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ɊȿɎȿɊȺɌ 
 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɞɢɮɮɟɪɟɧɰɢ-

ɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ» ɫɨɞɟɪɠɢɬ 85 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 4 ɩɪɢɥɨɠɟɧɢɹ, 

31 ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɢɫɬɨɱɧɢɤ.  

ɆȿɌɈȾ ȾɂɎɎȿɊȿɇɐɂȺɅɖɇɈɃ ɗȼɈɅɘɐɂɂ, ɋɂɋɌȿɆɕ ɉɊɂɇəɌɂə 

ɊȿɒȿɇɂɃ, ɁȺȾȺɑȺ ɈɉɌɂɆɂɁȺɐɂɂ, ɉɈɌȿɊɂ ɗɅȿɄɌɊɈɗɇȿɊȽɂɂ, 

ɗɇȿɊȽɈɁȺɌɊȺɌɕ, ɋȿɌɂ ɗɅȿɄɌɊɈɋɇȺȻɀȿɇɂə.  

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɷɤɫɩɟɪɬɢɡɵ ɢ ɫɨɡɞɚɧɢɟ ɷɤɫ-

ɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ 

ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ. 

 Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ:  

- ɨɩɪɟɞɟɥɢɬɶ ɤɪɢɬɟɪɢɢ ɨɩɬɢɦɢɡɚɰɢɢ ɫɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɫɜɹɡɢ 

ɦɟɠɞɭ ɧɢɦɢ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ; 

- ɚɞɚɩɬɢɪɨɜɚɬɶ ɦɟɬɨɞ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɫɟ-

ɬɟɣ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɷɤɫɩɟɪɬɧɭɸ ɫɢɫɬɟɦɭ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɬɢ ɷɥɟɤɬɪɨ-

ɫɧɚɛɠɟɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɰɟɯɚ ɡɚ ɫɱɟɬ ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɢɜɟ-

ɞɟɧɧɵɯ ɡɚɬɪɚɬ ɦɟɬɨɞɨɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɛɟɡ ɭɱɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɨɬɟ-

ɪɢ ɜ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɩɨɬɟɪɢ ɨɫɜɟɳɟɧɢɹ ɢ ɜɧɭɬɪɟɧɧɢɟ ɩɨɬɟɪɢ ɜ ɩɪɨɜɨɞ-

ɧɢɤɚɯ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ 

ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɟɬɢ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɪɚɡɪɚ-

ɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɩɪɢɥɨɠɟɧɢɟ «ɋɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ» – ɷɤɫɩɟɪɬɧɚɹ ɫɢ-

ɫɬɟɦɚ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɬɟɣ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ.  
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ȼȼȿȾȿɇɂȿ 

 

ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɬɪɟɛɭɟɬ ɨɛɪɚɛɨɬɤɢ ɛɨɥɶ-

ɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɢ. ɑɟɦ ɛɨɥɶɲɟ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɭɞɟɬ ɪɚɫ-

ɫɦɨɬɪɟɧɨ, ɬɟɦ ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɟ ɪɟɲɟɧɢɟ ɛɭɞɟɬ ɧɚɣɞɟɧɨ. ɉɨɥɧɵɣ ɩɪɨɰɟɫɫ ɩɪɨ-

ɟɤɬɢɪɨɜɚɧɢɹ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɗȼɆ ɬɪɟɛɭɟɬ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɪɟɦɟɧɢ, ɚ 

ɬɚɤ ɠɟ ɭɜɟɥɢɱɢɜɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɜ ɪɚɫɱɟɬɚɯ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɥɢɛɨ ɤ 

ɜɵɛɨɪɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɦɨɳɧɨɫɬɢ, ɚ ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ – ɤ 

ɟɝɨ ɩɨɥɨɦɤɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɥɢɛɨ ɤ ɜɵɛɨɪɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɧɚɦɧɨɝɨ 

ɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɱɟɦ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɚɛɨ-

ɬɵ, ɱɬɨ ɩɨɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɩɟɪɟɪɚɫɯɨɞ ɫɪɟɞɫɬɜ ɧɚ ɨɩɥɚɬɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɜɨɩɪɨɫɭ ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ ɩɨ-

ɢɫɤɚ ɩɨɞɯɨɞɹɳɢɯ ɞɜɢɝɚɬɟɥɟɣ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɢ-

ɱɟɫɤɢɯ ɫɟɬɟɣ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɟ-

ɲɟɧɢɟɦ ɷɬɨɝɨ ɜɨɩɪɨɫɚ ɦɨɠɟɬ ɫɬɚɬɶ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɷɤɫɩɟɪɬɧɚɹ ɫɢ-

ɫɬɟɦɚ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɫɧɨɜɧɨɣ ɰɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟ-

ɬɨɞɢɤɢ ɷɤɫɩɟɪɬɢɡɵ ɢ ɫɨɡɞɚɧɢɟ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɬɪɟɛɥɟ-

ɧɢɹ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɢ ɞɜɢɝɚɬɟɥɹɦɢ) ɜ ɷɥɟɤ-

ɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɢɡɭɱɢɬɶ ɫɬɪɭɤɬɭɪɭ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɫɨɜɪɟɦɟɧɧɵɯ ɷɤɫɩɟɪɬɧɵɯ 

ɫɢɫɬɟɦ; 

- ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɨɩɪɟɞɟɥɢɬɶ ɤɪɢɬɟɪɢɢ ɨɩɬɢɦɢɡɚɰɢɢ ɫɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɫɜɹɡɢ 

ɦɟɠɞɭ ɧɢɦɢ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ; 

- ɚɞɚɩɬɢɪɨɜɚɬɶ ɦɟɬɨɞ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɫɟ-

ɬɟɣ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɫɬɪɭɤɬɭɪɭ ɛɚɡɵ ɞɚɧɧɵɯ; 
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- ɪɚɡɪɚɛɨɬɚɬɶ ɫɩɨɫɨɛɵ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɡɧɚɧɢɣ; 

- ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɷɤɫɩɟɪɬɧɭɸ ɫɢɫɬɟɦɭ ɨɩɬɢɦɢɡɚɰɢɢ ɷɧɟɪɝɨɡɚɬɪɚɬ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɷɤɫɩɟɪɬɧɭɸ ɫɢɫɬɟɦɭ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɬɢ ɷɥɟɤɬɪɨ-

ɫɧɚɛɠɟɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɰɟɯɚ ɡɚ ɫɱɟɬ ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɢɜɟ-

ɞɟɧɧɵɯ ɡɚɬɪɚɬ ɦɟɬɨɞɨɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɛɟɡ ɭɱɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɨɬɟ-

ɪɢ ɜ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɩɨɬɟɪɢ ɨɫɜɟɳɟɧɢɹ ɢ ɜɧɭɬɪɟɧɧɢɟ ɩɨɬɟɪɢ ɜ ɩɪɨɜɨɞ-

ɧɢɤɚɯ. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɨɜ: ɜɜɟɞɟɧɢɟ, ɚɧɚɥɢɬɢɱɟɫɤɚɹ 

ɱɚɫɬɶ, ɫɩɟɰɢɚɥɶɧɚɹ ɱɚɫɬɶ, ɡɚɤɥɸɱɟɧɢɟ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ 

ɩɪɢɥɨɠɟɧɢɹ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨɛ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟ-

ɦɚɯ ɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɩɨ ɧɚɡɧɚɱɟ-

ɧɢɸ, ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ. 

ȼɬɨɪɨɣ ɪɚɡɞɟɥ ɫɨɞɟɪɠɢɬ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɦɟɬɨɞɨɜ, ɢɫɩɨɥɶ-

ɡɭɟɦɵɯ ɜ ɪɚɛɨɬɟ, ɨɩɢɫɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢ ɨɫɧɨɜɧɵɟ ɤɪɢɬɟɪɢɢ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɢ ɚɥɝɨɪɢɬɦɵ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ. 

Ɍɪɟɬɢɣ ɪɚɡɞɟɥ ɩɨɫɜɹɳɟɧ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɨɟ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɜ ɫɢɫɬɟɦɟ, ɪɚɡɪɚɛɨɬɤɭ ɫɬɪɭɤ-

ɬɭɪɵ ɩɪɨɝɪɚɦɦɵ «ɋɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ», ɨɩɢɫɚɧɢɟ ɦɨɞɭɥɟɣ ɩɪɨɝɪɚɦɦɵ ɢ 

ɫɬɪɭɤɬɭɪɵ ɛɚɡɵ ɞɚɧɧɵɯ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɩɥɚɧɢɪɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨ-

ɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɡɚɬɪɚɬ. 
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1 ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɭɩɪɚɜɥɟɧɢɹ 

 

1.1  ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ 

 

ȼ ɫɟɪɟɞɢɧɟ ɫɟɦɢɞɟɫɹɬɵɯ ɝɨɞɨɜ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɨ ɢɫɤɭɫɫɬɜɟɧɧɨɦɭ ɢɧ-

ɬɟɥɥɟɤɬɭ ɫɮɨɪɦɢɪɨɜɚɥɨɫɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɩɨɥɭɱɢɜɲɟɟ ɧɚɡɜɚɧɢɟ 

ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ.  

ɇɚ ɨɫɧɨɜɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɪɚɛɨɬ ɢ ɨɩɪɟɞɟɥɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟ-

ɥɟɣ, ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɩɨɧɹɬɢɹ:  

ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ - ɷɬɨ ɩɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ ɨɛɥɚɫɬɢ ɢɫɤɭɫɫɬɜɟɧ-

ɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ, ɜ ɤɨɬɨɪɵɯ ɛɚɡɚ ɡɧɚɧɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɮɨɪɦɚɥɢɡɨɜɚɧɧɵɟ 

ɷɦɩɢɪɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɤɚɤɨɣ- ɥɢɛɨ 

ɭɡɤɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɦɟɧɵ 

ɷɤɫɩɟɪɬɨɜ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ ɫɥɨɠɧɵɯ ɡɚɞɚɱ ɜ ɫɢɥɭ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɩɪɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ 

ɷɤɫɩɟɪɬɚɦɢ ɢɥɢ ɢɡ-ɡɚ ɩɪɢɫɭɬɫɬɜɢɹ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɥɢɹɬɶ 

ɧɚ ɪɚɛɨɬɭ ɫɩɟɰɢɚɥɢɫɬɨɜ.  

Ɉɛɵɱɧɨ ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɯ ɩɪɢɦɟ-

ɧɟɧɢɹ ɜ ɞɜɭɯ ɚɫɩɟɤɬɚɯ: ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɝɞɟ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫ-

ɩɨɥɶɡɨɜɚɧɵ ɢ ɜ ɤɚɤɨɣ ɨɛɥɚɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

 

1.1.1  Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ 

 

Ʉɥɚɫɫɢɮɢɤɚɰɢɸ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɩɪɨɜɨɞɹɬ ɩɨ ɱɟɬɵɪɟɦ ɩɪɢɡɧɚɤɚɦ: ɩɨ 

ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɟ, ɩɨ ɫɜɹɡɢ ɫ ɪɟɚɥɶɧɵɦ ɜɪɟɦɟɧɟɦ, ɩɨ ɬɢɩɭ ɗȼɆ ɢ ɩɨ ɫɬɟɩɟɧɢ 

ɢɧɬɟɝɪɚɰɢɢ. Ɉɛɳɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

1.1. Ɋɚɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɩɨ ɤɚɠɞɨɦɭ ɩɪɢɡɧɚɤɭ.  



9 
 

 

Ɋɢɫɭɧɨɤ 1.1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɩɨ ɨɛɥɚɫɬɹɦ  

ɩɪɢɦɟɧɟɧɢɹ 

 

Кɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɟ 

ɉɨ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɟ ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɟɦɶ ɜɢɞɨɜ. 

ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɞɚɧɧɵɯ –  ɨɞɧɚ ɢɡ ɬɪɚɞɢɰɢɨɧɧɵɯ ɡɚɞɚɱ ɞɥɹ ɷɤɫɩɟɪɬɧɵɯ 

ɫɢɫɬɟɦ. ɉɨɞ ɢɧɬɟɪɩɪɟɬɚɰɢɟɣ ɩɨɧɢɦɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɦɵɫɥɚ ɞɚɧɧɵɯ, ɪɟɡɭɥɶ-

ɬɚɬɵ ɤɨɬɨɪɨɝɨ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɧɵɦɢ ɢ ɤɨɪɪɟɤɬɧɵɦɢ. Ɉɛɵɱɧɨ ɩɪɟɞɭ-

ɫɦɚɬɪɢɜɚɟɬɫɹ ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ. 

ɉɪɢɦɟɪ: HASP/SIAP - ɢɧɬɟɪɩɪɟɬɢɪɭɸɳɚɹ ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬ 

ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɢ ɬɢɩɵ ɫɭɞɨɜ ɜ Ɍɢɯɨɦ ɨɤɟɚɧɟ ɩɨ ɞɚɧɧɵɦ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

ɫɥɟɠɟɧɢɹ.  

ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ. ɉɨɞ ɞɢɚɝɧɨɫɬɢɤɨɣ ɩɨɧɢɦɚɟɬɫɹ ɨɛɧɚ-

ɪɭɠɟɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɧɟɤɨɬɨɪɨɣ ɫɢɫɬɟɦɟ, ɬ.ɟ. ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɧɨɪɦɵ. Ɍɚɤɚɹ 

ɬɪɚɤɬɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɫ ɟɞɢɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɨɡɢɰɢɣ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɢ ɧɟɢɫ-

ɩɪɚɜɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɢ ɡɚɛɨɥɟɜɚɧɢɹ ɠɢɜɵɯ ɨɪɝɚ-

ɧɢɡɦɨɜ, ɢ ɜɫɟɜɨɡɦɨɠɧɵɟ ɩɪɢɪɨɞɧɵɟ ɚɧɨɦɚɥɢɢ. 
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ɉɪɢɦɟɪ: Simptomius - ɫɟɪɜɢɫ ɨɧɥɚɣɧ-ɞɢɚɝɧɨɫɬɢɤɢ ɡɚɛɨɥɟɜɚɧɢɣ. ɉɚɰɢɟɧ-

ɬɵ ɭɤɚɡɵɜɚɸɬ ɫɢɦɩɬɨɦɵ, ɚ Simptomus ɧɚ ɨɫɧɨɜɟ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɜɵɜɨɞɢɬ 

ɫɩɢɫɨɤ ɜɨɡɦɨɠɧɵɯ ɞɢɚɝɧɨɡɨɜ.  

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ - ɧɟɩɪɟɪɵɜɧɚɹ ɢɧɬɟɪ-

ɩɪɟɬɚɰɢɹ ɞɚɧɧɵɯ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɹ ɩɟɪɜɨɣ ɨ ɜɵɯɨɞɟ ɬɟɯ ɢɥɢ 

ɢɧɵɯ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɨɜ ɥɸɛɨɟ ɡɚ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ.  

ɫɬɨɢɦɨɫɬɶ ɉɪɢɦɟɪ: REACTOR – ɩɨɦɨɳɶ ɡɧɚɧɢɣ ɞɢɫɩɟɬɱɟɪɚɦ ɧɨɫɢɬɟɥɶ ɚɬɨɦɧɨɝɨ ɪɟɚɤɬɨɪɚ ɤɨɬɨɪɵɯ.  

Ɂɚɞɚɱɚ ɷɤɫɩɟɪɬɧɵɯ ɨɩɢɫɚɧɢɟ ɫɢɫɬɟɦ ɞɚɥɶɧɟɣɲɟɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɩɟɪɟɞ ɩɨɞɝɨɬɨɜɤɟ ɫɩɟɰɢ-

ɮɢɤɚɰɢɣ ɧɚ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɫɨɡɞɚɧɢɟ ɩɪɨɛɥɟɦɧɨɣ  «ɨɛɴɟɤɬɨɜ» ɫ ɡɚɪɚɧɟɟ ɨɩɟɪ  ɨɩɪɟɞɟɥёɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɉɨɞ 

ɨɩɢɫɚɧɢɟ ɫɩɟɰɢɮɢɤɚɰɢɟɣ ɜɡɹɬɨɣ ɩɨɧɢɦɚɟɬɫɹ ɜɟɫɶ ɜɡɹɬɨɣ ɧɚɛɨɪ ɧɟɨɛɯɨɞɢɦɵɯ ɞɨɤɭɦɟɧɬɨɜ - ɷɬɚɩɨɦ ɱɟɪɬёɠ ɱɟɥɨɜɟɤ, ɩɨ-

ɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɭɜɟɥ ɢ ɬɚɤ ɞɚɥɟɟ. Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɟɪɜɨɣ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɟɪɫ ɩɪɨɟɤɬɢɪɨɜɚ-

ɧɢɹ ɢ, ɜ ɟɳё ɛɨɥɶɲɟɣ ɩɨɫɬɨɹɧɧɨ ɫɬɟɩɟɧɢ, ɩɟɪɟɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɳɟɫɬɜɭɸɳɢɦɢ ɮɨɪɦɢɪɨɜɚɬɶ ɡɚɞɚɱɢ 

ɧɟ ɬɨɥɶɤɨ ɫɚɦɢ ɩɪɨɝɪɚɦɦɵ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ, ɧɨ ɢ ɞɢɚɝɧɨɫɬɢɪɭɸɬ ɦɨɬɢɜɵ ɬɚɛɥɢɰɟ ɢɯ ɩɪɢɧɹɬɢɹ. Ɍɚɤɢɦ ɩɨɧɢɦɚɟɬɫɹ ɨɛɪɚɡɨɦ, ɜ 

ɡɚɞɚɱɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɬɧɨɣ ɬɟɫɧɨ ɲɟɧɢɹ ɫɜɹɡɵɜɚɸɬɫɹ ɞɜɚ ɨɫɧɨɜɧɵɯ ɦɚɲɢɧɚ ɩɪɨɰɟɫɫɚ, ɜɵɩɨɥɧɹɟ-

ɦɵɯ ɜ ɷɤɫɩɟɪɬ ɪɚɦɤɚɯ ɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɷɤɫɩɟɪɬɧɨɣ ɩɪɨɝɧɨɡɢɪ ɫɢɫɬɟɦɵ: ɩɪɨɰɟɫɫ ɜɵɜɨɞɚ ɢ ɛɚɡɚ ɩɪɨɰɟɫɫ ɧɨɫɢɬɟɥɶ 

ɨɛɴɹɫɧɟɧɢɹ. 

ɉɪɢɦɟɪ ɷɤɫɩɟɪɬɧɵɟ: XCON (ɢɥɢ R1) – ɷɤɫɩɟɪɬɧɚɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɬɚɩ ɤɨɧɮɢɝɭɪɚɰɢɣ ɗȼɆ VAX – 

1/780/  

ɧɚɡɧɚɱɟɧɢɟ ɉɪɨɝɧɨɡɢɪɭɸɳɢɟ  ɫɢɫɬɟɦɵ ɥɨɝɢɱɟɫɤɢ ɡɚɪɚɧɟɟ ɜɵɜɨɞɹɬ ɩɪɟɞɥɚɝɚɟɦɨɝɨ  ɜɟɪɨɹɬɧɵɟ ɫɥɟɞɫɬɜɢɹ ɜɤɥɸɱɚɸɬ  ɢɡ 

ɡɚɞɚɧɧɵɯ ɫɢɬɭɚɰɢɣ. ȼ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɪɨɝɧɨɡɢɪɭɸɳɟɣ ɫɜɹɡɢ ɫɢɫɬɟɦɟ ɨɛɵɱɧɨ ɤɫɩɟɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɪɚɦɟɬ-

ɪɢɱɟɫɤɚɹ ɬɚɛɥɢɰɚ ɞɢɧɚɦɢɱɟɫɤɚɹ ɞɹɳɭɸ ɦɨɞɟɥɶ, ɜ ɤɨɬɨɪɨɣ ɡɧɚɧɢɣ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ «ɩɪɢɛɥɢɠɟ ɩɨɞɝɨɧɹɸɬɫɹ ɩɪɢɛɥɢɠɟ» 

ɩɨɞ ɡɚɞɚɧɧɭɸ ɫɢɬɭɚɰɢɸ. ɱɟɪɟɡ ȼɵɜɨɞɢɦɵɟ  ɢɡ ɷɬɨɣ ɦɨɞɟɥɢ ɡɚɞɚɱɚɯ ɫɥɟɞɫɬɜɢɹ ɝɢɛɪɢɞɧɵɟ  ɫɨɫɬɚɜɥɹɸɬ 

ɨɫɧɨɜɭ ɪɚɦɤɚɯ ɞɥɹ ɩɪɨɝɧɨɡɨɜ ɫ ɜɟɪɨɹɬɧɨɫɬɧɵɦɢ ɪɟɚɥɶɧɵɦ ɨɰɟɧɤɚɦɢ ɜɫɟɯ. 

ɉɪɢɦɟɪ: ȿɋɈN – ɩɪɨɝɧɨɡɵ ɜ ɧɚɤɨɩɥɟɧɧɵɟ ɷɤɨɧɨɦɤɟ.  

ɉɨɞ ɫɢɫɬɟɦɚɦɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɩɪɨɬɨɬɢɩɚ ɩɨɧɢɦɚɟɬɫɹ ɢɧɠɟɧɟɪ ɧɚɯɨɠɞɟɧɢɟ ɩɥɚɧɨɜ ɥɢɡɚɰɢɸ ɞɟɣɫɬɜɢɣ, 

ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɦɭɥɢɪɭɸɬ ɨɛɴɟɤɬɚɦ ɜɡɹɬɨɣ, ɫɩɨɫɨɛɧɵɦ ɜɵɩɨɥɧɹɬɶ ɫɨɞɟɪ ɧɟɤɨɬɨɪɵɟ ɮɭɧɤɰɢɢ. ȼ ɬɚɤɢɯ 

ɛɨɬɱɢɤɨɜ ɷɤɫɩɟɪɬɧɵɯ ɫɬɚɞɢɢ  ɫɢɫɬɟɦɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟɤɨɬɨɪɨɦ  ɦɨɞɟɥɢ ɩɨɜɟɞɟɧɢɹ ɩɪɟɜ ɪɟɚɥɶɧɵɯ ɫɜɹɡɚɧɨ  ɨɛɴɟɤɬɨɜ ɫ 

ɬɟɦ, ɱɬɨɛɵ ɩɪɟɞɦɟɬɧɨɣ ɥɨɝɢɱɟɫɤɢ ɜɵɜɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɹ ɛɨɥɶɲɟɣ ɩɥɚɧɢɪɭɟɦɨɣ ɩɟɪɫ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɉɪɢɦɟɪ ɫɬɚɜɥɹɟɬɫɹ: STRIPS – ɩɥɚɧɢɪɨɜɚɧɢɟ ɢɫɩɨɥɶɡɭɸ ɩɨɜɟɞɟɧɢɹ ɛɚɡɵ ɪɨɛɨɬɚ. 
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ɋɢɫɬɟɦɵ ɨɬɥɢɱɢɟ ɨɛɭɱɟɧɢɹ  ɞɢɚɝɧɨɫɬɢɪɭɸɬ ɨɲɢɛɤɢ ɩɪɢ ɩɨɢɫɤɚ ɢɡɭɱɟɧɢɢ ɧɚɡɧɚɱɟɧɢɟ  ɤɚɤɨɣ-ɥɢɛɨ 

ɞɢɫɰɢɩɥɢɧɵ ɩɪɨɝɪɚɦɦɵ ɫ ɩɨɦɨɳɶɸ ɗȼɆ ɢ ɩɨɞɫɤɚɡɵɜɚɸɬ ɫɨɜɪɟɦɟɧɧɵɟ ɩɪɚɜɢɥɶɧɵɟ ɜɨɩɪɨɫ ɪɟɲɟɧɢɹ. Ɉɧɢ ɚɤɤɭ-

ɦɭɥɢɪɭɸɬ ɟɬɫɹ ɡɧɚɧɢɹ ɨ ɝɢɩɨɬɟɬɢɱɟɫɤɨɦ «ɭɱɟɧɢɤɟ» ɢ ɟɝɨ ɫɭɩɟɪɦɢɧ ɯɚɪɚɤɬɟɪɧɵɯ ɨɞɧɨɣ ɨɲɢɛɤɚɯ, ɡɚ-

ɬɟɦ ɜ ɪɚɛɨɬɟ ɧɚɤɨɩɥɟɧɧɵɟ  ɫɩɨɫɨɛɧɵ ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ ɞɢɚɝɧɨɫɬɢɪɭɸɬ ɫɥɚɛɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  ɜ ɡɧɚɧɢɹɯ ɨɛɭɱɚɟɦɵɯ ɢ 

ɧɚɯɨɫɜɹɡɢ ɞɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɢɯ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɥɢɤɜɢɞɚɰɢɢ ɫɢɦɜɨɥɶɧɵɯ. Ʉɪɨɦɟ ɬɨɝɨ ɷɤɫɩɟɪɬɵ, ɨɧɢ ɩɥɚ-

ɧɢɪɭɸɬ ɚɤɬ ɨɛɳɟɧɢɹ ɫ ɸɬɫɹ ɭɱɟɧɢɤɨɦ ɩɪɢɛɥɢɠɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɩɟɯɨɜ ɦɧɨɝɢɯ ɭɱɟɧɢɤɚ ɫ ɰɟɥɶɸ ɩɟ-

ɪɟɞɚɱɢ ɡɚɪɚɧɟɟ ɡɧɚɧɢɣ ɩɪɟɞɥɚɝɚɟɦɨɝɨ. 

ɉɪɢɦɟɪ: PROUST ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ – ɨɛɭɱɟɧɢɟ ɹɡɵɤɭ ɪɚɦɤɚɯ ɉɚɫɤɚɥɶ convex 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɜɫɟ ɪɢɫɭɧɤɟ ɫɢɫɬɟɦɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɡɧɚɧɢɹɯ, ɩɟɪɟɞ ɦɨɠɧɨ ɪɚɦɤɚɯ ɩɨɞɪɚɡ-

ɞɟɥɢɬɶ ɧɚɫɬɨɹɳɟɟ ɧɚ ɫɢɫɬɟɦɵ, ɪɟɲɚɸɳɢɟ ɨɞɧɨɣ ɡɚɞɚɱɢ ɩɨɦɢɦɨ ɚɧɚɥɢɡɚ, ɢ ɧɚ ɫɢɫɬɟɦɵ, ɡɚɞɚɱ ɪɟɲɚɸɳɢɟ ɡɚɞɚɱɢ 

ɫɢɧɬɟɡɚ. ɩɟɪɟɞɚɱɢ Ɉɫɧɨɜɧɨɟ ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɨɬɥɢɱɢɟ ɡɚɞɚɱ ɩɨɥɭɱɟɧɢɸ ɚɧɚɥɢɡɚ ɨɬ ɡɚɞɚɱ ɦɟɬɨɞɨɥɨɝɢɢ ɫɢɧɬɟɡɚ ɦɟɬɨɞɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟ-

ɞɭɸɳɟɦ: ɱɟɥɨɜɟɤ ɟɫɥɢ ɜ ɡɚɞɚɱɚɯ ɚɧɚɥɢɡɚ ɨɩɪɚɜɞɚɧɨ ɦɧɨɠɟɫɬɜɨ ɩɨɥɭɱɟɧɢɸ ɪɟɲɟɧɢɣ ɦɨɠɟɬ ɪɚɫɫɱ ɛɵɬɶ ɩɟɪɟɱɢɫɥɟɧɨ 

ɢ ɷɤɫɩɟɪɬɧɚɹ ɜɤɥɸɱɟɧɨ ɨɫɧɨɜɧɨɣ ɜ ɫɢɫɬɟɦɭ, ɬɨ ɜ ɡɚɞɚɱɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɢɧɬɟɡɚ ɦɧɨɠɟɫɬɜɨ ɪɟɲɟɧɢɣ ɜɢɞɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɢɧɬɟɥɥɟ 

ɫɬɪɨɢɬɫɹ ɢɡ ɪɟɲɟɧɢɣ ɪɢɫɭɧɤɟ ɤɨɦɩɨɧɟɧɬɨɜ ɢɥɢ ɩɨɞɩɪɨɛɥɟɦ. ɪɚɡɧɵɟ Ɂɚɞɚɱɚ ɨɞɧɨɣ ɚɧɚɥɢɡɚ - ɷɬɨ ɢɧ-

ɬɟɪ ɜɫɟɯ ɩɪɟɬɚɰɢɹ  ɞɚɧɧɵɯ, ɞɢɚɝɧɨɫɬɢɤɚ; ɤ ɧɢɟɦ ɡɚɞɚɱɚɦ ɞɢɧɚɦɢɱɟɫɤɢɟ  ɫɢɧɬɟɡɚ ɨɬɧɨɫɹɬɫɹ ɞɫɬɜ  ɩɪɨɟɤɬɢɪɨɜɚ-

ɧɢɟ, ɩɥɚɧɢɪɨɜɚɧɢɟ. ɛɚɡɚ Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɟɬɫɹ ɡɚɞɚɱɢ: ɨɛɭɱɟɧɢɟ, ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɦɨɧɢɬɨɪɢɧɝ, ɩɪɨɝɧɨ-

ɡɢɪɨɜɚɧɢɟ.[8] 

ɞɢɧɚɦɢɱɟɫɤɢɟ Кɥɚɫɫɢɮɢɤɚɰɢɹ ɭɧɢɤɚɥɶɧɵɯ ɩɨ ɫɜɹɡɢ ɫ ɪɟɚɥɶɧɵɦ ɛɵɥɨ ɜɪɟɦɟɧɟɦ 

ɉɨ ɫɜɹɡɢ ɫ ɬɜɟɱɚɟɬ ɪɟɚɥɶɧɵɦ ɨɫɧɨɜɧɨɣ ɜɪɟɦɟɧɢ ɷɤɫɩɟɪɬɧɵɟ strips ɫɢɫɬɟɦɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɬɚ-

ɬɢɱɟɫɤɢɟ, ɨɛɡɨɪ ɤɜɚɡɢɞɢɧɚɦɢɱɟɫɤɢɟ ɜɡɹɬɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ. 

ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɛɨɬɟ Эɋ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɟɞɦɟɬɧɵɯ ɜɡɹɬɨɣ ɨɛɥɚɫɬɟɣ ɧɚɤɨɩɥɟɧɧɵɟ, ɜ ɤɨɬɨɪɵɯ ɛɚɡɚ 

ɛɨɥɶɲɟɣ ɡɧɚɧɢɣ ɢ ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɟ ɞɚɧɧɵɟ ɧɟ ɡɧɚɧɢɣ ɦɟɧɹɸɬɫɹ ɫɩɟɰɢɮɢɱɟɫɤɢ ɜɨ ɜɪɟɦɟɧɢ. Ɉɧɢ ɫɬɚɛɢɥɶɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ. 

Ʉɜɚɡɢɞɢɧɚɦɢɱɟɫɤɢɟ Эɋ ɢɧɬɟɪɩɪɟɬɢɪɭɸɬ ɤɨɥɢɱɟɫɬɜɨ ɫɢɬɭɚɰɢɸ ɫɢɫɬɟɦɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɫ 

ɧɚɫɬɨɹɳɟɟ ɧɟɤɨɬɨɪɵɦ ɮɢɤɫɢɪɨɜɚɧɧɵɦ ɢɧɬɟɪɜɚɥɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɪɟɦɟɧɢ ɨɞɧɚɤɨ. 

Ⱦɢɧɚɦɢɱɟɫɤɢɟ Эɋ ɪɚɛɨɬɚɸɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜ ɫɨɩɪɹɠɟɧɢɢ ɫ ɞɚɬɱɢɤɚɦɢ ɩɟɪɬɧɵɟ ɨɛɴɟɤɬɨɜ ɪɚɦɤɚɯ ɜ ɪɟɠɢɦɟ 

ɪɟɚɥɶɧɨɝɨ ɬɚɛɥɢɰɟ ɜɪɟɦɟɧɢ. Ɍɚɤɢɟ ɗɋ ɪɚɛɨɬɚɸɬ ɫ ɞɨɩɭɫɬɢɦɵɟ ɧɟɩɪɟɪɵɜɧɨɣ ɧɚɤɨɩɥɟɧɧɵɟ  ɢɧɬɟɪɩɪɟɬɚɰɢɟɣ ɩɨɫɬɭɩɚ ɱɟɥɨɜɟɤɨɦ

ɸɳɢɯ ɜ ɧɟɟ ɞɚɧɧɵɯ. 

Кɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɬɢɩɭ ЭВМ 

ɇɚ ɫɨɫɬɚɜɢɦ ɫɟɝɨɞɧɹɲɧɢɣ ɫɢɫɬɟɦɵ ɞɟɧɶ ɫɭɳɟɫɬɜɭɸɬ ɷɤɫɩɟɪɬ ɫɥɟɞɭɸɳɢɟ  ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɩɨ 

ɦɨɠɟɬ ɬɢɩɭ ɪɟɠɢɦɟ ɗȼɆ: 
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- ɗɋ ɞɥɹ ɭɧɢɤɚɥɶɧɵɯ ɫɬɪɚɬɟɝɢɱɟɫɤɢ  ɛɨɬɱɢɤɨɜ  ɜɚɠɧɵɯ ɡɚɞɚɱ ɧɚ ɩɪɨɰɟɫɫ ɫɭɩɟɪɗȼɆ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

(ɗɥɶɛɪɭɫ, CRAY, ɩɪɢɛɥɢɠɟ CONVEX ɢ ɞɪ.); 

- ɗɋ ɧɚ ɗȼɆ ɫɪɟɞɧɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ (ɠɟɧɢɣ ɬɢɩɚ ɫɭɩɟɪɦɢɧ ȿɋ ɗȼɆ, mainframe); 

- ɗɋ ɧɚ ɫɢɦɜɨɥɶɧɵɯ ɬɟɥɶɧɨ  ɩɪɨɰɟɫɫɨɪɚɯ ɢ ɪɚɛɨɱɢɯ ɡɧɚɧɢɣ ɫɬɚɧɰɢɹɯ ɬɟɦɵ  (SUN, Silicon 

Graphics, ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ APOLLO); 

- ɗɋ ɧɚ ɦɢɧɢ- ɢ ɫɭɩɟɪɦɢɧɢ-ɗȼɆ (VAX, ɩɪɨɞɨɥɠɟɧɢɟ micro ɧɨɜɵɯ-VAX ɢ ɞɪ.); 

- ɗɋ ɧɚ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɚɯ ɩɪɨɝɧɨɡɢɪ (IBM PC, MAC II ɢ ɬ. ɩ.). 

Кɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɫɬɟɩɟɧɢ ɩɪɨɬɨɬɢɩɚ ɢɧɬɟɝɪɚɰɢɢ  ɥɢɧɟɣɧɨɟ ɫ ɞɪɭɝɢɦɢ ɩɪɨɝɪɚɦɦɚɦɢ 

ɉɨ ɱɟɥɨɜɟɤ ɫɬɟɩɟɧɢ ɢɧɬɟɝɪɚɰɢɢ ɫ ɞɪɭɝɢɦɢ ɷɬɚɩɨɦ ɩɪɨɝɪɚɦɦɚɦɢ ɱɬɨɛɵ ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɫɢɫɬɟɦ ɦɨɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɢɦɜɨɥɶɧɵɯ ɚɜɬɨɧɨɦɧɵɟ ɩɟɪɬɧɨɣ ɢ ɝɢɛɪɢɞɧɵɟ. 

Ⱥɜɬɨɧɨɦɧɵɟ ɗɋ ɡɧɚɧɢɣ ɪɚɛɨɬɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɪɟɠɢɦɟ ɮɚɤɬɭɚɥɶɧɨɟ ɤɨɧɫɭɥɶɬɚɰɢɣ ɧɟɤɨɬɨɪɨɦ ɫ ɩɨɥɶ-

ɡɨɜɚɬɟɥɟɦ ɞɥɹ ɫɩɟɰɢɮɢɱɟɫɤɢ ɞɫɬɜ «ɷɤɫɩɟɪɬɧɵɯ» ɡɚɞɚɱ, ɞɥɹ ɜɨɩɪɨɫ ɪɟɲɟɧɢɹ ɬɜɟɱɚɟɬ ɤɨɬɨɪɵɯ ɧɟ ɬɪɟ-

ɛɭɩɨɡɜɨɥɹɸɳɚɹ ɟɬɫɹ ɩɪɢɜɥɟɤɚɬɶ ɬɪɚɞɢɰɢɨɧɧɵɟ ɱɟɥɨɜɟɤ ɦɟɬɨɞɵ xcon ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɢɧɬɟɝɪɚɰɢɢ (ɪɚɫɱɟɬɵ, ɦɨɞɟɥɢɪɨ-

ɜɚɧɢɟ ɢ ɬ. ɞ.). 

ɨɩɟɪ Ƚɢɛɪɢɞɧɵɟ ɜɤɥɸɱɚɟɬ  ɗɋ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɰɟɫɫ ɤɨɦɩɥɟɤɫ , ɚɝɪɟɝɢɪɭɸɳɢɣ 

ɫɬɚɧɞɚɪɬɧɵɟ ɫɥɟɞɭɸɳɢɦ ɩɚɤɟɬɵ ɩɪɨɬɨɬɢɩɚ  ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ɷɤɫɩɟɪɬɧɵɟ  (ɧɚɩɪɢɦɟɪ, ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɩɪɨɬɨɬɢɩɚ ɫɬɚɬ ɦɟɬɨɞɵ ɢɫ-

ɬɢɤɭ, ɥɢɧɟɣɧɨɟ ɬɚɛɥɢɰɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ  ɢɥɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɡɚɜɢɫɹɳɢɯ ɛɚɡɚɦɢ ɦɨɠɟɬ  ɞɚɧɧɵɯ) ɢ 

ɫɪɟɞɫɬɜɚ ɩɨɞɩɪɨɛɥɟɦ  ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɹ ɡɧɚɧɢɹɦɢ. ɗɬɨ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɩɟɪɬɧɵɯ  ɛɵɬɶ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ 

ɧɚɞ ɡɚɞɚɱɢ ɫɬɪɨɣɤɚ ɧɚɞ ɩɚɤɟɬɚɦɢ ɩɪɢɤɥɚɞɧɵɯ ɫɫɵɥɤɚ ɩɪɨɝɪɚɦɦ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɢɥɢ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɹ 

ɪɟɲɟɧɢɹ ɫɥɨɠɧɨɣ ɬɚɤɢɟ ɡɚɞɚɱɢ ɷɤɫɩɟɪɬɧɵɟ ɫ ɷɥɟɦɟɧɬɚɦɢ ɷɤɫɩɟɪɬɧɵɯ ɜɡɹɬɨɣ ɡɧɚɧɢɣ [8]. 

 

1.1.2  ɋɬɪɭɤɬɭɪɚ ɷɤɫɩɟɪɬɧɵɯ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦ ɦɨɞɟɥɢ 

 

Ɉɛɨɛɳɟɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɪɚɡɧɵɟ  ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɷɤɫɩɟɪɬɧɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɧɨɫɬɢɪɭɸɬ  ɧɚ ɪɢɫɭɧɤɟ 

1.2. ɋɥɟɞɭɟɬ ɪɚɡɥɢɱɧɵɯ ɭɱɟɫɬɶ , ɱɬɨ ɪɟɚɥɶɧɵɟ ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɨɛɵɱɧɨɝɨ ɢɦɟɬɶ ɨɛɡɨɪ  ɛɨɥɟɟ 

ɫɥɨɠɧɭɸ ɬɟɪɦɢɧɚɯ ɫɬɪɭɤɬɭɪɭ, ɨɞɧɚɤɨ ɫɢɫɬɟɦɵ ɛɥɨɤɢ ɱɟɥɨɜɟɱɟɫɤɚɹ, ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ, ɲɟɧɢɹ ɧɟɩɪɟɦɟɧɧɨ ɩɪɢ-

ɫɭɬɫɬɜɭɸɬ ɜ ɥɸɛɨɣ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɟ apollo. ȼ ɰɟɥɨɦ ɩɪɨɰɟɫɫ ɞɨɤɚɡɚɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɟɬɫɹ 

ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɥɚɫɫɚɯ ɫɥɟɞɭɸɳɢɦ  ɨɛɪɚɡɨɦ: ɩɨɥɶɡɨɜɚɬɟɥɶ, ɩɨɥɭɱɟɧɢɸ ɠɟɥɚɸɳɢɣ ɨɛɳɟɧɢɹ  ɩɨɥɭɱɢɬɶ 

ɧɭɠɧɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɞɨɪɨɝɨɣ ɱɟɪɟɡ ɨɞɧɚɤɨ  ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɤɨɬɨɪɨɣ ɩɨɫɵɥɚɟɬ  ɡɚɩɪɨɫ ɤ 

ɗɋ; ɪɟɲɚɬɟɥɶ, micro ɩɨɥɶɡɭɹɫɶ ɢɧɬɟɥɥɟ ɛɚɡɨɣ ɡɧɚɧɢɣ ɩɪɨɬɨɬɢɩɚ, ɝɟɧɟɪɢɪɭɟɬ ɢ ɜɵɞɚɟɬ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɨɰɟɫɫ ɩɨɞ-



13 
 

ɯɨɞɹɳɭɸ ɸɬɫɹ ɪɟɤɨɦɟɧɞɚɰɢɸ, ɨɛɴɹɫɧɹɹ ɯɨɞ ɫɜɨɢɯ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɪɚɫɫɭɠɞɟɧɢɣ ɛɚɡɨɣ ɩɪɢ ɩɨɦɨɳɢ ɩɨɞɫɢ ɤɨɬɨɪɵɟ

ɫɬɟɦɵ ɨɛɴɹɫɧɟɧɢɣ. 

 

 

ɦɨɝɭɬ Ɋɢɫɭɧɨɤ ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ 1. 2 – ɋɬɪɭɤɬɭɪɚ ɷɤɫɩɟɪɬɧɨɣ ɧɟɤɨɬɨɪɨɦ ɫɢɫɬɟɦɵ 

 

Ɍɚɤ ɤɚɤ ɬɟɪɦɢɧɨɥɨɝɢɹ ɜ ɨɛɥɚɫɬɢ ɞɭɸɳɢɯ ɪɚɡɪɚɛɨɬɤɢ ɩɟɪɬɧɵɯ ɗɋ ɩɨɫɬɨɹɧɧɨ ɦɨɞɢɮɢɰɢ - 

ɪɭɟɬɫɹ, ɨɩɪɟɞɟɥɢɦ ɨɞɧɨɣ ɨɫɧɨɜɧɵɟ ɭɧɢɤɚɥɶɧɵɯ ɬɟɪɦɢɧɵ ɜ ɪɚɦɤɚɯ ɩɨɡɜɨɥɹɸɳɚɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ.  

ɉɨɥɶɡɨɜɚɬɟɥɶ – ɪɭɤɢ ɫɩɟɰɢɚɥɢɫɬ ɩɟɪɫɨɧɚɥɶɧɵɯ  ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɪɟɞɦɟɬɧɨɣ , ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɪɟɞ -

ɧɚɮɨɪɦɚɥɢɡɚɰɢɹ ɡɧɚɱɟɧɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɢɫɬɟɦɚ. Ɉɛɵɱɧɨ ɟɝɨ ɩɨɦɢɦɨ ɤɜɚɥɢɮɢɤɚɰɢɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚ, ɢ ɜɚɸɳɟɣ ɩɨɷɬɨɦɭ ɸɬɫɹ 

ɨɧ ɧɭɠɞɚɟɬɫɹ ɜ ɩɨɦɨɳɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɩɨɞɞɟɪɠɤɟ ɫɜɨɟɣ ɱɬɨɛɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɡɜɨɥɹɸɳɚɹ ɫɨ ɫɬɨɪɨɧɵ ɗɋ.  

ɂɧɠɟɧɟɪ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɧɚɧɢɹɦ – ɫɩɟɰɢɚɥɢɫɬ ɜ ɨɛɥɚɫɬɢ ɱɟɥɨɜɟɱɟɫɤɚɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɫɨɡɞɚɧɢɟ ɢɧɬɟɥɥɟɤɬɚ, 

ɜɵɫɬɭɩɚɸɳɢɣ ɪɟɲɚɟɦɵɯ ɜ ɪɨɥɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɞɟɹɬɟɥɶɧɨɫɬɢ ɛɭɮɟɪɚ ɬɟɪɦɢɧɚɯ ɦɟɠɞɭ ɷɤɫɩɟɪɬɨɦ ɢ ɜɫɟɯ ɛɚɡɨɣ ɡɧɚɧɢɣ.  

ɂɧɬɟɪɮɟɣɫ ɭɧɢɤɚɥɶɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨɬɥɢɱɢɟ  – ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɦ ɷɤɫɩɟɪɬ , ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɬɟɥɥɟ ɞɢɚɥɨɝ ɚɧɚɥɢɡɢɪɭɸɬɫɹ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɷɤɫɩɟɪɬɧɨɣ ɡɚɞɚɱ ɫɢɫɬɟɦɨɣ ɤɚɤ ɧɚ ɫɬɚɞɢɢ ɜɜɨɞɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢɧɮɨɪɦɚɰɢɢ ɡɚɞɚɱ, ɬɚɤ ɢ 

ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɞɨɜɟɞɟɧɢɟ.  

Ȼɚɡɚ ɡɧɚɧɢɣ – ɩɪɨɛɥɟɦɧɨɣ ɹɞɪɨ ɦɟɬɨɞɨɥɨɝɢɢ  ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ, ɫɨɜɨɤɭɩɧɨɫɬɶ ɡɧɚɧɢɣ 

ɫɢɫɬ ɩɪɟɞɦɟɬɧɨɣ  ɨɛɥɚɫɬɢ, ɡɚɩɢɫɚɧɧɚɹ ɧɚ ɜɫɟɝɞɚ ɦɚɲɢɧɧɵɣ ɦɨɠɟɬ  ɧɨɫɢɬɟɥɶ ɜ ɮɨɪɦɟ ɬɟɥɶɧɨ , ɩɨɧɹɬɧɨɣ 

ɷɤɫɩɟɪɬɭ ɢ ɩɪɨɞɨɥɠɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɨɧɢɦɚɟɬɫɹ (ɨɛɵɱɧɨ ɧɚ ɧɟɤɨɬɨɪɨɦ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɹɡɵɤɟ, ɩɪɢɛɥɢɠɟɧɧɨɦ ɤ ɟɫɬɟ-

ɫɬɜɟɧɧɨɦɭ). ɬɨɱɧɨɫɬɶ ɉɚɪɚɥɥɟɥɶɧɨ ɢɡɭɸɳɢɯ ɬɚɤɨɦɭ «ɱɟɥɨɜɟɱɟɫɤɨɦɭ ɧɢɟɦ» ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɫɭɳɟɫɬɜɭɟɬ 

ȻɁ ɜɨ ɢɧɬɟɪɮɟɣɫ ɜɧɭɬɪɟɧɧɟɦ ɡɞɪɚɜɵɣ «ɦɚɲɢɧɧɨɦ» ɩɪɟɞɫɬɚɜɥɟɧɢɢ.  
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ɤɥɚɫɫɚɯ Ɋɟɲɚɬɟɥɶ  – ɩɪɨɝɪɚɦɦɚ, ɦɨɞɟɥɢɪɭɸɳɚɹ ɯɨɞ ɞɢɬɶ ɪɚɫɫɭɠɞɟɧɢɣ ɬɚɤɠɟ  ɷɤɫɩɟɪɬɚ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɩɪɨɝɧɨɡɢɪɭɸɳɟɣ ɡɧɚɧɢɣ, ɢɦɟɸɳɢɯɫɹ ɜ ɩɨɞɩɪɨɛɥɟɦ ɛɚɡɟ ɞɹɳɭɸ ɡɧɚɧɢɣ. ɋɢɧɨɧɢɦɵ: ɜɚɸɳɟɣ ɞɟɞɭɤɬɢɜɧɚɹ ɦɚɲɢɧɚ, 

ɦɚɲɢɧɚ ɩɨɦɢɦɨ ɜɵɜɨɞɚ ɧɟɨɛɵɱɧɵɟ, ɛɥɨɤ ɥɨɝɢɱɟɫɤɨɝɨ ɝɚɪɚɧɬɢɪɭɟɬ ɜɵɜɨɞɚ. 

 ɉɨɞɫɢɫɬɟɦɚ ɷɤɫɩɟɪɬɧɚɹ ɨɛɴɹɫɧɟɧɢɣ ɷɤɫɩɟɪɬɧɵɟ  – ɩɪɨɝɪɚɦɦɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɦɚɲɢɧɧɨɦ ɩɨɥɶɡɨɜɚɬɟɥɸ  ɩɨ-

ɥɭɱɢɬɶ, ɪɢɫɭɧɨɤ ɩɨɧɹɬɶ ɦɨɠɟɬ, ɤɚɤ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɪɭɤɢ ɪɟɤɨɦɟɧɞɚɰɢɹ ɢ ɩɨɱɟɦɭ ɫɪɟɞɧɟɣ ɩɪɢɧɹɬɨ ɱɟɪɟɡ ɬɚɤɨɟ ɪɟ-

ɲɟɧɢɟ. ɢɞɟɧɬɢɮɢɤɚɰɢɹ Ɉɬɜɟɬɨɦ ɧɚ ɤɚɤ ɩɨɥɭɱɟɧɨ ɪɟɲɟɧɢɟ ɛɨɬɱɢɤɨɜ ɹɜɥɹɟɬɫɹ ɛɵɥɨ ɩɨɥɭɱɟɧɢɹ ɪɟɲɟɧɢɹ ɫɥɟɞɭɟɬ ɫ ɭɤɚɡɚ-

ɧɢɟɦ ɫɢɫɬɟɦɵ ɜɫɟɯ ɱɟɥɨɜɟɤ ɲɚɝɨɜ ɰɟɩɢ ɡɚɞɚɱ ɭɦɨɡɚɤɥɸɱɟɧɢɣ. Ɉɬɜɟɬɨɦ ɧɚ ɜɨɩɪɨɫ ɫɜɹɡɚɧɨ ɩɨɱɟɦɭ ɨɩɟɪ ɩɪɢɧɹɬɨ ɬɨ 

ɢɥɢ ɢɧɨɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɟ ɟɫɬɶ ɡɞɪɚɜɵɣ ɫɫɵɥɤɚ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɧɚ ɭɦɨɡɚɤɥɸɱɟɧɢɟ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɞɚɱɚɯ ɩɪɟɞɲɟɫ  -  

ɬɜɨɜɚɜɲɟɟ ɩɨɥɭɱɟɧɧɨɦɭ ɩɪɨɝɧɨɡɢɪɭɸɳɢɟ ɪɟɲɟɧɢɸ ɸɬɫɹ, ɬɨ ɟɫɬɶ ɨɬɯɨɞ ɛɨɥɶɲɟɣ ɧɚ ɨɞɢɧ ɲɚɝ ɧɚɡɚɞ. ɨɛɳɟɧɢɹ Ɋɚɡɜɢɬɵɟ ɫɬɪɭɦɟɧɬ 

ɩɨɞɫɢɫɬɟɦɵ ɨɛɴɹɫɧɟɧɢɣ ɦɚɬɶ ɩɨɞɞɟɪɠɢɜɚɸɬ ɢ ɞɪɭɝɢɟ ɬɢɩɵ ɱɬɨɛɵ ɜɨɩɪɨɫɨɜ ɡɚɞɚɱ. 

 ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɪɟɞɚɤɬɨɪ ɛɚɡɨɣ ɛɚɡɵ ɡɧɚɧɢɣ – ɚɜɬɨɧɨɦɧɵɟ ɩɪɨɝɪɚɦɦɚ ɫɫɵɥɤɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ 

ɢɧɠɟɧɟɪɭ ɩɨ ɫɭɩɟɪɦɢɧ ɡɧɚɧɢɹɦ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɧɟɤɨɬɨɪɨɦ ɛɚɡɭ apollo ɡɧɚɧɢɣ ɜ ɞɢɚɥɨɝɨɜɨɦ ɩɪɢɜɨɞɢɬ ɪɟɠɢ-

ɦɟ. ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɢɫɬɟɦɵ ɫɢɫɬɟɦɭ ɛɭɞɭɬ ɜɥɨɠɟɧɧɵɯ ɦɟɧɸ, ɩɨɢɫɤɚ ɲɚɛɥɨɧɨɜ ɹɡɵɤɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɫɬɚɜɥɹɟɬɫɹ ɡɧɚɧɢɣ ɨɞɧɨɣ, ɩɨɞɫɤɚɡɨɤ ɢ ɞɪɭɝɢɯ ɩɪɨɝɧɨɡɢɪɭɸɳɟɣ ɫɟɪɜɢɫɧɵɯ ɫɪɟɞɫɬɜ, ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɥɟɝɱɚɸɳɢɯ ɱɟɥɨɜɟɤ ɪɚɛɨɬɭ ɫ ɛɚɡɨɣ 

[8]. 

 ɩɪɨɰɟɫɫ ɋɢɫɬɟɦɚ, ɨɛɴɹɜɥɟɧɧɚɹ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɤɚɤ ɩɪɨɰɟɫɫ ɷɤɫɩɟɪɬɧɚɹ ɨɬɪɚɡɢɬɶɫɹ, ɫɱɢɬɚɟɬɫɹ ɬɚɤɨɣ ɷɥɟɤɬɪɨɧɧɵɦɢ 

ɬɨɥɶɤɨ ɧɚɥɢɱɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɜɫɟɯ ɷɤɫɩɟɪɬɧɵɟ ɛɥɨɤɨɜ ɢɡ ɪɢɫɭɧɤɚ 1.2 ɢ  ɜɚɸɳɟɣ ɝɚɪɚɧɬɢɪɭɟɬ  ɪɟɚɥɶɧɨɟ ɢɫɩɨɥɶ-

ɡɨ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɜɚɧɢɟ ɦɨɞɟɥɢ ɚɩɩɚɪɚɬɚ ɨɛɪɚɛɨɬɤɢ ɹɜɥɹɸɬɫɹ  ɡɧɚɧɢɣ. Ɉɞɧɚɤɨ ɷɤɫɩɟɪɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɵɟ ɬɚɤɚɹ  ɩɪɢɤɥɚɞɧɵɟ ɷɤɫ-

ɩɟɪɬɧɵɟ ɫɨɞɟɪ ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɛɵɬɶ ɤɨɬɨɪɵɦɢ ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɛɢɪɚɟɬɫɹ ɫɥɨɠɧɟɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɹɫɧɢɬɟɥɶɧɚɹ ɜɤɥɸɱɚɬɶ 

ɛɚɡɵ ɩɪɨɰɟɫɫ ɞɚɧɧɵɯ ɥɢɬɶ, ɢɧɬɟɪɮɟɣɫɵ ɨɛɦɟɧɚ ɩɪɨɝɪɚɦɦɵ ɞɚɧɧɵɦɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɚɤɟɬɚɦɢ ɩɪɢɤɥɚɞ-

ɧɵɯ ɩɪɨɝɪɚɦɦ, ɷɥɟɤɬɪɨɧɧɵɦɢ ɬɚɛɥɢɰɟ ɛɢɛɥɢɨɬɟɤɚɦɢ ɢ ɬ. ɞ. 

Ɂɧɚɧɢɹ, ɡɚɞɚɱɢ ɩɟɪɟɞɚɜɚɟɦɵɟ ɞɢɚɝɧɨɫɬɢɪɭɸɬ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɟ, ɫɫɵɥɤɚ ɦɨɠɧɨ ɞɟɥɹɬɫɹ ɧɚ ɬɪɢ ɤɚɬɟ-

ɝɨɪɢɢ. 

Ʉ ɩɟɪɜɨɣ ɬɚɤɚɹ ɨɬɧɨɫɹɬ ɭɧɢɤɚɥɶɧɵɯ  ɤɨɧɰɟɩɬɭɚɥɶɧɨɟ (ɧɚ ɭɪɨɜɧɟ ɞɨɤɚɡɚɬɶ  ɩɨɧɹɬɢɣ) ɡɧɚɧɢɟ – ɷɬɨ 

ɦɨɠɧɨ ɡɧɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟ , ɜɨɩɥɨɳɟɧɧɨɟ ɜ ɫɥɨɜɚɯ ɦɨɫɬɢ ɱɟɥɨɜɟɱɟɫɤɨɣ  ɪɟɱɢ ɢɥɢ, ɤɨɧɤɪɟɬɧɟɟ, – ɨ ɜ 

strips ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɟɧɶ ɬɟɪɦɢɧɚɯ ɢ, ɟɫɬɟɫɬɜɟɧɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɜ ɫɬɨɹɳɢɯ ɡɚ ɷɬɢɦɢ ɫɬɪɭɤɬɭɪɚ ɬɟɪɦɢɧɚɦɢ ɫɢɫɬɟɦɵ 

ɤɥɚɫɫɚɯ ɢ ɫɜɨɣɫɬɜɚɯ ɱɟɪɟɡ ɨɛɴɟɤɬɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɟɬɫɹ ɋɸɞɚ ɪɟɚɥɶɧɵɦ ɠɟ ɜɯɨɞɹɬ ɫɜɹɡɢ ɛɭɞɭɬ, ɨɬ-

ɧɨɲɟɧɢɹ ɢ ɡɚɜɢɫɢɦɨɫɬɢ ɛɵɥɨ ɦɟɠɞɭ ɫɫɵɥɤɚ ɩɨɧɹɬɢɹɦɢ ɢ ɢɯ ɫɜɨɣɫɬɜɚɦɢ, ɢɡɭɸɳɢɯ ɩɪɢɱɟɦ ɫɜɹɡɢ ɚɛ-

ɫɬɪɚɤɬɧɵɟ, ɩɨɦɨɳɢ ɬɚɤɠɟ ɫɢɫɬɟɦɵ ɜɵɪɚɠɟɧɧɵɟ ɫɥɨɜɚɦɢ ɬɚɛɥɢɰɚ ɢ ɬɟɪɦɢɧɚɦɢ. 
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ȼɬɨɪɚɹ proust ɤɚɬɟɝɨɪɢɹ ɡɚɞɚɱɢ – ɮɚɤɬɭɚɥɶɧɨɟ, ɩɪɟɞɦɟɬɧɨɟ ɪɟɠɢɦɟ ɡɧɚɧɢɟ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ 

ɫɜɟɞɟɧɢɣ ɨ ɬɚɤɠɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɝɚɪɚɧɬɢɪɭɟɬ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɦɟɯɚɧɢɡɦ ɤɨɧɤɪɟɬɧɵɯ ɨɛɴ-

ɟɤɬɨɜ. ɬɪɟɬɶɸ Ʌɸɛɨɟ ɸɬɫɹ  ɡɧɚɧɢɟ ɧɟɫɟɬ ɪɢɫɭɧɨɤ ɢɧɮɨɪɦɚɰɢɸ  ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɝɪɚɦɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɷɤɫɩɟɪɬɧɚɹ  ɜ ɜɢɞɟ 

ɞɚɧɧɵɯ ɨɬɧɨɲɟɧɢɹ . ɋɨɜɪɟɦɟɧɧɭɸ ɮɨɪɦɭ ɦɨɞɟɥɢ ɧɚɤɨɩɥɟɧɢɹ ɧɟɨɛɵɱɧɵɟ  ɞɚɧɧɵɯ ɩɪɢɧɹɬɨ ɤɨɥɢɱɟɫɬɜɨ ɧɚɡɵɜɚɬɶ  ɛɚɡɚɦɢ 

ɞɚɧɧɵɯ. Ⱦɥɹ ɫɥɟɞɭɟɬ ɨɪɝɚɧɢɡɚɰɢɢ ɜɡɹɬɨɣ ɛɚɡ ɞɚɧɧɵɯ, ɞɥɹ ɩɨɢɫɤɚ ɜɚɧɢɢ ɜ ɧɢɯ ɧɭɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 

ɪɚɡɪɚɛɨɬɤɟ ɧɚɞɨ ɢɧɬɟɝɪɚɰɢɢ ɨɩɢɪɚɬɶɫɹ ɧɚ ɤɨɧɰɟɩɬɭɚɥɶɧɨɟ ɡɧɚɧɢɟ. 

ɛɨɬɱɢɤɨɜ Ɍɪɟɬɶɸ ɤɚɬɟɝɨɪɢɸ ɩɪɟɞɫɬɚɜɥɹɟɬ ɥɢɧɟɣɧɨɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɟ ɬɚɤɠɟ, ɩɪɨɰɟɞɭɪɧɨɟ ɡɧɚɧɢɟ ɢɧɬɟɪɩɪɟɬɢɪɭɸɬ – 

ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɞɟɥɟ ɨɰɟɧɤɚ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ  ɡɧɚɧɢɟ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɧɟɜɨɡɦɨɠɧɨ ɜɢɞɟ  ɚɥɝɨɪɢɬ-

ɦɨɜ, ɩɪɨɝɪɚɦɦ ɢ ɩɪɢɜɨɞɢɬ ɩɨɞɩɪɨ ɷɬɚɩɝɪɚɦɦ, ɤɨɬɨɪɵɟ ɟɫɬɶ ɦɨɝɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɢɡ ɪɭɤ ɜ ɫɢɦɜɨɥɶɧɵɯ ɪɭɤɢ  ɩɭɬɟɦ ɢ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶɫɹ ɛɟɡ ɭɱɚɫɬɢɹ ɛɵɥɨ ɚɜɬɨɪɨɜ. Ɍɚɤɚɹ ɪɟɚɥɢɡɚɰɢɹ ɩɟɪɬɧɵɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɡɧɚɧɢɣ ɡɧɚɧɢɹ 

ɧɚɡɵɜɚɟɬɫɹ ɥɸɛɨɟ  ɩɪɨɝɪɚɦɦɧɵɦ ɩɪɨɞɭɤɬɨɦ. ɛɵɬɶ Ɉɪɝɚɧɢɡɚɰɢɹ ɜɪɟɦɟɧɢ  ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɤɟɬɨɜ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ɛɚɡɢɨɬɪɚɡɢɬɶɫɹ ɪɭɟɬɫɹ ɞɨɤɚɡɚɬɶ ɧɚ ɤɨɧɰɟɩɬɭɚɥɶɧɨɦ ɡɧɚɧɢɢ ɛɵɥɨ [19]. 

 

1.1.3  ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɞɚɱ ɷɤɫɩɟɪɬɧɵɯ ɬɚɤɠɟ ɫɢɫɬɟɦ ɢ  

ɱɟɥɨɜɟɤɚ – ɷɤɫɩɟɪɬɚ  

 

Ⱦɥɹ ɥɢɡɚɰɢɸ ɬɨɝɨ ɨɫɧɨɜɧɨɟ  ɱɬɨɛɵ ɜɵɹɜɢɬɶ ɤɨɬɨɪɵɦɢ  ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɨɬɱɢɤɨɜ  ɷɤɫ-

ɩɟɪɬɧɵɯ ɫɢɫɬɟɦ, ɫɨɡɞɚɧɢɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ  ɢɫɬɨɱɧɢɤɢ, ɫɨɫɬɚɜɢɦ ɥɢɛɨ ɫɪɚɜɧɢɬɟɥɶɧɭɸ ɛɚɡɨɣ  ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤɭ ɩɟɪɫɨɧɚɥɶɧɵɯ ɪɚɡɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɨɩɪɚɜɞɚɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɡɧɚɧɢɣ ɜ ɬɚɛɥɢɰɟ 1. 1. 

 

Ɍɚɛɥɢɰɚ 1.1 - ɪɭɤɢ ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɗɋ ɢ ɱɟɥɨɜɟɤɚ-ɷɤɫɩɟɪɬɚ  

№ ɩɨɧɢɦɚɟɬɫɹ ɉɨɤɚɡɚɬɟɥɶ  ɤɨɬɨɪɵɦɢ ɑɟɥɨɜɟɤ-ɷɤɫɩɟɪɬ ɗɤɫɩɟɪɬɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɢɫɬɟɦɚ 

1 2 3 4 

1 ɉɨɫɬɨɹɧɫɬɜɨ ɬɨɪɵɣ ɑɟɥɨɜɟɱɟɫɤɚɹ ɨɛɵɱɧɨɝɨ  ɤɨɦɩɟɬɟɧɰɢɹ 

ɨɫɥɚɛɟɜɚɟɬ ɫɨ ɞɢɚɝɧɨɫɬɢɪɭɸɬ ɜɪɟɦɟɧɟɦ . ɉɟ-

ɪɟɪɵɜ ɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟ-

ɤɚ - ɷɤɫɩɟɪɬɚ ɦɨɠɟɬ apollo  ɫɟɪɶёɡɧɨ 

ɨɬɪɚɡɢɬɶɫɹ ɧɚ ɟɝɨ ɫɢɫɬɟɦɵ ɩɪɨɮɟɫɫɢ  ɛɵɬɶ  - 

ɨɧɚɥɶɧɵɯ ɤɚɱɟɫɬɜɚɯ.  

 ɩɨɥɶɡɭɹɫɶ ɗɤɫɩɟɪɬɧɚɹ  ɫɢɫɬɟɦɚ ɞɨɤɭ-

ɦɟɧ ɡɚɞɚɱɚɯ ɬɢɪɭɟɬ  ɨɬɪɚɡɢɬɶɫɹ ɩɪɨɰɟɫɫ ɪɟɲɟɧɢɹ ɞɨɩɨɥɧɟɧɢɟ ɢ 

ɜɵɩɨɥɧɹɬɶ ɨɛɡɨɪ ɧɚɡɧɚɱɟɧɢɟ ɜɫɟɯ  ɩɟɪɫ  ɬɪɚɧ-

ɡɚɤɰɢɣ, ɚ ɱɟɥɨɜɟɤ - ɷɤɫɩɟɪɬɧɵɟ ɷɤɫɩɟɪɬ 

ɦɨɠɟɬ ɫɞɟɥɚɬɶ ɪɚɛɨɬɟ ɨɛɡɨɪ ɷɤɫɩɟɪɬɧɵɟ  ɬɨɥɶɤɨ 

ɨɬɞɟɥɶɧɨɣ ɦɟɯɚɧɢɡɦ ɜɵɛɨɪɤɢ. 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1. 
1 2 3 4 

2 Ʌёɝɤɨɫɬɶ silicon ɩɟɪɟɞɚɱɢ  ɫɭɳɟɫɬɜɭɸɬ ɉɟɪɟɞɚɱɚ ɡɧɚɧɢɣ ɨɬ ɢɡɭɸɳɢɯ ɨɞɧɨɝɨ 

ɱɟɥɨɜɟɤɚ ɞɪɭɝɨɦɭ – ɪɭɤɢ ɞɨɥɝɢɣ ɱɟɪɟɡ  ɢ 

ɞɨɪɨɝɨɣ ɩɪɨɰɟɫɫ ɪɚɦɤɚɯ.  

ɉɟɪɟɞɚɱɚ ɢɫɤɭɫɫɬɜɟɧɧɨɣ 

ɦɨɠɟɬ ɢɧɮɨɪɦɚɰɢɢ ɚɜɬɨɧɨɦɧɵɟ  – ɷɬɨ ɩɪɨɰɟɫɫ 

ɤɨɩɢɪɨɜɚɧɢɹ . 

3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ 

ɦɟɯɚɧɢɡɦ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɶ ɬɨɪɵɣ  

ɪɟɡɭɥɶɬɚɬɨɜ  

ɑɟɥɨɜɟɤ ɱɟɥɨɜɟɱɟɫɤɚɹ  ɠɟ ɥɟɝɤɨ ɩɨɞɞɚɟɬɫɹ 

ɩɟɪɟɞɚɱɟ ɜɥɢɹɧɢɸ ɷɤɫɩɟɪɬ  ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ, 

ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɤɨɬɨɪɵɟ  ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ 

ɫɜɹɡɚɧɵ ɫ ɷɬɚɩɨɦ ɪɟɲɚɟɦɨɣ  ɪɢɫɭɧɨɤ  ɡɚɞɚɱɟɣ. 

ɗɤɫɩɟɪɬ ɫɨɜɪɟɦɟɧɧɵɟ  - ɱɟɥɨɜɟɤ ɦɨɠɟɬ 

ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ  ɜ ɬɨɠɞɟɫɬɜɟɧɧɵɯ 

ɫɢɬɭɚɰɢɹɯ ɩɨɦɢɦɨ ɪɚɡɧɵɟ  ɪɟɲɟɧɢɹ ɢɡ 

- ɡɚ ɷɦɨɰɢɨɧɚɥɶɧɵɯ ɡɚɜɢɫɹɳɢɯ ɮɚɤɬɨɪɨɜ ɧɚɤɨ. 

ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɪɚɛɨɬɟ  ɭɫɬɨɣ-

ɱɢɜɵ ɤ « ɷɥɟɤɬɪɨɧɧɵɦɢ ɩɨɦɟɯɚɦ ɤɚɱɟɫɬɜɟɧɧɵɯ». Ɋɟɡɭɥɶɬɚ-

ɬɵ ɷɤɫɩɟɪɬɧɨɣ ɤɥɚɫɫɚɯ ɫɢɫɬɟɦɵ – ɫɬɚ-

ɛɢɥɶɧɵ. Ɇɨɠɧɨ ɩɨɦɨɳɢ ɫɞɟɥɚɬɶ ɩɪɟɬɚɰɢɹ  ɥɸ-

ɛɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɩɢɣ ɡɧɚɧɢɣ  ɷɤɫ-

ɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɦɨɠɟɬ ɨɛɭɱɟɧɢɟ ɮɨɪɦɚɥ 

ɧɨɜɵɯ ɷɤɫɩɟɪɬɨɜ ɛɚɡɚ ɨɬɧɢɦɚɟɬ 

ɦɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɩɨɥɭɱɟɧɢɸ ɫɪɟɞɫɬɜ ɚɞɟɤɜɚɬɧɨɫɬɶ.. 

4 ɋɬɨɢɦɨɫɬɶ  ɉɪɢɜɥɟɱɟɧɢɟ ɨɞɧɨɣ  ɷɤɫɩɟɪɬɨɜ, ɨɫɨ-

ɛɟɧɧɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨ-

ɜɚɧɧɵɯ, ɫɜɹɡɚɧɨ ɫ ɜɧɟɲɧɢɯ ɜɵɫɨɤɢɦɢ 

ɮɢɧɚɧɫɨɜɵɦɢ ɡɚɬɪɚɬɚɦɢ. 

ɩɪɨɝɧɨɡɢɪɭɸɳɟɣ Ⱦɚɸɬ ɬɨɥɶɤɨ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɭɜɟɥɢ-

ɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 

ɥɢɛɨ ɫɧɢɠɟɧɢɹ ɫɥɭɱɚɟ ɪɚɫɯɨɞɨɜ ɧɚ ɩɟɪɫɨ-

ɧɚɥ, ɧɨ ɹɜɥɹɸɬɫɹ ɪɚɡɪɚɛɨɬɤɚ  ɦɨɠɟɬ 

ɛɵɬɶ ɬɜɟɱɚɟɬ ɞɨɪɨɝɨɫɬɨɹɳɟɣ  ɪɟɚɥɶɧɵɦ. 

5 Ɉɛɭɱɟɧɢɟ ɑɟɥɨɜɟɤ ɫɨɜɪɟɦɟɧɧɵɟ - ɷɤɫɩɟɪɬ ɚɜɬɨɦɚɬɢɱɟ-

ɫɤɢ ɫɨɩɪɹɠɟɧɢɢ ɚɞɚɩɬɢɪɭɟɬɫɹ  ɦɚɬɶ ɤ ɢɡɦɟɧɟɧɢɸ 

ɫɪɟɞɵ. 

ɫɢɫɬɟɦɵ ɗɤɫɩɟɪɬɧɵɟ  ɫɢɫɬɟɦɵ ɧɭɠɧɨ 

ɦɧɨɝɢɯ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɫɨɫɬɚɜɢɦ. 

6 ȼɨɡɦɨɠɧɨɫɬɶ ɩɨ-

ɥɭ ɱɟɧɢɹ ɜɫɟɝɞɚ  ɷɤɫɩɟɪɬɧɵɯ 

ɡɧɚɧɢɣ ɢɡ ɩɟɪɟɞɚɱɟ ɦɧɨɝɢɯ ɫɢɫɬɟɦɵ 

ɢɫɬɨɱɧɢɤɨɜ 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɚɧɚɥɢɡɚ ɡɧɚɧɢɹ  ɨɞɧɨɝɨ 

ɱɟɥɨɜɟɤɚ-ɷɤɫɩɟɪɬɚ. 

ɩɚɤɟɬɵ ɍɪɨɜɟɧɶ  ɜɟɪɨɹɬɧɨɫɬɧɵɦɢ  ɷɤɫɩɟɪɬɧɵɯ ɡɧɚɧɢɣ ɪɢɫɭɧɤɟ , 

ɫɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɩɭɬɟɦ 

ɤɫɩɟɪ ɨɛɴɟɞɢɧɟɧɢɹ ɛɚɡɚ ɨɩɵɬɨɜ ɧɟɫɤɨɥɶ-

ɤɢɯ ɦɭɥɢɪɭɸɬ ɷɤɫɩɟɪɬɨɜ , ɦɨɠɟɬ ɩɪɟ-

ɜɵ ɷɥɟɤɬɪɨɧɧɵɦɢ ɲɚɬɶ  ɸɬɫɹ  ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ ɦɟɬɨɞɨɥɨɝɢɢ  ɨɬ-

ɞɟɥɶɧɨ ɜɡɹɬɨɣ 

silicon ɷɤɫɩɟɪɬɚ-ɱɟɥɨɜɟɤɚ ɫɥɟɞɭɸɳɢɟ. 

7 Ɉɛɴɹɫɧɟɧɢɟ ɗɤɫɩɟɪɬ-ɱɟɥɨɜɟɤ ɱɟɥɨɜɟɤ ɦɨɠɟɬ  ɨɤɚ-

ɡɚɬɶɫɹ ɧɟɫɩɨɫɨɛɧɵɦ ɷɬɚɩ ɨɛɴɹɫɧɹɬɶ ɦɨɠɟɬ 

ɫɜɨɢ ɜɵɜɨɞɵ ɤɫɩɟɪ.  

 

ɗɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɚ ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɚ ɷɤɫɩɟɪɬɧɵɟ 

ɞɟɬɚɥɶɧɨ ɨɛɴɹɫɧɢɬɶ ɡɚɪɚɧɟɟ ɫɜɨɢ  ɫɨ-

ɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɧɨɝɢɯ ɩɪɢɜɟɥɢ ɪɹɞɚ 

ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɜɵɜɨɞɭ ɢɧɬɟɪɩɪɟɬɢɪɭɸɬ.  
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɭɩɟɪɦɢɧ ɷɤɫɩɟɪɬɧɵɟ ɱɟɥɨɜɟɤ ɫɢɫɬɟɦɵ ɨɛɥɚɞɚɸɬ ɢɧɬɟɪɮɟɣɫ ɧɟɞɨɫɬɚɬɤɚɦɢ  ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɱɟɥɨɜɟɤɨɦ – ɷɤɫɩɟ ɮɚɤɬɭɚɥɶɧɨɟ ɪɬɨɦ ɫɬɚɬɢɱɟɫɤɢɟ: ɡɞɪɚɜɵɣ ɫɦɵɫɥ ɫɪɟɞɧɟɣ, ɬɜɨɪɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, 

ɫɟɧ ɥɢɧɟɣɧɨɟ ɫɨɪɧɵɣ apollo ɨɩɵɬ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɧɨɜɵɯ ɲɢɪɨɤɨɦɭ  ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɧɚɧɢɸ, ɞɨɤɚɡɚɬɶ ɱɟɥɨɜɟɤ ɥɢɡɚɰɢɸ - 

ɷɤɫɩɟɪɬ ɢɦɟɟɬ ɦɟɯɚɧɢɡɦ ɡɞɪɚɜɵɣ ɫɦɵɫɥ. ɫɥɟɞɭɟɬ ɑɟɥɨɜɟɤ ɩɨɧɢɦɚɟɬɫɹ - ɷɤɫɩɟɪɬ ɦɨɠɟɬ ɫɥɟɞɭɸɳɢɟ ɪɟɚɝɢɪɨɜɚɬɶ ɬɜɨɪɱɟɫɤɢ 

ɧɚ ɧɟɨɛɵɱɧɵɟ ɫɨɞɟɪ ɫɢɬɭɚɰɢɢ ɮɚɤɬɭɚɥɶɧɨɟ, ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɨɩɢɫɚɧɢɟ ɬɚɤɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɧɟ ɨɛɥɚɩɪɨɰɟɫɫ ɞɚɸɬ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ. 

ɑɟɥɨɜɟɤ – ɷɤɫɩɟɪɬ ɲɟɧɢɹ ɪɚɫɩɨɥɚɝɚɟɬ  ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɫɥɟɞɭɸɳɢɦ ɫɟɧɫɨɪɧɨɝɨ ɨɞɧɨɣ  ɨɩɵɬɚ; 

ɷɤɫɩɟɪɬɧɵɟ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɵ ɜ ɧɚɫɬɨɹɳɟɟ ɷɤɫɩɟɪɬ ɜɪɟɦɹ ɮɚɤɬɭɚɥɶɧɨɟ ɨɫɧɨɜɚɧɵ ɧɚ ɜɜɨɞɟ ɦɚɲɢɧɚ ɫɢɦɜɨɥɨɜ.  

 

1.1.4  Ɉɬɥɢɱɢɟ ɷɤɫɩɟɪɬɧɵɯ ɩɟɪɟɞɚɱɟ ɫɢɫɬɟɦ ɜɪɟɦɟɧɢ ɨɬ ɬɪɚɞɢɰɢɨɧɧɵɯ ɩɪɨɝɪɚɦɦ ɛɨɬɱɢɤɨɜ 

 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɦɟɯɚɧɢɡɦɚ ɬɨɪɵɣ ɦɵɲɥɟɧɢɹ ɷɤɫɩɟɪɬɧɨɣ ɱɟɥɨɜɟɤɚ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɪɟɲɟ-

ɧɢɸ ɧɭɠɧɨ ɡɚɞɚɱ ɜ ɩɪɨɛɥɟɦɧɨɣ ɨɛɥɚɫɬɢ ɜɫɟɝɞɚ ɫɭɳɟɫɬɜɟɧɧɨ xcon ɨɬɥɢɱɚɟɬ ɷɤɫɩɟɪɬɧɵɟ ɧɭɠɧɨ ɫɢɫɬɟɦɵ ɨɬ 

ɫɢɫɬɟɦ ɩɪɢɛɥɢɠɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɨɡɜɨɥɹɸɳɚɹ  ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɥɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɪɟɞɧɟɣ ɚɧɢɦɚɰɢɢ . ɉɪɨ-

ɝɪɚɦɦɚ ɧɟ ɩɨɥɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɨɫɩɪɨɢɡɜɨɞɢɬ ɫɢɦɜɨɥɶɧɵɯ  ɩɫɢɯɨɥɨɝɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɨɛɴɟɞɢɧɹɸɬ  ɫɩɟɰɢɚɥɢɫɬɚ ɜ 

ɷɬɨɣ ɫɥɟɞɭɟɬ ɩɪɟɞɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɶ ɨɛɥɚɫɬɢ (ɷɤɫɩɟɪɬɚ), ɧɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɚɠɧɨ, ɱɬɨ ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɨɬɜɟɞɟ-

ɧɨ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɸ ɤɨɦɩɶɸɬɟɪɧɵɦɢ ɧɚɤɨɩɥɟɧɧɵɟ ɫɪɟɞɫɬɜɚɦɢ ɦɟɬɨɞɢɤɢ ɦɨɠɟɬ ɪɟɲɟɧɢɹ ɷɬɚɩɨɦ ɩɪɨɛɥɟɦ, 

ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɷɤɫɩɟɪɬɨɦ, ɬ.ɟ. ɜɵɩɨɥɧɟɧɢɸ ɢɧɬɟɪɮɟɣɫ ɧɟɤɨɬɨɪɨɣ ɩɪɟɜ ɱɚɫɬɢ ɡɚɞɚɱ ɧɚɤɨ ɬɚɤ ɠɟ 

(ɢɥɢ ɞɚɠɟ ɪɚɡɪɚɛɨɬɤɟ ɥɭɱɲɟ ɷɤɫɩɟɪɬɵ), ɤɚɤ ɷɬɨ ɞɟɥɚɟɬ ɷɤɫɩɟɪɬ.  

ɚɞɟɤɜɚɬɧɨɫɬɶ ɋɢɫɬɟɦɚ , ɩɨɦɢɦɨ ɜɵɩɨɥɧɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɥɟɞɭɟɬ  ɨɩɟɪɚɰɢɣ, ɮɨɪɦɢɪɭɟɬ ɩɟɪɬɧɵɯ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɫɨɨɛɪɚɠɟɧɢɹ ɢ ɲɚɟɦɵɟ ɜɵɜɨɞɵ ɫɥɟɞɭɟɬ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɬɟɯ ɡɧɚɧɢɹɯ, ɚɜɬɨɧɨɦɧɵɟ ɤɨɬɨɪɵɦɢ 

ɨɧɚ ɪɚɫɩɨɥɚɝɚɟɬ. Ɂɧɚɧɢɹ ɜ ɨɛɵɱɧɨɝɨ ɫɢɫɬɟɦɟ ɡɚɞɚɱɢ ɩɪɟɞɫɬɚɜɥɟɧɵ, ɤɚɤ ɩɪɚɜɢɥɨ ɬɪɟɬɶɸ, ɧɚ ɧɟɤɨɬɨɪɨɦ 

ɫɩɟɰɢɚɥɶɧɨɦ ɩɪɨɝɧɨɡɵ ɹɡɵɤɟ ɜɫɟɯ  ɢ ɯɪɚɧɹɬɫɹ ɨɬɞɟɥɶɧɨ ɨɬ ɡɚɞɚɱɚɯ ɫɨɛɫɬɜɟɧɧɨ  ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ, 

ɤɨɭɞɟɥɹɟɬɫɹ ɬɨɪɵɣ ɪɚɦɤɚɯ ɢ ɮɨɪɦɢɪɭɟɬ ɜɵɜɨɞɵ ɩɟɪɟɞ ɢ ɫɨɨɛɪɚɠɟɧɢɹ. ɗɬɨɬ ɩɪɨɛɥɟɦ ɤɨɦɩɨɧɟɧɬ ɞɢɬɶ ɩɪɨɝɪɚɦɦɵ ɩɪɢ-

ɧɹɬɨ ɷɤɫɩɟɪɬɧɵɟ ɧɚɡɵɜɚɬɶ ɛɚɡɨɣ ɡɧɚɧɢɣ. 

ɉɪɢ ɤɨɥɢɱɟɫɬɜɨ ɪɟɲɟɧɢɢ ɫɨɫɬɨɢɬ ɡɚɞɚɱ ɨɫɧɨɜɧɵɦɢ micro  ɹɜɥɹɸɬɫɹ ɷɜɪɢɫɬɢɱɟɫɤɢɟ ɢ ɩɪɢɛɥɢɠɟɧ-

ɧɵɟ ɦɟɬɨɞɵ, ɤɨɬɨɪɵɟ, ɜ ɱɟɥɨɜɟɤ ɨɬɥɢɱɢɟ ɨɬ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ, ɧɟ ɜɫɟɝɞɚ ɞɨɤɚɡɚɬɶ ɝɚɪɚɧɬɢɪɭɸɬ ɪɟɡɭɥɶɬɚɬɨɜ 

ɭɫɩɟɯ. ɗɜɪɢɫɬɢɤɚ ɦɭɥɢɪɭɸɬ ɹɜɥɹɟɬɫɹ ɩɪɚɜɢɥɨɦ ɱɟɥɨɜɟɤ ɜɥɢɹɧɢɹ ɜɤɥɸɱɚɟɬ, ɤɨɬɨɪɨɟ ɜ ɦɚɲɢɧɧɨɦ ɦɚɬɶ ɜɢɞɟ ɩɪɟɞ-

ɫɬɚɜɥɹɟɬ ɧɟɤɨɬɨɪɨɟ ɦɚɲɢɧɚ ɡɧɚɧɢɟ ɦɨɠɟɬ , ɩɪɢɨɛɪɟɬɟɧɧɨɟ ɱɟɥɨɜɟɤɨɦ ɫɥɭɱɚɟ  ɩɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ 

ɜɚɸɳɟɣ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɟɫɬɶ ɨɩɵɬɚ ɪɟɲɟɧɢɹ ɤɥɚɫɫɚɯ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɛɥɟɦ. Ɍɚɤɢɟ ɬɚɤɚɹ ɦɟɬɨɞɵ ɱɬɨɛɵ ɧɟ ɬɪɟɛɭɸɬ 

ɢɫɱɟɪɩɵ ɷɤɫɩɟɪɬɵɜɚɸɳɟɣ ɢɫɯɨɞɧɨɣ ɨɬɥɢɱɢɟ ɢɧɮɨɪɦɚɰɢɢ ɤɨɬɨɪɵɟ, ɚ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɬɪɟɬɶɸ ɨɩɪɟɞɟɥɟɧɧɚɹ ɫɬɟ-
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ɩɟɧɶ ɭɜɟɪɟɧɧɨɫɬɢ (ɮɨɪɦɚɥ ɢɥɢ ɷɤɫɩɟɪɬɵ ɧɟɭɜɟɪɟɧɧɨɫɬɢ) ɜ ɬɨɦ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɨɟ ɷɤɫɩɟɪɬɧɵɟ ɪɟɲɟɧɢɟ ɹɜɥɹ-

ɟɬɫɹ ɜɫɟɝɞɚ ɜɟɪɧɵɦ ɜɡɚɢɦɨɫɜɹɡɢ.  

ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɡɧɚɧɢɣ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɬɟɦ, ɱɬɨ ɨɧɢ 

micro ɫɨɞɟɪ ɦɨɝɭɬɠɚɬ ɡɧɚɧɢɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɨɛɡɨɪ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɠɟɧɢɣ ɧɚɤɨɩɥɟɧɧɵɟ ɩɟɪɟɞɚɱɢ ɜ ɪɟɡɭɥɶɬɚ-

ɬɟ ɩɪɚɤɬɢɱɟɫɤɨɣ ɫɭɳɟɫɬɜɭɸɬ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɢ ɢɫɩɨɥɶɡɭɸɬ ɢɯ ɞɥɹ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɬɨɪɵɣ ɩɪɨɛɥɟɦ, 

ɫɩɟɰɢɮɢɱɧɵɯ ɷɤɫɩɟɪɬɧɨɣ ɞɥɹ ɷɬɨɣ ɨɛɥɚɫɬɢ.  

ɫɢɫɬɟɦ ɗɤɫɩɟɪɬɧɵɟ ɝɢɛɪɢɞɧɵɟ  ɫɢɫɬɟɦɵ ɨɬɥɢɱɚɸɬɫɹ ɢ ɨɬ ɩɪɟɞɫɬɚɜɥɟ ɞɪɭɝɢɯ  ɜɢɞɨɜ ɩɪɨɝɪɚɦɦ ɢɫɤɭɫ-

ɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɜɵɛɢɪɚɟɬɫɹ. 

ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɨɬɪɚɡɢɬɶɫɹ ɢɦɟɸɬ ɷɬɚɩ ɞɟɥɨ ɫ ɩɪɟɞɦɟɬɚɦɢ ɧɚɣɬɢ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ, ɨɩɟɪɚ-

ɰɢɢ ɫ ɬɟɥɶɧɨ ɤɨɬɨɪɵɦɢ ɩɪɨɝɧɨɡɢɪɭɸɳɢɟ ɨɛɵɱɧɨ ɬɪɟɛɭɸɬ ɩɪɨɰɟɫɫ ɧɚɥɢɱɢɹ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫ ɨɩɵɬɚ ɩɚɤɟɬɚɦɢ, ɧɚɤɨɩɥɟɧɧɨɝɨ 

ɱɟɥɨɜɟɤɨɦ. ɛɨɥɶɲɟɣ Ɇɧɨɠɟɫɬɜɨ  ɩɪɨɝɪɚɦɦ ɢɡ ɨɛɥɚɫɬɢ ɷɤɫɩɟɪɬɧɵɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɪɚɡɪɚɛɨɬɤɟ  ɢɧɬɟɥɥɟɤɬɚ ɹɜ-

ɥɹɸɬɫɹ ɫɬɨɢɦɨɫɬɶ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦɢ, ɝɞɟ ɨɫɧɨɜɧɨɟ ɪɚɡɪɚɛɨɬɤɚ ɜɧɢɦɚɧɢɟ ɳɟɫɬɜɭɸɳɢɦɢ ɜ ɧɢɯ ɭɞɟɥɹɟɬɫɹ ɚɛɫɬɪɚɤɬ-

ɧɵɦ ɩɭɬɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ  ɩɪɨɛɥɟɦɚɦ ɢɥɢ ɭɩɪɨɳɟɧɧɵɦ ɤɨɬɨɪɨɣ ɜɚɪɢɚɧɬɚɦ ɩɟɪɟɞ  ɪɟɚɥɶɧɵɯ 

ɩɪɨɛɥɟɦ ɩɨɦɢɦɨ, ɚ ɰɟɥɶɸ ɜɵɩɨɥɧɟɧɢɹ ɪɟɠɢɦɟ ɬɚɤɨɣ ɫɨɜɪɟɦɟɧɧɭɸ ɩɪɨɝɪɚɦɦɵ ɹɜɥɹɟɬɫɹ ɧɚɣɬɢ ɨɬɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ. 

ɗɤɫɩɟɪɬɧɵɟ ɜɡɹɬɨɣ ɫɢɫɬɟɦɵ ɱɟɥɨɜɟɤ ɢɦɟɸɬ ɹɪɤɨ ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɧɭɸ ɩɪɚɤɬɢɱɟɫɤɭɸ ɫɢɦɜɨɥɶɧɵɯ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɜ 

ɧɚɭɱɧɨɣ ɢɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɨɛɴɟɞɢɧɹɸɬ ɨɛɥɚɫɬɢ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɮɨɪɦɚɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɛɪɢɞɧɵɟ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɹɜɥɹɟɬɫɹ ɟɟ ɩɪɨ-

ɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ.ɟ. ɝɢɛɪɢɞɧɵɟ ɫɤɨɪɨɫɬɶ ɷɤɫɩɟɪɬ  ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɢ ɟɝɨ ɬɪɟɬɶɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ 

(ɧɚɞɟɠɧɨɫɬɶ). ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɧɚɤɨɩɥɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɜɧɟɲɧɢɯ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɫɩɟɰɢɮɢɱɟɫɤɢ – ɷɬɨ 

ɢɧɫɬɪɭɦɟɧɬ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɚ ɧɟ ɩɪɨɬɨɬɢɩɚ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɝɭɬ ɩɪɨɞɭɤɬ, ɩɨɷɬɨɦɭ ɨɧɢ ɪɢɫɭɧɨɤ ɦɨɝɭɬ ɛɵɬɶ 

ɧɟ ɨɱɟɧɶ ɢɧɬɟɝɪɚɰɢɢ ɛɵɫɬɪɵɦɢ ɞɨɪɨɝɨɣ , ɚ ɬɚɤɠɟ ɧɟ ɢɫɤɥɸɱɚɸɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ  ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɧɢɯ ɨɬɤɚɡɵ. 

ɗ ɷɤɫɩɟɪɬɧɚɹ ɤɫɩɟɪ ɧɚɤɨɬ– ɧɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɡɚ ɦɨɠɟɬ ɩɪɢɟɦɥɟɦɨɟ  ɜɪɟɦɹ ɧɚɣɬɢ ɩɢɪɨɜɚɧɢɹ ɪɟɲɟɧɢɟ ɡɚɞɚɱɚ , ɤɨɬɨɪɨɟ 

ɛɵɥɨ ɫɬɚɜɥɹɟɬɫɹ ɛɵ ɧɟ ɯɭɠɟ, ɱɟɦ ɬɨ, ɤɨɬɨɪɨɟ ɩɨɥɭɱɟɧɢɹ ɦɨɠɟɬ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɥɨɠɢɬɶ ɫɩɟɰɢɚɥɢɫɬ ɜ ɩɨɞɩɪɨɛɥɟɦ ɷɬɨɣ ɩɪɟɞ-

ɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. 

ɪɟɠɢɦɟ ɗɤɫɩɟɪɬɧɚɹ ɫɥɟɞɭɟɬ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɷɬɚɩ ɨɛɥɚɞɚɬɶ ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɨɞɩɪɨɛɥɟɦ ɨɛɴɹɫɧɢɬɶ ɷɬɚɩɨɦ, ɩɨɱɟɦɭ 

ɩɪɟɞɥɨɠɟɧɨ ɧɚɤɨ ɢɦɟɧɧɨ ɬɚɤɨɟ ɪɟɲɟɧɢɟ, ɢ ɩɟɪɟɞɚɱɢ ɞɨɤɚɡɚɬɶ ɞɨɜɟɞɟɧɢɟ ɟɝɨ ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ.  

ɗɤɫɩɟɪɬɧɚɹ micro ɫɢɫɬɟɦɚ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ ɫɨɜɪɟɦɟɧɧɵɟ ɪɚɫɱɟɬɟ ɱɬɨɛɵ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɪɚɡ-

ɧɵɦɢ ɹɫɧɢɬɟɥɶɧɚɹ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɟɟ ɪɚɛɨɬɚ convex ɞɨɥɠɧɚ ɫɢɫɬɟɦɵ ɛɵɬɶ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫɬɨɢɦɨɫɬɶ, 

ɩɪɨɡɪɚɱɧɨɣ.  
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Ɋɚɡɪɚɛɨɬɤɚ ɡɚɞɚɱ ɷɤɫɩɟɪɬɧɨɣ micro  ɫɢɫɬɟɦɵ ɢɦɟɟɬ ɛɚɡɵ ɫɭɳɟɫɬɜɟɧɧɵɟ  ɨɬɥɢɱɢɹ ɨɬ ɪɚɡ-

ɪɚ ɨɛɴɹɜɥɟɧɧɚɹ ɛɨɬɤɢ ɫɬɪɭɤɬɭɪɚ ɨɛɵɱɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɱɟɥɨɜɟɱɟɫɤɚɹ ɩɪɨɞɭɤɬɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɴɟɞɢɧɹɸɬ ɦɟɬɨɞɨɥɨɝɢɢ ɫɨɫɬɨɢɬ ɪɚɡɪɚ-

ɛɨɬɤɢ, ɩɪɢɧɹɬɨɣ ɜ ɫɭɳɟɫɬɜɭɸɬ ɬɪɚɞɢɰɢɨɧɧɨɦ  ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ, ɧɟɷɮɮɟɤɬɢɜɧɵ ɞɥɹ 

ɷɤɫɫɥɟɞɭɟɬ ɩɟɪɬɧɵɯ ɡɚɞɚɱ ɫɢɫɬɟɦ, ɬɚɤ ɤɚɤ ɡɚɬɹɝɢɜɚɸɬ ɨɛɴɹɜɥɟɧɧɚɹ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɢ, ɩɪɢɜɨɞɢɬ ɥɢɛɨ ɪɟɲɚɟɦɵɯ ɩɪɢɜɨɞɢɬ ɤ ɨɬ-

ɪɢɰɚɫɢɫɬ ɬɟɥɶɧɨɦɭ ɪɟɡɭɥɶɬɚɬɭ. ɇɟɮɨɪɦɚɥɢɡɨɜɚɧɧɨɫɬɶ ɛɭɞɭɬ ɡɚɞɚɱ ɫɥɟɞɭɟɬ, ɪɟɲɚɟɦɵɯ ɷɤɫɩɟɪɬɧɵɦɢ ɬɨɥɶɤɨ 

ɫɢɫɬɟɦɚɦɢ, ɨɬɫɭɬɫɬɜɢɟ ɡɚɞɚɱɢ ɡɚɜɟɪɲɟɧɧɨɣ ɫɨɫɬɨɢɬ ɬɟɨɪɢɢ ɢ ɦɟɬɨɞɨɥɨɝɢɢ ɢɯ ɩɪɟɜ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢ-

ɜɨɞɹɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɦɧɨɝɢɯ ɩɪɢɧɰɢɩɵ ɢ ɫɩɨɫɨɛɵ ɩɟɪɬɧɵɟ ɩɨɫɬɪɨɟɧɢɹ ɷɤɫ-

ɩɟɪɬɧɨɣ ɨɩɪɚɜɞɚɧɨ ɫɢɫɬɟɦɵ ɬɪɟɬɶɸ ɜ ɯɨɞɟ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɡɪɚɛɨɬɤɢ ɩɨ ɦɟɪɟ ɬɨɝɨ, ɤɚɤ ɨɛɵɱɧɨɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɟɬɫɹ 

ɡɧɚɧɢɟ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɷɤɫɩɟɪɬɧɵɟ ɨ ɩɪɨɛɥɟɦɧɨɣ ɨɛɥɚɫɬɢ. 

 

1.1.5  ɷɤɫɩɟɪɬ ɉɪɨɰɟɫɫ ɧɨɫɢɬɟɥɶ ɪɚɡɪɚɛɨɬɤɢ: ɩɪɨɛɥɟɦɵ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɩɟɪɫɩɟɤɬɢɜɵ 

 

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɤɨɬɨɪɨɣ ɪɚɛɨɬ ɩɟɪɜɨɣ [6, 7, 29, 30] ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɨɰɟɧɤɚ, ɱɬɨ ɷɤɫɩɟɪɬɧɵɟ 

ɫɢɫɬɟɦɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɴɟɞɢɧɹɸɬ ɸɬɫɹ ɜ ɫɟɛɟ ɬɚɤɢɟ ɨɩɪɚɜɞɚɧɨ ɩɟɪɟɞɨɜɵɟ ɦɟɬɨɞɵ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤ-

ɬɚ, ɤɚɤ ɦɟɬɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɢɫɬɟɦɟ ɡɧɚɧɢɣ ɜ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜɢɞɟ ɬɚɰɢɢ; ɦɟɬɨɞɵ ɥɨɝɢ-

ɱɟ ɞɚɥɶɧɟɣɲɟɣ ɫɤɨɝɨ ɜɵɜɨɞɚ; ɧɚɭɱɧɵɟ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɬɨɞɵ ɧɚɫɬɨɹɳɟɟ ɷɜɪɢɫɬɢɱɟɫɤɨɝɨ ɩɨɢɫɤɚ ɨɛɳɟɧɢɹ; ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɪɟɞ-

ɥɨɨɛɵɱɧɨ ɠɟɧɢɣ ɩɪɨɝɧɨɡɢɪɭɸɳɟɣ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɹɡɵɤɟ ɢ ɞɪ.  

ȼ ɚɞɟɤɜɚɬɧɨɫɬɶ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɥɨɠɢɥɚɫɶ ɨɩɬɢɦɢɡɚɰɢɹ ɨɩɪɟɞɟɥɟɧɧɚɹ ɫɨɜɪɟɦɟɧɧɭɸ ɬɟɯɧɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ ɜɫɟɯ ɷɤɫ-

ɩɟɪɬɧɵɯ ɫɢɫɬɟɦ, ɤɨ ɨɩɪɚɜɞɚɧɨ ɬɨɪɚɹ ɷɤɫɩɟɪɬɧɵɟ ɜɤɥɸɱɚɟɬ ɲɟɫɬɶ ɫɬɪɭɦɟɧɬ ɷɬɚɩɨɜ. Ɉɩɢɫɚɧɢɟ ɷɬɚɩɨɜ ɩɪɨɞɨɥɠɟɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɤɥɚɫɫɚɯ 

ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɞɚɥɶɧɟɣɲɟɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 1. 2. 

 

ɨɬɥɢɱɢɟ Ɍɚɛɥɢɰɚ ɤɨɬɨɪɨɣ 1. 2 – ɗɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɷɬɚɩ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ 

№ ɗɬɚɩ ɟɫɬɶ Ɉɩɢɫɚɧɢɟ ɪɚɛɨ 

1 2 3 

1 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ  ɷɬɚɩ Ɉɩɪɟɞɟɥɹɟɬ ɩɪɨɛɥɟɦɧɭɸ ɜɧɟɲɧɢɯ ɨɛɥɚɫɬɶ ɬɚɤɠɟ ɢ ɡɚɞɚɱɢ; ɩɪɨɢɫɯɨɞɢɬ ɩɨ-

ɢɫɤ ɛɚɡɵ ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ  ɜ ɪɚɛɨɬɟ ɥɢɰ (ɷɤɫɩɟɪɬ, ɢɧɬɟɪɩɪɟɬɢɪɭɸɬ ɪɚɡɪɚɛɨɬɱɢɤ ɷɤɫɩɟɪɬɧɚɹ, 

ɢɧɠɟɧɟɪ ɩɨ ɡɧɚɧɢɹɦ ɩɨɱɟɦɭ); ɜɵɛɢɪɚɟɬɫɹ ɩɨɞɯɨɞ ɤ ɩɨɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɸ proust ɩɪɨ-

ɛɥɟɦɵ ɢ ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɡɚɞɚɱ ɷɤɨɧɨɦɢɱɟɫɤɢɟ  ɩɨɤɚɡɚɬɟɥɢ; ɫɨ-

ɫɬɚɜɥɹɟɬɫɹ ɦɚɲɢɧɧɨɦ ɩɥɚɧ ɬɨɱɧɨɫɬɶ. 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2. 
1 2 3 

2 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɬɨɬɢɩɚ ɧɚɤɨɩɥɟɧɧɵɟ  ɢ 

ɟɝɨ ɞɨɪɚɛɨɬɤɚ 

Ⱦɨɜɟɞɟɧɢɟ ɬɟɫɬɨɜɨɝɨ ɩɪɨɬɨɬɢɩɚ ɞɨ ɰɟɥɶɸ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɢɫɬɟ-

ɦɵ. Ɍɚɤɠɟ ɛɨɬɱɢɤɨɜ ɫɬɨɢɬ ɩɪɨɰɟɫɫ ɭɱɟɫɬɶ, ɱɬɨ ɫɨɡɞɚɧɢɟ ɫɪɟɞɧɟɣ ɩɪɨɬɨɬɢɩɚ ɩɪɨɢɡɜɨ-

ɞɢɬɫɹ ɛɵɥɨ ɩɨɲɚɝɨɜɨ ɞɨɪɨɝɨɣ ɢ ɛɭɞɟɬ ɨɩɢɫɚɧɨ ɮɨɪɦɚɥ ɧɢɠɟ 

3 Ɉɰɟɧɤɚ Ɉɰɟɧɤɭ ɱɟɥɨɜɟɤ ɩɪɨɢɡɜɨɞɹɬ ɪɚɛɨɬɟ  ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɸɬɫɹ  ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɪɚɡ-

ɪɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɛɨɬɱɢɤɨɜ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɢ ɩɪɢɝɥɚɲɟɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɜ ɛɚɡɚ ɩɟɪɜɭɸ ɨɱɟ-

ɪɟɞɶ ɭɱɢɬɵɜɚɹ, convex ɬɨɱɧɨɫɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ ɢ ɩɨɥɟɡɧɨɫɬɶ ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɢɦ.   

4 ɡɚɞɚɱɚɯ ɋɬɵɤɨɜɤɚ ɜɡɹɬɨɣ Ɉɬɜɟɱɚɟɬ ɡɚ ɜɡɚɢɦɨɫɜɹɡɶ ɢɧɬɟɪɩɪɟɬɢɪɭɸɬ ɦɟɠɞɭ  ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɨɣ ɫ 

ɫɭ ɜɢɞɟ ɳɟɫɬɜɭɸɳɢɦɢ  ɷɤɫɩɟɪɬɧɚɹ  ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɫɥɭɱɚɟ  ɢ ɞɪɭɝɢɦɢ ɫɢɫɬɟɦɚɦɢ 

ɩɪɟɞɦɟɬɨɞɵ ɩɪɢɹɬɢɹ ɤɨɬɨɪɵɯ. ɉɪɨɰɟɫɫ ɫɬɵɤɨɜɤɢ ɩɪɟɜ ɩɪɟɞɩɨɥɚɝɚɟɬ  ɭɥɭɱɲɟɧɢɟ 

ɫɢɫɬɟɦɧɵɯ ɜɚɸɳɟɣ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɫɩɟɪɬɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɜɪɟɦɟɧɢ ɩɨɥɭɱɟɧɨ, ɞɥɹ ɨɛɟɫ-

ɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɡɪɚɛɨɬɤɚ ɪɚɛɨɬɵ ɬɚɤɠɟ . Ɍɚɤɠɟ ɷɬɚɩ ɷɤɫɩɟɪɬɧɚɹ ɩɪɟɞɩɨɥɚɝɚɟɬ 

ɨɛɭɱɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɤɨɬɨɪɨɣ ɫɢɫɬɟɦɵ ɦɭɥɢɪɭɸɬ  ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɨ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ.  

5 ɉɨɞɞɟɪɠɤɚ ɪɟɠɢɦɟ ɗɬɚɩ ɩɪɟɞɫɬɚɜɥɟ  ɰɟɥɟɫɨɨɛɪɚɡɟɧ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɛɥɟɦ ɪɚɡɜɢɬɢɢ  ɢ ɭɫɨɜɟɪ-

ɲɟɧɫɬɜɨɜɚɧɢɢ ɷɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɵ ɧɚɡɵɜɚɬɶ. 

 

Ƚɥɚɜɧɨɟ ɜ ɫɨɡɞɚɧɢɢ ɫɨɡɞɚɜɚɬɶ ɩɪɨɬɨɬɢɩɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɫɥɟɞɭɟɬ ɱɬɨɛɵ ɫɢɫɬɟɦɟ ɷɬɨɬ ɩɪɨɬɨɬɢɩ 

ɧɚɡɵɜɚɬɶ ɨɛɟɫɩɟɱɢɥ ɩɪɨɜɟɪɤɭ ɚɞɟɤɜɚɬɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɞɟɣ ɦɨɫɬɢ, ɦɟɬɨɞɨɜ ɢ ɫɩɨɫɨɛɨɜ ɮɨɪɦɚɥ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚ-

ɧɢɣ ɪɟɲɚɟɦɵɦ ɪɚɦɤɚɯ ɡɚɞɚɱɚɦ ɮɨɪɦɚɥɢɡɚɰɢɹ. ɋɨɡɞɚɧɢɟ ɩɟɪɜɨɝɨ ɦɚɬɶ ɩɪɨɬɨɬɢɩɚ ɞɨɥɠɧɨ ɩɨɞɬɜɟɪɞɢɬɶ, ɱɬɨ 

ɫɥɟɞɭɸɳɢɟ ɜɵɛɪɚɧɧɵɟ ɷɤɫɩɟɪɬ  ɦɟɬɨɞɵ ɪɟɲɟɧɢɣ ɩɚɪɚɥɥɟɥɶɧɨ  ɢ ɫɩɨɫɨɛɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɭɜɟɥ ɡɧɚɧɢɣ ɢɧɬɟɥɥɟ  ɩɪɢɝɨɞɧɵ ɞɥɹ 

ɭɫɩɟɲɧɨɝɨ ɬɚɤɠɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɢɥɢ ɪɹɞɚ ɨɬɥɢɱɢɟ ɡɚɞɚɱ strips ɢɡ ɚɤɬɭɚɥɶɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɞɪɭɝɢɟ ɨɛɥɚɫɬɢ, ɚ 

ɬɚɤɠɟ ɸɬɫɹ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ  ɫɬɚɬɢɱɟɫɤɢɟ ɬɟɧɞɟɧɰɢɸ ɤ ɩɨɥɭɱɟɧɢɸ ɜɨɡɦɨɠɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɞɥɹ 

ɜɫɟɯ ɡɚɞɚɱ ɦɚɲɢɧɧɨɦ ɩɪɟɞɦɟɬɧɨɣ ɷɬɚɩ ɨɛɥɚɫɬɢ ɩɨ ɦɟɪɟ ɪɟɲɚɟɦɵɯ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴɟɦɚ ɧɚɤɨ ɡɧɚɧ ɡɚɞɚɱɚɯɢɣ. ɇɚ ɪɢɫɭɧɤɟ 

1. 3 ɩɨɤɚɡɚɧɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɷɬɚɩɵ ɫɨɡɞɚɧɢɹ ɩɪɨɬɨɬɢɩɚ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɫɜɹɡɢ ɞɭɸɳɢɯ ɦɟɠɞɭ ɧɢɦɢ ɮɚɤɬɭɚɥɶɧɨɟ.  
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Ɋɢɫɭɧɨɤ 1. 3 – ɗɬɚɩɵ ɡɚɜɢɫɹɳɢɯ ɪɚɡɪɚɛɨɬɤɢ ɱɟɥɨɜɟɱɟɫɤɚɹ ɩɪɨɬɨɬɢɩɚ ɷɤɫɩɟɪɬɧɨɣ ɫɭɳɟɫɬɜɭɸɬ ɫɢɫɬɟɦɵ  

 

ɗɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɰɟɫɫ ɩɪɨɬɨɬɢɩɚ ɪɚɛɨɬɟ  ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɷɤɫɩɟɪɬɧɵɟ  ɜɤɥɸɱɚɸɬ ɢɞɟɧɬɢ-

ɮɢ ɧɭɠɧɨ ɤɚɰɢɸ ɧɨɫɢɬɟɥɶ  ɩɪɨɛɥɟɦɵ, ɢɡɜɥɟɱɟɧɢɟ ɢ ɬɚɤɢɟ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ  ɡɧɚɧɢɣ, ɮɨɪɦɚɥɢɡɚɰɢɸ, 

ɪɟɚɷɤɫɩɟɪɬɧɵɟ ɥɢɡɚɰɢɸ ɤɨɬɨɪɵɦɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ. ȼ ɬɚɛɥɢɰɟ ɩɪɨɝɧɨɡɢɪɭɸɳɟɣ 1.3 ɨɩɢɫɚɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɩɪɨɛɥɟɦɵ ɭɞɟɥɹɟɬɫɹ, ɪɟ-

ɲɚɟɦɵɟ ɧɚ ɤɚɠɞɨɦ ɢɡ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɷɬɚɩɨɜ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɬɨɬɢɩɚ ɩɪɨɝɪɚɦɦ ɷɤɫɩɟɪɬɧɨɣ ɨɬɥɢɱɢɟ ɫɢɫɬɟɦɵ.  

 

 Ɍɚɛɥɢɰɚ ɨɞɧɚɤɨ 1.3 –  ɗɬɚɩɵ ɫɨɡɞɚɧɢɹ ɢɫɩɨɥɶɡɭɸ ɩɪɨɬɨɬɢɩɚ ɨɩɟɪ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɢ ɢɯ ɩɟɪɬɧɵɯ ɧɚɡɧɚɱɟɧɢɟ 

ɇɚɡɜɚɧɢɟ ɷɬɚɩɚ ɦɚɲɢɧɚ ɋɨɞɟɪɠɚɧɢɟ ɩɪɨɝɧɨɡɢɪɭɸɳɟɣ 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɩɪɨɛɥɟɦ ɱɟɥɨɜɟɤ Ɉɩɪɟɞɟɥɹɸɬɫɹ ɰɟɥɢ, ɡɚɜɢɫɹɳɢɯ ɡɚɞɚɱɢ ɜɫɟɯ , ɪɚɡɪɚɛɨɬɤɢ, 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɭɩɟɪɦɢɧ ɷɤɫɩɟɪɬɵ ɢ ɬɢɩɵ ɩɨɥɶɡɨɜɚɬɟ-

ɥɟɣ. 

ɜɡɚɢɦɨɫɜɹɡɢ ɂɡɜɥɟɱɟɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɡɧɚɧɢɣ ɉɪɨɜɨɞɢɬɫɹ ɡɧɚɧɢɣ  ɫɨɞɟɪɠɚɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 

ɜɫɟɯ ɩɪɨɛɥɟɦɧɨɣ ɩɪɨɝɧɨɡɢɪɭɸɳɟɣ ɨɛɥɚɫɬɢ, ɜɵɹɜɥɹɸɬɫɹ ɩɨɧɹɬɢɹ ɢ 

ɢɯ ɜɡɚɢɦɨɫɜɹɡɢ , ɬɨɪɵɣ ɨɩɪɟɞɟɥ ɛɚɡɨɣɹɸɬɫɹ ɦɟɬɨɞɵ ɪɚɛɨɬɟ ɪɟ-

ɲɟɧɢɹ ɡɚɞɚɱ. 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.3. 
ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ ɦɨɝɭɬ ɡɧɚɧɢɣ Ɉɩɪɟɞɟɥɹɸɬɫɹ ɫɩɨɫɨɛɵ ɫɭɩɟɪɦɢɧ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɪɨɝɧɨɡɵ ɜɫɟɯ 

ɜɢɞɨɜ ɫɨɡɞɚɧɢɟ  ɡɧɚɧɢɣ, ɱɟɥɨɜɟɤ ɨɩɪɟɞɟɥɹɸɬɫɹ  ɫɩɨɫɨɛɵ ɢɧ-

ɬɟɪɩɪɟ ɪɚɡɧɵɟ ɬɚɰɢɢ ɢɧɠɟɧɟɪ  ɡɧɚɧɢɣ, ɦɨɞɟɥɢɪɭɟɬɫɹ ɤɨɬɨɪɵɯ  ɪɚɛɨɬɚ 

ɫɢɫɬɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɰɟɧɢɜɚɟɬɫɹ  ɲɟɧɫɬɜɨɜɚɧɢɢ  ɚɞɟɤɜɚɬɧɨɫɬɶ ɰɟɥɹɦ 

ɫɢɫɬɟɦɵ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ ɩɨɧɹɬɢɣ, 

ɫɬɜɢɬɟɥɶɧɨ ɦɟɬɨɞɨɜ ɮɚɤɬɭɚɥɶɧɨɟ ɪɟɲɟɧɢɣ, ɫɪɟɞɫɬɜ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ 

ɦɚɧɢɩɭɥɢ ɞɨɤɚɡɚɬɶ ɪɨɜɚɧɢɹ ɷɤɫɩɟɪɬɧɚɹ ɡɧɚɧɢɹɦɢ. 

 Ɏɨɪɦɚɥɢɡɚɰɢɹ ɬɪɟɬɶɸ Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ  ɧɚɩɨɥɧɟɧɢɟ ɷɤɫɩɟɪɬɨɦ 

ɪɚɡɧɵɟ ɛɚɡɵ ɜɢɞɟ  ɡɧɚɧɢɣ. ȼ ɫɜɹɡɢ  ɜɵɜɨɞɚ  ɫ ɬɟɦ, ɱɬɨ ɨɫɧɨɜɧɨɣ 

ɷɤɫɩɟɪɬɧɵɯ ɨɞɧɚɤɨ ɫɢɫɬɟɦ ɢɫɩɨɥɶɡɭɸ  ɹɜɥɹɸɬɫɹ ɡɧɚɧɢɹ, 

xcon ɞɚɧɧɵɣ  ɷɬɚɩ ɹɜɥɹɟɬɫɹ ɨɛɵɱɧɨ ɧɚɢɛɨɥɟɟ ɜɚɧɢɢ  ɜɚɠɧɵɦ ɢ 

ɧɚɢɛɨɥɟɟ ɱɟɥɨɜɟɤ ɬɪɭɞɨɟɦɤɢɦ ɷɬɚɩɨɦ ɡɚɞɚɱɚɯ ɪɚɡɪɚɛɨɬɤɢ ɬɚɛɥɢɰɚ. 

Ɋɟɚɥɢɡɚɰɢɹ ɋɨɡɞɚɟɬɫɹ ɟɫɬɶ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɩɪɨɞɨɥɠɟɧɢɟ ɫɢɫɬ ɦɨɞɟɥɢ - 

ɟɦɵ, ɪɟɲɚɸɳɢɟ ɬɪɟɛɭɟɦɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɚɞɚɱɢ. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɪɚɛɨɬɚ ɉɪɨɢɡɜɨɞɢɬɫɹ ɪɟɡɭɥɶɬɚɬɨɜ  ɨɰɟɧɤɚ ɜɵɛɪɚɧɧɨɝɨ ɤɨɬɨɪɵɦɢ ɫɩɨɫɨɛɚ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ ɜ ɹɜɥɹɸɬɫɹ ɷɤɫɩɟɪɬɧɨɣ ɩɪɨɝɧɨɡɢɪ ɫɢɫɬɟɦɟ 

ɜ ɰɟɥɨɦ ɪɚɦɤɚɯ. 

 

ɉɟɪɟɞ ɬɟɦ ɤɚɤ ɩɪɢɫɬɭɩɢɬɶ ɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦɵ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ, ɨɛɳɟɧɢɹ ɢɧɠɟɧɟɪ ɩɨ 

ɡɧɚɧɢɹɦ ɞɨɥɠɟɧ ɤɨɬɨɪɨɣ ɨɰɟɧɢɬɶ ɩɨɧɢɦɚɟɬɫɹ, ɫɥɟɞɭɟɬ ɥɢ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɷɤɫɩɟɪɬɧɚɹ ɷɤɫɩɟɪɬɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ 

ɫɢɫɬɟɦɵ ɞɚɧɧɨɝɨ ɪɟɚɥɶɧɵɦ ɩɪɢɥɨɠɟɧɢɹ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ  ɧɚɣɬɢ ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɯ: 

- ɫɭɳɟɫɬɜɭɸɬ ɜɫɟɝɞɚ ɷɤɫɩɟɪɬɵ ɨɫɧɨɜɧɨɣ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɳɟɫɬɜɭɸɳɢɦɢ, ɤɨɬɨɪɵɟ ɪɟɲɚɸɬ ɫɢɫɬɟɦɵ ɡɚɞɚɱɭ ɩɪɨɛɥɟɦɧɨɣ ɡɧɚ-

ɱɢɬɟɥɶɧɨ ɪɚɛɨɬɚ ɥɭɱɲɟ, ɱɟɦ ɧɚɱɢɧɚɸɳɢɟ ɫɩɟɰɢɚɥɢɫɬɵ; 

- ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɩɟɪɬɵ ɲɟɧɫɬɜɨɜɚɧɢɢ ɫɯɨɞɹɬɫɹ ɜ ɨɰɟɧɤɟ ɨɬɪɚɡɢɬɶɫɹ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɪɟɲɟɧɢɹ, ɬɚɛɥɢɰɚ ɢɧɚɱɟ ɞɚɧɧɨɝɨ ɧɟɥɶɡɹ ɛɭ-

ɞɟɬ ɨɛɴɟɞɢɧɹɸɬ ɨɰɟɧɢɬɶ ɤɚɱɟɫɬɜɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɨɦɨɳɶ ɷɤɫɩɟɪɬɧɨɣ ɨɬɧɨɲɟɧɢɹ ɫɢɫɬɟɦɵ; 

- ɷɤɫɩɟɪɬɵ ɛɵɬɶ ɫɩɨɫɨɛɧɵ ɜɟɪɛɚɥɢɡɨɜɚɬɶ( ɡɚɜɢɫɹɳɢɯ ɜɵɪɚɡɢɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɹɡɵɤɟ) ɢ 

ɪɚɡɪɚɛɨɬɤɚ ɨɛɴɹɫɧɢɬɶ ɢɫɩɨɥɶɡɭɟɦɵɟ ɢɦɢ ɦɟɬɨɞɵ, ɜ ɷɤɫɩɟɪɬɧɚɹ ɩɪɨɬɢɜɧɨɦ ɞɨɩɨɥɧɟɧɢɟ ɫɥɭɱɚɟ ɬɪɭɞɧɨ ɷɬɚɩɨɦ ɪɚɫɫɱɢɬɵɜɚɬɶ 

ɧɚ ɬɨ, ɱɬɨ ɡɚɞɚɱɢ ɡɧɚɧɢɹ ɪɚɛɨ ɷɤɫɩɟɪɬɨɜ ɛɭɞɭɬ ɫɨɫɬɚɜɢɦ ɩɟɪɟɞɚɧɵ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɟ; 

- ɤɥɚɫɫɚɯ ɪɟɲɟɧɢɟ ɩɟɪɬɧɵɟ ɡɚɞɚɱɢ ɬɪɟɛɭɟɬ ɫɬɪɭɦɟɧɬ ɬɨɥɶɤɨ ɪɚɫɫɭɠɞɟɧɢɣ, ɚ ɧɟ ɬɚɤɠɟ ɞɟɣɫɬɜɢɣ ɩɨɥɭɱɟɧɨ; 

- ɡɚɞɚɱɚ ɧɟ ɞɨɥɠɧɚ ɨɫɧɨɜɧɨɟ ɛɵɬɶ ɫɥɢɲɤɨɦ ɬɪɭɞɧɨɣ (ɬ.ɟ. ɟɟ ɩɟɧɶ ɪɟɲɟɧɢɟ ɮɨɪɦɚɥɢɡɚɰɢɹ ɞɨɥɠɧɨ ɡɚ-

ɧɢɦɚɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɭ ɷɤɫɩɟɪɬɚ ɧɟɫɤɨɥɶɤɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɱɚɫɨɜ ɦɧɨɝɢɯ ɢɥɢ ɞɧɟɣ, ɚ ɧɟ ɧɟɞɟɥɶ); 
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- ɪɢɫɭɧɨɤ ɞɨɥɠɧɵ  ɛɵɬɶ ɜɵɞɟɥɟɧɵ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɧɨɜɧɵɟ ɫɜɹɡɢ  ɩɨɧɹɬɢɹ, ɨɬɧɨɲɟɧɢɹ ɫɭɩɟɪɦɢɧ  ɢ ɢɡɜɟɫɬɧɵɟ 

ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɥɢɧɟɣɧɨɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɡɚɞɚɱɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɸɬɫɹ ɷɤɫɩɟɪɬɧɨɣ  ɫɢɫɬɟɦɵ ɦɨɠɟɬ convex ɛɵɬɶ ɫɪɟɞɧɟɣ ɨɩɪɚɜɞɚɧɨ ɨɞɧɢɦ ɪɟɠɢɦɟ ɢɡ ɫɥɟ-

ɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ: ɩɨɥɭɱɟɧɨ ɪɟɲɟɧɢɟ ɫɢɫɬ ɡɚɞɚɱɢ ɩɪɢɧɟɫɟɬ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ, ɧɚɩɪɢɦɟɪ, 

ɬɨɪɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɥɶɡɭɹɫɶ; ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɱɟɥɨɜɟɤɚ-ɷɤɫɩɟɪɬɚ ɡɚɞɚɱɚɯ ɧɟɜɨɡɦɨɠɧɨ ɥɢɛɨ ɨɞɧɨɣ ɢɡ-ɡɚ ɦɨɠɟɬ ɧɟɞɨ-

ɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɟɤɨɬɨɪɨɦ ɷɤɫɩɟɪɬɨɜ , ɥɢɛɨ ɢɡ-ɡɚ ɨɩɢɫɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ  ɜɵɩɨɥɧɹɬɶ 

ɷɤɫ ɩɟɪɬɢɡɭ ɫɥɟɞɭɸɳɢɟ  ɨɞɧɨɜɪɟɦɟɧɧɨ ɜ ɪɚɡɥɢɱɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɦɟɫɬɚɯ ɜɤɥɸɱɚɟɬ . ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɤɫɩɟɪɬɧɨɣ 

ɜɫɟɯ ɫɢɫɬɟɦɵ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɪɚɦɤɚɯ ɤɨɝɞɚ ɢɧɬɟɪɮɟɣɫ ɩɪɢ ɩɟɪɟɞɚɱɟ ɢɧɮɨɪɦɚɰɢɢ ɷɤɫɩɟɪɬɧɚɹ ɷɤɫɩɟɪ-

ɬɭ ɩɪɨɢɫ ɬɚɛɥɢɰɚ ɯɨɞɢɬ ɫɢɦɜɨɥɶɧɵɯ  ɧɟɞɨɩɭɫɬɢɦɚɹ ɩɨɬɟɪɹ xcon ɜɪɟɦɟɧɢ  ɢɥɢ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɪɢ 

ɡɚɞɚɱ ɧɟɨɛɯɨɞ ɫɨɩɪɹɠɟɧɢɢɢɦɨɫɬɢ ɪɟɲɚɬɶ ɜɤɥɸɱɚɸɬ ɡɚɞɚɱɭ ɜ ɨɤɪɭɠɟɧɢɢ, ɨɞɧɨɣ ɜɪɚɠɞɟɛɧɨɦ ɫɫɵɥɤɚ ɞɥɹ ɱɟɥɨɜɟɤɚ. 

 

1.2 ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɦɢ 

 ɫɢɫɬɟɦɚɦɢ 

 

Ɉɩɬɢɦɢɡɚɰɢɹ (ɨɬ ɥɚɬ. optimum ɚɧɚɥɢɡɢɪɭɸɬɫɹ – ɧɚɢɥɭɱɲɢɣ) – ɷɬɨ ɩɪɨɰɟɫɫ ɩɚɪɚɥɥɟɥɶɧɨ ɧɚɯɨɠɞɟɧɢɹ ɢɫɩɨɥɶɡɭɸ 

ɷɤɫɬɪɟɦɭɦɚ ɧɟɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɭɸ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ  ɜɟɥɢɱɢɧɵ (ɩɚɪɚɦɟɬɪɚ) ɬɟɦɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɞɢɚɝɧɨɫɬɢɪɭɸɬ 

ɨɛɴɟɤɬɚ, ɩɪɟɞɫɬɚɜɥɹɟɦɨɣ ɸɬɫɹ ɜ ɜɢɞɟ ɮɭɧɤɰɢɢ (ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɨɧɚɥɚ ɞɢɬɶ). ȿɫɥɢ ɷɬɚ ɮɭɧɤɰɢɹ ɯɚ-

ɪɚɤɬɟɪɢɡɭɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɫɜɨɣɫɬɜɨ ɨɛɴɟɤɬɚ, ɬɨ ɢɳɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɟ ɟɟ ɡɧɚ-

ɱɟɧɢɟ, ɟɫɥɢ ɨɬɪɢɰɚɬɟɥɶɧɨɟ – ɬɨ ɦɢɧɢɦɚɥɶɧɨɟ [5]. 

ȼ ɡɚɞɚɱɚɯ ɷɧɟɪɝɟɬɢɤɢ ɨɩɬɢɦɢɡɚɰɢɹ – ɷɬɨ ɫɬɪɟɦɥɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢ 

ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɧɚɢɥɭɱɲɢɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ, ɩɪɟɞɫɬɚɜɢɜ ɢɯ ɜ ɜɢɞɟ ɰɟ-

ɥɟɜɨɣ ɮɭɧɤɰɢɢ, ɢ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ ɪɟɝɭɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɳɢɯ ɷɤɫɬɪɟɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ [24]. 

ȿɫɥɢ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɫɬɪɚɬɟɝɢɢ ɩɨɢɫɤɚ ɨɩɬɢɦɭɦɭ, ɬɨ ɦɨɠɧɨ ɢɯ ɪɚɡɞɟ-

ɥɢɬɶ ɧɚ ɱɟɬɵɪɟ ɝɪɭɩɩɵ: ɚɧɚɥɢɬɢɱɟɫɤɢɟ, ɪɟɤɭɪɫɢɜɧɵɟ, ɢɬɟɪɚɰɢɨɧɧɵɟ, ɫɬɨɯɚɫɬɢ-

ɱɟɫɤɢɟ. 

Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɪɟɲɟɧɢɢ ɤɥɚɫɫɢɱɟɫɤɢɯ 

ɡɚɞɚɱ ɢ ɡɚɞɚɱ ɫ ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɜ ɜɢɞɟ ɭɪɚɜɧɟɧɢɣ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɛɟɡ ɨɝɪɚ-

ɧɢɱɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ. ɉɭɬɟɦ ɩɪɢ-

ɪɚɜɧɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɧɭɥɸ ɨɬɵɫɤɢɜɚɸɬɫɹ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ, ɚ ɡɚɬɟɦ ɢɫɫɥɟ-
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ɞɭɸɬɫɹ ɬɨɱɤɢ ɫ ɩɨɦɨɳɶɸ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɞɥɹ ɨɬɵɫɤɚɧɢɹ ɦɚɤɫɢɦɭɦɚ. Ɇɟ-

ɬɨɞ ɷɮɮɟɤɬɢɜɟɧ ɩɪɢ ɧɟɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɟɪɟɦɟɧɧɵɯ ɢ ɨɝɪɚɧɢɱɟɧɢɣ; ɫ ɭɜɟ-

ɥɢɱɟɧɢɟɦ ɱɢɫɥɚ ɩɟɪɟɦɟɧɧɵɯ ɢ ɨɝɪɚɧɢɱɟɧɢɣ ɜɨɡɪɚɫɬɚɟɬ ɫɥɨɠɧɨɫɬɶ ɪɟɲɟɧɢɹ 

ɭɪɚɜɧɟɧɢɣ [24]. 

Ɋɟɤɭɪɫɢɜɧɵɟ ɦɟɬɨɞɵ ɨɬɧɨɫɹɬɫɹ ɤ ɦɟɬɨɞɚɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɨɩɪɟɞɟɥɢɬɶ 

ɨɞɧɭ ɩɟɪɟɦɟɧɧɭɸ ɡɚ ɨɞɧɭ ɪɚɫɱɟɬɧɭɸ ɨɩɟɪɚɰɢɸ. Ɋɟɲɟɧɢɟ ɜɫɟɣ ɡɚɞɚɱɢ ɨɫɭ-

ɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɨɨɱɟɪɟɞɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ.  

ɂɬɟɪɚɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɨɛɴɟɞɢɧɹɸɬ ɧɚɢɛɨɥɶɲɭɸ ɝɪɭɩɩɭ ɦɟɬɨɞɨɜ ɩɨɢɫɤɚ 

ɨɩɬɢɦɭɦɨɜ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɫɩɨɫɨɛɵ ɪɚɫɱɟɬɚ ɮɭɧɤɰɢɢ ɰɟɥɢ ɜ ɨɞɧɨɣ ɢɥɢ ɧɟ-

ɫɤɨɥɶɤɢɯ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɬɨɱɤɚɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ ɬɨɱɤɢ. Ɋɚɫɱɟɬ 

ɜɵɩɨɥɧɹɸɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɩɪɢɛɥɢɡɹɬɫɹ ɤ ɧɚɡɧɚɱɟɧɧɨɦɭ ɤɪɢɬɟɪɢɸ ɧɚ ɪɚɫ-

ɫɬɨɹɧɢɟ, ɦɟɧɶɲɟɟ ɧɟɤɨɬɨɪɨɝɨ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɗɬɢ ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɸɬ ɭɫɬɚ-

ɧɚɜɥɢɜɚɬɶ ɬɨɥɶɤɨ ɥɨɤɚɥɶɧɵɟ ɨɩɬɢɦɭɦɵ, ɨɞɧɚɤɨ ɨɧɢ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɫɥɭ-

ɱɚɹɯ, ɤɨɝɞɚ ɨɩɬɢɦɢɡɚɰɢɸ ɩɪɨɜɨɞɹɬ ɜ ɪɚɡɥɢɱɧɵɯ ɢɫɯɨɞɧɵɯ ɬɨɱɤɚɯ. Ɉɩɬɢɦɭɦɵ, 

ɨɩɪɟɞɟɥɹɟɦɵɟ ɷɬɢɦ ɫɩɨɫɨɛɨɦ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨɟ ɪɟɲɟɧɢɟ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɚɛɫɨɥɸɬɧɨɝɨ ɨɩɬɢɦɭɦɚ. 

ɋɬɨɯɚɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɩɬɢɦɢɡɚɰɢɢ (ɦɟɬɨɞɵ ɫɥɭɱɚɣɧɨɝɨ ɩɨɢɫɤɚ ɪɟɲɟ-

ɧɢɣ) ɜɤɥɸɱɚɸɬ ɩɪɨɰɟɞɭɪɵ ɧɚɤɨɩɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɤɨɬɨɪɵɟ ɫɨ-

ɡɧɚɬɟɥɶɧɨ ɜɜɨɞɢɬɫɹ ɷɥɟɦɟɧɬ ɫɥɭɱɚɣɧɨɫɬɢ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɷɬɢɯ ɦɟɬɨɞɨɜ ɡɚɤɥɸ-

ɱɚɸɬɫɹ ɜ ɢɯ ɩɪɨɫɬɨɬɟ, ɧɚɞɟɠɧɨɫɬɢ, ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɢ ɢ ɥɟɝɤɨɫɬɢ ɩɪɨɝɪɚɦ-

ɦɢɪɨɜɚɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɟɬɨɞɵ ɫɥɭɱɚɣɧɨɝɨ ɩɨɢɫɤɚ ɫɬɚɥɢ ɨɞɧɢɦɢ ɢɡ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɨɩɬɢɦɢɡɚɰɢɢ. ɋɬɨɯɚɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɩɬɢɦɢɡɚɰɢɢ 

ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢ 

ɧɚɥɢɱɢɢ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡ-

ɦɨɠɧɵɦ ɨɩɢɫɚɬɶ ɜ ɬɪɚɞɢɰɢɨɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɨɪɦɟ [22]. 
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1.3 ɐɟɥɶ ɪɚɛɨɬɵ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ  

 

1.3.1  ɐɟɥɶ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 
 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɫɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ  ɦɧɨɝɨ ɜɪɟɦɟɧɢ 

ɡɚɧɢɦɚɸɬ ɩɨɢɫɤ ɧɭɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɨɢɡɜɟɞɟɧɢɹ ɨɬɱɟɬɨɜ ɢ ɢɯ ɚɧɚɥɢɡ. ɉɨɢɫɤ 

ɧɭɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɪɨɫɦɨɬɪɨɦ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɫɬɚɬɟɣ, 

ɫɩɪɚɜɨɱɧɢɤɨɜ, ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ, ɫɩɢɫɤɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɯ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤ ɢ ɬ.ɞ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɬɚɤɨɣ ɩɚɪɚɦɟɬɪ, ɤɚɤ ɩɨ-

ɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚ-

ɧɢɹ. Ɉɬ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɚɜɢɫɢɬ ɰɟɧɚ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɜ ɫɥɟɞ-

ɫɬɜɢɢ - ɰɟɧɚ ɧɚ ɜɵɩɭɫɤɚɟɦɭɸ ɩɪɨɞɭɤɰɢɸ, ɱɬɨ ɩɨɡɢɬɢɜɧɨ ɫɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɷɤɨ-

ɧɨɦɢɱɟɫɤɨɦ ɚɫɩɟɤɬɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 80% ɷɧɟɪɝɢɢ ɩɨɥɭɱɚɸɬ ɢɡ ɩɪɢɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ – 

ɧɟɮɬɢ, ɝɚɡɚ, ɭɝɥɹ. ɗɬɢ ɪɟɫɭɪɫɵ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɧɟɜɨɡɨɛɧɨɜɥɹɟɦɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɪɚɧɨ ɢɥɢ ɩɨɡɞɧɨ ɡɚɩɚɫɵ ɷɬɢɯ ɡɟɦɧɵɯ ɛɨɝɚɬɫɬɜ ɢɫɫɹɤɧɭɬ, ɢ ɤ ɷɬɨɦɭ ɞɧɸ ɱɟɥɨɜɟ-

ɱɟɫɬɜɨ ɞɨɥɠɧɨ ɛɵɬɶ ɝɨɬɨɜɨ ɩɟɪɟɣɬɢ ɧɚ ɞɪɭɝɢɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ. Ʉɪɨɦɟ ɷɬɨɝɨ, 

ɩɪɢ ɫɠɢɝɚɧɢɢ ɢɫɤɨɩɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɞɟɥɹɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨɟ ɤɨ-

ɥɢɱɟɫɬɜɨ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɪɚɬɢɦɵɦ ɢɡɦɟɧɟɧɢɹɦ ɤɥɢɦɚɬɚ.  

ɋɧɢɠɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɚɟɬ ɧɟ ɬɨɥɶɤɨ ɜɵɝɨɞɭ ɨɬ ɷɤɨɧɨ-

ɦɢɢ ɧɚ ɷɧɟɪɝɨɡɚɬɪɚɬɚɯ, ɧɨ ɢ ɫɨɯɪɚɧɟɧɢɟ ɡɚɩɚɫɨɜ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢ ɭɥɭɱ-

ɲɟɧɢɟ ɷɤɨɥɨɝɢɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɷɤɫɩɟɪɬɢɡɵ ɢ ɫɨɡɞɚɧɢɟ 

ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚ-

ɧɢɟɦ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɢ ɞɜɢɝɚɬɟɥɹɦɢ) ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɧɚ ɨɫɧɨɜɟ ɦɟ-

ɬɨɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ. 
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1.3.2 Ɏɨɪɦɭɥɢɪɨɜɤɚ ɡɚɞɚɱɢ 

 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɢɡɭɱɢɬɶ ɫɬɪɭɤɬɭɪɭ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɫɨɜɪɟɦɟɧɧɵɯ ɷɤɫɩɟɪɬɧɵɯ 

ɫɢɫɬɟɦ; 

- ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɨɩɪɟɞɟɥɢɬɶ ɤɪɢɬɟɪɢɢ ɨɩɬɢɦɢɡɚɰɢɢ ɫɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɫɜɹɡɢ 

ɦɟɠɞɭ ɧɢɦɢ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ; 

- ɚɞɚɩɬɢɪɨɜɚɬɶ ɦɟɬɨɞ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɫɟ-

ɬɟɣ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɫɬɪɭɤɬɭɪɭ ɛɚɡɵ ɞɚɧɧɵɯ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɫɩɨɫɨɛɵ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɡɧɚɧɢɣ; 

- ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɷɤɫɩɟɪɬɧɭɸ ɫɢɫɬɟɦɭ ɨɩɬɢɦɢɡɚɰɢɢ ɷɧɟɪɝɨɡɚɬɪɚɬ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɷɤɫɩɟɪɬɧɭɸ ɫɢɫɬɟɦɭ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɬɢ ɷɥɟɤɬɪɨ-

ɫɧɚɛɠɟɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɰɟɯɚ ɡɚ ɫɱɟɬ ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɢɜɟ-

ɞɟɧɧɵɯ ɡɚɬɪɚɬ ɦɟɬɨɞɨɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɛɟɡ ɭɱɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɨɬɟ-

ɪɢ ɜ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɩɨɬɟɪɢ ɨɫɜɟɳɟɧɢɹ ɢ ɜɧɭɬɪɟɧɧɢɟ ɩɨɬɟɪɢ ɜ ɩɪɨɜɨɞ-

ɧɢɤɚɯ. 

 

1.3.3 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ȼ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɪɚɜɨɱɧɢɤɢ ɫ ɨɫɧɨɜɧɵɦɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɢ ɦɟɬɨ-

ɞɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɪɚɫɱɟɬɨɜ. 

ȼ ɞɚɧɧɨɣ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɟɥɹɬɫɹ ɧɚ 3 ɝɪɭɩɩɵ. 

ɉɟɪɜɚɹ ɝɪɭɩɩɚ – ɷɬɨ ɞɚɧɧɵɟ, ɜɜɨɞɢɦɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨ-

ɫɬɢ ɫɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. ȼ ɷɬɭ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɩɚɪɚɦɟɬɪɵ: ɧɨɦɢɧɚɥɶɧɚɹ 

ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɢɝɚɬɟɥɹ. 
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 ȼɬɨɪɚɹ ɝɪɭɩɩɚ – ɷɬɨ ɞɚɧɧɵɟ, ɨɩɢɫɚɧɧɵɟ ɜ ɢɫɯɨɞɧɨɦ ɤɨɞɟ ɩɪɨɝɪɚɦɦɵ. 

ɗɬɚ ɝɪɭɩɩɚ ɫɨɞɟɪɠɢɬ: ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ, ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨ-

ɪɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɞɜɢɝɚɬɟɥɟɣ, ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨ-

ɜɚɧɢɹ (ɞɜɢɝɚɬɟɥɟɣ). 

Ɍɪɟɬɶɹ ɝɪɭɩɩɚ – ɷɬɨ ɞɚɧɧɵɟ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɬɚɛɥɢɰɟ ɛɚɡɵ ɞɚɧɧɵɯ, ɨɩɢ-

ɫɵɜɚɸɳɢɟ ɩɚɫɩɨɪɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɥɢ ɞɚɧɧɵɟ ɢɡ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨ-

ɤɭɦɟɧɬɨɜ (ɮɨɪɦɭɥɹɪɵ, ɫɟɪɬɢɮɢɤɚɬɵ, ɢɧɫɬɪɭɤɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɢ ɞɪ). 

Ɍɪɟɬɶɹ ɝɪɭɩɩɚ ɜɤɥɸɱɚɟɬ: ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ, ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɢɝɚɬɟɥɹ, ɚɤɬɢɜɧɵɟ ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨ-

ɪɚ, ɚɤɬɢɜɧɵɟ ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ. 

 

1.3.4 ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ȼɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɩɪɨɦɟ-

ɠɭɬɨɱɧɵɟ ɢ ɨɫɧɨɜɧɵɟ. Ʉ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɨɬɧɨɫɹɬɫɹ ɩɟɪɟɦɟɧɧɵɟ, 

ɫɨɞɟɪɠɚɳɢɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɪɚɫɱɟɬɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɜɵɛɨɪɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɜɵɱɢɫɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ȼ ɷɬɭ ɝɪɭɩɩɭ ɜɯɨɞɹɬ: ɩɨ-

ɬɟɪɢ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɜ ɞɜɢɝɚɬɟɥɹɯ, ɩɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨ-

ɪɚɯ, ɛɟɬɬɚ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɨɥɧɚɹ ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɨɥɧɚɹ ɪɚɫɱɟɬɧɚɹ ɚɤɬɢɜ-

ɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɨɥɧɚɹ ɪɚɫɱɟɬɧɚɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ, ɟɠɟɝɨɞɧɵɟ ɬɟɤɭɳɢɟ ɡɚ-

ɬɪɚɬɵ, ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɢ ɫɬɨɢɦɨɫɬɢ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪ-

ɝɢɢ, ɷɮɮɟɤɬɢɜɧɨɟ ɱɢɫɥɨ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ, ɫɪɟɞɧɹɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ – ɷɬɨ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɜɵɜɨɞɹɬɫɹ ɩɪɨɝɪɚɦɦɨɣ ɧɚ 

ɷɤɪɚɧ ɤɨɦɩɶɸɬɟɪɚ. Ɉɧɢ ɫɥɭɠɚɬ ɞɥɹ ɤɪɚɬɤɨɝɨ ɨɩɢɫɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɢ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɥɟɤɬɪɢ-

ɱɟɫɤɨɣ ɫɟɬɢ. Ƚɪɭɩɩɚ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɢɬ ɢɡ: ɫɩɢɫɤɚ ɬɢɩɚ ɬɪɚɧɫɮɨɪɦɚ-

ɬɨɪɨɜ, ɫɩɢɫɤɚ ɬɢɩɚ ɞɜɢɝɚɬɟɥɟɣ, ɧɨɦɢɧɚɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɣ, ɄɉȾ ɞɜɢ-

ɝɚɬɟɥɟɣ, ɧɨɦɢɧɚɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
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1.3.5 ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ 

 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: ɪɚɫɱɟɬ-

ɧɵɟ ɦɟɬɨɞɵ ɫɟɬɢ, ɦɟɬɨɞɵ ɭɩɪɚɜɥɟɧɢɹ, ɦɟɬɨɞɵ ɬɟɨɪɢɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. 

Ʉ ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɚɦ ɫɟɬɢ ɨɬɧɨɫɹɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ, ɤɨ-

ɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɜɵɛɨɪɟ ɩɨɞɯɨɞɹɳɢɯ ɦɨɞɟɥɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. Ɍɚɤɠɟ 

ɜ ɷɬɭ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɪɚɡɨɦɤɧɭɬɵɯ ɫɟɬɟɣ, ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ 

ɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ, ɦɟɬɨɞ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɞɥɹ ɪɚɫɱɟɬɚ 

ɧɚɝɪɭɡɨɤ. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ, ɤɨ-

ɬɨɪɵɣ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɩɬɢɦɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɫɬɪɨ-

ɢɬɫɹ ɧɚ ɛɚɡɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ ɫ ɧɟɛɨɥɶɲɢɦɢ ɦɨɞɢɮɢɤɚɰɢɹɦɢ.  

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɷɤɫɩɟɪɬɢɡɵ ɫɟɬɢ (ɷɮɮɟɤɬɢɜɧɨ-

ɫɬɢ ɫɟɬɢ) ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɟɬɨɞɵ ɬɟɨɪɢɢ ɜɵɛɨɪɚ  ɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ. 

 

1.4  ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

 

ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɸ ɷɤɫɩɟɪɬɧɵɯ ɫɢ-

ɫɬɟɦ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɧɚɭɤɢ, ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ ɞɚɧɧɵɣ ɬɢɩ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɪɟɲɟɧɢɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɭɡɤɢɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚ-

ɫɬɹɯ. ȼ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɪɚɛɨɬɚ ɷɤɫɩɟɪɬɚ ɡɚɧɢɦɚɟɬ ɞɨɜɨɥɶɧɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ ɢɥɢ ɤɨɝɞɚ ɧɚɥɢɱɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɱɢɫɥɚ ɷɤɫɩɟɪɬɨɜ ɩɨ ɤɚ-

ɤɢɦ-ɥɢɛɨ ɩɪɢɱɢɧɚɦ ɧɟɜɨɡɦɨɠɧɨ. 

ȼɵɹɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɥɸɛɨɣ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɯɚɪɚɤɬɟɪɧɨ: 

- ɨɝɪɚɧɢɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɮɟɪɨɣ ɷɤɫɩɟɪɬɢɡɵ;  

- ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɴɹɫɧɢɬɶ ɰɟɩɨɱɤɭ ɪɚɫɫɭɠɞɟɧɢɣ ɩɨɧɹɬɧɵɦ ɫɩɨɫɨɛɨɦ; 

- ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɢ ɜɵɞɚɜɚɬɶ ɤɨɦɦɟɧɬɚɪɢɢ ɢ ɫɨɜɟɬɵ ɩɪɢ 

ɫɨɦɧɢɬɟɥɶɧɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ; 

- ɧɚɥɢɱɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɫɬɟɩɟɧɧɨɝɨ ɧɚɪɚɳɢɜɚɧɢɹ ɫɢɫɬɟɦɵ; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɛɨɪɚ ɮɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɩɪɚɜɢɥ; 
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- ɫɩɨɫɨɛɧɨɫɬɶ ɫɚɦɨɨɛɭɱɚɬɶɫɹ; 

- ɩɨɥɭɱɟɧɢɟ ɫɨɜɟɬɚ ɧɟ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ ɢɡ ɰɢɮɪ, ɚ ɱɟɬɤɢɣ ɫɨɜɟɬ – ɨɬɜɟɬ 

ɫɢɫɬɟɦɵ. 

ɋɬɨɢɬ ɭɱɢɬɵɜɚɬɶ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɚɤɨɣ ɩɪɟɞɦɟɬɧɨɣ ɷɤɫ-

ɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɭɱɚɫɬɢɟ ɨɫɨɛɨɝɨ ɪɨɞɚ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɨɛɥɚɞɚɸɳɢɯ 

ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɡɧɚɧɢɣ ɢ ɜɵɫɬɭɩɚɸɳɢɯ ɜ ɤɚɱɟɫɬɜɟ ɩɨɫɪɟɞɧɢɤɨɜ ɦɟɠɞɭ ɷɤɫɩɟɪ-

ɬɚɦɢ ɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɤɨɦɩɶɸɬɟɪɧɵɦɢ (ɷɤɫɩɟɪɬɧɵɦɢ) ɫɢɫɬɟɦɚɦɢ.  

Ȼɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɰɟɥɶ, ɡɚɞɚɱɢ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɛɪɚɧɧɨɣ ɬɟɦɵ. 

ɉɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ, 

ɬɚɤɢɯ ɤɚɤ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɞɢɚɝɧɨɫɬɢɤɚ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɦɨɧɢɬɨɪɢɧɝ ɢ ɬ.ɞ. 

ȼɵɞɟɥɟɧɵ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧɵ 

ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɪɚɛɨɬɟ. 
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2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ 

 

2.1 Ɇɟɬɨɞ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ 

 

Ⱥɥɝɨɪɢɬɦ ɦɟɬɨɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɜɩɟɪɜɵɟ ɛɵɥ ɩɪɟɞɥɨɠɟɧ 

1995 ɝɨɞɭ Ɋɷɣɧɟɪɨɦ ɋɬɨɪɧɨɦ ɢ Ʉɟɧɧɟɬɨɦ ɉɪɚɣɫɨɦ [31]. 

Ɇɟɬɨɞ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ (ɚɧɝɥ. differential evolution) — ɦɟ-

ɬɨɞ ɦɧɨɝɨɦɟɪɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ, ɨɬɧɨɫɹɳɢɣɫɹ ɤ ɤɥɚɫ-

ɫɭ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ ɨɩɬɢɦɢɡɚɰɢɢ (ɬɨ ɟɫɬɶ ɪɚɛɨɬɚɟɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ) ɢ ɢɫɩɨɥɶɡɭɸɳɢɣ ɧɟɤɨɬɨɪɵɟ ɢɞɟɢ ɝɟɧɟɬɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ, 

ɧɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɢɯ, ɧɟ ɬɪɟɛɭɟɬ ɪɚɛɨɬɵ ɫ ɩɟɪɟɦɟɧɧɵɦɢ ɜ ɛɢɧɚɪɧɨɦ ɤɨɞɟ [5]. 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ ɩɪɹɦɵɦ, ɬ.ɟ. ɬɪɟɛɭɟɬɫɹ ɜɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɰɟɥɟɜɨɣ 

ɮɭɧɤɰɢɢ, ɚ ɧɟ ɟɟ ɩɪɨɢɡɜɨɞɧɵɯ. 

ȼ ɨɛɳɟɦ ɜɢɞɟ ɚɥɝɨɪɢɬɦ ɦɟɬɨɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɦɨɠɟɬ 

ɛɵɬɶ ɨɩɢɫɚɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.  

ɉɭɫɬɶ ɤɪɢɬɟɪɢɣ ɨɩɬɢɦɚɥɶɧɨɫɬɢ f ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ  

 

f(Х)→minХ                                                                                                  (2.1) 

 

ɩɨɫɪɟɞɫɬɜɨɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɧɚɱɟɧɢɣ ɟɟ ɩɚɪɚɦɟɬɪɨɜ 

 

Х=(x1, x2,…,xn) ∈ Rn                                                                                     (2.2) 

 

Ɉɛɵɱɧɨ ɩɚɪɚɦɟɬɪɵ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɨɝɪɚɧɢɱɟɧɵ ɫɜɨɢɦɢ ɩɪɟɞɟɥɶɧɵɦɢ 

ɡɧɚɱɟɧɢɹɦɢ L ɢ H: 

 

lj ≤ xj ≤ hj,       j = 1,…,n                                                                              (2. 3) 

 

Ʉɚɤ ɢ ɜɫɟ ɷɜɨɥɸɰɢɨɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɨɩɬɢɦɢɡɚɰɢɢ, Ⱦɗ ɪɚɛɨɬɚɟɬ ɫ ɩɨɩɭ-

ɥɹɰɢɟɣ ɪɟɲɟɧɢɣ. ɉɨɩɭɥɹɰɢɹ Ɋ ɩɨɤɨɥɟɧɢɹ G ɫɨɞɟɪɠɢɬ NP ɜɟɤɬɨɪɨɜ ɪɟɲɟɧɢɣ, 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%9C%D0%BE%D0%BD%D1%82%D0%B5-%D0%9A%D0%B0%D1%80%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC


31 
 

ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɢɧɞɢɜɢɞɭɭɦɨɜ ɩɨɩɭɥɹɰɢɢ. Ʉɚɠɞɵɣ ɬɚɤɨɣ ɜɟɤɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɩɨɬɟɧɰɢɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɨɩɬɢɦɢɡɚɰɢɢ: 

 

P(G) = Xi
(G),    i = 1,…,NP,    G = 1,…,gmax ,                                                (2.4) 

 

Ʉɚɠɞɵɣ ɢɡ NP ɢɧɞɢɜɢɞɭɭɦɨɜ ɩɨɩɭɥɹɰɢɢ Ɋ ɫɨɞɟɪɠɢɬ n ɩɚɪɚɦɟɬɪɨɜ 

(ɯɪɨɦɨɫɨɦ ɢɧɞɢɜɢɞɭɭɦɚ): 

 

P(G) = Xi
(G) = x i, j 

(G),    i = 1,…,NP,    j = 1,…,n.                                         (2.5) 

 

Ⱦɥɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɩɨɩɭɥɹɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɨɫɨɛ ɫɥɭɱɚɣɧɨɝɨ ɪɚɡɛɪɨ-

ɫɚ ɩɪɢ ɡɚɞɚɧɧɵɯ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ: 

 ܲሺ଴ሻ = 𝑥௜,௝ ሺ଴ሻ = 𝑟𝑎𝑛𝑑 ௜,௝ × ሺ฀௝  – 𝑙௝ሻ + 𝑙௝ ,   ݅ =  ͳ, … ,𝑁ܲ,   ݆ =  ͳ, … , 𝑛 , (2. 

6) 

 

ɝɞɟ rand – ɷɬɨ ɮɭɧɤɰɢɹ, ɝɟɧɟɪɢɪɭɸɳɚɹ ɫɥɭɱɚɣɧɵɟ ɡɧɚɱɟɧɢɹ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ 

ɪɚɜɧɨɦɟɪɧɨ ɧɚ ɢɧɬɟɪɜɚɥɟ [0, 1]. 

ɋɯɟɦɚ ɪɟɩɪɨɞɭɰɢɪɨɜɚɧɢɹ ɩɨɩɭɥɹɰɢɢ ɜ Ⱦɗ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɨɫɬɚɥɶɧɵɯ ɚɥ-

ɝɨɪɢɬɦɨɜ. ɇɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɩɨɤɨɥɟɧɢɹ P(1), ɩɨɫɥɟɞɭɸɳɟɟ ɩɨɤɨɥɟɧɢɟ ɩɨɩɭɥɹ-

ɰɢɢ P(G+1) ɜɨɫɩɪɨɢɡɜɨɞɹɬ ɫɟɛɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɵɞɭɳɢɯ P(G), ɧɨ ɫɧɚɱɚɥɚ ɮɨɪ-

ɦɢɪɭɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɤɨɥɟɧɢɟ P(G+1)=Ui
(G+1)=ui,j

(G+1), 

 

𝑢௜,௝ሺீ+ଵሻ = {𝑋஼೔,ೕሺீሻ + 𝐹 ∙ ቀ𝑋஺೔,ೕሺீሻ − 𝑋஻೔,ೕሺீሻቁ , ˈ˔ˎи (𝑟𝑎𝑛𝑑௜,௝ ൑ (𝑟ܥ ∨ ሺ݆ = ,  ௜ሻ,𝑋௜,௝ܦ иːачˈ ,                          (2. 7) 

 

 ɝɞɟ А,В,ɋ = rand [1, NP], Ai ≠Bi ≠Ci ≠i; 

       D = rand [1, n], i=1,…,NP,  j = 1,…,n; 

       Cr ∈[0,1]  R; F ∈ [0,2] ∈ R. 
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ɋ – ɬɪɢ ɫɥɭɱɚɣɧɨ ɜɵɛɪɚɧɧɵɯ ɨɬɥɢɱɧɵɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢɧɞɟɤɫɚ, ɬ.ɟ. ɬɪɢ 

ɫɥɭɱɚɣɧɨ ɜɵɛɪɚɧɧɵɯ ɢɧɞɢɜɢɞɭɭɦɚ ɩɨɩɭɥɹɰɢɢ. Ɉɧɢ ɬɚɤɠɟ ɨɬɥɢɱɧɵ ɨɬ ɢɧɞɟɤɫɚ 

ɬɟɤɭɳɟɝɨ ɢɧɞɢɜɢɞɭɭɦɚ, ɩɨɞɥɟɠɚɳɟɝɨ ɢɡɦɟɧɟɧɢɹɦ. D – ɭɤɚɡɵɜɚɟɬ ɧɚ ɫɥɭɱɚɣɧɨ 

ɜɵɛɪɚɧɧɭɸ ɯɪɨɦɨɫɨɦɭ ɭ ɤɚɠɞɨɝɨ ɢɧɞɢɜɢɞɭɭɦɚ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɜɟɪɹɟɬ, ɱɬɨ 

ɢɧɞɢɜɢɞɭɭɦ ɫɥɟɞɭɸɳɟɝɨ ɩɨɤɨɥɟɧɢɹ ɛɭɞɟɬ ɨɬɥɢɱɚɬɶɫɹ ɯɨɬɹ ɛɵ ɧɚ ɨɞɧɭ ɯɪɨɦɨ-

ɫɨɦɭ ɨɬ ɢɧɞɢɜɢɞɭɭɦɚ ɩɪɟɞɵɞɭɳɟɝɨ ɩɨɤɨɥɟɧɢɹ. Cr ɢ F – ɭɩɪɚɜɥɹɸɳɢɟ ɩɚɪɚɦɟɬ-

ɪɵ, ɨɛɚ ɡɧɚɱɟɧɢɹ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɜ ɩɪɨɰɟɫɫɟ ɩɨɢɫɤɚ, ɬɚɤ ɠɟ ɢ NP – ɪɚɡ-

ɦɟɪ ɩɨɩɭɥɹɰɢɢ. F – ɩɚɪɚɦɟɬɪ, ɭɩɪɚɜɥɹɸɳɢɣ ɭɫɢɥɟɧɢɟɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɜɚ-

ɪɢɚɰɢɣ. Cr – ɩɚɪɚɦɟɬɪ, ɭɩɪɚɜɥɹɸɳɢɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɜɵɛɨɪɚ ɦɭɬɢɪɨɜɚɧɧɨɝɨ 

ɡɧɚɱɟɧɢɹ. Ɉɛɚ ɩɚɪɚɦɟɬɪɚ ɜɥɢɹɸɬ ɧɚ ɫɤɨɪɨɫɬɶ ɫɯɨɞɢɦɨɫɬɢ ɢ ɪɨɛɚɫɬɧɨɫɬɶ ɩɪɨ-

ɰɟɫɫɚ ɩɨɢɫɤɚ. ɂɯ ɨɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚɜɢɫɹɬ ɨɬ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ, ɨɝɪɚɧɢ-

ɱɟɧɢɣ ɢ ɪɚɡɦɟɪɚ ɩɨɩɭɥɹɰɢɢ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɧɚɯɨɞɹɬɫɹ 

ɦɟɬɨɞɨɦ ɩɪɨɛ ɢ ɨɲɢɛɨɤ.  

ȼ ɤɥɚɫɫɢɱɟɫɤɨɣ ɫɯɟɦɟ ɜɵɛɨɪɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɩɨɩɭɥɹɰɢɹ 

ɫɥɟɞɭɸɳɟɝɨ ɩɨɤɨɥɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤ 

 

𝑋௜ሺீ+ଵሻ = {𝑈௜ሺீ+ଵሻ, ɟɫɥɢ 𝑓(𝑈௜ீ +ଵ) ൑ 𝑓 ቀ𝑋௜ሺீሻቁ ,𝑋௜ሺீሻ, ɢɧɚɱɟ
.                                         (2. 8) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɠɞɵɣ ɢɧɞɢɜɢɞɭɭɦ ɜɪɟɦɟɧɧɨɣ ɩɨɩɭɥɹɰɢɢ ɫɪɚɜɧɢɜɚɟɬ-

ɫɹ ɫɨ ɫɜɨɢɦ ɞɜɨɣɧɢɤɨɦ ɢɡ ɬɟɤɭɳɟɣ ɩɨɩɭɥɹɰɢɢ. ɂ ɬɨɬ, ɤɬɨ ɛɨɥɶɲɟ ɨɬɜɟɱɚɟɬ 

ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɚɥɶɧɨɫɬɢ, ɩɟɪɟɯɨɞɢɬ ɜ ɫɥɟɞɭɸɳɟɟ ɩɨɤɨɥɟɧɢɟ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɢɧ-

ɞɢɜɢɞɭɭɦɵ ɫɥɟɞɭɸɳɟɝɨ ɩɨɤɨɥɟɧɢɹ ɥɢɛɨ ɨɫɬɚɸɬɫɹ ɬɚɤɢɦɢ ɠɟ ɯɨɪɨɲɢɦɢ, ɥɢɛɨ 

ɫɬɚɧɨɜɹɬɫɹ ɥɭɱɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɯ ɞɭɛɥɢɤɚɬɚɦɢ ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɨɤɨɥɟɧɢɢ. 

Ɍɚɤɠɟ ɜ ɫɯɟɦɟ ɜɵɛɨɪɚ Ⱦɗ ɩɪɨɦɟɠɭɬɨɱɧɵɣ (ɩɪɨɛɧɵɣ) ɢɧɞɢɜɢɞɭɭɦ ɧɟ ɫɪɚɜɧɢɜɚ-

ɟɬɫɹ ɫɨ ɜɫɟɦɢ ɢɧɞɢɜɢɞɭɭɦɚɦɢ ɬɟɤɭɳɟɣ ɩɨɩɭɥɹɰɢɢ, ɚ ɬɨɥɶɤɨ ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɹ-

ɟɬɫɹ ɫɜɨɟɦɭ ɞɭɛɥɢɤɚɬɭ [19]. 

ɂɡ ɦɚɬɟɪɢɚɥɨɜ [1, 5, 15,17,19, 26,27] ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɧɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ 
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ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ, ɧɨ ɢ ɞɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. ȼ ɪɚɛɨɬɚɯ [1, 17]. 

ɨɬɦɟɱɚɟɬɫɹ, ɦɟɬɨɞ Ⱦɗ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɥɚɫɫɢɱɟɫɤɢɯ ɦɟɬɨ-

ɞɨɜ ɨɩɬɢɦɢɡɚɰɢɢ. ȼ ɡɚɤɥɸɱɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɩɟɪɜɨɝɨ ɦɚɬɟɪɢɚɥɚ [19] ɩɪɢɜɟɞɟɧɵ 

ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɨɩɬɢɦɢɡɚɰɢɢ, ɝɞɟ ɩɨɞɱɟɪ-

ɤɢɜɚɟɬɫɹ, ɱɬɨ Ⱦɗ – ɷɬɨ ɨɞɢɧ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɟɣɲɢɯ ɷɜɪɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɩ-

ɬɢɦɢɡɚɰɢɢ ɫɪɟɞɢ ɷɜɨɥɸɰɢɨɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɬɚɤɠɟ ɧɟ ɭɫɬɭɩɚɟɬ ɩɨ ɫɤɨɪɨɫɬɢ 

ɦɟɬɨɞɚɦ ɢɦɢɬɚɰɢɢ ɢ ɩɪɟɜɨɫɯɨɞɢɬ ɩɨ ɬɨɱɧɨɫɬɢ ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ, ɧɟɜɡɢ-

ɪɚɹ ɧɚ ɫɜɨɸ ɩɪɚɤɬɢɱɧɨɫɬɶ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɧɟɫɥɨɠɧɭɸ ɪɟɚɥɢɡɚɰɢɸ. 

ɇɟ ɫɦɨɬɪɹ ɧɚ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɟɬɨɞɚ, ɜ ɫɬɚɬɶɹɯ [15, 26] ɚɜɬɨɪɵ 

ɨɬɦɟɱɚɸɬ ɡɚɜɢɫɢɦɨɫɬɶ, ɤɚɤ ɢ ɜɨ ɜɫɟɯ ɷɜɨɥɸɰɢɨɧɧɵɯ ɚɥɝɨɪɢɬɦɚɯ, ɨɬ ɫɜɨɢɯ ɩɚ-

ɪɚɦɟɬɪɨɜ: ɢɧɨɝɞɚ ɞɚɠɟ ɧɟɛɨɥɶɲɨɟ ɢɡɦɟɧɟɧɢɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɩɚɪɚɦɟɬɪɚ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɭɥɭɱɲɟɧɢɸ ɪɟɡɭɥɶɬɚɬɚ. ȿɫɥɢ ɩɨɩɭɥɹɰɢɹ ɦɚɥɚ ɢ ɜɪɟɦɹ ɜɵɱɢɫɥɟɧɢɹ 

ɮɢɤɫɢɪɨɜɚɧɨ, ɨɧɚ ɭɫɩɟɟɬ ɫɨɡɞɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɤɨɥɟɧɢɣ, ɧɨ ɜɟɪɨɹɬ-

ɧɨɫɬɶ ɫɯɨɠɞɟɧɢɹ ɤ ɥɨɤɚɥɶɧɨɦɭ ɷɤɫɬɪɟɦɭɦɭ ɩɨɜɵɲɚɟɬɫɹ. ɋɥɢɲɤɨɦ ɛɨɥɶɲɨɣ 

ɪɚɡɦɟɪ ɩɨɩɭɥɹɰɢɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɨɦɭ, ɱɬɨ ɱɢɫɥɨ ɩɨɤɨɥɟɧɢɣ ɫɬɚɧɟɬ ɧɟɞɨ-

ɫɬɚɬɨɱɧɵɦ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɝɥɨɛɚɥɶɧɨɝɨ ɷɤɫɬɪɟɦɭɦɚ. ȼɨɩɪɨɫ ɨɛ ɬɟɨɪɟɬɢɱɟɫɤɢ 

ɨɩɬɢɦɚɥɶɧɨɦ ɪɚɡɦɟɪɟ ɩɨɩɭɥɹɰɢɢ ɜ ɚɥɝɨɪɢɬɦɚɯ ɫ ɦɭɬɚɰɢɟɣ ɨɫɬɚёɬɫɹ ɨɬɤɪɵɬɵɦ. 

ɍɜɟɥɢɱɢɜɚɹ ɫɢɥɭ ɦɭɬɚɰɢɢ F, ɦɵ ɭɜɟɥɢɱɢɜɚɟɦ ɫɬɨɯɚɫɬɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ 

ɚɥɝɨɪɢɬɦɚ. Ʌɨɤɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɪɢ ɷɬɨɦ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ. ɋɤɨɪɨɫɬɶ ɫɯɨɞɢɦɨɫɬɢ ɩɪɢ ɷɬɨɦ ɫɢɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ. ɉɪɢ ɧɟɛɨɥɶ-

ɲɨɣ ɠɟ ɫɢɥɟ ɦɭɬɚɰɢɢ ɚɥɝɨɪɢɬɦ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɝɪɚɞɢɟɧɬɧɵɦ ɦɟɬɨɞɚɦ, ɬɚɤ ɤɚɤ 

ɡɚ ɫɱɟɬ ɩɨɞɫɬɪɨɣɤɢ ɨɛɥɚɤɚ ɬɨɱɟɤ ɤ ɫɬɪɭɤɬɭɪɟ ɮɭɧɤɰɢɢ ɨɧ ɮɚɤɬɢɱɟɫɤɢ ɫɬɪɨɢɬ 

ɩɪɢɛɥɢɠɟɧɢɟ ɝɪɚɞɢɟɧɬɚ [17]. 

 

2.2  Ɉɫɨɛɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɤɚɤ ɫɢɫɬɟɦɵ 

 

ɋɢɫɬɟɦɨɣ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɚɡɵɜɚɸɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɩɪɨ-

ɢɡɜɨɞɫɬɜɚ, ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɉɧɢ ɫɨɡɞɚɸɬɫɹ ɞɥɹ ɨɛɟɫ-

ɩɟɱɟɧɢɹ ɩɪɢɟɦɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬ: ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ 
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ɪɚɡɥɢɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɟɱɢ, ɷɥɟɤɬɪɨɥɢɡɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɚɩɩɚɪɚ-

ɬɵ ɢ ɦɚɲɢɧɵ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɜɚɪɤɢ, ɨɫɜɟɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɢ ɞɪ. 

ɗɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɧɚɡɵɜɚɸɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞ-

ɫɬɚɧɰɢɣ ɢ ɩɪɢɟɦɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɥɢɧɢɹɦɢ ɷɥɟɤ-

ɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. 

ɗɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɧɚɡɵɜɚɸɬ ɱɚɫɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɫɨ-

ɫɬɨɹɳɭɸ ɢɡ ɝɟɧɟɪɚɬɨɪɨɜ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɨɜɵɫɢɬɟɥɶɧɵɯ ɢ ɩɨ-

ɧɢɡɢɬɟɥɶɧɵɯ ɩɨɞɫɬɚɧɰɢɣ, ɥɢɧɢɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɢ ɩɪɢɟɦɧɢɤɨɜ ɷɥɟɤɬɪɨ-

ɷɧɟɪɝɢɢ. Ɉɬɥɢɱɢɟ ɟɟ ɨɬ ɩɪɟɞɵɞɭɳɟɣ ɫɢɫɬɟɦɵ ɜ ɬɨɦ, ɱɬɨ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɧɟ 

ɜɯɨɞɢɬ ɱɚɫɬɶ, ɨɬɧɨɫɹɳɚɹɫɹ ɤ ɩɟɪɜɢɱɧɵɦ ɞɜɢɝɚɬɟɥɹɦ ɢ ɭɫɬɪɨɣɫɬɜɚɦ, ɤɨɬɨɪɵɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɢɯ ɩɢɬɚɧɢɟ.  

ɗɥɟɤɬɪɢɱɟɫɤɢɦɢ ɫɟɬɹɦɢ ɧɚɡɵɜɚɸɬ ɱɚɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɫɨɫɬɨ-

ɹɳɢɟ ɢɡ ɩɨɞɫɬɚɧɰɢɣ ɢ ɥɢɧɢɣ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. Ⱦɚɧɧɵɟ ɫɟɬɢ ɩɨɞɪɚɡɞɟɥɹ-

ɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ: ɞɨ 1000 ȼ ɢ ɛɨɥɶɲɟ 1000ȼ, ɩɪɨɩɢɫɚɧɧɵɟ ɜ ȽɈɋɌ 721 -97. 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɟɬɶ ɫɥɭɠɢɬ ɞɥɹ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɦɟɫɬɚ ɟɟ ɩɪɨɢɡɜɨɞ-

ɫɬɜɚ ɤ ɦɟɫɬɚɦ ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɟɠɞɭ ɩɨɬɪɟɛɢɬɟɥɹɦɢ. 

Ʉ ɩɪɨɦɵɲɥɟɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹɦ ɨɬɧɨɫɹɬ: ɡɚɜɨɞɵ, ɤɨɦɛɢɧɚɬɵ, ɮɚɛɪɢɤɢ, 

ɲɚɯɬɵ, ɤɚɪɶɟɪɵ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɪɟɦɨɧɬɧɵɟ ɛɚɡɵ, ɬɢɩɨɝɪɚɮɢɢ, ɩɪɟɞɩɪɢɹ-

ɬɢɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ, ɜɨɞɧɨɝɨ, ɜɨɡɞɭɲɧɨɝɨ, ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɢ ɝɨɪɨɞɫɤɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɪ. Ʉ ɝɪɚɠɞɚɧɫɤɢɦ – ɠɢɥɵɟ ɢ ɨɛɳɟɫɬɜɟɧɧɵɟ ɨɛɴɟɤɬɵ.  

ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɜɧɟɲɧɟɟ ɢ ɜɧɭɬɪɟɧɧɟɟ. 

ɉɨɞ ɜɧɟɲɧɢɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟɦ ɩɨɧɢɦɚɸɬ ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ, ɨɛɟɫɩɟɱɢ-

ɜɚɸɳɢɯ ɩɟɪɟɞɚɱɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɜɵɛɪɚɧɧɨɣ ɬɨɱɤɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɷɧɟɪɝɨ-

ɫɢɫɬɟɦɟ ɞɨ ɩɪɢɟɦɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɩɪɟɞɩɪɢɹɬɢɣ ɢɥɢ ɝɪɚɠɞɚɧɫɤɢɯ ɡɞɚɧɢɣ. 

ȼɧɭɬɪɟɧɧɟɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ – ɤɨɦɩɥɟɤɫ ɫɟɬɟɣ ɢ ɩɨɞɫɬɚɧɰɢɣ, ɪɚɫɩɨ-

ɥɨɠɟɧɧɵɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɟɝɨ ɰɟɯɚɯ. 

Ɋɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 

ɧɚɱɢɧɚɸɬ ɫ ɢɡɭɱɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ ɨɫɨɛɟɧɧɨɫɬɟɣ. ɇɚ ɩɟɪɜɨɣ 

ɫɬɚɞɢɢ ɚɧɚɥɢɡɢɪɭɸɬ ɜɡɚɢɦɨɫɜɹɡɶ ɨɬɞɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɚɝɪɟ-

ɝɚɬɨɜ, ɜɨɡɦɨɠɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɩɟɪɟɪɵɜɨɜ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ ɜɫɟɝɨ ɩɪɟɞɩɪɢɹ-
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ɬɢɹ, ɚ ɬɚɤɠɟ ɨɬɞɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢɥɢ ɰɟɯɨɜ. Ɋɚɫɫɱɢɬɵɜɚɸɬ ɨɠɢɞɚɟɦɵɟ ɷɥɟɤ-

ɬɪɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɰɟɯɨɜ ɢ ɨɬɞɟɥɶɧɵɯ ɤɪɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɝɪɟɝɚɬɨɜ, ɚ 

ɬɚɤɠɟ ɨɠɢɞɚɟɦɭɸ ɪɚɫɱɟɬɧɭɸ ɧɚɝɪɭɡɤɭ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɰɟɥɨɦ. 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɧɚ ɩɭɬɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɞɨ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɚ ɧɚ ɫɨɜɪɟ-

ɦɟɧɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɪɚɡ, ɚ 

ɬɨɤɢ ɟɟ ɩɨ ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɞɪɨɛɹɬɫɹ ɧɚ ɦɟɧɟɟ ɦɟɥɤɢɟ ɢ ɪɚɡ-

ɜɟɬɜɥɹɸɬɫɹ. 

ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɬɪɚɧɫ-

ɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɹɯ, ɤɨɬɨɪɵɟ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɜ ɫɯɟɦɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ) ɧɚɡɵɜɚɸɬ ɝɥɚɜɧɵɦɢ ɩɨɧɢɡɢɬɟɥɶɧɵɦɢ ɩɨɞɫɬɚɧɰɢɹɦɢ 

(Ƚɉɉ) ɢ ɰɟɯɨɜɵɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɦɢ ɩɨɞɫɬɚɧɰɢɹɦɢ (Ɍɉ). 

Ⱦɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɢɦɟ-

ɧɹɸɬ ɪɚɞɢɚɥɶɧɵɟ, ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɢ ɫɦɟɲɚɧɧɵɟ ɫɯɟɦɵ. Ɋɚɞɢɚɥɶɧɵɟ ɫɯɟɦɵ ɩɨ-

ɥɭɱɢɥɢ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. Ɇɚɝɢɫɬɪɚɥɶɧɵɟ – ɩɪɢɦɟɧɹɸɬ ɪɟɠɟ, ɜ ɨɫ-

ɧɨɜɧɨɦ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ ɢɦɟɸɬ ɛɨɥɶɲɭɸ ɦɨɳɧɨɫɬɶ ɢ 

ɪɚɫɩɨɥɨɠɟɧɵ ɜɛɥɢɡɢ ɬɪɚɫɫ, ɭɞɨɛɧɵɯ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɦɚɝɢɫɬɪɚɥɟɣ. ɑɚɳɟ ɢɯ ɩɪɢ-

ɦɟɧɹɸɬ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɪɚɞɢɚɥɶɧɵɦɢ. 

ɉɪɢɧɹɬɵɣ ɫɩɨɫɨɛ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɩɪɟɞɟ-

ɥɹɟɬ ɫɯɟɦɭ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ. ɇɚ ɜɵɛɨɪ ɫɯɟɦɵ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹ-

ɧɢɟ  ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɢ ɩɢ-

ɬɚɧɢɹ, ɱɢɫɥɨ, ɦɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ, ɩɪɢɧɹɬɨɟ ɧɚɩɪɹɠɟ-

ɧɢɟ ɫɟɬɟɣ, ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɭɫɥɨɜɢɹ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɯɚɪɚɤ-

ɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ɱɢɫɥɨ, ɦɨɳɧɨɫɬɶ ɢ ɪɚɫɩɨ-

ɥɨɠɟɧɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɧɚɛɢɪɚɸɬ ɧɚ ɨɫ-

ɧɨɜɟ ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ [21]. 

Ⱥɧɚɥɢɡ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɤɚɤ ɫɢɫɬɟɦɵ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɞɨɥɠɟɧ ɜɵ-

ɹɜɢɬɶ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛ-

ɠɟɧɢɹ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬ: 
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ɚ) ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ – ɄɉȾ – η – ɩɨɤɚɡɚɬɟɥɶ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ (ɭɫɬɪɨɣɫɬɜɚ, ɦɚɲɢɧɵ) ɜ ɩɥɚɧɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɥɢɛɨ ɩɟɪɟɞɚɱɢ 

ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

η = Ɋɩɨɥ𝑃ɩɨɥɧ
  % ,                                                                                               (2.9) 

 

ɝɞɟ Ɋɩɨɥ – ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ; 

       Ɋɩɨɥɧ – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ (ɫɭɦɦɚɪɧɚɹ); 

ɛ) ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ – ɩɨɤɚɡɚɬɟɥɶ ɫɢɫɬɟɦɵ (ɭɫɬɪɨɣɫɬɜɚ, 

ɦɚɲɢɧɵ), ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɧɚɥɢɱɢɟ ɪɟɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ ɧɚɝɪɭɡɤɟ ɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 cos𝜑 = 𝑃ɩɨɥ𝑆ɩɨɥɧ
 % ,                                                                                       (2.10) 

 

ɝɞɟ Sɩɨɥɧ – ɩɨɥɧɚɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ; 

ɜ) ɩɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɞɜɢɝɚɬɟɥɹɯ ɢ ɬɪɚɧɫɮɨɪ-

ɦɚɬɨɪɚɯ;  

ɝ) ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ; 

ɞ) ɨɝɪɚɧɢɱɟɧɢɹ, ɧɚɥɚɝɚɟɦɵ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ. 

ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɜ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɯɟɦɚ ɫ ɜɯɨɞɧɵɦ ɧɨɦɢɧɚɥɶ-

ɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 380/220 ȼ ɢ ɢɦɟɸɳɚɹ ɦɚɝɢɫɬɪɚɥɶɧɭɸ ɬɨɩɨɥɨɝɢɸ, ɬɨ ɛɭɞɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɥɢɱɢɧɵ ɢ ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ ɧɚɝɪɭɡɨɤ ɫɟɬɢ.  

 

2.3 Ɇɨɞɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɶɸ 

 

2.3.1  ɋɬɪɭɤɬɭɪɚ ɫɟɬɢ 

 

ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, ɹɜɥɹɸɳɚɹɫɹ ɬɢ-

ɩɨɜɨɣ ɞɥɹ ɭɱɚɫɬɤɚ ɰɟɯɚ, ɧɚɩɪɢɦɟɪ, ɫɛɨɪɨɱɧɨɝɨ ɢɥɢ ɤɭɡɧɟɱɧɨɝɨ. 



37 
 

 

Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ 

 

Ɉɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɨɞɫɬɚɧɰɢɢ Ɍɉ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɢɡɲɢɦ ɧɚɩɪɹɠɟ-

ɧɢɟɦ 380/220 ȼ ɩɪɨɤɥɚɞɵɜɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɟɬɶ. ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ Ɇ1, Ɇ2, 

Ɇ3 – ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɟ, ɚɫɢɧɯɪɨɧɧɵɟ (ɬɚɛɥɢɰɚ 2.1), ɨɫɜɟɬɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ – 

ɫɢɦɦɟɬɪɢɱɧɚɹ. ɇɚɝɪɭɡɤɚ Ɋɪ
 ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɥɢɧɢɢ I – 20ɤȼɬ, ɥɢɧɢɢ II – 30ɤȼɬ.  

 

Ɍɚɛɥɢɰɚ 2.1 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɫɢɧɯɪɨɧɧɵɯ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɯ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜ ɩɪɢɦɟɪɟ 

ɉɨɤɚɡɚɬɟɥɶ ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

Ɇ1 Ɇ2 Ɇ3 

Ɇɨɳɧɨɫɬɶ ுܲɤȼɬ 7 14 10 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 𝜂 0,82 0,85 0,87 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos𝜑 0,9 0,88 0,92 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɚɤɬɢɜɧɨɣ 

ɦɨɳɧɨɫɬɢ tgφ 

0,48 0, 53 0,43 
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Ɍɪɟɛɭɟɬɫɹ ɩɨɞɨɛɪɚɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɢ ɞɜɢɝɚɬɟ-

ɥɢ) ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɜ ɫɟɬɢ ɡɚ ɫɱɟɬ ɦɢɧɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɦɟɬɨɞɨɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ. 

ɉɪɟɠɞɟ ɱɟɦ ɚɞɚɩɬɢɪɨɜɚɬɶ ɦɟɬɨɞ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ, ɧɟɨɛɯɨ-

ɞɢɦɨ ɜɵɹɜɢɬɶ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɫɟɬɢ.  

 

2.3.2  Ʉɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

 

Ʉɪɢɬɟɪɢɟɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɫɥɭɠɚɬ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ.  

ȿɫɥɢ ɢɡɨɛɪɚɡɢɬɶ ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɜɢɞɟ ɝɪɚɮɚ, ɬɨ ɩɨɥɭɱɢɦ ɝɪɚɮ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ.  

ȼ ɝɪɚɮɟ ɟɫɬɶ  ɩɟɪɟɦɟɧɧɵɟ ɬɪɟɯ ɜɢɞɨɜ: 

ɚ) ɜɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ – ɜɫɟ ɩɟɪɟɦɟɧɧɵɟ, ɭ ɤɨɬɨɪɵɯ ɧɟɬ ɪɚɡɜɟɬɜɥɟɧɢɣ. 

ȼɯɨɞɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɜɧɟɲɧɢɟ ɢ ɜɧɭɬɪɟɧɧɢɟ; 

ɛ) ɜɧɟɲɧɢɟ ɩɚɪɚɦɟɬɪɵ – ɬɟ ɞɚɧɧɵɟ, ɱɬɨ ɦɨɠɧɨ ɩɨɦɟɧɹɬɶ, ɥɢɛɨ ɜɵ-

ɛɪɚɬɶ (ɧɚ ɝɪɚɮɟ ɜɵɞɟɥɟɧɵ ɩɨɥɭɠɢɪɧɵɦ ɲɪɢɮɬɨɦ ɢ ɩɨɞɱɟɪɤɧɭɬɵ). ɗɬɨ ɬɟ ɩɚɪɚ-

ɦɟɬɪɵ, ɱɬɨ ɧɭɠɧɨ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ. Ɉɧɢ ɹɜɥɹɸɬɫɹ ɜɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɥɹ 

ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ; 

ɜ) ɜɧɭɬɪɟɧɧɢɟ ɩɚɪɚɦɟɬɪɵ – ɬɟ, ɱɬɨ ɧɟ ɢɡɦɟɧɹɸɬɫɹ (ɧɚ ɝɪɚɮɟ ɩɨɞɱɟɪɤ-

ɧɭɬɵ). ɂɯ ɡɧɚɱɟɧɢɹ ɛɟɪɭɬɫɹ ɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɚɛɥɢɰ ɜ ɫɩɪɚɜɨɱɧɢɤɚɯ ɧɚ ɨɫɧɨ-

ɜɚɧɢɢ ɜɵɛɪɚɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɜɢɝɚɬɟɥɹ ɢɥɢ ɞɪɭɝɢɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɚɫ-

ɱɟɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ (const).  

Ʌɢɧɢɢ ɩɨɤɚɡɵɜɚɸɬ ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ, ɚ ɫɬɪɟɥɤɢ – ɜ ɤɚ-

ɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɫɱɢɬɵɜɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ. ɗɤɨ-

ɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɟɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢɜɟɞɟɧɧɵɦɢ ɡɚɬɪɚɬɚɦɢ, ɤɨɬɨ-

ɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 З = Еː ∗ К + ɋ  ɪɭɛ. ,                                                                               (2.11) 
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ɝɞɟ Еɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ – const (ɡɧɚɱɟɧɢɟ ɨɬ 0,1 -0, 

33 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɪɚɫɥɢ); 

       К – ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ  - const; 

       ɋ – ɟɠɟɝɨɞɧɵɟ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ. 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɟɠɟɝɨɞɧɵɟ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɟɫɬɶ ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧ-

ɧɵɯ ɨɬɱɢɫɥɟɧɢɣ  ɋɚ ɢ ɫɬɨɢɦɨɫɬɢ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  ɋ𝑛. 

 

ɋ = ɋɚ + ɋ𝑛  ɪɭɛ.,                                                                                   (2.12) 

  

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɋɚ = ɬܲ ∗ Кɬଵ଴଴ + ɨܲ ∗ Кɨଵ଴଴  ɪɭɛ.,                                                                   (2.13) 

 

ɝɞɟ Ɋɬ, Ɋɨ –  ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɜ % - const ; 

       Кɬ,Кɨ – ɫɬɨɢɦɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɞɜɢɝɚɬɟɥɹ – const (ɡɧɚɱɟɧɢɹ ɡɚɜɢɫɹɬ ɨɬ 

ɜɵɛɪɚɧɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɞɜɢɝɚɬɟɥɹ). 

ȼ ɤɚɱɟɫɬɜɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜɵɫɬɭɩɚɸɬ ɫɬɨɢɦɨɫɬɢ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪ-

ɝɢɢ  ɋn: 

 

ɋ𝑛 = ɋɨ ∗ ሺ∆ɗɚ.ɬ. + ∆ɗɚ.ɞ.ሻ  ɪɭɛ.,                                                             (2.14) 

 

ɝɞɟ  ɋɨ – ɫɬɨɢɦɨɫɬɶ 1ɤȼɬ*ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  – const (ɪɚɜɧɨ 2,5); 

       ∆ɗɚ.ɞ. – ɩɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɜ ɞɜɢɝɚɬɟɥɹɯ – ɩɟɪɟɦɟɧɧɚɹ ɩɪɨɦɟɠɭɬɨɱ-

ɧɵɯ ɜɵɱɢɫɥɟɧɢɣ; 

       ∆ɗɚ.ɬ. – ɩɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ – ɩɟɪɟɦɟɧɧɚɹ ɩɪɨɦɟ-

ɠɭɬɨɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɜ ɞɜɢɝɚɬɟɥɹɯ ∆ɗɚ.ɞ.: 
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∆ɗɚ.ɞ. = ∑ ቀଵ−𝜂ɞଵ଴଴ ∗ ɧܲɞቁ  ˍВ฀ч,𝑛ˇ௞=ଵ           

(2.15) 

ɝɞɟ ηɞ – ɄɉȾ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɢɝɚɬɟɥɹ - const; 

       Ɋɧɞ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɟɣ - ɜɧɟɲɧɹɹ ɨɩɬɢɦɢɡɢɪɭɟɦɚɹ ɩɟɪɟ-

ɦɟɧɧɚɹ; 

       nɞ- ɱɢɫɥɨ ɞɜɢɝɚɬɟɥɟɣ– const. 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ∆ɗɚ.ɬ.: 

 ∆ɗɚ.ɬ. = ͺ͹͸Ͳ ∗ 𝑛ɬ ∗ ∆ ɯܲɯ + ଵ୬ɬ
∗ ∆ ɤܲɡ ∗ ßଶ ∗ Ɍɦ   ɤȼ฀ɱ,          

(2.16) 

 

ɝɞɟ ∆Ɋɯɯ – ɫɭɦɦɚ ɩɨɬɟɪɶ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ– const; 

       ∆Ɋɤɡ – ɫɭɦɦɚ ɩɨɬɟɪɶ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ – const; 

       nɬ – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ– const; 

       8760 – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɝɨɞ – const; 

       Ɍɦ – ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ – const (10 % ɨɬ  ɪɚɛɨ-

ɱɟɝɨ ɜɪɟɦɟɧɢ ɜ ɝɨɞ); 

       β- ɤɨɷɮɮɢɰɢɟɧɬ – ɩɟɪɟɦɟɧɧɚɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. 

Ʉɨɷɮɮɢɰɢɟɧɬ β ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

β = 𝑆ɪ𝑆ɧɬ
 ,                                                                                                      (2.17) 

 

ɝɞɟ Sp- ɩɨɥɧɚɹ ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – ɩɟɪɟɦɟɧɧɚɹ ɩɪɨɦɟɠɭɬɨɱ-

ɧɵɯ ɜɵɱɢɫɥɟɧɢɣ; 

      Sɧɬ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – ɜɧɟɲɧɹɹ ɨɩɬɢɦɢɡɢɪɭɟɦɚɹ 

ɩɟɪɟɦɟɧɧɚɹ. 

ɋɭɦɦɚ ɩɨɬɟɪɶ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ∆Ɋɯɯ ɢ ɫɭɦɦɚ ɩɨɬɟɪɶ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ∆Ɋɤɡ – ɩɚɫɩɨɪɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɢɬ ɜɵ-
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ɛɨɪɚ  ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɭɫɥɨ-

ɜɢɹ: 

 𝑆ɧɬ ൒ ∑𝑃ɧɞ𝑛ɬ ∗ Кɡ
 ,                                                                                               (2.18) 

ɝɞɟ Sɧɬ – ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ - ɜɧɟɲɧɹɹ ɨɩɬɢɦɢɡɢɪɭɟɦɚɹ ɩɟɪɟ-

ɦɟɧɧɚɹ; 

      ∑Ɋɧɞ – ɫɪɟɞɧɢɟ ɚɤɬɢɜɧɵɟ ɦɨɳɧɨɫɬɢ – const; 

       Кɡ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – const (ɡɧɚɱɟɧɢɟ ɨɬ [0,7; 1,4] ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɮɟɪɵ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ). 

ɉɨɥɧɚɹ ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 𝑆𝑝 

 𝑆𝑝 = √ 𝑝ܲଶ + ܳ𝑝ଶ  ɤȼɬ,                                                                                (2.19) 

 

ɝɞɟ Ɋɪ – ɩɨɥɧɚɹ ɪɚɫɱɟɬɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ– ɩɟɪɟɦɟɧɧɚɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɜɵ-

ɱɢɫɥɟɧɢɣ; 

      Qp – ɩɨɥɧɚɹ ɪɚɫɱɟɬɧɚɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ– ɩɟɪɟɦɟɧɧɚɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 

ɜɵɱɢɫɥɟɧɢɣ. 

Ɋɚɫɱɟɬɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Pp ɜɫɟɣ ɝɪɭɩɩɵ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɨɩɪɟ-

ɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

Pp =  Кp * Pɧɞ  ɤȼɬ,                                                                                    (2.20) 

 

ɝɞɟ Кɪ- ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ– ɩɟɪɟɦɟɧɧɚɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɜɵɱɢɫ-

ɥɟɧɢɣ ( ɬɚɛɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɨɥɭɱɚɟɦɨɟ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ Ʉɢ = 1 ɢ nɷ ɷɮɮɟɤɬɢɜ-

ɧɨɝɨ ɱɢɫɥɚ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ); 

       Ɋɧɞ –ɫɪɟɞɧɹɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ (ɜɵɲɟ ɮɨɪɦɭɥɚ). 

Ɉɩɪɟɞɟɥɹɟɦ ɷɮɮɟɤɬɢɜɧɨɟ ɱɢɫɥɨ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ nɷ, ɲɬ, ɩɨ ɮɨɪɦɭɥɟ: 

 𝑛ɷ = ሺ∑𝑃ɧɞሻమ∑𝑛∙𝑃𝐻  ɲɬ.,                                                                                        (2.21) 
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ɝɞɟ Ɋɧɞ –ɧɨɦɢɧɚɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ; 

       n-ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɜ ɫɟɬɢ – ɩɟɪɟɦɟɧɧɚɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɜɵɱɢɫ-

ɥɟɧɢɣ. 

Ɋɚɫɱɟɬɧɚɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Qp, ɩɨ ɮɨɪɦɭɥɟ: 

 

 ܳ𝑝 = ͳ,ͳܳ𝑐   ɤɜɚɪ ,                                                                             (2.22) 

 

ɝɞɟ ɟɫɥɢ nɷ>10, ɬɨ Qɪ = ∑ Qɫ ; ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ܳ𝑝 = ͳ,ͳܳ𝑐; 

       Qɫ – ɫɪɟɞɧɹɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ – ɩɟɪɟɦɟɧɧɚɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɜɵɱɢɫɥɟ-

ɧɢɣ. 

ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ Qɫ, ɩɨɥɨɠɢɦ 

ɜɟɥɢɱɢɧɭ Ʉɂ ɪɚɜɧɨɣ ɟɞɢɧɢɰɟ, ɬɚɤ ɤɚɤ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɸɬ ɡɧɚɱɟɧɢɟ 

ɄɉȾ, ɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦ, ɬɨ ɧɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɧɟɨɩɪɚɜɞɚɧɧɨ: 

 ܳ𝑐 = 𝐾и ∙ ܳɧ = 𝐾ɢ ∙ ∑ ܲː ˇ tg𝜑   ɤɜɚɪ,                                                        (2.23) 

 

ɝɞɟ 𝐾и – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 

       Ɋɧɞ – ɫɭɦɦɚ ɧɨɦɢɧɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ; 

       tgφ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ – ɜɧɟɲɧɹɹ ɨɩɬɢɦɢɡɢɪɭɟɦɚɹ ɩɟɪɟ-

ɦɟɧɧɚɹ.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɜɟɧ 1, ɫɭɦɦɚ ɧɨɦɢɧɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ 

ɟɫɬɶ ɫɪɟɞɧɹɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ, ɚ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜɵɪɚ-

ɠɚɟɬɫɹ ɱɟɪɟɡ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

 

2.3.3  Ɇɨɞɟɥɶ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ 

 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɨɞɞɟɪɠɤɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɝɟ-

ɧɟɪɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɚɥɶɬɟɪɧɚɬɢɜ ɪɟɲɟɧɢɣ, ɢɯ ɨɰɟɧɤɟ ɢ ɜɵɛɨɪɟ ɥɭɱɲɟɣ ɚɥɶɬɟɪ-
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ɧɚɬɢɜɵ. ɉɪɢ ɜɵɛɨɪɟ ɚɥɶɬɟɪɧɚɬɢɜ ɩɪɢɯɨɞɢɬɫɹ ɭɱɢɬɵɜɚɬɶ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɪɨɬɢ-

ɜɨɪɟɱɢɜɵɯ ɬɪɟɛɨɜɚɧɢɣ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɰɟɧɢɜɚɬɶ ɜɚɪɢɚɧɬɵ ɪɟɲɟɧɢɣ ɩɨ ɦɧɨ-

ɝɢɦ ɤɪɢɬɟɪɢɹɦ. ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɪɟɲɚɟɦɵɯ ɫɟɝɨɞɧɹ ɡɚɞɚɱ ɹɜɥɹɟɬɫɹ 

ɢɯ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɫɬɶ, ɩɨɷɬɨɦɭ ɥɢɰɚɦ, ɩɪɢɧɢɦɚɸɳɢɦ ɪɟɲɟɧɢɹ (ɅɉɊ), ɩɪɢ-

ɯɨɞɢɬɫɹ ɨɰɟɧɢɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɫɢɥ, ɜɥɢɹɧɢɣ, ɢɧɬɟɪɟɫɨɜ ɢ ɩɨɫɥɟɞɫɬɜɢɣ, ɯɚɪɚɤɬɟ-

ɪɢɡɭɸɳɢɯ ɜɚɪɢɚɧɬɵ ɪɟɲɟɧɢɣ.  

Ɇɨɞɟɥɶ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɡɚɞɚɱɭ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɬɟɪɶ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɡɚɞɚɱɭ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ɂɚɞɚɱɚ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨ-

ɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɧɚɣɬɢ ɧɚɛɨɪ ɡɧɚɱɟ-

ɧɢɣ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɝɚɬɟɥɟɣ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɦɢɧɢɦɭɦ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

ɋ𝑛 = ɋ𝑛ሺη⃗ ˇ, ܲ⃗ ɧɞ, 𝑆 ɧɬ, cosφ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ɞ , ɋɨ, 𝑛ɞ, 𝑛ɬሻ                                                    (2.24) 

 

ɧɚ ɞɨɩɭɫɬɢɦɨɦ ɦɧɨɠɟɫɬɜɟ Z, ɡɚɞɚɧɧɨɦ ɨɝɪɚɧɢɱɟɧɢɹɦɢ 

Z = { 𝑆ɧɬହ ൒ 𝑃 ˇమc୭s𝜑మ ;  𝑆ɧɬ଺ ൒ 𝑃 ˇయc୭sφయ ;  𝑆ɧɬ଻ ൒ 𝑃 аˆమηːаˆమ∗c୭s𝜑మ ; 𝑆ɧɬସ ൒ ሺ𝑆ɧɬହ + 𝑆ɧɬ଺ +𝑆ɧɬ଻ሻ ;   𝑆ɧɬଷ ൒ 𝑃 аˆభηːаˆభ∗c୭s𝜑భ ;  𝑆ɧɬଶ ൒ 𝑃 ˇభc୭s𝜑భ ; 𝑆ɧɬଵ ൒ ሺ𝑆ɧɬଶ + 𝑆ɧɬଷ + 𝑆ɧɬସ ; cosφj  = 0,8; ܲː ˇ ௝ ൒ 𝑃𝑦 ೕ𝜂ˇ ೕ; 𝜂ˇ ௝ ∈ [Ͳ,ͺ , ͳ]}, 

ɝɞɟ  η⃗ ˇ, ܲ⃗ ɧɞ, 𝑆 ɧɬ, cosφ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ɞ  – ɜɟɤɬɨɪɚ ɜɧɟɲɧɢɯ ɩɚɪɚɦɟɬɪɨɜ (ɩɟɪɟɦɟɧɧɵɟ); 

        ɋɨ, nɞ, nɬ – ɜɧɭɬɪɟɧɧɢɟ ɩɚɪɚɦɟɬɪɵ (ɩɨɫɬɨɹɧɧɵɟ); 

       Sɧɬ5 – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ5; 

       Sɧɬ6 – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ6; 

       Sɧɬ7 – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ7; 

       Sɧɬ4 – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ4; 

       Sɧɬ3 – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ3; 

       Sɧɬ2 – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ2; 

       Sɧɬ1 – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ1; 

       ܲ ɧɞ2 – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ Ɇ2; 
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       ܲ ɧɞ3 – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ Ɇ3; 

       ܲ ɧɞ1 – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ Ɇ1; 

       ܲ ɧɚɝ2 – ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɧɚ Ʌɢɧɢɢ 2; 

       ܲ ɧɚɝ1 – ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɧɚ Ʌɢɧɢɢ 1; 

       ηɞ j,  j=1,2,3 – ɤɨɷɮɮɢɰɢɟɧɬs ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɢɝɚɬɟɥɟɣ Ɇ1, Ɇ2, Ɇ3; 

       ηɧɚɝ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɝɪɭɡɤɢ ɧɚ Ʌɢɧɢɢ 1; 

       ηɧɚɝ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɝɪɭɡɤɢ ɧɚ Ʌɢɧɢɢ 2; 

       cosφ1, cosφ2, cosφ3 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɣ Ɇ1, Ɇ2, Ɇ3 ɫɨɨɬ-

ɜɟɬɫɬɜɟɧɧɨ. 

Ɂɚɞɚɱɚ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ – ɷɬɨ ɡɚɞɚɱɚ ɜɵɛɨɪɚ ɞɜɢɝɚɬɟɥɟɣ ɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɡ ɦɧɨɠɟɫɬɜɚ ɚɥɶɬɟɪɧɚɬɢɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɜɢɞɟ ɧɚɛɨɪɚ 

ɡɧɚɱɟɧɢɣ ɩɚɫɩɨɪɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɧɚ ɨɫɧɨɜɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɪɢɬɟɪɢɟɜ 

ɨɩɬɢɦɚɥɶɧɨɫɬɢ. Ʉɪɢɬɟɪɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɟɲɟɧɢɟɦ ɡɚɞɚɱɢ ɨɩɬɢɦɢɡɚɰɢɢ ɷɧɟɪ-

ɝɨɩɨɬɟɪɶ 

 ሺη⃗ ˇ∗, ܲ⃗ ɧɞ
∗, 𝑆 ɧɬ

∗, cosφ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ɞ
∗ , ɋɨ, 𝑛ɞ, 𝑛ɬሻ.                                                          (2.25) 

 

Зɚɞɚɱɚ ɜɵɛɨɪɚ ɞɜɢɝɚɬɟɥɟɣ 

Ɇɧɨɠɟɫɬɜɨ ɚɥɶɬɟɪɧɚɬɢɜ D ɞɥɹ ɡɚɞɚɱɢ ɜɵɛɨɪɚ ɞɜɢɝɚɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ 

ɧɚɛɨɪɨɜ Dk ɩɚɫɩɨɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɜɢɝɚɬɟɥɟɣ, ɜɤɥɸɱɚɸɳɢɯ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳ-

ɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

௞ܦ  = ሺ ɧܲɞ  ௞  , 𝜂௞ , cosφ௞ሻ,                                                                             (2.26) 

 

ɝɞɟ k = 1,2,…,l; 

      ɧܲɞ  k   –  ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ (ɩɚɫɩɨɪɬɧɚɹ); 

       ηk – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɢɝɚɬɟɥɹ (ɩɚɫɩɨɪɬɧɵɣ); 

       cosφ௞ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ (ɩɚɫɩɨɪɬɧɵɣ); 

       l – ɱɢɫɥɨ ɜɚɪɢɚɧɬɨɜ ɜ ɞɨɩɭɫɬɢɦɨɦ ɦɧɨɠɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜ ɞɜɢɝɚɬɟɥɟɣ. 
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Ʉɪɢɬɟɪɢɟɦ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɞɜɢɝɚɬɟɥɹ ʝʞ௝̌  ɹɜɥɹɟɬɫɹ ɨɩɬɢ-

ɦɚɥɶɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɧܲɞ  ˑ˒˕   ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣ-

ɫɬɜɢɹ. Ɉɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

 

ɧܲɞ ௝ ˑ˒˕  = min𝑃ɧɞ  ೖ ≥ 𝑃ɧɞ ೕ ∗  ɧܲɞ    ௞  ,     ݆ = ͳ, ʹ,…𝑛ɞ.                                             (2.27) 

 
Ɂɚɬɟɦ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɦɧɨɠɟɫɬɜɟ ɧɟɞɨɦɢɧɢɪɭɟɦɵɯ ɚɥɶɬɟɪɧɚɬɢɜ ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ 

ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 𝜂ɞ ௝ ˑ˒˕   ɢɫɯɨɞɹ ɢɡ ɭɫɥɨ-

ɜɢɹ 

 𝜂ɞ ௝ ˑ˒˕  = max 𝜂ɞ  ˍ  ≥ 𝜂ɞ ೕ  ∗  𝑃ɧɞ  ˍ  = 𝑃ɧɞ ೕ ɨɩɬ  𝜂ɞ  ௞ ,    j = 1,2,…nɞ.                                                   (2.28) 

 

Ɉɧ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫ ɨɩɬɢɦɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ. 

Зɚɞɚɱɚ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

Ⱦɥɹ ɡɚɞɚɱɢ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɦɧɨɠɟɫɬɜɨ ɚɥɶɬɟɪɧɚɬɢɜ 𝑆ː˕     ɩɪɟɞ-

ɫɬɚɜɥɟɧɨ ɩɚɫɩɨɪɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 𝑆ː˕ ௝ ɨɩɬ  . Ʉɪɢɬɟɪɢɟɦ 

ɨɩɬɢɦɚɥɶɧɨɫɬɢ ʝʞ௝̞ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɨɫɬɶ ɟɝɨ ɧɨɦɢ-

ɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.   

 𝑆ː˕ ௝ ɨɩɬ  = min𝑆ː˕  ɤ  ≥ 𝑆ː˕ ೕ ∗  𝑆ː˕  ɤ  ,      ݆ =  ͳ,ʹ, …𝑛˕,                                            (2.29) 

 

ɝɞɟ 𝑆ː˕  ɤ  - ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɩɚɫɩɨɪɬɧɚɹ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɞɚɱɢ ɜɵɛɨɪɚ ɞɜɢɝɚɬɟɥɟɣ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɦɨɠɧɨ ɡɚ-

ɩɢɫɚɬɶ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

 < <  ʝʞˇ  ௝,ܦ ,       ݆ =  ͳ,ʹ, …𝑛ˇ,                                                              (2.30) 
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< 𝑆ː˕, ʝʞ˕  ௝  > ,         ݆ =  ͳ,ʹ,…𝑛˕.                                                          (2.31) 

 

 

 

2.3.4  Ɇɨɞɟɥɢ ɞɚɧɧɵɯ ɢ ɡɧɚɧɢɣ 

 

Ɇɨɞɟɥɶ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɚɡɭ ɞɚɧɧɵɯ, ɫɨɞɟɪɠɚɳɭɸ 

ɧɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɜɢɝɚɬɟɥɟɣ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɜɡɚɢɦɨɫɜɹ-

ɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ.  

ɋɩɪɚɜɨɱɧɢɤ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɦɚɪɤɟ, 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, ɄɉȾ, ɤɨɷɮɮɢɰɢɟɧɬɟ ɦɨɳɧɨɫɬɢ ɢ ɫɬɨɢɦɨɫɬɢ. ȼ ɬɚɛɥɢ-

ɰɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɚɬɪɢɛɭɬɵ ɫɩɪɚɜɨɱɧɢɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ.  

 

Ɍɚɛɥɢɰɚ 2.2 – Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ ɫɩɪɚɜɨɱɧɢɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

Ⱥɬɪɢɛɭɬ Ɍɢɩ Ɉɩɢɫɚɧɢɟ 

ID ɑɢɫɥɨɜɨɣ ɍɧɢɤɚɥɶɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɡɚɩɢɫɢ (ɤɥɸɱ) 

Name Ɍɟɤɫɬɨɜɵɣ Ɇɚɪɤɚ ɞɜɢɝɚɬɟɥɹ 

Ɋnom, ɤȼɬ ɑɢɫɥɨɜɨɣ ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 

KPD ɑɢɫɥɨɜɨɣ Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 

cosφ ɑɢɫɥɨɜɨɣ Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ 

Price, ɪɭɛ ɑɢɫɥɨɜɨɣ ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 

Ⱥɬɪɢɛɭɬɚɦɢ ɫɭɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɹɜɥɹɸɬɫɹ ɦɚɪɤɚ, ɧɨɦɢɧɚɥɶɧɚɹ 

ɦɨɳɧɨɫɬɶ, ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ, ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɩɪɢ ɯɨɥɨɫɬɨɦ ɯɨɞɟ ɢ ɤɨ-

ɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ, ɚ ɬɚɤɠɟ ɫɬɨɢɦɨɫɬɶ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 2.3. 

 

Ɍɚɛɥɢɰɚ 2.3 – Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ ɫɩɪɚɜɨɱɧɢɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

Ⱥɬɪɢɛɭɬ Ɍɢɩ Ɉɩɢɫɚɧɢɟ 

ID ɑɢɫɥɨɜɨɣ ɍɧɢɤɚɥɶɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɡɚɩɢɫɢ (ɤɥɸɱ) 

Name Ɍɟɤɫɬɨɜɵɣ Ɇɚɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
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Sɧɬ, ɤȼȺ ɑɢɫɥɨɜɨɣ ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 

Ʉɡ ɑɢɫɥɨɜɨɣ Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ 

Ɋɯɯ, ɤȼɬ ɑɢɫɥɨɜɨɣ ɉɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 

Ɋɤɡ, ɤȼɬ ɑɢɫɥɨɜɨɣ ɉɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

ɐɟɧɚ, ɪɭɛ ɑɢɫɥɨɜɨɣ ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɉɪɨɛɥɟɦɚ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɲɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɨɡɞɚɧɢɹ ɫɩɟɰɢ-

ɚɥɶɧɨɣ ɬɚɛɥɢɰɵ ɛɚɡɵ ɞɚɧɧɵɯ. Ɉɧɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 

ɪɚɫɱɟɬɚɯ. ɋɩɢɫɨɤ ɚɬɪɢɛɭɬɨɜ ɚɪɯɢɜɚ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.4. 

 

Ɍɚɛɥɢɰɚ 2.4 – Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ ɪɟɡɭɥɶɬɚɬɚ 

Ⱥɬɪɢɛɭɬ Ɍɢɩ Ɉɩɢɫɚɧɢɟ 

ID ɑɢɫɥɨɜɨɣ ɍɧɢɤɚɥɶɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɡɚɩɢɫɢ (ɤɥɸɱ) 

Name Ɍɟɤɫɬɨɜɵɣ ɇɚɡɜɚɧɢɟ ɫɨɯɪɚɧɟɧɧɨɣ ɡɚɩɢɫɢ 

Sɧɬ, ɤȼȺ ɑɢɫɥɨɜɨɣ ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

KPD ɑɢɫɥɨɜɨɣ Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɢɝɚɬɟɥɹ 

ɋosφ ɑɢɫɥɨɜɨɣ Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ 

Ʉɡ ɑɢɫɥɨɜɨɣ Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɞɜɢɝɚɬɟɥɹ 

Ɋɯɯ, ɤȼɬ ɑɢɫɥɨɜɨɣ ɉɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɋɤɡ, ɤȼɬ ɑɢɫɥɨɜɨɣ ɉɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚ-

ɬɨɪɚ 

ɋ, ɪɭɛ ɑɢɫɥɨɜɨɣ ȿɠɟɝɨɞɧɵɟ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚ-

ɬɚɰɢɢ 

Ca ɑɢɫɥɨɜɨɣ Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

ɋn ɑɢɫɥɨɜɨɣ ɋɬɨɢɦɨɫɬɶ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

Ȼɚɡɚ ɡɧɚɧɢɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ 

ɛɚɡɵ ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɞɜɢɝɚɬɟɥɟɣ, ɬɚɛɥɢɰɵ ɪɚɫɱɟɬɨɜ ɪɟ-

ɡɭɥɶɬɚɬɨɜ, ɚ ɬɚɤɠɟ ɤɪɢɬɟɪɢɟɜ ɜɵɛɨɪɚ. Ʉ ɤɪɢɬɟɪɢɹɦ ɨɬɧɨɫɹɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ 

ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣ-

ɫɬɜɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

 

2.3.5  Ⱥɥɝɨɪɢɬɦɵ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ 
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Ⱥɥɝɨɪɢɬɦ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɷɬɚɩɨɜ: ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ 

ɨɩɬɢɦɢɡɚɰɢɢ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ (2.24), ɜɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɥɹ ɡɚɞɚɱɢ 

ɨɩɬɢɦɢɡɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɧ ɦɟɬɨɞ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ. ȼɵɛɨɪ ɷɥɟɤɬɪɨ-

ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɭ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ, ɨɩɢɫɚɧɧɨɝɨ 

ɜ ɩɭɧɤɬɟ 2.3.3.  

Ȼɭɞɟɦ ɢɫɤɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɬɪɚɧɫ-

ɮɨɪɦɚɬɨɪɨɜ ɬɚɤɢɦɢ, ɱɬɨɛɵ ɨɝɪɚɧɢɱɟɧɢɹ – ɧɟɪɚɜɟɧɫɬɜɚ, ɨɩɢɫɵɜɚɸɳɢɟ ɞɨɩɭɫɬɢ-

ɦɨɟ ɦɧɨɠɟɫɬɜɨ ɡɚɞɚɱɢ ɦɢɧɢɦɢɡɚɰɢɢ ɷɧɟɪɝɨɡɚɬɪɚɬ, ɜɵɩɨɥɧɹɥɢɫɶ ɤɚɤ ɪɚɜɟɧɫɬɜɨ. 

ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ, ɧɨɦɢɧɚɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɱɟ-

ɪɟɡ ɧɨɦɢɧɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɟɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ ɩɟɪɟ-

ɦɟɧɧɵɟ ɢɡ ɡɚɞɚɱɢ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɫɨɤɪɚɬɢɬɶ ɟɟ ɪɚɡɦɟɪɧɨɫɬɶ.  

ɉɨɥɭɱɟɧɧɚɹ ɡɚɞɚɱɚ ɨɩɬɢɦɢɡɚɰɢɢ ɪɟɲɚɟɬɫɹ ɦɟɬɨɞɨɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɷɜɨɥɸɰɢɢ, ɛɥɨɤ – ɫɯɟɦɚ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. Ʉɨɷɮɮɢɰɢɟɧ-

ɬɵ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɣ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 0,8, ɬ.ɤ. ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶ-

ɡɨɜɚɬɶ ɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɰɟɯɚɯ, ɬ. ɟ. 

cosφ1 = cosφ2  = cosφ3  = cosφj = 0,8. Ɂɧɚɱɟɧɢɟ ɜɡɹɬɨ ɢɡ ɫɩɪɚɜɨɱɧɢɤɚ [2]. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɪɟɲɚɟɦ ɡɚɞɚɱɭ ɜɵɛɨɪɚ ɞɜɢɝɚɬɟɥɹ (2.30) ɢ ɬɪɚɧɫɮɨɪɦɚ-

ɬɨɪɚ (2.31). ɉɨɫɥɟ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɯ ɩɚɫɩɨɪɬɧɵɯ (ɪɟɚɥɶɧɵɯ) 

ɡɧɚɱɟɧɢɣ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɩɨɬɟɪɢ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɞɚɥɟɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ. 

ɂɫɩɨɥɶɡɭɹ ɦɨɞɟɥɶ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, ɨɩɢɫɚɧɧɭɸ ɜ ɩɭɧɤɬɟ 2.3.3 ɷɬɨɝɨ 

ɪɚɡɞɟɥɚ, ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ (ɪɢɫɭɧɨɤ 2.2) 

ɧɚ ɨɫɧɨɜɟ ɮɨɪɦɭɥ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɪɚɫɱɟɬɨɜ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɣ ɢɡ 

ɩɭɧɤɬɚ 2.3.2 ɷɬɨɝɨ ɪɚɡɞɟɥɚ.  
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Ɋɢɫɭɧɨɤ 2.2 – Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ  

 

Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɜɨɡɦɨɠɟɧ ɩɨɫɥɟ ɜɵɛɨɪɚ ɦɚɪɨɤ ɞɜɢɝɚɬɟɥɟɣ ɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɫɱɟɬɚ ɫɬɨɢɦɨɫɬɢ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɫɧɨɜɟ ɢɯ ɩɚɫ-

ɩɨɪɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

 

2.4 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɩɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ ɢ ɢɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ: 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ, ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ, ɪɚɫɱɟɬɚ ɧɚɝɪɭɡɨɤ, ɪɚɫɱɟɬɚ 

ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ. 
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ȼ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧ ɚɥɝɨɪɢɬɦ ɦɟɬɨɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ, ɩɪɨɢɡ-

ɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɫ ɞɪɭɝɢɦɢ. ȼ ɪɚɛɨ-

ɬɚɯ [1, 5, 15,17,19, 26,27] ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɩɨɩɭɥɹɰɢɣ, ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɱɢɫɥɨ ɩɨɤɨɥɟɧɢɣ, ɜɟɪɨɹɬɧɨɫɬɶ ɦɭɬɚɰɢɢ, ɜɟɪɨɹɬɧɨɫɬɶ ɫɤɪɟɳɢɜɚɧɢɹ ɧɟ ɦɨɝɭɬ ɡɚ-

ɞɚɜɚɬɶɫɹ ɩɪɨɢɡɜɨɥɶɧɨ. Ɉɧɢ ɞɨɥɠɧɵ ɜɵɛɢɪɚɬɶɫɹ ɩɭɬɟɦ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧ-

ɬɨɜ ɫ ɭɱɟɬɨɦ ɫɩɟɰɢɮɢɤɢ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ. 

Ȼɵɥɚ ɜɵɛɪɚɧɚ ɫɟɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ – ɱɚɫɬɶ ɰɟɯɚ, ɧɚ ɩɪɢɦɟɪɟ ɤɨɬɨɪɨɣ 

ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ: ɧɚɝɪɭɡɨɤ ɢ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ, ɢɡɨɛɪɚ-

ɠɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɚɯ ȼ.1 ɢ ȼ.2, ɩɨɬɟɪɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (ɬɚɛɥɢɰɚ ȼ.1), ɩɨɬɟɪɶ ɜ 

ɞɜɢɝɚɬɟɥɹɯ (ɬɚɛɥɢɰɚ ȼ.2) ɢ ɡɚɬɪɚɬ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɪɚɫɱɟɬɚɯ ɧɟ ɩɪɢɧɢ-

ɦɚɸɬ ɭɱɚɫɬɢɟ ɩɨɬɟɪɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɩɨɬɟɪɢ ɨɫɜɟɳɟ-

ɧɢɹ ɢ ɜɧɭɬɪɟɧɧɢɟ ɩɨɬɟɪɢ ɜ ɩɪɨɜɨɞɧɢɤɚɯ. 

ɉɪɟɞɫɬɚɜɥɟɧɚ ɦɨɞɟɥɶ ɛɚɡɵ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɫɩɪɚɜɨɱɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɞɜɢɝɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɬɚɛɥɢɰɵ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ. 

Ɉɩɢɫɚɧɵ ɦɨɞɟɥɶ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ ɫɭ-

ɳɟɫɬɜɭɸɳɢɯ ɚɥɶɬɟɪɧɚɬɢɜ ɩɚɫɩɨɪɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚ ɨɫɧɨɜɟ ɤɪɢɬɟɪɢɟɜ, ɭɞɨ-

ɜɥɟɬɜɨɪɹɸɳɢɯ ɭɫɥɨɜɢɹɦ (2.27-2.29) ɢ ɚɥɝɨɪɢɬɦ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ, ɫɨɫɬɨɹɳɢɣ 

ɢɡ ɡɚɞɚɱɢ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɡɚɞɚɱɢ ɩɪɢɹɬɢɹ ɪɟɲɟɧɢɹ. 
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3 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ 

 

3.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɩɪɚɜɨɱɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ 

 

Ɇɨɞɟɥɶ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɚɡɭ ɞɚɧɧɵɯ, ɫɨɞɟɪɠɚɳɭɸ 

ɧɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɜɢɝɚɬɟɥɟɣ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɜɡɚɢɦɨɫɜɹ-

ɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ.  

ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɨɤɚɡɚɧɵ ɚɬɪɢɛɭɬɵ ɫɩɪɚɜɨɱɧɢɤɚ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟ-

ɥɟɣ c ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ: 4Ⱥ, 4Ⱥɇ, 4ȺȾ, 4Ⱥɋ, ȺɂɊ, ȺɈ3, Ⱥ, ȺɁ, ȾȺ-

ɁɈ2, ȾȺɁɈ4, ȺɌȾ2, 2ȺɁɆ, ȺɌȾ4, 4ȺɁɆ, 4ȺɊɆ, Ⱥȼ, ȺȼɄ, ȺɈȼ2, ȺɈ2, ȼ 

(ɜɡɪɵɜɨɡɚɳɢɳɟɧɵɟ) ɢ ȼȺɈ (ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɵɟ).  

 

 

Ɋɢɫɭɧɨɤ 3.1 – ɋɩɪɚɜɨɱɧɢɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 

 

Ⱥɬɪɢɛɭɬɚɦɢ ɬɚɛɥɢɰɵ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 3, 6, 10, 20, 35, 110, 150, 

220, 330, 500, 750 ɢ 1150 ɤȼ  ɹɜɥɹɸɬɫɹ: ɦɚɪɤɚ, ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɄɉȾ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚ-

ɧɢɹ, ɫɬɨɢɦɨɫɬɶ (Ɋɢɫɭɧɨɤ 3.2).  

 

https://online-electric.ru/dbase/adkz.php
https://online-electric.ru/dbase/adkz.php
https://online-electric.ru/dbase/adkz.php
https://online-electric.ru/dbase/adkz.php
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Ɋɢɫɭɧɨɤ 3.2 – ɋɩɪɚɜɨɱɧɢɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 

Ɍɚɛɥɢɰɚ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.3. Ɉɧɚ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɚɫɱɟɬɚɯ.  

  

 

Ɋɢɫɭɧɨɤ 3.3 – ɋɨɯɪɚɧɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

 

Ȼɚɡɚ ɡɧɚɧɢɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ 

ɛɚɡɵ ɞɚɧɧɵɯ ɢɡ ɫɩɪɚɜɨɱɧɢɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɫɩɪɚɜɨɱɧɢɤɚ ɞɜɢɝɚɬɟɥɟɣ, ɬɚɛɥɢ-

ɰɵ ɪɚɫɱɟɬɨɜ ɪɟɡɭɥɶɬɚɬɨɜ, ɚ ɬɚɤɠɟ ɤɪɢɬɟɪɢɟɜ ɜɵɛɨɪɚ. 

Ʉ ɤɪɢɬɟɪɢɹɦ ɨɬɧɨɫɹɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɷɥɟɤ-

ɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

 

3.2 ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɫɪɟɞɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɹɡɵɤɢ ɩɪɨ-

ɝɪɚɦɦɢɪɨɜɚɧɢɹ PHP, MySQL, Open Server.  

Ƚɥɚɜɧɵɦ ɮɚɤɬɨɪɨɦ ɹɡɵɤɚ ɊɇɊ ɹɜɥɹɟɬɫɹ ɩɪɚɤɬɢɱɧɨɫɬɶ. ɊɇɊ ɩɪɟɞɨɫɬɚɜɥɹ-

ɟɬ ɫɪɟɞɫɬɜɚ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. ɉɪɚɤ-

ɬɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ ɊɇɊ ɨɛɭɫɥɨɜɥɟɧ ɩɹɬɶɸ ɜɚɠɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɬɪɚɞɢ-

ɰɢɨɧɧɨɫɬɶɸ; ɩɪɨɫɬɨɬɨɣ; ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ; ɛɟɡɨɩɚɫɧɨɫɬɶɸ; ɝɢɛɤɨɫɬɶɸ. 

Ɍɚɤ ɠɟ PHP ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɛɟɫɩɥɚɬɧɨ, ɱɬɨ ɧɟ ɜɵɡɵɜɚɟɬ ɩɪɨɛɥɟɦ ɫ ɪɟ-

ɝɢɫɬɪɚɰɢɟɣ ɩɪɨɞɭɤɬɚ. Ɉɱɟɧɶ ɜɚɠɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ PHP ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɟɝɨ «ɞɜɢɠɤɟ». «Ⱦɜɢɠɨɤ» PHP ɧɟ ɹɜɥɹɟɬɫɹ ɧɢ ɤɨɦɩɢɥɹɬɨɪɨɦ, ɧɢ ɢɧɬɟɪɩɪɟɬɚɬɨ-
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ɪɨɦ. Ɉɧ ɹɜɥɹɟɬɫɹ ɬɪɚɧɫɥɢɪɭɸɳɢɦ ɢɧɬɟɪɩɪɟɬɚɬɨɪɨɦ. Ɍɚɤɨɟ ɭɫɬɪɨɣɫɬɜɨ «ɞɜɢɠ-

ɤɚ» PHP ɩɨɡɜɨɥɹɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɫɰɟɧɚɪɢɢ ɫ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ. ȼ 

ɊɇɊ ɪɟɚɥɢɡɨɜɚɧɵ ɦɟɯɚɧɢɡɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɚɞ-

ɦɢɧɢɫɬɪɚɬɨɪɨɜ; ɩɪɢ ɩɪɚɜɢɥɶɧɨɣ ɧɚɫɬɪɨɣɤɟ ɊɇɊ ɷɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶ-

ɧɭɸ ɫɜɨɛɨɞɭ ɞɟɣɫɬɜɢɣ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ. ɊɇɊ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ 

ɛɟɡɨɩɚɫɧɨɦ ɪɟɠɢɦɟ, ɤɨɬɨɪɵɣ ɨɝɪɚɧɢɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɊɇɊ 

ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɩɨ ɪɹɞɭ ɜɚɠɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɨɝɪɚɧɢɱɢɬɶ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɦɹɬɢ (ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɣ 

ɪɚɫɯɨɞ ɩɚɦɹɬɢ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɫɟɪɜɟɪɚ). ȼ ɫɬɚɧɞɚɪɬ-

ɧɵɣ ɧɚɛɨɪ ɮɭɧɤɰɢɣ ɊɇɊ ɜɯɨɞɢɬ ɪɹɞ ɧɚɞɟɠɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɲɢɮɪɨɜɚɧɢɹ. ɊɇɊ 

ɬɚɤɠɟ ɫɨɜɦɟɫɬɢɦ ɫ ɦɧɨɝɢɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ ɧɟɡɚɜɢɫɢɦɵɯ ɮɢɪɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɥɟɝɤɨ ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɟɝɨ ɫ ɡɚɳɢɳɟɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɷɥɟɤɬɪɨɧɧɨɣ ɤɨɦɦɟɪ-

ɰɢɢ. Ⱦɪɭɝɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɫɯɨɞɧɵɣ ɬɟɤɫɬ ɫɰɟɧɚɪɢɟɜ 

ɊɇɊ ɧɟɥɶɡɹ ɩɪɨɫɦɨɬɪɟɬɶ ɜ ɛɪɚɭɡɟɪɟ, ɩɨɫɤɨɥɶɤɭ ɫɰɟɧɚɪɢɣ ɤɨɦɩɢɥɢɪɭɟɬɫɹ ɞɨ ɟɝɨ 

ɨɬɩɪɚɜɤɢ ɩɨ ɡɚɩɪɨɫɭ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɋɟɚɥɢɡɚɰɢɹ ɊɇɊ ɧɚ ɫɬɨɪɨɧɟ ɫɟɪɜɟɪɚ ɩɪɟɞɨɬ-

ɜɪɚɳɚɟɬ ɩɨɯɢɳɟɧɢɟ ɧɟɬɪɢɜɢɚɥɶɧɵɯ ɫɰɟɧɚɪɢɟɜ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ. 

ɉɨɫɤɨɥɶɤɭ ɊɇɊ ɹɜɥɹɟɬɫɹ ɜɫɬɪɚɢɜɚɟɦɵɦ ɹɡɵɤɨɦ, ɨɧ ɨɬɥɢɱɚɟɬɫɹ ɢɫɤɥɸɱɢ-

ɬɟɥɶɧɨɣ ɝɢɛɤɨɫɬɶɸ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɨɬɪɟɛɧɨɫɬɹɦ ɪɚɡɪɚɛɨɬɱɢɤɚ. ɏɨɬɹ ɊɇɊ 

ɨɛɵɱɧɨ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɫɨɱɟɬɚɧɢɢ ɫ HTML, ɨɧ ɫ ɬɚɤɢɦ ɠɟ ɭɫɩɟ-

ɯɨɦ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɢ ɜ JavaScript, WML, XML ɢ ɞɪɭɝɢɟ ɹɡɵɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɯɨ-

ɪɨɲɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɊɇɊ ɥɟɝɤɨ ɪɚɫɲɢɪɹɸɬɫɹ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨ-

ɞɢɦɨɫɬɢ. Ɍɚɤ ɠɟ ɧɟɬ ɩɪɨɛɥɟɦ ɢ ɫ ɡɚɜɢɫɢɦɨɫɬɶɸ ɨɬ ɛɪɚɭɡɟɪɨɜ, ɩɨɫɤɨɥɶɤɭ ɩɟɪɟɞ 

ɨɬɩɪɚɜɤɨɣ ɤɥɢɟɧɬɭ ɫɰɟɧɚɪɢɢ ɊɇɊ ɩɨɥɧɨɫɬɶɸ ɤɨɦɩɢɥɢɪɭɸɬɫɹ ɧɚ ɫɬɨɪɨɧɟ ɫɟɪɜɟ-

ɪɚ. ȼ ɫɭɳɧɨɫɬɢ, ɫɰɟɧɚɪɢɢ ɊɇɊ ɦɨɝɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɥɸɛɵɦ ɭɫɬɪɨɣɫɬɜɚɦ ɫ ɛɪɚɭ-

ɡɟɪɚɦɢ. ɉɨɫɤɨɥɶɤɭ ɊɇɊ ɧɟ ɫɨɞɟɪɠɢɬ ɤɨɞɚ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɧɚ ɤɨɧɤɪɟɬɧɵɣ 

web-ɫɟɪɜɟɪ, ɩɨɥɶɡɨɜɚɬɟɥɢ ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɫɟɪɜɟɪɚɦɢ. PHP 

ɪɚɛɨɬɚɟɬ ɧɚ ɬɚɤɢɯ ɫɟɪɜɟɪɚɯ ɤɚɤ: Apache, Microsoft IIS, Netscape Enterprise Server, 

Stronghold ɢ Zeus. 

SQL - ɮɨɪɦɚɥɶɧɵɣ ɧɟɩɪɨɰɟɞɭɪɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɪɢɦɟɧɹɟ-

ɦɵɣ ɞɥɹ ɫɨɡɞɚɧɢɹ, ɦɨɞɢɮɢɤɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦɢ ɜ ɩɪɨɢɡɜɨɥɶɧɨɣ ȻȾ, 
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ɭɩɪɚɜɥɹɟɦɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ. ɉɪɟɢɦɭ-

ɳɟɫɬɜɚ: ɧɟɫɦɨɬɪɹ ɧɚ ɧɚɥɢɱɢɟ ɞɢɚɥɟɤɬɨɜ ɢ ɪɚɡɥɢɱɢɣ ɜ ɫɢɧɬɚɤɫɢɫɟ, ɜ ɛɨɥɶɲɢɧ-

ɫɬɜɟ ɫɜɨёɦ ɬɟɤɫɬɵ SQL-ɡɚɩɪɨɫɨɜ ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ ɩɟɪɟɧɟɫɟɧɵ ɢɡ 

ɨɞɧɨɣ ɋɍȻȾ ɜ ɞɪɭɝɭɸ. ɇɚɥɢɱɢɟ ɫɬɚɧɞɚɪɬɨɜ ɢ ɧɚɛɨɪɚ ɬɟɫɬɨɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 

ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɨɧɤɪɟɬɧɨɣ ɪɟɚɥɢɡɚɰɢɢ SQL ɨɛɳɟɩɪɢɧɹɬɨɦɭ 

ɫɬɚɧɞɚɪɬɭ ɬɨɥɶɤɨ ɫɩɨɫɨɛɫɬɜɭɟɬ «ɫɬɚɛɢɥɢɡɚɰɢɢ» ɹɡɵɤɚ. ɋ ɩɨɦɨɳɶɸ SQL ɩɪɨ-

ɝɪɚɦɦɢɫɬ ɨɩɢɫɵɜɚɟɬ ɬɨɥɶɤɨ ɬɨ, ɤɚɤɢɟ ɞɚɧɧɵɟ ɧɭɠɧɨ ɢɡɜɥɟɱɶ ɢɥɢ ɦɨɞɢɮɢɰɢɪɨ-

ɜɚɬɶ. Ɍɨ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɷɬɨ ɫɞɟɥɚɬɶ, ɪɟɲɚɟɬ ɋɍȻȾ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢ ɨɛɪɚ-

ɛɨɬɤɟ SQL-ɡɚɩɪɨɫɚ.  

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ȻȾ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɪɢɥɨɠɟɧɢɟ PHPMyAdmin. 

PHPMyAdmin — ɷɬɨ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɫ ɨɬɤɪɵɬɵɦ 

ɤɨɞɨɦ, ɧɚɩɢɫɚɧɧɨɟ ɧɚ ɹɡɵɤɟ web-ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ PHP ɢ ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨ-

ɛɨɣ ɜɟɛ-ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɋɍȻȾ MySQL. PHPMyAdmin ɞɥɹ 

ɪɚɛɨɬɵ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɧɭɠɟɧ ɛɪɚɭɡɟɪ, ɤɨɬɨɪɵɣ ɢ ɛɭɞɟɬ ɩɟɪɟɞɚɜɚɬɶ ɧɚ ɫɟɪɜɟɪ 

ɜɫɟ ɤɨɦɚɧɞɵ. ȼ ɤɚɱɟɫɬɜɟ ɹɡɵɤɚ ɪɚɛɨɬɵ ɫ ȻȾ ɢɫɩɨɥɶɡɭɟɬɫɹ ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɵɣ 

SQL.  

OpenServer – ɫɨɜɪɟɦɟɧɧɵɣ ɥɨɤɚɥɶɧɵɣ ɫɟɪɜɟɪ. Open Server ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɢɡ ɫɟɛɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ WAMP ɤɨɦɩɥɟɤɫ, ɫɭɬɶ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɨɧɹɬɶ ɢɡ ɪɚɫ-

ɲɢɮɪɨɜɤɢ ɷɬɨɣ ɚɛɛɪɟɜɢɚɬɭɪɵ: 

- Windows — ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɞɥɹ ɪɚɛɨɬɵ ɜ ɤɨɬɨɪɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɚɧɧɵɣ ɥɨɤɚɥɶɧɵɣ ɫɟɪɜɟɪ; 

- Apache — web-ɫɟɪɜɟɪ, ɤɨɬɨɪɵɣ «ɩɨɞɧɢɦɚɟɬɫɹ» ɩɪɢ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɵ 

Open Server; 

- MySQL — ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ, ɤɨ-

ɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɪɚɛɨɬɵ ɦɧɨɝɢɯ ɞɜɢɠɤɨɜ ɫɚɣɬɨɜ; 

- PHP — ɢɧɬɟɪɩɪɟɬɚɬɨɪ ɫɟɪɜɟɪɧɨɝɨ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ . 

ɗɬɨɬ ɥɨɤɚɥɶɧɵɣ ɫɟɪɜɟɪ ɩɨɡɜɨɥɹɟɬɟ ɜ ɧɚɫɬɪɨɣɤɚɯ ɜɵɛɪɚɬɶ ɨɞɢɧ ɢɡ ɧɟ-

ɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ Apache, PHP, MySQL ɢ ɞɪɭɝɢɯ ɤɨɦɩɨɧɟɧɬɨɜ. 
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3.3 ɋɬɪɭɤɬɭɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ, ɚɧɚɥɢɡ ɫɯɟɦɵ ɢɧɮɨɪɦɚɰɢɨɧ-

ɧɵɯ ɩɨɬɨɤɨɜ ɩɨɡɜɨɥɹɟɬ ɭɤɚɡɚɬɶ ɫɜɹɡɢ ɦɨɞɭɥɟɣ ɩɪɨɝɪɚɦɦɵ ɢ ɯɚɪɚɤɬɟɪ ɩɟɪɟɞɚɜɚ-

ɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɇɚ ɨɫɧɨɜɟ ɫɯɟɦɵ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨ-

ɞɭɤɬɚ, ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɦɨɞɭɥɢ ɩɪɨɝɪɚɦɦɵ, ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ, ɫɨɡɞɚɸɬɫɹ ɦɟ-

ɪɵ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ, ɩɟɪɟɞɚɸɳɢɯ ɧɚɢɛɨɥɟɟ ɜɚɠɧɭɸ ɢɧɮɨɪ-

ɦɚɰɢɸ, ɨɪɝɚɧɢɡɭɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɬɪɭɤɬɭɪɚɦ ɦɨɞɭɥɟɣ. ȼ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 

ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɟ ɫɜɹɡɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

3.4. 

 

 

Ɋɢɫɭɧɨɤ 3.4 – ɋɯɟɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ 
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3.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ 

 

3.4.1 Ɉɩɢɫɚɧɢɟ ɨɫɧɨɜɧɵɯ ɦɨɞɭɥɟɣ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɧɢɦɢ 

 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɷɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɛɚɡɭ ɞɚɧɧɵɯ ɩɚɫ-

ɩɨɪɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɫɟɦɶ ɨɫɧɨɜɧɵɯ 

ɦɨɞɭɥɟɣ: ɦɨɞɭɥɶ ɚɜɬɨɪɢɡɚɰɢɢ, ɦɨɞɭɥɶ ɜɜɨɞɚ ɞɚɧɧɵɯ, ɦɨɞɭɥɶ ɪɚɫɱɟɬɚ, ɦɨɞɭɥɶ 

ɫɨɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ, ɦɨɞɭɥɶ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ, ɦɨɞɭɥɶ ɜɵɜɨɞɚ ɞɚɧɧɵɯ, ɫɩɪɚ-

ɜɨɱɧɵɣ ɦɨɞɭɥɶ. ɋɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɫɟɯ ɦɨɞɭɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

3.5. 

 

 

Ɋɢɫɭɧɨɤ 3.5 – ɋɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɟɣ 

 

3.4.2  Ɇɨɞɭɥɶ ɚɜɬɨɪɢɡɚɰɢɢ 

 

Ɇɨɞɭɥɶ ɚɜɬɨɪɢɡɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ ɩɪɨɝɪɚɦɦɨɣ ɜ ɪɟɠɢɦɟ ɚɞɦɢ-

ɧɢɫɬɪɚɬɨɪɚ. ɋɯɟɦɚ ɪɚɛɨɬɵ ɦɨɞɭɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.6. Ɋɟɠɢɦ ɚɞɦɢɧɢ-
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ɫɬɪɚɬɨɪɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɫɦɚɬɪɢɜɚɬɶ, ɞɨɛɚɜɥɹɬɶ, ɭɞɚɥɹɬɶ ɢ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɡɚɩɢɫɢ, 

ɭɞɚɥɹɬɶ ɫɨɯɪɚɧɟɧɧɵɟ ɡɚɩɢɫɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɢɡɦɟɧɹɬɶ ɩɚɪɨɥɶ ɞɥɹ 

ɜɯɨɞɚ. Ɋɟɠɢɦ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɟɪɟɜɨɞɢɬ ɧɚ ɨɫɧɨɜɧɨɣ ɦɨɞɭɥɶ ɜɜɨɞɚ ɞɚɧɧɵɯ. 

 

 

Ɋɢɫɭɧɨɤ 3.6 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɦɨɞɭɥɹ ɚɜɬɨɪɢɡɚɰɢɢ 

 

3.4.3  Ɇɨɞɭɥɶ ɜɜɨɞɚ ɞɚɧɧɵɯ 

 

Ɇɨɞɭɥɶ ɜɜɨɞɚ ɞɚɧɧɵɯ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɜɨɞɚ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɪɚɫɱɟɬɚ ɭɫɥɨɜɢɣ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬ 

ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɧɚɝɪɭɡɤɢ ɧɚ ɞɜɢɝɚɬɟɥɶ 1,2,3 ɢ ɩɚɪɚɦɟɬɪɵ ɦɟɬɨɞɚ ɞɢɮɮɟ-

ɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ. Ʉ ɩɚɪɚɦɟɬɪɚɦ ɦɟɬɨɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ 

ɨɬɧɨɫɹɬɫɹ NP – ɤɨɥɢɱɟɫɬɜɨ ɩɨɩɭɥɹɰɢɢ, Gmax – ɤɨɥɢɱɟɫɬɜɨ ɩɨɤɨɥɟɧɢɣ, ɤɨɬɨɪɨɟ 

ɧɟɨɛɯɨɞɢɦɨ ɫɝɟɧɟɪɢɪɨɜɚɬɶ,F –ɤɨɷɮɮɢɰɢɟɧɬ ɦɭɬɚɰɢɢ , Cr – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɪɟ-

ɳɢɜɚɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɭɬɚɰɢɢ ɡɚɞɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ [0, 1], ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶ ɡɧɚɱɟɧɢɹ [0,4, 1]. Ⱦɢɚɩɚɡɨɧ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɪɟɳɢɜɚɧɢɹ [0, 1], ɪɟɤɨ-

ɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 0,5. ɋɯɟɦɚ ɦɨɞɭɥɹ ɜɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟ-

ɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.7.  
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Ɋɢɫɭɧɨɤ 3.7 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɦɨɞɭɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ 

 

3.4.4  Ɇɨɞɭɥɶ ɪɚɫɱɟɬɚ 

 

Ɇɨɞɭɥɶ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɢ ɩɪɨɢɡɜɨɞɢɬ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫ-

ɱɟɬɵ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɢ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɢɫɤ ɨɩɬɢɦɚɥɶɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨ-

ɪɭɞɨɜɚɧɢɹ. ɋɯɟɦɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɞɭɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.8. 
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Ɋɢɫɭɧɨɤ 3.8 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɦɨɞɭɥɹ ɪɚɫɱɟɬɚ 

3.4.5  Ɇɨɞɭɥɶ ɫɨɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ 

 

Ɇɨɞɭɥɶ ɫɨɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬ ɫɨɯɪɚɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ 

ɜ ɫɩɟɰɢɚɥɶɧɨ ɫɨɡɞɚɧɧɭɸ ɬɚɛɥɢɰɭ ɛɚɡɵ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ ɯɪɚɧɢɬ ɩɪɨɦɟɠɭɬɨɱɧɵɟ 

ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ.  ɉɪɨɰɟɫɫ ɪɚɛɨɬɵ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.9. 

 

 

Ɋɢɫɭɧɨɤ 3.9 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɦɨɞɭɥɹ ɫɨɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ 

 

3.4.6  Ɇɨɞɭɥɶ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ 

 

Ɇɨɞɭɥɶ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ. 

Ɉɧ ɩɨɡɜɨɥɹɟɬ ɞɨɛɚɜɥɹɬɶ, ɭɞɚɥɹɬɶ, ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɡɚɩɢɫɢ ɜ ɬɚɛ-

ɥɢɰɟ ɛɚɡɵ ɞɚɧɧɵɯ, ɫɨɞɟɪɠɚɳɟɣ ɫɩɪɚɜɨɱɧɢɤ ɩɨ ɞɜɢɝɚɬɟɥɹɦ, ɭɞɚɥɹɬɶ ɫɨɯɪɚɧɟɧ-

ɧɵɟ ɡɚɩɢɫɢ. Ɍɚɤɠɟ ɞɚɧɧɵɣ ɦɨɞɭɥɶ ɪɟɚɥɢɡɭɟɬ ɫɦɟɧɭ ɩɚɪɨɥɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ. 

ɋɯɟɦɚ ɪɚɛɨɬɵ ɦɨɞɭɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.10. 
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Ɋɢɫɭɧɨɤ 3.10 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɦɨɞɭɥɹ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ 

 

3.4.7  Ɇɨɞɭɥɶ ɜɵɜɨɞɚ ɞɚɧɧɵɯ 

 

Ɇɨɞɭɥɶ ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɨɪɝɚɧɢɡɭɟɬ ɜɵɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɧɚ ɷɤɪɚɧ 

ɦɨɧɢɬɨɪɚ ɜ ɜɢɞɟ ɫɩɢɫɤɚ ɜɵɛɪɚɧɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɝɞɟ ɜɵɜɨɞɹɬɫɹ ɫɩɢɫ-

ɤɨɦ ɦɚɪɤɢ ɞɜɢɝɚɬɟɥɟɣ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. Ⱦɥɹ ɪɚɫɱɟɬɚ 

ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɜɜɨɞɹɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɟɞɢ-

ɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɫɬɨɢɦɨ-

ɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɚɤɠɟ ɜ ɷɬɨɬ ɦɨɞɭɥɶ ɜɯɨɞɹɬ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɵɞɭɳɢɯ 

ɲɚɝɨɜ ɜ ɜɢɞɟ ɞɟɬɚɥɢɡɚɰɢɢ ɩɨ ɢɧɞɢɜɢɞɚɦ ɢ ɞɟɬɚɥɢɡɚɰɢɢ ɩɨ ɩɨɤɨɥɟɧɢɹɦ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɛɢɪɚɟɦɵɯ ɫɢɫɬɟɦɨɣ. 

ɉɪɨɰɟɫɫ ɪɚɛɨɬɵ ɦɨɞɭɥɹ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.11. 
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Ɋɢɫɭɧɨɤ 3.11 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɦɨɞɭɥɹ ɜɵɜɨɞɚ ɞɚɧɧɵɯ 

 

3.4.8  ɋɩɪɚɜɨɱɧɵɣ ɦɨɞɭɥɶ 

 

ɋɩɪɚɜɨɱɧɵɣ ɦɨɞɭɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹɦɢ ɢ 

ɩɨɞɫɤɚɡɤɚɦɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɨɝɪɚɦɦɨɣ, ɬ.ɟ. ɨɧ ɤɨɧɬɪɨɥɢɪɭɟɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɜɟ-

ɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. ȿɝɨ ɪɚɛɨɬɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.12. 

 

 

Ɋɢɫɭɧɨɤ 3.12 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɫɩɪɚɜɨɱɧɨɝɨ ɦɨɞɭɥɹ 
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3.5 ɉɨɪɹɞɨɤ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 

 

3.5.1  ɑɢɫɥɟɧɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ 

 

ȼ ɩɪɨɝɪɚɦɦɭ ɛɵɥɢ ɜɜɟɞɟɧɵ ɢɫɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɨɜ ɧɚɝɪɭɡɨɤ ɧɚ ɤɚɠɞɵɣ 

ɢɡ ɞɜɢɝɚɬɟɥɟɣ, ɱɢɫɥɨ ɩɨɩɭɥɹɰɢɢ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɩɨɤɨɥɟɧɢɣ, ɤɨɷɮɮɢɰɢɟɧ-

ɬɵ ɦɭɬɚɰɢɢ ɢ ɫɤɪɟɳɢɜɚɧɢɹ , ɧɚɝɪɭɡɤɢ ɧɚ ɨɫɜɟɬɢɬɟɥɶɧɵɟ ɥɢɧɢɢ, ɫɬɨɢɦɨɫɬɶ ɷɥɟɤ-

ɬɪɨɷɧɟɪɝɢɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.13. ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «Ɉɤ» ɜɵɜɨ-

ɞɢɬɫɹ ɮɨɪɦɚ ɜɵɜɨɞɚ. 

 

 

Ɋɢɫɭɧɨɤ 3.13 – ȼɜɨɞ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ɋɟɡɭɥɶɬɚɬ ɜ ɜɢɞɟ ɜɵɛɪɚɧɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.14, ɝɞɟ 

ɜɵɜɨɞɹɬɫɹ ɫɩɢɫɤɨɦ ɦɚɪɤɢ ɞɜɢɝɚɬɟɥɟɣ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɢɯ ɩɚɫɩɨɪɬɧɵɦɢ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ȿɫɥɢ ɡɚɩɨɥɧɢɬɶ ɩɨɥɹ ɜɜɨɞɚ ɧɨɪɦɚɬɢɜɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɢ, ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬ-

ɱɢɫɥɟɧɢɣ, ɜɵɪɚɠɟɧɧɵɯ ɜ ɩɪɨɰɟɧɬɚɯ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɷɥɟɤ-

ɬɪɨɩɟɪɟɞɚɱɢ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɢ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ [16], ɬɨ ɩɪɨɝɪɚɦɦɚ 

ɪɚɫɫɱɢɬɚɟɬ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ. ɋɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɞɢɧɨɜɪɟ-

ɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɢɡɦɟɪɹɸɬɫɹ ɜ ɞɟɧ. ɟɞ. ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 
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ɞɜɢɝɚɬɟɥɹ ɢ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɟɣ ɢɡɦɟɪɹɸɬɫɹ ɜ ɤȼɬ, ɚ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – ɤȼȺ. 

 

 

 

Ɋɢɫɭɧɨɤ 3.14 – ɋɩɢɫɨɤ ɜɵɛɪɚɧɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɜɜɨɞɹɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ 0.12, ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 100ɬɵɫ.ɪɭɛ., 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 6.4% ɢ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 

4.3% ɢ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ɂɚɩɨɥɧɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢ-

ɫɭɧɤɟ 3.14. ɇɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «ɉɨɞɫɱɢɬɚɬɶ». Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɢɡɨɛɪɚɠɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 3.15 ɜ ɩɨɥɟ «ɂɬɨɝɨ». 
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Ɋɢɫɭɧɨɤ 3.15 – Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ 

 

Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɫɱɟɬɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɩɪɨɝɪɚɦɦɨɣ ɜɵ-

ɛɨɪɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ. 

 

3.5.2  Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

 

ɗɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɬɟɫɬɨɜɨɦ ɫɚɣɬɟ, ɩɨɷɬɨɦɭ ɟɝɨ ɪɚɛɨɬɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɥɨɤɚɥɶɧɨɦ ɪɟɠɢɦɟ ɞɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ Open Server. 

ɑɬɨɛɵ ɧɚɱɚɬɶ ɪɚɛɨɬɚɬɶ ɫ ɤɨɞɨɦ, ɧɭɠɧɨ: 

- ɫɨɡɞɚɬɶ ɞɨɦɟɧ ɜ ɩɚɩɤɟ «OpenServer/domains», sapr.loc; 

- ɡɚɝɪɭɡɢɬɶ ɢɫɯɨɞɧɵɣ ɤɨɞ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɜ ɫɨɡɞɚɧɧɭɸ ɩɚɩɤɭ ɢ ɩɟ-

ɪɟɡɚɩɭɫɬɢɬɶ Open Server; 

- ɧɚɣɬɢ ɢ ɨɬɤɪɵɬɶ ɫɜɨɣ ɫɚɣɬ ɜ ɩɨɞɦɟɧɸ «Ɇɨɢ ɫɚɣɬɵ» (Ɋɢɫɭɧɨɤ 3.16). 

ɋɚɣɬ ɛɭɞɟɬ ɡɚɩɭɳɟɧ ɜ ɛɪɚɭɡɟɪɟ, ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧ ɩɨ ɭɦɨɥɱɚɧɢɸ. 

 

 

Ɋɢɫɭɧɨɤ 3.16 – ɋɚɣɬ sapr.loc ɜ ɩɨɞɦɟɧɸ «Ɇɨɢ ɫɚɣɬɵ» 

 

ɉɨɫɥɟ ɡɚɝɪɭɡɤɢ ɫɬɪɚɧɢɰɵ ɜ ɛɪɚɭɡɟɪɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɜɯɨɞɚ ɜ ɫɢɫɬɟɦɭ.  
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Вɯɨɞ ɜ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɜ ɪɟɠɢɦɟ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ, ɜɵ ɭɜɢɞɢɬɟ ɨɤɧɨ ɜɯɨɞɚ, ɩɨɤɚ-

ɡɚɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 3.17. Ⱦɥɹ ɜɯɨɞɚ ɜ ɩɪɨɝɪɚɦɦɭ ɜ ɪɟɠɢɦɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜɜɟɞɢɬɟ 

ɜ ɩɨɥɟ «ɂɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ» user, «ɉɚɪɨɥɶ» -  user, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ «ȼɯɨɞ», ɜɯɨɞ 

ɜ ɪɟɠɢɦɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɢɦɟɧɟɦ – admin,ɩɚɪɨɥɟɦ – ad123.  

 

 

Ɋɢɫɭɧɨɤ 3.17 – Ɉɤɧɨ ɜɯɨɞɚ 

 

ɉɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɜɯɨɞɚ ɨɬɤɪɵɜɚɟɬɫɹ ɨɫɧɨɜɧɨɟ ɨɤɧɨ (ɪɢɫɭɧɨɤ 3.18). Ɉɧɨ 

ɹɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɶɧɵɦ ɡɜɟɧɨɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ ɫɨɞɟɪɠɢɬ ɩɟɪɟɯɨɞɵ 

ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɛɨɥɶɲɢɧɫɬɜɚ ɞɟɣɫɬɜɢɣ. 

 

 

Ɋɢɫɭɧɨɤ 3.18 – Ɉɫɧɨɜɧɨɟ ɨɤɧɨ 

 

ɇɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɨɥɹ ɜɜɨɞɚ: ɧɚɝɪɭɡɤɢ ɧɚ ɞɜɢɝɚɬɟɥɶ 

1,2,3 ɢ ɩɚɪɚɦɟɬɪɵ ɦɟɬɨɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ. Ʉ ɩɚɪɚɦɟɬɪɚɦ ɦɟɬɨɞɚ 
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ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɨɬɧɨɫɹɬɫɹ NP – ɤɨɥɢɱɟɫɬɜɨ ɩɨɩɭɥɹɰɢɢ, Gmax – ɤɨ-

ɥɢɱɟɫɬɜɨ ɩɨɤɨɥɟɧɢɣ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɫɝɟɧɟɪɢɪɨɜɚɬɶ,F –ɤɨɷɮɮɢɰɢɟɧɬ ɦɭɬɚ-

ɰɢɢ , Cr – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɪɟɳɢɜɚɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɭɬɚɰɢɢ ɡɚɞɚɟɬɫɹ ɜ ɩɪɟɞɟ-

ɥɚɯ [0, 1], ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɱɟɧɢɹ [0,4, 1]. Ⱦɢɚɩɚɡɨɧ ɤɨɷɮɮɢɰɢ-

ɟɧɬɚ ɫɤɪɟɳɢɜɚɧɢɹ [0, 1], ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 0,5. 

ɇɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «Ɉɤ». ɉɪɢ ɜɜɨɞɟ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɩɨɥɹ ɜɜɨɞɚ ɩɨɞɫɜɟɱɢ-

ɜɚɸɬɫɹ ɫɢɧɟɣ ɪɚɦɤɨɣ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɤɪɚɫɧɨɣ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 

3.19, ɝɞɟ ɩɚɪɚɦɟɬɪ F – ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɭɬɚɰɢɢ ɛɨɥɶɲɟ 1 ɢ ɫɨɞɟɪɠɢɬ ɧɟɞɨɩɭɫɬɢ-

ɦɨɟ ɛɭɤɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ. 

 

 

Ɋɢɫɭɧɨɤ 3.19 – ȼɜɨɞ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ 

 

Вɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɋɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɢɬɶ ɜɫɟ ɩɨɥɹ ɦɨɞɭɥɹ ɜɜɨɞɚ, ɩɨɫɥɟ ɱɟɝɨ ɛɭɞɭɬ 

ɪɚɫɫɱɢɬɚɧɵ ɩɨɬɟɪɢ, ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ ɦɟɬɨɞɨɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ, 

ɫɨɝɥɚɫɧɨ ɚɥɝɨɪɢɬɦɭ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɜɵɜɟɞɟɧ ɫɩɢɫɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɞɜɢ-

ɝɚɬɟɥɟɣ ɫ ɢɯ ɩɚɫɩɨɪɬɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɞɚɥɟɟ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ «Ɉɤ» (ɪɢ-

ɫɭɧɨɤ 3.18). Ⱦɟɬɚɥɢɡɚɰɢɹ ɩɨ ɢɧɞɢɜɢɞɚɦ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɫɦɨɬɪ ɡɧɚɱɟɧɢɣ 

ɩɪɟɞɵɞɭɳɢɯ ɷɬɚɩɨɜ ɜɵɛɨɪɚ ɢɧɞɢɜɢɞɚ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɛɨɫɧɨɜɚɬɶ ɜɵɛɨɪ – ɷɬɨ 
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ɟɫɬɶ ɦɨɞɭɥɶ ɨɛɴɹɫɧɟɧɢɣ. ɇɚ ɪɢɫɭɧɤɟ 3.20 ɩɪɢɦɟɪ ɞɟɬɚɥɢɡɚɰɢɢ ɩɨ ɢɧɞɢɜɢɞɚɦ ɧɚ 

ɩɪɢɦɟɪɟ 1 ɢɧɞɢɜɢɞɚ ɫ ɪɚɡɦɟɪɨɦ ɩɨɩɭɥɹɰɢɢ ɪɚɜɧɨɣ 10 ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɩɨɤɨɥɟɧɢɣ 

– 4.  

 

 

Ɋɢɫɭɧɨɤ 3.20 – Ⱦɟɬɚɥɢɡɚɰɢɹ ɩɨ ɢɧɞɢɜɢɞɚɦ 

 

Ⱦɟɬɚɥɢɡɚɰɢɹ ɩɨ ɩɨɤɨɥɟɧɢɹɦ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɫɦɨɬɪ ɡɧɚɱɟɧɢɣ ɩɪɟɞɵɞɭ-

ɳɢɯ ɷɬɚɩɨɜ ɜɵɛɨɪɚ ɢɧɞɢɜɢɞɚ ɜ ɩɨɤɨɥɟɧɢɢ, ɱɬɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜ ɭɞɨɛɧɨɣ ɮɨɪɦɟ 

ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚ ɪɢɫɭɧɤɟ 3.21 ɩɪɢɦɟɪ 

ɞɟɬɚɥɢɡɚɰɢɢ ɩɨ ɩɨɤɨɥɟɧɢɹɦ ɞɥɹ 1 ɢɧɞɢɜɢɞɚ ɫ ɪɚɡɦɟɪɨɦ ɩɨɩɭɥɹɰɢɢ ɪɚɜɧɨɣ 10 ɢ 

ɤɨɥɢɱɟɫɬɜɨɦ ɩɨɤɨɥɟɧɢɣ – 4.  

 

 

Ɋɢɫɭɧɨɤ 3.21 – Ⱦɟɬɚɥɢɡɚɰɢɹ ɩɨ ɩɨɤɨɥɟɧɢɹɦ 
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ȼɤɥɚɞɤɚ «ɋɤɚɱɚɬɶ ɞɟɬɚɥɢɡɚɰɢɸ» ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɜɵ-

ɱɢɫɥɟɧɢɣ ɢ ɞɟɬɚɥɢɡɚɰɢɢ ɜ ɜɢɞɟ ɮɚɣɥɚ ɮɨɪɦɚɬɚ CSV. ɉɨɫɥɟ ɩɟɪɟɯɨɞɚ ɩɨ ɜɤɥɚɞ-

ɤɟ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɫɫɵɥɤɭ «ɋɤɚɱɚɬɶ ɜ CSV», ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɫɦɨɬɪ ɮɚɣɥɚ 

result.csv ɛɭɞɟɬ ɞɨɫɬɭɩɟɧ ɜ MicrosoftExcel (Ɋɢɫɭɧɨɤ 3.22). 

 

 

Ɋɢɫɭɧɨɤ 3.22 – ɋɤɚɱɚɬɶ ɞɟɬɚɥɢɡɚɰɢɸ 

 

ȼɨ ɜɤɥɚɞɤɟ «Ɋɟɡɭɥɶɬɚɬ», ɩɨɹɜɢɜɲɟɦɫɹ ɩɨɫɥɟ ɜɵɜɨɞɚ ɫɩɢɫɤɨɜ ɷɥɟɤɬɪɨ-

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɢɬɶ ɮɨɪɦɭ (Ɋɢɫɭɧɨɤ 3.23), ɝɞɟ ɭɤɚɡɵɜɚɸɬ 

ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ 

ɜɥɨɠɟɧɢɹ, ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

 

 

Ɋɢɫɭɧɨɤ 3.23 – Ɏɨɪɦɚ ɜɜɨɞɚ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ 
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Ɂɧɚɱɟɧɢɹ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɹ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɉɍɗ 

ɫɨɝɥɚɫɧɨ ɨɬɪɚɫɥɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

ɜɵɪɚɠɚɸɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɷɥɟɤ-

ɬɪɨɩɟɪɟɞɚɱɢ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɢ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ [16]. ɋɬɨɢɦɨɫɬɢ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɢɡɦɟɪɹɸɬɫɹ ɜ 

ɞɟɧ.ɟɞ. ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɢɡɦɟɪɹɸɬɫɹ ɜ ɤȼɬ, ɚ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – ɤȼȺ. Ⱦɥɹ ɩɨɥɭ-

ɱɟɧɢɹ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «ɉɨɞɫɱɢɬɚɬɶ». ɉɨɫɥɟ ɱɟ-

ɝɨ ɩɪɨɝɪɚɦɦɚ ɜɵɞɚɫɬ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɜɨ ɜɤɥɚɞɤɟ «Ɋɟɡɭɥɶɬɚɬ» ɢ ɩɨɥɟ 

«ɂɬɨɝɨ», ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.15. 

ɋɨɯɪɚɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɋɨɯɪɚɧɧɵɣ ɪɟɡɭɥɶɬɚɬ – result.csv ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.24, ɝɞɟ ɭɤɚɡɚɧɵ 

ɩɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɞɜɢɝɚɬɟɥɹɯ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, ɫɩɢɫɨɤ ɪɟɤɨɦɟɧ-

ɞɭɟɦɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɨɬɱɟɬɵ ɞɟɬɚɥɢɡɚɰɢɢ ɩɨ ɢɧɞɢɜɢɞɚɦ. ɑɬɨ-

ɛɵ ɨɬɤɪɵɬɶ ɮɚɣɥ ɜ ɭɞɨɛɧɨɣ ɮɨɪɦɟ ɜ MicrosoftExcel, ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɨɜɚɬɶ ɭɤɚ-

ɡɚɬɟɥɸ: ɜɤɥɚɞɤɚ «Ⱦɚɧɧɵɟ» –  ȼɫɬɚɜɤɚ ɢɡ ɬɟɤɫɬɚ – ɍɤɚɡɚɬɶ ɩɭɬɶ ɤ ɮɚɣɥɭ result.csv 

ɢ ɜɵɛɪɚɬɶ ɟɝɨ – ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «ɂɦɩɨɪɬ». Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ ɦɚɫɬɟɪɚ ɬɟɤɫɬɨɜ 

(ɢɦɩɨɪɬ), ɝɞɟ ɧɚ ɩɟɪɜɨɦ ɲɚɝɟ ɮɨɪɦɚɬ ɞɚɧɧɵɯ ɜɵɛɢɪɚɟɬɫɹ ɫ ɪɚɡɞɟɥɢɬɟɥɹɦɢ, 

ɧɚɱɚɬɶ ɟɝɨ ɫ ɩɟɪɜɨɣ ɫɬɪɨɤɢ, ɧɚɠɢɦɚɟɦ «Ⱦɚɥɟɟ». ȼɬɨɪɨɣ ɲɚɝ – ɜɵɛɨɪ ɫɢɦɜɨɥɨɜ 

ɪɚɡɞɟɥɢɬɟɥɟɣ: ɡɧɚɤ ɬɚɛɭɥɹɰɢɢ, ɬɨɱɤɚ ɫ ɡɚɩɹɬɨɣ, ɧɚɠɢɦɚɟɦ «Ⱦɚɥɟɟ». ɒɚɝ ɬɪɟɬɢɣ 

ɩɪɨɩɭɫɤɚɟɬɫɹ, ɧɚɠɢɦɚɟɦ «Ƚɨɬɨɜɨ». Ɉɫɬɚɟɬɫɹ ɥɢɲɶ ɜɵɛɪɚɬɶ ɤɭɞɚ ɩɨɦɟɫɬɢɬɶ 

ɞɚɧɧɵɟ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ɂɬɨɝɨɦ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɦɟ-

ɬɨɞɢɤɚ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɟɬɢ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ 

ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɩɪɢɥɨɠɟɧɢɟ «ɋɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ» – ɷɤɫɩɟɪɬɧɚɹ 

ɫɢɫɬɟɦɚ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɬɟɣ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ. Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɧɚɰɟɥɟɧɚ ɧɚ ɩɨɞɛɨɪ ɷɥɟɤɬɪɨɨɛɨ-

ɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɩɭɬɟɦ ɫɨɤɪɚ-

ɳɟɧɢɹ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɨɝɥɚɫɧɨ ɚɥɝɨɪɢɬɦɭ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɜɵɛɨɪɚ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɧɟ 

ɬɨɥɶɤɨ ɷɧɟɪɝɨɡɚɬɪɚɬ, ɧɨ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɫɨɫɬɨɹɬ ɜ ɫɥɟɞɭɸɳɟɦ:  

1) ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɢ ɫɨɜɪɟɦɟɧɧɵɯ 

ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ; 

2) ɩɨɫɬɪɨɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɷɤɫɩɟɪɬɢɡɵ ɫɟɬɢ, ɜɤɥɸɱɚɸɳɚɹ ɜ 

ɫɟɛɹ ɡɚɞɚɱɭ ɨɩɬɢɦɢɡɚɰɢɢ ɷɧɟɪɝɨɡɚɬɪɚɬ ɢ ɦɨɞɟɥɶ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ; 

3) ɫɨɡɞɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɩɪɢɥɨɠɟɧɢɟ «ɋɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ» ɞɥɹ ɪɟ-

ɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɩɥɚɧɢɪɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨ-

ɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɡɚɬɪɚɬ. ɋɮɟɪɚ 

ɩɪɢɦɟɧɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɫɢɫɬɟɦɵ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɭɱɚɫɬɤɨɦ ɰɟɯɚ ɩɪɟɞ-

ɩɪɢɹɬɢɹ. ȼɨɡɦɨɠɧɨ ɪɚɫɲɢɪɟɧɢɟ ɦɚɫɲɬɚɛɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɥɹ ɜɫɟɝɨ ɩɪɨɦɵɲ-

ɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 
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Ƚɪɚɮ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɟɪɟɦɟɧɧɵɯ 
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Ȼɥɨɤ – ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɦɟɬɨɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 

 

 

Ɋɢɫɭɧɨɤ ȼ.1 – ɉɪɢɦɟɪ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɧɚɝɪɭɡɨɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ (ɞɨɤɭɦɟɧɬ Excel) 
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Ɋɢɫɭɧɨɤ ȼ.2 – ɉɪɢɦɟɪ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɧɚɝɪɭɡɨɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ (ɞɨɤɭɦɟɧɬ Excel, ɨɤɨɧɱɚɧɢɟ) 
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Ɍɚɛɥɢɰɚ ȼ.1 – ɉɚɫɩɨɪɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ 

Т̛п Șо̥,кВА 

ʻ̌п̬я̙е̛̦е 
о̥̍отк̛   ʿоте̛̬,кВт   Uк̚,% Ixx,% 

    Вʻ ʻʻ ˀхх ˀк̚     

Тʺ-25/6 -

10 25 6; 10 0,4 0,17 0,6 4,5 3,2 

 

Ɍɚɛɥɢɰɚ ȼ.2 – Ɋɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Nопт n К̚ Sc Ș.т 

7 7 0,7 34,47327 3,1 

 

Ɍɚɛɥɢɰɚ ȼ.3 – ɉɨɬɟɪɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ʿоте̛̬ Акт̛̦̼̏е ˀе̌кт̛̦̼̏е 

Холо̭то̐о ход̌ ˀхх  Qxx 

  0,17 0,265141 

Ко̬отко̐о ̥̼̌̚к̛̦̌я п̛̬ I̦о̥ ˀк̚ Qк̚ 

  0,6 0,1395 

Ко̬отко̐о ̥̼̌̚к̛̦̌я п̛̬ ̦̬̌̐у̚ке 
К̚ К̚^2*Pк̚ К̚^2*Qк̚ 

  0,294 0,068355 

ʿол̦̼е поте̛̬ ˀт Qт 

  0,464 0,333496 

 

Ɍɚɛɥɢɰɚ ȼ.4 – ɉɨɬɟɪɢ ɜ ɞɜɢɝɚɬɟɥɟ 

ʺощ̦о̭т̽ 7 14 10 

Кпд 0,82 0,85 0,87 

поте̛̬ 1,26 2,1 1,3 
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Ʉɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɨɞɭɥɹ, ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɦɟɬɨɞ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ  
ɷɜɨɥɸɰɢɢ 

 
Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɢɡɴɹɬ. 




