
 

 

 

 

 

 

ɋɟɤɰɢɹ 3: Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɢ ɢɧɮɨɪɦɚɬɢɡɚɰɢɹ, ɷɤɨɧɨɦɢɤɚ ɢ ɦɟɧɟɞɠɦɟɧɬ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 

 66

6. Berg, D. Bankruptcy prediction by generalized additive models. Applied Stochastic Models in Business 

and Industry Volume 23, March 2007, Pages 129-143. 

7. Hwang, R.-C., Siao, J.-S., Chung, H., Chu, C.K. Assessing bankruptcy prediction models via information 

content of technical inefficiency. Journal of Productivity Analysis Volume 36, December 2011, Pages 

263-273. 

8. Bauer, J., Agarwal, V. Are hazard models superior to traditional bankruptcy prediction approaches? A 

comprehensive test. Journal of Banking and Finance Volume 40, Issue 1, March 2014, Pages 432-442. 

9. Hernandez Tinoco, M., Wilson, N. Financial distress and bankruptcy prediction among listed companies 

using accounting, market and macroeconomic variables. International Review of Financial Analysis Vo-

lume 30, December 2013, Pages 394-419. 

10. Altman E.I., Haldeman R.G., Narayanan P. ZETATM analysis A new model to identify bankruptcy risk 

of corporations. Journal of Banking and Finance Volume 1, Issue 1, June 1977, Pages 29-54. 

11. Ɇɢɰɟɥɶ Ⱥ.Ⱥ., Ɍɟɥɢɩɟɧɤɨ ȿ.ȼ. Ɇɢɧɢɦɢɡɚɰɢɹ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɚɧɚ-
ɥɢɡɚ ɢɟɪɚɪɯɢɣ // ɗɤɨɧɨɦɢɤɚ ɢ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɨ. – ɇɚɭɱɧɵɣ ɠɭɪɧɚɥ, ʋ1 – 2013, ɫ. 163-171. 

 

 

でごでどぎぜん WIZWHY とんと ごぞでどづばぜぎぞど ごげばぶぎぞごé げんとだぞだぜぎづぞだでどぎざ 

んがんぢどんぴごご ごぞだでどづんぞぞぼび でどばがぎぞどだゑ  

Ɉ.ɇ. Ɏɢɫɨɱɟɧɤɨ 
ɘɪɝɢɧɫɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ (ɮɢɥɢɚɥ) ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ 

 Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
652055, Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥ., ɝ. ɘɪɝɚ, ɭɥ. Ʌɟɧɢɧɝɪɚɞɫɤɚɹ, 26, ɬɟɥ. (3842) 6-49-42 

E-mail: giri@rambler.ru 

ɋɨɜɪɟɦɟɧɧɵɣ ɷɬɚɩ ɪɚɡɜɢɬɢɹ ɰɢɜɢɥɢɡɚɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɵɫɬɪɨ ɧɚɪɚɫɬɚɸɳɢɦɢ ɩɨ ɫɤɨɪɨɫɬɢ, 

ɫɥɨɠɧɨɫɬɢ ɢ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɨɛɳɟɫɬɜɨ ɢ ɨɬɞɟɥɶɧɵɯ ɥɸɞɟɣ ɝɥɨɛɚɥɶɧɵɦɢ ɩɟɪɟɦɟɧɚɦɢ. ȼ Ɋɨɫɫɢɢ ɫɮɟ-
ɪɚ ɨɛɪɚɡɨɜɚɧɢɹ ɬɚɤɠɟ ɡɚɬɪɨɧɭɬɚ ɩɪɨɰɟɫɫɚɦɢ ɢɧɬɟɧɫɢɜɧɵɯ ɩɟɪɟɦɟɧ, ɱɬɨ ɦɵ ɭɠɟ ɨɳɭɳɚɟɦ ɜ ɩɨɜɫɟ-
ɞɧɟɜɧɨɣ ɠɢɡɧɢ. ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɝɥɨɛɚɥɶɧɨɦ ɦɢɪɟ ɚɤɬɢɜɧɚɹ ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜɭɡɨɜ ɹɜɥɹ-
ɟɬɫɹ ɡɚɥɨɝɨɦ ɢɯ ɭɫɬɨɣɱɢɜɨɝɨ, ɭɫɩɟɲɧɨ ɨɬɜɟɱɚɸɳɟɝɨ ɜɵɡɨɜɚɦ ɫɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ. ɉɨɞɝɨɬɨɜɤɚ 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɜɭɡɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɝɥɨɛɚɥɶɧɨɣ ɷɤɨɧɨɦɢɤɢ ɧɟɦɵɫ-
ɥɢɦɚ ɛɟɡ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. Ʉɚɤ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɨ, ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɚɫɩɟɤɬɨɜ ɦɟɠɞɭɧɚ-
ɪɨɞɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɨɫɫɢɣɫɤɢɯ ɜɭɡɨɜ ɹɜɥɹɟɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɥɹ ɡɚɪɭɛɟɠɧɵɯ ɫɬɪɚɧ, ɜ 
ɤɨɬɨɪɨɣ ɧɚɲɚ ɜɵɫɲɚɹ ɲɤɨɥɚ ɢɦɟɟɬ ɛɨɝɚɬɵɣ ɨɩɵɬ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɜɪɟɦɟɧɟɦ ɦɟɬɨɞɢɤɢ ɢ ɚɤɬɭɚɥɶɧɵɟ ɢ 

ɫɟɝɨɞɧɹ ɬɪɚɞɢɰɢɢ[1]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɞɚɩɬɚɰɢɹ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɨɜ ɫɬɚɥɚ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɦɟɠɞɭɧɚɪɨɞɧɨɣ 

ɩɨɥɢɬɢɤɢ ɢ ɷɤɨɧɨɦɢɤɢ, ɢɝɧɨɪɢɪɨɜɚɬɶ ɤɨɬɨɪɵɣ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɧɟɜɨɡɦɨɠɧɨ. ɐɟɥɨɫɬɧɨɣ ɤɨɧɰɟɩ-

ɰɢɢ ɫɨɰɢɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ ɚɞɚɩɬɚɰɢɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟ ɪɚɡɪɚɛɨɬɚɧɨ, ɱɚɳɟ ɜɫɟɝɨ ɩɨɞ ɧɟɣ 

ɩɨɧɢɦɚɸɬ ɥɢɱɧɨɫɬɧɭɸ ɚɞɚɩɬɚɰɢɸ, ɬ.ɟ. ɚɞɚɩɬɚɰɢɸ ɥɢɱɧɨɫɬɢ ɤ ɫɨɰɢɚɥɶɧɵɦ ɩɪɨɛɥɟɦɧɵɦ ɫɢɬɭɚɰɢɹɦ, 

ɩɪɢɜɵɤɚɧɢɟ ɢɧɞɢɜɢɞɚ ɤ ɧɨɜɵɦ ɭɫɥɨɜɢɹɦ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɫ ɡɚɬɪɚɬɨɣ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɥ, ɜɡɚɢɦɧɨɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɢɧɞɢɜɢɞɚ ɢ ɫɪɟɞɵ[2] 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɚɯ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɦɟɬɨɞ ɚɧɤɟɬɢɪɨɜɚɧɢɹ. 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɨɛ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɚɯ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ 2 ɨɫɧɨɜɧɵɟ ɱɚɫɬɢ: ɨɛɳɢɟ 
ɞɚɧɧɵɟ ɢ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɰɢɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ ɚɞɚɩɬɚɰɢɢ. 

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɩɭɧɤɬɵ: ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ, ɮɚɤɭɥɶɬɟɬ, ɫɩɟɰɢɚɥɶ-
ɧɨɫɬɶ, ɩɪɟɞɦɟɬɵ, ɝɪɚɠɞɚɧɫɬɜɨ, ɫɬɪɚɧɚ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɰɢɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ ɚɞɚɩɬɚɰɢɢ ɡɚ ɨɫɧɨɜɭ ɛɵɥɢ ɜɡɹɬɵ ɚɧ-

ɤɟɬɵ, ɫɨɫɬɚɜɥɟɧɧɵɟ Ɋɨɫɫɢɣɫɤɢɦ ɭɧɢɜɟɪɫɢɬɟɬɨɦ ɞɪɭɠɛɵ ɧɚɪɨɞɨɜ, ɬɚɤɢɟ ɤɚɤ: “ɉɪɨɛɥɟɦɵ ɨɛɭɱɟɧɢɹ ɢɧɨ-

ɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɨɜ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ”, “Ɋɚɡɥɢɱɢɹ ɜ ɚɞɚɩɬɚɰɢɢ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɨɜ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɚ”, “Ɋɚɡɥɢɱɢɹ ɨ ɩɟɪɜɵɯ ɜɩɟɱɚɬɥɟɧɢɹɯ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨ-
ɥɚ”, “Ɉɰɟɧɤɚ ɢɧɨɫɬɪɚɧɧɵɦɢ ɫɬɭɞɟɧɬɚɦɢ ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɫɬɜɚ ɂɆɈəɄ”, “ɒɤɚɥɚ ɫɨɰɢɚɥɶɧɨɣ ɞɢɫɬɚɧɰɢɢ” 

ɉɨɫɤɨɥɶɤɭ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɚɞɚɩɬɚɰɢɢ ɫɬɭɞɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɩɪɟ-
ɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɜɢɞɟ ɷɤɫɩɟɪɬɧɵɯ ɨɰɟɧɨɤ (ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɤɟɬɢɪɨɜɚɧɢɹ), ɬɨ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɚɞɚɩɬɚɰɢɢ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɨɜ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɰɢɨɧɧɚɹ ɦɨɞɟɥɶ.  
ɉɪɨɞɭɤɰɢɨɧɧɵɟ ɦɨɞɟɥɢ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɛɥɢɡɤɢ ɤ ɥɨɝɢɱɟɫɤɢɦ ɦɨɞɟɥɹɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɪɝɚɧɢ-

ɡɨɜɵɜɚɬɶ ɧɚ ɧɢɯ ɷɮɮɟɤɬɢɜɧɵɟ ɩɪɨɰɟɞɭɪɵ ɜɵɜɨɞɚ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɛɨɥɟɟ ɧɚɝɥɹɞɧɨ ɨɬɪɚɠɚɸɬ ɡɧɚɧɢɹ, 
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ɱɟɦ ɤɥɚɫɫɢɱɟɫɤɢɟ ɥɨɝɢɱɟɫɤɢɟ ɦɨɞɟɥɢ. ȼ ɧɢɯ ɨɬɫɭɬɫɬɜɭɸɬ ɠɟɫɬɤɢɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɥɨɝɢ-

ɱɟɫɤɢɯ ɢɫɱɢɫɥɟɧɢɣ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɹɬɶ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɷɥɟɦɟɧɬɨɜ ɩɪɨɞɭɤɰɢɢ [4]. 

ɉɪɨɞɭɤɰɢɨɧɧɚɹ ɦɨɞɟɥɶ, ɢɥɢ ɦɨɞɟɥɶ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɪɚɜɢɥɚɯ, ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɬɚɜɢɬɶ ɡɧɚɧɢɹ ɜ ɜɢɞɟ 
ɩɪɟɞɥɨɠɟɧɢɣ ɬɢɩɚ "ȿɫɥɢ (ɭɫɥɨɜɢɟ), ɬɨ (ɞɟɣɫɬɜɢɟ)". ɉɨɞ "ɭɫɥɨɜɢɟɦ" ɩɨɧɢɦɚɟɬɫɹ ɧɟɤɨɬɨɪɨɟ ɩɪɟɞɥɨɠɟɧɢɟ-
ɨɛɪɚɡɟɰ, ɩɨ ɤɨɬɨɪɨɦɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɢɫɤ ɜ ɛɚɡɟ ɡɧɚɧɢɣ, ɚ ɩɨɞ "ɞɟɣɫɬɜɢɟɦ" - ɞɟɣɫɬɜɢɹ, ɜɵɩɨɥɧɹɟɦɵɟ 
ɩɪɢ ɭɫɩɟɲɧɨɦ ɢɫɯɨɞɟ ɩɨɢɫɤɚ. ɑɚɳɟ ɜɫɟɝɨ ɜɵɜɨɞ ɧɚ ɬɚɤɨɣ ɛɚɡɟ ɡɧɚɧɢɣ ɛɵɜɚɟɬ ɩɪɹɦɨɣ (ɨɬ ɞɚɧɧɵɯ ɤ ɩɨɢɫ-
ɤɭ ɰɟɥɢ) ɢɥɢ ɨɛɪɚɬɧɵɣ (ɨɬ ɰɟɥɢ ɞɥɹ ɟɟ ɩɨɞɬɜɟɪɠɞɟɧɢɹ - ɤ ɞɚɧɧɵɦ). Ⱦɚɧɧɵɟ - ɷɬɨ ɢɫɯɨɞɧɵɟ ɮɚɤɬɵ, ɯɪɚ-
ɧɹɳɢɟɫɹ ɜ ɛɚɡɟ ɮɚɤɬɨɜ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɡɚɩɭɫɤɚɟɬɫɹ ɦɚɲɢɧɚ ɜɵɜɨɞɚ ɢɥɢ ɢɧɬɟɪɩɪɟɬɚɬɨɪ ɩɪɚɜɢɥ, 
ɩɟɪɟɛɢɪɚɸɳɢɣ ɩɪɚɜɢɥɚ ɢɡ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɛɚɡɵ ɡɧɚɧɢɣ [4]. ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɨɛɭ-
ɫɥɨɜɢɥɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɜɨ ɦɧɨɝɢɯ ɫɢɫɬɟɦɚɯ.  

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ  ɩɨɡɜɨɥɢɬ ɜɵɹɜɢɬɶ ɫɤɪɵɬɵɟ ɡɚɤɨɧɨɦɟɪ-
ɧɨɫɬɢ ɚɞɚɩɬɚɰɢɢ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɨɜ ɤ ɨɛɭɱɟɧɢɸ ɜ Ɋɨɫɫɢɢ.  

ɂɦɟɟɬɫɹ ɜɵɛɨɪɤɚ X ɢɡ n ɨɛɴɟɤɬɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ m ɩɟɪɟɦɟɧɧɵɦɢ (ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ, ɫɨ-
ɰɢɚɥɶɧɵɟ, ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ)  
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, 

ɝɞɟ i- ɧɨɦɟɪ ɨɛɴɟɤɬɚ (ɫɬɭɞɟɧɬɚ), j- ɧɨɦɟɪ ɩɟɪɟɦɟɧɧɨɣ (ɩɪɢɡɧɚɤɚ). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɞɚɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɯɨɠɞɟɧɢɢ ɥɨɝɢɱɟɫɤɢɯ ɩɪɚɜɢɥ ɜɢɞɚ IF (Üï¿Üçóñ 1) ó 

(Üï¿Üçóñ 2) ó ... (Üï¿Üçóñ N) THEN (Üï¿Üçóñ Ɇ), ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɨɫɨɛɟɧɧɨɫɬɢ ɚɞɚɩɬɚɰɢɢ ɪɚɡɥɢɱɧɵɯ 
ɝɪɭɩɩ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɨɜ (ɧɚɩɪɢɦɟɪ, ɞɥɹ ɸɧɨɲɟɣ ɢ ɞɟɜɭɲɟɤ; ɫɬɭɞɟɧɬɨɜ ɢɡ ɪɚɡɧɵɯ ɫɬɪɚɧ ɢ ɬ.ɞ.).   

Ɉɫɨɛɟɧɧɨɫɬɢ ɢ ɯɚɪɚɤɬɟɪ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨɫɬɨɹɬ ɜ ɬɨɦ, ɱɬɨ ɜ ɧɟɦ ɩɪɢɫɭɬɫɬɜɭ-
ɸɬ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ, ɩɨɪɹɞɤɨɜɵɟ ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɪɢɡɧɚɤɢ. Ʉɪɨɦɟ ɬɨɝɨ ɞɚɧɧɵɟ ɹɜɥɹɸɬɫɹ ɫɥɚɛɨɫɬɭɤ-
ɬɭɢɪɨɜɚɧɧɵɦɢ, ɱɬɨ ɨɛɭɫɥɨɜɢɥɨ ɜɵɛɨɪ ɜ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ ɦɟɬɨɞɨɜ Data Mining. 

Data Mining ɩɟɪɟɜɨɞɢɬɫɹ ɤɚɤ «ɞɨɛɵɱɚ» ɢɥɢ «ɪɚɫɤɨɩɤɚ ɞɚɧɧɵɯ».  

ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɧɚɲɟɣ ɡɚɞɚɱɟɣ ɫɬɨɢɬ ɩɨɢɫɤ ɜ ɞɚɧɧɵɯ «ɟɫɥɢ…ɬɨ…» ɩɪɚɜɢɥ, ɬɨ ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ 
ɢɡ ɜɫɟɝɨ ɦɧɨɠɟɫɬɜɚ ɦɟɬɨɞɨɜ Data Mining ɜɵɛɪɚɬɶ ɦɟɬɨɞ ɨɛɧɚɪɭɠɟɧɢɹ ɬɚɤɢɯ ɥɨɝɢɱɟɫɤɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ. 

ぜñöÜÑ▲ ÜßÖíëÜ¢ñÖó　 ¿ÜÇóôñï¡óê £í¡ÜÖÜ½ñëÖÜïöñú ç ÑíÖÖ▲ê. Ʌɨɝɢɱɟɫɤɢɟ ɩɪɚɜɢɥɚ ɞɚɸɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɢ ɩɨɦɨɝɚɸɬ ɫɜɹɡɵɜɚɬɶ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ ɠɢɡɧɢ ɜ ɟɞɢɧɨɟ ɰɟɥɨɟ. Ɉɧɢ ɨɛɴ-

ɹɫɧɹɸɬ ɫɜɹɡɢ, ɤɨɬɨɪɵɟ ɧɟɪɟɞɤɨ ɛɵɜɚɸɬ ɞɨɜɨɥɶɧɨ ɡɚɩɭɬɚɧɵ. ɇɟɬ ɧɢ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɠɢɡɧɢ ɢ ɨɛɥɚɫɬɢ 

ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɝɞɟ ɧɟ ɩɪɢɦɟɧɹɥɢɫɶ ɛɵ ɥɨɝɢɱɟɫɤɢɟ ɩɪɚɜɢɥɚ.  
ɉɨɜɟɞɟɧɢɟ ɥɸɞɟɣ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ ɱɚɫɬɨ ɩɪɟɞɫɤɚɡɚɬɶ ɬɪɭɞɧɨ ɢɥɢ ɧɟɜɨɡɦɨɠɧɨ. ɇɨ ɜ 

ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɫɨɰɢɚɥɶɧɨɟ ɩɨɜɟɞɟɧɢɟ ɜɫɟ ɠɟ ɩɨɞɞɚɟɬɫɹ ɩɪɨɝɧɨɡɭ. Ɉɛɴɹɫɧɟɧɢɹ, ɥɟɠɚɳɢɟ ɜ ɨɫɧɨɜɟ 
ɩɪɨɝɧɨɡɚ, ɜɫɟɝɞɚ ɢɦɟɸɬ ɜɢɞ ɥɨɝɢɱɟɫɤɢɯ ɩɪɚɜɢɥ. Ɉɧɢ ɫɜɹɡɵɜɚɸɬ ɩɨɫɬɭɩɤɢ ɫ ɦɨɬɢɜɚɦɢ, ɨɪɢɟɧɬɚɰɢɹɦɢ, ɞɟ-
ɦɨɝɪɚɮɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɨɰɢɚɥɶɧɵɯ ɝɪɭɩɩ ɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦɢ ɠɢɡɧɢ. 

ɉɪɟɠɞɟ ɱɟɦ ɩɟɪɟɣɬɢ ɤ ɨɩɢɫɚɧɢɸ ɫɩɨɫɨɛɨɜ ɩɨɢɫɤɚ ɥɨɝɢɱɟɫɤɢɯ ɩɪɚɜɢɥ, ɪɚɫɫɦɨɬɪɢɦ ɢɯ ɨɛɳɢɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ȼɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɥɨɝɢɱɟɫɤɢɟ ɩɪɚɜɢɥɚ ɫɥɟɞɭɸɳɟɝɨ ɜɢɞɚ: 
IF (ɭɫɥɨɜɢɟ 1) ɢ (ɭɫɥɨɜɢɟ 2) ɢ … (ɭɫɥɨɜɢɟ N) THEN (ɭɫɥɨɜɢɟ Ɇ) 

                                      Ⱥ       ȼ 

ɉɪɢɦɟɪɵ ɭɫɥɨɜɢɣ: ɏ=ɋ1, ɏ<ɋ2; ɏ>ɋ3; ɋȺ<ɏ<ɋ5 ɢ ɞɪ., ɝɞɟ X — ɤɚɤɨɣ-ɥɢɛɨ ɩɚɪɚɦɟɬɪ (ɩɨɥɟ ɛɚɡɵ ɞɚɧ-

ɧɵɯ), ɋi— ɤɨɧɫɬɚɧɬɵ. 

Ʌɸɛɨɟ ɩɪɚɜɢɥɨ ɜ ɜɢɞɟ ɭɫɥɨɜɧɨɝɨ ɫɭɠɞɟɧɢɹ ȿɋɅɂ (Ⱥ) ɌɈ (ȼ) ɢɦɟɟɬ ɞɜɟ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

— ɬɨɱɧɨɫɬɶ ɢ ɩɨɥɧɨɬɭ [10]. 

Ɍɨɱɧɨɫɬɶ ɩɪɚɜɢɥɚ — ɷɬɨ ɞɨɥɹ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɩɪɚɜɢɥɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɫɪɟɞɢ ɜɫɟɯ ɫɥɭɱɚɟɜ ɟɝɨ ɩɪɢɦɟ-
ɧɟɧɢɹ (ɞɨɥɹ ɫɥɭɱɚɟɜ ȼ ɫɪɟɞɢ ɫɥɭɱɚɟɜ Ⱥ). 

ɉɨɥɧɨɬɚ ɩɪɚɜɢɥɚ — ɷɬɨ ɞɨɥɹ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɩɪɚɜɢɥɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɫɪɟɞɢ ɜɫɟɯ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɢɦɟ-
ɟɬ ɦɟɫɬɨ ɨɛɴɹɫɧɹɟɦɵɣ ɢɫɯɨɞ ȼ (ɞɨɥɹ ɫɥɭɱɚɟɜ Ⱥ ɫɪɟɞɢ ɫɥɭɱɚɟɜ ȼ). 

ȼ ɦɟɬɨɞɚɯ ɩɨɢɫɤɚ ɥɨɝɢɱɟɫɤɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɡɧɚɱɟɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɩɪɢɡɧɚɤɚ ix ɪɚɫɫɦɚɬɪɢ-

ɜɚɸɬɫɹ ɤɚɤ ɷɥɟɦɟɧɬɚɪɧɵɟ ɫɨɛɵɬɢɹ T. ɇɚɩɪɢɦɟɪ, ɞɥɹ ɩɪɢɡɧɚɤɨɜ, ɢɡɦɟɪɟɧɧɵɯ ɜ ɧɨɦɢɧɚɥɶɧɵɯ ɲɤɚɥɚɯ, 
ɷɥɟɦɟɧɬɚɪɧɵɦɢ ɫɨɛɵɬɢɹɦɢ ɧɚɡɵɜɚɸɬ ɫɨɛɵɬɢɹ  ix a  ɢɥɢ ix a ,ɝɞɟ a - ɨɞɧɨ ɢɡ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟ-



 

 

 

 

 

 

ɋɟɤɰɢɹ 3: Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɢ ɢɧɮɨɪɦɚɬɢɡɚɰɢɹ, ɷɤɨɧɨɦɢɤɚ ɢ ɦɟɧɟɞɠɦɟɧɬ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 

 68

ɧɢɣ ix . ȿɫɥɢ ɠɟ ɲɤɚɥɚ ɩɨɪɹɞɤɨɜɚɹ ɢɥɢ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ, ɬɨ ɷɥɟɦɟɧɬɚɪɧɵɦɢ ɫɨɛɵɬɢɹɦɢ ɦɨɝɭɬ ɫɥɭ-

ɠɢɬɶ ɫɨɛɵɬɢɹ ɜɢɞɚ ia x b  , ix a , ix a . 

ぢÜóï¡ ¿ÜÇóôñï¡óê äëíçó¿ ç ÑíÖÖ▲ê ï äÜ½Üàá0 äí¡ñöí WizWhy. ɋɢɫɬɟɦɚ WizWhy  ɩɪɟɞɩɪɢ-

ɹɬɢɹ WizSoft ɹɜɥɹɟɬɫɹ  ɫɨɜɪɟɦɟɧɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɩɨɞɯɨɞɚ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɨɝɪɚɧɢɱɟɧɧɵɣ ɩɟɪɟɛɨɪ [3]. 

ɏɨɬɹ ɚɜɬɨɪɵ ɫɢɫɬɟɦɵ ɧɟ ɪɚɫɤɪɵɜɚɸɬ ɫɩɟɰɢɮɢɤɭ ɚɥɝɨɪɢɬɦɚ, ɩɨɥɨɠɟɧɧɨɝɨ ɜ ɨɫɧɨɜɭ ɪɚɛɨɬɵ WizWhy, ɜɵ-

ɜɨɞ ɨ ɧɚɥɢɱɢɢ ɡɞɟɫɶ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɩɟɪɟɛɨɪɚ ɛɵɥ ɫɞɟɥɚɧ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɳɚɬɟɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ (ɢɡɭɱɚɥɢɫɶ ɪɟɡɭɥɶɬɚɬɵ, ɡɚɜɢɫɢɦɨɫɬɢ ɜɪɟɦɟɧɢ ɢɯ ɩɨɥɭɱɟɧɢɹ ɨɬ ɱɢɫɥɚ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬ-
ɪɨɜ ɢ ɬ. ɩ.). ɉɪɚɜɞɚ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɜ WizWhy ɨɝɪɚɧɢɱɟɧɧɵɣ ɩɟɪɟɛɨɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɦ 

ɜɚɪɢɚɧɬɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ «Apriori», ɢɫɤɥɸɱɚɸɳɟɝɨ ɢɡ ɚɧɚɥɢɡɚ ɥɨɝɢɱɟɫɤɢɟ 
ɫɨɛɵɬɢɹ ɫ ɧɢɡɤɨɣ ɱɚɫɬɨɬɨɣ. 

Ⱥɥɝɨɪɢɬɦɵ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɩɟɪɟɛɨɪɚ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɜ ɫɟɪɟɞɢɧɟ 60-ɯ ɝɨɞɨɜ Ɇ. Ɇ. Ȼɨɧɝɚɪɞɨɦ [5] 

ɞɥɹ ɩɨɢɫɤɚ ɥɨɝɢɱɟɫɤɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɜ ɞɚɧɧɵɯ. ɋ ɬɟɯ ɩɨɪ ɨɧɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ ɫɜɨɸ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɦɧɨɠɟɫɬɜɚ ɡɚɞɚɱ ɢɡ ɫɚɦɵɯ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɟɣ. ɗɬɢ ɚɥɝɨɪɢɬɦɵ ɜɵɱɢɫɥɹɸɬ ɱɚɫɬɨ-
ɬɵ ɤɨɦɛɢɧɚɰɢɣ ɩɪɨɫɬɵɯ ɥɨɝɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ ɜ ɩɨɞɝɪɭɩɩɚɯ ɞɚɧɧɵɯ. Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɭɠɢɬ ɞɥɢɧɚ ɤɨɦɛɢ-

ɧɚɰɢɢ ɩɪɨɫɬɵɯ ɥɨɝɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ (ɭ Ɇ. Ȼɨɧɝɚɪɞɚ ɨɧɚ ɛɵɥɚ ɪɚɜɧɚ 3). ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɜɵɱɢɫɥɟɧ-

ɧɵɯ ɱɚɫɬɨɬ ɞɟɥɚɟɬɫɹ ɡɚɤɥɸɱɟɧɢɟ ɨ ɩɨɥɟɡɧɨɫɬɢ ɬɨɣ ɢɥɢ ɢɧɨɣ ɤɨɦɛɢɧɚɰɢɢ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɚɫɫɨɰɢɚɰɢɢ ɜ 
ɞɚɧɧɵɯ, ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢ. ɬ. ɩ.  

だßàóñ ïçÜúïöçí ïóïöñ½▲ WizWhy. Ⱥɜɬɨɪɵ WizWhy ɚɤɰɟɧɬɢɪɭɸɬ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɟɞɭɸɳɢɯ ɨɛɳɢɯ 
ɫɜɨɣɫɬɜɚɯ ɫɢɫɬɟɦɵ: ɜɵɹɜɥɟɧɢɟ ɜɫɟɯ if-then-ɩɪɚɜɢɥ; ɜɵɱɢɫɥɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɨɲɢɛɤɢ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɚɜɢɥɚ; 
ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɢɥɭɱɲɟɣ ɫɟɝɦɟɧɬɚɰɢɢ ɱɢɫɥɨɜɵɯ ɩɟɪɟɦɟɧɧɵɯ; ɜɵɱɢɫɥɟɧɢɟ ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ ɫɢɥɵ ɤɚɠɞɨ-
ɝɨ ɩɪɢɡɧɚɤɚ; ɨɛɨɛɳɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɩɪɚɜɢɥ ɢ ɡɚɜɢɫɢɦɨɫɬɟɣ; ɜɵɹɜɥɟɧɢɟ ɧɟɨɛɵɱɧɵɯ ɮɟɧɨɦɟɧɨɜ ɜ ɞɚɧ-

ɧɵɯ; ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɧɚɪɭɠɟɧɧɵɯ ɩɪɚɜɢɥ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ; ɜɵɪɚɠɟɧɢɟ ɩɪɨɝɧɨɡɚ ɜ ɜɢɞɟ ɫɩɢɫɤɚ 
ɪɟɥɟɜɚɧɬɧɵɯ ɩɪɚɜɢɥ; ɜɵɱɢɫɥɟɧɢɟ ɨɲɢɛɤɢ ɩɪɨɝɧɨɡɚ; ɩɪɨɝɧɨɡ ɫ ɭɱɟɬɨɦ ɫɬɨɢɦɨɫɬɢ ɨɲɢɛɨɤ. 

ȼ ɤɚɱɟɫɬɜɟ ɞɨɫɬɨɢɧɫɬɜ WizWhy ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɬɦɟɱɚɸɬ ɬɚɤɢɟ: ɧɚ ɩɪɨɝɧɨɡɵ ɫɢɫɬɟɦɵ ɧɟ ɜɥɢɹɸɬ 
ɫɭɛɴɟɤɬɢɜɧɵɟ ɩɪɢɱɢɧɵ; ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɫɢɫɬɟɦɵ ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɯ ɡɧɚɧɢɣ ɜ ɩɪɢɤɥɚɞɧɨɣ ɫɬɚɬɢ-

ɫɬɢɤɟ; ɛɨɥɟɟ ɬɨɱɧɵɟ ɢ ɛɵɫɬɪɵɟ ɜɵɱɢɫɥɟɧɢɹ, ɱɟɦ ɭ ɞɪɭɝɢɯ ɦɟɬɨɞɨɜ Data Mining. 

とëíö¡óú íÖí¿ó£ ëñ£Ü¿áöíöÜç, äÜ¿ÜôñÖÖ▲ê ï óïäÜ¿á£ÜçíÖóñ½ ïóïöñ½▲ WizWhy.  Ɉɬɱɟɬ ɫ ɜɵ-

ɹɜɥɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɞɜɭɦɹ ɩɨɞɪɚɡɞɟɥɚɦɢ: ɨɛɳɢɟ ɩɚɪɚɦɟɬɪɵ ɩɪɚɜɢɥ;  ɫɩɢɫɨɤ ɩɪɚɜɢɥ. 
ȼ ɨɬɱɟɬɟ ɩɪɢɜɨɞɢɬɫɹ ɞɜɟ ɝɪɭɩɩɵ ɩɪɚɜɢɥ: ɧɟɨɠɢɞɚɧɧɵɟ (Unexpected Rule);  ɨɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ 

(Basic Rules), ɤɨɬɨɪɵɟ ɨɛɴɟɞɢɧɹɟɬ ɧɟɨɠɢɞɚɧɧɨɟ ɩɪɚɜɢɥɨ. 
ɉɨɥɭɱɟɧɨ 71 ɥɨɝɢɱɟɫɤɨɟ ɩɪɚɜɢɥɨ. 
Ɋɚɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɩɪɚɜɢɥɨ ʋ 9: 

9) If  course is 1.000000 

 and country is Vietnam 

 and study at  university is yes 

 Then  adaptation is not yes 

 Rule's probability: 0,778 

 The rule exists in 14 records. 

 Significance Level:   Error probability <     0,0001 

 Positive Examples (records' serial numbers): 2, 3, 4, 8, 9, 13, 14, 16, 40, 48 

 Negative Examples (records' serial numbers): 6, 17, 52, 64 

ɂɡ ɞɚɧɧɨɝɨ ɩɪɚɜɢɥɚ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɚɞɚɩɬɚɰɢɢ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɨɜ: 
ɉɟɪɜɨɤɭɪɫɧɢɤɢ ɢɡ ȼɶɟɬɧɚɦɚ ɢɫɩɵɬɵɜɚɸɬ ɫɥɨɠɧɨɫɬɶ ɜ ɨɛɭɱɟɧɢɢ ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 
ɨɧɢ  ɩɥɨɯɨ  ɚɞɚɩɬɢɪɭɸɬɫɹ. 

ɋɪɟɞɢ ɩɪɚɜɢɥ ɦɨɝɭɬ ɛɵɬɶ ɜɚɪɢɚɧɬɵ ɩɪɨɝɧɨɡɚ ɞɥɹ ɞɜɭɯ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɤɥɚɫɫɨɜ, «ɩɨɛɟɠɞɚɟɬ» 

ɩɪɚɜɢɥɨ, ɢɦɟɸɳɟɟ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɚ.  
 

Level of Unlikelihood : 1,000 

 1) If  sex is female 

 and course is 1.000000 

 Then adaptation is yes 

 Rule's probability: 0,909 

 The rule exists in 10 records. 

 Significance Level:   Error probability <        0,1 
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 Expected rule probability : 0,496 

 Actual minus Expected probability:  0,413 

Ⱦɚɧɧɨɟ ɩɪɚɜɢɥɨ ʋ1 ɦɨɠɧɨ ɪɚɫɲɢɮɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɞɥɹ ɞɟɜɭɲɟɤ, ɨɛɭɱɚɸɳɢɯɫɹ ɧɚ 
ɩɟɪɜɨɦ ɤɭɪɫɟ ɯɚɪɚɤɬɟɪɧɚ ɯɨɪɨɲɚɹ ɚɞɚɩɬɚɰɢɹ, 

ȼ ɩɨɥɭɱɟɧɧɵɯ ɩɪɟɞɫɤɚɡɚɧɢɹɯ ɩɨɥɭɱɢɥɨɫɶ: 
 Ⱥɞɚɩɬɚɰɢɹ – 67 ɫɥɭɱɚɟɜ ɢɡ 100, 67% ɩɨɩɚɞɚɧɢɹ. 
 Ⱦɟɡɚɞɚɩɬɚɰɢɹ – 33 ɫɥɭɱɚɹ ɢɡ 100, 33% ɧɟ ɩɨɩɚɞɚɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɩɪɢɡɧɚɤɚ ɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬ-
ɜɨ ɪɚɛɨɬɵ ɩɨɥɭɱɟɧɧɵɯ ɪɟɲɚɸɳɢɯ ɩɪɚɜɢɥ. 

ɇɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɚɞɚɩɬɚɰɢɸ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɨɜ ɨɤɚɡɵɜɚɸɬ ɬɚɤɢɟ ɩɪɢɡɧɚɤɢ ɤɚɤ 
ɤɭɪɫ, ɩɨɥ, ɫɥɨɠɧɨɫɬɶ ɨɛɭɱɟɧɢɹ, ɢ ɬɨ ɤɚɤ ɨɪɝɚɧɢɡɨɜɚɧ ɢɯ ɞɨɫɭɝ. 

Ɉɩɢɪɚɹɫɶ ɧɚ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ: 

ɉɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɵ  WizWhy ɩɨɡɜɨɥɢɥɨ ɜɵɞɟɥɢɬɶ ɤɚɤ ɧɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɵɟ ɩɪɢɡɧɚɤɢ, 

ɬɚɤ ɢ ɢɧɮɨɪɦɚɬɢɜɧɵɟ ɞɢɚɩɚɡɨɧɵ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɢɡɧɚɤɚ.  
Ʌɢɬɟɪɚɬɭɪɚ. 

1. Ɉɛɭɱɟɧɢɟ ɢ ɜɨɫɩɢɬɚɧɢɟ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɨɜ ɜ ɜɭɡɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ: ɢɫɬɨɪɢɹ ɢ ɫɨɜɪɟ-
ɦɟɧɧɨɫɬɶ. Ɇɚɬɟɪɢɚɥɵ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ. ɋɉɛ.: ɂɡɞ-ɜɨ ɉɨɥɬɨ-
ɪɚɤ, 2010. ɋ. (ɜɫɬɚɜɢɬɶ ɱɢɫɥɨ ɫɬɪɚɧɢɰ) 

2. Ⱥɞɚɩɬɚɰɢɹ ɩɟɪɜɨɤɭɪɫɧɢɤɨɜ: ɩɪɨɛɥɟɦɵ ɢ ɬɟɧɞɟɧɰɢɢ / Ʌ.ɇ. Ȼɨɪɨɧɢɧɚ, ɘ.Ɋ. ȼɢɲɧɟɜɫɤɢɣ, ə.ȼ. 

Ⱦɢɞɤɨɜɫɤɚɹ ɢ ɞɪ. // ɍɧɢɜɟɪɫɢɬɟɬɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɩɪɚɤɬɢɤɚ ɢ ɚɧɚɥɢɡ. – 2001. – ʋ 4(19).  

3. Ⱦɸɤ ȼ., ɋɚɦɨɣɥɟɧɤɨ Ⱥ. Data Mining:ɭɱɟɛɧɵɣ ɤɭɪɫ – ɋɉɛ: ɉɢɬɟɪ, 2001. – 368 ɫ 
4. Ƚɚɜɪɢɥɨɜɚ Ɍ.Ⱥ., ɏɨɪɨɲɟɜɫɤɢɣ ȼ.Ɏ. Ȼɚɡɵ ɡɧɚɧɢɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦ – ɋɉɛ.: ɉɢɬɟɪ, 2001.– 384ɫ.  
5. Ȼɨɧɝɚɪɞ Ɇ.Ɇ. ɉɪɨɛɥɟɦɚ ɭɡɧɚɜɚɧɢɹ. – Ɇ.: ɇɚɭɤɚ, 1967. – 320 ɫ 
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ɋ.ȼ. Ɋɚɡɭɦɧɢɤɨɜ, ɚɫɫɢɫɬɟɧɬ, Ⱥ.Ⱥ. Ɂɚɯɚɪɨɜɚ, ɤ.ɬ.ɧ., ɞɨɰ., Ɇ.ɋ. Ʉɪɟɦɧɺɜɚ, ɫɬɭɞ. 
ɘɪɝɢɧɫɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ (ɮɢɥɢɚɥ) ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ 

 Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
652055, Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥ., ɝ. ɘɪɝɚ, ɭɥ. Ʌɟɧɢɧɝɪɚɞɫɤɚɹ, 26 
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ゑçñÑñÖóñ 
Ɂɚ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɜ ɨɬɪɚɫɥɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ (ɂɌ) ɩɨɥɭɱɢɥɚ ɪɚɡɜɢɬɢɟ 

ɧɨɜɚɹ ɩɚɪɚɞɢɝɦɚ – ɨɛɥɚɱɧɵɟ ɜɵɱɢɫɥɟɧɢɹ. ɏɨɬɹ ɨɛɥɚɱɧɵɟ ɜɵɱɢɫɥɟɧɢɹ – ɷɬɨ ɜɫɟɝɨ ɥɢɲɶ ɨɫɨɛɵɣ ɫɩɨ-
ɫɨɛ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɚ ɧɟ ɧɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɨɧɢ ɜɵɡɜɚɥɢ ɪɟɜɨɥɸɰɢɸ ɜ 
ɦɟɬɨɞɚɯ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɢ ɭɫɥɭɝ [3].  

ȼɫɟ ɛɨɥɶɲɟ ɩɪɟɞɩɪɢɹɬɢɣ ɠɟɥɚɟɬ ɩɟɪɟɧɟɫɬɢ ɫɜɨɸ ɪɚɛɨɬɭ ɜ ɨɛɥɚɤɨ [4]. ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ 
ɚɫɩɟɤɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɢɥɶɧɨ ɜɥɢɹɬɶ ɧɚ ɨɛɳɢɣ ɭɫɩɟɯ ɩɟɪɟɯɨɞɚ ɤ ɨɛɥɚɱɧɵɦ ɜɵɱɢɫɥɟɧɢɹɦ ɧɚ ɩɪɟɞ-

ɩɪɢɹɬɢɢ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɟɞɢɧɨɝɨ ɞɥɹ ɜɫɟɯ ɨɬɜɟɬɚ ɧɚ ɜɨɩɪɨɫ, ɦɨɠɧɨ ɥɢ ɩɟɪɟɧɨɫɢɬɶ 
ɤɨɧɤɪɟɬɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɜ ɨɛɥɚɤɨ. Ʉɚɠɞɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɞɨɥɠɧɨ ɨɰɟɧɢɬɶ ɫɜɨɣ ɧɚɛɨɪ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɩɪɢɥɨɠɟɧɢɣ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɫɜɨɢɯ ɫɨɛɫɬɜɟɧɧɵɯ ɛɢɡɧɟɫ-ɬɪɟɛɨɜɚɧɢɹɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɬɪɚɬɟɝɢɢ ɢ 

ɝɨɬɨɜɧɨɫɬɢ ɪɢɫɤɨɜɚɬɶ. 
Ɉɞɢɧ ɢɡ ɜɚɠɧɵɯ ɜɨɩɪɨɫɨɜ ɩɪɢ ɩɟɪɟɯɨɞɟ ɜ ɨɛɥɚɤɨ –  ɷɬɨ ɜɨɩɪɨɫ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɬɚɤɢɯ ɫɟɪɜɢɫɨɜ. ɗɬɚ ɛɟɡɨɩɚɫɧɨɫɬɶ  ɫɜɹɡɚɧɚ ɫ ɰɟɥɨɫɬɧɨɫɬɶɸ ɞɚɧɧɵɯ, ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɶɸ ɢ ɞɨɫɬɭɩ-

ɧɨɫɬɶɸ [4, 5]. ɍɝɪɨɡɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɤɥɸɱɚɸɬ ɡɥɨɧɚɦɟɪɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɧɟɩɪɟɞɧɚɦɟɪɟɧ-

ɧɵɟ ɩɨɬɟɪɢ ɰɟɥɨɫɬɧɨɫɬɢ ɢ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɢ ɢɡ-ɡɚ ɧɟɭɦɟɥɨɝɨ ɨɛɪɚɳɟɧɢɹ. 
ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɫɟ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦ ɜɨɩɪɨɫɨɦ ɫɬɚɧɨɜɢɬɫɹ ɨɰɟɧɤɚ ɪɢɫɤɨɜ. ɂ ɷɬɨɦɭ ɚɫɩɟɤɬɭ ɩɨ-

ɫɜɹɳɟɧɨ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ ɨɬɧɨɫɹɬɫɹ ɤ ɪɢɫɤɚɦ ɜɧɟɞɪɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɧɟ ɜɵɞɟɥɹɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɟɪɟɯɨɞɚ ɜɵɱɢɫɥɟɧɢɣ ɜ ɨɛɥɚɤɨ. ɇɚɩɪɢɦɟɪ, ɜ  
ɪɢɫɤ-ɦɨɞɟɥɢ Octave, Cramm ɢ RiskWatch [6] ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɫɩɟɰɢɮɢɤɚ ɦɨɞɟɥɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, 
ɩɪɢɫɭɳɚɹ ɨɛɥɚɱɧɵɦ ɫɪɟɞɚɦ, ɚ ɢɦɟɧɧɨ ɜɨɡɦɨɠɧɨɫɬɶ ɭɞɚɥɺɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɦ ɫɟɪɜɢ-

ɫɚɦ. Ʉ ɬɨɦɭ ɠɟ ɞɚɧɧɵɟ ɦɟɬɨɞɵ ɢɦɟɸɬ ɬɨɥɶɤɨ ɤɚɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɪɢɫɤɚ. ȼ [7] ɚɜɬɨɪɚɦɢ ɩɪɟɞɥɚɝɚɟɬ-
ɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɦɨɞɟɥɶ ɢɡɦɟɪɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɛɥɚɱɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɨ-


