
Н˃˖к˃ ˕˃ ˅ирˑ˄ːиц˕˅ˑ 

2017 ɪ.  ȼɢɩ. 17 
 

Ɇɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɿ ɡɜɚɪɸɜɚɥɶɧɟ ɜɢɪɨɛɧɢɰɬɜɨ 
Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://eir.pstu.edu/handle/123456789/2 

 
18 

ɍȾɄ 658.788: 656.073.52 
 ɏɚɪɚ Ɇ.ȼ. 

 
ɌȿɏɇɈɅɈȽɂɂ ɈȻȿɋɉȿɑȿɇɂə ɅɈȽɂɋɌɂɑȿɋɄɂɏ ɉɊɈɐȿɋɈȼ 

ȼ ɌɊȺɇɋɉɈɊɌɇɕɏ ɋɂɋɌȿɆȺɏ ɉɊȿȾɉɊɂəɌɂɃ 
 
ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɬɟɯɧɨɥɨɝии ɨɛɟɫɩɟɱɟɧиɹ ɥɨɝиɫɬиɱɟɫɤиɯ ɩɪɨɰɟɫɫɨɜ ɜ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫиɫɬɟɦɚɯ ɩɪɨɦɩɪɟɞɩɪиɹɬиɣ ɜ ɭɫɥɨɜиɹɯ ɦɚɤɪɨэɤɨɧɨɦиɱɟɫɤɨɣ ɞиɧɚɦиɤи,  
ɨɩɪɟɞɟɥɹɸɳɸɳиɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬи  ɪɟɚɥиɡɚɰии ɥɨɝиɫɬиɱɟɫɤɨɣ ɫɬɪɚɬɟɝии ɩɪɟɞɩɪиɹɬиɹ. 

Кɥюɱɟɜыɟ ɫɥɨɜɚ: ɥɨɝиɫɬиɱɟɫɤиɣ ɩɨɞɯɨɞ, ɬɪɚɧɫɩɨɪɬɧɵɟ ɫиɫɬɟɦɵ ɩɪɟɞɩɪиɹɬиɣ, ɮɚɡɵ 
эɤɨɧɨɦиɱɟɫɤɨɝɨ ɰиɤɥɚ, ɦɚɬɟɪиɚɥɶɧɵɟ ɩɨɬɨɤи, эɤɫɩɥɭɚɬɚɰиɨɧɧɚɹ ɝɨɬɨɜɧɨɫɬɶ ɩɨɞɜиɠɧɨɝɨ 
ɫɨɫɬɚɜɚ, ɤɨэɮɮиɰиɟɧɬ ɝɨɬɨɜɧɨɫɬи ɩɚɪɤɚ ɜɚɝɨɧɨɜ.  

 
ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ. ȼ ɫɥɨɠɢвɲɟɣɫɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɩɪɨɦɵɲɥɟɧɧɵɟ 

ɩɪɟɞɩɪɢɹɬɢɹ вɵɧɭɠɞɟɧɵ ɩɟɪɟɫɦɨɬɪɟɬɶ ɨɫɧɨвɧɵɟ ɰɟɥɢ ɭɩɪɚвɥɟɧɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɢɫɩɨɥɶɡɨвɚɬɶ ɫɨвɪɟɦɟɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɬ ɢɦ ɷɮɮɟɤɬɢвɧɨɟ 
ɮɭɧɤɰɢɨɧɢɪɨвɚɧɢɟ. ȼ ɷɬɢɯ ɭɫɥɨвɢɹɯ ɩɨɩɭɥɹɪɧɨɫɬɶ ɩɪɢɨɛɪɟɬɚɟɬ ɥɨɝɢɫɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ в 
ɮɨɪɦɢɪɨвɚɧɢɢ ɫɬɪɚɬɟɝɢɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

ȼ ɞɨɥɝɨвɪɟɦɟɧɧɨɦ ɩɟɪɢɨɞɟ ɪɚɡвɢɬɢɹ ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɦɟɬɚɥɥɨɩɨɬɨɤɨв ɨɬɱɟɬɥɢвɨ 
ɩɪɨɹвɥɹɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɢɯ ɪɨɫɬɚ ɫɢɧɯɪɨɧɧɨ ɪɨɫɬɭ ɷɤɨɧɨɦɢɤɢ. Ɉɞɧɚɤɨ, в 
ɤɪɚɬɤɨвɪɟɦɟɧɧɨɦ ɩɟɪɢɨɞɟ ɨɛɴɟɦ ɝɪɭɡɨɩɟɪɟɪɚɛɨɬɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ вɨɥɧɚɦɢ ɩɨɞɴɟɦɨв ɢ 
ɫɩɚɞɨв. Зɚɤɨɧɨɦɟɪɧɨɫɬɢ вɨɥɧɨɨɛɪɚɡɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɦɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɢɧɚɦɢɤɢ 
ɪɚɫɫɦɚɬɪɢвɚɸɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨвɚɧɢɹ ɤɚɤ ɭɫɥɨвɢɹ ɞɟɥɨвɨɝɨ 
ɰɢɤɥɚ. ɗɬɢ ɭɫɥɨвɢɹ ɦɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɢɧɚɦɢɤɢ ɨɩɪɟɞɟɥɹɸɬ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɩɨ ɤɨɬɨɪɵɦ 
ɪɟɚɥɢɡɭɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ ɨɛɟɫɩɟɱɟɧɢɹ ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨв в ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦɚɯ 
ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɣ. 

ɉɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫɹ в ɭɩɪɚвɥɟɧɢɢ ɫɨɫɬɨɹɧɢɟɦ ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨв в 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦɚɯ ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɣ, ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ в ɭɫɥɨвɢɹɯ 
ɰɢɤɥɨвɨɣ ɞɢɧɚɦɢɤɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨв; в ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɚɞɚɩɬɚɰɢɨɧɧɵɯ 
ɦɟɬɨɞɨв ɢ ɦɟɯɚɧɢɡɦɨв ɭɩɪɚвɥɟɧɢɹ ɥɨɝɢɫɬɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɣ. 

Ⱥɧɚɥɢɡ ɩɨɫɥɟɞɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɭɛɥɢɤɚɰɢɣ. ɋɨвɪɟɦɟɧɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ 
ɤɨɧɰɟɩɰɢɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ɪɚɫɫɦɚɬɪɢвɚɸɬɫɹ в ɪɚɛɨɬɚɯ ɇ.Ƚ. Ɇɷɧɤɶɸ, Ƚ.ɋ. ȼɟɱɤɚɧɨвɚ, 
Ƚ.Ɋ. ȼɟɱɤɚɧɨвɨɣ. Ȼɨɥɶɲɨɣ ɧɚɭɱɧɵɣ ɢ ɩɪɚɤɬɢɱɟɫɤɢɣ вɤɥɚɞ в ɪɚɡɪɚɛɨɬɤɭ вɨɩɪɨɫɨв ɪɚɡвɢɬɢɹ 
ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨв ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ в ɢɡɦɟɧɹɸɳɢɯɫɹ ɭɫɥɨвɢɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɢɯ ɚɞɚɩɬɚɰɢɢ ɤ ɪɵɧɨɱɧɨɣ ɫɪɟɞɟ вɧɟɫɥɢ ɬɚɤɢɟ ɭɱɟɧɵɟ, ɤɚɤ 
ȼ. ɇ. ɀɞɚɧɨв, ɋ. ȿ. Ƚɚвɪɢɲɟв, Ⱥ. Ɇ. Ɇɚɤɚɪɨв, ɋ. ȿ. Ɍɪɨɮɢɦɨв. ȼ ɨɛɥɚɫɬɢ ɰɢɤɥɨвɨɣ ɢ 
ɫɢɫɬɟɦɧɨɣ ɚɞɚɩɬɚɰɢɢ ɢɡвɟɫɬɧɵ ɪɚɛɨɬɵ ȼ.Ʉ. Ƚɭɛɟɧɤɨ, Ⱥ.ɇ. Ɋɚɯɦɚɧɝɭɥɨвɚ, ɋ.ɇ. Ʉɨɪɧɢɥɨвɚ, 
ɋ.ȿ. Ɍɪɨɮɢɦɨвɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɨɡвɨɥɹɸɬ ɝɨвɨɪɢɬɶ ɨ ɬɨɦ ɮɚɤɬɟ, ɱɬɨ в ɞɚɧɧɵɯ ɧɚɭɱɧɵɯ ɪɚɛɨɬɚɯ 
вɨɩɪɨɫɵ ɞɨɫɬɢɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɭɪɨвɧɹ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ 
ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɣ ɪɚɫɫɦɚɬɪɢвɚɸɬɫɹ, ɤɚɤ ɩɪɚвɢɥɨ, ɛɟɡ ɭɱɟɬɚ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ в ɪɚɛɨɬɟ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɫɨɨɬвɟɬɫɬвɭɸɳɢɯ ɬɪɟɛɨвɚɧɢɣ ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɥɨɝɢɫɬɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨв в ɮɚɡɚɯ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ. ɇɚ ɧɚɲ вɡɝɥɹɞ, ɷɬɨ ɹвɥɹɟɬɫɹ ɬɟɦ ɤɥɸɱɟвɵɦ ɦɨɦɟɧɬɨɦ, 
ɤɨɬɨɪɵɣ ɧɭɠɞɚɟɬɫɹ в ɧɨвɨɦ ɬɟɨɪɟɬɢɱɟɫɤɨɦ ɨɫɦɵɫɥɟɧɢɢ. 

ɐɟɥɶ ɫɬɚɬɶɢ – ɩɪɟɞɥɨɠɢɬɶ ɩɪɟɞɩɪɢɹɬɢɹɦ ɧɨвɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɥɨɝɢɫɬɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨв ɩɪɢ ɭɩɪɚвɥɟɧɢɢ ɦɚɬɟɪɢɚɥɨɩɨɬɨɤɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɭɬɟɦ 
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ɝɟɧɟɪɢɪɨвɚɧɢɹ ɚɞɚɩɬɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ ɤ ɭɫɥɨвɢɹɦ ɩɨɥɧɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ. 
ɂɡɥɨɠɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɥɨɝɢɫɬɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ 

ɬɟɨɪɢɢ ɤɨɥɟɛɚɧɢɹ ɭɪɨвɧɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɚɤɬɢвɧɨɫɬɢ – ɷɬɨ ɭɱɟɬ ɩɟɪɢɨɞɨв ɩɨɞɴɟɦɚ, 
ɫɦɟɧɹɸɳɢɯɫɹ ɩɟɪɢɨɞɚɦɢ ɫɩɚɞɚ ɩɪɨɢɡвɨɞɫɬвɚ. Ɋɟɡɭɥɶɬɚɬ ɞɢɧɚɦɢɤɢ ɪɵɧɨɱɧɨɣ ɷɤɨɧɨɦɢɤɢ ɨɬ 
ɨɞɧɨɣ ɮɚɡɵ ɞɨ ɫɥɟɞɭɸɳɟɣ ɬɚɤɨɣ ɠɟ, ɬ.ɟ. ɨɬ ɤɪɢɡɢɫɚ ɞɨ ɤɪɢɡɢɫɚ. ɗɬɨ ɤɥɸɱɟвɨɣ ɩɪɢɧɰɢɩ в 
ɬɟɨɪɢɢ ɥɨɝɢɫɬɢɤɢ, ɤɨɬɨɪɵɣ ɞɚɟɬ ɧɨвɵɟ ɢ ɷɮɮɟɤɬɢвɧɵɟ ɩɨɞɯɨɞɵ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ ɦɚɬɟɪɢɚɥɶɧɵɯ ɩɨɬɨɤɨв ɨɬ ɩɨɫɬɚвɳɢɤɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. 

Ⱥɧɚɥɢɡ ɪɚɡвɢɬɢɹ Ɇɚɪɢɭɩɨɥɶɫɤɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɭɡɥɚ ɡɚ ɩɟɪɢɨɞ 1900–2012 ɝɝ. 
ɩɨɤɚɡɵвɚɟɬ, ɱɬɨ ɞɢɧɚɦɢɤɚ ɨɬ ɤɪɢɡɢɫɚ ɤ ɤɪɢɡɢɫɭ ɩɪɨɢɫɯɨɞɢɥɚ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɢɫɬɨɪɢɱɟɫɤɨɝɨ 
ɩɟɪɢɨɞɚ ɪɚɡвɢɬɢɹ Ɇɚɪɢɭɩɨɥɶɫɤɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

Ɍɪɟɧɞ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɤɪɢвɨɣ ɦɟɬɚɥɥɨɩɨɬɨɤɚ 
tbca

1
 Q


 ; ɟɝɨ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɰɢɤɥɵ, ɫ 

ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɨɬɪɚɠɚɸɬ ɧɟɪɚвɧɨɦɟɪɧɨɫɬɶ в ɪɚɡвɢɬɢɢ ɷɤɨɧɨɦɢɤɢ, ɚ ɫ ɞɪɭɝɨɣ – ɹвɥɹɸɬɫɹ 
ɩɪɢɱɢɧɨɣ ɢ ɫɥɟɞɫɬвɢɟɦ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡвɢɬɢɹ, ɱɬɨ ɩɨɡвɨɥɹɟɬ ɪɚɫɫɦɚɬɪɢвɚɬɶ ɤɪɢɡɢɫ ɤɚɤ 
ɩɨɫɬɨɹɧɧɭɸ ɞɢɧɚɦɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɨɩɪɟɞɟɥɹɸɳɭɸ ɪɚɡвɢɬɢɟ ɥɨɝɢɫɬɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨв в ɡɚвɢɫɢɦɨɫɬɢ ɨɬ вɪɟɦɟɧɢ (t) ɢ ɮɚɤɬɨɪɨв ɧɟɪɚвɧɨɦɟɪɧɨɫɬɢ (a, b, c) ɦɟɬɚɥɥɨɩɨɬɨɤɚ 
(Q). 

Ⱥɧɚɥɢɡ ɩɟɪɟɦɟɧɧɵɯ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɤɪɢвɨɣ вɨ вɪɟɦɟɧɢ, ɦɟɯɚɧɢɡɦ ɤɨɥɟɛɚɧɢɹ ɫɩɪɨɫɚ в 
ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɰɢɤɥɟ ɛɥɢɡɤɢ ɤ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦ ɬɢɩɢɱɧɨɣ ɤɟɣɧɫɢɚɧɫɤɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ ɋɚɦɭɷɥɶɫɨɧɚ–ɏɢɤɫɚ. 

Ɇɟɯɚɧɢɡɦ ɤɨɥɟɛɚɧɢɹ ɫɩɪɨɫɚ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɟ ɭɫɥɭɝɢ в ɮɚɡɚɯ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ 
ɩɪɟɞɫɬɚвɥɟɧ ɧɚ ɪɢɫ. 1. 

 

 
Ɋɢɫ. 1 – Ɇɟɯɚɧɢɡɦ ɤɨɥɟɛɚɧɢɹ ɫɩɪɨɫɚ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɟ ɭɫɥɭɝɢ в ɮɚɡɚɯ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɰɢɤɥɚ 
 
ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɰɢɤɥɟ вɚɠɧɨ вɵɹвɢɬɶ ɩɪɨɰɢɤɥɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ – ɨɛɳɢɣ ɨɛɴɟɦ 

ɩɪɨɢɡвɨɞɫɬвɚ ɦɟɬɚɥɥɚ, ɡɚɝɪɭɡɤɭ ɢ ɩɪɨɢɡвɨɞɫɬвɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɚ, ɨɛɫɥɭɠɢвɚɸɳɟɝɨ 
ɦɟɬɚɥɥɨɩɨɬɨɤɢ. ɗɬɢ ɩɨɤɚɡɚɬɟɥɢ вɨɡɪɚɫɬɚɸɬ в ɮɚɡɟ ɩɨɞɴɟɦɚ ɢ ɫɨɤɪɚɳɚɸɬɫɹ в ɮɚɡɟ ɫɩɚɞɚ. 
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Ɇɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɿ ɡɜɚɪɸɜɚɥɶɧɟ ɜɢɪɨɛɧɢɰɬɜɨ 
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Ʉɨɧɬɪɰɢɤɥɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ в ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɰɟɩɢ ɦɟɬɚɥɥɨɩɨɬɨɤɚ – ɷɬɨ ɭɪɨвɟɧɶ 
ɛɟɡɪɚɛɨɬɢɰɵ – ɫɧɢɠɟɧɢɟ ɡɚɧɹɬɵɯ ɪɚɛɨɬɧɢɤɨв ɬɪɚɧɫɩɨɪɬɧɨɣ ɩɪɨɮɟɫɫɢɢ, ɪɚɡɦɟɪɵ 
ɩɪɨɢɡвɨɞɫɬвɟɧɧɵɯ ɡɚɩɚɫɨв ɪɟɦɨɧɬɧɵɯ ɫɥɭɠɛ ɢ ɢɡɛɵɬɨɤ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬв. ɗɬɢ 
ɩɨɤɚɡɚɬɟɥɢ вɨ вɪɟɦɹ ɩɨɞɴɟɦɚ ɫɨɤɪɚɳɚɸɬɫɹ, ɚ вɨвɪɟɦɹ ɫɩɚɞɚ, ɧɚɨɛɨɪɨɬ, ɭвɟɥɢɱɢвɚɸɬɫɹ. 

Ɋɟɡɤɢɣ ɩɟɪɟɯɨɞ ɨɬ ɩɢɤɚ ɩɪɨɢɡвɨɞɫɬвɟɧɧɨɣ ɪɚɛɨɬɵ ɤ ɤɪɢɡɢɫɧɵɦ ɩɪɨɹвɥɟɧɢɹɦ ɞɚɟɬ 
ɨɫɧɨвɚɧɢɟ ɞɥɹ ɭɝɥɭɛɥɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨвɚɧɢɹ ɩɚɪɚɞɢɝɦɵ ɢɧɬɟɝɪɚɥɶɧɨɣ ɥɨɝɢɫɬɢɤɢ ɫ ɬɟɦ, ɱɬɨɛɵ 
ɨɫɧɨвɨɣ ɧɨвɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɷɮɮɟɤɬɢвɧɨɣ ɪɚɛɨɬɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɦɨɝɥɨ ɫɬɚɬɶ 
ɝɟɧɟɪɢɪɨвɚɧɢɟ ɫɢɫɬɟɦɵ ɚɞɚɩɬɚɰɢɢ ɤ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɪɟɞɟ ɤɪɢɡɢɫɚ, ɞɟɩɪɟɫɫɢɢ, ɨɠɢвɥɟɧɢɹ ɢ 
ɩɨɞɴɟɦɚ. 

Ɇɟɬɚɥɥɭɪɝɢɱɟɫɤɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚɢɛɨɥɟɟ ɩɨɞвɟɪɠɟɧɵ ɧɟɝɚɬɢвɧɨɦɭ вɥɢɹɧɢɸ ɭɫɥɨвɢɣ 
ɢ ɮɚɤɬɨɪɨв вɧɟɲɧɟɣ ɫɪɟɞɵ в ɫɢɥɭ ɬɨɝɨ, ɱɬɨ ɨɧɢ ɹвɥɹɸɬɫɹ ɨɫɧɨвɧɵɦ ɡвɟɧɨɦ в ɞɥɢɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɢ ɩɪɨɢɡвɨɞɫɬвɚ ɩɪɨɞɭɤɬɨв ɩɨɬɪɟɛɥɟɧɢɹ. ȼ ɫɥɨɠɢвɲɟɣɫɹ ɫɢɬɭɚɰɢɢ 
ɩɪɟɞɩɪɢɹɬɢɹ вɵɧɭɠɞɟɧɵ ɩɟɪɟɫɦɨɬɪɟɬɶ ɨɫɧɨвɧɵɟ ɰɟɥɢ ɭɩɪɚвɥɟɧɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɢɫɩɨɥɶɡɨвɚɬɶ ɫɨвɪɟɦɟɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɬ ɢɦ ɷɮɮɟɤɬɢвɧɨɟ 
ɮɭɧɤɰɢɨɧɢɪɨвɚɧɢɟ. ȼ ɷɬɢɯ ɭɫɥɨвɢɹɯ ɩɨɩɭɥɹɪɧɨɫɬɶ ɩɪɢɨɛɪɟɬɚɟɬ ɥɨɝɢɫɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ в 
ɮɨɪɦɢɪɨвɚɧɢɢ ɫɬɪɚɬɟɝɢɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɋɪɟɞɢ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɫɬɪɚɬɟɝɢɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɤɨɦɩɚɧɢɹɦɢ, ɦɨɠɧɨ 
вɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɛɚɡɨвɵɯ, ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɯ в ɛɢɡɧɟɫɟ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ 
ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. ɗɬɢ ɫɬɪɚɬɟɝɢɢ вɤɥɸɱɚɸɬ ɫɬɪɟɦɥɟɧɢɟ ɛɵɬɶ вɵɫɨɤɨɷɮɮɟɤɬɢвɧɵɦ 
ɩɪɨɢɡвɨɞɢɬɟɥɟɦ ɫ ɧɢɡɤɢɦɢ ɩɪɨɢɡвɨɞɫɬвɟɧɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɢ ɤɚɱɟɫɬвɨɦ ɩɪɨɞɭɤɰɢɢ ɦɢɪɨвɨɝɨ 
ɭɪɨвɧɹ; ɪɚɡвɢɬɢɟ ɩɪɨɟɤɬɨв вɵɩɭɫɤɚ ɧɨвɨɣ ɩɪɨɞɭɤɰɢɢ; ɩɪɢɦɟɧɟɧɢɟ ɫɨвɪɟɦɟɧɧɵɯ 
ɩɪɨɢɡвɨɞɫɬвɟɧɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ; ɩɪɢɦɟɧɟɧɢɟ ɫɨвɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨв 
ɩɥɚɧɢɪɨвɚɧɢɹ ɢ ɭɩɪɚвɥɟɧɢɹ Д1Ж. 

ɋɟɪɶɟɡɧɵɟ ɤɪɢɡɢɫɧɵɟ ɹвɥɟɧɢɹ в ɷɤɨɧɨɦɢɤɟ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɦɟɧɹɸɬ 
ɦɟɬɨɞɵ ɢ ɮɨɪɦɵ ɩɪɨɦɵɲɥɟɧɧɨɣ ɥɨɝɢɫɬɢɤɢ. Ⱦɥɹ вɵɪɚɛɨɬɤɢ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢвɧɵɯ 
ɧɚɩɪɚвɥɟɧɢɣ ɪɚɡвɢɬɢɹ, ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɟɧɢɹ ɞɨɫɬɢɝɧɭɬɵɯ ɪɟɡɭɥɶɬɚɬɨв ɥɨɝɢɫɬɢɱɟɫɤɚɹ 
ɫɬɪɚɬɟɝɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɚ ɭɱɢɬɵвɚɬɶ ɰɢɤɥɢɱɟɫɤɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɡвɢɬɢɹ Д2]. 

ɍɱɟɬ ɷɬɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɞɚɟɬ вɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɸ ɫ вɵɫɨɤɨɣ вɟɪɨɹɬɧɨɫɬɶɸ 
ɩɪɨɝɧɨɡɢɪɨвɚɬɶ вɵɪɚɛɨɬɤɭ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢвɧɵɯ ɧɚɩɪɚвɥɟɧɢɣ ɪɚɡвɢɬɢɹ, вɵɹвɥɹɬɶ 
ɤɪɢɬɢɱɟɫɤɢɟ ɬɨɱɤɢ ɪɚɡвɢɬɢɹ, ɢ, ɪɟɚɝɢɪɭɹ ɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ, ɩɨɞɝɨɬɨвɢɬɶɫɹ ɤ ɛɭɞɭɳɢɦ 
ɩɟɪɟɦɟɧɚɦ. 

Ɉɫɧɨвɨɣ ɧɨвɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢвɧɨɣ ɪɚɛɨɬɵ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɫɬɚɧɨвɢɬɫɹ ɝɟɧɟɪɚɰɢɹ ɚɞɚɩɬɢвɧɵɯ ɪɟɲɟɧɢɣ, ɭɞɨвɥɟɬвɨɪɹɸɳɢɯ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɥɨɝɢɫɬɢɤɟ Д3Ж. ɇɚɥɢɱɢɟ ɬɚɤɢɯ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɪɟɲɟɧɢɣ ɩɨɡвɨɥɹɟɬ ɩɪɟɞɩɪɢɹɬɢɹɦ ɛɵɬɶ ɡɚɪɚɧɟɟ 
ɝɨɬɨвɵɦɢ ɤ вɨɥɧɚɦ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɤɪɢɡɢɫɚ, ɤ ɩɪɨɹвɥɟɧɢɸ ɨɛɴɟɤɬɢвɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ 
ɦɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨв. 

ɋɬɚɛɢɥɶɧɨɫɬɶ ɨɛɫɥɭɠɢвɚɧɢɹ ɨɫɧɨвɧɨɝɨ ɩɪɨɢɡвɨɞɫɬвɚ ɡɚвɢɫɢɬ ɨɬ ɭɪɨвɧɹ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɝɨɬɨвɧɨɫɬɢ ɩɨɞвɢɠɧɨɝɨ ɫɨɫɬɚвɚ, ɩɨɫɤɨɥɶɤɭ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ 
ɬɪɚɧɫɩɨɪɬɨɦ ɧɚ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ вɵɩɨɥɧɹɟɬɫɹ ɛɨɥɟɟ 80% ɨɛɴɟɦɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɪɟвɨɡɨɤ ɝɪɭɡɨв. 

ȼ ɩɪɨɰɟɫɫɟ ɚɧɚɥɢɡɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɝɨɬɨвɧɨɫɬɢ ɩɨɞвɢɠɧɨɝɨ ɫɨɫɬɚвɚ ɧɚ ɩɪɢɦɟɪɟ 
вɚɝɨɧɨв ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ в ɢɡɦɟɧɹɸɳɢɯɫɹ ɭɫɥɨвɢɹɯ вɧɟɲɧɟɣ ɫɪɟɞɵ вɵɹвɥɟɧɚ 
ɬɟɫɧɚɹ вɡɚɢɦɨɫвɹɡɶ ɫ ɰɢɤɥɢɱɟɫɤɢɦɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡвɢɬɢɹ, ɚ ɬɚɤɠɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɩɨ ɤɨɬɨɪɵɦ ɪɟɚɥɢɡɭɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ ɨɛɟɫɩɟɱɟɧɢɹ ɝɨɬɨвɧɨɫɬɢ ɧɚ 
ɦɟɬɩɪɟɞɩɪɢɹɬɢɢ Д4Ж. 

Ⱥɞɚɩɬɢвɧɨɫɬɶ вɫɟɣ ɫɢɫɬɟɦɵ, ɨɛɟɫɩɟɱɢвɚɸɳɟɣ ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ вɚɝɨɧɨв в 
ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɨɬɨɤɟ, в ɭɫɥɨвɢɹɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɞɟɥɨвɵɯ ɰɢɤɥɨв в ɤɥɚɫɫɢɱɟɫɤɨɦ ɫɦɵɫɥɟ 



Н˃˖к˃ ˕˃ ˅ирˑ˄ːиц˕˅ˑ 

2017 ɪ.  ȼɢɩ. 17 
 

Ɇɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɿ ɡɜɚɪɸɜɚɥɶɧɟ ɜɢɪɨɛɧɢɰɬɜɨ 
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ɫɨɞɟɪɠɢɬ ɱɟɬɵɪɟ ɮɚɡɵ: ɤɪɢɡɢɫ, ɞɟɩɪɟɫɫɢɹ, ɨɠɢвɥɟɧɢɟ ɢ ɩɨɞɴɟɦ. ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɭɱɢɬɵвɚɬɶ 
ɪɚɡɧɨɨɛɪɚɡɢɟ вɚɪɢɚɧɬɨв ɮɭɧɤɰɢɣ ɞɢɧɚɦɢɤɢ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ ɧɚ ɭɪɨвɧɟ 
ɦɢɤɪɨɷɤɨɧɨɦɢɤɢ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɬ ɤɨɬɨɪɨɣ ɡɚвɢɫɢɬ ɨɛɴɟɦ ɦɟɬɚɥɥɨɩɨɬɨɤɚ в ɧɚɱɚɥɟ ɰɢɤɥɚ (Qɧ) 
ɢ в ɤɨɧɰɟ ɰɢɤɥɚ (Qɤ): вɨɡɦɨɠɧɵ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ Qɧ = Qɤ, Qɧ > Qɤ ɢɥɢ Qɧ < Qɤ. 

Ɍɪɟɛɨвɚɧɢɹ ɭɪɨвɧɹ ɝɨɬɨвɧɨɫɬɢ ɩɚɪɤɚ вɚɝɨɧɨв ɤ ɨɛɫɥɭɠɢвɚɧɢɸ ɩɪɨɝɪɚɦɦɵ ɨɫɧɨвɧɵɯ 
ɩɪɨɢɡвɨɞɫɬв вɫɟɝɞɚ вɵɫɨɤɢɟ ɢ ɧɟ ɡɚвɢɫɹɬ ɨɬ ɤɨɥɟɛɚɧɢɣ ɩɪɨɝɪɚɦɦɵ в ɮɚɡɚɯ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɰɢɤɥɚ: «ɤɪɢɡɢɫ–ɞɟɩɪɟɫɫɢɹ–ɨɠɢвɥɟɧɢɟ–ɩɨɞɴɟɦ». ɗɬɨ ɭɫɥɨвɢɟ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɢɡвɨɞɫɬвɟɧɧɨɣ 
ɩɪɨɝɪɚɦɦɵ вɵɩɭɫɤɚ ɩɪɨɞɭɤɰɢɢ ɡɚɩɢɫɵвɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

                                      ɤɪ ɞ ɨ ɩ ɬɪ
ɝ ɝ ɝ ɝ ɝK К К К К    ,    (1) 

ɝɞɟ ɩ
ɝ

ɨ
ɝ

ɞ
ɝ

ɤɪ
ɝ КККК ;;;  – ɤɨɷɮɮɢɰɢɟɧɬɵ ɝɨɬɨвɧɨɫɬɢ ɮɚɡ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ɤɪɢɡɢɫɚ, 

ɞɟɩɪɟɫɫɢɢ, ɨɠɢвɥɟɧɢɹ, ɩɨɞɴɟɦɚ; 
ɬɪ
ɝК  – ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨвɚɧɧɵɣ (ɬɪɟɛɭɟɦɵɣ) ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨвɧɨɫɬɢ ɩɚɪɤɚ. 

Ʉɨɥɢɱɟɫɬвɨ вɚɝɨɧɨв в ɩɚɪɤɟ N ɡɚвɢɫɢɬ ɨɬ ɩɪɨɢɡвɨɞɫɬвɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɩɪɢɹɬɢɹ 
ɫɨɝɥɚɫɧɨ ɝɪɭɡɨɩɨɬɨɤɭ ɤɚɠɞɨɣ ɮɚɡɵ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ, в ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɩɪɟɞɩɪɢɹɬɢɟ 

                                     ɤɪ ɞ ɨ ɩN F Q иɥиQ иɥиQ иɥиQ ,     (2) 

ȼ ɫвɨɸ ɨɱɟɪɟɞɶ, ɬɪɟɛɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨвɧɨɫɬɢ ɬɪ
ɝК  ɡɚвɢɫɢɬ ɨɬ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɢ, ɫɨɨɬвɟɬɫɬвɟɧɧɨ, ɨɪɝɚɧɢɡɚɰɢɢ ɫɨɞɟɪɠɚɧɢɹ вɚɝɨɧɨв в ɢɫɩɪɚвɧɨɦ ɫɨɫɬɨɹɧɢɢ 

                                             














ɜ
ɝ

ɬɪ
ɝ

t
КК

o

o

t

t ,     (3) 

ɝɞɟ  
ɝК  – ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɨɬɨвɧɨɫɬɢ ɩɚɪɤɚ; 

ot  – ɫɪɟɞɧɟɟ вɪɟɦɹ ɦɟɠɞɭ ɨɬɤɚɡɨɦ; 

вt  – ɫɪɟɞɧɟɟ вɪɟɦɹ вɨɫɫɬɚɧɨвɥɟɧɢɹ. 
 
ɇɚ ɨɫɧɨвɟ ɫɮɨɪɦɭɥɢɪɨвɚɧɧɵɯ ɞɟɣɫɬвɭɸɳɢɯ вɧɟɲɧɢɯ ɭɫɥɨвɢɣ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ 

ɢ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ, ɩɪɟɞɫɬɚвɥɟɧɚ ɮɨɪɦɚɥɢɡɨвɚɧɧɚɹ ɡɚɩɢɫɶ ɡɚɞɚɱɢ 
ɨɛɟɫɩɟɱɟɧɢɹ ɝɨɬɨвɧɨɫɬɢ вɚɝɨɧɨв в вɢɞɟ ɫɨвɨɤɭɩɧɨɫɬɢ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɵɯ 
ɤɨɦɩɨɧɟɧɬ ɚɞɚɩɬɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɫ ɭɱɟɬɨɦ ɝɨɬɨвɧɨɫɬɢ в ɮɚɡɚɯ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ: 

 

                                           w; ;w
ɝ э ɝ ɥɩɪk F z Ц U k SAT  ,    (4) 

 
ɝɞɟ  zz   – ɫɬɪɭɤɬɭɪɚ ɢ ɫɨвɨɤɭɩɧɨɫɬɶ ɰɟɥɟɣ; 

  O;D;;эЦ  – ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɰɢɤɥ (ɤɪɢɡɢɫ, ɞɟɩɪɟɫɫɢɹ, ɨɠɢвɥɟɧɢɟ, ɩɨɞɴɟɦ) ɤɚɤ 
ɢɡɦɟɧɹɸɳɢɟɫɹ ɭɫɥɨвɢɹ, в ɤɨɬɨɪɵɯ ɮɭɧɤɰɢɨɧɢɪɭɸɬ вɚɝɨɧɧɵɟ ɩɚɪɤɢ; 

ɥɩɪɝ SATK w
 – ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨвɧɨɫɬɢ, ɭɞɨвɥɟɬвɨɪɹɸɳɢɣ ɬɪɟɛɨвɚɧɢɹɦ ɥɢɰɚ, 

ɩɪɢɧɢɦɚɸɳɟɝɨ ɪɟɲɟɧɢɟ ɩɨ ɭɪɨвɧɸ ɩɨɤɚɡɚɬɟɥɹ ɝɨɬɨвɧɨɫɬɢ вɚɝɨɧɨв; 
 nuuuU ,...,, 21  – ɫɨвɨɤɭɩɧɨɫɬɶ ɪɚɰɢɨɧɚɥɶɧɵɯ ɤɨɧɤɪɟɬɧɵɯ ɪɟɲɟɧɢɣ. 

 
ɋɢɫɬɟɦɧɚɹ ɚɞɚɩɬɚɰɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɫɪɟɞɫɬв ɢ ɭɫɥɨвɢɣ ɤ 

ɢɡɦɟɧɟɧɢɹɦ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɪɟɞɵ, в ɤɨɬɨɪɨɣ ɮɭɧɤɰɢɨɧɢɪɭɸɬ вɚɝɨɧɧɵɟ ɩɚɪɤɢ, ɡɚɤɥɸɱɚɟɬɫɹ 
в ɩɨɢɫɤɟ ɢ ɪɚɡɪɚɛɨɬɤɟ ɧɨвɵɯ ɩɪɢɧɰɢɩɨв ɨɛɟɫɩɟɱɟɧɢɹ ɝɨɬɨвɧɨɫɬɢ в ɭɫɥɨвɢɹɯ, ɤɨɝɞɚ в ɩɟɪɢɨɞ 
ɤɪɢɡɢɫɚ вɚɝɨɧɧɵɟ ɩɚɪɤɢ ɩɪɨɞɨɥɠɚɸɬ ɫɨɯɪɚɧɹɬɶ ɩɟɪвɨɧɚɱɚɥɶɧɵɣ ɤɨɥɢɱɟɫɬвɟɧɧɵɣ ɫɨɫɬɚв, ɚ 
ɨɛɴɟɦ ɩɟɪɟвɨɡɨɤ ɪɟɡɤɨ ɩɚɞɚɟɬ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨвɧɨɫɬɢ ɭвɟɥɢɱɢвɚɟɬɫɹ ɡɚ ɫɱɟɬ 



Н˃˖к˃ ˕˃ ˅ирˑ˄ːиц˕˅ˑ 

2017 ɪ.  ȼɢɩ. 17 
 

Ɇɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɿ ɡɜɚɪɸɜɚɥɶɧɟ ɜɢɪɨɛɧɢɰɬɜɨ 
Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://eir.pstu.edu/handle/123456789/2 

 
22 

ɨɬɛɨɪɚ ɞɥɹ ɪɚɛɨɬɵ вɚɝɨɧɨв ɫ ɛɨɥɶɲɢɦɢ ɪɟɫɭɪɫɚɦɢ ɢ ɛɨɥɶɲɢɯ ɪɟɡɟɪвɨв ɪɟɦɨɧɬɧɨɝɨ 
ɩɪɨɢɡвɨɞɫɬвɚ, ɬ.ɟ. ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨвɧɨɫɬɢ ɪɚɫɬɟɬ ɩɪɢ ɫɧɢɠɟɧɢɢ ɡɚɬɪɚɬ ɧɚ ɟɝɨ ɨɛɟɫɩɟɱɟɧɢɟ 
 -З;ɝk . 

ȼ ɭɫɥɨвɢɹɯ ɞɟɩɪɟɫɫɢɢ ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨвɧɨɫɬɢ ɩɨɞɞɟɪɠɢвɚɟɬɫɹ ɪɟɦɨɧɬɧɵɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɧɚ ɭɪɨвɧɟ, ɭɞɨвɥɟɬвɨɪɹɸɳɟɦ ɡɚɤɚɡɱɢɤɚ, ɚ ɡɚɬɪɚɬɵ ɧɚ ɡɚɦɟɧɭ вɵɲɟɞɲɢɯ ɢɡ ɫɬɪɨɹ 
вɚɝɨɧɨв ɧɚɱɢɧɚɸɬ ɪɚɫɬɢ  Зk SAT

ɝ ; . 

Ⱦɥɹ ɭɫɥɨвɢɣ ɮɚɡɵ ɨɠɢвɥɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɨɬɨвɧɨɫɬɢ ɢ ɡɚɬɪɚɬ 
вɵɝɥɹɞɢɬ ɤɚɤ  Зk SAT

ɝ ; , ɚ ɞɥɹ ɮɚɡɵ ɩɨɞɴɟɦɚ ɪɟɡɤɨ ɪɚɫɬɭɬ ɡɚɬɪɚɬɵ  Зk SAT
ɝ ; . 

Ɇɧɨɠɟɫɬвɨ ɞɨɩɭɫɬɢɦɵɯ ɫɬɪɚɬɟɝɢɣ (ɪɟɲɟɧɢɣ) U ɦɨɠɟɬ вɢɞɨɢɡɦɟɧɹɬɶɫɹ в ɩɪɨɰɟɫɫɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɬɟɤɭɳɟɣ ɢɧɮɨɪɦɚɰɢɢ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɫɨɝɥɚɫɧɨ ɤɨɧɰɟɩɰɢɢ ɚɞɚɩɬɢвɧɨɫɬɢ, ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɬɚɤɭɸ ɚɞɚɩɬɢвɧɭɸ 
ɫɬɪɚɬɟɝɢɸ u*(t) ɢɡ ɦɧɨɠɟɫɬвɚ U(t,τ), ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢвɚɟɬ вɵɩɨɥɧɟɧɢɟ ɭɫɥɨвɢɹ: 

           ,,,,uY *ɥɩɪ
t tUtutuYt t  ,   (5) 

ɝɞɟ t – вɪɟɦɹ; 
τ – ɭɩɪɟɠɞɟɧɢɟ ɩɪɨɝɧɨɡɚ. 
Зɚɩɢɫɶ ɥɩɪ

tY  ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɶ ɷɮɮɟɤɬɢвɧɨɫɬɢ ɦɨɠɟɬ ɦɟɧɹɬɶɫɹ вɨ вɪɟɦɟɧɢ t. 
ɂɫɯɨɞɹ ɢɡ вɵɲɟɩɪɢвɟɞɟɧɧɨɝɨ, ɮɨɪɦɚɥɢɡɨвɚɧɧɚɹ ɡɚɩɢɫɶ ɡɚɞɚɱɢ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ 

ɨɛɟɫɩɟɱɟɧɢɹ ɝɨɬɨвɧɨɫɬɢ вɚɝɨɧɨв ɩɪɟɞɫɬɚвɥɟɧɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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 

 

 

,   (6) 

ɝɞɟ   – ɪɚвɧɨ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ; 
       ; ; ;эЦ D О       – ɞɟɣɫɬвɭɸɳɢɟ вɧɟɲɧɢɟ ɭɫɥɨвɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɰɢɤɥɚ, ɤɨɬɨɪɵɣ ɨɛɴɟɞɢɧɹɟɬ в ɫɟɛɟ ɦɧɨɠɟɫɬвɨ ɮɚɤɬɨɪɨв вɨɡɞɟɣɫɬвɢɣ: ɤɪɢɡɢɫɧɵɯ   , 

ɞɟɩɪɟɫɫɢвɧɵɯ  D , ɨɠɢвɥɟɧɢɹ  О  ɢ ɩɨɞɴɟɦɚ   ; 

          **
t ;,, UuuTuCuGYuY ɥɩɪ   – ɪɟɡɭɥɶɬɚɬ Yt вɵɛɪɚɧɧɨɣ – u* ɬɟɯɧɨɥɨɝɢɢ 

ɩɨвɵɲɟɧɢɹ ɝɨɬɨвɧɨɫɬɢ ɩɚɪɤɨв вɚɝɨɧɨв ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɣ ɢɡ ɦɧɨɠɟɫɬвɚ вɨɡɦɨɠɧɵɯ , 

ɡɚвɢɫɹɳɢɣ ɨɬ ɨɫɧɨвɧɵɯ ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨв – ɷɮɮɟɤɬɚ G, ɡɚɬɪɚɱɟɧɧɵɯ ɪɟɫɭɪɫɨв ɋ ɢ 
вɪɟɦɟɧɢ Ɍ; 

  *** , Uukuk SAT
ɝɝ   – ɭɫɥɨвɢɟ ɅɉɊ; 

  **
 UU   – вɵɛɪɚɧɧɵɟ ɚɞɚɩɬɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɧɚ вɪɟɦɟɧɧɨɦ ɨɬɪɟɡɤɟ τ. 

 
Ɉɩɢɪɚɹɫɶ ɧɚ ɩɪɢвɟɞɟɧɧɵɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɢ ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ, вɵɩɨɥɧɟɧɚ ɩɪɚɤɬɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɩɨɞвɢɠɧɨɝɨ ɫɨɫɬɚвɚ 
Д4Ж. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡвɨɥɹɸɬ ɝɨвɨɪɢɬɶ ɨ ɫɥɟɞɭɸɳɟɦ: в вɵɫɲɟɣ ɬɨɱɤɟ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɟ ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɵɣ (в ɤɨɥɢɱɟɫɬвɟɧɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ) ɪɚɛɨɱɢɣ ɩɚɪɤ ɞɥɹ ɨɫвɨɟɧɢɹ ɫɭɳɟɫɬвɭɸɳɢɯ ɝɪɭɡɨɩɨɬɨɤɨв. ȼ ɩɟɪɢɨɞ 
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ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɩɚɞɚ ɩɪɟɞɩɪɢɹɬɢɟ, ɢɦɟɹ ɢɡɛɵɬɨɱɧɵɣ ɩɚɪɤ, вɵɡвɚɧɧɵɣ ɫɧɢɠɟɧɢɟɦ ɨɛɴɟɦɨв 
ɨɛɪɚɛɚɬɵвɚɟɦɵɯ ɝɪɭɡɨɩɨɬɨɤɨв, вɵɧɭɠɞɟɧɨ ɫɧɢɠɚɬɶ ɤɨɥɢɱɟɫɬвɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɟɞɢɧɢɰ в 
ɪɚɛɨɱɟɦ ɩɚɪɤɟ. ȼ ɫɬɚɞɢɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɢ (ɞɟɩɪɟɫɫɢɹ ɢɥɢ ɩɢɤ) ɤɨɥɢɱɟɫɬвɨ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɟɞɢɧɢɰ ɪɚɛɨɱɟɝɨ ɩɚɪɤɚ ɩɨɫɬɨɹɧɧɨ, ɱɬɨ вɵɡвɚɧɨ ɫɬɚɛɢɥɶɧɨ ɧɢɡɤɢɦ ɢɥɢ 
ɫɬɚɛɢɥɶɧɨ вɵɫɨɤɢɦ ɭɪɨвɧɟɦ ɝɪɭɡɨɩɟɪɟвɨɡɨɤ. ɉɪɟɞɥɚɝɚɟɦɚɹ ɫɬɪɚɬɟɝɢɹ ɩɨɡвɨɥɹɟɬ ɩɥɚɧɢɪɨвɚɬɶ 
ɚɞɚɩɬɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɢ ɨɰɟɧɢвɚɬɶ ɡɚɬɪɚɬɵ ɢ ɷɮɮɟɤɬɢвɧɨɫɬɶ ɢɯ ɪɟɚɥɢɡɚɰɢɢ в 
ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɩɪɟɞɩɪɢɹɬɢɹ. 
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ɌɊȺɇɋɉɈɊɌɇɂɏ ɋɂɋɌȿɆȺɏ ɉȱȾɉɊɂЄɆɋɌȼ  
 
ɍ ɫɬɚɬɬɿ ɪɨɡɝɥɹɧɭɬɨ ɭɦɨɜи ɦɚɤɪɨɟɤɨɧɨɦɿɱɧɨʀ ɞиɧɚɦɿɤи, ɳɨ ɜиɡɧɚɱɚɸɬɶ 

ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ, ɩɨ ɹɤиɯ ɪɟɚɥɿɡɭɸɬɶɫɹ ɬɟɯɧɨɥɨɝɿʀ ɡɚɛɟɡɩɟɱɟɧɧɹ ɥɨɝɿɫɬиɱɧиɯ ɩɪɨɰɟɫɿɜ ɜ 
ɬɪɚɧɫɩɨɪɬɧиɯ ɫиɫɬɟɦɚɯ ɩɿɞɩɪиєɦɫɬɜ. 

Кɥюɱɨɜɿ ɫɥɨɜɚ: ɥɨɝɿɫɬиɱɧиɣ ɩɿɞɯɿɞ, ɬɪɚɧɫɩɨɪɬɧɿ ɫиɫɬɟɦи ɩɿɞɩɪиєɦɫɬɜ, ɮɚɡи 
ɟɤɨɧɨɦɿɱɧɨɝɨ ɰиɤɥɭ, ɦɚɬɟɪɿɚɥɶɧɿ ɩɨɬɨɤи, ɟɤɫɩɥɭɚɬɚɰɿɣɧɚ ɝɨɬɨɜɧɿɫɬɶ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ, 
ɤɨɟɮɿɰɿєɧɬ ɝɨɬɨɜɧɨɫɬɿ ɩɚɪɤɭ ɜɚɝɨɧɿɜ.  
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TECHNOLOGIES OF PROVIDING OF LOGISTIC PROCESS 
 ARE IN TRANSPORT SYSTEMS OF ENTERPRISES 

 
The terms of macroeconomic dynamics, determining conformities to the law, on which 

technologies of providing of logistic processes will be realized in transport systems of,  industrial 
enterprises, are considered in the article. 

Keywords: logistic approach, transport systems of enterprises, phase of economic cycle, 
material streams, operating readiness of rolling stock, coefficient of readiness of park of carriages.  
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ȺɇȺɅɂɁ ɋɍɓȿɋɌȼɍɘɓɂɏ ɋɉɈɋɈȻɈȼ ɁȺɓɂɌɕ ɈɌ 
ɄɈɊɈɁɂɈɇɇɕɏ ɉɈȼɊȿɀȾȿɇɂɃ ɆȿɌȺɅɈɄɈɇɋɌɊɍɄɐɂɃ 

ɆȺɒɂɇɕ ɇȿɉɊɂɊɕȼɇɈȽɈ ɅɂɌɖə ɁȺȽɈɌɈȼɈɄ 
 
Оɞɧɨɣ иɡ ɩɪɨɛɥɟɦ ɦɚɲиɧɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥиɬɶɹ ɡɚɝɨɬɨɜɨɤ ɹɜɥɹɟɬɫɹ ɤɨɪɪɨɡиɨɧɧɨɟ 

ɩɨɜɪɟɠɞɟɧиɟ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰии. ȼ ɫɜɹɡи ɫ эɬиɦ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰиɹ ɆɇɅЗ ɧɭɠɞɚɸɬɫɹ 
ɜ ɧɚɧɟɫɟɧии ɪɚɡɥиɱɧɵɯ ɡɚɳиɬɧɵɯ ɩɨɤɪɵɬиɣ. ȼ ɬɨɠɟ ɜɪɟɦɹ ɫɩɨɫɨɛɵ ɡɚɳиɬɵ и 
ɜɨɫɫɬɚɧɨɜɥɟɧиɹ ɞɟɬɚɥɟɣ ɦɟɬɚɥɥɭɪɝиɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧиɹ и ɧɟɫɭɳиɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰии 
ɛɭɧɤɟɪɚ, ɛɪɨɧи ɆɇɅЗ и ɚɪɦɚɬɭɪɵ ɨɬ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜиɹ ɤɨɪɪɨɡиɨɧɧɨɝɨ иɡɧɨɫɚ 
ɪɚɫɫɦɨɬɪɟɧɵ ɧɟɞɨɫɬɚɬɨɱɧɨ. 

Кɥюɱɟɜыɟ ɫɥɨɜɚ: ɨɛɨɪɭɞɨɜɚɧиɟ, иɡɧɨɫ, ɫɩɨɫɨɛɵ ɜɨɫɫɬɚɧɨɜɥɟɧиɹ. 
 
ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ. 
ɇɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨвɚɧɢɹ ɪɚɛɨɬɚɸɬ в ɷɤɫɬɪɟɦɚɥɶɧɵɯ 

ɭɫɥɨвɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ в ɯɨɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨв, ɢ ɩɨɷɬɨɦɭ ɤ ɧɢɦ ɩɪɟɞɴɹвɥɹɸɬ 
ɫɚɦɵɟ ɠɟɫɬɤɢɟ ɬɪɟɛɨвɚɧɢɹ ɩɨ ɫɨɫɬɨɹɧɢɸ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ. ȼ ɫвɹɡɢ ɫ ɷɬɢɦ, ɧɟɫɭɳɢɟ 
ɷɥɟɦɟɧɬɵ ɨɛɨɪɭɞɨвɚɧɢɹ ɧɭɠɞɚɸɬɫɹ в ɧɚɧɟɫɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɡɚɳɢɬɧɵɯ ɢɥɢ вɨɫɫɬɚɧɨвɥɹɸɳɢɯ 
ɩɨɤɪɵɬɢɣ, ɤɨɝɞɚ вɨɡɦɨɠɟɧ вɵɯɨɞ ɢɡ ɫɬɪɨɹ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨв ɨɛɨɪɭɞɨвɚɧɢɹ ɩɨ ɩɪɢɱɢɧɟ ɢɯ 
ɢɡɧɨɫɚ, ɱɬɨ ɧɟ ɩɨɡвɨɥɹɟɬ ɞɚɥɶɧɟɣɲɭɸ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨвɟɞɟɧɢɟ 
ɫвɨɟвɪɟɦɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ ɷɬɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɢɡɧɨɫɚ, ɱɬɨ 
ɹвɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɪɨɛɥɟɦ, ɢɦɟɸɳɢɯ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡвɨɞɫɬвɚ. ɉɨɷɬɨɦɭ ɫɭɳɟɫɬвɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ в ɚɧɚɥɢɡɟ ɫɭɳɟɫɬвɭɸɳɢɯ ɫɩɨɫɨɛɨв 
ɡɚɳɢɬɵ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ, в ɱɚɫɬɧɨɫɬɢ, ɦɚɲɢɧ ɧɟɩɪɟɪɵвɧɨɝɨ ɥɢɬɶɹ ɡɚɝɨɬɨвɨɤ. 

Ⱥɧɚɥɢɡ ɩɨɫɥɟɞɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɭɛɥɢɤɚɰɢɣ. 
Ɉɞɧɨɣ ɢɡ ɩɪɨɛɥɟɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨвɚɧɢɹ ɹвɥɹɟɬɫɹ ɩɨɞвɟɪɠɟɧɧɨɫɬɶ ɢɯ ɤɨɪɪɨɡɢɨɧɧɨɦɭ ɢɡɧɨɫɭ. ɗɬɨ ɨɛɭɫɥɨвɥɟɧɨ ɢɯ 
ɪɚɛɨɬɨɣ в ɚɝɪɟɫɫɢвɧɵɯ ɭɫɥɨвɢɹɯ, ɬɚɤɢɯ ɤɚɤ ɩɨвɵɲɟɧɧɚɹ вɥɚɠɧɨɫɬɶ, ɩɨвɵɲɟɧɧɵɟ ɢ 
ɩɨɧɢɠɟɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɨвɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɬ ɢ ɫɨɥɟɣ в ɫɪɟɞɟ ɢ ɞɪ. ȼ 
ɥɢɬɟɪɚɬɭɪɟ Д1-8Ж ɨɩɢɫɚɧɨ ɦɧɨɠɟɫɬвɨ ɫɩɨɫɨɛɨв ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɢɡɧɨɫɚ ɢ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢвɧɵɦ ɢ ɩɪɨɢɡвɨɞɢɬɟɥɶɧɵɦ ɢɡ ɧɢɯ ɹвɥɹɟɬɫɹ ɭɥɶɬɪɚɡвɭɤɨвɨɣ ɷɯɨ - ɦɟɬɨɞ. 


