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ɍȾК 004.942 

Ɋɚɡɪɚɛɨɬɤɚ ɫɤɨɪɢɧɝɨɜɨɣ ɦɨɞɟɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ 
ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɪɟɝɪɟɫɫɢɢ ɢ ROC – ɚɧɚɥɢɡɚ  

ɂ.ɘ. Ⱥɧɨɯɢɧɚ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ingatula@mailru 

 

Ⱥɧɨɯɢɧɚ ɂ.Ю. Ɋɚɡɪɚɛɨɬɤɚ ɫɤɨɪɢɧɝɨɜɨɣ ɦɨɞɟɥɢ ɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ 
ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɪɟɝɪɟɫɫɢɢ ɢ ROC – ɚɧɚɥɢɡɚ.  Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɫɨɡɞɚɧɢɹ ɫɤɨɪɢɧɝɨɜɨɣ 
ɦɨɞɟлɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɦɟɞɢцɢɧɫɤɢɯ ɢɫɫлɟɞɨɜɚɧɢɣ. ɉɪɢ ɦɨɞɟлɢɪɨɜɚɧɢɢ ɢɫɩɨлɶɡɨɜɚɧɵ 
ɦɟɬɨɞɵ ɢɧɬɟллɟɤɬɭɚлɶɧɨɝɨ ɚɧɚлɢɡɚ ɞɚɧɧɵɯ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɫɹ ɚɩɩɚɪɚɬ 
лɨɝɢɫɬɢɱɟɫɤɨɝɨ ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚлɢɡɚ, лɨɝɢɤɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɪɚɫɩɨɡɧɚɜɚɧɢɸ 
ɨɛɪɚɡɨɜ, ɜ ɬɨɦ ɱɢɫлɟ ROC – ɚɧɚлɢɡ. Ɉɩɢɫɚɧɵ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɫɤɨɪɢɧɝɨɜɨɣ  ɦɨɞɟлɢ. 
ɉɪɨɜɟɞɟɧɚ ɨцɟɧɤɚ ɬɨɱɧɨɫɬɢ ɦɨɞɟлɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, 
ɩɨлɭɱɟɧɧɵɯ ɩɪɢ ɤлɢɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɹɯ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɫɤɨɪɢɧɝɨɜɵɟ ɦɨɞɟлɢ, ɦɟɬɨɞɨлɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ, 
ɪɢɫɤɢ, лɨɝɢɫɬɢɱɟɫɤɚɹ ɪɟɝɪɟɫɫɢɹ, ROC – ɚɧɚлɢɡ, ɩɚɤɟɬ StatТstТМa. 

 

ɋɤɨɪɢɧɝ ɢ ɟɝɨ ɢɫɬɨɪɢɹ  

ɋɤɨɪɢɧɝ (ɨɬ ɚɧɝɥ. sМШrТЧР – ɩɨɞɫɱɟɬ 
ɨɱɤɨɜ ɜ ɢɝɪɟ) - ɦɨɞɟɥɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɩɨ  ɪɚɡɥɢɱɧɵɦ 
ɝɪɭɩɩɚɦ, ɟɫɥɢ ɧɟɢɡɜɟɫɬɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 
ɤɨɬɨɪɚя ɪɚɡɞɟɥяɟɬ ɷɬɢ ɝɪɭɩɩɵ, ɧɨ ɢɦɟɟɬɫя ɧɚɛɨɪ 
ɩɚɪɚɦɟɬɪɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɜɥɢяɧɢɟ ɧɚ 
ɢɫɫɥɟɞɭɟɦɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ.  

Кɥɚɫɫɢɮɢɤɚɰɢя ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ 
ɨɫɭɳɟɫɬɜɥяɟɬɫя ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɤɨɪɢɧɝɨɜɨɣ 
ɤɚɪɬɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫя 
ɫɤɨɪɢɧɝɨɜɵɣ ɛɚɥɥ ɤɨɧɤɪɟɬɧɨɝɨ ɱɟɥɨɜɟɤɚ. 

ɋɤɨɪɢɧɝɨɜɵɟ ɦɨɞɟɥɢ ɢ ɤɚɪɬɵ ɩɨɥɭɱɢɥɢ 
ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬяɯ 
ɠɢɡɧɟɞɟяɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ.  

ɇɚɩɪɢɦɟɪ, ɜ ɛɚɧɤɨɜɫɤɨɣ ɫɮɟɪɟ ɷɬɨ 
ɤɪɟɞɢɬɧɵɣ ɫɤɨɪɢɧɝ. Пɨ  ɫɨɰɢɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɤɥɢɟɧɬɚ (ɩɨɥ, ɜɨɡɪɚɫɬ, ɦɟɫɬɨ 
ɩɪɨɠɢɜɚɧɢя, ɞɨɥɠɧɨɫɬɶ ɢ ɬ.ɞ.) ɦɨɠɧɨ, ɧɚ ɨɫɧɨɜɟ 
ɟɝɨ ɚɧɤɟɬɵ, ɨɬɧɟɫɬɢ ɤɥɢɟɧɬɚ ɤ ɝɪɭɩɩɟ ɫɢɥɶɧɨ ɢɥɢ 
ɫɥɚɛɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɛɢɡɧɟɫɭ. ɂɫɯɨɞя ɢɡ 
ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɭɪɨɜɧя ɞɨɜɟɪɢя, ɩɪɢɧɢɦɚɟɬɫя 
ɪɟɲɟɧɢɟ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɤɪɟɞɢɬɚ. Ɉɫɧɨɜɧɨɣ 
ɰɟɥɶɸ ɫɤɨɪɢɧɝɚ яɜɥяɟɬɫя ɤɥɚɫɫɢɮɢɤɚɰɢя 
ɤɥɢɟɧɬɨɜ ɛɚɧɤɚ ɧɚ «ɯɨɪɨɲɢɯ» ɢ «ɩɥɨɯɢɯ», 
ɢɫɯɨɞя ɢɡ ɱɟɝɨ ɤɪɟɞɢɬɨɪ ɦɨɠɟɬ ɜɵɛɢɪɚɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɟɣɫɬɜɢя ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɤɥɢɟɧɬɭ. Пɨɞ «ɩɥɨɯɢɦ»  ɤɥɢɟɧɬɚ, ɩɨɧɢɦɚɸɬ  
ɤɥɢɟɧɬɚ ɫ ɧɢɡɤɨɣ ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ ɜɟɪɨяɬɧɨɫɬɶɸ 
ɜɨɡɜɪɚɳɟɧɢя ɤɪɟɞɢɬɚ. 

Кɚɤ ɪɚɡ ɫ ɤɪɟɞɢɬɧɨɝɨ ɫɤɨɪɢɧɝɚ, ɜɢɞɢɦɨ, 
ɢ ɧɚɱɚɥɚɫɶ ɢɫɬɨɪɢя ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢя. В 1941 
Ⱦɚɜɢɞ Ⱦɸɪɚɧ ɨɩɭɛɥɢɤɨɜɚɥ ɩɟɪɜɭɸ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɭɸ ɪɚɛɨɬɭ ɩɨ ɤɪɟɞɢɬɧɨɦɭ 
ɫɤɨɪɢɧɝɭ, ɜ ɤɨɬɨɪɨɣ ɨɰɟɧɢɜɚɥ ɪɨɥɶ ɪɚɡɥɢɱɧɵɯ 

ɮɚɤɬɨɪɨɜ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɟɣɬɢɧɝɚ ɤɥɢɟɧɬɚ. 
Вɡɪɵɜ ɫɩɪɨɫɚ ɧɚ ɤɪɟɞɢɬɵ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢя 
Вɬɨɪɨɣ ɦɢɪɨɜɨɣ ɜɨɣɧɵ ɨɛɭɫɥɨɜɢɥ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 
ɩɪɢɧяɬɢя ɪɟɲɟɧɢɣ ɨ ɜɵɞɚɱɟ ɤɪɟɞɢɬɨɜ. В 60-ɯ 
ɝɨɞɚɯ ɧɚɱɚɥɨɫɶ ɜɧɟɞɪɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɥɚɫɬɶ ɫɤɨɪɢɧɝɚ.   

ɋɬɪɚɯɨɜɵɦ ɤɨɦɩɚɧɢяɦ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɟ, ɫɬɨɢɬ ɥɢ ɫɬɪɚɯɨɜɚɬɶ 
ɤɨɧɤɪɟɬɧɨɝɨ ɱɟɥɨɜɟɤɚ ɢ ɤɚɤɭɸ ɫɭɦɦɭ ɨɧ ɞɨɥɠɟɧ 
ɩɥɚɬɢɬɶ ɡɚ ɫɬɪɚɯɨɜɤɭ. Пɪɢ ɷɬɨɦ ɨɧɢ  
ɨɫɧɨɜɵɜɚɸɬɫя ɧɚ ɜɟɪɨяɬɧɨɫɬɢ ɧɚɫɬɭɩɥɟɧɢя 
ɫɬɪɚɯɨɜɵɯ ɫɥɭɱɚɟɜ, ɧɚɩɪɢɦɟɪ, ɚɜɚɪɢɣ, ɟɫɥɢ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫя ɜɨɩɪɨɫ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 
ɫɬɪɚɯɨɜɚɧɢя. Ɏɚɤɬɨɪɚɦɢ ɩɪɢɧяɬɢя ɪɟɲɟɧɢɣ 
яɜɥяɸɬɫя ɬɚɤɢɟ ɤɚɤ: ɢɫɬɨɪɢя ɧɚɪɭɲɟɧɢɣ, ɨɩɵɬ 
ɜɨɠɞɟɧɢя, ɝɨɞ ɩɪɢɨɛɪɟɬɟɧɢя ɢ ɫɨɫɬɨяɧɢɟ 
ɚɜɬɨɦɨɛɢɥя ɢ ɬ. ɞ. Ⱥɧɚɥɢɡɢɪɭя ɢɯ, ɫ ɩɨɦɨɳɶɸ 
ɫɤɨɪɢɧɝɨɜɵɯ ɤɚɪɬ ɤɥɢɟɧɬɚ, ɩɪɨɝɧɨɡɢɪɭɸɬ ɪɢɫɤɢ. 

Пɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢя, ɩɨɤɚɡɚɥɢ, 
ɱɬɨ ɤɪɟɞɢɬɧɚя ɢɫɬɨɪɢя яɜɥяɟɬɫя ɧɟɨɫɩɨɪɢɦɵɦ ɢ 
ɬɨɱɧɵɦ ɢɧɞɢɤɚɬɨɪɨɦ ɪɢɫɤɚ ɬɨɝɨ, ɱɬɨ ɫ ɞɚɧɧɵɦ 
ɥɢɰɨɦ ɩɪɨɢɡɨɣɞɟɬ ɫɬɪɚɯɨɜɨɣ ɫɥɭɱɚɣ. Ⱦɥя ɦɧɨɝɢɯ 
ɫɬɪɚɯɨɜɚɬɟɥɟɣ ɫɤɨɪɢɧɝɨɜɵɟ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥяɸɬ 
ɩɥɚɬɢɬɶ ɦɟɧɶɲɢɟ ɫɬɪɚɯɨɜɵɟ ɩɪɟɦɢɢ.  

В ɮɚɪɦɚɰɟɜɬɢɤɟ ɫɤɨɪɢɧɝɨɜɵɟ ɦɨɞɟɥɢ 
ɢɫɩɨɥɶɡɭɸɬɫя ɞɥя ɨɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ 
ɩɪɟɩɚɪɚɬɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɷɮɮɟɤɬɢɜɧɵ ɞɥя 
ɪɚɡɥɢɱɧɵɯ  ɝɪɭɩɩ ɤɥɢɟɧɬɨɜ. 

В ɦɨɥɟɤɭɥяɪɧɨɣ ɝɟɧɟɬɢɤɟ – ɷɬɨ 
ɦɨɥɟɤɭɥяɪɧɵɣ ɞɢɚɝɧɨɡ ɡɚɛɨɥɟɜɚɧɢɣ ɫ ɭɱɟɬɨɦ 
ɬɨɝɨ, ɱɬɨ ɝɟɧɟɬɢɱɟɫɤɢɣ ɤɨɞ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɞɥя ɪɚɫɱɟɬɚ ɜɟɪɨяɬɧɨɫɬɢ ɡɚɛɨɥɟɜɚɧɢя. 
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ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

В ɫɨɜɪɟɦɟɧɧɨɣ ɦɟɞɢɰɢɧɟ ɫɭɳɟɫɬɜɭɟɬ 
ɪяɞ ɡɚɞɚɱ, ɞɥя ɪɟɲɟɧɢя ɤɨɬɨɪɵɯ ɬɪɟɛɭɸɬɫя 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ, ɨɰɟɧɨɱɧɵɟ ɦɟɬɨɞɵ.  

Пɨɷɬɨɦɭ ɫɭɳɟɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 
ɪɚɡɪɚɛɨɬɤɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɨɩɢɫɚɧɢя 
ɩɪɨɰɟɫɫɨɜ, ɫɜɨɣɫɬɜ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɨɪɝɚɧɢɡɦɚ ɢ 
ɫɨɡɞɚɧɢя ɧɚ ɢɯ ɛɚɡɟ ɫɤɨɪɢɧɝɨɜɵɯ ɤɚɪɬ ɢɥɢ 
ɫɢɫɬɟɦ, ɨɩɢɫɵɜɚɸɳɢɯ ɫɨɫɬɨяɧɢɟ ɩɚɰɢɟɧɬɚ, 
ɫɬɟɩɟɧɶ ɧɚɪɭɲɟɧɢя ɮɭɧɤɰɢɣ ɨɪɝɚɧɢɡɦɚ, ɫɬɟɩɟɧɶ 
ɬяɠɟɫɬɢ ɟɝɨ ɫɨɫɬɨяɧɢя.  

ɋɤɨɪɢɧɝɨɜɵɟ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥяɸɬ 
ɨɩɪɟɞɟɥяɬɶ ɜɟɪɨяɬɧɨɫɬɶ ɥɟɬɚɥɶɧɨɝɨ ɢɫɯɨɞɚ ɢɥɢ 
ɜɵɡɞɨɪɨɜɥɟɧɢя ɩɚɰɢɟɧɬɚ,  ɨɰɟɧɢɜɚɬɶ ɫɬɟɩɟɧɶ ɢ 
ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢя, ɩɪɢɱɟɦ ɜ ɜɢɞɟ ɱɢɫɥɨɜɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɞɚɠɟ ɞɥя ɜɪɚɱɚ- 

ɤɥɢɧɢɰɢɫɬɚ ɫ ɛɨɥɶɲɢɦ ɨɩɵɬɨɦ. Ɍɚɤɚя ɫɢɫɬɟɦɚ 
ɫɬɪɨɢɬɫя ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɢ, ɭɱɢɬɵɜɚɸɳɟɣ 
ɫɢɦɩɬɨɦɵ ɡɚɛɨɥɟɜɚɧɢя ɢ ɫɚɦɨ ɡɚɛɨɥɟɜɚɧɢɟ Д1Ж. 

ɋɭɳɟɫɬɜɭɸɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɚ 
ɫɨɡɞɚɧɢя ɫɤɨɪɢɧɝɨɜɵɯ ɦɨɞɟɥɟɣ. Пɟɪɜɵɣ ɨɫɧɨɜɚɧ 
ɧɚ ɚɧɚɥɢɡɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɜɬɨɪɨɣ ɧɚ 
ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɟ. Ɉɫɧɨɜɧɚя ɩɪɨɛɥɟɦɚ ɩɟɪɜɨɝɨ 
ɦɟɬɨɞɚ - ɩɨɥɭɱɟɧɢɟ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨɣ ɛɚɡɵ 
ɞɚɧɧɵɯ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɬɨɥɶɤɨ ɱɚɫɬɨ 
ɜɫɬɪɟɱɚɸɳɢɟɫя, ɧɨ ɢ ɪɟɞɤɢɟ ɫɥɭɱɚɢ ɩɪɨяɜɥɟɧɢя 
ɛɨɥɟɡɧɟɣ.  

Вɬɨɪɨɣ ɦɟɬɨɞ (ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ) - 

ɷɬɨ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɫɢɫɬɟɦɵ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɬɢɪɚɠɢɪɨɜɚɧɢɟ ɨɩɵɬɚ 
ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ 
(ɷɤɫɩɟɪɬɨɜ) ɜ ɬɚɤɢɯ ɨɛɥɚɫɬяɯ ɦɟɞɢɰɢɧɵ, ɜ 
ɤɨɬɨɪɵɯ  ɤɚɱɟɫɬɜɨ ɩɪɢɧяɬɢя ɪɟɲɟɧɢɣ ɡɚɜɢɫɢɬ ɨɬ 
ɭɪɨɜɧя ɷɤɫɩɟɪɬɢɡɵ. Ɉɫɧɨɜɧɚя ɩɪɨɛɥɟɦɚ ɷɬɨɝɨ 
ɦɟɬɨɞɚ - ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵяɜɥɟɧɢя ɮɚɤɬɨɪɨɜ, 
ɫɥɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɢ ɧɟɩɨɥɧɨɬɚ ɦɧɨɠɟɫɬɜɚ 
ɩɪɚɜɢɥ. 

ɑɚɳɟ ɜ ɦɟɞɢɰɢɧɟ ɢɫɩɨɥɶɡɭɸɬ ɩɟɪɜɵɣ 
ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɚɧɚɥɢɡɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ. 

ɇɚɦ ɛɵɥɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɩɭɬɟɦ 
ɚɧɤɟɬɢɪɨɜɚɧɢя ɩɚɰɢɟɧɬɨɜ, ɩɪɨɜɨɞɢɦɨɝɨ ɜ 
ɦɟɞɢɰɢɧɫɤɢɯ ɭɱɪɟɠɞɟɧɢяɯ ɝ. Ⱦɨɧɟɰɤɚ. 
Пɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɫɤɨɪɢɧɝɨɜɨɣ 
ɦɨɞɟɥɢ ɞɥя ɨɩɪɟɞɟɥɟɧɢя ɫɬɟɩɟɧɢ ɪɢɫɤɚ 
ɜɨɡɧɢɤɧɨɜɟɧɢя ɡɚɛɨɥɟɜɚɧɢя ɦɢɤɪɨɯɨɥɟɥɢɬɢɚɡɚ 
(ɞɚɥɟɟ ɆɏɅ, ɜ ɩɪɨɫɬɨɪɟɱɢɢ, ɨɛɪɚɡɨɜɚɧɢɟ 
ɠɟɥɭɞɨɱɧɵɯ ɤɚɦɧɟɣ ɢɥɢ ɫɥɚɞɠɚ). 

Кɚɤ ɩɨɤɚɡɚɥɢ ɢɫɫɥɟɞɨɜɚɧɢя, ɫɭɳɟɫɬɜɭɟɬ 
ɪяɞ ɮɚɤɬɨɪɨɜ, ɜɥɢяɸɳɢɯ ɧɚ ɜɟɪɨяɬɧɨɫɬɶ 
ɨɛɪɚɡɨɜɚɧɢя ɫɥɚɞɠɚ. ɑɚɫɬɢɱɧɨ ɷɬɢ ɮɚɤɬɨɪɵ 
ɨɩɪɟɞɟɥяɸɬɫя ɩɭɬɟɦ ɚɧɤɟɬɢɪɨɜɚɧɢя ɩɚɰɢɟɧɬɚ. 
ɍɱɢɬɵɜɚя, ɱɬɨ ɤɥɢɧɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢя 
ɞɨɫɬɚɬɨɱɧɨ ɞɨɪɨɝɢ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɧɚ ɩɟɪɜɨɦ 
ɷɬɚɩɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɵяɜɢɬɶ ɝɪɭɩɩɵ ɥɢɰ, 
ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɵɯ ɤ ɡɚɛɨɥɟɜɚɧɢɸ, ɢ ɬɨɥɶɤɨ ɜ 
ɫɥɭɱɚɟ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɪɢɫɤɚ ɧɚɡɧɚɱɚɬɶ 
ɤɥɢɧɢɱɟɫɤɢɟ ɨɛɫɥɟɞɨɜɚɧɢя. 

Ȼɵɥɚ ɨɛɫɥɟɞɨɜɚɧɚ ɝɪɭɩɩɚ ɢɡ 131 
ɩɚɰɢɟɧɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɡɚɛɨɥɟɜɚɧɢɟɦ ɢ 
ɤɨɧɬɪɨɥɶɧɚя ɝɪɭɩɩɚ ɨɛɫɥɟɞɭɟɦɵɯ, ɭ ɤɨɬɨɪɵɯ 
ɞɢɚɝɧɨɡ ɧɟ ɩɨɞɬɜɟɪɞɢɥɫя.  

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɢ ɩɨ 
ɫɥɟɞɭɸɳɟɦɭ ɚɥɝɨɪɢɬɦɭ: 
1. ɋɨɡɞɚɧɢɟ ɫɤɨɪɢɧɝɨɜɨɣ ɤɚɪɬɵ (ɩɟɪɟɱɧя 
ɭɱɢɬɵɜɚɟɦɵɯ ɜ ɦɨɞɟɥɢ ɩɚɪɚɦɟɬɪɨɜ, ɚ ɢɦɟɧɧɨ 
ɮɚɤɬɨɪɨɜ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɸ 
ɡɚɛɨɥɟɜɚɧɢя).  
2. Вɵɛɨɪ ɦɟɬɨɞɚ ɨɛɪɚɛɨɬɤɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ. 
3. Кɥɚɫɫɢɮɢɤɚɰɢя ɨɛɫɥɟɞɭɟɦɵɯ, ɬ.ɟ.  ɫɨɡɞɚɧɢɟ 
ɦɨɞɟɥɢ ɧɚ ɨɫɧɨɜɟ ɱɚɫɬɢ ɜɵɛɨɪɤɢ. Ɋɟɡɭɥɶɬɚɬɨɦ 
ɷɬɨɝɨ ɷɬɚɩɚ ɫɬɚɧɨɜɢɬɫя ɫɤɨɪɢɧɝɨɜɚя ɦɨɞɟɥɶ, 
ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɩɨ ɢɦɟɸɳɟɣɫя ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɤɨɧɤɪɟɬɧɨɦ ɩɚɰɢɟɧɬɟ, ɜɵɞɚɟɬɫя ɨɰɟɧɤɚ ɫɬɟɩɟɧɢ 
ɪɢɫɤɚ ɡɚɛɨɥɟɜɚɧɢя ɜ ɛɚɥɥɚɯ.  
4. Пɪɨɜɟɪɤɚ ɦɨɞɟɥɢ ɧɚ ɨɫɬɚɜɲɟɣɫя ɱɚɫɬɢ 
ɜɵɛɨɪɤɢ.  
5. Пɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɨɪɚɛɨɬɤɚ ɦɨɞɟɥɢ ɫ 
ɭɱɟɬɨɦ ɧɨɜɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. 

Пɟɪɜɨɧɚɱɚɥɶɧɨ ɢɫɫɥɟɞɨɜɚɥɚɫɶ ɜɵɛɨɪɤɚ, 
ɜ ɤɨɬɨɪɨɣ ɤɨɥɢɱɟɫɬɜɨ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɮɚɤɬɨɪɨɜ 
ɛɵɥɨ ɛɨɥɟɟ ɞɜɚɞɰɚɬɢ. Пɪɨɜɟɞɟɧɢɟ ɮɚɤɬɨɪɧɨɝɨ 
ɚɧɚɥɢɡɚ ɩɨɡɜɨɥɢɥɨ ɫɨɤɪɚɬɢɬɶ ɱɢɫɥɨ ɢɫɫɥɟɞɭɟɦɵɯ 
ɩɟɪɟɦɟɧɧɵɯ ɞɨ ɲɟɫɬɢ. Кɚɤ ɩɨɤɚɡɚɥ ɚɧɚɥɢɡ 
ɮɚɤɬɨɪɧɵɯ ɧɚɝɪɭɡɨɤ, ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɜɟɪɨяɬɧɨɫɬɢ 
ɪɢɫɤɚ ɡɚɛɨɥɟɜɚɧɢя ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢяɧɢɟ 
ɨɤɚɡɵɜɚɸɬ: ɧɚɥɢɱɢɟ ɬɪɚɜɦ ɜ ɚɧɚɦɧɟɡɟ, ɢɧɞɟɤɫ 
ɦɚɫɫɵ ɬɟɥɚ (ɡɞɟɫɶ ɢ ɞɚɥɟɟ ɂɆɌ), ɭɪɨɜɟɧɶ 
ɮɢɡɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɚɰɢɟɧɬɚ, ɜɨɡɪɚɫɬ, 
ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶ ɢ ɢɡɦɟɧɟɧɢя ɜ ɪɟɠɢɦɟ 
ɩɢɬɚɧɢя, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛя ɫɨɛɥɸɞɟɧɢɟ ɩɨɫɬɨɜ 
ɢ ɝɨɥɨɞɚɧɢɟ ɫɪɨɤɨɦ ɛɨɥɟɟ ɫɟɦɢ, ɚ ɨɫɨɛɟɧɧɨ ɛɨɥɟɟ 
ɱɟɬɵɪɧɚɞɰɚɬɢ ɞɧɟɣ. 

Ⱦɥя ɪɟɲɟɧɢя ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ 
ɜɵɛɪɚɧ ɦɟɬɨɞ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɪɟɝɪɟɫɫɢɢ. 

ɋɨɡɞɚɧɢɟ ɫɤɨɪɢɧɝɨɜɨɣ ɦɨɞɟɥɢ 

 Ʌɨɝɢɫɬɢɱɟɫɤɚя ɪɟɝɪɟɫɫɢя – 

ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɪɟɝɪɟɫɫɢɢ, 
ɩɨɡɜɨɥяɸɳɚя ɭɫɬɚɧɨɜɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ 
ɧɟɫɤɨɥɶɤɢɦɢ ɧɟɡɚɜɢɫɢɦɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ ɢ 
ɡɚɜɢɫɢɦɨɣ, ɩɪɢɱɟɦ ɤɚɤ ɡɚɜɢɫɢɦɚя, ɬɚɤ ɢ/ɢɥɢ 
ɧɟɡɚɜɢɫɢɦɵɟ ɩɟɪɟɦɟɧɧɵɟ ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶ ɞɜɚ 
ɡɧɚɱɟɧɢя (ɞɚ/ɧɟɬ), ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ 
ɢɯ ɛɢɧɚɪɧɵɦɢ. 

Ɂɚɞɚɱɢ, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫя 
ɛɢɧɚɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɜɫɬɪɟɱɚɸɬɫя 
ɞɨɫɬɚɬɨɱɧɨ ɱɚɫɬɨ.  ɇɚɩɪɢɦɟɪ, ɜ ɤɚɱɟɫɬɜɟ 
ɛɢɧɚɪɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɩɟɪɟɦɟɧɧɭɸ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸ ɨɬɫɭɬɫɬɜɢɟ ɢɥɢ 
ɧɚɥɢɱɢɟ ɡɚɛɨɥɟɜɚɧɢя ɭ ɩɚɰɢɟɧɬɨɜ ɜ ɦɟɞɢɰɢɧɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢяɯ; ɧɚɥɢɱɢɟ ɫɨɛɫɬɜɟɧɧɨɫɬɢ, ɜɤɥɚɞɨɜ 
ɜ ɛɚɧɤɟ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɫɤɨɪɢɧɝɨɜɵɯ ɫɢɫɬɟɦ ɞɥя 
ɨɰɟɧɤɢ ɜɨɡɦɨɠɧɨɫɬɢ ɤɪɟɞɢɬɨɜɚɧɢя ɢɥɢ 
ɫɬɪɚɯɨɜɚɧɢя; ɨɬɜɟɬɵ ɞɚ/ɧɟɬ  ɩɪɢ ɨɛɪɚɛɨɬɤɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɤɟɬɢɪɨɜɚɧɢя ɜ ɫɨɰɢɨɥɨɝɢɱɟɫɤɢɯ 
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15 

 

ɨɩɪɨɫɚɯ ɢ ɩɪ. Д2Ж. 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧɵ ɩɟɪɟɦɟɧɧɵɯ  ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɪɢɧɢɦɚɸɬ ɧɟ ɬɨɱɧɵɟ 
ɡɧɚɱɟɧɢя 0 ɢɥɢ 1, ɚ ɡɧɚɱɟɧɢя ɜ ɢɧɬɟɪɜɚɥɟ.  В ɷɬɨɦ 
ɫɥɭɱɚɟ ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɵ 
ɢɧɬɟɪɩɪɟɬɢɪɭɸɬ ɧɟ ɤɚɤ ɤɨɧɤɪɟɬɧɵɟ ɡɧɚɱɟɧɢя, ɚ 
ɤɚɤ ɜɟɪɨяɬɧɨɫɬɶ P ɬɨɝɨ, ɱɬɨ ɪɟɡɭɥɶɬɚɬ ɦɨɠɟɬ 
ɛɵɬɶ ɨɬɧɟɫɟɧ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɤɥɚɫɫɭ. 
ɇɚɩɪɢɦɟɪ, ɜɟɪɨяɬɧɨɫɬɶ ɛɥɢɡɤɚя ɤ ɟɞɢɧɢɰɟ, 
ɩɨɡɜɨɥɢɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɚɰɢɟɧɬ ɧɚɯɨɞɢɬɫя ɜ 
ɡɨɧɟ ɪɢɫɤɚ (ɜɟɪɨяɬɧɟɟ  ɛɨɥɟɧ, ɱɟɦ ɡɞɨɪɨɜ) ɢ ɞɥя 
ɭɬɨɱɧɟɧɢя ɞɢɚɝɧɨɡɚ ɧɟɨɛɯɨɞɢɦɵ ɤɥɢɧɢɱɟɫɤɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢя Д3Ж.  

ɇɚ ɪɢɫ.1  ɩɪɟɞɫɬɚɜɥɟɧɚ ɱɚɫɬɶ ɢɫɯɨɞɧɵɯ 
ɞɚɧɧɵɯ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɫɬɪɨɢɥɚɫɶ 
ɦɨɞɟɥɶ. 

 
Ɋɢɫɭɧɨɤ 1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɦɨɞɟɥɢ 

 

Пɨɤɚɡɚɧɧɵɟ ɧɚ ɪɢɫ.1 ɞɚɧɧɵɟ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɛɵɥɢ ɪɚɡɦɟɳɟɧɵ ɜ MТМrШsШПЭ 
EбМОХ. В ɫɬɨɥɛɰɟ Ⱥ ɭɤɚɡɚɧ ɭɫɬɚɧɨɜɥɟɧɧɵɣ 
ɞɢɚɝɧɨɡ (ɞɚ – ɩɨɞɬɜɟɪɠɞɟɧɨ ɧɚɥɢɱɢɟ 
ɡɚɛɨɥɟɜɚɧɢя, 0 – ɧɟɬ); ɜ ɫɬɨɥɛɰɟ B – ɧɚɥɢɱɢɟ 
ɪɚɧɟɟ ɬɪɚɜɦ; ɜ ɫɬɨɥɛɰɚɯ ɋ ɢ D – ɞɚɧɧɵɟ ɩɨ 
ɮɢɡɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ ɪɟɡɤɢɦ ɢɡɦɟɧɟɧɢяɦ ɜ 
ɪɟɠɢɦɟ ɩɢɬɚɧɢя. ɂɆɌ   ɛɵɥ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ : 0 – ɧɨɪɦɚɥɶɧɨɟ 
ɬɟɥɨɫɥɨɠɟɧɢɟ ɢɥɢ ɞɟɮɢɰɢɬ ɦɚɫɫɵ; 1 – ɩɟɪɜɚя 
ɫɬɚɞɢя ɨɠɢɪɟɧɢя, 2 ɢ 3 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɬɨɪɵɟ 
ɢ ɬɪɟɬɶɢ ɫɬɚɞɢɢ. ɂɆɌ ɨɩɪɟɞɟɥяɥɢ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 
ɜɟɫɚ ɜ ɤɢɥɨɝɪɚɦɦɚɯ ɤ ɪɨɫɬɭ ɜ ɦɟɬɪɚɯ. 

В ɧɨɪɦɟ ɂɆɌ ɪɚɜɟɧ 20÷25 ɤɝ/ɦ2; ɩɪɢ 
ɨɠɢɪɟɧɢɢ I ɫɬɟɩɟɧɢ – 25÷30 ɤɝ/ɦ2; ɩɪɢ ɨɠɢɪɟɧɢɢ 
II ɫɬɟɩɟɧɢ –       30÷40 ɤɝ/ɦ2; ɩɪɢ ɨɠɢɪɟɧɢɢ III 
ɫɬɟɩɟɧɢ – ɛɨɥɟɟ 40 ɤɝ/ɦ2. Пɪɢ ɞɟɮɢɰɢɬɟ ɦɚɫɫɵ 

ɬɟɥɚ ɂɆɌ ɪɚɜɟɧ 18÷20 ɤɝ/ɦ2
.  

В ɫɬɨɥɛɰɟ  F – ɞɚɧɧɵɟ ɨ ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ 
ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ ɤ ɡɚɛɨɥɟɜɚɧɢɸ. 

Пɟɪɜɢɱɧɚя ɨɛɪɚɛɨɬɤɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ ɩɨɡɜɨɥɢɥɚ ɩɪɨɢɡɜɟɫɬɢ ɝɪɚɞɚɰɢɸ 
ɨɛɫɥɟɞɭɟɦɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɩɪɢɡɧɚɤɭ (ɫɬɨɥɛɟɰ 
G ɬɚɛɥɢɰɵ) . 

Вɨɡɪɚɫɬ ɞɨ 25 ɥɟɬ ɨɛɨɡɧɚɱɚɥɢ ɤɚɤ 1 
(ɩɟɪɜɚя ɝɪɭɩɩɚ); ɨɬ 25 ɞɨ 34 ɥɟɬ – ɜɬɨɪɚя ɝɪɭɩɩɚ; 
3-ɚя ɝɪɭɩɩɚ – ɨɬ 35 ɞɨ 44 ɥɟɬ, 4-ɚя – ɨɬ 45 ɞɨ 54 
ɥɟɬ; 5-ɚя ɝɪɭɩɩɚ – ɫɬɚɪɲɟ 54 ɥɟɬ.  

Ⱦɥя ɨɛɪɚɛɨɬɤɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɚɤɟɬ 
SЭКЭТsЭТМК, ɦɨɞɭɥɶ NШЧХТЧОКr EsЭТЦКЭО, ɜ ɤɨɬɨɪɨɦ 
ɜɵɛɪɚɧɚ ɤɚɬɟɝɨɪɢя -  Logistic Regression.  

Ⱦɥя ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫ.1 ɜ 
ɤɚɱɟɫɬɜɟ ɭ ɪɚɫɫɦɚɬɪɢɜɚɥɢ ɧɚɥɢɱɢɟ ɡɚɛɨɥɟɜɚɧɢя 
(y=1 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɨɫɬɨяɧɢɸ «ɫɥɚɞɠ=ɞɚ» ɢ 0 ɜ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ), ɜ ɤɚɱɟɫɬɜɟ ɧɟɡɚɜɢɫɢɦɵɯ 
ɩɟɪɟɦɟɧɧɵɯ ɡɧɚɱɟɧɢя ɜ ɫɬɨɥɛɰɚɯ (ɯ1 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɧɚɥɢɱɢɟ ɬɪɚɜɦ ɭ ɩɚɰɢɟɧɬɚ ɜ 
ɚɧɚɦɧɟɡɟ; ɯ2 ɧɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɮɢɡɢɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɢ; ɯ3 – ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɢɡɦɟɧɟɧɢя ɜ 
ɪɟɠɢɦɚɯ ɩɢɬɚɧɢя; ɯ4 – ɂɆɌ; ɯ5  - ɧɚɥɢɱɢɟ 
ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ ɤ 
ɡɚɛɨɥɟɜɚɧɢɸ; ɯ6  - ɜɨɡɪɚɫɬɧɚя ɤɚɬɟɝɨɪɢя). 

Пɪɢ ɩɨɫɬɪɨɟɧɢɢ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
ɨɩɪɟɞɟɥяɸɬɫя ɩɚɪɚɦɟɬɪɵ ɭɪɚɜɧɟɧɢя ɜɢɞɚ 
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ɝɞɟ Л0, b1…Лn  - ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɪɟɝɪɟɫɫɢɢ, Ч  - ɤɨɥɢɱɟɫɬɜɨ 
ɧɟɡɚɜɢɫɢɦɵɯ ɩɟɪɟɦɟɧɧɵɯ. 

ɂɫɯɨɞя ɢɡ ɮɨɪɦɭɥɵ (1) ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɜɟɪɨяɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢя ɧɟɤɨɬɨɪɨɝɨ 
ɫɨɛɵɬɢя, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɜɟɪɨяɬɧɨɫɬɶ 
ɩɨɞɬɜɟɪɠɞɟɧɢя ɞɢɚɝɧɨɡɚ,  ɩɨ ɮɨɪɦɭɥɟ: 
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Ⱦɥя ɪɟɲɟɧɢя ɡɚɞɚɱ ɥɨɝɢɫɬɢɱɟɫɤɨɣ 
ɪɟɝɪɟɫɫɢɢ ɜ ɩɚɤɟɬɟ SЭКЭТsЭТМК ɢɫɩɨɥɶɡɭɟɬɫя ɦɟɬɨɞ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢя.  

В ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɟɧɵ 
ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ: 

 

Ɍɚɛɥɢɰɚ 1. Кɨɷɮɮɢɰɢɟɧɬɵ ɥɨɝɢɫɬɢɱɟɫɤɨɣ 
ɪɟɝɪɟɫɫɢɢ 

b0 b1 b2 b3 b4 b5 b6 

-0.80 17.98 -18.29 1.33 1.51 17.92 -0.17 

 

ɇɚ ɪɢɫ. 2 ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɟɡɭɥɶɬɢɪɭɸɳɟɟ 
ɨɤɧɨ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ. Кɪɨɦɟ ɡɧɚɱɟɧɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɪɟɝɪɟɫɫɢɢ, 
ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫя ɜ ɫɬɪɨɤɟ Estimate, ɜ ɨɤɧɟ 

ɨɬɨɛɪɚɠɟɧɢя ɪɟɡɭɥɶɬɚɬɨɜ ɭɤɚɡɚɧ ɪ-

ɭɪɨɜɟɧɶ ɝɢɩɨɬɟɡɵ. ȿɫɥɢ ɪ-ɭɪɨɜɟɧɶ ɦɟɧɟɟ 5%, 
ɦɨɞɟɥɶ ɫɱɢɬɚɟɬɫя ɡɧɚɱɢɦɨɣ. В ɧɚɲɟɦ ɫɥɭɱɚɟ 
p=0.0001472, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 
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ɡɧɚɱɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ. 
Ɉɰɟɧɢɜɚя ɜɟɥɢɱɢɧɭ ɯɢ-ɤɜɚɞɪɚɬɚ Пɢɪɫɨɧɚ 

(Chi-sqЮКrО =26.97191  ɧɚ ɪɢɫ. 2) ɢ ɫɪɚɜɧɢɜɚя 
ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢя ɯɢ-ɤɜɚɞɪɚɬ ɫ 
ɤɪɢɬɢɱɟɫɤɢɦ, ɩɨɥɭɱɚɟɦ 26.97191  > 9.488, ɨɬɤɭɞɚ 
ɞɟɥɚɟɦ ɜɵɜɨɞ ɨ ɧɚɥɢɱɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɡɧɚɱɢɦɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɚ ɍ ɨɬ ɜɵɛɪɚɧɧɵɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɩɟɪɟɦɟɧɧɵɯ ɏ. ɍɪɨɜɟɧɶ 
ɡɧɚɱɢɦɨɫɬɢ ɞɚɧɧɨɣ ɜɡɚɢɦɨɫɜяɡɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
p<0.05. 

 

 
 

Ɋɢɫɭɧɨɤ 2 – Пɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ ɥɨɝɢɫɬɢɱɟɫɤɨɣ 
ɪɟɝɪɟɫɫɢɢ 

 

ȿɳɟ ɨɞɧɢɦ ɜɚɠɧɵɦ ɲɚɝɨɦ ɜ ɩɪɨɜɟɪɤɟ  
ɤɚɱɟɫɬɜɚ ɩɨɫɬɪɨɟɧɧɨɣ ɦɨɞɟɥɢ яɜɥяɟɬɫя ɨɰɟɧɤɚ 
ɩɚɪɚɦɟɬɪɚ Ɉɬɧɨɲɟɧɢɟ ɧɟɫɨɝлɚɫɢɹ. ɇɚ ɪɢɫ. 3 
ɩɨɤɚɡɚɧɚ ɬɚɛɥɢɰɚ ɫ ɱɢɫɥɨɦ ɧɚɛɥɸɞɟɧɢɣ, ɤɨɬɨɪɵɟ 
ɛɵɥɢ ɩɪɚɜɢɥɶɧɨ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨ 
ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɭɱɟɧɧɨɣ 
ɦɨɞɟɥɶɸ Д4Ж. В ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫя 
ɩɨɞɜɵɛɨɪɤɚ, ɫɨɫɬɨяɳɚя ɢɡ 22 ɱɟɥɨɜɟɤ, ɤɨɬɨɪɵɟ 
ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɵ ɤɚɤ ɛɨɥɶɧɵɟ, ɢ ɞɟɫяɬɢ 
ɱɟɥɨɜɟɤ – ɭɫɥɨɜɧɨ ɡɞɨɪɨɜɵɟ. 

 

 
 

Ɋɢɫɭɧɨɤ 3 – Пɪɢɧɚɞɥɟɠɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɣ 
ɤ ɤɥɚɫɫɚɦ 

 

Вɫɟ ɧɚɛɥɸɞɟɧɢя ɫ ɩɪɟɞɫɤɚɡɚɧɧɵɦɢ 
ɡɧɚɱɟɧɢяɦɢ (ɜɟɪɨяɬɧɨɫɬɶɸ) ɦɟɧɶɲɟ ɢɥɢ 
ɪɚɜɧɵɦɢ 0.5 ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫя ɜ ɩɚɤɟɬɟ 
SЭКЭТsЭТМК ɤɚɤ ɧɟɭɞɚɱɚ – «FКТХЮrО», ɨɫɬɚɥɶɧɵɟ, ɫ 
ɩɪɟɞɫɤɚɡɵɜɚɟɦɵɦɢ ɡɧɚɱɟɧɢяɦɢ ɛɨɥɶɲɟ 0.5, 

ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫя ɤɚɤ ɭɫɩɟɯ – «Success». 

Ɉɬɧɨɲɟɧɢɟ ɧɟɫɨɝлɚɫɢɹ ɜɵɱɢɫɥяɟɬɫя ɤɚɤ 
ɨɬɧɨɲɟɧɢɟ ɩɪɨɢɡɜɟɞɟɧɢя ɱɢɫɟɥ ɩɪɚɜɢɥɶɧɨ 
ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɤ 
ɩɪɨɢɡɜɟɞɟɧɢɸ ɱɢɫɟɥ ɧɟɩɪɚɜɢɥɶɧɨ 
ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɯ  ɪɟɡɭɥɶɬɚɬɨɜ Д5Ж. 

В ɫɬɨɥɛɰɟ Percent Correct ɩɪɢɜɟɞɟɧɵ 
ɩɪɨɰɟɧɬɵ ɫɨɜɩɚɞɟɧɢɣ ɢɫɯɨɞɧɵɯ ɢ 
ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɞɚɧɧɵɯ. Ɍɚɤ, ɜ ɫɬɪɨɤɟ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ  Observed=0 (ɩɨ ɧɚɲɟɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫɥɚɞɠ ɧɟ ɨɛɧɚɪɭɠɟɧ), 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫя ɩɪɨɰɟɧɬ ɩɪɚɜɢɥɶɧɨɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɡɞɨɪɨɜɵɯ ɩɚɰɢɟɧɬɨɜ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ 90.9 ɫɥɭɱɚяɯ ɢɡ 100 ɡɞɨɪɨɜɵɣ 
ɩɚɰɢɟɧɬ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫя ɢɦɟɧɧɨ ɤɚɤ 
ɡɞɨɪɨɜɵɣ, ɢ ɦɟɧɟɟ, ɱɟɦ ɜ  10 ɫɥɭɱɚяɯ ɢɡ 100 ɨɧ 
ɛɭɞɟɬ ɫɱɢɬɚɬɶɫя ɛɨɥɶɧɵɦ ɨɲɢɛɨɱɧɨ. ɗɬɨ 
ɨɛɴяɫɧяɟɬɫя ɬɟɦ, ɱɬɨ ɞɚɠɟ ɭ ɡɞɨɪɨɜɨɝɨ ɱɟɥɨɜɟɤɚ 
ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɰɟɧɬ ɪɢɫɤɚ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɟɝɨ ɜɨɡɪɚɫɬɨɦ, ɩɨɥɨɦ, ɦɚɫɫɨɣ 
ɬɟɥɚ, ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶɸ, 
ɧɚɥɢɱɢɟɦ ɫɟɪɶɟɡɧɵɯ ɬɪɚɜɦ, ɧɨ ɞɚɥɟɤɨ ɧɟ ɜɫɟ 
ɥɸɞɢ ɫɬɪɚɞɚɸɬ ɷɬɢɦ ɡɚɛɨɥɟɜɚɧɢɟɦ. 

Вɨ ɜɬɨɪɨɣ ɫɬɪɨɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ  
Observed=1 (ɩɨɞɬɜɟɪɠɞɟɧɨ ɧɚɥɢɱɢɟ ɫɥɚɞɠɚ),  
ɜɵɜɨɞɢɬɫя ɩɪɨɰɟɧɬ ɩɪɚɜɢɥɶɧɨ 
ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɛɨɥɶɧɵɯ. В 90 ɫɥɭɱɚяɯ ɢɡ 
100 ɦɨɞɟɥɶ ɩɨɡɜɨɥяɟɬ ɩɪɟɞɫɤɚɡɚɬɶ ɧɚɥɢɱɢɟ 
ɡɚɛɨɥɟɜɚɧɢя ɢ ɜ 10 ɫɥɭɱɚяɯ ɢɡ ɫɬɚ ɛɨɥɶɧɨɣ 
ɩɚɰɢɟɧɬ ɛɭɞɟɬ ɫɱɢɬɚɬɶɫя ɡɞɨɪɨɜɵɦ (ɡɧɚɱɟɧɢɟ 
PОrМОЧЭ CШrrОМЭ=90), ɬ.ɟ ɛɨɥɟɡɧɶ ɧɟ ɛɭɞɟɬ 
ɨɛɧɚɪɭɠɟɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɜɟɪɨяɬɧɨɫɬɢ 
ɪɢɫɤɚ ɩɨ ɫɤɨɪɢɧɝɨɜɨɣ ɦɨɞɟɥɢ. 

Пɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢя ɢ 

ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ ɢ ɩɪɨɝɧɨɡɚ ɩɨɡɜɨɥɢɥɢ ɫɱɢɬɚɬɶ 
ɜɨɡɦɨɠɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 
ɦɨɞɟɥɢ ɞɥя ɧɚɱɚɥɶɧɨɣ, ɞɨɤɥɢɧɢɱɟɫɤɨɣ 
ɞɢɚɝɧɨɫɬɢɤɢ. 

Пɨɞɫɬɚɜɥяя ɩɨɥɭɱɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɪɟɝɪɟɫɫɢɢ (ɫɦ. ɬɚɛɥ. 1) ɜ 
ɭɪɚɜɧɟɧɢɟ (1) ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ 
ɡɧɚɱɟɧɢя ɜɟɥɢɱɢɧɵ Вɬɟɨɪ.  

Ɉɬɦɟɬɢɦ, ɱɬɨ ɟɫɥɢ ɜ ɢɫɯɨɞɧɨɦ ɧɚɛɨɪɟ 
ɞɚɧɧɵɯ ɡɚɜɢɫɢɦɚя ɩɟɪɟɦɟɧɧɚя В ɩɪɢɧɢɦɚɟɬ 
ɡɧɚɱɟɧɢя 0 ɢɥɢ 1 (ɞɚ/ɧɟɬ), ɬɨ ɪɟɡɭɥɶɬɚɬɨɦ 
ɪɚɫɱɟɬɨɜ ɩɨ ɩɨɥɭɱɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ яɜɥяɟɬɫя 
ɦɚɫɫɢɜ ɞɚɧɧɵɯ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 1. 

ɇɚɩɪɢɦɟɪ, ɞɥя ɩɪɢɜɨɞɢɦɨɝɨ ɜ ɬɚɛɥ.1. 
ɧɚɛɨɪɚ ɞɚɧɧɵɯ («ɧɟɬ» ɤɨɞɢɪɨɜɚɥɨɫɶ ɤɚɤ ɧɨɥɶ, 
«ɞɚ» – ɤɚɤ ɟɞɢɧɢɰɚ), ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢя В 
ɢɦɟɥɢ ɜɢɞ, ɩɨɤɚɡɚɧɧɵɣ ɜ ɬɚɛɥ. 2. В ɬɚɛɥɢɰɟ 
ɩɪɢɜɨɞяɬɫя ɩɟɪɜɵɟ ɞɟɫяɬɶ ɞɚɧɧɵɯ ɜɵɛɨɪɤɢ.  

В ɬɚɛɥ. 2 ɜ ɫɬɪɨɤɟ Вɬɟɨɪ ɩɨɤɚɡɚɧɚ 
ɩɪɟɞɫɤɚɡɚɧɧɚя ɜɟɪɨяɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɩɚɰɢɟɧɬɚ 
ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɤɥɚɫɫɭ ɛɨɥɶɧɵɯ, ɱɟɪɟɡ В 
ɨɛɨɡɧɚɱɟɧɵ  ɪɟɚɥɶɧɵɟ ɞɚɧɧɵɟ ɤɚɤ ɜ ɜɢɞɟ 
ɜɚɪɢɚɧɬɚ ɞɚ/ɧɟɬ, ɬɚɤ ɢ ɢɯ  ɛɢɧɚɪɧɵɟ  ɡɧɚɱɟɧɢя. 

Кɚɤ ɜɢɞɢɦ, ɞɚɥɟɤɨ ɧɟ ɜɫɟ ɡɧɚɱɟɧɢя ɜɨ 
ɜɬɨɪɨɣ ɫɬɪɨɤɟ ɬɚɛɥɢɰɵ ɪɚɜɧɵ ɧɭɥɸ ɢɥɢ ɟɞɢɧɢɰɟ. 
В ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɡɧɚɱɟɧɢя ɤɨɥɟɛɥɸɬɫя ɜ 
ɭɤɚɡɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ. В ɫɜяɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ 
ɜɨɩɪɨɫ, ɫɥɟɞɭɟɬ ɥɢ ɫɱɢɬɚɬɶ ɛɨɥɶɧɵɦ, ɧɚɩɪɢɦɟɪ, 
ɩɚɰɢɟɧɬɚ  ɩɨɞ ɧɨɦɟɪɨɦ 5 ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ 
ɜɟɪɨяɬɧɨɫɬɶɸ 0.208 ɢɥɢ ɩɚɰɢɟɧɬɚ ɩɨɞ ɧɨɦɟɪɨɦ 2 
(Yɬɟɨɪ =0.792). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɫɱɟɬɟ ɡɧɚɱɟɧɢя 
Yɬɟɨɪ ɩɨ ɭɪɚɜɧɟɧɢɸ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɪɟɝɪɟɫɫɢɢ (1), 
ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɞɨɥɠɧɵ 
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ɛɵɬɶ  ɩɪɟɨɛɪɚɡɨɜɚɧɵ ɩɨɥɭɱɟɧɧɵɯ ɱɢɫɥɨɜɵɟ 
ɡɧɚɱɟɧɢя  Вɬɟɨɪ  ɜ ɛɢɧɚɪɧɵɟ ɤɥɚɫɫɢɮɢɤɚɬɨɪɵ.  

 

Ɍɚɛɥɢɰɚ 2. Кɨɷɮɮɢɰɢɟɧɬɵ ɥɨɝɢɫɬɢɱɟɫɤɨɣ 
ɪɟɝɪɟɫɫɢɢ 

№ ɋɥɚɞɠ (В) Yɬɟɨɪ 

1 ɞɚ 1 1 

2 ɞɚ 1 0.79173023 

3 ɧɟɬ 0 0.0000000043 

4 ɧɟɬ 0 0.0000000196 

5 ɧɟɬ 0 0.20829880 

6 ɞɚ 1 1 

7 ɧɟɬ 0 0.18388534 

8 ɞɚ 1 1 

9 ɞɚ 1 1 

10 ɞɚ 1 0.93882555 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɬɚɤɨɟ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ P, ɩɪɢ ɤɨɬɨɪɨɦ 
ɜɵɩɨɥɧяɟɬɫя ɫɢɫɬɟɦɚ ɧɟɪɚɜɟɧɫɬɜ: 

                       

ɩɨɪɨɝ

ɩɨɪɨɝ

y P ɩɚцɢɟɧɬ ɛɨлɟɧ
y P ɩɚцɢɟɧɬ ɡɞɨɪɨɜ





 

 
         (2) 

 

Ɍ.ɟ. ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ, ɤɚɤ ɨɩɪɟɞɟɥɢɬɶ 
ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɜɟɪɨяɬɧɨɫɬɢ, ɤɨɬɨɪɨɟ 
ɪɚɡɞɟɥяɟɬ ɢɫɫɥɟɞɭɟɦɨɟ ɦɧɨɠɟɫɬɜɨ ɧɚ ɞɜɚ ɤɥɚɫɫɚ: 
ɡɞɨɪɨɜ/ɛɨɥɟɧ; ɤɪɟɞɢɬɨɫɩɨɫɨɛɟɧ/ ɧɟ 
ɤɪɟɞɢɬɨɫɩɨɫɨɛɟɧ, ɷɮɮɟɤɬɢɜɧɨ ɥɟɤɚɪɫɬɜɨ ɞɥя 
ɝɪɭɩɩɵ ɩɚɰɢɟɧɬɨɜ ɢɥɢ ɧɟɬ. Пɪɢɱɟɦ ɨɬ ɜɟɥɢɱɢɧɵ 
ɩɪɢɧяɬɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢя ɡɚɜɢɫɢɬ ɬɨɱɧɨɫɬɶ 
ɦɨɞɟɥɢ ɢ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢя ɩɚɰɢɟɧɬɚ.  

Пɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɢɡɦɟɧяɟɬɫя ɜ 
ɢɧɬɟɪɜɚɥɟ ɨɬ ɧɭɥя ɞɨ ɟɞɢɧɢɰɵ. Вɚɪɶɢɪɭя 
ɡɧɚɱɟɧɢɟ ɩɨɪɨɝɨɜɨɝɨ P, ɤɚɠɞɵɣ ɪɚɡ ɩɪɢ ɪɚɫɱɟɬɚɯ 
ɛɭɞɭɬ ɩɨɥɭɱɚɬɶɫя ɧɨɜɵɟ ɡɧɚɱɟɧɢя ɛɢɧɚɪɧɨɝɨ 
ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ. В ɧɚɲɟɦ ɫɥɭɱɚɟ, ɷɬɨ ɬɨ 
ɡɧɚɱɟɧɢɟ ɜɟɪɨяɬɧɨɫɬɢ Pɩɨɪɨɝ, ɤɨɬɨɪɨɟ ɫɥɟɞɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ ɩɚɰɢɟɧɬɨɜ ɧɚ 
ɛɨɥɶɧɵɯ ɢ ɡɞɨɪɨɜɵɯ, ɮɨɪɦɭɥɚ (2). 

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɜ ɤɚɱɟɫɬɜɟ ɩɨɪɨɝɨɜɨɝɨ 
ɡɧɚɱɟɧɢя ɜɵɛɪɚɬɶ ɜɟɥɢɱɢɧɭ 0.5, ɬɨ ɜɨɡɧɢɤɚɟɬ 
ɩɪɨɛɥɟɦɚ ɱɚɫɬɢɱɧɨɝɨ ɨɬɫɟɱɟɧɢя ɛɨɥɶɧɵɯ 
ɩɚɰɢɟɧɬɨɜ, ɧɚɛɪɚɜɲɢɯ ɧɟɞɨɫɬɚɬɨɱɧɨ ɛɚɥɥɨɜ 
ɪɢɫɤɚ. 

Ⱦɥя ɪɟɲɟɧɢя ɷɬɨɣ ɩɪɨɛɥɟɦɵ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɚɩɩɚɪɚɬ ROC (Receiver Operating 

Characteristic) – ɚɧɚɥɢɡɚ.    
ROC – ɚɧɚɥɢɡ ɞɨɥɝɨɟ ɜɪɟɦя 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɜ ɬɟɨɪɢɢ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ ɢ 
ɪɚɞɢɨɥɨɤɚɰɢɢ ɞɥя ɨɩɢɫɚɧɢя ɫɨɛɵɬɢя 
ɩɪɚɜɢɥɶɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢя ɫɢɝɧɚɥɚ ɢ ɢɫɤɥɸɱɟɧɢя 
ɥɨɠɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ. В ɧɚɫɬɨяɳɟɟ ɜɪɟɦя ROC 

– ɚɧɚɥɢɡ ɧɚɲɟɥ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɜ 
ɡɚɞɚɱɚɯ ɦɟɞɢɰɢɧɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ, ɧɨ ɢ ɜ 
ɛɚɧɤɨɜɫɤɨɦ, ɤɪɟɞɢɬɧɨɦ ɫɤɨɪɪɢɧɝɟ, ɬɟɨɪɢɢ 
ɩɪɢɧяɬɢя ɪɟɲɟɧɢɣ. 

ROC-ɤɪɢɜɚя ɩɨɤɚɡɵɜɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ 
ɤɨɥɢɱɟɫɬɜɚ ɜɟɪɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ ɫɨ ɡɧɚɱɟɧɢɟɦ ɩɚɪɚɦɟɬɪɚ, ɪɚɜɧɵɦ 
ɧɭɥɸ, ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɧɟɜɟɪɧɨ 
ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɫɨ ɡɧɚɱɟɧɢɟɦ 
ɩɚɪɚɦɟɬɪɚ, ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ. Пɪɢ ɷɬɨɦ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫя, ɱɬɨ ɭ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ ɢɦɟɟɬɫя 
ɩɚɪɚɦɟɬɪ, ɜɚɪɶɢɪɭя ɤɨɬɨɪɵɣ, ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɞɜɚ ɤɥɚɫɫɚ. ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɱɚɫɬɨ 
ɧɚɡɵɜɚɸɬ ɩɨɪɨɝɨɦ, ɢɥɢ ɬɨɱɤɨɣ ɨɬɫɟɱɟɧɢя (МЮЭ-off 

ЯКХЮО). В ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɝɨ ɛɭɞɭɬ ɩɨɥɭɱɚɬɶɫя 
ɪɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢя ɨɲɢɛɨɤ I ɢ II ɪɨɞɚ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɧɚ 
ɪɢɫ. 3, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢя, 
ɧɟɨɛɯɨɞɢɦɵɟ ɞɥя ɩɪɨɜɟɞɟɧɢя  ROC – ɚɧɚɥɢɡɚ, ɚ 
ɢɦɟɧɧɨ:  

TP (True Positives) – ɜɟɪɧɨ 
ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɥɭɱɚɢ ɫ ɡɚɛɨɥɟɜɚɧɢɟɦ, ɞɥя 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɢɦɟɪɚ TP=20; 

TN (True Negatives) – ɜɟɪɧɨ 
ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɥɭɱɚɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ 
ɡɚɛɨɥɟɜɚɧɢя, ɞɥя ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɢɦɟɪɚ 
TN=9; 

FN (False Negatives) – ɫɥɭɱɚɢ ɫ 
ɡɚɛɨɥɟɜɚɧɢɟɦ, ɧɨ ɩɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɨɧɨ 
ɜɵяɜɥɟɧɨ ɧɟ ɛɵɥɨ (ɨɲɢɛɤɚ I ɪɨɞɚ), ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɣ «ɥɨɠɧɵɣ ɩɪɨɩɭɫɤ» – ɛɨɥɟɡɧɶ ɧɟ 
ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ, ɞɥя ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɩɪɢɦɟɪɚ FN=2; 

FP (False Positives) – ɫɥɭɱɚɢ, ɤɨɝɞɚ ɛɵɥɨ 
ɜɵɧɟɫɟɧɨ ɪɟɲɟɧɢɟ ɨ ɧɚɥɢɱɢɢ ɡɚɛɨɥɟɜɚɧɢя, ɯɨɬя 
ɟɝɨ ɧɟ ɛɵɥɨ (ɨɲɢɛɤɚ II ɪɨɞɚ). ɗɬɨ ɥɨɠɧɨɟ 
ɨɛɧɚɪɭɠɟɧɢɟ, ɬ.ɤ. ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɨɛɵɬɢя 
ɨɲɢɛɨɱɧɨ ɜɵɧɨɫɢɬɫя ɪɟɲɟɧɢɟ ɨ ɟɝɨ ɧɚɥɢɱɢɢ,  
ɞɥя ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɢɦɟɪɚ FP=1. 

Ⱦɥя ɩɨɫɬɪɨɟɧɢя ROC-ɤɪɢɜɵɯ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɞɜɚ ɩɚɪɚɦɟɬɪɚ: 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ (SeЧsТЭТЯТЭв) ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶ 
(Specificity). 

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥяɥɢ ɩɨ 
ɮɨɪɦɭɥɟ: 

100%
TP

SE
TP FN

 


  (3) 

 

ɋɩɟɰɢɮɢɱɧɨɫɬɶ ɫɱɢɬɚɥɢ ɤɚɤ: 

100%
TN

SP
TN FP

 


  (4) 

 

ɗɬɢ ɞɜɚ ɩɚɪɚɦɟɬɪɚ ɢɫɩɨɥɶɡɭɸɬɫя ɞɥя 
ɨɰɟɧɤɢ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧя ɬɨɱɧɨɫɬɢ ɪɟɲɟɧɢя 
ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. ɋ ɦɟɞɢɰɢɧɫɤɨɣ ɬɨɱɤɢ 
ɡɪɟɧɢя ɫɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ: 

 ɟɫɥɢ ɫɬɚɜɢɬɫя ɡɚɞɚɱɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢя ɩɪɨɩɭɫɤɚ ɛɨɥɶɧɵɯ, ɬɨ ɞɨɥɠɟɧ 
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ɛɵɬɶ ɜɵɛɪɚɧ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ  
SE (ɝɢɩɟɪɞɢɚɝɧɨɫɬɢɤɚ);  

 ɟɫɥɢ ɠɟ ɥɟɱɟɧɢɟ ɫɜяɡɚɧɨ ɫ ɫɟɪɶɟɡɧɵɦɢ 
ɩɨɛɨɱɧɵɦɢ ɷɮɮɟɤɬɚɦɢ, ɬɨ ɝɢɩɟɪɞɢɚɝɧɨɫɬɢɤɚ ɧɟ 
ɞɨɩɭɫɬɢɦɚ ɢ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɟɟ ɜɵɫɨɤɢɟ 
ɭɪɨɜɧɢ ɫɩɟɰɢɮɢɱɧɨɫɬɢ SP Д6Ж. 

В ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɭɜɟɥɢɱɢɜɚɟɬɫя ɪɢɫɤ ɬɨɝɨ, 
ɱɬɨ ɡɞɨɪɨɜɵɦ ɩɚɰɢɟɧɬɚɦ ɛɭɞɟɬ ɩɨɫɬɚɜɥɟɧ 
ɞɢɚɝɧɨɡ «ɛɨɥɟɧ», ɜɨ ɜɬɨɪɨɦ - ɪɢɫɤ ɧɟ ɨɛɧɚɪɭɠɢɬɶ 
ɛɨɥɟɡɧɶ 

В ɬɚɛɥ.3. ɩɨɤɚɡɚɧɵ ɪɚɫɫɱɢɬɚɧɧɵɟ 
ɡɧɚɱɟɧɢя ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɩɚɪɚɦɟɬɪɨɜ TP, 
TN, FN, FP  ɢ ɜɟɥɢɱɢɧ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ 
ɫɩɟɰɢɮɢɱɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ROC – ɤɪɢɜɨɣ. Пɚɪɚɦɟɬɪɵ 
ɨɩɪɟɞɟɥяɥɢɫɶ ɞɥя ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢя ɩɨɪɨɝɚ 
ɨɬɫɟɱɟɧɢя Pɩɨɪɨɝ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0 ɞɨ 1 ɫ 
ɜɵɛɪɚɧɧɵɦ ɲɚɝɨɦ 0.1. 

Кɪɨɦɟ ɷɬɨɝɨ ɨɩɪɟɞɟɥяɥɢ  ɜɟɥɢɱɢɧɭ FPR 
– ɩɪɨɰɟɧɬ ɥɨɠɧɨ ɨɛɧɚɪɭɠɟɧɧɵɯ ɫɥɭɱɚɟɜ 
ɡɚɛɨɥɟɜɚɧɢя, ɝɞɟ  

100%
FP

FPR
TN FP

 


.                    (5) 

 

Пɪɢ ɩɨɫɬɪɨɟɧɢɢ ROC-ɤɪɢɜɨɣ  ɩɨ ɨɫɢ В 
ɨɬɤɥɚɞɵɜɚɸɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ SE, ɩɨ ɨɫɢ ɏ – 

ɡɧɚɱɟɧɢя ɩɚɪɚɦɟɬɪɚ FPR.  
 

Ɍɚɛɥɢɰɚ 3. Пɚɪɚɦɟɬɪɵ ɞɥя ɩɨɫɬɪɨɟɧɢя ROC - 
ɤɪɢɜɨɣ 

№ Pɩɨɪɨɝ TP TN FN FP SE SP FPR 

1 0.1 22 3 0 7 100% 30% 70% 

2 0.2 22 4 0 6 100% 40% 60% 

3 0.3 21 6 1 4 95% 60% 40% 

4 0.4 20 8 2 2 91% 80% 20% 

5 0.5 19 9 3 1 86% 90% 10% 

6 0.6 19 9 3 1 86% 90% 10% 

7 0.7 19 9 3 1 86% 90% 10% 

8 0.8 19 9 3 1 86% 90% 10% 

9 0.9 17 9 5 1 77% 90% 10% 

10 1 0 10 22 0 0% 100% 0% 

 

ɇɚ ɪɢɫ. 4 ɩɨɤɚɡɚɧɚ ɩɨɫɬɪɨɟɧɧɚя ROC – 

ɤɪɢɜɚя. 
ɂɞɟɚɥɶɧɚя ROC-ɤɪɢɜɚя ɞɨɥɠɧɚ 

ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɜɟɪɯɧɢɣ ɥɟɜɵɣ ɭɝɨɥ, ɜ ɤɨɬɨɪɨɦ 
ɩɪɨɰɟɧɬ ɩɪɚɜɢɥɶɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ɫɥɭɱɚɟɜ ɫɨɫɬɚɜɥяɟɬ 100% (ɢɞɟɚɥɶɧɚя 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ), ɚ ɩɪɨɰɟɧɬ ɨɲɢɛɤɢ ɪɚɜɟɧ 
ɧɭɥɸ.  

əɫɧɨ, ɱɬɨ ɜ ɪɟɚɥɶɧɨɫɬɢ ɩɨɫɬɪɨɟɧɧɚя 
ɤɪɢɜɚя ɞɨɥɠɧɚ ɫɬɪɟɦɢɬɶɫя ɤ ɢɞɟɚɥɶɧɨɣ, ɨɞɧɚɤɨ, 
ɜɪяɞ ɥɢ ɛɭɞɟɬ ɞɨɫɬɢɝɚɬɶ ɟɟ.  

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɱɟɦ ɛɥɢɠɟ ROC - 

ɤɪɢɜɚя ɤ ɜɟɪɯɧɟɦɭ ɥɟɜɨɦɭ ɭɝɥɭ, ɬɟɦ ɜɵɲɟ 
ɭɪɨɜɟɧɶ ɤɚɱɟɫɬɜɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢя 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ. ɂ ɧɚɨɛɨɪɨɬ, ɱɟɦ ɦɟɧɶɲɟ 
ɢɡɝɢɛ ɤɪɢɜɨɣ ɢ ɱɟɦ ɛɥɢɠɟ ɨɧɚ ɪɚɫɩɨɥɨɠɟɧɚ ɤ 
ɞɢɚɝɨɧɚɥɶɧɨɣ ɩɪяɦɨɣ (ɩɪяɦɚя ɥɢɧɢя ɩɨɞ ɭɝɥɨɦ 
45, ɫɨɟɞɢɧяɸɳɚя ɥɟɜɵɣ ɧɢɠɧɢɣ ɢ ɩɪɚɜɵɣ 
ɜɟɪɯɧɢɣ ɭɝɥɵ, ɧɚ ɪɢɫ.4 ɩɨɤɚɡɚɧɚ ɩɭɧɤɬɢɪɨɦ), ɬɟɦ 
ɦɟɧɟɟ ɷɮɮɟɤɬɢɜɧɚ ɦɨɞɟɥɶ.  

Ȼɥɢɡɨɫɬɶ ROC-ɤɪɢɜɨɣ ɤ ɞɢɚɝɨɧɚɥɶɧɨɣ 
ɥɢɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ  ɬɚɤ ɧɚɡɵɜɚɟɦɨɦɭ 
«ɛɟɫɩɨɥɟɡɧɨɦɭ» ɤɥɚɫɫɢɮɢɤɚɬɨɪɭ, ɬ.ɟ. ɩɨɥɧɨɣ 
ɧɟɪɚɡɥɢɱɢɦɨɫɬɢ ɤɥɚɫɫɨɜ Д7,8Ж. Ⱥ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ ɩɨɥɭɱɟɧɧɵɦ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ. 

Кɚɤ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɩɨɫɬɪɨɟɧɧɚя ɩɨ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ ROC – ɤɪɢɜɚя ɞɨɫɬɚɬɨɱɧɨ 
ɛɥɢɡɤɚ ɤ ɢɞɟɚɥɶɧɨɣ. 

 

 
 

Ɋɢɫɭɧɨɤ 4 – ROC - ɤɪɢɜɚя 

 

Вɢɡɭɚɥɶɧɚя ɨɰɟɧɤɚ ɤɪɢɜɵɯ ROC ɧɟ 
ɜɫɟɝɞɚ ɩɨɡɜɨɥяɟɬ ɜɵяɜɢɬɶ ɧɚɢɛɨɥɟɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɪɨɝɚ ɢ ɱɢɫɥɟɧɧɨ 
ɨɰɟɧɢɬɶ ɤɚɱɟɫɬɜɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ. 

ɑɚɫɬɨ ɞɥя ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ROC-ɤɪɢɜɵɯ 
ɢɫɩɨɥɶɡɭɸɬ ɨɰɟɧɤɭ ɩɥɨɳɚɞɢ ɩɨɞ ɤɪɢɜɵɦɢ (ɧɚ 
ɪɢɫ. 4 ɡɚɤɪɚɲɟɧɚ ɫɟɪɵɦ ɰɜɟɬɨɦ). ɗɬɚ ɨɰɟɧɤɚ 
ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɜɵɱɢɫɥɟɧɢɟɦ ɩɥɨɳɚɞɢ ɩɨɞ ɦɧɨɝɨɝɪɚɧɧɢɤɨɦ, 
ɨɝɪɚɧɢɱɟɧɧɵɦ ɫɩɪɚɜɚ ɢ ɫɧɢɡɭ ɨɫяɦɢ ɤɨɨɪɞɢɧɚɬ ɢ 
ɫɥɟɜɚ ɜɜɟɪɯɭ – ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɧɵɦɢ 
ɬɨɱɤɚɦɢ (ɪɢɫ. 4).  

ɑɢɫɥɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɩɥɨɳɚɞɢ ɩɨɞ 
ɤɪɢɜɨɣ ɧɚɡɵɜɚɟɬɫя AUC (Area Under Curve).  

В ɥɢɬɟɪɚɬɭɪɟ ɩɪɢɜɨɞɢɬɫя ɷɤɫɩɟɪɬɧɚя 
ɲɤɚɥɚ ɞɥя ɡɧɚɱɟɧɢɣ AUC, ɩɨ ɤɨɬɨɪɨɣ ɦɨɠɧɨ 
ɫɭɞɢɬɶ ɨ ɤɚɱɟɫɬɜɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ  ɦɨɞɟɥɢ Д9,10Ж, 
ɫɦ. ɬɚɛɥ. 4. 

ɇɚɦɢ ɛɵɥɨ ɜɵɱɢɫɥɟɧɨ ɡɧɚɱɟɧɢɟ AUC, 

ɜɟɥɢɱɢɧɚ ɫɨɫɬɚɜɢɥɚ ɛɨɥɟɟ 96%, ɱɬɨ ɩɨɡɜɨɥяɟɬ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ «ɨɬɥɢɱɧɨɦ» ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɢ. 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ 
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ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚɦɢ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɬɚɤɢɟ 
ɮɚɤɬɨɪɵ, ɤɚɤ ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶ ɢ ɜɨɡɪɚɫɬ. 
Пɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ (ɩɥɨɳɚɞɶ ɨɤɨɥɨ 83%) 
ɝɨɜɨɪɢɥɢ ɨɛ «Ɉɱɟɧɶ ɯɨɪɨɲɟɦ» ɤɚɱɟɫɬɜɟ. 
Вɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɩɨɡɜɨɥɢɥɨ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɦɨɞɟɥɢ. 

 

Ɍɚɛɥɢɰɚ 4. ɂɧɬɟɪɜɚɥɵ ɩɥɨɳɚɞɢ ɩɨɞ ROC-ɤɪɢɜɨɣ 
ɢ  ɨɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɦɨɞɟɥɢ 

 

ɂɧɬɟɪɜɚɥ AUC Ʉɚɱɟɫɬɜɨ ɦɨɞɟɥɢ 

0.9÷1.0 Ɉɬɥɢɱɧɨɟ 

0.8÷0.9 Ɉɱɟɧɶ ɯɨɪɨɲɟɟ 

0.7÷0.8 ɏɨɪɨɲɟɟ 

0.6÷0.7 ɋɪɟɞɧɟɟ 

0.5÷0.6 ɇɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

 

ɇɚɪяɞɭ ɫ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦɢ 
ɮɚɤɬɨɪɚɦɢ, ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɪɚɫɫɦɚɬɪɢɜɚɥɢ ɜɥɢяɧɢɟ ɩɨɥɚ, ɩɪɢɟɦɚ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ ɥɟɤɚɪɫɬɜ  ɧɚ ɜɟɪɨяɬɧɨɫɬɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢя ɛɨɥɟɡɧɢ. Ɉɞɧɚɤɨ, ɷɬɢ ɮɚɤɬɨɪɵ ɧɟ 
ɨɤɚɡɚɥɢ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢяɧɢя ɧɚ ɬɨɱɧɨɫɬɶ 
ɦɨɞɟɥɢ ɢ ɛɵɥɢ ɢɫɤɥɸɱɟɧɵ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢя. 

Кɚɤ ɜɢɞɧɨ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥ. 3 ɢ ɪɢɫ. 4, 
ɡɧɚɱɟɧɢя ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ SE, SP, 
FPR ɧɟ ɦɟɧяɸɬɫя ɞɥя ɩɨɪɨɝɚ, ɧɚɯɨɞяɳɟɝɨɫя ɜ 
ɩɪɟɞɟɥɚɯ  

0.5 P 0.9ɩɨɪɨɝ       .           (6) 

ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɬɪɨɤɢ ɜɵɞɟɥɟɧɵ ɜ 
ɬɚɛɥ. 3. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɨɪɨɝɨɜɵɟ ɡɧɚɱɟɧɢя 
ɦɨɝɭɬ ɛɵɬɶ ɥɸɛɵɦ ɱɢɫɥɨɦ ɜ ɭɤɚɡɚɧɧɨɦ 
ɢɧɬɟɪɜɚɥɟ.  

ɇɟɨɞɧɨɡɧɚɱɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɨɬɜɟɬɚ 
ɨɛɭɫɥɨɜɢɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢяɯ ɫ ɰɟɥɶɸ ɭɬɨɱɧɟɧɢя ɩɨɪɨɝɨɜɨɝɨ 
ɡɧɚɱɟɧɢя. 

В ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɢ 
ɤɚɱɟɫɬɜɚ ɦɨɞɟɥɢ ɢ ɭɬɨɱɧɟɧɢя ɢɧɬɟɪɜɚɥɚ 
ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢя  ɨɩɪɟɞɟɥяɥɢ  ɨɬɧɨɲɟɧɢɟ 
ɫɭɦɦɵ  ɩɪɚɜɢɥɶɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɥɭɱɚɟɜ 
(ɤɚɤ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɛɨɥɟɡɧɢ, ɬɚɤ ɢ ɜ ɫɥɭɱɚɟ ɟɟ 
ɧɚɥɢɱɢя) ɤ  ɨɛɳɟɦɭ ɱɢɫɥɭ ɢɦɟɸɳɢɯɫя 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. Ⱦɚɧɧɵɣ ɩɚɪɚɦɟɬɪ  
ɨɩɪɟɞɟɥɢɥɢ ɤɚɤ ɩɟɪɟɦɟɧɧɭɸ F= (TP+TN)/N. 

Ɋɟɡɭɥɶɬɚɬɵ ɡɚɜɢɫɢɦɨɫɬɢ ɩɟɪɟɦɟɧɧɨɣ F ɨɬ 
ɜɟɥɢɱɢɧɵ ɩɨɪɨɝɚ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥ. 5. 

Ⱦɥя ɭɬɨɱɧɟɧɢя ɡɧɚɱɟɧɢя ɩɨɪɨɝɨɜɨɝɨ 
ɡɧɚɱɟɧɢя ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɢ ɪɟɲɟɧɚ ɡɚɞɚɱɚ 
ɩɨɞɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ 
ɮɭɧɤɰɢɢ, ɨɩɢɫɵɜɚɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɶ ɱɢɫɥɚ 
ɩɪɚɜɢɥɶɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɥɭɱɚɟɜ ɨɬ 
ɜɟɥɢɱɢɧɵ ɩɨɪɨɝɚ.  

Ⱦɥя ɪɟɲɟɧɢя ɡɚɞɚɱɢ ɢɫɩɨɥɶɡɨɜɚɥɢ  ɦɨɞɭɥɶ 
NШЧХТЧОКr EsЭТЦКЭО   ɩɚɤɟɬɚ  SЭКЭТsЭТМК. Пɪɨɜɟɞɟɧ 
ɩɨɞɛɨɪ  ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨɥɢɧɨɦɢɚɥɶɧɨɝɨ 
ɭɪɚɜɧɟɧɢя. Кɚɤ ɩɨɤɚɡɚɥɚ ɨɰɟɧɤɚ ɩɨɝɪɟɲɧɨɫɬɢ 
ɩɨɞɛɨɪɚ, ɩɨɥɢɧɨɦ ɩяɬɨɣ ɫɬɟɩɟɧɢ ɨɩɢɫɵɜɚɟɬ 
ɞɚɧɧɵɟ ɫ ɧɚɢɦɟɧɶɲɟɣ ɩɨɝɪɟɲɧɨɫɬɶɸ Д11Ж. 

 

 

 

 

 

Ɍɚɛɥɢɰɚ 5. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ F ɨɬ 
ɜɟɥɢɱɢɧɵ ɩɨɪɨɝɚ 

Pɩɨɪɨɝ F 

0.1 81% 

0.2 88% 

0.3 91% 

0.4 91% 

0.5 91% 

0.6 91% 

0.7 91% 

0.8 88% 

0.9 81% 

 

ɇɚ ɪɢɫ. 5 ɩɨɤɚɡɚɧɨ ɪɟɡɭɥɶɬɢɪɭɸɳɟɟ ɨɤɧɨ 
ɩɚɤɟɬɚ SЭКЭТsЭТМК . 

 
 

Ɋɢɫɭɧɨɤ 5 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ 
ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɜ ɩɚɤɟɬɟ SЭКЭТsЭТМК 

 

Ɂɚɜɢɫɢɦɨɫɬɶ ɩɟɪɟɦɟɧɧɨɣ F ɨɬ ɜɟɥɢɱɢɧɵ 
ɩɨɪɨɝɚ ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟɦ ɜɢɞɚ: 

 

F=0.67+1.90Pɩɨɪɨɝ-5.72Pɩɨɪɨɝ
2
+7.64Pɩɨɪɨɝ

3
-3.82 

Pɩɨɪɨɝ
4 
 (7)  

Ⱦɢɮɮɟɪɟɧɰɢɪɭя ɮɭɧɤɰɢɸ F, ɧɚɯɨɞɢɦ 
ɬɨɱɤɭ ɷɤɫɬɪɟɦɭɦɚ. Кɚɤ ɩɨɤɚɡɚɥɢ ɪɚɫɱɟɬɵ, ɩɪɢ 
ɡɧɚɱɟɧɢɢ ɩɨɪɨɝɚ Pɩɨɪɨɝ=0.62 ɢɦɟɟɬ ɦɟɫɬɨ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɜɢɥɶɧɨ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɧɵɯ ɫɥɭɱɚɟɜ, ɪɚɜɧɨɟ 91%. ɗɬɨ 
ɡɧɚɱɟɧɢɟ яɜɥяɟɬɫя ɭɬɨɱɧɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ 
ɩɨɪɨɝɚ, ɫɦ. ɮɨɪɦɭɥɭ (6). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɥɝɨɪɢɬɦ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɩɚɰɢɟɧɬɨɜ ɫɜɟɥɫя ɤ ɧɟɫɤɨɥɶɤɢɦ ɲɚɝɚɦ: 

1. ɜɜɟɫɬɢ ɡɧɚɱɟɧɢя ɮɢɡɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɫɥɟɞɭɟɦɨɝɨ (ɜɨɡɪɚɫɬ, ɡɧɚɱɟɧɢɟ 
ɂɆɌ ɢ ɩɪ. ɮɚɤɬɨɪɵ, ɭɤɚɡɚɧɧɵɟ ɜ ɬɚɛɥ.1); 

2. ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɭɪɚɜɧɟɧɢɸ 
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ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɪɟɝɪɟɫɫɢɢ ɡɧɚɱɟɧɢя Yɬɟɨɪ 
1 2 3 4 5 6

1 2 3 4 5 6

0.8 17.98 18.29 1.33 1.54 17.92 0.17

0.8 17.98 18.29 1.33 1.54 17.92 0.17
1

x x x x x x

x x x x x x

e

e

            

             ; 

3. ɫɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢя ɫ 
ɩɨɪɨɝɨɜɵɦ ɡɧɚɱɟɧɢɟɦ (ɜ ɧɚɲɟɦ ɩɪɢɦɟɪɟ 0.62);  

4. ɟɫɥɢ  Yɬɟɨɪ > 0.62 ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɜɵɫɨɤɨɣ ɜɟɪɨяɬɧɨɫɬɢ 
ɡɚɛɨɥɟɜɚɧɢя ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɥɢɧɢɱɟɫɤɨɝɨ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢя; 

5. ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɫɥɟɞɭɟɬ 
ɫɱɢɬɚɬɶ, ɱɬɨ ɨɛɫɥɟɞɭɟɦɵɣ ɫɤɨɪɟɟ ɡɞɨɪɨɜ, ɱɟɦ 
ɛɨɥɟɧ. 

Вɵɜɨɞɵ 

В ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɪɚɡɪɚɛɨɬɤɢ 
ɫɤɨɪɢɧɝɨɜɨɣ ɦɨɞɟɥɢ,  ɩɨɡɜɨɥяɸɳɟɣ ɩɨ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦɭ ɚɧɤɟɬɢɪɨɜɚɧɢɸ ɩɚɰɢɟɧɬɨɜ ɛɟɡ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɤɥɢɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɰɟɧɢɜɚɬɶ ɫɬɟɩɟɧɶ ɜɨɡɦɨɠɧɨɝɨ ɪɢɫɤɚ 
ɡɚɛɨɥɟɜɚɧɢя.  

Вɵяɜɥɟɧɵ ɮɚɤɬɨɪɵ, ɨɤɚɡɵɜɚɸɳɟɟ ɜɥɢяɧɢɟ 
ɧɚ ɜɟɪɨяɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢя ɡɚɛɨɥɟɜɚɧɢя. 
Пɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɦɨɞɟɥɢ. Ɍɨɱɧɨɫɬɶ 
ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɛɨɥɟɟ  91%, ɱɬɨ ɩɨɡɜɨɥяɟɬ 
ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɩɪɟɞɥɨɠɟɧɧɭɸ ɦɟɬɨɞɢɤɭ ɞɥя 
ɫɨɫɬɚɜɥɟɧɢя ɫɤɨɪɢɧɝ - ɤɚɪɬ ɩɚɰɢɟɧɬɨɜ.  
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Anokhina I.Y. Development of a scoring model using logistic regression and ROC methods - 

analysis. The problems of creating a scoring model based on medical research. The simulation 

used the methods of data mining, which includes the device logistic regression analysis, logical-

statistical approaches to pattern recognition, including ROC - analysis. We describe the stages of 

development of the scoring model. The accuracy of the simulation. 

Keywords: statistics, scoring models, methodology development, risks, logistic regression, ROC - 

analysis, Statistica package. 
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