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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  
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«Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ» 

 

Ʉɚɮɟɞɪɚ ɷɥɟɤɬɪɨɧɧɵɯ ɩɪɢɛɨɪɨɜ 
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ɈȻ ɈȻɊȺɌɇɈɆ ɊȺɋɉɊɈɋɌɊȺɇȿɇɂɂ ɈɒɂȻɈɄ ȼ ɇȿɃɊɈɇɇɈɃ ɋȿɌɂ  
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ɋɥɹɞɧɢɤɨɜ, ȿɜɝɟɧɢɣ ȿɜɝɟɧɶɟɜɢɱ 

 

 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ: ɨɛ ɨɛɪɚɬɧɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɨɲɢɛɨɤ ɜ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ, 
ɨɛɭɱɟɧɢɹ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ Ʉɨɯɨɧɟɧɚ, ɨɩɬɢɦɢɡɚɰɢɢ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ 
ɏɨɩɮɢɥɶɞɚ, ɨɛɭɱɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ: 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: ɧɚɭɱɢɬɶ ɭɦɟɧɢɸ ɦɨɞɟɥɢɪɨɜɚɬɶ, ɢɫɫɥɟɞɨɜɚɬɶ ɢ 
ɨɰɟɧɢɜɚɬɶ, ɫɚɦɨɨɛɭɱɚɸɳɢɟɫɹ ɢ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɢɟɫɹ ɧɟɣɪɨɫɟɬɟɜɵɟ ɫɢɫɬɟɦɵ 
ɜ ɨɩɬɢɤɟ; ɧɚɭɱɢɬɶ ɜɥɚɞɟɧɢɸ ɦɟɬɨɞɚɦɢ, ɫɩɨɫɨɛɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɬɟɯɧɨɥɨɝɢɢ 
ɩɟɪɟɞɚɱɢ, ɩɪɢёɦɚ, ɨɛɪɚɛɨɬɤɢ, ɯɪɚɧɟɧɢɹ ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɫ 
ɩɨɦɨɳɶɸ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ. 

. 

ɉɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɨɱɧɨɣ ɢ ɡɚɨɱɧɨɣ ɮɨɪɦ, ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ «Ɏɨɬɨɧɢɤɚ ɢ ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɚ» ɩɨ ɤɭɪɫɭ «Ɉɫɧɨɜɵ 
ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɢ». 
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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  
ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ» 

 

Ʉɚɮɟɞɪɚ ɷɥɟɤɬɪɨɧɧɵɯ ɩɪɢɛɨɪɨɜ 

        

ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜ.ɤɚɮɟɞɪɨɣ ɗɉ 

ИИИИИИИИИИИИИɋ.Ɇ. ɒɚɧɞɚɪɨɜ 

«ИИИ»    ИИИИИИИИИИИИИ 2012 ɝ. 

 

 

Ɉɫɧɨɜɵ ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɢ  

 

Ɋȿɒȿɇɂȿ ɁȺȾȺɑ: 

ɈȻ ɈȻɊȺɌɇɈɆ ɊȺɋɉɊɈɋɌɊȺɇȿɇɂɂ ɈɒɂȻɈɄ ȼ ɇȿɃɊɈɇɇɈɃ ɋȿɌɂ  

ɈȻɍɑȿɇɂə ɇȿɃɊɈɇɇɈɃ ɋȿɌɂ ɄɈɏɈɇȿɇȺ 

ɈɉɌɂɆɂɁȺɐɂɂ ɇȿɃɊɈɇɇɈɃ ɋȿɌɂ ɏɈɉɎɂɅɖȾȺ 

ɈȻɍɑȿɇɂə ȼȿɊɈəɌɇɈɋɌɇɈɃ ɇȿɃɊɈɇɇɈɃ ɋȿɌɂ 

 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ  ɩɪɚɤɬɢɱɟɫɤɢɦ ɪɚɛɨɬɚɦ 

        ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧɚɩɪɚɜɥɟɧɢɹ «Ɏɨɬɨɧɢɤɚ ɢ ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɚ» 

 

 

 

Ɋɚɡɪɚɛɨɬɱɢɤ 

 

ɞ-ɪ ɮɢɡ.-ɦɚɬ. ɧɚɭɤ, ɩɪɨɮ. ɤɚɮ.ɗɉ 
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1. ȼȼȿȾȿɇɂȿ 

Ⱦɚɧɧɚɹ ɤɭɪɫɨɜɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ ɩɨ ɤɭɪɫɭ 

«Ɉɫɧɨɜɵ ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɢ», ɰɟɥɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɪɚɫɤɪɵɬɢɟ ɨɫɧɨɜɧɵɯ ɩɨɧɹɬɢɣ ɢ 

ɢɡɭɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɦɨɞɟɥɟɣ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɫ ɝɥɭɛɢɧɨɣ, ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɦɨɠɧɨ ɛɵɥɨ ɪɟɚɥɢɡɨɜɚɬɶ ɬɚɤɭɸ ɫɟɬɶ ɧɚ ɬɨɦ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɨɤɚɠɟɬɫɹ 

ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ. 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɦɨɞɟɥɢ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ, ɜɚɠɧɵɟ ɞɥɹ 

ɩɨɧɢɦɚɧɢɹ ɨɫɧɨɜ ɢɡɭɱɚɟɦɨɝɨ ɩɪɟɞɦɟɬɚ, ɢ ɨɛɫɭɠɞɚɸɬɫɹ ɫɜɹɡɢ ɦɟɠɞɭ ɧɟɣɪɨɧɧɵɦɢ ɫɟɬɹɦɢ ɢ 

ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɩɨɧɹɬɢɹɦɢ ɢɡ ɨɛɥɚɫɬɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɛɥɟɦɵ: 

 ȼ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬɧɚɛɥɸɞɚɟɬɫɹɜɡɪɵɜ ɢɧɬɟɪɟɫɚ ɤ ɧɟɣɪɨɧɧɵɦ ɫɟɬɹɦ, 

ɤɨɬɨɪɵɟ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɚɦɵɯ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ – ɛɢɡɧɟɫɟ, ɦɟɞɢɰɢɧɟ, 

ɬɟɯɧɢɤɟ, ɝɟɨɥɨɝɢɢ, ɮɢɡɢɤɟ. ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ ɜɨɲɥɢ ɜ ɩɪɚɤɬɢɤɭ ɜɟɡɞɟ, ɝɞɟ ɧɭɠɧɨ ɪɟɲɚɬɶ 

ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢɥɢ ɭɩɪɚɜɥɟɧɢɹ. Ɍɚɤɨɣ ɜɩɟɱɚɬɥɹɸɳɢɣ ɭɫɩɟɯ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɱɢɧɚɦɢ: 

 Ȼɨɝɚɬɵɟ ɜɨɡɦɨɠɧɨɫɬɢ.  ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ - ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɦɨɳɧɵɣ ɦɟɬɨɞ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɣ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɱɪɟɡɜɵɱɚɣɧɨ ɫɥɨɠɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ; 

 ɉɪɨɫɬɨɬɚ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ.  ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ ɭɱɚɬɫɹ ɧɚ ɩɪɢɦɟɪɚɯ. ɉɨɥɶɡɨɜɚɬɟɥɶ 

ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɩɨɞɛɢɪɚɟɬ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ, ɚ ɡɚɬɟɦ ɡɚɩɭɫɤɚɟɬ ɚɥɝɨɪɢɬɦ 

ɨɛɭɱɟɧɢɹ, ɤɨɬɨɪɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɨɫɩɪɢɧɢɦɚɟɬ ɫɬɪɭɤɬɭɪɭ ɞɚɧɧɵɯ. ɉɪɢ ɷɬɨɦ ɨɬ 

ɩɨɥɶɡɨɜɚɬɟɥɹ, ɤɨɧɟɱɧɨ, ɬɪɟɛɭɟɬɫɹ ɤɚɤɨɣ-ɬɨ ɧɚɛɨɪ ɷɜɪɢɫɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɨ ɬɨɦ, ɤɚɤ 

ɫɥɟɞɭɟɬ ɨɬɛɢɪɚɬɶ ɢ ɩɨɞɝɨɬɚɜɥɢɜɚɬɶ ɞɚɧɧɵɟ, ɜɵɛɢɪɚɬɶ ɧɭɠɧɭɸ ɚɪɯɢɬɟɤɬɭɪɭ ɫɟɬɢ ɢ 

ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ, ɨɞɧɚɤɨ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 

ɭɫɩɟɲɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ, ɝɨɪɚɡɞɨ ɫɤɪɨɦɧɟɟ, ɱɟɦ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɪɚɞɢɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɫɬɚɬɢɫɬɢɤɢ. 

ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵ ɫ ɢɧɬɭɢɬɢɜɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɬɚɤ ɤɚɤ  ɨɧɢ ɨɫɧɨɜɚɧɵ 

ɧɚ ɩɪɢɦɢɬɢɜɧɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɧɟɪɜɧɵɯ ɫɢɫɬɟɦ. ȼ ɛɭɞɭɳɟɦ ɪɚɡɜɢɬɢɟ ɬɚɤɢɯ 

ɧɟɣɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɨɡɞɚɧɢɸ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɦɵɫɥɹɳɢɯ 

ɤɨɦɩɶɸɬɟɪɨɜ. 
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2. ȼȼȿȾȿɇɂȿ ȼ ɂɋɄɍɋɋɌȼȿɇɇɕȿ ɇȿɃɊɈɇɇɕȿ ɋȿɌɂ 

Ɂɚɞɚɱɚ:        ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. 

ɐɟɥɢ:           ɩɨɧɹɬɶ, ɤɚɤ ɨɛɴɹɫɧɢɬɶ ɩɪɨɫɬɵɦɢ ɫɥɨɜɚɦɢ, ɱɬɨ ɬɚɤɨɟ ɧɟɣɪɨɧɧɚɹ  

                      ɫɟɬɶ (ɧ.ɫ.); 

                      ɱɬɨ ɬɚɤɨɟ ɷɥɟɦɟɧɬ, ɟɝɨ ɫɜɹɡɢ ɢ ɮɭɧɤɰɢɢ ɚɤɬɢɜɧɨɫɬɢ; 

                      ɤɚɤ ɩɪɟɞɫɬɚɜɢɬɶ ɫɜɹɡɢ ɜ ɦɚɬɪɢɱɧɨɣ ɮɨɪɦɟ; 

                      ɤɚɤ ɨɛɴɹɫɧɢɬɶ ɩɪɨɫɬɵɦɢ ɫɥɨɜɚɦɢ, ɱɬɨ ɨɛɨɡɧɚɱɚɟɬ ɨɛɭɱɟɧɢɟ ɫɟɬɢ.     

ɂɫɤɭɫɫɬɜɟɧɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɚ ɩɚɪɚɥɥɟɥɶɧɵɯ 

ɜɵɱɢɫɥɟɧɢɣ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɦɧɨɠɟɫɬɜɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɫɬɵɯ ɩɪɨɰɟɫɫɨɪɨɜ. Ɍɚɤɢɟ 

ɩɪɨɰɟɫɫɨɪɵ ɨɛɵɱɧɨ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɪɨɫɬɵ, ɨɫɨɛɟɧɧɨ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɨɰɟɫɫɨɪɚɦɢ, 

ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɜ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɚɯ. Ʉɚɠɞɵɣ ɩɪɨɰɟɫɫɨɪ ɩɨɞɨɛɧɨɣ ɫɟɬɢ ɢɦɟɟɬ 

ɞɟɥɨ ɬɨɥɶɤɨ ɫ ɫɢɝɧɚɥɚɦɢ, ɤɨɬɨɪɵɟ ɨɧ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɥɭɱɚɟɬ, ɢ ɫɢɝɧɚɥɚɦɢ, ɤɨɬɨɪɵɟ ɨɧ 

ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɫɵɥɚɟɬ ɞɪɭɝɢɦ ɩɪɨɰɟɫɫɨɪɚɦ, ɢ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɛɭɞɭɱɢ ɫɨɟɞɢɧɟɧɧɵɦɢ ɜ 

ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɭɸ ɫɟɬɶ ɫ ɭɩɪɚɜɥɹɟɦɵɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ, ɬɚɤɢɟ ɥɨɤɚɥɶɧɨ ɩɪɨɫɬɵɟ 

ɩɪɨɰɟɫɫɨɪɵ ɜɦɟɫɬɟ ɫɩɨɫɨɛɧɵ ɜɵɩɨɥɧɹɬɶ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵɟ ɡɚɞɚɱɢ. 

 ɏɨɬɹ ɧ.ɫ. ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɜɢɞɟ ɛɵɫɬɪɵɯ ɚɩɩɚɪɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, 

ɛɨɥɶɲɢɧɫɬɜɨ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɧɚ ɨɛɵɱɧɵɯ ɤɨɦɩɶɸɬɟɪɚɯ. ɇɚɩɪɢɦɟɪ, ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɧ.ɫ. ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɩɥɚɧɚ ɤɪɟɞɢɬɧɵɯ ɜɵɩɥɚɬ ɢɧɞɢɜɢɞɭɭɦɚ, ɨɛɪɚɳɚɸɳɟɝɨɫɹ ɜ ɛɚɧɤ ɡɚ ɡɚɣɦɨɦ. 

 ɏɨɬɹ ɪɟɲɟɧɢɟ ɧɚ ɨɫɧɨɜɟ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɦɨɠɟɬ ɜɵɝɥɹɞɟɬɶ ɢ ɜɟɫɬɢ ɫɟɛɹ ɤɚɤ ɨɛɵɱɧɨɟ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɨɧɢ ɪɚɡɥɢɱɧɵ ɜ ɩɪɢɧɰɢɩɟ, ɩɨɫɤɨɥɶɤɭ ɛɨɥɶɲɢɧɫɬɜɨ ɪɟɚɥɢɡɚɰɢɣ 

ɧɚ ɨɫɧɨɜɟ ɧ.ɫ. “ɨɛɭɱɚɟɬɫɹ”, ɚ ɧɟ ɩɪɨɝɪɚɦɦɢɪɭɟɬɫɹ: ɫɟɬɶ ɭɱɢɬɫɹ ɜɵɩɨɥɧɹɬɶ ɡɚɞɚɱɭ, ɚ ɧɟ 

ɩɪɨɝɪɚɦɦɢɪɭɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ. 

 Ɋɟɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɧ.ɫ. ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɦɢ ɢ, ɧɟɫɨɦɧɟɧɧɨ, ɜ 

ɛɭɞɭɳɟɦ ɧɚɲɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɜɨɡɪɚɫɬɭɬ ɡɚ ɫɱɟɬ 

ɥɭɱɲɟɝɨ ɩɨɧɢɦɚɧɢɹ ɢɯ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɯ ɩɪɢɧɰɢɩɨɜ. ɇɨ ɭɠɟ ɫɟɝɨɞɧɹ ɢɦɟɟɬɫɹ ɧɟɦɚɥɨ 

ɜɩɟɱɚɬɥɹɸɳɢɯ ɪɚɡɪɚɛɨɬɨɤ. 

 Ȼɚɡɚ ɩɪɢɥɨɠɟɧɢɣ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɩɪɨɫɬɨ ɨɝɪɨɦɧɚ: 

- ɜɵɹɜɥɟɧɢɟ ɮɚɥɶɲɢɜɵɯ ɤɪɟɞɢɬɧɵɯ ɤɚɪɬ; 

- ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɢɡɦɟɧɟɧɢɣ ɧɚ ɮɨɧɞɨɜɨɣ ɛɢɪɠɟ; 

- ɫɨɫɬɚɜɥɟɧɢɟ ɤɪɟɞɢɬɧɵɯ ɩɥɚɧɨɜ; 
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- ɨɩɬɢɱɟɫɤɨɟ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɫɢɦɜɨɥɨɜ; 

- ɩɪɨɮɢɥɚɤɬɢɤɚ ɢ ɞɢɚɝɧɨɫɬɢɤɚ ɡɚɛɨɥɟɜɚɧɢɣ ɱɟɥɨɜɟɤɚ; 

- ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ; 

- ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɟɦ ɚɜɬɨɦɨɛɢɥɹ; 

- ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɩɪɢ ɩɨɫɚɞɤɟ ɩɨɜɪɟɠɞɟɧɧɵɯ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɬ.ɞ. 

 Ȼɭɞɭɳɟɟ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɤɚɠɟɬɫɹ ɜɩɨɥɧɟ ɹɫɧɵɦ, ɢ ɫɟɝɨɞɧɹ ɷɬɨ ɬɚ ɨɛɥɚɫɬɶ ɡɧɚɧɢɣ, 

ɨ ɤɨɬɨɪɨɣ ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜɫɟ ɧɚɭɱɧɵɟ ɫɩɟɰɢɚɥɢɫɬɵ, 

ɪɚɛɨɬɚɸɳɢɟ ɜ ɨɛɥɚɫɬɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɪɚɜɧɨ ɤɚɤ ɢ ɦɧɨɝɢɟ ɢɧɠɟɧɟɪɵ, ɢ 

ɧɚɭɱɧɵɟ ɪɚɛɨɬɧɢɤɢ ɫɦɟɠɧɵɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ Д1Ж. 

 

2.1.Ɉɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ 

 ɇɟɣɪɨɧɧɚɹ ɫɟɬɶ ɹɜɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɷɥɟɦɟɧɬɨɜ, ɫɨɟɞɢɧɟɧɧɵɯ ɧɟɤɨɬɨɪɵɦ 

ɨɛɪɚɡɨɦ ɬɚɤ, ɱɬɨɛɵ ɦɟɠɞɭ ɧɢɦɢ ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ. ɗɬɢ ɷɥɟɦɟɧɬɵ, 

ɧɚɡɵɜɚɟɦɵɟ ɬɚɤɠɟ ɧɟɣɪɨɧɚɦɢ ɢɥɢ ɭɡɥɚɦɢ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɪɨɫɬɵɟ ɩɪɨɰɟɫɫɨɪɵ, 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɬɨɪɵɯ ɨɛɵɱɧɨ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɧɟɤɨɬɨɪɵɦ ɩɪɚɜɢɥɨɦ 

ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɢ ɩɪɚɜɢɥɨɦ ɚɤɬɢɜɢɡɚɰɢɢ, ɩɨɡɜɨɥɹɸɳɢɦ ɜɵɱɢɫɥɢɬɶ 

ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ. ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɷɥɟɦɟɧɬɚ ɦɨɠɟɬ 

ɩɨɫɵɥɚɬɶɫɹ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ ɩɨ ɜɡɜɟɲɟɧɧɵɦ ɫɜɹɡɹɦ, ɫ ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɫɜɹɡɚɧ ɜɟɫɨɜɨɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɢɥɢ ɜɟɫ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ɜɟɫɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɜɚɟɦɵɣ 

ɫɢɝɧɚɥ ɢɥɢ ɭɫɢɥɢɜɚɟɬɫɹ, ɢɥɢ ɩɨɞɚɜɥɹɟɬɫɹ. ɗɥɟɦɟɧɬ ɧ.ɫ. ɫɯɟɦɚɬɢɱɟɫɤɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 2.1. 

 

Ɋɢɫɭɧɨɤ 2.1 – Ɉɬɞɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. 

ɋɬɪɭɤɬɭɪɚ ɫɜɹɡɟɣ ɨɛɵɱɧɨ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɞɜɚ ɷɬɚɩɚ: 

- ɫɧɚɱɚɥɚ ɪɚɡɪɚɛɨɬɱɢɤ ɫɢɫɬɟɦɵ ɭɤɚɡɵɜɚɟɬ, ɤɚɤɢɟ ɷɥɟɦɟɧɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɫɜɹɡɚɧɵ ɢ ɜ 

ɤɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, 
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- ɡɚɬɟɦ ɜ ɩɪɨɰɟɫɫɟ ɮɚɡɵ ɨɛɭɱɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɟɫɨɜɵɯ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ. 

 ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ, ɧɨ ɜɫɟ ɨɧɢ ɨɛɥɚɞɚɸɬ 

ɪɹɞɨɦ ɨɛɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: 

- ɦɧɨɠɟɫɬɜɨ ɩɪɨɫɬɵɯ ɩɪɨɰɟɫɫɨɪɨɜ 

- ɫɬɪɭɤɬɭɪɚ ɫɜɹɡɟɣ 

- ɩɪɚɜɢɥɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɨɜ ɜ ɫɟɬɢ 

- ɩɪɚɜɢɥɨ ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɜɯɨɞɹɳɢɯ ɫɢɝɧɚɥɨɜ 

- ɩɪɚɜɢɥɨ ɜɵɱɢɫɥɟɧɢɹ ɫɢɝɧɚɥɚ ɚɤɬɢɜɧɨɫɬɢ 

- ɩɪɚɜɢɥɨ ɨɛɭɱɟɧɢɹ, ɤɨɪɪɟɤɬɢɪɭɸɳɢɟ ɫɜɹɡɢ Д1Ж. 

 

2.2. Ɉɛɭɱɟɧɢɟ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ 

 Ʉɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɩɪɟɞɴɹɜɥɹɟɦɨɝɨ ɟɣ ɜ ɩɪɨɰɟɫɫɟ 

ɨɛɭɱɟɧɢɹ ɧɚɛɨɪɚ ɭɱɟɛɧɵɯ ɞɚɧɧɵɯ. ɍɱɟɛɧɵɟ ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɬɢɩɢɱɧɵɦɢ ɞɥɹ ɡɚɞɚɱɢ, 

ɪɟɲɟɧɢɸ ɤɨɬɨɪɨɣ ɨɛɭɱɚɟɬɫɹ ɫɟɬɶ. Ɉɛɭɱɟɧɢɟ ɱɚɫɬɨ ɨɤɚɡɵɜɚɟɬɫɹ ɭɧɢɤɚɥɶɧɵɦ ɩɪɨɰɟɫɫɨɦ, 

ɤɨɝɞɚ ɩɪɢɟɦɥɟɦɵɟ ɪɟɲɟɧɢɹ ɦɧɨɝɢɯ ɩɪɨɛɥɟɦ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɬɨɥɶɤɨ ɜ ɩɪɨɰɟɫɫɟ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. Ɋɚɡɪɚɛɨɬɱɢɤɚɦ ɪɟɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ 

ɬɪɟɛɭɟɬɫɹ ɫɥɟɞɭɸɳɟɟ: 

 ȼɵɛɪɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɦɨɞɟɥɶ ɫɟɬɢ 

 Ɉɩɪɟɞɟɥɢɬɶ ɬɨɩɨɥɨɝɢɸ ɫɟɬɢ (ɬ.ɟ. ɱɢɫɥɨ ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ ɫɜɹɡɢ) 

 ɍɡɧɚɬɶ ɩɚɪɚɦɟɬɪɵ ɨɛɭɱɟɧɢɹ 

ɑɚɫɬɨ ɪɚɡɪɚɛɨɬɱɢɤɭ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɞɚɧɧɵɯ. Ɍɚɤɚɹ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɦɨɠɟɬ ɛɵɬɶ ɫɨɜɫɟɦ ɩɪɨɫɬɨɣ, - ɧɚɩɪɢɦɟɪ, ɩɟɪɟɜɨɞ ɫ ɩɨɦɨɳɶɸ 

ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɡɧɚɱɟɧɢɣ ɜɫɟɯ ɩɪɢɡɧɚɤɨɜ ɜ ɞɢɚɩɚɡɨɧ ɨɬ 0 ɞɨ 1, - ɚ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɞɭɪ Д1Ж. 
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3. ɄɅȺɋɋɂɎɂɄȺɐɂə ɈȻɊȺɁɐɈȼ 

3.1.Ɇɧɨɠɟɫɬɜɨ ɩɪɨɫɬɵɯ ɩɪɨɰɟɫɫɨɪɨɜ 

ɋ ɤɚɠɞɵɦ ɩɪɨɰɟɫɫɨɪɨɦ ɫɜɹɡɵɜɚɟɬɫɹ ɧɚɛɨɪ ɜɯɨɞɹɳɢɯ ɫɜɹɡɟɣ, ɩɨ ɤɨɬɨɪɵɦ ɤ ɞɚɧɧɨɦɭ 

ɷɥɟɦɟɧɬɭ ɩɨɫɬɭɩɚɸɬ ɫɢɝɧɚɥɵ ɨɬ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ, ɢ ɧɚɛɨɪ ɜɯɨɞɹɳɢɯ ɫɜɹɡɟɣ, ɩɨ 

ɤɨɬɨɪɵɦ ɫɢɝɧɚɥɵ ɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɟɪɟɞɚɸɬɫɹ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ. 

 ɇɟɤɨɬɨɪɵɟ ɷɥɟɦɟɧɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɢɝɧɚɥɨɜ ɢɡ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɢ 

ɩɨɷɬɨɦɭ ɧɚɡɵɜɚɸɬɫɹ ɜɯɨɞɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɚ ɧɟɤɨɬɨɪɵɟ ɞɥɹ ɜɵɜɨɞɚ ɜɨ ɜɧɟɲɧɸɸ ɫɪɟɞɭ 

ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɱɢɫɥɟɧɢɣ, ɢ ɧɚɡɵɜɚɸɬɫɹ ɜɵɯɨɞɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ. 

 

3.2.ɋɬɪɭɤɬɭɪɚ ɫɜɹɡɟɣ 

ɋɬɪɭɤɬɭɪɚ ɫɜɹɡɟɣ ɨɬɪɚɠɚɟɬ ɬɨ, ɤɚɤ ɫɨɟɞɢɧɟɧɵ ɷɥɟɦɟɧɬɵ ɫɟɬɢ.  

ȼ ɨɞɧɨɣ ɦɨɞɟɥɢ ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧ ɫɨ ɜɫɟɦɢ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ 

ɫɟɬɢ, ɜ ɞɪɭɝɨɣ ɦɨɞɟɥɢ ɷɥɟɦɟɧɬɵ ɦɨɝɭɬ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ ɜ ɧɟɤɨɬɨɪɨɣ ɭɩɨɪɹɞɨɱɟɧɧɨɣ ɩɨ 

ɭɪɨɜɧɹɦ ɢɟɪɚɪɯɢɢ, ɝɞɟ ɫɜɹɡɢ ɞɨɩɭɫɤɚɸɬɫɹ ɬɨɥɶɤɨ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɜ ɫɦɟɠɧɵɯ ɫɥɨɹɯ, ɚ ɜ 

ɬɪɟɬɶɟɣ- ɦɨɝɭɬ ɞɨɩɭɫɤɚɬɶɫɹ ɨɛɪɚɬɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɫɥɨɹɦɢ ɢɥɢ ɜɧɭɬɪɢ ɨɞɧɨɝɨ 

ɫɥɨɹ, ɢɥɢ ɠɟ ɞɨɩɭɫɤɚɬɶɫɹ ɩɨɫɵɥɤɚ ɫɢɝɧɚɥɨɜ ɷɥɟɦɟɧɬɚɦɢ ɫɚɦɢɦ ɫɟɛɟ. 

 Кɚɠɞɚɹ ɫɟɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɟɦɹ ɩɚɪɚɦɟɬɪɚɦɢ: 

1. ɗɥɟɦɟɧɬ, ɨɬ ɤɨɬɨɪɨɝɨ ɢɫɯɨɞɢɬ ɞɚɧɧɚɹ ɫɜɹɡɶ. 

2. ɗɥɟɦɟɧɬ, ɤɨɬɨɪɨɦɭ ɞɚɧɧɚɹ ɫɜɹɡɶ ɧɚɩɪɚɜɥɟɧɚ. 

3. ɑɢɫɥɨ, ɭɤɚɡɵɜɚɸɳɟɟ ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɬ.ɟ. ɜɟɫ ɫɜɹɡɢ). 

Ɉɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɞɚɜɥɟɧɢɸ ɚɤɬɢɜɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɷɥɟɦɟɧɬɚ, ɚ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ – ɭɫɢɥɟɧɢɸ ɟɝɨ ɚɤɬɢɜɧɨɫɬɢ. 

ɋɬɪɭɤɬɭɪɚ ɫɜɹɡɟɣ ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɫɨɜɨɣ ɦɚɬɪɢɰɵ W, ɜ ɤɨɬɨɪɨɣ ɤɚɠɞɵɣ 

ɷɥɟɦɟɧɬ ij
w ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɟɥɢɱɢɧɭ ɜɟɫɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɥɹ ɫɜɹɡɢ, ɢɞɭɳɟɣ ɨɬ 

ɷɥɟɦɟɧɬɚiɤ ɷɥɟɦɟɧɬɭ j.Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɫɜɹɡɟɣ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɨɞɧɚ, ɚ 

ɧɟɫɤɨɥɶɤɨ ɜɟɫɨɜɵɯ ɦɚɬɪɢɰ, ɟɫɥɢ ɷɥɟɦɟɧɬɵ ɫɟɬɢ ɨɤɚɡɵɜɚɸɬɫɹ ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɦɢ ɜ ɫɥɨɢ 

[2]. 
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Ɋɢɫɭɧɨɤ 3.2 – Ɇɚɬɪɢɰɚ, ɨɩɢɫɵɜɚɸɳɚɹ ɫɟɬɟɜɵɟ ɫɜɹɡɢ. 

 

3.3.ɉɪɚɜɢɥɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɨɜ ɜ ɫɟɬɢ 

 ȼ ɨɛɵɱɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɫɥɨɜɢɹ, ɜɵɩɨɥɧɟɧɢɟ 

ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬ ɧɚɱɚɥɨ ɢ ɤɨɧɟɰ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ɍɨ ɠɟ ɫɚɦɨɟ ɜɟɪɧɨ ɢ ɞɥɹ 

ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. Ʉɚɠɞɚɹ ɤɨɧɤɪɟɬɧɚɹ ɦɨɞɟɥɶ ɫɟɬɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɥɢɱɢɟ ɧɟɤɨɬɨɪɨɝɨ 

ɩɪɚɜɢɥɚ ɨɛɧɨɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ ɢ ɩɨɫɵɥɤɢ ɫɢɝɧɚɥɚ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ. ɉɪɢ 

ɷɬɨɦ ɜ ɨɞɧɢɯ ɦɨɞɟɥɹɯ ɦɨɦɟɧɬɵ ɨɛɧɨɜɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɵɛɢɪɚɸɬɫɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ, ɜ 

ɞɪɭɝɢɯ ɠɟ ɦɨɞɟɥɹɯ ɨɛɧɨɜɥɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɝɪɭɩɩ ɷɥɟɦɟɧɬɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɝɪɭɩɩ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ.  

 

 

3.4.ɉɪɚɜɢɥɨ ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɜɯɨɞɹɳɢɯ ɫɢɝɧɚɥɨɜ 

 Ⱦɨɜɨɥɶɧɨ ɱɚɫɬɨ ɜɯɨɞɹɳɢɟ ɫɢɝɧɚɥɵ ɷɥɟɦɟɧɬɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɬɶ ɩɭɬɟɦ 

ɫɭɦɦɢɪɨɜɚɧɢɹ ɢɯ ɜɡɜɟɲɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. ɉɪɢɦɟɪ ɷɬɨɝɨ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ.3.4. 
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net



      


 

ɢɥɢ ɜ ɜɟɤɬɨɪɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ 

 0.7 0.1 0.3

0.3

3.1

0.5

     
 

Ɋɢɫɭɧɨɤ 3.4 – Ɍɢɩɢɱɧɵɣ ɦɟɬɨɞ ɫɭɦɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɤɨɧɤɪɟɬɧɨɦɭ 
ɷɥɟɦɟɧɬɭ. 

j
net - ɪɟɡɭɥɶɬɚɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɜɜɨɞɚ ɷɥɟɦɟɧɬɚ j, i

x  - ɜɵɯɨɞ ɷɥɟɦɟɧɬɚ i, ɚ n–ɱɢɫɥɨ 

ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɫɜɹɡɟɣ. 

 ɂɫɩɨɥɶɡɭɸɬɫɹ ɢ ɞɪɭɝɢɟ ɮɨɪɦɵ ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɜɯɨɞɹɳɢɯ ɫɢɝɧɚɥɨɜ. ɑɚɫɬɨ 

ɜɫɬɪɟɱɚɸɳɢɣɫɹ ɦɟɬɨɞ – ɪɚɫɫɦɨɬɪɟɧɢɟ ɤɜɚɞɪɚɬɚ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɡɧɚɱɟɧɢɟɦ ɫɢɥɵ ɫɜɹɡɢ ɢ 

ɡɧɚɱɟɧɢɟɦ ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɩɨ ɫɜɹɡɢ ɫɢɝɧɚɥɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɬɚɤɢɯ 

ɪɚɡɧɨɫɬɟɣ ɞɥɹ ɜɫɟɯ ɜɯɨɞɹɳɢɯ ɫɜɹɡɟɣ ɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ Д3Ж. 

 

3.5.ɉɪɚɜɢɥɨ ɜɵɱɢɫɥɟɧɢɹ ɫɢɝɧɚɥɚ ɚɤɬɢɜɧɨɫɬɢ 

Ⱦɥɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɢɦɟɟɬɫɹ ɩɪɚɜɢɥɨ ɜɵɱɢɫɥɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɨɟ 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɟɪɟɞɚɬɶ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ ɢɥɢ ɜɨ ɜɧɟɲɧɸɸ ɫɪɟɞɭ. ɗɬɨ ɩɪɚɜɢɥɨ 

ɧɚɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɟɣ ɚɤɬɢɜɧɨɫɬɢ, ɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɜɵɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɡɵɜɚɸɬ 

ɚɤɬɢɜɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ. Ⱥɤɬɢɜɧɨɫɬɶ ɦɨɠɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶɫɹ ɥɢɛɨ 

ɧɟɤɨɬɨɪɵɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɜɢɞɚ, ɥɢɛɨ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ 

ɡɧɚɱɟɧɢɟɦ ɢɡ ɧɟɤɨɬɨɪɨɝɨ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɡɧɚɱɟɧɢɣ, ɢɥɢ ɠɟ ɧɟɤɨɬɨɪɵɦ 

ɡɧɚɱɟɧɢɟɦ ɢɡ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɞɢɫɤɪɟɬɧɨɝɨ ɧɚɛɨɪɚ ɡɧɚɱɟɧɢɣ. ɇɚ ɜɯɨɞ ɮɭɧɤɰɢɢ ɚɤɬɢɜɧɨɫɬɢ 

ɩɨɫɬɭɩɚɟɬ ɡɧɚɱɟɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɜɜɨɞɚ ɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ Д3Ж. 

 

3.6. Ɏɭɧɤɰɢɹ ɜɵɛɨɪɚ ɪɟɲɟɧɢɣ 

 ɑɬɨɛɵ ɨɩɢɫɚɬɶ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɛɨɬɚɟɬ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ, ɪɚɫɫɦɨɬɪɢɦ ɬɪɢɜɢɚɥɶɧɭɸ 

ɡɚɞɚɱɭ ɢ ɢɫɩɨɥɶɡɭɟɦ ɞɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɫɚɦɵɣ ɩɪɨɫɬɨɣ ɬɢɩ ɫɟɬɢ. 
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 Ɂɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɜɵɪɚɛɨɬɤɟ ɩɪɚɜɢɥ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫɚɦɨɥɟɬɨɜ ɞɥɹ 

ɛɨɦɛɚɪɞɢɪɨɜɳɢɤɨɜ ɢ ɢɫɬɪɟɛɢɬɟɥɟɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɡɥɟɬɧɨɝɨ ɜɟɫɚ. Ɍɚɤɢɟ ɩɪɚɜɢɥɚ ɦɨɝɭɬ ɛɵɬɶ ɡɚɞɚɧɵ ɮɨɪɦɚɥɶɧɨ: 

 ȿɫɥɢ ɜɟɫ> 0,80 ɢ ɫɤɨɪɨɫɬɶ <0,55, ɬɨ ɛɨɦɛɚɪɞɢɪɨɜɳɢɤ 

 ȿɫɥɢ ɜɟɫ < 0,90 ɢ ɫɤɨɪɨɫɬɶ >0,25, ɬɨ ɢɫɬɪɟɛɢɬɟɥɶ. 

ɗɬɢ ɩɪɚɜɢɥɚ ɢɫɩɨɥɶɡɭɸɬ ɞɢɫɤɪɟɬɧɵɟ ɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ, ɪɚɡɞɟɥɹɸɳɢɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 

ɜɫɟɯ ɡɧɚɱɟɧɢɣ ɧɚ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɨɛɥɚɫɬɢ. 

 Ɋɚɡɞɟɥɟɧɢɹ, ɩɨɪɨɠɞɟɧɧɵɟ ɷɬɢɦɢ ɩɪɚɜɢɥɚɦɢ, ɜɩɨɥɧɟ ɭɫɩɟɲɧɨ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ 

ɫɚɦɨɥɟɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɞɢɚɝɪɚɦɦɟ, ɧɨ ɨɤɚɡɵɜɚɸɬɫɹ ɧɟ ɫɥɢɲɤɨɦ ɝɢɛɤɢɦɢ, ɟɫɥɢ 

ɷɬɢɦɢ ɩɪɚɜɢɥɚɦɢ ɩɪɢɞɟɬɫɹ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɧɨɜɵɣ ɫɚɦɨɥɟɬ. 

 

Ɋɢɫɭɧɨɤ 3.6 – Ɋɚɡɞɟɥɟɧɢɟ ɚɛɫɬɪɚɤɬɧɵɯ ɞɚɧɧɵɯ ɧɚ ɞɜɚ ɤɥɚɫɫɚ. 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɩɨɞɯɨɞ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɚɜɢɥ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɜɨɞɟ ɮɭɧɤɰɢɢ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɭɬɟɦ ɩɨɫɬɪɨɟɧɢɹ ɩɪɹɦɨɣ, ɪɚɡɞɟɥɹɸɳɢɣ ɞɜɚ ɤɥɚɫɫɚ. Ⱦɥɹ ɧɨɜɨɝɨ ɫɚɦɨɥɟɬɚ 

ɧɚɦ ɧɭɠɧɨ ɩɪɨɫɬɨ ɭɤɚɡɚɬɶ ɬɨɱɤɭ ɧɚ ɩɥɨɫɤɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɢɡɜɟɫɬɧɵɦ ɡɧɚɱɟɧɢɹɦ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɡɥɟɬɧɨɝɨ ɜɟɫɚ ɢ ɩɨɫɦɨɬɪɟɬɶ, ɩɨ ɤɚɤɭɸ ɫɬɨɪɨɧɭ 

ɨɬ ɩɪɹɦɨɣ ɛɭɞɟɬ ɪɚɫɩɨɥɨɠɟɧɚ ɷɬɚ ɬɨɱɤɚ. 

 ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɚɫɫɦɨɬɪɟɧɵ ɞɜɚ ɩɪɢɡɧɚɤɚ: ɫɤɨɪɨɫɬɶ ɢ ɜɟɫ, ɩɨɷɬɨɦɭ ɦɨɠɧɨ 

ɩɪɟɞɫɬɚɜɢɬɶ ɞɚɧɧɵɟ ɜ ɜɢɞɟ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɩɥɨɫɤɨɫɬɢ. 

 ȼɵɯɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɭɧɤɰɢɢ ɜɵɛɨɪɚ ɪɟɲɟɧɢɹ. ɍɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ, 

ɪɚɡɞɟɥɹɸɳɟɣ ɞɜɚ ɬɢɩɚ ɫɚɦɨɥɟɬɨɜ, ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

2 11,5 0,5x x   

ɝɞɟ 1x  ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɤɨɪɨɫɬɶ, ɚ 2x  - ɜɟɫ. ɗɬɨ ɭɪɚɜɧɟɧɢɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɮɭɧɤɰɢɢ ɜɵɛɨɪɚ ɪɟɲɟɧɢɹ: 



14 

 

1 2 2 1( , ) 1,5 0,5f x x x x    , 

d = ɢɫɬɪɟɛɢɬɟɥɶ, ɟɫɥɢ 1 2( , ) 0f x x   

d = ɛɨɦɛɚɪɞɢɪɨɜɳɢɤ, ɟɫɥɢ 1 2( , ) 0f x x  . 

 ɉɪɟɞɥɚɝɚɟɦɭɸ ɮɭɧɤɰɢɸ ɜɵɛɨɪɚ ɪɟɲɟɧɢɹ ɦɨɠɧɨ ɦɨɞɟɥɢɪɨɜɚɬɶ ɫ ɩɨɦɨɳɶɸ 

ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɢ ɞɚɠɟ ɪɟɚɥɢɡɨɜɚɬɶ ɜ ɜɢɞɟ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ. 

  ɇɚ ɪɢɫ.3.7 ɩɨɤɚɡɚɧɚ ɫɟɬɟɜɚɹ ɦɨɞɟɥɶ ɞɥɹ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɜɵɛɨɪɚ ɪɟɲɟɧɢɹ: 

 

Ɋɢɫɭɧɨɤ 3.7 – ɉɪɨɫɬɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ. 

 ɋɟɬɟɜɨɣ ɜɜɨɞ ɞɥɹ ɰɟɧɬɪɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚɯɨɞɢɬɫɹ ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ 

ɜɜɨɞɚ, 1x  ɢ 2x , ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɯ ɜɡɜɟɲɟɧɧɵɦ ɫɜɹɡɹɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɪɟɡɭɥɶɬɚɬɚ. 

 ɍɤɚɡɚɧɧɨɟ ɧɚ ɫɯɟɦɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ ɬɨɠɟ ɞɨɛɚɜɥɹɟɬɫɹ ɜ ɫɭɦɦɭ, ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɱɟɝɨ ɩɨɥɭɱɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɜɜɨɞɚ ɞɥɹ ɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

1

n

j o i ij

i

net w x w


   

ɝɞɟ j
net  ɩɪɟɞɫɬɚɜɥɹɟɬ ɡɧɚɱɟɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɜɜɨɞɚ, o

w  - ɫɦɟɳɟɧɢɟ, ɫɜɹɡɵɜɚɟɦɨɟ ɫ 

ɷɥɟɦɟɧɬɨɦ, ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɤɨɬɨɪɨɝɨ ɫɱɢɬɚɟɬɫɹ ɜɫɟɝɞɚ ɪɚɜɧɵɦ 1, i
x  - ɡɧɚɱɟɧɢɟ 

ɚɤɬɢɜɧɨɫɬɢ i – ɝɨ ɷɥɟɦɟɧɬɚ, ɚ ij
w - ɜɟɫ ɫɜɹɡɢ, ɜɟɞɭɳɟɣ ɨɬ ɷɥɟɦɟɧɬɚ ɫ ɧɨɦɟɪɨɦi ɤ ɷɥɟɦɟɧɬɭ ɫ 

ɧɨɦɟɪɨɦ j [4].  

 

3.6.1.Ɍɨɠɞɟɫɬɜɟɧɧɚɹ ɮɭɧɤɰɢɹ 
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 Ɏɭɧɤɰɢɹ ɚɤɬɢɜɧɨɫɬɢ ɞɥɹ ɜɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɬɨɠɞɟɫɬɜɟɧɧɨɣ ɮɭɧɤɰɢɟɣ, 

ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɨɤɚɡɵɜɚɟɬɫɹ ɜ ɬɨɱɧɨɫɬɢ ɪɚɜɧɵɦ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦɭ 

ɜɜɨɞɭ. 

 ȼɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɨɛɵɱɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɜɨɞɢɦɵɯ ɫɢɝɧɚɥɨɜ 

ɦɟɠɞɭ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɟɬɢ, ɩɨɷɬɨɦɭ ɞɥɹ ɜɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɛɵɱɧɨ ɬɪɟɛɭɟɬɫɹ, 

ɱɬɨɛɵ ɢɫɯɨɞɹɳɢɣ ɨɬ ɷɥɟɦɟɧɬɚ ɫɢɝɧɚɥ ɛɵɥ ɬɚɤɢɦ ɠɟ, ɤɚɤ ɢ ɜɯɨɞɹɳɢɣ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ 

ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ, ɜɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɢɦɟɸɬ ɬɨɥɶɤɨ ɩɨ ɨɞɧɨɦɭ ɜɯɨɞɧɨɦɭ ɡɧɚɱɟɧɢɸ. 

 ɇɚɩɪɢɦɟɪ, ɤɚɠɞɵɣ ɜɯɨɞɧɨɣ ɷɥɟɦɟɧɬ ɦɨɠɟɬ ɩɨɥɭɱɚɬɶ ɫɢɝɧɚɥ ɨɬ ɨɞɧɨɝɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɟɦɭ ɞɚɬɱɢɤɚ, ɪɚɡɦɟɳɟɧɧɨɝɨ ɧɚ ɮɸɡɟɥɹɠɟ ɫɚɦɨɥɟɬɚ. Ɉɞɢɧ ɷɬɨɬ ɷɥɟɦɟɧɬ 

ɫɜɹɡɵɜɚɟɬɫɹ ɫɨ ɦɧɨɝɢɦɢ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɟɬɢ, ɬɚɤ ɱɬɨ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɨɬ ɨɞɧɨɝɨ 

ɞɚɬɱɢɤɚ, ɨɤɚɡɵɜɚɸɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɦɟɠɞɭ ɦɧɨɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɟɬɢ. 

 ɉɨɫɤɨɥɶɤɭ ɜɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɪɚɫɩɪɟɞɟɥɹɬɶ ɫɢɝɧɚɥɵ, ɩɨɥɭɱɚɟɦɵɟ ɢɡ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɦɧɨɝɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɜɨɨɛɳɟ ɧɟ 

ɫɱɢɬɚɸɬ ɜɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɱɚɫɬɶɸ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. 

 

3.6.2.ɉɨɪɨɝɨɜɚɹ ɮɭɧɤɰɢɹ 

 ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɦɨɞɟɥɟɣ ɧ.ɫ. ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟɥɢɧɟɣɧɵɟ ɮɭɧɤɰɢɢ ɚɤɬɢɜɧɨɫɬɢ. 

ɉɨɪɨɝɨɜɚɹ ɮɭɧɤɰɢɹ ɨɝɪɚɧɢɱɢɜɚɟɬ ɚɤɬɢɜɧɨɫɬɶ ɡɧɚɱɟɧɢɹ 1 ɢɥɢ 0 ɨɬ ɡɧɚɱɟɧɢɹ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɜɜɨɞɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɧɟɤɨɬɨɪɨɣ ɩɨɪɨɝɨɜɨɣ ɜɟɥɢɱɢɧɨɣ ϴ. 

 

 

Ɋɢɫɭɧɨɤ 3.6.2 – ɉɨɪɨɝɨɜɚɹ ɮɭɧɤɰɢɹ. 

 ɑɚɳɟ ɜɫɟɝɨ ɭɞɨɛɧɟɟ ɜɵɱɟɫɬɶ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɡɧɚɱɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ 

ɜɜɨɞɚ ɢ ɪɚɫɫɦɨɬɪɟɬɶ ɩɨɪɨɝɨɜɭɸ ɮɭɧɤɰɢɸ ɜ ɟɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɮɨɪɦɟ. 
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ɋɞɜɢɝ 0w ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɤɚɡɵɜɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɦ, ɚ ɡɧɚɱɟɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ 

ɜɜɨɞɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

1

n

j o i ij

i

net w x w


   

 

Ɋɢɫɭɧɨɤ 3.6.3 – ɉɨɪɨɝɨɜɚɹ ɮɭɧɤɰɢɹ ɫ ɭɱɟɬɧɵɦ ɫɦɟɳɟɧɢɟɦ 

 ɋɞɜɢɝ ɨɛɵɱɧɨ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɤɚɤ ɫɜɹɡɶ, ɢɫɯɨɞɹɳɚɹ ɨɬ ɷɥɟɦɟɧɬɚ, ɚɤɬɢɜɧɨɫɬɶ 

ɤɨɬɨɪɨɝɨ ɜɫɟɝɞɚ ɪɚɜɧɚ 1. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɜɜɨɞ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ 

ɜɢɞɟ: 

1

n

j i ij

i

net x w


  

ɝɞɟ 0x  ɜɫɟɝɞɚ ɫɱɢɬɚɟɬɫɹ ɪɚɜɧɵɦ 1. 

 

Ɋɢɫɭɧɨɤ 3.6.4–Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɤɨɦɩɨɧɟɧɬ ɫɦɟɳɟɧɢɹ ɱɚɫɬɨ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɤɚɤ ɫɜɹɡɶ ɫ 
ɷɥɟɦɟɧɬɨɦ ɩɪɟɞɵɞɭɳɟɝɨ ɫɥɨɹ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɚɤɬɢɜɧɨɫɬɶ ɷɬɨɝɨ ɷɥɟɦɟɧɬɚ ɪɚɜɧɚ1. 

 

 

3.6.3.ɋɢɝɦɨɢɞɚɥɶɧɚɹ ɮɭɧɤɰɢɹ 

 ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɨɣ ɮɭɧɤɰɢɟɣ ɚɤɬɢɜɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɢɝɦɨɢɞɚɥɶɧɚɹ 

ɮɭɧɤɰɢɹ. ȼɵɯɨɞɧɵɟ ɡɧɚɱɟɧɢɹ ɬɚɤɨɣ ɮɭɧɤɰɢɢ ɧɟɩɪɟɪɵɜɧɨ ɡɚɩɨɥɧɹɸɬ ɞɢɚɩɚɡɨɧ ɨɬ 1 ɞɨ 0.  

ɉɪɢɦɟɪɨɦ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɥɨɝɢɫɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ, ɩɨɤɚɡɚɧɧɚɹ ɧɚ ɪɢɫ. 3.6.3: 
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1
( )

1 exp( )
f net

net
    

 

Ɋɢɫɭɧɨɤ 3.6.3 – ɋɢɝɦɨɢɞɚɥɶɧɚɹ ɮɭɧɤɰɢɹ. 

 

3.7. Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɜɟɫɨɜ 

 ɂɡ ɪɢɫɭɧɤɚ 3.6 ɞɨɥɠɧɨ ɛɵɬɶ ɹɫɧɨ,ɱɬɨ ɢɦɟɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɩɪɹɦɵɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɛɵɬɶ ɜɵɛɪɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɝɪɚɧɢɰɵ, ɪɚɡɞɟɥɹɸɳɟɣ ɞɚɧɧɵɟ, ɩɨɷɬɨɦɭ ɢɦɟɟɬɫɹ ɰɟɥɨɟ 

ɦɧɨɠɟɫɬɜɨ ɜɟɫɨɜɵɯ ɡɧɚɱɟɧɢɣ, ɞɚɸɳɢɯ ɩɨɞɯɨɞɹɳɟɟ ɪɟɲɟɧɢɟ. 

 ȿɫɥɢ ɬɪɟɛɭɟɦɵɣ ɜɵɯɨɞ i – ɝɨ ɷɥɟɦɟɧɬɚ ɨɛɨɡɧɚɱɢɬɶ j
t , ɚ ɧɚɛɥɸɞɚɟɦɵɣ ɧɚ ɫɚɦɨɦ 

ɞɟɥɟ - j
 , ɬɨ ɨɲɢɛɤɚ p

E  ɞɥɹ ɨɛɪɚɡɰɚ pɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: 

21
( )

2
p j j

j

E t    

ɉɨɥɧɚɹ ɨɲɢɛɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 

p

p

E E  

Ⱥɤɬɢɜɧɨɫɬɶ ɥɸɛɨɝɨ ɷɥɟɦɟɧɬɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɜɜɨɞɚ ɷɬɨɝɨ ɷɥɟɦɟɧɬɚ, ɚ 

ɡɧɚɱɢɬ, ɨɬ ɜɟɫɨɜɵɯ ɡɧɚɱɟɧɢɣ, ɜɥɢɹɸɳɢɯ ɧɚ ɷɬɨɬ ɷɥɟɦɟɧɬ Д4Ж. 

 

3.8. ɋɟɬɶ ɨɛɪɚɬɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɤɢ 

 Ⱦɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɜɟɫɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɟɥɶɬɚ – ɩɪɚɜɢɥɨ: 
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ij j i
w x  ,      ( )

j j j
t                        (1) 

ɝɞɟ 
j

t  ɨɛɨɡɧɚɱɚɟɬ ɬɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɷɥɟɦɟɧɬɚ j, 
j

  - ɟɝɨ ɪɟɚɥɶɧɵɣ ɜɜɨɞ,  i
x  - ɫɢɝɧɚɥ, 

ɩɪɢɯɨɞɹɳɢɣ ɨɬ ɷɥɟɦɟɧɬɚi,  - ɧɨɪɦɚ ɨɛɭɱɟɧɢɹ, ɚ 
ij

w  - ɜɟɥɢɱɢɧɚ, ɧɚ ɤɨɬɨɪɭɸ ɢɡɦɟɧɹɟɬɫɹ 

ɜɟɫ ɞɥɹ ɫɜɹɡɢ, ɢɞɭɳɢɣ ɨɬ ɷɥɟɦɟɧɬɚiɤ ɷɥɟɦɟɧɬɭ j. 

 ɗɬɨ ɩɪɚɜɢɥɨ ɨɱɟɧɶ ɩɪɨɫɬɨ ɩɨɥɭɱɚɟɬɫɹ ɜ ɫɥɭɱɚɟ ɥɢɧɟɣɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɤɨɝɞɚ ɜɵɜɨɞ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ: 

j i ij

j

x w  (2) 

 ɂɫɩɨɥɶɡɭɹ ɰɟɩɧɨɟ ɩɪɚɜɢɥɨ, ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɩɪɨɢɡɜɨɞɧɭɸ ɩɨɜɟɪɯɧɨɫɬɢ ɨɲɢɛɨɤ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɫɚ ɜ ɜɢɞɟ ɩɪɨɢɡɜɟɞɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɢɡɦɟɧɟɧɢɟ ɨɲɢɛɤɢ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɜɨɞɚ ɷɥɟɦɟɧɬɚ, ɢ ɢɡɦɟɧɟɧɢɟ ɜɵɜɨɞɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɹɡɚɧɧɵɯ ɫ 

ɷɥɟɦɟɧɬɨɦ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ: 

j

i j j i j

E E

w w




    (3) 

j

j

E 
   (4),     

j

i

ij

x
w

  (5),    ɨɬɤɭɞɚ ɩɨɥɭɱɚɟɦ:    
j i

i j

E
x

w
  (6) 

 ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɜɟɫ ɞɨɥɠɟɧ ɢɡɦɟɧɹɬɶɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɸ ɜɟɤɬɨɪɚ ɝɪɚɞɢɟɧɬɚ, ɢ ɭɦɧɨɠɚɹ ɧɚ ɧɨɪɦɭ ɨɛɭɱɟɧɢɹ, 

ɩɪɢɯɨɞɢɦ ɤ ɪɚɜɟɧɫɬɜɭ (1). 

 

3.9.ɉɪɚɜɢɥɨ ɨɛɭɱɟɧɢɹ. Ʉɨɪɪɟɤɬɢɪɭɸɳɚɹ ɫɜɹɡɶ 

 Ɉɞɧɨ ɢɡ ɝɥɚɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɧ.ɫ. ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɩɪɟɞɩɨɥɚɝɚɸɬ 

ɧɚɥɢɱɢɟ ɩɪɚɜɢɥ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɫɟɬɶ ɦɨɠɟɬ ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

 ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɫɥɟɞɭɸɳɭɸ ɮɭɧɤɰɢɸ, ɪɟɚɥɢɡɭɸɳɭɸ 

ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ XOR. 

 Ɍɢɩɢɱɧɨɣ ɮɨɪɦɨɣ ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɭɩɪɚɜɥɹɟɦɨɟ ɨɛɭɱɟɧɢɟ, ɤɨɝɞɚ ɞɥɹ ɤɚɠɞɨɝɨ 

ɧɚɛɨɪɚ ɞɚɧɧɵɯ, ɩɨɞɚɸɳɟɝɨɫɹ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɧɚ ɜɯɨɞ ɫɟɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɜɵɯɨɞɧɨɣ ɧɚɛɨɪ ɢɡɜɟɫɬɟɧ. Ɉɛɵɱɧɨ ɜ ɧɚɱɚɥɟ ɨɛɭɱɟɧɢɹ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɚɜɧɵɦɢ ɫɥɭɱɚɣɧɵɦ ɦɚɥɵɦ ɡɧɚɱɟɧɢɹɦ, ɬɚɤ ɱɬɨ ɜ ɩɟɪɜɵɣ ɪɚɡ ɩɪɢ 
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ɩɪɟɞɴɹɜɥɟɧɢɢ ɫɟɬɢ ɭɱɟɛɧɨɝɨ ɨɛɪɚɡɰɚ ɨɤɚɡɵɜɚɟɬɫɹ ɜɟɫɶɦɚ ɦɚɥɨɜɟɪɨɹɬɧɵɦ, ɱɬɨɛɵ ɫɟɬɶ 

ɩɪɨɢɡɜɟɥɚ ɜɟɪɧɵɣ ɜɵɜɨɞ.  

 Ɋɚɫɯɨɠɞɟɧɢɟ ɦɟɠɞɭ ɬɟɦ, ɱɬɨ ɞɚɫɬ ɫɟɬɶ, ɢ ɬɟɦ, ɱɬɨ ɞɥɹ ɞɚɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɧɚɛɨɪɚ 

ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɧɚ ɫɚɦɨɦ ɞɟɥɟ, ɫɨɫɬɚɜɥɹɟɬ ɨɲɢɛɤɭ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɞɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɜɟɫɨɜ. 

 ɉɪɢɦɟɪɨɦ ɩɪɚɜɢɥɚ ɤɨɪɪɟɤɰɢɢ ɨɲɢɛɨɤ ɹɜɥɹɟɬɫɹ ɞɟɥɶɬɚ-ɩɪɚɜɢɥɨ, ɜɵɪɚɠɚɟɦɨɟ ɬɚɤɠɟ 

ɩɪɚɜɢɥɨɦ ȼɢɞɪɨɭ – ɏɨɮɮɚ Д2Ж.  

 

Ɋɢɫɭɧɨɤ3.9 – ȼɡɜɟɲɟɧɧɚɹ ɫɜɹɡɶ ɞɜɭɯ ɷɥɟɦɟɧɬɨɜ. 

ɇɚ ɪɢɫ.3.9 ɜɵɯɨɞɧɨɣ ɷɥɟɦɟɧɬ ɢɦɟɟɬ ɚɤɬɢɜɧɨɫɬɶ y, ɚ ɢɫɬɢɧɧɵɣ ɜɵɜɨɞ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɜɧɵɦ 

t. Ɉɲɢɛɤɚ ɡɚɞɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ: 

t y    

ɋɢɝɧɚɥ, ɩɪɢɯɨɞɹɳɢɣ ɤ ɜɵɯɨɞɧɨɦɭ ɷɥɟɦɟɧɬɭ, ɨɛɨɡɧɚɱɟɧ ɱɟɪɟɡ x. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫɞɟɥɶɬɚ – ɩɪɚɜɢɥɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɫɬɢ ɤɨɪɪɟɤɰɢɸ w , ɜɵɱɢɫɥɹɟɦɭɸ ɩɨ ɮɨɪɦɭɥɟ: 

w x   

ɝɞɟ  ɨɛɨɡɧɚɱɚɟɬ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ, ɧɚɡɵɜɚɟɦɨɟ ɧɨɪɦɨɣ ɨɛɭɱɟɧɢɹ. ɇɨɜɵɣ ɜɟɫɨɜɨɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɵɣ ɫɭɦɦɟ ɡɧɚɱɟɧɢɣ ɫɬɚɪɨɝɨ ɜɟɫɚ ɢ ɤɨɪɪɟɤɰɢɢ: 

w w w   

ȼ ɚɥɝɨɪɢɬɦɟ ɨɛɭɱɟɧɢɹ ɜɵɩɨɥɧɟɧɢɸ ɨɩɟɪɚɰɢɣ ɬɢɩɚ XOR, ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɨɛɳɟɧɧɚɹ 

ɜɟɪɫɢɹ ɞɟɥɶɬɚ – ɩɪɚɜɢɥ Д5Ж. 

 ȼ ɧɚɱɚɥɟ ɨɛɭɱɟɧɢɹ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɚɜɧɵɦɢ ɦɚɥɵɦ 

ɫɥɭɱɚɣɧɵɦ ɡɧɚɱɟɧɢɹɦ, ɧɚɩɪɢɦɟɪ, ɢɡ ɞɢɚɩɚɡɨɧɚ д-0,3, +0,3ж. ȼ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɧɚ ɜɯɨɞ 

ɫɟɬɢ ɩɨɞɚɸɬɫɹ ɨɛɪɚɡɟɰ ɡɚ ɨɛɪɚɡɰɨɦ, ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɯ ɨɛɪɚɛɨɬɤɢ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɞɥɹ ɜɫɟɯ ɜɢɞɢɦɵɯ ɨɛɪɚɡɰɨɜ ɨɲɢɛɤɢ ɧɟ ɫɬɚɧɭɬ ɦɟɧɶɲɟ 

ɧɟɤɨɬɨɪɨɝɨ ɩɪɢɟɦɥɟɦɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨɝɨ ɡɧɚɱɟɧɢɹ. ȼ ɡɚɜɟɪɲɟɧɢɟ ɩɪɨɰɟɫɫɚ ɫɟɬɶ 

ɬɟɫɬɢɪɭɟɬɫɹ ɧɚ ɞɚɧɧɵɯ, ɧɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɮɚɡɟ ɨɛɭɱɟɧɢɹ: ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɨɠɧɨ ɨɰɟɧɢɬɶ, 
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ɧɚɫɤɨɥɶɤɨ ɯɨɪɨɲɨ ɫɟɬɶ ɪɚɛɨɬɚɟɬ ɫ ɞɚɧɧɵɦɢ, ɤɨɬɨɪɵɟ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɛɵɥɢ ɟɣ 

ɧɟɢɡɜɟɫɬɧɵ. 

 

3.10. Ʌɢɧɟɣɧɵɟ ɢ ɧɟɥɢɧɟɣɧɵɟ ɩɪɨɛɥɟɦɵ 

 Ⱦɥɹ ɡɚɞɚɱɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɧɚɩɪɢɦɟɪ, ɜɵɹɫɧɟɧɢɹ ɬɢɩɚ ɫɚɦɨɥɟɬɨɜ, ɟɫɥɢ ɩɪɹɦɚɹ ɢɥɢ 

ɝɢɩɟɪɩɥɨɫɤɨɫɬɶ ɦɨɠɟɬ ɪɚɡɞɟɥɢɬɶ ɜɫɟ ɨɛɪɚɡɰɵ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɤɥɚɫɫɵ, ɬɨ 

ɩɪɨɛɥɟɦɚ ɹɜɥɹɟɬɫɹ ɥɢɧɟɣɧɨɣ. 

 ȿɫɥɢ ɠɟ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɪɚɡɞɟɥɟɧɢɹ ɨɛɪɚɡɰɨɜ ɧɚ ɤɥɚɫɫɵ ɬɪɟɛɭɟɬɫɹ 

ɧɟɫɤɨɥɶɤɨ ɩɪɹɦɵɯ ɢɥɢ ɝɢɩɟɪɩɥɨɫɤɨɫɬɟɣ, ɬɨ ɩɪɨɛɥɟɦɚ ɧɚɡɵɜɚɟɬɫɹ ɧɟɥɢɧɟɣɧɨɣ. 

 ɒɢɪɨɤɨ ɢɡɜɟɫɬɧɵɦ ɩɪɢɦɟɪɨɦ ɧɟɥɢɧɟɣɧɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɬɧɨɲɟɧɢɹ XOR. Ɉɬɧɨɲɟɧɢɟ XOR ɩɪɢ ɜɵɜɨɞɟ ɞɚɟɬ 1 ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɜ 

ɬɨɱɧɨɫɬɢ ɨɞɧɨ ɢɡ ɜɜɨɞɢɦɵɯ ɡɧɚɱɟɧɢɣ ɪɚɜɧɨ 1, ɢɧɚɱɟ ɜɵɜɨɞ ɨɤɚɡɵɜɚɟɬɫɹ ɪɚɜɧɵɦ 0.  

 

Ɋɢɫɭɧɨɤ 3.10.1 – ɉɪɨɛɥɟɦɚ XOR, ɪɟɲɚɟɦɚɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɪɚɡɞɟɥɹɸɳɢɯ ɩɪɹɦɵɯ. 

 ɉɪɨɛɥɟɦɚ XORɹɜɥɹɟɬɫɹ ɧɟɥɢɧɟɣɧɨɣ, ɩɨɷɬɨɦɭ ɞɥɹ ɟɟ ɪɟɲɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 

ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɢɬɶ ɞɜɟ ɢɥɢ ɛɨɥɶɲɟ ɩɪɹɦɵɯ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɞɚɧɧɵɯ. 

 

Ɋɢɫɭɧɨɤ 3.10.2 – ɇɟɣɪɨɧɧɚɹ ɫɟɬɶ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɬɧɨɲɟɧɢɹ XOR. 
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 ȼ ɫɟɬɢ ɧɚ ɪɢɫ. 3.10.2 ɷɥɟɦɟɧɬɵ ɪɚɡɞɟɥɟɧɵ ɧɚ ɬɪɢ ɫɥɨɹ. ɗɥɟɦɟɧɬɵ ɩɟɪɜɨɝɨ ɫɥɨɹ 

ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɚɦɢ ɞɚɧɧɵɯ ɜ ɫɟɬɶ. ɗɬɢ ɷɥɟɦɟɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɷɥɟɦɟɧɬɨɜ 

ɩɨɫɥɟɞɭɸɳɢɯ ɫɥɨɟɜ ɬɟɦ, ɱɬɨ ɨɧɢ ɧɟ ɢɦɟɸɬ ɮɭɧɤɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. ȼɬɨɪɨɣ ɫɥɨɣ 

ɧɚɡɵɜɚɟɬɫɹ ɫɤɪɵɬɵɦ ɫɥɨɟɦ – ɫɤɪɵɬɵɟ ɷɥɟɦɟɧɬɵ ɫɜɹɡɚɧɵ ɬɨɥɶɤɨ ɫ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ 

ɧɟ ɢɦɟɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ ɫ ɜɧɟɲɧɟɣ ɫɪɟɞɨɣ. ȼɵɯɨɞɧɨɣ ɫɥɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɩɟɪɟɞɚɱɢ ɨɬɜɟɬɚ ɫɟɬɢ ɜɨ ɜɧɟɲɧɸɸ ɫɪɟɞɭД5Ж. 

 

4. ɄɅȺɋɌȿɊɂɁȺɐɂə ɈȻɊȺɁɐɈȼ 

Ɂɚɞɚɱɚ: ɨɩɢɫɚɧɢɟ ɨɛɭɱɟɧɢɹ ɛɟɡ ɭɩɪɚɜɥɟɧɢɹ. 

ɐɟɥɢ:  ɩɨɧɹɬɶ, ɱɬɨ ɬɚɤɨɟ ɨɛɭɱɟɧɢɟ ɛɟɡ ɭɩɪɚɜɥɟɧɢɹ ɢ ɱɬɨ ɬɚɤɨɟ ɩɪɢɧɰɢɩ 

             ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɨɛɪɚɡɰɨɜ; 

             ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɟɣɫɹ ɫɟɬɢ Ʉɨɯɨɧɟɧɚ, ɱɬɨɛɵ  

             ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɨɜɚɬɶ ɬɚɤɭɸ ɫɟɬɶ ɧɚ ɩɪɟɞɩɨɱɢɬɚɟɦɨɦ ɹɡɵɤɟ        

             ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ.   

Ɋɚɧɟɟ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ ɭɩɪɚɜɥɹɟɦɨɟ ɨɛɭɱɟɧɢɟ, ɤɨɝɞɚ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ ɨɛɭɱɚɟɬɫɹ 

ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɨɛɪɚɡɰɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɫɬɪɭɤɰɢɹɦɢ: ɰɟɥɟɜɨɣ ɜɵɯɨɞɧɨɣ ɨɛɪɚɡɟɰ 

ɞɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɫɟɬɢ ɨ ɬɨɦ ɤ ɤɚɤɨɦɭ ɤɥɚɫɫɭ ɫɥɟɞɭɟɬ ɧɚɭɱɢɬɶɫɹ ɨɬɧɨɫɢɬɶ ɜɯɨɞɧɨɣ 

ɨɛɪɚɡɟɰ. 

 ɉɪɢ ɨɛɭɱɟɧɢɢ ɛɟɡ ɭɩɪɚɜɥɟɧɢɹ ɬɚɤɢɯ ɢɧɫɬɪɭɤɰɢɣ ɧɟɬ, ɢ ɫɟɬɢ ɩɪɢɯɨɞɢɬɫɹ ɩɪɨɜɨɞɢɬɶ 

ɤɥɚɫɬɟɪɢɡɚɰɢɸ ɨɛɪɚɡɰɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ȼɫɟ ɨɛɪɚɡɰɵ ɨɞɧɨɝɨ ɤɥɚɫɬɟɪɚ ɞɨɥɠɧɵ ɢɦɟɬɶ ɱɬɨ-

ɬɨ ɨɛɳɟɟ – ɨɧɢ ɛɭɞɭɬ ɨɰɟɧɢɜɚɬɶɫɹ, ɤɚɤ ɩɨɞɨɛɧɵɟ.  

 Ⱥɥɝɨɪɢɬɦɵ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɜɵɩɨɥɧɹɸɬ ɬɚɤɢɟ ɨɩɟɪɚɰɢɢ ɫ ɨɛɪɚɡɰɚɦɢ ɞɚɧɧɵɯ. 

Ƚɪɭɩɩɵ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɤɥɚɫɬɟɪɚɦɢ ɢ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɪɚɡɞɟɥɟɧɢɟ 

ɨɛɪɚɡɰɨɜ ɧɚ ɤɥɚɫɬɟɪɵ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɞɜɭɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

- ɨɛɪɚɡɰɵ ɜɧɭɬɪɢ ɨɞɧɨɝɨ ɤɥɚɫɬɟɪɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɧɟɤɨɬɨɪɨɦ ɫɦɵɫɥɟ ɩɨɞɨɛɧɵ; 

- ɤɥɚɫɬɟɪɵ, ɩɨɞɨɛɧɵɟ ɜ ɧɟɤɨɬɨɪɨɦ ɫɦɵɫɥɟ, ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɛɥɢɡɤɨ ɨɞɢɧ ɨɬ ɞɪɭɝɨɝɨ. 

 ɇɚ ɪɢɫ.4.1 ɩɨɤɚɡɚɧɨ ɪɚɡɦɟɳɟɧɢɟ ɧɚ ɞɜɭɦɟɪɧɨɣ ɩɥɨɫɤɨɫɬɢ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ 

ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɨɪɝɚɧɢɡɭɸɬɫɹ ɜ ɬɪɢ ɤɥɚɫɬɟɪɚ: ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɛɪɚɡɰɭ ɬɨɱɤɚ 
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ɩɨɩɚɞɚɟɬ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɤɥɚɫɬɟɪ, ɟɫɥɢ ɨɧɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɛɥɢɡɤɨ ɤ ɬɨɱɤɚɦ ɷɬɨɝɨ ɤɥɚɫɬɟɪɚ 

ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɬɨɱɤɚɦɢ, ɩɪɢɧɚɞɥɟɠɚɳɢɦɢ ɞɪɭɝɢɦ ɤɥɚɫɬɟɪɚɦ. 

 Ɇɟɪɨɣ ɛɥɢɡɨɫɬɢ ɞɜɭɯ ɬɨɱɟɤ ɨɛɵɱɧɨ ɹɜɥɹɟɬɫɹ ɤɜɚɞɪɚɬ ɟɜɤɥɢɞɨɜɚ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 

ɧɢɦɢ, ɜɵɱɢɫɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 

2

( )
n

pq pi qi

t

d x x  , 

ɝɞɟ pq
d ɨɛɨɡɧɚɱɚɟɬ ɤɜɚɞɪɚɬ ɟɜɤɥɢɞɨɜɚ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɱɤɨɣ pɢ ɬɨɱɤɨɣ q, pi

x  - i- ɹ 

ɤɨɨɪɞɢɧɚɬɚ ɨɛɪɚɡɰɚ p, ɚ n–ɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɧɨɫɬɢ.  

 

Ɋɢɫɭɧɨɤ 4.1 – Ⱦɚɧɧɵɟ, ɮɨɪɦɢɪɭɸɳɢɟ ɬɪɢ ɤɥɚɫɬɟɪɚ. 

 

4.1.Ⱥɥɝɨɪɢɬɦ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 

Ⱥɥɝɨɪɢɬɦ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɩɪɨɰɟɞɭɪɭ ɜɵɞɟɥɟɧɢɹ 

ɝɪɭɩɩ ɢɡ ɢɦɟɸɳɟɝɨɫɹ ɧɚɛɨɪɚ ɞɚɧɧɵɯ. ɋɭɳɟɫɬɜɭɟɬ ɧɟɦɚɥɨ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 

ɫɚɦɨɝɨ ɪɚɡɧɨɝɨ ɭɪɨɜɧɹ ɫɥɨɠɧɨɫɬɢ. Ɉɞɢɧ ɢɡ ɫɚɦɵɯ ɩɪɨɫɬɵɯ ɩɨɞɯɨɞɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 

ɱɬɨɛɵ ɩɪɟɞɥɨɠɢɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɱɢɫɥɚ ɤɥɚɫɬɟɪɨɜ ɢ ɩɪɨɢɡɜɨɥɶɧɵɦ 

ɨɛɪɚɡɨɦ ɜɵɛɪɚɬɶ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɪɨɬɨɬɢɩɨɜ.  

 Ɂɚɬɟɦ ɤɚɠɞɵɣ ɜɟɤɬɨɪ ɢɡ ɧɚɛɨɪɚ ɞɚɧɧɵɯ ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɛɥɢɠɚɣɲɢɦ ɤ ɧɟɦɭ 

ɩɪɨɬɨɬɢɩɨɦ, ɢ ɧɨɜɵɦɢ ɩɪɨɬɨɬɢɩɚɦɢ ɫɬɚɧɨɜɹɬɫɹ ɰɟɧɬɪɨɢɞɵ ɜɫɟɯ ɜɟɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɢɫɯɨɞɧɵɦ ɩɪɨɬɨɬɢɩɨɦ. 

 Ɇɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɧɟɤɨɬɨɪɵɟ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɚɥɝɨɪɢɬɦɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ: 

 ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɩɪɨɬɨɬɢɩɨɜ; 
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 ɫɪɚɜɧɟɧɢɟ ɩɪɨɬɨɬɢɩɨɜ; 

 ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɯɚɪɚɤɬɟɪɧɵɯ ɩɪɢɡɧɚɤɨɜ ɩɪɨɬɨɬɢɩɚ 

 

4.2.ɋɚɦɨɨɪɝɚɧɢɡɭɸɳɚɹɫɹ ɤɚɪɬɚ ɩɪɢɡɧɚɤɨɜ – ɫɟɬɶ Ʉɨɯɨɧɟɧɚ 

 ɋɚɦɨɨɪɝɚɧɢɡɭɸɳɚɹɫɹ ɤɚɪɬɚ ɩɪɢɡɧɚɤɨɜ (ɫɟɬɶ SOFM – Self- 

OrganizingFeatureMap)ɢɦɟɟɬ ɧɚɛɨɪ ɜɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɱɢɫɥɨ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɪɚɡɦɟɪɧɨɫɬɢ ɭɱɟɛɧɵɯ ɜɟɤɬɨɪɨɜ, ɢ ɧɚɛɨɪ ɜɵɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɜ ɤɚɱɟɫɬɜɟ 

ɩɪɨɬɨɬɢɩɨɜ. Ȼɚɡɨɜɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɟɬɢ SOFM ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ.4.2.  

 

Ɋɢɫɭɧɨɤ 4.2 –ɋɟɬɶ, ɢɦɟɸɳɚɹ ɬɪɢ ɜɯɨɞɧɵɯ ɢ ɩɹɬɶ ɤɥɚɫɬɟɪɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ 

ɜɯɨɞɧɨɝɨ ɫɥɨɹ ɫɜɹɡɚɧ ɫ ɤɚɠɞɵɦ ɷɥɟɦɟɧɬɨɦ ɤɥɚɫɬɟɪɧɨɝɨ ɫɥɨɹ. 

 ȼɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɬɨɥɶɤɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɚɫɩɪɟɞɟɥɹɬɶ ɞɚɧɧɵɟ 

ɜɟɤɬɨɪɚ ɦɟɠɞɭ ɜɵɯɨɞɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɟɬɢ. ȼɵɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɧɚɡɵɜɚɸɬɫɹ 

ɤɥɚɫɬɟɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ. Ɍɚɤ ɤɚɤ ɱɢɫɥɨ ɜɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɡɦɟɪɧɨɫɬɢ 

ɜɜɨɞɢɦɵɯ ɜɟɤɬɨɪɨɜ, ɚ ɤɚɠɞɵɣ ɜɯɨɞɧɨɣ ɷɥɟɦɟɧɬ ɫɜɹɡɚɧ ɫɨ ɜɫɟɦɢ ɤɥɚɫɬɟɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, 

ɨɛɳɟɟ ɱɢɫɥɨ ɜɥɢɹɸɳɢɯ ɧɚ ɤɥɚɫɬɟɪɧɵɣ ɷɥɟɦɟɧɬ ɜɟɫɨɜɵɯ ɡɧɚɱɟɧɢɣ ɬɨɠɟ ɨɤɚɡɵɜɚɟɬɫɹ 

ɪɚɜɧɵɦ ɪɚɡɦɟɪɧɨɫɬɢ ɜɯɨɞɧɵɯ ɜɟɤɬɨɪɨɜ. 

 ɑɚɫɬɨ ɭɞɨɛɧɨ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɜɟɫɨɜɵɟ ɡɧɚɱɟɧɢɹ ɤɥɚɫɬɟɪɧɨɝɨ ɷɥɟɦɟɧɬɚ ɤɚɤ 

ɡɧɚɱɟɧɢɹ ɤɨɨɪɞɢɧɚɬ, ɨɩɢɫɵɜɚɸɳɢɯ ɩɨɡɢɰɢɸ ɤɥɚɫɬɟɪɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ Д6Ж. 
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Ɋɢɫɭɧɨɤ 4.3 – ɋɚɦɨɨɪɝɚɧɢɡɭɸɳɚɹɫɹ ɤɚɪɬɚ ɩɪɢɡɧɚɤɨɜ. 

 

4.3.Ɉɛɭɱɟɧɢɟ ɫɟɬɢ SOFM 

 Ʉɚɪɬɚ ɩɪɢɡɧɚɤɨɜ ɩɪɨɯɨɞɢɬ ɞɜɚ ɷɬɚɩɚ ɨɛɭɱɟɧɢɹ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɷɥɟɦɟɧɬɵ 

ɭɩɨɪɹɞɨɱɢɜɚɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɨɬɪɚɠɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɧɚ ɜɬɨɪɨɦ 

ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɭɬɨɱɧɟɧɢɟ ɢɯ ɩɨɡɢɰɢɣ. ɉɪɨɰɟɫɫ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɞɜɭɦɟɪɧɵɯ ɞɚɧɧɵɯ ɢ ɩɨɫɬɪɨɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

  ɇɚɩɪɢɦɟɪ, ɜɯɨɞɧɵɟ ɜɟɤɬɨɪɵ ɜɵɛɢɪɚɸɬɫɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɨɫɧɨɜɟ 

ɨɞɧɨɪɨɞɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ɧɟɤɨɬɨɪɨɦ ɤɜɚɞɪɚɬɟ, ɢ ɧɚɱɢɧɚɟɬ ɨɛɭɱɟɧɢɟ ɤɚɪɬɵ. 

 ȼ ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɨɦɟɧɬɵ ɜ ɯɨɞɟ ɨɛɭɱɟɧɢɹ ɫɬɪɨɹɬɫɹ ɢɡɨɛɪɚɠɟɧɢɹ ɤɚɪɬɵ ɩɭɬɟɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ, ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ ɪɢɫ. 4.3. ɗɥɟɦɟɧɬɵ ɫɨɟɞɢɧɹɸɬɫɹ ɥɢɧɢɹɦɢ, 

ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ ɢɯ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɡɦɟɳɟɧɢɟ. Ʉɨɧɟɱɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɤɚɪɬɚ, ɩɨɤɪɵɜɚɸɳɚɹ ɜɫɟ ɜɯɨɞɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ Д6Ж.  

 

4.4.Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɫɟɬɢ SOFM 

 

 ȼ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɥɭɱɚɹɯ ɜ ɤɚɱɟɫɬɜɟ ɦɟɪɵ ɫɯɨɞɫɬɜɚ ɜɟɤɬɨɪɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɝɨɥ 

ɦɟɠɞɭ ɧɢɦɢ. ɇɚ ɪɢɫ.4.4 ɜɟɤɬɨɪɚ ɛɥɢɠɟ ɤ ɩɪɨɬɨɬɢɩɭ p1ɜ ɫɦɵɫɥɟ ɟɜɤɥɢɞɨɜɚ ɪɚɫɫɬɨɹɧɢɹ, ɧɨ 

ɛɥɢɠɟ ɤ ɩɪɨɬɨɬɢɩɭ p2, ɟɫɥɢ ɜ ɤɚɱɟɫɬɜɟ ɦɟɪɵ ɫɯɨɞɫɬɜɚ ɜɵɛɪɚɬɶ ɡɧɚɱɟɧɢɟ ɭɝɥɚ. 
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Ɋɢɫɭɧɨɤ 4.4 – Ɍɪɢ ɜɟɤɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɩɪɢɦɟɪɟ. 

ʝ˄˖˚ˈːˋˈ ˔ˈ˕ˋ SOFM, ˅ ˍˑ˕ˑ˓ˑˌ ˅ ˍ˃˚ˈ˔˕˅ˈ ˏˈ˓˞ ˔˘ˑˇ˔˕˅˃ ˋ˔˒ˑˎ˟ˊ˖ˈ˕˔ˢ 

˔ˍ˃ˎˢ˓ːˑˈ ˒˓ˑˋˊ˅ˈˇˈːˋˈ ˅ˈˍ˕ˑ˓ˑ˅. 

Ɏɨɪɦɭɥɚ ɨɛɧɨɜɥɟɧɢɹ ɜɟɫɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɫɥɟɞɭɸɳɟɣ: 

( )
( 1)

( )

j

j

j

w n x
w n

w n x




    

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɷɥɟɦɟɧɬɚ- ɩɨɛɟɞɢɬɟɥɹ ɤ ɟɝɨ ɜɟɫɨɜɨɦɭ ɜɟɤɬɨɪɭ ɞɨɛɚɜɥɹɟɬɫɹ ɱɚɫɬɶ ɷɬɨɝɨ 

ɜɟɤɬɨɪɚ, ɚ ɡɚɬɟɦ ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɟɤɬɨɪ ɧɨɪɦɚɥɢɡɭɟɬɫɹ. 

 

5. ȺɋɋɈɐɂȺɐɂə ɈȻɊȺɁɐɈȼ 

Ɂɚɞɚɱɚ: ɨɩɢɫɚɧɢɟ ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɩɚɦɹɬɢ. 

ɐɟɥɢ:  ɩɨɧɹɬɶ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɞɢɫɤɪɟɬɧɨɣ ɫɟɬɢ ɏɨɩɮɢɥɞɚ ɢ  

             ɞɜɭɧɚɩɪɚɜɥɟɧɧɨɣ ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɫɟɬɢ, ɱɬɨɛɵ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ  

             ɪɟɚɥɢɡɨɜɚɬɶ ɷɬɢ ɫɟɬɢ. 

 

5.1. ȼɜɟɞɟɧɢɟ 

 В˔ˈ ˊː˃ˡ˕, ˚˕ˑ ˕˃ˍˑˈ ˃˔˔ˑ˙ˋ˃˙ˋˢ: ˔ˎˑ˅ˑ ˑˇːˑˆˑ ˢˊ˞ˍ˃ ˏˑˉˈ˕ 

˃˔˔ˑ˙ˋˋ˓ˑ˅˃˕˟˔ˢ ˔ˑ ˔ˎˑ˅ˑˏ ˇ˓˖ˆˑˆˑ ˢˊ˞ˍ˃, ˗ˑ˕ˑˆ˓˃˗ˋˢ ˇ˓˖ˆ˃ ˃˔˔ˑ˙ˋˋ˓˖ˈ˕˔ˢ ˔ 

ˈˆˑ ˋˏˈːˈˏ ˋ ˏˑˉːˑ ˇ˃ˉˈ ˖ˏ˖ˇ˓ˋ˕˟˔ˢ ˃˔˔ˑ˙ˋˋ˓ˑ˅˃˕˟ ːˈˍˑ˕ˑ˓ˑˈ ˕˖ˏ˃ːːˑˈ 

ˋˊˑ˄˓˃ˉˈːˋˈ ˔ ˑ˒˓ˈˇˈˎˈːː˞ˏ ˓ˈ˃ˎ˟ː˞ˏ ˑ˄˝ˈˍ˕ˑˏ. 

 ɂɞɟɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɧɭɠɧɵɣ ɨɛɪɚɡɟɰ ɢɡ ɩɚɦɹɬɢ, ɞɚɠɟ ɟɫɥɢ ɭ 

ɧɚɫ ɧɟɬ ɜɫɟɣ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɧɚɱɚɥɚ ɩɨɢɫɤɚ ɫɨɯɪɚɧɟɧɧɨɝɨ ɨɛɪɚɡɰɚ. 
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 ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɜɵ ɯɨɬɢɬɟ ɧɚɣɬɢ ɤɧɢɝɭ ɜ ɛɢɛɥɢɨɬɟɤɟ, ɧɨ ɧɟ ɩɨɦɧɢɬɟ ɟɟ ɧɚɡɜɚɧɢɟ. 

ɉɪɢ  ɷɬɨɦ ɟɫɥɢ ɜɵ ɡɧɚɟɬɟ ɢɦɹ ɚɜɬɨɪɚ ɢ ɨɩɢɫɚɧɢɟ ɬɨɝɨ, ɱɟɦɭ ɤɧɢɝɚ ɩɨɫɜɹɳɟɧɚ, ɷɬɨɝɨ ɭɠɟ 

ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɧɚɣɬɢ ɚɫɫɨɰɢɢɪɭɟɦɵɣ ɫ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɴɟɤɬ. 

 Ʉɨɝɞɚ ɫɨɯɪɚɧɹɟɦɚɹ ɜ ɩɚɦɹɬɢ ɩɚɪɚ ɚɫɫɨɰɢɢɪɭɟɦɵɯ ɨɛɪɚɡɰɨɜ ɫɨɡɞɚɟɬɫɹ ɨɞɢɧɚɤɨɜɵɦɢ 

ɨɛɪɚɡɰɚɦɢ, ɩɚɦɹɬɶ ɧɚɡɵɜɚɟɬɫɹ ɚɫɫɨɰɢɚɬɢɜɧɨɣ, ɚ ɟɫɥɢ ɨɛɪɚɡɰɵ ɹɜɥɹɸɬɫɹ ɪɚɡɧɵɦɢ, ɬɨ 

ɩɚɦɹɬɶ ɧɚɡɵɜɚɟɬɫɹ ɝɟɬɟɪɨɚɫɫɨɰɢɚɬɢɜɧɨɣ Д7Ж. 

 

5.2. Ⱦɢɫɤɪɟɬɧɚɹ ɫɟɬɶ ɏɨɩɮɢɥɞɚ 

 ɋɟɬɶ ɏɨɩɮɢɥɞɚ ɹɜɥɹɟɬɫɹ ɚɜɬɨɚɫɫɨɰɢɚɬɢɜɧɨɣ ɫɟɬɶɸ, ɜɟɞɭɳɟɣ ɫɟɛɹ ɩɨɞɨɛɧɨ ɩɚɦɹɬɢ, 

ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɜɫɩɨɦɧɢɬɶ ɫɨɯɪɚɧɟɧɧɵɣ ɨɛɪɚɡɟɰ ɞɚɠɟ ɨ ɩɨɞɫɤɚɡɤɟ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ 

ɢɫɤɚɠɟɧɧɭɸ ɩɨɦɟɯɚɦɢ ɜɟɪɫɢɸ ɧɭɠɧɨɝɨ ɨɛɪɚɡɰɚ. 

 Ⱦɢɫɤɪɟɬɧɚɹ ɫɟɬɶ ɏɨɩɮɢɥɞɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 ɨɞɢɧ ɫɥɨɣ ɷɥɟɦɟɧɬɨɜ; 

 ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɫɜɹɡɵɜɚɟɬɫɹ ɫɨ ɜɫɟɦɢ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɧɨ ɧɟ ɫɜɹɡɵɜɚɟɬɫɹ ɫ 

ɫɚɦɢɦ ɫɨɛɨɣ; 

 ɡɚ ɨɞɢɧ ɲɚɝ ɨɛɧɨɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɷɥɟɦɟɧɬ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɫɟɬɢ ɫ ɨɛɪɚɬɧɵɦ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɨɲɢɛɨɤ, ɝɞɟ ɜɫɟ ɷɥɟɦɟɧɬɵ ɫɥɨɹ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ; 

 ɷɥɟɦɟɧɬɵ ɨɛɧɨɜɥɹɸɬɫɹ ɜ ɫɥɭɱɚɣɧɨɦ ɩɨɪɹɞɤɟ, ɧɨ ɜ ɫɪɟɞɧɟɦ ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɞɨɥɠɟɧ 

ɨɛɧɨɜɥɹɬɶɫɹ ɜ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɦɟɪɟ; 

 ɜɵɜɨɞ ɷɥɟɦɟɧɬɚ ɨɝɪɚɧɢɱɟɧ ɡɧɚɱɟɧɢɹɦɢ 0 ɢ 1. 

ɋɟɬɶ ɏɨɩɮɢɥɞɚ ɹɜɥɹɟɬɫɹ ɪɟɤɭɪɪɟɧɬɧɨɣ ɜ ɬɨɦ ɫɦɵɫɥɟ, ɱɬɨ ɞɥɹ ɤɚɠɞɨɝɨ ɜɯɨɞɧɨɝɨ 

ɨɛɪɚɡɰɚ ɜɵɯɨɞ ɫɟɬɢ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɜɜɨɞɚ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ 

ɞɨɫɬɢɝɧɭɬɨ ɭɫɬɨɣɱɢɜɨɟ ɫɨɫɬɨɹɧɢɟ. 

 ɉɪɢɦɟɪ ɫɟɬɢ ɏɨɩɮɢɥɞɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 5.2. ɍɞɨɛɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɫɟɬɶ ɏɨɩɮɢɥɞɚ ɧɟ 

ɢɦɟɟɬ ɜɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɚɤ ɤɚɤ ɜɯɨɞɧɨɣ ɜɟɤɬɨɪ ɩɪɨɫɬɨ ɨɩɪɟɞɟɥɹɟɬ ɧɚɱɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

ɚɤɬɢɜɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ. Ɂɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɷɥɟɦɟɧɬɚ ɩɨɥɭɱɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɤɨɬɨɪɨɝɨ ɩɪɚɜɢɥɚ ɚɤɬɢɜɢɡɚɰɢɢ. Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ ɫɟɬɢ ɏɨɩɮɢɥɞɚ ɢɦɟɟɬ 

ɫɨɫɬɨɹɧɢɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ ɡɧɚɱɟɧɢɟɦ ɚɤɬɢɜɧɨɫɬɢ, ɤɨɬɨɪɨɟ ɞɨɥɠɟɧ ɩɨɫɵɥɚɬɶ ɞɚɧɧɵɣ 

ɷɥɟɦɟɧɬ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ, ɚ ɫɨɫɬɨɹɧɢɟ ɫɟɬɢ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɡɚɞɚɟɬɫɹ ɜɟɤɬɨɪɨɦ 

ɫɨɫɬɨɹɧɢɣ ɜɫɟɯ ɟɟ ɷɥɟɦɟɧɬɨɜ. 
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Ɋɢɫɭɧɨɤ 5.2 – Ⱦɢɫɤɪɟɬɧɚɹ ɫɟɬɶ ɏɨɩɮɢɥɞɚ ɫ ɱɟɬɵɪɶɦɹ ɷɥɟɦɟɧɬɚɦɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɫɟɬɢ ɏɨɩɮɢɥɞɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɜɨɢɱɧɵɟ: +1 -  

“ɜɤɥɸɱɟɧɨ” ɢ -1 – “ɜɵɤɥɸɱɟɧɨ”. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɜɜɨɞ ɷɥɟɦɟɧɬɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

1

n

j i ij

i

net s w


  

ɝɞɟ i
s ɨɛɨɡɧɚɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɷɥɟɦɟɧɬɚ ɫ ɧɨɦɟɪɨɦ i.  

 ȿɫɥɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɜɜɨɞ ɨɤɚɡɵɜɚɟɬɫɹ ɪɚɜɧɵɦ ɧɭɥɸ, ɬɨ ɷɥɟɦɟɧɬ ɨɫɬɚɟɬɫɹ ɜ 

ɫɨɫɬɨɹɧɢɢ, ɜ ɤɨɬɨɪɨɦ ɨɧ ɩɪɟɛɵɜɚɥ ɩɟɪɟɞ ɨɛɧɨɜɥɟɧɢɟɦ. 

 ɋɟɬɶ ɪɚɛɨɬɚɟɬ ɨɱɟɧɶ ɩɪɨɫɬɨ. ȼɯɨɞɧɨɣ ɜɟɤɬɨɪ ɡɚɞɚɟɬ ɧɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɫɟɯ 

ɷɥɟɦɟɧɬɨɜ. ɗɥɟɦɟɧɬ ɞɥɹ ɨɛɧɨɜɥɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ. ȼɵɛɪɚɧɧɵɣ ɷɥɟɦɟɧɬ 

ɩɨɥɭɱɚɟɬ ɜɡɜɟɲɟɧɧɵɟ ɫɢɝɧɚɥɵ ɨɬ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɢɡɦɟɧɹɟɬ ɫɜɨɟ ɫɨɫɬɨɹɧɢɟ. 

ȼɵɛɢɪɚɟɬɫɹ ɞɪɭɝɨɣ ɷɥɟɦɟɧɬ ɢ ɜɫɟ ɩɨɜɬɨɪɹɟɬɫɹ. ɋɟɬɶ ɞɨɫɬɢɝɚɟɬ ɩɪɟɞɟɥ, ɤɨɝɞɚ ɧɢ ɨɞɢɧ ɢɡ ɟɟ 

ɷɥɟɦɟɧɬɨɜ, ɛɭɞɭɱɢ ɜɵɛɪɚɧɧɵɦ ɞɥɹ ɨɛɧɨɜɥɟɧɢɹ, ɧɟ ɦɟɧɹɟɬ ɫɜɨɟɝɨ ɫɨɫɬɨɹɧɢɹ. 

ɋɟɬɶ ɏɨɩɮɢɥɞɚ ɜɟɞɟɬ ɫɟɛɹ ɤɚɤ ɩɚɦɹɬɶ, ɢ ɩɪɨɰɟɞɭɪɚ ɫɨɯɪɚɧɟɧɢɹ ɨɬɞɟɥɶɧɨɝɨ ɜɟɤɬɨɪɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɵɱɢɫɥɟɧɢɟ ɩɪɹɦɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ ɜɟɤɬɨɪɚ ɫ ɧɢɦ ɫɚɦɢɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ ɫɨɡɞɚɟɬɫɹ ɦɚɬɪɢɰɚ, ɡɚɞɚɸɳɚɹ ɜɟɫɨɜɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɫɟɬɢ ɏɨɩɮɢɥɞɚ, ɜ 

ɤɨɬɨɪɨɣ ɜɫɟ ɞɢɚɝɨɧɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɜɧɵɦɢ ɧɭɥɸ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɜɟɫɨɜɚɹ ɦɚɬɪɢɰɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɫɨɯɪɚɧɟɧɢɸ ɜɟɤɬɨɪɚ x, ɡɚɞɚɟɬɫɹ ɮɨɪɦɭɥɨɣ: 

T
W x x  

 

5.3. Ⱦɜɭɧɚɩɪɚɜɥɟɧɧɚɹ ɚɫɫɨɰɢɚɬɢɜɧɚɹ ɩɚɦɹɬɶ 
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 ɋɟɬɶɸ, ɢɦɟɸɳɟɣ ɦɧɨɝɨ ɨɛɳɟɝɨ ɫ ɫɟɬɶɸ ɏɨɩɮɢɥɞɚ, ɹɜɥɹɟɬɫɹ ɞɜɭɧɚɩɪɚɜɥɟɧɧɚɹ 

ɚɫɫɨɰɢɚɬɢɜɧɚɹ ɩɚɦɹɬɶ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɝɟɬɟɪɨɚɫɫɨɰɢɚɬɢɜɧɨɣ ɪɟɤɭɪɪɟɧɬɧɨɣ ɫɟɬɶɸ. ɋɟɬɶ 

ɫɨɯɪɚɧɹɟɬ ɩɚɪɵ ɨɛɪɚɡɰɨɜ ɢ ɦɨɠɟɬ ɜɨɫɫɬɚɧɨɜɢɬɶ ɨɛɪɚɡɟɰ, ɤɨɝɞɚ ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɣ ɫ ɧɢɦ 

ɨɛɪɚɡɟɰ ɩɪɟɞɥɚɝɚɟɬɫɹ ɟɣ ɜ ɤɚɱɟɫɬɜɟ ɩɨɞɫɤɚɡɤɢ. 

ȼ ɷɬɨɣ ɫɟɬɢ ɞɜɚ ɫɥɨɹ ɷɥɟɦɟɧɬɨɜ – ɩɨ ɨɞɧɨɦɭ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɨɛɪɚɡɰɨɜ ɩɚɪɵ – ɢ ɨɛɚ ɫɥɨɹ 

ɫɨɟɞɢɧɹɸɬɫɹ ɞɜɭɦɹ ɫɜɹɡɹɦɢ (ɪɢɫ.5.3). 

 

Ɋɢɫɭɧɨɤ 5.3 – Ⱦɜɭɧɚɩɪɚɜɥɟɧɧɚɹ ɚɫɫɨɰɢɚɬɢɜɧɚɹ ɩɚɦɹɬɶ. 

Ⱥɫɫɨɰɢɚɬɢɜɧɚɹ ɫɟɬɶ ɞɟɣɫɬɜɭɟɬ ɩɨɞɨɛɧɨ ɩɚɦɹɬɢ: 

 ɚɜɬɨɚɫɫɨɰɢɚɰɢɹ ɫɜɹɡɵɜɚɟɬ ɨɛɪɚɡɟɰ ɫ ɫɚɦɢɦ 

ɫɨɛɨɣ; 

 ɝɟɬɟɪɨɚɫɫɨɰɢɚɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɫɜɹɡɵɜɚɧɢɟ ɞɜɭɯ ɪɚɡɧɵɯ ɨɛɪɚɡɰɨɜ, ɨɞɢɧ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ 

ɩɨɞɫɤɚɡɤɢ, ɩɨ ɤɨɬɨɪɨɣ ɢɡ ɩɚɦɹɬɢ ɢɡɜɥɟɤɚɟɬɫɹ ɞɪɭɝɨɣ ɨɛɪɚɡɟɰ; 

 ɤɨɝɞɚ ɚɜɬɨɚɫɫɨɰɢɚɬɢɜɧɨɟ ɨɛɭɱɟɧɢɟ 

ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɩɪɨɩɭɫɤɚɧɢɹ ɫɢɝɧɚɥɨɜ ɱɟɪɟɡ ɭɡɤɢɣ ɤɚɧɚɥ ɬɢɩɚ ɫɤɪɵɬɨɝɨ ɫɥɨɹ 

ɚɜɬɨɚɫɫɨɰɢɚɬɢɜɧɨɣ ɫɟɬɢ ɫ ɩɪɹɦɨɣ ɫɜɹɡɶɸ, ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɟɤɨɬɨɪɨɦ ɫɦɵɫɥɟ ɫɠɚɬɢɟ 

ɞɚɧɧɵɯ; 

 ɫɟɬɶ ɏɨɩɮɢɥɞɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ 

ɚɜɬɨɚɫɫɨɰɢɚɰɢɢ, ɚ ɞɜɭɧɚɩɪɚɜɥɟɧɧɚɹ ɚɫɫɨɰɢɚɬɢɜɧɚɹ ɩɚɦɹɬɶ – ɞɥɹ ɝɟɬɟɪɨɚɫɫɨɰɢɚɰɢɢ; 

 ɜɟɫɨɜɵɟ ɡɧɚɱɟɧɢɹ ɞɢɫɤɪɟɬɧɨɣ ɫɟɬɢ ɏɨɩɮɢɥɞɚ 

ɢ ɞɜɭɧɚɩɪɚɜɥɟɧɧɨɣ ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɩɚɦɹɬɢ ɦɨɝɭɬ ɛɵɬɶ ɧɚɣɞɟɧɵ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɫɬɵɯ ɦɚɬɪɢɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ, ɩɨɷɬɨɦɭ ɬɚɤɢɟ ɫɟɬɢ ɧɟ ɬɪɟɛɭɸɬ ɞɥɢɬɟɥɶɧɨɝɨ 

ɨɛɭɱɟɧɢɹ; 

 ɨɬ ɱɢɫɥɚ ɷɥɟɦɟɧɬɨɜ ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɫɟɬɢ 

ɡɚɜɢɫɢɬ ɱɢɫɥɨ ɨɛɪɚɡɰɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ. 
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6. ɊȿɄɍɊɊȿɇɌɇɕȿ ɋȼəɁɂ 

Ɂɚɞɚɱɚ: ɨɩɢɫɚɧɢɟ ɫɟɬɟɣ ɫ ɪɟɤɭɪɪɟɧɬɧɵɦɢ ɫɜɹɡɹɦɢ. 

ɐɟɥɢ:  ɩɨɧɹɬɶ, ɞɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɪɟɤɭɪɪɟɧɬɧɵɟ ɫɟɬɢ ɢ ɜ ɱɟɦ  

ɡɚɤɥɸɱɚɸɬɫɹ ɢɯ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɫɟɬɹɦɢ      

ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɢɩɚ. 

 

 

6.1. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

 ʞˑ˔ˎˈˇˑ˅˃˕ˈˎ˟ːˑ˔˕˟ – ˠ˕ˑ ˙ˈ˒ˑ˚ˍ˃ ˑ˄˓˃ˊ˙ˑ˅, ˋˏˈˡ˜ˋ˘ ˑ˕ːˑ˛ˈːˋˈ ˍ 

ˑˇːˑˏ˖ ˋ ˕ˑˏ˖ ˉˈ ˑ˄˝ˈˍ˕˖. ʜ˃˒˓ˋˏˈ˓, ˒ˑ˔ˎˈˇˑ˅˃˕ˈˎ˟ːˑ˔˕˟ ˏˑˉˈ˕ ˔ˑ˔˕ˑˢ˕˟ ˋˊ 

˄˖ˍ˅, ˑ˄˓˃ˊ˖ˡ˜ˋ˘ ˔ˎˑ˅ˑ, ˋˎˋ ˋˊ ˔ˎˑ˅, ˑ˄˓˃ˊ˖ˡ˜ˋ˘ ˒˓ˈˇˎˑˉˈːˋˈ. Иˏˈ˕˟ ˇˈˎˑ ˔ 

˒ˑ˔ˎˈˇˑ˅˃˕ˈˎ˟ːˑ˔˕ˢˏˋ ːˈ ˕˃ˍ ˖ˉ ˒˓ˑ˔˕ˑ, ˒ˑ˔ˍˑˎ˟ˍ˖ ˑːˋ ˏˑˆ˖˕ ˋˏˈ˕˟ ˓˃ˊː˖ˡ 

ˇˎˋː˖. ʝˇːˋˏ ˋˊ ˔˒ˑ˔ˑ˄ˑ˅ ˑ˄˓˃˄ˑ˕ˍˋ ˒˓ˈˇˎˑˉˈːˋˌ ˔ ˒ˑˏˑ˜˟ˡ ˗ˋˍ˔ˋ˓ˑ˅˃ːːˑˆˑ 

˚ˋ˔ˎ˃ ˅˘ˑˇː˞˘ ˠˎˈˏˈː˕ˑ˅ ˢ˅ˎˢˈ˕˔ˢ ˋ˔˒ˑˎ˟ˊˑ˅˃ːˋˈ ˔ˍˑˎ˟ˊˢ˜ˈˆˑ ˑˍː˃, ˍ˃ˍ 

˒ˑˍ˃ˊ˃ːˑ ː˃ ˓ˋ˔.6.1. ʜˈˇˑ˔˕˃˕ˍˑˏ ˠ˕ˑˆˑ ˒ˑˇ˘ˑˇ˃ ˢ˅ˎˢˈ˕˔ˢ ˕ˑ, ˚˕ˑ 

˒ˑ˔ˎˈˇˑ˅˃˕ˈˎ˟ːˑ˔˕˟ ːˈˑ˄˘ˑˇˋˏˑ ˇˈˎˋ˕˟ ː˃ ˔ˈˆˏˈː˕˞, ˅ ˓ˈˊ˖ˎ˟˕˃˕ˈ ˚ˈˆˑ 

ˊ˃˅ˋ˔ˋˏˑ˔˕˟ ˏˈˉˇ˖ ː˃˘ˑˇˢ˜ˋˏˋ˔ˢ ˇ˃ˎˈˍˑ ˇ˓˖ˆ ˑ˕ ˇ˓˖ˆ˃ ˔ˎˑ˅˃ˏˋ ˕ˈ˓ˢˈ˕˔ˢ. 

 ɑɬɨɛɵ ɫɪɚɡɭ ɨɛɪɚɛɚɬɵɜɚɬɶ ɜɫɟ ɩɪɟɞɥɨɠɟɧɢɟ, ɩɨɬɪɟɛɭɟɬɫɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ ɫ 

ɚɪɯɢɬɟɤɬɭɪɨɣ, ɞɨɩɭɫɤɚɸɳɟɣ ɨɛɪɚɛɨɬɤɭ ɫɚɦɨɝɨ ɞɥɢɧɧɨɝɨ ɢɡ ɨɠɢɞɚɟɦɵɯ ɩɪɟɞɥɨɠɟɧɢɣ. ɗɬɚ 

ɩɪɨɛɥɟɦɚ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɬɢ ɫ ɪɟɤɭɪɪɟɧɬɧɵɦɢ ɫɜɹɡɹɦɢ [7]. 

 

Ɋɢɫɭɧɨɤ 6.1 – ɉɪɟɞɥɨɠɟɧɢɟ “Ȼɨɥɶɲɚɹ ɫɨɛɚɤɚ ɧɚɲɥɚ ɛɨɥɶɲɭɸ ɤɨɫɬɶ”. 

6.2. Ɉɛɪɚɬɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɨɲɢɛɤɢ 

 ɋɟɬɶ ɫ ɨɛɪɚɬɧɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɨɲɢɛɨɤ, ɹɜɥɹɟɬɫɹ ɫɟɬɶɸ ɫ ɩɪɹɦɨɣ ɫɜɹɡɶɸ, ɱɬɨ 

ɨɡɧɚɱɚɟɬ ɨɝɪɚɧɢɱɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɫɜɹɡɟɣ: ɜɫɟ ɫɜɹɡɢ ɞɨɥɠɧɵ ɢɞɬɢ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 

ɨɬ ɜɯɨɞɧɨɝɨ ɫɥɨɹ ɤ ɜɵɯɨɞɧɨɦɭ. ɇɨ ɫɟɬɶ ɫ ɨɛɪɚɬɧɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɨɲɢɛɨɤ ɧɟ 
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ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɚ ɛɵɬɶ ɫɟɬɶɸ ɫ ɩɪɹɦɨɣ ɫɜɹɡɶɸ, ɨɧɚ ɦɨɠɟɬ ɢɦɟɬɶ ɢ ɪɟɤɭɪɪɟɧɬɧɵɟ ɫɜɹɡɢ, 

ɤɨɝɞɚ ɷɥɟɦɟɧɬ ɩɨɫɵɥɚɟɬ ɫɢɝɧɚɥɵ ɫɟɛɟ ɢɥɢ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ ɬɨɝɨ ɠɟ ɫɥɨɹ ɢɥɢ ɛɨɥɟɟ 

ɧɢɡɤɢɯ ɫɥɨɟɜ. 

 Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɪɟɤɭɪɪɟɧɬɧɨɣ ɫɟɬɢ ɫ ɨɛɪɚɬɧɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɨɲɢɛɨɤ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɭɸ ɦɨɞɢɮɢɤɚɰɢɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɚɥɝɨɪɢɬɦɚ 

ɪɚɛɨɬɵ ɫɟɬɢ ɫ ɩɪɹɦɨɣ ɫɜɹɡɶɸ. ɇɚ ɪɢɫ. 6.2 ɩɨɤɚɡɚɧɚ ɫɟɬɶ ɫɨ ɫɜɹɡɹɦɢ, ɩɨ ɤɨɬɨɪɵɦ ɫɢɝɧɚɥɵ 

ɜɨɡɜɪɚɳɚɸɬɫɹ ɨɛɪɚɬɧɨ ɨɬ ɜɵɯɨɞɧɨɝɨ ɫɥɨɹ ɤ ɜɯɨɞɧɨɦɭ, ɚ ɪɢɫ. 6.3 ɢɥɥɸɫɬɪɢɪɭɟɬ ɪɚɛɨɬɭ 

ɷɬɨɣ ɫɟɬɢ ɜ ɬɟɱɟɧɢɟ ɞɜɭɯ ɲɚɝɨɜ ɜɨ ɜɪɟɦɟɧɢ. 

 

Ɋɢɫɭɧɨɤ 6.2 – Ɋɟɤɭɪɪɟɧɬɧɚɹ ɫɟɬɶ ɫ ɨɛɪɚɬɧɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɨɲɢɛɨɤ. 
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 В ˘ˑˇˈ ˑ˄˖˚ˈːˋˢ ː˃ ˅˘ˑˇ ˔ˈ˕ˋ ˒ˑˇ˃ˈ˕˔ˢ ˑ˄˓˃ˊˈ˙ ˋ ˅ы˒ˑˎːˢˈ˕˔ˢ ˒˓ˢˏˑˌ ˒˓ˑ˘ˑˇ. Дˎˢ ˍ˃ˉˇˑˆˑ ˛˃ˆ˃ ˅˓ˈˏˈːˋ ˓˃˔˔ˏ˃˕˓ˋ˅˃ˈ˕˔ˢ ˔˅ˑˢ ˍˑ˒ˋˢ ˔ˈ˕ˋ ˋ ˇˎˢ ˍ˃ˉˇˑˆˑ ˛˃ˆ˃ ˅˓ˈˏˈːˋ ˅ы˚ˋ˔ˎˢˡ˕˔ˢ ˑ˛ˋ˄ˍˋ ˕ˑ˚ːˑ ˕˃ˍ ˉˈ, ˍ˃ˍ ˅ ˔˕˃ːˇ˃˓˕ːˑˌ ˔ˈ˕ˋ ˔ ˑ˄˓˃˕ːыˏ ˓˃˔˒˓ˑ˔˕˓˃ːˈːˋˈˏ ˑ˛ˋ˄ˑˍ. Иˊˏˈːˈːˋˢ ˅ˈ˔ˑ˅ы˘ ˊː˃˚ˈːˋˌ, ˅ы˚ˋ˔ˎˈːːыˈ ˇˎˢ ˍ˃ˉˇˑˆˑ ˠˍˊˈˏ˒ˎˢ˓˃ ˔ˈ˕ˋ, ˒ˈ˓ˈˇ ˍˑ˓˓ˈˍ˕ˋ˓ˑ˅ˍˑˌ ˔˖ˏˏˋ˓˖ˡ˕˔ˢ. ʜ˃˄ˑ˓˞ ˅ˈ˔ˑ˅˞˘ 

ˊː˃˚ˈːˋˌ ˅˔ˈ˘ ˠˍˊˈˏ˒ˎˢ˓ˑ˅ ˔ˈ˕ˋ ˇˑˎˉː˞ ˑ˔˕˃˅˃˕˟˔ˢ ˑˇˋː˃ˍˑ˅˞ˏˋ. 

 

Ɋɢɫɭɧɨɤ 6.3 – Ɋɚɡɜɟɪɧɭɬɚɹ ɜɟɪɫɢɹ ɫɟɬɢ, ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫ.6.2. 

 

 

6.3. ɉɪɨɫɬɚɹ ɪɟɤɭɪɪɟɧɬɧɚɹ ɫɟɬɶ 

ȼ ɫɜɨɟɦ ɞɨɤɥɚɞɟ Ⱦɠɨɪɞɚɧ ɩɪɟɞɫɬɚɜɢɥ ɨɞɧɭ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɧɧɢɯ ɮɨɪɦ ɪɟɤɭɪɪɟɧɬɧɨɣ ɫɟɬɢ. 

ɋɟɬɶ Ⱦɠɨɪɞɚɧɚ ɢɦɟɟɬ ɫɜɹɡɢ, ɢɞɭɳɢɟ ɨɛɪɚɬɧɨ ɨɬ ɜɵɯɨɞɧɨɝɨ ɤ ɜɯɨɞɧɨɦɭ ɫɥɨɸ, ɢ ɧɟɤɨɬɨɪɵɟ 

ɷɥɟɦɟɧɬɵ ɜɯɨɞɧɨɝɨ ɫɥɨɹ ɢɦɟɸɬ ɫɜɹɡɢ, ɜɨɡɜɪɚɳɚɸɳɢɟɫɹ ɨɛɪɚɬɧɨ ɤ ɷɬɢɦ ɷɥɟɦɟɧɬɚɦ. 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɟɬɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 6.4. ɋɟɬɶ ɫɩɨɫɨɛɧɚ ɨɛɭɱɢɬɶɫɹ ɜɵɩɨɥɧɟɧɢɸ ɡɚɞɚɱ, 

ɡɚɜɢɫɹɳɢɯ ɨɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɫɬɨɹɧɢɣ. Ɍɚɤɚɹ ɫɟɬɶ ɦɨɠɟɬ ɛɵɬɶ ɨɛɭɱɟɧɚ ɫ ɩɨɦɨɳɶɸ 

ɚɥɝɨɪɢɬɦɚ ɨɛɪɚɬɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɨɤ. 
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Ɋɢɫɭɧɨɤ 6.4 – ɋɟɬɶ Ⱦɠɨɪɞɚɧɚ. 

ɂɡ – ɡɚ ɪɟɤɭɪɪɟɧɬɧɵɯ ɫɜɹɡɟɣ ɜ ɫɟɬɢ Ⱦɠɨɪɞɚɧɚ ɩɨɜɟɞɟɧɢɟ ɫɟɬɢ ɮɨɪɦɢɪɭɟɬɫɹ 

ɜɜɟɞɟɧɧɵɦɢ ɪɚɧɟɟ ɜɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ. ɋɟɬɶ ɨɛɥɚɞɚɟɬ ɧɟɤɨɬɨɪɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 

ɤɪɚɬɤɨɫɪɨɱɧɨɣ ɩɚɦɹɬɢ. ȿɳɟ ɨɞɧɨɣ ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɨɣ ɪɟɤɭɪɪɟɧɬɧɨɣ ɫɟɬɶɸ ɫ ɩɨɞɨɛɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ ɤɪɚɬɤɨɫɪɨɱɧɨɣ ɩɚɦɹɬɢ ɹɜɥɹɟɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ ɩɪɨɫɬɚɹ ɪɟɤɭɪɪɟɧɬɧɚɹ ɫɟɬɶ. 

 

7. ȾɊɍȽɂȿ ɆɈȾȿɅɂ ɋȿɌȿɃ 

Ɂɚɞɚɱɚ: ɨɩɢɫɚɧɢɟ ɞɪɭɝɢɯ ɦɨɞɟɥɟɣ ɫɟɬɟɣ. 

ɐɟɥɢ: ɩɨɧɹɬɶ, ɱɬɨ ɬɚɤɨɟ ɦɟɬɨɞ ɦɨɞɟɥɶɧɨɣ “ɡɚɤɚɥɤɢ” ɢ ɤɚɤ ɨɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɧɟɣɪɨɧɧɵɯ ɫɟɬɹɯ; 

ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ; 

ɱɬɨ ɬɚɤɨɟ “ɦɚɲɢɧɚ Ȼɨɥɶɰɦɚɧɚ”. 

 

7.1. ɋɟɬɢ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ, ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɧɟɣɪɨɫɟɬɶ 

 Ⱦɨ ɫɢɯ ɩɨɪ ɜɫɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɧɚɦɢ ɦɨɞɟɥɢ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɨɛɭɱɟɧɢɹ. “Ⱦɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ” ɡɞɟɫɶ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɧɨɜɥɟɧɢɹ ɜɟɫɨɜɵɯ ɡɧɚɱɟɧɢɣ ɢɥɢ ɡɧɚɱɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɷɥɟɦɟɧɬɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɥɢɱɢɧɵ ɢɡɦɟɧɟɧɢɣ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɩɪɹɦɨɝɨ ɜɵɱɢɫɥɟɧɢɹ. Ⱦɚɠɟ ɜ ɫɟɬɢ ɏɨɩɮɢɥɞɚ, ɝɞɟ ɨɛɧɨɜɥɹɟɦɵɣ 

ɷɥɟɦɟɧɬ ɜɵɛɢɪɚɟɬɫɹ ɫɥɭɱɚɣɧɨ, ɫɚɦɢ ɢɡɦɟɧɟɧɢɹ ɹɜɥɹɸɬɫɹ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɦɢ, ɩɨɫɤɨɥɶɤɭ 

ɟɫɥɢ ɷɥɟɦɟɧɬ ɭɠɟ ɜɵɛɪɚɧ, ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɟɝɨ ɚɤɬɢɜɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɜɩɨɥɧɟ 

ɨɞɧɨɡɧɚɱɧɨ. ȼ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɫɬɶ ɷɬɨɦɭ, ɞɥɹ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɨɛɭɱɟɧɢɹ ɜ 

ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɦɵ ɨɫɬɚɟɦɫɹ ɫɧɟɜɟɞɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɝɨ, ɤɚɤ ɢɡɦɟɧɢɬɫɹ 
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ɫɨɫɬɨɹɧɢɟ ɫɟɬɢ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɩɨ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ ɩɪɟɞɫɤɚɡɚɬɶ 

ɫɥɟɞɭɸɳɟɟ ɫɨɫɬɨɹɧɢɟ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɜɨɡɦɨɠɧɵɦ Д8Ж. 

 

7.2. Ɇɟɬɨɞ ɦɨɞɟɥɶɧɨɣ “ɡɚɤɚɥɤɢ” 

 Ɇɟɬɨɞ ɦɨɞɟɥɶɧɨɣ “ɡɚɤɚɥɤɢ” ɹɜɥɹɟɬɫɹ ɦɟɬɨɞɨɦ, ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɦ ɩɪɢ ɪɟɲɟɧɢɢ 

ɩɪɨɛɥɟɦ ɨɩɬɢɦɢɡɚɰɢɢ. Ɋɟɲɟɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɪɨɛɥɟɦɵ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ 

ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɦɢɧɢɦɢɡɚɰɢɢ ɧɟɤɨɬɨɪɨɣ ɮɭɧɤɰɢɢ ɫɬɨɢɦɨɫɬɢ. 

 Ɇɟɬɨɞ ɦɨɞɟɥɶɧɨɣ “ɡɚɤɚɥɤɢ” ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɚɧɚɥɨɝɢɢ ɫ ɩɪɨɰɟɫɫɨɦ ɡɚɤɚɥɤɢ ɦɟɬɚɥɥɚ. 

Ʉɨɝɞɚ ɦɟɬɚɥɥ ɩɨɞɜɟɪɝɚɟɬɫɹ ɡɚɤɚɥɤɟ, ɨɧ ɧɚɝɪɟɜɚɟɬɫɹ ɩɨɱɬɢ ɞɨ ɬɨɱɤɢ ɩɥɚɜɥɟɧɢɹ, ɚ ɩɨɬɨɦ 

ɦɟɞɥɟɧɧɨ ɨɯɥɚɠɞɚɟɬɫɹ ɞɨ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɪɨɰɟɫɫ ɡɚɤɚɥɤɢ ɞɟɥɚɟɬ ɦɟɬɚɥɥ ɛɨɥɟɟ 

ɝɢɛɤɢɦ, ɬɚɤ ɱɬɨ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɩɪɢɞɚɬɶ ɟɦɭ ɧɭɠɧɭɸ ɮɨɪɦɭ ɛɟɡ ɢɡɥɨɦɨɜ. Ʉɨɝɞɚ 

ɦɟɬɚɥɥ ɧɚɝɪɟɬ ɞɨ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɚɬɨɦɵ ɞɜɢɝɚɸɬɫɹ ɯɚɨɬɢɱɟɫɤɢ. ȿɫɥɢ ɦɟɬɚɥɥ ɛɵɫɬɪɨ 

ɨɯɥɚɞɢɬɶ, ɚɬɨɦɵ ɡɚɫɬɵɧɭɬ ɜ ɫɥɭɱɚɣɧɵɯ ɩɨɥɨɠɟɧɢɹɯ. ȿɫɥɢ ɠɟ ɦɟɬɚɥɥ ɨɯɥɚɞɢɬɶ ɦɟɞɥɟɧɧɨ, 

ɚɬɨɦɵ ɛɭɞɭɬ ɫɬɪɟɦɢɬɶɫɹ ɜɵɫɬɪɨɢɬɶɫɹ ɪɟɝɭɥɹɪɧɵɦ ɨɛɪɚɡɨɦ. ɉɨɷɬɨɦɭ ɨɫɧɨɜɨɣ ɜɫɟɝɨ 

ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɭɩɪɚɜɥɟɧɢɟ ɝɪɚɮɢɤɨɦ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. 

 Ⱥɧɚɥɨɝɢɹ ɫ ɮɭɧɤɰɢɟɣ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 7.1: 

 

Ɋɢɫɭɧɨɤ 7.1 – Ʌɨɤɚɥɶɧɵɟ ɦɢɧɢɦɭɦɵ ɢ ɝɥɨɛɚɥɶɧɵɣ ɦɢɧɢɦɭɦ. 

Ɇɟɬɨɞ ɦɨɞɟɥɶɧɨɣ “ɡɚɤɚɥɤɢ” ɫɧɚɱɚɥɚ ɭɯɭɞɲɚɟɬ ɪɚɛɨɬɭ ɫɟɬɢ, ɱɬɨɛɵ ɩɨɬɨɦ ɟɟ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ. 

 ȿɞɢɧɨɝɨ ɢ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɦɨɞɟɥɶɧɨɣ “ɡɚɤɚɥɤɢ” ɧɟɬ, ɧɨ ɩɪɢɧɰɢɩ, ɧɚ 

ɤɨɬɨɪɨɦ ɛɚɡɢɪɭɟɬɫɹ ɦɟɬɨɞ ɦɨɞɟɥɶɧɨɣ “ɡɚɤɚɥɤɢ”, ɡɚɥɨɠɟɧ ɜ ɨɫɧɨɜɭ ɚɥɝɨɪɢɬɦɚ 
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Ɇɟɬɪɨɩɨɥɢɫɚ. Ɉɫɧɨɜɧɨɣ ɩɪɨɰɟɞɭɪɨɣ ɷɬɨɝɨ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ ɫɥɭɱɚɣɧɵɣ ɜɵɛɨɪ ɱɚɫɬɢ 

ɫɢɫɬɟɦɵ ɞɥɹ ɢɡɦɟɧɟɧɢɹ. ɂɡɦɟɧɟɧɢɹ ɜɫɟɝɞɚ ɩɪɢɧɢɦɚɸɬɫɹ, ɟɫɥɢ ɭɦɟɧɶɲɚɟɬɫɹ ɝɥɨɛɚɥɶɧɚɹ 

ɷɧɟɪɝɢɹ ɫɢɫɬɟɦɵ, ɚ ɟɫɥɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɷɧɟɪɝɢɢ, ɬɨ ɢɡɦɟɧɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫ 

ɜɟɪɨɹɬɧɨɫɬɶɸ ɪ, ɡɚɞɚɜɚɟɦɨɣ ɮɨɪɦɭɥɨɣ  

exp( )
E

p
T

   

ɝɞɟ E  - ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɢɢ, ɚТ ɨɛɨɡɧɚɱɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ Д8Ж.  

 

7.3. Ɇɚɲɢɧɚ Ȼɨɥɶɰɦɚɧɚ 

 Ɇɚɲɢɧɚ Ȼɨɥɶɰɦɚɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɣɪɨɧɧɭɸ ɫɟɬɶ, ɢɫɩɨɥɶɡɭɸɳɭɸ ɢɞɟɸ 

ɦɨɞɟɥɶɧɨɣ “ɡɚɤɚɥɤɢ” ɞɥɹ ɨɛɧɨɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɫɟɬɢ. ȼ ɫɜɨɟɣ ɛɚɡɨɜɨɣ ɮɨɪɦɟ ɦɚɲɢɧɚ 

Ȼɨɥɶɰɦɚɧɚ ɹɜɥɹɟɬɫɹ ɫɟɬɶɸ ɏɨɩɮɢɥɞɚ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɞɥɹ ɨɛɧɨɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɚ 

ɫɟɬɢ ɫɬɨɯɚɫɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ. ɗɧɟɪɝɢɹ ɫɟɬɢ ɏɨɩɮɢɥɞɚ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɨɣ: 

1

2
j i ij

j i

E s s w    

ɝɞɟ s  ɨɛɨɡɧɚɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɷɥɟɦɟɧɬɚ ɫɟɬɢ. ȿɫɥɢ ɷɥɟɦɟɧɬj ɢɡɦɟɧɹɟɬ ɫɨɫɬɨɹɧɢɟ ɧɚ ɜɟɥɢɱɢɧɭ 

j
s , ɬɨ ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɢɢ ɛɭɞɟɬ ɪɚɜɧɨ 

j i ij

i

E s s w    

ɂɡɦɟɧɟɧɢɟ ɷɧɟɪɝɢɢ ɦɨɠɟɬ ɬɚɤɠɟ ɛɵɬɶ ɜɵɪɚɠɟɧɨ ɜ ɜɢɞɟ: 

2
j i ij

i

E s s w    

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɢɧɹɬɢɹ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɨɛɵɱɧɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɭɧɤɰɢɹ – ɫɢɝɦɨɢɞ: 

1

1 exp( )

p
E

T


 

 

ɉɨɷɬɨɦɭ ɜɟɪɨɹɬɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɷɥɟɦɟɧɬɚ ɜ ɧɨɜɨɟ ɫɨɫɬɨɹɧɢɟ ɨɤɚɡɵɜɚɟɬɫɹ ɪɚɜɧɨɣ: 
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1

1 exp(2 )
i ij

j

p
s w

s
T


   

Ɇɚɲɢɧɚ Ȼɨɥɶɰɦɚɧɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɥɹ ɪɟɲɟɧɢɹ ɪɹɞɚ ɩɪɨɛɥɟɦ ɨɩɬɢɦɢɡɚɰɢɢ, ɜɤɥɸɱɚɹ 

ɩɪɨɛɥɟɦɭ ɤɨɦɦɢɜɨɹɠɟɪɚ. 

 Ɇɚɲɢɧɚ Ȼɨɥɶɰɦɚɧɚ ɦɨɠɟɬ ɢɦɟɬɶ ɢ ɫɤɪɵɬɵɟ ɷɥɟɦɟɧɬɵ. ȼɢɞɢɦɵɟ ɷɥɟɦɟɧɬɵ. 

ȼɢɞɢɦɵɟ ɷɥɟɦɟɧɬɵ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ. ɉɪɢɦɟɪ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɚɪɯɢɬɟɤɬɭɪɵ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫ. 7.3: 

 

Ɋɢɫɭɧɨɤ 7.3 – ɉɪɢɦɟɪ ɦɚɲɢɧɵ Ȼɨɥɶɰɦɚɧɚ ɫ ɜɯɨɞɧɵɦɢ ɢ ɜɵɯɨɞɧɵɦɢ ɫɥɨɹɦɢ. 

ɗɥɟɦɟɧɬɵ ɢɦɟɸɬ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɟ ɫɜɹɡɢ ɫɨ ɜɫɟɦɢ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɤɪɨɦɟ 

ɷɥɟɦɟɧɬɨɜ ɜɯɨɞɧɨɝɨ ɫɥɨɹ, ɤɨɬɨɪɵɟ ɧɟ ɫɜɹɡɚɧɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɷɥɟɦɟɧɬɚɦɢ ɜɵɯɨɞɧɨɝɨ 

ɫɥɨɹ. ɋɟɬɶ ɫ ɬɚɤɨɣ ɚɪɯɢɬɟɤɬɭɪɨɣ ɦɨɠɧɨ ɩɨɞɜɟɪɝɧɭɬɶ ɭɩɪɚɜɥɹɟɦɨɦɭ ɨɛɭɱɟɧɢɸ. ȼ ɯɨɞɟ 

ɨɛɭɱɟɧɢɹ ɜɵɯɨɞɧɵɟ ɢ ɜɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɡɚɤɪɟɩɥɹɸɬɫɹ. ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɨɛɭɱɟɧɢɹ 

ɡɚɤɪɟɩɥɹɸɬɫɹ ɬɨɥɶɤɨ ɜɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ, ɢ ɫɟɬɶ ɜɵɩɨɥɧɹɟɬ ɧɟɤɨɬɨɪɨɟ ɱɢɫɥɨ ɢɬɟɪɚɰɢɣ ɞɨ 

ɬɟɯ ɩɨɪ, ɩɨɤɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟ ɭɫɬɚɧɨɜɹɬɫɹ ɡɧɚɱɟɧɢɹ ɜɵɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

ɉɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɭɩɪɚɜɥɹɟɦɨɣ ɫɟɬɢ Ȼɨɥɶɰɦɚɧɚ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɟ ɮɚɡɵ: ɮɚɡɭ 

ɮɢɤɫɚɰɢɢ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɣ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɡɚɤɪɟɩɥɹɸɬɫɹ ɜɯɨɞɧɵɦ ɢ 

ɰɟɥɟɜɵɦ ɨɛɪɚɡɰɚɦɢ, ɢ ɮɚɡɭ ɫɜɨɛɨɞɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɣ ɡɚɤɪɟɩɥɹɸɬɫɹ ɬɨɥɶɤɨ 

ɜɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ. ɋɟɬɟɜɚɹ ɫɬɚɬɢɫɬɢɤɚ ɫɨɛɢɪɚɟɬɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɨɛɟɢɯ ɮɚɡ ɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɬɟɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɧɨɜɢɬɶ ɜɟɫɨɜɵɟ ɡɧɚɱɟɧɢɹ Д9Ж. 
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7.4. Ⱥɥɝɨɪɢɬɦ ɦɢɧɢɦɢɡɚɰɢɢ ɮɭɧɤɰɢɢ 

 Ɋɚɫɫɦɨɬɪɢɦ ɚɥɝɨɪɢɬɦ ɦɨɞɟɥɶɧɨɣ “ɡɚɤɚɥɤɢ” ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɡɧɚɱɧɨɣ ɮɭɧɤɰɢɢ ( )f x  ɞɜɨɢɱɧɨɝɨ ɜɟɤɬɨɪɚ x: 

- ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɜɵɛɢɪɚɸɬɫɹ ɧɚɱɚɥɶɧɵɣ ɜɟɤɬɨɪ ɯ ɢ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟТ; 

 - ɫɨɡɞɚɟɬɫɹ ɤɨɩɢɹ ɯ ɫ ɢɦɟɧɟɦ new
x  ɢ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɜɵɛɢɪɚɟɬɫɹ ɤɨɦɩɨɧɟɧɬɚ new

x  ɞɥɹ 

ɢɡɦɟɧɟɧɢɹ. Ȼɢɬ ɜɵɛɪɚɧɧɨɣ ɤɨɦɩɨɧɟɧɬɵ ɩɟɪɟɤɥɸɱɚɟɬɫɹ; 

- ɜɵɱɢɫɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɢɢ; 

- ɟɫɥɢ ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɢɢ ɦɟɧɶɲɟ ɧɭɥɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ new
x x . ɂɧɚɱɟ ɫ ɩɨɦɨɳɶɸ 

ɮɭɧɤɰɢɢ ɨɞɧɨɪɨɞɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɜɵɛɢɪɚɟɬɫɹ ɫɥɭɱɚɣɧɨɟ 

ɱɢɫɥɨ ɦɟɠɞɭ 0 ɢ 1. ȿɫɥɢ ɫɥɭɱɚɣɧɨɟ ɱɢɫɥɨ ɦɟɧɶɲɟ, ɱɟɦ exp( )E
T

 , 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ new
x x . 

- ɟɫɥɢ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɡɚɞɚɧɧɨɟ ɱɢɫɥɨ (М) ɢɡɦɟɧɟɧɢɣ ɜɟɤɬɨɪɚ ɯ, ɞɥɹ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɟf 

ɭɦɟɧɶɲɢɥɨɫɶ, ɢɥɢ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨN ɢɡɦɟɧɟɧɢɣ ɯ ɫ ɦɨɦɟɧɬɚ ɩɨɫɥɟɞɧɟɝɨ ɢɡɦɟɧɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɬɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ T T . 

- ɟɫɥɢ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟf ɧɟ ɭɦɟɧɶɲɚɟɬɫɹ ɭɠɟ ɜ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɱɢɫɥɚ L ɩɨɫɥɟɞɧɢɯ ɢɬɟɪɚɰɢɣ, ɬɨ ɩɪɨɰɟɫɫ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɢɧɚɱɟ 

ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɜɪɚɬ ɤ ɩ. 2, ɢ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɞɨɥɠɚɸɬɫɹ. 

 Ɂɞɟɫɶ M ɦɟɧɶɲɟ N, ɚ L ɨɛɵɱɧɨ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ N. ɉɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɭɩɪɚɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ  , ɡɧɚɱɟɧɢɟ ɞɥɹ ɤɨɬɨɪɨɣ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɞɢɚɩɚɡɨɧɚ 

ɨɬ 0.8ɞɨ 0.9999. ɇɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟТ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤ, ɱɬɨ ɞɥɹ ɜɫɟɯ ɢɡɦɟɧɟɧɢɣ ɷɧɟɪɝɢɢ 

ɢɦɟɟɬ ɦɟɫɬɨ ɧɟɪɚɜɟɧɫɬɜɨ exp( ) 0.9999E
T

  . 

 

8. ɋȼəɁɖ ɋ ɂɋɄɍɋɋɌȼȿɇɇɕɆ ɂɇɌȿɅɅȿɄɌɈɆ 

Ɂɚɞɚɱɚ: ɜɜɟɞɟɧɢɟ ɜ ɫɢɦɜɨɥɶɧɭɸ ɩɚɪɚɞɢɝɦɭ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɢ  

               ɫɜɹɡɶ ɫ ɧɟɣɪɨɧɧɵɦɢ ɫɟɬɹɦɢ. 

ɐɟɥɢ: ɩɨɧɹɬɶ, ɤɚɤɨɜɨ ɫɟɝɨɞɧɹɲɧɟɟ ɫɨɫɬɨɹɧɢɟ ɢ ɰɟɥɢ ɢɡɭɱɟɧɢɹ  

            ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ; 
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            ɝɥɚɜɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦ; 

            ɫɭɬɶ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦ  

            ɩɨɧɢɦɚɧɢɹ ɪɟɱɢ. 

 

8.1. ȼɜɟɞɟɧɢɟ 

 ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɢ ɪɟɲɟɧɢɢ ɫɚɦɵɯ ɪɚɡɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 

ɩɪɨɛɥɟɦ. Ⱥɪɯɢɬɟɤɬɭɪɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɧɟ ɢɞɟɬ ɧɢ ɜ ɤɚɤɨɟ ɫɪɚɜɧɟɧɢɟ ɫ 

ɱɟɥɨɜɟɱɟɫɤɢɦ ɦɨɡɝɨɦ ɩɨ ɫɥɨɠɧɨɫɬɢ ɢ ɪɚɡɦɟɪɚɦ, ɧɨ ɢɦɟɧɧɨ ɬɚɤɢɟ ɫɟɬɢ ɫɨɫɬɚɜɥɹɸɬ 

ɚɛɫɬɪɚɤɬɧɵɟ ɦɨɞɟɥɢ ɦɨɡɝɚ. 

 ɉɨɷɬɨɦɭ ɫɪɚɡɭ ɠɟ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ: ɦɨɠɧɨ ɥɢ ɫ ɩɨɦɨɳɶɸ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɟɬɟɣ 

ɪɟɚɥɢɡɨɜɚɬɶ “ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ”?  ɂɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 

ɜɚɠɧɟɣɲɢɯ ɞɢɫɰɢɩɥɢɧ ɜ ɨɛɥɚɫɬɢ ɢɧɮɨɪɦɚɬɢɤɢ, ɢɦɟɸɳɟɣ ɝɥɭɛɨɤɢɟ ɫɜɹɡɢ ɫ ɦɚɬɟɦɚɬɢɤɨɣ, 

ɩɫɢɯɨɥɨɝɢɟɣ ɢ ɞɚɠɟ ɮɢɥɨɫɨɮɢɟɣ. 

 ɐɟɥɶ ɢɡɭɱɟɧɢɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɜ ɲɢɪɨɤɨɦ ɫɦɵɫɥɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɚ 

ɤɚɤ ɫɨɡɞɚɧɢɟ ɦɚɲɢɧ, ɜɵɩɨɥɧɹɸɳɢɯ ɡɚɞɚɱɢ, ɫ ɤɨɬɨɪɵɦɢ ɯɨɪɨɲɨ ɫɩɪɚɜɥɹɟɬɫɹ ɱɟɥɨɜɟɤ, ɧɨ 

ɤɨɬɨɪɵɟ ɧɟɥɟɝɤɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɩɨɞɯɨɞɚ ɤ 

ɜɵɱɢɫɥɟɧɢɹɦ. 

 ɂɫɫɥɟɞɨɜɚɬɟɥɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɫɨɫɪɟɞɨɬɨɱɢɥɢɫɶ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɧɚ 

ɬɨɦ, ɱɬɨ ɨɛɵɱɧɨ ɧɚɡɵɜɚɸɬ ɫɢɦɜɨɥɶɧɨɣ ɩɚɪɚɞɢɝɦɨɣ, ɚ ɬɚɤɠɟ “ɬɪɚɞɢɰɢɨɧɧɵɦ 

ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɧɬɟɥɥɟɤɬɨɦ” ɢɥɢ “ɤɥɚɫɫɢɱɟɫɤɢɦ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɧɬɟɥɥɟɤɬɨɦ”. Ɍɟɩɟɪɶ 

ɫɭɳɟɫɬɜɭɟɬ ɧɨɜɚɹ ɮɨɪɦɚ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɤɨɧɧɟɤɰɢɹɯ, ɬ.ɟ. 

ɧɟɣɪɨɧɧɵɯ ɫɟɬɹɯ. 

 ɑɬɨɛɵ ɪɚɡɜɢɜɚɬɶ ɧɨɜɵɣ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ, ɧɚɦ ɧɭɠɧɨ ɩɨɧɹɬɶ ɤɨɟ – ɱɬɨ ɢɡ 

ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɢ, ɜɨɡɦɨɠɧɨ, ɫɜɟɫɬɢ ɨɛɟ ɷɬɢ ɩɚɪɚɞɢɝɦɵ ɜɦɟɫɬɟ 

“ɩɨɞ ɡɧɚɦɟɧɟɦ” ɧɟɤɨɬɨɪɨɝɨ ɨɛɳɟɝɨ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ Д10Ж. 

 

8.2. Ɂɧɚɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

 ɂɧɬɟɥɥɟɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɧɰɟɩɰɢɸ, ɧɟ ɩɨɞɞɚɸɳɭɸɫɹ ɫɬɪɨɝɨɦɭ 

ɨɩɪɟɞɟɥɟɧɢɸ. ɑɟɥɨɜɟɱɟɫɤɢɣ ɢɧɬɟɥɥɟɤɬ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɦɧɨɠɟɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ, ɫɪɟɞɢ 



38 

 

ɤɨɬɨɪɵɯ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɨɛɭɱɟɧɢɸ, ɨɪɝɚɧɵ ɱɭɜɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ 

ɜɧɟɲɧɟɣ ɫɪɟɞɨɣ, ɢ ɨɛɴɟɦ ɡɧɚɧɢɣ, ɤɨɬɨɪɵɣ ɜɨɨɛɳɟ ɧɟ ɩɨɞɞɚɟɬɫɹ ɨɰɟɧɤɟ. 

 Ɍɪɚɞɢɰɢɨɧɧɵɣ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ ɡɚɫɬɚɜɥɹɟɬ ɧɚɫ ɜɟɪɢɬɶ, ɱɬɨ ɬɟɨɪɟɬɢɱɟɫɤɢ 

ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɬɶ ɦɨɡɝ – ɜɨɩɥɨɳɟɧɢɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ – ɫɥɟɞɭɟɬ ɥɢɲɶ ɫɨɡɞɚɬɶ 

ɩɪɚɜɢɥɶɧɵɣ ɚɥɝɨɪɢɬɦ, ɢ ɦɨɡɝ ɬɭɬ ɤɚɤ ɬɭɬ. ȼ ɪɚɦɤɚɯ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɢɧɬɟɥɥɟɤɬɚ ɢɡɭɱɟɧɢɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦ ɤɨɧɰɟɧɬɪɢɪɨɜɚɥɨɫɶ ɜɨɤɪɭɝ ɧɟɫɤɨɥɶɤɢɯ 

ɤɥɸɱɟɜɵɯ ɜɨɩɪɨɫɨɜ – ɷɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ, ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɫɭɠɞɚɬɶ ɢ ɫɩɨɫɨɛɧɨɫɬɶ 

ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ ɢɡɦɟɧɟɧɢɸ ɭɫɥɨɜɢɣ. 

 ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɜɨɩɥɨɳɚɟɬ ɡɧɚɧɢɟ. Ʉɨɝɞɚ ɦɵ ɝɨɜɨɪɢɦ ɨ ɡɧɚɧɢɹɯ, ɷɬɨ 

ɦɨɝɭɬ ɛɵɬɶ ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɭɱɚɫɬɢɹ ɜ ɜɢɤɬɨɪɢɧɟ, ɢɥɢ 

ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ, ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɡɚɦɟɧɟ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɨɥɟɫɚ. ɗɬɨ ɦɨɝɭɬ ɛɵɬɶ 

ɡɧɚɧɢɹ, ɧɚɡɵɜɚɟɦɵɟ ɧɚɜɵɤɚɦɢ, ɧɟɨɛɯɨɞɢɦɵɟ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɟɡɞɟ ɧɚ ɜɟɥɨɫɢɩɟɞɟ, ɢɥɢ ɠɟ 

ɷɬɨ ɦɨɝɭɬ ɛɵɬɶ ɦɢɥɥɢɨɧɵ ɛɢɬɨɜ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɭɸ ɦɵ ɧɚɡɵɜɚɟɦ ɡɞɪɚɜɵɦ ɫɦɵɫɥɨɦ, 

ɩɨɡɜɨɥɹɸɳɢɦ, ɧɚɩɪɢɦɟɪ, ɧɟ ɩɪɨɥɢɬɶ ɜɨɞɭ ɢɡ ɱɚɲɤɢ ɩɪɢ ɩɢɬɶɟ. ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɡɧɚɧɢɹ 

ɦɨɠɟɬ ɛɵɬɶ ɹɜɧɵɦ ɢ ɧɟɹɜɧɵɦ. 

 əɜɧɨɟ ɡɧɚɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɢ ɢɧɫɩɟɤɬɢɪɨɜɚɧɨ, ɧɚɩɪɢɦɟɪ, ɜ ɮɨɪɦɟ 

ɮɚɤɬɨɜ. 

əɛɥɨɤɨ ɟɫɬɶ ɩɥɨɞ. 

Ʉɨɬ ɟɫɬɶ ɠɢɜɨɬɧɨɟ. 

ɇɟɹɜɧɨɟ ɡɧɚɧɢɟ ɩɟɪɟɞɚɬɶ ɧɟɩɪɨɫɬɨ. ɇɚɩɪɢɦɟɪ, ɪɟɛɟɧɤɭ ɦɨɠɧɨ ɪɚɡɴɹɫɧɢɬɶ ɨɛɳɢɟ 

ɩɪɢɧɰɢɩɵ ɟɡɞɵ ɧɚ ɜɟɥɨɫɢɩɟɞɟ, ɜɤɥɸɱɚɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɪɚɳɚɬɶ ɩɟɞɚɥɢ ɢ ɧɚɩɪɚɜɥɹɬɶ 

ɩɟɪɟɞɧɟɟ ɤɨɥɟɫɨ ɜ ɫɬɨɪɨɧɭ ɞɜɢɠɟɧɢɹ, ɧɨ ɩɪɨɰɟɞɭɪɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɚ ɬɚɤ, ɱɬɨɛɵ 

ɪɟɛɟɧɨɤ ɦɨɝ ɟɟ ɩɪɨɱɢɬɚɬɶ, ɚ ɡɚɬɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɬɨɝɨ,ɱɬɨɛɵ ɩɨɟɯɚɬɶ ɧɚ ɜɟɥɨɫɢɩɟɞɟ. ȼ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɡɧɚɧɢɟ ɬɨɝɨ, ɤɚɤ ɟɯɚɬɶ ɧɚ ɜɟɥɨɫɢɩɟɞɟ, ɩɪɢɨɛɪɟɬɚɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɛ ɢ 

ɨɲɢɛɨɤ. 

Ɍɪɚɞɢɰɢɨɧɧɵɣ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɨɛɪɚɛɨɬɤɢ ɫɢɦɜɨɥɨɜ, ɚ 

ɡɧɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɢɦɜɨɥɶɧɵɯ ɫɬɪɭɤɬɭɪ. ɉɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɹ ɢɦɟɟɬ 

ɧɟɫɤɨɥɶɤɨ ɮɨɪɦ ɢ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ. 

ɂɫɫɥɟɞɨɜɚɬɟɥɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɢɫɩɨɥɶɡɭɸɬ ɡɧɚɧɢɹ ɨ ɦɨɡɝɟ ɤɚɤ 

ɪɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɬɪɨɢɬɶ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ, ɧɨ ɬɟɨɪɢɸ ɬɨɝɨ, ɤɚɤ 

ɱɟɥɨɜɟɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɡɧɚɧɢɹ, ɮɨɪɦɚɥɢɡɨɜɚɬɶ ɨɱɟɧɶ ɬɹɠɟɥɨ. ɋɭɳɟɫɬɜɭɸɬ ɤɨɝɧɢɬɢɜɧɵɟ 
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ɬɟɨɪɢɢ ɬɨɝɨ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɡɧɚɧɢɹ ɦɨɡɝ ɱɟɥɨɜɟɤɚ, ɢ ɢɦɟɧɧɨ ɬɚɤɢɟ ɬɟɨɪɢɢ ɫɥɭɠɚɬ 

ɨɫɧɨɜɨɣ ɞɥɹ ɫɢɦɜɨɥɶɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ Д11Ж. 

 

8.3. Ɋɚɫɫɭɠɞɟɧɢɹ 

 ɑɟɥɨɜɟɤ ɡɧɚɟɬ, ɤɚɤ ɜɟɫɬɢ ɫɟɛɹ ɜ ɧɨɜɵɯ ɫɢɬɭɚɰɢɹɯ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɦɨɠɟɬ 

ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɜɨɢ ɡɧɚɧɢɹ ɢ ɩɪɢɧɢɦɚɬɶ ɚɞɟɤɜɚɬɧɵɟ ɪɟɲɟɧɢɹ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɪɨɲɥɨɦ 

ɨɩɵɬɟ ɢ ɧɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɜɨɡɦɨɠɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɬɚɤɢɯ ɪɟɲɟɧɢɣ. ɋɢɦɜɨɥɶɧɚɹ 

ɩɚɪɚɞɢɝɦɚ ɩɵɬɚɟɬɫɹ ɨɬɱɚɫɬɢ ɢɦɢɬɢɪɨɜɚɬɶ ɬɚɤɨɟ ɩɨɜɟɞɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦ, 

ɜɤɥɸɱɚɸɳɢɯ ɧɚɛɨɪ ɩɪɚɜɢɥ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɦɨɡɚɤɥɸɱɟɧɢɣ. 

 ɋɨɜɫɟɦ ɧɟ ɫɥɨɠɧɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ, ɪɚɛɨɬɚɸɳɭɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɨɫɧɨɜɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɥɨɝɢɱɟɫɤɢɯ ɡɚɤɥɸɱɟɧɢɣ, ɧɨ ɩɪɟɠɞɟ, ɱɟɦ ɦɚɲɢɧɚ ɫɦɨɠɟɬ 

ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɧɟɱɬɨ ɩɨɞɨɛɧɨɟ ɪɟɚɥɶɧɨɦɭ ɢɧɬɟɥɥɟɤɬɭ, ɩɪɢɞɟɬɫɹ ɧɚɣɬɢ ɨɬɜɟɬɵ ɧɚ 

ɧɟɤɨɬɨɪɵɟ ɜɚɠɧɵɟ ɜɨɩɪɨɫɵ. ɉɪɚɜɢɥɚ ɜɨɩɥɨɳɚɸɬ ɡɧɚɧɢɹ, ɚ ɩɨɷɬɨɦɭ ɢ ɜɨɩɪɨɫɵ 

ɨɤɚɡɵɜɚɸɬɫɹ ɫɜɹɡɚɧɧɵɦɢ ɫɨ ɡɧɚɧɢɹɦɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɩɟɰɢɚɥɶɧɭɸ ɡɚɞɚɱɭ, ɬɪɟɛɭɸɳɭɸ ɬɨɥɶɤɨ ɡɧɚɧɢɹ ɭɫɬɪɨɣɫɬɜɚ 

ɚɜɬɨɦɨɛɢɥɹ. ɗɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɚ ɜɨɜɥɟɤɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɣ ɞɢɚɥɨɝ. 

Ʉɥɢɟɧɬ: Ɂɚɱɟɦ ɧɚ ɚɜɬɨɦɨɛɢɥɹɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɭɱɧɵɟ ɬɨɪɦɨɡɚ? 

ɗɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɚ: ɑɬɨɛɵ ɨɫɬɚɧɨɜɢɬɶ ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ. 

Ʉɥɢɟɧɬ: Ⱥɜɬɨɦɨɛɢɥɶ ɜɟɞɶ ɧɟ ɜɫɟɝɞɚ ɞɜɢɠɟɬɫɹ, ɤɨɝɞɚ ɪɭɱɧɨɣ ɬɨɪɦɨɡ ɜɵɤɥɸɱɟɧ? 

 ɗɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɚ: ɗɬɨ ɡɚɜɢɫɢɬ ɨɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ. 

Ʉɥɢɟɧɬ: ɑɬɨ ɞɚɟɬ ɷɧɟɪɝɢɸ, ɡɚɫɬɚɜɥɹɸɳɭɸ ɤɨɥɟɫɚ ɚɜɬɨɦɨɛɢɥɹ ɜɪɚɳɚɬɶɫɹ? 

ɗɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɚ: Ⱦɜɢɝɚɬɟɥɶ. 

Ʉɥɢɟɧɬ: Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɥɢ ɞɜɢɝɚɬɟɥɶ ɪɚɛɨɬɚɟɬ, ɬɨ ɤɨɥɟɫɚ ɛɭɞɭɬ ɜɪɚɳɚɬɶɫɹ? 

ɗɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɚ: ȿɫɥɢ ɫɰɟɩɥɟɧɢɟ ɜɤɥɸɱɟɧɨ. 

Ʉɥɢɟɧɬ: ɱɬɨ ɫɥɭɱɢɬɫɹ, ɟɫɥɢ ɞɜɢɝɚɬɟɥɶ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɨ ɜɤɥɸɱɟɧɧɵɦ ɪɭɱɧɵɦ ɬɨɪɦɨɡɨɦ ɢ 

ɜɤɥɸɱɟɧɧɵɦ ɫɰɟɩɥɟɧɢɟɦ? 

ɗɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɚ: ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜɵ ɫɧɚɱɚɥɚ ɞɨɥɠɧɵ ɨɬɤɥɸɱɢɬɶ ɪɭɱɧɨɣ ɬɨɪɦɨɡ. 
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Ʉɥɢɟɧɬ: Ⱦɚ, ɧɨ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɹ ɷɬɨɝɨ ɧɟ ɫɞɟɥɚɥ. 

ɗɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɚ: ??? 

 Ɉɬɜɟɬ “ɇɟ ɡɧɚɸ” ɧɚ ɩɨɫɥɟɞɧɢɣ ɜɨɩɪɨɫ ɹɜɥɹɟɬɫɹ ɩɪɢɟɦɥɟɦɵɦ, ɟɫɥɢ ɜɵ ɧɟ ɷɤɫɩɟɪɬ ɩɨ 

ɚɜɬɨɦɨɛɢɥɹɦ, ɧɨ ɜɵɝɥɹɞɢɬ ɫɦɟɲɧɵɦ, ɟɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜɵ ɷɤɫɩɟɪɬ Д12Ж. 

 ɉɨɧɢɦɚɧɢɟ ɬɨɝɨ, ɫɤɨɥɶɤɨ ɬɪɟɛɭɟɬɫɹ ɡɧɚɧɢɣ ɞɥɹ ɚɞɟɤɜɚɬɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɡɚɞɚɱɢ, ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɨɣ ɪɚɡɪɚɛɨɬɱɢɤɚ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ.  

ˀʫˌʫНʰʫ ʿˀАКТʰˋʫˁКʰХ ʯАʪАˋ 

ʯада̸и 

Задача№ϭ 

В̸̛̼̭л̛те ко̛̛̥̦̬̍о̦̦̼̜̏̌ ̭ете̏о̜ ̏̏од дл́ ̾ле̥е̦т̌ ̦̌ ̛̬̭.ϰ.ϭ ̛ 

̭оот̏ет̭т̏у̺̀ее ̵̼̏од̦ое ̸̦̌̚е̛̦е п̛̬ ̛̭пол̽̚о̛̛̦̏̌ по̬о̐о̏о̜ ̴у̦к̶̛̛ ̛ ̵̼̏од̦о̐о 

̏екто̬̌ [7]. 

 
Ɋɢɫɭɧɨɤ 4.1 - ȼɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɧ.ɫ. ɫɨ ɫɦɟɳɟɧɢɟɦ 

 

Задача№Ϯ 

В̸̛̼̭л̛те ̵̼̏од̦ое ̸̦̌̚е̛̦е, ̛̭пол̽̚о̏̌̏ ̏ к̸̌е̭т̏е ̴у̦к̶̛̛ ̌кт̛̦̏о̭т̛ 

̛̭̥̐о̛д̌л̦̽у̀ ̴у̦к̶̛̀. В̵од̦о̜ ̏екто̬ .[7]. 
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Задача№ϯ 

В̸̛̼̭л̛те ко̛̛̥̦̬̍о̦̦̼̜̏̌ ̏̏од дл́ ̭ет̛ ̭ ̵̛̬̌текту̬о̜ пок̦̦̌̌̚о̜ ̦̌ ̛̬̭.Ϯ.ϭ, 

̦о ̭ ̦̌̍о̬о̥ ̏е̭о̵̼̏ ̸̦̌̚е̛̦̜ ̛ ̵̏од̦̼̥ ̏екто̬о̥ . 

[7]. 

 

Задача№ϰ 

Н̜̌т̛ ̏е̭о̼̏е ко̴̴̶̛̛̾е̦т̼ дл́ ̥одел̛ ̦е̜̬о̦̦о̜ ̭ет̛, подо̦̍о пок̦̦̌̌̚о̜ 

̦̌ ̛̬̭.Ϯ.ϭ ̛ п̬ед̭т̌̏л̺́̀е̜ у̬̦̌̏е̛̦е: .[7]. 

 

Задача№ϱ 

Н̌ ̛̬̭у̦ке пок̦̼̌̌̚ ̭к̬̼т̼̜ ̛ ̵̼̏од̦о̜ ̭ло̛ ̭ет̛ ̭ п̬̥́о̜ ̭̏́̽̀̚. В̸̛̼̭л̛те 

о̛̹̍ку дл́ ̭к̬̼то̐о ̾ле̥е̦т̌ U п̛̬ у̭ло̛̛̏, ̸то ̸̦̌̚е̛̦е е̐о ̌кт̛̦̏о̭т̛ дл́ 

о̬̍̌̍̌т̼̏̌е̥о̐о ̭ет̽̀ о̶̬̍̌̌̚ ̬̦̌̏̌ Ϭ.ϲϰ. [7]. 

 
Ɋɢɫɭɧɨɤ 4.2 - ɋɟɬɶ ɫ ɩɪɹɦɨɣ ɫɜɹɡɶɸ 

 

Задача№ϲ 

Н̜̌д̛те к̏̌д̬̌т е̏кл̛до̏о̐о ̬̭̭̌то̛̦́́ ̥е̙ду ̏екто̛̬̥̌: , 

.[7]. 
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Задача№ϳ 

Н̜̌д̛те к̏̌д̬̌т е̏кл̛до̏о̐о ̬̭̭̌то̛̦́́ ̥е̙ду ̏екто̛̬̥̌:  

,  

.[7]. 

 

Задача№ϴ 

Скол̽ко ̾по̵ пот̬е̍ует̭́ дл́ то̐о, ̸то̼̍ ̸̦̌̚е̛̦е ŋ у̥е̛̦̹̽ло̭̽ до Ϭ.ϭ, п̛̬ 

у̭ло̛̛̏ ̛̭пол̽̚о̛̦̏̌́ ̭леду̺̀е̐о п̛̬̌̏л̌ о̦̍о̏ле̛̦́:  

,  

.[7]. 

Задача№ϵ 

Сет̽ SOFM ̛̥еет ̛̏д д̏у̥е̬̦о̜ ̭етк̛ ̬̥̌̚е̬о̥ ϭϬ̵ϭϬ, ̌ ̬̌д̛у̭ ̸̛̦̌̌̚л̦̽о 

̌̚д̦̌ ̬̦̼̥̌̏ ϲ. В̛̼̭̦́те, к̌к ̥̦о̐о ̾ле̥е̦то̏ дол̙̦̼ ̍удут о̦̍о̏л́т̭̽́ по̭ле 1000 

̾по̵, е̭л̛ ̾ле̥е̦т-по̍ед̛тел̽ ̬̥̌̚е̺е̦ ̏ п̬̌̏о̥ ̛̦̙̦е̥ у̐лу ̭етк̛, ̌ ̬̌д̛у̭ ̥е̦́ет̭́ 

по п̛̬̌̏лу:   

, е̭л̛ ̦о̥е̬ теку̺е̜ ̾по̵̛  

. П̬едпол̌̐̌ет̭́, ̸то ̦у̥е̶̛̬̌́ ̾по̵ ̸̛̦̦̌̌ет̭́ ̭ ϭ. [ϳ]. 

 

Задача№ϭϬ 

Оп̬едел̛те ̏е̭о̏у̀ ̥̌т̶̛̬у ̭ет̛ Хоп̴̛лд̌, ̭оот̏ет̭т̏у̺̀у̀ ̭о̵̬̦̌ѐ̛̦ 

̭леду̵̛̺̀ д̏у̵ ̏екто̬о̏:  

, 

.[7]. 

 

Задача№ϭϭ 
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ʰ̥еет̭́ ̭леду̺̀̌́ ̴̛̦о̶̛̬̥̌́. 

ʫ̭л̛ ̌кку̥ул́то̬ ̛̥̹̦̼̌ ̬̬̙̌́̚е̦, то ̛̥̹̦̌̌ ̦е ̌̏̚од̛т̭́. ʫ̭л̛ ̛̥̹̦̌̌ ʪ̙о̦̌ 

̦е ̌̏̚од̛т̭́ ̛ теку̺ее ̬̏е̥́ ок̼̌̏̌̚ет̭́ по̙̚е ϴ ̸̭̌о̏ ут̬̌, то ʪ̙о̦ опо̚д̌ет ̦̌ 

пое̚д. Од̦̙̌д̼ ут̬о̥ по̭ле ϴ ̸̭̌о̏ ут̬̌ ̌кку̥ул́то̬ ̛̥̹̦̼̌ ʪ̙о̦̌ ок̌̌̚л̭́ 

̬̬̙̌́̚е̦̦̼̥. 

ʰ̭пол̽̚у́ ло̸̛̐е̭к̛е п̛̬̌̏л̌ ̼̏̏од̌, пок̛̙̌те, ̸то ʪ̙о̦ опо̚д̌л ̦̌ пое̚д.[ϳ]. 

 

Задача№ϭϮ 

П̬оде̥о̦̭т̛̬̬у̜те по̬́док код̛̬о̛̦̏̌́ ̛ декод̛̬о̛̦̏̌́ ̛̦̬̦̍̌о̐о де̬е̏̌ 

((D(AN))(V(P(DN)))).[7]. 

 

Задача№ϭϯ 

ʪл́ п̬едло̙е̦̦о̐о ̛̦̙е у̸е̦̍о̐о ̥̦о̙е̭т̏̌ ̛̼̭̦̏́те, ̭кол̽ко де̬е̏̽е̏ 

̦̌у̸̛т̭́ п̬ед̭т̌̏л́т̽ ̭ет̽ RAAM, е̭л̛ ̛̭пол̽̚о̏̌т̽ ̾то ̥̦о̙е̭т̏о?[ϳ]. 

(D(A(A(AN)))) 

((DN)(P(DN)) 

(V(DN)) 

(P(D(AN))) 

((DN)V) 

((DN)(V(D(AN)))) 

((D(AN))(V(P(DN))))) 

 

ˀе̹ение 

Задача №ϭ 

По̬́док ̾ле̥е̦то̏ ̏о ̵̏од̦о̥ ̏екто̬е ̐о̏о̛̬т о то̥, ̸то  

. Т̌к̛̥ о̬̍̌̚о̥, ко̛̛̥̦̬̍о̦̦̼̜̏̌ ̏̏од ок̼̌̏̌̚ет̭́ ̬̦̼̥̌̏ 
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Ко̛̛̥̦̬̍о̦̦̼̜̏̌ ̏̏од ок̼̌̏̌̚ет̭́ от̶̛̬̌тел̦̼̥̽, по̾то̥у ̼̏̏од ̬̌̏е̦ Ϭ.[ϳ]. 

 

Задача №Ϯ 

Акт̛̦̏о̭т̽ ̏ ̭лу̸̌е ̛̭̥̐о̛д̌л̦̽о̜ ̴у̦к̶̛̛ ̸̛̼̭̏л́ет̭́ по ̴о̬̥уле:  

. Ко̛̛̥̦̬̍о̦̦̼̜̏̌ ̏̏од ̬̌̏е̦ -Ϭ.ϵϱ, ̛ под̭т̦̌о̏к̌ ̾то̐о 

̸̦̌̚е̛̦́ ̏ ̛̭̥̐о̛д̌л̦̽у̀ ̴у̦к̶̛̀ д̌ет ̵̼̏од̦ое ̸̦̌̚е̛̦е Ϭ.Ϯϴ. [ϳ]. 

 

Задача №ϯ 

ʫ̭л̛ ̵̏од̦о̜ ̏екто̬ о̍о̸̛̦̌̚т̽ х, ̌ ̏екто̬ ̏е̭о̏ – w, то ко̛̛̥̦̬̍о̦̦̼̜̏̌ ̏̏од 

̾ле̥е̦т̌ ̥о̙̦о ̛̼̬̏̌̚т̽ ̏ ̛̏де  

, п̛̬ у̭ло̛̛̏, ̸то ̵̏од̦ое ̏екто̬ ̏кл̸̀̌ет ̛ ̸̦̌̚е̛̦е ̌кт̛̦̏о̭т̛ ̾ле̥е̦т̌ 

̭̥е̺е̛̦́. ʪо̍̌̏л́́ к ̵̏од̦о̥у ̏екто̬у ̸̦̌̚е̛̦е ̌кт̛̦̏о̭т̛ ̾ле̥е̦т̌ ̭̥е̺е̛̦́, дл́ 

ко̛̛̥̦̬̍о̦̦̏̌о̐о ̏̏од̌ ̏ ̦̹̌е̥ ̭лу̸̌е полу̸̌е̥:  

. [8]. 

 

 

 

Задача №ϰ 

ʪл́ л̀̍о̜ то̸к̛, ле̙̺̌е̜ ̦̌ ук̦̦̌̌̚о̜ п̬̥́о̜, ̏е̭о̼̏е ко̴̴̶̛̛̾е̦т̼ ̥о̙̦о 

оп̬едел̛т̽ ̛̚ у̬̦̌̏е̛̦́:  

. От̭̀д̌ полу̸̌е̥:  

. С̛̬̦̌̏̏̌́ ̸ле̦̼ полу̸е̦̦о̐о ̬̌̏е̦̭т̏̌ ̭ ко̴̴̶̛̛̾е̦т̛̥̌, 

ук̛̦̦̼̥̌̌̚ ̏ у̭ло̛̛̏ п̛̬̥е̬̌, ̛̥ее̥:  
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,   . Т̌к̛̥ о̬̍̌̚о̥,  

[8]. 

 

Задача №ϱ 

С̸̦̌̌л̌ ̸̛̼̭̏л́̀т̭́ о̛̹̍к̛ дл́ ̵̼̏од̵̦̼ ̾ле̥е̦то̏: δ̵̼̏од_ϭ=(0.58-0.87)*(1-

0.87)=-0.033, δ̵̼̏од_Ϯ=(0.2-0.23)*0.23*(1-0.23) = -Ϭ.ϬϬϱ. Тепе̬̽ о̛̹̍ку ̬̭̌п̬о̭т̬̦̌е̛̦́ 

о̬̍̌т̦о к ̾ле̥е̦ту U: δU=0.64*(1-0.64)*((-0.033*(-0.45))+(-0.005*0.2))=0.003. [8]. 

 

Задача №ϲ 

d(p,x)=(-2.3-4.5)
2 

+ (1.4-0.6)
2
=46.9. 

 

Задача №ϳ 

d(p,x)=(0.4-0.6)
2
 + (0.3-0.7)

2
 + (1.1-(-0.5))

2
 + (0.9-1.1)

2
=2.8. 

 

Задача №ϴ 

0.1=0.9 – n0.001, =>n=(0.9-0.1)/0.001=800. 

 

Задача №ϵ 

ʫ̭л̛ п̬едполо̛̙т̽, ̸то ̸̭ет ̸̛̦̦̌̌ет̭́ ̭ ϭ, ̬̌д̛у̭ ̍удет у̥е̦̹̽̌т̭̽́ ̦̌ ϭ по̭ле 

к̙̌д̵̼ ϮϬϬ ̾по̵. По̭ле ϭϬϬϬ ̾по̵ ̬̌д̛у̭ ок̙̌ет̭́ ̬̦̼̥̌̏ ϭ. Ч̛̭ло ̛̥̚е̦́е̵̥̼ 

̾ле̥е̦то̏ ̍удет ̬̦̌̏о ̸ет̼̬е̥, ̏кл̸̀̌́ ̾ле̥е̦т-по̍ед̛тел̽. [ϴ]. 

 

Задача №ϭϬ 
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[-1; 1; -1]+ = =  

ʪ̛̌̐о̦̌л̦̼̽е ̾ле̥е̦т̼ ̼̍л̛ о̦̍уле̦̼. 

 

Задача №ϭϭ 

В ̛̭̥̏ол̦̽о̥ ̛̏де ̴̛̦о̶̛̬̥̌́ ̥о̙ет ̼̍т̽ п̬ед̭т̌̏ле̦̌ ̭леду̛̺̥̀ о̬̍̌̚о̥. 

P:  aкку̥ул́то̬ ̛̥̹̦̼̌ ̬̬̙̌́̚е̦. 

Q: ̛̥̹̦̌̌ ̦е ̌̏̚од̛т̭́. 

R: ̬̏е̥́ по̭ле ϴ ут̬̌. 

S: ʪ̙о̦ опо̚д̌л ̦̌ пое̚д. 

П̛̬̌̏ло ϭ. P=>Q. 

П̛̬̌̏ло Ϯ. QandR=>S. 

ʰ̏̚е̭т̦о, ̸то P ̛ R ʰСТʰНА. ʯ̌д̸̌е̜ ́̏л́ет̭́ док̌̌̚тел̭̽т̏о S.  

1. P - ʪ̦̌о. 

2. R – ʪ̦̌о. 

3. Q - Следует ̛̚ ̹̌̐̌ ϭ ̛ п̛̬̌̏л̌ ϭ, по п̛̬̌̏лу modusponens. 

4. QandR – Следует ̛̚ ̹̌̐̌ ϯ ̛ Ϯ, по п̛̬̌̏лу ̛̦т̬одук̶̛̛ ʰ. 

5. S – Следует ̛̚ ̹̌̐̌ ϰ ̛ п̛̬̌̏л̌ Ϯ, п̛̬̌̏лу modusponens. [8]. 

 

Задача №ϭϮ и №ϭϯ 

По̬́док код̛̬о̛̦̏̌́ пок̦̌̌̚ ̏ т̌̍л̶̛е ϰ.ϭ,̌ по̬́док декод̛̬о̛̦̏̌́ ̏ т̌̍л̶̛е 

4.2. 

Ве̭̽ ̭оот̏ет̭т̏у̛̺̜̀ ̦̌̍о̬ де̬е̏̽е̏ пок̦̌̌̚ ̦̌ ̛̬̭у̦ке ϭ. [8]. 
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Ле̏̌́ ̏ет̏̽ П̬̌̏̌́ ̏ет̏̽ Ск̬̼тое п̬ед̭т̌̏ле̛̦е 

D N ;DNͿ’ 

P ;DNͿ’ ;P;DNͿͿ’ 

V ;P;DNͿ’ ;V;P;DNͿͿͿ’ 

A N ;ANͿ’ 

D ;ANͿ’ ;D;ANͿͿ’ 

;D;ANͿͿ’ ;V;P;DNͿͿͿ’ ;;D;ANͿͿ;V;P;DNͿͿͿͿ’ 

Ɍɚɛɥɢɰɚ 4.1 - ɉɨɪɹɞɨɤ ɤɨɞɢɪɨɜɚɧɢɹ ɛɢɧɚɪɧɨɝɨ ɞɟɪɟɜɚ 

 

Ск̬̼тое п̬ед̭т̌̏ле̛̦е Ле̏̌́ ̏ет̏̽ П̬̌̏̌́ ̏ет̏̽ 

;DNͿ’ D N 

;P;DNͿͿ’ P ;DNͿ’ 

;V;P;DNͿͿͿ’ V ;P;DNͿ’ 

;ANͿ’ A N 

;D;ANͿͿ’ D ;ANͿ’ 

;;D;ANͿͿ;V;P;DNͿͿͿͿ’ ;D;ANͿͿ’ ;V;P;DNͿͿͿ’ 

Ɍɚɛɥɢɰɚ 4.2 - ɉɨɪɹɞɨɤ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɛɢɧɚɪɧɨɝɨ ɞɟɪɟɜɚ 
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Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ ɩɨɫɬɪɨɟɧɢɹ ɞɟɪɟɜɶɟɜ 
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