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It is clear from the observations that the better the 
choice of the parameters, the higher the speed of the 
КХРШЫТЭСЦЬ’ ОбОМЮЭТШЧ. 

Inventor of the algorithm, Marco Dorigo, exam-
ines the problem of parameters in his article [6]. In the 
following table, the most common suitable parameters 
are presented (table 1). 

 
Table 1. Į, ȕ ЩКЫКЦОЭОЫ МШЦЛТЧКЭТШЧЬ 

Į ЩКЫКЦОЭОЫ Ǻ ЩКЫКЦОЭОЫ 
0.5 5.0 
1.0 1.0 
1.0 2.0 
1.0 5.0 

 
By now, unfortunately, there is no developed 

mathematical analysis of an optimal configuration 
method for the parameters. Large scale of experiments 
is needed in order to investigate the most optimal val-
ues. 

 
Conclusion 
Thanks to the research the presented information 

will move our understanding forward of what ACO is 
and what kind of aspects should be taken into the con-
sideration while developing the system, which is 
based on this algorithm, to solve hard combinatorial 
optimization problems. ACO algorithm stands out for 

being able to solve not only static, but also dynamic 
problems, such as the Travelling salesman problem, 
Graph coloring problem and so on. 
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ȼɜɟɞɟɧɢɟ 
ɋɩɟɰɢɮɢɤɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɡɚ-

ɤɥɸɱɚɟɬɫɹ ɜ ɨɫɨɛɟɧɧɨɫɬɹɯ ɩɨɬɪɟɛɥɹɟɦɵɯ ɪɟɫɭɪɫɨɜ 
ɢ ɩɪɨɢɡɜɨɞɢɦɵɯ ɷɮɮɟɤɬɨɜ. Ɉɫɧɨɜɧɵɦɢ ɩɨɬɪɟɛɥɹ-
ɟɦɵɦɢ ɪɟɫɭɪɫɚɦɢ ɡɞɟɫɶ ɹɜɥɹɸɬɫɹμ ɬɪɭɞ (ɢɧɬɟɥɥɟɤ-
ɬɭɚɥɶɧɵɣ ɪɟɫɭɪɫ), ɷɧɟɪɝɢɹ (ɱɚɳɟ ɜɫɟɝɨ ɷɥɟɤɬɪɢɱɟ-
ɫɤɚɹ) ɢ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ. 

Ɉɫɧɨɜɧɵɦɢ ɷɮɮɟɤɬɚɦɢ, ɬ. ɟ. ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɟɚɥɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯ-
ɧɨɥɨɝɢɣ ɹɜɥɹɸɬɫɹμ ɫɧɢɠɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ (ɩɨ-
ɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ) ɩɪɨɰɟɫɫɨɜ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚν ɩɨɜɵɲɟɧɢɟ 
ɧɚɞɟɠɧɨɫɬɢ (ɫɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɫɛɨɹ) ɮɭɧɤɰɢɨɧɢ-
ɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɠ ɩɨɜɵɲɟɧɢɟ 
ɨɩɟɪɚɬɢɜɧɨɫɬɢ (ɫɤɨɪɨɫɬɢ ɨɛɪɚɛɨɬɤɢ) ɢɧɮɨɪɦɚɰɢɢ. 

ȼ ɷɬɨɦ ɫɜɟɬɟ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɧɨɫɬɶ ɜ ɤɨɧɬɟɤɫɬɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ 
ɫɨɛɨɣ ɧɚɰɟɥɟɧɧɨɫɬɶ ɧɚ ɩɨɥɭɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɟɡɭɥɶɬɚɬɚ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɧɚɞɟɠɧɨ-
ɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢ ɫɤɨɪɨɫɬɢ ɨɛɪɚ-
ɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ) ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢ-
ɦɵɯ ɪɟɫɭɪɫɨɜ (ɬɪɭɞ, ɷɧɟɪɝɢɹ, ɩɪɨɝɪɚɦɦɧɨ-
ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ), ɜ ɪɚɦɤɚɯ ɬɪɟɛɨɜɚɧɢɣ ɷɤɨ-
ɧɨɦɢɱɧɨɫɬɢ, ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ. 

 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɫɬɢɠɟɧɢɣ ɦɢɧɢɚɬɸɪɢɡɚ-

ɰɢɢ ɢ ɩɨɜɵɲɟɧɢɹ ɦɨɛɢɥɶɧɨɫɬɢ ɜ IT-ɨɬɪɚɫɥɢ 
ɋɨɜɪɟɦɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɦɩɨɧɟɧɬɧɨɣ ɛɚɡɟ 

IT-ɚɩɩɚɪɚɬɭɪɵ ɨɬɥɢɱɚɸɬɫɹ ɠɟɫɬɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹ-
ɦɢ ɤ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɸ. ɗɬɨ ɫɜɹɡɚɧɨ ɩɪɟɠɞɟ ɜɫɟ-
ɝɨ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɢɧɢɚɬɸɪɢɡɚɰɢɢ ɢ ɦɨɛɢɥɶɧɨ-
ɫɬɢ ɫɨɜɪɟɦɟɧɧɨɣ IT-ɚɩɩɚɪɚɬɭɪɵ – ɱɟɦ ɦɟɧɶɲɟ 
ɷɧɟɪɝɢɢ ɩɨɬɪɟɛɥɹɸɬ ɤɨɦɩɨɧɟɧɬɵ ɭɫɬɪɨɣɫɬɜɚ, ɬɟɦ 
ɛɨɥɟɟ ɥɟɝɤɢɣ ɢ ɤɨɦɩɚɤɬɧɵɣ ɚɤɤɭɦɭɥɹɬɨɪ ɛɭɞɟɬ 
ɧɟɨɛɯɨɞɢɦ ɭɫɬɪɨɣɫɬɜɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɥɟɞɭɹ 
ɦɨɞɟ ɢɥɢ ɨɬɞɚɜɚɹ ɞɚɧɶ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɨɬɪɟɛɧɨ-
ɫɬɹɦ ɨɛɳɟɫɬɜɚ ɩɪɨɢɡɜɨɞɢɬɟɥɢ IT-ɨɬɪɚɫɥɢ 
ɜ 1992 ɝɨɞɭ ɜɜɟɥɢ ɜ ɨɛɪɚɳɟɧɢɟ ɤɨɧɰɟɩɰɢɸ «GЫООЧ 
IT» («ɡɟɥɟɧɵɟ» IT-ɪɟɲɟɧɢɹ). ɗɬɢɦ ɬɟɪɦɢɧɨɦ ɨɛɨ-
ɡɧɚɱɚɥɢ ɬɚɤɢɟ ɩɪɨɞɭɤɬɵ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɥɢ 
ɛɵ ɦɚɤɫɢɦɭɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɦɢɧɢɦɚɥɶ-
ɧɵɯ ɡɚɬɪɚɬɚɯ ɷɧɟɪɝɢɢ. Ɍɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɫɨɡɞɚɸɬ 
ɦɢɧɢɦɚɥɶɧɵɣ «ɭɝɥɟɪɨɞɧɵɣ ɫɥɟɞ» – ɜɪɟɞ ɩɪɢɪɨɞɟ, 
ɤɨɬɨɪɵɣ ɧɚɧɨɫɢɬɫɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɥɟɤɬɪɨ-
ɷɧɟɪɝɢɢ. 

ɋɬɪɨɢɬɟɥɶɧɨɣ ɟɞɢɧɢɰɟɣ ɩɪɨɰɟɫɫɨɪɚ ɤɨɦɩɶɸ-
ɬɟɪɚ ɹɜɥɹɟɬɫɹ ɬɪɚɧɡɢɫɬɨɪ, ɪɟɚɥɢɡɭɸɳɢɣ ɩɪɨɫɬɟɣ-
ɲɢɟ ɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɜɨɢɱɧɨɣ (ɛɢɬɨɜɨɣ) 
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ɥɨɝɢɤɢ. ɇɚ ɨɞɧɨɦ ɤɪɟɦɧɢɟɜɨɦ ɤɪɢɫɬɚɥɥɟ ɩɥɨɳɚ-
ɞɶɸ 1…β ɫɦ² ɦɨɝɭɬ ɪɚɡɦɟɫɬɢɬɶɫɹ ɧɟɫɤɨɥɶɤɨ ɦɢɥ-
ɥɢɚɪɞɨɜ ɬɪɚɧɡɢɫɬɨɪɨɜ Д1Ж. ɑɟɦ ɛɨɥɶɲɟ ɬɪɚɧɡɢɫɬɨ-
ɪɨɜ ɭɞɚɟɬɫɹ ɪɚɡɦɟɫɬɢɬɶ ɧɚ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɩɥɨɳɚ-
ɞɢ ɤɪɢɫɬɚɥɥɚ, ɬɟɦ ɦɟɧɶɲɟ ɢɦ ɧɭɠɧɨ ɷɧɟɪɝɢɢ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɡɚɞɚɱɢ, ɢ ɬɟɦ ɦɟɧɶɲɟ 
ɬɟɩɥɚ ɨɧɢ ɜɵɞɟɥɹɸɬ ɜ ɯɨɞɟ ɷɬɨɣ ɪɚɛɨɬɵ. ɇɟ ɝɨɜɨɪɹ 
ɭɠɟ ɨ ɬɨɦ, ɱɬɨ ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɛɨɥɟɟ ɤɨɦ-
ɩɚɤɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɪɢɫ. 1). ɉɨɷɬɨɦɭ ɩɪɚɤɬɢɱɟɫɤɢ 
ɤɚɠɞɵɟ ɞɜɚ-ɬɪɢ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɬɟɥɢ IT-
ɤɨɦɩɨɧɟɧɬɨɜ ɩɟɪɟɯɨɞɹɬ ɨɬ ɨɞɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɦɢ-
ɧɢɚɬɸɪɢɡɚɰɢɢ ɤ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦɭ (ɬɟɯɧɨɥɨɝɢ-
ɱɟɫɤɢɟ ɧɨɪɦɵ ɬɟɯɩɪɨɰɟɫɫɚ – 65 ɧɦ, 45 ɧɦ, γβ ɧɦ). 
Ɋɟɜɨɥɸɰɢɨɧɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɫɬɚɥɢ ββ-ɧɦ ɩɪɨɰɟɫ-
ɫɨɪɵ, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ γD-ɬɪɚɧɡɢɫɬɨɪɵ 
Intel Tri-Gate ДβЖ. ɂɯ ɫɬɪɭɤɬɭɪɚ ɫɨɫɬɨɢɬ ɢɡ ɧɟ-
ɫɤɨɥɶɤɢɯ ɫɥɨɟɜ ɤɨɦɩɨɧɟɧɬɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫ-
ɩɟɱɢɬɶ ɧɢɡɤɨɟ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ ɩɪɢ ɜɵɫɨɤɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɜɵɦ 
ɩɪɨɰɟɫɫɨɪɨɦ IЧЭОХ 4004, ɜɵɩɭɳɟɧɧɵɦ ɜ 1λ71 ɝ., 
ɧɨɜɵɟ ɩɪɨɰɟɫɫɨɪɵ ɪɚɛɨɬɚɸɬ ɜ 4 ɬɵɫ. ɪɚɡ ɛɵɫɬɪɟɟ, 
ɩɨɬɪɟɛɥɹɸɬ ɜ 5 ɬɵɫ. ɪɚɡ ɦɟɧɶɲɟ, ɚ ɢɯ ɰɟɧɚ ɜ ɩɟɪɟ-
ɫɱɟɬɟ ɧɚ ɨɞɢɧ ɬɪɚɧɡɢɫɬɨɪ ɫɨɤɪɚɬɢɥɚɫɶ 
ɜ 50 ɬɵɫ. ɪɚɡ. 

 
Ɋɢɫ. 1. Ɋɚɡɦɟɪɵ ɫɨɜɪɟɦɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ 

 
ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ 

IT-ɭɫɬɪɨɣɫɬɜ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɷɮɮɟɤɬ ɜ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɢ, ɬɚɤ ɤɚɤ ɭɫɬɚɪɟɜɲɟɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɬɪɟɛɭɟɬ ɛɨɥɶɲɟ ɡɚɬɪɚɬ ɧɚ ɨɯɥɚɠɞɟ-
ɧɢɟ ɢ ɩɢɬɚɧɢɟ, ɱɟɦ ɫɨɜɪɟɦɟɧɧɨɟ. 

 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɷɧɟɪɝɨɨɛɨɪɭɞɨɜɚɧɢɹ 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɨɫɧɨɜɧɨɦ ɜɨɡɧɢɤɚɸɬ 

ɩɪɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɢ ɜ ɩɪɨɜɨɞɧɢ-
ɤɚɯ, ɜɵɞɟɥɹɸɳɢɯ ɬɟɩɥɨ. ɉɨɬɟɪɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚ-
ɰɢɸ ɷɧɟɪɝɢɢ ɦɨɠɧɨ ɫɧɢɡɢɬɶ ɩɭɬɟɦ ɜɵɛɨɪɚ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɄɉȾ ɜ ɨɫɧɨɜɧɵɯ ɪɟɠɢ-
ɦɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɤɪɭɩɧɵɯ ɐɈȾ ɢɫɬɨɱɧɢɤɢ 
ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ (ɂȻɉ) ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ 
ɫɟɛɹ ɦɟɝɚɜɚɬɬɵ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɩɨɷɬɨɦɭ ɩɨɜɵɲɟ-
ɧɢɟ ɢɯ ɄɉȾ ɫɩɨɫɨɛɧɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɪɚɫ-
ɯɨɞɵ. 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɄɉȾ ɂȻɉ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, 
ɱɬɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɐɈȾ ɧɚɝɪɭɡɤɚ ɜɜɨɞɢɬɫɹ ɜ ɷɤɫ-
ɩɥɭɚɬɚɰɢɸ ɩɨɫɬɟɩɟɧɧɨ, ɩɨɷɬɨɦɭ ɫɢɫɬɟɦɚɦ ɛɟɫɩɟ-
ɪɟɛɨɣɧɨɝɨ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜɪɟɦɟ-

ɧɢ ɩɪɢɯɨɞɢɬɫɹ ɪɚɛɨɬɚɬɶ ɩɪɢ ɧɟɩɨɥɧɨɣ ɡɚɝɪɭɠɟɧ-
ɧɨɫɬɢ. Ⱦɥɹ ɂȻɉ, ɤɚɤ ɩɪɚɜɢɥɨ, ɄɉȾ ɛɥɢɡɨɤ ɤ ɦɚɤ-
ɫɢɦɚɥɶɧɨɦɭ ɩɪɢ ɭɪɨɜɧɟ ɡɚɝɪɭɡɤɢ 60…λ0 %. ȿɫɥɢ 
ɪɟɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɦɟɧɶɲɟ 50 %, ɄɉȾ ɢɫɬɨɱ-
ɧɢɤɚ ɛɵɫɬɪɨ ɩɚɞɚɟɬ – ɜɩɥɨɬɶ ɞɨ 60 % ɢ ɧɢɠɟ [3]. 
ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɨɝɪɨɦɧɵɯ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ ɫɥɟɞɭɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɛɨɬɚɥɨ ɜ ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨɦ ɪɟɠɢɦɟ. Ȼɨɥɟɟ ɜɵɝɨɞɧɵɦ ɨɤɚɡɵɜɚ-
ɟɬɫɹ ɩɨɥɧɚɹ ɡɚɝɪɭɡɤɚ ɨɞɧɨɝɨ ɂȻɉ, ɱɟɦ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɞɜɭɦɹ ɂȻɉ, ɤɨɬɨɪɵɟ ɜɫɟɝɞɚ 
ɪɚɛɨɬɚɸɬ ɫ ɧɚɝɪɭɡɤɨɣ ɦɟɧɟɟ 50 %, ɱɬɨ ɜɥɟɱɟɬ ɡɚ 
ɫɨɛɨɣ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɭɯɨɞɹɳɟɣ ɜ ɬɟɩɥɨ. 
Ʉ ɬɨɦɭ ɠɟ ɷɬɨ ɬɟɩɥɨ ɧɚɞɨ ɜɵɜɨɞɢɬɶ ɢɡ ɩɨɦɟɳɟɧɢɹ, 
ɚ ɡɧɚɱɢɬ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɪɚɫɯɨɞɭɟɬɫɹ ɟɳɟ ɢ ɧɚ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ. ɉɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ 
ɧɨɜɟɣɲɢɟ ɦɨɞɟɥɢ ɂȻɉ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɄɉȾ ɜ 
ɫɚɦɨɦ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɦɨɳɧɨɫɬɟɣ. ȼ ɧɨɜɟɣ-
ɲɢɯ ɪɚɡɪɚɛɨɬɤɚɯ ɜɟɞɭɳɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɪɢ 
ɭɪɨɜɧɟ ɧɚɝɪɭɡɤɢ ɨɬ 0,γ ɞɨ 1 ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɢɡɦɟ-
ɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,5…1 % [4]. 

ɉɨɬɟɪɢ ɧɚ ɬɟɩɥɨ ɜ ɩɪɨɜɨɞɧɢɤɚɯ, ɤɚɛɟɥɶɧɵɯ 
ɬɪɚɫɫɚɯ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɳɢɬɚɯ, ɛɥɨɤɚɯ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ (PDU) ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵ, ɨɞɧɚɤɨ ɢ ɢɦɢ 
ɧɟ ɫɬɨɢɬ ɩɪɟɧɟɛɪɟɝɚɬɶ. Ⱦɥɢɧɚ ɦɚɝɢɫɬɪɚɥɟɣ ɫɢɥɨ-
ɜɵɯ ɤɚɛɟɥɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɪɚɧɟɟ ɦɢɧɢɦɢɡɢɪɨɜɚ-
ɧɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟ ɫɬɨɢɬ ɭɜɥɟɤɚɬɶɫɹ ɧɚɝɪɭɡɤɨɣ ɫ 
ɩɢɬɚɧɢɟɦ ɨɬ 4κȼ – ɩɪɢ ɬɚɤɨɦ ɧɢɡɤɨɦ ɧɚɩɪɹɠɟɧɢɢ 
ɩɨɬɟɪɢ ɬɟɩɥɚ ɜ ɩɪɨɜɨɞɚɯ ɡɚɦɟɬɧɨ ɜɵɲɟ. 

ɋɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ ɩɟɪɟɤɨɫɚ ɮɚɡ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠ-
ɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɦɨɧɢɬɨɪɢɧɝ 
ɛɚɥɚɧɫɚ ɮɚɡ, ɚ ɬɚɤɠɟ ɨɬɫɥɟɠɢɜɚɬɶ ɧɚɝɪɭɡɤɭ ɩɨ ɮɚ-
ɡɚɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɬɨɣɤɚɯ. ɗɬɢ ɠɟ ɦɟɪɵ ɫɧɢ-
ɡɹɬ ɜɟɪɨɹɬɧɨɫɬɶ ɫɛɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɟɪɟɝɪɭɡɤɢ. ɉɨ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɬɪɟɯɮɚɡɧɭɸ ɧɚɝɪɭɡɤɭ [5]. 

 
Ɉɩɬɢɦɢɡɚɰɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɢɮɟɪɢɣɧɨ-

ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɉɨ ɚɧɚɥɨɝɢɢ ɫ ɫɨɜɦɟɫɬɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɪɚɛɨɱɟɣ ɝɪɭɩɩɨɣ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨ-
ɝɨ ɉɈ, ɞɨɛɢɬɶɫɹ ɨɩɬɢɦɢɡɚɰɢɢ ɪɟɫɭɪɫɨɜ ɜɨɡɦɨɠɧɨ 
ɩɪɢ ɩɨɦɨɳɢ «ɨɛɨɛɳɟɫɬɜɥɟɧɢɹ» ɩɟɪɢɮɟɪɢɣɧɵɯ IT-
ɭɫɬɪɨɣɫɬɜ – ɩɪɢɧɬɟɪɨɜ, ɩɥɨɬɬɟɪɨɜ, ɫɤɚɧɟɪɨɜ, ɮɚɤ-
ɫɨɜ ɢ ɬ. ɩ. ɋ ɩɨɹɜɥɟɧɢɟɦ ɫɟɬɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɭ 
ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɩɪɟɠɞɟ ɜɫɟɝɨ ɭ ɩɪɢɧɬɟ-
ɪɨɜ), ɢɯ ɫɨɜɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɚɥɨ ɨɮɢɫɧɵɦ 
ɫɬɚɧɞɚɪɬɨɦ. Ɍɟɩɟɪɶ ɩɪɢɧɬɟɪ ɧɟ ɧɭɠɧɨ ɨɛɹɡɚɬɟɥɶɧɨ 
ɩɨɞɤɥɸɱɚɬɶ ɤ ɤɚɤɨɦɭ-ɬɨ ɤɨɦɩɶɸɬɟɪɭ ɢɥɢ ɜɵɞɟ-
ɥɟɧɧɨɦɭ ɩɪɢɧɬ-ɫɟɪɜɟɪɭ. Ɉɧ ɩɨɞɤɥɸɱɚɟɬɫɹ ɧɚɩɪɹ-
ɦɭɸ ɜ ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ ɢ ɞɨɫɬɭɩɟɧ ɜɫɟɦ ɟɺ ɩɨɥɶɡɨ-
ɜɚɬɟɥɹɦ. 

ɋɨɜɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɢɮɟɪɢɣɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɩɨɡɜɨɥɹɟɬ ɜɵɪɨɜɧɹɬɶ ɪɚɛɨɱɭɸ ɧɚɝɪɭɡɤɭ 
ɦɟɠɞɭ ɧɢɦɢ, ɩɨɜɵɫɢɬɶ ɞɨɫɬɭɩɧɨɫɬɶ ɞɟɮɢɰɢɬɧɵɯ 
ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɧɚɩɪɢɦɟɪ ɩɥɨɬɬɟɪ ɢɥɢ 
ɰɜɟɬɧɨɣ ɥɚɡɟɪɧɵɣ ɩɪɢɧɬɟɪ ɦɨɠɟɬ ɛɵɬɶ ɜ ɤɨɦɩɚ-
ɧɢɢ ɜ ɟɞɢɧɫɬɜɟɧɧɨɦ ɱɢɫɥɟ). ȼ ɫɥɭɱɚɟ ɩɨɥɨɦɤɢ 
ɩɪɢɧɬɟɪɚ ɜ ɜɚɲɟɦ ɤɚɛɢɧɟɬɟ, ɜɵ ɜɫɟɝɞɚ ɫɦɨɠɟɬɟ 
ɪɚɫɩɟɱɚɬɚɬɶ ɞɨɤɭɦɟɧɬ ɧɚ ɩɪɢɧɬɟɪ ɜ ɫɨɫɟɞɧɟɦ ɤɚ-
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ɛɢɧɟɬɟ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɨɛɨɛɳɟɫɬɜɥɟɧɢɟ ɩɟɪɢɮɟ-
ɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɦɨɝɚɟɬ ɫɨɤɪɚɬɢɬɶ ɢɯ ɧɟɨɛɯɨ-
ɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɱɢɫɬɨ ɩɫɢɯɨ-
ɥɨɝɢɱɟɫɤɢɦ ɢ ɫɨɰɢɚɥɶɧɵɦ ɩɪɢɱɢɧɚɦ. Ɋɚɧɶɲɟ 
ɩɪɚɤɬɢɱɟɫɤɢ ɤɚɠɞɵɣ ɫɨɬɪɭɞɧɢɤ ɩɪɨɫɢɥ ɫɟɛɟ ɨɬ-
ɞɟɥɶɧɵɣ ɩɟɪɫɨɧɚɥɶɧɵɣ ɩɪɢɧɬɟɪ, ɩɨɬɨɦɭ ɱɬɨ «ɭ 
ɤɨɥɥɟɝɢ ɠɟ ɭɠɟ ɟɫɬɶ, ɱɟɦ ɹ ɯɭɠɟ», ɧɚɥɢɱɢɟ 
ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ ɩɨɞɱɟɪɤɢɜɚɥɨ ɟɝɨ 
ɫɬɚɬɭɫ ɜ ɤɨɥɥɟɤɬɢɜɟ. ɋɟɣɱɚɫ ɩɪɢɧɬɟɪ ɫɬɚɧɨɜɢɬɫɹ 
ɬɚɤɢɦ ɠɟ ɨɛɳɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɤɚɤ ɤɭɥɟɪ ɫ ɜɨ-
ɞɨɣ ɢɥɢ ɯɨɥɨɞɢɥɶɧɢɤ – ɱɚɳɟ ɜɫɟɝɨ ɞɨɫɬɚɬɨɱɧɨ 
ɨɞɧɨɝɨ ɩɪɢɧɬɟɪɚ ɧɚ ɨɞɧɭ ɤɨɦɧɚɬɭ. Ʉɚɤ ɜɵ ɭɠɟ 
ɞɨɝɚɞɚɥɢɫɶ – ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɟɪɢɮɟɪɢɣ-
ɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɪɚɫ-
ɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ Д6Ж. Ʉɪɨɦɟ 
ɬɨɝɨ ɭ «ɛɨɥɶɲɢɯ» ɩɟɱɚɬɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɫɬɨɢ-
ɦɨɫɬɶ 1 ɤɨɩɢɢ ɩɨɥɭɱɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɞɟɲɟɜɥɟ, 
ɱɬɨ ɞɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɷɤɨɧɨɦɢɸ, ɟɫɥɢ ɧɚɩɪɢ-
ɦɟɪ ɡɚɦɟɧɢɬɶ 10 ɩɟɪɫɨɧɚɥɶɧɵɯ ɩɪɢɧɬɟɪɨɜ ɧɚ ɨɞɢɧ 
ɦɨɳɧɵɣ ɩɪɢɧɬɟɪ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ⱦɪɭɝɢɦ ɫɩɨɫɨɛɨɦ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɡɚɬɪɚɬɵ ɧɚ 

ɩɟɪɢɮɟɪɢɣɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫɬɚɥ ɩɟɪɟɯɨɞ ɨɬ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɆɎɍ – ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɆɎɍ ɜɤɥɸɱɚɟɬ ɜ ɫɜɨɣ 
ɫɨɫɬɚɜ ɩɟɱɚɬɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɫɤɚɧɟɪ ɢ ɦɨɞɟɦ, 
ɩɨɡɜɨɥɹɹ ɨɛɴɟɞɢɧɹɬɶ ɜ ɨɞɧɨɦ ɤɨɪɩɭɫɟ ɮɭɧɤɰɢɢ 
ɩɪɢɧɬɟɪɚ, ɤɨɩɢɪɨɜɚɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ, ɫɤɚɧɟɪɚ ɢ 
ɮɚɤɫɚ. Ⱦɨɛɚɜɥɹɹ ɫɸɞɚ ɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ, ɩɨɥɭɱɚ-
ɟɦ ɷɤɨɧɨɦɢɱɧɨɟ ɢ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɨɮɢɫɧɨɟ ɪɟɲɟ-
ɧɢɟ ɞɥɹ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ. 
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ȼɜɟɞɟɧɢɟ 
ɇɚ ɞɨɥɸ ɝɨɪɨɞɫɤɨɝɨ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɚɫɫɚɠɢɪ-

ɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɜ Ɋɨɫɫɢɢ ɩɪɢɯɨɞɢɬɫɹ ɨɤɨɥɨ κ0% 
ɜɫɟɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɟɪɟɜɨɡɨɤ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɜ 
ɫɬɪɚɧɟ. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɬɨɥɶɤɨ ɚɜɬɨɛɭɫɧɵɯ ɦɚɪɲ-
ɪɭɬɧɵɯ ɥɢɧɢɣ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ β ɦɥɧ. ɤɦ. ɇɚ ɫɟ-
ɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɡɚɞɚɱɚ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɪɚɛɨɬɵ ɝɨɪɨɞɫɤɨɝɨ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɬɪɚɧɫɩɨɪ-
ɬɚ (ȽɉɌ) ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɯ. 
Ɉɞɧɚɤɨ ɪɟɲɟɧɢɟ ɬɚɤɢɯ ɡɚɞɚɱ ɞɨɥɠɧɨ ɨɫɧɨɜɵɜɚɬɶ-
ɫɹ ɧɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɭɳɟɫɬɜɭɸɳɟɦ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɢ ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ, ɬ.ɟ. ɨ ɩɟɪɟɞɜɢɝɚɸɳɢɯɫɹ ɩɨ 
ɝɨɪɨɞɭ ɨɛɴɟɤɬɚɯ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬ-
ɫɹ ɜ ɜɢɞɟ ɦɚɬɪɢɰɵ ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɣ. 

Ɇɚɬɪɢɰɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɣ – ɷɬɨ 
ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɟɞɜɢɝɚɸɳɢɯɫɹ 
ɩɨ ɝɨɪɨɞɭ ɨɛɴɟɤɬɨɜ, ɬ.ɟ. ɨɛɴɟɦ ɩɨɬɨɤɚ ɩɚɫɫɚɠɢɪɨɜ 
ɦɟɠɞɭ ɤɚɠɞɨɣ ɩɚɪɨɣ ɨɫɬɚɧɨɜɨɱɧɵɯ ɩɭɧɤɬɨɜ. Ɍɚ-

ɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɧɧɨ ɦɚɬɪɢɰɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɤɨɪ-
ɪɟɫɩɨɧɞɟɧɰɢɣ ɹɜɥɹɟɬɫɹ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ 
ɦɧɨɝɢɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɡɚɞɚɱ. ɇɚ ɨɫɧɨɜɟ ɦɚɬɪɢɰɵ 
ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɣ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɩɭɧɤɬɚɦɢ, 
ɨɩɪɟɞɟɥɢɬɶ ɝɥɚɜɧɵɟ ɩɚɫɫɚɠɢɪɨɨɛɪɚɡɭɸɳɢɟ ɩɭɧɤ-
ɬɵ, ɨɩɪɟɞɟɥɢɬɶ ɡɚɝɪɭɡɤɭ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ, 
ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɦɚɪɲɪɭɬɵ ɝɨɪɨɞɫɤɨɝɨ ɩɚɫɫɚɠɢɪ-
ɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. 

Ɇɚɬɪɢɰɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɣ 
ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɬɪɟɯ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯμ ɦɚɫɫɢ-
ɜɚ ɨɬɩɪɚɜɥɟɧɢɣ, ɦɚɫɫɢɜɚ ɩɪɢɛɵɬɢɣ ɢ ɦɚɫɫɢɜɚ ɡɚ-
ɬɪɚɬ ɧɚ ɩɟɪɟɞɜɢɠɟɧɢɟ ɦɟɠɞɭ ɡɨɧɨɣ ɨɬɩɪɚɜɥɟɧɢɹ ɢ 
ɡɨɧɨɣ ɩɪɢɛɵɬɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ 
ɡɚɬɪɚɬ ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ ɪɚɫɫɬɨɹɧɢɣ 
ɦɟɠɞɭ ɡɨɧɚɦɢ ɨɬɩɪɚɜɥɟɧɢɣ ɢ ɩɪɢɛɵɬɢɣ. Ɇɚɫɫɢɜ 
ɩɪɢɛɵɬɢɣ ɨɩɪɟɞɟɥɹɸɬ ɢɫɯɨɞɹ ɢɡ ɝɥɚɜɧɵɯ ɦɟɫɬ 
ɩɪɢɬɹɠɟɧɢɣ ɝɨɪɨɞɚ, ɬɚɤɢɯ ɤɚɤ ɛɨɥɶɲɢɟ ɢ ɫɪɟɞɧɢɟ 


