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ɋɥɹɞɧɢɤɨɜ, Еɜɝɟɧɢɣ Еɜɝɟɧɶɟɜɢɱ 
 

 

Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɧɟɣɪɨɫɟɬɟɣ = Ɉɫɧɨɜɵ 
ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɢ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ ɧɚɩɪɚɜɥɟɧɢɹ «Ɏɨɬɨɧɢɤɚ ɢ ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɚ» / ȿ.ȿ. ɋɥɹɞɧɢɤɨɜ; 
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ,  Ɏɟɞɟɪɚɥɶɧɨɟ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ, Ʉɚɮɟɞɪɚ ɷɥɟɤɬɪɨɧɧɵɯ ɩɪɢɛɨɪɨɜ. - 
Ɍɨɦɫɤ : ɌɍɋɍɊ, 2012. - 19 ɫ.  

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ: ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ PERC ɢɡɭɱɢɬɶ 
ɡɚɜɢɫɢɦɨɫɬɶ ɪɟɲɟɧɢɹ ɨɬ ɨɛɴɟɦɚ ɞɚɧɧɵɯ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ, ɩɪɨɜɟɡɬɢ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɨɛɭɱɟɧɢɹ ɨɬ ɬɟɦɩɚ (ɡɧɚɱɟɧɢɟ CEta) ɢ 
ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɫɨɜ (ɡɧɚɱɟɧɢɟ CInitWeight). 

ɉɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɨɱɧɨɣ ɢ ɡɚɨɱɧɨɣ ɮɨɪɦ, ɨɛɭɱɚɸɳɢɯɫɹ 
ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ «Ɏɨɬɨɧɢɤɚ ɢ ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɚ» ɩɨ ɤɭɪɫɭ «Ɉɫɧɨɜɵ 
ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɢ». 
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ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ» 
 

Ʉɚɮɟɞɪɚ ɷɥɟɤɬɪɨɧɧɵɯ ɩɪɢɛɨɪɨɜ 
        

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜ.ɤɚɮɟɞɪɨɣ ɗɉ 
_____________ɋ.Ɇ. ɒɚɧɞɚɪɨɜ 

«___»    _____________ 2012 ɝ. 

 
 

Ɉɫɧɨɜɵ ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɢ  

 

ɄɈɆɉɖɘɌȿɊɇɈȿ ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɇȿɃɊɈɋȿɌȿɃ 

 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ  

        ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧɚɩɪɚɜɥɟɧɢɹ «Ɏɨɬɨɧɢɤɚ ɢ ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɚ» 
 

 

 

Ɋɚɡɪɚɛɨɬɱɢɤ 
 
ɞ-ɪ ɮɢɡ.-ɦɚɬ. ɧɚɭɤ, ɩɪɨɮ. ɤɚɮ.ɗɉ 
________ȿ.ȿ. ɋɥɹɞɧɢɤɨɜ 
«____»______________2012 ɝ 

 

 

 
 
 
 
 
 

2012 



 

 

4 

ɋɨɞɟɪɠɚɧɢɟ 
 

1 ȼɜɟɞɟɧɢɟ ............................................................................................................ 5 
2 Ɍɟɨɪɟɬɢɱɟɫɤɚɹ  ɱɚɫɬɶ ........................................................................................ 5 

2.1  Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ................................................................................ 5 
2.2 ɉɪɢɧɰɢɩɵ ɪɚɡɪɚɛɨɬɤɢ ɧɟɣɪɨɢɦɢɬɚɬɨɪɨɜ ............................................ 5 
2.3  Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ .......................................................................... 6 

3  ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɱɚɫɬɶ ............................................................................... 6 
3.1 Ɉɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ PERC .................................................................. 6 
3.2 Ɂɚɞɚɧɢɟ  ɧɚ ɪɚɛɨɬɭ ................................................................................. 7 
3.3   Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ ............................. 7 
3.3.1 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɜ ɬɟɪɦɢɧɚɯ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ .............................. 7 
3.3.2 ȼɵɛɨɪ ɢ ɚɧɚɥɢɡ ɧɟɣɪɨɚɪɯɢɬɟɤɬɭɪɵ, ɚɞɟɤɜɚɬɧɨɣ ɡɚɞɚɱɟ .................. 8 
3.3.3 Ɉɬɛɨɪ ɞɚɧɧɵɯ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ..................... 8 
3.3.4 Ɋɚɡɪɚɛɨɬɤɚ ɫɨɛɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɧɟɣɪɨɢɦɢɬɚɬɨɪɚ? .............................................................. 9 
3.4  Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ............................................................................... 9 
3.5 ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ ................................................................................ 9 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ........................................................................................... 10 
ɉɪɢɥɨɠɟɧɢɟ Ⱥ Ɍɟɤɫɬ ɩɪɨɝɪɚɦɦɵ PERC ......................................................... 11 

  
 
 
 
 



 

 

5 

 
1 Вɜɟɞɟɧɢɟ 

 

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɞɨɥɹ ɜɫɟɯ ɩɪɢɥɨɠɟɧɢɣ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɯ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɟɥɟɣ, ɨɛɵɱɧɨ ɧɚɡɵɜɚɟɦɵɯ 
ɧɟɣрɨɢɦɢтɚтɨрɚɦɢ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɨɛɵɱɧɨ ɫɬɨɢɬ ɞɟɲɟɜɥɟ, ɚ 
ɩɨɥɭɱɚɟɦɵɣ ɩɪɨɞɭɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɛɨɥɟɟ ɧɚɝɥɹɞɧɵɦ, ɦɨɛɢɥɶɧɵɦ ɢ 
ɭɞɨɛɧɵɦ, ɧɟɠɟɥɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɚɩɩɚɪɚɬɭɪɚ. ȼ ɥɸɛɨɦ ɫɥɭɱɚɟ, 
ɪɚɡɪɚɛɨɬɤɟ ɚɩɩɚɪɚɬɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɧɟɣɪɨɫɟɬɢ ɜɫɟɝɞɚ ɞɨɥɠɧɚ 
ɩɪɟɞɲɟɫɬɜɨɜɚɬɶ ɟɟ ɜɫɟɫɬɨɪɨɧɧɹɹ ɨɬɪɚɛɨɬɤɚ ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɢɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ. 

Цɟɥɶ ɞɚɧɧɨɣ рɚɛɨтɵ: ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ PERC ɢɡɭɱɢɬɶ 
ɡɚɜɢɫɢɦɨɫɬɶ ɪɟɲɟɧɢɹ ɨɬ ɨɛɴɟɦɚ ɞɚɧɧɵɯ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ, ɩɪɨɜɟɡɬɢ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɨɛɭɱɟɧɢɹ ɨɬ ɬɟɦɩɚ (ɡɧɚɱɟɧɢɟ CEta) ɢ 
ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɫɨɜ (ɡɧɚɱɟɧɢɟ CInitWeight). 

 

2 Ɍɟɨɪɟɬɢɱɟɫɤɚɹ  ɱɚɫɬɶ 

2.1  Ɉɛщɢɟ ɬɪɟɛɨɜɚɧɢɹ 

 
ȼ ɞɚɧɧɨɦ ɪɚɛɨɬɟ ɨɩɢɫɵɜɚɸɬɫɹ ɧɚɢɛɨɥɟɟ ɨɛɳɢɟ ɩɪɢɧɰɢɩɵ 

ɪɚɡɪɚɛɨɬɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɧɟɣɪɨɩɪɨɝɪɚɦɦ, ɨɛɵɱɧɨ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɋ ɰɟɥɶɸ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɩɪɨɳɟɧɢɹ 
ɢɡɥɨɠɟɧɢɹ ɜɵɛɪɚɧɚ ɩɪɨɫɬɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ - ɨɞɧɨɫɥɨɣɧɵɣ 
ɉȿɊɋȿɉɌɊɈɇ. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɷɬɨɣ ɫɟɬɢ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɜ 
ɥɟɤɰɢɢ.  

ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɩɪɢɜɟɞɟɧɵ ɩɨɥɧɵɟ ɥɢɫɬɢɧɝɢ ɨɩɢɫɵɜɚɟɦɵɯ 
ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɵɟ ɫɬɭɞɟɧɬ, ɡɧɚɤɨɦɵɣ ɫ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟɦ ɧɚ ɌɍɊȻɈ 
ɉȺɋɄȺɅȿ ɞɥɹ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ IBM PC, ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 
ɭɱɟɛɧɵɯ ɰɟɥɹɯ ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɩɨ ɫɜɨɟɦɭ ɠɟɥɚɧɢɸ. 
 

2.2 ɉɪɢɧɰɢɩɵ ɪɚɡɪɚɛɨɬɤɢ ɧɟɣɪɨɢɦɢɬɚɬɨɪɨɜ 

 
ɇɟɣɪɨɢɦɢɬɚɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɶɸɬɟɪɧɭɸ ɩɪɨɝɪɚɦɦɭ (ɢɥɢ 

ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ), ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 
 ɨɩɢɫɚɧɢɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ;  
 ɫɛɨɪ ɞɚɧɧɵɯ ɞɥɹ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ;  
 ɨɛɭɱɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɧɟɣɪɨɫɟɬɢ ɧɚ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɟ ɢɥɢ 

ɡɚɝɪɭɡɤɚ ɭɠɟ ɨɛɭɱɟɧɧɨɣ ɫɟɬɢ ɫ ɞɢɫɤɚ;  
 ɬɟɫɬɢɪɨɜɚɧɢɟ ɨɛɭɱɟɧɧɨɣ ɧɟɣɪɨɫɟɬɢ;  
 ɜɢɡɭɚɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ;  
 ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɨɛɭɱɟɧɧɨɣ ɫɟɬɶɸ;  
 ɡɚɩɢɫɶ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɲɟɧɢɣ ɧɚ ɞɢɫɤɟ.  

ɉɪɨɦɵɲɥɟɧɧɵɟ ɧɟɣɪɨɢɦɢɬɚɬɨɪɵ (ɬɚɤɢɟ, ɤɚɤ NОЮЫКХ АШЫФЬ PЫШПОЬЬТШЧКХ II+ 
ɮɢɪɦɵ NОЮЫКХ АКЫО, ɢɥɢ MЮХЭТNОЮЫШЧ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ 
ɧɚɭɱɧɨɦ ɰɟɧɬɪɟ) ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɢɫɫɥɟɞɨɜɚɬɟɥɸ ɲɢɪɨɤɢɣ ɧɚɛɨɪ 
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ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɷɬɢɯ ɮɭɧɤɰɢɣ. ȼ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɩɪɨɝɪɚɦɦɚɯ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢɧɬɟɪɟɫɭɟɬ ɩɪɟɠɞɟ ɜɫɟɝɨ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ 
ɧɟɣɪɨɫɟɬɢ, ɱɚɫɬɶ ɷɬɢɯ ɮɭɧɤɰɢɣ ɦɨɠɟɬ ɛɵɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɭɩɪɨɳɟɧɚ. 
 

2.3  Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

 
1  ɉɪɢɧɰɢɩɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɜɵɩɨɥɧɹɸɳɟɝɨ 

ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɧɟɣɪɨɫɟɬɟɣ 
2    ɋɬɪɭɤɬɭɪɚ ɢ ɮɭɧɤɰɢɹɦɢ ɛɥɨɤɨɜ ɩɪɨɝɪɚɦɦɵ 
3 ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɟɣ ɚɥɝɨɪɢɬɦɚ ɨɛɭɱɟɧɢɹ 

ɩɟɪɫɟɩɬɪɨɧɚ.  
 
3  Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɱɚɫɬɶ 

3.1 Ɉɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ PERC 

 

ȼ ɷɬɨɦ ɩɭɧɤɬɟ ɛɭɞɟɬ ɨɩɢɫɚɧɚ ɩɪɨɫɬɟɣɲɚɹ ɩɪɨɝɪɚɦɦɚ PERC, 
ɪɟɚɥɢɡɭɸɳɚɹ ɨɛɭɱɟɧɢɟ ɨɞɧɨɫɥɨɣɧɨɝɨ ɉȿɊɋȿɉɌɊɈɇȺ. ȼ ɤɚɱɟɫɬɜɟ 
ɩɪɢɦɟɪɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɥɟɞɭɸɳɚɹ ɡɚɞɚɱɚ. ɇɟɣɪɨɧɧɨɣ ɫɟɬɢ ɩɪɟɞɴɹɜɥɹɟɬɫɹ 
ɜɟɤɬɨɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ 10 ɤɨɦɩɨɧɟɧɬ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɧɭɥɟɦ 
ɢɥɢ ɟɞɢɧɢɰɟɣ. ɋɟɬɶ ɞɨɥɠɧɚ ɧɚɭɱɢɬɶɫɹ ɨɩɪɟɞɟɥɹɬɶ, ɱɟɝɨ ɛɨɥɶɲɟ - ɧɭɥɟɣ ɢɥɢ 
ɟɞɢɧɢɰ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɬɚɤɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɞɢɧ ɧɟɣɪɨɧ 
ɫ ɞɟɫɹɬɶɸ ɜɯɨɞɚɦɢ ɢ ɨɞɧɢɦ ɜɵɯɨɞɨɦ (ɯɨɬɹ ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɧɟɣɪɨɧɨɜ). ɉɪɟɞɫɬɚɜɥɹɟɦɚɹ ɮɭɧɤɰɢɹ ɨɬɧɨɫɢɬɫɹ ɤ 
ɤɥɚɫɫɭ ɥɢɧɟɣɧɨ ɪɚɡɞɟɥɢɦɵɯ, ɩɨɷɬɨɦɭ ɷɬɨɝɨ ɨɞɧɨɝɨ ɧɟɣɪɨɧɚ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ 
ɪɟɲɟɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 200 ɜɟɤɬɨɪɨɜ, 
ɤɨɦɩɨɧɟɧɬɵ ɤɨɬɨɪɵɯ ɪɚɡɵɝɪɵɜɚɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɬɱɢɤɚ 
ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ ɉȺɋɄȺɅə. ɉɪɚɜɢɥɶɧɵɣ ɨɬɜɟɬ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɫɪɚɜɧɟɧɢɟɦ ɱɢɫɥɚ ɧɭɥɟɣ ɢ ɟɞɢɧɢɰ. 

Ɉɛɭɱɟɧɢɟ ɫɟɬɢ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɞɟɥɶɬɚ-ɩɪɚɜɢɥɭ Ɏ.Ɋɨɡɟɧɛɥɚɬɬɚ, 
ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɧɨɦɭ ɜ ɥɟɤɰɢɹɯ. ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɨɛɭɱɟɧɢɹ ɩɪɨɝɪɚɦɦɚ 
ɜɵɞɚɟɬ ɱɢɫɥɨ ɜɵɩɨɥɧɟɧɧɵɯ ɢɬɟɪɚɰɢɣ ɢ ɡɧɚɱɟɧɢɟ ɞɨɫɬɢɝɧɭɬɨɣ ɨɲɢɛɤɢ 
ɨɛɭɱɟɧɢɹ. ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɩɪɢɜɟɞɟɧ ɩɨɥɧɵɣ ɥɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ PERC ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɟɟ ɪɚɛɨɬɵ (ȼɧɢɦɚɧɢɟ! ȿɫɥɢ ɜɵ ɩɪɨɜɟɞɟɬɟ ɪɚɫɱɟɬ ɩɨ ɩɪɨɝɪɚɦɦɟ 
ɧɚ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ, ɬɨ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɦɨɝɭɬ ɫɥɟɝɤɚ ɨɬɥɢɱɚɬɶɫɹ ɨɬ 
ɩɪɢɜɟɞɟɧɧɵɯ ɢɡ-ɡɚ ɪɚɡɥɢɱɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ). 

Ⱦɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɚɱɟɫɬɜɚ ɨɛɭɱɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɨɬɞɟɥɶɧɚɹ 
ɩɪɨɝɪɚɦɦɚ TEST (ɬɟɤɫɬ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɤɨɬɨɪɨɣ ɬɨɠɟ ɩɪɢɜɨɞɹɬɫɹ). 
ɋɬɪɭɤɬɭɪɵ ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɚɧɧɵɯ ɢ ɪɚɛɨɬɚ ɩɪɨɝɪɚɦɦɵ ɚɧɚɥɨɝɢɱɧɵ 
ɩɪɨɝɪɚɦɦɟ PERC. Ⱦɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɭɱɚɣɧɵɟ 
ɜɟɤɬɨɪɚ.  

Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɚ ɜɟɫɶɦɚ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵ, ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ 
ɭɫɩɟɲɧɨ ɫɩɪɚɜɥɹɟɬɫɹ ɫ ɡɚɞɚɱɟɣ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɨɲɢɛɨɤ ɜɨ 2-3 ɡɧɚɤɟ ɨɬɜɟɬɚ. 
ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɷɬɢɯ ɨɲɢɛɨɤ ɧɟ ɜɵɡɵɜɚɟɬ ɡɚɬɪɭɞɧɟɧɢɣ ɢɥɢ ɧɟɞɨɪɚɡɭɦɟɧɢɣ. 
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3.2 Зɚɞɚɧɢɟ  ɧɚ ɪɚɛɨɬɭ 

 

1. ɉɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ PERC ɢɡɭɱɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɪɟɲɟɧɢɹ ɨɬ 
ɨɛɴɟɦɚ ɞɚɧɧɵɯ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ 
ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ Nimages ɜ ɩɨɞɩɪɨɝɪɚɦɦɟ GetDataBase. ɉɨɩɪɨɛɭɣɬɟ 
ɨɛɴɹɫɧɢɬɶ ɭɯɭɞɲɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɫɬɚ ɩɪɢ ɨɛɭɱɟɧɢɢ ɫ ɩɨɫɬɟɩɟɧɧɵɦ 
ɭɦɟɧɶɲɟɧɢɟɦ ɱɢɫɥɚ ɨɛɪɚɡɨɜ. 

2. Ɇɨɞɢɮɢɰɢɪɭɣɬɟ ɩɪɨɝɪɚɦɦɵ PERC ɢ TEST, ɢɡɦɟɧɢɜ ɬɢɩ 
ɩɟɪɟɯɨɞɧɨɣ ɮɭɧɤɰɢɢ ɧɟɣɪɨɧɚ. ɋɪɚɜɧɢɬɟ ɪɟɡɭɥɶɬɚɬɵ. 

3. ɉɪɨɜɟɞɢɬɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɨɛɭɱɟɧɢɹ ɨɬ ɬɟɦɩɚ 
(ɡɧɚɱɟɧɢɟ CEta) ɢ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɫɨɜ (ɡɧɚɱɟɧɢɟ CInitWeight). 
Ɉɛɴɹɫɧɢɬɟ ɩɨɥɭɱɟɧɧɵɟ ɜɚɦɢ ɪɟɡɭɥɶɬɚɬɵ. 

 
3.3   Мɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ  
 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɦɨɠɟɬ ɫɨɫɬɨɹɬɶ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ (ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɜɫɟɯ ɢ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɭɤɚɡɚɧɧɨɦ ɩɨɪɹɞɤɟ). 

 

3.3.1 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɜ ɬɟɪɦɢɧɚɯ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ 

 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɞɥɹ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ 

ɫɩɟɰɢɮɢɤɭ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ, ɨɬɧɨɫɢɬɫɹ ɥɢ ɪɟɲɚɟɦɚɹ 
ɡɚɞɚɱɚ ɤ ɨɞɧɨɦɭ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɬɢɩɨɜ ɧɟɣɪɨɫɟɬɟɜɵɯ ɩɨɫɬɚɧɨɜɨɤ: ɡɚɞɚɱɢ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ (ɤɚɬɟɝɨɪɢɡɚɰɢɢ), ɡɚɞɚɱɢ ɩɨɫɬɪɨɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɦɨɞɟɥɢ (ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɢɫɬɟɦ), ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɚ, ɡɚɞɚɱɢ ɨɩɬɢɦɢɡɚɰɢɢ ɢ 
ɧɟɣɪɨɦɚɬɟɦɚɬɢɤɢ, ɡɚɞɚɱɢ ɭɩɪɚɜɥɟɧɢɹ ɢ, ɧɚɤɨɧɟɰ, ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
ɨɛɪɚɡɨɜ ɢ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ.  

ɇɟɫɬɚɧɞɚɪɬɧɚɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɞɥɹ ɧɟɣɪɨɗȼɆ ɨɛɵɱɧɨ ɬɪɟɛɭɟɬ 
ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɛɨɥɶɲɨɝɨ ɨɩɵɬɚ ɪɟɲɟɧɢɹ ɞɪɭɝɢɯ 
ɡɚɞɚɱ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɨɛɹɡɚɬɟɥɶɧɨ ɧɭɠɧɨ ɨɬɜɟɬɢɬɶ ɧɚ ɜɨɩɪɨɫ: ɚ ɧɭɠɧɚ ɥɢ 
ɜɨɨɛɳɟ ɞɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ? ȼɩɨɥɧɟ ɜɨɡɦɨɠɧɨ (ɢ 
ɱɚɫɬɨ ɛɵɜɚɟɬ ɬɚɤ), ɱɬɨ ɪɟɲɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɦ 
ɫɩɨɫɨɛɨɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɟ ɧɟɣɪɨɢɦɢɬɚɬɨɪɚ ɨɛɵɱɧɨ ɨɤɚɡɵɜɚɟɬɫɹ 
ɧɟ ɷɮɮɟɤɬɢɜɧɵɦ. 

Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɡɚɞɚɱɟ ɩɪɢɡɧɚɤɨɜɵɟ 
ɩɪɨɫɬɪɚɧɫɬɜɚ, ɜ ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ, ɢɝɪɚɸɳɢɟ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 
ɞɚɧɧɨɣ ɡɚɞɚɱɟ. ȿɫɥɢ ɜɵ ɧɟ ɹɜɥɹɟɬɟɫɶ ɷɤɫɩɟɪɬɨɦ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɨ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨɥɭɱɢɬɶ 
ɤɨɧɫɭɥɶɬɚɰɢɢ.   

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɩɪɢɡɧɚɤɨɜɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ ɧɚɥɢɱɢɟ ɢ 
ɞɨɫɬɭɩɧɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɚɧɧɵɯ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɭ ɜɚɫ ɧɟ ɛɭɞɟɬ 
ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɨɛɭɱɟɧɢɹ ɧɟɣɪɨɫɟɬɢ. 

ɂ, ɧɚɤɨɧɟɰ, ɨɱɟɧɶ ɩɨɥɟɡɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɨɠɢɞɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ 
ɧɟɣɪɨɫɟɬɢ ɢ ɫɩɨɫɨɛ ɟɝɨ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ 
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ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɩɪɨɳɟɧɢɸ ɩɨɫɬɚɧɨɜɤɢ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɤ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨɦɭ ɪɟɲɟɧɢɸ. ȿɫɥɢ ɠɟ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɧɟ ɛɭɞɭɬ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɜɚɲɢɦ ɨɠɢɞɚɧɢɹɦ, ɬɨ ɷɬɨ - ɜɚɠɧɚɹ ɩɪɢɱɢɧɚ ɛɨɥɟɟ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨ ɩɨɞɨɣɬɢ ɤ ɡɚɞɚɱɟ. 

 

3.3.2 Вɵɛɨɪ ɢ ɚɧɚɥɢɡ ɧɟɣɪɨɚɪɯɢɬɟɤɬɭɪɵ, ɚɞɟɤɜɚɬɧɨɣ ɡɚɞɚɱɟ 

 
Ɍɢɩ ɢɫɩɨɥɶɡɭɟɦɨɣ ɧɟɣɪɨɫɟɬɢ ɜɨ ɦɧɨɝɨɦ ɞɢɤɬɭɟɬɫɹ ɩɨɫɬɚɜɥɟɧɧɨɣ 

ɡɚɞɚɱɟɣ. Ɍɚɤ, ɞɥɹ ɡɚɞɚɱɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɭɞɨɛɧɵɦɢ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ 
ɦɧɨɝɨɫɥɨɣɧɵɣ ɩɟɪɫɟɩɬɪɨɧ ɢ ɫɟɬɶ Ʌɢɩɩɦɚɧɚ-ɏɟɦɦɢɧɝɚ. ɉɟɪɫɟɩɬɪɨɧ ɬɚɤɠɟ 
ɩɪɢɦɟɧɢɦ ɢ ɞɥɹ ɡɚɞɚɱ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɢɫɬɟɦ ɢ ɩɪɨɝɧɨɡɚ. ɉɪɢ ɪɟɲɟɧɢɢ 
ɡɚɞɚɱ ɤɚɬɟɝɨɪɢɡɚɰɢɢ ɩɨɬɪɟɛɭɸɬɫɹ ɤɚɪɬɚ Ʉɨɯɨɧɟɧɚ, ɚɪɯɢɬɟɤɬɭɪɚ ɜɫɬɪɟɱɧɨɝɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢɥɢ ɫɟɬɶ ɫ ɚɞɚɩɬɢɜɧɵɦ ɪɟɡɨɧɚɧɫɨɦ. Ɂɚɞɚɱɢ 
ɧɟɣɪɨɦɚɬɟɦɚɬɢɤɢ ɨɛɵɱɧɨ ɪɟɲɚɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ 
ɦɨɞɢɮɢɤɚɰɢɣ ɦɨɞɟɥɢ ɏɨɩɮɢɥɞɚ. 

Ʌɭɱɲɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟ ɚɪɯɢɬɟɤɬɭɪɵ, ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɵɯ ɜɚɦ ɧɚɢɛɨɥɟɟ 
ɡɧɚɤɨɦɵ, ɬɚɤ ɤɚɤ ɷɬɨ ɭɩɪɨɫɬɢɬ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ. ɇɚ ɜɵɛɨɪ 
ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɜ ɜɚɲɟɦ ɪɚɫɩɨɪɹɠɟɧɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɨɝɪɚɦɦ. 

 
3.3.3 Ɉɬɛɨɪ ɞɚɧɧɵɯ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɛɭɱɚɸщɟɣ ɜɵɛɨɪɤɢ 

 
ɂɞɟɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɜɵ ɦɨɠɟɬɟ ɩɨɥɭɱɢɬɶ 

ɩɪɨɢɡɜɨɥɶɧɨ ɦɧɨɝɨ ɪɚɡɥɢɱɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɜɚɲɟɣ ɡɚɞɚɱɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 
ɫɥɟɞɭɟɬ ɩɨɡɚɛɨɬɢɬɶɫɹ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɨɲɢɛɨɤ ɢ ɭɤɥɨɧɟɧɢɣ 
ɜ ɞɚɧɧɵɯ (ɟɫɥɢ ɬɨɥɶɤɨ ɢɦɟɧɧɨ ɷɬɨɬ ɜɨɩɪɨɫ ɧɟ ɹɜɥɹɟɬɫɹ ɩɪɟɞɦɟɬɨɦ ɜɚɲɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ). ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɜɤɥɸɱɟɧɢɟ ɜ ɨɛɭɱɚɸɳɭɸ ɜɵɛɨɪɤɭ ɩɪɟɠɞɟ 
ɜɫɟɝɨ ɬɟɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬ ɭɫɥɨɜɢɹ, ɛɥɢɡɤɢɟ ɤ ɭɫɥɨɜɢɹɦ 
ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɣɪɨɫɢɫɬɟɦɵ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɡɚɞɚɱ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ ɞɚɧɧɵɟ, ɟɫɥɢ 
ɷɬɨ ɜɨɡɦɨɠɧɨ, ɫɥɟɞɭɟɬ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɢɧɜɚɪɢɚɧɬɧɨɦ ɜɢɞɟ. 

Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɰɟɥɟɣ ɫɥɟɞɭɟɬ ɱɚɫɬɶ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ ɧɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɨɛɭɱɟɧɢɢ, ɚ ɩɪɢɦɟɧɢɬɶ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ 
ɪɚɛɨɬɵ ɧɟɣɪɨɫɟɬɢ. ɉɨɥɟɡɧɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɨɱɟɧɶ ɛɨɥɶɲɚɹ ɜɵɛɨɪɤɚ 
ɨɛɭɱɚɸɳɢɯ ɞɚɧɧɵɯ ɫɢɥɶɧɨ ɡɚɦɟɞɥɢɬ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɨɝɨ 
ɭɥɭɱɲɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ. 

ȿɫɥɢ ɜ ɜɚɲɟɦ ɪɚɫɩɨɪɹɠɟɧɢɢ ɢɦɟɟɬɫɹ ɜɟɫɶɦɚ ɨɝɪɚɧɢɱɟɧɧɵɣ ɨɛɴɟɦ 
ɞɚɧɧɵɯ, ɬɨ ɩɨɬɪɟɛɭɟɬɫɹ ɚɧɚɥɢɡ ɟɝɨ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɞɥɹ ɪɟɲɟɧɢɹ ɜɚɲɟɣ 
ɡɚɞɚɱɢ. Ɉɛɵɱɧɨ ɷɬɨ ɨɤɚɡɵɜɚɟɬɫɹ ɜɟɫɶɦɚ ɧɟɩɪɨɫɬɵɦ ɜɨɩɪɨɫɨɦ. Ɉɞɧɢɦ ɢɡ 
ɪɟɲɟɧɢɣ ɦɨɠɟɬ ɛɵɬɶ ɭɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟɪɧɨɫɬɢ ɩɪɢɡɧɚɤɨɜɵɯ ɩɪɨɫɬɪɚɧɫɬɜ 
ɡɚɞɚɱɢ. ȼ ɥɸɛɨɦ ɫɥɭɱɚɟ, ɨɛɭɱɚɸɳɢɯ ɞɚɧɧɵɯ ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ, ɱɟɦ 
ɨɛɭɱɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟɣɪɨɫɟɬɢ. 
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3.3.4 Ɋɚɡɪɚɛɨɬɤɚ ɫɨɛɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɭщɟɫɬɜɭɸщɟɝɨ ɧɟɣɪɨɢɦɢɬɚɬɨɪɚ? 

 
ɂɦɟɸɳɢɟɫɹ ɧɚ ɪɵɧɤɟ ɧɟɣɪɨɢɦɢɬɚɬɨɪɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 

ɩɪɨɮɟɫɫɢɨɧɚɥɚɦɢ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɜɚɲɟɝɨ ɭɞɨɛɫɬɜɚ. Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɰɟɥɟɣ ɥɭɱɲɟ ɩɪɟɞɩɨɱɟɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ. ɗɬɨ ɨɛɟɫɩɟɱɢɬ ɜɵɩɨɥɧɟɧɢɟ 
ɫɬɚɧɞɚɪɬɨɜ ɢ ɞɨɤɚɡɚɬɟɥɶɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɜɚɦɢ ɪɟɡɭɥɶɬɚɬɨɜ.  

ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɸɬ ɧɟɫɬɚɧɞɚɪɬɧɵɟ ɡɚɞɚɱɢ ɢ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɚɪɯɢɬɟɤɬɭɪɵ ɧɟɣɪɨɫɟɬɟɣ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɧɨɜɭɸ ɩɪɨɝɪɚɦɦɭ. ɉɪɢ ɜɵɛɨɪɟ ɬɟɯɧɢɱɟɫɤɨɣ ɫɪɟɞɵ ɞɥɹ 
ɜɚɲɟɝɨ ɩɪɨɟɤɬɚ ɩɨɥɟɡɧɨ ɭɱɢɬɵɜɚɬɶ ɢɦɟɸɳɢɟɫɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ 
ɫɪɟɞɫɬɜɚ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɧɟɣɪɨɩɪɨɝɪɚɦɦ ɢ ɨɛɪɚɛɨɬɤɢ ɛɚɡ ɞɚɧɧɵɯ. ȼ 
ɤɚɱɟɫɬɜɟ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ C (ɢɥɢ C++). 
Ⱦɥɹ ɧɟɛɨɥɶɲɢɯ ɩɪɨɟɤɬɨɜ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɉȺɋɄȺɅɖ ɢɥɢ ȻȿɃɋɂɄ. 

ɂ, ɩɨɠɚɥɭɣɫɬɚ, ɧɟ ɬɪɚɬɶɬɟ ɜɪɟɦɹ ɧɚ ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ 
ɫɬɚɧɞɚɪɬɧɨɣ ɮɭɧɤɰɢɢ ɜɵɱɢɫɥɟɧɢɹ ɤɜɚɞɪɚɬɧɨɝɨ ɤɨɪɧɹ! 

 
3.4  Аɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ 

 
ɗɬɨ ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɮɚɡ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ. Ⱦɥɹ ɩɨɥɧɨɬɵ 

ɚɧɚɥɢɡɚ ɫɥɟɞɭɟɬ ɩɨɡɚɛɨɬɢɬɶɫɹ ɨ ɧɚɝɥɹɞɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɢɫɩɨɥɶɡɭɹ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɯ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ. ȿɫɥɢ ɪɟɡɭɥɶɬɚɬɵ ɛɭɞɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɞɚɥɶɧɟɣɲɢɯ ɜɵɱɢɫɥɟɧɢɹɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɗȼɆ, 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɪɚɡɭ ɩɪɟɞɫɬɚɜɢɬɶ ɢɯ ɜ ɮɨɪɦɚɬɟ, ɩɨɧɢɦɚɟɦɨɦ ɞɪɭɝɢɦɢ 
ɩɪɨɝɪɚɦɦɚɦɢ. Ⱦɥɹ ɨɛɦɟɧɚ ɦɟɠɞɭ ɩɪɨɝɪɚɦɦɚɦɢ ɧɟɛɨɥɶɲɢɦɢ ɬɚɛɥɢɰɚɦɢ 
ɞɚɧɧɵɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɤɫɬɨɜɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ. Ⱦɥɹ ɛɨɥɶɲɢɯ 
ɨɛɴɟɦɨɜ ɥɭɱɲɟ ɩɪɢɦɟɧɢɬɶ ɫɬɚɧɞɚɪɬɧɵɟ ɮɨɪɦɚɬɵ, ɧɚɩɪɢɦɟɪ, ɮɨɪɦɚɬ НЛП-
ɮɚɣɥɨɜ ɫɢɫɬɟɦɵ НBASE ɪɚɡɪɚɛɨɬɤɢ ɮɢɪɦɵ AЬСЭШЧ-TКЭО. ɗɬɨ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɡɜɨɥɢɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɚɦ ɫɪɟɞɫɬɜɚ ɷɬɨɣ (ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ) 
ɫɢɫɬɟɦɵ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɯɪɚɧɟɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ. 

ȿɫɥɢ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ 
ɨɠɢɞɚɟɦɵɯ, ɫɤɨɪɟɟ ɜɫɟɝɨ ɩɪɢɞɟɬɫɹ ɜɟɪɧɭɬɶɫɹ ɤ ɩɨɫɬɚɧɨɜɤɟ ɡɚɞɚɱɢ.  
 

3.5 ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

 
Ɉɬɱɟɬ ɞɨɥɠɟɧ ɫɨɫɬɨɹɬɶ ɢɡ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɟɣ:  ɜɜɟɞɟɧɢɟ;  ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ;  ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ;  ɡɚɤɥɸɱɟɧɢɟ;  ɩɪɢɥɨɠɟɧɢɟ. 
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                                              ɉɪɢɥɨɠɟɧɢɟ А 

                                   Ɍɟɤɫɬ ɩɪɨɝɪɚɦɦɵ PERC 

PROGRAM PERC; 
 
(* P E R C  -  ɍɱɟɛɧɚɹ ɩɪɨɝɪɚɦɦɚ, ɪɟɚɥɢɡɭɸɳɚɹ ɨɞɧɨɫɥɨɣɧɵɣ 
               PERCEPTRON.*) 
 
CONST 
    CMКбIЧp     = 20;       (* Ɇɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɜɯɨɞɨɜ *) 
    CMКбOЮЭ     = 10;       (* Ɇɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɜɵɯɨɞɨɜ *) 
    CMКбIЦКРОЬ  = 200;      (* Ɇɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɨɛɪɚɡɨɜ *) 
    CEЭК        = 0.75;     (* Ɍɟɦɩ ɨɛɭɱɟɧɢɹ *) 
    CError      = 5.0e-3;   (* Ƚɪɚɧɢɰɚ ɬɪɟɛɭɟɦɨɣ ɨɲɢɛɤɢ *) 
    CCШЮЧЭОЫ    = 1000;     (* Ɇɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢɬɟɪɚɰɢɣ *) 
    CIЧТЭАОТРСЭ = 5.0;      (* Ɇɚɤɫɢɦɚɥɶɧɨɟ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
                               ɫɥɭɱɚɣɧɵɯ ɫɢɧɚɩɬɢɱɟɫɤɢɯ ɜɟɫɨɜ *) 
    CBiasNeuron = 1.0;      (* Ⱥɤɬɢɜɧɨɫɬɶ ɧɟɣɪɨɧɚ-ɩɨɪɨɝɚ *) 
 
TYPE 
    TMatrix     = ARRAY[0..CMaxInp,1..CMaxOut] OF REAL; 
                    (* ɇɭɥɟɜɨɣ ɫɬɨɥɛɟɰ ɫɨɞɟɪɠɢɬ ɡɧɚɱɟɧɢɹ ɩɨɪɨɝɨɜ *) 
    TInpVector  = ARRAY[1..CMaxInp] OF REAL; 
    TOutVector  = ARRAY[1..CMaxOut] OF REAL; 
 
    (* ɋɬɪɭɤɬɭɪɚ ɫɟɬɢ *) 
    TPerceptron = RECORD    
        NInp : INTEGER;     (* ɑɢɫɥɨ ɜɯɨɞɨɜ *) 
        NOЮЭ : INTEGER;     (* ɑɢɫɥɨ ɜɵɯɨɞɨɜ *) 
        IЧp  : TIЧpVОМЭШЫ;  (* Ɍɟɤɭɳɢɣ ɜɟɤɬɨɪ ɜɯɨɞɨɜ *) 
        OЮЭ  : TOЮЭVОМЭШЫ;  (* Ɍɟɤɭɳɢɣ ɜɟɤɬɨɪ ɜɵɯɨɞɨɜ *) 
        А    : TЦКЭЫТб;     (* Ɇɚɬɪɢɰɚ ɫɜɹɡɟɣ *) 
    END; 
 
    (* Ɂɚɩɢɫɶ ɜ ɛɚɡɟ ɞɚɧɧɵɯ - ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɟ *) 
    TBaseRecord = RECORD 
        X    : TInpVector; 
        Y    : TOutVector; 
    END; 
 
    (* ɋɬɪɭɤɬɭɪɚ ɛɚɡɵ ɞɚɧɧɵɯ *)    
    TBase = RECORD 
        NIЦКРОЬ : INTEGER;  (* ɑɢɫɥɨ ɨɛɭɱɚɸɳɢɯ ɨɛɪɚɡɨɜ *) 
        Images  : ARRAY[1..CMaxImages] OF TBaseRecord; 
    END; 
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VAR 
    VNet                  : TPerceptron; 
    VBase                 : TBase; 
    VOK                   : BOOLEAN; 
    VError, VTemp, VDelta : REAL; 
    VCounter, Vi, Vj, Vk  : INTEGER; 
    VFile                 : FILE OF TPerceptron; 
 
PROCEDURE InitAll; 
(* ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɫ 10 ɜɯɨɞɚɦɢ ɢ ɨɞɧɢɦ ɜɵɯɨɞɨɦ, 
   ɡɚɞɚɧɢɟ ɧɚɱɚɥɶɧɵɯ ɫɥɭɱɚɣɧɵɯ ɡɧɚɱɟɧɢɣ ɦɚɬɪɢɰɵ ɫɜɹɡɟɣ *) 
VAR 
    Li, Lj, Lk : INTEGER; 
BEGIN 
    WITH VNet, VBase DO 
    BEGIN 
        NInp := 10; 
        NOut := 1; 
        FOR Li := 0 TO NInp DO 
            FOR Lj := 1 TO NOut DO 
                 W[Li,Lj] := CInitWeight*(RANDOM-0.5); 
    END; 
    VOK := TRUE; 
END; 
 
PROCEDURE GetDataBase; 
(* Ƚɟɧɟɪɚɰɢɹ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ ɢɡ 200 ɫɥɭɱɚɣɧɵɯ ɨɛɪɚɡɨɜ. 
   ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɪɚɜɢɥɶɧɨɝɨ ɱɢɫɥɚ ɟɞɢɧɢɰ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɹɦɨɣ 
   ɩɨɞɫɬɱɟɬ *) 
VAR 
    Li, Lj, Lk : INTEGER; 
BEGIN 
    VOK := TRUE; 
    WITH VBase, VNet DO 
    BEGIN 
        NImages := 200; 
        FOR Li:= 1 TO NImages DO 
        BEGIN 
            Lk := 0; 
            FOR Lj:=1 TO NInp DO 
            BEGIN 
                (* ɋɥɭɱɚɣɧɨ 0 ɢɥɢ 1 *) 
                Images[Li].X[Lj] := RANDOM( 2 ); 
                (* ɉɨɞɫɱɟɬ ɟɞɢɧɢɰ *) 
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                IF ( Images[Li].X[Lj] > 0 ) 
                    THEN Lk := Lk + 1; 
            END; 
            (* ȼɵɯɨɞ ɪɚɜɟɧ ɟɞɢɧɢɰɟ, ɟɫɥɢ ɜ ɞɚɧɧɨɦ ɜɯɨɞɧɨɦ ɜɟɤɬɨɪɟ 
               ɱɢɫɥɨ ɟɞɢɧɢɰ ɛɨɥɶɲɟ ɱɢɫɥɚ ɧɭɥɟɣ *) 
            IF ( Lk > (NInp-Lk) ) 
                THEN Images[Li].Y[1] := 1 
                ELSE Images[Li].Y[1] := 0 
        END; 
    END; 
END; 
 
PROCEDURE SaveNet; 
(* Ɂɚɩɢɫɶ ɩɚɪɚɦɟɬɪɨɜ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɜ ɮɚɣɥ SAMPLE.DAT. 
   ɉɪɨɢɡɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɨɩɟɪɚɰɢɹɦɢ ɜɵɜɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
   ɤɥɸɱɚ I+ ɢ I- ɤɨɦɩɢɥɹɬɨɪɚ ɌɍɊȻɈ ɉȺɋɄȺɅə *) 
BEGIN 
    ASSIGN( VFile, 'SAMPLE.DAT' ); 
    {$I-} 
    REWRITE( VFile ); 
    {$I+} 
    VOK := (IOResult = 0); 
 
    IF VOK THEN 
    BEGIN 
        {$I-} 
        WRITE( VFile, VNet ); 
        CLOSE ( VFile ); 
        {$I+} 
        VOK := (IOResult = 0); 
    END; 
END; 
 
FUNCTION Sigmoid( Z: REAL ): REAL; 
(* ɋɢɝɦɨɢɞɚɥɶɧɚɹ ɩɟɪɟɯɨɞɧɚɹ ɮɭɧɤɰɢɹ ɧɟɣɪɨɧɚ *) 
BEGIN 
   Sigmoid := 1.0/(1.0+EXP(-Z)); 
END; 
 
(* Ɉɫɧɨɜɧɚɹ ɩɪɨɝɪɚɦɦɚ *) 
BEGIN 
    АRITELN('<< P E R C E P T R O N >> (ɇɟɣɪɨɢɦɢɬɚɬɨɪ) '); 
 
WRITELN('----------------------------------------- '); 
    VOK := TRUE; 
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    (* ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɫ ɤɨɧɬɪɨɥɟɦ ɨɲɢɛɤɢ *) 
    RANDOMIZE; 
    InitAll; 
    IF (NOT VOK) THEN 
    BEGIN 
        АRITELN('Ɉɲɢɛɤɚ ɢɧɢɰɢɚɥɢɡɚɰɢɢ'); 
        HALT; 
    END; 
 
    (* Ƚɟɧɟɪɚɰɢɹ ɛɚɡɵ ɞɚɧɧɵɯ *) 
    VOK := TRUE; 
    GetDataBase; 
    IF (NOT VOK) THEN 
    BEGIN 
        АRITELN('Ɉɲɢɛɤɚ ɩɪɢ ɝɟɧɟɪɚɰɢɢ ɛɚɡɵ ɞɚɧɧɵɯ'); 
        HALT; 
    END; 
 
    (* ɐɢɤɥ ɨɛɭɱɟɧɢɹ *) 
    VOK := TRUE; 
    VCounter := 0; 
    WITH VNet, VBase DO 
        REPEAT 
            VError := 0.0; 
            (* ɐɢɤɥ ɩɨ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɟ *) 
            FOR Vi := 1 TO NImages DO 
            BEGIN 
                (* ɉɨɞɚɱɚ ɨɱɟɪɟɞɧɨɝɨ ɨɛɪɚɡɚ ɧɚ ɜɯɨɞɵ ɫɟɬɢ *) 
                FOR Vj := 1 TO NInp DO 
                BEGIN 
                    Inp[Vj] := Images[Vi].X[Vj]; 
                END; 
 
                (* ɐɢɤɥ ɩɨ ɧɟɣɪɨɧɚɦ. ɉɪɢ ɚɩɩɚɪɚɬɧɨɣ ɪɟɚɥɢɡɚɰɢɢ 
                   ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɚɪɚɥɥɟɥɶɧɨ !!! *) 
                FOR Vk := 1 TO NOut DO 
                BEGIN 
                    (* ɋɨɫɬɨɹɧɢɟ ɨɱɟɪɟɞɧɨɝɨ ɧɟɣɪɨɧɚ *) 
                    VTemp := CBiasNeuron*W[0,Vk]; 
                    FOR Vj := 1 TO NInp DO 
                    BEGIN 
                        VTemp := VTemp + 
                            Inp[Vj]*W[Vj,Vk]; 
                    END; 
                    Out[Vk] := Sigmoid( VTemp ); 
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                    (* ɇɚɤɨɩɥɟɧɢɟ ɨɲɢɛɤɢ *) 
                    VDelta := Images[Vi].Y[Vk]-Out[Vk]; 
                    VError := VError + 0.5*SQR( VDelta ); 
 
                    (* Ɉɛɭɱɟɧɢɟ ɩɨ ɞɟɥɶɬɚ-ɩɪɚɜɢɥɭ Ɋɨɡɟɧɛɥɚɬɬɚ *) 
                    W[0,Vk] := W[0,Vk] + 
                        CEta*CBiasNeuron*VDelta; 
                    FOR Vj := 1 TO NInp DO 
                    BEGIN 
                        W[Vj,Vk] := W[Vj,Vk] + 
                            CEta*Inp[Vj]*VDelta; 
                    END; 
                END; 
            END; 
            VCounter := VCounter + 1; 
        UNTIL ( (VCounter >= CCounter) OR 
                (VError <= CError) ); 
        (* ɐɢɤɥ ɡɚɜɟɪɲɟɧ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ 
           ɢɬɟɪɚɰɢɣ ɢɥɢ ɦɢɧɢɦɚɥɶɧɨ ɞɨɫɬɚɬɨɱɧɨɣ ɨɲɢɛɤɢ *) 
 
    АRITELN( 'ȼɵɩɨɥɧɟɧɨ ', VCШЮЧЭОЫ, ' ɢɬɟɪɚɰɢɣ'); 
    АRITELN( 'Ɉɲɢɛɤɚ ɨɛɭɱɟɧɢɹ ', VEЫЫШЫ ); 
 
    (* ɋɨɯɪɚɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɧɚ ɞɢɫɤɟ *) 
    SaveNet; 
    IF (NOT VOK) THEN 
    BEGIN 
        АRITELN('Ɉɲɢɛɤɚ ɩɪɢ ɡɚɩɢɫɢ ɧɚ ɞɢɫɤ'); 
        HALT; 
    END; 
 
    АRITE('ɇɟɣɪɨɧɧɚɹ ɫɟɬɶ ɨɛɭɱɟɧɚ, ɩɚɪɚɦɟɬɪɵ'); 
    АRITELN(' ɡɚɩɢɫɚɧɵ ɜ ɮɚɣɥ SAMPLE.DAT'); 
END. 
 
Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ PERC 
<< P E R C E P T R O N >> (ɇɟɣɪɨɢɦɢɬɚɬɨɪ)  
-----------------------------------------  
ȼɵɩɨɥɧɟɧɨ 243 ɢɬɟɪɚɰɢɣ  
Ɉɲɢɛɤɚ ɨɛɭɱɟɧɢɹ  4.9997994218E-03 
ɇɟɣɪɨɧɧɚɹ ɫɟɬɶ ɨɛɭɱɟɧɚ, ɩɚɪɚɦɟɬɪɵ ɡɚɩɢɫɚɧɵ ɜ ɮɚɣɥ 
SAMPLE.DAT 
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Ɍɟɤɫɬ ɩɪɨɝɪɚɦɦɵ TEST. 
PROGRAM TEST; 
 
(* T E S T - Ɍɟɫɬɢɪɭɸɳɚɹ ɩɪɨɝɪɚɦɦɚ ɞɥɹ 
ɧɟɣɪɨɢɦɢɬɚɬɨɪɚ PERC *) 
 
CONST 
    CMaxInp     = 20; 
    CMaxOut     = 10; 
    CMaxImages  = 15; 
    CBiasNeuron = 1.0; 
 
TYPE 
    TMatrix     = ARRAY[0..CMaxInp,1..CMaxOut] OF REAL; 
    TInpVector  = ARRAY[1..CMaxInp] OF REAL; 
    TOutVector  = ARRAY[1..CMaxOut] OF REAL; 
    TPerceptron = RECORD 
        NInp : INTEGER; 
        NOut : INTEGER; 
        Inp  : TInpVector; 
        Out  : TOutVector; 
        W    : TMatrix; 
    END; 
 
VAR 
    VNet        : TPerceptron; 
    VTemp       : REAL; 
    VCorrect    : REAL; 
    Vi, Vj, Vk  : INTEGER; 
    VOK         : BOOLEAN; 
    VFile       : FILE OF TPerceptron; 
 
PROCEDURE LoadNet; 
(* ɑɬɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɢɡ ɮɚɣɥɚ SAMPLE.DAT. 
   ɉɪɨɢɡɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɨɩɟɪɚɰɢɹɦɢ ɜɜɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
   ɤɥɸɱɚ I+ ɢ I- ɤɨɦɩɢɥɹɬɨɪɚ ɌɍɊȻɈ ɉȺɋɄȺɅə *) 
 
BEGIN 
    ASSIGN( VFile, 'SAMPLE.DAT' ); 
    {$I-} 
    RESET( VFile ); 
    {$I+} 
    VOK := (IOResult = 0); 
 
    IF VOK THEN 
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    BEGIN 
        {$I-} 
        READ( VFile, VNet ); 
        CLOSE ( VFile ); 
        {$I+} 
        VOK := (IOResult = 0); 
    END; 
END; 
 
FUNCTION Sigmoid( Z: REAL ): REAL; 
BEGIN 
   Sigmoid := 1.0/(1.0+EXP(-Z)); 
END; 
 
BEGIN 
    VOK := TRUE; 
    RANDOMIZE; 
    (* ɑɬɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɨɛɭɱɟɧɧɨɣ ɧɟɣɪɨɫɟɬɢ *) 
    LoadNet; 
    IF (NOT VOK) THEN 
    BEGIN 
        WRITELN('Ɉɲɢɛɤɚ ɩɪɢ ɱɬɟɧɢɢ ɮɚɣɥɚ'); 
        HALT; 
    END; 
    VOK := TRUE; 
    WITH VNet DO 
    BEGIN 
        WRITELN('<<P E R C E P T R O N>> (Ɍɟɫɬɢɪɭɸɳɚɹ ɩɪɨɝɪɚɦɦɚ)'); 
        WRITELN('-----------------------------------------------'); 
        АRITELN(' ȼɈɉɊɈɋ                 ɈɌȼȿɌ  ȼȿɊɇɕɃ ɈɌȼȿɌ  '); 
        WRITELN('-----------------------------------------------'); 
        FOR Vi := 1 TO CMaxImages DO 
        BEGIN 
            (* ɉɨɞɚɱɚ ɧɚ ɜɯɨɞ ɫɥɭɱɚɣɧɨɝɨ ɨɛɪɚɡɚ *) 
            Vk := 0; 
            FOR Vj:=1 TO NInp DO 
            BEGIN 
                (* ɋɥɭɱɚɣɧɨ 0 ɢɥɢ 1 *) 
                Inp[Vj] := RANDOM( 2 ); 
                (* ɉɨɞɫɱɟɬ ɟɞɢɧɢɰ *) 
                IF ( Inp[Vj] > 0 ) 
                THEN Vk := Vk + 1; 
            END; 
            (* ɉɪɚɜɢɥɶɧɵɣ ɨɬɜɟɬ ɢɡɜɟɫɬɟɧ ! *) 
            IF ( Vk > (NInp-Vk) ) 
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            THEN VCorrect := 1.0 
            ELSE VCorrect := 0.0; 
            (* Ɉɬɜɟɬ ɜɵɞɚɟɬ ɧɟɣɪɨɫɟɬɶ *) 
            FOR Vk := 1 TO NOut DO 
            BEGIN 
                VTemp := CBiasNeuron*W[0,Vk]; 
                FOR Vj := 1 TO NInp DO 
                BEGIN 
                    VTemp := VTemp + 
                         Inp[Vj]*W[Vj,Vk]; 
                END; 
                Out[Vk] := Sigmoid( VTemp ); 
            END; 
            (* ȼɵɞɚɱɚ ɪɟɡɭɥɶɬɚɬɨɜ *) 
            FOR Vj := 1 TO NInp DO 
                WRITE( Inp[Vj]:2:0 ); 
            WRITELN('    ',Out[1]:4:2,'    ', VCorrect:2:0); 
        END; 
    END; 
    WRITELN('-------------------------------------------------'); 
END. 
 

Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ TEST. 
 
<<P E R C E P T R O N>> (Ɍɟɫɬɢɪɭɸɳɚɹ ɩɪɨɝɪɚɦɦɚ) 
----------------------------------------------- 
 ȼɈɉɊɈɋ                 ɈɌȼȿɌ    ȼȿɊɇɕɃ ɈɌȼȿɌ 
----------------------------------------------- 
 0 0 0 0 1 1 1 1 0 0    0.00     0 
 0 0 1 0 0 0 0 1 0 1    0.00     0 
 1 1 0 0 0 0 0 1 0 0    0.00     0 
 1 1 1 1 0 1 0 1 1 1    1.00     1 
 0 1 1 1 0 1 1 0 0 0    0.01     0 
 1 0 1 0 1 0 1 1 1 0    0.99     1 
 1 0 1 1 1 0 0 1 1 0    0.98     1 
 1 0 1 1 1 1 0 0 1 1    1.00     1 
 1 1 0 1 1 1 1 0 1 0    1.00     1 
 1 1 0 1 1 1 0 0 0 1    1.00     1 
 0 0 0 0 1 1 0 1 0 1    0.00     0 
 1 0 0 1 0 0 0 0 0 1    0.00     0 
 1 0 0 1 0 0 0 1 1 0    0.00     0 
 0 1 0 1 1 1 0 1 0 0    0.02     0 
 1 1 1 1 1 1 0 1 1 0    1.00     1 
--------------------------------------------
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ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 
 
 

ɋɥɹɞɧɢɤɨɜ ȿ.ȿ. 
 

 
Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɧɟɣɪɨɫɟɬɟɣ  

 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ  
ɩɨ ɞɢɫɰɢɩɥɢɧɟ  «Ɉɫɧɨɜɵ ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɢ» 

 
 
 
 

 
 

 
 
 
 
 
 
 

ɍɫɥ. ɩɟɱ. ɥ. ИИИИИ ɉɪɟɩɪɢɧɬ 
Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ 

634050,  ɝ.Ɍɨɦɫɤ, ɩɪ.Ʌɟɧɢɧɚ, 40 
 
 


