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ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 
 

Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɢ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ 

ɱɢɫɥɟɧɧɨɝɨ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ 

 
09.04.02 ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ 

 
09.04.02.01 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɫɬɟɦɵ 

 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ 
 

      ɩɪɨɮ., ɞ-ɪ.ɮɢɡ.-ɦɚɬ. ɧɚɭɤ  
 

Ȼ. ɋ. Ⱦɨɛɪɨɧɟɰ   
 

ɋɬɭɞɟɧɬ 
 
Ɋɟɰɟɧɡɟɧɬ 
 

         Ʉɂ15-02-1/1Ɇ 031513681 
 
ɤɚɧɞ. ɮɢɡ.-ɦɚɬ. ɧɚɭɤ, ɫɬ. ɧɚɭɱ. ɫɨɬɪ. 

Ⱥ. Ⱥ. ɑɟɜɟɪ      
 
Ⱥ. ɇ. Ɋɨɝɚɥɟɜ 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                           ɞɨɰɟɧɬ Ɇ. Ⱥ. Ⱥɧɢɤɶɟɜɚ 
    

Ʉɪɚɫɧɨɹɪɫɤ 2017  



ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɩɨ ɬɟɦɟ 
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ɱɢɫɥɟɧɧɨɝɨ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ». 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ         Ɇ. Ⱥ. Ⱥɧɢɤɶɟɜɚ 
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___   Ƚ. Ɇ. ɐɢɛɭɥɶɫɤɢɣ 

 « ___»  ______  2017 ɝ. 

 

 

 

ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

 

 
  



ɋɬɭɞɟɧɬɭ ɑɟɜɟɪ Ⱥɥɟɤɫɚɧɞɪɟ Ⱥɥɟɤɫɚɧɞɪɨɜɧɟ.  

Ƚɪɭɩɩɚ Ʉɂ15-02-1/1Ɇ. ɇɚɩɪɚɜɥɟɧɢɟ 09.04.02  ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ 

ɢ ɬɟɯɧɨɥɨɝɢɢ.  

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ «Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɢ ɚɥɝɨɪɢɬɦɨɜ 

ɨɛɪɚɛɨɬɤɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɱɢɫɥɟɧɧɨɝɨ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ 

ɚɧɚɥɢɡɚ». 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №               ɨɬ_________.        

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ Ȼ. ɋ. Ⱦɨɛɪɨɧɟɰ, ɩɪɨɮɟɫɫɨɪ, 

ɞɨɤɬɨɪ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ, ɡɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ ɫɢɫɬɟɦ 

ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɂɄɂɌ ɋɎɍ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ 

ɧɚɭɱɧɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ, ɫɬɚɬɶɢ, ɤɧɢɝɢ, ɧɚɭɱɧɵɟ ɠɭɪɧɚɥɵ, ɦɨɧɨɝɪɚɮɢɢ ɩɨ ɬɟɦɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ.  

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ɜɜɟɞɟɧɢɟ, ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, 

ɱɢɫɥɟɧɧɵɣ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɚɧɚɥɢɡ, ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇȺə ɑȺɋɌɖ, 

ɁȺɄɅɘɑȿɇɂȿ, ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɋɈɄɊȺЩȿɇɂɃ, ɋɉɂɋɈɄ 

ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ, ɉɊɂɅɈɀȿɇɂə.  

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɩɥɚɤɚɬɵ ɩɪɟɡɟɧɬɚɰɢɢ, ɜɵɩɨɥɧɟɧɧɚɹ ɜ 

Microsoft Office PowerPoint 2010. 

 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                    ______________      Ȼ. ɋ. Ⱦɨɛɪɨɧɟɰ 
 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ______________      Ⱥ. Ⱥ. ɑɟɜɟɪ 

 

 
 

« __ » _______ 2017 ɝ. 
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ȽɊȺɎɂɄ 

ɇȺɉɂɋȺɇɂə ɂ ɈɎɈɊɆɅȿɇɂə 

ȼɕɉɍɋɄɇɈɃ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɈɃ ɊȺȻɈɌɕ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

  



 ɋɬɭɞɟɧɬ: ɑɟɜɟɪ Ⱥɥɟɤɫɚɧɞɪɚ Ⱥɥɟɤɫɚɧɞɪɨɜɧɚ. 

 Ƚɪɭɩɩɚ: Ʉɂ15–02–1/1Ɇ. ɇɚɩɪɚɜɥɟɧɢɟ: 09.04.02.01 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɫɬɟɦɵ. 

 Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɢ 

ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɱɢɫɥɟɧɧɨɝɨ 

ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ. 

 Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ (ȼɄɊ) 

ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɨɜ ȼɄɊ 

ɇɚɢɦɟɧɨɜɚɧɢɟ / ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ ɉɪɢɦɟɱɚɧɢɹ 

Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɩɨɞɛɨɪ 

ɥɢɬɟɪɚɬɭɪɵ 

Ⱦɨ 14 ɮɟɜɪɚɥɹ 2016  

ɋɨɫɬɚɜɥɟɧɢɟ ɩɥɚɧɚ ɪɚɛɨɬɵ ɧɚɞ ȼɄɊ Ⱦɨ 14 ɦɚɪɬɚ 2016  

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɧɚ 

ɩɪɨɜɟɪɤɭ ɩɟɪɜɨɣ ɝɥɚɜɵ 

Ⱦɨ 30 ɦɚɹ 2016  

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɧɚ 

ɩɪɨɜɟɪɤɭ ɜɬɨɪɨɣ ɝɥɚɜɵ 

Ⱦɨ 30 ɫɟɧɬɹɛɪɹ 2016  

Ɋɚɛɨɬɚ ɧɚɞ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɱɚɫɬɶɸ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ⱦɨ 29 ɞɟɤɚɛɪɹ 2016  

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɧɚ 

ɩɪɨɜɟɪɤɭ ɬɪɟɬɶɟɣ ɝɥɚɜɵ  

Ⱦɨ 31 ɹɧɜɚɪɹ 2017  

Ⱦɨɪɚɛɨɬɤɚ ȼɄɊ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɨɥɭɱɟɧɧɵɦɢ ɡɚɦɟɱɚɧɢɹɦɢ  

Ⱦɨ 8 ɦɚɹ 2017  

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɡɢɫɨɜ ɞɨɤɥɚɞɚ ɢ 

ɩɨɞɝɨɬɨɜɤɚ ɩɪɟɡɟɧɬɚɰɢɢ ɞɥɹ ɡɚɳɢɬɵ 

Ⱦɨ 1 ɢɸɧɹ 2017  

ɋɨɝɥɚɫɨɜɚɧɢɟ ɫ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɬɟɡɢɫɨɜ 

ɞɨɤɥɚɞɚ ɢ ɩɪɟɡɟɧɬɚɰɢɢ 

Ⱦɨ 15 ɢɸɧɹ 2017  

ɉɪɨɯɨɠɞɟɧɢɟ ɧɨɪɦɨɤɨɧɬɪɨɥɹ Ⱦɨ 14 ɢɸɧɹ 2017  

Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ ɨɬɡɵɜɨɦ ɢ ɪɟɰɟɧɡɢɟɣ Ⱦɨ 16 ɢɸɧɹ 2017  

Ɂɚɜɟɪɲɟɧɢɟ ȼɄɊ ɤ ɡɚɳɢɬɟ ɫ ɭɱёɬɨɦ 

ɨɬɡɵɜɚ ɢ ɪɟɰɟɧɡɢɢ 

Ⱦɨ 19 ɢɸɧɹ 2017  



ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɢ 

ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɱɢɫɥɟɧɧɨɝɨ 

ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ» ɫɨɞɟɪɠɢɬ 56 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 26 

ɢɥɥɸɫɬɪɚɰɢɣ, 1 ɬɚɛɥɢɰɭ, 30 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ, 2 ɩɪɢɥɨɠɟɧɢɹ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ  ɷɦɩɢɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ. 

ɗɆɉɂɊɂɑȿɋɄɂȿ ȾȺɇɇɕȿ, ɑɂɋɅȿɇɇɕɃ ȼȿɊɈəɌɇɈɋɌɇɕɃ 

ȺɇȺɅɂɁ, ɋɅɍɑȺɃɇȺə ȼȿɅɂɑɂɇȺ, ɉɅɈɌɇɈɋɌɖ ȼȿɊɈəɌɇɈɋɌɂ, 

ɆȿɌɈȾɕ ȼɈɋɋɌȺɇɈȼɅȿɇɂə ɉɅɈɌɇɈɋɌɂ ȼȿɊɈəɌɇɈɋɌɂ, 

ȽɂɋɌɈȽɊȺɆɆȺ, ɈɋɊȿȾɇȿɇɂȿ ɋɆȿЩЁɇɇɕɏ ȽɂɋɌɈȽɊȺɆɆ, ɆȿɌɈȾɕ 

ȺɉɉɊɈɄɋɂɆȺɐɂɂ, ɋȽɅȺɀɂȼȺɘЩɂɃ ɋɉɅȺɃɇ.  

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ  ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɨɰɟɧɤɢ 

ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɢɡɞɟɥɢɣ ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɭɫɥɨɜɢɹɯ 

ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɛɨɬɤɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɦɟɬɨɞɨɦ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ. 

ɋ ɷɬɨɣ ɰɟɥɶɸ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ 

ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ, ɜɵɹɜɥɟɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɵ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɬɨɞɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɢɡɜɥɟɤɚɬɶ ɦɚɤɫɢɦɭɦ 

ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɛɵɥ 

ɩɪɟɞɥɨɠɟɧ ɢ ɪɟɚɥɢɡɨɜɚɧ ɦɟɬɨɞ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ  ɦɟɬɨɞ 

ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɦɟɬɨɞɚɦɢ  ɩɪɨɫɬɨɬɚ ɪɟɚɥɢɡɚɰɢɢ, 

ɧɚɝɥɹɞɧɨɫɬɶ, ɬɨɱɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɪɢɦɟɧɢɦ ɜ ɨɛɥɚɫɬɹɯ, ɝɞɟ 

ɩɪɢɯɨɞɢɬɫɹ ɫɬɚɥɤɢɜɚɬɶɫɹ ɫ ɨɛɪɚɛɨɬɤɨɣ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ (ɦɟɞɢɰɢɧɚ, 

ɤɨɫɦɢɱɟɫɤɚɹ ɨɬɪɚɫɥɶ, ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɞɪ.).  
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ȼȼȿȾȿɇɂȿ 

 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ «Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɢ ɚɥɝɨɪɢɬɦɨɜ 

ɨɛɪɚɛɨɬɤɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɱɢɫɥɟɧɧɨɝɨ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ 

ɚɧɚɥɢɡɚ».  

Ⱥɧɚɥɢɡ ɢɡɭɱɚɟɦɨɣ ɨɛɥɚɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɬɟɦɚ ɨɛɪɚɛɨɬɤɢ ɷɦɩɢɪɢɱɟɫɤɢɯ 

ɞɚɧɧɵɯ ɫ ɩɨɥɭɱɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɞёɠɧɵɯ ɢ ɞɨɫɬɨɜɟɪɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɢ ɢɦɟɟɬ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɥɟɞɭɸɳɢɯ 

ɨɛɥɚɫɬɹɯ: ɫɢɫɬɟɦɵ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɢ ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ, ɦɟɞɢɰɢɧɫɤɢɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɞɪ. 

Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɢɫɫɥɟɞɨɜɚɧɢɹ  ɨɛɪɚɛɨɬɤɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɜ 

ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɪɚɛɨɬɟ 

ɜɵɫɬɭɩɚɸɬ ɷɦɩɢɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɢɫɱɟɪɩɵɜɚɸɳɚɹ 

ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɴɟɤɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ 

ɩɨɥɭɱɟɧɧɵɯ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨɥɭɱɚɟɬɫɹ ɩɭɬёɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɢɡɜɟɫɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ 

ɪɨɥɢ ɩɪɟɞɦɟɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɫɬɭɩɚɸɬ ɦɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɨɞɨɜ 

ɢɫɫɥɟɞɨɜɚɧɢɹ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɨɛɥɚɞɚɟɬ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ, ɬɚɤ ɢ 

ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɫɬɨɪɨɧɚɦɢ: ɛɨɥɶɲɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɩɨɬɟɪɹ 

ɬɨɱɧɨɫɬɢ ɢ ɬ. ɞ. 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɤɚɱɟɫɬɜɚ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɢɡɞɟɥɢɣ ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ 

ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 

1) ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɜɵɹɜɥɟɧɢɟ ɩɪɨɛɥɟɦ ɢɫɫɥɟɞɨɜɚɧɢɹ; 



2) ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ; 

3) ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɫ ɭɱёɬɨɦ 

ɨɩɵɬɚ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ;  

4) ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɫɝɥɚɠɢɜɚɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɟ 

ɨɩɬɢɦɚɥɶɧɵɯ ɤ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ; 

5) ɜɵɜɨɞɵ ɨ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ, ɧɚɭɱɧɨ ɡɧɚɱɢɦɨɫɬɢ ɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

ɋ ɭɱёɬɨɦ ɨɩɵɬɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɪɚɡɪɚɛɨɬɨɤ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɜ ɤɚɱɟɫɬɜɟ 

ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɩɪɨɛɥɟɦɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɞɢɧ ɢɡ ɦɟɬɨɞɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ — ɦɟɬɨɞ ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɦɟɬɨɞɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɦɟɬɨɞɚɦɢ 

ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɛɵɫɬɪɨɬɟ ɪɟɚɥɢɡɚɰɢɢ, ɦɢɧɢɦɚɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬɚɯ, 

ɝɪɚɮɢɱɟɫɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɞɚɧɧɵɯ, ɯɨɪɨɲɟɦ ɤɚɱɟɫɬɜɟ 

ɩɪɢɛɥɢɠɟɧɢɹ ɞɚɧɧɵɯ. 

Ɍɟɤɫɬ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ; ɬɪёɯ ɝɥɚɜ, ɫɨɞɟɪɠɚɳɢɯ 

ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɢ ɩɪɚɤɬɢɱɟɫɤɭɸ ɱɚɫɬɶ; ɡɚɤɥɸɱɟɧɢɹ, ɫɩɢɫɤɚ 

ɫɨɤɪɚɳɟɧɢɣ, ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɞɜɭɯ ɩɪɢɥɨɠɟɧɢɣ.  

ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ ɪɟɚɥɢɡɨɜɚɧ ɦɟɬɨɞ 

ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ. ȼ ɬɟɤɫɬɟ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɨɞɢɧ ɢɡ 

ɩɪɢɦɟɪɨɜ ɢ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ.  

 

  



1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ «Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɢ ɚɥɝɨɪɢɬɦɨɜ 

ɨɛɪɚɛɨɬɤɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɱɢɫɥɟɧɧɨɝɨ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ 

ɚɧɚɥɢɡɚ».  

ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɚɤɬɢɤɟ ɱɚɫɬɨ ɩɪɢɯɨɞɢɬɫɹ ɨɛɪɚɛɚɬɵɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ 

ɦɧɨɝɨɤɪɚɬɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɚɛɥɸɞɚɟɦɨɣ  ɜɟɥɢɱɢɧɵ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɦɨɠɧɨ 

ɜɡɹɬɶ ɫɥɟɞɭɸɳɢɟ ɨɛɥɚɫɬɢ: ɫɥɭɠɛɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɣ; 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɢ ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 

ɢɡɞɟɥɢɣ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɩɪɢɦɟɪɵ ɦɨɠɧɨ ɨɬɵɫɤɚɬɶ ɜ ɦɟɞɢɰɢɧɟ, ɛɢɨɥɨɝɢɢ, 

ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɟ, ɪɚɤɟɬɨɫɬɪɨɟɧɢɢ ɢ ɬ. ɞ. [6]. Ɍɚɤɠɟ ɨɞɧɢɦ ɢɡ ɩɪɢɦɟɪɨɜ ɦɨɝɭɬ 

ɫɬɚɬɶ ɫɢɫɬɟɦɵ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɍɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ 

ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ — ɷɬɨ ɫɢɫɬɟɦɵ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɟ ɜ ɧɟɛɨɥɶɲɨɦ 

ɱɢɫɥɟ ɷɤɡɟɦɩɥɹɪɨɜ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɟɫɹ ɜ ɨɫɨɛɵɯ ɭɫɥɨɜɢɹɯ ɢ ɪɟɚɥɢɡɭɸɳɢɟ 

ɷɤɫɬɪɟɦɚɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. Ɉɛɵɱɧɨ ɨɬɧɨɫɹɬɫɹ ɤ ɱɢɫɥɭ ɭɧɢɤɚɥɶɧɵɯ ɫɢɫɬɟɦ.  

ȼ ɷɬɢɯ ɢ ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ ɩɪɢɯɨɞɢɬɫɹ ɨɛɪɚɛɚɬɵɜɚɬɶ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ 

ɧɟɫɤɨɥɶɤɢɯ ɞɚɬɱɢɤɨɜ, ɢɡɦɟɪɹɸɳɢɯ ɨɞɧɭ ɢ ɬɭ ɠɟ ɜɟɥɢɱɢɧɭ (ɬɟɦɩɟɪɚɬɭɪɚ, 

ɞɚɜɥɟɧɢɟ, ɢɡɦɟɧɟɧɢɟ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ ɢɥɢ ɧɚɜɢɝɚɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɬ. ɞ). 

Ⱥɥɝɨɪɢɬɦ ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɟɧɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ 

ɨɛɴёɦɚ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɟё ɤɚɱɟɫɬɜɚ ɢ ɧɚɥɢɱɢɹ ɩɨɦɟɯ.  

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɫ ɬɚɤɨɝɨ ɪɨɞɚ ɫɢɫɬɟɦɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɚɬɶ ɛɨɥɶɲɨɟ 

ɱɢɫɥɨ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɧɚɞёɠɧɨɫɬɶɸ, ɨɰɟɧɤɨɣ 

ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ ɨɬɤɚɡɨɜ 

ɬɟɯɧɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ.   

Ɉɰɟɧɤɚ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɢɧɮɨɪɦɚɰɢɢ, 

ɩɨɥɭɱɟɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɩɟɰɢɚɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɩɵɬɚɧɢɣ. ɇɚɢɛɨɥɟɟ 

ɨɛɴɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɞɟɠɧɨɫɬɢ 

ɨɛɴɟɤɬɨɜ ɹɜɥɹɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɬ. ɤ. ɬɚɤɨɝɨ ɪɨɞɚ ɢɧɮɨɪɦɚɰɢɹ 

ɨɬɪɚɠɚɟɬ ɜɫɸ ɫɩɟɰɢɮɢɤɭ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ, ɜɫɟ ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 

ɧɢɯ ɮɚɤɬɨɪɵ ɢ ɞɪɭɝɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ 



ɢ ɧɚɞɟɠɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɚɤɢɯ ɫɢɫɬɟɦ 

ɩɨɥɧɨɫɬɶɸ ɡɚɜɢɫɢɬ ɨɬ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɧɟɨɛɯɨɞɢɦ ɦɟɬɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɭɱɚɬɶ ɢɫɱɟɪɩɵɜɚɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɧɟɨɛɯɨɞɢɦɨɦ ɨɛɴɟɤɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɞɚɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɞёɠɧɨɟ ɨɩɢɫɚɧɢɟ.  
 

1.1  ɉɪɨɛɥɟɦɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

Ɉɞɧɚɤɨ ɧɟ ɤɚɠɞɭɸ ɡɚɞɚɱɭ ɦɨɠɧɨ ɪɟɲɢɬɶ ɜ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɥɢ ɩɭɬёɦ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ, ɩɨɫɤɨɥɶɤɭ ɜ ɬɟɱɟɧɢɟ ɨɩɪɟɞɟɥёɧɧɵɯ 

ɩɪɨɦɟɠɭɬɤɨɜ ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɬɚɧɨɜɢɬɫɹ 

ɧɟɜɨɡɦɨɠɧɵɦ (ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ — ɜɨ ɜɪɟɦɹ ɩɨɥёɬɚ, ɧɚɞɜɨɞɧɵɯ ɢ 

ɩɨɞɜɨɞɧɵɯ ɫɭɞɨɜ — ɜɨ ɜɪɟɦɹ ɪɟɣɫɚ, ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ — ɜ 

ɬɟɱɟɧɢɟ ɫɟɚɧɫɚ ɫɜɹɡɢ ɢɥɢ ɫɥɟɠɟɧɢɹ ɡɚ ɰɟɥɶɸ ɢ ɬ. ɞ.). 

Ɉɫɧɨɜɧɵɟ ɬɪɭɞɧɨɫɬɢ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɜɹɡɚɧɵ ɫ ɬɟɦ, 

ɱɬɨ ɩɪɨɝɧɨɡ ɩɪɢɯɨɞɢɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɩɪɢ 

ɪɚɡɥɢɱɧɵɯ ɨɛɴɟɦɚɯ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɦɟɯ (ɨɲɢɛɨɤ 

ɤɨɧɬɪɨɥɹ), ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɵɯ ɞɨɫɬɨɜɟɪɧɨ ɧɟ ɢɡɜɟɫɬɧɵ. Ɋɟɲɟɧɢɟ 

ɩɪɨɛɥɟɦ ɨɛɪɚɛɨɬɤɢ ɢ ɩɨɥɭɱɟɧɢɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɚɞɟɤɜɚɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɦɟɟɬ 

ɜɚɠɧɟɣɲɟɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɨɰɟɧɤɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɞɚɥɶɧɟɣɲɟɦ 

ɩɥɚɧɢɪɨɜɚɧɢɢ [22]. 

Ɉɫɧɨɜɧɵɟ ɬɪɭɞɧɨɫɬɢ, ɫ ɤɨɬɨɪɵɦɢ ɩɪɢɯɨɞɢɬɫɹ ɫɬɚɥɤɢɜɚɬɶɫɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ 

ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ:  

1) ɪɟɲɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ; 

2) ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɡɜɨɥɹɸɳɢɣ 

ɦɚɤɫɢɦɚɥɶɧɨ ɢɡɜɥɟɤɚɬɶ ɩɨɥɟɡɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɥɸɛɨɝɨ ɨɛɴёɦɚ ɞɚɧɧɵɯ; 

3) ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɫɢɫɬɟɦ, ɞɟɣɫɬɜɭɸɳɢɯ  ɧɚ ɨɫɧɨɜɟ ɨɛɪɚɛɨɬɚɧɧɵɯ 

ɞɚɧɧɵɯ, ɜɨɡɧɢɤɚɟɬ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɪɢɫɤɚ. 

 

 



1.2 Ɉɛɴɟɤɬ ɢ ɩɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɨɛɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɦɟɸɬ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ 

ɧɚɞёɠɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɚɛɫɨɥɸɬɧɨ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɟɣ. 

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɬɨɞɨɜ 

ɨɛɪɚɛɨɬɤɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɱɬɨɛɵ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɩɪɟɞɟɥɹɬɶ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɞёɠɧɨɫɬɢ ɷɬɢɯ ɨɛɴɟɤɬɨɜ. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, ɨɩɢɫɚɧɧɵɯ ɪɚɧɟɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ 

ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ. ɉɨɷɬɨɦɭ ɩɨɢɫɤ ɦɟɬɨɞɨɜ ɢ ɨɩɬɢɦɚɥɶɧɵɯ ɩɨɞɯɨɞɨɜ ɤ 

ɩɨɫɬɪɨɟɧɢɸ  ɪɟɲɟɧɢɣ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɢ 

ɡɧɚɱɢɦɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ. 

Ɂɚɞɚɱɚ ɨɰɟɧɢɜɚɧɢɹ ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɧɟɤɨɬɨɪɨɦɭ ɱɢɫɥɭ 

ɧɚɛɥɸɞɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɜ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɟ. Ɂɚ 

ɜɪɟɦɹ ɪɚɡɜɢɬɢɹ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɫɨɡɞɚɧɚ 

ɬɟɨɪɢɹ ɨɰɟɧɢɜɚɧɢɹ, ɪɟɲɚɸɳɚɹ ɷɬɭ ɩɪɨɛɥɟɦɭ. 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɢɧɮɨɪɦɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɦɟɬɨɞɵ (t-ɤɪɢɬɟɪɢɣ ɋɬɶɸɞɟɧɬɚ, ɯɢ-ɤɜɚɞɪɚɬ ɉɢɪɫɨɧɚ ɢ ɬ. ɞ.). 

Ɉɞɧɚɤɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɫɜɹɡɚɧɨ ɫ ɢɦɟɸɳɢɦɢɫɹ 

ɩɪɟɞɩɨɥɨɠɟɧɢɹɦɢ ɨ ɜɢɞɟ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɛɥɸɞɚɟɦɵɯ ɫɥɭɱɚɣɧɵɯ 

ɜɟɥɢɱɢɧ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɬɹɠɟɥɨ, ɚ ɢɧɨɝɞɚ ɢ ɜɨɜɫɟ ɧɟɜɨɡɦɨɠɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɞɚɸɬ 

ɩɪɢɛɥɢɠёɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɢɫɬɢɧɧɵɯ ɩɥɨɬɧɨɫɬɟɣ ɜɟɪɨɹɬɧɨɫɬɢ. ȼ ɧɟɤɨɬɨɪɵɯ 

ɫɥɭɱɚɹɯ ɩɨɝɪɟɲɧɨɫɬɢ ɬɚɤɢɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɤɚɡɵɜɚɸɬɫɹ ɜɜɢɞɭ ɫɜɨɢɯ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɹɜɥɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɦɢ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɵ ɦɟɬɨɞɵ, ɧɟ ɭɫɬɭɩɚɸɳɢɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦ 

ɦɟɬɨɞɚɦ ɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɚ ɜ ɥɭɱɲɟɦ ɫɥɭɱɚɟ, ɛɵɥɢ ɛɵ ɦɚɥɨɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ 

ɧɚɪɭɲɟɧɢɸ ɩɪɟɞɩɨɥɨɠɟɧɢɣ, ɥɟɠɚɳɢɯ ɜ ɨɫɧɨɜɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 

ɉɨɷɬɨɦɭ ɞɥɹ ɚɧɚɥɢɡɚ ɬɚɤɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɦɟɬɨɞɵ. ɇɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɫ ɛɨɥɟɟ ɬɪɭɞɨёɦɤɢɟ ɫ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɱɟɦ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ, ɚ ɩɨɪɨɣ ɢ ɨɱɟɧɶ ɫɥɨɠɧɵɟ. 



ɗɬɨ ɫɞɟɪɠɢɜɚɥɨ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɪɚɧɶɲɟ. Ɉɞɧɚɤɨ ɩɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɤɨɦɩɶɸɬɟɪɨɜ 

ɩɨɥɨɠɟɧɢɟ ɢɡɦɟɧɢɥɨɫɶ ɢ ɬɟɩɟɪɶ ɜɨ ɜɫɟɯ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɚɤɟɬɚɯ 

ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ɪɟɚɥɢɡɨɜɚɧɵ ɢ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɩɪɨɰɟɞɭɪɵ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɚ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ 

ɢɧɮɨɪɦɚɰɢɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɢ ɜɚɠɧɵɦ ɜɨɩɪɨɫɨɦ. Ʉ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦ 

ɦɟɬɨɞɚɦ ɩɨɫɬɪɨɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɝɢɫɬɨɝɪɚɦɦɧɵɟ, 

ɹɞɟɪɧɵɟ, ɱɚɫɬɨɬɧɵɟ ɦɟɬɨɞɵ ɢ ɞɪ.   

Ɉɞɧɨɣ ɜɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, ɨɩɢɫɵɜɚɸɳɟɣ ɩɨɜɟɞɟɧɢɟ ɫɥɭɱɚɣɧɨɣ 

ɜɟɥɢɱɢɧɵ, ɹɜɥɹɟɬɫɹ ɟё ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ݂ሺݔሻ. Ɂɧɚɹ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɨɬɤɚɡɚ, ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɦɟɠɞɭ ɨɬɤɚɡɚɦɢ ɫɢɫɬɟɦ ɢ ɞɪ. ɉɪɢ ɷɬɨɦ ɜɚɠɧɨ ɨɰɟɧɢɬɶ, 

ɤɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɫɨɞɟɪɠɢɬɫɹ ɜ ɜɵɛɨɪɤɟ ɡɚɞɚɧɧɨɝɨ ɨɛɴёɦɚ ɢ ɤɚɤɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɫ ɡɚɞɚɧɧɨɣ 

ɬɨɱɧɨɫɬɶɸ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɫɬɭɩɹɬ ɷɦɩɢɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɬɪɟɛɭɸɳɢɟ 

ɨɛɪɚɛɨɬɤɢ. ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɧɭɬ ɦɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɢ. 

 

1.3  ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɢɫɫɥɟɞɨɜɚɧɢɹ — ɨɛɪɚɛɨɬɤɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɜ 

ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ. Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɢɡɞɟɥɢɣ ɢ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ. ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɜ ɪɨɥɢ ɦɟɬɨɞɚ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɛɭɞɟɬ ɦɟɬɨɞ ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳёɧɧɵɯ 

ɝɢɫɬɨɝɪɚɦɦ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 



2) ɜɵɹɜɥɟɧɢɟ ɩɪɨɛɥɟɦ ɢɫɫɥɟɞɨɜɚɧɢɹ; 

3) ɨɩɪɟɞɟɥɟɧɢɟ ɚɤɬɭɚɥɶɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ; 

4) ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ; 

5) ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɫ ɭɱёɬɨɦ 

ɨɩɵɬɚ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ;  

6) ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɫɝɥɚɠɢɜɚɧɢɹ; 

7) ɨɩɬɢɦɢɡɚɰɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢ ɚɥɝɨɪɢɬɦɨɜ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ;  

8) ɜɵɜɨɞɵ ɨ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ, ɧɚɭɱɧɨ ɡɧɚɱɢɦɨɫɬɢ ɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

  



2 ɑɢɫɥɟɧɧɵɣ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɚɧɚɥɢɡ 

 

ȼ ɯɨɞɟ ɢɡɭɱɟɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɫɢɫɬɟɦ ɩɪɢɯɨɞɢɬɫɹ ɫɬɚɥɤɢɜɚɬɶɫɹ ɫ 

ɧɟɤɨɬɨɪɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ, ɨɞɧɨɣ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɴɟɤɬɟ ɢ ɟɝɨ ɩɪɨɰɟɫɫɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ. ɇɚ ɤɚɱɟɫɬɜɨ ɩɪɢɧɢɦɚɟɦɵɯ 

ɪɟɲɟɧɢɣ ɛɭɞɟɬ ɜɥɢɹɬɶ ɩɨɥɭɱɟɧɧɵɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 

ɨɩɪɟɞɟɥɹɬɶɫɹ ɪɚɡɥɢɱɧɵɦɢ ɩɨɞɯɨɞɚɦɢ ɢ ɦɟɬɨɞɚɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ 

ɢɦɟɸɬ ɦɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ ɨɛɪɚɛɨɬɤɢ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɦɟɠɞɭ 

ɫɨɛɨɣ ɫɥɨɠɧɨɫɬɶɸ ɪɟɚɥɢɡɚɰɢɢ. ɉɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ ɟɳё ɨɞɧɚ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ 

ɦɟɬɨɞɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɧɟ ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɬɶ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɢ, ɧɨ 

ɢ ɩɨɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɫɥɨɠɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɫɚɦɨɝɨ ɦɟɬɨɞɚ, ɱɬɨɛɵ ɧɟ ɬɨɥɶɤɨ 

ɫɷɤɨɧɨɦɢɬɶ ɜɪɟɦɟɧɧɵɟ, ɬɪɭɞɨɜɵɟ ɪɟɫɭɪɫɵ, ɧɨ ɢ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɲɢɛɤɢ ɡɚ ɫɱёɬ ɪɟɚɥɢɡɚɰɢɢ ɫɥɨɠɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɨɛɪɚɛɨɬɤɢ. Ȼɥɚɝɨɞɚɪɹ 

ɱɢɫɥɟɧɧɨɦɭ ɜɟɪɨɹɬɧɨɫɬɧɨɦɭ ɚɧɚɥɢɡɭ ɪɟɲɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧɨ. 

ɑɢɫɥɟɧɧɵɣ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɚɧɚɥɢɡ — ɪɚɡɞɟɥ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɬɟɦɚɬɢɤɢ, 

ɡɚɧɢɦɚɸɳɢɣɫɹ ɪɟɲɟɧɢɟɦ ɡɚɞɚɱ ɫɨ ɫɥɭɱɚɣɧɵɦɢ ɜɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ.  

ɂɡɭɱɟɧɢɟ ɨɛɴɟɤɬɨɜ ɢ ɫɢɫɬɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɢɫɥɟɧɧɨɝɨ 

ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ — ɨɫɨɛɨ ɜɚɠɧɵɣ ɢ ɩɨɥɟɡɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɜ ɭɫɥɨɜɢɹɯ 

ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ ɢ ɪɢɫɤɚ. ɉɪɟɞɦɟɬɨɦ ɱɢɫɥɟɧɧɨɝɨ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ 

ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ ɫɨ ɫɬɨɯɚɫɬɢɱɟɫɤɢɦɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɹɦɢ ɜ 

ɞɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɢɫɥɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚɞ ɩɥɨɬɧɨɫɬɹɦɢ ɜɟɪɨɹɬɧɨɫɬɟɣ 

ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɢ ɮɭɧɤɰɢɣ ɫɨ ɫɥɭɱɚɣɧɵɦɢ ɚɪɝɭɦɟɧɬɚɦɢ. Ⱦɥɹ ɷɬɨɝɨ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɡɧɨɨɛɪɚɡɧɵɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ, ɜɤɥɸɱɚɸɳɢɣ ɬɚɤɢɟ ɩɨɧɹɬɢɹ, ɤɚɤ 

ɝɢɫɬɨɝɪɚɦɦɧɚɹ ɚɪɢɮɦɟɬɢɤɚ, ɜɟɪɨɹɬɧɨɫɬɧɵɟ, ɟɫɬɟɫɬɜɟɧɧɵɟ ɢ ɝɢɫɬɨɝɪɚɦɦɧɵɟ 

ɪɚɫɲɢɪɟɧɢɹ, ɝɢɫɬɨɝɪɚɦɦɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ.  

ɑɢɫɥɟɧɧɵɣ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɚɧɚɥɢɡ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɢ ɦɨɠɟɬ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ 



ɨɩɢɫɚɧɢɹ ɫɢɫɬɟɦ ɜ ɪɚɦɤɚɯ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɩɨɜɵɲɚɹ 

ɬɟɦ ɫɚɦɵɦ ɤɚɱɟɫɬɜɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦ. 

C ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢ 

ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɜ 

ɭɫɥɨɜɢɹɯ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɝɢɫɬɨɝɪɚɦɦɧɵɣ ɩɨɞɯɨɞ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɬɚɤɢɯ ɡɚɞɚɱ ɦɨɠɧɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɢɧɬɟɪɜɚɥɶɧɵɟ ɝɢɫɬɨɝɪɚɦɦɵ ɢ ɝɢɫɬɨɝɪɚɦɦɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ. ȼ ɬɟɯ ɫɥɭɱɚɹɯ, 

ɤɨɝɞɚ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɢɬɶ ɬɨɱɧɭɸ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ 

ɜɟɥɢɱɢɧɵ ɡɚɞɚɸɬ ɨɰɟɧɤɢ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɉɨɞɪɨɛɧɟɟ ɨ 

ɝɢɫɬɨɝɪɚɦɦɧɨɦ ɩɨɞɯɨɞɟ ɫɦ. ɜ ɩɭɧɤɬɟ 2.2.1.  

 

2.1 Ɏɭɧɤɰɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ 
 

Ʉɚɤ ɝɨɜɨɪɢɥɨɫɶ ɪɚɧɟɟ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 

ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ.  

ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɨɞɧɨ ɢɡ ɩɨɧɹɬɢɣ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɢ — ɷɬɨ 

ɜɟɥɢɱɢɧɚ, ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚɟɬ ɨɩɪɟɞɟɥёɧɧɨɟ ɡɧɚɱɟɧɢɟ, ɢ ɷɬɨ ɡɧɚɱɟɧɢɟ ɡɚɪɚɧɟɟ 

ɧɟɢɡɜɟɫɬɧɨ, ɨɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ. ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ 

ɡɚɞɚёɬɫɹ ɧɚ ɢɧɬɟɪɜɚɥɟ ሺܽ, ܾሻ, ɝɞɟ ܺ ∈ ሺܽ, ܾሻ. ȿɫɥɢ ɝɪɚɧɢɰɵ ɧɟɨɩɪɟɞɟɥёɧɧɵɟ ɢ 

ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɡɚɧɢɦɚɸɬ ɧɟɤɨɬɨɪɵɣ ɩɪɨɦɟɠɭɬɨɤ, ɬɨ ɬɚɤɢɟ 

ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɸɬɫɹ ɧɟɩɪɟɪɵɜɧɵɦɢ ɫɥɭɱɚɣɧɵɦɢ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɢɞɟɣ ɜ ɫɬɚɬɢɫɬɢɤɟ ɹɜɥɹɟɬɫɹ ɩɨɧɹɬɢɟ ɮɭɧɤɰɢɢ 

ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ݂ሺݔሻ. Ɏɭɧɤɰɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ — ɜɚɠɧɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. ɉɨɷɬɨɦɭ ɩɪɨɛɥɟɦɚ ɨɰɟɧɤɢ ɞɚɧɧɨɣ 

ɮɭɧɤɰɢɢ ɜɚɠɧɚ. ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 

ɧɚɞɟɠɧɨɟ ɨɩɢɫɚɧɢɟ ɫɢɫɬɟɦɵ ɫ ɩɨɥɭɱɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫɬɨɜɟɪɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ.  

ɉɭɫɬɶ ɢɦɟɟɬɫɹ ɧɟɩɪɟɪɵɜɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ ɫ ɮɭɧɤɰɢɟɣ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ܨሺݔሻ, ɧɟɩɪɟɪɵɜɧɚɹ ɢ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɚɹ. ɇɟɨɛɯɨɞɢɦɨ 



ɜɵɱɢɫɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ܲ ɩɨɩɚɞɚɧɢɹ ɷɬɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɜ ɡɚɞɚɧɧɵɣ 

ɢɧɬɟɪɜɚɥ ሺݔ, ݔ +   :ሻݔ∆
 

 ܲሺݔ < ܺ < ݔ + ሻݔ∆ = ݔሺܨ + ሻݔ∆ −  ሻ       (1)ݔሺܨ

 

Ɏɭɧɤɰɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ݂ሺݔሻ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

— ɩɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ܨሺݔሻ — ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɩɥɨɬɧɨɫɬɶ, ɫ 

ɤɨɬɨɪɨɣ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɨɱɤɟ 

[27]: 

 

 ݂ሺݔሻ =  ሻ           (2)ݔሺ′ܨ

 

ȿɳё ɨɞɧɨɣ ɜɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɹɜɥɹɟɬɫɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ܯ[ܺ], ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ: 

 

[ܺ]ܯ  = ∑ ௜௡௜=ଵ݌௜ݔ           (3) 

 

ɉɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɞɚɧɧɵɯ ɩɨ ɜɵɛɨɪɤɟ ɢɡ ɝɟɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ 

ɛɨɥɶɲɢɧɫɬɜɨ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɫɱɢɬɚɸɬ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ 

ɢɫɱɟɪɩɵɜɚɸɳɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɞɥɹ ɥɸɛɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɟɪɨɹɬɧɨɫɬɢ. ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɢ ɧɚɞёɠɧɨɟ ɨɩɢɫɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ. ɉɪɨɛɥɟɦɚ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɚɤɬɭɚɥɶɧɚ ɞɥɹ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ 

ɩɪɢɤɥɚɞɧɵɯ ɧɚɭɤ.   

 

2.2 Ɇɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ 
 

Ɂɚɞɚɱɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨ ɜɵɛɨɪɤɟ ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ [4]. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 

ɬɨɱɧɵɣ ɜɢɞ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɝɟɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ 



ɧɟɢɡɜɟɫɬɟɧ, ɩɨɷɬɨɦɭ ɩɪɢɯɨɞɢɬɫɹ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨ 

ɢɦɟɸɳɟɣɫɹ ɜɵɛɨɪɤɟ. Ɂɚɞɚɱɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɢɦɟɟɬ 

ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜɨ ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ: ɧɚɭɤɚ, ɬɟɯɧɢɤɚ, ɫɬɚɬɢɫɬɢɤɚ, 

ɦɟɞɢɰɢɧɚ, ɛɢɨɥɨɝɢɹ ɢ ɬ. ɞ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢ 

ɚɥɝɨɪɢɬɦɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ. ȼɫɟ ɨɧɢ ɜ ɪɚɜɧɨɣ ɫɬɟɩɟɧɢ 

ɨɛɥɚɞɚɸɬ ɤɚɤ ɨɩɪɟɞɟɥёɧɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ, ɬɚɤ ɢ ɧɟɞɨɫɬɚɬɤɚɦɢ. 

Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɦɟɬɨɞɨɜ ɩɪɢ ɚɧɚɥɢɡɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ 

ɩɨɞɬɜɟɪɞɢɬɶ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɜ ɫɜɨɢɯ 

ɬɪɭɞɚɯ (ɫɦ. ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ). ɇɟɤɨɬɨɪɵɟ ɦɟɬɨɞɵ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

1) ɦɟɬɨɞ ɝɢɫɬɨɝɪɚɦɦ; 

2) ɦɟɬɨɞ ɹɞɟɪɧɵɯ ɨɰɟɧɨɤ; 

3) ɦɟɬɨɞ ɢɧɬɟɝɪɚɥɶɧɨɣ ɨɰɟɧɤɢ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ (ɞɚёɬ ɯɨɪɨɲɢɟ 

ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɪɚɛɨɬɟ ɫ ɦɚɥɵɦɢ ɨɛɴёɦɚɦɢ ɞɚɧɧɵɯ); 

4) ɦɟɬɨɞ ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ ɪɟɝɭɥɹɪɢɡɚɰɢɢ (ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɛɨɥɶɲɢɯ 

ɨɛɴёɦɚɯ ɞɚɧɧɵɯ); 

5) ɦɟɬɨɞ ɨɰɟɧɤɢ ɦɚɤɫɢɦɭɦɚ ɩɪɚɜɞɨɩɨɞɨɛɢɹ; 

6) ɦɟɬɨɞ ɪɟɤɭɪɪɟɧɬɧɵɯ ɹɞɟɪɧɵɯ ɨɰɟɧɨɤ; 

7) ɦɟɬɨɞ ɢɧɬɟɪɩɨɥɹɰɢɢ ɫɩɥɚɣɧɚɦɢ; 

8) ɩɪɨɟɤɰɢɨɧɧɵɣ ɦɟɬɨɞ; 

9) ɦɟɬɨɞ ɫɬɪɭɤɬɭɪɧɨɣ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɚ (ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ 

ɦɚɥɵɦɢ ɨɛɴёɦɚɦɢ ɞɚɧɧɵɯ); 

10) ɦɟɬɨɞ ɤɨɪɧɟɜɨɣ ɨɰɟɧɤɢ; 

11) ɦɟɬɨɞ Ʉɚɪɚɧɞɟɟɜɚ-ɗɣɫɵɦɨɧɬɚ (ɞɚёɬ ɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢ  

ɧɟɛɨɥɶɲɢɯ ɜɵɛɨɪɤɚɯ) ɢ ɞɪ. 

ɉɨɞɨɛɧɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɟɬɨɞɨɜ ɫɮɨɪɦɢɪɨɜɚɥɨɫɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɨɝɨ, ɱɬɨ 

ɡɚɞɚɱɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ ɨɱɟɧɶ 

ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɩɪɢɤɥɚɞɧɵɯ ɧɚɭɤ. Ɉɞɧɚɤɨ ɩɪɢ ɨɩɪɟɞɟɥёɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɜɫɟ 

ɷɬɢ ɦɟɬɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɢɞɟɧɬɢɱɧɵɦɢ ɞɪɭɝ ɞɪɭɝɭ. 



2.2.1 Ɇɟɬɨɞ ɝɢɫɬɨɝɪɚɦɦ 

 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɦɟɬɨɞɨɦ ɝɢɫɬɨɝɪɚɦɦ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɫɬɚɪɨɣ ɢ ɬɪɚɞɢɰɢɨɧɧɨɣ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɩɥɨɬɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɢ ɢɡ-ɡɚ ɩɪɨɫɬɨɬɵ ɜ ɪɟɚɥɢɡɚɰɢɢ. ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɩɨɞɯɨɞɟ ɞɚɧɧɵɣ 

ɦɟɬɨɞ ɩɨ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɟɬ ɛɵɬɶ ɷɮɮɟɤɬɢɜɟɧ ɢ 

ɫɪɚɜɧɢɦ ɫ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ. 

Ɍɟɪɦɢɧ «ɝɢɫɬɨɝɪɚɦɦɚ» ɛɵɥ ɜɜɟɞёɧ ɫɬɚɬɢɫɬɢɤɨɦ Ʉɚɪɥɨɦ ɉɢɪɫɨɧɨɦ [25] ɢ 

ɫɨɫɬɨɢɬ ɢɡ ɫɥɨɜ «ɫɬɨɥɛ» ɢ «ɧɟɱɬɨ ɡɚɩɢɫɚɧɧɨɟ». ɇɨ ɝɢɫɬɨɝɪɚɦɦɵ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 

ɟɳё ɞɨ ɬɨɝɨ, ɤɚɤ ɩɨɥɭɱɢɥɢ ɫɜɨё ɧɚɡɜɚɧɢɟ. Ɉɧɢ ɩɨɥɟɡɧɵ, ɞɚɠɟ ɟɫɥɢ ɨɬɫɨɟɞɢɧɢɬɶ 

ɢɯ ɨɬ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɱɢɫɬɨ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 

ɨɛɴɟɤɬɵ, ɫɨɯɪɚɧɹɸɳɢɟ ɩɪɢɛɥɢɠɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɵɯ. 

Ƚɢɫɬɨɝɪɚɦɦɚ — ɷɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ 

ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɤɨɬɨɪɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɩɨɫɬɪɨɟɧɧɨɟ ɩɨ 

ɜɵɛɨɪɤɟ. ȼɵɫɨɬɚ ɤɚɠɞɨɝɨ ɫɬɨɥɛɰɚ ɭɤɚɡɵɜɚɟɬ ɧɚ ɱɚɫɬɨɬɭ ɩɨɹɜɥɟɧɢɹ ɡɧɚɱɟɧɢɣ 

ɩɚɪɚɦɟɬɪɨɜ ɜ ɜɵɛɪɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɚ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɰɨɜ – ɧɚ ɱɢɫɥɨ 

ɜɵɛɪɚɧɧɵɯ ɞɢɚɩɚɡɨɧɨɜ. Ɉɫɨɛɨ ɜɚɠɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ ɝɢɫɬɨɝɪɚɦɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɬɨɦ, ɱɬɨ ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ ɢ 

ɡɪɢɬɟɥɶɧɨ ɢɯ ɨɰɟɧɢɬɶ [18]. 

ɉɭɫɬɶ ݔ଴ ɢ ݔே — ɧɚɢɦɟɧɶɲɟɟ ɢ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɹ ɜɵɛɨɪɤɢ. ȼɟɥɢɱɢɧɚ ܴ = ሺݔ଴ −  ேሻ — ɪɚɡɦɚɯ ɜɵɛɨɪɤɢ. Ƚɢɫɬɨɝɪɚɦɦɚ — ɷɬɨ ɤɭɫɨɱɧɨ-ɩɨɫɬɨɹɧɧɚɹݔ

ɮɭɧɤɰɢɹ, ɨɩɪɟɞɟɥɹɸɳɚɹɫɹ ɫɟɬɤɨɣ {ݔ௜|݅ = Ͳ,… ,ܰ}, ɨɬɤɥɚɞɵɜɚɸɳɟɣɫɹ ɧɚ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ, ɢ ɧɚ ɤɚɠɞɨɦ [ݔ௜ ,  ௜+ଵ] ɨɬɪɟɡɤɟ ɩɪɢɧɢɦɚɸɳɚɹ ɩɨɫɬɨɹɧɧɨɟݔ

ɡɧɚɱɟɧɢɟ ݌௜. ȿɫɥɢ ɜɫɟ ɢɧɬɟɪɜɚɥɵ ɛɵɥɢ ɪɚɜɧɵɦɢ, ɬɨ ɜɵɫɨɬɚ ɤɚɠɞɨɝɨ 

ɩɨɥɭɱɢɜɲɟɝɨɫɹ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɱɢɫɥɭ ɷɥɟɦɟɧɬɨɜ ɜɵɛɨɪɤɢ, 

ɩɨɩɚɞɚɸɳɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɧɬɟɪɜɚɥ: 

 

௜݌  = ௩೔ேሺ𝑥೔−𝑥೔−భሻ,           (4) 

 

ɝɞɟ ݒ௜ — ɱɢɫɥɨ ɬɨɱɟɤ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɢɧɬɟɪɜɚɥ [ݔ௜ ,  ;(௜+ଵݔ



ݔ       ∈ ,௜−ଵݔ]  .௜ሻ;        ℎ — ɲɢɪɢɧɚ ɲɚɝɚݔ

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɨɤɚɡɚɧ ɨɞɢɧ ɢɡ ɩɪɢɦɟɪɨɜ ɩɨɫɬɪɨɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦɵ.  

 

 
Ɋɢɫɭɧɨɤ 1 — ɉɨɫɬɪɨɟɧɢɟ ɝɢɫɬɨɝɪɚɦɦɵ 

 

ȼɟɪɨɹɬɧɨɫɬɢ ɫɨɛɵɬɢɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɧɚɛɥɸɞɚɟɦɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɟ, 

ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɱɟɪɟɡ ɟё ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ܨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɧɚɹ 

ɩɪɢɛɥɢɠɟɧɢɟ ɤ ɮɭɧɤɰɢɢ ܨ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɢɛɥɢɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ 

ɥɸɛɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ. 

 

2.2.2 ɑɚɫɬɨɬɧɵɣ ɩɨɥɢɝɨɧ 

 

ɉɨɥɢɝɨɧ ɱɚɫɬɨɬ — ɨɞɢɧ ɢɡ ɫɩɨɫɨɛɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. ɗɬɨ ɥɨɦɚɧɚɹ, ɫɨɟɞɢɧɹɸɳɚɹ ɬɨɱɤɢ 

௜ݔ) , ݊௜), ɝɞɟ ݅ = ͳ,ʹ,… ,݉. 
ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɩɨɥɢɝɨɧɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ (ɨɫɶ ɚɛɫɰɢɫɫ) 

ɨɬɤɥɚɞɵɜɚɸɬ ɡɧɚɱɟɧɢɹ ɜɚɪɢɚɧɬ ݔ௜, ɚ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ — ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɱɚɫɬɨɬɵ ݊௜. Ɍɨɱɤɢ ɫɨɟɞɢɧɹɸɬɫɹ ɩɪɹɦɵɦɢ ɨɬɪɟɡɤɚɦɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɢ 

ɩɨɥɭɱɚɟɬɫɹ ɩɨɥɢɝɨɧ ɱɚɫɬɨɬ (ɪɢɫɭɧɨɤ 2). 
 



 
Ɋɢɫɭɧɨɤ 2 — ɉɨɫɬɪɨɟɧɢɟ ɩɨɥɢɝɨɧɚ ɱɚɫɬɨɬ 

 

ɉɨɥɢɝɨɧ ɱɚɫɬɨɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɢ 

ɞɢɫɤɪɟɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ȿɫɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɟɩɪɟɪɵɜɧɨɟ ɢ ɝɪɚɮɢɤ 

ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɩɢɫɵɜɚɟɬɫɹ ɩɥɚɜɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ, ɬɨ ɩɨɥɢɝɨɧ 

ɱɚɫɬɨɬ ɹɜɥɹɟɬɫɹ ɥɭɱɲɢɦ ɫɩɨɫɨɛɨɦ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɱɟɦ 

ɝɢɫɬɨɝɪɚɦɦɚ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɭɳɟɫɬɜɭɟɬ ɩɨɥɢɝɨɧ ɧɚɤɨɩɥɟɧɧɵɯ ɱɚɫɬɨɬ. ɉɨɥɢɝɨɧ 

ɧɚɤɨɩɥɟɧɧɵɯ ɱɚɫɬɨɬ ɩɨɥɭɱɚɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɨɟɞɢɧɟɧɢɹ ɨɬɪɟɡɤɨɜ ɩɪɹɦɵɯ 

ɬɨɱɟɤ, ɤɨɨɪɞɢɧɚɬɵ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɟɪɯɧɢɦ ɢɧɬɟɪɜɚɥɚɦ ɝɪɭɩɩɢɪɨɜɤɚɦ 

ɢ ɧɚɤɨɩɥɟɧɧɵɦ ɱɚɫɬɨɬɚɦ.  

 

2.2.3 Ɇɟɬɨɞ ɹɞɟɪɧɵɯ ɨɰɟɧɨɤ 

 

ȼɩɟɪɜɵɟ ɹɞɟɪɧɚɹ ɨɰɟɧɤɚ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɭɱɟɧɵɦɢ Ɋɨɡɟɧɛɥɚɬɬɨɦ ɢ 

ɉɚɪɡɟɧɨɦ. ɉɪɨɰɟɞɭɪɚ ɨɰɟɧɤɢ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɜ ɨɞɧɨɣ ɬɨɱɤɟ ɜɵɝɥɹɞɢɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

 ℎ݂̂ሺݔሻ = ଵ௡ℎ∑ ሺ௧−்೔ℎ௡௜=ଵܭ ሻ,          (5) 

 

ɝɞɟ ܶ — ɜɵɛɨɪɤɚ, ɩɨɥɭɱɟɧɧɚɹ ɜ ɯɨɞɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɨɛɴɟɤɬɨɦ; 

 ;ɫɢɦɦɟɬɪɢɱɧɨɟ ɹɞɪɨ — ܭ      

      ℎ — ɞɢɚɩɚɡɨɧ, ɩɚɪɚɦɟɬɪ ɫɝɥɚɠɢɜɚɧɢɹ, ɜɥɢɹɸɳɢɣ ɧɚ ɬɨɱɧɨɫɬɶ ɨɰɟɧɨɤ; 

      ݊  — ɪɚɡɦɟɪ ɜɵɛɨɪɤɢ. 



ȼ ɤɚɱɟɫɬɜɟ ɹɞɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ Ƚɚɭɫɫɨɜɨ ɹɞɪɨ: 

 

ሻݑሺܭ  = ଵ√ଶ𝜋 ݁−భమ௨మ          (6) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɜ ɬɨɱɤɟ ܺ ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 

ɡɧɚɱɟɧɢɣ ɹɞɪɚ ɞɥɹ ɜɟɥɢɱɢɧ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɪɚɡɧɨɫɬɹɦɢ ɦɟɠɞɭ ɡɧɚɱɟɧɢɟɦ ܺ ɢ 

ɡɧɚɱɟɧɢɹɦɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɍɨɱɤɢ ܺ ɩɪɢ ɷɬɨɦ, ɜ ɤɨɬɨɪɵɯ ɜɵɱɢɫɥɹɟɬɫɹ 

ɩɥɨɬɧɨɫɬɶ, ɦɨɝɭɬ ɧɟ ɫɨɜɩɚɞɚɬɶ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɫɚɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

 

2.3 Ɇɟɬɨɞ ɨɫɪɟɞɧёɧɧɵɯ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ Ⱦɷɜɢɞɚ ɋɤɨɬɬɚ  
 

ȼ ɨɞɧɨɣ ɢɡ ɫɜɨɢɯ ɪɚɛɨɬ [29] Ⱦɷɜɢɞ ɋɤɨɬɬ ɩɪɟɞɥɨɠɢɥ ɦɟɬɨɞ ɨɫɪɟɞɧёɧɧɵɯ 

ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɭɱɢɬɵɜɚɬɶ ɜɫɟ ɢɦɟɸɳɢɟɫɹ ɩɭɫɬɨɬɵ 

ɦɟɠɞɭ ɫɬɨɥɛɰɚɦɢ ɱɚɫɬɨɬɧɨɝɨ ɩɨɥɢɝɨɧɚ, ɫɨɯɪɚɧɹɹ ɩɪɢ ɷɬɨɦ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 

ɩɪɟɢɦɭɳɟɫɬɜɚ ɨɰɟɧɤɢ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɩɚɪɚɦɟɬɪɵ ɫɝɥɚɠɢɜɚɧɢɹ ɨɫɬɚɜɚɥɢɫɶ ɧɟɢɡɦɟɧɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɦɟɧɹɥɢɫɶ 

ɧɚɱɚɥɶɧɵɟ ɬɨɱɤɢ ɩɨɫɬɪɨɟɧɢɹ ɫɬɨɥɛɰɨɜ. ɑɬɨɛɵ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɫɝɥɚɠɢɜɚɧɢɹ, 

ɋɤɨɬɬ ɩɪɟɞɥɨɠɢɥ ɦɟɬɨɞ ɨɫɪɟɞɧɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ. ɉɨ 

ɫɥɨɜɚɦ ɭɱёɧɨɝɨ, ɞɚɧɧɵɣ ɦɟɬɨɞ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɬɚɥɶɧɵɦɢ  

ɞɥɹ ɨɰɟɧɤɢ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ɋɚɫɫɦɨɬɪɢɦ ɚɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ. 

ɉɭɫɬɶ ɢɦɟɟɬɫɹ m ɝɢɫɬɨɝɪɚɦɦ ଵ݂̂, ଶ݂̂, … , ௠݂̂ ɫ ɲɢɪɢɧɨɣ ɤɚɠɞɨɝɨ ɫɬɨɥɛɰɚ h 

ɢ ɫ ɧɚɱɚɥɶɧɵɦ ɫɬɨɥɛɰɨɦ ɜ ɬɨɱɤɟ ݐ଴ = Ͳ, ℎ௠ , ଶℎ௠ , … , ሺ௠−ଵሻℎ௠ . ɂɫɯɨɞɧɚɹ ɨɫɪɟɞɧёɧɧɚɹ 

ɫɦɟɳёɧɧɚɹ ɝɢɫɬɨɝɪɚɦɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ݂̂ሺ∙ሻ = ݂̂𝐴ௌ𝐻ሺ∙ሻ = ଵ௠∑ ప݂̂ሺ∙ሻ௠௜=ଵ . ɇɚ 

ɤɚɠɞɨɦ ɢɡ ɢɧɬɟɪɜɚɥɨɜ ɲɢɪɢɧɨɣ 𝛿 = ℎ௠ ɹɜɥɹɟɬɫɹ ɤɭɫɨɱɧɨ-ɥɢɧɟɣɧɨɣ. ȼ ɤɚɱɟɫɬɜɟ 

ɩɪɢɦɟɪɚ ɜ ɪɚɛɨɬɟ ɋɤɨɬɬɚ ɪɚɫɫɦɨɬɪɟɧ ɫɥɟɞɭɸɳɢɣ.  

ɂɦɟɟɬɫɹ ɧɚɛɨɪ ɞɚɧɧɵɯ, ɢɡɨɛɪɚɠёɧɧɵɣ ɪɢɫɭɧɤɟ 4 (݉ = ͳ), ɲɢɪɢɧɚ 

ɤɚɠɞɨɝɨ ɫɬɨɥɛɰɚ (ɲɚɝ) ℎ = ͳʹ,ͷ ɞɸɣɦɨɜ. ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɨɢɫɯɨɞɢɬ 

ɫɦɟɳɟɧɢɟ ɝɢɫɬɨɝɪɚɦɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɯ ɧɚ ɡɧɚɱɟɧɢɟ 𝛿 = ℎ௠. Ɇɚɤɫɢɦɚɥɶɧɨɟ 



ɱɢɫɥɨ ɫɦɟɳɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦ ݉ = ͵ʹ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 3, ɩɨɥɭɱɟɧɧɵɟ 

ɞɚɧɧɵɟ ɩɨɥɭɱɢɥɢɫɶ ɝɥɚɞɤɢɦɢ. 

 

 
Ɋɢɫɭɧɨɤ 3 — ɋɦɟɳɟɧɢɟ ɝɢɫɬɨɝɪɚɦɦ ݉ = ͵ʹ 

 

 ȼ ɫɥɭɱɚɟ ɪɚɛɨɬɵ ɫ ɦɧɨɝɨɦɟɪɧɵɦɢ ɞɚɧɧɵɦɢ ɮɨɪɦɭɥɚ ɢɫɯɨɞɧɨɣ 

ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ ɝɢɫɬɨɝɪɚɦɦɵ ɩɪɢɨɛɪɟɬɚɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 ݂̂ሺ∙,∙ሻ = ଵ௠భ௠మ∑ ∑ ప݂,ఫ̂ሺ∙,∙ሻ௠మ௝=ଵ௠భ௜=ଵ                  (7) 

 

ɇɚɱɚɥɶɧɵɣ ɫɬɨɥɛɢɤ ɞɜɭɦɟɪɧɨɣ ɝɢɫɬɨɝɪɚɦɦɵ ɫɦɟɳɚɟɬɫɹ ɧɚ ప݂,ఫ̂ ɢ 

ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ ɬɨɱɤɚ ሺݔ, ሻݕ = ሺሺ݅ − ͳሻ𝛿௜ , ሺ݆ − ͳሻ𝛿ଶ. ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɦɟɬɨɞɚ ɨɫɪɟɞɧɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦ ɜ ɫɥɭɱɚɟ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 4. 

 

 

 
Ɋɢɫɭɧɨɤ 4 — Ɇɟɬɨɞ ɨɫɪɟɞɧɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦ ɜ ɫɥɭɱɚɟ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 



 

ɇɚ ɢɧɬɟɪɜɚɥɚɯ [݇𝛿, ሺ݇ + ͳሻ𝛿], ɝɞɟ 𝛿 = ℎ௠, ɨɫɪɟɞɧɟɧɧɚɹ ɫɦɟɳёɧɧɚɹ 

ɝɢɫɬɨɝɪɚɦɦɚ ɹɜɥɹɟɬɫɹ ɤɭɫɨɱɧɨ-ɩɨɫɬɨɹɧɧɨɣ. ɍɞɨɛɧɨ ɫɫɵɥɚɬɶɫɹ ɧɚ ɷɬɨɬ ɢɧɬɟɪɜɚɥ 

ɤɚɤ ɧɚ ɫɬɨɥɛɢɤ ܤ𝐾. ɑɢɫɥɨ ɫɬɨɥɛɰɨɜ ɞɥɹ ɝɢɫɬɨɝɪɚɦɦɵ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ 

ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ m ɫɨɫɟɞɧɢɯ ɫɬɨɥɛɰɨɜ {ݒ௞}.  

Ɋɚɫɫɦɨɬɪɢɦ ɨɰɟɧɤɭ ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ ɝɢɫɬɨɝɪɚɦɦɵ ɫ  ɧɚɱɚɥɶɧɵɦ 

ɫɬɨɥɛɰɨɦ ܤ଴. ȼɵɫɨɬɚ ɝɢɫɬɨɝɪɚɦɦɵ ɜ ɬɨɱɤɟ ܤ଴ — ɷɬɨ ɨɫɪɟɞɧɟɧɧɚɹ ɜɵɫɨɬɚ ݉ 

ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ, ɤɚɠɞɚɹ ɲɢɪɢɧɨɣ ℎ =  ݉𝛿 ɫɨ ɫɬɨɥɛɰɨɦ ܤ଴: ௩భ−೘+⋯+௩బ௡ℎ , ௩మ−೘+⋯+௩బ+௩భ௡ℎ , … , ௩బ+⋯+௩೘−భ௡ℎ . ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɳɟɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ 

ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ ɝɢɫɬɨɝɪɚɦɦɵ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 ݂̂ሺݔ; ሻݕ = ଵ௠∑ ሺ௠−|௜|ሻ௩ೖ+೔௡ℎ = ଵ௡ℎ∑ ሺͳ − |௜|௠௠−ଵ௜=ଵ−௠ ሻݒ௞+௜௠−ଵ௜=ଵ−௠ ,   (8) 

 

ɝɞɟ ݔ ∈  .௞ܤ

ȼɟɫɨɜɚɹ ɮɭɧɤɰɢɹ ɨɛɳɟɝɨ ɱɢɫɥɚ ɫɬɨɥɛɰɨɜ, ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɩɨ ɭɪɚɜɧɟɧɢɸ 

(6), ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ ɪɚɜɧɨɛɟɞɪɟɧɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ ɫ ɨɫɧɨɜɚɧɢɟɦ ሺ−ͳ; ͳሻ. 
Ⱦɪɭɝɢɟ ɮɨɪɦɵ ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɮɨɪɦɵ ɪɚɜɧɨɦɟɪɧɵɯ ɜɟɫɨɜɵɯ 

ɮɭɧɤɰɢɣ ɢɥɢ ɫɝɥɚɠɢɜɚɟɦɨɣ (ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɣ) ɮɨɪɦɵ. Ɉɛɳɚɹ ɮɨɪɦɭɥɚ ɞɥɹ 

ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ ɝɢɫɬɨɝɪɚɦɦɵ ɢɫɩɨɥɶɡɭɟɬ ɩɪɨɢɡɜɨɥɶɧɵɟ ɜɟɫɨɜɵɟ 

ɮɭɧɤɰɢɢ ݓ௠ሺ݅ሻ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ  

 ݂̂ሺݔ; ሻݕ = ଵ௡ℎ∑ ௞+௜|௜|<௠ݒ௠ሺ݅ሻݓ         (9) 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ∫ ݂̂ሺݔ;݉ሻ݀ݔ = ͳ, ɫɭɦɦɢɪɨɜɚɧɢɟ ɜɟɫɨɜɵɯ ɮɭɧɤɰɢɣ ɞɨɥɠɧɨ 

ɩɪɨɢɫɯɨɞɢɬɶ ɩɨ ݉. ɉɪɨɫɬɨɣ ɫɩɨɫɨɛ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɣ ɜɟɫɨɜɨɣ ɮɭɧɤɰɢɢ: 

௠ሺ݅ሻݓ  = ݉ ∙ 𝐾ሺ ೔೘ሻ∑ 𝐾ሺ ೕ೘ሻ೘−భೕ=భ−೘  ,       (10) 

 



ɝɞɟ ܭ – ɧɟɩɪɟɪɵɜɧɚɹ ɮɭɧɤɰɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɧɚ ɢɧɬɟɪɜɚɥɟ ሺ−ͳ; ͳሻ. 
Ɏɭɧɤɰɢɸ ܭ ɱɚɫɬɨ ɜɵɛɢɪɚɸɬ ɤɚɤ ɮɭɧɤɰɢɸ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ, 

ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ ɞɜɨɣɧɨɣ ɜɟɫɨɜɨɣ ɮɭɧɤɰɢɟɣ ɹɞɪɚ ɢɥɢ ɹɞɪɚɦɢ 4-ɝɨ ɩɨɪɹɞɤɚ. 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɚɥɝɨɪɢɬɦ ɜ ɨɛɳɟɦ ɜɢɞɟ ɞɥɹ ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ 

ɝɢɫɬɨɝɪɚɦɦɵ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɇɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ 

ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɫɟɬɤɭ ɲɢɪɢɧɨɣ δ ɧɚ ɢɧɬɟɪɜɚɥɟ ሺܽ, ܾሻ ɢ ɜɵɱɢɫɥɢɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɚɱɚɥɨ ɨɬɫɱёɬɚ {ݒ௞, ݇ =  ͳ, . . . , ܾ݊݅݊} ɞɥɹ ܰ ɬɨɱɟɤ. Ʉɚɤ 

ɩɪɚɜɢɥɨ, 𝛿 ≪  ℎ, ɢ ܾ݊݅݊ ɨɬɧɨɫɢɬɫɹ ɤ ɱɢɫɥɭ ɫɬɨɥɛɰɨɜ ɲɢɪɢɧɨɣ 𝛿. ɗɬɨ 

ɜɵɱɢɫɥɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɚɥɝɨɪɢɬɦɭ BIN1 (ɜɵɱɢɫɥɟɧɢɟ ɩɟɪɜɨɝɨ ɫɬɨɥɛɰɚ), 

ɩɪɢɜɟɞɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

 
Ɋɢɫɭɧɨɤ 5 – Ⱥɥɝɨɪɢɬɦ BIN1 

 

Ⱦɚɥɟɟ ɜɵɱɢɫɥɢɦ ɜɟɤɬɨɪ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ {ݓ௠ሺ݅ሻ }, ɤɚɤ ɢ ɜ 

ɭɪɚɜɧɟɧɢɢ (10). ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɨɰɟɧɤɭ 

ɨɞɧɨɦɟɪɧɨɣ ɨɫɪɟɞɧёɧɧɨɣ ɝɢɫɬɨɝɪɚɦɦɵ { ௞݂ , ݇ =  ͳ, . . . , ܾ݊݅݊} ɩɨ ɢɧɬɟɪɜɚɥɚɦ ܾ݊݅݊, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɵ ɷɮɮɟɤɬɢɜɧɨ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɩɨɪɹɞɤɚ 

ɨɩɟɪɚɰɢɣ, ɭɤɚɡɚɧɧɵɯ ɜ ɮɨɪɦɭɥɟ (9). ȼɦɟɫɬɨ ɬɨɝɨ ɱɬɨɛɵ ɩɪɨɢɡɜɨɞɢɬɶ 

ɜɵɱɢɫɥɟɧɢɹ ɨɰɟɧɨɤ ɨɫɪɟɞɧёɧɧɵɯ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ 

ɤɚɠɞɨɝɨ ɫɬɨɥɛɰɚ, ɡɚɯɜɚɬɵɜɚɹ (ʹ݉ − ͳሻ ɫɨɫɟɞɧɢɯ ɫɬɨɥɛɰɨɜ, ɡɚ ɨɞɢɧ ɪɚɡ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɫɱёɬ ɫ ɜɟɫɨɜɵɦɢ ɮɭɧɤɰɢɹɦɢ (ʹ݉ − ͳሻ, ɩɪɢɦɟɧɢɦɵɯ ɤ 

ɫɨɫɟɞɧɢɦ ɨɰɟɧɤɚɦ ɨɫɪɟɞɧёɧɧɵɯ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ.  

Ⱦɚɧɧɚɹ ɦɨɞɢɮɢɤɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɜɡɜɟɲɢɜɚɧɢɹ 

ɩɭɫɬɵɯ ɫɬɨɥɛɰɨɜ. Ⱥɥɝɨɪɢɬɦ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɬ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ሺ݉ − ͳሻ ɩɭɫɬɵɯ ɫɬɨɥɛɰɨɜ ɫ ɤɚɠɞɨɝɨ ɤɨɧɰɚ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɨɛɴёɦ ɢɫɫɥɟɞɨɜɚɧɢɹ 



ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨɦ ݉ ɢ  ɤɨɥɢɱɟɫɬɜɨɦ ɧɟɩɭɫɬɵɯ ɫɬɨɥɛɰɨɜ. Ⱥɥɝɨɪɢɬɦ ɹɜɥɹɟɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɵɦ ɞɚɠɟ ɩɪɢ N >ͳͲ଺, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɛɨɥɶɲɭɸ ɱɚɫɬɶ 

ɪɚɛɨɬɵ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɨɫɬɚɜɥɟɧɢɟ ɬɚɛɥɢɰɵ ɜ ɧɟɫɤɨɥɶɤɨ ɫɨɬɟɧ ɫɬɨɥɛɰɨɜ. 

Ⱦɥɹ ɛɨɥɶɲɨɝɨ ɨɛɴёɦɚ ɞɚɧɧɵɯ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɜɢɡɭɚɥɶɧɨɟ ɫɝɥɚɠɢɜɚɧɢɟ, ɞɚɠɟ ɤɨɝɞɚ ɫɝɥɚɠɢɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɧɟɡɧɚɱɢɬɟɥɶɧɨ 

(ɪɢɫɭɧɨɤ 6). 

 

 
Ɋɢɫɭɧɨɤ 6 — 6 ɝɢɫɬɨɝɪɚɦɦ ɢɡ ɱɢɫɥɟɧɧɨɝɨ ɩɪɢɦɟɪɚ 

 

ɇɚ ɩɪɚɤɬɢɤɟ ɲɢɪɢɧɚ ɫɬɨɥɛɰɚ 𝛿 ɨɛɵɱɧɨ ɮɢɤɫɢɪɭɟɬɫɹ ɩɟɪɜɵɦɢ 

ɜɵɛɪɚɧɧɵɦɢ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 50 ɞɨ 500 ɫɬɨɥɛɰɚɦɢ ɨɬ ɜɫɟɝɨ ɪɚɡɦɟɪɚ ɜɵɛɨɪɤɢ 

(ɡɧɚɱɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 5-10 % ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɧɟɤɨɬɨɪɵɟ ɩɭɫɬɵɟ 

ɫɬɨɥɛɰɵ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ). Ɂɧɚɱɟɧɢɟ ℎ ሺ݉𝛿ሻ — ɷɬɨ ɬɨɥɶɤɨ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ 

ɫɝɥɚɠɢɜɚɧɢɹ ℎ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɰɟɥɵɦɢ ɢ ɤɪɚɬɧɵɦɢ 𝛿 ɢ ɦɨɝɭɬ ɛɵɬɶ 

ɪɚɫɫɦɨɬɪɟɧɵ, ɯɨɬɹ ɫ ɧɢɯ ɥɟɝɤɨ ɫɧɹɬɶ ɨɝɪɚɧɢɱɟɧɢɹ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɟɫɥɢ 

ɲɢɪɢɧɚ ɲɚɝɚ ℎ ɢɡɜɟɫɬɧɚ, ɬɨɝɞɚ 𝛿 ɦɨɠɟɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɚ ɤɚɤ  ℎହ  ɢ  ℎଵ଴.  
Ɉɞɧɚɤɨ ɬɚɤɨɣ ɫɥɭɱɚɣ ɹɜɥɹɟɬɫɹ ɪɟɞɤɢɦ. Ɇɧɨɝɢɟ ɞɚɧɧɵɟ ɛɨɥɶɲɨɝɨ ɨɛɴёɦɚ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɝɪɭɩɩɢɪɭɸɬɫɹ; ɬɨ ɟɫɬɶ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɧɟ ɡɚɩɢɫɵɜɚɸɬɫɹ, ɚ 

ɡɚɩɢɫɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɱɢɫɥɨ ɫɬɨɥɛɰɨɜ. ȿɫɥɢ ɲɢɪɢɧɚ ɷɬɢɯ ɫɬɨɥɛɰɨɜ ɧɚɡɵɜɚɟɬɫɹ 𝛿 

ɢ ℎ∗ ɢ ɨɤɚɡɵɜɚɟɬɫɹ ɛɥɢɡɤɚ ɤ 𝛿, ɬɨ ɧɢɤɚɤɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ ɧɟ 

ɩɪɢɦɟɧɹɟɬɫɹ, ɧɚɱɢɧɚɹ ɫ ݉ =  ͳ, ɝɞɟ ɷɬɨ ɟɞɢɧɫɬɜɟɧɧɵɣ ɜɚɪɢɚɧɬ. Ɍɳɚɬɟɥɶɧɵɣ 

ɚɧɚɥɢɡ ɩɨɦɨɠɟɬ ɢɡɛɟɠɚɬɶ ɬɚɤɨɝɨ ɩɥɨɯɨɝɨ ɢɫɯɨɞɚ. 



ɇɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɭɹ ɫɝɥɚɠɢɜɚɧɢɟ, ɦɨɠɧɨ ɜɵɛɪɚɬɶ 𝛿 ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɦ 

ɢɥɢ ܰ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɦ, ɬɚɤɢɦ, ɱɬɨ δ < ℎைௌ/25  ɢɥɢ δ < ℎைௌ/50. Ⱦɥɹ ɬɨɝɨ 

ɱɬɨɛɵ ɨɰɟɧɢɬɶ ɞɢɫɩɟɪɫɢɸ ɞɚɧɧɵɯ, ɩɪɢɦɟɧɹɹ ɩɪɚɜɢɥɨ ɲɢɪɢɧɵ ɫɬɨɥɛɰɨɜ ɞɥɹ 

ɫɝɥɚɠɢɜɚɧɢɹ ɱɚɫɬɨɬɧɨɝɨ ɩɨɥɢɝɨɧɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

AMISE ɞɥɹ ɢɫɯɨɞɧɵɯ ɨɫɪɟɞɧёɧɧɵɯ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ (ɪɢɫɭɧɨɤ 7).  

 

 
Ɋɢɫɭɧɨɤ 7 – ɗɤɜɢɜɚɥɟɧɬɧɵɟ ɩɪɢɦɟɪɵ ɪɚɡɦɟɪɨɜ ɜɵɛɨɪɨɤ 

 

ɉɟɪɜɨɟ ɜɵɪɚɠɟɧɢɟ ɜ AMISE ɞɚёɬ ɨɲɢɛɤɭ ɢɡ-ɡɚ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ 

ɞɢɫɩɟɪɫɢɢ. ɂɄɋ ɢɥɢ ɫɦɟɳёɧɧɚɹ ɱɚɫɬɶ AMISE ɫɜɹɡɵɜɚɟɬɫɹ ɫ ܴሺ ଴݂ሻ ɢ ܴሺ ଴݂଴ሻ, 
ɤɨɬɨɪɵɟ ɛɵɥɢ ɧɚɣɞɟɧɵ ɜ ɂɄɋ ɝɢɫɬɨɝɪɚɦɦɵ ɢ ɩɨɥɢɝɨɧɟ ɱɚɫɬɨɬ.  

Ʌɟɝɤɨ ɩɪɨɜɟɪɢɬɶ, ɱɬɨ ɩɟɪɜɵɟ 2 ɭɫɥɨɜɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɨɛɵɱɧɵɦ ɝɢɫɬɨɝɪɚɦɦɚɦ ɬɟɨɪɟɦɵ, ɝɞɟ ݉ =  ͳ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɪɢ ݉ → ∞, 
ɜɬɨɪɚɹ ɝɢɫɬɨɝɪɚɦɦɚ — ɤɚɤ ɢɫɱɟɡɚɸɳɚɹ ɢ ɫɦɟɳɚɸɳɚɹ — ɚɧɚɥɨɝɢɱɧɚ ɱɚɫɬɨɬɟ 

ɩɨɥɢɝɨɧɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ ݉ ൒  ͳͲ ɫɪɟɞɧɟɟ ɫɥɚɝɚɟɦɨɟ ɧɢɱɬɨɠɧɨ ɦɚɥɨ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɫɥɟɞɧɢɦ ɫɥɚɝɚɟɦɵɦ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ ℎସ/ͳͶͶ. ɋɪɚɜɧɢɜɚɹ ɭɪɚɜɧɟɧɢɹ, ɜɢɞɢɦ, ɱɬɨ ɫɥɚɝɚɟɦɵɟ ɢɞɟɧɬɢɱɧɵ, ɚ ɂɄɋ ɞɥɹ 

ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ ɝɢɫɬɨɝɪɚɦɦɵ ɫɨɫɬɚɜɥɹɟɬ Ͷͳ % ɞɥɹ ɱɚɫɬɨɬɧɨɝɨ 

ɩɨɥɢɝɨɧɚ. Ɉɩɬɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɫɬɨɥɛɰɚ ɞɥɹ ɩɪɨɫɬɨɣ ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ 

ɝɢɫɬɨɝɪɚɦɦɵ ɩɪɢ ݉ → ∞: 

 ℎ∗௠=∞ = [ ଶସ௡ோሺ𝑓′′ሻ]ଵ/ହ               (11) 

 



Ɋɚɡɦɟɪɵ ɜɵɛɨɪɤɢ ɧɚ ɪɢɫɭɧɤɟ 8 ɨɛɨɛɳɚɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɫɪɟɞɧёɧɧɨɣ 

ɫɦɟɳёɧɧɨɣ ɝɢɫɬɨɝɪɚɦɦɵ ɢ ɞɪɭɝɢɯ ɨɰɟɧɨɤ ɫ ɢɦɟɸɳɢɦɢɫɹ ɧɨɪɦɚɥɶɧɵɦɢ 

ɞɚɧɧɵɦɢ. Ɉɫɪɟɞɧёɧɧɚɹ ɫɦɟɳёɧɧɚɹ ɝɢɫɬɨɝɪɚɦɦɚ ɬɪɟɛɭɟɬ ͺͲ % ɜɵɛɨɪɤɢ, 

ɧɟɨɛɯɨɞɢɦɨɣ ɱɚɫɬɨɬɧɨɦɭ ɩɨɥɢɝɨɧɭ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɨɣ ɠɟ ɫɪɟɞɧɟɣ 

ɢɧɬɟɝɪɚɥɶɧɨɣ ɨɲɢɛɤɢ. Ɏɚɤɬɢɱɟɫɤɢ, ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɧɚ ͺͲ % ɫɩɪɚɜɟɞɥɢɜ ɞɥɹ 

ɥɸɛɨɣ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɨɠɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɧɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɟɫɬɶ ɧɟɛɨɥɶɲɚɹ 

ɜɵɛɨɪɤɚ ɫ ɧɟɬɨɱɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɨɛɵɱɧɚɹ ɝɢɫɬɨɝɪɚɦɦɚ ɦɨɠɟɬ 

ɫɨɫɬɚɜɢɬɶ ɤɨɧɤɭɪɟɧɰɢɸ ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ ɝɢɫɬɨɝɪɚɦɦɟ. ɇɨ 

ɚɫɢɦɩɬɨɬɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɫɬɨɝɪɚɦɦɵ ɛɭɞɟɬ ɧɭɥɟɜɚɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ ɢɥɢ ɱɚɫɬɨɬɧɨɝɨ ɩɨɥɢɝɨɧɚ ɢɡ-ɡɚ ɪɚɡɧɨɣ ɫɤɨɪɨɫɬɢ 

ɫɯɨɞɢɦɨɫɬɢ. Ʉɨɧɟɱɧɨ, ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɧɨɜɨɝɨ ɦɟɬɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɱɚɫɬɨɬɧɨɦɭ ɩɨɥɢɝɨɧɭ ɧɟ ɫɬɨɥɶ ɝɪɚɧɞɢɨɡɧɨ, ɤɚɤ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɱɚɫɬɨɬɧɨɝɨ 

ɩɨɥɢɝɨɧɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɝɢɫɬɨɝɪɚɦɦɟ, ɩɨɫɤɨɥɶɤɭ ɭɦɟɧɶɲɚɟɬɫɹ ɜɪɟɦɹ ɧɚ 

ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ. 

ȼɵɪɚɠɟɧɢɟ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ܮʹ ɱɚɫɬɨɬɧɨɝɨ 

ɩɨɥɢɝɨɧɚ ɢɥɢ ɥɢɧɟɣɧɵɣ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɨɣ ɢɫɯɨɞɧɨɣ ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ 

ɝɢɫɬɨɝɪɚɦɦɵ ɝɨɪɚɡɞɨ ɩɪɨɳɟ ɜ ɪɟɚɥɢɡɚɰɢɢ, ɱɟɦ ɢɫɯɨɞɧɚɹ ɨɫɪɟɞɧёɧɧɚɹ 

ɫɦɟɳёɧɧɚɹ ɝɢɫɬɨɝɪɚɦɦɚ (ɪɢɫɭɧɨɤ 8). 

 

 
Ɋɢɫɭɧɨɤ 8 — ɇɚɯɨɠɞɟɧɢɹ ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ L2 

 

Ƚɢɫɬɨɝɪɚɦɦɚ ɤɚɤ ɫɦɟɳёɧɧɨɟ ɫɥɚɝɚɟɦɨɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ܴሺ ଴݂ሻ ɢ 

ɨɛɪɚɳɚɟɬɫɹ ɜ Ͳ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɬɚɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɜɵɛɨɪ ݉ 

ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ. Ʉɚɤ ɩɪɚɜɢɥɨ, ݉ ൒ ͵ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ 



ɞɨɫɬɢɠɟɧɢɹ ʹͲ % ɭɥɭɱɲɟɧɢɹ AMISE ɧɚɞ ɱɚɫɬɨɬɧɵɦ ɩɨɥɢɝɨɧɨɦ, ɚ ɧɟ ɩɪɢ ݉ ൒ ͳͲ ɤɚɤ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɫɚɦɨɣ ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ ɝɢɫɬɨɝɪɚɦɦɵ. 

Ɇɧɨɝɨɦɟɪɧɵɣ ɱɚɫɬɨɬɧɵɣ ɩɨɥɢɝɨɧ, ɢɡɭɱɟɧɧɵɣ ɋɤɨɬɬɨɦ (1985), 

ɢɫɩɨɥɶɡɭɟɬ ɬɪɟɭɝɨɥɶɧɭɸ ɫɟɬɤɭ, ɧɨ ɥɢɧɟɣɧɵɟ ɫɨɱɟɬɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɏɶɨɪɬɚ 

(1986) ɧɟɦɧɨɝɨ ɥɭɱɲɟ ɜ ɪɟɚɥɢɡɚɰɢɢ. Ɉɛɨɡɧɚɱɢɦ ɢɧɞɟɤɫɵ ɩɨ ݂ ɤɚɤ ɱɚɫɬɧɵɟ 

ɩɪɨɢɡɜɨɞɧɵɟ (ɪɢɫɭɧɨɤ 9). 

 

 
Ɋɢɫɭɧɨɤ 9 – Ɇɧɨɝɨɦɟɪɧɵɣ ɱɚɫɬɨɬɧɵɣ ɩɨɥɢɝɨɧ 

 

Ɂɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɫɨɛɵɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜ, ɜ ɡɚɦɤɧɭɬɨɦ ɜɢɞɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ 

ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɝɥɚɠɢɜɚɧɢɹ ɧɟɞɨɫɬɭɩɧɵ. Ɉɧɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɨɥɭɱɟɧɵ ɩɭɬɟɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. ȿɫɥɢ δi ≈ 0, ɬɨɝɞɚ:  

 ℎ ∗ ݅ =  ܱሺ݊ − ͳ/ሺͶ + ݀ሻሻ                (12) 

= ∗ ܧ𝐼ܵܯܣ   ܱሺ݊ − Ͷ/ሺͶ + ݀ሻሻ                   (13) 

 

ȼɵɪɚɠɟɧɢɹ ɫɨɩɨɫɬɚɜɢɦɵ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɥɹ ɦɧɨɝɨɦɟɪɧɨɝɨ ɱɚɫɬɨɬɧɨɝɨ 

ɩɨɥɢɝɨɧɚ ɜ ɭɪɚɜɧɟɧɢɢ. ɉɨɤɚ ɫɤɨɪɨɫɬɶ ɫɯɨɞɢɦɨɫɬɢ ɬɚ ɠɟ, ɦɧɨɝɨɦɟɪɧɵɣ 

ɱɚɫɬɨɬɧɵɣ ɩɨɥɢɝɨɧ ɛɭɞɟɬ ɭɫɬɭɩɚɬɶ ɦɟɬɨɞɭ ɨɫɪɟɞɧёɧɧɵɯ ɫɦɟɳёɧɧɵɯ 

ɝɢɫɬɨɝɪɚɦɦ. 

ɉɚɪɚɦɟɬɪɵ ɜ ɨɞɧɨɦɟɪɧɨɣ ɨɫɪɟɞɧёɧɧɨɣ ɫɦɟɳёɧɧɨɣ ɝɢɫɬɨɝɪɚɦɦɟ 

ɫɬɚɧɨɜɹɬɫɹ ɜɟɤɬɨɪɚɦɢ ɜ ɚɥɝɨɪɢɬɦɟ ɫ ɞɜɭɦɟɪɧɵɦɢ ɈɋȽ. Ⱥɥɝɨɪɢɬɦɵ BIN1 ɢ ASH 

ɥɟɝɤɨ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɫɥɭɱɚɢ, ɤɨɝɞɚ ݀ =  ͵ ɢ ݀ =  Ͷ  ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɪɚɡɦɟɪɧɨɫɬɟɣ ɜɟɤɬɨɪɨɜ ɢ ɦɚɬɪɢɰ. Ⱦɥɹ ɪɚɡɦɟɪɨɜ ɛɨɥɶɲɢɯ, ɱɟɦ Ͷ, ɜɨɨɛɳɟ 

ɧɟɜɨɡɦɨɠɧɨ, ɱɬɨɛɵ ɫɭɳɟɫɬɜɨɜɚɥɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɚɫɫɢɜɚɦ ɞɨɫɬɚɬɨɱɧɵɯ 



ɢɡɦɟɪɟɧɢɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɚɦɹɬɢ ɤɨɦɩɶɸɬɟɪɚ. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ, ɚɥɝɨɪɢɬɦ 

ɈɋȽ ɦɨɠɟɬ ɛɵɬɶ ɦɨɞɢɮɢɰɢɪɨɜɚɧ ɬɚɤ, ɱɬɨɛɵ ɦɨɝɥɢ ɜɵɱɢɫɥɹɬɶɫɹ ɬɨɥɶɤɨ ɞɜɭɯ 

ɢɥɢ ɬɪёɯɦɟɪɧɵɟ ɱɚɫɬɢ ɦɧɨɝɨɦɟɪɧɵɯ ɈɋȽ. 

 

2.4 Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɦɟɬɨɞ ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ  
 

Ɉɞɧɢɦ ɢɡ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɦɟɬɨɞɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɝɢɫɬɨɝɪɚɦɦ. ɋɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦ ɨɩɢɫɚɧ 

ɜ ɩɭɧɤɬɟ 2.4. ɇɟɫɦɨɬɪɹ ɧɚ ɫɜɨɸ ɩɪɨɫɬɨɬɭ, ɝɢɫɬɨɝɪɚɦɦɵ ɨɯɜɚɬɵɜɚɸɬ ɜɟɫɶ 

ɞɢɚɩɚɡɨɧ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɟɣ ɜɟɪɨɹɬɧɨɫɬɢ. ɉɪɨɰɟɞɭɪɚ ɩɨɫɬɪɨɟɧɢɹ 

ɝɢɫɬɨɝɪɚɦɦ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɚ: ɫɬɪɨɢɬɫɹ ɫɟɬɤɚ 𝜔 = ݅|௜ݔ} = ͳ,ʹ,… ݊}, 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ c ɩɥɨɳɚɞɶɸ ௠೔ே , ɝɞɟ ɜɵɫɨɬɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ 

௜ܲ = ௠೔ேሺ𝑥೔−𝑥೔−ଵሻ. 
Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɫɬɨɝɪɚɦɦɵ ݌ℎሺݔሻ ɜ ɤɚɱɟɫɬɜɟ ɨɰɟɧɤɢ 

ɧɟɢɡɜɟɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ݂ሺݔሻ ɹɜɥɹɟɬɫɹ ɤɭɫɨɱɧɨ-ɢɧɬɟɝɪɚɥɶɧɚɹ 

ɫɯɨɞɢɦɨɫɬɶ ݌ℎሺݔሻ ɤ ݂ሺݔሻ, ɤɨɬɨɪɚɹ ɜɵɬɟɤɚɟɬ ɢɡ ɬɨɝɨ, ɱɬɨ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɱɚɫɬɨɬɚ ௠೔ே   ɫɨɛɵɬɢɹ ܺ ∈  ሺݔ௜ − ͳ,  :௜] ɫɯɨɞɢɬɫɹ ɤ ɟɝɨ ɜɟɪɨɹɬɧɨɫɬɢ ௜݂ݔ
 

 
௠೔ே → ∫ ݂ሺݔሻ݀ݔ𝑥೔𝑥೔−భ                 (14) 

 

ɇɚ ɤɚɱɟɫɬɜɨ ɝɢɫɬɨɝɪɚɦɦ ɜɥɢɹɸɬ ɧɟɫɤɨɥɶɤɨ ɮɚɤɬɨɪɨɜ: ɨɛɴɟɦ ɜɵɛɨɪɤɢ ܰ 

(ɨɛɴёɦ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɧɟ ɦɟɧɟɟ 5), ɜɟɥɢɱɢɧɚ 

ɢɧɬɟɪɜɚɥɨɜ ɝɪɭɩɩɢɪɨɜɤɢ, ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɥɨɠɧɨɫɬɶ ɫɨɫɬɨɢɬ ɜ 

ɬɨɦ, ɱɬɨ ɜɥɢɹɧɢɟ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɡɚɜɢɫɢɬ ɨɬ ɫɥɭɱɚɣɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ, ɡɚɪɚɧɟɟ ɧɟɢɡɜɟɫɬɧɨɣ. ɇɚ ɤɚɱɟɫɬɜɨ ɝɢɫɬɨɝɪɚɦɦɵ ɛɭɞɟɬ 

ɜɥɢɹɬɶ ɢ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɦɟɬɨɞ ɹɞɟɪɧɵɯ ɨɰɟɧɨɤ, ɤɨɬɨɪɵɣ, ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫ ɦɟɬɨɞɨɦ ɝɢɫɬɨɝɪɚɦɦ, ɞɚёɬ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. ɉɪɢ ɷɬɨɦ ɤ 

ɩɨɥɭɱɢɜɲɟɣɫɹ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɟɨɛɹɡɚɬɟɥɶɧɨ ɩɪɢɦɟɧɹɬɶ 



ɦɟɬɨɞ ɫɝɥɚɠɢɜɚɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. Ɉɞɧɚɤɨ ɦɟɬɨɞ ɹɞɟɪɧɵɯ ɨɰɟɧɨɤ 

ɫɥɨɠɟɧ ɜ ɫɜɨɟɣ ɪɟɚɥɢɡɚɰɢɢ. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɨɪɦɭɥɚ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɤɢ 

ɮɭɧɤɰɢɢ ɜ ɨɞɧɨɣ ɬɨɱɤɟ 

 

 ℎ݂̂ሺݔሻ = ଵ௡ℎ∑ ௡௜=ଵܭ ሺ𝑥−𝑥೔ℎ ሻ,                  (15) 

 

ɝɞɟ K – ɹɞɪɨ; 

 ;݊ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɞɥɢɧɨɣ – ݔ      

      ℎ – ɲɚɝ. 

Ɇɟɬɨɞ ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳɟɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ ɩɨɤɚɡɚɥ ɯɨɪɨɲɢɟ ɪɟɡɭɥɶɬɚɬɵ, 

ɫɪɚɜɧɢɦɵɟ ɫ ɦɟɬɨɞɨɦ ɹɞɟɪɧɵɯ ɨɰɟɧɨɤ. 

ȼ ɪɚɛɨɬɟ Ⱦɷɜɢɞɚ ɋɤɨɬɬɚ [29] ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ, ɤɨɬɨɪɵɣ ɩɨ ɤɚɱɟɫɬɜɭ 

ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɧɟ ɭɫɬɭɩɚɟɬ ɦɟɬɨɞɭ ɹɞɟɪɧɵɯ ɨɰɟɧɨɤ. ɗɬɨ ɦɟɬɨɞ 

ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳɟɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ. ɂɡɭɱɢɜ ɜɫɟ ɩɪɟɞɥɨɠɟɧɧɵɟ ɋɤɨɬɬɨɦ ɢɞɟɢ ɢ 

ɦɨɞɟɪɧɢɡɢɪɨɜɚɜ ɟɝɨ ɦɟɬɨɞ, ɩɪɟɞɫɬɚɜɥɹɟɦ ɦɟɬɨɞ, ɫɭɬɶ ɤɨɬɨɪɨɝɨ ɨɩɢɫɚɧɚ ɧɢɠɟ. 

Ɉɪɢɝɢɧɚɥɶɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɦɵ ɢɫɩɨɥɶɡɭɟɦ 

ɥɢɲɶ ɫɟɪɟɞɢɧɵ ɫɬɨɥɛɰɨɜ ɝɢɫɬɨɝɪɚɦɦ (ɬɨɱɤɚ ݖ) ɢ ɩɪɨɢɡɜɨɞɢɦ ɫɝɥɚɠɢɜɚɧɢɟ 

ɩɨɥɭɱɢɜɲɢɯɫɹ ɬɨɱɟɤ. Ɉɫɪɟɞɧɟɧɢɟ ɫɦɟɳɟɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ — ɷɬɨ 

ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬ ɪɹɞɚ ɝɢɫɬɨɝɪɚɦɦ. ȼɦɟɫɬɨ 

ɬɨɝɨ ɱɬɨɛɵ ɜɵɛɢɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɩɚɪɵ 0( )h x , ɜ [29] ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ 

ɭɫɪɟɞɧɟɧɢɹ ɫɦɟɳɟɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ.  

ɇɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ݉ ɝɢɫɬɨɝɪɚɦɦ, ɫɞɜɢɧɭɬɶ ɤɚɠɞɭɸ ɝɢɫɬɨɝɪɚɦɦɭ ɧɚ 

ɲɚɝ ℎ, ɫ ɩɨɫɬɨɹɧɧɵɦ ɧɚɱɚɥɨɦ ɤɨɨɪɞɢɧɚɬ ɞɥɹ ɤɚɠɞɨɣ ɝɢɫɬɨɝɪɚɦɦɵ ɜ ɬɨɱɤɟ ݐ଴. 
ɉɪɢ ɜɫёɦ ɩɪɢ ɷɬɨɦ, ɜɦɟɫɬɨ ɬɨɝɨ, ɱɬɨɛɵ ɨɫɬɚɜɥɹɬɶ ɜɫɟ ɫɦɟɳɟɧɧɵɟ ɝɢɫɬɨɝɪɚɦɦɵ, 

ɦɵ ɩɨ-ɩɪɟɠɧɟɦɭ ɫɞɜɢɝɚɟɦ ɷɬɢ ɝɢɫɬɨɝɪɚɦɦɵ, ɨɫɬɚɜɥɹɹ ɩɪɢ ɷɬɨɦ ɥɢɲɶ ɫɟɪɟɞɢɧɵ 

ɨɬɪɟɡɤɨɜ ሺݖሻ. 
ɋɦɵɫɥ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɚɱɚɥɶɧɚɹ ɬɨɱɤɚ 0x  ɫɟɬɤɢ 

ɜɵɛɢɪɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɢɡ ɧɟɤɨɬɨɪɨɝɨ ɨɬɪɟɡɤɚ 0 1[ ]a a  m ɱɢɫɥɨ ɪɚɡ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɤɚɠɞɨɣ ɫɟɬɤɢ k  ɫɬɪɨɢɬɫɹ ɫɜɨɹ ɝɢɫɬɨɝɪɚɦɦɚ kH , 1k m  . 



Ƚɢɫɬɨɝɪɚɦɦɚ kH  ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɜɨɟɣ ɫɟɬɤɨɣ 0{ 0 }k k k
ix x ih i n        ɢ 

ɩɪɢɧɢɦɚɟɬ ɧɚ ɤɚɠɞɨɦ ɨɬɪɟɡɤɟ 1[ ]k k
i ix x   ɩɨɫɬɨɹɧɧɨɟ ɡɧɚɱɟɧɢɟ k

ip . ȼ ɤɚɱɟɫɬɜɟ 

ɩɪɢɛɥɢɠɟɧɢɹ ɞɥɹ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ( )f x  ɫɬɪɨɢɬɫɹ ɮɭɧɤɰɢɹ 
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ɉɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ ɧɨɫɢɬɟɥɶ ɧɟɢɡɜɟɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ [ ]a b . 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 0x a , nx b  ɨɫɬɚɜɥɹɟɦ ɧɟɢɡɦɟɧɧɵɦɢ. ȼɵɛɟɪɟɦ ɩɚɪɚɦɟɬɪ 

(0 2 )h    ɢ ɩɨɥɨɠɢɦ 1x  , ɞɚɥɟɟ ɫɟɬɤɭ ɫɬɪɨɢɦ ɪɚɜɧɨɦɟɪɧɨɣ ( 1)ix i h    

1 2 1i n    . ȼɵɛɢɪɚɹ m ɡɧɚɱɟɧɢɣ (0 2 )h   , ɩɨɥɭɱɚɟɦ m ɝɢɫɬɨɝɪɚɦɦ. ɍɫɪɟɞɧɢɦ 

ɩɨɥɭɱɟɧɧɵɟ ɝɢɫɬɨɝɪɚɦɦɵ ɩɪɨɫɬɵɦ ɨɫɪɟɞɧɟɧɢɟɦ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ ɪɚɡɥɢɱɧɵɟ ɩɪɨɰɟɞɭɪɵ ɫɝɥɚɠɢɜɚɧɢɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɱɢɫɥɟɧɧɨɝɨ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɟɧɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɮɭɧɤɰɢɢ 

ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ( )f x  ɫɭɦɦɵ ɱɟɬɵɪɟɯ ɪɚɜɧɨɦɟɪɧɵɯ ɧɚ [0,1] ɫɥɭɱɚɣɧɵɯ 

ɜɟɥɢɱɢɧ. ɇɚ ɪɢɫɭɧɤɟ 10 ɩɪɢɜɟɞɟɧ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ. ɇɚ ɪɢɫɭɧɤɟ 11 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɝɥɚɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ˆ
mf .  

 

 

Ɋɢɫɭɧɨɤ 10 — Ɇɧɨɠɟɫɬɜɨ Z 

 

 

Ɋɢɫɭɧɨɤ 11  — ɋɝɥɚɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ˆ
mf  

 

ɉɪɢ ɷɬɨɦ ℎ = Ͳ,ͳ, ݊ = ͶͲ, ݉ = ʹͲ ɢ ݂ሺݔሻ — ɫɩɥɨɲɧɚɹ ɥɢɧɢɹ, ɬɨɱɤɚɦɢ 

ɩɨɤɚɡɚɧɨ ɦɧɨɠɟɫɬɜɨ ܼ. ɉɨɞɪɨɛɧɟɟ ɨ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɦ. ɜ ɝɥɚɜɟ 3. 



 

2.5 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɤɟɬɚ Pascal ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ 

 

ɋɪɟɞɢ ɨɝɪɨɦɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɚɥɝɨɪɢɬɦɚ ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ, ɨɩɢɫɚɧɧɨɝɨ ɜ ɪɚɡɞɟɥɟ 2.6, ɛɵɥ 

ɜɵɛɪɚɧ ɹɡɵɤ PascalABC. 

PascalABC — ɷɬɨ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɟ 

ɤɥɚɫɫɢɱɟɫɤɢɣ ɉɚɫɤɚɥɶ, ɷɥɟɦɟɧɬɵ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Delphi ɢ 

ɫɨɛɫɬɜɟɧɧɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɲɢɪɟɧɢɹ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɟɫɨɦɧɟɧɧɵɦ ɩɥɸɫɨɦ. 

ɇɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ɪɚɡɪɚɛɨɬɱɢɤɚ (http://pascalabc.net) ɢɦɟɟɬɫɹ 

ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɤ ɩɚɤɟɬɭ ɩɪɨɝɪɚɦɦɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɢɦɟɟɬɫɹ ɬɟɤɫɬɨɜɚɹ 

ɞɨɤɭɦɟɧɬɚɰɢɹ ɢ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. 

Ⱦɥɹ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɝɪɚɮɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 

ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɭɥɹ GraphABC (uses GraphABC) – ɝɪɚɮɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɢ 

ɹɡɵɤɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɪɢɫɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɨɤɧɟ (window). 

ɗɬɨɬ ɦɨɞɭɥɶ ɫɨɞɟɪɠɢɬ ɦɧɨɠɟɫɬɜɨ ɩɪɨɰɟɞɭɪ ɢ ɮɭɧɤɰɢɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 

ɪɚɛɨɬɵ ɫ ɝɪɚɮɢɱɟɫɤɢɦ ɷɤɪɚɧɨɦ, ɚ ɬɚɤɠɟ ɤɨɧɫɬɚɧɬɵ ɢ ɩɟɪɟɦɟɧɧɵɟ, ɤɨɬɨɪɵɟ 

ɬɚɤɠɟ ɦɨɝɭɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɝɪɚɮɢɤɨɣ.  

Ɇɨɞɭɥɶ ɨɛɥɚɞɚɟɬ ɧɚɛɨɪɨɦ ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɜɨɣɫɬɜ ɩɟɪɚ, ɤɢɫɬɢ ɢ ɲɪɢɮɬɚ. ȼ 

ɯɨɞɟ ɪɢɫɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɞɭɪɵ: Pen.Color, putpixel, 

lineto, setpencolor ɢ ɞɪɭɝɢɟ. 

Ɋɟɚɥɢɡɚɰɢɹ ɦɟɬɨɞɚ ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ ɜ ɫɪɟɞɟ PascalABC 

ɩɪɢɜɟɞɟɧɚ ɜ ɩɭɧɤɬɟ 3.1.  

 

2.6 ȼɨɡɦɨɠɧɨɫɬɢ ɩɚɤɟɬɚ Matlab ɞɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ 

 

ɋɪɟɞɚ MATLAB — ɷɬɨ ɩɚɤɟɬ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ, ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɧɚ 

ɹɡɵɤɟ ɋ ɢ ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɢɧɬɟɪɩɪɟɬɚɬɨɪ ɤɨɦɚɧɞ, ɝɪɚɮɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ, 

ɩɚɤɟɬɵ ɪɚɫɲɢɪɟɧɢɣ. Ɋɚɛɨɬɚ ɜ ɫɪɟɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɤɨɦɚɧɞɧɨɟ ɨɤɧɨ 

Command Window, ɨɬɤɪɵɜɚɸɳɟɟɫɹ ɩɪɢ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɵ matlab.exe. ɋɪɟɞɚ 



ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ, ɚɧɚɥɢɡ ɞɚɧɧɵɯ, ɱɢɫɥɟɧɧɵɟ 

ɦɟɬɨɞɵ, ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ, ɨɛɥɚɞɚɟɬ ɫɪɟɞɫɬɜɚɦɢ ɝɪɚɮɢɱɟɫɤɨɣ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢ 

ɚɧɢɦɚɰɢɨɧɧɨɣ ɝɪɚɮɢɤɨɣ (ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɢ, ɬɪёɯɦɟɪɧɚɹ ɝɪɚɮɢɤɚ ɢ 

ɬ.ɞ.). 

ɋɪɟɞɚ MATLAB ɞɨɫɬɚɬɨɱɧɨ ɝɢɛɤɚɹ ɢ ɫɩɨɫɨɛɧɚ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ 

ɪɚɡɥɢɱɧɵɦ ɡɚɞɚɱɚɦ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɚɦɵɯ ɪɚɡɧɵɯ ɤɚɬɟɝɨɪɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɚ 

ɦɨɠɟɬ ɛɵɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɚ ɫ ɞɪɭɝɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɪɟɲɟɧɢɸ ɪɹɞɚ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɡɚɞɚɱ. ȼɟɫɶ ɧɟɨɛɯɨɞɢɦɵɣ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɛɨɪ 

ɤɨɦɩɨɧɟɧɬ ɢ ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɪɚɛɨɬɟ ɜ ɫɪɟɞɟ ɢɦɟɟɬɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ ɜ 

ɫɟɬɢ ɢɧɬɟɪɧɟɬ.  

ɇɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ɪɚɡɪɚɛɨɬɱɢɤɚ www.mathworks.com ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 

ɤɚɤ ɩɨɥɧɭɸ ɜɟɪɫɢɸ ɩɪɨɝɪɚɦɦɵ, ɬɚɤ ɢ ɩɪɨɛɧɭɸ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ 

ɜɟɪɫɢɹ MATLAB R2010a. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɩɚɤɟɬɨɜ ɢɧɫɬɪɭɦɟɧɬɨɜ 

(ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ), ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɞɥɹ ɫɪɟɞɵ MATLAB ɢ 

ɩɨɫɜɹɳёɧɧɵɯ ɪɟɲɟɧɢɸ ɛɨɥɟɟ ɭɡɤɢɯ ɩɪɨɛɥɟɦ: ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ ɢ 

ɢɡɨɛɪɚɠɟɧɢɣ, ɫɨɡɞɚɧɢɟ ɛɥɨɤ-ɫɯɟɦ, ɪɟɲɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɞɚɱ ɢ ɞɪɭɝɢɟ. 

ɉɪɢɥɨɠɟɧɢɟ cftool — ɨɞɧɨ ɢɡ ɧɢɯ. Ɉɧɨ ɩɨɡɜɨɥɹɟɬ ɫɝɥɚɠɢɜɚɬɶ ɢɦɩɨɪɬɢɪɨɜɚɧɧɵɟ 

ɞɚɧɧɵɟ: ɪɚɛɨɬɚɬɶ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɧɚɛɨɪɚɦɢ ɞɚɧɧɵɯ, ɫɬɪɨɢɬɶ ɞɥɹ ɧɢɯ ɪɚɡɥɢɱɧɵɟ 

ɩɪɚɜɢɥɚ ɢɫɤɥɸɱɟɧɢɹ, ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɢ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɢ 

ɫɨɡɞɚɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɦɨɞɟɥɢ ɫ ɨɩɪɟɞɟɥёɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. ȼ ɪɚɡɞɟɥɟ 3.3 

ɛɭɞɭɬ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɚ ɩɪɚɤɬɢɤɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɚɧɧɨɣ 

ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ. 

 

  



3 ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɱɚɫɬɶ 

 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɫɛɨɪɚ ɧɟɨɛɯɨɞɢɦɵɯ 

ɡɧɚɧɢɣ ɢ ɨɩɵɬɚ ɭɱёɧɵɯ ɢ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɫɥɟɞɭɟɬ ɩɪɢɫɬɭɩɢɬɶ 

ɤ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ, ɨɩɢɫɚɧɧɨɝɨ ɜ ɩɭɧɤɬɟ 2.5.  

 

3.1 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɪɟɞɵ PascalABC 

 

ɉɨɫɬɚɜɥɟɧɧɚɹ ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɚɞɚɱɚ – ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ 

ɩɨ ɢɦɟɸɳɢɦɫɹ ɞɚɧɧɵɦ. ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɫɪɟɞɨɣ ɪɚɡɪɚɛɨɬɤɢ PascalABC. Ʌɢɫɬɢɧɝ 

ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ 1. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɧɚ 

ɞɚɧɧɵɯ ɛɨɥɶɲɨɝɨ ɨɛɴёɦɚ ሺܰ =  ͳͲହ;  ͳͲସ;  ͳͲଷሻ. Ɂɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 

ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɥɢɫɶ ɧɚ ɢɧɬɟɪɜɚɥɟ [ͳ, Ͷ]. ɇɚ ɪɢɫɭɧɤɟ 12 ɩɪɟɞɫɬɚɜɥɟɧ 

ɮɪɚɝɦɟɧɬ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ. 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 12 — Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, 

ɤɨɞ ɩɪɨɝɪɚɦɦɵ 

 

Ɏɭɧɤɰɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɜ ɫɥɭɱɚɟ 4 ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɵɯ 

ɜɟɥɢɱɢɧ ɨɩɪɟɞɟɥɹɥɚɫɶ ɮɨɪɦɭɥɨɣ (16). 

ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɟɧɹɥɫɹ ɨɛɴёɦ ɞɚɧɧɵɯ ܰ, ɡɧɚɱɟɧɢɹ ɲɢɪɢɧɵ ɲɚɝɚ ℎ. 

ɉɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɫɦ. ɜ ɩɭɧɤɬɟ 3.4. 

 

 

begin 

r:=0;  

for i:= 1 to 4 do 

r := r +  Random; 

r4 := r; 

end; 



ሻݔሺ݌ =
{  
  ଵ଺ ,ଷݔ если Ͳ ൑ ݔ ൑ ͳ;− ଵଶ ଷݔ + ଶݔʹ − ݔʹ + ଶଷ , если ͳ ൑ ч ൑ ʹ;ଵଶ ଷݔ − Ͷݔଶ + ͳͲݔ − ଶଶଷ , если ʹ ൑ ݔ ൑ ͵;− ଵ଺ ଷݔ + ଶݔʹ − ͺݔ + ଷଶଷ , если ͵ ൑ ݔ ൑ Ͷ.

            (16) 

 

Ɉɛɹɡɚɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɬɨɱɧɭɸ ɮɭɧɤɰɢɸ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ 

ɢ ɝɪɚɮɢɱɟɫɤɢ ɢɡɨɛɪɚɡɢɬɶ ɟё. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɪɚɜɧɢɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬёɦ ɫ ɢɫɬɢɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɮɭɧɤɰɢɢ (ɪɢɫɭɧɨɤ 13). 

 

 
Ɋɢɫɭɧɨɤ 13 — Ɍɨɱɧɚɹ ɮɭɧɤɰɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ 

 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɝɢɫɬɨɝɪɚɦɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɞɜɟ ɜɚɠɧɵɟ 

ɜɟɥɢɱɢɧɵ — ɲɢɪɢɧɭ ɲɚɝɚ ℎ ɢ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ ɨɬɫɱёɬɚ ݔ଴. ɂɧɨɝɞɚ ɩɪɢɯɨɞɢɬɫɹ 

ɫɬɚɥɤɢɜɚɬɶɫɹ ɫ ɩɪɨɛɥɟɦɨɣ ɜɵɛɨɪɚ ɲɚɝɚ ℎ ɢ ɧɚɱɚɥɶɧɨɣ ɬɨɱɤɢ ݔ଴. ɇɟɨɛɯɨɞɢɦɨ 

ɜɵɛɪɚɬɶ ɬɚɤɢɟ ɩɚɪɵ ሺℎ,  ଴ሻ, ɱɬɨɛɵ ɩɨɫɬɪɨɟɧɧɚɹ ɝɢɫɬɨɝɪɚɦɦɚ ɞɚɜɚɥɚ ɧɚɢɥɭɱɲɟɟݔ

ɩɪɢɛɥɢɠɟɧɢɟ ɜ ɧɟɤɨɬɨɪɨɣ ɧɨɪɦɟ, ɱɚɳɟ ɜɫɟɝɨ ɜ ɧɨɪɦɟ ܮଶ.  
ɇɚɱɚɥɶɧɚɹ ɬɨɱɤɚ ݔ଴ ɤɚɠɞɨɣ ɫɦɟɳёɧɧɨɣ ɝɢɫɬɨɝɪɚɦɦɵ ɡɚɞɚɜɚɥɚɫɶ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

଴ݔ  = −Ͳ.ͷ ∗ ℎ + ݇ ∗ ℎଵ଴,                (17) 

 

ɝɞɟ ℎ – ɜɟɥɢɱɢɧɚ ɲɚɝɚ; 

      ݇  – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɝɢɫɬɨɝɪɚɦɦ. 



ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɜɟɥɢɱɢɧɚ ɲɚɝɚ ɡɚɞɚɜɚɥɚɫɶ ɤɚɤ ℎ = ସ௡, ݊ = ͶͲ. 

Ɋɟɡɭɥɶɬɚɬ ɩɨɫɬɪɨɟɧɢɹ ɬɨɱɟɤ 40 ɫɦɟɳɟɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 

14. 

 

 

Ɋɢɫɭɧɨɤ 14  — Ɋɟɡɭɥɶɬɚɬ ɫɦɟɳɟɧɢɹ 40 ɝɢɫɬɨɝɪɚɦɦ ɫ ɲɚɝɨɦ  ℎ = ସ௡ 

 

ɉɪɢ ɤɚɠɞɨɦ ɡɚɩɭɫɤɟ ɚɥɝɨɪɢɬɦɚ ɝɟɧɟɪɢɪɭɟɬɫɹ ɧɨɜɵɣ ɧɚɛɨɪ ɫɥɭɱɚɣɧɵɯ 

ɱɢɫɟɥ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɟɡɭɥɶɬɚɬ ɡɚɜɢɫɢɬ ɨɬ ɩɨɥɭɱɟɧɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɵɛɨɪɤɢ. Ɉɧ 

ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɥɭɱɲɟ, ɬɚɤ ɢ ɯɭɠɟ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫɭɧɤɟ 15 ɩɨɤɚɡɚɧɵ 

ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɫ ɬɟɦɢ ɠɟ ɩɚɪɚɦɟɬɪɚɦɢ, ɧɨ ɭɠɟ ɩɪɢ ɫɥɟɞɭɸɳɟɦ 

ɡɚɩɭɫɤɟ ɚɥɝɨɪɢɬɦɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɬɨɱɧɨɣ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɢ ɭɜɟɥɢɱɢɥɨɫɶ.  

 

 

Ɋɢɫɭɧɨɤ 15 – Ɋɟɡɭɥɶɬɚɬ ɫɦɟɳɟɧɢɹ 40 ɝɢɫɬɨɝɪɚɦɦ ɫ ɲɚɝɨɦ ℎ = ସ௡  (ɜɬɨɪɨɣ ɡɚɩɭɫɤ)  

 

ɂɡɦɟɧɢɜ ɲɚɝ ℎ = Ͳ,ʹ ɜɢɞɢɦ, ɱɬɨ ɚɥɝɨɪɢɬɦ ɞɚёɬ ɛɨɥɟɟ ɬɨɱɧɭɸ ɨɰɟɧɤɭ 

(ɪɢɫɭɧɨɤ 16). ȼɵɜɨɞɵ ɨɛ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɫɦ. ɜ ɩɭɧɤɬɟ 3.4.  

 

 



 
Ɋɢɫɭɧɨɤ 16 — Ɋɟɡɭɥɶɬɚɬ ɫɦɟɳɟɧɢɹ 40 ɝɢɫɬɨɝɪɚɦɦ ɫ ɲɚɝɨɦ ℎ = Ͳ,ʹ 

 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɫ ɚɥɝɨɪɢɬɦɨɦ ɢ ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɪɟɞɨɣ ɪɚɡɪɚɛɨɬɤɢ MATLAB.  

 

3.2 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɪɟɞɵ MATLAB ɞɥɹ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ 

 

ɑɬɨɛɵ ɩɪɢɫɬɭɩɢɬɶ ɤ ɫɝɥɚɠɢɜɚɧɢɸ ɩɨɥɭɱɟɧɧɵɯ ɪɚɧɟɟ ɞɚɧɧɵɯ (ɫɦ. ɩɭɧɤɬ 

3.1), ɧɟɨɛɯɨɞɢɦɨ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɞɚɧɧɵɟ save.txt ɜ ɫɪɟɞɭ MATLAB. Ⱦɚɧɧɵɟ ɢɡ 

ɮɚɣɥɚ ɫɱɢɬɵɜɚɸɬɫɹ (ɡɧɚɱɟɧɢɹ ܺ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ܻ, ɬɨɱɧɵɟ 

ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ܼ) ɜ ɪɟɞɚɤɬɨɪɟ Editor ɫɪɟɞɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɪɢɦɟɪ 

ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 17.   

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 17 — ɉɪɢɦɟɪ ɪɚɛɨɬɵ ɜ ɪɟɞɚɤɬɨɪɟ Editor 

 

clear all; //ɨɱɢɳɚɟɦ ɪɚɛɨɱɭɸ ɨɛɥɚɫɬɶ 

fileID = fopen ('save_exp.txt'); //ɨɬɤɪɵɜɚɟɦ ɮɚɣɥ 

formatSpec = '%f %f\n'; //ɮɨɪɦɚɬ ɞɚɧɧɵɯ 

sizeA = [3 Inf];  //ɪɚɡɦɟɪ ɞɚɧɧɵɯ 

B = fscanf(fileID,formatSpec,sizeA); //ɫɱɢɬɵɜɚɧɢɟ ɞɚɧɧɵɯ 

x = B(1,:); 

y = B(2,:); 

z = B(3,:); 

 



ɋɨɯɪɚɧɹɟɦ ɮɚɣɥ ɫ ɤɨɦɚɧɞɚɦɢ ɜ ɮɨɪɦɚɬɟ read.m. ȼ ɞɚɥɶɧɟɣɲɟɦ ɷɬɨɬ ɮɚɣɥ 

ɧɟ ɛɭɞɟɬ ɢɡɦɟɧɹɬɶɫɹ, ɚ ɛɭɞɟɬ ɥɢɲɶ ɜɵɡɵɜɚɬɶɫɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɜ ɫɥɭɱɚɟ 

ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɜ ɮɚɣɥɟ save.txt).  

ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɫɜɵɲɟ 20 ɢɫɩɵɬɚɧɢɣ ɩɪɢ ɤɚɠɞɨɦ 

ɢɡɦɟɧɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɜɫɟɯ ɢɫɩɵɬɚɧɢɣ ɜ ɛɨɥɶɲɟɣ ɢɥɢ ɦɟɧɶɲɟɣ 

ɫɬɟɩɟɧɢ ɢɦɟɸɬ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɬɨɱɧɨɣ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ȼɵɜɨɞɵ ɨɛɨ 

ɜɫɟɯ ɩɪɨɞɟɥɚɧɧɵɯ ɢɫɩɵɬɚɧɢɹɯ ɛɭɞɭɬ ɩɪɢɜɟɞɟɧɵ ɜ ɩɨɫɥɟɞɧɟɦ ɢɡ ɪɚɡɞɟɥɨɜ ɷɬɨɣ 

ɝɥɚɜɵ. ȼ ɤɚɱɟɫɬɜɟ ɧɚɝɥɹɞɧɨɝɨ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɟɧ ɫɥɟɞɭɸɳɢɣ. ɇɚ ɪɢɫɭɧɤɟ 18 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɢ ɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢ ݊ = ͳͲ ͲͲͲ, ℎ = Ͳ,ͳ. 

 

 
Ɋɢɫɭɧɨɤ 18 — ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɢ ɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

(݊ = ͳͲ ͲͲͲ, ℎ = Ͳ,ͳ) 

 

ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɫɥɭɱɚɣɧɵɯ ɬɨɱɟɤ, ɫɬɚɧɨɜɹɬɫɹ ɚɤɬɭɚɥɶɧɵɦɢ ɩɪɨɛɥɟɦɵ 

ɫɝɥɚɠɢɜɚɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ ɞɚɧɧɵɯ. ɇɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɞɥɹ ɢɫɯɨɞɧɵɯ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɬɨɱɟɤ ݕሺݔ௜ሻ ɡɚɜɢɫɢɦɨɫɬɶ ݂ሺхሻ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɩɪɢɛɥɢɠɚɬɶ 

ɷɬɢ ɬɨɱɤɢ. ɉɪɢ ɷɬɨɦ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɞɚɧɧɵɟ (ݔ௜, ݕ௜) ɩɨɥɭɱɟɧɵ ɫ 

ɧɟɤɨɬɨɪɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ, ɜɵɪɚɠɚɸɳɟɣ ɲɭɦɨɜɭɸ ɤɨɦɩɨɧɟɧɬɭ ɢɡɦɟɪɟɧɢɣ. Ⱥ 



ɮɭɧɤɰɢɹ ݂ሺхሻ ɫ ɩɨɦɨɳɶɸ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɫɝɥɚɠɢɜɚɧɢɹ ɭɦɟɧɶɲɚɟɬ 

ɩɨɝɪɟɲɧɨɫɬɶ, ɩɪɢɫɭɬɫɬɜɭɸɳɭɸ ɜ ɞɚɧɧɵɯ (ݔ௜, ݕ௜). 
ɋɝɥɚɠɢɜɚɧɢɟ ɩɭɬёɦ ɩɨɫɬɪɨɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɞɚɧɧɵɯ — ɷɬɨ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ 

ɮɢɥɶɬɪɚɰɢɢ. Ɋɟɝɪɟɫɫɢɹ — ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɢ ɷɮɮɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ 

ɫɝɥɚɠɢɜɚɧɢɹ. ɇɨ ɪɟɝɪɟɫɫɢɹ ɱɚɫɬɨ ɭɧɢɱɬɨɠɚɟɬ ɢɧɮɨɪɦɚɬɢɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ 

ɞɚɧɧɵɯ, ɨɫɬɚɜɥɹɹ ɥɢɲɶ ɡɚɞɚɧɧɭɸ ɢɫɫɥɟɞɨɜɚɬɟɥɟɦ ɡɚɜɢɫɢɦɨɫɬɶ. Ɉɧɚ ɷɮɮɟɤɬɢɜɧɚ 

ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɢɡɜɟɫɬɟɧ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɧɧɵɯ (ݔ௜, ݕ௜). 
Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɨɞɯɨɞɹɳɢɯ 

ɦɟɬɨɞɨɜ ɫɝɥɚɠɢɜɚɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɩɪɢɥɨɠɟɧɢɟ cftool 

ɩɚɤɟɬɚ MATLAB. ɉɪɢɥɨɠɟɧɢɟ ɜɵɡɵɜɚɟɬɫɹ ɨɞɧɨɢɦёɧɧɨɣ ɤɨɦɚɧɞɨɣ ɢɡ ɪɚɛɨɱɟɝɨ 

ɨɤɧɚ Command Window. ɉɪɢɥɨɠɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ ɢɦɩɨɪɬɢɪɨɜɚɧɧɵɦɢ 

ɞɚɧɧɵɦɢ, ɫɨɡɞɚɜɚɬɶ ɩɪɚɜɢɥɚ-ɢɫɤɥɸɱɟɧɢɹ, ɜɵɛɢɪɚɬɶ ɦɨɞɟɥɢ ɫɝɥɚɠɢɜɚɧɢɹ ɢɥɢ 

ɫɨɡɞɚɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ, ɩɨɞɛɢɪɚɬɶ ɩɚɪɚɦɟɬɪɵ, ɝɪɚɧɢɰɵ, ɧɚɱɚɥɶɧɵɟ 

ɩɪɢɛɥɢɠɟɧɢɹ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɝɪɚɮɢɤɢ ɢ ɬ. ɞ. 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ ɪɚɧɟɟ ɞɚɧɧɵɟ ɡɚɲɭɦɥɟɧɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɢɦɟɟɬ ɫɦɵɫɥ ɩɪɨɢɡɜɟɫɬɢ ɢɯ ɫɝɥɚɠɢɜɚɧɢɟ. Ɉɞɧɚɤɨ ɫɬɨɢɬ ɭɱɢɬɵɜɚɬɶ ɬɨɬ ɮɚɤɬ, ɱɬɨ 

ɫɝɥɚɠɢɜɚɧɢɟ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɨɡɦɨɠɧɨɦ 

ɜɵɛɨɪɟ ɬɢɩɚ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɝɥɚɠɢɜɚɧɢɹ ɛɟɪɭɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɨɞɪɹɞ ɢɞɭɳɢɯ 

ɬɨɱɟɤ. Cɝɥɚɠɢɜɚɧɢɟ ɭɧɢɱɬɨɠɚɟɬ ɫɬɚɧɞɚɪɬɧɨɟ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ 

ɚɧɚɥɢɡɚ ɨ ɬɨɦ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɲɢɛɤɢ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨɞɱɢɧɹɟɬɫɹ 

ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ȿɫɥɢ ɩɨɫɬɪɨɟɧɚ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɚɹ 

ɦɨɞɟɥɶ, ɬɨ ɨɫɬɚɬɤɢ (ɪɚɡɧɨɫɬɶ ɡɧɚɱɟɧɢɣ ɞɚɧɧɵɯ ɢ ɩɪɢɛɥɢɠɟɧɢɹ) ɬɚɤɠɟ ɞɨɥɠɧɵ 

ɩɨɞɱɢɧɹɬɶɫɹ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɨɷɬɨɦɭ ɫɝɥɚɠɢɜɚɧɢɟ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɤɚɤ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨ ɜɨɡɦɨɠɧɨɣ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜ ɫɥɭɱɚɟ ɡɚɲɭɦɥɟɧɧɵɯ ɞɚɧɧɵɯ, ɚ ɫɬɪɨɢɬɶ ɦɨɞɟɥɶ 

ɫɥɟɞɭɟɬ ɞɥɹ ɧɟ ɫɝɥɚɠɟɧɧɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɝɥɚɠɢɜɚɧɢɹ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɭɠɟ ɢɦɟɸɳɢɦɢɫɹ 

ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɪɢɥɨɠɟɧɢɹ cftool ɢ ɜɤɥɚɞɤɨɣ smooth. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɛɨɪ 

ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɯɨɞɹɳɟɣ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɜɯɨɞɹɳɟɣ ɜ ɧɚɛɨɪ 



ɫɬɚɧɞɚɪɬɧɵɯ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ Curve Fitting Toolbox (Moving Average, 

Lowess (linear fit), Loess (quadratic fit), Savitzky-Golay, Robust Lowess (linear fit), 

Robust Loess (quadratic fit)). Ⱦɚɧɧɵɟ ɦɨɞɟɥɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɞɚɧɧɵɟ 

ɧɟ ɫɢɥɶɧɨ ɡɚɲɭɦɥɟɧɵ, ɬ.ɟ. ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɨɡɞɚɜɚɬɶ ɩɪɚɜɢɥɚ ɢɫɤɥɸɱɟɧɢɹ ɢɥɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɰɟɞɭɪɵ ɫɝɥɚɠɢɜɚɧɢɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ 

ɜɨɡɦɨɠɧɨɣ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ 

ɜɫɟ ɦɟɬɨɞɵ ɚɩɩɥɨɤɫɢɦɚɰɢɢ. Ⱦɚɥɟɟ ɪɚɡɛɟɪёɦ ɢ ɪɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɧɟɫɤɨɥɶɤɨ 

ɦɟɬɨɞɨɜ, ɞɚɸɳɢɯ ɧɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ. 

 

3.2.1 Ɇɟɬɨɞ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ 

 

Ɇɟɬɨɞ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ — ɨɞɢɧ ɢɡ ɦɟɬɨɞɨɜ ɷɤɫɬɪɚɩɨɥɹɰɢɢ (ɦɟɬɨɞ 

ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɩɪɨɲɥɵɯ ɢ 

ɧɚɫɬɨɹɳɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɴɟɤɬɟ). Ɂɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɜ 

ɤɚɠɞɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢɫɯɨɞɧɨɣ ɮɭɧɤɰɢɢ ɡɚ 

ɩɪɟɞɵɞɭɳɢɣ ɩɟɪɢɨɞ. 

ȼ ɫɬɪɨɤɟ Span ɡɚɞɚёɦ ɱɢɫɥɨ ɫɨɫɟɞɧɢɯ ɬɨɱɟɤ, ɩɨ ɤɨɬɨɪɵɦ ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɝɥɚɠɢɜɚɧɢɟ (ɞɥɹ ɜɡɜɟɲɟɧɧɨɣ ɥɨɤɚɥɶɧɨɣ ɪɟɝɪɟɫɫɢɢ ɦɨɠɧɨ 

ɡɚɞɚɜɚɬɶ ɦɟɧɶɲɟɟ ɟɞɢɧɢɰɵ ɱɢɫɥɨ, ɨɧɨ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ ɩɪɨɰɟɧɬ ɨɬ ɨɛɳɟɝɨ 

ɱɢɫɥɚ ɬɨɱɟɤ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɫɝɥɚɠɢɜɚɧɢɹ). 

ȼ ɦɟɬɨɞɟ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ݕ௜ ɫɝɥɚɠɢɜɚɸɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɦɭ ɩɪɚɜɢɥɭ: 

௜ݏݕ  = ଵଶே+ଵ∑ ሺ݅ݕ + ݇ሻே௞=−ே ,                (18) 

 

ɝɞɟ ሺʹܰ +  ͳሻ — ɱɢɫɥɨ ɬɨɱɟɤ, ɜɵɛɢɪɚɟɦɵɯ ɞɥɹ ɫɝɥɚɠɢɜɚɧɢɹ. 

ɋɥɟɜɚ ɢ ɫɩɪɚɜɚ ɨɬ ɬɟɤɭɳɟɣ ɬɨɱɤɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ܰ ɬɨɱɟɤ (ɱɢɫɥɨ ɬɨɱɟɤ, 

ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɫɝɥɚɠɢɜɚɧɢɢ, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟɱёɬɧɵɦ). Ⱦɚɧɧɵɟ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ 

ɜ ɬɨɱɤɚɯ, ɛɥɢɡɤɢɯ ɤ ɝɪɚɧɢɰɚɦ ɨɬɪɟɡɤɚ, ɧɟ ɫɝɥɚɠɢɜɚɸɬɫɹ, ɬ.ɤ. ɧɟ ɯɜɚɬɚɟɬ ɬɨɱɟɤ 



ɫɩɪɚɜɚ ɢɥɢ ɫɥɟɜɚ ɨɬ ɬɟɤɭɳɟɣ, ɜ ɤɨɬɨɪɨɣ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɫɝɥɚɠɢɜɚɧɢɟ.  

Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɫɝɥɚɠɢɜɚɧɢɹ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ 

ɢɦɟɸɳɢɦɫɹ ɞɚɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 19. Ɇɟɬɨɞ ɩɨɤɚɡɚɥ ɞɨɫɬɚɬɨɱɧɨ 

ɧɟɩɥɨɯɢɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɞɧɚɤɨ ɜ ɜɟɪɯɧɢɯ ɬɨɱɤɚɯ ɩɪɨɢɡɨɲёɥ ɧɟɤɢɣ «ɫɪɟɡ» 

ɝɪɚɮɢɤɚ, ɡɚ ɫɱёɬ ɱɟɝɨ ɩɪɨɢɡɨɲɥɚ ɩɨɬɟɪɹ ɱɚɫɬɢ ɞɚɧɧɵɯ.  

 

 
Ɋɢɫɭɧɨɤ 19 — Ɇɟɬɨɞ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ 

 

3.2.2 Ɏɢɥɶɬɪ ɋɚɜɢɰɤɨɝɨ-Ƚɨɥɟɹ 

 

Ɏɢɥɶɬɪ ɋɚɜɢɰɤɨɝɨ-Ƚɨɥɟɹ — ɫɝɥɚɠɢɜɚɸɳɢɣ ɮɢɥɶɬɪ, ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɣ 

ɨɬɞɟɥɶɧɵɟ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɤɪɢɬɟɪɢɸ ɦɢɧɢɦɭɦɚ ɤɜɚɞɪɚɬɢɱɟɫɤɨɣ ɨɲɢɛɤɢ. 

ɑɢɫɥɨ ɫɨɫɟɞɧɢɯ ɞɚɧɧɵɯ (ɡɚɞɚɜɚɟɦɨɟ ɜ ɫɬɪɨɤɟ ɜɜɨɞɚ Span) ɩɪɢɥɨɠɟɧɢɹ 

cftool ɞɥɹ ɫɝɥɚɠɢɜɚɧɢɹ ɜ ɬɨɱɤɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟɱёɬɧɨɟ, ɚ ɫɬɟɩɟɧɶ ɩɨɥɢɧɨɦɚ 

(ɡɚɞɚɜɚɟɦɚɹ ɜ ɫɬɪɨɤɟ ɜɜɨɞɚ Degree) ɦɟɧɶɲɟ, ɱɟɦ ɱɢɫɥɨ ɫɨɫɟɞɧɢɯ ɞɚɧɧɵɯ. 

ɗɬɨɬ ɫɩɨɫɨɛ ɮɢɥɶɬɪɚɰɢɢ ɯɨɪɨɲɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɡɚɲɭɦɥɟɧɧɵɯ ɫɢɝɧɚɥɨɜ, ɜ 

ɤɨɬɨɪɵɯ ɩɪɢ ɫɝɥɚɠɢɜɚɧɢɢ ɬɪɟɛɭɟɬɫɹ ɫɨɯɪɚɧɢɬɶ ɜɵɫɨɤɢɟ ɱɚɫɬɨɬɵ. ɉɪɢ 

ɩɨɜɵɲɟɧɢɢ ɫɬɟɩɟɧɢ ɩɨɥɢɧɨɦɚ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɜ ɥɨɤɚɥɶɧɨɣ ɪɟɝɪɟɫɫɢɢ, ɥɭɱɲɟ 

ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ ɭɡɤɢɟ ɢ ɜɵɫɨɤɢɟ ɩɢɤɢ. 



Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɮɢɥɶɬɪɨɦ ɋɚɜɢɰɤɨɝɨ-Ƚɨɥɟɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 20, ɝɞɟ (yvs.x) — ɷɬɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ; 

(zvs.x ) — ɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 20 — ɉɪɢɦɟɧɟɧɢɟ ɮɢɥɶɬɪɚ ɋɚɜɢɰɤɨɝɨ-Ƚɨɥɟɹ  

 

Ʉɪɨɦɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɦɟɬɨɞɨɜ ɫɝɥɚɠɢɜɚɧɢɹ, 

ɩɪɢɥɨɠɟɧɢɟ cftool ɩɚɤɟɬɚ MATLAB ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɦɟɬɨɞɚɦɢ:  

1) ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɟ ɮɭɧɤɰɢɢ; 

2) ɪɹɞɵ Ɏɭɪɶɟ ɢ ɫɬɟɩɟɧɧɵɟ ɪɹɞɵ; 

3) ɝɚɭɫɫɢɚɧɵ; 

4) ɩɨɥɢɧɨɦɵ ɜɵɫɨɤɢɯ ɫɬɟɩɟɧɟɣ (ɞɨ ɞɟɜɹɬɨɣ ɫɬɟɩɟɧɢ); 

5) ɮɭɧɤɰɢɢ ȼɟɣɛɭɥɚ; 

6) ɫɝɥɚɠɢɜɚɸɳɢɟ ɫɩɥɚɣɧɵ; 

7) ɪɚɰɢɨɧɚɥɶɧɵɟ ɮɭɧɤɰɢɢ; 

8) ɫɭɦɦɵ ɫɢɧɭɫɨɜ ɢ ɞɪ. 

Ɋɚɫɫɦɨɬɪɢɦ ɷɬɢ ɦɟɬɨɞɵ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɧɚɲɟɣ ɡɚɞɚɱɟ. Ɋɚɛɨɬɚ ɫɨ ɜɫɟɦɢ 

ɦɟɬɨɞɚɦɢ, ɡɚɞɚɧɢɟ ɧɭɠɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɭɫɥɨɜɢɣ, ɜɵɛɨɪ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɢɟ 

ɪɟɡɭɥɶɬɚɬɨɜ — ɜɫё ɷɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɪɚɛɨɱɟɦ ɨɤɧɟ Fitting (ɪɢɫɭɧɨɤ 21). 

 



 
Ɋɢɫɭɧɨɤ 21 — Ɋɚɛɨɱɟɟ ɨɤɧɨ Fitting 

 

ɗɬɢ ɫɬɚɧɞɚɪɬɧɵɟ ɪɟɝɪɟɫɫɢɨɧɧɵɟ ɦɨɞɟɥɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ 

ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɟɲɚɬɟɥɹ ɢ ɧɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 

ɤɚɱɟɫɬɜɚ ɩɪɢɛɥɢɠɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɡɞɟɫɶ ɦɨɠɧɨ ɡɚɞɚɜɚɬɶ ɭɪɚɜɧɟɧɢɹ (Custom 

Equation) ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ. 

Ⱦɥɹ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ 

ɩɪɟɞɥɚɝɚɸɬɫɹ ɩɨ ɭɦɨɥɱɚɧɢɸ (ɬɚɦ, ɝɞɟ ɷɬɨ ɧɭɠɧɨ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ) ɫɥɟɞɭɸɳɢɟ ɝɪɚɧɢɰɵ ɩɚɪɚɦɟɬɪɨɜ ɢ ɧɚɱɚɥɶɧɵɟ 

ɩɪɢɛɥɢɠɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 1.  

 

Ɍɚɛɥɢɰɚ 1 — Ƚɪɚɧɢɰɵ ɩɚɪɚɦɟɬɪɨɜ ɢ ɧɚɱɚɥɶɧɵɟ ɩɪɢɛɥɢɠɟɧɢɹ  

Ɍɢɩ ɦɨɞɟɥɢ ɇɚɱɚɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
Ɉɝɪɚɧɢɱɟɧɢɹ 

ɧɚ ɩɚɪɚɦɟɬɪɵ 

Ʌɢɧɟɣɧɚɹ ɦɨɞɟɥɶ, ɨɩɪɟɞɟɥɟɧɧɚɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

ɇɟ ɬɪɟɛɭɟɬɫɹ 
ɇɟɬ 

ɇɟɥɢɧɟɣɧɚɹ ɦɨɞɟɥɶ, ɨɩɪɟɞɟɥɟɧɧɚɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

ɋɥɭɱɚɣɧɨɟ ɞɥɹ ɤɚɠɞɨɝɨ 

ɩɚɪɚɦɟɬɪɚ ɢɡ ɢɧɬɟɪɜɚɥɚ [Ͳ,ͳ] ɇɟɬ 

 

 

 



ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

Ɍɢɩ ɦɨɞɟɥɢ ɇɚɱɚɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
Ɉɝɪɚɧɢɱɟɧɢɹ 

ɧɚ ɩɚɪɚɦɟɬɪɵ 

Ɉɬɪɟɡɤɢ ɪɹɞɚ Ɏɭɪɶɟ 

ܽ଴ +∑ܽ௞ cosሺ݊ݔݓሻ + ܾ𝑥 sinሺ݊ݔݓሻ ,௡
௞=ଵ  

݊ ൑ ͺ 

ȼɵɱɢɫɥɹɟɬɫɹ ɩɨ ɧɚɱɚɥɶɧɵɦ 

ɞɚɧɧɵɦ ɩɨ ɷɜɪɢɫɬɢɱɟɫɤɨɦɭ 

ɚɥɝɨɪɢɬɦɭ 
ɇɟɬ 

Ƚɚɭɫɫɨɜɚ ∑ ܽ௞݁−ሺ𝑥−್ೖ೎ೖ ሻమ௡௞=ଵ ,n൑ ͺ 

ȼɵɱɢɫɥɹɟɬɫɹ ɩɨ ɧɚɱɚɥɶɧɵɦ 

ɞɚɧɧɵɦ ɩɨ ɷɜɪɢɫɬɢɱɟɫɤɨɦɭ 

ɚɥɝɨɪɢɬɦɭ 

 

ɉɨɥɢɧɨɦɢɚɥɶɧɚɹ 

∑ܽ௞ݔ௡+ଵ−௞௡+ଵ
௞=ଵ , ͳ ൑ ݊ ൑ ͻ 

ɇɟ ɬɪɟɛɭɟɬɫɹ 

ɇɟɬ 

ɋɬɟɩɟɧɧɵɟ ܽݔ௕,ܽݔ௕ + ܿ ȼɵɱɢɫɥɹɟɬɫɹ ɩɨ ɧɚɱɚɥɶɧɵɦ 

ɞɚɧɧɵɦ ɩɨ ɷɜɪɢɫɬɢɱɟɫɤɨɦɭ 

ɚɥɝɨɪɢɬɦɭ 

 

ɇɟɬ 

Ⱦɪɨɛɧɨ-ɪɚɰɢɨɧɚɥɶɧɚɹ ∑ ௠ݔ௡+ଵ−௞௡+ଵ௞=ଵݔ௞݌ +∑ ௡−௞௠௞=ଵݔ௞ݍ  

ɋɥɭɱɚɣɧɨɟ ɞɥɹ ɤɚɠɞɨɝɨ 

ɩɚɪɚɦɟɬɪɚ ɢɡ ɢɧɬɟɪɜɚɥɚ [0,1] ɇɟɬ 

ɋɭɦɦɚ ɫɢɧɭɫɨɜ ∑ܽ௞ sinሺܾ௞ݔ + ܿ௞ሻ , ݊ ൑ ͺ௡
௞=ଵ  

ȼɵɱɢɫɥɹɟɬɫɹ ɩɨ ɧɚɱɚɥɶɧɵɦ 

ɞɚɧɧɵɦ ɩɨ ɷɜɪɢɫɬɢɱɟɫɤɨɦɭ 

ɚɥɝɨɪɢɬɦɭ 

ܾ௞ > Ͳ 

ȼɟɣɛɭɥɚ ܾܽݔ௕−ଵ݁−௔𝑥್ 

ɋɥɭɱɚɣɧɨɟ ɞɥɹ ɤɚɠɞɨɝɨ 

ɩɚɪɚɦɟɬɪɚ ɢɡ ɢɧɬɟɪɜɚɥɚ [0,1] 
ܽ > Ͳ, ܾ > Ͳ 

 

ȼ ɯɨɞɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɫɪɚɜɧɟɧɢɹ 

ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɤɚɤ ɜɢɡɭɚɥɶɧɵɯ, ɬɚɤ ɢ ɱɢɫɥɟɧɧɵɯ, ɛɵɥɨ ɜɵɹɜɥɟɧɨ 

ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɨɥɢɧɨɦɢɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɢ ɦɟɬɨɞɚ ɫɝɥɚɠɢɜɚɧɢɹ ɫɩɥɚɣɧɚɦɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɞɚɧɧɵɟ ɦɟɬɨɞɵ ɢ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɪɨɛɧɟɟ.  

 

 



3.2.3 ɉɨɥɢɧɨɦɢɚɥɶɧɵɣ ɩɨɞɯɨɞ 

 

Ʌɢɧɟɣɧɚɹ ɪɟɝɪɟɫɫɢɹ — ɩɪɨɫɬɨɣ ɢ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɣ ɜɢɞ 

ɪɟɝɪɟɫɫɢɢ. ɉɪɢɛɥɢɠɟɧɢɟ ɞɚɧɧɵɯ (ݔ௜ , ሻݔሺݕ ௜) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɟɣݕ = ܾ +  Ʉɨɷɮɮɢɰɢɟɧɬɵ ܽ ɢ ܾ ɜɵɱɢɫɥɹɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɦɢɧɢɦɢɡɚɰɢɢ .ݔܽ

ɫɭɦɦɵ ɤɜɚɞɪɚɬɨɜ ɨɲɢɛɨɤ |ܾ + ܽ ∗ ሺݔ௜ −  ௜ሻ|ଶ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɨɥɢɧɨɦɢɚɥɶɧɚɹݕ

ɪɟɝɪɟɫɫɢɹ ɨɡɧɚɱɚɟɬ ɩɪɢɛɥɢɠɟɧɢɟ ɞɚɧɧɵɯ (ݔ௜ ,   :௜) ɩɨɥɢɧɨɦɨɦ -ɣ ɫɬɟɩɟɧɢݕ

ሻݔሺܣ  = ܽ + ܾ ∗ ݔ + ܿ ∗ ଶݔ +⋯+ ℎ ∗  ௞                    (19)ݔ

 

ɇɚ ɩɪɚɤɬɢɤɟ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ݇ < ͷ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɝɪɟɫɫɢɢ 

ɩɨɥɢɧɨɦɨɦ -ɣ ɫɬɟɩɟɧɢ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɛɵɥɨ ɦɢɧɢɦɭɦ ሺ݇ + ͳሻ ɬɨɱɟɤ 

ɞɚɧɧɵɯ. 

ȼ ɪɚɛɨɱɟɣ ɫɪɟɞɟ ɭɠɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɩɨɥɢɧɨɦɢɚɥɶɧɵɟ 

ɩɨɞɯɨɞɵ: ɥɢɧɟɣɧɵɣ, ɤɜɚɞɪɚɬɢɱɧɵɣ, ɤɭɛɢɱɟɫɤɢɣ, ɩɨɥɢɧɨɦɵ ɞɨ 9 ɫɬɟɩɟɧɢ. 

ȼɢɡɭɚɥɶɧɨ ɩɨɥɢɧɨɦ 8 ɫɬɟɩɟɧɢ ɞɚёɬ ɯɨɪɨɲɟɟ ɩɪɢɛɥɢɠɟɧɢɟ (ɪɢɫɭɧɨɤ 22). 

 

 
Ɋɢɫɭɧɨɤ 22 — ɋɝɥɚɠɢɜɚɧɢɟ ɮɭɧɤɰɢɢ ɩɨɥɢɧɨɦɨɦ 8-ɣ ɫɬɟɩɟɧɢ 

 

Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɨɛɪɚɳɚɟɦ ɧɚ ɤɪɢɬɟɪɢɣ ɩɪɢɝɨɞɧɨɫɬɢ ɩɪɢɛɥɢɠɟɧɢɹ ܵܵܧ. 

Ʉɪɢɬɟɪɢɣ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 



ܧܵܵ  = ∑ ௞ݕ௞ሺݓ − ௞ሻଶ௡௞=ଵݕ̂ ,                (14) 

 

ɝɞɟ ݓ௞ — ɜɟɫɚ (ɟɫɥɢ ɧɟ ɡɚɞɚɧɵ, ɬɨ ɫɱɢɬɚɸɬɫɹ ɪɚɜɧɵɦɢ ɧɭɥɸ); 

 ;௞ݔ ௞ — ɞɚɧɧɵɟ ɜݕ      

      ݇  — ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜ ݔ௞. 

ȼ ɩɪɢɜɟɞёɧɧɨɦ ɩɪɢɦɟɪɟ ܵܵܧ =  Ͳ,Ͳͳʹ͵ͷ. Ȼɥɢɡɨɫɬɶ ܵܵܧ ɤ ɧɭɥɸ ɝɨɜɨɪɢɬ ɨ 

ɯɨɪɨɲɟɦ ɤɚɱɟɫɬɜɟ ɩɪɢɛɥɢɠɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ. 

 

3.2.4 ɋɝɥɚɠɢɜɚɸɳɢɣ ɫɩɥɚɣɧ 

 

ɏɨɬɹ ɫɝɥɚɠɢɜɚɸɳɢɣ ɫɩɥɚɣɧ ɢ ɨɬɧɨɫɹɬ ɤ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦ ɦɨɞɟɥɹɦ, ɨɧ 

ɫɨɞɟɪɠɢɬ ɡɚɞɚɜɚɟɦɵɣ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɚɪɚɦɟɬɪ ݌. ɋɝɥɚɠɢɜɚɸɳɢɣ ɫɩɥɚɣɧ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɩɥɚɣɧ, ɤɨɬɨɪɵɣ ɦɢɧɢɦɢɡɢɪɭɟɬ ɫɥɟɞɭɸɳɢɣ ɮɭɧɤɰɢɨɧɚɥ, 

ɡɚɜɢɫɹɳɢɣ ɬɚɤ ɠɟ ɢ ɨɬ ɧɟɤɨɬɨɪɨɝɨ ɩɚɪɚɦɟɬɪɚ ݌: 

 𝐼ሺݏ; ሻ݌ = ∑݌ ௞ݕ௞ሺݓ − ௞ሻሻଶݔሺݏ + ሺͳ − ∫ሻ݌ ሺ𝑑మ௦ሺ𝑥ሻ𝑑𝑥మ ሻଶ݀ݔ𝑥೙𝑥భ௡௞=ଵ ,           (20) 

 

ɝɞɟ ሺݔ௞, ௞ሻ௞ݕ = ͳ,ʹ,… , ݊ — ɩɪɢɛɥɢɠɚɟɦɵɟ ɞɚɧɧɵɟ; 

 ௞ — ɜɟɫɚ ɞɚɧɧɵɯ (ɟɫɥɢ ɨɧɢ ɧɟ ɛɵɥɢ ɡɚɞɚɧɵ, ɬɨ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢݓ      

ɟɞɢɧɢɰɟ); 

 ɫɝɥɚɠɢɜɚɸɳɢɣ ɩɚɪɚɦɟɬɪ, ɢɡɦɟɧɹɸɳɢɣɫɹ ɨɬ 0 ɞɨ 1, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬ — ݌      

ɤɪɢɜɢɡɧɭ ɩɨɥɭɱɚɸɳɟɝɨɫɹ ɫɩɥɚɣɧɚ. 

ȿɫɥɢ ɡɚɞɚɜɚɬɶ ɡɧɚɱɟɧɢɹ ɫɝɥɚɠɢɜɚɸɳɟɝɨ ɩɚɪɚɦɟɬɪɚ ɛɥɢɡɤɢɟ ɤ ɧɭɥɸ, ɬɨ 

ɫɝɥɚɠɢɜɚɸɳɢɣ ɫɩɥɚɣɧ ɛɭɞɟɬ ɩɨɯɨɠ ɧɚ ɩɪɹɦɭɸ, ɩɪɢɛɥɢɠɚɸɳɭɸ ɞɚɧɧɵɟ ɜ 

ɫɦɵɫɥɟ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ, ɩɨɫɤɨɥɶɤɭ ɨɫɧɨɜɧɵɦ ɜ ɦɢɧɢɦɢɡɢɪɭɟɦɨɦ 

ɮɭɧɤɰɢɨɧɚɥɟ ɫɬɚɧɟɬ ɜɬɨɪɨɟ ɫɥɚɝɚɟɦɨɟ ሺͳ − ሻ݌ ∫ ሺ𝑑మ௦ሺ𝑥ሻ𝑑𝑥మ ሻଶ݀ݔ𝑥೙𝑥భ , ɤɨɬɨɪɨɟ ɤɚɤ ɪɚɡ ɢ 

ɨɬɜɟɱɚɟɬ ɡɚ ɝɥɚɞɤɨɫɬɶ. ȿɝɨ ɦɢɧɢɦɢɡɚɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɫɬɪɨɟɧɢɸ ɫɩɥɚɣɧɚ ɫ 

ɧɚɢɦɟɧɶɲɢɦ ɡɧɚɱɟɧɢɟɦ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ (ɧɨɥɶ, ɞɥɹ ɩɨɥɢɧɨɦɚ ɩɟɪɜɨɝɨ 

ɩɨɪɹɞɤɚ). ȿɫɥɢ ɡɧɚɱɟɧɢɟ ɫɝɥɚɠɢɜɚɸɳɟɝɨ ɩɚɪɚɦɟɬɪɚ ɛɥɢɡɤɨ ɤ ɟɞɢɧɢɰɟ, ɬɨ 



ɨɫɧɨɜɧɵɦ ɜ ɦɢɧɢɦɢɡɢɪɭɟɦɨɦ ɮɭɧɤɰɢɨɧɚɥɟ ɫɬɚɧɟɬ ɩɟɪɜɨɟ ɫɥɚɝɚɟɦɨɟ ݌∑ ௞ݕ௞ሺݓ − ௞ሻሻଶ,௡௞=ଵݔሺݏ  ɤɨɬɨɪɨɟ ɨɬɜɟɱɚɟɬ ɡɚ ɩɪɨɯɨɠɞɟɧɢɟ ɫɩɥɚɣɧɚ ɱɟɪɟɡ 

ɡɚɞɚɧɧɵɟ ɬɨɱɤɢ. ɉɪɢ ݌ = ͳ ɫɝɥɚɠɢɜɚɸɳɢɣ ɫɩɥɚɣɧ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ 

ɨɛɵɤɧɨɜɟɧɧɵɣ ɤɭɛɢɱɟɫɤɢɣ ɫɩɥɚɣɧ. ɇɚ ɩɪɚɤɬɢɤɟ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 

ɫɝɥɚɠɢɜɚɸɳɟɝɨ ɫɩɥɚɣɧɚ ɱɚɫɬɨ ɡɧɚɱɟɧɢɟ ɫɝɥɚɠɢɜɚɸɳɟɝɨ ɩɚɪɚɦɟɬɪɚ ɜɵɛɢɪɚɸɬ ݌ ≈ ଵଵ+ℎయ6 , ɝɞɟ ℎ — ɫɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɟɧɵ 

ɩɪɢɛɥɢɠɚɟɦɵɟ ɞɚɧɧɵɟ. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɫɝɥɚɠɢɜɚɸɳɢɣ ɩɚɪɚɦɟɬɪ ݌ =  Ͳ,ͻͻͶ, ܵܵܧ =  Ͳ,Ͳͳͳʹͷ. 

Ʉɚɤ ɩɨɤɚɡɚɥɢ ɩɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɦɟɬɨɞ ɫɝɥɚɠɢɜɚɧɢɹ 

ɫɩɥɚɣɧɚɦɢ ɞɚёɬ ɧɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɤɚɤ ɝɪɚɮɢɱɟɫɤɢ, ɬɚɤ ɢ ɫɨɝɥɚɫɧɨ 

ɤɪɢɬɟɪɢɸ ɩɪɢɝɨɞɧɨɫɬɢ (ɪɢɫɭɧɨɤ 23). 

 

 
Ɋɢɫɭɧɨɤ 23 — ɋɝɥɚɠɢɜɚɸɳɢɣ ɫɩɥɚɣɧ 

 

ɉɪɨɜɟɞёɦ ɩɨɫɥɟɞɧɟɟ ɢɫɩɵɬɚɧɢɟ, ɢɡɦɟɧɢɜ ɪɚɡɦɟɪ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ܰ = ͳ ͲͲͲ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɫɬɚɧɭɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ. Ⱦɥɹ 

ɫɝɥɚɠɢɜɚɧɢɹ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɫɩɥɚɣɧɨɜ (ɪɢɫɭɧɨɤ 24).  



 

Ɋɢɫɭɧɨɤ 24 – ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɢ ܰ = ͳ ͲͲͲ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɞɯɨɞɚ ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɦɟɬɨɞɟ 

ɫɞɜɢɧɭɬɵɯ ɝɢɫɬɨɝɪɚɦɦ ɢ ɫɝɥɚɠɢɜɚɧɢɹ ɫɩɥɚɣɧɚɦɢ ɩɨɡɜɨɥɹɟɬ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ 

ɮɭɧɤɰɢɸ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɫ ɬɨɱɧɨɫɬɶɸ ɧɟ ɯɭɠɟ ɹɞɟɪɧɵɯ ɨɰɟɧɨɤ. 

 

3.3 Ɉɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɚɞɟɤɜɚɬɧɨɣ ɪɚɛɨɬɵ ɦɟɬɨɞɚ 

 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɚ ɦɨɞɟɥɶɧɵɯ ɞɚɧɧɵɯ ɩɪɨɜɨɞɢɥɢɫɶ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɤɚɱɟɫɬɜɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬ 

ɩɚɪɚɦɟɬɪɨɜ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ 

ɢɧɮɨɪɦɚɰɢɹ, ɩɨɥɭɱɟɧɧɚɹ ɜ ɩɭɧɤɬɟ 3.1. 

Ʉɚɱɟɫɬɜɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ 

ɜɵɛɨɪɚ ɜɟɥɢɱɢɧɵ ɩɚɪɚɦɟɬɪɚ ℎ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɧɢɦɢ ɤɚɤ ɪɚɡ ɜ ɜɟɥɢɱɢɧɟ ɲɚɝɚ. 

ɑɟɦ ɦɟɧɶɲɟ ɲɚɝ ℎ, ɬɟɦ ɛɨɥɶɲɟ ɞɢɫɩɟɪɫɢɹ ɨɰɟɧɤɢ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɛɭɞɟɬ ɫɬɪɟɦɢɬɶɫɹ ɤ ɛɟɫɤɨɧɟɱɧɨɫɬɢ. ɂ ɧɚɨɛɨɪɨɬ, ɱɟɦ ɛɨɥɶɲɟ ɲɚɝ ℎ, ɬɟɦ ɛɨɥɶɲɟ 

ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɪɟɡɭɥɶɬɚɬɨɜ. ȿɝɨ ɡɧɚɱɟɧɢɟ ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɜɢɞ ɨɰɟɧɨɤ ɩɥɨɬɧɨɫɬɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɧɚ ɢɯ ɬɨɱɧɨɫɬɶ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ℎ = Ͳ,ͳ ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɨɞɭɛɥɢɪɭɟɦ 

ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ (ɪɢɫɭɧɨɤ 25 ɢ ɪɢɫɭɧɨɤ 26). 



 
Ɋɢɫɭɧɨɤ 25 — Ɋɟɡɭɥɶɬɚɬ ɫɦɟɳɟɧɢɹ 40 ɝɢɫɬɨɝɪɚɦɦ ɫ ɲɚɝɨɦ  ℎ = Ͳ,ͳ ɢ ܰ =  ͳͲ ͲͲͲ 

 

 
Ɋɢɫɭɧɨɤ 26 — Ɋɟɡɭɥɶɬɚɬ ɫɦɟɳɟɧɢɹ 40 ɝɢɫɬɨɝɪɚɦɦ ɫ ɲɚɝɨɦ ℎ = Ͳ,ʹ ɢ ܰ =  ͳͲ ͲͲͲ 

 

ȼɨɡɧɢɤɲɭɸ ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɛɥɟɦɭ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɦɨɠɧɨ ɩɨɜɵɫɢɬɶ ɡɚ ɫɱёɬ ɦɟɬɨɞɚ, 

ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɜ ɪɚɛɨɬɟ [9]. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɭɧɤɰɢɢ 

ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ݖ ɚɜɬɨɪɵ ɢɫɩɨɥɶɡɭɸɬ ɤɨɦɛɢɧɚɰɢɸ ɨɰɟɧɨɤ ɫ 

ɩɚɪɚɦɟɬɪɚɦɢ ℎ ɢ ʹℎ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɜɚɠɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɨɛɴёɦ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, 

ɨɩɪɟɞɟɥɹɸɳɟɣ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɫɥɟɞɭɸɳɢɯ ɪɟɡɭɥɶɬɚɬɨɜ. ɑɟɦ ɛɨɥɶɲɟ ɨɛɴёɦ 

ɜɵɛɨɪɤɢ, ɬɟɦ ɜɵɲɟ ɬɨɱɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ. ȼ ɧɚɲɟɣ 

ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɨɛɴёɦɚ ɜɵɛɨɪɤɢ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ܰ =  ͳͲ ͲͲͲ.  

ȼ ɤɚɱɟɫɬɜɟ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɟɬɨɞɚ ɫɝɥɚɠɢɜɚɧɢɹ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɢ 

ɞɨɤɚɡɚɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɫɝɥɚɠɢɜɚɧɢɹ ɦɟɬɨɞɨɦ ɫɨ ɫɝɥɚɠɢɜɚɸɳɢɦ ɩɚɪɚɦɟɬɪɨɦ ݌ =  Ͳ,ͻͻͶ. 

ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɩɨɞɯɨɞɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ ɦɟɬɨɞ ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ ɦɨɠɧɨ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɢ ɞɥɹ ɞɚɧɧɵɯ ɦɟɧɶɲɟɝɨ ɨɛɴёɦɚ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜ ɨɞɧɨɦ ɢɡ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɜɵɛɨɪɤɚ ܰ = ͳ ͲͲͲ. (ɪɢɫɭɧɨɤ 24). ɉɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɪɚɧɟɟ ɦɟɬɨɞɨɜ ɢ ɩɨɞɯɨɞɨɜ ɪɟɡɭɥɶɬɚɬɵ 

ɩɨɥɭɱɢɥɢɫɶ ɫɪɚɜɧɢɦɵ ɫ ɦɟɬɨɞɨɦ ɹɞɟɪɧɵɯ ɨɰɟɧɨɤ.  



Ɉɞɧɚɤɨ ɧɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ ɢ ɩɪɨ ɩɨɝɪɟɲɧɨɫɬɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɯɨɞɟ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ. ȼ ɪɚɛɨɬɟ [9] ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɞɢɧ ɢɡ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ 

ɬɨɱɧɨɫɬɢ ɨɰɟɧɤɢ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɨɫɧɨɜɚɧ ɧɚ 

ɩɪɢɦɟɧɟɧɢɢ ɩɪɚɜɢɥɚ Ɋɭɧɝɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɨɰɟɧɤɢ 

ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ. 

Ɉɰɟɧɤɢ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɩɨɡɜɨɥɹɸɬ ɨɰɟɧɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ 

ɜ ܮଶ ɧɨɪɦɟ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɩɨɝɪɟɲɧɨɫɬɶ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ. 

Ɂɧɚɧɢɟ ɷɬɢɯ ɨɰɟɧɨɤ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɩɚɪɚɦɟɬɪɚ ℎ. 



ɁȺɄɅɘɑȿɇɂȿ 

 

Ɍɟɦɚ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɚɫɶ «Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɢ 

ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɱɢɫɥɟɧɧɨɝɨ 

ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ». ȼ ɯɨɞɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɛɵɥ ɪɟɚɥɢɡɨɜɚɧ ɦɟɬɨɞ ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ, ɩɨɡɜɨɥɹɸɳɢɣ 

ɢɡɜɥɟɤɚɬɶ ɦɚɤɫɢɦɭɦ ɩɨɥɟɡɧɨɣ ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɧɚɛɨɪɚ 

ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. Ⱦɚɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 

ɤɚɱɟɫɬɜɨ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɢɡɞɟɥɢɣ ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ 

ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ.  

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɝɨ ɪɟɚɥɢɡɨɜɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɸɬɫɹ ɛɵɫɬɪɨɬɚ 

ɪɟɚɥɢɡɚɰɢɢ, ɦɢɧɢɦɚɥɶɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɝɪɚɮɢɱɟɫɤɨɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɞɚɧɧɵɯ, ɯɨɪɨɲɟɟ ɤɚɱɟɫɬɜɨ ɩɪɢɛɥɢɠɟɧɢɹ 

ɞɚɧɧɵɯ ɜ  ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɦɟɬɨɞɚɦɢ ɨɰɟɧɤɢ. 

ɇɚ ɨɩɪɟɞɟɥёɧɧɵɯ ɷɬɚɩɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 

1. ȼ ɯɨɞɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɞɚɧɧɨɣ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ ɬɟɦɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɢ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɚ, ɩɨɫɤɨɥɶɤɭ ɢɦɟɟɬ ɦɟɫɬɨ ɛɵɬɶ ɜɨ ɦɧɨɝɢɯ ɫɮɟɪɚɯ 

ɞɟɹɬɟɥɶɧɨɫɬɢ.  

2. Ɉɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ, ɫ ɤɨɬɨɪɨɣ ɩɪɢɲɥɨɫɶ ɫɬɨɥɤɧɭɬɶ, ɫɬɚɥɚ 

ɩɪɨɛɥɟɦɚ ɨɬɫɭɬɫɬɜɢɹ ɟɞɢɧɨɝɨ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ 

ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ (ɬɨɱɧɟɟ — ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ), 

ɞɚɸɳɟɝɨ ɷɮɮɟɤɬɢɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. 

3. ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɫɬɚɥɨ ɢɡɭɱɟɧɢɟ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɭɠɟ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ. Ʉɚɠɞɵɣ ɢɡ 

ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɦɟɬɨɞɨɜ ɢɦɟɥ ɤɚɤ ɩɥɸɫɵ, ɬɚɤ ɢ ɦɢɧɭɫɵ: ɬɨɱɧɨɫɬɶ ɩɨɥɭɱɚɟɦɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ, ɫɥɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɚ, ɧɚɥɢɱɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɢɫɯɨɞɧɵɯ 

ɞɚɧɧɵɯ – ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɭɱɢɬɵɜɚɥɢɫɶ ɜɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɢ ɧɟ ɬɨɥɶɤɨ. 



4. Ɉɰɟɧɢɜ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɜɫɟɯ ɦɟɬɨɞɨɜ, ɜ ɤɚɱɟɫɬɜɟ 

ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɛɵɥ ɜɵɛɪɚɧ 

ɦɟɬɨɞ ɨɫɪɟɞɧɟɧɢɹ ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ [29]. 

5. ɂɡɭɱɢɜ ɞɚɧɧɵɣ ɦɟɬɨɞ ɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɜ ɟɝɨ, ɜ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɪɟɞɢɧ ɝɢɫɬɨɝɪɚɦɦ ɞɚɸɬ 

ɨɰɟɧɤɭ ɬɚɤɭɸ ɠɟ, ɤɚɤ ɢ ɦɟɬɨɞ ɹɞɟɪɧɵɯ ɨɰɟɧɨɤ. Ɉɞɧɚɤɨ ɦɟɬɨɞ ɨɫɪɟɞɧёɧɧɵɯ 

ɫɦɟɳёɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ ɩɪɨɳɟ ɜ ɪɟɚɥɢɡɚɰɢɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɟɬ ɢɫɤɥɸɱɚɬɶ 

ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɝɪɟɲɧɨɫɬɟɣ. 

6. Ⱦɚɥɟɟ ɢɫɫɥɟɞɨɜɚɥɢɫɶ ɦɟɬɨɞɵ ɫɝɥɚɠɢɜɚɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɱɢɫɥɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɨɤɚɡɚɥɨɫɶ, ɱɬɨ ɧɚɢɥɭɱɲɢɟ 

ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɢ ɞɚёɬ ɦɟɬɨɞ ɫɝɥɚɠɢɜɚɸɳɢɯ ɫɩɥɚɣɧɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɭɥɶɬɚɬɨɦ 

ɪɚɛɨɬɵ ɫɬɚɥɨ ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɦɟɬɨɞɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɢ, ɦɟɬɨɞɨɜ ɫɝɥɚɠɢɜɚɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɜɵɹɜɥɟɧɵ 

ɨɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢ ɪɚɛɨɬɟ ɚɥɝɨɪɢɬɦɚ. 

Ɇɟɬɨɞ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɧɚɭɱɧɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ 

ɪɚɛɨɬɵ, ɢɦɟɟɬ ɦɟɫɬɨ ɛɵɬɶ ɜɨ ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ, ɝɞɟ ɩɪɢɯɨɞɢɬɫɹ ɫɬɚɥɤɢɜɚɬɶɫɹ ɫ 

ɨɛɪɚɛɨɬɤɨɣ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɜɨɞɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ 

ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɦɨɠɧɨ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɧɟɛɨɥɶɲɨɝɨ ɨɛɴёɦɚ 

ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ ɢ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɩɨɥɭɱɚɟɦɵɯ ɜ ɯɨɞɟ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɪɟɡɭɥɶɬɚɬɨɜ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɨɩɭɛɥɢɤɨɜɚɧɨ 4 ɫɬɚɬɶɢ: 

1. ɉɨɞɯɨɞɵ ɤ ɨɛɪɚɛɨɬɤɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɜ ɭɫɥɨɜɢɹɯ 

ɨɝɪɚɧɢɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ // ɀɭɪɧɚɥ «ɇɚɭɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ 

ɦɨɥɨɞɵɯ ɭɱёɧɵɯ», 2015ɝ.  ɋɬɪ. 136 – 140. 

2. Ɇɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ 

ɨɝɪɚɧɢɱɟɧɧɵɯ ɨɛɴёɦɨɜ ɞɚɧɧɵɯ // Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ 

«Ɇɨɥɨɞɟɠɶ ɢ ɧɚɭɤɚ: ɩɪɨɫɩɟɤɬ ɋɜɨɛɨɞɧɵɣ». 2016. ɋɬɪ. 127 – 129.  



3. Ɇɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ ɦɟɬɨɞ ɫɦɟɳɟɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ ɞɥɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ // ɀɭɪɧɚɥ «Ɋɟɲɟɬɧёɜɫɤɢɟ ɱɬɟɧɢɹ», 2016 

ɝ. ɋɬɪ. 237 – 238.  

4. ɉɨɫɬɪɨɟɧɢɟ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ 

ɫɝɥɚɠɢɜɚɧɢɹ ɫɦɟɳɟɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ // Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ 

«Ɇɨɥɨɞɟɠɶ ɢ ɧɚɭɤɚ: ɩɪɨɫɩɟɤɬ ɋɜɨɛɨɞɧɵɣ», 2017. 



ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

BIN1 ― ɧɚɢɦɟɧɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɜɵɱɢɫɥɟɧɢɹ ɩɟɪɜɨɝɨ ɫɬɨɥɛɰɚ 

ɝɢɫɬɨɝɪɚɦɦɵ; 

AMISE (ɨɬ ɚɧɝɥ. «asymptotic mean integrated squared error») ― 

ɚɫɢɦɩɬɨɬɢɱɟɫɤɚɹ ɫɪɟɞɧɹɹ ɢɧɬɟɝɪɚɥɶɧɚɹ ɨɲɢɛɤɚ; 

ASH ― average shifted histogram; 

 ɈɋȽ ― ɨɫɪɟɞɧёɧɧɚɹ ɫɦɟɳёɧɧɚɹ ɝɢɫɬɨɝɪɚɦɦɚ; 

 SSE (ɨɬ ɚɧɝɥ. «sum of squares due to error») ― ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ ɨɲɢɛɨɤ; 

ISB (ɨɬ ɚɧɝɥ. «integrated squared bias») ― ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɟ ɤɜɚɞɪɚɬɧɨɟ 

ɫɦɟɳɟɧɢɟ, ɂɄɋ.  



ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
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ɗɥɟɤɬɪɨɧɧɵɟ ɪɟɫɭɪɫɵ 

 

1) ɋɚɣɬ ɪɚɡɪɚɛɨɬɱɢɤɚ ɩɚɤɟɬɚ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ Matlab 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.mathworks.com, ɫɜɨɛɨɞɧɵɣ. 

2) ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɪɚɛɨɬɟ ɜ ɫɪɟɞɟ MATLAB MathWorks [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.mathworks.com, ɫɜɨɛɨɞɧɵɣ. 

 

  



ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ ɚɥɝɨɪɢɬɦɚ 

 

program AverShift_points; 

uses GraphABC; 

Const n=40; 

      nr=10000; 

type his =  array[0..n+1] of real;      

 

Var fout : text; 

    hk,ts, tscor, tspr2, sfpr2 :real; 

    i,ns,nmat : Longint; 

   

function r4:real; 

Var r, t, r1: real; 

    i,j : integer; 

 

begin 

r:=0;  

for i:= 1 to 4 do 

r := r +  Random; 

r4 := r; 

//setpixel(i,round(r),clblack); 

end; 

 

function pfr4(x:real):real; 

Var r, t, x2,x3 : real; 

    i,j : integer; 

begin 



x2:=x*x; 

x3:=x2*x; 

//ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ 

if x < 0 then r:=0; 

if (x >=0) and (x < 1)  then r:= x3/6; 

if (x >=1) and (x < 2)  then r:= -x3/2 +x2*2 - 2*x +2/3; 

if (x >=2) and (x < 3)  then r:= x3/2  -4*x2 + 10*x -22/3; 

if (x >=3) and (x < 4)  then r:= -x3/6 +x2*2 - 8*x +32/3; 

if x >= 4 then r:=0; 

pfr4:=r; 

end; 

 

function pfr4_pr2(x:real):real; 

Var r : real; 

  // ɜɬɨɪɚɹ ɩɪɨɢɡɜɨɞɧɚɹ 

begin 

if x < 0 then r:=0; 

if (x >=0) and (x < 1)  then r:= x; 

if (x >=1) and (x < 2)  then r:= 4-3*x; 

if (x >=2) and (x < 3)  then r:= 3*x-8; 

if (x >=3) and (x < 4)  then r:= 4-x; 

if x >= 4 then r:=0; 

pfr4_pr2:=r; 

end; 

 

Procedure tt; 

Var i,k,j, kpt, n1,n2 :Longint; 

    t, x, r,r1,r2,h, x0,fpr2, s, scor, spr2 : real; 

    x1, x2: his; 

    rd : array[1..nr] of real; 



    t1:integer; 

     

begin 

h:=4/n; 

kpt:=0; 

for i:=1 to n+1 do 

begin 

x1[i]:=0; 

end; 

x0:=0; 

for i:= 1 to nr do 

rd[i]:= r4; 

for i:= 1 to nr do 

begin 

j:=Round( Int( rd[i]/h ) )+1; 

x1[j]:=x1[j]+1; 

end; 

for i:=1 to n+1 do 

begin 

x1[i]:=x1[i]/(h*nr); 

end; 

for i:=1 to n do 

begin 

t:= (i-1/2)*h; 

//writeln(t : 6:3, x1[i]:8:4, pfr4(t):8:4); 

end; 

   

  window.title :='Ƚɢɫɬɨɝɪɚɦɦɚ'; 

  window.SetSize(1000,200);   

  Pen.Color:=clblack; 



 // Line(0,0,0,200);//ɨɫɶ y 

  //Line (0,200,800,200);//ɨɫɶ x   

  var tt1,xx1:integer; 

  //ɨɬɪɢɫɨɜɵɜɚɟɦ ɬɨɱɧɭɸ ɥɢɧɢɸ 

  putpixel(0,0,clblack);//ɧɚɱɚɥɶɧɚɹ ɬɨɱɤɚ, ɨɬ ɤɨɬɨɪɨɣ ɧɚɱɢɧɚɟɦ ɪɢɫɨɜɚɬɶ ɥɢɧɢɸ 

ɬɨɱɧɭɸ   

  for i:=1 to n do 

  begin 

  t:= (i-1/2)*h; 

  tt1:=round(200*t); 

  xx1:=round(200*pfr4(t)); 

  lineto(tt1,xx1); 

  //line(0,200,800,200) 

  end; 

setpencolor(clred); 

for k:=1 to 20 do 

begin 

h:=0.20; 

x0:=-0.5*h+k*h/10; 

for i:=1 to n+1 do 

begin 

x1[i]:=0; 

end; 

for i:= 1 to nr do 

begin 

j:=Round( Int( (rd[i]-x0)/h ) )+1; 

x1[j]:=x1[j]+1; 

end; 

for i:=1 to n+1 do 

begin 



x1[i]:=x1[i]/(h*nr); 

end; 

for i:=1 to n do   

begin  

t:= (i-1/2)*h+x0; 

tt1:=round(200*t); 

xx1:=round(200*x1[i]); 

//putpixel(tt1,xx1,clred); 

circle(tt1,xx1,2); 

end; 

end; 

end; 

begin 

Randomize; 

Assign(fout,'ASPoint_007.tex'); rewrite(fout); 

tt; 

close(fout); 

end. 
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ɉɥɚɤɚɬɵ ɩɪɟɡɟɧɬɚɰɢɢ 

 

ʺ̛̭̌̐т̬ ̬̐упп̼ КИ15-02-1/1ʺ ʤ. ʤ. Че̏е̬
ʻ̌уч̦̼̜ ̬уко̏од̛тел̽ п̬офе̭̭о̬,

докто̬ ф̛̚.-̥̌т. ̦̌ук ʥ. С. До̬̍о̦ец

Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɢ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ 
ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɱɢɫɥɟɧɧɨɝɨ 

ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ
ɋɢɛɢɪɫɤɢɣ Ɏɟɞɟɪɚɥɶɧɵɣ ɍɧɢɜɟɪɫɢɬɟɬ

Ʉɚɮɟɞɪɚ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ
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