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ɊȿɎȿɊȺɌ 

 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ  ɩɨ ɬɟɦɟ «Ⱥɥɝɨɪɢɬɦ ɩɪɨɩɚɝɚɰɢɢ ɫɜɢɞɟɬɟɥɶɫɬɜ 

ɜ ɛɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ ɫ ɰɢɤɥɚɦɢ» ɫɨɞɟɪɠɢɬ 45 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 12 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 25 ɢɥɥɸɫɬɪɚɰɢɣ, 5 ɬɚɛɥɢɰ, 35 ɮɨɪɦɭɥ. 

ȻȺɃȿɋɈȼɋɄɂȿ ɋȿɌɂ, ȻȺɃȿɋɈȼɋɄȺə ɋȿɌɖ ɋ ɐɂɄɅȺɆɂ, 

ȺɅȽɈɊɂɌɆ ɉɊɈɉȺȽȺɐɂɂ ɋȼɂȾȿɌȿɅɖɋɌȼ, ɊȺɋɉɊɈɋɌɊȺɇȿɇɂȿ 

ɋȼɂȾȿɌȿɅɖɋɌȼ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ Ȼɚɣɟɫɨɜɫɤɢɟ ɫɟɬɢ. 
ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɚɥɝɨɪɢɬɦɵ ɩɪɨɩɚɝɚɰɢɢ ɜ ɛɚɣɟɫɨɜɫɤɢɯ 

ɫɟɬɹɯ ɫ ɰɢɤɥɚɦɢ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 

ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ ɛɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ ɫ ɰɢɤɥɚɦɢ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

- ɂɡɭɱɢɬɶ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɭɸ ɥɢɬɟɪɚɬɭɪɚ ɩɨ ɩɪɨɛɥɟɦɟ ɢɫɫɥɟɞɨɜɚɧɢɹ; 

- ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɦɟɸɳɢɟɫɹ ɚɥɝɨɪɢɬɦɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 

ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ ɛɚɣɟɫɨɜɫɤɢɯ ɫɟɬɹɯ; 

- Ɋɚɡɪɚɛɨɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ 

ɛɚɣɟɫɨɜɫɤɢɯ ɫɟɬɹɯ; 

- Ɋɟɚɥɢɡɨɜɚɬɶ ɨɛɴɟɤɬɧɭɸ ɦɨɞɟɥɶ ɚɥɝɨɪɢɬɦɚ. 

- Ⱥɩɪɨɛɢɪɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɧɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɰɢɤɥɢɱɧɵɯ ɩɪɢɦɟɪɚɯ 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɛɵɥɢ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɨ ɬɨɦ, ɱɬɨ ɞɥɹ ɫɟɬɟɣ 

ɫɨ ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɢɡɜɟɫɬɧɵɟ ɚɥɝɨɪɢɬɦɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɧɟ 

ɩɪɢɝɨɞɧɵ. 

ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɚɥɝɨɪɢɬɦɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ ɛɚɣɟɫɨɜɫɤɢɯ 

ɫɟɬɹɯ ɫ ɰɢɤɥɚɦɢ ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɩɨɬɨɦɤɨɜ ɧɟ ɜɥɢɹɟɬ ɧɚ ɚɩɪɢɨɪɧɵɟ 

ɜɟɪɨɹɬɧɨɫɬɢ ɢɯ ɩɪɟɞɤɨɜ. ȼɨɡɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɢɧɬɟɪɜɚɥɶɧɵɟ ɨɰɟɧɤɢ 

ɜɟɪɨɹɬɧɨɫɬɟɣ. 
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ȼȼȿȾȿɇɂȿ 

 

Ȼɚɣɟɫɨɜɫɤɢɟ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɭɞɨɛɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɨɩɢɫɚɧɢɹ 

ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɨɛɵɬɢɣ ɫ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɹɦɢ. Ⱦɥɹ 

ɨɩɢɫɚɧɢɹ ɛɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɬɪɭɤɬɭɪɭ ɝɪɚɮɚ ɢ 

ɩɚɪɚɦɟɬɪɵ ɤɚɠɞɨɝɨ ɭɡɥɚ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɞɚɧɧɵɯ ɢɥɢ ɢɡ ɷɤɫɩɟɪɬɧɵɯ ɨɰɟɧɨɤ. Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɷɬɨɝɨ 

ɩɪɨɰɟɫɫɚ: ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɩɟɪɟɦɟɧɧɵɯ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɪɭɤɬɭɪɵ, ɨɩɪɟɞɟɥɟɧɢɟ 

ɩɚɪɚɦɟɬɪɨɜ [1,2,3,4]. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɚɣɟɫɨɜɫɤɚɹ ɫɟɬɶ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɚ, ɨɧɚ 

ɝɨɬɨɜɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫ ɟɺ ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɛɵɥɨ ɩɪɨɜɨɞɢɬɶ ɜɵɱɢɫɥɟɧɢɹ. 

ɉɨɫɥɟ ɩɨɫɬɭɩɥɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɜɢɞɟɬɟɥɶɫɬɜ, ɦɨɝɭɬ ɛɵɬɶ 

ɜɵɱɢɫɥɟɧɵ ɚɩɨɫɬɟɪɢɨɪɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ. ɉɪɨɛɥɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Ȼɋ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɪɟɚɥɶɧɵɟ ɦɨɞɟɥɢ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ ɰɢɤɥɵ, ɧɨ 

ɛɨɥɶɲɢɧɫɬɜɨ ɚɥɝɨɪɢɬɦɨɜ ɬɪɟɛɭɸɬ ɚɰɢɤɥɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɫɟɬɢ. Ɉɬɫɸɞɚ ɦɨɠɧɨ 

ɜɵɞɟɥɢɬɶ ɞɜɟ ɝɪɭɩɩɵ ɚɥɝɨɪɢɬɦɨɜ [5]. 

ɉɟɪɜɚɹ ɝɪɭɩɩɚ ɬɪɟɛɭɟɬ ɚɰɢɤɥɢɱɧɨɫɬɢ ɩɟɪɜɢɱɧɨɣ Ȼɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ, ɩɪɢ 

ɷɬɨɦ ɩɪɨɪɚɛɚɬɵɜɚɟɬɫɹ ɢɯ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ, ɜɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɪɜɚɥɶɧɵɯ ɨɰɟɧɨɤ, 

ɫɨɜɦɟɫɬɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ, ɪɚɫɲɢɪɟɧɧɨɟ ɚɥɝɟɛɪɚɢɱɟɫɤɨɟ ɞɨɩɨɥɧɟɧɢɟ, 

ɦɧɨɠɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɪɲɢɧ [3]. 

ȼɬɨɪɚɹ ɝɪɭɩɩɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɰɢɤɥɢɱɟɫɤɢɟ ɩɟɪɜɢɱɧɵɟ ɛɚɣɟɫɨɜɫɤɢɟ ɫɟɬɢ ɢ 

ɩɪɢɜɨɞɢɬ ɰɢɤɥɵ ɤ ɫɨɝɥɚɫɨɜɚɧɧɨɦɭ ɜɢɞɭ, ɩɪɢ ɷɬɨɦ ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɨɬɫɭɬɫɬɜɭɸɬ 

ɢɧɬɟɪɜɚɥɶɧɵɟ ɨɰɟɧɤɢ, ɱɬɨ ɜɢɞɢɬɫɹ ɧɟɩɪɢɟɦɥɟɦɵɦ, ɩɨɫɤɨɥɶɤɭ ɧɟ ɭɞɚɥɨɫɶ ɧɚɣɬɢ 

ɚɩɪɨɛɚɰɢɢ ɞɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɧɚ ɫɥɭɱɚɣ ɢɡɜɟɫɬɧɵɯ ɩɪɚɜɢɥɶɧɵɯ ―ɨɬɜɟɬɨɜ‖, ɚ 

ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɭɸɬ ɨɰɟɧɤɢ ɨɲɢɛɨɤ ɫɨɝɥɚɫɨɜɚɧɢɹ. Ȼɨɥɶɲɨɣ ɜɨɩɪɨɫ ɬɚɤɠɟ 

ɜɵɡɵɜɚɸɬ ɫɩɨɫɨɛɵ ɫɨɝɥɚɫɨɜɚɧɢɹ ɜɟɪɲɢɧ ɜ ɰɢɤɥɟ, ɧɚɩɪɢɦɟɪ, ɜ ɚɥɝɨɪɢɬɦɟ 

«ɇɢɤɨɥɟɧɤɨ-Ɍɭɥɭɩɶɟɜɚ-ɋɢɪɨɬɤɢɧɚ» [2,3], ɜɜɨɞ ɧɟɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫɜɢɞɟɬɟɥɶɫɬɜ 

ɢɝɧɨɪɢɪɭɟɬɫɹ, ɱɬɨ ɬɚɤ ɠɟ ɹɜɥɹɟɬɫɹ ɧɟ ɫɨɜɫɟɦ ɩɪɚɜɢɥɶɧɵɦ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɨɞɨɛɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɞɥɹ ɩɪɨɫɬɵɯ ɫɟɬɟɣ, ɝɞɟ ɧɟɬ 
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ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɰɢɤɥɨɜ, ɚ ɜ ɫɚɦɢɯ ɰɢɤɥɚɯ ɨɬɫɭɬɫɬɜɭɸɬ ɜɟɪɲɢɧɵ ɫɨ 

ɦɧɨɠɟɫɬɜɨɦ ɩɨɬɨɦɤɨɜ. 

 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ Ȼɚɣɟɫɨɜɫɤɢɟ ɫɟɬɢ. 
ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɚɥɝɨɪɢɬɦɵ ɩɪɨɩɚɝɚɰɢɢ ɜ ɛɚɣɟɫɨɜɫɤɢɯ 

ɫɟɬɹɯ ɫ ɰɢɤɥɚɦɢ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 

ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ ɛɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ ɫ ɰɢɤɥɚɦɢ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

- ɂɡɭɱɢɬɶ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɭɸ ɥɢɬɟɪɚɬɭɪɚ ɩɨ ɩɪɨɛɥɟɦɟ ɢɫɫɥɟɞɨɜɚɧɢɹ; 

- ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɦɟɸɳɢɟɫɹ ɚɥɝɨɪɢɬɦɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 

ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ ɛɚɣɟɫɨɜɫɤɢɯ ɫɟɬɹɯ; 

- Ɋɚɡɪɚɛɨɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ 

ɛɚɣɟɫɨɜɫɤɢɯ ɫɟɬɹɯ; 

- Ɋɟɚɥɢɡɨɜɚɬɶ ɨɛɴɟɤɬɧɭɸ ɦɨɞɟɥɶ ɚɥɝɨɪɢɬɦɚ. 

- Ⱥɩɪɨɛɢɪɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɧɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɰɢɤɥɢɱɧɵɯ ɩɪɢɦɟɪɚɯ. 
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1 Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɬɟɨɪɢɢ ɛɚɣɟɫɨɜɫɤɢɯ ɫɟɬɟɣ  

 

1.1 ɋɨɛɵɬɢɟ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ 

 

Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ ɚɫɩɟɤɬɨɦ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɩɨɧɹɬɢɟ 

ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɨɛɵɬɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ ɧɚɛɨɪ ɞɨɩɭɫɬɢɦɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ. ɋɨɛɵɬɢɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɦɨɠɟɬ 

ɫɨɫɬɨɹɬɶ ɢɡ ɦɧɨɠɟɫɬɜɚ ɷɥɟɦɟɧɬɚɪɧɵɯ ɫɨɛɵɬɢɣ. ɋɨɝɥɚɫɧɨ ɬɟɨɪɢɢ ɛɚɣɟɫɨɜɫɤɢɯ 

ɫɟɬɟɣ Ȼɋ ɷɥɟɦɟɧɬɚɪɧɨɟ ɫɨɛɵɬɢɟ – ɷɬɨ ɤɜɚɧɬ, ɨɩɢɫɵɜɚɟɦɵɣ ɤɥɸɱɟɜɵɦɢ 

ɩɨɧɹɬɢɹɦɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬ.ɟ. ɩɪɨɩɨɡɢɰɢɨɧɧɵɦɢ ɜɵɪɚɠɟɧɢɹɦɢ. ȼ ɬɚɤɨɦ 

ɫɥɭɱɚɟ ɫɨɛɵɬɢɟɦ ɫɱɢɬɚɟɬɫɹ ɞɢɡɴɸɧɤɰɢɹ ɷɥɟɦɟɧɬɚɪɧɵɯ ɫɨɛɵɬɢɣ[5]. 

ȼɟɪɨɹɬɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟ ɱɬɨ ɢɧɨɟ, ɤɚɤ ɦɟɪɭ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ 

ɢ ɦɟɪɭ ɢɫɬɢɧɧɨɫɬɢ ɧɟɤɨɬɨɪɨɝɨ ɫɨɛɵɬɢɹ. Ʉɥɚɫɫɢɱɟɫɤɚɹ ɬɟɨɪɢɹ ɫɪɚɜɧɢɜɚɟɬ 

ɜɟɪɨɹɬɧɨɫɬɶ ɫ ɤɨɧɰɟɩɰɢɟɣ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɨɫɩɪɨɢɡɜɟɫɬɢ. 

Ɍɨɝɞɚ ɞɚɧɧɨɟ ɩɨɧɹɬɢɟ ɨɛɨɡɧɚɱɚɟɬ ɱɚɫɬɨɬɭ ɩɨɹɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɫɨɛɵɬɢɹ. 

ɋɚɦɵɦ ɢɡɜɟɫɬɧɵɦ ɩɪɢɦɟɪɨɦ ɹɜɥɹɟɬɫɹ ɩɨɞɛɪɚɫɵɜɚɧɢɟ ɦɨɧɟɬɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɤɨɬɨɪɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚɬɨɪ ɩɨɥɭɱɚɟɬ ɞɜɚ ɜɨɡɦɨɠɧɵɯ ɪɟɡɭɥɶɬɚɬ: ɦɨɧɟɬɚ ɩɚɞɚɟɬ 

ɨɪɥɨɦ ɢɥɢ ɪɟɲɤɨɣ ɜɜɟɪɯ. ɉɪɢɱɟɦ, ɟɫɥɢ ɦɨɧɟɬɚ «ɱɟɫɬɧɚɹ», ɬɨ ɜɟɪɨɹɬɧɨɫɬɶ 

ɤɚɠɞɨɝɨ ɢɫɯɨɞɚ ɫɬɪɟɦɢɬɫɹ ɤ 50%. 

Ɏɨɪɦɚɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ[6]: ɟɫɥɢ ɢɦɟɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ ɷɥɟɦɟɧɬɚɪɧɵɯ ɫɨɛɵɬɢɣ , ɬɨ 

ɜɟɪɨɹɬɧɨɫɬɶ – ɷɬɨ ɱɢɫɥɨɜɚɹ ɮɭɧɤɰɢɹ 𝑝:  → [0; 1], ɬɚɤɚɹ, ɱɬɨ:   

 

∑𝑝( 𝑒𝜖 𝑒) = 1. 

 

ȼɟɪɨɹɬɧɨɫɬɶ ɥɸɛɨɝɨ ɫɨɛɵɬɢɹ ܼ𝜖 ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɚ ɮɨɪɦɭɥɨɣ: 

 𝑝(Z) = ∑𝑝(𝑒) 𝑒𝜖ܼ . 
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1.2 ɍɫɥɨɜɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɢ ɬɟɨɪɟɦɚ Ȼɚɣɟɫɚ  
 

ɍɫɥɨɜɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɫɨɛɵɬɢɹ ܼ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɛɵɬɢɹ 𝐾 ɫ 𝑝(𝐾) > 0 

ɧɚɡɵɜɚɟɬɫɹ ɜɟɥɢɱɢɧɚ  

 𝑝(ܼ|𝐾) = 𝑝(ܼ𝐾) / 𝑝(𝐾) 

 

ȼɟɪɨɹɬɧɨɫɬɢ 𝑝(ܼ) ɢ 𝑝(𝐾) ɧɨɫɹɬ ɧɚɡɜɚɧɢɟ ɚɩɪɢɨɪɧɵɯ, ɬɨ ɟɫɬɶ ɬɟɯ 
ɜɟɪɨɹɬɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɡɚɞɚɸɬɫɹ ɞɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɨɬ 

ɷɤɫɩɟɪɬɨɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ɉɪɨɬɢɜɨɩɨɫɬɚɜɥɹɸɬɫɹ ɢɦ ɚɩɨɫɬɟɪɢɨɪɧɵɟ 

ɜɟɪɨɹɬɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, 𝑝(ܼ|𝐾), ɬɨ ɟɫɬɶ ɭɫɥɨɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɥɭɱɚɣɧɨɝɨ 
ɫɨɛɵɬɢɹ ܼ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɫɜɢɞɟɬɟɥɶɫɬɜɚ ɨ ɧɚɫɬɭɩɥɟɧɢɢ ɫɨɛɵɬɢɹ 𝐾. 

ɋɩɪɚɜɟɞɥɢɜɵ ɬɚɤɠɟ ɫɥɟɞɭɸɳɢɟ ɭɬɜɟɪɠɞɟɧɢɹ[6,7]: 

 𝑝(ܼ|ܼ ) = 1; 𝑝(∅|ܼ ) = 0; 𝑝(ܼ|𝐾) = 1, ܼ  ⊇ 𝐾; 𝑝(ܼ1 ∪ ܼ2|𝐾) = 𝑝(ܼ1|𝐾) + 𝑝(ܼ2|𝐾), ܼ 1 ∩ ܼ2 = ∅. 

 

ɋɨɛɵɬɢɹ ܼ1, …, ܼ݊ ɫɨɫɬɚɜɥɹɸɬ ɪɚɡɛɢɟɧɢɟ , ɟɫɥɢ ∑ ܼ݅ ݊ 1 = , ܼ݅ ∩ ܼ݆ = ∅ ɢ 𝑝(ܼ݅) > 0, ݅ ,݆ ∈ 1   , ݊  , ݅  ≠ ݆.  
Ɍɨɝɞɚ ɩɨɥɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɚ ɫ ɩɨɦɨɳɶɸ ɜɵɪɚɠɟɧɢɹ: 

 𝑝(𝐾) = ∑𝑝(𝐾|ܼ ݅ )𝑝(ܼ݅) ݊ ݅=1 . 

 

ȿɫɥɢ 𝑝(ܼ) > 0, ɬɨ 𝑝(𝐾) = 𝑝(𝐾|ܼ )𝑝(ܼ) + 𝑝(𝐾|ܼ  )𝑝(  ܼ).  

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɨɛɵɬɢɹ ܼ1, …, ܼ݊ ɬɚɤɨɜɵ, ɱɬɨ 𝑝(ܼ1 ∩ … ∩ ܼ݊ ) > 0, ɬɨ 𝑝(ܼ1 ∩ … ∩ ܼ݊ ∩ 𝐾) = 𝑝(ܼ1 )𝑝(ܼ2 |ܼ 1 )𝑝(ܼ3 |ܼ 1 ∩ ܼ2 ) … 𝑝(𝐾|ܼ 1 ∩ … ∩ ܼ݊ ). 

ȿɫɥɢ ɫɨɛɵɬɢɹ ܼ1, …, ܼ݊ ɫɨɫɬɚɜɥɹɸɬ ɪɚɡɛɢɟɧɢɟ  ɢ p(𝐾) > 0, ɬɨ 

 𝑝(ܼ݅ |𝐾) = 𝑝(ܼ݅ )𝑝(𝐾|ܼ ݅ ) / ∑ 𝑝(ܼ݆)(𝐾|ܼ ݆) ݊ ݆=1 . 
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Ⱦɚɧɧɨɟ ɜɵɪɚɠɟɧɢɟ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ ɬɟɨɪɟɦɵ Ȼɚɣɟɫɚ, ɜ ɭɩɪɨɳɟɧɧɨɦ ɜɢɞɟ 

ɡɚɩɢɫɵɜɚɟɦɨɣ, ɤɚɤ: 

 𝑝(ܼ|𝐾) = 𝑝(ܼ)𝑝(𝐾|ܼ ) / 𝑝(𝐾). 

 

1.3 ɍɫɥɨɜɧɚɹ ɧɟɡɚɜɢɫɢɦɨɫɬɶ  
 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɫɨɛɵɬɢɹ ɫɱɢɬɚɸɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦɢ, ɟɫɥɢ ɧɚɫɬɭɩɥɟɧɢɟ 

ɨɞɧɨɝɨ ɢɡ ɫɨɛɵɬɢɣ ɧɟ ɜɥɢɹɟɬ ɧɚ ɧɚɫɬɭɩɥɟɧɢɟ ɞɪɭɝɨɝɨ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɫɨɛɵɬɢɹ ܼ ɢ 𝐾 ɧɚɡɵɜɚɸɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɨɹɬɧɨɫɬɢ 𝑝, ɟɫɥɢ  
 𝑝(ܼ ∩ 𝐾) = 𝑝(ܼ)𝑝(𝐾). 

 

Ɍɨɝɞɚ ɞɥɹ ɬɚɤɢɯ ɫɨɛɵɬɢɣ ɫɩɪɚɜɟɞɥɢɜɨ: 

 𝑝(𝐾|ܼ ) = 𝑝(𝐾); 𝑝(  ܼ∩ 𝐾  ) = 𝑝(  ܼ)𝑝(𝐾 ); 𝑝(  ܼ∩ 𝐾) = 𝑝(𝐾) − 𝑝(ܼ ∩ 𝐾) = 𝑝(𝐾) − 𝑝(ܼ)𝑝(𝐾) = 𝑝(  ܼ)𝑝(𝐾). 

 

ȼ ɨɛɳɟɦ ɜɢɞɟ ɫɨɛɵɬɢɹ ܼ1, …, ܼ݊ ɧɚɡɵɜɚɸɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦɢ ɜ 

ɫɨɜɨɤɭɩɧɨɫɬɢ [6,8], ɟɫɥɢ ɞɥɹ ɥɸɛɵɯ ݇ ∈ 1   , ݊   ɢ 1 ≤ ݅1 < ⋯ < ݅ ݇ ≤ ݊ ɜɟɪɧɨ, ɱɬɨ  

 𝑝(ܼ݅1 , … , ܼ݅݇ ) = 𝑝(ܼ݅1 ) … 𝑝(ܼ݅݇ ). 

 

Ɉɛɴɟɞɢɧɟɧɢɟ ɩɨɧɹɬɢɣ ɭɫɥɨɜɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɢ ɧɟɡɚɜɢɫɢɦɨɫɬɢ 

ɜɵɪɚɠɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɨɩɪɟɞɟɥɟɧɢɢ: ɫɨɛɵɬɢɹ ܼ ɢ ܶ ɭɫɥɨɜɧɨ ɧɟɡɚɜɢɫɢɦɵ ɩɪɢ 

ɭɫɥɨɜɢɢ ɫɨɛɵɬɢɹ 𝐾, ɟɫɥɢ  
 𝑝(  ܼ∩ 𝐾   ∩ ܶ  )𝑝(𝐾 ) = 𝑝(  ܼ∩ 𝐾  )𝑝(𝐾  ∩ ܶ  ). 
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ɉɪɢɱɟɦ, ɟɫɥɢ 

 𝑝(𝐾 ) > 0, ɬɨ 𝑝(  ܼ∩  ܶ|𝐾 ) = 𝑝(  ܼ|𝐾  )𝑝(ܶ  |𝐾 ). 
 

1.4 Ȼɚɣɟɫɨɜɫɤɢɟ ɫɟɬɢ  
 

Ȼɚɣɟɫɨɜɫɤɢɟ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɪɚɮɢɱɟɫɤɭɸ ɜɟɪɨɹɬɧɨɫɬɧɭɸ 

ɦɨɞɟɥɶ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɠɟɫɬɜɨ ɩɟɪɟɦɟɧɧɵɯ ɢ ɢɯ 

ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ. Ȼɋ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɭɞɨɛɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ 

ɨɩɢɫɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɨɛɵɬɢɣ ɫ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɹɦɢ. Ȼɋ 

ɨɤɚɡɚɥɚɫɶ ɨɫɨɛɟɧɧɨ ɩɨɥɟɡɧɨɣ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ ɚɧɚɥɢɡɟ ɦɚɲɢɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ 

ɨɛɭɱɟɧɢɹ. Ɉɫɧɨɜɧɨɣ ɢɞɟɟɣ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɩɨɧɹɬɢɟ 

ɦɨɞɭɥɶɧɨɫɬɢ, ɬɨ ɟɫɬɶ ɪɚɡɥɨɠɟɧɢɟ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɩɪɨɫɬɵɟ ɷɥɟɦɟɧɬɵ. Ⱦɥɹ 

ɨɛɴɟɞɢɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɫɢɫɬɟɦɭ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɬɟɨɪɢɢ 

ɜɟɪɨɹɬɧɨɫɬɟɣ. 

Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɛɚɣɟɫɨɜɫɤɢɟ ɫɟɬɢ ɹɜɥɹɸɬɫɹ ɨɛɨɛɳɟɧɧɨɣ ɦɨɞɟɥɶɸ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɫɨɫɬɨɹɧɢɣ. ɇɚɡɜɚɧɢɟ «ɞɢɧɚɦɢɱɟɫɤɢɟ» ɭɤɚɡɵɜɚɟɬ ɧɟ ɧɚ 

ɡɚɜɢɫɢɦɨɫɬɶ ɫɬɪɭɤɬɭɪɵ ɨɬ ɜɪɟɦɟɧɢ, ɚ ɬɨɥɶɤɨ ɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɩɪɨɰɟɫɫɚ. ɋɆɆ ɹɜɥɹɟɬɫɹ ɭɩɪɨɳɟɧɧɨɣ ȾȻɋ ɛɟɡ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ. 

ȿɫɥɢ ɩɪɨɫɬɪɚɧɫɬɜɨ ɫɨɫɬɨɹɧɢɣ ɧɟɩɪɟɪɵɜɧɨɟ, ɬɨ ɬɚɤɚɹ ɦɨɞɟɥɶ ɧɚɡɵɜɚɟɬɫɹ 

ɮɢɥɶɬɪɨɦ Ʉɚɥɶɦɚɧɚ, ɜ ɞɢɫɤɪɟɬɧɨɦ ɫɥɭɱɚɟ — ȾȻɋ. ɋɬɪɭɤɬɭɪɚ Ȼɋ ɨɫɬɚɟɬɫɹ 

ɧɟɢɡɦɟɧɧɨɣ ɜɨ ɜɫɟɯ ɜɪɟɦɟɧɧɵɯ ɫɪɟɡɚɯ. ɋɪɟɡɨɦ ɧɚɡɵɜɚɸɬ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ 

ȾȻɋ ɜ ɞɢɫɤɪɟɬɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. ȼɟɪɲɢ- 8 ɧɚ ɜ ɫɟɬɢ ɦɨɠɟɬ ɢɦɟɬɶ ɪɨɞɢɬɟɥɹ 

ɬɨɥɶɤɨ ɜ ɫɜɨɟɦ ɜɪɟɦɟɧɧɨɦ ɫɪɟɡɟ ɢɥɢ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɟɞɲɟɫɬɜɨɜɚɜɲɟɦ 

ɜɪɟɦɟɧɧɨɦ ɫɪɟɡɟ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ȾȻɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ Ɇɚɪɤɨɜɫɤɢɣ 

ɩɪɨɰɟɫɫ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ[4,9].  

Ȼɋ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɢɦɟɟɬɫɹ ɪɹɞ ɫɜɹɡɚɧɧɵɯ ɞɪɭɝ ɫ 

ɞɪɭɝɨɦ ɫɨɛɵɬɢɣ (ɩɪɨɩɨɡɢɰɢɣ), ɜɟɪɨɹɬɧɨɫɬɢ ɢɫɬɢɧɧɨɫɬɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ 

ɩɨɥɭɱɟɧɵ ɨɬ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ȼɋ ɞɨɥɠɧɚ ɫɨɩɨɫɬɚɜɢɬɶ 

ɢɧɮɨɪɦɚɰɢɸ (ɡɧɚɧɢɹ) ɨɬ ɷɤɫɩɟɪɬɨɜ ɬɚɤ, ɱɬɨɛɵ ɨɬɞɟɥɶɧɵɟ ɮɚɤɬɵ ɧɟ 
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ɩɪɨɬɢɜɨɪɟɱɢɥɢ ɞɪɭɝ ɞɪɭɝɭ. Ɂɚɬɟɦ ɩɪɢɧɢɦɚɸɬɫɹ ɜɨ ɜɧɢɦɚɧɢɟ ɮɚɤɬɢɱɟɫɤɢɟ 

ɞɚɧɧɵɟ (ɫɜɢɞɟɬɟɥɶɫɬɜɚ) ɨ ɩɪɨɢɡɨɲɟɞɲɢɯ ɫɨɛɵɬɢɹɯ ɢɥɢ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɰɢɢ 

ɚɩɪɢɨɪɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɡɧɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɢɧɮɨɪɦɚɰɢɸ, ɨɩɢɫɵɜɚɸɳɭɸ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɨɛɴɟɤɬɵ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ȿɫɥɢ ɝɨɜɨɪɢɬɶ ɨ ɡɧɚɧɢɹɯ ɜ 

ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɢɧɬɟɥɥɟɤɬɟ, ɬɨ ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɢɯ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

- ɢɧɮɨɪɦɚɰɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ 

ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɜ ɤɨɧɤɪɟɬɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɦɟɬɨɞɨɦ ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ;  

- ɮɨɪɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɨɬɥɢɱɚɸɳɚɹɫɹ ɨɬ ɞɚɧɧɵɯ ɪɹɞɨɦ 

ɨɫɨɛɟɧɧɨɫɬɟɣ:  

- ɜɧɭɬɪɟɧɧɹɹ ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɨɫɬɶ (ɤɚɠɞɨɟ ɡɧɚɧɢɟ ɢɦɟɟɬ ɭɧɢɤɚɥɶɧɨɟ 

ɧɚɢɦɟɧɨɜɚɧɢɟ, ɩɨ ɤɨɬɨɪɨɦɭ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɤ ɧɟɦɭ ɨɛɪɚɬɢɬɶɫɹ); 

- ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɫɬɶ;  

- ɫɜɹɡɧɨɫɬɶ (ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɡɧɚɧɢɹɦɢ). 

Ⱦɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ ɰɟɥɵɣ ɪɹɞ ɦɟɬɨɞɨɜ: ɬɟɤɫɬɨɜɵɣ 

(ɤɧɢɝɢ, ɞɨɤɭɦɟɧɬɵ), ɝɪɚɮɢɱɟɫɤɢɣ (ɢɥɥɸɫɬɪɚɰɢɢ, ɤɚɪɬɢɧɵ), ɮɨɪɦɚɥɢɡɨɜɚɧɧɵɣ 

(ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɢ ɜɵɪɚɠɟɧɢɹ) ɢ ɞɪɭɝɢɟ. Ɍɚɤɠɟ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ 

ɫɩɟɰɢɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɩɪɚɜɢɥɚ, ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɫɟɬɢ, 

ɥɨɝɢɤɚ ɩɪɟɞɢɤɚɬɨɜ, ɮɪɟɣɦɵ ɢ ɞɪɭɝɢɟ.  

Ɇɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ (ɞɚɧɧɵɯ, ɫɜɟɞɟɧɢɣ) ɜ ɨɛɥɚɫɬɢ ɨɬɨɛɪɚɠɟɧɢɹ 

ɢ ɨɛɪɚɛɨɬɤɢ ɡɧɚɧɢɣ ɫ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɚ ɫɥɟɞɭɸɳɢɦɢ 

ɩɨɥɨɠɟɧɢɹɦɢ[4]:  

- ɩɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɜɟɞɟɧɢɹɦɢ, ɹɜɥɹɸɳɢɦɢɫɹ ɧɚɛɨɪɨɦ 

ɩɟɪɟɦɟɧɧɵɯ; ɩɟɪɟɦɟɧɧɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɭɬɜɟɪɠɞɟɧɢɹɦ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɨɩɢɫɵɜɚɸɬ ɩɚɪɚɦɟɬɪɵ ɟɟ ɨɛɴɟɤɬɨɜ; 

- ɤɚɠɞɨɣ ɩɟɪɟɦɟɧɧɨɣ ɫɨɩɨɫɬɚɜɥɹɟɬɫɹ ɪɹɞ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ, 

ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɞɢɫɤɪɟɬɧɨɦ ɢɥɢ ɧɟɩɪɟɪɵɜɧɨɦ ɢɧɬɟɪɜɚɥɟ;  
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- ɧɟɤɨɬɨɪɵɦ ɩɟɪɟɦɟɧɧɵɦ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɜɵɪɚɠɟɧɢɹɦ, ɜ ɤɨɬɨɪɵɯ ɨɧɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ, ɦɨɠɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɥɢɛɨ ɬɨɱɟɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɥɢɛɨ ɧɚɛɨɪ 

ɡɧɚɱɟɧɢɣ (ɨɝɪɚɧɢɱɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ);  

- ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɨɝɪɚɧɢɱɟɧɵ ɨɩɪɟɞɟɥɟɧɢɹɦɢ ɢɥɢ ɫɜɨɣɫɬɜɚɦɢ 

ɨɛɴɟɤɬɨɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ;  

- ɦɧɨɠɟɫɬɜɨ ɩɟɪɟɦɟɧɧɵɯ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɨ ɧɚ ɨɬɞɟɥɶɧɵɟ 

ɩɨɞɦɧɨɠɟɫɬɜɚ, ɜɧɭɬɪɢ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɜɡɚɢɦɨɫɜɹɡɚɧɵ; 

ɩɟɪɟɦɟɧɧɵɟ ɦɨɝɭɬ ɜɯɨɞɢɬɶ ɫɪɚɡɭ ɜ ɧɟɫɤɨɥɶɤɨ ɩɨɞɦɧɨɠɟɫɬɜ; ɜɫɟ ɷɬɨ ɞɟɥɚɟɬɫɹ 

ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɛɨɬɵ ɫ ɢɦɟɸɳɢɦɢɫɹ ɡɧɚɧɢɹɦɢ;  

- ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 

ɨɩɟɪɚɰɢɣ ɧɚɞ ɦɧɨɠɟɫɬɜɨɦ ɧɟɨɩɪɟɞɟɥɟɧɧɵɯ ɡɧɚɧɢɣ ɢɫɯɨɞɹ ɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ.  

ɉɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɢɦɟɧɢɦɵ ɤ ɪɟɚɥɢɡɚɰɢɢ, 

ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɢɡɭɱɟɧɢɸ ɢ ɩɪɚɤɬɢɱɟɫɤɨɦɭ ɩɪɢɦɟɧɟɧɢɸ ɛɚɣɟɫɨɜɫɤɢɯ ɫɟɬɟɣ 

ɞɨɜɟɪɢɹ (ȻɋȾ), ɨɩɢɫɚɧɧɵɯ Ⱦɠ. ɉɢɷɪɥɨɦ[7]. 

 

1.4.1 Ȼɚɣɟɫɨɜɫɤɢɟ ɫɟɬɢ ɞɨɜɟɪɢɹ  
 

Ȼɚɣɟɫɨɜɫɤɢɟ ɫɟɬɢ ɞɨɜɟɪɢɹ (ȻɋȾ, ɩɪɢɱɢɧɧɨ- ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɟɬɢ) 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɚɣɟɫɨɜɫɤɨɝɨ ɜɵɜɨɞɚ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɫ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ, ɫɜɹɡɚɧɧɨɣ ɫ:  

- ɦɧɨɝɨɨɛɪɚɡɢɟɦ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ ɜ ɢɫɫɥɟɞɭɟɦɨɣ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ;  

- ɧɚɥɢɱɢɟɦ ɧɟɩɨɥɧɵɯ ɡɧɚɧɢɣ ɨ ɩɚɪɚɦɟɬɪɚɯ; 

- ɫɥɭɱɚɣɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɜɥɢɹɸɳɢɦɢ ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɫɨɛɵɬɢɣ.  

ȻɋȾ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɡɚɞɚɱɚɯ ɨɩɢɫɚɧɢɹ ɜɡɚɢɦɨɫɜɹɡɟɣ ɪɚɡɥɢɱɧɵɯ 

ɩɟɪɟɦɟɧɧɵɯ ɢ ɦɨɝɭɬ ɛɵɬɶ ɢɡɨɛɪɚɠɟɧɵ, ɤɚɤ ɧɚɩɪɚɜɥɟɧɧɵɣ ɝɪɚɮ ɩɪɢɱɢɧɧɨ- 

ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ, ɹɜɥɹɸɳɢɣɫɹ ɚɰɢɤɥɢɱɟɫɤɢɦ (ɧɚɩɪɚɜɥɟɧɧɵɟ ɰɢɤɥɵ 
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ɧɟɞɨɩɭɫɬɢɦɵ). ɋɨɛɵɬɢɹ ɹɜɥɹɸɬɫɹ ɜɟɪɲɢɧɚɦɢ ɝɪɚɮɚ, ɚ ɩɪɢɱɢɧɧɨ- ɫɥɟɞɫɬɜɟɧɧɵɟ 

ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ ɨɛɨɡɧɚɱɟɧɵ ɪɟɛɪɚɦɢ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ 

ɨɰɟɧɤɭ ɜɟɪɨɹɬɧɨɫɬɟɣ ɫɨɛɵɬɢɣ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɞɪɭɝɢɯ ɫɨɛɵɬɢɣ[2,3]. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɩɪɢɦɟɪ ȻɋȾ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 1 

ɂɡɨɛɪɚɠɟɧɧɚɹ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɭɩɪɨɳɟɧɧɵɣ ɜɚɪɢɚɧɬ ɨɩɪɟɞɟɥɟɧɢɹ 

ɩɪɢɱɢɧɵ ɬɨɝɨ, ɱɬɨ ɥɭɠɚɣɤɚ ɜɨ ɞɜɨɪɟ ɫɬɚɥɚ ɦɨɤɪɨɣ. ɇɚɛɥɸɞɚɟɦɨɟ ɫɥɟɞɫɬɜɢɟ 

(ɦɨɤɪɚɹ ɥɭɠɚɣɤɚ) ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ ɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɪɢɱɢɧɚɯ 

(ɛɵɥ ɜɤɥɸɱɟɧ ɪɚɫɩɵɥɢɬɟɥɶ ɞɥɹ ɩɨɥɢɜɚ ɝɚɡɨɧɚ, ɩɪɨɲɟɥ ɞɨɠɞɶ) ɢ ɭɫɬɚɧɨɜɢɬɶ 

ɩɟɪɜɨɩɪɢɱɢɧɭ (ɨɛɥɚɱɧɚɹ ɢɥɢ ɹɫɧɚɹ ɩɨɝɨɞɚ). ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, 

ɱɬɨ ɜɫɟ ɫɨɛɵɬɢɹ ɧɨɫɹɬ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɯɚɪɚɤɬɟɪ. ɇɚɩɪɢɦɟɪ, ɜɨɡɦɨɠɧɨ, ɱɬɨ ɞɚɠɟ 

ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɪɚɫɩɵɥɢɬɟɥɹ ɬɪɚɜɚ ɦɨɠɟɬ ɨɫɬɚɬɶɫɹ ɫɭɯɨɣ (ɜ ɫɥɭɱɚɟ ɩɨɥɨɦɤɢ ɢɥɢ 

ɡɚɫɨɪɚ ɪɚɫɩɵɥɢɬɟɥɹ), ɢ ɧɚɨɛɨɪɨɬ, ɧɟɥɶɡɹ ɨɞɧɨɡɧɚɱɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɥɭɠɚɣɤɚ 

ɫɬɚɥɚ ɦɨɤɪɨɣ ɢɡ-ɡɚ ɜɤɥɸɱɟɧɢɹ ɪɚɫɩɵɥɢɬɟɥɹ (ɜɨɡɦɨɠɧɨ, ɩɪɨɲɟɥ ɞɨɠɞɶ)[1]. 

 

Ɋɢɫɭɧɨɤ 1– ɉɪɢɦɟɪ ɝɪɚɮɚ ɛɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ ɞɨɜɟɪɢɹ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɠɞɵɣ ɜɵɜɨɞ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧ ɬɨɥɶɤɨ ɫ ɧɟɤɨɬɨɪɨɣ 

ɫɬɟɩɟɧɶɸ ɭɜɟɪɟɧɧɨɫɬɢ, ɞɥɹ ɨɰɟɧɢɜɚɧɢɹ ɤɨɬɨɪɨɣ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɛɚɣɟɫɨɜɫɤɢɟ 

ɫɟɬɢ. Ɉɞɧɢɦ ɢɡ ɰɟɧɬɪɚɥɶɧɵɯ ɩɪɢɧɰɢɩɨɜ ɩɪɢɦɟɧɟɧɢɹ ȻɋȾ ɹɜɥɹɟɬɫɹ ɩɪɨɩɚɝɚɰɢɹ 

ɫɜɢɞɟɬɟɥɶɫɬɜ (ɚɩɨɫɬɟɪɢɨɪɧɵɣ, ɛɚɣɟɫɨɜɫɤɢɣ ɜɵɜɨɞ), ɤɨɝɞɚ ɧɚ ɜɯɨɞ ɩɨɫɬɭɩɚɸɬ 

ɫɜɟɞɟɧɢɹ ɨ ɧɚɫɬɭɩɥɟɧɢɢ ɫɨɛɵɬɢɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɡɥɚɦ. 
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1.4.2 ɋɜɹɡɢ ɦɟɠɞɭ ɭɡɥɚɦɢ ɫɟɬɢ ɢ d-ɪɚɡɞɟɥɢɦɨɫɬɶ  
 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɫɜɹɡɶ – ɷɬɨ ɩɪɹɦɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɭɡɥɚɦɢ ɫɟɬɢ (ɪɢɫɭɧɨɤ 

2ɚ). ȼ ɷɬɨɦ ɫɥɭɱɚɟ 1 ɜɥɢɹɟɬ ɧɚ 2, ɚ 2, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɥɢɹɟɬ ɧɚ 3, ɢ ɭɡɥɵ 1 ɢ 3 

ɩɨɥɭɱɚɸɬɫɹ ɫɜɹɡɚɧɧɵɦɢ. Ɉɞɧɚɤɨ, ɟɫɥɢ ɜ 2 ɩɨɫɬɭɩɢɥɨ ɫɜɢɞɟɬɟɥɶɫɬɜɨ, ɫɜɹɡɶ 

ɦɟɠɞɭ 1 ɢ 3 ɧɚɪɭɲɚɟɬɫɹ: ɟɫɥɢ ɦɵ ɬɜɟɪɞɨ ɡɧɚɟɦ, ɱɬɨ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɫɨɛɵɬɢɟ 

ɩɪɨɢɡɨɲɥɨ, ɫɜɹɡɢ ɦɟɠɞɭ ɟɝɨ ɩɪɢɱɢɧɨɣ ɢ ɫɥɟɞɫɬɜɢɟɦ ɭɠɟ ɧɟɬ (ɟɟ ɨɛɟɫɩɟɱɢɜɚɥ 

ɬɨɬ ɮɚɤɬ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɫɥɟɞɫɬɜɢɹ ɡɚɜɢɫɢɬ ɨɬ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɢɱɢɧɵ, ɧɨ ɟɫɥɢ 

ɫɥɟɞɫɬɜɢɟ ɭɠɟ ɩɪɨɢɡɨɲɥɨ, ɷɬɨɬ ɦɟɯɚɧɢɡɦ ɛɨɥɶɲɟ ɧɟ ɪɚɛɨɬɚɟɬ).ɇɚ ɪɢɫɭɧɨɤ 2 

ɬɚɤɨɦɭ ɜɢɞɭ ɫɜɹɡɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɨɟɞɢɧɟɧɢɟ ɭɡɥɨɜ 𝑐, ݓ ,ݏ, ɩɪɢ ɤɨɬɨɪɨɦ 𝑐 
ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ݏ, ɚ ݏ – ɧɚ ݓ (ɟɫɥɢ ɩɨɝɨɞɚ ɛɵɥɚ ɨɛɥɚɱɧɨɣ, ɬɨ ɨɰɟɧɤɚ 

ɜɟɪɨɹɬɧɨɫɬɢ ɬɨɝɨ, ɱɬɨ ɥɭɠɚɣɤɚ ɫɬɚɥɚ ɦɨɤɪɨɣ, ɩɨɜɵɲɚɟɬɫɹ). ɇɨ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ 

ɫɜɟɞɟɧɢɣ ɜ ݏ ɫɜɹɡɶ ɦɟɠɞɭ 𝑐 ɢ ݓ ɢɡɦɟɧɹɟɬɫɹ: ɟɫɥɢ ɦɵ ɭɜɟɪɟɧɵ ɜ ɬɨɦ, ɱɬɨ 

ɪɚɫɩɵɥɢɬɟɥɶ ɛɵɥ ɜɤɥɸɱɟɧ, ɬɨ ɧɚɦ ɭɠɟ ɧɟ ɜɚɠɧɚ ɩɪɢɱɢɧɚ ɷɬɨɝɨ ɫɨɛɵɬɢɹ – ɛɵɥɚ 

ɥɢ ɩɨɝɨɞɚ ɹɫɧɨɣ, ɢɥɢ ɩɪɨɢɡɨɲɥɨ ɱɬɨ-ɬɨ ɞɪɭɝɨɟ – ɧɚ ɜɟɪɨɹɬɧɨɫɬɶ ɫɥɟɞɫɬɜɢɹ ɷɬɨ 

ɭɠɟ ɧɟ ɩɨɜɥɢɹɟɬ. 

ȼ ɫɥɭɱɚɟ ɪɚɫɯɨɞɹɳɟɣɫɹ ɫɜɹɡɢ (diverging connection) ɭ ɨɞɧɨɝɨ ɭɡɥɚ ɫɟɬɢ 

ɢɦɟɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɨɬɨɦɤɨɜ (ɪɢɫɭɧɨɤ 2ɛ). ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɨɞɧɨɦ ɢɡ ɩɨɬɨɦɤɨɜ 

ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ ɜɟɪɨɹɬɧɨɫɬɶ ɞɪɭɝɨɝɨ ɩɨɬɨɦɤɚ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɭɡɥɚ. ɗɬɨ 

ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɧɟ ɬɨɥɶɤɨ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɢɡɨɲɟɞɲɟɣ ɩɪɢɱɢɧɟ ɩɨɜɵɲɚɟɬ 

ɜɟɪɨɹɬɧɨɫɬɶ (ɩɪɚɜɢɥɶɧɟɟ, ɤɨɧɟɱɧɨ, ɛɵɥɨ ɛɵ ɫɤɚɡɚɬɶ «ɨɰɟɧɤɭ ɜɟɪɨɹɬɧɨɫɬɢ», ɚ 

ɟɳɟ ɩɪɚɜɢɥɶɧɟɟ ɢ ɛɨɥɟɟ ɧɟɣɬɪɚɥɶɧɨ — «ɫɬɟɩɟɧɶ ɧɚɲɟɣ ɭɜɟɪɟɧɧɨɫɬɢ ɜ», ɧɨ ɞɥɹ 

ɤɪɚɬɤɨɫɬɢ ɦɵ ɛɭɞɟɦ ɝɨɜɨɪɢɬɶ ɩɪɨɫɬɨ «ɜɟɪɨɹɬɧɨɫɬɶ») ɫɥɟɞɫɬɜɢɹ, ɧɨ ɢ 

ɫɥɭɱɢɜɲɟɟɫɹ ɫɥɟɞɫɬɜɢɟ ɩɨɜɵɲɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɢɱɢɧɵ. ɇɨ ɟɫɥɢ ɨɛɳɢɣ ɩɪɟɞɨɤ 

ɭɠɟ ɩɨɥɭɱɢɥ ɨɡɧɚɱɢɜɚɧɢɟ, ɬɨ ɫɜɹɡɶ ɧɚɪɭɲɚɟɬɫɹ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɟɫɥɢ ɦɵ ɭɠɟ 

ɬɜɟɪɞɨ ɡɧɚɟɦ, ɱɬɨ ɩɪɢɱɢɧɚ ɞɜɭɯ ɫɥɟɞɫɬɜɢɣ ɢɦɟɟɬ ɦɟɫɬɨ, ɷɬɢ ɫɥɟɞɫɬɜɢɹ 

ɫɬɚɧɨɜɹɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦɢ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɦɵ ɡɧɚɟɦ, ɱɬɨ ɩɪɨɲɟɥ ɞɨɠɞɶ, ɬɨ 

ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɛɵɥɚ ɨɛɥɚɱɧɚɹ ɩɨɝɨɞɚ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ⱥ ɟɫɥɢ ɩɨɝɨɞɚ 

ɛɵɥɚ ɨɛɥɚɱɧɨɣ, ɬɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɞɨɠɞɹ[4,7]. 
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ɋɯɨɞɹɳɚɹɫɹ ɫɜɹɡɶ (converging connection) ɜɨɡɧɢɤɚɟɬ, ɤɨɝɞɚ ɞɜɚ ɭɡɥɚ 

ɢɦɟɸɬ ɨɛɳɟɝɨ ɩɨɬɨɦɤɚ (ɪɢɫɭɧɨɤ 2ɜ). ɗɬɚ ɫɢɬɭɚɰɢɹ — ɫɚɦɚɹ ɢɧɬɟɪɟɫɧɚɹ. 

Ʉɚɡɚɥɨɫɶ ɛɵ, ɫɜɹɡɢ ɦɟɠɞɭ ɭɡɥɚɦɢ 1 ɢ 3 ɧɟɬ: ɟɫɥɢ ɩɪɨɢɡɨɲɥɨ 1, ɬɨ ɷɬɨ ɩɨɜɥɢɹɟɬ 

ɧɚ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ 2, ɧɨ ɜɟɪɨɹɬɧɨɫɬɶ 3 ɨɬ ɷɬɨɝɨ ɢɡɦɟɧɢɬɶɫɹ ɧɟ ɞɨɥɠɧɚ. 

Ɉɞɧɚɤɨ ɫɢɬɭɚɰɢɹ ɦɟɧɹɟɬɫɹ, ɟɫɥɢ ɫɜɢɞɟɬɟɥɶɫɬɜɨ 2 ɭɠɟ ɩɨɥɭɱɟɧɨ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, 

ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜɚ 2 ɜɟɪɨɹɬɧɨɫɬɢ ɨɛɟɢɯ ɟɝɨ ɩɪɢɱɢɧ ɩɨɜɵɲɚɸɬɫɹ: 

ɪɚɡ ɭɠ ɱɬɨ-ɬɨ ɩɪɨɢɡɨɲɥɨ, ɡɧɚɱɢɬ, ɤɚɤɚɹ-ɬɨ ɩɪɢɱɢɧɚ ɭ ɷɬɨɝɨ ɛɵɥɚ — ɧɟɢɡɜɟɫɬɧɨ, 

ɤɚɤɚɹ ɢɦɟɧɧɨ, ɧɨ ɨɛɟ ɩɪɢɱɢɧɵ ɫɬɚɧɨɜɹɬɫɹ ɛɨɥɟɟ ɜɟɪɨɹɬɧɵɦɢ. ɇɨ ɟɫɥɢ ɬɟɩɟɪɶ 

ɦɵ ɜɞɪɭɝ ɭɡɧɚɟɦ, ɱɬɨ ɨɞɧɚ ɢɡ ɩɪɢɱɢɧ ɩɪɨɢɡɨɲɥɚ, ɷɬɨ ɞɨɥɠɧɨ ɩɨɧɢɡɢɬɶ 

ɜɟɪɨɹɬɧɨɫɬɶ ɞɪɭɝɨɣ ɩɪɢɱɢɧɵ: ɜɟɞɶ ɫɥɟɞɫɬɜɢɟ ɭɠɟ ɨɛɴɹɫɧɟɧɨ, ɢ ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ 

ɜɬɨɪɭɸ ɩɪɢɱɢɧɭ ɞɨɥɠɧɨ ɭɦɟɧɶɲɢɬɶɫɹ. ɂɬɚɤ, ɜ ɫɥɭɱɚɟ ɫɯɨɞɹɳɟɣɫɹ ɫɜɹɡɢ 

ɡɚɜɢɫɢɦɨɫɬɶ ɞɨɥɠɧɚ ɩɨɹɜɥɹɬɶɫɹ, ɬɨɥɶɤɨ ɟɫɥɢ ɨɛɳɢɣ ɩɨɬɨɦɨɤ (ɢɥɢ ɥɸɛɨɣ ɢɡ ɟɝɨ 

ɩɨɬɨɦɤɨɜ — ɬɚɦ ɫɢɬɭɚɰɢɹ ɛɭɞɟɬ ɚɧɚɥɨɝɢɱɧɨɣ) ɭɠɟ ɩɨɥɭɱɢɥ ɤɚɤɨɟ-ɬɨ 

ɨɡɧɚɱɢɜɚɧɢɟ. ɇɚ ɪɢɫɭɧɤɟ 1 ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫɨɟɞɢɧɟɧɵ ɭɡɥɵ ݎ ,ݏ ɢ ݓ. ɋ ɨɞɧɨɣ 
ɫɬɨɪɨɧɵ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɭɡɥɚɦɢ ݏ ɢ ݎ ɨɬɫɭɬɫɬɜɭɟɬ: ɟɫɥɢ 
ɧɚɫɬɭɩɢɥɨ ɫɨɛɵɬɢɟ ݏ, ɬɨ ɢɡɦɟɧɢɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ ݓ, ɧɨ ɷɬɨ ɧɟ ɩɨɜɥɢɹɟɬ 
ɧɚ ɜɟɪɨɹɬɧɨɫɬɶ ݎ. Ʌɭɠɚɣɤɚ ɫɬɚɥɚ ɦɨɤɪɨɣ, ɧɨ ɦɵ ɧɟ ɦɨɠɟɦ ɫɤɚɡɚɬɶ, ɱɬɨ 
ɜɤɥɸɱɟɧɢɟ ɪɚɫɩɵɥɢɬɟɥɹ ɤɚɤ-ɬɨ ɫɤɚɠɟɬɫɹ ɧɚ ɜɟɪɨɹɬɧɨɫɬɢ ɬɨɝɨ, ɱɬɨ ɩɪɨɣɞɟɬ 

ɞɨɠɞɶ. 

 

 

Ɋɢɫɭɧɨɤ 3 – ȼɢɞɵ ɫɜɹɡɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ d-ɪɚɡɞɟɥɢɦɨɫɬɢ 
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ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɨɥɭɱɟɧɢɟ ɫɜɟɞɟɧɢɣ ɨ ɧɚɫɬɭɩɥɟɧɢɢ ɫɨɛɵɬɢɹ ݓ 

ɭɜɟɥɢɱɢɜɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɨɛɟɢɯ ɩɪɢɱɢɧ: ɥɭɠɚɣɤɚ ɫɬɚɥɚ ɦɨɤɪɨɣ, ɧɨ ɩɪɢɱɢɧɚ 

ɷɬɨɝɨ ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ, ɨɞɧɚɤɨ ɨɛɟ ɩɪɢɱɢɧɵ ɫɬɚɧɨɜɹɬɫɹ ɛɨɥɟɟ ɜɟɪɨɹɬɧɵɦɢ. ȿɫɥɢ 

ɫɬɚɧɟɬ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɨɞɧɚ ɢɡ ɩɪɢɱɢɧ ɢɦɟɥɚ ɦɟɫɬɨ, ɷɬɨ ɭɦɟɧɶɲɢɬ ɜɟɪɨɹɬɧɨɫɬɶ 

ɞɪɭɝɨɣ ɩɪɢɱɢɧɵ, ɬ.ɤ. ɫɥɟɞɫɬɜɢɟ ɭɠɟ ɨɩɪɟɞɟɥɟɧɨ, ɬ.ɟ. ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɬɨɪɭɸ 

ɩɪɢɱɢɧɭ ɞɨɥɠɧɨ ɫɧɢɡɢɬɶɫɹ. Ɍɨɝɞɚ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨɹɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ 

ɢɦɟɟɬ ɦɟɫɬɨ ɨɡɧɚɱɢɜɚɧɢɟ ɨɛɳɟɝɨ ɞɨɱɟɪɧɟɝɨ ɭɡɥɚ ɧɟɫɤɨɥɶɤɢɯ ɪɨɞɢɬɟɥɶɫɤɢɯ 

ɜɟɪɲɢɧ[5]. 

Ⱦɚɞɢɦ ɩɨɹɫɧɟɧɢɟ ɬɟɪɦɢɧɭ d-ɪɚɡɞɟɥɢɦɨɫɬɢ. Ⱦɜɚ ɭɡɥɚ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɝɪɚɮɚ ݔ ɢ ݕ ɧɚɡɵɜɚɸɬɫɹ d-ɪɚɡɞɟɥɟɧɧɵɦɢ, ɟɫɥɢ ɞɥɹ ɜɫɹɤɨɝɨ ɩɭɬɢ ɢɡ ݔ ɜ ݕ (ɡɞɟɫɶ ɧɟ 

ɭɱɢɬɵɜɚɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɪɟɛɟɪ) ɫɭɳɟɫɬɜɭɟɬ ɬɚɤɨɣ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɭɡɟɥ ݖ (ɧɟ 
ɫɨɜɩɚɞɚɸɳɢɣ ɧɢ ɫ ݔ, ɧɢ ɫ ݕ), ɱɬɨ-ɥɢɛɨ ɫɜɹɡɶ ɜ ɩɭɬɢ ɜ ɷɬɨɦ ɭɡɥɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɢɥɢ ɪɚɫɯɨɞɹɳɚɹɫɹ, ɢ ɭɡɟɥ ݖ ɩɨɥɭɱɢɥ ɨɡɧɚɱɢɜɚɧɢɟ, ɥɢɛɨ ɫɜɹɡɶ 
ɫɯɨɞɹɳɚɹɫɹ, ɢ ɧɢ ɭɡɟɥ ݖ, ɧɢɤɚɤɨɣ-ɥɢɛɨ ɢɡ ɟɝɨ ɩɨɬɨɦɤɨɜ ɨɡɧɚɱɢɜɚɧɢɹ ɧɟ 

ɩɨɥɭɱɢɥ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɭɡɥɵ ɧɚɡɵɜɚɸɬɫɹ d-ɫɜɹɡɚɧɧɵɦɢ[1,3]. 

 

1.5 ɂɡɨɥɢɪɨɜɚɧɧɵɟ ɰɢɤɥɵ ȻɋȾ 

 

Ɋɚɫɫɦɨɬɪɢɦ ȻɋȾ, ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ ɫɨɛɨɣ ɢɡɨɥɢɪɨɜɚɧɧɵɣ ɰɢɤɥ ɢɡ 

ɤɨɧɟɱɧɨɝɨ ɱɢɫɥɚ ɜɟɪɲɢɧ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ ɧɚɱɚɥɶɧɵɯ ɞɚɧɧɵɯ 

ɡɚɞɚɧɵ ɬɟɧɡɨɪɵ ɭɫɥɨɜɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ  

 

 

 

ɉɨɩɵɬɚɟɦɫɹ ɜɵɪɚɡɢɬɶ ɬɟɧɡɨɪɵ ɫɨɜɦɟɫɬɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ ɱɟɪɟɡ ɧɚɱɚɥɶɧɵɟ 

ɞɚɧɧɵɟ. ɋɥɟɞɭɹ ɨɫɧɨɜɧɵɦ ɫɜɨɣɫɬɜɚɦ ɭɫɥɨɜɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɦɵ ɦɨɠɟɦ 

ɡɚɩɢɫɚɬɶ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ: 
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ɗɬɚ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɨɱɟɧɶ ɩɪɨɫɬɭɸ ɫɬɪɭɤɬɭɪɭ ɢ ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɚ ɡɚ 

ɥɢɧɟɣɧɨɟ ɜɪɟɦɹ (ɞɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɩɪɨɫɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɞɫɬɚɜɥɹɬɶ 

ɧɟɢɡɜɟɫɬɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɜ ɩɨɫɥɟɞɭɸɳɢɟ ɭɪɚɜɧɟɧɢɹ ɫɢɫɬɟɦɵ, ɷɥɢɦɢɧɢɪɭɹ 

ɩɟɪɟɦɟɧɧɵɟ ɢ, ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɤɚɠɞɚɹ ɢɡ ɩɟɪɟɦɟɧɧɵɯ ɜɫɬɪɟɱɚɟɬɫɹ ɥɢɲɶ 

ɞɜɚɠɞɵ, ɩɨɥɭɱɚɹ ɜ ɤɨɧɰɟ ɥɢɧɟɣɧɨɟ ɭɪɚɜɧɟɧɢɟ ɥɢɧɟɣɧɨɝɨ ɪɚɡɦɟɪɚ). Ɉɬɦɟɬɢɦ, 

ɱɬɨ ɜɫɟ ɭɫɥɨɜɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɭɠɟ ɞɚɧɵ, ɢ ɦɵ ɪɟɲɚɟɦ ɫɢɫɬɟɦɭ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɦɚɪɝɢɧɚɥɶɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ p(݅ݔ) [1,2,10]. 

Ɉɛɨɡɧɚɱɚɹ 

 

 

 

ɜɢɞɢɦ, ɱɬɨ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɜɢɞ Ap = B, ɝɞɟ 

 

 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɫɫɥɟɞɨɜɚɬɶ ɫɢɫɬɟɦɭ ɧɚ ɜɨɡɦɨɠɧɭɸ ɜɵɪɨɠɞɟɧɧɨɫɬɶ, 

ɜɵɱɢɫɥɢɦ ɨɩɪɟɞɟɥɢɬɟɥɶ ɦɚɬɪɢɰɵ ɫɢɫɬɟɦɵ det A, ɪɚɡɥɨɠɢɜ ɟɝɨ ɩɨ ɩɟɪɜɨɣ 

ɫɬɪɨɤɟ: 
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Ɇɵ ɜɢɞɢɦ, ɱɬɨ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɨɠɞɟɧɧɨɣ, ɬɨɥɶɤɨ ɟɫɥɢ  , 

ɞɥɹ ɜɫɟɯ I =1..n 

ɢ, ɛɨɥɟɟ ɬɨɝɨ, ɡɧɚɤɢ ɩɨɞɨɛɪɚɧɵ ɬɚɤ, ɱɬɨɛɵ ɨɛɳɟɟ ɩɪɨɢɡɜɟɞɟɧɢɟ 

 

 

 
ɨɤɚɡɚɥɨɫɶ, ɪɚɜɧɨ ɦɢɧɭɫ ɟɞɢɧɢɰɟ, ɚ ɧɟ ɟɞɢɧɢɰɟ.  ɗɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɥɭɱɚɸ, 

ɤɨɝɞɚ ɜɫɟ ݅ݔ  ɫɟɦɚɧɬɢɱɟɫɤɢ ɷɤɜɢɜɚɥɟɧɬɧɵ, ɬ.ɟ. ɨɩɢɫɵɜɚɸɬ ɨɞɧɨ ɢ ɬɨ ɠɟ 
ɭɬɜɟɪɠɞɟɧɢɟ x . 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɚɠɞɚɹ ɢɡ ɩɟɪɟɦɟɧɧɵɯ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɥɢɛɨ ɨ x, ɥɢɛɨ ݔ , 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, p(ݔ ݅  ɪɚɜɧɚ ɧɭɥɸ ɢɥɢ ɟɞɢɧɢɰɟ. Ɍɨɝɞɚ, ɞɟɣɫɬɜɢɬɟɥɶɧɨ, ɧɚ p(x) ( ݔ݆ ,

ɧɟ ɧɚɥɚɝɚɟɬɫɹ ɧɢɤɚɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ, ɢ ɤɚɠɞɨɟ ɡɧɚɱɟɧɢɟ ɞɚɫɬ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ. 

Ɉɞɧɚɤɨ ɷɬɨɬ ɫɥɭɱɚɣ ɧɚ ɩɪɚɤɬɢɤɟ ɛɟɫɩɨɥɟɡɟɧ, ɬ.ɤ. ɧɟɬ ɧɢɤɚɤɨɣ ɩɨɥɶɡɵ (ɚ ɧɚ 

ɫɚɦɨɦ ɞɟɥɟ ɟɫɬɶ ɜɪɟɞ) ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɜɟɪɲɢɧ ɝɪɚɮɚ ɞɥɹ 

ɨɛɨɡɧɚɱɟɧɢɹ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɫɨɛɵɬɢɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɵ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɧɟɜɵɪɨɠɞɟɧɧɵɣ ɫɥɭɱɚɣ. 

ɂɬɚɤ, ɜ ɧɟɜɵɪɨɠɞɟɧɧɨɦ ɫɥɭɱɚɟ ɜɵɲɟɨɩɢɫɚɧɧɚɹ ɫɢɫɬɟɦɚ ɞɚɟɬ ɬɨɱɟɱɧɵɟ 

ɜɟɪɨɹɬɧɨɫɬɢ ɜɫɟɯ ɜɟɪɲɢɧ ɰɢɤɥɚ. ɋɥɟɞɭɸɳɚɹ ɮɨɪɦɭɥɚ ɩɨɡɜɨɥɹɟɬ ɧɚɦ ɜɵɱɢɫɥɢɬɶ 

ɬɚɤɠɟ ɫɨɜɦɟɫɬɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɫɨɫɟɞɧɢɯ ɜɟɪɲɢɧ ɰɢɤɥɚ 

 

 

 

ɋɟɣɱɚɫ ɦɵ ɫɧɚɱɚɥɚ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɢɦ ɩɪɨɫɬɟɣɲɢɟ ɫɥɭɱɚɢ — ɰɢɤɥɵ ɢɡ 

ɞɜɭɯ ɢ ɬɪɟɯ ɜɟɪɲɢɧ, — ɚ ɡɚɬɟɦ ɩɟɪɟɣɞɟɦ ɤ ɛɨɥɟɟ ɨɛɳɢɦ ɜɨɩɪɨɫɚɦ. 

ȼ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ ɰɢɤɥɢɱɟɫɤɢɯ ɛɚɣɟɫɨɜɫɤɢɯ ɫɟɬɟɣ ɞɨɜɟɪɢɹ — ɫɥɭɱɚɟ 

ɰɢɤɥɚ ɢɡ ɞɜɭɯ ɜɟɪɲɢɧ x1 ɢ x2 — ɧɢɤɚɤɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 

ɜɟɪɨɹɬɧɨɫɬɟɣ ɧɟ ɫɨɞɟɪɠɢɬɫɹ. Ɇɚɪɝɢɧɚɥɶɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɞɱɢɧɹɸɬɫɹ 

ɫɥɟɞɭɸɳɟɣ ɫɢɫɬɟɦɟ ɨɝɪɚɧɢɱɟɧɢɣ: 

 



18 

 

 

 

Ɋɟɲɚɹ ɟɟ, ɩɨɥɭɱɚɟɦ ɦɚɪɝɢɧɚɥɶɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɜ ɹɜɧɨɦ ɜɢɞɟ: 

 

 

 

Ɍɟɩɟɪɶ ɥɟɝɤɨ ɩɨɥɭɱɢɬɶ ɜɫɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɰɟɥɢɤɨɦ: 

 

 

Ɉɬɦɟɬɢɦ, ɱɬɨ, ɤɚɤ ɢ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɷɬɢ ɮɨɪɦɭɥɵ ɢɦɟɸɬ ɫɦɵɫɥ ɬɨɥɶɤɨ 

ɟɫɥɢ (p(x1 | x2 ) − p(x1 | x2 ) (p(x2 | x1) − p(x2 | x1)) ≠ 1, ɱɬɨ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ 

ɥɢɲɶ ɜ ɨɩɢɫɚɧɧɨɦ ɜɵɲɟ ɜɵɪɨɠɞɟɧɧɨɦ ɫɥɭɱɚɟ[2,3]. 

ɋɥɭɱɚɣ ɰɢɤɥɚ ɢɡ ɬɪɟɯ ɜɟɪɲɢɧ (ɪɢɫɭɧɨɤ 4) ɜɧɨɫɢɬ ɷɥɟɦɟɧɬɵ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜ ɩɨɥɭɱɚɟɦɵɣ ɨɬɜɟɬ, ɨɞɧɚɤɨ ɷɬɚ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ 

«ɨɞɧɨɦɟɪɧɚ», ɢ ɡɚɞɚɱɚ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɬɚɧɨɜɢɬɫɹ ɬɪɢɜɢɚɥɶɧɨɣ. 

ɋɬɨɢɬ ɨɬɞɟɥɶɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɚɞɚɱɚ ɷɬɚ ɦɨɠɟɬ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɜɨɸ 

ɬɪɢɜɢɚɥɶɧɨɫɬɶ, ɧɟ ɪɟɲɢɬɶɫɹ; ɰɢɤɥ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɩɪɨɬɢɜɨɪɟɱɢɜ ɧɟ ɬɨɥɶɤɨ ɜ 

ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ ɜɵɪɨɠɞɟɧɧɨɣ ɫɢɬɭɚɰɢɢ. ȼ ɞɚɧɧɨɦ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɫɢɫɬɟɦɚ 

ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɩɪɢɧɢɦɚɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
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Ɋɢɫɭɧɨɤ 4 – ɉɪɢɦɟɪ ɰɢɤɥɚ ɢɡ ɬɪɟɯ ɜɟɪɲɢɧ 

 

Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɥɸɛɚɹ ɩɚɪɚ ɩɟɪɟɦɟɧɧɵɯ ɹɜɥɹɟɬɫɹ ɩɚɪɨɣ ɫɨɫɟɞɟɣ 

ɜ ɰɢɤɥɟ, ɜɫɟ ɜɟɪɨɹɬɧɨɫɬɢ ɤɨɧɴɸɧɤɰɢɣ ɞɥɢɧɵ ɞɜɚ ɡɚɞɚɧɵ ɨɞɧɨɡɧɚɱɧɨ. 

ȿɞɢɧɫɬɜɟɧɧɵɦ ɧɟɢɡɜɟɫɬɧɵɦ ɹɜɥɹɟɬɫɹ p(x1, x2, x3). Ɋɟɲɢɜ ɫɢɫɬɟɦɭ, ɩɨɥɭɱɢɦ 

ɦɚɪɝɢɧɚɥɶɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɜɟɪɲɢɧ ɰɢɤɥɚ ɢ ɩɨɩɚɪɧɵɟ ɫɨɜɨɤɭɩɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ. 

ɉɪɢɦɟɦ ɬɟɩɟɪɶ ɡɚ ɧɟɢɡɜɟɫɬɧɭɸ ɜɟɥɢɱɢɧɭ p(x1, x2, x3) ɢ ɡɚɩɢɲɟɦ ɫɢɫɬɟɦɭ 

ɨɝɪɚɧɢɱɟɧɢɣ, ɜɵɬɟɤɚɸɳɭɸ ɢɡ ɩɪɨɫɬɟɣɲɢɯ ɫɜɨɣɫɬɜ ɜɟɪɨɹɬɧɨɫɬɢ[3,4]: 

 

 

 

ɗɬɨ – ɬɪɢɜɢɚɥɶɧɵɣ ɨɞɧɨɦɟɪɧɵɣ ɫɥɭɱɚɣ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɟɟ ɪɟɲɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɩɟɪɟɫɟɱɶ ɜɵɲɟɭɤɚɡɚɧɧɵɟ 

ɢɧɬɟɪɜɚɥɵ. ȼ ɹɜɧɨɦ ɜɢɞɟ ɟɟ ɪɟɲɟɧɢɟ ɡɚɩɢɲɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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Ɂɚɬɟɦ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɱɟɪɟɡ p(x1, x2, x3)  ɢ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ, 

ɮɨɪɦɢɪɭɸɳɢɟ ɫɨɜɨɤɭɩɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ: 

 

 

Ʉɚɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɪɟɲɚɬɶ ɜɵɲɟɨɩɢɫɚɧɧɭɸ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ? 

Ɇɵ ɨɩɢɲɟɦ ɨɞɢɧ ɢɡ ɩɪɨɫɬɟɣɲɢɯ, ɧɨ ɜɦɟɫɬɟ ɫ ɬɟɦ ɞɨɫɬɚɬɨɱɧɨ ɭɞɨɛɧɵɯ ɢ 

ɷɮɮɟɤɬɢɜɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɜɵɱɢɫɥɟɧɢɸ p(݊ݔ ), ɚ ɡɧɚɱɟɧɢɹ ɨɫɬɚɥɶɧɵɯ ɨɰɟɧɨɤ 
ɜɟɪɨɹɬɧɨɫɬɟɣ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɛɭɞɟɬ ɩɪɨɫɬɨ, ɨɛɨɣɞɹ ɰɢɤɥ, ɩɨɞɫɱɢɬɚɬɶ ɩɨ 

ɢɡɜɟɫɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɭɫɥɨɜɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ. 

ɂɬɚɤ, ɦɵ ɪɟɲɚɟɦ ɫɢɫɬɟɦɭ Ap = B. Ɇɵ ɯɨɬɢɦ ɩɨɞɫɱɢɬɚɬɶ p(݊ݔ ) ɩɨ ɮɨɪɦɭ- 

ɥɟ Ʉɪɚɦɟɪɚ, ɪɚɡɞɟɥɢɜ ɨɩɪɟɞɟɥɢɬɟɥɶ ɦɚɬɪɢɰɵ A' , ɤɨɬɨɪɚɹ ɩɨɥɭɱɚɟɬɫɹ ɢɡ A ɡɚ- 

ɦɟɧɨɣ ɩɨɫɥɟɞɧɟɝɨ ɫɬɨɥɛɰɚ ɧɚ ɫɬɨɥɛɟɰ B , ɧɚ ɨɩɪɟɞɟɥɢɬɟɥɶ ɦɚɬɪɢɰɵ A . 

Ɉɩɪɟɞɟɥɢɬɟɥɶ det A ɦɵ ɭɠɟ ɜɵɱɢɫɥɹɥɢ[7]: 

 

 

 

ȼɨɬ ɤɚɤ ɜɵɝɥɹɞɢɬ ɦɚɬɪɢɰɚ ' A: 
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ɂɡɥɨɠɟɧɧɵɣ ɫɩɨɫɨɛ ɜɵɱɢɫɥɹɬɶ ɟɟ ɨɩɪɟɞɟɥɢɬɟɥɶ – ɷɬɨ ɪɟɤɭɪɪɟɧɬɧɨ, ɨɞɢɧ 

ɡɚ ɞɪɭɝɢɦ, ɜɵɱɢɫɥɹɬɶ ɚɧɚɥɨɝɢɱɧɵɟ ɨɩɪɟɞɟɥɢɬɟɥɢ ɦɟɧɶɲɟɝɨ ɩɨɪɹɞɤɚ, 

ɪɚɫɤɥɚɞɵɜɚɹ ɨɩɪɟɞɟɥɢɬɟɥɢ ɩɨ ɩɨɫɥɟɞɧɟɣ ɫɬɪɨɤɟ. ɗɬɢ ɮɨɪɦɭɥɵ ɨɫɧɨɜɚɧɵ ɧɚ 

ɩɪɨɫɬɨɣ ɪɟɤɭɪɫɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɢɯ ɪɟɚɥɢɡɨɜɚɬɶ ɧɚ ɥɸɛɨɦ ɹɡɵɤɟ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ȼ ɬɨɦ ɱɢɫɥɟ, ɨɧɢ ɭɞɚɱɧɵ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɛɨɥɟɟ ɫɥɨɠɧɵɯ 

ɦɨɞɟɥɟɣ p(݊ݔ ). ȼɨɬ ɤɚɤ ɷɬɨ ɜɵɝɥɹɞɢɬ (∆݅ ɨɩɪɟɞɟɥɢɬɟɥɶ ɩɨɞɦɚɬɪɢɰɵ ɩɨɪɹɞɤɚ i 
(ɩɪɢ ɷɬɨɦ ɩɨɥɨɠɢɦ ∆0=0): 

 

 

 

 

 

 

 

 

1.6 Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨɞɯɨɞɚ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɰɢɤɥɨɜ 

 

ɉɨɞɯɨɞ, ɢɡɥɨɠɟɧɧɵɣ ɜ ɪɚɡɞɟɥɟ 1.5 ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɫɨɝɥɚɫɨɜɵɜɚɬɶ 

ɬɨɥɶɤɨ ɩɪɨɫɬɵɟ ɰɢɤɥɵ, ɝɞɟ ɭ ɜɫɟɯ ɜɟɪɲɢɧ ɬɨɥɶɤɨ ɨɞɢɧ ɩɨɬɨɦɨɤ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɞɥɹ ɫɟɬɟɣ, ɫɨɞɟɪɠɚɳɢɯ ɭɡɥɵ ɫ 

ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɩɪɟɞɤɨɜ ɢ ɩɨɬɨɦɤɨɜ ɫɜɟɞɟɬɫɹ ɤ ɬɹɠɟɥɵɦ ɜɵɱɢɫɥɟɧɢɟɦ. 
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Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɫɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 5. ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ, ɨɩɢɫɵɜɚɸɳɚɹ 

ɭɫɥɨɜɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɜ ɰɢɤɥɟ ɛɭɞɟɬ ɧɟ ɥɢɧɟɣɧɨɣ, ɚ 10 ɩɨɪɹɞɤɚ: 

 

Y ~ X1*X2*X3 ~ W ~ Z1*Z2*Z3*X2*X3 ~ ܹ 5 ~ ܸ 15 * ܸ25  ~ ܼ 10 ~ ܻ 10 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢ ɛɨɥɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ ɭɡɥɨɜ ɢɦɟɸɳɢɯ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɨɛɳɢɯ ɩɪɟɞɤɨɜ ɢ ɩɨɬɨɦɤɨɜ ɜ ɯɭɞɲɟɦ ɫɥɭɱɚɟ ɦɵ  ɩɨɥɭɱɢɦ ɫɢɫɬɟɦɭ ɩɨɪɹɞɤɚ 

 

N =   N˒ˑтˑмкˑв  

 

Ɋɢɫɭɧɨɤ 5 – ɩɪɢɦɟɪ ɛɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ 

 

ȼɬɨɪɚɹ ɩɪɨɛɥɟɦɚ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ, ɷɬɨ ɪɚɛɨɬɚ ɫ ɫɟɬɹɦɢ, ɢɦɟɸɳɢɦɢ ɛɨɥɟɟ 

ɨɞɧɨɝɨ ɰɢɤɥɚ, ɩɪɢɦɟɪ ɬɚɤɨɣ ɫɟɬɢ ɧɚ ɪɢɫɭɧɤɟ 6. 
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Ɋɢɫɭɧɨɤ 6 – ɋɟɬɶ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɜɧɭɬɪɟɧɧɢɦɢ ɰɢɤɥɚɦɢ 

  

 ɉɨɥɭɱɢɜ ɪɟɲɟɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ ɰɢɤɥɚ ɜ ɨɬɞɟɥɶɧɨɫɬɢ, ɦɵ ɧɚɜɟɪɧɹɤɚ 

ɩɨɥɭɱɢɦ ɩɪɨɬɢɜɨɪɟɱɢɟ ɞɥɹ ɨɛɳɢɯ ɜɟɪɲɢɧ. 

Ɍɪɟɬɶɹ ɩɪɨɛɥɟɦɚ – ɷɬɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɩɨɥɧɹɬɶ ɪɚɫɱɟɬɵ ɞɥɹ ɜɫɟɯ 

ɤɨɦɛɢɧɚɰɢɣ ɫɜɢɞɟɬɟɥɶɫɬɜ ɞɥɹ ɢɯ ɫɨɝɥɚɫɨɜɚɧɢɹ. Ⱦɥɹ ɫɤɨɥɶɤɨ-ɧɢɛɭɞɶ ɫɥɨɠɧɨɣ 

ɫɟɬɢ ɩɪɨɢɡɨɣɞɺɬ ɤɨɦɛɢɧɚɬɨɪɧɵɣ ɜɡɪɵɜ. 

 ɑɟɬɜɟɪɬɵɣ ɜɨɩɪɨɫ, ɷɬɨ ɫɩɨɫɨɛ ɫɨɝɥɚɫɨɜɚɧɢɹ  ɩɪɨɬɢɜɨɪɟɱɢɣ. Н̌п̛̬̥е̬, ̏ 

̌л̐о̛̬т̥е ͞Н̛коле̦ко-˃улуп̽е̏̌-ˁ̛̬отк̛̦̌͟ ΀Ϯ,ϯ΁, ̏̏од ̦е̭о̐л̭̌о̵̦̦̼̏̌ 

̛̭̏детел̭̽т̏ ̛̦̐о̛̬̬ует̭́, ̸то п̬ед̭т̌̏л́ет̭́ ̛̭к̙̌е̛̦е̥ ̛ поте̬е̜ 

̴̛̦о̶̛̛̬̥̌. ʿ̛̬ ̾то̥ от̭ут̭т̏у̀т о̶е̦к̛ о̛̹̍ок ̭о̐л̭̌о̛̦̏̌́. 

ʦ к̸̌е̭т̏е ̥̌̚е̸̛̦̜̌ ̥о̙̦о до̛̍̌̏т̽ от̭ут̭т̛̏е ̛̦те̬̏̌л̵̦̼̽ о̶е̦ок. 

˃̌к ̙е ̦е уд̌ло̭̽ ̦̜̌т̛ ̌п̬о̶̛̛̍̌ д̵̦̦̼̌ ̌л̐о̛̬т̥о̏ ̦̌ ̭лу̸̜̌ ̛̏̚е̭т̵̦̼ 

п̛̬̌̏л̵̦̼̽ ͞от̏ето̏͟. 
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2 Ⱥɥɝɨɪɢɬɦɵ ɩɪɨɩɚɝɚɰɢɢ ɫɜɢɞɟɬɟɥɶɫɬɜ ɢ ɨɛɴɟɤɬɧɚɹ ɦɨɞɟɥɶ 

ɚɥɝɨɪɢɬɦɚ 

 

2.1 Ɉɛɳɢɟ ɮɨɪɦɭɥɵ ɞɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ 

 

ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɜɢɞɟɬɟɥɶɫɬɜɚ ɢɞɟɬ ɨɬ ɪɨɞɢɬɟɥɶɫɤɨɣ 

ɜɟɪɲɢɧɵ ɤ ɞɨɱɟɪɧɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ (2.1) [6]: 

 𝑃 𝐸 =  (𝑃(𝐸|݅݅ܪ ) ∗ 𝑃(݅ܪ))                                                                       (2.1) 

 

Ⱦɚɧɧɵɣ ɜɢɞ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7 

 

 

Ɋɢɫɭɧɨɤ 7 – ɉɪɢɦɟɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɨɬ ɞɨɱɟɪɧɟɣ ɤ ɪɨɞɢɬɟɥɶɫɤɨɣ 

 

 

ȿɫɥɢ ɠɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ ɩɨɫɬɭɩɢɥɨ ɨɬ ɞɨɱɟɪɧɟɣ ɜɟɪɲɢɧɟ ɤ ɪɨɞɢɬɟɥɶɫɤɨɣ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ (2.2): 

 𝑃 ܪ = 𝑃 ܪ 𝐸 ∗ 𝑃(𝐸)∗∗ + 𝑃 ܪ 𝐸  ∗ 𝑃(𝐸 )∗∗                                            (2.2) 

 

ɝɞɟ 𝑃(𝐸)∗∗ ɢ 𝑃(𝐸 )∗∗ ɷɬɨ ɧɨɜɵɟ ɩɨɥɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɥɭɱɢɜɲɢɟɫɹ ɩɪɢ 
ɩɨɫɬɭɩɥɟɧɢɢ ɫɜɢɞɟɬɟɥɶɫɬɜɚ ɢɡ ɩɪɟɞɵɞɭɳɟɣ ɜɟɪɲɢɧɵ.  
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𝑃 ܪ 𝐸 =
 (𝑃(𝐸|1ܪ∧ܪ {1ܪ…𝐾} ݊ ܪ… )∗𝑃(ܪ)∗∗ 𝑃(ܪ ݇݅ ))𝑃(𝐸)

                                               (2.3) 

 

ɝɞɟ P(E) - ɩɨɥɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɫɱɢɬɚɧɧɚɹ ɩɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɫɟɬɢ. Ⱥ P* - ɷɬɨ 

ɜɟɪɨɹɬɧɨɫɬɢ ɪɨɞɢɬɟɥɶɫɤɢɯ ɞɥɹ ɧɢɯ ɜɟɪɲɢɧ, ɛɟɡ ɭɱɟɬɚ ɧɨɜɨɝɨ ɢɡɦɟɧɟɧɢɹ 

ɫɨɫɬɨɹɧɢɹ E [5]. ɉɟɪɟɦɟɧɧɵɟ ɫ ܪ  ɨɛɨɡɧɚɱɚɸɬ, ɱɬɨ ɞɚɧɧɵɟ ɫɨɛɵɬɢɹ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɬɢɧɧɵɦɢ ܪ,  ɢɥɢ ɥɨɠɧɵɦɢ ܪ . 

Ⱦɚɧɧɵɣ ɜɢɞ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8. 

 

Ɋɢɫɭɧɨɤ 8 – ɉɪɢɦɟɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɨɬ ɞɨɱɟɪɧɟɣ ɤ ɪɨɞɢɬɟɥɶɫɤɨɣ 

 

2.2 Ⱥɥɝɨɪɢɬɦɵ ɩɪɨɩɚɝɚɰɢɢ ɫɜɢɞɟɬɟɥɶɫɬɜ  
 

2.2.1 ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɜɟɪɲɢɧ ɜ ɛɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ 

 

ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɩɪɨɯɨɞɢɬ ɨɬ ɜɟɪɲɢɧ ɧɟ ɢɦɟɸɳɢɯ ɪɨɞɢɬɟɥɶɫɤɢɯ, ɜɧɢɡ ɩɨ 

ɞɟɪɟɜɭ ɩɨ ɮɨɪɦɭɥɟ (2.1).  

 

2.2.2 Ⱥɥɝɨɪɢɬɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ ɛɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ ɛɟɡ 
ɰɢɤɥɨɜ 

 

ɒɚɝ 1: ɉɪɨɜɨɞɢɦ ɢɧɢɰɢɚɥɢɡɚɰɢɸ ɜɟɪɲɢɧ. 

ɒɚɝ 2: ȼɜɨɞ ɫɜɢɞɟɬɟɥɶɫɬɜɚ ɜ ɜɟɪɲɢɧɭ (ɧɚɱɚɥɶɧɚɹ).  

ɒɚɝ 2.1:ɉɨɦɟɱɚɟɦ ɜɟɪɲɢɧɭ ɤɚɤ ɚɤɬɢɜɧɭɸ.  
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ɒɚɝ 3:Ɋɚɫɩɪɨɫɬɪɚɧɹɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɚ ɨɬ ɪɨɞɢɬɟɥɶɫɤɢɯ ɜɟɪɲɢɧ ɤ 

ɞɨɱɟɪɧɢɦ.  

ɒɚɝ 3.1:ɉɟɪɟɫɱɢɬɵɜɚɟɦ ɚɤɬɢɜɧɭɸ ɜɟɪɲɢɧɭ ɩɨ ɮɨɪɦɭɥɟ (2.1).  

ɒɚɝ 3.2:Ⱦɟɥɚɟɦ ɜɟɪɲɢɧɭ ɧɟɚɤɬɢɜɧɨɣ.  

ɒɚɝ 3.3:ɋɧɢɦɚɟɦ ɦɟɬɤɭ.  

ɒɚɝ 3.4:Ɂɚɩɨɦɢɧɚɟɦ ɪɨɞɢɬɟɥɹ-ɢɫɬɨɱɧɢɤ ɫɜɢɞɟɬɟɥɶɫɬɜɚ. 

ɒɚɝ 3.5:ȿɫɥɢ ɢɡɦɟɧɟɧɢɟ ɬɟɤɭɳɟɣ ɜɟɪɲɢɧɵ ɛɨɥɶɲɟ  

ɩɨɪɨɝɚ ɞɟɥɚɟɦ ɚɤɬɢɜɧɵɦɢ ɜɫɟ ɞɨɱɟɪɧɢɟ ɜɟɪɲɢɧɵ. 

ɒɚɝ 3.6: ȿɫɥɢ ɨɫɬɚɥɢɫɶ ɚɤɬɢɜɧɵɟ, ɜɨɡɜɪɚɳɚɟɦɫɹ ɤ ɲɚɝɭ 3.1 

ɒɚɝ 4: ɧɚɱɚɥɶɧɚɹ ɜɟɪɲɢɧɚ ɚɤɬɢɜɧɚ.  

ɒɚɝ 4.1:Ɋɚɫɩɪɨɫɬɪɚɧɹɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɚ ɨɬ ɞɨɱɟɪɧɢɯ ɜɟɪɲɢɧ ɤ 

ɪɨɞɢɬɟɥɶɫɤɢɦ.  

ɒɚɝ 4.2:ɉɟɪɟɫɱɢɬɵɜɚɟɦ ɚɤɬɢɜɧɭɸ ɜɟɪɲɢɧɭ ɩɨ ɮɨɪɦɭɥɟ (2.2).  

ɒɚɝ 4.3:Ⱦɟɥɚɟɦ ɜɟɪɲɢɧɭ ɧɟɚɤɬɢɜɧɨɣ.  

 ɒɚɝ 4.4:ɋɧɢɦɚɟɦ ɦɟɬɤɭ,  

ɒɚɝ 4.5:Ɂɚɩɨɦɢɧɚɟɦ ɩɪɟɞɤɚ-ɢɫɬɨɱɧɢɤ ɫɜɢɞɟɬɟɥɶɫɬɜɚ. 

ɒɚɝ 4.6:ȿɫɥɢ ɢɡɦɟɧɟɧɢɟ ɬɟɤɭɳɟɣ ɜɟɪɲɢɧɵ ɛɨɥɶɲɟ ɩɨɪɨɝɚ ɬɨ ɒɚɝ 

4.6.1,ɒɚɝ 4.6.2 

ɒɚɝ 4.6.1:ɉɨɦɟɱɚɟɦ ɞɨɱɟɪɧɢɟ ɜɟɪɲɢɧɵ (ɤɪɨɦɟ ɢɫɬɨɱɧɢɤɚ ɢ ɜɟɪɲɢɧ 

ɩɨɫɱɢɬɚɧɧɵɯ ɧɚ ɲɚɝɟ 3). 

ɒɚɝ 4.6.2:Ⱦɟɥɚɟɦ ɚɤɬɢɜɧɵɦɢ ɜɫɟ ɪɨɞɢɬɟɥɶɫɤɢɟ ɜɟɪɲɢɧɵ. 

ɒɚɝ 4.7: ȿɫɥɢ ɨɫɬɚɥɢɫɶ ɚɤɬɢɜɧɵɟ, ɜɨɡɜɪɚɳɚɟɦɫɹ ɤ ɲɚɝɭ 4.1 

ɒɚɝ 5 :ȼɫɟ ɩɨɦɟɱɟɧɧɵɟ ɜɟɪɲɢɧɵ ɞɟɥɚɟɦ ɚɤɬɢɜɧɵɦɢ.  

ɒɚɝ 6:Ɋɚɫɩɪɨɫɬɪɚɧɹɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɚ ɨɬ ɪɨɞɢɬɟɥɶɫɤɢɯ ɜɟɪɲɢɧ ɤ 

ɞɨɱɟɪɧɢɦ.  

ɒɚɝ 6.1:ɉɟɪɟɫɱɢɬɵɜɚɟɦ ɚɤɬɢɜɧɭɸ ɜɟɪɲɢɧɭ ɩɨ ɮɨɪɦɭɥɟ (2.1).  

ɒɚɝ 6.2:Ⱦɟɥɚɟɦ  ɜɟɪɲɢɧɭ ɧɟɚɤɬɢɜɧɨɣ. 

ɒɚɝ 6.3:ɋɧɢɦɚɟɦ ɦɟɬɤɭ.  

ɒɚɝ 6.4:Ɂɚɩɨɦɢɧɚɟɦ ɪɨɞɢɬɟɥɹ-ɢɫɬɨɱɧɢɤ ɫɜɢɞɟɬɟɥɶɫɬɜɚ. 
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ɒɚɝ 6.5:ȿɫɥɢ ɢɡɦɟɧɟɧɢɟ ɬɟɤɭɳɟɣ ɜɟɪɲɢɧɵ ɛɨɥɶɲɟ ɩɨɪɨɝɚ ɞɟɥɚɟɦ 

ɚɤɬɢɜɧɵɦɢ ɜɫɟ ɞɨɱɟɪɧɢɟ ɜɟɪɲɢɧɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɟɪɲɢɧ ɩɨɫɱɢɬɚɧɧɵɯ ɧɚ 

ɲɚɝɚɯ 3 ɢ 4. 

ɒɚɝ 6.6: ȿɫɥɢ ɨɫɬɚɥɢɫɶ ɚɤɬɢɜɧɵɟ, ɜɨɡɜɪɚɳɚɟɦɫɹ ɤ ɲɚɝɭ 6.1 

 

2.2.3 Ⱥɥɝɨɪɢɬɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ ɛɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ ɫ 
ɰɢɤɥɚɦɢ 

 

ɉɪɢɦɟɪ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜɚ ɜ ɛɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ ɫ ɰɢɤɥɨɦ, 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9. 

 

  

Ɋɢɫɭɧɨɤ 9 – Ȼɚɣɟɫɨɜɫɤɚɹ ɫɟɬɶ ɫ ɰɢɤɥɚɦɢ 

 

ȼ ɧɚɲɟɦ ɚɥɝɨɪɢɬɦɟ, ɦɵ ɢɫɩɨɥɶɡɭɟɦ ɦɟɬɨɞ ɢɧɬɟɪɜɚɥɶɧɵɯ ɨɰɟɧɨɤ, ɧɨ ɞɥɹ 

ɤɚɠɞɨɣ ɜɟɪɲɢɧɵ, ɦɵ ɛɭɞɟɦ ɯɪɚɧɢɬɶ ɩɨɪɨɝɨɜɵɯ ɱɟɬɵɪɟ ɡɧɚɱɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ, ɢ 

ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɩɨɪɨɝɨɜ, ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɢɡ ɬɨɝɨ, ɤ ɤɚɤɨɦɭ 

ɢɧɬɟɪɜɚɥɶɧɨɦɭ ɩɪɨɦɟɠɭɬɤɭ ɨɬɧɟɫɟɬɫɹ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɜɟɪɲɢɧɵ. 

Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 10. 
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Ɋɢɫɭɧɨɤ 10 – Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɟɬɨɞɚ ɢɧɬɟɪɜɚɥɶɧɵɯ ɨɰɟɧɨɤ 

 

ɇɚ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɜɵɲɟ ɪɢɫɭɧɤɟ ɦɵ ɜɢɞɢɦ ɝɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ 

ɧɟɤɨɬɨɪɵɯ ɲɚɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɢɠɟ ɚɥɝɨɪɢɬɦɚ, ɝɞɟ ɡɜɟɡɞɨɣ ɜ ɤɪɭɝɟ, 

ɨɛɨɡɧɚɱɟɧɨ ɡɧɚɱɟɧɢɟ ɩɨɩɚɜɲɟɟ ɜ ɤɚɤɨɣ ɥɢɛɨ ɢɧɬɟɪɜɚɥ, ɩɭɧɤɬɢɪɧɨɣ ɢ ɫɩɥɨɲɧɨɣ 

ɥɢɧɢɟɣ ɨɛɨɡɧɚɱɟɧɚ ɡɚɦɟɧɚ ɡɧɚɱɟɧɢɣ. 

ɒɚɝ 1: ȼɵɱɢɫɥɟɧɢɟ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ X ɢ ɩɟɪɟɯɨɞɢɦ ɤ ɲɚɝɭ 2. 

ɒɚɝ 2: ɋɨɫɬɚɜɥɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɢɫɯɨɞɹ ɢɡ ɢɦɟɸɳɢɯɫɹ ɡɧɚɱɟɧɢɣ 

ɜɟɪɨɹɬɧɨɫɬɢ: |ܺ݅1݉ ݅݊ …ܺ݅2݉ ݔܽ |… ܰܫܯ1݅ܺ| 𝐴ܺܯ2݅ܺ… | ɢ ɩɟɪɟɯɨɞɢɦ ɤ ɲɚɝɭ 3. 

ɒɚɝ 3: ȼɜɨɞ ɫɥɟɞɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ X*i , ɢ ɩɟɪɟɯɨɞ ɤ ɲɚɝɭ 4. 

ɒɚɝ 4: ȿɫɥɢ ɡɧɚɱɟɧɢɟ X*i ∈ |ܺ݅1݉ ݅݊ …ܺ݅2݉ ݔܽ |, ɬɨ ɡɚɦɟɧɹɟɦ ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɚ ɩɪɟɞɵɞɭɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɧɨɫɢɦ ɧɚ 

ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 2 ɢɧɬɟɪɜɚɥɚ: |ܺ݅1݉ ݅݊ …ܺ∗݅2݉ ݔܽ |… |ܺ2݉
ݔܽ …ܺ2

𝐴ܺܯ | (ɜ 

ɫɥɭɱɚɟ ɟɫɥɢ ɩɟɪɟɧɟɫɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɜɩɚɞɚɟɬ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɩɪɟɞɵɞɭɳɟɦ 

ɲɚɝɟ, ɨɫɬɚɧɚɜɥɢɜɚɟɦ ɰɢɤɥ ɢ ɩɟɪɟɯɨɞɢɦ ɤ ɲɚɝɭ 9) , ɢ ɜɨɡɜɪɚɳɚɟɦɫɹ ɤ ɲɚɝɭ 3 (ɬɚɤ 

ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜ ɤɚɤɨɣ ɢɦɟɧɧɨ ɢɧɬɟɪɜɚɥ ɩɨɩɚɥɨ ɡɧɚɱɟɧɢɟ ɢ 

ɩɨɦɟɱɚɬɶ ɟɝɨ), ɢɧɚɱɟ ɩɟɪɟɯɨɞɢɦ ɤ ɲɚɝɭ 5. 

ɒɚɝ 5: ȿɫɥɢ ɡɧɚɱɟɧɢɟ X*i ∈ |ܺ݅1ܰܫܯ 𝐴ܺܯ2݅ܺ… |, ɬɨ ɡɚɦɟɧɹɟɦ ɦɢɧɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɚ ɩɪɟɞɵɞɭɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɧɨɫɢɦ ɧɚ 

ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 1 ɢɧɬɟɪɜɚɥɚ:   
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|ܺ݅1݉ ݅݊ ܰܫܯ1݅ܺ… |… |ܺ∗
1
ܰܫܯ …ܺ2

𝐴ܺܯ |, (ɜ ɫɥɭɱɚɟ ɟɫɥɢ ɩɟɪɟɧɟɫɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɫɨɜɩɚɞɚɟɬ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɲɚɝɟ, ɨɫɬɚɧɚɜɥɢɜɚɟɦ ɰɢɤɥ ɢ 

ɩɟɪɟɯɨɞɢɦ ɤ ɲɚɝɭ 9) ɢ ɜɨɡɜɪɚɳɚɟɦɫɹ ɤ ɲɚɝɭ 3 (ɬɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜ 

ɤɚɤɨɣ ɢɦɟɧɧɨ ɢɧɬɟɪɜɚɥ ɩɨɩɚɥɨ ɡɧɚɱɟɧɢɟ ɢ ɩɨɦɟɱɚɬɶ ɟɝɨ), ɢɧɚɱɟ ɩɟɪɟɯɨɞɢɦ ɤ 

ɲɚɝɭ 6. 

ɒɚɝ 6: ȿɫɥɢ ɡɧɚɱɟɧɢɟ X*I > |ܺ݅1ܰܫܯ 𝐴ܺܯ2݅ܺ… | , ɬɨ ɦɟɧɹɟɦ ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ: |ܺ݅1ܰܫܯ 𝐴ܺܯ2݅∗ܺ… |, ɢ ɜɨɡɜɪɚɳɚɟɦɫɹ ɤ ɲɚɝɭ 3 

Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜ ɤɚɤɨɣ ɢɦɟɧɧɨ ɢɧɬɟɪɜɚɥ ɩɨɩɚɥɨ ɡɧɚɱɟɧɢɟ ɢ 

ɩɨɦɟɱɚɬɶ ɟɝɨ, ɢɧɚɱɟ ɩɟɪɟɯɨɞɢɦ ɤ ɲɚɝɭ 7. 

ɒɚɝ 7: ȿɫɥɢ ɡɧɚɱɟɧɢɟ X*I< |ܺ݅1݉ ݅݊ …ܺ݅2݉ ݔܽ |, ɬɨ ɦɟɧɹɟɦ ɦɢɧɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ: |ܺ∗݅1݉ ݅݊ …ܺ݅2݉ ݔܽ | ɢ ɜɨɡɜɪɚɳɚɟɦɫɹ ɤ ɲɚɝɭ 3 (ɬɚɤ ɠɟ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜ ɤɚɤɨɣ ɢɦɟɧɧɨ ɢɧɬɟɪɜɚɥ ɩɨɩɚɥɨ ɡɧɚɱɟɧɢɟ ɢ ɩɨɦɟɱɚɬɶ 

ɟɝɨ), ɢɧɚɱɟ ɩɟɪɟɯɨɞɢɦ ɤ ɲɚɝɭ 8. 

ɒɚɝ 8: ȿɫɥɢ ɡɧɚɱɟɧɢɟ X*I ɧɚɯɨɞɢɬɫɹ ɦɟɠɞɭ ɢɧɬɟɪɜɚɥɚɦɢ  

|ܺ݅1݉ ݅݊ …ܺ݅2݉ ݔܽ |> X*I < |ܺ݅1ܰܫܯ 𝐴ܺܯ2݅ܺ… |, ɡɚɦɟɧɹɟɦ  ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 1 

ɢɧɬɟɪɜɚɥɚ ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 2 ɢɧɬɟɪɜɚɥɚ : 

 |ܺ݅1݉ ݅݊ …ܺ∗݅2݉ ݔܽ |> X*I < |ܺ∗݅1ܰܫܯ 𝐴ܺܯ2݅ܺ… | , ɢ ɜɨɡɜɪɚɳɚɟɦɫɹ ɤ ɲɚɝɭ 3. 

ɒɚɝ 9: ɉɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɰɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɢɧɬɟɪɜɚɥ ɜ ɤɨɬɨɪɨɦ 

ɦɵ ɛɭɞɟɦ ɢɫɤɚɬɶ ɤɨɧɟɱɧɵɣ ɨɬɜɟɬ, ɞɥɹ ɷɬɨɝɨ ɩɪɨɜɟɪɹɟɦ ɜ ɤɚɤɢɟ ɢɧɬɟɪɜɚɥɵ 

ɩɨɩɚɞɚɥɚ Xi , ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɲɚɝɟ: 

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɢɧɬɟɪɜɚɥ ɫɨɜɩɚɞɚɟɬ, ɬɨ ɜɵɛɢɪɚɟɦ ɟɝɨ ɠɟ. 

ȼ ɫɥɭɱɚɟ ɢɧɬɟɪɜɚɥɵ ɪɚɡɥɢɱɧɵ, ɬɨ : |ܺ݅2݉ ݅݊ 𝐴ܺܯ1݅ܺ… | 

ɂ ɩɟɪɟɯɨɞɢɦ ɤ ɲɚɝɭ 10. 

ɒɚɝ 10: ɂɳɟɦ ɫɟɪɟɞɢɧɭ ɜɵɛɪɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɢ ɩɨɥɭɱɚɟɦ, ɱɬɨ ɢɫɤɨɦɚɹ 

ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɜɧɚ 𝑃 =
ܺ+ܻ

2
 , ɝɞɟ x- ɧɚɱɚɥɨ ɢɧɬɟɪɜɚɥɚ, y- ɤɨɧɟɰ ɢɧɬɟɪɜɚɥɚ. 
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2.3 Ɉɛɴɟɤɬɧɚɹ ɦɨɞɟɥɶ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 

ɞɥɹ ɪɚɛɨɬɵ ɫ Ȼɚɣɟɫɨɜɫɤɢɦɢ ɫɟɬɹɦɢ 

 

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɬɟɯɧɨɥɨɝɢɣ 

ɫɬɪɭɤɬɭɪɟ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɭɞɟɥɹɟɬɫɹ ɨɫɨɛɨɟ 

ɜɧɢɦɚɧɢɟ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɬɪɭɤɬɭɪɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɛɵɥ 

ɢɫɩɨɥɶɡɨɜɚɧ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɩɨɞɯɨɞ [11]. ȼ ɨɫɧɨɜɟ ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɥɟɠɢɬ ɨɛɴɟɤɬɧɚɹ ɞɟɤɨɦɩɨɡɢɰɢɹ, ɬ.ɟ. ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɟɣ ɨɛɴɟɤɬɨɜ, ɜ 

ɩɪɨɰɟɫɫɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɯ, ɱɟɪɟɡ ɩɟɪɟɞɚɱɭ ɫɨɨɛɳɟɧɢɣ, ɩɪɨɢɫɯɨɞɢɬ 

ɜɵɩɨɥɧɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɮɭɧɤɰɢɣ [12]. ɋɩɟɰɢɮɢɤɚɰɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɴɟɞɢɧɹɟɬ ɜ ɫɟɛɟ ɫɥɟɞɭɸɳɢɟ ɦɨɞɟɥɢ. 

- Ɇɨɞɟɥɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɩɢɫɚɧɢɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ.  

- Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ – ɦɨɞɟɥɶ, ɨɩɢɫɵɜɚɸɳɚɹ ɨɫɧɨɜɧɵɟ ɚɛɫɬɪɚɤɰɢɢ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɟɛɭɟɦɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɉɈ 

ɢ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ.  

- Ɇɨɞɟɥɶ ɪɟɚɥɢɡɚɰɢɢ – ɨɩɪɟɞɟɥɹɟɬ ɪɟɚɥɶɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɨɝɪɚɦɦɧɵɯ 

ɦɨɞɭɥɟɣ ɢ ɮɚɣɥɨɜ.  

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɬɢɯ ɦɨɞɟɥɟɣ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɹɡɵɤ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ (UML). ȼ ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɢɫɬɟɦɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɦɧɨɠɟɫɬɜɚ ɫɭɳɧɨɫɬɟɣ ɢɥɢ ɚɤɬɟɪɨɜ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 

ɫ ɫɢɫɬɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ȼɚɪɢɚɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɥɭɠɢɬ ɞɥɹ ɨɩɢɫɚɧɢɹ ɫɟɪɜɢɫɨɜ, ɤɨɬɨɪɵɟ ɫɢɫɬɟɦɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɚɤɬɟɪɭ. ɉɪɢ ɷɬɨɦ ɦɨɞɟɥɶ ɧɟ ɨɬɨɛɪɚɠɚɟɬ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɚɤɬɟɪɨɜ ɫ ɫɢɫɬɟɦɨɣ. Ɇɨɞɟɥɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 11. ȼ ɦɨɞɟɥɢ ɜɵɞɟɥɟɧɵ ɜɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ 1 ɚɤɬɟɪ (ɷɤɫɩɟɪɬ), 

ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɭɫɬɚɧɨɜɥɟɧɵ ɨɬɧɨɲɟɧɢɹ ɜɤɥɸɱɟɧɢɹ ɢ ɪɚɫɲɢɪɟɧɢɹ. Ɂɧɚɱɟɧɢɹ 

ɭɤɚɡɚɧɧɵɯ ɜ ɦɨɞɟɥɢ ɤɪɚɬɧɨɫɬɟɣ ɨɬɪɚɠɚɸɬ ɨɛɳɢɟ ɩɪɚɜɢɥɚ ɩɨɥɭɱɟɧɢɹ 

ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ ȻɋȾ [11].  
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Ɋɢɫɭɧɨɤ11 – ɦɨɞɟɥɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɉɈ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɩɢɫɚɧɢɹ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɵɦ ɩɨɫɬɪɨɢɬɶ ɤɨɧɰɟɩɬɭɚɥɶɧɭɸ ɦɨɞɟɥɶ ɉɈ. Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ 

ɉɈ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 12. 

 

 

Ɋɢɫɭɧɨɤ 12 – ɤɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ ɉɈ 
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Ɇɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɤɥɚɫɫɨɜ. Ⱦɥɹ ɞɚɧɧɨɣ ɦɨɞɟɥɢ 

ɯɚɪɚɤɬɟɪɧɨ ɨɬɧɨɲɟɧɢɟ «ɰɟɥɨɟ – ɱɚɫɬɶ». ȼ ɦɨɞɟɥɢ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɤɥɚɫɫ 

«classGUI» ɤɚɤ «ɰɟɥɨɟ», ɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɤɥɚɫɫɵ ɹɜɥɹɸɬɫɹ ɟɝɨ «ɱɚɫɬɹɦɢ».  

Ɂɚɞɚɱɚ ɩɪɨɜɟɪɤɢ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɢ ɢ ɚɩɪɢɨɪɧɨɝɨ ɜɵɜɨɞɚ ɬɟɫɧɨ ɫɜɹɡɚɧɵ 

ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɤɥɚɫɫɟ classNodeAnalisis. ɂɟɪɚɪɯɢɹ ɢɧɬɟɪɮɟɣɫɨɜ 

ɤɥɚɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 13. Ɂɚ ɫɱɟɬ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ ɢɧɬɟɪɮɟɣɫɨɜ ɢ 

ɭɧɢɮɢɤɚɰɢɢ ɢɦɟɧ ɦɟɬɨɞɨɜ ɨɞɢɧɚɤɨɜɵɟ ɦɟɬɨɞɵ ɛɵɥɢ ɩɟɪɟɧɟɫɟɧɵ ɜ ɢɧɬɟɪɮɟɣɫ 

LocalInferrers. Ʉɥɚɫɫɵ quantLocalInferrers ɢ IntervalLocalInferrers ɪɟɚɥɢɡɭɸɬ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜɵɲɟ ɢɧɬɟɪɮɟɣɫɵ. ɋ ɢɯ ɩɨɦɨɳɶɸ ɦɨɠɧɨ: 

ɉɪɨɜɟɫɬɢ ɩɪɨɜɟɪɤɭ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɢ. ɉɨɫɥɟ ɜɵɡɨɜɚ ɦɟɬɨɞɚ 

processKP(pattern) ɦɟɬɨɞ isConsistent() ɜɟɪɧɟɬ true ɢɥɢ false;  

ȼ ɫɥɭɱɚɟ ɢɧɬɟɪɜɚɥɶɧɵɯ ɨɰɟɧɨɤ ɡɧɚɧɢɣ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɭɬɨɱɧɟɧɧɵɟ 

ɨɰɟɧɤɢ ɜɟɪɨɹɬɧɨɫɬɟɣ. Ɇɟɬɨɞ isNarrowed() ɜɟɪɧɟɬ true, ɦɟɬɨɞ getResult() ɜɟɪɧɟɬ 

ɪɟɡɭɥɶɬɚɬ ɫ ɭɬɨɱɧɟɧɧɵɦɢ ɨɰɟɧɤɚɦɢ;  

ɉɪɨɜɟɫɬɢ ɚɩɪɢɨɪɧɵɣ ɜɵɜɨɞ 

 

Ɋɢɫɭɧɨɤ 13 – Ɋɟɚɥɢɡɚɰɢɹ ɢɧɬɟɪɮɟɣɫɨɜ ɤɥɚɫɫɚ «classNodeAnalisis» 

 

ȼ ɦɨɞɟɥɢ ɨɩɢɫɚɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɢɫɬɟɦɵ, 

ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɩɪɨɝɪɚɦɦɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ. Ʉɨɦɩɨɧɟɧɬ 

MetalNeuro.java ɪɟɚɥɢɡɭɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɚɛɨɪ ɢɧɬɟɪɮɟɣɫɨɜ ɞɥɹ ɜɡɚɢɦɨɫɜɹɡɢ ɫ 
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ɛɚɡɨɣ ɞɚɧɧɵɯ ɢ ɦɨɞɭɥɹɦɢ, ɚ ɬɚɤɠɟ ɫɥɭɠɢɬ ɞɥɹ ɨɛɳɟɝɨ ɨɛɨɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 

ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɨɞɟɥɢ.  

- Ɇɨɞɭɥɶ ɤɥɚɫɫɚ classGUI ɪɟɚɥɢɡɭɟɬ ɫɜɨɣɫɬɜɚ ɢ ɦɟɬɨɞɵ ɢɧɬɟɪɮɟɣɫɧɨɣ 

ɱɚɫɬɢ, ɨɬɜɟɱɚɟɬ ɡɚ ɩɪɨɜɟɪɤɭ ɜɯɨɞɹɳɢɯ ɞɚɧɧɵɯ ɢ ɜɵɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ.  

- Ɇɨɞɭɥɶ ɤɥɚɫɫɚ classBeliefNetwork ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɟɤɭɳɟɦ 

ɫɨɫɬɨɹɧɢɢ ɫɟɬɢ, ɟɟ ɭɡɥɚɯ, ɧɚɥɢɱɢɢ ɰɢɤɥɨɜ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɟ.  

- Ɇɨɞɭɥɶ ɤɥɚɫɫɚ classNodeAnalisis – ɨɩɢɫɵɜɚɟɬ ɪɟɚɥɢɡɭɟɬ ɫɜɨɣɫɬɜɚ ɢ 

ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ, ɨɬɜɟɱɚɟɬ ɡɚ ɩɟɪɟɫɱɟɬ ɫɨɫɬɨɹɧɢɹ ɭɡɥɨɜ ɢ ɢɡɦɟɧɟɧɢɟ ɩɨɪɨɝɨɜ 

ɢɧɬɟɪɜɚɥɨɜ ɩɪɢ ɪɚɛɨɬɟ ɫ ɫɟɬɹɦɢ ɫ ɰɢɤɥɚɦɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɬɪɨɟɧɧɚɹ ɨɛɴɟɤɬɧɚɹ ɦɨɞɟɥɶ ɨɬɨɛɪɚɠɚɟɬ ɨɫɧɨɜɧɵɟ 

ɚɛɫɬɪɚɤɰɢɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɜɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ, ɟɝɨ ɮɢɡɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɩɨɬɨɤɢ, 

ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɪɨɰɟɫɫɚ 

ɚɧɚɥɢɡɚ.  
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3 Ⱥɩɪɨɛɚɰɢɹ ɚɥɝɨɪɢɬɦɚ   
 

3.1 Ⱥɩɪɨɛɚɰɢɹ ɚɥɝɨɪɢɬɦɚ ɧɚ ɫɟɬɢ ɛɟɡ ɰɢɤɥɨɜ 

 

Ⱦɥɹ ɚɩɪɨɛɚɰɢɢ ɚɥɝɨɪɢɬɦɚ, ɦɵ ɢɫɩɨɥɶɡɭɟɦ ɛɚɣɟɫɨɜɫɤɭɸ ɫɟɬɶ, ɝɪɚɮɢɱɟɫɤɨɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɤɨɬɨɪɨɣ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 14. 

 

  

Ɋɢɫɭɧɨɤ 14 – Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ Ȼɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ 

 

ȼ ɞɚɧɧɨɣ ɫɟɬɢ ɫɨɛɵɬɢɟ «ɉɪɨɝɧɨɡ ɩɨɝɨɞɵ» ɢɦɟɟɬ ɚɩɪɢɨɪɧɭɸ 

ɜɟɪɨɹɬɧɨɫɬɶ 0,8. 

«Ⱦɨɠɞɶ ɢɞɺɬ», «Ⱦɚɬɱɢɤ ȼɥɚɠɧɨɫɬɢ» «ȼɤɥɸɱɢɬɶ ɩɨɥɢɜɚɥɶɧɭɸ ɦɚɲɢɧɭ» ɢ 

«ɉɨɥɢɜɚɥɶɧɚɹ ɦɚɲɢɧɚ ɪɚɛɨɬɚɟɬ» ɢɦɟɸɬ ɭɫɥɨɜɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ 0 ɢɥɢ 1 ɫɨɝɥɚɫɧɨ 

ɥɨɝɢɤɢ ɪɢɫɭɧɤɢ(15-19): 

ʪо̙д̽ ̛дет 
ʿол̛̏̌л̦̽̌́ 

̛̥̹̦̌̌ 
̬̌̍от̌ет 

ʪ̌т̸̛к 
̏л̙̦̌о̭т̛ 

ʦкл̸̛̀т̽ 
пол̛̏̌л̦̽у̀ 

̛̥̹̦̌у 

ʿ̬о̦̐о̚ по̐од̼ 
˃̜̥̌е̬ ̬̌̍от̼ ;ϭϬ̛̥̦Ϳ 
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Ɋɢɫɭɧɨɤ 15 – ȼɟɪɨɹɬɧɨɫɬɶ ɞɨɠɞɹ ɫɨɝɥɚɫɧɨ ɩɪɨɝɧɨɡɭ ɩɨɝɨɞɵ 

 

 

Ɋɢɫɭɧɨɤ 16 – ɍɫɥɨɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «Ⱦɨɠɞɶ ɢɞɟɬ» 

 

 

Ɋɢɫɭɧɨɤ 17 – ɍɫɥɨɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «Ⱦɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ» 

 

 

Ɋɢɫɭɧɨɤ 18 – ɍɫɥɨɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ȼɤɥɸɱɢɬɶ ɩɨɥɢɜɚɥɶɧɭɸ ɦɚɲɢɧɭ» 

 

 

Ɋɢɫɭɧɨɤ 19 – ɍɫɥɨɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɉɨɥɢɜɚɥɶɧɚɹ ɦɚɲɢɧɚ ɪɚɛɨɬɚɟɬ» 

 

ɉɨɫɤɨɥɶɤɭ ɬɟɨɪɢɹ ɛɚɣɟɫɨɜɫɤɢɯ ɫɟɬɟɣ ɞɨɜɟɪɢɹ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɛɨɬɭ ɫ 

ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɰɢɤɥɚɦɢ, ɬɚɤɢɟ ɰɢɤɥɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɜ 

ɫɟɦɚɧɬɢɱɟɫɤɢ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɨɛɴɟɤɬɵ ɢɡ ɬɟɨɪɢɢ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɛɚɣɟɫɨɜɫɤɢɯ 

ɫɟɬɟɣ. ɉɪɢ ɷɬɨɦ ɤɚɠɞɵɣ ɝɪɚɮ, ɡɚɜɢɫɢɦ ɨɬ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɵɞɭɳɟɝɨ. Ɍɚɤɠɟ ɷɬɨ 

ɧɟɨɛɯɨɞɢɦɨ, ɞɥɹ ɚɩɪɨɛɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɧɚ ɫɟɬɢ ɛɟɡ ɰɢɤɥɨɜ. ɋɯɟɦɚ ɩɨɥɭɱɟɧɧɨɣ 

ɞɟɤɨɦɩɨɡɢɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 20-22. 
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Ɋɢɫɭɧɨɤ 20 — ɋɯɟɦɚ ɞɟɤɨɦɩɨɡɢɰɢɢ ɰɢɤɥɚ ɜ Ȼɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ 
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Ɋɢɫɭɧɨɤ 21 — ɋɯɟɦɚ ɞɟɤɨɦɩɨɡɢɰɢɢ ɰɢɤɥɚ ɜ Ȼɚɣɟɫɨɜɫɤɨɣ ɫɟɬɢ(ɉɪɨɞɨɥɠɟɧɢɟ) 
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Ɋɢɫɭɧɨɤ 22 – ɋɯɟɦɚ ɩɟɪɜɨɝɨ ɲɚɝɚ ɫɢɫɬɟɦɵ 

Ɋɚɫɫɦɨɬɪɢɦ ɩɟɪɜɵɣ ɲɚɝ ɧɚɲɟɣ ɫɢɫɬɟɦɵ, ɢ ɩɪɟɞɫɬɚɜɢɦ ɟɟ ɜ ɜɢɞɟ ɫɯɟɦɵ ɜ Genie  

Ɋɢɫɭɧɤɢ (23-24) 

 

 

Ɋɢɫɭɧɨɤ 23 – ɉɟɪɜɵɣ ɲɚɝ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ Genie 

 



39 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 23, ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɉɨɥɢɜɚɥɶɧɚɹ ɦɚɲɢɧɚ 

ɪɚɛɨɬɚɟɬ», ɫɨɫɬɚɜɥɹɟɬ 38%. ɂɫɩɨɥɶɡɭɟɦ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɜ ɲɚɝɟ 2 ɧɚɲɟɣ 

ɫɢɫɬɟɦɵ ɪɢɫɭɧɨɤ 24 

ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɚɩɪɨɛɚɰɢɢ ɚɥɝɨɪɢɬɦɨɜ "Genie" ɢ ɚɥɝɨɪɢɬɦɚ 

ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 

 

 

Ɋɢɫɭɧɨɤ 24– ȼɬɨɪɨɣ ɲɚɝ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ Genie 

 

Ɍɚɛɥɢɰɚ 3.1 – ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɚɩɪɨɛɚɰɢɢ ɚɥɝɨɪɢɬɦɨɜ 

ɋɨɛɵɬɢɹ 

ȼɟɪɨɹɬɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɟ 

ɩɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɩɟɪɜɨɝɨ 

ɫɢɫɬɟɦɵ 

ȼɟɪɨɹɬɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɟ 

ɩɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ 

ɜɬɨɪɨɝɨ ɲɚɝɚ ɫɢɫɬɟɦɵ ɩɪɢ 

ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɫɨɛɵɬɢɹ 

«Watering work» = 0,38 

ɚɥɝɨɪɢɬɦ 

"Genie" 

ɚɥɝɨɪɢɬɦ 

ɩɪɨɩɚɝɚɰɢɢ 

ɚɥɝɨɪɢɬɦ 

"Genie" 

ɚɥɝɨɪɢɬɦ 

ɩɪɨɩɚɝɚɰɢɢ 

Weather forecast 0,8 0,8 0,8 0,8 

Rain 0,62 0,62 0,62 0,62 
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Sensor 0,62 0,62 0,76 0,76 

Turn on watering 0,38 0,38 0,24 0,24 

Watering work 0,38 0,38 0,24 0,24 

 

 

3.2 Ⱥɩɪɨɛɚɰɢɹ ɚɥɝɨɪɢɬɦɚ ɧɚ ɫɟɬɢ ɫ ɰɢɤɥɚɦɢ 

 

ȼ ɩɪɨɲɥɨɦ ɩɪɢɦɟɪɟ ɫɨɛɵɬɢɟ «ȼɤɥɸɱɢɬɶ ɩɨɥɢɜɚɥɶɧɭɸ ɦɚɲɢɧɭ» ɦɨɠɧɨ 

ɭɞɚɥɢɬɶ, ɬɚɤ ɤɚɤ ɨɧɨ ɫɜɹɡɚɧɨ ɫ ɞɪɭɝɢɦɢ ɱɺɬɤɨɣ ɥɨɝɢɤɨɣ.  

ȿɫɥɢ ɢɫɤɥɸɱɢɬɶ ɥɢɲɧɢɟ ɡɜɟɧɶɹ ɢɡ ɫɟɬɢ, ɦɵ ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɭɸ ɫɟɬɶ 

Ȼɚɣɟɫɚ, ɫ ɞɜɭɦɹ ɧɚɩɪɚɜɥɟɧɧɵɦ ɰɢɤɥɨɦ ɪɢɫɭɧɨɤ 25, ɤɨɬɨɪɭɸ ɦɵ ɢɫɩɨɥɶɡɭɟɦ ɞɥɹ 

ɚɩɪɨɛɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɧɚ ɫɟɬɢ ɫ ɰɢɤɥɚɦɢ. 

 

 

Ɋɢɫɭɧɨɤ 25 – ɋɟɬɶ Ȼɚɣɟɫɚ ɫ ɞɜɭɦɹ ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɰɢɤɥɚɦɢ 
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Ⱥɩɪɢɨɪɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɭɡɥɨɜ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.2-3.4 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

 

Ɍɚɛɥɢɰɚ 3.2 – Ⱥɩɪɢɨɪɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɉɪɨɝɧɨɡ ɩɨɝɨɞɵ» 𝑃(ܼ) 𝑃(  ܼ) 

0,8 0,2 

 

Ɍɚɛɥɢɰɚ 3.3 – ȼɟɪɨɹɬɧɨɫɬɢ ɜɟɪɲɢɧɵ X 

ɍɫɥɨɜɢɟ P(X| ỸZ̃) 

YZ 0,8 ܻܼ 0,9 ܻZ 0,1 ܻܼ 0,2 

 

Ɍɚɛɥɢɰɚ 3.4 – ȼɟɪɨɹɬɧɨɫɬɢ ɜɟɪɲɢɧɵ S 

ɍɫɥɨɜɢɟ P(S| X̃Ỹ) 

XY 1 ܺY 1 

Xܻ 1 ܻܺ 0 

 

Ɉɛɪɚɛɨɬɚɟɦ ɷɬɢ ɜɟɪɨɹɬɧɨɫɬɢ, ɤɚɤ ɜ ɫɥɭɱɚɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɰɢɤɥɚ. Ⱦɥɹ 

ɷɬɨɝɨ ɢɫɯɨɞɹ ɢɡ ɮɨɪɦɭɥɵ ɩɨɥɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɫɨɫɬɚɜɢɦ ɢ ɪɟɲɢɦ ɫɢɫɬɟɦɭ 

ɥɢɧɟɣɧɵɯ  ɭɪɚɜɧɟɧɢɣ: 

 

 𝑃 ܺ =  0,7 ∗ 𝑃 ܻ + 0,12𝑃 ܻ = 1 − 𝑃(ܵ) 𝑃 ܵ = 𝑃 ܺ + 𝑃 ܻ − 𝑃 ܺ ∗ 𝑃(ܻ)
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ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ 0,7*𝑃(ܵ)2 – 2,36* 

P(S) +0,34 = 0 

Ɋɟɲɢɜ ɭɪɚɜɧɟɧɢɟ, ɦɵ ɩɨɥɭɱɢɦ ɟɞɢɧɫɬɜɟɧɧɨɟ ɪɟɲɟɧɢɟ  

 

P(S) = 0,15 

P(Y) = 0,85  

P(X) = 0,715 

 

Ɍɟɩɟɪɶ ɩɨ ɮɨɪɦɭɥɚɦ: 𝑃 ܺܵ = 𝑃 ܺ ܵ 𝑃 ܵ ,  𝑃 ܻܺ = 𝑃 ܻ ܺ 𝑃 ܺ ,  𝑃 ܻܵ = 𝑃(ܵ|ܻ)𝑃(ܻ) 

 

ɉɨɥɭɱɚɟɦ: 

 𝑃 ܺܵ = 0,71        𝑃 ܻܺ = 0,85        𝑃 ܺ2ܺ3 = 0,15 

 

ɍɛɟɞɢɦɫɹ, ɱɬɨ ɞɚɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨ. Ⱦɥɹ ɷɬɨɝɨ 

ɩɪɨɜɟɪɢɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ 𝑃 1ܺܺ2ܺ3 , ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɫɥɟɞɭɸɳɟɦɭ 

ɧɟɪɚɜɟɧɫɬɜɭ: 

 

ݔܽ݉  0,𝑃 1ܺܺ2 + 𝑃 1ܺܺ3 − 𝑃 1ܺ ,𝑃 1ܺܺ2 + 𝑃 ܺ2ܺ3 − 𝑃 ܺ2 ,𝑃 1ܺܺ3 + 𝑃 ܺ2ܺ3 − 𝑃 ܺ3  ≤ 

≤ 𝑃 1ܺܺ2ܺ3 ≤ 

≤ ݉݅݊  
 𝑃 1ܺܺ2 ,𝑃 1ܺܺ3 ,𝑃 ܺ2ܺ3 ,

1 − 𝑃 1ܺ − 𝑃 ܺ2 − 𝑃 ܺ3 + 𝑃 1ܺܺ2 + 𝑃 1ܺܺ3 + 𝑃 ܺ2ܺ3   
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ɂɥɢ ɜ ɱɢɫɥɟɧɧɨɦ ɜɢɞɟ: 

 

0,1 ≤ 𝑃 1ܺܺ2ܺ3 ≤ 0,75 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɩɨɥɭɱɢɥɢ, ɱɬɨ ɨɡɧɚɱɢɜɚɧɢɟ ɩɪɟɞɤɨɜ ɫɟɬɢ ɞɚɟɬ 

ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɧɚ ɷɥɟɦɟɧɬɚɯ ɰɢɤɥɚ. 

 

3.2.1 ɉɨɞɫɱɟɬ ɜɟɪɨɹɬɧɨɫɬɟɣ ɩɨ ɢɡɦɟɧɟɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ 

 

ɉɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɜɟɪɲɢɧɵ X  ɫɬɚɪɬɨɜɵɟ ɡɧɚɱɟɧɢɹ ɢɧɬɟɪɜɚɥɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɲɚɝɨɦ 1 ɚɥɝɨɪɢɬɦɚ – ɨɬɫɭɬɫɬɜɭɸɬ, ɨɫɬɚɥɶɧɵɟ ɲɚɝɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 

 

Ɍɚɛɥɢɰɚ 3.5 – ɒɚɝɢ ɚɥɝɨɪɢɬɦɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɩɨɫɬɭɩɚɸɳɟɝɨ ɫɢɝɧɚɥɚ 

ɒɚɝ S 𝑃1
݊݅ܯ  𝑃2

݊݅ܯ  ɂɡɦɟɧɢɥɫɹ P 𝑃1
݊݅ܯ  𝑃2

ݔܽܯ  ɂɡɦɟɧɢɥɫɹ p 

1 0,07 — —  — —  

2 0,1 0,07 0,07 * 0,1 0,1 * 

3 0,25 0,07 0,07  0,1 0,25 * 

4 0,09 0,07 0,09 * 0,09 0,25 * 

5 0,14 0,07 0, 14 * 0, 14 0,25 * 

6 0,16 0,07 0, 16 * 0, 16 0,25 * 

7 0,16 / /  / /  

 

Ɍɚɤ ɤɚɤ ɩɨɫɬɭɩɢɜɲɢɣ ɫɢɝɧɚɥ ɩɨɜɬɨɪɢɥɫɹ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɜɢɞɟɬɟɥɶɫɬɜ 

ɡɚɜɟɪɲɟɧɨ ɢɬɨɝɨɜɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɜɟɪɲɢɧɵ ɪɚɜɧɵ: 𝑃 =
ܺ+ܻ

2
 = 0,155. ɑɬɨ ɫɯɨɠɟ ɫ 

ɪɟɡɭɥɶɬɚɬɚɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɪɢ ɪɟɲɟɧɢɢ ɫɟɬɢ, ɤɚɤ ɢɡɨɥɢɪɨɜɚɧɧɨɣ. 

ɂɦɢɬɚɰɢɹ ɫɢɥɶɧɵɯ ɩɪɨɬɢɜɨɪɟɱɢɣ ɞɚɧɧɵɯ ɜ ɰɢɤɥɟ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɟɧɢɹɦ 

ɜɟɪɲɢɧ ɜ ɜɢɞɟ ɛɨɥɶɲɢɯ ɢɧɬɟɪɜɚɥɨɜ (ɧɚɩɪɢɦɟɪ [0,1;0,8]) ɫɨ ɫɪɟɞɧɢɦ ɨɤɨɥɨ 0,5. 

ɉɨɞɨɛɧɵɟ ɡɧɚɱɟɧɢɹ ɦɨɠɧɨ ɬɪɚɤɬɨɜɚɬɶ, ɤɚɤ ɧɟɨɩɪɟɞɟɥɟɧɧɵɟ ɫɨɫɬɨɹɧɢɹ ɜɟɪɲɢɧ, 

ɱɬɨ ɩɪɢ ɫɢɥɶɧɵɯ ɩɪɨɬɢɜɨɪɟɱɢɹɯ ɜɵɝɥɹɞɢɬ ɭɦɟɫɬɧɵɦ.  
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ɁȺɄɅЮɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɢɡɭɱɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ 

ɢɫɬɨɱɧɢɤɢ ɩɨ ɛɚɣɟɫɨɜɫɤɢɦ ɫɟɬɹɦ. ɋɨɜɪɟɦɟɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 

ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ ɫɟɬɹɯ ɛɟɡ ɰɢɤɥɨɜ ɢ ɫ ɰɢɤɥɚɦɢ.  ɂɡɭɱɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɨɛɥɟɦɵ 

ɪɚɛɨɬɵ ɫ ɫɟɬɹɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɰɢɤɥɵ. 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɛɵɥɢ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɨ ɬɨɦ, ɱɬɨ ɞɥɹ ɫɟɬɟɣ 

ɫɨ ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɢɡɜɟɫɬɧɵɟ ɚɥɝɨɪɢɬɦɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɧɟ 

ɩɪɢɝɨɞɧɵ. 

ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɚɥɝɨɪɢɬɦɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ ɛɚɣɟɫɨɜɫɤɢɯ 

ɫɟɬɹɯ ɫ ɰɢɤɥɚɦɢ ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɩɨɬɨɦɤɨɜ ɧɟ ɜɥɢɹɟɬ ɧɚ ɚɩɪɢɨɪɧɵɟ 

ɜɟɪɨɹɬɧɨɫɬɢ ɢɯ ɩɪɟɞɤɨɜ. Ⱥɥɝɨɪɢɬɦ ɚɩɪɨɛɢɪɨɜɚɧ ɧɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɩɪɢɦɟɪɚɯ. 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɨɛɴɟɤɬɧɚɹ ɦɨɞɟɥɶ ɢ ɪɟɚɥɢɡɨɜɚɧɨ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɪɚɛɨɬɵ ɫ ɛɚɣɟɫɨɜɫɤɢɦɢ ɫɟɬɹɦɢ. 
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