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ɊȿɎȿɊȺɌ 

 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ» ɫɨɞɟɪɠɢɬ 49 ɫɬɪɚɧɢɰ ɬɟɤɫɬɚ, 26 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ. 

ɊȺɋɉɈɁɇȺȼȺɇɂȿ ɈȻɊȺɁɈȼ, ɊȺɋɉɈɁɇȺȼȺɇɂȿ ɂɁɈȻɊȺɀȿɇɂɃ, 

ɉɊȿɐȿȾȿɇɌ, ɈȻɊȺɁ, ɇȿɃɊɈɇɇȺə ɋȿɌɖ, ɆȺɒɂɇȺ ɈɉɈɊɇɕɏ 

ȼȿɄɌɈɊɈȼ, ɈȻɍɑȺɘɓȺə ȼɕȻɈɊɄȺ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ 

ɚɥɝɨɪɢɬɦɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɢɡɭɱɟɧɵ ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ: ɦɟɬɨɞ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ, ɦɟɬɨɞ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ. Ɋɟɲɟɧ ɩɪɚɤɬɢɱɟɫɤɢɣ ɩɪɢɦɟɪ ɡɚɞɚɱɢ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ – ɡɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 

ɩɟɲɟɯɨɞɨɜ. Ɋɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ «Ɋɚɫɩɨɡɧɚɜɚɧɢɟ 

ɩɟɲɟɯɨɞɨɜ», ɪɟɚɥɢɡɭɸɳɟɟ ɪɚɛɨɬɭ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɨ 

ɪɟɲɟɧɢɸ ɩɨɫɬɚɜɥɟɧɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ. ɉɪɨɜɟɞɟɧɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 

ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ, ɫɤɨɪɨɫɬɢ ɫɯɨɞɢɦɨɫɬɢ 

ɢ ɤɚɱɟɫɬɜɭ ɨɛɭɱɟɧɢɹ ɦɟɬɨɞɨɜ ɧɚ ɩɨɞɨɛɪɚɧɧɵɯ ɨɛɭɱɚɸɳɢɯ ɜɵɛɨɪɤɚɯ. 

ɉɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ 

ɦɟɬɨɞɚ. 
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ȼȼȿȾȿɇɂȿ 
 

ȼɨ ɦɧɨɝɢɯ ɫɮɟɪɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɬɪɟɛɭɟɬɫɹ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ 

ɨɛɴɟɤɬɵ ɧɚ ɧɟɫɤɨɥɶɤɨ ɤɚɬɟɝɨɪɢɣ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. Ɂɚɞɚɱɢ 

ɩɨɞɨɛɧɨɝɨ ɜɢɞɚ ɨɬɧɨɫɹɬɫɹ ɤ ɡɚɞɚɱɟ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ, ɹɜɥɹɸɳɟɣɫɹ ɨɞɧɨɣ 

ɢɡ ɧɚɢɛɨɥɟɟ ɩɪɚɤɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɢ ɫɥɨɠɧɵɯ ɡɚɞɚɱ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ.  

Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɪɚɡɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɭɱɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, 

ɜɨɡɧɢɤɲɟɟ ɢ ɪɚɡɜɢɜɚɸɳɟɟɫɹ ɧɚ ɛɚɡɟ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɬɢɤɢ, ɩɪɢɤɥɚɞɧɨɣ 

ɫɬɚɬɢɫɬɢɤɢ, ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɢ ɫɦɟɠɧɵɯ ɞɢɫɰɢɩɥɢɧ. ȿɝɨ 

ɧɚɡɧɚɱɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɪɢɧɰɢɩɨɜ ɢ ɦɟɬɨɞɨɜ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɨɛɴɟɤɬɨɜ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ. Ɇɟɬɨɞɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ ɢɦɟɸɬ ɲɢɪɨɤɢɣ 

ɫɩɟɤɬɪ ɩɪɢɦɟɧɟɧɢɣ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɨɛɥɚɫɬɹɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɢɡɭɱɟɧɢɟɦ ɨɛɴɟɤɬɨɜ ɢ ɩɪɨɰɟɫɫɨɜ: ɦɟɞɢɰɢɧɟ, ɛɢɨɥɨɝɢɢ, ɯɢɦɢɢ, 

ɦɚɪɤɟɬɢɧɝɟ, ɩɫɢɯɨɥɨɝɢɢ, ɫɨɰɢɨɥɨɝɢɢ, ɦɟɧɟɞɠɦɟɧɬɟ ɢ ɞɪɭɝɢɯ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɡɚɞɚɱɢ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ: ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɪɟɱɢ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ, 

ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɫɢɦɜɨɥɨɜ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɞɨɤɭɦɟɧɬɨɜ, ɩɨɢɫɤ ɡɧɚɧɢɣ ɜ ɛɚɡɚɯ 

ɞɚɧɧɵɯ ɢ ɞɪɭɝɢɟ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ 

ɨɫɧɨɜɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ.  

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɪɚɛɨɬɵ ɩɪɢɜɨɞɹɬɫɹ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ.  

ȼɦɟɫɬɟ ɫ ɪɚɡɜɢɬɢɟɦ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɪɟɫɭɪɫɨɜ, ɩɨɫɬɨɹɧɧɨ 

ɩɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ ɦɟɬɨɞɵ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɤɨɬɨɪɵɟ 

ɪɟɲɚɸɬ ɡɚɞɚɱɭ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ. ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɢɡɭɱɚɸɬɫɹ ɬɪɢ 

ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɯ ɦɟɬɨɞɚ ɛɢɧɚɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ: ɦɟɬɨɞ ɨɩɨɪɧɵɯ 

ɜɟɤɬɨɪɨɜ, ɦɟɬɨɞ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ. 

ȼ ɬɪɟɬɶɟɣ, ɱɟɬɜɺɪɬɨɣ ɢ ɩɹɬɨɣ ɝɥɚɜɚɯ ɪɚɛɨɬɵ ɞɚɟɬɫɹ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 

ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɢ ɭɤɚɡɵɜɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɢɯ ɪɚɛɨɬɵ. 
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ȼ ɪɚɛɨɬɟ ɪɟɲɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢɣ ɩɪɢɦɟɪ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ – ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɩɟɲɟɯɨɞɨɜ.  

Ɋɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ «Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɩɟɲɟɯɨɞɨɜ», 

ɪɟɚɥɢɡɭɸɳɟɟ ɦɟɬɨɞ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ, ɧɟɣɪɨɧɧɭɸ ɫɟɬɶ ɫ ɨɛɪɚɬɧɵɦ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɨɲɢɛɤɢ ɢ ɦɟɬɨɞ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ. Ⱦɥɹ ɤɚɠɞɨɝɨ 

ɦɟɬɨɞɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬɞɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɚɧɧɨɟ 

ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ ɪɟɲɚɟɬ ɩɨɫɬɚɜɥɟɧɧɭɸ ɩɪɚɤɬɢɱɟɫɤɭɸ ɡɚɞɚɱɭ.  

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɪɚɛɨɬɵ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ 

ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ. ȼɵɩɨɥɧɹɟɬɫɹ ɫɟɪɢɹ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɰɟɧɢɬɶ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɨɜ ɧɚ 

ɪɹɞɟ ɬɟɫɬɨɜɵɯ ɨɛɭɱɚɸɳɢɯ ɜɵɛɨɪɨɤ. ȼ ɯɨɞɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɦɟɬɨɞɵ ɫɪɚɜɧɢɜɚɸɬɫɹ ɩɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ, ɫɤɨɪɨɫɬɢ ɫɯɨɞɢɦɨɫɬɢ ɢ 

ɤɚɱɟɫɬɜɭ ɨɛɭɱɟɧɢɹ. 

 



5 
 

1 Ɂɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ 
 

1.1 ɉɨɧɹɬɢɟ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ 
 

ȼ ɧɵɧɟɲɧɢɯ ɪɟɚɥɢɹɯ ɫɥɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ, ɜ 

ɤɨɬɨɪɨɣ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɪɚɡɨɜ. ɋɭɳɟɫɬɜɭɟɬ ɩɨɫɬɨɹɧɧɚɹ 

ɩɨɬɪɟɛɧɨɫɬɶ ɪɟɲɚɬɶ ɩɨɞɨɛɧɵɟ ɡɚɞɚɱɢ ɫ ɩɨɦɨɳɶɸ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ, 

ɢɫɩɨɥɶɡɭɹ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 1.1 Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɪɚɡɨɜ – ɷɬɨ ɧɚɭɤɚ ɨ ɩɪɢɧɰɢɩɚɯ ɢ 

ɦɟɬɨɞɚɯ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ. 

Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɪɚɡɨɜ ɹɜɥɹɟɬɫɹ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦ ɢ ɭɫɩɟɲɧɨ 

ɪɚɡɜɢɜɚɸɳɢɦɫɹ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɬɢɤɟ ɢ 

ɚɧɚɥɢɡɟ ɞɚɧɧɵɯ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɜɨɡɧɢɤɚɟɬ ɜ 

ɫɚɦɵɯ ɪɚɡɧɵɯ ɨɛɥɚɫɬɹɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɢɡɭɱɟɧɢɟɦ 

ɨɛɴɟɤɬɨɜ ɢ ɩɪɨɰɟɫɫɨɜ: ɦɟɞɢɰɢɧɟ, ɛɢɨɥɨɝɢɢ, ɯɢɦɢɢ, ɦɚɪɤɟɬɢɧɝɟ, ɩɫɢɯɨɥɨɝɢɢ, 

ɫɨɰɢɨɥɨɝɢɢ, ɦɟɧɟɞɠɦɟɧɬɟ ɢ ɞɪɭɝɢɯ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 1.2 Ɇɚɲɢɧɧɨɟ ɨɛɭɱɟɧɢɟ (ɬɟɨɪɢɹ ɨɛɭɱɟɧɢɹ ɦɚɲɢɧ) – 

ɧɚɭɱɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ,  ɧɚɯɨɞɹɳɟɟɫɹ ɧɚ ɫɬɵɤɟ ɩɪɢɤɥɚɞɧɨɣ ɫɬɚɬɢɫɬɢɤɢ, 

ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ,  ɦɟɬɨɞɨɜ ɨɩɬɢɦɢɡɚɰɢɢ, ɞɢɫɤɪɟɬɧɨɝɨ ɚɧɚɥɢɡɚ, ɬɟɨɪɢɢ 

ɜɟɪɨɹɬɧɨɫɬɟɣ (ɢ ɪɹɞɚ ɞɪɭɝɢɯ ɞɢɫɰɢɩɥɢɧ) ɢ ɢɡɭɱɚɸɳɟɟ ɦɟɬɨɞɵ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɢɧɬɟɥɥɟɤɬɚ, ɬ.ɟ. ɚɥɝɨɪɢɬɦɵ, ɤɨɬɨɪɵɟ ɧɟ ɜɩɪɹɦɭɸ ɪɟɲɚɸɬ ɡɚɞɚɱɭ, ɚ ɨɛɭɱɚɸɬɫɹ ɟɺ 

ɪɟɲɟɧɢɸ ɜ ɩɪɨɰɟɫɫɟ ɪɟɲɟɧɢɹ ɦɧɨɠɟɫɬɜɚ ɫɯɨɞɧɵɯ ɡɚɞɚɱ.  

Ɇɟɬɨɞɵ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɬɢɩɚ: ɨɛɭɱɟɧɢɟ ɫ 

ɭɱɢɬɟɥɟɦ ɢ ɨɛɭɱɟɧɢɟ ɛɟɡ ɭɱɢɬɟɥɹ. ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɜɫɟ ɞɚɥɟɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ 

ɦɟɬɨɞɵ ɛɭɞɭɬ ɹɜɥɹɬɶɫɹ ɦɟɬɨɞɚɦɢ ɨɛɭɱɟɧɢɹ ɫ ɭɱɢɬɟɥɟɦ. Ɍɚɤɨɝɨ ɪɨɞɚ ɦɟɬɨɞɵ 

ɬɪɟɛɭɸɬ ɧɚɥɢɱɢɹ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɩɪɟɰɟɞɟɧɬɨɜ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 1.3 Ɉɛɭɱɚɸɳɚɹ ɜɵɛɨɪɤɚ – ɦɧɨɠɟɫɬɜɨ ɨɛɴɟɤɬɨɜ, ɞɥɹ 

ɤɨɬɨɪɵɯ ɢɡɜɟɫɬɧɨ ɤɚɤɨɦɭ ɤɥɚɫɫɭ ɨɧɢ ɩɪɢɧɚɞɥɟɠɚɬ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 1.4 ɉɪɟɰɟɞɟɧɬ – ɷɬɨ ɨɛɪɚɡ, ɩɪɚɜɢɥɶɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 

ɤɨɬɨɪɨɝɨ ɡɚɪɚɧɟɟ ɢɡɜɟɫɬɧɚ. 
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Ɂɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɨɬɧɟɫɬɢ ɧɨɜɵɣ 

ɪɚɫɩɨɡɧɚɜɚɟɦɵɣ ɨɛɴɟɤɬ ɤ ɤɚɤɨɦɭ-ɥɢɛɨ ɤɥɚɫɫɭ. 

 

1.2 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ 
 

ɉɭɫɬɶ ɡɚɞɚɧɨ ɦɧɨɠɟɫɬɜɨ },...,{ 1 NxxX  , ɝɞɟ Nixi ,1,   ɹɜɥɹɟɬɫɹ ɨɛɪɚɡɨɦ 

ɨɛɴɟɤɬɨɦ ɪɚɫɩɨɡɧɚɜɚɧɢɹ. ɋɭɳɟɫɬɜɭɟɬ ɢɧɞɢɤɚɬɨɪɧɚɹ ɮɭɧɤɰɢɹ, ɤɨɬɨɪɚɹ 

ɧɟɢɡɜɟɫɬɧɚ [17]. 

 },...,1{,:)( mMMXxg   (1.1) 

Ɉɩɪɟɞɟɥɟɧɢɟ 1.5 Иɧɞɢɤɚɬɨɪɧɚɹ ɮɭɧɤɰɢɹ – ɷɬɨ ɮɭɧɤɰɢɹ ɜɢɞɚ (1,1), 

ɪɚɡɛɢɜɚɸɳɚɹ ɩɪɨɫɬɪɚɧɫɬɜɨ ɨɛɪɚɡɨɜ X  ɧɚ m  ɧɟɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɤɥɚɫɫɨɜ [17]. 

ɉɭɫɬɶ F  – ɷɬɨ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɪɢɡɧɚɤɨɜ, ɮɭɧɤɰɢɹ FXxf :)(  ɫɬɚɜɢɬ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɚɠɞɨɦɭ ɨɛɴɟɤɬɭ Xxi   ɜɟɤɬɨɪ )(xf . ȼɟɤɬɨɪ )(xf  ɧɚɡɵɜɚɟɬɫɹ 

ɨɛɪɚɡɨɦ ɨɛɴɟɤɬɚ x . ȼ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɛɪɚɡɨɜ ɨɩɪɟɞɟɥɟɧɵ ɧɟɩɟɪɟɫɟɤɚɸɳɢɟɫɹ 

ɦɧɨɠɟɫɬɜɚ ɬɨɱɟɤ miFKi .1,  , ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɛɪɚɡɚɦ ɨɞɧɨɝɨ ɤɥɚɫɫɚ [17]. 

Ɉɩɪɟɞɟɥɟɧɢɟ 1.6 Ɋɟɲɚɸɳɢɦ ɩɪɚɜɢɥɨɦ ɧɚɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɹ ɜɢɞɚ 

MFxg :)( , ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɨɰɟɧɤɭ ɞɥɹ )(xg  ɧɚ ɨɫɧɨɜɚɧɢɢ )(xf  [17]. 

ɉɭɫɬɶ Njxff jj ,1),(   – ɞɨɫɬɭɩɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɮɭɧɤɰɢɹɯ )(xg  ɢ 

)(xf , ɧɨ ɫɚɦɢ ɷɬɢ ɮɭɧɤɰɢɢ ɧɟɢɡɜɟɫɬɧɵ. Ɍɨɝɞɚ ),( jj fg  – ɦɧɨɠɟɫɬɜɨ 

ɩɪɟɰɟɞɟɧɬɨɜ [17]. 

Ɍɪɟɛɭɟɬɫɹ ɩɨɫɬɪɨɢɬɶ ɬɚɤɨɟ ɪɟɲɚɸɳɟɟ ɩɪɚɜɢɥɨ )(xg , ɱɬɨɛɵ 

ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɨɛɴɟɤɬɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɱɢɫɥɨɦ ɨɲɢɛɨɤ. 

Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜɵɲɟ, ɧɚɛɨɪ ɨɛɴɟɤɬɨɜ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɢɡɧɚɤɚɦɢ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɫɥɟɞɭɸɳɢɯ ɨɛɪɚɡɨɜ: 

 Ȼɢɧɚɪɧɵɣ (0 ɢɥɢ 1), 

 ɇɨɦɢɧɚɥɶɧɵɣ (ɤɚɱɟɫɬɜɟɧɧɵɣ) ɩɪɢɡɧɚɤ, 

 ɉɨɪɹɞɤɨɜɵɣ ɢɥɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɩɪɢɡɧɚɤ. 
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɪɢɡɧɚɤɢ ɞɥɹ ɨɩɢɫɚɧɢɹ 

ɨɛɴɟɤɬɨɜ. 

Ȼɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ – 

ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ, ɬ.ɟ. ɜ ɤɚɱɟɫɬɜɟ ɦɧɨɠɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɜɨɡɶɦɟɦ ɧɟɤɨɬɨɪɨɟ ɦɧɨɠɟɫɬɜɨ ɢɡɨɛɪɚɠɟɧɢɣ. Ɍɚɤ ɠɟ ɭɫɥɨɜɢɦɫɹ, ɱɬɨ 

ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɷɬɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɛɭɞɟɦ ɩɪɨɜɨɞɢɬɶ ɩɨ 2 ɤɥɚɫɫɚɦ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɧɨɠɟɫɬɜɨ }1,0{M . 

 

1.3 ɋɜɟɞɟɧɢɹ ɨ ɩɨɥɭɱɟɧɢɹ ɜɟɤɬɨɪɨɜ ɩɪɢɡɧɚɤɨɜ 
 

Ʉɚɤ ɭɠɟ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜ ɩɪɟɞɵɞɭɳɟɦ ɪɚɡɞɟɥɟ, ɜɫɟ ɦɟɬɨɞɵ, ɪɟɲɚɸɳɢɟ 

ɡɚɞɚɱɭ ɪɚɫɩɨɡɧɚɜɚɧɢɹ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɡɚɞɚɱɭ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ) 

ɜɵɩɨɥɧɹɸɬ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɨɛɴɟɤɬɨɜ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɬ.ɟ. 

ɜɟɤɬɨɪɚ ɡɧɚɱɟɧɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ). Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɛɵɥɨ ɭɞɨɛɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɷɬɢ ɦɟɬɨɞɵ, ɩɪɨɜɟɞɟɦ ɧɟɤɨɬɨɪɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚɞ ɢɡɨɛɪɚɠɟɧɢɹɦɢ. ɋɥɟɞɭɟɬ 

ɨɝɨɜɨɪɢɬɶ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ ɢɡɨɛɪɚɠɟɧɢɣ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɪɚɫɬɪɨɜɵɟ ɢɡɨɛɪɚɠɟɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 1.7 Ɋɚɫɬɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ –  ɢɡɨɛɪɚɠɟɧɢɟ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ ɫɟɬɤɭ ɩɢɤɫɟɥɟɣ (ɰɜɟɬɧɵɯ ɬɨɱɟɤ) ɧɚ ɦɨɧɢɬɨɪɟ, ɛɭɦɚɝɟ ɢ 

ɞɪɭɝɢɯ ɨɬɨɛɪɚɠɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜɚɯ.  

ȼɚɠɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢɡɨɛɪɚɠɟɧɢɹ ɹɜɥɹɸɬɫɹ: ɪɚɡɦɟɪ ɢɡɨɛɪɚɠɟɧɢɹ 

ɜ ɩɢɤɫɟɥɹɯ (ɜ ɜɢɞɟ ɤɨɥɢɱɟɫɬɜɚ ɩɢɤɫɟɥɟɣ ɩɨ ɲɢɪɢɧɟ ɢ ɩɨ ɜɵɫɨɬɟ) ɢ ɤɨɥɢɱɟɫɬɜɨ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɰɜɟɬɨɜ ɢɥɢ ɝɥɭɛɢɧɚ ɰɜɟɬɚ.  

ȼ ɤɚɱɟɫɬɜɟ ɬɚɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɟɪɚɰɢɸ 

ɩɨɥɭɱɟɧɢɹ ɝɪɚɞɢɟɧɬɚ ɢɡɨɛɪɚɠɟɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 1.8 Ƚɪɚɞɢɟɧɬ – ɧɚɩɪɚɜɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ 

ɹɪɤɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ],[
y

f

x

f
f







 . 

Ƚɪɚɞɢɟɧɬ – ɷɬɨ ɜɟɤɬɨɪ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ ɞɥɢɧɨɣ (ɫɢɥɨɣ 

ɤɪɚɹ) ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ. Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɞɥɢɧɵ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɜɤɥɢɞɨɜɭ 
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ɦɟɬɪɢɤɭ 
22 )()(||||

y

f

x

f
f








 , ɚ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ 
x

f
y

f







 arctan . 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɧɟɬ ɩɪɹɦɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɫɱɢɬɚɬɶ ɩɪɨɢɡɜɨɞɧɵɟ ɨɬ 

ɢɡɨɛɪɚɠɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɜɜɨɞɢɬɫɹ ɨɩɟɪɚɰɢɹ ɫɜɟɪɬɤɢ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ 

ɱɢɫɥɟɧɧɨ ɜɵɱɢɫɥɢɬɶ ɩɪɨɢɡɜɨɞɧɭɸ ɜ ɤɚɠɞɨɦ ɩɢɤɫɟɥɟ. 

Ɉɩɟɪɚɰɢɹ ɫɜɟɪɬɤɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɟɪɟɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ 

ɩɢɤɫɟɥɹ ɫ ɩɨɦɨɳɶɸ ɧɚɥɨɠɟɧɢɹ ɹɞɪɚ. ɉɟɪɟɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ 

ɩɪɨɢɡɜɟɞɟɧɢɹ ɧɟɰɟɧɬɪɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɹɞɪɚ ɢ ɩɢɤɫɟɥɟɣ ɢɡɨɛɪɚɠɟɧɢɹ, ɧɚ 

ɤɨɬɨɪɵɟ ɷɬɨ ɹɞɪɨ ɧɚɥɨɠɟɧɨ, ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɷɬɢɯ ɩɪɨɢɡɜɟɞɟɧɢɣ. 

Ⱥɥɝɨɪɢɬɦ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɨɣ ɨɩɟɪɚɰɢɢ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 

Ɋɢɫɭɧɨɤ 1.1 – ɉɪɢɦɟɧɟɧɢɟ ɨɩɟɪɚɰɢɢ ɫɜɟɪɬɤɢ 
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Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɩɨ x  ɜ ɤɚɱɟɫɬɜɟ ɹɞɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɨɩɟɪɚɬɨɪ ɋɨɛɟɥɹ ɜɢɞɚ (1.2), ɚ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɜ ɤɚɠɞɨɦ ɩɢɤɫɟɥɟ 

ɢɡɨɛɪɚɠɟɧɢɹ ɩɨ y  ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɩɟɪɚɬɨɪ ɋɨɛɟɥɹ ɜɢɞɚ (1.3). 
 

 
121

000

121 
 (1.2) 

 
101

202

101





 (1.3) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ ɩɪɨɢɡɜɨɞɧɵɟ ɜ ɤɚɠɞɨɦ ɩɢɤɫɟɥɟ 

ɢɡɨɛɪɚɠɟɧɢɹ, ɜɵɱɢɫɥɢɬɶ ɝɪɚɞɢɟɧɬ, ɞɥɢɧɭ ɝɪɚɞɢɟɧɬɚ ɢ ɟɝɨ ɧɚɩɪɚɜɥɟɧɢɟ. 

ɂɡɨɛɪɚɠɟɧɢɹ ɧɚ ɜɯɨɞɟ ɦɨɝɭɬ ɛɵɬɶ ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɧɵɦɢ ɩɨ ɪɚɡɦɟɪɭ ɢ 

ɰɜɟɬɨɜɨɣ ɩɚɥɢɬɪɟ. Ʉɚɤ ɜɢɞɧɨ, ɜ ɨɩɟɪɚɰɢɢ ɫɜɟɪɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɧɚ ɦɚɬɪɢɰɚ, 

ɧɨ ɜ ɩɚɥɢɬɪɟ RGB ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪɟɯ ɬɚɤɢɯ ɦɚɬɪɢɰ.  

ɉɪɟɨɛɪɚɡɭɟɦ ɢɡɨɛɪɚɠɟɧɢɟ ɤ ɪɚɡɪɟɲɟɧɢɸ 64*128 ɩɢɤɫɟɥɟɣ, ɥɢɛɨ 

ɝɪɚɮɢɱɟɫɤɢɦ ɪɟɞɚɤɬɨɪɨɦ, ɥɢɛɨ ɤɚɤɢɦɢ-ɥɢɛɨ ɞɪɭɝɢɦɢ ɞɨɫɬɭɩɧɵɦɢ ɫɪɟɞɫɬɜɚ. 

Ⱦɚɥɟɟ, ɢɫɩɨɥɶɡɭɹ ɬɪɢ ɦɚɬɪɢɰɵ ɰɜɟɬɨɜɨɣ ɩɚɥɢɬɪɵ RGB, ɩɪɟɨɛɪɚɡɭɟɦ 

ɢɡɨɛɪɚɠɟɧɢɟ ɤ ɝɪɚɞɚɰɢɢ ɫɟɪɨɝɨ, ɩɨɥɭɱɚɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɞɧɭ ɦɚɬɪɢɰɭ. 

ɉɟɪɟɯɨɞ ɜ ɝɪɚɞɚɰɢɸ ɫɟɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

BGR *114.0*587.0*299,0  , ɤɨɬɨɪɚɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɨɩɟɪɚɰɢɸ ɫɜɟɪɬɤɢ ɫ ɩɪɢɜɟɞɟɧɧɵɦɢ ɜɵɲɟ 

ɨɩɟɪɚɬɨɪɚɦɢ. 

Ɋɚɡɨɛɶɺɦ ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ ɹɱɟɣɤɢ 8*8 ɩɢɤɫɟɥɟɣ. ȼ ɬɚɤɢɯ ɹɱɟɣɤɚɯ ɞɥɹ 

ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ ɟɫɬɶ ɝɪɚɞɢɟɧɬ, ɟɝɨ ɞɥɢɧɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟ. ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ 

ɞɚɧɧɵɯ ɫɨɫɬɚɜɢɦ ɝɢɫɬɨɝɪɚɦɦɭ ɞɥɹ ɤɚɠɞɨɣ ɹɱɟɣɤɢ. 

Ƚɢɫɬɨɝɪɚɦɦɚ ɛɭɞɟɬ ɫɨɫɬɨɹɬɶ ɢɡ 8 ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶ 

ɪɚɡɥɢɱɧɵɟ ɭɝɥɵ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɤɬɨɪɚ ɝɪɚɞɢɟɧɬɚ, ɬ.ɟ.: 

 ]
4

,0[


 – ɷɥɟɦɟɧɬ ɧɨɦɟɪ 1, 
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 ]
2

,
4

[


 – ɷɥɟɦɟɧɬ ɧɨɦɟɪ 2, 

 ]
4

3
,

2
[


 – ɷɥɟɦɟɧɬ ɧɨɦɟɪ 3, 

 ],
4

3
[ 

 – ɷɥɟɦɟɧɬ ɧɨɦɟɪ 4, 

 ]
4

5
,[
  – ɷɥɟɦɟɧɬ ɧɨɦɟɪ 5, 

 ]
2

3
,

4

5
[


– ɷɥɟɦɟɧɬ ɧɨɦɟɪ 6, 

 ]
4

7
,

2

3
[


 – ɷɥɟɦɟɧɬ ɧɨɦɟɪ 7, 

 ]2,
4

7
[ 

 – ɷɥɟɦɟɧɬ ɧɨɦɟɪ 8. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɡɢɪɭɹ 64 ɩɢɤɫɟɥɹ ɜ ɹɱɟɣɤɟ, ɢɫɫɥɟɞɭɟɦ ɤɚɠɞɵɣ 

ɩɢɤɫɟɥɶ ɨɬɞɟɥɶɧɨ. ɇɚɯɨɞɢɦ ɧɚɩɪɚɜɥɟɧɢɟ ɝɪɚɞɢɟɧɬɚ ɜ ɷɬɨɦ ɩɢɤɫɟɥɟ, ɚ ɡɚɬɟɦ –   

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɷɥɟɦɟɧɬ ɝɢɫɬɨɝɪɚɦɦɵ ɞɥɹ ɷɬɨɝɨ ɝɪɚɞɢɟɧɬɚ. Ʉɚɤ ɬɨɥɶɤɨ ɬɚɤɨɣ 

ɷɥɟɦɟɧɬ ɧɚɣɞɟɧ, ɩɪɢɛɚɜɥɹɟɦ ɤ ɧɟɦɭ ɟɞɢɧɢɰɭ, ɭɦɧɨɠɟɧɧɭɸ ɧɚ ɞɥɢɧɭ ɜɟɤɬɨɪɚ 

ɝɪɚɞɢɟɧɬɚ.  

Ⱦɥɹ ɤɚɠɞɨɣ ɹɱɟɣɤɢ ɩɨɥɭɱɢɬɫɹ ɨɬɞɟɥɶɧɚɹ ɝɢɫɬɨɝɪɚɦɦɚ. ȼɫɟɝɨ ɬɚɤɢɯ 

ɝɢɫɬɨɝɪɚɦɦ ɛɭɞɟɬ 64, ɤɚɤ ɢ ɹɱɟɟɤ. Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ ɝɢɫɬɨɝɪɚɦɦɵ ɛɭɞɟɦ ɫɱɢɬɚɬɶ 

ɩɪɢɡɧɚɤɨɦ ɢɡɨɛɪɚɠɟɧɢɹ. Ⱦɥɹ ɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɢɬɫɹ 

1024 ɩɪɢɡɧɚɤɚ. 
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2 ɇɟɨɛɯɨɞɢɦɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɢ ɩɨɥɨɠɟɧɢɹ ɨ 
ɫɯɨɞɢɦɨɫɬɢ ɦɟɬɨɞɨɜ 
 

2.1 ɇɟɨɛɯɨɞɢɦɵɟ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡ ɬɟɨɪɢɢ ɚɥɝɨɪɢɬɦɨɜ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɦɚɬɟɦɚɬɢɤɢ 
 

Ɉɩɪɟɞɟɥɟɧɢɟ 2.1 Аɩɩɪɨɤɫɢɦɚɰɢɹ – ɧɚɭɱɧɵɣ ɦɟɬɨɞ, ɫɨɫɬɨɹɳɢɣ ɜ ɡɚɦɟɧɟ 

ɨɞɧɢɯ ɨɛɴɟɤɬɨɜ ɞɪɭɝɢɦɢ, ɜ ɤɚɤɨɦ-ɬɨ ɫɦɵɫɥɟ ɛɥɢɡɤɢɦɢ ɤ ɢɫɯɨɞɧɵɦ, ɧɨ ɛɨɥɟɟ 

ɩɪɨɫɬɵɦɢ [16]. 

ɉɭɫɬɶ A  – ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɩɟɪɚɬɨɪ ɜ ɝɢɥɶɛɟɪɬɨɜɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ H , ɚ b  – ɷɥɟɦɟɧɬ ɷɬɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 2.2 Ƚɨɜɨɪɹɬ, ɱɬɨ ɦɟɬɨɞ ɫɯɨɞɢɬɫɹ, ɟɫɥɢ ɪɚɡɧɨɫɬɶ ɬɨɱɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɢ ɜɵɱɢɫɥɟɧɧɨɝɨ ɩɨ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɟ, ɫɬɪɟɦɢɬɫɹ ɤ ɧɭɥɸ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 2.3 ɍɫɬɨɣɱɢɜɨɫɬɶ – ɧɟɩɪɟɪɵɜɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɜɯɨɞɧɵɯ 

ɞɚɧɧɵɯ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 2.4 Кɜɚɞɪɚɬɢɱɧɵɦ ɮɭɧɤɰɢɨɧɚɥɨɦ ɧɚɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥ 

ɜɢɞɚ [22] 

 ),(2),()( buuAuuJ  . (2.1) 

Ʉɜɚɞɪɚɬɢɱɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɢɦɟɟɬ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ, ɨɱɟɜɢɞɧɨ, 

ɫɨɜɩɚɞɚɸɳɭɸ ɫ ɨɛɥɚɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɟɪɚɬɨɪɚ A, ɬɚɤ ɱɬɨ )()( ADJD  . 

Ɍɟɨɪɟɦɚ 2.1 Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɟɤɨɬɨɪɵɣ ɷɥɟɦɟɧɬ )(0 ADu   ɫɨɨɛɳɚɥ 

ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɭ, ɧɟɨɛɯɨɞɢɦɨ ɢ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɷɬɨɬ 

ɷɥɟɦɟɧɬ ɭɞɨɜɥɟɬɜɨɪɹɥ ɭɪɚɜɧɟɧɢɸ  

 bAu 0 , (2.2) 

ɩɪɢɱɟɦ ɬɚɤɨɣ ɷɥɟɦɟɧɬ ɟɞɢɧɫɬɜɟɧɧɵɣ [22]. 

Ⱦɚɥɟɟ, ɜ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ A  

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɧɚɹ ɦɚɬɪɢɰɚ ɪɚɡɦɟɪɧɨɫɬɢ nn* , ɚ ɜ 

ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɚ b  – ɜɟɤɬɨɪ ɪɚɡɦɟɪɧɨɫɬɢ n , ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɵɯ ɩɪɢɧɚɞɥɟɠɚɬ 

ɦɧɨɠɟɫɬɜɭ R . 
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2.2 ɇɟɤɨɬɨɪɵɟ ɩɨɥɨɠɟɧɢɹ ɨ ɫɯɨɞɢɦɨɫɬɢ ɦɟɬɨɞɨɜ 
 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɢ 

ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ. ȼɵɞɟɥɹɸɬ ɞɟɬɟɪɦɢɧɢɫɬɫɤɢɟ, ɜɟɪɨɹɬɧɨɫɬɧɵɟ, ɥɨɝɢɱɟɫɤɢɟ 

ɢ ɫɬɪɭɤɬɭɪɧɵɟ ɦɟɬɨɞɵ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ 

ɞɟɬɟɪɦɢɧɢɫɬɫɤɢɟ ɦɟɬɨɞɵ, ɬɚɤɢɟ ɤɚɤ: 

 Ɇɟɬɨɞ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ, 

 ɇɟɣɪɨɧɧɚɹ ɫɟɬɶ ɢ ɦɟɬɨɞ ɨɛɪɚɬɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɤɢ, 

 Ɇɟɬɨɞ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɮɭɧɤɰɢɣ. 

ɂɡ ɨɩɪɟɞɟɥɟɧɢɹ (1.6) ɜɢɞɧɨ, ɱɬɨ ɪɟɲɚɸɳɟɟ ɩɪɚɜɢɥɨ – ɷɬɨ ɧɟɤɨɬɨɪɚɹ 

ɮɭɧɤɰɢɹ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ, ɤɚɤ ɥɢɧɟɣɧɨɣ, ɬɚɤ ɢ ɧɟɥɢɧɟɣɧɨɣ. ɉɨɷɬɨɦɭ ɦɟɬɨɞ 

ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ ɫɭɳɟɫɬɜɭɟɬ ɞɜɭɯ ɜɢɞɨɜ: ɥɢɧɟɣɧɵɣ ɢ ɧɟɥɢɧɟɣɧɵɣ. Ȼɭɞɟɦ 

ɫɱɢɬɚɬɶ, ɱɬɨ ɨɛɴɟɤɬ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɹɜɥɹɟɬɫɹ ɨɛɴɟɤɬɨɦ 

ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɩɪɢɡɧɚɤɨɜ 

ɢɡɨɛɪɚɠɟɧɢɹ, 1024 ɩɟɪɟɦɟɧɧɵɦɢ. Ɍɚɤ ɤɚɤ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɫɤɚɡɚɬɶ 

ɬɨɱɧɨ, ɤ ɤɚɤɨɦɭ ɫɥɭɱɚɸ ɛɭɞɟɬ ɨɬɧɨɫɢɬɶɫɹ ɡɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ, 

ɬɨ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟɥɢɧɟɣɧɵɣ ɩɨɞɯɨɞ. 

Ɍɚɤɨɟ ɩɨɥɨɠɟɧɢɟ ɞɟɥɚɟɬɫɹ ɢɡ ɫɨɨɛɪɚɠɟɧɢɣ, ɱɬɨ ɦɟɬɨɞ ɛɭɞɟɬ ɫɯɨɞɢɬɶɫɹ 

ɥɭɱɲɟ, ɩɪɟɞɨɫɬɚɜɥɹɹ ɥɭɱɲɟɟ ɢɡ ɪɟɲɟɧɢɣ. 

ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ ɨɛɥɚɞɚɸɬ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɢɦ ɤɚɱɟɫɬɜɨɦ. Ɉɧɢ ɦɨɝɭɬ 

ɩɪɢɛɥɢɠɚɬɶ ɮɭɧɤɰɢɢ ɪɚɡɥɢɱɧɨɣ ɫɥɨɠɧɨɫɬɢ: 

 ɇɟɥɢɧɟɣɧɵɟ ɮɭɧɤɰɢɢ, 

 Ʉɭɫɨɱɧɨ-ɡɚɞɚɧɧɵɟ ɮɭɧɤɰɢɢ, 

 ɇɟɨɞɧɨɡɧɚɱɧɵɟ ɮɭɧɤɰɢɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɫ ɭɱɟɬɨɦ ɫɥɨɠɧɨɫɬɢ 

ɫɬɪɭɤɬɭɪɵ ɨɛɴɟɤɬɚ, ɬ.ɟ. ɩɟɲɟɯɨɞɚ. 

Ɇɟɬɨɞ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɜɫɟɝɞɚ ɢɳɟɬ ɪɟɲɚɸɳɟɟ ɩɪɚɜɢɥɨ ɜ ɜɢɞɟ 

ɧɟɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɢ, ɩɨɷɬɨɦɭ ɞɚɧɧɵɣ ɦɟɬɨɞ ɛɵɥ ɬɚɤɠɟ ɜɤɥɸɱɟɧ ɜ ɷɬɭ ɪɚɛɨɬɭ. 
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3 Ɇɟɬɨɞ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ 
 

3.1 ɂɞɟɹ ɦɟɬɨɞɚ 
 

ɉɭɫɬɶ ɞɚɧɨ ɧɟɤɨɬɨɪɨɟ ɦɧɨɠɟɫɬɜɨ ɬɨɱɟɤ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ɍɪɟɛɭɟɬɫɹ 

ɪɚɡɞɟɥɢɬɶ ɞɚɧɧɵɟ ɬɨɱɤɢ ɧɚ ɞɜɚ ɤɥɚɫɫɚ ɩɨ ɤɚɤɨɦɭ-ɥɢɛɨ ɩɪɢɡɧɚɤɭ. Ⱦɥɹ ɷɬɨɝɨ ɦɵ 

ɢɳɟɦ ɧɟɤɨɬɨɪɭɸ ɮɭɧɤɰɢɸ – ɪɟɲɚɸɳɟɟ ɩɪɚɜɢɥɨ. ȼɫɟ ɬɨɱɤɢ, ɤɨɬɨɪɵɟ ɥɟɠɚɬ 

ɜɵɲɟ ɛɭɞɭɬ ɨɬɧɟɫɟɧɵ ɤ ɩɟɪɜɨɦɭ ɤɥɚɫɫɭ, ɨɫɬɚɥɶɧɵɟ ɤɨ ɜɬɨɪɨɦɭ. 

Ɍɚɤɢɯ ɮɭɧɤɰɢɣ ɦɨɠɟɬ ɛɵɬɶ ɛɟɫɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ, ɩɪɢɱɟɦ ɨɧɢ ɦɨɝɭɬ 

ɛɵɬɶ, ɤɚɤ ɥɢɧɟɣɧɵɦɢ, ɬɚɤ ɢ ɧɟɥɢɧɟɣɧɵɦɢ. Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɞɚɱɢ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ, ɧɚɦ ɧɭɠɧɨ ɧɚɣɬɢ ɬɚɤɨɟ ɪɟɲɚɸɳɟɟ ɩɪɚɜɢɥɨ, ɱɬɨɛɵ 

ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɱɢɫɥɨ ɨɲɢɛɨɤ. Ɍɚɤɚɹ ɮɭɧɤɰɢɹ 

ɛɭɞɟɬ ɟɞɢɧɫɬɜɟɧɧɨɣ. ɉɪɢɦɟɪ ɬɚɤɨɣ ɮɭɧɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.1 

ɩɪɹɦɨɣ 2. 

Ɋɟɲɟɧɢɟ ɬɚɤɨɣ ɡɚɞɚɱɢ ɩɪɟɞɥɨɠɢɥ ȼ. ȼɚɩɧɢɤ ɜ 1960-80 ɝɝ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɧɚɡɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ. ɗɬɨɬ ɦɟɬɨɞ ɨɬɧɨɫɢɬɫɹ ɤ ɦɟɬɨɞɚɦ 

ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɫ ɭɱɢɬɟɥɟɦ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ 

ɜ ɧɟɤɨɬɨɪɨɦ ɫɦɵɫɥɟ ɪɟɲɚɸɳɢɯ ɮɭɧɤɰɢɣ [15]. 

Ɋɟɲɚɸɳɢɟ ɮɭɧɤɰɢɢ ɫɬɪɨɹɬɫɹ ɫ ɭɱɟɬɨɦ ɝɪɚɧɢɱɧɵɯ ɬɨɱɟɤ ɷɬɢɯ ɞɜɭɯ 

ɤɥɚɫɫɨɜ. Ɍɚɤɢɟ ɬɨɱɤɢ ɧɚɡɵɜɚɸɬ ɨɩɨɪɧɵɦɢ. ɇɚ ɪɢɫɭɧɤɟ 3.1 ɨɩɨɪɧɵɟ ɬɨɱɤɢ 

ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɩɪɹɦɵɯ 1 ɢ 3. 

 

Ɋɢɫɭɧɨɤ 3.1 – Ʌɢɧɟɣɧɵɣ ɫɥɭɱɚɣ ɦɟɬɨɞɚ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ 
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3.2 Ʌɢɧɟɣɧɨ ɪɚɡɞɟɥɢɦɵɣ ɫɥɭɱɚɣ ɡɚɞɚɱɢ 
 

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɞɚɱɭ ɧɚɯɨɠɞɟɧɢɹ ɧɚɢɥɭɱɲɟɝɨ ɜ ɧɟɤɨɬɨɪɨɦ ɫɦɵɫɥɟ 

ɥɢɧɟɣɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɦɧɨɠɟɫɬɜɚ ɜɟɤɬɨɪɨɜ ɧɚ ɞɜɚ ɤɥɚɫɫɚ. ɉɭɫɬɶ ɡɚɞɚɧɨ 

ɧɟɤɨɬɨɪɨɟ ɦɧɨɠɟɫɬɜɨ ɩɪɟɰɟɞɟɧɬɨɜ ),( YX , ɝɞɟ },...,{ 1 NxxX   – ɨɛɭɱɚɸɳɚɹ 

ɜɵɛɨɪɤɚ, ɚ },...,{ 1 NyyY   – ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɤ ɞɜɭɯ ɤɥɚɫɫɨɜ 1  ɢ 2 . Ɍɪɟɛɭɟɬɫɹ ɩɨ 

ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɟ ɩɨɫɬɪɨɢɬɶ ɥɢɧɟɣɧɭɸ ɪɟɲɚɸɳɭɸ ɮɭɧɤɰɢɸ )(xf , ɤɨɬɨɪɚɹ 

ɭɞɨɜɥɟɬɜɨɪɹɥɚ ɛɵ ɭɫɥɨɜɢɸ 

 21 ,0)(;,0)(   ii xxfxxf . (3.1) 

Ȼɟɡ ɨɝɪɚɧɢɱɟɧɢɹ ɨɛɳɧɨɫɬɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɦɟɬɤɢ ɤɥɚɫɫɨɜ ɪɚɜɧɵ 









2

1

,1

,1




i

i
i x

x
y . Ɍɨɝɞɚ ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɜɵɲɟ ɡɚɞɚɱɭ ɦɨɠɧɨ 

ɩɟɪɟɮɨɪɦɭɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɥɢɧɟɣɧɭɸ ɪɟɲɚɸɳɭɸ ɮɭɧɤɰɢɸ )(xf , ɤɨɬɨɪɚɹ ɛɵ 

ɭɞɨɜɥɟɬɜɨɪɹɥɚ ɭɫɥɨɜɢɸ 

 Xxxfy iii  ,0)( . (3.2) 

ɉɪɢ ɭɦɧɨɠɟɧɢɢ ɮɭɧɤɰɢɢ f  ɧɚ ɧɟɤɨɬɨɪɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɫɢɫɬɟɦɚ 

ɧɟɪɚɜɟɧɫɬɜ (3.2) ɛɭɞɟɬ ɪɚɜɧɨɫɢɥɶɧɚ ɫɢɫɬɟɦɟ Xxxfy iii  ,1)( . Ɍɚɤ ɤɚɤ )(xf  – 

ɥɢɧɟɣɧɚɹ ɮɭɧɤɰɢɹ, ɬɨ ɫɢɫɬɟɦɚ ɧɟɪɚɜɟɧɫɬɜ ɩɪɢɦɟɬ ɜɢɞ  

 Nibxwy ii ,...,1,1)),((  , (3.3) 

ɝɞɟ w – ɜɟɤɬɨɪ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, b  – ɧɟɤɨɬɨɪɨɟ ɱɢɫɥɨ.  

Ɍɨɝɞɚ ɪɚɡɞɟɥɹɸɳɟɣ ɧɚ ɞɜɚ ɤɥɚɫɫɚ ɝɢɩɟɪɩɥɨɫɤɨɫɬɶɸ ɛɭɞɟɬ 0),( bxw . 

ɇɟɬɪɭɞɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɢ ɜɫɟ ɝɢɩɟɪɩɥɨɫɤɨɫɬɢ ɜɢɞɚ 0`),( bxw , ɝɞɟ 

)1,1(`  bbb  ɬɚɤɠɟ ɛɭɞɭɬ ɪɚɡɞɟɥɹɸɳɢɦɢ [15]. ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɨɤɚɡɚɧ 

ɩɪɢɦɟɪ ɝɢɩɟɪɩɥɨɫɤɨɫɬɟɣ ɭɤɚɡɚɧɧɨɝɨ ɜɢɞɚ. 
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ɋɬɪɚɧɢɰɚ ɢɡɴɹɬɚ 
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ɋɬɪɚɧɢɰɚ ɢɡɴɹɬɚ  
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ɋɬɪɚɧɢɰɚ ɢɡɴɹɬɚ 
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ɢɫɫɥɟɞɭɟɦ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ ))(),((),( yxyxK  , ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ ɹɞɪɨɦ. 

ɉɪɢɜɟɞɟɦ ɫɥɟɞɭɸɳɭɸ ɬɟɨɪɟɦɭ, ɤɨɬɨɪɚɹ ɩɨɥɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɹɞɪɨ. Ɉɧɚ 

ɛɵɥɚ ɞɨɤɚɡɚɧɚ Ⱦɠɟɣɦɫɨɦ Ɇɟɪɫɟɪɨɦ ɜ 1909 ɝɨɞɭ ɜ ɪɚɛɨɬɟ [15]. 

Ɍɟɨɪɟɦɚ 3.1 Ɏɭɧɤɰɢɹ ))(),((),( yxyxK   ɹɜɥɹɟɬɫɹ ɹɞɪɨɦ ɬɨɝɞɚ ɢ 

ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɨɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɫɢɦɦɟɬɪɢɱɧɨɫɬɢ 

),(),( xyKyxK  ɢ ɮɭɧɤɰɢɹ ),( yxK  ɧɟɨɬɪɢɰɚɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɚ, ɬ.ɟ. ɦɚɬɪɢɰɚ 

)( , jiKK  , ),(, jiji xxKK   ɹɜɥɹɟɬɫɹ ɧɟɨɬɪɢɰɚɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɥɸɛɵɯ 

ɜɟɤɬɨɪɨɜ mxx ,...,1 . 

Ɍɟɨɪɟɦɚ 3.2 ɋɩɪɚɜɟɞɥɢɜɵ ɫɥɟɞɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɹɞɟɪ: ɫɭɦɦɚ ɹɞɟɪ – ɹɞɪɨ, 

ɩɪɨɢɡɜɟɞɟɧɢɟ ɹɞɟɪ – ɹɞɪɨ, ɫɭɦɦɚ ɪɚɜɧɨɦɟɪɧɨ ɫɯɨɞɹɳɟɝɨɫɹ ɪɹɞɚ ɹɞɟɪ – ɹɞɪɨ ɢ 

ɤɨɦɩɨɡɢɰɢɹ ɹɞɪɚ ɢ ɥɸɛɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ – ɹɞɪɨ. 

ɋɥɟɞɫɬɜɢɟ 3.1 Ɇɧɨɝɨɱɥɟɧ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɨɬ ɹɞɪɚ 

– ɹɞɪɨ, 

ɋɥɟɞɫɬɜɢɟ 3.2 Эɤɫɩɨɧɟɧɬɚ ɨɬ ɹɞɪɚ – ɹɞɪɨ, 

ɋɥɟɞɫɬɜɢɟ 3.3 Ɏɭɧɤɰɢɹ 
2|||| yxe   – ɹɞɪɨ. 

ȼ ɫɢɥɭ ɬɟɨɪɟɦɵ 3.2 ɥɸɛɵɟ 1m  ɜɟɤɬɨɪɨɜ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ ɥɸɛɵɟ 

ɞɜɚ ɤɥɚɫɫɚ ɫ ɩɨɦɨɳɶɸ ɦɨɧɨɦɢɧɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɫɬɟɩɟɧɢ ɧɟ ɛɨɥɶɲɟ m . 

ɉɨɷɬɨɦɭ, ɟɫɥɢ miixxx n
i
n

i n  ...},,...,{: 11
1  ɬɚɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ, ɬɨ ɹɞɪɨ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɷɬɨɦɭ ɨɬɨɛɪɚɠɟɧɢɸ, ɦɨɠɧɨ ɢɫɤɚɬɶ ɜ ɜɢɞɟ 
myxyxyxK )1),(())(),((),(   . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɬɨ ɹɞɪɨ ɝɚɪɚɧɬɢɪɭɟɬ ɪɚɡɞɟɥɟɧɢɟ 

ɥɸɛɵɯ 1m  ɜɟɤɬɨɪɨɜ ɧɚ ɥɸɛɵɟ ɞɜɚ ɤɥɚɫɫɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɚɯɨɠɞɟɧɢɟ 

ɪɚɡɞɟɥɹɸɳɟɣ ɮɭɧɤɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɚɥɝɨɪɢɬɦɭ. 

1. ɇɚɯɨɞɢɦ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɜ ɜɢɞɟ 

 



N

i
jijiji

N

i
i xxKyyɎ

12

),(5.0)(   (3.9) 

ɩɪɢ ɭɫɥɨɜɢɢ 0
1




N

i
ii y  ɜ ɨɛɥɚɫɬɢ ),...,1(0 Nii  , ɩɨɥɭɱɢɦ ɜɟɤɬɨɪ 

),...,( )0()0(
1

)0(
N  , 

2. Ɋɚɡɞɟɥɹɸɳɭɸ ɮɭɧɤɰɢɸ ɧɚɯɨɞɢɦ ɜ ɜɢɞɟ: 
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ɋɬɪɚɧɢɰɚ ɢɡɴɹɬɚ 
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ɋɬɪɚɧɢɰɚ ɢɡɴɹɬɚ 
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 
),(

),( 11

kk

k
k rr

rr  , 

 kkkk prp   11 . 

ȿɫɥɢ ɜɫɟ ɜɵɱɢɫɥɟɧɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɨɱɧɵ, ɬɨ ɦɟɬɨɞ ɫɯɨɞɢɬɫɹ ɤ 

ɪɟɲɟɧɢɸ ɫɢɫɬɟɦɵ ɧɟ ɛɨɥɟɟ ɱɟɦ ɡɚ n  ɢɬɟɪɚɰɢɣ, ɝɞɟ n  – ɪɚɡɦɟɪɧɨɫɬɶ ɫɢɫɬɟɦɵ. 

Ȼɨɥɟɟ ɬɨɧɤɢɣ ɚɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɱɢɫɥɨ ɢɬɟɪɚɰɢɣ ɧɟ ɩɪɟɜɵɲɚɟɬ m , ɝɞɟ m  – 

ɱɢɫɥɨ ɪɚɡɥɢɱɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɦɚɬɪɢɰɵ A  [3]. 

  

3.5 Ɇɟɬɨɞ ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ 
 

ɋɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɞɢɟɧɬɧɵɯ ɦɟɬɨɞɨɜ. 

ȼɵɞɟɥɹɸɬ ɦɟɬɨɞ ɩɨɤɨɨɪɞɢɧɚɬɧɨɝɨ ɫɩɭɫɤɚ ɫ ɩɨɫɬɨɹɧɧɵɦ ɲɚɝɨɦ, ɫ ɞɪɨɛɧɵɦ 

ɲɚɝɨɦ ɢ ɦɟɬɨɞ ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɦɟɬɨɞ ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ, ɬɚɤ ɤɚɤ ɞɚɧɧɵɣ ɦɟɬɨɞ, ɫɪɟɞɢ ɜɫɟɯ ɜɵɲɟ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ, ɫɯɨɞɢɬɫɹ ɤ ɪɟɲɟɧɢɸ ɫ ɧɚɢɦɟɧɶɲɢɦ ɱɢɫɥɨɦ ɢɬɟɪɚɰɢɣ. 

Ɋɚɫɫɦɨɬɪɢɦ ɚɥɝɨɪɢɬɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ. 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɞɚɱɚ ɩɨɢɫɤɚ ɦɢɧɢɦɭɦɚ RRxf n :)( , 

ɡɚɩɢɫɵɜɚɟɦɚɹ ɜ ɜɢɞɟ 
nRx

xf


 min)( . ɉɭɫɬɶ ɮɭɧɤɰɢɹ )(xf  ɬɚɤɨɜɚ, ɱɬɨ ɦɨɠɧɨ 

ɜɵɱɢɫɥɢɬɶ ɟɟ ɝɪɚɞɢɟɧɬ [6]. 

Ɉɫɧɨɜɧɚɹ ɢɞɟɹ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɨɩɬɢɦɢɡɚɰɢɸ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ, ɚ ɷɬɨ ɧɚɩɪɚɜɥɟɧɢɟ ɡɚɞɚɟɬɫɹ 

ɚɧɬɢɝɪɚɞɢɟɧɬɨɦ f  [6]: 

 )( ][][][]1[ kkkk xfxx   . (3.11) 

 

ɗɬɨɬ ɜɚɪɢɚɧɬ ɝɪɚɞɢɟɧɬɧɨɝɨ ɦɟɬɨɞɚ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɜɵɛɨɪɟ ɲɚɝɚ ɢɡ 

ɫɥɟɞɭɸɳɟɝɨ ɫɨɨɛɪɚɠɟɧɢɹ. ɂɡ ɬɨɱɤɢ ][ kx  ɛɭɞɟɦ ɞɜɢɝɚɬɶɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 

ɚɧɬɢɝɪɚɞɢɟɧɬɚ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɞɨɫɬɢɝɧɟɦ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɢ ɧɚ ɷɬɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ, ɬ.ɟ. ɧɚ ɥɭɱɟ }0);({ ][`][   kk xfxxL  [6], 
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 ))((minarg ][`][

),0[

][ kkk xfxf 





. (3.12) 

Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ][ k  ɜɵɛɢɪɚɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɫɥɟɞɭɸɳɚɹ ɢɬɟɪɚɰɢɹ ɛɵɥɚ 

ɬɨɱɤɨɣ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɢ f  ɧɚ ɥɭɱɟ L . Ɍɚɤɨɣ ɜɚɪɢɚɧɬ ɝɪɚɞɢɟɧɬɧɨɝɨ ɦɟɬɨɞɚ 

ɧɚɡɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ. Ɂɚɦɟɬɢɦ, ɤɫɬɚɬɢ, ɱɬɨ ɜ ɷɬɨɦ ɦɟɬɨɞɟ 

ɧɚɩɪɚɜɥɟɧɢɟ ɫɨɫɟɞɧɢɯ ɲɚɝɨɜ ɨɪɬɨɝɨɧɚɥɶɧɵ [6]. 

Ɇɟɬɨɞ ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɡɚɞɚɱɢ 

ɨɞɧɨɦɟɪɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ. ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɷɬɨ ɦɟɬɨɞ ɱɚɫɬɨ ɬɪɟɛɭɟɬ 

ɦɟɧɶɲɟɝɨ ɱɢɫɥɚ ɨɩɟɪɚɰɢɣ, ɱɟɦ ɝɪɚɞɢɟɧɬɧɵɣ ɦɟɬɨɞ ɫ ɩɨɫɬɨɹɧɧɵɦ ɲɚɝɨɦ [6]. 

ȼ ɨɛɳɟɣ ɫɢɬɭɚɰɢɢ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɫɯɨɞɢɦɨɫɬɢ 

ɦɟɬɨɞɚ ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ ɧɟ ɜɵɲɟ ɫɤɨɪɨɫɬɢ ɫɯɨɞɢɦɨɫɬɢ ɝɪɚɞɢɟɧɬɧɨɝɨ 

ɦɟɬɨɞɚ ɫ ɩɨɫɬɨɹɧɧɵɦ (ɨɩɬɢɦɚɥɶɧɵɦ) ɲɚɝɨɦ [6]. 
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4 Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɫ ɩɨɦɨɳɶɸ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ 
 

4.1 ɋɟɬɢ ɩɪɹɦɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
 

Ɉɩɪɟɞɟɥɟɧɢɟ 4.1 Иɫɤɭɫɫɬɜɟɧɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ – ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ 

ɦɨɞɟɥɶ, ɚ ɬɚɤɠɟ ɟɟ ɩɪɨɝɪɚɦɦɧɨɟ ɢ ɚɩɩɚɪɚɬɧɨɟ ɜɨɩɥɨɳɟɧɢɟ, ɩɨɫɬɪɨɟɧɧɚɹ ɩɨ 

ɩɪɢɧɰɢɩɭ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ – 

ɫɟɬɟɣ ɧɟɪɜɧɵɯ ɤɥɟɬɨɤ ɠɢɜɨɝɨ ɨɪɝɚɧɢɡɦɚ [4]. 

 

Ɋɢɫɭɧɨɤ 4.1 – Ɇɧɨɝɨɫɥɨɣɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ 

 

ɇɟɣɪɨɧɧɚɹ ɫɟɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ 

ɧɟɣɪɨɧɨɜ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 4.2 ɇɟɣɪɨɧ – ɷɥɟɤɬɪɢɱɟɫɤɢ ɜɨɡɛɭɞɢɦɚɹ ɤɥɟɬɤɚ, ɤɨɬɨɪɚɹ 

ɨɛɪɚɛɚɬɵɜɚɟɬ, ɯɪɚɧɢɬ ɢ ɩɟɪɟɞɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 

ɯɢɦɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ. 

 ɇɟɣɪɨɧ, ɜ ɞɚɧɧɨɣ ɦɨɞɟɥɢ, ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɬɪɢ ɮɭɧɤɰɢɢ: ɫɛɨɪ 

ɢɧɮɨɪɦɚɰɢɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦ ɧɟɣɪɨɧɨɜ ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɫɥɨɟ, ɚɤɬɢɜɚɰɢɹ 

ɩɨɥɭɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟɤɨɬɨɪɨɣ ɚɤɬɢɜɚɰɢɨɧɧɨɣ ɮɭɧɤɰɢɟɣ, ɜɵɞɚɱɚ 

ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟɣɪɨɧɚɦ ɧɚ ɫɥɟɞɭɸɳɟɦ ɫɥɨɟ. 
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Ɋɢɫɭɧɨɤ 3.2 – ɇɟɣɪɨɧ 

ɋɪɟɞɢ ɚɤɬɢɜɚɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɟ: 

 Ʌɢɧɟɣɧɨ ɩɨɪɨɝɨɜɚɹ ɮɭɧɤɰɢɹ 








5.0,1

5.0,0
)(

x

x
xf , 

 ɋɢɝɦɨɢɞɧɚɹ ɮɭɧɤɰɢɹ 
)exp(1

1
)(

x
xf


 , 

 Ƚɢɩɟɪɛɨɥɢɱɟɫɤɢɣ ɬɚɧɝɟɧɫ )()(

x

thxf  . 

ɇɚɢɛɨɥɶɲɟɟ ɜɧɢɦɚɧɢɟ ɫɬɨɢɬ ɭɞɟɥɢɬɶ ɫɜɹɡɹɦ ɧɟɣɪɨɧɨɜ. Ʉɚɠɞɚɹ ɬɚɤɚɹ 

ɫɜɹɡɶ ɧɚɡɵɜɚɟɬɫɹ ɫɢɧɚɩɫɨɦ. ɋɢɧɚɩɫɵ ɢɦɟɸɬ ɧɟɤɨɬɨɪɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, 

ɧɚɡɵɜɚɟɦɵɣ ɜɟɫɨɦ ɫɢɧɚɩɫɚ. ȿɫɥɢ ɧɟɤɨɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɢɧɚɩɫ, ɬɨ 

ɷɬɨ ɡɧɚɱɟɧɢɟ ɛɭɞɟɬ ɢɡɦɟɧɟɧɨ ɩɭɬɟɦ ɩɟɪɟɦɧɨɠɟɧɢɹ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɜɟɫɚ 

ɫɢɧɚɩɫɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɛɭɱɟɧɢɟ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɜɵɱɢɫɥɟɧɢɟ 

ɬɚɤɢɯ ɡɧɚɱɟɧɢɣ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɞɥɹ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ 

ɪɟɲɚɥɚɫɶ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɱɢɫɥɨɦ ɨɲɢɛɨɤ. 

ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ ɚɤɬɢɜɧɨ ɢɫɫɥɟɞɭɸɬɫɹ ɢ ɢɡɭɱɚɸɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. ɂɯ 

ɢɫɩɨɥɶɡɭɸɬ ɜɨ ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ ɢɧɮɨɪɦɚɬɢɤɢ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ, ɤɥɚɫɬɟɪɢɡɚɰɢɹ, 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɩɨɫɬɪɨɟɧɢɟ ɪɟɝɪɟɫɫɢɢ – ɜɨɬ ɧɟɩɨɥɧɵɣ ɩɟɪɟɱɟɧɶ ɡɚɞɚɱ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɪɟɲɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɦɨɞɟɥɟɣ ɧɟɣɪɨɧɧɵɯ 

ɫɟɬɟɣ. 

https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjJ-sPb473UAhUrLZoKHcq7AHwQjRwIBw&url=http://neuralnet.info/%D0%B3%D0%BB%D0%B0%D0%B2%D0%B0-2-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D1%8B-%D0%B8%D0%BD%D1%81/&psig=AFQjCNGrAAflYKXi1sOcEHjs2o2bjusgyw&ust=1497544852281220
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ɋɭɳɟɫɬɜɭɟɬ, ɞɨɜɨɥɶɧɨ, ɛɨɥɶɲɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ: ɫɟɬɢ 

ɩɪɹɦɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɪɟɤɭɪɪɟɧɬɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ, ɪɚɞɢɚɥɶɧɨ – 

ɛɚɡɢɫɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ, ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɢɟɫɹ ɤɚɪɬɵ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɭɬ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɫɟɬɢ ɩɪɹɦɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 4.3 Ɇɧɨɝɨɫɥɨɣɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ – ɫɟɬɶ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ 

ɯɨɬɹ ɛɵ ɨɞɢɧ ɫɤɪɵɬɵɣ ɫɥɨɣ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 4.4 ɋɟɬɶ ɩɪɹɦɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ – ɫɟɬɶ, ɜ ɤɨɬɨɪɨɣ 

ɧɟɣɪɨɧɵ ɫɤɪɵɬɨɝɨ ɫɥɨɹ ɧɟ ɢɦɟɸɬ ɫɜɹɡɟɣ ɫ ɧɟɣɪɨɧɚɦɢ ɧɚ ɩɪɟɞɵɞɭɳɢɯ ɫɥɨɹɯ. 

əɜɧɵɣ ɩɪɢɦɟɪ ɫɟɬɢ ɩɪɹɦɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 4.1. ɇɚ ɩɪɚɤɬɢɤɟ ɱɚɳɟ ɢɫɩɨɥɶɡɭɸɬ ɢɦɟɧɧɨ ɦɧɨɝɨɫɥɨɣɧɵɟ ɧɟɣɪɨɧɧɵɟ 

ɫɟɬɢ, ɬɚɤ ɤɚɤ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɨɞɧɨɫɥɨɣɧɵɯ ɫɟɬɟɣ ɤɪɚɣɧɟ ɧɟɜɟɥɢɤɚ. ȼ 

ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɧɨɝɨɫɥɨɣɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ. 

ɋɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɨɞɨɜ ɨɛɭɱɟɧɢɹ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ, ɤɚɤ 

ɫ ɭɱɢɬɟɥɟɦ, ɬɚɤ ɢ ɛɟɡ ɧɟɝɨ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɦɵ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ 

ɨɛɪɚɬɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɤɢ. 

 

4.2 Ɇɟɬɨɞ ɨɛɪɚɬɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɤɢ 
 

Ⱥɥɝɨɪɢɬɦ ɨɛɪɚɬɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɝɪɚɞɢɟɧɬɧɵɣ ɚɥɝɨɪɢɬɦ ɨɛɭɱɟɧɢɹ ɦɧɨɝɨɫɥɨɣɧɨɝɨ ɩɟɪɫɟɩɬɪɨɧɚ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 

ɦɢɧɢɦɢɡɚɰɢɢ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɣ ɨɲɢɛɤɢ ɜɵɯɨɞɨɜ ɫɟɬɢ. Ⱥɥɝɨɪɢɬɦ ɛɵɥ 

ɩɪɟɞɥɨɠɟɧ ɜ 1974 ɝɨɞɭ ɉ. Ⱦɠ. ȼɟɪɛɨɫɨɦ, ɚ ɜ 1986 ɝɨɞɭ ɟɝɨ ɪɚɡɜɢɥɢ Ⱦ. 

Ɋɭɦɟɥɶɯɚɪɬ ɢ Ɋ. ȼɢɥɶɹɦɫ. ɉɨɹɜɥɟɧɢɟ ɚɥɝɨɪɢɬɦɚ ɞɚɥɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɬɨɥɱɨɤ 

ɪɚɡɜɢɬɢɸ ɧɟɣɪɨɫɟɬɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ [21]. 

Ɉɫɧɨɜɧɚɹ ɢɞɟɹ ɚɥɝɨɪɢɬɦɨɜ ɨɛɭɱɟɧɢɹ ɫ ɭɱɢɬɟɥɟɦ, ɤ ɤɨɬɨɪɨɦɭ ɨɬɧɨɫɢɬɫɹ ɢ 

ɚɥɝɨɪɢɬɦ ɨɛɪɚɬɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɤɢ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɚ ɨɫɧɨɜɟ 

ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɠɟɥɚɟɦɵɦ ɢ ɰɟɥɟɜɵɦ ɜɵɯɨɞɚɦɢ ɫɟɬɢ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ 

ɜɵɯɨɞɧɭɸ ɨɲɢɛɤɭ ɫɟɬɢ. ɐɟɥɶ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɯɨɞɧɨɣ ɨɲɢɛɤɢ – ɭɩɪɚɜɥɟɧɢɟ 

ɩɪɨɰɟɫɫɨɦ ɨɛɭɱɟɧɢɹ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ, ɬɨ ɟɫɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɜɟɫɨɜ ɟɟ 

ɦɟɠɧɟɣɪɨɧɧɵɯ ɫɜɹɡɟɣ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɮɭɧɤɰɢɢ ɨɲɢɛɤɢ [21].  
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ɋɬɪɚɧɢɰɚ ɢɡɴɹɬɚ 
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ɋɬɪɚɧɢɰɚ ɢɡɴɹɬɚ 
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ɋɬɪɚɧɢɰɚ ɢɡɴɹɬɚ 
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ɋɬɪɚɧɢɰɚ ɢɡɴɹɬɚ 
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5 Ɇɟɬɨɞ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ 
 

5.1 Ɏɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ 
 

Ʉɚɠɞɚɹ ɩɪɟɞɴɹɜɥɹɟɦɚɹ ɜɵɛɨɪɤɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɨɱɤɨɣ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɪɢɡɧɚɤɨɜ. ɉɪɟɞɫɬɚɜɢɦ, ɱɬɨ ɜ ɤɚɠɞɭɸ ɬɚɤɭɸ ɬɨɱɤɭ ɩɨɦɟɳɟɧ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɡɚɪɹɞ. ȼ ɧɟɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɥɶɧɨɣ ɬɨɱɤɟ M  ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ 

ɡɚɪɹɞɨɜ ɫɨɡɞɚɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ V , ɹɜɥɹɸɳɢɣɫɹ ɫɭɦɦɨɣ ɨɬɞɟɥɶɧɵɯ 

ɩɨɬɟɧɰɢɚɥɨɜ, ɫɨɡɞɚɜɚɟɦɵɯ ɤɚɠɞɵɦ ɨɬɞɟɥɶɧɵɦ ɡɚɪɹɞɨɦ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɩɨɬɟɧɰɢɚɥɚ ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 

  
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i
i
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r
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, (5.1) 

ɝɞɟ iq  – ɡɚɪɹɞ ɜ ɬɨɱɤɟ ip ; ir  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ip  ɞɨ ɬɨɱɤɢ M .  

ɉɨɬɟɧɰɢɚɥ ɜɵɪɚɠɚɟɬɫɹ ɮɭɧɤɰɢɟɣ, ɫɢɦɦɟɬɪɢɱɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ, ɜ 

ɤɨɬɨɪɭɸ ɩɨɦɟɳɟɧ ɡɚɪɹɞ; ɜ ɷɬɨɣ ɬɨɱɤɟ ɩɨɬɟɧɰɢɚɥ, ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ, ɪɚɜɟɧ 

ɛɟɫɤɨɧɟɱɧɨɫɬɢ. Ʌɢɧɢɢ, ɫɨɟɞɢɧɹɸɳɢɟ ɬɨɱɤɢ ɪɚɜɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɧɚɡɵɜɚɸɬɫɹ 

ɷɤɜɢɩɨɬɟɧɰɢɚɥɶɧɵɦɢ. 

Ɇɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ, ɱɬɨ ɜɫɹɤɨɟ ɨɛɥɚɤɨ ɬɨɱɟɤ, ɨɬɨɛɪɚɠɚɸɳɢɯ ɧɟɤɨɬɨɪɵɣ 

ɤɥɚɫɫ, ɜɵɝɥɹɞɢɬ ɤɚɤ ɧɟɤɨɟ ɩɨɬɟɧɰɢɚɥɶɧɨɟ ɩɥɚɬɨ, ɨɬɞɟɥɟɧɧɨɟ ɨɬ ɞɪɭɝɨɝɨ ɩɥɚɬɨ, 

ɨɬɨɛɪɚɠɚɸɳɟɝɨ ɞɪɭɝɨɣ ɤɥɚɫɫ, ɝɥɭɛɨɤɨɣ ɞɨɥɢɧɨɣ, ɩɨɬɟɧɰɢɚɥ ɜ ɤɨɬɨɪɨɣ 

ɦɢɧɢɦɚɥɟɧ ɢɥɢ ɞɚɠɟ ɪɚɜɟɧ ɧɭɥɸ. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɣ (ɢɥɢ ɧɭɥɟɜɨɣ) 

ɷɤɜɢɩɨɬɟɧɰɢɚɥɢ ɩɨɡɜɨɥɢɬ ɧɚɣɬɢ ɝɪɚɧɢɰɭ ɪɚɡɞɟɥɚ ɦɟɠɞɭ ɤɥɚɫɫɚɦɢ. 

 

5.2 Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɚ 
 

Ɉɛɨɡɧɚɱɢɦ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɮɭɧɤɰɢɸ ),( kxxK , ɰɟɧɬɪɢɪɨɜɚɧɧɭɸ 

ɨɬɧɨɫɢɬɟɥɶɧɨ kx . Ⱦɥɹ ɥɸɛɨɣ ɬɨɱɤɢ x  ɢ ɞɥɹ ɥɸɛɨɝɨ kx  ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɧɟɤɨɬɨɪɨɟ 

K , ɢɦɟɸɳɟɟ ɜɢɞ 

 





2

2 )()(),(
i

kiiik xxxxK  , (5.2) 
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ɝɞɟ i  ɜɵɛɪɚɧɵ ɬɚɤɢɦɢ, ɱɬɨɛɵ ɭɞɨɜɥɟɬɜɨɪɹɥɢɫɶ ɭɫɥɨɜɢɹ:  
i

ii
2,0  , ɚ 

ɮɭɧɤɰɢɢ )(xi  ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɸ ɷɥɟɦɟɧɬɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɵɯ ɮɭɧɤɰɢɣ. 

Ⱦɪɭɝɨɣ ɦɟɬɨɞ ɫɨɡɞɚɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɮɭɧɤɰɢɣ ɫɨɫɬɨɢɬ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɫɜɨɣɫɬɜɚ ɫɢɦɦɟɬɪɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ kx , ɬ.ɟ. ),(),( kk xxKxxK  . 

Ɇɨɠɧɨ ɩɪɢɧɹɬɶ, ɧɚɩɪɢɦɟɪ, ɬɚɤɢɟ ɮɭɧɤɰɢɢ: 

• )||||exp(),( 2
kk xxxxK   , 

• 2||||

1
),(

k
k xx

xxK





, 

• 2

2

||||

)||||sin(
),(

k

k
k xx

xx
xxK








, ɝɞɟ   – ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɤɨɧɫɬɚɧɬɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɪɚɫɩɨɡɧɚɸɳɟɣ ɦɚɲɢɧɟ 

ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɨɛɪɚɡɵ, ɨ ɤɨɬɨɪɵɯ ɡɚɪɚɧɟɟ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɨɧɢ ɩɪɢɧɚɞɥɟɠɚɬ ɤ 

ɨɞɧɨɦɭ ɢɡ ɞɜɭɯ ɤɥɚɫɫɨɜ – ɥɢɛɨ 1 , ɥɢɛɨ 2 . 

ɋɢɫɬɟɦɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜɵɞɟɥɹɟɬ ɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ 

ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ (ɩɪɢɡɧɚɤɢ). ɇɚɛɨɪ ɩɪɢɡɧɚɤɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɜɟɤɬɨɪ 

1ix  ɞɥɹ )1( i -ɝɨ ɨɛɪɚɡɚ. 

Ɋɚɡɞɟɥɹɸɳɚɹ ɮɭɧɤɰɢɹ ɧɚɯɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɭɦɦɚɪɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ )(xK

, ɜɵɱɢɫɥɹɟɦɨɝɨ ɤɚɤ ɫɭɦɦɚ ɱɚɫɬɧɵɯ ɩɨɬɟɧɰɢɚɥɨɜ ),( kxxK , ɫɜɹɡɚɧɧɵɯ ɫ ɤɚɠɞɵɦ 

ɨɬɞɟɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ. 

Ɉɧ ɧɚɯɨɞɢɬɫɹ ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɚɥɝɨɪɢɬɦɚ, ɜ ɤɨɬɨɪɨɦ ɱɟɪɟɡ 

i  ɨɛɨɡɧɚɱɟɧ ɧɨɦɟɪ ɷɬɚɩɚ: 

 ),()()( 111   iiii xxKxKxK  . (5.3) 

Ʉɨɪɪɟɤɬɢɪɭɸɳɢɣ ɱɥɟɧ 1i ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 
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ɉɪɚɜɢɥɶɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɥɭɱɚɹɦ, ɤɨɝɞɚ )0( 1 ii xK  ɩɪɢ 

11 ix  ɢ )0( 1 ii xK  ɩɪɢ 21 ix . ɉɨɷɬɨɦɭ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ )(xK i  ɤɚɤ 

ɪɚɡɞɟɥɹɸɳɭɸ ɮɭɧɤɰɢɸ ɢ ɨɩɪɟɞɟɥɢɬɶ ɟɟ ɢɬɟɪɚɬɢɜɧɵɦ ɦɟɬɨɞɨɦ 

 ),()()( 111   iiii xxKxdxd  . (5.5) 
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6 Ɋɟɲɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ 
 

Ɋɚɫɫɦɨɬɪɢɦ ɱɚɫɬɧɭɸ ɡɚɞɚɱɭ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ ɢ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ 

– ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ. ɐɟɥɶɸ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ 

ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɟɝɨ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɤɥɚɫɫɭ. ɇɚ 

ɩɪɚɤɬɢɤɟ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɪɟɲɚɸɬ ɬɚɤɢɟ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɤɚɤ: 

ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɥɢɰ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɫɢɦɜɨɥɨɜ, ɨɩɬɢɱɟɫɤɨɟ ɪɚɫɩɨɡɧɚɜɚɧɢɟ 

ɪɭɤɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ 

ɲɬɪɢɯ-ɤɨɞɨɜ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɬɩɟɱɚɬɤɨɜ ɩɚɥɶɰɟɜ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɨɜ 

ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɤɚɬɟɝɨɪɢɣ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɟɲɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢɣ ɩɪɢɦɟɪ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ – ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɟɲɟɯɨɞɨɜ, ɬ.ɟ. ɡɚɞɚɱɚ ɧɚɯɨɠɞɟɧɢɹ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ ɱɟɥɨɜɟɤɚ. 

Ȼɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ «Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɩɟɲɟɯɨɞɨɜ», ɜ 

ɤɨɬɨɪɨɦ ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɪɚɛɨɬɚ ɦɟɬɨɞɚ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ, ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɢ 

ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ. Ⱦɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ 

ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɦɟɬɨɞɚ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬɞɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɭɩɪɚɜɥɟɧɢɹ. ɉɨɞɪɨɛɧɨ ɜɢɞ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɫɪɟɞɫɬɜɚ ɢ ɜɢɞ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɫɥɟɞɭɸɳɟɣ ɝɥɚɜɟ. 

ɇɚ ɜɯɨɞ ɩɪɨɝɪɚɦɦɧɨɦɭ ɦɨɞɭɥɸ ɩɨɞɚɜɚɥɨɫɶ ɧɟɤɨɬɨɪɨɟ ɢɡɨɛɪɚɠɟɧɢɟ. Ⱦɚɥɟɟ, 

ɩɪɨɝɪɚɦɦɚ, ɢɫɩɨɥɶɡɭɹ ɨɞɢɧ ɢɡ ɬɪёɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ, ɞɨɥɠɧɚ ɛɵɥɚ ɞɚɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɬɜɟɬ – ɢɦɟɟɬɫɹ ɥɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɩɟɲɟɯɨɞ ɢɥɢ ɧɟɬ (ɜɵɞɚɬɶ 

ɫɨɨɛɳɟɧɢɟ «ɉɟɲɟɯɨɞ» ɢɥɢ «ɇɟ ɩɟɲɟɯɨɞ»). 

 
6.1 ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ 
 

ȼ ɪɚɛɨɬɟ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɫɟɪɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɚɥɢɡɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ «Ɋɚɫɩɨɡɧɚɜɚɧɢɟ 

ɩɟɲɟɯɨɞɨɜ». Ⱦɚɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ 

ɤɨɦɩɶɸɬɟɪɟ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
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▪ Amd A4 – 3305M (1900 Ghz – x2), 

▪ ɈɁɍ 6 Ƚɛ, 

▪ Amd 7670m (1024 Mb), 

▪ Windows 10 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨɡɜɨɥɹɸɬ ɨɰɟɧɢɬɶ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɨɜ ɧɚ 

ɪɹɞɟ ɬɟɫɬɨɜɵɯ ɨɛɭɱɚɸɳɢɯ ɜɵɛɨɪɨɤ. Ȼɵɥɢ ɫɨɡɞɚɧɵ ɬɪɢ ɪɚɡɥɢɱɧɵɟ ɨɛɭɱɚɸɳɢɟ 

ɜɵɛɨɪɤɢ, ɫɨɫɬɨɹɳɢɟ ɢɡ 5, 10 ɢ 15 ɢɡɨɛɪɚɠɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɤɚɠɞɨɣ 

ɜɵɛɨɪɤɟ ɧɚɯɨɞɢɥɢɫɶ ɤɚɤ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɩɟɲɟɯɨɞɚɦɢ, ɬɚɤ ɢ ɛɟɡ ɧɢɯ.  Ɋɚɡɦɟɪ 

ɞɚɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɦɨɝ ɛɵɬɶ ɥɸɛɵɦ, ɞɚɥɟɟ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɦɟɧɹɟɬ 

ɪɚɡɪɟɲɟɧɢɟ ɧɚ 64*128 ɩɢɤɫɟɥɟɣ. ɂɡɨɛɪɚɠɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɰɜɟɬɧɵɟ, ɬɚɤ ɢ 

ɱɟɪɧɨ-ɛɟɥɵɟ. ɇɚ ɩɪɟɰɟɞɟɧɬɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɤɥɚɫɫɭ «ɉɟɲɟɯɨɞ» ɧɚɤɥɚɞɵɜɚɟɬɫɹ 

ɜɚɠɧɨɟ ɭɫɥɨɜɢɟ. ȼ ɮɨɤɭɫɟ ɞɚɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɟɧ ɛɵɬɶ 

ɱɟɥɨɜɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨ ɰɟɧɬɭ, ɤɚɤ ɦɨɠɧɨ ɤɪɭɩɧɟɟ. 

ɂɬɚɤ, ɤɚɠɞɨɦɭ ɢɡ ɬɪёɯ ɦɟɬɨɞɨɜ, ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɫɪɟɞɫɬɜɟ, 

ɧɚ ɜɯɨɞ ɛɵɥɚ ɩɨɞɚɧɚ ɨɛɭɱɚɸɳɚɹ ɜɵɛɨɪɤɚ. ɉɨɫɥɟ ɨɛɭɱɟɧɢɹ ɚɥɝɨɪɢɬɦɭ ɛɵɥɢ ɞɚɧɵ 

10 ɡɚɪɚɧɟɟ ɩɨɞɨɛɪɚɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɞɥɹ ɤɨɬɨɪɵɯ ɨɧ ɞɨɥɠɟɧ ɛɵɥ ɪɟɲɢɬɶ 

ɡɚɞɚɱɭ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɟɲɟɯɨɞɨɜ, ɬ.ɟ. ɪɟɲɢɬɶ – ɟɫɬɶ ɥɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɩɟɲɟɯɨɞ 

ɢɥɢ ɧɟɬ. ɇɚ ɜɯɨɞɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɬɟ ɠɟ ɭɫɥɨɜɢɹ, ɱɬɨ ɢ ɧɚ ɮɚɣɥɵ 

ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ. ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɮɢɤɫɢɪɨɜɚɥɢɫɶ ɷɤɫɩɟɪɬɨɦ. 

ɉɪɨɜɟɞɟɦ ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɛɨɬɵ ɦɟɬɨɞɨɜ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 

ɨɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɪɨɞɚ, ɧɚɣɞёɦ 

ɫɤɨɪɨɫɬɶ ɫɯɨɞɢɦɨɫɬɢ ɢ ɩɪɨɰɟɧɬ ɜɟɪɧɨ ɪɚɫɩɨɡɧɚɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɚ ɬɚɤɠɟ 

ɨɰɟɧɢɦ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɥɨɠɧɨɫɬɶ ɚɥɝɨɪɢɬɦɨɜ. ɉɪɨɜɟɞɟɦ ɫɪɚɜɧɟɧɢɟ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɫɬɚɜɢɜ 

ɫɪɚɜɧɢɬɟɥɶɧɭɸ ɬɚɛɥɢɰɭ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 6.1 Ɉɲɢɛɤɚ ɩɟɪɜɨɝɨ ɪɨɞɚ – ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɢɧɹɬɶ ɨɫɧɨɜɧɨɣ 

ɤɥɚɫɫ ɡɚ ɜɬɨɪɢɱɧɵɣ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 6.2 Ɉɲɢɛɤɚ ɜɬɨɪɨɝɨ ɪɨɞɚ – ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɢɧɹɬɶ ɜɬɨɪɢɱɧɵɣ 

ɤɥɚɫɫ ɡɚ ɨɫɧɨɜɧɨɣ. 
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ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɝɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ. 

 

Ɍɚɛɥɢɰɚ 1 – Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ 

Ɇɟɬɨɞ 
Ɉɛɭɱɚɸɳɚɹ 

ɜɵɛɨɪɤɚ 

ɑɢɫɥɨ 

ɨɲɢɛɨɤ 

ɩɟɪɜɨɝɨ ɪɨɞɚ 

ɑɢɫɥɨ 

ɨɲɢɛɨɤ 

ɜɬɨɪɨɝɨ ɪɨɞɚ 

ɉɪɨɰɟɧɬ 

ɜɟɪɧɨ 

ɪɚɫɩɨɡɧɚɧɧɵɯ 

ɢɡɨɛɪɚɠɟɧɢɣ 

Ɇɟɬɨɞ 

ɨɩɨɪɧɵɯ 

ɜɟɤɬɨɪɨɜ ɢ 

ɦɟɬɨɞ 

ɫɨɩɪɹɠɟɧɧɵɯ 

ɝɪɚɞɢɟɧɬɨɜ 

5 2 1 70% 

10 3 0 70% 

15 3 1 60% 

Ɇɟɬɨɞ 

ɨɩɨɪɧɵɯ 

ɜɟɤɬɨɪɨɜ ɢ 

ɦɟɬɨɞ 

ɧɚɢɫɤɨɪɟɣɲɟɝɨ 

ɫɩɭɫɤɚ 

5 2 1 70% 

10 3 0 70% 

15 3 1 60% 

ɇɟɣɪɨɧɧɚɹ 

ɫɟɬɶ 

5 3 0 70% 

10 2 2 60% 

15 1 3 60% 

Ɇɟɬɨɞ 

ɩɨɬɟɧɰɢɚɥɶɧɨɣ 

ɮɭɧɤɰɢɢ 

5 2 1 70% 

10 3 0 70% 

15 4 0 60% 

 

ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1, ɜɢɞɧɨ, ɱɬɨ ɧɚɢɥɭɱɲɢɦ 

ɨɛɪɚɡɨɦ ɫɟɛɹ ɩɨɤɚɡɵɜɚɟɬ ɦɟɬɨɞ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ. ɗɬɨ ɟɞɢɧɫɬɜɟɧɧɵɣ 

ɦɟɬɨɞ, ɩɪɨɲɟɞɲɢɣ ɨɛɭɱɟɧɢɟ ɧɚ ɜɫɟɯ ɬɪёɯ ɨɛɭɱɚɸɳɢɯ ɜɵɛɨɪɤɚɯ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, 
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ɱɬɨ ɧɚ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɟ ɢɡ 15 ɮɚɣɥɨɜ, ɞɚɧɧɵɣ ɦɟɬɨɞ ɞɨɩɭɫɬɢɥ 4 ɨɲɢɛɤɢ 

ɩɟɪɜɨɝɨ ɪɨɞɚ. ɗɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɨɛɭɱɚɸɳɭɸ ɜɵɛɨɪɤɭ ɬɪɟɛɭɟɬɫɹ 

ɭɜɟɥɢɱɢɜɚɬɶ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ. 

Ɍɚɤ ɠɟ ɜɢɞɧɨ, ɱɬɨ ɦɟɬɨɞɵ ɞɨɩɭɫɤɚɸɬ ɨɲɢɛɤɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɪɨɞɚ ɜ 

ɨɞɢɧɚɤɨɜɨɦ ɤɨɥɢɱɟɫɬɜɟ. ɗɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɞɚɧɧɵɟ ɤɥɚɫɫɢɮɢɤɚɬɨɪɵ 

ɞɨɫɬɚɬɨɱɧɨ ɛɥɢɡɤɢ ɢ ɞɚɸɬ ɫɯɨɠɢɟ ɪɟɡɭɥɶɬɚɬɵ. 

 

6.2 ɋɪɚɜɧɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ 
 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɫɤɨɪɨɫɬɢ ɨɛɭɱɟɧɢɹ ɞɚɧɧɵɯ 

ɚɥɝɨɪɢɬɦɨɜ, ɞɥɹ ɜɫɟɯ ɪɚɧɟɟ ɩɨɞɨɛɪɚɧɧɵɯ ɜɵɛɨɪɨɤ ɢ ɢɯ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 

ɫɥɨɠɧɨɫɬɢ. 

 

Ɍɚɛɥɢɰɚ 2 – Ⱥɧɚɥɢɡ ɚɥɝɨɪɢɬɦɨɜ ɩɨ ɫɤɨɪɨɫɬɢ ɨɛɭɱɟɧɢɹ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 

ɫɥɨɠɧɨɫɬɢ 

Ɇɟɬɨɞ 
Ɉɛɭɱɚɸɳɚɹ 

ɜɵɛɨɪɤɚ 

ɋɤɨɪɨɫɬɶ 

ɨɛɭɱɟɧɢɹ 

ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ 

ɫɥɨɠɧɨɫɬɶ 

Ɇɟɬɨɞ ɨɩɨɪɧɵɯ 

ɜɟɤɬɨɪɨɜ ɢ ɦɟɬɨɞ 

ɫɨɩɪɹɠɟɧɧɵɯ 

ɝɪɚɞɢɟɧɬɨɜ 

5 < 1 ɫɟɤɭɧɞɵ ɋɯɨɞɢɬɫɹ, ɜ 

ɬɟɨɪɢɢ, ɧɟ ɛɨɥɟɟ 

ɱɟɦ ɡɚ n 

ɢɬɟɪɚɰɢɣ. ][ 4nO  

ɨɩɟɪɚɰɢɣ ɡɚ 

ɢɬɟɪɚɰɢɸ 

10 < 2 ɫɟɤɭɧɞ 

15 < 3 ɦɢɧɭɬ 
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 ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2 – Ⱥɧɚɥɢɡ ɚɥɝɨɪɢɬɦɨɜ ɩɨ ɫɤɨɪɨɫɬɢ ɨɛɭɱɟɧɢɹ ɢ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ 

Ɇɟɬɨɞ ɨɩɨɪɧɵɯ 

ɜɟɤɬɨɪɨɜ ɢ ɦɟɬɨɞ 

ɧɚɢɫɤɨɪɟɣɲɟɝɨ 

ɫɩɭɫɤɚ 

5 < 5 ɦɢɧɭɬ 
ɂɬɟɪɚɰɢɨɧɧɵɣ. 

][ 3nO  ɨɩɟɪɚɰɢɣ ɡɚ 

ɢɬɟɪɚɰɢɸ 

10 < 60 ɦɢɧɭɬ 

15 < 180 ɦɢɧɭɬ 

ɇɟɣɪɨɧɧɚɹ ɫɟɬɶ 

5 < 180 ɦɢɧɭɬ ɂɬɟɪɚɰɢɨɧɧɵɣ. 

][ 4nO  ɨɩɟɪɚɰɢɣ ɡɚ 

ɢɬɟɪɚɰɢɸ 

10 > 24 ɱɚɫɨɜ 

15 > 48 ɱɚɫɨɜ 

Ɇɟɬɨɞ 

ɩɨɬɟɧɰɢɚɥɶɧɨɣ 

ɮɭɧɤɰɢɢ 

5 < 1 ɫɟɤɭɧɞ ɂɬɟɪɚɰɢɨɧɧɵɣ. 

][ 3nO  ɨɩɟɪɚɰɢɣ ɡɚ 

ɢɬɟɪɚɰɢɸ 

10 < 5 ɫɟɤɭɧɞ 

15 < 30 ɫɟɤɭɧɞ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɚɛɥɢɰɵ 2 ɜɢɞɧɨ, ɱɬɨ ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɫɟɛɹ ɩɨɤɚɡɵɜɚɟɬ 

ɦɟɬɨɞ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ. Ɉɧ ɨɬɥɢɱɚɟɬɫɹ ɩɪɨɫɬɨɣ ɪɟɚɥɢɡɚɰɢɟɣ ɢ ɨɛɥɚɞɚɟɬ 

ɫɯɨɞɢɦɨɫɬɶɸ ɧɚ ɫɚɦɵɯ ɪɚɡɥɢɱɧɵɯ ɨɛɭɱɚɸɳɢɯ ɜɵɛɨɪɤɚɯ. 

Ɇɟɬɨɞ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ ɫɥɨɠɧɨ ɪɟɚɥɢɡɭɟɦ ɢ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ 

ɦɧɨɝɨɦɟɪɧɨɣ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ. ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɞɥɹ ɪɟɲɟɧɢɹ 

ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ, 

ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɟɲɚɬɶ ɦɧɨɝɨ ɨɞɧɨɦɟɪɧɵɯ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ ɡɚɞɚɱ, 

ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɥɨɠɧɨɫɬɶ ɦɟɬɨɞɚ ɢ ɩɪɢɜɨɞɢɬ ɤ 

ɧɟɩɪɟɞɜɢɞɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ. ȿɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɫɨɩɪɹɠɟɧɧɵɯ 

ɝɪɚɞɢɟɧɬɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ, ɬɨ ɚɥɝɨɪɢɬɦ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɜɟɞɟɬ ɫɟɛɹ ɫɬɚɛɢɥɶɧɨ ɢ ɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɢɟ ɪɟɡɭɥɶɬɚɬɵ. 

ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ ɫɩɨɫɨɛɧɵ ɪɟɲɚɬɶ ɪɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɚɧɚɥɢɡɨɦ 

ɞɚɧɧɵɯ, ɱɬɨ ɧɟɫɨɦɧɟɧɧɨ ɹɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɱɟɪɬɨɣ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ. 

Ɉɛɭɱɟɧɢɟ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɦɨɠɧɨ ɫɜɟɫɬɢ ɤ ɡɚɞɚɱɟ ɨ ɧɚɯɨɠɞɟɧɢɢ ɦɢɧɢɦɭɦɚ 

ɧɟɤɨɬɨɪɨɣ ɮɭɧɤɰɢɢ. ɉɪɚɜɢɥɨ ȼɢɞɥɨɭ – ɏɨɮɮɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɞɛɨɪ 
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ɧɟɤɨɬɨɪɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɛɭɱɟɧɢɹ, ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ ɫɤɨɪɨɫɬɶ ɫɩɭɫɤɚ ɜ 

ɬɨɱɤɭ ɦɢɧɢɦɭɦɚ. ɇɚ ɩɪɚɤɬɢɤɟ, ɬɚɤɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɫɬɚɬɨɱɧɨ ɬɪɭɞɧɨ 

ɩɨɞɨɛɪɚɬɶ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɦɢɧɭɫɨɦ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. ȼɨɡɧɢɤɚɸɬ ɫɢɬɭɚɰɢɢ, 

ɤɨɝɞɚ ɫɟɬɶ ɩɪɨɯɨɞɢɬ ɧɟɨɛɯɨɞɢɦɭɸ ɬɨɱɤɭ, ɥɢɛɨ ɫɩɭɫɤɚɟɬɫɹ ɤ ɞɚɧɧɨɣ ɬɨɱɤɟ 

ɫɥɢɲɤɨɦ ɦɟɞɥɟɧɧɨ. 
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7 Ɉɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ 
 

Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜ ɩɪɟɞɵɞɭɳɟɣ ɝɥɚɜɟ, ɜ ɪɚɛɨɬɟ ɪɟɲɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢɣ 

ɩɪɢɦɟɪ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ – ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɟɲɟɯɨɞɨɜ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ 

ɪɟɚɥɢɡɨɜɚɧɚ ɪɚɛɨɬɚ ɦɟɬɨɞɚ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ, ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɢ ɩɨɬɟɧɰɢɚɥɶɧɨɣ 

ɮɭɧɤɰɢɢ.  

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ «Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɩɟɲɟɯɨɞɨɜ».  

 

 
Ɋɢɫɭɧɨɤ 7.1 – ɋɬɚɪɬɨɜɨɟ ɨɤɧɨ 

 

ɇɚ ɪɢɫɭɧɤɟ 7.1. ɢɡɨɛɪɚɠɟɧɨ ɫɬɚɪɬɨɜɨɟ ɨɤɧɨ, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɜɵɛɨɪɚ ɨɞɧɨɝɨ ɢɡ ɬɪёɯ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ 

(ɤɧɨɩɤɢ SVM, ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɮɭɧɤɰɢɹ ɢ Ɇɧɨɝɨɫɥɨɣɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) ɢ ɞɥɹ ɩɟɪɟɯɨɞɚ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ. 

ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɦɨɞɭɥɟ ɪɟɚɥɢɡɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɛɥɸɞɚɬɶ ɡɚ 

ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɨɣ. Ɇɨɠɧɨ ɜɵɛɪɚɬɶ ɥɸɛɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɢ ɩɨɫɦɨɬɪɟɬɶ ɧɚ ɟɝɨ 

ɝɪɚɞɢɟɧɬ. Ɍɚɤɠɟ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɛɥɸɞɚɬɶ ɡɚ ɝɢɫɬɨɝɪɚɦɦɚɦɢ ɹɱɟɟɤ 

ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɩɪɨɜɨɞɢɬɶ ɫ ɞɚɧɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɚɧɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.2. 
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Ɋɢɫɭɧɨɤ 7.2 – Ɉɛɭɱɚɸɳɚɹ ɜɵɛɨɪɤɚ 

 

7.1 ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɟɤɬɨɪɚ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ 

 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɦɟɬɨɞɚ ɪɟɚɥɢɡɨɜɚɧ ɨɬɞɟɥɶɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ 

ɦɨɞɭɥɶ ɜ ɜɢɞɟ ɮɨɪɦɵ. ɇɚ ɪɢɫɭɧɤɚɯ 7.3 ɢ 7.4. ɢɡɨɛɪɚɠɟɧɚ ɮɨɪɦɚ ɦɟɬɨɞɚ ɨɩɨɪɧɵɯ 

ɜɟɤɬɨɪɨɜ. ɂɡ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɚɬɶ ɦɟɬɨɞ ɞɥɹ 

ɪɟɲɟɧɢɹ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ ɜ ɦɟɬɨɞɟ. Ɋɟɚɥɢɡɨɜɚɧɚ ɡɚɝɪɭɡɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 

ɜ ɩɪɨɝɪɚɦɦɭ ɢ ɩɪɨɜɟɪɤɚ ɧɚ ɧɚɥɢɱɢɟ ɩɟɲɟɯɨɞɚ. 
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Ɋɢɫɭɧɨɤ 7.3 – Ɏɨɪɦɚ ɦɟɬɨɞɚ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ 

 

 
Ɋɢɫɭɧɨɤ 7.4 – Ɏɨɪɦɚ ɦɟɬɨɞɚ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ 

 

ɇɚ ɪɢɫɭɧɤɟ 7.3 ɜɢɞɧɨ, ɱɬɨ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɩɪɨɢɡɜɟɞɟɧɨ ɛɟɡ ɨɲɢɛɤɢ, ɚ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ 7.4 ɞɨɩɭɳɟɧɚ ɨɲɢɛɤɚ ɩɟɪɜɨɝɨ ɪɨɞɚ. 
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7.2 ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɚɥɝɨɪɢɬɦɚ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ 

 

Ⱦɥɹ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɪɟɚɥɢɡɨɜɚɧɚ ɨɬɞɟɥɶɧɚɹ ɮɨɪɦɚ. ɉɨɥɶɡɨɜɚɬɟɥɸ ɞɚɧɚ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɚɬɶ ɩɚɪɚɦɟɬɪɵ ɫɟɬɢ, ɬɚɤɢɟ ɤɚɤ: ɬɨɱɧɨɫɬɶ, ɫɤɨɪɨɫɬɶ ɨɛɭɱɟɧɢɹ, 

ɧɚɥɢɱɢɟ ɛɢɚɫ-ɧɟɣɪɨɧɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɫɤɪɵɬɵɯ ɫɥɨɟɜ ɢ ɤɨɥɢɱɟɫɬɜɨ ɧɟɣɪɨɧɨɜ ɧɚ 

ɫɤɪɵɬɨɦ ɫɥɨɟ. ɇɚ ɪɢɫɭɧɤɚɯ 7.5 ɢ 7.6. ɢɡɨɛɪɚɠɟɧɚ ɮɨɪɦɚ ɚɥɝɨɪɢɬɦɚ ɧɟɣɪɨɧɧɨɣ 

ɫɟɬɢ. 

 
Ɋɢɫɭɧɨɤ 7.5 – Ɏɨɪɦɚ ɚɥɝɨɪɢɬɦɚ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ 

 

 
Ɋɢɫɭɧɨɤ 7.6 – Ɏɨɪɦɚ ɚɥɝɨɪɢɬɦɚ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ 
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Ɍɚɤɠɟ ɧɚ ɞɚɧɧɨɣ ɮɨɪɦɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɡɢɬɶ 

ɢɡɨɛɪɚɠɟɧɢɟ ɢ ɩɪɢɦɟɧɢɬɶ ɤ ɧɟɦɭ ɨɛɭɱɟɧɧɵɣ ɤɥɚɫɫɢɮɢɤɚɬɨɪ. ɇɚ ɪɢɫɭɧɤɟ 7.5 

ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɜɟɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɚ ɧɚ ɪɢɫɭɧɤɟ 7.6 ɞɨɩɭɳɟɧɚ ɨɲɢɛɤɚ 

ɩɟɪɜɨɝɨ ɪɨɞɚ. 

 

7.3. ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɦɟɬɨɞɚ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ 
 
 

Ⱦɥɹ ɦɟɬɨɞɚ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɬɚɤɠɟ ɪɟɚɥɢɡɨɜɚɧɚ ɨɬɞɟɥɶɧɚɹ ɮɨɪɦɚ. 

ɉɪɢɦɟɪ ɷɬɨɣ ɮɨɪɦɵ ɩɪɢɜɟɞɟɧ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ 7.7 ɢ 7.8 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɋɢɫɭɧɨɤ 7.7 – Ɏɨɪɦɚ ɦɟɬɨɞɚ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ 

 
Ɋɢɫɭɧɨɤ 7.8 – Ɏɨɪɦɚ ɦɟɬɨɞɚ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ 
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ɉɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɨɛɪɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɤɨɪɨɫɬɢ ɨɛɭɱɟɧɢɹ. ɂɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɡɢɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɩɪɨɝɪɚɦɦɭ ɢ 

ɩɪɢɦɟɧɢɬɶ ɤ ɧɟɦɭ ɤɥɚɫɫɢɮɢɤɚɬɨɪ. ɇɚ ɪɢɫɭɧɤɟ 7.7 ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɜɟɪɧɨɣ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɚ ɧɚ ɪɢɫɭɧɤɟ 7.8 ɞɨɩɭɳɟɧɚ ɨɲɢɛɤɚ ɩɟɪɜɨɝɨ ɪɨɞɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɪɚɛɨɬɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

▪ ɂɡɭɱɟɧɵ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ ɢ ɨɫɧɨɜɧɵɟ 

ɦɟɬɨɞɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ. 

▪ Ɋɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɪɟɚɥɢɡɭɸɳɟɟ ɞɚɧɧɵɟ 

ɚɥɝɨɪɢɬɦɵ. 

▪ ɉɪɨɜɟɞɟɧɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɫɯɨɞɢɦɨɫɬɢ ɦɟɬɨɞɨɜ. 

▪ Ɋɟɲɟɧɚ ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ. 

▪ ȼɵɩɨɥɧɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɨɩɭɛɥɢɤɨɜɚɧɵ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 

ɤɨɧɮɟɪɟɧɰɢɢ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ «ɉɪɨɫɩɟɤɬ ɋɜɨɛɨɞɧɵɣ – 

2016» (Ʉɪɚɫɧɨɹɪɫɤ, 2016) ɢ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ 

ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ «ɉɪɨɫɩɟɤɬ ɋɜɨɛɨɞɧɵɣ – 2017» 

(Ʉɪɚɫɧɨɹɪɫɤ, 2017). 
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