
                                                        ɂɇɎɈɊɆȺɌɂɄȺ ɂ ɄɂȻȿɊɇȿɌɂɄȺ                                 № 1(3), 2016     

                                                                                                                                                   Ⱦɨɧɟɰɤ ȾɨɧɇɌɍ                                 
                                                                                                                              

                                          

56 

 

ɍȾɄ 004.7 

ɋɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɠɟɫɬɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

Ƚ.ȼ. Ⱦɨɪɨɯɢɧɚ, ȼ.ɇ. ɉɚвɥɵɲ 

Ƚɨɫɭɞɚɪɫɬвɟɧɧɨɟ ɭɱɪɟɠɞɟɧɢɟ «ɂɧɫɬɢɬɭɬ ɩɪɨɛɥɟɦ ɢɫɤɭɫɫɬвɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ», 
Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢвɟɪɫɢɬɟɬ 

sgv_iai@mail.ru, pavlyshvn@mail.ru 

 

Ⱦɨɪɨɯɢɧɚ Ƚ.ȼ., ɉɚɜɥɵɲ ȼ.ɇ. ɋɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɠɟɫɬɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
ɉɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɟɧия ɦɧɨɠɟɫɬɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɨɞɧɨɬиɩɧɵх 
ɷɥɟɦɟɧɬɨɜ ɩуɬёɦ их ɨɛɨɡɧɚчɟɧия, чɬɨ ɩɨɡɜɨɥяɟɬ ɨɩɟɪиɪɨɜɚɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬяɦи ɤɚɤ 
ɫɬɪɨɤɨɜɵɦи ɜɟɥичиɧɚɦи. Ɋɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɩɪɟɞɫɬɚɜɥɟɧия ɫɥɨɜɚɪя ɫɬɪɨɤ ɞɥя хɪɚɧɟɧия и 
ɩɨиɫɤɚ, ɩɨɡɜɨɥяɸщиɣ ɜɵɩɨɥɧяɬɶ ɚɧɚɥиɡ ɨɛщих ɧɚчɚɥɶɧɵх чɚɫɬɟɣ ɫɬɪɨɤ ɫɥɨɜɚɪя ɟɞиɧɨɠɞɵ, 
ɚ ɬɚɤɠɟ ɜɵɩɨɥɧяɬɶ ɨɩɟɪɚɰиɸ «ɚɤɬиɜɚɰия» ɞɥя чɚɫɬи ɫɬɪɨɤ ɫɥɨɜɚɪя. ɉɨɤɚɡɚɧɨ 
ɩɪиɦɟɧɟɧиɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɦɟɬɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧия ɫɥɨɜɚɪя ɫɬɪɨɤ ɞɥя хɪɚɧɟɧия и ɩɨиɫɤɚ ɜ 
ɤɨɦɩɶɸɬɟɪɧɵх ɩɪɨɝɪɚɦɦɚх. 
  

Вɜɟɞɟɧɢɟ 

Ⱦɚɧɧɵɟ вɨ ɦɧɨɝɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

вɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɩɪɟɞɫɬɚвɢɦɵ в вɢɞɟ 
ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ – ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɢ 
ɫɨɫɬɨɹɧɢɣ, ɫɨɛɵɬɢɣ, ɤɨɦɚɧɞ, ɚɧɚɥɢɡɢɪɭɟɦɵɯ 
ɭɫɥɨвɢɣ, ɨɛɪɚɡɨв, ɤɥɚɫɫɨв, ɡɧɚɤɨв. 

ȼɨɩɪɨɫ ɩɪɟɞɫɬɚвɥɟɧɢɹ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɢ 
ɨɛɪɚɡɨв, ɭɫɥɨвɢɣ, ɫɥɨɠɧɵɯ ɨɛɴɟɤɬɨв ɢɥɢ 
ɫɭɳɧɨɫɬɟɣ ɩɨɤɚɠɟɬɫɹ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɩɪɨɫɬɵɦ, 
ɟɫɥɢ ввɟɫɬɢ ɢɯ ɨɛɨɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 
ɭɧɢɤɚɥɶɧɵɯ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨв. 

ɉɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɢ – ɷɬɨ ɭɞɨɛɧɵɣ ɫɩɨɫɨɛ 
ɨɩɢɫɚɧɢɹ ɹвɥɟɧɢɣ, ɫɢɬɭɚɰɢɣ ɢ ɩɪɟɞɦɟɬɧɵɯ 
ɨɛɥɚɫɬɟɣ. ȼ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦɚɯ 
ɩɪɟɞɦɟɬɧɵɟ ɨɛɥɚɫɬɢ ɩɪɢɧɹɬɨ ɩɪɟɞɫɬɚвɥɹɬɶ в вɢɞɟ 
ɞɪɟвɨвɢɞɧɵɯ ɫɬɪɭɤɬɭɪ (ɧɚɩɪɢɦɟɪ, ɞɟɪɟвɨ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɞɟɪɟвɨ ɪɟɲɟɧɢɣ, ɞɟɪɟвɨ ɮɚɤɬɨв). 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɪɟвɨвɢɞɧɚɹ ɫɬɪɭɤɬɭɪɚ 
ɪɚɫɫɦɚɬɪɢвɚɟɬɫɹ ɤɚɤ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚвɥɟɧɢɹ 
ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ, ɩɨɡвɨɥɹɸɳɢɣ ɟɞɢɧɨɠɞɵ 
ɚɧɚɥɢɡɢɪɨвɚɬɶ ɢɯ ɨɛɳɢɟ ɧɚɱɚɥɶɧɵɟ ɱɚɫɬɢ. 
Ɉɬɦɟɬɢɦ, ɱɬɨ ɛɨɥɶɲɢɟ ɞɪɟвɨвɢɞɧɵɟ ɫɬɪɭɤɬɭɪɵ ɧɟ 
вɫɟɝɞɚ ɨɛɨɡɪɢɦɵ ɞɥɹ ɱɟɥɨвɟɤɚ. ɉɨɷɬɨɦɭ ɞɥɹ ɰɟɥɟɣ 
ɩɪɨвɟɪɤɢ ɨɬɞɟɥɶɧɵɯ ɮɪɚɝɦɟɧɬɨв ɨɩɢɫɚɧɢɣ 
ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ ɱɟɥɨвɟɤɨɦ ɧɚɝɥɹɞɧɵɦ ɛɭɞɟɬ 
ɩɪɟɞɫɬɚвɥɟɧɢɟ ɧɟɤɨɝɨ ɩɨɞɞɟɪɟвɚ ɫ ɩɨɦɨɳɶɸ 
ɦɧɨɠɟɫɬвɚ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ. ȼ ɫвɹɡɢ ɫ ɷɬɢɦ 
ɚɤɬɭɚɥɶɧɨɣ ɹвɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɬɚɤɨɝɨ 
ɭɧɢɮɢɰɢɪɨвɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɪɟɞɫɬɚвɥɟɧɢɹ 
ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ ɨɞɧɨɬɢɩɧɵɯ ɷɥɟɦɟɧɬɨв, 
ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɩɪɢɝɨɞɟɧ ɞɥɹ ɢɯ ɫɤɨɪɨɫɬɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɢ ɤɨɦɩɚɤɬɧɨɝɨ ɯɪɚɧɟɧɢɹ. 

Ɂɚ ɨɫɧɨвɭ вɨɡɶɦёɦ ɞɟɪɟвɶɹ ɰɢɮɪɨвɨɝɨ 
ɩɨɢɫɤɚ, ɚ ɢɦɟɧɧɨ ɢɯ ɪɚɡɧɨвɢɞɧɨɫɬɶ – ɥɭɱɟвɭɸ 
ɩɚɦɹɬɶ Ɋɟɧɟ ɞɟ ɥɚ Ȼɪɢɚɧɞɟ Д1, 2Ж. Ⱦɚɧɧɭɸ 
ɞɪɟвɨвɢɞɧɭɸ ɫɬɪɭɤɬɭɪɭ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ 
ɫɤɨɪɨɫɬɧɨɝɨ ɩɨɢɫɤɚ ɫɬɪɨɤɨвɵɯ вɟɥɢɱɢɧ. Ɉɧɚ 
ɨɪɝɚɧɢɡɨвɚɧɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɭɡɥɵ ɭɪɨвɧɹ 1 
ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɫɨɨɬвɟɬɫɬвɭɸɬ 

ɡɧɚɱɟɧɢɹɦ ɩɟɪвɵɯ ɫɢɦвɨɥɨв ɫɬɪɨɤɨвɵɯ вɟɥɢɱɢɧ, 
ɷɥɟɦɟɧɬɵ ɢɟɪɚɪɯɢɢ вɬɨɪɨɝɨ ɭɪɨвɧɹ ɫɨɨɬвɟɬɫɬвɭɸɬ 
ɡɧɚɱɟɧɢɹɦ вɬɨɪɵɯ ɫɢɦвɨɥɨв ɫɬɪɨɤɨвɵɯ вɟɥɢɱɢɧ ɢ 
ɬ.ɞ. Ɍɚɤ ɩɪɨɢɫɯɨɞɢɬ вɟɬвɥɟɧɢɟ «ɞɟɪɟвɚ», ɤɨɬɨɪɨɟ 
ɩɪɨɞɨɥɠɚɟɬɫɹ, ɩɪɟɞɫɬɚвɥɹɹ ɤɚɠɞɭɸ ɫɬɪɨɤɭ, 
ɫɢɦвɨɥ ɡɚ ɫɢɦвɨɥɨɦ, ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɤɨɧɰɚ ɫɬɪɨɤɢ, 
ɨ ɱɟɦ ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɩɪɢɡɧɚɤ ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɤɢ, 
ɩɪɟɞɫɬɚвɥɟɧɧɵɣ ɫɩɟɰɢɚɥɶɧɵɦ ɞɨɱɟɪɧɢɦ ɭɡɥɨɦ. 
ɉɨɢɫɤ в ɷɬɨɣ ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɟ 

ɨɫɭɳɟɫɬвɥɹɟɬɫɹ ɩɭɬɟɦ ɧɚɯɨɠɞɟɧɢɹ ɷɥɟɦɟɧɬɚ 
ɢɟɪɚɪɯɢɢ ɭɪɨвɧɹ 1, ɫɨɨɬвɟɬɫɬвɭɸɳɟɝɨ ɩɟɪвɨɦɭ 
ɫɢɦвɨɥɭ ɫɬɪɨɤɨвɨɣ вɟɥɢɱɢɧɵ, ɡɚɬɟɦ ɞɨɱɟɪɧɟɝɨ 
ɭɡɥɚ ɷɬɨɝɨ ɷɥɟɦɟɧɬɚ, ɫɨɨɬвɟɬɫɬвɭɸɳɟɝɨ вɬɨɪɨɦɭ 
ɫɢɦвɨɥɭ, ɢ ɬ.ɞ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹвɥɹɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɯɪɚɧɟɧɢɹ ɫɚɦɢɯ ɞɚɧɧɵɯ 
(ɦɧɨɠɟɫɬвɚ ɫɬɪɨɤ) в ɫɩɟɰɢɚɥɶɧɨ вɵɞɟɥɟɧɧɨɣ 
ɨɛɥɚɫɬɢ, ɱɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢвɨɞɢɬ ɤ 
ɡɧɚɱɢɬɟɥɶɧɵɦ ɡɚɬɪɚɬɚɦ ɩɚɦɹɬɢ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɛɨɫɧɨвɚɧɢɟ 
ɫɩɨɫɨɛɚ ɩɪɟɞɫɬɚвɥɟɧɢɹ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ 
ɨɞɧɨɬɢɩɧɵɯ ɷɥɟɦɟɧɬɨв, ɩɪɢɝɨɞɧɨɝɨ ɞɥɹ ɢɯ 
ɫɤɨɪɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɤɨɦɩɚɤɬɧɨɝɨ ɯɪɚɧɟɧɢɹ.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ. ȼвɟɞɟɧɵ ɨɛɨɡɧɚɱɟɧɢɹ ɨɞɧɨɬɢɩɧɵɯ 
ɷɥɟɦɟɧɬɨв ɢ ɢɯ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ, ɱɬɨ 
ɩɨɡвɨɥɢɥɨ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ 
ɫвɟɫɬɢ ɤ ɡɚɞɚɱɟ ɩɪɟɞɫɬɚвɥɟɧɢɹ ɫɬɪɨɤɨвɵɯ 
вɟɥɢɱɢɧ. Ɏɨɪɦɚɥɢɡɨвɚɧɵ ɩɪɟɞɫɬɚвɥɟɧɢɹ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɫɬɪɨɤɨвɵɯ вɟɥɢɱɢɧ ɢ ɞɥɹ ɩɨɢɫɤɚ 
ɫɬɪɨɤɨвɵɯ вɟɥɢɱɢɧ, ɫɨɨɬвɟɬɫɬвɭɸɳɢɟ Д1, 2Ж. 
ɉɪɟɞɥɨɠɟɧɨ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ 
ɩɨɢɫɤɚ ɫɬɪɨɤɨвɵɯ вɟɥɢɱɢɧ, ɚ ɬɚɤɠɟ ɟɝɨ 
ɦɨɞɢɮɢɤɚɰɢɹ, ɨɛɟɫɩɟɱɢвɚɸɳɚɹ ɭɞɨɛɧɵɣ ɫɩɨɫɨɛ 
ɯɪɚɧɟɧɢɹ ɫɬɪɨɤ ɫ ɩɨɦɨɳɶɸ ɦɚɫɫɢвɨв. ɉɨɤɚɡɚɧɵ 
ɩɪɢɦɟɪɵ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ, в ɬ. ɱ., ɩɪɢ 
ɪɚɫɩɨɡɧɚвɚɧɢɢ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɢ ɨɛɪɚɡɨв. 
ȼвɟɞёɧ ɦɟɯɚɧɢɡɦ ɚɤɬɢвɚɰɢɢ ɩɨɞɦɧɨɠɟɫɬвɚ ɫɬɪɨɤ 
ɫɥɨвɚɪɹ, ɩɨɡвɨɥɹɸɳɢɣ ɡɚɞɚвɚɬɶ вɟɬвɢ, 
ɭɱɚɫɬвɭɸɳɢɟ в ɩɨɢɫɤɟ, ɚɧɚɥɢɡɟ, ɪɚɫɩɨɡɧɚвɚɧɢɢ. 
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Ɉɛɨɡɧɚɱɟɧɢɟ ɨɞɧɨɬɢɩɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ 
ɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

ɉɭɫɬɶ ɢɦɟɟɬɫɹ ɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬвɨ 
ɷɥɟɦɟɧɬɨв ɨɞɧɨɣ ɩɪɢɪɨɞɵ (ɨɛɪɚɡɨв, ɤɥɚɫɫɨв, 
ɭɫɥɨвɢɣ ɢ ɬ.ɞ.). 

ɇɚɡɨвёɦ ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɦɧɨɠɟɫɬвɨ ɷɬɢɯ 
ɷɥɟɦɟɧɬɨв ɚɥɮɚɜиɬɨɦ ɷɥɟɦɟɧɬɨɜ. ȼвɟɞɹ ɞɥɹ 
ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɟɝɨ ɨɛɨɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ 
ɭɧɢɤɚɥɶɧɨɝɨ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ (ɫɢɦвɨɥ ɢɥɢ ɱɢɫɥɨ), 
ɩɨɥɭɱɢɦ ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɦɧɨɠɟɫɬвɨ (ɢɥɢ ɚɥɮɚвɢɬ) 

ɢɞɟɧɬɢɮɢɤɚɬɨɪɨв.  
Ɉɛɨɡɧɚɱɢɦ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɶ ɷɥɟɦɟɧɬɨв 

ɫ ɩɨɦɨɳɶɸ ɫɬɪɨɤɢ, ɚ ɦɧɨɠɟɫɬвɨ 
ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ ɫ ɩɨɦɨɳɶɸ ɫɥɨвɚɪɹ ɫɬɪɨɤ 
(ɬɚɛɥ. 1). ɗɬɨ ɩɨɡвɨɥɢɬ ɩɪɢɦɟɧɹɬɶ ɤɨ ɦɧɨɠɟɫɬвɚɦ 
ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ ɷɥɟɦɟɧɬɨв (ɫɥɨɠɧɵɯ 
ɨɛɴɟɤɬɨв), ɤɚɤ ɨɩɟɪɚɰɢɢ, ɹвɥɹɸɳɢɟɫɹ ɨɛɵɱɧɵɦɢ 
ɞɥɹ ɫɥɨвɚɪɟɣ ɫɬɪɨɤ (ɫɪɚвɧɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɩɨɢɫɤ, 
ɩɨɢɫɤ вɯɨɠɞɟɧɢɣ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ), ɬɚɤ ɢ 
ɫɩɟɰɢɮɢɱɟɫɤɢɟ (ɧɚɩɪɢɦɟɪ, ɚɤɬɢвɚɰɢɹ ɧɟɤɨɬɨɪɵɯ 
ɩɨɞɦɧɨɠɟɫɬв ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ). 

 

Ɍɚɛɥɢɰɚ 1 – Ɉɛɨɡɧɚɱɟɧɢɟ ɷɥɟɦɟɧɬɨв ɢ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ 

Ɉɛɴɟɤɬ Ɉɛɨɡɧɚɱɟɧɢɟ 

ɗɥɟɦɟɧɬ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɢ ɂɞɟɧɬɢɮɢɤɚɬɨɪ – ɭɧɢɤɚɥɶɧɵɣ ɫɢɦвɨɥ (ɢɥɢ ɱɢɫɥɨ) 
Ⱥɥɮɚвɢɬ ɷɥɟɦɟɧɬɨв ɍɩɨɪɹɞɨɱɟɧɧɨɟ ɦɧɨɠɟɫɬвɨ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨв 

ɉɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɶ ɷɥɟɦɟɧɬɨв ɋɬɪɨɤɚ ɢɥɢ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɶ ɱɢɫɟɥ 

Ɇɧɨɠɟɫɬвɨ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ ɋɥɨвɚɪɶ ɫɬɪɨɤ (ɢɥɢ ɦɧɨɠɟɫɬвɨ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ ɱɢɫɟɥ) 
 

Фɨɪɦɚɥɢɡɚɰɢɹ ɩɨɧɹɬɢɹ ɫɬɪɨɤɢ 

Ɉɩɪɟɞɟɥɟɧɢɟ 1. Ⱥɥɮɚвɢɬɨɦ A  ɛɭɞɟɦ 
ɧɚɡɵвɚɬɶ ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɦɧɨɠɟɫɬвɨ ɫɢɦвɨɥɨв ia , 

вɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɫɢɦвɨɥɵ ɫ ɦɟɧɶɲɢɦ ɧɨɦɟɪɨɦ 
ɩɪɟɞɲɟɫɬвɭɸɬ ɫɢɦвɨɥɚɦ ɫ ɛɨɥɶɲɢɦ ɧɨɦɟɪɨɦ, ɬ.ɟ. 
ɫɩɪɚвɟɞɥɢвɨ ɭɫɥɨвɢɟ: 

 ],1[},{ tiaA i  , (1) 

 ii aajitji  ],1[, . 

Ɂɞɟɫɶ t – ɪɚɡɦɟɪ ɚɥɮɚвɢɬɚ.  
Ɉɩɪɟɞɟɥɟɧɢɟ 2. ɋɬɪɨɤɨɣ u ɞɥɢɧɵ L ɧɚɡɨвɟɦ 

вɟɤɬɨɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ L ɫɢɦвɨɥɨв ɚɥɮɚвɢɬɚ A: 

 Accccu kLk  ),...,...,( 1 . (2) 

Ⱦɥɢɧɭ ɫɬɪɨɤɢ u ɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ еu|. 

ɍɬвɟɪɠɞɟɧɢɟ 1. Ʌɸɛɨɣ ɫɢɦвɨɥ c ɚɥɮɚвɢɬɚ 
A ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢвɚɬɶ ɤɚɤ ɫɬɪɨɤɭ ɞɥɢɧɵ ɨɞɢɧ, 
ɬ.ɟ. )(cu  .  

Ɉɩɪɟɞɟɥɟɧɢɟ 2. ɉуɫɬɨɣ ɫɬɪɨɤɨɣ ɧɚɡɨвɟɦ 
ɫɬɪɨɤɭ ɧɭɥɟвɨɣ ɞɥɢɧɵ.  

Ɉɛɨɡɧɚɱɢɦ ɫɬɪɨɤɭ ɧɭɥɟвɨɣ ɞɥɢɧɵ . 

ɍɧɢвɟɪɫɚɥɶɧɨɟ ɦɧɨɠɟɫɬвɨ ɫɬɪɨɤ U ɦɨɠɧɨ 
ɩɪɟɞɫɬɚвɢɬɶ в вɢɞɟ: 

 NjuU j  },{ . (3) 

Ɂɞɟɫɶ N – ɦɧɨɠɟɫɬвɨ ɧɚɬɭɪɚɥɶɧɵɯ ɱɢɫɟɥ.  
ȼвɟɞɟɦ ɨɬɧɨɲɟɧɢɹ ɢ ɮɭɧɤɰɢɢ, 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɧɚ ɭɧɢвɟɪɫɚɥɶɧɨɦ ɦɧɨɠɟɫɬвɟ ɫɬɪɨɤ 
U, ɚ ɬɚɤɠɟ ɨɩɟɪɚɰɢɢ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ вɵɩɨɥɧɹɬɶ 
ɧɚɞ ɫɬɪɨɤɚɦɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɬɪɨɤɢ )...,...,( 11 nk cccu   

ɞɥɢɧɵ n ɢ )...,...,( 12 mk dddu   ɞɥɢɧɵ m, ɝɞɟ 
Adc kk , , ɚ ɬɚɤɠɟ ɰɟɥɨɟ ɱɢɫɥɨ i[0; lЖ, ɝɞɟ 

),min( mnl  .  

Ɉɩɪɟɞɟɥɟɧɢɟ 3. Ⱦвɟ ɫɬɪɨɤɢ u1 ɢ u2 ɧɚɡɨвɟɦ 
ɷɤɜиɜɚɥɟɧɬɧɵɦи ɩɨ i ɩɟɪɜɵɦ ɤɨɦɩɨɧɟɧɬɚɦ, ɟɫɥɢ 
ɤɚɠɞɵɣ ɢɡ ɫɢɦвɨɥɨв ck ɫɬɪɨɤɢ u1 ɪɚвɟɧ ɫɢɦвɨɥɭ dk 

ɫɬɪɨɤɢ u2 ɩɪɢ ɰɟɥɵɯ k [1; i].  

Ɂɚɞɚɞɢɦ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɫ ɩɨɦɨɳɶɸ 

ɮɭɧɤɰɢɢ ),,( 21 uui , ɩɪɢɧɢɦɚɸɳɟɣ ɡɧɚɱɟɧɢɟ 1, 
ɤɨɝɞɚ u1 ɢ  u2 ɷɤвɢвɚɥɟɧɬɧɵ ɩɨ i ɩɟɪвɵɦ 
ɤɨɦɩɨɧɟɧɬɚɦ ɢ ɧɨɥɶ в ɩɪɨɬɢвɧɨɦ ɫɥɭɱɚɟ: 
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,,1|1
),,( 21 . (4) 

Ɉɩɪɟɞɟɥɟɧɢɟ 4. ɇɚɡɨвɟɦ ɫɬɪɨɤɭ 
)...,...,( 1 ik bbbq   ɞɥɢɧɵ qi   ɦɚɪɤɟɪɨɦ 

ɷɤɜиɜɚɥɟɧɬɧɨɫɬи ɩɨ Т ɩɟɪɜɵɦ ɤɨɦɩɨɧɟɧɬɚɦ ɫɬɪɨɤ 
)...,...,( 11 nk cccu   ɢ )...,...,( 12 mk dddu  , ɬɚɤɢɯ 

ɱɬɨ ɫɩɪɚвɟɞɥɢвɨ 1),,( 21 uui , ɟɫɥɢ ɞɥɹ ɥɸɛɨɝɨ 
],1[ ik   ɫɩɪɚвɟɞɥɢвɨ kkkk cbdb  , . 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɞвɟ ɥɸɛɵɟ ɫɬɪɨɤɢ ɹвɥɹɸɬɫɹ 
ɷɤвɢвɚɥɟɧɬɧɵɦɢ ɩɨ 0 ɩɟɪвɵɦ ɤɨɦɩɨɧɟɧɬɚɦ, ɚ 
ɦɚɪɤɟɪɨɦ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɩɨ 0 ɩɟɪвɵɦ 
ɤɨɦɩɨɧɟɧɬɚɦ вɵɫɬɭɩɚɟɬ ɩɭɫɬɚɹ ɫɬɪɨɤɚ . 

 1)2,1,0(, 21  uuUuu  . 

Ⱦɥɹ ɫɪɚвɧɟɧɢɹ ɫɬɪɨɤ ɩɨɧɚɞɨɛɢɬɫɹ 
ɨɬɧɨɲɟɧɢɟ ɪɚвɟɧɫɬвɚ.  

Ɉɩɪɟɞɟɥɟɧɢɟ 5. Ⱦвɟ ɫɬɪɨɤɢ 
)...,...,( 11 nk cccu   ɢ )...,...,( 12 mk dddu   

ɧɚɡɨвɟɦ ɪɚɜɧɵɦи ɢ ɛɭɞɟɦ ɡɚɩɢɫɵвɚɬɶ 21 uu  , 

ɟɫɥɢ ɞɥɢɧɵ ɷɬɢɯ ɫɬɪɨɤ n ɢ m ɪɚвɧɵ ɢ ɫɬɪɨɤɢ u1, u2 

ɷɤвɢвɚɥɟɧɬɧɵ ɩɨ n ɩɟɪвɵɦ ɤɨɦɩɨɧɟɧɬɚɦ. 
ɋ ɰɟɥɶɸ ɭɩɨɪɹɞɨɱɟɧɢɹ ɦɧɨɠɟɫɬвɚ ɫɬɪɨɤ ɩɨ 

ɚɥɮɚвɢɬɭ ввɟɞɟɦ ɞɥɹ ɫɬɪɨɤ u1, u2 ɨɬɧɨɲɟɧɢɟ 
“ɦɟɧɶɲɟ”. 

Ɉɩɪɟɞɟɥɟɧɢɟ 6. Ȼɭɞɟɦ ɝɨвɨɪɢɬɶ, ɱɬɨ ɫɬɪɨɤɚ 
)...,...,( 11 nk cccu   ɞɥɢɧɵ n ɦɟɧɶɲɟ ɫɬɪɨɤɢ ɢ 

)...,...,( 12 mk dddu   ɞɥɢɧɵ m ɢ ɨɛɨɡɧɚɱɢɦ 

21 uu  , ɟɫɥɢ ɞɥɹ ɧɚɢɛɨɥɶɲɟɝɨ ɱɢɫɥɚ i, ɬɚɤɨɝɨ ɱɬɨ 
ɫɬɪɨɤɢ u1 ɢ u2 ɷɤвɢвɚɥɟɧɬɧɵ ɩɨ i ɩɟɪвɵɦ 
ɤɨɦɩɨɧɟɧɬɚɦ, ɥɢɛɨ i ɪɚвɧɨ ɞɥɢɧɟ ɩɟɪвɨɣ ɢ 
ɦɟɧɶɲɟ ɞɥɢɧɵ вɬɨɪɨɣ ɫɬɪɨɤɢ, ɥɢɛɨ i ɦɟɧɶɲɟ ɞɥɢɧ 
ɨɛɟɢɯ ɫɬɪɨɤ ɢ (i+1)-ɣ ɫɢɦвɨɥ ɩɟɪвɨɣ ɫɬɪɨɤɢ ci+1 

ɢɦɟɟɬ ɦɟɧɶɲɢɣ ɧɨɦɟɪ в ɚɥɮɚвɢɬɟ, ɱɟɦ (i+1)-ɣ 
ɫɢɦвɨɥ вɬɨɪɨɣ ɫɬɪɨɤɢ di+1. 
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Ɂɞɟɫɶ ),min( mnl  . 

ɂɫɩɨɥɶɡɭɹ ɨɬɧɨɲɟɧɢɟ “ɦɟɧɶɲɟ”, 
ɭɩɨɪɹɞɨɱɢɦ ɦɧɨɠɟɫɬвɨ ɫɬɪɨɤ.  

Ɉɩɪɟɞɟɥɟɧɢɟ 7. Ɇɧɨɠɟɫɬвɨ ɫɬɪɨɤ }{ iuF   

ɛɭɞɟɦ ɧɚɡɵвɚɬɶ ɭɩɨɪɹɞɨɱɟɧɧɵɦ ɩɨ ɚɥɮɚвɢɬɭ, 
ɟɫɥɢ ɥɸɛɚɹ ɫɬɪɨɤɚ ɫ ɦɟɧɶɲɢɦ ɧɨɦɟɪɨɦ ɦɟɧɶɲɟ 
ɫɬɪɨɤɢ ɫ ɛɨɥɶɲɢɦ ɧɨɦɟɪɨɦ, ɬɨ ɟɫɬɶ ɫɩɪɚвɟɞɥɢвɨ: 

 jiFuuuu jiji  :, . (6) 

ȼвɟɞɟɦ ɞɥɹ ɞвɭɯ ɫɬɪɨɤ )...,...,( 11 nk cccu   

ɞɥɢɧɵ n ɢ )...,...,( 12 mk dddu   ɞɥɢɧɵ m 

ɨɩɟɪɚɰɢɸ ɤɨɧɤɚɬɟɧɚɰɢɢ , ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɨɣ 
ɹвɥɹɟɬɫɹ ɫɬɪɨɤɚ )...,...,( 13 mni bbbu   ɞɥɢɧɵ 

mn  , ɭ ɤɨɬɨɪɨɣ ɤɚɠɞɵɣ ɢɡ ɩɟɪвɵɯ n ɫɢɦвɨɥɨв 
ɪɚвɟɧ ɫɢɦвɨɥɭ ɫɬɪɨɤɢ u1, ɢɦɟɸɳɟɦɭ ɬɚɤɨɣ ɠɟ 
ɩɨɪɹɞɤɨвɵɣ ɧɨɦɟɪ, ɚ ɤɚɠɞɵɣ ɢɡ ɩɨɫɥɟɞɭɸɳɢɯ m 

ɫɢɦвɨɥɨв c ɩɨɪɹɞɤɨвɵɦ ɧɨɦɟɪɨɦ (n+j) ɪɚвɟɧ j-ɦɭ 
ɫɢɦвɨɥɭ ɫɬɪɨɤɢ u2. 
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ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɚвɢɥ ɩɪɟɞɫɬɚвɥɟɧɢɹ 
ɫɥɨвɚɪɹ ɫɬɪɨɤ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɯɪɚɧɟɧɢɹ ɢ ɩɨɢɫɤɚ 
ɫɬɪɨɤ ɧɚɦ ɩɨɧɚɞɨɛɢɬɫɹ ɮɭɧɤɰɢɹ ɢɧвɟɪɫɢɢ ɫɬɪɨɤɢ 
I(u), ɤɨɬɨɪɚɹ ɮɭɧɤɰɢɹ ɨɩɪɟɞɟɥɟɧɚ ɧɚ ɦɧɨɠɟɫɬвɟ U 

ɢ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɢɡ ɷɬɨɝɨ ɦɧɨɠɟɫɬвɚ. Ɉɧɚ 
ɢɡɦɟɧɹɟɬ ɩɨɪɹɞɨɤ ɫɢɦвɨɥɨв ɫɬɪɨɤɢ ɧɚ ɨɛɪɚɬɧɵɣ: 
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Фɨɪɦɚɥɢɡɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɥɨɜɚɪɹ 
ɫɬɪɨɤ ɞɥɹ ɯɪɚɧɟɧɢɹ 

Ɉɩɪɟɞɟɥɟɧɢɟ 8. ɋɥɨвɚɪɟɦ ɫɬɪɨɤ G ɧɚɡɨвɟɦ 
ɤɨɧɟɱɧɨɟ ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɩɨ ɚɥɮɚвɢɬɭ ɦɧɨɠɟɫɬвɨ 
ɫɬɪɨɤ, ɬɨ ɟɫɬɶ: 
 jik ggjigG  },{ , (9) 

ɝɞɟ Gzzki  ],,1[,  – ɪɚɡɦɟɪ ɫɥɨвɚɪɹ. 
Ɉɩɪɟɞɟɥɟɧɢɟ 9. ɋɬɪɨɤɭ gk, ɩɪɢɧɚɞɥɟɠɚɳɭɸ 

ɫɥɨвɚɪɸ G, ɧɚɡɨвɟɦ ɫɥɨвɨɦ ɫɥɨвɚɪɹ G. 

Ɉɩɪɟɞɟɥɟɧɢɟ 10. ɂɞɟɧɬɢɮɢɤɚɬɨɪɨɦ ɫɥɨвɚ gk 

в ɫɥɨвɚɪɟ G ɛɭɞɟɦ ɫɱɢɬɚɬɶ ɩɨɪɹɞɤɨвɵɣ ɧɨɦɟɪ k 

ɫɥɨвɚ gk в ɫɥɨвɚɪɟ G.  

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɹвɥɹɟɬɫɹ ɥɢ ɫɬɪɨɤɚ u 

ɫɥɨвɨɦ gi ɫɥɨвɚɪɹ G, ɢ ɨɩɪɟɞɟɥɢɬɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪ 
i ɷɬɨɝɨ ɫɥɨвɚ в ɫɥɨвɚɪɟ G, ввɟɞɟɦ ɮɭɧɤɰɢɸ 

),( GuN , ɩɪɢɧɢɦɚɸɳɭɸ ɡɧɚɱɟɧɢɟ i, ɟɫɥɢ в 
ɫɥɨвɚɪɟ ɧɚɣɞɟɬɫɹ ɫɥɨвɨ gi, ɪɚвɧɨɟ ɫɬɪɨɤɟ u, ɢ 0, 
ɢɧɚɱɟ: 

 


 


иɧɚчɟ

guGgzi
GuN

ii

|0

:|];1[
),( . (10) 

Ɉɛɪɚɬɧɚɹ ɮɭɧɤɰɢɹ ),(1
GiN

  ɩɨɡвɨɥɹɟɬ 
ɩɨɥɭɱɢɬɶ ɫɥɨвɨ gi ɫɥɨвɚɪɹ ɩɨ ɟɝɨ ɢɞɟɧɬɢɮɢɤɚɬɨɪɭ 
i в ɫɥɨвɚɪɟ G. ɉɪɢ ɷɬɨɦ i[1, zЖ, ɚ ɩɪɢɧɢɦɚɟɦɨɟ 
ɡɧɚɱɟɧɢɟ gG:  

 ),(:),(1
GgNigGiN  . (11)  

ɍɬвɟɪɠɞɟɧɢɟ 2. ɇɟɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚвɥɟɧɢɟ 
ɫɥɨвɚɪɹ ɫɬɪɨɤ ɩɪɢɦɟɧɢɦɨ ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɬɪɨɤ, 
ɟɫɥɢ ɞɥɹ ɧɟɝɨ ɨɩɪɟɞɟɥɟɧɵ ɮɭɧɤɰɢɹ ɩɨɥɭɱɟɧɢɹ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɫɬɪɨɤɢ ɢ ɮɭɧɤɰɢɹ ɩɨɥɭɱɟɧɢɹ 
ɫɬɪɨɤɢ ɩɨ ɢɞɟɧɬɢɮɢɤɚɬɨɪɭ. 

Фɨɪɦɚɥɢɡɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɥɨɜɚɪɹ 
ɫɬɪɨɤ ɞɥɹ ɩɨɢɫɤɚ 

Ɏɨɪɦɚɥɢɡɭɟɦ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɫɥɨвɚɪɹ ɫɬɪɨɤ 
ɞɥɹ ɩɨɢɫɤɚ ɦɟɬɨɞɨɦ ɞɟɪɟвɶɟв ɰɢɮɪɨвɨɝɨ ɩɨɢɫɤɚ. 
ȼ ɷɬɨɦ ɦɟɬɨɞɟ ɫɧɚɱɚɥɚ вɟɫɶ ɫɥɨвɚɪɶ, ɚ ɡɚɬɟɦ ɟɝɨ 
ɩɨɞɦɧɨɠɟɫɬвɚ ɪɚɡɛɢвɚɸɬ ɧɚ ɝɪɭɩɩɵ. ɇɚ ɤɚɠɞɨɦ 
ɲɚɝɟ ɬɚɤɢɯ ɪɚɡɛɢɟɧɢɣ в ɨɞɧɭ ɢ ɬɭ ɠɟ ɝɪɭɩɩɭ 
ɩɨɩɚɞɚɸɬ ɫɥɨвɚ, ɭ ɤɨɬɨɪɵɯ 1, 2 ɢ ɬ.ɞ. ɩɟɪвɵɯ 
ɫɢɦвɨɥɨв ɫɨвɩɚɞɚɸɬ. ɋɨɝɥɚɫɧɨ ввɟɞɟɧɧɨɣ ɪɚɧɟɟ 
ɬɟɪɦɢɧɨɥɨɝɢɢ, ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɪɚɡɛɢɟɧɢɣ ɫɥɨвɚ, 
ɩɨɩɚвɲɢɟ в ɨɞɧɭ ɝɪɭɩɩɭ, ɷɤвɢвɚɥɟɧɬɧɵ ɞɪɭɝ 
ɞɪɭɝɭ ɩɨ 1, 2 ɢ ɬ.ɞ. ɩɟɪвɵɦ ɤɨɦɩɨɧɟɧɬɚɦ, 
ɫɨɨɬвɟɬɫɬвɟɧɧɨ. 

Ⱦɥɹ ɮɨɪɦɚɥɶɧɨɝɨ ɨɩɢɫɚɧɢɹ ɷɬɢɯ ɨɩɟɪɚɰɢɣ 
ввɟɞɟɦ ɩɨɞɦɧɨɠɟɫɬвɚ ɫɥɨвɚɪɹ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɫɥɨв, 
ɞɥɢɧɚ ɤɨɬɨɪɵɯ ɧɟ ɦɟɧɶɲɟ ɧɟɤɨɬɨɪɨɣ вɟɥɢɱɢɧɵ i. 
Ɋɚɡɨɛɶɟɦ ɤɚɠɞɨɟ ɢɡ ɷɬɢɯ ɩɨɞɦɧɨɠɟɫɬв ɧɚ ɤɥɚɫɫɵ 
ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɩɨ i ɩɟɪвɵɦ ɤɨɦɩɨɧɟɧɬɚɦ. 

ɉɭɫɬɶ yi – ɩɨɞɦɧɨɠɟɫɬвɨ ɫɥɨвɚɪɹ G, 

ɫɨɫɬɨɹɳɟɟ ɢɡ вɫɟɯ ɫɥɨв ɞɥɢɧɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚвɧɨɣ 
i ɢ ɩɭɫɬɶ ],0[},{ hiyY i  , ɝɞɟ h – ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɞɥɢɧɚ ɫɥɨвɚ ɫɥɨвɚɪɹ: 
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
   (12) 

Ʉɚɠɞɨɟ ɢɡ ɦɧɨɠɟɫɬв yi ɪɚɡɨɛɶɟɦ ɧɚ ɤɥɚɫɫɵ 
ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ i

kG  ɩɨ i ɩɟɪвɵɦ ɤɨɦɩɨɧɟɧɬɚɦ 
(4). Ɋɚɡɛɢɟɧɢɟ i  ɛɭɞɟɬ вɤɥɸɱɚɬɶ в ɫɟɛɹ ɤɥɚɫɫɵ 

ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ i
kG : 

 ir
k

i
ki G

1
}{  , (13) 

ɝɞɟ ri – ɤɨɥɢɱɟɫɬвɨ ɤɥɚɫɫɨв ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ в 
ɪɚɡɛɢɟɧɢɢ ɦɧɨɠɟɫɬвɚ yi. ɋɨɛɟɪёɦ вɨ ɦɧɨɠɟɫɬвɨ 
  ɪɚɡɛɢɟɧɢɹ i , ],0[ hi , ɝɞɟ h – ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɞɥɢɧɚ ɫɥɨвɚ в ɫɥɨвɚɪɟ G: 

  h
ii 0 .  

ɂɫɯɨɞɹ ɢɡ ɫвɨɣɫɬв ɪɚɡɛɢɟɧɢɣ ɧɚ ɤɥɚɫɫɵ 
ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ, ɪɚɡɛɢɟɧɢɟ i  ɞɨɥɠɧɨ 
ɭɞɨвɥɟɬвɨɪɹɬɶ ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨвɢɸ: 
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 (14)  

ȼɫɟ ɫɬɪɨɤɢ, ɩɨɩɚвɲɢɟ в ɨɞɢɧ ɤɥɚɫɫ 
ɪɚɡɛɢɟɧɢɹ i

kG  ɷɤвɢвɚɥɟɧɬɧɵ ɩɨ i ɩɟɪвɵɦ 
ɤɨɦɩɨɧɟɧɬɚɦ. ɉɨɫɬɚвɢɦ в ɫɨɨɬвɟɬɫɬвɢɟ ɤɚɠɞɨɦɭ 
ɤɥɚɫɫɭ i

kG  ɫɬɪɨɤɭ i
kq  ɞɥɢɧɵ i, ɤɨɬɨɪɚɹ ɛɭɞɟɬ 

ɦɚɪɤɟɪɨɦ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɥɸɛɨɣ ɩɚɪɵ ɫɬɪɨɤ, 
ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɷɬɨɦɭ ɤɥɚɫɫɭ. ɇɚɡɨвёɦ ɫɬɪɨɤɭ i

kq  

ɦɚɪɤɟɪɨɦ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɤɥɚɫɫɚ i
kG . 

ɋɨɨɬвɟɬɫɬвɢɟ ɦɟɠɞɭ ɤɥɚɫɫɚɦɢ i
kG  ɪɚɡɛɢɟɧɢɹ i  

ɢ ɦɚɪɤɟɪɚɦɢ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ i
kq  ɷɬɢɯ ɤɥɚɫɫɨв 

ɹвɥɹɟɬɫɹ вɡɚɢɦɧɨ-ɨɞɧɨɡɧɚɱɧɵɦ. 
ȼвɟɞɟɦ ɨɬɨɛɪɚɠɟɧɢɟ )( i

kG  ɤɥɚɫɫɨв 
ɪɚɡɛɢɟɧɢɹ i  ɧɚ ɭɧɢвɟɪɫɚɥɶɧɨɟ ɦɧɨɠɟɫɬвɨ ɫɬɪɨɤ 
U, ɩɨ ɩɨɡвɨɥɹɸɳɟɟ ɨɩɪɟɞɟɥɢɬɶ ɦɚɪɤɟɪ 
ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ i

kq  ɤɥɚɫɫɚ i
kG : 
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ɝɞɟ h – ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɫɥɨвɚ ɫɥɨвɚɪɹ G. 

Ɉɛɴɟɞɢɧɢɦ ɫɬɪɨɤɢ )( i
k

i
k Gq   вɨ 

ɦɧɨɠɟɫɬвɨ ir
k

i
ki qS

1
}{  , ɝɞɟ iir  . ɉɨɬɪɟɛɭɟɦ, 

ɱɬɨɛɵ ɦɧɨɠɟɫɬвɨ ɫɬɪɨɤ Si ɛɵɥɨ ɭɩɨɪɹɞɨɱɟɧɨ ɩɨ 
ɚɥɮɚвɢɬɭ ɢ ɧɨɦɟɪɚ ɫɨɨɬвɟɬɫɬвɭɸɳɢɯ ɞɪɭɝ ɞɪɭɝɭ 
ɷɥɟɦɟɧɬɨв вɨ ɦɧɨɠɟɫɬвɚɯ i  ɢ iS  ɫɨвɩɚɞɚɥɢ. 

ɍɬвɟɪɠɞɟɧɢɟ 3. Ʌɸɛɨɣ ɤɥɚɫɫ i
kG  ɪɚɡɛɢɟɧɢɹ 

i  ɫɨɞɟɪɠɢɬ ɧɟ ɛɨɥɟɟ ɨɞɧɨɝɨ ɫɥɨвɚ ɞɥɢɧɵ i, 

ɩɪɢɱɟɦ ɷɬɨ ɫɥɨвɨ ɪɚвɧɨ ɦɚɪɤɟɪɭ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ 
 i

kGq   ɤɥɚɫɫɚ i
kG . 

ɉɨɥɶɡɭɹɫɶ ɍɬвɟɪɠɞɟɧɢɟɦ 3 ɢ 
ɨɬɨɛɪɚɠɟɧɢɟɦ (11), ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɹвɥɹɟɬɫɹ 
ɥɢ ɦɚɪɤɟɪ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɧɟɤɨɬɨɪɨɝɨ ɤɥɚɫɫɚ i

kG  

ɫɥɨвɨɦ ɫɥɨвɚɪɹ, ɢ ɩɨɥɭɱɢɬɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɷɬɨɝɨ 
ɫɥɨвɚ.  

ɉɭɫɬɶ )( i
kGq  . Ⱦɨɩɭɫɬɢɦ, i

kGq . Ɍɚɤ 

ɤɚɤ GG
i
k  , ɬɨ Gq . Ɍɨɝɞɚ, ɫɨɝɥɚɫɧɨ (11), 
),( GqN  ɩɪɢɧɢɦɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. 

ȿɫɥɢ ɠɟ i
kGq , ɬɨ Gq . Ⱥ ɡɧɚɱɢɬ 0),( GqN .  

ȼвɟɞɟɦ ɨɬɨɛɪɚɠɟɧɢɟ ),( GG
i
k , 

ɩɨɡвɨɥɹɸɳɟɟ ɨɩɪɟɞɟɥɢɬɶ, ɹвɥɹɟɬɫɹ ɥɢ ɦɚɪɤɟɪ 
ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɤɥɚɫɫɚ i

kG  ɫɥɨвɨɦ ɫɥɨвɚɪɹ, ɢ 
ɩɨɥɭɱɢɬɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɷɬɨɝɨ ɫɥɨвɚ. 
Ɉɬɨɛɪɚɠɟɧɢɟ ),( GG

i
k  ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɢɡ 

ɦɧɨɠɟɫɬвɚ ɰɟɥɵɯ Д0; zЖ, ɝɞɟ z – ɤɨɥɢɱɟɫɬвɨ ɫɬɪɨɤ в 
ɫɥɨвɚɪɟ G.  

  GGNGG
i
k

i
k ),(),(    (15) 

Ɋɚɫɫɦɨɬɪɢɦ, ɤɚɤ ɫвɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ 
ɤɥɚɫɫɵ ɪɚɡɛɢɟɧɢɣ i  ɢ 1i .  

ɍɬвɟɪɠɞɟɧɢɟ 4. Ʉɚɠɞɵɣ ɤɥɚɫɫ 1i
lG  

ɪɚɡɛɢɟɧɢɹ 1i  ɹвɥɹɟɬɫɹ ɩɨɞɦɧɨɠɟɫɬвɨɦ 

ɧɟɤɨɬɨɪɨɝɨ ɤɥɚɫɫɚ i
kG  ɪɚɡɛɢɟɧɢɹ i , ɩɪɢɱёɦ 

ɬɨɥɶɤɨ ɨɞɧɨɝɨ. 
ȼвɟɞɟɦ ɨɬɨɛɪɚɠɟɧɢɟ ɫвɹɡɵвɚɸɳɟɟ ɤɥɚɫɫɵ 

ɪɚɡɛɢɟɧɢɣ i  ɢ 1i . Ɋɚɫɫɦɨɬɪɢɦ ɤɥɚɫɫɵ i
kG  ɢ 

ɤɥɚɫɫ 1i
lG , ɞɥɹ ɤɨɬɨɪɵɯ i

k
i
l GG 1 . ɂɯ 

ɦɚɪɤɟɪɚɦɢ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɹвɥɹɸɬɫɹ 1i
lq  ɢ i

kq , 

ɫɨɨɬвɟɬɫɬвɟɧɧɨ. ɉɟɪвɵɟ i ɫɢɦвɨɥɨв ɫɬɪɨɤ i
kq  ɢ 

1i
lq ɫɨвɩɚɞɚɸɬ, ɢ ɫɬɪɨɤɚ 1i

lq  ɞɥɢɧɧɟɟ ɫɬɪɨɤɢ i
kq  

ɧɚ ɨɞɢɧ ɫɢɦвɨɥ, ɤɨɬɨɪɵɣ ɦɨɠɟɦ ɨɛɨɡɧɚɱɢɬɶ ɱɟɪɟɡ 
c, ɨɬɤɭɞɚ: 
 ).(1

cqq
i
k

i
l   

ɉɪɟɨɛɪɚɡɭɟɦ ɷɬɨ вɵɪɚɠɟɧɢɟ ɤ вɢɞɭ:  
 )()()( 1

cGG
i
k

i
l   . (16) 

Ɍɨ ɟɫɬɶ, ɤɚɠɞɨɦɭ ɤɥɚɫɫɭ 1i
lG  ɦɨɠɧɨ ɩɨɫɬɚвɢɬɶ в 

ɫɨɨɬвɟɬɫɬвɢɟ ɩɚɪɭ ),( cG
i
k , ɩɪɢɱёɦ ɬɨɥɶɤɨ ɨɞɧɭ. 

Ⱥɧɚɥɨɝɢɱɧɨ, ɥɸɛɨɣ ɩɚɪɟ ),( cG
i
k , ɝɞɟ i

i
kG   ɢ 

Ac  ɫɨɨɬвɟɬɫɬвɭɟɬ ɧɟ ɛɨɥɟɟ ɨɞɧɨɝɨ ɤɥɚɫɫɚ 
ɪɚɡɛɢɟɧɢɹ 1i . ȼвɟɞёɦ ɨɬɨɛɪɚɠɟɧɢɟ ),( cG

i
k . 

 







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

иɧɚчɟ
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111  . (17) 

Ɂɞɟɫɶ i
k

i
l GG 1 . 

Ɇɚɪɤɟɪ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ 1i
lq  ɤɚɠɞɨɝɨ 

ɤɥɚɫɫɚ ),(1
cGG

i
k

i
l   ɟɞɢɧɫɬвɟɧɧɵɦ ɨɛɪɚɡɨɦ 

ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɦɚɪɤɟɪɚ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ i
kq  

ɤɥɚɫɫɚ i
kG  ɢ ɫɢɦвɨɥɚ c. ȼвɟɞɟɦ ɨɬɨɛɪɚɠɟɧɢɟ , 

ɩɨɡвɨɥɹɸɳɟɟ ɨɩɪɟɞɟɥɢɬɶ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɤɥɚɫɫɚ 
1i

lG  ɷɬɨɬ ɫɢɦвɨɥ c. 

 
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cGGGGAc
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i
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i
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1

1
1

1



  (18) 

Ɉɰɟɧɤɚ ɤɨɥɢɱɟɫɬвɚ ir  ɤɥɚɫɫɨв в ɪɚɡɛɢɟɧɢɢ 

i . ɧɟɨɛɯɨɞɢɦɚ ɩɪɢ ɨɰɟɧɤɟ ɤɨɥɢɱɟɫɬвɚ ɩɚɦɹɬɢ, 
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɪɟɞɫɬɚвɥɟɧɢɣ 
ɫɥɨвɚɪɹ. 

ɍɬвɟɪɠɞɟɧɢɟ 5. ȼɟɥɢɱɢɧɚ ir  ɡɚвɢɫɢɬ ɨɬ 
ɫɨɞɟɪɠɢɦɨɝɨ ɫɥɨвɚɪɹ G ɢ ɪɚɡɦɟɪɚ ɚɥɮɚвɢɬɚ A ɢ 
ɭɞɨвɥɟɬвɨɪɹɟɬ ɧɟɪɚвɟɧɫɬвɭ: 

  i
ii

i
i tyr

t

r
z ,min,max 1 












  , (20) 

ɝɞɟ i-ɧɨɦɟɪ ɪɚɡɛɢɟɧɢɹ, iir  , 11   iir , t – 
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ɪɚɡɦɟɪ ɚɥɮɚвɢɬɚ A, z – ɤɨɥɢɱɟɫɬвɨ ɫɥɨв ɫɥɨвɚɪɹ G, 

zi – ɤɨɥɢɱɟɫɬвɨ ɫɥɨв ɫɥɨвɚɪɹ ɞɥɢɧɵ i,    – 

ɨɩɟɪɚɰɢɹ ɨɤɪɭɝɥɟɧɢɹ ввɟɪɯ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. 
ɇɟɪɚвɟɧɫɬвɨ (20) ɥɟɝɥɨ в ɨɫɧɨвɭ ɪɚɛɨɬɵ Д3Ж. 

ɍɬвɟɪɠɞɟɧɢɟ 6. Ʌɸɛɵɟ ɞвɚ ɪɚɡɥɢɱɧɵɯ 
ɤɥɚɫɫɚ 1i

lG  ɢ 1i
mG  ɪɚɡɛɢɟɧɢɹ 1i  ɹвɥɹɸɳɢɟɫɹ 

ɩɨɞɦɧɨɠɟɫɬвɚɦɢ ɧɟɤɨɬɨɪɨɝɨ ɤɥɚɫɫɚ i
kG  

ɪɚɡɛɢɟɧɢɹ i  ɧɟ ɢɦɟɸɬ ɨɛɳɢɯ ɷɥɟɦɟɧɬɨв: 

 






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1111 ,,:

i
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i
l

i
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i
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i
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i
m

i
l

i
k

GG

GGGGGG
. (21) 

Ⱦɚɧɧɨɟ ɭɬвɟɪɠɞɟɧɢɟ ɫɥɟɞɭɟɬ ɢɡ ɫвɨɣɫɬв 
ɪɚɡɛɢɟɧɢɹ ɦɧɨɠɟɫɬвɚ ɧɚ ɤɥɚɫɫɵ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ. 
ɂɡ ɭɬвɟɪɠɞɟɧɢɹ 6 ɫɥɟɞɭɟɬ, ɱɬɨ ɤɥɚɫɫɵ i

kG  

ɪɚɡɛɢɟɧɢɹ i  ɫвɹɡɚɧɵ ɫ ɤɥɚɫɫɚɦɢ ɢ ɪɚɡɛɢɟɧɢɹ 

1i  в ɨɬɧɨɲɟɧɢɢ ɨɞɢɧ ɤɨ ɦɧɨɝɢɦ. Ɍɨ ɟɫɬɶ 
вɡɚɢɦɨɫвɹɡɶ ɦɟɠɞɭ ɤɥɚɫɫɚɦɢ ɪɚɡɛɢɟɧɢɣ ɦɨɠɧɨ 
ɨɩɢɫɚɬɶ ɫ ɩɨɦɨɳɶɸ ɨɪɢɟɧɬɢɪɨвɚɧɧɨɝɨ ɝɪɚɮɚ, 
ɤɨɬɨɪɵɣ ɹвɥɹɟɬɫɹ ɞɟɪɟвɨɦ. ȼɟɪɲɢɧɚɦɢ ɷɬɨɝɨ 
ɝɪɚɮɚ ɹвɥɹɸɬɫɹ ɤɥɚɫɫɵ ɪɚɡɛɢɟɧɢɣ. Ⱦɭɝɢ ɝɪɚɮɚ 
ɫɨɟɞɢɧɹɸɬ ɤɥɚɫɫɵ i

i
kG   ɢ 1

1


  i
i
lG  ɢ 

ɧɚɩɪɚвɥɟɧɵ ɨɬ ɤɥɚɫɫɚ ɪɚɡɛɢɟɧɢɹ ɫ ɦɟɧɶɲɢɦ 
ɧɨɦɟɪɨɦ i  ɤ ɤɥɚɫɫɭ ɪɚɡɛɢɟɧɢɹ ɫ ɛɨɥɶɲɢɦ 
ɧɨɦɟɪɨɦ 1i . 

Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ W ɦɧɨɠɟɫɬвɨ вɟɪɲɢɧ wj, 

ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɹвɥɹɟɬɫɹ ɤɥɚɫɫɨɦ i
kG  ɨɞɧɨɝɨ 

ɢɡ ɪɚɡɛɢɟɧɢɣ i . Ɇɧɨɠɟɫɬвɨ W ɦɨɳɧɨɫɬɢ v 

ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɭɬɟɦ ɨɛɴɟɞɢɧɟɧɢɹ вɫɟɯ 
ɪɚɡɛɢɟɧɢɣ i , ɝɞɟ ];0[ hi . 

 
h

i
iW

0
 , vW

h

i
i  

0

, 

 ijj whivjwW  :],0[],1[},{ . (22) 

ɉɭɫɬɶ ɤɥɚɫɫɵ вɨ ɦɧɨɠɟɫɬвɟ W 

ɩɪɨɧɭɦɟɪɨвɚɧɵ в ɫɨɨɬвɟɬɫɬвɢɢ ɫ ɩɨɪɹɞɤɨɦ ɩɨ 
ɚɥɮɚвɢɬɭ ɦɚɪɤɟɪɨв ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɷɬɢɯ ɤɥɚɫɫɨв. 
Ɍɨɝɞɚ Gw 1  – ɟɞɢɧɫɬвɟɧɧɵɣ ɤɥɚɫɫ ɪɚɡɛɢɟɧɢɹ 

0 , ɬ.ɤ. )( 1w  – ɩɭɫɬɚɹ ɫɬɪɨɤɚ ɧɚɯɨɞɢɬɫɹ в 
ɨɬɧɨɲɟɧɢɢ ɦɟɧɶɲɟ ɫ ɥɸɛɨɣ ɧɟɩɭɫɬɨɣ ɫɬɪɨɤɨɣ. 

ɂɫɯɨɞɹ ɢɡ (22), ɤɚɠɞɚɹ ɮɭɧɤɰɢɹ, 
ɨɩɪɟɞɟɥɟɧɧɚɹ ɧɚ ɦɧɨɠɟɫɬвɟ ɤɥɚɫɫɨв ɪɚɡɛɢɟɧɢɹ 

i , ɝɞɟ ],0[ hi , ɨɩɪɟɞɟɥɟɧɚ ɢ ɧɚ ɦɧɨɠɟɫɬвɟ W, ɚ 
ɨɬɨɛɪɚɠɟɧɢɹ ɩɪɢɧɢɦɚɸɳɢɟ ɡɧɚɱɟɧɢɹ ɢɡ 
ɦɧɨɠɟɫɬвɚ ɤɥɚɫɫɨв ɪɚɡɛɢɟɧɢɹ i  ɬɚɤɠɟ 
ɩɪɢɧɚɞɥɟɠɚɬ ɦɧɨɠɟɫɬвɭ W. 

ɉɟɪɟɩɢɲɟɦ ɨɬɨɛɪɚɠɟɧɢɹ (14), (15), (17), 
(18) ɫ ɭɱɟɬɨɦ (22).  

Ɉɬɨɛɪɚɠɟɧɢɟ , ɫɬɚвɹɳɟɟ в ɫɨɨɬвɟɬɫɬвɢɟ 
ɤɚɠɞɨɦɭ ɤɥɚɫɫɭ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɦɚɪɤɟɪ 
ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ, (14) ɩɪɢɦɟɬ вɢɞ: 

 
1),,(,:)(, 



gqiiqwqUq

wgw

j

jij


, (23) 

ɝɞɟ j[1; v], i[0; h], q – ɦɚɪɤɟɪ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ 
ɤɥɚɫɫɚ wj. 

Ɉɬɨɛɪɚɠɟɧɢɟ ),( Gw j  (15) ɩɨɡвɨɥɹɟɬ 
ɨɩɪɟɞɟɥɢɬɶ, ɩɪɢɧɚɞɥɟɠɢɬ ɥɢ ɫɥɨвɚɪɸ G ɫɬɪɨɤɚ g, 

ɪɚвɧɚɹ ɦɚɪɤɟɪɭ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɤɥɚɫɫɚ wj, ɢ 
ɤɚɤɨв ɟɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪ в ɫɥɨвɚɪɟ. C ɭɱɟɬɨɦ (22) 
ɨɧɨ ɩɪɢɦɟɬ вɢɞ:  
 )),((),( GwNGw jj   . (24) 

Ɉɬɨɛɪɚɠɟɧɢɟ  (17), ɨɩɪɟɞɟɥɹɸɳɟɟ ɞɥɹ 
ɥɸɛɨɝɨ ɤɥɚɫɫɚ ijw   ɢ ɫɢɦвɨɥɚ c, ɫɭɳɟɫɬвɭɟɬ 

ɥɢ ɤɥɚɫɫ 1 ikw , ɱɟɣ ɦɚɪɤɟɪ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ 
)( kw  ɮɨɪɦɢɪɭɟɬɫɹ ɩɭɬёɦ ɤɨɧɤɚɬɟɧɚɰɢɢ ɦɚɪɤɟɪɚ 

ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɤɥɚɫɫɚ )( jw  ɢ ɫɢɦвɨɥɚ c, 

ɩɪɢɦɟɬ вɢɞ:  
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Ɉɬɨɛɪɚɠɟɧɢɟ  (18), ɩɨɡвɨɥɹɸɳɟɟ 
ɨɩɪɟɞɟɥɢɬɶ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɤɥɚɫɫɚ ),( cww jk   

ɫɢɦвɨɥ c, ɩɪɢɦɟɬ вɢɞ: 

 
cw

cwwwwc

k

jkjk




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),(:,




 (26) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɢɦ ɩɪɟɞɫɬɚвɥɟɧɢɟ 
ɫɥɨвɚɪɹ ɫɬɪɨɤ в вɢɞɟ ɨɪɢɟɧɬɢɪɨвɚɧɧɨɝɨ ɝɪɚɮɚ, 
вɟɪɲɢɧɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚвɥɟɧɵ ɦɧɨɠɟɫɬвɨɦ W. 

ȼɟɪɲɢɧɵ wj ɢ wk ɫɨɟɞɢɧɟɧɵ ɪɟɛɪɨɦ ),( kj ww , 

ɟɫɥɢ вɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨвɢɟ:  
 ))(,( kjk www  . (27) 

Ɋёɛɪɚ ɝɪɚɮɚ ɦɨɠɧɨ ɡɚɞɚɬɶ ɫ ɩɨɦɨɳɶɸ 
ɦɚɬɪɢɰɵ ɫɦɟɠɧɨɫɬɢ M ɪɚɡɦɟɪɧɨɫɬɢ vv, ɝɞɟ 

Wv   (22). Ɂɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨв mjk ɦɚɬɪɢɰɵ 
ɫɦɟɠɧɨɫɬɢ M ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ:  

 


 


иɧɚчɟ

www
m
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))(,(|1 
. (28)  

Ɇɧɨɠɟɫɬвɨ вɟɪɲɢɧ W ɢ ɦɚɬɪɢɰɚ 
ɫɦɟɠɧɨɫɬɢ M ɨɛɪɚɡɭɸɬ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɫɥɨвɚɪɹ 
ɞɥɹ ɩɨɢɫɤɚ. ɗɬɨ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ 
ɡɚɬɪɚɬ ɩɚɦɹɬɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɧɨɠɟɫɬвɚ вɟɪɲɢɧ, 
ɬɚɤ ɤɚɤ ɤɚɠɞɚɹ ɢɡ вɟɪɲɢɧ – ɦɧɨɠɟɫɬвɨ ɫɬɪɨɤ. 
ɉɨɤɚɠɟɦ, ɱɬɨ ɨɧɨ ɢɡɛɵɬɨɱɧɨ. 

Ʉɚɠɞɨɟ ɫɥɨвɨ ɞɥɢɧɵ i ɩɪɢɧɚɞɥɟɠɢɬ 
ɫɥɨвɚɪɸ, ɚ ɬɚɤɠɟ ɨɞɧɨɦɭ ɢɡ ɤɥɚɫɫɨв ɪɚɡɛɢɟɧɢɹ 

1 , ɨɞɧɨɦɭ ɤɥɚɫɫɭ ɪɚɡɛɢɟɧɢɹ 2 , ... , ɨɞɧɨɦɭ 
ɤɥɚɫɫɭ ɪɚɡɛɢɟɧɢɹ 1i , ɨɞɧɨɦɭ ɤɥɚɫɫɭ ɪɚɡɛɢɟɧɢɹ 

i . Ɍɨ ɟɫɬɶ, ɨɞɧɨ ɢ ɬɨ ɠɟ ɫɥɨвɨ ɯɪɚɧɢɬɫɹ 
ɧɟɫɤɨɥɶɤɨ ɪɚɡ. Ɂɧɚɱɢɬ, ɧɭɠɧɨ ɛɨɥɟɟ ɷɤɨɧɨɦɧɨ 
ɡɚɞɚɬɶ ɦɧɨɠɟɫɬвɨ вɟɪɲɢɧ. 

ɉɨɞɚвɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬвɨ ɷɥɟɦɟɧɬɨв mjk 

ɦɚɬɪɢɰɵ ɫɦɟɠɧɨɫɬɢ M ɛɭɞɭɬ ɧɭɥɟвɵɦɢ. Ɍɨ ɟɫɬɶ, 
ɦɚɬɪɢɰɚ M – ɪɚɡɪɹɠɟɧɧɚɹ. ɋɥɟɞɨвɚɬɟɥɶɧɨ, ɧɭɠɧɨ 
ɧɚɣɬɢ ɢɧɨɣ ɦɟɬɨɞ ɯɪɚɧɟɧɢɹ ɪёɛɟɪ 
ɨɪɢɟɧɬɢɪɨвɚɧɧɨɝɨ ɝɪɚɮɚ.  

ɍɬвɟɪɠɞɟɧɢɟ 7. Ʉɚɠɞɵɣ ɤɥɚɫɫ wj 
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ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɹɦɢ 
ɨɬɨɛɪɚɠɟɧɢɣ )( kw , ),( Gw j , ɚ ɬɚɤɠɟ 
ɦɧɨɠɟɫɬвɨɦ ɧɨɦɟɪɨв ɤɥɚɫɫɨв }{kj  , ɩɪɢ 
ɤɨɬɨɪɵɯ ɫɩɪɚвɟɞɥɢвɨ ))(,( kjk www  .  

ɉɨ ɍɬвɟɪɠɞɟɧɢɸ 7 ɤɚɠɞɚɹ вɟɪɲɢɧɚ wj, 

ɦɨɠɟɬ ɛɵɬɶ ɡɚɦɟɧɟɧɚ ɩɚɪɨɣ ɡɧɚɱɟɧɢɣ 
 ),(),( Gww jj  . Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ oj1 ɡɧɚɱɟɧɢɟ 

)( jw  ɢ oj2 ɡɧɚɱɟɧɢɟ ),( Gw j .  

ɍɬвɟɪɠɞɟɧɢɟ 7 ɬɚɤɠɟ ɩɨɡвɨɥɹɟɬ ɧɚɣɬɢ 
ɛɨɥɟɟ ɷɤɨɧɨɦɧɵɣ ɦɟɬɨɞ ɯɪɚɧɟɧɢɹ ɪёɛɟɪ 
ɨɪɢɟɧɬɢɪɨвɚɧɧɨɝɨ ɝɪɚɮɚ в ɫɪɚвɧɟɧɢɢ ɫ ɦɚɬɪɢɰɟɣ 
ɫɦɟɠɧɨɫɬɢ M. Ɇɧɨɠɟɫɬвɨ }{kj   ɟɫɬɶ ɧɟ ɱɬɨ 
ɢɧɨɟ, ɤɚɤ ɦɧɨɠɟɫɬвɨ вɫɟɯ ɧɨɦɟɪɨв k, ɩɪɢ ɤɨɬɨɪɵɯ 
ɞɥɹ ɡɧɚɱɟɧɢɣ ɫɩɪɚвɟɞɥɢвɨ 1jkm . Ɍɨ ɟɫɬɶ, 

}{kj   ɨɩɢɫɵвɚɟɬ ɦɧɨɠɟɫɬвɨ ɪёɛɟɪ, ɢɫɯɨɞɹɳɢɯ 
ɢɡ вɟɪɲɢɧɵ wj. Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ oj3 ɦɧɨɠɟɫɬвɨ 

j . Ⱦɥɹ ɭɫɤɨɪɟɧɢɹ ɩɨɢɫɤɚ ɷɥɟɦɟɧɬɚ вɨ ɦɧɨɠɟɫɬвɟ 
oj3 ɩɪɨɧɭɦɟɪɭɟɦ ɟɝɨ ɷɥɟɦɟɧɬɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɷɥɟɦɟɧɬ ki ɫ ɦɟɧɶɲɢɦ ɧɨɦɟɪɨɦ i ɫɫɵɥɚɥɫɹ 
ɧɚ вɟɪɲɢɧɭ 

ikw , ɞɥɹ ɤɨɬɨɪɨɣ ɫɢɦвɨɥ )(
ii kk wo   

ɩɪɟɞɲɟɫɬвɭɟɬ в ɚɥɮɚвɢɬɟ ɚɧɚɥɨɝɢɱɧɨɦɭ ɫɢɦвɨɥɭ 
вɟɪɲɢɧɵ, ɧɚ ɤɨɬɨɪɭɸ ɫɫɵɥɚɟɬɫɹ ɷɥɟɦɟɧɬ ki+x ɫ 
ɛɨɥɶɲɢɦ ɧɨɦɟɪɨɦ (i+х):  
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Ɇɧɨɠɟɫɬвɨ O вɟɤɬɨɪɨв ),,( 321 jjjj oooo   

ɹвɥɹɟɬɫɹ ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɵɦ ɡɚɞɚɧɢɟɦ ɨɪɝɪɚɮɚ, 
ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɦɧɨɠɟɫɬвɨɦ вɟɪɲɢɧ v

jjwW 1}{  , 

ɢ ɦɧɨɠɟɫɬвɨɦ ɪёɛɟɪ, ɤɨɬɨɪɨɟ ɡɚɞɚɧɨ ɦɚɬɪɢɰɟɣ 
ɫɦɟɠɧɨɫɬɢ v

kjjkmM 1,}{  : 
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 (31) 

Ɇɧɨɠɟɫɬвɨ вɟɤɬɨɪɨв O (31) ɹвɥɹɟɬɫɹ 
ɩɪɟɞɫɬɚвɥɟɧɢɟɦ ɫɥɨвɚɪɹ ɫɬɪɨɤ G. Ɉɧɨ ɨɩɢɫɵвɚɟɬ 
ɞɪɟвɨвɢɞɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɤɨɬɨɪɚɹ ɯɪɚɧɢɬ ɞɚɧɧɵɟ ɨ 
ɫɬɪɨɤɚɯ в вɟɬвɢ: вɟɪɲɢɧɚ ɞɪɟвɨвɢɞɧɨɣ ɫɬɪɭɤɬɭɪɵ 
ɨɩɢɫɵвɚɟɬɫɹ ɷɥɟɦɟɧɬɨɦ o1; вɟɪɲɢɧɚ вɵɫɨɬɵ j 

ɫɨɨɬвɟɬɫɬвɭɟɬ j-ɦɭ ɫɢɦвɨɥɭ ɫɬɪɨɤɢ. ȼɟɤɬɨɪ oj 

ɫɨɞɟɪɠɢɬ: oj1 – ɫɢɦвɨɥ ɫɬɪɨɤɢ; oj2 – 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɫɬɪɨɤɢ, ɨɤɚɧɱɢвɚɸɳɟɣɫɹ в ɞɚɧɧɨɣ 
вɟɪɲɢɧɟ ɢɥɢ 0, ɟɫɥɢ в ɞɚɧɧɨɣ вɟɪɲɢɧɟ ɫɬɪɨɤɚ ɧɟ 
ɨɤɚɧɱɢвɚɟɬɫɹ; oj3 – ɦɧɨɠɟɫɬвɨ ɧɨɦɟɪɨв вɟɪɲɢɧ-

ɩɨɬɨɦɤɨв ɞɚɧɧɨɣ вɟɪɲɢɧɵ. 
ɉɪɟɞɫɬɚвɥɟɧɢɟ (31) ɧɟ ɩɨɡвɨɥɹɟɬ ɡɚɞɚɬɶ 

ɮɭɧɤɰɢɸ ɩɨɥɭɱɟɧɢɹ ɫɬɪɨɤɢ g ɩɨ ɟё 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɭ в ɫɥɨвɚɪɟ G, ɧɨ ɞɚёɬ 
вɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɢɬɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɫɬɪɨɤɢ g 

в ɫɥɨвɚɪɟ G. 

ȼвɟɞёɦ ɮɭɧɤɰɢɸ ),( OgN  ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɫɬɪɨɤɢ ),...,...( 1 Ll cccg   ɫɥɨвɚɪɹ 
G в ɩɪɟɞɫɬɚвɥɟɧɢɢ O (31). 

Ⱥɥɝɨɪɢɬɦ ɨɩɪɟɞɟɥɟɧɢɹ ),( OgN . 

1. ɂɧиɰиɚɥиɡɚɰия: 
l=0, b0 = 1. 

2. ɂɬɟɪɚɰия:  
    ɉɨɤɚ )0()(  lbLl  вɵɩɨɥɧɹɬɶ 



 
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3. Ɋɟɡуɥɶɬɚɬ: 
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ȼ ɩɪɢвɟɞɟɧɧɨɦ ɚɥɝɨɪɢɬɦɟ l – ɧɨɦɟɪ ɲɚɝɚ ɢ 
ɪɚɫɫɦɚɬɪɢвɚɟɦɨɝɨ ɫɢɦвɨɥɚ ɫɬɪɨɤɢ g, ɚ bl – ɧɨɦɟɪ 
ɬɟɤɭɳɟɣ вɟɪɲɢɧɵ ɞɪɟвɨвɢɞɧɨɣ ɫɬɪɭɤɬɭɪɵ, 
ɤɨɬɨɪɚɹ ɨɩɢɫɚɧɚ вɟɤɬɨɪɨɦ ),,( 321 llll bbbb oooo  . 

ɇɚ ɤɚɠɞɨɦ ɲɚɝɟ ɢɬɟɪɚɰɢɢ вɵɩɨɥɧɹɸɬ ɩɨɢɫɤ 
ɧɨɦɟɪɚ вɟɪɲɢɧɵ-ɩɨɬɨɦɤɚ, ɤɨɬɨɪɚɹ ɯɪɚɧɢɬ ɫɢɦвɨɥ 

1lbo , ɫɨвɩɚɞɚɸɳɢɣ ɫɨ ɫɥɟɞɭɸɳɢɦ ɫɢɦвɨɥɨɦ 
ɫɬɪɨɤɢ cl+1. ȿɫɥɢ ɬɚɤɚɹ вɟɪɲɢɧɚ-ɩɨɬɨɦɨɤ 
ɫɭɳɟɫɬвɭɟɬ, ɟё ɧɨɦɟɪ ɛɭɞɟɬ ɩɪɢɫвɨɟɧ bl+1 – 

ɧɨɦɟɪɭ вɟɪɲɢɧɵ, ɪɚɫɫɦɚɬɪɢвɚɟɦɨɦɭ ɧɚ 
ɫɥɟɞɭɸɳɟɦ ɲɚɝɟ. ɂɬɟɪɚɰɢɹ ɩɪɟɤɪɚɳɚɟɬɫɹ ɩɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɩɨɫɥɟɞɧɟɝɨ ɫɢɦвɨɥɚ ɫɬɪɨɤɢ cL ɢɥɢ в 
ɫɥɭɱɚɟ, ɟɫɥɢ ɭ вɟɪɲɢɧɵ ɫ ɧɨɦɟɪɨɦ bl ɧɟɬ 
вɟɪɲɢɧɵ-ɩɨɬɨɦɤɚ, ɤɨɬɨɪɚɹ ɯɪɚɧɢɬ ɫɢɦвɨɥ, 
ɫɨвɩɚɞɚɸɳɢɣ ɫɨ ɫɥɟɞɭɸɳɢɦ ɫɢɦвɨɥɨɦ ɫɬɪɨɤɢ. 

ȿɫɥɢ ɞɥɹ ɨɞɧɨɝɨ ɢɡ bl, l[0, L-1Ж, ɧɟ ɧɚɣɞɟɧɨ 
вɟɪɲɢɧɵ-ɩɨɬɨɦɤɚ, ɬɨ ɪɟɡɭɥɶɬɚɬɨɦ ɮɭɧɤɰɢɢ ɛɭɞɟɬ 
0, ɱɬɨ ɨɡɧɚɱɚɟɬ ɨɬɫɭɬɫɬвɢɟ ɫɬɪɨɤɢ g в ɫɥɨвɚɪɟ G. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ вɟɪɲɢɧɵ, ɱɟɣ ɦɚɪɤɟɪ 
ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɫɨвɩɚɞɚɟɬ ɫ ɢɫɤɨɦɨɣ ɫɬɪɨɤɨɣ, 
ɪɟɡɭɥɶɬɚɬɨɦ ɛɭɞɟɬ 2lbo  – ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɦɚɪɤɟɪɚ 
ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɤɥɚɫɫɚ 

lbw  в ɫɥɨвɚɪɟ G. 

ɍɬвɟɪɠɞɟɧɢɟ 8. ɇɟɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚвɥɟɧɢɟ 
ɫɥɨвɚɪɹ ɫɬɪɨɤ ɩɪɢɦɟɧɢɦɨ ɞɥɹ ɩɨɢɫɤɚ ɫɬɪɨɤ, ɟɫɥɢ 
ɞɥɹ ɧɟɝɨ ɨɩɪɟɞɟɥɟɧɚ ɮɭɧɤɰɢɹ ɩɨɥɭɱɟɧɢɹ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɫɬɪɨɤɢ. 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɥɨɜɚɪɹ 
ɫɬɪɨɤ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɨɢɫɤɚ 

Ɇɨɞɢɮɢɰɢɪɭɟɦ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɫɥɨвɚɪɹ ɞɥɹ 
ɩɨɢɫɤɚ ɫ ɬɟɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɬɚɤɠɟ ɯɪɚɧɟɧɢɟ 
ɫɬɪɨɤ. 

ɍɬвɟɪɠɞɟɧɢɟ 9. Ⱦɥɹ ɥɸɛɨɝɨ ɤɥɚɫɫɚ Wwk   

ɫ ɧɨɦɟɪɨɦ ],2[ vk   ɫɭɳɟɫɬвɭɟɬ ɤɥɚɫɫ Ww j  ɫ 
ɧɨɦɟɪɨɦ ],1[ vj , ɞɥɹ ɤɨɬɨɪɨɝɨ ɫɩɪɚвɟɞɥɢвɨ 

))(,( kjk www  , ɩɪɢɱёɦ ɬɨɥɶɤɨ ɨɞɢɧ. 

 
))(,(:],1[,!
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

 (32) 

ɉɨɥɶɡɭɹɫɶ ɍɬвɟɪɠɞɟɧɢɟɦ 9, ввɟɞɟɦ 
ɮɭɧɤɰɢɸ )( kw , ɨɩɪɟɞɟɥɟɧɧɭɸ ɧɚ ɦɧɨɠɟɫɬвɟ 
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1\ wWW   ɢ ɩɪɢɧɢɦɚɸɳɭɸ ɰɟɥɨɱɢɫɥɟɧɧɵɟ 
ɡɧɚɱɟɧɢɹ j ɢɡ ɞɢɚɩɚɡɨɧɚ Д1; v], ɝɞɟ ||Wv  .  

))(,(:)( kjkk wwwjw    (33) 

Ɂɚɦɟɧɢɦ в ɩɪɟɞɫɬɚвɥɟɧɢɢ (31), ɦɧɨɠɟɫɬвɨ 
вɟɪɲɢɧ O ɦɧɨɠɟɫɬвɨɦ вɟɪɲɢɧ O , ɷɥɟɦɟɧɬɵ jo  

ɤɨɬɨɪɨɝɨ ɮɨɪɦɢɪɭɸɬɫɹ ɢɡ ɷɥɟɦɟɧɬɨв jo  

ɦɧɨɠɟɫɬвɚ Ɉ ɩɭɬёɦ ввɟɞɟɧɢɹ в ɧɟɝɨ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ )(4 jj wo  , 

ɹвɥɹɸɳɟɝɨɫɹ ɧɨɦɟɪɨɦ ɪɨɞɢɬɟɥɶɫɤɨɣ вɟɪɲɢɧɵ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ вɟɪɲɢɧɟ jw : 
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 (34) 

ɉɨɫɤɨɥɶɤɭ ɩɪɟɞɫɬɚвɥɟɧɢɟ O  ɩɨɥɧɨɫɬɶɸ 
вɤɥɸɱɚɟɬ в ɫɟɛɹ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚвɥɟɧɢɹ O, ɬɨ ɨɧɨ 
ɨɛɟɫɩɟɱɢвɚɟɬ ɩɨɢɫɤ ɫɬɪɨɤ ɚɧɚɥɨɝɢɱɧɨ ɨɩɢɫɚɧɧɨɦɭ 
в ɚɥɝɨɪɢɬɦɟ ɨɩɪɟɞɟɥɟɧɢɹ ),( OgN . 

ɉɨɥɶɡɭɹɫɶ ɩɪɟɞɫɬɚвɥɟɧɢɟɦ (34) ɦɨɠɟɦ ɞɥɹ 
ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ jo  ɦɧɨɠɟɫɬвɚ O  ɩɨɥɭɱɢɬɶ 
ɦɚɪɤɟɪ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɫɨɨɬвɟɬɫɬвɭɸɳɟɝɨ ɟɦɭ 
ɤɥɚɫɫɚ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ wj. 

Ⱥɥɝɨɪɢɬɦ ɩɨɥɭɱɟɧɢɹ ɦɚɪɤɟɪɚ 
ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ q ɤɥɚɫɫɚ wj ɩɨ ɩɪɟɞɫɬɚвɥɟɧɢɸ 
O ɫɥɨвɚɪɹ G. 

1. ɂɧиɰиɚɥиɡɚɰия: 
r = j, u=. 

2. ɂɬɟɪɚɰия:  
    ɉɨɤɚ )1( r  вɵɩɨɥɧɹɬɶ 

u=uor1, 

r=or4. 

3. Ɋɟɡуɥɶɬɚɬ: 
q = I(u). 

Ɂɞɟɫɶ ɩɟɪɟɦɟɧɧɚɹ r ɩɪɢɧɢɦɚɟɬ 
ɰɟɥɨɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢ ɨɛɨɡɧɚɱɚɟɬ ɧɨɦɟɪ 
ɪɚɫɫɦɚɬɪɢвɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɦɧɨɠɟɫɬвɚ O; u – 

ɫɬɪɨɤɚ (ɢɡɧɚɱɚɥɶɧɨ – ɩɭɫɬɚɹ). ȼ ɫɬɪɨɤɭ u, 

ɢɫɩɨɥɶɡɭɹ ɨɩɟɪɚɰɢɸ ɤɨɧɤɚɬɟɧɚɰɢɢ (7), ɞɨɛɚвɥɹɸɬ 
ɫɢɦвɨɥ or1, ɤɨɬɨɪɵɣ ɯɪɚɧɢɬɫɹ в ɪɚɫɫɦɚɬɪɢвɚɟɦɨɦ 
ɷɥɟɦɟɧɬɟ. ɗɬɚ ɨɩɟɪɚɰɢɹ вɵɩɨɥɧɹɟɬɫɹ ɢɬɟɪɚɬɢвɧɨ 
ɩɨ ɦɟɧɟ ɩɪɨɞвɢɠɟɧɢɹ ввɟɪɯ ɩɨ вɟɬвɢ ɞɪɟвɨвɢɞɧɨɣ 
ɫɬɪɭɤɬɭɪɵ (ɧɚɩɨɦɧɢɦ, or4 – ɧɨɦɟɪ вɟɪɲɢɧɵ, 
ɹвɥɹɸɳɟɣɫɹ ɪɨɞɢɬɟɥɶɫɤɨɣ ɩɨ ɨɬɧɨɲɟɧ) ɞɨ ɬɟɯ ɩɨɪ 
ɩɨɤɚ ɧɟ ɞɨɫɬɢɝɧɟɦ ɤɨɪɧɟвɨɣ вɟɪɲɢɧɵ ɞɟɪɟвɚ w1. 

Ɂɚɩɨɦɧɢɦ в ɧɟɤɨɬɨɪɨɦ ɦɧɨɠɟɫɬвɟ 
z
iixХ 1}{  , ɝɞɟ || Gz  , ɧɨɦɟɪɚ j вɫɟɯ ɷɥɟɦɟɧɬɨв 

jo , ɭ ɤɨɬɨɪɵɯ 02 jo . ȼɫɩɨɦɧɢɦ, ɱɬɨ 2jo  ɯɪɚɧɢɬ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪ в ɫɥɨвɚɪɟ G ɫɬɪɨɤɢ q, ɹвɥɹɸɳɟɣɫɹ 
ɦɚɪɤɟɪɨɦ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ вɟɪɲɢɧɵ wj, ɟɫɥɢ ɨɧɚ 
ɩɪɢɧɚɞɥɟɠɢɬ ɫɥɨвɚɪɸ G ɢ ɧɨɥɶ в ɩɪɨɬɢвɧɨɦ 
ɫɥɭɱɚɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɧɨɠɟɫɬвɨ Х ɛɭɞɟɬ 
ɯɪɚɧɢɬɶ ɧɨɦɟɪɚ вɫɟɯ вɟɪɲɢɧ, ɱɶɢ ɦɚɪɤɟɪɵ 
ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɹвɥɹɸɬɫɹ ɫɥɨвɚɦɢ ɫɥɨвɚɪɹ G. 

ɉɨɬɪɟɛɭɟɦ, ɱɬɨɛɵ ɷɥɟɦɟɧɬɵ ɤɚɠɞɵɣ ɧɨɦɟɪ 
i ɷɥɟɦɟɧɬɚ xi=j ɦɧɨɠɟɫɬвɚ X ɫɨвɩɚɞɚɥ ɫ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ в ɫɥɨвɚɪɟ G ɫɥɨвɚ, 
ɫɨвɩɚɞɚɸɳɟɝɨ ɫ ɦɚɪɤɟɪɨɦ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ 
ɤɥɚɫɫɚ wj: 
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ɉɚɪɚ ɦɧɨɠɟɫɬв  
 (O, X) (36) 

ɨɛɪɚɡɭɟɬ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɫɥɨвɚɪɹ G, ɤɨɬɨɪɨɟ 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨвɚɬɶ ɞɥɹ ɯɪɚɧɟɧɢɹ. Ɉɧɨ ɩɨɡвɨɥɹɟɬ 
ɩɨɥɭɱɚɬɶ ɫɥɨвɨ g ɩɨ ɟɝɨ ɢɞɟɧɬɢɮɢɤɚɬɨɪɭ ],1[ zB  

ɛɟɡ ɢɫɩɨɥɶɡɨвɚɧɢɹ ɫɥɨвɚɪɹ G. ɂɫɤɨɦɭɸ ɫɬɪɨɤɭ 
ɩɨɥɭɱɚɟɦ ɤɚɤ ɦɚɪɤɟɪ ɷɤвɢвɚɥɟɧɬɧɨɫɬɢ ɤɥɚɫɫɚ wj, 

ɝɞɟ Bxj   ɩɨ вɵɲɟ ɩɪɢвɟɞɟɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɨɟ 

ɩɪɟɞɫɬɚвɥɟɧɢɟ (36) ɫɥɨвɚɪɹ G ɹвɥɹɟɬɫɹ 
ɩɪɟɞɫɬɚвɥɟɧɢɟɦ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɨɢɫɤɚ ɫɬɪɨɤ. 

ɉɪɢɦɟɧɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɥɨɜɚɪɹ 
ɫɬɪɨɤ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɨɢɫɤɚ ɜ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦɚɯ 

Ɋɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɫɥɨвɚɪɹ 
ɫɬɪɨɤ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɨɢɫɤɚ ɚɩɪɨɛɢɪɨвɚɧɨ в 
ɤɚɱɟɫɬвɟ ɫɪɟɞɫɬвɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɫɤɨɪɨɫɬɧɨɝɨ 
ɩɨɢɫɤɚ ɫɬɪɨɤ в ɩɪɨɝɪɚɦɦɧɵɯ ɛɢɛɥɢɨɬɟɤɚɯ 
«Ɇɨɞɭɥɶ ɞɟɤɥɚɪɚɬɢвɧɨɝɨ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɫɥɨв ɪɭɫɫɤɨɝɨ ɹɡɵɤɚ» Д4Ж ɢ «Ɇɨɞɭɥɶ 
ɛɟɫɫɥɨвɚɪɧɨɝɨ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɥɨв 
ɪɭɫɫɤɨɝɨ ɹɡɵɤɚ» Д5Ж, ɚ ɬɚɤɠɟ ɤɚɤ ɫɪɟɞɫɬвɨ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ ɨɛɪɚɡɨв 
в ɡɚɞɚɱɟ ɩɨɮɨɧɟɦɧɨɝɨ ɪɚɫɩɨɡɧɚвɚɧɢɹ Д6Ж ɫɥɨв 
ɪɭɫɫɤɨɝɨ ɹɡɵɤɚ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ 
ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɶ ɨɛɪɚɡɨв – ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɶ 
ɚɥɥɨɮɨɧɨв (ɪɚɡɧɨвɢɞɧɨɫɬɟɣ ɡвɭɱɚɧɢɹ ɮɨɧɟɦ), 
ɨɛɪɚɡɭɸɳɢɯ ɫɥɨвɨ ɫɥɨвɚɪɹ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
ɩɨɮɨɧɟɦɧɨɝɨ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɫɥɨв ɩɚɪɚɥɥɟɥɶɧɨ ɫ 
ɚɥɮɚвɢɬɨɦ ɨɛɪɚɡɨв (ɚɥɥɨɮɨɧɨв) ввɟɞёɧ ɚɥɮɚвɢɬ 
ɢɯ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨв (ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɯ 
ɫɢɦвɨɥɨв), ɚ ɦɧɨɠɟɫɬвɨ ɫɥɨв ɫɥɨвɚɪɹ ɨɛɨɡɧɚɱɟɧɨ 
ɱɟɪɟɡ ɦɧɨɠɟɫɬвɨ ɬɪɚɧɫɤɪɢɩɰɢɣ, ɤɨɬɨɪɨɟ 
ɩɪɟɞɫɬɚвɥɟɧɨ ɫɨɝɥɚɫɧɨ (38). Ɋɚɫɩɨɡɧɚвɚɧɢɟ 
вɵɩɨɥɧɹɟɬɫɹ в ɩɪɨɰɟɫɫɟ ɨɛɯɨɞɚ ɞɪɟвɨвɢɞɧɨɣ 
ɫɬɪɭɤɬɭɪɵ O, ɩɪɢ ɤɨɬɨɪɨɦ в ɤɚɠɞɨɣ вɟɪɲɢɧɟ 
ɩɪɨɢɫɯɨɞɢɬ ɫɨɩɨɫɬɚвɥɟɧɢɟ ɮɪɚɝɦɟɧɬɚ ɪɟɱɟвɨɝɨ 
ɫɢɝɧɚɥɚ ɫ ɨɛɪɚɡɨɦ ɚɥɥɨɮɨɧɚ.  

ȼ ɭɩɨɦɹɧɭɬɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɪɟɚɥɢɡɚɰɢɹɯ 
ɩɪɟɞɫɬɚвɥɟɧɢɟ (38) ɮɢɡɢɱɟɫɤɢ  ɨɪɝɚɧɢɡɨвɚɧɨ ɫ 
ɩɨɦɨɳɶɸ ɧɟɫɤɨɥɶɤɢɯ ɦɚɫɫɢвɨв, ɯɪɚɧɹɳɢɯ 
ɫɬɪɭɤɬɭɪɵ ɮɢɤɫɢɪɨвɚɧɧɨɣ ɞɥɢɧɵ: 

- ɦɚɫɫɢв ɩɨɬɨɦɤɨв; 
- ɦɚɫɫɢв вɟɪɲɢɧ; 
- ɦɚɫɫɢв ɧɨɦɟɪɨв вɟɪɲɢɧ, в ɤɨɬɨɪɵɯ 

ɨɤɚɧɱɢвɚɸɬɫɹ ɫɬɪɨɤɢ. 
Ɍɨ ɟɫɬɶ, ɞɥɹ ɭɞɨɛɫɬвɚ ɩɪɨɝɪɚɦɦɧɨɣ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚвɥɟɧɢɟ (38) ɩɪɟɨɛɪɚɡɨвɚɧɨ ɬɚɤ, 
ɱɬɨ ɟɝɨ ɭɞɨɛɧɨ ɯɪɚɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɚɫɫɢвɨв.  

Ⱦɨɩɭɫɬɢɦ, O  ɫɨɞɟɪɠɢɬ ω ɷɥɟɦɟɧɬɨв 
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),,,( 4321 jjjjj ooooo   ɞɥɹ ɤɨɬɨɪɵɯ 3jo . 

ɋɨɛɟɪёɦ вɫɟ ɷɥɟɦɟɧɬɵ 3jo  вɨ ɦɧɨɠɟɫɬвɟ P: 

PooOooooo

oOoooooji

pP

jjjjjjj

jjjjjj

ii




 

334321

34321

1

:),,,(

,),,,(:!],1[

}{





. 

Ɇɧɨɠɟɫɬвɨ P ɫɨɞɟɪɠɢɬ ɩɨ ɨɞɧɨɦɭ вɯɨɠɞɟɧɢɸ 
ɧɟɩɭɫɬɵɯ ɦɧɨɠɟɫɬв 3jo  ɢ вɫɟ ɧɟɩɭɫɬɵɟ 
ɦɧɨɠɟɫɬвɚ 3jo  ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɢɧɚɞɥɟɠɚɬ P. 

ɇɚ ɨɫɧɨвɟ вɟɤɬɨɪɚ ),,,( 4321 jjjjj ooooo   

ɫɮɨɪɦɢɪɭɟɦ вɟɤɬɨɪ jo   ɩɭɬёɦ ɡɚɦɟɧɵ вɟɤɬɨɪɚ 3jo  

ɧɚ ɱɢɫɥɨ 3jo , ɩɪɢɧɢɦɚɸɳɟɟ ɡɧɚɱɟɧɢɟ, ɪɚвɧɨɟ 
ɧɨɦɟɪɭ i ɷɥɟɦɟɧɬɚ pi ɦɧɨɠɟɫɬвɚ P, ɡɧɚɱɟɧɢɟ 
ɤɨɬɨɪɨɝɨ ɫɨвɩɚɞɚɟɬ ɫɨ ɦɧɨɠɟɫɬвɨɦ 3jo , ɢɥɢ 0, 
ɟɫɥɢ 3jo .  
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ 
ɩɨɢɫɤɚ (O, X) ɛɭɞɟɬ ɩɪɟɨɛɪɚɡɨвɚɧɨ ɤ вɢɞɭ: 

),,( XPO  . 

Ⱦɚɧɧɨɟ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɬɚɤɠɟ ɩɨɡвɨɥɹɟɬ 
вɵɩɨɥɧɹɬɶ ɯɪɚɧɟɧɢɟ ɢ ɩɨɢɫɤ. ȿɝɨ ɩɪɟɢɦɭɳɟɫɬвɨɦ 
ɩɨ ɫɪɚвɧɟɧɢɸ ɫ ɩɪɟɞɫɬɚвɥɟɧɢɟɦ (38) ɹвɥɹɟɬɫɹ ɬɨ, 
ɱɬɨ вɟɤɬɨɪɚ jo   ɦɨɝɭɬ ɛɵɬɶ ɨɩɢɫɚɧɵ ɫɬɪɭɤɬɭɪɨɣ 
ɞɚɧɧɵɯ ɮɢɤɫɢɪɨвɚɧɧɨɝɨ ɪɚɡɦɟɪɚ, ɢ, 
ɫɥɟɞɨвɚɬɟɥɶɧɨ, ɦɧɨɠɟɫɬвɨ O   ɩɪɟɞɫɬɚвɢɦɨ в 
вɢɞɟ ɦɚɫɫɢвɚ ɬɚɤɢɯ ɫɬɪɭɤɬɭɪ. ɗɬɨ ɞɟɥɚɟɬ ɭɞɨɛɧɵɦ 
ɪɚɛɨɬɭ ɫ ɧɢɦɢ ɞɚɠɟ ɩɪɢ ɯɪɚɧɟɧɢɢ O   в ɮɚɣɥɟ 
(ɩɪɹɦɨɝɨ ɞɨɫɬɭɩɚ). ɍɩɨɪɹɞɨɱɟɧɧɨɟ ɦɧɨɠɟɫɬвɨ O   

– ɨɫɧɨвɧɨɣ ɷɥɟɦɟɧɬ, ɨɩɢɫɵвɚɸɳɢɣ вɟɪɲɢɧɵ 
ɞɪɟвɨвɢɞɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɹвɥɹɸɳɟɣɫɹ 
ɩɪɟɞɫɬɚвɥɟɧɢɟɦ ɦɧɨɠɟɫɬвɚ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ. 
ɇɨɦɟɪ j вɟɪɲɢɧɵ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬ 
вɟɪɲɢɧɭ jo   ɞɪɟвɨвɢɞɧɨɣ ɫɬɪɭɤɬɭɪɵ, вɟɬвɶ ɢɡ 

ɤɨɪɧɹ 1o   ɞɨ вɟɪɲɢɧɵ jo  , ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸ 
ɨɛɳɭɸ ɧɚɱɚɥɶɧɭɸ ɱɚɫɬɶ ɦɧɨɠɟɫɬвɚ 
ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɤɥɚɫɫɭ 
ɪɚɡɛɢɟɧɢɹ wj. ɗɬɨ ɢɫɩɨɥɶɡɨвɚɧɨ в ɦɟɬɨɞɟ 
ɩɨɮɨɧɟɦɧɨɝɨ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɫɥɨв ɛɨɥɶɲɨɝɨ 
ɫɥɨвɚɪɹ, ɝɞɟ ɪɚɫɩɨɡɧɚвɚɧɢɟ вɵɩɨɥɧɹɟɬɫɹ в 
ɩɪɨɰɟɫɫɟ ɨɛɯɨɞɚ ɞɪɟвɨвɢɞɧɨɣ ɫɬɪɭɤɬɭɪɵ, 
ɡɚɞɚɧɧɨɣ ɩɚɪɨɣ ɦɧɨɠɟɫɬв ),( PO  . Ʉɚɠɞɨɦɭ 
ɷɥɟɦɟɧɬɭ jo   ɦɧɨɠɟɫɬвɚ O   ɩɨɫɬɚвɥɟɧɵ в 
ɫɨɨɬвɟɬɫɬвɢɟ bj ɢ dj. ɉɪɢ ɪɚɛɨɬɟ ɫ вɟɪɲɢɧɨɣ jo   

ɡɧɚɱɟɧɢɹ bj ɢɡвɟɫɬɧɨ ɤ ɦɨɦɟɧɬɭ ɧɚɱɚɥɚ ɨɛɪɚɛɨɬɤɢ 
ɨɛɪɚɡɚ ɚɥɥɨɮɨɧɚ, ɫвɹɡɚɧɧɨɝɨ ɫ вɟɪɲɢɧɨɣ jo  , ɢ 
ɨɛɨɡɧɚɱɚɟɬ ɝɪɚɧɢɰɭ ɧɚɱɚɥɚ ɷɬɨɝɨ ɚɥɥɨɮɨɧɚ в 
ɪɚɫɩɨɡɧɚвɚɟɦɨɦ ɫɢɝɧɚɥɟ, ɚ dj ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɪɟɡɭɥɶɬɚɬɭ ɫɨɩɨɫɬɚвɥɟɧɢɹ ɨɛɪɚɡɚ ɚɥɥɨɮɨɧɚ ɢ 

ɮɪɚɝɦɟɧɬɚ ɪɟɱɟвɨɝɨ ɫɢɝɧɚɥɚ. 
ɋвɹɡɚв ɫ ɤɚɠɞɨɣ вɟɪɲɢɧɨɣ jo   

ɩɪɟɞɫɬɚвɥɟɧɢɹ ),,( XPO   «ɮɥɚɝ» ɚɤɬɢвɚɰɢɢ aci, 

ɩɪɢɧɢɦɚɸɳɢɣ ɧɟɧɭɥɟвɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
ɚɤɬɢвɢɪɨвɚɧɧɵɯ вɟɪɲɢɧ ɢ 0 ɞɥɹ ɨɫɬɚɥɶɧɵɯ. 
Ɉɛɴɟɞɢɧɢɦ ɷɥɟɦɟɧɬɵ aci вɨ ɦɧɨɠɟɫɬвɟ AC. 

Ⱥɥɝɨɪɢɬɦ ɚɤɬɢвɚɰɢɢ вɟɪɲɢɧ, ɫɬɪɨɤɢ ɫ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ Id. 

1. ɂɧиɰиɚɥиɡɚɰия: 
r = xId. 

2. ɂɬɟɪɚɰия:  
    ɉɨɤɚ )1( r  )0( rac  вɵɩɨɥɧɹɬɶ 

acr = 1, 

r = or4. 

Ɂɞɟɫɶ r – ɧɨɦɟɪ ɬɟɤɭɳɟɣ вɟɪɲɢɧɵ; xIdX (35) – 

ɧɨɦɟɪ вɟɪɲɢɧɵ, в ɤɨɬɨɪɨɣ ɨɤɚɧɱɢвɚɟɬɫɹ ɫɬɪɨɤɚ ɫ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ Id. 

Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ вɵɩɨɥɧɹɟɬ ɩɪɨɯɨɞ ввɟɪɯ 
ɩɨ вɟɬвɢ, ɩɪɟɞɫɬɚвɥɹɸɳɟɣ ɎɌ, ɢ вɵɫɬɚвɥɹɟɬ ɮɥɚɝ 
ɚɤɬɢвɚɰɢɢ вɟɪɲɢɧ acr ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ 
ɞɨɫɬɢɝɧɭɬɚ ɤɨɪɧɟвɚɹ вɟɪɲɢɧɚ ɢɥɢ ɭɠɟ 
ɚɤɬɢвɢɪɨвɚɧɧɚɹ вɟɪɲɢɧɚ. ȼɬɨɪɨɟ ɢɡ ɭɫɥɨвɢɣ 
ɫɨɤɪɚɳɚɟɬ ɱɢɫɥɨ ɨɩɟɪɚɰɢɣ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ 
ɚɤɬɢвɢɪɨвɚɬɶ ɛɨɥɟɟ ɨɞɧɨɣ ɫɬɪɨɤɢ. 

Ɉɩɟɪɚɰɢɹ, ɨɛɪɚɬɧɚɹ ɚɤɬɢвɚɰɢɢ, 
вɵɩɨɥɧɹɟɬɫɹ ɩɭɬёɦ ɨɛɧɭɥɟɧɢɹ вɫɟɯ ɷɥɟɦɟɧɬɨв 
ɦɧɨɠɟɫɬвɚ AC. ȿɫɥɢ AC ɩɪɟɞɫɬɚвɥɟɧɨ ɦɚɫɫɢвɨɦ, 
ɬɨ ɨɧɚ вɵɩɨɥɧɹɟɬɫɹ ɩɭɬёɦ ɡɚɩɨɥɧɟɧɢɹ ɨɛɥɚɫɬɢ 
ɩɚɦɹɬɢ ɧɭɥɟвɵɦ ɡɧɚɱɟɧɢɟɦ, ɱɬɨ ɧɟ ɬɪɟɛɭɟɬ 
ɡɧɚɱɢɬɟɥɶɧɵɯ вɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ. Ɍɚɤ ɠɟ ɛɵɫɬɪɨ 
ɦɨɝɭɬ ɛɵɬɶ вɵɩɨɥɧɟɧɵ ɨɩɟɪɚɰɢɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ 
ɷɥɟɦɟɧɬɨв ɢ ɫɬɪɭɤɬɭɪ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ в ɪɚɦɤɚɯ 
ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ ɫвɹɡɵвɚɸɬɫɹ ɩɨ ɧɨɦɟɪɭ j c 

вɟɪɲɢɧɨɣ ɞɪɟвɨвɢɞɧɨɣ ɫɬɪɭɤɬɭɪɵ jo  . 

Вɵɜɨɞɵ  
ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨвɚɬɶ ɞɥɹ 

ɩɪɟɞɫɬɚвɥɟɧɢɹ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ ɫɥɨɠɧɵɯ 
ɨɛɴɟɤɬɨв ɢɯ ɨɛɨɡɧɚɱɟɧɢɹ, ɱɬɨ ɩɨɡвɨɥɢɬ ɯɪɚɧɢɬɶ ɢ 
ɨɛɪɚɛɚɬɵвɚɬɶ ɦɧɨɠɟɫɬвɚ ɬɚɤɢɯ 
ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ ɤɚɤ ɫɥɨвɚɪɢ ɫɬɪɨɤ. 

Ɏɨɪɦɚɥɢɡɨвɚɧɨ ɩɪɟɞɫɬɚвɥɟɧɢɹ ɫɥɨвɚɪɹ 
ɫɬɪɨɤ ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɬɪɨɤ. ɉɨɤɚɡɚɧɨ, ɱɬɨ 
ɧɟɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɩɪɢɦɟɧɢɦɨ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɫɬɪɨɤ, ɟɫɥɢ ɞɥɹ ɧɟɝɨ ɨɩɪɟɞɟɥɟɧɵ 
ɮɭɧɤɰɢɹ ɩɨɥɭɱɟɧɢɹ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɫɬɪɨɤɢ ɢ 
ɮɭɧɤɰɢɹ ɩɨɥɭɱɟɧɢɹ ɫɬɪɨɤɢ ɩɨ ɢɞɟɧɬɢɮɢɤɚɬɨɪɭ. 

Ɏɨɪɦɚɥɢɡɨвɚɧɨ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɫɥɨвɚɪɹ 
ɫɬɪɨɤ ɞɥɹ ɩɨɢɫɤɚ. Ɉɧɨ ɨɪɝɚɧɢɡɨвɚɧɨ ɫ ɩɨɦɨɳɶɸ 
ɞɪɟвɨвɢɞɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɯɪɚɧɹɳɟɣ ɫɬɪɨɤɢ вɞɨɥɶ 
вɟɬвɢ ɨɬ ɤɨɪɧɹ ɤ ɥɢɫɬɭ, ɢ ɩɨɡвɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɫɬɪɨɤɢ ɫɥɨвɚɪɸ ɢ ɟё 
ɢɞɟɧɬɢɮɢɤɚɬɨɪ. 

ɇɚ ɨɫɧɨвɟ ɩɪɟɞɫɬɚвɥɟɧɢɹ ɫɥɨвɚɪɹ ɫɬɪɨɤ ɞɥɹ 
ɩɨɢɫɤɚ, ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɫɥɨвɚɪɹ ɫɬɪɨɤ 
ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɨɢɫɤɚ, ɤɨɬɨɪɨɟ в ɪɹɞɟ ɫɥɭɱɚɟв 
ɩɨɡвɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ ɩɚɦɹɬɢ. ɉɪɟɞɥɨɠɟɧɚ 
ɦɨɞɢɮɢɤɚɰɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɟɞɫɬɚвɥɟɧɢɹ, 
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ɨɛɟɫɩɟɱɢвɚɸɳɚɹ ɭɞɨɛɧɵɣ ɫɩɨɫɨɛ ɯɪɚɧɟɧɢɹ ɫɬɪɨɤ 
ɫ ɩɨɦɨɳɶɸ ɦɚɫɫɢвɨв. ɍɤɚɡɚɧɵ ɤɨɦɩɶɸɬɟɪɧɵɟ 
ɩɪɨɝɪɚɦɦɵ, в ɤɨɬɨɪɵɯ ɨɧɨ ɢɫɩɨɥɶɡɨвɚɧɨ ɤɚɤ 
ɩɪɟɞɫɬɚвɥɟɧɢɟ ɫɥɨвɚɪɟɣ ɫɬɪɨɤ. ɉɨɤɚɡɚɧɨ, ɱɬɨ 
ɞɚɧɧɨɟ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨвɚɬɶ ɩɪɢ 
ɪɚɫɩɨɡɧɚвɚɧɢɢ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɢ ɨɛɪɚɡɨв. 
ȼвɟɞёɧ ɦɟɯɚɧɢɡɦ ɚɤɬɢвɚɰɢɢ ɩɨɞɦɧɨɠɟɫɬвɚ ɫɬɪɨɤ 
ɫɥɨвɚɪɹ, ɩɨɡвɨɥɹɸɳɢɣ ɡɚɞɚвɚɬɶ вɟɬвɢ, 
ɭɱɚɫɬвɭɸɳɢɟ в ɩɨɢɫɤɟ, ɚɧɚɥɢɡɟ, ɪɚɫɩɨɡɧɚвɚɧɢɢ. 

ɉɪɟɞɥɨɠɟɧɧɨɟ в ɪɚɛɨɬɟ ɩɪɟɞɫɬɚвɥɟɧɢɟ 
ɫɥɨвɚɪɹ ɫɬɪɨɤ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɨɢɫɤɚ, ɚ ɬɚɤɠɟ 
ввɟɞёɧɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɦɧɨɠɟɫɬв 
ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɟɡɧɨ ɩɪɢ 
ɪɟɲɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɢ ɩɪɨвɟɞɟɧɢɢ 
ɢɫɫɥɟɞɨвɚɧɢɣ в ɨɛɥɚɫɬɢ ɢɫɤɭɫɫɬвɟɧɧɨɝɨ 
ɢɧɬɟɥɥɟɤɬɚ. 
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ɫɬɪɨɤɨɜиɦи ɜɟɥичиɧɚɦи. Ɏɨɪɦɚɥɶɧɨ ɨɩиɫɚɧɨ ɬɪɚɞиɰɿɣɧиɣ ɦɟɬɨɞ ɩɪɟɞɫɬɚɜɥɟɧɧя ɫɥɨɜɧиɤɚ ɪяɞɤɿɜ у ɜиɝɥяɞɿ 
ɜɩɨɪяɞɤɨɜɚɧɨʀ ɦɧɨɠиɧи (ɩɪɟɞɫɬɚɜɥɟɧɧя ɫɥɨɜɧиɤɚ ɪяɞɤɿɜ ɞɥя ɡɛɟɪɿɝɚɧɧя) ɿ ɦɟɬɨɞ ɩɪɟɞɫɬɚɜɥɟɧɧя ɫɥɨɜɧиɤɚ ɪяɞɤɿɜ 
у ɜиɝɥяɞɿ ɞɟɪɟɜɚ ɰиɮɪɨɜɨɝɨ ɩɨɲуɤу (ɩɪɟɞɫɬɚɜɥɟɧɧя ɫɥɨɜɧиɤɚ ɪяɞɤɿɜ ɞɥя ɩɨɲуɤу). ɇɚ ʀх ɨɫɧɨɜɿ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞ 
ɩɪɟɞɫɬɚɜɥɟɧɧя ɫɥɨɜɧиɤɚ ɪяɞɤɿɜ ɞɥя ɡɛɟɪɿɝɚɧɧя ɿ ɩɨɲуɤу. ȼɿɧ ɞɨɡɜɨɥяє ɜиɤɨɧуɜɚɬи ɚɧɚɥɿɡ ɡɚɝɚɥɶɧих ɩɨчɚɬɤɨɜих 
чɚɫɬиɧ ɪяɞɤɿɜ ɫɥɨɜɧиɤɚ ɪɚɡ, ɚ ɬɚɤɨɠ ɜиɤɨɧуɜɚɬи ɨɩɟɪɚɰɿɸ «ɚɤɬиɜɚɰɿя» ɞɥя чɚɫɬиɧи ɪяɞɤɿɜ ɫɥɨɜɧиɤɚ. Ʉɪɿɦ 
ɬɨɝɨ, ɪɨɡɪɨɛɥɟɧиɣ ɦɟɬɨɞ є ɚɥɶɬɟɪɧɚɬиɜɨɸ ɨɞɧɨчɚɫɧɨɦу ɜиɤɨɪиɫɬɚɧɧɸ ɞɜɨх ɮɨɪɦɚɥɶɧɨ ɨɩиɫɚɧих 
ɩɪɟɞɫɬɚɜɥɟɧɶ, щɨ ɞɥя ɩɟɜɧих ɧɚɛɨɪɿɜ ɞɚɧих ɞɨɡɜɨɥяє ɡɦɟɧɲиɬи ɜиɬɪɚɬи ɩɚɦ’яɬɿ. ɉɨɤɚɡɚɧɨ ɡɚɫɬɨɫуɜɚɧɧя 
ɪɨɡɪɨɛɥɟɧɨɝɨ ɦɟɬɨɞу ɩɪɟɞɫɬɚɜɥɟɧɧя ɫɥɨɜɧиɤɚ ɪяɞɤɿɜ ɞɥя ɡɛɟɪɿɝɚɧɧя ɿ ɩɨɲуɤу ɜ ɤɨɦɩ'ɸɬɟɪɧих ɩɪɨɝɪɚɦɚх. 
 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɫɩɨɫɨɛи ɩɪɟɞɫɬɚɜɥɟɧɧя ɞɚɧих, ɡɛɟɪɿɝɚɧɧя, ɲɜиɞɤɿɫɧиɣ ɩɨɲуɤ, уɞɨɫɤɨɧɚɥɟɧɟ ɞɟɪɟɜɨ ɰиɮɪɨɜɨɝɨ 
ɩɨɲуɤу, ɩɨɫɥɿɞɨɜɧɨɫɬɿ, чɚɫɨɜɿ ɪяɞи. 
 

 

Dorokhina G.V. Pavlysh V.N. A method of presenting sets of sequences. The data in many data-processing systems 

can be represented as a series. We propose the way of presentation of sets of similar elements of the sequences by their 

designation. It allows the management of strings as string variables. The traditional method for representation of a 

dictionary of strings as an ordered set (the representation of the dictionary of strings for storing) and the method of 

representation of the dictionary of strings as a digital search tree (representation of the dictionary of strings for 

searching). On this basis, we developed a method of presenting a dictionary of strings for storing and searching. It 

enables to analyze the common initial parts of strings of dictionary once. It also performs the operation "activation" of 

strings of dictionary. In addition, the developed method is an alternative to the simultaneous using of two formally 

described representations, that allows to reduce memory costs. The application of the developed method of presentation 

of a dictionary of a strings for storing and searching in computer programs. 
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