
ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
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ɍɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂȿ ɋɂɋɌȿɆɕ ɍɉɊȺȼɅȿɇɂə 
ȼɈȾɈɋɇȺȻɀȿɇɂȿɆ ɈɌȾȿɅɖɇɈȽɈ ɇȺɋȿɅȬɇɇɈȽɈ ɉɍɇɄɌȺ ɇȺ 

ɈɋɇɈȼȺɇɂɂ ɉɊɂɆȿɇȿɇɂə ɇȿɑȬɌɄɈȽɈ ɊȿȽɍɅəɌɈɊȺ 
Ɇɨɲɧɨɪɢɡ ɇ.ɇ., Ⱦɨɜɝɚɧɢɱ Ⱥ.ɇ. 

ȼɢɧɧɢɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. ȼɢɧɧɢɰɚ, ɍɤɪɚɢɧɚ 
 
ɋɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɟɥɺɧɧɵɯ ɩɭɧɤɬɨɜ, ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ 

ɧɚɫɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɜ ɜɨɞɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɨɬ ɛɥɢɡɥɟɠɚɳɢɯ ɜɨɞɨɺɦɨɜ ɢɥɢ ɨɬ 
ɫɟɬɟɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɨɫɟɞɧɢɯ ɧɚɫɟɥɺɧɧɵɯ ɩɭɧɤɬɨɜ (ɜ ɫɢɥɭ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɯ 
ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɹ ɢɥɢ ɞɪɭɝɢɯ ɩɪɢɱɢɧ), ɥɢɛɨ ɨɧɨ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. Ɍɨɝɞɚ 
ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɨɫɺɥɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɫɤɜɚɠɢɧ, ɨɛɵɱɧɨ ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɩɨ 
ɩɟɪɢɦɟɬɪɭ ɧɚɫɟɥɺɧɧɨɝɨ ɩɭɧɤɬɚ. 

ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɫɧɚɛɠɟɧɢɟ ɜɨɞɨɣ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ. ɋɧɚɱɚɥɚ ɜɨɞɚ, 
ɞɨɛɵɬɚɹ ɢɡ ɫɤɜɚɠɢɧ, ɫɨɛɢɪɚɟɬɫɹ ɜ ɧɟɤɨɬɨɪɨɣ ɜɨɞɨɫɛɨɪɧɨɣ ɺɦɤɨɫɬɢ. ɉɨɫɥɟ ɱɟɝɨ ɜɨɞɚ ɢɡ 
ɷɬɨɣ ɺɦɤɨɫɬɢ ɭɯɨɞɢɬ ɥɢɛɨ ɧɚ ɧɚɩɨɥɧɟɧɢɟ ɩɨɠɚɪɧɨɝɨ ɜɨɞɨɺɦɚ, ɥɢɛɨ ɱɟɪɟɡ ɫɬɚɧɰɢɸ 
ɨɱɢɫɬɤɢ – ɜ ɜɨɞɨɩɪɨɜɨɞɧɭɸ ɦɚɝɢɫɬɪɚɥɶ, ɢɡ ɤɨɬɨɪɨɣ ɜɨɞɚ ɩɨɞ ɧɚɩɨɪɨɦ ɩɨɫɬɭɩɚɟɬ ɤ 
ɩɨɬɪɟɛɢɬɟɥɹɦ. 

ɉɪɢ ɪɚɛɨɬɟ ɬɚɤɢɯ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɱɚɫɬɨ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ 
ɜɫɥɟɞɫɬɜɢɟ ɢɧɬɟɧɫɢɜɧɨɝɨ ɜɨɞɨɨɬɛɨɪɚ ɜ ɨɞɧɨɣ ɱɚɫɬɢ ɩɨɫɺɥɤɚ ɜɨɞɚ ɞɨ ɞɪɭɝɢɯ ɟɝɨ ɱɚɫɬɟɣ 
ɞɨɯɨɞɢɬ ɫ ɩɨɧɢɠɟɧɧɵɦ ɧɚɩɨɪɨɦ. ɋ ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜɫɟɝɨ 
ɧɚɫɟɥɺɧɧɨɝɨ ɩɭɧɤɬɚ ɜ ɰɟɥɨɦ ɦɨɠɟɬ ɛɵɬɶ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɺɥɤɚ ɩɨɫɪɟɞɫɬɜɨɦ ɭɫɬɚɧɨɜɤɢ ɡɚɫɥɨɧɨɤ ɩɟɪɟɞ ɤɚɠɞɨɣ ɨɫɧɨɜɧɨɣ 
ɜɟɬɤɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɦɚɝɢɫɬɪɚɥɢ, ɭɩɪɚɜɥɹɟɦɵɯ ɨɬ ɧɟɱɺɬɤɨɝɨ (fuzzy-) ɪɟɝɭɥɹɬɨɪɚ. 

Ⱦɨɩɭɫɬɢɦ, ɦɚɝɢɫɬɪɚɥɶ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɟɤɨɟɝɨ ɨɬɞɟɥɶɧɨɝɨ ɧɚɫɟɥɺɧɧɨɝɨ ɩɭɧɤɬɚ ɢɦɟɟɬ 
ɬɪɢ ɨɬɜɟɬɜɥɟɧɢɹ. Ɍɨɝɞɚ ɨɛɳɚɹ ɫɯɟɦɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫɬɚɧɰɢɢ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɺɥɤɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɚ ɧɚ ɪɢɫ.1.  

ȼ ɫɯɟɦɟ ɧɚ ɪɢɫ.1 ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: PR 1-1, 1-2, 1-4, 1-6 – 
ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɯɨɞɟ ɦɚɝɢɫɬɪɚɥɢ ɢ ɧɚ ɜɵɯɨɞɚɯ ɟɺ ɩɟɪɜɨɣ (ɪ1), ɜɬɨɪɨɣ (ɪ2) ɢ 
ɬɪɟɬɶɟɣ (ɪ3) ɜɟɬɨɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; GS 1-3, 1-5, 1-7 – ɭɩɪɚɜɥɹɟɦɵɟ ɫɟɪɜɨɩɪɢɜɨɞɚɦɢ 
ɡɚɫɥɨɧɤɢ ɩɟɪɜɨɣ, ɜɬɨɪɨɣ ɢ ɬɪɟɬɶɟɣ ɜɟɬɨɤ ɦɚɝɢɫɬɪɚɥɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 



ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 

ɋɟɤɰɢɹ 1. ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɟ 
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Ɋɢɫ. 1. Ɉɛɳɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɬɞɟɥɶɧɨɝɨ ɧɚɫɟɥɺɧɧɨɝɨ ɩɭɧɤɬɚ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɩɪɢɦɟɧɟɧɢɹ ɧɟɱɺɬɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
Ɋɚɛɨɬɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ, ɭɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫ.1, ɩɪɨɢɫɯɨɞɢɬ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ. ɇɚɩɨɪ ɜ ɜɨɞɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɫɨɡɞɚɺɬɫɹ ɫ ɩɨɦɨɳɶɸ ɧɚɩɨɪɧɨɝɨ ɧɚɫɨɫɚ, ɤɨɬɨɪɵɣ 
ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɨɯɜɚɱɟɧ ɨɛɪɚɬɧɵɦɢ ɫɜɹɡɹɦɢ ɩɨ ɬɨɤɭ ɩɪɢɜɨɞɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ ɢ ɩɨ ɞɚɜɥɟɧɢɸ ɦɚɝɢɫɬɪɚɥɢ. ɋɢɝɧɚɥɵ ɫ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ɧɚ ɤɨɧɰɚɯ ɤɚɠɞɨɣ 
ɢɡ ɜɟɬɨɤ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɩɨɞɚɸɬɫɹ ɧɚ ɧɟɱɺɬɤɢɣ ɪɟɝɭɥɹɬɨɪ. ɇɚ ɜɵɯɨɞɟ 
ɧɟɱɺɬɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɢɦɟɟɦ ɱɟɬɵɪɟ ɫɢɝɧɚɥɚ: ɬɪɢ ɫɢɝɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɨɠɟɧɢɟɦ 
ɡɚɫɥɨɧɨɤ ɤɚɠɞɨɣ ɢɡ ɜɟɬɨɤ ɦɚɝɢɫɬɪɚɥɢ, ɚ ɬɚɤɠɟ ɫɢɝɧɚɥ ɤɨɪɪɟɤɰɢɢ ɨɛɳɟɣ ɧɚɤɚɱɤɢ ɜɨɞɵ ɜ 
ɦɚɝɢɫɬɪɚɥɶ, ɤɨɬɨɪɵɣ ɩɨɞɚɺɬɫɹ ɧɚ ɜɬɨɪɨɣ ɜɯɨɞ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ. ɇɚ ɩɟɪɜɵɣ 
ɜɯɨɞ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɩɨɞɚɺɬɫɹ ɫɢɝɧɚɥ ɡɚɞɚɧɢɹ ɧɚɩɨɪɚ ɜɨɞɵ ɜ ɦɚɝɢɫɬɪɚɥɢ. 

Ɋɚɫɱɺɬ ɧɟɱɺɬɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɢ ɩɨɫɬɪɨɟɧɢɟ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ ɬɚɤɨɣ ɫɢɫɬɟɦɵ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɨɜɟɞɺɦ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ Fuzzy Toolbox ɩɚɤɟɬɚ ɩɪɢɤɥɚɞɧɵɯ 
ɩɪɨɝɪɚɦɦ MatLAB. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɚɱɟɫɬɜɚ ɜɵɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɟɝɭɥɹɬɨɪɚ ɢ 
ɭɩɪɨɳɟɧɢɹ ɟɝɨ ɞɚɥɶɧɟɣɲɟɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɧɢɦɚɟɦ ɬɚɤɢɟ ɢɫɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɪɟɝɭɥɹɬɨɪɚ: 
 ɤɨɥɢɱɟɫɬɜɨ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ɤɚɠɞɨɝɨ ɢɡ ɫɢɝɧɚɥɨɜ ɜɯɨɞɚ/ɜɵɯɨɞɚ – 3, 
 ɮɨɪɦɚ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɟɪɦ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ – ɝɚɭɫɫɨɜɫɤɚɹ 

(ɤɨɥɨɤɨɥɨɨɛɪɚɡɧɚɹ), 
 ɮɨɪɦɚ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɟɪɦ ɫɢɝɧɚɥɨɜ ɜɵɯɨɞɚ – ɬɪɟɭɝɨɥɶɧɚɹ, 
 ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɣ, ɩɨɥɨɠɟɧɢɣ ɡɚɫɥɨɧɨɤ ɢ ɫɢɝɧɚɥɚ ɤɨɪɪɟɤɰɢɢ ɨɛɳɟɣ ɧɚɤɚɱɤɢ ɜɨɞɵ ɜ 

ɦɚɝɢɫɬɪɚɥɶ – ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ (ɞɥɹ ɞɚɜɥɟɧɢɣ: 0 – ɦɢɧɢɦɭɦ, 1 – ɦɚɤɫɢɦɭɦ; 
ɞɥɹ ɡɚɫɥɨɧɨɤ: 0 – ɡɚɫɥɨɧɤɚ ɩɨɥɧɨɫɬɶɸ ɡɚɤɪɵɬɚ, 1 – ɡɚɫɥɨɧɤɚ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɚ). 
ɋɧɚɱɚɥɚ ɡɚɞɚɞɢɦ ɜ Fuzzy Toolbox ɤɨɥɢɱɟɫɬɜɨ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 

ɧɟɱɺɬɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ (ɪɢɫ.2). 
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Ɋɢɫ. 2. Ɂɚɞɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɧɟɱɺɬɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɜ 

ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ Fuzzy Toolbox 
 
Ɂɚɬɟɦ ɩɪɢɫɬɭɩɚɟɦ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɤɨɥɢɱɟɫɬɜ ɬɟɪɦ (ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ) 

ɤɚɠɞɨɝɨ ɫɢɝɧɚɥɚ ɧɟɱɺɬɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ, ɚ ɬɚɤɠɟ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɢɯ ɮɭɧɤɰɢɣ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ (ɪɢɫ. 3). 

 

 
Ɋɢɫ. 3. ɉɪɢɦɟɪɵ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜ ɬɟɪɦ ɢ ɢɯ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: ɚ) ɞɥɹ 

ɫɢɝɧɚɥɨɜ ɩɨ ɞɚɜɥɟɧɢɸ ɜ ɩɟɪɜɨɣ ɜɟɬɤɟ ɦɚɝɢɫɬɪɚɥɢ, ɛ) ɞɥɹ ɡɧɚɱɟɧɢɣ ɩɨɥɨɠɟɧɢɣ ɡɚɫɥɨɧɤɢ 
ɩɟɪɟɞ ɩɟɪɜɨɣ ɜɟɬɤɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɦɚɝɢɫɬɪɚɥɢ (Į1) 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɬɟɪɦ ɢ ɢɯ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ 

ɫɢɫɬɟɦɭ ɩɪɚɜɢɥ ɧɟɱɺɬɤɨɣ ɥɨɝɢɤɢ, ɩɨ ɤɨɬɨɪɵɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɪɟɝɭɥɹɬɨɪ (ɪɢɫ.4). 
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Ɋɢɫ. 4. ɋɢɫɬɟɦɚ ɩɪɚɜɢɥ ɧɟɱɺɬɤɨɣ ɥɨɝɢɤɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɺɬɚ ɧɟɱɺɬɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ Fuzzy Toolbox 

ɩɨɥɭɱɚɟɦ ɪɹɞ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: 2-ɦɟɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɥɨɠɟɧɢɣ ɡɚɫɥɨɧɨɤ ɨɬ 
ɞɚɜɥɟɧɢɣ ɜɨɞɵ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɟɬɤɚɯ ɦɚɝɢɫɬɪɚɥɢ, 3-ɦɟɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ 
ɩɨɥɨɠɟɧɢɣ ɡɚɫɥɨɧɨɤ ɨɬ ɞɚɜɥɟɧɢɣ ɜɨɞɵ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɢ ɨɞɧɨɣ ɢɡ ɫɨɫɟɞɧɢɯ ɜɟɬɨɤ 
ɦɚɝɢɫɬɪɚɥɢ, ɚ ɬɚɤɠɟ 3-ɦɟɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɡɧɚɱɟɧɢɹ ɫɢɝɧɚɥɚ ɤɨɪɪɟɤɰɢɢ ɨɛɳɟɣ ɧɚɤɚɱɤɢ 
ɜɨɞɵ ɜ ɦɚɝɢɫɬɪɚɥɶ ɨɬ ɞɜɭɯ ɩɪɨɢɡɜɨɥɶɧɵɯ ɞɚɜɥɟɧɢɣ ɜɨɞɵ ɜ ɜɟɬɤɚɯ ɦɚɝɢɫɬɪɚɥɢ. 

ɉɪɢ ɚɧɚɥɢɡɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɱɺɬɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɩɨɥɧɨɟ 
ɫɨɜɩɚɞɟɧɢɟ 2-ɦɟɪɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ Į1 = f(ɪ1) ɢ Į3 = f(ɪ3) (ɪɢɫ.5, ɚ). 

Ⱦɥɹ 3-ɦɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɩɨɥɧɵɟ ɫɨɜɩɚɞɟɧɢɹ ɦɟɠɞɭ ɬɚɤɢɦɢ 
ɡɚɜɢɫɢɦɨɫɬɹɦɢ: ɦɟɠɞɭ Į1 = f(ɪ1, ɪ2), Į1 = f(ɪ1, ɪ3), Į3 = f(ɪ1, ɪ3) ɢ Į3 = f(ɪ2, ɪ3) (ɪɢɫ.6, ɚ); 
ɦɟɠɞɭ Į2 = f(ɪ2, ɪ1) ɢ Į2 = f(ɪ2, ɪ3) (ɪɢɫ.6, ɛ); ɦɟɠɞɭ Uɫɦɟɳɟɧɢɹ = f(ɪ1, ɪ2), Uɫɦɟɳɟɧɢɹ = f(ɪ2, 
ɪ3) ɢ Uɫɦɟɳɟɧɢɹ = f(ɪ1, ɪ3) (ɪɢɫ.7). 

 

 
Ɋɢɫ. 5. 2-ɦɟɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ Į1 = f(ɪ1) ɢ Į3 = f(ɪ3) (ɚ) ɢ Į2 = f(ɪ2) (ɛ) 
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Ɋɢɫ. 6. 3-ɦɟɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ Į1 = f(ɪ1, ɪ2), Į1 = f(ɪ1, ɪ3), Į3 = f(ɪ1, ɪ3), Į3 = f(ɪ2, ɪ3) (ɚ), 

Į2=f(ɪ2, ɪ1), Į2 = f(ɪ2, ɪ3) (ɛ) 
 

 
Ɋɢɫ. 7. 3-ɦɟɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ Uɫɦɟɳɟɧɢɹ = f(ɪ1, ɪ2), Uɫɦɟɳɟɧɢɹ = f(ɪ2, ɪ3) ɢ Uɫɦɟɳɟɧɢɹ= f(ɪ1, ɪ3) 

 
ɉɪɢ ɜɢɡɭɚɥɶɧɨɣ ɨɰɟɧɤɟ ɩɨɥɭɱɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɡɚɢɦɧɵɯ 

ɡɚɜɢɫɢɦɨɫɬɟɣ ɧɚ ɪɢɫɭɧɤɚɯ 5 – 7 ɜɢɞɧɨ, ɱɬɨ ɧɢ ɧɚ ɨɞɧɨɣ ɢɡ ɧɢɯ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɦɟɫɬ 
ɧɟɫɢɫɬɟɦɧɵɯ ɥɨɤɚɥɶɧɵɯ ɦɢɧɢɦɭɦɨɜ («ɹɦ»), ɥɢɛɨ ɥɨɤɚɥɶɧɵɯ ɦɚɤɫɢɦɭɦɨɜ («ɛɭɝɪɨɜ»). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɟɱɺɬɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɩɨɥɧɟ ɩɪɢɝɨɞɟɧ ɞɥɹ ɨɬɪɚɛɨɬɤɢ 
ɫɜɨɢɯ ɮɭɧɤɰɢɣ ɩɪɢ ɟɝɨ ɜɨɡɦɨɠɧɨɦ ɜɨɩɥɨɳɟɧɢɢ ɜ ɜɢɞɟ ɪɟɚɥɶɧɨɣ ɦɨɞɟɥɢ. 
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