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ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɂ ɊȿȺɅɂɁȺɐɂə ɆɈȾɍɅə ɂɇɌȿɅɅȿɄɌɍȺɅɖɇɈȽɈ ȺɇȺɅɂɁȺ 

ȾȺɇɇɕɏ ȾɅə ɉɊɈȼȿȾȿɇɂə ȺɍȾɂɌȺ ɂɇɎɈɊɆȺɐɂɈɇɇɕɏ ɋɂɋɌȿɆ  
ɉȿɊɋɈɇȺɅɖɇɕɏ ȾȺɇɇɕɏ 

 
ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɞɯɨɞ ɤ ɩɨɫɬɪɨɟɧɢɸ ɦɨɞɭɥɹ ɢɧɬɟɥɥɟɤɬɭ-
ɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ ɨɞɧɭ ɢɡ ɮɭɧɤɰɢɣ ɩɪɨɰɟɫɫɚ 
ɚɭɞɢɬɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ – ɨɰɟɧɢɜɚɟɬ ɫɨ-
ɫɬɨɹɧɢɟ ɡɚщɢщɟɧɧɨɫɬɢ ɤɨɧɤɪɟɬɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 
 
Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɭɞɢɬ, ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ, 
ɧɟɱɟɬɤɚɹ ɥɨɝɢɤɚ, ɝɢɛɪɢɞɧɚɹ ɫɟɬɶ. 

 
DESIGN AND IMPLEMENTATION OF THE MODULE OF INTELLECTUAL DATA ANALВSIS 

FOR AUDIT INFORMATION SВSTEM OF PERSONAL DATA 
 

The article considers the approach to building the data mining module, аhich 
performs the same functions: the sвstem evaluates the state of the information 
sвstem securitв. 
 
Keв аords: audit, information sвstem of personal data, fuггв logic, hвbrid net-
аork. 

 
ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɩɪɨɛɥɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɶɧɵɯ 

ɞɚɧɧɵɯ ɫɬɚɧɨɜɢɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɯ ɢ ɡɥɨɛɨɞɧɟɜɧɵɯ. ɉɟɪɫɨɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜ-
ɥɹɸɬ ɫɨɛɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɪɟɫɭɪɫɵ, ɤɨɬɨɪɵɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜɨ ɜɫɟɯ ɫɮɟɪɚɯ ɠɢɡɧɢ ɨɛɳɟɫɬɜɚ 
ɢ ɛɟɡ ɤɨɬɨɪɵɯ ɛɵɥɨ ɛɵ ɧɟɜɨɡɦɨɠɧɨ ɛɨɥɶɲɢɧɫɬɜɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɉɟɪɫɨɧɚɥɶɧɵɟ ɞɚɧɧɵɟ 
ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɤɨɬɨɪɵɟ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ. ɂɦɟɧɧɨ ɞɚɧɧɭɸ ɡɚɞɚɱɭ ɢ 
ɨɛɹɡɚɧ ɜɵɩɨɥɧɹɬɶ ɚɭɞɢɬ – ɦɟɯɚɧɢɡɦ ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ⱥɭɞɢɬ – ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɵɯ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɨɰɟɧɨɤ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɤɨɦɩɚɧɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ 
ɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ Д1]. Ⱥɭɞɢɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟ-
ɦɵ ɢ ɪɚɡɪɚɛɨɬɤɢ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɤɨɦɩɥɟɤɫɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪ ɢ ɩɪɨɝɪɚɦɦɧɨ-
ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɡɚɳɢɬɵ ɪɟɫɭɪɫɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɨɬ 
ɭɝɪɨɡ ɟɟ ɛɟɡɨɩɚɫɧɨɫɬɢ Д2]. 

Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɰɟɥɢ ɩɪɨɜɟɞɟɧɢɹ ɚɭɞɢɬɚ: 
1) ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɟɚɥɢɡɚɰɢɟɣ ɭɝɪɨɡ ɜ ɨɬɧɨɲɟɧɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɪɟɫɭɪɫɨɜ; 
2) ɨɰɟɧɤɚ ɬɟɤɭɳɟɝɨ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ; 
3) ɨɰɟɧɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɡɚɳɢɳɟɧɧɨɫɬɢ ɬɪɟɛɭɟɦɨɦɭ ɩɨ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨ-

ɜɵɦ ɚɤɬɚɦ; 
4) ɩɨɢɫɤ ɫɥɚɛɵɯ ɦɟɫɬ ɜ ɫɢɫɬɟɦɟ ɡɚɳɢɬɵ; 
5) ɜɵɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɢɫɬɟɦɵ. 
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Ⱥɭɞɢɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ – ɨɞɢɧ ɢɡ ɦɟɯɚɧɢɡɦɨɜ ɨɛɟɫɩɟɱɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɞɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɭɪɨɜɧɹ ɡɚ-
ɳɢɳɟɧɧɨɫɬɢ ɫɢɫɬɟɦɵ ɢ ɜɵɪɚɛɨɬɤɚ ɤɨɧɤɪɟɬɧɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡ-
ɨɩɚɫɧɨɫɬɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɚ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɩɨɞɫɢɫɬɟɦ. Ⱥɭɞɢɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢɧ-
ɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɨɤɭɦɟɧɬɨɜ, ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɬɧɨɲɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɨɛɪɚɛɨɬɤɢ 
ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ. 

Ɉɫɧɨɜɧɵɦ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɪɟɝɭɥɢɪɭɸɳɢɦ ɨɬɧɨɲɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɨɛɪɚɛɨɬ-
ɤɢ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ №152 «Ɉ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ». Эɬɢɦ ɡɚɤɨ-
ɧɨɦ ɪɟɝɭɥɢɪɭɸɬɫɹ ɨɬɧɨɲɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɪɚɛɨɬɤɨɣ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɣ ɮɟɞɟ-
ɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣ-
ɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɢɧɵɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ (ɞɚɥɟɟ – ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɨɪɝɚɧɵ), ɨɪɝɚɧɚɦɢ 
ɦɟɫɬɧɨɝɨ ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ, ɢɧɵɦɢ ɦɭɧɢɰɢɩɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ (ɞɚɥɟɟ – ɦɭɧɢɰɢɩɚɥɶɧɵɟ ɨɪɝɚɧɵ), ɸɪɢ-
ɞɢɱɟɫɤɢɦɢ ɢ ɮɢɡɢɱɟɫɤɢɦɢ ɥɢɰɚɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɫɟɬɹɯ, ɢɥɢ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɢɯ ɫɪɟɞɫɬɜ Д3].  

ɋɥɟɞɭɸɳɢɣ ɞɨɤɭɦɟɧɬ – ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 1119 ɨɬ 
1 ɧɨɹɛɪɹ 2012 ɝ. «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɡɚɳɢɬɟ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɪɢ ɢɯ ɨɛɪɚɛɨɬɤɟ ɜ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ». ɇɚɫɬɨɹɳɢɣ ɞɨɤɭɦɟɧɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɡɚɳɢɬɟ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɪɢ ɢɯ ɨɛɪɚɛɨɬɤɟ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ 
(ɞɚɥɟɟ – ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ) ɢ ɭɪɨɜɧɸ ɡɚɳɢɳɟɧɧɨɫɬɢ ɬɚɤɢɯ ɞɚɧɧɵɯ Д4]. Ɉɩɪɟɞɟɥɹɸɬɫɹ ɬɢɩɵ 
ɚɤɬɭɚɥɶɧɵɯ ɭɝɪɨɡ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɬɨɣ ɢɥɢ ɢɧɨɣ ɂɋɉȾɧ: 

1) ɭɝɪɨɡɵ 1-ɝɨ ɬɢɩɚ ɚɤɬɭɚɥɶɧɵ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɟɫɥɢ ɞɥɹ ɧɟɟ ɜ ɬɨɦ ɱɢɫɥɟ ɚɤɬɭ-
ɚɥɶɧɵ ɭɝɪɨɡɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɥɢɱɢɟɦ ɧɟɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɯ (ɧɟɞɟɤɥɚɪɢɪɨɜɚɧɧɵɯ) ɜɨɡɦɨɠɧɨɫɬɟɣ ɜ 
ɫɢɫɬɟɦɧɨɦ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ; 

2) ɭɝɪɨɡɵ 2-ɝɨ ɬɢɩɚ ɚɤɬɭɚɥɶɧɵ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɟɫɥɢ ɞɥɹ ɧɟɟ ɜ ɬɨɦ ɱɢɫɥɟ ɚɤɬɭ-
ɚɥɶɧɵ ɭɝɪɨɡɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɥɢɱɢɟɦ ɧɟɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɯ (ɧɟɞɟɤɥɚɪɢɪɨɜɚɧɧɵɯ) ɜɨɡɦɨɠɧɨɫɬɟɣ ɜ 
ɩɪɢɤɥɚɞɧɨɦ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ; 

3) ɭɝɪɨɡɵ 3-ɝɨ ɬɢɩɚ ɚɤɬɭɚɥɶɧɵ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɟɫɥɢ ɞɥɹ ɧɟɟ ɚɤɬɭɚɥɶɧɵ ɭɝɪɨɡɵ, 
ɧɟ ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɥɢɱɢɟɦ ɧɟɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɯ (ɧɟɞɟɤɥɚɪɢɪɨɜɚɧɧɵɯ) ɜɨɡɦɨɠɧɨɫɬɟɣ ɜ ɫɢɫɬɟɦɧɨɦ ɢ 
ɩɪɢɤɥɚɞɧɨɦ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ. 

ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɱɟɬɵɪɟ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ ɞɥɹ ɂɋɉȾɧ, ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɫ ɤɚɬɟɝɨɪɢɟɣ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɉȾɧ, ɚɤɬɭɚɥɶɧɵɯ ɭɝɪɨɡ ɢ ɤɨɥɢɱɟɫɬɜɚ ɫɭɛɴɟɤɬɨɜ ɉȾɧ (ɜ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɨɬ ɮɨɪɦɵ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɨɪɝɚɧɢɡɚɰɢɟɣ ɢ ɫɭɛɴɟɤɬɚɦɢ). ȼɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɚɬɟɝɨɪɢɢ 
ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɉȾɧ: 

1) ɛɢɨɦɟɬɪɢɱɟɫɤɢɟ ɩɟɪɫɨɧɚɥɶɧɵɟ ɞɚɧɧɵɟ – ɫɜɟɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɮɢɡɢɨɥɨɝɢɱɟ-
ɫɤɢɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɟɝɨ ɥɢɱɧɨɫɬɶ ɢ 
ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɩɟɪɚɬɨɪɨɦ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɥɢɱɧɨɫɬɢ ɫɭɛɴɟɤɬɚ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ; 

2) ɫɩɟɰɢɚɥɶɧɵɟ ɤɚɬɟɝɨɪɢɢ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ – ɩɟɪɫɨɧɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɤɚɫɚɸɳɢɟɫɹ ɪɚɫɨ-
ɜɨɣ, ɧɚɰɢɨɧɚɥɶɧɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɩɨɥɢɬɢɱɟɫɤɢɯ ɜɡɝɥɹɞɨɜ, ɪɟɥɢɝɢɨɡɧɵɯ ɢɥɢ ɮɢɥɨɫɨɮɫɤɢɯ ɭɛɟɠɞɟ-
ɧɢɣ, ɫɨɫɬɨɹɧɢɹ ɡɞɨɪɨɜɶɹ, ɢɧɬɢɦɧɨɣ ɠɢɡɧɢ ɫɭɛɴɟɤɬɨɜ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ; 

3) ɨɛɳɟɞɨɫɬɭɩɧɵɟ ɩɟɪɫɨɧɚɥɶɧɵɟ ɞɚɧɧɵɟ – ɩɟɪɫɨɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɫɭɛɴɟɤɬɨɜ ɩɟɪɫɨɧɚɥɶɧɵɯ 
ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɟ ɬɨɥɶɤɨ ɢɡ ɨɛɳɟɞɨɫɬɭɩɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɫɨɡɞɚɧɧɵɯ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɬɶɟɣ 8 Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ «Ɉ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ»; 

4) ɢɧɵɟ ɤɚɬɟɝɨɪɢɢ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ – ɩɟɪɫɨɧɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɧɟ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɜɵɦ 
ɬɪɟɦ ɩɭɧɤɬɚɦ. 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɂɋɉȾɧ ɪɚɡɞɟɥɹɸɬ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɫɭɛɴɟɤɬɨɜ ɉȾɧ: 1) ɦɟɧɟɟ 100000 ɫɭɛɴɟɤɬɨɜ; 
2) ɛɨɥɟɟ 100000 ɫɭɛɴɟɤɬɨɜ. 
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ɉɨ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɩɪɢɡɧɚɤɚɦ ɩɪɨɜɨɞɢɬɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɂɋɉȾɧ ɩɨ ɭɪɨɜɧɹɦ ɡɚɳɢɳɟɧɧɨɫɬɢ. 

ȼ ɉɨɫɬɚɧɨɜɥɟɧɢɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɭɪɨɜɧɹ ɡɚɳɢ-
ɳɟɧɧɨɫɬɢ. 

Ɇɨɞɭɥɶ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɬɟɨɪɢɢ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ. ɇɟɱɟɬɤɚɹ 
ɥɨɝɢɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɮɨɪɦɚɥɢɡɚɰɢɢ ɱɟɥɨɜɟɱɟɫɤɢɯ ɫɩɨɫɨɛɧɨɫɬɟɣ ɤ ɧɟɬɨɱɧɵɦ ɢɥɢ ɩɪɢɛɥɢɠɟɧɧɵɦ 
ɪɚɫɫɭɠɞɟɧɢɹɦ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɛɨɥɟɟ ɚɞɟɤɜɚɬɧɨ ɨɩɢɫɵɜɚɬɶ ɫɢɬɭɚɰɢɢ ɫ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ Д5]. 
Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɪɚɡɞɟɥ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ ɹɜɥɹɟɬɫɹ ɜ ɫɜɨɟɦ ɪɨɞɟ ɨɛɨɛɳɟɧɢɟɦ ɤɥɚɫɫɢɱɟɫɤɨɣ ɥɨɝɢɤɢ ɢ 
ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ. ɇɟɱɟɬɤɚɹ ɥɨɝɢɤɚ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɩɨɧɹɬɢɢ ɧɟɱɟɬɤɨɝɨ ɦɧɨɠɟɫɬɜɚ, ɤɨɬɨɪɨɟ ɜɩɟɪɜɵɟ 
ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ Ʌɸɬɮɢ Ɂɚɞɟ ɜ 1965 ɝ.  

Ɍɟɨɪɢɹ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ ɩɨɡɜɨɥɹɟɬ ɨɬɨɣɬɢ ɨɬ ɩɪɢɜɵɱɧɵɯ ɩɨɧɹɬɢɣ ɨɛɵɱɧɨɣ ɤɥɚɫɫɢɱɟɫɤɨɣ ɥɨ-
ɝɢɤɢ, ɜɜɨɞɹ ɜ ɜɵɫɤɚɡɵɜɚɧɢɹ ɫɬɟɩɟɧɶ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɜɵɫɤɚɡɵɜɚɧɢɹ ɜ ɧɟɱɟɬɤɨɣ 
ɥɨɝɢɤɟ ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶ ɧɟ ɬɨɥɶɤɨ ɡɧɚɱɟɧɢɹ «ɂɫɬɢɧɚ» ɢɥɢ «Ʌɨɠɶ» («0» ɢɥɢ «1»), ɧɨ ɢ ɥɸɛɵɟ ɡɧɚɱɟ-
ɧɢɹ ɜ ɢɧɬɟɪɜɚɥɟ Д0, 1]. 

Ɇɨɞɭɥɶ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɨɞɭɥɶɧɭɸ ɧɟɱɟɬɤɭɸ 
ɧɟɣɪɨɧɧɭɸ ɫɟɬɶ. ɇɟɱɟɬɤɢɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ, ɢɥɢ ɝɢɛɪɢɞɧɵɟ ɫɟɬɢ, ɨɛɴɟɞɢɧɹɸɬ ɜ ɫɟɛɟ ɞɨɫɬɨɢɧɫɬɜɚ 
ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɢ ɫɢɫɬɟɦ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ. ɉɨɷɬɨɦɭ ɨɧɢ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵ ɢ ɧɚɢɦɟɧɟɟ ɬɪɭɞɨɟɦɤɢ 
ɩɪɢ ɪɟɲɟɧɢɢ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ.  

ȼ ɫɪɟɞɟ MКtХКЛ ɦɟɯɚɧɢɡɦ ɝɢɛɪɢɞɧɵɯ ɫɟɬɟɣ ɪɟɚɥɢɡɨɜɚɧ ɜ ɦɨɞɭɥɟ ANFIS – AНКptТЯО NОurШ-
Fuггв IЧПОrОЧМО SвstОЦ (ɚɞɚɩɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɧɟɣɪɨ-ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ). Ƚɢɛɪɢɞɧɚɹ ɫɟɬɶ, ɩɨɫɬɪɨɟɧɧɚɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɣɪɨɧɧɭɸ ɫɟɬɶ ɫ ɟɞɢɧɫɬɜɟɧɧɵɦ ɜɵɯɨɞɨɦ 
ɢ ɧɟɫɤɨɥɶɤɢɦɢ ɜɯɨɞɚɦɢ, ɹɜɥɹɸɳɢɦɢɫɹ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɦɢ ɩɟɪɟɦɟɧɧɵɦɢ. 

Ɍɟɪɦɵ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɩɢɫɵɜɚɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɩɪɢɧɚɞ-
ɥɟɠɧɨɫɬɢ, ɚ ɬɟɪɦɵ ɜɵɯɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ – ɤɨɧɫɬɚɧɬɨɣ ɢɥɢ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɹɦɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ.  

ANFIS ɪɟɚɥɢɡɭɟɬ ɚɥɝɨɪɢɬɦ ɋɭɝɟɧɨ. ɉɪɢ ɷɬɨɦ ɜɫɟ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɜɧɵ ɟɞɢɧɢɰɟ. 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɭɥɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɜɯɨɞɧɵɟ 

ɢ ɜɵɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ. ɂɦɢ ɛɭɞɭɬ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɹɦ ɡɚɳɢɳɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɢɬɨɝɨɜɚɹ ɨɰɟɧɤɚ 
ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ ɂɋɉȾɧ.  

Эɬɢ ɬɪɟɛɨɜɚɧɢɹ ɦɨɝɭɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɨɞɧɨɡɧɚɱɧɨ ɢ ɧɟɨɞɧɨɡɧɚɱɧɨ.  
Ɉɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɦɵɟ ɬɪɟɛɨɜɚɧɢɹ: 1) ɩɟɪɟɱɟɧɶ ɥɢɰ, ɞɨɩɭɳɟɧɧɵɯ ɤ ɉȾɧ (ɏ3); 2) ɞɨɥɠ-

ɧɨɫɬɧɨɟ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɉȾɧ (ɏ5); 3) ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɪɟɝɢɫɬɪɚɰɢɹ ɜ 
ɷɥɟɤɬɪɨɧɧɨɦ ɠɭɪɧɚɥɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɦɨɱɢɣ ɫɨɬɪɭɞɧɢɤɚ ɨɩɟɪɚɬɨɪɚ ɩɨ ɞɨɫɬɭɩɭ ɤ ɉȾɧ 
(ɏ7); 4) ɫɬɪɭɤɬɭɪɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɉȾɧ (ɏ8). 

ɂ ɧɟɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɦɵɟ ɬɪɟɛɨɜɚɧɢɹ: 1) ɪɟɠɢɦ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ, 
ɝɞɟ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɉȾɧ (ɏ1); 2) ɫɨɯɪɚɧɧɨɫɬɶ ɧɨɫɢɬɟɥɟɣ (ɏ2); 3) ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ, 
ɩɪɨɲɟɞɲɢɟ ɩɪɨɰɟɞɭɪɭ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɊɎ (ɏ4); 4) ɨɝɪɚɧɢɱɟɧɢɟ 
ɞɨɫɬɭɩɚ ɤ ɫɨɞɟɪɠɚɧɢɸ ɷɥɟɤɬɪɨɧɧɨɝɨ ɠɭɪɧɚɥɚ ɫɨɨɛɳɟɧɢɣ (ɏ6). 

Ɍɚɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ, ɱɬɨ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɦɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɦɨɠɧɨ ɞɚɬɶ 
ɨɰɟɧɤɭ 1 ɢɥɢ 0 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɥɢ ɧɟɜɵɩɨɥɧɟɧɢɢ ɞɚɧɧɨɝɨ ɬɪɟɛɨɜɚɧɢɹ ɜ ɫɢɫɬɟɦɟ. 
Ɉɰɟɧɤɚ ɧɟɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɹ ɜ ɢɧɬɟɪɜɚɥɟ Д0, 1].  

ɇɟɨɛɯɨɞɢɦɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɦɟɸɳɢɯɫɹ ɫɜɟɞɟɧɢɣ ɨɩɪɟɞɟɥɢɬɶ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ.  
Ⱦɥɹ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɦɵɯ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ɨɩɪɟɞɟɥɟɧɵ ɞɜɚ ɥɢɧɝɜɢɫɬɢɱɟ-

ɫɤɢɯ ɬɟɪɦɚ: 1) S – ɬɪɟɛɨɜɚɧɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ; 2) L – ɬɪɟɛɨɜɚɧɢɟ  ɜɵɩɨɥɧɹɟɬɫɹ. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɞɚɧɧɵɯ ɬɟɪɦɨɜ: 0jX   ɞɥɹ ɬɟɪɦɚ S ɢ 1jX   ɞɥɹ ɬɟɪ-

ɦɚ L. 
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Ⱦɥɹ ɧɟɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɦɵɯ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ɜɜɨɞɹɬɫɹ ɬɪɢ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ 

ɬɟɪɦɚ, ɨɩɢɫɚɧɧɵɯ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 1) S – ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɹ; 2) M – ɫɪɟɞ-
ɧɢɣ ɭɪɨɜɟɧɶ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɹ; 3) L – ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɹ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɞɚɧɧɵɯ ɬɟɪɦɨɜ ɩɪɢɧɚɞɥɟɠɚɬ ɢɧɬɟɪɜɚɥɚɦ: 

   0;0,3ТX   ɞɥɹ S,    0,3;0,9ТX   –ɞɥɹ M ɢ    0,9;1ТX   – ɞɥɹ L.  

Ⱦɥɹ ɜɵɯɨɞɧɨɣ, ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɨɰɟɧɤɢ ТY  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɹɬɶ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɬɟɪɦɨɜ ɫɥɟ-

ɞɭɸɳɟɝɨ ɜɢɞɚ: 1) S – ɧɢɡɤɚɹ ɨɰɟɧɤɚ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ; 2) SM – ɨɰɟɧɤɚ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ 
ɧɢɠɟ ɫɪɟɞɧɟɝɨ; 3) M – ɫɪɟɞɧɹɹ ɨɰɟɧɤɚ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ; 4) ML – ɨɰɟɧɤɚ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ 
ɜɵɲɟ ɫɪɟɞɧɟɝɨ; 5) L – ɜɵɫɨɤɚɹ ɨɰɟɧɤɚ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ.  

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɞɚɧɧɵɯ ɬɟɪɦɨɜ ɩɪɢɧɚɞɥɟɠɚɬ ɢɧɬɟɪɜɚɥɚɦ: 

   0;0,1ТY  – ɞɥɹ S;    0;0,3ТY  – ɞɥɹ SM;    0,3;0,7ТY  – ɞɥɹ M;    0,7;0,9ТY   – ɞɥɹ ML ɢ 

   0,9;1ТY   – ɞɥɹ L. 

ɉɨɫɬɪɨɟɧɢɟ ɧɟɱɟɬɤɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɛɚɡɵ ɩɪɚɜɢɥ ɞɥɹ ɜɯɨɞɧɵɯ ɩɨ-
ɤɚɡɚɬɟɥɟɣ.  

ɉɭɫɬɶ ɢɫɫɥɟɞɭɟɦɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɩɨ 
4-ɦɭ ɭɪɨɜɧɸ ɡɚɳɢɳɟɧɧɨɫɬɢ: ɤɚɬɟɝɨɪɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɞɚɧɧɵɯ – ɨɛɳɟɞɨɫɬɭɩɧɵɟ ɞɚɧɧɵɟ; ɤɨɥɢɱɟ-
ɫɬɜɨ ɫɭɛɴɟɤɬɨɜ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ ɧɟ ɩɪɟɜɵɲɚɟɬ 100000; ɬɪɟɬɢɣ ɬɢɩ ɚɤɬɭɚɥɶɧɵɯ ɭɝɪɨɡ, ɫɜɹɡɚɧɧɵɣ 
ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɞɟɤɥɚɪɢɪɨɜɚɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜ Ɉɋ ɢ ɉɈ. Ɍɨɝɞɚ ɜɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɨɩɪɟɞɟ-
ɥɹɟɦɵɦɢ ɷɤɫɩɟɪɬɨɦ, ɛɭɞɭɬ: 

1) ɪɟɠɢɦ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ, ɝɞɟ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɉȾɧ (ɏ1); 
2) ɫɨɯɪɚɧɧɨɫɬɶ ɧɨɫɢɬɟɥɟɣ (ɏ2); 
3) ɩɟɪɟɱɟɧɶ ɥɢɰ, ɞɨɩɭɳɟɧɧɵɯ ɤ ɉȾɧ (ɏ3); 
4) ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɨɲɟɞɲɢɟ ɩɪɨɰɟɞɭɪɭ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ 

ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɊɎ (ɏ4). 
ɋɭɦɦɚ ɩɪɚɜɢɥ ɫɨɫɬɚɜɥɹɟɬ 54, ɬɚɤ ɤɚɤ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɪɢ ɜɯɨɞɧɵɟ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧ-

ɧɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɪɟɦɹ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɦɢ ɬɟɪɦɚɦɢ (S, M, L), ɚ ɱɟɬɜɟɪɬɚɹ – ɞɜɭɦɹ (S, L): 32 3 54.   
ɉɪɚɜɢɥɚ ɨɩɢɫɵɜɚɸɬɫɹ ɜ ɮɨɪɦɟ: 

1 2 3 4: 1 2 3 4 , ,j j j j j
j j kR ЕɋЛИ X еɫɬь A и X еɫɬь A и X еɫɬь A и X еɫɬь A ɌО Y B  

ɝɞɟ jR  – ɧɨɦɟɪ У-ɝɨ ɩɪɚɜɢɥɚ; X1, X2, X3, X4 – ɜɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ; jY  – ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɚ У-ɝɨ ɩɪɚɜɢɥɚ; 

1 2 3 4, , , ,j j j j j
kA A A A B  – ɧɟɱɟɬɤɢɟ ɩɨɞɦɧɨɠɟɫɬɜɚ. 

Ɏɪɚɝɦɟɧɬ ɩɪɚɜɢɥ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 1: 

Ɋиɫ. 1. Ɏɪɚɝɦɟɧɬ ɛɚɡɵ ɩɪɚɜɢɥ ɞɥɹ ɧɟɱɟɬɤɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. 
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Ⱦɚɥɟɟ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɩɪɚɜɢɥ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɨɛɭɱɚɸɳɭɸ ɜɵɛɨɪɤɭ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɤɚɠ-

ɞɨɦ ɩɪɚɜɢɥɟ ɞɥɹ ɤɚɠɞɨɣ ɜɯɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɫɥɭɱɚɣɧɨ ɜɵɛɢɪɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɢɡ ɢɧɬɟɪɜɚɥɨɜ, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɟ ɬɨɦɭ ɢɥɢ ɢɧɨɦɭ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɦɭ ɬɟɪɦɭ. Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɱɢɫɥɟɧɧɵɣ ɦɟɬɨɞ 
Ɇɨɧɬɟ-Ʉɚɪɥɨ. Ɏɪɚɝɦɟɧɬ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫ. 2: 

Ɋиɫ. 2. Ɏɪɚɝɦɟɧɬ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ. 
 

Ɋɟɞɚɤɬɨɪ ANFIS ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɡɥɢɱɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ, ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɢ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɧɟɱɟɬɤɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. Ʉɨɦɚɧɞɚ КЧПТsОНТt ɩɨɡɜɨɥɹɟɬ ɡɚɝɪɭɠɚɬɶ ɜɯɨɞɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɢ, ɧɚɫɬɪɚɢɜɚɬɶ ɟɟ ɷɥɟɦɟɧɬɵ ɢ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɜɧɟɲɧɢɣ ɜɢɞ ɫɟɬɢ. Ʉɨ-
ɦɚɧɞɚ ЦПОНТt ɩɨɡɜɨɥɹɟɬ ɧɚɫɬɪɚɢɜɚɬɶ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɦɟɧɹɬɶ ɦɟɬɨɞɵ ɧɟɱɟɬɤɢɯ ɥɨɝɢɱɟɫɤɢɯ 
«ɂɅɂ» ɢ «ɂ» ɢ ɫɩɨɫɨɛ ɞɟɮɚɡɡɢɮɢɤɚɰɢɢ (ɩɪɢɜɟɞɟɧɢɟ ɤ ɱɟɬɤɨɫɬɢ). ɉɨɦɢɦɨ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, 
ɦɨɠɧɨ ɬɚɤɠɟ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɛɚɡɭ ɩɪɚɜɢɥ. 

ȼ ɨɤɧɟ ɩɪɨɫɦɨɬɪɚ ɩɪɚɜɢɥ ɪɟɞɚɤɬɨɪɚ ANFIS ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɩɨɫɬɪɨɟɧɧɨɣ ɧɟɱɟɬɤɨɣ 
ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. 

ȼ ɫɬɪɨɤɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɡɚɞɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɞɥɹ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟ-
ɫɬɢ ɨɰɟɧɤɭ ɡɚɳɢɳɟɧɧɨɫɬɢ. Ⱦɨɩɭɫɬɢɦ, ɷɤɫɩɟɪɬ ɨɰɟɧɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɹɦ ɡɚɳɢɳɟɧɧɨɫɬɢ ɞɥɹ 
ɤɨɧɤɪɟɬɧɨɣ ɂɋɉȾɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1) ɪɟɠɢɦ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ, ɝɞɟ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɉȾɧ (ɏ1), – 1 (L); 
2) ɫɨɯɪɚɧɧɨɫɬɶ ɧɨɫɢɬɟɥɟɣ (ɏ2), – 0,7 (M); 
3) ɩɟɪɟɱɟɧɶ ɥɢɰ, ɞɨɩɭɳɟɧɧɵɯ ɤ ɉȾɧ (ɏ3), – 1 (L); 
4) ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɨɲɟɞɲɢɟ ɩɪɨɰɟɞɭɪɭ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ 

ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɊɎ (ɏ4), – 0,6 (M). 
Ɍɨɝɞɚ ɢɬɨɝɨɜɵɣ ɜɵɯɨɞɧɨɣ ɩɨɤɚɡɚɬɟɥɶ ɛɭɞɟɬ ɪɚɜɟɧ 0,8. Эɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɞɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧ-

ɧɚɹ ɫɢɫɬɟɦɚ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɧɚ 80%. Ɍɚɤɚɹ ɨɰɟɧɤɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ, ɱɬɨ ɭɪɨɜɟɧɶ ɡɚɳɢɳɟɧɧɨɫɬɢ ɫɢɫɬɟɦɵ ɜɵɲɟ ɫɪɟɞɧɟɝɨ. ɑɬɨɛɵ 
ɫɢɫɬɟɦɚ ɜɵɞɚɜɚɥɚ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɪɟɡɭɥɶɬɚɬ, ɫɥɟɞɭɟɬ ɭɜɟɥɢɱɢɬɶ ɡɧɚɱɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɩɨɤɚɡɚɬɟɥɟɣ 
(Б2 ɢɥɢ Б4) ɫ ɭɪɨɜɧɹ M ɧɚ ɭɪɨɜɟɧɶ L. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɧɟɱɟɬɤɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫ. 3. 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɢ ɩɨɫɬɪɨɟɧ ɦɨɞɭɥɶ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, ɩɨɡɜɨ-
ɥɹɸɳɢɣ ɨɰɟɧɢɬɶ ɫɨɫɬɨɹɧɢɟ ɡɚɳɢɳɟɧɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ. ȼ ɞɚɥɶ-
ɧɟɣɲɟɦ ɛɭɞɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɞɨɪɚɛɨɬɤɚ ɦɨɞɭɥɹ ɞɨ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, ɤɨɬɨɪɚɹ 
ɩɨɡɜɨɥɢɬ ɨɫɭɳɟɫɬɜɢɬɶ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɩɪɨɰɟɫɫɚ ɚɭɞɢɬɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɩɟɪɫɨɧɚɥɶɧɵɯ 
ɞɚɧɧɵɯ: ɨɩɢɫɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɟɣ ɭɝɪɨɡ ɢ ɡɥɨɭɦɵɲɥɟɧɧɢɤɨɜ, ɨɩɪɟ-
ɞɟɥɟɧɢɟ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ, ɨɰɟɧɤɚ ɷɬɨɝɨ ɭɪɨɜɧɹ, ɚ ɬɚɤɠɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɥɭɱɲɟɧɢɸ ɫɨɫɬɨɹɧɢɹ 
ɡɚɳɢɳɟɧɧɨɫɬɢ. 
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Ɋиɫ. 3. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɧɟɱɟɬɤɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. 
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