɨɦ; 

 ɨɩɪɟɞɟɥɢɬɶ ɜɧɟɲɧɢɟ ɢ ɜɧɭɬɪɟɧɧɢɟ 
ɮɚɤɬɨɪɵ, ɜɥɢɹюɳɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɭɫɜɚɢɜɚɧɢɹ 
ɡɧɚɧɢɣ ɢ ɧɚɜɵɤɨɜ; 

 ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɨɩɪɟɞɟɥɟɧɢɹ 
ɦɟɧɬɚɥɶɧɵɯ ɢ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɢ ɫɬɭɞɟɧɬɨɜ; 

 ɪɚɡɪɚɛɨɬɚɬɶ ɫɬɪɭɤɬɭɪɭ ɧɟɣɪɨɫɟɬɟɜɨɣ 
ɦɨɞɟɥɢ ɢ ɚɥɝɨɪɢɬɦ ɟё ɨɛɭɱɟɧɢɹ; 

 ɢɫɫɥɟɞɨɜɚɬɶ ɬɪɭɞɨёɦɤɨɫɬɶ ɧɚɫɬɪɨɣɤɢ 
ɦɨɞɟɥɢ ɢ ɚɞɟɤɜɚɬɧɨɫɬɶ ɟё ɩɪɨɰɟɫɫɭ ɨɛɭɱɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ 
ɤɚɤ ɨɛɴɟɤɬ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ȼɵɫɲɟɟ ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ, ɤɚɤ ɰɟɧɬɪ 
ɩɨɞɝɨɬɨɜɤɢ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ, 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɩɪɟɞɟɥёɧɧɭю ɫɢɫɬɟɦɭ, 
ɫɭɛɴɟɤɬɚɦɢ ɤɨɬɨɪɨɣ ɹɜɥɹюɬɫɹ ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɢ 
ɫɬɭɞɟɧɬɵ, ɜɡɚɢɦɨɞɟɣɫɬɜɭюɳɢɟ ɜ ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɣ 
ȼУɁɨɦ ɭɱɟɛɧɨɣ ɫɪɟɞɟ, ɨɫɧɚɳёɧɧɨɣ 
ɫɨɨɬɜɟɬɫɬɜɭюɳɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ Д1,η,θЖ. 
Ʉɚɱɟɫɬɜɨ ɩɨɞɝɨɬɨɜɤɢ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ ɨɬ 

ɫɥɟɞɭюɳɢɯ ɮɚɤɬɨɪɨɜ: 
 ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦɚ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ; 
 ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ ɚɛɢɬɭɪɢɟɧɬɨɜ ɢ 

ɫɢɫɬɟɦɵ ɢɯ ɨɬɛɨɪɚ; 
 ɫɪɟɞɵ ɨɛɭɱɟɧɢɹ (ɦɚɬɟɪɢɚɥɶɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ ȼУɁɚ); 
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 ɫɬɚɧɞɚɪɬɨɜ ɨɛɪɚɡɨɜɚɧɢɹ (ɭɱɟɛɧɵɟ ɩɥɚɧɵ 
ɢ ɬ. ɩ.); 

 ɫɢɫɬɟɦɵ ɩɨɜɵɲɟɧɢɹ ɤɜɚɥɢɮɢɤɚɰɢɢ 
ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ; 

 ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɢ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɨɦ. 

Сɢɫɬɟɦɚ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ 
ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɦɢɧɢɫɬɟɪɫɬɜɚ 
ɨɛɪɚɡɨɜɚɧɢɹ, ɭɧɢɜɟɪɫɢɬɟɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ (ɪɢɫ. 1).  

Ⱥɝɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɚ 
ɩɨɞɝɨɬɨɜɤɢ ɦɨɥɨɞɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɟɝɨ ɫɭɛɴɟɤɬɵ ɜɡɚɢɦɨɫɜɹɡɚɧɵ, ɨɛɪɚɡɭюɬ  
ɪɚɫɩɪɟɞɟɥёɧɧɭю, ɧɟɨɞɧɨɪɨɞɧɭю ɢ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɭю ɫɢɫɬɟɦɭ. ɉɨɷɬɨɦɭ ɪɚɡɪɚɛɨɬɤɚ 
ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɬɚɤɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ 
ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɚɧɚɥɢɡɚ ɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, 
ɦɨɠɟɬ ɛɵɬɶ ɭɫɩɟɲɧɨ ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ 
ɦɟɬɨɞɨɜ ɚɝɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ Д4,7,8Ж. 

 

Ɋɢɫɭɧɨɤ 1 - Сɯɟɦɚ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ 
ȼУɁɟ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣμ ( ) – ɩɟɪɟɞɚɱɚ ɡɧɚɧɢɣ 
ɢ ɭɦɟɧɢɣ;     ( ) – ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ; (

) – ɡɚɤɚɡ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɫɩɟɰɢɚɥɢɫɬɨɜ; (
) – ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɫɩɟɰɢɚɥɢɫɬɵ 

 

Ɉɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ 
ɫɬɭɞɟɧɬɨɜ ɤɚɤ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɩɟɪɟɞɚɱɚ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɧɚɧɢɣ ɢ ɜɵɪɚɛɨɬɤɚ ɭɦɟɧɢɣ ɭ 
ɛɭɞɭɳɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɪɟɲɚɬɶ ɨɩɪɟɞɟɥёɧɧɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɞɚɱɢ. Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ 
ɪɟɚɥɢɡɭɟɬɫɹ ɨɩɪɟɞɟɥёɧɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶю 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜμ ɥɟɤɰɢɨɧɧɵɟ ɢ 
ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ 
ɩɪɚɤɬɢɤɚ. 

С ɩɨɡɢɰɢɢ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ДθЖ ɩɪɨɰɟɫɫ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ 
ɪɟɚɥɢɡɭɟɬɫɹ ɫɥɨɠɧɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɨɣ, 
ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɚɜɬɨɧɨɦɧɵɯ, 
ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ, ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ 
ɮɭɧɤɰɢɨɧɢɪɭюɳɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɧɚɯɨɞɢɬɫɹ ɜɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɜɧɟɲɧɟɣ ɫɪɟɞɨɣ. Сɢɫɬɟɦɧɵɣ 
ɚɧɚɥɢɡ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɫɫɦɨɬɪɟɧɢɟ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨ ɜɪɟɦɟɧɢ ɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɫ ɰɟɥɶю ɜɵɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɤ ɫɚɦɨɣ ɫɢɫɬɟɦɵ, 
ɬɚɤ ɢ ɫɨɫɬɚɜɥɹюɳɢɯ ɟё ɩɪɨɰɟɫɫɨɜ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɚ ɩɨɞɝɨɬɨɜɤɢ 
ɫɬɭɞɟɧɬɨɜ 

ȼ ɫɢɫɬɟɦɟ ɩɨɞɝɨɬɨɜɤɢ ɢ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɚ 
ɦɨɥɨɞɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ 
ɫɥɟɞɭюɳɢɟ ɷɥɟɦɟɧɬɵμ ɦɨɥɨɞɵɟ ɫɩɟɰɢɚɥɢɫɬɵ, 
ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ, ɦɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ 
ɮɢɪɦɵ (ɩɪɟɞɩɪɢɹɬɢɹ). ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɷɥɟɦɟɧɬɵ 
ɫɢɫɬɟɦɵ ɧɟɨɞɧɨɪɨɞɧɵ ɩɨ ɫɜɨɟɣ ɫɬɪɭɤɬɭɪɟ, 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɵ ɢ ɨɛɥɚɞɚюɬ 
ɫɥɨɠɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶю. ȼɫɟ ɜɦɟɫɬɟ ɨɧɢ 
ɨɛɪɚɡɭюɬ ɪɚɫɩɪɟɞɟɥёɧɧɭю ɫɢɫɬɟɦɭ, ɜ ɪɚɦɤɚɯ 

ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɪɟɲɢɬɶ ɫɥɟɞɭюɳɢɟ ɡɚɞɚɱɢμ  
 ɨɪɝɚɧɢɡɚɰɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɱɟɛɧɨɝɨ 

ɩɪɨɰɟɫɫɚ ɩɨɞɝɨɬɨɜɤɢ ɤɚɞɪɨɜ ɩɨ ɩɪɨɮɟɫɫɢɹɦ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɱɟɛɧɵɦɢ ɩɥɚɧɚɦɢ (ȼУɁ); 

 ɨɩɪɟɞɟɥɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɢ 
ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɩɨɞɝɨɬɨɜɤɢ ɤɚɞɪɨɜ (ɦɢɧɢɫɬɟɪɫɬɜɨ 
ɧɚɭɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ, ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ); 

 ɩɨɞɛɨɪ ɧɟɨɛɯɨɞɢɦɵɯ ɤɚɞɪɨɜ ɞɥɹ ɪɟɲɟɧɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ (ɮɢɪɦɵ); 

 ɩɨɢɫɤ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɪɚɛɨɬɵ ɧɚ ɮɢɪɦɟ 
(ɩɪɟɞɩɪɢɹɬɢɢ), ɫɨɨɬɜɟɬɫɬɜɭюɳɟɣ ɩɨɥɭɱɟɧɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɢ ɢ ɭɞɨɜɥɟɬɜɨɪɹюɳɟɣ ɫɨɰɢɚɥɶɧɵɦ 
ɡɚɩɪɨɫɚɦ ɩɪɟɬɟɧɞɟɧɬɨɜ ɧɚ ɪɚɛɨɬɭ. 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɡɚɞɚɱɢ ɹɜɥɹюɬɫɹ ɬɪɭɞɧɨ 
ɮɨɪɦɚɥɢɡɭɟɦɵɦɢ ɢ ɩɨɷɬɨɦɭ ɧɟ ɦɨɝɭɬ ɛɵɬɶ 
ɪɟɲɟɧɵ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ 
ɦɟɬɨɞɚɦɢ Дλ,10Ж. Ʉɪɨɦɟ ɬɨɝɨ, ɭɱɚɫɬɧɢɤɢ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ 
ɭɞɚɥɟɧɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɧɟɨɞɧɨɪɨɞɧɵ ɩɨ ɫɬɪɭɤɬɭɪɟ 
ɢ ɢɯ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚ ɩɨ ɫɜɨɟɣ 
ɩɪɢɪɨɞɟ Д11Ж. Эɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɨɛɭɫɥɚɜɥɢɜɚюɬ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɟɨɪɢɢ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɚɝɟɧɬɨɜ ɤ ɪɚɡɪɚɛɨɬɤɟ 
ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɞɥɹ ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɚ 
ɩɨɞɝɨɬɨɜɤɢ ɤɚɞɪɨɜ (ɫɦ. ɪɢɫ. β). 

ɇɚ ɦɚɤɪɨɭɪɨɜɧɟ ɪɚɫɩɨɥɨɠɟɧɵ 
ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɚɝɟɧɬɵ, ɦɨɞɟɥɢɪɭюɳɢɟ ɜ ɪɚɦɤɚɯ 
ɨɝɪɚɧɢɱɟɧɧɨɣ ɪɚɰɢɨɧɚɥɶɧɨɫɬɢ ɮɭɧɤɰɢɢ 
ɦɢɧɢɫɬɟɪɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ, ɭɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ ɢ 
ɩɪɟɞɩɪɢɹɬɢɣ (ɮɢɪɦ). Ɇɢɤɪɨɭɪɨɜɟɧɶ ɫɨɞɟɪɠɢɬ 
ɫɨɨɛɳɟɫɬɜɚ ɚɝɟɧɬɨɜ, ɪɟɚɥɢɡɭюɳɢɯ ɞɢɚɥɨɝ 
ɫɬɭɞɟɧɬɨɜ ɫ ɪɚɛɨɬɨɞɚɬɟɥɹɦɢ ɢ ɭɱɟɛɧɵɦ 
ɡɚɜɟɞɟɧɢɟɦ. 
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Ɋɢɫɭɧɨɤ 2 - Ɉɛɳɚɹ ɫɬɪɭɤɬɭɪɚ ɚɝɟɧɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɩɨɞɝɨɬɨɜɤɢ 
ɦɨɥɨɞɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ 

Ɂɚɞɚɱɚ 1. ɇɚɫɬɪɨɣɤɚ ɦɨɞɟɥɢ ɩɨ ɞɚɧɧɵɦ 
ɧɚɛɥюɞɟɧɢɣ. Эɬɨ ɨɛɪɚɬɧɚɹ ɡɚɞɚɱɚ, ɫɜɹɡɚɧɧɚɹ ɫ 
ɧɚɯɨɠɞɟɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ, ɬ. ɟ. ɫ 
ɩɨɫɬɪɨɟɧɢɟɦ ɮɭɧɤɰɢɢ  f  ɩɨ ɧɚɛɥюɞɚɟɦɵɦ 
ɞɚɧɧɵɦ  Mc  ,  Ɇɩ  ,  С  ɢ  Ɋɫ : 

),,( СMMP ɩcc f ,       (1) 

ɝɞɟ Ɇɫ  – ɦɟɧɬɚɥɶɧɨɫɬɶ ɫɬɭɞɟɧɬɚ; Ɇɩ  – 

ɦɟɧɬɚɥɶɧɨɫɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɹ;  С – ɫɪɟɞɚ ɨɛɭɱɟɧɢɹ; 
Ɋɫ –  ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦ ɫɬɭɞɟɧɬɚ ɩɨ ɨɞɧɨɣ 
ɢɡɭɱɚɟɦɨɣ ɞɢɫɰɢɩɥɢɧɟ. 

Ɇɟɧɬɚɥɶɧɨɫɬɶ ɫɬɭɞɟɧɬɚ (Ɇɫ) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɷɥɟɦɟɧɬɚɦɢ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭюɬ ɟɝɨ 
ɜɨɫɩɢɬɚɬɟɥɶɧɵɣ ɚɫɩɟɤɬ ɢ ɩɪɢɨɛɪɟɬёɧɧɵɣ 
ɠɢɡɧɟɧɧɵɣ ɨɩɵɬμ  

            ,...),(cɆ s,pi,,m (2) 

ɝɞɟ m – ɦɟɧɬɚɥɶɧɨɫɬɶ; i – ɢɧɬɟɥɥɟɤɬ; p – 

ɩɫɢɯɨɥɨɝɢɹ; s – ɡɞɨɪɨɜɶɟ. 
Ɇɟɧɬɚɥɶɧɨɫɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɹ (Ɇɩ) ɜ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɚɤɬɨɪɚɦɢ, ɨɬ 
ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɤɚɱɟɫɬɜɨ ɩɟɪɟɞɚɱɢ ɡɧɚɧɢɣ ɨɬ 
ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɤ ɫɬɭɞɟɧɬɭμ 

,...),,,,,(ɩM avhuzus
  
   (3) 

ɝɞɟ us – ɭɱёɧɚɹ ɫɬɟɩɟɧɶ; uz – ɭɱёɧɨɟ ɡɜɚɧɢɟ; h - 

ɫɬɚɠ; v - ɜɨɡɪɚɫɬ; a - ɚɪɬɢɫɬɢɡɦ. 
Сɪɟɞɚ ɨɛɭɱɟɧɢɹ (С) ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɫɨɫɬɨɹɧɢɟɦ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ ɭɪɨɜɧɟɦ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ. 

ɉɪɨɮɟɫɫɢɨɧɚɥɢɡɦ ɫɬɭɞɟɧɬɚ ɩɨ ɨɞɧɨɣ 
ɢɡɭɱɚɟɦɨɣ ɞɢɫɰɢɩɥɢɧɟ (Ɋɫ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴёɦɨɦ 
ɡɧɚɧɢɣ (zc) ɢ  ɭɦɟɧɢɣ (uc), ɤɨɬɨɪɵɟ ɨɧ ɩɨɥɭɱɚɟɬ ɜ 

ɩɪɨɰɟɫɫɟ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵμ 

,PP

,P,P

,,

ɞc

ɞɞɞc

ɞɞ







UZuz

UUuZZz

cc

cc

  (4) 

ɝɞɟ Zɞ – ɨɛɴёɦ ɡɧɚɧɢɣ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɱɟɛɧɨɣ 
ɩɪɨɝɪɚɦɦɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɤɨɬɨɪɚɹ  ɱɢɬɚɟɬɫɹ ɧɚ 
ɤɚɮɟɞɪɟ; Z – ɨɛɴёɦ ɡɧɚɧɢɣ  ɩɨ ɞɚɧɧɨɦɭ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢю, ɨɩɪɟɞɟɥɹɟɦɵɣ 
ɫɨɜɪɟɦɟɧɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ; 

Ɂɚɞɚɱɚ β. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ 
ɩɨ ɦɟɧɬɚɥɶɧɨɫɬɢ ɭɱɚɫɬɧɢɤɨɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ 
ɩɪɨɰɟɫɫɚ. Ⱦɚɧɧɚɹ ɡɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɹɜɧɨɦ 
ɧɚɯɨɠɞɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦɚ ɫɬɭɞɟɧɬɚ (Ɋɫ), ɬ. ɟ. 
ɟɝɨ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ, ɩɨɫɥɟ ɢɡɭɱɟɧɢɹ ɤɨɧɤɪɟɬɧɨɣ 
ɞɢɫɰɢɩɥɢɧɵ ɩɨ ɡɚɦɟɪɟɧɧɵɦ ɞɚɧɧɵɦ ɨ 
ɦɟɧɬɚɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɚ (Ɇɫ) ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ (Ɇɩ) 

ɩɨ ɩɨɫɬɪɨɟɧɧɨɣ ɦɨɞɟɥɢ  f : 
),,( СMMP ɩcc f .        (5) 

Эɬɚ ɡɚɞɚɱɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɩɪɨɝɧɨɡɧɵɯ 
ɡɚɞɚɱ Д1β,1γЖ. С ɟё ɩɨɦɨɳɶю ɦɨɠɧɨ ɢɫɫɥɟɞɨɜɚɬɶ 
ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɫɨɞɟɪɠɚɧɢɟ 
ɭɱɟɛɧɨɣ ɩɪɨɝɪɚɦɦɵ, ɤɨɧɬɢɧɝɟɧɬɚ ɫɬɭɞɟɧɬɨɜ ɢ ɬ. 
ɞ.) ɧɚ ɤɚɱɟɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɤɨɧɤɪɟɬɧɨɦ 
ɭɧɢɜɟɪɫɢɬɟɬɟ. 

Ɏɚɤɬɨɪɵ ɜɥɢɹɧɢɹ ɧɚ ɤɚɱɟɫɬɜɨ ɭɫɜɨɟɧɢɹ 
ɫɬɭɞɟɧɬɚɦɢ ɡɧɚɧɢɣ 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ ɚɝɟɧɬɚ «Сɬɭɞɟɧɬ» 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹюɳɢɟ ɧɚ 
ɫɬɭɞɟɧɬɚ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ, ɚ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɢɬɶ ɫɬɟɩɟɧɶ ɢɯ ɜɥɢɹɧɢɹ. Ɍɚɤ ɤɚɤ ɤɚɠɞɵɣ 
ɨɬɞɟɥɶɧɵɣ ɫɬɭɞɟɧɬ ɹɜɥɹɟɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 
ɥɢɱɧɨɫɬɶю, ɬɨ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨ ɟɝɨ 
ɥɢɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

Ȼɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɜɫɟ ɮɚɤɬɨɪɵ, 
ɜɥɢɹюɳɢɟ ɧɚ ɦɟɧɬɚɥɶɧɵɣ ɩɨɪɬɪɟɬ ɫɬɭɞɟɧɬɚ. Ȼɵɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɨɩɭɥɹɪɧɵɟ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ ɢɯ ɚɧɚɥɢɡɚ Д14Ж. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ 
ɜɫɟɫɬɨɪɨɧɧɟɝɨ ɚɧɚɥɢɡɚ ɥɢɱɧɨɫɬɢ ɛɵɥɢ ɜɵɞɟɥɟɧɵ 
ɫɥɟɞɭюɳɢɟ ɬɢɩɵ ɮɚɤɬɨɪɨɜμ ɦɨɬɢɜɚɰɢɹ ɫɬɭɞɟɧɬɚ ɤ 
ɭɱёɛɟ, ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɫɩɨɫɨɛɧɨɫɬɢ ɫɬɭɞɟɧɬɚ, 
ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬɚ, 
ɮɢɡɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ, ɜɥɢɹюɳɢɟ ɧɚ ɨɛɭɱɟɧɢɟ. 
Ʉɚɠɞɵɣ ɢɡ ɷɬɢɯ ɬɢɩɨɜ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɫɬɨɜ, ɨɩɪɨɫɨɜ ɢ ɬ. ɞ. Д1ηЖ. 

 

Ɋɢɫɭɧɨɤ γ - Ɏɚɤɬɨɪɵ, ɜɥɢɹюɳɢɟ ɧɚ 
ɭɫɜɨɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɫɬɭɞɟɧɬɨɦ 
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ɇɚ ɧɚɲ ɜɡɝɥɹɞ, ɮɚɤɬɨɪɵ, ɜɥɢɹюɳɢɟ ɧɚ 
ɭɫɜɨɟɧɢɟ ɫɬɭɞɟɧɬɨɦ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɦɨɠɧɨ 
ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɬɚɤ, ɤɚɤ ɷɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. γ. 
Ⱥɧɚɥɢɡ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɩɨɡɜɨɥɢɬ ɢɡɭɱɢɬɶ ɥɢɱɧɨɫɬɶ 
ɨɛɭɱɚɟɦɨɝɨ ɫ ɪɚɡɧɵɯ ɫɬɨɪɨɧ, ɜɵɹɜɢɬɶ ɧɚɢɛɨɥɟɟ 
ɜɚɠɧɵɟ ɦɟɧɬɚɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɜɥɢɹюɳɢɟ ɧɚ 
ɭɫɩɟɲɧɨɫɬɶ ɨɛɭɱɟɧɢɹ Д1θЖ. 

Ȼɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɦɟɧɬɚɥɶɧɵɯ ɢ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɬɭɞɟɧɬɚ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨ ɨɰɟɧɤɟ 
ɤɚɠɞɨɝɨ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɦɨɝɭɬ ɛɵɬɶ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɵ ɢ 
ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɵ. Эɬɢ ɦɟɬɨɞɢɤɢ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɨɛɪɚɡɭюɬ ɫɢɫɬɟɦɭ, ɤɨɬɨɪɚɹ  ɨɩɪɟɞɟɥɹɟɬ 
ɦɟɧɬɚɥɶɧɵɣ ɩɨɪɬɪɟɬ  ɫɬɭɞɟɧɬɚ. ȼ ɬɚɛɥ. 1 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɚɧɧɚɹ ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ. 

ɉɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɜɫɟɯ ɨɩɪɨɫɨɜ ɢ ɬɟɫɬɨɜ 
ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧ ɦɧɨɝɨɩɪɨɮɢɥɶɧɵɣ ɩɨɪɬɪɟɬ 
ɫɬɭɞɟɧɬɚ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɟɥɢ ɩɟɪɟɞɚɱɢ ɡɧɚɧɢɣ. 

 

 

Ɍɚɛɥɢɰɚ 1.  
Сɢɫɬɟɦɚɬɢɡɚɰɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɭɞɟɧɬɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɦɟɧɬɚɥɶɧɨɫɬɢ 

Сɩɨɫɨɛ 
ɨɩɪɟɞɟɥɟɧɢɹ 

Ɉɪɢɝɢɧɚɥɶɧɚɹ 
ɝɪɚɞɚɰɢɹ 

Уɪɨɜɟɧɶ 

ɢɧɬɟɥɥɟɤɬɚ 

Ɍɟɫɬ ɧɚ IQ 
Ⱥɣɡɟɧɤɚ 

ɨɬ 0 ɞɨ 1θ0 
ɛɚɥɥɨɜ 

Ɍɢɩ 
ɬɟɦɩɟɪɚɦɟɧɬɚ 

Ɍɟɫɬ Ⱥɣɡɟɧɤɚ 
«Ɍɢɩ 
ɬɟɦɩɟɪɚɦɟɧɬɚ» 

4 ɜɢɞɚ 
ɬɟɦɩɟɪɚɦɟɧɬɨɜ 

Сɨɰɢɚɥɶɧɵɣ 
ɢɧɬɟɥɥɟɤɬ 

Ɍɟɫɬ Ƚɢɥɮɨɪɞɚ 
ɨɬ 0 ɞɨ η7 

ɛɚɥɥɨɜ 

Уɪɨɜɟɧɶ 
ɦɨɬɢɜɚɰɢɢ 

Ɍɟɫɬ Ƚɪɟɱɢɤɨɜɚ 
η ɜɢɞɨɜ 

ɦɨɬɢɜɚɰɢɢ 

Уɪɨɜɟɧɶ 
ɤɪɟɚɬɢɜɧɨɫɬɢ 

Ɍɟɫɬ Ɍɨɪɪɟɧɫɚ 
ɨɬ 0 ɞɨ 70 ɢ 

ɛɨɥɟɟ ɛɚɥɥɨɜ 

Сɩɟɰɢɚɥɶɧɵɟ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ɍɟɫɬ Ⱥɣɡɟɧɤɚ ɩɨ 
γ ɜɢɞɚɦ 
ɫɩɟɰɢɚɥɶɧɵɯ 
ɫɩɨɫɨɛɧɨɫɬɟɣ 

ɨɬ 0 ɞɨ 1η0 
ɛɚɥɥɨɜ ɡɚ 
ɤɚɠɞɵɣ 

Уɦɟɧɢɟ 
ɪɚɛɨɬɚɬɶ ɜ 
ɤɨɦɚɧɞɟ 

Сɚɦɨɫɬɨɹɬɟɥɶɧɨɟ 
ɨɩɪɟɞɟɥɟɧɢɟ 

ɨɬ 0 ɞɨ 100Σ 

ɀɢɥɢɳɧɵɟ 
ɭɫɥɨɜɢɹ 

Сɚɦɨɫɬɨɹɬɟɥɶɧɨɟ 
ɨɩɪɟɞɟɥɟɧɢɟ 

ɨɬ 0 ɞɨ 100Σ 

Сɨɫɬɨɹɧɢɟ 
ɡɞɨɪɨɜɶɹ 

Сɚɦɨɫɬɨɹɬɟɥɶɧɨɟ 
ɨɩɪɟɞɟɥɟɧɢɟ 

ɨɬ 0 ɞɨ 100Σ 

ɉɨɥ 
Сɚɦɨɫɬɨɹɬɟɥɶɧɨɟ 
ɨɩɪɟɞɟɥɟɧɢɟ 

ɠɟɧɫɤɢɣ ɢɥɢ 
ɦɭɠɫɤɨɣ 

 

 

ɇɟɣɪɨɫɟɬɟɜɚɹ ɦɨɞɟɥɶ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɫɬɚɬɨɱɧɵɯ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɨɜ ɨɬ ɢɯ 
ɦɟɧɬɚɥɶɧɨɫɬɢ 

ɉɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɡɚɤɥюɱɚɟɬɫɹ 
ɜ ɩɟɪɟɞɚɱɟ ɡɧɚɧɢɣ ɢ ɧɚɜɵɤɨɜ ɨɬ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ. 
Ʉɚɱɟɫɬɜɨ ɨɛɭɱɟɧɢɹ ɮɢɤɫɢɪɭɟɬɫɹ ɜ 
ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ ɜɟɞɨɦɨɫɬɢ. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ 
ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɞɨɥɠɧɚ ɮɨɪɦɢɪɨɜɚɬɶ 
ɧɚ ɜɵɯɨɞɟ ɨɫɬɚɬɨɱɧɵɟ ɡɧɚɧɢɹ ɫɬɭɞɟɧɬɚ ɩɨ 
ɨɬɞɟɥɶɧɨɣ ɞɢɫɰɢɩɥɢɧɟ, ɫ ɤɨɬɨɪɵɦɢ ɨɧ ɜɵɯɨɞɢɬ ɧɚ 
ɪɵɧɨɤ ɬɪɭɞɚ. Эɬɚ ɦɨɞɟɥɶ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɛɥɨɤɟ β ɧɚ 
ɪɢɫ. 4. ɉɨ ɩɪɨɝɧɨɡɧɵɦ ɞɚɧɧɵɦ ɨɛ ɨɫɬɚɬɨɱɧɵɯ 
ɡɧɚɧɢɹɯ ɢ ɭɦɟɧɢɹɯ ɪɚɛɨɬɨɞɚɬɟɥɢ ɪɟɲɚюɬ ɜɨɩɪɨɫ ɨ 
ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɟ ɫɬɭɞɟɧɬɨɜ ɧɚ ɜɚɤɚɧɬɧɵɟ 
ɞɨɥɠɧɨɫɬɢ.  

Ɉɫɬɚɬɨɱɧɵɟ ɡɧɚɧɢɹ ɡɚɜɢɫɹɬ ɨɬ 
ɦɟɧɬɚɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɚ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ, 
ɤɨɬɨɪɵɟ ɨɩɢɫɚɧɵ ɜ ɩɪɟɞɵɞɭɳɟɦ ɪɚɡɞɟɥɟ. Эɬɚ 
ɫɜɹɡɶ ɬɪɭɞɧɨ ɮɨɪɦɚɥɢɡɭɟɦɚ, ɬ. ɟ. ɦɚɬɟɦɚɬɢɱɟɫɤɢ 
ɨɩɢɫɚɬɶ ɟё ɫɥɨɠɧɨ. 

ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ, ɤɚɤ ɭɠɟ ɛɵɥɨ ɭɤɚɡɚɧɨ 
ɜɵɲɟ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɣɪɨɧɧɭю 
ɫɟɬɶ Д17,18,1λЖ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɜɵɹɜɢɬɶ 
ɫɭɳɟɫɬɜɭюɳɭю ɫɜɹɡɶ ɩɭɬɟɦ ɟё ɨɛɭɱɟɧɢɹ.
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Ɋɢɫɭɧɨɤ 4 - ɉɨɬɨɤɢ ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ 

 

Ⱦɥɹ ɨɛɭɱɟɧɢɹ ɧɟɣɪɨɫɟɬɢ ɢɦɟɟɬɫɹ ɜ 
ɪɚɫɩɨɪɹɠɟɧɢɢ ɫɥɟɞɭюɳɚɹ ɨɛɴɟɤɬɢɜɧɚɹ 
ɢɧɮɨɪɦɚɰɢɹμ 

 ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ ɩɨɪɬɪɟɬ, 
ɯɚɪɚɤɬɟɪɢɡɭюɳɢɣ ɦɟɧɬɚɥɶɧɨɫɬɶ ɫɬɭɞɟɧɬɚ; 

 ɭɱɟɛɧɚɹ ɩɪɨɝɪɚɦɦɚ ɞɢɫɰɢɩɥɢɧɵ; 
 ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɡɧɚɧɢɣ; 
 ɷɤɡɚɦɟɧɚɰɢɨɧɧɚɹ ɜɟɞɨɦɨɫɬɶ, 

ɨɬɨɛɪɚɠɚюɳɚɹ ɭɫɩɟɲɧɨɫɬɶ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ. 
ɉɪɨɝɧɨɡ ɨɫɬɚɬɨɱɧɵɯ ɡɧɚɧɢɣ ɩɨ ɨɞɧɨɣ 

ɤɨɧɤɪɟɬɧɨ ɜɡɹɬɨɣ ɞɢɫɰɢɩɥɢɧɟ ɞɥɹ ɨɞɧɨɝɨ 
ɫɬɭɞɟɧɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ 
ɷɬɚɩɟ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɷɤɡɚɦɟɧɚɰɢɨɧɧɚɹ ɨɰɟɧɤɚ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɦɟɧɬɚɥɶɧɨɫɬɢ ɨɛɭɱɚɟɦɨɝɨ. ɇɚ ɜɬɨɪɨɦ 
ɷɬɚɩɟ, ɢɫɯɨɞɹ ɢɡ ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ ɨɰɟɧɤɢ, 
ɮɨɪɦɢɪɭɟɬɫɹ ɭɫɪɟɞɧёɧɧɵɣ ɧɚɛɨɪ ɨɫɬɚɬɨɱɧɵɯ 
ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɭюɳɢɣ ɞɚɧɧɨɣ 
ɨɰɟɧɤɟ. 

Ʉɚɠɞɵɣ ɢɡ ɷɬɢɯ ɷɬɚɩɨɜ ɧɟɜɨɡɦɨɠɧɨ 
ɮɨɪɦɚɥɢɡɨɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢ, ɩɨɷɬɨɦɭ ɛɵɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɜɟ ɧɟɣɪɨɫɟɬɢ. ɉɟɪɜɚɹ ɧɟɣɪɨɧɧɚɹ 
ɫɟɬɶ ɛɭɞɟɬ ɨɛɭɱɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɦɟɧɬɚɥɶɧɵɯ 
ɩɨɪɬɪɟɬɨɜ ɝɪɭɩɩɵ ɫɬɭɞɟɧɬɨɜ ɢ ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ 
ɜɟɞɨɦɨɫɬɢ. ȼɬɨɪɚɹ ɧɟɣɪɨɫɟɬɶ – ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ ɢ ɭɱɟɛɧɨɣ ɩɪɨɝɪɚɦɦɵ 

ɞɢɫɰɢɩɥɢɧɵ, ɜ ɤɨɬɨɪɨɣ ɫɨɞɟɪɠɢɬɫɹ ɩɟɪɟɱɟɧɶ 
ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ. Сɯɟɦɚ ɨɩɢɫɚɧɧɨɣ 
ɞɜɭɯɤɚɫɤɚɞɧɨɣ ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 4. 

ɇɟɣɪɨɚɥɝɨɪɢɬɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɡɚɜɢɫɢɦɨɫɬɢ ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ ɨɰɟɧɤɢ ɨɬ 
ɥɢɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɭɞɟɧɬɚ ɪɟɚɥɢɡɭɟɬɫɹ 
ɩɟɪɜɨɣ ɧɟɣɪɨɫɟɬɶю. ȼɯɨɞɧɵɦɢ ɫɢɝɧɚɥɚɦɢ ɩɟɪɜɨɣ 
ɧɟɣɪɨɫɟɬɢ ɹɜɥɹюɬɫɹ ɦɟɧɬɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɬɭɞɟɧɬɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɢɯ 
ɬɟɫɬɢɪɨɜɚɧɢɹ (ɬɚɛɥ. 1). ȼɯɨɞɧɵɟ ɫɢɝɧɚɥɵ 
ɨɛɪɚɡɭюɬ ɜɟɤɬɨɪ ɏ=(б1, x2, ..., x10), ɤɨɦɩɨɧɟɧɬɵ 
ɤɨɬɨɪɨɝɨ ɨɩɢɫɚɧɵ ɜ  ɬɚɛɥ. β. 

ɇɚ ɜɵɯɨɞɟ ɧɟɣɪɨɫɟɬɶ ɞɨɥɠɧɚ 
ɮɨɪɦɢɪɨɜɚɬɶ ɫɢɝɧɚɥɵ, ɨɩɪɟɞɟɥɹюɳɢɟ ɩɪɨɝɧɨɡɧɭю 
ɷɤɡɚɦɟɧɚɰɢɨɧɧɭю ɨɰɟɧɤɭ, ɫɨɨɬɜɟɬɫɬɜɭюɳɭю 
ɫɬɭɞɟɧɬɭ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɟɧɬɚɥɶɧɨɫɬɶю,  ɤɨɬɨɪɚɹ 
ɩɨɞɚёɬɫɹ ɧɚ ɟё ɜɯɨɞ. Ɉɰɟɧɤɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɩɨ 
ɩɹɬɢɛɚɥɶɧɨɣ ɲɤɚɥɟ.  

ɇɟɣɪɨɫɟɬɟɜɚɹ ɦɨɞɟɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ ɨɰɟɧɤɢ ɫɬɪɨɢɬɶɫɹ ɧɚ ɛɚɡɟ 
ɦɧɨɝɨɫɥɨɣɧɨɝɨ ɩɟɪɫɟɩɬɪɨɧɚ ɫ ɧɟɥɢɧɟɣɧɨɣ 
ɮɭɧɤɰɢɟɣ ɚɤɬɢɜɚɰɢɢ. Ⱦɨɫɬɚɬɨɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ β-

γ ɫɥɨɹ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɪɟɚɥɢɡɚɰɢю ɥюɛɨɣ 
ɧɟɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɜɵɯɨɞɨɦ ɢ 
ɜɯɨɞɨɦ. 

 

 
Ɋɢɫɭɧɨɤ 4 - Сɯɟɦɚ ɧɟɣɪɨɦɨɞɟɥɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɧɚ ɩɪɢɦɟɪɟ ɨɞɧɨɣ 

ɞɢɫɰɢɩɥɢɧɵ 
 

Ɍɚɛɥɢɰɚ β.  ȼɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɟɪɜɨɣ 
ɧɟɣɪɨɫɟɬɢ 

Ɍɢɩ 
ɦɟɧɬɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬ

ɢɤɢ 

ȼɯɨɞɧɨɣ ɫɢɝɧɚɥ 
ɧɟɣɪɨɫɟɬɢ 

Ʉɨɞ 
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Ɇɨɬɢɜɚɰɢɹ Ɍɢɩ ɦɨɬɢɜɚɰɢɢ x1 

ɂɧɬɟɥɥɟɤɬɭ
ɚɥɶɧɵɟ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Уɪɨɜɟɧɶ IQ x2 

Уɪɨɜɟɧɶ ɫɩɟɰɢɚɥɶɧɵɯ 
ɫɩɨɫɨɛɧɨɫɬɟɣ (ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ - 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ) 

x3 

Уɪɨɜɟɧɶ ɫɨɰɢɚɥɶɧɨɝɨ 
ɢɧɬɟɥɥɟɤɬɚ Д0..1Ж x4 

ɉɫɢɯɨɥɨɝɢɱ
ɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ 

Ɍɢɩ ɬɟɦɩɟɪɚɦɟɧɬɚ Д0..1Ж x5 

Уɪɨɜɟɧɶ ɤɪɟɚɬɢɜɧɨɫɬɢ x6 

Уɦɟɧɢɟ ɪɚɛɨɬɚɬɶ ɜ 
ɤɨɦɚɧɞɟ 

x7 

Ɏɢɡɢɱɟɫɤɢɟ 
ɮɚɤɬɨɪɵ 

ɀɢɥɢɳɧɵɟ ɭɫɥɨɜɢɹ x8 

Сɨɫɬɨɹɧɢɟ ɡɞɨɪɨɜɶɹ x9 

ɉɨɥ x10 

ȼɬɨɪɚɹ ɧɟɣɪɨɫɟɬɶ ɪɟɚɥɢɡɭɟɬ 
ɧɟɣɪɨɚɥɝɨɪɢɬɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɫɬɚɬɨɱɧɵɯ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɨɬ 
ɩɨɥɭɱɟɧɧɨɣ ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ ɨɰɟɧɤɢ. ȼɯɨɞɧɵɟ 
ɫɢɝɧɚɥɵ ɜɬɨɪɨɣ ɧɟɣɪɨɫɟɬɢ ɩɪɟɞɫɬɚɜɥɹюɬ ɫɨɛɨɣ 
ɷɤɡɚɦɟɧɚɰɢɨɧɧɭю ɨɰɟɧɤɭ, ɩɨɥɭɱɟɧɧɭю ɫ ɜɵɯɨɞɚ 
ɩɟɪɜɨɣ ɧɟɣɪɨɫɟɬɢ. 

ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɧɟɣɪɨɫɟɬɢ ɨɛɪɚɡɭюɬ 
ɜɟɤɬɨɪ, ɤɨɦɩɨɧɟɧɬɵ ɤɨɬɨɪɨɝɨ ɮɢɤɫɢɪɭюɬ ɧɚɥɢɱɢɟ 
ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɨɫɬɚɬɨɱɧɨɝɨ 
ɡɧɚɧɢɹ ɢɥɢ ɭɦɟɧɢɹ. Ɋɚɡɦɟɪ ɜɟɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɭɦɦɚɪɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɭɱɟɛɧɨɣ ɩɪɨɝɪɚɦɦɨɣ 
ɞɢɫɰɢɩɥɢɧɵ. Ɉɧɢ ɨɛɨɡɧɚɱɟɧɵ ɜɟɤɬɨɪɨɦ В=(в1, вβ, 
..., вЧ), ɝɞɟ Ч – ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ; 
вТД0,1Ж. ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥ. γ. 

Сɬɪɭɤɬɭɪɚ ɭ ɨɛɨɢɯ ɧɟɣɪɨɫɟɬɟɣ ɨɬɧɨɫɢɬɫɹ 
ɤ ɤɥɚɫɫɭ ɨɞɧɨɪɨɞɧɵɯ ɦɧɨɝɨɫɥɨɣɧɵɯ ɩɟɪɫɟɩɬɪɨɧɨɜ 
ɫ ɩɨɥɧɵɦɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɫɜɹɡɹɦɢ ɢ ɫ 
ɫɢɝɦɨɢɞɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ ɚɤɬɢɜɚɰɢɢ Д17Ж. 
Ɉɛɭɱɟɧɢɟ ɧɟɣɪɨɫɟɬɟɣ ɩɪɨɜɨɞɢɥɨɫɶ ɩɨ ɫɬɪɚɬɟɝɢɢ 
«ɨɛɭɱɟɧɢɟ ɫ ɭɱɢɬɟɥɟɦ» ɩɨ ɚɥɝɨɪɢɬɦɭ ɨɛɪɚɬɧɨɝɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɤɢ. 

Ɍɚɛɥɢɰɚ γ. ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɜɬɨɪɨɣ ɧɟɣɪɨɫɟɬɢ 

№ Ɂɧɚɧɢɹ ɢ ɭɦɟɧɢɹ Ʉɨɞ  

1 

Ɂɧɚɧɢɟ 1 
(ɇɚɩɪɢɦɟɪ, ɡɧɚɧɢɟ 
ɦɟɬɨɞɨɜ, 
ɚɥɝɨɪɢɬɦɨɜ) 

y1 

Сɩɢɫɨɤ 
ɡɧɚɧɢɣ 

2 Ɂɧɚɧɢɟ β y2 

3 Ɂɧɚɧɢɟ γ y3 

... ... ... 

k Ɂɧɚɧɢɟ Ф yk 

k+1 

Уɦɟɧɢɟ 1 (Уɦɟɧɢɟ 
ɩɪɢɦɟɧɹɬɶ 
ɦɟɬɨɞɵ, 
ɚɥɝɨɪɢɬɦɵ) 

yk+1 Сɩɢɫɨɤ 
ɭɦɟɧɢɣ 

... ... ... 

n Уɦɟɧɢɟ Ц yn 

 

Ɉɛɭɱɚюɳɟɟ ɦɧɨɠɟɫɬɜɨ ɞɥɹ ɜɬɨɪɨɣ 
ɧɟɣɪɨɫɟɬɢ ɫɨɫɬɚɜɥɹɟɬ ɩɪɟɩɨɞɚɜɚɬɟɥɶ-

ɩɪɨɮɟɫɫɢɨɧɚɥ (ɷɤɫɩɟɪɬ) ɩɨ ɫɜɨɟɣ ɞɢɫɰɢɩɥɢɧɟ, 
ɢɫɩɨɥɶɡɭɹ ɭɬɜɟɪɠɞёɧɧɵɟ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɢ 
ɭɱɟɛɧɭю ɩɪɨɝɪɚɦɦɭ ɞɢɫɰɢɩɥɢɧɵ, ɤɨɬɨɪɚɹ 
ɫɨɞɟɪɠɢɬ ɩɟɪɟɱɟɧɶ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ. 

Ɉɛɭɱɟɧɢɟ ɢ ɚɧɚɥɢɡ ɚɞɟɤɜɚɬɧɨɫɬɢ 
ɧɟɣɪɨɫɟɬɟɜɵɯ ɦɨɞɟɥɟɣ 

ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 
ɩɚɤɟɬ Neural Network Toolbox, ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɜ 
ɫɬɚɧɞɚɪɬɧɭю ɩɨɫɬɚɜɤɭ MATLAB [20].  ɉɚɤɟɬ 
σОЮrКХ σОЭаШrФ TШШХЛШб ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɫɟɫɬɨɪɨɧɧюю ɩɨɞɞɟɪɠɤɭ ɬɢɩɨɜɵɯ ɧɟɣɪɨɫɟɬɟɜɵɯ 
ɩɚɪɚɞɢɝɦ ɢ ɢɦɟɟɬ ɨɬɤɪɵɬɭю ɦɨɞɭɥɶɧɭю 
ɚɪɯɢɬɟɤɬɭɪɭ.  

 

Ɍɚɛɥɢɰɚ 4. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɬɭɞɟɧɬɨɜ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
Сɬɭɞɟɧɬɵ 

1 2 3 4 5 6 

Уɪɨɜɟɧɶ 
ɢɧɬɟɥɥɟɤɬɚ 

125 110 115 100 98 105 

Ɍɢɩ 
ɬɟɦɩɟɪɚɦɟɧɬɚ 

ɏɨɥ Ɏɥɟɝ Ɇɟɥ ɏɨɥ Сɚɧɝ Сɚɧɝ 

Сɨɰɢɚɥɶɧɵɣ 
ɢɧɬɟɥɥɟɤɬ 

45 50 38 42 23 33 

Ɍɢɩ ɦɨɬɢɜɚɰɢɢ ɉɚɬɪ ɉɪɨɮ ɂɧɫɬ ɂɡɛ ɂɡɛ ɂɧɫɬ 

Уɪɨɜɟɧɶ 
ɤɪɟɚɬɢɜɧɨɫɬɢ 

64 30 62 24 78 49 

Сɩɟɰɢɚɥɶɧɵɟ 
ɫɩɨɫɨɛɧɨɫɬɢ 

123 140 113 94 75 96 

Уɦɟɧɢɟ 
ɪɚɛɨɬɚɬɶ ɜ 
ɤɨɦɚɧɞɟ 

6/8 5/8 6/8 3/8 2/8 7/8 

ɀɢɥɢɳɧɵɟ 
ɭɫɥɨɜɢɹ 

60% 75% 90% 90% 50% 45% 

Сɨɫɬɨɹɧɢɟ 
ɡɞɨɪɨɜɶɹ 

90% 80% 80% 75% 80% 75% 

ɉɨɥ ɦ ɦ ɠ ɦ ɠ ɠ 

ɉɨɥɭɱɟɧɧɚɹ 
ɨɰɟɧɤɚ 

5 5 4 3 2 2 

ɉɚɤɟɬ ɫɨɞɟɪɠɢɬ ɮɭɧɤɰɢɢ ɤɨɦɚɧɞɧɨɣ 
ɫɬɪɨɤɢ ɢ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ 
ɞɥɹ ɛɵɫɬɪɨɝɨ ɩɨɲɚɝɨɜɨɝɨ ɫɨɡɞɚɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɟɥɟɣ ɧɟɣɪɨɫɟɬɟɣ Д17Ж. 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɨɛɭɱɚюɳɟɝɨ ɦɧɨɠɟɫɬɜɚ 
ɞɥɹ ɩɟɪɜɨɣ ɧɟɣɪɨɫɟɬɢ ɛɵɥɢ ɜɵɛɪɚɧɵ θ ɫɬɭɞɟɧɬɨɜ, 
ɩɪɨɫɥɭɲɚɜɲɢɯ ɭɱɟɛɧɵɣ ɤɭɪɫ «Сɢɫɬɟɦɵ 
ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ» ɢ  ɭɠɟ ɩɨɥɭɱɢɜɲɢɯ 
ɷɤɡɚɦɟɧɚɰɢɨɧɧɵɟ ɨɰɟɧɤɢ. Сɬɭɞɟɧɬɵ ɞɥɹ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɜ ɨɛɭɱɚюɳɟɦ ɦɧɨɠɟɫɬɜɟ ɛɵɥɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɫɟ ɷɤɡɚɦɟɧɚɰɢɨɧɧɵɟ ɨɰɟɧɤɢ.  

Эɬɢ ɫɬɭɞɟɧɬɵ ɛɵɥɢ ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ ɩɨ 
ɨɩɢɫɚɧɧɨɣ ɦɟɬɨɞɢɤɟ. Ɋɟɡɭɥɶɬɚɬɵ ɢɯ 
ɚɧɤɟɬɢɪɨɜɚɧɢɹ ɢ  ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥ. 4. 

Ⱦɥɹ ɨɛɭɱɚюɳɟɝɨ ɦɧɨɠɟɫɬɜɚ ɛɵɥɢ ɜɡɹɬɵ 
ɞɚɧɧɵɟ ɩɟɪɜɵɯ ɩɹɬɢ ɫɬɭɞɟɧɬɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɠɟ 
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ɫɬɭɞɟɧɬɚ ɩɨɞ ɧɨɦɟɪɨɦ θ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɨɛɭɱɟɧɧɨɣ ɧɟɣɪɨɫɟɬɢ. Ʉɚɤ ɜɢɞɧɨ ɧɚ ɪɢɫ. 
η, ɞɥɹ ɨɛɭɱɟɧɢɹ ɞɜɭɯɫɥɨɣɧɨɣ ɧɟɣɪɨɫɟɬɢ ɯɜɚɬɢɥɨ 
1θ ɷɩɨɯ. 

 

Ɋɢɫɭɧɨɤ η - Ɋɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ ɧɟɣɪɨɫɟɬɢ  
«Ɇɟɧɬɚɥɶɧɨɫɬɶ ɫɬɭɞɟɧɬɚ – ɩɪɨɝɧɨɡ - ɨɰɟɧɤɚ» 

 

Ɉɛɭɱɚюɳɟɟ ɦɧɨɠɟɫɬɜɨ ɞɥɹ ɜɬɨɪɨɣ 
ɧɟɣɪɨɫɟɬɢ ɞɨɥɠɟɧ ɝɨɬɨɜɢɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɶ, 
ɤɨɬɨɪɵɣ ɱɢɬɚɟɬ ɫɬɭɞɟɧɬɚɦ ɭɱɟɛɧɭю ɞɢɫɰɢɩɥɢɧɭ. 
ɂɡ ɭɱɟɛɧɨɣ ɩɪɨɝɪɚɦɦɵ (ɚ ɷɬɨ ɭɬɜɟɪɠɞёɧɧɵɣ 
ɧɨɪɦɚɬɢɜɧɵɣ ɞɨɤɭɦɟɧɬ) ɛɵɥ ɜɡɹɬ ɫɩɢɫɨɤ ɡɧɚɧɢɣ ɢ 
ɭɦɟɧɢɣ, ɤɨɬɨɪɵɦɢ ɞɨɥɠɟɧ ɨɜɥɚɞɟɬɶ ɫɬɭɞɟɧɬ ɩɨ 
ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɟ, ɢ  ɞɥɹ ɧɟɝɨ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɫɮɨɪɦɢɪɨɜɚɧɚ ɬɚɛɥɢɰɚ, ɩɨɤɚɡɵɜɚюɳɚɹ, ɡɚ ɤɚɤɢɟ 
ɡɧɚɧɢɹ ɢ ɧɚɜɵɤɢ ɫɬɚɜɢɬɫɹ ɨɩɪɟɞɟɥёɧɧɚɹ ɨɰɟɧɤɚ. 

  

 
 

Ɋɢɫɭɧɨɤ  θ -  Ɋɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ ɧɟɣɪɨɫɟɬɢ  
«Ɉɰɟɧɤɚ – ɩɪɨɝɧɨɡ - ɨɫɬɚɬɨɱɧɵɟ ɡɧɚɧɢɹ» 

 

ɉɨ ɚɧɚɥɨɝɢɢ ɫ ɩɪɟɞɵɞɭɳɟɣ ɧɟɣɪɨɦɨɞɟɥɶю 
ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ ɜɬɨɪɨɣ ɬɪёɯɫɥɨɣɧɨɣ 
ɧɟɣɪɨɫɟɬɢ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɧɟɣɪɨɧɨɜ ɜ ɫɥɨɹɯ 4-β0-

γη. ȼɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɧɟɣɪɨɫɟɬɢ – ɷɬɨ ɜɟɤɬɨɪ 
ɨɰɟɧɨɤ, ɚ ɜɵɯɨɞɧɵɟ – ɜɟɤɬɨɪ ɭɫɪɟɞɧёɧɧɵɯ ɡɧɚɧɢɣ 
ɢ ɧɚɜɵɤɨɜ. ɉɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɪɢɫ. θ. 

Сɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ ɞɜɭɯ ɨɛɭɱɟɧɧɵɯ 
ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɨɰɟɧɢɜɚɥɚɫɶ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ 
ɦɟɧɬɚɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɚ ɫ ɧɨɦɟɪɨɦ θ (ɬɚɛɥ. 4), 
ɤɨɬɨɪɵɣ ɧɟ ɭɱɚɫɬɜɨɜɚɥ ɜ ɨɛɭɱɟɧɢɢ. 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɜɭɯɤɚɫɤɚɞɧɨɣ ɫɯɟɦɨɣ ɧɚ ɪɢɫ. 4. Ⱥɧɚɥɢɡ 
ɪɟɡɭɥɶɬɚɬɚ ɪɚɛɨɬɵ ɩɟɪɜɨɝɨ ɤɚɫɤɚɞɚ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɡɧɚɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬ ɜɵɯɨɞɧɨɝɨ ɜɟɤɬɨɪɚ ɛɥɢɡɤɢ ɤ 
ɤɨɞɭ (1,0,0,0). Эɬɚ ɤɨɞɢɪɨɜɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ ɨɰɟɧɤɟ «ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ», 
ɤɨɬɨɪɭю ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɥɭɱɢɥ ɷɬɨɬ 
ɫɬɭɞɟɧɬ ɧɚ ɷɤɡɚɦɟɧɟ (ɬɚɛɥ. 4). 

Сɩɪɨɝɧɨɡɢɪɨɜɚɧɧɚɹ ɨɰɟɧɤɚ ɫ ɜɵɯɨɞɚ 
ɩɟɪɜɨɣ ɧɟɣɪɨɫɟɬɢ ɩɨɞɚɜɚɥɚɫɶ ɧɚ ɜɯɨɞ ɜɬɨɪɨɣ 
ɧɟɣɪɨɫɟɬɢ, ɤɨɬɨɪɚɹ ɮɨɪɦɢɪɨɜɚɥɚ 
ɪɟɡɭɥɶɬɢɪɭюɳɢɣ ɜɟɤɬɨɪ В ɨɫɬɚɬɨɱɧɵɯ ɡɧɚɧɢɣ ɢ 
ɭɦɟɧɢɣ ɷɬɨɝɨ ɫɬɭɞɟɧɬɚ (ɪɢɫ. 7). 
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Ɋɢɫɭɧɨɤ 7 -  ɉɪɨɝɧɨɡɧɵɟ ɨɫɬɚɬɨɱɧɵɟ ɡɧɚɧɢɹ ɢ ɧɚɜɵɤɢ ɞɥɹ ɲɟɫɬɨɝɨ ɫɬɭɞɟɧɬɚ ɩɨ ɪɚɫɫɦɨɬɪɟɧɧɨɣ 

ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɟ 

 

Ɂɧɚɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬ ɜɟɤɬɨɪɚ В ɦɨɠɧɨ 
ɬɪɚɤɬɨɜɚɬɶ ɤɚɤ ɫɬɟɩɟɧɢ ɭɜɟɪɟɧɧɨɫɬɢ ɜ ɬɨɦ, ɱɬɨ ɭ 
ɞɚɧɧɨɝɨ ɫɬɭɞɟɧɬɚ ɫɨɯɪɚɧɹюɬɫɹ ɜ ɟɝɨ ɩɚɦɹɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭюɳɢɟ ɡɧɚɧɢɹ ɢ ɭɦɟɧɢɹ (ɤɨɧɟɱɧɨ, 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɨɛɭɱɚюɳɢɯ 
ɦɧɨɠɟɫɬɜ). ȿɫɥɢ ɫɨɩɨɫɬɚɜɢɬɶ ɩɨɥɭɱɟɧɧɵɣ 
ɪɟɡɭɥɶɬɚɬ ɫ ɤɪɢɬɟɪɢɹɦɢ ɨɰɟɧɤɢ ɩɨ ɭɱɟɛɧɨɣ 
ɞɢɫɰɢɩɥɢɧɟ «Сɢɫɬɟɦɵ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 
ɢɧɬɟɥɥɟɤɬɚ», ɬɨ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫ. 7 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɩɪɨɝɧɨɡɢɪɨɜɚɧɧɵɯ ɡɧɚɧɢɣ ɢ 
ɭɦɟɧɢɣ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɰɟɧɤɟ 
«ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ».  

Ɂɚɤɥɸɱɟɧɢɟ 

ɉɪɟɞɥɨɠɟɧ ɧɨɜɵɣ ɩɨɞɯɨɞ ɤ ɨɩɢɫɚɧɢю 
ɬɪɭɞɧɨ ɮɨɪɦɚɥɢɡɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ 
ɫɬɭɞɟɧɬɨɜ, ɩɨɡɜɨɥɹюɳɢɣ ɞɥɹ ɤɚɠɞɨɣ ɢɡɭɱɚɟɦɨɣ 
ɞɢɫɰɢɩɥɢɧɵ ɫɬɪɨɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭюɳɭю 
ɧɟɣɪɨɦɨɞɟɥɶ, ɤɨɬɨɪɚɹ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɨɫɬɚɬɨɱɧɵɟ ɡɧɚɧɢɹ ɢ ɧɚɜɵɤɢ ɭ 
ɫɬɭɞɟɧɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɥɢɱɧɨɫɬɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

Уɫɬɚɧɨɜɥɟɧɵ ɜɧɟɲɧɢɟ ɢ ɜɧɭɬɪɟɧɧɢɟ 
ɮɚɤɬɨɪɵ, ɜɥɢɹюɳɢɟ ɧɚ ɭɫɩɟɜɚɟɦɨɫɬɶ ɫɬɭɞɟɧɬɨɜ ɢ 
ɤɚɱɟɫɬɜɨ ɭɫɜɚɢɜɚɧɢɹ ɡɧɚɧɢɣ ɢ ɧɚɜɵɤɨɜ. Ɉɫɨɛɨɟ 
ɜɧɢɦɚɧɢɟ ɛɵɥɨ ɭɞɟɥɟɧɨ ɫɬɭɞɟɧɬɭ ɤɚɤ ɥɢɱɧɨɫɬɢ ɢ 
ɟɝɨ ɦɟɫɬɭ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, 
ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɩɟɰɢɚɥɶɧɚɹ ɦɟɬɨɞɢɤɚ, 
ɩɨɡɜɨɥɹюɳɚɹ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ, 
ɷɦɨɰɢɨɧɚɥɶɧɵɟ, ɩɪɢɪɨɞɧɵɟ ɢ ɮɢɡɢɱɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬɚ. Ɇɟɬɨɞɢɤɚ ɛɵɥɚ ɨɫɧɨɜɚɧɚ 
ɧɚ ɤɥɚɫɫɢɱɟɫɤɢɯ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ ɩɨɞɯɨɞɚɯ, 
ɨɛɥɚɞɚюɳɢɯ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶю ɢ ɞɨɫɬɚɬɨɱɧɨɣ 
ɥɟɝɤɨɫɬɶю ɜ ɩɪɢɦɟɧɟɧɢɢ. 

ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɦɟɧɬɚɥɶɧɨɝɨ ɩɨɪɬɪɟɬɚ 
ɫɬɭɞɟɧɬɚ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɧɟɣɪɨɚɥɝɨɪɢɬɦ 
ɩɨɫɬɪɨɟɧɢɹ ɞɜɭɯɤɚɫɤɚɞɧɨɣ ɧɟɣɪɨɦɨɞɟɥɢ, 

ɢɦɢɬɢɪɭюɳɟɣ ɩɪɨɰɟɫɫ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɚ ɩɭɬёɦ ɩɟɪɟɞɚɱɢ ɟɦɭ 
ɫɩɪɨɝɧɨɡɢɪɨɜɚɧɧɵɯ ɨɫɬɚɬɨɱɧɵɯ ɡɧɚɧɢɣ ɢ 
ɧɚɜɵɤɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɚ ɪɵɧɤɟ 
ɬɪɭɞɚ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɧɚ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɟɥɹɯ ɩɨɤɚɡɚɥɢ ɩɪɚɜɢɥɶɧɨɫɬɶ 
ɩɪɟɞɥɨɠɟɧɧɵɯ ɢɞɟɣ ɩɨ ɪɟɲɟɧɢю ɩɨɫɬɚɜɥɟɧɧɨɣ 
ɡɚɞɚɱɢ. 

ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɨɛɭɱɟɧɢɹ ɛɭɞɭɬ 
ɪɚɡɪɚɛɨɬɚɧɵ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɚɝɟɧɬɵ 
Дβ1Ж, ɤɨɬɨɪɵɟ ɜ ɤɨɦɩɥɟɤɫɟ ɛɭɞɭɬ ɦɨɞɟɥɢɪɨɜɚɬɶ 
ɞɢɧɚɦɢɤɭ ɩɪɨɰɟɫɫɨɜ ɨɛɭɱɟɧɢɹ ɝɪɭɩɩɵ ɫɬɭɞɟɧɬɨɜ 
ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɢɯ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɨ. 

Ʌɢɬɟɪɚɬɭɪɚ 

1. Ɍɟɥɶɧɨɜ ɘ.Ɏ., Ⱦɚɧɢɥɨɜ Ⱥ.ȼ., Ʉɚɡɚɤɨɜ 
ȼ.Ⱥ. ɉɪɢɦɟɧɟɧɢɟ ɦɧɨɝɨɚɝɟɧɬɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ 
ɪɟɲɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɡɚɞɚɱ ɜ 
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Ɏɟɞɹɟɜ Ɉ.ɂ. ɇɟɣɪɨɫɟɬɟɜɵɟ ɦɨɞɟɥɢ ɦɧɨɝɨɚɝɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɫɬɚɬɨɱɧɵɯ 
ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɨɜ.  ɇɚɭɱɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɧɟɣɪɨɫɟɬɟɜɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ 
ɫɬɭɞɟɧɬɨɜ ɞɥɹ ɚɝɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɵɧɤɚ ɬɪɭɞɚ. Эɬɚ ɦɨɞɟɥɶ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ 
ɩɟɪɟɞɚɱɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵх ɧɚɜɵɤɨɜ ɢ ɡɧɚɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɥɢɱɧɨɫɬɧɵх хɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɭɞɟɧɬɨɜ. 
ɋɢɫɬɟɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɢɫɤɭɫɫɬɜɟɧɧɵх ɚɝɟɧɬɨɜ ɩɨɡɜɨɥɢɬ  ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ 
ɦɨɥɨɞɵх ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢх ɞɚɥɶɧɟɣɲɟɝɨ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɚ. 
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ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ 

 

Fedyaev O.I. Neural network models of a multi-agent system for forecasting students' residual 

knowledge. The scientific work is devoted to the development of a neural network model of the learning process 

for students agent system modeling of the labor market. This model simulates the transfer of skills and 

knowledge, depending on the personal characteristics of students. The system will allow the simulation to 

analyze the process of training young professionals and to predict their future employment prospects.
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