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ɋ.Ⱥ. Ȼɚɪɤɚɥɨɜ, ɉ.ɇ. Ʉɭɪɨɱɤɚ

Ȼаɪɤаɥɨɜ ɋеɪɝеɣ Ⱥɥеɤɫееɜɢч*, Вɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ,
ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, ɞɟɤɚɧ ɮɚɤɭɥɶɬɟɬɚ ɷɤɨɧɨɦɢɤɢ, ɦɟɧɟɞɠɦɟɧɬɚ ɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɡɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
Рɨɫɫɢɹ, ɝ. Вɨɪɨɧɟɠ, sbarkalov@nm.ru; 8-473-276-40-07

Ʉуɪɨчɤа ɉаɜеɥ ɇɢɤɨɥаеɜɢч, Вɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ,

ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
Рɨɫɫɢɹ, ɝ. Вɨɪɨɧɟɠ, kpn55@rambler.ru; 8-473-276-40-07

Ⱥɧɧɨɬɚɰɢɹ. Ɋɚɫɫɦɚɬɪɢɜɚeɬɫɹ ɡɚɪɨɠɞɟɧɢɟ ɫɨɜɟɬɫɤɨɣ ɚɜɢɚɰɢɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 
ɩɪɢɯɨɞɢɜɲɟɟɫɹ ɧɚ 20-30 ɝɨɞɵ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɢ ɭɠɟ ɜ ɬɨ ɜɪɟɦɹ ɫ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶю ɩɨɪɨɠɞɚɥɨ ɩɪɨɟɤɬɧɵɟ ɮɨɪɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ ɬɟɯɧɢɤɢ. 
Ⱥɜɢɚɰɢɨɧɧɚɹ ɨɬɪɚɫɥɢ ɨɱɟɧɶ ɛɵɫɬɪɨ ɜɵɲɥɚ ɧɚ ɩɟɪɟɞɨɜɵɟ ɪɭɛɟɠɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɫɬɪɚɧɵ, 
ɫɬɚɧɨɜɹɫɶ ɦɨɳɧɵɦ ɞɜɢɝɚɬɟɥɟɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɞɥɹ ɜɫɟɝɨ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. Ɉɫɨɛɨ ɫɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ  ɬɨ, ɱɬɨ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ, ɪɚɡɜɢɬɢɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɪɚɡɪɚɛɨɬɨɤ ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɪɵɜɚɬɶɫɹ ɧɢ ɧɚ ɦɝɧɨɜɟɧɢɟ, ɦɚɥɟɣɲɢɣ ɩɟɪɟɪɵɜ ɜ ɷɬɨɦ, ɱɟɦ ɛɵ ɨɧ ɧɟ ɨɛɴɹɫɧɹɥɫɹ, ɦɝɧɨɜɟɧɧɨ ɜɟɞɟɬ ɤ 
ɫɬɚɝɧɚɰɢɢ. Ɉɬɫɭɬɫɬɜɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɨɨɪɞɢɧɚɰɢɢ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɤɚɤ ɨɤɚɡɚɥɨɫɶ, ɬɚɤɠɟ 
ɩɪɢɜɨɞɢɬ ɤ ɨɬɫɬɚɜɚɧɢɸ, о ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɢɫɬɨɪɢɹ ɫ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɬɚɤɨɝɨ ɫɬɪɚɲɧɨɝɨ ɜ ɚɜɢɚɰɢɢ 
ɹɜɥɟɧɢɹ, ɤɚɤ ɮɥɚɬɬɟɪ. ȼɫɟ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɦɵɫɥɢ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɩɪɨɰɟɫɫɚɦ 
ɪɚɡɜɢɬɢɹ ɧɚɭɤɨɟɦɤɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɤ ɤɨɬɨɪɵɦ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɨɬɧɨɫɢɬɫɹ 
ɚɜɢɚɰɢɨɧɧɚɹ ɨɬɪɚɫɥь, а ɬɚɤɠɟ ɨɛ ɨɛɹɡɚɬɟɥɶɧɨɫɬɢ ɤɨɧɤɭɪɟɧɰɢɢ ɜ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ 
ɨɬɪɚɫɥɹɯ. ɉɨɬɪɟɛɧɨɫɬɶ ɷɬɨɝɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɢɫɬɨɪɢɱɟɫɤɢɯ ɩɪɢɦɟɪɚɯ.

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɫɬɨɪɢɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɚɦɢ, ɩɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ, 
ɚɜɢɚɰɢɨɧɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɫɢɫɬɟɦɚ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɫɨɡɞɚɧɢɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɛɸɪɨ.

Ɍɹɠɟɥɚɹ ɛɨɦɛɚɪɞɢɪɨɜɨɱɧɚɹ
ȿɳɟ ɞɨ ɫɨɡɞɚɧɢɹ ɬɭɩɨɥɟɜɫɤɨɝɨ ɄȻ, ɜ 1921 ɝ., ɬɨɝɞɚ ɟɳɟ ɜ ɉɟɬɪɨɝɪɚɞɟ, ɛɵɥɨ ɫɨɡɞɚɧɨ 

Ɉɫɨɛɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɛɸɪɨ ɩɨ ɜɨɟɧɧɵɦ ɢɡɨɛɪɟɬɟɧɢɹɦ (ɫɨɤɪɚɳɟɧɧɨ Ɉɫɬɟɯɛɸɪɨ, ɢɥɢ ɈɌȻ,) ɩɨɞ 
ɪɭɤɨɜɨɞɫɬɜɨɦ ȼ.ɂ. Ȼɟɤɚɭɪɢ (1882 – 1938 ɝɝ.)2. ȼɧɨɜɶ ɫɨɡɞɚɧɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ ɚɤɬɢɜɧɨ 

1© Ȼɚɪɤɚɥɨɜ ɋ.Ⱥ., Ʉɭɪɨɱɤɚ ɉ.ɇ., 2019 

1ɂɡ ɪɚɡɝɨɜɨɪɚ ɱɟɤɢɫɬɚ ɫ ɚɝɪɨɧɨɦɨɦ.
2 Ȼɟɤɚɭɪɢ ȼɥɚɞɢɦɢɪ ɂɜɚɧɨɜɢɱ – ɫɨɜɟɬɫɤɢɣ ɢɧɠɟɧɟɪ-ɢɡɨɛɪɟɬɚɬɟɥɶ, ɪɭɤɨɜɨɞɢɬɟɥɶ Ɉɫɬɟɯɛɸɪɨ – Ɉɫɨɛɨɟ 
ɬɟɯɧɢɱɟɫɤɨɟ ɛɸɪɨ ɩɪɢ ȼɋɇɏ ɊɋɎɋɊ, ɜ ɩɨɫɥɟɞɫɬɜɢɢ ȼɫɟɫɨɸɡɧɵɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɪɚɞɢɨɬɟɯɧɢɤɢ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɪɚɞɢɨɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɋɋɋɊ. Ɉɤɨɧɱɢɥ Ɇɢɯɚɣɥɨɜɫɤɨɟ ɬɟɯɧɢɱɟɫɤɨɟ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɟ ɭɱɢɥɢɳɟ ɜ Ɍɢɮɥɢɫɟ. Ⱥɜɬɨɪ ɧɟɫɤɨɥɶɤɢɯ ɢɡɨɛɪɟɬɟɧɢɣ ɜ ɨɛɥɚɫɬɢ ɬɟɥɟɝɪɚɮɢɢ ɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ȼ ɤɨɧɰɟ 1920 ɝɨɞɚ ɨɪɝɚɧɢɡɨɜɚɥ ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭɸ ɦɚɫɬɟɪɫɤɭɸ ɩɨ ɧɨɜɟɣɲɢɦ 
ɢɡɨɛɪɟɬɟɧɢɹɦ (ɗɤɫɦɚɧɢ) ɩɪɢ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɦ ɢɧɫɬɢɬɭɬɟ. ɉɨɞ ɟɝɨ ɪɭɤɨɜɨɞɫɬɜɨɦ 
Ɉɫɬɟɯɛɸɪɨ ɫɬɚɥɨ ɤɪɭɩɧɟɣɲɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɧɚɩɪɚɜɥɟɧɢɣ, ɢɦɟɜɲɢɯ ɜɚɠɧɨɟ ɨɛɨɪɨɧɧɨɟ ɡɧɚɱɟɧɢɟ. Ɉɧ 

ɍɉɊȺȼɅЕɇИЕ 

ɋɌɊɈИɌЕɅɖɇɕɆИ ɉɊɈЕɄɌȺɆИ

mailto:kpn55@rambler.ru


43 

ɤɭɞɚ, ɩɪɨɬɢɜɧɢɤ ɩɪɢɛɥɢɡɢɥɫɹ ɩɨɱɬɢ ɜɩɥɨɬɧɭɸ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɦɵ ɝɨɜɨɪɢɦ ɨ 
ɛɨɦɛɚɪɞɢɪɨɜɳɢɤɟ ɉɟ-8, ɤɨɬɨɪɵɣ ɬɚɤ ɢ ɧɟ ɛɵɥ, ɩɨ ɫɭɬɢ ɞɟɥɚ, ɞɨɜɟɞɟɧ «ɞɨ ɭɦɚ», ɚ ɜɵɩɭɫɤɚɥɫɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɲɬɭɱɧɨ: ɛɵɥɨ ɜɵɩɭɳɟɧɨ ɜɫɟɝɨ ɨɤɨɥɨ 90 ɲɬɭɤ.

ɇɨ ɞɚɪɨɦ ɧɢɱɟɝɨ ɧɟ ɩɪɨɯɨɞɢɬ. Ʉɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɧɚɯɨɞɤɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ 
ɞɪɭɝɢɯ, ɧɟɫɜɨɣɫɬɜɟɧɧɵɯ, ɬɭɩɨɥɟɜɫɤɨɦɭ ɄȻ, ɫɮɟɪɚɯ: ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɭɞɚɪɧɵɯ ɫɚɦɨɥɟɬɨɜ 
ɮɪɨɧɬɨɜɨɣ ɚɜɢɚɰɢɢ. Ɂɞɟɫɶ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɯɚɪɚɤɬɟɪɧɭɸ ɞɟɬɚɥɶ: ɜ 1937 ɝɨɞɭ 
Ⱥ.ɇ. Ɍɭɩɨɥɟɜ ɢ ɟɝɨ ɜɟɞɭɳɢɟ ɫɨɬɪɭɞɧɢɤɢ ɛɵɥɢ ɚɪɟɫɬɨɜɚɧɵ, ɢ ɜɫɟ ɞɚɥɶɧɟɣɲɢɟ ɪɚɛɨɬɵ ɜɟɥɢɫɶ 
ɢɦɢ ɜ ɡɚɤɥɸɱɟɧɢɢ, ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ «ɬɸɪɟɦɧɵɯ ɲɚɪɚɝɚɯ», ɱɬɨ ɤɨɧɟɱɧɨ ɠɟ ɧɟ ɫɨɞɟɣɫɬɜɨɜɚɥɨ 
ɫɩɥɨɱɟɧɢɸ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɤɨɥɥɟɤɬɢɜɚ ɢ ɟɝɨ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɡɜɢɬɢɸ.

Ⱦɥɹ ɤɨɥɥɟɤɬɢɜɚ ɋ.ȼ. ɂɥɶɸɲɢɧɚ ɷɬɨ ɛɵɥɚ ɬɨɠɟ ɯɨɪɨɲɚɹ ɲɤɨɥɚ, ɩɨɤɚɡɚɜɲɚɹ, ɱɬɨ ɧɨɜɨɟ 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɟ ɛɸɪɨ ɫɩɨɫɨɛɧɨ ɪɟɲɚɬɶ ɫɚɦɵɟ ɫɟɪɶɟɡɧɵɟ ɡɚɞɚɱɢ.
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Abstract. Considered the stage of the birth of the Soviet aviation industry, falling on 20-30 years. It is 

shown that the design of aircraft technology already at that time necessitated the design forms for managing 

the processes of creating new equipment. The aviation industry very quickly reached the forefront of the 

country's industrial development, becoming a powerful engine of technical progress for the entire national 

economy. It should be especially noted that, as practice shows, the development of promising developments 

should not be interrupted even for a moment, the slightest interruption in this, whatever it is explained, leads 

instantly to stagnation. The lack of appropriate coordination of all studies, as it turned out, also leads to a lag. 

What the history with research of such a terrible phenomenon in aviation as flutter testifies to. All this leads 

to the idea of the need for a systematic approach to the development of high-tech industries, which primarily 

include the aviation industry. And also about the need for competition in promising high-tech industries. The 

need for this is considered with specific historical examples. 

Keywords: history of project management, project-oriented management, aviation industry, 

engineering education system, creation of design offices. 
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ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɋɬɚɜɢɬɫɹ ɡɚɞɚɱɚ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɢɫɯɨɞɧɨɣ ɪɟɫɭɪɫɧɨɣ 
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ȼɜɟɞɟɧɢɟ
ɉɪɨɛɥɟɦɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɧɨ-ɜɪɟɦɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜ ɡɚɞɚɱɚɯ ɨɪɝɚɧɢɡɚɰɢɢ 

ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ [1] ɞɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɜɵɛɪɚɬɶ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɧɟɞɟɥɢɦɵɦɢ ɪɟɫɭɪɫɚɦɢ, ɩɨɫɜɹɳɟɧɵ ɫɬɚɬɶɢ [2,3]. ȼ 
ɧɢɯ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ ɪɹɞ ɫɩɨɫɨɛɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɪɟɫɭɪɫɧɨɣ ɦɨɞɟɥɢ  (ɊɆ) ɞɥɹ 
ɭɩɪɨɳɟɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɚɧɚɥɢɡɚ  ɢ ɪɚɫɫɦɨɬɪɟɧɵ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɟ ɫɩɨɫɨɛɵ ɜɟɬɜɥɟɧɢɹ 
ɩɪɢ ɧɚɡɧɚɱɟɧɢɢ ɪɟɫɭɪɫɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɪɚɡɥɢɱɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɉɨɷɬɨɦɭ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɩɪɟɞɫɬɚɜɢɬɶ  ɪɟɫɭɪɫɧɨ-ɜɪɟɦɟɧɧɨɣ ɚɧɚɥɢɡ ɤɚɤ ɫɨɱɟɬɚɧɢɟ ɪɟɫɭɪɫɧɨɝɨ ɚɧɚɥɢɡɚ (ɬ.ɟ. ɩɪɨɜɟɞɟɧɢɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɊɆ, ɜɤɥɸɱɚɹ ɜɟɬɜɥɟɧɢɟ ɞɥɹ ɱɚɫɬɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
ɪɟɫɭɪɫɨɜ) ɢ ɜɪɟɦɟɧɧɨɝɨ ɚɧɚɥɢɡɚ (ɬ.ɟ. ɩɨɥɭɱɟɧɢɹ ɨɰɟɧɨɤ ɞɥɹ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ 
ɭɡɥɚ ɞɥɹ ɜɟɬɜɥɟɧɢɹ).

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ
Ȼɭɞɟɦ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɞɚɧɵ ɞɜɚ ɤɨɧɟɱɧɵɯ ɦɧɨɠɟɫɬɜɚ X, Z, ɩɪɢɱɟɦ X≠Ø, X∩Z≠Ø.

Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Θ ɩɪɨɫɬɪɚɧɫɬɜɨ ɮɭɧɤɰɢɣ ɪɚɡɦɟɪɧɨɫɬɢ |ɏ| + |Z|, ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚ ɦɧɨɠɟɫɬɜɟ 
XZ, ɚ ɩɪɨɢɡɜɨɥɶɧɭɸ ɮɭɧɤɰɢɸ Т ∈ Θ ɛɭɞɟɦ ɫɱɢɬɚɬɶ ɩɥɚɧɨɦ. Кɚɠɞɵɣ ɷɥɟɦɟɧɬ ɯ ɦɧɨɠɟɫɬɜɚ 
X ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɤɚɤ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɫɨɛɵɬɢɹ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɨɡɧɚɱɚɬɶ ɧɚɱɚɥɨ, ɨɤɨɧɱɚɧɢɟ 
ɪɚɛɨɬ ɢɥɢ ɢɯ ɱɚɫɬɟɣ ɢ ɬ. ɞ. 

Ⱦɥɹ ɩɥɚɧɚ Т ɤɨɨɪɞɢɧɚɬɚ Тɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɪɟɦɹ ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɛɵɬɢɹ ɯ. Кɚɠɞɵɣ 
ɷɥɟɦɟɧɬ z∈ Z ɩɨɧɢɦɚɟɬɫɹ ɤɚɤ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɪɟɫɭɪɫɚ ɫ ɧɟɩɪɟɪɵɜɧɨɣ ɲɤɚɥɨɣ 
ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ. ɑɢɫɥɨ Tz, (ɬɟɦɩɨɦ), ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɟɥɢɱɢɧɭ, ɨɛɪɚɬɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɢ. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɬɟɦɩ Tz ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧ, ɯɨɬɹ 
ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧ ɢɡ ɞɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ [lz, Lz] ɧɚ ɷɬɚɩɟ ɩɥɚɧɢɪɨɜɚɧɢɹ.  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ (ɯ, ɭ) ɪɚɜɧɚ bTz ɝɞɟ b — ɨɛɴɟɦ ɩɨɬɪɟɛɥɟɧɢɹ ɪɟɫɭɪɫɚ z ɧɚ 
ɪɚɛɨɬɟ (ɯ, ɭ). ȿɫɥɢ ɨɩɪɟɞɟɥɟɧ ɬɟɦɩ Tz ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɚ, ɬɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɟɧɚ ɢ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ, ɤɨɬɨɪɚɹ ɩɨɬɪɟɛɥɹɟɬ ɞɚɧɧɵɣ ɪɟɫɭɪɫ. Ɍɨɝɞɚ ɩɥɚɧ Т ɩɪɟɞɫɬɚɜɥɟɧ 
ɜɟɤɬɨɪɨɦ ɪɚɡɦɟɪɧɨɫɬɢ |X|+|Z| ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ {Tx} x X  Z.

ȼɜɟɞɟɦ ɩɨɧɹɬɢɟ  ɪɟɫɭɪɫɧɨɣ ɲɤɚɥɵ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɧɟɪɚɜɟɧɫɬɜ (ɮɨɪɦɭɥɚ 1):

© Ȼɟɥɨɭɫɨɜ ȼ.ȿ., ɇɢɠɟɝɨɪɨɞɨɜ К.Ⱥ., Ɍɭɬɚɪɢɲɟɜ Ɂ.Ȼ., 2019
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ɞɨɫɬɚɬɨɱɧɨ ɡɚɞɚɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɬɢɩɚ (6):

nπnπππππ xyxyxy
TTTTTT ≤...,,≤,≤

13221
(6) 

ɑɢɫɥɨ ɩɟɪɟɫɬɚɧɨɜɨɤ ɪɚɫɬɟɬ ɨɱɟɧɶ ɛɵɫɬɪɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ n. ɉɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɫɬɟɩɟɧɧɨɝɨ ɞɪɨɛɥɟɧɢɹ ɦɧɨɠɟɫɬɜɚ ɩɟɪɟɫɬɚɧɨɜɨɤ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɊɆ ɞɥɹ 
ɞɚɧɧɨɝɨ n. ɋɞɟɥɚɬɶ ɷɬɨ ɦɨɠɧɨ ɤɨɫɜɟɧɧɵɦ ɩɭɬɟɦ ɩɪɢ ɩɨɦɨɳɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɜɤɥɸɱɟɧɢɹ 
ɧɟɪɚɜɟɧɫɬɜ (6).

ɉɪɟɞɩɨɥɨɠɢɦ, ɧɚ ɩɟɪɜɨɦ ɲɚɝɟ ɪɚɡɛɢɜɚɟɦ R={Sα} ɧɚ ɞɜɚ ɤɥɚɫɫɚ R' ɢ R". К R' ɨɬɧɟɫɟɦ 
ɜɫɟ Sα, ɞɥɹ ɤɨɬɨɪɵɯ Тy1<Тx2, ɤɨ ɜɬɨɪɨɦɭ — ɜɫɟ Sα, ɞɥɹ ɤɨɬɨɪɵɯ Тy2<Тx1. ɉɪɨɞɨɥɠɚɹ 
ɜɟɬɜɥɟɧɢɟ ɜ ɤɥɚɫɫɟ R', ɞɨɛɚɜɢɦ ɤ Тy1<Тx2 ɨɞɧɨ ɢɡ ɧɟɪɚɜɟɧɫɬɜ Тy1<Тx3, ɢɥɢ Тy3≤Тx2. ȿɫɥɢ 
ɜɵɛɪɚɧɨ Тy1<Тx3, ɧɚ ɫɥɟɞɭɸɳɟɦ ɲɚɝɟ ɪɚɫɫɦɨɬɪɢɦ ɧɟɪɚɜɟɧɫɬɜɚ Тy2<Тx3 ɢɥɢ Тy3<Тx2. ɉɨɫɥɟ 
ɜɵɛɨɪɚ ɜɬɨɪɨɝɨ ɢɡ ɷɬɢɯ ɧɟɪɚɜɟɧɫɬɜ ɧɟɪɚɜɟɧɫɬɜɨ Тy1<Тx2 ɫɬɚɧɨɜɢɬɫɹ ɥɢɲɧɢɦ, ɢ ɟɝɨ ɦɨɠɧɨ 
ɨɬɛɪɨɫɢɬɶ. 

Ɂɚɤɥюɱɟɧɢɟ
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɫɩɨɫɨɛɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ 

ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɡɚɞɚɱ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɢɧɟɣɧɵɦɢ ɢ ɫɟɬɟɜɵɦɢ 
ɡɚɞɚɱɚɦɢ ɢ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɜɟɬɜɥɟɧɢɟ ɞɨɥɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɜ ɬɟɫɧɨɦ ɟɞɢɧɫɬɜɟ ɫ ɨɛɪɚɬɧɨɣ 
ɨɩɟɪɚɰɢɟɣ — ɚɝɪɟɝɢɪɨɜɚɧɢɟɦ..
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ɄɂȻȿɊȻȿɁɈɉȺɋɇɈɋɌɖ ȼ ɍɋɅɈȼɂəХ ɉɊɂɆȿɇȿɇɂə ɗɅȿɄɌɊɈɇɇɈȽɈ
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Ɇ.ɋ. Ⱥɝɚɮɨɧɨɜɚ, ȿ.ȼ. Ȼɚɭɬɢɧɚ, ȿ.Ⱦ. Шɚɩɨɲɧɢɤɨɜɚ1

Ⱥɝаɮɨɧɨɜа Ɇаɪɝаɪиɬа ɋɟɪɝɟɟɜɧа,* Вɨɪɨɧɟɠɫɤɢɣ  ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬ, ɤɚɧɞɢɞɚɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
Рɨɫɫɢɹ, ɝ.Вɨɪɨɧɟɠ, e-mail: agaf-econ@yandex.ru, ɬɟɥ.: +7905-644-47-59

Ȼаɭɬиɧа ȿɥɟɧа ȼɥаɞиɦиɪɨɜɧа,* Вɨɪɨɧɟɠɫɤɢɣ  ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
Рɨɫɫɢɹ, ɝ. Вɨɪɨɧɟɠ, e-mail:bautina_elena@mail.ru, ɬɟɥ.: +7910-249-22-93

ɒаɩɨшɧиɤɨɜа ȿɤаɬɟɪиɧа Ⱦɦиɬɪиɟɜɧа,* Вɨɪɨɧɟɠɫɤɢɣ  ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 
ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɫɬɭɞɟɧɬɤɚ ɮɚɤɭɥɶɬɟɬɚ ɷɤɨɧɨɦɢɤɢ, ɦɟɧɟɞɠɦɟɧɬɚ ɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ,

Вɨɪɨɧɟɠ, Рɨɫɫɢɹ , e-mail: nikitenkoyulya98@gmail.com, ɬɟɥ.: +79615497800

Ⱥɧɧɨɬɚɰɢɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ  ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɬɟɪɧɟɬ-
ɛɚɧɤɢɧɝɚ.Ⱦɚɧɧɚɹ ɩɪɨɛɥɟɦɚ  ɪɚɫɫɦɨɬɪɟɧɚɧɚ ɩɪɢɦɟɪɟ ɤɪɟɞɢɬɧɨ-ɮɢɧɚɧɫɨɜɨɣ ɫɮɟɪɵ. ɉɪɢɜɟɞɟɧɵ 
ɨɫɧɨɜɧɵɟ ɦɨɞɟɥɢ  ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ, ɬɚɤɠɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ 
ɢɫɬɨɱɧɢɤɨɜ  ɪɢɫɤɚ ɩɪɨɹɜɥɟɧɢɹ ɤɢɛɟɪɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɨɤɚɡɚɧɵ ɜɟɞɭɳɢɟ  ɧɚɩɪɚɜɥɟɧɢɹ 
ɞɟɹɬɟɥɶɧɨɫɬɢ Ȼɚɧɤɚ Ɋɨɫɫɢɢ ɩɨ ɫɧɢɠɟɧɢɸ ɪɢɫɤɨɜ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ.

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɶ, ɤɢɛɟɪɨɩɚɫɧɨɫɬɶ, ɛɚɧɤɢɧɝ, ɪɢɫɤ, ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ, 
ɷɥɟɤɬɪɨɧɧɵɣ ɛɚɧɤɢɧɝ, ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɛɚɧɤɨɜɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ.

ȼɜɟɞɟɧиɟ
ɇɨɜɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɤɨɬɨɪɵɟ ɪɟɡɤɨ ɜɨɲɥɢ ɜ ɠɢɡɧɶ ɤɚɠɞɨɝɨ ɱɟɥɨɜɟɤɚ, 

ɫɨɜɟɪɲɢɥɢ ɧɚɫɬɨɹɳɢɣ ɩɪɨɝɪɟɫɫ ɜ ɫɮɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɢ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤ ɠɟ 
ɩɨɬɪɟɛɨɜɚɥɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɪɚɞɢɰɢɨɧɧɵɯ ɩɪɢɧɰɢɩɨɜ ɡɚɳɢɬɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ 
ɫɨɛɫɬɜɟɧɧɨɫɬɢ. ɂɡɭɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ ɨɛɟɫɩɟɱɟɧɢɹ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɶ ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɛɚɧɤɢɧɝɚ. ɉɭɬɢ ɭɥɭɱɲɟɧɢɹ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɛɚɧɤɢɧɝɚ.

ɉɨɞɱɟɪɤɧɭɬɵ ɝɥɚɜɧɵɟ  ɧɚɩɪɚɜɥɟɧɢɹ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɧɟɧɢɹ ɢɧɬɟɪɧɟɬ-ɛɚɧɤɢɧɝɚ.

ȼ ɫɬɚɬɶɟ ɩɪɟɞɥɨɠɟɧɵ ɦɟɬɨɞɵ ɩɨ ɛɨɪɶɛɟ ɫ ɤɢɛɟɪɩɪɟɫɬɭɩɧɨɫɬɶɸ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɨɣ ɡɚɳɢɬɵ ɨɬ ɪɢɫɤɚ ɧɚɩɚɞɟɧɢɹ.

1. ɋɭɳɧɨɫɬɶ ɢɧɬɟɪɧɟɬ-ɛɚɧɤɢɧɝɚ
ɂɧɬɟɪɧɟɬ-ɛɚɧɤɢɧɝ (ɚɧɝɥ. Internet banking) – ɷɬɨ ɧɚɛɨɪ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɛɚɧɤɨɦ ɭɫɥɭɝ, ɜ 
ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ ɤɥɢɟɧɬ ɛɚɧɤɚ ɜ ɫɨɫɬɨɹɧɢɢ ɫɨɜɟɪɲɚɬɶ  ɛɚɡɨɜɵɟ  ɛɚɧɤɨɜɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫɨ 
ɫɜɨɟɝɨ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɫɟɬɢ ɂɧɬɟɪɧɟɬ.

©Ⱥɝɚɮɨɧɨɜɚ Ɇ.ɋ., Ȼɚɭɬɢɧɚ ȿ.ȼ., ɒɚɩɨɲɧɢɤɨɜɚ ȿ.Ⱦ., 2019
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ɉɨɞɨɛɧɵɣ ɫɟɪɜɢɫ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɩɨɱɬɢ ɜ ɚɛɫɨɥɸɬɧɨ ɜɫɟɯ ɛɚɧɤɚɯ –
ɩɨɡɜɨɥɹɹ ɤɥɢɟɧɬɭ ɩɨɞɤɥɸɱɢɬɶ ɫɦɫ-ɨɩɨɜɟɳɟɧɢɟ ɫɨɝɥɚɫɧɨ ɨɩɟɪɚɰɢɹɦ ɫ ɤɚɪɬɨɣ. 
ɉɪɢɨɩɨɜɟɳɟɧɢɟ ɨɛ ɨɩɟɪɚɰɢɢ, ɤɨɬɨɪɭɸ ɜɵ ɧɟ ɨɫɭɳɟɫɬɜɥɹɥɢ, ɧɟɨɛɯɨɞɢɦɨ ɦɝɧɨɜɟɧɧɨ 
ɫɨɨɛɳɢɬɶ ɩɨ ɬɟɥɟɮɨɧɭ ɜ ɋɥɭɠɛɭ  ɩɨɞɞɟɪɠɤɢ  ɫɨɛɫɬɜɟɧɧɨɝɨ ɛɚɧɤɚ.

ɍɫɬɚɧɨɜɢɬɶ ɥɢɦɢɬ ɩɨ  ɨɩɟɪɚɰɢɹɦ ɜ ɢɧɬɟɪɧɟɬ-ɛɚɧɤɟ
ȼɨɡɦɨɠɧɨɭɫɬɚɧɨɜɢɬɶ ɥɢɦɢɬ ɞɥɹ ɢɧɬɟɪɧɟɬ-ɩɪɨɰɟɞɭɪ ɩɨ ɫɨɛɫɬɜɟɧɧɨɣ  ɤɚɪɬɟ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɚɮɟɪɢɫɬɵ ɧɟ ɦɨɝɭɬ ɫɧɹɬɶ ɫ ɤɚɪɬɵ ɛɨɥɶɲɟ ɬɨɣ ɫɭɦɦɵ, ɧɚ ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧ ɥɢɦɢɬ.

ɋɨɛɥɸɞɚɹ ɞɚɧɧɵɟ ɩɪɢɧɰɢɩɵ, ɜɚɦ ɫɭɦɟɟɬɟ ɭɦɟɧɶɲɢɬɶ ɪɢɫɤɢ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɢɧɬɟɪɧɟɬ-

ɛɚɧɤɢɧɝɚ.
ɋɨɝɥɚɫɧɨ ɫɜɟɞɟɧɢɹɦ ɤɚɧɚɞɫɤɨɝɨɫɬɚɪɬɚɩɚBionym, ɤɨɲɟɥɶɤɢ, ɤɥɚɫɫɢɱɟɫɤɢɟ ɩɚɪɨɥɢ,

ɤɥɸɱɢ,ɨɬɫɬɭɩɚɸɬ ɜ ɞɚɥɟɤɨɟ ɩɪɨɲɥɨɟ. Ⱦɚɧɧɨɣ ɩɪɟɞɩɪɢɹɬɢɟ,ɩɪɟɡɟɧɬɨɜɚɥɚ ɭɤɪɚɲɟɧɢɟ, ɱɬɨ 
ɝɚɪɚɧɬɢɪɭɟɬ ɧɟɩɨɜɬɨɪɢɦɭɸ ɤɨɧɰɟɩɰɢɸ ɢɞɟɧɬɢɮɢɤɚɰɢɢ: ɨɧ «ɪɚɫɩɨɡɧɚɟɬ» ɜɥɚɞɟɥɶɰɚ ɫɨɝɥɚɫɧɨ 
ɫɟɪɞɟɱɧɨɦɭ ɪɢɬɦɭ. 

ɍɤɪɚɲɟɧɢɟ ɨɛɥɚɞɚɟɬ ɩɪɢɛɨɪɨɦ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɪɚɫɩɨɡɧɚɜɚɬɶ ɜɥɚɞɟɥɶɰɚ ɫɨɝɥɚɫɧɨ 
ɧɟɩɨɜɬɨɪɢɦɨɣ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɟ.

ɉɨɹɜɥɟɧɢɟ ɩɨɪɬɚɬɢɜɧɵɯ ɫɤɚɧɟɪɨɜ ȾɇɄ ɨɛɟɳɚɟɬ ɨɱɟɪɟɞɧɭɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ 
ɪɟɜɨɥɸɰɢɸ ɜ ɨɛɥɚɫɬɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɥɢɟɧɬɨɜ. [2, c. 7]

Ɍɨɝɞɚ, ɜɨɡɦɨɠɧɨ ɛɭɞɟɬ ɡɚɹɜɥɹɬɶ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɧɚɢɛɨɥɶɲɟɝɨ 
ɦɧɨɝɨɨɛɪɚɡɢɹ ɫɩɨɫɨɛɧɨɫɬɟɣ ɨɯɪɚɧɵ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɞɚɧɧɵɯ ɢ ɜɚɥɸɬɧɵɯ ɞɟɧɟɝ. 

Ɉɱɟɜɢɞɧɨ, ɬɨ, ɱɬɨ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɤɨɧɰɟɩɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɛɚɧɤɢɧɝɚ ɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɧɨɜɟɣɲɢɯ ɦɟɬɨɞɨɜ ɫɨɜɟɪɲɟɧɢɹ ɩɪɚɜɨɧɚɪɭɲɟɧɢɣ, ɨɫɧɨɜɵɜɚɸɳɢɟɫɹ ɧɚ 
ɩɪɢɦɟɧɟɧɢɢ ɞɨɫɬɢɠɟɧɢɣ ɜ ɫɮɟɪɟ ɢɧɮɨɪɦɚɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɩɨɹɜɢɥɚɫɶ ɩɨɬɪɟɛɧɨɫɬɶ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨɣ ɤɨɧɰɟɩɰɢɢ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ.

Ɂɚɤɥɸɱɟɧɢɟ
ɇɟɜɡɢɪɚɹ ɧɚ ɧɟɞɨɫɬɚɬɨɤ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɛɳɟɩɪɢɡɧɚɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɢɛɟɪɩɪɟɫɬɭɩɧɨɫɬɢ, ɨɬɫɥɟɠɢɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɨɛɲɢɪɧɨɟ ɩɨɧɢɦɚɧɢɟ ɟɝɨ ɫɭɳɧɨɫɬɢ ɢ 
ɦɟɬɨɞɨɜ ɟɝɨ ɫɨɜɟɪɲɟɧɢɹ, ɚ ɤɪɨɦɟ ɬɨɝɨ ɩɨɧɢɦɚɧɢɟ ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɚ, ɱɬɨ ɞɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ 
ɫɨɡɞɚɜɚɬɶ ɢ ɜɜɨɞɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ  ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɸ ɞɚɧɧɨɦɭ ɩɪɚɜɨɧɚɪɭɲɟɧɢɸ.

Ʉɢɛɟɪɩɪɨɫɬɪɚɧɫɬɜɨ ɫɬɚɧɨɜɢɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɩɨɱɜɨɣ ɞɥɹ ɫɨɜɟɪɲɟɧɢɹ ɩɪɟɫɬɭɩɥɟɧɢɣ  ɢ 
ɢɡɜɥɟɱɟɧɢɹ ɩɪɨɬɢɜɨɡɚɤɨɧɧɨɝɨ ɡɚɪɚɛɨɬɤɚ, ɧɨ ɭɱɚɫɬɤɨɦ ɞɥɹ ɥɟɝɚɥɢɡɚɰɢɢ ɩɨɞɨɛɧɨɝɨ ɡɚɪɚɛɨɬɤɚ.

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɚɜɬɨɪɵ ɪɚɫɫɦɨɬɪɟɥɢ ɩɪɨɛɥɟɦɵ ɤɢɛɟɪɩɪɟɫɬɭɩɥɟɧɢɣ  ɧɚ ɩɪɢɦɟɪɟ 
ɢɧɬɟɪɧɟɬ ɛɚɧɤɢɧɝɚ. ɇɚɦɢ ɭɫɬɚɧɨɜɥɟɧɵ  ɦɟɬɨɞɵ ɩɨ ɨɯɪɚɧɟ ɫɨɛɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ ɨɬ 
ɦɨɲɟɧɧɢɤɨɜ.
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ȺɄɌɍȺɅɂɁȺɐɂə ɉɊɂɆȿɇȿɇɂə ɆȿɏȺɇɂɁɆɈȼ 
ȺɇɌɂɋɂɉȺɌɂȼɇɈȽɈ ɍɉɊȺȼɅȿɇɂə ɇȺ ɉɊȿȾɉɊɂəɌɂəɏ 

ɆȺШɂɇɈɋɌɊɈȿɇɂə

ɘ.ȼ. Ȼɨɧɞɚɪɟɧɤɨ, Ɍ.Ⱥ. ɋɜɢɪɢɞɨɜɚ1

Ȼɨɧɞарɟɧɤɨ Юɥия ȼаɥɟɧтиɧɨвɧа, Вɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬ, ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ ɭɩɪɚɜɥɟɧɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
Рɨɫɫɢɹ, ɝ. Вɨɪɨɧɟɠ,e-mail: bond.julia@mail.ru, ɬɟɥ.:+7-9103412946

ɋвириɞɨва Ɍатьяɧа Ⱥɧатɨɥьɟвɧа, Вɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬ, ɫɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
Рɨɫɫɢɹ, ɝ. Вɨɪɨɧɟɠ, e-mail: cviridova81ɬ@mail.ru, ɬɟɥ.: +7-9036546695

Ⱥɧɧɨɬɚɰɢɹ. ɋɬɚɬɶɹ ɚɤɬɭɚɥɢɡɢɪɭɟɬ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɚɧɬɢɫɢɩɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɰɟɥɨɦ ɢ 
ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɧɹɬɢɟ ɫɥɚɛɨɝɨ ɫɢɝɧɚɥɚ,

ɜɵɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɧɞɟɧɰɢɢ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɜ ɪɚɦɤɚɯ ɫɨɜɪɟɦɟɧɧɨɝɨ ɦɟɬɨɞɚ ɭɩɪɚɜɥɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɪɚɦɤɚɯ ɚɧɬɢɫɢɩɚɬɢɜɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɫ ɭɱɟɬɨɦ ɫɥɚɛɵɯ ɫɢɝɧɚɥɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ 
ɫɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ ɢ ɞɟɧɶɝɢ ɧɚ ɩɨɞɝɨɬɨɜɤɟ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɪɢɧɹɬɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɜɫɟɯ 
ɭɪɨɜɧɟɣ.

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɧɬɢɫɢɩɚɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ, ɩɪɟɞɩɪɢɹɬɢɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ 
ɪɟɲɟɧɢɹ, ɫɥɚɛɵɟ ɫɢɝɧɚɥɵ, ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ.

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɷɤɨɧɨɦɢɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɚɤɬɢɜɧɵɦɢ ɪɵɧɨɱɧɵɦɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ ɢ ɫɬɪɟɦɢɬɟɥɶɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ 
ɭɫɥɨɠɧɹɸɬ ɪɚɛɨɬɭ ɫɨɜɪɟɦɟɧɧɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. ɗɬɨ ɫɜɹɡɚɧɨ 
ɤɚɤ ɫ ɬɟɦ, ɱɬɨ ɧɵɧɟɲɧɢɟ ɭɫɥɨɜɢɹ ɞɢɤɬɭɸɬ ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɭɜɟɥɢɱɟɧɢɹ 
ɚɫɫɨɪɬɢɦɟɧɬɧɨɝɨ ɪɹɞɚ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɫɧɢɠɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɢ ɫɪɨɤɨɜ ɞɨɫɬɚɜɤɢ ɞɨ 
ɤɨɧɟɱɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɬɚɤ ɢ ɫ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶɸ ɮɢɧɚɧɫɨɜɵɯ, ɜɪɟɦɟɧɧɵɯ, ɤɚɞɪɨɜɵɯ, 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ, ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ.

ȼɫɟ ɷɬɨ ɬɪɟɛɭɟɬ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɨɜ 
ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɤɨɧɰɟɩɰɢɹɯ, ɢɞɟɹɯ, 
ɭɦɨɡɚɤɥɸɱɟɧɢɹɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɛɵɥɢ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɪɚɡɜɢɬɢɹ.ɉɟɪɫɩɟɤɬɢɜɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɧɬɢɫɢɩɚɬɢɜɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɮɚɤɬɢɱɟɫɤɨɝɨ ɞɨɩɨɥɧɟɧɢɹ ɤ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɨɡɢɰɢɢ 
ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɩɨɞɝɨɬɨɜɤɢ ɨɪɝɚɧɢɡɚɰɢɢ ɤ ɥɸɛɵɦ ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɢɡɦɟɧɟɧɢɹɦ.

Ⱥɧɬɢɫɢɩɚɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ (ɞɚɥɟɟ Ⱥɍ) ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶɜ ɤɚɱɟɫɬɜɟ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɭɩɪɟɞɢɬɟɥɶɧɵɯ ɞɟɣɫɬɜɢɣ ɢ ɦɟɪ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɩɪɢ 
ɭɫɬɨɣɱɢɜɨɦ ɮɢɧɚɧɫɨɜɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɞɨ ɬɨɝɨ, ɤɚɤ ɧɚɱɢɧɚɸɬ 
ɩɪɨɹɜɥɹɬɶɫɹ ɜɢɞɢɦɵɟ ɫɢɝɧɚɥɵ ɤɪɢɡɢɫɧɵɯ ɫɨɛɵɬɢɣ, ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɛɭɞɭɳɟɝɨ 
ɭɫɬɨɣɱɢɜɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɮɢɪɦɵ [1].

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ Ⱥɍ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɛɨɥɟɟ ɪɟɡɭɥɶɬɚɬɢɜɧɨɟ ɞɨɫɬɢɠɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɵɯ 
ɰɟɥɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɩɟɪɟɠɟɧɢɟɦ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɹɜɥɟɧɢɣ ɜɧɭɬɪɟɧɧɟɣ ɢ ɜɧɟɲɧɟɣ ɫɪɟɞɵ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɫɨɞɟɣɫɬɜɭɟɬ ɭɫɬɨɣɱɢɜɨɦɭ, ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɦɭ ɩɨɥɨɠɟɧɢɸ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɧɟ ɞɨɩɭɫɤɚɟɬ ɤɪɢɡɢɫɚ [2].

Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɟɣ ɡɚɞɚɱɟɣ ɞɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɸɬɫɹ: ɦɨɧɢɬɨɪɢɧɝ ɫɢɬɭɚɰɢɢ, 
ɜɵɹɜɥɟɧɢɟ ɫɥɚɛɵɯ ɫɢɝɧɚɥɨɜ ɢ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɤ ɜɟɪɨɹɬɧɨɫɬɧɵɦ ɧɟɝɚɬɢɜɧɵɦ 
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Ⱥɧɧɨɬɚɰɢɹ. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɩɪɨɛɥɟɦɵ ɚɧɚɥɢɡɚ ɪɢɫɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɢɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ, ɬ.ɤ. ɢɦɟɧɧɨ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ 
ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɪɢɫɤɚ, ɞɚɟɬ ɧɚɢɛɨɥɟɟ ɩɨɥɧɭɸ ɤɚɪɬɢɧɭ ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɢ ɩɨɡɜɨɥɹɟɬ ɭɱɢɬɵɜɚɬɶ ɜɫɟ 
ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɟ ɮɚɤɬɨɪɵ.

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɢɫɤ, ɤɨɦɩɥɟɤɫɧɚɹ ɨɰɟɧɤɚ, ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ,  ɤɨɧɬɪɨɥɶ 

ȼ ɭɫɥɨɜɢɹɯ ɫɨɜɪɟɦɟɧɧɨɝɨ ɛɢɡɧɟɫɚ ɧɟɨɬɴɟɦɥɟɦɨɣ  ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɥɸɛɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 
ɹɜɥɹɟɬɫɹ ɫɬɪɚɬɟɝɢɱɟɫɤɨɟ ɢ ɬɚɤɬɢɱɟɫɤɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ, ɧɚɩɪɚɜɥɟɧɧɨɟ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɝɪɚɧɢɱɟɧɧɵɯ ɪɟɫɭɪɫɨɜ. ɋ ɷɬɢɦɢ ɡɚɞɚɱɚɦɢ ɩɨɦɨɝɚɟɬ 
ɫɩɪɚɜɥɹɬɶɫɹ ɪɢɫɤ-ɦɟɧɟɞɠɦɟɧɬ, ɤɨɬɨɪɵɣ, ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨɞɚ ɪɚɫɤɪɵɜɚɟɬ 
ɩɨɥɧɭɸ ɤɚɪɬɢɧɭ ɜɫɟɯ ɫɢɥɶɧɵɯ ɢ ɫɥɚɛɵɯ ɫɬɨɪɨɧ ɩɪɟɞɩɪɢɹɬɢɹ. ɂɦɟɧɧɨ ɫɢɧɟɪɝɢɬɢɱɟɫɤɢɣ 
ɷɮɮɟɤɬ ɩɨɦɨɝɚɟɬ ɫɜɹɡɚɬɶ ɜɫɟ ɫɬɪɭɤɬɭɪɧɵɟ ɡɜɟɧɶɹ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɤɨɦɩɥɟɤɫɧɵɣ 
ɩɨɞɯɨɞ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɯ ɮɚɤɬɨɪɨɜ ɜɥɢɹɸɳɢɯ ɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɪɢɫɤɚ 
ɞɚɟɬ ɧɚɢɛɨɥɟɟ ɩɨɥɧɭɸ ɤɚɪɬɢɧɭ ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɢ ɩɨɡɜɨɥɹɟɬ ɭɱɢɬɵɜɚɬɶ ɜɫɟ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɟ 
ɮɚɤɬɨɪɵ.

Ʌɸɛɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɬɪɟɛɭɟɬ ɬɳɚɬɟɥɶɧɨɣ ɤɨɨɪɞɢɧɚɰɢɢ 
ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɉɨɷɬɨɦɭ ɪɚɫɫɦɨɬɪɟɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫɥɟɞɭɟɬ ɧɚɱɚɬɶ ɫ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɢ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ 
ɫɥɟɞɭɟɬ ɫɨɡɞɚɬɶ ɨɬɞɟɥɶɧɨɟ ɫɬɪɭɤɬɭɪɧɨɟ ɡɜɟɧɨ - ɨɬɞɟɥɚ ɭɩɪɚɜɥɟɧɢɹ ɪɢɫɤɨɦ (ɈɍɊ) (ɪɢɫ.1), 
ɜɨɡɝɥɚɜɥɹɬɶ ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɪɢɫɤ-ɦɟɧɟɞɠɟɪ, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɛɭɞɟɬ ɩɨɞɱɢɧɹɬɶɫɹ 
ɬɨɥɶɤɨ ɞɢɪɟɤɬɨɪɭ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɛɭɞɟɬ ɤɨɨɪɞɢɧɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɩɨɞɪɚɡɞɟɥɟɧɢɣ [3].

Ɋɢɫ. 1.  Ɉɬɞɟɥ ɭɩɪɚɜɥɟɧɢɹ ɪɢɫɤɨɦ ɜ ɨɛɳɟɣ ɫɬɪɭɤɬɭɪɟ ɭɩɪɚɜɥɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ
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ɤɢ ɰɟɯɨɜ

ɇɚɱɚɥɶɧɢɤ 
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ɩɪɨɞɭɤɰɢɢ ɢ ɬ.ɞ.), ɚ ɫɬɚɜɤɚ ɨɩɥɚɬɵ 0 ɹɜɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ 
(ɪɢɫ. 5).

yyL )( (7) 

ɇɨ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɩɪɚɤɬɢɤɟ ɤɚɤɚɹ-ɬɨ ɱɚɫɬɶ ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ ɮɢɤɫɢɪɨɜɚɧɚ ɢ 
ɜɵɩɥɚɱɢɜɚɟɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɨɬɪɚɛɨɬɚɧɧɨɣ ɜɟɥɢɱɢɧɵ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ 
ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɜɢɞ:

yyL 0)(    (8) 

ɉɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɞɚɧɧɚɹ ɦɨɞɟɥɶ ɫɨɜɦɟɳɚɟɬ ɜ ɫɟɛɟ ɩɨɫɬɨɹɧɧɭɸ ɫɬɚɜɤɭ ɨɩɥɚɬɵ, ɱɬɨ ɞɚɟɬ 
ɢɫɩɨɥɧɢɬɟɥɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɟ ɜɨɡɧɚɝɪɚɠɞɟɧɢɟ, ɚ ɬɚɤɠɟ ɩɪɚɜɨ ɧɚ ɟɝɨ ɭɜɟɥɢɱɟɧɢɟ.

ȼ ɡɚɤɥɸɱɟɧɢɢ ɯɨɬɟɥɨɫɶ ɛɵ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɫɨɡɞɚɧɢɢ ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɵ ɩɨ 
ɭɩɪɚɜɥɟɧɢɸ ɪɢɫɤɚɦɢ ɜ ɨɪɝɚɧɢɡɚɰɢɢɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɹɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɚɧɚɥɢɡɭ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɢɫɤɨɜ ɢ ɩɨɬɟɪɶ ɫ ɧɢɦɢ ɫɜɹɡɚɧɧɵɯ, ɜɨɜɪɟɦɹ 
ɜɵɫɬɪɚɢɜɚɬɶ ɚɞɟɤɜɚɬɧɭɸ ɫɢɫɬɟɦɭ ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ ɦɟɪ ɩɨ ɫɧɢɠɟɧɢɸ ɤɚɤ ɫɚɦɢɯ ɪɢɫɤɨɜ, ɬɚɤ 
ɢ ɩɨɬɟɪɶ ɫ ɧɢɦɢ ɫɜɹɡɚɧɧɵɯ. Ⱥ ɬɚɤ ɠɟ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɢɧɬɟɪɟɫɵ ɧɟ ɬɨɥɶɤɨ ɪɭɤɨɜɨɞɫɬɜɚ 
ɤɨɦɩɚɧɢɢ, ɧɨ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ ɢɫɩɨɥɧɢɬɟɥɟɣ.  ɂ ɬɨɥɶɤɨ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɤ 
ɭɩɪɚɜɥɟɧɢɸ ɞɚɫɬ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɢɡɛɟɝɚɧɢɹ ɪɢɫɤɨɜɵɯ 
ɫɢɬɭɚɰɢɣ.
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ɍȾК 658.5

ɎɈɊɆɂɊɈȼȺɇɂЕ ɋɈɐɂȺɅɖɇɈ-ɗɄɈɇɈɆɂɑЕɋɄɂ ɗɎɎЕɄɌɂȼɇɈɃ 
ɂɇȼЕɋɌɂɐɂɈɇɇɈɃ ɉɊɈȽɊȺɆɆɕ

Ɉ.С. ɉеревалова

ɉереɜалɨɜа Ɉльɝа Серɝееɜɧа*, Вɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞаɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
ɤаɧɞɢɞаɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧаɭɤ, ɞɨɰɟɧɬ ɤаɮɟɞɪɵ ɭɩɪаɜɥɟɧɢя ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
Рɨɫɫɢя, ɝ.Вɨɪɨɧɟɠ, e-mail: nilga.os_vrn@mail.ru, ɬɟɥ.: +7-910-284-74-17

Аɧɧɨтация. ȼ ɫɥɨɠɢɜɲɢɯɫɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɩɨɥɢɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɫɨɜɪɟɦɟɧɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɭɫɢɥɢɜɚɸɬ ɫɨɰɢɚɥɶɧɭɸ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɫɜɨɟɝɨ ɛɢɡɧɟɫɚ ɢ ɢɳɭɬ 
ɪɟɲɟɧɢɹ, ɫɩɨɫɨɛɧɵɟ ɨɛɟɫɩɟɱɢɬɶ ɢɦ ɞɨɥɝɨɜɪɟɦɟɧɧɭɸ ɥɨɹɥɶɧɨɫɬɶ ɫɨ ɫɬɨɪɨɧɵ ɤɥɢɟɧɬɨɜ, 
ɫɨɬɪɭɞɧɢɤɨɜ, ɞɪɭɝɢɯ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ ɨɛɳɟɫɬɜɚ. ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɢɯ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɜ 
ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɢɫɯɨɞɹ ɢɡ ɫɨɜɪɟɦɟɧɧɨɣ ɤɨɧɰɟɩɰɢɢ, ɫɜɨɞɢɬɫɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɡɥɢɱɧɵɯ ɩɪɨɟɤɬɨɜ / 
ɤɨɦɩɥɟɤɫɚ ɩɪɨɟɤɬɨɜ – ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɮɢɧɚɧɫɨɜɵɯ ɜɥɨɠɟɧɢɣ, ɬɨ ɟɫɬɶ ɹɜɥɹɸɬɫɹ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɦɢ. Ⱥ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɥɚɧɢɪɨɜɚɧɢɟ, 
ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɪɨɜɨɞɢɬɶ ɷɬɭ ɨɰɟɧɤɭ 
ɧɭɠɧɨ ɧɟ ɬɨɥɶɤɨ ɩɨ ɩɚɪɚɦɟɬɪɚɦ, ɨɬɪɚɠɚɸɳɢɦ ɮɢɧɚɧɫɨɜɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ
ɭɱɢɬɵɜɚɬɶ ɫɨɰɢɚɥɶɧɭɸ  ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨɦ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ.

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɬɟɥɹ ɫɨɰɢɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ, ɜ ɨɫɧɨɜɟ 
ɤɨɬɨɪɨɝɨ ɥɟɠɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɫɨɰɢɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬ ɜɵɩɨɥɧɟɧɢɹ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ. ɂ ɞɚɥɟɟ ɜ ɰɟɥɹɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɨɣ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɪɚɫɫɱɢɬɚɟɦ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɟɤɬɚ ɜɟɥɢɱɢɧɭ ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ, ɚ ɡɚɬɟɦ ɫɮɨɪɦɢɪɭɟɦ ɬɪɟɛɭɸɳɭɸɫɹ ɢɧɜɟɫɬɢɰɢɨɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ɩɭɬɟɦ
ɭɩɨɪɹɞɨɱɟɧɢɟ ɩɪɨɟɤɬɨɜ ɩɨ ɧɟɜɨɡɪɚɫɬɚɧɢɸ ɪɚɫɫɱɢɬɚɧɧɵɯ ɜɟɥɢɱɢɧ.

Кɥɸɱɟɜɵɟ ɫɥɨɜа: ɫɨɰɢаɥɶɧɵɣ ɷффɟɤɬ, ɫɨɰɢаɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷффɟɤɬ, ɢɧɜɟɫɬɢɰɢɨɧɧаɹ 
ɩɪɨɝɪаɦɦа, ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɨɜ

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɛɨɬɭ ɧɚɞ ɨɰɟɧɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɩɪɨɝɪɚɦɦɵ 
(ɂɉ) ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɛɟɡ ɭɱɟɬɚ ɟɟ ɫɨɰɢɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ.

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɫɨɜɪɟɦɟɧɧɵɟ ɤɨɦɦɟɪɱɟɫɤɢɟɨɪɝɚɧɢɡɚɰɢɢ, ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɜɢɞɧɨ, ɱɬɨ 
ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɢɡ ɧɢɯ ɭɞɟɥɹɟɬ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɪɚɡɜɢɬɢɸ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɨɰɢɚɥɶɧɨɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. Эɬɨ ɩɪɨɢɫɯɨɞɢɬ ɧɟ ɬɨɥɶɤɨ ɢɡ-ɡɚ ɠɟɥɚɧɢɹ ɫɮɨɪɦɢɪɨɜɚɬɶ ɨ ɫɟɛɟ 
ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɩɟɱɚɬɥɟɧɢɟ ɜ ɝɥɚɡɚɯ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɧɨ ɬɚɤɠɟ ɢ ɞɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ. ȼɟɞɶ ɪɚɡɥɢɱɧɵɟ ɫɨɰɢɚɥɶɧɵɟ ɷɮɮɟɤɬɵ ɹɜɥɹɸɬɫɹ 
ɮɚɤɬɨɪɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɛɭɞɭɳɢɣ ɞɨɯɨɞ ɨɪɝɚɧɢɡɚɰɢɢ ɱɟɪɟɡ ɭɜɟɥɢɱɟɧɢɟ 
ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ ɧɚɫɟɥɟɧɢɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. Ɍɨ ɟɫɬɶ ɩɨɜɵɲɟɧɢɟ ɠɢɡɧɟɧɧɨɝɨ ɭɪɨɜɧɹ 
ɧɚɫɟɥɟɧɢɹ ɫɟɣɱɚɫ ɩɪɢɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ ɞɨɯɨɞɚ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɛɭɞɭɳɟɦ: ɦɟɪɚ 
ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɰɢɚɥɶɧɨɝɨ ɷɮɮɟɤɬɚ ɩɪɨɟɤɬɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɫɨɰɢɚɥɶɧɵɯ ɜɵɝɨɞ, ɩɨɫɬɭɩɚɸɳɢɯ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɦ ɫɬɨɪɨɧɚɦ, ɚ ɬɚɤɠɟ ɫɨɨɛɳɟɫɬɜɭ ɜ 
ɰɟɥɨɦ.

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨ ɪɟɚɥɢɡɚɰɢɢ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɪɨɟɤɬɚ ɢɥɢ ɂɉ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɨɜɚɧɨ ɧɟ ɬɨɥɶɤɨ ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɹɯ. Ɍɚɤɠɟ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫɨɰɢɚɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ, ɜɟɞɶ ɨɧɚ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɟɝɨ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɢɝɪɚɟɬ ɛɨɥɶɲɭɸ ɪɨɥɶ ɜ 
ɭɤɪɟɩɥɟɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ, ɫɨɰɢɚɥɶɧɨɝɨ, ɤɭɥɶɬɭɪɧɨɝɨ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɛɥɚɝɨɩɨɥɭɱɢɹ 
ɨɛɳɟɫɬɜɚ.

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɭɫɩɟɯɚ ɂɉ ɪɟɲɚɸɳɭɸ ɡɧɚɱɢɦɨɫɬɶ ɢɦɟɟɬ ɟɝɨ ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ (ɋЭЭ). ɉɨɷɬɨɦɭ ɩɪɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɹ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɂɉ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɨɤɚɡɚɬɟɥɢ, ɨɬɪɚɠɚɸɳɢɟ ɢɦɟɧɧɨ ɷɬɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ.
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ɨɝɪɚɧɢɱɟɧɢɹ ɫɭɳɟɫɬɜɟɧɧɵ, ɨɛɴɟɞɢɧɢɬɶ ɜ ɫɨɱɟɬɚɧɢɹ ɩɪɨɟɤɬɨɜ, ɜ ɤɚɠɞɨɦ ɢɡ ɤɨɬɨɪɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɯ ɜɵɩɨɥɧɟɧɢɹ ɛɭɞɟɬ ɭɱɢɬɵɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɢ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɢ, ɞɥɹ ɤɚɠɞɨɝɨ ɫɨɱɟɬɚɧɢɹ ɪɚɫɫɱɢɬɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ (8), ɚ 
ɡɚɬɟɦ ɪɚɫɩɨɥɨɠɢɬɶ ɷɬɢ ɫɨɱɟɬɚɧɢɹ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ (8).

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ [3] ɩɨɤɚɡɚɧɨ, ɱɬɨ ɫɬɪɭɤɬɭɪɚ ɧɟɤɨɬɨɪɵɯ ɫɨɱɟɬɚɧɢɣ ɦɨɠɟɬ 
ɛɵɬɶ ɧɟ ɨɩɬɢɦɚɥɶɧɨɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɭɫɥɨɜɢɹ ɦɚɤɫɢɦɢɡɚɰɢɢ ɋЭЭ ɫɬɪɨɢɬɟɥɶɧɨɣ ɂɉ. 
ɉɨɷɬɨɦɭ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɪɟɬɶɟɝɨ ɷɬɚɩɚ.

Эɬɚɩ 3. Ɇɨɠɧɨ ɭɥɭɱɲɢɬɶ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɋЭЭ ɂɉ ɩɟɪɟɫɨɪɬɢɪɨɜɚɜ ɷɥɟɦɟɧɬɵ 
ɧɟɤɨɬɨɪɵɯ ɫɨɱɟɬɚɧɢɣ ɩɪɨɟɤɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ [4, 5]. Ⱦɥɹ ɷɬɨɣ 
ɩɟɪɟɫɨɪɬɢɪɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ (3).

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɬɪɟɬɶɟɝɨ ɷɬɚɩɚ ɛɭɞɟɬ ɩɨɥɭɱɟɧɚ *  – ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɨɜ ɂɉ, ɞɚɸɳɟɣ ɤ ɫɜɨɟɦɭ ɨɤɨɧɱɚɧɢɸ ɦɚɤɫɢɦɚɥɶɧɭɸ ɋЭЭ, ɱɬɨ ɢ 
ɬɪɟɛɨɜɚɥɨɫɶ ɩɨ ɭɫɥɨɜɢɸ ɡɚɞɚɱɢ.
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Abstract. In the current economic and political conditions modern organizations reinforce the 

social orientation of their business and look for solutions that can provide them with long-term loyalty of 

customers, employees and other stakeholders of society. It should be remembered that their activity, 

ultimately, based on the modern concept, is reduced to the implementation of various projects / complex 

projects - programs that require financial investments, that is, are investment. And one of the most 

important stages of project management is planning, which includes an assessment of the effectiveness of 

the project. It is clear that to carry out this assessment is necessary not only in the parameters reflecting the 

cost-effectiveness, also need to take into account the social efficiency, which is determined by a number of 

different parameters. 

To calculate the indicator of social efficiency, we use the method based on the definition of the 

integral indicator of social efficiency from the implementation of the investment project. And further, in 

order to form a socially-economically efficient investment program, we will calculate the value of the 

socio-economic effect for each project, and then we will form the required investment program by 

streamlining projects for non-growth of the calculated values. 
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ȼ.Ʌ. ɉɨɪяɞɢɧɚ, Ɍ.Ƚ. Ʌɢɯɚɱɟɜɚ, ȿ.ȼ. ɉɢɫɚɪɟɜɫɤɚя1

Пɨɪяɞиɧа ȼɟɪа Лɟɨɧиɞɨвɧа*, Вɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞаɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ,

ɤаɧɞɢɞаɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧаɭɤ, ɞɨɰɟɧɬ, ɞɨɰɟɧɬ ɤаɮɟɞɪɵ ɭɩɪаɜɥɟɧɢя ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
Рɨɫɫɢя, ɝ. Вɨɪɨɧɟɠ, e-mail: poryadina08@mail.ru, ɬɟɥ.: +7-952-952-79-96

Лихачɟва Таɬьяɧа Ƚɟɧɧаɞиɟвɧа*, Вɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞаɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬ, ɤаɧɞɢɞаɬ ɩɟɞаɝɨɝɢɱɟɫɤɢɯ ɧаɭɤ, ɞɨɰɟɧɬ ɤаɮɟɞɪɵ ɭɩɪаɜɥɟɧɢя ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
Рɨɫɫɢя, ɝ. Вɨɪɨɧɟɠ, e-mail: tatianagl1956@mail.ru, ɬɟɥ.: +7-910-34-43-083

Пиɫаɪɟвɫкая Екаɬɟɪиɧа ȼикɬɨɪɨвɧа, Вɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞаɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬ, ɫɬɭɞɟɧɬ ɤаɮɟɞɪɵ ɭɩɪаɜɥɟɧɢя ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
Рɨɫɫɢя, ɝ. Вɨɪɨɧɟɠ, e-mail: kpisarevskaya1@gmail.com, ɬɟɥ.: +7-903-655-76-28

Ⱥɧɧɨɬɚɰɢɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɧɟɨɩɪɟɞɟɥɺɧɧɨɫɬɢ ɢ ɪɢɫɤɚ ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɫɬɪɚɬɟɝɢɢ. ɉɪɨɜɨɞɢɬɫɹ ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡ ɮɢɧɚɧɫɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɥɹ 
ɨɰɟɧɤɢ ɮɚɤɬɨɪɨɜ ɪɢɫɤɚ ɦɟɛɟɥɶɧɨɣ ɤɨɦɩɚɧɢɢ «ɗɥɶɬ» ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɰɟɧɤɚ ɪɵɧɨɱɧɨɣ ɰɟɧɧɨɫɬɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɫɬɟɩɟɧɢ q-Ɍɨɛɢɧɚ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ, ɪɢɫɤ, ɢɧɜɟɫɬɢɰɢɨɧɧɚɹ ɫɬɪɚɬɟɝɢɹ, 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɷɤɫɩɪɟɫɫ-ɞɢɚɝɧɨɫɬɢɤɚ, ɚɧɚɥɢɡ ɩɟɪɫɨɧɚɥɶɧɵɯ ɨɛɨɪɨɬɧɵɯ 
ɚɤɬɢɜɨɜ.

ɗɤɨɧɨɦɢɱɟɫɤɢɦ ɫɬɪɭɤɬɭɪɚɦ ɯɚɪɚɤɬɟɪɧɵ ɫɜɨɣɫɬɜɚ ɨɬɤɪɵɬɵɯ ɫɢɫɬɟɦ, ɪɚɫɫɱɢɬɵɜɚɸɳɢɟ 
ɫɩɪɚɜɟɞɥɢɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɪɨɰɟɫɫɵ ɢɯ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɧɟɲɧɢɯ ɫɨɝɥɚɫɢɣ ɪɚɡɥɢɱɧɨɣ 
ɩɪɢɪɨɞɵ [1].

ȼɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɢɫɤɨɜ [6]:

1) ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ – ɪɟɡɭɥɶɬɚɬɵ ɫɜɹɡɚɧɵ ɫ ɱɚɫɬɶɸ ɢɥɢ ɩɨɥɧɨɣ ɭɬɟɪɟɣ
ɩɪɨɞɭɤɰɢɢ (ɜ ɬɨɦ ɱɢɫɥɟ ɟɟ ɤɚɱɟɫɬɜɚ) ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ;

2) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ – ɫɥɭɱɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɪɨɰɟɫɫɟ ɫɨɡɞɚɧɢɹ ɢ
ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɜɨɡɦɨɠɧɨɦ ɧɟɩɨɥɭɱɟɧɢɢ ɩɪɨɞɭɤɰɢɢ ɢ (ɢɥɢ) ɭɦɟɧɶɲɟɧɢɹ ɟɟ ɤɚɱɟɫɬɜɚ ɢɡ-ɡɚ 
ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɨɥɨɝɢɣ; ɜ ɭɜɟɥɢɱɟɧɢɢ ɧɚɫɬɨɹɳɢɯ ɡɚɬɪɚɬ ɢɡ-ɡɚ ɪɚɫɬɪɚɬɵ ɪɟɫɭɪɫɨɜ ɜ 
ɟɫɬɟɫɬɜɟɧɧɨɦ ɜɵɪɚɠɟɧɢɢ;

3) ɬɪɭɞɨɜɵɟ – ɫɜɹɡɚɧɧɵɟ ɫ ɩɟɪɫɨɧɚɥɨɦ, ɫɥɭɱɚɸɬɫɹ, ɜɨ-ɩɟɪɜɵɯ, ɫ ɨɩɚɫɧɨɫɬɶɸ
ɜɵɪɚɫɬɚɧɢɹ ɧɟɯɜɚɬɤɢ ɬɪɭɞɨɜɵɯ ɪɟɫɭɪɫɨɜ ɢɡ-ɡɚ ɨɫɥɨɠɧɟɧɢɹ ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ; ɜɨ-

ɜɬɨɪɵɯ, ɢɡ-ɡɚ ɞɨɩɭɫɬɢɦɵɯ ɧɚɪɭɲɟɧɢɣ ɬɟɯɧɨɥɨɝɢɣ ɢɡ-ɡɚ ɧɢɡɤɢɯ ɧɚɜɵɤɨɜ ɤɚɞɪɨɜ ɢɥɢ 
ɧɚɪɭɲɟɧɢɣ ɬɪɭɞɨɜɨɣ ɞɢɫɰɢɩɥɢɧɵ;

4) ɦɚɪɤɟɬɢɧɝɨɜɵɟ – ɫɜɹɡɚɧɵ ɫ ɤɨɥɟɛɚɧɢɹɦɢ ɰɟɧ ɧɚ ɩɪɨɢɡɜɟɞɟɧɧɭɸ ɩɪɨɞɭɤɰɢɸ ɢ
ɧɚ ɪɟɡɟɪɜɵ, ɧɭɠɧɵɟ ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ;

5) ɮɢɧɚɧɫɨɜɵɟ – ɫɥɭɱɚɸɬɫɹ ɜ ɫɢɥɭ ɞɨɩɭɫɬɢɦɨɣ ɧɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ ɧɚɫɬɨɹɳɢɯ
ɜɵɩɥɚɬ ɢ ɩɨɫɬɭɩɥɟɧɢɣ ɢ ɨɬɫɭɬɫɬɜɢɹ ɢɫɬɨɱɧɢɤɨɜ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɪɚɡɪɵɜɚ ɩɥɚɬɟɠɟɣ;

6) ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɩɨɥɢɬɢɱɟɫɤɢɟ – ɫɜɹɡɚɧɵ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɝɨɫɭɞɚɪɫɬɜɚ, ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɛɚɪɶɟɪɨɜ ɫɨ 
ɫɬɨɪɨɧɵ ɦɟɫɬɧɵɯ ɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɜɥɚɫɬɟɣ; ɫ ɩɪɚɜɨɜɨɣ ɧɟɭɩɨɪɹɞɨɱɟɧɧɨɫɬɶɸ ɡɟɦɟɥɶɧɵɯ 
ɨɬɧɨɲɟɧɢɣ; ɫ ɨɫɥɨɠɧɟɧɢɟɦ ɤɪɢɦɢɧɨɝɟɧɧɨɣ ɫɢɬɭɚɰɢɢ.

© ɉɨɪɹɞɢɧɚ ȼ.Ʌ, Ʌɢɯɚɱɟɜɚ Ɍ.Ƚ., ɉɢɫɚɪɟɜɫɤɚɹ ȿ.ȼ., 2019
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ɋɬɟɩɟɧɢ q-Ɍɨɛɢɧɚ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɞɥɹ ɦɟɛɟɥɶɧɨɣ ɤɨɦɩɚɧɢɢ «ɗɥɶɬ». ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɦɟɬɨɞɨɜ ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɥɨ ɫɞɟɥɚɬɶ ɬɪɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨ 
ɩɨɥɭɱɟɧɧɵɟ ɝɢɩɨɬɟɡɵ ɨ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɢɦ ɪɢɫɤɨɦ ɢ ɪɵɧɨɱɧɨɣ ɰɟɧɧɨɫɬɶɸ 
ɤɨɦɩɚɧɢɢ. ȼ ɢɬɨɝɟ ɫɞɟɥɚɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɚɹ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ 
ɜɚɠɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɫɬɟɩɟɧɶɸ q-Ɍɨɛɢɧɚ, ɬ.ɟ. ɪɵɧɨɱɧɨɣ ɰɟɧɧɨɫɬɶɸ ɤɨɦɩɚɧɢɢ ɢ 
ɜɧɭɬɪɟɧɧɢɦ ɪɢɫɤɨɦ, ɤɨɬɨɪɚɹ ɞɨɤɚɡɵɜɚɟɬ ɝɢɩɨɬɟɡɭ 2, ɩɪɟɞɩɨɥɚɝɚɸɳɭɸ, ɱɬɨ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ 
ɜɧɭɬɪɟɧɧɢɯ ɪɢɫɤɚɯ ɤɨɦɩɚɧɢɹ ɞɨɥɠɧɚ ɪɟɧɬɚɛɟɥɶɧɨ ɪɚɛɨɬɚɬɶ ɢ ɞɚɜɚɬɶ ɜɵɫɨɤɢɟ ɦɚɬɟɪɢɚɥɶɧɵɟ 
ɩɨɬɨɤɢ (ɦɨɬɢɜ ɦɚɬɟɪɢɚɥɶɧɵɯ ɩɨɬɨɤɨɜ).

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɟɣɫɬɜɢɟ ɧɢɡɤɢɯ ɜɧɭɬɪɟɧɧɢɯ ɪɢɫɤɨɜ ɫɨɞɟɣɫɬɜɭɟɬ ɪɨɫɬɭ ɪɵɧɨɱɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɣ ɱɟɪɟɡ ɩɨɜɵɲɟɧɧɵɟ ɦɚɬɟɪɢɚɥɶɧɵɟ ɩɨɬɨɤɢ ɢ ɭɦɟɧɶɲɟɧɢɟ 
ɬɪɚɧɡɚɤɰɢɨɧɧɵɯ ɢ ɚɝɟɧɬɫɤɢɯ ɪɚɫɯɨɞɨɜ ɛɟɡ ɫɧɢɠɟɧɢɹ ɫɬɚɜɨɤ ɞɢɫɤɨɧɬɚ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, 
ɭɦɟɧɶɲɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɪɢɫɤɚ ɫɨɞɟɣɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɢ ɷɬɨɦ 
ɧɟɥɶɡɹ ɩɪɟɞɪɚɫɩɨɥɚɝɚɬɶ, ɱɬɨ ɥɸɛɨɟ ɭɦɟɧɶɲɟɧɢɟ ɪɢɫɤɨɜ ɩɪɢɛɵɥɶɧɨ ɚɤɰɢɨɧɟɪɚɦ, ɢ ɬɟɦ ɫɚɦɵɦ 
«ɨɬɛɪɚɫɵɜɚɬɶ» ɚɝɟɧɬɫɤɢɣ ɦɨɬɢɜ ɢ ɦɨɬɢɜ ɩɪɢɛɵɥɶɧɨɫɬɢ.
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ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɚɤɟɬɚ ɬɟɫɬɨɜ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɞɥɹ 
ɨɰɟɧɤɢ ɤɚɧɞɢɞɚɬɚ ɧɚ ɜɚɤɚɧɬɧɭɸ ɞɨɥɠɧɨɫɬɶ ɤɨɦɩɚɧɢɢ. Ɏɨɪɦɭɥɢɪɭɟɬɫɹ ɞɜɭɯɤɪɢɬɟɪɢɚɥɶɧɚɹ ɡɚɞɚɱɚ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɚɤɟɬɚ ɬɟɫɬɨɜ, ɩɨɤɪɵɜɚɸɳɢɯ ɤɚɱɟɫɬɜɚ ɤɚɧɞɢɞɚɬɚ. Ʉɪɢɬɟɪɢɹɦɢ ɡɚɞɚɱɢ ɜɵɫɬɭɩɚɸɬ: 
ɦɢɧɢɦɢɡɚɰɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɤɥɸɱɟɧɧɵɯ ɜ ɩɚɤɟɬ  ɬɟɫɬɨɜ ɢ  ɦɚɤɫɢɦɢɡɚɰɢɹ ɫɭɦɦɵ  ɫɬɟɩɟɧɟɣ ɫɨɨɬɜɟɬɫɬɜɢɹ 
ɩɚɤɟɬɚ ɬɟɫɬɨɜ ɤɚɱɟɫɬɜɚɦ ɞɨɥɠɧɨɫɬɢ. Ɋɟɲɟɧɢɟ ɞɜɭɯɤɪɢɬɟɪɢɚɥɶɧɨɣ ɡɚɞɚɱɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɦɟɬɨɞɨɦ ɜɡɜɟɲɟɧɧɵɯ ɫɭɦɦ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɫɨɡɞɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, 
ɧɚɩɢɫɚɧɧɵɣ ɧɚ ɹɡɵɤɟ Python.

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɨɬɛɨɪ ɩɟɪɫɨɧɚɥɚ, ɬɟɫɬɵ, ɨɰɟɧɤɚ ɩɟɪɫɨɧɚɥɚ, ɤɨɦɩɟɬɟɧɰɢɢ.

Ɉɞɧɢɦ ɢɡ ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɥɨɜɢɣ ɭɫɩɟɲɧɨɝɨ ɪɚɡɜɢɬɢɹ ɨɪɝɚɧɢɡɚɰɢɣ ɜ ɭɫɥɨɜɢɹɯ 
ɢɧɬɟɧɫɢɜɧɨɝɨ ɩɟɪɟɯɨɞɚ ɤ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɟ, ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɜɵɫɨɤɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ, 
ɝɪɚɦɨɬɧɵɯ ɫɨɬɪɭɞɧɢɤɨɜ, ɫɩɨɫɨɛɧɵɯ ɡɚ ɩɪɢɟɦɥɟɦɨɟ ɜɪɟɦɹ ɫ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ ɜɵɩɨɥɧɹɬɶ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɨɛɹɡɚɧɧɨɫɬɢ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɚɤɬɭɚɥɶɧɨɣ ɫɬɚɧɨɜɢɬɫɹ ɡɚɞɚɱɚ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɨɰɟɧɤɢ ɤɚɧɞɢɞɚɬɨɜ ɩɪɢ ɩɨɞɛɨɪɟ ɩɟɪɫɨɧɚɥɚ, ɨɤɚɡɵɜɚɸɳɢɯ 
ɪɟɚɥɶɧɭɸ ɩɨɞɞɟɪɠɤɭ ɪɭɤɨɜɨɞɫɬɜɭ ɨɪɝɚɧɢɡɚɰɢɣ ɜ ɩɪɢɧɹɬɢɢ ɤɚɞɪɨɜɵɯ ɪɟɲɟɧɢɣ ([1]-[2]).

Ʉɚɤ ɩɪɚɜɢɥɨ, ɤ ɤɚɧɞɢɞɚɬɚɦ ɧɚ ɞɨɥɠɧɨɫɬɶ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɚ 
ɫɬɟɩɟɧɶ ɫɨɨɬɜɟɬɫɬɜɢɹ ɟɣ ɤɚɧɞɢɞɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɥɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɬɟɫɬɢɪɨɜɚɧɢɹ, ɢɥɢ ɧɚ ɨɫɧɨɜɟ ɦɧɟɧɢɹ ɷɤɫɩɟɪɬɨɜ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɨɛɟɫɟɞɨɜɚɧɢɹ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɝɨɬɨɜɵɯ, ɨɛɨɫɧɨɜɚɧɧɵɯ ɬɟɫɬɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ 
ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɨɰɟɧɤɢ ɤɚɧɞɢɞɚɬɨɜ ɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ, ɱɟɦ 
ɩɪɢɜɥɟɱɟɧɢɟ ɷɤɫɩɟɪɬɨɜ. Ɍɟɫɬɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɨɬɛɨɪɟ ɩɟɪɫɨɧɚɥɚ ɩɨ ɩɪɟɞɦɟɬɭ ɞɢɚɝɧɨɫɬɢɤɢ 
ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ ɤɥɚɫɫɚ ([3]-[4]):

- ɬɟɫɬɵ ɞɨɫɬɢɠɟɧɢɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɰɟɧɤɢ ɭɪɨɜɧɟɣ ɨɛɥɚɞɚɧɢɹ
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɡɧɚɧɢɹɦɢ, ɧɚɜɵɤɚɦɢ ɢ ɭɦɟɧɢɹɦɢ;
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ɄɈɇɄɍɊɋɇɕȿ ɆȿɏȺɇɂɁɆɕ ɊȺɋɉɊȿȾȿɅȿɇɂə ɊȿɋɍɊɋȺ ɉɊɂ ɍɉɊȺȼɅȿɇɂɂ 
ɋɈɐɂȺɅɖɇɈ-ɗɄɈɇɈɆɂɑȿɋɄɂɆɂ ɉɊɈȿɄɌȺɆɂ

ȼ.ɇ. Ȼɭɪɤɨɜ, ȼ.Ʌ. ɉɨɪɹɞɢɧɚ1

Ȼурɤɨв ȼɥаɞиɦир Ниɤɨɥаɟвич,ɂɧɫɬɢɬɭɬ ɩɪɨɛɥɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢɦ. В.А. Ɍɪɚɩɟɡɧɢɤɨɜɚ ɊАɇ, 
ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, ɡɚɜɟɞɭɸщɢɣ ɥɚɛɨɪɚɬɨɪɢɟɣ 57 «Аɤɬɢɜɧɵɯ ɫɢɫɬɟɦ» 
ɂɉɍ ɊАɇ 
Ɋɨɫɫɢɹ, ɝ. Ɇɨɫɤɜɚ, e-mail: vlab17@bk.ru, ɬɟɥ.: +7 495 334-79-00
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ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
Ɋɨɫɫɢɹ, ɝ. Вɨɪɨɧɟɠ, e-mail: poryadina08@mail.ru, ɬɟɥ.: +7-952-952-79-96

Ⱥɧɧɨɬɚɰɢɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɡɚɞɚɱ ɤɨɧɤɭɪɫɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɫɭɪɫɚ ɜ ɭɫɥɨɜɢɹɯ ɟɝɨ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ.ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɢɩɨɜ ɤɨɧɤɭɪɫɨɜ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɡɚɞɚɱɚɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɫɭɪɫɨɜ.Ⱦɥɹ ɩɪɹɦɨɝɨ ɤɨɧɤɭɪɫɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɫɭɪɫɚ  ɞɨɤɚɡɚɧɨ, ɱɬɨ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɥɹ ɞɢɫɤɪɟɬɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɚɜɧɚ 0,5. Ɍɚɤɠɟ ɞɨɤɚɡɚɧɚ 
ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɶ ɩɪɹɦɨɝɨ ɢ ɩɪɨɫɬɨɝɨ ɤɨɧɤɭɪɫɚ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɫɥɭɱɚɟ. Ⱦɥɹ ɞɜɭɯɷɬɚɩɧɨɝɨ ɤɨɧɤɭɪɫɧɨɝɨ 
ɦɟɯɚɧɢɡɦɚ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɞɜɭɯɷɬɚɩɧɵɣ ɦɟɯɚɧɢɡɦ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ, ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ, 
ɧɟɠɟɥɢ ɨɞɧɨɷɬɚɩɧɵɟ ɤɨɧɤɭɪɫɵ, ɤɚɤ ɜ ɞɢɫɤɪɟɬɧɨɦ, ɬɚɤ ɢ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɜɚɪɢɚɧɬɟ.Ⱦɥɹ ɫɥɨɠɧɨɝɨ 
ɤɨɧɤɭɪɫɚ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɩɨɥɭɱɚɟɦɨɝɨ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɡɚɹɜɤɢ ɚɤɬɢɜɧɨɝɨ 
ɷɥɟɦɟɧɬɚ,  ɬ.ɟ. ɦɟɯɚɧɢɡɦ ɹɜɥɹɟɬɫɹ ɧɟɦɚɧɢɩɭɥɢɪɭɟɦɵɦ.

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɧɤɭɪɫ, ɤɨɧɤɭɪɫɧɨɟ ɭɩɪɚɜɥɟɧɢɟ, ɤɨɧɤɭɪɫɧɵɟ ɦɟɯɚɧɢɡɦɵ,ɩɪɨɟɤɬ, ɢɝɪɚ, 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ.

Ʉɨɧɤɭɪɫ− ɷɬɨ ɩɪɨɰɟɫɫ ɜɵɹɜɥɟɧɢɹ ɧɚɢɥɭɱɲɟɝɨ ɭɱɚɫɬɧɢɤɚ ɤɨɧɤɭɪɫɚ (ɤɨɧɤɭɪɫɚɧɬɚ), ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɤɭɪɫɚ. ɉɪɢɱɟɦ 
«ɤɚɱɟɫɬɜɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ» (ɷɤɫɩɟɪɬɢɡɵ) ɢɥɢ «ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ» 
(ɝɨɥɨɫɨɜɚɧɢɹ) ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɛɟɞɢɬɟɥɹ. ɇɚ ɩɪɚɤɬɢɤɟ ɦɨɝɭɬ ɫɨɜɦɟɳɚɬɶɫɹ
ɤɚɱɟɫɬɜɟɧɧɵɟ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɦɟɬɨɞɵ.

ɉɪɢɨɪɢɬɟɬɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɤɨɧɤɭɪɫɧɵɟ, ɫɩɨɫɨɛɫɬɜɭɸɬ 
ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɢɨɪɢɬɟɬɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɩɨɛɟɞɢɬɟɥɟɣ. ɉɨɛɟɞɢɬɟɥɢ ɜ ɤɨɧɤɭɪɫɟ ɥɢɛɨ ɩɨɥɭɱɚɸɬ 
ɬɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɫɭɪɫɨɜ, ɥɢɛɨ ɩɪɢɛɵɥɶɧɵɣ ɡɚɤɚɡ ɢ ɬ.ɞ.

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɬɟɦɵ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɜɵɲɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɹɟɦɨɣ ɨɛɥɚɫɬɢɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɭɩɪɚɜɥɟɧɢɹ.

Ʉɨɧɤɭɪɫɧɵɟ ɦɟɯɚɧɢɡɦɵ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵɩɪɟɬɟɧɞɟɧɬɵ ɧɚ ɜɵɢɝɪɵɲ  
ɭɱɚɫɬɜɨɜɚɥɢ ɜ ɫɨɪɟɜɧɨɜɚɧɢɢ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɪɟɫɭɪɫɚ, ɥɶɝɨɬɧɵɯ ɮɢɧɚɧɫɨɜɵɯ ɭɫɥɨɜɢɣ ɢ 
ɬ.ɞ.

ɐɟɥɶɸ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɪɚɫɫɦɨɬɪɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɤɨɧɤɭɪɫɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɜ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɟɤɬɚɯ.

Ɉɫɧɨɜɧɚɹ ɫɩɟɰɢɮɢɤɚ ɥɸɛɨɝɨ ɤɨɧɤɭɪɫɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɚɯ:

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɱɚɫɬɧɢɤɚ (ɤɨɧɤɭɪɫɚɧɬɚ) ɢɡɦɟɪɹɟɬɫɹ ɨɰɟɧɤɨɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɷɮɮɟɤɬɚ (ɩɨɥɭɱɟɧɧɨɣɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ ɨɛɴɟɤɬɢɜɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɢɥɢ/ɢ ɢɧɮɨɪɦɢɪɭɟɦɨɣ
ɫɚɦɢɦ ɭɱɚɫɬɧɢɤɨɦ) ɤ ɭɤɚɡɚɧɧɨɣ ɭɱɚɫɬɧɢɤɨɦ ɨɰɟɧɤɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ  ɪɟɫɭɪɫɨɜ, 

© Ȼɭɪɤɨɜ ȼ.ɇ., ɉɨɪɹɞɢɧɚ ȼ.Ʌ., 2019
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Abstract. This article discusses various types of tasks of competitive resource allocation mechanisms 

in the context of its limitations, which allow to increase the efficiency of the management system. The 

analysis of existing types of competitions in relation to the tasks of resource allocation. For a direct 

competitive resource allocation mechanism, it was proved that the guaranteed efficiency for the discrete 

variant is 0.5. The equivalence of direct and simple competition in the continuous case is also proved. For a 

two-stage competitive mechanism, it has been proved that a two-stage mechanism, in some cases, is more 

effective than one-stage contests, both in discrete and in continuous form. For a complex competition, it is 

shown that the amount of funding received does not depend on the application of the active element, i.e. the 

mechanism is non-manipulative. 
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ɉɊȿɂɆɍЩȿɋɌȼȺ ɂɋɉɈɅЬɁɈȼȺɇɂə ɂ ɌɊɍȾɇɈɋɌɂ ȼɇȿȾɊȿɇɂə 
BIM-ɌȿХɇɈɅɈȽɂɃ ȼ ɋɈȼɊȿɆȿɇɇɈɆ ɋɌɊɈɂɌȿɅЬɋɌȼȿ 

Ɉ.ɇ. Ȼɟɤɢɪɨɜɚ, Ⱥ.ɇ. Ɇɚɥɸɬɢɧɚ1
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ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɭɩɪɚɜɥɟɧɢя ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ
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Ⱥɧɧɨɬɚɰɢɹ: Ɍɟɯɧɨɥɨɝɢɹ BIM - ɷɬɨ ɢɧɧɨɜɚɰɢɨɧɧɵɣ ɩɨɞɯɨɞ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɩɪɨɰɟɫɫɨɜ ɧɚ ɜɫɟɯ 
ɷɬɚɩɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɩɥɨɬɶ ɞɨ ɫɧɨɫɚ ɤɨɧɫɬɪɭɤɰɢɢ. ɗɬɚ ɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɫɨɜɦɟɳɚɬɶ 
ɪɚɛɨɬɭ ɜɫɟɯ ɬɢɩɨɜ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɨɛɥɚɫɬɢ ɞɢɡɚɣɧɚ ɜ ɪɚɡɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɢɫɩɨɥɶɡɭɹ ɬɟɫɧɨ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ. ȿɳɟ ɨɞɧɢɦ ɧɟɨɫɩɨɪɢɦɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɋȺɉɊ ɹɜɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɹɜɥɟɧɢɹ ɧɚɢɛɨɥɶɲɟɝɨ ɩɪɨɰɟɧɬɚ ɨɲɢɛɨɤ, ɤɨɥɥɢɡɢɣ ɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɣ ɜ ɨɞɧɨɦ 
ɩɥɚɧɟ.

ɉɪɨɛɥɟɦɚ ɜɧɟɞɪɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ BIM ɫɱɢɬɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɣ ɢ ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ 
ɩɪɨɟɤɬɧɵɯ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɦɩɚɧɢɣ ɧɚɲɟɝɨ ɝɨɫɭɞɚɪɫɬɜɚ. ɋɨɝɥɚɫɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɥɚɧɨɜ 
ɨɬɤɪɵɜɚɟɬ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɷɤɨɧɨɦɢɢ ɞɟɧɟɝ ɢ ɜɪɟɦɟɧɢ.

BIM - ɷɬɨ ɢɧɧɨɜɚɰɢɨɧɧɵɣ ɞɢɡɚɣɧ. ɗɬɨɬ ɦɟɬɨɞ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɧɟɫɤɨɥɶɤɢɦ ɫɩɟɰɢɚɥɢɫɬɚɦ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɬɶ ɧɚɞ ɨɞɧɢɦ ɩɪɨɟɤɬɨɦ, ɛɵɫɬɪɨ ɨɛɦɟɧɢɜɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɨɟɤɬɟ ɢ ɜɧɨɫɢɬɶ 
ɤɨɪɪɟɤɬɢɜɵ. ɉɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɩɥɚɧɚ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɩɪɨɞɭɤɬɢɜɧɵɦ ɛɥɚɝɨɞɚɪɹ ɷɮɮɟɤɬɢɜɧɨɦɭ 
ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɪɟɫɭɪɫɨɜ ɢ ɜɪɟɦɟɧɢ.

Кɥɸчеɜɵе ɫɥɨɜа: BIM-ɬɟɯɧɨɥɨɝɢя; BIM-ɦɨɞɟɥɢɪɨɜɚɧɢɟ; CAD-ɬɟɯɧɨɥɨɝɢɢ;ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ; ɨɫɨɛɟɧɧɨɫɬɢ ɜɧɟɞɪɟɧɢя; ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ.

ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɨɬ ɛɪɢɬɚɧɫɤɨɝɨ 
BuildingInformationalModeling), ɫɨɤɪɚɳɟɧɧɨ BIM – ɷɬɨ ɩɪɨɰɟɫɫ, ɜ ɢɬɨɝɟ ɤɨɬɨɪɨɝɨ 
ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɫɬɪɨɟɧɢɹ (ɨɬ ɛɪɢɬɚɧɫɤɨɝɨ 
BuildingInformationalModel). 

ɗɬɭ ɬɟɯɧɨɥɨɝɢɸ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɷɬɚɩɵ, ɬɨ ɟɫɬɶ ɨɧɚ ɩɨɡɜɨɥɹɟɬ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɭɫɥɨɜɧɵɟ ɷɬɚɩɵ ɩɨɫɬɪɨɟɧɢɹ «ɜɢɪɬɭɚɥɶɧɨɝɨ» ɡɞɚɧɢɹ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɦɨɞɟɥɶ, ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɪɚɡɦɟɪ, ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɬɟɤɫɬɵ, ɜɵɩɨɥɧɹɬɶ ɬɟɫɬɵ ɧɚ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɢɞɵ ɭɫɢɥɢɣ.

ɇɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɭ ɧɚɫ ɟɫɬɶ ɨɩɪɟɞɟɥɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ. 
ɗɬɨɬ ɲɚɛɥɨɧ ɨɬɨɛɪɚɠɚɟɬ ɯɨɞ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɦ ɡɞɚɧɢɢ, ɬɨ ɟɫɬɶ 
ɞɟɬɚɥɢ. Ɉɞɧɨɣ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ BIM ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɜɫɟɨɛɴɟɦɥɸɳɟɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɡɞɚɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɨɧɚ ɜɫɟɝɞɚ ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɨɥɧɟɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɞɚɧɧɵɦɢ ɢ ɜɧɟɫɬɢ ɤɨɪɪɟɤɬɢɜɵ ɜ ɩɪɨɟɤɬ. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ 
ɫɬɪɭɤɬɭɪɵ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɡɚɜɟɪɲɟɧɢɹ ɢɥɢ ɡɚɜɟɪɲɟɧɢɹ ɡɚɞɚɱ ɢ ɷɬɚɩɨɜ.

ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɡɞɚɧɢɹ (BIM) ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɤɨɦɩɶɸɬɟɪɧɨɣ ɨɛɪɚɛɨɬɤɟ 
ɞɚɧɧɵɯ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɢɥɢ ɫɭɳɟɫɬɜɭɸɳɟɦ ɨɛɴɟɤɬɟ ɡɞɚɧɢɹ ɫ:
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Abstract. BIM technology is an innovative approach to design processes at all stages of building 

construction and operation, right up to the demolition of a structure. This technology allows you to combine 

the work of all kinds of professionals who work in designing in different directions, using narrowly focused 

programs. Another undoubted advantage of information modeling in front of CAD is the probability of 

identifying the largest percentage of errors, collisions and inconsistencies of a single plan. 

The problem of implementing BIM software development is considered necessary and urgent for 

design and construction companies of our state. Informational alignment in the development of plans opens 

up new horizons in the issues of saving money and time resources. 

BIM is an innovative design approach. This method of modeling provides simultaneous work of many 

specialists in various fields in one project, also provides the ability to quickly exchange information on the 

project among themselves and make adjustments to the project. The process of developing plans becomes 

more efficient due to the efficient allocation of resources and time. 
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ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɚɜɢɥ ɢ ɩɪɨɰɟɞɭɪ ɩɪɢɧɹɬɢɹ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɤɨɦɚɧɞɵ ɪɟɲɟɧɢɣ, ɜɥɢɹɸɳɢɯ 
ɧɚ ɢɯ ɩɨɜɟɞɟɧɢɟ. ȿɫɥɢ ɩɪɨɰɟɫɫ ɭɩɪɚɜɥɟɧɢɟ ɤɨɦɚɧɞɨɣ ɩɪɨɟɤɬɚ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɭɩɪɚɜɥɟɧɢɹ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ, ɬɨ ɪɭɤɨɜɨɞɢɬɟɥɸ ɩɪɨɟɤɬɚ (ɜ ɬɟɪɦɢɧɨɥɨɝɢɢ ɬɟɨɪɢɢ ɚɤɬɢɜɧɵɯ 
ɫɢɫɬɟɦ – ɰɟɧɬɪɭ), ɨɩɢɪɚɹɫɶ ɧɚ ɢɦɟɸɳɢɣɫɹ ɭ ɧɟɝɨ ɡɧɚɧɢɹ ɢ ɨɩɵɬ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɢɥɢ 
ɪɚɡɪɚɛɨɬɚɬɶ ɬɚɤɨɣ ɦɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɚɧɞɨɣ (ɜ ɬɟɪɦɢɧɨɥɨɝɢɢ ɬɟɨɪɢɢ ɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦ 
– ɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ – ɚɝɟɧɬɨɜ), ɱɬɨɛɵ ɢɯ ɫɬɪɚɬɟɝɢɢ, ɨɬɪɚɠɚɸɳɢɯɫɹ ɜ ɩɨɜɟɞɟɧɢɢ, ɛɵɥɢ
ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɞɨɫɬɢɠɟɧɢɢ ɰɟɥɢ ɩɪɨɟɤɬɚ, ɢɧɬɟɪɟɫɵ ɤɨɬɨɪɨɝɨ ɜɵɪɚɠɚɟɬ ɪɭɤɨɜɨɞɢɬɟɥɶ
ɩɪɨɟɤɬɚ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɜɟɞɟɧɢɟ ɤɨɦɚɧɞɵ ɩɪɨɟɤɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɟɝɨ
ɪɚɡɜɢɬɢɹ, ɤɨɬɨɪɨɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɧɟ ɢɦɟɸɬ ɱɟɬɤɨ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɚɤɪɟɩɥɟɧɧɵɯ ɜɪɟɦɟɧɧɵɯ
ɪɚɦɨɤ (ɪɢɫ.1). Ȼɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫɬɚɞɢɸ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ.

ɇɚɥɢɱɢɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɦɟɯɚɧɢɡɦɨɜ ɜ ɤɨɦɚɧɞɟ ɩɪɨɟɤɬɚ 
ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ, ɤɚɤ ɫɨ ɫɬɨɪɨɧɵ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɨɟɤɬɚ (ɰɟɧɬɪɚ), 
ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ, ɬɚɤ ɢ ɫɨ ɫɬɨɪɨɧɵ ɱɥɟɧɚ ɤɨɦɚɧɞɵ ɩɪɨɟɤɬɚ (ɚɝɟɧɬɚ). 
Цɟɧɬɪ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɫɤɚɡɚɬɶ ɩɨɜɟɞɟɧɢɟ ɩɨɞɱɢɧɟɧɧɵɯ, ɚɝɟɧɬ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɨɱɧɨ 
ɡɧɚɟɬ, ɤɚɤɢɯ ɞɟɣɫɬɜɢɣ ɨɠɢɞɚɬɶ ɨɬ ɭɩɪɚɜɥɹɸɳɟɝɨ ɨɪɝɚɧɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɦɟɯɚɧɢɡɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɜ ɭɩɪɚɜɥɟɧɢɢ ɤɨɦɚɧɞɨɣ ɩɪɨɟɤɬɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɤɚɠɞɨɣ ɤɨɦɩɚɧɢɢ ɤɚɤ ɫɨɰɢɚɥɶɧɨɝɨ ɢɧɫɬɢɬɭɬɚ [4, c. 47].

Ⱦɥɹ ɛɨɥɟɟ ɪɟɡɭɥɶɬɚɬɢɜɧɨɝɨ ɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɡɚɞɚɱ 
ɫɦɨɞɟɥɢɪɭɟɦ ɧɨɜɵɣ ɦɟɯɚɧɢɡɦ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɮɭɧɤɰɢɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ 
ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɢɡ ɦɟɯɚɧɢɡɦɚ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɢ ɤɨɧɤɭɪɫɧɨɝɨ 
ɦɟɯɚɧɢɡɦɚ. ȼɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɫɨɜɦɟɫɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɥɚ ɝɥɚɜɧɨɣ ɩɪɢɱɢɧɨɣ ɜɵɛɨɪɚ ɢɦɟɧɧɨ ɷɬɢɯ ɦɟɯɚɧɢɡɦɨɜ, ɢɫɯɨɞɹ ɢɡ 
ɦɚɬɪɢɰɵ ɫɨɜɦɟɳɟɧɢɹ ɦɟɯɚɧɢɡɦɨɜ (ɬɚɛɥɢɰɚ 1).
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Ɇɵ ɩɨɥɭɱɢɥɢ ɛɥɚɝɨɩɪɢɹɬɧɵɣ ɢɫɯɨɞ ɩɪɨɰɟɞɭɪɵ ɫɨɜɦɟɳɟɧɢɹ ɦɟɯɚɧɢɡɦɨɜ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɞɥɹ ɨɛɟɢɯ ɫɬɨɪɨɧ - Цɟɧɬɪɚ ɢ ɚɝɟɧɬɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, Цɟɧɬɪ ɩɪɨɜɟɥ ɤɨɧɤɭɪɫ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɛɵɥ ɜɵɩɨɥɧɟɧ ɩɥɚɧ ɪɚɛɨɬ ɫ 
ɦɢɧɢɦɚɥɶɧɵɦɢ ɫɭɦɦɚɪɧɵɦɢ ɡɚɬɪɚɬɚɦɢ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɨɧ ɫɦɨɝ ɨɩɪɟɞɟɥɢɬɶ ɚɝɟɧɬɨɜ ɫ 
ɧɚɢɛɨɥɶɲɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɭɦɟɸɳɢɯ ɝɪɚɦɨɬɧɨ ɪɚɫɩɪɟɞɟɥɹɬɶ ɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɪɟɫɭɪɫɨɜ. ȼɫɥɟɞɫɬɜɢɟ ɩɨɜɵɫɢɥɚɫɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ ɜɫɟɝɨ ɨɬɞɟɥɚ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɤɨɧɤɭɪɫɚ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɛɟɞɢɬɟɥɢ, ɩɨɥɭɱɢɜɲɢɟ ɜɨɡɧɚɝɪɚɠɞɟɧɢɟ ɨɬ Цɟɧɬɪɚ.
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ɱɚɫɬɢ ɢɥɢ ɜɫɟɯ ɪɚɛɨɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɨɪɝɚɧɢɡɚɰɢɹɦ. ɗɬɨɝɨ ɬɪɟɛɭɟɬ ɤɚɤ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ, ɬɚɤ ɢ 
ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɤɚɡɱɢɤɚ ɜɵɩɨɥɧɢɬɶ ɬɟ ɢɥɢ ɢɧɵɟ ɪɚɛɨɬɵ. ȼ ɩɪɨɰɟɫɫɟ ɫɜɨɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɞɚɧɧɨɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɦɨɠɟɬ ɩɪɟɬɟɪɩɟɜɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ, ɩɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɨɩɬɢɦɢɡɚɰɢɢ ɫɜɨɟɣ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɫ ɬɟɦ, ɱɬɨɛɵ ɱɚɫɬɶ ɪɚɛɨɬ ɩɨ ɩɪɨɟɤɬɭ 
ɩɟɪɟɞɚɬɶ ɧɚ ɢɫɩɨɥɧɟɧɢɟ ɫɬɨɪɨɧɧɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ-ɫɬɟɣɤɯɨɥɞɟɪɚɦ. ȼɜɢɞɭ ɫɥɨɠɧɨɫɬɢ ɫɬɪɭɤɬɭɪɧɨɣ 
ɞɟɤɨɦɩɨɡɢɰɢɢ ɪɚɛɨɬ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɟɤɬɚ ɢ ɜɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ 
ɤɨɦɛɢɧɚɰɢɢ ɪɚɛɨɬ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɧɚ ɫɭɛɩɨɞɪɹɞ. Ⱦɪɭɝɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɨɛɥɚɫɬɶ ɜ ɭɩɪɚɜɥɟɧɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɩɪɨɟɤɬɚɦɢ – ɦɟɧɟɞɠɦɟɧɬ ɤɚɱɟɫɬɜɚ. ɋɭɳɟɫɬɜɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɡɚɬɪɚɬɚɦɢ ɢ 
ɤɚɱɟɫɬɜɨɦ ɩɪɨɟɤɬɚ, ɩɨɷɬɨɦɭ ɚɤɬɭɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɚ, ɜɨ-ɩɟɪɜɵɯ, ɩɨɫɬɪɨɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ 
ɤɚɱɟɫɬɜɚ, ɚ ɜɨ-ɜɬɨɪɵɯ, ɨɰɟɧɤɢ ɡɚɬɪɚɬ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ.

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɟɤɬɚɦɢ, ɞɢɯɨɬɨɦɢɱɟɫɤɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ, ɫɭɛɩɨɞɪɹɞ,

ɤɚɱɟɫɬɜɨ

1. Ɋɚɡɜɢɬɢɟ ɞɢɯɨɬɨɦɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɜ ɞɢɫɤɪɟɬɧɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ
ɉɪɚɤɬɢɤɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɚɦɢ ɜɤɥɸɱɚɸɬ, ɧɚɩɪɢɦɟɪ, ɡɚɞɚɱɢ ɨɩɬɢɦɚɥɶɧɨɝɨ

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɝɪɚɧɢɱɟɧɧɵɯ ɪɟɫɭɪɫɨɜ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɟɞɢɧɢɰ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɨ ɜɪɟɦɟɧɢ, 
ɩɨɫɬɪɨɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɢ ɞɪɭɝɢɟ. Ʉɥɚɫɫ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ - ɫɥɨɠɧɵɟ ɡɚɞɚɱɢ, 
ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɤɨɬɨɪɵɯ ɢɡɜɟɫɬɧɵ ɥɢɲɶ ɞɥɹ ɪɹɞɚ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ. Ɂɧɚɱɢɬ, 
ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɨɛɳɟɢɡɜɟɫɬɧɵɟ ɦɨɞɟɥɢ ɧɟ ɨɯɜɚɬɵɜɚɸɬ ɜɫɟ ɦɧɨɝɨɨɛɪɚɡɢɟ 
ɜɨɡɦɨɠɧɵɯ ɡɚɞɚɱ ɢ ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ ɦɟɧɟɞɠɟɪɨɜ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ ɩɨɢɫɤɚ ɢ ɪɚɫɲɢɪɟɧɢɹ 
ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ.

Ⱦɢɯɨɬɨɦɢɹ - ɪɚɡɞɜɨɟɧɧɨɫɬɶ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɞɟɥɟɧɢɟ ɧɚ ɞɜɟ ɱɚɫɬɢ. ɗɬɨɬ ɬɟɪɦɢɧ 
ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɮɢɥɨɫɨɮɢɢ, ɥɢɧɝɜɢɫɬɢɤɟ, ɥɨɝɢɤɟ. ɋ ɩɨɡɢɰɢɢ ɦɚɬɟɦɚɬɢɤɢ ɞɚɧɧɨɟ 
ɹɜɥɟɧɢɟ ɛɵɥɨ ɢɡɭɱɟɧɨ Ȼɭɪɤɨɜɨɣ ɂ.ȼ. ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɨɫɧɨɜɚɬɟɥɹ ɬɟɨɪɢɢ ɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦ 
Ȼɭɪɤɨɜɵɦ ȼ.ɇ. Ɉɧɚ ɩɪɟɞɥɨɠɢɥɚ ɦɟɬɨɞ ɞɢɯɨɬɨɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ 
ɲɢɪɨɤɨɝɨ ɤɥɚɫɫɚ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ.

Ȼɭɪɤɨɜɚ ɂ.ȼ ɬɚɤ ɨɩɪɟɞɟɥɢɥɚ ɦɟɬɨɞ ɞɢɯɨɬɨɦɢɢ: ɢɧɫɬɪɭɦɟɧɬ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɪɭɤɬɭɪɧɨɝɨ ɞɟɪɟɜɚ, ɩɪɢ ɷɬɨɦ, ɤɚɠɞɵɣ ɟɝɨ ɷɥɟɦɟɧɬ (ɜɟɪɲɢɧɚ) 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɞɜɭɦɹ ɩɨɞɷɥɟɦɟɧɬɚɦɢ. Ɉɛɴɟɞɢɧɟɧɢɟ ɤɚɠɞɨɣ ɩɚɪɵ ɷɥɟɦɟɧɬɨɜ ɜ ɜɟɪɲɢɧɭ
ɩɨɫɥɟɞɭɸɳɟɝɨ (ɜɟɪɯɧɟɝɨ) ɭɪɨɜɧɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɥɨɝɢɱɟɫɤɢɯ ɦɚɬɪɢɰ ɫɜɟɪɬɤɢ. 
Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɪɢɦɟɧɟɧ ɜ ɪɚɛɨɬɟ [4] ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɪɚɡɜɢɬɢɹ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɞɢɯɨɬɨɦɢɱɟɫɤɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ - ɦɟɬɨɞ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɞɢɫɤɪɟɬɧɨɣ 
ɨɩɬɢɦɢɡɚɰɢɢ [2].
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Annotation. Today, the construction of any object is impossible to imagine without transferring part or 

all of the work to specialized organizations. Togo requires both legislation and the ability and ability of the 

customer to perform certain work. In the course of its activities, this circumstance may undergo significant 

changes, so there is a need to optimize its organizational structure so that part of the work on the project can 

be transferred to execution by third-party stakeholder organizations. In view of the complexity of the 

structural decomposition of the construction project, the task of determining the optimal combination of 

subcontracted work arises. Another functional area in the management of construction projects is quality 

management. There is a relationship between costs and project quality, so the urgent task is, firstly, to build a 

comprehensive quality assessment, and, secondly, to estimate the cost of achieving the desired result. 
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Ⱥɧɧɨɬɚɰɢɹ: ɜ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ Z, ɢ ɧɚ ɢɯ ɨɫɧɨɜɟ 
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ɧɚɱɧɟɬ ɫɜɨɸ ɬɪɭɞɨɜɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɚ ɤɬɨ-ɬɨ ɭɠɟ ɧɚɱɚɥ. Ʉɚɠɞɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɩɪɢɞɟɬɫɹ 
ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɢɦɟɧɧɨ ɫ ɷɬɢɦ ɩɨɤɨɥɟɧɢɟɦ. ɉɨɜɟɞɟɧɢɟ ɷɬɨɝɨ ɩɨɤɨɥɟɧɢɹ, ɤɚɤ ɷɬɨ ɛɵɥɨ ɜɫɟɝɞɚ,
ɡɚɦɟɬɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɨɝɨ, ɤ ɱɟɦɭ ɩɪɢɜɵɤɥɢ ɨɩɵɬɧɵɟ ɫɩɟɰɢɚɥɢɫɬɵ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɩɟɪɫɨɧɚɥɨɦ. 
ɉɨɷɬɨɦɭ, ɢɡɭɱɢɜ ɨɫɨɛɟɧɧɨɫɬɢ ɞɚɧɧɨɝɨ ɩɨɤɨɥɟɧɢɹ ɢ ɡɧɚɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɦɟɧɟɞɠɦɟɧɬɚ,

ɦɵ ɦɨɠɟɦ ɜɵɞɟɥɢɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɫɬɢɥɢ ɭɩɪɚɜɥɟɧɢɹ ɧɨɜɵɦ ɩɟɪɫɨɧɚɥɨɦ, ɚ ɬɚɤɠɟ 
ɞɟɣɫɬɜɟɧɧɵɟ ɦɟɬɨɞɵ ɦɨɬɢɜɚɰɢɢ ɩɪɢɦɟɧɢɦɵɟ ɤ ɧɢɦ.

1. Ɉɫɨɛɟɧɧɨɫɬɢ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ

Ɍɟɨɪɢɹ ɩɨɤɨɥɟɧɢɣ ɛɵɥɚ ɨɩɢɫɚɧɚ ɜ 1991 ɝɨɞɭ ɇɢɥɨɦ ɏɚɭ ɢ ɍɢɥɶɹɦɨɦ ɒɬɪɚɭɫɫɨɦ. 
ɋɨɝɥɚɫɧɨ ɷɬɨɣ ɬɟɨɪɢɢ ɥɸɞɢ, ɪɨɞɢɜɲɢɟɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ (ɜ ɫɪɟɞɧɟɦ ɫ ɪɚɡɧɢɰɟɣ
ɨɤɨɥɨ 16-20 ɥɟɬ), ɢɦɟɸɬ ɫɯɨɠɢɟ ɠɢɡɧɟɧɧɵɟ ɰɟɧɧɨɫɬɢ ɢ ɯɚɪɚɤɬɟɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ. ɇɚ ɧɢɯ 
ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɝɥɨɛɚɥɶɧɵɟ ɫɨɛɵɬɢɹ, ɨɛɳɟɦɢɪɨɜɵɟ, ɫɨɰɢɚɥɶɧɵɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɪɨɢɫɲɟɫɬɜɢɹ.

Ƚɞɟ-ɬɨ ɫ 2000-ɯ ɝɨɞɨɜ ɧɚɱɚɥɨ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɧɨɜɨɟ ɩɨɤɨɥɟɧɢɟ – ɰɟɧɬɟɧɢɚɥɵ, ɢɯ ɟɳɺ 
ɧɚɡɵɜɚɸɬ ɩɨɤɨɥɟɧɢɟɦ Z. Ʉ ɮɚɤɬɨɪɚɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɢɯ ɦɢɪɨɜɨɡɡɪɟɧɢɟ ɢ ɩɫɢɯɨɥɨɝɢɸ, ɦɵ ɦɨɠɟɦ 
ɨɬɧɟɫɬɢ:

- ɝɥɨɛɚɥɢɡɚɰɢɸ;

- ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɤɪɢɡɢɫɵ;

- ɫɬɪɟɦɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ;
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ɷɤɫɩɥɭɚɬɚɬɨɪɫɤɢɦ ɩɨɞɯɨɞɨɦ ɢ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɦɟɬɨɞɚ ɦɨɬɢɜɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɦɚɬɟɪɢɚɥɶɧɨɟ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɜ ɜɢɞɟ ɧɚɞɛɚɜɨɤ ɤ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ ɢ ɫɨɰɢɚɥɶɧɵɯ ɜɵɩɥɚɬ, ɬɨ 
ɜɟɪɨɹɬɧɟɟ ɜɫɟɝɨ, ɜɵ ɥɢɛɨ ɩɨɥɭɱɢɬɟ ɦɚɤɫɢɦɚɥɶɧɨ ɧɟɷɮɮɟɤɬɢɜɧɨɝɨ ɪɚɛɨɬɧɢɤɚ, ɥɢɛɨ ɜɨɨɛɳɟ 
ɪɢɫɤɭɟɬɟ ɟɝɨ ɩɨɬɟɪɹɬɶ. Ʉɚɤ ɝɨɜɨɪɢɥ əɤɤɨɯɚ Ʌɢ - «ȼɫɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ ɫɜɨɞɢɬɫɹ ɤ 
ɫɬɢɦɭɥɢɪɨɜɚɧɢɸ ɚɤɬɢɜɧɨɫɬɢ ɞɪɭɝɢɯ ɥɸɞɟɣ». Ɍɚɤ ɫɞɟɥɚɟɦ ɷɬɨ ɩɪɚɜɢɥɶɧɨ.
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