
«ɂɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ»
ɉɟɪɢɨɞɢɱɟɫɤɢɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɠɭɪɧɚɥ
Ɍɨɦ 17, № 1, 2019
ɍɱɪɟɞɢɬɟɥɶ ɠɭɪɧɚɥɚ:
ɉɨɜɨɥɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ (ɝ. ɋɚɦɚɪɚ)
ɋɨɭɱɪɟɞɢɬɟɥɶ ɠɭɪɧɚɥɚ:
Ⱥɤɚɞɟɦɢɹ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ (ɝ. ɋɚɦɚɪɚ)
Ɋɟɞɚɤɰɢɨɧɧɵɣ ɫɨɜɟɬ:
Ⱥɧɞɪɟɟɜ ȼ.Ⱥ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ – ɩɪɟɞɫɟɞɚɬɟɥɶ ɫɨɜɟɬɚ, ɝɥɚɜɧɵɣ ɪɟɞɚɤɬɨɪ (ɉȽɍɌɂ, ɝ. ɋɚɦɚɪɚ); 
ɒɨɪɢɧ ȼ.ɉ., ɚɤɚɞɟɦɢɤ ɊȺɇ (ɋɇɐ ɊȺɇ, ɝ. ɋɚɦɚɪɚ); Ɂɭɛɚɪɟɜ ɘ.Ȼ., ɱɥɟɧ-ɤɨɪɪɟɫɩɨɧɞɟɧɬ ɊȺɇ (ɊȺɇ, ɝ. Ɇɨɫɤɜɚ); ɋɨɣɮɟɪ ȼ.Ⱥ., ɚɤɚɞɟɦɢɤ ɊȺɇ (ɋɚɦɚɪɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. ɋɚɦɚɪɚ); Ȼɭɡɨɜ Ⱥ.Ʌ., 
ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ (ȺɈ «Ʉɨɧɰɟɪɧ «Ⱥɜɬɨɦɚɬɢɤɚ», ɝ. ɋɚɦɚɪɚ); ȼɚɫɢɥɶɟɜ Ʉ.Ʉ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ (ɍɥȽɌɍ, ɝ. ɍɥɶɹɧɨɜɫɤ); ȼɨɪɨɧɢɧ Ⱥ.Ⱥ., ɞ.ɮ-ɦ.ɧ., ɩɪɨɮɟɫɫɨɪ (ȼɨɥȽɍ, ɝ. ȼɨɥɝɨɝɪɚɞ); Ʉɭɛɚɧɨɜ ȼ.ɉ., 
ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ (ɉȽɍɌɂ, ɝ. ɋɚɦɚɪɚ); Ʌɢɯɬɰɢɧɞɟɪ Ȼ.ə., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ (ȺɌɂ, ɝ. ɋɚɦɚɪɚ); 
Ʌɹɥɢɧ ȼ.ȿ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ (ɂɠȽɌɍ, ɝ. ɂɠɟɜɫɤ); Ɇɨɫɬɨɜɨɣ ə.Ⱥ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ (ɋɚɦɚɪɫɤɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. ɋɚɦɚɪɚ); ɇɚɞɟɟɜ Ⱥ.Ɏ., ɞ.ɮ-ɦ.ɧ., ɩɪɨɮɟɫɫɨɪ (ɄɇɂɌɍ-ɄȺɂ, ɝ. Ʉɚɡɚɧɶ); ɋɭɥɬɚɧɨɜ Ⱥ.ɏ., 
ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ (ɍȽȺɌɍ, ɝ. ɍɮɚ); ɐɵɦ Ⱥ.ɘ., ɞ.ɬ.ɧ., ɫ.ɧ.ɫ. (ɐɇɂɂɋ, ɝ. Ɇɨɫɤɜɚ); ɑɟɪɜɹɤɨɜ ɇ.ɂ., 
ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ (ɋɄɎɍ, ɝ. ɋɬɚɜɪɨɩɨɥɶ); ɓɟɪɛɚɤɨɜ Ɇ.Ⱥ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ (ɉȽɍ ɝ. ɉɟɧɡɚ).
Ɋɟɞɚɤɰɢɨɧɧɚɹ ɤɨɥɥɟɝɢɹ:
Ⱥɛɪɚɦɨɜ ȼ. ȿ., ɞ.ɮɢɥɨɥ.ɧ., ɩɪɨɮɟɫɫɨɪ; Ⱥɧɞɪɨɧɨɜɚ ɂ.ȼ., ɞ.ɩɨɥ.ɧ., ɩɪɨɮɟɫɫɨɪ; Ȼɚɯɚɪɟɜɚ ɇ.Ɏ., 
ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ; Ȼɥɚɬɨɜ ɂ.Ⱥ., ɞ.ɮ-ɦ.ɧ., ɩɪɨɮɟɫɫɨɪ; Ȼɭɪɞɢɧ ȼ.Ⱥ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ – 
ɡɚɦɟɫɬɢɬɟɥɶ ɝɥɚɜɧɨɝɨ ɪɟɞɚɤɬɨɪɚ; ȼɚɫɢɧ ɇ.ɇ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ; Ƚɨɪɹɱɤɢɧ Ɉ.ȼ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ; 
Ⱦɢɦɨɜ ɗ.Ɇ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ; Ʉɚɪɬɚɲɟɜɫɤɢɣ ȼ.Ƚ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ; Ɇɚɫɥɨɜ Ɉ.ɇ., ɞ.ɬ.ɧ., 
ɩɪɨɮɟɫɫɨɪ – ɡɚɦɟɫɬɢɬɟɥɶ ɝɥɚɜɧɨɝɨ ɪɟɞɚɤɬɨɪɚ; Ɉɫɢɩɨɜ Ɉ.ȼ., ɞ.ɮ-ɦ.ɧ., ɩɪɨɮɟɫɫɨɪ; Ɋɨɫɥɹɤɨɜ Ⱥ.ȼ., 
ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ; Ɍɚɪɚɫɨɜ ȼ.ɇ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ; Ɍɹɠɟɜ Ⱥ.ɂ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ.
Ɉɬɜɟɬɫɬɜɟɧɧɵɣ ɫɟɤɪɟɬɚɪɶ: Ƚɭɛɚɪɟɜɚ Ɉ.ɘ.  
Ɋɟɞɚɤɬɨɪ ɧɨɦɟɪɚ: Ɇɚɫɥɨɜ Ɉ.ɇ.
Ʉɨɦɩɶɸɬɟɪɧɵɣ ɧɚɛɨɪ ɢ ɜɟɪɫɬɤɚ: Ⱥɧɞɪɟɟɜ ɂ.Ⱦ.
Ɇɚɬɟɪɢɚɥɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ e-mail, ɩɟɱɚɬɚɸɬɫɹ ɜ ɚɜɬɨɪɫɤɨɣ ɪɟɞɚɤɰɢɢ.
Ⱥɞɪɟɫ ɪɟɞɚɤɰɢɢ ɢ ɢɡɞɚɬɟɥɹ ɠɭɪɧɚɥɚ:443010, Ɋɨɫɫɢɹ, ɝ. ɋɚɦɚɪɚ, ɭɥ. Ʌɶɜɚ Ɍɨɥɫɬɨɝɨ, 23, ɉɨɜɨɥɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ. Ɍɟɥɟɮɨɧ (846) 332-21-61. Ɏɚɤɫ (846) 333-58-56. E-mail: redikt@psati.ru
ɂɡɞɚɟɬɫɹ ɫ 2003 ɝ. ȼɵɯɨɞɢɬ 4 ɪɚɡɚ ɜ ɝɨɞ.
ɉɂ № 77-14381 ɨɬ 17.01.2003 ɝ. ɜɵɞɚɧɨ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ
ɩɨ ɞɟɥɚɦ ɩɟɱɚɬɢ, ɬɟɥɟɪɚɞɢɨɜɟɳɚɧɢɹ ɢ ɫɪɟɞɫɬɜ ɦɚɫɫɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ.
Ɋеɲеɧɢеɦ ВАК Мɢɧоɛɪаɡоваɧɢɹ Ɋоссɢɢ ɠɭɪɧал «Иɧɮоɤоɦɦɭɧɢɤаɰɢоɧɧые ɬеɯɧолоɝɢɢ» 
вɤлючеɧ в ɩеɪечеɧɶ веɞɭɳɢɯ ɧаɭчɧыɯ ɢɡɞаɧɢɣ, в ɤоɬоɪыɯ ɞолɠɧы ɛыɬɶ оɩɭɛлɢɤоваɧы 
осɧовɧые ɪеɡɭлɶɬаɬы ɞɢссеɪɬаɰɢɣ ɧа соɢсɤаɧɢе ɭчеɧоɣ сɬеɩеɧɢ ɞоɤɬоɪа ɧаɭɤ.© ɂɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, 2018. 

ɉɨɞɩɢɫɧɨɣ ɢɧɞɟɤɫ 46832 ɜ ɤɚɬɚɥɨɝɟ ɈȺɈ Ⱥɝɟɧɬɫɬɜɚ «Ɋɨɫɩɟɱɚɬɶ».
Ɍɢɪɚɠɢɪɨɜɚɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɠɭɪɧɚɥɚ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɢ 
ɥɸɛɨɦ ɞɪɭɝɨɦ ɜɢɞɟ – ɫ ɩɢɫɶɦɟɧɧɨɝɨ
ɪɚɡɪɟɲɟɧɢɹ ɪɟɞɚɤɰɢɢ. Ɍɢɪɚɠ 1000 ɷɤɡ.443010, Ɋɨɫɫɢɹ, ɝ. ɋɚɦɚɪɚ, ɭɥ. Ʌɶɜɚ Ɍɨɥɫɬɨɝɨ, 23 Ɉɬɩɟɱɚɬɚɧɨ ɜ ɬɢɩɨɝɪɚɮɢɢ ɈɈɈ «Ⱥɷɪɨɩɪɢɧɬ».443068, Ɋɨɫɫɢɹ, ɝ. ɋɚɦɚɪɚ, Ɂɚɜɨɞɫɤɨɟ ɲɨɫɫɟ, 18
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ɋɈȾȿɊɀȺɇɂȿ

Ɇɢɲɢɧ Ⱦ.ȼ. Ɉ ɩɨɞɝɨɬɨɜɤɟ ɤɚɞɪɨɜ ɩɨ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɟ 7

ɌȿɈɊȿɌɂɑȿɋɄɂȿ ɈɋɇɈȼЫ ɌȿɏɇɈɅɈȽɂɃ ɉȿɊȿȾȺɑɂ ɂ ɈȻɊȺȻɈɌɄɂ 
ɂɇɎɈɊɆȺɐɂɂ ɂ ɋɂȽɇȺɅɈȼ

Ʉɨɜɚɥɟɧɤɨ Ⱥ.ɂ., ɋɪɚɜɧɟɧɢɟ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ    9
ɋɦɢɪɧɨɜ ɋ.ȼ. ɫ ɞɪɭɝɢɦɢ ɦɨɞɟɥɹɦɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɧɵɯ
 ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ

Ɍɚɪɚɫɨɜ ȼ.ɇ.,   ɋɢɫɬɟɦɚ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ HE2/HE2/1      17
Ȼɚɯɚɪɟɜɚ ɇ.Ɏ.,     
Ʉɚɞɚ Ɉɬɯɦɚɧɟ  

ɌȿɏɇɈɅɈȽɂɂ ɌȿɅȿɄɈɆɆɍɇɂɄȺɐɂɃ

Ⱥɥɟɯɢɧ ɂ.ɇ.,  ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɬɨɣɤɨɫɬɢ ɤɚɛɟɥɟɣ ɫɜɹɡɢ ɤ ɢɡɝɢɛɚɦ  23
Ƚɚɜɪɸɲɢɧ ɋ.Ⱥ., ɜ ɭɫɥɨɜɢɹɯ ɧɢɡɤɢɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ
ɉɨɩɨɜ ȼ.Ȼ.,
ɇɢɤɭɥɢɧɚ Ɍ.Ƚ.,
Ɇɨɬɢɧ Ʉ.ɂ.

Ʉɚɪɬɚɲɟɜɫɤɢɣ ɂ.ȼ., ɋɪɚɜɧɟɧɢɟ ɩɨɞɯɨɞɨɜ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ   28
Ɇɚɥɚɯɨɜ ɋ.ȼ., ɨɠɢɞɚɧɢɹ ɜ ɫɢɫɬɟɦɟ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜɢɞɚ
Ɇɟɡɟɧɰɟɜɚ ȿ.Ɇ. ɇ2/ɇ2/1

ɌȿɏɇɈɅɈȽɂɂ ɄɈɆɉɖɘɌȿɊɇЫɏ ɋɂɋɌȿɆ ɂ ɋȿɌȿɃ

Ȼɭɪɚɧɨɜɚ Ɇ.Ⱥ.,  Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɞɠɢɬɬɟɪɚ ɩɚɤɟɬɨɜ ɩɪɢ ɩɟɪɟɞɚɱɟ  34
Ʉɚɪɬɚɲɟɜɫɤɢɣ ȼ.Ƚ. ɩɨ ɦɭɥɶɬɢɫɟɪɫɢɫɧɨɣ ɫɟɬɢ

ɉɟɫɱɚɧɫɤɢɣ Ⱥ.ɂ. ɋɬɚɰɢɨɧɚɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɧɚɞɟɠɧɨɣ ɫɢɫɬɟɦɵ 41
 ɫ ɜɟɬɜɹɳɟɣɫɹ ɫɬɪɭɤɬɭɪɨɣ ɢ ɭɱɟɬɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ
 ɨɛɫɥɭɠɢɜɚɧɢɹ ɟɟ ɷɥɟɦɟɧɬɨɜ

ɇɈȼЫȿ ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ

Ⱦɢɦɨɜ ɗ.Ɇ.,  ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ  49
Ɇɚɫɥɨɜ Ɉ.ɇ., ɪɚɡɪɚɛɨɬɤɢ ɢ ɤɚɫɬɨɦɢɡɚɰɢɢ ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ    
ɏɚɞɠɢɟɜɚ ɋ.ȼ. ɜ ɢɧɬɟɪɟɫɚɯ ɭɩɪɚɜɥɟɧɢɹ ɂɌ-ɤɨɦɩɚɧɢɟɣ  

Ȼɨɝɞɚɧɨɜɚ ȿ.Ⱥ., ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ «ɉɨɢɫɤ ɢ 63
Ɇɢɯɚɥɟɧɤɨ ɘ.Ⱥ. ɜɵɛɨɪ ɩɨɫɬɚɜɳɢɤɚ ɩɪɨɞɭɤɰɢɢ»

Ƚɨɥɨɜɤɢɧɚ Ɇ.ȼ. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɫɟɧɫɨɪɨɜ ɞɥɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 69
 ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɨɫɧɨɜɟ ɫɬɭɩɟɧɱɚɬɨɝɨ ɜɨɥɨɤɧɚ
 ɫ ɩɟɪɟɬɹɠɤɨɣ
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Ȼɨɝɨɦɨɥɨɜɚ Ɇ.Ⱥ., Ɇɟɬɨɞɢɤɚ ɪɚɡɪɚɛɨɬɤɢ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ iOS 75
Ʉɥɟɦɟɧɬɶɟɜ ɋ.Ⱥ. ɩɪɢɥɨɠɟɧɢɹ «Ƚɨɫɭɫɥɭɝɢ Ɇɨɫɤɜɵ» ɱɟɪɟɡ ɬɟɫɬɢɪɨɜɚɧɢɟ

ɌȿɏɇɈɅɈȽɂɂ ɊȺȾɂɈɋȼəɁɂ, ɊȺȾɂɈȼȿɓȺɇɂə ɂ ɌȿɅȿȼɂȾȿɇɂə

Ƚɨɪɹɱɤɢɧ Ɉ.ȼ., ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ ɫɥɟɩɨɣ ɤɨɪɪɟɤɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ    82
Ƚɭɫɟɜ ɇ.Ⱥ. ɜ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «Ɉɪɥɚɧ»
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɞɝɨɬɨɜɤɚ ɤɜɚɥɢɮɢɰɢɪɨ-
ɜɚɧɧɵɯ ɂɌ-ɫɩɟɰɢɚɥɢɫɬɨɜ ɫ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ 
ɰɢɮɪɨɜɵɯ ɤɨɦɩɟɬɟɧɰɢɣ – ɷɬɨ ɨɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɣ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ «ɐɢɮ-
ɪɨɜɚɹ ɷɤɨɧɨɦɢɤɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». ɉɟɪɜɨ-
ɨɱɟɪɟɞɧɨɣ ɡɚɞɚɱɟɣ ɫɢɫɬɟɦɵ ɨɛɪɚɡɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɩɨɞɝɨɬɨɜɤɚ ɤɚɞɪɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɧɟɨɛɯɨɞɢɦɵɦɢ 
ɤɨɦɩɟɬɟɧɰɢɹɦɢ ɜ ɭɫɥɨɜɢɹɯ ɰɢɮɪɨɜɨɝɨ ɨɛɳɟɫɬ-
ɜɚ. ɇɨɜɵɟ ɤɚɞɪɵ ɞɨɥɠɧɵ ɜ ɫɨɜɟɪɲɟɧɫɬɜɟ ɜɥɚɞɟɬɶ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɢ ɰɢɮɪɨɜɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ. 
Ⱥ ɷɬɨɝɨ ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɬɨɥɶɤɨ ɫɨɜɦɟɫɬɧɵɦɢ ɭɫɢ-
ɥɢɹɦɢ ɭɧɢɜɟɪɫɢɬɟɬɨɜ, ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɢ ɨɪɝɚɧɨɜ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɪɚɡɜɢɬɢɸ ɤɚ-
ɞɪɨɜɨɝɨ ɩɨɬɟɧɰɢɚɥɚ. ȼ ɛɥɢɠɚɣɲɟɣ ɩɟɪɫɩɟɤɬɢɜɟ 
ɞɨɥɠɧɨ ɩɨɹɜɢɬɶɫɹ ɛɨɥɶɲɟ ɜɵɩɭɫɤɧɢɤɨɜ ɭɧɢɜɟɪ-
ɫɢɬɟɬɨɜ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɛɚɡɨɜɵɦɢ ɤɨɦɩɟɬɟɧ-
ɰɢɹɦɢ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ (ɐɗ). ȼɚɠɧɨ, ɱɬɨɛɵ 
ɭ ɥɸɞɟɣ ɩɨɹɜɢɥɚɫɶ ɦɨɬɢɜɚɰɢɹ ɨɫɜɚɢɜɚɬɶ ɧɨɜɵɟ 
ɧɚɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɜɨɫɬɪɟɛɨɜɚɧɵ ɐɗ. Ʉ ɷɬɨ-
ɦɭ ɧɭɠɧɨ ɩɪɢɜɥɟɤɚɬɶ ɢ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɚ ɤɪɭɩɧɵɟ 
ɤɨɦɩɚɧɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɭɱɚ-
ɫɬɢɟɦ, ɦɨɝɥɢ ɛɵ ɫɨɡɞɚɜɚɬɶ ɨɛɭɱɚɸɳɢɟ ɫɟɪɜɢɫɵ, 
ɤɭɪɫɵ ɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɰɟɧɬɪɵ.
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɩɨ ɦɧɟɧɢɸ ɷɤɫɩɟɪɬɨɜ, 

ɐɗ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɞɪɚɣɜɟɪɨɜ ɪɚɡ-
ɜɢɬɢɹ ɫɬɪɚɧɵ. ȼɚɠɧɨɫɬɶ ɟɟ ɪɚɡɜɢɬɢɹ ɧɟɨɞɧɨɤɪɚɬ-
ɧɨ ɩɨɞɱɟɪɤɢɜɚɥɚɫɶ ɧɚ ɡɚɫɟɞɚɧɢɹɯ ɉɪɚɜɢɬɟɥɶɫɬɜɚ 
ɊɎ. Ⱦɚɧɧɵɣ ɮɚɤɬ ɛɵɥ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɡɜɭɱɟɧ ɜ 
ɩɨɫɥɚɧɢɢ ɉɪɟɡɢɞɟɧɬɚ ɊɎ 5 ɢɸɥɹ 2017 ɝɨɞɚ. Ɇɢ-
ɧɢɫɬɪɨɦ ɰɢɮɪɨɜɨɝɨ ɪɚɡɜɢɬɢɹ, ɫɜɹɡɢ ɢ ɦɚɫɫɨɜɵɯ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɊɎ ɇɨɫɤɨɜɵɦ Ʉ.ɘ. ɬɚɤɠɟ ɨɬɦɟ-
ɱɟɧɚ ɜɚɠɧɨɫɬɶ ɡɚɩɭɫɤɚ ɛɨɥɶɲɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶ-
ɧɵɯ ɩɪɨɝɪɚɦɦ ɨɛɭɱɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɜ ɉɨɜɨɥɠɫɤɨɦ 
ɪɟɝɢɨɧɟ ɧɚɤɨɩɥɟɧ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɨɬɟɧɰɢɚɥ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɪɟɝɢɨɧɚɥɶɧɨɝɨ IT-ɤɥɚɫɬɟɪɚ ɩɪɨɝɪɚɦɦɵ «ɐɢɮɪɨɜɚɹ ɷɤɨɧɨɦɢɤɚ», ɹɞɪɨɦ ɤɨɬɨɪɨɝɨ ɛɵ ɹɜɢ-
ɥɚɫɶ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɜɵɫɲɟɝɨ ɨɛɪɚ-
ɡɨɜɚɧɢɹ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɧɚ IT-ɨɬɪɚɫɥɶ. ȼɵɲɟ-
ɫɤɚɡɚɧɧɨɟ ɫɨɡɞɚɟɬ ɜɫɟ ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɜɵɛɨɪɚ 
ɩɨ ɞɚɧɧɨɣ ɬɟɦɚɬɢɤɟ ɨɬɪɚɫɥɟɜɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɉɨɜɨɥɠɫɤɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɬɟɥɟɤɨɦɦɭɧɢɤɚ-
ɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ (ɉȽɍɌɂ) ɢ ɫɨɡɞɚɧɢɟ ɧɚ ɛɚɡɟ 
ɉȽɍɌɂ ɢɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɫɟɤɬɨɪɚ ɜ ɪɚɦ-
ɤɚɯ IT-ɤɥɚɫɬɟɪɚ ɋɚɦɚɪɫɤɨɣ ɨɛɥɚɫɬɢ.
Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɫɨɬɪɭɞɧɢɱɟ-

ɫɬɜɚ ɂɄɌ-ɫɟɤɬɨɪɚ IT-ɤɥɚɫɬɟɪɚ ɋɚɦɚɪɫɤɨɣ ɨɛɥɚɫɬɢ 

ɫ ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɦɢ Ɋɨɫɫɜɹɡɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ 
ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɜɟɧɱɭɪɧɨɝɨ ɮɨɧɞɚ, ɰɟɥɶɸ ɤɨ-
ɬɨɪɨɝɨ ɹɜɥɹɥɚɫɶ ɛɵ ɩɨɞɞɟɪɠɤɚ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 
ɫɬɚɪɬɚɩ-ɩɪɨɟɤɬɨɜ, ɜɵɩɨɥɧɹɟɦɵɯ ɫɬɭɞɟɧɬɚɦɢ 
ɪɚɡɥɢɱɧɵɯ ɜɭɡɨɜ. ȼ ɪɚɦɤɚɯ «ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ» 
ɜɟɧɱɭɪɧɨɝɨ ɮɨɧɞɚ ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɧɢɟ ɦɟɠɜɭ-
ɡɨɜɫɤɨɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɤɨɦɢɬɟɬɚ ɞɥɹ ɩɪɨ-
ɜɟɞɟɧɢɹ ɷɤɫɩɟɪɬɢɡɵ ɫɬɚɪɬɚɩɨɜ ɫɬɭɞɟɧɬɨɜ ɜɭɡɨɜ 
Ɋɨɫɫɜɹɡɢ. ȼ ɫɨɫɬɚɜ ɷɬɨɝɨ ɤɨɦɢɬɟɬɚ ɜɨɣɞɭɬ ɜɵ-
ɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɭɱɟɧɵɟ ɢ ɫɨɬɪɭɞɧɢɤɢ 
ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɯ Ɋɨɫɫɜɹɡɢ ɜɭɡɨɜ ɢ ɧɚɭɱɧɨ-ɢɫ-
ɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɫɬɚɪɬɚɩɨɜ, ɚ ɬɚɤɠɟ 
ɞɥɹ ɢɯ ɩɪɨɞɜɢɠɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɪɚɛɨ-
ɬɚɬɶ ɟɞɢɧɭɸ ɰɢɮɪɨɜɭɸ ɩɥɚɬɮɨɪɦɭ. ɂɧɬɟɪɟɫɧɨɣ 
ɢ ɜɟɫɶɦɚ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɢɞɟɟɣ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɡɚɦɟɧɚ (ɢɥɢ ɫɨɜɦɟɳɟɧɢɟ) ɞɥɹ ɬɚɥɚɧɬɥɢɜɵɯ ɫɬɭ-
ɞɟɧɬɨɜ ɤɥɚɫɫɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɜɵɩɭɫɤɧɨɣ ɤɜɚ-
ɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɟɪɟɞ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɚɬɬɟɫɬɚɰɢɨɧɧɨɣ ɤɨɦɢɫɫɢɟɣ ɧɚ ɡɚɳɢɬɭ ɫɬɚɪɬɚɩɨɜ 
ɩɟɪɟɞ ɦɟɠɜɭɡɨɜɫɤɢɦ ɢɧɜɟɫɬɢɰɢɨɧɧɵɦ ɤɨɦɢɬɟ-
ɬɨɦ ɜɟɧɱɭɪɧɨɝɨ ɮɨɧɞɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦɢ ɢɧɜɟɫɬɢ-
ɰɢɹɦɢ ɜ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɩɪɨɟɤɬɵ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 
ɢɦɟɸɳɢɟ ɡɧɚɱɢɦɨɫɬɶ ɞɥɹ ɪɟɝɢɨɧɨɜ ɫɬɚɪɬɚɩɵ ɩɨ-
ɥɭɱɚɬ ɫɜɨɟ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ. ɉɪɢ ɷɬɨɦ ɪɟɱɶ 
ɢɞɟɬ ɧɟ ɬɨɥɶɤɨ ɨ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ, ɧɨ ɢ ɨ 
ɞɚɥɶɧɟɣɲɟɦ ɩɪɢɜɥɟɱɟɧɢɢ ɤ ɧɢɦ ɜɵɫɨɤɨɤɜɚɥɢɮɢ-
ɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɞɪɭɝɢɯ ɬɚɥɚɧɬɥɢɜɵɯ 
ɫɬɭɞɟɧɬɨɜ ɢɡ ɞɪɭɝɢɯ ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɯ Ɋɨɫɫɜɹɡɢ 
ɨɪɝɚɧɢɡɚɰɢɣ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɚɛɨɪɚɬɨɪ-
ɧɵɯ ɛɚɡ ɢ ɩɥɨɳɚɞɨɤ ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɯ ɇɂɂ.
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɡɞɚɧɢɟ ɨɬɪɚɫɥɟɜɨɝɨ ɂɄɌ-

ɫɟɤɬɨɪɚ ɜ IT-ɤɥɚɫɬɟɪɟ ɋɚɦɚɪɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɛɚɡɟ 
ɉȽɍɌɂ ɩɨɡɜɨɥɢɬ ɩɪɢɜɥɟɱɶ ɤ ɪɟɲɟɧɢɸ ɡɧɚɱɢɦɵɯ 
ɡɚɞɚɱ ɞɥɹ ɪɟɝɢɨɧɚ ɜ ɂɌ-ɫɮɟɪɟ ɜɟɞɭɳɢɯ ɫɩɟɰɢɚ-
ɥɢɫɬɨɜ ɢ ɬɚɥɚɧɬɥɢɜɵɯ ɫɬɭɞɟɧɬɨɜ ɢɡ ɬɚɤɢɯ ɜɭɡɨɜ 
ɤɚɤ ɆɌɍɋɂ (ɝ. Ɇɨɫɤɜɚ), ɋɉɛȽɍɌ (ɝ. ɋɚɧɤɬ-ɉɟ-
ɬɟɪɛɭɪɝ) ɢ ɋɢɛȽɍɌɂ (ɝ. ɇɨɜɨɫɢɛɢɪɫɤ). ɗɬɨ ɬɚɤɠɟ 
ɩɨɫɩɨɫɨɛɫɬɜɭɟɬ ɩɪɢɜɥɟɱɟɧɢɸ ɜ ɤɚɱɟɫɬɜɟ ɷɤɫɩɟɪ-
ɬɨɜ ɂɌ-ɩɪɨɟɤɬɨɜ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢɡ ɨɛɪɚɡɨɜɚɬɟɥɶ-
ɧɵɯ ɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, 
ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɯ Ɏɟɞɟɪɚɥɶɧɨɦɭ ɚɝɟɧɬɫɬɜɭ ɫɜɹ-
ɡɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɨɡɞɚɧɢɹ ɂɄɌ-ɫɟɤɬɨɪɚ ɜ ɪɚɦɤɚɯ IT-ɤɥɚɫɬɟɪɚ ɋɚɦɚɪɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɛɚɡɟ ɨɬɪɚɫɥɟ-
ɜɨɝɨ ɜɭɡɚ ɩɪɨɢɡɨɣɞɟɬ ɪɚɫɲɢɪɟɧɢɟ ɨɩɵɬɧɨ-ɤɨɧ-
ɫɬɪɭɤɬɨɪɫɤɢɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɬɚɤɢɯ ɨɪ-

ɍȾɄ 50.03.05 
Ɉ ɉɈȾȽɈɌɈȼɄȿ ɄȺȾɊɈȼ ɉɈ ɐɂɎɊɈȼɈɃ ɗɄɈɇɈɆɂɄȿ

Ɇɢɲɢɧ Ⱦ.ȼ.,
ɉɨɜɨɥɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ, ɋɚɦɚɪɚ, ɊФ
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Ɇɢɲɢɧ Ⱦ.ȼ.
ɝɚɧɢɡɚɰɢɣ ɤɚɤ ɎȽɍɉ ɇɂɂɊ, ɎȽɍɉ ɇɂɂɋ, Ƚɉ «Ʉɨɫɦɢɱɟɫɤɚɹ ɫɜɹɡɶ» ɢ ɎȽɍɉ «Ɋɨɫɫɢɣɫɤɢɟ ɫɟɬɢ 
ɜɟɳɚɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ». 
ɂɞɟɹ ɫɨɡɞɚɧɢɹ ɢɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɫɟɤ-

ɬɨɪɚ ɜ ɪɚɦɤɚɯ IT-ɤɥɚɫɬɟɪɚ ɩɨɞɞɟɪɠɚɧɚ ɪɭɤɨɜɨɞɢ-
ɬɟɥɟɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɫɜɹɡɢ ɊɎ Ɉ.Ƚ. Ⱦɭ-
ɯɨɜɧɢɰɤɢɦ, ɤɨɬɨɪɵɣ ɨɡɜɭɱɢɥ ɧɚɦɟɪɟɧɢɟ ɨɤɚɡɚɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɩɨɞɞɟɪɠɤɭ ɪɚɡɜɢɬɢɸ ɞɚɧɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɪɝɚɧɢɡɚɰɢɢ ɜɟɧɱɭɪ-
ɧɨɝɨ ɮɨɧɞɚ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɧɚ ɮɢɧɚɧɫɨɜɭɸ 
ɩɨɞɞɟɪɠɤɭ ɧɚɭɱɧɨ-ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢɧ-
ɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɫɟɤɬɨɪɚ IT-ɤɥɚɫɬɟɪɚ.
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɉɪɚɜɢɬɟɥɶɫɬɜɨ ɋɚɦɚɪɫɤɨɣ 

ɨɛɥɚɫɬɢ ɩɨɪɭɱɢɥɨ ɉȽɍɌɂ ɪɚɡɪɚɛɨɬɤɭ ɤɨɧɰɟɩɰɢɢ 
ɫɨɡɞɚɧɢɹ ɂɄɌ-ɫɟɤɬɨɪɚ ɜ ɪɚɦɤɚɯ IT-ɤɥɚɫɬɟɪɚ ɋɚ-
ɦɚɪɫɤɨɣ ɨɛɥɚɫɬɢ, ɩɪɨɟɤɬ ɤɨɬɨɪɨɣ ɭɠɟ ɧɚɩɪɚɜɥɟɧ 
ɜ Ɏɟɞɟɪɚɥɶɧɨɟ ɚɝɟɧɬɫɬɜɨ ɫɜɹɡɢ ɢ Ɇɢɧɢɫɬɟɪɫɬɜɨ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɢɧɜɟɫɬɢɰɢɣ ɋɚɦɚɪ-
ɫɤɨɣ ɨɛɥɚɫɬɢ. ɍɠɟ ɫɟɝɨɞɧɹ ɜ ɜɭɡɚɯ, ɩɨɞɜɟɞɨɦɫɬ-
ɜɟɧɧɵɯ Ɋɨɫɫɜɹɡɢ, ɩɨɞɝɨɬɨɜɥɟɧɨ ɢ ɪɟɚɥɢɡɭɟɬɫɹ 
ɩɨɪɹɞɤɚ ɞɟɫɹɬɢ ɦɚɫɲɬɚɛɧɵɯ ɢɧɧɨɜɚɰɢɨɧɧɵɯ 
ɩɪɨɟɤɬɨɜ, ɡɧɚɱɢɦɵɯ ɞɥɹ ɪɚɡɜɢɬɢɹ IT-ɤɥɚɫɬɟɪɚ ɢ 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɪɟɲɟɧɢɟ ɪɹɞɚ ɡɚɞɚɱ, ɫɮɨɪɦɭ-
ɥɢɪɨɜɚɧɧɵɯ ɜ «ɋɬɪɚɬɟɝɢɹɯ ɪɚɡɜɢɬɢɹ» ɪɚɡɥɢɱɧɵɯ 
ɪɟɝɢɨɧɨɜ ɊɎ. ȼɚɠɧɵɦ ɜɢɞɢɬɫɹ ɫɨɡɞɚɧɢɟ ɰɟɧɬɪɨɜ 
ɤɨɦɩɟɬɟɧɰɢɣ ɢ ɚɬɬɟɫɬɚɰɢɢ ɐɗ. ɐɟɧɬɪɵ ɤɨɦɩɟɬɟɧ-
ɰɢɣ ɛɭɞɭɬ ɫɨɛɢɪɚɬɶ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɤɥɸɱɟɜɵɦ 
ɤɨɦɩɟɬɟɧɰɢɹɦ ɞɥɹ ɜɫɟɯ ɨɛɭɱɚɸɳɢɯɫɹ ɢ ɜɵɩɭɫɤ-
ɧɢɤɨɜ ɨɛɳɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɬɢɩɨɜɨɣ 
ɪɚɫɲɢɪɹɟɦɨɣ ɫɬɪɭɤɬɭɪɵ ɦɨɞɟɥɢ ɤɨɦɩɟɬɟɧɰɢɣ ɢ 
ɩɟɪɟɱɧɹ ɤɨɦɩɟɬɟɧɰɢɣ ɞɥɹ ɐɗ. Ɍɚɤɠɟ ɛɭɞɟɬ ɪɚɡɪɚ-
ɛɚɬɵɜɚɬɶɫɹ ɩɪɟɟɦɫɬɜɟɧɧɚɹ ɫɢɫɬɟɦɚ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ ɤɥɸɱɟɜɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɰɢɮ-
ɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɢ ɜɵɩɭɫɤɧɢ-
ɤɨɜ ɤɚɠɞɨɝɨ ɢɡ ɭɪɨɜɧɟɣ ɨɛɳɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ.
ɉȽɍɌɂ ɦɨɠɟɬ ɫɬɚɬɶ ɨɪɝɚɧɢɡɚɰɢɟɣ, ɨɬɜɟ-

ɱɚɸɳɟɣ ɡɚ ɪɚɡɪɚɛɨɬɤɭ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɨɞɟɥɢ 
ɤɨɦɩɟɬɟɧɰɢɣ. ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɪɵɧɤɚ ɬɪɭɞɚ ɢ 
ɨɫɧɨɜɧɵɯ ɫɟɝɦɟɧɬɨɜ ɰɟɥɟɜɨɣ ɚɭɞɢɬɨɪɢɢ ɩɪɨɝɪɚɦ-
ɦɵ ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɩɪɟɞɥɨɠɟɧɢɹ 
ɩɨ ɧɚɛɨɪɭ ɜɨɡɦɨɠɧɵɯ ɮɨɪɦɚɬɨɜ ɚɬɬɟɫɬɚɰɢɢ ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɢɥɨɬɧɨɝɨ ɜɧɟɞɪɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵ-
ɫɬɭɩɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɵ ɞɥɹ ɩɢɥɨɬɧɨɝɨ ɜɧɟɞɪɟɧɢɹ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ, ɬɚɤ ɤɚɤ ɉȽɍɌɂ ɨɛɥɚ-
ɞɚɟɬ ɞɨɫɬɚɬɨɱɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɢ ɨɩɵɬɨɦ ɨɛɪɚ-
ɡɨɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɞɚɧɧɨɣ ɦɨɞɟɥɢ. ɋ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɫɬɪɨɟɧɧɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ 
ɦɨɞɟɥɢ ɜɨɡɦɨɠɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶ-
ɧɨɝɨ ɩɪɨɮɢɥɹ ɤɨɦɩɟɬɟɧɰɢɣ ɤɚɠɞɨɝɨ ɫɭɛɴɟɤɬɚ, 
ɱɬɨ ɩɨɡɜɨɥɢɬ ɜɵɛɪɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɜɟɤɬɨɪ 
ɪɚɡɜɢɬɢɹ ɢ ɚɞɚɩɬɚɰɢɢ ɤ ɪɟɚɥɢɹɦ ɐɗ, ɜɵɹɜɥɹɬɶ 
ɢ ɪɚɡɜɢɜɚɬɶ ɩɪɢɨɪɢɬɟɬɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɫ ɢɯ ɩɚ-
ɪɚɥɥɟɥɶɧɨɣ ɢɧɬɟɝɪɚɰɢɟɣ ɫ ɪɵɧɤɨɦ ɬɪɭɞɚ. Ɋɚɡɪɚ-
ɛɨɬɚɧɧɚɹ ɤɚɪɬɚ ɤɨɦɩɟɬɟɧɰɢɣ ɩɨɡɜɨɥɢɬ ɤɚɱɟɫɬɜɟɧ-

ɧɨ ɢ ɨɛɨɫɧɨɜɚɧɧɨ ɨɩɪɟɞɟɥɹɬɶ ɭɪɨɜɟɧɶ ɰɢɮɪɨɜɨɣ 
ɝɪɚɦɨɬɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɢ ɫɥɚɛɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ 
ɫɥɨɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɫɧɨɜɧɵɟ ɩɪɨɛɥɟɦɧɵɟ ɨɛɥɚ-
ɫɬɢ ɩɨɞɝɨɬɨɜɤɢ (ɬɟɯɧɢɱɟɫɤɢɟ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ). 
ɉɪɢɜɥɟɱɟɧɢɟ ɢɧɢɰɢɚɬɢɜɧɨɣ ɦɨɥɨɞɟɠɢ ɩɨɡɜɨɥɢɬ 
ɞɨɩɨɥɧɢɬɶ ɢ ɪɚɡɜɢɬɶ ɪɹɞ ɧɟɨɛɯɨɞɢɦɵɯ ɤɨɦɩɟɬɟɧ-
ɰɢɣ ɫɬɚɪɲɟɝɨ ɩɨɤɨɥɟɧɢɹ ɫ ɢɯ ɩɨɫɥɟɞɭɸɳɢɦ ɩɪɢ-
ɦɟɧɟɧɢɟɦ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.
Ⱦɟɬɚɥɢɡɢɪɨɜɚɧɧɚɹ ɩɪɨɪɚɛɨɬɤɚ ɬɪɟɛɨɜɚɧɢɣ ɤ 

ɛɚɡɨɜɵɦ ɤɨɦɩɟɬɟɧɰɢɹɦ ɐɗ ɩɨɡɜɨɥɢɬ ɭɫɨɜɟɪɲɟɧ-
ɫɬɜɨɜɚɬɶ Ɏɟɞɟɪɚɥɶɧɵɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɨɛɪɚɡɨ-
ɜɚɬɟɥɶɧɵɟ ɫɬɚɧɞɚɪɬɵ ɫ ɭɱɟɬɨɦ ɢɧɧɨɜɚɰɢɨɧɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ. ȼɚɠ-
ɧɭɸ ɪɨɥɶ ɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ «ɐɢɮɪɨɜɚɹ 
ɷɤɨɧɨɦɢɤɚ ɊɎ» ɢɝɪɚɟɬ ɩɟɪɟɩɨɞɝɨɬɨɜɤɚ ɤɚɞɪɨɜ ɞɥɹ 
ɐɗ. ɇɚɲ ɭɧɢɜɟɪɫɢɬɟɬ ɧɚ ɛɚɡɟ ɋɚɦɚɪɫɤɨɝɨ ɪɟɝɢɨ-
ɧɚɥɶɧɨɝɨ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɬɪɟɧɢɧɝ-ɰɟɧɬ-
ɪɚ ɭɠɟ ɫɟɝɨɞɧɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ 
ɩɟɪɟɩɨɞɝɨɬɨɜɤɭ, ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢ 
ɫɬɚɠɢɪɨɜɤɭ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɪɟɚɥɢ-
ɡɭɸɳɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ ɜ ɨɛɥɚɫɬɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨ-
ɜɚɧɢɹ ɢ ɫɪɟɞɧɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚ-
ɧɢɹ ɞɥɹ ɡɚɞɚɱ ɐɗ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɫɩɟɰɢɚɥɢɫɬɨɜ 
ɩɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬɟɯɧɢɱɟɫɤɨɣ 
ɡɚɳɢɬɟ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɚɧɢɣ. ɗɬɨ 
ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɱɢɫɥɟɧɧɨɫɬɶ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ 
ɪɚɛɨɬɧɢɤɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɩɪɨ-
ɝɪɚɦɦɵ ɜ ɨɛɥɚɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨ-
ɫɬɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɫɪɟɞɧɟɝɨ ɩɪɨɮɟɫɫɢɨ-
ɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ ɡɚɞɚɱ ɐɗ, ɨɛɥɚɞɚɸɳɢɯ 
ɬɪɟɛɭɟɦɵɦ ɭɪɨɜɧɟɦ ɤɨɦɩɟɬɟɧɰɢɣ ɞɥɹ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬɟɯɧɢɱɟ-
ɫɤɨɣ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɐɗ.
ȼɫɟ ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɟ ɜɭɡɵ Ɋɨɫɫɜɹɡɢ ɨɛɥɚɞɚ-

ɸɬ ɬɪɟɛɭɟɦɵɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ 
ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ «ɐɢɮɪɨɜɚɹ ɷɤɨɧɨɦɢ-
ɤɚ ɊɎ». ȼ ɱɚɫɬɧɨɫɬɢ, ɆɌɍɋɂ ɩɪɨɜɨɞɢɬ ɮɭɧɞɚ-
ɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɨɛɪɚɛɨɬɤɢ 
ɢɧɮɨɪɦɚɰɢɢ (ɫɢɫɬɟɦɵ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɪɟɟɫɬɪɚ, 
ɫɢɫɬɟɦɵ ɛɨɥɶɲɢɯ ɞɚɧɧɵɯ, ɨɛɥɚɱɧɵɟ ɢ ɬɭɦɚɧɧɵɟ 
ɜɵɱɢɫɥɟɧɢɹ), ɚ ɬɚɤɠɟ ɡɚɧɢɦɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɨɣ 
ɫɢɫɬɟɦ ɫɜɹɡɢ ɞɥɹ ɚɪɤɬɢɱɟɫɤɨɣ ɡɨɧɵ (ɝɟɬɟɪɨɝɟɧ-
ɧɵɟ ɫɢɫɬɟɦɵ ɫɜɹɡɢ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɫɢɫ-
ɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɫɜɹɡɶɸ ɧɚ ɨɫɧɨ-
ɜɟ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ). ɋɢɛȽɍɌɂ 
ɩɥɚɧɢɪɭɟɬ ɭɱɚɫɬɢɟ ɜ ɩɪɨɝɪɚɦɦɟ ɰɢɮɪɨɜɢɡɚɰɢɢ 
ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ ɝɨɪɨɞɚ (ɪɚɣɨɧɚ, ɪɟɝɢɨɧɚ), ɚ ɬɚɤɠɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɩɪɨɰɟɫɫɨɦ ɜɵɫɲɟɣ ɲɤɨɥɵ — «ɂɧɮɨɪɦɚɬɢɡɚɰɢɹ ɨɛɪɚɡɨɜɚɧɢɹ». ɋɉɛȽɍɌ ɡɚɧɢ-
ɦɚɟɬɫɹ ɜɨɩɪɨɫɚɦɢ ɪɚɡɪɚɛɨɬɤɢ ɨɛɳɟɞɨɫɬɭɩɧɨɝɨ 
ɛɟɫɩɥɚɬɧɨɝɨ ɨɧɥɚɣɧ-ɫɟɪɜɢɫɚ ɩɨ ɨɫɜɨɟɧɢɸ ɰɢɮ-
ɪɨɜɨɣ ɝɪɚɦɨɬɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɢɧɬɟɪɧɟɬ-ɫɟɪɜɢɫɨɜ 
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ɩɨ ɫɚɦɨɨɰɟɧɤɟ ɝɪɚɠɞɚɧɚɦɢ ɤɥɸɱɟɜɵɯ ɤɨɦɩɟɬɟɧ-
ɰɢɣ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ. ɉȽɍɌɂ ɩɥɚɧɢɪɭɟɬ 
ɫɨɡɞɚɧɢɟ ɐɟɧɬɪɚ ɤɨɦɩɟɬɟɧɰɢɣ ɐɗ, ɭ ɧɚɫ ɫɨɡɞɚ-
ɧɚ ɩɟɪɜɚɹ ɜ Ɋɨɫɫɢɢ ɤɚɮɟɞɪɚ ɐɗ, ɢɡɞɚɧ ɭɱɟɛɧɢɤ 
ɩɨ ɐɗ. ɋɨɬɪɭɞɧɢɤɢ ɭɧɢɜɟɪɫɢɬɟɬɚ ɧɟɨɞɧɨɤɪɚɬɧɨ 
ɩɪɢɜɥɟɤɚɥɢɫɶ ɤ ɭɱɚɫɬɢɸ ɜ ɤɨɦɢɫɫɢɹɯ ɩɨ ɜɨɩɪɨ-
ɫɚɦ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɲɢɪɨɤɨɝɨ ɩɪɨɮɢɥɹ, 
ɚ ɬɚɤɠɟ ɢɯ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ. ɋɩɟɤɬɪ ɧɚɩɪɚɜ-
ɥɟɧɢɣ ɩɨɞɝɨɬɨɜɤɢ, ɚ ɬɚɤɠɟ ɞɢɫɰɢɩɥɢɧ, ɩɪɟɩɨ-
ɞɚɜɚɟɦɵɯ ɜ ɉȽɍɌɂ, ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɟɪɟɱɧɸ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɡɜɢɬɢɹ ɐɗ ɜ 
Ɋɨɫɫɢɢ: «ɍɩɪɚɜɥɟɧɢɟ ɢɧɧɨɜɚɰɢɹɦɢ», «Ȼɢɡɧɟɫ- 
ɢɧɮɨɪɦɚɬɢɤɚ», «ɂɧɧɨɜɚɬɢɤɚ», «ɂɧɧɨɜɚɰɢɨɧɧɵɣ 
ɦɟɧɟɞɠɦɟɧɬ». Ɍɚɤɠɟ ɧɚɲ ɜɭɡ ɝɨɬɨɜ ɩɪɢɧɹɬɶ ɭɱɚɫɬɢɟ ɜ ɪɟ-

ɲɟɧɢɢ ɜɨɩɪɨɫɨɜ ɰɢɮɪɨɜɢɡɚɰɢɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣ-
ɫɬɜɚ, ɚ ɢɦɟɧɧɨ ɜ ɫɨɡɞɚɧɢɢ ɰɢɮɪɨɜɵɯ ɦɟɬɨɞɨɜ ɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɥɟɣ, ɫɨ-
ɫɬɚɜɥɟɧɢɹ ɩɨɱɜɟɧɧɵɯ ɤɚɪɬ (ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚ-
ɞɢɨɥɨɤɚɰɢɨɧɧɨɝɨ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ 
Ɂɟɦɥɢ), ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɣ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜ ɞɥɹ ɪɨɛɨɬɢɡɚɰɢɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ («ɭɦɧɵɟ ɤɨɦɛɚɣɧɵ» ɢ ɬ.ɩ.) ɢ ɰɢɮɪɨɜɨɣ ɩɥɚɬɮɨɪ-
ɦɵ ɭɩɪɚɜɥɟɧɢɹ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɵɦ ɤɨɦɩɥɟɤɫɨɦ.
ɍɜɟɪɟɧ, ɱɬɨ ɭɫɩɟɲɧɨɦɭ ɪɟɲɟɧɢɸ ɡɚɞɚɱ ɜ ɨɛ-

ɥɚɫɬɢ ɐɗ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɧɨɜɚɹ ɪɭɛɪɢɤɚ ɜ 
ɧɚɲɟɦ ɠɭɪɧɚɥɟ: «Ɍɟɯɧɨɥɨɝɢɢ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨ-
ɦɢɤɢ», ɪɚɡɜɢɬɢɸ ɤɨɬɨɪɨɣ ɭɱɪɟɞɢɬɟɥɢ ɧɚɦɟɪɟɧɵ 
ɨɤɚɡɵɜɚɬɶ ɫɚɦɨɟ ɫɟɪɶɟɡɧɨɟ ɜɧɢɦɚɧɢɟ. 
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ɨɠɢɞɚɧɢɹ ɢ ɞɢɫɩɟɪɫɢɢ. ȼɫɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫ ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɧɢ ɢɦɟɸɬ ɭɛɵɜɚɸɳɭɸ ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɶ «ɨɬɤɚɡɨɜ» (ɦɨɥɨɞɟɸɳɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ) ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ. ȼ ɤɚɱɟɫɬɜɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ 
ɨɰɟɧɨɤ ɛɥɢɡɨɫɬɢ Hs-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤ ɨɫɬɚɥɶɧɵɦ ɦɨɞɟɥɹɦ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɜɧɨɦɟɪɧɚɹ ɢ ɫɪɟɞɧɹɹ ɦɟɬɪɢɤɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɮɭɧɤɰɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɉɨɤɚɡɚɧɚ ɫɬɟɩɟɧɶ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɡɚɦɟɧɵ ɞɜɭɯɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɢɩɟɪɷɤɫɩɨɧɟɧ-
ɰɢɚɥɶɧɵɦ Hs-ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɜɟɥɢɱɢɧɵ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ. ɉɪɢɜɟɞɟɧɵ 
ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɚɤɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɧɚɛɨɪɨɜ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɪɢɦɟɪɵ ɟɟ ɩɪɢɦɟɧɟɧɢɹ. Ɋɚɫɫɱɢɬɚɧɵ ɢ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɫɬɚɰɢɨɧɚɪɧɵɟ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɵ ɫ ɨɬɤɚɡɚɦɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɪɢɛɨɪɚ, ɝɞɟ ɛɚɡɨ-
ɜɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ȼɟɣɛɭɥɥɚ-Ƚɧɟɞɟɧɤɨ ɡɚɦɟɧɹɟɬɫɹ ɧɚ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɩɟɰɢɚɥɶɧɨɝɨ ɜɢɞɚ.
Ключевые слова: ɜɵɱɢɫɥɢɦɨɫɬɶ ɦɨɞɟɥɟɣ, ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɪɚɜɧɨɦɟɪɧɚя ɦɟɬɪɢɤɚ, ɫɪɟɞɧяя 
ɦɟɬɪɢɤɚ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦ ɨɛɫɥɭɠɢɜɚɧɢя



10

«ɂɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» Ɍɨɦ 17, № 1, 2019, ɫ. 9-16

Ʉɨɜɚɥɟɧɤɨ Ⱥ.ɂ., ɋɦɢɪɧɨɜ ɋ.ȼ.
ȼɜɟɞɟɧɢɟ
ɉɪɢ ɨɩɢɫɚɧɢɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, ɯɚɪɚɤ-

ɬɟɪɢɡɭɸɳɢɯ ɩɪɨɰɟɫɫɵ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ ɜ 
ɫɥɨɠɧɵɯ ɫɢɫɬɟɦɚɯ, ɜɫɟɝɞɚ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɛɥɟ-
ɦɚ ɩɨɫɬɪɨɟɧɢɹ ɚɞɟɤɜɚɬɧɵɯ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɚɧɚɥɢɬɢɱɟɫɤɢ ɢɥɢ ɱɢɫɥɟɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢ 
ɪɚɡɪɟɲɢɦɵɯ ɦɨɞɟɥɟɣ. ɉɨɞ ɚɞɟɤɜɚɬɧɨɫɬɶɸ ɩɨ-
ɧɢɦɚɟɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɬɨɱɧɨɫɬɶ ɫɨɨɬɜɟɬɫɬ-
ɜɢɹ ɷɦɩɢɪɢɱɟɫɤɢɦ ɞɚɧɧɵɦ, ɚ ɨ ɪɚɡɪɟɲɢɦɨɫɬɢ 
ɫɭɞɹɬ ɩɨ ɜɵɱɢɫɥɢɦɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɟɡɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ.
ɏɨɪɨɲɟɣ ɜɵɱɢɫɥɢɦɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɡɭɸɬ-

ɫɹ ɦɚɪɤɨɜɫɤɢɟ ɦɨɞɟɥɢ ɫɢɫɬɟɦ, ɜ ɤɨɬɨɪɵɯ ɫɥɭ-
ɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɢɦɟɸɬ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ [1-3]. Ɉɞɧɚɤɨ ɬɚɤɢɟ ɦɨɞɟɥɢ 
ɱɚɫɬɨ ɨɤɚɡɵɜɚɸɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɵɦɢ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɜ ɫɥɭɱɚɟ ɭɱɟɬɚ ɩɪɨɰɟɫɫɨɜ ɩɪɢɪɚ-
ɛɨɬɤɢ ɢ/ɢɥɢ ɫɬɚɪɟɧɢɹ ɩɪɢ ɨɰɟɧɤɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦ. Ɉɞɧɢɦ ɢɡ ɩɪɢɦɟɪɨɜ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɹ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɶɸ ɨɛɨɛɳɟɧɢɹ 
ɢ ɛɨɥɶɲɨɣ ɬɨɱɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ 
ɚɩɩɚɪɚɬɚ ɩɨɥɭɦɚɪɤɨɜɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɨɛɳɢɦ 
ɮɚɡɨɜɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɫɨɫɬɨɹɧɢɣ. Ɍɚɤ, ɜ ɪɚ-
ɛɨɬɚɯ [4-5] ɜ ɚɧɚɥɢɬɢɱɟɫɤɨɦ ɜɢɞɟ ɩɪɢ ɩɨɦɨɳɢ 
ɷɬɨɝɨ ɚɩɩɚɪɚɬɚ ɨɩɪɟɞɟɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɨɞɧɨɤɚɧɚɥɶɧɵɯ ɫɢɫɬɟɦ ɫ ɨɬɤɚɡɚɦɢ ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɜɫɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ, ɨɩɢ-
ɫɵɜɚɸɳɢɟ ɪɚɛɨɬɭ ɫɢɫɬɟɦ, ɢɦɟɸɬ ɨɛɳɢɣ ɜɢɞ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 
Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶ 

ɫɢɫɬɟɦɵ ɫ ɭɱɟɬɨɦ ɩɨɫɥɟɞɟɣɫɬɜɢɹ. ȼɦɟɫɬɟ ɫ 
ɬɟɦ, ɬɪɭɞɧɨɫɬɢ ɪɚɡɪɟɲɢɦɨɫɬɢ ɜ ɚɧɚɥɢɬɢɱɟ-
ɫɤɨɦ ɜɢɞɟ ɫɢɫɬɟɦɵ ɢɧɬɟɝɪɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 
ɢ ɫɥɨɠɧɨɫɬɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɩɥɚɧɚ ɩɨɡɜɨ-
ɥɹɸɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɬɨɥɶɤɨ ɱɚɫɬɧɵɟ ɪɟɠɢɦɵ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ. ȿɳɟ ɨɞɧɢɦ ɧɟɦɚ-
ɥɨɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɛɵɱɧɨ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɧɚɞɟɠɧɨ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧɨ 
ɥɢɲɶ ɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɦɟɧɬɨɜ ɫɥɭ-
ɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɧɟ ɝɨɜɨɪɹ ɭɠɟ ɨ ɡɚɤɨɧɟ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ.
ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɭɩɨɦɹɧɭɬɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ, ɚ 

ɬɚɤɠɟ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɥɨɠ-
ɧɵɯ ɫɢɫɬɟɦ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɨɡɦɨɠ-
ɧɵɯ ɫɨɫɬɨɹɧɢɣ (ɧɚɩɪɢɦɟɪ, ɫɟɬɟɰɟɧɬɪɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ) ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɫɪɚɜɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɨɞɟɥɟɣ ɫɥɭɱɚɣɧɨɣ ɜɟ-
ɥɢɱɢɧɵ ɩɨ ɤɚɱɟɫɬɜɟɧɧɵɦ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ 
ɤɪɢɬɟɪɢɹɦ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɩɨɞɨɛɪɚɬɶ ɦɨ-
ɞɟɥɶ, ɭɱɢɬɵɜɚɸɳɭɸ ɫɭɳɟɫɬɜɟɧɧɵɟ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɩɪɚɤɬɢɤɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɥɭɱɚɣɧɵɯ 
ɹɜɥɟɧɢɣ, ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸɫɹ ɭɦɟɪɟɧɧɵɦɢ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ ɩɪɢɦɟɧɟɧɢɹ.

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ
ɉɭɫɬɶ  – ɧɚɛɥɸɞɚɟɦɚɹ ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɩɪɟ-

ɞɟɥɟɧɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɫ ɷɦɩɢɪɢɱɟɫɤɢɦɢ 
ɱɢɫɥɨɜɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ 
ɨɠɢɞɚɧɢɟɦ  ɢ ɞɢɫɩɟɪɫɢɟɣ  Ɂɚɞɚ-
ɱɟɣ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɟɧɢɟ 
ɫɥɟɞɭɸɳɢɯ ɦɨɞɟɥɟɣ ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧ-
ɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ – ɥɨɝɚɪɢɮɦɢɱɟɫɤɢ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ ɫ ɩɥɨɬɧɨɫɬɶɸ                (1)
ɝɞɟ – ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ-Ƚɧɟɞɟɧɤɨ ɫ ɩɥɨɬ-
ɧɨɫɬɶɸ               (2)
ɝɞɟ – ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ ɩɥɨɬɧɨɫɬɶɸ                  (3)
ɝɞɟ – ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɜɢɞɚ Hs ɫ ɩɥɨɬɧɨɫɬɶɸ    (4)
ɝɞɟ 
Ƚɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɨɫɬɚ-

ɬɨɱɧɨ ɯɨɪɨɲɨ ɢɡɭɱɟɧɨ [6-9] ɢ ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɬɫɹ 
ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɫɢɫɬɟɦ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɢ ɫɢɫɬɟɦ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ [10-12].  
Ɇɨɞɟɥɶ (4) ɜɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧɚ ɨɞɧɢɦ ɢɡ ɫɨ-

ɚɜɬɨɪɨɜ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɜ [13] ɤɚɤ ɫɩɨɫɨɛ ɚɩɩɪɨɤ-
ɫɢɦɚɰɢɢ ɞɜɭɯɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢ-
ɱɢɧ. ɉɚɪɚɦɟɬɪɵ  ɪɚɫɩɪɟɞɟɥɟɧɢɹ (4) ɨɞ-
ɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɣ ɞɥɹ ɩɟɪɜɵɯ 
ɞɜɭɯ ɦɨɦɟɧɬɨɜ:– ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɢ ɞɢɫɩɟɪɫɢɢ Hs-
ɪɚɫɩɪɟɞɟɥɟɧɢɹ.
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ Hs ɡɚɦɵɤɚɟɬ ɜ ɨɛɥɚɫɬɢ  ɨɞɧɨɡɧɚɱɧɭɸ ɮɚɤɬɨɪɢɡɚ-
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ɰɢɸ ɩɪɨɫɬɪɚɧɫɬɜɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ  ɤɨɬɨɪɭɸ ɜ ɨɛɥɚɫɬɢ  ɨɩɢɫɵɜɚɸɬ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɵɟ 
ɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɜɭɯɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ 
ɝɢɩɨɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɗɪɥɚɧɝɚ  [14], ɜ ɨɛɥɚɫɬɢ  – ɜɵɪɨɠɞɟɧ-
ɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɧɫɬɚɧɬɵ [15], ɜ ɨɛɥɚɫɬɢ  – ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ (ɫɦ. ɪɢɫɭɧɨɤ 1).
Ɋɚɫɩɪɟɞɟɥɟɧɢɹ (2)-(4) ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɭɛɵɜɚ-

ɸɳɟɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ «ɨɬɤɚɡɨɜ» (ɦɨɥɨɞɟɸɳɢɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ). ɉɪɢ ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɨɧɢ 
ɢɦɟɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ,   Ɋɚɫɩɪɟɞɟɥɟɧɢɟ (1) ɨɛɥɚɞɚɟɬ ɷɬɢɦɢ 
ɫɜɨɣɫɬɜɚɦɢ ɩɪɢ  Ɂɧɚɱɟɧɢɟ  ɹɜɥɹɟɬɫɹ ɪɟ-
ɲɟɧɢɟɦ ɬɪɚɧɫɰɟɧɞɟɧɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ, ɨɩɪɟɞɟɥɹ-
ɸɳɟɝɨ ɬɨɱɤɭ ɦɚɤɫɢɦɭɦɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ «ɨɬɤɚɡɨɜ» 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɢ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ.  

Ɋɢɫɭɧɨɤ 1. Ɏɚɤɬɨɪɢɡɚɰɢɹ ɩɪɨɫɬɪɚɧɫɬɜɚ  
ɷɦɩɢɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ  
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ M, ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ 

Hs,  ɝɢɩɨɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ (ɝɢɩɟɪɷɪɥɚɧɝɨɜɫɤɢɦ) 
Es ɢ ɷɪɥɚɧɝɨɜɫɤɢɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨɪɹɞɤɚ k - Ek  ɢ 

ɜɵɪɨɠɞɟɧɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ D
Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɦɨɞɟɥɟɣ 
ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɨɰɟɧɨɤ 

ɛɥɢɡɨɫɬɢ Hs-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤ ɨɫɬɚɥɶɧɵɦ ɦɨɞɟɥɹɦ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɦɟɬɪɢɤɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɮɭɧɤɰɢɣ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɡ [16]:– ɪɚɜɧɨɦɟɪɧɚɹ ɦɟɬɪɢɤɚ – ɦɨɞɭɥɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɨɬɤɥɨɧɟɧɢɹ ɮɭɧɤɰɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ           (5)

– ɫɪɟɞɧɹɹ ɦɟɬɪɢɤɚ – ɢɧɬɟɝɪɚɥ ɦɨɞɭɥɹ ɨɬɤɥɨ-
ɧɟɧɢɹ ɮɭɧɤɰɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, 
ɢɦɟɸɳɢɣ ɱɢɫɥɟɧɧɨɣ ɡɧɚɱɟɧɢɟ ɩɥɨɳɚɞɢ ɮɢɝɭɪɵ, 
ɡɚɤɥɸɱɟɧɧɨɣ ɦɟɠɞɭ ɮɭɧɤɰɢɹɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ               (6)
ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɨɰɟɧ-

ɤɢ ɛɥɢɡɨɫɬɢ Hs-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤ ɨɫɬɚɥɶɧɵɦ ɦɨ-
ɞɟɥɹɦ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɞɥɹ  ɩɪɢ 
ɡɧɚɱɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɜɚɪɢɚɰɢɢ  ɢɡ 
ɦɧɨɠɟɫɬɜɚ 
Ɇɨɠɧɨ ɜɢɞɟɬɶ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɷɮɮɢ-

ɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ  ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ 
ɨɬɤɥɨɧɟɧɢɣ ɩɨ ɪɚɜɧɨɦɟɪɧɨɣ (5) ɢ ɫɪɟɞɧɟɣ (6) ɦɟɬɪɢɤɚɦ. ȼɢɞ ɮɭɧɤɰɢɣ   ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ 
ɢ ɧɚɢɛɨɥɶɲɟɦ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɡɧɚɱɟɧɢɹɯ –    – ɩɪɢɜɟɞɟɧ ɧɚ ɪɢ-
ɫɭɧɤɟ 2 (ɡɞɟɫɶ ɩɨ-ɩɪɟɠɧɟɦɭ ). 
ɇɚɢɛɨɥɶɲɟɟ ɨɬɤɥɨɧɟɧɢɟ ɩɪɢ  (ɢ ɜ 

ɰɟɥɨɦ ɩɪɢ ɦɚɥɵɯ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɜɚɪɢɚɰɢɢ) ɧɚ-
ɛɥɸɞɚɟɬɫɹ ɞɥɹ ɥɨɝɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, 
ɩɪɢ  ɢ ɛɨɥɶɲɢɯ ɞɢɫɩɟɪɫɢɹɯ – ɞɥɹ 
ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȼɟɣɛɭɥɥɚ-Ƚɧɟɞɟɧɤɨ ɜ ɩɟɪɜɨɦ 

ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɛɥɢɡɤɢɦ ɤ ɝɢɩɟɪɷɤɫɩɨ-
ɧɟɧɰɢɚɥɶɧɨɦɭ, ɜɨ ɜɬɨɪɨɦ – ɡɚɧɢɦɚɟɬ ɩɪɨɦɟɠɭ-
ɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ. 
ɉɪɢ  ɷɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɪɚɫɩɪɟɞɟ-

ɥɟɧɢɣ ɫɨɯɪɚɧɹɟɬɫɹ. ȼɫɟ ɭɤɚɡɚɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɜ 
ɰɟɥɨɦ ɫɨɯɪɚɧɹɸɬɫɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. ɋɚɦɵɟ 
ɛɨɥɶɲɢɟ ɨɬɤɥɨɧɟɧɢɹ ɮɭɧɤɰɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɧɚɛɥɸɞɚɸɬɫɹ ɞɥɹ ɦɚɥɵɯ ɡɧɚɱɟɧɢɣ ɚɪɝɭɦɟɧɬɚ. 
ɗɬɨ ɫɥɭɠɢɬ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɝɢɩɟɪ-
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɢ, ɩɨɫɤɨɥɶɤɭ ɧɚ 
ɩɪɚɤɬɢɤɟ ɩɪɢ ɪɚɫɱɟɬɚɯ ɱɚɫɬɨ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɭɦɧɨɠɚɟɬɫɹ ɧɚ ɩɥɨɬɧɨɫɬɶ ɮɭɧɤɰɢɢ ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɹ ɞɥɹ ɩɨɞɫɱɟɬɚ ɱɢɫɥɚ ɫɨɛɵɬɢɣ ɡɚ ɞɚɧɧɵɣ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ. 
ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɧɚɢɛɨɥɶɲɟɟ ɨɬɤɥɨɧɟɧɢɟ ɮɭɧɤ-

ɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ, ɬɚɤ ɤɚɤ ɩɥɨɬ-
ɧɨɫɬɶ ɮɭɧɤɰɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɪɚɜɧɚ ɧɭɥɸ. Ɍɚɤɨɣ ɷɮɮɟɤɬ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɪɢɦɟ-
ɪɟ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɜ ɫɥɟɞɭɸɳɟɦ ɪɚɡɞɟɥɟ.
ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ 
ɨɛɫɥɭɠɢɜɚɧɢɹ  ɫ ɨɬɤɚɡɚɦɢ
Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɜɟ-

ɪɨɹɬɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ  
ɫ ɨɬɤɚɡɚɦɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɪɢɛɨɪɚ. ɋɢɫɬɟɦɚ 
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Ʉɨɜɚɥɟɧɤɨ Ⱥ.ɂ., ɋɦɢɪɧɨɜ ɋ.ȼ.
ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȿɫɥɢ ɨɛ-
ɫɥɭɠɢɜɚɸɳɢɣ ɩɪɢɛɨɪ ɫɜɨɛɨɞɟɧ, ɬɨ ɩɨɫɬɭɩɢɜ-
ɲɚɹ ɜ ɫɢɫɬɟɦɭ ɡɚɹɜɤɚ ɧɚɱɢɧɚɟɬ ɨɛɫɥɭɠɢɜɚɬɶɫɹ, 
ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɡɚɹɜɤɚ ɬɟɪɹɟɬɫɹ. ɉɨɫɥɟ ɞɨ-
ɫɬɢɠɟɧɢɹ ɩɪɢɛɨɪɨɦ ɫɭɦɦɚɪɧɨɣ ɧɚɪɚɛɨɬɤɢ, ɪɟɚ-
ɥɢɡɭɟɦɨɣ ɤɚɤ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɨɛɳɟɝɨ ɜɢɞɚ, ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɨɬɤɚɡ, ɢ ɫɪɚɡɭ ɠɟ ɧɚɱɢɧɚɟɬɫɹ ɜɨɫ-

ɫɬɚɧɨɜɥɟɧɢɟ ɩɪɢɛɨɪɚ. ɉɪɢ ɷɬɨɦ ɨɛɫɥɭɠɢɜɚɟɦɚɹ 
ɡɚɹɜɤɚ, ɚ ɬɚɤɠɟ ɡɚɹɜɤɢ, ɩɨɫɬɭɩɚɸɳɢɟ ɜ ɫɢɫɬɟɦɭ 
ɜɨ ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɛɨɪɚ, ɬɟɪɹɸɬɫɹ.
Ȼɚɡɨɜɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɚɪɚɛɨɬɤɢ ɧɚ ɨɬɤɚɡ 

ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɪɢɛɨɪɚ ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟ-
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ɧɢɟ ȼɟɣɛɭɥɥɚ-Ƚɧɟɞɟɧɤɨ. ɂɫɫɥɟɞɭɟɬɫɹ ɟɝɨ ɡɚɦɟɧɚ 
ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɫ ɩɨ-
ɦɨɳɶɸ ɪɚɫɱɟɬɧɵɯ ɮɨɪɦɭɥ, ɩɨɥɭɱɟɧɧɵɯ ɜ [17] 
ɞɥɹ ɨɛɳɟɝɨ ɜɢɞɚ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ.
ɂɫɫɥɟɞɨɜɚɥɚɫɶ ɫɢɫɬɟɦɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜ ɤɨɬɨ-

ɪɨɣ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɦɟɠɞɭ ɩɨɫɬɭɩɥɟɧɢɟɦ ɡɚɹɜɨɤ – 1 ɱɚɫ; ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɨ ɩɨ 
ɡɚɤɨɧɭ ɗɪɥɚɧɝɚ 3-ɝɨ ɩɨɪɹɞɤɚ ɫɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢ-
ɟɦ 1,5 ɱɚɫɚ; ɧɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ – ɫɥɭɱɚɣɧɚɹ ɜɟɥɢ-
ɱɢɧɚ  ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ȼɟɣɛɭɥɥɚ-Ƚɧɟɞɟɧɤɨ ɢ 
ɫɪɟɞɧɢɦ 4 ɱɚɫɚ. ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ 
ɪɚɫɱɟɬɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ɫ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɚɪɚɛɨɬɤɢ ɩɨ ɡɚɤɨɧɚɦ ȼɟɣɛɭɥɥɚ-
Ƚɧɟɞɟɧɤɨ ɢ Hs.
Ɉɩɪɟɞɟɥɹɟɦɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɵ – 

ɜɟɥɢɱɢɧɵ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɮɭɧɤɰɢ- ɨɧɢɪɨɜɚɧɢɹ  - ɮɢɧɚɥɶɧɵɟ ɜɟɪɨɹɬ-
ɧɨɫɬɢ ɩɪɟɛɵɜɚɧɢɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɪɢɛɨɪɚ 
ɜ ɫɜɨɛɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɜ ɫɨɫɬɨɹɧɢɢ ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ ɡɚɹɜɤɢ ɢ ɜ ɫɨɫɬɨɹɧɢɢ ɚɜɚɪɢɣɧɨɝɨ ɜɨɫ-
ɫɬɚɧɨɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɬɚɤɠɟ ɫɪɟɞɧɟɟ 
ɫɬɚɰɢɨɧɚɪɧɨɟ ɜɪɟɦɹ  ɩɪɟɛɵɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɋɨɨɬɜɟɬɫɬɜɭ-
ɸɳɢɟ ɜɟɥɢɱɢɧɵ ɩɪɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɧɚɪɚɛɨɬ-
ɤɢ ɧɚ ɨɬɤɚɡ Hs-ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɨɛɨɡɧɚɱɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2 ɤɚɤ  . ɉɪɟɜɵɲɟɧɢɟ 
ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ ɩɪɢ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɞɥɹ ɩɨɤɚɡɚɬɟɥɹ ɫɪɟɞɧɟɝɨ ɫɬɚ-
ɰɢɨɧɚɪɧɨɝɨ ɜɪɟɦɟɧɢ  ɩɪɟɛɵɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 5%, ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɞɟɠɧɨɫ-
ɬɢ – 2%.
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Ɂɚɤɥɸɱɟɧɢɟ
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ 

ɨ ɩɪɢɝɨɞɧɨɫɬɢ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ Hs (4) ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɨ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɫ ɛɨɥɶɲɢɦ ɤɨ-
ɷɮɮɢɰɢɟɧɬɨɦ ɜɚɪɢɚɰɢɢ. Ⱥɧɚɥɢɡ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ 
ɤɪɢɬɟɪɢɟɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ ɡɧɚɱɟɧɢɹɯ ɤɨɷɮɮɢ-
ɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ, ɛɨɥɶɲɢɯ ɟɞɢɧɢɰɵ, Hs-ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɟ ɜ ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ «ɛɥɢɡɤɨ» ɤ ɲɢɪɨɤɨ ɢɡ-
ɜɟɫɬɧɵɦ ɦɨɞɟɥɹɦ.
ɋɨɝɥɚɫɧɨ ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɤɪɢɬɟɪɢɹɦ, ɧɚɢɥɭɱ-

ɲɢɦɢ ɚɩɩɪɨɤɫɢɦɚɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɩɪɢ ɦɚ-
ɥɵɯ (ɬɨ ɟɫɬɶ ɦɚɥɨ ɩɪɟɜɵɲɚɸɳɢɯ ɟɞɢɧɢɰɭ) ɤɨɷɮ-
ɮɢɰɢɟɧɬɚɯ ɜɚɪɢɚɰɢɢ Hs-ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɥɚɞɚɟɬ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ȼɟɣɛɭɥɥɚ-Ƚɧɟ-
ɞɟɧɤɨ, ɩɪɢ ɛɨɥɶɲɢɯ – ɤ ɥɨɝɨɧɨɪɦɚɥɶɧɨɦɭ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɸ. Ƚɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɯɨɪɨɲɨ ɚɩɩɪɨɤ-
ɫɢɦɢɪɭɟɬɫɹ ɩɪɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɚɪɢɚɰɢɢɢ, ɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɯɭɠɟ – ɩɪɢ ɛɨɥɶɲɢɯ. 
Ɍɨɱɧɨɫɬɶ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɥɨɝɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ-Ƚɧɟɞɟɧ-
ɤɨ ɦɟɧɟɟ ɩɨɞɜɟɪɠɟɧɵ ɜɥɢɹɧɢɸ ɞɢɫɩɟɪɫɢɨɧɧɵɯ 
ɫɜɨɣɫɬɜ. Ɉɞɧɚɤɨ ɜ ɰɟɥɨɦ ɱɟɦ ɛɨɥɶɲɟ ɤɨɷɮɮɢ-
ɰɢɟɧɬ ɜɚɪɢɚɰɢɢ, ɬɟɦ ɛɨɥɶɲɟ ɫɥɟɞɭɟɬ ɩɨɞɜɟɪɝɚɬɶ 
ɩɪɨɜɟɪɤɟ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɢɫɚɧɢɹ ɧɚɛɥɸɞɚɟɦɨɣ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ.
ȿɫɥɢ ɩɪɢ ɪɚɫɱɟɬɚɯ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɭɦ-

ɧɨɠɚɟɬɫɹ ɧɚ ɩɥɨɬɧɨɫɬɶ ɮɭɧɤɰɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɞɥɹ ɩɨɞɫɱɟɬɚ ɱɢɫɥɚ ɫɨɛɵɬɢɣ ɡɚ ɞɚɧɧɵɣ ɩɪɨɦɟɠɭ-
ɬɨɤ ɜɪɟɦɟɧɢ, ɩɨɝɪɟɲɧɨɫɬɶ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɛɭɞɟɬ 
ɭɦɟɧɶɲɚɬɶɫɹ. ȼɚɠɧɨ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɟ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ ɡɚ ɫɱɟɬ ɪɚɫɳɟɩɥɟɧɢɹ ɫɨ-
ɫɬɨɹɧɢɣ ɧɚ ɮɚɡɵ, ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɛɵɜɚɧɢɹ ɜ ɤɨ-
ɬɨɪɵɯ ɢɦɟɸɬ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ.
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ɋɂɋɌȿɆȺ ɆȺɋɋɈȼɈȽɈ ɈȻɋɅɍɀɂȼȺɇɂə HE2/HE2/1
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ɉɨɜɨɥɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ, ɋɚɦɚɪɚ, ɊФ

E-mail: tarasov-vn@psuti.ru 

ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ HE2/HE2/1 ɬɢɩɚ G/G/1 ɫ ɝɢɩɟɪɷɪ-
ɥɚɧɝɨɜɫɤɢɦɢ ɜɯɨɞɧɵɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ. ɋɬɚɜɢɬɫɹ ɡɚɞɚɱɚ ɩɨɥɭɱɟɧɢɹ ɪɟɲɟɧɢɹ ɞɥɹ ɫɪɟɞɧɟɝɨ 
ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɜ ɨɱɟɪɟɞɢ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɟɬɨɞ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɪɟɲɟɧɢɹ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ Ʌɢɧɞɥɢ ɢ ɦɟɬɨɞ ɦɨɦɟɧɬɨɜ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɝɢɩɟɪɷɪɥɚɧɝɨɜɫɤɢɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ HE2 
ɢ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɣ H2 ɦɨɝɭɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɤɚɤ ɞɜɭɦɹ, ɬɚɤ ɢ ɬɪɟɦɹ ɩɟɪɜɵɦɢ ɦɨɦɟɧɬɚɦɢ. ɉɪɟɞɥɨɠɟɧ ɦɟ-
ɯɚɧɢɡɦ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɝɢɩɟɪɷɪɥɚɧɝɨɜɫɤɢɦ ɡɚɤɨɧɨɦ ɩɪɨɢɡɜɨɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɦɟɧɬɨɜ. 
ȼɵɛɨɪ ɬɚɤɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɨɛɭɫɥɨɜɥɟɧ ɬɟɦ, ɱɬɨ ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɛɨɥɶɲɟ  
ɢ ɨɯɜɚɬɵɜɚɟɬ ɛɨɥɟɟ ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ, ɱɟɦ ɭ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɤɨɷɮ-
ɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ. Ɇɟɬɨɞ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɪɟɲɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ Ʌɢɧɞɥɢ 
ɞɥɹ ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ HE2/HE2/1 ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɪɟɡɭɥɞɶɬɚɬ ɜ ɡɚɦɤɧɭɬɨɣ ɮɨɪɦɟ. ɉɨɥɭɱɟɧɧɚɹ 
ɮɨɪɦɭɥɚ ɞɥɹ ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɞɥɹ ɫɢɫɬɟɦɵ HE2/HE2/1 ɞɨɩɨɥɧɹɟɬ ɢ ɪɚɫɲɢɪɹɟɬ ɢɡɜɟɫɬɧɭɸ ɮɨɪɦɭɥɭ ɞɥɹ 
ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɜ ɫɢɫɬɟɦɟ ɫ ɩɪɨɢɡɜɨɥɶɧɵɦɢ ɡɚɤɨɧɚɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɢɧɬɟɪɜɚɥɨɜ ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɢ 
ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ G/G/1.
Ключевые слова: ɫɢɫɬɟɦɚ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢя HE2 /HE2 /1, ɫɪɟɞɧɟɟ ɜɪɟɦя ɨɠɢɞɚɧɢя ɜ ɨɱɟɪɟɞɢ, ɦɟɬɨɞ ɫɩɟɤ-
ɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢя, ɢɧɬɟɝɪɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ Ʌɢɧɞɥɢ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ

ȼɜɟɞɟɧɢɟ
ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɫɢɫɬɟɦɵ 

ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɋɆɈ) HE2/HE2/1 ɬɢɩɚ G/G/1 ɫ ɝɢɩɟɪɷɪɥɚɧɝɨɜɫɤɢɦɢ ɜɯɨɞɧɵɦɢ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹɦɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ. ȼ ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦ G/G/1 ɨɫɨɛɨ 
ɚɤɬɭɚɥɶɧɵ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɫɭ-
ɳɟɫɬɜɭɟɬ ɪɟɲɟɧɢɹ ɜ ɤɨɧɟɱɧɨɦ ɜɢɞɟ ɞɥɹ ɨɛɳɟɝɨ 
ɫɥɭɱɚɹ.
ɇɚɱɧɟɦ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɝɢɩɟɪɷɪɥɚɧɝɨɜɫɤɨɝɨ ɡɚ-

ɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɩɥɨɬɧɨɫɬɶɸ  ɝɞɟ , 
ɧɚɡɵɜɚɸɬ ɝɢɩɟɪɷɪɥɚɧɝɨɜɫɤɢɦ ɩɨɪɹɞɤɚ R ɢ ɨɛɨɡɧɚ-
ɱɚɸɬ HER [1-2]. Ƚɢɩɟɪɷɪɥɚɧɝɨɜɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɪɨɹɬɧɨɫɬɧɭɸ ɫɦɟɫɶ ɧɨɪ-
ɦɢɪɨɜɚɧɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɗɪɥɚɧɝɚ ɩɨɪɹɞɤɚ k ɫ 
ɮɭɧɤɰɢɟɣ ɩɥɨɬɧɨɫɬɢ ɜɢɞɚ  
ɢ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɨɛɳɢɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɟɨ-
ɬɪɢɰɚɬɟɥɶɧɵɯ ɧɟɩɪɟɪɵɜɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, 
ɩɨɫɤɨɥɶɤɭ ɢɦɟɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ  ɜ ɢɧ-
ɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ ∞ [3].
Ɉɝɪɚɧɢɱɢɦɫɹ ɝɢɩɟɪɷɪɥɚɧɝɨɜɫɤɢɦɢ ɜɯɨɞɧɵ-

ɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ 2-ɝɨ ɩɨɪɹɞɤɚ ɫ ɮɭɧɤɰɢɟɣ 
ɩɥɨɬɧɨɫɬɢ  . 
ɇɢɠɟ ɛɭɞɟɬ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚ-
ɰɢɢ ɞɥɹ ɬɚɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ  ɗɬɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɥɢɬɟɪɚɬɭɪɟ ɨɛɨɡɧɚɱɚɸɬ ɤɚɤ 
ɇE2. Ɉɧɨ ɫɨɞɟɪɠɢɬ ɬɪɢ ɩɚɪɚɦɟɬɪɚ  ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɡɜɨɥɹɟɬ ɚɩɩɪɨɤɫɢ-
ɦɢɪɨɜɚɬɶ ɩɪɨɢɡɜɨɥɶɧɵɟ ɜɯɨɞɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɧɚ ɭɪɨɜɧɟ ɬɪɟɯ ɩɟɪɜɵɯ ɦɨɦɟɧɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢ-
ɟɦ ɢɡɜɟɫɬɧɨɝɨ ɦɟɬɨɞɚ ɦɨɦɟɧɬɨɜ. ɇɢɠɟ ɛɭɞɟɬ ɩɨ-
ɤɚɡɚɧɨ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɇE2, ɤɚɤ ɢ ɝɢɩɟɪɷɤɫɩɨ-
ɧɟɧɰɢɚɥɶɧɨɟ H2, ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɤɚɤ ɞɜɭɦɹ, 
ɬɚɤ ɢ ɬɪɟɦɹ ɩɟɪɜɵɦɢ ɦɨɦɟɧɬɚɦɢ.
ȼ ɫɬɚɬɶɟ ɫɬɚɜɢɬɫɹ ɡɚɞɚɱɚ ɧɚɯɨɠɞɟɧɢɹ ɪɟɲɟɧɢɹ 

ɞɥɹ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɜ ɨɱɟɪɟɞɢ ɜ 
ɋɆɈ HE2/HE2/1 ɢ ɩɨɫɬɪɨɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɚɩɩɪɨɤ-
ɫɢɦɚɰɢɢ ɩɪɨɢɡɜɨɥɶɧɵɯ ɡɚɤɨɧɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɣ 
ɝɢɩɟɪɷɪɥɚɧɝɨɜɫɤɢɦ.
ȼɵɜɨɞ ɪɟɲɟɧɢɹ ɞɥɹ ɫɢɫɬɟɦɵ HE2/HE2/1
ȼ ɋɆɈ HE2/HE2/1 ɢɧɬɟɪɜɚɥɵ ɦɟɠɞɭ ɫɨɫɟɞɧɢ-

ɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɪɚɫɩɪɟɞɟɥɟɧɵ 
ɩɨ ɡɚɤɨɧɭ:       (1)
ɚ ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ –       (2)
ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ (1) ɢɦɟɟɬ ɜɢɞ:    (3)

ɚ ɮɭɧɤɰɢɢ (2) –         (4)
ɉɟɪɟɣɞɟɦ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡ-

ɥɨɠɟɧɢɹ ɪɟɲɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 
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Ɍɚɪɚɫɨɜ ȼ.ɇ., Ȼɚɯɚɪɟɜɚ ɇ.Ɏ., Ʉɚɞɚ Ɉɬɯɦɚɧɟ
Ʌɢɧɞɥɢ (ɂɍɅ) ɜ ɜɢɞɟ ɨɬɧɨɲɟɧɢɹ ɞɜɭɯ ɪɚɰɢɨɧɚɥɶ-
ɧɵɯ ɮɭɧɤɰɢɣ  ɜ 
ɫɥɭɱɚɟ ɪɚɫɩɪɟɞɟɥɟɧɢɣ (1)-(2) ɫ ɭɱɟɬɨɦ ɩɪɟɨɛɪɚɡɨ-
ɜɚɧɢɣ Ʌɚɩɥɚɫɚ (3)-(4), ɝɞɟ ɫɚɦɢ ɮɭɧɤɰɢɢ  
ɢ  ɜ ɨɬɞɟɥɶɧɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ 
ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɩɨɥɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ. ɉɨ-
ɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɨɬɧɨɲɟɧɢɹ: 
ɉɟɪɜɵɣ ɫɨɦɧɨɠɢɬɟɥɶ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɜ ɤɜɚ-

ɞɪɚɬɧɵɯ ɫɤɨɛɤɚɯ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ: 
ɝɞɟ    Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɫɬɚɜɢɦ 
ɜɬɨɪɨɣ ɫɨɦɧɨɠɢɬɟɥɶ: 
ɝɞɟ  . Ɍɨɝɞɚ ɢɫɤɨɦɨɟ ɜɵɪɚɠɟɧɢɟ 
ɞɥɹ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ:  
Ɇɧɨɝɨɱɥɟɧ ɜ ɱɢɫɥɢɬɟɥɟ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɬɚɤɨ-

ɝɨ ɪɚɡɥɨɠɟɧɢɹ (5) ɤɚɤ ɩɪɚɜɢɥɨ ɜɫɟɝɞɚ ɢɦɟɟɬ ɨɞɢɧ 
ɧɭɥɶ  [1]. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɜɨɛɨɞɧɵɣ ɱɥɟɧ 
ɪɚɡɥɨɠɟɧɢɹ ɬɚɤɠɟ ɪɚɜɟɧ ɧɭɥɸ: 
ȼ ɱɢɫɥɢɬɟɥɟ ɞɪɨɛɢ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɪɚɡɥɨ-

ɠɟɧɢɹ (5) ɩɨɥɭɱɢɥɢ ɦɧɨɝɨɱɥɟɧ 8-ɣ ɫɬɟɩɟɧɢ 

 ɤɨɷɮ-
ɮɢɰɢɟɧɬɵ ɤɨɬɨɪɨɝɨ ɪɚɜɧɵ:

   
Ⱦɚɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɥɭɱɟɧɵ ɫ ɩɨɦɨɳɶɸ 

ɜɵɩɨɥɧɟɧɢɹ ɬɪɭɞɨɟɦɤɢɯ ɫɢɦɜɨɥɶɧɵɯ ɨɩɟɪɚɰɢɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɚɤɟɬɚ Mathcad ɧɚɞ ɱɢɫɥɢɬɟɥɟɦ 
ɪɚɡɥɨɠɟɧɢɹ (5), ɬɚɤ ɤɚɤ ɱɢɫɥɢɬɟɥɶ ɪɚɡɥɨɠɟɧɢɹ 
ɜɤɥɸɱɚɟɬ 90 ɫɥɚɝɚɟɦɵɯ ɢ ɜɪɭɱɧɭɸ ɩɪɢɜɟɫɬɢ ɩɨ-
ɞɨɛɧɵɟ ɱɥɟɧɵ ɩɨɫɥɟ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ ɩɪɨɛɥɟ-
ɦɚɬɢɱɧɨ. ȼɢɞɢɦɨ ɩɨɷɬɨɦɭ ɜ ɥɢɬɟɪɚɬɭɪɟ, ɜɤɥɸɱɚɹ web-ɪɟɫɭɪɫɵ, ɧɟɬ ɭɩɨɦɢɧɚɧɢɣ ɨ ɬɚɤɨɣ ɫɢɫɬɟɦɟ. 
ȼɵɞɟɥɢɦ ɦɧɨɝɨɱɥɟɧ ɜ ɱɢɫɥɢɬɟɥɟ (5):  (7)
ɬɚɤ ɤɚɤ ɨɩɪɟɞɟɥɟɧɢɟ ɟɝɨ ɤɨɪɧɟɣ ɢ ɪɚɛɨɬɚ ɫ ɧɢɦɢ 
ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɦɨɦɟɧɬɨɦ ɦɟɬɨɞɚ ɫɩɟɤɬɪɚɥɶɧɨ-
ɝɨ ɪɚɡɥɨɠɟɧɢɹ ɪɟɲɟɧɢɹ ɂɍɅ.
ɂɫɫɥɟɞɨɜɚɧɢɟ ɦɧɨɝɨɱɥɟɧɚ (7) ɫ ɤɨɷɮɮɢɰɢɟɧ-

ɬɚɦɢ (6) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɨɪɦɭɥ ȼɢɟɬɚ ɩɨɞ-
ɬɜɟɪɠɞɚɟɬ ɧɚɥɢɱɢɟ ɱɟɬɵɪɟɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɵɯ ɤɨɪɧɟɣ ɥɢɛɨ ɞɜɭɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɤɨɪɧɟɣ ɢ ɞɜɭɯ ɤɨɦɩɥɟɤɫɧɨ-ɫɨ-
ɩɪɹɠɟɧɧɵɯ ɤɨɪɧɟɣ ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɜɟɳɟɫɬ-
ɜɟɧɧɵɦɢ ɱɚɫɬɹɦɢ, ɚ ɬɚɤɠɟ ɬɪɟɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ 
ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɤɨɪɧɟɣ ɥɢɛɨ ɨɞɧɨɝɨ ɩɨɥɨɠɢ-
ɬɟɥɶɧɨɝɨ ɢ ɞɜɭɯ ɤɨɦɩɥɟɤɫɧɨ ɫɨɩɪɹɠɟɧɧɵɯ ɤɨɪɧɟɣ 
ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɜɟɳɟɫɬɜɟɧɧɵɦɢ ɱɚɫɬɹɦɢ.
ɂɫɫɥɟɞɨɜɚɧɢɟ ɡɧɚɤɚ ɦɥɚɞɲɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ  ɦɧɨɝɨɱɥɟɧɚ (7) ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ  ɋ ɭɱɟ-
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ɬɨɦ ɡɧɚɤɚ ɦɢɧɭɫ ɜ ɦɧɨɝɨɱɥɟɧɟ ɩɟɪɟɞ ɤɨɷɮɮɢɰɢ-
ɟɧɬɨɦ  ɮɨɪɦɭɥɵ ȼɢɟɬɚ ɧɟ ɩɪɨɬɢɜɨɪɟɱɚɬ ɮɚɤɬɭ 
ɧɚɥɢɱɢɹ ɱɟɬɵɪɟɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɤɨɪɧɟɣ ɭ ɦɧɨ-
ɝɨɱɥɟɧɚ (7). ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɧɚɥɢɱɢɟ ɬɚɤɢɯ ɤɨɪ-
ɧɟɣ ɫɥɟɞɭɟɬ ɢɡ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɢ ɟɞɢɧɫɬɜɟɧɧɨɫɬɢ 
ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ [1] ɢɥɢ ɠɟ ɮɚɤɬɨɪɢɡɚ-
ɰɢɢ [4].
Ɉɛɨɡɧɚɱɢɜ ɤɨɪɧɢ ɦɧɨɝɨɱɥɟɧɚ (7) ɫ ɨɬɪɢɰɚɬɟɥɶ-

ɧɵɦɢ ɜɟɳɟɫɬɜɟɧɧɵɦɢ ɱɚɫɬɹɦɢ ɞɥɹ ɭɞɨɛɫɬɜɚ ɱɟ-
ɪɟɡ  ɚ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɜɟɳɟ-
ɫɬɜɟɧɧɵɦɢ ɱɚɫɬɹɦɢ ɱɟɪɟɡ  ɨɬɧɨɲɟɧɢɟ  ɨɤɨɧɱɚɬɟɥɶɧɨ ɦɨɠɧɨ ɪɚɡɥɨɠɢɬɶ ɧɚ 
ɫɥɟɞɭɸɳɢɟ ɦɧɨɠɢɬɟɥɢ:   (8)
Ɍɨɝɞɚ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ, ɧɚɥɚɝɚɟɦɵɯ ɧɚ ɮɭɧɤ-

ɰɢɢ  ɡɚ ɮɭɧɤɰɢɸ  ɩɪɢ-
ɦɟɦ  ɬɚɤ 
ɤɚɤ ɧɭɥɢ ɦɧɨɝɨɱɥɟɧɚ (7):    
ɢ ɩɨɥɸɫɵ  ɥɟɠɚɬ ɜ ɨɛɥɚ-
ɫɬɢ  Ɂɚ ɮɭɧɤɰɢɸ  ɩɪɢɦɟɦ  Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɩɨɫɬɪɨɟɧɧɵɟ ɮɭɧɤɰɢɢ  ɭɞɨɜ-
ɥɟɬɜɨɪɹɸɬ ɜɫɟɦ ɭɫɥɨɜɢɹɦ ɦɟɬɨɞɚ ɫɩɟɤɬɪɚɥɶɧɨɝɨ 
ɪɚɡɥɨɠɟɧɢɹ.
Ⱦɚɥɟɟ ɩɨ ɦɟɬɨɞɢɤɟ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ 

ɨɩɪɟɞɟɥɢɦ ɩɨɫɬɨɹɧɧɭɸ  
ɤɨɬɨɪɚɹ ɮɢɡɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, 
ɱɬɨ ɩɨɫɬɭɩɚɸɳɟɟ ɜ ɫɢɫɬɟɦɭ ɬɪɟɛɨɜɚɧɢɟ ɡɚɫɬɚɟɬ 
ɟɟ ɫɜɨɛɨɞɧɨɣ.
Ɏɭɧɤɰɢɹ  ɩɨɡɜɨɥɹɟɬ ɧɚɣɬɢ ɩɪɟɨɛɪɚɡɨɜɚ-

ɧɢɟ Ʌɚɩɥɚɫɚ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨ-
ɫɬɟɣ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ  

Ɍɨɝɞɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ Ʌɚɩɥɚɫɚ ɞɥɹ ɮɭɧɤɰɢɢ 
ɩɥɨɬɧɨɫɬɢ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɛɭɞɟɬ ɮɭɧɤɰɢɹ  ɬɨ ɟɫɬɶ  (9)
ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɜ ɨɱɟɪɟɞɢ ɪɚɜɧɨ ɡɧɚ-

ɱɟɧɢɸ ɩɪɨɢɡɜɨɞɧɨɣ ɨɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ (11) ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɫɨ ɡɧɚɤɨɦ ɦɢɧɭɫ ɜ ɬɨɱɤɟ  
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɜ ɨɱɟ-

ɪɟɞɢ ɞɥɹ ɋɆɈ ɇE2/ɇE2/1:           (10)
ɂɡ ɜɵɪɚɠɟɧɢɹ (9) ɬɚɤɠɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 

ɞɢɫɩɟɪɫɢɸ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ. ȼɬɨɪɚɹ ɩɪɨɢɡ-
ɜɨɞɧɚɹ ɨɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ (9) ɜ ɬɨɱɤɟ  ɞɚɟɬ 
ɜɬɨɪɨɣ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ, 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɞɢɫɩɟɪɫɢɸ ɜɪɟɦɟɧɢ 
ɨɠɢɞɚɧɢɹ. ɍɱɢɬɵɜɚɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɠɢɬɬɟɪɚ ɜ ɬɟ-
ɥɟɤɨɦɦɭɧɢɤɚɰɢɹɯ ɤɚɤ ɪɚɡɛɪɨɫ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ [8], ɬɟɦ ɫɚɦɵɦ ɩɨɥɭɱɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɱɟɪɟɡ ɞɢɫɩɟɪɫɢɸ. ɗɬɨɬ ɪɟɡɭɥɶɬɚɬ ɹɜɥɹɟɬɫɹ 
ɜɚɠɧɵɦ ɞɥɹ ɚɧɚɥɢɡɚ ɬɪɚɮɢɤɚ, ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɤ 
ɡɚɞɟɪɠɤɚɦ.
Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɡɚɤɨɧɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɧɚ ɭɪɨɜɧɟ ɞɜɭɯ ɩɟɪɜɵɯ ɦɨɦɟɧɬɨɜ
ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɫɜɨɣɫɬɜɨɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

Ʌɚɩɥɚɫɚ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɦɨɦɟɧɬɨɜ ɢ ɡɚɩɢɲɟɦ 
ɧɚɱɚɥɶɧɵɟ ɦɨɦɟɧɬɵ ɞɨ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɞɥɹ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ (1):                       (11)                 (12)
Ɋɚɫɫɦɚɬɪɢɜɚɹ ɪɚɜɟɧɫɬɜɚ (11)-(12) ɤɚɤ ɡɚɩɢɫɶ 

ɦɟɬɨɞɚ ɦɨɦɟɧɬɨɜ, ɧɚɣɞɟɦ ɧɟɢɡɜɟɫɬɧɵɟ ɩɚɪɚɦɟ-
ɬɪɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (1)  ɋɢɫɬɟɦɚ ɭɪɚɜ-
ɧɟɧɢɣ (11)-(12) ɩɪɢ ɷɬɨɦ ɹɜɥɹɟɬɫɹ ɧɟɞɨɨɩɪɟɞɟ-
ɥɟɧɧɨɣ, ɩɨɷɬɨɦɭ ɤ ɧɟɣ ɞɨɛɚɜɢɦ ɜɵɪɚɠɟɧɢɟ ɞɥɹ 
ɤɜɚɞɪɚɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ                      (13) 
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Ɍɚɪɚɫɨɜ ȼ.ɇ., Ȼɚɯɚɪɟɜɚ ɇ.Ɏ., Ʉɚɞɚ Ɉɬɯɦɚɧɟ
ɤɚɤ ɫɜɹɡɭɸɳɟɟ ɭɫɥɨɜɢɟ ɦɟɠɞɭ (11) ɢ (12). Ʉɪɨɦɟ 
ɬɨɝɨ, ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɜ ɪɚɫɱɟɬɚɯ ɜ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɫɢɫɬɟ-
ɦɵ. ɂɫɯɨɞɹ ɢɡ ɜɢɞɚ ɭɪɚɜɧɟɧɢɹ (11) ɩɨɥɨɠɢɦ         (14)
ɢ ɩɨɬɪɟɛɭɟɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (13). ɉɨɞɫɬɚ-
ɜɢɜ ɜɵɪɚɠɟɧɢɹ (11)-(12) ɢ ɱɚɫɬɧɨɟ ɪɟɲɟɧɢɟ (14) ɜ (13) ɢ ɪɟɲɢɜ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɩɚɪɚɦɟɬɪɚ p, ɜɵɛɟɪɟɦ ɨɞɧɨ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ:
Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢ-

ɚɰɢɢ  Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɨ 
ɱɚɫɬɧɨɟ ɪɟɲɟɧɢɟ ɧɟɞɨɨɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɵ 
ɭɪɚɜɧɟɧɢɣ (11) ɢ (12) ɦɟɬɨɞɨɦ ɩɨɞɛɨɪɚ. Ⱥɧɚ-
ɥɨɝɢɱɧɨ ɩɨɫɬɭɩɢɜ ɫ ɡɚɤɨɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (2), ɨɩɪɟɞɟɥɹɟɦ ɟɝɨ ɧɟɢɡɜɟɫɬɧɵɟ ɩɚɪɚɦɟɬɪɵ 
Ɍɚɤɨɣ ɠɟ ɩɨɞɯɨɞ ɤ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɡɚɤɨɧɨɜ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟɦ ɩɪɢɦɟɧɟɧ ɜ ɪɚɛɨɬɚɯ [5-7]. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɝɢɩɟɪɷɪɥɚɧɝɨɜɫɤɢɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨɥɧɨɫɬɶɸ ɞɜɭɦɹ 
ɩɟɪɜɵɦɢ ɦɨɦɟɧɬɚɦɢ ɢ ɩɟɪɟɤɪɵɜɚɬɶ ɜɟɫɶ ɞɢ-
ɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɨɬ  ɞɨ  ɱɬɨ ɲɢɪɟ, ɱɟɦ ɭ ɝɢɩɟɪɷɤɫɩɨɧɟɧ-
ɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɍɱɢɬɵɜɚɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɇE2 

ɹɜɥɹɟɬɫɹ ɬɪɟɯɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦ, ɚɩɩɪɨɤɫɢɦɚ-
ɰɢɸ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɢ ɧɚ ɭɪɨɜɧɟ ɬɪɟɯ ɩɟɪ-
ɜɵɯ ɦɨɦɟɧɬɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɡɚɩɢɲɟɦ ɜɵɪɚɠɟɧɢɹ 
ɞɥɹ ɧɚɱɚɥɶɧɨɝɨ ɦɨɦɟɧɬɚ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ, ɩɨ-
ɥɭɱɟɧɧɨɟ ɱɟɪɟɡ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ (3):                    (15)
Ɍɟɩɟɪɶ, ɩɪɢɫɨɟɞɢɧɢɜ ɭɪɚɜɧɟɧɢɟ (15) ɤ 

ɭɪɚɜɧɟɧɢɹɦ ɦɨɦɟɧɬɨɜ (11) ɢ (12) ɢ ɪɟɲɢɜ ɫɢɫ-
ɬɟɦɭ 3-ɯ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɬɪɟɦɹ ɧɟɢɡ-
ɜɟɫɬɧɵɦɢ ɜ ɩɚɤɟɬɟ Mathcad, ɧɚɯɨɞɢɦ ɜɫɟ ɬɪɢ 
ɩɚɪɚɦɟɬɪɚ  ɪɚɫɩɪɟɞɟɥɟɧɢɹ (1). Ⱥɧɚ-
ɥɨɝɢɱɧɨ ɨɩɪɟɞɟɥɹɟɦ ɬɪɢ ɩɚɪɚɦɟɬɪɚ  
ɪɚɫɩɪɟɞɟɥɟɧɢɹ (2). Ʉɚɤ ɩɨɤɚɡɚɧɨ ɜ ɪɚɛɨɬɟ [5] 
ɧɚ ɩɪɢɦɟɪɟ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɯ ɜɯɨɞɧɵɯ 
ɪɚɫɩɪɟɞɟɥɟɧɢɣ, ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɞɜɭɯ ɩɟɪɜɵɯ ɦɨɦɟɧɬɨɜ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɬɪɟɯ 
ɦɨɦɟɧɬɨɜ ɦɨɠɟɬ ɡɚɧɢɠɚɬɶ ɜɟɥɢɱɢɧɭ ɫɪɟɞɧɟɝɨ 
ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɞɨ 10% ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɚɝɪɭɡɤɢ ɢ ɜɟɥɢɱɢɧɵ ɬɪɟɬɶɟɝɨ ɦɨɦɟɧɬɚ.

ɉɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ
ɇɢɠɟ ɜ ɬɚɛɥɢɰɚɯ 1-2 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ ɜ ɩɚɤɟɬɟ Mathcad ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɨɠɢ-
ɞɚɧɢɹ ɞɥɹ ɫɢɫɬɟɦɵ ɇE2/ɇE2/1 ɩɨ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫ-
ɱɟɬɧɨɣ ɮɨɪɦɭɥɟ (12) ɞɥɹ ɫɥɭɱɚɟɜ ɦɚɥɨɣ, ɫɪɟɞɧɟɣ 
ɢ ɜɵɫɨɤɨɣ ɧɚɝɪɭɡɤɢ  Ʉɨɷɮɮɢ-
ɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɜ ɪɚɫɱɟɬɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟ-
ɧɢɟɦ ɫɪɟɞɧɢɯ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɢ ɢɧɬɟɪɜɚɥɨɜ ɦɟɠɞɭ ɬɪɟɛɨɜɚɧɢɹɦɢ  
Ɋɚɫɱɟɬɵ ɩɪɨɜɟɞɟɧɵ ɞɥɹ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɜɪɟɦɟɧɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ  
ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɤɨɷɮ-

ɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɣ  ɦɟɧɶɲɢɯ ɟɞɢɧɢɰɵ, 
ɚ ɜ ɬɚɛɥɢɰɟ 2 – ɛɨɥɶɲɢɯ ɟɞɢɧɢɰɵ. ɉɪɢ ɷɬɨɦ ɞɥɹ 
ɫɪɚɜɧɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɋɆɈ E2/E2/1 ɢ H2/H2/1 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ʉɚɤ ɜɢɞɧɨ ɢɡ 
ɬɚɛɥɢɰ 1-2, ɪɟɡɭɥɶɬɚɬɵ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɞɨɫɬɚɬɨɱ-
ɧɨ ɛɥɢɡɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɞɚɧɧɵɦɢ [11].
Ɍɚɛɥɢɰɚ 1. Ɋɟɡɭɥɶɬɚɬɵ ɞɥɹ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɩɪɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɜɚɪɢɚɰɢɣ  ɦɟɧɶɲɢɯ ɟɞɢɧɢɰɵ 
Ɍɚɛɥɢɰɚ 2. Ɋɟɡɭɥɶɬɚɬɵ ɞɥɹ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɩɪɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɜɚɪɢɚɰɢɣ  ɛɨɥɶɲɢɯ ɟɞɢɧɢɰɵ
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Tarasov V.N., Bakhareva N.F., Kada Othmane
Ɂɚɤɥɸɱɟɧɢɟ
ȼ ɪɚɛɨɬɟ ɩɨɥɭɱɟɧɨ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ 

ɞɥɹ ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɞɥɹ ɫɢɫɬɟɦɵ HE2/HE2/1 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɦɜɨɥɶɧɵɯ ɨɩɟɪɚ-
ɰɢɣ ɩɚɤɟɬɚ Mathcad. ɗɬɨɬ ɪɟɡɭɥɶɬɚɬ ɞɨɩɨɥɧɹɟɬ 
ɢ ɪɚɫɲɢɪɹɟɬ ɢɡɜɟɫɬɧɭɸ ɮɨɪɦɭɥɭ ɞɥɹ ɫɪɟɞɧɟɝɨ 
ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɞɥɹ ɫɢɫɬɟɦ ɬɢɩɚ G/G/1. ɂɫ-
ɩɨɥɶɡɭɹ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ, ɩɨɦɢɦɨ ɫɪɟɞɧɟɝɨ 
ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɞɢɫɩɟɪɫɢɸ 
ɢ ɦɨɦɟɧɬɵ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ.
ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɞɨ-

ɩɨɥɧɹɟɬ ɫɢɫɬɟɦɭ ɇ2/ɇ2/1, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ 
ɪɚɫɲɢɪɹɟɬ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɜɚɪɢɚɰɢɣ ɢɧɬɟɪɜɚɥɨɜ ɩɨɫɬɭɩɥɟɧɢɣ ɢ ɜɪɟɦɟɧɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɬ . Ⱦɥɹ ɭɛɟɞɢɬɟɥɶ-
ɧɨɫɬɢ, ɞɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ HE2/HE2/1 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɥɹ ɫɢɫɬɟɦ E2/E2/1 
ɢ ɇ2/ɇ2/1, ɱɬɨ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɢɯ ɞɨɫɬɚɬɨɱɧɭɸ 
ɛɥɢɡɨɫɬɶ.
ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɫ ɭɫɩɟɯɨɦ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɢɦɟɧɟɧ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɨɪɢɢ ɬɟɥɟɬɪɚɮɢɤɚ, 
ɝɞɟ ɡɚɞɟɪɠɤɢ ɩɚɤɟɬɨɜ ɜɯɨɞɹɳɟɝɨ ɬɪɚɮɢɤɚ ɢɝɪɚ-
ɸɬ ɩɟɪɜɨɫɬɟɩɟɧɧɭɸ ɪɨɥɶ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢ-
ɦɨ ɡɧɚɬɶ ɱɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɧɬɟɪɜɚɥɨɜ 
ɜɯɨɞɹɳɟɝɨ ɬɪɚɮɢɤɚ ɢ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚ 
ɭɪɨɜɧɟ ɞɜɭɯ ɩɟɪɜɵɯ ɦɨɦɟɧɬɨɜ, ɱɬɨ ɧɟ ɜɵɡɵɜɚɟɬ 
ɬɪɭɞɧɨɫɬɟɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɜɪɟɦɟɧɧɵɯ ɚɧɚ-
ɥɢɡɚɬɨɪɨɜ ɬɪɚɮɢɤɚ [7].
Ʌɢɬɟɪɚɬɭɪɚ1. Ʉɥɟɣɧɪɨɤ Ʌ. Ɍɟɨɪɢɹ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
ɉɟɪ. ɫ ɚɧɝɥ. – Ɇ. Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1979. – 432 
ɫ.2. Brannstrom N. A Queueing Theory analysis of wireless radio systems – Appllied to HS-DSCH. Lulea university of technology, 2004. – 79 p. 

3. Ⱥɥɢɟɜ Ɍ.ɂ. Ɉɫɧɨɜɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɫɤɪɟɬɧɵɯ 
ɫɢɫɬɟɦ. – ɋɉɛ: ɋɉɛȽɍ ɂɌɆɈ, 2009. – 363 ɫ.4. Ȼɨɱɚɪɨɜ ɉ.ɉ., ɉɟɱɢɧɤɢɧ Ⱥ.ȼ. Ɍɟɨɪɢɹ ɦɚɫɫɨɜɨ-
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ȼɜɟɞɟɧɢɟ
ȼɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ 

ɦɟɞɧɨɠɢɥɶɧɵɯ ɤɚɛɟɥɟɣ ɫɜɹɡɢ ɨɛɥɚɞɚɸɬ ɜ ɧɚɫɬɨ-
ɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɨɣ ɚɤɬɭɚɥɶɧɨɫɬɶɸ, ɩɨɫɤɨɥɶɤɭ «ɨɩɬɢɤɚ» ɧɚ ɫɟɬɹɯ ɫɜɹɡɢ ɫɟɝɨɞɧɹ ɩɪɢɦɟɧɹɟɬɫɹ 
ɧɟ ɜɟɡɞɟ. ɇɚɩɪɢɦɟɪ, ɜ ɫɟɬɹɯ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ 
ɲɢɪɨɤɨɩɨɥɨɫɧɨɝɨ ɞɨɫɬɭɩɚ (ɒɉȾ) ɧɚɛɥɸɞɚɟɬɫɹ 
ɫɥɟɞɭɸɳɚɹ ɫɢɬɭɚɰɢɹ: ɧɟ ɛɨɥɟɟ 10% ɧɚɫɟɥɟɧɢɹ ɜ 
ɦɢɪɟ ɩɨɞɤɥɸɱɟɧɨ ɤ ɜɨɥɨɤɧɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, 
ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ 
ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɬɟɯɧɨɥɨɝɢɢ FTTH [1]. ɉɨ ɷɬɨɣ 
ɩɪɢɱɢɧɟ ɦɧɨɝɢɟ ɨɩɟɪɚɬɨɪɵ ɫɜɹɡɢ ɢɫɩɨɥɶɡɭɸɬ 
ɦɟɧɟɟ ɞɨɪɨɝɢɟ ɬɟɯɧɨɥɨɝɢɢ FTTB ɢ FTTC, ɜ ɤɨ-
ɬɨɪɵɯ ɧɚ ɚɛɨɧɟɧɬɫɤɨɦ ɭɱɚɫɬɤɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɦɟɞɧɵɟ ɤɚɛɟɥɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɵɫɨɤɨɫɤɨɪɨɫɬ-
ɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ DSL. ɋɬɚɜɤɭ ɧɚ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟ ɦɟɞɧɨɠɢɥɶɧɵɯ ɤɚɛɟɥɟɣ ɩɪɢ ɪɚɡɜɢɬɢɢ ɒɉȾ 
ɞɟɥɚɸɬ ɫɟɝɨɞɧɹ ɨɩɟɪɚɬɨɪɵ ɫɜɹɡɢ ɛɨɥɶɲɢɧɫɬɜɚ 
ɫɬɪɚɧ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɵ. ɇɚɩɪɢɦɟɪ, ɜ ɤɨɦɩɚ-
ɧɢɢ Deutshe Telecom ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɒɉȾ ɧɚ ɨɫɧɨɜɟ VDSL2 ɧɚ 70% ɧɢɠɟ, ɱɟɦ ɩɨ 
ɬɟɯɧɨɥɨɝɢɢ FTTH [2]. ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɫɤɚɡɚɬɶ, 
ɱɬɨ ɞɥɹ ɪɟɲɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɞɚɱ ɧɚ ɜɟ-
ɞɨɦɫɬɜɟɧɧɵɯ ɫɟɬɹɯ ɫɜɹɡɢ ɟɳɟ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨ-
ɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɦɦɟɬɪɢɱɧɵɟ ɤɚɛɟɥɢ ɫ ɦɟɞ-
ɧɵɦɢ ɠɢɥɚɦɢ.

Ɉɬɦɟɬɢɦ, ɱɬɨ ɧɚ ɫɟɬɹɯ ɫɜɹɡɢ ɜ Ɋɨɫɫɢɢ ɧɚɢ-
ɛɨɥɟɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɟɞɧɨɠɢɥɶɧɵɟ ɤɚ-
ɛɟɥɢ ɫɜɹɡɢ ɱɟɬɜɟɪɨɱɧɨɣ ɫɤɪɭɬɤɢ ɬɢɩɚ ɆɄɉɩ ɢ 
ɆɄɋȺ. ȼɟɫɶɦɚ ɱɚɫɬɨ ɷɬɢ ɤɚɛɟɥɢ ɩɪɨɤɥɚɞɵɜɚɸɬ-
ɫɹ ɢ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ ɫɥɨɠɧɵɯ, ɚ ɩɨɪɨɣ ɢ ɷɤɫ-
ɬɪɟɦɚɥɶɧɵɯ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 
ɋɢɥɶɧɵɟ ɦɨɪɨɡɵ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ ɫ ɧɢɡɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɨɫɥɨɠɧɹɸɬ 
ɩɪɨɤɥɚɞɤɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɤɚɛɟɥɟɣ.
Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ, ɩɪɢ ɦɨɧɬɚɠɟ ɦɟɞ-

ɧɨɠɢɥɶɧɵɯ ɤɚɛɟɥɟɣ ɫɜɹɡɢ ɜ ɪɚɣɨɧɚɯ ɫ ɧɢɡɤɨɣ ɨɬ-
ɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ (ɜ Ɋɨɫɫɢɢ ɛɨɥɟɟ 50% 
ɬɟɪɪɢɬɨɪɢɢ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɣɨɧɚɯ ɜɟɱɧɨɣ ɦɟɪɡɥɨ-
ɬɵ) ɤɚɛɟɥɢ ɱɚɳɟ ɜɫɟɝɨ ɩɨɜɪɟɠɞɚɸɬɫɹ ɜ ɦɟɫɬɟ 
ɢɯ ɢɡɝɢɛɚ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɪɚɤɬɢ-
ɱɟɫɤɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɬɨɣɤɨɫɬɢ ɧɚɢɛɨ-
ɥɟɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɯ ɤɚɛɟɥɟɣ ɫɜɹɡɢ ɬɢɩɚ 
ɆɄɉɩȺɒɩ ɢ ɆɄɋȺɒɩ ɤ ɢɡɝɢɛɚɦ ɩɪɢ ɧɢɡɤɢɯ 
ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ.
ɋɬɚɧɞɚɪɬɵ ɩɨ ɢɫɩɵɬɚɧɢɹɦ ɤɚɛɟɥɟɣ ɩɪɢ 
ɧɢɡɤɨɣ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥ 

ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɢɫɩɵɬɚɧɢɣ ɤɚɛɟɥɟɣ 
ɫɜɹɡɢ ɧɚ ɫɬɨɣɤɨɫɬɶ ɤ ɧɢɡɤɢɦ ɨɬɪɢɰɚɬɟɥɶɧɵɦ 
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ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ 
ɢɫɩɵɬɚɧɢɣ ɤɚɛɟɥɟɣ ɫɜɹɡɢ ɧɚ ɫɬɨɣɤɨɫɬɶ ɤ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɬɟɦɩɟɪɚɬɭɪɚɦ. Ɋɚɫɫɦɨɬɪɟɧɚ ɦɟɬɨɞɢɤɚ ɢɫɩɵɬɚɧɢɹ ɧɚ ɯɨ-
ɥɨɞɨɭɫɬɨɣɱɢɜɨɫɬɶ ɡɚɳɢɬɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɨɜɨɝɨ ɲɥɚɧɝɚ ɢ ɦɟɬɨɞɢɤɚ ɢɫɩɵɬɚɧɢɹ ɤɚɛɟɥɟɣ ɧɚ ɫɬɨɣɤɨɫɬɶ ɤ ɜɧɟɲɧɢɦ 
ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɮɚɤɬɨɪɚɦ, ɚ ɢɦɟɧɧɨ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɩɨɧɢɠɟɧɧɨɣ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɇɚ 
ɨɫɧɨɜɟ ɜɵɩɨɥɧɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɢɫɩɵɬɚɧɢɣ ɤɚɛɟɥɟɣ ɧɚ ɫɬɨɣɤɨɫɬɶ ɤ ɢɡɝɢɛɚɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ –60°ɋ. ɉɨ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɟɬɨɞɢɤɟ ɜɵɩɨɥɧɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɜɭɯ ɨɛɪɚɡɰɨɜ ɤɚɛɟɥɟɣ ɫɜɹɡɢ: 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɚɛɟɥɟɣ ɫ ɩɥɟɧɤɨ-ɩɨɪɢɫɬɨ-ɩɥɟɧɨɱɧɨɣ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɢ ɫɢɦɦɟɬɪɢɱ-
ɧɵɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɚɛɟɥɟɣ ɫɜɹɡɢ ɫ ɤɨɪɞɟɥɶɧɨ-ɩɨɥɢɫɬɢɪɨɥɶɧɨɣ ɢɡɨɥɹɰɢɟɣ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫ-
ɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɧɚ ɜɵɫɨɤɚɹ ɯɨɥɨɞɨɫɬɨɣɤɨɫɬɶ ɧɚɪɭɠɧɨɣ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɨɛɨɥɨɱɤɢ ɢɫɩɵɬɚɧ-
ɧɵɯ ɨɛɪɚɡɰɨɜ ɤɚɛɟɥɟɣ.
Ключевые слова: ɤɚɛɟɥɶ ɫɜяɡɢ, ɠɟɫɬɤɨɫɬɶ, ɯɨɥɨɞɨɫɬɨɣɤɨɫɬɶ, ɩɨɥɢɷɬɢɥɟɧɨɜɚя ɨɛɨɥɨɱɤɚ, ɢɡɝɢɛ
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Ⱥɥɟɯɢɧ ɂ.ɇ., Ƚɚɜɪɸɲɢɧ ɋ.Ⱥ., ɉɨɩɨɜ ȼ.Ȼ., ɇɢɤɭɥɢɧɚ Ɍ.Ƚ., Ɇɨɬɢɧ Ʉ.ɂ.
ɬɟɦɩɟɪɚɬɭɪɚɦ. Ɋɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɧɨɪɦɚɬɢɜɧɵɟ ɢ 
ɬɟɯɧɢɱɟɫɤɢɟ ɞɨɤɭɦɟɧɬɵ [3-10].  
Ɋɢɫɭɧɨɤ 1. ɋɢɫɬɟɦɚ ɢɫɩɵɬɚɧɢɹ ɤɚɛɟɥɟɣ ɫɜɹɡɢ ɩɪɢ 

ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ
Ⱥɧɚɥɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɫɩɵɬɚɧɢɣ ɩɪɢ ɧɢɡɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ, ɫɨɝɥɚɫɧɨ Ɍɍ [3] ɞɥɹ ɫɢɦɦɟɬɪɢɱ-
ɧɵɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɚɛɟɥɟɣ ɫ ɩɥɟɧɤɨ-ɩɨɪɢ-
ɫɬɨɣ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɬɢɩɚ ɆɄɉ ɢ 
ȽɈɋɌ [4] ɞɥɹ ɫɢɦɦɟɬɪɢɱɧɵɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ 
ɤɚɛɟɥɟɣ ɫ ɤɨɪɞɟɥɶɧɨ-ɩɨɥɢɫɬɢɪɨɥɶɧɨɣ ɢɡɨɥɹɰɢɟɣ 
ɬɢɩɚ ɆɄɋ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɞɜɚ ɜɢɞɚ ɢɫ-
ɩɵɬɚɧɢɣ:– ɢɫɩɵɬɚɧɢɟ ɧɚ ɯɨɥɨɞɨɭɫɬɨɣɱɢɜɨɫɬɶ ɧɚɪɭɠ-
ɧɨɝɨ ɡɚɳɢɬɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɨɜɨɝɨ (ɉɗ) ɲɥɚɧɝɚ;– ɩɪɨɜɟɪɤɚ ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ ɩɨɧɢɠɟɧɧɨɣ ɪɚɛɨ-
ɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɫɦ. ɪɢɫɭ-
ɧɨɤ 1).
ɉɪɢ ɷɬɨɦ ɦɟɬɨɞɢɤɢ ɢɫɩɵɬɚɧɢɣ ɪɚɡɪɚɛɚɬɵ-

ɜɚɥɢɫɶ ɧɚ ɨɫɧɨɜɟ ȽɈɋɌ 7006-72 [5] ɢ ȽɈɋɌ 20.57.406-81 [6]. Ɋɚɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɦɟ-
ɬɨɞɢɤɢ ɜɵɩɨɥɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɢɫɩɵɬɚɧɢɣ.
ɂɫɩɵɬɚɧɢɹ ɧɚ ɯɨɥɨɞɨɭɫɬɨɣɱɢɜɨɫɬɶ 
ɡɚɳɢɬɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɨɜɨɝɨ ɲɥɚɧɝɚ
ɂɫɩɵɬɚɧɢɟ ɧɚ ɯɨɥɨɞɨɭɫɬɨɣɱɢɜɨɫɬɶ ɡɚɳɢɬɧɨ-

ɝɨ ɉɗ ɲɥɚɧɝɚ [5] ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɨɛɪɚɡɰɚɯ ɤɚɛɟɥɹ, 
ɩɥɨɬɧɨ ɧɚɦɨɬɚɧɧɵɯ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɰɢɥɢɧɞɪ 
ɢ ɩɨɦɟɳɟɧɧɵɯ ɜ ɯɨɥɨɞɢɥɶɧɭɸ ɤɚɦɟɪɭ. ɑɢɫɥɨ 
ɜɢɬɤɨɜ, ɞɢɚɦɟɬɪɵ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɰɢɥɢɧɞɪɨɜ ɢ 
ɬɟɦɩɟɪɚɬɭɪɚ ɢɫɩɵɬɚɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ ɜ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɤɚɛɟɥɶɧɵɟ ɢɡɞɟ-
ɥɢɹ. Ɂɚɳɢɬɧɵɟ ɩɨɤɪɨɜɵ ɫɱɢɬɚɸɬ ɜɵɞɟɪɠɚɜɲɢɦɢ 
ɢɫɩɵɬɚɧɢɹ, ɟɫɥɢ ɲɥɚɧɝɢ ɧɟ ɢɦɟɸɬ ɬɪɟɳɢɧ, ɜɢ-
ɞɢɦɵɯ ɧɟɜɨɨɪɭɠɟɧɧɵɦ ɝɥɚɡɨɦ, ɨɫɦɨɬɪ ɨɛɪɚɡɰɨɜ 
ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɢɯ ɪɚɡɦɨɬɤɢ ɫ ɢɫɩɵɬɚɬɟɥɶɧɵɯ 
ɰɢɥɢɧɞɪɨɜ ɩɨɫɥɟ ɜɵɞɟɪɠɤɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ (25±10)°ɋ ɧɟ ɦɟɧɟɟ 60 ɦɢɧ.
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɦɨɬɤɚ ɨɛɪɚɡɰɨɜ ɧɚ 

ɰɢɥɢɧɞɪ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭ-

ɪɟ, ɡɚɬɟɦ ɬɨɥɶɤɨ ɨɛɪɚɡɟɰ ɩɨɦɟɳɚɟɬɫɹ ɜ ɤɥɢɦɚɬɢ-
ɱɟɫɤɭɸ ɤɚɦɟɪɭ ɢ ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶ-
ɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɉɪɢ ɷɬɨɦ ɨɰɟɧɤɚ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɫɩɵɬɚɧɢɣ – ɜɢɡɭɚɥɶɧɚɹ, ɩɨ ɨɬɫɭɬɫɬɜɢɸ ɬɪɟɳɢɧ 
ɧɚ ɉɗ ɨɛɨɥɨɱɤɟ ɤɚɛɟɥɹ.
Ⱥɧɚɥɢɡ ɞɟɣɫɬɜɭɸɳɢɯ ɜ Ɋɨɫɫɢɢ ɧɨɪɦɚɬɢɜɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɦɟɬɨ-
ɞɢɤɚ ɢɫɩɵɬɚɧɢɣ ɧɚ ɯɨɥɨɞɨɭɫɬɨɣɱɢɜɨɫɬɶ ɡɚɳɢɬ-
ɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɨɜɨɝɨ ɲɥɚɧɝɚ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 7006-72 [5] ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚɟɬ ɫ ɦɟɬɨ-
ɞɢɤɨɣ ɢɫɩɵɬɚɧɢɣ, ɨɩɢɫɚɧɧɨɣ ɜ ɫɬɚɧɞɚɪɬɚɯ [7-8].
ȼ ȽɈɋɌ IEC 60811-504-2015 [7] ɨɩɢɫɵɜɚɟɬɫɹ 

ɦɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɨɛɨɥɨɱɟɤ ɤɚɛɟ-
ɥɟɣ ɧɚ ɢɡɝɢɛ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɞɥɹ ɤɚɛɟ-
ɥɟɣ, ɢɦɟɸɳɢɯ ɞɢɚɦɟɬɪ ɞɨ 12,5 ɦɦ. Ʉɚɛɟɥɶ ɚɧɚɥɨ-
ɝɢɱɧɨ ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ ɦɟɬɨɞɢɤɟ ȽɈɋɌ 7006-72 
ɧɚɦɚɬɵɜɚɟɬɫɹ ɩɥɨɬɧɨ ɧɟɫɤɨɥɶɤɢɦɢ ɜɢɬɤɚɦɢ ɧɚ 
ɰɢɥɢɧɞɪ. Ⱦɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ ɞɨɥɠɟɧ ɛɵɬɶ ɜ 5 
ɪɚɡ ɛɨɥɶɲɟ ɞɢɚɦɟɬɪɚ ɤɚɛɟɥɹ. ɑɢɫɥɨ ɜɢɬɤɨɜ ɬɚɤɠɟ 
ɡɚɜɢɫɢɬ ɨɬ ɞɢɚɦɟɬɪɚ ɤɚɛɟɥɹ. Ʉɨɧɬɪɨɥɶ ɪɟɡɭɥɶɬɚ-
ɬɨɜ ɢɫɩɵɬɚɧɢɣ - ɜɢɡɭɚɥɶɧɵɣ, ɧɚ ɨɛɨɥɨɱɤɟ ɤɚɛɟɥɹ 
ɞɨɥɠɧɵ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɬɪɟɳɢɧɵ.
ȼ ȽɈɋɌ 17491-80 [8] ɦɟɬɨɞɢɤɚ ɢɫɩɵɬɚɧɢɣ ɞɥɹ 

ɤɚɛɟɥɟɣ ɞɢɚɦɟɬɪɨɦ ɞɨ 12,5 ɦɦ ɬɚɤɠɟ ɫɨɜɩɚɞɚɟɬ ɫ 
ɦɟɬɨɞɢɤɨɣ ɢɫɩɵɬɚɧɢɣ ȽɈɋɌ IEC 60811-504-2015 - 
ɤɚɛɟɥɶ ɬɚɤɠɟ ɧɚɦɚɬɵɜɚɟɬɫɹ ɧɟɫɤɨɥɶɤɢɦɢ ɜɢɬ-
ɤɚɦɢ ɧɚ ɰɢɥɢɧɞɪ. Ɉɬɥɢɱɢɹɦɢ ɦɟɬɨɞɢɤɢ ȽɈɋɌ IEC 60811-504-2015 ɢ ȽɈɋɌ 17491-80 ɨɬ ȽɈɋɌ 7006 ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɤɚɛɟɥɢ ɫɧɚɱɚɥɚ ɜɵɞɟɪɠɢ-
ɜɚɸɬɫɹ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɤɚɦɟɪɟ ɜ ɪɚɫɩɪɹɦɥɟɧ-
ɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɞɨ ɩɨɥɧɨɝɨ ɡɚɦɟɪɡɚɧɢɹ ɢ ɬɨɥɶɤɨ 
ɩɨɫɥɟ ɷɬɨɝɨ ɧɚɦɚɬɵɜɚɸɬɫɹ ɧɚ ɰɢɥɢɧɞɪ. ɉɪɢ ɷɬɨɦ 
ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɤɚɛɟɥɹ ɛɭɞɟɬ ɛɨɥɶɲɟ, 
ɬɚɤ ɤɚɤ ɡɚɦɨɪɨɠɟɧɧɵɣ ɤɚɛɟɥɶ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɟɣ 
ɠɟɫɬɤɨɫɬɶɸ.
Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ȽɈɋɌ 17491-80 

ɩɪɢɜɨɞɢɬɫɹ ɦɟɬɨɞɢɤɚ ɢɫɩɵɬɚɧɢɣ ɤɚɛɟɥɟɣ, ɢɦɟɸ-
ɳɢɯ ɞɢɚɦɟɬɪ ɜɵɲɟ 12,5 ɦɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ, ɩɪɢɜɟɞɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 2.
Ɋɢɫɭɧɨɤ 2. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ 
ɧɚ ɢɡɝɢɛ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɤɚɛɟɥɟɣ ɫ 
ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɨɛɨɥɨɱɤɨɣ ɞɢɚɦɟɬɪɨɦ ɫɜɵɲɟ 12,5 ɦɦ: 1 - ɨɛɪɚɡɟɰ; 2- ɫɴɟɦɧɵɟ ɪɨɥɢɤɢ; 3 - ɡɚɠɢɦɵ; 4 - ɫɬɨɣɤɚ



25

«Infokommunikacionnye tehnologii» 2019, Vol. 17, No. 1, ɪɪ. 23-28
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ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

Ɉɛɪɚɡɟɰ ɤɚɛɟɥɹ ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɜ ɪɚɫɩɪɹɦɥɟɧ-
ɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 4 ɱɚɫɚ. ɉɨɫɥɟ ɜɵɞɟɪɠɤɢ ɜ ɤɚɦɟɪɟ ɯɨɥɨɞɚ ɨɛɪɚɡɟɰ 
ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬ ɬɪɟɦ ɰɢɤɥɚɦ ɢɡɝɢɛɚ ɜɨ-
ɤɪɭɝ ɪɨɥɢɤɨɜ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 
ɫɨ ɫɤɨɪɨɫɬɶɸ ɨɞɢɧ ɢɡɝɢɛ ɜ 3 ɫ. Ɉɛɪɚɡɟɰ ɞɨɥɠɟɧ 
ɛɵɬɶ ɢɡɨɝɧɭɬ ɧɚ ɭɝɨɥ ɧɟ ɦɟɧɟɟ 90°. Ɂɚ ɰɢɤɥ ɢɡɝɢɛɚ 
ɩɪɢɧɢɦɚɸɬ ɢɡɝɢɛ ɜɩɪɚɜɨ (ɜɥɟɜɨ), ɜɵɩɪɹɦɥɟɧɢɟ, 
ɢɡɝɢɛ ɜɥɟɜɨ (ɜɩɪɚɜɨ) ɢ ɜɵɩɪɹɦɥɟɧɢɟ. Ʉɪɚɬɧɨɫɬɶ 
ɞɢɚɦɟɬɪɨɜ ɪɨɥɢɤɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɭɤɚɡɚɧɚ ɜ ɇɌȾ 
ɧɚ ɤɚɛɟɥɶɧɵɟ ɢɡɞɟɥɢɹ.
Ɇɟɬɨɞɢɤɚ ɢɫɩɵɬɚɧɢɹ ɤɚɛɟɥɟɣ ɧɚ ɫɬɨɣɤɨɫɬɶ 
ɤ ɜɧɟɲɧɢɦ ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɮɚɤɬɨɪɚɦ 
Ɋɚɫɫɦɨɬɪɢɦ ɬɟɩɟɪɶ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɫɨɝɥɚɫɧɨ 

Ɍɍ ɢ ȽɈɋɌ ɜɵɩɨɥɧɹɸɬɫɹ ɢɫɩɵɬɚɧɢɹ ɤɚɛɟɥɟɣ ɧɚ 
ɫɬɨɣɤɨɫɬɶ ɤ ɜɧɟɲɧɢɦ ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɮɚɤɬɨ-
ɪɚɦ, ɚ ɢɦɟɧɧɨ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɩɨɧɢɠɟɧɧɨɣ ɪɚɛɨ-
ɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.
Ⱦɥɹ ɤɚɛɟɥɟɣ ɆɄɉ ɢɫɩɵɬɚɧɢɟ ɩɪɨɜɨɞɹɬɫɹ ɧɚ 

ɨɛɪɚɡɰɚɯ ɤɚɛɟɥɹ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 1,5 ɦ, ɧɚɦɨ-
ɬɚɧɧɵɯ ɜ ɧɨɪɦɚɥɶɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɧɚ ɰɢɥɢɧɞɪ, ɢɦɟɸɳɢɣ ɤɪɚɬɧɨɫɬɶ ɩɨ ɞɢɚɦɟɬɪɭ 30 
ɞɢɚɦɟɬɪɨɜ ɩɨ ɨɛɨɥɨɱɤɟ ɤɚɛɟɥɹ [3]. Ʉɨɧɰɵ ɨɛɪɚɡ-
ɰɨɜ ɤɚɛɟɥɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɨ ɡɚɞɟɥɚɧɵ. 
Ɉɛɪɚɡɰɵ ɩɨɦɟɳɚɸɬ ɜ ɤɚɦɟɪɭ ɯɨɥɨɞɚ ɢ ɜɵɞɟɪɠɢ-
ɜɚɸɬ 2 ɱɚɫɚ. ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ –50°ɋ. ɉɨɫɥɟ ɷɬɨ-
ɝɨ ɜɵɞɟɪɠɢɜɚɸɬ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 2 ɱɚɫɚ. 
ɢ ɩɪɨɜɨɞɹɬ ɜɧɟɲɧɢɣ ɨɫɦɨɬɪ, ɡɚɬɟɦ ɢɫɩɵɬɵɜɚɸɬ 
ɧɚɩɪɹɠɟɧɢɟɦ. Ⱦɥɹ ɤɚɛɟɥɟɣ ɆɄɋȺ ɢɫɩɵɬɚɧɢɹ 
ɩɪɨɜɨɞɹɬ ɚɧɚɥɨɝɢɱɧɵɦ ɨɶɛɪɚɡɨɦ, ɧɨ ɩɪɢ ɬɟɦɩɟ-
ɪɚɬɭɪɟ –30°ɋ [4].
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɢɫɩɵɬɚɧɢɹ (ɢ ɧɚ ɯɨɥɨɞɨɭɫɬɨɣɱɢɜɨɫɬɶ ɡɚɳɢɬɧɨɝɨ ɩɨɥɢɷɬɢɥɟ-

ɧɨɜɨɝɨ ɲɥɚɧɝɚ, ɢ ɢɫɩɵɬɚɧɢɹ ɤɚɛɟɥɟɣ ɧɚ ɫɬɨɣ-
ɤɨɫɬɶ ɤ ɜɧɟɲɧɢɦ ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɮɚɤɬɨɪɚɦ) 
ɩɪɨɜɨɞɹɬ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɨɞɧɨɣ ɦɟɬɨɞɢɤɟ – ɤɚɛɟ-
ɥɢ ɧɚɦɚɬɵɜɚɸɬɫɹ ɧɚ ɨɩɪɚɜɤɭ ɡɚɞɚɧɧɨɝɨ ɪɚɞɢɭɫɚ 
ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɚ ɡɚɬɟɦ ɩɨɦɟɳɚ-
ɸɬɫɹ ɜ ɤɚɦɟɪɭ ɯɨɥɨɞɚ ɢ ɜɵɞɟɪɠɢɜɚɸɬɫɹ ɬɚɦ ɡɚ-
ɞɚɧɧɨɟ ɜɪɟɦɹ. Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ 
ɨɛɪɚɡɰɨɜ (ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɧɚ ɯɨɥɨɞɨɭɫɬɨɣɱɢ-
ɜɨɫɬɶ ɡɚɳɢɬɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɨɜɨɝɨ ɲɥɚɧɝɚ) ɢɥɢ 
ɩɪɨɜɟɪɤɚ ɧɚɩɪɹɠɟɧɢɟɦ ɜɦɟɫɬɟ ɫ ɜɢɡɭɚɥɶɧɵɦ ɨɫ-
ɦɨɬɪɨɦ (ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɤɚɛɟɥɟɣ ɧɚ ɫɬɨɣɤɨɫɬɶ ɤ 
ɜɧɟɲɧɢɦ ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɮɚɤɬɨɪɚɦ). 
ɇɨ, ɤɚɤ ɭɠɟ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɜɵɲɟ, ɩɪɢɧɰɢɩɢ-

ɚɥɶɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɤɚɛɟɥɢ ɧɚɦɚ-
ɬɵɜɚɸɬɫɹ ɧɚ ɨɩɪɚɜɤɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭ-
ɪɟ. Ɉɛɳɟɢɡɜɟɫɬɧɨ, ɱɬɨ ɠɟɫɬɤɨɫɬɶ ɤɚɛɟɥɹ ɦɟɧɹɟɬɫɹ 
ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɜɨɡ-
ɪɚɫɬɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɟɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɩɪɢ ɢɡɝɢɛɟ. 
ɉɪɚɤɬɢɤɚ ɪɚɛɨɬɵ ɜ ɫɟɜɟɪɧɵɯ ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɢ ɫ 

ɨɱɟɧɶ ɧɢɡɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 
ɧɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡɝɢɛ ɤɚɛɟɥɹ, 
ɜɵɞɟɪɠɚɧɧɨɝɨ ɜ ɪɚɫɩɪɹɦɥɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ 
ɨɬɪɢɰɚɬɟɥɶɧɨ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɡɚɬɟɦ ɢɫɩɵɬɚɧɧɨɝɨ 
ɧɚ ɢɡɝɢɛ.
ɋ ɭɱɟɬɨɦ ɷɬɨɝɨ ɩɪɟɞɥɚɝɚɟɬɫɹ ɡɚ ɨɫɧɨɜɭ ɜɡɹɬɶ 

ɦɟɬɨɞɢɤɭ ɢɫɩɵɬɚɧɢɹ ɤɚɛɟɥɹ, ɨɩɢɫɚɧɧɭɸ ɜ ȽɈɋɌ 17491-80 ɞɥɹ ɤɚɛɟɥɟɣ ɫ ɞɢɚɦɟɬɪɨɦ ɫɜɵɲɟ 12,5 
ɦɦ. ɂɫɩɵɬɚɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɞɥɹ ɜɫɟɯ 
ɨɛɪɚɡɰɨɜ ɤɚɛɟɥɟɣ ɜ ɧɚɢɛɨɥɟɟ ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɹɯ, 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ –60°ɋ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɩɪɚɜɨɤ 
ɫ ɞɢɚɦɟɬɪɚɦɢ ɪɚɜɧɵɦɢ 30 ɞɢɚɦɟɬɪɨɜ ɤɚɛɟɥɹ ɩɨ 
ɚɥɸɦɢɧɢɟɜɨɣ ɨɛɨɥɨɱɤɟ, ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ [3-4]. ɉɨɦɢɦɨ ɜɧɟɲɧɟɝɨ ɨɫɦɨɬɪɚ, ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɬɚɤɠɟ ɜɵɩɨɥɧɢɬɶ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ ɤɚɛɟɥɟɣ 
ɧɚɩɪɹɠɟɧɢɟɦ.
ɂɫɩɵɬɚɧɢɹ ɤɚɛɟɥɟɣ ɧɚ ɫɬɨɣɤɨɫɬɶ 
ɤ ɢɡɝɢɛɚɦ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ
Ⱦɜɚ ɨɛɪɚɡɰɚ ɤɚɛɟɥɟɣ ȺɈ «ɋɚɦɚɪɫɤɚɹ ɤɚɛɟɥɶɧɚɹ 

ɤɨɦɩɚɧɢɹ» ɫ ɜɧɟɲɧɢɦ ɞɢɚɦɟɬɪɨɦ 30 ɦɦ (ɆɄɉɩȺ-
ɒɩ) ɢ 22 ɦɦ (ɆɄɋȺɒɩ) ɩɨɦɟɳɚɥɢɫɶ ɜ ɪɚɫɩɪɹɦ-
ɥɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɤɥɢɦɚɬɢɱɟɫɤɭɸ ɤɚɦɟɪɭ. Ɂɚɬɟɦ 
ɨɛɪɚɡɰɵ ɜɵɞɟɪɠɢɜɚɥɢɫɶ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɤɚɦɟɪɟ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ –60°ɋ ɜ ɬɟɱɟɧɢɟ 4 ɱɚɫɨɜ.  
Ɋɢɫɭɧɨɤ 3. ȼɧɟɲɧɢɣ ɜɢɞ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɢɫɩɵɬɚɧɢɣ  

ɤɚɛɟɥɟɣ ɧɚ ɢɡɝɢɛ
ɉɨɫɥɟ ɜɵɞɟɪɠɤɢ ɜ ɤɚɦɟɪɟ ɯɨɥɨɞɚ ɨɛɪɚɡɰɵ 

ɩɨɞɜɟɪɝɚɥɢɫɶ ɬɪɟɦ ɰɢɤɥɚɦ ɢɡɝɢɛɚ ɜɨɤɪɭɝ ɨɩɪɚ-
ɜɨɤ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ (ɫɦ. ɪɢɫɭ-
ɧɨɤ 3) ɫɨ ɫɤɨɪɨɫɬɶɸ ɨɞɢɧ ɢɡɝɢɛ ɜ ɬɟɱɟɧɢɟ 3 ɫ ɧɚ 
ɫɩɟɰɢɚɥɶɧɨ ɢɡɝɨɬɨɜɥɟɧɧɨɣ ɭɫɬɚɧɨɜɤɟ (ɭɫɬɚɧɨɜɤɚ 
ɢɡɝɨɬɚɜɥɢɜɚɥɚɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [8]). Ɉɛɪɚɡɟɰ ɢɡɝɢɛɚɥɫɹ ɧɚ ɭɝɨɥ 90°. Ɂɚ ɨɞɢɧ ɰɢɤɥ 
ɢɡɝɢɛɚ ɩɪɢɧɢɦɚɥɫɹ: ɢɡɝɢɛ ɜɩɪɚɜɨ, ɜɵɩɪɹɦɥɟɧɢɟ, 
ɢɡɝɢɛ ɜɥɟɜɨ, ɜɵɩɪɹɦɥɟɧɢɟ. Ɋɚɞɢɭɫɵ ɨɩɪɚɜɨɤ ɫɨ-
ɫɬɚɜɥɹɥɢ 390 ɦɦ ɞɥɹ ɤɚɛɟɥɹ ɆɄɉɩȺɒɩ ɢ 285 ɦɦ 
ɞɥɹ ɤɚɛɟɥɹ ɆɄɋȺɒɩ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ 30 ɞɢ-
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Ⱥɥɟɯɢɧ ɂ.ɇ., Ƚɚɜɪɸɲɢɧ ɋ.Ⱥ., ɉɨɩɨɜ ȼ.Ȼ., ɇɢɤɭɥɢɧɚ Ɍ.Ƚ., Ɇɨɬɢɧ Ʉ.ɂ.
ɚɦɟɬɪɚɦ ɤɚɛɟɥɟɣ ɩɨ ɚɥɸɦɢɧɢɟɜɨɣ ɨɛɨɥɨɱɤɟ, ɫɨ-
ɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ [3-4]. 
Ɋɢɫɭɧɨɤ 4. ɂɡɝɢɛ ɤɚɛɟɥɹ ɧɚ ɭɫɬɚɧɨɜɤɟ ɧɚ ɭɝɨɥ 90°
ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɬɪɢ ɰɢɤɥɚ ɢɡɝɢɛɚ, ɤɚɠɞɵɣ 

ɨɛɪɚɡɟɰ ɤɚɛɟɥɹ ɢɡɜɥɟɤɚɥɫɹ ɢɡ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɤɚ-
ɦɟɪɵ ɢ ɢɡɝɢɛɚɥɫɹ ɡɚ ɟɟ ɩɪɟɞɟɥɚɦɢ ɧɚ ɭɫɬɚɧɨɜɤɟ (ɫɦ. ɪɢɫɭɧɨɤ 4). ȼɪɟɦɹ ɩɨɫɥɟ ɢɡɜɥɟɱɟɧɢɹ ɤɚɛɟɥɹ 
ɢ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɯ ɰɢɤɥɨɜ ɢɡɝɢɛɚ ɧɟ ɩɪɟɜɵɲɚɥɨ 3 ɦɢɧ. [8]. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɯ ɰɢɤɥɨɜ ɢɡɝɢɛɚ 
ɜɵɩɨɥɧɹɥɫɹ ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɤɚɛɟɥɹ ɧɚ ɧɚɥɢ-
ɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɩɨɜɪɟɠɞɟɧɢɣ. Ɂɚɬɟɦ ɨɛɪɚɡɰɵ 
ɤɚɛɟɥɟɣ ɜɵɞɟɪɠɢɜɚɥɢɫɶ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɬɟɦɩɟ-
ɪɚɬɭɪɟ 2 ɱɚɫɚ ɢ ɜɵɩɨɥɧɹɥɢɫɶ ɢɫɩɵɬɚɧɢɹ ɧɚɩɪɹɠɟ-
ɧɢɟɦ. Ɉɛɪɚɡɟɰ ɤɚɛɟɥɹ ɫɱɢɬɚɥɫɹ ɜɵɞɟɪɠɚɜɲɢɦ ɢɫ-
ɩɵɬɚɧɢɹ, ɟɫɥɢ ɧɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɫɭɬɫɬɜɨɜɚɥɢ 
ɜɢɡɭɚɥɶɧɨ ɪɚɡɥɢɱɢɦɵɟ ɩɨɜɪɟɠɞɟɧɢɹ (ɬɪɟɳɢɧɵ) ɢ 
ɤɚɛɟɥɶ ɜɵɞɟɪɠɢɜɚɥ ɢɫɩɵɬɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟɦ.
ɉɨɫɥɟ ɬɪɟɯ ɰɢɤɥɨɜ ɢɡɝɢɛɚ ɛɵɥ ɜɵɩɨɥɧɟɧ ɜɢ-

ɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɤɚɛɟɥɟɣ. ɉɨɜɪɟɠɞɟɧɢɣ ɧɚ ɨɛɨ-
ɥɨɱɤɟ ɤɚɛɟɥɟɣ ɧɟ ɛɵɥɨ. Ɂɚɬɟɦ ɨɛɪɚɡɰɵ ɤɚɛɟɥɟɣ 
ɜɵɞɟɪɠɢɜɚɥɢɫɶ 2 ɱɚɫɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ +20°ɋ, 
ɩɨɫɥɟ ɱɟɝɨ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɩɨɞɝɨɬɨɜɤɚ ɨɛɪɚɡ-
ɰɨɜ ɤɚɛɟɥɟɣ ɤ ɢɫɩɵɬɚɧɢɹɦ ɧɚɩɪɹɠɟɧɢɟɦ, ɤɨɬɨ-
ɪɵɟ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ Ɍɍ 16.Ʉ17-034-2003 ɞɥɹ ɆɄɉɩȺɒɩ ɢ ȽɈɋɌ 15125-92 ɞɥɹ 
ɆɄɋȺɒɩ. ȼ ɬɟɱɟɧɢɟ 2 ɦɢɧ. ɢɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚ-
ɩɪɹɠɟɧɢɟ ɜɟɥɢɱɢɧɨɣ 2 ɤȼ ɫ ɱɚɫɬɨɬɨɣ ɬɨɤɚ 50 Ƚɰ 
ɩɨɞɚɜɚɥɨɫɶ ɦɟɠɞɭ ɜɫɟɦɢ ɬɨɤɨɩɪɨɜɨɞɹɳɢɦɢ ɠɢ-
ɥɚɦɢ, ɫɨɟɞɢɧɟɧɧɵɦɢ ɜɦɟɫɬɟ, ɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 
ɨɛɨɥɨɱɤɨɣ. Ɉɛɚ ɨɛɪɚɡɰɚ ɤɚɛɟɥɟɣ ɜɵɞɟɪɠɚɥɢ ɢɫ-
ɩɵɬɚɧɢɹ ɧɚɩɪɹɠɟɧɢɟɦ.
Ɂɚɤɥɸɱɟɧɢɟ
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧ-

ɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɧɚ ɜɵɫɨɤɚɹ ɯɨ-
ɥɨɞɨɫɬɨɣɤɨɫɬɶ ɧɚɪɭɠɧɨɣ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ 

ɨɛɨɥɨɱɤɢ ɫɢɦɦɟɬɪɢɱɧɵɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ 
ɤɚɛɟɥɟɣ ɫɜɹɡɢ ɆɄɉɩȺɒɩ ɫ ɩɥɟɧɤɨ-ɩɨɪɢɫɬɨ-
ɩɥɟɧɨɱɧɨɣ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɢ ɫɢɦ-
ɦɟɬɪɢɱɧɵɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɚɛɟɥɟɣ ɫɜɹɡɢ ɫ 
ɤɨɪɞɟɥɶɧɨ-ɩɨɥɢɫɬɢɪɨɥɶɧɨɣ ɢɡɨɥɹɰɢɟɣ ɆɄɋȺ-
ɒɩ ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ «ɋɚɦɚɪɫɤɚɹ ɤɚɛɟɥɶɧɚɹ 
ɤɨɦɩɚɧɢɹ» ɤ ɢɡɝɢɛɚɦ: ɤɚɛɟɥɢ ɜɵɞɟɪɠɢɜɚɥɢ 
ɢɫɩɵɬɚɧɢɹ ɩɪɢ ɢɡɝɢɛɟ ɪɚɞɢɭɫɨɦ 30 ɞɢɚɦɟɬɪɨɜ 
ɤɚɛɟɥɟɣ ɩɨ ɚɥɸɦɢɧɢɟɜɨɣ ɨɛɨɥɨɱɤɟ ɩɪɢ ɬɟɦɩɟ-
ɪɚɬɭɪɟ –60°ɋ.
Ʌɢɬɟɪɚɬɭɪɚ1. Ɇɚɡɡɚɪɟɫ Ⱦ. ȼɥɢɹɧɢɟ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɧɚ ɫɬɪɭɤɬɭɪɭ ɨɩɬɨɜɨɥɨɤɨɧɧɨɣ 
ɫɟɬɢ // ɉɟɪɜɚɹ ɦɢɥɹ. – 2016. – №6. – C. 72-74.2. ɋɩɪɚɣɬ ɉ., ȼɚɧɯɚɫɬɟɥ ɋ. ȼɟɤɬɨɪɢɡɚɰɢɹ 2.0: G.fast ɫɬɚɧɨɜɢɬɫɹ ɟɳɟ ɛɵɫɬɪɟɟ // ɉɟɪɜɚɹ ɦɢɥɹ. – 2015. – №1. – ɋ. 62-65.3. Ɍɍ 16.Ʉ17-034-2003. Ʉɚɛɟɥɢ ɫɜɹɡɢ ɫɢɦɦɟ-
ɬɪɢɱɧɵɟ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɫ ɩɥɟɧɤɨ-ɩɨɪɢɫɬɨɣ 
ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɢɡɨɥɹɰɢɟɣ. – ɋɚɦɚɪɚ: ɋɄɄ, 2003. – 28 ɫ.4. ȽɈɋɌ 15125-92. Ʉɚɛɟɥɢ ɫɜɹɡɢ ɫɢɦɦɟɬɪɢɱɧɵɟ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɫ ɤɨɪɞɟɥɶɧɨ-ɩɨɥɢɫɬɢɪɨɥɶ-
ɧɨɣ ɢɡɨɥɹɰɢɟɣ. – Ɇ.: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1992. – 27 ɫ.5. ȽɈɋɌ 7006-72. ɉɨɤɪɨɜɵ ɡɚɳɢɬɧɵɟ ɤɚɛɟɥɟɣ. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɬɢɩɵ, ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɢ ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ. – Ɇ.: ɂɉɄ ɂɡɞ-ɜɨ ɫɬɚɧ-
ɞɚɪɬɨɜ, 2004. – 15 ɫ.6. ȽɈɋɌ 20.57.406-81. Ʉɨɦɩɥɟɤɫɧɚɹ ɫɢɫɬɟɦɚ 
ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ. ɂɡɞɟɥɢɹ ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯ-
ɧɢɤɢ, ɤɜɚɧɬɨɜɨɣ ɷɥɟɤɬɪɨɧɢɤɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢ-
ɱɟɫɤɢɟ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ. – Ɇ.: ɂɉɄ ɂɡɞ-ɜɨ 
ɫɬɚɧɞɚɪɬɨɜ, 1981. – 159 ɫ.7. ȽɈɋɌ IEC 60811-504-2015. Ʉɚɛɟɥɢ ɷɥɟɤɬɪɢ-
ɱɟɫɤɢɟ ɢ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɟ. Ɇɟɬɨɞɵ 
ɢɫɩɵɬɚɧɢɣ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɑɚɫɬɶ 504. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ. ɂɫ-
ɩɵɬɚɧɢɹ ɢɡɨɥɹɰɢɢ ɢ ɨɛɨɥɨɱɟɤ ɧɚ ɢɡɝɢɛ ɩɪɢ 
ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. – Ɇ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2016. – 11 ɫ.8. ȽɈɋɌ 17491-80. Ʉɚɛɟɥɢ, ɩɪɨɜɨɞɚ ɢ ɲɧɭɪɵ ɫ 
ɪɟɡɢɧɨɜɨɣ ɢ ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɢ ɨɛɨ-
ɥɨɱɤɨɣ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɹ ɧɚ ɯɨɥɨɞɨɫɬɨɣ-
ɤɨɫɬɶ. – Ɇ.: ɂɉɄ ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2003.– 61-65 ɫ.9. ȽɈɋɌ IEC 60811-505-2015. Ʉɚɛɟɥɢ ɷɥɟɤɬɪɢ-
ɱɟɫɤɢɟ ɢ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɟ. Ɇɟɬɨɞɵ 
ɢɫɩɵɬɚɧɢɣ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɑɚɫɬɶ 505. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ. ɂɫɩɵ-
ɬɚɧɢɹ ɢɡɨɥɹɰɢɢ ɢ ɨɛɨɥɨɱɟɤ ɧɚ ɭɞɥɢɧɟɧɢɟ ɩɪɢ 
ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. – Ɇ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2016. – 12 ɫ.
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Alekhin I.N., Gavryushin S.A., Popov V.B., Nikulina T.G., Motin K.I.10. ȽɈɋɌ IEC 60811-506-2015. Ʉɚɛɟɥɢ ɷɥɟɤɬɪɢ-
ɱɟɫɤɢɟ ɢ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɟ. Ɇɟɬɨɞɵ ɢɫ-
ɩɵɬɚɧɢɣ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. ɑɚɫɬɶ 504. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ. ɂɫɩɵɬɚɧɢɹ ɢɡɨɥɹɰɢɢ ɢ ɨɛɨɥɨɱɟɤ ɧɚ ɭɞɚɪ ɩɪɢ ɧɢɡɤɨɣ ɬɟɦ-

ɩɟɪɚɬɭɪɟ. – Ɇ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2016. – 11 ɫ.
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BENDING RESILIENCE STUDY FOR COMMUNICATION CABLES AT THE LOW 
NEGATIVE TEMPERATURES

Alekhin I.N., Gavryushin S.A., Popov V.B., Nikulina T.G., Motin K.I.
Povolzhskiy State University of Telecommunications and Informatics, Samara, Russian Federation

E-mail: ntg81@list.ru The article presents the results of the analysis of the normative-technical documentation and the test methods for assessing the resilience of communication cables to negative temperatures. The method of testing the resilience to low temperatures for the protective polyethylene sheath of cable and for the cable itself is considered. Based on the analysis performed, a method of bending resilience testing at an ambient temperature of minus 60 degrees Celsius is proposed. According to the proposed method, two samples of communication cables were studied: symmetric high-frequency cable with fi lm-porous-fi lm polyethylene insulation and symmetric high-frequency communication cable with cord-polystyrene insulation. The results of experimental studies show a high resilience of the outer polyethylene sheath of tested cable samples.
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ȼɜɟɞɟɧɢɟ
Ⱦɥɹ ɚɧɚɥɢɡɚ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ ɫɨɜ-

ɪɟɦɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ ɢ ɫɟɬɟɣ ɬɟɥɟ-
ɤɨɦɦɭɧɢɤɚɰɢɣ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɥɚɫɫ ɫɭɛ- ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ, ɤɭɞɚ ɜɯɨɞɹɬ, 

ɜ ɱɚɫɬɧɨɫɬɢ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ, ɝɚɦɦɚ, 
ɥɨɝɧɨɪɦɚɥɶɧɨɟ ɢ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ, ɢɦɟ-
ɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ ɛɨɥɶɲɢɟ ɟɞɢɧɢ-
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ȼ ɋɂɋɌȿɆȿ ɆȺɋɋɈȼɈȽɈ ɈȻɋɅɍɀɂȼȺɇɂə ȼɂȾȺ ɇ2/ɇ2/1
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ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɜɚ ɪɚɡɥɢɱɧɵɯ ɩɨɞɯɨɞɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɱɟɪɟ-
ɞɢ ɞɥɹ ɫɢɫɬɟɦ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɝɞɟ ɜɪɟɦɹ ɩɨɫɬɭɩɥɟɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɢɦɟɸɬ ɝɢɩɟɪɷɤɫɩɨ-
ɧɟɧɰɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ. ɉɟɪɜɵɣ ɩɨɞɯɨɞ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɪɟɲɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 
Ʌɢɧɞɥɢ ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ ɢ ɫɜɨɞɢɬɫɹ ɤ ɬɨɦɭ, ɱɬɨɛɵ ɧɚɣɬɢ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɜ ɜɢɞɟ 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɜɭɯ ɦɧɨɠɢɬɟɥɟɣ, ɤɨɬɨɪɨɟ ɞɚɜɚɥɨ ɛɵ ɪɚɰɢɨɧɚɥɶɧɭɸ ɮɭɧɤɰɢɸ. ȼɬɨɪɨɣ ɩɨɞɯɨɞ ɨɫɧɨɜɚɧ ɧɚ ɩɪɟɞɩɨ-
ɥɨɠɟɧɢɢ ɷɪɝɨɞɢɱɧɨɫɬɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɡɚɹɜɤɢ ɜ ɨɱɟɪɟɞɢ ɫ ɭɱɟɬɨɦ ɪɚɰɢɨɧɚɥɶ-
ɧɨɣ ɮɨɪɦɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ ɨɬ ɷɤɫɩɨɧɟɧɬɵ. Ʉɥɸɱɟɜɵɦ ɦɨɦɟɧɬɨɦ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ Ʌɚɩɥɚɫɚ ɞɥɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɫɭɦɦɵ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ. Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɜ ɨɱɟɪɟɞɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟ-
ɬɪɵ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɢɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, ɨɩɪɟɞɟ-
ɥɹɸɳɢɯ ɜɪɟɦɹ ɩɨɫɬɭɩɥɟɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɧɚ ɭɪɨɜɧɟ ɬɪɟɯ ɦɨɦɟɧɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ.
Ключевые слова: ɫɢɫɬɟɦɚ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢя ɇ2 /ɇ2 /1, ɫɪɟɞɧɟɟ ɜɪɟɦя ɨɠɢɞɚɧɢя ɜ ɨɱɟɪɟɞɢ, ɦɟɬɨɞ ɫɩɟɤɬ-
ɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢя, ɢɧɬɟɝɪɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ Ʌɢɧɞɥɢ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ-ɋɬɢɥɶɬɟɫɚ, ɚɩɩɪɨɤɫɢɦɚɰɢя ɧɚ 
ɭɪɨɜɧɟ ɬɪɟɯ ɦɨɦɟɧɬɨɜ
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Kartashevskiy I.V., Malakhov S.V., Mezentseva E.M.
ɰɵ ɢ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦ ɫ «ɬɹɠɟɥɵɦ 
ɯɜɨɫɬɨɦ». 
ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɵ ɮɪɚɝɦɟɧɬɵ ɯɜɨɫɬɨɜ 

ɮɭɧɤɰɢɣ ɩɥɨɬɧɨɫɬɢ ɷɬɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ, ɚ ɞɥɹ 
ɫɪɚɜɧɟɧɢɹ ɩɪɢɜɟɞɟɧɨ ɤɥɚɫɫɢɱɟɫɤɨɟ ɷɤɫɩɨɧɟɧ-
ɰɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ. ɋɥɟɜɚ ɨɬ ɤɥɚɫɫɢɱɟɫɤɨ-
ɝɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɜɟɞɟɧ 
ɯɜɨɫɬ ɫɞɜɢɧɭɬɨɝɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɚɪɢɚɰɢɢ  (ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɣ «ɥɟɝɤɢɣ ɯɜɨɫɬ»). Ⱦɥɹ ɜɫɟɯ ɩɪɢɜɟ-
ɞɟɧɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɪɚɜɧɵ  ɚ ɞɢɫɩɟɪɫɢɢ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɫ «ɬɹ-
ɠɟɥɵɦ ɯɜɨɫɬɨɦ» ɪɚɜɧɵ  ɱɬɨ ɞɚɟɬ ɤɨɷɮ-
ɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ  (ɞɚɥɟɟ ɨɛɚ ɤɥɸɱɟɜɵɯ ɬɟɪɦɢɧɚ ɭɩɨɬɪɟɛɥɹɸɬɫɹ ɛɟɡ 
ɤɚɜɵɱɟɤ). 
ɂɡ ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɡɜɟɫɬ-

ɧɨ, ɱɬɨ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɜ 
ɫɢɫɬɟɦɟ ɩɪɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɯ ɫ ɬɹɠɟɥɵɦ ɯɜɨɫɬɨɦ 
ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ, ɱɟɦ ɭ ɤɥɚɫɫɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ M/M/1. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɚɧɚ-
ɥɢɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɞɥɹ ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɋɆɈ G/G/1 ɢɥɢ G/G/m, ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɷɬɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɫɬɟɩɟɧɢ ɚɞɟɤɜɚɬɧɨ-
ɫɬɢ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɫɟɬɟɜɵɯ ɦɨɞɟɥɟɣ ɪɟɚɥɶɧɵɦ 
ɤɨɦɩɶɸɬɟɪɧɵɦ ɫɟɬɹɦ ɢ ɧɚ ɤɚɱɟɫɬɜɟ ɩɪɢɧɢɦɚɟ-
ɦɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɚɧɚɥɢɡ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɸɛɨɝɨ ɫɟɬɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɦɨɠ-
ɧɨ ɩɪɨɜɟɫɬɢ ɢɦɟɧɧɨ ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ 
ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɢɩɚ G/G/1, ɩɪɟɞɩɨɥɚ-
ɝɚɹ, ɱɬɨ ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɢɧ-
ɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɡɚɹɜɤɚɦɢ ɢ ɢɧɬɟɪɜɚɥɨɜ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɡɚɹɜɨɤ [9]. 
Ɋɢɫɭɧɨɤ 1. Ɏɪɚɝɦɟɧɬɵ ɯɜɨɫɬɨɜ ɮɭɧɤɰɢɣ ɩɥɨɬɧɨɫɬɢ ɢɡ 

ɤɥɚɫɫɚ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ
ɍɩɪɨɳɟɧɢɹ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɞɨɫɬɢɱɶ, ɚɩɩɪɨɤ-

ɫɢɦɢɪɭɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ ɬɹɠɟɥɵɦɢ ɯɜɨɫɬɚɦɢ, 
ɜɯɨɞɹɳɢɟ ɜ ɫɢɫɬɟɦɭ G/G/1, ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶ-
ɧɵɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɦɢ ɫɨ-
ɛɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɦɟɫɢ ɩɭɚɫɫɨɧɨɜɫɤɢɯ ɩɨɬɨɤɨɜ 

[8]. ɉɪɢ ɷɬɨɦ ɫɢɫɬɟɦɚ G/G/1 ɡɚɦɟɧɹɟɬɫɹ ɫɢɫɬɟɦɨɣ   ɝɞɟ  ɨɩɪɟɞɟɥɹɟɬ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬ-
ɧɨɫɬɢ ɫɥɭɱɚɣɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɡɚ-
ɹɜɤɚɦɢ ɜ ɜɢɞɟ [10]             (1)
Ⱥɧɚɥɨɝɢɱɧɨ, ɞɥɹ ɩɥɨɬɧɨɫɬɢ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟ-

ɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɡɚɹɜɨɤ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ         (2)
Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ, ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ ɪɚɫ-

ɩɪɟɞɟɥɟɧɢɟ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɇ2 (ɫɦ. ɪɢɫɭɧɨɤ 1) 
ɢɡ ɤɥɚɫɫɚ ɫɭɛɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ 
ɫɨɞɟɪɠɢɬ ɬɪɢ ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɚ, ɜ ɬɨ ɜɪɟɦɹ 
ɤɚɤ ɨɫɬɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ ɬɹɠɟɥɵɦ ɯɜɨɫɬɨɦ (ȼɟɣɛɭɥɥɚ, ɝɚɦɦɚ, ɥɨɝɧɨɪɦɚɥɶɧɨɟ) ɫɨɞɟɪɠɚɬ ɩɨ ɞɜɚ 
ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɚɩɩɪɨɤɫɢ-
ɦɢɪɨɜɚɬɶ ɩɪɨɢɡɜɨɥɶɧɵɟ ɜɯɨɞɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ 
ɬɹɠɟɥɵɦ ɯɜɨɫɬɨɦ ɧɚ ɭɪɨɜɧɟ ɬɪɟɯ ɦɨɦɟɧɬɨɜ. 
Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɪɢɡɜɚɧ ɩɨɜɵɫɢɬɶ ɚɞɟɤɜɚɬɧɨɫɬɶ 

ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɦɨɞɟɥɟɣ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɨɥɶɤɨ ɞɥɹ ɜɯɨɞɧɵɯ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɣ ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɨɩɢɫɵɜɚ-
ɟɦɵɯ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 2-ɝɨ ɩɨɪɹɞɤɚ ɇ2, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪɟɲɟɧɢɟ ɞɥɹ 
ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɚɧɚɥɢɬɢɱɟɫɤɢ [5]. 
Ɋɚɫɫɦɨɬɪɢɦ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɜɪɟ-
ɦɟɧɢ ɨɠɢɞɚɧɢɹ ɜ ɨɱɟɪɟɞɢ ɞɥɹ ɫɢɫɬɟɦɵ ɇ2/ɇ2/1.
ɉɨɞɯɨɞ ɧɚ ɨɫɧɨɜɟ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ 
Ʌɢɧɞɥɢ ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ
ɂɫɯɨɞɹ ɢɡ (1), ɜ ɫɢɫɬɟɦɟ ɇ2/ɇ2/1 ɢɧɬɟɪɜɚɥɵ 

ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ 
ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɡɚɤɨɧɭ           (3)
Ⱥɧɚɥɨɝɢɱɧɨ ɢɡ (2) ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ            (4)
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɵ G/G/1, 

ɤɚɤ ɫɥɟɞɭɟɬ ɢɡ [1], ɨɩɢɫɵɜɚɸɬɫɹ ɢɡɜɟɫɬɧɵɦɢ ɢɡ 
ɬɟɨɪɢɢ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢɧɬɟɝɪɚɥɶɧɵɦɢ 
ɭɪɚɜɧɟɧɢɹɦɢ ɬɢɩɚ ȼɢɧɟɪɚ-ɏɨɩɮɚ. Ɉɞɧɨ ɢɡ ɷɬɢɯ 
ɭɪɚɜɧɟɧɢɣ ɜ [1] ɜɵɜɟɞɟɧɨ ɜ ɮɨɪɦɟ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɭɪɚɜɧɟɧɢɹ Ʌɢɧɞɥɢ:
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Ʉɚɪɬɚɲɟɜɫɤɢɣ ɂ.ȼ., Ɇɚɥɚɯɨɜ ɋ.ȼ., Ɇɟɡɟɧɰɟɜɚ ȿ.Ɇ.
ɝɞɟ  – ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬ-
ɧɨɫɬɟɣ (ɎɊȼ) ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɬɪɟɛɨɜɚɧɢɹ ɜ 
ɨɱɟɪɟɞɢ,  – ɎɊȼ ɩɪɟɞɟɥɶɧɨɣ ɫɥɭɱɚɣɧɨɣ 
ɜɟɥɢɱɢɧɵ  ɝɞɟ ɜ ɫɜɨɸ ɨɱɟ-
ɪɟɞɶ   – ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ n-ɝɨ ɬɪɟɛɨɜɚɧɢɹ  – ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɨɫɬɭɩɥɟɧɢ-
ɟɦ ɬɪɟɛɨɜɚɧɢɣ 
ɉɟɪɜɵɣ ɩɨɞɯɨɞ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɪɟɲɟ-

ɧɢɟ ɭɪɚɜɧɟɧɢɹ Ʌɢɧɞɥɢ ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨ-
ɞɨɦ ɢ ɫɜɨɞɢɬɫɹ ɤ ɬɨɦɭ, ɱɬɨɛɵ ɞɥɹ ɜɵɪɚɠɟɧɢɹ  ɧɚɣɬɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɜɢɞɟ 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɜɭɯ ɦɧɨɠɢɬɟɥɟɣ, ɤɨɬɨɪɨɟ ɞɚɜɚ-
ɥɨ ɛɵ ɪɚɰɢɨɧɚɥɶɧɭɸ ɮɭɧɤɰɢɸ ɨɬ s [1]. Ɍɨ ɟɫɬɶ 
ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɨɠɢ-
ɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɭɸɳɟɟ ɫɩɟɤɬɪɚɥɶɧɨɟ 
ɪɚɡɥɨɠɟɧɢɟ

ɝɞɟ  – ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚ-
ɫɚ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟ-
ɧɢ ɩɨɫɬɭɩɥɟɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ,  – ɧɟɤɨɬɨɪɵɟ ɪɚɰɢɨɧɚɥɶɧɵɟ 
ɮɭɧɤɰɢɢ ɨɬ s, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɚɡɥɨɠɢɬɶ ɧɚ ɦɧɨ-
ɠɢɬɟɥɢ. ȼ [2] ɩɨɤɚɡɚɧɨ, ɱɬɨ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚ-
ɧɢɹ ɜ ɨɱɟɪɟɞɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ ɤɚɤ                   (5)
ɝɞɟ  ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɤɨɪɧɢ ɤɭɛɢɱɟɫɤɨɝɨ 
ɭɪɚɜɧɟɧɢɹ 
Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ [6-7]. ɉɭɫɬɶ ɤɨɷɮ-

ɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɋɆɈ  ɝɞɟ  
ɢ  – ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɢɧɬɟɪɜɚɥɨɜ ɦɟɠɞɭ ɩɨɫɬɭ-
ɩɥɟɧɢɹɦɢ ɢ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ɋɚɫɫɦɨɬɪɢɦ 
ɞɥɹ ɭɞɨɛɫɬɜɚ ɫɥɭɱɚɣ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ  Ɍɨɝɞɚ ɫɪɟɞɧɢɣ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ 
ɩɨɫɬɭɩɥɟɧɢɹɦɢ  
ɉɭɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɣ ɢɧɬɟɪɜɚɥɨɜ 

ɦɟɠɞɭ ɩɨɫɬɭɩɥɟɧɢɹɦɢ ɢ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ   ɤɨɷɮɮɢɰɢɟɧɬɵ ɚɫɢɦɦɟɬɪɢɣ  ɉɪɢ ɷɬɢɯ ɡɧɚɱɟɧɢɹɯ ɜɯɨɞɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɋɆɈ ɧɚɱɚɥɶɧɵɟ ɦɨɦɟɧɬɵ 2-ɝɨ ɢ 3-ɝɨ ɩɨ-

ɪɹɞɤɨɜ ɞɥɹ ɨɛɨɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɛɭɞɭɬ:  Ʉɚɤ 
ɢɡɜɟɫɬɧɨ, ɞɥɹ ɩɭɚɫɫɨɧɨɜɫɤɨɝɨ ɩɨɬɨɤɚ ɩɚɪɚɦɟɬɪɵ  
ɉɪɢ ɬɚɤɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɯɨɞɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɣ (3) ɢ (4):  ɩɨɥɭɱɢɦ ɫɥɟ-
ɞɭɸɳɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ:                    (6)                     (7)
ɪɟɲɢɜ ɤɨɬɨɪɵɟ, ɧɚɣɞɟɦ ɷɬɢ ɩɚɪɚɦɟɬɪɵ.
Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦɵ (6) ɞɚɟɬ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶ-

ɬɚɬɵ:  ɚ ɫɢɫ-
ɬɟɦɵ (7)  
Ɍɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɭɛɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ɛɭ-
ɞɭɬ ɪɚɜɧɵ: 
Ɋɟɲɟɧɢɟ ɤɭɛɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ  ɬɟɦ ɠɟ ɦɟɬɨɞɨɦ ɞɚɟɬ 

ɫɥɟɞɭɸɳɢɟ ɤɨɪɧɢ:    ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɪɟɞɧɟɟ ɜɪɟɦɹ 
ɨɠɢɞɚɧɢɹ (5) ɪɚɜɧɨ  ɟɞ. ɜɪɟɦɟɧɢ.
ɉɨɞɯɨɞ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ
ȼɬɨɪɨɣ ɩɨɞɯɨɞ ɨɫɧɨɜɚɧ ɧɚ ɩɪɟɞɩɨɥɨɠɟɧɢɢ 

ɷɪɝɨɞɢɱɧɨɫɬɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɧɬɟɪɜɚɥɨɜ 
ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɡɚɹɜɤɢ ɜ ɨɱɟɪɟɞɢ ɫ ɭɱɟɬɨɦ ɪɚ-
ɰɢɨɧɚɥɶɧɨɣ ɮɨɪɦɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ ɨɬ 
ɷɤɫɩɨɧɟɧɬɵ [3]. ȼ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɩɥɨɬɧɨɫɬɢ ɜɢɞɚ (1) ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ ɢɦɟɟɬ ɜɢɞ          (8)
Ʉɥɸɱɟɜɵɦ ɦɨɦɟɧɬɨɦ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬ-

ɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ, 
ɨɩɪɟɞɟɥɹɟɦɨɣ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ Ʌɚɩɥɚɫɚ ɞɥɹ 
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Kartashevskiy I.V., Malakhov S.V., Mezentseva E.M.
ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɫɭɦɦɵ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢ-
ɱɢɧ 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɭɦɦɵ ɞɜɭɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢ-

ɱɢɧ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɢɯ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɫɜɟɪɬɤɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɫɥɚɝɚɟɦɵɯ. Ɍɨɝɞɚ 
ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɷɪɝɨɞɢɱɧɨɫɬɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɢ  ɩɨɜɟɞɟɧɢɟ ɟɟ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɟɣ 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɨ ɜɵɪɚɠɟɧɢɟɦ 
ɝɞɟ ɞɟɥɶɬɚ-ɮɭɧɤɰɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɡɧɚɱɟɧɢɟ ɩɥɨɬ-
ɧɨɫɬɢ ɩɪɢ  ɚ  – k-ɦɟɪɧɚɹ ɫɜɟɪɬɤɚ 
ɩɥɨɬɧɨɫɬɟɣ ɜɟɪɨɹɬɧɨɫɬɢ ɜɟɥɢɱɢɧ . Ɍɟɩɟɪɶ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ  ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɢ ɧɟɡɚɜɢɫɢɦɵɯ ɜɟɥɢɱɢɧ  ɧɚ ɨɫɧɨɜɟ ɫɜɨɣ-
ɫɬɜɚ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɫɥɚɝɚɟɦɵɯ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɫɭɦɦɵ ɫɥɚɝɚɟɦɵɯ 
ɨɩɪɟɞɟɥɢɬɫɹ ɜ ɜɢɞɟ
ɝɞɟ  ɋ ɭɱɟɬɨɦ ɮɨɪɦɭɥ (8), (1) ɢ (2) 
ɞɥɹ  ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ.
ɉɨɫɥɟɞɧɢɣ ɪɟɡɭɥɶɬɚɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɭɩɪɨɳɚ-

ɟɬ ɮɚɤɬɨɪɢɡɚɰɢɸ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ  ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɧɚɥɢɱɢɟɦ ɬɨɥɶɤɨ ɜɟɳɟɫɬ-
ɜɟɧɧɵɯ ɤɨɪɧɟɣ ɭ ɩɨɥɢɧɨɦɨɜ ɱɢɫɥɢɬɟɥɹ ɢ ɡɧɚɦɟ-
ɧɚɬɟɥɹ  
Ⱦɥɹ ɫɢɫɬɟɦɵ  ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɨɛ-

ɯɨɞɢɦɵɯ ɤɨɪɧɟɣ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɤɭɛɢɱɟɫɤɨɝɨ 
ɭɪɚɜɧɟɧɢɹ, ɤɨɬɨɪɨɟ ɡɚɞɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ [3]:   (9)
ɝɞɟ  ɚ ɤɨɷɮɮɢɰɢɟɧɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ

ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 
ɝɞɟ  – ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɤɨɪɧɢ ɤɭɛɢɱɟɫɤɨɝɨ 
ɭɪɚɜɧɟɧɢɹ (9).
ȿɫɥɢ ɩɨɞɫɬɚɜɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɚɧɟɟ ɡɧɚɱɟɧɢɹ        ɜ (9), ɬɨ ɩɨɥɭɱɢɦ ɤɭɛɢɱɟ-

ɫɤɨɟ ɭɪɚɜɧɟɧɢɟ 
ɤɨɪɧɹɦɢ ɭɪɚɜɧɟɧɢɹ ɛɭɞɭɬ ɹɜɥɹɬɶɫɹ  ɩɨɞɫɬɚ-
ɜɢɜ ɤɨɬɨɪɵɟ ɜ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɫɪɟɞɧɟɝɨ ɜɪɟɦɟ-
ɧɢ ɨɠɢɞɚɧɢɹ, ɩɨɥɭɱɢɦ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ .
Ɂɚɤɥɸɱɟɧɢɟ
ȼɵɲɟ ɪɚɫɫɦɨɬɪɟɧɵ ɞɜɚ ɪɚɡɥɢɱɧɵɯ ɩɨɞɯɨɞɚ ɤ 

ɨɩɪɟɞɟɥɟɧɢɸ ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɜ ɫɢɫɬɟ-
ɦɟ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɇ2/ɇ2/1. ɉɟɪɜɵɣ ɩɨɞ-
ɯɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɫɩɟɤɬɪɚɥɶɧɨɦ ɦɟɬɨɞɟ ɪɟɲɟɧɢɹ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ Ʌɢɧɞɥɢ, ɞɚɥ ɫɪɟɞɧɟɟ 
ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ  ȼɬɨɪɨɣ ɩɨɞɯɨɞ, 
ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɷɪɝɨɞɢɱɧɨɫɬɢ ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ 
ɡɚɹɜɤɢ ɜ ɨɱɟɪɟɞɢ ɢ ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɰɢɨɧɚɥɶɧɭɸ 
ɮɨɪɦɭ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ ɨɬ ɷɤɫɩɨɧɟɧɬɵ, 
ɞɚɥ ɪɟɡɭɥɶɬɚɬ  ɋɪɚɜɧɢɜɚɹ ɞɜɚ ɩɨɥɭɱɟɧ-
ɧɵɯ ɡɧɚɱɟɧɢɹ, ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ ɢɯ ɯɨɪɨɲɟɟ ɫɨɜɩɚ-
ɞɟɧɢɟ (ɪɚɡɧɢɰɚ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 7%).
ɇɟɞɨɫɬɚɬɤɨɦ ɩɟɪɜɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 

ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ, ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɜɵɱɢɫɥɟ-
ɧɢɢ ɦɨɦɟɧɬɨɜ, ɥɟɝɤɨ ɩɨɥɭɱɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɪɟɚɥɶɧɨɣ ɫɢɫɬɟɦɵ G/G/1 ɫɢɫɬɟɦɨɣ ɇ2/ɇ2/1, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɪɟɲɟɧɢɟɦ 
ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ (6) ɢ (7) ɥɢɲɶ ɞɥɹ ɬɪɟɯ ɦɨɦɟɧ-
ɬɨɜ ɢɫɩɨɥɶɡɭɟɦɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ. ɉɪɢ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ  ɱɬɨ ɦɨɝɥɨ ɛɵ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɪɚɫɱɟɬɨɜ ɫɪɟɞ-
ɧɟɝɨ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ, ɩɨɬɪɟɛɭɟɬɫɹ ɜɵɱɢɫɥɟ-
ɧɢɟ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɦɨɦɟɧɬɨɜ (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɩɨɪɹɞɤɚ K+1 ɢ L+1), ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɥɨɠɧɢɬ 
ɡɚɞɚɱɭ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ ɬɢɩɚ (6) ɢ (7).
ɉɪɢ ɜɬɨɪɨɦ ɩɨɞɯɨɞɟ ɩɟɪɟɯɨɞ ɤ ɚɩɩɪɨɤɫɢɦɚɰɢɢ  ɩɪɢɜɟɞɟɬ ɬɨɥɶɤɨ ɤ ɩɨɜɵɲɟɧɢɸ ɩɨɪɹɞ-

ɤɚ ɥɢɧɟɣɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɬɢɩɚ (9), ɱɬɨ, ɨɞɧɚɤɨ, ɧɟ 
ɫɧɢɦɚɟɬ ɩɪɨɛɥɟɦɵ ɜɵɱɢɫɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɚɩ-
ɩɪɨɤɫɢɦɢɪɭɸɳɢɯ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɯ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɣ. ȼɨɡɦɨɠɧɵɣ ɜɚɪɢɚɧɬ ɜɵɱɢɫɥɟɧɢɹ 
ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɫɦɨɬɪɟɧ ɜ [4]. Ʉɪɨɦɟ ɬɨɝɨ, 
ɩɪɢ ɜɬɨɪɨɦ ɩɨɞɯɨɞɟ ɦɨɠɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɫɬɨ 
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COMPARISON OF DIFFERENT APPROACHES FOR ESTIMATING THE AVERAGE 
WAITING TIME IN THE QUEUE FOR QUEUING SYSTEM ɇ2/ɇ2/1

Kartashevskiy I.V., Malakhov S.V., Mezentseva E.M.
Povolzhskiy State University of Telecommunications and Informatics

E-mail: ivk@psuti.ruThe article discusses two different approaches for estimating the average waiting time of a request in a queue for queuing systems with second order hyperexponential distribution of interarrival and service time. The fi rst approach involves solving the Lindley integral equation using the spectral method and reduces to fi nding an expression for the spectral decomposition as a composition of two multipliers that would give a rational function of an argument. The second approach is based on the assumption of ergodicity of the initial sequence of waiting time for a request in a queue considering the rational form of the Laplace transform from the exponent. The key point of this approach is the usage of the characteristic function defi ned by the Laplace transform for the probability density function of the sum of the random variables. To calculate the average delay time in the queue, the parameters of hyperexponential distributions are determined with the approximation of random variables defi ning the interarrival and service time at the level of three moment characteristics. This approach is designed to improve the adequacy and reliability of 
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Kartashevskiy I.V., Malakhov S.V., Mezentseva E.M.queuing models. In addition, only for the input distributions of the queuing system described by the hyperexponential distribution of the second order we can get an analytical solution for average waiting time.
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ɉɚɪɚɦɟɬɪɵ ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɟɬɢ, ɬɚɤɢɟ ɤɚɤ ɡɚɞɟɪɠɤɚ, ɞɠɢɬɬɟɪ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɬɟɪɢ ɡɚɹɜɨɤ, ɹɜɥɹɸɬɫɹ 
ɜɟɫɶɦɚ ɜɚɠɧɵɦɢ ɩɪɢ ɨɰɟɧɤɟ ɤɚɱɟɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɟɬɟɣ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɡɚ-
ɞɟɪɠɤɟ, ɜ ɬɨɠɟ ɜɪɟɦɹ ɞɠɢɬɬɟɪ ɡɚɞɟɪɠɤɢ ɹɜɥɹɟɬɫɹ ɧɟ ɦɟɧɟɟ ɜɚɠɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɨɩɪɟɞɟɥɹɸɳɟɣ ɤɚɱɟɫɬɜɨ ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ ɜ ɫɟɬɹɯ ɫ ɨɛɪɚɛɨɬɤɨɣ ɦɭɥɶɬɢɦɟɞɢɣɧɵɯ ɩɨɬɨɤɨɜ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɨɱɟɪɟɞɟɣ G/M/1 ɢ 
ɩɪɨɛɥɟɦɚ ɨɰɟɧɤɢ ɞɠɢɬɬɟɪɚ ɜ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ. ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɞɠɢɬɬɟɪɚ ɜ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ 
ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɨɬɨɤɨɜ ɫ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɞɥɢɧ ɩɚɤɟɬɨɜ ɢ ɫ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ, ɉɚɪɟɬɨ ɢ ȼɟɣ-
ɛɭɥɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɨɜ ɩɪɨ-
ɢɡɜɨɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɉɪɢɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɨɰɟɧɤɢ ɞɠɢɬɬɟɪɚ.
Ключевые слова: ɞɠɢɬɬɟɪ, ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɫɢɫɬɟɦɵ ɨɱɟɪɟɞɟɣ, ns2, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɪɜɚɥɨɜ 
ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ

ȼɜɟɞɟɧɢɟ
ɋɨɜɪɟɦɟɧɧɵɟ ɫɟɬɢ ɫɜɹɡɢ ɨɬɥɢɱɚɸɬɫɹ ɦɧɨɝɨɨ-

ɛɪɚɡɢɟɦ ɭɫɥɭɝ, ɢ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɨɥɶɲɢɦ ɤɨɥɢ-
ɱɟɫɬɜɨɦ ɩɪɨɬɨɤɨɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɚɧɧɵɯ ɭɫɥɭɝ. Ɉɫɧɨɜɧɨɣ ɡɚɞɚ-
ɱɟɣ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɭɳɟɫɬɜɭɸɳɢɯ IP-ɫɟɬɟɣ ɹɜɥɹ-
ɟɬɫɹ ɢɧɬɟɝɪɚɰɢɹ ɢ ɩɨɞɞɟɪɠɤɚ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ 
ɩɪɢɥɨɠɟɧɢɣ ɢ ɫɟɪɜɢɫɨɜ, ɨɛɴɟɞɢɧɹɸɳɢɯ ɝɨɥɨɫ, 
ɞɚɧɧɵɟ, ɩɨɬɨɤɨɜɨɟ ɜɟɳɚɧɢɟ ɢ VoD. Ɋɚɡɥɢɱɧɵɟ 
ɬɢɩɵ ɧɨɫɢɬɟɥɟɣ, ɨɛɦɟɧɢɜɚɸɳɢɟɫɹ ɷɬɢɦɢ ɩɪɢɥɨ-
ɠɟɧɢɹɦɢ, ɢɦɟɸɬ ɪɚɡɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɬɧɨɲɟ-
ɧɢɢ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ, ɡɚɞɟɪɠɤɢ, ɞɠɢɬɬɟɪɚ ɢ 
ɧɚɞɟɠɧɨɫɬɢ.
ȼɚɠɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɤɚɱɟɫɬ-

ɜɚ ɭɫɥɭɝ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɞɥɹ ɪɚɡ-
ɥɢɱɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɚɪɚɦɟɬɪɚɦ 
ɤɚɱɟɫɬɜɚ ɭɫɥɭɝ ɪɚɡɥɢɱɧɵ. Ɍɪɚɞɢɰɢɨɧɧɨ ɜ ɤɚɱɟɫɬɜɟ 
ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɭɪɨɜɟɧɶ ɤɚɱɟɫɬ-
ɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɸɬ ɡɚɞɟɪɠɤɭ, ɞɠɢɬɬɟɪ 
ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɬɟɪɶ ɩɚɤɟɬɨɜ. Ⱦɥɹ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɭɥɶɬɢɦɟɞɢɣɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟ-
ɧɢɟ ɢɦɟɟɬ ɡɚɞɟɪɠɤɚ ɢ ɟё ɜɚɪɢɚɰɢɹ, ɢɥɢ ɞɠɢɬɬɟɪ. 
Ⱦɚɧɧɵɣ ɩɚɪɚɦɟɬɪ ɨɤɚɡɵɜɚɟɬ ɫɟɪɶɟɡɧɨɟ ɜɥɢɹɧɢɟ 
ɧɚ ɤɚɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɚɮɢɤɚ ɩɪɢɥɨɠɟɧɢɣ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. Ʉ ɬɚɤɢɦ ɩɪɢɥɨɠɟɧɢɹɦ ɨɬɧɨ-
ɫɹɬ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ IPTV, ɜɢɞɟɨɤɨɧɮɟɪɟɧɰɢɢ, VoD, VoIP. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɠɢɬɬɟɪ ɡɚɞɟɪɠɤɢ 
ɨɫɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟ-
ɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɇɚɩɪɢɦɟɪ, ɨɰɟɧɤɚ ɞɠɢɬɬɟɪɚ 
ɢ ɭɩɪɚɜɥɟɧɢɟ ɞɠɢɬɬɟɪɨɦ ɦɨɝɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ 
ɭɦɟɧɶɲɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ ɩɟɪɟɩɨɥɧɟɧɢɹ ɛɭɮɟɪɚ, 
ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɹɦ ɩɚɤɟɬɨɜ, ɤɨɝɞɚ ɩɪɢɥɨɠɟ-

ɧɢɟ ɧɟ ɩɪɢɧɢɦɚɟɬ ɩɚɤɟɬɵ ɜ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ 
ɜɪɟɦɟɧɢ.
ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɠɢɬɬɟɪɚ ɤɚɤ ɜɚɠɧɨɝɨ ɩɚɪɚɦɟ-

ɬɪɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɩɨɜɟɞɟɧɢɟ ɬɪɚɮɢɤɚ, ɹɜɥɹ-
ɟɬɫɹ ɜɟɫɶɦɚ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ.
Ɉɩɪɟɞɟɥɢɦ ɞɠɢɬɬɟɪ ɤɚɤ                       (1)

ɝɞɟ  – ɜɪɟɦɹ ɩɟɪɟɞɚɱɢ i-ɝɨ ɩɚɤɟɬɚ. Ɉɬɦɟɬɢɦ, 
ɱɬɨ ɜ [1] ɩɨɞ ɞɠɢɬɬɟɪɨɦ ɩɨɧɢɦɚɸɬ ɫɪɟɞɧɸɸ ɚɛ-
ɫɨɥɸɬɧɭɸ ɜɚɪɢɚɰɢɸ ɡɚɞɟɪɠɤɢ, ɚ ɜ [2] ɞɠɢɬɬɟɪ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɢɡɦɟɧɟɧɢɟ ɡɚɞɟɪɠɤɢ ɜ ɩɨɬɨɤɟ 
ɨɬ ɧɟɤɨɬɨɪɨɝɨ ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ.
ɉɪɨɛɥɟɦɚ ɨɰɟɧɤɢ ɞɠɢɬɬɟɪɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 

ɜɨ ɦɧɨɝɢɯ ɪɚɛɨɬɚɯ. ɇɚɩɪɢɦɟɪ, ɜ [3] ɩɪɟɞɥɨɠɟɧɵ 
ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɞɠɢɬɬɟɪɚ ɜ ɬɚɧɞɟɦɧɨɣ ɨɱɟɪɟɞɢ. 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɜ ɤɚɱɟɫɬɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟ-
ɥɢ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɸɬ ɫɢɫɬɟɦɭ M/M/1, ɬɨ ɟɫɬɶ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɦɚɪɤɨɜɫɤɚɹ ɦɨɞɟɥɶ ɩɨɫɬɭɩɥɟɧɢɹ 
ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɡɚɹɜɨɤ. Ɍɚɤɭɸ ɦɨɞɟɥɶ ɬɪɚɮɢɤɚ 
ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɫɩɪɚɜɟɞɥɢɜɨɣ, ɧɚɩɪɢɦɟɪ, ɧɚ ɭɪɨɜ-
ɧɟ ɚɝɪɟɝɚɰɢɢ ɬɪɚɮɢɤɚ ɦɭɥɶɬɢɫɟɪɜɢɫɧɨɣ ɫɟɬɢ. Ⱦɥɹ 
ɛɨɥɶɲɢɧɫɬɜɚ ɩɨɬɨɤɨɜ ɞɚɧɧɚɹ ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ 
ɫɥɢɲɤɨɦ ɭɩɪɨɳɟɧɧɨɣ [4-6]. ɑɚɳɟ ɩɪɢɯɨɞɢɬɫɹ 
ɢɦɟɬɶ ɞɟɥɨ ɫ ɩɨɬɨɤɚɦɢ, ɨɛɥɚɞɚɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 
ɫɚɦɨɩɨɞɨɛɢɹ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɮɢɤɚ, 
ɬɚɤɢɯ ɤɚɤ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ ɢ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɚɤɟɬɨɜ, ɯɚɪɚɤɬɟɪɧɵ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ ɫ ɬɹɠɟɥɵɦɢ ɯɜɨɫɬɚɦɢ ɢ ɧɚɥɢɱɢɟ ɤɨɪɪɟɥɹɰɢ-
ɨɧɧɵɯ ɫɜɹɡɟɣ. ɉɨɷɬɨɦɭ ɫɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ, 
ɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɧɟɩɭɚɫɫɨɧɨɜɫɤɢɣ ɬɪɚɮɢɤ, ɥɭɱ-
ɲɟ ɨɩɢɫɵɜɚɸɬɫɹ ɦɨɞɟɥɹɦɢ G/G/1 (G/G/n).
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ȼ [11] ɩɪɢɜɟɞɟɧɵ ɪɟɲɟɧɢɹ ɩɨ ɨɰɟɧɤɟ ɞɠɢɬɬɟɪɚ 

ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɧɟɩɭɚɫɫɨɧɨɜɫɤɢɯ ɩɨɬɨɤɨɜ, ɝɞɟ ɢɫ-
ɫɥɟɞɭɟɬɫɹ ɜɥɢɹɧɢɟ ɞɥɢɧɧɵɯ ɩɚɤɟɬɨɜ ɧɚ ɡɚɞɟɪɠɤɭ 
ɤɨɪɨɬɤɢɯ ɩɚɤɟɬɨɜ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɥɟɤɨɦɦɭɧɢɤɚ-
ɰɢɨɧɧɵɯ ɫɟɬɹɯ ɫ ɤɨɦɦɭɬɚɰɢɟɣ ɩɚɤɟɬɨɜ. ȼ [8-10] 
ɩɪɢɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɤɜɨɡɧɨɝɨ ɞɠɢɬɬɟɪɚ ɨɛɳɟɝɨ ɩɨ-
ɬɨɤɚ ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɦ ɢ ɦɚɥɨɢɧɬɟɧɫɢɜɧɨɦ ɞɜɢ-
ɠɟɧɢɢ (ɞɚɧɧɚɹ ɬɟɦɚ ɧɚɲɥɚ ɪɚɡɜɢɬɢɟ ɜ [13-14] ɩɪɢ 
ɚɧɚɥɢɡɟ ɡɚɞɟɪɠɤɢ ɩɚɤɟɬɨɜ).
ȼ [12] ɩɪɢɜɟɞɟɧɵ ɧɟɤɨɬɨɪɵɟ ɩɪɢɦɟɪɵ ɪɚɫ-

ɱɟɬɚ ɞɠɢɬɬɟɪɚ ɡɚɞɟɪɠɤɢ ɩɚɤɟɬɨɜ ɬɪɚɮɢɤɚ ɩɪɢ 
ɨɛɪɚɛɨɬɤɟ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ ɦɚɫɫɨɜɨɝɨ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ ɜ ɨɞɢɧɨɱɧɨɣ ɨɱɟɪɟɞɢ. Ɋɚɫɫɦɨɬɪɟɧɵ 
ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɞɯɨɞɨɜ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɞɠɢɬɬɟɪɚ 
ɜ ɫɢɫɬɟɦɟ G/G/1, ɩɪɢɱɟɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɨɫɨɛɟɧ-
ɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɨɝɨ ɬɪɚɮɢɤɚ ɜ ɨɫɧɨɜɧɨɦ ɯɚɪɚɤ-
ɬɟɪɢɡɭɸɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɉɚɪɟɬɨ ɢ ȼɟɣɛɭɥɥɚ.
ɉɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɪɚɫɲɢɪɢɬɶ ɫɩɟɤɬɪ ɢɫ-

ɩɨɥɶɡɭɟɦɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɫ ɬɹɠɟɥɵɦɢ ɯɜɨɫɬɚɦɢ 
ɩɪɢ ɚɧɚɥɢɡɟ ɞɠɢɬɬɟɪɚ, ɩɪɨɜɟɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ IP-ɬɪɚɮɢɤɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɦɨɞɟɥɟɣ ɢ ɞɚɬɶ ɚɧɚɥɢɬɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɞɠɢɬɬɟɪɚ 
ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɨɜ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɬɪɚɮɢɤɚ ɜ ɫɢɫɬɟ-
ɦɟ G/M/1. 
ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɜ ɩɪɨɝɪɚɦɦɟ ns2
ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɞɥɹ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟ-

ɥɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɝɪɚɦɦɚ ns2. Ⱦɚɧɧɚɹ 
ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɛɨɥɶɲɨɣ ɧɚ-
ɛɨɪ ɦɨɞɟɥɟɣ ɬɪɚɮɢɤɚ ɫ ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɪɚɛɨɬɤɢ ɬɪɚɮɢɤɚ, ɡɚɪɟɝɢɫɬɪɢ-
ɪɨɜɚɧɧɨɝɨ ɧɚ ɪɟɚɥɶɧɨɣ ɫɟɬɢ. Ɇɨɞɟɥɶ ɨɛɪɚɛɨɬɤɢ 
ɬɪɚɮɢɤɚ ɪɟɚɥɢɡɨɜɚɧɚ ɫɨɝɥɚɫɧɨ ɫɯɟɦɟ, ɪɢɫɭɧɨɤ 1. 

Ɋɢɫɭɧɨɤ 1. ɋɯɟɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ns2
ɂɫɫɥɟɞɭɟɦɵɣ ɬɪɚɮɢɤ ɨɩɢɫɵɜɚɟɬɫɹ ɦɨɞɟɥɶɸ G/M/1, ɝɞɟ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ 

ɨɩɢɫɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ: 
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ, ɉɚɪɟɬɨ, ȼɟɣɛɭɥɥɚ. ȼ ɪɚɦɤɚɯ 
ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɬɚɤɠɟ ɨɛɪɚɛɚɬɵɜɚɥɫɹ ɬɪɚɮɢɤ, 
ɫɧɹɬɵɣ ɧɚ ɪɟɚɥɶɧɨɣ ɫɟɬɢ ɨɩɟɪɚɬɨɪɚ ɫɜɹɡɢ [7], 
ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ ɤɨɬɨɪɨɝɨ 
ɨɩɢɫɵɜɚɥɢɫɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ Dagym. ȼ ɤɚɱɟɫɬ-
ɜɟ ɦɨɞɭɥɹ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɭɪɨɜɧɹ ɜɵɛɪɚɧ UDP, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞɚɜɚɬɶ 
ɩɚɤɟɬɵ ɛɟɡ ɩɨɜɬɨɪɧɵɯ ɩɟɪɟɞɚɱ ɜ ɫɥɭɱɚɟ ɩɨɬɟɪɢ ɢ 
ɛɟɡ ɩɨɞɬɜɟɪɠɞɟɧɢɣ.
ɉɪɢɦеɪ 1. ɗɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ. ȼ ɞɚɧ-
ɧɨɦ ɩɪɢɦɟɪɟ ɦɨɞɟɥɢɪɭɟɬɫɹ ɨɱɟɪɟɞɶ ɬɢɩɚ M/M/1. 
Ɏɭɧɤɰɢɹ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɦɟ-
ɟɬ ɜɢɞ                     (2)
ɝɞɟ λ – ɩɚɪɚɦɟɬɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ 
ɷɬɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɫɬɭɩɥɟɧɢɹ ɩɚɤɟɬɨɜ;  – 
ɧɟɩɪɟɪɵɜɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ.
ȼ ɩɪɨɝɪɚɦɦɟ ns2 ɞɚɧɧɚɹ ɦɨɞɟɥɶ ɬɪɚɮɢɤɚ ɡɚɞɚ-

ɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɤɨɞɨɦ:set udp [new Agent/UDP]$ns attach-agent $s2 $udpset rng1 [new RNG]$rng1 seed 1set arrival_t [new RandomVariable/Exponential]$arrival_t use-rng $rng1$arrival_t set avg_ 10$arrival_t set shape_ 1set rng2 [new RNG]$rng2 seed 1set pktSize [new RandomVariable/Exponential]$pktSize  use-rng $rng2$pktSize  set avg_ 10$pktSize  set shape_ 1set null [new Agent/Null]$ns attach-agent $dest $null$ns connect $udp $null
Ɋɟɡɭɥɶɬɚɬ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ 

ɨɛɪɚɛɨɬɤɟ ɬɪɚɮɢɤɚ ɦɨɞɟɥɢ M/M/1 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.
Ɋɢɫɭɧɨɤ 2. Ɋɟɡɭɥɶɬɚɬɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɫɢɫɬɟɦɵ M/M/1
ɉɪɢɦеɪ 2. Ɇɨɞɟɥɶ ɬɪɚɮɢɤɚ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 

ɉɚɪɟɬɨ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ. Ɍɚ-
ɤɭɸ ɫɢɫɬɟɦɭ ɦɨɠɧɨ ɨɛɨɡɧɚɱɢɬɶ ɤɚɤ P/M/1. Ɋɚɫ-
ɩɪɟɞɟɥɟɧɢɟ ɉɚɪɟɬɨ ɢɦɟɟɬ ɜɢɞ
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Ȼɭɪɚɧɨɜɚ Ɇ.Ⱥ., Ʉɚɪɬɚɲɟɜɫɤɢɣ ȼ.Ƚ.                         (3)
ɝɞɟ α – ɩɚɪɚɦɟɬɪ ɮɨɪɦɵ; ȕ – ɦɚɫɲɬɚɛɧɵɣ ɩɚɪɚ-
ɦɟɬɪ. ɋɢɫɬɟɦɚ P/M/1 ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɚɧɚɥɨɝɢɱɧɨ 
ɩɨɞɯɨɞɭ, ɪɟɚɥɢɡɨɜɚɧɧɨɦɭ ɜ [6]. ɉɚɪɚɦɟɬɪɵ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɹ: α=2, ȕ=1.
ȼ ɩɪɨɝɪɚɦɦɟ ns2 ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɫ ɪɚɫ-

ɩɪɟɞɟɥɟɧɢɟɦ ɉɚɪɟɬɨ ɡɚɞɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɤɨ-
ɞɨɦ:set udp [new Agent/UDP]$ns attach-agent $s2 $udpset rng1 [new RNG]$rng1 seed 1set arrival_t [new RandomVariable/Pareto]$arrival_t use-rng $rng1$arrival_t set avg_ 10$arrival_t set shape_ 2
ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɬɪɚɮɢɤɚ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɉɚ-

ɪɟɬɨ ɞɥɹ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ 
ɢɡɦɟɧɟɧɢɟ ɞɠɢɬɬɟɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɝɪɭɡɤɢ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3. 

Ɋɢɫɭɧɨɤ 3. Ɋɟɡɭɥɶɬɚɬɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ  
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ P/M/1

Ɇɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɧɚɝɪɭɡɤɢ 
ɞɠɢɬɬɟɪ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ.
ɉɪɢɦеɪ 3. Ɇɨɞɟɥɶ ɬɪɚɮɢɤɚ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 

ȼɟɣɛɭɥɥɚ ɞɥɹ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚ-
ɦɢ. Ɍɚɤɭɸ ɫɢɫɬɟɦɭ ɦɨɠɧɨ ɨɛɨɡɧɚɱɢɬɶ ɤɚɤ W/M/1. 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȼɟɣɛɭɥɥɚ ɟɫɬɶ           (4)
ɝɞɟ α – ɩɚɪɚɦɟɬɪ ɮɨɪɦɵ, ȕ – ɦɚɫɲɬɚɛɧɵɣ ɩɚɪɚ-
ɦɟɬɪ. Ⱦɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ ɛɵɥɢ ɪɚɫ-
ɫɦɨɬɪɟɧɵ ɞɜɚ ɧɚɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ: 1) α=2, ȕ=1; 2) 
α=3, ȕ=1 (ɩɪɢ α=1, ȕ=1 ɪɚɫɩɪɟɞɟɥɟɧɢɟ ȼɟɣɛɭɥɥɚ 
ɜɵɪɨɠɞɚɟɬɫɹ ɜ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ). ɉɨɥɭɱɟɧɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɧɟ ɢɦɟɸɬ ɡɚɦɟɬɧɵɯ ɪɚɡɥɢɱɢɣ, ɩɨɷɬɨ-
ɦɭ ɧɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɨɥɶɤɨ 
ɞɥɹ α=2, ȕ=1.

 
Ɋɢɫɭɧɨɤ 4. Ɋɟɡɭɥɶɬɚɬɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɫɢɫɬɟɦɵ W/M/1
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚɛɥɸɞɚɟɦ ɡɚɦɟɬɧɵɣ ɪɨɫɬ 

ɞɠɢɬɬɟɪɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɧɚɝɪɭɡɤɢ.
ɉɪɢɦеɪ 4. Ɍɪɚɮɢɤ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɣ ɧɚ 

ɪɟɚɥɶɧɨɣ ɫɟɬɢ. Ⱦɚɧɧɵɣ ɩɨɬɨɤ ɡɚɞɚɟɬɫɹ ɜ ns2 ɫɥɟ-
ɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:set udp1 [new Agent/UDP]$ns attach-agent $s2 $udp1set ss_fi le2 [new Application/Traffi c/Trace]set trace2 [new Tracefi le] $trace2 fi lename iptv.dat$ss_fi le2 attach-tracefi le $trace2$ss_fi le2 attach-agent $udp1set null1 [new Agent/Null]$ns attach-agent $dest2 $null1$ns connect $udp2 $null1
Ʉɚɤ ɛɵɥɨ ɭɤɚɡɚɧɨ ɜɵɲɟ, ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ 

ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ ɞɥɹ ɞɚɧɧɨɝɨ ɬɪɚɮɢɤɚ ɥɭɱɲɟ ɜɫɟ-
ɝɨ ɚɩɩɪɨɤɫɢɦɢɪɭɸɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ Dagym, 
ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɜɢɞ                 (5)
ɝɞɟ k>0 ɢ α>0 – ɩɚɪɚɦɟɬɪɵ ɮɨɪɦɵ; ȕ>0 – ɦɚɫ-
ɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; Ȗ –  ɩɚɪɚɦɟɬɪ ɫɞɜɢɝɚ. 
Ɉɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ Ȗ≤x<∞ ɫ 

ɩɚɪɚɦɟɬɪɚɦɢ k=0,083; ε=5,9 ; ȕ=0,0014; Ȗ=0. 
ɇɚ ɪɢɫɭɧɤɟ 5 ɩɨɤɚɡɚɧɨ ɢɡɦɟɧɟɧɢɟ ɞɠɢɬɬɟɪɚ 
ɡɚɞɟɪɠɤɢ ɩɚɤɟɬɨɜ ɪɟɚɥɶɧɨɝɨ ɬɪɚɮɢɤɚ ɜ ɩɪɨ-
ɰɟɫɫɟ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɇɚ-
ɱɚɥɶɧɵɟ ɜɵɛɪɨɫɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɟɭɫɬɚɧɨ-
ɜɢɜɲɢɦɫɹ ɪɟɠɢɦɨɦ ɜ ɧɚɱɚɥɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ (ɩɟɪɟɯɨɞɧɵɦ ɪɟɠɢɦɨɦ). ȼ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ 
ɪɟɠɢɦɟ ɬɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫɢɥɶɧɨɟ ɢɡɦɟɧɟ-
ɧɢɟ ɡɚɞɟɪɠɤɢ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɞɠɢɬɬɟɪɚ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɞɚɧɧɵɟ ɪɢɫɭɧɤɚ 5, ɦɨɠɧɨ ɡɚ-
ɦɟɬɢɬɶ ɤɨɪɪɟɥɹɰɢɸ ɩɨɜɟɞɟɧɢɹ ɡɚɞɟɪɠɤɢ ɢ 
ɞɠɢɬɬɟɪɚ.
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Ɋɢɫɭɧɨɤ 5. Ɋɟɡɭɥɶɬɚɬɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɨɛɪɚɛɨɬɤɢ ɪɟɚɥɶɧɨɝɨ ɬɪɚɮɢɤɚ
Ɋɢɫɭɧɨɤ 6. ɂɡɦɟɧɟɧɢɟ ɞɠɢɬɬɟɪɚ ɡɚɞɟɪɠɤɢ ɩɚɤɟɬɨɜ  ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɝɪɭɡɤɢ ɫɟɬɢ ɞɥɹ ɪɟɚɥɶɧɨɝɨ ɬɪɚɮɢɤɚ Dagym
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɚɥɶɧɨɝɨ ɬɪɚɮɢɤɚ (ɤɨɝɞɚ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɵɫɬɭɩɚɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ Dagym) ɩɨɤɚɡɚɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 6.

Ɋɢɫɭɧɨɤ 7. ɂɡɦɟɧɟɧɢɟ ɡɚɞɟɪɠɤɢ ɩɚɤɟɬɨɜ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɝɪɭɡɤɢ ɫɟɬɢ

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɚ 
ɨɰɟɧɟɧɚ ɡɚɞɟɪɠɤɚ ɞɥɹ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɥɭ-
ɱɚɟɜ. ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɨ 
ɡɚɞɟɪɠɤɟ ɩɪɢ ɢɦɢɬɚɰɢɨɧɧɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɢɫ-
ɫɥɟɞɭɟɦɵɯ ɩɨɬɨɤɨɜ.
Ɉɛɪɚɬɢɦ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɪɢ ɫɧɢɠɟɧɢɢ ɧɚɝɪɭɡ-

ɤɢ ɡɚɞɟɪɠɤɚ ɨɛɪɚɳɚɟɬɫɹ ɜ ɧɨɥɶ, ɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɧɚɝɪɭɡɤɢ ɜɨɡɪɚɫɬɚɟɬ, ɢ ɩɪɢ ρ≈1 ɡɚɞɟɪɠɤɚ ɫɬɪɟɦɢɬ-
ɫɹ ɤ ∞. ȼ ɬɨɠɟ ɜɪɟɦɹ ɩɨɜɟɞɟɧɢɟ ɞɠɢɬɬɟɪɚ ɫɢɥɶɧɨ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɨɜɟɞɟɧɢɹ ɡɚɞɟɪɠɤɢ. Ɇɨɠɧɨ ɡɚɦɟ-
ɬɢɬɶ, ɱɬɨ ɜ ɫɥɭɱɚɟ ɨɛɪɚɛɨɬɤɢ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 
ɬɢɩɨɜ ɬɪɚɮɢɤɚ ɞɠɢɬɬɟɪ ɧɟ ɨɛɪɚɳɚɟɬɫɹ ɜ ɧɨɥɶ ɩɪɢ 
ρ≈0 ɢ ɧɟ ɫɬɚɧɨɜɢɬɫɹ ɛɟɫɤɨɧɟɱɧɵɦ ɩɪɢ ρ≈1.
Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɞɠɢɬɬɟɪɚ 
ɡɚɞɟɪɠɤɢ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɨɜ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɬɪɚɮɢɤɚ
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɨɰɟɧɨɤ ɞɠɢɬ-

ɬɟɪɚ ɩɪɢ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɞɥɢ-
ɬɟɥɶɧɨɫɬɢ ɩɚɤɟɬɨɜ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɪɟɡɭɥɶɬɚɬɨɦ, 
ɩɪɢɜɟɞɟɧɧɵɦ ɜ [12], ɩɪɢ ɷɬɨɦ ɞɠɢɬɬɟɪ ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ [2] ɩɨ ɮɨɪɦɭɥɟ (1). Ⱦɥɹ ɫɪɟɞɧɟɝɨ 
ɡɧɚɱɟɧɢɹ ɞɠɢɬɬɟɪɚ ɫɩɪɚɜɟɞɥɢɜɨ    (6)
ɝɞɟ  - ɮɭɧɤɰɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ  (Ɏɉȼ) ɞɥɹ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚ-
ɦɢ;  - Ɏɉȼ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ;   – Ɏɉȼ ɜɪɟɦɟɧɢ ɩɟɪɟɞɚɱɢ. Ⱦɥɹ ɫɢɫɬɟɦɵ G/M/1 (6) 
ɩɪɢɦɟɬ ɜɢɞ       (7)
ɝɞɟ  – ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ Ɏɉȼ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ R(y) – ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚ-
ɤɟɬɚɦɢ,                   (8)
η – ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ 
η=μ(1-ρ), ɝɞɟ ρ – ɩɚɪɚɦɟɬɪ ɧɚɝɪɭɡɤɢ, ɢɦɟɸɳɢɣ ɜ 
ɞɚɧɧɨɦ ɢɡɥɨɠɟɧɢɢ ɫɦɵɫɥ ɜɟɪɨɹɬɧɨɫɬɢ ɨɠɢɞɚɧɢɹ 
ɢ ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ  μ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɚɤɟɬɨɜ.
Ʉɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɜɵɲɟ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɨɜ 

ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ 
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ, ɉɚɪɟɬɨ, ȼɟɣɛɭɥɥɚ. ɉɪɨɢɡɜɟ-
ɞɟɦ ɨɰɟɧɤɭ ɞɠɢɬɬɟɪɚ ɜ ɫɢɫɬɟɦɟ G/M/1 ɞɥɹ ɜɵ-
ɛɪɚɧɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ.
ɉɪɢɦеɪ 5. ɗɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɞɥɹ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɨɫɬɭɩɥɟɧɢɹɦɢ ɩɚɤɟɬɨɜ ɫɨɨɬ-
ɜɟɬɫɬɜɭɟɬ Ɏɉȼ ɜɢɞɚ 
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                       (9)
ɝɞɟ  ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ ɜ ɷɬɨɦ 
ɫɥɭɱɚɟ                          (10)
ɢ ɞɥɹ ɞɠɢɬɬɟɪɚ ɢɡ (7) ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ                              (11)
ɇɚ ɪɢɫɭɧɤɟ 8 ɩɨɤɚɡɚɧɨ ɢɡɦɟɧɟɧɢɟ ɞɠɢɬɬɟɪɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɝɪɭɡɤɢ ɜ ɫɥɭɱɚɟ ɨɛɪɚɛɨɬɤɢ ɬɪɚ-
ɮɢɤɚ ɜ ɫɢɫɬɟɦɟ M/M/1.
ɉɪɢɦеɪ 6. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɉɚɪɟɬɨ. Ⱦɥɹ ɷɬɨɝɨ 

ɫɥɭɱɚɹ ɜ [12] ɨɰɟɧɤɚ ɞɠɢɬɬɟɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ ɢɦɟɟɬ 
ɜɢɞ                 (12)
ɝɞɟ  – ɢɧɬɟɝɪɚɥɶɧɚɹ ɩɨɤɚɡɚ-
ɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ. ɉɨɞɫɬɚɧɨɜɤɚ (12) ɜ (7) ɞɚɟɬ ɪɟ-
ɡɭɥɶɬɚɬ [12], ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ 
ɧɚ ɪɢɫɭɧɤɟ 8. 
Ɋɢɫɭɧɨɤ 8. ɂɡɦɟɧɟɧɢɟ ɞɠɢɬɬɟɪɚ ɡɚɞɟɪɠɤɢ ɩɚɤɟɬɨɜ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɝɪɭɡɤɢ ɫɟɬɢ ɩɪɢ ɚɧɚɥɢɬɢɱɟɫɤɨɦ 

ɦɨɞɟɥɢɪɨɜɚɧɢɢ

ɉɪɢɦеɪ 7. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȼɟɣɛɭɥɥɚ. Ⱦɥɹ f (x) 
ɢɡ (4) ɡɚɩɢɲɟɦ ɫɨɝɥɚɫɧɨ (8)         (13)
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɟɞɟɧɧɨɦɭ ɜ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ 

ɷɤɫɩɟɪɢɦɟɧɬɭ ɪɚɫɫɦɨɬɪɢɦ ɬɪɢ ɧɚɛɨɪɚ ɩɚɪɚɦɟ-
ɬɪɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ. ɉɨɥɭɱɢɦ ɩɪɢ α=1; 
ȕ=1:                         (14)
ɩɪɢ α=2; ȕ=1:                        (15)

ɩɪɢ α=3; ȕ=1:                          (16)
ɂɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɚ α, ɤɚɤ ɢ ɜ ɫɥɭɱɚɟ ɢɦɢɬɚ-

ɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɤɚɤɨɦɭ-
ɥɢɛɨ ɡɚɦɟɬɧɨɦɭ ɢɡɦɟɧɟɧɢɸ ɡɧɚɱɟɧɢɹ ɞɠɢɬɬɟɪɚ. 
ɉɨɷɬɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 8 ɩɪɢɜɟɞɟɧɚ ɬɨɥɶɤɨ ɨɞɧɚ ɡɚ-
ɜɢɫɢɦɨɫɬɶ: ɩɪɢ α=2, ȕ=1.
ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. ȼ 

ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɨ ɞɜɟ ɦɨɞɟɥɢ ɬɪɚɮɢɤɚ, ɝɞɟ ɢɧ-
ɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ ɨɩɢɫɵɜɚɸɬɫɹ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɫ ɬɹɠɟɥɵɦɢ ɯɜɨɫɬɚɦɢ, ɷɬɨ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɉɚɪɟɬɨ ɢ ȼɟɣɛɭɥɥɚ. ɋɪɚɜɧɟɧɢɟ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɨɰɟɧɤɢ ɞɠɢɬɬɟɪɚ ɩɪɢ ɞɚɧɧɵɯ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɟɫ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ 
ɪɢɫɭɧɤɚɯ 3, 4 ɢ 8, ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɜ ɫɢɫɬɟɦɟ P/M/1 ɞɠɢɬɬɟɪ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɧɚ-
ɝɪɭɡɤɢ, ɬɨɝɞɚ ɤɚɤ ɜ ɫɢɫɬɟɦɟ W/M/1 ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɧɚɝɪɭɡɤɢ ɞɠɢɬɬɟɪ ɪɚɫɬɟɬ. 
ɂ, ɯɨɬɹ ɜ ɨɬɥɢɱɢɟ ɨɬ ɡɚɞɟɪɠɤɢ ɩɪɢ ρ≈1 ɞɠɢɬ-

ɬɟɪ ɧɟ ɫɬɪɟɦɢɬɫɹ ɤ ɛɟɫɤɨɧɟɱɧɨɫɬɢ, ɟɝɨ ɩɨɜɟɞɟɧɢɟ 
ɤɚɪɞɢɧɚɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɨɜɟɞɟɧɢɹ ɩɪɢ ɞɪɭɝɢɯ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹɯ.
ɉɪɢɱɢɧɭ ɞɚɧɧɨɝɨ ɷɮɮɟɤɬɚ ɦɨɠɧɨ ɧɚɣɬɢ, ɩɪɨ-

ɚɧɚɥɢɡɢɪɨɜɚɜ ɡɚɤɨɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɵɯ 
ɜɟɥɢɱɢɧ ɉɚɪɟɬɨ ɢ ȼɟɣɛɭɥɥɚ. ȼ ɫɥɭɱɚɟ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɉɚɪɟɬɨ ɞɢɫɩɟɪɫɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 
ɢɦɟɟɬ ɜɢɞ  ɢ ɩɪɢ ɜɵɛɪɚɧɧɨɦ 
ɧɚɛɨɪɟ ɩɚɪɚɦɟɬɪɨɜ α=2, ȕ=1 ɞɢɫɩɟɪɫɢɹ ɫɥɭɱɚɣ-
ɧɨɣ ɜɟɥɢɱɢɧɵ ɛɭɞɟɬ ɫɬɪɟɦɢɬɶɫɹ ɤ ɛɟɫɤɨɧɟɱɧɨ-
ɫɬɢ. Ⱦɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ ɞɢɫɩɟɪɫɢɹ , ɝɞɟ Γ(x)– 
ɝɚɦɦɚ-ɮɭɧɤɰɢɹ, ɩɪɢ ɜɵɛɪɚɧɧɵɯ α ɢ ȕ ɛɭɞɟɬ ɤɨ-
ɧɟɱɧɨɣ ɜɟɥɢɱɢɧɨɣ [16].
ɋɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɉɚɪɟɬɨ 

ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢ-
ɱɢɧɵ, ɚ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ 
ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ, ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɜ 
ɨɛɥɚɫɬɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢɣ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɨɛɥɚ-
ɫɬɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢɣ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɛɭɞɭɬ 
ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɜɵɫɨɤɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɢ ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɢɬɫɹ ɪɚɡɦɟɪ ɨɱɟɪɟɞɢ ɩɪɢ ɨɛɪɚ-
ɛɨɬɤɟ ɢ ɡɚɞɟɪɠɤɚ. Ȼɨɥɶɲɚɹ ɡɚɞɟɪɠɤɚ, ɫɜɹɡɚɧɧɚɹ 
ɜ ɨɫɧɨɜɧɨɦ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɜ 
ɨɱɟɪɟɞɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ ɜɫɟɯ ɩɚɤɟɬɨɜ ɨɞɢɧɚɤɨ-
ɜɚ. ȼ ɰɟɥɨɦ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɢɡɦɟɧɟɧɢɹ 
ɡɚɞɟɪɠɤɢ, ɬɨ ɟɫɬɶ ɞɠɢɬɬɟɪɚ.
ȼ ɫɥɭɱɚɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ ɧɚɢɛɨɥɶ-

ɲɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɛɭɞɭɬ ɢɦɟɬɶ ɢɧɬɟɪɜɚɥɵ ɜɪɟ-
ɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ, ɥɟɠɚɳɢɟ ɜ ɨɛɥɚɫɬɢ ɛɨɥɟɟ 
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ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢ-
ɟɦ ɉɚɪɟɬɨ, ɱɬɨ ɜ ɫɪɚɜɧɟɧɢɢ ɭɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ 
ɩɨɬɨɤɚ. ȼ ɬɨɠɟ ɜɪɟɦɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ȼɟɣɛɭɥɥɚ – ɷɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɬɹɠɟɥɵɦ ɯɜɨɫɬɨɦ, ɱɬɨ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɉɚɪɟɬɨ ɭɜɟɥɢɱɢɜɚ-
ɟɬ ɞɨɥɸ ɛɨɥɶɲɢɯ ɢ ɦɚɥɵɯ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ. 
Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɷɬɨ ɜɵɡɨɜɟɬ ɷɮɮɟɤɬ 
ɫɢɥɶɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɡɚɝɪɭɡɤɢ ɫɟɬɟɜɵɯ ɭɡ-
ɥɨɜ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɛɨɥɶɲɨɦɭ ɪɚɡɛɪɨɫɭ ɡɧɚɱɟɧɢɣ 
ɡɚɞɟɪɠɤɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ – ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɠɢɬ-
ɬɟɪɚ.
Ɂɚɤɥɸɱɟɧɢɟ
ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɵ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɞɠɢɬɬɟ-

ɪɚ ɞɥɹ ɫɢɫɬɟɦɵ ɨɱɟɪɟɞɟɣ G/M/1. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢ-
ɦɟɪɨɜ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɪɜɚɥɨɜ 
ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɷɤɫɩɨ-
ɧɟɧɰɢɚɥɶɧɨɟ, ɉɚɪɟɬɨ ɢ ȼɟɣɛɭɥɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 
ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɞɠɢɬɬɟɪɚ ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ, ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ 
ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɭɤɚɡɚɧɧɵɟ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɹ ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ.1. ɍɜɟɥɢɱɟɧɢɟ ɡɚɝɪɭɡɤɢ ɫɟɬɢ ɜ ɫɢɫɬɟɦɟ M/M/1 
ɧɟ ɨɤɚɡɵɜɚɟɬ ɫɟɪɶɟɡɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɞɠɢɬɬɟɪ.2. ȼ ɫɢɫɬɟɦɟ ɨɱɟɪɟɞɟɣ P/M/1 ɞɠɢɬɬɟɪ ɭɦɟɧɶ-
ɲɚɟɬɫɹ ɩɪɢ ɡɚɝɪɭɡɤɟ ɞɨ 0,6 ɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟ-
ɥɢɱɢɜɚɟɬɫɹ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɪɨɫɬɟ ɡɚɝɪɭɡɤɢ.3. ȼ ɫɢɫɬɟɦɟ ɨɱɟɪɟɞɟɣ W/M/1 ɞɠɢɬɬɟɪ ɫ ɭɜɟ-
ɥɢɱɟɧɢɟɦ ɡɚɝɪɭɡɤɢ ɫɟɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɧɨ ɧɟ ɨɛ-
ɪɚɳɚɟɬɫɹ ɜ ɛɟɫɤɨɧɟɱɧɨɫɬɶ.
Ⱦɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɰɟɥɨɦ ɫɨɝɥɚɫɭɸɬɫɹ ɫ 

ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɨɰɟɧɤɨɣ ɞɠɢɬɬɟɪɚ.
ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɷɬɨɦ ɧɚɛɥɸɞɚɟɬɫɹ 

ɧɟɤɨɬɨɪɨɟ ɨɬɤɥɨɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɦɢɬɚɰɢɨɧ-
ɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɬ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶ-
ɬɚɬɨɜ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧɨ ɧɟɫɤɨɥɶɤɢɦɢ 
ɩɪɢɱɢɧɚɦɢ, ɝɥɚɜɧɚɹ ɢɡ ɤɨɬɨɪɵɯ ɜɢɞɢɬɫɹ ɜ ɨɬɫɭɬ-
ɫɬɜɢɢ ɭɱɟɬɚ ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɩɨɬɨɤɨɜ ɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɟɬɟɜɨɝɨ ɤɚɧɚɥɚ ɜ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ. ɗɬɨ ɜɟɫɶɦɚ ɜɚɠɧɚɹ ɡɚɞɚɱɚ, ɫɨɩɪɹɠɟɧɧɚɹ 
ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ, ɤɨɬɨɪɚɹ ɬɪɟɛɭɟɬ 
ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɚɠɧɨɣ 
ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɩɨɜɟɞɟ-
ɧɢɟ ɞɠɢɬɬɟɪɚ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɬɪɚɮɢɤɚ ɜ ɦɨɞɟɥɢ 
ɨɱɟɪɟɞɢ G/G/1.
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Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɫ ɜɟɬɜɹɳɟɣɫɹ ɫɬɪɭɤɬɭɪɨɣ ɞɪɟɜɨɜɢɞɧɨɝɨ ɬɢɩɚ, ɜ ɤɨɬɨɪɨɣ ɤɚɠɞɵɣ ɷɥɟ-
ɦɟɧɬ ɧɟɤɨɬɨɪɨɝɨ ɪɚɧɝɚ ɭɩɪɚɜɥɹɟɬ ɧɟɫɤɨɥɶɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɪɚɧɝɚ ɢ ɭɩɪɚɜɥɹɟɬɫɹ ɨɞɧɢɦ ɷɥɟɦɟɧɬɨɦ 
ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɪɚɧɝɚ. ȼ ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɟɟ ɷɥɟɦɟɧɬɵ ɦɨɝɭɬ ɨɬɤɚɡɵɜɚɬɶ, ɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ 
ɫɜɨɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜɫɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ, ɨɩɢɫɵɜɚɸɳɢɟ 
ɫɢɫɬɟɦɭ, ɢɦɟɸɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɝɨ ɜɢɞɚ. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɧɵɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨ-
ɤɚɡɚɬɟɥɟɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɷɥɟɦɟɧɬɨɜ ɫɨ ɫɬɪɚɬɟɝɢɟɣ, ɢɡɜɟɫɬɧɨɣ ɤɚɤ «ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɪɚɫɬɚ». ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɥɭɱɟɧɵ 
ɢɬɟɪɚɰɢɨɧɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɫɪɟɞɧɟɝɨ ɭɞɟɥɶɧɨɝɨ ɞɨɯɨɞɚ ɢ 
ɫɪɟɞɧɢɯ ɭɞɟɥɶɧɵɯ ɡɚɬɪɚɬ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɧɚɯɨɞɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɫɪɨɤɢ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɟɟ ɷɥɟɦɟɧɬɨɜ.
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ɉɟɫɱɚɧɫɤɢɣ Ⱥ.ɂ.
ȼɜɟɞɟɧɢɟ
Ɇɧɨɝɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɢɦɟɸɬ ɢɟɪɚɪ-

ɯɢɱɟɫɤɭɸ ɢɥɢ ɜɟɬɜɹɳɭɸɫɹ ɫɬɪɭɤɬɭɪɭ, ɜ ɤɨɬɨɪɨɣ 
ɤɚɠɞɨɦɭ ɷɥɟɦɟɧɬɭ ɧɟɤɨɬɨɪɨɝɨ ɪɚɧɝɚ ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɨ ɩɨɞɱɢɧɟɧɨ ɧɟɫɤɨɥɶɤɨ ɷɥɟɦɟɧɬɨɜ ɛɨɥɟɟ 
ɧɢɡɤɨɝɨ ɪɚɧɝɚ. ɉɪɢɦɟɪɚɦɢ ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɫɢɫɬɟɦɵ ɢ ɫɟɬɢ ɫɜɹɡɢ, ɬɪɚɧɫ-
ɩɨɪɬɧɵɟ ɢ ɪɟɫɭɪɫɨ-ɫɧɚɛɠɚɸɳɢɟ ɫɟɬɢ (ɬɪɭɛɨɩɪɨ-
ɜɨɞɧɵɟ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɢ ɬ.ɞ.). 
Ɉɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɬɚɤɢɯ ɫɢɫɬɟɦ 
ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ [1-4]. Ɉɫɧɨɜɧɨɟ ɜɧɢɦɚ-
ɧɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɫɨɫɪɟɞɨɬɨɱɟɧɨ ɧɚ ɞɜɭɯ ɧɚ-
ɩɪɚɜɥɟɧɢɹɯ: ɪɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ 
ɜɵɱɢɫɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɫɭɳɟɫɬɜɟɧɧɵɯ ɞɥɹ 
ɚɧɚɥɢɡɚ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɭɤɬɭɪ; 
ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ 
ɭɥɭɱɲɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɬɚɤɢɯ 
ɫɬɪɭɤɬɭɪ [5-10]. 
ɐɟɥɶɸ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɢɬɟɪɚɰɢ-

ɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɫɱɟɬɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɧɚɞɟɠ-
ɧɨɫɬɧɵɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɢ-
ɧɟɣɧɨɣ ɫɟɬɟɜɨɣ ɫɬɪɭɤɬɭɪɵ ɞɪɟɜɨɜɢɞɧɨɝɨ ɬɢɩɚ ɫ 
ɭɱɟɬɨɦ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɟɟ ɷɥɟɦɟɧɬɨɜ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜɪɟɦɟɧɚ ɛɟɡ-
ɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 

ɫɭɬɶ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɫ ɮɭɧɤɰɢɹɦɢ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ ɨɛɳɟɝɨ ɜɢɞɚ.
Ɉɬɦɟɬɢɦ, ɱɬɨ ɜ ɥɢɧɟɣɧɨɣ ɫɬɪɭɤɬɭɪɟ ɤɚɠɞɵɣ ɟɟ 

ɷɥɟɦɟɧɬ ɢɦɟɟɬ ɫɜɹɡɶ ɬɨɥɶɤɨ ɫ ɷɥɟɦɟɧɬɚɦɢ ɫɨɫɟɞ-
ɧɢɯ ɪɚɧɝɨɜ, ɧɨ ɧɟ ɢɦɟɟɬ ɫɜɹɡɟɣ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ 
ɪɚɧɝɚ ɢ ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɪɚɧɝɨɜ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚ-
ɬɪɢɜɚɟɬɫɹ ɫɬɪɚɬɟɝɢɹ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɢɡɜɟɫɬɧɚɹ ɜ 
ɥɢɬɟɪɚɬɭɪɟ ɩɨɞ ɧɚɡɜɚɧɢɟɦ «ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜ ɡɚ-
ɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɪɚɫɬɚ» [9], ɢɥɢ «ɩɪɚɜɢɥɨ ɩɪɟɞɭ-
ɩɪɟɞɢɬɟɥɶɧɵɯ ɡɚɦɟɧ» [10].
Ⱦɥɹ ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɢɫɬɟɦ ɞɚɧɧɚɹ ɫɬɪɚɬɟ-

ɝɢɹ ɢɫɫɥɟɞɨɜɚɧɚ ɜ [8-10], ɚ ɞɥɹ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬ-
ɧɨɣ ɫɢɫɬɟɦɵ ɫ ɦɨɧɨɬɨɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ – ɜ [11-13].
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ
Ɋɚɫɫɦɨɬɪɢɦ ɧɟɧɚɞɟɠɧɭɸ ɫɢɫɬɟɦɭ ɫ ɜɟɬɜɹɳɟɣ-

ɫɹ ɫɬɪɭɤɬɭɪɨɣ (ɫɦ. ɪɢɫɭɧɨɤ 1), ɝɞɟ ɝɨɥɨɜɧɨɣ ɷɥɟ-
ɦɟɧɬ  ɫɜɹɡɚɧ ɫ  ɷɥɟɦɟɧɬɚɦɢ ɩɟɪɜɨɝɨ ɪɚɧɝɚ, 
ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɜɹɡɚɧ ɫ  
ɷɥɟɦɟɧɬɚɦɢ ɜɬɨɪɨɝɨ ɪɚɧɝɚ ɢ ɬ.ɞ. 
Ʉɚɠɞɵɣ ɢɡ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɩɨɫɥɟɞɧɟɝɨ  

ɪɚɧɝɚ ɫɜɹɡɚɧ ɫ  ɷɥɟɦɟɧɬɚɦɢ ɩɨɫɥɟɞɧɟɝɨ n-ɝɨ 
ɪɚɧɝɚ, ɤɨɬɨɪɵɟ ɧɚɡɵɜɚɸɬ ɜɵɯɨɞɧɵɦɢ. 
ɑɢɫɥɨ ɷɥɟɦɟɧɬɨɜ i-ɝɨ ɪɚɧɝɚ ɪɚɜɧɨ .

Ȼɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɨɞɧɨɪɨɞɧɭɸ ɫɢɫɬɟɦɭ: 
ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɷɥɟɦɟɧɬɵ ɨɞɧɨɝɨ ɪɚɧɝɚ ɨɞɧɨ-
ɬɢɩɧɵ. ɉɭɫɬɶ  – ɜɪɟɦɹ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ 
ɷɥɟɦɟɧɬɚ i-ɝɨ ɪɚɧɝɚ ɫ ɮɭɧɤɰɢɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ  ɚ  – ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟ-
ɧɢɹ ɷɥɟɦɟɧɬɚ i-ɝɨ ɪɚɧɝɚ ɫ ɮɭɧɤɰɢɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ   ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɭɤɚɡɚɧ- ɧɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɢɦɟɸɬ ɤɨɧɟɱɧɵɟ ɦɚɬɟɦɚ-

ɬɢɱɟɫɤɢɟ ɨɠɢɞɚɧɢɹ:  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.
Ɉɬɤɚɡ ɥɸɛɨɝɨ ɷɥɟɦɟɧɬɚ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɛɭɞɟɦ ɧɚ-

ɡɵɜɚɬɶ ɚɜɚɪɢɣɧɵɦ, ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɦɝɧɨɜɟɧɧɨ ɢ ɫɪɚɡɭ 
ɠɟ ɧɚɱɢɧɚɟɬɫɹ ɟɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ. ȼ ɦɨɦɟɧɬ ɚɜɚɪɢɣ-
ɧɨɝɨ ɨɬɤɚɡɚ ɷɥɟɦɟɧɬɚ ɩɪɟɤɪɚɳɚɟɬɫɹ ɤɚɤ ɪɚɛɨɬɚ, ɬɚɤ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɫɟɯ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨ-
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ɪɵɦ ɨɧ ɩɪɟɞɲɟɫɬɜɭɟɬ. Ɍɚɤɠɟ ɨɬɤɥɸɱɚɸɬɫɹ ɜɫɟ ɷɥɟɦɟɧ-
ɬɵ, ɤɨɬɨɪɵɟ ɩɪɟɞɲɟɫɬɜɭɸɬ ɨɬɤɚɡɚɜɲɟɦɭ ɷɥɟɦɟɧɬɭ ɢ ɧɟ 
ɩɪɢɧɚɞɥɟɠɚɬ ɛɨɥɟɟ ɧɢ ɨɞɧɨɦɭ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦɭ ɩɭɬɢ. 
ɉɨɞ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɦ ɩɭɬɟɦ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɰɟɩɨɱɤɚ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɫɜɹɡɚɧɧɵɯ ɪɚɛɨɬɚɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɨɬ 
ɝɨɥɨɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ ɨɞɧɨɝɨ ɢɡ ɜɵɯɨɞɧɵɯ. 
ȼ ɦɨɦɟɧɬ ɜɤɥɸɱɟɧɢɹ ɜ ɫɢɫɬɟɦɭ ɜɨɫɫɬɚɧɨɜɢɜɲɟ-

ɝɨɫɹ ɷɥɟɦɟɧɬɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɧɢɦ ɜɤɥɸɱɚɸɬɫɹ ɢ ɬɟ, 
ɪɚɧɟɟ ɨɬɤɥɸɱɟɧɧɵɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɟ ɷɥɟɦɟɧɬɵ, ɤɨ-
ɬɨɪɵɟ ɜɦɟɫɬɟ ɫ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɦ ɷɥɟɦɟɧɬɨɦ ɨɛɪɚ-
ɡɭɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɣ ɩɭɬɶ. ɉɪɢ ɷɬɨɦ ɢɯ ɭɪɨɜɟɧɶ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɬɚɤɨɣ ɠɟ, ɤɚɤɢɦ ɨɧ ɛɵɥ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɩɪɨɞɨɥɠɚɟɬɫɹ ɜɨɫɫɬɚɧɨɜ-
ɥɟɧɢɟ ɨɬɤɥɸɱɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɫɜɹɡɚɧɧɵɯ ɮɭɧɤɰɢ-
ɨɧɚɥɶɧɨ ɫ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɦ ɷɥɟɦɟɧɬɨɦ.
ɋɢɫɬɟɦɚ ɫɱɢɬɚɟɬɫɹ ɨɬɤɚɡɚɜɲɟɣ, ɟɫɥɢ ɨɧɚ ɧɟ ɫɨɞɟɪ-

ɠɢɬ ɧɢ ɨɞɧɨɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ ɩɭɬɢ ɨɬ ɝɨɥɨɜɧɨɝɨ 
ɷɥɟɦɟɧɬɚ ɞɨ ɜɵɯɨɞɧɨɝɨ. ȼ ɷɬɨɬ ɦɨɦɟɧɬ ɜɫɟ ɨɫɬɚɜɲɢ-
ɟɫɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɟ ɷɥɟɦɟɧɬɵ ɨɬɤɥɸɱɚɸɬɫɹ. ɂɬɟɪɚ-
ɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɪɚɫɱɟɬɚ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɤɨɷɮɮɢɰɢ-
ɟɧɬɚ ɝɨɬɨɜɧɨɫɬɢ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɩɨɫɬɪɨɟɧ ɜ [14].
Ɉɞɧɢɦ ɢɡ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɢ ɨɩɢɫɚɧɧɨɣ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟ-
ɞɭɩɪɟɞɢɬɟɥɶɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɈ) 
ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɫɢɫɬɟɦɵ ɫɨ ɫɬɪɚɬɟɝɢɟɣ «ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɪɚɫɬɚ» [9]. ɋɭɬɶ ɷɬɨɣ 
ɫɬɪɚɬɟɝɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɟɫɥɢ ɷɥɟɦɟɧɬ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɨɱɟɪɟɞɧɵɯ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 
ɩɪɨɪɚɛɨɬɚɥ ɧɟɤɨɬɨɪɵɣ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɵɣ ɩɪɨɦɟɠɭ-
ɬɨɤ ɜɪɟɦɟɧɢ, ɬɨ ɩɪɨɜɨɞɢɬɫɹ ɟɝɨ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɟ 
ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. 
ȼ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ  ɧɚɱɢɧɚɟɬɫɹ 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɢɫɬɟɦɵ ɢ ɧɚɡɧɚɱɚɟɬɫɹ ɞɨɩɭɫɬɢɦɵɣ 
ɭɪɨɜɟɧɶ ɧɚɪɚɛɨɬɤɢ (ɜɨɡɪɚɫɬ)  ɷɥɟɦɟɧɬɚ ɫɢɫ-
ɬɟɦɵ, ɨɞɢɧɚɤɨɜɵɣ ɞɥɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ i-ɝɨ ɪɚɧɝɚ. ȿɫɥɢ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɷɥɟɦɟɧɬ 
ɩɪɨɪɚɛɨɬɚɥ ɛɟɡ ɨɬɤɚɡɚ ɜɪɟɦɹ  ɬɨ ɩɪɨɜɨɞɢɬɫɹ ɩɥɚɧɨ-
ɜɨɟ ɌɈ ɷɥɟɦɟɧɬɚ, ɤɨɬɨɪɨɟ ɟɝɨ  ɩɨɥɧɨɫɬɶɸ ɨɛɧɨɜɥɹɟɬ. 
Ɍɚɤ ɠɟ, ɤɚɤ ɢ ɜ ɦɨɦɟɧɬɵ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ, 

ɜ ɦɨɦɟɧɬɵ ɧɚɱɚɥɚ ɌɈ ɷɥɟɦɟɧɬɚ ɢ ɟɝɨ ɡɚɜɟɪɲɟɧɢɹ 
ɩɪɨɢɫɯɨɞɢɬ ɨɬɤɥɸɱɟɧɢɟ ɢ ɜɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɨ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦ ɷɥɟɦɟɧɬɨɜ.
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɌɈ – ɷɬɨ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ  ɫ ɮɭɧɤɰɢɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ  ɮ ɢ ɤɨɧɟɱɧɵɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɠɢɞɚɧɢɟɦ . ȿɫɥɢ ɞɨ ɧɚɡɧɚɱɟɧɧɨɝɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ  

ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ ɨɬɤɚɡɵɜɚɟɬ, ɬɨ ɧɚɱɢɧɚɟɬɫɹ ɟɝɨ ɚɜɚ-
ɪɢɣɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɷɥɟ-
ɦɟɧɬ ɬɚɤɠɟ ɩɨɥɧɨɫɬɶɸ ɨɛɧɨɜɥɹɟɬɫɹ, ɢ ɜɟɫɶ ɩɪɨɰɟɫɫ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɷɥɟɦɟɧɬɚ ɩɨɜɬɨɪɹɟɬɫɹ ɡɚɧɨɜɨ.
ɉɪɟɞɩɨɥɚɝɚɸɬɫɹ ɢɡɜɟɫɬɧɵɦɢ ɫɥɟɞɭɸɳɢɟ ɷɤɨɧɨ-

ɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ:  – ɞɨɯɨɞ 
ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɷɥɟɦɟɧɬɚ 
i-ɝɨ ɪɚɧɝɚ,  – ɡɚɬɪɚɬɵ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟ-

ɧɢ ɚɜɚɪɢɣɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɷɥɟɦɟɧɬɚ i-ɝɨ ɪɚɧɝɚ,  – ɡɚɬɪɚɬɵ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɷɥɟɦɟɧɬɚ  i-ɝɨ ɪɚɧɝɚ, 
ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ: – ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ – ɫɪɟɞɧɟɝɨ ɭɞɟɥɶɧɨɝɨ ɞɨɯɨɞɚ  ɫɢɫɬɟ-
ɦɵ, ɩɪɢɯɨɞɹɳɟɝɨɫɹ ɧɚ ɟɞɢɧɢɰɭ ɤɚɥɟɧɞɚɪɧɨɝɨ ɜɪɟɦɟɧɢ;– ɫɪɟɞɧɢɯ ɭɞɟɥɶɧɵɯ ɡɚɬɪɚɬ  ɩɪɢ-
ɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɢɫɩɪɚɜɧɨɝɨ ɮɭɧɤɰɢ-
ɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ.
Ɍɚɤɠɟ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɫɪɨ-

ɤɢ  ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɷɥɟ-
ɦɟɧɬɨɜ ɫɢɫɬɟɦɵ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɩɪɢɧɢɦɚɸɬ ɧɚɢɥɭɱ-
ɲɢɟ ɡɧɚɱɟɧɢɹ.
Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɚɰɢɨɧɚɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɫɢɫɬɟɦɵ
ɉɨɫɬɪɨɢɦ ɢɬɟɪɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɪɚɫɱɟɬɚ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɷɬɨɝɨ 
ɜɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ:  – ɤɨɷɮ-
ɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ ɷɥɟɦɟɧɬɚ i-ɝɨ ɪɚɧɝɚ,    – ɫɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɞɨɯɨɞ ɜ ɟɞɢɧɢɰɭ ɜɪɟ-
ɦɟɧɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɚ i-ɝɨ ɪɚɧɝɚ,   – ɫɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɜ 
ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɢɫɩɪɚɜɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɷɥɟɦɟɧɬɚ i-ɝɨ ɪɚɧɝɚ,  
Ⱦɚɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ i-ɝɨ ɪɚɧɝɚ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɮɨɪɦɭɥɚɦɢ [9-11]:           (1)
ɝɞɟ  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɪɚɛɨɬɨ-
ɫɩɨɫɨɛɧɨɫɬɢ; ɪ  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ 
ɚɜɚɪɢɣɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ;  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɌɈ ɷɥɟɦɟɧɬɚ i-ɝɨ ɪɚɧɝɚ ɧɚ ɩɟɪɢ-
ɨɞɟ ɪɟɝɟɧɟɪɚɰɢɢ, ɬɨ ɟɫɬɶ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ 
ɦɨɦɟɧɬɚɦɢ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɷɥɟɦɟɧɬɚ ɩɨɫɥɟ ɡɚɜɟɪ-
ɲɟɧɢɹ ɚɜɚɪɢɣɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɥɢ ɌɈ.
Ⱦɚɥɟɟ ɜɜɟɞɟɦ ɚɧɚɥɨɝɢɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɞɥɹ ɨɞɧɨɝɨ ɫɟɦɟɣɫɬɜɚ ɢɡ  ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ 
ɭɩɪɚɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢ ɬɟɦ ɠɟ ɷɥɟɦɟɧɬɨɦ ɢɡ -ɝɨ ɪɚɧɝɚ,  (ɫɦ. ɪɢɫɭɧɨɤ 2). 
Ɂɚɦɟɬɢɦ, ɱɬɨ ɫɟɦɟɣɫɬɜɨ ɫɱɢɬɚɟɬɫɹ ɪɚɛɨɬɨɫɩɨ-

ɫɨɛɧɵɦ, ɟɫɥɢ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɯɨɬɹ ɛɵ ɨɞɢɧ ɷɥɟɦɟɧɬ 
ɷɬɨɝɨ ɫɟɦɟɣɫɬɜɚ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɢ ɛɭɞɭɬ 
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ɉɟɫɱɚɧɫɤɢɣ Ⱥ.ɂ.
ɡɚɜɢɫɟɬɶ ɨɬ ɫɪɨɤɨɜ ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɷɥɟɦɟɧɬɨɦ i-ɝɨ ɢ 
ɜɫɟɯ ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɧɝɨɜ. Ɉɛɨɡɧɚɱɢɦ  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ;  – ɫɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɞɨɯɨɞ ɜ ɟɞɢɧɢɰɭ 
ɜɪɟɦɟɧɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ;   – ɫɪɟɞ-
ɧɢɟ ɭɞɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɢɫɩɪɚɜɧɨ-
ɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɚɤɨɝɨ ɫɟɦɟɣɫɬɜɚ.

Ɋɢɫɭɧɨɤ 2. ɋɯɟɦɚ ɫɟɦɟɣɫɬɜɚ i-ɝɨ ɪɚɧɝɚ
ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɢɬɟɪɚɰɢɨɧɧɵɯ ɮɨɪɦɭɥ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɢɫɬɟɦɵ 
ɫ ɜɟɬɜɹɳɟɣɫɹ ɫɬɪɭɤɬɭɪɨɣ ɢɫɩɨɥɶɡɭɟɦ ɪɟɡɭɥɶɬɚɬɵ [11], ɝɞɟ ɩɪɢ ɩɨɦɨɳɢ ɚɩɩɚɪɚɬɚ ɬɟɨɪɢɢ ɩɨɥɭɦɚɪ-
ɤɨɜɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɞɢɫɤɪɟɬɧɨ-ɧɟɩɪɟɪɵɜɧɵɦ 
ɮɚɡɨɜɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɫɨɫɬɨɹɧɢɣ [15] ɩɨɥɭɱɟ-
ɧɵ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɫɬɚɰɢ-
ɨɧɚɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɧɚɞɟɠɧɨɣ ɦɧɨɝɨɤɨɦ-
ɩɨɧɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫ ɦɨɧɨɬɨɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɫ 
ɭɱɟɬɨɦ ɌɈ ɩɨ ɜɨɡɪɚɫɬɭ ɢ ɨɬɤɥɸɱɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ. 
ȼ ɱɚɫɬɧɨɫɬɢ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ K, ɫɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɞɨɯɨɞ S ɢ ɫɪɟɞ-
ɧɢɟ ɭɞɟɥɶɧɵɟ ɡɚɬɪɚɬɵ C ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ  
N ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɟɫɬɶ                  (2)

ɝɞɟ  – ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟ-
ɦɵ. ȼ ɫɥɭɱɚɟ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɷɥɟɦɟɧ-
ɬɨɜ ɫɢɫɬɟɦɵ ɷɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɟɫɬɶ                   (3)
ɋɟɦɟɣɫɬɜɨ ɢɡ  ɜɵɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ n-ɝɨ 

ɪɚɧɝɚ, ɤɨɬɨɪɵɟ ɭɩɪɚɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢ ɬɟɦ ɠɟ 
ɷɥɟɦɟɧɬɨɦ (n-1)-ɝɨ ɪɚɧɝɚ, ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɨɬɤɚɡɟ, ɟɫɥɢ ɨɬɤɚɠɭɬ ɜɫɟ ɷɥɟɦɟɧɬɵ ɷɬɨɝɨ ɫɟ-
ɦɟɣɫɬɜɚ.
ɉɨɷɬɨɦɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤ ɬɚɤɨɝɨ ɫɟɦɟɣɫɬɜɚ ɩɪɢɦɟɧɢɦ ɮɨɪ-
ɦɭɥɵ (3) ɫɬɚɰɢɨɧɚɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟ-
ɦɵ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ:              (4)
ɉɪɢ ɧɚɯɨɠɞɟɧɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɟɦɟɣɫɬɜɚ ɷɥɟ-

ɦɟɧɬɨɜ (n-1)-ɝɨ ɪɚɧɝɚ, ɭɩɪɚɜɥɹɟɦɵɯ ɨɞɧɢɦ ɢ ɬɟɦ 
ɠɟ ɷɥɟɦɟɧɬɨɦ (n-2)-ɝɨ ɪɚɧɝɚ, ɩɪɢɦɟɧɢɦ ɤɨɦɛɢɧɚ-
ɰɢɢ ɮɨɪɦɭɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ ɫ ɩɚɪɚɥɥɟɥɶ-
ɧɵɦ (3) ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɫɨɟɞɢɧɟɧɢɹɦɢ ɷɥɟ-
ɦɟɧɬɨɜ (2). 
Ɋɚɫɫɦɨɬɪɢɦ ɫɢɫɬɟɦɭ ɢɡ ɩɚɪɚɥɥɟɥɶɧɵɯ ɷɥɟ-

ɦɟɧɬɨɜ (n-1)-ɝɨ ɪɚɧɝɚ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɫɨɟ-
ɞɢɧɟɧ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɫɟɦɟɣɫɬɜɨɦ ɷɥɟɦɟɧɬɨɜ 
n-ɝɨ ɪɚɧɝɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɦ
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Peschansky A.I. Ⱦɥɹ ɫɟɦɟɣɫɬɜɚ ɷɥɟɦɟɧɬɨɜ m-ɝɨ ɪɚɧɝɚ, ɝɞɟ , ɢɦɟɸɬ ɦɟɫɬɨ ɚɧɚɥɨɝɢɱɧɵɟ ɫɨɨɬɧɨ- ɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɫɥɟ ɪɹɞɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ 
ɩɪɢɧɢɦɚɸɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ:

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɥɨɜɧɨɝɨ ɷɥɟɦɟɧɬɚ  ɨɩɪɟ-
ɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥ ɞɥɹ ɫɢɫɬɟɦɵ ɢɡ ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɨɝɨ ɝɨɥɨɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɫɢɫɬɟɦɵ ɷɥɟɦɟɧɬɨɜ ɩɟɪɜɨɝɨ ɪɚɧɝɚ. Ɉɧɢ ɹɜɥɹɸɬɫɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɜɫɟɣ ɫɢɫɬɟɦɵ ɫ ɜɟɬɜɹɳɟɣɫɹ ɫɬɪɭɤ-
ɬɭɪɨɣ ɜ ɰɟɥɨɦ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɮɨɪɦɭɥɚɦɢ: ɉɪɢ ɩɚɫ-

ɫɢɜɧɨɣ ɫɬɪɚɬɟɝɢɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɨɝɞɚ ɌɈ ɷɥɟɦɟɧ-
ɬɨɜ ɧɟ ɩɪɨɜɨɞɢɬɫɹ, ɜ ɢɬɟɪɚɰɢɨɧɧɵɟ ɮɨɪɦɭɥɵ (4)-(6) 
ɫɥɟɞɭɟɬ ɩɨɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɫɨɨɬɧɨɲɟɧɢɹ: Ɂɚɦɟɬɢɦ, ɱɬɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜ-

ɧɨɫɬɢ K ɫɨɜɩɚɞɚɟɬ ɫ ɢɡɜɟɫɬɧɨɣ ɮɨɪɦɭɥɨɣ ɜ [14].
ɑɚɫɬɧɵɣ ɫɥɭɱɚɣ ɫɢɫɬɟɦɵ
Ɋɚɫɫɦɨɬɪɢɦ ɫɢɫɬɟɦɭ ɫ ɜɟɬɜɹɳɟɣɫɹ ɫɬɪɭɤ-

ɬɭɪɨɣ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫ.1, ɩɪɢ ɭɫɥɨɜɢɢ, 
ɱɬɨ ɜɫɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ, ɟɟ ɨɩɪɟɞɟɥɹɸ-
ɳɢɟ, ɢɦɟɸɬ ɩɨɤɚɡɚɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɚ 
ɢɦɟɧɧɨ: 
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜ (4)-(6) ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɬɚɰɢɨ-

ɧɚɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ ɫɥɟɞɭɟɬ ɩɨɥɚɝɚɬɶ
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ɉɟɫɱɚɧɫɤɢɣ Ⱥ.ɂ.
Ɉɩɬɢɦɢɡɚɰɢɹ ɩɟɪɢɨɞɢɱɧɨɫɬɢ 
ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ
ɋɬɚɰɢɨɧɚɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (6) ɫɢɫɬɟɦɵ 

ɫ ɜɟɬɜɹɳɟɣɫɹ ɫɬɪɭɤɬɭɪɨɣ ɹɜɧɨ ɡɚɜɢɫɹɬ ɨɬ ɩɨ-
ɪɨɝɨɜɵɯ ɡɧɚɱɟɧɢɣ ɜɨɡɪɚɫɬɨɜ ɷɥɟɦɟɧɬɨɜ, ɩɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɤɨɬɨɪɵɯ ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨ 
ɩɪɨɜɟɞɟɧɢɢ ɌɈ. ɉɨɷɬɨɦɭ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ 
ɨɩɬɢɦɚɥɶɧɵɯ ɫɪɨɤɨɜ ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɷɥɟɦɟɧɬɨɜ 
ɫɢɫɬɟɦɵ ɫɜɨɞɢɬɫɹ ɤ ɡɚɞɚɱɟ ɧɚɯɨɠɞɟɧɢɹ ɬɨɱɟɤ 
ɚɛɫɨɥɸɬɧɨɝɨ ɷɤɫɬɪɟɦɭɦɚ ɜɵɛɪɚɧɧɨɣ ɤɪɢɬɟɪɢ-
ɚɥɶɧɨɣ ɮɭɧɤɰɢɢ: 
ɉɪɢɪɚɜɧɢɜɚɹ ɤ ɧɭɥɸ ɱɚɫɬɧɵɟ ɩɪɨɢɡɜɨɞ-

ɧɵɟ ɮɭɧɤɰɢɣ    ɢ  ɩɨɥɭɱɚɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɢɫɬɟ-
ɦɵ ɭɪɚɜɧɟɧɢɣ, ɤɨɬɨɪɵɦ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɨɩɬɢ-
ɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɪɚɛɨɬɨɤ:             (7)
Ɇɨɠɧɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ (7) ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɟɤ ɮɭɧɤ-

ɰɢɢ   ɪɚɜɧɨɫɢɥɶɧɚ ɫɢɫɬɟɦɟ ɭɪɚɜ-
ɧɟɧɢɣ  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɚ ɛɭɞɟɬ ɢɦɟɬɶ ɦɚɤɫɢ-
ɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɬɚ-
ɤɢɯ ɫɪɨɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɌɈ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɫɬɢ-
ɝɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ 
ɫɢɫɬɟɦɵ. 
Ɂɚɦɟɬɢɦ, ɱɬɨ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟ 

ɜɫɟɝɞɚ ɩɪɢɜɨɞɢɬ ɤ ɭɥɭɱɲɟɧɢɸ ɫɬɚɰɢɨɧɚɪɧɵɯ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ. Ɍɚɤ, ɜ ɫɥɭɱɚɟ ɩɨɤɚɡɚɬɟɥɶɧɨ-
ɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɫɟɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, ɨɩɢɫɵ-
ɜɚɸɳɢɯ ɫɢɫɬɟɦɭ, ɩɪɨɜɟɞɟɧɢɟ ɌɈ ɷɥɟɦɟɧɬɨɜ ɬɨɥɶɤɨ 
ɫɧɢɠɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ. ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɨɬ ɩɪɨɜɟɞɟɧɢɹ ɌɈ 
ɫɥɟɞɭɟɬ ɨɠɢɞɚɬɶ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɫɨ ɜɪɟɦɟɧɟɦ 
ɜɨɡɪɚɫɬɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ, ɚ ɡɚ-
ɬɪɚɬɵ ɢ ɜɪɟɦɹ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɢɯ ɌɈ ɡɧɚɱɢɬɟɥɶɧɨ 
ɦɟɧɶɲɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɫɥɭɱɚɟ 
ɚɜɚɪɢɣɧɵɯ ɨɬɤɚɡɨɜ.
ɑɢɫɥɟɧɧɵɣ ɩɪɢɦɟɪ
Ɋɚɫɫɦɨɬɪɢɦ ɥɢɧɟɣɧɭɸ ɨɞɧɨɪɨɞɧɭɸ ɫɢɫɬɟɦɭ 

ɫ ɜɟɬɜɹɳɟɣɫɹ ɫɬɪɭɤɬɭɪɨɣ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɷɥɟ-
ɦɟɧɬɵ ɱɟɬɵɪɟɯ ɪɚɧɝɨɜ  ȼɪɟɦɟɧɚ ɛɟɡɨɬɤɚɡ-
ɧɨɣ ɪɚɛɨɬɵ  ɚɜɚɪɢɣɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ  ɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ  ɢɦɟɸɬ ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɗɪɥɚɧɝɚ ɫ ɮɭɧɤɰɢɹɦɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ:    
ȼ ɬɚɛɥɢɰɟ 2 ɱɟɪɟɡ  ɨɛɨɡɧɚɱɟɧɵ 

ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɫɫɢɜɧɚɹ ɫɬɪɚɬɟɝɢɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɌɈ ɷɥɟɦɟɧɬɨɜ ɧɟ ɩɪɨɜɨ-
ɞɢɬɫɹ. 
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Peschansky A.I.
ɉɪɨɜɟɞɟɧɢɟ ɌɈ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɞɨɫɬɢɠɟ-

ɧɢɢ ɜɪɟɦɟɧ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɷɥɟɦɟɧɬɨɜ  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨ-
ɝɨ ɤɪɢɬɟɪɢɹ, ɭɥɭɱɲɚɟɬ ɷɬɢ ɩɨɤɚɡɚɬɟɥɢ ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ ɧɚ 1,86%; 13,30% ɢ 77,78%.
ȼɵɜɨɞɵ
ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧ ɢɬɟɪɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ 

ɪɚɫɱɟɬɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɧɚɞɟɠɧɨɫɬɧɨɫɬɧɵɯ ɢ ɷɤɨ-
ɧɨɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɧɚɞɟɠɧɨɣ ɫɢɫɬɟɦɵ 
ɫ ɥɢɧɟɣɧɨɣ ɨɞɧɨɪɨɞɧɨɣ ɜɟɬɜɹɳɟɣɫɹ ɫɬɪɭɤɬɭɪɨɣ ɫ 
ɭɱɟɬɨɦ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɟɟ ɷɥɟɦɟɧɬɨɜ ɩɨ ɜɨɡɪɚɫɬɭ. 
ɇɚ ɩɪɢɦɟɪɟ ɫɢɫɬɟɦɵ ɫ ɤɨɧɤɪɟɬɧɨɣ ɫɟɬɟɜɨɣ 

ɫɬɪɭɤɬɭɪɨɣ ɩɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 
ɨɩɬɢɦɚɥɶɧɵɯ ɫɪɨɤɨɜ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɟ-
ɡɧɚɱɢɬɟɥɶɧɨ, ɧɨ ɞɨɯɨɞɧɨɫɬɶ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɛɵɬɶ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɟɧɚ, ɚ ɡɚɬɪɚɬɵ ɫɭɳɟɫɬɜɟɧɧɨ 
ɫɧɢɠɟɧɵ.
Ɂɚɦɟɬɢɦ, ɱɬɨ ɩɨ ɚɧɚɥɨɝɢɱɧɨɣ ɦɟɬɨɞɢɤɟ ɦɨɠɧɨ 

ɩɨɥɭɱɢɬɶ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ ɜ ɫɥɭɱɚɟ ɞɪɭɝɢɯ ɫɬɪɚɬɟ-
ɝɢɣ ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɟɟ ɷɥɟɦɟɧɬɨɜ ɢ ɜɵɛɪɚɬɶ ɨɩɬɢ-
ɦɚɥɶɧɭɸ ɢɡ ɧɢɯ.
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Keywords: linear branching structure, age maintenance, stationary operating effi ciency, average specifi c income, 
average specifi c expenses, optimization of preventive maintenance intervals

DOI: 10.18469/ikt.2019.17.1.07 
Peschansky Alexey Ivanovich, Sevastopol State University, 33 Universitetskaya Str., Sevastopol, 299053, Russian Federation; Professor of the Department of Higher Mathematics, Doctor of Technical Science. Tel. +78463332770. E-mail: peschansky_sntu@mail.ru 

References1. Rudenko Yu. N. Nadezhnost’ sistem energetiki i ih oborudovaniya. Spravochnik po obschim modelyam analiza 
i sinteza nadezhnosti sistem energetiki [Reliability of energy systems and their equipment. Handbook of general models of analysis and synthesis of energy systems reliability]. Moscow, Energoatomizdat Publ., 1994. 472 p.



49

«Infokommunikacionnye tehnologii» 2019, Vol. 17, No. 1, ɪɪ. 49-63

Ⱦɢɦɨɜ ɗ.Ɇ., Ɇɚɫɥɨɜ Ɉ.ɇ., ɏɚɞɠɢɟɜɚ ɋ.ȼ.2. Rudenko Yu. N. Nadezhnost’ sistem energetiki i ih oborudovaniya. Nadezhnost’ system snabz-heniya [Reliability of energy systems and their equipment. Reliability of heating systems]. Mos-cow, Nauka Publ., 2000. 351 p.3. Sennova Ye.V., Kirbhin S.N., Shymanskaya A.O. Metodologiya i algoritm rascheta pokazateley nadezhnosti teplosnabzheniya potrebiteley i rezervirovaniya teplovyh setey pri razrabotke shem teplosnabzheniya [Methodology and algorithm for calculating indicators of reliability of heat supply to consumers and reservation of heat networks in the development of heat supply schemes]. Novosti teplosnabzheniya. Available at: http://www.ntsn.ru/ (accessed: 16.10.2018).4. Skvortsov M.S. Metodika optimizatsii sistem s setevoi strukturoy. [Methods of optimization of systems with network structure]. Trudy SPIIRAN, 2011, vol. 1, no. 16, pp. 231-242.5. Cherkesov G.N. Otsenka nadezhnosti system s uchetom ZIP [Evaluation of systems’ reliability with regard to spare parts and accessories]. St. Petersburg, BHV-Peterburg Publ., 2012. 480 p.6. Cherkesov G.N. Nadezhnost’ apparatno-programmnyh kompleksov. [Reliability of hardware and software systems. Tutorial]. St. Petersburg, Piter Publ., 2005, 479 p.7. Ushakov I.A. Probabilistic Reliability Models.  Wiley, 2012. 248 p.8. Polovko A.M., Gurov S.V. Osnovy teorii nadezhnosti [Fundamentals of the reliability theory]. St. Petersburg, BHV-Peterburg Publ., 2006. 704 p.9. Baikhel’t F., Franken P. Nadezhnost’ i tehnicheskoye obsluzhivaniye. Matematicheskiy podhod [Reliability and maintenance. Mathematical approach]. Moscow, Radio i sviaz Publ., 1988. 392 p.10. Barlow P., Hunter L. Optimal’nyi poryadok provedeniya profi lakticheskih rabot [Optimal order of preventive maintenance]. Optimal’nyye zadachi nadezhnosti. Moscow, Standarty Publ., 1968, pp. 244-255. (In Russian).11. Peschansky A.I. Polumarkovaskaya model’ tehnicheskogo obsluzhyvaniya monotonnoy sistemy s uchetom vozrasta i otklyucheniyem elementov [Semi-Markov model of maintenance of a monotonous system with regard to age and its elements’ deactivation]. Sistemnyye tehnologii, 2009, vol. 61, no. 2, pp. 29-41.12. Obzherin Y.E., Peschansky A.I. Semi-Markovian Model of Monotonous System Maintenance with Regard to its Element Deactivation and Age. Applied Mathematics, 2010, vol. 1, no. 3, pp. 234-243. DOI: 10.4236/am.2010.13029.13. Obzherin Y.E., Peschansky A.I. Kalendarnoye tehnicheskoye obsluzhyvaniye sistem s proizvol’noy strukturoy [Calendar maintenance of systems with an arbitrary structure]. Kibernetika i sistemnyj analiz, 2006, no. 2, pp. 69-86.14.  Korlat A.N., Kuznetsov B.N., Novikov M.I., Turbin A.F. Polumarkovskiye modeli vosstanav-livayemyh sistem i 
system massovogo obsluzhyvaniya [Semi-Markov models of restorable and queuing systems]. Kishinev, Shtiintsa Publ., 1991. 209 p. (In Russian).15. Korolyuk V.S., Turbin A.F. Protsessy markovskogo vosstanovleniya v zadachah nadezhnosti sistem [Markovian restoration processes in the system reliability problems]. Kiev, Nauk. dumka Publ., 1982. 236 p. (In Russian).

Received 28.11.2018

ɇɈȼЫȿ ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ

ɍȾɄ 681.518: 339.13 
ɂɆɂɌȺɐɂɈɇɇɈȿ ɆɈȾȿɅɂɊɈȼȺɇɂȿ ȻɂɁɇȿɋ-ɉɊɈɐȿɋɋȺ
ɊȺɁɊȺȻɈɌɄɂ ɂ ɄȺɋɌɈɆɂɁȺɐɂɂ ɂɇɌȿȽɊȺɐɂɈɇɇЫɏ 

ɊȿɒȿɇɂɃ ȼ ɂɇɌȿɊȿɋȺɏ ɍɉɊȺȼɅȿɇɂə ɂɌ-ɄɈɆɉȺɇɂȿɃ

Ⱦɢɦɨɜ Э.Ɇ., Ɇɚɫɥɨɜ Ɉ.ɇ., ɏɚɞɠɢɟɜɚ ɋ.ȼ.
ɉɨɜɨɥɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ, ɋɚɦɚɪɚ, ɊФ

E-mail: ssv2507@mail.com

ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɂɌ-ɤɨɦɩɚɧɢɢ ɫɢɫɬɟɦɧɵɟ ɢɧɬɟɝɪɚɬɨɪɵ ɜɵɧɭɠɞɟɧɵ ɛɨɪɨɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɡɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɛɵɬɶ ɩɟɪɜɵɦɢ ɧɚ ɪɵɧɤɟ ɫ ɧɨɜɵɦ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɧɚ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɩɪɨɞɭɤɬɟ ɢɥɢ ɫɟɪɜɢɫɟ, ɧɨ ɢ ɡɚ 
ɬɚɤɨɣ ɜɚɠɧɵɣ ɪɟɫɭɪɫ, ɤɚɤ ɩɟɪɫɨɧɚɥ. ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɚɧɞɵ, ɪɟɚɥɢ-
ɡɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɭ ɢ ɤɚɫɬɨɦɢɡɚɰɢɸ ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ, ɤɨɬɨɪɵɣ ɩɪɨɬɟɤɚɟɬ ɜ ɫɥɨɠɧɨɣ ɧɟɪɟɮɥɟɤɬɨɪɧɨɣ 
ɫɢɫɬɟɦɟ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɬɢɩɚ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɟɣ ɩɨ ɤɨɦɚɧɞɚɦ 
ɧɚ ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢɦɢɬɚɰɢɨɧ-
ɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨ ɜɟɪɫɢɢ Ⱦɢɦɨɜɚ-Ɇɚɫɥɨɜɚ. Ⱥɜɬɨɪɚɦɢ ɢɡɭɱɟɧɚ ɫɩɟɰɢɮɢɤɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɂɌ-ɤɨɦɩɚɧɢɣ ɩɪɢ 
ɪɟɚɥɢɡɚɰɢɢ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ, ɨɩɢɫɚɧɚ ɦɨɞɟɥɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢɫɫɥɟɞɭɟɦɨɝɨ ɛɢɡɧɟɫ-
ɩɪɨɰɟɫɫɚ, ɨɩɢɫɚɧɚ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɢɧɬɟɪɟɫɚɯ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɟɲɢɬɶ ɫ ɩɨɦɨɳɶɸ 
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ȼɜɟɞɟɧɢɟ
Ⱦɥɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɛɢɡɧɟɫɚ ɭɦɟɧɢɟ ɫɨɬɪɭɞɧɢ-

ɤɨɜ ɪɚɛɨɬɚɬɶ ɜ ɤɨɦɚɧɞɟ ɩɪɢɨɛɪɟɬɚɟɬ ɨɱɟɧɶ ɛɨɥɶ-
ɲɨɟ ɡɧɚɱɟɧɢɟ. Ʉɨɦɚɧɞɚ, ɪɚɛɨɬɚɸɳɚɹ ɫɥɚɠɟɧɧɨ, 
ɩɪɨɞɜɢɝɚɟɬ ɤɨɦɩɚɧɢɸ ɜɩɟɪɟɞ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɩɥɨɯɨ ɮɭɧɤɰɢɨɧɢɪɭɸɳɚɹ ɤɨɦɚɧɞɚ ɩɪɟɩɹɬɫɬɜɭɟɬ 
ɪɚɡɜɢɬɢɸ ɤɨɦɩɚɧɢɢ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɞɦɢɧɢɫɬ-
ɪɚɬɢɜɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɤɨɦɚɧɞɧɵɣ ɦɟɬɨɞ ɪɚɛɨɬɵ 
ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ. Ɉɞɧɚɤɨ ɩɟɪɟɯɨɞ ɧɚ 
ɧɟɝɨ – ɩɪɨɰɟɫɫ ɧɟɥɟɝɤɢɣ, ɨɧ ɬɪɟɛɭɟɬ ɩɟɪɟɫɬɪɨɣ-
ɤɢ ɦɵɲɥɟɧɢɹ, ɩɨɜɟɞɟɧɢɹ ɢ ɫɩɨɫɨɛɨɜ ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɣ. Ɉɫɨɛɟɧɧɨ ɨɫɬɪɨ ɜɨɩɪɨɫɵ ɤɨɦɚɧɞɨɨɛɪɚ-
ɡɨɜɚɧɢɹ ɢ ɤɨɦɚɧɞɨɭɩɪɚɜɥɟɧɢɹ ɫɬɨɹɬ ɜ ɫɮɟɪɟ ɢɧ-
ɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ (ɂɌ), ɝɞɟ ɢɦɟɟɬ ɦɟɫɬɨ 
ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜ ɩɨɫɬɚɧɨɜ-
ɤɚɯ ɡɚɞɚɱ ɨɬ ɛɢɡɧɟɫ-ɡɚɤɚɡɱɢɤɨɜ – ɥɢɰ, ɩɪɢɧɢɦɚɸ-
ɳɢɯ ɪɟɲɟɧɢɹ (ɅɉɊ) [1].
ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨ-

ɜɚɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɂɌ-ɤɨɦɩɚɧɢɢ ɩɭɬɟɦ ɩɨɜɵ-
ɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦɵɯ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɤɨɦɚɧɞ, ɪɚɡɪɚɛɚ-
ɬɵɜɚɸɳɢɯ ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɹ, ɧɚ ɨɫɧɨɜɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ (ɋɂɆ) ɩɨ ɦɟɬɨɞɭ Ⱦɢɦɨɜɚ-Ɇɚɫɥɨɜɚ (ɆȾɆ). ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɫɫɦɚ-
ɬɪɢɜɚɟɬɫɹ ɂɌ-ɤɨɦɩɚɧɢɹ ɫɢɫɬɟɦɧɵɣ ɢɧɬɟɝɪɚɬɨɪ. 
ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɤɨɦɚɧɞɵ, ɪɟɚɥɢɡɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɭ ɢ ɤɚɫɬɨɦɢɡɚ-
ɰɢɸ ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ. 

Ʉɚɫɬɨɦɢɡɚɰɢɹ (customization) – ɷɬɨ ɚɞɚɩɬɚɰɢɹ 
ɦɚɫɫɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɩɨɞ ɡɚɩɪɨɫɵ ɤɨɧɤɪɟɬɧɨɝɨ ɛɢɡ-
ɧɟɫ-ɡɚɤɚɡɱɢɤɚ ɩɭɬɟɦ ɱɚɫɬɢɱɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɪɨ-
ɞɭɤɰɢɢ ɩɨɞ ɤɨɧɤɪɟɬɧɵɣ ɡɚɩɪɨɫ. Ɍɟɪɦɢɧ ɩɪɨɢɫɯɨ-
ɞɢɬ ɨɬ ɚɧɝɥɢɣɫɤɨɝɨ customer – ɤɥɢɟɧɬ, ɩɨɬɪɟɛɢɬɟɥɶ.
ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɜɚɠɧɟɣɲɟɦɭ ɷɬɚɩɭ ɋɂɆ ɩɨ 

ɆȾɆ – ɩɨɫɬɚɧɨɜɤɟ ɡɚɞɚɱɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɫɫɥɟ-
ɞɭɟɦɨɝɨ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɜ ɢɧɬɟɪɟɫɚɯ ɭɩɪɚɜɥɟɧɢɹ 
ɢɦ. Ⱦɚɧɧɵɣ ɷɬɚɩ ɫɨɞɟɪɠɢɬ ɜɟɪɛɚɥɶɧɨɟ ɨɩɢɫɚɧɢɟ 
ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫ ɜɤɥɸɱɟ-
ɧɢɟɦ ɋɂɆ-ɦɨɞɟɥɢ ɜ ɤɨɧɬɭɪ ɭɩɪɚɜɥɟɧɢɹ ɜɦɟɫɬɟ ɫ 
ɅɉɊ-ɨɩɟɪɚɬɨɪɨɦ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɢɫɤɚ ɢ ɪɟ-
ɚɥɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɣ, ɭɩɪɚɜɥɹɸɳɢɯ ɫɨɰɢɚɥɶɧɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɚɢɜɵɫɲɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚ-
ɧɢɹ ɜ ɤɚɠɞɵɣ ɬɟɤɭɳɢɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. 
Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 
Ɉɫɧɨɜɧɵɟ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ ɂɌ-ɤɨɦɩɚɧɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1. Ɍɚɤɢɟ ɤɨɦɩɚɧɢɢ 
ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɢ ɪɟɚɥɢɡɨɜɵɜɚɸɬ ɫɨɛɫɬɜɟɧɧɵɟ 
ɤɨɧɫɚɥɬɢɧɝɨɜɵɟ ɪɟɲɟɧɢɹ ɫ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɢɧ-
ɬɟɝɪɚɰɢɟɣ ɷɥɟɤɬɪɨɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɜ ɪɚɛɨɱɢɟ 
ɩɪɨɰɟɫɫɵ. ɗɬɢɦ ɨɧɢ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɤɨɦɩɚɧɢɣ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢ ɩɪɨɞɜɢɝɚɸɳɢɯ ɧɚ ɂɌ ɪɵɧɤɟ 
ɥɢɲɶ ɤɚɤɨɣ-ɬɨ ɨɩɪɟɞɟɥɟɧɧɵɣ ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦ-
ɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ ɩɨɫɬɚɜɥɹɹ 
ɩɨɞ ɧɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɥɢ ɨɤɚɡɵɜɚɹ ɭɫɥɭɝɢ ɩɨ 
ɟɝɨ ɭɫɬɚɧɨɜɤɟ ɢ ɧɚɥɚɞɤɟ. 

ɦɟɬɨɞɚ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ 
ɫɩɨɫɨɛɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɚɧɞ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɯ ɢɧɬɟɝɪɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɦɢɬɚ-
ɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ ɜɵɹɜɢɬɶ ɭɡɤɢɟ ɦɟɫɬɚ, ɭɱɟɫɬɶ ɜɥɢɹɧɢɟ ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ 
ɪɚɡɪɚɛɨɬɤɢ ɢ ɤɚɫɬɨɦɢɡɚɰɢɢ ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ, ɨɬɫɥɟɞɢɬɶ ɩɨɞɪɨɛɧɭɸ ɫɬɚɬɢɫɬɢɤɭ ɢ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨ 
ɜɪɟɦɟɧɢ ɢ ɩɪɨɢɝɪɚɬɶ ɫɰɟɧɚɪɢɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɚɯ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɤɨɦɚɧɞ.
Ключевые слова: ɫɬɚɬɢɫɬɢɱɟɫɤɨɟ ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɦɟɬɨɞ Ⱦɢɦɨɜɚ-Ɇɚɫɥɨɜɚ, ɧɟɪɟɮɥɟɤɬɨɪɧɚя ɫɢ-
ɫɬɟɦɚ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɚɧɞɵ, ИɌ-ɤɨɦɩɚɧɢя, ɫɢɫɬɟɦɧɵɣ ɢɧɬɟɝɪɚɬɨɪ, ɫɟɪɜɢɫ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚя ɚɪɯɢɬɟɤɬɭɪɚ
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Dimov E.M., Maslov O.N., Khadzhieva S.V.
ɋɢɫɬɟɦɧɵɣ ɢɧɬɟɝɪɚɬɨɪ ɩɪɟɞɥɚɝɚɟɬ ɤɨɦɩɥɟɤɫ-

ɧɨɟ ɪɟɲɟɧɢɟ ɩɨɞ ɤɨɧɤɪɟɬɧɨɝɨ ɡɚɤɚɡɱɢɤɚ, ɤɨɬɨɪɨɟ 
ɧɚɱɢɧɚɟɬɫɹ ɫ ɪɚɡɪɚɛɨɬɤɢ ɂɌ-ɫɬɪɚɬɟɝɢɢ, ɩɨɫɬɪɨ-
ɟɧɢɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɜɧɟɞɪɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦ ɢ ɩɪɢɥɨɠɟɧɢɣ, ɚ ɡɚɤɚɧɱɢ-
ɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɡɚɰɢɟɣ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɪɚɛɨɱɟ-
ɝɨ ɩɪɨɰɟɫɫɚ. Ɍɚɤɚɹ ɤɨɦɩɚɧɢɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɨɛɴɟ-
ɞɢɧɹɟɬ ɪɚɛɨɬɭ ɩɪɨɝɪɚɦɦɢɫɬɨɜ ɢ ɨɩɬɢɦɢɡɚɬɨɪɨɜ, 
ɪɟɲɚɟɬ ɭɧɢɤɚɥɶɧɵɟ ɢɧɠɟɧɟɪɧɵɟ ɢ ɦɚɪɤɟɬɢɧɝɨ-
ɜɵɟ ɡɚɞɚɱɢ [2]. 
ɋɩɟɰɢɮɢɤɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ
ȼɨɩɥɨɳɟɧɢɟ ɜ ɠɢɡɧɶ ɩɪɢɧɢɦɚɟɦɵɯ ɭɩɪɚɜɥɟɧ-

ɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɡɚɱɚɫɬɭɸ ɬɪɟɛɭɟɬ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɢɡɦɟɧɟɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢ-
ɦɨ ɪɟɡɤɨ ɩɨɜɵɫɢɬɶ ɫɬɟɩɟɧɶ ɝɢɛɤɨɫɬɢ ɢ ɚɞɚɩɬɢɜ-
ɧɨɫɬɢ ɢɦɟɸɳɢɯɫɹ ɤɨɪɩɨɪɚɬɢɜɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɵɯ ɫɢɫɬɟɦ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ. 
Ȼɟɡ ɜɧɟɞɪɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɢɧ-
ɬɟɝɪɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ ɷɬɨ ɧɟɜɨɡɦɨɠɧɨ. ɂɧɬɟɝ-
ɪɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɹɜɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɮɭɧɞɚɦɟɧɬɨɦ ɞɥɹ ɰɢɮɪɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ. 
Ɍɪɚɞɢɰɢɨɧɧɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɩɨɞɯɨɞɵ ɢ ɫɬɢ-

ɥɢ ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ ɡɚɦɤɧɭɬɵɯ ɤɨɦɦɟɪɱɟɫɤɢɯ ɢɥɢ 
ɡɚɤɚɡɧɵɯ ɫɢɫɬɟɦ ɩɨɞɞɟɪɠɤɢ ɨɬɞɟɥɶɧɵɯ ɧɚɩɪɚɜ-

ɥɟɧɢɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɟ ɛɵɥɢ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ 
ɷɮɮɟɤɬɢɜɧɭɸ ɪɟɚɥɢɡɚɰɢɸ ɫɤɜɨɡɧɵɯ ɢɧɬɟɝɪɢɪɨ-
ɜɚɧɧɵɯ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɨɩɢ-
ɪɚɬɶɫɹ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɟɪɜɢɫɵ ɦɧɨɠɟɫɬɜɚ 
ɤɨɪɩɨɪɚɬɢɜɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɤɨɦ-
ɩɚɧɢɢ, ɟɟ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɮɢɥɢɚɥɨɜ ɢ ɜɧɟɲɧɢɯ 
ɤɨɧɬɪɚɝɟɧɬɨɜ. Ɇɧɨɝɢɟ ɤɨɦɩɚɧɢɢ ɜɢɞɹɬ ɜɵɯɨɞ ɜ 
ɬɨɦ, ɱɬɨɛɵ ɩɟɪɟɨɪɢɟɧɬɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢ 
ɟɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ 
ɧɚ ɭɩɪɚɜɥɹɟɦɭɸ ɛɢɡɧɟɫ-ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɟɪɜɢɫ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɚɪɯɢɬɟɤɬɭɪɭ (Service-Oriented ArchiɌecture, ɞɚɥɟɟ SOA), ɩɪɟɞɥɨɠɟɧɧɭɸ ɤɨɦɩɚ-
ɧɢɟɣ IBM [3].
ɋɨɝɥɚɫɧɨ [4], SOA – ɷɬɨ «ɚɪɯɢɬɟɤɬɭɪɧɵɣ ɫɬɢɥɶ 

ɞɥɹ ɫɨɡɞɚɧɢɹ ɂɌ-ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɫ-
ɩɨɥɶɡɭɸɳɢɣ ɩɪɢɧɰɢɩɵ ɨɪɢɟɧɬɚɰɢɢ ɧɚ ɫɟɪɜɢɫɵ 
ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɟɫɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɛɢɡɧɟɫɨɦ ɢ 
ɩɨɞɞɟɪɠɢɜɚɸɳɢɦɢ ɟɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɫɢɫ-
ɬɟɦɚɦɢ». Ⱥɪɯɢɬɟɤɬɭɪɧɵɣ ɩɨɞɯɨɞ SOA ɩɨɞɞɟɪɠɢ-
ɜɚɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɦɢɪɨɜɵɟ ɥɢɞɟɪɵ ɂɌ-ɢɧɞɭ-
ɫɬɪɢɢ. ɂɧɬɟɪɟɫ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ SOA ɜɨ ɦɧɨɝɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɥɢɱɢɟɦ ɜ ɤɨɦɩɚɧɢɹɯ ɦɨɳɧɨɣ ɫɢ-
ɫɬɟɦɵ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɨɩɟɪɚɬɢɜɧɭɸ ɦɨ-
ɞɟɪɧɢɡɚɰɢɸ ɤɨɬɨɪɨɣ ɩɪɨɜɨɞɢɬɶ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ 
ɫɥɨɠɧɟɟ ɢ ɫɥɨɠɧɟɟ.

ɋɟɪɜɢɫɵ – ɷɬɨ ɛɚɡɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɚɪɯɢɬɟɤ-
ɬɭɪɵ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜɢɞɢɦɵɣ ɪɟɫɭɪɫ, 
ɜɵɩɨɥɧɹɸɳɢɣ ɩɨɜɬɨɪɹɸɳɭɸɫɹ ɡɚɞɚɱɭ ɢ ɨɩɢɫɚɧ-
ɧɵɣ ɜɧɟɲɧɟɣ ɢɧɫɬɪɭɤɰɢɟɣ. ɋɟɪɜɢɫɵ ɩɨɡɜɨɥɹɸɬ 
ɜɵɡɵɜɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢɡ ɞɪɭɝɢɯ ɩɪɢɥɨɠɟ-
ɧɢɣ ɢ ɩɨɞɫɢɫɬɟɦ.
ɂɧɬɟɝɪɚɰɢɨɧɧɚɹ ɫɟɪɜɢɫɧɚɹ ɲɢɧɚ ɩɪɟɞɩɪɢ-

ɹɬɢɹ, ESB (Enterprise Service Bus), ɢɝɪɚɟɬ ɪɨɥɶ 
ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɫɟɪɜɢɫɨɜ ɢ ɫɥɭɠɢɬ ɞɥɹ ɮɨɪɦɢɪɨ-
ɜɚɧɢɹ ɟɞɢɧɨɣ ɫɪɟɞɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɧɵɯ 
ɩɪɢɥɨɠɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɹ. Ⱥɋ-ɢɧɢɰɢɚɬɨɪ (ɫɟɪɜɢɫ 
ɢɥɢ ɦɨɞɭɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ) ɨɬɩɪɚɜɥɹɟɬ ɡɚɩɪɨɫ ɧɚ ɫɟɪɜɢɫɧɭɸ ɲɢɧɭ, ɤɨɬɨɪɚɹ ɩɪɟɨɛɪɚɡɭɟɬ ɫɨɨɛ-

ɳɟɧɢɟ ɜ ɮɨɪɦɚɬ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɣ ɜ ɬɨɱɤɟ ɧɚɡɧɚ-
ɱɟɧɢɹ, ɢ ɩɟɪɟɧɚɩɪɚɜɥɹɟɬ ɡɚɩɪɨɫ Ⱥɋ-ɩɨɥɭɱɚɬɟɥɸ. 
Ⱥɋ-ɩɨɥɭɱɚɬɟɥɶ ɨɛɪɚɛɚɬɵɜɚɟɬ ɩɨɥɭɱɟɧɧɵɣ ɡɚɩɪɨɫ 
ɢ ɜɨɡɜɪɚɳɚɟɬ ɨɬɜɟɬ ɜ ɫɟɪɜɢɫɧɭɸ ɲɢɧɭ, ɤɨɬɨɪɚɹ 
ɩɪɟɨɛɪɚɡɭɟɬ ɫɨɨɛɳɟɧɢɟ ɜ ɮɨɪɦɚɬ ɨɬɩɪɚɜɢɬɟɥɹ (ɫɦ. ɪɢɫɭɧɨɤ 2). 
ȼɫɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢɞɟɬ ɱɟɪɟɡ ɫɟɪɜɢɫɧɭɸ 

ɲɢɧɭ, ɬɚɤ ɱɬɨ ɟɫɥɢ ɨɧɚ ɩɚɞɚɟɬ, ɬɨ ɫ ɧɟɣ ɩɚɞɚɸɬ ɢ 
ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɫɢɫɬɟɦɵ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ESB 
ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ ɩɨɫɪɟɞɧɢɤɨɦ ɢ ɞɨɫɬɚɬɨɱɧɨ 
ɫɥɨɠɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɫɢɫɬɟɦɵ [5]. Ɋɢɫɭɧɨɤ 2. ɂɧɬɟɝɪɚɰɢɹ ɱɟɪɟɡ ESB
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Ⱦɢɦɨɜ ɗ.Ɇ., Ɇɚɫɥɨɜ Ɉ.ɇ., ɏɚɞɠɢɟɜɚ ɋ.ȼ.

Ⱥɧɚɥɢɡ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɤɚɫɬɨ-
ɦɢɡɚɰɢɢ ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ ɜ ɢɧɬɟɪɟɫɚɯ 
ɭɩɪɚɜɥɟɧɢɹ
Ɏɨɪɦɚɥɢɡɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ 

ɪɚɡɪɚɛɨɬɤɢ ɢ ɤɚɫɬɨɦɢɡɚɰɢɢ ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ 
ɪɟɲɟɧɢɣ (ɫɦ. ɪɢɫɭɧɨɤ 1) ɜ ɧɨɬɚɰɢɢ ɛɥɨɤ-ɫɯɟɦɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. Ȼɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɧɚ-
ɱɢɧɚɟɬɫɹ ɫ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɨɬɞɟɥ ɢɧɬɟɝɪɚɰɢɢ Ⱥɋ 
ɡɚɹɜɤɢ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢɧɬɟɝɪɚɰɢɨɧɧɨɝɨ ɪɟɲɟɧɢɹ. 
ɉɨɥɭɱɢɜ ɡɚɹɜɤɭ, ɜɥɚɞɟɥɟɰ Ⱥɋ ɪɚɫɩɪɟɞɟɥɹɟɬ ɡɚɞɚ-
ɱɭ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɬɢɤɢ. Ⱥɧɚɥɢɬɢɤ ɪɚɡɪɚɛɚ-
ɬɵɜɚɟɬ ɞɨɤɭɦɟɧɬ «ɋɩɟɰɢɮɢɤɚɰɢɹ ɬɪɟɛɨɜɚɧɢɣ ɤ 
Ⱥɋ». ȼ ɞɨɤɭɦɟɧɬɟ ɮɢɤɫɢɪɭɟɬɫɹ ɩɟɪɟɱɟɧɶ ɧɟɨɛ- ɯɨɞɢɦɵɯ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ: ɪɚɡɪɚɛɨɬɤɚ, ɞɨɪɚ-

ɛɨɬɤɚ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɪɜɢɫɚ (ɫɟɪɜɢɫɨɜ).
ȼ ɩɪɨɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɮɢɤɚɰɢɢ ɬɪɟɛɨ-

ɜɚɧɢɣ ɤ Ⱥɋ ɚɧɚɥɢɬɢɤ ɨɩɢɪɚɟɬɫɹ ɧɚ ɢɧɮɨɪɦɚɰɢɸ, 
ɨɩɢɫɚɧɧɭɸ ɜ ɛɢɡɧɟɫ-ɬɪɟɛɨɜɚɧɢɹɯ ɢ ɤɨɧɰɟɩɬɭ-
ɚɥɶɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ. ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɷɬɢɯ 
ɞɨɤɭɦɟɧɬɨɜ ɢɥɢ ɧɟɩɨɥɧɨɬɵ ɢɧɮɨɪɦɚɰɢɢ ɜ ɧɢɯ – ɚɧɚɥɢɬɢɤ ɤɨɧɫɭɥɶɬɢɪɭɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ 
ɂɌ-ɚɧɚɥɢɬɢɤɨɦ, ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ, ɂɌ-ɚɪɯɢ-
ɬɟɤɬɨɪɨɦ, ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɩɪɨɟɤɬɚ. 
Ɍɚɤɠɟ ɚɧɚɥɢɬɢɤ ɫɟɪɜɢɫɚ ɜɵɫɬɪɚɢɜɚɟɬ ɤɨɦɦɭ-

ɧɢɤɚɰɢɢ ɫ ɚɧɚɥɢɬɢɤɚɦɢ ɫɦɟɠɧɵɯ Ⱥɋ. ɋɦɟɠɧɵɟ 
Ⱥɋ ɹɜɥɹɸɬɫɹ ɩɨɫɬɚɜɳɢɤɚɦɢ ɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ 
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ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɟɪɜɢɫɚ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɢɧɮɨɪ-
ɦɚɰɢɢ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɬɨ ɚɧɚɥɢɬɢɤ ɨɫɬɚɧɚɜɥɢɜɚɟɬ 
ɡɚɞɚɱɭ ɞɨ ɦɨɦɟɧɬɚ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ 
ɢ ɛɟɪɟɬ ɜ ɪɚɛɨɬɤɭ ɧɨɜɭɸ ɡɚɞɚɱɭ. 
ȿɫɥɢ ɢɧɮɨɪɦɚɰɢɢ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɮɭɧɤɰɢ-

ɨɧɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɟɪɜɢɫɚ, ɚɧɚɥɢɬɢɤ 
ɮɢɤɫɢɪɭɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɚɡɧɚɱɟɧɢɢ ɫɟɪɜɢɫɚ 
ɜ ɫɩɟɰɢɮɢɤɚɰɢɢ ɬɪɟɛɨɜɚɧɢɣ ɤ Ⱥɋ. Ʉɪɨɦɟ ɞɨɤɭ-
ɦɟɧɬɚ ɚɧɚɥɢɬɢɤ ɝɨɬɨɜɢɬ ɫɯɟɦɭ ɞɚɧɧɵɯ ɫɟɪɜɢ-
ɫɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ Ⱥɋ-ɩɨɫɬɚɜɳɢɤ ɫɦɨɠɟɬ ɤɨɪɪɟɤɬɧɨ ɫɮɨɪɦɢɪɨɜɚɬɶ ɫɨɨɛɳɟɧɢɹ, ɤɨɬɨɪɵɟ 

ɡɚɬɟɦ ɛɭɞɭɬ ɩɪɢɧɹɬɵ ɢ ɩɪɨɱɢɬɚɧɵ ɫɟɪɜɢɫɨɦ ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɵɩɨɥɧɟɧɢɹ ɢɧɫɬɪɭɤɰɢɣ, ɡɚɥɨ-
ɠɟɧɧɵɯ ɜ ɫɨɨɛɳɟɧɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ ɩɟɪɟɞɚ-
ɱɚ ɞɚɧɧɵɯ Ⱥɋ-ɩɨɬɪɟɛɢɬɟɥɸ. ɉɨɫɥɟ ɩɨɞɝɨɬɨɜɤɢ 
ɫɩɟɰɢɮɢɤɚɰɢɢ ɬɪɟɛɨɜɚɧɢɣ ɤ Ⱥɋ ɚɧɚɥɢɬɢɤ ɫɟɪ-
ɜɢɫɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɝɥɚɫɨɜɵɜɚɟɬ ɞɨɤɭɦɟɧɬ 
ɫɨ ɜɫɟɦɢ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɦɢ ɥɢɰɚɦɢ: ɪɭɤɨɜɨ-
ɞɢɬɟɥɟɦ ɪɚɡɪɚɛɨɬɤɢ, ɫɦɟɠɧɵɦɢ Ⱥɋ, ɨɬɞɟɥɨɦ 
ɬɟɫɬɢɪɨɜɚɧɢɹ.
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ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɬɪɟɛɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɨɝɥɚɫɨɜɚɧɵ ɫɨ ɫɬɨɪɨɧɵ ɪɭɤɨɜɨɞɢɬɟɥɹ ɪɚɡɪɚ-
ɛɨɬɤɢ. ȿɫɥɢ ɭ ɪɭɤɨɜɨɞɢɬɟɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢɦɟɸɬ-
ɫɹ ɡɚɦɟɱɚɧɢɹ, ɬɨ ɞɨɤɭɦɟɧɬ ɜɨɡɜɪɚɳɚɟɬɫɹ ɚɧɚ-
ɥɢɬɢɤɭ ɫɟɪɜɢɫɚ. Ⱥɧɚɥɢɬɢɤ ɫɟɪɜɢɫɚ ɮɢɤɫɢɪɭɟɬ 
ɩɪɨɬɨɤɨɥ ɡɚɦɟɱɚɧɢɣ ɢ ɩɪɢɫɬɭɩɚɟɬ ɤ ɢɯ ɭɫɬɪɚ-
ɧɟɧɢɸ. ȿɫɥɢ ɩɨɞɝɨɬɨɜɥɟɧɧɨɟ ɚɧɚɥɢɬɢɤɨɦ ɪɟɲɟ- ɧɢɟ ɜɨɡɦɨɠɧɨ ɤ ɪɟɚɥɢɡɚɰɢɢ, ɬɨ ɪɭɤɨɜɨɞɢɬɟɥɶ 

ɪɚɡɪɚɛɨɬɤɢ ɫɨɝɥɚɫɨɜɵɜɚɟɬ ɫɩɟɰɢɮɢɤɚɰɢɸ ɬɪɟ-
ɛɨɜɚɧɢɣ. ɉɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɪɭ-
ɤɨɜɨɞɢɬɟɥɟɦ ɪɚɡɪɚɛɨɬɤɢ ɫɩɟɰɢɮɢɤɚɰɢɹ ɬɪɟɛɨ-
ɜɚɧɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɚ ɫɨ ɫɦɟɠɧɵɦɢ 
Ⱥɋ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɪɚɛɚɬɵɜɚ-
ɟɦɵɣ ɫɟɪɜɢɫ. Ⱦɚɥɟɟ ɫɩɟɰɢɮɢɤɚɰɢɹ ɬɪɟɛɨɜɚɧɢɣ 
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ɫɨɝɥɚɫɨɜɵɜɚɟɬɫɹ ɫ ɨɬɞɟɥɨɦ ɢɧɬɟɝɪɚɰɢɨɧɧɨɝɨ 
ɬɟɫɬɢɪɨɜɚɧɢɹ.
ȼ ɫɥɭɱɚɟ ɭɫɩɟɲɧɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɨɬɞɟɥ ɢɧ-

ɬɟɝɪɚɰɢɨɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɡɚɞɚɱɭ ɜ 
ɫɜɨɣ ɩɟɪɟɱɟɧɶ ɪɚɛɨɬ ɢ ɨɠɢɞɚɟɬ ɜɵɩɭɫɤ ɞɢɫɬɪɢɛɭ-
ɬɢɜɚ ɧɚ ɫɬɟɧɞ ɬɟɫɬɢɪɨɜɚɧɢɹ. ɉɨɫɥɟ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɬɪɟɛɨɜɚɧɢɣ ɤ Ⱥɋ ɫɨ ɜɫɟɦɢ ɡɚɢɧɬɟ-

ɪɟɫɨɜɚɧɧɵɦɢ ɥɢɰɚɦɢ ɧɚɱɢɧɚɟɬɫɹ ɷɬɚɩ ɩɪɨɝɪɚɦɦ-
ɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɢɧɬɟɝɪɚɰɢɨɧɧɨɝɨ ɪɟɲɟɧɢɹ. Ⱦɥɹ 
ɷɬɨɝɨ ɚɧɚɥɢɬɢɤ ɞɟɥɚɟɬ ɡɚɩɪɨɫ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɡ-
ɪɚɛɨɬɤɢ ɧɚ ɧɚɡɧɚɱɟɧɢɟ ɪɚɡɪɚɛɨɬɱɢɤɚ. Ɋɭɤɨɜɨɞɢ-
ɬɟɥɶ ɜɵɛɢɪɚɟɬ ɪɚɡɪɚɛɨɬɱɢɤɚ ɢ ɧɚɡɧɚɱɚɟɬ ɡɚɞɚɱɭ. 
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Ɋɚɡɪɚɛɨɬɱɢɤ ɩɨɥɭɱɚɟɬ ɡɚɞɚɱɭ, ɩɪɨɜɟɪɹɟɬ ɧɚɥɢɱɢɟ 
ɜɯɨɞɧɵɯ ɚɪɬɟɮɚɤɬɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ ɫɩɟɰɢɮɢ-
ɤɚɰɢɹ ɬɪɟɛɨɜɚɧɢɣ ɤ Ⱥɋ, ɧɨ ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ 
ɦɨɠɟɬ ɩɨɧɚɞɨɛɢɬɶɫɹ ɢɧɮɨɪɦɚɰɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɯɚɪɚɤɬɟɪɚ ɨɬ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɫɦɟɠɧɵɯ Ⱥɋ.
Ɋɚɡɪɚɛɨɬɱɢɤ ɜɧɨɫɢɬ ɧɟɨɛɯɨɞɢɦɵɟ ɢɡɦɟɧɟɧɢɹ ɜ 

ɢɫɯɨɞɧɵɣ ɤɨɞ. Ɋɟɡɭɥɶɬɚɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ ɹɜ- ɥɹɟɬɫɹ Pull Request – ɡɚɩɪɨɫ ɤ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɡɪɚ-
ɛɨɬɤɢ, ɭɩɪɚɜɥɹɸɳɟɦɭ ɪɟɩɨɡɢɬɨɪɢɟɦ, ɧɚ ɜɵɩɨɥɧɟ-
ɧɢɟ ɢɡɦɟɧɟɧɢɣ ɢɡ ɪɟɩɨɡɢɬɨɪɢɹ ɪɚɡɪɚɛɨɬɱɢɤɚ. Ⱦɚɥɟɟ Pull Request ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɪɨɜɟɪɤɟ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ 
ɩɪɨɝɪɚɦɦɵ ɫ ɰɟɥɶɸ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɢɫɩɪɚɜɥɟɧɢɹ 
ɨɲɢɛɨɤ, ɤɨɬɨɪɵɟ ɨɫɬɚɥɢɫɶ ɧɟɡɚɦɟɱɟɧɧɵɦɢ ɜ ɧɚ-
ɱɚɥɶɧɨɣ ɮɚɡɟ ɪɚɡɪɚɛɨɬɤɢ. ɐɟɥɶɸ ɩɪɨɫɦɨɬɪɚ ɹɜɥɹ-
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«Infokommunikacionnye tehnologii» 2019, Vol. 17, No. 1, ɪɪ. 49-63ɟɬɫɹ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɪɚɡɪɚɛɨɬɱɢɤɚ. Ⱦɚɧɧɚɹ 
ɩɪɨɰɟɞɭɪɚ ɩɪɨɜɟɪɤɢ ɤɨɞɚ ɧɚɡɵɜɚɟɬɫɹ Code Review.
ɉɪɨɜɟɪɤɭ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶ 

ɫɚɦ ɪɭɤɨɜɨɞɢɬɟɥɶ ɪɚɡɪɚɛɨɬɤɢ ɢɥɢ ɨɧ ɦɨɠɟɬ ɞɟ-
ɥɟɝɢɪɨɜɚɬɶ ɩɪɨɜɟɪɤɭ ɞɪɭɝɨɦɭ ɪɚɡɪɚɛɨɬɱɢɤɭ. ɉɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɜɫɟɯ ɡɚɦɟɱɚɧɢɣ (ɩɪɢ ɢɯ ɧɚ-

ɥɢɱɢɢ) ɪɚɡɪɚɛɨɬɱɢɤ ɩɟɪɟɞɚɟɬ Pull Request ɪɭɤɨɜɨ-
ɞɢɬɟɥɸ ɪɚɡɪɚɛɨɬɤɢ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɟɝɨ ɜ ɨɫɧɨɜ-
ɧɨɣ ɤɨɞ.
ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɪɨɜɟɞɟɧɢɟ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. ɉɟɪɜɵɣ ɷɬɚɩ ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚɡɵɜɚɟɬɫɹ 
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ɦɨɞɭɥɶɧɵɦ ɢ ɩɪɨɜɨɞɢɬɫɹ ɤɚɠɞɨɣ Ⱥɋ (Ⱥɋ 1, Ⱥɋ 2, Ⱥɋ 
ɢɧɬɟɝɪɚɬɨɪɨɦ) ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ɍɫɩɟɲɧɨɟ 
ɩɪɨɯɨɠɞɟɧɢɟ ɦɨɞɭɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɭɱɚɫɬ-
ɧɢɤɚɦɢ ɢɧɬɟɝɪɚɰɢɨɧɧɨɝɨ ɪɟɲɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɬɚɪɬɨɦ 
ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɪɚɛɨɬ ɤ ɢɧɬɟɝɪɚɰɢɨɧɧɨɦɭ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨɦɭ ɬɟɫɬɢɪɨɜɚɧɢɸ (ɂɎɌ), ɩɪɢ ɤɨɬɨɪɨɦ ɨɬɞɟɥɶ-
ɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ ɨɛɴɟɞɢɧɹɸɬɫɹ ɢ ɬɟɫɬɢɪɭɸɬ-
ɫɹ ɜ ɝɪɭɩɩɟ. ȼ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɦɨɞɭɥɢ, ɧɚɞ ɤɨɬɨɪɵɦɢ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɦɨɞɭɥɶɧɨɟ ɬɟ-
ɫɬɢɪɨɜɚɧɢɟ. ȿɫɥɢ ɜ ɯɨɞɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɹɜɥɟɧɵ 
ɨɲɢɛɤɢ, ɢɧɠɟɧɟɪ ɩɨ ɬɟɫɬɢɪɨɜɚɧɢɸ ɡɚɜɨɞɢɬ ɞɟɮɟɤɬ ɧɚ 
Ⱥɋ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɞɟɮɟɤɬɚ.
Ɋɟɡɭɥɶɬɚɬɨɦ ɭɫɩɟɲɧɨɝɨ ɡɚɜɟɪɲɟɧɢɹ ɂɎɌ ɹɜɥɹɟɬɫɹ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ ɢɧɬɟɝɪɚɰɢɨɧɧɨɟ ɪɟɲɟɧɢɟ, ɱɬɨ ɩɨɞ-
ɬɜɟɪɠɞɚɟɬ ɩɪɨɬɨɤɨɥ ɂɎɌ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɣ ɢɧɠɟɧɟ-
ɪɨɦ ɩɨ ɬɟɫɬɢɪɨɜɚɧɢɸ. ɉɪɨɬɨɤɨɥ ɂɎɌ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ 
ɞɨɤɭɦɟɧɬɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɧɚɱɚɥɨ ɩɪɢɟɦɨɫɞɚɬɨɱ-
ɧɵɯ ɢɫɩɵɬɚɧɢɣ (ɉɋɂ). ȿɫɥɢ ɜ ɯɨɞɟ ɉɋɂ ɭ ɤɨɦɢɫɫɢɢ 
ɜɨɡɧɢɤɚɸɬ ɡɚɦɟɱɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɢɥɢ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ 
ɪɟɲɟɧɢɹ, ɬɨ ɜɫɟ ɭɤɚɡɚɧɧɵɟ ɡɚɦɟɱɚɧɢɹ ɮɢɤɫɢɪɭɸɬɫɹ 
ɜ ɩɪɨɬɨɤɨɥɟ ɉɋɂ ɢ ɩɪɢɤɥɚɞɵɜɚɸɬɫɹ ɤ ɡɚɹɜɤɟ. Ⱦɚɥɟɟ 
ɢɧɢɰɢɚɬɨɪ ɡɚɹɜɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ 
ɡɚɤɪɵɜɚɟɬ ɡɚɹɜɤɭ ɨɤɨɧɱɚɬɟɥɶɧɨ ɢɥɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɞɨɪɚɛɨɬɤɢ. ȼ ɫɥɭɱɚɟ ɭɫɩɟɲɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɉɋɂ ɜ 
ɩɪɨɬɨɤɨɥɟ ɮɢɤɫɢɪɭɟɬɫɹ ɪɟɤɨɦɟɧɞɚɰɢɢ ɤ ɜɧɟɞɪɟɧɢɸ 
ɪɟɲɟɧɢɹ ɜ ɩɪɨɦɵɲɥɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɗɬɚɩɵ 
ɉɋɂ ɢ ɜɧɟɞɪɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɡɚ ɪɚɦɤɚɦɢ ɢɫɫɥɟɞɭɟɦɨɝɨ 
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɢ ɪɚɫɫɦɨɬɪɟɧɵ ɬɨɥɶɤɨ ɜ ɤɚɱɟɫɬɜɟ ɥɨ-
ɝɢɱɟɫɤɨɝɨ ɩɨɧɢɦɚɧɢɹ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬ ɧɚɞ ɡɚɹɜɤɨɣ.
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɋɂɆ
ȼ ɤɨɧɤɭɪɟɧɬɧɨɣ ɛɨɪɶɛɟ ɂɌ-ɤɨɦɩɚɧɢɢ ɫɨɪɟɜɧɭ-

ɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɡɚ ɞɨɥɸ ɧɚ ɪɵɧɤɟ, ɧɨ ɢ ɡɚ ɢɧɜɟɫɬɢɰɢɢ 
ɢ ɩɟɪɫɨɧɚɥ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɧɤɭɪɟɧɬɧɵɯ ɩɪɟɢɦɭ-
ɳɟɫɬɜ ɂɌ-ɤɨɦɩɚɧɢɢ ɜɵɧɭɠɞɟɧɵ ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɬɶ 
ɛɢɡɧɟɫ. Ɍɪɚɧɫɮɨɪɦɚɰɢɹ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɟɪɟɯɨɞ ɤɨɦ-
ɩɚɧɢɢ ɫ ɨɞɧɨɝɨ ɬɢɩɚ ɭɩɪɚɜɥɟɧɢɹ ɂɌ-ɩɪɨɟɤɬɚɦɢ ɧɚ 
ɞɪɭɝɨɣ. Ⱦɥɹ ɰɢɮɪɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɯɚɪɚɤɬɟɪɟɧ 
ɩɟɪɟɯɨɞ ɧɚ ɝɢɛɤɢɟ ɦɟɬɨɞɨɥɨɝɢɢ ɜ ɭɩɪɚɜɥɟɧɢɢ ɂɌ-
ɩɪɨɟɤɬɚɦɢ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬ 
ɧɟɛɨɥɶɲɢɦɢ ɤɨɦɚɧɞɚɦɢ.
ɉɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɚɧɞɵ – ɡɚɞɚɧɢɟ, ɬɪɟ-

ɛɭɸɳɟɟ ɜɵɫɨɤɨɣ ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɰɢɢ. ɉɪɢ 
ɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɬɪɟɛɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɧɚɥɢɱɢɟ 
ɩɪɚɜɢɥɶɧɨ ɩɨɞɨɛɪɚɧɧɵɯ, ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧ-
ɧɵɯ ɂɌ-ɫɩɟɰɢɚɥɢɫɬɨɜ, ɧɨ ɢ ɥɸɞɟɣ, ɠɟɥɚɸɳɢɯ ɪɚɛɨ-
ɬɚɬɶ ɜɦɟɫɬɟ, ɫɨɨɛɳɚ, ɤɚɤ ɤɨɦɚɧɞɚ [1]. Ɉɩɪɟɞɟɥɟɧɢɣ «ɤɨɦɚɧɞɵ» ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ, ɧɚɩɪɢ-
ɦɟɪ, Ɇ. Ⱥɪɦɫɬɪɨɧɝ ɩɪɢɜɨɞɢɬ ɫɥɟɞɭɸɳɟɟ ɨɩɪɟɞɟɥɟ-
ɧɢɟ: «Ʉɨɦɚɧɞɚ – ɷɬɨ ɧɟɛɨɥɶɲɚɹ ɝɪɭɩɩɚ ɥɸɞɟɣ, ɜɡɚɢ-
ɦɨɞɨɩɨɥɧɹɸɳɢɯ ɢ ɜɡɚɢɦɨɡɚɦɟɧɹɸɳɢɯ ɞɪɭɝ ɞɪɭɝɚ, 
ɤɨɬɨɪɵɟ ɫɨɛɪɚɧɵ ɞɥɹ ɫɨɜɦɟɫɬɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɞɯɨɞɚɦɢ, 

ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɵɯ ɨɧɢ ɩɨɞɞɟɪɠɢɜɚɸɬ ɜɡɚɢɦɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» [6]. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɮɟɪɟ ɂɌ 
ɩɨɞ ɤɨɦɚɧɞɨɣ ɩɨɧɢɦɚɸɬ ɤɪɨɫɫɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 
ɝɪɭɩɩɭ ɜ 5-10 ɱɟɥ., ɤɨɬɨɪɚɹ ɧɚɞɟɥɟɧɚ ɩɨɥɧɨɦɨɱɢɹɦɢ 
ɢ ɫɩɨɫɨɛɧɚ ɨɩɪɟɞɟɥɢɬɶ, ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɩɪɨɬɟɫɬɢɪɨ-
ɜɚɬɶ ɢɧɤɪɟɦɟɧɬ ɰɟɧɧɨɫɬɢ ɪɟɲɟɧɢɹ ɡɚ ɨɛɨɡɧɚɱɟɧɧɵɣ 
ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ. ȼɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɪɨɥɢ: 
ɤɨɦɚɧɞɚ ɪɚɡɪɚɛɨɬɤɢ (ɚɧɚɥɢɬɢɤɢ, ɪɚɡɪɚɛɨɬɱɢɤɢ, ɬɟ-
ɫɬɢɪɨɜɳɢɤɢ), Scrum-ɦɚɫɬɟɪ ɢ ɜɥɚɞɟɥɟɰ ɩɪɨɞɭɤɬɚ.
ȼ ɫɜɨɟɦ ɪɚɡɜɢɬɢɢ ɤɨɦɚɧɞɵ ɩɪɨɯɨɞɹɬ ɧɟɫɤɨɥɶɤɨ 

ɷɬɚɩɨɜ, ɤɨɬɨɪɵɟ ɫɦɟɧɹɸɬ ɞɪɭɝ ɞɪɭɝɚ (ɫɦ. ɬɚɛɥɢɰɭ 1). 
ɇɚ ɷɬɚɩɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɚɧɞɚ ɧɟ ɨɩɪɟɞɟɥɹɟɬ ɫɜɨɣ 
ɫɨɫɬɚɜ ɫɚɦɚ, ɨɧɚ ɮɨɪɦɢɪɭɟɬɫɹ ɫɜɟɪɯɭ, ɨɬ ɪɭɤɨɜɨɞ-
ɫɬɜɚ. Ɏɚɤɬɢɱɟɫɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɚɧɞɵ 
ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɬɨɥɶɤɨ ɧɚ ɷɬɚɩɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɤɨɦɚɧɞɵ. ɉɨɥɭɱɢɬɶ ɩɪɨɝɧɨɡɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞɵ ɜɨɡɦɨɠɧɨ, ɟɫɥɢ ɧɚ ɷɬɚɩɟ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɚɧɞɵ ɅɉɊ ɛɭɞɟɬ ɢɦɟɬɶ ɞɚɧɧɵɟ ɨ 
ɪɟɡɭɥɶɬɚɬɚɯ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɫɩɨɥɧɢ-
ɬɟɥɟɣ ɩɨ ɤɨɦɚɧɞɚɦ.
ɍ ɤɚɠɞɨɝɨ ɭɱɚɫɬɧɢɤɚ ɤɨɦɚɧɞɵ ɟɫɬɶ ɞɜɟ ɪɨɥɢ: 

ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɢ ɤɨɦɚɧɞɧɚɹ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɪɨɥɢ ɨɬɧɨɫɹɬɫɹ ɤ ɞɨɥɠɧɨɫɬɧɵɦ ɨɛɹɡɚɧɧɨɫɬɹɦ ɢ ɨɯ-
ɜɚɬɵɜɚɸɬ ɧɚɜɵɤɢ, ɭɦɟɧɢɹ, ɡɧɚɧɢɹ ɢ ɨɩɵɬ. Ʉɨɦɚɧɞ-
ɧɵɟ ɪɨɥɢ ɨɬɪɚɠɚɸɬ ɥɢɱɧɨɫɬɧɵɟ ɤɚɱɟɫɬɜɚ, ɤɨɬɨɪɵɟ 
ɹɜɥɹɸɬɫɹ ɭɫɬɨɣɱɢɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɨɬɪɭɞɧɢɤɚ 
ɢ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɜ ɪɚɡɧɵɯ ɤɨɦɚɧɞɚɯ.
Ɍɚɛɥɢɰɚ 1. ɗɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɚɧɞ
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Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɤɨɦɚɧɞɧɵɯ 

ɪɨɥɟɣ ɨɩɢɫɵɜɚɸɬ ɤɚɱɟɫɬɜɚ, ɤɨɬɨɪɵɦɢ ɞɨɥɠɧɚ ɨɛ-
ɥɚɞɚɬɶ ɫɮɨɪɦɢɪɨɜɚɧɧɚɹ ɤɨɦɚɧɞɚ, ɨɞɧɚɤɨ ɜɨɩɪɨ-
ɫɚɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɨɬɪɭɞɧɢɤɨɜ ɧɚ ɤɨɦɚɧɞɵ ɩɨ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɪɨɥɹɦ ɭɞɟɥɟɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨ 
ɜɧɢɦɚɧɢɹ [6-8]. 
Ɉɰɟɧɤɭ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞɵ, ɪɢɫɤ 

ɫɪɵɜɚ ɫɪɨɤɨɜ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ ɧɟɜɨɡɦɨɠɧɨ 
ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɨɞɟɥɹɦ, ɩɨɫɤɨɥɶ-
ɤɭ ɧɚ ɷɬɢ ɩɨɤɚɡɚɬɟɥɢ ɜɥɢɹɸɬ ɧɟɫɤɨɥɶɤɨ ɮɚɤɬɨɪɨɜ, 
ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɟɫɬɶ ɫɬɨɯɚɫɬɢɱɟɫɤɢɟ. ɇɚɩɪɢɦɟɪ, 
ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɢɜɲɢɯ ɡɚɹɜɨɤ ɧɚ ɪɟɥɢɡ, ɞɥɢ-
ɬɟɥɶɧɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ ɬɪɟɛɨɜɚɧɢɣ, ɞɥɢɬɟɥɶɧɨɫɬɶ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɪɚ-
ɛɨɬɤɢ, ɜɟɪɨɹɬɧɨɫɬɶ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɚ ɩɪɢ ɬɟ-
ɫɬɢɪɨɜɚɧɢɢ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɫɩɪɚɜɥɟɧɢɹ ɞɟɮɟɤɬɚ 
ɜ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɫɩɪɚɜɥɟɧɢɹ ɞɟ-
ɮɟɤɬɚ ɜ ɤɨɞɟ ɢ ɞɪ.
ȼ ɝɢɛɤɢɯ ɤɨɦɚɧɞɚɯ ɪɚɛɨɬɚ ɜɟɞɟɬɫɹ ɩɚɪɚɥɥɟɥɶ-

ɧɨ: ɤɨɧɬɪɨɥɶ ɢ «ɜɥɚɫɬɶ» ɪɚɫɩɪɟɞɟɥɟɧɵ ɦɟɠɞɭ 
ɤɨɦɚɧɞɚɦɢ. Ɋɟɲɟɧɢɹ, ɢɡ ɤɨɬɨɪɵɯ ɫɤɥɚɞɵɜɚɟɬ-
ɫɹ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɩɪɢɧɢɦɚɸɬɫɹ ɤɚɠɞɨɣ 
ɤɨɦɚɧɞɨɣ ɨɬɞɟɥɶɧɨ, ɪɚɡɞɟɥɹɹ, ɧɨ ɧɟ ɪɚɡɦɵɜɚɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɦɟɠɞɭ ɜɫɟɦɢ ɤɨɦɚɧɞɚɦɢ. Ɋɚɫ-
ɩɚɪɚɥɥɟɥɢɜɚɧɢɟ ɩɪɨɰɟɞɭɪ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ 
ɢɧɮɨɪɦɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɞɟɰɟɧɬɪɚɥɢɡɚɰɢɢ ɩɪɨ-
ɰɟɞɭɪ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, ɬɨ ɟɫɬɶ ɤ ɫɨɡɞɚɧɢɸ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɩɨɞɫɢɫɬɟɦ, 
ɱɬɨ ɨɡɧɚɱɚɟɬ ɩɨɹɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɢɟɪɚɪɯɢɱɟɫɤɨɣ 
ɫɬɪɭɤɬɭɪɵ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢ-
ɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ, ɨɛɥɚɞɚɸɳɟɣ ɢɟɪɚɪɯɢɱɟɫɤɨɣ 
ɫɬɪɭɤɬɭɪɨɣ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɢɫɫɥɟɞɭɟ-
ɦɵɣ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɢ ɤɚɫɬɨɦɢɡɚɰɢɢ 
ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ ɤɚɤ ɫɢɫɬɟɦɭ ɧɟɪɟɮ-
ɥɟɤɬɨɪɧɨɝɨ ɬɢɩɚ. 
ɇɟɪɟɮɥɟɤɬɨɪɧɚɹ ɫɢɫɬɟɦɚ – ɷɬɨ ɫɢɫɬɟɦɚ, ɤɨɬɨ-

ɪɚɹ ɦɨɠɟɬ ɧɟɨɞɧɨɡɧɚɱɧɨ, ɦɧɨɝɨɜɚɪɢɚɧɬɧɨ ɪɟɚ-
ɝɢɪɨɜɚɬɶ ɧɚ ɨɞɧɨ ɢ ɬɨ ɠɟ ɜɧɟɲɧɟɟ ɜɨɡɞɟɣɫɬɜɢɟ. 
ɍɩɪɚɜɥɟɧɢɟ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɫɜɹɡɚɧɨ ɫ ɧɚɥɢɱɢɟɦ 
ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɥɨɠ-
ɧɹɟɬ ɩɪɨɰɟɫɫ ɭɩɪɚɜɥɟɧɢɹ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ 
ɧɟɪɟɮɥɟɤɬɨɪɧɨɣ ɫɢɫɬɟɦɵ [9-10].
ɂɦɟɟɬɫɹ ɨɛɴɟɞɢɧɟɧɢɟ N ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞ-

ɩɪɢɹɬɢɣ (ɤɨɧɰɟɪɧ ɢɥɢ ɬɪɟɫɬ), ɜɵɩɭɫɤɚɸɳɢɯ ɨɞ-
ɧɨɬɢɩɧɭɸ ɩɪɨɞɭɤɰɢɸ. ɇɚɡɨɜɟɦ ɬɚɤɨɟ ɨɛɴɟɞɢɧɟ-
ɧɢɟ ɰɟɧɬɪɨɦ. Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ   ɩɪɨɞɭɤɰɢɸ, 
ɜɵɩɭɫɤɚɟɦɭɸ i-ɵɦ ɩɪɟɞɩɪɢɹɬɢɟɦ ɢɡ ɨɛɳɟɝɨ ɢɯ 
ɱɢɫɥɚ n, ɬɨ ɟɫɬɶ i [1; n]. Ɋɟɡɭɥɶɬɚɬ ɮɭɧɤɰɢɨɧɢɪɨ-
ɜɚɧɢɹ ɰɟɧɬɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ ɮɭɧɤɰɢ-
ɨɧɢɪɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. Ɉɰɟɧɤɢ 
ɷɬɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɦɢ. ɐɟɧɬɪ 
ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬ ɩɪɨɞɭɤɰɢɸ, ɢ ɟɝɨ ɰɟɥɟɜɚɹ 
ɮɭɧɤɰɢɹ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɞɭɤɰɢɟɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ

               (1)
ɐɟɧɬɪ ɧɟ ɢɦɟɟɬ ɩɪɚɜɚ ɧɚɡɧɚɱɚɬɶ ɨɛɴɟɦɵ ɩɪɨ-

ɢɡɜɨɞɫɬɜɚ  ɧɨ ɦɨɠɟɬ ɜɥɢɹɬɶ ɧɚ ɷɬɢ ɨɛɴɟɦɵ. 
ȼɟɥɢɱɢɧɚ ɩɪɨɞɭɤɬɚ, ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ i-ɵɦ ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɟɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴɟɦɨɦ ɟɝɨ ɮɨɧɞɨɜ  
ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɪɚɛɨɱɟɣ ɫɢɥɵ                          (2)
Ɏɭɧɤɰɢɹ  ɜ ɬɟɨɪɢɢ ɭɩɪɚɜɥɟɧɢɹ 

ɢɦɟɧɭɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɮɭɧɤɰɢɟɣ. ɋɭɳɟɫɬ-
ɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɨɣ ɮɭɧɤɰɢɢ. Ⱦɨɯɨɞ i-ɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ  ɪɚɜɟɧ ɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ 
ɡɚ ɜɵɱɟɬɨɦ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ. Ⱦɥɹ ɩɪɨɫɬɨɬɵ 
ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɨɹɬ 
ɬɨɥɶɤɨ ɜ ɨɩɥɚɬɟ ɪɚɛɨɱɟɣ ɫɢɥɵ. ȿɫɥɢ ɨɛɨɡɧɚɱɢɬɶ 
ɱɟɪɟɡ  ɮɢɤɫɢɪɨɜɚɧɧɭɸ ɫɬɚɜɤɭ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚ-
ɬɵ, ɬɨ ɤɚɠɞɚɹ ɜɟɥɢɱɢɧɚ  ɛɭɞɟɬ ɪɚɜɧɚ                        (3)
ȿɫɥɢ ɜɟɥɢɱɢɧɚ ɮɨɧɞɨɜ  ɬɚɤɠɟ ɮɢɤɫɢɪɨɜɚɧɚ, 

ɬɨ ɨɛɴɟɦ ɩɪɨɞɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ 
ɪɚɛɨɱɟɣ ɫɢɥɵ . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  ɹɜɥɹɟɬɫɹ 
ɭɩɪɚɜɥɹɸɳɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɤɨɬɨɪɵɣ ɩɨɥɧɨɫɬɶɸ 
ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. Ⱦɥɹ 
ɬɨɝɨ ɱɬɨɛɵ ɭɩɪɚɜɥɹɬɶ ɞɟɣɫɬɜɢɹɦɢ ɩɪɨɢɡɜɨɞɢɬɟ-
ɥɟɣ, ɰɟɧɬɪ ɞɨɥɠɟɧ ɪɚɫɩɨɥɚɝɚɬɶ ɫɩɨɫɨɛɚɦɢ ɷɮɮɟɤ-
ɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɢɯ. 
Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɫɬɟɣɲɢɣ ɫɩɨɫɨɛ: ɪɚɫɩɪɟɞɟɥɟ-

ɧɢɟ ɷɤɡɨɝɟɧɧɨɝɨ ɪɟɫɭɪɫɚ U, ɤɨɬɨɪɵɣ ɩɨɥɧɨɫɬɶɸ 
ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ ɰɟɧɬɪɚ ɢ ɦɨɠɟɬ ɪɚɫ-
ɯɨɞɨɜɚɬɶɫɹ, ɧɚɩɪɢɦɟɪ, ɧɚ ɢɧɜɟɫɬɢɰɢɢ, ɧɚ ɫɨɡɞɚ-
ɧɢɟ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɢ ɬ.ɩ. Ɍɨɝɞɚ 
ɡɚɞɚɱɚ ɰɟɧɬɪɚ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɡɚɞɚɱɟɣ 
ɩɥɚɧɢɪɨɜɚɧɢɹ, ɫɨɫɬɨɢɬ ɜ ɬɚɤɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 
ɪɟɫɭɪɫɚ U, ɤɨɬɨɪɨɟ ɩɪɢɜɨɞɢɬ ɤ ɦɚɤɫɢɦɭɦɭ ɮɭɧɤ-
ɰɢɸ (1):                                (4)
ɉɪɢ ɷɬɨɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ U 

ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɧɟ ɬɨɥɶɤɨ ɨɬ ɞɟɣɫɬɜɢɣ ɰɟɧɬɪɚ, ɧɨ 
ɢ ɨɬ ɡɧɚɱɟɧɢɣ  ɤɨɬɨɪɵɟ ɜɵɛɢɪɚɸɬɫɹ ɩɪɨɢɡɜɨ-
ɞɢɬɟɥɹɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɝɪɨɜɚɹ 
ɫɢɬɭɚɰɢɹ, ɜ ɤɨɬɨɪɨɣ, ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɘ.Ȼ. Ƚɟɪ-
ɦɟɣɟɪɚ, ɢɦɟɟɬɫɹ N + 1 ɢɝɪɨɤɨɜ: N ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 
ɢ ɰɟɧɬɪ [11]. 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɷɮɮɟɤɬɢɜɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɩɪɨɰɟ-

ɞɭɪɭ ɭɩɪɚɜɥɟɧɢɹ, ɢɝɪɨɤɚɦ ɧɟɨɛɯɨɞɢɦɨ ɭɫɥɨɜɢɬɶɫɹ 
ɨ «ɩɨɪɹɞɤɟ ɯɨɞɨɜ», «ɝɢɩɨɬɟɡɟ ɢɧɮɨɪɦɢɪɨɜɚɧɧɨ-
ɫɬɢ» ɢ «ɝɢɩɨɬɟɡɟ ɩɨɜɟɞɟɧɢɹ». ȼ ɞɚɧɧɨɣ ɢɝɪɨɜɨɣ 
ɫɢɬɭɚɰɢɢ ɩɪɚɜɨ ɩɟɪɜɨɝɨ ɯɨɞɚ ɩɪɢɧɚɞɥɟɠɢɬ ɰɟɧɬɪɭ – ɤɨɬɨɪɵɣ ɞɟɥɚɟɬ ɷɬɨɬ ɯɨɞ, ɩɟɪɟɞɚɜɚɹ i-ɦɭ ɩɪɨɢɡɜɨ-
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Ⱦɢɦɨɜ ɗ.Ɇ., Ɇɚɫɥɨɜ Ɉ.ɇ., ɏɚɞɠɢɟɜɚ ɋ.ȼ.
ɞɢɬɟɥɸ ɪɟɫɭɪɫ  ɢ ɭɱɢɬɵɜɚɟɬ, ɱɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶ 
ɫ ɷɬɨɝɨ ɦɨɦɟɧɬɚ ɡɧɚɟɬ ɜɟɥɢɱɢɧɭ  
Ɉɫɧɨɜɧɵɦ ɬɟɩɟɪɶ ɫɬɚɧɨɜɢɬɫɹ ɜɨɩɪɨɫ ɨ ɝɢɩɨ-

ɬɟɡɟ ɩɨɜɟɞɟɧɢɹ ɢɝɪɨɤɨɜ: ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɰɟɧɬɪ 
ɡɧɚɟɬ (ɢɥɢ ɫɱɢɬɚɟɬ, ɱɬɨ ɡɧɚɟɬ) ɢɧɬɟɪɟɫɵ ɩɪɨɢɡɜɨ-
ɞɢɬɟɥɟɣ, ɩɨɥɚɝɚɹ, ɱɬɨ ɨɧɢ ɨɩɢɫɵɜɚɸɬɫɹ ɰɟɥɟɜɨɣ 
ɮɭɧɤɰɢɟɣ (1). Ɍɨɝɞɚ ɝɢɩɨɬɟɡɚ ɰɟɧɬɪɚ ɨ ɩɨɜɟɞɟɧɢɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɞɨɥɠɟɧ ɬɚɤ 
ɜɵɛɪɚɬɶ ɫɜɨɟ ɭɩɪɚɜɥɟɧɢɟ Li , ɱɬɨɛɵ ɦɚɤɫɢɦɢɡɢ-
ɪɨɜɚɬɶ ɞɨɯɨɞ (1). ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɮɟɪɟ ɢɫ-
ɫɥɟɞɭɟɦɨɝɨ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɰɟɧɬɪɨɦ ɹɜɥɹɟɬɫɹ 
ɨɛɴɟɞɢɧɟɧɢɟ N-ɤɨɦɚɧɞ, ɜɟɞɭɳɢɯ ɪɚɡɪɚɛɨɬɤɭ ɞɥɹ 
ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɂɌ-ɩɪɨɟɤɬɨɜ. ȼɵɩɭɫɤɚɟ-
ɦɨɣ ɩɪɨɞɭɤɰɢɟɣ ɹɜɥɹɸɬɫɹ ɝɨɬɨɜɵɟ ɢɧɬɟɝɪɚɰɢɨɧ-
ɧɵɟ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɤɚɠɞɨɣ 
ɤɨɦɚɧɞɨɣ ɜ ɨɬɞɟɥɶɧɨɫɬɢ. ɐɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɛɭɞɟɬ 
ɡɚɜɢɫɟɬɶ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɫɟɯ ɤɨɦɚɧɞ.
ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢɜɟɥɨ ɤ ɜɵ-

ɜɨɞɭ ɨ ɬɨɦ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ 
ɟɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɢɧɬɟɪɟɫɚɯ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-
ɧɢɹ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɋɂɆ ɩɨ ɆȾɆ [12].
ɉɪɢɦɟɧɟɧɢɟ ɋɂɆ ɩɨ ɆȾɆ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɵɯ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɞɪɭɝɢɦɢ ɩɨɞɯɨɞɚɦɢ) ɫɩɨɫɨɛɨɜ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ-
ɝɨ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɫɥɨɠ-
ɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɧɚ-
ɦɢɤɢ ɢɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɫɥɭɱɚɣɧɵɯ 
ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɩɪɢɧɹɬɢɟ ɭɩɪɚɜɥɟɧɱɟ-
ɫɤɢɯ ɪɟɲɟɧɢɣ. 
ɉɪɢɤɥɚɞɧɚɹ ɰɟɧɧɨɫɬɶ ɋɂɆ ɩɨ ɆȾɆ ɡɚɤɥɸ-

ɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɩɨɡɜɨɥɹɟɬ ɧɚ ɨɫɧɨɜɟ ɯɨɪɨ-
ɲɨ ɚɩɪɨɛɢɪɨɜɚɧɧɵɯ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɫɬɵɯ 
ɝɪɚɮɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɛɟɡ ɩɨɬɟɪɢ ɧɟɨɛɯɨɞɢɦɨɣ 
ɬɨɱɧɨɫɬɢ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ, ɮɨɪɦɚɥɢɡɨɜɚɬɶ ɢɫɫɥɟ-
ɞɭɟɦɵɟ ɫɥɨɠɧɵɟ ɫɢɫɬɟɦɵ ɧɚ ɜɵɛɪɚɧɧɨɦ ɭɪɨɜɧɟ 
ɢɯ ɚɛɫɬɪɚɝɢɪɨɜɚɧɢɹ, ɚ ɡɚɬɟɦ ɩɟɪɟɣɬɢ ɨɬ ɫɨɞɟɪɠɚ-
ɬɟɥɶɧɨɝɨ ɨɩɢɫɚɧɢɹ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ ɤ ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɋɂɆ-ɦɨɞɟɥɢ. 
ɐɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ 
ɜɚɪɢɚɧɬɨɜ (ɫɰɟɧɚɪɢɟɜ) ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ 
ɚɧɚɥɢɡɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɟɞ-
ɭɫɦɚɬɪɢɜɚɸɳɢɣ ɫɪɚɜɧɟɧɢɟ ɦɟɠɞɭ ɫɨɛɨɣ ɪɚɡɧɵɯ 
ɮɨɪɦ ɨɪɝɚɧɢɡɚɰɢɢ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ ɫ ɩɨɫɥɟ-
ɞɭɸɳɢɦ ɜɵɛɨɪɨɦ ɢ ɪɟɚɥɢɡɚɰɢɟɣ ɧɚɢɥɭɱɲɟɣ ɢɡ 
ɧɢɯ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɰɟɧɚɪɢɢ:
Сɰеɧаɪɢɣ 1. ȼ ɫɬɚɧɞɚɪɬɧɨɦ ɫɰɟɧɚɪɢɢ ɡɚɹɜɤɚ 

ɩɨɫɬɭɩɚɟɬ ɜ ɨɬɞɟɥ ɢɧɬɟɝɪɚɰɢɢ, ɝɞɟ ɧɚɡɧɚɱɚɟɬɫɹ ɧɚ 
ɥɸɛɨɝɨ ɚɧɚɥɢɬɢɤɚ, ɞɚɥɟɟ ɧɚ ɪɚɡɪɚɛɨɬɱɢɤɚ. ɉɨɫɥɟ 
ɡɚɹɜɤɚ ɩɨɫɬɭɩɚɟɬ ɜ ɨɬɞɟɥ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɪɚɫɩɪɟ-
ɞɟɥɹɟɬɫɹ ɧɚ ɥɸɛɨɝɨ ɬɟɫɬɢɪɨɜɳɢɤɚ. ȼɵɛɨɪ ɢɫɩɨɥ-
ɧɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɪɚɡɪɚɛɨɬ-
ɤɢ, ɢɫɯɨɞɹ ɢɡ ɢɦɟɸɳɟɣɫɹ ɭ ɧɟɝɨ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɡɚɧɹɬɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɟɣ.  ɂɫɩɨɥɧɢɬɟɥɶ ɤɚɠɞɨɣ 
ɪɨɥɢ «ɚɧɚɥɢɬɢɤ», «ɪɚɡɪɚɛɨɬɱɢɤ», «ɬɟɫɬɢɪɨɜɳɢɤ» 
ɜɵɩɨɥɧɹɸɬ ɫɬɪɨɝɨ ɨɛɨɡɧɚɱɟɧɧɵɣ ɩɟɪɟɱɟɧɶ ɪɚɛɨɬ, 
ɨɛɹɡɚɧɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɨɦɩɟɬɟɧ-
ɰɢɹɦ ɪɨɥɢ. 
Сɰеɧаɪɢɣ 2. Ɂɞɟɫɶ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɚɪɢɚɧɬ 

ɪɟɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ ɜ ɤɨɦɩɚ-
ɧɢɢ ɜ ɭɫɥɨɜɢɹɯ ɰɢɮɪɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɛɢɡ-
ɧɟɫɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɛɴɟɞɢɧɟɧɢɟ ɨɬɞɟɥɨɜ 
ɪɚɡɪɚɛɨɬɤɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɪɚɡɞɟɥɟɧɢɹ 
ɢɫɩɨɥɧɢɬɟɥɟɣ ɧɚ ɤɨɦɚɧɞɵ. ȼɨɩɪɨɫ ɭɤɨɦɩɥɟɤɬɨɜɚ-
ɧɢɹ ɤɨɦɚɧɞ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɢ ɫɥɨɠɧɵɦ, ɬɚɤ 
ɤɚɤ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɜɥɢɹɧɢɟ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ 
ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ ɢ ɭɫɥɨɜɢɣ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ 
ɪɚɡɞɟɥɢɬɶ N ɢɫɩɨɥɧɢɬɟɥɟɣ ɧɚ k ɤɨɦɚɧɞ, ɩɪɢ ɷɬɨɦ 
ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɹ: – ɤɨɦɚɧɞɚ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɤɚɠɞɨɣ ɪɨɥɢ «ɚɧɚɥɢɬɢɤ», «ɪɚɡɪɚ-
ɛɨɬɱɢɤ», «ɬɟɫɬɢɪɨɜɳɢɤ»; – ɤɨɦɚɧɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɦɟɪɧɨ ɪɚɜɧɵɟ 
ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ (ɬɨ ɟɫɬɶ 
ɧɟɥɶɡɹ, ɧɚɩɪɢɦɟɪ, ɱɬɨɛɵ ɜ ɨɞɧɨɣ ɤɨɦɚɧɞɟ ɛɵɥɢ 
ɬɨɥɶɤɨ ɨɩɵɬɧɵɟ ɫɨɬɪɭɞɧɢɤɢ, ɚ ɜ ɞɪɭɝɨɣ ɤɨɦɚɧɞɟ 
ɨɛɴɟɞɢɧɢɬɶ «ɧɨɜɢɱɤɨɜ»). ɉɪɢ ɷɬɨɦ ɧɭɠɧɨ ɭɱɟɫɬɶ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɟɣ ɧɟ ɬɨɥɶɤɨ ɩɨ ɤɨ-
ɦɚɧɞɧɵɦ ɪɨɥɹɦ, ɧɨ ɢ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɪɨɥɹɦ;– ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ, ɱɬɨ ɢɫɩɨɥɧɢɬɟɥɢ N ɬɟɪ-
ɪɢɬɨɪɢɚɥɶɧɨ ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɡɧɵɯ ɝɨɪɨɞɚɯ G, ɩɨɷ-
ɬɨɦɭ ɜɚɠɧɨ ɢɫɤɥɸɱɢɬɶ ɫɢɬɭɚɰɢɸ,  ɤɨɝɞɚ ɢɫɩɨɥ-
ɧɢɬɟɥɶ ɨɤɚɡɚɥɫɹ ɛɵ ɟɞɢɧɫɬɜɟɧɧɵɦ ɭɱɚɫɬɧɢɤɨɦ 
ɤɨɦɚɧɞɵ ɜ ɝɨɪɨɞɟ Gn;– ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɧɚ ɨɛɳɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢɧɰɢɩɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɤɨɦɚɧɞ. Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɤɚɠɞɚɹ ɤɨɦɚɧɞɚ ɛɭ-
ɞɟɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɬɶɫɹ ɧɚ ɤɚɤɨɦ-ɬɨ ɤɨɧɤɪɟɬɧɨɦ 
ɜɢɞɟ ɢɧɬɟɝɪɚɰɢɢ (ɮɭɧɤɰɢɢ). Ɂɞɟɫɶ ɦɨɠɟɬ ɜɨɡɧɢɤ-
ɧɭɬɶ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɤɨɦɚɧɞɚ ɛɭɞɟɬ ɧɚɪɚɳɢɜɚɬɶ 
ɨɩɵɬ ɜ ɢɧɬɟɝɪɚɰɢɢ ɫ ɜɵɞɟɥɟɧɧɵɦɢ ɟɣ ɮɭɧɤɰɢɹ-
ɦɢ, ɞɨɫɬɢɝɧɟɬ ɦɚɤɫɢɦɭɦɚ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɛɵɫɬɪɨ, 
ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɲɢɛɨɤ ɩɪɨɟɤɬɢɪɨ-
ɜɚɬɶ ɢɧɬɟɝɪɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ, ɧɨ ɩɪɢ ɷɬɨɦ ɟɫɬɶ 
ɢ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɫɬɨɪɨɧɚ – ɡɚɤɪɟɩɥɟɧɢɟ ɡɚ ɤɨɦɚɧ-
ɞɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɢɞɨɜ ɢɧɬɟɝɪɚɰɢɢ ɧɟ ɩɨɡɜɨɥɢɬ 
ɧɚɪɚɳɢɜɚɬɶ ɤɨɦɩɟɬɟɧɰɢɢ ɢ ɨɩɵɬ ɩɨ ɞɪɭɝɢɦ ɜɢ-
ɞɚɦ ɢɧɬɟɝɪɚɰɢɣ;– ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɧɚ ɨɛɳɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢɧɰɢɩɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 
ɪɚɡɜɢɬɢɹ ɤɨɦɩɟɬɟɧɰɢɣ, ɤɨɬɨɪɵɣ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɞɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɪɨɥɢ ɜɵ-
ɩɨɥɧɹɬɶ ɞɪɭɝɢɟ ɪɨɥɢ. Ɍɨ ɟɫɬɶ ɚɧɚɥɢɬɢɤ ɦɨɠɟɬ 
ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɩɨɥɧɢɬɶ ɧɟɤɨɬɨɪɵɟ ɡɚɞɚɱɢ 
ɪɚɡɪɚɛɨɬɱɢɤɚ, ɟɫɥɢ, ɧɚɩɪɢɦɟɪ, ɪɚɡɪɚɛɨɬɱɢɤ ɩɟɪɟ-
ɝɪɭɠɟɧ, ɢɥɢ ɦɨɠɟɬ ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶ-
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ɧɨ ɱɚɫɬɶ ɤɨɞɚ, ɟɫɥɢ ɬɟɫɬɢɪɨɜɳɢɤ ɡɚɛɨɥɟɥ, ɭɲɟɥ ɜ 
ɨɬɩɭɫɤ ɢɥɢ ɩɪɨɫɬɨ ɩɟɪɟɝɪɭɠɟɧ ɪɚɛɨɬɨɣ ɢ ɬ.ɞ.
ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹ-

ɟɬɫɹ ɩɪɟɞɫɤɚɡɚɧɢɟ ɟɟ ɩɨɜɟɞɟɧɢɹ ɜ ɛɭɞɭɳɟɦ – ɧɚ 
ɨɫɧɨɜɟ ɩɪɨɲɥɵɯ ɢ ɧɚɫɬɨɹɳɢɯ ɮɚɤɬɢɱɟɫɤɢɯ ɞɚɧ-
ɧɵɯ ɨ ɧɟɣ, ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɣ ɞɢɧɚɦɢɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɜɥɢɹɧɢɹ ɜɧɟɲɧɢɯ ɢ ɜɧɭɬ-
ɪɟɧɧɢɯ ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ 
ɞɚɧɧɵɯ ɅɉɊ ɛɭɞɟɬ ɜɜɨɞɢɬɶ ɞɚɧɧɵɟ ɨ ɠɟɥɚɟɦɨɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɢɫɩɨɥɧɢɬɟɥɟɣ ɩɨ ɤɨɦɚɧɞɚɦ, ɡɚɞɚ-
ɜɚɬɶ ɭɫɥɨɜɢɹ, ɨɝɪɚɧɢɱɟɧɢɹ ɢ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴ-
ɹɜɥɹɟɦɵɟ ɤ ɤɨɦɚɧɞɚɦ. Ⱦɚɥɟɟ ɛɭɞɟɬ ɷɦɭɥɢɪɨɜɚɬɶɫɹ 
ɨɛɪɚɛɨɬɤɚ ɡɚɹɜɨɤ ɡɚ ɩɟɪɢɨɞ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɨɞɢɧ 
ɫɩɪɢɧɬ ɢɥɢ ɨɞɢɧ ɪɟɥɢɡ) ɩɨɥɭɱɢɜɲɢɦɢɫɹ ɤɨɦɚɧ-
ɞɚɦɢ. 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɭɡɤɢɟ 

ɦɟɫɬɚ, ɭɱɟɫɬɶ ɜɥɢɹɧɢɟ ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ 
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɢ ɤɚɫɬɨɦɢɡɚɰɢɢ ɢɧ-
ɬɟɝɪɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ, ɨɬɫɥɟɞɢɬɶ ɩɨɞɪɨɛɧɭɸ 
ɫɬɚɬɢɫɬɢɤɭ ɢ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨ ɜɪɟɦɟɧɢ ɢ 
ɩɪɨɢɝɪɚɬɶ ɫɰɟɧɚɪɢɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɚɯ 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɤɨɦɚɧɞ. 
ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ 

ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɧɹɬɢɹ ɂɌ-ɦɟɧɟɞɠɟɪɚɦɢ ɨɛɨ-
ɫɧɨɜɚɧɧɵɯ ɪɟɲɟɧɢɣ ɧɚ ɫɬɚɞɢɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨ-
ɦɚɧɞ ɪɚɡɪɚɛɨɬɤɢ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɪɚɛɨɬɵ ɤɨɦɚɧɞ ɜ ɭɫɥɨɜɢɹɯ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɛɢɡɧɟɫɚ ɢ ɩɟɪɟɯɨɞɚ ɧɚ ɤɨɦɚɧɞɧɨɟ ɭɩɪɚɜɥɟɧɢɟ.
Ɂɚɤɥɸɱɟɧɢɟ
ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɯɚɪɚɤ-

ɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɫɩɟɰɢɮɢɤɚ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɪɚɡɪɚɛɨɬɚɧɚ ɫɨɞɟɪɠɚɬɟɥɶ-
ɧɚɹ ɢ ɮɨɪɦɚɥɢɡɨɜɚɧɧɚɹ ɦɨɞɟɥɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ 
ɪɚɡɪɚɛɨɬɤɢ ɢ ɤɚɫɬɨɦɢɡɚɰɢɢ ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ ɪɟ-
ɲɟɧɢɣ, ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɨɩɢɫɚɧɵ ɡɚɞɚɱɢ ɭɩɪɚɜɥɟ-
ɧɢɹ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɨɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɟɲɢɬɶ ɫ 
ɩɨɦɨɳɶɸ ɋɂɆ ɩɨ ɆȾɆ.
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ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɚɥɢɹɯ ɦɢɪɨɜɚɹ ɷɤɨɧɨɦɢɤɚ, 
ɤɚɤ ɜ ɰɟɥɨɦ ɢ ɜɫɟ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɫɢɫ-
ɬɟɦɵ (ɋɗɋ), ɩɨɫɬɨɹɧɧɨ ɩɨɞɜɟɪɝɚɸɬɫɹ ɢɡɦɟɧɟɧɢ-
ɹɦ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɬɪɚɧɫɮɨɪɦɚɰɢɹɦ ɩɨɞ ɜɥɢɹ-
ɧɢɟɦ ɪɹɞɚ ɮɚɤɬɨɪɨɜ: ɨɬ ɩɪɢɪɨɞɧɵɯ ɤɚɬɚɤɥɢɡɦɨɜ, 
ɩɨɹɜɥɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɪɚɡɪɚɛɨɬɨɤ ɢ ɬɟɯ-
ɧɨɥɨɝɢɣ ɢ ɜɩɥɨɬɶ ɞɨ ɪɚɡɧɨɝɨ ɪɨɞɚ ɤɪɢɡɢɫɨɜ. ȼ 
ɭɫɥɨɜɢɹɯ ɧɟɩɪɟɪɵɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɩɟɪɟɞ ɤɚɠɞɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɧɚ ɩɟɪɜɵɣ ɩɥɚɧ ɫɬɚɧɨɜɢɬɫɹ ɜɨɩɪɨɫ 
ɝɪɚɦɨɬɧɨɝɨ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞ-
ɩɪɢɹɬɢɟɦ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɨɫɬɚɬɨɱɧɨ 
ɬɪɭɞɧɵɣ ɢ ɤɪɨɩɨɬɥɢɜɵɣ ɩɪɨɰɟɫɫ, ɬɪɟɛɭɸɳɢɣ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɪɚɰɢ-
ɨɧɚɥɶɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɦɟɬɨɞɨɜ 
ɭɩɪɚɜɥɟɧɢɹ.
Ʌɢɰɨ, ɩɪɢɧɢɦɚɸɳɟɟ ɪɟɲɟɧɢɟ (ɅɉɊ), ɞɨɥɠɧɨ 

ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɨɫɬɨɜɟɪɧɨɣ ɢ ɩɨɥɧɨɣ ɢɧ-
ɮɨɪɦɚɰɢɟɣ ɞɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɭɬɢ ɪɚɡ-
ɜɢɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɅɉɊ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɝɪɨɦɧɵɣ ɨɛɴɟɦ ɞɚɧɧɵɯ. ɂ ɜ 
ɷɬɨɣ ɫɜɹɡɢ ɞɚɧɧɵɟ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɷɤɨɧɨɦɢ-
ɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɢɫɫɥɟɞɭɸɳɟɝɨ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɋɗɋ. Ʉɚɤ ɭɬ-
ɜɟɪɠɞɚɟɬ ɪɹɞ ɷɤɫɩɟɪɬɨɜ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɚɝɟɧɬɚ ɫɬɚɧɨɜɢɬɫɹ ɜɚɠɧɵɦ ɧɟ 
ɫɚɦ ɮɚɤɬ ɨɛɥɚɞɚɧɢɹ ɤɚɤɢɦ-ɥɢɛɨ ɪɟɫɭɪɫɨɦ, ɚ ɧɚ-
ɥɢɱɢɟ ɞɚɧɧɵɯ ɨɛ ɷɬɨɦ ɪɟɫɭɪɫɟ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫ ɰɟɥɶɸ ɩɥɚɧɢɪɨɜɚɧɢɹ ɫɜɨɟɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ [1].
ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɨɞ «ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɨɣ» 

ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɫɨɜɪɟɦɟɧɧɵɣ ɬɢɩ ɯɨɡɹɣɫɬɜɨɜɚ-
ɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɤɥɸɱɟɜɵɦ ɮɚɤɬɨɪɨɦ ɩɪɨɢɡɜɨɞɫɬ-
ɜɚ ɹɜɥɹɸɬɫɹ ɞɚɧɧɵɟ ɜ ɰɢɮɪɨɜɨɦ ɜɢɞɟ ɢ ɦɟɬɨɞɨɜ 
ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ ɤɚɤ ɨɩɪɟɞɟɥɹɸɳɢɣ ɪɟɫɭɪɫɵ ɜ 
ɫɮɟɪɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɨɛɦɟɧɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ. Ɉɛɪɚɛɨɬɤɚ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɞɚɧ-

infokommunikacijah [New information technologies: personnel training. P.2. Simulation modelling and management of business processes in infocommunications]. Samara, SNC RAN Publ., 2008, 350 p.10. Anufriev D.P., Dimov E.M., Maslov O.N., Troshin Y.V. Statisticheskoe imitacionnoe modelirovanie i upravlenie biznes-processami v social’no-ehkonomicheskih sistemah [Statistical simulation modeling and management of business processes in socio-economic systems]. Astrahan, AstrISMI Publ. 2015. 365 p.11. Germeier Yu.B. Igry s neprotivopolozhnymi interesami (teoriya prinyatiya resheniy pri nepolnom edinstve) [Games with opposing interests (decision theory with incomplete unity)]. Moscow, Moscow State University Publ., 1972. 256 p.12. Anufriev D.P., Dimov E.M., Maslov O.N., Halimov R.R. Sravnitel’naya effektivnost’ metodov i sredstv informacionnoy podderzhki upravlencheskih resheniy [Comparative effectiveness of methods and means of information support for management decisions]. Infokommunikacionnye tehnologii, 2014, vol. 12, no. 1, pp. 54-67.
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ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɨ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɚɤ ɨɞɧɨɝɨ ɢɡ ɦɟ-
ɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɞɚɧɧɵɯ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɧɢɦɚɟɦɵɯ 
ɪɟɲɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 
ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɩɨɢɫɤɚ ɢ ɜɵɛɨɪɚ ɩɨɫɬɚɜɳɢɤɚ ɩɪɨɞɭɤɰɢɢ ɧɚ ɩɪɢɦɟɪɟ ɨɪɝɚɧɢɡɚɰɢɹ ɩɨ ɩɪɨ-
ɢɡɜɨɞɫɬɜɭ ɦɨɥɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ. ɉɪɢɜɟɞɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ, ɟɝɨ ɞɟɬɚɥɶɧɨɟ ɨɩɢɫɚɧɢɟ, ɚ ɬɚɤɠɟ ɩɪɨɜɟ-
ɞɟɧ ɚɧɚɥɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɜ ɢɧɬɟɪɟɫɚɯ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɜɵɞɟ-
ɥɟɧɵ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɟ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɦɨɞɟɥɢ ɛɵɥɢ 
ɨɩɪɟɞɟɥɟɧɵ ɡɚɤɨɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɫɟɯ ɜɵɞɟɥɟɧɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, ɪɚɡɪɚɛɨɬɚɧ ɦɨɞɟɥɢɪɭɸɳɢɣ ɚɥɝɨɪɢɬɦ 
ɢ ɩɥɚɧ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ ɦɨɞɟɥɶɸ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɚ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɩɪɨɜɟɞɟɧɧɨɝɨ ɧɚ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ.
Ключевые слова: ɫɬɚɬɢɫɬɢɱɟɫɤɨɟ ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɰɢɮɪɨɜɚя ɷɤɨɧɨɦɢɤɚ, ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ, ɫɥɭɱɚɣ-
ɧɵɟ ɜɟɥɢɱɢɧɵ, ɚɥɝɨɪɢɬɦ ɦɨɞɟɥɢɪɨɜɚɧɢя  
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 Ȼɨɝɞɚɧɨɜɚ ȿ.Ⱥ., Ɇɢɯɚɥɟɧɤɨ ɘ.Ⱥ.
ɧɵɯ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɯ ɚɧɚɥɢɡɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɮɨɪɦɚɦɢ ɯɨɡɹɣɫɬ-
ɜɨɜɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɧɢɦɚɟɦɵɯ ɪɟɲɟɧɢɣ ɜ ɫɮɟɪɚɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɟɯɧɨɥɨɝɢɣ, ɯɪɚɧɟɧɢɹ, ɩɪɨɞɚɠ, 
ɞɨɫɬɚɜɤɢ ɬɨɜɚɪɨɜ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɭɫɥɭɝ. Ɉɞ-
ɧɢɦ ɢɡ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɛɨɥɶɲɢ-
ɦɢ ɨɛɴɟɦɚɦɢ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɫɬɚɬɢɫɬɢɱɟ-
ɫɤɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɋɂɆ).
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜɨ ɦɧɨɝɢɯ ɤɪɭɩɧɵɯ 

ɤɨɦɩɚɧɢɹɯ ɤ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɷɬɚɩɭ ɜ ɩɪɢɧɹɬɢɢ 
ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɨɬɧɨɫɹɬ ɦɟɬɨɞ ɋɂɆ. 
ɉɪɢɦɟɧɟɧɢɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɛɢɡɧɟɫ-
ɩɪɨɰɟɫɫɨɜ ɩɨɡɜɨɥɹɟɬ ɜɵɪɚɛɚɬɵɜɚɬɶ ɷɤɨɧɨɦɢɱɟ-
ɫɤɢ ɷɮɮɟɤɬɢɜɧɵɟ ɫɬɪɚɬɟɝɢɢ ɢ ɬɚɤɬɢɱɟɫɤɢ ɜɟɪɧɵɟ 
ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ ɪɟɲɟɧɢɹ. ɗɬɢ ɪɟɲɟɧɢɹ, ɩɟɪɟɞ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɪɟɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɫɩɵ-
ɬɚɧɵ ɧɚ ɦɨɞɟɥɹɯ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ. Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ, ɦɟɬɨɞ ɋɂɆ ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɚɤ 
ɷɦɩɢɪɢɱɟɫɤɢɣ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɦɟɬɨɞ ɚɧɚɥɢɡɚ 
ɧɚɫɬɨɹɳɟɣ ɫɢɫɬɟɦɵ ɩɨ ɟɟ ɋɂɆ-ɦɨɞɟɥɢ, ɤɨɦɛɢ-
ɧɢɪɭɸɳɢɣ ɜ ɫɟɛɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɢ ɨɫɨɛɵɟ ɭɫɥɨɜɢɹ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɶɸ-
ɬɟɪɧɨɣ ɬɟɯɧɢɤɢ [2].

ɐɟɥɶ ɫɬɚɬɶɢ – ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɦɟ-
ɬɨɞɚ ɋɂɆ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɩɪɨ-
ɰɟɫɫɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɗɋ ɩɭɬɟɦ ɮɨɪɦɢɪɨ-
ɜɚɧɢɹ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ (ɋȼ), ɢɦɢɬɚɰɢɢ 
ɪɚɛɨɬɵ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ [3].
ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɪɚɡɪɚɛɨɬɤɢ
Ɋɚɫɫɦɨɬɪɢɦ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɩɨɢɫɤɚ ɢ ɜɵɛɨɪɚ 

ɩɨɫɬɚɜɳɢɤɚ, ɤɨɬɨɪɵɣ ɭɞɨɜɥɟɬɜɨɪɹɥ ɛɵ ɜɫɟɦ ɩɨ-
ɬɪɟɛɧɨɫɬɹɦ ɨɪɝɚɧɢɡɚɰɢɢ, ɫ ɰɟɥɶɸ ɞɨɥɝɨɫɪɨɱɧɨɝɨ 
ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢ-
ɦɟɧɢɦ ɤ ɥɸɛɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɟɟ ɫɮɟɪɵ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɍɚɤɠɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɜɵɲɟɭɩɨɦɹɧɭɬɨɝɨ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɧɚɝɥɹɞɧɨ 
ɢɥɥɸɫɬɪɢɪɭɟɬ ɫɭɬɶ ɢ ɩɪɚɤɬɢɱɟɫɤɭɸ ɡɧɚɱɢɦɨɫɬɶ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɦɟɬɨɞɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ.
ɂɫɯɨɞɹ ɢɡ ɰɟɥɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɫɮɨɪɦɭɥɢɪɭ-

ɟɦ ɡɚɞɚɱɢ, ɩɨɞɥɟɠɚɳɢɟ ɪɟɲɟɧɢɸ.1. ɉɪɨɢɡɜɟɫɬɢ ɚɧɚɥɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɛɢɡ-
ɧɟɫ-ɩɪɨɰɟɫɫɚ. 2. Ɏɨɪɦɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ 
ɩɨɫɪɟɞɫɬɜɨɦ ɛɥɨɤ-ɫɯɟɦɵ.3. ɋɨɛɪɚɬɶ ɢ ɨɛɪɚɛɨɬɚɬɶ ɞɨɫɬɭɩɧɵɟ ɧɚ ɞɚɧɧɨɦ 
ɷɬɚɩɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨ ɩɪɨɰɟɫɫɟ. 
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Bogdanova E.Ⱥ., Mikhalenko I.Ⱥ.4. ɋɨɡɞɚɬɶ ɦɨɞɟɥɢɪɭɸɳɢɣ ɚɥɝɨɪɢɬɦ.5. ȼɵɜɟɫɬɢ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɚ ɋɂɆ-
ɦɨɞɟɥɢ ɩɨɥɶɡɨɜɚɬɟɥɸ.
Ɋɚɡɪɚɛɨɬɤɚ ɢ ɚɧɚɥɢɡ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ 
«ɉɨɢɫɤ ɢ ɜɵɛɨɪ ɩɨɫɬɚɜɳɢɤɚ ɩɪɨɞɭɤɰɢɢ»
ɇɚ ɪɢɫɭɧɤɟ 1 ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɩɪɟɞɫɬɚɜɥɟɧ ɫɨ-

ɞɟɪɠɚɬɟɥɶɧɵɦ ɢ ɮɨɪɦɚɥɢɡɨɜɚɧɧɵɦ ɨɩɢɫɚɧɢɟɦ 
ɜ ɜɢɞɟ ɛɥɨɤ-ɫɯɟɦɵ ɧɨɬɚɰɢɢ «ɉɪɨɰɟɫɫ», ɞɟɦɨɧ-
ɫɬɪɢɪɭɸɳɢɦ ɭɩɪɚɜɥɹɸɳɢɟ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɩɨɬɨɤɢ, ɢɫɩɨɥɧɢɬɟɥɟɣ ɩɪɨɰɟɫɫɚ ɢ ɢɫɩɨɥɶɡɭɟɦɵɟ 
ɪɟɫɭɪɫɵ. ȼɢɞɧɨ, ɱɬɨ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɩɨɞɜɟɪɠɟɧ 
ɜɥɢɹɧɢɸ ɛɨɥɶɲɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɥɭɱɚɣɧɵɯ ɮɚɤ-
ɬɨɪɨɜ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɫɥɨɠɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɮɨɪɦɚɥɢɡɚɰɢɢ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ.
ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɩɪɨɢɫɯɨɞɢɬ 

ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɵɛɨɪɟ ɩɨɫɬɚɜɳɢ-
ɤɚ (ɫɦ. ɪɢɫɭɧɨɤ 1). Ɉɬɞɟɥ ɫɛɵɬɚ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 

ɫɵɪɶɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɢ ɫɬɚɜɢɬ 
ɡɚɞɚɱɭ ɜɵɛɨɪɚ ɩɨɫɬɚɜɳɢɤɚ ɞɥɹ ɡɚɤɥɸɱɟɧɢɹ ɞɨɥ-
ɝɨɫɪɨɱɧɨɝɨ ɞɨɝɨɜɨɪɚ ɧɚ ɩɨɫɬɚɜɤɭ ɞɚɧɧɨɝɨ ɫɵɪɶɹ. 
ȼ ɜɢɞɟ ɪɟɫɭɪɫɚ ɡɞɟɫɶ ɜɵɫɬɭɩɚɟɬ ɞɨɤɭɦɟɧɬ ɫ ɬɪɟ-
ɛɨɜɚɧɢɹɦɢ ɤ ɛɭɞɭɳɟɦɭ ɩɚɪɬɧɟɪɭ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ 
ɩɪɟɞɩɪɢɹɬɢɟɦ. 
Ɉɬɞɟɥ ɡɚɤɭɩɨɤ ɩɪɢɫɬɭɩɚɟɬ ɤ ɚɧɚɥɢɡɭ ɩɨɬɟɧɰɢ-

ɚɥɶɧɵɯ ɩɨɫɬɚɜɳɢɤɨɜ, ɢɫɩɨɥɶɡɭɹ ɪɟɟɫɬɪ, ɤɨɬɨɪɵɣ 
ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ, ɤɚɫɚɸɳɢɟɫɹ ɫɮɟɪɵ ɞɟɹɬɟɥɶ-
ɧɨɫɬɢ, ɤɨɧɬɚɤɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ-
ɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɩɪɨɱɢɯ ɞɚɧɧɵɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɩɨɬɟɧɰɢɚɥɶɧɵɣ ɩɨɫɬɚɜɳɢɤ ɥɢɛɨ ɨɩɪɟɞɟɥɹɬɫɹ, 
ɥɢɛɨ ɧɟɬ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɫɜɟɞɟɧɢɹ ɨ ɩɨɫɬɚɜ-
ɳɢɤɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɟ, 
ɜɨ ɜɬɨɪɨɦ – ɩɪɨɰɟɫɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɛɨɪɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɧɨɜɨ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɥɭ-
ɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɹɜɥɹɸɬɫɹ ɜɪɟɦɹ ɩɨɢɫɤɚ 
ɩɨɫɬɚɜɳɢɤɚ ɋȼ1, ɬɚɤ ɤɚɤ ɜɪɟɦɹ, ɡɚɬɪɚɱɟɧɧɨɟ ɧɚ 
ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɞɯɨɞɹɳɟɝɨ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɩɨɫɬɚɜ-
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 Ȼɨɝɞɚɧɨɜɚ ȿ.Ⱥ., Ɇɢɯɚɥɟɧɤɨ ɘ.Ⱥ.
ɳɢɤɚ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɫɥɨɠɧɨ, ɢ ɨɬɫɭɬɫɬɜɢɟ ɩɨɞ-
ɯɨɞɹɳɟɝɨ ɩɨɫɬɚɜɳɢɤɚ ɟɫɬɶ ɋȼ2.
Ɂɚɬɟɦ ɩɪɨɢɫɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ 

ɩɨɫɬɚɜɳɢɤɚ. Ɉɬɞɟɥ ɡɚɤɭɩɨɤ ɪɭɤɨɜɨɞɫɬɜɭɟɬɫɹ, ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɬɪɚɧɫɩɨɪɬɧɨɣ ɥɨɝɢɫɬɢɤɨɣ ɢ ɧɚ-
ɥɢɱɢɟɦ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɴɟɦɚ ɫɵɪɶɹ. ȼ ɫɥɭɱɚɟ 
ɞɨɪɨɝɨɫɬɨɹɳɟɣ, ɞɥɢɬɟɥɶɧɨɣ ɞɨɫɬɚɜɤɢ, ɚ ɬɚɤɠɟ 
ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɟɞɨɫɬɚɜɢɬɶ ɫɵɪɶɟ ɢɥɢ ɤɨɦ-
ɩɥɟɤɬɭɸɳɢɟ ɜ ɧɭɠɧɨɦ ɨɛɴɟɦɟ ɢ ɜ ɧɭɠɧɵɣ ɫɪɨɤ, 
ɛɭɞɟɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɫɨɬɪɭɞɧɢɱɟ-
ɫɬɜɚ ɫ ɜɨɡɦɨɠɧɵɦ ɩɨɫɬɚɜɳɢɤɨɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɨɬɞɟɥ ɡɚɤɭɩɨɤ ɦɨɠɟɬ ɩɪɢɧɹɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 
ɪɟɲɟɧɢɟ ɨ ɬɨɦ, ɩɨɞɯɨɞɢɬ ɥɢ ɩɪɟɞɩɪɢɹɬɢɸ ɞɚɧ-
ɧɵɣ ɩɨɫɬɚɜɳɢɤ. 
ȼɪɟɦɹ, ɡɚɬɪɚɱɟɧɧɨɟ ɧɚ ɟɝɨ ɨɩɪɟɞɟɥɟɧɢɟ, ɛɭɞɟɬ 

ɋȼ3, ɬɚɤ ɤɚɤ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɧɵɯ ɭɫɥɨɜɢɣ 
ɨɧɨ ɦɨɠɟɬ ɦɟɧɹɬɶɫɹ. ɂɥɢ ɛɭɞɟɬ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ 
ɨɛ ɨɬɤɚɡɟ ɨɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɨɫɬɚɜɳɢɤɚ ɢ ɜɨɡ-
ɜɪɚɳɟɧɢɢ ɩɪɨɰɟɫɫɚ ɩɨɢɫɤɚ ɜ ɢɫɯɨɞɧɭɸ ɩɨɡɢɰɢɸ. 
Ɉɬɤɚɡ ɨɬ ɩɨɫɬɚɜɳɢɤɚ ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ ɋȼ4. ȼ 
ɫɥɭɱɚɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɨɬɞɟɥ ɡɚɤɭɩɨɤ 
ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɩɨɫɬɚɜɳɢɤɨɦ ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɝɨɬɨɜ-
ɧɨɫɬɢ ɩɨɫɥɟɞɧɟɝɨ ɤ ɫɨɬɪɭɞɧɢɱɟɫɬɜɭ, ɚ ɬɚɤɠɟ ɭɫ-
ɥɨɜɢɣ ɩɚɪɬɧɟɪɫɬɜɚ, ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ 
ɫɤɢɞɤɢ ɢɥɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɥɶɝɨɬ ɢ ɰɟɧ ɧɚ ɢɧɬɟ-
ɪɟɫɭɸɳɢɟ ɩɨɡɢɰɢɢ (ɫɦ. ɪɢɫɭɧɨɤ 1). Ɂɞɟɫɶ ɨɬɞɟɥ 
ɡɚɤɭɩɨɤ ɪɭɤɨɜɨɞɫɬɜɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɭɦɦɨɣ 
ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɤɨɬɨɪɭɸ ɩɪɟɞɩɪɢɹɬɢɟ ɝɨɬɨɜɨ 
ɡɚɩɥɚɬɢɬɶ ɡɚ ɫɵɪɶɟ.

ȼɪɟɦɹ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɩɨɫɬɚɜɳɢɤɚ 
ɟɫɬɶ ɋȼ5. ȿɫɥɢ ɩɨɥɭɱɟɧɧɵɟ ɫɜɟɞɟɧɢɹ ɧɟ ɭɫɬɪɚɢ-
ɜɚɸɬ ɨɪɝɚɧɢɡɚɰɢɸ, ɨɧɚ ɨɬɤɚɡɵɜɚɟɬɫɹ ɨɬ ɫɨɬɪɭɞ-
ɧɢɱɟɫɬɜɚ ɫ ɜɵɛɪɚɧɧɵɦ ɩɨɫɬɚɜɳɢɤɨɦ ɢ ɜɨɡɜɪɚ-
ɳɚɟɬɫɹ ɜ ɧɚɱɚɥɶɧɭɸ ɩɨɡɢɰɢɸ ɩɨɢɫɤɚ. Ɉɬɤɚɡ ɨɬ 
ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɹɜɥɹɟɬɫɹ ɋȼ6. 
ȼ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɩɪɟɞɩɪɢɹɬɢɟ ɭɫɬɪɚɢɜɚɸɬ 

ɜɫɟ ɭɫɥɨɜɢɹ ɩɨɫɬɚɜɳɢɤɚ, ɨɬɞɟɥ ɡɚɤɭɩɨɤ ɡɚɩɪɚɲɢ-
ɜɚɟɬ ɬɟɫɬɨɜɵɣ ɨɛɪɚɡɟɰ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɟɝɨ ɤɚɱɟ-
ɫɬɜɚ. ɉɪɨɜɟɪɤɚ ɤɚɱɟɫɬɜɚ ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɨɛɪɚɡ-
ɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɚɫɩɨɪɬɨɦ 
ɤɚɱɟɫɬɜɚ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɷɬɨɣ ɩɪɨɜɟɪɤɢ ɹɜɥɹɟɬɫɹ 
ɋȼ7, ɩɨɫɤɨɥɶɤɭ ɧɚ ɷɬɨɬ ɩɪɨɰɟɫɫ ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ 
ɦɧɨɠɟɫɬɜɨ ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ. ɉɪɢ ɧɟɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɤɚɱɟɫɬɜɚ ɬɟɫɬɨɜɨɝɨ ɨɛɪɚɡɰɚ ɩɪɨɰɟɫɫ ɩɨɢɫɤɚ 
ɩɨɫɬɚɜɳɢɤɚ ɬɚɤɠɟ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɧɚɱɚɥɨ. ɇɟɫɨ-
ɨɬɜɟɬɫɬɜɢɟ ɤɚɱɟɫɬɜɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɋȼ8. ȿɫɥɢ ɨɬ-
ɞɟɥ ɡɚɤɭɩɨɤ ɭɞɨɫɬɨɜɟɪɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɧɚɞɥɟ-
ɠɚɳɟɝɨ ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ ɩɨɫɬɚɜɳɢɤɚ, ɨɪɝɚɧɢɡɚɰɢɹ 
ɡɚɤɥɸɱɚɟɬ ɫ ɧɢɦ ɞɨɝɨɜɨɪ ɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ, ɬɟɦ 
ɫɚɦɵɦ ɞɨɫɬɢɝɧɭɜ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. ɉɨɫɤɨɥɶɤɭ 
ɧɚ ɩɪɨɰɟɫɫ ɡɚɤɥɸɱɟɧɢɹ ɞɨɝɨɜɨɪɚ ɜɨɡɞɟɣɫɬɜɭɸɬ 
ɫɬɨɯɚɫɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɷɬɨɝɨ ɷɬɚ-
ɩɚ ɟɫɬɶ ɋȼ9.
ɇɚ ɨɫɧɨɜɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɛɢɡɧɟɫ-ɩɪɨ-

ɰɟɫɫɚ ɪɚɡɪɚɛɨɬɚɧɚ ɋɂɆ-ɦɨɞɟɥɶ. Ɍɟɨɪɟɬɢɱɟɫɤɨɣ 
ɢ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɫɨɡɞɚɧɢɹ ɦɨɞɟɥɢ 
ɩɨɫɥɭɠɢɥɢ ɢɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ [4-10]. Ɋɟ-
ɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɩɪɨɜɟɞɟɧɧɨɝɨ ɧɚ ɢɦɢɬɚ-
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Bogdanova E.Ⱥ., Mikhalenko I.Ⱥ.
ɰɢɨɧɧɨɣ ɦɨɞɟɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2. ȼ 
ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ ɨɪ-
ɝɚɧɢɡɚɰɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɨɥɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ, 
ɧɭɠɞɚɸɳɚɹɫɹ ɜ ɩɨɫɬɚɜɳɢɤɟ ɫɵɪɨɝɨ ɦɨɥɨɤɚ. 
ɋɨɝɥɚɫɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɋɂɆ-ɦɨɞɟɥɢ, ɫɢɫ-

ɬɟɦɚ ɩɪɨɢɡɜɨɞɢɬ ɩɨɢɫɤ ɩɨɞɯɨɞɹɳɟɝɨ ɜɚɪɢɚɧɬɚ, 
ɢɫɩɨɥɶɡɭɹ ɢɦɟɸɳɢɣɫɹ ɪɟɟɫɬɪ ɢ ɨɬɫɟɢɜɚɹ ɜɚɪɢɚɧ-
ɬɵ, ɧɟɩɨɞɯɨɞɹɳɢɟ ɩɨɞ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɤɪɢɬɟɪɢɢ. 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɮɨɪɦɢɪɭɟɬɫɹ ɫɩɢɫɨɤ ɧɚɢɛɨɥɟɟ 
ɩɪɢɟɦɥɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɫ ɜɵɞɟɥɟɧɢɟɦ ɫɚɦɨɝɨ ɜɵ-
ɝɨɞɧɨɝɨ ɢɡ ɧɢɯ. 
ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɛɪɚɧɨ 

ɩɪɟɞɩɪɢɹɬɢɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɨɥɨɱɧɨɣ ɩɪɨɞɭɤ-
ɰɢɢ, ɧɭɠɞɚɸɳɟɟɫɹ ɜ ɩɨɫɬɚɜɳɢɤɟ ɫɵɪɨɝɨ ɦɨɥɨɤɚ. 
ɋɨɝɥɚɫɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɜɵɲɟ ɋɂɆ-ɦɨɞɟɥɢ, ɫɢ-
ɫɬɟɦɚ ɩɪɨɢɡɜɨɞɢɬ ɩɨɢɫɤ ɩɨɞɯɨɞɹɳɟɝɨ ɜɚɪɢɚɧɬɚ, 
ɢɫɩɨɥɶɡɭɹ ɢɦɟɸɳɢɣɫɹ ɪɟɟɫɬɪ ɢ ɨɬɫɟɢɜɚɹ ɜɚɪɢɚɧ-
ɬɵ, ɧɟɩɨɞɯɨɞɹɳɢɟ ɩɨɞ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɤɪɢɬɟɪɢɢ. 
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɋɂɆ-ɦɨɞɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɦɟ-
ɳɟɧɚ ɜ Internet, ɱɬɨɛɵ ɜɫɟɦ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɦ 
ɤɨɦɩɚɧɢɹɦ ɦɨɠɧɨ ɛɵɥɨ ɩɪɨɦɨɞɟɥɢɪɨɜɚɬɶ ɩɪɨ-
ɰɟɫɫ ɜɵɛɨɪɚ ɩɨɫɬɚɜɳɢɤɚ ɢ ɬɟɦ ɫɚɦɵɦ ɜɨɫɩɨɥɶɡɨ-
ɜɚɬɶɫɹ ɷɥɟɤɬɪɨɧɧɵɦɢ ɭɫɥɭɝɚɦɢ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭ-
ɟɬ ɤɨɧɰɟɩɰɢɢ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ.
Ɂɚɤɥɸɱɟɧɢɟ
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɋɂɆ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɅɉɊ 

ɦɨɠɟɬ ɩɪɢɧɹɬɶ ɭɩɪɚɜɥɟɧɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɨ ɜɨ-
ɩɪɨɫɭ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɩɨɫɬɚɜɳɢɤɚ, 
ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ. 
Ɍɚɤɠɟ ɅɉɊ ɦɨɠɟɬ ɜɧɨɫɢɬɶ ɪɹɞ ɩɨɩɪɚɜɨɤ ɜ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɵɣ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɢ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶ-
ɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚɛɥɸɞɚɬɶ ɩɨɬɟɧɰɢɚɥɶɧɨ ɬɨɱɧɵɣ 
ɪɟɡɭɥɶɬɚɬ ɨɬ ɷɬɢɯ ɤɨɪɪɟɤɬɢɪɨɜɨɤ, ɧɟ ɪɚɫɯɨɞɭɹ 
ɪɟɫɭɪɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɜ ɪɟɚɥɶɧɨɦ 
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɟ. 
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ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɬɜɨɪɚ. ȼ ɪɚɛɨɬɟ ɢɫɫɥɟɞɭɟɬɫɹ ɫɥɭɱɚɣ, ɤɨɝɞɚ 
ɞɢɚɦɟɬɪ ɩɟɪɟɬɹɠɤɢ ɧɚɫɬɨɥɶɤɨ ɦɚɥ, ɱɬɨ ɜɥɢɹɧɢɟɦ ɫɟɪɞɰɟɜɢɧɵ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɩɪɨ-
ɫɬɪɚɧɹɸɳɢɯɫɹ ɦɨɞ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. ɋɢɝɧɚɥ ɜ ɜɢɞɟ ɨɫɧɨɜɧɨɣ ɦɨɞɵ ɩɨɞɚɟɬɫɹ ɧɚ ɜɯɨɞ ɨɩɬɢ-
ɱɟɫɤɨɝɨ ɫɟɧɫɨɪɚ, ɜ ɩɟɪɟɬɹɠɤɟ ɷɧɟɪɝɢɹ ɨɫɧɨɜɧɨɣ ɦɨɞɵ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɷɧɟɪɝɢɸ ɦɨɞ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ, ɫɤɨɪɨɫɬɶ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɩɨɫɬɨɹɧɧɵɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɨɬɨɪɵɯ ɡɚɜɢɫɹɬ ɨɬ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 
ɜɨɥɨɤɧɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɸɬ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɵɟ ɷɮɮɟɤɬɵ, ɤɨɬɨɪɵɟ ɫɬɚɧɨɜɹɬɫɹ ɫɭɳɟɫɬ-
ɜɟɧɧɵɦɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɧɟ ɜɨɥɧɵ. ɇɚ ɜɵɯɨɞɟ ɢɡ ɫɟɧɫɨɪɚ ɢɡɦɟɪɹɟɬɫɹ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɵɣ ɫɢɝɧɚɥ, ɜɟɥɢ-
ɱɢɧɚ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɫɟɧɫɨɪɚ, ɬɚɤ ɢ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ Ɇɚɤɫɜɟɥɥɚ ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ ɜɨɥɨɤɧɚ ɢ ɩɪɨɜɨɞɢɬɫɹ ɟɝɨ ɱɢɫɥɟɧɧɨɟ 
ɪɟɲɟɧɢɟ ɞɥɹ ɫɥɭɱɚɹ ɦɚɥɨɝɨ ɞɢɚɦɟɬɪɚ ɩɟɪɟɬɹɠɤɢ. ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɨɝɨ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɵɣ ɫɢɝɧɚɥ ɧɚ ɜɵɯɨɞɟ ɢɡ ɨɩɬɢɱɟɫɤɨɝɨ ɫɟɧɫɨɪɚ ɫ ɩɟɪɟɬɹɠɤɨɣ ɢ ɭɱɢɬɵɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɢɫɫɥɟɞɭɟɦɵɣ ɫɟɧɫɨɪ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ 
ɜɵɛɨɪɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɟɪɟɬɹɠɤɢ ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɧɢ-
ɰɵ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ, ɪɚɜɧɨɣ 0,0001.
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɧɢɦɚɧɢɟ ɢɧɠɟɧɟɪɨɜ-ɤɨɧ-
ɫɬɪɭɤɬɨɪɨɜ ɢ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɨɛɪɚɳɟɧɨ ɧɚ ɫɨ-
ɡɞɚɧɢɟ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɫɟɧɫɨɪɨɜ ɧɚ ɨɫɧɨɜɟ 
ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɨɩɬɨɜɨɥɨ-
ɤɨɧɧɵɯ ɫɟɧɫɨɪɨɜ ɢ ɞɚɬɱɢɤɨɜ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɢɡɦɟɧɟɧɢɸ ɜɧɟɲɧɢɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɢ ɦɚɥɵɟ ɪɚɡɦɟɪɵ. Ɍɚɤɢɟ ɞɚɬɱɢɤɢ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɞɚɜɥɟɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, 
ɜɢɛɪɚɰɢɢ, ɤɪɭɱɟɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɦɟɳɟɧɢɹ, 
ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ [1]. ȼ ɨɫɧɨɜɟ ɤɨɧɫɬɪɭɤ-
ɰɢɢ ɬɚɤɢɯ ɨɩɬɢɱɟɫɤɢɯ ɞɚɬɱɢɤɨɜ ɥɟɠɚɬ ɪɚɡɥɢɱɧɵɟ 
ɮɢɡɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ: ɩɨɝɥɨɳɟɧɢɟ ɢ ɨɬɪɚɠɟɧɢɟ 
ɫɜɟɬɚ, ɢɧɬɟɪɮɟɪɟɧɰɢɹ, ɹɜɥɟɧɢɟ ɞɜɨɣɧɨɝɨ ɥɭɱɟ-
ɩɪɟɥɨɦɥɟɧɢɹ, ɷɮɮɟɤɬ Ɏɚɪɚɞɟɹ, ɷɮɮɟɤɬ Ʉɟɪɪɚ, 
ɮɥɭɨɪɟɫɰɟɧɰɢɹ, ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɰɢɹ, ɜɪɚɳɟɧɢɟ 
ɩɥɨɫɤɨɫɬɢ ɩɨɥɹɪɢɡɚɰɢɢ ɢ ɞɪɭɝɢɟ [2]. 
ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɚɯɨɞɹɬ ɫɟɧɫɨɪɵ 

ɧɚ ɨɫɧɨɜɟ ɜɨɥɨɤɨɧɧɵɯ ɛɪɷɝɝɨɜɫɤɢɯ ɪɟɲɟɬɨɤ [3], 
ɪɚɡɥɢɱɧɵɟ ɢɧɬɟɪɮɟɪɨɦɟɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ [4]. 
ȼɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɟ ɞɚɬɱɢɤɢ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ 

ɷɮɮɟɤɬɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɩɥɚɡɦɨɧɧɨɝɨ ɪɟɡɨɧɚɧ-
ɫɚ, ɧɚɯɨɞɹɬ ɜɫɟ ɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɛɢɨɥɨɝɢ-
ɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢ ɜ ɦɟɞɢɰɢɧɟ. ȼ ɨɫɧɨɜɟ 
ɪɚɛɨɬɵ ɬɚɤɢɯ ɞɚɬɱɢɤɨɜ ɥɟɠɢɬ ɷɮɮɟɤɬ ɩɨɜɟɪɯ-
ɧɨɫɬɧɨɝɨ ɩɥɚɡɦɨɧɧɨɝɨ ɪɟɡɨɧɚɧɫɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ 
ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɞɜɭɯ ɫɪɟɞ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ 
ɨɛɥɚɞɚɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟ-
ɧɢɹ. ɉɪɢ ɷɬɨɦ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ 
ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ ɦɨɠɟɬ ɜɵɫɬɭɩɚɬɶ ɤɚɤ 
ɦɟɬɚɥɥ, ɬɚɤ ɢ ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɡɢɬɧɵɟ ɫɪɟɞɵ, ɫɨ-
ɞɟɪɠɚɳɢɟ ɧɚɧɨɜɤɥɸɱɟɧɢɹ ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɵ [5-6]. Ɍɚɤɠɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɟɧɫɨɪɨɜ ɩɪɢ-
ɦɟɧɹɸɬɫɹ ɨɩɬɢɱɟɫɤɢɟ ɜɨɥɨɤɧɚ ɫ ɧɚɧɟɫɟɧɧɵɦɢ ɧɚ 
ɧɢɯ ɦɚɤɪɨɫɬɪɭɤɬɭɪɧɵɦɢ ɞɟɮɟɤɬɚɦɢ, ɧɚɩɪɢɦɟɪ, 
ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ [7]. 
ɋɟɧɫɨɪɵ ɧɚ ɨɫɧɨɜɟ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɢɦɟ-

ɸɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: ɩɪɨɫɬɚɹ ɤɨɧɫɬɪɭɤ-
ɰɢɹ, ɦɚɥɵɣ ɪɚɡɦɟɪ, ɭɞɨɛɫɬɜɨ ɜ ɩɪɢɦɟɧɟɧɢɢ. Ɍɚɤɢɟ 
ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɟ ɫɟɧɫɨɪɵ ɬɚɤɠɟ ɧɚɯɨɞɹɬ 
ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɛɢɨɥɨ-
ɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢɥɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɨɜ 
ɜ ɛɢɨɦɟɞɢɰɢɧɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɞɚɜɚɹ ɢɧɮɨɪ-
ɦɚɰɢɸ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. Ɇɚɥɵɣ ɪɚɡ-
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Ƚɨɥɨɜɤɢɧɚ Ɇ.ȼ.
ɦɟɪ ɬɚɤɢɯ ɫɟɧɫɨɪɨɜ ɩɨɡɜɨɥɹɟɬ ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɢɯ ɜ 
ɪɚɡɥɢɱɧɵɟ ɦɟɞɢɰɢɧɫɤɢɟ ɩɪɢɛɨɪɵ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɫɟɧɫɨɪɚ ɞɥɹ ɨɩ-
ɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɜɧɟɲɧɟɣ ɫɪɟ-
ɞɵ ɧɚ ɨɫɧɨɜɟ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ.
Ƚɟɨɦɟɬɪɢɹ ɡɚɞɚɱɢ
Ɋɚɫɫɦɨɬɪɢɦ ɫɬɭɩɟɧɱɚɬɨɟ ɨɩɬɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ 

ɫ ɩɟɪɟɬɹɠɤɨɣ (ɫɦ. ɪɢɫɭɧɨɤ 1). ȼ ɫɟɧɫɨɪɟ, ɤɨɬɨɪɵɣ 
ɪɚɛɨɬɚɟɬ ɧɚ ɨɫɧɨɜɟ ɬɚɤɨɝɨ ɜɨɥɨɤɧɚ, ɫɢɝɧɚɥ ɩɨɫɬɭ-
ɩɚɟɬ ɜ ɨɫɧɨɜɧɨɣ ɦɨɞɟ  ɧɚ ɤɨɧɟɰ ɧɟɞɟɮɨɪ-
ɦɢɪɭɟɦɨɝɨ ɜɨɥɨɤɧɚ. ȼ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ ɤɪɨɦɟ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɦɨɞɵ ɜɨɡɧɢɤɚɸɬ ɦɨɞɵ ɜɵɫɲɢɯ 
ɩɨɪɹɞɤɨɜ, ɩɪɢ ɷɬɨɦ ɷɜɚɧɟɫɰɟɧɬɧɨɟ ɩɨɥɟ ɷɬɢɯ ɦɨɞ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɹɞɚ ɭɫɥɨɜɢɣ ɦɨɠɟɬ ɜɵɯɨɞɢɬɶ ɡɚ 
ɩɪɟɞɟɥɵ ɜɨɥɨɤɧɚ ɢ ɜɥɢɹɬɶ ɧɚ ɩɨɜɟɞɟɧɢɟ ɩɨɤɚɡɚ-
ɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. ȼ ɤɨɧɰɟ ɩɟɪɟ-
ɬɹɠɤɢ ɦɨɞɵ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɩɨɪɹɞɤɚ ɩɪɟɨɛɪɚɡɭ-
ɸɬɫɹ ɨɛɪɚɬɧɨ ɜ ɨɫɧɨɜɧɭɸ ɦɨɞɭ. 
Ɋɢɫɭɧɨɤ 1. ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɨɩɬɢɱɟɫɤɨɝɨ 

ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ
Ɇɨɞɵ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɫ 

ɪɚɡɧɵɦɢ ɫɤɨɪɨɫɬɹɦɢ ɢɡ-ɡɚ ɪɚɡɥɢɱɢɣ ɜ ɷɮɮɟɤɬɢɜ-
ɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɩɪɟɥɨɦɥɟɧɢɹ. ɉɪɢɱɟɦ ɷɬɢ ɦɨɞɵ 
ɢɫɩɵɬɵɜɚɸɬ ɢɧɬɟɪɮɟɪɟɧɰɢɸ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɩɪɢ-
ɜɨɞɢɬɶ ɤɚɤ ɤ ɭɫɢɥɟɧɢɸ, ɬɚɤ ɢ ɤ ɨɫɥɚɛɥɟɧɢɸ ɪɟ-
ɡɭɥɶɬɢɪɭɸɳɟɝɨ ɫɢɝɧɚɥɚ ɧɚ ɜɵɯɨɞɟ. ɉɨɷɬɨɦɭ ɩɨɥ-
ɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɬɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɧɚ ɜɵɯɨɞɟ 
ɜɨɥɨɤɧɚ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɧ-
ɬɟɪɮɟɪɟɧɰɢɟɣ ɦɟɠɞɭ ɦɨɞɚɦɢ ɢ ɢɯ ɩɨɫɬɨɹɧɧɵɦɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ.
Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɜɟɬɚ ɜ ɨɩɬɢɱɟɫɤɨɦ ɜɨɥɨɤɧɟ 

ɫ ɩɟɪɟɬɹɠɤɨɣ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɹɦɢ Ɇɚɤɫɜɟɥ-
ɥɚ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɵɯ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɨ. ɍɪɚɜɧɟɧɢɟ 
Ɇɚɤɫɜɟɥɥɚ ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ 
ɨɩɢɫɵɜɚɟɬ ɩɨɜɟɞɟɧɢɟ ɝɢɛɪɢɞɧɵɯ ɦɨɞ ɇȿ ɢ ȿɇ, 
ɞɥɹ ɤɨɬɨɪɵɯ  ɢ . ɗɬɨ ɠɟ ɭɪɚɜɧɟ-
ɧɢɟ ɨɩɢɫɵɜɚɟɬ ɩɨɜɟɞɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɦɨɞɵ .
Ⱦɥɹ ɝɢɛɪɢɞɧɵɯ ɦɨɞ, ɹɜɥɹɸɳɢɯɫɹ ɪɟɲɟɧɢɟɦ 

ɭɪɚɜɧɟɧɢɹ Ɇɚɤɫɜɟɥɥɚ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɜɚ ɫɥɭɱɚɹ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟ-
ɥɨɦɥɟɧɢɹ ɫɟɪɞɰɟɜɢɧɵ ɢ ɨɛɨɥɨɱɤɢ. ɉɟɪɜɵɣ ɫɥɭɱɚɣ 

– ɷɬɨ ɫɥɭɱɚɣ ɫɥɚɛɨɧɚɩɪɚɜɥɹɸɳɢɯ ɜɨɥɨɤɨɧ, ɤɨɝɞɚ 
ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɥɨɦɥɟɧɢɹ ɫɟɪɞɰɟɜɢɧɵ  ɢ ɨɛɨɥɨɱ-
ɤɢ  ɜɨɥɨɤɧɚ ɛɥɢɡɤɢ ɩɨ ɜɟɥɢɱɢɧɟ   ɱɬɨ 
ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɨɛɵɱɧɨɦ ɫɬɭɩɟɧɱɚɬɨɦ ɜɨɥɨɤɧɟ. ȼɬɨ-
ɪɨɣ ɫɥɭɱɚɣ – ɤɨɝɞɚ ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɥɨɦɥɟɧɢɹ ɫɟɪɞɰɟ-
ɜɢɧɵ  ɢ ɨɛɨɥɨɱɤɢ  ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ 
ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɞɥɹ ɟɝɨ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɧɟ-
ɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɫɟɧɫɨɪ ɫ ɨɱɟɧɶ ɦɚɥɵɦ ɞɢɚɦɟɬɪɨɦ 
ɩɟɪɟɬɹɠɤɢ. 
ȼ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ ɜɨɡɧɢɤɚɸɬ ɦɨɞɵ ɜɵɫɲɢɯ 

ɩɨɪɹɞɤɨɜ, ɩɪɢ ɷɬɨɦ ɨɩɬɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɨɫɧɨɜɧɨɣ 
ɦɨɞɵ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ ɦɨɞɚɦɢ ɜɵɫɲɢɯ 
ɩɨɪɹɞɤɨɜ ɢ ɨɛɨɥɨɱɟɱɧɵɦɢ ɦɨɞɚɦɢ. ɉɪɢ ɞɨɫɬɚɬɨɱ-
ɧɨ ɫɢɥɶɧɨɦ ɭɦɟɧɶɲɟɧɢɢ ɞɢɚɦɟɬɪɚ ɜɨɥɨɤɧɚ ɜ ɨɛɥɚ-
ɫɬɢ ɩɟɪɟɬɹɠɤɢ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɪɟɠɢɦɚ, ɜ ɤɨɬɨɪɨɦ 
ɷɧɟɪɝɢɹ ɨɩɬɢɱɟɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥ-
ɧɨɫɬɶɸ ɫɨɫɪɟɞɨɬɚɱɢɜɚɟɬɫɹ ɜ ɷɧɟɪɝɢɢ ɨɛɨɥɨɱɟɱɧɵɯ 
ɦɨɞ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɞɢɚɦɟɬɪ ɫɟɪɞɰɟɜɢɧɵ ɨɩɬɢ-
ɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɛɭɞɟɬ ɧɚɫɬɨɥɶɤɨ ɦɚɥ, ɱɬɨ ɦɨɠɧɨ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɦɨɞ ɧɚ ɝɪɚɧɢɰɟ 
ɨɛɨɥɨɱɤɚ – ɜɧɟɲɧɹɹ ɫɪɟɞɚ, ɧɟ ɭɱɢɬɵɜɚɹ ɩɚɪɚɦɟɬɪɨɜ 
ɫɟɪɞɰɟɜɢɧɵ. Ɍɨɝɞɚ ɢ ɧɚɛɥɸɞɚɟɬɫɹ ɛɨɥɶɲɚɹ ɪɚɡɧɢɰɚ 
ɦɟɠɞɭ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ ɨɛɨɥɨɱɤɢ ɨɩɬɢ-
ɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɢ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭ-
ɠɚɸɳɟɣ ɫɪɟɞɵ (ɧɚɩɪɢɦɟɪ, n = 1 ɞɥɹ ɜɨɡɞɭɯɚ, n = 1,33 ɞɥɹ ɜɨɞɵ). ɉɪɢ ɷɬɨɦ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ 
ɦɨɞ ɭɠɟ ɧɟɥɶɡɹ ɩɪɢɦɟɧɹɬɶ ɚɩɩɪɨɤɫɢɦɚɰɢɸ ɫɥɚɛɨ-
ɧɚɩɪɚɜɥɹɸɳɢɯ ɜɨɥɨɤɨɧ.
ɂɦɟɧɧɨ ɜɬɨɪɨɣ ɫɥɭɱɚɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɢ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɢ ɨɩɬɢɱɟɫɤɢɯ ɜɨɥɨɤɨɧ ɫ ɩɟɪɟɬɹɠɤɨɣ ɜ 
ɤɚɱɟɫɬɜɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɟɧɫɨɪɨɜ, ɪɟɚɝɢɪɭɸɳɢɯ ɧɚ 
ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɜɧɟɲɧɟɣ ɨɤɪɭ-
ɠɚɸɳɟɣ ɫɪɟɞɵ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɜɬɨɪɨɣ ɫɥɭɱɚɣ ɫ ɛɨɥɶɲɨɣ ɪɚɡɧɢɰɟɣ ɦɟɠɞɭ ɩɨɤɚɡɚɬɟ-
ɥɹɦɢ ɩɪɟɥɨɦɥɟɧɢɹ ɨɛɨɥɨɱɤɢ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
Ⱦɚɥɟɟ ɞɥɹ ɭɞɨɛɫɬɜɚ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ ɫɥɟɞɭɸɳɢɟ 
ɨɛɨɡɧɚɱɟɧɢɹ:  – ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɫɟɪɞɰɟ-
ɜɢɧɵ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɡɚ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ 
ɫɟɪɞɰɟɜɢɧɵ ɩɪɢɧɢɦɚɟɦ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ 
ɨɛɨɥɨɱɤɢ ɜɨɥɨɤɧɚ, ɚ ɜɥɢɹɧɢɟɦ ɫɟɪɞɰɟɜɢɧɵ ɩɪɟɧɟ-
ɛɪɟɝɚɟɦ),  – ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɨɛɨɥɨɱɤɢ (ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɡɚ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɨɛɨɥɨɱɤɢ 
ɩɪɢɧɢɦɚɟɦ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɤɨɬɨɪɵɣ ɧɭɠɧɨ ɢɡɦɟɪɢɬɶ). ɉɪɢ ɞɚɥɶɧɟɣɲɢɯ 
ɪɚɫɱɟɬɚɯ ɛɭɞɟɦ ɩɪɟɧɟɛɪɟɝɚɬɶ ɢɡɦɟɧɟɧɢɟɦ ɞɢɚɦɟɬɪɚ 
ɩɟɪɟɬɹɠɤɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ ɤ ɨɛ-
ɥɚɫɬɢ ɧɟɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɜɨɥɨɤɧɚ.
Ƚɪɚɮɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɜɨɥɧɨɜɨɝɨ 
ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ 
ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ
Ɂɚɩɢɲɟɦ ɭɪɚɜɧɟɧɢɟ, ɨɩɢɫɵɜɚɸɳɟɝɨ ɩɨɜɟɞɟ-

ɧɢɟ ɦɨɞ ɜ ɩɟɪɟɬɹɠɤɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɬɭɩɟɧɱɚ-
ɬɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ [8]:
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Golovkina M.V. (1)
Ɂɞɟɫɶ ɚ – ɪɚɞɢɭɫ ɫɟɪɞɰɟɜɢɧɵ (ɫɥɟɞɭɟɬ ɩɨɦ-

ɧɢɬɶ, ɱɬɨ ɜ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɷɬɨ ɪɚɞɢɭɫ ɩɟɪɟɬɹɠɤɢ, 
ɬɚɤ ɤɚɤ ɜɥɢɹɧɢɟɦ ɫɟɪɞɰɟɜɢɧɵ ɦɵ ɩɪɟɧɟɛɪɟɝɚɟɦ);  – ɰɢɤɥɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ ɩɟɪɟɞɚɜɚɟ-
ɦɨɝɨ ɫɢɝɧɚɥɚ, ɫ – ɫɤɨɪɨɫɬɶ ɫɜɟɬɚ ɜ ɜɚɤɭɭɦɟ,  – 
ɮɭɧɤɰɢɹ Ȼɟɫɫɟɥɹ ɩɟɪɜɨɝɨ ɪɨɞɚ, ɭɭ  – ɩɨɩɟɪɟɱɧɨɟ ɜɨɥɧɨɜɨɟ ɱɢɫɥɨ ɞɥɹ ɫɟɪɞɰɟɜɢɧɵ,    – ɩɪɨɞɨɥɶɧɨɟ ɜɨɥɧɨɜɨɟ ɱɢɫɥɨ (ɩɨɫɬɨɹɧɧɚɹ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɢɹ),  – ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɮɭɧɤ-
ɰɢɹ Ȼɟɫɫɟɥɹ ɜɬɨɪɨɝɨ ɪɨɞɚ, .
Ɋɢɫɭɧɨɤ 2. Ƚɪɚɮɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ (1) ɞɥɹ 

ɞɥɢɧɵ ɜɨɥɧɵ 1310 ɧɦ
ɉɪɢɜɟɞɟɦ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ (1) ɞɥɹ ɫɥɭɱɚɹ 

ɫɬɭɩɟɧɱɚɬɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɨɤɚɡɚɬɟɥɟɦ 
ɩɪɟɥɨɦɥɟɧɢɹ  Ɋɚɞɢɭɫ ɜɨɥɨɤɧɚ ɜ ɩɟɪɟ-
ɬɹɠɤɟ 5 ɦɤɦ, ɞɥɢɧɚ ɩɟɪɟɬɹɠɤɢ L = 400 ɦɤɦ. ɐɟɥɶɸ 
ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɩɨɤɚɡɚɬɟɥɹ 
ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ ɜ ɩɟɪɟɬɹɠɤɟ.
Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɨɛɨɡɧɚɱɢɦ 

ɥɟɜɭɸ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (1) ɤɚɤ ɮɭɧɤɰɢɸ Lev, ɩɪɚɜɭɸ 
ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (1) ɤɚɤ ɮɭɧɤɰɢɸ Prav [9]. ɉɨɫɬɪɨɢɦ 
ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɢ Lev ɢ Prav ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɩɟ-
ɪɟɱɧɨɝɨ ɜɨɥɧɨɜɨɝɨ ɱɢɫɥɚ k. Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ 
ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ (1) ɝɪɚɮɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɞɥɹ 
ɞɥɢɧɵ ɜɨɥɧɵ 1310 ɧɦ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2. 
Ⱥɧɚɥɢɡ ɱɢɫɥɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭ-

ɱɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ  
ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ ɩɪɢɦɟɧɹɟɦɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɭɱɟɫɬɶ 

ɜɥɢɹɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-
ɞɵ ɧɚ ɜɟɥɢɱɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɪɚɡ-
ɥɢɱɧɵɯ ɦɨɞ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɜ ɪɨɥɢ 
ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɜɵɫɬɭɩɚɬɶ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɬɜɨɪ, 
ɦɟɧɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɦɨɞ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ, ɜɨɡɧɢ-
ɤɚɸɳɢɯ ɜ ɩɟɪɟɬɹɠɤɟ ɨɩɬɢɱɟɫɤɨɝɨ ɫɟɧɫɨɪɚ.
ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɱɢ-

ɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ (1) ɞɥɹ ɨɩɬɢɱɟɫɤɨɝɨ 
ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ ɪɚɞɢɭɫɨɦ 5 ɦɤɦ. ɉɨɤɚɡɚ-
ɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ n = 1,40. ȼ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɩɟɪɟɬɹɠɤɟ ɜɨɡɧɢɤɚɸɬ ɬɪɢ ɦɨɞɵ 
ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ, ɩɨɫɬɨɹɧɧɵɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɤɨɬɨɪɵɯ ɭɦɟɧɶɲɚɸɬɫɹ ɫ ɪɨɫɬɨɦ ɞɥɢɧɵ ɜɨɥɧɵ. 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɫɥɟɞɨ-
ɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɩɨɫɬɨɹɧɧɵɦɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɦɨɞ.

Ɋɢɫɭɧɨɤ 3. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɫɬɨɹɧɧɵɯ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɟɪɜɵɯ ɬɪɟɯ ɦɨɞ ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ 

ɞɥɹ ɨɩɬɢɱɟɫɤɨɝɨ ɫɟɧɫɨɪɚ ɫ ɩɟɪɟɬɹɠɤɨɣ
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɭɤɚɡɚɧɧɨɣ ɪɚɡɧɨɫɬɢ, ɡɚɜɢɫɹ-

ɳɟɣ ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ, ɞɥɹ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟ-
ɬɹɠɤɨɣ ɪɚɞɢɭɫɨɦ 5 ɦɤɦ ɢ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ n = 1,40 ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.
Ɋɢɫɭɧɨɤ 4. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɡɧɨɫɬɢ ɩɨɫɬɨɹɧɧɵɯ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɞɥɹ ɩɟɪɜɵɯ ɬɪɟɯ ɦɨɞ ɨɬ ɞɥɢɧɵ 
ɜɨɥɧɵ ɞɥɹ ɨɩɬɢɱɟɫɤɨɝɨ ɫɟɧɫɨɪɚ ɫ ɩɟɪɟɬɹɠɤɨɣ
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Ƚɨɥɨɜɤɢɧɚ Ɇ.ȼ.
ɇɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɦɨɞɵ, ɭ 

ɤɨɬɨɪɵɯ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɩɨɫɬɨɹɧɧɵɦɢ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɢɹ ɩɪɟɬɟɪɩɟɜɚɟɬ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɵɟ ɢɡɦɟ-
ɧɟɧɢɹ (ɷɬɨ ɦɨɞɵ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɩɨɫɬɨɹɧɧɵɦɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ). Ɉɫɨɛɟɧɧɨɫɬɶɸ ɪɚɫɫɦɚɬɪɢɜɚɟ-
ɦɨɝɨ ɫɟɧɫɨɪɚ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɚɹ ɡɚɜɢ-
ɫɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɪɚɡɧɨɫɬɢ 
ɦɟɠɞɭ ɩɨɫɬɨɹɧɧɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 
ɦɨɞ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ.
Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɫɟɧɫɨɪɚ ɧɚ ɨɫɧɨɜɟ 
ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ
Ʉɚɤ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɜɵɲɟ, ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɭɦɟɧɶɲɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɨɥɨɤɧɚ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟ-
ɬɹɠɤɢ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɷɧɟɪɝɢɹ ɦɨɞ ɢɡ ɨɛɥɚ-
ɫɬɢ ɫɟɪɞɰɟɜɢɧɵ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɜ ɷɧɟɪɝɢɸ 
ɨɛɨɥɨɱɟɱɧɵɯ ɦɨɞ. ɂɡ-ɡɚ ɭɦɟɧɶɲɟɧɧɨɝɨ ɪɚɡɦɟɪɚ 
ɜɨɥɨɤɧɚ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ ɪɚɫɩɪɨɫɬɪɚɧɹɸ-
ɳɚɹɫɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɜɨɥɧɚ ɢɦɟɟɬ ɧɟɡɚɬɭɯɚ-
ɸɳɢɣ ɤɨɦɩɨɧɟɧɬ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɡɚ ɫɱɟɬ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɛɨɥɨɱɟɱɧɵɯ ɦɨɞ. ɉɪɨɣɞɹ ɱɟɪɟɡ 
ɨɛɥɚɫɬɶ ɩɟɪɟɬɹɠɤɢ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɜɨɥɧɚ ɫɨ-
ɟɞɢɧɹɟɬɫɹ ɨɛɪɚɬɧɨ ɜ ɨɞɧɭ ɦɨɞɭ ɨɞɧɨɦɨɞɨɜɨɝɨ 
ɜɨɥɨɤɧɚ. 
ȼɛɥɢɡɢ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ ɷɜɚɧɟɫɰɟɧɬɧɨɟ 

ɩɨɥɟ ɦɨɞ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ 
ɦɚɬɟɪɢɚɥɚɦɢ ɜɛɥɢɡɢ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɥɨɤɧɚ, ɨɤɚ-
ɡɵɜɚɹ ɜɥɢɹɧɢɟ ɧɚ ɞɚɥɶɧɟɣɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɫɢɝɧɚɥɚ ɜ ɜɨɥɨɤɧɟ. ɉɪɢ ɷɬɨɦ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧ-
ɧɵɣ ɫɢɝɧɚɥ, ɤɨɬɨɪɵɣ ɢɡɦɟɪɹɟɬɫɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɨɩ-
ɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ, ɫɭɳɟɫɬɜɟɧɧɵɦ 
ɨɛɪɚɡɨɦ ɡɚɜɢɫɢɬ ɞɚɠɟ ɨɬ ɧɟɛɨɥɶɲɢɯ ɢɡɦɟɧɟɧɢɣ 
ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.
ɂɬɚɤ, ɫɢɝɧɚɥ ɩɨɞɚɟɬɫɹ ɧɚ ɨɞɢɧ ɤɨɧɟɰ ɜɨɥɨɤ-

ɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ. ɋɢɝɧɚɥ, ɢɡɦɟɪɟɧɧɵɣ ɧɚ ɞɪɭɝɨɦ 
ɤɨɧɰɟ ɜɨɥɨɤɧɚ, ɨɛɭɫɥɨɜɥɟɧ ɪɚɡɧɨɫɬɶɸ ɮɚɡ ɦɟɠɞɭ 
ɪɚɡɥɢɱɧɵɦɢ ɦɨɞɚɦɢ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɡɚɬɭɯɚɸ-
ɳɢɦɢ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɪɨɥɶ ɤɨɬɨɪɨɣ ɢɝɪɚɟɬ 
ɜɨɡɞɭɯ, ɜɨɞɚ ɢɥɢ ɪɚɡɥɢɱɧɵɟ ɪɚɫɬɜɨɪɵ, ɩɨɤɚɡɚ-
ɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɤɨɬɨɪɵɯ ɩɨɞɥɟɠɢɬ ɢɡɦɟɪɟɧɢɸ. 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ m-ɨɣ ɦɨɞɵ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ 
ɜɵɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ    (2)
ɝɞɟ ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ ɞɜɭɦɹ ɪɚɡɥɢɱɧɵɦɢ ɦɨɞɚ-
ɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ                    (3)
L – ɞɥɢɧɚ ɩɟɪɟɬɹɠɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɶ ɫɢɝɧɚɥɚ ɧɚ ɜɵɯɨɞɟ ɫɟɧɫɨɪɚ ɧɚ ɨɫɧɨɜɟ ɨɩɬɢ-
ɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ ɡɚɜɢɫɢɬ ɨɬ ɫɥɟɞɭɸ-
ɳɟɣ ɮɭɧɤɰɢɢ

        (4)
Ɂɚɞɚɱɟɣ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɭɱɟɬ 

ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 
ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɧɚ ɜɢɞ ɮɭɧɤɰɢɢ (4), ɚ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ (2). ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫ-
ɱɟɬɚ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  ɨɬ 
ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɞɜɭɯ ɫɥɭɱɚɟɜ: ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ 
ɨɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɢɨɥɨ-
ɝɢɱɟɫɤɢɣ ɪɚɫɬɜɨɪ c ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ  ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ – c ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟ-
ɥɨɦɥɟɧɢɹ  
ɂɡ ɪɢɫɭɧɤɚ 5 ɜɢɞɧɨ, ɱɬɨ ɜɫɥɟɞɫɬɜɢɟ ɧɚɥɢɱɢɹ 

ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɫɬɨɹɧɧɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɪɚɡ-
ɥɢɱɧɵɯ ɦɨɞ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸ-
ɳɟɣ ɫɪɟɞɵ ɞɚɠɟ ɧɟɛɨɥɶɲɨɟ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟ-
ɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ  = 0,01 
ɩɪɢɜɨɞɢɬ ɤ ɫɞɜɢɝɭ ɫɩɟɤɬɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ. ȼ ɚɛɫɨɥɸɬ-
ɧɨɦ ɜɵɪɚɠɟɧɢɢ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟ-
ɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ  = 10–2 ɩɪɢɜɨɞɢɬ ɤ 
ɫɞɜɢɝɭ ɫɩɟɤɬɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ  = 17 
ɧɦ.

Ɋɢɫɭɧɨɤ 5. Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɩɨɤɚɡɚɬɟɥɟɣ 
ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫ-

ɱɟɬɚ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  ɨɬ 
ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɞɜɭɯ ɫɥɭɱɚɟɜ: ɨɤɪɭɠɚɸɳɚɹ ɫɪɟ-
ɞɚ ɜ ɜɢɞɟ ɪɚɫɬɜɨɪɚ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɟɥɨɦɥɟɧɢɹ  Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ ɪɚɫɱɟɬɚ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ  ɩɪɢɜɨɞɢɬ ɤ ɫɞɜɢɝɭ 
ɫɩɟɤɬɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ  = 7 ɧɦ.
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Ɋɢɫɭɧɨɤ 6. Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɩɨɤɚɡɚɬɟɥɟɣ 

ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
Ɋɢɫɭɧɨɤ 7. Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɩɨɤɚɡɚɬɟɥɟɣ 

ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫ-

ɱɟɬɚ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  
ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɥɨɦɥɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɝɨ ɪɚɫɬɜɨɪɚ, ɪɚɜɧɵɯ  = 1,4000 ɢ  Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 7, ɢɡɦɟɧɟɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ    ɩɪɢɜɨɞɢɬ ɤ ɫɞɜɢɝɭ ɫɩɟɤɬɪɚɥɶɧɨɣ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ  Ɍɚɤɨɣ ɫɞɜɢɝ ɫɩɟɤ-
ɬɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɜɨɪɢɬ ɨ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɫɟɧɫɨɪɚ, ɩɨɥɭɱɟɧɧɨɣ ɡɚ ɫɱɟɬ ɩɨɞɛɨɪɚ ɟɝɨ ɩɚɪɚɦɟ-
ɬɪɨɜ. 
ɋɪɚɜɧɢɦ ɩɨɥɭɱɟɧɧɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɫ ɱɭɜ-

ɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɫɟɧɫɨɪɚ ɧɚ ɨɫɧɨɜɟ ɨɩɬɢɱɟɫɤɨɝɨ 
ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ, ɨɩɢɫɚɧɧɨɝɨ ɜ ɪɚɛɨɬɟ [9], 
ɞɥɹ ɤɨɬɨɪɨɝɨ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 

ɧɚ  ɩɪɢɜɨɞɢɬ ɤ ɫɞɜɢɝɭ ɫɩɟɤɬɪɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ  = 3 ɧɦ. Ɍɚɤɠɟ ɫɪɚɜɧɢɦ 
ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɫɟɧɫɨɪɚ ɧɚ ɨɫɧɨɜɟ ɜɨɥɨɤɧɚ PMMA 
ɫ ɝɪɚɮɟɧɨɦ ɩɪɢ ɧɚɥɢɱɢɢ ɩɟɪɟɬɹɠɤɢ, ɩɪɟɞɧɚɡɧɚ-
ɱɟɧɧɨɝɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 
ɪɚɫɬɜɨɪɨɜ ɪɚɡɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ [10]. Ⱦɥɹ ɬɚɤɨ-
ɝɨ ɫɟɧɫɨɪɚ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ  ɩɪɢɜɨɞɢɬ ɤ 
ɫɞɜɢɝɭ ɫɩɟɤɬɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ 4,6 ɧɦ [10]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɫɦɨɬɪɟɧɧɵɣ ɜ ɪɚɛɨɬɟ 
ɫɟɧɫɨɪ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɦɨɠɟɬ 
ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɥɨɦ-
ɥɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɨɜ.
Ɂɚɤɥɸɱɟɧɢɟ
ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧ ɫɟɧɫɨɪ ɧɚ ɨɫɧɨɜɟ ɨɩɬɢ-

ɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɬɜɨ-
ɪɨɜ. ɇɚ ɨɫɧɨɜɟ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ 
Ɇɚɤɫɜɟɥɥɚ ɨɩɪɟɞɟɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɫɟɧɫɨɪɚ, ɞɟ-
ɦɨɧɫɬɪɢɪɭɸɳɢɟ ɧɚɢɛɨɥɶɲɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɤ ɢɡɦɟɧɟɧɢɸ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɢɫɫɥɟɞɭɟ-
ɦɵɯ ɪɚɫɬɜɨɪɨɜ.
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ɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɫɰɟɧ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɢɤɢ ɦɨɞɭɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ 
ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨɫɭɫɥɭɝɢ Ɇɨɫɤɜɵ» ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɞɟɮɟɤɬɨɜ ɜ ɩɪɢɥɨɠɟɧɢɢ, 
ɭɦɟɧɶɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɢɫɩɪɚɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɧɚɩɢɫɚɧɢɸ ɛɨɥɟɟ ɱɢɫɬɨɝɨ ɤɨɞɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɭɞɨɛɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɤɥɚɫɫɨɜ.
Ключевые слова: ɦɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ, unit-ɬɟɫɬɢɪɨɜɚɧɢɟ, test-driven development, TDD, Clean Swift, mock-
ɨɛɴɟɤɬ, spy-ɨɛɴɟɤɬ, ɨɛɴɟɤɬ-ɲɩɢɨɧ

ȼɜɟɞɟɧɢɟ

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɟɤɬ 
ɪɚɡɪɚɛɨɬɤɢ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨɫɭ-
ɫɥɭɝɢ Ɇɨɫɤɜɵ», ɨɛɴɟɞɢɧɹɸɳɟɝɨ ɜɨɫɬɪɟɛɨɜɚɧɧɵɟ 
ɭɫɥɭɝɢ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɇɨɫɤɜɵ. ɇɚ ɞɚɧɧɵɣ ɦɨ-
ɦɟɧɬ ɩɪɨɟɤɬ ɫɨɞɟɪɠɢɬ ɛɨɥɟɟ ɱɟɦ 1500 ɮɚɣɥɨɜ ɫ 
ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɫɬɟɩɟɧɧɨ ɜ ɩɪɢ-
ɥɨɠɟɧɢɟ ɞɨɛɚɜɥɹɟɬɫɹ ɧɨɜɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ, 
ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɮɚɣ-
ɥɨɜ ɢ ɦɟɧɹɟɬɫɹ ɢɫɯɨɞɧɵɣ ɤɨɞ, ɜ ɧɟɦ ɫ ɛɨɥɶɲɨɣ ɜɟ-
ɪɨɹɬɧɨɫɬɶɸ ɩɨɹɜɥɹɸɬɫɹ ɪɟɝɪɟɫɫɢɨɧɧɵɟ ɨɲɢɛɤɢ (ɤɨɝɞɚ ɪɚɛɨɬɚɸɳɢɣ ɮɭɧɤɰɢɨɧɚɥ ɫɥɨɦɚɥɢ ɧɟɚɤɤɭ-
ɪɚɬɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ). Ⱦɟɣɫɬɜɟɧɧɵɦ ɪɟɲɟɧɢɟɦ 
ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɦɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ (unit-ɬɟɫɬɢɪɨɜɚɧɢɟ) – ɨɞɧɚ ɢɡ ɤɥɸɱɟɜɵɯ ɩɪɚɤɬɢɤ 
ɦɟɬɨɞɨɥɨɝɢɢ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 
Ɂɞɟɫɶ unit (ɦɨɞɭɥɶ) – ɷɬɨ ɦɚɥɵɣ ɩɨ ɨɛɴɟɦɭ ɫɚɦɨ-

ɞɨɫɬɚɬɨɱɧɵɣ ɭɱɚɫɬɨɤ ɤɨɞɚ, ɪɟɚɥɢɡɭɸɳɢɣ ɨɩɪɟɞɟ-
ɥɟɧɧɨɟ ɩɨɜɟɞɟɧɢɟ, ɤɨɬɨɪɵɣ ɱɚɫɬɨ (ɧɨ ɧɟ ɜɫɟɝɞɚ) 
ɹɜɥɹɟɬɫɹ ɤɥɚɫɫɨɦ. 
Ɇɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɨɥɢ-

ɪɨɜɚɧɧɨɣ ɩɪɨɜɟɪɤɟ ɧɚ ɤɨɪɪɟɤɬɧɨɫɬɶ ɢ ɪɚɛɨɬɨɫɩɨ-
ɫɨɛɧɨɫɬɶ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɦɨɞɭɥɹ ɢɫɯɨɞɧɨɝɨ 
ɤɨɞɚ – ɬɟɫɬɢɪɨɜɚɧɢɟ ɫ ɜɵɫɨɤɨɣ ɝɪɚɧɭɥɹɪɧɨɫɬɶɸ. 
Ɍɨ ɟɫɬɶ ɢɞɟɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɫɨɡɞɚɜɚɬɶ ɬɟ-
ɫɬɵ ɞɥɹ ɤɚɠɞɨɣ ɧɟɬɪɢɜɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɢɥɢ ɦɟ-
ɬɨɞɚ [1]. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ ɩɪɨ-
ɜɟɪɢɬɶ, ɧɟ ɩɪɢɜɟɥɨ ɥɢ ɨɱɟɪɟɞɧɨɟ ɢɡɦɟɧɟɧɢɟ ɤɨɞɚ 
ɤ ɪɟɝɪɟɫɫɢɢ, ɬɨ ɟɫɬɶ ɤ ɩɨɹɜɥɟɧɢɸ ɨɲɢɛɨɤ ɜ ɭɠɟ 
ɩɪɨɬɟɫɬɢɪɨɜɚɧɧɵɯ ɦɟɫɬɚɯ ɩɪɨɝɪɚɦɦɵ, ɚ ɬɚɤɠɟ 
ɨɛɥɟɝɱɚɟɬ ɢɯ ɨɛɧɚɪɭɠɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ. 
ȼ Unit-ɬɟɫɬɢɪɨɜɚɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɜɚ ɩɨɞɯɨ-

ɞɚ ɤ ɫɨɡɞɚɧɢɸ ɬɟɫɬɨɜ:– ɪɚɡɪɚɛɨɬɤɚ ɱɟɪɟɡ ɬɟɫɬɢɪɨɜɚɧɢɟ (test-driven development, TDD);
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Ȼɨɝɨɦɨɥɨɜɚ Ɇ.Ⱥ., Ʉɥɟɦɟɧɬɶɟɜ ɋ.Ⱥ.– ɫɨɡɞɚɧɢɟ ɬɟɫɬɨɜ ɞɥɹ ɝɨɬɨɜɵɯ ɦɟɬɨɞɨɜ.
ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɪɢɦɟɧɟɧ ɩɟɪɜɵɣ 

ɩɨɞɯɨɞ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɟɞɥɚɝɚɟɦɭɸ ɦɟɬɨɞɢɤɭ ɪɚɡ-
ɪɚɛɨɬɤɢ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɨɛɢɥɶɧɨ-
ɝɨ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨɫɭɫɥɭɝɢ Ɇɨɫɤɜɵ» ɱɟɪɟɡ 
ɬɟɫɬɢɪɨɜɚɧɢɟ. ɗɬɚ ɬɟɯɧɢɤɚ ɨɫɧɨɜɚɧɚ ɧɚ ɢɬɟɪɚɬɢɜ-
ɧɨɦ ɰɢɤɥɟ ɪɚɡɪɚɛɨɬɤɢ: ɧɚɩɢɫɚɧɢɟ ɬɟɫɬɚ, ɩɨɤɪɵ-
ɜɚɸɳɟɝɨ ɠɟɥɚɟɦɨɟ ɢɡɦɟɧɟɧɢɟ, ɡɚɬɟɦ ɧɚɩɢɫɚɧɢɟ 
ɤɨɞɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɩɪɨɣɬɢ ɬɟɫɬ, ɞɚɥɟɟ ɪɟ-
ɮɚɤɬɨɪɢɧɝ ɧɨɜɨɝɨ ɤɨɞɚ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɬɚɧ-
ɞɚɪɬɚɦ. Ɍɚɤ ɮɨɪɦɢɪɭɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɤɥɚɫɫɨɜ ɢ 
ɦɨɞɭɥɟɣ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜɫɟ ɢɡɦɟɧɟɧɢɹ ɜ ɤɨɞɟ ɧɚ-
ɩɪɚɜɥɹɸɬ ɦɨɞɭɥɶɧɵɟ ɬɟɫɬɵ [2-3].
Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɢ ɤɨɞɚ ɬɟɫɬɨɜ 

ɦɨɞɭɥɟɣ ɜɵɛɪɚɧ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Swift, 
ɩɪɢɦɟɧɹɟɬɫɹ ɜɫɬɪɨɟɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ XCTest (ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɡɚɩɭɫɤɚ ɦɨɞɭɥɶ-
ɧɵɯ ɬɟɫɬɨɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɬɟɫɬɨɜ ɩɨɥɶ-
ɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ), ɩɨɞɞɟɪɠɢɜɚɟɦɚɹ ɫɪɟ-
ɞɨɣ Xcode. ȼ Xcode ɜɫɟ ɫɨɡɞɚɜɚɟɦɵɟ ɩɪɢɥɨɠɟɧɢɹ 
ɜɨɡɦɨɠɧɨ ɬɟɫɬɢɪɨɜɚɬɶ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɝɪɭɡ-
ɤɢ ɩɪɨɝɪɚɦɦ ɧɚ ɪɟɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ.
Ⱥɪɯɢɬɟɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ
ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɚɪ-

ɯɢɬɟɤɬɭɪɭ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨɫɭɫɥɭɝɢ Ɇɨɫɤɜɵ» 
ɢ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɰɟɧ ɩɪɢɥɨ-
ɠɟɧɢɹ. ɇɚ ɪɢɫɭɧɤɟ 1 ɢɡɨɛɪɚɠɟɧɵ ɚɪɯɢɬɟɤɬɭɪɧɵɟ 
ɦɨɞɭɥɢ ɩɪɢɥɨɠɟɧɢɹ. Ȼɨɥɶɲɢɧɫɬɜɨ ɷɤɪɚɧɨɜ ɩɪɢ-
ɥɨɠɟɧɢɹ ɪɟɚɥɢɡɨɜɚɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɪɯɢɬɟɤ-
ɬɭɪɵ Clean Swift.  
Ɋɚɫɫɦɨɬɪɢɦ VIP ɰɢɤɥ ɜ ɚɪɯɢɬɟɤɬɭɪɟ Clean Swift. View Controller, Interactor, Presenter – ɷɬɨ 

ɬɪɢ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɚ ɫɰɟɧɵ ɜ CleanSwift, 
ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɨɬɜɟɬɫɬɜɟɧɟɧ ɡɚ ɜɵɩɨɥɧɟɧɢɟ 
ɫɜɨɟɣ ɡɚɞɚɱɢ. Interactor ɫɨɞɟɪɠɢɬ ɛɢɡɧɟɫ-ɥɨɝɢ-
ɤɭ ɢ ɜɵɩɨɥɧɹɟɬ ɪɚɛɨɬɭ ɧɚɞ ɞɚɧɧɵɦɢ, ɫɨɜɟɪɲɚɟɬ 
ɫɟɬɟɜɵɟ ɡɚɩɪɨɫɵ. Presenter ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɨɪ-
ɦɚɬɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ. View Controller ɪɚɛɨɬɚɟɬ ɫ 
ɝɪɚɮɢɱɟɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ ɢ ɨɬɨɛɪɚɠɚɟɬ ɞɚɧɧɵɟ 
ɩɨɥɶɡɨɜɚɬɟɥɸ.

Ɋɢɫɭɧɨɤ 1. Ⱥɪɯɢɬɟɤɬɭɪɚ Clean Swift
Ɍɢɩɢɱɧɵɣ ɫɰɟɧɚɪɢɣ ɩɪɢ ɷɬɨɦ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭ-

ɸɳɢɟ ɞɟɣɫɬɜɢɹ.1. ɉɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ ɜ ɩɨɥɶɡɨ-
ɜɚɬɟɥɶɫɤɨɦ ɢɧɬɟɪɮɟɣɫɟ ɩɪɢɥɨɠɟɧɢɹ.

2. ɀɟɫɬ ɧɚɠɚɬɢɹ ɩɨɩɚɞɚɟɬ ɜ View Controller 
ɱɟɪɟɡ IBAction.3. View Controller ɫɨɡɞɚɟɬ ɨɛɴɟɤɬ ɡɚɩɪɨɫɚ (request object) ɢ ɨɬɩɪɚɜɥɹɟɬ ɟɝɨ ɜ Interactor.4. Interactor ɩɨɥɭɱɚɟɬ ɨɛɴɟɤɬ ɡɚɩɪɨɫɚ, ɜɵɩɨɥ-
ɧɹɟɬ ɪɚɛɨɬɭ, ɫɨɡɞɚɟɬ ɨɛɴɟɤɬ ɨɬɜɟɬɚ, ɩɨɦɟɳɚɟɬ ɜ 
ɧɟɝɨ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ, ɨɬɩɪɚɜɥɹɟɬ ɨɛɴɟɤɬ ɨɬɜɟɬɚ (response object) ɜ Presenter.5. Presenter ɩɨɥɭɱɚɟɬ ɨɛɴɟɤɬ ɨɬɜɟɬɚ, ɮɨɪɦɚɬɢ-
ɪɭɟɬ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɦɟɳɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɜ ɦɨɞɟɥɶ 
ɨɬɨɛɪɚɠɟɧɢɹ (view model), ɨɬɩɪɚɜɥɹɟɬ ɦɨɞɟɥɶ 
ɨɬɨɛɪɚɠɟɧɢɹ ɤɨɦɩɨɧɟɧɬɭ View Controller.6. View Controller ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬ ɩɨɥɶ-
ɡɨɜɚɬɟɥɸ.
Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɦɟɬɨɞɢɤɢ
Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɢɫ-

ɩɨɥɶɡɨɜɚɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɞɟɣɫɬɜɢɣ, ɜɵ-
ɩɨɥɧɹɟɦɵɯ ɩɪɨɝɪɚɦɦɢɫɬɨɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɰɟ-
ɧɵ ɩɪɢɥɨɠɟɧɢɹ (ɫɦ. ɪɢɫɭɧɨɤ 2). 
ȼ ɛɥɨɤɚɯ 2-17 ɨɩɢɫɚɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɞɟɣɫɬɜɢɣ ɩɨɞɝɨɬɨɜɤɢ ɤɥɚɫɫɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɧɚɩɢɫɚɧɢɹ ɤɨɞɚ ɬɟɫɬɨɜ. 
ȼ ɛɥɨɤɚɯ 2-4 ɫɨɡɞɚɸɬɫɹ ɬɪɢ ɤɥɚɫɫɚ, ɹɜɥɹɸɳɢ-

ɟɫɹ ɚɪɯɢɬɟɤɬɭɪɧɵɦɢ ɦɨɞɭɥɹɦɢ ɫɰɟɧɵ: (ɂɦɹ ɫɰɟ-
ɧɵ) Interactor, (ɂɦɹ ɫɰɟɧɵ) View Controller, (ɂɦɹ 
ɫɰɟɧɵ) Presenter Spy.
ȼ ɛɥɨɤɟ 5 ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɦɨɞɭɥɢ ɫɜɹɡɵɜɚɸɬɫɹ 

ɦɟɠɞɭ ɫɨɛɨɣ ɱɟɪɟɡ ɩɪɨɬɨɤɨɥɵ. ɉɪɨɬɨɤɨɥɵ ɨɩɢ-
ɫɵɜɚɸɬ, ɤɚɤɢɟ ɞɚɧɧɵɟ ɢ ɫɨɨɛɳɟɧɢɹ ɦɨɝɭɬ ɩɟɪɟ-
ɞɚɜɚɬɶ ɞɪɭɝ ɞɪɭɝɭ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɦɨɞɭɥɢ. Ʉɥɚɫɫ (ɂɦɹ ɫɰɟɧɵ) Interactor ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɬɨɤɨɥɭ 
ɜɵɯɨɞɚ (ɂɦɹ ɫɰɟɧɵ). ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɩɪɢɦɟɧɟɧ ɩɟɪɜɵɣ ɩɨɞɯɨɞ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɟɞɥɚɝɚɟ-
ɦɭɸ ɦɟɬɨɞɢɤɭ ɪɚɡɪɚɛɨɬɤɢ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɤɨɦɩɨ-
ɧɟɧɬɨɜ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨɫɭɫɥɭɝɢ 
Ɇɨɫɤɜɵ» ɱɟɪɟɡ ɬɟɫɬɢɪɨɜɚɧɢɟ. 
ȼ ɦɨɞɭɥɟ View Controller ɤɥɚɫɫ (ɂɦɹ ɫɰɟɧɵ) 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɬɨɤɨɥɭ ɜɵɯɨɞɚ (ɂɦɹ ɫɰɟɧɵ) Presenter. Ʉɥɚɫɫ (ɂɦɹ ɫɰɟɧɵ) Presenter ɫɨɨɬɜɟɬɫɬ-
ɜɭɟɬ ɩɪɨɬɨɤɨɥɭ ɜɵɯɨɞɚ (ɂɦɹ ɫɰɟɧɵ) Interactor.
ȼ ɛɥɨɤɚɯ 6-8 ɫɨɡɞɚɸɬɫɹ ɤɥɚɫɫɵ, ɫɨɞɟɪɠɚɳɢɟ 

ɬɟɫɬɵ. Ɉɞɢɧ ɤɥɚɫɫ ɬɟɫɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɧɨɦɭ 
ɚɪɯɢɬɟɤɬɭɪɧɨɦɭ ɦɨɞɭɥɸ. ɇɚɩɪɢɦɟɪ, ɤɥɚɫɫ (ɂɦɹ 
ɫɰɟɧɵ) PresenterTests ɫɨɞɟɪɠɢɬ ɬɟɫɬɵ ɞɥɹ ɦɨɞɭɥɹ (ɂɦɹ ɫɰɟɧɵ) Presenter.
ȼ ɛɥɨɤɚɯ 9-11 ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɥɚɫɫɵ-ɲɩɢɨɧɵ (Spy) ɜ ɤɚɠɞɨɦ ɤɥɚɫɫɟ, ɫɨɞɟɪɠɚɳɟɦ ɬɟɫɬɵ. Ɍɚɤ 

ɤɚɤ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɦɨɞɭɥɢ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨ-
ɛɨɣ, ɢɫɩɨɥɶɡɭɹ ɨɛɴɟɤɬɵ-ɲɩɢɨɧɵ, ɦɨɠɧɨ ɨɬɫɥɟ-
ɠɢɜɚɬɶ ɞɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɦɟɠɞɭ ɦɨɞɭɥɹɦɢ. 
ȼ ɤɥɚɫɫɟ (ɂɦɹ ɫɰɟɧɵ) Interactor Tests ɨɛɴɹɜɥɹɟɬɫɹ 
ɤɥɚɫɫ ɲɩɢɨɧ (ɂɦɹ ɫɰɟɧɵ) Presenter Spy. ȼ ɤɥɚɫ-
ɫɟ (ɂɦɹ ɫɰɟɧɵ) PresenterTests ɨɛɴɹɜɥɹɟɬɫɹ ɤɥɚɫɫ-
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ɲɩɢɨɧ (ɂɦɹ ɫɰɟɧɵ) View Controller Spy. ȼ ɤɥɚɫ-
ɫɟ (ɂɦɹ ɫɰɟɧɵ)View Controller Tests ɨɛɴɹɜɥɹɟɬɫɹ 
ɤɥɚɫɫ-ɲɩɢɨɧ (ɂɦɹ ɫɰɟɧɵ) Interactor Spy.
ȼ ɛɥɨɤɚɯ 12-14 ɜ ɤɥɚɫɫɚɯ ɬɟɫɬɨɜ ɫɨɡɞɚɸɬɫɹ 

ɫɫɵɥɤɢ ɬɢɩɚ ɬɟɫɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ, ɬɨ ɟɫɬɶ ɤɥɚɫɫ (ɂɦɹ ɫɰɟɧɵ) PresenterTests ɤɥɚɫɫ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶ 
ɫɫɵɥɤɭ ɧɚ (ɂɦɹ ɫɰɟɧɵ) Presenter. 
ȼ ɛɥɨɤɚɯ 15-17 ɨɩɢɫɵɜɚɸɬɫɹ ɦɟɬɨɞɵ Setup (ɂɦɹ ɫɰɟɧɵ) Presenter, Setup (ɂɦɹ ɫɰɟɧɵ) View Controller, Setup (ɂɦɹ ɫɰɟɧɵ) Interactor. Ɇɟɬɨɞɵ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɛɚɡɨɜɨɣ ɧɚɫɬɪɨɣɤɢ ɬɟɫɬɨɜɵɯ 
ɨɛɴɟɤɬɨɜ ɢ ɜɵɡɵɜɚɸɬɫɹ ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ ɬɟɫɬɨɜɵɯ 
ɦɟɬɨɞɨɜ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɧɟ ɡɚɝɪɨɦɨɠɞɚɬɶ ɤɨɞ ɫɚ-
ɦɢɯ ɬɟɫɬɨɜ ɢ ɢɡɛɚɜɥɹɟɬ ɨɬ ɩɨɜɬɨɪɟɧɢɹ ɤɨɞɚ. 
ȼ ɞɚɧɧɵɯ ɦɟɬɨɞɚɯ ɩɪɨɢɫɯɨɞɢɬ ɫɨɡɞɚɧɢɟ ɬɟ-

ɫɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɦɨɞɭɥɹ, 
ɩɪɢɫɜɨɟɧɢɟ ɫɫɵɥɨɤ, ɫɨɡɞɚɧɧɵɯ ɜ ɩɭɧɤɬɚɯ 12-14 
ɧɚ ɫɨɡɞɚɧɧɵɣ ɨɛɴɟɤɬ. ɋɨɡɞɚɟɬɫɹ ɨɛɴɟɤɬ-ɲɩɢɨɧ ɢ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɵɯɨɞɨɦ ɞɥɹ ɨɛɴɟɤɬɚ ɚɪɯɢɬɟɤ-
ɬɭɪɧɨɝɨ ɦɨɞɭɥɹ. ȼɨɡɦɨɠɧɵ ɢ ɞɪɭɝɢɟ ɧɚɫɬɪɨɣɤɢ 
ɫɩɟɰɢɮɢɱɧɵɟ ɞɥɹ ɨɛɴɟɤɬɚ.
ȼ ɛɥɨɤɟ 18 ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɨɪ ɨɞɧɨɝɨ ɢɡ ɚɪɯɢ-

ɬɟɤɬɭɪɧɵɯ ɦɨɞɭɥɟɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ. ɉɨɪɹɞɨɤ ɪɟ-
ɚɥɢɡɚɰɢɢ ɧɟ ɩɪɢɧɰɢɩɢɚɥɟɧ. 
Ȼɥɨɤɢ 19-33 ɫɨɞɟɪɠɚɬ ɰɢɤɥ ɪɚɡɪɚɛɨɬɤɢ ɬɟɫɬɨɜ 

ɢ ɪɚɛɨɱɟɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɚɪɯɢ-
ɬɟɤɬɭɪɧɨɝɨ ɦɨɞɭɥɹ.
Ⱥɥɝɨɪɢɬɦ ɫɱɢɬɚɟɬɫɹ ɡɚɜɟɪɲɟɧɧɵɦ, ɤɨɝɞɚ ɞɥɹ 

ɜɫɟɯ ɬɪɟɯ ɦɨɞɭɥɟɣ ɪɟɚɥɢɡɨɜɚɧ ɩɨɥɧɵɣ ɧɚɛɨɪ ɬɟ-
ɫɬɨɜ ɢ ɪɚɛɨɱɢɣ ɤɨɞ, ɤɨɬɨɪɵɣ ɞɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɣ 
ɪɟɡɭɥɶɬɚɬ ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɫɬɨɜ.
Ɋɚɡɪɚɛɨɬɤɚ ɫɰɟɧɵ ɩɪɢɥɨɠɟɧɢɹ 
ɪɟɝɢɫɬɪɚɰɢɢ ɫɨɰɢɚɥɶɧɨɣ ɤɚɪɬɵ 
ɦɨɫɤɜɢɱɚ
ɋ ɰɟɥɶɸ ɞɟɦɨɧɫɬɪɚɰɢɢ ɩɪɢɧɰɢɩɨɜ ɪɚɛɨɬɵ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɨɩɢɫɚɧ ɩɪɨɰɟɫɫ ɪɚɡɪɚ-
ɛɨɬɤɢ ɫɰɟɧɵ ɩɪɢɥɨɠɟɧɢɹ ɢ ɟɟ ɩɨɤɪɵɬɢɹ ɬɟɫɬɚɦɢ. 
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɰɟɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɟɝɢ-
ɫɬɪɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɫɨɰɢɚɥɶɧɨɣ ɤɚɪɬɵ ɦɨɫɤ-
ɜɢɱɚ (ɋɄɆ) (ɫɦ. ɪɢɫɭɧɨɤ 3). 
Ɋɚɫɫɦɨɬɪɢɦ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɚɜɬɨɪɢɡɨɜɚɧ ɜ ɩɪɢɥɨ-
ɠɟɧɢɢ.1. ɉɨɥɶɡɨɜɚɬɟɥɶ ɧɚ ɷɤɪɚɧɟ ɭɫɥɭɝɢ ɋɄɆ ɢɧɢ-
ɰɢɢɪɭɟɬ ɪɟɝɢɫɬɪɚɰɢɸ ɋɄɆ.2. Ʉɥɢɟɧɬ ɨɬɨɛɪɚɠɚɟɬ ɷɤɪɚɧ ɪɟɝɢɫɬɪɚɰɢɢ 
ɋɄɆ: ɧɨɦɟɪ ɬɟɥɟɮɨɧɚ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɚɩɨɥɧɟɧ 
ɧɨɦɟɪɨɦ ɬɟɥɟɮɨɧɚ ɢɡ ɩɪɨɮɢɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɧɟ-
ɞɨɫɬɭɩɟɧ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ.3. ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɜɨɞɢɬ ɜ ɩɨɥɟ ɧɨɦɟɪ ɢ ɫɟɪɢɸ 
ɤɚɪɬɵ ɨɞɧɢɦ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɩɨɫɨɛɨɜ:– ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɜɨɞɢɬ ɜɪɭɱɧɭɸ (ɜ ɩɨɥɢɝɪɚ-
ɮɢɱɟɫɤɨɦ ɜɢɞɟ): ɤɥɢɟɧɬ ɨɬɨɛɪɚɠɚɟɬ ɜɜɟɞɟɧɧɵɣ 

ɧɨɦɟɪ ɧɚ ɷɤɪɚɧɟ ɢ ɩɪɟɨɛɪɚɡɭɟɬ ɟɝɨ ɜ ɤɚɧɨɧɢɱɟ-
ɫɤɢɣ ɜɢɞ ɞɥɹ ɨɬɩɪɚɜɤɢ ɜ ɡɚɩɪɨɫɟ;– ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɤɚɧɢɪɭɟɬ ɤɚɪɬɭ: ɤɥɢɟɧɬ ɩɨ-
ɥɭɱɚɟɬ ɧɨɦɟɪ ɜ ɤɚɧɨɧɢɱɟɫɤɨɦ ɜɢɞɟ, ɩɪɟɨɛɪɚɡɭɟɬ 
ɟɝɨ ɜ ɩɨɥɢɝɪɚɮɢɱɟɫɤɢɣ ɜɢɞ ɢ ɨɬɨɛɪɚɠɚɟɬ ɜ ɩɨɥɟ 
ɜɜɨɞɚ ɧɚ ɷɤɪɚɧɟ.4. ɉɨɥɶɡɨɜɚɬɟɥɶ ɩɪɨɞɨɥɠɚɟɬ ɩɪɨɰɟɫɫ ɪɟɝɢ-
ɫɬɪɚɰɢɢ;5. Ʉɥɢɟɧɬ ɨɫɭɳɟɫɬɜɥɹɟɬ ɡɚɩɪɨɫ ɦɟɬɨɞɨɦ registrCard (ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɤɚɪɬɭ) ɢ ɨɛɪɚɛɚɬɵ-
ɜɚɟɬ ɨɬɜɟɬ ɫɟɪɜɟɪɚ:– ɟɫɥɢ ɪɟɝɢɫɬɪɚɰɢɹ ɩɪɨɲɥɚ ɭɫɩɟɲɧɨ, ɩɟɪɟɯɨɞ 
ɧɚ ɫɥɟɞɭɸɳɢɣ ɲɚɝ;– ɟɫɥɢ ɫɟɪɜɟɪ ɜɟɪɧɭɥ ɨɲɢɛɤɭ ɪɟɝɢɫɬɪɚɰɢɢ, 
ɤɥɢɟɧɬ ɨɬɨɛɪɚɠɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɫ ɫɨɨɛɳɟɧɢ-
ɟɦ ɨɛ ɨɲɢɛɤɟ.6. Ɉɬɨɛɪɚɠɚɟɬ ɝɥɚɜɧɵɣ ɷɤɪɚɧ ɭɫɥɭɝɢ ɋɄɆ ɫ 
ɞɚɧɧɵɦɢ ɩɪɢɜɹɡɚɧɧɨɣ ɤɚɪɬɵ.
Ɂɚɜɟɪɲɟɧɢɟ ɫɰɟɧɚɪɢɹ.
Ɇɨɞɭɥɶ Interactor ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɫɥɟɞɭɸ-

ɳɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ: – ɡɚɝɪɭɠɚɬɶ ɧɨɦɟɪ ɬɟɥɟɮɨɧɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢɡ 
ɩɪɨɮɢɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ;– ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɧɨɦɟɪ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɤɚ-
ɧɨɧɢɱɟɫɤɢɣ ɜɢɞ ɢɡ ɩɨɥɢɝɪɚɮɢɱɟɫɤɨɝɨ ɜɢɞɚ;– ɨɫɭɳɟɫɬɜɥɹɬɶ ɡɚɩɪɨɫ ɧɚ ɪɟɝɢɫɬɪɚɰɢɸ ɤɚɪ-
ɬɵ.
Ɋɚɡɪɚɛɨɬɚɧ ɲɚɛɥɨɧ ɤɥɚɫɫɚ CardRegistrationInteractorTests, ɫɨɞɟɪɠɚɳɢɣ ɫɥɟɞɭɸɳɢɟ ɬɟɫɬɨɜɵɟ 

ɦɟɬɨɞɵ:class CardRegistrationInteractorTests:XCTestCase{  // MARK: Subject under test   var sut: GUCardRegistrationBusinessLogic!    // MARK: Test lifecycle   override func setUp() {        super.setUp()        setupCardRegistrationInteractor()    }   override func tearDown() {        super.tearDown()    }   // MARK: Test setup   func setupCardRegistrationInteractor() {      }}
Ʉɥɚɫɫ Card Registration Interactor Tests ɩɪɟɞ-

ɧɚɡɧɚɱɟɧ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɤɥɚɫɫɚ GU-Card Registration Interactor. ɉɟɪɟɞ ɜɵɡɨɜɨɦ ɤɚɠ-
ɞɨɝɨ ɬɟɫɬɨɜɨɝɨ ɦɟɬɨɞɚ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧ ɦɟɬɨɞ setUp. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɬɟɫɬɨɜɵɣ ɦɟɬɨɞ ɡɚɜɟɪɲɢɬ 
ɪɚɛɨɬɭ, ɛɭɞɟɬ ɜɵɡɜɚɧ ɦɟɬɨɞ tearDown. Ɇɟɬɨɞ 
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setup Card Registration Interactor () ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɧɚɱɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. ɉɟɪɟ-
ɦɟɧɧɚɹ sut (System under test) – ɷɬɨ ɫɫɵɥɤɚ ɧɚ ɷɤ-
ɡɟɦɩɥɹɪ ɬɟɫɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɬɟɫɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɢɦɭɥɢɪɨɜɚɬɶ ɤɨɧɬɟɤɫɬ, ɜ ɤɨ-
ɬɨɪɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɬɟɫɬɢɪɭɟɦɵɟ ɮɭɧɤɰɢɢ, ɞɥɹ 
ɷɬɢɯ ɫɥɭɱɚɟɜ ɫɭɳɟɫɬɜɭɟɬ ɩɨɧɹɬɢɟ mock-ɨɛɴɟɤɬɨɜ (spy-ɨɛɴɟɤɬ), ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɫɩɟɰɢɚɥɶɧɨ 
ɫɨɡɞɚɧɧɵɟ ɫɭɳɧɨɫɬɢ, ɟɞɢɧɫɬɜɟɧɧɚɹ ɰɟɥɶ ɤɨɬɨɪɵɯ – ɷɬɨ ɫɢɦɭɥɹɰɢɹ ɤɨɧɬɟɤɫɬɚ, ɜ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɟɬ-
ɫɹ ɬɟɫɬɢɪɭɟɦɚɹ ɮɭɧɤɰɢɹ. 
Ɇɨɤɨɦ ɧɚɡɵɜɚɟɬɫɹ ɬɟɫɬɨɜɵɣ ɞɜɨɣɧɢɤ, ɫɩɨɫɨɛ-

ɧɵɣ ɡɚɩɨɦɢɧɚɬɶ ɚɪɝɭɦɟɧɬɵ ɜɵɡɨɜɨɜ ɫɜɨɢɯ ɦɟɬɨ-
ɞɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɜɵɡɨɜɨɜ, ɱɚɫɬɨ ɬɚɤɠɟ ɫɩɨɫɨɛɧɵɣ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɩɪɨɜɟɪɤɢ. Ʉɚɤ ɩɪɚɜɢ-
ɥɨ, ɤɚɪɤɚɫɵ ɢɡɨɥɹɰɢɢ ɩɨɡɜɨɥɹɸɬ ɧɚɞɟɥɹɬɶ ɦɨɤɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɧɚɫɬɪɚɢɜɚɟɦɵɦ ɩɨɜɟɞɟɧɢɟɦ 
ɜɩɥɨɬɶ ɞɨ ɩɨɥɧɨɣ ɢɦɢɬɚɰɢɢ ɪɚɛɨɬɵ ɤɥɚɫɫɚ ɫ ɩɨɞ-
ɦɟɧɨɣ ɨɞɧɨɝɨ ɧɟɛɨɥɶɲɨɝɨ ɚɫɩɟɤɬɚ [4]. 
ɉɪɨɞɟɦɨɧɫɬɪɢɪɭɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ mock-ɨɛɴ-

ɟɤɬɨɜ ɢ ɨɛɴɟɤɬɨɜ-ɲɩɢɨɧɨɜ ɩɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ 
ɦɨɞɭɥɟɣ ɩɪɢɥɨɠɟɧɢɹ. Ⱦɚɥɟɟ ɨɬɨɛɪɚɠɟɧɵ ɤɥɚɫɫɵ 
ɷɬɢɯ ɨɛɴɟɤɬɨɜ. 
ȼ ɤɥɚɫɫɟ GU-Card Registration Presentation Logic Spy (ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɪɟɡɭɥɶ-

ɬɚɬɚ ɪɚɛɨɬɵ ɬɟɫɬɢɪɭɟɦɨɝɨ ɤɥɚɫɫɚ) ɩɟɪɟɨɩɪɟɞɟɥɟ-
ɧɵ ɛɚɡɨɜɵɟ ɦɟɬɨɞɵ. ɒɩɢɨɧ ɨɬɫɥɟɠɢɜɚɟɬ, ɛɵɥɢ 
ɥɢ ɜɵɡɜɚɧɵ ɟɝɨ ɦɟɬɨɞɵ, ɚɧɚɥɢɡɢɪɭɟɬ ɡɧɚɱɟɧɢɹ 
ɩɟɪɟɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ:class GUCardRegistrationPresentationLogicSpy: GUCardRegistrationPresentationLogic {

      var presentCardRegisteredCalled = false      var presentedErrorStringCalled = false      var presentErrorCalled = false      var presentPhoneCalled = false      var displayModule: CommonDisplayLogic?              func presentCardRegistered() {          presentCardRegisteredCalled = true      }              func  present(errorString: String, cancelTitle: String, completion: (() -> Void)?) {          presentedErrorStringCalled = true      }              func presentError(error: Error, completion: (() -> Void)?) {          presentErrorCalled = true      }              func present(phone: String) {          presentPhoneCalled = true      }  }GUCardRegistrationServiceSpy ɷɦɭɥɢɪɭɟɬ ɩɨ-
ɜɟɞɟɧɢɟ ɤɥɚɫɫɚ GUCardRegistrationMainService:class GUCardRegistrationServiceSpy: GUMSCSer-vice {
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Ȼɨɝɨɦɨɥɨɜɚ Ɇ.Ⱥ., Ʉɥɟɦɟɧɬɶɟɜ ɋ.Ⱥ.        func getBarCode(cardId: String, completion: @escaping ((GUResult<MSCGetBarCodeModel>) -> Void)) {}        func getCard(completion: @escaping ((GURe-sult<GUMoscowSocialCard>) -> Void)) {}        func verifyCard(order: String, phone: String, completion: @escaping ((GURe-sult<GUMscVerifyCardItem>) -> Void)) {}        func removeCard(withId cardId: String, com-pletion: @escaping ((Error?) -> Void)) {}        func submitCard(cardSeries: String, card-Number: String, completion: @escaping ((GURe-sult<GUMoscowSocialCard>) -> Void)) {            if (cardNumber == «19110188» || cardSeries == «19110188») {                completion(.failure(NSError(domain: «as-dasd», code: 213, userInfo: nil)))            }            completion(.success(GUMoscowSocialCard()))        }    }
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɨɣ 

ɞɥɹ ɛɚɡɨɜɨɣ ɧɚɫɬɪɨɣɤɢ ɬɟɫɬɨɜɵɯ ɨɛɴɟɤɬɨɜ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɦɟɬɨɞɵ ɫ ɩɪɟɮɢɤɫɨɦ setup. Ɉɧɢ ɜɵ-
ɡɵɜɚɸɬɫɹ ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ ɬɟɫɬɨɜɵɯ ɦɟɬɨɞɨɜ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɧɟ ɡɚɝɪɨɦɨɠɞɚɬɶ ɤɨɞ ɫɚɦɢɯ ɬɟɫɬɨɜ ɢ ɢɡ-
ɛɚɜɥɹɟɬ ɨɬ ɩɨɜɬɨɪɟɧɢɹ ɤɨɞɚ. Ɋɚɡɪɚɛɨɬɚɧɵ ɩɪɢɦɟ-
ɪɵ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɨɜ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɞɥɹ ɜɫɟɯ 
ɜɢɞɨɜ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɦɨɞɭɥɟɣ.
ɂɧɢɰɢɚɥɢɡɢɪɭɟɦ ɫɜɨɣɫɬɜɚ Interactor ɨɛɴɟɤɬɚ-

ɦɢ-ɲɩɢɨɧɚɦɢ:class CardRegistrationInteractorTests: XCTestCase {    // MARK: Subject under test        var sut: GUCardRegistrationBusinessLogic!    var presenter: GUCardRegistrationPresentation-LogicSpy!    // MARK: Test lifecycle        override func setUp() {        super.setUp()        setupCardRegistrationInteractor()    }    func setupCardRegistrationInteractor() {    let interactor = GUCardRegistrationInteractor()    presenter = GUCardRegistrationPresentationLo-gicSpy()    interactor.presenter = presenter

    interactor.cardService = GUCardRegistrationSer-viceSpy()    interactor.card = GUMSCCardRegistra-tion(canonical: «9643907703025200065 19110177»)    sut = interactor}
ɉɪɨɞɟɦɨɧɫɬɪɢɪɭɟɦ ɪɟɚɥɢɡɚɰɢɸ ɬɟɫɬɨɜɵɯ ɦɟ-

ɬɨɞɨɜ ɞɥɹ ɜɫɟɯ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɦɨɞɭɥɟɣ. ȼ ɤɚɱɟ-
ɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɢɜɟɞɟɦ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɬɟɫɬɵ ɞɥɹ 
ɦɨɞɭɥɹ Presenter: // MARK: Test doublesfunc testPhonePresented() {     var phoneToDisplay = «21231»     sut.present(phone: phoneToDisplay)     XCTAs-sertTrue(viewControllerSpy.phoneDisplayed == phoneToDisplay) }   func testCardRegisteredPresented() {     sut.presentCardRegistered()     XCTAs-sertTrue(viewControllerSpy.cardRegisteredDisplayed) }
ȼɫɟ unit-ɬɟɫɬɵ ɜɵɩɨɥɧɹɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-

ɧɭɸ ɫɜɟɪɤɭ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɨɠɢ-
ɞɚɟɦɵɦɢ ɩɪɢ ɩɨɦɨɳɢ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɯ 
ɮɭɧɤɰɢɣ ɛɢɛɥɢɨɬɟɤɢ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɜɨɡɜɪɚ-
ɳɚɸɳɢɯ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɵɣ 
ɪɟɡɭɥɶɬɚɬ. ɉɪɢɦɟɪɨɦ ɬɚɤɨɣ ɮɭɧɤɰɢɢ ɦɨɠɟɬ 
ɫɥɭɠɢɬɶ XCTAssert – ɜɚɪɢɚɧɬ ɩɪɨɜɟɪɹɸɳɟɣ 
ɮɭɧɤɰɢɢ, ɭɫɩɟɲɧɨ ɡɚɜɟɪɲɚɸɳɟɣɫɹ, ɟɫɥɢ 
ɜɯɨɞɧɨɣ ɥɨɝɢɱɟɫɤɢɣ ɩɚɪɚɦɟɬɪ ɞɟɣɫɬɜɢɬɟɥɟɧ.
Ɂɚɤɥɸɱɟɧɢɟ
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɢɤɢ ɦɨɞɭɥɶɧɨɝɨ ɬɟ-

ɫɬɢɪɨɜɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨ-
ɫɭɫɥɭɝɢ Ɇɨɫɤɜɵ» ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɤɨ-
ɥɢɱɟɫɬɜɨ ɞɟɮɟɤɬɨɜ ɜ ɩɪɢɥɨɠɟɧɢɢ, ɭɦɟɧɶɲɚɟɬ 
ɫɬɨɢɦɨɫɬɶ ɢɫɩɪɚɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɫɩɨɫɨɛɫɬ-
ɜɭɟɬ ɧɚɩɢɫɚɧɢɸ ɛɨɥɟɟ ɱɢɫɬɨɝɨ ɤɨɞɚ ɢ ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɸ ɭɞɨɛɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɤɥɚɫɫɨɜ. ȼ 
ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ 
ɢɡ-ɡɚ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɮɚɣɥɨɜ ɜ ɩɪɨɟɤɬɟ ɧɚɛɨɪ 
ɬɟɫɬɨɜ ɡɚɩɭɫɤɚɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ, ɱɬɨ 
ɡɚɦɟɞɥɹɟɬ ɫɤɨɪɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ. ȼ ɩɟɪɫɩɟɤɬɢ-
ɜɟ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɟɫɬɢ ɩɨɢɫɤ ɜɨɡɦɨɠɧɵɯ ɩɪɨ-
ɝɪɚɦɦɧɵɯ ɢ ɚɩɩɚɪɚɬɧɵɯ ɫɩɨɫɨɛɨɜ ɭɜɟɥɢɱɟɧɢɹ 
ɛɵɫɬɪɨɬɵ ɫɛɨɪɤɢ ɩɪɨɟɤɬɚ ɢ ɡɚɩɭɫɤɚ ɧɚɛɨɪɚ 
ɬɟɫɬɨɜ.
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ȼɜɟɞɟɧɢɟ

ɉɪɨɛɥɟɦɵ ɦɚɲɢɧɧɨɝɨ ɡɪɟɧɢɹ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɧɬɟɪɟɫ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ 
ɤɚɠɞɨɣ ɤɪɭɩɧɨɣ IT-ɤɨɦɩɚɧɢɢ. əɧɞɟɤɫ ɢ Uber ɡɚ-
ɧɢɦɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɨɣ ɚɜɬɨɧɨɦɧɨɝɨ ɬɚɤɫɢ, Tesla 
ɢ Google ɚɤɬɢɜɧɨ ɪɚɛɨɬɚɸɬ ɧɚɞ ɚɜɬɨɩɢɥɨɬɚɦɢ 
ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ. ȼɫɟ ɷɬɢ ɪɚɡɪɚɛɨɬɤɢ ɨɫɧɨɜɚɧɵ 
ɧɚ ɫɢɫɬɟɦɚɯ ɫ ɨɩɬɢɱɟɫɤɢɦɢ ɢɥɢ ɢɧɮɪɚɤɪɚɫɧɵɦɢ 
ɰɢɮɪɨɜɵɦɢ ɤɚɦɟɪɚɦɢ. Ɋɚɡɜɢɬɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢ-
ɫɬɟɦ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ 
ɩɪɢɤɥɚɞɧɵɟ ɡɚɞɚɱɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɰɢɮɪɨɜɨɣ ɨɛɪɚ-
ɛɨɬɤɨɣ ɢɡɨɛɪɚɠɟɧɢɣ. ɉɨɞ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚ- ɦɢ ɢɡɦɟɪɟɧɢɣ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɞɚɧɧɨɣ 

ɫɬɚɬɶɟ ɩɨɞɪɚɡɭɦɟɜɚɸɬɫɹ ɫɢɫɬɟɦɵ, ɜɤɥɸɱɚɸɳɢɟ 
ɭɫɬɪɨɣɫɬɜɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɨɩɬɢɱɟ-
ɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɹɯ.
ȼ ɫɢɫɬɟɦɚɯ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢɡɨɛɪɚɠɟ-

ɧɢɟ ɨɛɵɱɧɨ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɦɚɬɪɢɰɟɣ ɫɟɧɫɨɪɨɜ 
ɧɚ ɨɫɧɨɜɟ ɩɪɢɛɨɪɨɜ ɫ ɡɚɪɹɞɨɜɨɣ ɫɜɹɡɶɸ (ɉɁɋ-
ɦɚɬɪɢɰɵ). ɉɪɢ ɷɬɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɨɰɢɮɪɨɜɤɚ, 
ɞɢɫɤɪɟɬɢɡɚɰɢɹ ɢ ɤɜɚɧɬɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ. ɇɚ-
ɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɥɭɬɨɧɨɜɵɟ (ɫɟɪɵɟ) 
ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɝɪɚɞɚɰɢɟɣ ɹɪɤɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɜ 
ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɚɯ ɦɚɲɢɧɧɨɝɨ 
ɡɪɟɧɢɹ (ɩɪɨɦɵɲɥɟɧɧɵɟ ɪɨɛɨɬɵ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ 

ɍȾɄ 621.396  
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ȼ ȺɉɉȺɊȺɌɇɈ-ɉɊɈȽɊȺɆɆɇɈɆ ɄɈɆɉɅȿɄɋȿ «ɈɊɅȺɇ»

Ƚɨɪяɱɤɢɧ Ɉ.ȼ.1, Ƚɭɫɟɜ ɇ.А.2
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ȼ ɫɬɚɬɶɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɫɥɟɩɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ, 
ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɜɚɪɢɚɰɢɨɧɧɨɦ ɛɚɣɟɫɨɜɫɤɨɦ ɩɨɞɯɨɞɟ ɜ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɦ ɤɨɦɩɥɟɤɫɟ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɚɜɬɨ-
ɦɨɛɢɥɟɣ «Ɉɪɥɚɧ». ɉɪɢɜɨɞɹɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɪɚɫɩɨɡ-
ɧɚɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ ɧɚ ɢɫɤɚɠɟɧɧɵɯ ɫɧɢɦɤɚɯ. Ɍɚɤɠɟ ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 
ɚɥɝɨɪɢɬɦɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɬɟɩɟɧɹɯ ɢɫɤɚɠɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɟ. Ⱦɚɟɬɫɹ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 
ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɫɥɟɩɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɬɤɪɵɬɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ «SmartDeblur». ɉɪɨɜɟɞɟɧ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɤɚɱɟɫɬɜɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ ɩɨ ɢɫɤɚ-
ɠɟɧɧɵɦ ɢɡɨɛɪɚɠɟɧɢɹɦ. ɉɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɫ ɢɡɜɟɫɬɧɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Ⱥɥɝɨɪɢɬɦ ɧɚ ɨɫɧɨɜɟ 
ɛɚɣɟɫɨɜɫɤɨɝɨ ɩɨɞɯɨɞɚ ɩɨɡɜɨɥɢɥ ɩɨɜɵɫɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɟɪɧɨ ɪɚɫɩɨɡɧɚɧɧɵɯ ɧɨɦɟɪɨɜ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɟɝɨ ɜ ɚɩɩɚɪɚɬ-
ɧɨ-ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «Ɉɪɥɚɧ», ɞɪɭɝɢɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɧɟ ɩɨɡɜɨɥɢɥɢ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɪɚɫɩɨɡ-
ɧɚɜɚɧɢɹ ɧɚ ɛɥɢɡɤɨɦ ɤ ɭɪɨɜɧɸ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɚɥɝɨɪɢɬɦɚ.
Ключевые слова: ɜɚɪɢɚɰɢɨɧɧɵɣ ɛɚɣɟɫɨɜɫɤɢɣ ɩɨɞɯɨɞ, ɞɟɤɨɧɜɨɥɸɰɢя ɢɡɨɛɪɚɠɟɧɢɣ, ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦ-
ɩɥɟɤɫ «ɈɊɅАɇ», ɢɞɟɧɬɢɮɢɤɚɰɢя ɧɨɦɟɪɧɵɯ ɡɧɚɤɨɜ 
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ɤɚɦɟɪɵ ɮɢɤɫɚɰɢɢ ɧɚɪɭɲɟɧɢɣ), ɚ ɬɚɤɠɟ ɜ ɚɷɪɨɤɨɫ-
ɦɢɱɟɫɤɨɣ ɫɴɟɦɤɟ, ɰɢɮɪɨɜɵɯ ɬɟɥɟɫɤɨɩɚɯ, ɦɢɤɪɨ-
ɫɤɨɩɚɯ ɢ ɬ.ɞ.
ɉɨɞ ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɰɢɮɪɨ-

ɜɵɟ ɩɨɥɭɬɨɧɨɜɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɝɪɚɞɚɰɢɟɣ ɫɟ-
ɪɨɝɨ ɰɜɟɬɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ 
ɮɨɬɨɫɧɢɦɤɢ ɱɟɥɨɜɟɤɚ, ɬɟɤɫɬɚ, ɞɜɢɠɭɳɢɯɫɹ ɰɟɥɟɣ (ɫɚɦɨɥɟɬ, ɚɜɬɨɦɨɛɢɥɶ), ɨɛɴɟɤɬɚ ɩɪɢɪɨɞɵ (ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɞɟɥɚɧɧɵɟ ɢɡ ɤɨɫɦɨɫɚ), ɬɟɥɟ- ɢ ɤɢɧɨɢɡɨ-
ɛɪɚɠɟɧɢɟ ɢ ɬ.ɞ.
ɑɬɨ ɤɚɫɚɟɬɫɹ ɤɨɦɩɥɟɤɫɨɜ ɮɢɤɫɚɰɢɢ ɧɚɪɭɲɟ-

ɧɢɣ ɩɪɚɜɢɥ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɬɨ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɨɞɧɨɣ ɢɡ ɤɥɸɱɟɜɵɯ ɡɚɞɚɱ ɩɪɢ ɢɯ ɪɚɡɪɚɛɨɬ-
ɤɟ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜ ɚɩɩɚ-
ɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ (ȺɉɄ) «Ɉɪɥɚɧ», 
ɧɚ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɣ ɛɚɡɟ ɤɨɬɨɪɨɝɨ ɧɚɦɢ 
ɩɪɨɜɨɞɢɥɢɫɶ ɷɤɫɩɟɪɢɦɟɧɬɵ, ɨɞɧɨɣ ɢɡ ɩɪɢɱɢɧ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɨɛɥɟɦ ɜ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɹɜɥɹɟɬ-
ɫɹ ɨɬɫɭɬɫɬɜɢɟ ɚɜɬɨɮɨɤɭɫɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɛɴɟɤɬɵ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɚɜɬɨɦɨɛɢɥɢ), ɧɚɯɨɞɹɳɢɟɫɹ ɜɧɟ 
ɨɛɥɚɫɬɢ ɮɨɤɭɫɚ, ɩɨɞɜɟɪɠɟɧɵ ɢɫɤɚɠɟɧɢɸ. 
Ɋɢɫɭɧɨɤ 1. ȼɧɟɲɧɢɣ ɜɢɞ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ «ɈɊɅȺɇ»
ɇɚ ɩɪɚɤɬɢɤɟ ɷɬɚ ɩɪɨɛɥɟɦɚ ɱɚɫɬɨ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ 

ɩɨɞɛɨɪɚ ɤɚɦɟɪɵ ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ-
ɦɢ ɚɜɬɨɮɨɤɭɫɢɪɨɜɤɢ, ɱɬɨ ɨɛɵɱɧɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 
ɭɜɟɥɢɱɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɤɨɧɟɱɧɨɝɨ ɪɟɲɟɧɢɹ. Ⱦɪɭɝɨɣ 
ɜɚɪɢɚɧɬ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ 
ɭɥɭɱɲɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ. Ɉɞɧɢɦ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ 
ɫɩɨɫɨɛɨɜ ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɚɡɨɜ ɢ (ɢɥɢ) ɪɚɫɮɨɤɭɫɢ-
ɪɨɜɨɤ ɨɩɬɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɬɚɤ ɧɚɡɵ-
ɜɚɟɦɨɟ ɫɥɟɩɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ [1].
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɡɞɚɧɨ ɛɨɥɶɲɨɟ ɦɧɨɝɨɨ-

ɛɪɚɡɢɟ ɚɥɝɨɪɢɬɦɨɜ ɫɥɟɩɨɣ ɤɨɪɪɟɤɰɢɢ ɢɡɨɛɪɚɠɟ-
ɧɢɣ (ɜ ɥɢɬɟɪɚɬɭɪɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɟɬɫɹ ɬɟɪɦɢɧ «ɫɥɟ-
ɩɚɹ ɞɟɤɨɧɜɨɥɸɰɢɹ») [2], ɨɛɥɚɞɚɸɳɢɯ ɪɚɡɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɚɡɧɵɦɢ 
ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ. ȼ ɪɚɛɨɬɟ ɚɧɚ-
ɥɢɡɢɪɭɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɢɦɟ-
ɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɫɥɟɩɨɣ ɤɨɪɪɟɤɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ, 
ɨɩɢɫɚɧɧɨɝɨ ɜ [3]. ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɜɚɪɢɚɰɢɨɧɧɨɝɨ ɛɚɣɟɫɨɜɫɤɨɝɨ ɩɨɞɯɨ-

ɞɚ ɢ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɩɪɢ ɨɰɟɧɤɟ ɧɟɢɡɜɟɫɬ-
ɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɯɨɞɢɦɨɫɬɢ 
ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɨɰɟɧɤɚɦ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɪɚɡɦɵɬɢɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ȼ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɩɪɨɚɧɚɥɢɡɢ-
ɪɨɜɚɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ ȺɉɄ «Ɉɪɥɚɧ» ɜ ɭɫɥɨɜɢ-
ɹɯ ɩɪɢɦɟɧɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɫɥɟɩɨɣ ɤɨɪɪɟɤɰɢɢ.
Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢɡɨɛɪɚɠɟɧɢɹ
ɋɥɟɩɚɹ ɞɟɤɨɧɜɨɥɸɰɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɡɚ-

ɞɚɱ ɫɥɟɞɭɸɳɟɝɨ ɜɢɞɚ [3-4]:   (1)
ɝɞɟ  ɩɪɢɧɚɞɥɟɠɢɬ ɢɡɨɛɪɚɠɟɧɢɸ;  – ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɪɢɝɢɧɚɥɶɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɧɚ-
ɛɥɸɞɚɟɦɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɧɟɤɨɬɨɪɭɸ ɮɭɧɤɰɢɸ 
ɢɫɤɚɠɟɧɢɹ (ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɱɤɢ), 
ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɪɚɡɦɵɬɢɟɦ ɢ ɜɢɞɢɦɵɦ ɲɭɦɨɦ. 
ɗɬɨ ɜɵɪɚɠɟɧɢɟ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɟɤɬɨɪɧɨɣ 

ɮɨɪɦɟ                            (2)
ɝɞɟ H – ɦɚɬɪɢɰɚ Ɍɟɩɥɢɰɚ, ɩɨɥɭɱɟɧɧɚɹ ɢɡ ɮɭɧɤ-
ɰɢɢ ɢɫɤɚɠɟɧɢɹ. ɉɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɜɨɫɫɬɚɧɨɜɥɟ-
ɧɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɮɭɧɤɰɢɹ 
ɪɚɡɦɵɬɢɹ ɢɡɜɟɫɬɧɚ, ɢ ɩɪɨɰɟɫɫ ɢɫɤɚɠɟɧɢɹ ɤɨɦ-
ɩɟɧɫɢɪɭɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɨɝɨ ɢɡ ɦɧɨɝɢɯ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɥɝɨɪɢɬɦɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɨ-
ɛɪɚɠɟɧɢɣ. ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɚɥɝɨɪɢɬɦɟ ɮɭɧɤ-
ɰɢɹ ɪɚɡɦɵɬɢɹ ɧɟɢɡɜɟɫɬɧɚ, ɧɨ ɟɟ ɨɰɟɧɤɚ ɜɤɥɸɱɟɧɚ 
ɜ ɩɪɨɰɟɞɭɪɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 
Ʉɨɝɞɚ ɨɰɟɧɤɚ ɮɭɧɤɰɢɢ ɪɚɡɦɵɬɢɹ ɜɵɩɨɥɧɹɟɬɫɹ 

ɫɨɜɦɟɫɬɧɨ ɫ ɩɪɨɰɟɫɫɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɛɨɥɶ-
ɲɢɧɫɬɜɨ ɚɥɝɨɪɢɬɦɨɜ ɪɟɲɚɸɬ ɡɚɞɚɱɭ ɫɥɟɩɨɣ ɞɟ-
ɤɨɧɜɨɥɸɰɢɢ ɩɭɬɟɦ ɜɤɥɸɱɟɧɢɹ ɚɩɪɢɨɪɧɵɯ ɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɜ ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ȼ 
ɪɚɦɤɚɯ ɡɚɞɚɱ, ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜ [3], ɩɪɢɦɟɧɹɟɬɫɹ 
ɛɚɣɟɫɨɜɫɤɚɹ ɩɚɪɚɞɢɝɦɚ ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ ɨɰɟɧɤɢ 
ɢɡɨɛɪɚɠɟɧɢɣ, ɪɚɡɦɵɬɢɹ ɢ ɧɟɢɡɜɟɫɬɧɵɯ ɝɢɩɟɪɩɚ-
ɪɚɦɟɬɪɨɜ ɜ ɡɚɞɚɱɟ ɫɥɟɩɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ.
Ȼɚɣɟɫɨɜɫɤɢɣ ɩɨɞɯɨɞ ɤ ɡɚɞɚɱɟ ɫɥɟɩɨɣ 
ɞɟɤɨɧɜɨɥɸɰɢɢ
ɐɟɥɶɸ ɦɟɬɨɞɚ ɫɥɟɩɨɣ ɞɟɤɨɧɜɨɥɸɰɢɢ ɹɜɥɹɟɬɫɹ 

ɩɨɥɭɱɟɧɢɟ ɨɰɟɧɨɤ h ɢ f ɧɚ ɨɫɧɨɜɟ ɧɚɛɥɸɞɚɟɦɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ g. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ, ɤɨɬɨɪɭɸ ɧɟɨɛ-
ɯɨɞɢɦɨ ɪɟɲɢɬɶ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɚɥɝɨɪɢɬɦɚ ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɹ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɯɨɠɞɟɧɢɢ ɫɨɜɦɟɫɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ , ɝɞɟ  – ɜɟɤɬɨɪ ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɣ 
ɲɭɦɚ, ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɮɭɧɤɰɢɢ ɪɚɡɦɵɬɢɹ.
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Ƚɨɪɹɱɤɢɧ Ɉ.ȼ., Ƚɭɫɟɜ ɇ.Ⱥ.
Ⱦɥɹ  ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɭɫɥɨɜɧɨɟ 

ɫɨɜɦɟɫɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɜɢɞɟ    (3)
Ȼɨɥɶɲɢɧɫɬɜɨ ɨɩɬɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɦɨɠɧɨ 

ɨɩɢɫɚɬɶ ɚɩɪɢɨɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɢɞɚ [4]       (4)
ɝɞɟ C – ɨɩɟɪɚɬɨɪ Ʌɚɩɥɚɫɚ,  – ɪɚɡɦɟɪ 
ɜɟɤɬɨɪɚ ɫɬɨɥɛɰɚ, ɨɛɨɡɧɚɱɚɸɳɟɝɨ ɥɟɤɫɢɤɨɝɪɚɮɢ-
ɱɟɫɤɢ ɭɩɨɪɹɞɨɱɟɧɧɵɟ ɩɨ ɫɬɪɨɤɚɦ ɩɢɤɫɟɥɢ ɢɡɨɛɪɚ-
ɠɟɧɢɹ;  – ɩɚɪɚɦɟɬɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (4). Ⱥɧɚ-
ɥɨɝɢɱɧɨ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɩɢɤɫɟɥɟɣ ɢɡɨɛɪɚɠɟɧɢɹ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ     (5)
ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɲɭɦ ɹɜɥɹɟɬɫɹ ɝɚɭɫɫɨɜɫɤɢɦ 

ɫ ɧɭɥɟɜɵɦ ɫɪɟɞɧɢɦ, ɞɢɫɩɟɪɫɢɟɣ ɪɚɜɧɨɣ . Ɍɨɝ-
ɞɚ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɟɣ ɧɚɛɥɸɞɚɟɦɨɝɨ ɢɡɨ-
ɛɪɚɠɟɧɢɹ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:   (6)
Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ Ω ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɥɝɨ-

ɪɢɬɦɨɦ ɦɚɤɫɢɦɭɦɚ ɚɩɨɫɬɟɪɢɨɪɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ (ɆȺȼ) ɜ ɜɢɞɟ               (7)
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɆȺȼ ɨɰɟɧɤɭ ɢɫɬɢɧɧɨɝɨ ɢɡɨ-

ɛɪɚɠɟɧɢɹ ɢ ɮɭɧɤɰɢɢ ɢɫɤɚɠɟɧɢɹ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 
ɜ ɜɢɞɟ      (8)
ȼ ɪɚɦɤɚɯ ɜɚɪɢɚɰɢɨɧɧɨɝɨ ɛɚɣɟɫɨɜɫɤɨɝɨ ɩɨɞ-

ɯɨɞɚ ɨɰɟɧɤɭ ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɜɨɞɹɬ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɫɦ. ɩɨɞɪɨɛɧɟɟ [3; 5]). Ɉɛɨ-
ɡɧɚɱɢɦ ɱɟɪɟɡ  ɜɫɟ ɧɟɢɡɜɟɫɬɧɵɟ ɧɚɦ ɩɚɪɚɦɟɬɪɵ:          (9)
Ⱦɥɹ  ɨɛɨɡɧɚɱɢɦ ɤɚɤ  ɩɨɞɦɧɨɠɟɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ  ɡɚ ɢɫɤɥɸɱɟ-

ɧɢɟɦ ɩɚɪɚɦɟɬɪɚ . ɇɚɩɪɢɦɟɪ, ɟɫɥɢ , ɬɨ  Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ Ʉɭɥɶɛɚ-
ɤɚ-Ʌɟɣɛɥɟɪɚ ɦɟɠɞɭ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɦ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɟɦ ɫ ɧɟɡɚɜɢɫɢɦɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɢ ɪɚɫ-

ɩɪɟɞɟɥɟɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ 
ɧɚɛɥɸɞɚɟɦɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ  ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟ-
ɞɭɸɳɢɣ ɜɢɞ          (10)
Ɉɰɟɧɤɚ ɧɟɢɡɜɟɫɬɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɛɭɞɟɬ ɢɦɟɬɶ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɪɚɫɯɨɠɞɟɧɢɟ ɦɢɧɢ-
ɦɚɥɶɧɨ:   (11)
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɡɚɞɚ-

ɱɚ ɫɥɟɩɨɣ ɞɟɤɨɧɜɨɥɸɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɫɜɨɞɢɬɫɹ ɤ 
ɢɬɟɪɚɰɢɨɧɧɨɦɭ ɩɨɢɫɤɭ q(θ),ɟɫɥɢ θ = f ɢ ɧɚɯɨɠɞɟ-
ɧɢɸ ɨɰɟɧɤɢ ɜ ɜɢɞɟ                        (12)
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɢɩɟɪɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɪɟɞɟɥɟ-

ɧɢɣ ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧɨ ɪɚɡɥɢɱɧɵɦ ɫɩɨɫɨɛɨɦ, 
ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɚɥɝɨɪɢɬɦɟ p(Ω) – ɝɚɦɦɚ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟ.
Ɉɫɨɛɟɧɧɨɫɬɢ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɣ 
ɜ ȺɉɄ «ɈɊɅȺɇ»
Ⱥɧɚɥɢɡ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɤɨɦɩɥɟɤɫɟ ɮɢɤɫɚɰɢɢ 

ɧɚɪɭɲɟɧɢɣ ɩɪɚɜɢɥ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɪɨɢɡ-
ɜɨɞɢɬɫɹ ɜ ɬɪɢ ɷɬɚɩɚ: ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ, 
ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɢ ɥɨɤɚɥɢɡɚɰɢɹ ɪɟɝɢɫɬɪɚɰɢɨɧɧɨɝɨ 
ɧɨɦɟɪɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ 
ɧɨɦɟɪɧɨɝɨ ɡɧɚɤɚ. ɉɪɢɦɟɪ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧ-
ɧɨɝɨ ɩɪɢ ɩɨɦɨɳɢ ȺɉɄ «ɈɊɅȺɇ», ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɪɢɫɭɧɤɟ 2.
ɉɟɪɜɨɧɚɱɚɥɶɧɨɣ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹ-

ɥɨɫɶ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɪɟɞɢ 
ɞɟɬɟɤɬɢɪɭɟɦɵɯ ɧɨɦɟɪɧɵɯ ɡɧɚɤɨɜ. Ɉɞɧɚɤɨ, ɤɚɤ 
ɜɵɹɫɧɢɥɨɫɶ, ɭɹɡɜɢɦɵɦ ɦɟɫɬɨɦ ɜ ɪɚɛɨɬɟ ȺɉɄ «ɈɊɅȺɇ» ɹɜɥɹɟɬɫɹ ɢɦɟɧɧɨ ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɧɨ-
ɦɟɪɚ, ɚ ɧɟ ɬɨɱɧɨɫɬɶ ɟɝɨ ɪɚɫɩɨɡɧɚɜɚɧɢɹ.
ȼ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɚɜɬɨ-

ɦɨɛɢɥɶɧɨɝɨ ɧɨɦɟɪɚ ɥɟɠɢɬ ɞɨɜɨɥɶɧɨ ɪɚɫɩɪɨ-
ɫɬɪɚɧёɧɧɵɣ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ [4]. Ɉɩɟɪɚɬɨɪ 
ɋɨɛɟɥɹ – ɷɬɨ ɞɢɫɤɪɟɬɧɵɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ 
ɨɩɟɪɚɬɨɪ, ɜɵɱɢɫɥɹɸɳɢɣ ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟ-
ɧɢɟ ɝɪɚɞɢɟɧɬɚ ɹɪɤɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ. Ɉɱɟɜɢɞɧɨ, 
ɱɬɨ ɩɪɢ ɢɫɤɚɠɟɧɢɢ ɬɢɩɚ «ɪɚɡɦɵɬɢɟ» ɢɥɢ «ɫɦɚɡ» 
ɤɚɪɬɢɧɚ ɝɪɚɞɢɟɧɬɚ ɹɪɤɨɫɬɟɣ ɫɬɚɧɨɜɢɬɫɹ ɫɥɚɛɨ-
ɜɵɪɚɠɟɧɧɨɣ, ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɦɚ-
ɲɢɧɧɨɝɨ ɡɪɟɧɢɹ. ɉɪɢ ɪɚɫɮɨɤɭɫɢɪɨɜɚɧɧɨɦ ɢɡɨ-
ɛɪɚɠɟɧɢɢ ɩɪɨɝɪɚɦɦɧɚɹ ɱɚɫɬɶ ȺɉɄ «ɈɊɅȺɇ» ɧɟ 
ɫɦɨɠɟɬ ɨɛɧɚɪɭɠɢɬɶ ɧɨɦɟɪɧɵɟ ɡɧɚɤɢ ɢ ɜɵɧɟɫɟɬ 
ɪɟɲɟɧɢɟ, ɱɬɨ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɮɨɬɨɝɪɚɮɢɢ ɧɟɬ, 
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ɬɚɤ ɤɚɤ ɨɬɥɢɱɢɬɟɥɶɧɵɣ ɩɪɢɡɧɚɤ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɫɪɟɞɫɬɜɚ ɨɬɫɭɬɫɬɜɭɟɬ.
Ɋɢɫɭɧɨɤ 2. ɂɡɨɛɪɚɠɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɩɪɢ ɩɨɦɨɳɢ 

ȺɉɄ «ɈɊɅȺɇ»
ȿɫɥɢ ɥɨɤɚɥɢɡɚɰɢɹ ɧɨɦɟɪɧɨɝɨ ɡɧɚɤɚ ɩɪɨɲɥɚ 

ɭɫɩɟɲɧɨ, ɬɨ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨ-
ɫɬɶɸ ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɵɦ ɤɚɱɟɫɬɜɨɦ ɢ ɪɚɫɩɨɡ-
ɧɚɜɚɧɢɟ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɜɵɫɨ-
ɤɨɣ ɬɨɱɧɨɫɬɶɸ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ 
ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɭɫɩɟɲɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɟɡ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɫɥɟɩɨɣ ɞɟɤɨɧɜɨɥɸɰɢɢ.
Ɍɟɫɬɢɪɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɫɥɟɩɨɣ 
ɞɟɤɨɧɜɨɥɸɰɢɢ
ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɬɟɫɬɢɪɨɜɚ-

ɧɢɹ ɚɥɝɨɪɢɬɦɚ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɮɨɬɨɝɪɚɮɢɹ, 
ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 3. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɢɡɨ-
ɛɪɚɠɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɮɨɬɨɚɩɩɚɪɚɬ ɦɨɞɟɥɢ Cannon EOS 1300D.

Ɋɢɫɭɧɨɤ 3. ɂɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ
ɑɬɨɛɵ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɚɥɝɨ-

ɪɢɬɦɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɢɫɤɚɠɟɧɢɹ, ɩɪɢ 
ɩɨɦɨɳɢ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ Matlab ɛɵɥɚ ɩɨɥɭɱɟɧɚ 
ɫɟɪɢɹ ɫɧɢɦɤɨɜ ɫ ɡɚɜɟɞɨɦɨ ɢɡɜɟɫɬɧɨɣ ɮɭɧɤɰɢɟɣ 
ɢɫɤɚɠɟɧɢɹ. ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɨɛɪɚɛɨɬɤɢ ɢɡɨ-

ɛɪɚɠɟɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ ɮɭɧɤɰɢɹ ɮɢɥɶɬɪɚɰɢɢ imfi lter ɜ ɩɚɪɟ ɫ ɮɭɧɤɰɢɟɣ fspecial, ɤɨɬɨɪɚɹ ɩɨɡɜɨ-
ɥɹɟɬ ɡɚɞɚɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɦɚɫɨɤ ɮɢɥɶɬɪɚ. ȼ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɤɚɱɟɫɬɜɟ ɮɭɧɤɰɢɢ ɢɫɤɚɠɟɧɢɹ ɢɫ-
ɩɨɥɶɡɨɜɚɥɫɹ ɮɢɥɶɬɪ Ƚɚɭɫɫɚ ɪɚɡɦɟɪɨɦ 50×50 ɩɢɤ-
ɫɟɥɟɣ ɫ ɩɟɪɟɦɟɧɧɵɦ ɫɬɚɧɞɚɪɬɧɵɦ ɨɬɤɥɨɧɟɧɢɟɦ: 
fspecial («gaussian», 50, ɯ), ɝɞɟ x – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬ-
ɤɥɨɧɟɧɢɟ. ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɯ ɢɡɦɟɧɹɥɨɫɶ 
ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,1 ɞɨ 3,0 ɫ ɲɚɝɨɦ 0,1. ȼ ɪɟɡɭɥɶɬɚ-
ɬɟ ɩɨɥɭɱɚɟɬɫɹ 30 ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɪɚɡɧɨɣ ɫɬɟɩɟɧɶɸ 
ɪɚɡɦɵɬɢɹ ɩɨ Ƚɚɭɫɫɭ. ɂɡɨɛɪɚɠɟɧɢɹ ɫɨ ɫɬɟɩɟɧɶɸ 
ɪɚɡɦɵɬɢɹ 0,4; 1,2; 2,0 ɢ 2,8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢ-
ɫɭɧɤɟ 4.

Ɋɢɫɭɧɨɤ 4. ɋɢɧɬɟɬɢɱɟɫɤɢ ɞɟɝɪɚɞɢɪɨɜɚɧɧɵɟ 
ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɪɚɡɧɨɣ ɫɬɟɩɟɧɶɸ ɪɚɡɦɵɬɢɹ

ɉɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɞɟɝɪɚɞɢɪɨɜɚɧɧɨɝɨ ɢɡɨ-
ɛɪɚɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɨɩɟɪɚɰɢɸ 
ɨɛɪɚɬɧɨɣ ɫɜɟɪɬɤɢ ɢ ɩɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɬɶ ɭɪɨɜɟɧɶ 
ɲɭɦɚ. 

Ɋɢɫɭɧɨɤ 5. ɂɡɨɛɪɚɠɟɧɢɹ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ 
ɨɬɤɥɨɧɟɧɢɹɦɢ 1,0; 1,5 ɢ 2,0

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɦɨɞɟɥɶ ɢɡɨɛɪɚɠɟɧɢɹ (1), ɦɨɠɧɨ 
ɩɪɢɣɬɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɪɢɝɢɧɚɥɶ-
ɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ f(x) ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɟɥɢɬɶ ɥɟ-
ɜɭɸ ɢ ɩɪɚɜɭɸ ɱɚɫɬɶ ɜɵɪɚɠɟɧɢɹ (1) ɧɚ h(x). Ɉɞɧɚ-
ɤɨ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɞɨɫɬɚɬɨɱɧɨ ɲɭɦɚ ɞɚɠɟ ɫ ɧɢɡɤɢɦ 
ɭɪɨɜɧɟɦ (ɤɨɬɨɪɵɣ ɜɫɟɝɞɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɚ ɢɡɨɛɪɚ-
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ɠɟɧɢɢ), ɱɬɨɛɵ ɫɥɚɝɚɟɦɨɟ n(x)/h(x) ɫɬɚɥɨ ɞɨɦɢɧɢ-
ɪɨɜɚɬɶ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɜɨɫɫɬɚɧɨɜɥɟɧ-
ɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ ɡɚɲɭɦɥɟɧɨ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɫɥɟɩɨɣ 
ɞɟɤɨɧɜɨɥɸɰɢɢ ɤ ɚɞɞɢɬɢɜɧɨɦɭ ɲɭɦɭ ɧɚ ɢɡɨɛɪɚ-
ɠɟɧɢɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɤɪɢɬɟɪɢɟɦ ɨɰɟɧɤɢ.
Ⱦɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɚɥɝɨɪɢɬɦɚ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ 

ɤ ɚɞɞɢɬɢɜɧɨɦɭ ɲɭɦɭ ɩɨɥɭɱɟɧɚ ɫɟɪɢɹ ɫɢɧɬɟɬɢɱɟ-
ɫɤɢ ɞɟɝɪɚɞɢɪɨɜɚɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɩɪɢɦɟɧɟ-
ɧɢɟɦ ɮɭɧɤɰɢɹ ɩɚɤɟɬɚ Matlab. ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞ-
ɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɛɵɥɢ ɜɡɹɬɵ ɬɪɢ ɢɡɨɛɪɚɠɟɧɢɹ 
ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɨɬɤɥɨɧɟɧɢɹɦɢ 1,0; 1,5 ɢ 2,0 (ɫɦ. 
ɪɢɫɭɧɨɤ 5). 
ɇɚ ɢɡɨɛɪɚɠɟɧɢɹ ɛɵɥ ɧɚɥɨɠɟɧ ɲɭɦ ɩɪɢ ɩɨɦɨ-

ɳɢ ɮɭɧɤɰɢɢ imnoise (I, «gaussian», m, var), ɝɞɟ I – ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, «gaussian» – ɬɢɩ ɮɢɥɶ-
ɬɪɚ, m – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɲɭɦɚ (ɜ ɪɚɦɤɚɯ ɷɤɫɩɟ-
ɪɢɦɟɧɬɚ ɜɵɛɪɚɧɨ ɪɚɜɧɵɦ ɧɭɥɸ), var – ɜɚɪɢɚɰɢɹ.

Ɋɢɫɭɧɨɤ 6. ɋɢɧɬɟɬɢɱɟɫɤɢ ɞɟɝɪɚɞɢɪɨɜɚɧɧɵɟ  
ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɲɭɦɨɦ

ȼɚɪɢɚɰɢɹ ɜɵɛɪɚɧɚ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 0,039 
ɞɥɹ ɫ ɲɚɝɨɦ 0,001. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɟɧɨ 40 ɢɡɨ-
ɛɪɚɠɟɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ, 
ɬɨ ɟɫɬɶ ɜɫɟɝɨ 120 ɢɡɨɛɪɚɠɟɧɢɣ. 
ɉɪɢɦɟɪɵ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɜɚɪɢɚɰɢɟɣ ɲɭɦɚ 0,02 (ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɪɚɜɧɨ 2,0) ɩɪɟɞɫɬɚɜ-

ɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 7, ɝɞɟ ɨɬɨɛɪɚɠɟɧɵ ɩɨɥɭɱɟɧɧɵɟ 
ɞɚɧɧɵɟ ɜ ɜɢɞɟ ɬɪɟɯɦɟɪɧɨɣ ɞɢɚɝɪɚɦɦɵ. ɂɡ ɪɢɫɭɧ-
ɤɚ 7 ɜɢɞɧɨ, ɧɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɪɚɫɩɨɡ-
ɧɚɜɚɧɢɢ ɞɨɫɬɢɝɚɸɬɫɹ ɩɪɢ ɢɫɤɚɠɟɧɢɟ ɪɚɡɦɵɬɢɟɦ 
ɫ ɭɪɨɜɧɟɦ ɜɚɪɢɚɰɢɢ ɧɟ ɛɨɥɟɟ ɱɟɦ 1,5. ɉɪɢ ɷɬɨɦ 
ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɟɫɥɢ ɜɚɪɢɚɰɢɹ ɪɚɡɦɵɬɢɹ 
ɩɪɟɜɵɲɚɟɬ 1,5, ɬɨ ɧɚɢɥɭɱɲɢɣ ɪɟɡɭɥɶɬɚɬ ɞɨɫɬɢɝɚ-
ɟɬɫɹ ɩɪɢ ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɤɨɷɮ-
ɮɢɰɢɟɧɬɨɜ ɧɚ ɭɪɨɜɧɟ 0,7-0,8.
Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɫɨ ɫɬɨɪɨɧ-

ɧɟɣ ɪɟɚɥɢɡɚɰɢɟɣ ɛɵɥɢ ɩɪɨɞɟɥɚɧɵ ɚɧɚɥɨɝɢɱɧɵɟ 
ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɮɨɬɨɝɪɚɮɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ 
ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɜɫɬɪɨɟɧɧɵɦɢ ɜ Matlab ɮɭɧɤɰɢɹɦɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ. Ɉɞɧɚɤɨ ɪɟɡɭɥɶɬɚɬ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɛɵɥ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɥɨɤɚɥɢ-
ɡɚɰɢɢ ɧɨɦɟɪɧɵɯ ɡɧɚɤɨɜ ɧɚ ɮɨɬɨɝɪɚɮɢɢ.
Ʉɪɨɦɟ ɬɨɝɨ, ɫɟɪɢɹ ɬɟɫɬɨɜ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɧɚ 

ɉɈ ɫ ɡɚɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ SmartDeblur. Ɋɟ-
ɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɨɝɪɚɦɦɨɣ SmartDeblur, 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8 ɱɟɪɧɨɣ ɥɢɧɢɟɣ. 
Ɋɢɫɭɧɨɤ 8. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ 
ɫ ɨɛɪɚɛɨɬɤɨɣ SmartDeblur ɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦ 

ɚɥɝɨɪɢɬɦɨɦ

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɚɧɧɨɝɨ ɝɪɚɮɢɤɚ, ɫɯɨɠɢɟ ɪɟɡɭɥɶ-
ɬɚɬɵ ɞɚɟɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɧɚɦɢ ɚɥɝɨɪɢɬɦ ɩɪɢ 
ɭɪɨɜɧɟ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɜɧɵɯ ɧɭɥɸ. 
ɉɪɢ ɬɚɤɨɦ ɡɧɚɱɟɧɢɢ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɪɪɟɤɰɢɹ ɝɢɩɟɪɩɚɪɚɦɟɬɪɨɜ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ 
ɚɥɝɨɪɢɬɦɚ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, 
ɚɩɨɫɬɟɪɢɨɪɧɵɟ ɞɚɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɜɨɫɫɬɚɧɨɜɥɟ-
ɧɢɹ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ.
Ʉɚɤ ɜɢɞɧɨ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɫɬɨɜ, ɩɪɟɞɫɬɚɜɥɟɧ-

ɧɵɦ ɜ ɬɚɛɥɢɰɟ 1, ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɭɪɨɜɧɟ ɢɫɤɚ-
ɠɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ (ɫ ɜɚɪɢɚɰɢɟɣ ɪɚɡɦɵɬɢɹ ɨɬ 2,0 ɢ 
ɜɵɲɟ) ɞɚɠɟ ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ ɲɭɦ ɫɬɚɧɨɜɢɬɫɹ ɡɚɬɪɭɞ-
ɧɢɬɟɥɶɧɵɦ ɞɥɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 
ɉɨ ɷɬɢɦ ɞɚɧɧɵɦ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɥɝɨɪɢɬɦɚ ɩɪɢ ɨɛ-
ɪɚɛɨɬɤɟ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɲɭɦɨɦ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢ-
ɠɚɟɬɫɹ ɜ ɡɚɞɚɱɚɯ ɦɚɲɢɧɧɨɝɨ ɡɪɟɧɢɹ.
Ɍɚɛɥɢɰɚ 2. ɋɪɚɜɧɟɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ
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ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɫɥɟɩɨɣ ɞɟɤɨɧɜɨ-
ɥɸɰɢɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɤɨɪɪɟɤɰɢɢ ɥɢɧɟɣɧɵɯ ɢɫɤɚɠɟɧɢɣ 
ɢɡɨɛɪɚɠɟɧɢɣ. Ʉɚɤ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɚɥɝɨɪɢɬɦ 
ɫɥɟɩɨɣ ɞɟɤɨɧɜɨɥɸɰɢɢ ɞɚɟɬ ɥɭɱɲɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɚɥɝɨɪɢɬɦɨɦ ɫɥɟɩɨɝɨ ɜɨɫɫɬɚɧɨɜ-
ɥɟɧɢɹ. Ɇɟɬɨɞɵ ɥɢɧɢɣ ɢ ɝɪɚɞɢɟɧɬɧɵɯ ɫɩɭɫɤɨɜ, 
ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɡɚɬɪɚɬɧɵɦɢ ɩɨ ɜɵɱɢɫɥɢɬɟɥɶ-
ɧɵɦ ɪɟɫɭɪɫɚɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɬɨɞɨɦ ɫɥɟɩɨɣ 
ɞɟɤɨɧɜɨɥɸɰɢɢ.
Ɂɚɤɥɸɱɟɧɢɟ
ɉɨ ɢɬɨɝɚɦ ɪɚɛɨɬɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸ-

ɳɢɟ ɜɵɜɨɞɵ. Ⱥɥɝɨɪɢɬɦ [3] ɛɵɥ ɪɟɚɥɢɡɨɜɚɧ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɞɟ ɫɪɟɞɵ Matlab, ɟɝɨ ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɚɹ ɨɰɟɧɤɚ ɩɨɡɜɨɥɢɥɚ ɨɩɪɟɞɟɥɢɬɶ 
ɨɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɥɟɩɨɝɨ ɜɨɫɫɬɚɧɨɜ-
ɥɟɧɢɹ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɢɫɬɟɦɚɯ ɦɚɲɢɧɧɨɝɨ 
ɡɪɟɧɢɹ. 
Ⱥɧɚɥɢɡ ɚɧɚɥɨɝɢɱɧɵɯ ɪɟɲɟɧɢɣ ɜ ɨɛɥɚɫɬɢ 

ɤɨɪɪɟɤɰɢɢ ɢɫɤɚɠɟɧɢɣ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɡɚ-
ɞɚɱɚɦ ɦɚɲɢɧɧɨɝɨ ɡɪɟɧɢɹ ɜɵɹɜɢɥ ɧɟɞɨɫɬɚɬɤɢ 
ɩɪɢɦɟɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ, ɡɚɥɨɠɟɧɧɨɝɨ ɜ ɩɪɨ-
ɝɪɚɦɦɧɵɣ ɩɚɤɟɬ «SmartDeblur». ɋɥɟɩɚɹ ɞɟ-
ɤɨɧɜɨɥɸɰɢɹ ɭɥɭɱɲɚɟɬ ɚɧɚɥɢɡ ɢɡɨɛɪɚɠɟɧɢɣ 
ɜ ɫɢɫɬɟɦɚɯ ɦɚɲɢɧɧɨɝɨ ɡɪɟɧɢɹ ɩɪɢ ɧɚɥɢɱɢɢ 
ɢɫɤɚɠɟɧɢɣ ɬɢɩɚ «ɫɦɚɡ» ɢɥɢ «ɪɚɫɮɨɤɭɫɢɪɨɜ-
ɤɚ», ɨɞɧɚɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɫɭɳɟɫɬɜɟɧɧɵɯ ɲɭ-
ɦɨɜ ɷɮɮɟɤɬ ɨɬ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɫɧɢɠɚɟɬɫɹ. 
Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɜɢɡɭɚɥɶɧɨ ɭɥɭɱɲɚɟɬ 

ɤɚɱɟɫɬɜɨ ɢɡɨɛɪɚɠɟɧɢɣ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɩɪɢ-
ɦɟɧɟɧɢɟ ɜɨɡɦɨɠɧɵɦ ɜ ɪɟɲɟɧɢɹɯ ɫɴɟɦɤɢ ɫ 
ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɢɫɤɚɠɟɧɢɹ ɬɢɩɚ «ɫɦɚɡ». Ⱥɥɝɨɪɢɬɦ ɧɚ ɨɫɧɨɜɟ 

ɜɚɪɢɚɰɢɨɧɧɨɝɨ ɛɚɣɟɫɨɜɫɤɨɝɨ ɦɟɬɨɞɚ ɨɛɥɚɞɚɟɬ 
ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜɨ ɜɫɬɪɚɢ-
ɜɚɟɦɵɯ ɫɢɫɬɟɦɚɯ.
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Keywords: Bayes variational approach, image deconvolution, ORLAN hardware and software solution, 
license plate identification
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ȼɜɟɞɟɧɢɟ
Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɡɜɢɬɢɹ 

ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ 
ɫɟɬɟɣ ɹɜɥɹɟɬɫɹ ɫɬɪɟɦɥɟɧɢɟ ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɟɱɧɨɝɨ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɤɚɱɟɫɬɜɟɧɧɵɦɢ ɢ ɧɨɜɵɦɢ ɭɫɥɭɝɚɦɢ 
ɫɜɹɡɢ. ɉɪɢ ɷɬɨɦ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɡɪɚɛɨɬɱɢɤɢ ɫɬɪɟ-
ɦɹɬɫɹ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:– ɫɧɢɠɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɭɫɥɭɝ ɫɜɹɡɢ ɢ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ, ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɡɚɬɪɚɬ;– ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɫɬɭɩɚ ɤ ɤɚɱɟɫɬɜɟɧɧɵɦ ɭɫɥɭ-
ɝɚɦ ɫɜɹɡɢ ɛɨɥɶɲɟɣ ɦɚɫɫɟ ɧɚɫɟɥɟɧɢɹ ɞɥɹ ɩɨɜɵɲɟ-
ɧɢɹ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ;– ɭɦɟɧɶɲɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɠɢɜɵɯ ɫɭɳɟɫɬɜ;– ɩɨɜɵɲɟɧɢɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɨɬɟɱɟ-
ɫɬɜɟɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ;– ɡɚɳɢɬɚ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɪɢ ɩɪɨɜɟɞɟ-
ɧɢɢ ɮɢɧɚɧɫɨɜɵɯ ɨɩɟɪɚɰɢɣ.
ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɪɚɛɨɬɟ ɨɛɪɚɡɟɰ ɮɪɚɤ-

ɬɚɥɶɧɨɝɨ ɦɢɧɢɚɬɸɪɧɨɝɨ ɚɧɬɟɧɧɨɝɨ ɢɡɥɭɱɚɬɟɥɹ (ɎɆȺɂ) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɥɭɱɟɧɢɹ ɢ ɩɪɢɟɦɚ 
ɫɢɝɧɚɥɨɜ ɜ ɫɨɫɬɚɜɟ ɮɚɡɢɪɨɜɚɧɧɨɣ ɚɧɬɟɧɧɨɣ ɪɟ-
ɲɟɬɤɢ (ɎȺɊ), ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɚ 
ɚɧɬɟɧɧɨ-ɮɢɞɟɪɧɨɝɨ ɬɪɚɤɬɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
ɫɬɟɧɞɚ «Ɋɚɞɢɨ ɩɨ ɨɩɬɨɜɨɥɨɤɧɭ». Ⱦɚɧɧɵɣ ɗɋ ɹɜ-
ɥɹɟɬɫɹ ɩɪɨɬɨɬɢɩɨɦ ɫɢɫɬɟɦɵ ɋɒɉ – RoF ɢ ɩɢɥɨɬ-
ɧɵɦ ɨɛɪɚɡɰɨɦ ɩɨɞɨɛɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɊɎ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɜ ɪɚɦɤɚɯ ɫɨɝɥɚɲɟɧɢɹ ɨ ɩɪɟɞɨ-
ɫɬɚɜɥɟɧɢɢ ɫɭɛɫɢɞɢɢ №14.574.21.0058.
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɧɚɭɱɧɨ-ɢɧɮɨɪɦɚɰɢɨɧ-

ɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜ ɨɛɥɚɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɫɜɟɪɯ-
ɲɢɪɨɤɨɩɨɥɨɫɧɵɯ (ɋɒɉ) ɩɪɢɟɦɨ-ɩɟɪɟɞɚɸɳɢɯ 

ɚɧɬɟɧɧ [1-9] ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 
ɫɨɜɪɟɦɟɧɧɵɟ ɚɧɬɟɧɧɵ ɜɵɩɨɥɧɟɧɵ ɩɨ ɦɢɤɪɨɩɨ-
ɥɨɫɤɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢ ɢɦɟɸɬ ɰɟɥɶɸ ɪɚɫɲɢɪɟ-
ɧɢɟ ɞɢɚɩɚɡɨɧɚ ɪɚɛɨɱɢɯ ɱɚɫɬɨɬ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ 
ɞɨɫɬɚɬɨɱɧɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɢ ɦɚɥɵɯ ɪɚɡɦɟɪɨɜ ɡɚ 
ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɵɯ ɫɬɪɭɤɬɭɪ ɢ ɝɟɨɦɟɬɪɢɣ 
ɢɡɥɭɱɚɸɳɢɯ ɷɥɟɦɟɧɬɨɜ. Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɨɛɪɚɡɰɵ 
ɎɆȺɂ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɨɫɥɟɞɧɢɦ ɪɚɡɪɚɛɨɬɤɚɦ ɜ 
ɨɛɥɚɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋɒɉ-ɚɧɬɟɧɧ, ɨɧɢ ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɬɫɹ ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɪɚɛɨɱɢɯ 
ɱɚɫɬɨɬ (3,13…15 ȽȽɰ), ɩɪɨɫɬɨɬɨɣ ɩɪɢ ɫɟɪɢɣɧɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɟ (ɪɚɡɦɟɪɵ ɎɆȺɂ ɫɨɫɬɚɜɥɹɸɬ 19×39 
ɦɦ2) ɢ ɫɨɜɦɟɫɬɢɦɨɫɬɶɸ ɫ ɢɧɬɟɝɪɚɥɶɧɵɦɢ ɫɯɟ-
ɦɚɦɢ. ɗɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɡɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɭɞɟɲɟɜɥɟɧɢɹ ɢ ɦɢɧɢɚɬɸɪɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɛɚɡɨɜɵɯ ɢ ɦɨɛɢɥɶɧɵɯ ɫɬɚɧɰɢɣ ɜ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟ-
ɧɢɹ ɎɆȺɂ ɜ ɫɨɫɬɚɜɟ ɩɢɤɨɫɨɬɨɜɵɯ ɛɟɫɩɪɨɜɨɞɧɵɯ 
ɫɟɬɟɣ ɒɉȾ.
ɉɨɦɢɦɨ ɭɤɚɡɚɧɧɨɝɨ ɫɬɟɧɞɚ ɎɆȺɂ ɦɨɝɭɬ ɧɚɣ-

ɬɢ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɨɫɬɚɜɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ 
ɫɜɹɡɢ (Wi-Fi, 3G, 4G), ɚ ɬɚɤɠɟ ɜ ɧɨɜɵɯ ɪɚɡɪɚɛɚɬɵ-
ɜɚɟɦɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɋɒɉ-RoF ɢ ɫɟɬɹɯ 5G.
ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɛɪɚɡɰɨɜ 
ɎɆȺɂ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ, ɚ ɢɦɟɧɧɨ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ S11, ɤɨɷɮɮɢ-
ɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ S21, Ʉɋȼɇ, ɜɯɨɞɧɨɝɨ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ ɢ ɞɢɚɝɪɚɦɦɵ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ (Ⱦɇ). 
Ɉɩɢɫɚɧɢɟ ɎɆȺɂ
ɎɆȺɂ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɟɦɚ ɢ ɩɟɪɟɞɚɱɢ 

ɪɚɞɢɨɫɢɝɧɚɥɨɜ ɜ ɞɢɚɩɚɡɨɧɟ ɪɚɛɨɱɢɯ ɱɚɫɬɨɬ ɨɬ 3,13 ɞɨ 15 ȽȽɰ. Ⱦɚɧɧɵɣ ɞɢɚɩɚɡɨɧ ɨɩɪɟɞɟɥɟɧ ɞɥɹ 
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ȼ ɫɬɚɬɶɟ ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɨɛɪɚɡɰɚ ɮɪɚɤɬɚɥɶɧɨɝɨ ɦɢɧɢɚ-
ɬɸɪɧɨɝɨ ɚɧɬɟɧɧɨɝɨ ɢɡɥɭɱɚɬɟɥɹ, ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɞɥɹ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɨɝɨ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɢɫɫɢɟɣ ɩɨ ɪɚɞɢ-
ɨɱɚɫɬɨɬɚɦ ɫɜɟɪɯɲɢɪɨɤɨɩɨɥɨɫɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬ. Ⱥɧɬɟɧɧɚ ɜɵɩɨɥɧɟɧɚ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɟɱɚɬɧɵɯ 
ɩɥɚɬ ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨɩɨɥɨɫɤɨɜɨɣ ɥɢɧɢɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 5 ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ. Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɚɧɬɟɧɧɵ ɛɵɥ ɢɫ-
ɩɨɥɶɡɨɜɚɧ ɤɨɦɦɟɪɱɟɫɤɢ ɞɨɫɬɭɩɧɵɣ ɦɚɬɟɪɢɚɥ Rogers RO4350B ɧɚ ɨɫɧɨɜɟ ɬɟɪɦɨɪɟɚɤɬɢɜɧɨɝɨ ɩɨɥɢɦɟɪɚ ɫ ɞɨɛɚɜ-
ɥɟɧɢɟɦ ɤɟɪɚɦɢɤɢ. Ƚɟɨɦɟɬɪɢɹ ɢɡɥɭɱɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɪɨɫɬɨɬɨɣ ɢ ɨɫɧɨɜɚɧɚ ɧɚ ɞɜɭɯ ɜɢɞɨɢɡɦɟ-
ɧɟɧɧɵɯ ɤɪɭɝɚɯ, ɢɬɨɝɨɜɵɟ ɪɚɡɦɟɪɵ ɚɧɬɟɧɧɵ ɫ ɭɱɟɬɨɦ ɪɚɡɴɟɦɚ ɫɨɫɬɚɜɥɹɸɬ 19×39 ɦɦ2. Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɱɚɫɬɨɬ 
ɢɡɥɭɱɚɬɟɥɹ 3,13…15 ȽȽɰ. Ⱥɧɬɟɧɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɵɦ ɫɨɝɥɚɫɨɜɚɧɢɟɦ ɜ ɭɤɚɡɚɧɧɨɣ ɩɨɥɨɫɟ ɢ ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ ɩɪɨɫɬɨɬɭ ɢ ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɩɪɢ ɫɟɪɢɣɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɨɧɚ ɦɨɠɟɬ ɧɚɣɬɢ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɭɳɟɫɬɜɭɸɳɢɯ (Wi-Fi, 3G, 4G) ɢ ɜ ɫɨɡɞɚɜɚɟɦɵɯ (ɪɚɞɢɨ-ɩɨ-ɨɩɬɨɜɨɥɨɤɧɭ, 5G) ɫɟɬɹɯ.
Ключевые слова: ɫɜɟɪɯɲɢɪɨɤɨɩɨɥɨɫɧɚя ɫɜяɡɶ; ɦɢɤɪɨɩɨɥɨɫɤɨɜɵɟ ɚɧɬɟɧɧɵ; ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɪɚɠɟɧɢя; ɛɟɡɷɯɨɜɚя 
ɤɚɦɟɪɚ; ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢя  
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ɱɚɫɬɨɬ, ɧɚ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɟ Ʉɋȼɇ ≤ 2. ɉɪɟɞɜɚɪɢ-
ɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ ɢ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɢɦɢɬɚɰɢ-
ɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɎɆȺɂ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɪɨɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (ɉɈ) CST Mi-crowave Studio (MWS) ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ [10].  

Ɋɢɫɭɧɨɤ 1. Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɎɆȺɂ
ȼɧɟɲɧɢɣ ɜɢɞ ɢɡɞɟɥɢɹ ɫ ɭɤɚɡɚɧɢɟɦ ɪɚɡɦɟɪɨɜ 

ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 1: ɎɆȺɂ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɲɢɪɨɤɨɩɨɥɨɫɧɭɸ ɚɧɬɟɧɧɭ, ɢɡɝɨɬɨɜɥɟɧɧɭɸ ɧɚ ɚɪ-
ɦɢɪɨɜɚɧɧɨɦ ɦɚɬɟɪɢɚɥɟ Rogers RO4350B ɧɚ ɨɫɧɨɜɟ 
ɬɟɪɦɨɪɟɚɤɬɢɜɧɨɝɨ ɩɨɥɢɦɟɪɚ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɤɟɪɚ-
ɦɢɤɢ. ɂɫɩɨɥɶɡɭɟɦɵɣ ɦɚɬɟɪɢɚɥ Rogers RO4350ȼ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɩɪɨɫɬ ɜ ɨɛɪɚɛɨɬɤɟ ɢ ɢɦɟɟɬ ɩɪɨɱ-
ɧɭɸ ɩɨɞɥɨɠɤɭ, ɭɫɢɥɟɧɧɭɸ ɫɬɟɤɥɨɜɨɥɨɤɧɨɦ. ɏɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ: ɬɨɥɳɢɧɚ ɩɨɞɥɨɠɤɢ: 0,762 
ɦɦ; ɬɨɥɳɢɧɚ ɮɨɥɶɝɢ: 35 ɦɤɦ; ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ: 3,48±0,05; ɬɚɧɝɟɧɫ ɭɝɥɚ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɧɚ ɱɚɫɬɨɬɟ 10 ȽȽɰ: 0,0037.

Ɋɢɫɭɧɨɤ 2. ȼɧɟɲɧɢɣ ɜɢɞ ɎɆȺɂ 
ɉɨɞɤɥɸɱɟɧɢɟ ɎɆȺɂ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ SMA-

ɪɚɡɴɟɦɨɦ, ɬɢɩ SMA 72970 Pomona (female), ɭɫɬɚ-
ɧɨɜɥɟɧɧɵɦ ɧɚ ɩɥɚɬɭ ɚɧɬɟɧɧɵ ɦɟɬɨɞɨɦ ɩɚɣɤɢ (ɫɦ. 
ɪɢɫɭɧɨɤ 2).
Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɎɆȺɂ
Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ, ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɎɆȺɂ ɨɫɭ-

ɳɟɫɬɜɥɹɥɨɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɈ CST MWS. ȼ 
ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨ-

ɜɚɧɵ ɬɚɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɡɥɭɱɚɬɟɥɹ, ɤɚɤ: ɩɨɬɟɪɢ 
ɧɚ ɨɬɪɚɠɟɧɢɟ S11, Ʉɋȼɇ, ɜɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, 
Ⱦɇ; ɩɨɫɬɪɨɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɬɨɤɨɜ, 
ɨɰɟɧɟɧɵ ɩɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ S21 ɢ ɮɚɤɬɨɪ ɩɨɞɨ-
ɛɢɹ ɧɚ ɨɫɧɨɜɟ ɫɢɫɬɟɦɵ ɞɜɭɯ ɚɧɬɟɧɧ.

Ɋɢɫɭɧɨɤ 3. ɄɋȼH ɎɆȺɂ
ɍɤɚɡɚɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢ ɩɨɞ-

ɪɨɛɧɨ ɨɩɢɫɚɧɵ ɜ [11], ɤɪɚɬɤɨ ɨɬɦɟɬɢɦ ɫɥɟɞɭɸɳɟɟ: – Ʉɋȼɇ ɥɟɠɢɬ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 1,1 ɞɨ 2 ɜ ɞɢɚɩɚ-
ɡɨɧɟ 3,13…15 ȽȽɰ (ɫɦ. ɪɢɫɭɧɨɤ 3); – ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɬɨɤɢ ɪɚɫɩɪɟɞɟɥɟɧɵ ɫɢɦɦɟ-
ɬɪɢɱɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ, ɛɨɥɶɲɟɣ 
ɱɚɫɬɶɸ ɨɧɢ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɵ ɜ ɰɟɧɬɪɚɥɶɧɨɦ ɩɪɨ-
ɜɨɞɧɢɤɟ, ɩɨ ɤɪɚɸ ɩɥɨɫɤɨɫɬɢ ɡɟɦɥɢ (ɉɁ) ɢ ɩɨ ɤɪɚɹɦ 
ɢɡɥɭɱɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ (ɂɗ), ɭɛɵɜɚɹ ɨɬ ɤɨɩɥɚɧɚɪ-
ɧɨɝɨ ɜɨɥɧɨɜɨɞɧɨɝɨ ɩɨɪɬɚ (ɬɨɱɤɢ ɩɢɬɚɧɢɹ) ɩɨ ɧɚ-
ɩɪɚɜɥɟɧɢɸ ɤ ɜɟɪɲɢɧɟ ɧɚ ɜɫɟɯ ɱɚɫɬɨɬɚɯ;
Ɋɢɫɭɧɨɤ 4. ɑɚɫɬɨɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɢ ɜɯɨɞɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ  
Ɋɢɫɭɧɨɤ 5. ɑɚɫɬɨɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɧɢɦɨɣ ɱɚɫɬɢ 

ɜɯɨɞɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
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Ⱥɛɞɪɚɯɦɚɧɨɜɚ Ƚ.ɂ., Ɇɟɲɤɨɜ ɂ.Ʉ., Ʉɧɹɡɟɜ ɇ.ɋ., ɋɭɥɬɚɧɨɜ Ⱥ.ɏ.– ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɜɯɨɞɧɨɝɨ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ ɤɨɥɟɛɥɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ 50 Ɉɦ (ɫɦ. ɪɢɫɭɧɨɤ 4), ɦɧɢɦɚɹ – ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɭɥɟɜɨɝɨ 
ɭɪɨɜɧɹ (ɫɦ. ɪɢɫɭɧɨɤ 5);– ɧɚ ɱɚɫɬɨɬɟ 3,13 ȽȽɰ Ⱦɇ ɎɆȺɂ ɩɨɞɨɛɧɚ Ⱦɇ 
ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɞɢɩɨɥɹ ɢ ɢɦɟɟɬ ɜɢɞ ɨɤɪɭɠɧɨɫɬɢ ɜ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨ-
ɫɤɨɫɬɢ – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɟ ɫɨɩɪɢɤɚɫɚɸɳɢ-
ɟɫɹ ɨɤɪɭɠɧɨɫɬɢ;– ɫ ɪɨɫɬɨɦ ɱɚɫɬɨɬɵ ɩɪɨɢɫɯɨɞɢɬ ɢɫɤɚɠɟɧɢɟ Ⱦɇ 
ɜ ɜɢɞɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɬɨɪɨɢɞɚɥɶɧɨɣ ɮɨɪɦɵ ɜɜɢɞɭ 
ɬɨɝɨ, ɱɬɨ ɞɥɢɧɚ ɭɱɚɫɬɤɨɜ ɫɨ ɜɫɬɪɟɱɧɵɦ ɧɚɩɪɚɜɥɟ-
ɧɢɟɦ ɬɨɤɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɡɥɭ-
ɱɟɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɭɦɟɧɶɲɚɟɬɫɹ.
ɍɤɚɡɚɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɵɥɢ ɩɨɞɬɜɟɪ-

ɠɞɟɧɵ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɜɭɯ ɪɚɡɧɵɯ ɪɚɫɱɟɬɨɜ, ɩɨ-
ɫɥɟ ɱɟɝɨ ɛɵɥɨ ɢɡɝɨɬɨɜɥɟɧɨ ɢ ɩɪɨɬɟɫɬɢɪɨɜɚɧɨ 20 
ɨɛɪɚɡɰɨɜ ɎɆȺɂ.
Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɎɆȺɂ
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɎɆȺɂ 

ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɜ ɛɟɡɷɯɨɜɨɣ ɤɚɦɟɪɟ (ȻɗɄ) ɐɟɧ-
ɬɪɚ ɤɨɥɥɟɤɬɢɜɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɍɪɚɥɶɫɤɨɝɨ Ɏɟ-
ɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ (ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ). ɉɨ-
ɫɤɨɥɶɤɭ ɜɫɟ ɨɛɪɚɡɰɵ ɎɆȺɂ ɞɟɦɨɧɫɬɪɢɪɭɸɬ 
ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɡɞɟɫɶ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɨɛɪɚɡɰɚ 
№1 (ɎɆȺɂ-1) ɢ ɞɚɧɵ ɤɨɦɦɟɧɬɚɪɢɢ ɩɨ ɨɫɬɚɥɶ-
ɧɵɦ 19 ɨɛɪɚɡɰɚɦ.
ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟ-

ɪɟɧɢɣ S11, ɧɚ ɪɢɫɭɧɤɟ 7 – ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚ-
ɱɢ, ɧɚ ɪɢɫɭɧɤɟ 8 – Ʉɋȼɇ. ɂɡ ɪɢɫɭɧɤɚ 6 ɜɢɞɧɨ, 
ɱɬɨ ɡɧɚɱɟɧɢɹ S11 ɫɨɫɬɚɜɥɹɸɬ ɦɟɧɟɟ –10 ɞȻ (ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ Ʉɋȼɇ = 2) ɜ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɪɟɧɢɣ 2…16 ȽȽɰ, ɱɬɨ ɩɟɪɟɤɪɵɜɚɟɬ ɪɚɫɱɟɬɧɵɣ ɞɢɚɩɚɡɨɧ 3,13…15 ȽȽɰ.

Ɋɢɫɭɧɨɤ 6. ɉɨɬɟɪɢ ɧɚ ɨɬɪɚɠɟɧɢɟ S11 ɎɆȺɂ-1

Ƚɪɚɮɢɤ S11 ɧɚ ɪɢɫɭɧɤɟ 6 ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɧɟ-
ɫɤɨɥɶɤɨ ɪɟɡɨɧɚɧɫɨɜ: ɱɟɬɵɪɟ – «ɤɪɭɩɧɵɯ» ɢ ɛɨɥɶ-
ɲɨɟ ɤɨɥɢɱɟɫɬɜɨ «ɦɟɥɤɢɯ», ɤɨɬɨɪɵɟ, ɩɟɪɟɤɪɵɜɚ-
ɹɫɶ, ɨɛɪɚɡɭɸɬ ɟɞɢɧɵɣ ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ. 
ɍɤɚɡɚɧɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɫɩɪɚɜɟɞɥɢ-
ɜɨ ɞɥɹ ɜɫɟɯ ɨɛɪɚɡɰɨɜ ɎɆȺɂ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 
ɎɆȺɂ-16, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ ɞɟɮɟɤ-
ɬɨɦ, ɩɨɫɤɨɥɶɤɭ ɜɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɧɟ ɜɵɹɜɢɥ 
ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɱɟɪɬɟɠɚ ɢɡɞɟɥɢɹ. 
Ɋɢɫɭɧɨɤ 7. Ɇɨɞɭɥɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ ɎɆȺɂ-1
ɂɡɦɟɪɟɧɢɹ ɦɨɞɭɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ S21 

ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɜ ɞɢɚɩɚɡɨɧɟ 3…15 ȽȽɰ. ɋɨɝɥɚɫ-
ɧɨ ɞɚɧɧɵɦ ɪɢɫɭɧɤɚ 7 ɩɨɜɟɞɟɧɢɟ ɞɚɧɧɨɣ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɫɬɚɛɢɥɶɧɨ ɞɨ ɱɚɫɬɨɬɵ 10 ȽȽɰ, ɚ ɞɚɥɟɟ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɩɚɞɨɦ ɞɨ ɭɪɨɜɧɹ –48 ɞȻ.

Ɋɢɫɭɧɨɤ 8. Ʉɋȼɇ ɎɆȺɂ-1
ɉɨ ɪɢɫɭɧɤɭ 8 ɜɢɞɧɨ, ɱɬɨ Ʉɋȼɇ < 2 ɜ ɞɢɚɩɚɡɨɧɟ 1,9…16 ȽȽɰ, ɱɬɨ ɥɭɱɲɟ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ: ɧɚ 

ɧɢɠɧɟɣ ɱɚɫɬɨɬɟ Ʉɋȼɇ = 2, ɞɚɥɟɟ ɤɨɥɟɛɥɟɬɫɹ ɜɛɥɢ-
ɡɢ 1,4 ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 1,7 ɧɚ ɱɚɫɬɨɬɟ 10 ȽȽɰ, ɦɢ-
ɧɢɦɭɦ ɫɨɫɬɚɜɥɹɟɬ 1,1. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, 
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Abdrakhmanova G.I., Knyazev N.S., Meshkov I.K., Sultanov A.Kh.
ɱɬɨ ɎɆȺɂ-1 ɯɨɪɨɲɨ ɫɨɝɥɚɫɨɜɚɧ ɜ ɡɚɞɚɧɧɨɦ ɪɚɛɨ-
ɱɟɦ ɞɢɚɩɚɡɨɧɟ. Ⱦɪɭɝɢɟ ɨɛɪɚɡɰɵ ɎɆȺɂ ɩɨ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɚɦ ɚɧɚɥɨɝɢɱɧɵ ɎɆȺɂ-1, ɯɨɬɹ ɞɥɹ ɧɟɤɨ-
ɬɨɪɵɯ ɢɡ ɧɢɯ ɦɚɤɫɢɦɭɦ Ʉɋȼɇ = 1,9 – ɱɬɨ, ɬɟɦ ɧɟ 
ɦɟɧɟɟ, ɬɚɤɠɟ ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɬɪɟɛɭɟɦɵɟ ɧɨɪɦɵ. 
ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟ-
ɧɢɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɢ ɦɧɢɦɨɣ ɱɚɫɬɟɣ ɜɯɨɞɧɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɚɧɬɟɧɧɵ. ɋɨɝɥɚɫɧɨ ɝɪɚɮɢɤɚɦ, ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɛɥɢɡɤɚ ɤ ɡɧɚɱɟɧɢɸ 50 Ɉɦ, ɧɚ 
ɤɨɬɨɪɨɟ ɢ ɛɵɥɨ ɪɚɫɫɱɢɬɚɧɨ ɫɨɝɥɚɫɨɜɚɧɢɟ ɎɆȺɂ, 
ɚ ɦɧɢɦɚɹ ɱɚɫɬɶ ɛɥɢɡɤɚ ɤ ɧɭɥɸ. ȼ ɨɛɨɢɯ ɫɥɭɱɚɹɯ 
ɧɚɛɥɸɞɚɸɬɫɹ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ, 
ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɯɨɪɨɲɟɦ ɫɨɝɥɚɫɨɜɚɧɢɢ.
Ɋɢɫɭɧɨɤ 9. Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɢ ɦɧɢɦɚɹ ɱɚɫɬɢ ɜɯɨɞɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɎɆȺɂ-1
Ⱦɢɚɝɪɚɦɦɚ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɎɆȺɂ ɛɵɥɚ ɢɡ-

ɦɟɪɟɧɚ ɜ ɞɜɭɯ ɩɥɨɫɤɨɫɬɹɯ: ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢ ɜɟɪ-
ɬɢɤɚɥɶɧɨɣ (ɫɦ. ɪɢɫɭɧɤɢ 10 ɢ 11 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) 
ɧɚ ɱɚɫɬɨɬɚɯ 3; 5; 7,5; 10 ɢ 15 ȽȽɰ. ɉɨ ɪɢɫɭɧɤɚɦ 
ɦɨɠɧɨ ɜɢɞɟɬɶ, ɱɬɨ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 
Ⱦɇ ɢɦɟɟɬ ɮɨɪɦɭ, ɛɥɢɡɤɭɸ ɤ ɨɤɪɭɠɧɨɫɬɢ, ɱɬɨ ɝɨ-
ɜɨɪɢɬ ɨ ɜɫɟɧɚɩɪɚɜɥɟɧɧɨɦ ɯɚɪɚɤɬɟɪɟ ɢɡɥɭɱɟɧɢɹ.

Ɋɢɫɭɧɨɤ 10. Ⱦɇ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ

ȼ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ Ⱦɇ ɧɚ ɱɚɫɬɨɬɚɯ 3 ɢ 5 ȽȽɰ ɛɥɢɡɤɚ ɤ ɤɚɪɞɢɨɢɞɟ, ɩɪɢɱɟɦ ɫ ɪɨɫɬɨɦ 
ɱɚɫɬɨɬɵ ɩɪɨɢɫɯɨɞɢɬ ɢɫɤɚɠɟɧɢɟ Ⱦɇ, ɤɨɬɨɪɨɟ ɬɟɦ 
ɫɢɥɶɧɟɟ, ɱɟɦ ɜɵɲɟ ɱɚɫɬɨɬɚ. ȼɵɲɟɫɤɚɡɚɧɧɨɟ ɩɨɞ-
ɬɜɟɪɠɞɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɹ ɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɎɆȺɂ ɹɜɥɹ-
ɟɬɫɹ ɫɥɚɛɨɧɚɩɪɚɜɥɟɧɧɨɣ ɚɧɬɟɧɧɨɣ. 

Ɋɢɫɭɧɨɤ 11. Ⱦɇ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ
ȼ ɰɟɥɨɦ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɜɫɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ 

ɨɛɪɚɡɰɵ ɎɆȺɂ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɲɢɪɨɤɢɦ ɞɢɚɩɚ-
ɡɨɧɨɦ ɪɚɛɨɱɢɯ ɱɚɫɬɨɬ; ɢɦɟɸɬ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɨɬɭ 7,5 ȽȽɰ, ɝɞɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɚɢɥɭɱɲɟɟ ɫɨɝɥɚɫɨɜɚ-
ɧɢɟ; Ⱦɇ, ɛɥɢɡɤɭɸ ɩɨ ɮɨɪɦɟ ɤ Ⱦɇ ɩɨɥɭɜɨɥɧɨɜɨɝɨ 
ɞɢɩɨɥɹ. ȼɫɟ ɷɬɨ ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɞɥɹ 
ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɦɢɤɪɨɩɨɥɨɫɤɨɜɵɯ ɋɒɉ-ɚɧɬɟɧɧ.
ȼɵɹɜɥɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɡɦɟɪɟ-

ɧɢɣ ɨɬɥɢɱɢɹ ɡɚɹɜɥɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɎɆȺɂ ɨɬ 
ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɴɹɫɧɹɸɬɫɹ ɫɥɟɞɭ-
ɸɳɢɦɢ ɜɨɡɦɨɠɧɵɦɢ ɩɪɢɱɢɧɚɦɢ. ɉɪɢ ɢɡɝɨɬɨɜɥɟ-
ɧɢɢ ɨɛɪɚɡɰɨɜ ɎɆȺɂ ɢɦɟɟɬ ɦɟɫɬɨ ɩɨɝɪɟɲɧɨɫɬɶ, 
ɫɜɹɡɚɧɧɚɹ ɫ ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɢɞɟɚɥɶɧɨɝɨ ɜɨɫɩɪɨ-
ɢɡɜɟɞɟɧɢɹ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɜɢɞɭ 
ɨɝɪɚɧɢɱɟɧɢɣ, ɧɚɤɥɚɞɵɜɚɟɦɵɯ ɬɟɯɧɨɥɨɝɢɟɣ ɢɡɝɨɬɨɜ-
ɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɧɭɬɪɟɧɧɢɦɢ ɞɟɮɟɤɬɚɦɢ ɦɚɬɟɪɢɚɥɚ, 
ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧɵ ɨɛɪɚɡɰɵ ɎɆȺɂ. Ⱦɪɭɝɨɣ 
ɩɪɢɱɢɧɨɣ ɨɬɤɥɨɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɜ ȻɗɄ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɪɟ-
ɡɸɦɢɪɭɹ ɜɵɲɟɫɤɚɡɚɧɧɨɟ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ 
ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɣ, ɩɪɨɜɟɞɟɧ-
ɧɵɯ ɜ ȻɗɄ, ɦɟɠɞɭ ɫɨɛɨɣ ɛɥɢɡɤɢ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬ-
ɜɭɟɬ ɨ ɤɨɪɪɟɤɬɧɨɫɬɢ ɪɚɫɱɟɬɨɜ, ɚ ɬɚɤɠɟ ɨ ɜɨɡɦɨɠɧɨ-
ɫɬɢ ɭɫɩɟɲɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɎɆȺɂ ɧɚ ɩɪɚɤɬɢɤɟ.
Ɂɚɤɥɸɱɟɧɢɟ
ɉɪɟɞɫɬɚɜɥɟɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚ-

ɧɢɟ ɎɆȺɂ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɜ ɫɨɫɬɚɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɫɬɟɧɞɚ «Ɋɚɞɢɨ 
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Ⱥɛɞɪɚɯɦɚɧɨɜɚ Ƚ.ɂ., Ɇɟɲɤɨɜ ɂ.Ʉ., Ʉɧɹɡɟɜ ɇ.ɋ., ɋɭɥɬɚɧɨɜ Ⱥ.ɏ.
ɩɨ ɨɩɬɨɜɨɥɨɤɧɭ» ɜ ɋɒɉ-ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ. ɉɪɢ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɎɆȺɂ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɨɜ-
ɪɟɦɟɧɧɵɟ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɢ 
ɷɥɟɦɟɧɬɧɚɹ ɛɚɡɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ.
ɇɚ ɨɛɪɚɡɰɚɯ ɎɆȺɂ ɜ ȻɗɄ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ 

ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: Ʉɋȼɇ, ɩɨɬɟɪɢ ɧɚ 
ɨɬɪɚɠɟɧɢɟ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ, ɜɯɨɞɧɨɟ ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɟ, Ⱦɇ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɫɬɚɧɨɜɥɟɧɨ ɫɨ-
ɨɬɜɟɬɫɬɜɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɞɚɧɧɵɯ, ɩɨɞɬɜɟɪɠɞɟɧ ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ 3,13…15 ȽȽɰ, Ʉɋȼɇ ɦɟɧɟɟ 2, ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ 
ɱɚɫɬɶ ɜɯɨɞɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɛɥɢɡɤɚ ɤ 50 Ɉɦ, 
ɦɧɢɦɚɹ – ɤ ɧɭɥɸ, ɚɧɬɟɧɧɚ ɹɜɥɹɟɬɫɹ ɜɫɟɧɚɩɪɚɜ-
ɥɟɧɧɨɣ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɪɢɱɢɧɵ ɨɬɤɥɨɧɟɧɢɣ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɎɆȺɂ ɨɬ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɯ ɢɦ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ.
ɉɨɦɢɦɨ ɩɪɢɦɟɧɟɧɢɹ ɎɆȺɂ ɜ ɫɨɫɬɚɜɟ ɫɬɟɧɞɚ «Ɋɚɞɢɨ ɩɨ ɨɩɬɨɜɨɥɨɤɧɭ» ɨɧɢ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɚɧɬɟɧɧɨ-ɮɢɞɟɪɧɵɯ ɬɪɚɤɬɚɯ ɦɨ-
ɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɢɫɬɟɦ ɲɢɪɨɤɨɩɨɥɨɫɧɨɣ 
ɫɜɹɡɢ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɢɯ ɝɚɛɚɪɢɬɨɜ ɡɚ ɫɱɟɬ 
ɩɟɪɟɞɚɱɢ ɢ ɩɪɢɟɦɚ ɫɢɝɧɚɥɨɜ ɪɚɡɥɢɱɧɵɯ ɫɬɚɧɞɚɪ-
ɬɨɜ ɧɚ ɨɞɧɨ ɚɧɬɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɫɜɨɣɫɬɜɚ ɎɆȺɂ ɩɨɡɜɨɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢ-
ɪɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɵɯ ɢ ɩɪɨɟɤɬɢɪɭɟ-
ɦɵɯ ɫɢɫɬɟɦ ɫɜɹɡɢ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɩɪɢ 
ɩɨɞɞɟɪɠɤɟ ɫɬɢɩɟɧɞɢɢ ɉɪɟɡɢɞɟɧɬɚ ɊɎ ɦɨɥɨɞɵɦ 
ɭɱɟɧɵɦ ɢ ɚɫɩɢɪɚɧɬɚɦ (Ʉɨɧɤɭɪɫ ɋɉ-2018).
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Ɋɹɡɚɧɨɜɚ Ⱥ.Ƚ. Ⱥɧɬɟɧɧɚɹ ɪɟɲɟɬɤɚ ɧɚ ɨɫɧɨɜɟ 
ɲɢɪɨɤɨɩɨɥɨɫɧɨɣ ɩɥɚɧɚɪɧɨ-ɳɟɥɟɜɨɣ ɚɧɬɟɧ-
ɧɵ ɫ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɲɢɪɢɧɵ 
ɳɟɥɢ ɞɥɹ ɫɢɫɬɟɦ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɲɢɪɨɤɨ-ɩɨ-
ɥɨɫɧɨɝɨ ɞɨɫɬɭɩɚ // ȼɨɩɪɨɫɵ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚ-
ɭɤɢ ɢ ɩɪɚɤɬɢɤɢ. – 2015. – ɋ. 184-194.8. Lu W.-J., Shi J.-W., Tong K.-F., Zhu H.-B. Planar end-fi re circularly polarized antenna using combined magnetic dipoles // IEEE Antennas & Wireless Propagation Letters. – 2015. – 4 p. DOI: 10.1109/LAWP.2015.2401576.9. Zi-Han Wu, Feng Wei, Xiao-Wei Shi, Wen-Tao Li. A compact quad band-notched UWB monopole antenna loaded one lateral L-shaped slot // Progress in electromagnetics research. – 2013. – Vol. 139. – Ɋ. 303-315. DOI: 10.2528/PIER13022714.10. Ⱥɛɞɪɚɯɦɚɧɨɜɚ Ƚ.ɂ., Ȼɚɝɦɚɧɨɜ ȼ.ɏ. ɋɜɟɪɯɲɢ-
ɪɨɤɨɩɨɥɨɫɧɚɹ ɫɢɫɬɟɦɚ ɫɜɹɡɢ ɧɚ ɨɫɧɨɜɟ ɧɨɜɵɯ 
ɦɨɞɟɥɟɣ ɢɦɩɭɥɶɫɨɜ ɢ ɚɧɬɟɧɧ // ȼɟɫɬɧɢɤ ɍȽȺ-
Ɍɍ. – 2013. – Ɍ.17. – №4 (57). – ɋ. 152-159.11. Ⱥɛɞɪɚɯɦɚɧɨɜɚ Ƚ.ɂ. ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜ-ɧɨ-
ɫɬɢ ɫɜɟɪɯɲɢɪɨɤɨɩɨɥɨɫɧɵɯ ɫɢɫɬɟɦ ɫɜɹɡɢ ɧɚ 
ɨɫɧɨɜɟ ɨɩɬɢɦɢɡɚɰɢɢ ɮɨɪɦɵ ɢɦɩɭɥɶɫɨɜ. Ⱦɢɫɫ. 
ɤ.ɬ.ɧ. ɍɮɚ, 2013. – 142 ɫ.
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E-mail: guzel.idrisovna@gmail.comThe paper describes an experimental study of a fractal miniature antenna radiator, which operates in ultra wideband band 3,13…15 GHz. The antenna is constructed using Rogers RO4350B material, which is a thermosetting polymer with the addition of ceramics. It was assembled on the basis of the printed circuit boards technology and complies to the 5th class of accuracy. The total antenna size including the connector equals to 19×39 mm2, its radiating part is simple and consists of two modifi ed circles. The antenna was measured in anechoic chamber, which has proven its characteristics, including the acceptable matching in the mentioned band. Since it provides simplicity and cost reduction in case of mass production, it can be used in many other areas, such as 3G-5G and Radio-over-Fiber networks.
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ȼɜɟɞɟɧɢɟ
ɉɪɨɰɟɫɫ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɤɚɤɨɝɨ-ɬɨ ɨɛɪɚɡɚ (ɨɛɴ-

ɟɤɬɚ) ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɬɟɩɟɧɶ ɫɥɨɠ-
ɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɢɧɮɨɪ-
ɦɚɰɢɢ. ɉɨɫɥɟɞɧɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɨɬɫɭɬɫɬɜɢɟɦ ɩɨɥɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɜɟ- ɞɟɧɢɣ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ ɜ ɥɭɱɲɟɦ ɫɥɭɱɚɟ ɦɨɠɟɬ 

ɧɨɫɢɬɶ ɫɬɨɯɚɫɬɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ. ȼ ɞɪɭɝɢɯ ɫɥɭɱɚ-
ɹɯ ɛɭɞɟɬ ɧɨɫɢɬɶ ɛɨɥɟɟ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ ɧɟɱɟɬɤɢɣ 
ɯɚɪɚɤɬɟɪ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɤɨɥɢɱɟ-
ɫɬɜɟɧɧɨɦ ɜɢɞɟ ɷɥɟɦɟɧɬɚɦɢ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ [1, 2] ɧɟɱɟɬɤɨɣ ɚɥɝɟɛɪɵ [3]. ɗɥɟɦɟɧɬɵ ɬɚɤɨɣ ɚɥɝɟɛɪɵ 

ɍɉɊȺȼɅȿɇɂȿ ɂ ɉɈȾȽɈɌɈȼɄȺ ɄȺȾɊɈȼ ȾɅə ɈɌɊȺɋɅɂ
ɂɇɎɈɄɈɆɆɍɇɂɄȺɐɂɃ

ɍȾɄ 006.91:510.644 
ɆȿɌɈȾɂɄȺ ɊȺɋɉɈɁɇȺȼȺɇɂə ɈȻɔȿɄɌȺ ɇȺ ɈɋɇɈȼȿ 
ɄɅȺɋɌȿɊɇɈȽɈ ȺɇȺɅɂɁȺ ɇȿɑȿɌɄɂɏ ɋɂɌɍȺɐɂɃ

Ɋɵɠɚɤɨɜ ȼ.ȼ.1, Ɋɵɠɚɤɨɜ К.ȼ.2, Ɋɵɠɚɤɨɜ Ɇ.ȼ.3

1 ɉɟɧɡɟɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚя ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɉɟɧɡɚ, Ɋɨɫɫɢя
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«ɋɬɚɪɬ» ɢɦ Ɇ.ȼ. ɉɪɨɰɟɧɤɨ, ɝ. Ɂɚɪɟɱɧɵɣ ɉɟɧɡɟɧɫɤɨɣ ɨɛɥɚɫɬɢ, Ɋɨɫɫɢя
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ȼ ɫɬɚɬɶɟ ɜɵɞɟɥɹɸɬɫɹ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɪɚɡɥɢɱɧɵɟ ɭɫɥɨɜɢɹ, ɭɫɥɨɠɧɹɸɳɢɟ ɩɨɥɭɱɟɧɢɟ ɢ ɮɨɪɦɚɥɢɡɚ-
ɰɢɸ ɢɫɯɨɞɧɨɣ ɚɤɬɭɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɴɟɤɬɟ, ɩɨɞɜɟɪɝɚɟɦɵɦ ɧɚɛɥɸɞɟɧɢɸ ɢɥɢ ɥɨɤɚɥɢɡɚɰɢɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. ɋ ɭɱɟɬɨɦ ɭɤɚɡɚɧɧɵɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜ ɦɟɬɨɞɢɤ ɧɟɱɟɬɤɭɸ ɢɧɮɨɪɦɚɰɢɸ. Ⱦɥɹ ɪɚɡɜɢɬɢɹ ɷɬɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɫɬɚɬɶɟ ɩɪɟɞɥɚɝɚ-
ɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɚɥɝɟɛɪɵ-ɲɤɚɥɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɲɤɚɥɢɪɨɜɚɧɢɹ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɟɱɟɬɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɋ ɰɟɥɶɸ ɨɛɨɛɳɟɧɢɹ ɭɤɚɡɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɬɚɬɶɟ ɢɫɩɨɥɶɡɭ-
ɟɬɫɹ ɩɨɧɹɬɢɟ ɧɟɱɟɬɤɨɣ ɫɢɬɭɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɜɵɞɟɥɹɟɬɫɹ ɬɟɤɭɳɚɹ ɢ ɬɢɩɨɜɚɹ ɫɢɬɭɚɰɢɢ. ɂɯ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ (ɯɚɪɚɤɬɟɪɢɡɭɸɬ) ɤɚɤ ɧɚɛɥɸɞɚɟɦɵɣ ɨɛɪɚɡ ɨɛɴɟɤɬɚ, ɬɚɤ ɢ ɟɝɨ ɜɨɡɦɨɠɧɵɣ ɬɢɩɨɜɨɣ ɨɛɪɚɡ, ɨɬɜɟɱɚɸɳɢɣ ɤɨɧɤɪɟɬɧɵɦ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɛɨɥɟɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɚ ɨɛɴɟɤɬɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɥɚ-
ɫɬɟɪɧɵɣ ɚɧɚɥɢɡ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɛɴɟɞɢɧɢɬɶ ɬɢɩɨɜɵɟ ɫɢɬɭɚɰɢɢ ɜ ɤɥɚɫɬɟɪɵ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɢ ɧɚ ɨɫɧɨ-
ɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɱɟɬɤɢɯ ɨɬɧɨɲɟɧɢɣ ɜɤɥɸɱɟɧɢɹ ɢɥɢ ɪɚɜɟɧɫɬɜɚ ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞ ɞɜɢɠɟɧɢɹ ɬɟɤɭɳɟɣ ɫɢɬɭɚɰɢɢ ɩɨ 
ɭɤɚɡɚɧɧɵɦ ɤɥɚɫɬɟɪɚɦ. ɗɬɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɚɞɢɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɨɩɟɪɚɬɢɜɧɨɫɬɶ ɩɪɢɧɹɬɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɬɜɟɬɧɵɯ ɪɟɲɟɧɢɣ ɧɚ ɩɨɜɟɞɟɧɢɟ ɧɚɛɥɸɞɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. Ɍɚɤɢɟ ɪɟɲɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɡɚɪɚɧɟɟ ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɡɚɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɬɶ. ȼ ɫɬɚɬɶɟ ɩɪɢɜɨɞɹɬɫɹ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɢɤɢ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɚ ɢ ɩɪɢɜɨɞɢɬɫɹ ɩɪɢɦɟɪ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɬɢɩɨɜɵɯ ɫɢɬɭɚɰɢɣ ɜ ɜɢɞɟ ɦɚɬɪɢɱɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ.
Ключевые слова: ɧɟɱɟɬɤɚя ɫɢɬɭɚɰɢя, ɤɥɚɫɬɟɪ, ɨɬɧɨɲɟɧɢя ɜɤɥɸɱɟɧɢя, ɪɚɜɟɧɫɬɜɚ, ɫɥɟɞ ɫɢɬɭɚɰɢɢ
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ɩɪɟɞɩɨɥɚɝɚɸɬ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɬɨɞɨɜ ɲɤɚɥɢɪɨɜɚɧɢɹ ɢ ɢɡɦɟɪɟ-
ɧɢɹ [4]. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢɧɰɢɩɵ 
ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ [5-7].
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ
ɂɡɦɟɪɟɧɢɟ ɧɟɱɟɬɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɨɝɥɚɫɧɨ [4] 

ɨɫɧɨɜɚɧɨ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɫɥɨɜɧɵɯ ɲɤɚɥ ɧɟ-
ɱɟɬɤɢɯ ɷɬɚɥɨɧɧɵɯ ɨɛɴɟɤɬɨɜ – ɬɟɪɦɨɜ ɧɚ ɛɚɡɨɜɨɦ 
ɦɧɨɠɟɫɬɜɟ, ɩɭɬɟɦ ɧɚɡɧɚɱɟɧɢɹ (ɜɵɛɨɪɚ) ɬɢɩɨɜɵɯ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ. ȼ ɩɨɫɥɟɞɭɸɳɟɦ ɮɚɡɡɢɮɢɰɢɪɭ-
ɸɬɫɹ ɜɫɟ ɡɧɚɱɟɧɢɹ ɛɚɡɨɜɨɝɨ ɦɧɨɠɟɫɬɜɚ, ɯɚɪɚɤ-
ɬɟɪɢɡɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɚ, ɩɭɬɟɦ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ. ɇɚ ɨɫɧɨɜɟ 
ɭɫɥɨɜɧɵɯ ɲɤɚɥ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɟɩɨɥɧɚɹ ɧɟɱɟɬ-
ɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɢɹ ɟё ɧɟɱɟɬɤɨɝɨ 
ɜɤɥɸɱɟɧɢɹ ɜ ɬɢɩɨɜɵɟ ɬɟɪɦɵ.
Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ
ɉɪɢ ɷɬɨɦ ɬɟɪɦ ɫ ɧɚɢɛɨɥɶɲɢɦ ɜɤɥɸɱɟɧɢɟɦ ɬɟ-

ɤɭɳɟɣ ɫɢɬɭɚɰɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ 
ɪɟɡɭɥɶɬɚɬɨɦ ɢɡɦɟɪɟɧɢɹ ɧɟɱɟɬɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. ȼ 
ɷɬɨɬ ɪɟɡɭɥɶɬɚɬ ɜɜɨɞɹɬɫɹ ɩɨɩɪɚɜɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢ-
ɟɦ ɞɟɮɚɡɡɢɮɢɤɚɰɢɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɭɧɤɰɢɣ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɜɫɟɯ ɬɟɪɦɨɜ ɤɨɧɤɪɟɬɧɨɣ ɲɤɚɥɵ.
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɨɛɴɟɤɬ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 

ɫɥɨɠɧɵɦ, ɞɥɹ ɟɝɨ ɨɩɢɫɚɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɬɚɤɢɟ ɩɨɧɹɬɢɹ, ɤɚɤ ɧɟɱɟɬɤɚɹ ɫɢɬɭɚɰɢɹ [2-8]. ȿɟ ɩɚɪɚɦɟɬɪɵ – ɪɟɡɭɥɶɬɚɬ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 
ɢɡɦɟɪɟɧɢɣ. ɉɨɷɬɨɦɭ ɫ ɭɱɟɬɨɦ ɷɬɢɯ ɞɚɧɧɵɯ, ɩɨɥɭ-
ɱɟɧɧɵɯ ɧɚ ɩɪɟɞɦɟɬɧɵɯ ɲɤɚɥɚɯ, ɧɟɱɟɬɤɭɸ ɫɢɬɭɚ-
ɰɢɸ  ɧɚ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ  ɦɨɠɟɦ ɩɪɟɞɫɬɚ-
ɜɢɬɶ ɫɥɟɞɭɸɳɟɣ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɞɚɧɧɵɯ:                    (1)
ɝɞɟ  – ɧɨɦɟɪɚ ɩɪɢɡɧɚɤɨɜ (ɩɚɪɚɦɟɬɪɨɜ) 
ɨɛɴɟɤɬɨɜ;  – ɧɨɦɟɪɚ ɬɟɪɦɨɜ ɧɚ 
ɭɫɥɨɜɧɨɣ ɲɤɚɥɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ i-ɦɭ ɩɚɪɚɦɟ-
ɬɪɭ ɨɛɴɟɤɬɚ;  – ɮɭɧɤɰɢɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 
ɡɧɚɱɟɧɢɹ  ɧɟɱɟɬɤɨɦɭ ɦɧɨɠɟɫɬɜɭ – ɬɟɪɦɭ 
Ɉɛɨɛɳɟɧɧɨɟ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɨɟ ɜɵɪɚɠɟ-

ɧɢɟ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɫɨɝɥɚɫɧɨ [3] ɩɪɟɞ-
ɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ:        (2)
ɝɞɟ  – ɛɚɡɨɜɨɟ ɦɧɨɠɟɫɬɜɨ ɧɚ ɩɪɟɞɦɟɬɧɨɣ ɲɤɚ-
ɥɟ;  – ɩɚɪɚɦɟɬɪ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɧɚɪɭɲɟɧɢɟ 
ɤɨɦɩɥɟɦɟɧɬɚɪɧɨɫɬɢ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ (ɬɟɪɦɨɜ) 
ɭɫɥɨɜɧɨɣ ɲɤɚɥɵ.

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɪɚɫɩɨɡɧɚɬɶ ɨɛɪɚɡ ɨɛɴɟɤɬɚ, ɧɟ-
ɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɬɟɤɭɳɭɸ ɧɟɱɟɬɤɭɸ ɫɢɬɭɚɰɢɸ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸ ɨɛɴɟɤɬ, ɫ ɬɢɩɨɜɨɣ ɧɟɱɟɬɤɨɣ 
ɫɢɬɭɚɰɢɟɣ. ɋɪɚɜɧɟɧɢɟ ɜɨɡɦɨɠɧɨ ɜ ɜɢɞɟ ɧɟɱɟɬɤɨ-
ɝɨ ɜɤɥɸɱɟɧɢɹ:              (3)
ɢɥɢ ɪɚɜɟɧɫɬɜɚ    (4)
ɝɞɟ  ɜɵɪɚɠɚɟɬ ɨɩɟɪɚɬɨɪ ɢɦɩɥɢɤɚɰɢɢ ɫɥɟɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ ɟɝɨ ɨɫɨɛɟɧɧɨɫɬɢ [4, 9].
ȼ ɜɵɪɚɠɟɧɢɹɯ (2) ɢ (3) ɫɢɦɜɨɥ t ɦɨɠɧɨ ɩɪɢ-

ɧɹɬɶ ɡɚ ɨɛɨɡɧɚɱɟɧɢɟ ɬɟɤɭɳɟɣ ɫɢɬɭɚɰɢɢ, ɚ g – ɬɢ-
ɩɨɜɨɣ.
Ɍɢɩɨɜɭɸ ɫɢɬɭɚɰɢɸ ɩɨ ɚɧɚɥɨɝɢɢ ɫ (1) ɦɨɠɟɦ 

ɩɪɟɞɫɬɚɜɢɬɶ ɬɚɤ:           (5)
Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ ɫɢɬɭɚɰɢɢ (1) ɢ (4) ɯɚɪɚɤɬɟɪɢ-

ɡɭɟɬɫɹ ɡɧɚɱɟɧɢɟɦ ɩɚɪɚɦɟɬɪɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɮɭɧɤɰɢɟɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ.
ȿɫɥɢ ɜɜɟɫɬɢ ɜɢɪɬɭɚɥɶɧɵɣ ɷɬɚɥɨɧ ɨɛɴɟɤɬɚ, ɬɨ 

ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɫ ɩɪɟɞɦɟɬɧɵɯ ɲɤɚɥ ɧɚ ɭɧɢɜɟɪ-
ɫɚɥɶɧɵɟ ɲɤɚɥɵ, ɧɚ ɤɨɬɨɪɵɯ ɛɚɡɨɜɵɟ ɦɧɨɠɟɫɬɜɚ   ɉɟɪɟɯɨɞ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɲɤɚɥɵ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɣ ɨɬɨɛɪɚ-
ɠɟɧɢɹ [3, 4]. ɉɪɢ ɷɬɨɦ ɜɵɪɚɠɟɧɢɟ (2) ɩɟɪɟɩɢɲɟɬ-
ɫɹ ɜ ɜɢɞɟ:     (6)
Ɂɚɤɥɸɱɟɧɢɟ
ɉɪɢɜɟɞɟɧɧɵɟ ɜɵɪɚɠɟɧɢɹ ɫɢɬɭɚɰɢɣ (ɬɢɩɨɜɵɯ) 

ɩɨɡɜɨɥɹɸɬ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɫɨɫɬɨɹɧɢɹ ɢɡɭɱɚɟɦɨ-
ɝɨ (ɧɚɛɥɸɞɚɟɦɨɝɨ) ɨɛɴɟɤɬɚ ɩɪɟɞɫɬɚɜɢɬɶ ɦɚɬɪɢ-
ɰɟɣ ɤɥɚɫɬɟɪɨɜ  [4, 10], ɱɬɨ ɧɟ ɫɧɢɠɚɟɬ 
ɨɛɳɧɨɫɬɢ ɩɨɫɥɟɞɭɸɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ȿё ɜɢɞ ɜ 
ɟɞɢɧɢɰɚɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɲɤɚɥ  ɩɪɢɦɟɬ ɜɢɞ 
ɪɢɫ. 1. ȼ ɦɚɬɪɢɰɟ  ɧɚ ɪɢɫ. 1 ɜɵɪɚɠɟɧɵ ɷɥɟ-
ɦɟɧɬɵ ɱɟɪɟɡ ɩɚɪɚɦɟɬɪɵ ɬɢɩɨɜɵɯ ɫɢɬɭɚɰɢɣ ɜ ɟɞɢ-
ɧɢɰɚɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɲɤɚɥ. ȼɵɞɟɥɟɧɨ 7 ɤɥɚɫɬɟɪɨɜ 
ɩɨ ɩɪɢɧɰɢɩɭ ɫɭɦɦɢɪɨɜɚɧɢɹ ɢɧɞɟɤɫɨɜ (ɧɨɦɟɪɨɜ) 
ɬɟɪɦɨɜ  ɋɭɦɦɵ ɪɚɜɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 0, 1, 2, 3, 4, 5, 6. ɉɨɞɨɛɧɵɣ ɩɨɞɯɨɞ ɭɫɥɨɜɧɨ ɩɪɟɞɩɨɥɚɝɚɟɬ, 
ɱɬɨ ɫ ɪɨɫɬɨɦ ɫɭɦɦɵ ɧɨɦɟɪɨɜ ɤɥɚɫɬɟɪɨɜ ɜɨɡɪɚɫɬɚɟɬ 
ɫɬɟɩɟɧɶ ɨɩɚɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɬ.ɟ. ɬɚɤ ɜɵɪɚɠɚɸɬ-
ɫɹ  Spur ɞɜɢɠɟɧɢɹ ɬɟɤɭɳɟɣ ɫɢɬɭɚɰɢɢ ɜɨ ɜɪɟɦɟɧɢ  ɫ ɩɚɪɚɦɟɬɪɚɦɢ  Spur, ɬɚɤ ɨɩɪɟɞɟɥɟɧɧɵɣ 
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Ɋɵɠɚɤɨɜ ȼ.ȼ., Ɋɵɠɚɤɨɜ Ʉ.ȼ., Ɋɵɠɚɤɨɜ Ɇ.ȼ.
Ʌɢɬɟɪɚɬɭɪɚ1. Ⱥɜɟɪɢɧ Ⱥ.ɇ., Ȼɚɬɵɪɲɢɧ ɂ.Ɂ., Ȼɥɢɲɭɧ Ⱥ.Ɏ., 
ɋɢɥɨɜ ȼ.Ȼ., Ɍɚɪɚɫɨɜ ȼ.Ȼ. ɇɟɱɟɬɤɢɟ ɦɧɨɠɟɫɬɜɚ 
ɜ ɦɨɞɟɥɹɯ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧ-
ɬɟɥɥɟɤɬɚ. ɉɨɞ ɪɟɞ. Ⱦ.Ⱥ. ɉɨɫɩɟɥɨɜɚ. – Ɇ.: ɇɚɭ-
ɤɚ, 1986. – 311c.2. Ɇɟɥɢɯɨɜ Ⱥ.ɇ., Ȼɟɪɧɲɬɟɣɧ Ʌ.ɋ., Ʉɨɪɨɜɢɧ ɋ.Ƚ. 
ɋɢɬɭɚɰɢɨɧɧɵɟ ɫɨɜɟɬɵ ɫɢɫɬɟɦɵ ɫ ɧɟɱɟɬɤɨɣ ɥɨ-
ɝɢɤɨɣ. – Ɇ.: ɇɚɭɤɚ, 1990. – 272 ɫ.3. Ɋɵɠɚɤɨɜ ȼ.ȼ., Ɋɵɠɚɤɨɜ Ɇ.ȼ. ɉɪɢɤɥɚɞɧɚɹ ɦɟ-
ɬɪɨɥɨɝɢɹ ɧɚ ɨɫɧɨɜɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɧɟɱɟɬɤɢɯ 
ɦɧɨɠɟɫɬɜ. Ɉɫɧɨɜɵ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɜ ɭɫɥɨ-
ɜɢɹɯ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. – Ɇ.: ɆɎɌɂ, 2009. – 143 ɫ.4. Ɋɵɠɚɤɨɜ ȼ.ȼ., Ɋɵɠɚɤɨɜ Ɇ.ȼ. Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ 
ɩɨɥɨɠɟɧɢɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤ-
ɬɨɜ ɫ ɭɱɟɬɨɦ ɲɤɚɥɢɪɨɜɚɧɢɹ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 
ɧɟɱɟɬɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. – Ɇ.: ɆɎɌɂ, 2015. – 86 ɫ.5. Ʉɪɭɝɥɨɜ ȼ.ȼ., Ⱦɥɢ Ɇ.ɂ., Ƚɨɥɭɧɨɜ Ɋ.ɘ. ɇɟɱɟɬ-
ɤɚɹ ɥɨɝɢɤɚ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɢɫɬɟ-
ɦɵ – Ɇ.: Ɏɢɡɦɚɬɥɢɬ, 2001. – 225 ɫ.6. ɉɨɬɸɩɤɢɧ Ⱥ.ɘ. ɉɪɢɦɟɧɟɧɢɟ ɧɟɱɟɬɤɨɣ ɥɨɝɢ-
ɤɢ ɜ ɡɚɞɚɱɚɯ ɤɨɧɬɪɨɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ // ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯ-
ɧɢɤɚ. – 2002. – №7. – ɋ. 12.

7. ɇɨɜɚɤ ȼ., ɉɟɪɮɢɥɶɟɜɚ ɂ., Ɇɨɱɤɨɪɠ ɂ. Ɇɚɬɟ-
ɦɚɬɢɱɟɫɤɢɟ ɩɪɢɧɰɢɩɵ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ – Ɇ.: 
Ɏɢɡɦɚɬɥɢɬ, 2006. – 347 ɫ.8. Ɋɵɠɚɤɨɜ ȼ.ȼ., Ɋɵɠɚɤɨɜ Ɇ.ȼ., Ɋɵɠɚɤɨɜ Ʉ.ȼ. 
Ɉɬɪɚɠɟɧɢɟ ɬɨɱɧɨɫɬɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟɱɟɬ-
ɤɢɯ ɦɧɨɠɟɫɬɜ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ ɫɢɬɭɚɰɢɣ // 
ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ. – 2004. – №10. – ɋ. 20-23.9. ɉɟɝɚɬ Ⱥ. ɇɟɱɟɬɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɭɩɪɚɜ-
ɥɟɧɢɟ. ɉɟɪ. ɫ ɚɧɝɥ. – Ɇ.: Ȼɢɧɨɦ. Ʌɚɛɨɪɚɬɨɪɢɹ 
ɡɧɚɧɢɣ, 2009. – 798 ɫ. 10. Ɇɢɪɤɢɧ Ȼ.Ƚ. Ɇɟɬɨɞɵ ɤɥɚɫɬɟɪ-ɚɧɚɥɢɡɚ ɞɥɹ ɩɨɞ-
ɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. Ɉɛɡɨɪ. – Ɇ.: ɂɡɞ. 
ɞɨɦ ɇɂɍ ȼɒɗ, 2011. – 88 ɫ.11. əɦɚɥɨɜ ɇ.ɍ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɭɩɪɚɜ-
ɥɟɧɢɟ ɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɭɫɥɨɜɢɹɯ ɱɪɟɡɜɵ-
ɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. – Ɇ.: Ʌɚɛɨɪɚɬɨɪɢɹ ɛɚɡɨɜɵɯ 
ɡɧɚɧɢɣ, 2009. – 288 ɫ.12. Ambrosini V., Bowman C. Managerial con-sensus and corporate // European Management Journal. – 2003. – Vol. 21. – No 2. – P. 213-221. DOI: 10.1016/S0263-2373(03)00016-1.

ɉɨɥɭɱɟɧɨ 22.11. 2018

ɫɥɟɞ ɫɢɬɭɚɰɢɢ, ɩɨɡɜɨɥɹɟɬ ɧɚɦɟɬɢɬɶ ɨɬɜɟɬɧɵɟ ɦɟɪɵ 
ɫɨ ɫɬɨɪɨɧɵ ɨɩɟɪɚɬɨɪɚ ɨɯɪɚɧɵ. Ȼɨɥɟɟ ɤɨɧɤɪɟɬɧɵɟ 
ɜɵɜɨɞɵ ɩɨɬɪɟɛɭɸɬ ɞɨɫɬɚɬɨɱɧɨ ɨɛɴɟɦɧɨɝɨ ɷɤɫɩɟ- ɪɢɦɟɧɬɚ, ɧɚɩɪɢɦɟɪ, ɱɢɫɥɟɧɧɨɝɨ. Ɇɟɬɨɞɨɥɨɝɢɸ 

ɞɚɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɨɠɧɨ ɧɚɣɬɢ ɜ [3]. ɉɪɢ ɷɬɨɦ 
ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɫɢɬɭɚɰɢɢ [11, 12].
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ɉɨɜɨɥɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ, ɋɚɦɚɪɚ, ɊФ
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Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɚɫɩɟɤɬɵ ɩɪɨɰɟɫɫɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨ-
ɦɢɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ɉɬɦɟɱɟɧɚ ɪɨɥɶ ɂɌ, 
ɤɨɬɨɪɭɸ ɨɧɢ ɢɝɪɚɸɬ ɩɪɢ ɫɨɡɞɚɧɢɢ ɐɗ ɩɭɬɟɦ ɜɧɟɞɪɟɧɢɹ ɧɨɜɵɯ ɢɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɪɨɢɡɜɨɞɫɬ-
ɜɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɪɚɫɲɢɪɟɧɢɹ ɤɨɧɰɟɩɰɢɢ Industry 4.0 ɞɨ Society 5.0. Ɉɛɫɭɠɞɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɫɨɡɞɚɧɢɹ ɨɬɟɱɟɫɬ-
ɜɟɧɧɨɣ ɫɢɫɬɟɦɵ ɝɟɧɟɪɚɰɢɢ ɢ ɪɟɚɥɢɡɚɰɢɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɡɧɚɧɢɣ, ɛɟɡ ɤɨɬɨɪɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ ɜ 
Ɋɨɫɫɢɢ ɧɟɜɨɡɦɨɠɧɨ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ, ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɢɬ ɧɚɭɱɧɚɹ ɲɤɨɥɚ 
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Dimov Ad.M, Maslov O.N.
ȼɜɟɞɟɧɢɟ
ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɩɟɰɢɚɥɢɫɬɨɜ ɐɟɧɬɪɚ ɫɬɪɚɬɟ-

ɝɢɱɟɫɤɢɯ ɪɚɡɪɚɛɨɬɨɤ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɨɤ-
ɬɹɛɪɶ, 2017 ɝ.), ɰɢɮɪɨɜɢɡɚɰɢɹ ɷɤɨɧɨɦɢɤɢ – ɷɬɨ «ɜ 
ɲɢɪɨɤɨɦ ɫɦɵɫɥɟ ɩɪɨɰɟɫɫ ɩɟɪɟɧɨɫɚ ɜ ɰɢɮɪɨɜɭɸ 
ɫɪɟɞɭ ɮɭɧɤɰɢɣ ɢ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɛɢɡɧɟɫ-ɩɪɨɰɟɫ-
ɫɨɜ), ɪɚɧɟɟ ɜɵɩɨɥɧɹɜɲɢɯɫɹ ɥɸɞɶɦɢ ɢ ɨɪɝɚɧɢɡɚ-
ɰɢɹɦɢ» [1]. ɂɡ ɨɛɫɭɠɞɚɟɦɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɜɚɪɢɚɧɬɨɜ [2] ɞɚɧɧɚɹ ɮɨɪɦɭɥɢɪɨɜɤɚ, ɩɨ ɦɧɟɧɢɸ 
ɚɜɬɨɪɨɜ, ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɚ ɞɥɹ ɧɚɲɟɣ ɫɬɪɚɧɵ – ɝɞɟ ɧɟ ɩɨɬɟɪɹɥɢ ɚɤɬɭɚɥɶɧɨɫɬɶ ɬɚɤɢɟ ɟɟ ɚɥɶɬɟɪ-
ɧɚɬɢɜɵ, ɤɚɤ ɫɵɪɶɟɜɚɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɢ ɦɨɛɢ-
ɥɢɡɚɰɢɨɧɧɚɹ ɷɤɨɧɨɦɢɤɚ. ɏɨɬɹ ɫɚɦ ɩɨ ɫɟɛɟ ɬɟɪɦɢɧ «ɰɢɮɪɨɜɚɹ ɷɤɨɧɨɦɢɤɚ» (ɞɚɥɟɟ ɐɗ) ɤɚɠɟɬɫɹ ɧɟ 
ɨɱɟɧɶ ɭɞɚɱɧɵɦ ɟɜɪɨɩɟɣɫɤɢɦ ɜɚɪɢɚɧɬɨɦ ɫɜɨɟɝɨ ɡɚ-
ɨɤɟɚɧɫɤɨɝɨ ɚɧɚɥɨɝɚ API (Application Programming Interface – ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɢɥɨ-
ɠɟɧɢɣ), ɤɨɬɨɪɵɣ ɝɨɪɚɡɞɨ ɥɭɱɲɟ ɩɟɪɟɞɚɟɬ ɟɝɨ ɤɨɧ-
ɤɪɟɬɧɭɸ ɫɭɳɧɨɫɬɶ. 
Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɩɪɢɜɟɞɟɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɭɤɚ-

ɡɵɜɚɟɬ ɧɚ ɩɪɢɤɥɚɞɧɨɣ ɫɦɵɫɥ ɢ ɫɨɰɢɚɥɶɧɭɸ ɡɧɚ-
ɱɢɦɨɫɬɶ ɐɗ: ɜ ɱɚɫɬɧɨɫɬɢ, ɞɟɡɚɜɭɢɪɭɟɬ ɦɧɟɧɢɟ ɨ 
ɬɨɦ, ɱɬɨ Ɋɨɫɫɢɹ ɧɟ ɫɦɨɠɟɬ ɩɟɪɟɣɬɢ ɨɬ ɫɵɪɶɟɜɨɣ 
ɷɤɨɧɨɦɢɤɢ ɤ ɰɢɮɪɨɜɨɣ, ɦɢɧɭɹ ɷɤɨɧɨɦɢɤɭ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɭɸ. ɂ ɜ ɫɵɪɶɟɜɨɣ, ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧ-
ɧɨɣ ɷɤɨɧɨɦɢɤɟ ɜɩɨɥɧɟ ɜɨɡɦɨɠɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɫɟɤɬɨɪɨɜ ɫ ɨɰɢɮɪɨɜɚɧɧɵɦɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚɦɢ – ɟɫɥɢ, ɤɨɧɟɱɧɨ, ɦɚɬɟɪɢɚɥɶɧɵɟ ɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶ-
ɧɵɟ ɪɟɫɭɪɫɵ ɥɢɰ, ɩɪɢɧɢɦɚɸɳɢɯ ɪɟɲɟɧɢɹ (ɅɉɊ) 
ɩɨɡɜɨɥɹɸɬ ɷɬɨ ɫɞɟɥɚɬɶ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɫɪɟɞɢ ɪɨɫ-
ɫɢɣɫɤɢɯ ɩɨɥɢɬɢɤɨɜ, ɛɢɡɧɟɫɦɟɧɨɜ, ɮɢɧɚɧɫɢɫɬɨɜ 
ɧɟɬ ɫɟɝɨɞɧɹ ɟɞɢɧɫɬɜɚ ɧɢ ɩɨ ɫɭɬɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɐɗ, ɧɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɭɬɟɣ ɩɟɪɟɯɨɞɚ ɤ ɧɟɣ: ɪɚɡ-
ɧɵɟ ɅɉɊ ɜɤɥɚɞɵɜɚɸɬ ɜ ɞɚɧɧɵɣ ɬɟɪɦɢɧ ɪɚɡɧɵɣ 
ɫɦɵɫɥ. Ȼɨɥɟɟ ɬɨɝɨ, ɢɯ ɫɨɨɛɪɚɠɟɧɢɹ ɨ ɪɨɥɢ ɢ ɦɟ-
ɫɬɟ ɤɚɤ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ (ɂɌ), ɬɚɤ ɢ ɢɧɮɨɤɨɦɦɭ-
ɧɢɤɚɰɢɨɧɧɵɯ (ɂɄɌ) ɬɟɯɧɨɥɨɝɢɣ ɜ ɫɨɜɪɟɦɟɧɧɨɦ 
ɨɛɳɟɫɬɜɟ ɬɚɤɠɟ ɪɚɡɥɢɱɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɞɚ-
ɥɟɤɨ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɚɥɶɧɨɫɬɢ ɜ ɬɟɨ-
ɪɢɢ ɢ ɧɚ ɩɪɚɤɬɢɤɟ. 
Ɉɬɫɭɬɫɬɜɢɟ ɹɫɧɵɯ ɩɟɪɫɩɟɤɬɢɜ ɪɚɡɜɢɬɢɹ ɢ ɱɟɬɤɨ 

ɨɛɨɡɧɚɱɟɧɧɵɯ ɰɟɥɟɣ ɜɫɟɝɞɚ ɡɚɬɪɭɞɧɹɟɬ ɢɯ ɞɨɫɬɢ-

ɠɟɧɢɟ – ɯɨɬɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɫɢɥɢɹ ɅɉɊ ɬɚɤ 
ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɵ ɧɚ ɪɟɲɟɧɢɢ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ, 
ɱɬɨ ɤɨɧɟɱɧɵɣ ɭɫɩɟɯ ɫɨɦɧɟɧɢɣ ɧɟ ɜɵɡɵɜɚɟɬ. ȼ ɬɨ 
ɠɟ ɜɪɟɦɹ ɛɟɡ ɦɚɥɨɝɨ ɜɟɤɨɜɨɣ ɫɭɦɦɚɪɧɵɣ ɨɩɵɬ 
ɧɚɭɱɧɨ-ɩɟɞɚɝɨɝɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ 
ɚɜɬɨɪɚɦ ɧɚɞɟɹɬɶɫɹ ɜɧɟɫɬɢ ɫɜɨɸ ɥɟɩɬɭ ɜ ɱɚɫɬɢ, ɤɚ-
ɫɚɸɳɟɣɫɹ ɟɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɚɫɩɟɤɬɨɜ [3-6].
ɐɟɥɶ ɫɬɚɬɶɢ – ɚɧɚɥɢɡ ɩɟɪɫɩɟɤɬɢɜ ɫɨɝɥɚɫɨɜɚɧ-

ɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɂɌ ɢ ɂɄɌ ɜ ɢɧɬɟɪɟɫɚɯ ɪɚɡ-
ɜɢɬɢɹ ɐɗ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜɵɫɲɟɣ ɲɤɨɥɵ 
Ɋɨɫɫɢɢ, ɜɤɥɸɱɚɹ ɨɬɪɚɫɥɟɜɵɟ ɜɭɡɵ ɫɜɹɡɢ ɢ ɢɧɮɨɪ-
ɦɚɬɢɤɢ.
Ɉɧɬɨɥɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɢɬɭɚɰɢɢ
ɋɨɝɥɚɫɧɨ [2], ɩɨ ɞɚɧɧɵɦ ɡɚɪɭɛɟɠɧɵɯ ɢɫɬɨɱ-

ɧɢɤɨɜ, ɧɚɛɥɸɞɚɟɦɚɹ ɜ ɦɢɪɟ ɱɟɬɜɟɪɬɚɹ ɩɪɨɦɵɲ-
ɥɟɧɧɚɹ ɪɟɜɨɥɸɰɢɹ Industry 4.0 ɢɦɟɟɬ ɜɜɢɞɭ 
ɩɨɜɵɲɟɧɢɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɛɢɡɧɟɫɚ ɩɨ-
ɫɪɟɞɫɬɜɨɦ ɢɧɬɟɝɪɚɰɢɢ «ɤɢɛɟɪɮɢɡɢɱɟɫɤɢɯ» ɫɢɫ-
ɬɟɦ (Cyber Physical Systems – CPS) ɜ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɵɟ ɩɪɨɰɟɫɫɵ. ɉɪɨɝɧɨɡɢɪɭɟɦɵɣ ɝɨɞɨɜɨɣ 
ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɮɟɪɭ ɰɢɮɪɨɜɢɡɚɰɢɢ ɤ 2020 
ɝ. ɩɪɟɜɵɫɢɬ $ 900 ɦɥɪɞ., ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɫɥɟɞɭɸ-
ɳɢɦɢ ɩɪɢɱɢɧɚɦɢ:– ɩɪɨɞɨɥɠɚɟɬ ɪɚɫɬɢ ɞɢɧɚɦɢɤɚ ɨɛɴɟɦɚ ɞɚɧɧɵɯ 
ɜ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ (ɋɍ) ɛɢɡɧɟɫɨɦ, ɫɨɩɪɨɜɨ-
ɠɞɚɟɦɚɹ ɭɜɟɥɢɱɟɧɢɟɦ ɬɪɟɛɭɟɦɵɯ ɜɵɱɢɫɥɢɬɟɥɶ-
ɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɪɨɫɬɨɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦ 
ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɨɫɧɨɜɟ ɪɚɡ-
ɜɟɬɜɥɟɧɧɵɯ ɲɢɪɨɤɨɩɨɥɨɫɧɵɯ ɫɟɬɟɣ ɞɨɫɬɭɩɚ;– ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ ɢɧɬɟɥɥɟɤ-
ɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɢ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ 
ɮɨɪɦ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ;– ɩɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɢɧɬɟɧ-
ɫɢɜɧɨɝɨ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɜɢɪɬɭɚɥɶ-
ɧɨɣ ɢ ɪɟɚɥɶɧɨɣ ɫɪɟɞɚɦɢ ɜ ɫɨɫɬɚɜɟ ɋɍ, ɜɤɥɸɱɚɸ-
ɳɢɯ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɟ ɢ ɞɪɭɝɢɟ CPS.
ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɪɚɡɜɢɬɢɹ, ɩɨ ɜɟɪɫɢɢ ɷɤɫ-

ɩɟɪɬɨɜ, ɹɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɤ ɤɨɧɰɟɩɰɢɢ Society 5.0, 
ɤɨɬɨɪɚɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɫɲɢɪɟɧɢɟ Industry 4.0 ɡɚ 
ɩɪɟɞɟɥɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɫɟɤɬɨɪɚ ɫ ɰɟɥɶɸ ɤɨɧ-
ɜɟɪɝɟɧɰɢɢ ɮɢɡɢɱɟɫɤɨɣ ɢ ɜɢɪɬɭɚɥɶɧɨɣ ɫɪɟɞ ɮɭɧɤ-

«ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɫɥɨɠɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɨɰɢɚɥɶ-
ɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ», ɫɨɡɞɚɧɧɚɹ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɟɣ ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ ɧɚ ɛɚɡɟ ɤɚɮɟɞɪɵ «ɉɪɢɤɥɚɞɧɚɹ 
ɢɧɮɨɪɦɚɬɢɤɚ» ɉȽɍɌɂ. Ɂɧɚɱɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɜɧɟɞɪɟɧɢɸ ɧɨɜɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɢɧɮɨ-
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɩɪɢɦɟɪɚɯ. ɉɪɟɞ-
ɫɬɚɜɥɟɧɵ ɭɱɟɛɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ ɧɚɭɱɧɵɟ ɩɪɨɟɤɬɵ ɜ ɫɮɟɪɟ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ, ɜɵɩɨɥɧɟɧɧɵɟ ɫɬɭɞɟɧɬɚɦɢ ɢ 
ɚɫɩɢɪɚɧɬɚɦɢ ɉȽɍɌɂ ɜ 2010-18 ɝ.ɝ. Ɉɬɦɟɱɟɧɵ ɬɪɭɞɧɨɫɬɢ ɩɟɪɟɯɨɞɚ ɤ Society 5.0 ɜɜɢɞɭ ɤɪɢɡɢɫɧɵɯ ɭɝɪɨɡ ɢ ɚɧɬɢɪɨɫɫɢɣ-
ɫɤɢɯ ɫɚɧɤɰɢɣ. ɉɨɤɚɡɚɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɥɢɮɬɢɧɝɚ ɢ ɞɟɦɨɤɪɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ ɜ ɢɧɬɟɪɟɫɚɯ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ.
Ключевые слова: ɤɨɧɰɟɩɰɢɢ Industry 4.0 ɢ Society 5.0; ɰɢɮɪɨɜɚя ɷɤɨɧɨɦɢɤɚ; ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɢ ɢɧɮɨɤɨɦɦɭɧɢɤɚ-
ɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ; ɫɢɫɬɟɦɚ ɝɟɧɟɪɚɰɢɢ ɢ ɪɟɚɥɢɡɚɰɢɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɡɧɚɧɢɣ; ɭɱɟɛɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ ɧɚɭɱ-
ɧɵɟ ɩɪɨɟɤɬɵ ɉȽɍɌИ; ɤɪɢɡɢɫɧɵɟ ɭɝɪɨɡɵ ɢ ɚɧɬɢɪɨɫɫɢɣɫɤɢɟ ɫɚɧɤɰɢɢ; ɥɢɮɬɢɧɝ ɢ ɞɟɦɨɤɪɚɬɢɡɚɰɢя ɡɧɚɧɢɣ
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Ⱦɢɦɨɜ ɗ.Ɇ., Ɇɚɫɥɨɜ Ɉ.ɇ.
ɰɢɨɧɢɪɨɜɚɧɢɹ ɦɢɪɨɜɨɝɨ ɫɨɨɛɳɟɫɬɜɚ – ɜ ɢɧɬɟɪɟ-
ɫɚɯ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɠɢɡɧɢ, ɛɥɚɝɚ ɢ ɭɞɨɛɫɬɜɚ 
ɞɥɹ ɤɚɠɞɨɝɨ ɱɟɥɨɜɟɤɚ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɩɪɨɩɚɝɚɧɞɢ-
ɪɨɜɚɬɶ ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ ɤ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦ 
ɐɗ ɨɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɟɬ. 
Ɉɞɧɚɤɨ ɪɚɫɯɨɠɢɟ ɩɨɧɹɬɢɹ «ɫɢɫɬɟɦɚ», «ɩɪɨɛɥɟ-

ɦɚ», «ɰɟɥɶ», «ɦɨɞɟɥɶ», «ɫɨɫɬɨɹɧɢɟ», «ɭɩɪɚɜɥɟ-
ɧɢɟ», ɜɨ-ɩɟɪɜɵɯ, ɧɟ ɜɫɟɦ ɫɟɝɨɞɧɹ ɹɫɧɵ ɜ ɞɨɥɠɧɨɣ 
ɦɟɪɟ, ɩɨɫɤɨɥɶɤɭ ɜ ɜɭɡɚɯ ɫɜɹɡɢ, ɧɚɩɪɢɦɟɪ, ɫɢɫɬɟɦ-
ɧɨɦɭ ɚɧɚɥɢɡɭ ɢ ɬɟɨɪɢɢ ɭɩɪɚɜɥɟɧɢɹ ɭɱɚɬ ɞɚɥɟɤɨ ɧɟ 
ɜɫɟɯ, ɚ ɜɨ-ɜɬɨɪɵɯ, ɨɧɢ ɧɟ ɹɜɥɹɸɬɫɹ ɫɬɚɬɢɱɧɵɦɢ ɢ 
ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɜɚɪɶɢɪɭɸɬɫɹ, ɩɪɟɨɛɪɚɡɭɸɬ-
ɫɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɨɞɧɨɣ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ ɤ ɞɪɭ-
ɝɨɣ. ȼɚɠɧɨ, ɧɚɩɪɢɦɟɪ, ɱɬɨ ɜɵɞɚɸɳɢɣɫɹ ɨɬɟɱɟ-
ɫɬɜɟɧɧɵɣ ɭɱɟɧɵɣ ɇ.ɇ. Ɇɨɢɫɟɟɜ, ɱɟɣ 100-ɥɟɬɧɢɣ 
ɸɛɢɥɟɣ ɛɵɥ ɨɬɦɟɱɟɧ ɜ 2017 ɝɨɞɭ, ɢɡ ɦɧɨɠɟɫɬɜɚ 
ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ (ɋɋ) ɫ ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭ-
ɪɨɣ ɜɵɞɟɥɹɥ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɧɟɪɟɮɥɟɤɬɨɪɧɵɟ ɋɋ (ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ, ɜɨɟɧ-
ɧɵɟ ɢ ɬ.ɩ.) – ɧɟɨɬɴɟɦɥɟɦɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɤɨɬɨ-
ɪɵɯ ɹɜɥɹɟɬɫɹ «ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ» [7]. 
ɉɪɨɰɟɫɫɵ ɭɩɪɚɜɥɟɧɢɹ ɧɟɪɟɮɥɟɤɬɨɪɧɵɦɢ ɋɋ 

ɢɦɟɸɬ ɜɚɠɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ:– ɜ ɧɢɯ ɫ ɭɫɩɟɯɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜɟ-
ɪɢɮɢɰɢɪɨɜɚɧɧɵɟ (ɫɬɪɨɝɨ ɧɚɭɱɧɵɟ, ɞɨɤɚɡɚɧɧɵɟ ɢ 
ɩɪɨɜɟɪɟɧɧɵɟ), ɧɨ ɢ ɚɤɫɢɨɥɨɝɢɱɟɫɤɢɟ (ɢɧɬɭɢɬɢɜ-
ɧɵɟ, ɷɜɪɢɫɬɢɱɟɫɤɢɟ, ɮɟɧɨɦɟɧɨɥɨɝɢɱɟɫɤɢɟ) ɡɧɚ-
ɧɢɹ ɅɉɊ – ɛɚɡɢɪɭɸɳɢɟɫɹ ɧɚ ɫɭɛɴɟɤɬɢɜɧɨɦ ɩɨ-
ɧɢɦɚɧɢɢ, ɚ ɧɟ ɨɛɴɹɫɧɟɧɢɢ ɫɢɬɭɚɰɢɣ, ɩɪɢɧɰɢɩɨɜ 
ɪɚɛɨɬɵ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭɪɵ 
ɢɫɫɥɟɞɭɟɦɵɯ ɋɋ;– ɋɍ ɬɚɤɢɦɢ ɋɋ ɫɚɦɢ ɹɜɥɹɸɬɫɹ ɋɋ ɢɟɪɚɪɯɢ-
ɱɟɫɤɨɝɨ ɬɢɩɚ, ɱɬɨɛɵ «ɧɚɫɬɪɨɢɬɶ» ɢɯ ɧɚ ɦɚɤɫɢɦɭɦ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɧɭɠɧɵ ɝɢɩɨɬɟɡɵ ɨ ɩɨɜɟɞɟ-
ɧɢɢ «ɱɟɥɨɜɟɱɟɫɤɢɯ» ɩɨɞɫɢɫɬɟɦ, ɜɯɨɞɹɳɢɯ ɜ ɫɨ-
ɫɬɚɜ ɋɍ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɜɵɞɜɢɝɚɬɶ ɅɉɊ ɬɚɤɠɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɤɫɢɨɥɨɝɢɱɟɫɤɢɯ ɡɧɚɧɢɣ;– ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɩɨɞɞɟɪɠɤɢ ɭɤɚɡɚɧɧɨɣ «ɧɚɫɬɪɨɣɤɢ» ɋɍ ɹɜɥɹɟɬɫɹ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɟ ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ (ɋɂɆ): ɜ ɱɚɫɬɧɨɫɬɢ, ɩɨ ɦɟɬɨɞɭ Ⱦɢɦɨɜɚ-Ɇɚɫɥɨɜɚ (ɆȾɆ), ɤɨɬɨɪɵɣ ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɧɟɪɟɮɥɟɤɬɨɪɧɵɦɢ ɋɋ [4; 6; 8].
Ƚɥɚɜɧɨɟ ɨɬɥɢɱɢɟ ɧɟɪɟɮɥɟɤɬɨɪɧɵɯ ɋɋ ɨɬ ɨɛɵɱ-

ɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɨɫɬɨɢɬ ɜ ɨɫɨɛɟɧɧɨɫɬɹɯ ɭɩɪɚɜ-
ɥɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɢɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. 
ȼ ɬɟɨɪɢɢ ɋɍ ɢɡɜɟɫɬɟɧ ɩɪɢɧɰɢɩ ɦɚɤɫɢɦɭɦɚ Ʌ.ɋ. 
ɉɨɧɬɪɹɝɢɧɚ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɞɚɠɟ ɫɚɦɭɸ 
ɫɥɨɠɧɭɸ ɩɨ ɫɨɫɬɚɜɭ ɢ ɫɬɪɭɤɬɭɪɟ ɬɟɯɧɢɱɟɫɤɭɸ (ɪɟɮɥɟɤɬɨɪɧɭɸ ɩɨ ɇ.ɇ. Ɇɨɢɫɟɟɜɭ) ɋɋ ɦɨɠɧɨ 
ɧɚɫɬɪɨɢɬɶ ɩɨ ɱɚɫɬɹɦ: ɩɨɞɫɢɫɬɟɦɚɦ ɢ ɷɥɟɦɟɧɬɚɦ, 
ɢɡ ɤɨɬɨɪɵɯ ɨɧɚ ɫɨɫɬɨɢɬ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢ ɫɬɪɨɝɨ 
ɞɨɤɚɡɚɧɨ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɜɚɪɢɚɧɬɚ, ɩɪɢ ɤɨɬɨɪɨɦ 
ɦɚɤɫɢɦɭɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɠɞɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 

ɩɪɢɜɟɞɟɬ ɤ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɋɋ ɜ 
ɰɟɥɨɦ – ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɟɟ ɜɧɭɬɪɟɧɧɟɝɨ ɫɨɫɬɨɹɧɢɹ 
ɢ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ.
ɋ ɧɟɪɟɮɥɟɤɬɨɪɧɵɦɢ ɋɋ ɜɫɟ ɨɛɫɬɨɢɬ ɢɧɚɱɟ: 

ɧɚɫɬɪɚɢɜɚɹ ɧɚ ɦɚɤɫɢɦɭɦ ɨɞɧɢ ɤɨɦɩɨɧɟɧɬɵ, ɦɵ 
ɪɚɫɫɬɪɚɢɜɚɟɦ ɞɪɭɝɢɟ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɋɋ ɜ ɰɟɥɨɦ ɦɨɠɟɬ ɞɚɠɟ ɫɧɢɠɚɬɶɫɹ. Ⱥ ɜɢɧɨ-
ɜɚɬ ɜ ɷɬɨɦ ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ ɢ ɟɝɨ ɧɟɝɚɬɢɜɧɵɟ 
ɚɬɪɢɛɭɬɵ: ɤɨɧɤɭɪɟɧɬɧɚɹ ɛɨɪɶɛɚ, ɨɛɢɞɚ ɧɚ ɧɟɜɧɢ-
ɦɚɧɢɟ ɪɭɤɨɜɨɞɫɬɜɚ, ɧɟɫɩɪɚɜɟɞɥɢɜɨɟ ɮɢɧɚɧɫɢɪɨ-
ɜɚɧɢɟ ɢ ɬ.ɩ. ɉɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɤɚɠɞɵɣ ɪɚɡ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɨɫɥɟɞɫɬɜɢɹ ɩɪɟɞɩɨ-
ɥɚɝɚɟɦɵɯ ɞɟɣɫɬɜɢɣ ɅɉɊ, ɜɵɞɜɢɝɚɬɶ ɢ ɚɧɚɥɢɡɢ-
ɪɨɜɚɬɶ ɝɢɩɨɬɟɡɵ, ɦɨɞɟɥɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɵɟ ɫɢɬɭ-
ɚɰɢɢ ɜ ɤɨɥɥɟɤɬɢɜɚɯ. ɂɧɫɬɪɭɦɟɧɬɚɪɢɣ ɞɥɹ ɷɬɨɝɨ 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɋɂɆ ɩɨ ɆȾɆ, ɩɨɡɜɨɥɹɸɳɢɣ ɢɫ-
ɫɥɟɞɨɜɚɬɶ ɦɨɞɟɥɢ ɋɋ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɜɢɪɬɭɚɥɶ-
ɧɨɣ ɫɪɟɞɟ ɫ ɬɟɦ, ɱɬɨɛɵ ɤɜɚɡɢɨɩɬɢɦɚɥɶɧɵɟ (ɥɭɱ-
ɲɢɟ ɢɡ ɬɟɯ, ɱɬɨ ɞɨɫɬɢɠɢɦɵ ɧɚ ɩɪɚɤɬɢɤɟ) ɪɟɲɟɧɢɹ 
ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɩɟɪɟɧɟɫɬɢ ɜ ɪɟɚɥɶɧɭɸ ɫɪɟɞɭ 
ɇɚɩɨɦɧɢɦ, ɱɬɨ ɨɧɬɨɥɨɝɢɟɣ (ɨɬ ɝɪɟɱ. ontos – 

ɫɭɳɟɟ) ɢɦɟɧɭɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɨɧɹɬɢɣ (ɤɨɧ-
ɰɟɩɬɨɜ) ɢ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɧɢɦɢ ɜ ɪɚɫɫɦɚ-
ɬɪɢɜɚɟɦɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ɉɟɪɫɨɧɚɥɶɧɵɟ (ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ) ɨɧɬɨɥɨɝɢɢ ɨɫɧɨɜɚɧɵ ɧɚ ɥɢɱ-
ɧɵɯ ɡɧɚɧɢɹɯ ɅɉɊ, ɝɪɭɩɩɨɜɵɟ ɨɧɬɨɥɨɝɢɢ ɮɨɪ-
ɦɢɪɭɸɬɫɹ ɩɭɬɟɦ ɞɨɝɨɜɨɪɟɧɧɨɫɬɢ ɦɟɠɞɭ ɧɢɦɢ 
ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɧɬɨɥɨɝɢɱɟɫɤɭɸ ɦɨɞɟɥɶ 
ɫɢɬɭɚɰɢɢ (ɈɆɋ) – ɤɭɞɚ ɜɯɨɞɹɬ ɤɚɤ ɨɛɴɟɤɬɢɜɧɵɟ 
ɜɟɪɢɮɢɰɢɪɨɜɚɧɧɵɟ ɡɧɚɧɢɹ, ɩɪɢɡɧɚɜɚɟɦɵɟ ɜɫɟɦɢ 
ɅɉɊ, ɬɚɤ ɢ ɫɭɛɴɟɤɬɢɜɧɵɟ ɚɤɫɢɨɥɨɝɢɱɟɫɤɢɟ ɡɧɚ-
ɧɢɹ, ɨɫɬɚɸɳɢɟɫɹ ɩɪɟɞɦɟɬɨɦ ɞɢɫɤɭɫɫɢɢ ɦɟɠɞɭ 
ɧɢɦɢ. ɉɨ ɧɚɲɟɦɭ ɦɧɟɧɢɸ, ɮɭɧɞɚɦɟɧɬɨɦ ɜɫɟɯ ɧɚ-
ɭɱɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɚɛɨɬɨɤ ɜ ɨɛɥɚɫɬɢ ɐɗ 
ɞɨɥɠɧɚ ɫɬɚɬɶ ɈɆɋ, ɫɮɨɪɦɢɪɨɜɚɧɧɚɹ ɧɟ ɛɚɧɤɢɪɚ-
ɦɢ ɢ ɛɢɡɧɟɫɦɟɧɚɦɢ, ɚ ɬɟɦ ɛɨɥɟɟ ɩɪɚɤɬɢɤɭɸɳɢɦɢ 
ɩɨɥɢɬɢɤɚɦɢ, ɚ ɧɚɢɛɨɥɟɟ ɤɨɦɩɟɬɟɧɬɧɵɦɢ ɅɉɊ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɫɜɹɡɢɫɬɚɦɢ – ɜɟɞɭɳɢɦɢ ɧɚ ɫɟɝɨɞɧɹɲ-
ɧɢɣ ɞɟɧɶ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɜ ɨɛɥɚɫɬɢ ɂɌ ɢ ɂɄɌ. 
ɋɢɫɬɟɦɚ ɝɟɧɟɪɚɰɢɢ ɢ ɪɟɚɥɢɡɚɰɢɢ        
ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɡɧɚɧɢɣ
Ⱥɧɚɥɢɡ ɈɆɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɨɫɥɟɞɭɸɳɭɸ 

ɪɚɛɨɬɭ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ: ɜɨ-ɩɟɪɜɵɯ, ɫɨɡɞɚ-
ɧɢɟ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ ɝɟɧɟɪɚɰɢɢ ɢ ɪɟɚ-
ɥɢɡɚɰɢɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɡɧɚɧɢɣ (ȽɊɂɁ), ɜɨ-
ɜɬɨɪɵɯ, ɚɤɬɢɜɢɡɚɰɢɸ ɫɨɜɦɟɫɬɧɵɯ ɭɫɢɥɢɣ ɅɉɊ 
ɢ ɫɜɹɡɢɫɬɨɜ ɜ ɢɧɬɟɪɟɫɚɯ ɪɚɡɜɢɬɢɹ ɐɗ ɩɨ ɩɟɪɟ-
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ (ɪɟɢɧɠɢɧɢɪɢɧɝɭ) ɤɨɧɤɪɟɬɧɵɯ 
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɨɜɟɣɲɢɯ 
ɂɄɌ ɜ ɢɧɬɟɪɟɫɚɯ ɪɚɞɢɤɚɥɶɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɋɋ. ɉɪɢ ɷɬɨɦ 
ɫɨɜɪɟɦɟɧɧɵɟ ɂɌ (ɫɦ. ɫɯɟɦɭ ɧɚ ɪɢɫɭɧɤɟ 1) ɪɟɚ-
ɥɢɡɭɸɬ ɫɜɹɡɶ ɦɟɠɞɭ ɰɢɮɪɨɜɵɦɢ ɂɄɌ ɢ ɧɨɜɵɦɢ 



103

«Infokommunikacionnye tehnologii» 2019, Vol. 17, No. 1, ɪɪ. 100-115

Dimov Ad.M, Maslov O.N.
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ – ɧɟɨɛɯɨɞɢ-
ɦɵɣ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɚɠɟ ɫɚɦɵɟ ɞɚɥɟɤɢɟ ɨɬ ɐɗ 
ɛɢɡɧɟɫɦɟɧɵ ɭɜɢɞɟɥɢ ɩɭɬɶ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜ-
ɥɟɧɧɵɯ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɰɟɥɟɣ, ɩɨɱɭɜɫɬɜɨɜɚɥɢ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɞɜɢɝɚɬɶɫɹ ɩɨ ɞɚɧɧɨɦɭ ɩɭɬɢ. ȼɫɟ ɷɬɨ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬ-

ɜɭɟɬ ɫɬɪɚɬɟɝɢɢ ɢɡɭɱɟɧɢɹ ɧɟɪɟɮɥɟɤɬɨɪɧɵɯ ɋɋ, 
ɧɚɦɟɱɟɧɧɨɣ ɇ.ɇ. Ɇɨɢɫɟɟɜɵɦ ɜ 70-ɵɟ ɝɨɞɵ ɏɏ 
ɜɟɤɚ [7-8] – ɫ ɭɱɟɬɨɦ ɬɚɤɬɢɱɟɫɤɢɯ ɤɨɪɪɟɤɬɢɜ ɢ 
ɞɪɭɝɢɯ ɪɟɚɥɢɣ ɧɵɧɟɲɧɢɯ ɞɧɟɣ. 

Ɉɬɫɭɬɫɬɜɢɟ ɫɢɫɬɟɦɵ ȽɊɂɁ – ɟɞɜɚ ɥɢ ɧɟ ɟɞɢɧ-
ɫɬɜɟɧɧɨɟ ɩɪɟɩɹɬɫɬɜɢɟ ɧɚ ɩɭɬɢ ɰɢɮɪɨɜɨɝɨ ɩɪɨ-
ɝɪɟɫɫɚ Ɋɨɫɫɢɢ, ɤɨɬɨɪɨɟ ɬɪɭɞɧɨ ɩɪɟɨɞɨɥɟɬɶ ɝɨ-
ɫɭɞɚɪɫɬɜɟɧɧɨ-ɦɨɧɨɩɨɥɢɫɬɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɢ 
ɫɪɟɞɫɬɜɚɦɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ, ɜɤɥɸɱɚɹ ɭɫɢ-
ɥɢɹ ɜɟɪɬɢɤɚɥɢ ɜɥɚɫɬɢ. Ⱦɥɹ ɪɚɡɜɢɬɢɹ ɐɗ ɧɭɠɧɚ 
ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɚɹ, ɦɚɫɫɨɜɚɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶ-
ɧɚɹ ɩɥɚɬɮɨɪɦɚ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɫɮɨɪɦɢɪɨɜɚɬɶ 
ɬɨɥɶɤɨ ɩɭɬɟɦ ɥɢɮɬɢɧɝɚ ɢ ɞɟɦɨɤɪɚɬɢɡɚɰɢɢ ɂɁ, 
ɞɟɣɫɬɜɟɧɧɨɣ ɸɪɢɞɢɱɟɫɤɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɩɨɞɞɟɪɠɤɢ «ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ» ɜ ɫɨɫɬɚɜɟ 
ɫɢɫɬɟɦɵ ȽɊɂɁ. Ȼɟɡ ɩɨɜɫɟɞɧɟɜɧɨɝɨ ɭɱɚɫɬɢɹ ɜɵɫ-
ɲɟɣ ɲɤɨɥɵ ɡɞɟɫɶ ɧɟ ɨɛɨɣɬɢɫɶ – ɬɟɦ ɛɨɥɟɟ, ɱɬɨ 
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ ɫɟɝɨɞɧɹ ɢ ɬɚɤ ɢɡɭɱɚɸɬɫɹ ɩɪɚ-
ɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɭɧɢɜɟɪɫɢɬɟɬɚɯ ɢ ɤɨɥɥɟɞɠɚɯ, ɚ 
ɫɜɟɞɟɧɢɹ ɨ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɂɌ ɢ ɂɄɌ ɥɟɝɤɨ ɡɚ-
ɥɨɠɢɬɶ ɜ ɭɱɟɛɧɵɟ ɩɪɨɝɪɚɦɦɵ ɩɨɞɝɨɬɨɜɤɢ ɅɉɊ 
ɫɚɦɵɯ ɪɚɡɧɵɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ. 
ɇɨ ɷɬɨɝɨ ɦɚɥɨ: ɜɭɡɨɜɫɤɨɣ ɦɨɥɨɞɟɠɢ ɧɭɠɧɵ 

ɩɨɥɧɨɰɟɧɧɵɟ ɡɧɚɧɢɹ, ɤɚɤ ɜɟɪɢɮɢɰɢɪɨɜɚɧɧɵɟ, 
ɬɚɤ ɢ ɚɤɫɢɨɥɨɝɢɱɟɫɤɢɟ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɭɩɪɚɜ-
ɥɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɦɢ ɧɟɪɟɮɥɟɤɬɨɪɧɵɦɢ ɋɋ, ɚ 
ɤɪɨɦɟ ɬɨɝɨ, ɫɬɢɦɭɥɵ ɞɥɹ ɢɧɬɟɧɫɢɜɧɨɝɨ ɫɚɦɨɨ-
ɛɪɚɡɨɜɚɧɢɹ, ɪɚɫɲɢɪɟɧɢɹ ɧɚɭɱɧɨ-ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɝɨ ɤɪɭɝɨɡɨɪɚ. ɑɬɨ ɠɟ ɤɚɫɚɟɬɫɹ ɩɪɢɤɥɚɞɧɵɯ 
ɤɨɦɩɟɬɟɧɰɢɣ, ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɯ, ɤɭɥɶɬɭɪɧɵɯ 
ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɧɚɜɵɤɨɜ… Ʉɚɤ ɝɨɜɨɪɢɥ 
Ⱥɥɟɤɫɟɣ ɂɜɚɧɨɜɢɱ Ⱥɛɪɢɤɨɫɨɜ, ɡɧɚɦɟɧɢɬɵɣ ɦɨ-
ɫɤɨɜɫɤɢɣ ɤɨɧɞɢɬɟɪ ɢ ɧɟɤɨɪɨɧɨɜɚɧɧɵɣ ɦɚɪɰɢɩɚ-
ɧɨɜɵɣ ɤɨɪɨɥɶ Ɋɨɫɫɢɢ ɤɨɧɰɚ ɩɨɡɚɩɪɨɲɥɨɝɨ ɜɟɤɚ: «ɗɬɨɦɭ ɭɱɚɬ ɬɨɥɶɤɨ ɩɪɢɤɚɡɱɢɤɨɜ». Ⱦɚ ɟɳɟ, ɞɨ-
ɛɚɜɢɦ, ɧɚɲɢɯ ɛɚɤɚɥɚɜɪɨɜ ɢ ɦɚɝɢɫɬɪɨɜ, ɩɨ ɧɚɭ-
ɳɟɧɢɸ ɛɨɝ ɜɟɫɬɶ ɤɨɝɨ, ɫɬɨ ɞɜɚɞɰɚɬɶ ɥɟɬ ɫɩɭɫɬɹ.

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɫɬɭɞɟɧɬ ɧɟ ɫɨɫɭɞ, ɩɨɞɥɟɠɚɳɢɣ 
ɧɚɩɨɥɧɟɧɢɸ ɡɧɚɧɢɹɦɢ, ɚ ɮɚɤɟɥ, ɤɨɬɨɪɵɣ ɫɥɟɞɭ-
ɟɬ ɡɚɠɟɱɶ ɧɚ ɞɨɥɝɢɟ ɝɨɞɵ – ɜ ɬɨɦ ɱɢɫɥɟ ɥɢɱɧɵɦ 
ɩɪɢɦɟɪɨɦ ɧɚɫɬɚɜɧɢɤɨɜ. ȿɫɥɢ ɠɟ ɧɚɫɬɚɜɧɢɤɢ ɬɨ 
ɜɵɩɪɚɲɢɜɚɸɬ ɩɨɦɨɳɶ ɭ ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɫɩɨɧɫɨ-
ɪɨɜ, ɬɨ ɩɪɚɤɬɢɤɭɸɬ ɦɚɥɨɩɨɥɟɡɧɵɟ ɬɪɚɬɵ – ɞɨɛɪɚ 
ɧɟ ɠɞɢ. ɉɪɢ ɷɬɨɦ, ɤ ɫɨɠɚɥɟɧɢɸ, ɝɨɫɭɞɚɪɫɬɜɟɧ-
ɧɵɟ, ɩɚɪɥɚɦɟɧɬɫɤɢɟ ɢ ɮɢɧɚɧɫɨɜɵɟ ɫɬɪɭɤɬɭɪɵ 
ɛɨɥɶɲɟ ɨɡɚɛɨɱɟɧɵ ɫɨɛɫɬɜɟɧɧɵɦ ɤɨɦɮɨɪɬɨɦ ɩɪɢ 
ɭɩɪɚɜɥɟɧɢɢ ɧɚɭɤɨɣ, ɨɛɪɚɡɨɜɚɧɢɟɦ ɢ ɦɟɞɢɰɢɧɨɣ, 
ɱɟɦ ɡɚɛɨɬɨɣ ɨ ɪɹɞɨɜɵɯ ɢɫɩɨɥɧɢɬɟɥɹɯ, – ɤɨɬɨɪɵɟ 
ɟɫɥɢ ɧɟ ɫɚɛɨɬɢɪɭɸɬ ɦɚɥɨɩɨɥɟɡɧɵɟ ɪɟɤɨɦɟɧɞɚ-
ɰɢɢ ɢ ɞɢɪɟɤɬɢɜɵ «ɫɜɟɪɯɭ», ɬɨ ɥɢɲɶ ɮɨɪɦɚɥɶɧɨ 
ɪɟɚɝɢɪɭɸɬ ɧɚ ɧɢɯ.
ɇɢ ɨɞɢɧ ɢɡ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢ-

ɫɬɟɦɵ ȽɊɂɁ ɧɟ ɫɭɳɟɫɬɜɭɟɬ, ɞɚ ɢ ɧɟ ɫɨɡɞɚɟɬɫɹ 
ɫɟɝɨɞɧɹ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɚɤɬɢɜɧɨ-
ɫɬɶɸ. ɉɪɨɞɨɥɠɚɟɬɫɹ ɭɬɟɱɤɚ ɭɦɨɜ; ɨɬɫɭɬɫɬɜɭɸɬ 
ɫɬɚɛɢɥɶɧɨɟ ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ ɢ ɡɚɤɚɡɵ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɜɭɡɨɜ; ɪɹɞɨɜɵɟ ɩɪɟ-
ɩɨɞɚɜɚɬɟɥɢ ɨɛɟɳɚɧɧɵɯ ɬɜɨɪɱɟɫɤɢɯ ɨɬɩɭɫɤɨɜ ɢ 
ɫɬɚɠɢɪɨɜɨɤ ɜ ɧɚɭɱɧɵɯ ɰɟɧɬɪɚɯ ɬɚɤ ɢ ɧɟ ɞɨɠɞɚ-
ɥɢɫɶ; ɨɛɴɟɦ ɦɟɬɨɞɢɱɟɫɤɨɣ ɦɚɤɭɥɚɬɭɪɵ ɩɪɨɞɨɥ-
ɠɚɟɬ ɪɚɫɬɢ. Ʉɨɧɤɭɪɟɧɰɢɹ ɬɜɨɪɱɟɫɤɢɯ ɤɨɥɥɟɤɬɢ-
ɜɨɜ, ɜɤɥɸɱɚɹ ɤɨɧɤɭɪɫɵ ɢ ɬɟɧɞɟɪɵ; ɨɪɢɟɧɬɚɰɢɹ 
ɧɚ ɡɚɪɭɛɟɠɧɵɯ ɤɨɥɥɟɝ ɢ ɚɧɝɥɨɹɡɵɱɧɵɟ ɩɭɛɥɢ-
ɤɚɰɢɢ; ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɨɦɨɥɨɠɟɧɢɟ ɩɪɢɧɨɫɹɬ 
ɛɨɥɶɲɟ ɜɪɟɞɚ, ɱɟɦ ɩɨɥɶɡɵ. 
Ɉɛɧɨɜɥɹɬɶ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ ɦɟɲɚɟɬ ɩɪɟɞ-

ɭɛɟɠɞɟɧɢɟ ɅɉɊ ɜ ɬɨɦ, ɱɬɨ ɫɜɨɢɦɢ ɫɢɥɚɦɢ ɧɢɱɟ-
ɝɨ ɯɨɪɨɲɟɝɨ ɫɞɟɥɚɬɶ ɧɟɥɶɡɹ – ɜɵɝɨɞɧɟɟ ɤɭɩɢɬɶ 
ɡɚ ɜɚɥɸɬɭ ɢɥɢ ɩɨɡɚɢɦɫɬɜɨɜɚɬɶ ɞɪɭɝɢɦɢ ɫɩɨɫɨ-
ɛɚɦɢ. Ʉɚɤ ɞɥɹ ɡɚɤɨɧɨɞɚɬɟɥɟɣ, ɬɚɤ ɢ ɞɥɹ ɪɭɤɨ-
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Ⱦɢɦɨɜ ɗ.Ɇ., Ɇɚɫɥɨɜ Ɉ.ɇ.
ɜɨɞɢɬɟɥɟɣ ɤɨɪɩɨɪɚɰɢɣ ɪɚɡɧɨɣ ɜɟɞɨɦɫɬɜɟɧɧɨɣ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɡɞɟɫɶ ɧɟɩɨɱɚɬɵɣ ɤɪɚɣ. 
ɇɟ ɩɪɟɬɟɧɞɭɹ ɧɚ ɫɨɬɪɭɞɧɢɱɟɫɬɜɨ ɫ ɧɢɦɢ ɜ ɢɧ-
ɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɮɟɪɟ, ɨɝɪɚɧɢɱɢɦɫɹ ɫɨɜɟɬɨɦ 
ɤɚɤ ɦɨɠɧɨ ɲɢɪɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɫɬɟɦɧɵɣ ɩɨɞ-
ɯɨɞ ɤ ɩɪɨɰɟɫɫɭ ȽɊɂɁ, ɤɨɬɨɪɵɣ ɩɪɨɢɥɥɸɫɬɪɢɪɭ-
ɟɦ ɤɨɧɤɪɟɬɧɵɦ ɩɪɢɦɟɪɨɦ.
Ʉɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɤ ɜɧɟɞɪɟɧɢɸ 
ɧɨɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ
ȼ ɤɨɧɰɟ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɲɜɟɞɫɤɚɹ ɤɨɪɩɨɪɚ-

ɰɢɹ Electrolux ɩɪɢɨɛɪɟɥɚ ɤɨɦɩɚɧɢɸ Dubix & de Souza, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɭɸɫɹ ɜ ɨɛɥɚɫɬɢ ɩɪɨɢɡ-
ɜɨɞɫɬɜɚ ɫɬɢɪɚɥɶɧɵɯ ɦɚɲɢɧ (ɋɆ) ɫ ɰɟɥɶɸ ɩɪɨ-
ɧɢɤɧɨɜɟɧɢɹ ɧɚ ɪɵɧɨɤ Ɏɪɚɧɰɢɢ [4]. Ʉɥɢɟɧɬɚɦɢ Dubix & de Souza ɛɵɥɢ ɝɨɫɬɢɧɢɰɵ ɢ ɪɟɫɬɨɪɚɧɵ (ɞɨɥɹ ɧɚ ɪɵɧɤɟ – 20%); ɧɟɦɟɞɢɰɢɧɫɤɢɟ ɭɱɪɟ-
ɠɞɟɧɢɹ (20%); ɦɟɞɢɰɢɧɫɤɢɟ ɭɱɪɟɠɞɟɧɢɹ: ɛɨɥɶ-
ɧɢɰɵ, ɝɨɫɩɢɬɚɥɢ, ɤɥɢɧɢɤɢ (20%); ɞɨɦɚ ɩɪɟɫɬɚ-
ɪɟɥɵɯ (20%); ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɪɚɱɟɱɧɵɟ (10%). Dubix & de Souza ɜɵɩɭɫɤɚɥɚ ɞɜɭɯɨɫɟɜɵɟ ɋɆ 
ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢ ɛɨɤɨɜɨɣ ɡɚɝɪɭɡɤɨɣ, ɬɨɝɞɚ ɤɚɤ 
ɬɟɧɞɟɧɰɢɟɣ ɪɵɧɤɚ ɛɵɥ ɩɟɪɟɯɨɞ ɤ ɨɞɧɨɨɫɟɜɵɦ 
ɋɆ ɫ ɮɪɨɧɬɚɥɶɧɨɣ ɡɚɝɪɭɡɤɨɣ. Ɋɚɫɩɨɥɚɝɚɹ ɨɛ-
ɧɨɜɥɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɯɨ-
ɡɹɟɜɚ Dubix & de Souza ɜɦɟɫɬɨ ɬɪɚɞɢɰɢɨɧɧɨɝɨ 
ɩɨɞɯɨɞɚ: «know-how – ɧɨɜɵɣ ɩɪɨɞɭɤɬ – ɧɨɜɵɣ 
ɬɢɩ ɤɥɢɟɧɬɭɪɵ», ɪɟɲɢɥɢ ɩɪɢɦɟɧɢɬɶ ɫɬɪɚɬɟɝɢɸ: «ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɟ ɪɵɧɤɚ – ɨɩɪɟɞɟɥɟɧɢɟ ɧɭɠɞ 
ɤɥɢɟɧɬɚ – ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ – ɧɨɜɚɹ 
ɩɪɨɞɭɤɰɢɹ ɢ ɭɫɥɭɝɢ – know-how».
ɉɨɫɪɟɞɫɬɜɨɦ ɞɚɧɧɨɣ ɫɬɪɚɬɟɝɢɢ ɭɞɚɥɨɫɶ ɪɟ-

ɲɢɬɶ ɩɪɨɛɥɟɦɭ, ɨ ɤɨɬɨɪɨɣ ɩɨɧɚɱɚɥɭ ɞɚɠɟ ɧɢɤɬɨ 
ɧɟ ɡɧɚɥ: ɨɤɚɡɚɥɨɫɶ, ɱɬɨ ɜ ɝɨɫɩɢɬɚɥɹɯ ɢ ɛɨɥɶ-
ɧɢɰɚɯ ɢɦɟɟɬ ɦɟɫɬɨ ɜɬɨɪɢɱɧɨɟ ɢɧɮɢɰɢɪɨɜɚɧɢɟ 
ɛɨɥɶɧɵɯ ɱɟɪɟɡ ɜɵɫɬɢɪɚɧɧɨɟ ɛɟɥɶɟ, ɩɨɫɤɨɥɶɤɭ 
ɢ «ɱɢɫɬɨɟ» ɨɬ ɦɢɤɪɨɛɨɜ, ɢ «ɡɚɝɪɹɡɧɟɧɧɨɟ» ɛɟ-
ɥɶɟ ɜ ɋɆ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ, ɚ ɛɨɥɟɡɧɟɬɜɨɪɧɵɟ 
ɨɪɝɚɧɢɡɦɵ ɜɨ ɜɥɚɠɧɨɣ ɢ ɬɟɩɥɨɣ ɫɪɟɞɟ ɪɚɡɦɧɨ-
ɠɚɸɬɫɹ ɢɧɬɟɧɫɢɜɧɵɦ ɨɛɪɚɡɨɦ. ɉɨɷɬɨɦɭ ɛɵɥɢ 
ɩɪɟɞɥɨɠɟɧɵ ɞɜɭɯɤɚɦɟɪɧɵɟ ɋɆ ɫ ɪɚɡɞɟɥɶɧɵɦɢ 
ɡɚɝɪɭɡɨɱɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ – ɞɥɹ «ɱɢɫɬɨɝɨ» ɢ «ɝɪɹɡɧɨɝɨ» ɛɟɥɶɹ, ɚ ɬɚɤɠɟ ɧɚɞɟɠɧɨɣ ɩɟɪɟɝɨɪɨɞ-
ɤɨɣ-ɛɚɪɶɟɪɨɦ ɦɟɠɞɭ ɫɬɢɪɚɥɶɧɵɦɢ ɤɚɦɟɪɚɦɢ. 
Ɍɟɯɧɨɥɨɝɢɢ ɫɬɢɪɤɢ ɢɡɨɥɢɪɨɜɚɥɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, 
ɩɪɟɞɭɫɦɨɬɪɟɥɢ ɞɟɡɢɧɮɟɤɰɢɸ «ɝɪɹɡɧɨɝɨ» ɛɟɥɶɹ, 
ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɩɟɪɫɨɧɚɥ ɪɚɡɞɟɥɢɥɢ 
ɧɚ «ɱɢɫɬɵɟ» ɢ «ɝɪɹɡɧɵɟ» ɢ ɬ.ɞ. ɇɨ, ɱɬɨ ɫɚɦɨɟ 
ɝɥɚɜɧɨɟ, ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɫɬɪɨɢɥɢ ɛɢɡɧɟɫ-ɩɪɨ-
ɰɟɫɫɵ, ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɜ ɮɭɧɤɰɢɢ ɫɨɬɪɭɞɧɢɤɨɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɞɜɭɯɤɚɦɟɪɧɵɯ ɋɆ.
Ʉɪɨɦɟ ɬɨɝɨ, ɛɵɥɚ ɨɪɝɚɧɢɡɨɜɚɧɚ ɪɚɛɨɬɚ ɫ 

ɤɥɢɟɧɬɚɦɢ, ɜɤɥɸɱɚɜɲɚɹ ɫɟɦɢɧɚɪɵ ɢ ɤɨɥɥɨɤɜɢ-
ɭɦɵ, ɫɥɭɠɛɭ ɜɡɚɢɦɧɨɝɨ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ ɫɩɟ-

ɰɢɚɥɢɫɬɨɜ, ɤɨɧɫɚɥɬɢɧɝɨɜɵɟ ɭɫɥɭɝɢ, ɪɚɡɪɚɛɨɬɤɭ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɚ ɪɟɧ-
ɬɚɛɟɥɶɧɨɫɬɢ ɩɪɚɱɟɱɧɵɯ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɧɨɜɵɯ 
ɭɫɥɨɜɢɹɯ, ɩɪɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ 
ɩɪɨɰɟɫɫɚɦɢ ɫɬɢɪɤɢ ɢ ɫɭɲɤɢ ɛɟɥɶɹ ɜ ɭɫɨɜɟɪɲɟɧ-
ɫɬɜɨɜɚɧɧɵɯ ɋɆ; ɫɨɡɞɚɧɵ «ɭɦɧɵɟ» ɋɆ ɫ ɩɨɷ-
ɬɚɩɧɵɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟɦ ɢ ɤɨɧɬɪɨɥɟɦ ɩɚɪɚ-
ɦɟɬɪɨɜ ɝɢɝɢɟɧɵ ɩɪɢ ɫɬɢɪɤɟ; ɢɡɦɟɧɟɧ ɩɨɪɹɞɨɤ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɭɱɪɟɠɞɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɣ 
ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɧɨɜɵɟ ɋɆ, ɢɦɟɹ ɞɨɫɬɚɬɨɱɧɵɟ 
ɩɥɨɳɚɞɢ ɞɥɹ «ɛɚɪɶɟɪɧɵɯ» ɩɪɚɱɟɱɧɵɯ, ɩɪɨɢɡɜɨ-
ɞɢɬɶ ɫɬɢɪɤɭ ɢ ɨɛɭɱɚɬɶ ɩɟɪɫɨɧɚɥ ɷɮɮɟɤɬɢɜɧɨɣ 
ɪɚɛɨɬɟ ɜ ɧɨɜɵɯ ɭɫɥɨɜɢɹɯ; ɫɨɡɞɚɧɵ ɧɨɜɵɟ ɩɪɨ-
ɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ ɢ ɧɨɪɦɵ –  ɫɧɚɱɚɥɚ 
ɞɥɹ Ɏɪɚɧɰɢɢ, ɡɚɬɟɦ ɞɥɹ ȿɜɪɨɩɵ ɢ ɜɫɟɦɢɪɧɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ.
Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɢɥɫɹ ɪɨɫɬ ɮɢɧɚɧɫɨɜɵɯ ɩɨɤɚ-

ɡɚɬɟɥɟɣ ɤɨɦɩɚɧɢɢ, ɤɨɬɨɪɚɹ ɫɬɚɥɚ ɦɢɪɨɜɵɦ ɥɢ-
ɞɟɪɨɦ, ɭɬɪɨɢɥɚ ɬɨɪɝɨɜɵɣ ɨɛɨɪɨɬ ɢ ɭɜɟɥɢɱɢɥɚ 
ɩɪɢɛɵɥɶ ɜ 20 ɪɚɡ. Dubix & de Souza ɫɤɨɪɪɟɤɬɢ-
ɪɨɜɚɥɚ ɫɜɨɟ ɦɟɫɬɨ ɧɚ ɪɵɧɤɟ ɜ ɩɨɥɶɡɭ ɦɟɞɢɰɢɧ-
ɫɤɢɯ ɭɱɪɟɠɞɟɧɢɣ ɢ ɛɥɢɡɤɢɯ ɤ ɧɢɦ ɫɟɝɦɟɧɬɚɦ, 
ɡɚɧɹɥɚ 50% ɪɵɧɤɚ ɩɨ ɯɢɦɱɢɫɬɤɚɦ; 80% ɪɵɧɤɚ 
ɩɨ ɦɟɞɭɱɪɟɠɞɟɧɢɹɦ ɢ 80% – ɩɨ ɞɨɦɚɦ ɩɪɟɫɬɚ-
ɪɟɥɵɯ, ɨɬɤɚɡɚɜɲɢɫɶ ɨɬ ɩɨɫɬɚɜɨɤ ɋɆ ɝɨɫɬɢɧɢ-
ɰɚɦ, ɪɟɫɬɨɪɚɧɚɦ ɢ ɞɪ. [4].
Ɉɬɦɟɬɢɦ, ɱɬɨ, ɡɚɧɢɦɚɹɫɶ ɜɧɟɞɪɟɧɢɟɦ know-how, ɟɝɨ, ɤɚɤ ɬɚɤɨɜɨɝɨ, ɤɨɦɩɚɧɢɹ ɧɟ ɢɦɟɥɚ: ɛɵɬɶ 

ɚɛɫɨɥɸɬɧɵɦ ɢɧɧɨɜɚɬɨɪɨɦ ɭɞɨɜɨɥɶɫɬɜɢɟ ɞɨɪɨ-
ɝɨɟ, Dubix & de Souza ɨɧɨ ɛɵɥɨ ɧɟ ɩɨ ɩɥɟɱɭ. 
ɉɨɷɬɨɦɭ ɬɟɯɧɨɥɨɝɢɹ ɭɩɪɚɜɥɟɧɢɹ ɫɬɢɪɤɨɣ ɛɵɥɚ 
ɩɨɡɚɢɦɫɬɜɨɜɚɧɚ ɭ Miele, ɷɬɚɩɧɨɫɬɶ ɩɪɨɰɟɫɫɚ – ɜɡɹɬɚ ɢɡ ɨɩɵɬɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɮɢɪɦ, 
ɩɪɨɝɪɚɦɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ – ɭ ɚɪɯɢɬɟɤɬɭɪɧɨ-
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɦɩɚɧɢɣ; ɞɚ ɢ ɫɚɦɚ ɢɞɟɹ ɞɜɭɯɤɚ-
ɦɟɪɧɨɣ ɋɆ ɫ ɪɚɡɞɟɥɶɧɵɦɢ ɜɯɨɞɚɦɢ – ɭ ɧɟɦɟɰ-
ɤɨɣ ɤɨɪɩɨɪɚɰɢɢ, ɤɨɬɨɪɚɹ ɤ ɬɨɦɭ ɜɪɟɦɟɧɢ ɭɲɥɚ 
ɫ ɪɵɧɤɚ; ɦɟɬɨɞɢɤɚ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɚɪɟɧɞɵ ɢ 
ɜɧɟɞɪɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ – ɭ Caterpillar ɢ Rank Xerox. Ɋɚɡɪɚɛɨɬɤɚ ɫɬɚɧɞɚɪɬɨɜ ɛɚɡɢɪɨɜɚɥɚɫɶ 
ɧɚ ɬɪɚɞɢɰɢɨɧɧɨɦ ɩɨɞɯɨɞɟ, ɢ ɥɢɲɶ ɩɪɨɝɪɚɦɦɵ 
ɨɛɭɱɟɧɢɹ ɢ ɤɨɧɫɚɥɬɢɧɝɨɜɨɣ ɩɨɞɞɟɪɠɤɢ, ɩɪɨ-
ɝɪɚɦɦɵ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɛɵɥɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɶɸ Dubix & de Souza. Ɉɞɧɚɤɨ ɜ ɸɪɢɞɢɱɟɫɤɨɦ ɨɬɧɨɲɟ-
ɧɢɢ ɜɫɟ ɷɬɨ ɛɵɥɨ ɜɵɜɟɪɟɧɨ ɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɨ 
ɧɚɫɬɨɥɶɤɨ ɱɟɬɤɨ, ɱɬɨ ɧɨɜɢɡɧɭ ɩɪɟɞɥɨɠɟɧɢɹ ɧɟ 
ɨɫɩɚɪɢɜɚɥ ɧɢɤɬɨ. 
Ɂɚɞɚɱɚ ȽɊɂɁ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɟɬ ɫɨɫɬɨɹɬɶ 

ɧɟ ɬɨɥɶɤɨ ɜ ɫɨɡɞɚɧɢɢ ɢ ɜɧɟɞɪɟɧɢɢ ɫɨɛɫɬɜɟɧɧɨ-
ɝɨ know-how, ɧɨ ɢ ɜ ɪɚɡɜɢɬɢɢ ɢ ɩɪɚɤɬɢɱɟɫɤɨɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɪɚɝɦɟɧɬɨɜ ɞɪɭɝɢɯ ɡɧɚɧɢɣ – ɜ 
ɢɧɬɟɪɟɫɚɯ ɢɯ ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɵɧɨɱɧɨɝɨ ɩɪɢɦɟ-
ɧɟɧɢɹ, ɬɨ ɟɫɬɶ ɫ ɢɡɜɥɟɱɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɵ-



105

«Infokommunikacionnye tehnologii» 2019, Vol. 17, No. 1, ɪɪ. 100-115

Dimov Ad.M, Maslov O.N.
ɝɨɞɵ. Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ ɭɞɚɪɨɦ ɩɨ ɤɨɧɤɭɪɟɧɬɚɦ 
ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɫɬɚɧɞɚɪɬɨɜ ɢ ɧɨɪɦ – ɞɥɹ ɱɟɝɨ ɤɨɦɩɚɧɢɹ-ɢɧɧɨɜɚɬɨɪ ɞɨɥɠɧɚ ɢɦɟɬɶ 
ɫɜɨɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɜ ɦɢɪɨɜɵɯ, ɟɜɪɨɩɟɣɫɤɢɯ 
ɢ ɧɚɰɢɨɧɚɥɶɧɵɯ ɨɪɝɚɧɚɯ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ, ɱɬɨ 
ɞɥɹ Ɋɨɫɫɢɢ ɩɨɤɚ ɱɬɨ ɮɚɧɬɚɫɬɢɤɚ, ɧɨ ɞɥɹ ɦɧɨɝɢɯ 
ɡɚɪɭɛɟɠɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ – ɡɚɞɚɱɚ ɜɩɨɥɧɟ 
ɪɟɚɥɶɧɚɹ. ɉɪɢɦɟɪ Dubix & de Souza ɩɨɤɚɡɵɜɚ-
ɟɬ, ɤɚɤ ɬɳɚɬɟɥɶɧɨ ɢ ɩɪɨɞɭɦɚɧɧɨ ɞɨɥɠɧɵ ɩɪɢɦɟ-
ɧɹɬɶɫɹ ɂɌ ɜ ɢɧɬɟɪɟɫɚɯ ȽɊɂɁ, ɟɫɥɢ ɤɨɦɩɚɧɢɹ ɫ 
ɢɯ ɩɨɦɨɳɶɸ ɯɨɱɟɬ ɞɨɛɢɬɶɫɹ ɥɢɞɟɪɫɬɜɚ ɯɨɬɹ ɛɵ 
ɧɚ ɭɡɤɨɦ ɫɟɝɦɟɧɬɟ ɦɢɪɨɜɨɝɨ ɪɵɧɤɚ.
ɉɪɟɩɨɧɵ ɢ ɪɢɮɵ ɰɢɮɪɨɜɢɡɚɰɢɢ
ɍɫɩɟɯ ɐɗ ɧɟ ɝɚɪɚɧɬɢɪɨɜɚɧ ɫɚɦ ɩɨ ɫɟɛɟ ɦɢɪɨ-

ɜɵɦ ɩɨɫɬɢɧɞɭɫɬɪɢɚɥɶɧɵɦ ɩɪɨɝɪɟɫɫɨɦ, ɩɭɬɶ ɷɬɨɬ 
ɧɟ ɨɛɨɡɧɚɱɟɧ ɤɨɜɪɨɜɨɣ ɞɨɪɨɠɤɨɣ ɢ ɧɟ ɭɫɵɩɚɧ 
ɰɜɟɬɚɦɢ. Ɋɚɞɢɤɚɥɶɧɨ ɧɨɜɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɨɬɪɟɛɧɨɫɬɹɦ ɱɟɥɨɜɟɤɚ ɐɗ ɧɟ 
ɨɛɥɚɞɚɟɬ: ɩɪɨɫɬɵɦ ɥɸɞɹɦ, ɤɚɤ ɢ ɬɵɫɹɱɢ ɥɟɬ ɧɚ-
ɡɚɞ, ɧɟɨɛɯɨɞɢɦɵ ɩɢɳɚ, ɨɞɟɠɞɚ, ɤɪɨɜ ɩɥɸɫ ɞɭɯɨɜ-
ɧɵɟ, ɷɫɬɟɬɢɱɟɫɤɢɟ ɢ ɞɪɭɝɢɟ ɡɚɩɪɨɫɵ, ɞɥɹ ɭɞɨɜɥɟɬ-
ɜɨɪɟɧɢɹ ɤɨɬɨɪɵɯ ɧɭɠɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɫɪɟɞɚ, 
ɬɨ ɟɫɬɶ ɪɟɚɥɶɧɵɣ ɛɢɡɧɟɫ. ɇɨ ɩɨɡɢɰɢɹ ɯɨɡɹɟɜ 
ɝɥɨɛɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ȽɊɂɁ ɜ ɪɚɦɤɚɯ ɐɗ ɱɪɟɡɜɵ-
ɱɚɣɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɚ: ɪɚɫɩɨɪɹɠɚɹɫɶ ɡɧɚɧɢɹɦɢ 
ɢ ɬɟɯɧɨɥɨɝɢɹɦɢ Society 5.0, ɷɬɢ ɅɉɊ ɩɨɥɭɱɚɸɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨ ɫɭɬɢ ɞɟɥɚ ɠɢɡɧɶ 
ɜɫɟɝɨ ɦɢɪɨɜɨɝɨ ɫɨɨɛɳɟɫɬɜɚ. 
Ȼɭɞɭɬ ɥɢ ɨɧɢ ɞɟɣɫɬɜɨɜɚɬɶ ɜ ɢɧɬɟɪɟɫɚɯ ɤɚɠɞɨɝɨ 

ɱɟɥɨɜɟɤɚ ɢɥɢ ɨɝɪɚɧɢɱɚɬɫɹ ɫɨɛɫɬɜɟɧɧɵɦɢ ɢɧɬɟɪɟ-
ɫɚɦɢ – ɜɨɩɪɨɫ ɧɟ ɩɪɚɡɞɧɵɣ. ȼɟɞɶ ɹɫɧɨɟ ɞɟɥɨ, ɱɬɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɤɨɦɩɶɸɬɟɪɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɧɚɩɪɢ-
ɦɟɪ, ɞɥɹ ɩɪɨɞɚɠɢ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɧɟɮɬɢ 
ɢ ɝɚɡɚ ɧɚ ɪɵɧɤɟ, ɝɨɪɚɡɞɨ ɜɵɝɨɞɧɟɟ, ɱɟɦ ɞɨɛɵɜɚɬɶ 
ɫɵɪɶɟɜɵɟ ɩɪɨɞɭɤɬɵ ɜ ɩɨɬɟ ɥɢɰɚ ɢ ɫ ɪɢɫɤɨɦ ɞɥɹ 
ɠɢɡɧɢ. ɏɨɬɹ ɛɨɫɫɵ ɢ ɤɥɟɪɤɢ ɜ ɨɮɢɫɚɯ ɤɨɪɩɨɪɚ-
ɰɢɣ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ ɫɜɨɟɝɨ ɬɪɭɞɚ, ɧɟ ɝɨɜɨɪɹ ɭɠɟ ɨɛ ɭɫɥɨɜɢɹɯ 
ɠɢɡɧɢ, ɢ ɬɚɤ ɧɟɫɨɢɡɦɟɪɢɦɨ ɜɵɲɟ ɬɪɭɠɟɧɢɤɨɜ 
ɛɥɢɠɧɟɜɨɫɬɨɱɧɵɯ ɩɭɫɬɵɧɶ ɢɥɢ ɚɪɤɬɢɱɟɫɤɨɝɨ 
ɲɟɥɶɮɚ.
Ɇɨɞɟɥɶ ɡɚɤɚɡɱɢɤɨɜ ɩɪɨɟɤɬɚ ɐɗ, ɬɚɤɢɦ ɨɛɪɚ-

ɡɨɦ, ɩɨɧɹɬɧɚ: ɜ ɫɜɨɟ ɜɪɟɦɹ ɩɪɨɩɚɝɚɧɞɭ ɨɩɚɫɧɨ-
ɫɬɢ ɨɡɨɧɨɜɵɯ ɞɵɪ ɜ ɚɬɦɨɫɮɟɪɟ Ɂɟɦɥɢ ɩɨɞɨɛɧɵɦ 
ɨɛɪɚɡɨɦ ɢɧɢɰɢɢɪɨɜɚɥɚ DuPont, ɡɚɢɧɬɟɪɟɫɨɜɚɧ-
ɧɚɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɜɨɢɯ ɛɟɫɮɪɟɨɧɨɜɵɯ ɬɟɯɧɨ-
ɥɨɝɢɣ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɯɨɥɨɞɢɥɶɧɢɤɨɜ. ɇɚ ɪɭɤɭ 
ɢɦ ɢ ɮɢɧɚɧɫɨɜɵɣ ɬɪɟɧɞ, ɫɜɹɡɚɧɧɵɣ ɫ ɬɟɦ, ɱɬɨ «ɦɢɪɨɜɵɟ ɞɟɧɶɝɢ» ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɜɢɞɟ ɜɫɟ ɛɨɥɶ-
ɲɟ ɢɝɪɚɸɬ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɪɨɥɶ ɢ ɦɨɝɭɬ ɛɵɬɶ 
ɧɟ ɨɛɟɫɩɟɱɟɧɵ ɩɪɨɞɭɤɬɚɦɢ, ɬɨɜɚɪɚɦɢ ɢ ɭɫɥɭɝɚɦɢ. 
ɉɨ ɬɟɦɩɚɦ ɪɨɫɬɚ ɨɛɴɟɦ ɷɬɢɯ ɞɟɧɟɝ ɜ 30 ɪɚɡ ɩɪɟ-
ɜɵɲɚɟɬ ɩɪɢɪɨɫɬ ɧɚɫɟɥɟɧɢɹ Ɂɟɦɥɢ, ɯɨɬɹ, ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ, ɜ 50 ɢ 500 ɪɚɡ ɭɫɬɭɩɚɟɬ ɨɛɴɟɦɭ ɩɪɨɢɡɜɨ-
ɞɢɦɨɣ ɢ ɯɪɚɧɢɦɨɣ ɦɢɪɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ.
ɇɟɫɥɭɱɚɣɧɨ ɞɥɢɬɟɥɶɧɨɫɬɶ online-ɫɞɟɥɤɢ ɫɟ-

ɝɨɞɧɹ ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ ɫɟɤɭɧɞ ɢ, ɜɨ-ɩɟɪɜɵɯ, ɜɵɯɨ-
ɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɱɟɥɨɜɟɤɚ: ɧɟ ɬɨɥɶɤɨ ɜɡɜɟɲɢɜɚɬɶ ɚɥɶɬɟɪɧɚɬɢɜɵ, 
ɨɰɟɧɢɜɚɬɶ ɪɢɫɤɢ, ɩɨɞɩɢɫɵɜɚɬɶ ɱɟɤɢ ɢ ɬ.ɩ., ɚ ɞɚɠɟ 
ɩɪɨɫɬɨ ɦɟɞɥɢɬɶ ɢ ɪɚɡɦɵɲɥɹɬɶ ɨ ɱɟɦ-ɥɢɛɨ ɅɉɊ 
ɫɬɚɧɨɜɢɬɫɹ ɧɟɤɨɝɞɚ. ȼɨ-ɜɬɨɪɵɯ, ɨɬɪɵɜɚɹɫɶ ɨɬ 
ɡɨɥɨɬɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɨɛɟɫɩɟɱɟ-
ɧɢɹ, ɢɡɛɚɜɥɹɹɫɶ ɨɬ ɚɫɫɢɝɧɚɰɢɣ ɢ ɦɨɧɟɬ, ɜɚɥɸɬɵ 
ɩɟɪɟɯɨɞɹɬ ɢɡ ɧɚɥɢɱɧɨɣ ɪɟɚɥɶɧɨɣ ɜ ɜɢɪɬɭɚɥɶɧɭɸ 
ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɭɸ ɫɪɟɞɭ. ɍɩɪɚɜɥɹɹ ɷɬɨɣ ɫɪɟɞɨɣ 
ɱɟɪɟɡ ȽɊɂɁ, ɢɞɟɨɥɨɝɢ ɐɗ ɪɚɫɫɱɢɬɵɜɚɸɬ ɱɟɪɩɚɬɶ 
ɪɟɫɭɪɫɵ ɢ ɛɥɚɝɚ ɛɭɤɜɚɥɶɧɨ ɢɡ ɜɨɡɞɭɯɚ – ɱɬɨ, ɩɨ 
ɦɧɟɧɢɸ ɪɹɞɚ ɷɤɫɩɟɪɬɨɜ ɜ ɫɟɬɢ Internet, ɧɚɩɨɦɢ-
ɧɚɟɬ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ ɤɨɧɤɢɫɬɚɞɨɪɨɜ, ɤɨɬɨɪɵɟ «ɪɚɫɩɥɚɱɢɜɚɥɢɫɶ ɡɚ ɡɨɥɨɬɨɣ ɩɟɫɨɤ, ɩɪɹɧɨɫɬɢ ɢ 
ɪɚɛɨɜ ɫɬɟɤɥɹɧɧɵɦɢ ɛɭɫɚɦɢ». Ⱥ ɬɟɦ, ɤɨɦɭ ɧɟ ɩɨɧ-
ɪɚɜɢɬɫɹ ɬɚɤɨɣ ɛɚɪɬɟɪ, ɩɪɢɞɟɬɫɹ ɜɵɠɢɜɚɬɶ ɩɨɞ 
ɫɚɧɤɰɢɹɦɢ ɢ «ɬɨɦɚɝɚɜɤɚɦɢ».
ɋɭɳɟɫɬɜɭɸɬ ɡɞɟɫɶ, ɧɚ ɧɚɲ ɜɡɝɥɹɞ, ɢ ɞɨɫɬɚ-

ɬɨɱɧɨ ɜɚɠɧɵɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɩɪɨɛɥɟɦɵ. ɋɩɟ-
ɰɢɚɥɢɫɬɵ ɜ ɫɮɟɪɟ ɂɌ ɨɛɵɱɧɨ ɧɟɫɜɟɞɭɳɢ ɜ ɨɛ-
ɥɚɫɬɢ ɂɄɌ, ɢ ɧɚɨɛɨɪɨɬ: ɫɜɹɡɢɫɬɵ ɢɦɟɸɬ ɫɦɭɬɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɚɤɢɯ ɫɨɜɪɟɦɟɧɧɵɯ ɂɌ, ɤɚɤ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ; 
ɫɪɟɞɫɬɜɚ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ (ɋɉɉɊ); 
ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ – ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɞɭɤɬɵ, ɪɟɚ-
ɥɢɡɭɸɳɢɟ ɋɂɆ ɩɨ ɆȾɆ ɞɥɹ ɤɜɚɡɢɨɩɬɢɦɚɥɶɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɧɟɪɟɮɥɟɤɬɨɪɧɵɦɢ ɋɋ [5-6; 8]. 
Ɉɬɞɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɡɚɫɥɭɠɢɜɚɸɬ ɷɮɮɟɤɬɢɜ-

ɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɰɢɮɪɨɜɚɧɧɵɯ ɛɢɡɧɟɫ-ɩɪɨ-
ɰɟɫɫɨɜ – ɫ ɭɱɟɬɨɦ ɫɨɤɪɚɳɟɧɢɹ ɬɪɭɞɨɜɵɯ ɪɟɫɭɪɫɨɜ, 
ɫɨɩɪɨɜɨɠɞɚɸɳɟɝɨ ɚɜɬɨɦɚɬɢɡɚɰɢɸ, ɚ ɬɚɤɠɟ ɢɧɧɨ-
ɜɚɰɢɨɧɧɵɯ ɩɟɪɫɩɟɤɬɢɜ. Ⱥɜɬɨɪɵ ɪɚɡɞɟɥɹɸɬ ɬɨɱɤɭ 
ɡɪɟɧɢɹ ɬɟɯ ɅɉɊ, ɤɬɨ ɩɨɥɚɝɚɟɬ, ɱɬɨ ɞɢɫɤɭɫɫɢɢ ɨ ɫɨ-
ɡɞɚɧɢɢ ɐɗ – ɷɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɜɨɞ ɢ ɜɟɫɨ-
ɦɵɣ ɲɚɧɫ ɩɪɢɜɥɟɱɶ ɜɧɢɦɚɧɢɟ ɨɛɳɟɫɬɜɚ ɤ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɢ ɜɧɟɞɪɟɧɢɹ ɰɢɮɪɨɜɵɯ ɂɄɌ ɩɨɫɪɟɞɫɬɜɨɦ 
ɂɌ ɜ ɧɨɜɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ (ɫɦ. 
ɪɢɫɭɧɨɤ 1). Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɛɢɡɧɟ-
ɫɚ, ɚ ɬɚɤɠɟ ɝɨɬɨɜɧɨɫɬɶ ɧɟ ɬɨɥɶɤɨ ɡɪɟɥɵɯ ɅɉɊ, ɧɨ 
ɢ ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ – ɛɭɞɭɳɢɯ ɦɚɝɢɫɬɪɨɜ ɢ 
ɛɚɤɚɥɚɜɪɨɜ ɤ ɜɵɩɨɥɧɟɧɢɸ ɬɚɤɨɝɨ ɪɨɞɚ ɩɪɨɟɤɬɨɜ, 
ɦɨɠɧɨ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɬɶ ɩɪɢɦɟɪɚɦɢ ɢɡ ɧɚɲɟɣ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶɫɤɨɣ ɩɪɚɤɬɢɤɢ.
ɋɨɰɢɚɥɶɧɨ-ɡɧɚɱɢɦɵɟ ɭɱɟɛɧɵɟ 
ɩɪɨɟɤɬɵ
Ɋɟɡɭɥɶɬɚɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ 

ɭɱɟɧɵɦɢ ɉȽɍɌɂ ɜ 2005-2016 ɝ.ɝ. ɫ ɩɪɢɜɥɟɱɟ-
ɧɢɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɢɤɨɜ, ɹɜɥɹɟɬɫɹ ɬɪɟɯɬɨɦɧɚɹ 
ɦɨɧɨɝɪɚɮɢɹ «ɇɨɜɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨ-
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Ⱦɢɦɨɜ ɗ.Ɇ., Ɇɚɫɥɨɜ Ɉ.ɇ.
ɝɢɢ: ɩɨɞɝɨɬɨɜɤɚ ɤɚɞɪɨɜ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ», 
ɝɞɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɭɩɪɚɜɥɟɧɢɹ ɛɢɡɧɟɫ-
ɩɪɨɰɟɫɫɚɦɢ ɩɪɟɞɩɪɢɹɬɢɣ ɫɜɹɡɢ ɫ ɩɪɢɦɟɧɟɧɢ-
ɟɦ ɪɟɢɧɠɢɧɢɪɢɧɝɚ [3], ɋɂɆ ɩɨ ɆȾɆ [4] ɢ ɢɧ-
ɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɋɉɉɊ [5]. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɫɜɨɣ ɜɤɥɚɞ ɜ ɩɨɞɝɨɬɨɜɤɭ ɷɬɢɯ ɤɧɢɝ ɜɧɟɫɥɢ 
ɫɬɭɞɟɧɬɵ ɉȽɍɌɂ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚɨɱɧɨɣ ɮɨɪɦɵ 
ɨɛɭɱɟɧɢɹ, ɩɪɟɞɫɬɚɜɢɜɲɢɟ ɦɚɬɟɪɢɚɥ ɜ ɜɢɞɟ ɜɵ-
ɩɭɫɤɧɵɯ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɪɚɛɨɬ (ȼɄɊ). ɉɨ-
ɫɤɨɥɶɤɭ ɷɬɨɬ ɩɪɨɰɟɫɫ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɫɢɯ ɩɨɪ, 
ɨɝɪɚɧɢɱɢɦɫɹ ɩɪɢɦɟɪɚɦɢ ɞɜɭɯ ɩɨɫɥɟɞɧɢɯ ɥɟɬ, ɧɟ 
ɜɨɲɟɞɲɢɦɢ ɜ [3-5].
ɋɬɭɞɟɧɬɤɚ ɮɚɤɭɥɶɬɟɬɚ ɡɚɨɱɧɨɝɨ ɨɛɭɱɟɧɢɹ ɇ. 

Ⱦɨɥɝɨɜɚ ɜ 2016-17 ɝ.ɝ. ɩɨɞɝɨɬɨɜɢɥɚ ɢ ɡɚɳɢɬɢɥɚ 
ȼɄɊ ɛɚɤɚɥɚɜɪɚ ɧɚ ɬɟɦɭ «Ɋɟɢɧɠɢɧɢɪɢɧɝ ɛɢɡ-
ɧɟɫ-ɩɪɨɰɟɫɫɚ ɨɡɞɨɪɨɜɥɟɧɢɹ ɢɧɜɚɥɢɞɨɜ ɧɚ ɛɚɡɟ 
ɫɚɧɚɬɨɪɢɹ «ɋɟɪɝɢɟɜɫɤɢɟ ɦɢɧɟɪɚɥɶɧɵɟ ɜɨɞɵ» [1]. ɋɩɢɧɚɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ ɫɚɧɚɬɨɪɢɹ, ɨɪɝɚɧɢ-
ɡɨɜɚɧɧɨɟ ɨɫɟɧɶɸ 1947 ɝ. ɧɚ ɛɚɡɟ ɝɨɫɩɢɬɚɥɹ ɞɥɹ 
ɮɪɨɧɬɨɜɢɤɨɜ, ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨ-
ɜɚɧɧɨɦ ɡɞɚɧɢɢ, ɝɞɟ ɤɨɦɩɥɟɤɫɧɨ ɪɟɚɛɢɥɢɬɢɪɭɸɬ 
ɩɚɰɢɟɧɬɨɜ ɫ ɩɨɫɥɟɞɫɬɜɢɹɦɢ ɬɪɚɜɦ ɫɩɢɧɧɨɝɨ ɢ 
ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ ɢ ɬɚɤɢɦɢ ɨɫɥɨɠɧɟɧɢɹɦɢ, ɤɚɤ 
ɬɪɨɮɢɱɟɫɤɚɹ ɹɡɜɚ, ɨɛɲɢɪɧɵɟ ɩɪɨɥɟɠɧɢ, ɨɫɬɟ-
ɨɦɢɟɥɢɬɵ ɢ ɧɚɪɭɲɟɧɢɟ ɮɭɧɤɰɢɣ ɬɚɡɨɜɵɯ ɨɪɝɚ-
ɧɨɜ, ɜ ɫɪɟɞɧɟɦ ɞɨ 2 ɬɵɫ. ɱɟɥɨɜɟɤ ɜ ɝɨɞ. Ɍɹɠɟɥɨ 
ɛɨɥɶɧɵɟ ɥɸɞɢ ɟɞɭɬ ɜ ɋɚɦɚɪɭ ɫɨ ɜɫɟɣ Ɋɨɫɫɢɢ: ɢɡ 
ɦɟɞɩɭɧɤɬɨɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɜɨɤɡɚɥɚ ɢ ɚɷɪɨ-
ɩɨɪɬɚ ɞɥɹ ɧɢɯ ɨɪɝɚɧɢɡɨɜɚɧ ɬɪɚɧɫɮɟɪɬ. 
ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɋɉɉɊ ɞɥɹ ɢɯ ɟɠɟɝɨɞɧɨɝɨ ɩɪɟ-

ɛɵɜɚɧɢɹ ɜ ɫɚɧɚɬɨɪɢɢ ɞɨɥɝɨɟ ɜɪɟɦɹ ɜɵɡɵɜɚɥɚ 
ɧɚɪɟɤɚɧɢɹ: ɨɛɦɟɧ ɩɢɫɶɦɚɦɢ ɢ ɬɟɥɟɝɪɚɦɦɚɦɢ, 
ɬɟɥɟɮɨɧɧɵɟ ɩɟɪɟɝɨɜɨɪɵ ɩɪɢ ɫɨɝɥɚɫɨɜɚɧɢɢ ɢɧ-
ɞɢɜɢɞɭɚɥɶɧɵɯ ɝɪɚɮɢɤɨɜ ɬɪɟɛɨɜɚɥɢ ɡɚɬɪɚɬ ɜɪɟ-
ɦɟɧɧɵɯ ɢ ɮɢɧɚɧɫɨɜɵɯ ɪɟɫɭɪɫɨɜ, ɧɟɪɜɢɪɨɜɚɥɢ 
ɦɚɥɨɩɨɞɜɢɠɧɵɯ ɥɸɞɟɣ – ɩɪɢɤɨɜɚɧɧɵɯ ɤ ɩɨ-
ɫɬɟɥɢ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɤɨɥɹɫɤɚɦɢ ɢ ɤɨɫɬɵɥɹɦɢ. 
Ⱥɜɬɨɪɨɦ ȼɄɊ ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɪɟɢɧɠɢɧɢɪɢɧɝ 
ɩɪɨɰɟɫɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɧɜɚɥɢɞɨɜ: ɨɬ ɡɚɤɚɡɚ 
ɩɭɬɟɜɤɢ ɢ ɩɪɨɟɡɞɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɞɨ ɨɮɨɪɦɥɟ-
ɧɢɹ ɨɬɱɟɬɚ, ɢ ɪɟɤɨɦɟɧɞɚɰɢɣ ɥɟɱɚɳɟɦɭ ɜɪɚɱɭ ɩɨ 
ɦɟɫɬɭ ɠɢɬɟɥɶɫɬɜɚ, ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɛɚɡ ɞɚɧ-
ɧɵɯ ɢ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬɚ 
ɱɟɪɟɡ ɫɟɬɶ Internet. ɉɪɢɧɹɬɵɣ ɦɟɫɬɧɨɣ ɚɞɦɢɧɢ-
ɫɬɪɚɰɢɢ ɩɪɨɟɤɬ ɧɟ ɛɵɥ, ɨɞɧɚɤɨ, ɜɨɫɬɪɟɛɨɜɚɧ ɧɚ 
ɛɨɥɟɟ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ – ɩɨɫɤɨɥɶɤɭ ɧɟ ɫɜɹɡɚɧ ɧɢ 
ɫ ɬɟɥɟɦɟɞɢɰɢɧɨɣ, ɧɢ ɫ ɩɪɢɨɛɪɟɬɟɧɢɟɦ ɞɨɪɨɝɨ-
ɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɚɦɤɚɯ ɐɗ.
Ɇɚɝɢɫɬɪɚɧɬ Ɇ. Ɏɪɨɥɨɜɚ ɜ 2017 ɝ. ɡɚɳɢɬɢɥɚ 

ȼɄɊ «ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɤɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟ-
ɲɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɮɭɧɤɰɢɨɧɚɥɚ ɨɠɢɞɚɟɦɨɣ 
ɩɨɥɟɡɧɨɫɬɢ», ɝɞɟ ɜɩɟɪɜɵɟ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɣ ɮɭɧɤɰɢɨɧɚɥ (ɞɚɥɟɟ ɎɈɉ) ɜ 
ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɜɵɛɨɪɚ ɤɜɚɡɢɨɩɬɢɦɚɥɶɧɵɯ 

ɪɟɲɟɧɢɣ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɋɋ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɋɂɆ ɩɨ ɆȾɆ. Ɇɚɤɫɢɦɚɥɶɧɨ ɩɪɨɫɬɨɣ ɩɨ ɢɡɧɚ-
ɱɚɥɶɧɨɣ ɫɯɟɦɟ: «ɩɪɟɞɩɨɥɚɝɚɟɦɵɟ ɞɨɯɨɞɵ ɦɢɧɭɫ 
ɩɥɚɧɢɪɭɟɦɵɟ ɪɚɫɯɨɞɵ», ɎɈɉ ɜ ɪɚɡɜɟɪɧɭɬɨɦ 
ɜɢɞɟ ɨɤɚɡɚɥɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɦ, ɨɛɴɟɤɬɢɜ-
ɧɵɦ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɛɢɡɧɟɫɚ [9-10]. Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɋɂɆ-ɦɨ-
ɞɟɥɢ ɩɨɡɜɨɥɢɥɢ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɩɪɢ 
ɪɟɲɟɧɢɢ ɫɨɰɢɚɥɶɧɨ-ɡɧɚɱɢɦɵɯ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ 
ɫ ɨɰɟɧɤɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɡ-
ɦɟɳɟɧɢɹ ɪɚɞɢɨɫɪɟɞɫɬɜ ɜ ɝɨɪɨɞɫɤɨɣ ɫɪɟɞɟ [11], 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɫɢɫɬɟɦ ɚɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ [12], ɷɤɨɥɨɝɨ-ɷɪɝɨɧɨɦɢɱɟɫɤɨɣ ɛɟɡ-
ɨɩɚɫɧɨɫɬɢ ɩɪɨɟɤɬɚ «ɂɧɬɟɪɧɟɬ ɜɟɳɟɣ» [13] ɢ ɞɪ. 
Ɇɚɝɢɫɬɪɚɧɬ Ʉ. ȼɚɭɥɢɧɚ ɜ 2017 ɝ. ɧɚ ɩɪɢɦɟɪɟ 

ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ «ɉɪɟɞɨɫɬɚɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬ-
ɜɟɧɧɵɯ ɢ ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɭɫɥɭɝ Ɇɧɨɝɨɮɭɧɤ-
ɰɢɨɧɚɥɶɧɵɦ ɐɟɧɬɪɨɦ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ» 
ɬɟɨɪɟɬɢɱɟɫɤɢ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɫɫɥɟɞɨɜɚɥɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɩɟɪɟɦɟɧɧɵɯ ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫ 
ɰɟɥɶɸ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɬɨɞɨɥɨɝɢɢ ɋɂɆ [14-15]. ȿɣ ɭɞɚɥɨɫɶ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ «ɩɪɢɧɰɢɩɚ ɛɟɡɪɚɡɥɢɱɢɹ» Ʌɚɩɥɚɫɚ ɩɪɢ ɨɩɪɟɞɟɥɟ-
ɧɢɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɟɪɟ-
ɦɟɧɧɵɯ ɜɟɞɟɬ ɤ ɫɨɤɪɚɳɟɧɢɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɨɛɴɟɤɬɚ ɢ ɪɚɞɢɤɚɥɶɧɨɦɭ ɭɥɭɱɲɟɧɢɸ ɨɩɟɪɚɬɢɜɧɨ-
ɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɫɪɟɞɟ AnyLogic ɛɟɡ ɭɳɟɪɛɚ 
ɞɥɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɟɝɨ ɪɟɡɭɥɶɬɚɬɨɜ, ɱɬɨ ɩɪɟɞɫɬɚɜ-
ɥɹɟɬɫɹ ɜɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɆȾɆ ɧɚɞ ɬɪɚɞɢ-
ɰɢɨɧɧɨɣ ɦɟɬɨɞɢɤɨɣ ɩɪɨɜɟɞɟɧɢɹ ɋɂɆ. 
Ɇɚɝɢɫɬɪɚɧɬɨɦ ɇ. Ʉɭɥɟɜɨɣ ɜ 2018 ɝ. ɪɚɡɪɚɛɨ-

ɬɚɧɚ ɢ ɪɟɚɥɢɡɨɜɚɧɚ ɋɂɆ-ɦɨɞɟɥɶ ɛɢɡɧɟɫ-ɩɪɨ-
ɰɟɫɫɚ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ ɡɞɚ-
ɧɢɣ» ɜ ɢɧɬɟɪɟɫɚɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɦɨɞɭɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ – ɩɪɨ-
ɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ, ɠɢɥɵɯ. ɋɨ-
ɰɢɚɥɶɧɚɹ ɡɧɚɱɢɦɨɫɬɶ ɩɪɨɟɤɬɚ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, 
ɱɬɨ ɜɨɡɜɟɞɟɧɢɟ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ ɫɜɹɡɚɧɨ ɫ ɭɫɤɨ-
ɪɟɧɢɟɦ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɧɚ 50-60% ɩɨ ɫɪɚɜɧɟ-
ɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ, ɭɥɭɱɲɟ-
ɧɢɟɦ ɭɫɥɨɜɢɣ ɨɤɭɩɚɟɦɨɫɬɢ ɜɥɨɠɟɧɧɵɯ ɫɪɟɞɫɬɜ, 
ɩɪɢɦɟɧɟɧɢɟɦ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɷɤɨɧɨɦɢɱɧɵɯ 
ɢɧɠɟɧɟɪɧɵɯ ɦɟɬɨɞɨɜ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɢɢ ɤɨ-
ɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɬɪɟɛɨɜɚɧɢɹɦ ɪɵɧɤɚ. Ɉɞɧɚɤɨ 
ɬɟɯɧɨɥɨɝɢɢ ɛɵɫɬɪɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɤɥɸɱɚɸɬ 
ɠɟɫɬɤɢɟ ɜɪɟɦɟɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɢ ɦɧɨɝɨɫɬɭ-
ɩɟɧɱɚɬɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɫɟɯ ɬɟɯɧɨɥɨɝɢ-
ɱɟɫɤɢɯ ɞɟɣɫɬɜɢɣ – ɜɜɢɞɭ ɱɟɝɨ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɶɸ ɩɪɢ 
ɜɵɫɨɤɨɣ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɮɪɚɝɦɟɧɬɚɪɧɨɫɬɢ 
ɢ ɧɟɝɚɬɢɜɧɨɦ ɜɥɢɹɧɢɢ ɰɟɥɨɝɨ ɪɹɞɚ ɫɥɭɱɚɣɧɵɯ 
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ɮɚɤɬɨɪɨɜ – ɩɪɟɨɞɨɥɟɧɢɸ ɤɨɬɨɪɵɯ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɩɪɢɦɟɧɟɧɢɟ ɋɂɆ ɩɨ ɆȾɆ. ɉɪɢɜɟɞɟɧɧɵɟ ɩɪɢ-
ɦɟɪɵ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɩɪɚɜɨɬɭ ɇ.ɇ. Ɇɨɢɫɟɟɜɚ, 
ɤɨɬɨɪɵɣ ɜ ɫɜɨɟ ɜɪɟɦɹ ɩɪɟɞɥɨɠɢɥ ɫɨɱɟɬɚɬɶ ɪɚɡ-
ɪɚɛɨɬɤɭ ɧɨɜɵɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɩɪɨɜɟɞɟɧɢɹ ɋɂɆ ɫ ɪɚɫɲɢɪɟɧɢɟɦ ɤɪɭɝɚ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɟɝɨ ɩɪɚɤɬɢɱɟɫɤɢɦ ɩɪɢɦɟɧɟɧɢɟɦ: ɜ ɬɨɦ ɱɢɫɥɟ, 
ɩɨɜɬɨɪɢɦ, ɫɢɥɚɦɢ ɫɚɦɵɯ ɦɨɥɨɞɵɯ ɩɨ ɜɨɡɪɚɫɬɭ 
ɢ ɨɩɵɬɭ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɪɚɦɤɚɯ ɫɨɡɞɚɜɚɟɦɨɣ ɫ 
ɢɯ ɭɱɚɫɬɢɟɦ ɐɗ.

ɇɚɭɱɧɵɟ ɩɪɨɟɤɬɵ ɜ ɨɛɥɚɫɬɢ ɋɂɆ 
ɩɨ ɆȾɆ
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɞɚɧɧɨɣ ɬɟɦɚɬɢɤɟ ɩɪɨɜɨ-

ɞɢɬ ɧɚɭɱɧɚɹ ɲɤɨɥɚ «ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɫɥɨɠɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɜ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɨ-ɷɤɨ-
ɧɨɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ», ɫɨɡɞɚɧɧɚɹ Ɋɨɫɫɢɣɫɤɨɣ 
Ⱥɤɚɞɟɦɢɟɣ ȿɫɬɟɫɬɜɟɧɧɵɯ ɇɚɭɤ ɧɚ ɛɚɡɟ ɤɚɮɟ-
ɞɪɵ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ» ɉȽɍɌɂ. ɂɞɟ-
ɨɥɨɝɢɸ ɲɤɨɥɵ ɢɥɥɸɫɬɪɢɪɭɟɬ ɫɯɟɦɚ ɋɍ ɤɨɪɩɨ-
ɪɚɰɢɢ, ɩɪɢɜɟɞɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 2, ɝɞɟ ɜ ɤɨɧɬɭɪ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɤɥɸɱɟɧɚ ɋɂɆ-ɦɨɞɟɥɶ ɩɨ ɆȾɆ, 
ɚ ɬɚɤɠɟ ɜɜɟɞɟɧɵ ɨɛɨɡɧɚɱɟɧɢɹ: ɏɉɅ – ɜɟɤɬɨɪ 
ɩɥɚɧɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ; 
ɏɎ– ɜɟɤɬɨɪ ɮɚɤɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɛɢɡɧɟɫ-
ɩɪɨɰɟɫɫɚ; ɏɊ – ɜɟɤɬɨɪ ɪɟɝɭɥɢɪɭɸɳɢɯ ɜɨɡɞɟɣɫɬ-
ɜɢɣ [4; 6; 8 ɢ ɞɪ.].
ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɨɣ ɫɯɟɦɵ ɜ 2010 ɝ. ɚɫɩɢɪɚɧɬ 

ɘ. Ɍɪɨɲɢɧ ɩɪɟɞɥɨɠɢɥ ɦɟɬɨɞ ɮɨɪɦɚɥɢɡɚɰɢɢ 
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɨɩɥɚɬɵ ɭɫɥɭɝ ɫɜɹɡɢ ɜ ɤɪɭɩɧɨɣ 
ɪɟɝɢɨɧɚɥɶɧɨɣ ɂɄɌ-ɤɨɦɩɚɧɢɢ ɢ ɜɩɟɪɜɵɟ ɪɚɡɪɚ-
ɛɨɬɚɥ ɋɍ ɞɚɧɧɵɦ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɦ, ɝɞɟ ɜɪɟɦɹ 
ɧɚ ɩɪɢɧɹɬɢɟ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ (ɜɤɥɸ-
ɱɚɹ ɪɚɛɨɬɭ ɋɂɆ-ɦɨɞɟɥɢ ɢ ɚɧɚɥɢɡ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɪɟɲɟɧɢɹ) ɫɨɤɪɚɬɢɥɨɫɶ ɛɨɥɟɟ ɱɟɦ ɜ ɫɟɦɶ 
ɪɚɡ [16]. ɗɬɨ ɹɜɢɥɨɫɶ ɩɪɚɤɬɢɱɟɫɤɢɦ ɩɨɞɬɜɟɪ-
ɠɞɟɧɢɟɦ ɢɞɟɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɋɂɆ ɩɨ ɆȾɆ ɞɥɹ 
ɫɧɢɠɟɧɢɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜɵɛɨɪɚ ɞɟɣɫɬɜɢɣ 

ɅɉɊ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɋɋ ɧɟɪɟɮɥɟɤɬɨɪɧɨɝɨ 
ɬɢɩɚ [6; 8; 17].
ȼ 2015 ɝ. ɚɫɩɢɪɚɧɬ Ʉ. Ⱥɝɪɨɜɚ ɪɚɡɪɚɛɨɬɚɥɚ ɢ 

ɢɫɫɥɟɞɨɜɚɥɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɋɂɆ-
ɦɨɞɟɥɢ ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ ɪɵɧɨɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɤɨɦɩɚɧɢɟɣ – ɭɱɚɫɬɧɢɤɨɦ ɷɥɟɤɬɪɨɧɧɵɯ ɬɨɪɝɨɜɵɯ 
ɩɥɨɳɚɞɨɤ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɩɢɨɧɟɪɫɤɨɣ 
ɜ ɩɥɚɧɟ ɮɨɪɦɚɥɢɡɚɰɢɢ ɛɢɡɧɟɫɚ ɤɚɤ ɨɞɧɨɝɨ ɢɡ 
ɪɟɚɥɶɧɵɯ ɩɭɬɟɣ ɤ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɟ [18]. 
ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɩɪɨɲɟɥ ɝɨɫɭɞɚɪɫɬɜɟɧ-
ɧɭɸ ɪɟɝɢɫɬɪɚɰɢɸ ɢ ɧɚɲɟɥ ɩɪɢɦɟɧɟɧɢɟ ɜ ɋɉɉɊ 
ɪɟɚɥɶɧɨɣ ɤɨɪɩɨɪɚɰɢɢ.
ȼɚɠɧɨɟ ɧɚɭɱɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɫɜɹɡɚɧɨ ɫ ɪɚɡ-

ɪɚɛɨɬɤɨɣ ɋɍ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹɦɢ ɫ ɤɥɢɟɧɬɚɦɢ 
ɤɨɪɩɨɪɚɰɢɢ: Customer Relationship Management (CRM-Systems, ɞɪɭɝɨɟ ɧɚɡɜɚɧɢɟ – ɫɢɫɬɟɦ ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɭɫɥɭɝ ɩɨ ɡɚɤɚɡɭ ɤɥɢɟɧɬɚ), ɩɨɞ ɪɭɤɨ-
ɜɨɞɫɬɜɨɦ Ɇ.Ⱥ. Ȼɨɝɨɦɨɥɨɜɨɣ. Ɋɨɥɶ CRM-Systems 
ɜ ɫɨɡɞɚɜɚɟɦɨɣ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɐɗ ɩɟɪɟɨɰɟɧɢɬɶ 
ɬɪɭɞɧɨ, ɩɨɫɤɨɥɶɤɭ ɫɪɟɞɢ ɂɌ, ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢ-
ɫɭɧɤɟ 1, ɩɨ ɤɪɢɬɟɪɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɨɧɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨɟ ɦɟɫɬɨ. Ɉɛɲɢɪɧɭɸ 
ɛɢɛɥɢɨɝɪɚɮɢɸ ɜ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɂɌ ɜ ɢɧɬɟ-
ɪɟɫɚɯ ɐɗ ɫɨɫɬɚɜɥɹɸɬ ɬɪɭɞɵ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɧɚ-
ɭɱɧɨɣ ɲɤɨɥɵ Ȼɨɝɞɚɧɨɜɨɣ ȿ.Ⱥ., Ⱦɢɹɡɢɬɞɢɧɨɜɨɣ 
Ⱥ.Ɋ., ɀɞɚɧɨɜɨɣ ȿ.ɂ., Ʉɨɧɵɠɟɜɨɣ ɇ.ȼ., ɏɚɥɢɦɨ-
ɜɚ Ɋ.Ɋ. Ʉɚɱɟɫɬɜɟɧɧɨ ɧɨɜɵɣ ɷɬɚɩ ɟɟ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɫɜɹɡɚɧ ɫ ɩɟɪɟɜɨɞɨɦ ɧɚ ɪɭɫɫɤɢɣ ɹɡɵɤ ɮɭɧɞɚɦɟɧ-
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Ⱦɢɦɨɜ ɗ.Ɇ., Ɇɚɫɥɨɜ Ɉ.ɇ.
ɬɚɥɶɧɨɝɨ ɬɪɭɞɚ ɨɫɧɨɜɨɩɨɥɨɠɧɢɤɚ ɫɭɛɴɟɤɬɢɜɧɵɯ 
ɬɟɨɪɢɣ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɨɠɢɞɚɟɦɨɣ ɩɨɥɟɡɧɨɫɬɢ 
Ʌ. Ⱦɠ. ɋɷɜɢɞɠɚ «The Foundations of Statistics» (N.Y.: Wiley, 1954, 310 p.), ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹ-
ɸɬ ɚɫɩɢɪɚɧɬ ɂ. ɒɚɬɚɥɨɜ ɢ ɦɚɝɢɫɬɪɚɧɬ Ʉ. ɘɤɥɚ-
ɫɨɜ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɩɪɨɮɟɫɫɨɪɚ ȼ.Ⱥ. Ⱥɛɪɚɦɨɜɚ. 
ɉɨɦɢɦɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɞɚɧɧɵɣ 
ɩɪɨɟɤɬ ɫɩɨɫɨɛɫɬɜɭɟɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɨɣ ɢ ɮɢɥɨɫɨɮɫɤɨɣ ɨɫɧɨɜɵ ɞɥɹ ɪɚɡɜɢɬɢɹ ɢ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɋɂɆ ɩɨ ɆȾɆ.
Ʉ ɫɨɠɚɥɟɧɢɸ, ɞɟɹɬɟɥɶɧɨɫɬɶ ɭɩɨɦɹɧɭɬɨɣ ɧɚ-

ɭɱɧɨɣ ɲɤɨɥɵ ɩɪɨɞɨɥɠɚɟɬɫɹ ɚɫɩɢɪɚɧɬɚɦɢ ɢ ɦɚ-
ɝɢɫɬɪɚɧɬɚɦɢ ɉȽɍɌɂ ɰɟɥɢɤɨɦ ɧɚ ɢɧɢɰɢɚɬɢɜɧɨɣ 
ɨɫɧɨɜɟ – ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɪɚɡɪɚɛɨɬɤɚɦɢ [3-6], ɞɚɠɟ 
ɬɢɩɨɝɪɚɮɫɤɢɟ ɪɚɫɯɨɞɵ ɩɨ ɩɭɛɥɢɤɚɰɢɢ ɤɨɬɨɪɵɯ 
ɛɵɥɢ ɨɩɥɚɱɟɧɵ ɜɧɟɲɧɢɦɢ ɫɩɨɧɫɨɪɚɦɢ. ɑɬɨ, 
ɜɩɪɨɱɟɦ, ɧɟɭɞɢɜɢɬɟɥɶɧɨ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɪɨ-
ɜɨɣ ɩɪɚɤɬɢɤɟ: ɜɟɞɶ, ɧɚɩɪɢɦɟɪ, ɨɛɴɟɦ ɱɚɫɬɧɵɯ 
ɩɨɠɟɪɬɜɨɜɚɧɢɣ ɭɧɢɜɟɪɫɢɬɟɬɚɦ ɋɒȺ ɜ 2015 
ɝ. ɫɨɫɬɚɜɢɥ $ 40,3 ɦɥɪɞ. ɇɟ ɤɨɦɦɟɧɬɢɪɭɹ ɷɬɢ 
ɰɢɮɪɵ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɦɟɪɚ ɤɪɚɬɤɨ 
ɩɪɟɞɫɬɚɜɢɦ ɪɟɡɭɥɶɬɚɬɵ ɋɂɆ ɩɨ ɆȾɆ ɧɚ ɛɚɡɟ AnyLogic ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɞɟɥɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚ-
ɱɟɫɬɜɚ (ɈɆɄ) ɤɪɭɩɧɨɣ ɪɟɝɢɨɧɚɥɶɧɨɣ ɂɌ-ɤɨɦ-
ɩɚɧɢɢ [19].
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɈɆɄ 
ɤɨɪɩɨɪɚɰɢɢ
ɋɨɞɟɪɠɚɬɟɥɶɧɚɹ ɦɨɞɟɥɶ, ɮɨɪɦɚɥɢɡɚɰɢɹ 

ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɋɂɆ 
ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɤɨɧɰɟɩɰɢɢ ɞɢɫɤɪɟɬɧɨ-ɫɨɛɵ-
ɬɢɣɧɨɝɨ ɦɟɬɨɞɚ, ɞɢɧɚɦɢɤɚ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɥɟɞɭɸ-
ɳɢɯ ɨɩɟɪɚɰɢɣ: ɪɚɡɪɚɛɨɬɤɚ ɢɥɢ ɚɤɬɭɚɥɢɡɚɰɢɹ 
ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɚ; ɪɚɡɦɟɳɟɧɢɟ ɞɨɤɭ-
ɦɟɧɬɚ ɧɚ ɷɬɚɩɚɯ ɩɪɨɜɟɪɤɢ ɪɟɰɟɧɡɢɪɨɜɚɧɢɹ ɢ 
ɫɨɝɥɚɫɨɜɚɧɢɹ; ɩɨɞɝɨɬɨɜɤɚ ɡɚɩɪɨɫɚ ɨɛ ɭɬɜɟɪ-
ɠɞɟɧɢɢ; ɭɬɜɟɪɠɞɟɧɢɟ ɞɨɤɭɦɟɧɬɚ; ɩɭɛɥɢɤɚɰɢɹ – ɧɚɞ ɫɭɳɧɨɫɬɹɦɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨ-
ɛɨɣ ɡɚɹɜɤɢ, ɩɨɫɬɭɩɚɸɳɢɟ ɨɬ ɫɨɬɪɭɞɧɢɤɨɜ ɤɨɦ-
ɩɚɧɢɢ. Ʉɨɧɟɱɧɚɹ ɰɟɥɶ ɫɨɫɬɨɢɬ ɜ ɩɨɞɛɨɪɟ ɱɢɫɥɚ 
ɫɨɬɪɭɞɧɢɤɨɜ ɈɆɄ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ, ɜɨ-
ɩɟɪɜɵɯ, ɢɡ ɡɚɹɜɨɤ ɧɟ ɨɛɪɚɡɨɜɵɜɚɥɚɫɶ ɨɱɟɪɟɞɶ, 
ɚ ɜɨ-ɜɬɨɪɵɯ, ɡɚɬɪɚɬɵ ɤɨɦɩɚɧɢɢ ɧɚ ɨɩɥɚɬɭ ɬɪɭ-
ɞɚ ɛɵɥɢ ɦɢɧɢɦɚɥɶɧɵɦɢ.
Ȼɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɞɚɱɢ ɜ ɈɆɄ 

ɱɟɪɟɡ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɡɚ-
ɹɜɨɤ ɨɬ ɫɨɬɪɭɞɧɢɤɨɜ ɧɚ ɪɚɡɪɚɛɨɬɤɭ, ɩɟɪɟɫɦɨɬɪ 
ɢɥɢ ɪɟɞɚɤɰɢɸ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɤɨɬɨ-
ɪɵɦɢ ɪɚɫɩɨɥɚɝɚɟɬ ɂɌ-ɤɨɦɩɚɧɢɹ. ɉɪɢ ɩɨɥɭɱɟ-
ɧɢɢ ɡɚɹɜɤɢ ɫɩɟɰɢɚɥɢɫɬ ɈɆɄ ɜɧɨɫɢɬ ɬɪɟɛɭɟɦɵɟ 
ɢɡɦɟɧɟɧɢɹ ɜ ɞɨɤɭɦɟɧɬ – ɩɨɫɥɟ ɱɟɝɨ ɨɧ ɪɚɡɦɟɳɚ-
ɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ɜ Intra-net, ɝɞɟ ɩɪɟɞ-
ɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɨɛɫɭɠɞɟɧɢɹ ɢ ɫɨ-

ɝɥɚɫɨɜɚɧɢɹ. ȼ ɫɥɭɱɚɟ ɭɫɩɟɲɧɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ 
ɞɨɤɭɦɟɧɬ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɭɬɜɟɪɠɞɟɧɢɟ ɢ ɡɚɬɟɦ 
ɩɭɛɥɢɤɭɟɬɫɹ. ɇɚ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɨɤɚɡɵɜɚɟɬ ɜɥɢ-
ɹɧɢɟ ɰɟɥɵɣ ɪɹɞ ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ: ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɨɬɩɪɚɜɤɢ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɨɝɥɚɫɨɜɚ-
ɧɢɟ; ɩɟɪɟɱɟɧɶ ɢ ɨɛɴɟɦɵ ɪɟɫɭɪɫɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ 
ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ, ɩɟɪɟɫɦɨɬɪɚ, ɪɟɞɚɤɰɢɢ ɞɨɤɭɦɟɧ-
ɬɚ ɢ ɬ.ɞ. ɇɚ ɦɨɦɟɧɬ ɩɪɨɜɟɞɟɧɢɹ ɋɂɆ ɩɨɬɨɤ ɡɚɹ-
ɜɨɤ ɞɨɫɬɢɝ ɬɚɤɨɝɨ ɭɪɨɜɧɹ, ɱɬɨ ɈɆɄ ɡɚɱɚɫɬɭɸ ɧɟ 
ɭɫɩɟɜɚɥ ɨɛɫɥɭɠɢɜɚɬɶ ɢɯ ɜ ɨɬɜɟɞɟɧɧɵɟ ɫɪɨɤɢ ɢ 
ɪɭɤɨɜɨɞɫɬɜɨɦ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɞɜɚ ɫɩɨɫɨɛɚ ɪɟ-
ɲɢɬɶ ɜɨɡɧɢɤɲɭɸ ɩɪɨɛɥɟɦɭ.1. ɉɪɢɟɦ ɧɚ ɪɚɛɨɬɭ ɧɨɜɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ – 
ɩɨɥɚɝɚɹ, ɱɬɨ ɟɫɥɢ ɡɚɹɜɤɢ ɛɭɞɭɬ ɪɚɫɩɪɟɞɟɥɟɧɵ ɧɚ 
ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɫɨɬɪɭɞɧɢɤɨɜ ɈɆɄ, ɬɨ ɨɱɟɪɟɞɟɣ 
ɧɟ ɛɭɞɟɬ. Ɉɞɧɚɤɨ ɩɪɢ ɚɧɚɥɢɡɟ ɫɢɬɭɚɰɢɢ ɜɵɹɫ-
ɧɢɥɨɫɶ, ɱɬɨ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɡɚɹɜɤɢ ɜ ɈɆɄ ɬɪɟɬɶ 
ɜɪɟɦɟɧɢ ɬɪɚɬɢɬɫɹ ɧɟ ɧɚ ɩɪɨɰɟɫɫɧɭɸ, ɚ ɧɚ ɪɭɬɢɧ-
ɧɭɸ ɱɚɫɬɶ ɪɚɛɨɬɵ – ɫɜɹɡɚɧɧɭɸ ɫ ɪɚɡɦɟɳɟɧɢɟɦ 
ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɫɨɝɥɚɫɨɜɚɧɢɹ, 
ɨɬɩɪɚɜɤɭ ɩɢɫɟɦ, ɡɚɩɨɥɧɟɧɢɟɦ ɫɬɚɬɢɫɬɢɤɢ ɢ ɬ.ɩ. 
ɉɨɷɬɨɦɭ ɨɬɞɚɜɚɬɶ ɩɪɟɞɩɨɱɬɟɧɢɟ ɷɬɨɦɭ ɫɩɨɫɨɛɭ 
ɧɟɥɶɡɹ.2. Ɋɚɡɞɟɥɟɧɢɟ ɮɭɧɤɰɢɣ ɫɨɬɪɭɞɧɢɤɨɜ ɈɆɄ ɢ 
ɩɪɢɟɦ ɧɚ ɪɚɛɨɬɭ ɩɨɦɨɳɧɢɤɨɜ ɫɩɟɰɢɚɥɢɫɬɨɜ – ɫ 
ɬɟɦ, ɱɬɨɛɵ ɜ ɨɫɧɨɜɧɨɦ ɨɧɢ ɜɵɩɨɥɧɹɥɢ ɪɭɬɢɧ-
ɧɭɸ, ɧɨ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɭɸ ɢ ɧɟɡɚɦɟɧɢɦɭɸ 
ɱɚɫɬɶ ɨɛɳɟɣ ɪɚɛɨɬɵ.
ɋɯɟɦɚ ɦɨɞɟɥɢɪɭɸɳɟɝɨ ɚɥɝɨɪɢɬɦɚ ɞɟɹɬɟɥɶ-

ɧɨɫɬɢ ɈɆɄ ɫɨɞɟɪɠɢɬ ɨɛɴɟɤɬɵ ɩɪɨɰɟɫɫɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɢɛɥɢɨɬɟɤɢ Enterprise Library 
ɫɪɟɞɵ AnyLogic, ɜ ɬɨɦ ɱɢɫɥɟ ɨɛɴɟɤɬɵ ɞɥɹ ɨɩ-
ɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɩɪɨɰɟɫɫɚ: Source (ɢɫɬɨɱɧɢɤ), Sink (ɜɵɯɨɞ ɢɡ ɫɢɫɬɟɦɵ), Delay (ɡɚɞɟɪɠɤɚ), Queue (ɨɱɟɪɟɞɶ), Service (ɨɛɫɥɭɠɢɜɚɧɢɟ), Select Output (ɜɵɛɨɪ ɩɭɬɢ) ɢ ɬ.ɞ., ɚ ɬɚɤɠɟ ɞɥɹ ɡɚɞɟɣɫɬ-
ɜɨɜɚɧɧɵɯ ɜ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɟ ɪɟɫɭɪɫɨɜ. ɉɟɪɢɨɞ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɦɟɫɹɰɚɯ, ɩɪɢɱɟɦ ɫ 
ɩɨɦɨɳɶɸ ɧɚɫɬɪɨɣɤɢ ɪɚɫɩɢɫɚɧɢɹ ɭɱɢɬɵɜɚɸɬɫɹ 
ɬɨɥɶɤɨ ɪɚɛɨɱɢɟ ɞɧɢ ɧɟɞɟɥɢ.
ɉɨɫɤɨɥɶɤɭ ɜ ɈɆɄ ɨɬ ɫɨɬɪɭɞɧɢɤɨɜ ɤɨɦɩɚɧɢɢ 

ɩɨɫɬɭɩɚɸɬ ɡɚɹɜɤɢ ɱɟɬɵɪɟɯ ɬɢɩɨɜ: ɧɚ ɪɚɡɪɚɛɨɬɤɭ 
ɧɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, ɪɟɞɚɤɰɢɸ, ɩɟɪɟɫɦɨɬɪ ɢ ɪɚɡ-
ɦɟɳɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɞɨɤɭɦɟɧɬɚ, ɢɫɯɨɞɧɵɟ 
ɞɚɧɧɵɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɜɯɨɞɧɨɣ ɩɨɬɨɤ ɋɆɈ, 
ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɬɱɟɬɚ ɤɨɦ-
ɩɚɧɢɢ ɡɚ ɝɨɞɨɜɨɣ ɩɟɪɢɨɞ ɩɨ ɜɫɟɦ ɪɚɡɪɚɛɨɬɚɧ-
ɧɵɦ, ɩɟɪɟɫɦɨɬɪɟɧɧɵɦ, ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɵɦ ɢ 
ɪɚɡɦɟɳɟɧɧɵɦ ɞɨɤɭɦɟɧɬɚɦ ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɱɟɧ-
ɧɨɝɨ ɧɚ ɧɢɯ ɜɪɟɦɟɧɢ.
Ƚɥɚɜɧɨɟ ɦɟɧɸ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɟɪɚɪɯɢ-

ɱɟɫɤɭɸ ɞɢɚɥɨɝɨɜɭɸ ɫɢɫɬɟɦɭ ɞɨɫɬɭɩɚ ɤ ɮɭɧɤ-
ɰɢɹɦ ɫɢɫɬɟɦɵ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɋɂɆ-ɦɨɞɟɥɶ ɩɨ-
ɡɜɨɥɹɟɬ «ɩɪɨɢɝɪɵɜɚɬɶ» ɥɸɛɵɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ 
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Dimov Ad.M, Maslov O.N.
ɤɨɦɛɢɧɚɰɢɢ ɦɟɠɞɭ ɢɦɟɸɳɢɦɢɫɹ ɢ ɩɥɚɧɢɪɭ-
ɟɦɵɦɢ ɪɟɫɭɪɫɚɦɢ ɈɆɄ ɫ ɭɱɟɬɨɦ ɜɢɞɨɜ ɢ ɨɛɴ-
ɟɦɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, ɜɵɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 
ɹɜɥɹɸɬɫɹ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɢ ɩɪɨɰɟɧɬ ɜɵɩɨɥɧɟɧɧɵɯ ɡɚɹɜɨɤ, ɩɪɨɰɟɧɬ ɨɬɦɟɧɟɧɧɵɯ ɡɚ-

ɹɜɨɤ ɢ ɩɪɨɰɟɧɬ ɡɚɹɜɨɤ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɚɛɨɬɟ, ɚ 
ɬɚɤɠɟ ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ 
ɩɨɦɨɳɧɢɤɨɜ ɫɩɟɰɢɚɥɢɫɬɨɜ. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɋɂɆ ɩɨ ɆȾɆ (ɫɦ. ɪɢɫɭ-
ɧɨɤ 4) ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ «Ɂɚɬɪɚɬɵ 
ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ» ɞɨɫɬɢɝɚɟɬ ɦɢɧɢɦɭɦɚ ɩɪɢ ɩɪɢ-
ɧɹɬɢɢ ɜ ɲɬɚɬ ɬɪɟɯ ɧɨɜɵɯ ɫɨɬɪɭɞɧɢɤɨɜ: ɩɨɦɨɳ-
ɧɢɤɨɜ ɫɩɟɰɢɚɥɢɫɬɚ ɈɆɄ, ɫ ɩɨɪɭɱɟɧɢɟɦ ɢɦ ɪɚɛɨɬ 
ɩɨ ɪɟɞɚɤɰɢɢ ɞɨɤɭɦɟɧɬɨɜ ɢ ɪɚɡɦɟɳɟɧɢɸ ɞɨɤɭ-
ɦɟɧɬɨɜ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɫɨɝɥɚɫɨɜɚɧɢɹ. Ɉɬɫɸɞɚ 
ɫɥɟɞɭɟɬ ɩɪɟɞɥɚɝɚɟɦɨɟ ɪɟɲɟɧɢɟ: ɪɚɡɞɟɥɢɬɶ ɮɭɧɤ-
ɰɢɢ ɫɨɬɪɭɞɧɢɤɨɜ ɈɆɄ ɢ ɩɪɢɧɹɬɶ ɧɚ ɪɚɛɨɬɭ ɬɪɟɯ 
ɩɨɦɨɳɧɢɤɨɜ ɫɩɟɰɢɚɥɢɫɬɨɜ. Ɉɩɵɬ ɪɚɡɪɚɛɨɬɤɢ 
ɋɂɆ-ɦɨɞɟɥɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɈɆɄ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɫɪɟɞɵ AnyLogic 
ɩɨɡɜɨɥɹɟɬ ɧɚɝɥɹɞɧɨ ɢ ɷɮɮɟɤɬɢɜɧɨ ɪɟɲɚɬɶ ɞɨɫɬɚ-
ɬɨɱɧɨ ɜɚɠɧɵɟ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɭɩɪɚɜɥɟɧɢɟɦ 
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚɦɢ ɂɌ-ɤɨɪɩɨɪɚɰɢɢ. Ʌɢɮɬɢɧɝ ɡɧɚɧɢɣ ɜ ɫɢɫɬɟɦɟ ȽɊɂɁ

ɋ ɧɚɭɱɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɨɞɢɧ ɩɪɨɫɬɨɣ ɜɨɩɪɨɫ: ɱɟɝɨ ɩɪɢ 
ɢɦɟɸɳɢɯɫɹ ɪɟɫɭɪɫɚɯ – ɩɪɢɪɨɞɧɵɯ, ɬɪɭɞɨɜɵɯ, 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ, ɬɜɨɪɱɟɫɤɢɯ – Ɋɨɫɫɢɢ ɧɟ ɯɜɚ-
ɬɚɟɬ, ɱɬɨɛɵ ɫ ɭɜɟɪɟɧɧɨɫɬɶɸ ɫɦɨɬɪɟɬɶ ɜ ɛɭɞɭ-
ɳɟɟ? ɂ ɞɚɬɶ ɨɬɜɟɬ: ɷɮɮɟɤɬɢɜɧɨ ɞɟɣɫɬɜɭɸɳɟɣ 
ɫɢɫɬɟɦɵ ȽɊɂɁ, ɜɚɪɢɚɧɬɚɦɢ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚ-
ɸɬ ɫɟɝɨɞɧɹ ɧɟɫɪɚɜɧɟɧɧɨ ɛɨɥɟɟ ɛɟɞɧɵɟ ɜɨ ɜɫɟɯ 
ɨɬɧɨɲɟɧɢɹɯ ɡɚɪɭɛɟɠɧɵɟ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟ-
ɫɤɢɟ ɋɋ [1]. 
ɋɯɟɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɡɧɚɧɢɣ ɜ ɫɢɫɬɟɦɟ 

ȽɊɂɁ ɢɥɥɸɫɬɪɢɪɭɟɬ ɪɢɫɭɧɨɤ 5: ɦɧɨɠɟɫɬɜɨ ɚɤ-
ɫɢɨɥɨɝɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɩɪɢ ɜɟɪɢɮɢɤɚɰɢɢ ɨɛɪɚ-
ɡɭɟɬ ɩɨɞɦɧɨɠɟɫɬɜɨ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɡɧɚɧɢɣ 
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Ⱦɢɦɨɜ ɗ.Ɇ., Ɇɚɫɥɨɜ Ɉ.ɇ.

Ʉɪɢɡɢɫ ɧɚɧɨɫɢɬ ɭɞɚɪ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨ ɜɫɟɦ 
ɬɪɟɦ ɭɪɨɜɧɹɦ (ɫɥɨɹɦ, ɷɲɟɥɨɧɚɦ) ɢɟɪɚɪɯɢɱɟ-
ɫɤɨɣ ɩɢɪɚɦɢɞɵ [22], ɨɞɧɚɤɨ ɟɫɥɢ ɷɥɢɬɚ ɫɬɪɟ-
ɦɢɬɫɹ ɩɟɪɟɥɨɠɢɬɶ ɦɚɤɫɢɦɭɦ ɩɪɨɛɥɟɦ ɧɚ ɩɪɨ-
ɦɟɠɭɬɨɱɧɵɣ II ɭɪɨɜɟɧɶ: ɦɟɧɟɞɠɟɪɨɜ ɫɪɟɞɧɟɝɨ 
ɡɜɟɧɚ, ɦɚɥɵɣ ɛɢɡɧɟɫ, ɪɹɞɨɜɵɯ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ 
ɢ ɫɨɬɪɭɞɧɢɤɨɜ ɜɭɡɨɜ, ɞɢɫɤɪɟɞɢɬɢɪɭɹ ɢ ɪɟɡɤɨ 
ɫɨɤɪɚɳɚɹ ɢɯ ɤɨɥɢɱɟɫɬɜɨ, ɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨ- ɝɨ ɨɛɪɚɡɭɟɬɫɹ ɧɟɝɚɬɢɜɧɵɣ ɪɚɡɪɵɜ ɦɟɠɞɭ I ɢ III 

ɭɪɨɜɧɹɦɢ (ɫɦ. ɪɢɫɭɧɨɤ 6ɛ). ɉɨɫɤɨɥɶɤɭ ɭɪɨɜɟɧɶ II ɜ ɩɢɪɚɦɢɞɟ ɮɚɤɬɢɱɟɫɤɢ «ɢɫɱɟɡɚɟɬ», ɤɨɪɩɨ-
ɪɚɰɢɹ ɫ ɬɚɤɨɣ ɫɬɪɭɤɬɭɪɨɣ ɫɬɚɧɨɜɢɬɫɹ ɧɟɠɢɡ-
ɧɟɫɩɨɫɨɛɧɨɣ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɧɚ ɪɢ-
ɫɭɧɤɟ 6ɛ ɞɥɹ ɮɭɧɤɰɢɨɧɟɪɨɜ III ɭɪɨɜɧɹ ɞɨɫɬɭɩ 
ɤ ɬɨɩ-ɭɪɨɜɧɸ ɧɟɜɨɡɦɨɠɟɧ, ɚ ɦɚɥɨɱɢɫɥɟɧɧɚɹ 
ɷɥɢɬɚ I ɭɪɨɜɧɹ ɧɟɫɩɨɫɨɛɧɚ ɭɩɪɚɜɥɹɬɶ ɢɦɢ ɛɟɡ 

(ɂȼɁ), ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɢɛɨɥɟɟ 
ɰɟɧɧɭɸ ɞɥɹ ɅɉɊ ɱɚɫɬɶ ɡɧɚɧɢɣ, ɭɫɩɟɲɧɨ ɩɪɨɯɨ-
ɞɹɳɢɯ ɜɟɪɢɮɢɤɚɰɢɸ, ɱɬɨ ɨɬɥɢɱɚɟɬ ɢɯ ɨɬ ɥɨɠ-
ɧɵɯ (ɲɚɪɥɚɬɚɧɫɤɢɯ) ɡɧɚɧɢɣ [20]. 
Ɋɢɫɭɧɨɤ 5. ɋɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɡɧɚɧɢɣ ɜ ɫɢɫɬɟɦɟ 

ȽɊɂɁ

ɉɨɫɤɨɥɶɤɭ ɦɚɤɫɢɦɚɥɶɧɭɸ ɤɨɦɦɟɪɱɟɫɤɭɸ 
ɫɬɨɢɦɨɫɬɶ ɢɦɟɸɬ ɂȼɁ, ɞɥɹ ɅɉɊ ɫɟɝɨɞɧɹ ɠɢɡ-
ɧɟɧɧɨ ɜɚɠɧɨ ɢɫɤɚɬɶ ɢ ɪɚɫɲɢɪɹɬɶ ɬɨɱɤɢ ɫɨɩɪɢ-
ɤɨɫɧɨɜɟɧɢɹ ɦɟɠɞɭ ɚɤɫɢɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɜɟɪɢ-
ɮɢɰɢɪɨɜɚɧɧɵɦɢ ɡɧɚɧɢɹɦɢ. Ʌɸɛɵɟ ɢɫɬɨɱɧɢɤɢ 
ɂȼɁ ɩɪɟɞɫɬɚɜɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ, ɞɢɚ-
ɩɚɡɨɧ ɝɢɩɨɬɟɡ ɨɛ ɢɯ ɩɪɨɢɫɯɨɠɞɟɧɢɢ ɤɚɤ ɧɢɤɨɝ-
ɞɚ ɲɢɪɨɤ: ɨɬ ɢɧɨɩɥɚɧɟɬɧɨɝɨ ɚɞɪɟɫɚ ɩɟɪɟɞɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɞɨ ɪɚɫɫɟɤɪɟɱɟɧɧɵɯ ɫɜɟɞɟɧɢɣ ɨ ɪɚɡ-
ɜɟɞɚɧɧɵɯ ɞɨɫɬɢɠɟɧɢɹɯ ɤɨɧɤɭɪɟɧɬɨɜ.
Ɉɞɧɚɤɨ ɨɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɪɢ ɷɜɨ-

ɥɸɰɢɨɧɧɨɦ ɪɚɡɜɢɬɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɤɪɭɩɢɰɵ 
ɂȼɁ, ɫ ɨɝɪɨɦɧɵɦ ɬɪɭɞɨɦ ɞɨɛɵɜɚɟɦɵɟ ɷɧɬɭɡɢ-

ɚɫɬɚɦɢ ɢ ɩɨɞɜɢɠɧɢɤɚɦɢ, ɩɪɟɞɚɧɧɵɦɢ ɧɚɭɤɟ, 
ɚ ɬɚɤɠɟ ɨɬɤɪɵɬɢɹ ɢ ɪɵɜɤɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ 
ɪɟɜɨɥɸɰɢɨɧɧɵɯ ɜɡɪɵɜɚɯ ɜ ɩɪɨɰɟɫɫɟ ɩɨɡɧɚɧɢɹ. 
ɂɞɟɬ ɥɢ ɩɪɢ ɷɬɨɦ ɞɜɢɠɟɧɢɟ ɩɨ ɡɚɪɚɧɟɟ ɨɩɪɟɞɟ-
ɥɟɧɧɨɣ ɤɪɢɜɨɣ ɢɥɢ ɫɚɦ ɷɬɨɬ ɦɚɪɲɪɭɬ ɫɤɥɚɞɵ-
ɜɚɟɬɫɹ ɢɡ ɦɧɨɠɟɫɬɜɚ ɢɧɬɭɢɬɢɜɧɵɯ ɫɬɨɯɚɫɬɢɱɟ-
ɫɤɢɯ ɞɟɣɫɬɜɢɣ – ɫɤɚɡɚɬɶ ɬɪɭɞɧɨ. 
Ⱦɨɛɚɜɢɦ, ɱɬɨ ɥɢɮɬɢɧɝ ɡɧɚɧɢɣ «ɫɧɢɡɭ-ɜɜɟɪɯ» 

ɧɚ ɪɢɫɭɧɤɟ 5 ɢɦɟɟɬ ɞɥɹ ɪɵɧɤɚ ɜɚɠɧɨɟ ɩɪɚɤɬɢ-
ɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, ɩɨɫɤɨɥɶɤɭ ɧɚ ɢɧɧɨɜɚɰɢɨɧɧɨɦ 
ɭɪɨɜɧɟ ɨɧ ɫɜɹɡɚɧ ɫ ɩɨɥɭɱɟɧɢɟɦ ɫɜɟɪɯɩɪɢɛɵɥɟɣ, 
ɪɚɡɨɦ ɨɩɪɚɜɞɵɜɚɸɳɢɯ ɜɫɟ ɡɚɬɪɚɬɵ ɢ ɥɸɛɵɟ 
ɞɪɭɝɢɟ ɞɟɣɫɬɜɢɹ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɦɟɠɞɭ ɫɨɛɨɣ 
ɢɝɪɨɤɨɜ ɪɵɧɤɚ – ɤɚɤ ɡɚɤɨɧɧɵɟ, ɬɚɤ ɢ ɧɟ ɨɱɟɧɶ [20-21]. ɋɬɚɪɬɨɜɨɣ ɩɥɨɳɚɞɤɨɣ ɞɥɹ ɐɗ ɜ ɧɚɲɟɣ 
ɫɬɪɚɧɟ ɫɬɚɥɚ ɤɪɢɡɢɫɧɚɹ ɈɆɋ, ɞɨɩɨɥɧɟɧɧɚɹ ɡɚ-
ɩɚɞɧɵɦɢ ɫɚɧɤɰɢɹɦɢ, ɧɚ ɱɟɦ ɫɥɟɞɭɟɬ ɨɫɬɚɧɨ-
ɜɢɬɶɫɹ ɩɨɞɪɨɛɧɟɟ. 
ɍɝɪɨɡɵ ɋɍ ɜ ɭɫɥɨɜɢɹɯ ɤɪɢɡɢɫɚ ɢ      
ɞɟɦɨɤɪɚɬɢɡɚɰɢɹ ɡɧɚɧɢɣ
Ɍɪɚɞɢɰɢɨɧɧɨɣ ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɋɋ 

ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɭɪɨɜɧɟɜɚɹ ɩɢɪɚɦɢɞɚ, ɝɞɟ ɜɟɪɯɧɢɣ (ɬɨɩɨɜɵɣ) I ɭɪɨɜɟɧɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɷɥɢɬɟ, ɪɚɫɫɦɚ-
ɬɪɢɜɚɟɦɨɣ ɋɋ: ɜɥɚɫɬɧɨɣ, ɮɢɧɚɧɫɨɜɨɣ, ɢɧɬɟɥɥɟɤ-
ɬɭɚɥɶɧɨɣ, ɚ ɧɢɠɧɢɣ III ɭɪɨɜɟɧɶ – ɟɟ ɷɥɟɦɟɧɬɚɪ-
ɧɵɦ ɮɭɧɤɰɢɨɧɟɪɚɦ: ɢɡɛɢɪɚɬɟɥɹɦ, ɩɨɬɪɟɛɢɬɟɥɹɦ, 
ɤɥɢɟɧɬɚɦ, ɫɬɭɞɟɧɬɚɦ ɢ ɬ.ɩ. (ɫɦ. ɪɢɫɭɧɨɤ 6ɚ). 
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ɩɨɫɬɨɪɨɧɧɟɣ ɩɨɦɨɳɢ – ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɟɪɯɢ ɧɟ 
ɦɨɝɭɬ ɪɭɤɨɜɨɞɢɬɶ ɩɨ-ɫɬɚɪɨɦɭ, ɧɢɡɵ ɧɟ ɦɨɝɭɬ 
ɠɢɬɶ ɩɨ-ɫɬɚɪɨɦɭ, ɬɨ ɟɫɬɶ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ 
ɪɟɜɨɥɸɰɢɨɧɧɨɝɨ «ɦɚɣɞɚɧɚ». 
Ɋɚɡɪɟɲɢɬɶ ɷɬɭ ɩɪɨɛɥɟɦɭ ɦɨɠɧɨ, ɩɨɧɢɠɚɹ 

ɭɪɨɜɟɧɶ ɅɉɊ ɢ ɩɪɢɜɨɞɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɧɨ-
ɠɟɫɬɜɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɢ ɪɭɤɨɜɨɞɢɦɵɯ ɢɦɢ ɷɥɟ-
ɦɟɧɬɨɜ ɩɭɬɟɦ ɞɪɨɛɥɟɧɢɹ ɩɢɪɚɦɢɞɵ ɧɚ ɩɨɞɫɢ-
ɫɬɟɦɵ ɢɫɯɨɞɧɨɣ ɋɋ (ɦɟɧɟɞɠɟɪɨɜ I ɭɪɨɜɧɹ ɧɚ 
ɪɢɫɭɧɤɟ 6ɛ ɡɚɦɟɧɹɸɬ ɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢ 
ɦɟɧɟɟ ɬɪɟɛɨɜɚɬɟɥɶɧɵɟ ɦɟɧɟɞɠɟɪɵ II ɭɪɨɜɧɹ). 
Ⱥɪɯɢɬɟɤɬɨɪɵ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɭɩɨɜɚɸɬ ɧɚ ɬɨ, 
ɱɬɨ ɫɨ ɜɪɟɦɟɧɟɦ ɭɤɚɡɚɧɧɵɟ ɩɨɞɫɢɫɬɟɦɵ ɨɛɪɚ-
ɡɭɸɬ ɧɨɜɵɟ ɨɞɧɨɭɪɨɜɧɟɜɵɟ ɋɋ ɩɥɨɫɤɨɝɨ ɝɟɬɟ-
ɪɚɪɯɢɱɟɫɤɨɝɨ ɬɢɩɚ, ɪɭɤɨɜɨɞɢɬɶ ɤɨɬɨɪɵɦɢ ɢɦ 
ɛɭɞɟɬ ɩɪɨɳɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɟɟ [22].
Ɉɞɧɚɤɨ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɬɪɚɧɫɮɨɪɦɚɰɢɸ ɢ 

ɥɢɮɬɢɧɝ ɡɧɚɧɢɣ ɜ ɫɯɟɦɟ ɧɚ ɪɢɫɭɧɤɟ 5 ɤɚɤ ɱɚɫɬɶ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɢɜɧɨɝɨ ɢ ɫɭɛɴɟɤɬɢɜɧɨ-
ɝɨ ɧɚɱɚɥ ɜ ɪɚɛɨɬɟ ɋɍ, ɦɵ ɩɪɢɯɨɞɢɦ ɤ ɜɵɜɨɞɭ 
ɨ ɫɭɳɟɫɬɜɟɧɧɨɦ ɜɥɢɹɧɢɢ ɧɚ ɧɢɯ ɱɢɫɥɟɧɧɨɫɬɢ 
ɜɨɜɥɟɱɟɧɧɵɯ ɅɉɊ ɢɦɟɧɧɨ II ɭɪɨɜɧɹ. ȼ ɠɟɫɬɤɨ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɋɍ ɧɟɝɚɬɢɜɧɨ ɜɨɡɞɟɣɫɬɜɨ-
ɜɚɬɶ ɧɚ ɅɉɊ ɫɩɨɫɨɛɧɵ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫɭɛɴ-
ɟɤɬɢɜɧɵɟ ɮɚɤɬɨɪɵ ɢ ɥɢɱɧɵɟ ɚɤɫɢɨɥɨɝɢɱɟɫɤɢɟ 
ɡɧɚɧɢɹ, ɬɨɝɞɚ ɤɚɤ ɩɨ ɦɟɪɟ ɪɨɫɬɚ ɢɯ ɱɢɫɥɚ ɤɨɥ-
ɥɟɤɬɢɜɧɵɟ ɞɟɣɫɬɜɢɹ ɜɫɟ ɛɨɥɶɲɟ ɛɭɞɭɬ ɨɩɪɟɞɟ-
ɥɹɬɶ ɨɛɴɟɤɬɢɜɧɵɟ ɮɚɤɬɨɪɵ ɢ ɜɟɪɢɮɢɰɢɪɨɜɚɧ-
ɧɵɟ ɡɧɚɧɢɹ, ɞɨɫɬɭɩɧɵɟ ɢɦ. 
ɗɬɨɬ ɬɟɡɢɫ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɢɫɬɢɧɨɣ ɜ ɩɨ-

ɫɥɟɞɧɟɣ ɢɧɫɬɚɧɰɢɢ, ɩɨɫɤɨɥɶɤɭ ɝɪɚɧɢɰɚ ɦɟɠ-
ɞɭ ɡɧɚɧɢɹɦɢ ɜɨ ɦɧɨɝɨɦ ɭɫɥɨɜɧɚ, ɚ ɨɬɧɨɲɟɧɢɟ 
ɅɉɊ ɤ ɂȼɁ ɱɚɫɬɨ ɜɨɨɛɳɟ ɧɟ ɩɨɞɞɚɟɬɫɹ ɩɪɨɝɧɨ-
ɡɢɪɨɜɚɧɢɸ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɨɱɟɜɢɞɧɚ ɧɟɢɡɛɟɠ-
ɧɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɫɪɟɞɧɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɛɪɚ-
ɡɨɜɚɧɧɨɫɬɢ, ɡɞɨɪɨɜɶɹ ɢ ɤɭɥɶɬɭɪɵ ɨɛɳɟɫɬɜɚ ɜ 
ɰɟɥɨɦ – ɟɫɥɢ ɪɟɱɶ ɢɞɟɬ ɨ ɞɨɥɝɨɫɪɨɱɧɵɯ ɩɥɚɧɚɯ 
ɟɝɨ ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ, ɚ ɧɟ ɨ ɞɨɫɬɢɠɟ-
ɧɢɢ ɨɩɟɪɚɬɢɜɧɨ-ɬɚɤɬɢɱɟɫɤɢɯ ɰɟɥɟɣ. 
ɉɨɷɬɨɦɭ ɩɨɞɞɟɪɠɤɚ ɫɢɥɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ 

ɐɗ ɥɟɱɟɛɧɵɯ, ɧɚɭɱɧɵɯ ɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɱ-
ɪɟɠɞɟɧɢɣ II ɭɪɨɜɧɹ ɫɟɝɨɞɧɹ ɧɟ ɦɟɧɟɟ ɜɚɠɧɚ, 
ɱɟɦ ɡɚɛɨɬɚ ɨ ɦɚɫɫɨɜɨɦ III ɭɪɨɜɧɟ ɢ ɞɚɠɟ ɜɵɪɚ-
ɳɢɜɚɧɢɟ ɡɜɟɡɞ ɦɢɪɨɜɨɝɨ I ɭɪɨɜɧɹ. Ɂɚɢɧɬɟɪɟɫɨ-
ɜɚɧɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦ ɮɢɧɚɧɫɨɜɨ-ɩɪɨɦɵɲ-
ɥɟɧɧɵɯ ɫɮɟɪ ɫɥɟɞɨɜɚɥɨ ɛɵ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ 
ɧɟ ɧɚ ɩɪɢɦɟɪɵ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ ɛɥɚɝɨɩɨɥɭɱɢɹ 
ɡɚɪɭɛɟɠɧɵɯ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɋɋ, ɤɨ-
ɬɨɪɵɟ ɢɦ ɬɚɤ ɯɨɬɟɥɨɫɶ ɛɵ ɩɨɜɬɨɪɢɬɶ ɜ Ɋɨɫɫɢɢ, 
ɚ ɧɚ ɩɪɟɞɥɨɠɟɧɢɹ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɅɉɊ – ɤɚɤ 
ɩɪɚɤɬɢɤɨɜ, ɬɚɤ ɢ ɬɟɨɪɟɬɢɤɨɜ, ɯɪɚɧɢɬɟɥɟɣ ɜɟɪɢ-
ɮɢɰɢɪɨɜɚɧɧɵɯ ɢ ɫɨɛɫɬɜɟɧɧɢɤɨɜ ɭɧɢɤɚɥɶɧɵɯ 
ɚɤɫɢɨɥɨɝɢɱɟɫɤɢɯ ɡɧɚɧɢɣ. ɂɯ ɪɚɛɨɬɭ ɜ ɨɛɥɚɫɬɢ 
ȽɊɂɁ ɧɟɨɛɯɨɞɢɦɨ ɫɬɢɦɭɥɢɪɨɜɚɬɶ ɢɦɟɧɧɨ ɧɚ 

ɤɪɢɬɢɱɧɨɦ II ɭɪɨɜɧɟ – ɢɧɚɱɟ ɞɨ ɭɫɩɟɯɚ ɧɚ III 
ɭɪɨɜɧɟ ɞɟɥɨ ɧɟ ɞɨɣɞɟɬ, ɧɟ ɦɨɠɟɬ ɞɨɣɬɢ ɩɨ ɨɛɴ-
ɟɤɬɢɜɧɵɦ ɧɚɭɱɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɢɱɢɧɚɦ. 
Ɉɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɭɬɟɦ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɭɛɴɟɤɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ ɅɉɊ I ɭɪɨɜɧɹ ɧɟɪɟ-
ɞɤɨ ɭɞɚɟɬɫɹ ɩɪɟɨɞɨɥɟɬɶ ɜɥɢɹɧɢɟ ɨɛɴɟɤɬɢɜɧɵɯ 
ɮɚɤɬɨɪɨɜ – ɩɪɚɜɞɚ, ɧɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ. Ⱥɧɚɥɨ-
ɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɲɚɪɥɚɬɚɧɫɤɢɟ ɡɧɚɧɢɹ ɦɨɝɭɬ 
ɛɵɬɶ ɩɪɢɡɧɚɧɵ ɛɨɥɶɲɢɧɫɬɜɨɦ ɅɉɊ ɜ ɤɚɱɟɫɬ-
ɜɟ ɂȼɁ – ɱɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɧɭɬɪɟɧɧɸɸ 
ɭɝɪɨɡɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɪɩɨɪɚɰɢɢ [20-21]. ɉɨ-
ɫɥɟɞɫɬɜɢɹ ɬɚɤɢɯ ɡɚɛɥɭɠɞɟɧɢɣ ɨɛɵɱɧɨ ɭɞɚɟɬɫɹ 
ɩɪɟɨɞɨɥɟɬɶ ɡɚ ɫɱɟɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜɵɠɢɜɲɢɯ 
ɭɱɚɫɬɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ.
Ɂɚɤɥɸɱɟɧɢɟ
Ɇɚɬɟɪɢɚɥɶɧɵɟ ɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɪɟɡɟɪ-

ɜɵ, ɤɨɬɨɪɵɦɢ ɨɛɥɚɞɚɟɬ Ɋɨɫɫɢɹ, ɚ ɬɚɤɠɟ ɩɨɧɢ-
ɦɚɧɢɟ ɩɪɢɧɰɢɩɨɜ ɪɚɡɜɢɬɢɹ ɧɟɪɟɮɥɟɤɬɨɪɧɵɯ 
ɋɋ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɬɢɩɚ ɢ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɟ ɢɯ ɩɨɜɟɞɟɧɢɹ ɜ ɢɧɬɟɪɟɫɚɯ ɫɨɡɞɚɧɢɹ 
ɰɢɮɪɨɜɵɯ ɫɟɤɬɨɪɨɜ ɜ ɫɵɪɶɟɜɨɣ ɢ ɩɪɨɢɡɜɨɞɫɬ-
ɜɟɧɧɨɣ ɷɤɨɧɨɦɢɤɟ ɩɨɡɜɨɥɹɸɬ ɫ ɨɩɬɢɦɢɡɦɨɦ 
ɫɦɨɬɪɟɬɶ ɜ ɛɭɞɭɳɟɟ ɧɚɲɟɣ ɫɬɪɚɧɵ [1]. ɉɪɨɟɤɬ 
ɐɗ ɜ Ɋɨɫɫɢɢ ɫɬɚɪɬɨɜɚɥ, ɛɚɡɚ ɞɥɹ ɟɝɨ ɪɟɚɥɢɡɚ-
ɰɢɢ ɜ ɜɢɞɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɡɪɚɛɨɬɨɤ ɜɨ ɦɧɨ-
ɝɨɦ ɭɠɟ ɫɮɨɪɦɢɪɨɜɚɧɚ. ɉɪɢɦɟɧɟɧɢɟ ɜ ɛɢɡ-
ɧɟɫ-ɩɪɨɰɟɫɫɚɯ ɧɨɜɟɣɲɢɯ ɂɄɌ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɞɨɩɨɥɧɢɬɶ ɜɧɟɞɪɟɧɢɟɦ ɂɌ ɪɟɢɧɠɢɧɢɪɢɧɝɚ, CRM-Systems ɢ ɋɉɉɊ, ɋɂɆ ɩɨ ɆȾɆ ɢ ɬ.ɩ. ȼ 
ɭɱɟɛɧɵɯ ɩɥɚɧɚɯ ɢ ɩɪɨɝɪɚɦɦɚɯ ɜɭɡɨɜ ɫɥɟɞɭɟɬ 
ɨɬɪɚɡɢɬɶ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɰɢɮɪɨɜɢɡɚɰɢ-
ɟɣ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ. ɉɪɨɜɨɞɢɦɵɟ ɨɬɪɚɫɥɟɜɨɣ 
ɧɚɭɤɨɣ ɩɪɢɨɪɢɬɟɬɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɞɚɧɧɨɣ 
ɨɛɥɚɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɚɬɶ ɢ ɚɤɬɢɜɢɡɢɪɨ-
ɜɚɬɶ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɥɭɱɚɟ-
ɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ.
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ȼɜɟɞɟɧɢɟ
ȼɨɩɪɨɫɵ ɫɢɫɬɟɦɧɨɣ ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ ɪɚɡɥɢɱ-

ɧɵɯ ɫɬɨɪɨɧ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɳɟ-
ɫɬɜɚ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɤɚɱɟɫɬɜɨ. ɉɪɢɦɟɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ (ɂɋ) ɜ ɦɟɞɢɰɢɧɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɰɟɫɫɨɜ – ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜ 
ɪɨɫɫɢɣɫɤɨɣ ɧɚɭɤɟ, ɬɪɟɛɭɸɳɟɟ ɨɛɲɢɪɧɨɣ ɢɫɫɥɟ-
ɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɵ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɭɠɟ 
ɫɨɡɞɚɧɨ ɧɟɦɚɥɨ ɚɥɝɨɪɢɬɦɨɜ, ɦɟɬɨɞɨɜ, ɭɧɢɜɟɪ-
ɫɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ, ɨɪɢɟɧɬɢɪɨ-
ɜɚɧɧɵɯ ɧɚ ɜɫɟɫɬɨɪɨɧɧɢɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ. ɇɨ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɥɨɜɢɣ ɢɯ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ ɷɬɨɝɨ ɧɟɞɨɫɬɚɬɨɱɧɨ. ɇɟɨɛɯɨɞɢɦɵ ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ (ɂɌ), ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚ-
ɥɢɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɜɤɥɸɱɚɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɰɟɫɫɨɜ ɫɛɨɪɚ, 
ɯɪɚɧɟɧɢɹ, ɡɚɳɢɬɵ, ɞɨɫɬɭɩɚ, ɚɧɚɥɢɡɚ ɢ ɩɪɟɞɨ-
ɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɤɨɧɟɱɧɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ. 

ɉɪɢ ɷɬɨɦ ɫɪɟɞɫɬɜɚ ɚɧɚɥɢɡɚ ɞɨɥɠɧɵ ɛɚɡɢɪɨɜɚɬɶɫɹ 
ɤɚɤ ɧɚ ɚɩɪɨɛɢɪɨɜɚɧɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ, ɬɚɤ ɢ ɧɚ 
ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɦɟɬɨɞɚɯ ɢ ɚɥɝɨ-
ɪɢɬɦɚɯ. ɉɪɨɛɥɟɦɚ ɫɨɡɞɚɧɢɹ ɢ ɝɪɚɦɨɬɧɨɝɨ ɩɪɢ-
ɦɟɧɟɧɢɹ ɬɚɤɢɯ ɂɌ ɢ ɫɢɫɬɟɦ ɩɪɢɨɛɪɟɬɚɟɬ ɨɫɨɛɭɸ 
ɡɧɚɱɢɦɨɫɬɶ ɞɥɹ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ, ɟɝɨ ɧɚɭɱɧɨ-
ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ ɥɟɱɟɛɧɵɯ ɭɱɪɟɠɞɟɧɢɣ [1-2; 9].
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɞɢɰɢɧ-

ɫɤɢɯ ɂɋ ɨɬɫɭɬɫɬɜɭɟɬ ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ. Ⱥɞɦɢ-
ɧɢɫɬɪɚɰɢɹ ɛɨɥɶɧɢɰɵ ɢ ɜɪɚɱɢ ɧɟ ɦɨɝɭɬ ɫɚɦɨɫɬɨ-
ɹɬɟɥɶɧɨ ɩɨɫɬɚɜɢɬɶ ɡɚɞɚɱɭ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ 
ɪɚɡɪɚɛɨɬɤɭ, ɧɟ ɩɨɧɢɦɚɹ ɜɨɡɦɨɠɧɨɫɬɟɣ ɂɌ, ɫɬɪɭɤ-
ɬɭɪɵ ɞɚɧɧɵɯ ɢ ɥɨɝɢɤɭ ɪɚɡɪɚɛɨɬɤɢ. Ɋɚɡɪɚɛɨɬɱɢɤ, 
ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɧɟ ɢɦɟɹ ɜɨɡɦɨɠɧɨɫɬɢ ɞɟɬɚɥɶɧɨ 
ɢɡɭɱɢɬɶ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɦɟɞɢɰɢɧɫɤɢɯ ɩɨ-
ɞɪɚɡɞɟɥɟɧɢɣ ɢ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ, ɧɟ ɢɦɟɹ ɜ ɲɬɚ-
ɬɚɯ ɦɟɞɢɰɢɧɫɤɢɯ ɷɤɫɩɟɪɬɨɜ, ɛɟɪɟɬ ɧɚ ɫɟɛɹ ɜɟɫɶ 
ɩɪɨɰɟɫɫ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱ ɢ ɧɚ ɨɫɧɨɜɟ ɷɬɨɝɨ ɜɟɞɟɬ 
ɪɚɡɪɚɛɨɬɤɭ ɦɟɞɢɰɢɧɫɤɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟ-

ɍȾɄ 004.053: 004.054 
ɉɊȺɄɌɂɑȿɋɄɂȿ ɈɋɈȻȿɇɇɈɋɌɂ ɉɊɈȿɄɌɂɊɈȼȺɇɂə ɆȿȾɂɐɂɇɋɄɈɃ
ɂɇɎɈɊɆȺɐɂɈɇɇɈɃ ɋɂɋɌȿɆЫ ȾɅə ɈɌȾȿɅȿɇɂɃ ɊȿȺɇɂɆȺɐɂɃ

ɂ ɂɇɌȿɇɋɂȼɇɈɃ ɌȿɊȺɉɂɂ

Ɇɚɥɚɯɨɜ И.А.,1 Ɇɚɬɜɟɟɜɚ ȿ.А.,2 Шɭɤ ɇ.ɇ.1,2

1ɋɚɦɚɪɫɤɚя ɨɛɥɚɫɬɧɚя ɤɥɢɧɢɱɟɫɤɚя ɛɨɥɶɧɢɰɚ ɢɦ. ȼ.Ⱦ. ɋɟɪɟɞɚɜɢɧɚ, ɋɚɦɚɪɚ, ɊФ
2ɉɨɜɨɥɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ, ɋɚɦɚɪɚ, ɊФ

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɛɥɟɦɵ ɩɪɨɰɟɫɫɚ ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɦɟɞɢɰɢɧɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. ɇɚ ɤɨɧɤɪɟɬɧɨɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɵ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɨɬɞɟɥɟɧɢɣ ɪɟɚɧɢɦɚɰɢɢ ɢ ɢɧɬɟɧɫɢɜɧɨɣ ɬɟɪɚɩɢɢ. Ɋɚɫɫɦɨɬɪɟɧɚ ɫɩɟɰɢɮɢɤɚ ɞɟ-
ɹɬɟɥɶɧɨɫɬɢ ɨɬɞɟɥɟɧɢɹ. Ɉɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɨɤɚɡɵɜɚɸɳɢɟ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɧɚ ɩɪɢɧɹɬɢɟ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ.  Ɉɩɪɟɞɟɥɟɧɵ ɫɬɪɭɤɬɭɪɚ ɢ ɥɨɝɢɤɚ ɫɨɡɞɚɧɢɹ ɦɨɞɟɥɢ ɞɚɧɧɵɯ, ɩɨɫɬɪɨɟɧɢɟ ɫɜɹɡɟɣ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. ɍɱɬɟɧɵ ɨɫ-
ɧɨɜɧɵɟ ɧɸɚɧɫɵ, ɧɚ ɤɨɬɨɪɵɟ ɫɬɨɢɬ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɞɥɹ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɪɟɚɧɢɦɚɰɢɣ ɢ ɢɧɬɟɧɫɢɜɧɨɣ ɬɟɪɚɩɢɢ, ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɢɦɟɸɳɢɯɫɹ ɨɲɢɛɨɤ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɭɡɤɨɧɚɩɪɚɜɥɟɧɧɵɯ 
ɦɟɞɢɰɢɧɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. ȼ ɫɬɚɬɶɟ ɞɨɫɬɚɬɨɱɧɨ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɥɨɝɢɤɚ ɫɜɹɡɟɣ ɬɚɛɥɢɰ ɜ ɛɚɡɟ 
ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɩɨɫɬɪɨɟɧɢɹ ɜɫɟɣ ɫɢɫɬɟɦɵ.
Ключевые слова: ɦɟɞɢɰɢɧɫɤɚя ɢɧɮɨɪɦɚɰɢɨɧɧɚя ɫɢɫɬɟɦɚ, ɷɥɟɤɬɪɨɧɧɚя ɢɫɬɨɪɢя ɛɨɥɟɡɧɢ, ɚɧɚɥɢɡ ɦɟɞɢɰɢɧɫɤɢɯ 
ɞɚɧɧɵɯ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɞɢɰɢɧɫɤɢɯ ɛɚɡ ɞɚɧɧɵɯ, ɨɲɢɛɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ
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Ɇɚɥɚɯɨɜ ɂ.Ⱥ., Ɇɚɬɜɟɟɜɚ ȿ.Ⱥ., ɒɭɤ ɇ.ɇ.

ɋɬɪɭɤɬɭɪɚ Ɋɋɐ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. ȼ 
ɈɊɂɌ №2 ɩɨɞɥɟɠɚɬ ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ ɛɨɥɶɧɵɟ ɫɨ 
ɜɫɟɦɢ ɜɚɪɢɚɧɬɚɦɢ ɨɫɬɪɵɯ ɧɚɪɭɲɟɧɢɣ ɦɨɡɝɨɜɨɝɨ 
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ (ɢɲɟɦɢɱɟɫɤɢɣ ɢɧɫɭɥɶɬ, ɝɟɦɨɪɪɚ-
ɝɢɱɟɫɤɢɣ ɢɧɫɭɥɶɬ, ɫɭɛɚɪɚɯɧɨɢɞɚɥɶɧɨɟ ɤɪɨɜɨɢɡɥɢ-
ɹɧɢɟ, ɬɪɚɧɡɢɬɨɪɧɚɹ ɢɲɟɦɢɱɟɫɤɚɹ ɚɬɚɤɚ); ɨɫɬɪɵɦ 
ɤɨɪɨɧɚɪɧɵɦ ɫɢɧɞɪɨɦɨɦ (ɫ ɩɨɞɴɟɦɨɦ ɢ ɛɟɡ ɩɨɞɴɟ-
ɦɚ ɫɟɝɦɟɧɬɚ ST, ɨɫɬɪɵɣ ɢɧɮɚɪɤɬ ɦɢɨɤɚɪɞɚ ɢ ɧɟɫ-
ɬɚɛɢɥɶɧɚɹ ɫɬɟɧɨɤɚɪɞɢɹ) ɜ ɩɟɪɜɵɟ ɫɭɬɤɢ ɡɚɛɨɥɟɜɚ-
ɧɢɹ, ɚ ɬɚɤɠɟ ɜɟɞɟɧɢɟ ɛɨɥɶɧɵɯ ɩɨɫɥɟ ɧɟɨɬɥɨɠɧɵɯ 
ɢ ɨɬɫɪɨɱɟɧɧɵɯ ɪɟɧɬɝɟɧɷɧɞɨɜɚɫɤɭɥɹɪɧɵɯ ɢ ɨɬɤɪɵ-
ɬɵɯ ɜɦɟɲɚɬɟɥɶɫɬɜ ɧɚ ɤɨɪɨɧɚɪɧɵɯ ɚɪɬɟɪɢɹɯ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɨɬɞɟɥɟɧɢɹ

Ɉɬɞɟɥɟɧɢɟ ɪɟɚɧɢɦɚɰɢɢ ɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶ-
ɧɵɦ ɨɬɞɟɥɟɧɢɟɦ ɢ ɨɤɚɡɵɜɚɟɬ ɭɫɥɭɝɢ ɩɨ ɪɟɚɧɢɦɚɰɢɢ 
ɢ ɢɧɬɟɧɫɢɜɧɨɣ ɬɟɪɚɩɢɢ ɛɨɥɶɧɵɦ, ɤɨɬɨɪɵɟ ɡɚɤɪɟɩɥɟ-
ɧɵ ɡɚ ɤɥɢɧɢɱɟɫɤɢɦɢ ɨɬɞɟɥɟɧɢɹɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɈɊɂɌ 
ɪɚɛɨɬɚɟɬ ɫɨ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɤɥɢɧɢɱɟɫɤɢɯ ɨɬɞɟɥɟɧɢɣ. 
ȼɪɚɱɢ ɚɧɟɫɬɟɡɢɨɥɨɝɢ-ɪɟɚɧɢɦɚɬɨɥɨɝɢ ɡɚɧɢɦɚ-

ɸɬɫɹ ɫɛɨɪɨɦ ɢ ɨɛɪɚɛɨɬɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɞɢɚɝɧɨ-
ɫɬɢɤɨɣ, ɩɪɢɧɢɦɚɸɬ ɪɟɲɟɧɢɹ ɩɨ ɩɨɜɨɞɭ ɥɟɱɟɧɢɹ ɢ 
ɪɟɚɥɢɡɭɸɬ ɞɚɧɧɵɟ ɪɟɲɟɧɢɹ. Ȼɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɩɨ-
ɫɬɭɩɥɟɧɢɹ ɢ ɭɛɵɬɢɹ ɩɚɰɢɟɧɬɚ (ɭɩɪɨɳɟɧɧɚɹ ɫɯɟ-
ɦɚ) ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.

ɦɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɞɨɫɬɚɬɨɱɧɨɦɭ ɨɬɪɚɠɟɧɢɸ ɜ 
ɫɢɫɬɟɦɟ ɫɩɟɰɢɮɢɤɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ.
ȼ Ɋɨɫɫɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ ɲɤɨɥɚ, ɤɨɬɨ-

ɪɚɹ ɛɵ ɝɨɬɨɜɢɥɚ ɩɪɨɮɟɫɫɢɨɧɚɥɨɜ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ 
ɜ ɨɛɥɚɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ 
ɦɟɞɢɰɢɧɫɤɢɯ ɂɋ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɬɵɤɟ ɫɥɨɠɧɟɣɲɢɯ ɧɚɭɤ – ɦɟɞɢ-
ɰɢɧɵ, ɢɧɮɨɪɦɚɬɢɤɢ ɢ ɩɪɢɤɥɚɞɧɨɣ ɦɚɬɟɦɚɬɢɤɢ. 
Ⱦɥɹ ɫɬɚɧɨɜɥɟɧɢɹ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɲɤɨɥɵ ɜ ɷɬɨɣ ɨɛ-
ɥɚɫɬɢ ɬɜɨɪɱɟɫɤɢɦ ɤɨɥɥɟɤɬɢɜɚɦ ɧɟɨɛɯɨɞɢɦɨ ɨɛɦɟ-
ɧɢɜɚɬɶɫɹ ɧɚɛɥɸɞɟɧɢɹɦɢ ɢ ɦɧɟɧɢɹɦɢ ɜ ɪɚɡɪɚɛɨɬɤɟ 
ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɧɚɤɚɩɥɢɜɚɹ ɬɟɦ ɫɚɦɵɦ 
ɫɩɟɰɢɚɥɶɧɵɟ ɡɧɚɧɢɹ ɢ ɮɨɪɦɢɪɭɹ ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɜɵɝɨɞɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɩɨɢɫɤɟ ɷɮɮɟɤɬɢɜɧɵɯ 
ɪɟɲɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɢ ɜɧɟɞɪɟɧɢɟɦ 
ɤɨɦɩɥɟɤɫɧɵɯ ɦɟɞɢɰɢɧɫɤɢɯ ɂɋ [3-4; 9].
ȼ ɫɬɚɬɶɟ ɨɬɪɚɠɟɧ ɨɩɵɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɟɞɢ-

ɰɢɧɫɤɨɣ ɂɋ ɧɚ ɩɪɢɦɟɪɟ Ɉɬɞɟɥɟɧɢɹ ɪɟɚɧɢɦɚɰɢɢ 
ɢɧɬɟɧɫɢɜɧɨɣ ɬɟɪɚɩɢɢ (ɈɊɂɌ) №2 ɋɚɦɚɪɫɤɨɣ 
ɨɛɥɚɫɬɧɨɣ ɤɥɢɧɢɱɟɫɤɨɣ ɛɨɥɶɧɢɰɵ ɢɦ. ȼ.Ⱦ. ɋɟ-
ɪɟɞɚɜɢɧɚ (ɞɚɥɟɟ ɋɈɄȻ). ɂɦɟɸɳɢɟɫɹ ɧɚɪɚɛɨɬɤɢ 
ɩɨɫɬɪɨɟɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɂɋ ɞɥɹ ɜɟɞɟɧɢɹ ɷɥɟɤ-
ɬɪɨɧɧɨɣ ɢɫɬɨɪɢɢ ɛɨɥɟɡɧɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨ-
ɜɚɧɵ ɩɪɢ ɫɨɡɞɚɧɢɢ ɂɋ ɞɥɹ ɥɟɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ 
ɜ ɰɟɥɨɦ.
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ 
ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ
ɈɊɂɌ №2 ɨɪɝɚɧɢɡɨɜɚɧɨ ɜ ɫɨɫɬɚɜɟ Ɋɟɝɢɨɧɚɥɶ-

ɧɨɝɨ ɋɨɫɭɞɢɫɬɨɝɨ ɐɟɧɬɪɚ (Ɋɋɐ) ɧɚ ɛɚɡɟ ɋɈɄȻ. ɋ 2010 ɝ. ɩɨ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɞɟɥɟɧɢɟ ɪɚɛɨɬɚɥɨ 
ɧɚ ɮɚɤɬɢɱɟɫɤɢ ɪɚɡɜɟɪɧɭɬɵɯ 12 ɤɨɣɤɚɯ. Ⱦɟɹɬɟɥɶ-
ɧɨɫɬɶ ɈɊɂɌ №2 ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɩɪɢɤɚɡɚɦɢ 
Ɇɢɧɡɞɪɚɜɚ ɊɎ №919ɧ, №928ɧ, №918ɧ, №931ɧ ɨɬ 15 ɧɨɹɛɪɹ 2012 ɝɨɞɚ. 
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Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɤɨɬɨɪɵɟ ɧɚɞɨ ɭɱɢɬɵ-

ɜɚɬɶ ɜ ɨɬɞɟɥɟɧɢɟ ɪɟɚɧɢɦɚɰɢɢ ɢ ɢɧɬɟɧɫɢɜɧɨɣ 
ɬɟɪɚɩɢɢ (ɩɨ ɩɨɬɪɟɛɧɨɫɬɹɦ ɜɪɚɱɟɣ ɚɧɟɫɬɟɡɢɨɥɨ-
ɝɨɜ-ɪɟɚɧɢɦɚɬɨɥɨɝɨɜ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɩɪɢ-
ɧɹɬɢɹ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɞɥɹ ɨɩɬɢɦɢɡɚ-
ɰɢɢ ɪɚɫɯɨɞɨɜ ɢ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ 
ɪɚɛɨɬ):– ɱɢɫɥɨ ɛɨɥɶɧɵɯ, ɩɪɨɲɟɞɲɢɯ ɱɟɪɟɡ ɨɬɞɟ-
ɥɟɧɢɟ, ɫɬɪɭɤɬɭɪɚ ɩɨ ɩɚɬɨɥɨɝɢɢ, ɫɬɪɭɤɬɭɪɚ ɩɨ 
ɤɥɢɧɢɱɟɫɤɢɦ ɨɬɞɟɥɟɧɢɹɦ, ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ 
ɛɨɥɶɧɵɯ ɜ ɨɬɞɟɥɟɧɢɟ ɪɟɚɧɢɦɚɰɢɢ – ɤɨɣɤɨ-ɞɧɢ, 
ɫɬɪɭɤɬɭɪɚ ɩɨ ɩɚɬɨɥɨɝɢɢ, ɩɨ ɤɥɢɧɢɱɟɫɤɢɦ ɨɬɞɟɥɟ-
ɧɢɹɦ ɢ ɬ.ɩ.;– ɭɱɟɬ ɩɟɪɜɢɱɧɵɯ ɢ ɩɨɜɬɨɪɧɵɯ ɩɨɫɬɭɩɥɟɧɢɣ 
ɜ ɨɬɞɟɥɟɧɢɟ ɪɟɚɧɢɦɚɰɢɢ, ɨɬɤɭɞɚ ɛɨɥɶɧɵɟ ɩɨɫɬɭ-
ɩɚɸɬ (ɩɪɢɟɦɧɵɣ ɩɨɤɨɣ, ɩɚɥɚɬɵ ɤɥɢɧɢɱɟɫɤɢɯ ɨɬ-
ɞɟɥɟɧɢɣ, ɨɩɟɪɚɰɢɨɧɧɵɟ);– ɢɫɯɨɞɵ ɥɟɱɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɨɬɞɟɥɟɧɢɹ ɪɟ-
ɚɧɢɦɚɰɢɢ, ɢɯ ɪɚɡɥɢɱɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ, ɫɦɟɪɬ-
ɧɨɫɬɶ, ɥɟɬɚɥɶɧɨɫɬɶ ɩɨ ɩɚɬɨɥɨɝɢɹɦ, ɩɨ ɨɬɞɟɥɟɧɢ-
ɹɦ;– ɭɱɟɬ ɭ ɛɨɥɶɧɵɯ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ: ɬɚ-
ɤɢɯ ɤɚɤ ɫɚɯɚɪɧɵɣ ɞɢɚɛɟɬ, ɫɟɪɞɟɱɧɚɹ ɧɟɞɨɫɬɚɬɨɱ-
ɧɨɫɬɶ, ɪɚɡɥɢɱɧɵɟ ɮɨɪɦɵ ɚɪɢɬɦɢɣ, ɧɚɥɢɱɢɟ ɤɚɪ-
ɞɢɨɫɬɢɦɭɥɹɬɨɪɚ;– ɱɢɫɥɨ ɢ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɫɩɟɰɢɮɢɱɟɫɤɢɯ 
ɦɚɧɢɩɭɥɹɰɢɣ: ɢɧɬɭɛɚɰɢɢ ɬɪɚɯɟɢ, ɤɚɬɟɬɟɪɢɡɚɰɢɢ 
ɫɨɫɭɞɨɜ, ɨɩɟɪɚɰɢɢ, ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦ ɭɱɟɬ ɪɚɫ-
ɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɡɚɬɪɚɱɟɧɧɵɯ ɧɚ ɜɵɩɨɥɧɟɧɢɹ 

ɷɬɢɯ ɦɚɧɢɩɭɥɹɰɢɣ, ɱɢɫɥɨ ɦɟɬɨɞɢɤ, ɩɪɨɜɟɞɟɧɧɵɯ 
ɤɨɧɤɪɟɬɧɵɦ ɜɪɚɱɨɦ ɢ ɬ.ɩ.;– ɭɱɟɬ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɢɤ ɜɟɧɬɢɥɹɰɢɢ ɥɟɝ-
ɤɢɯ (ɢɧɜɚɡɢɜɧɚɹ ɜɟɧɬɢɥɹɰɢɹ, ɧɟɢɧɜɚɡɢɜɧɚɹ ɜɟɧ-
ɬɢɥɹɰɢɹ, ɪɚɡɥɢɱɧɵɟ ɪɟɠɢɦɵ);– ɭɱɟɬ ɷɮɮɟɪɟɧɬɧɵɯ ɦɟɬɨɞɨɜ ɥɟɱɟɧɢɹ, ɩɨɤɚ-
ɡɚɧɢɣ, ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɚɡɧɚɱɟɧɢɣ;– ɭɱɟɬ ɨɫɥɨɠɧɟɧɢɣ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɜ ɭɫɥɨ-
ɜɢɹɯ ɪɟɚɧɢɦɚɰɢɢ: ɩɪɨɥɟɠɧɢ, ɩɧɟɜɦɨɧɢɢ, ɬɪɨɦ-
ɛɨɡɵ ɢ ɬɪɨɦɛɨɷɦɛɨɥɢɢ ɢ ɢɯ ɢɫɯɨɞɵ.
ɉɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɞɟɥɟɧɢɹɯ 

ɩɨ ɨɤɚɡɚɧɢɸ ɢɧɬɟɧɫɢɜɧɨɣ ɩɨɦɨɳɢ ɦɨɝɭɬ ɛɵɬɶ 
ɜɤɥɸɱɟɧɵ ɞɪɭɝɢɟ ɩɨɤɚɡɚɬɟɥɢ. ɉɪɟɞɫɬɚɜɥɟɧɢɟ 
ɞɚɧɧɵɯ ɜ ɝɨɬɨɜɨɣ ɂɋ ɞɨɥɠɧɨ ɛɵɬɶ ɭɞɨɛɧɵɦ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɢɫɤɚ ɢ ɫɨɪɬɢɪɨɜɤɢ ɩɨ ɪɚɡɥɢɱ-
ɧɵɦ ɩɪɢɡɧɚɤɚɦ. 
ɉɪɟɞɫɤɚɡɚɬɶ ɧɭɠɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɤɚɡɚɬɟ-

ɥɟɣ ɢ ɚɬɪɢɛɭɬɨɜ ɧɟ ɜɫɟɝɞɚ ɜɨɡɦɨɠɧɨ, ɧɚɩɪɢɦɟɪ, 
ɟɫɥɢ ɷɬɨ «ɑɢɫɥɨ ɛɨɥɶɧɵɯ ɫ ɨɫɬɪɵɦ ɧɚɪɭɲɟɧɢɟɦ 
ɦɨɡɝɨɜɨɝɨ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ ɜ ɛɚɫɫɟɣɧɟ ɩɪɚɜɨɣ 
ɫɪɟɞɧɟɦɨɡɝɨɜɨɣ ɚɪɬɟɪɢɢ, ɤɨɬɨɪɵɦ ɩɨɬɪɟɛɨɜɚ-
ɥɨɫɶ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɢɤ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɜɟɧɬɢ-
ɥɹɰɢɢ ɥɟɝɤɢɯ ɢ ɢɫɯɨɞɵ ɢɯ ɥɟɱɟɧɢɹ, ɩɨɤɚɡɚɬɟɥɢ 
ɫɦɟɪɬɧɨɫɬɢ, ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɛɵɜɚɧɢɹ ɜ ɭɫɥɨ-
ɜɢɹɯ ɪɟɚɧɢɦɚɰɢɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɝɪɭɩɩɢɪɨɜɤɢ 
ɩɨ ɜɨɡɪɚɫɬɭ ɢ ɩɨɥɭ», «ɑɢɫɥɨ ɩɨɜɬɨɪɧɵɯ ɝɨɫɩɢ-
ɬɚɥɢɡɚɰɢɣ ɜ ɨɬɞɟɥɟɧɢɟ ɪɟɚɧɢɦɚɰɢɢ ɛɨɥɶɧɵɯ, ɡɚ-
ɤɪɟɩɥɟɧɧɵɯ ɡɚ ɤɚɪɞɢɨɥɨɝɢɱɟɫɤɢɦ ɨɬɞɟɥɟɧɢɟɦ, ɢ 
ɢɫɯɨɞɵ ɢɯ ɥɟɱɟɧɢɹ» ɢ ɬ.ɩ.
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Ɇɚɥɚɯɨɜ ɂ.Ⱥ., Ɇɚɬɜɟɟɜɚ ȿ.Ⱥ., ɒɭɤ ɇ.ɇ.
ɋɨɡɞɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɂɋ ɪɟɚɥɢɡɭɟɬ 

ɥɨɝɢɤɭ ɫɜɹɡɟɣ ɬɚɛɥɢɰ ɜ ɛɚɡɟ ɞɚɧɧɵɯ (ȻȾ), ɤɨɬɨɪɚɹ 
ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɩɨɫɬɪɨɟɧɢɹ ɜɫɟɣ ɦɟɞɢɰɢɧɫɤɨɣ 
ɫɢɫɬɟɦɵ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɞɨɫɬɭɩɧɚ ɞɥɹ ɩɨɧɢɦɚ-
ɧɢɹ ɥɢɰ, ɧɟ ɜɨɜɥɟɱɟɧɧɵɯ ɜ ɥɟɱɟɛɧɨ-ɞɢɚɝɧɨɫɬɢɱɟ-
ɫɤɢɣ ɩɪɨɰɟɫɫ.
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɞɢɰɢɧɫɤɨɣ ɂɋ
ɉɟɪɟɱɢɫɥɢɦ ɨɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢ-

ɪɨɜɚɧɢɹ ɂɋ ɞɥɹ ɨɬɞɟɥɟɧɢɣ ɪɟɚɧɢɦɚɰɢɢ: – ɨɬɞɟɥɟɧɢɹ ɪɟɚɧɢɦɚɰɢɢ ɢ ɢɧɬɟɧɫɢɜɧɨɣ ɬɟɪɚ-
ɩɢɢ ɹɜɥɹɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢ-
ɹɦɢ, ɜɤɥɸɱɚɬɶ ɢɯ ɜ ɨɛɳɢɣ ɫɩɢɫɨɤ ɜɫɟɯ ɤɥɢɧɢɱɟ-
ɫɤɢɯ ɨɬɞɟɥɟɧɢɣ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ;– ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɂɋ ɞɥɹ ɨɬɞɟɥɟɧɢɣ ɪɟ-
ɚɧɢɦɚɰɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɞɟɥɚɬɶ ɷɬɨ ɜ ɪɚɦɤɚɯ 
ɜɫɟɣ ɦɟɞɢɰɢɧɫɤɨɣ ɂɋ ɢɥɢ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɢɫɬɨ-
ɪɢɢ ɛɨɥɟɡɧɢ, ɡɚ ɨɫɧɨɜɭ ɩɨɫɬɪɨɟɧɢɹ ȻȾ ɛɟɪɟɬɫɹ 
ɩɚɰɢɟɧɬ ɢ ɞɚɧɧɵɟ ɨ ɧɟɦ;– ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɚɹ ɧɟɨɛɯɨɞɢɦɚ ɜɪɚɱɚɦ-
ɪɟɚɧɢɦɚɬɨɥɨɝɨɜ ɞɥɹ ɜɜɨɞɚ ɢ ɭɱɟɬɚ, ɤɪɚɣɧɟ ɜɚɠɧɚ 
ɜɫɟɦ ɜɪɚɱɚɦ ɞɪɭɝɢɯ ɤɥɢɧɢɱɟɫɤɢɯ ɫɩɟɰɢɚɥɶɧɨ-
ɫɬɟɣ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɥɟɱɟɧɢɢ ɤɨɧɤɪɟɬɧɨɝɨ ɩɚ-
ɰɢɟɧɬɚ. ɋɨɡɞɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɛɨɱɟɝɨ 
ɦɟɫɬɚ ɞɥɹ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɪɟɚɧɢɦɚɰɢɣ ɢ ɢɧɬɟɧ-
ɫɢɜɧɨɣ ɬɟɪɚɩɢɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ.
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɂɋ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɪɟ-

ɥɹɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ȻȾ. Ɋɚɫɫɦɨɬɪɢɦ ɨɫɨɛɟɧɧɨɫɬɢ 
ɫɬɪɭɤɬɭɪɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɚɧɧɵɯ ɜ ȻȾ. ɂɡɧɚ-
ɱɚɥɶɧɨ ɤɨɧɰɟɩɰɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɂɋ ɛɵɥɚ ɜɵɪɚ-
ɠɟɧɚ ɱɟɪɟɡ ɬɚɛɥɢɰɭ, ɩɨɫɬɪɨɟɧɧɭɸ ɜ MS Excel ɢ 
ɧɚɩɨɦɢɧɚɥɚ ɟɟ ɛɭɦɚɠɧɵɣ ɜɚɪɢɚɧɬ: «ɀɭɪɧɚɥ ɞɜɢ-

ɠɟɧɢɹ ɛɨɥɶɧɵɯ». Ⱦɚɧɧɚɹ ɬɚɛɥɢɰɚ ɩɪɨɲɥɚ ɚɩɪɨ-
ɛɚɰɢɸ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹ, ɮɚɣɥ ɬɚɛɥɢɰɵ ɧɚɯɨ-
ɞɢɥɫɹ ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ ɗȼɆ ɢ ɞɚɧɧɵɟ ɜɜɨɞɢɥɢɫɶ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɬɚɛɥɢɰɭ, ɧɟɫɤɨɥɶɤɨ ɩɨɥɟɣ 
ɛɵɥɢ ɪɚɫɱɟɬɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ. Ɉɬɱɟɬɵ ɮɨɪɦɢ-
ɪɨɜɚɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɟɞɫɬɜ ɩɪɨɝɪɚɦɦɵ. 
ȼɩɨɫɥɟɞɫɬɜɢɟ ɬɚɛɥɢɰɚ ɛɵɥɚ ɩɟɪɟɮɨɪɦɚɬɢɪɨɜɚ-
ɧɚ ɜ 13 ɬɚɛɥɢɰ ȻȾ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɩɪɨɝɪɚɦɦɵ My Visual DataBase, ɛɵɥɢ ɞɨɛɚɜɥɟɧɵ ɚɬɪɢɛɭɬɵ 
ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɩɨ ɞɚɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, 
ɪɚɡɪɚɛɨɬɚɧɵ ɮɨɪɦɵ ɞɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ, ɮɭɧɤɰɢɢ 
ɨɛɪɚɛɨɬɤɢ ɢ ɫɨɫɬɚɜɥɟɧɢɹ ɨɬɱɟɬɨɜ ɩɭɬɟɦ ɢɦɩɨɪ-
ɬɚ ɞɚɧɧɵɯ ɜ MS Excel. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɜɨɡɧɢɤɚɥɨ 
ɦɧɨɠɟɫɬɜɨ ɩɪɨɛɥɟɦ ɜ ɮɢɥɶɬɪɚɰɢɢ ɢ ɫɨɪɬɢɪɨɜɤɟ, 
ɚ ɬɚɤɠɟ ɫ ɷɤɫɩɨɪɬɨɦ ɬɢɩɚ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɱɧɵɣ ɪɟ-
ɞɚɤɬɨɪ.
Ⱦɚɥɶɧɟɣɲɟɟ ɢɡɭɱɟɧɢɟ ɜɨɩɪɨɫɚ ɩɪɨɟɤɬɢɪɨɜɚ-

ɧɢɹ ɂɋ ɢ ȻȾ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɢɹ ɱɢɫɥɚ ɚɬɪɢɛɭɬɨɜ 
ɬɪɟɛɨɜɚɥɨ ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɞɚɧɧɵɯ 
ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɨɡɦɨɠɧɵɦ ɞɨɫɬɭɩɨɦ ɤ ɷɬɨɣ ɢɧ-
ɮɨɪɦɚɰɢɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɛɵɥɚ ɩɪɢɦɟɧɟɧɚ «ɧɨɪɦɚɥɢɡɚɰɢɹ ɨɬɧɨɲɟɧɢɣ» [3; 5].
Ɉɩɬɢɦɢɡɚɰɢɹ ɞɚɧɧɵɯ ɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɂɋ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɨ ɬɪɟɬɶɟɣ ɧɨɪ-
ɦɚɥɶɧɨɣ ɮɨɪɦɵ ɫ ɬɟɦ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɨɩɬɢɦɚɥɶ-
ɧɭɸ ɫɬɪɭɤɬɭɪɭ ȻȾ. Ȼɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɜɵɹɜɥɟɧɢɟ 
ɨɩɪɟɞɟɥɟɧɧɵɯ «ɫɭɳɧɨɫɬɟɣ» ɢ ɜɵɞɟɥɟɧɢɟ ɢɯ ɜ 
ɨɬɞɟɥɶɧɵɟ ɬɚɛɥɢɰɵ, ɨɫɭɳɟɫɬɜɥɟɧɨ ɨɛɨɡɧɚɱɟɧɢɟ «ɬɚɛɥɢɰ-ɫɩɪɚɜɨɱɧɢɤɨɜ» [2; 6-7]. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɨɬɞɟɥɟɧɢɟ ɪɟɚɧɢɦɚɰɢɢ ɧɟ 

ɦɨɝɥɨ ɧɚɯɨɞɢɬɫɹ ɜ ɨɛɳɟɦ ɫɩɢɫɤɟ ɜɫɟɯ ɨɬɞɟɥɟɧɢɣ 
ɛɨɥɶɧɢɰɵ, ɬɚɤ ɤɚɤ ɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ 
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ɨɬɞɟɥɟɧɢɟɦ ɢ ɨɤɚɡɵɜɚɟɬ ɩɨɦɨɳɶ ɜ ɢɧɬɟɧɫɢɜɧɨɣ 
ɬɟɪɚɩɢɢ ɤɥɢɧɢɱɟɫɤɢɦ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦ (ɫɦ. ɪɢ-
ɫɭɧɨɤ 1), ɮɚɤɬ «Ƚɨɫɩɢɬɚɥɢɡɚɰɢɢ ɜ ɪɟɚɧɢɦɚɰɢɸ» 
ɛɵɥ ɜɵɞɟɥɟɧ ɜ ɨɬɞɟɥɶɧɭɸ ɬɚɛɥɢɰɭ. ɉɨɫɥɟ ɷɬɨɝɨ 
ɜɨɡɧɢɤ ɜɬɨɪɨɣ ɜɨɩɪɨɫ: ɤɚɤ ɫɜɹɡɵɜɚɬɶ ɬɚɛɥɢɰɵ, 
ɤɚɤɭɸ ɬɚɛɥɢɰɭ ɫɞɟɥɚɬɶ ɝɥɚɜɧɨɣ, «ɉɚɰɢɟɧɬ» ɢɥɢ «Ƚɨɫɩɢɬɚɥɢɡɚɰɢɹ ɜ ɪɟɚɧɢɦɚɰɢɸ»? ɇɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɩɚɰɢɟɧɬɵ ɦɨɝɭɬ ɩɨɜɬɨɪɧɨ ɩɨɩɚɫɬɶ 
ɜ ɪɟɚɧɢɦɚɰɢɸ, ɚ ɬɚɤɠɟ ɢ ɬɨ, ɱɬɨ ɨɬɞɟɥɟɧɢɟ ɪɟɚ-
ɧɢɦɚɰɢɢ ɩɪɨɜɨɞɢɬ ɦɚɧɢɩɭɥɹɰɢɢ ɩɨ ɜɵɩɨɥɧɟɧɢɸ 
ɤɚɬɟɬɟɪɢɡɚɰɢɢ ɰɟɧɬɪɚɥɶɧɵɯ ɜɟɧ ɛɨɥɶɧɵɦ, ɤɨɬɨ-
ɪɵɟ ɧɟ ɧɚɯɨɞɹɬɫɹ ɜ ɨɬɞɟɥɟɧɢɢ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, 
ɬɚɛɥɢɰɚ «ɉɚɰɢɟɧɬ» ɞɨɥɠɧɚ ɛɵɬɶ ɝɥɚɜɧɨɣ, ɤ ɤɨ-
ɬɨɪɨɣ ɩɪɢɜɹɡɚɧɵ ɜɫɟ ɞɪɭɝɢɟ ɬɚɛɥɢɰɵ, ɬɚɤɢɟ ɤɚɤ «ɐɟɧɬɪɚɥɶɧɵɣ ɜɟɧɨɡɧɵɣ ɤɚɬɟɬɟɪ» (ɢɧɮɨɪɦɚɰɢɹ 
ɨ ɞɚɬɟ ɩɨɫɬɚɧɨɜɤɟ, ɜɢɞɟ ɦɟɬɨɞɢɤɟ, ɨɫɥɨɠɧɟɧɢɹɯ 
ɢ ɬ.ɞ.), «ȼɟɧɬɢɥɹɰɢɹ ɥɟɝɤɢɯ» (ɢɧɮɨɪɦɚɰɢɹ ɨ ɞɚɬɟ 
ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢ ɜɢɞɟ ɦɟɬɨɞɢɤɟ), ɬɚɤ ɤɚɤ ɩɪɢ 
ɩɪɢɜɹɡɤɟ ɷɬɢɯ ɞɚɧɧɵɯ ɤ «Ƚɨɫɩɢɬɚɥɢɡɚɰɢɹ ɜ ɪɟɚ-
ɧɢɦɚɰɢɸ» ɢɧɮɨɪɦɚɰɢɹ ɨɫɬɚɧɟɬɫɹ ɬɨɥɶɤɨ ɜ ɷɬɨɦ 
ɪɚɡɞɟɥɟ, ɚ ɜɪɚɱɚɦ ɜɚɠɧɨ ɡɧɚɬɶ, ɤɚɤɢɟ ɦɚɧɢɩɭɥɹ-
ɰɢɢ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɭɫɥɨɜɢɹɯ ɪɟɚɧɢɦɚɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɩɨɜɬɨɪɧɵɯ ɩɨɫɬɭɩɥɟɧɢɹɯ ɜ ɨɬɞɟɥɟɧɢɟ. 
ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɦɨɞɟɥɢ ɞɚɧɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬ-
ɜɢɹ ɬɚɛɥɢɰ ɜ ȻȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.
ɇɚ ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ ɛɵɥɚ ɫɨɡɞɚ-

ɧɚ ɂɋ ɥɟɱɟɛɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ, ɤɨɬɨɪɚɹ ɧɟ ɬɨɥɶɤɨ 
ɩɨɦɨɝɥɚ ɭɩɪɨɫɬɢɬɶ ɪɚɛɨɬɭ ɜɪɚɱɚ ɫ ɦɟɞɢɰɢɧɫɤɢɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ, ɧɨ ɢ ɩɨɦɨɝɥɚ ɫɨɡɞɚɬɶ ɭɧɢɤɚɥɶɧɵɣ 
ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɟɞɢɰɢɧɫɤɢɯ ɞɚɧɧɵɯ, 

ɫɨɪɬɢɪɨɜɤɢ ɢ ɩɨɢɫɤɚ (ɫɦ. ɨɤɧɨ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɪɢ-
ɫɭɧɤɟ 4.)
Ⱦɚɥɶɧɟɣɲɟɟ ɩɨɞɤɥɸɱɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɚɬɪɢɛɭɬɨɜ (ɬɚɛɥɢɰ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɨɣ 
ɫɯɟɦɵ ɜɨɡɦɨɠɧɨ ɜ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɢɯ ɦɚɫ-
ɲɬɚɛɚɯ: ɧɚɩɪɢɦɟɪ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɟɬɚ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɨ ɩɚɰɢɟɧɬɟ ɢ ɬ.ɩ. 
Ⱥɞɟɤɜɚɬɧɚɹ ɫɨɡɞɚɧɧɚɹ ɫɯɟɦɚ ɞɚɧɧɵɯ ɩɨɫɥɭɠɢɬ 

ɬɨɥɱɤɨɦ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɡɜɢɬɢɸ ɦɟɞɢɰɢɧɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɢɦɟɧɟɧɢɸ ɷɥɟɦɟɧ-
ɬɨɜ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ, ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɚɥɝɨ-
ɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɦɟɞɢɰɢɧɫɤɢɯ ɞɚɧɧɵɯ, ɦɨɞɟɥɢ-
ɪɭɸɳɢɯ ɫɢɫɬɟɦ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɨɡɜɨɥɢɬ 
ɜɵɜɟɫɬɢ ɭɩɪɚɜɥɟɧɢɟ ɦɟɞɢɰɢɧɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ 
ɧɚ ɧɨɜɵɣ ɭɪɨɜɟɧɶ ɢ ɜ ɪɚɡɵ ɫɧɢɡɢɬɶ ɱɢɫɥɨ ɜɪɚɱɟɛ-
ɧɵɯ ɨɲɢɛɨɤ [8; 10-11]. 
Ɂɚɤɥɸɱɟɧɢɟ
ɂɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, 

ɡɚɬɪɚɝɢɜɚɸɬ ɫɩɟɰɢɮɢɤɭ ɪɚɡɪɚɛɨɬɤɢ ɦɟɞɢɰɢɧɫɤɢɯ 
ɂɋ ɞɥɹ ɨɬɞɟɥɟɧɢɣ ɪɟɚɧɢɦɚɰɢɢ ɢ ɢɧɬɟɧɫɢɜɧɨɣ 
ɬɟɪɚɩɢɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɧɟɨɛɯɨɞɢɦ ɫɢɫɬɟɦɧɵɣ 
ɩɨɞɯɨɞ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɡɚɞɚɱ ɦɟɞɢɰɢɧɫɤɨɣ ɢɧ-
ɮɨɪɦɚɬɢɤɢ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ, ɤɚɤ ɜ ɬɟɨɪɢɢ, ɬɚɤ 
ɢ ɜ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɚɥɢɡɚɰɢɹɯ, ɞɨɥɠɧɨ ɭɞɟɥɹɬɶ-
ɫɹ ɜɨɩɪɨɫɚɦ ɚɪɯɢɬɟɤɬɭɪɵ ɞɚɧɧɵɯ, ɱɬɨ ɬɪɟɛɭ-
ɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɦɩɚɧɢɣ-ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɫɨ 
ɫɩɟɰɢɚɥɢɫɬɚɦɢ, ɩɨɧɢɦɚɸɳɢɦɢ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ ɦɟɞɢɰɢɧɫɤɢɯ 
ɭɱɪɟɠɞɟɧɢɣ.
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Ɇɚɥɚɯɨɜ ɂ.Ⱥ., Ɇɚɬɜɟɟɜɚ ȿ.Ⱥ., ɒɭɤ ɇ.ɇ.
ɂɡɥɨɠɟɧɧɚɹ ɤɨɧɰɟɩɰɢɹ ɩɨɫɬɪɨɟɧɢɹ ȻȾ ɩɨɤɚ-

ɡɚɥɚ ɫɜɨɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜ ɝɨɬɨɜɵɯ ɩɪɨɞɭɤɬɚɯ, 
ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɢɥɨɠɟɧɢɟ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɥɭ-
ɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɫɨɪɬɢɪɨɜɤɢ ɢ ɩɨɢɫɤɚ ɩɨ ɡɚɞɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɫ 
ɫɨɯɪɚɧɟɧɢɟɦ ɥɨɝɢɤɢ ɦɟɞɢɰɢɧɫɤɢɯ ɞɚɧɧɵɯ. 
Ʌɢɬɟɪɚɬɭɪɚ1. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ 
ɨɬ 3 ɦɚɹ 2012 ɝ. «ɉɨ ɨɫɧɚɳɟɧɢɸ ɦɟɞɢɰɢɧɫɤɢɯ 
ɭɱɪɟɠɞɟɧɢɣ ɤɨɦɩɶɸɬɟɪɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ 
ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ» // URL: http://www.consultant.ru/document/cons_doc_ LAW_ 118899/ (ɞ.ɨ. 13.10.2018). 2. Ɍɨɦ ɂ. ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɚɧɚ-
ɥɢɡɟ ɦɟɞɢɰɢɧɫɤɢɯ ɞɚɧɧɵɯ // ɇɚɭɤɚ ɢ ɂɧɧɨɜɚ-
ɰɢɢ (Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ, Ɇɢɧɫɤ). – 2016. – 
№157. – Ɍ.3. – ɋ. 28-31.3. Ƚɭɫɟɜ Ⱥ.ȼ., Ⱦɭɞɚɧɨɜ ɂ.ɉ., Ɋɨɦɚɧɨɜ Ɏ.Ⱥ. ɢ 
ɞɪ. Ɉɫɨɛɟɧɧɨɫɬɢ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɩɪɚ-
ɤɬɢɱɟɫɤɨɣ ɪɚɡɪɚɛɨɬɤɟ ɦɟɞɢɰɢɧɫɤɨɣ ɢɧɮɨɪ-
ɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. Ʉɚɪɟɥɶɫɤɢɣ ɧɚɭɱɧɨ-ɦɟ-
ɞɢɰɢɧɫɤɢɣ ɰɟɧɬɪ ɋɁɈ ɊȺɆɇ, ɉɟɬɪɨɡɚɜɨɞɫɤ // Ȼɢɛɥɢɨɬɟɤɚ CIT Forum – ɗɥɟɤɬɪɨɧ. ɞɚɧ. – 
Ɇ.: 2004. // URL: http://citforum.ru/consulting/articles/med/ (ɞ.ɨ. 13.09.2018).4. Ⱦɚɛɚɝɨɜ Ⱥ.Ɋ. ɂɧɮɨɪɦɚɬɢɡɚɰɢɹ ɡɞɪɚɜɨɨɯɪɚɧɟ-
ɧɢɹ ɢ ɧɟɤɨɬɨɪɵɟ ɩɪɨɛɥɟɦɵ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝ-
ɪɢɪɨɜɚɧɧɵɯ ɦɟɞɢɰɢɧɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ // ɀɭɪɧɚɥ Ɋɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ. – 2011. – №9. – 8 ɫ.

5. Ɋɢɡɚɟɜ ɂ.ɋ., əɯɢɧɚ Ɂ.Ɍ. Ȼɚɡɵ ɞɚɧɧɵɯ. Ʉɚɡɚɧɶ: 
ɂɡɞ-ɜɨ ɄȽɌɍ, 2008. – 240 ɫ.6. Ɂɢɧɝɟɪɦɚɧ Ȼ.ȼ., ɒɤɥɨɜɫɤɢɣ-Ʉɨɪɞɢ ɇ.ȿ. ɗɥɟɤ-
ɬɪɨɧɧɚɹ ɦɟɞɢɰɢɧɫɤɚɹ ɤɚɪɬɚ ɢ ɩɪɢɧɰɢɩɵ ɟɟ 
ɨɪɝɚɧɢɡɚɰɢɢ // ȼɪɚɱ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯ-
ɧɨɥɨɝɢɢ. Ɇ.: Ɇɟɧɟɞɠɟɪ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ. – 2013. –  № 2. – ɋ. 37-58.7. Ʉɨɛɪɢɧɫɤɢɣ Ȼ.Ⱥ., Ɂɚɪɭɛɢɧɚ Ɍ.ȼ. Ɇɟɞɢɰɢɧɫɤɚɹ 
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ȼɜɟɞɟɧɢɟ

ɗɤɨɧɨɦɢɤɚ ɜɫɬɭɩɚɟɬ ɜ ɧɨɜɭɸ ɮɚɡɭ ɫɜɨɟɝɨ ɪɚɡ-
ɜɢɬɢɹ – ɰɢɮɪɨɜɭɸ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɮɨɪɦɢ-
ɪɨɜɚɧɢɟ ɧɨɜɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɫɨɰɢɚɥɶɧɵɯ ɢ 
ɤɭɥɶɬɭɪɧɵɯ ɨɬɧɨɲɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ (ɂɄɌ) [1]. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢ ɰɢɮɪɨɜɚɹ ɷɤɨɧɨɦɢɤɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɪɟɞɭ, ɜ ɤɨɬɨɪɨɣ ɸɪɢɞɢɱɟɫɤɢɟ 
ɢ ɮɢɡɢɱɟɫɤɢɟ ɥɢɰɚ ɦɨɝɭɬ ɤɨɧɬɚɤɬɢɪɨɜɚɬɶ ɦɟɠɞɭ 
ɫɨɛɨɣ ɩɨ ɩɨɜɨɞɭ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ [2].
Ɉɞɧɢɦ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɪɨ-

ɝɪɚɦɦɵ «ɐɢɮɪɨɜɚɹ ɷɤɨɧɨɦɢɤɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟ-
ɞɟɪɚɰɢɢ» ɹɜɥɹɟɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɟ-
ɰɢɚɥɢɫɬɨɜ ɢ ɤɚɞɪɨɜɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɟɞɩɪɢɹɬɢɣ [3-4]. ɉɪɢɱɟɦ ɧɨɜɵɟ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɨɬɧɨɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɂɄɌ ɦɨɝɭɬ ɫɧɹɬɶ ɪɹɞ ɧɚɤɨ-
ɩɢɜɲɢɯɫɹ ɩɪɨɬɢɜɨɪɟɱɢɣ ɢ ɩɪɨɛɥɟɦ ɜɡɚɢɦɨɞɟɣɫɬ-
ɜɢɹ ɜɭɡɨɜ, ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɢ ɫɬɭɞɟɧɬɨɜ [5]. 
ɐɟɥɶ ɫɬɚɬɶɢ – ɚɧɚɥɢɡ ɦɟɯɚɧɢɡɦɨɜ ɪɟɚɥɢɡɚɰɢɢ 

ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɤɚɞɪɨɜɨɦɭ ɨɛɟɫɩɟ-
ɱɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜ ɧɚ ɨɫɧɨɜɟ ɤɨɧɰɟɩɰɢɢ «ɐɢɮ-
ɪɨɜɨɣ ɤɥɚɫɬɟɪ «ɉɪɟɞɩɪɢɹɬɢɟ – ȼɭɡ».

«ɐɢɮɪɨɜɨɣ ɤɥɚɫɬɟɪ «ɉɪɟɞɩɪɢɹɬɢɟ – 
ȼɭɡ» ɜ ɤɨɧɬɟɤɫɬɟ «ɐɢɮɪɨɜɨɣ 
ɷɤɨɧɨɦɢɤɢ»
ȼɭɡɵ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ «ɩɨɫɬɚɜɳɢ-

ɤɨɜ» ɤɚɞɪɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ. Ɋɚɛɨɬɨɞɚɬɟɥɹɦ ɜɚɠ-
ɧɨ, ɱɬɨɛɵ ɜɵɩɭɫɤɧɢɤ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡɚ ɨɛɥɚɞɚɥ 
ɧɚɛɨɪɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɢ ɦɨɝ ɨɩɟɪɚ-

ɬɢɜɧɨ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɩɪɨ-
ɰɟɫɫɭ. Ɍɚɤɠɟ ɨɧ ɞɨɥɠɟɧ ɭɦɟɬɶ ɪɚɛɨɬɚɬɶ ɜ ɤɨɦɚɧɞɟ, 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɪɚɛɨɬɭ ɢ ɪɭɤɨɜɨɞɢɬɶ ɟɸ, ɨɛɥɚɞɚɬɶ 
ɧɚɜɵɤɚɦɢ ɤɨɦɦɭɧɢɤɚɰɢɢ. ɉɪɟɞɩɪɢɹɬɢɟ ɧɚ ɫɜɨɟɣ 
ɛɚɡɟ ɫɩɨɫɨɛɧɨ ɫɮɨɪɦɢɪɨɜɚɬɶ ɧɟɞɨɫɬɚɸɳɢɟ ɤɨɦ-
ɩɟɬɟɧɰɢɢ ɜɵɩɭɫɤɧɢɤɨɜ. ɇɨ ɞɥɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ, 
ɩɨɥɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɪɚɛɨɬɨɞɚɬɟɥɹɦ ɧɟɞɨɫɬɚɟɬ ɦɟɬɨ-
ɞɢɱɟɫɤɨɣ ɛɚɡɵ, ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɦɟɠɞɢɫɩɥɢɧɚɪɧɵɯ 
ɨɛɥɚɫɬɹɯ. ȼɭɡɵ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɟ ɢɦɟɸɬ ɪɚɡɧɨɨ-
ɛɪɚɡɧɨɣ, ɫɨɜɪɟɦɟɧɧɨɣ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 
ɛɚɡɵ. ȼɪɹɞ ɥɢ ɨɧɢ ɭɫɩɟɸɬ ɡɚ ɨɫɧɚɳɟɧɢɟɦ ɫɨɜɪɟ-
ɦɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɪɚɡɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 
ɉɨɷɬɨɦɭ ɨɪɝɚɧɢɡɚɰɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɭɡɨɜ ɢ 

ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɩɨɞɝɨɬɨɜɤɚ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ɤɚɞɪɨɜ, ɨɫɜɨɟɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ ɧɚɯɨ-
ɞɹɬɫɹ ɜ ɢɯ ɨɛɳɢɯ ɰɟɥɹɯ ɢ ɢɧɬɟɪɟɫɚɯ. Ȼɨɥɶɲɢɦ 
ɩɨɬɟɧɰɢɚɥɨɦ ɩɪɢ ɷɬɨɦ ɨɛɥɚɞɚɟɬ ɜɧɭɬɪɢɤɨɪɩɨɪɚ-
ɬɢɜɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɭɛɴɟɤɬɨɜ: ɜɭɡɨɜ ɢ ɪɚɛɨ-
ɬɨɞɚɬɟɥɟɣ, – ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɢɯ ɪɟɫɭɪɫɨɜ. Ɉɞɧɨɣ 
ɢɡ ɜɨɡɦɨɠɧɵɯ ɮɨɪɦ ɨɛɴɟɞɢɧɟɧɢɹ ɫɭɛɴɟɤɬɨɜ ɹɜ-
ɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɤɥɚɫɬɟɪɚ ɩɨ ɨɬɪɚɫɥɟɜɨɦɭ, ɝɟɨɝɪɚ-
ɮɢɱɟɫɤɨɦɭ ɢɥɢ ɞɪ. ɩɪɢɧɰɢɩɭ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ 
ɦɨɝɭɬ ɜɵɫɬɪɚɢɜɚɬɶɫɹ ɜɡɚɢɦɨɫɜɹɡɢ ɬɢɩɚ: ɜɭɡ – ɜɭɡ; 
ɜɭɡ – ɪɚɛɨɬɨɞɚɬɟɥɶ; ɩɪɟɞɩɪɢɹɬɢɟ – ɩɪɟɞɩɪɢɹɬɢɟ.
ɋɨɜɪɟɦɟɧɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

ɫɩɨɫɨɛɫɬɜɭɸɬ ɜɵɫɨɤɢɦ ɫɤɨɪɨɫɬɹɦ ɢ ɪɚɡɧɨɨɛɪɚ-
ɡɢɸ ɮɨɪɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. Ʉɨɧɰɟɩɰɢɹ «ɐɢɮɪɨ-
ɜɨɝɨ ɤɥɚɫɬɟɪɚ «ɉɪɟɞɩɪɢɹɬɢɟ – ȼɭɡ» ɡɚɤɥɸɱɚɟɬɫɹ 
ɜ ɫɨɡɞɚɧɢɢ ɟɞɢɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɪɟɞɵ ɢɯ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɨɛɴɟɞɢɧɟɧɢɹ ɢɯ ɪɟɫɭɪɫɨɜ ɞɥɹ ɞɨ-
ɫɬɢɠɟɧɢɹ ɨɛɳɟɣ ɰɟɥɢ – ɩɨɞɝɨɬɨɜɤɢ ɬɟɯɧɢɱɟɫɤɢɯ 
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ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɚ ɢɞɟɹ «ɐɢɮɪɨɜɨɝɨ ɤɥɚɫɬɟɪɚ «ɩɪɟɞɩɪɢɹɬɢɟ – ɜɭɡ» ɜ ɤɨɧɬɟɤɫɬɟ ɤɨɧɰɟɩɰɢɢ «ɐɢɮɪɨɜɚɹ ɷɤɨɧɨɦɢ-
ɤɚ». Ɋɚɡɞɟɥɟɧɵ ɫɟɝɦɟɧɬɵ ɤɨɧɰɟɩɰɢɢ ɰɢɮɪɨɜɢɡɚɰɢɢ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɫɨɞɟɪɠɚɬɟɥɶɧɨɟ ɧɚɩɨɥɧɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɣ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɭɛɴɟɤɬɨɜ ɷɬɨɝɨ ɤɥɚɫɬɟɪɚ. Ɇɨɞɟɥɢ ɢ ɮɨɪɦɵ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɦɨɝɭɬ ɫɭ-
ɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɬɶɫɹ ɢ ɩɟɪɟɯɨɞɢɬɶ ɧɚ ɧɨɜɭɸ ɰɢɮɪɨɜɭɸ ɩɥɚɬɮɨɪɦɭ. ɇɚ ɨɫɧɨɜɟ ɟɞɢɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɪɟɞɵ 
ɩɨɹɜɥɹɟɬɫɹ ɧɨɜɵɣ ɮɭɧɤɰɢɨɧɚɥ ɜ ɜɢɞɟ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɜɵɩɭɫɤɧɢɤɚ ɜɭɡɚ ɢ ɫɩɟɰɢɚɥɢɫɬɚ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɛɚɧɤɚ ɤɨɦɩɟɬɟɧɰɢɣ, ɚɞɚɩɬɢɜɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɦɨɞɭɥɟɣ. ɇɨɜɵɟ ɮɨɪɦɵ ɜɡɚɢɦɨɞɟɣɫɬ-
ɜɢɹ ɩɨɡɜɨɥɹɸɬ ɫɨɤɪɚɬɢɬɶ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɰɢɮɪɨɜɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ.
Ключевые слова: ɰɢɮɪɨɜɨɣ ɤɥɚɫɬɟɪ, ɰɢɮɪɨɜɚя ɷɤɨɧɨɦɢɤɚ, ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɚя ɦɨɞɟɥɶ, ɨɛɪɚɡɨɜɚɬɟɥɶɧɚя ɫɪɟɞɚ
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ɫɩɟɰɢɚɥɢɫɬɨɜ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ 
ɜɚɠɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ (ɤɨɦɩɟɬɟɧɰɢɹɦɢ) [3].
ɋ ɭɱɟɬɨɦ ɢɦɟɸɳɢɯɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫ-

ɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɞɟɥɨɜ ɜ 
ɤɨɧɰɟɩɰɢɢ «ɐɢɮɪɨɜɚɹ ɷɤɨɧɨɦɢɤɚ» ɦɨɠɧɨ ɜɵɞɟ-
ɥɢɬɶ ɬɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɤɥɸɱɟ- ɜɵɯ ɟɟ ɫɟɝɦɟɧɬɚ. ɗɬɨ ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ [6-7], 

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɚɹ ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɚ [8-9] ɢ ɰɢɮɪɨɜɚɹ ɩɥɚɬɮɨɪɦɚ (ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɚɹ ɫɢɫɬɟɦɚ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɧɚɭɤɨɟɦɤɨɣ ɩɪɨɞɭɤɰɢɢ) [9-10] – ɫɦ. ɪɢɫɭɧɨɤ 1.

ɐɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬ-
ɫɹ ɜɩɨɥɧɟ ɪɟɚɥɶɧɵɦ ɩɪɨɞɭɤɬɨɦ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨ-
ɦɢɤɢ. ɗɬɨ ɟɞɢɧɚɹ ɦɨɞɟɥɶ ɪɟɚɥɶɧɨɝɨ ɚɤɬɢɜɚ, ɞɨ-
ɫɬɨɜɟɪɧɨ ɨɩɢɫɵɜɚɸɳɚɹ ɜɫɟ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
ɭɫɥɨɜɢɹ ɟɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ, ɩɪɨ-
ɰɟɫɫɵ ɢ ɜɡɚɢɦɨɫɜɹɡɢ, ɤɚɤ ɧɚ ɨɬɞɟɥɶɧɨɦ ɨɛɴɟɤɬɟ, 
ɬɚɤ ɢ ɜ ɪɚɦɤɚɯ ɰɟɥɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɚɤɬɢɜɚ, 
ɚ ɬɚɤɠɟ ɪɟɚɥɢɡɭɸɳɚɹ ɬɟɯɧɨɥɨɝɢɢ ɜɢɪɬɭɚɥɶɧɨɣ ɢ 
ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. Ȼɥɚɝɨɞɚɪɹ ɷɬɢɦ ɬɟɯɧɨ-
ɥɨɝɢɹɦ ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɮɭɧɤ-
ɰɢɨɧɚɥɶɧɵɦ ɩɪɨɞɭɤɬɨɦ, ɫɪɟɞɢ ɟɝɨ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɯ ɧɚɡɧɚɱɟɧɢɣ ɦɨɝɭɬ ɛɵɬɶ:– ɨɩɢɫɚɧɢɟ ɢɡɞɟɥɢɹ, ɨɛɪɚɡ ɢɡɞɟɥɢɹ, ɩɪɨɟɤɬɢ-
ɪɭɟɦɵɣ, ɦɨɞɟɪɧɢɡɢɪɭɟɦɵɣ ɧɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɞɭɤɬɚ;– ɜɢɪɬɭɚɥɶɧɵɣ ɞɜɨɣɧɢɤ ɢɡɞɟɥɢɹ, ɜɦɟɫɬɟ ɫ 
ɪɭɤɨɜɨɞɫɬɜɨɦ ɢ ɞɚɧɧɵɦɢ ɩɨ ɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɸ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɢɫɩɵɬɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɪɟ-
ɚɥɶɧɨɝɨ ɩɪɨɞɭɤɬɚ;– ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɤɟɣɫ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ 
ɞɥɹ ɨɫɜɨɟɧɢɹ ɢɡɞɟɥɢɹ: ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ ɫɢɫɬɟɦɵ, – 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɛɟɡ ɜɨɡɦɨɠɧɨɝɨ ɞɥɹ ɧɢɯ ɭɳɟɪɛɚ;– ɨɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɪɟɚɥɶɧɨɝɨ ɢɡ-
ɞɟɥɢɹ ɢ ɭɫɥɨɜɢɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ;– ɦɟɯɚɧɢɡɦ ɪɚɡɪɚɛɨɬɤɢ ɢ ɚɩɪɨɛɚɰɢɢ ɬɟɯɧɨɥɨ-
ɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɟɚɥɶɧɨɝɨ ɩɪɨɞɭɤɬɚ;– ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɧɵɦ ɠɢɡ-
ɧɟɧɧɵɦ ɰɢɤɥɨɦ ɢɡɞɟɥɢɹ;– ɷɬɚɥɨɧɧɚɹ ɦɨɞɟɥɶ ɢɡɞɟɥɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ 
ɜɵɹɜɥɟɧɢɟ ɨɬɤɥɨɧɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɢ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ ɨɛɴɟɤɬɚ ɨɬ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ. Ɋɟɚɥɢɡɨɜɚɧ-
ɧɵɣ ɜɦɟɫɬɟ ɫ ɞɚɬɱɢɤɚɦɢ ɜ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬ-
ɧɨɦ ɢɫɩɨɥɧɟɧɢɢ, ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɨɛɪɚɡɭɟɬ 
ɫɢɫɬɟɦɭ ɨɛɴɟɤɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɴɟɤɬɚ, ɨɛɟɫɩɟɱɢɜɚɹ ɧɚɞɟɠɧɨɫɬɶ 
ɫɥɨɠɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ.«ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɢ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɨɫɧɨɜɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭ-
ɧɢɤɚɰɢɨɧɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɥɸɛɨɣ ɫɬɪɚɧɵ ɹɜɥɹɸɬɫɹ ɜɵɫɨ-
ɤɨɫɤɨɪɨɫɬɧɵɟ ɫɟɬɢ ɷɥɟɤɬɪɨɫɜɹɡɢ ɩɨɫɥɟɞɭɸɳɢɯ 
ɩɨɤɨɥɟɧɢɣ (NGN), ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɟ ɥɸɛɨɦɭ 
ɩɨɥɶɡɨɜɚɬɟɥɸ, ɜ ɥɸɛɨɦ ɦɟɫɬɟ ɭɧɢɜɟɪɫɚɥɶɧɵɣ 
ɲɢɪɨɤɨɩɨɥɨɫɧɵɣ ɞɨɫɬɭɩ ɤ ɧɟɨɝɪɚɧɢɱɟɧɧɨɦɭ 
ɫɩɟɤɬɪɭ ɫɟɪɜɢɫɨɜ ɢ ɢɧɵɯ ɛɥɚɝ ɷɥɟɤɬɪɨɫɜɹɡɢ ɢ 
ɂɄɌ» [8]. Ȼɟɡ ɨɩɟɪɟɠɚɸɳɟɝɨ ɪɚɡɜɢɬɢɹ ɷɬɢɯ ɫɟɬɟɣ 
ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɟɯɧɢɤɢ ɧɟɜɨɡɦɨɠɧɨ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɩɪɨɞɭɤɬɨɜ ɜ ɜɢɞɟ ɰɢɮɪɨ-
ɜɨɝɨ ɞɜɨɣɧɢɤɚ. «ɉɨɞ ɰɢɮɪɨɜɨɣ ɩɥɚɬɮɨɪɦɨɣ ɩɨɧɢɦɚɟɬɫɹ ɫɥɨɠ-
ɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ 
ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɜɵɩɨɥɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧ-
ɧɨɣ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɚɹ ɨɬɤɪɵɬɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɤɥɢɟɧɬɚɦɢ ɢ ɩɚɪɬɧɟɪɚɦɢ, ɜɤɥɸɱɚɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ 
ɩɪɢɥɨɠɟɧɢɣ, ɦɟɪɱɚɧɬɨɜ (ɮɢɧɚɧɫɨɜɵɟ ɭɫɥɭɝɢ ɱɟ-
ɪɟɡ ɛɚɧɤɨɜɫɤɢɟ ɤɚɪɬɵ) ɢ ɚɝɟɧɬɨɜ» [9]. ɂɧɮɨɪɦɚ-
ɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨ-
ɰɟɫɫɨɜ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɧɚɭɤɨɟɦɤɨɣ ɩɪɨɞɭɤɰɢɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨ-
ɢɡɜɨɞɫɬɜɚ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɨɛɦɟɧɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ 
ɧɚ ɛɚɡɟ ɂɄɌ. ɋɨɫɬɚɜ ɢ ɫɬɪɭɤɬɭɪɚ ɬɚɤɢɯ ɫɢɫɬɟɦ 
ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɹɬ ɨɬ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢɯ 
ɩɪɢɥɨɠɟɧɢɹ. Ɉɞɧɚɤɨ ɜɫɟɯ ɢɯ ɨɛɴɟɞɢɧɹɟɬ ɢɞɟɹ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɹɦɢ ɜ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɟ 
ɢ ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɛɚɡɵ [1]. 
ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɬɪɟɯ ɫɟɝɦɟɧɬɨɜ 

ɤɨɧɰɟɩɰɢɢ ɰɢɮɪɨɜɢɡɚɰɢɢ (ɫɦ. ɪɢɫɭɧɨɤ 1) ɩɨɞ-
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Ⱦɚɧɢɥɚɟɜ Ⱦ.ɉ., Ɇɚɥɢɜɚɧɨɜ ɇ.ɇ.
ɬɜɟɪɠɞɚɟɬɫɹ ɤɪɢɬɟɪɢɹɦɢ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɰɢɮ-
ɪɨɜɢɡɚɰɢɢ ɷɤɨɧɨɦɢɤɢ ɫɬɪɚɧ, ɩɪɟɞɥɚɝɚɟɦɵɯ ɪɚɡ-
ɪɚɛɨɬɱɢɤɚɦɢ ɦɟɬɨɞɢɤ ɪɚɡɥɢɱɧɵɯ ɪɟɣɬɢɧɝɨɜ (ɫɦ. 
ɬɚɛɥɢɰɭ 1) [11]. 
Ʉɚɠɞɵɣ ɫɟɝɦɟɧɬ ɤɨɧɰɟɩɰɢɢ ɰɢɮɪɨɜɢɡɚɰɢɢ 

ɜɧɨɫɢɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɨɞɟɪɠɚɬɟɥɶɧɨɟ ɧɚ-
ɩɨɥɧɟɧɢɟ ɜ ɧɚɩɪɚɜɥɟɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɭɛɴɟɤ-
ɬɨɜ ɰɢɮɪɨɜɨɝɨ ɤɥɚɫɬɟɪɚ «ɉɪɟɞɩɪɢɹɬɢɟ – ȼɭɡ», ɚ 
ɬɚɤɠɟ ɫɨɞɟɪɠɚɬɟɥɶɧɨɟ ɧɚɩɨɥɧɟɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ 
ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɩɟɰɢɚɥɢɫɬɚ. 
Ɉɬ ɪɟɚɥɢɡɚɰɢɢ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɫɟɯ ɬɪɟɯ ɫɟɝ-

ɦɟɧɬɨɜ ɤɨɧɰɟɩɰɢɢ ɰɢɮɪɨɜɢɡɚɰɢɢ ɡɚɜɢɫɢɬ ɤɨɧ-
ɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɣ ɜ ɬɚɤ ɧɚɡɵɜɚ-
ɟɦɨɦ «ɰɢɮɪɨɜɨɦ ɜɢɯɪɟ» [12]. ɐɢɮɪɨɜɨɣ ɜɢɯɪɶ – ɷɬɨ ɧɟɢɡɛɟɠɧɨɟ ɞɜɢɠɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɟɣ 
ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ «ɰɢɮɪɨɜɨɦɭ ɰɟɧɬɪɭ», ɜ ɤɨɬɨ-
ɪɨɦ ɛɢɡɧɟɫ-ɦɨɞɟɥɢ, ɩɪɨɞɭɤɬɵ ɢ ɰɟɧɧɨɫɬɧɵɟ ɰɟ-
ɩɨɱɤɢ ɦɚɤɫɢɦɚɥɶɧɨ ɨɰɢɮɪɨɜɵɜɚɸɬɫɹ. 
ɐɢɮɪɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɪɭɲɚɸɬ ɫɭɳɟɫɬɜɭɸ-

ɳɢɟ ɫɩɨɫɨɛɵ ɫɨɡɞɚɧɢɹ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ 
ɢ ɫɨɡɞɚɸɬ ɧɨɜɵɟ. Ɂɞɟɫɶ ɤɨɧɤɭɪɟɧɬɧɵɟ ɩɪɟɢɦɭɳɟ-
ɫɬɜɚ ɨɛɪɚɡɭɸɬɫɹ ɛɥɚɝɨɞɚɪɹ ɝɢɛɤɨɫɬɢ, ɛɵɫɬɪɵɦ 
ɢɧɧɨɜɚɰɢɹɦ, ɝɨɬɨɜɧɨɫɬɢ ɤ ɷɤɫɩɟɪɢɦɟɧɬɚɦ. Ⱦɥɹ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫɨ ɫɥɨɠɢɜɲɟɣɫɹ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɹɜɥɹɟɬɫɹ ɩɟɪɟ-
ɯɨɞɧɵɣ ɩɟɪɢɨɞ ɨɫɜɨɟɧɢɹ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, 
ɜɧɟɞɪɟɧɢɹ ɧɨɜɵɯ ɛɢɡɧɟɫ-ɦɨɞɟɥɟɣ.
Ɍɨɝɞɚ ɞɥɢɬɟɥɶɧɨɫɬɶ ɷɬɨɝɨ ɩɟɪɟɯɨɞɧɨɝɨ ɩɟ-

ɪɢɨɞɚ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɤɨɧɤɭɪɟɧ-
ɬɨɫɩɨɫɨɛɧɨɫɬɢ ɷɬɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ɉɧɚ ɡɚɜɢɫɢɬ 
ɨɬ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɢɯ ɜɤɥɸɱɟɧɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɵ «ɰɢɮɪɨɜɢɡɚɰɢɢ». 
ɉɪɢɱɟɦ ɫɚɦɢ ɰɢɮɪɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɦɨɝɭɬ ɫɬɚɬɶ 
ɢɧɫɬɪɭɦɟɧɬɨɦ ɩɨɜɵɲɟɧɢɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɫɩɟ-
ɰɢɚɥɢɫɬɨɜ ɩɪɟɞɩɪɢɹɬɢɣ.
Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ ɜ ɰɢɮɪɨɜɨɦ 
ɤɥɚɫɬɟɪɟ «ɉɪɟɞɩɪɢɹɬɢɟ – ȼɭɡ»
ȼɚɠɧɟɣɲɟɣ ɬɨɱɤɨɣ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɪɚɛɨ-

ɬɨɞɚɬɟɥɟɣ ɢ ɜɭɡɨɜ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɨɞɟ-
ɥɢ ɛɭɞɭɳɟɝɨ ɫɩɟɰɢɚɥɢɫɬɚ, ɤɨɬɨɪɚɹ ɜɵɪɚɠɚɟɬɫɹ, 
ɧɚɩɪɢɦɟɪ, Ɏɟɞɟɪɚɥɶɧɵɦɢ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ (ɎȽɈɋ), ɤɜɚ-
ɥɢɮɢɤɚɰɢɨɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɚɫɩɨɪɬɨɦ 
ɫɩɟɰɢɚɥɢɫɬɚ, ɨɬɪɚɫɥɟɜɵɦɢ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-
ɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ. Ɉɞɧɚɤɨ ɫɨɩɨɫɬɚɜɥɟɧɢɟ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɫɬɚɧ-
ɞɚɪɬɨɜ ɨɛɧɚɪɭɠɢɜɚɟɬ ɩɨɪɨɣ ɢɯ ɩɪɨɬɢɜɨɪɟɱɢɟ, 
ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɧɟ ɬɨɥɶɤɨ ɩɟ-
ɪɟɱɧɹ ɩɪɨɮɟɫɫɢɣ ɢ ɩɪɨɮɢɥɟɣ ɩɨɞɝɨɬɨɜɤɢ, ɧɨ 
ɞɚɠɟ ɧɨɦɟɧɤɥɚɬɭɪɵ ɤɜɚɥɢɮɢɤɚɰɢɣ [13].
Ɉɞɧɚ ɢɡ ɮɨɪɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɭɡɨɜ ɢ ɪɚɛɨ-

ɬɨɞɚɬɟɥɟɣ ɜɵɪɚɠɚɟɬɫɹ ɜ ɷɤɫɩɟɪɬɧɨɣ ɮɭɧɤɰɢɢ 
ɩɨɫɥɟɞɧɢɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɯ ɤɚɱɟɫɬɜɟɧɧɵɯ ɢ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɤɚɞɪɨɜɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ. ɗɤɫ-
ɩɟɪɬɧɵɣ ɩɨɞɯɨɞ ɩɪɢɡɜɚɧ ɫɧɢɡɢɬɶ ɧɟɨɩɪɟɞɟɥɟɧ-
ɧɨɫɬɶ ɱɚɫɬɧɵɯ ɰɟɥɟɣ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ, 
ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɭɫɬɚɪɟɜɚɧɢɹ ɡɧɚɧɢɣ, (ɂɧɞɟɤɫ ɰɢɮɪɨɜɢɡɚɰɢɢ

ɷɤɨɧɨɦɢɤɢ)
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Danilaev D.P., Malivanov N.N.
ɤɨɦɩɟɬɟɧɰɢɣ. ɇɨ ɨɛɪɚɳɟɧɢɟ ɤ ɷɬɨɦɭ ɩɨɞɯɨɞɭ 
ɩɨɪɨɠɞɚɟɬ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɤɨɦɩɟɬɟɧɬɧɨɫɬ-
ɧɭɸ ɢɡɛɵɬɨɱɧɨɫɬɶ, ɫ ɞɪɭɝɨɣ – ɧɟɫɨɝɥɚɫɨɜɚɧ-
ɧɨɫɬɶ ɷɤɫɩɟɪɬɧɵɯ ɦɧɟɧɢɣ (ɨɫɨɛɟɧɧɨ ɦɟɠɞɭ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɤɪɭɩɧɨɝɨ ɢ ɦɚɥɨɝɨ ɛɢɡɧɟɫɚ) [14-15]. ɗɬɢ ɹɜɥɟɧɢɹ ɫɬɚɧɨɜɹɬɫɹ ɩɪɨɛɥɟɦɨɣ, 
ɨɫɨɛɟɧɧɨ ɜ ɫɜɹɡɢ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɫɪɨɤɨɦ ɨɛ-
ɭɱɟɧɢɹ ɜ ɜɭɡɟ, ɭɫɥɨɜɢɹɦɢ ɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɨɪ-
ɝɚɧɢɡɚɰɢɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ [5]. 
Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɫɭɬɢ ɩɨ-

ɹɜɢɜɲɢɯɫɹ ɩɪɨɛɥɟɦ ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨ-
ɧɹɬɢɹ «ɤɨɦɩɟɬɟɧɰɢɹ». ɋɥɨɜɚɪɶ ɢɧɨɫɬɪɚɧɧɵɯ 
ɫɥɨɜ [16] ɨɩɪɟɞɟɥɹɟɬ ɤɨɦɩɟɬɟɧɰɢɸ ɫɥɟɞɭɸ-
ɳɢɦ ɨɛɪɚɡɨɦ: «1. Ɉɫɜɟɞɨɦɥɟɧɧɨɫɬɶ ɜ ɤɚɤɨɦ-
ɧɢɛɭɞɶ ɤɪɭɝɟ ɜɨɩɪɨɫɨɜ, ɤɚɤɨɣ-ɧɢɛɭɞɶ ɨɛɥɚ-
ɫɬɢ ɡɧɚɧɢɹ. 2. Ʉɪɭɝ ɱɶɢɯ-ɧɢɛɭɞɶ ɩɨɥɧɨɦɨɱɢɣ, 
ɩɪɚɜ». ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 
ɷɬɨ ɨɩɪɟɞɟɥɟɧɢɟ ɦɨɠɧɨ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɤɚɤ 
ɥɢɱɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɩɟɰɢɚɥɢɫɬɚ ɪɟɲɚɬɶ ɩɨ-
ɪɭɱɟɧɧɵɣ ɟɦɭ ɤɥɚɫɫ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ. 
ɇɨ ɤɚɤ ɜɨɡɦɨɠɧɨ ɮɨɪɦɢɪɨɜɚɬɶ ɤɨɦɩɟɬɟɧɰɢɢ 
ɫɩɟɰɢɚɥɢɫɬɚ, ɟɫɥɢ ɪɹɞ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚ-
ɞɚɱ, ɤɨɬɨɪɵɟ ɟɦɭ ɛɭɞɭɬ ɩɨɪɭɱɟɧɵ, ɡɚɪɚɧɟɟ ɧɟ-
ɢɡɜɟɫɬɟɧ? 
ɋɨɝɥɚɫɧɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɫɬɚɧɞɚɪɬɚɦ 

ɜɭɡɵ ɮɨɪɦɢɪɭɸɬ ɭ ɫɬɭɞɟɧɬɨɜ ɧɚɛɨɪ ɛɚɡɨɜɵɯ 
ɤɨɦɩɟɬɟɧɰɢɣ – ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɲɚɬɶ ɪɹɞ ɫɬɚɧ-
ɞɚɪɬɧɵɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ. ɉɪɢ ɷɬɨɦ ɜ 
ɫɜɹɡɢ ɫ ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ ɡɧɚ-
ɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ ɭɫɬɚɪɟɜɚɸɬ, ɢ, ɛɨɥɟɟ 
ɬɨɝɨ, ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɹɞɟ ɩɪɨɮɟɫ-

ɫɢɣ. Ɉɬ ɛɭɞɭɳɟɝɨ ɢɧɠɟɧɟɪɚ ɬɪɟɛɭɟɬɫɹ ɫɩɨɫɨɛ-
ɧɨɫɬɶ ɤ ɧɟɩɪɟɪɵɜɧɨɦɭ ɨɛɭɱɟɧɢɸ, ɫɩɨɫɨɛɧɨɫɬɶ 
ɧɚɯɨɞɢɬɶ ɧɟɞɨɫɬɚɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ ɭɦɟɬɶ 
ɩɪɢɦɟɧɹɬɶ ɟɟ ɧɚ ɩɪɚɤɬɢɤɟ [5]. Ɉɝɪɨɦɧɨɟ ɡɧɚ-
ɱɟɧɢɟ ɩɪɢ ɷɬɨɦ ɢɦɟɟɬ ɧɚɞɫɢɫɬɟɦɧɨɫɬɶ ɡɧɚɧɢɣ 
ɢ ɭɦɟɧɢɣ ɱɟɥɨɜɟɤɚ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɨɥɨɝɢɹ ɟɝɨ 
ɨɛɭɱɟɧɢɹ [17].
Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-

ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɩɟɰɢɚɥɢɫɬɚ ɫɭɳɟɫɬɜɟɧɧɵɦ 
ɩɨɧɹɬɢɟɦ ɹɜɥɹɟɬɫɹ «ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ». «ɗɬɨ 
ɢɧɬɟɝɪɚɥɶɧɨɟ ɫɜɨɣɫɬɜɨ ɥɢɱɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢ-
ɡɭɸɳɟɟ ɟɝɨ ɫɬɪɟɦɥɟɧɢɟ ɢ ɫɩɨɫɨɛɧɨɫɬɶ (ɝɨɬɨɜ-
ɧɨɫɬɶ) ɪɟɚɥɢɡɨɜɚɬɶ ɫɜɨɣ ɩɨɬɟɧɰɢɚɥ ɞɥɹ ɭɫɩɟɲ-
ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɨɛɥɚɫɬɢ». [14] Ʉɨɦɩɟɬɟɧɬɧɨɫɬɶ ɫɩɟɰɢɚɥɢɫɬɚ ɩɟɪɢɨɞɢɱɟ-
ɫɤɢ ɨɛɧɨɜɥɹɟɬɫɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚ ɫɱɟɬ ɩɪɢɨɛɪɟ-
ɬɟɧɢɹ ɧɨɜɵɯ ɤɨɦɩɟɬɟɧɰɢɣ. ɇɨ ɤɚɤ ɥɢɱɧɨɫɬɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɧɚ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɧɟ ɹɜɥɹɟɬ-
ɫɹ ɫɭɦɦɨɣ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ. ɗɬɨ ɦɨɠɧɨ 
ɩɨɹɫɧɢɬɶ ɯɨɬɹ ɛɵ ɬɟɦ, ɱɬɨ ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟ-
ɧɢɹ, ɤɨɬɨɪɵɟ ɮɨɪɦɚɥɢɡɨɜɚɧɵ ɧɚɛɨɪɨɦ ɤɨɦɩɟ-
ɬɟɧɰɢɣ ɜɵɩɭɫɤɧɢɤɨɜ, ɱɚɫɬɨ ɧɟ ɬɨɠɞɟɫɬɜɟɧɧɵ 
ɰɟɥɹɦ ɨɛɪɚɡɨɜɚɧɢɹ. Ɍɚɤɨɟ ɪɚɫɯɨɠɞɟɧɢɟ ɫɭɳɟ-
ɫɬɜɟɧɧɨ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɭ-
ɡɨɜ, ɫɬɭɞɟɧɬɨɜ ɢ ɪɚɛɨɬɨɞɚɬɟɥɟɣ. Ɉɞɧɚɤɨ ɟɫɥɢ 
ɤɨɦɩɟɬɟɧɰɢɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɤɪɭɝ ɡɚɞɚɱ, ɤɨ-
ɬɨɪɵɟ ɩɪɢɯɨɞɢɥɨɫɶ ɪɟɲɚɬɶ ɫɩɟɰɢɚɥɢɫɬɭ, ɬɨ ɢɯ 
ɩɟɪɟɱɟɧɶ ɹɜɥɹɟɬɫɹ ɨɬɪɚɠɟɧɢɟɦ ɭɪɨɜɧɹ ɟɝɨ ɩɪɨ-
ɮɟɫɫɢɨɧɚɥɢɡɦɚ. Ⱥ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ 
ɹɜɥɹɟɬɫɹ ɨɛɪɚɡɨɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ ɧɚɛɨɪɨɦ 
ɤɨɦɩɟɬɟɧɰɢɣ ɥɢɱɧɨɫɬɢ ɤɚɤ ɫɩɟɰɢɚɥɢɫɬɚ. 



126

«ɂɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» Ɍɨɦ 17, № 1, 2019, ɫ. 122-130

Ⱦɚɧɢɥɚɟɜ Ⱦ.ɉ., Ɇɚɥɢɜɚɧɨɜ ɇ.ɇ.
ɇɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɫɩɟ-

ɰɢɚɥɢɫɬɚ ɬɪɟɛɭɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɛɪɚɡɨɜɚ-
ɬɟɥɶɧɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɣ ɟɝɨ ɠɢɡ-
ɧɢ. ɂɧɬɟɝɪɚɰɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜɭɡɚ ɢ 
ɩɪɟɞɩɪɢɹɬɢɹ ɩɨɡɜɨɥɹɟɬ ɫɜɹɡɚɬɶ ɮɭɧɤɰɢɢ ɢɧɮɨɪ-
ɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɩɪɨɰɟɫɫɨɜ ɠɢɡɧɟɧɧɨɝɨ 
ɰɢɤɥɚ ɢɡɞɟɥɢɣ ɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, 
ɦɨɞɟɥɢ ɡɧɚɧɢɣ, ɤɨɦɩɟɬɟɧɰɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢ-
ɹɬɢɣ ɢ ɩɪɨɝɪɚɦɦɵ ɩɨɞɝɨɬɨɜɤɢ (ɩɟɪɟɩɨɞɝɨɬɨɜɤɢ) 
ɫɩɟɰɢɚɥɢɫɬɨɜ. ȼɚɠɧɟɣɲɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɩɪɢɦɟ-
ɧɟɧɢɹ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɫɨɝɥɚɫɨɜɚɧɧɵɣ 
ɷɬɚɥɨɧ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɫɩɟɰɢɚɥɢɫɬɚ – 
ɟɞɢɧɵɣ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɜɵɩɭɫɤ-
ɧɢɤɨɜ ɜɭɡɨɜ (ɫɦ. ɪɢɫɭɧɨɤ 2).
Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɵɟ ɦɨɞɟɥɢ ɜɵɩɭɫɤɧɢɤɚ ɢ ɫɩɟ-

ɰɢɚɥɢɫɬɚ ɛɟɡɭɫɥɨɜɧɨ ɩɟɪɟɫɟɤɚɸɬɫɹ ɢ ɞɨɩɨɥɧɹɸɬ 
ɞɪɭɝ ɞɪɭɝɚ, ɧɨ ɧɟ ɫɨɜɩɚɞɚɸɬ ɩɨɥɧɨɫɬɶɸ. Ʉɨɦɩɟ-
ɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɜɵɩɭɫɤɧɢɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɎȽɈɋ ɜɛɢɪɚɟɬ ɜ ɫɟɛɹ ɨɛɳɟɤɭɥɶ-
ɬɭɪɧɵɟ, ɨɛɳɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ. 
Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɫɩɟɰɢɚɥɢɫɬɚ ɫɜɹɡɚɧɚ 
ɫ ɤɨɧɤɪɟɬɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɶɸ, ɩɪɨɮɟɫɫɢɨ-
ɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɬɨɱɧɨɣ, 
ɧɨ ɩɪɢ ɷɬɨɦ ɛɨɥɟɟ ɭɡɤɨɣ. Ɂɚ ɪɚɦɤɚɦɢ ɷɬɢɯ ɦɨɞɟ-
ɥɟɣ ɨɫɬɚɸɬɫɹ ɬɪɭɞɧɨ ɮɨɪɦɚɥɢɡɭɟɦɵɟ ɫɨɫɬɚɜɥɹɸ-
ɳɢɟ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɫɩɟɰɢɚɥɢɫɬɚ, ɤɨɬɨɪɵɟ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɩɪɢɯɨɞɹɬ ɫ ɨɩɵɬɨɦ ɪɚɛɨɬɵ, ɫ ɟɝɨ ɩɪɨ-
ɮɟɫɫɢɨɧɚɥɶɧɵɦ ɢ ɤɚɪɶɟɪɧɵɦ ɪɨɫɬɨɦ.
Ⱦɥɹ ɨɬɞɟɥɶɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɷɬɚɥɨɧɧɚɹ ɦɨ-

ɞɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɝɢɛɤɨɣ. ȼ ɨɬɥɢɱɢɟ 
ɨɬ ɫɬɚɧɞɚɪɬɨɜ ɷɬɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɛɧɨɜɥɹɸɳɚɹɫɹ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɧɟɤɨɟɝɨ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɪɚɛɨɬɧɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ. ɋɪɚɜɧɟɧɢɟ ɤɨɦɩɟɬɟɧɬ-
ɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ (ɄɆȼ ɢ ɄɆɋ ɧɚ ɪɢɫɭɧɤɟ 2) 
ɦɟɠɞɭ ɫɨɛɨɣ, ɚ ɬɚɤɠɟ ɫ ɷɬɚɥɨɧɧɨɣ ɦɨɞɟɥɶɸ ɩɨɡɜɨ-
ɥɹɟɬ ɜɵɹɜɢɬɶ ɧɟɞɨɫɬɚɸɳɢɟ ɤɨɦɩɟɬɟɧɰɢɢ ɪɚɛɨɬ-
ɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɬɪɟɛɭɟɦɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɜɵɩɭɫɤɧɢɤɚ [18]. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɷɥɟɦɟɧɬɵ ɬɟɨɪɟɬɢɱɟɫɤɨɣ 
ɢ ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɧɟ ɜɦɟɫɬɢɜɲɢɟɫɹ ɜ 
ɨɝɪɚɧɢɱɟɧɧɵɟ ɧɨɪɦɚɬɢɜɧɵɦɢ ɫɪɨɤɚɦɢ ɨɛɭɱɟɧɢɹ 
ɪɚɦɤɢ ɨɫɧɨɜɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɜɭ-
ɡɨɜ. Ɍɚɤɢɟ ɪɚɡɞɟɥɵ ɦɨɝɭɬ ɛɵɬɶ ɫɤɨɦɩɟɧɫɢɪɨɜɚɧɵ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɨɛɭɱɟɧɢɟɦ.
ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɮɨɪɦɨɣ ɪɚɫɲɢ-

ɪɟɧɢɹ ɪɹɞɚ ɤɨɦɩɟɬɟɧɰɢɣ ɫɨɬɪɭɞɧɢɤɚ ɩɪɟɞɩɪɢɹ-
ɬɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɟɝɨ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɹɜɥɹɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ (ȾɉɈ). ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɨɬɪɟɛɧɨ-
ɫɬɢ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɜ ɩɨɞɝɨɬɨɜɤɟ ɩɨ ɩɪɨɝɪɚɦɦɚɦ 
ȾɉɈ ɫɨɫɬɚɜɥɹɸɬ 98,3% ɨɬ ɨɛɳɟɣ ɩɨɬɪɟɛɧɨɫɬɢ 
ɜ ɨɛɭɱɟɧɢɢ [18]. Ɉɛɭɱɟɧɢɟ ɩɨ ɩɪɨɝɪɚɦɦɚɦ ȾɉɈ 
ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɬɪɢ 
ɝɨɞɚ, ɚ ɞɥɹ ɪɹɞɚ ɞɨɥɠɧɨɫɬɟɣ, ɨɬɪɚɫɥɟɣ ɷɤɨɧɨɦɢɤɢ 

ɢ ɜɢɞɨɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ – ɟɠɟ-
ɝɨɞɧɨ [19]. 
ɉɪɢ ɫɨɜɩɚɞɟɧɢɢ ɱɚɫɬɧɵɯ ɰɟɥɟɣ ɩɨɞɝɨɬɨɜɤɢ 

ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɝɪɚɦɦ ȾɉɈ ɢ ɩɪɨɮɢɥɶɧɨɣ ɱɚɫɬɢ 
ɨɫɧɨɜɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɨ. Ɇɨɞɭɥɶ-
ɧɵɣ ɩɪɢɧɰɢɩ ɩɨɡɜɨɥɹɟɬ ɬɪɚɧɫɥɢɪɨɜɚɬɶ ɧɚɢɛɨ-
ɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɵɟ ɫɨɞɟɪɠɚɬɟɥɶɧɵɟ ɱɚɫɬɢ ɩɪɨ-
ɝɪɚɦɦ ȾɉɈ ɜ ɫɨɫɬɚɜ ɨɫɧɨɜɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɩɪɨɝɪɚɦɦ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɚɤɬɭɚɥɢɡɢɪɭɹ ɢɯ (ɫɦ. 
ɪɢɫɭɧɨɤ 2). ɗɬɨɬ ɠɟ ɩɪɢɧɰɢɩ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɮɢɡɢɱɟɫɤɢɦ ɥɢɰɚɦ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 
ɮɨɪɦɢɪɨɜɚɬɶ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɬɪɚɟɤɬɨɪɢɢ ɢɡ ɨɬ-
ɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɩɪɨɝɪɚɦɦ, ɦɨɞɭɥɟɣ ɢ ɛɥɨɤɨɜ). 
Ɍɨɝɞɚ ɟɞɢɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɪɟɞɚ «ɐɢɮɪɨɜɨɣ 
ɤɥɚɫɬɟɪ «ɉɪɟɞɩɪɢɹɬɢɟ – ȼɭɡ» ɨɛɟɫɩɟɱɢɜɚɟɬ ɮɨɪ-
ɦɢɪɨɜɚɧɢɟ ɚɞɚɩɬɢɜɧɨɣ, ɫɚɦɨɧɚɫɬɪɚɢɜɚɸɳɟɣɫɹ 
ɫɢɫɬɟɦɵ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ. ɋɬɭɞɟɧɬɵ ɢɥɢ 
ɫɨɬɪɭɞɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɣ, ɢɫɩɨɥɶɡɭɹ ɦɨɞɭɥɶɧɵɣ 
ɩɪɢɧɰɢɩ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ ɩɨɞɝɨɬɨɜɤɢ, 
ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ «ɧɚɛɪɚɬɶ» ɤɨɦɩɟɬɟɧɰɢɢ, ɚɤ-
ɬɭɚɥɶɧɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɥɢ ɜ ɩɟɪɫɩɟɤɬɢɜɟ 
ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɪɚɛɨɬɨɞɚɬɟɥɹ. ɉɪɢɱɟɦ ɢ ɞɥɹ ɬɟɯ, 
ɢ ɞɥɹ ɞɪɭɝɢɯ ɜɨɡɦɨɠɧɵ ɮɨɪɦɚɬɵ ȾɉɈ ɜ ɜɭɡɟ ɢɥɢ 
ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɨɛɭɱɟɧɢɹ. 
ɋɨɝɥɚɫɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɜɵ-

ɩɭɫɤɧɢɤɚ ɜɭɡɚ ɢ ɪɚɛɨɬɧɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ ɫɨɡɞɚɟɬ 
ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɤɨɧɤɭɪɟɧɰɢɢ ɦɟɠɞɭ ɬɪɭɞɨɭɫɬɪɚ-
ɢɜɚɸɳɢɦɢɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ ɦɨɥɨɞɵɦɢ ɥɸɞɶɦɢ 
ɢ ɭɠɟ ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɦɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ 
ɩɪɨɰɟɫɫɟ ɫɨɬɪɭɞɧɢɤɚɦɢ. Ɍɚɤɚɹ ɤɨɧɤɭɪɟɧɰɢɹ ɞɥɹ 
ɫɨɬɪɭɞɧɢɤɨɜ ɦɨɠɟɬ ɫɬɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɦɨɬɢ-
ɜɚɰɢɟɣ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ. 
ɉɪɢɦɟɧɟɧɢɟ ɟɞɢɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɪɟɞɵ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɩɨɹɜɥɟɧɢɟ ɟɳɟ 
ɨɞɧɨɣ ɤɨɦɩɟɬɟɧɰɢɢ: «ɰɢɮɪɨɜɨɣ» – ɜɥɚɞɟɧɢɟ ɫɨɜ-
ɪɟɦɟɧɧɵɦɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ (ɩɨ ɫɟɝɦɟɧɬɚɦ ɤɨɧɰɟɩɰɢɢ ɰɢɮɪɨɜɢɡɚɰɢɢ – ɫɦ. 
ɪɢɫɭɧɨɤ 1) ɢ ɫɩɨɫɨɛɧɨɫɬɶɸ ɢɯ ɩɪɢɦɟɧɢɬɶ ɞɥɹ 
ɪɚɡɜɢɬɢɹ ɫɨɛɫɬɜɟɧɧɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ. «ɐɢɮ-
ɪɨɜɚɹ» ɤɨɦɩɟɬɟɧɰɢɹ ɮɚɤɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬ ɭ 
ɥɢɱɧɨɫɬɢ ɤɚɱɟɫɬɜɨ ɤɨɦɦɭɧɢɤɚɬɢɜɧɨɫɬɢ ɧɚ ɨɫɧɨ-
ɜɟ ɫɨɜɪɟɦɟɧɧɵɯ ɂɄɌ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɷɬɨɣ ɤɨɦ-
ɩɟɬɟɧɰɢɢ ɭ ɫɬɭɞɟɧɬɨɜ ɮɚɤɬɢɱɟɫɤɢ ɨɫɭɳɟɫɬɜɥɹ-
ɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɨɧɧɨɣ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɭɧɢɜɟɪɫɢɬɟɬɨɜ. Ɉɞɧɚɤɨ 
ɞɥɹ ɜɵɩɭɫɤɧɢɤɨɜ ɩɪɨɲɥɵɯ ɥɟɬ ɬɚɤɚɹ ɫɪɟɞɚ ɱɚɫɬɨ 
ɨɫɬɚɟɬɫɹ ɧɟɞɨɫɬɭɩɧɨɣ. Ɍɨɝɞɚ ɪɚɡɜɢɬɢɟ ɷɬɨɣ ɤɨɦ-
ɩɟɬɟɧɰɢɢ ɭ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢ-
ɡɚɰɢɣ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɤɚɤ ɨɞɧɚ ɢɡ ɱɚɫɬɧɵɯ 
ɰɟɥɟɣ ɢ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɨɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. Ɂɞɟɫɶ ɥɸ-
ɛɨɩɵɬɟɧ ɩɪɢɦɟɪ ɨɩɵɬɚ Ȼɟɥɶɝɢɢ, «ɝɞɟ ɜ 70-ɯ ɝɝ. 
ɛɵɥɢ ɫɨɡɞɚɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɦɨɛɢɥɶɧɵɟ ɝɪɭɩɩɵ 
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ɫɩɟɰɢɚɥɢɫɬɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ, ɢ 
ɫɬɭɞɟɧɬɨɜ ɩɪɨɮɢɥɶɧɵɯ ɜɭɡɨɜ), ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɢ-
ɥɢ ɨɛɭɱɟɧɢɟ ɫɨɬɪɭɞɧɢɤɨɜ ɝɨɫɨɪɝɚɧɨɜ ɢ ɧɚɫɬɪɨɣ-
ɤɭ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 
ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɧɚɯɨɞɹɫɶ ɬɚɦ ɫɬɨɥɶɤɨ ɜɪɟɦɟɧɢ, 
ɫɤɨɥɶɤɨ ɬɪɟɛɨɜɚɥɨɫɶ» [2]. 
ȿɞɢɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɪɟɞɚ ɨɛɟɫɩɟɱɢɜɚ-

ɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ ɞɨɫɬɭɩɧɨɫɬɶ ɷɥɟɤɬɪɨɧɧɵɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ [4]. ɋɨ ɫɬɨɪɨɧɵ ɩɪɟɞ-
ɩɪɢɹɬɢɣ ɷɬɨ ɩɚɤɟɬɵ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɢɧ-
ɮɨɪɦɚɰɢɨɧɧɵɟ ɫɪɟɞɵ CAD, CAM, CAE, ɚ ɬɚɤɠɟ 
ɩɪɢɤɥɚɞɧɵɟ ɰɢɮɪɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
ɋɨ ɫɬɨɪɨɧɵ ɜɭɡɚ ɷɬɨ ɧɚɤɨɩɥɟɧɧɵɟ ɛɢɛɥɢɨɬɟɱ-
ɧɵɟ ɪɟɫɭɪɫɵ. ɗɬɚ ɫɨɫɬɚɜɥɹɸɳɚɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɟɬɨɞɢɱɟɫɤɨɟ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɢ ɚɤ-
ɬɭɚɥɶɧɨɫɬɶ ɦɨɞɭɥɟɣ ɨɫɧɨɜɧɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ. 
ɋɨɡɞɚɧɢɟ ɟɞɢɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɪɟɞɵ ɩɨ-

ɡɜɨɥɹɟɬ ɤɨɨɪɞɢɧɢɪɨɜɚɬɶ ɜɫɬɪɟɱɧɵɟ ɢɧɮɨɪɦɚɰɢ-
ɨɧɧɵɟ ɩɨɬɨɤɢ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɜɭɡɨɜ [4]. ɋ ɨɞɧɨɣ 
ɫɬɨɪɨɧɵ, ɩɪɨɰɟɫɫɧɵɣ ɩɨɞɯɨɞ, ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɜ 
ɤɨɧɰɟɩɰɢɢ «ɐɢɮɪɨɜɨɟ ɩɪɟɞɩɪɢɹɬɢɟ», ɩɨɡɜɨɥɹɟɬ 
ɨɩɪɟɞɟɥɢɬɶ ɧɚɛɨɪ ɤɨɦɩɟɬɟɧɰɢɣ ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɟ-
ɰɢɚɥɢɫɬɨɜ, ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɜ ɫɜɹɡɢ ɫ ɜɵɞɟɥɟɧ-
ɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɚ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɢɬɶ ɪɹɞ ɧɟɞɨɫɬɚɸɳɢɯ ɤɨɦɩɟɬɟɧɰɢɣ. ɋ 
ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɷɬɨ ɤɚɬɚɥɨɝ ɭɧɢɤɚɥɶɧɵɯ ɧɚɛɨɪɨɜ 
ɤɨɦɩɟɬɟɧɰɢɣ ɜɵɩɭɫɤɧɢɤɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɭɱɟɬɨɦ 
ɩɪɨɮɢɥɹ ɩɨɞɝɨɬɨɜɤɢ, ɚ ɬɚɤɠɟ ɩɨɡɠɟ, ɜ ɩɪɨɰɟɫɫɟ 
ɪɚɛɨɬɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ.
ȿɞɢɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɪɟɞɚ ɜɡɚɢɦɨɞɟɣ-

ɫɬɜɢɹ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɧɟ ɬɨɥɶɤɨ ɩɨɞɛɨɪ 
ɤɚɞɪɨɜ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɫ ɭɱɟɬɨɦ ɭɪɨɜɧɹ ɩɨɞ-
ɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɨɜ ɢ ɩɨɬɪɟɛɧɨɫɬɟɣ ɪɚɛɨɬɨɞɚ-
ɬɟɥɟɣ, ɧɨ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɢɬɶ ɪɨɬɚɰɢɸ ɤɚɞɪɨɜ. 
Ɂɞɟɫɶ ɦɨɠɧɨ ɭɫɩɟɲɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ 
ɤɪɚɭɞ-ɫɨɪɫɢɧɝɚ [2]. ɉɨ ɫɭɬɢ, ɨɧɚ ɫɯɨɠɚ ɫ ɮɨɪɦɢ-
ɪɨɜɚɧɢɟɦ ɜɪɟɦɟɧɧɵɯ ɬɪɭɞɨɜɵɯ ɤɨɥɥɟɤɬɢɜɨɜ ɞɥɹ 
ɪɟɲɟɧɢɹ ɱɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ. Ɍɚɤɨɣ 
ɩɨɞɯɨɞ ɛɥɢɡɨɤ ɞɭɯɭ ɚɤɚɞɟɦɢɱɟɫɤɨɣ ɫɪɟɞɵ ɫ ɟɟ ɧɚ-
ɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ, ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɢ ɩɪɨ-
ɮɟɫɫɢɨɧɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ. ȼ ɫɨɫɬɚɜ ɜɪɟɦɟɧ-
ɧɵɯ ɬɪɭɞɨɜɵɯ ɤɨɥɥɟɤɬɢɜɨɜ ɦɨɝɭɬ ɩɪɢɜɥɟɤɚɬɶɫɹ 
ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɢ ɫɬɭɞɟɧɬɵ ɜɭɡɨɜ, ɚ ɬɚɤɠɟ ɜɵɩɭɫɤ-
ɧɢɤɢ ɩɪɟɠɧɢɯ ɥɟɬ ɫ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦɢ ɤɨɦɩɟɬɟɧ-
ɰɢɹɦɢ ɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶɸ. Ɍɨɝɞɚ ɪɨɥɶ ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɨɣ ɫɪɟɞɵ ɭɧɢɜɟɪɫɢɬɟɬɨɜ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ 
ɧɚ ɫɨɡɞɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ ɫɨ ɫɜɟɞɟɧɢɹɦɢ ɨ ɩɨ-
ɩɨɥɧɹɸɳɢɯɫɹ ɤɨɦɩɟɬɟɧɰɢɹɯ ɜɫɟɯ ɜɵɩɭɫɤɧɢɤɨɜ 
ɢ ɫ ɦɟɯɚɧɢɡɦɚɦɢ ɪɟɚɥɢɡɚɰɢɢ ɢɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ. 
ɗɬɭ ɛɚɡɭ ɞɚɧɧɵɯ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɧɚɡɜɚɬɶ «ɛɚɧɤ 
ɤɨɦɩɟɬɟɧɰɢɣ».
ȼ ɲɢɪɨɤɨɦ ɫɦɵɫɥɟ ɭɤɚɡɚɧɧɵɣ ɛɚɧɤ – ɷɬɨ ɮɨɪ-

ɦɚ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ, ɮɨɪɦɚ ɩɪɹɦɨɝɨ ɞɢɚɥɨɝɚ 

ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ 
ɜɭɡɨɜ, ɜɭɡɚ ɢ ɪɚɛɨɬɨɞɚɬɟɥɟɣ. ȼ ɛɨɥɟɟ ɭɡɤɨɦ ɫɦɵɫ-
ɥɟ ɛɚɧɤ ɤɨɦɩɟɬɟɧɰɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɨɞɟɥɶ 
ɤɚɠɞɨɝɨ ɫɩɟɰɢɚɥɢɫɬɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɬɨɣ ɢɥɢ 
ɢɧɨɣ ɫɮɟɪɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
Ʉɚɤ ɧɟ ɛɵɜɚɟɬ ɞɜɭɯ ɨɞɢɧɚɤɨɜɵɯ ɥɸɞɟɣ, ɬɚɤ ɫɭɳɟ-
ɫɬɜɭɟɬ ɦɧɨɝɨɨɛɪɚɡɢɟ ɦɨɞɟɥɟɣ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɩɪɢ 
ɭɫɥɨɜɢɢ ɨɝɪɚɧɢɱɟɧɧɨɣ ɞɟɬɚɥɢɡɚɰɢɢ ɤɨɦɩɟɬɟɧɰɢɣ 
ɫɩɟɰɢɚɥɢɫɬɨɜ, ɱɬɨɛɵ ɤɨɦɩɟɬɟɧɰɢɹ ɧɟ ɜɵɪɨɠɞɚ-
ɥɚɫɶ ɜ ɷɥɟɦɟɧɬɚɪɧɵɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɧɚɜɵɤ [14]. 
ɐɢɮɪɨɜɨɣ ɤɥɚɫɬɟɪ «ɉɪɟɞɩɪɢɹɬɢɟ – ȼɭɡ» ɦɨ-

ɠɟɬ ɜɵɫɬɭɩɚɬɶ ɟɞɢɧɨɣ ɩɥɨɳɚɞɤɨɣ ɛɚɧɤɚ ɤɨɦɩɟ-
ɬɟɧɰɢɢ ɜ ɪɚɦɤɚɯ ɰɟɥɨɣ ɤɨɪɩɨɪɚɰɢɢ. ɉɨ ɚɧɚɥɨɝɢɢ 
ɫ ɫɚɣɬɚɦɢ ɞɥɹ ɩɨɢɫɤɚ ɪɚɛɨɬɵ ɜ ɪɚɦɤɚɯ ɤɨɪɩɨɪɚ-
ɰɢɢ ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɧɢɟ ɨɬɤɪɵɬɨɣ ɫɢɫɬɟɦɵ ɩɨ-
ɢɫɤɚ ɢ ɩɨɞɛɨɪɚ ɫɩɟɰɢɚɥɢɫɬɨɜ. ȼ ɬɨɦ ɱɢɫɥɟ ɩɨɢ-
ɫɤɚ ɜɧɭɬɪɟɧɧɢɯ ɤɚɞɪɨɜɵɯ ɪɟɡɟɪɜɨɜ ɞɥɹ ɪɟɲɟɧɢɹ 
ɱɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ. Ⱦɥɹ ɤɚɠɞɨɝɨ 
ɜɵɩɭɫɤɧɢɤɚ ɟɝɨ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɨɬɪɚ-
ɠɚɟɬɫɹ ɩɨɪɬɮɨɥɢɨ, ɤɨɬɨɪɨɟ ɩɨɩɨɥɧɹɟɬɫɹ ɩɨ ɦɟɪɟ 
ɩɨɹɜɥɟɧɢɹ ɨɩɵɬɚ ɪɚɛɨɬɵ. Ⱦɥɹ ɜɭɡɚ ɷɬɢ ɦɨɞɟɥɢ ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɬ ɤɚɱɟɫɬɜɨ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɨɜ, 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɚ. ɇɨ ɝɥɚɜɧɨɟ – 
ɷɬɨ ɷɥɟɦɟɧɬ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɨɬ ɜɵɩɭɫɤɧɢɤɨɜ ɢ ɪɚ-
ɛɨɬɨɞɚɬɟɥɟɣ ɤ ɜɭɡɚɦ, ɦɟɯɚɧɢɡɦ ɩɪɨɞɨɥɠɚɸɳɢɯɫɹ 
ɤɨɧɬɚɤɬɨɜ ɫ ɜɵɩɭɫɤɧɢɤɚɦɢ ɢ ɦɟɯɚɧɢɡɦɵ ɪɟɚɥɢɡɚ-
ɰɢɢ lifelong learning. 
ȿɞɢɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɫ ɛɚɧ-

ɤɨɦ ɤɨɦɩɟɬɟɧɰɢɣ, ɫ ɨɬɤɪɵɬɵɦ ɢɥɢ ɚɜɬɨɪɢɡɢɪɨ-
ɜɚɧɧɵɦ ɞɨɫɬɭɩɨɦ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɤ ɩɨɪɬɮɨɥɢɨ 
ɜɵɩɭɫɤɧɢɤɨɜ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɤɨɧɤɭɪɟɧɬɧɭɸ 
ɫɪɟɞɭ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɧɚ ɪɵɧɤɟ 
ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɬɪɭɞɚ. ɉɪɢɱɟɦ ɡɞɟɫɶ ɜɨɡ-
ɦɨɠɧɚ ɤɨɧɤɭɪɟɧɰɢɹ ɦɟɠɞɭ ɫɭɛɴɟɤɬɚɦɢ ɤɚɠɞɨɣ 
ɫɬɨɪɨɧɵ. Ʉɨɧɤɭɪɟɧɰɢɹ ɦɟɠɞɭ ɪɚɛɨɬɨɞɚɬɟɥɹɦɢ ɡɚ 
ɩɪɢɜɥɟɱɟɧɢɟ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ 
ɜ ɤɨɧɤɪɟɬɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ʉɨɧɤɭɪɟɧɰɢɹ 
ɦɟɠɞɭ ɜɵɩɭɫɤɧɢɤɚɦɢ ɜɭɡɨɜ ɡɚ ɥɭɱɲɢɣ ɤɚɪɶɟɪ-
ɧɵɣ ɪɨɫɬ, ɥɭɱɲɢɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɛɨɥɶɲɭɸ ɡɚɪ-
ɩɥɚɬɭ. Ʉɨɧɤɭɪɟɧɰɢɹ ɦɟɠɞɭ ɜɭɡɚɦɢ ɜ ɱɚɫɬɢ ɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜɚɧɢɹ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɩɪɨɝɪɚɦɦ, ɚ ɬɚɤɠɟ ɡɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ 
ɫɜɨɢɯ ɩɪɨɝɪɚɦɦ ȾɉɈ, ɢ ɪɚɫɲɢɪɟɧɢɟ ɷɬɨɝɨ ɪɵɧɤɚ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɫɥɭɝ. 
ȼɵɜɨɞɵ
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɐɢɮɪɨɜɨɣ ɤɥɚɫɬɟɪ «ɉɪɟɞ-

ɩɪɢɹɬɢɟ – ȼɭɡ» ɫɬɚɧɨɜɢɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɫɚɦɨɪɟ-
ɝɭɥɢɪɭɸɳɟɣɫɹ ɫɢɫɬɟɦɵ ɚɞɚɩɬɢɜɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 
ɫɩɟɰɢɚɥɢɫɬɨɜ. Ɉɧ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɦɟɯɚɧɢɡɦɨɦ 
ɪɚɡɜɢɬɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɬɪɚɟɤɬɨɪɢɣ ɩɨɞɝɨɬɨɜ-
ɤɢ ɫɬɭɞɟɧɬɨɜ ɢ ɪɚɛɨɬɚɸɳɢɯ ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɟɞ-
ɩɪɢɹɬɢɣ, ɭɬɨɱɧɟɧɢɹ ɷɬɚɥɨɧɧɨɣ ɦɨɞɟɥɢ ɫɩɟɰɢ-
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Ⱦɚɧɢɥɚɟɜ Ⱦ.ɉ., Ɇɚɥɢɜɚɧɨɜ ɇ.ɇ.
ɚɥɢɫɬɚ ɨɬɞɟɥɶɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɢ ɪɟɚɥɢɡɚɰɢɢ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɢɯ ɩɨɞɝɨɬɨɜɤɟ 
ɩɭɬɟɦ ɩɨɫɬɚɧɨɜɤɢ ɱɚɫɬɧɵɯ ɰɟɥɟɣ ɢ ɮɨɪɦɢɪɨɜɚ-
ɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɦɨɞɭɥɟɣ. 
Ʉɚɠɞɵɣ ɫɟɝɦɟɧɬ ɤɨɧɰɟɩɰɢɢ ɰɢɮɪɨɜɢɡɚɰɢɢ ɜɧɨ-
ɫɢɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɨɞɟɪɠɚɬɟɥɶɧɨɟ ɧɚɩɨɥɧɟ-
ɧɢɟ ɜ ɧɚɩɪɚɜɥɟɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɭɛɴɟɤɬɨɜ 
ɐɢɮɪɨɜɨɝɨ ɤɥɚɫɬɟɪɚ «ɉɪɟɞɩɪɢɹɬɢɟ – ȼɭɡ», ɚ 
ɬɚɤɠɟ ɫɨɞɟɪɠɚɬɟɥɶɧɨɟ ɧɚɩɨɥɧɟɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ 
ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɩɟɰɢɚɥɢɫɬɚ. 
ɉɪɟɞɥɨɠɟɧɧɵɣ ɜ ɫɨɫɬɚɜɟ ɐɢɮɪɨɜɨɝɨ ɤɥɚɫɬɟɪɚ 

ɛɚɧɤ ɤɨɦɩɟɬɟɧɰɢɣ ɨɬɤɪɵɜɚɟɬ ɧɨɜɵɟ ɮɨɪɦɵ ɜɡɚ-
ɢɦɨɞɟɣɫɬɜɢɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɫɬɭɞɟɧɬɨɜ ɢ ɜɭɡɨɜ. 
Ʉɚɠɞɵɣ ɫɭɛɴɟɤɬ ɩɨɥɭɱɚɟɬ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ – 
ɞɥɹ ɜɭɡɚ, ɧɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɢɡ ɧɢɯ.1. ɉɟɪɟɱɟɧɶ ɜɧɨɜɶ ɩɨɹɜɥɹɸɳɢɯɫɹ ɤɨɦɩɟɬɟɧ-
ɰɢɣ ɜɵɩɭɫɤɧɢɤɨɜ ɜ ɢɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟ-
ɥɹɯ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɤɚɤ ɜɟɤɬɨɪ ɪɚɡɜɢɬɢɹ 
ɨɫɧɨɜɧɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɩɪɨɝɪɚɦɦ ɜɭɡɨɜ. ɗɬɨ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɭɜɟ-
ɥɢɱɟɧɢɸ ɞɨɥɢ ɩɪɨɝɪɚɦɦ ȾɉɈ (ɢ ɨɛɭɱɚɟɦɵɯ ɩɨ 
ɧɢɦ), ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɫɮɟɪɟ ɨɫɜɨɟɧɢɹ ɧɨɜɨɝɨ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɣ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɢɸ 
ɫɤɨɪɨɫɬɢ ɪɟɚɝɢɪɨɜɚɧɢɹ ɜɭɡɨɜ ɧɚ ɩɨɬɪɟɛɧɨɫɬɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɨɨɛɳɟɫɬɜɚ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ 
ɫɮɟɪɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. 2. ɋ ɩɨɦɨɳɶɸ ɜɧɟɞɪɟɧɢɹ ɛɚɧɤɚ ɤɨɦɩɟɬɟɧɰɢɣ 
ɢ ɦɟɯɚɧɢɡɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɫɩɟ-
ɰɢɚɥɢɫɬɨɜ ɛɨɥɟɟ ɱɟɬɤɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɰɟɥɢ ȾɉɈ – ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɤɚɠɞɨɝɨ ɫɩɟɰɢɚ-
ɥɢɫɬɚ ɜ ɬɟɱɟɧɢɟ ɜɫɟɣ ɟɝɨ ɠɢɡɧɢ. 3. Ȼɥɚɝɨɞɚɪɹ ɦɨɞɭɥɶɧɨɦɭ ɩɪɢɧɰɢɩɭ ɨɫɧɨɜɧɵɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ ɦɨɝɭɬ ɥɟɝɤɨ ɚɞɚɩ-
ɬɢɪɨɜɚɬɶɫɹ ɤ ɩɨɬɪɟɛɧɨɫɬɹɦ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɬ.ɟ. 
ɚɤɬɭɚɥɢɡɢɪɨɜɚɬɶɫɹ. ɉɨɷɬɨɦɭ ɛɚɧɤ ɤɨɦɩɟɬɟɧɰɢɣ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɬɟɫɧɭɸ ɢɧɬɟɝɪɚɰɢɸ ɜɭɡɨɜ ɜ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ ɪɟɝɢɨɧɚ, ɜ 
ɤɨɬɨɪɨɦ ɨɧɢ ɪɚɛɨɬɚɸɬ. 4. ɐɢɮɪɨɜɨɣ ɤɥɚɫɬɟɪ ɦɨɠɟɬ ɫɬɚɬɶ ɢɧɫɬɪɭɦɟɧ-
ɬɨɦ ɩɨɢɫɤɚ ɢ ɩɪɢɜɥɟɱɟɧɢɹ ɨɩɵɬɧɵɯ ɫɩɟɰɢɚɥɢ-
ɫɬɨɜ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɤɨɪɩɨɪɚɰɢɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ.
Ʌɢɬɟɪɚɬɭɪɚ1. ɂɜɚɧɨɜ ȼ.ȼ., Ɇɚɥɢɧɟɰɤɢɣ Ƚ.Ƚ. ɐɢɮɪɨɜɚɹ ɷɤɨ-
ɧɨɦɢɤɚ: ɨɬ ɬɟɨɪɢɢ ɤ ɩɪɚɤɬɢɤɟ // ɂɧɧɨɜɚɰɢɢ. – 2017. – №12. – ɋ. 3-12.2. ɉɚɧɶɲɢɧ Ȼ.ɇ. ɐɢɮɪɨɜɚɹ ɷɤɨɧɨɦɢɤɚ: ɨɫɨɛɟɧ-
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4. Ⱦɚɧɢɥɚɟɜ Ⱦ.ɉ. Ɇɟɬɨɞɨɥɨɝɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɢ 
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Ʉ 90-ɥɟɬɢɸ ɫɨ ɞɧɹ ɪɨɠɞɟɧɢɹ
ȼɚɫɢɥɢɹ ɉɚɜɥɨɜɢɱɚ ɉɭɤɤɢɧɚ

ȼ ɮɟɜɪɚɥɟ 2019 ɝɨɞɚ ɢɫɩɨɥɧɢɥɨɫɶ 90 ɥɟɬ ɫɨ ɞɧɹ ɪɨɠɞɟɧɢɹ ɛɵɜɲɟɝɨ ɩɟɪɜɨɝɨ ɡɚɜɟɞɭɸɳɟɝɨ ɤɚɮɟ-
ɞɪɨɣ «Ʌɢɧɢɢ ɫɜɹɡɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ ɬɟɯɧɢɤɟ ɫɜɹɡɢ» ɉȽɍɌɂ, ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬɚ ȼ.ɉ. 
ɉɭɤɤɢɧɚ. Ɋɨɞɢɥɫɹ ȼɚɫɢɥɢɣ ɉɚɜɥɨɜɢɱ 12 ɮɟɜɪɚɥɹ 1929 ɝɨɞɚ. ȿɝɨ «ɦɚɥɚɹ» ɪɨɞɢɧɚ – ɞɟɪɟɜɧɹ Ʉёɪɫɬɨɜɨ 
Ʉɢɧɝɢɫɟɩɩɫɤɨɝɨ ɪɚɣɨɧɚ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ. ɉɨɫɥɟ ȼɟɥɢɤɨɣ Ɉɬɟɱɟɫɬɜɟɧɧɨɣ ɜɨɣɧɵ, ɪɚɛɨɬɚɹ ɧɚ 
Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɝɨɪɨɞɫɤɨɣ ɬɟɥɟɮɨɧɧɨɣ ɫɟɬɢ ɷɥɟɤɬɪɨɦɨɧɬɟɪɨɦ, ɩɨɫɬɭɩɢɥ ɜ ɬɟɯɧɢɤɭɦ ɫɜɹɡɢ, ɝɞɟ ɭɱɢɥɫɹ 
ɭɩɨɪɧɨ ɢ ɯɨɪɨɲɨ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɬɟɯɧɢɤɭɦɚ ɛɵɥ ɧɚɩɪɚɜɥɟɧ ɧɚ ɪɚɛɨɬɭ ɜ Ʌɢɬɜɭ (ɝ. ȼɢɥɶɧɸɫ), ɚ ɡɚɬɟɦ ɜ 
Ʌɚɬɜɢɸ (ɝ. Ʉɥɚɣɩɟɞɚ) ɧɚ ɝɨɪɨɞɫɤɢɟ ɬɟɥɟɮɨɧɧɵɟ ɫɟɬɢ, ɝɞɟ ɪɚɛɨɬɚɥ ɫɧɚɱɚɥɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɨɦ, ɚ ɡɚɬɟɦ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɫɪɟɞɧɟɝɨ ɡɜɟɧɚ. ɉɨɫɥɟ ɩɟɪɟɟɡɞɚ ɜ ɝ. ɋɚɪɚɬɨɜ ɛɵɥ ɬɚɦ ɧɚɱɚɥɶɧɢɤɨɦ ɥɢɧɟɣɧɨ-ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɭɡɥɚ ɫɜɹɡɢ.
ɍɠɟ ɢɦɟɹ ɛɨɥɶɲɨɣ ɨɩɵɬ ɩɪɚɤɬɢɱɟɫɤɨɣ ɢ ɪɭɤɨɜɨɞɹɳɟɣ ɪɚɛɨɬɵ, ȼɚɫɢɥɢɣ ɉɚɜɥɨɜɢɱ ɩɨɫɬɭɩɢɥ ɭɱɢɬɶ-

ɫɹ ɜ Ʌɟɧɢɧɝɪɚɞɫɤɢɣ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɫɜɹɡɢ ɢɦ. Ȼɨɧɱ-Ȼɪɭɟɜɢɱɚ, ɚ ɩɨ ɨɤɨɧɱɚɧɢɢ ɟɝɨ – ɜ 
ɚɫɩɢɪɚɧɬɭɪɭ Ʌɗɂɋ. ɍɫɩɟɲɧɨ ɡɚɳɢɬɢɥ ɜ 1964 ɝɨɞɭ ɤɚɧɞɢɞɚɬɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ, ɩɨɫɜɹɳɟɧɧɭɸ ɢɧɬɟ-
ɪɟɫɧɟɣɲɟɣ ɢ ɧɟɨɛɯɨɞɢɦɨɣ ɩɨ ɬɟɦ ɜɪɟɦɟɧɚɦ ɩɪɨɛɥɟɦɟ – ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤ-
ɬɪɢɱɟɫɤɢɯ ɤɚɛɟɥɟɣ ɫɜɹɡɢ. ɉɨɫɥɟ ɚɫɩɢɪɚɧɬɭɪɵ ɩɨɥɭɱɢɥ ɧɚɩɪɚɜɥɟɧɢɟ ɜ ɬɨɝɞɚ ɟɳɟ ɫɨɜɫɟɦ ɦɨɥɨɞɨɣ Ʉɭɣɛɵ-
ɲɟɜɫɤɢɣ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɫɜɹɡɢ (ɧɵɧɟ ɉȽɍɌɂ), ɝɞɟ ɩɪɨɪɚɛɨɬɚɥ ɞɨ 1996 ɝɨɞɚ, ɮɚɤɬɢɱɟɫɤɢ 
ɞɨ ɩɨɫɥɟɞɧɢɯ ɞɧɟɣ ɫɜɨɟɣ ɠɢɡɧɢ. 
ȼ 1967 ɝɨɞɭ ɩɨ ɟɝɨ ɢɧɢɰɢɚɬɢɜɟ ɛɵɥɚ ɫɨɡɞɚɧɚ ɤɚɮɟɞɪɚ «Ʌɢɧɢɢ ɫɜɹɡɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ ɬɟɯɧɢɤɟ ɫɜɹɡɢ» (Ʌɋ ɢ ɂɌɋ), ɤɨɬɨɪɨɣ ɞɨɰɟɧɬ ȼ.ɉ. ɉɭɤɤɢɧ ɪɭɤɨɜɨɞɢɥ 11 ɥɟɬ. ȼ ɬɨ ɜɪɟɦɹ ɨɧ ɧɚ ɤɚɮɟɞɪɟ ɛɵɥ ɟɞɢɧɫɬɜɟɧ-

ɧɵɦ ɤɚɧɞɢɞɚɬɨɦ ɧɚɭɤ ɢ, ɩɨɧɢɦɚɹ, ɱɬɨ ɛɟɡ ɧɚɭɤɢ ɤɚɞɪɨɜɭɸ ɩɪɨɛɥɟɦɭ ɪɟɲɢɬɶ ɧɟɥɶɡɹ, ɨɫɟɧɶɸ 1968 ɝɨɞɚ 
ɜɦɟɫɬɟ ɫ ɧɚɱɢɧɚɜɲɢɦ ɩɪɟɩɨɞɚɜɚɬɟɥɶɫɤɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ Ȼ.ȼ. ɉɨɩɨɜɵɦ ɜɩɟɪɜɵɟ ɭɫɬɚɧɨɜɢɥ ɯɨɡɞɨɝɨɜɨɪ-
ɧɵɟ ɨɬɧɨɲɟɧɢɹ ɫ Ʉɭɣɛɵɲɟɜɫɤɢɦ ɡɚɜɨɞɨɦ ɤɚɛɟɥɟɣ ɫɜɹɡɢ (ɧɵɧɟ ȺɈ «ɋɚɦɚɪɫɤɚɹ ɤɚɛɟɥɶɧɚɹ ɤɨɦɩɚɧɢɹ») – ɤɨɬɨɪɵɟ ɜ ɫɚɦɵɯ ɪɚɡɧɵɯ ɮɨɪɦɚɬɚɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɧɟ ɩɪɟɤɪɚɳɚɥɢɫɶ ɢ ɧɟ ɩɪɟɤɪɚɳɚɸɬɫɹ ɞɨ ɫɢɯ ɩɨɪ.
ɇɟɫɤɨɥɶɤɨ ɩɨɡɠɟ ȼɚɫɢɥɢɣ ɉɚɜɥɨɜɢɱ ɚɧɚɥɨɝɢɱɧɵɦ ɧɚɥɚɠɢɜɚɟɬ ɞɟɥɨɜɵɟ ɢ ɬɜɨɪɱɟɫɤɢɟ ɫɜɹɡɢ ɫ ɪɨɞ-

ɫɬɜɟɧɧɨɣ ɤɚɮɟɞɪɨɣ «Ʌɢɧɢɢ ɫɜɹɡɢ» Ɇɨɫɤɨɜɫɤɨɝɨ ɨɪɞɟɧɚ Ɍɪɭɞɨɜɨɝɨ Ʉɪɚɫɧɨɝɨ Ɂɧɚɦɟɧɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ ɫɜɹɡɢ (ɧɵɧɟ ɆɌɍɋɂ), ɤɨɬɨɪɭɸ ɞɨɥɝɢɟ ɝɨɞɵ ɜɨɡɝɥɚɜɥɹɥ ɜɵɞɚɸɳɢɣɫɹ ɭɱɟɧɵɣ, ɞɨɤɬɨɪ 
ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɢ ɚɤɚɞɟɦɢɤ ɂɝɨɪɶ ɂɡɦɚɣɥɨɜɢɱ Ƚɪɨɞɧɟɜ. ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ ɫɜɹɡɟɣ ɦɨɥɨ-
ɞɵɟ ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɤɚɮɟɞɪɵ Ʌɋ ɢ ɂɌɋ ɧɚɩɪɚɜɥɹɥɢɫɶ ɜ ɰɟɥɟɜɭɸ ɚɫɩɢɪɚɧɬɭɪɭ Ɇɗɂɋ, ɝɞɟ ɩɨɫɥɟ ɭɱɟɛɵ 
ɭɫɩɟɲɧɨ ɡɚɳɢɳɚɥɢ ɤɚɧɞɢɞɚɬɫɤɢɟ ɞɢɫɫɟɪɬɚɰɢɢ ɢ ɜɨɡɜɪɚɳɚɥɢɫɶ ɧɚ ɫɜɨɸ ɪɨɞɧɭɸ ɤɚɮɟɞɪɭ. ȼɫɟ ɚɜɬɨɪɵ 
ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɢ ɩɪɨɲɥɢ ɧɚɭɱɧɭɸ ɲɤɨɥɭ ɂ.ɂ. Ƚɪɨɞɧɟɜɚ, ɤɨɬɨɪɵɣ ɜɨɫɩɢɬɚɥ ɛɨɥɟɟ 50 ɤɚɧɞɢɞɚɬɨɜ ɧɚɭɤ 
ɢ ɲɟɫɬɶ ɞɨɤɬɨɪɨɜ ɧɚɭɤ. ɋ ɛɨɥɶɲɨɣ ɛɥɚɝɨɞɚɪɧɨɫɬɶɸ ɦɵ ɫɟɝɨɞɧɹ ɜɫɩɨɦɢɧɚɟɦ ɝɨɞɵ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɚɫɩɢ-
ɪɚɧɬɭɪɟ, ɝɞɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɧɚɦɢ ɢ ɩɨɫɥɟ ɧɚɫ ɭɱɢɥɢɫɶ ɑɟɪɧɨɳɟɤɨɜ Ƚ.ȼ., ɉɨɩɨɜ Ȼ.ȼ., Ʌɢɦɚɧɫɤɢɣ ɇ.ɋ., 
Ⱥɧɞɪɟɟɜ ȼ.Ⱥ., Ȼɭɪɞɢɧ ȼ.Ⱥ., ȼɨɪɨɧɤɨɜ Ⱥ.Ⱥ., Ⱥɥɮɢɦɨɜ Ɇ.Ƚ., ɉɨɩɨɜ ȼ.Ȼ. 
ȼɚɫɢɥɢɣ ɉɚɜɥɨɜɢɱ ɉɭɤɤɢɧ ɛɵɥ ɜɟɥɢɤɨɥɟɩɧɵɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɤɚɮɟɞɪɵ – ɨɧ ɬɪɭɞɢɥɫɹ ɫɚɦ ɢ ɭɜɥɟɤɚɥ 

ɫɜɨɢɦ ɩɪɢɦɟɪɨɦ ɤɨɥɥɟɝ. ɋ ɥɸɛɨɜɶɸ ɢ ɨɬɟɱɟɫɤɨɣ ɡɚɛɨɬɨɣ ɪɚɫɬɢɥ ɤɚɞɪɵ, ɨɛɟɫɩɟɱɢɜɚɥ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-
ɧɵɣ ɪɨɫɬ ɫɜɨɢɯ ɫɨɬɪɭɞɧɢɤɨɜ. Ȼɵɥ ɨɪɝɚɧɢɡɚɬɨɪɨɦ ɢ ɩɟɪɜɵɦ ɞɟɤɚɧɨɦ ɮɚɤɭɥɶɬɟɬɚ Ɇɧɨɝɨɤɚɧɚɥɶɧɨɣ ɗɥɟɤ-
ɬɪɢɱɟɫɤɨɣ ɋɜɹɡɢ, ɩɪɢɱɟɦ, ɧɚɜɟɪɧɨɟ, ɫɚɦɵɦ ɞɟɦɨɤɪɚɬɢɱɧɵɦ ɞɟɤɚɧɨɦ – ɩɨɫɤɨɥɶɤɭ ɭɦɟɥ ɫɬɪɨɝɨ ɫɩɪɨɫɢɬɶ 
ɫɨ ɫɬɭɞɟɧɬɚ, ɧɨ ɩɪɢ ɷɬɨɦ ɧɢɤɨɝɞɚ ɧɟ ɭɧɢɠɚɥ ɟɝɨ ɞɨɫɬɨɢɧɫɬɜɚ. ɂ ɫɚɦ ɚɤɬɢɜɧɨ ɱɢɬɚɥ ɥɟɤɰɢɢ, ɝɨɬɨɜɢɥ 
ɫɬɚɬɶɢ, ɭɱɟɛɧɵɟ ɩɨɫɨɛɢɹ, ɩɪɟɨɛɪɚɡɨɜɵɜɚɥ ɤɚɮɟɞɪɭ (ɤɪɨɦɟ ɥɢɧɟɣɧɵɯ ɞɢɫɰɢɩɥɢɧ ɧɚ ɤɚɮɟɞɪɟ ɫɬɚɥɢ ɡɚ-
ɧɢɦɚɬɶɫɹ ɢɡɦɟɪɟɧɢɹɦɢ). ɇɨ ɪɚɛɨɬɚ ɜ ɞɟɤɚɧɚɬɟ, ɤɚɠɟɬɫɹ, ɭɜɥɟɤɚɥɚ ɟɝɨ ɛɨɥɶɲɟ ɜɫɟɝɨ: ɤ ɧɟɦɭ ɩɨɫɬɨɹɧɧɨ 
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ɲɥɢ ɫɬɭɞɟɧɬɵ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɢ, ɧɚ ɤɚɠɞɨɣ ɩɟɪɟɦɟɧɟ ɫɨɛɢɪɚɥɫɹ ɢɧɫɬɢɬɭɬɫɤɢɣ ɧɚɪɨɞ. Ɋɟɲɚɥɢɫɶ ɫɚɦɵɟ 
ɪɚɡɧɵɟ ɜɨɩɪɨɫɵ: ɨɬ ɪɚɛɨɱɢɯ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ, ɩɟɪɫɩɟɤɬɢɜ ɪɚɡɜɢɬɢɹ ɮɚɤɭɥɶɬɟɬɚ ɞɨ ɫɬɢɩɟɧɞɢɣ ɫɬɭɞɟɧɬɚɦ 
ɢ ɦɚɬɟɪɢɚɥɶɧɨɣ ɩɨɦɨɳɢ ɜɫɟɦ ɧɭɠɞɚɸɳɢɦɫɹ ɜ ɧɟɣ. ɋ ɦɧɟɧɢɟɦ ȼɚɫɢɥɢɹ ɉɚɜɥɨɜɢɱɚ ɫɱɢɬɚɥɢɫɶ ɧɟ ɬɨɥɶɤɨ 
ɫɬɭɞɟɧɬɵ, ɧɨ ɢ ɨɛɳɟɫɬɜɟɧɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɟɤɬɨɪɚɬ.
Ɏɚɤɭɥɶɬɟɬ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ȼ.ɉ. ɉɭɤɤɢɧɚ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɡɚɧɢɦɚɥ ɩɟɪɜɨɟ ɦɟɫɬɨ ɩɨ ɜɫɟɦ ɩɨɤɚ-

ɡɚɬɟɥɹɦ. ɉɪɢɱɟɦ ɚɧɚɥɢɡ ɟɝɨ ɪɚɛɨɬɵ, ɤɨɬɨɪɵɣ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɫɟɦɟɫɬɪɚ ɩɪɨɜɨɞɢɥ ɞɟɤɚɧ, ɛɵɥ ɩɨ ɤɚɱɟɫɬɜɭ 
ɬɨɠɞɟɫɬɜɟɧɟɧ ɧɚɭɱɧɨɦɭ ɢɫɫɥɟɞɨɜɚɧɢɸ. Ɂɚ ɭɫɩɟɯɢ ɜ ɟɝɨ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɟɦɭ ɛɵɥɢ ɩɪɢɫɜɨɟɧɵ 
ɡɜɚɧɢɹ «Ɇɚɫɬɟɪ ɫɜɹɡɢ» ɢ «Ɂɚɫɥɭɠɟɧɧɵɣ ɫɜɹɡɢɫɬ ɊɎ». ȼɨ ɜɪɟɦɹ ɤɨɪɨɬɤɢɯ ɱɚɫɨɜ ɨɬɞɵɯɚ ɢɥɢ ɩɪɚɡɞɧɢɤɨɜ 
ȼɚɫɢɥɢɣ ɉɚɜɥɨɜɢɱ ɬɨɠɟ ɛɵɥ ɧɚ ɜɵɫɨɬɟ: ɩɪɟɤɪɚɫɧɨ ɩɟɥ, ɢɝɪɚɥ ɧɚ ɛɚɹɧɟ. Ⱥ ɭɠ ɪɚɫɫɤɚɡɱɢɤ ɛɵɥ ɧɟɩɨɜ-
ɬɨɪɢɦɵɣ – ɤɚɠɞɵɣ, ɤɬɨ ɡɧɚɥ ɟɝɨ, ɦɨɠɟɬ ɫɟɝɨɞɧɹ ɫ ɛɨɥɶɲɢɦ ɭɜɚɠɟɧɢɟɦ ɢ ɬɟɩɥɨɬɨɣ ɪɚɫɫɤɚɡɚɬɶ ɨɛ ɷɬɨɦ. 
ȼɨɬ ɱɬɨ ɜɫɩɨɦɢɧɚɟɬ ɟɝɨ ɩɟɪɜɵɣ ɭɱɟɧɢɤ – ɩɪɨɮɟɫɫɨɪ Ȼɨɪɢɫ ȼɥɚɞɢɦɢɪɨɜɢɱ ɉɨɩɨɜ: «ȼɚɫɢɥɢɣ ɉɚɜɥɨ-

ɜɢɱ ɜɫɟɝɞɚ ɡɚɛɨɬɢɥɫɹ ɨ ɫɨɬɪɭɞɧɢɤɚɯ ɤɚɮɟɞɪɵ. ɉɨɞ ɟɝɨ ɪɭɤɨɜɨɞɫɬɜɨɦ ɹ ɜɵɩɨɥɧɹɥ ɞɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ ɩɨ 
ɢɫɫɥɟɞɨɜɚɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɩɟɪɟɞɚɱɢ ɫɢɦɦɟɬɪɢɱɧɵɯ ɤɚɛɟɥɟɣ ɫɜɹɡɢ. Ɋɚɛɨɬɚ 
ɬɪɟɛɨɜɚɥɚ ɝɥɭɛɨɤɢɯ ɡɧɚɧɢɣ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɚɡɞɟɥɚɦ ɜɵɫɲɟɣ ɦɚɬɟɦɚɬɢɤɢ – ɞɨɫɬɚɬɨɱɧɨ ɫɤɚɡɚɬɶ ɨ ɩɪɢ-
ɦɟɧɟɧɢɢ ɮɭɧɤɰɢɣ Ȼɟɫɫɫɟɥɹ. Ɍɨɥɶɤɨ ɛɥɚɝɨɞɚɪɹ ɩɨɦɨɳɢ ȼɚɫɢɥɢɹ ɉɚɜɥɨɜɢɱɚ ɦɧɟ ɭɞɚɥɨɫɶ ɨɫɜɨɢɬɶ ɷɬɢ 
ɫɥɨɠɧɵɟ ɜɨɩɪɨɫɵ. ɂɦɟɧɧɨ ɬɨɝɞɚ ɹ ɩɨɱɭɜɫɬɜɨɜɚɥ ɜɤɭɫ ɤ ɧɚɭɤɟ. Ɉɞɧɚɤɨ ɛɵɥɢ ɢ ɡɢɝɡɚɝɢ ɜ ɦɨɟɣ ɠɢɡɧɢ – 
ɪɚɛɨɬɚɹ ɧɚ ɤɚɮɟɞɪɟ ɚɫɫɢɫɬɟɧɬɨɦ ɢ ɛɭɞɭɱɢ ɠɟɧɚɬɵɦ, ɢɦɟɹ ɞɜɭɯ ɫɵɧɨɜɟɣ ɢ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɭɸ ɡɚɪɩɥɚɬɭ, ɹ 
ɩɨɥɭɱɢɥ ɩɪɟɞɥɨɠɟɧɢɟ ɨ ɩɟɪɟɯɨɞɟ ɧɚ ɞɨɥɠɧɨɫɬɶ ɡɚɦɟɫɬɢɬɟɥɹ ɞɢɪɟɤɬɨɪɚ ɬɟɯɧɢɤɭɦɚ ɫɜɹɡɢ ɫ ɛɨɥɟɟ ɜɵɫɨ-
ɤɢɦ ɨɤɥɚɞɨɦ. ɇɟɞɨɥɝɨ ɞɭɦɚɹ, ɫɨɝɥɚɫɢɥɫɹ – ɧɨ ȼɚɫɢɥɢɣ ɉɚɜɥɨɜɢɱ ɦɨɟ ɪɟɲɟɧɢɟ ɧɟ ɨɞɨɛɪɢɥ, ɩɨɪɟɤɨɦɟɧ-
ɞɨɜɚɥ ɟɳɟ ɪɚɡ ɜɫɟ ɯɨɪɨɲɨ ɨɛɞɭɦɚɬɶ ɢ ɜɡɜɟɫɢɬɶ, ɩɨɞɪɨɛɧɨ ɨɛɪɢɫɨɜɚɥ ɫɭɬɶ ɩɪɟɞɫɬɨɹɳɟɣ ɪɚɛɨɬɵ. Ɋɨɜɧɨ 
ɫɭɬɤɢ ɹ ɞɭɦɚɥ ɢ, ɧɚɤɨɧɟɰ, ɜɡɹɥ ɛɭɬɵɥɤɭ ɤɨɧɶɹɤɚ ɢ ɩɨɟɯɚɥ ɫ ɫɭɩɪɭɝɨɣ Ɍɚɦɚɪɨɣ ɤ ɧɟɦɭ ɞɨɦɨɣ. ɏɨɪɨɲɨ «ɩɨɫɢɞɟɜ», ɦɵ ɩɪɢɧɹɥɢ ɫɨɝɥɚɫɨɜɚɧɧɨɟ ɪɟɲɟɧɢɟ: ɧɢɤɨɝɞɚ ɧɟ ɢɡɦɟɧɹɬɶ ɧɚɭɤɟ, ɤɚɤɢɟ ɛɵ ɫɥɨɠɧɨɫɬɢ, ɜɤɥɸ-
ɱɚɹ ɦɚɬɟɪɢɚɥɶɧɵɟ, ɩɪɢ ɷɬɨɦ ɧɢ ɜɨɡɧɢɤɚɥɢ. Ⱦɨ ɫɢɯ ɩɨɪ ɹ ɛɥɚɝɨɞɚɪɟɧ ȼɚɫɢɥɢɸ ɉɚɜɥɨɜɢɱɭ ɡɚ ɛɭɤɜɚɥɶɧɨ 
ɨɬɰɨɜɫɤɭɸ ɩɨɦɨɳɶ ɜ ɦɨɟɣ ɫɭɞɶɛɟ. ȼɫɟ, ɱɬɨ ɹ ɞɨɫɬɢɝ ɜ ɧɚɭɱɧɨɣ ɢ ɩɟɞɚɝɨɝɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ – ɷɬɨ 
ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɫɨ ɦɧɨɣ ɦɨɢɯ ɭɱɢɬɟɥɟɣ: ȼ.ɉ. ɉɭɤɤɢɧɚ ɢ ɂ.ɂ. Ƚɪɨɞɧɟɜɚ».
Ʌɟɬɨɦ 1996 ɝ. ȼɚɫɢɥɢɣ ɉɚɜɥɨɜɢɱ ɭɲɟɥ ɢɡ ɠɢɡɧɢ. Ⱦɨ ɩɨɫɥɟɞɧɢɯ ɞɧɟɣ ɨɧ ɬɪɭɞɢɥɫɹ ɧɚ ɤɚɮɟɞɪɟ, ɩɨɦɨ-

ɝɚɥ ɦɨɥɨɞɵɦ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ ɨɫɜɚɢɜɚɬɶ ɩɟɞɚɝɨɝɢɱɟɫɤɨɟ ɦɚɫɬɟɪɫɬɜɨ. Ɉɧ ɦɧɨɝɨ ɪɚɛɨɬɚɥ ɫɨ ɫɬɭɞɟɧɬɚɦɢ, 
ɢ ɨɧɢ ɟɝɨ ɥɸɛɢɥɢ.
ȼ 2017 ɝɨɞɭ ɤɚɮɟɞɪɟ Ʌɋ ɢ ɂɌɋ ɢɫɩɨɥɧɢɥɨɫɶ 50 ɥɟɬ. ɉɨ ɷɬɨɦɭ ɩɨɜɨɞɭ ɜ ɉȽɍɌɂ ɫɨɫɬɨɹɥɚɫɶ ɧɚ-

ɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ, ɜ ɤɨɬɨɪɨɣ ɭɱɚɫɬɜɨɜɚɥɢ ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɪɨɞɫɬɜɟɧɧɵɯ ɤɚɮɟɞɪ ɆɌɍɋɂ, 
ɋɉɛȽɍɌ ɢɦ. Ȼɨɧɱ-Ȼɪɭɟɜɢɱɚ, ȺɈ «ɋɚɦɚɪɫɤɚɹ ɤɚɛɟɥɶɧɚɹ ɤɨɦɩɚɧɢɹ», ɚ ɬɚɤɠɟ ɪɭɤɨɜɨɞɢɬɟɥɢ ɢ ɝɥɚɜɧɵɟ 
ɢɧɠɟɧɟɪɵ ɨɪɝɚɧɢɡɚɰɢɣ ɋɚɦɚɪɵ, ɡɚɧɹɬɵɯ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɥɢɧɟɣɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫɜɹɡɢ. ɉɨ ɦɚɬɟɪɢɚ-
ɥɚɦ ɤɨɧɮɟɪɟɧɰɢɢ ɝɥɚɜɧɵɣ ɪɟɞɚɤɬɨɪ ɋ.Ⱥ. ɉɨɩɨɜ ɨɩɭɛɥɢɤɨɜɚɥ ɫɬɚɬɶɸ ɜ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɦ ɠɭɪɧɚɥɟ «ɉɟɪɜɚɹ ɦɢɥɹ». ɉɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɜɵɫɬɭɩɥɟɧɢɹɯ ɧɚ ɤɨɧɮɟɪɟɧɰɢɢ ɤɪɚɫɧɨɣ ɧɢɬɶɸ ɩɪɨɯɨɞɢɥɢ ɜɨɫ-
ɩɨɦɢɧɚɧɢɹ ɨ ȼɚɫɢɥɢɢ ɉɚɜɥɨɜɢɱɟ, ɨ ɟɝɨ ɜɤɥɚɞɟ ɜ ɪɚɡɜɢɬɢɟ ɤɚɮɟɞɪɵ ɢ ɭɧɢɜɟɪɫɢɬɟɬɚ. ȼ ɤɨɧɰɟ ɬɟɤɭɳɟɝɨ 
ɭɱɟɛɧɨɝɨ ɝɨɞɚ ɦɵ ɩɥɚɧɢɪɭɟɦ ɩɪɨɜɟɫɬɢ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɭɸ ɤɨɧɮɟɪɟɧɰɢɸ, ɩɨɫɜɹɳɟɧɧɭɸ 90-ɥɟɬɢɸ ɫɨ 
ɞɧɹ ɪɨɠɞɟɧɢɹ ȼ.ɉ. ɉɭɤɤɢɧɚ.
ɂɦɹ ȼɚɫɢɥɢɹ ɉɚɜɥɨɜɢɱɚ ɉɭɤɤɢɧɚ ɠɢɜɟɬ ɜ ɞɟɥɚɯ ɟɝɨ ɭɱɟɧɢɤɨɜ ɢ ɭɱɟɧɢɤɚɯ ɟɝɨ ɭɱɟɧɢɤɨɜ. Ɉɪɝɚɧɢ-

ɡɨɜɚɧɧɚɹ ɢɦ ɤɚɮɟɞɪɚ Ʌɋ ɢ ɂɌɋ ɉȽɍɌɂ ɭɫɩɟɲɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɜ ɭɱɟɛɧɵɯ ɢ ɧɚɭɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɚ 
ɬɚɤɠɟ ɜ ɬɜɨɪɱɟɫɤɨɦ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ ɫ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɫɜɹɡɢ.

Ⱥɧɞɪɟɟɜ ȼ.Ⱥ., ɉɪɟɡɢɞɟɧɬ ɉȽɍɌɂ,
Ȼɭɪɞɢɧ ȼ.Ⱥ., ɡɚɜ. ɤɚɮɟɞɪɨɣ Ʌɋ ɢ ɂɌɋ,

ɉɨɩɨɜ Ȼ.ȼ., ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ Ʌɋ ɢ ɂɌɋ
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