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MAJOR DEFECTS OF CARRYING OUT AND PROTECTING DESIGNS OF RESIDENTIAL 

WOODEN HOUSES SERIES B-12-52-GIPROLESPROEKT  

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʜʝʬʝʢʪʳ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʬʫʥʜʘʤʝʥʪʦʚ, ʩʪʝʥ, ʧʝʨʝʢʨʳʪʠʡ ʠ ʢʨʳʰ 

ʞʠʣʳʭ ʜʦʤʦʚ ʩʝʨʠʠ ɹ-12-52-ɻʠʧʨʦʣʝʩʧʨʦʝʢʪ. ʆʧʨʝʜʝʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝ-

ʥʠʡ ʧʨʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʟʜʘʥʠʷ, ʩʯʠʪʘʷ ʠʭ ʪʠʧʦʚʳʤʠ ʚʚʠʜʫ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʪʘʢʠʭ ʜʦʤʦʚ ʚ 

ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʝ ʛʦʨʦʜʘ. 

Abstract 

The main defects of wooden structures of foundations, walls, ceilings and roofs of houses of the series B-12-

52-Giprolesproekt are considered. The need to develop design solutions for capital repairs of the building was 

determined, considering them typical due to the significant number of such houses in residential buildings of the 

city. 
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ɺ ʩʚʷʟʠ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʌʝʜʝʨʘʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ 

ʜʦʤʦʚ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 2ʭ-, 3ʭʵʪʘʞʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʜʦ-

ʤʦʚ ʩʦʚʝʪʩʢʦʡ ʧʦʩʪʨʦʡʢʠ 30-40ʭ ʛʦʜʦʚ. 

ɺ ʛ. ɸʨʭʘʥʛʝʣʴʩʢʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʝʱʝ 

ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ 12 ʜʝʨʝʚʷʥʥʳʭ 3ʭʵʪʘʞʥʳʭ ʞʠʣʳʭ 

ʜʦʤʦʚ ʠ ʙʦʣʝʝ 7 000 ʜʝʨʝʚʷʥʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʚ 

2ʭʵʪʘʞʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʵʪʠ ʟʜʘʥʠʷ 

ʠʤʝʶʪ ʩʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳ ʠʟ ʢʨʫʛʣʦʛʦ ʣʝʩʘ. ʀ 

ʪʦʣʴʢʦ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʠʤʝʝʪ ʞʝʣʝʟʦ-

ʙʝʪʦʥʥʳʝ ʩʚʘʠ. 

ʌʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʬʫʥʜʘʤʝʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʚʩʝʤʝʩʪʥʦ ʩʦʩʪʘʚʣʷʝʪ 55-70 %. ʇʨʠʯʝʤ ʪʘʢʠʝ ʟʥʘ-

ʯʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [1, 5], 

ʥʘʭʦʜʷʪʩʷ ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʠʥʪʝʨʚʘʣʝ, ʢʦʛʜʘ ʬʫʥʜʘ-

ʤʝʥʪʳ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʘʚʘʨʠʡʥʳʤʠ ʩ ʪʨʝʙʦʚʘ-

ʥʠʝʤ ʥʝʤʝʜʣʝʥʥʦʛʦ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʠʭ ʫʩʠ-

ʣʝʥʠʷ ʧʫʪʸʤ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜ ʩʪʝʥʘʤʠ ʤʝʞʜʫ ʩʚʘʷʤʠ 

çʛʦʨʦʜʢʦʚè ï ʰʧʘʣʴʥʳʭ ʨʷʞʝʚʳʭ ʢʣʝʪʝʡ ʠʟ 2ʭʢʘʥʪ-

ʥʦʛʦ ʙʨʫʩʘ ʥʘ ʧʝʩʯʘʥʦʡ ʧʦʜʩʳʧʢʝ. 

 

 
ʈʠʩ. 1. ʇʝʨʝʜʥʠʡ ʬʘʩʘʜ ʞʠʣʦʛʦ ʜʦʤʘ ʩʝʨʠʠ ɹ-12-52-ɻʠʧʨʦʣʝʩʧʨʦʝʢʪ. 
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ʆʩʥʦʚʥʳʤʠ ʚʳʷʚʣʝʥʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʬʫʥʜʘ-

ʤʝʥʪʦʚ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ: 

- ʙʠʦʧʦʨʘʞʝʥʠʝ ʜʨʝʚʝʩʠʥʳ ʩʚʘʡ ʚ ʟʦʥʝ çʚʦʟ-
ʜʫʭ-ʛʨʫʥʪè 50-90 % ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ; 

- ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʟʘʙʦʣʦʥʥʦʛʦ ʩʣʦʷ ʜʨʝʚʝ-
ʩʠʥʳ ʩʚʘʡ ʩ ʙʠʦʧʦʨʘʞʝʥʠʝʤ ʩʝʨʜʮʝʚʠʥʳ ʦʛʦʣʦʚʢʘ 

ʩʚʘʠ ʥʘ 70-80 % ʚʧʣʦʪʴ ʜʦ ʦʢʣʘʜʥʦʛʦ ʙʨʫʩʘ; 

- ʢʨʝʥ ʩʚʘʡ ʚ ʩʣʘʙʦʤ ʛʨʫʥʪʝ ʚʝʨʭʥʝʛʦ ʩʣʦʷ 
(ʪʦʨʬ ʩʣʘʙʦʨʘʟʣʦʞʠʚʰʠʡʩʷ); 

- ʢʨʝʥ ʩʚʘʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ 
ʧʨʠ ʦʩʫʰʝʥʠʠ (ʧʨʦʢʣʘʜʢʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʠʥʞʝʥʝʨ-

ʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚʙʣʠʟʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ); 

- ʢʨʝʥ ʩʚʘʡ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ 

ʥʘ ʛʨʫʥʪ ʦʩʥʦʚʘʥʠʷ (ʜʚʠʞʝʥʠʝ ʪʷʞʝʣʦʛʦ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʘ ʠ ʧʦʛʨʫʞʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ ʥʦʚʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʙʣʠʟʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʝʨʝʚʷʥʥʳʭ 

ʟʜʘʥʠʡ); 

- ʩʤʝʱʝʥʠʝ ʩʚʘʡ ʦʪ ʦʩʝʡ ʟʜʘʥʠʷ ʧʨʠ ʧʦʛʨʫ-
ʞʝʥʠʠ ʠʣʠ ʟʘʤʝʥʝ ʦʛʦʣʦʚʢʦʚ; 

- ʧʦʣʥʦʝ ʦʙʨʫʰʝʥʠʝ ʩʚʘʡ, ʬʘʢʪʠʯʝʩʢʠʤ ʚʳ-

ʢʣʶʯʝʥʠʝ ʠʟ ʨʘʙʦʪʳ ʧʨʠ 100 % ʙʠʦʧʦʨʘʞʝʥʠʠ ʠ 

ʩʤʷʪʠʠ ʩʦ ʩʜʚʠʛʦʤ çʨʘʟʨʳʭʣʝʥʥʦʛʦè ʪʝʣʘ ʦʛʦʣʦʚʢʘ. 

ʌʘʢʪʦʨʘʤʠ ʙʠʦʧʦʨʘʞʝʥʠʷ ʜʝʨʝʚʷʥʥʳʭ ʩʚʘʡ-

ʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʙʫʨʘʷ ʧʨʠʟʤʘʪʠʯʝʩʢʘʷ 

ʛʥʠʣʴ Serpula lacrymans ʠ ʢʦʨʨʦʟʠʡʥʘʷ ʛʥʠʣʴ 

Coniophora puteana (Fr.). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛ. ɸʨʭʘʥʛʝʣʴʩʢʝ çʩʦ-

ʰʣʠ ʩʦ ʩʚʘʡè 6 ʞʠʣʳʭ ʜʦʤʦʚ, ʧʨʠʯʠʥʦʡ ʯʝʛʦ ʩʪʘʣ 

ʢʦʤʧʣʝʢʩ ʜʝʬʝʢʪʦʚ ʦʛʦʣʦʚʢʦʚ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ, ʚ ʩʣʫʯʘʷʭ ʩʜʚʠʛʦʚ ʦʩʪʦʚʘ ʟʜʘ-

ʥʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʤʝʱʝʥʠʝ ʩʪʝʥ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ, 

ʘ ʠʥʦʛʜʘ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ.  

ʆʩʥʦʚʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʩʪʝʥ ʧʨʠ ʦʙʩʣʝʜʦʚʘ-

ʥʠʷʭ ʷʚʣʷʣʠʩʴ:  

- ʠʟʛʠʙ ʩʪʝʥ ʚ ʧʣʦʩʢʦʩʪʠ ʠ ʠʟ ʧʣʦʩʢʦʩʪʠ; 

- ʣʦʢʘʣʴʥʳʝ ʙʠʦʧʦʨʘʞʝʥʠʷ ʧʦʜʢʘʨʥʠʟʥʳʭ 

ʯʘʩʪʝʡ ʩʪʝʥ; 

- ʣʦʢʘʣʴʥʳʝ ʙʠʦʧʦʨʘʞʝʥʠʷ ʩʪʝʥ ʚ ʟʦʥʘʭ ʢʦ-
ʟʳʨʴʢʦʚ ʚʭʦʜʥʳʭ ʫʟʣʦʚ; 

- ʣʦʢʘʣʴʥʳʝ ʙʠʦʧʦʨʘʞʝʥʠʷ ʧʦʜʦʢʦʥʥʳʭ 

ʧʨʦʩʪʝʥʢʦʚ ʢʫʭʦʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʤʝʩʪ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ; 

- ʣʦʢʘʣʴʥʳʝ ʙʠʦʧʦʨʘʞʝʥʠʷ ʚ ʤʝʩʪʘʭ ʚʳʧʫʩ-
ʢʦʚ ʥʘ ʥʘʨʫʞʥʫʶ ʩʪʝʥʫ ʙʝʟ ʦʙʰʠʚʥʦʡ ʜʦʩʢʠ ʙʘʣʦʢ 

ʤʝʞʵʪʘʞʥʳʭ ʧʝʨʝʢʨʳʪʠʡ; 

- ʧʦʨʘʞʝʥʠʝ ʪʝʨʤʠʪʘʤʠ; 

- ʣʦʢʘʣʴʥʳʝ ʙʠʦʧʦʨʘʞʝʥʠʷ ʚ ʤʝʩʪʘʭ ʧʨʠʤʳ-
ʢʘʥʠʷ ʢʨʳʣʝʮ; 

- ʦʙʨʘʩʪʘʥʠʝ ʟʝʣʝʥʳʤ ʤʭʦʤ ʫʛʣʦʚʳʭ ʥʠʰ ʨʠ-
ʟʘʣʠʪʦʚ ʟʜʘʥʠʷ; 

- ʢʦʨʦʙʣʝʥʠʝ ʦʙʰʠʚʥʦʡ ʜʦʩʢʠ ʥʘʨʫʞʥʳʭ 

ʩʪʝʥ; 

- ʚʩʧʫʯʠʚʘʥʠʝ ʰʪʫʢʘʪʫʨʥʦʛʦ ʩʣʦʷ ʥʘʨʫʞʥʳʭ 
ʩʪʝʥ; 

- ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʪʨʝʱʠʥʳ ʰʪʫʢʘʪʫʨʥʦʛʦ 

ʩʣʦʷ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʦʢ. 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʯʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ ʦʢʣʘʜʥʳʭ 

ʙʨʫʩʴʝʚ ʩʪʝʥ ʥʘ ʠʟʛʠʙ ʠ ʩʞʘʪʠʝ ʚʳʧʦʣʥʝʥʦ ʥʘ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʦʙʨʘʟʮʘʭ ʧʦ ɻʆʉʊʘʤ [2, 3, 4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ-

ʢʘʟʘʪʝʣʠ ʧʨʦʯʥʦʩʪʠ ʚ ʧʨʦʝʢʪʘʭ ɹ-12-52-ɻʠʧʨʦʣʝʩ-

ʧʨʦʝʢʪ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʥʠʞʝʥʳ ʚ ʦʩʷʭ 4 ʠ 8. 

ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʪʦʢʘ ʠ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʤʘʯʠʚʘʥʠʷ ʜʝʨʝʚʷʥʥʦʡ ʦʙʰʠʚʢʠ ʠ 

ʜʘʣʝʝ ʩʪʝʥʦʚʳʭ ʙʨʫʩʴʝʚ. ʏʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 

ʬʘʩʘʜʥʳʭ ʩʪʝʥʘʭ ʩʝʚʝʨʦ-ʶʛʦ-ʟʘʧʘʜʥʦʡ ʦʨʠʝʥʪʘʮʠʠ 

ʚʚʠʜʫ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʚʝʪʨʦʚ ʩ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ. 

ʎʦʢʦʣʴʥʳʝ ʧʝʨʝʢʨʳʪʠʷ ʚ ʟʜʘʥʠʠ ʠʤʝʶʪ 

ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʚʨʝʞʜʝʥʠʡ ʩʨʝʜʠ ʘʥʘʣʦʛʠʯ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʤʝʞʵʪʘʞʥʦʛʦ ʠ ʯʝʨʜʘʯʥʦʛʦ ʧʝʨʝ-

ʢʨʳʪʠʡ).  

ɺ ʦʩʥʦʚʥʦʤ, ʮʦʢʦʣʴʥʳʝ ʧʝʨʝʢʨʳʪʠʷ ʨʝʰʝʥʳ 

ʧʦ ʙʘʣʦʯʥʦʤʫ ʪʠʧʫ ʩ ʯʸʨʥʳʤʠ ʧʦʣʘʤʠ (ʟʘʯʘʩʪʫʶ ʠʟ 

ʛʦʨʙʦʚ 30-40ʭ ʛʦʜʦʚ) ʠʟ ʜʦʱʘʪʳʭ ʱʠʪʦʚ, ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʤʳʭ ʟʘʧʦʜʣʠʮʦ ʩ ʥʠʞʥʝʡ ʢʨʦʤʢʦʡ ʙʘʣʦʢ. ʕʪʦ 

ʩʥʠʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʧʣʝʩʝʥʠ ʚ ʤʝʩʪʘʭ 

ʩʪʳʢʦʚ ʚʚʠʜʫ ʭʦʨʦʰʝʡ ʧʨʦʜʫʚʘʝʤʦʩʪʠ ʧʦʜʧʦʣʴʷ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʚʢʣʶʯʘʷ ʧʦʜʧʦʣʴʷ, ʢ ʜʝʬʝʢʪʘʤ 

ʮʦʢʦʣʴʥʳʭ, ʤʝʞʵʪʘʞʥʳʭ ʠ ʯʝʨʜʘʯʥʳʭ ʧʝʨʝʢʨʳʪʠʡ: 

- ʙʠʦʧʦʨʘʞʝʥʠʝ ʜʦʱʘʪʳʭ ʱʠʪʦʚ ʠ ʙʘʣʦʢ ʚ 
ʤʝʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʠʡ ʢʫʭʦʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʩʘ-

ʥʫʟʣʦʚ; 

- ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʳʝ ʧʨʦʛʠʙʳ ʙʘʣʦʢ ʧʨʠ ʧʝ-
ʨʝʛʨʫʟʢʝ ʧʝʨʝʢʨʳʪʠʡ ʤʝʙʝʣʴʶ (ʢʥʠʞʥʳʝ ʰʢʘʬʳ ʠ 

ʪ.ʧ.) ʧʨʠ ʥʝʫʜʘʯʥʦʡ ʨʘʩʩʪʘʥʦʚʢʝ; 

- ʩʤʝʱʝʥʠʝ ʙʘʣʦʢ ʠ ʱʠʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʧʨʠ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʦʩʘʜʢʘʭ ʬʫʥʜʘʤʝʥʪʦʚ;  

- ʚʳʧʘʜʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʜʦʩʦʢ ʱʠʪʦʚ ʠʣʠ ʮʝ-
ʣʠʢʦʤ ʱʠʪʦʚ ʧʝʨʝʢʨʳʪʠʷ ʧʨʠ ʩʤʝʱʝʥʠʠ ʦʧʦʨʥʳʭ 

ʧʝʨʝʢʣʘʜʠʥ ʩ ʯʝʨʝʧʥʳʭ ʙʨʫʩʢʦʚ ʙʘʣʦʢ; 

- ʦʙʨʫʰʝʥʠʝ ʱʠʪʦʚ ʯʝʨʜʘʯʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ 
ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʙʠʦʧʦʨʘʞʝʥʠʠ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ (ʥʘʧʨʠʤʝʨ, ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʩʪʨʦʡʤʘ-

ʪʝʨʠʘʣʦʚ ʧʨʠ ʨʝʤʦʥʪʝ ʢʨʦʚʝʣʴ ʠ ʪ.ʜ.); 

- ʤʘʣʳʡ ʩʣʦʡ ʫʪʝʧʣʠʪʝʣʷ (ʢʦʪʝʣʴʥʳʡ ʰʣʘʢ, 
ʦʧʠʣʦʢ ʩ ʠʟʚʝʩʪʴʶ ʠʣʠ ʛʣʠʥʦʡ) ʠ ʧʨʦʤʝʨʟʘʥʠʝ ʯʝʨ-

ʜʘʯʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ; 

- ʫʧʣʦʪʥʝʥʠʝ ʫʪʝʧʣʠʪʝʣʷ (ʰʣʘʢ, ʦʧʠʣʦʢ, 

ʤʠʥʚʘʪʘ), ʚʳʟʚʘʥʥʦʝ ʠʭ ʟʘʪʘʧʪʳʚʘʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɹʠʦʧʦʨʘʞʝʥʠʝ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʨʘʟʦ-

ʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʣʝʩʥʝʚʝʣʳʭ ʛʨʠʙʦʚ ʚʠ-

ʜʦʚ Penicillium ʠ Cladosporium. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʙʫʨʘʷ ʧʨʠʟʤʘʪʠʯʝʩʢʘʷ ʛʥʠʣʴ Serpula 

lacrymans ʠ ʢʦʨʨʦʟʠʡʥʘʷ ʛʥʠʣʴ Coniophora puteana 

(Fr.). 

ʉʢʘʪʥʳʝ ʢʨʳʰʠ, ʥʘʨʷʜʫ ʩʦ ʩʚʘʷʤʠ, ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʜʝʬʝʢʪʦʦʙʨʘʟʫʶʱʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʜʝ-

ʨʝʚʷʥʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ. 

ɺ ʩʝʨʠʷʭ ɹ-12-52-ɻʠʧʨʦʣʝʩʧʨʦʝʢʪ ʢʨʳʰʘ 

ʠʤʝʝʪ ʩʣʦʞʥʳʝ ʦʯʝʨʪʘʥʠʷ ʩ ʧʨʦʜʦʣʴʥʳʤ ʠ 2ʤʷ ʧʦʧʝ-

ʨʝʯʥʳʤʠ ʢʦʥʴʢʘʤʠ ʢʨʦʚʣʠ. ʉʪʨʦʧʠʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʨʝʰʝʥʘ ʢʘʢ ʨʘʤʥʦ-ʧʦʜʩʪʨʦʧʠʣʴʥʘʷ, ʧʨʠʯʝʤ ʧʦʜ-

ʩʪʨʦʧʠʣʴʥʳʝ ʨʘʤʳ ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʢ ʚ ʧʨʦʜʦʣʴʥʦʤ, 

ʪʘʢ ʠ ʚ ʧʦʧʝʨʝʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ 

ʟʘʯʘʩʪʫʶ ʜʦʤʘ ʵʪʦʡ ʩʝʨʠʠ ʚʦʟʚʦʜʠʣʠʩʴ ʭʦʟʩʧʦʩʦ-

ʙʦʤ ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʠʭ ʢʨʳʰʠ ʨʘʟʣʠ-

ʯʘʶʪʩʷ ʢʘʢ ʧʦ ʩʭʝʤʘʤ, ʪʘʢ ʠ ʧʦ ʩʝʯʝʥʠʷʤ ʵʣʝʤʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ, ʚʢʣʶʯʘʷ ʬʘʢʪʦʨ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ, ʙʫʜʝʪ ʜʣʷ ʜʦʤʦʚ 

ʨʘʟʣʠʯʝʥ.  
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ʈʠʩ. 2. ʇʣʘʥ ʩʪʨʦʧʠʣʴʥʦʡ ʩʠʩʪʝʤʳ ʞʠʣʦʛʦ ʜʦʤʘ ʩʝʨʠʠ ɹ-12-52-ɻʠʧʨʦʣʝʩʧʨʦʝʢʪ. 

 

ʂ ʦʩʥʦʚʥʳʤ ʜʝʬʝʢʪʘʤ ʢʨʳʰ ʞʠʣʳʭ ʜʦʤʦʚ ʵʪʦʡ 

ʩʝʨʠʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

- ʙʠʦʧʦʨʘʞʝʥʠʝ ʝʥʜʦʚʳʭ ʩʪʨʦʧʠʣʴʥʳʭ ʥʦʛ; 

- ʙʠʦʧʦʨʘʞʝʥʠʝ ʩʪʨʦʧʠʣʴʥʳʭ ʥʦʛ ʚ ʤʝʩʪʘʭ 
ʫʩʪʘʥʦʚʢʠ ʩʪʦʝʢ ʘʥʪʝʥʥ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘ-

ʥʠʷ; 

- ʙʠʦʧʦʨʘʞʝʥʠʝ ʦʧʦʨʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʨʦ-

ʧʠʣʴʥʳʭ ʥʦʛ ʠ ʤʘʫʵʨʣʘʪʘ ʚ ʦʩʷʭ ɸ1 ʠ ɺ1; 

- ʱʝʣʝʚʳʝ ʟʘʟʦʨʳ ʚ ʢʦʥʴʢʝ ʢʨʳʰʠ ʩ ʦʙʨʘʟʦ-

ʚʘʥʠʝʤ ʯʝʨʝʟ ʥʠʭ ʩʥʝʛʦʚʳʭ ʥʘʤʸʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʫʪʝʧʣʠʪʝʣʷ ʯʝʨʜʘʯʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ; 

- ʱʝʣʝʚʳʝ ʟʘʟʦʨʳ ʚ ʤʝʩʪʘʭ ʧʨʠʤʳʢʘʥʠʷ ʜʳ-
ʤʦʚʳʭ ʪʨʫʙ ʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʦʨʦʙʦʚʳʭ ʚʳʧʫʩ-

ʢʦʚ; 

- ʧʨʦʛʠʙʳ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʳʝ ʨʠʛʝʣʝʡ ʧʦʜ-
ʩʪʨʦʧʠʣʴʥʳʭ ʨʘʤ; 

- ʪʨʝʱʠʥʳ ʧʨʦʜʦʣʴʥʳʝ ʚ ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ 

ʢʨʦʚʝʣʴʥʳʭ ʣʠʩʪʘʭ; 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʬʝʢʪʳ ʢʨʳʰʠ ʠʤʝʶʪ 

ʧʨʠʨʦʜʫ ʙʠʦʧʦʨʘʞʝʥʠʡ ʚ 63 % ʩʣʫʯʘʝʚ ʠ 37% ʦʪ ʩʠ-

ʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɹʠʦʧʦʨʘʞʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʩʣʫʞʘʪ ʙʫʨʘʷ ʧʨʠʟʤʘʪʠʯʝʩʢʘʷ ʛʥʠʣʴ Serpula 

lacrymans ʠ ʢʦʨʨʦʟʠʡʥʘʷ ʛʥʠʣʴ Coniophora puteana 

(Fr.), ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦ-

ʧʠʯʝʩʢʠʭ ʧʣʝʩʥʝʚʝʣʳʭ ʛʨʠʙʦʚ ʚʠʜʦʚ Penicillium ʠ 

Cladosporium. 

ʉʠʣʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ï ʩʥʝʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʠ 

ʫʜʘʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʞʠʣʳʭ ʜʦʤʦʚ ʩʝ-

ʨʠʠ ɹ-12-52-ɻʠʧʨʦʣʝʩʧʨʦʝʢʪ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʚ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʪʦʣʴʢʦ ʚ ʛ. ɸʨʭʘʥʛʝʣʴʩʢʝ 488 ʰʪ., ʩʣʝ-

ʜʫʝʪ ʩʯʠʪʘʪʴ ʘʢʪʫʘʣʴʥʳʤ ʫʯʸʪ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʜʝ-

ʬʝʢʪʦʚ ʧʨʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʈʝʛʠʦʥʘʣʴʥʳʤʠ 

ʦʧʝʨʘʪʦʨʘʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʢʦʤ-

ʧʘʥʠʷʤʠ.  

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʳ ʨʘʟʨʘ-

ʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʫʩʠʣʝʥʠʷ ʠ ʨʝʤʦʥʪʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʠʟʥʳʭ, ʛʠʜʨʦ- ʠ 

ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʭ, ʘʥʪʠʩʝʧʪʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘ-

ʣʦʚ. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʘʧʨʦʙʠʨʦʚʘʥʳ ʚ ʛ. ɸʨʭʘʥʛʝʣʴ-

ʩʢʝ ʧʨʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʞʠʣʳʭ ʜʦʤʦʚ ʩʝʨʠʠ 

ɹ-12-52-ɻʠʧʨʦʣʝʩʧʨʦʝʢʪ.  
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THE IMPORTANCE  OF SCULPTURE IN THE FORMATION  OF URBAN SPACE 

 

ɸʥʥʦʪʘʮʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʦ ʧʦʥʷʪʠʝ çʩʢʫʣʴʧʪʫʨʘè. ʆʧʠʩʘʥʳ ʘʥʘʣʦʛʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʩʢʫʣʴʧʪʫʨʥʳʭ ʛʨʫʧʧ. ɺʳʷʚʣʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʢʫʣʴʧʪʫʨʳ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʢʘʢ ʩʨʝʜʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

Abstract. 

This article deals with the concept of ñsculptureò and describes Analogues of decorative sculptural groups. 

The author of the article found out the features of the use of sculpture in an urban environment as a means of 

identifying space. 
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʪʦʨʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʦʨʦ-

ʜʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʪʨʘʜʠʮʠʷ ʫʢʨʘʰʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʢʫʣʴʧʪʫʨʦʡ, ʬʦʨʤʳ ʠ ʦʙʨʘʟʳ ʢʦʪʦ-

ʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʦ. ɺ ʪʝʯʝʥʠʝ 

ʤʥʦʛʠʭ ʚʝʢʦʚ, ʤʘʩʪʝʨʘ ʩʦʟʜʘʶʪ ʩʚʦʠ ʧʨʦʠʟʚʝʜʝʥʠʷ, 

ʚ ʢʦʪʦʨʳʭ ʚʳʨʘʞʘʶʪ ʩʚʦʡ ʚʟʛʣʷʜ ʥʘ ʤʠʨ, ʚʦʧʣʦ-

ʱʘʶʪ ʩʚʦʠ ʵʩʪʝʪʠʯʝʩʢʠʝ ʠʜʝʘʣʳ, ʬʘʥʪʘʟʠʠ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʧʦʥʷʪʠʝ çʩʢʫʣʴʧʪʫʨʘè ʠ ʝʸ ʟʥʘʯʝʥʠʝ ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʪʝʨʤʠʥ çʩʢʫʣʴʧʪʫʨʘè, ʩʦʛʣʘʩʥʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʀ. ɸ. ɹʘʰʢʘʪʦʚʘ ʚ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ 

çʉʢʫʣʴʧʪʫʨʘ ʠ ʧʣʘʩʪʠʯʝʩʢʘʷ ʘʥʘʪʦʤʠʷè, - ʵʪʦ ʦʜʠʥ 

ʠʟ ʚʠʜʦʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʢʦʪʦʨʳʡ ʦʪ-

ʨʘʞʘʝʪ ʨʝʘʣʴʥʫʶ ʞʠʟʥʴ, ʧʦʣʴʟʫʷʩʴ ʦʩʦʙʳʤʠ ʩʧʦʩʦ-

ʙʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ; ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʠʜ, ʜʘʶʱʠʡ 

ʦʙʲʸʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʘʪʝʨʠ-

ʘʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ. [1] 

ʉʢʫʣʴʧʪʫʨʘ- ʵʪʦ ʦʜʥʘ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʭ ʩʧʝʮʠʬʠʢʫ (ʣʠʮʦ) ʛʦʨʦʜʘ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʞʠʟʥʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʯʘʩʪʦ 

ʦʙʝʟʣʠʯʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʚʥʠʤʘʥʠʷ ʢ ʦʢʨʫ-

ʞʝʥʠʶ, ʤʥʦʛʦʦʙʨʘʟʠʶ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʪʝʤʧʦʚ ʠ ʥʘʨʘʱʠʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʛʦʨʦʜʘ ʥʝʨʝʜʢʦ ʪʝʨʷʝʪ ʛʘʨʤʦʥʠʶ, ʯʪʦ, 

ʙʝʟʫʩʣʦʚʥʦ, ʪʨʝʙʫʝʪ ʢʦʤʧʝʥʩʘʮʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ ʩʪʘʣʦ 

ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʚ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʇʝ-

ʨʝʯʝʥʴ ʤʘʣʳʭ ʬʦʨʤ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʝʥ (ʜʝʢʦʨʘ-

ʪʠʚʥʳʝ ð ʩʢʫʣʴʧʪʫʨʘ, ʬʦʥʪʘʥʳ, ʚʘʟʳ, ʜʝʢʦʨʘʪʠʚ-

ʥr ʝ ʚʦʜʦʝʤʳ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʩʪʝʥʢʠ, ʪʨʝʣʴʷʞʠ ʠ 

ʨʝʰʝʪʢʠ, ʘʣʴʧʠʡʩʢʠʝ ʛʦʨʢʠ ʠʣʠ ʨʦʢʘʨʠʠ ʠ ʜʨ.; ʫʪʠ-

ʣʠʪʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ð ʪʦʨʛʦʚʳʝ ʢʠʦʩʢʠ, ʩʢʘʤʝʡʢʠ, 

ʦʛʨʘʜʳ ʠ ʦʛʨʘʞʜʝʥʠʷ, ʫʢʘʟʘʪʝʣʠ, ʟʥʘʢʠ ʠ ʜʨ. [2]), ʠ 

ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʦʟʜʘʥʠʠ 

ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʛʦʨʦʜʘ. ʆʩʦʙʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ 

ʛʦʨʦʜʩʢʦʡ ʩʢʫʣʴʧʪʫʨʝ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʢʘʢ ʦʙʱʝ-

ʜʦʩʪʫʧʥʳʡ ʦʙʲʝʢʪ ʠʩʢʫʩʩʪʚʘ. ʆʥʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦ-

ʜʦʣʞʝʥʠʝʤ ʘʨʭʠʪʝʢʪʫʨʳ, ʦʙʦʛʘʱʘʝʪ ʛʦʨʦʜʩʢʫʶ 

ʩʨʝʜʫ ʠ ʧʨʠʚʣʝʢʘʝʪ ʠʥʪʝʨʝʩ ʞʠʪʝʣʝʡ ʠ ʪʫʨʠʩʪʦʚ. 

ʇʨʠʤʝʨʦʚ ʪʦʤʫ ʥʝʤʘʣʦ. 

ʉʢʫʣʴʧʪʫʨʳ ʦʩʦʙʝʥʥʦ ʫʤʝʩʪʥʳ ʚ ʤʝʩʪʘʭ ʜʣʷ 

ʦʪʜʳʭʘ, ʧʦʩʢʦʣʴʢʫ ʫ ʣʶʜʝʡ ʝʩʪʴ ʚʨʝʤʷ ʥʘ ʦʩʤʳʩʣʝ-

ʥʠʝ ʠʭ ʩʶʞʝʪʦʚ.  

ʊʘʢ, ʚ ʩʢʫʣʴʧʪʫʨʥʦʤ ʧʘʨʢʝ ɺʠʛʝʣʘʥʜ ʚ ʆʩʣʦ, 

ʨʘʩʧʦʣʦʞʝʥʦ 212 ʦʙʲʝʢʪʦʚ ʩʢʫʣʴʧʪʫʨʳ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʦʥ ʦʯʝʥʴ ʧʦʧʫʣʷʨʝʥ ʩʨʝʜʠ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʅʘ ʨʠʩ.1 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʢʫʣʴʧʪʫʨʥʘʷ ʢʦʤʧʦʟʠʮʠʷ çʂʦʣʝʩʦ 

ʞʠʟʥʠè. 
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ʈʠʩ.1 ʉʢʫʣʴʧʪʫʨʥʘʷ ʢʦʤʧʦʟʠʮʠʷ çʂʦʣʝʩʦ ʞʠʟʥʠè 

 

ɺʳʧʦʣʥʝʥʘ ʦʥʘ ʠʟ ʙʨʦʥʟʳ, ʜʠʘʤʝʪʨ ʩʦʩʪʘʚʣʷʝʪ 

ʪʨʠ ʤʝʪʨʘ. ʕʢʩʧʦʥʘʪ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʞʠʟʥʝʥʥʳʡ 

ʮʠʢʣ, ʧʫʪʴ ʯʝʣʦʚʝʢʘ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ ʤʦʛʠʣʳ ʠ ʦʪ 

ʩʤʝʨʪʠ ʢ ʥʦʚʦʤʫ ʧʝʨʝʨʦʞʜʝʥʠʶ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʬʠʛʫʨʳ ʣʶʜʝʡ, ʩʧʣʝʪʝʥʥʳʭ ʚ ʦʢʨʫʞʥʦʩʪʴ.  

ʉʢʫʣʴʧʪʫʨʥʳʡ ʦʙʲʝʢʪ çʄʦʥʦʣʠʪè (ʈʠʩ.2) 

ʠʟʦʙʨʘʞʘʝʪ ʧʝʨʝʧʣʝʪʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʪʝʣ, ʧʦʜʥʠ-

ʤʘʶʱʠʭʩʷ ʚ ʥʝʙʦ. ʉʠʤʚʦʣʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʢʦʤʧʦʟʠʮʠʠ ʪʨʘʢʪʫʶʪ ʧʦ-ʨʘʟʥʦʤʫ. ʆʯʝʚʠʜʥʦ ʪʦ, 

ʯʪʦ ʚ ʩʚʦʠʭ ʩʘʤʦʥʘʜʝʷʥʥʳʭ ʧʦʧʳʪʢʘʭ ʯʝʣʦʚʝʯʝʩʪʚʦ 

ʧʦʪʝʨʧʝʣʦ ʧʦʨʘʞʝʥʠʝ. [4] 

 

 
ʈʠʩ.2 ʉʢʫʣʴʧʪʫʨʥʘʷ ʢʦʤʧʦʟʠʮʠʷ çʄʦʥʦʣʠʪè 

 

ʇʨʦʠʟʚʝʜʝʥʠʷ ʩʢʫʣʴʧʪʫʨʳ ʚ ʧʘʨʢʝ ɺʠʛʝʣʘʥʜ 

ʦʙʲʝʜʠʥʝʥʳ ʪʝʤʦʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʙʳʪʠʷ ʠ ʚʟʘʠʤʦ-

ʦʪʥʦʰʝʥʠʡ: ʞʠʟʥʴ ʠ ʩʤʝʨʪʴ, ʶʥʦʩʪʴ ʠ ʩʪʘʨʦʩʪʴ, ʣʶ-

ʙʦʚʴ ʠ ʜʝʪʠ. ʉʢʫʣʴʧʪʫʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʠʟ ʙʨʦʥʟʳ, 

ʛʨʘʥʠʪʘ ʠ ʢʦʚʘʥʦʛʦ ʞʝʣʝʟʘ ʩʦʟʜʘʥʳ ɻʫʩʪʘʚʦʤ ɺʠʛʝ-

ʣʘʥʜʦʤ. [4] 

ʉʢʫʣʴʧʪʫʨʘ, ʚʦʟʥʠʢʘʶʱʘʷ ʢ ʤʝʩʪʫ ʠ ʢʦ ʚʨʝ-

ʤʝʥʠ ʩʧʦʩʦʙʥʘ ʧʨʝʦʙʨʘʟʠʪʴ ʩʘʤʦʝ ʟʘʫʨʷʜʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʠ ʫʩʠʣʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʦʩʪʦʠʥʩʪʚʘ 

ʛʦʨʦʜʘ.  

ɺʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʙʳʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʥʫʤʝʥ-

ʪʘʣʴʥʘʷ ʩʢʫʣʴʧʪʫʨʘ. ʉʝʛʦʜʥʷ ʞʝ ʚʤʝʩʪʝ ʩ ʠʟʤʝʥʝ-

ʥʠʝʤ ʦʪʥʦʰʝʥʠʷ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʪʨʘʥʩʬʦʨʤʠ-

ʨʫʶʪʩʷ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʠʦʨʠʪʝʪʳ. ɻʦʨʦʜʘ ʩ 

ʦʩʦʙʳʤ ʨʚʝʥʠʝʤ ʦʙʦʛʘʱʘʶʪ ʩʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʦ-

ʚʳʤʠ ʩʢʫʣʴʧʪʫʨʘʤʠ. 

ʉʢʫʣʴʧʪʫʨʘ ʦʧʨʝʜʝʣʷʝʪ ʣʠʮʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʊʘʢ, ʚ ʄʦʩʢʚʝ, ʥʘʧʨʠʤʝʨ, ʧʦʷʚʠʣʘʩʴ ʩʢʫʣʴʧʪʫʨʥʘʷ 

ʢʦʤʧʦʟʠʮʠʷ çʂʣʦʫʥʳè (ʈʠʩ.3), ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ ʟʝ-

ʣʝʥʦʡ ʯʘʩʪʠ ʎʚʝʪʥʦʛʦ ʙʫʣʴʚʘʨʘ ʥʘʧʨʦʪʠʚ ʎʠʨʢʘ 

ʠʤʝʥʠ ʖʨʠʷ ʅʠʢʫʣʠʥʘ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʮʠʨʢʝ - 

ʜʠʥʘʤʠʯʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʧʦʪʦʤʫ ʙʳʣʦ ʣʦʛʠʯʥʦ ʫʩʪʘ-

ʥʦʚʠʪʴ ɼʠʥʘʤʠʯʝʩʢʠʡ ʬʦʥʪʘʥ. ʆʥ ʙʳʣ ʟʘʧʫʱʝʥ ʚ 

ʠʶʥʝ 2002 ʛʦʜʘ. ʉʝʤʠʤʝʪʨʦʚʘʷ ʨʘʙʦʪʘ ʠʟ ʙʨʦʥʟʳ 

ʚʳʧʦʣʥʝʥʘ ʩʢʫʣʴʧʪʦʨʦʤ ɿʫʨʘʙʦʤ ʎʝʨʝʪʝʣʠ. [5] 
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ʈʠʩ.3 ʉʢʫʣʴʧʪʫʨʥʘʷ ʢʦʤʧʦʟʠʮʠʷ çʂʣʦʫʥʳè 

 

ʂʦʤʧʦʟʠʮʠʷ ʬʦʥʪʘʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʦʙʨʘʟʝ ʥʝ ʟʘ-

ʢʘʥʯʠʚʘʶʱʝʛʦʩʷ ʮʠʨʢʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʎʝʥ-

ʪʨʘʣʴʥʘʷ ʬʠʛʫʨʘ ʩʢʫʣʴʧʪʫʨʳ - ʢʣʦʫʥ-ʵʢʚʠʣʠʙʨʠʩʪ 

ʥʘ ʮʚʝʪʥʦʤ ʤʦʥʦʮʠʢʣʝ. ɺ ʨʫʢʝ ʫ ʥʝʛʦ ʟʦʥʪ, ʧʦ ʢʦʪʦ-

ʨʦʤʫ ʩʪʝʢʘʝʪ ʚʦʜʘ, ʠ ʯʝʤʦʜʘʥʯʠʢ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʚʘ-

ʣʠʚʘʝʪʩʷ ʢʣʦʫʥ. ʌʠʛʫʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʘʤʦʤ ʮʝʥ-

ʪʨʝ ʘʨʝʥʳ ï ʚ ʯʘʰʝ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ ʛʨʘʥʠʪʥʳʭ 

ʧʣʠʪ. ʏʘʰʘ ʦʙʨʘʤʣʷʝʪ ʙʨʦʥʟʦʚʫʶ ʨʝʰʝʪʢʫ, ʯʝʨʝʟ ʝʝ 

ʦʪʚʝʨʩʪʠʷ ʧʨʦʙʠʚʘʝʪʩʷ 120 ʚʦʜʷʥʳʭ ʛʝʡʟʝʨʦʚ, ʩʦ-

ʟʜʘʶʱʠʝ ʦʱʫʱʝʥʠʝ ʥʝʧʨʝʢʨʘʱʘʶʱʝʛʦʩʷ ʨʠʪʤʘ, 

ʜʚʠʞʝʥʠʷ. ʇʨʦʠʟʚʝʜʝʥʠʝ ʎʝʨʝʪʝʣʠ ʚʧʝʯʘʪʣʷʝʪ ʙʣʘ-

ʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʪʨʫʠ ʥʝ ʟʘʤʠʨʘʶʪ ʥʘ ʦʜʥʦʡ ʚʳ-

ʩʦʪʝ, ʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʜʚʠʞʝʥʠʠ ʠ ʧʫʣʴʩʘ-

ʮʠʠ. 

ʈʷʜʦʤ ʩ ʬʦʥʪʘʥʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʙʨʦʥʟʦʚʳʝ 

ʢʣʦʫʥʩʢʠʝ ʬʠʛʫʨʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʟʘʭ, ʘ ʪʘʢ ʞʝ ʮʠʨ-

ʢʦʚʳʝ ʘʪʨʠʙʫʪʳ ʢʣʦʫʥʦʚ ï ʙʘʰʤʘʢʠ, ʰʣʷʧʘ, ʯʝʤʦ-

ʜʘʥ ʠ ʪʨʦʩʪʴ, ʦʪʣʠʪʳʝ ʠʟ ʤʝʜʠ. 

ʇʦʷʚʣʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʩʢʫʣʴʧʪʫʨʳ ʜʦʣʞʥʦ 

ʙʳʪʴ ʧʦʜʛʦʪʦʚʣʝʥʦ ï ʦʢʨʫʞʝʥʠʝʤ, ʤʝʩʪʦʤ, ʚʨʝʤʝ-

ʥʝʤ. ɺʘʞʥʦ, ʯʪʦʙʳ ʦʥʘ ʛʘʨʤʦʥʠʯʥʦ ʚʦʰʣʘ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ, ʩʪʘʣʘ ʝʛʦ ʫʢʨʘʰʝʥʠʝʤ ʠ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʘʨʭʠʪʝʢʪʫʨʳ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʘʣʳʝ ʬʦʨʤʳ, ʧʨʠʚʣʝʢʘʶʪ ʩʚʦʝʡ 

ʩʦʨʘʟʤʝʨʥʦʩʪʴʶ ʯʝʣʦʚʝʢʫ: ʟʘʩʪʘʚʣʷʶʪ ʧʦʜʦʡʪʠ ʢ 

ʥʠʤ, ʧʦʪʨʦʛʘʪʴ, ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʪʴʩʷ. ʄʘʣʘʷ 

ʬʦʨʤʘ- ʵʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ, ʘ ʧʦʨʦʡ ʠ ʨʝʰʘʶʱʘʷ 

ʯʘʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʛʦʨʦʜʘ, ʠ ʯʝʣʦʚʝʢʘ. ʀʤʝʥʥʦ 

ʙʣʘʛʦʜʘʨʷ ʤʘʣʳʤ ʬʦʨʤʘʤ ʛʦʨʦʜ ʧʦʥʷʪʝʥ, ʧʨʠʷʪʝʥ ʠ 

ʜʦʩʪʫʧʝʥ ʯʝʣʦʚʝʢʫ. 

ɿʘ ʩʯʸʪ ʩʢʫʣʴʧʪʫʨʳ, ʚʧʠʩʘʥʥʦʡ ʚ ʦʧʨʝʜʝʣʝʥ-

ʥʫʶ ʩʨʝʜʫ, ʬʦʨʤʠʨʫʝʪʩʷ ʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ. ʊʘʢ, ʩʢʫʣʴʧʪʫʨʥʘʷ ʛʨʫʧʧʘ çʄʘʤʝ-ʫʪʢʝ ʠ 

ʫʪʷʪʘʤè (ʈʠʩ.4), ʘʚʪʦʨʦʤ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʠʣʘ ʩʢʫʣʴ-

ʧʪʦʨ ʠ ʨʝʩʪʘʚʨʘʪʦʨ ʅʵʥʩʠ ʐʝʥ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ 

ʄʦʩʢʚʝ ʚ 1991 ʛʦʜʫ, ʨʘʩʧʦʣʦʞʠʣʘʩʴ ʚ ʩʢʚʝʨʝ 

ʫ ʅʦʚʦʜʝʚʠʯʴʝʛʦ ʤʦʥʘʩʪʳʨʷ, ʥʘ ʙʝʨʝʛʫ ʧʨʫʜʘ [3] 

 

 
ʈʠʩ.4 ʇʘʤʷʪʥʠʢ çɼʘʡʪʝ ʜʦʨʦʛʫ ʫʪʷʪʘʤ!è 

 

ɿʘ ʦʩʥʦʚʫ ʩʶʞʝʪʘ ʢʦʤʧʦʟʠʮʠʠ ʙʳʣ ʚʟʷʪ ʤʦʪʠʚ 

ʩʪʘʨʦʡ ʩʢʘʟʢʠ ʈʦʙʝʨʪʘ ʄʘʢʢʣʦʩʢʠ, ʥʝʟʘʤʳʩʣʦʚʘʪʳʡ 

ʩʶʞʝʪ ʢʦʪʦʨʦʡ ʚ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ ʦʯʘʨʦʚʘʣ ʥʝ ʦʜʥʦ 

ʧʦʢʦʣʝʥʠʝ ʜʝʪʝʡ: ʫʪʢʘ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ ï ʚʦʧʣʦʱʝ-

ʥʠʝ ʠʜʝʘʣʴʥʦʡ ʤʘʪʝʨʠ, ʩʪʘʨʘʶʱʝʡʩʷ ʥʘʡʪʠ ʙʝʟʦʧʘʩ-

ʥʦʝ ʫʢʨʳʪʠʝ ʜʣʷ ʩʚʦʠʭ ʜʝʪʝʥʳʰʝʡ. ʋʪʠʥʦʝ ʩʝʤʝʡ-

ʩʪʚʦ, ʧʦ ʜʦʨʦʛʝ ʢ ʫʙʝʞʠʱʫ, ʚʩʪʨʝʯʘʝʪʩʷ ʩʦ ʤʥʦʛʠʤʠ 

ʣʶʜʴʤʠ ʠ ʧʦʧʘʜʘʝʪ ʚ ʩʘʤʳʝ ʨʘʟʥʳʝ ʧʨʠʢʣʶʯʝʥʠʷ. 

ʇʘʤʷʪʥʠʢ çɼʘʡʪʝ ʜʦʨʦʛʫ ʫʪʷʪʘʤ!è ʚʳʟʳʚʘʝʪ 

ʦʩʦʙʝʥʥʳʡ ʚʦʩʪʦʨʛ ʫ ʧʨʠʝʟʞʘʶʱʠʭ ʪʫʨʠʩʪʦʚ, ʢʦʪʦ-

ʨʳʤ ʥʝ ʪʝʨʧʠʪʩʷ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʪʴʩʷ ʩ ʥʠʤ. ʃʶʜʠ, 
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ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʄʦʩʢʚʝ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʘʤʷʪʥʠʢ 

ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʛʦ-

ʨʦʜʘ ʠ ʛʦʨʜʷʪʩʷ ʩʚʦʠʤʠ çʫʪʷʪʘʤʠè. 

ʊʘʢ, ʩʪʦʠʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʘʜʘʯʘ ʜʝʢʦʨʘ-

ʪʠʚʥʦʡ ʩʢʫʣʴʧʪʫʨʳ, ʘʥʘʣʦʛʠ ʢʦʪʦʨʦʡ ʙʳʣʠ ʨʘʩ-

ʩʤʦʪʨʝʥʳ, - ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ, ʧʨʠ ʵʪʦʤ ʥʝ ʣʠʰʘʷ ʛʦʨʦʜʘ ʝʛʦ ʛʘʨʤʦʥʠʠ ʟʘ 

ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʆʪʨʘʞʘʷ ʧʨʝʢʨʘʩʥʦʝ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʠʩʢʫʩʩʪʚʦ 

ʚʘʷʥʠʷ ʬʦʨʤʠʨʫʝʪ ʥʘʰʝ ʩʦʟʥʘʥʠʝ, ʥʘʰ ʚʢʫʩ ʠ ʥʘʰʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʝʢʨʘʩʥʦʤ. ʇʦʪʦʤʫ ʪʘʢ ʚʘʞʥʦ 

ʥʘʧʦʣʥʷʪʴ ʤʝʩʪʘ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʥʘʩʳʱʝʥʠʠ, ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʨʘʩʩʪʘʥʦʚʢʝ ʘʢʮʝʥʪʦʚ, 

ʩʢʫʣʴʧʪʫʨʘʤʠ. 
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INNOVATIVE TECHNOLOGIES IN CONDUCTING C APITAL REPAIRS OF THE OBJECT  

OF THE HOUSING FUND 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʦʩʪ ʦʙʲʝʤʦʚ ʚʝʪʭʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʴʷ ʦʙʦʩʪʨʷʝʪ ʚʦʧʨʦʩ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʢʘʧʠʪʘʣʴ-

ʥʦʛʦ ʨʝʤʦʥʪʘ. ɿʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʦʟʤʦʞʥʦ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦ-

ʚʝʜʝʥʠʝ ʪʝʢʫʱʠʭ ʠ ʢʘʧʠʪʘʣʴʥʳʭ ʨʝʤʦʥʪʦʚ. 

Abstract 

The growth of dilapidated and emergency housing exacerbates the issue of organizing and carrying out major 

repairs. Due to the emergence of new innovative materials it is possible to reduce the cost of current and capital 

repairs. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ. 

Keywords: Overhaul, construction, innovative technologies, efficiency. 

 

ʈʦʩʪ ʦʙʲʝʤʦʚ ʚʝʪʭʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʴʷ ï 

ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʨʦʩʩʠʡʩʢʦʡ ʞʠʣʠʱʥʦʡ 

ʩʬʝʨʳ. ʇʦ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʠ ʦʙʲʝʤ ʚʝʪʭʦʛʦ ʠ ʘʚʘ-

ʨʠʡʥʦʛʦ ʞʠʣʴʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,05% ʦʪ ʦʙʱʝʛʦ ʦʙʲ-

ʝʤʘ ʞʠʣʴʷ (ʚ ʄʦʩʢʚʝ) ʜʦ 16,5% ʚ ʗʢʫʪʠʠ. ʆʙʱʠʡ 

ʦʙʲʝʤ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 24,6 ʤʣʥ ʢʚ ʤ (ʧʦ ʜʘʥʥʳʤ ʥʘ 

2017 ʛʦʜ) ʠ ʥʘʨʘʩʪʘʝʪ ʛʦʜ ʦʪ ʛʦʜʘ. ʊʘʢ, ʚ 2015 ʛʦʜʫ 

ʦʥ ʩʦʩʪʘʚʣʷʣ 19,6 ʤʣʥ ʢʚ ʤ, ʘ ʚ 2016 ʛ. 22,7 ʤʣʥ ʢʚ 

ʤ [1]. ʊʘʢʦʡ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʦʙʲʝʤʦʚ ʚʝʪʭʦʛʦ ʠ 

ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʴʷ ʦʙʦʩʪʨʷʝʪ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠ ʧʨʦʚʝʜʝʥʠʷ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ. 

ʊʘʢ, ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʝʱʝ 

ʚ 2007 ʛʦʜʫ ʩʦʟʜʘʥ ʌʦʥʜ ʩʦʜʝʡʩʪʚʠʷ ʨʝʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ɾʂʍ, ʘ ʚ ʢʦʥʮʝ 2012 ʛʦʜʘ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʌʝʜʝ-

ʨʘʣʴʥʳʡ ɿʘʢʦʥ 271-ʌɿ "ʆ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ", 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʨʷʜʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʢʦʧʣʝʥʠʡ 

ʥʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ [2]. 

ʕʪʠʤ ʞʝ ʟʘʢʦʥʦʤ ʦʧʨʝʜʝʣʝʥ ʧʝʨʝʯʝʥʴ ʨʘʙʦʪ ʧʦ ʢʘ-

ʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ: 

 - ʨʘʙʦʪʳ ʧʦ ʬʘʩʘʜʫ ʟʜʘʥʠʷ, ʝʛʦ ʫʪʝʧʣʝʥʠʝ ʠ ʨʝ-

ʩʪʘʚʨʘʮʠʷ; 

- ʦʙʱʠʡ ʨʝʤʦʥʪ ʧʦʜʚʘʣʦʚ ʠ ʧʦʤʝʱʝʥʠʡ ʦʙʱʝ-

ʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ; 

- ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʧʦ ʬʫʥʜʘʤʝʥʪʫ ʠ ʢʦʥ-

ʩʪʨʫʢʪʠʚʫ ʟʜʘʥʠʷ; 

- ʨʘʙʦʪʳ ʧʦ ʢʨʦʚʣʝ ʠ ʢʨʳʰʝ, ʢʦʥʪʨʦʣʴ ʝʝ ʩʦ-

ʩʪʦʷʥʠʷ; 

- ʟʘʤʝʥʘ ʠʣʠ ʫʩʪʘʥʦʚʢʘ ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ ʚ ʜʦʤʝ; 

http://landscape.totalarch.com/appointment_classification_small_architectural_forms
http://landscape.totalarch.com/appointment_classification_small_architectural_forms
https://mos-holidays.ru/fontan-klouny-na-cvetnom-bulvare/
https://mos-holidays.ru/fontan-klouny-na-cvetnom-bulvare/
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- ʨʝʤʦʥʪ ʠ ʫʩʪʘʥʦʚʢʘ ʣʠʬʪʦʚ; 

- ʨʝʤʦʥʪ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ ʠ ʢʦʤʤʫ-

ʥʠʢʘʮʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ ʚʦʜʦʧʨʦ-

ʚʦʜʘ, ʦʪʦʧʣʝʥʠʷ ʠ ʪ.ʜ.). 

ʆʜʥʘʢʦ ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʢʘʧʠʪʘʣʴ-

ʥʦʤʫ ʨʝʤʦʥʪʫ ʠ ʤʘʪʝʨʠʘʣʳ ʚʳʙʠʨʘʶʪʩʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʣʘʥʘ ʧʨʦʚʝʜʝʥʠʷ ʢʘʧʠ-

ʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʩʦʚʤʝʩʪʥʦ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʚʳ-

ʙʨʘʥʥʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʢʘʧʠʪʘʣʴʥʦʤʫ 

ʨʝʤʦʥʪʫ.  

ʉʪʦʠʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʨʳʥʢʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʪʦʷʥʥʦ ʧʦʷʚʣʷʶʪʩʷ ʚʩʝ 

ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʩʚʦʡʩʪʚʘʤʠ 

ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʠ ʪ.ʜ. ʊʘʢʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭ-

ʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠ ʧʣʘʥʠʨʦʚʘ-

ʥʠʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʪʨʘʜʠʮʠʦʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʧʦʩʦʙʥʳ ʩʥʠʟʠʪʴ 

ʙʫʜʫʱʠʝ ʨʘʩʭʦʜʳ ʥʘ ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ (ʚ ʯʘʩʪʠ 

ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ), ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʪʝʢʫʱʠʭ ʠ ʢʘʧʠʪʘʣʴʥʳʭ ʨʝʤʦʥʪʦʚ ʚ ʙʫ-

ʜʫʝɦʤ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʪ.ʜ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʚʘʨʠʘʥʪʳ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʨʘʤʢʘʭ 

ʧʨʦʚʝʜʝʥʠʷ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝ-

ʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫ-

ʘʪʘʮʠʦʥʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ (ʪʘʙʣ. 

1): 

ʊʘʙʣʠʮʘ 1. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʞʠʣʦʛʦ ʜʦʤʘ 

ɺʠʜ ʨʘʙʦʪ ʄʘʪʝʨʠʘʣ ʉʚʦʡʩʪʚʘ ʕʢʦʥʦʤʠʷ ʵʥʝʨʛʠʠ 

ʈʘʙʦʪʳ ʧʦ ʬʘ-

ʩʘʜʫ ʟʜʘʥʠʷ, ʝʛʦ 

ʫʪʝʧʣʝʥʠʝ ʠ ʨʝ-

ʩʪʘʚʨʘʮʠʷ 

ʕʥʝʨʛʦʩʙʝʨʝʛʘ-

ʶʱʘʷ ʢʨʘʩʢʘ (ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʘ 

ʠ ʧʦʨʦʰʢʦʦʙʨʘʟ-

ʥʳʭ ʩʬʝʨ, ʫʜʝʨ-

ʞʠʚʘʶʱʠʭ 

ʪʝʧʣʦ) [3].  

ʇʦʢʨʳʪʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ 

ʪʝʧʣʦ ʟʠʤʦʡ ʠ ʥʝ ʜʦʧʫʩʢʘʝʪ ʧʨʦ-

ʥʠʢʥʦʚʝʥʠʷ ʞʘʨʳ ʣʝʪʦʤ. ʆʙʝʩʧʝ-

ʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʤʠʢʨʦʢʣʠ-

ʤʘʪ ʧʦʤʝʱʝʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥ-

ʥʘʷ ʢʨʘʩʢʘ ʦʙʣʘʜʘʝʪ 

ʰʫʤʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʠ ʘʥʪʠʢʦʨ-

ʨʦʟʠʡʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ʕʢʦʥʦʤʠʷ ʪʝʧʣʘ ʜʦ 40%. 

ɸʨʤʠʨʦʚʘʥʠʝ ʫʛ-

ʣʝʧʣʘʩʪʠʢʦʤ (ʫʛ-

ʣʦʚʦʣʦʢʥʦʤ, ʫʛ-

ʣʝʨʦʜʥʦʡ ʪʢʘ-

ʥʴʶ)  

ʇʦʚʳʰʘʝʪ ʧʨʦʯʥʦʩʪʴ ʠ ʦʙʣʘʜʘʝʪ 

ʩʦʨʙʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ - ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʤʝ-

ʩʷʤ, ʢʨʘʩʠʪʝʣʷʤ ʠʣʠ ʨʘʩʪʚʦʨʠʪʝ-

ʣʷʤ ʧʨʦʥʠʢʘʪʴ ʚ ʚʦʟʜʫʰʥʫʶ 

ʩʨʝʜʫ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ 

ʇʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩ-

ʭʦʜʳ ʥʘ ʧʦʩʣʝʜʫʶʱʠʡ ʨʝ-

ʤʦʥʪ, ʪʘʢ ʢʘʢ ʠʩʢʣʶʯʘʝʪ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ. ʂʦʪʦʨʳʝ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙʨʘʟʫʶʪʩʷ 

ʯʝʨʝʟ 2-3 ʛʦʜʘ 

ʆʙʱʠʡ ʨʝʤʦʥʪ 

ʧʦʜʚʘʣʦʚ ʠ ʧʦ-

ʤʝʱʝʥʠʡ ʦʙʱʝ-

ʩʪʚʝʥʥʦʛʦ ʧʦʣʴ-

ʟʦʚʘʥʠʷ 

ʅʘʥʦʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʳʝ ʣʘʢʦ-

ʢʨʘʩʦʯʥʳʝ ʤʘʪʝ-

ʨʠʘʣʳ [3]. 

ʇʦʢʨʳʪʠʝ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦ-

ʩʪʠ, ʥʠʟʢʦʡ ʟʘʛʨʷʟʥʷʝʤʦʩʪʠ ʠ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʚʳʩʦʢʦʡ ʧʘʨʦʧʨʦʥʠʮʘʝ-

ʤʦʩʪʠ. 

ɹʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʚʣʠʷʥʠʶ 

ʚʥʝʰʥʠʭ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ. ʇʦʟʚʦʣʷʶʪ ʩʦʢʨʘ-

ʪʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʧʦʩʣʝʜʫʶ-

ʱʠʡ ʨʝʤʦʥʪ 

Cʚʝʪʦʜʠʦʜʥʳʝ 

ʩʚʝʪʠʣʴʥʠʢʠ 

ʆʙʣʘʜʘʶʪ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʥʝ ʪʨʝʙʫʶʪ ʟʘʪʨʘʪ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ, ʜʦʣʴʰʝ ʩʣʫʞʘʪ 

ʕʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʜʦ 40%. 

ʈʝʤʦʥʪʥʳʝ ʨʘ-

ʙʦʪʳ ʧʦ ʬʫʥʜʘ-

ʤʝʥʪʫ ʠ ʢʦʥ-

ʩʪʨʫʢʪʠʚʫ ʟʜʘ-

ʥʠʷ 

ʋʢʨʝʧʣʝʥʠʝ ʩʠ-

ʩʪʝʤ ʚʥʝʰʥʝʛʦ 

ʘʨʤʠʨʦʚʘʥʠʷ ʠʟ 

ʫʛʣʝʨʦʜʥʳʭ ʢʦʤ-

ʧʦʟʠʮʠʦʥʥʳʭ 

ʣʝʥʪ 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʠʤʝʥʝʥʠʶ ʫʛ-

ʣʝʧʣʘʩʪʠʢʘ ʧʨʠ ʫʢʨʝʧʣʝʥʠʠ ʬʘʩʘ-

ʜʦʚ 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʠʤʝʥʝʥʠʶ ʫʛ-

ʣʝʧʣʘʩʪʠʢʘ ʧʨʠ ʫʢʨʝʧʣʝʥʠʠ 

ʬʘʩʘʜʦʚ 

ʈʘʙʦʪʳ ʧʦ 

ʢʨʦʚʣʝ ʠ 

ʢʨʳʰʝ, ʢʦʥ-

ʪʨʦʣʴ ʝʝ ʩʦʩʪʦʷ-

ʥʠʷ 

ʇʝʥʦʩʪʝʢʦʣʴʥʳʡ 

ʱʝʙʝʥʴ  

ʆʙʣʘʜʘʝʪ ʥʠʟʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ ʪʝʧʣʦʧʨʦʚʦʜʠʤʦʩʪʠ, ʪʦ ʝʩʪʴ 

ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʪʝʧʣʦ ʧʦʤʝ-

ʱʝʥʠʡ, ʣʝʛʢʠʡ (ʥʝ ʜʘʝʪ ʙʦʣʴʰʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʧʝʨʝʢʨʳʪʠʷ), ʩʪʦʡʢʠʡ 

ʚ ʚʥʝʰʥʠʤ ʘʛʨʝʩʩʠʚʥʳʤ ʬʘʢʪʦ-

ʨʘʤ 

ʆʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʪʝʧʣʦ- 

ʠ ʟʚʫʢʦʠʟʦʣʷʮʠʠ, ʩʥʠʞʘʝʪ 

ʨʘʩʭʦʜʳ ʥʘ ʪʝʧʣʦʵʥʝʨʛʠʶ. 

ʉʪʦʡʢʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʬʘʢʪʦ-

ʨʘʤ ʩʥʠʞʘʝʪ ʨʘʩʭʦʜʳ ʥʘ ʧʦ-

ʩʣʝʜʫʶʱʝʝ ʧʨʦʚʝʜʝʥʠʝ ʨʝ-

ʤʦʥʪʦʚ 

ʇʦʢʨʳʪʠʝ 

ʢʨʦʚʣʠ ʧʦʣʠʤʝʨ-

ʥʦʡ ʧʣʝʥʢʦʡ 

ʆʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʤʦʨʦʟʦ-

ʩʪʦʡʢʦʩʪʠ ʠ ʪʝʧʣʦʠʟʦʣʷʮʠʠ, ʘ 

ʪʘʢʞʝ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʘ 

ʇʦʤʠʤʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʩʦʭʨʘʥʝʥʠʶ ʪʝʧʣʘ, ʫʙʝʨʝʛʘʝʪ 

ʦʪ ʧʨʦʪʝʯʝʢ ʢʘʢ ʚ ʢʚʘʨʪʠʨʘʭ, 

ʪʘʢ ʠ ʥʘ ʦʙʱʝʜʦʤʦʚʳʭ ʧʣʦ-

ʱʘʜʷʭ, ʘ ʟʥʘʯʠʪ, ʧʦʟʚʦʣʷʝʪ 

ʵʢʦʥʦʤʠʪʴ ʥʘ ʨʝʤʦʥʪʥʦ-ʚʦʩ-

ʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ 
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ʈʝʤʦʥʪ ʠ ʫʩʪʘ-

ʥʦʚʢʘ ʣʠʬʪʦʚ 

ʃʠʬʪʳ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ (ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʨʘ-

ʙʦʪ ʧʦ ʟʘʤʝʥʝ 

ʣʠʬʪʦʚ), ʦʩʥʘ-

ʱʝʥʥʳʝ ʩʠʩʪʝ-

ʤʘʤʠ ʫʧʨʘʚʣʝ-

ʥʠʷ ʥʘ ʤʠʢʨʦ-

ʧʨʦʮʝʩʩʦʨʘʭ.  

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ ʧʦʟʚʦʣʷʝʪ 

ʥʘʢʘʧʣʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦ-

ʩʪʦʷʥʠʠ ʣʠʬʪʘ ʠ ʙʳʩʪʨʦ ʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʚʩʝʡ ʩʠʩʪʝʤʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʣʠʬʪʦʚʳʝ ʢʘʙʠʥʳ 

ʦʙʣʘʜʘʶʪ ʘʥʪʠʚʘʥʜʘʣʴʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ - ʧʦʢʨʳʪʠʝ ʧʘʥʝʣʝʡ ʧʦʟʚʦ-

ʣʷʝʪ ʣʝʛʢʦ ʩʤʳʚʘʪʴ ʨʠʩʫʥʢʠ, 

ʢʥʦʧʢʠ ʥʝʣʴʟʷ ʚʳʨʝʟʘʪʴ ʠʣʠ ʧʦʜ-

ʞʝʯʴ, ʘ ʣʘʤʧʦʯʢʠ ʥʝʚʦʟʤʦʞʥʦ ʚʳ-

ʢʨʫʪʠʪʴ. 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʧʨʦʜʫʤʘʥʳ ʠ ʚʦ-

ʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʉʥʠʞʘʶʪʩʷ ʨʘʩʭʦʜʳ ʥʘ ʵʢʩ-

ʧʣʫʘʪʘʮʠʶ ʠ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʧʦʚʳʰʘ-

ʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʈʝʤʦʥʪ ʠʥʞʝ-

ʥʝʨʥʳʭ ʩʠʩʪʝʤ 

ʠ ʩʝʪʝʡ, ʠ ʢʦʤ-

ʤʫʥʠʢʘʮʠʡ  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʣʠʧʨʦʧʠʣʝʥʦ-

ʚʳʭ ʪʨʫʙ ʧʨʠ ʧʝ-

ʨʝʢʣʘʜʢʝ ʩʠʩʪʝʤ 

ʦʪʦʧʣʝʥʠʷ [4].  

ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠ-

ʯʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʪʨʫʙ ʜʦ 50 ʣʝʪ. 

(ʩʨʦʢ ʩʣʫʞʙʳ ʪʨʫʙ ʛʦʨʷʯʝʛʦ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ - 25 ʣʝʪ). 

ɺ 2 ʨʘʟʘ ʫʚʝʣʠʯʝʥ ʩʨʦʢ ʥʦʨ-

ʤʘʪʠʚʥʦʡ ʩʣʫʞʙʳ ʪʨʫʙ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʚʝ-

ʜʝʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʠ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʝʤʦʥʪ 

ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʚ 2 ʨʘʟʘ 

ʨʝʞʝ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʫʢʘʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥ-

ʥʳʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʰʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʟʚʦʣʷʶʪ: 

- ʩʥʠʟʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʨʘʩ-

ʭʦʜʳ ʥʘ ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ; 

- ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʤʬʦʨʪʥʦʩʪʴ ʞʠ-

ʣʴʷ; 

- ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ ʠ 

ʩʥʠʟʠʪʴ ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʢʘ-

ʧʠʪʘʣʴʥʳʭ ʠ ʪʝʢʫʱʠʭ ʨʝʤʦʥʪʦʚ; 

- ʧʦʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʟʘʤʝʥʳ ʥʝʢʦʪʦʨʳʭ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ, ʠʥʞʝʥʝʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʥʘʥʦ, ʪʦʣʴʢʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦ-

ʚʘʮʠʦʥʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʧʨʦ-

ʜʫʢʮʠʠ ʩʦʢʨʘʪʠʪ ʢʦʤʤʫʥʘʣʴʥʳʝ ʧʣʘʪʝʞʠ ʙʦʣʝʝ ʯʝʤ 

ʥʘ 30%. 
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ʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. 

Abstract 

Considered the use of nanomaterials in construction. The analysis of the nanotechnology market. Their sig-

nificance for the modern development of the construction industry in relation to building materials has been de-

termined. 
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ɺɺɽɼɽʅʀɽ 

ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʙʳʣʠ ʩʬʦʨʤʫ-

ʣʠʨʦʚʘʥʳ ʚ ʉʐɸ, ʛʜʝ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩ-

ʥʦʚʥʳʝ ʮʝʣʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʪ.ʝ. ʩʦʟʜʘʥʠʝ 

ʫʩʪʨʦʡʩʪʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ 

ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʨʦʯʥʦʩʪʴʶ 

ʚʳʰʝ ʩʪʘʣʠ. ʈʳʥʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʉʐɸ ʜʦʩʪʠʛʘʝʪ 30 % ʚ ʛʦʜ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚr ʩʦʢʦʡ ʧʨʠʙʳʣʴʥʦʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. ʉʝʛʦʜʥʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ, ʢʘʢ ʗʧʦʥʠʷ, ʩʪʨʘʥʳ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʂʠ-

ʪʘʡ ʠ ʜʨ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʩʪʨʫʢʪʫʨ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʣʝʛʢʠʝ ʠ ʧʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʩʥʠʞʘʪʴ ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚ, ʩʥʠ-

ʞʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝ-

ʥʠʡ ʚ ʙʫʜʫʱʝʤ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʤʠ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʥʘʥʦʧʨʦ-

ʢʨʳʪʠʷ, ʥʘʥʦʙʝʪʦʥ, ʥʘʥʦʮʝʤʝʥʪ ʠ ʥʘʥʦʩʪʘʣʴ.  

ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʫʞʝ ʦʢʦʣʦ 20 % ʩʪʨʦʠʪʝʣʴ-

ʥʳʭ ʢʦʤʧʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʧʨʠ ʧʦ-

ʩʪʨʦʡʢʝ ʨʘʟʣʠʯʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ.  

ɺ ʈʦʩʩʠʠ ʨʘʟʚʠʪʠʝ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ï ʦʜʥʘ ʠʟ 

ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ [1]. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ï 

ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʟʜʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʥʦʤʘ-

ʪʝʨʠʘʣʦʚ. ʀʭ ʛʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʶʪʩʷ 

ʩʣʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ; ʦʩʦʙʳʝ ʩʚʦʡʩʪʚʘ ʧʦ ʧʨʦʯʥʦʩʪʠ, 

ʪʝʤʧʝʨʘʪʫʨʝ; ʧʨʦʮʝʩʩʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚʝʱʝʩʪʚ 

ʥʘ ʘʪʦʤʥʦ-ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ ʙʝʟ ʚʥʝʰʥʝʛʦ ʚʣʠʷʥʠʷ [2].  

ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʥʦʤʘʪʝ-

ʨʠʘʣʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʪʝʤ 

ʥʝ ʤʝʥʝʝ, ʠʭ ʜʦʣʷ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʤʝʥʝʝ 1 %. ɺ ʩʪʨʘʥʘʭ 

ʉʅɻ, ʢ ʧʨʠʤʝʨʫ, ʧʨʠʤʝʥʷʶʪʩʷ ʠʤʧʦʨʪʥʳʝ ʧʦʣʠ-

ʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ 

ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ: 

¶ ɺʳʩʦʢʦʧʨʦʯʥʳʡ ʙʝʪʦʥ, ʜʣʷ ʝʛʦ ʠʟʛʦʪʦʚʣʝ-
ʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʝ, ʥʘʥʦʨʘʟʤʝʨ-

ʥʳʝ ʯʘʩʪʠʮʳ. ʇʦ ʨʘʩʯʝʪʘʤ ʫʯʝʥʳʭ ʩʚʝʨʭʧʨʦʯʥʦʩʪʴ 

ʙʝʪʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦ 500 

ʣʝʪ. ʕʪʦʪ ʙʝʪʦʥ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʥʝʙʦʩʢʨʝʙʦʚ, ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ ʤʦʩʪʦʚ, 

ʟʘʱʠʪʥʳʭ ʦʙʦʣʦʯʝʢ ʘʪʦʤʥʳʭ ʨʝʘʢʪʦʨʦʚ ʠ ʜʨ. 

¶ ɺʳʩʦʢʦʧʨʦʯʥʘʷ ʩʪʘʣʴ, ʢʦʪʦʨʘʷ ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʜʦʨʦʞʥʳʭ ʦʙʲʝʢʪʦʚ. ʊʘʢʘʷ ʩʪʘʣʴ ʧʦʢʘ ʥʝ ʠʤʝʝʪ ʘʥʘ-

ʣʦʛʦʚ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʧʨʦʯʥʦʩʪʠ ʠ ʚʷʟʢʦʩʪʠ.  

¶ ʇʦʣʠʤʝʨʥʳʝ ʠ ʢʦʤʧʦʟʠʪʥʳʝ ʥʘʥʦʧʦʢʨʳ-
ʪʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʥʘ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. ʆʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʨʘʟ ʧʦʚʳʰʘʶʪ ʩʪʦʡʢʦʩʪʴ ʩʪʘʣʠ ʦʪ ʢʦʨʨʦʟʠʠ ʠ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʩʨʦʢ ʩʣʫʞʙʳ ʤʝʪʘʣʣʘ ʜʘʞʝ 

ʧʨʠ ʨʘʙʦʪʝ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ. 

¶ ʂʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʠʤʝʶʪ ʧʦ-

ʣʠʤʝʨʥʫʶ, ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʠʣʠ ʢʝʨʘʤʠʯʝʩʢʫʶ ʤʘʪ-

ʨʠʮʫ. ʊʠʧʠʯʥʳʤ ʠʭ ʧʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʦʤ-

ʧʦʟʠʪʳ ʩ ʫʛʣʝʚʦʣʦʢʥʘʤʠ ʠ ʩ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝʡ, 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʫʛʣʝʧʣʘʩʪʠʢʠ. 

¶ ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ ʩʪʝʢʣʦ, ʫʙʠʚʘʶʱʝʝ 

ʜʦ 99,9 % ʧʦʧʘʜʘʶʱʠʭ ʥʘ ʥʝʛʦ, ʤʠʢʨʦʙʦʚ ʠ ʛʨʠʙ-

ʢʦʚ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ ʩʪʝʢʣʘ ʩʦʜʝʨʞʘʪ ʠʦʥʳ ʩʝ-

ʨʝʙʨʘ, ʠʤʝʥʥʦ ʦʥʠ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʤʠʢʨʦʙʘʤʠ ʠ ʨʘʟ-

ʨʫʰʘʶʪ ʠʭ. ʊʘʢʦʡ ʥʘʥʦʤʘʪʝʨʠʘʣ ʩʧʝʮʠʘʣʠʩʪʳ 

ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʙʦʣʴʥʠʮʘʭ, ʘ ʪʘʢʞʝ ʚ 

ʚʘʥʥʳʭ ʢʦʤʥʘʪʘʭ ʞʠʣʳʭ ʜʦʤʦʚ, ʛʜʝ ʢʨʘʡʥʝ ʚʘʞʥʦ 

ʩʦʙʣʶʜʝʥʠʝ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ. 

¶ ʅʘʥʦʩʪʝʢʣʘ, ʠʤʝʶʱʠʝ ʩʧʝʮʠʘʣʴʥʦʝ ʧʦʢʨʳ-

ʪʠʝ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʧʦʧʘʜʘʶʱʠʝ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʩʪʝʢʣʘ ʚʦʜʘ ʠ ʛʨʷʟʴ ʩʪʝʢʘʝʪ ʩʦ ʩʪʝʢʣʘ. ʉʪʝʢʣʘ 

ʧʨʦʠʟʚʦʜʷʪ ʚ ɽʚʨʦʧʝ, ʠ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʠʭ ʥʝʜʝʰʝʚʦ. 
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¶ ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʣʝʥʢʠ ʜʣʷ ʟʘʱʠʪʳ ʮʚʝʪ-

ʥʳʭ ʧʣʘʩʪʠʢʦʚʳʭ ʦʢʦʥ ʦʪ ʠʥʬʨʘʢʨʘʩʥʦʛʦ (ʪʝʧʣʦ-

ʚʦʛʦ) ʠʟʣʫʯʝʥʠʷ. ʆʩʦʙʳʝ ʧʠʛʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʠʭ 

ʩʦʩʪʘʚ, ʦʪʨʘʞʘʶʪ ʜʦ 80 % ʠʥʬʨʘʢʨʘʩʥʳʭ ʣʫʯʝʡ, ʯʪʦ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʨʫʢʮʠʷʤ ʧʝʨʝʛʨʝʚʘʪʴʩʷ. ʊʘʢʘʷ 

ʧʣʝʥʢʘ ʟʘʤʝʪʥʦ ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʠ, ʯʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ, ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʥʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʤʝʱʝʥʠʷ. 

¶ ʅʘʥʦʧʦʢʨʳʪʠʷ, ʩʧʦʩʦʙʥʳʝ ʟʘʱʠʱʘʪʴ ʬʘ-

ʩʘʜʳ ʟʜʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʦʪ ʛʨʷʟʠ, ʥʦ ʠ ʦʪ ʧʣʝʩʝʥʠ, 

ʤʭʘ, ʛʨʠʙʢʘ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ [3].  

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʝʡʯʘʩ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ 

ʠʩʧʦʣʴʟʫʶʪ ʥʘʥʦʢʦʤʧʦʟʠʪʥʳʝ ʪʨʫʙʳ ʜʣʷ ʚʦʜʦʩʥʘʙ-

ʞʝʥʠʷ, ʦʪʦʧʣʝʥʠʷ ʠ ʛʘʟʦʩʥʘʙʞʝʥʠʷ. ɼʘʥʥʳʝ ʪʨʫʙʳ 

ʦʪʣʠʯʘʶʪ ʧʨʝʢʨʘʩʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʠ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ. 

ʍʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʝʪ ʩʪʝʢʣʦʧʣʘ-

ʩʪʠʢʦʚʘʷ ʢʦʤʧʦʟʠʪʥʘʷ ʘʨʤʘʪʫʨʘ. ʕʪʦʪ ʥʘʥʦʤʘʪʝ-

ʨʠʘʣ ʦʙʣʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ. ʂ ʦʯʝʚʠʜʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʧʝʨʝʜ ʘʥʘʣʦ-

ʛʦʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʘʣʳʡ ʫʜʝʣʝʥʥʳʡ ʚʝʩ, ʚ 4 ʨʘʟʘ 

ʤʝʥʴʰʠʡ, ʯʝʤ ʫ ʩʪʘʣʠ, ʭʠʤʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ ʠ ʚʳ-

ʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ. ʂʦʤʧʦʟʠʪʥʘʷ ʘʨʤʘʪʫʨʘ ʠʤʝʝʪ 

ʥʠʟʢʫʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʥʝ ʧʦʜʜʘʝʪʩʷ ʢʦʨʨʦʟʠʠ. 

ɸʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʫʛʣʝʨʦʜ-

ʥʳʝ ʥʘʥʦʪʨʫʙʢʠ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʩʪʨʦ-

ʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦ ʧʨʦʯʥʦʩʪʠ ʧʨʝʚʳʰʘʶʱʠʭ 

ʩʪʘʣʴ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʋʛʣʝʨʦʜʥʳʝ ʤʥʦʛʦʩʪʝʥʥʳʝ ʥʘʥʦʪʨʫʙʢʠ 

 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʦʭʦʪʥʦ ʙʝʨʫʪ ʥʘ ʚʦ-

ʦʨʫʞʝʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʬʠʥʘʥʩʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘ-

ʥʠʟʘʮʠʷʤʠ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʳʭ ʩʦʟʜʘʥʠʝ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠ ʯʠʩʪʳʭ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ, ʧʨʦʯʥʳʭ ʙʝʟ-

ʦʧʘʩʥʳʭ, ʚʳʛʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʉʨʝʜʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʣʘʥʝ ʜʦ-

ʨʦʞʥʳʭ ʨʘʙʦʪ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʩʧʦʩʦʙʳ 

ʫʢʣʘʜʢʠ ʭʦʣʦʜʥʦʛʦ ʘʩʬʘʣʴʪʘ, ʫʢʣʘʜʢʫ ʣʠʪʦʛʦ ʘʩ-

ʬʘʣʴʪʘ ʠ ʜʨ. ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠ 

ʥʘʥʦʧʣʝʥʢʘ ʜʣʷ ʜʦʨʦʛʠ ï ʵʪʦ ʵʤʫʣʴʩʠʦʥʥʦ-ʤʠʥʝ-

ʨʘʣʴʥʘʷ ʩʤʝʩʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʝʣʢʦʡ ʬʨʘʢʮʠʠ 

ʱʝʙʥʷ, ʙʠʪʫʤʥʦʡ ʵʤʫʣʴʩʠʠ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʥʘʧʦʣ-

ʥʠʪʝʣʝʡ. ʊʘʢʦʡ ʭʦʣʦʜʥʦʡ ʩʤʝʩʴʶ ʧʦʢʨʳʚʘʶʪ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʘʩʬʘʣʴʪʘ ʠ ʧʦʣʫʯʘʝʪʩʷ ʧʨʦʯʥʳʡ ʚʝʨʭʥʠʡ 

ʩʣʦʡ. ʃʶʙʦʧʳʪʥʦ, ʯʪʦ ʭʦʣʦʜʥʫʶ ʩʤʝʩʴ ʚʦʟʤʦʞʥʦ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʝ ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʭʦʜʥʦʡ ʠʣʠ ʧʨʠʮʝʧʥʦʡ 

ʩʤʝʩʠʪʝʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɺ ʤʘ-

ʰʠʥʝ ʙʳʩʪʨʦ ʩʤʝʰʠʚʘʶʪʩʷ ʜʨʦʙʣʝʥʳʡ ʱʝʙʝʥʴ, ʙʠ-

ʪʫʤʥʘʷ ʵʤʫʣʴʩʠʷ, ʚʦʜʘ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʥʘʧʦʣʥʠ-

ʪʝʣʠ. ɿʘʪʝʤ ʥʘʥʦʧʣʝʥʢʘ ʥʘʥʦʩʠʪʩʷ ʥʘ ʘʩʬʘʣʴʪ. ɼʣʷ 

ʟʘʩʪʳʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʠ ʵʪʦ 

ʦʯʝʥʴ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʘʜʦʣʛʦ ʥʝ ʟʘʢʨʳʚʘʝʪʩʷ 

ʜʚʠʞʝʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʊʘʢʞʝ ʦʯʝʚʠʜʥʳʤ ʧʣʶ-

ʩʦʤ ʥʘʥʦʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʭʚʘʪʳ-

ʚʘʪʴʩʷ ʩ ʚʣʘʞʥʳʤ ʜʦʨʦʞʥʳʤ ʧʦʣʦʪʥʦʤ.  

ʇʨʘʚʜʘ, ʝʩʪʴ ʠ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʉʨʝʜʠ 

ʥʠʭ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʠʞʝ 15 Áʉ; ʦʛʨʘʥʠʯʝʥʠʷ 

ʚ ʨʝʤʦʥʪʝ ʜʦʨʦʛ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʝ ʨʘʟʨʫʰʝʥʠʷ. 

ʕʢʩʧʝʨʪʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʥʘʥʦʧʣʝʥʢʘ ʧʦʟʚʦʣʷʝʪ 

ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʜʦʨʦʛʠ ʜʦ ʧʷʪʠ ʣʝʪ. ɽʱʝ 

ʦʜʠʥ ʩʦʚʨʝʤʝʥʥʳʡ ʥʘʥʦʤʘʪʝʨʠʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʨʝʤʦʥʪʘ ʠ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʜʦʨʦʛ, ʛʝʦʩʝʪʢʘ - ʨʫʣʦʥ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʷʯʝʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ.  

ɻʝʦʩʝʪʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʪʨʝ-

ʱʠʥ ʧʦʢʨʳʪʠʷ, ʩʤʝʱʝʥʠʶ ʩʣʦʝʚ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦ-

ʨr ʭ ʷʚʣʷʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝ ʜʦʨʦʛʠ. 

ʍʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʛʝʦʨʝʰʝʪʦʢ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʷʯʝʝʢ. ɻʝʦʨʝ-

ʰʝʪʢʘ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʠ ʟʘʢʨʝʧʣʷʝʪʩʷ ʧʦ ʢʨʘʶ ʜʦ-

ʨʦʛʠ. ʉ ʧʦʤʦʱʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʪʝʧʣʝʨʘ ʧʨʦ-

ʰʠʚʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʛʝʦʨʝʰʝʪʢʠ. ɿʘʪʝʤ ʷʯʝʡʢʠ ʨʝ-

ʰʝʪʢʠ ʟʘʧʦʣʥʷʶʪ ʦʩʦʙʦʡ ʩʤʝʩʴʶ. ʇʦʩʣʝ 

ʨʘʟʨʘʚʥʠʚʘʥʠʷ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʷʯʝʡʢʘʭ, ʛʨʫʥʪ ʫʧʣʦʪ-

ʥʷʝʪʩʷ ʢʘʪʢʦʤ. 

ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʫʞʝ ʥʝʤʘʣʦ ʧʨʠʤʝʨʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʅʘʧʨʠʤʝʨ, ʚ 2011 ʛ. ʚ ʂʠʪʘʝ ʙʳʣ ʧʦʩʪʨʦʝʥ ʦʧʝʨʥʳʡ 

ʪʝʘʪʨ. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ, ʪʘʢʞʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ï ʥʘʥʦʙʝʪʦʥ ʠ ʩʝʪʯʘ-

ʪʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʟʜʘʥʠʷ (ʨʠʩ. 2, 3).  
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ʈʠʩ. 2. ɿʜʘʥʠʝ ʦʧʝʨʥʦʛʦ ʪʝʘʪʨʘ ʚ ɻʫʘʥʯʞʦʫ (ʂʠʪʘʡ) 

 

 
ʈʠʩ. 3. ʉʝʪʯʘʪʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʤʝʥʝʥʥʳʝ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʧʝʨʥʦʛʦ ʪʝʘʪʨʘ  

ʚ ɻʫʘʥʯʞʦʫ (ʂʠʪʘʡ) 

 

ʋʯʝʥʳʝ ʩʢʣʦʥʷʶʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʥʘʥʦʩʪʨʫʢ-

ʪʫʨʠʨʦʚʘʪʴ ʩʣʝʜʫʝʪ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ. ʅʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʦ ʩʪʦʠʤʦʩʪʠ ʥʘʟʳʚʘʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ ʪʠʧʘ çʟʦʣʴ-ʛʝʣʴè ʠ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʶ-

ʱʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʤʠʢʨʦ-

ʚʟʨʳʚʘ. 

ɿɸʂʃʖʏɽʅʀɽ 

ʋʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʦʚʳʝ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʨʘʩʢʠ, ʵʤʘʣʠ, 

ʣʘʢʠ ʠ ʜʨ. ɿʘʩʣʫʞʠʚʘʶʱʠʤ ʦʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʥʦʧʦʢʨʳʪʠʷʤ ʩʪʘʣʘ ʠʤʠʪʘʮʠʷ 

ʵʬʬʝʢʪʘ ʣʝʧʝʩʪʢʦʚ ʣʦʪʦʩʘ, ʥʝʫʷʟʚʠʤʳʭ ʜʣʷ ʚʦʜʳ. ʂ 

ʧʨʠʤʝʨʫ, ʚ ʇʝʢʠʥʝ ʧʦʩʪʨʦʝʥ ɹʦʣʴʰʦʡ ʥʘʮʠʦʥʘʣʴ-

ʥʳʡ ʪʝʘʪʨ, ʢʫʧʦʣ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʥ ʠʟ ʩʪʝʢʣʘ ʠ ʪʠ-

ʪʘʥʘ ʠ ʦʙʨʘʙʦʪʘʥ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʥʘʥʦʧʦʢʨʳʪʠʝʤ, 

ʢʦʪʦʨʦʝ ʥʝ ʟʘʛʨʷʟʥʷʝʪʩʷ ʠ ʥʝ ʩʤʘʯʠʚʘʝʪʩʷ ʦʩʘʜʢʘʤʠ 

[4]. 

ʉʝʛʦʜʥʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚʩʝʚʦʟʤʦʞʥʳʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ. 

ʋʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʨʝʰʝʥʠʶ ʤʥʦʛʠʭ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʦʣʫʧʨʦʟʨʘʯʥʳʝ ʥʘʥʦʧʦ-

ʢʨʳʪʠʷ ʠʤʝʶʪ ʩʚʦʡʩʪʚʘ ʥʘʢʘʧʣʠʚʘʪʴ ʩʦʣʥʝʯʥʫʶ 

ʵʥʝʨʛʠʶ. ʇʦʤʠʤʦ ʜʠʟʘʡʥʝʨʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ, 

ʥʘʥʦʧʣʝʥʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʪ ʢʘʢ ʩʦʣʥʝʯʥʳʝ 

ʙʘʪʘʨʝʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʷ ʨʘʩʭʦʜʳ ʥʘ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʶ. 

ʀʥʪʝʨʝʩʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʟʨʘʯʥʳʭ ʥʘʥʦʛʝʣʝʡ. ʉʝʛʦʜʥʷ ʠʟ-ʟʘ ʟʚʫʢʦ- ʠ ʪʝʧ-

ʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠʭ ʧʨʠʤʝʥʷʶʪ ʢʘʢ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʢʨʦʚʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩ ʚʝʨʭʥʠʤ 

ʩʚʝʪʦʤ.  

ʉʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʦʥʘ 

ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ɹʝʟ 

ʧʨʝʫʚʝʣʠʯʝʥʠʷ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʥʘʥʦ-

ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʩʪʘʣʠ ʨʝʚʦʣʶʮʠʦʥʥʳʤ ʦʪʢʨʳʪʠʝʤ. ʇʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷ-

ʟʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ [5].  
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THE QUESTION OF THE FORMATION OF THE CONCEPT OF COMPLEX RECONSTRUCTION  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʦʡ ʢʦʥʮʝʧʮʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʝʨʨʠʪʦʨʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʧʦʜʭʦʜʦʚ ʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʨʝʤʦʥʪ 

ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʦ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʨʙʘʥʠʟʠʨʦ-

ʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

Abstract 

The article presents a study of the basic concept of reconstruction of territories, the formation of complex 

approaches to the reconstruction of spaces, due to the changing requirements for the urban environment. Cur-

rently, the reconstruction requires not only the restoration, repair of capital construction projects, but also the 

modernization of the public space of urban areas. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʬʦʨʪʥʘʷ ʩʨʝʜʘ, ʢʦʤʧʣʝʢʩʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʛʦʨʦʜʘ ʤʝʥʷʶʪʩʷ 

Keywords: comfortable environment, complex reconstruction, modernization of urban areas, cities are 

changing 

 

ʅʘ ʩʝʤʠʥʘʨʝ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘ-

ʮʠʠ ʛʦʨʦʜʦʚ, ʢʦʪʦʨʳʡ ʧʨʦʰʸʣ ʚ ʘʚʛʫʩʪʝ 1958 ʛʦʜʘ ʚ 

ɻʘʘʛʝ, ʙʳʣʦ ʧʨʦʚʦʟʛʣʘʰʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʦʙʥʦʚʣʝʥʠʷ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʩʦʟʥʘʪʝʣʴʥʦʝ ʠʟʤʝʥʝ-

ʥʠʝ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʟʜʘʥʠʝ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʠ ʨʘʙʦʪʳ 

ʛʨʘʞʜʘʥ ʧʫʪʸʤ ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ [1]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʠ ʚʳʨʘʙʦʪʘʥʳ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʧʨʦʜʣʝʥʠʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʣʦʞʠʚ-

ʰʠʭʩʷ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʘʢ-

ʪʠʚʠʟʘʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʛʦʨʦʜʩʢʠʭ ʩʪʨʫʢʪʫʨ, 

ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʨʘʣʴʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟ-

ʥʦʩʦʚ ʧʝʨʝʩʪʘʣʠ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʧʦ ʦʙʝʩʧʝʯʝ-

ʥʠ ʁʥʘʩʝʣʝʥʠʷ ʢʦʤʬʦʨʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʞʠʚʘ-

ʥʠʷ ʠ ʪʨʫʜʘ.  

ʅʦ ʩ ʫʯʸʪʦʤ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʘ ʪʘʢʞʝ 

ʚʟʷʪʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʢʫʨʩʘ ʥʘ ʧʦʚʳʰʝʥʠʷ ʜʝ-

ʥʝʞʥʦʡ ʚʳʛʦʜʳ ʧʦʥʷʪʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʛʦʨʦʜʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʪʝʨʧʝʣʦ ʠʟʤʝʥʝʥʠʝ ʠ ʩʘʤ ʧʨʦʮʝʩʩ 

ʙʳʣ ʜʦʩʪʘʪʦʯʥʦ ʫʧʨʦʱʸʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʝ-

ʨʝʭʦʜ ʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚʝʪʭʦʛʦ ʞʠʣʴʷ ʠ ʥʝʙʣʘʛʦʧʦ-

ʣʫʯʥʳʭ ʨʘʡʦʥʦʚ ʚ ʚʠʜʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʵʪʘʞ-

ʥʳʭ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ. ɺ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢ-

ʪʠʢʝ 1960ð70-ʭ ʛʦʜʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʚ ʉʉʉʈ 

ʦʟʥʘʯʘʣʘ ʩʥʦʩ ʠ ʩʤʝʥʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʩʪʨʦʡʢʠ 

ʥʦʚʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʞʠʣʳʝ ʜʦʤʘ ʩʪʘʨʦʡ ʟʘʩʪʨʦʡʢʠ ʧʫ-

ʪʸʤ ʚʟʨʳʚʘ ʩʥʦʩʠʣʠ ʠ ʩʪʨʦʠʣʠ ʥʦʚʳʝ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ ʨʘʟʚʠʚʘʶʪʩʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʙʣʘʛʦʜʘʨʷ ʟʘʢʨʝʧʣʝʥʠʶ ʚ ʧ. 1,2 ʩʪ. 40 ʂʦʥʩʪʠʪʫʮʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦ ʪʦʤ, ʯʪʦ ʟʘʢʨʝʧʣʝʥʦ 

ʧʨʘʚʦ ʥʘ ʞʠʣʠʱʝ ʫ ʢʘʞʜʦʛʦ ʠ ʪʘʢʞʝ ʩʦ ʩʪʦʨʦʥʳ ʦʨ-

ʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʠʩʧʦʣʥʝ-

ʥʠʷ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ ʟʘʢʦʥʘ, ʧʦʦʱʨʷʝʪʩʷ ʞʠʣʠʱʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ɺ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʢʦʜʝʢʩʝ ʟʘ-

ʢʨʝʧʣʝʥʦ ʪʦʣʴʢʦ ʧʦʥʷʪʠʝ ʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢ-

ʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢ-

ʪʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʨʦʡʩʪʚʦ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ 

ʨʝʰʝʥʠʡ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ɺ ʮʝ-

ʣʦʤ, ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʝʪ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʚʠʜʘ 

ʨʘʙʦʪ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʦʥʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʚʠʜʳ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦ-

ʚʦʜʠʪʩʷ: 

- ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʬʫʥʢʮʠʡ ʦʙʲʝʢʪʘ; 

- ʩ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʡ ʦʙʲʝʢʪʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʪʘʥʜʘʨʪʥʳʝ ʩʧʦʩʦʙʳ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʡ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʧʨʠʰʣʦ ʧʦʥʠʤʘʥʠʝ 

ʪʦʛʦ, ʯʪʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʦ-

ʨʦʜʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʟʘ-

ʩʪʨʦʡʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʥʠʨʦʚʘʪʴ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʦʨʦʜ-

ʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʙʦʣʝʝ ʧʦʣʥʦ. ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʠʟʤʝʥʠʪ ɹʦʪʥʦʰʝʥʠʝ ʢ ʛʦʨʦʜʩʢʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ, ʚ 

ʞʠʣʦʡ ʟʦʥʝ ʠ ʚʦʦʙʱʝ ʢ ʬʫʥʢʮʠʷʤ ʚ ʛʦʨʦʜʝ. ʕʪʦ ʠ 

ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʩʪʘʣʦ ʫʜʝʣʷʪʴʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘ-

ʥʠʝ ʨʘʟʚʠʪʠʶ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʨʝ-

ʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʌʦʨʤʠʨʦʚʘʣʩʷ ʥʦ-

ʚʳʡ ʧʦʜʭʦʜ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʥʘ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦ-

ʨʠʷʭ ʧʦʜʣʝʞʘʱʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ: ʦʪ ʧʨʦʩʪʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʠ ʢʦʤʬʦʨʪʥʳʤ ʞʠʣʴʸʤ ʜʦ 
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ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʚʢʣʶʯʘʶʱʠʭ ʚ 

ʩʝʙʷ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ ʨʝʩʪʘʚʨʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʟʜʘʥʠʡ, ʫʜʝʣʷʶʱʠʭ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʩʦ-

ʮʠʘʣʴʥʦʡ ʠ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʥʘ ʫʨʙʘʥʠʟʠ-

ʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ.  

ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʧʝʨʠʦʜʦʚ ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ, 

ʢʦʥʮʝʧʮʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʙʳʣʘ 

ʦʯʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ. ʀ ʧʦ ʠʪʦʛʫ ʩʣʦʞʠʣʘʩʴ 

ʦʩʥʦʚʘ ʧʦʥʷʪʠʷ ʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ï ʚ ʥʸʤ ʟʘʣʦʞʝʥʦ 

ʥʝ ʦʪʜʝʣʴʥʦʝ ʟʜʘʥʠʝ, ʘ ʢʦʤʧʣʝʢʩ: ʤʠʢʨʦʨʘʡʦʥ, ʢʚʘʨ-

ʪʘʣ, ʛʨʫʧʧʘ ʟʜʘʥʠʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʨʝʘʛʠʨʫʝʪ ʢʦʤ-

ʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʟʘʜʘʯʠ ʠ ʧʦʟ-

ʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ, ʵʬʬʝʢʪʠʚʥʳʝ ʨʝ-

ʰʝʥʠʷ, ʦʪʚʝʯʘʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʚʷʟʴ ʨʘʟʣʠʯʥʳʭ ʝʜʠʥʠʮ ʧʣʘʥʠʨʦ-

ʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʨʨʠʪʦʨʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦ-

ʥʷʪʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʆʜʥʘʢʦ, ʪʝʭʥʦ-

ʣʦʛʠʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘ-

ʶʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ 

ʢʘʞʜʳʤ ʜʥʸʤ ʪʨʝʙʫʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ. ʊʝʧʝʨʴ ʢʦʤ-

ʬʦʨʪʥʦʝ ʛʦʨʦʜʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʪʘʢ ʞʝ ʫʯʸʪ ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢʦʤ-

ʬʦʨʪʥʦʩʪʠ, ɻ ʢʦʣʦʛʠʯʥʦʩʪʠ, ɻ ʩʪʝʪʠʯʥʦʩʪʠ, ʧʨʦʞʠʚʘ-

ʥʠʷ.  

ɼʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʘʢʞʝ ʩʪʦʠʪ ʧʨʠʥʷʪʴ ʧʦʣʦ-

ʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʥʘ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʦʩʥʦʚʝ. ɼʦʣʞʥʳ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦ-

ʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʷʤ ʦʪ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʘ ʪʘʢʞʝ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʥʷʪʘ 

ʞʠʪʝʣʷʤʠ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʠʟʤʝʥʝʥʠʷʭ ʚ ʛʨʘ-

ʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʪʝʨʨʠʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʘʢ ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʪʘʢ 

ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʚ ʵʪʦʤ 

ʧʣʘʥʝ ʧʨʠʚʝʜʸʪ ʢ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʧʦ ʚʳʩʦʢʦʤʫ 

ʢʘʯʝʩʪʚʫ ʞʠʣʦʡ ʩʨʝʜʳ. 

ʄʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ, 

ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʩʧʣʘʥʠʨʦʚʘʥʳ ʢʘʢ ʠʪʦʛ, ʥʦ 

ʜʦʣʞʥʳ ʪʘʢʞʝ ʙʳʪʴ ʜʝʪʘʣʴʥʦ ʧʨʦʨʘʙʦʪʘʥʳ ʚʩʝ 

ʵʪʘʧʳ ʠ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ʏʪʦʙʳ ʙʫʜʫʱʠʝ 

ʫʣʫʯʰʝʥʠʷ ʥʝ ʙʳʣʠ ʦʤʨʘʯʝʥʳ ʥʝʜʦʚʦʣʴʩʪʚʦʤ ʞʠ-

ʪʝʣʝʡ ʦʪ ʩʘʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ. ɺ ʭʦʜʝ ʥʝ ʨʘʙʦʪ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʪʝʨʷʥʳ ʧʘ-

ʤʷʪʥʠʢʠ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ, ʤʘʩʩʠʚʳ ʟʝʣʸʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʠ ʜʨʫʛʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʘʞʥʳʝ ʦʙʲʝʢʪ rʪʝʨʨʠʪʦʨʠʠ. 

ʆʩʥʦʚʥʳʤ ʧʣʘʥʠʨʦʚʦʯʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʪʨʫʢ-

ʪʫʨʳ ʩʣʦʞʠʚʰʝʡʩʷ ʟʘʩʪʨʦʡʢʠ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʷʚʣʷ-

ʝʪʩʷ ʢʚʘʨʪʘʣ. ʂʦʤʧʣʝʢʩʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʞʠʣʦʛʦ 

ʢʚʘʨʪʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʤʠ ʢʘʢ ʩʧʦʩʦʙ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʞʠʣʦʡ ʩʨʝʜʳ. 

ɾʠʣʦʡ ʢʚʘʨʪʘʣ ð ʵʪʦ ʪʨʘʜʠʮʠʦʥʥʳʡ, ʧʝʨʚʠʯ-

ʥʳʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʡ ʠ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠ-

ʣʦʡ ʟʘʩʪʨʦʡʢʠ. ʊʘʢʠʝ ʩʚʦʡʩʪʚʘ ʢʚʘʨʪʘʣʘ, ʢʘʢ ʚʳʩʦ-

ʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʟʘʤʢʥʫʪʳʡ ʧʝʨʠʤʝʪʨ, 

ʫʜʦʙʥʳʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʤʠʢʨʦʢʣʠ-

ʤʘʪʘ, ʫʜʦʙʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ ʜʘʶʪ 

ʦʩʥʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʦʩʪʥʦʛʦ 

ʦʙʲʝʢʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʦʜ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʞʠʣʦʛʦ 

ʢʚʘʨʪʘʣʘ ʧʦʥʠʤʘʝʪʩʷ ʝʜʠʥʦʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʧʦ ʢʦʨʝʥʥʦʤʫ ʧʝʨʝʫʩʪʨʦʡʩʪʚʫ ʧʣʘʥʠʨʦ-

ʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʦʛʦ ʢʚʘʨʪʘʣʘ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʠʩʪʦʨʠʢʦ-ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʛʨʘʜʦʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʦʩʥʦʚʥʦʡ ʫʢʣʦʥ ʜʝʣʘʝʪʩʷ ʥʘ ʢʦʤ-

ʧʣʝʢʩʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʤʝʪʦʜʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʦʟ-

ʚʦʣʷʶʱʠʭ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʦʣʥʦʛʦ ʩʥʦʩʘ ʩʪʘʨʦʡ 

ʟʘʩʪʨʦʡʢʠ, ʘ ʧʝʨʝʡʪʠ ʢ ʝ yʢʦʤʧʣʝʢʩʥʦʡ ʤʦʜʝʨʥʠʟʘ-

ʮʠʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʢʨʫʧʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, 

ʥʘʮʝʣʝʥʥʳʡ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ, ʟʘʬʠʢ-

ʩʠʨʦʚʘʥʥʳʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʩ ʫʯʸ-

ʪʦʤ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʥʘ ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʠ ʥʘ ʧʝʨʩʧʝʢ-

ʪʠʚʫ. 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʣʦʞʠʚ-

ʰʠʭʩʷ ʨʘʡʦʥʦʚ ʛʦʨʦʜʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʨʷʜʫ ʪʘʢʠʭ ʧʨʦ-

ʙʣʝʤ, ʚʘʞʥʦʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʚʸʨʥʫʪʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʨʠʥʮʠʧʘ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ [2]. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʧʣʘʥʠʨʦʚʘ-

ʥʠʶ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʨʦ-

ʮʝʩʩ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʥʘʟʳʚʘʶʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʦʥʷʪʠʝ ʢʦʤʧʣʝʢʩʥʦʩʪʠ 

ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲ-

ʝʢʪʦʚ, ʥʦ ʠ ʤʝʪʦʜʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʨʝ-

ʰʝʥʠʡ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʨʘ-

ʙʦʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʝʸ ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʢʘʢ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʜʣʷ 

ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝʪ ʵʪʦ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʧʨʦʚʦʜʠ-

ʤʳʭ ʨʘʙʦʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʧʨʦʞʠʚʘʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʪ:  

- - ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʦʙʥʦʚʣʝʥʠʶ 

ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ (ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ, ʢʦʤʤʫʥʠʢʘ-

ʮʠʡ, ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ) ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʛʦ ʨʘʡ-

ʦʥʘ ʠʣʠ ʢʚʘʨʪʘʣʘ; 

- - ʜʦʚʝʜʝʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʜʦ ʥʦʨʤʘʪʠʚ-

ʥʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʟʘʠʤʦʩʚʷʟʘʥ-

ʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ 

ʞʝ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʳʜʝʣʷʝʪʩʷ ʨʦʣʴ ʚ ʩʧʣʘʥʠʨʦʚʘʥ-

ʥʦʤ ʧʨʦʝʢʪʝ ʚ ʥʝʠʟʤʝʥʸʥʥʦʤ ʚʠʜʝ. ʇʝʨʝʜ ʨʘʟʨʘʙʦʪ-

ʢʦʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʝʢʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʛʦʨʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʧʦʪʨʝʙ-

ʥʦʩʪʷʤ ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ, ʠʥʚʝʩʪʦʨʦʚ, ʘʜʤʠʥʠʩʪʨʘ-

ʮʠʠ ʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ [3]. 
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EFFECT OF INCREASED TEMPERATURES ON CHARACTERISTICS OF 

POLYVINYL CHLORIDE  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʭ ʠʟʤʝʥʝʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ 

ʚʣʠʷʥʠʝ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʦʝ ʥʝʛʘ-

ʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

Abstract 

At the present time in the study of the characteristics of building materials, much attention is paid to their 

change in the process of operation under the influence of adverse conditions. This allows you to predict the per-

formance and durability of the material. The article discusses the effect of elevated temperatures on the charac-

teristics of polyvinyl chloride. It is established that this negative impact has a significant impact on the structure 

of the material under study. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ, ʧʨʦʯʥʦʩʪʴ, ʪʚʝʨʜʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ. 

Keywords: polyvinyl chloride, strength, hardness, temperature. 

 

ʇʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʚʠʥʠʣ-

ʭʣʦʨʠʜʘ (ʇɺʍ) ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʨʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠ-

ʘʣʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʘʛʨʝʚʫ, ʢʦʪʦʨʳʝ ʠʥʠʮʠʠʨʫʶʪ 

ʧʨʦʪʝʢʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʚʦ-

ʜʷʱʠʭ ʢ ʠʭ ʩʪʘʨʝʥʠʶ, ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʚʳʭʦʜʫ 

ʤʘʪʝʨʠʘʣʘ ʠʟ ʩʪʨʦʷ. ɼʝʡʩʪʚʠʝ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝ-

ʨʘʪʫʨ ʤʦʜʝʣʠʨʦʚʘʣʦʩʴ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʨʤʦʢʘʤʝʨʝ 

ʚ ʢʦʪʦʨʦʡ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʝʚʘʪʝʣʴ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʜʠʘ-

ʧʘʟʦʥʝ ʦʪ 40 ʜʦ 80 ƺʉ. ʀʟʤʝʥʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʧʦʩʣʝ 25, 50, 75, 100 ʠ 

125 ʯʘʩʦʚ ʪʝʧʣʦʚʦʛʦ ʩʪʘʨʝʥʠʷ. 
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ʘ, ʙ ï 25 ʯʘʩʦʚ; ʚ, ʛ ï 50 ʯʘʩʦʚ; ʜ, ʝ ï 75 ʯʘʩʦʚ;  

ʞ, ʠ, ʢ ï 100 ʯʘʩʦʚ; ʣ, ʤ ï 125 ʯʘʩʦʚ 

 

ʈʠʩʫʥʦʢ 1. ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ  

ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

 

ɼʝʡʩʪʚʠʝ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʤʦʜʝʣʠʨʦʚʘʣʦʩʴ ʪʝʧʣʦʚʳʤ ʩʪʘʨʝ-

ʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʚʥʝʰ-

ʥʝʛʦ ʚʠʜʘ ʦʙʨʘʟʮʦʚ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʦʪ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʀʟ ʨʠʩʫʥʢʘ 1ʚʠʜʥʦ, ʯʪʦ ʫʞʝ ʧʦʩʣʝ 25 ʯʘʩʦʚ 

ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʦʙʨʘʟʮʳ ʧʦʣʠ-

ʚʠʥʠʣʭʣʦʨʠʜʘ ʠʩʧʳʪʳʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʜʝʬʦʨ-

ʤʘʮʠʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʷʤʦʣʠʥʝʡʥʦ-

ʩʪʠ ʦʙʨʘʟʮʦʚ. ɿʘʱʠʪʥʘʷ ʧʣʝʥʢʘ ʦʙʨʘʟʮʦʚ ʥʘʯʠʥʘʝʪ 

ʦʪʩʣʘʠʚʘʪʴʩʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʤʝʥʝʥʠʷ ʪʦʣʴʢʦ ʫʩʠʣʠʚʘʶʪʩʷ. 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʦʙʨʘʟʮʦʚ 

ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʬʦʨʤʫʣʝ [1] ʧʦʩʣʝ 25, 50, 75, 100 ʠ 125 ʯʘʩʦʚ ʪʝʧʣʦ-

ʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ 

ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 2 

 
ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ  

ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

 

ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʧʨʦʯʥʦʩʪʠ 

ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʦʙʨʘʟʮʦʚ ʧʦʣʠʚʠʥʠʣʭʣʦ-

ʨʠʜʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʠʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ, ʧʦʜʯʠʥʷ-

ʝʪʩʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (ů = -0,736ln(t) 

+ 23,506) ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ RĮ = 0,9618. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ 

ʠʟʛʠʙʝ ʧʘʜʘʝʪ ʚʧʝʨʚʳʝ ʯʘʩʳ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ. ɼʘʣʝʝ ʧʘʜʝʥʠʝ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʠ ʧʦ-

ʩʣʝ ʜʝʡʩʪʚʠʷ 125 ʯʘʩʦʚ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʧʦʣʠʚʠʥʠʣʭʣʦ-

ʨʠʜʘ ʩʥʠʞʘʝʪʩʷ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʧʦʯʪʠ ʥʘ 30 %, 

ʧʨʠ ʵʪʦʤ ʫʞʝ ʚʧʝʨʚʳʝ ʯʘʩʳ ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 25 

%. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯ-

ʥʦʩʪʠ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜ-

ʥʦʡ ʦʪ ʧʨʠʚʝʜʝʥʥʦʡ ʬʫʥʢʮʠʠ. 

ʊʚʝʨʜʦʩʪʴ ʧʦ ɹʨʠʥʝʣʣʶ ʦʙʨʘʟʮʦʚ ʧʦʣʠʚʠʥʠʣ-

ʭʣʦʨʠʜʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʫʣʝ [2] 

ʧʦʩʣʝ 25, 50, 75, 100 ʠ 125 ʯʘʩʦʚ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʪʚʝʨʜʦʩʪʴ ʧʦ 

ɹʨʠʥʝʣʣʶ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʈʠʩʫʥʦʢ 3. ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ  

ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

 

ʀʟ ʛʨʘʬʠʢʘ (ʨʠʩʫʥʦʢ 3) ʚʠʜʥʦ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ ʦʪ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʪʘʢʞʝ ʢʘʢ ʠ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʠ 

ʧʣʦʪʥʦʩʪʴ, ʧʦʜʯʠʥʷʝʪʩʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʟʘʚʠʩʠ-

ʤʦʩʪʠ (HWB = -0,655ln(t) + 5,1654) ʩ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʤ ʢʦʨʨʝʣʷʮʠʠ RĮ = 0,9911. ɹʣʠʟʦʩʪʴ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʢ ʝʜʠʥʠʮʝ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʘʧ-

ʧʨʦʢʩʠʤʘʮʠʷ ʧʨʦʚʝʜʝʥʘ ʚʝʨʥʦ, ʠ ʚʳʙʨʘʥʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʝʪ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝ-

ʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ ʧʣʠʪ ʧʦʣʠʚʠʥʠʣʭʣʦ-

ʨʠʜʘ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ. ʊʘʢʞʝ ʢʘʢ ʠ ʜʣʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʧʦʧʝ-

ʨʝʯʥʦʤ ʠʟʛʠʙʝ ʧʨʦʮʝʩʩ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʪʝ-

ʢʘʝʪ ʚʧʝʨʚʳʝ ʯʘʩʳ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘ-

ʪʫʨ (ʯʝʨʝʟ 25 ʯʘʩʦʚ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘ-

ʪʫʨ ʩʥʠʞʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ ʧʦʯʪʠ ʚ 3 

ʨʘʟʘ), ʘ ʟʘʪʝʤ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝ-

ʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟ-

ʚʦʜʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʬʫʥʢʮʠʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʚʣʠʷʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥ-

ʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʚʠʥʠʣʭʣʦ-

ʨʠʜʘ ʠ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦ-

ʩʪʷʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʦʝ ʥʝʛʘ-

ʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ. ʇʦʣʠʚʠʥʠʣʭʣʦʨʠʜ ʚ ʫʩʣʦ-

ʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ (ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʥʝ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʠ), ʪʘʢ ʢʘʢ ʧʦʩʣʝ 25 ʯʘʩʦʚ ʜʝʡ-

ʩʪʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʝʛʦ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʥʠʞʘʶʪʩʷ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ. 
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COLOR ANIMALS FROM THE POINT OF VIEW OF MATHEMATICS  

 

ɸʥʥʦʪʘʮʠʷ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʜʦ ʢʦʥʮʘ ʥʝʜʦʢʘʟʘʥʥʦʩʪʴʶ ʧʨʠʦʙʨʝʪʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʨʘʩʮʚʝʪʦʢ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʮʚʝʪʥʦʩʪʠ. 

Abstract 

The relevance of the chosen topic is due to the lack of evidence of the acquisition of different colors in different 

species of animals. Theoretical aspects of the mechanism of formation of color. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʮʚʝʪʢʘ, ʘʢʪʠʚʘʪʦʨ, ʠʥʛʠʙʠʪʦʨ, ʧʷʪʥʘ. 

Key words: coloring, activator, inhibitor, spots. 

 

ɺ ʧʨʠʨʦʜʝ ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʞʫʱʠʤʩʷ ʙʝʩʢʦʥʝʯ-

ʥʳʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʮʚʝʪʦʢ ʦʪ ʧʦʣʦʩʦʢ ʥʘ 

ʢʦʨʦʚʝ ʜʦ ʧʦʣʦʩʦʢ ʥʘ ʨʳʙʝ-ʭʠʨʫʨʛ, ʜʦ ʧʷʪʠʥ ʠ ʧʦ-

ʣʦʩʦʢ ʥʘ ʛʝʧʘʨʜʝ. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʚ ʦʩʥʦʚʝ ʦʛʨʦʤ-

ʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʢʨʘʩʦʢ ʰʢʫʨʳ ʫ ʞʠʚʦʪʥʳʭ, 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʧʨʠʨʦʜʝ, ʣʝʞʠʪ ʝʜʠʥʳʡ ʤʝʭʘ-

ʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ. ʈʝʟʫʣʴʪʘʪʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʦʪʢʨʳʚʘʶʪ ʙʠʦʣʦʛʘʤ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ [1, c. 495]. 

ɸʣʘʥ ʊʴʶʨʠʥʛ, ʙʨʠʪʘʥʩʢʠʡ ʤʘʪʝʤʘʪʠʢ, ʥʘʠʙʦ-

ʣʝʝ ʠʟʚʝʩʪʥʳʡ ʧʦ ʨʘʙʦʪʝ ʥʘʜ ʨʘʩʰʠʬʨʦʚʢʦʡ ʢʦʜʦʚ 

ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦ-

ʰʣʦʛʦ ʚʝʢʘ ʧʨʠʜʫʤʘʣ ʥʘʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʘ-

ʚʠʣ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʚʩʝʚʦʟ-

ʤʦʞʥʳʝ ʨʘʩʮʚʝʪʢʠ.  

 

 
ɸʣʘʥ ʊʴʶʨʠʥʛ 

ʇʨʘʚʠʣʦ ʟʚʫʯʘʪ ʧʨʠʤʝʨʥʦ ʪʘʢ: ʨʝʛʫʣʷʨʥʦ ʧʦ-

ʚʪʦʨʷʶʱʠʝʩʷ ʫʟʦʨʳ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩʦ-

ʟʜʘʶʪʩʷ ʧʘʨʦʡ ʚʝʱʝʩʪʚ-ʤʦʨʬʦʛʝʥʦʚ, ʦʜʥʦ ʠʟ ʢʦʪʦ-

ʨʳʭ ʨʘʙʦʪʘʝʪ ʢʘʢ ʘʢʪʠʚʘʪʦʨ, ʘ ʜʨʫʛʦʝ ʢʘʢ ʠʥʛʠʙʠ-

ʪʦʨ, ʪʦ ʝʩʪʴ çʚʢʣʶʯʘʪʝʣʴè ʠ çʚʳʢʣʶʯʘʪʝʣʴè. 

ʄʦʨʬʦʛʝʥʘʤʠ ʥʘʟʳʚʘʶʪ ʚʩʝ ʚʝʱʝʩʪʚʘ, ʦʧʨʝʜʝʣʷʶ-

ʱʠʝ ʧʦʚʝʜʝʥʠʝ ʠ ʩʫʜʴʙʫ ʢʣʝʪʦʢ, ʠʭ ʚʦʩʧʨʠʥʠʤʘʶ-

ʱʠʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ (ʢʦʥʮʝʥʪʨʘʮʠʠ) ʚʝʱʝ-

ʩʪʚʘ ʚ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʤʥʦʛʦʢʣʝʪʦʯʥʦʛʦ ʟʘʨʦʜʳʰʘ. 

( ) ( ), ,       ,x y

x x
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ɺ ʢʘʞʜʦʤ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʨʛʘʥʠʟʤʝ ʝʩʪʴ ʜʚʘ 

ʚʝʱʝʩʪʚʘ: ʘʢʪʠʚʘʪʦʨ ʠ ʠʥʛʠʙʠʪʦʨ. ɸʢʪʠʚʘʪʦʨ ʫʩʢʦ-

ʨʷʝʪ ʪʝʤʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʠʭ ʚʝʱʝʩʪʚ, ʪʦʛʜʘ ʢʘʢ 

ʠʥʛʠʙʠʪʦʨ ʟʘʤʝʜʣʷʝʪ ʠʭ [5]. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠʭ 

ʦʪʥʦʰʝʥʠʷ ʧʦʭʦʞʠ ʥʘ ʭʠʱʥʠʢʦʚ ʠ ʜʦʙʳʯʫ. ʅʘʧʨʠ-

ʤʝʨ, ʯʝʤ ʙʦʣʴʰʝ ʢʨʦʣʠʢʦʚ ʘʢʪʠʚʘʪʦʨʦʚ, ʪʝʤ ʙʦʣʴʰʝ 

ʦʥʠ ʩʜʝʣʘʶʪ ʧʦʪʦʤʩʪʚʘ, ʥʦ ʙʦʣʴʰʘʷ ʧʦʧʫʣʷʮʠʷ ʢʨʦ-

ʣʠʢʦʚ ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʜʣʷ ʣʠʩ 

ʠʥʛʠʙʠʪʦʨʦʚ. ʏʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩʣʦ ʣʠʩ ʠ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʨʦʣʠʢʦʚ, ʯʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʣʠʩ. ɺʦʪ ʪʦʣʴʢʦ ʧʨʘʚʠʣʘ 

ʊʴʶʨʠʥʛʘ ʛʦʚʦʨʷʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝ ʧʦʧʫʣʷʮʠʡ 

ʭʠʱʥʠʢʦʚ ʠ ʜʦʙʳʯʠ ʨʘʩʪʫʪ ʠ ʠʭ ʘʨʝʘʣʳ ʦʙʠʪʘʥʠʷ, 

ʪʦʣʴʢʦ ʣʠʩʘʤ ʥʫʞʥʦ ʙʦʣʴʰʝ ʤʝʩʪʘ, ʪʘʢ ʯʪʦ ʠʭ ʘʨʝʘʣ 

ʦʙʠʪʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʳʩʪʨʝʝ. ɺ ʩʢʦʨʝʝ ʣʠʩʳ ʟʘ-

ʧʦʣʦʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ ʤʝʩʪʥʦʩʪʴ, ʘ ʚ ʮʝʥʪʨʝ ʧʨʦ-

ʜʦʣʞʘʶʪ ʨʘʟʤʥʦʞʘʪʩʷ ʢʨʦʣʠʢʠ. ɽʩʣʠ ʠʟʚʝʩʪʥʦ ʘʥʘ-

ʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʪʦ, ʧʨʠʜʘʚʘʷ 

n ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʥʘʯʝʥʠʷ 1,2, 3é, ʤʦʞʥʦ ʥʘʡʪʠ 

ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʯʣʝʥʦʚ ʨʷʜʘ [2, ʩ. 3]. ɺʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʚ ʮʝʥʪʨʝ ʤʳ ʧʦʣʫʯʘʝʤ ʧʷʪʥʦ ʘʢʪʠʚʘʪʦʨʘ ʦʢʨʫ-

ʞʸʥʥʦʝ ʠʥʛʠʙʠʪʦʨʦʤ ʠ ʪʘʤ, ʛʜʝ ʘʢʪʠʚʘʪʦʨʘ ʙʦʣʴʰʝ 
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ʦʥ ʚʳʟʳʚʘʝʪ ʢʘʢʠʝ-ʪʦ ʠʟʤʝʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚʳʨʘ-

ʙʦʪʢʫ ʧʠʛʤʝʥʪʘ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʡ ʚʳʣʠʚʘʝʪʩʷ ʚ 

ʧʷʪʥʳʰʢʦ ʮʚʝʪʘ [6, 7]. ʂʨʘʩʦʪʘ ʪʝʦʨʠʠ ʊʴʶʨʠʥʛʘ ʚ 

ʪʦʤ, ʯʪʦ ʤʝʥʷʷ ʧʝʨʝʤʝʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʩʢʦʨʦʩʪʴ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʱʝʩʪʚ ʠʣʠ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʠʩʪʝʤʳ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʘʤʳʝ ʨʘʟʥʳʝ ʨʘʩʮʚʝʪʢʠ [4].  

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʘʯʘʪʴ ʩ ʧʷʪʥʳʰʝʢ ʘʢʪʠʚʘʪʦ-

ʨʦʚ ʚ ʤʦʨʝ ʠʥʛʠʙʠʪʦʨʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʫʯʘ ʧʷʪ-

ʥʳʰʝʢ, ʢʘʢ ʫ ʛʝʧʘʨʜʘ, ʘ ʝʩʣʠ ʩʠʩʪʝʤʘ ð ʵʪʦ ʫʟʢʘʷ 

ʧʦʣʦʩʢʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʣʦʩʢʠ, ʢʘʢ ʫ ʟʤʝʡ ʠʣʠ 

ʥʘ ʭʚʦʩʪʝ ʫ ʤʥʦʛʠʭ ʞʠʚʦʪʥʳʭ, ʘ ʝʩʣʠ ʞʝ ʘʢʪʠʚʘʪʦʨ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʳʩʪʨʝʝ, ʦʥ ʤʦʞʝʪ ʚʳʪʝʢʘʪʴ ʠʟ 

ʧʷʪʝʥ ʠ ʩʦʝʜʠʥʷʪʩʷ ʩ ʜʨʫʛʠʤʠ ʧʷʪʥʘʤʠ ʘʢʪʠʚʘʪʦʨʘ 

ʩʦʟʜʘʚʘʷ ʨʘʩʮʚʝʪʢʫ ʪʠʧʘ ʣʘʙʠʨʠʥʪ, ʢʘʢ ʫ ʷʱʝʨʠʮ. 

ɹʦʣʝʝ ʪʦʛʦ ʧʨʘʚʠʣʘ ʊʴʶʨʠʥʛʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʮʚʝʪʦʢ ʩʠʣʴʥʦ ʥʘʧʦʤʠʥʘʶ-

ʱʠʭ ʧʷʪʥʘ ʢʦʨʦʚ, ʧʦʣʦʩʢʠ ʥʘ ʨʳʙʘʭ, ʤʦʟʘʠʢʫ ʥʘ ʞʠ-

ʨʘʬʘʭ, ʜʘʞʝ ʱʫʧʘʣʴʮʘ ʛʠʜʨ. ʅʦ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʙʫ-

ʤʘʛʝ ʝʛʦ ʧʨʘʚʠʣʘ ʨʘʙʦʪʘʣʠ ʥʝ ʜʦʢʘʟʘʣ, ʯʪʦ ʩʘʤʘ 

ʧʨʠʨʦʜʘ ʠʤ ʩʣʝʜʫʝʪ ʠ ʩʝʡʯʘʩ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʡ 

ʩʧʫʩʪʷ ʫʯʝʥʳʝ ʚʩʝ ʝʱʸ ʧʳʪʘʶʪʩʷ ʚʳʷʩʥʠʪʴ ʩʦʟʜʘ-

ʶʪʩʷ ʣʠ ʤʥʦʛʠʝ ʨʘʩʮʚʝʪʢʠ ʠ ʩʪʨʫʢʪʫʨʳ ʚ ʧʨʠʨʦʜʝ 

ʥʘʩʪʦʷʱʠʤʠ ʘʢʪʠʚʘʪʦʨʘʤʠ ʠ ʠʥʛʠʙʠʪʦʨʘʤʠ. ʉ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ ʤʳ ʥʘʰʣʠ ʨʘʩʮʚʝʪʢʠ, ʥʝ ʩʣʝʜʫʶʱʠʝ 

ʧʨʘʚʠʣʘʤ ʊʴʶʨʠʥʛʘ ʚʦʦʙʱʝ, ʥʘʧʨʠʤʝʨ, ʩʝʛʤʝʥʪʳ 

ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʬʨʫʢʪʦʚʦʡ ʤʫʰʢʠ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝ-

ʣʝʥʳ ʝʸ ʛʝʥʘʤʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʤʳ ʥʘʰʣʠ ʩʠ-

ʩʪʝʤʳ, ʥʝʚʝʨʦʷʪʥʦ ʪʦʯʥʦ ʧʦʜʯʠʥʷʶʱʠʝʩʷ ʵʪʠʤ ʧʨʘ-

ʚʠʣʘʤ, ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʵʤʙʨʠʦʥʘʭ ʤʳʰʝʡ ʙʝʣʦʢ 

"ɪʞʠʢ-ʩʦʥʠʢ" (Shh) ʟʘʤʝʜʣʷʝʪ ʜʝʡʩʪʚʠʝ ʜʨʫʛʦʛʦ 

ʙʝʣʢʘ "ʌʘʢʪʦʨʘ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ" (FGF) ʩʦʟʜʘ-

ʚʘʷ ʥʝʙʦʣʴʰʠʝ ʨʝʙʨʳʰʢʠ ʥʘ ʥʸʙʝ ʤʳʰʠ, ʘ ʥʘ ʠʭ 

ʢʨʦʰʝʯʥʳʭ ʣʘʧʢʘʭ ʪʨʠ ʜʨʫʛʠʭ ʙʝʣʢʘ ʫʩʢʦʨʷʶʪ ʠ ʟʘ-

ʤʝʜʣʷʶʪ ʨʦʩʪ ʪʢʘʥʠ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʥʝʙʦʣʴʰʠʝ ʧʦ-

ʣʦʩʢʠ ʠʟʚʝʩʪʥʳʝ ʥʘʤ ʢʘʢ ʧʘʣʴʮʳ. ʄʦʜʝʣʴ ʊʴʶʨʠʥʛʘ 

ʧʦʨʦʜʠʣʘ ʮʝʣʳʡ ʢʣʘʩʩ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʪʝʧʝʨʴ ʦʪ-

ʥʦʩʷʪ ʢ ʤʦʜʝʣʷʤ ʨʝʘʢʮʠʦʥʥʦ-ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʪʠʧʘ 

[3]. 

ʅʦ ʩʘʤʦʝ ʣʫʯʰʝʝ ʚ ʪʝʦʨʠʠ ʊʴʶʨʠʥʛʘ, ʯʪʦ ʦʥʘ 

ʚʜʦʭʥʦʚʠʣʘ ʙʠʦʣʦʛʦʚ ʥʘ ʧʦʠʩʢ ʥʦʚʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʠʣʠ ʦʧʨʦʚʝʨʞʝʥʠʡ ʝʸ ʚ ʞʠʚʳʭ ʩʫʱʝʩʪʚʘʭ. ʊʘʢ ʯʪʦ 

ʥʘʙʣʶʜʝʥʠʷ ʜʘʣʠ ʥʘʯʘʣʦ ʪʝʦʨʠʡ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʣʘ ʢ 

ʥʦʚʳʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʦʜʚʦʜʷʪ ʥʘʩ ʥʝ-

ʤʥʦʛʦ ʙʣʠʞʝ ʢ ʦʪʚʝʪʫ ʥʘ ʚʦʧʨʦʩ ʢʘʢ ʞʝ ʛʝʧʘʨʜ ʧʦ-

ʣʫʯʠʣ ʩʚʦʡ ʧʷʪʥʘ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʷʭ ʤʘʪʝʤʘʪʠʢʠ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 
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THE HISTORY OF PLANTS IN THE WORKS OF WILLIAM SHAKESPEARE  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʪʦʨʠʠ ʨʘʩʪʝʥʠʡ, ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘ-

ʟʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʋ. ʐʝʢʩʧʠʨʘ. ɺʧʝʨʚʳʝ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦ ʦʪʨʘʞʝʥʦ ʢʦʣʠʯʝ-

ʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʚʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ XVI ʚ. ʇʨʦʚʝʜʝʥʘ ʩʚʷʟʴ ʩ ʨʘʟʚʠʪʠʝʤ ʙʦʪʘ-

ʥʠʢʠ ʠ ʘʛʨʦʥʦʤʠʠ. 

Abstract 

The article deals with the history of plants, their distribution, species diversity and use on the example of the 

works of W. Shakespeare. For the first time fully reflected the number of plants, species and distribution in the 

XVI century. The connection with the development of botany and agronomy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʪʦʨʠʷ ʨʘʩʪʝʥʠʡ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʨʝʩʫʨʩ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʪʦʨʠʷ ʙʦʪʘʥʠʢʠ, 

ʠʩʪʦʨʠʷ ʘʛʨʦʥʦʤʠʠ. 

ʂeywords: plant history, species diversity, information resource, history of botany, history of agronomy. 

 

ʇʦʜ ʠʩʪʦʨʠʝʡ ʨʘʩʪʝʥʠʡ ʤʳ ʧʦʥʠʤʘʝʤ ʧʨʦʮʝʩʩ 

ʦʜʦʤʘʰʥʠʚʘʥʠʷ ʨʘʩʪʝʥʠʷ, ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ, 

ʚʨʝʤʷ ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʩʧʝʢʪʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʂ ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʋʠʣʴʷʤʘ ʐʝʢʩ-

ʧʠʨʘ ʠʩʪʦʨʠʢʠ ʥʘʫʢʠ ʦʙʨʘʱʘʣʠʩʴ ʤʥʦʛʦ ʨʘʟ. ɺ ʝʛʦ 

ʨʘʙʦʪʘʭ ʥʘʭʦʜʠʣʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʘʬʦʨʳ, ʚ ʢʦ-

ʪʦʨʳʭ ʩʨʘʚʥʠʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ ʠ ʯʝʨʪʳ ʭʘʨʘʢʪʝʨʘ 

ʣʶʜʝʡ, ʘ ʪʘʢ ʞʝ ʙʦʛʘʪʫʶ ʢʦʣʣʝʢʮʠʶ ʨʦʟ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʫʶ ʚ ʨʘʙʦʪʘʭ ʤʘʩʪʝʨʘ ʠ ʟʘʣʦʞʠʚʰʫʶ ʦʩʥʦʚʫ 

ʧʦʥʠʤʘʥʠʷ ʠʩʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʡ ʢʫʣʴ-

ʪʫʨʳ ʚ ɸʥʛʣʠʠ (1, 2). ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠ ʙʣʠʟʢʦ ʢ ʘʛ-

ʨʦʥʦʤʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʝ, ʘ ʦʩʦʙʝʥʥʦ ʢ ʘʨʭʝʦʛʝʥʝ-

ʪʠʢʝ ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʨʘʙʦʪʘ ʘʚʪʦʨʦʚ: 

J. ʈ. Janick, H. Paris ʠ M. C. Daunay, ʛʜʝ ʩʨʘʚʥʠʚʘ-

ʝʪʩʷ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʳʢʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʨʘʟʚʠʪʠʷ ʙʦʪʘʥʠʢʠ ʚ ɸʥʛʣʠʠ XVI  ʚ. ʥʘ ʦʩʥʦʚʝ ʧʨʦ-

ʠʟʚʝʜʝʥʠʡ ʋ. ʐʝʢʩʧʠʨʘ. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʨʷʜ 

ʢʫʣʴʪʫʨ ʝʱʝ ʥʝ ʙʳʣ ʟʘʚʝʟʝʥ ʩ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠ-

ʥʝʥʪʘ, ʧʦʵʪʦʤʫ ʫʧʦʤʠʥʘʥʠʝ çCornè ʚ ʧʨʦʠʟʚʝʜʝ-

ʥʠʷʭ çɹʫʨʷè, çʄʝʨʘ ʟʘ ʤʝʨʫè, çʉʦʥ ʚ ʣʝʪʥʶʶ 

ʥʦʯʴè, çɻʝʥʨʠʭ IVè, çɻʝʥʨʠʭ VIè, çʂʘʢ ʚʘʤ ʵʪʦ ʥʨʘ-

ʚʠʪʩʷè, çʄʘʢʙʝʪè, çɹʝʩʧʣʦʜʥʳʝ ʫʩʠʣʠʷ ʣʶʙʚʠè, 

çʂʦʨʦʣʴ ʃʠʨè, çʊʠʪ ɸʥʜʨʦʥʠʢè, çʇʝʨʠʢʣè, çʂʦ-

ʨʠʦʣʘʥè, çɻʝʥʨʠʭ VIIIè, çʈʠʯʘʨʜ IIè, çɼʚʘ ʟʥʘʪʥʳʭ 

ʨʦʜʠʯʘè ʠ çʃʫʢʨʝʮʠʷè ʩʚʷʟʘʥʦ ʥʝ ʩ ʢʫʢʫʨʫʟʦʡ, ʘ ʩʦ 

ʟʣʘʢʘʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʢʫʣʴʪʫʨʝ ʥʘ ʪʦʪ ʧʝ-

ʨʠʦʜ: ʧʰʝʥʠʮʘ, ʨʦʞʴ, ʷʯʤʝʥʴ, ʦʚʝʩ, ʨʠʩ (5, 6). 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʛʨʦʥʦʤʠʯʝʩʢʫʶ ʪʝʤʘʪʠʢʫ 

ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʘʥʛʣʠʡʩʢʦʛʦ ʧʠʩʘʪʝʣʷ, ʪʦ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʙʣʦʢʦʚ: ʫʭʦʜ ʟʘ ʨʘʩʪʝʥʠʷʤʠ, 

ʧʨʠʚʠʚʢʠ, ʩʘʜʳ ʠ ʩʘʜʦʚʥʠʢʠ, ʦʙʨʝʟʢʘ ʜʝʨʝʚʴʝʚ, 

ʫʜʦʙʨʝʥʠʷ, ʧʝʨʝʩʘʜʢʘ, ʨʝʘʢʮʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʠʟʤʝʥʝ-

ʥʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʪʝʤʘ ʩʝʟʦʥʥʦʩʪʠ, ʟʘʤʦ-

ʨʦʟʢʠ), ʩʦʨʥʷʢʠ ʠ ʩʝʤʝʥʘ. 

ʊʝʤʘ ʧʨʠʚʠʚʢʠ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʩʘʜʦ-

ʚʳʭ ʠʩʢʫʩʩʪʚ, ʟʘʪʨʦʥʫʪʘ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ çɿʠʤʥʷʷ 

ʩʢʘʟʢʘè: çʄʳ ʧʨʠʚʠʚʘʝʤ ʙʣʘʛʦʨʦʜʥʳʡ ʯʝʨʝʥʦʢ ʢ 

ʜʠʢʦʤʫ ʧʦʜʚʦʶ ʠ ʧʦʥʫʞʜʘʝʤ ʢʦʨʫ ʥʠʟʢʦʛʦ ʨʘʩʪʝ-

ʥʠʷ ʧʨʠʥʷʪʴ ʧʦʯʢʫ ʠʟʳʩʢʘʥʥʦʛʦ ʩʦʨʪʘè. 

ɿʥʘʢʦʤʳ ʋ. ʐʝʢʩʧʠʨʫ ʙʳʣʠ ʠ ʦʩʥʦʚʥʳʝ ʧʨʠʥ-

ʮʠʧʳ ʦʙʨʝʟʢʠ ʜʝʨʝʚʴʝʚ: 

çʄʳ ʦʙʩʪʨʠʛʘʝʤ ʣʠʰʥʠʝ ʧʦʙʝʛʠ, 

ʏʪʦʙ ʜʘʪʴ ʧʨʦʩʪʦʨ ʚʝʪʚʷʤ ʧʣʦʜʦʥʦʩʷʱʠʤè 

(ʈʠʯʘʨʜ II.  

ʉʝʣʝʢʮʠʷ ʨʘʩʪʝʥʠʡ, ʢʘʢ ʯʘʩʪʴ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʋ. 

ʐʝʢʩʧʠʨʘ. ʆʜʥʘʢʦ ʩʘʤ ʘʚʪʦʨ ʷʚʣʷʝʪʩʷ ʩʢʦʨʝʝ ʣʶ-

ʙʠʪʝʣʝʤ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ, ʯʝʤ ʧʦʯʠʪʘʪʝʣʝʤ 

ʠ ʮʝʥʠʪʝʣʝʤ ʩʪʘʨʘʥʠʡ ʩʝʣʝʢʮʠʦʥʝʨʦʚ. ʋʩʪʘʤʠ 

ʩʚʦʠʭ ʛʝʨʦʝʚ ʦʥ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʝ ʚʳʥʦʩʠʪ ʢʘʢ 

ʨʫʤʷʥ ʠ ʥʘʢʣʘʜʥʳʭ ʚʦʣʦʩ, ʦʙʳʯʥʳʭ ʜʣʷ ʪʦʛʜʘʰʥʝʡ 

ʤʦʜʳ, ʪʘʢ ʠ ʛʚʦʟʜʠʢ, ʠ ʣʝʚʢʦʝʚ. ʊʘʢ ʛʝʨʦʠʥʷ çɿʠʤ-

ʥʝʡ ʩʢʘʟʢʠè ʋʪʨʘʪʘ ʥʘʟʳʚʘʝʪ ʵʪʠ ʮʚʝʪʳ çʥʝʟʘʢʦʥ-

ʥʳʤʠ ʜʝʪʴʤʠ ʧʨʠʨʦʜʳè, ʫʪʚʝʨʞʜʘʷ, ʯʪʦ ʠʭ ʤʘʭʨʦ-

ʚʦʩʪʴ ʠ ʷʨʢʠʝ ʢʨʘʩʢʠ ʜʘʝʪ ʠʤ ʥʝ ʧʨʠʨʦʜʘ, ʘ ʠʩʢʫʩ-

ʩʪʚʦ, ʠ ʨʝʰʠʪʝʣʴʥʦ ʦʪʚʝʯʘʝʪ ʩʦʙʝʩʝʜʥʠʢʫ, ʯʪʦ 

ʪʘʢʠʤ ʧʠʪʦʤʮʘʤ ʥʝ ʤʝʩʪʦ ʫ ʥʝʝ ʚ ʩʘʜʫ (3, 4). 

ʊʝʤʘ ʩʦʨʥʷʢʦʚ, ʢʦʪʦʨʳʝ ʤʝʰʘʶʪ ʨʘʩʪʠ ʢʫʣʴ-

ʪʫʨʥʳʤ ʨʘʩʪʝʥʠʷʤ ʚ ʩʘʜʫ, ʪʘʢʞʝ ʦʪʨʘʞʝʥʘ ʚ ʨʷʜʝ 

ʧʨʦʠʟʚʝʜʝʥʠʡ: 

çʀ ʟʘʛʣʫʰʘʝʪ ʩʦʨʥʘʷ ʪʨʘʚʘ ʪʚʦʠʭ ʩʣʘʜʯʘʡʰʠʭ 

ʨʦʟ ʙʣʘʛʦʫʭʘʥʴʝè ï ʛʦʚʦʨʠʪ ʧʦʵʪ ʘʜʨʝʩʘʪʫ ʩʚʦʠʭ ʩʦ-

ʥʝʪ, ʫʧʦʜʦʙʣʷʷ ʝʛʦ ʨʦʟʝ, ʘ ʜʫʨʥʦʡ ʢʨʫʛ ʦʙʱʝʥʠʷ, ʢʦ-

ʪʦʨʳʡ ʦʥ ʠʟʙʨʘʣ, ï ʩʦʨʥʷʢʘʤ. 

çʂʘʞʜʳʡ ʠʟ ʥʘʩ ʩʘʜ, ʘ ʩʘʜʦʚʥʠʢ ʚ ʥʝʤ ʚʦʣʷ. 

ʈʘʩʪʠ ʣʠ ʚ ʥʘʩ ʢʨʘʧʠʚʝ, ʩʘʣʘʪʫ, ʠʩʩʦʧʫ, ʪʤʠʥʫ, 

ʯʝʤʫ-ʥʠʙʫʜʴ ʦʜʥʦʤʫ ʠʣʠ ʤʥʦʛʦʤʫ, ʟʘʛʣʦʭʥʫʪʴ ʣʠ 
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ʙʝʟ ʫʭʦʜʘ ʠʣʠ ʧʳʰʥʦ ʨʘʟʨʘʩʪʠʩʴ ï ʚʩʝʤʫ ʵʪʦʤʫ ʤʳ 

ʩʘʤʠ ʛʦʩʧʦʜʘè, ï ʟʣʦʜʝʡ ʗʛʦ ʚ çʆʪʝʣʣʦè. 

ʆʯʝʥʴ ʯʘʩʪʦ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʋ. ʐʝʢʩʧʠʨʘ 

ʫʧʦʤʠʥʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʢʦʪʦ-

ʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ: ʨʦʟ-

ʤʘʨʠʥ ï ʣʶʙʠʤʘʷ ʧʨʠʧʨʘʚʘ ʜʣʷ ʙʣʶʜ ʨʦʞʜʝʩʪʚʝʥ-

ʩʢʦʛʦ ʩʪʦʣʘ ʩ ʬʠʪʦʥʮʠʜʥʳʤ ʵʬʬʝʢʪʦʤ; ʨʫʪʘ, ʢʦʪʦ-

ʨʫʶ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʯʫʤʳ; 

ʧʝʨʚʦʮʚʝʪʳ ï ʦʩʥʦʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʚʝʩʝʥʥʠʭ ʩʘʣʘʪʦʚ. 

ɺ ʧʨʦʠʟʚʝʜʝʥʠʠ çʄʥʦʛʦ ʰʫʤʘ ʠʟ ʥʠʯʝʛʦè (ʂ.4) 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʮʝʣʝʙʥʳʝ ʩʚʦʡʩʪʚʘ ʯʝʨʪʦʧʣʦʭʘ 

Carduus benedictus, ʩʯʠʪʘʚʰʝʛʦʩʷ ʭʦʨʦʰʠʤ ʩʨʝʜ-

ʩʪʚʦʤ ʧʨʠ ʩʝʨʜʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ: 

çɺʦʟʴʤʠʪʝ ʥʘʩʪʦʡʢʫ Carduus benedictus ʠ ʧʨʠ-

ʣʦʞʠʪʝ ʢ ʩʝʨʜʮʫ 

ʕʪʦ ʣʫʯʰʝʝ ʩʨʝʜʩʪʚʦ ʧʨʦʪʠʚ ʪʦʰʥʦʪʳè.  

ʊʝʤʘ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʘʜʦʚʳʭ ʨʘʩʪʝʥʠʡ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ. ʊʘʢ 

ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ çʉʦʥ ʚ ʣʝʪʥʶʶ ʥʦʯʴè (ʂ.2.ʉ.1) ʫʧʦ-

ʤʠʥʘʝʪʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʢʫʣʴʪʫʨ: 

çʗ ʟʥʘʶ ʛʨʷʜʢʫ, ʛʜʝ ʮʚʝʪʫʪ ʚ ʠʟʙʳʪʢʝ 

ʌʠʘʣʢʠ, ʜʠʢʠʡ ʪʤʠʥ ʠ ʤʘʨʛʘʨʠʪʢʠ 

ʀ ʛʜʝ ʢʨʫʛʦʤ ʛʫʩʪʦʡ ʰʘʪʝʨ ʚʦʟʨʦʩ 

ʀʟ ʞʠʤʦʣʦʩʪʠ ʠ ʤʫʩʢʘʪʥʳʭ ʨʦʟè. 

ʀʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʠʟʚʝ-

ʜʝʥʠʷʭ ʋ. ʐʝʢʩʧʠʨʘ ʚʩʪʨʝʯʘʶʪʩʷ: ʙʘʢʣʘʞʘʥ, ʙʦʙʳ, 

ʛʦʨʦʭ, ʛʦʨʯʠʮʘ, ʢʣʝʚʝʨ, ʢʘʧʫʩʪʘ, ʢʦʥʦʧʣʷ, ʣʫʢ, ʩʘ-

ʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ; ʠʟ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ: ʧʰʝʥʠʮʘ, 

ʨʠʩ, ʷʯʤʝʥʴ; ʠʟ ʩʝʤʝʡʩʪʚʘ ʪʳʢʚʝʥʥʳʭ: ʪʳʢʚʘ ʠ ʢʦ-

ʣʦʮʠʥʪ (ʨʘʩʪʝʥʠʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʫ ʘʨʙʫʟ); ʪʫʨ-

ʥʝʧʩ, ʤʦʨʢʦʚʴ, ʧʝʨʝʮ, ʨʝʚʝʥʴ, ʯʝʩʥʦʢ, ʰʘʬʨʘʥ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝ ʚʩʝ ʨʘʩʪʝʥʠʷ ʝʱʝ ʙʳʣʠ 

ʚʥʝʜʨʝʥʳ ʚ ʢʫʣʴʪʫʨʫ. ʅʝ ʧʨʠʚʝʟʝʥʳ ʩ ɸʤʝʨʠʢʘʥ-

ʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ: ʢʫʢʫʨʫʟʘ, ʪʘʙʘʢ, ʢʘʨʪʦʬʝʣʴ, ʪʦ-

ʤʘʪʳ. 

ʉʨʝʜʠ ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʬʦʨʤ ʋ. ʐʝʢʩʧʠʨ ʦʪʤʝʪʠʣ ʠ ʷʚʣʝʥʠʝ ʬʘʩʮʠʘʮʠʠ, 

ʩʨʘʩʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ. ʕʪʦ ʷʚʣʝʥʠʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʤʦʨʬʦʟʘʤ, ʪ.ʝ. ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʙʣʶʜʘʪʝʣʴ-

ʥʦʩʪʴ ʘʚʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʠʪʴ ʚʩʶ ʧʦʣʥʦʪʫ ʘʛʨʦ-

ʥʦʤʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʠ. 

çʀ ʥʘʰʠ ʜʫʰʠ, ʛʦʣʦʩʘ ʠ ʨʫʢʠ ï ɺʩʝ ʙʳʣʦ 

ʥʝʨʘʟʣʫʯʥʦ. ʄʳ ʨʦʩʣʠ 

ɼʚʦʡʥʷʰʢʦʡ-ʚʠʰʥʝʶ, ʭʦʪʷ ʧʦ ʚʠʜʫ 

ʈʘʟʜʝʣʝʥʳ, ʥʦ ʚ ʩʫʱʥʦʩʪʠ ʦʜʥʦ: 

ɼʚʝ ʷʛʦʜʳ ʥʘ ʩʪʝʙʝʣʴʢʝ ʦʜʥʦʤ, 

ɼʚʘ ʪʝʣʘ, ʥʦ ʦʜʥʘ ʜʫʰʘ ʚ ʦʙʝʠʭ, ʢʘʢ ʙʳ ʜʚʘ 

ʧʦʣʷ, ʯʪʦ ʚ ʦʜʥʦʤ ʛʝʨʙʝ 

ʋʚʝʥʯʘʥʳ ʥʘʰʣʝʤʥʠʢʦʤ ʝʜʠʥʳʤè 

(ʉʦʥ ʚ ʣʝʪʥʶʶ ʥʦʯʴ. ʂ.3. ʉ.2) 

ɸʥʘʣʠʟ ʨʘʙʦʪ ʋ. ʐʝʢʩʧʠʨʘ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ 

ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣ ʘʚʪʦʨ ʚ 

ʩʚʦʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ. ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʢʦʪʦ-

ʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ, ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3 

ʜʦ 46 (ʪʘʙʣʠʮʘ 1ï 2). ʇʘʣʠʪʨʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤ 

ʰʠʨʦʢʘ ï ʵʪʦ ʤʭʠ, ʢʫʩʪʘʨʥʠʢʠ, ʜʝʨʝʚʴʷ, ʜʠʢʦʨʘʩʪʫ-

ʱʘʷ ʬʣʦʨʘ ʠ ʢʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ.  

ʊʘʙʣʠʮʘ 1 

ʈʘʩʪʝʥʠʷ ʚ ʢʦʤʝʜʠʷʭ ʠ ʪʨʘʛʝʜʠʷʭ ʋ. ʐʝʢʩʧʠʨʘ  

(https://www.botanicalshakespeare.com/plants-by-play-poem) 

ʂʦʤʝʜʠʠ ʊʨʘʛʝʜʠʠ 

ʅʘʟʚʘʥʠʝ 
ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝ-

ʥʠʡ 
ʅʘʟʚʘʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝ-

ʥʠʡ 

ɼʚʝʥʘʜʮʘʪʘʷ ʥʦʯʴ, ʠʣʠ ʯʪʦ 

ʫʛʦʜʥʦ 
39 

ɸʥʪʦʥʠʡ ʠ ʂʣʝʦ-

ʧʘʪʨʘ 
16 

ɼʚʘ ʚʝʨʦʥʮʘ 3 ʎʠʤʙʝʣʠʥ 17 

ɹʫʨʷ 27 ʂʦʨʠʦʣʘʥ 16 

ʋʢʨʦʱʝʥʠʝ ʩʪʨʦʧʪʠʚʦʡ 15 ɻʘʤʣʝʪ 23 

ʄʥʦʛʦ ʰʫʤʘ ʠʟ ʥʠʯʝʛʦ 7 ʖʣʠʡ ʎʝʟʘʨʴ 2 

ʉʦʥ ʚ ʣʝʪʥʶʶ ʥʦʯʴ 42 ʂʦʨʦʣʴ ʃʠʨ 22 

ɺʝʥʝʮʠʘʥʩʢʠʡ ʢʫʧʝʮ 8 ʄʘʢʙʝʪ 10 

ɺʠʥʜʟʦʨʩʢʠʝ ʥʘʩʤʝʰʥʠʮʳ 24 ʆʪʝʣʣʦ 17 

ʄʝʨʘ ʟʘ ʤʝʨʫ 13 ʈʦʤʝʦ ʠ ɼʞʫʣʴʝʪʪʘ 20 

ɹʝʩʧʣʦʜʥʳʝ ʫʩʠʣʠʷ ʣʶʙʚʠ 36 ʊʠʤʦʥ ɸʬʠʥʩʢʠʡ 12 

ʂʦʤʝʜʠʷ ʦʰʠʙʦʢ 11 ʊʨʦʠʣ ʠ ʂʨʝʩʩʠʜʘ 13 

ʂʘʢ ʚʘʤ ʵʪʦ ʧʦʥʨʘʚʠʪʩʷ 22 ʊʠʪ ɸʥʜʨʦʥʠʢ 13 

ʂʦʥʝʮ ð ʜʝʣʫ ʚʝʥʝʮ 15 
 

ɿʠʤʥʷʷ ʩʢʘʟʢʘ 39 

 

ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ çɺʠʥʜʟʦʨʩʢʠʝ 

ʥʘʩʤʝʰʥʠʮʳè ʚʩʪʨʝʯʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʛʨʫʧʧʘ ʨʘʩ-

ʪʝʥʠʡ: ʤʝʣʠʩʩʘ, ʯʝʨʥʠʢʘ, ʙʫʟʠʥʘ, ʢʘʧʫʩʪʘ, ʤʦʨʢʦʚʴ, 

ʷʙʣʦʥʷ, ʷʙʣʦʢʦ, ʨʠʩ, ʣʝʥ, ʪʳʢʚʘ, ʙʦʷʨʳʰʥʠʢ, ʜʫʙ, 

ʛʨʫʰʘ, ʧʝʨʝʮ, ʩʣʠʚʳ, ʢʘʨʪʦʬʝʣʴ, ʯʝʨʥʦʩʣʠʚ, ʪʳʢʚʘ, 

ʨʦʟʘ, ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ, ʤʷʪʘ, ʨʝʧʘ, ʛʨʝʮʢʠʡ ʦʨʝʭ. 

ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʩʧʠʩʢʝ ʤʥʦʛʦ ʧʨʷʥʳʭ ʪʨʘʚ, ʦʚʦʱʝʡ, 

ʧʣʦʜʦʚ ʜʝʨʝʚʴʝʚ. ʋʧʦʤʠʥʘʝʪʩʷ ʢʘʨʪʦʬʝʣʴ, ʥʦ ʢʘʢ 

ʧʠʰʝʪ G. Quealy ʵʪʦ ʙʘʪʘʪ ʠʣʠ ʩʣʘʜʢʠʡ ʢʘʨʪʦʬʝʣʴ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɽʚ-

ʨʦʧʝ ʚ XVI  ʚ. (6). 

ɺ ʧʨʦʠʟʚʝʜʝʥʠʠ çʉʦʥ ʚ ʣʝʪʥʶʶ ʥʦʯʴè ʩʨʝʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʞʝʣʫʜʴ, ʘʙʨʠʢʦʩ, ʙʦʙʳ, 

ʰʠʧʦʚʥʠʢ, ʤʷʪʘ, ʚʠʰʥʷ, ʷʙʣʦʢʦ, ʘʥʶʪʠʥʳ ʛʣʘʟʢʠ, 

ʧʦʣʳʥʴ, ʧʰʝʥʠʮʘ, ʰʠʧʦʚʥʠʢ, ʚʷʟ, ʠʥʞʠʨ, ʯʝʩʥʦʢ, 

ʚʠʥʦʛʨʘʜ, ʙʦʷʨʳʰʥʠʢ, ʢʦʥʦʧʣʷ, ʞʠʤʦʣʦʩʪʴ, ʧʣʶʱ, 

ʝʞʝʚʠʢʘ, ʩʧʦʨʳʰ, ʣʫʢ-ʧʦʨʝʡ, ʣʠʣʠʠ, ʘʥʶʪʠʥʳ 

ʛʣʘʟʢʠ, ʰʝʣʢʦʚʠʮʘ, ʦʨʝʭʠ, ʜʫʙ, ʦʚʝʩ, ʣʫʢ, ʛʨʠʙʳ, 

ʧʨʠʤʫʣʘ, ʛʦʨʦʭ, ʛʦʨʯʠʮʘ, ʨʦʟʳ, ʯʝʨʪʦʧʦʣʦʭ, ʪʠʤʴʷʥ, 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%B8%D0%B9_%D0%B8_%D0%9A%D0%BB%D0%B5%D0%BE%D0%BF%D0%B0%D1%82%D1%80%D0%B0_(%D0%BF%D1%8C%D0%B5%D1%81%D0%B0)
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%B8%D0%B9_%D0%B8_%D0%9A%D0%BB%D0%B5%D0%BE%D0%BF%D0%B0%D1%82%D1%80%D0%B0_(%D0%BF%D1%8C%D0%B5%D1%81%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B8%D0%BE%D0%BB%D0%B0%D0%BD_(%D1%82%D1%80%D0%B0%D0%B3%D0%B5%D0%B4%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D0%BC%D0%BE%D0%BD_%D0%90%D1%84%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%B8%D0%BB_%D0%B8_%D0%9A%D1%80%D0%B5%D1%81%D1%81%D0%B8%D0%B4%D0%B0_(%D0%A8%D0%B5%D0%BA%D1%81%D0%BF%D0%B8%D1%80)
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%82_%D0%90%D0%BD%D0%B4%D1%80%D0%BE%D0%BD%D0%B8%D0%BA
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ʧʰʝʥʠʮʘ, ʞʠʤʦʣʦʩʪʴ, ʢʘʤʳʰ, ʬʠʘʣʢʘ ï ʚʳʜʝʣʷʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʠ ʮʚʝʪʦʚ, ʦʧʠʩʳʚʘʝʪʩʷ 

ʢʦʥʦʧʣʷ, ʢʘʢ ʢʫʣʴʪʫʨʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʢʘʥʝʡ ʠ 

ʚʝʨʝʚʦʢ.  

ʊʘʙʣʠʮʘ 2 

ʈʘʩʪʝʥʠʷ ʚ ʜʨʫʛʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʋ. ʐʝʢʩʧʠʨʘ  

(https://www.botanicalshakespeare.com/plants-by-play-poem) 

ʍʨʦʥʠʢʠ 

ʅʘʟʚʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ 

ɻʝʥʨʠʭ VI, ʯʘʩʪʴ 1 18 

ɻʝʥʨʠʭ VI, ʯʘʩʪʴ 2 25 

ɻʝʥʨʠʭ V 25 

ʈʠʯʘʨʜ III 7 

ʂʦʨʦʣʴ ʀʦʘʥʥ 9 

ʈʠʯʘʨʜ II 12 

ɻʝʥʨʠʭ VI, ʯʘʩʪʴ 1 10 

ɻʝʥʨʠʭ VI, ʯʘʩʪʴ 2 17 

ɻʝʥʨʠʭ VI, ʯʘʩʪʴ 3 9 

ɻʝʥʨʠʭ VIII  10 

ʉʪʠʭʦʪʚʦʨʝʥʠʷ ʠ ʧʦʵʤʳ 

ʉʦʥʝʪʳ 10 

ɺʝʥʝʨʘ ʠ ɸʜʦʥʠʩ 20 

ʆʙʝʩʯʝʱʝʥʥʘʷ ʃʫʢʨʝʮʠʷ 22 

 

ɺ çɹʫʨʝè ʩʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʬʦʨʤ: ʜʫʙ, ʷʯʤʝʥʴ, ʚʝʨʝʩʢ, ʧʰʝʥʠʮʘ, ʢʝʜʨ, ʪʳʢʚʘ, 

ʢʨʘʧʠʚʘ, ʬʫʥʜʫʢ, ʪʨʘʚʳ, ʛʨʠʙʳ, ʦʨʝʭʠ, ʩʦʩʥʘ, ʛʦʨʦʭ, 

ʦʚʝʩ, ʦʩʦʢʘ, ʚʠʥʦʛʨʘʜ, ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ, ʧʝʨʚʦ-

ʮʚʝʪ, ʨʦʞʴ, ʚʝʨʝʩʢ, ʣʠʣʠʷ, ʪʳʢʚʘ, ʰʘʬʨʘʥ, ʢʘʤʳʰ ʠ 

ʰʠʧʦʚʥʠʢ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ ʠ 

ʰʘʬʨʘʥ. ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʚʦʰʣʘ ʚ ʢʫʣʴʪʫʨʫ ʚ ʢʦʥʮʝ 

XVIII  ʚ. ʠ ʜʦ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ ʙʳʣ 

ʛʣʘʚʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʘʭʘʨʘ. ʀʥʪʝʨʝʩʥʦ 

ʫʧʦʤʠʥʘʥʠʝ ʦ ʰʘʬʨʘʥʝ, ʚʦʟʤʦʞʥʦ, ʦʥ ʙʳʣ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥ ʚ ʩʘʜʘʭ, ʭʦʪʷ ʠ ʯʘʩʪʠʯʥʦ ʧʦʧʘʜʘʣ ʧʫʪʝʤ 

ʪʦʨʛʦʚʣʠ ʚ ɸʥʛʣʠʶ. ɽʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʦʥʜʠʪʝʨ-

ʩʢʠʭ ʠʟʜʝʣʠʷʭ. ʂʣʫʙʥʠ ʰʘʬʨʘʥʘ ʝʜʷʪ ʚ ʩʳʨʦʤ ʠ ʞʘ-

ʨʝʥʦʤ ʚʠʜʝ, ʚ ɸʥʛʣʠʠ ʯʘʱʝ ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʧʠʱʫ 

ʢʣʫʙʥʠ ʚʠʜʘ C.vernus ʚ ʩʳʨʦʤ ʚʠʜʝ ʠʣʠ ʧʨʠʛʦʪʦʚ-

ʣʝʥʥʦʤ ʢʘʢ ʢʘʨʪʦʬʝʣʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʨʦʠʟʚʝʜʝʥʠʡ ʋ. ʐʝʢʩ-

ʧʠʨʘ ʧʦʟʚʦʣʠʣ ʫʚʠʜʝʪʴ ʧʘʣʠʪʨʫ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ɸʥʛʣʠʠ ʚ XVI  ʚ. ʂʨʦʤʝ ʪʦʛʦ ʧʦ-

ʣʫʯʠʪʴ ʟʥʘʥʠʷ ʦ ʩʚʦʡʩʪʚʘʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʚ ʙʳʪʫ ʯʝʣʦʚʝʢʘ ʪʦʛʦ ʚʨʝʤʝʥʠ.  
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ACADEMICIAN NI VAVILOV ABOUT THE HISTORY OF DISTRIBUTION AND SPECIES 

DIVERSITY OF LAGENARIA (LAGENARIA SICERARIA (MOLINA) STANDL.)  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʤʥʦʛʦʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʦʜʥʦʛʦ ʠʟ ʜʨʝʚʥʠʭ ʨʘʩʪʝʥʠʡ ʚ ʤʠʨʝ ïʙʫʪʳʣʦʯʥʦʡ ʪʳʢʚʳ ʥʘ 

ʦʩʥʦʚʝ ʪʨʫʜʦʚ ʘʢʘʜʝʤʠʢʘ ʅ. ʀ. ɺʘʚʠʣʦʚʘ. ʇʨʠʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʥʘʟʚʘʥʠʷ ʣʘʛʝʥʘʨʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʛʠʦʥʘ ʝʝ ʚʦʟʜʝʣʳʚʘʥʥʠʷ. ʆʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʝʨʚʠʯʥʳʭ ʦʯʘʛʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʘʛʝʥʘʨʠʠ ʠ ʝʝ ʢʫʣʴ-

ʪʠʚʠʨʦʚʘʥʠʷ ʧʦ ʤʠʨʫ. 

Abstract 

The questions of the history of the distribution, species diversity, multifunctional use and distribution of one 

of the oldest plants in the world of bottle gourd based on the works of Academician N. I. Vavilov has been deal. 

Various names of lagenaria are given depending on the region of its distribution. The issues of the primary foci of 

the origin of lagenaria and its distribution throughout the world are discussed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʙʦʪʳ ʅ. ʀ. ɺʘʚʠʣʦʚʘ, ʣʘʛʝʥʘʨʠʷ, ʙʫʪʳʣʦʯʥʘʷ ʪʳʢʚʘ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʮʝʥ-

ʪʨʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʂeywords: the work of N. I. Vavilov, lagenaria, bottle gourd, species diversity, centers of origin. 

 

ʀʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ ʨʘʩʪʝʥʠʡ ʜʘʝʪ ʦʙʰʠʨʥʳʡ 

ʤʘʪʝʨʠʘʣ ʧʦ ʠʭ ʢʫʣʴʪʫʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʚʠʜʦʚʦʤʫ ʨʘʟ-

ʥʦʦʙʨʘʟʠʶ. ʀʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʪʝʥʠʷʭ ʤʳ ʙʝʨʝʤ ʠʟ 

ʢʥʠʛ, ʘ ʪʘʢʞʝ, ʧʦ ʠʭ ʦʙʨʘʟʘʤ īʠʢʦʥʦʛʨʘʬʠʠ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʚ ʢʘʨʪʠʥʘʭ, ʛʦʙʝʣʝʥʘʭ, 

ʬʨʝʩʢʘʭ, ʤʦʟʘʠʢʝ, ʤʘʣʦʡ ʧʣʘʩʪʠʢʝ, ʢʝʨʘʤʠʢʝ, ʤʦʥʝ-

ʪʘʭ ʠ ʤʘʨʢʘʭ (8, 9, 13).  

ɺ ʨʘʙʦʪʘʭ ʘʢʘʜʝʤʠʢʘ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʜʘʝʪʩʷ 

ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ ʦʧʠʩʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʤʝʩʪ ʠʭ ʦʙʠʪʘ-

ʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʜʝʣʝʥʦ 

ʚʥʠʤʘʥʠʝ ʨʘʟʣʠʯʥʳʤ ʥʘʟʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ. ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʶ ʚʳʷʚʠʪʴ ʦʯʘʛʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʫʣʴʪʫʨʳ, 

ʧʨʦʩʣʝʜʠʪʴ ʚʨʝʤʷ ʝʝ ʠʥʪʨʦʜʫʢʮʠʠ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ 

ʨʝʛʠʦʥʝ (4, 6). ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʅ. ʀ. ɺʘʚʠʣʦʚ ʩʯʠʪʘʣ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʘʥ-

ʥʳʝ ʘʨʭʝʦʣʦʛʠʠ, ʠʩʪʦʨʠʠ ʠ ʣʠʥʛʚʠʩʪʠʢʠ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʭ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʠʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ 

ʩʚʷʟʘʥʘ ʝʱʝ ʠ ʩ ʪʝʤ ʚʦʧʨʦʩʦʤ, ʯʪʦ ʤʥʦʛʠʝ ʷʚʣʝʥʠʷ 

ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʧʨʦʪʝʢʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʨʘʙʦʪʘʭ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʤʦʞʥʦ 

ʚʩʪʨʝʪʠʪʴ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʥʘʟʚʘ-

ʥʠʡ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʨʘʩʪʝʥʠʡ ʫ ʨʘʟʥʳʭ ʥʘʨʦʜʦʚ 

(7,10,12).  

ɺ ʟʘʜʘʯʫ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʧʦ ʢʫʣʴʪʫʨʝ ʣʘʛʝʥʘʨʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʙʦʪ ʅ. 

ʀ. ɺʘʚʠʣʦʚʘ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʚʦʟʤʦʞʥʳʝ 

ʧʫʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʙʳʪʫ ʯʝʣʦʚʝ-

ʢʦʤ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ.  

ʅ. ʀ. ɺʘʚʠʣʦʚ ʚʳʜʝʣʷʝʪ ʜʚʘ ʮʝʥʪʨʘ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ ʣʘʛʝʥʘʨʠʠ:  

1. ʀʥʜʠʡʩʢʠʡ ʮʝʥʪʨ: ɹʠʨʤʘ ʠ ɸʩʩʘʤ. 

2.ʉʨʝʜʥʝʘʟʠʘʪʩʢʠʡ ʦʯʘʛ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʫʣʴ-

ʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʥ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʩʝʚʝʨʦ-ʟʘ-

ʧʘʜʥʫʶ ʀʥʜʠʶ, ʚʝʩʴ ɸʬʛʘʥʠʩʪʘʥ ʠ ɿʘʧʘʜʥʳʡ ʊʷʥʴ 

ʐʘʥʴ. Lagenaria vulgaries Ser., ʛʦʨʣʷʥʢʘ ï ʚʪʦʨʠʯ-

ʥʳʡ ʦʯʘʛ.  

ɻʦʨʣʷʥʢʘ ʠʣʠ ʪʳʢʚʘ ʙʫʪʳʣʦʯʥʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʖʞʥʦʡ ɸʟʠʠ ʤʥʦʛʠʤʠ ʩʦʨʪʘʤʠ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ 

ʣʘʛʝʥʘʨʠʠ ʠ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʙʦʪʘʥʠ-

ʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʫʣʴʪʫʨʳ. ɿʘ ʩʯʝʪ ʧʣʦʪʥʦʡ 

ʠ ʧʨʦʯʥʦʡ ʩʝʤʝʥʥʦʡ ʢʦʞʫʨʳ, ʧʣʦʜʳ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ 

ʜʦʣʛʦ ʭʨʘʥʠʪʩʷ ʚ ʚʦʜʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʡ ʧʝʨʝʧʣʳʪʴ 

ʩ ʦʜʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʥʘ ʜʨʫʛʦʡ. ʂʘʢ ʧʠʰʝʪ ʅ. ʀ. ɺʘ-

ʚʠʣʦʚ: çʂʫʣʴʪʫʨʥʘʷ ʬʣʦʨʘ ʅʦʚʦʛʦ ʉʚʝʪʘ ʚ ʜʦʢʦ-

ʣʫʤʙʦʚʦ ʚʨʝʤʷ, ʢʘʢ ʤʦʞʥʦ ʦʧʨʝʜʝʣʝʥʥʦ ʫʪʚʝʨʞʜʘʪʴ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʠʜʘʤʠ ʠ ʜʘʞʝ ʨʦʜʘʤʠ, 

ʯʫʞʜʳʤʠ ʉʪʘʨʦʤʫ ʉʚʝʪʫè (2).  

ʅʘʩʢʦʣʴʢʦ ʤʳ ʟʥʘʝʤ, ʪʦʣʴʢʦ ʦʜʥʦ ʨʘʩʪʝʥʠʝ 

ʉʪʘʨʦʛʦ ʉʚʝʪʘ ʜʦʩʪʠʛʣʦ ɸʤʝʨʠʢʠ ʜʦ ʂʦʣʫʤʙʘ ʠ ʚʦʟ-

ʜʝʣʳʚʘʣʦʩʴ ʫʞʝ ʟʝʤʣʝʜʝʣʴʮʘʤʠ ʜʨʝʚʥʠʭ ʮʠʚʠʣʠʟʘ-

ʮʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ʠ, ʚʦʟʤʦʞʥʦ, ʖʞʥʦʡ ɸʤʝʨʠʢʠ, 



32 BIOLOGICAL SCIENCES / ζColloquium - journal Ȼ# 14(38),2019 

ʵʪʦ ʛʦʨʣʷʥʢʘ ï Lagenaria vulgaries Ser., ʧʣʦʜʳ ʢʦʪʦ-

ʨʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʦʩʫʜʳ (1). 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 

ɻʚʘʪʝʤʘʣʝ ʠ ʄʝʢʩʠʢʝ, ʚ 1930 ʛ., ʚ ʦʪʣʠʯʠʠ ʦʪ ʉʪʘ-

ʨʦʩʚʝʪʩʢʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʦʨʪʦʚ Lagenaria 

vulgaries, ʛʦʨʣʷʥʢʘ ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʬʦʨʤʘʤʠ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʝʝ ʚ ɻʚʘʪʝʤʘʣʝ, 

ʥʘʩ ʧʦʩʪʦʷʥʥʦ ʦʩʪʘʥʘʚʣʠʚʘʣʦ ʦʜʥʦʦʙʨʘʟʠʝ ʛʦʨʣʷ-

ʥʦʢ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠʭ, ʢʦʪʦʨʦʝ ʥʘʤ 

ʧʨʠʭʦʜʠʣʦʩʴ ʦʪʤʝʯʘʪʴ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʨʝʚʥʠʭ 

ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʩʪʨʘʥ ɸʟʠʠ ʠ ɸʬʨʠʢʠ. 

ɺʦʟʤʦʞʥʦ, ʛʦʨʣʷʥʢʠ ʙʳʣʠ ʧʨʠʥʝʩʝʥʳ ʦʢʝʘʥʠ-

ʯʝʩʢʠʤʠ ʪʝʯʝʥʠʷʤʠ ʠʣʠ ʜʨʫʛʠʤ ʧʫʪʝʤ ʚ ʢʫʣʴʪʫʨʫ 

ʟʝʤʣʝʜʝʣʴʮʝʚ ʜʦʢʦʣʫʤʙʦʚʦʛʦ ʚʨʝʤʝʥʠ. çɿʥʘʢʦʤ-

ʩʪʚʦ ʩ ʥʝʡ ʚ ʜʦʢʦʣʫʤʙʦʚʦ ʚʨʝʤʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʥʘʭʦʜʢʘʤʠ ʩʦʩʫʜʦʚ, ʩʜʝʣʘʥʥʳʭ ʠʟ ʛʦʨʣʷʥʢʠ, ʚ ʨʘʩ-

ʢʦʧʢʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʮʠʚʠʣʠʟʘʮʠʠ ʤʘʡʷ ʠ ʠʥʢʦʚè 

(3). 

ʂʫʣʴʪʫʨʘ ʛʦʨʣʷʥʢʠ ʚ ɸʤʝʨʠʢʝ ʠʤʝʣʘ ʤʝʩʪʦ ʜʦ 

ʧʨʠʭʦʜʘ ʪʫʜʘ ʝʚʨʦʧʝʡʮʝʚ. ʅʝ ʩʦʚʩʝʤ ʷʩʥʦ, ʛʜʝ ʥʘʭʦ-

ʜʠʪʩʷ ʧʝʨʚʠʯʥʳʡ ʦʯʘʛ ʢʫʣʴʪʫʨʳ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʙʦʪʘʥʠʢʦʚ ʩʯʠʪʘʶʪ ʨʦʜʠʥʦʡ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʖʛʦ-

ɺʦʩʪʦʯʥʫʶ ɸʟʠʶ. ɺ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʝʝ ʜʨʝʚʥʝʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʅ. ʀ. ɺʘʚʠʣʦʚ ʘʥʘʣʠʟʠʨʫʝʪ ʪʨʫʜʳ 

ʘʥʪʠʯʥʳʭ ʘʚʪʦʨʦʚ ʧʦ ʘʛʨʦʥʦʤʠʠ ʠ ʦʪʤʝʯʘʝʪ ʨʷʜ 

ʦʩʦʙʝʥʥʦʩʪʝʡ: çɼʣʷ ʨʦʜʘ Lagenaria ï ʛʦʨʣʷʥʢʠ, ʚʦʟ-

ʜʝʣʳʚʘʝʤʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʩʫʜʳ, ʥʘʦʙʦʨʦʪ, ʠʤʝ-

ʝʪʩʷ ʤʥʦʛʦ ʜʘʥʥʳʭ ʦ ʟʥʘʢʦʤʩʪʚʝ ʩ ʥʝʡ ʜʨʝʚʥʠʭ ʨʠʤ-

ʣʷʥ ʠ ʛʨʝʢʦʚ. ɽʝ ʦʧʠʩʳʚʘʶʪ ʂʦʣʫʤʝʣʣʘ, ʇʣʠʥʠʡ. ɺ 

ʜʠʢʦʤ ʚʠʜʝ ʦʥʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʀʥʜʦ-

ʩʪʘʥʝ (ʄʘʣʘʙʘʨʝ) ʠ ɸʙʠʩʩʠʥʠʠ. ɼʣʷ ʛʦʨʣʷʥʢʠ ʩʫʱʝ-

ʩʪʚʦʚʘʣʦ ʥʘʟʚʘʥʠʝ ʥʘ ʩʘʥʩʢʠʩʢʦʤ ʷʟʳʢʝ. ɺ ʂʠʪʘʝ 

ʦʥʘ ʠʟʚʝʩʪʥʘ ʝʱʝ ʜʦ ʥʘʰʝʡ ʵʨʳ. ɻʦʨʣʷʥʢʘ ʠʟʦʙʨʘ-

ʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʚ çHerbarius Patavia impressusè ʚ 

1485 ʛ., ʪ. ʝ. ʜʦ ʦʪʢʨʳʪʠʷ ɸʤʝʨʠʢʠè (3). 

ʋʯʝʥʠʮʘ ʘʢʘʜʝʤʠʢʘ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ī ɽʣʝʥʘ 

ʅʠʢʦʣʘʝʚʥʘ ʉʠʥʩʢʘʷ (1967), ʪʘʢʞʝ ʦʪʤʝʯʘʣʘ, ʯʪʦ 

ʛʦʨʣʷʥʢʘ ʫʟʥʘʝʪʩʷ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʚ ʥʝʢʦʪʦʨʳʭ ʜʨʝʚʥʠʭ ʝʛʠʧʝʪʩʢʠʭ ʧʦʛʨʝʙʝʥʠʷʭ, ʦʩʦ-

ʙʝʥʥʦ ʚ ɼʨʘ-ɸʙʫ-ʅʝʛʛʘ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʈʦʩʩʠʠ, 

ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʦʪʤʝʯʘʣ, ʯʪʦ çʠʟʨʝʜʢʘ ʚ ɸʩʪʨʘ-

ʭʘʥʩʢʦʡ ʛʫʙʝʨʥʠʠ ʧʦʧʘʜʘʝʪʩʷ ʥʘ ʙʘʭʯʘʭ, ʯʘʱʝ 

ʦʢʦʣʦ ʫʩʘʜʝʙ, ʪʳʢʚʘ-ʛʦʨʣʷʥʢʘ, ʩ ʙʝʣʳʤʠ ʢʨʫʞʝʚ-

ʥʳʤʠ ʮʚʝʪʢʘʤʠ, ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʙʫʪʳʣʦʯʥʦʡ ʬʦʨʤʦʡ 

ʧʣʦʜʘ. ʕʪʦʪ ʚʠʜ ʩʣʫʞʠʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʩʫʜʳ ʠ 

ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ, ʪʘʢ ʤʥʦʛʠʝ ʬʦʨʤʳ ʝʛʦ 

ʛʦʪʦʚʳ ʚʠʪʴʩʷè (1). 

ʇʫʪʝʰʝʩʪʚʫʷ ʧʦ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʅ. ʀ. ɺʘʚʠʣʦʚ 

ʦʧʠʩʘʣ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʩʝʚʳ ʪʳʢʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʣʘʛʝʥʘʨʠʠ. çʂʘʢ ʠ ʚʦ ʚʩʝʡ ʉʨʝʜʥʝʡ 

ɸʟʠʠ, ʙʘʭʯʝʚʦʜʩʪʚʦ ʚ ʍʦʨʝʟʤʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘ-

ʯʝʥʠʝ, ʜʦ 3ï4 % ʦʪ ʚʩʝʡ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʦʪʚʦ-

ʜʠʪʩʷ ʧʦʜ ʧʦʩʝʚʳ ʜʳʥʴ, ʘʨʙʫʟʦʚ ʠ ʪʳʢʚ. ʅʘ ʧʝʨʚʦʤ 

ʤʝʩʪʝ ʥʘ ʧʦʩʝʚʝ ʩʪʦʷʪ ʜʳʥʠ, ʟʘ ʥʠʤʠ ʘʨʙʫʟ, ʠ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦ ʤʝʥʝʝ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʪʳʢʚʘ. ʇʦʯʪʠ ʚʦ 

ʚʩʝʭ ʭʦʟʷʡʩʪʚʘʭ, ʭʦʪʷ ʙʳ ʧʦ ʥʝʩʢʦʣʴʢʫ ʨʘʩʪʝʥʠʡ, 

ʩʝʶʪ ʛʦʨʣʷʥʢʫ, ʠ ʦʯʝʥʴ ʨʝʜʢʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʦʢʦʣʦ ʍʠʚʳ ʊʘʰʘʫʟʘ ʠ ʋʨʛʝʥʯʘè (1). 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʠʩʪʦʯʥʠʢʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʫʣʴ-

ʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ɺ. ʉ. ʉʝʤʝʥʦʚ ʘʥʘʣʠʟʠʨʫʝʪ ʠʭ ʥʘ 

ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʥʳʭ ʅ. ʀ. ɺʘʚʠʣʦʚʳʤ ʦʯʘʛʦʚ ʠʣʠ 

ʮʝʥʪʨʦʚ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴ-

ʰʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʚʥʝʜʨʝʥʠʝ ʚ ʢʫʣʴʪʫʨʫ ʠʛʨʘʣ ʫʨʦ-

ʚʝʥʴ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʜʝʣʠʷ. 

ʅʘ ɺʦʩʪʦʢʝ, ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʛʦʨʣʷʥʢʘ (ʤʝʩʪ-

ʥʦʝ ʥʘʟʚʘʥʠʝ ï çʢʷʜʝè, ʥʘ ʫʟʙʝʢʩʢʦʤ ï çcʫʢʷʜʝè) ʷʚ-

ʣʷʝʪʩʷ ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʝʤ ʚ ʦʙʠʭʦʜʝ 

ʭʠʚʠʥʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʂʨʫʧʥʳʝ ʵʢʟʝʤʧʣʷʨʳ, ʚʤʝ-

ʱʘʶʱʠʝ ʜʦ ʚʝʜʨʘ ʚʦʜʳ, ʩʣʫʞʘʪ ʚʤʝʩʪʦ ʧʦʩʫʜʳ (2, 

5, 6).  

ʄʝʣʢʦʧʣʦʜʥʳʝ ʬʦʨʤʳ ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ ʩʧʝʮʠ-

ʘʣʴʥʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʞʝʚʘʪʝʣʴʥʦʛʦ ʪʘʙʘʢʘ ï 

çʥʘʩʚʘʨʘè. ʀʭ ʨʘʩʢʨʘʰʠʚʘʶʪ ʚ ʨʘʟʥʳʝ ʮʚʝʪʘ ʠ 

ʫʟʦʨʳ (ʅ. ʀ. ɺʘʚʠʣʦʚ, 1967). ɺ ʵʢʩʧʝʜʠʮʠʠ ʧʦ ɸʬ-

ʛʘʥʠʩʪʘʥʫ ʅ. ʀ. ɺʘʚʠʣʦʚ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪ ʚ ʧʦʩʝʚʘʭ 

ʪʳʢʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʨʘʩʪʝʥʠʷ ʣʘʛʝʥʘʨʠʠ: çʆʛʦʨʦʜʳ, 

ʧʨʠʜʚʠʥʫʪʳʝ ʢ ʢʠʰʣʘʢʫ ʠ ʦʙʳʯʥʦ ʩʢʨʳʪʳʝ ʟʘ ʜʫʚʘ-

ʣʦʤ, ʪʘʢʞʝ ʟʥʘʤʝʥʠʪʳ ʤʥʦʞʝʩʪʚʦʤ ʢʫʣʴʪʫʨ: ʙʘʢʣʘ-

ʞʘʥʘʤʠ, ʨʝʧʦʡ, ʨʝʜʴʢʦʡ, ʦʛʫʨʮʘʤʠ, ʪʘʨʦʡ, ʪʳʢʚʦʡ, 

ʛʦʨʣʷʥʢʦʡè (2). 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʟʘ-

ʢʦʥʘ ʛʦʤʦʣʦʛʠʯʥʳʭ ʨʷʜʦʚ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʠʟʤʝʥ-

ʯʠʚʦʩʪʠ, ʅ. ʀ. ɺʘʚʠʣʦʚ ʦʪʤʝʯʘʝʪ: çʊʘʢʦʡ ʦʙʳʯʥʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʨʠʟʥʘʢ ʫ ʩʦʨʪʦʚ ʙʦʣʴʰʠʥʩʪʚʘ 

ʨʘʩʪʝʥʠʡ, ʢʘʢ ʧʨʠʩʫʪʩʪʚʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʘʥʪʦʮʠ-

ʘʥʘ ʚ ʩʪʝʙʣʷʭ, ʠ ʚʩʭʦʜʘʭ, ʫ ʚʩʝʛʦ ʩʝʤʝʡʩʪʚʘ ʪʳʢʚʝʥ-

ʥʳʭ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦ-

ʢʨʘʪʥʳʝ ʧʦʠʩʢʠ, ʥʘ ʧʨʦʩʤʦʪʨ ʪʳʩʷʯ ʩʦʨʪʦʚ ʘʨʙʫʟʦʚ, 

ʜʳʥʴ, ʪʳʢʚ, ʛʦʨʣʷʥʦʢ ʤʳ ʥʠ ʨʘʟʫ ʥʝ ʚʩʪʨʝʪʠʣʠ ʬʦʨʤ 

ʩ ʘʥʪʦʮʠʘʥʦʤ ʚ ʩʪʝʙʣʷʭ ʠʣʠ ʚʩʭʦʜʘʭè. 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʧʦʠʩʢ ʫʜʦʙʥʳʭ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʤʦʜʝʣʴʥʳʭ ʦʙʲ-

ʝʢʪʦʚ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʚ ʥʘʩʣʝʜʦʚʘʥʠʷ. 

ɺʧʝʨʚʳʝ ʚ ʨʘʙʦʪʘʭ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʣʘʛʝʥʘʨʠʷ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʫʜʦʙʥʳʡ ʦʙʲʝʢʪ ʧʦ ʧʣʝʡʪʨʦʧʥʦʤʫ 

ʜʝʡʩʪʚʠʶ ʛʝʥʦʚ, ʪ. ʝ. ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʦʜ-

ʥʦʛʦ ʛʝʥʘ ʩʨʘʟʫ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʨʠʟʥʘʢʦʚ, ʠʥʦʛʜʘ ʥʘ 

ʜʝʩʷʪʢʠ ʧʨʠʟʥʘʢʦʚ. çɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʨʘʙʦʪʳ 

ʧʨʦʚʝʜʝʥʳ ʢʨʦʤʝ ʧʰʝʥʠʮʳ ʥʘ ʙʘʭʯʝʚʳʭ: ʜʳʥʝ, 

ʪʳʢʚʝ, ʛʦʨʣʷʥʢʘʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʜʦʙʥʳʝ 

ʦʙʲʝʢʪʳ ʚ ʩʠʣʫ ʢʦʣʦʩʩʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʚʳʨʘʞʘʶʱʝʡʩʷ ʚ ʩʦʪʥʷʭ ʠ 

ʪʳʩʷʯʘʭ ʨʘʟè (2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʷʷ ʨʘʟʥʦʩʪʦʨʦʥʥʠʝ ʤʝ-

ʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ ʠʩʪʦʨʠʠ ʨʘʩʪʝ-

ʥʠʡ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʙʰʠʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʮʝʣʦʤʫ ʙʣʦʢʫ ʮʝʣʝʚʳʭ ʚʦʧʨʦʩʦʚ ʠ ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʧʦʜʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʨʦʠʟʚʝʜʝʥʠʡ ʘʢʘʜʝʤʠʢʘ 

ʅ. ʀ. ɺʘʚʠʣʦʚʘ. 
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ɹʠʢʠʨʦʚ ʐʘʨʰʝʥʘʣʳ 

ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɺʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ  

ʅʇʎʀʃ ʠʤ. ʇ.ɸ. ɻʘʥʘ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

 

ɹʀʆʊʀʏɽʉʂʀɽ ʌɸʂʊʆʈʓ ʇʀʍʊʆɺʓʍ ʃɽʉʆɺ ʂʓʈɻʓɿʉʊɸʅɸ 

 

Kalykova Gulbarchyn Nasirdinbekovna 

Researcher of the Laboratory of Forestry and Protection 

  NPTSIL them. P.A. Ghana Institute of Biology of the National Academy of Sciences of the Kyrgyz Republic 

Bikirov Sharshenaly 

Doctor of Biological Sciences, Professor 

Leading Researcher, Laboratory of Forest Crops and Seed 

NPTSIL them. P.A. Ghana Institute of Biology of the National Academy of Sciences of the Kyrgyz Republic 

 

BIOTIC FACTORS OF KYRGYZSTAN TIMBER FORESTS  

 

ɸʥʥʦʪʘʮʠʷ.  
ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʴʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʠʭʪʦʚʳʭ ʣʝʩʦʚ ʂʳʨʛʳʟ-

ʩʪʘʥʘ.  ʋʢʘʟʳʚʘʝʪʩʷ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʟʘʥʠʤʘʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʩʦʩʪʘʚ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ 

ʠ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʉʘʥʠʪʘʨʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʠʭʪʦʚʳʭ ʣʝʩʦʚ ʤʦʞʥʦ ʜʘʪʴ ʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʫʶ ʦʮʝʥʢʫ. ʅʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʠʭʪʦʚʳʭ ʣʝʩʦʚ, ʚʝʩʪʠ ʢʦʤʧʣʝʢʩ-

ʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʙʦʣʝʟʥʝʡ, ʦʯʘʛʦʚ ʚʨʝʜʠʪʝʣʝʡ, ʘ 

ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

Abstract. The article provides a brief description and current state of the fir forests of Kyrgyzstan. It indicates 

the habitats, occupied territories, and the composition of trees, shrubs and grass vegetation. The health status of 

fir forests can be given a satisfactory assessment. It is necessary to organize monitoring of the condition of the fir 

forests, to conduct comprehensive research work aimed at preventing diseases, foci of pests, as well as the intro-

duction of biological methods of plant protection. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʭʪʦʚʳʝ ʣʝʩʘ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʚʨʝʜʠʪʝʣʠ ʠ ʙʦʣʝʟʥʠ ʣʝʩʦʚ.  
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ʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʨʝʩʧʫʙʣʠʢʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʰʘʪʴ ʚʟʘʠʤʦʩʚʷ-

ʟʘʥʥʳʝ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʉʦʚʨʝʤʝʥʥʦʝ ʠ ʙʫʜʫʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʣʝʩʦʚ ʚʳʟʳʚʘʝʪ ʪʨʝʚʦʛʫ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʫʞʝ ʚʳʷʚ-

ʣʷʝʪʩʷ ʨʷʜ ʣʝʩʥʳʭ ʨʘʡʦʥʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʙʝʜ-

ʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʛʜʝ ʣʝʩʘ ʫʪʨʘʪʠʣʠ ʙʠʦʣʦʛʠʯʝ-

ʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʃʝʩ ʧʝʨʝʩʪʘʣ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʪʦʣʴʢʦ ʢʘʢ ʠʩʪʦʯʥʠʢ ʨʝʩʫʨʩʦʚ, ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʜʣʷ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʩʠʩʪʝʤʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʨʝʰʝ-

ʥʠʶ ʧʨʦʙʣʝʤ ʣʝʩʘ.  

ʇʠʭʪʘ ʉʝʤʝʥʦʚʘ ʠʣʠ ʪʫʨʢʝʩʪʘʥʩʢʘʷ (ɸ. 

Semonovii Fedtsch) ʚʧʝʨʚʳʝ ʙʳʣʘ ʦʧʠʩʘʥʘ ʧʨʦʬʝʩ-

ʩʦʨʦʤ ɹ.ɸ. ʌʝʜʯʝʥʢʦ ʚ 1898 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʳʨʛʳʟʩʪʘʥʘ ʚ ʫʱʝʣʴʷʭ ɹʝʰ-ʊʘʰ ʊʘʣʘʩʩʢʦʛʦ 

ʭʨʝʙʪʘ. ʇʠʭʪʘʨʥʠʢʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʴ-

ʥʦʧʝʨʝʩʝʯʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʚʳʩʦʢʠʭ ʠ ʩʨʝʜʥʠʭ ʛʦʨ. 

ʕʪʠ ʣʝʩʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʙʘʟʝ ʵʣʝʤʝʥʪʦʚ ʪʨʝ-

ʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʭʚʦʡʥʳʭ ʠ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪ-

ʚʝʥʥʳʭ ʣʝʩʦʚ. ʆʥʠ ʚʳʯʣʝʥʠʣʠʩʴ ʠʟ ʩʦʩʪʘʚʘ ʘʣʪʘʡ-

ʩʢʠʭ ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʷʥʴ-ʰʘʥʴʩʢʦʛʦ 

ʨʘʟʨʳʚʘ. ʀʭ ʘʨʝʘʣ ʧʨʠʫʨʦʯʝʥ ʢ ɿʘʧʘʜʥʦʤʫ ʊʷʥʴ-

ʐʘʥʶ, ʏʘʪʢʘʣʴʩʢʦʤʫ, ʊʘʣʘʩʩʢʦʤʫ, ɸʪ-ʆʡʥʦʢ-

ʩʢʦʤʫ, ʋʟʫʥ-ɸʭʤʘʪʩʢʦʤʫ, ʉʫʩʘʤʳʨʩʢʦʤʫ ʭʨʝʙʪʘʤ 

ʠ ʛʦʨʘʤ ʂʦʢʠʨʠʤ-ʊʦʦ. ʇʨʝʦʙʣʘʜʘʶʪ ʥʘʩʘʞʜʝʥʠʷ 

III -IY ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ʩ ʧʦʣʥʦʪʦʡ ʦʪ 0,4-0,8. ʆʥʠ 

ʧʨʠʫʨʦʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʢ ʩʢʣʦʥʘʤ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦ-

ʟʠʮʠʠ ʠ ʟʘʥʠʤʘʶʪ ʩʢʣʦʥʳ ʦʪ 1700-2700 ʤ ʥʘʜ ʫʨʦʚ-

ʥʝʤ ʤʦʨʷ, ʛʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʦʨʥʦʣʝʩʥʳʝ ʪʝʤʥʦ-

ʙʫʨʳʝ ʧʦʯʚʳ ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ. ɹʦʣʴʰʦʡ ʚʨʝʜ ʵʪʠʤ 

ʣʝʩʘʤ ʥʘʥʦʩʠʣʠ ʧʨʠʠʩʢʦʚʳʝ ʨʫʙʢʠ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʚʳʙʠʨʘʣʠʩʴ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ, ʣʫʯʰʠʝ ʵʢ-

ʟʝʤʧʣʷʨʳ ʧʠʭʪʳ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʛʝʥʝʪʠ-

ʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʠʜʘ, ʧʦʚʳʰʝʥʠʶ ʬʘʫʪʥʦʩʪʠ 

ʜʝʨʝʚʴʝʚ, ʩʥʠʞʝʥʠʶ ʟʘʱʠʪʥʳʭ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝ-

ʥʠʯʝʩʢʠʭ ʠ ʵʩʪʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʣʝʩʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʠʭʪʘ ʙʳʣʘ ʟʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʂʳʨ-

ʛʳʟʩʪʘʥʘ ʢʘʢ ʨʝʜʢʠʡ ʵʥʜʝʤʠʯʥʳʡ ʚʠʜ.   

ʇʠʭʪʘ ʉʝʤʝʥʦʚʘ  ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʥʠʤʘʝʪ 

3714 ʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ ʣʝʩʦʚ ʚ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʫʱʝʣʴʷʭ ʛʦʨ ʥʘʤʠ ʚʳʷʚʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ (ʛʝʥʝʪʠ-

ʯʝʩʢʠʝ ʨʝʟʝʨʚʘʪʳ) ʧʠʭʪʳ ʉʝʤʝʥʦʚʘ, ʠʤʝʶʱʠʝ ʙʦʣʴ-

ʰʦʝ ʥʘʫʯʥʦʝ, ʠʩʪʦʨʠʯʝʩʢʦʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝ-

ʥʠʝ. ʆʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʊʦʢʪʦʛʫʣʴʩʢʦʤ ʣʝʩʭʦʟʝ: ʚ ʫʨʦ-

ʯʠʱʘʭ ʂʘʨʦ-ʂʘʨʘʛʘʡ, ɹʫʛʫʣʫ-ʊʦʨ, ʂʘʥ-ɼʞʘʡʣʦʦ, 

ʋʩʪʘ-ʉʘʡ, ʂʫʨʘʨʳʢ, ʀʪʘʛʘʨ; ʚ ɸʚʣʝʪʠʤʩʢʦʤ ʣʝʩʭʦʟʝ 

ʚ ʫʨʦʯʠʱʝ ɹʘʪʨʘʭʘʥ. ʅʘʩʘʞʜʝʥʠʷ ʟʜʝʩʴ ʩʦʩʪʦʷʪ, ʚ 

ʦʩʥʦʚʥʦʤ, ʠʟ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʭ, ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʜʝʨʝʚʴʝʚ ʧʠʭʪʳ. ʇʦʣʥʦʪʘ ʦʪ 0,5 ʜʦ 1,0. ʆʧʪʠʤʫʤ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʠʭʪʳ ʉʝʤʝʥʦʚʘ ʧʨʠʫʨʦʯʝʥ ʢ ʚʳʩʦ-

ʪʘʤ ï 2000-2500 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚʳʩʦʪʘ ʦʪ-

ʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 30 ʤ ʧʨʠ ʜʠʘ-

ʤʝʪʨʝ ʙʦʣʝʝ 1 ʤ. ɼʦʞʠʚʘʝʪ ʜʦ 300 ʣʝʪ. 

ʌʣʦʨʘ ʧʠʭʪʦʚʳʭ ʣʝʩʦʚ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʘ  ʠ  

ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʵʪʦʪ ʨʘʡʦʥ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʳʢʝ 

ʤʝʞʜʫ ʉʝʚʝʨʦʤ ʠ ʖʛʦʤ ʂʳʨʛʳʟʩʪʘʥʘ, ʠ ʧʦʵʪʦʤʫ 

ʟʜʝʩʴ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʨʘʩʪʝʥʠʷ ʦʙʝʠʭ ʨʝʛʠʦʥʦʚ. ɺ 

ʵʪʦʤ ʨʘʡʦʥʝ ʦʪʤʝʯʝʥʦ ʙʦʣʝʝ 700 ʚʠʜʦʚ ʚʳʩʰʠʭ 

ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʢʦʣʦ 150 ʜʨʝ-

ʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ. ʊʝʤʥʦʭʚʦʡʥʳʝ ʣʝʩʘ ʥʘ ʩʝ-

ʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʯʝʨʝʜʫʝʪʩʷ ʩ ʣʫʛʦʩʪʝʧʷʤʠ ʠ ʣʫ-

ʛʘʤʠ, ʘ ʩʚʝʪʣʦʭʚʦʡʥʳʝ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ï ʩʪʝ-

ʧʷʤʠ ʠ ʣʫʛʦʩʪʝʧʷʤʠ. ʅʠʞʝ ʭʚʦʡʥʳʭ ʣʝʩʦʚ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʘʨʯʦʚʳʝ ʣʝʩʘ ʠʟ ʘʨʯʠ ʧʦʣʫʰʘʨʦʚʠʜ-

ʥʦʡ ʠ ʟʝʨʘʚʰʘʥʩʢʦʡ. ɽʱʝ ʥʠʞʝ ʩʢʣʦʥʳ ʧʦʢʨʳʪʳ ʢʫ-

ʩʪʘʨʥʠʢʘʤʠ, ʟʜʝʩʴ ʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʬʠʩʪʘʰʢʘ ʠ ʤʠʥ-

ʜʘʣʴ. ɺ ʏʘʪʢʘʣʴʩʢʦʤ ʭʨʝʙʪʝ ʩʦʚʤʝʩʪʥʦ ʩ ʧʠʭʪʦʡ 

ʚʩʪʨʝʯʘʶʪʩʷ ʝʣʴ ʪʷʥʴ-ʰʘʥʴʩʢʘʷ, ʷʙʣʦʥʷ ʉʠʚʝʨʩʘ ʠ 

ʢʠʨʛʠʟʦʚ, ʦʨʝʭ ʛʨʝʮʢʠʡ, ʢʣʝʥ ʪʫʨʢʝʩʪʘʥʩʢʠʡ ʠ ʉʝ-

ʤʝʥʦʚʘ, ʢʘʨʢʘʩ, ʨʷʙʠʥʘ ʪʷʥʴ-ʰʘʥʴʩʢʘʷ ʠ ʧʝʨʩʠʜ-

ʩʢʘʷ, ʚʠʜʳ ʙʦʷʨʳʰʥʠʢʦʚ (ʪʫʨʢʝʩʪʘʥʩʢʠʡ, ʜʞʫʥʛʘʨ-

ʩʢʠʡ, ʧʦʥʪʠʡʩʢʠʡ ʠ ʘʣʪʘʡʩʢʠʡ). ʇʦ ʧʦʡʤʘʤ ʨʝʢ 

ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʚ ʠ ʪʦʧʦʣʝʡ, ʙʝʨʝʟʘ 

ʪʫʨʢʝʩʪʘʥʩʢʘʷ, ʢʨʠʚʘʷ, ʢʣʝʥʳ, ʷʩʝʥʴ ʩʦʛʜʠʡʩʢʠʡ ʠ  

ʚʠʰʥʷ ʤʘʛʘʣʝʙʢʘ. ʀʟ ʢʫʩʪʘʨʥʠʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʚʠʜʳ ʰʠʧʦʚʥʠʢʦʚ: ʨʳʭʣʳʡ, ʰʠʨʦʢʦʰʠʧʳʡ, 

ɸʣʴʙʝʨʪʘ, ʌʝʜʯʝʥʢʦ, ʵʢʟʦʭʦʨʜʘ ʪʷʥʴ-ʰʘʥʴʩʢʘʷ,  

ʩʧʠʨʝʷ ʟʚʝʨʦʙʦʝʣʠʩʪʥʘʷ, ʞʠʤʦʣʦʩʪʠ ɸʣʴʪʤʘʥʘ ʠ 

ʂʘʨʝʣʠʥʘ, ʙʘʨʙʘʨʠʩ ʧʨʦʜʦʣʛʦʚʘʪʳʡ ʠ ʨʘʟʥʦʥʦʞʢʦ-

ʚʳʡ, ʩʣʠʚʘ ʩʦʛʜʠʡʩʢʘʷ ʠ ʬʝʨʛʘʥʩʢʘʷ, ʘʬʣʘʪʫʥʠʷ 

ʠʣʴʤʦʣʠʩʪʥʘʷ, ʩʤʦʨʦʜʠʥʘ ʄʝʡʝʨʘ, ʝʞʝʚʠʢʘ ʩʠʟʘʷ, 

ʚʠʰʥʠ: ʪʷʥʴ-ʰʘʥʴʩʢʘʷ, ʢʨʘʩʥʦʧʣʦʜʥʘʷ  ʠ ʘʙʝʣʠʷ 

[4].  

ʄʠʢʦʙʠʦʪʘ ʛʨʠʙʦʚ ʧʠʭʪʳ ʉʝʤʝʥʦʚʘ ʧʨʠʩʧʦ-

ʩʘʙʣʠʚʘʝʪʩʷ ʢ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ, ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʦʪ ʚʠʜʦʚ ʩʫʙʩʪʨʘʪʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʛʦʜʳ, 

ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʦʣʦʞʝ-

ʥʠʷ ʩʢʣʦʥʦʚ ʛʦʨ. ɺ ʧʠʭʪʦʚʦʤ ʣʝʩʫ ʚʩʪʨʝʯʘʶʪʩʷ 34 

ʚʠʜʘ ʛʨʠʙʦʚ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 28 ʨʦʜʘʤ, 18 ʩʝʤʝʡ-

ʩʪʚʘʤ, 10 ʧʦʨʷʜʢʘʤ ʠ 4 ʢʣʘʩʩʘʤ. ʀʟ ʥʠʭ 14 ʚʠʜʦʚ 

ʧʦʚʨʝʞʜʘʶʪ ʭʚʦʶ, 8 ʚʠʜʦʚ ʩʪʚʦʣʠʢʠ ʠ ʚʝʪʦʯʢʠ ʩʝ-

ʷʥʮʝʚ, 12 ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʩʝʤʷʥ, 14 

ʚʠʜʦʚ  ʚʩʭʦʜʦʚ, ʠ ʝʱʝ 3 ʚʠʜʘ ʧʨʠʚʦʜʷʪ ʢ ʢʦʨʥʝʚʳʤ 

ʛʥʠʣʷʤ  (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʨʠʙʦʚ ʧʠʭʪʳ ʉʝʤʝʥʦʚʘ ʚ ɿʘʧʘʜʥʦʤ ʊʷʥʴ-ʐʘʥʝ 

ʂʣʘʩʩʳ ʇʦʨʷʜʦʢ ʉʝʤʝʡʩʪʚʦ ʈʦʜʳ, ʚʠʜʳ 

Oomycetes 
Perenosporales Pythiaceae 1.Pythium debaryanum R. Hesse 

 Herpotrichiellaceae 2. Herpotrichia juniperi (Duby) 

Ascomycetes ʆnygenales Gymnoascaceae 3.Myxotrichum chartaru(Nees) Kunze) 

ʇʦʨʷʜʦʢ ʛʨʫʧʧʳ 

Pyrenomycetaea 

 

Sphaeriales 

 

Sordariaceae 4.Sordaria fimicola (Roberge ex Desm.) 

Chaetomiaceae 

 

5. Chaetomium chartarum (Nees.). 

6. Ascotricha chartarum Berk . 

ʇʦʨʷʜʦʢ ʛʨʫʧʧ r

Discomycetales 

Helotiales Cenandiaceae 7. Cenandium abietis (Pers.) Dube 

Phacidiales 
Pseudophacidi-

aceae 
8. Lephodermium nervisegium Rehm 

ʇʦʜ ʢʣʘʩʩ 

Loculoascomyceti-

dae 

Dothideales Venturiaceae 9. Rhizosphaera kalkhoffii Bub§k. 

Basidiomycetes 
 

Aphyllophora-

les 

Poriaceae 
10. Fomes fomintarius (L.) Fr. 

11. Fomitopsis annosa (Fr.) Karst. 

ʇʦʨʷʜʦʢ ʛʨʫʧʧ r

Hymenomy-cetidae 

Polyporaceae 12. Phaeolus schweinitzii (Fr.) Pat. 

Hymenochaetaceae 
13. Phellinus hartigii.). Bond. 

14. Phellinus abietis (P. Karst.) Pil§t, 

Agaricales Trivcholomataceae 15. Almiillarilla mellea Quel 

ʊeliospo-romyceti-

dae 
Uredinales 

Pucciniastraceae 16. Thekopsora padi Kleb. 

Melampsoracea 

 

17. Chrysomyxa pirolae Rostr. 

18. Melampsoilella cerstii Schr 

Deuteromecetes 

 

Hyphomyceta-

les 

Maniliaceae 

19. Aspergillus niger v Tiegh. 

20. Penicillum glaucum Link 

21. Penicillum cyclopium Westling 

22. Penicillum viridicatum Westling, R. 

23. Botrytis cinerea Pers. 

24. Verticillium sp. 

25. Trichotecium roseum Link. 

Dematiaceae 

26. Cladosporiun herbarum (Pers.) Link 

27.Helmintosporiumbondarzewii Pid. 

28. Alternaria tenuis Nees. 

29. Alternaria alternate (Fr.) Keissl 

30. Alternaria sp. 

Tubarculariaceae 

31. Cercospora sp. 

32. Fusarium oxysporum Schl. 

33. Fusarium sp. 

ʇʦʨʷʜʦʢ ʛʨʫʧʧ r

Celemycetae 
 Melanconiales 34. Pestalotia hartigii Tubeuf 

 Sphaeropsidales 35. Cytospora sp 

 

ɻʨʠʙʳ, ʚʳʟʳʚʘʶʱʠʝ ʙʦʣʝʟʥʠ ʩʝʤʷʥ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʨʫʰʝʥʠʶ ʥʘʨʫʞʥʦʡ ʦʙʦ-

ʣʦʯʢʠ ʠ ʷʜʨʘ ʩʝʤʝʥʠ. ʆʥʠ ʧʦʧʘʜʘʝʪ ʧʦʢʨʦʚʥʳʝ 

ʪʢʘʥʠ ʩʝʤʝʥʠ, ʟʘʪʝʤ ʛʠʬʳ ʤʠʮʝʣʠʠ ʧʨʠ ʧʦʤʦʱʠ ʛʦ-

ʫʩʪʦʨʠʠ ʧʨʦʥʠʢʘʶʪ ʚʥʫʪʨʠ ʩʝʤʷʥ, ʧʦʚʨʝʞʜʘʝʪ ʩʝ-

ʤʷʜʦʣʠʠ, ʧʨʠʚʦʜʷʪ ʢ ʫʚʷʜʘʥʠʶ ʩʝʤʝʥʠ. ɽʩʣʠ ʩʝ-

ʤʝʥʘ ʩʦʭʨʘʥʷʝʪʩʷ, ʪʦ ʧʦʷʚʠʚʰʠʝʩʷ ʚʩʭʦʜʳ ʩʪʘʥʦ-

ʚʷʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʤ ʙʦʣʝʟʥʠ. ɺ ʦʩʥʦʚʥʦʤ ʠʟ 

ʩʝʤʷʥ ʧʠʭʪʳ ʉʝʤʝʥʦʚ ʚʳʜʝʣʝʥʳ 12 ʚʠʜʦʚ ʛʨʠʙʦʚ, 

ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʥʘ 2 ʢʣʘʩʩʘ, 3 ʧʦʨʷʜʢʘ, ʠ 6 ʩʝʤʝʡʩʪʚʘ 

: Myxotrichum chartarum (Nees) Kunze)., Sordaria 

fimicola (Roberge ex Desm.)., Chaetomium chartarum 

(Nees.)., Ascotricha chartarum Berk., Aspergillus 

niger v Tiegh., Penicillum glaucum Link., Penicillum 

cyclopium Westling., Penicillum viridicatum 

Westling., R, Botrytis cinerea Pers., Trichotecium 

roseum Link., Alternaria tenuis Nees., Fusarium 

oxysporum Schl., Fusarium sp. ʕʪʦ ʛʨʠʙʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʣʘʩʩʦʚ Ascomycetes ʠ  

Deuteromycetes. ʀʥʬʝʢʮʠʷ ʧʦʚʨʝʞʜʝʥʥʳʭ ʩʝʤʷʥ 

ʩʥʘʯʘʣʘ ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʯʚʫ, ʟʘʪʝʤ ʥʘ ʩʝʷʥʮʳ ʚ ʧʠ-

ʪʦʤʥʠʢʘʭ  ʠ  ʚʳʟʳʚʘʝʪ ʫʚʷʜʘʥʠʝ ʠ ʢ ʧʦʣʥʦʡ ʛʠʙʝʣʠ 

ʨʘʩʪʝʥʠʷ.  

ʉʝʷʥʮʳ ʧʠʭʪʳ ʧʦʚʨʝʞʜʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʝʤʷʥ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʙʦʣʝʟʥʦʪʚʦʨʥʳʭ ʛʨʠʙʦʚ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʦʯʚʝ. 

ɺʳʜʝʣʝʥʥʳʝ  ʠʟ ʩʝʷʥʮʝʚ ʧʠʭʪʳ ʉʝʤʝʥʦʚʘ ʛʨʠʙʳ 

ʦʪʥʦʩʷʪʩʷ ʥʘ 2 ʢʣʘʩʩʘ, 2 ʧʦʨʷʢʘ, 9 ï ʩʝʤʝʡʩʪʚʘʤ, ʠ 

14 ʚʠʜʦʚ. ʆʥʠ Pythium debaryanum R. Hesse., 

Sordaria fimicola (Roberge ex Desm.)., Ascotricha 

chartarum Berk., Verticillium sp., Botrytis cinerea 

Pers., Cladosporiun herbarum (Pers.) Link., 

Helmintosporium bondarzewii Pid., Alternaria tenuis 

Nees., Alternaria alternate (Fr.) Keissl., Alternaria sp., 

Cercospora sp., Fusarium oxysporum Schl., Fusarium 

sp., Pestalota hartigii Tubeuf. 
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ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʧʠʪʦʤʥʠʢʘʭ ʛʨʠʙ 

Fusarium, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʡ ʫʩʣʦʚʠʡ ʚʨʝ-

ʤʝʥʠ, ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʪʘʜʠʠ ʩʢʣʝʨʦʮʠʡ, ʭʣʘʤʠʜʦ-

ʩʧʦʨ ʠʣʠ ʢʦʥʠʜʠʡ. ʂʨʦʤʝ ʪʦʛʦ ʚʩʪʨʝʯʘʶʪʩʷ 3 ʚʠʜʘ 

ʛʨʠʙʦʚ ʠʟ ʨʦʜʘ ʨʦʜʘ Alternaria, (ɸlternaria tenuis 

Nees, ɸlternaria alternata (Fr.) Keissl. Alternaria sp.) 

ʚʳʟʳʚʘʶʪ ʙʦʣʝʟʥʠ ʚʩʭʦʜʦʚ, ʠʟ ʥʠʭ 2 ʚʠʜʘ 

(ɸlternaria tenuis Nees, ɸlternaria alternata (Fr.) 

Keissl) ʧʨʦʷʚʣʷʶʪʩʷ ʯʘʱʝ.  

ɻʨʠʙ  Helmintosporium bondarzewi Pid. 

ʧʦʚʨʝʞʜʘʝʪ  ʤʦʣʦʜʳʭ ʚʝʪʦʢ, ʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ʛʨʠʙʦʚ Pythiun debaryanum Hesse ʧʦʜʢʣʘʩʩʘ 

ʬʠʢʦʤʠʮʝʪʦʚ, ʦʪʥʦʩʷʱʠʝʩʷ ʢʣʘʩʩʦʚ  ʦʦʤʠʮʝʪʦʚ  

ʚʳʟʳʚʘʝʪ ʙʝʣʳʡ ʛʥʠʣ ʩʝʷʥʮʝʚ ʚ  ʩʫʭʦʝ ʚʨʝʤʷ 

ʧʦʛʦʜʳ, ʘ ʢʦʥʠʜʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʳʩʦʭʰʝʡ ʯʘʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ [5].   

            ɹʦʣʝʟʥʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʳʨʘ-

ʱʠʚʘʝʤʦʛʦ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ, ʥʘʥʦʩʷʪ ʙʦʣʴʰʦʡ 

ʚʨʝʜ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʪʘʢ ʢʘʢ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠ-

ʚʦʜʷʪ ʢ ʛʠʙʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʩʝʷʥʮʝʚ ʧʠʭʪʳ, 

ʜʦ 30-70 %. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʝʷʥʮʝʚ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʬʫʟʘʨʠʦʟ, ʚʳʟʳʚʘʶʱʠʡ ʧʦʣʝʛʘʥʠʝ ʨʘʩʪʝ-

ʥʠʡ ʧʨʠ ʠʭ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʧʠʪʦʤʥʠʢʝ. ʕʪʦ ʟʘʙʦʣʝ-

ʚʘʥʠʝ ʚʳʟʳʚʘʝʪ ʟʘʛʥʠʚʘʥʠʝ ʩʝʤʷʥ ʠ ʧʨʦʨʦʩʪʢʦʚ, 

ʫʚʷʜʘʥʠʝ ʚʩʭʦʜʦʚ ʠ ʩʝʷʥʮʝʚ. ɹʦʣʝʟʥʴ ʥʦʩʠʪ ʦʯʘʛʦ-

ʚʳʡ ʭʘʨʘʢʪʝʨ,  ʠ ʨʘʩʪʝʥʠʷ ʛʠʙʥʫʪ ʢʫʨʪʠʥʘʤʠ.   ʆʩ-

ʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʟʘʱʠʪʳ ʩʝʷʥʮʝʚ  ʧʠʭʪʳ ʦʪ ʬʫʟʘ-

ʨʠʦʟʘ ʩʯʠʪʘʝʪʩʷ ʘʢʪʠʚʥʳʡ ʤʝʪʦʜ, ʪ.ʝ. ʧʦʜʘʚʣʝʥʠʝ 

ʚʦʟʙʫʜʠʪʝʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʤʦʤʝʥʪ ʘʢʪʠʚʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʚʳʩʦʢʦʡ ʘʛʨʦʪʝʭʥʠʢʦʡ. ɺ ʧʠʪʦʤʥʠʢʘʭ ʧʨʦʪʠʚ ʜʘʥ-

ʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠʟ ʜʦʩʪʫʧʥʳʭ ʤʝʨ ʙʦʨʴʙʳ, ʧʨʘʢ-

ʪʠʢʘʤʠ ʦʙʳʯʥʦ ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʦʙʨʘʙʦʪʢʘ ʩʝ-

ʤʷʥ, ʚʩʭʦʜʦʚ ʠ ʩʝʷʥʮʝʚ ʧʠʭʪʳ ʨʘʩʪʚʦʨʦʤ ʤʘʨʛʘʥʮʦ-

ʚʦʢʠʩʣʦʛʦ ʢʘʣʠʷ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [3].  

ʉʝʨʜʮʝʚʠʥʘ ʠ ʧʦʣʦʩʪ ɹ ʢʦʨʥʝʡ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʟʘʙʦʣʝʚʘʥʠʶ ʛʨʠʙʦʤ Heterobasidion annosum 

(Fomitopsis annosa), ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʣʝʩʫ ʥʘ ʧʠʭ-

ʪʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʙʫʨʝʣʦʤʘʭ ʠ ʚʝʪʨʦʚʘʣʘʭ. ʕʪʦ 

ʟʘʙʦʣʝʚʘʥʠʝ ʥʘʟʳʚʘʪʩʷ ʢʦʨʥʝʚʦʡ ʛʥʠʣʴʶ. ʂ ʵʪʦʤʫ 

ʧʦʨʷʜʢʫ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʢʦʨʥʝʚʦ ̫ʛʥʠʣʴ ʩʦʩʥʳ, ʩʝ-

ʨʘʷ ʛʥʠʣʴ,  (Phaeolus schweinitzii), ʙʝʣʘʷ ʛʥʠʣʴ ʢʦʨ-

ʥʝʡ (Armillariella mellea). ɿʘʨʘʞʝʥʠʝ ʙʦʣʝʟʥ ʁʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʦʪʨʘʚʣʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ, ʤʦʣʦʜʥʷʢ ʚʳʩʳʭʘʝʪ ʯʝʨʝʟ 1-4 ʛʦʜʘ, ʘ 

ʚʟʨʦʩʣʳʝ ʜʝʨʝʚʴʷ ʯʝʨʝʟ 10 ʣʝʪ. ʏʝʨʝʟ 5-6 ʣʝʪ ʨʦʩʪ 

ʟʘʨʘʞʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʟʘʤʝʜʣʷʝʪʩʷ, ʭʚʦʷ ʥʘʯʠʥʘʝʪ 

ʧʨʠʦʙʨʝʪʘʪʴ ʩʝʨʳʡ ʦʪʪʝʥʦʢ, ʟʘʪʝʤ ʦʩʳʧʘʝʪʩʷ. 

ɻʨʠʙʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʵʪʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʧʠʭʪʳ 

ʉʝʤʝʥʦʚʘ ʩʣʝʜʫʶʱʠʝ: Fomitopsis pinicola, Phellinus 

hartigii, Fomitopsis annosa, Phellinus abietis. 

ɻʨʠʙ    Cenangium abietis (Pers.) Rehm. ʚʳʷʚʣʝʥ 

ʥʘ ʖʛʝ ʂʳʨʛʳʟʩʪʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʙʫʜʠʪʝʣʷ ʦʧʘʩ-

ʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʠʭʪʳ çʮʝʥʘʥʛʠʘʣʴʥʳʡ ʨʘʢè, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʫʩʳʭʘʥʠʝ ʧʦʙʝʛʦʚ ʚ ʤʝʩʪʘʭ ʧʦ-

ʨʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʞʝʣʪʝʥʠʝ ʠ ʦʧʘʜʝʥʠʝ ʭʚʦʠ. 

ʇʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʭʚʦʠ ʥʘ ʧʠʭʪʝ ʉʝʤʝʥʦʚʘ ʷʚʣʷʝʪʩʷ 

ʝʝ ʧʦʨʘʞʝʥʠʝ, ʪʘʢʞʝ ʢʘʢ ʠ ʧʦʨʘʞʝʥʠʝ ʚʝʪʚʝʡ ʩʫʤʯʘ-

ʪʳʤ ʛʨʠʙʦʤ Cenangium abietis. ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʜʘʥʥʳʡ ʛʨʠʙ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʛʠʙʝʣʴ ʭʚʦʠ ʠ ʚʝʪ-

ʚʝʡ ʣʠʰʴ ʥʘ ʦʩʣʘʙʣʝʥʥʳʭ ʜʝʨʝʚʴʷʭ. ʇʦʵʪʦʤʫ ʦʩʥʦʚ-

ʥʦʡ ʧʨʠʯʠʥʦʡ, ʚʳʟʚʘʚʰʝʡ ʧʦʨʘʞʝʥʠʝ ʧʠʭʪʳ ʚ ʣʝʩʫ, 

ʷʚʣʷʝʪʩʷ ʥʝ ʨʘʟʚʠʪʠʝ ʵʧʠʬʠʪʦʪʠʠ ʮʝʥʘʥʛʠʦʟʘ, ʘ 

ʦʩʣʘʙʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʦʡ ʧʨʠʯʠʥʝ. 

ʊʘʢʦʡ ʧʨʠʯʠʥʦʡ ʤʦʞʝʪ ʙʳʪʴ ʢʦʨʥʝʚʘʷ ʛʫʙʢʘ (ʚʦʟʙʫ-

ʜʠʪʝʣʴ Xeterobasidion annosum). ʂʨʦʤʝ ʵʪʦʛʦ, ʛʨʠʙ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʩʘʧʨʦʬʠʪ, ʨʘʟʚʠʚʘʷʩʴ ʥʘ ʥʠʞ-

ʥʠʭ ʦʪʤʝʨʰʠʭ ʚʝʪʚʷʭ ʠʣʠ ʥʘ ʧʦʨʫʙʦʯʥʳʭ ʦʩʪʘʪʢʘʭ. 

ɿʘʨʘʞʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʨʘʥʳ, ʥʦ 

ʚʦʟʤʦʞʥʦ ʠ ʯʝʨʝʟ ʥʝʧʦʚʨʝʞʜʝʥʥʫʶ ʪʢʘʥʴ ʢʦʞʠʮʳ. 

ɹʦʣʝʟʥʴ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʬʦʥʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʦʩʣʘʙʣʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʨʠʯʠʥʘʤʠ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ 

ʙʳʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ (ʦʙʝʜʥʝʥʠʝ ʧʦʯʚ, ʟʘʩʫʭʘ  ʠ ʜʨ.), ʘ ʪʘʢʞʝ 

ʥʘʧʘʜʝʥʠʝ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ. 

ʆʩʦʙʝʥʥʦ ʩʪʨʘʜʘʝʪ ʧʦʜʨʦʩʪ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʷʚʠʣʦʩʴ ʚ ʤʝʩʪʘʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʧʠʭʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʠ ʫʞʝ ʫʩʧʝʣʦ ʥʘʥʝʩʪʠ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʚ ʉʘʨʳ-ʏʝʣʝʢʩʢʦʤ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʤ ʙʠʦʩʬʝʨʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ [13].                                

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʫʨʦʯʠʱʘʭ 

ʦʙʥʘʨʫʞʝʥʳ ʦʯʘʛʠ ʮʝʥʘʥʛʠʦʟʘ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝ-

ʥʴʶ (ʧʨʦʮʝʥʪʦʤ) ʟʘʨʘʞʝʥʥʦʩʪʠ. ʋʨʦʯʠʱʘ ʂʳʨʛʦʦʣ 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʦʯʘʛʦʤ ʧʦʨʘʞʝʥʠʷ, ʘ ʫʨʦ-

ʯʠʱʝ ɹʘʯʳʢʳ-ʉʘʡ ʥʘʭʦʜʠʪʩʷ ʚ ʙʣʠʟʣʝʞʘʱʝʡ ʤʝʩʪ-

ʥʦʩʪʠ ʦʪ ʦʯʘʛʘ, ʘ ʫʨʦʯʠʱʘ ɹʘʣʪʳʨʢʘʥ ʥʘʭʦʜʷʪʩʷ  

ʥʠʞʥʝʡ ʟʦʥʝ, ʪ.ʝ. ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʯʘʛʘ ʧʦʨʘʞʝʥʠʷ. 

ɺ ʩʘʤʦʤ ʦʯʘʛʝ ʧʦʨʘʞʝʥʠʷ (ʫʨ. ʂʳʨʛʦʦʣ), ʟʜʦ-

ʨʦʚʳʝ ʵʢʟʝʤʧʣʷʨʳ ʧʠʭʪʳ ʉʝʤʝʥʦʚʘ ʩʦʩʪʘʚʠʣʠ 

ʚʩʝʛʦ 15,6%, ʦʢʦʣʦ 6% ʜʝʨʝʚʴʝʚ ʫʞʝ ʧʦʛʠʙʣʠ, ʫ 

32,7% ʦʙʥʘʨʫʞʝʥʦ ʩʠʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ, ʩʣʘʙʦʝ ï 

19,5%, ʩʨʝʜʥʝʝ ï 26,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʙʣʠʟʣʝ-

ʞʘʱʝʡ ʤʝʩʪʥʦʩʪʠ ʦʪ ʦʯʘʛʘ ʧʦʨʘʞʝʥʠʷ  (ʫʨ. ɹʘʯʳʢʳ-

ʩʘʡ) ʟʜʦʨʦʚʳʝ ʵʢʟʝʤʧʣʷʨʳ ʧʠʭʪʳ ʩʦʩʪʘʚʠʣʠ 24,5%, 

ʧʦʛʠʙʰʠʭ ʥʝʪ, ʩʠʣʴʥʦ ʧʦʨʘʞʝʥʦ 15,1%, ʪ.ʝ. ʚ 2 ʨʘʟʘ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʘʤʦʤ ʦʯʘʛʝ, ʩʣʘʙʦʝ ʧʦʨʘʞʝʥʠʝ 

(20,8%), ʩʨʝʜʥʝʝ (39,6%), ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, 

ʯʝʤ ʚ ʩʘʤʦʤ ʦʯʘʛʝ.  

ʋʨʦʯʠʱʘ ɹʘʣʪʳʨʢʘʥ ʥʘʭʦʜʠʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʦʪʜʘʣʝʥʥʦʩʪʠ ʦʪ ʦʯʘʛʘ ʧʦʨʘʞʝʥʠʷ ʠ ʚ ʥʝʤ ʟʜʦʨʦʚʳʝ 

ʵʢʟʝʤʧʣʷʨʳ ʧʠʭʪʳ ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 17%, ʧʦʛʠʙʰʠʝ 

ʠ ʩʠʣʴʥʦ ʧʦʨʘʞʝʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʘ 

ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ ʩʦʩʪʘ-

ʚʠʣʘ ʦʢʦʣʦ 4%, ʩʣʘʙʘʷ ï 79,2%, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ 

ʚʳʩʦʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʫʨʦʯʠʱʘʤʠ. ɿʥʘ-

ʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʙʦʣʝʟʥʠ ʧʠʭʪʳ ʉʝʤʝʥʦʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘ-

ʤʝʪʨʘ ʜʝʨʝʚʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʜʝʨʝʚʘ ʠ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʩʦʪʳ, ʧʨʦʮʝʥʪ ʟʘʨʘʞʝʥʥʳʭ ʜʝʨʝ-

ʚʴʝʚ ʫʤʝʥʴʰʘʝʪʩʷ.  

ʋ ʜʝʨʝʚʴʝʚ ʜʠʘʤʝʪʨʦʤ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ ʜʦ 20 

ʩʤ ʦʪ ʙʦʣʝʟʥʠ ʧʦʛʠʙʣʠ ʙʦʣʝʝ 5% ʜʝʨʝʚʴʝʚ, ʩʠʣʴʥʦʝ 

ʧʦʨʘʞʝʥʠʝ ʩʦʩʪʘʚʠʣʠ 30,6%, ʩʨʝʜʥʝʝ ï 26,2%,  ʩʣʘ-

ʙʦʝ ï 22,2%. ʆʪ ʚʩʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʨʝʚʴʝʚ ʪʦʣʴʢʦ 

15,5% ʧʠʭʪʳ ʦʢʘʟʘʣʠʩʴ ʟʜʦʨʦʚʳʤʠ, ʪ.ʝ. ʥʝ ʧʦʨʘʞʝʥ-

ʥʳʤʠ. ʋ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʜʝʨʝʚʴʝʚ ʧʠʭʪʳ ʩ ʜʠʘ-

ʤʝʪʨʦʤ ʦʪ 24 ʜʦ 40 ʩʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʦʝ ʧʦʨʘʞʝ-

ʥʠʝ (38,0%), ʩʨʝʜʥʝʝ ï 17,7% ʠ ʩʠʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ 

ʚʩʝʛʦ 6,4%, ʧʦʛʠʙʰʠʭ ï ʥʝʪ, ʟʜʦʨʦʚʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ʩʦʩʪʘʚʠʣʠ ï 38%. ɼʝʨʝʚʴʷ, ʙʦʣʝʝ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ 

ʩ ʜʠʘʤʝʪʨʦʤ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ ʙʦʣʝʝ 40 ʩʤ ʚ ʦʩʥʦʚ-

ʥʦʤ ʩʦʩʪʦʷʪ ʠʟ ʟʜʦʨʦʚʳʭ ʵʢʟʝʤʧʣʷʨʦʚ (64,6%), 

ʫʩʦʭʰʠʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʩʠʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʚʩʝʛʦ 
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3,2%, ʩʣʘʙʦʝ ʠ ʩʨʝʜʥʝʝ ʧʦʨʘʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ï 

16,1%. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʤʦʣʦʜʦʛʦ ʧʦ-

ʢʦʣʝʥʠʷ ʣʝʩʘ, ʪ.ʝ. ʧʦʜʨʦʩʪʘ (ʫʨ. ʂʳʨʛʦʦʣ) ï ʚ ʩʘʤʦʤ 

ʦʯʘʛʝ ʧʦʨʘʞʝʥʠʷ,  33,3% ʧʦʜʨʦʩʪʘ ʧʦʛʠʙʣʠ, ʩʣʘʙʘʷ 

ʠ ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʩʦʩʪʘʚʠʣʘ ï 13,3, ʘ 

ʟʜʦʨʦʚʳʝ ʵʢʟʝʤʧʣʷʨʳ ʚʩʝʛʦ ï 26,7%. ɺ ʙʣʠʟʣʝʞʘ-

ʱʝʡ ʤʝʩʪʥʦʩʪʠ                                      (ʫʨ. ɹʘʯʳʢʳ-

ʉʘʡ) ʧʦʛʠʙʣʦ 7,1% ʧʦʜʨʦʩʪʘ, ʩʠʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ 30,4%, ʩʣʘʙʦʝ ï 37,5%, ʩʨʝʜʥʝʝ ï 7,1%. 

ʆʪ ʫʯʪʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 37,5% ʧʦʜʨʦʩʪʘ ʙʣʘʛʦʥʘ-

ʜʝʞʥʳʝ, ʪ.ʝ. ʟʜʦʨʦʚʳʝ ʵʢʟʝʤʧʣʷʨʳ. ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ 

(ʫʨ. ɹʘʣʪʳʨʢʘʥ) ʧʦʛʠʙʣʦ ï 3,3% ʧʦʜʨʦʩʪʘ, ʩʠʣʴʥʦ 

ʧʦʨʘʞʝʥʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʩʣʘʙʦʝ ʧʦʨʘʞʝʥʠʝ ï 

26,7%, ʩʨʝʜʥʝʝ ʧʦʨʘʞʝʥʠʝ ï 40,0%, ʠʟ ʦʙʱʝʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ 30,0% ʚʧʦʣʥʝ ʟʜʦʨʦʚʳʝ ʵʢʟʝʤʧʣʷʨʳ ʧʦʜʨʦ-

ʩʪʘ ʧʠʭʪʳ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʮʝʥʘʥʛʠʝʚʦʛʦ ʨʘʢʘ ʧʠʭʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʙʦʨʴʙʫ ʩ ʚʨʝʜʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ (ʟʣʘʪʢʘ, ʧʠʣʠʣʴ-

ʱʠʢ, ʢʦʨʦʝʜ), ʧʦʚʨʝʞʜʘʶʱʠʤʠ ʢʘʢ ʤʦʣʦʜʳʝ, ʪʘʢ ʠ 

ʩʪʘʨʳʝ ʜʝʨʝʚʴʷ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʪʝʤ ʩʘʤʳʤ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʠʥʬʝʢʮʠʠ ʚ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜ-

ʙʦʨ ʬʦʨʤ ʜʝʨʝʚʴʝʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩ-

ʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [13, 2, 6].   

 ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʧʠʭʪʘ 

ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʦʨʘʞʘʝʪʩʷ ʨʞʘʚʯʠʥʥʳʤʠ ʛʨʠ-

ʙʘʤʠ. ʆʥʘ ʧʦʨʘʞʘʝʪ ʚʝʪʚʠ ʜʝʨʝʚʴʝʚ ʧʠʭʪʳ. ʍʘʨʘʢ-

ʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʦʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʪʦʣʱʝʥʠʝ 

ʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʚʝʪʚʠ ʚ ʧʦʨʘʞʸʥʥʦʤ ʫʯʘʩʪʢʝ. ɺʝʩ-

ʥʦʡ ʥʘ ʧʦʨʘʞʸʥʥʳʭ ʚʝʪʢʘʭ ʦʙʨʘʟʫʶʪʩʷ ʩʢʦʧʣʝʥʠʷ  

ʩʧʦʨ ʚ ʚʠʜʝ ʩʪʫʜʝʥʠʩʪʦʡ ʞʸʣʪʦʚʘʪʦ-ʙʫʨʦʚʘʪʦʡ 

ʤʘʩʩʳ. ʉʧʦʨʳ ʨʘʟʚʠʚʘʶʪʩʷ ʣʝʪʦʤ ʥʘ ʧʨʦʤʝʞʫʪʦʯ-

ʥʦʤ ʭʦʟʷʠʥʝ (ʙʦʷʨʳʰʥʠʢ, ʠʨʛʘ ʠ ʜʨ.), ʧʦʧʘʜʘʷ ʥʘ 

ʚʝʪʚʠ ʧʠʭʪʳ, ʧʨʦʨʘʩʪʘʶʪ ʠ ʜʘʶʪ ʤʥʦʛʦʣʝʪʥʠʡ ʤʠ-

ʮʝʣʠʡ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʫʪʦʣʱʝʥʠʝ ʠ ʠʩʢʨʠʚʣʝ-

ʥʠʝ ʚʝʪʚʝʡ.  ʆʙʳʯʥʦ ʨʞʘʚʯʠʥʘ ʥʘʯʠʥʘʝʪ ʧʦʨʘʞʘʪʴ ʩ 

ʥʠʞʥʠʭ ʚʝʪʚʝʡ ʧʠʭʪʳ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ, ʥʘ ʨʘʟʥʳʭ ʚʳ-

ʩʦʪʘʭ ʠ ʵʢʩʧʦʟʠʮʠʷʭ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʚ ʥʠʞʥʝʛʦʨʴʝ ʠ 

ʩʨʝʜʥʝʛʦʨʴʝ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ.  ɺʨʝʜ, ʥʘʥʦʩʠ-

ʤʳʡ ʨʞʘʚʯʠʥʦʡ ʟʥʘʯʠʪʝʣʝʥ, ʪʘʢ ʢʘʢ ʟʘʙʦʣʝʚʘʥʠʝ 

ʦʩʣʘʙʣʷʝʪ ʨʘʩʪʝʥʠʷ, ʠ ʟʘʨʘʞʸʥʥʳʝ ʚʝʪʢʠ ʫʩʳʭʘʶʪ. 

ʆʪʤʝʯʝʥʥʘʷ ʥʘ ʧʠʭʪʝ ʨʞʘʚʯʠʥʘ (Melampsorella 

cerastii Wint.),  ʦʙʨʘʟʫʝʪ ʚʝʜʴʤʠʥʳ ʤʝʪʣʳ ʠ ʦʧʫʭʦʣʠ 

ʥʘ ʚʝʪʢʘʭ [8]. ʂʨʦʤʝ ʪʦʛʦ, ʦʩʣʘʙʣʝʥʥʳʝ ʨʞʘʚʯʠʥʦʡ 

ʜʝʨʝʚʴʷ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʟʘʩʝʣʝʥʠʷ ʩʪʚʦʣʦʚʳʤʠ 

ʚʠʜʘʤʠ ʚʨʝʜʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʢʦʨʦʝʜʳ, ʫʩʘʯʠ ʠ  

ʟʣʘʪʢʠ. ɺ ʧʠʭʪʘʨʥʠʢʘʭ  ʠʟ-ʟʘ ʜʦʨʦʛʦʚʠʟʥʳ, ʤʝʨʳ 

ʙʦʨʴʙʳ ʩ ʨʞʘʚʯʠʥʦʡ ʥʝ ʧʨʦʚʦʜʷʪʩʷ.  

ɼʨʫʛʠʤ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ 

ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ,  ʙʝʣʦʡ ʠ ʉʝʤʝʥʦʚʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʢʦʨʥʝʚʫʶ ʛʥʠʣʴ, ʚʳʟʳʚʘʝʤʫʶ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ 

Fomitopsis annosa (Fr.) Karst. ʂʦʨʥʝʚʘʷ ʛʫʙʢʘ ʩʧʦ-

ʩʦʙʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʪʩʷ ʯʝʨʝʟ ʢʦʨʥʠ ʥʘ ʨʷʜʦʤ ʨʘʩʪʫ-

ʱʠʝ ʜʝʨʝʚʴʷ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʦʯʘʛ 

ʧʦʨʘʞʝʥʠʷ. ɿʘʨʘʞʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʨʦʠʩʭʦʜʠʪ ʩʧʦ-

ʨʘʤʠ ʠʣʠ ʛʨʠʙʥʠʮʝʡ, ʚ ʤʝʩʪʘʭ ʨʘʥʝʥʠʷ ʢʦʨʥʝʡ ʠʣʠ 

ʯʝʯʝʚʠʯʢʠ ʟʜʦʨʦʚʳʭ ʢʦʨʥʝʡ. ɿʘʪʝʤ ʛʨʠʙʥʠʮʘ ʧʨʦ-

ʥʠʢʘʝʪ ʚ ʩʪʚʦʣ, ʪʝʤ ʩʘʤʳʤ ʚʳʟʳʚʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ 

ʛʥʠʣʴ [9]. ɹʠʦʵʢʦʣʦʛʠʶ ʵʪʦʡ ʙʦʣʝʟʥʠ  ʦʙʩʪʦʷʪʝʣʴʥʦ 

ʠʟʫʯʘʣ ɸ.ʄ. ʉʦʣʦʚʴʝʚ.  ɸʚʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʩʥʦʚʥʘʷ ʠ ʧʦʩʪʦʷʥʥʘʷ ʨʝʟʝʨʚʘʮʠʷ ʩʧʦʨ ʛʨʠʙʘ ï ʣʝʩ-

ʥʘʷ ʧʦʜʩʪʠʣʢʘ, ʛʜʝ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʩʚʳʰʝ 60% ʩʧʦʨ. 

ɿʘʨʘʞʝʥʠʝ ʜʝʨʝʚʴʝʚ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʧʦ-

ʨʘʤʠ, ʧʨʦʥʠʢʘʶʱʠʤʠ ʚ ʪʨʝʱʠʥʳ ʢʦʨʳ ʠ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʢʦʨʥʷʭ, ʠʣʠ ʛʨʠʙʥʠʮʝʡ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ.  

ʂʦʨʥʝʚʘʷ ʛʫʙʢʘ ʧʦʨʘʞʘʝʪ ʨʘʩʪʝʥʠʷ ʩʪʘʨʰʝ 2-3 ʣʝʪ. 

ʉ ʚʦʟʨʘʩʪʦʤ ʜʝʨʝʚʴʝʚ ʟʘʨʘʞʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʅʘʠʙʦʣʝʝ ʪʦʣʩʪʳʝ ʜʝʨʝʚʴʷ ʧʦʨʘʞʘʝʪʩʷ ʩʠʣʴʥʝʝ ʠ 

ʜʦʩʪʠʛʘʝʪ 35-45%, ʠ ʚʩʝ ʧʦʨʘʞʝʥʥʳʝ ʜʝʨʝʚʴʷ  

ʠʤʝʶʪ ʜʝʩʪʨʫʢʪʠʚʥʫʶ ʜʨʝʚʝʩʠʥʫ ʠʣʠ ʧʦʛʠʙʘʝʪ ʥʘ 

ʢʦʨʥʶ.  ɿʘʨʘʞʝʥʥʦʩʪʴ ʧʠʭʪʳ ʉʝʤʝʥʦʚʘ ʢʦʨʥʝʚʦʡ 

ʛʫʙʢʦʡ ʚ ʚʦʟʨʘʩʪʝ 60-100 ʣʝʪ ʜʦʩʪʠʛʘʝʪ ʦʪ 25 ʜʦ 

40%, ʘ ʚ ʚʦʟʨʘʩʪʝ 100-120 ʣʝʪ ʜʦ 50% ʜʨʝʚʦʩʪʦʝʚ 

[11].  

ʈʝʢʦʨʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʛʨʠʙʦʚ ʦʙʥʘʨʫ-

ʞʝʥʦ ʥʘ ʧʠʭʪʝ ʩʠʙʠʨʩʢʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨ ʙʦʨʴʙʳ 

ʦʥʠ ʨʝʢʦʤʝʥʜʫʝʪ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʧʨʦʚʦ-

ʜʠʪ ʫʙʦʨʢʫ, ʚʳʨʫʙʢʫ, ʦʙʨʝʟʢʫ ʠ ʩʞʠʛʘʥʠʝ ʩʫʭʦʩʪʦʷ, 

ʚʘʣʝʞʥʠʢʘ, ʧʦʨʘʞʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʠʣʠ ʦʪʜʝʣʴʥʳʭ 

ʚʝʪʚʝʡ ʭʚʦʠ. ʆʙʝʟʟʘʨʘʞʠʚʘʪʴ ʩʚʝʞʝʥʘʥʝʩʝʥʥʳʝ 

ʨʘʥʳ ʠʣʠ ʜʨʫʛʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʨʝʦʟʦʪʦʚʳʤ ʤʘʩ-

ʣʦʤ, 5% ʨʘʩʪʚʦʨʦʤ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ, 3% ʨʘʩʪʚʦ-

ʨʦʤ ʬʪʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ, ʠʣʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥ-

ʥʦʛʦ ʧʝʨʠʦʜʘ 3-4 ʨʘʟʘ 1% ʨʘʩʪʚʦʨʦʤ ʙʦʨʜʦʩʢʦʡ 

ʞʠʜʢʦʩʪʠ [7].   

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ï 

ʘʣʴʪʝʨʥʘʨʠʦʟ, ʚʳʟʳʚʘʝʤʦʝ ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʛʨʠʙʦʤ 

ʠʟ ʨʦʜʘ Alternaria, ʧʦ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʠ ʭʘʨʘʢ-

ʪʝʨʫ ʧʨʠʯʠʥʷʝʤʦʛʦ ʚʨʝʜʘ ʵʪʦʛʦ ʛʨʠʙʘ ʙʣʠʟʢʠ ʢ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʨʦʜʘ Fusarium, ʯʘʩʪʦ ʩʦʧʫʪʩʪʚʫʶ-

ʱʠʤ ʠʤ. ʅʘ ʧʠʭʪʝ ʉʝʤʝʥʦʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚʠʜ 

Alternaria ʘlternate (Fr.) Keissler. ʆʥ ʧʦʨʘʞʘʝʪ ʚ ʦʩ-

ʥʦʚʥʦʤ ʤʦʣʦʜʫʶ ʭʚʦʶ ʥʘ 1-3 ʣʝʪʥʠʭ ʧʦʙʝʛʘʭ ʥʘ ʜʝ-

ʨʝʚʴʷʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ï ʧʦʞʝʣʪʝʥʠʝ ʭʚʦʠ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪʤʠʨʘʝʪ 

ʚʝʨʰʠʥʢʘ ʧʦʙʝʛʘ, ʘ ʥʘ ʤʝʨʪʚʦʡ ʭʚʦʝ ʦʙʨʘʟʫʝʪʩʷ ʯʝʨ-

ʥʳʡ ʥʘʣʝʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʝʧʪʠʨʦʚʘʥʥʳʡ 

(ʤʥʦʛʦʩʣʦʡʥʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ) ʪʦʣʩʪʦʩʪʝʥʥʳʡ ʤʠ-

ʮʝʣʠʡ ʛʨʠʙʘ. ʇʨʠʟʥʘʢʠ ʙʦʣʝʟʥʠ ʥʘ ʩʝʷʥʮʘʭ ʟʘʤʝʪʥʳ 

ʫʞʝ ʚʝʩʥʦʡ, ʢ ʦʩʝʥʠ ʩʝʷʥʮʳ ʩʪʘʥʦʚʷʪʩʷ ʞʝʣʪʳʤʠ, 

ʚʝʩʥʦʡ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ ʦʥʠ ʧʦʛʠʙʘʶʪ (ʩʪʨ. 101). 

ʂʨʦʤʝ ʵʪʦʛʦ ʥʘ ʩʝʤʝʥʥʦʡ ʢʦʞʫʨʝ  ʧʠʭʪʳ ʉʝʤʝʥʦʚʘ 

ʦʙʥʘʨʫʞʝʥʳ,  ʚʦʟʙʫʜʠʪʝʣʠ  ʦʧʘʩʥʳʝ ʛʨʠʙʥʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ (Trichothecium roseum ʠ  Myxotrichum 

chartarum), ʢʦʪʦʨʳʝ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʚ 

ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʨʘʟʨʫʰʘʝʪ ʦʪ 20 ʜʦ 40% ʩʝʤʷʥ [10]. 

ʂʨʦʤʝ ʧʨʠʚʝʜʸʥʥʳʭ ʚʳʰʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ  ʧʠʭʪʦʚʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-

ʐʘʥʷ  ʚʩʪʨʝʯʘʶʪʩʷ ʚʨʝʜʠʪʝʣʠ ʠ ʙʦʣʝʟʥʠ ʜʨʫʛʠʭ 

ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʟʜʝʩʴ. ʆʩʥʦʚ-

ʥʳʝ ʠʟ ʥʠʭ, ʵʪʦ ʣʠʩʪʦʝʜʳ ʠ ʩʪʚʦʣʦʚʳʝ ʚʨʝʜʠʪʝʣʠ 

(ʫʩʘʯʠ, ʢʦʨʦʝʜʳ), ʧʦʨʘʞʘʶʱʠʝ ʪʦʧʦʣʸʚʳʝ, ʠʚʦʚʳʝ 

ʠ ʠʣʴʤʦʚʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ.  ʂʦʣʴʯʘʪʳʡ ʰʝʣʢʦ-

ʧʨʷʜ ï ʢʫʩʪʘʨʥʠʢʠ (ʛʦʨʥʘʷ ʚʠʰʥʷ, ʰʠʧʦʚʥʠʢ),  ʛʦʣ-

ʣʘʥʜʩʢʘʷ ʙʦʣʝʟʥʴ ï  ʠʣʴʤʦʚʳʝ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʨʝʜ ʧʠʭʪʝ 

ʥʘʥʦʩʷʪ ʚʨʝʜʠʪʝʣʠ ʰʠʰʢʦʷʛʦʜ ʠ ʩʝʤʷʥ. ʐʠʰʢʠ  ʠ 

ʩʝʤʝʥʘ ʧʠʭʪʳ   ʧʦʚʨʝʞʜʘʶʪ ʝʣʦʚʘʷ ʰʠʰʢʦʚʘʷ ʦʛ-

ʥʝʚʢʘ (Dioryctria abietella Schiff.)  ʠ  ʩʝʤʝʝʜ 

(Megastigmus Sp.). ɽʣʦʚʘʷ ʰʠʰʢʦʚʘʷ ʦʛʥʝʚʢʘ ʠʟ ʦʪ-

ʨʷʜʘ ʯʝʰʫʝʢʨʳʣʳʭ ʚ ʛʦʜʳ ʭʦʨʦʰʠʭ ʫʨʦʞʘʝʚ ʧʦʚʨʝ-

ʞʜʘʝʪ ʝʜʠʥʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʭʪʦʚʳʭ ʰʠʰʝʢ ʜʦ 

2,2 %, ʘ ʚ ʩʣʘʙʦʫʨʦʞʘʡʥʳʡ ʛʦʜ, ʘʢʪʠʚʥʦʩʪʴ ʦʛʥʝʚʢʠ 

ʚʦʟʨʘʩʪʘʝʪ, ʠ ʦʥʘ ʧʦʚʨʝʞʜʘʝʪ ʜʦ 17% ʰʠʰʝʢ.   
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ʇʦ ʜʘʥʥʳʤ ɸʰʠʤʦʚʘ, ʂʘʯʠʙʝʢʦʚʦʡ  ʠ  ʅʫʨ-

ʤʘʥʙʘʝʚʘ  [1], ʪɻʦʪ ʚʨʝʜʠʪʝʣʴ ʧʦʚʨʝʞʜʘʝʪ ʜʦ 90% 

ʰʠʰʝʢ.  ɿʘʨʘʞʝʥʥʳʝ ʰʠʰʢʠ ʠʩʢʨʠʚʣʷʶʪʩʷ. ɻʫʩʝ-

ʥʠʮʳ ʧʠʪʘʶʪʩʷ ʯʝʰʫʡʢʘʤʠ, ʩʝʤʝʥʘʤʠ, ʩʠʣʴʥʦ ʠʩʪʘ-

ʯʠʚʘʶʪ ʰʠʰʢʠ, ʧʦʜʛʨʳʟʘʶʪ ʩʪʝʨʞʝʥʴ. ɹʠʦʣʦʛʠʷ 

ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʠʪʘʥʠʝ ʛʫʩʝʥʠʮ ʚ ʰʠʰʢʘʭ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʩʝʥʪʷʙʨʷ, ʟʘʪʝʤ ʦʥʠ ʟʠʤʫʶʪ 

ʚ ʢʦʢʦʥʘʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʝʣʳʝ, ʤʷʛ-

ʢʠʝ, ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ ʯʝʭʣʠʢʠ, ʢʦʪʦʨʳʤʠ ʛʫʩʝʥʠʮʘ 

ʧʦʢʨʳʚʘʝʪ ʩʚʦʝ ʪʝʣʦ, ʧʨʠʢʨʝʧʣʷʷʩʴ ʢ ʯʝʰʫʡʢʘʤ 

ʰʠʰʢʠ (ʩʪʨ. 109).  

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʨʝʜʠʪʝʣʝʡ ʰʠ-

ʰʝʢ  ʠ ʩʝʤʷʥ ʷʚʣʷʝʪʩʷ ʩʢʨʳʪʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʚ ʧʝ-

ʨʠʦʜ ʧʠʪʘʥʠʷ. ʆʩʥʦʚʥʦʡ ʚʨʝʜ ʦʥʠ ʥʘʥʦʩʷʪ ʚ ʣʠʯʠ-

ʥʦʯʥʦʡ ʩʪʘʜʠʠ. ɺʨʝʜʠʪʝʣʠ ʰʠʰʝʢ  ʠ ʩʝʤʷʥ ʧʠʭʪʳ  

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʦʙʲʸʤ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝ-

ʤʦʛʦ ʝʞʝʛʦʜʥʦ ʫʨʦʞʘʷ, ʫʥʠʯʪʦʞʘʷ ʙʦʣʴʰʫʶ ʝʛʦ 

ʯʘʩʪʴ ʠʣʠ ʚʝʩʴ ʫʨʦʞʘʡ. ɺʩʸ ʵʪʦ ʫʭʫʜʰʘʝʪ ʩʘʥʠʪʘʨ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ ʣʝʩʦʚ ʠ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝ-

ʥʠʝ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʟʘʤʝʥʝ ʮʝʥ-

ʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ,  ʭʦʟʷʡʩʪʚʝʥʥʦ ʤʝʥʝʝ 

ʮʝʥʥʳʝ. ʇʦʚʨʝʞʜʸʥʥʳʝ ʩʝʤʝʥʘ, ʩʦʙʨʘʥʥʳʝ ʚʤʝʩʪʝ ʩ 

ʥʝ ʧʦʚʨʝʞʜʸʥʥʳʤʠ,  ʩʥʠʞʘʶʪ ʩʦʨʪʥʦʩʪʴ ʟʘʛʦʪʦʚ-

ʣʝʥʥʳʭ ʩʝʤʷʥ. ʀʟ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʚʨʝʜʠ-

ʪʝʣʝʡ ʩʝʤʷʥ ʧʠʭʪʳ ʥʘʠʙʦʣʝʝ  ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʧʠʭʪʦʚʳʝ  ʩʝʤʷʝʜʳ. ʇʦ ʩʫʱʝʩʪʚʫ, ʧʠʭʪʦʚʳʝ ʣʝʩʘ ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʯʘʛʠ ʩʝʤʷʝʜʦʚ,  

ʠʟ ʨʦʜʘ Megastigmus Dalm. ʆʙʳʯʥʦ ʟʘʨʘʞʸʥʥʦʩʪʴ 

ʩʝʤʷʥ ʧʠʭʪʳ  ʩʝʤʷʝʜʘʤʠ ʝʞʝʛʦʜʥʦ ʩʦʩʪʘʚʣʷʝʪ 25-30 

%, ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʜʦʩʪʠʛʘʝʪ 90%.  ɺ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʱʠʪʘ ʰʠʰʝʢ ʧʠʭʪʳ ʦʪ ʧʠʭʪʦ-

ʚʳʭ ʩʝʤʷʝʜʦʚ, ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʟʘʥʷʪʳʭ 

ʧʠʭʪʦʚʳʤʠ ʣʝʩʘʤʠ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ, ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʤʝʨ ʙʦʨʴʙʳ, ʚ ʚʠʜʝ 

ʦʧʳʪʥʳʭ ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʧʨʦʚʦʜʠʤʳʭ ʥʘʫʯ-

ʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ 

ʣʝʩʘ, ʪ.ʝ. ʛʨʫʧʧʘʭ ʜʝʨʝʚʴʝʚ.   

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʥʘʥʦʩʷʪ 

ʣʠʩʪʦʝʜʳ ʚ ʧʠʪʦʤʥʠʢʘʭ ʠ ʫʩʘʯʠ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ 

ʣʠʩʪʦʝʜʳ ʚ ʧʠʪʦʤʥʠʢʘʭ ʜʦ 100 % ʫʥʠʯʪʦʞʘʶʪ 

ʰʢʦʣʴʥʳʝ ʦʪʜʝʣʝʥʠʷ ʩ ʫʢʦʨʝʥʸʥʥʳʤʠ ʯʝʨʝʥʢʘʤʠ 

ʪʦʧʦʣʷ ʠ ʠʚʳ. ʄʝʨʳ ʙʦʨʴʙʳ ʩ ʣʠʩʪʦʝʜʘʤʠ ʚ ʧʠʪʦʤ-

ʥʠʢʘʭ, ʠʟ-ʟʘ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʭʠʤʠʢʘʪʦʚ, ʧʦʣʫʯʘʝ-

ʤʳʭ ʚ ʩʣʫʞʙʘʭ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʥʝ ʜʘʶʪ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʟ ʫʩʘʯʝʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 10-15 

ʣʝʪ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʙʦʣʴ-

ʰʦʡ ʬʝʨʛʘʥʩʢʠʡ ʫʩʘʯ, ʢʦʪʦʨʳʡ ʠʟ  ʜʦʣʠʥʥʦʡ ʟʦʥʳ 

ʫʚʝʣʠʯʠʚ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ, ʨʘʩʩʝʣʠʣʩʷ ʠ ʚ ʛʦʨʥʦʡ.  

ʆʥ ʧʦʚʨʝʞʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ ʜʝʨʝʚʴʝʚ. ʆʩ-

ʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʙʳʩʪʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ  ʫʩʘʯʘ, 

ʵʪʦ ʥʝʩʚʦʝʚʨʝʤʝʥʥʳʝ ʚʳʨʫʙʢʠ ʙʦʣʴʰʠʭ ʜʝʨʝʚʴʝʚ  ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʫʭʦʜʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʷʭ ʚʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʵʪʠʭ ʨʘʙʦʪ ʩʦʚʧʘʜʘʝʪ ʩʦ ʚʨʝʤʝʥʝʤ ʦʪ-

ʢʣʘʜʳʚʘʥʠʷ ʷʠʮ ʫʩʘʯʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʫʚʣʘʞʥʸʥ-

ʥʳʭ ʩʚʝʞʠʭ ʩʨʝʟʘʭ ʜʝʨʝʚʴʝʚ, ʠʟ ʦʪʣʦʞʝʥʥʳʭ ʢʣʘʜʦʢ 

ʫʩʘʯʘ ʚʳʭʦʜʷʪ ʣʠʯʠʥʢʠ, ʢʦʪʦʨʳʝ, ʧʠʪʘʷʩʴ ʜʨʝʚʝʩʠ-

ʥʦʡ, ʧʦʣʫʯʘʶʪ ʨʘʟʚʠʪʠʝ ʠ ʧʦʣʥʦʩʪʴʶ ʧʦʚʨʝʞʜʘʶʪ ʚ 

ʦʩʥʦʚʥʦʤ ʩʪʚʦʣʦʚʫʶ ʯʘʩʪʴ ʜʝʨʝʚʘ. ɺ ʧʦʩʣʝʜʩʪʚʠʠ 

ʜʝʨʝʚʦ ʧʦʣʥʦʩʪʴʶ ʧʦʛʠʙʘʝʪ ʠʣʠ ʣʦʤʘʝʪʩʷ. ɼʝʡ-

ʩʪʚʝʥʥʳʭ ʤʝʨ ʙʦʨʴʙʳ ʩ ʫʩʘʯʦʤ ʥʘ ʩʝʛʦʜʥʷ ʥʝʪ. 

ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜ ʥʘʥʦʩʠʪʩʷ ʥʘʩʘʞʜʝʥʠʷʤ 

ʢʘʨʘʛʘʯʘ ʛʦʣʣʘʥʜʩʢʦʡ ʙʦʣʝʟʥʴʶ. ʆʥʘ ʧʦʨʘʞʘʝʪ 

ʦʩʣʘʙʣʝʥʥʳʝ ʜʝʨʝʚʴʷ. ʄʝʨʳ ʙʦʨʴʙʳ ʵʪʦ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʛʦʣʣʘʥʜʩʢʦʡ ʙʦʣʝʟʥʠ ʫ ʠʣʴʤʦ-

ʚʳʭ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʘʥʠʪʘʨʥʳʭ ʨʫʙʦʢ [12].  
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USE OF AGRICULTURAL LAND IN THE AREAS OF AIR TRANSPORT FACILITIES  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʩʦʩʪʘʚʘ ʧʨʠʘʵʨʦʜʨʦʤʥʳʭ ʟʝʤʝʣʴ ʘʵʨʦʜʨʦʤʦʚ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. 

ʆʧʨʝʜʝʣʷʶʪʩʷ ʚʠʜʳ ʟʝʤʝʣʴ ʧʨʠʘʵʨʦʜʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ, ʩʦʢʨʘʱʝʥʠʝ ʟʝʤʝʣʴ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʠʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

Abstract 

The article deals with the composition of aerodrome lands in the regions of Russia. Specifies the types of land 

peertranet site, and determined the reduction of agricultural land and increase the area of lands of industry and 

other special purposes in connection with the reconstruction or construction of new facilities of air transport. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʘʵʨʦʜʨʦʤ, ʧʨʠʘʵʨʦʜʨʦʤʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʢʘʪʝʛʦʨʠʷ ʟʝʤʝʣʴ, ʧʨʦʝʢʪ, ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ 

Key words: land, airfield, pierogarnia area, agriculture, land category, project, inter-farm land management. 

 

ɸʵʨʦʜʨʦʤ (ʦʪ ʛʨʝʯ. Ŭɏɟɞɠ ð ʚʦʟʜʫʭ ʠ ŭɟɧɛɞɠ ð 

ʜʦʨʦʛʘ, ʫʣʠʮʘ) ð ʚʘʞʥʝʡʰʠʡ ʵʣʝʤʝʥʪ ʘʚʠʘʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʟʝʤʝʣʴ-

ʥʳʡ ʠʣʠ ʚʦʜʥʳʡ ʫʯʘʩʪʦʢ ʩ ʚʦʟʜʫʰʥʳʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦʤ, ʩʦʦʨʫʞʝʥʠʷʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʚʠʘʮʠʦʥʥʦʡ 

ʪʝʭʥʠʢʠ. 

ʇʨʦʮʝʩʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʚʘʣʦʚʳʡ ʩʙʦʨ 

ʧʨʦʜʫʢʮʠʠ ʠ ʯʠʩʪʳʡ ʜʦʭʦʜ ʦʪ ʝʝ ʨʝʘʣʠʟʘʮʠʠ, ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʯʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ, 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʫʨʦ-

ʞʘʡʥʦʩʪʴʶ ʢʫʣʴʪʫʨ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʭ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʤʝʩʪʝ 

ʩ ʪʝʤ, ʟʝʤʣʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʝ ʠʤʝʝʪ ʜʨʫʛʫʶ 

ʥʝʟʘʤʝʥʠʤʫʶ ʬʫʥʢʮʠʶ ï ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʙʘʟʠʩ 

ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫ-

ʞʝʥʠʡ [6]. 

ɺʩʝ ʨʘʙʦʪʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠʣʠ ʞʝ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʘʵʨʦʜʨʦʤʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʧʦʣʫʯʠʚ-

ʰʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ɸʚ-

ʪʦʥʦʤʥʦʛʦ ʋʯʨʝʞʜʝʥʠʷ çɻʣʘʚʛʦʩʵʢʩʧʝʨʪʠʟʘ 

ʈʦʩʩʠʠè ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ ʩʦʙʣʶʜʝʥʠʝʤ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʧʨʝʜʲʷʚ-

ʣʷʝʤʦʛʦ ʢ ʜʘʥʥʦʤʫ ʦʙʲʝʢʪʫ. 

ɺʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʨʘʟʤʝʱʝʥʠʷ ʘʵʨʦʜʨʦʤʘ ʷʚ-

ʣʷʝʪʩʷ ʚʳʙʦʨ ʠ ʦʪʚʝʜʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ʆʙ-

ʨʘʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʥʫʞʜ ʨʘʟʤʝʱʝ-

ʥʠʷ ʘʵʨʦʜʨʦʤʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʟʝʤʣʝ-

ʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʝʨʝʚʦʜʝ 

ʟʝʤʝʣʴ ʠʟ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʜʨʫʛʫ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʛʘʪʠʚʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʝʞʝʛʦʜʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʨʝʛʠʦ-

ʥʘʭ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝʤ ʧʨʦ-

ʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ, ʥʦ ʠ ʥʝʮʝʣʝʚʳʤ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ, ʠ ʠʭ ʥʝʦʙʦʩʥʦʚʘʥʥʳʤ ʠʟʲʷʪʠʝʤ ʠʟ 

ʦʙʦʨʦʪʘ ʜʣʷ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ [7]. 

ʇʨʠ ʚʳʙʦʨʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴʶ ʠ ʝʛʦ ʧʨʠʛʦʜʥʦʩʪʴʶ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʉ 

ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʛʦʜʥʦʩʪʠ ʟʝʤʝʣʴʥʦʛʦ 
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ʫʯʘʩʪʢʘ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʚʦʜʷʪ ʠʟʳʩʢʘʪʝʣʴ-

ʩʢʠʝ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʧʦʜʙʦʨʘ ʥʝʩʢʦʣʴʢʠʭ 

ʚʘʨʠʘʥʪʦʚ ʜʣʷ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ.  

ɺʳʙʦʨ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʘʵʨʦʜʨʦʤʘ ʠʟ ʧʦʜʦʙʨʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪʳ ʢʦʤʠʩʩʠʠ ʚ ʩʦ-

ʩʪʘʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘ-

ʢʘʟʯʠʢʘ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ, ʠʥʚʝʩʪʦʨʘ, ʦʨʛʘʥʦʚ ʤʝʩʪ-

ʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʚʝʩʪʦʨʘ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ 

ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫʯʘʩʪʢʘ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʫʤ ʟʘʪʨʘʪ ʥʘ 

ʧʦʜʛʦʪʦʚʢʫ (ʨʘʩʯʠʩʪʢʫ) ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ ʠ ʚʦʟʤʝʱʝʥʠʝ ʜʝ-

ʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʩʦʙʩʪʚʝʥʥʠʢʫ ʟʘ ʠʟʳʤʘʝʤʳʡ ʟʝʤʝʣʴ-

ʥʳʡ ʫʯʘʩʪʦʢ [5]. 

ʅʘ ʩʪʘʜʠʠ ʚʳʙʦʨʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʩʪʨʝ-

ʤʷʩʴ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ, ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʶʪ 

ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʛʦ ʚʳʙʦʨʘ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʘʵʨʦʜʨʦʤʫ: 

ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʯʝʨʝʩʧʦʣʦʩʠʮʳ, ʠʟʣʦʤʘʥʥʦʩʪʴ ʛʨʘʥʠʮ, ʚʢʣʠʥʠʚʘʥʠʝ, 

ʥʝʨʘʮʠʦʥʘʣʴʥʳʡ ʨʘʟʤʝʨ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʝʨʴ ʥʘ ʭʦʣʦ-

ʩʪʳʝ ʧʦʚʦʨʦʪʳ ʠ ʟʘʝʟʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭ-

ʥʠʢʠ, ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʩʪʘʪʦʯʥʳʭ ʪʨʝ-

ʫʛʦʣʴʥʠʢʦʚ, ʦʛʨʝʭʠ ʠ ʢʣʠʥʴʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʘʵʨʦʜʨʦʤʦʚ ʖʞʥʦʛʦ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʨʝʛʠʦʥʦʚ ʈʦʩ-

ʩʠʠ (ʖʌʆ, ʉʂʌʆ) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʝʤʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʧʦʜ ʘʵʨʦʜʨʦʤʘʤʠ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʟʝʤʝʣʴ ʥʘʩʝ-

ʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʨʝʞʝ ï ʠʟ ʟeʤeʣʴ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʣʝʩʥʦʛʦ ʠ ʚʦʜʥʦʛʦ ʬʦʥʜʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʨʠ-

ʘʵʨʦʜʨʦʤʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩʦʩʪʦʠʪ ʠʟ ʵʪʠʭ ʞʝ ʟʝʤʝʣʴ 

[5].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʥʫʞʜ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʦʧʫʩʪʠʤʦ ʪʦʣʴʢʦ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʟʤʝʱʝʥʠʷ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʘʵʨʦʜʨʦʤʦʚ ʠ ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʙʝʟʚʦʟʚʨʘʪʥʦʤʫ ʚʳʙʳʪʠʶ ʠʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ ʚ ʩʣʝʜʩʪʚʠʝ ʠʭ ʠʟʲ-

ʷʪʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʵʨʦʜʨʦʤʦʚ ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨ-

ʩʧʝʢʪʠʚʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ʟʝʤʝʣʴ ʧʨʠʘʵʨʦʜʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʦʯʚ, ʘ ʪʘʢ ʢʘʢ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʘʵʨʦʜʨʦʤʦʚ ʩʦʩʪʦʷʪ ʠʟ ʧʨʠʣʝʛʘʶʱʠʭ ʟʝʤʝʣʴ, ʪʦ 

ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʣʝʞʠʪ ʪʝʨʨʠʪʦʨʠʷ ʙʣʠʟʣʝʞʘ-

ʱʘʷ ʢ ʘʵʨʦʜʨʦʤʫ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʜʘʩʪ-

ʨʦʚʳʭ ʧʣʘʥʦʚ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʢʚʘʨʪʘʣʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʯʘʩʪʝʡ 

ʧʨʠʘʵʨʦʜʨʦʤʥʳʭ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘ-

ʣʠʟʘ ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʦʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʦʯʚʝʥʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʥʘ 

ʧʨʠʘʵʨʦʜʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʯʝʨʥʦʟʝʤʳ 

ʚʳʱʝʣʦʯʝʥʥʳʝ, ʧʨʝʜʢʘʚʢʘʟʩʢʠʝ ʠ ʧʨʠʘʟʦʚʩʢʠʝ 

(ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʧʦʯʚʝʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʨʠʘʵʨʦʜʨʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ ʘʵʨʦ-

ʧʦʨʪʘ 

ʅʘʟʚʘʥʠʝ 

ʩʫʙʲʝʢʪʘ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ 

ʇʣʦʱʘʜʴ ʧʨʠ-

ʘʵʨʦʜʨʦʤʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, 

ʢʚ.ʢʤ. 

ʇʣʦʱʘʜʴ 

ʠʩʩʣʝʜʫʝ-

ʤʦʡ ʯʘʩʪʠ, 

ʢʚ. ʢʤ. 

ʌʘʢʪʠʯʝʩʢʘʷ 

ʧʣʦʱʘʜʴ ʪʝʨʨʠ-

ʪʦʨʠʷ ʘʵʨʦ-

ʜʨʦʤʘ, ʢʚ.ʢʤ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ 

ʧʦʯʚʝʥʥʳʝ ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʠ 

ɸʥʘʧʘ (ɺʠ-

ʪʷʟʝʚʦ) 

ʂʨʘʩʥʦʜʘʨ-

ʩʢʠʡ ʢʨʘʡ 
2823 75,5 3,03 

ʉʦʣʦʥʮʝʚʘʪʳʝ, 

ʛʣʠʥʠʩʪʳʝ ʠ ʢʘʰ-

ʪʘʥʦʚʦ-ʯʝʨʥʦʟʝʤʦ-

ʚʠʜʥʳʝ ʧʦʯʚʳ 

ɺʣʘʜʠʢʘʚ-

ʢʘʟ (ɹʝʩʣʘʥ) 

ʈʝʩʧʫʙʣʠʢʘ 

ʉʝʚʝʨʥʘʷ ʆʩʝ-

ʪʠʷ-ɸʣʘʥʠʷ 

2824 76,1 1,98 

ʏʝʨʥʦʟʝʤʳ ʤʠʛʨʘ-

ʮʠʦʥʥʦ-ʩʝʛʨʝʛʘʮʠ-

ʦʥʥʳʝ 

ɻʝʣʝʥʜʞʠʢ 
ʂʨʘʩʥʦʜʘʨ-

ʩʢʠʡ ʢʨʘʡ 
2824 76,6 1,86 

ʇʝʨʝʛʥʦʡʥʦ-ʢʘʨʙʦ-

ʥʘʪʥʳʝ ʧʦʯʚʳ, 

ʯʝʨʥʦʟʝʤʳ ʚʳʱʝ-

ʣʦʯʝʥʥʳʝ 

ʂʨʘʩʥʦʜʘʨ 

(ʇʘʰʢʦʚ-

ʩʢʠʡ) 

ʂʨʘʩʥʦʜʘʨ-

ʩʢʠʡ ʢʨʘʡ 
2821 73,2 4,25 

ʏʝʨʥʦʟʝʤʳ ʚʳʱʝ-

ʣʦʯʝʥʥʳʝ, ʩʚʝʨʭ 

ʤʦʱʥʳʝ 

ʄʘʛʘʩ 
ʈʝʩʧʫʙʣʠʢʘ 

ʀʥʛʫʰʝʪʠʷ 
2823 75,8 3,24 

ʏʝʨʥʦʟʝʤʳ ʠ ʘʛʨʦ-

ʯʝʨʥʦʟʝʤʳ ʤʠʛʨʘ-

ʮʠʦʥʥʦ-ʩʝʛʨʝʛʘʮʠ-

ʦʥʥʳʝ  

ʄʘʭʘʯʢʘʣʘ 

(ʋʡʪʘʰ) 

ʈʝʩʧʫʙʣʠʢʘ 

ɼʘʛʝʩʪʘʥ 
2823 75,4 2,83 ʂʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ 

ʈʦʩʪʦʚ-ʥʘ-

ɼʦʥʫ (ʇʣʘ-

ʪʦʚ) 

ʈʦʩʪʦʚʩʢʘʷ ʦʙ-

ʣʘʩʪʴ 
2822 74,5 4,36 

ʇʨʝʜʢʘʚʢʘʟʩʢʠʝ ʠ 

ʩʝʚʝʨʦʧʨʠʘʟʦʚʩʢʠʝ 

ʤʦʱʥʳʝ ʯʝʨʥʦ-

ʟʝʤʳ 
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ʉʦʯʠ (ɸʜ-

ʣʝʨ) 

ʂʨʘʩʥʦʜʘʨ-

ʩʢʠʡ ʢʨʘʡ 
2823 75,2 3,03 ɾʝʣʪʳʝ, ʙʫʨʦʟʝʤʳ 

ʉʪʘʚʨʦʧʦʣʴ 

(ʐʧʘʢʦʚ-

ʩʢʦʝ) 

ʉʪʘʚʨʦʧʦʣʴ-

ʩʢʠʡ ʢʨʘʡ 
2822 74,3 3,58 

ʇʨʝʜʢʘʚʢʘʟʩʢʠʝ 

ʯʝʨʥʦʟʝʤʳ 

ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʩʚʝʜʝʥʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʦ ʯʪʦ ʥʘʠʙʦʣʴ-

ʰʫʶ ʯʘʩʪʴ ʧʨʠʘʵʨʦʜʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʭʦ-

ʜʠʪʴʩʷ ʥʘ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʘ 85,80% (72033,28 

ʛʘ). ɿʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʟʝʤʣʠ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ 9,18% (7707,51 ʛʘ) ʠ 

3,40% (2853,19 ʛʘ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʘʪʝʛʦʨʠʷ ʟʝ-

ʤʝʣʴ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 692,27 ʛʘ ʧʦ ʜʘʥʥʳʤ ɽɻʈʅ 

ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ (ʈʠʩʫʥʦʢ 1) [6]. 

 

 
ʈʠʩʫʥʦʢ 1 ʉʦʩʪʘʚ ʟʝʤʝʣʴ ʧʨʠʘʵʨʦʜʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʘʵʨʦʧʦʨʪʦʚ ʖʌʆ, ʉʂʌʆ  

ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʜʦʢʣʘʜʦʚ ʈʦʩ ʨʝʝʩʪʨʘ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʧʣʦʱʘʜʴ 

ʟʝʤʝʣʴ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʖʞʥʦʤ ʌʝʜʝʨʘʣʴʥʦʤ 

ʆʢʨʫʛʝ ʠ ʉʝʚʝʨʦʢʘʚʢʘʟʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʆʢʨʫʛʝ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 1728,18 ʛʘ (3,71%) ʚ 

ʧʦʣʴʟʫ ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥoʛo ʩʧʝʮʠʘʣʴ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɼʘʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʟʝʤʝʣʴ 

ʦʙʲʷʩʥʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʵʨʦʧʦʨʪʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʘʩʪʴʶ 2 ʈʫʢʦʚʦʜʩʪʚʘ ʀʂɸʆ 

ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʘʵʨʦʧʦʨʪʦʚ ʚ ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ 

ʚʦʟʤʦʞʥʳʭ ʪʠʧʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʡ ʥʘ ʧʨʠʘʵʨʦ-

ʜʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪ ʧʨʠʨʦʜ-

ʥʦʝ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ, ʪʨʘʥʩ-

ʧʦʨʪʥʦʝ (ʘʚʪʦʤʦʙʠʣʴʥʦʝ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ), ʧʨʦ-

ʤʳʰʣʝʥʥʦʝ, ʢʦʤʤʝʨʯʝʩʢʦʝ, ʤʫʥʠʮʠʧʘʣʴʥʦʝ (ʧʦʜ 

ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ) ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝ-

ʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʜ ʞʠʣʠʱʥʦʝ (ʛʨʘʞʜʘʥʩʢʦʝ) 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ (ʠʤʝʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ).  

ʇʨʝʦʙʣʘʜʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʥʠʡ ʥʘ ʧʨʠʘʵʨʦʜʨʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʝʜʝ-

ʥʠʶ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ, ʢʘʢ ʪʠʧ 

ʧʦʯʚ, ʢʣʠʤʘʪ, ʙʣʠʟʦʩʪʴ ʢ ʤʝʩʪʘʤ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ 

ʠ ʜʨ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʫʱʝʩʪʚʫʶʪ ʩʪʨʦʛʠʝ ʦʛʨʘʥʠʯʝ-

ʥʠʷ ʚ ʯʘʩʪʠ ʚʝʜʝʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʘʵʨʦ-

ʜʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʸʪʦʚ 

ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ, ʩ ʫʯʸʪʦʤ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʵʨʦʜʨʦʤʘ ʠ ʧʦʣʸʪʦʚ 

ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʥʘ ʟʜʦʨʦʚʴʝ ʛʨʘʞʜʘʥ ʠ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʩʦʙʩʪʚʝʥ-

ʥʠʢʦʤ ʘʵʨʦʜʨʦʤʘ [1]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʜ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚʦʟ-

ʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʤʳʰ-

ʣʝʥʥʳʡ ʪʠʧ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʭʦʪʷ ʠʟʚʝʩʪʥʳ ʩʣʫ-

ʯʘʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝ-

ʤʝʣʴ, ʢʦʛʜʘ ʪʝʨʨʠʪʦʨʠʷ ʘʵʨʦʜʨʦʤʘ ʯʘʩʪʠʯʥʦ 

85,80%

9,18%
3,40%

1,62%

˭͔͙ͣ͡ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ 
ͤ͊ͤ͊͘;͔͙ͤΎ

˭͔͙ͣ͡ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡

˭͔͙ͣ͡ ͔͔ͤ͊ͫͤͤ͡·ͻ ͍ͨͯͤͭͦ͟

˴͔͎͙͊ͭͦͪΎ ͔ͤ ͍͔ͯͫͭ͊ͤͦͤ͊͡ 
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ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ ʠ ʨʝ-

ʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʅʘʧʨʠʤʝʨ, ʚʦ ʠʟʙʝ-

ʞʘʥʠʝ ʧʦʞʘʨʦʚ ʠʟ-ʟʘ ʩʫʭʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʘʵʨʦ-

ʜʨʦʤʘʭ ʚ ʉʐɸ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʦʡ ʧʦʣʦʩʳ ʧʨʘʢʪʠʢʫʝʪʩʷ ʚʳʧʘʩ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʨʳʰʠ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʟʜʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʧʦʜ ʧʯʝʣʦʚʦʜʩʪʚʦ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʉʐɸ ʯʘʩʪʴ ʧʨʠʘʵʨʦʜʨʦʤʥʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʨʘʜʠʫʩʦʤ ʦʪ 5 ʜʦ 10 ʢʤ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝ-

ʣʠʯʠʥʳ ʘʵʨʦʧʦʨʪʘ) ʟʘʢʨʝʧʣʷʝʪʩʷ ʟʘ ʥʠʤ ʥʘ ʧʨʘʚʝ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ [2]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʚʦʟʤʦʞ-

ʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʵʢʦʣʦʛʠʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʣʝ-

ʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʏʘʩʪʴ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʘʵʨʦ-

ʧʦʨʪʫ ʪʝʨʨʠʪʦʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠ ʨʘʟʚʠʪʠʷ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ, ʩʦʟʜʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ, ʥʘʧʨʠ-

ʤʝʨ, ʢʘʢ ʵʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʝʢʪʦʤ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ ʘʵʨʦʧʦʨʪʘ çɻʫʤʨʘʢè (ʛ. ɺʦʣʛʦʛʨʘʜ) ʠ ʧʨʦʝʢʪʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʵʨʦʧʦʨʪʘ çʇʣʘʪʦʚè (ʛ. ʈʦʩʪʦʚ-ʥʘ-

ɼʦʥʫ), ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʥʘ ʧʨʠʘʵʨʦʜʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ [3]. 

ʋʯʠʪʳʚʘʷ ʬʘʢʪ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʟʝʤʝʣʴ ʧʨʠʘʵʨʦʜʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʘʪʳ-

ʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʝʢʪʳ ʘʜʘʧʪʠʚʥʦʛʦ ʟʝʤʣʝ-

ʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʧʨʦʝʢʪʘʭ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. ʊʘ-

ʢʦʡ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʠʘʵʨʦʜʨʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʪʨʘʥʩʧʦʨʪʥʦʡ (ʘʚʠʘʮʠʦʥʥʦʡ) ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʘʙʦʪʳ ʧʦ ʟʘʱʠʪʝ 

ʧʨʠʣʝʛʘʶʱʠʭ ʟʝʤʝʣʴ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ, ʨʘʮʠʦʥʘʣʴ-

ʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʩʥʠʞʝʥʠʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ-

ʩʪʠ ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʧʪʠʮ.  

ʆʜʥʘʢʦ, ʚ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ 

ʦʙʨʘʟʦʚʘʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʘʵʨʦʜʨʦʤʦʤ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘ-

ʥʠʝ ʚʳʙʦʨʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʨʘʟʚʠ-

ʪʠʷ ʘʵʨʦʜʨʦʤʘ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʥʠ-

ʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʝʜʝ-

ʥʠʡ ʠʟ ɽɻʈʅ ʦ ʛʨʘʥʠʮʘʭ ʩʤʝʞʥʳʭ ʩ ʪʝʨʨʠʪʦʨʠʝʡ 

ʘʵʨʦʜʨʦʤʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʨʝʜʠ ʘʵʨʦʧʦʨʪʦʚ 

ʖʌʆ, ʉʂʌʆ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 37,88% ʦʪ 

ʦʙʱʝʡ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʚʩʝʭ ʛʨʘʥʠʮ ʩʦʩʪʘʚʣʷʶʪ ʟʝ-

ʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʝʜʝʥʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 33,87% - ʟʝʤʣʠ ʙʝʟ ʫʩʪʘʥʦʚ-

ʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʨʨʠʪʦʨʠʠ ʢʘʜʘʩʪ-

ʨʦʚʳʭ ʢʚʘʨʪʘʣʦʚ, 15,75% - ʟʝʤʣʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢ-

ʪʦʚ, 12,50% - ʟʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʦʛʦ ʩʧʝ-

ʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

2 [3]. 

ʊʘʙʣʠʮʘ 2 

ʉʚʝʜʝʥʠʷ ʦ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʛʨʘʥʠʮ ʩʤʝʞʥʳʭ ʩ ʘʵʨʦʜʨʦʤʦʤ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʘʵʨʦʧʦʨʪʘ 

ʇʨʦʪʷʞʸʥʥʦʩʪʴ 

ʛʨʘʥʠʮ, ʢʤ 

ʇʨʦʪʷʞʸʥʥʦʩʪʴ ʛʨʘʥʠʮ ʩʤʝʞʥʳʭ ʩ ʘʵʨʦʜʨʦʤʦʤ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʢʤ: 

ɿʝʤʣʠ ʩ.-ʭ. 

ʥʘʟʥʘʯʝʥʠʷ 

ɿʝʤʣʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ 

ʠ ʠʥʦʛʦ ʩʧʝʮ. 

ʥʘʟʥʘʯʝʥʠʷ 

ɿʝʤʣʠ ʥʘʩʝ-

ʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ 

ʂʘʪʝʛʦʨʠʷ 

ʥʝ ʫʩʪʘʥʦʚ-

ʣʝʥʘ 

ʢʤ % ʢʤ % ʢʤ % ʢʤ % 

ɸʥʘʧʘ 12,74 9,45 74,18 - - - - 3,29 25,82 

ɺʣʘʜʠʢʘʚʢʘʟ 15,01 11,07 73,75 0,57 3,80 - - 3,36 22,39 

ɻʝʣʝʥʜʞʠʢ 9,93 0 0,00 0,81 8,16 7,51 75,63 1,61 16,21 

ʂʨʘʩʥʦʜʘʨ 24,5 20,61 84,12 1,02 4,16 2,87 11,71 - - 

ʄʘʛʘʩ 10,71 1,47 13,73 0,38 3,55 - - 8,86 82,73 

ʄʘʭʘʯʢʘʣʘ 11,35 1,93 17,00 - - - - 9,42 83,00 

ʈʦʩʪʦʚ 16,41 - - 16,41 100,00 - - - - 

ʉʦʯʠ 12,06 - - - - 7,89 65,42 4,17 34,58 

ʉʪʘʚʨʦʧʦʣʴ 14 8,01 57,21 1,09 7,79 - - 4,90 35,00 

ʀʪʦʛʦ 183,86 69,64 37,88 22,99 12,50 28,95 15,75 62,27 33,87 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʯʸʪʦʤ ʥʘʣʠʯʠʷ ʛʨʘʥʠʮ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʢʘʪʝ-

ʛʦʨʠʠ, ʦʙʱʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʩʤʝʞʥʳʭ ʩ ʘʵʨʦʜʨʦ-

ʤʦʤ ʛʨʘʥʠʮ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-
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ʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 70%, ʘ ʵʪʦ ʦʟʥʘʯʘʝʪ ʯʪʦ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʦʙʲʝʢʪʦʚ ʘʵʨʦʜʨʦʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʫʜʝʪ ʧʨʦ-

ʚʦʜʠʪʴʩʷ ʠʟ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʙʝʟʚʦʟʚʨʘʪʥʦʤʫ ʚʳʙʳʪʠʶ ʠʟ 

ʦʙʦʨʦʪʘ ʠ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʠ ʠʥoʛo ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʝʤʝʣʴʥʳʤ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʟʝ-

ʤʝʣʴ ʠ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʚʦʟʣʦʞʝʥʳ ʥʘ ʩʦʙʩʪʚʝʥʥʠ-

ʢʦʚ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ [3]. ʇʨʠʘʵʨʦʜʨʦʤʥʘʷ ʪʝʨ-

ʨʠʪʦʨʠʷ ʢʘʢ ʦʙʲʝʢʪ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʬʘʢʪʦʨʘʭ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ, ʚʣʠʷʶʱʠʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʜʣʷ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʥʫʞʜ.  

ɸʚʠʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʪʝʧʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝ-

ʤʝʣʴ ʩʦʧʨʝʜʝʣʴʥʦʡ ʩ ʘʵʨʦʜʨʦʤʦʤ ʪʝʨʨʠʪʦʨʠʠ 

(ʚʥʫʪʨʝʥʥʠʝ) ʪʘʢ ʞʝ, ʢʘʢ ʠ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʪʫ ʘʵʨʦʧʦʨʪʘ (ʚʥʝʰʥʠʝ).  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʩʝʡ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʵʨʦʜʨʦʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʚʳʙʨʘʩʳʚʘʶʪ ʥʘʟʝʤʥʳʝ ʧʝʨʝʜʚʠʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʘʚʪʦʤʦʙʠʣʠ-ʟʘʧʨʘʚʱʠʢʠ, ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʫʛʘʨʥʳʡ ʛʘʟ ʠ ʥʝʩʛʦ-

ʨʝʚʰʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ 

ʦʢʠʩʣʦʚ ʘʟʦʪʘ. ɺ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ 

ʟʝʤʣʷʭ ʘʵʨʦʜʨʦʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʪʚʝʨʜʳʝ ʠ ʞʠʜʢʠʝ ʦʪʭʦʜʳ. ɺʦʜʦʸʤʳ, ʨʝʢʠ ʠ ʨʫʯʴʠ 

ʚʙʣʠʟʠ ʪʝʨʨʠʪʦʨʠʡ ʘʵʨʦʜʨʦʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦ-

ʜʝʨʞʘʪ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪʦʚ, ʘʤ-

ʤʦʥʠʷ, ʩʝʨʥʦʡ ʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪ. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʩʚʠʥʮʘ, ʭʨʦʤʘ, ʢʘʜʤʠʷ, ʙʝʨʠʣʣʠʷ, ʤʘʨʛʘʥʮʘ ʚ 5-20 

ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʬʦʥʦʚʫʶ ʧʨʠʨʦʜʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 

[4]. 

ʇʦ ʠʪʦʛʘʤ ʝʞʝʛʦʜʥʳʭ ʧʨʦʚʝʨʦʢ, ʧʨʦʚʦʜʠʤʳʭ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʧʨʠʨʦʜʦ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʚʳʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʟʦʥʝ ʨʘʟʤʝʱʝʥʠʷ 

ʘʵʨʦʧʦʨʪʦʚ. ʂ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʘʨʫʰʝ-

ʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʧʦʨʯʘ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʠʩʧʦʣʥʝʥʠʷ ʧʨʘʚʠʣ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦ-

ʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʢʣʘʜʠ-

ʨʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʥʘ ʫʯʘʩʪʢʘʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʘʵʨʦʧʦʨʪʦʚ [2]. 

ʉʝʨʴʝʟʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʩʧʦʩʦʙ-

ʥʦʡ ʧʦʚʣʠʷʪʴ ʥʘ ʫʨʦʚʝʥʴ ʘʚʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʧʦʣʸʪʦʚ ʷʚʣʷʝʪʩʷ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ. 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʪʠʮ, ʩʢʘʧʣʠʚʘʶʱʠʭʩʷ 

ʥʘ ʘʵʨʦʜʨʦʤʘʭ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʪʧʫʛʠʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʘʢʫ-

ʩʪʠʯʝʩʢʠʭ, ʩʚʝʪʦʚʳʭ, ʧʠʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʭʠʤʠʯʝ-

ʩʢʠʭ ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ, ʦʪʣʦʚ, ʫʥʠʯʪʦʞʝʥʠʝ ʧʪʠʮ 

ʠʣʠ ʠʭ ʷʠʮ ʚ ʛʥʝʟʜʘʭ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ ʚʨʝʤʝʥʥʘʷ ʠʣʠ 

ʧʦʣʥʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ ʧʪʠʮ. ʆʩʦʙʦʝ ʧʨʠʟʥʘʥʠʝ ʧʦʣʫ-

ʯʠʣʠ ʜʚʘ ʩʧʦʩʦʙʘ ʦʪʧʫʛʠʚʘʥʠʷ: ʙʠʦʘʢʫʩʪʠʯʝʩʢʠʡ ʠ 

ʧʠʨʦʪʝʭʥʠʯʝʩʢʠʡ (ʩʪʨʝʣʴʙʘ ʨʘʢʝʪʘʤʠ ʠʟ ʨʫʞʝʡ, 

ʪʨʘʥʩʣʷʮʠʷ ʪʨʝʚʦʞʥʳʭ ʢʨʠʢʦʚ). 
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THE ROLE AND ACTIVITIES OF SURVEYORS AND SURVEYORS DURING THE GREAT 

PATRIOTIC WAR  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʦʣʠ ʛʝʦʜʝʟʠʩʪʦʚ, ʪʦʧʦʛʨʘʬʦʚ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʚʦʡʥʝ. ɼʣʷ ʫʩʧʝʰʥʳʭ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʫʞʥʘ ʦʪʣʠʯʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʨʦʨʘʙʦ-

ʪʘʥʥʦʩʪʴ ʤʝʣʴʯʘʡʰʠʭ ʜʝʪʘʣʝʡ, ʘ ʩʘʤʦ ʧʨʦʨʘʙʦʪʢʫ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ, ʠʩʧʦʣʴʟʫʷ ïʢʘʨʪʳ, ʜʣʷ ʩʦ-

ʩʪʘʚʣʝʥʠʷ ʢʦʪʦʨʳʭ ʚ ʪʷʞʝʣʦʝ ʚʨʝʤʷ ʛʝʦʜʝʟʠʩʪʳ ʧʦʨʦʡ ʥʝ ʞʘʣʝʣʠ ʩʚʦʠʭ ʞʠʟʥʝʡ, ʧʨʦʷʚʣʷʷ ʯʫʜʝʩʘ ʛʝʨʦ-

ʠʟʤʘ ʠ ʩʤʝʢʘʣʢʠ, ʚʳʧʦʣʥʷʷ ʩʘʤʳʝ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʝ ʚʳʧʦʣʥʠʤʳʝ ʟʘʜʘʥʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʘʧʠʩʘʥʘ, ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʥʘ ʚʦʩʧʦʤʠʥʘʥʠʷʭ ʫʯʘʩʪʥʠʢʘ ʪʝʭ ʣʝʪ ʨʘʟʚʝʜʯʠʢʘ ʛʚʘʨʜʠʠ ʩʝʨʞʘʥʪʘ, ʪʦʧʦʛʨʘʬʘ ʂʣʦʯʝʥʥʳʤ ʉʝʨ-

ʛʝʝʤ ʇʝʪʨʦʚʠʯʝʤ. 

Abstract 

The article describes activities and role of geo-of detistov, topographers during the great Patriotic war. For 

successful fighting, as you know, you need excellent training and preparation of the smallest details, and the study 

itself is possible to carry out, using maps, for the preparation of which in difficult times, surveyors sometimes did 

not spare their lives, showing the wonders of heroism and ingenuity, performing the most seemingly impossible 

tasks. This article was written, for the most part on the memoirs of the participant of those years of scout guard 

Sergeant, surveyor, Kochannym Sergei Petrovich. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʘʨʪʘ, ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ, ʧʘʤʷʪʴ, ɺʦʝʥʥʦ-ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʉʣʫʞʙʘ, 

ʧʦʜʚʠʛ, ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ, ʧʨʠʚʷʟʢʘ ʙʦʝʚʳʭ ʧʦʨʷʜʢʦʚ, çɺʩʸ ʜʣʷ ʬʨʦʥʪʘ! ɺʩʸ ʜʣʷ ʧʦʙʝʜʳ!è. 

Key words: Map, Great Patriotic war, memory, Military Topographic Service, feat, decoding, binding of 

battle orders, "All for the front! All for victory! è 

 

ɺ ʵʪʦʤ ʛʦʜʫ ʠʩʧʦʣʥʷʝʪʩʷ 74 ʛʦʜʘ ʇʦʙʝʜʳ ʚ ɺʝ-

ʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ. ʇʦʙʝʜʳ, ʟʘ ʢʦʪʦʨʫʶ 

ʟʘʧʣʘʯʝʥʦ ʤʠʣʣʠʦʥʳ ʞʠʟʥʝʡ ʧʨʦʩʪʳʭ ʣʶʜʝʡ, ʘ ʚʝʜʴ 

ʫ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʤʠʣʣʠʦʥʦʚ ʙʳʣʠ ʤʝʯʪʳ ʠ 

ʥʘʜʝʞʜʳ, ʧʣʘʥʳ ʥʘ ʞʠʟʥʴ ʠ ʙʫʜʫʱʝʝ. ʕʪʦ ʩʪʨʘʰʥʦʝ 

ʩʣʦʚʦ çʚʦʡʥʘè ʟʘʪʨʦʥʫʣʦ ʢʘʞʜʳʡ ʜʦʤ ʠ ʩʝʤʴʶ, 

ʟʜʝʩʴ ʭʦʯʝʪʩʷ ʧʨʦʮʠʪʠʨʦʚʘʪʴ ʩʪʨʦʯʢʫ ʠʟ ʧʝʩʥʠ çʆʪ 

ʛʝʨʦʝʚ ʙʳʣʳʭ ʚʨʝʤʝʥè: 

çʅʝʪ ʚ ʈʦʩʩʠʠ ʩʝʤʴʠ ʪʘʢʦʡ, ʛʜʝ ʙ ʥʝ ʧʘʤʷʪʝʥ 

ʙʳʣ ʩʚʦʡ ʛʝʨʦʡéè 

ʅʦ ʭʦʯʝʪʩʷ ʪʘʢʞʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʙʝʜʘ ʥʝ ʦʟʥʘ-

ʯʘʝʪ ʦʢʦʥʯʘʥʠʝ ʚʦʡʥʳ, ʢʘʢ ʩʢʘʟʘʣ ʢʦʛʜʘ-ʪʦ ʚʝʣʠʢʠʡ 

ʨʫʩʩʢʠʡ ʧʦʣʢʦʚʦʜʝʮ ɸ.ɺ.ʉʫʚʦʨʦʚ: çɺʦʡʥʘ ʥʝ ʦʢʦʥ-

ʯʝʥʘ, ʧʦʢʘ ʥʝ ʧʦʭʦʨʦʥʝʥ ʧʦʩʣʝʜʥʠʡ ʩʦʣʜʘʪè, ʘ ʧʦ-

ʩʣʝʜʥʠʡ ʩʦʣʜʘʪ ʙʫʜʝʪ ʧʦʭʦʨʦʥʝʥ ʦʯʝʥʴ ʥʝʩʢʦʨʦ. 

ɺʩʝ ʜʘʣʴʰʝ ʠ ʜʘʣʴʰʝ ʫʭʦʜʷʪ ʚ ʧʨʦʰʣʦʝ ʩʦʙʳ-

ʪʠʷ ʪʝʭ ʪʨʘʛʠʯʝʩʢʠʭ ʠ ʩʫʨʦʚʳʭ ʜʥʝʡ, ʠ ʯʝʤ ʦʥʠ ʩʪʘ-

ʥʦʚʷʪʩʷ ʜʘʣʴʰʝ, ʪʝʤ ʤʳ ʙʦʣʴʰʝ ʩ ʛʨʫʩʪʴʶ ʦʩʦ-

ʟʥʘʝʤ, ʯʪʦ ʚʩʝ ʤʝʥʴʰʝ ʠ ʤʝʥʴʰʝ ʦʩʪʘʝʪʩʷ ʚ ʞʠʚʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʙʝʜʦʥʦʩʥʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʄʳ, ʧʦ-

ʢʦʣʝʥʠʝ 21 ʚʝʢʘ, ʟʥʘʝʤ ʦ ʚʦʡʥʝ ʪʦʣʴʢʦ ʠʟ ʣʠʪʝʨʘ-

ʪʫʨʳ, ʢʠʥʦ ʠ ʧʦ ʨʘʩʩʢʘʟʘʤ ʥʘʰʠʭ ʨʦʜʥʳʭ ʠ ʙʣʠʟʢʠʭ, 

ʤʥʦʛʠʝ ʠʟ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʝ ʟʘʩʪʘʣʠ ʚ ʞʠʚʳʭ 

ʩʚʦʠʭ ʨʦʜʥʳʭ, ʧʨʦʰʝʜʰʠʭ ʚʦʡʥʫ, ʚʝʜʴ ʪʝ, ʢʪʦ ʚʝʨ-

ʥʫʣʩʷ ʩ ʥʝʝ ʙʳʣʠ ʩ ʧʦʜʦʨʚʘʥʥʳʤ ʟʜʦʨʦʚʴʝʤ ʦʪ ʨʘʥ 

ʠ ʧʝʨʝʞʠʪʳʭ ʧʦʪʝʨʴ, ʥʦ ʚ ʥʘʰʠʭ ʩʝʨʜʮʘʭ ʧʘʤʷʪʴ ʦ 

ʪʝʭ ʪʨʘʛʠʯʝʩʢʠʭ ʜʥʷʭ ʠ ʦ ʮʝʥʝ ʇʦʙʝʜʳ ʥʝ ʫʛʘʩʥʝʪ, 

ʥʝʩʤʦʪʨʷ ʥʠ ʥʘ ʯʪʦ [1]. 
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ʃʝʪʦʧʠʩʴ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʧʠʩʘ-

ʣʘʩʴ ʢʘʞʜʳʡ ʜʝʥʴ, ʢʘʞʜʳʡ ʯʘʩ, ʣʶʜʠ ʩʦʚʝʨʰʘʣʠ ʧʦ-

ʜʚʠʛʠ, ʧʨʠʙʣʠʞʘʷ ʜʝʥʴ ʇʦʙʝʜʳ, ʚʥʝʩʣʠ ʩʚʦʡ ʚʢʣʘʜ 

ʚ ʣʝʪʦʧʠʩʴ ʇʦʙʝʜʳ ʠ ʥʘʰʠ ʢʦʣʣʝʛʠ - ʚʦʝʥʥʳʝ ʪʦʧʦ-

ʛʨʘʬʳ ʠ ʢʘʨʪʦʛʨʘʬʳ. 

ʇʘʤʷʪʠ ʧʘʚʰʠʭ ʚʦʠʥʦʚ ʢʘʨʪʦʛʨʘʬʦʚ, ʦʪʜʘʚ-

ʰʠʭ ʩʚʦʶ ʞʠʟʥʴ ʨʘʜʠ ʥʘʰʝʡ ʞʠʟʥʠ ʠ ʞʠʚʳʤ ʥʘʰʠʤ 

ʢʦʣʣʝʛʘʤ ʫʯʘʩʪʥʠʢʘʤ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʳ: 

ʇʦʢʣʦʥʠʤʩʷ ʚʝʣʠʢʠʤ ʪʝʤ ʛʦʜʘʤ, 

ʊʝʤ ʩʣʘʚʥʳʤ ʢʦʤʘʥʜʠʨʘʤ ʠ ʙʦʡʮʘʤ. 

ʀ ʤʘʨʰʘʣʘʤ ʩʪʨʘʥʳ, ʠ ʨʷʜʦʚʳʤ, 

ʇʦʢʣʦʥʠʤʩʷ ʠ ʤʸʨʪʚʳʤ, ʠ ʞʠʚʳʤ, 

ɺʩʝʤ ʪʝʤ, ʢʦʪʦʨʳʭ ʟʘʙʳʚʘʪʴ ʥʝʣʴʟʷ 

ʇʦʢʣʦʥʠʤʩʷ ʧʦʢʣʦʥʠʤʩʷ ʜʨʫʟʴʷ! 

ɺʩʝʤ ʤʠʨʦʤ ʚʩʝʤ ʥʘʨʦʜʦʤ ʚʩʝʡ ʟʝʤʣʸʡ 

ʇʦʢʣʦʥʠʤʩʷ ʟʘ ʪʦʪ ʚʝʣʠʢʠʡ ʙʦʡ! 

ʈʘʥʥʠʤ ʚʦʩʢʨʝʩʥʳʤ ʫʪʨʦʤ 22 ʠʶʥʷ 1941ʛʦʜʘ, 

ʧʨʝʥʝʙʨʝʛʘʷ ʚʩʝʤʠ ʜʦʛʦʚʦʨʝʥʥʦʩʪʷʤʠ, ʩʦʛʣʘʰʝʥʠ-

ʷʤʠ ʠ ʢʦʥʚʝʥʮʠʷʤʠ ʬʘʰʠʩʪʩʢʘʷ ɻʝʨʤʘʥʠʷ ʚ 3ʯʘʩʘ 

06 ʤʠʥʫʪ ʧʝʨʝʩʝʢʣʘ ʚʦʟʜʫʰʥʫʶ ʛʨʘʥʠʮʫ ʉʉʉʈ, 

ʥʘʯʘʣʘʩʴ ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ, ʠʟ ʢʦʪʦʨʦʡ 

ʥʘʰʘ ʩʪʨʘʥʘ ʚʳʰʣʘ ʇʦʙʝʜʠʪʝʣʴʥʠʮʝʡ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʪʨʘʛʠʯʝʩʢʦʝ ʝʝ ʥʘʯʘʣʦ. ʅʘʰʠʤ ʜʝʜʫʰʢʘʤ ʠ ʙʘʙʫʰ-

ʢʘʤ ʜʦʩʪʘʣʦʩʴ ʞʠʪʴ ʚ ʪʨʫʜʥʦʝ ʚʨʝʤʷ, ʥʦ ʦʥʠ ʩʧʨʘ-

ʚʠʣʠʩʴ ʠ ʩʳʛʨʘʣʠ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʇʦʙʝʜʝ ʠ ʟʘʚʝʨ-

ʰʝʥʠʠ ɺʪʦʨʦʡ ʄʠʨʦʚʦʡ ʚʦʡʥʳ ʥʘ ʚʩʝʭ ʥʘʧʨʘʚʣʝ-

ʥʠʷʭ.  

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʜʝʪ ʧʨʦʮʝʩʩ ʧʝʨʝʧʠʩʘ-

ʥʠʷ ʠʩʪʦʨʠʠ ʚʦʡʥʳ ʠ ʧʨʠʫʤʝʥʴʰʝʥʠʷ ʚʢʣʘʜʘ ʚ ʧʦ-

ʙʝʜʫ ʥʘʰʝʛʦ ʥʘʨʦʜʘ, ʢʦʨʥʷʤʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʫʭʦʜʠʪ 

ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ɺʪʦʨʦʡ ʄʠʨʦʚʦʡ ʚʦʡʥʳ 

ʠ ʠʩʭʦʜʠʣ ʦʪ ʚʯʝʨʘʰʥʠʭ ʩʦʶʟʥʠʢʦʚ. ʇʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʦʧʳʪʢʠ ʬʘʣʴʩʠʬʠʢʘʮʠʠ 

ʠʩʪʦʨʠʠ, ʧʘʤʷʪʴ ʦ ʧʦʜʚʠʛʝ ʩʦʚʝʪʩʢʦʛʦ ʥʘʨʦʜʘ 

ʜʦʣʞʥʘ ʙʝʨʝʞʥʦ ʭʨʘʥʠʪʴʩʷ ʚ ʢʘʞʜʦʡ ʩʝʤʴʝ ʠ ʚ 

ʥʘʨʦʜʝ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʩʪʨʘʥʳ 

ʧʨʦʞʠʚʘʥʠʷ [6]. 

ʈʫʢʦʚʦʜʩʪʚʦ ʪʨʝʪʴʝʛʦ ʨʝʡʭʘ ʩʬʦʨʤʫʣʠʨʦʚʘʣʦ 

ʮʝʣʴ ʧʨʦʚʝʜʝʥʠʝ ʚʦʡʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çɻʠ-

ʛʘʥʪʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ, ʢʘʢ ʤʦʞʥʦ 

ʩʢʦʨʝʝ ʟʘʤʠʨʝʥʦ. ʃʫʯʰʝ ʚʩʝʛʦ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʧʫʪʸʤ ʨʘʩʩʪʨʝʣʘ ʢʘʞʜʦʛʦ, ʢʪʦ ʙʨʦʩʠʪ ʭʦʪʷ ʙʳ ʢʦʩʦʡ 

ʚʟʛʣʷʜè, ʪ.ʝ. ʧʨʦʚʝʩʪʠ ʟʘʭʚʘʪ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʦʛʦ ʚ ɻʝʨʤʘ-

ʥʠʠ ʥʝ ʭʚʘʪʘʣʦ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʚʦʡʥʳ ɻʠʪʣʝʨ 

ʥʘʨʘʚʥʝ ʩ ʧʣʘʥʦʤ ʧʦ ʨʝʰʝʥʠʶ ʝʚʨʝʡʩʢʦʛʦ ʚʦʧʨʦʩʘ, 

ʠʟʜʘʣ ʧʨʠʢʘʟ ʦʙ ʦʪʤʝʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʨʝ-

ʩʪʫʧʣʝʥʠʷ, ʩʦʚʝʨʰʸʥʥʳʝ ʥʘʜ ʛʨʘʞʜʘʥʩʢʠʤ ʥʘʩʝʣʝ-

ʥʠʝʤ ʥʘ ʟʘʭʚʘʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ɼʣʷ ʫʩʧʝʰʥʳʭ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʥʫʞʥʘ ʦʪʣʠʯʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʴ 

ʤʝʣʴʯʘʡʰʠʭ ʜʝʪʘʣʝʡ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʡʥʘ ʧʨʦʠʟʚʦ-

ʜʠʪ ʥʝʢʦʪʦʨʦʝ ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʠ 

ʙʦʝʚʳʝ ʜʝʡʩʪʚʠʷ. ɺʦʪ ʠʤʝʥʥʦ ʢ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʛʨʫʧʧʝ ʠ ʦʪʥʦʩʠʣʘʩʴ ɺʦʝʥʥʦ-ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ 

ʉʣʫʞʙʘ (ɺʊʉ), ʥʘ ʢʦʪʦʨʫʶ ʚʦʟʣʘʛʘʣʘʩʴ ʟʘʜʘʯʘ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʪʦʧʦʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʜʘʥ-

ʥʳʤʠ ʂʨʘʩʥʫʶ ɸʨʤʠʶ.  

ʉ ʧʝʨʚʳʭ ʤʛʥʦʚʝʥʠʡ ʚʦʡʥʳ 1941ʛʦʜʘ ʠ ʜʦ ʧʦ-

ʙʝʜʥʳʭ ʩʘʣʶʪʦʚ 1945 ʛʦʜʘ, ʢʘʨʪʘ ʷʚʣʷʣʘʩʴ ʦʪʦʙʨʘ-

ʞʝʥʠʝʤ ʙʦʝʚʦʡ ʩʠʪʫʘʮʠʠ ʠ ʧʦʣʦʞʝʥʠʷ ʩʪʨʘʥʳ, ʪʘʢ 

ʩʢʘʟʘʪʴ, ʙʳʣʘ ʛʣʘʟʘʤʠ ɺʝʨʭʦʚʥʦʛʦ ʢʦʤʘʥʜʦʚʘʥʠʷ 

ʩʪʨʘʥʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʦʝʥʥʳʭ ʩʦʙʳʪʠʡ ʥʘ ʦʟʝʨʝ ʍʘʩʘʥ 

(1938 ʛ.), ʠ ʚʦʡʥʳ ʧʨʦʪʠʚ ʌʠʥʣʷʥʜʠʠ (1939ï1940 

ʛʛ.) ʩʪʘʣ ʚʦʧʨʦʩ ʧʣʦʭʦʛʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʚʦʡʩʢ ʚ ʧʨʝʜʚʦʝʥʥʳʝ ʛʦʜʳ, ʩʨʦʯʥʦ ʧʨʠʥʷʪʳʝ 

ʤʝʨʳ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʥʝ 

ʩʤʦʛʣʠ ʢʘʨʜʠʥʘʣʴʥʦ ʯʪʦ-ʪʦ ʫʞʝ ʠʟʤʝʥʠʪʴ [3]. 

ʇʨʦʩʯʝʪʳ ɺʝʨʭʦʚʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʉʉʉʈ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʚʦʡʥʳ ʧʨʠʚʝʣʠ ʢ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ 

ʚ ʚʦʡʩʢʘʭ ʥʝ ʭʚʘʪʘʣʦ ʠ ʜʘʞʝ ʥʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʳʭ 

ʢʘʨʪ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʠʯʠʥʦʡ ʪʨʘʛʝʜʠʡ 

1941ʛʦʜʘ. ʄʘʨʰʘʣ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʌ.ʀ.ɻʦʣʠʢʦʚ 

ʧʠʩʘʣ: çʀʤʝʣʦʩʴ ʣʠʰʴ ʜʚʘ ʵʢʟʝʤʧʣʷʨʘ ʢʘʨʪʳ. ʆʜʠʥ 

ʥʘʭʦʜʠʣʩʷ ʫ ʤʝʥʷ, ʜʨʫʛʦʡ ð ʫ ʥʘʯʘʣʴʥʠʢʘ ʰʪʘʙʘ ʘʨ-

ʤʠʠè, ʪʘʢ ʦ ʢʘʢʠʭ ʧʦʙʝʜʘʭ ʤʦʞʥʦ ʙʳʣʦ ʜʫʤʘʪʴ ʚ 

ʠʶʥʝ-ʩʝʥʪʷʙʨʝ 1941ʛʦʜʘ, ʢʦʛʜʘ ʮʝʣʳʝ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʷ ʙʣʫʞʜʘʣʠ, ʥʝ ʠʤʝʷ ʢʘʨʪ.  

ɺ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʚʦʡʥʳ ʧʦ ʤʥʝʥʠʶ ʛʝʥʝʨʘʣ-

ʣʝʡʪʝʥʘʥʪ ɸ.ʀ. ʃʦʩʝʚʘ ʥʝʭʚʘʪʢʘ ʢʘʨʪ ʙʳʣʘ ʩʚʷʟʘʥʘ 

ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʩʢʣʘʜʦʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʧʦʯʪʠ ʥʘ ʛʨʘʥʠʮʘʭ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥʠ 

ʩʨʘʟʫ ʞʝ ʙʳʣʠ ʟʘʭʚʘʯʝʥʳ ʧʨʦʪʠʚʥʠʢʦʤ ʚ ʈʠʛʝ, 

ʄʠʥʩʢʝ, ʂʠʝʚʝ ʠ ʃʴʚʦʚʝ ʠʣʠ ʞʝ ʫʥʠʯʪʦʞʝʥʳ ʧʝʨ-

ʚʳʤʠ ʥʘʣʝʪʘʤʠ ʘʚʠʘʮʠʠ. ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ ʥʝ-

ʭʚʘʪʢʠ ʢʘʨʪ, ʧʦ ʤʥʝʥʠʶ ʙʳʚʰʝʛʦ ʥʘʯʘʣʴʥʠʢʘ ɺʊʉ 

ʄ.ʂ. ʂʫʜʨʷʚʮʝʚʘ, ʙʳʣʦ ʠʭ ʫʥʠʯʪʦʞʝʥʠʝ ʚʦʡʩʢʘʤʠ 

ʂʨʘʩʥʦʡ ʘʨʤʠʠ ʚ ʇʨʠʙʘʣʪʠʡʩʢʦʤ, ɿʘʧʘʜʥʦʤ, ʂʠʝʚ-

ʩʢʦʤ ʚʦʝʥʥʳʭ ʦʢʨʫʛʘʭ ʧʦ ʧʨʠʯʠʥʘʤ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʚʳʚʝʩʪʠ ʠʭ ʚ ʜʨʫʛʠʝ ʨʘʡʦʥʳ [4]. 

ɿʘʯʘʩʪʫʶ ɺʦʝʥʥʦ-ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʉʣʫʞʙʳ 

(ɺʊʉ) ʈʂʂɸ, ʚʳʧʦʣʥʷʷ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʧʦ 

ʩʲʝʤʢʝ ʤʝʩʪʥʦʩʪʠ, ʨʘʙʦʪʘʣʠ ʤʝʣʢʠʤʠ ʛʨʫʧʧʘʤʠ ʥʘ 

ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʜʘʣʠ ʦʪ ʙʘʟ ʠ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʩʨʝʜʩʪʚ ʩʚʷʟʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʣʦ ʦʧʝʨʘʪʠʚʥʦ ʩʦʙʨʘʪʴ 

ʠʭ ʚʩʝʭ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʧʦʛʨʘʬʳ 

ʛʨʫʧʧʘʤʠ ʧʨʠʩʦʝʜʠʥʷʣʠʩʴ ʢ ʦʪʩʪʫʧʘʶʱʠʤ ʯʘʩʪʷʤ 

ʘʨʤʠʠ ʠ, ʫʯʘʩʪʚʫʷ ʚ ʙʦʷʭ, ʚʳʭʦʜʠʣʠ ʠʟ ʦʢʨʫʞʝʥʠʷ 

ʠʣʠ ʞʝ ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ ʧʘʨʪʠʟʘʥʩʢʠʭ ʦʪʨʷʜʦʚ. 

ʕʪʠʤʠ ʧʨʠʯʠʥʘʤʠ ʤʦʞʥʦ ʠ ʦʙʲʷʩʥʠʪʴ ʙʦʣʴʰʠʝ ʧʦ-

ʪʝʨʠ, ʦʢʦʣʦ 1500 ʯʝʣʦʚʝʢ, ʥʘʠʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥ-

ʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʚʦʡʥʳ. 

3 ʠʶʣʷ 1941 ʛʦʜʘ, ʚʳʩʪʫʧʘʷ ʧʦ ʨʘʜʠʦ, ʀ.ɺ.ʉʪʘ-

ʣʠʥ ʧʨʦʚʦʟʛʣʘʩʠʣ ʣʦʟʫʥʛ, ʧʦʜ ʢʦʪʦʨʳʤ ʉʉʉʈ ʙʫʜʝʪ 

ʙʦʨʦʪʴʩʷ ʩ ʧʨʦʪʠʚʥʠʢʦʤ: çɺʩʸ ʜʣʷ ʬʨʦʥʪʘ! ɺʩʸ ʜʣʷ 

ʧʦʙʝʜʳ!è. ɺʩʸ ʥʘʩʝʣʝʥʠʝ ʩʪʨʘʥʳ ʧʦʥʠʤʘʣʦ ʧʦʙʝ-

ʜʠʪʴ ʚʨʘʛʘ ʤʦʞʥʦ, ʪʦʣʴʢʦ ʦʛʨʦʤʥʳʤʠ ʫʩʠʣʠʷʤʠ ʠ 

ʩʘʤʦʦʪʜʘʯʝʡ ʧʦ ʚʩʝʤʫ ʬʨʦʥʪʫ ʠ ʚ ʪʳʣʫ. ɺ ʵʪʦʪ ʪʨʫʜ-

ʥʳʡ ʧʝʨʠʦʜ ɺʦʝʥʥʦ-ʊʦʧʦʛʨʘʬʠʯʝʩʢʦʝ ʋʧʨʘʚʣʝʥʠʝ 

(ɺʊʋ) ɻʝʥʝʨʘʣʴʥʦʛʦ ʰʪʘʙʘ, ʧʦʥʠʤʘʷ ʩʣʦʞʠʚʰʫʶʩʷ 

ʩʠʪʫʘʮʠʶ ʠ ʧʦʥʠʤʘʷ, ʯʪʦ ʢʘʨʪʘ, ʥʝʩʤʦʪʨʷ ʥʠ ʥʘ ʯʪʦ, 

ʷʚʣʷʝʪʩʷ ʛʣʘʟʘʤʠ ʠ ʦʪʨʘʞʝʥʠʝʤ ʩʠʪʫʘʮʠʠ ʥʘ 

ʬʨʦʥʪʝ, ʧʨʦʠʟʚʦʜʠʪ ʧʝʨʝʭʦʜ ʥʘ ʫʩʣʦʚʠʷ ʚʦʝʥʥʦʛʦ 

ʚʨʝʤʝʥʠ. ɼʦʫʢʦʤʧʣʝʢʪʦʚʳʚʘʣʠʩʴ ʯʘʩʪʠ, ʚʳʭʦʜʠʚ-

ʰʠʝ ʠʟ ʦʢʨʫʞʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʦʧʦʛʨʘʬʠʯʝ-

ʩʢʠʝ ʦʪʜʝʣʳ ʰʪʘʙʦʚ ʬʨʦʥʪʦʚ ʠ ʘʨʤʠʡ, ʩʦʟʜʘʚʘʣʠʩʴ 

ʚʦʝʥʥʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʙʨʠʢʠ. 

ʇʝʨʚʳʡ ʛʦʜ ʚʦʡʥʳ ʧʦ ʧʨʘʚʫ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʘ-

ʤʳʤ ʩʪʨʘʰʥʳʤ ʠ ʢʨʦʚʘʚʳʤ ʚʦ ʚʩʝʭ ʦʪʥʦʰʝʥʠʷʭ ʠ 

ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʥʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʪʨʫʜʥʦ-

ʩʪʠ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʘʣʠ ʪʦʧʦʛʨʘʬʳ, ʠʤʠ ʙʳʣʦ ʧʝʨʝ-

ʜʘʥʦ ʚ ʚʦʡʩʢʘ 73 ʤʣʥ. ʵʢʟʝʤʧʣʷʨʦʚ ʪʦʧʦʛʨʘʬʠʯʝ-

ʩʢʠʭ ʢʘʨʪ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʥʘ 62 ʪʳʩ. ʛʝʦʜʝʟʠʯʝʩʢʠʭ 
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ʠ ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ ʧʫʥʢʪʦʚ, ʧʨʦʠʟʚʝʜʝʥʘ ʧʨʠʚʷʟʢʘ 

ʙʦʣʝʝ 20 ʪʳʩ. ʵʣʝʤʝʥʪʦʚ ʙʦʝʚʳʭ ʧʦʨʷʜʢʦʚ ʘʨʪʠʣʣʝ-

ʨʠʠ, ʦʩʫʱʝʩʪʚʣʝʥʘ ʟʘʩʝʯʢʘ ʙʦʣʝʝ 5 ʪʳʩ. ʮʝʣʝʡ ʠ 

ʦʨʠʝʥʪʠʨʦʚ, ʢʨʦʤʝ ʪʦʛʦ ʠʟʛʦʪʦʚʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʣʘʥʦʚ ʠ ʩʭʝʤ [5].  

ʅʘʯʘʣʦ ʩʝʥʪʷʙʨʷ 1941ʛʦʜʘ ʦʟʥʘʤʝʥʦʚʘʣʦʩʴ 

ʧʝʨʚʳʤʠ ʫʩʧʝʭʘʤʠ ʂʨʘʩʥʦʡ ʘʨʤʠʠ, ʧʦʜ ɽʣʴʥʝʡ 

ʙʳʣʦ ʨʘʟʛʨʦʤʣʝʥʦ 8 ʜʠʚʠʟʠʡ ʧʨʦʪʠʚʥʠʢʘ. ʉʚʦʡ 

ʚʢʣʘʜ ʧʦʜʛʦʪʦʚʢʫ ʵʪʦʡ ʧʦʙʝʜʳ ʚʥʝʩʣʠ ʪʦʧʦʛʨʘʬʳ, 

ʚʝʜʴ ʠʤʝʥʥʦ ʧʦʜ ɽʣʴʥʝʡ ʚʧʝʨʚʳʝ ʧʨʠʰʣʦʩʴ ʟʘʥʠ-

ʤʘʪʴʩʷ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝʤ ʘʵʨʦʩʥʠʤʢʦʚ. ʇʦ ʚʦʩʧʦ-

ʤʠʥʘʥʠʷʤ ʀ.ɺ. ʑʝʛʣʦʚʘ: çʇʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ 

ɽʣʴʥʠ, ʤʥʝ ʫʜʘʣʦʩʴ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦ ʘʵʨʦ-

ʩʥʠʤʢʘʤ ʤʦʞʥʦ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʨʘʩʧʦʟʥʘʚʘʪʴ 

ʤʥʦʛʠʝ ʦʙʲʝʢʪʳ ʧʨʦʪʠʚʥʠʢʘ ʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʢʦʦʨʜʠʥʘʪʳ. ʆʛʥʝʚʳʝ ʧʦʟʠʮʠʠ ʚʨʘʛʘ 

ʙʳʣʠ ʨʘʟʛʨʦʤʣʝʥʳ ʦʛʥʝʤ ʥʘʰʝʡ ʘʨʪʠʣʣʝʨʠʠè [1]. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʢʦʨʝʥʥʦʡ ʧʝʨʝʣʦʤ ʚ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ, ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʸʪ ʪʦʛʦ, ʯʪʦ 

ʵʚʘʢʫʠʨʦʚʘʥʥʳʝ ʟʘʚʦʜʳ, ʦʙʦʩʥʦʚʘʚʰʠʩʴ ʥʘ ʥʦʚʳʭ 

ʤʝʩʪʘʭ, ʥʘʯʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʜʫʢʮʠʶ, ʩʥʘʨʷʞʝ-

ʥʠʝ ʠ ʪʝʭʥʠʢʫ ʚʩʝʭ ʚʠʜʦʚ ʩʚʝʨʭ ʥʦʨʤ, ʘ ʪʘʢʞʝ ʧʨʠ-

ʯʠʥʫ ʧʝʨʝʣʦʤʘ ʠʩʪʦʨʠʢʠ ʚʠʜʷʪ ʚ ʧʝʨʝʭʦʜʝ ʢ ʛʣʫʙʦ-

ʢʦʤʫ ʧʦʩʪʨʦʝʥʠʶ ʙʦʝʚʳʭ ʧʦʨʷʜʢʦʚ, ʥʘʩʳʱʝʥʠʝ ʯʘ-

ʩʪʝʡ ʪʝʭʥʠʢʦʡ ʠ ʘʨʪʠʣʣʝʨʠʝʡ, ʥʦ ʧʨʠ ʚʩʝʤ ʧʨʠ ʵʪʦʤ 

ʫʤʘʣʯʠʚʘʝʪʩʷ ʨʦʣʴ ɺʊʋ ʩʪʨʘʥʳ ʚ ʧʨʦʠʟʦʰʝʜʰʠʭ 

ʠʟʤʝʥʝʥʠʷʭ.  

ʆʩʝʥʴʶ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʛʝʥʝʨʘʣʴʥʦʛʦ ʥʘʩʪʫʧʣʝ-

ʥʠʷ ʥʝʤʮʝʚ ʥʘ ʄʦʩʢʚʫ ʀ.ɺ.ʑʝʛʣʦʚ ʙʳʣ ʥʘʟʥʘʯʝʥ 

ʥʘʯʘʣʴʥʠʢʦʤ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʂʘʣʠʥʠʥ-

ʩʢʦʛʦ ʬʨʦʥʪʘ ʠ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʤʘʥʜʫʶʱʝʤʫ 

ʬʨʦʥʪʦʤ ʛʝʥʝʨʘʣ-ʧʦʣʢʦʚʥʠʢʫ ʀ.ʉ. ʂʦʥʝʚʫ. ʀʟ ʚʦʩ-

ʧʦʤʠʥʘʥʠʡ ʀ.ɺ. ʑʝʛʣʦʚʘ: çɺʦ ʚʨʝʤʷ ʟʥʘʢʦʤʩʪʚʘ ʩ 

ʢʦʤʘʥʜʫʶʱʠʤ ʤʥʝ ʦʯʝʥʴ ʟʘʧʦʤʥʠʣʠʩʴ ʝʛʦ ʩʣʦʚʘ, 

ʩʢʘʟʘʥʥʳʝ ʤʥʝ: çʍʦʨʦʰʦ, ʯʪʦ ʧʨʠʙʳʣ. ʋ ʤʝʥʷ ʥʝʪ 

ʥʠ ʦʜʥʦʛʦ ʪʦʧʦʛʨʘʬʘ. ʅʝʤʥʦʛʦ ʢʘʨʪ ʥʘʤ ʧʨʠʚʝʟʣʠ ʩ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʨʦʥʪʘ, ʥʘʜʦ ʩ ʥʠʤʠ ʨʘʟʦ-

ʙʨʘʪʴʩʷè. ɹʣʘʛʦʜʘʨʷ ʩʘʤʦʦʪʚʝʨʞʝʥʥʦʤʫ ʪʨʫʜʫ ʚʦ-

ʝʥʥʳʭ ʪʦʧʦʛʨʘʬʦʚ ʂʨʘʩʥʘʷ ʘʨʤʠʷ ʧʝʨʝʜ ʥʘʩʪʫʧʣʝ-

ʥʠʝʤ ʥʝʤʮʝʚ ʥʘ ʄʦʩʢʚʫ ʠ ʚ ʭʦʜʝ ʫʞʝ ʩʚʦʝʛʦ ʢʦʥʪʨ-

ʥʘʩʪʫʧʣʝʥʠʷ ʙʳʣʘ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʦʙʝʩʧʝʯʝʥʘ ʢʘʨʪʘʤʠ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʧʣʘʥʘʤʠ 

ʛʦʨʦʜʦʚ, ʢʦʦʨʜʠʥʘʪʘʤʠ ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ ʠ ʛʝʦʜʝʟʠ-

ʯʝʩʢʠʭ ʧʫʥʢʪʦʚ [1]. 

ʉʝʥʪʷʙʨʴ 1941ʛʦʜʘ ʭʦʪʴ ʠ ʙʳʣ ʩʢʨʘʰʝʥ ʧʦʙʝ-

ʜʦʡ ʧʦʜ ɽʣʴʥʝʡ, ʥʦ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʯʘʣʘʩʴ 

ʙʣʦʢʘʜʘ ʛʦʨʦʜʘ ʥʘ ʅʝʚʝ, ʛʦʨʦʜʘ ʃʝʥʠʥʘ, ʜʣʠʚʰʘʷʩʷ 

900 ʜʥʝʡ, ʥʝʩʢʦʥʯʘʝʤʳʝ ʢʘʞʜʦʜʥʝʚʥʳʝ ʘʨʪʠʣʣʝ-

ʨʠʡʩʢʠʝ ʦʙʩʪʨʝʣʳ ʠ ʥʘʣʝʪʳ ʘʚʠʘʮʠʠ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʦʪʣʠʯʠʣʠʩʴ ʙʦʡʮʳ 61-ʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʪʨʷʜʘ ʧʦʜ 

ʢʦʤʘʥʜʦʚʘʥʠʝʤ ʧʦʜʧʦʣʢʦʚʥʠʢʘ ʄ.ʅ.ʃʦʧʘʪʠʥʘ, ʠʤʠ 

ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʠ ʨʝʘʣʠʟʦʚʘʥ ʥʦʚʳʡ ʠ ʥʝʦʙʳʯʥʳʡ 

ʩʧʦʩʦʙ ʟʘʩʝʯʢʠ ʚʨʘʞʝʩʢʠʭ ʮʝʣʝʡ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ 

ʩʠʩʪʝʤʝ ʟʘʩʝʯʝʢ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʩ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ 

ʧʦʩʪʦʚ ʚʦʟʜʫʰʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʦʧʦʚʝʱʝʥʠʷ ʠ 

ʩʚʷʟʠ (ɺʅʆʉ) ʩ ʦʨʠʝʥʪʠʨʦʚʢʦʡ ʥʘ ʰʧʠʣʴ ʇʝʪʨʦʧʘʚ-

ʣʦʚʩʢʦʡ ʢʨʝʧʦʩʪʠ. ʆʨʠʝʥʪʠʨʫʷʩʴ ʥʦʯʴʶ ʥʘ 

ʚʩʧʳʰʢʫ, ʘ ʜʥʝʤ ʥʘ ʜʳʤ ʦʪ ʚʳʩʪʨʝʣʘ, ʢʨʫʛʣʦʩʫ-

ʪʦʯʥʦ ʚʝʣʦʩʴ ʥʘʙʣʶʜʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠ-

ʥʘʪ. ʀʤʝʥʥʦ ʵʪʦʪ ʩʧʦʩʦʙ ʧʦʟʚʦʣʠʣ ʚ ʜʝʢʘʙʨʝ 

1941ʛʦʜʘ ʫʥʠʯʪʦʞʠʪʴ ʩʚʝʨʭʪʷʞʝʣʦʝ ʦʨʫʜʠʝ çɹʦʣʴ-

ʰʘʷ ɹʝʨʪʘè [2]. 

 

 
ʆʧʨʝʜʝʣʝʥʠʝ ʠʩʭʦʜʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʘʨʪʠʣʣʝʨʠʠ. 

 

ʇʝʨʝʭʦʜ ʧʨʦʪʠʚʥʠʢʘ ʦʪ ʥʘʩʪʫʧʣʝʥʠʷ ʢ ʛʣʫʙʦʢʦ 

ʵʰʝʣʦʥʠʨʦʚʘʥʥʦʡ ʦʙʦʨʦʥʝ ʧʦ ʚʩʝʤʫ ʬʨʦʥʪʫ ʫʚʝʣʠ-

ʯʠʚʘʣʠ ʠ ʫʩʣʦʞʥʷʣʠ ʨʘʙʦʪʫ ʛʝʦʜʝʟʠʩʪʦʚ ʧʦ ʦʙʝʩʧʝ-

ʯʝʥʠʶ ʚʦʡʩʢ ʢʘʨʪ ʤʘʪʝʨʠʘʣʘʤʠ, ʥʦ ʥʝʩʤʦʪʨʷ ʥʠ ʥʘ 

ʯʪʦ, ʢʘʨʪʦʛʨʘʬʳ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʩʧʨʘ-

ʚʠʣʠʩʴ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʝ-

ʰʠʬʨʠʨʦʚʘʥʠʷ ʘʵʨʦʩʥʠʤʢʦʚ ʩ ʩʘʤʦʣʝʪʦʚ ʨʘʟʚʝʜʯʠ-

ʢʦʚ ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʥʘ ʪʦʪ ʧʝʨʠʦʜ ʧʦʟʠʮʠʠ ʤʠʥʦʤʝʪʥʳʭ ʠ ʘʨʪʠʣʣʝʨʠʡ-

ʩʢʠʭ ʙʘʪʘʨʝʡ ʩʦʩʪʘʚʣʷʣʠ - 71%, ʜʦʪʦʚ ï 64 %, ʧʨʘ-

ʚʠʣʴʥʦʩʪʴ ʦʧʦʟʥʘʥʠʷ ʪʨʘʥʰʝʡ ʠ ʭʦʜʦʚ ʩʦʦʙʱʝʥʠʷ ï 

100 %, ʟʝʤʣʷʥʦʢ ʠ ʙʣʠʥʜʘʞʝʡ ï 77 %. 

ʇʨʠ ʦʪʩʪʫʧʣʝʥʠʠ ʚʨʘʛ ʧʨʘʢʪʠʢʦʚʘʣ ʠʜʝʶ ʚʳ-

ʞʞʝʥʥʦʡ ʟʝʤʣʠ, ʫʥʠʯʪʦʞʘʷ ʚʩʝ: ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ, ʢʨʫʧʥʳʝ ʟʜʘʥʠʷ ʚ ʛʦʨʦʜʘʭ, ʚʦʜʦʢʘʯʢʠ, ʬʘʙ-

ʨʠʢʠ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʟʥʘʢʠ, ʪʝʤ ʩʘʤʳʤ ʧʳʪʘʷʩʴ ʫʩʣʦʞʥʠʪʴ ʥʘʩʪʫʧʣʝʥʠʝ 

ʚʦʡʩʢ ʂʨʘʩʥʦʡ ʘʨʤʠʠ, ʥʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʸ ʵʪʦ, ʚʦ-

ʠʥʳ ʢʘʨʪʦʛʨʘʬʳ ʧʨʦʷʚʣʷʣʠ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴ ʠ 
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ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠ ʫʥʠʯʪʦʞʝʥʥʳʝ ʟʥʘʢʠ ʠʟ ʩʣʦʤʘʥ-

ʥʳʭ ʚʟʨʳʚʘʤʠ ʜʝʨʝʚʴʝʚ, ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ ʛʠʣʴʟ ʩ 

ʢʨʦʢʘʤʠ ʠʭ ʥʘʭʦʞʜʝʥʠʷ [4]. 

ʌʦʨʩʠʨʦʚʘʥʠʝ ʨʝʢʠ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʚʦʝʥʥʳʡ 

ʤʘʥʝʚʨ, ʛʜʝ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʢʘʨʪ ʠ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʪʦʧʦʛʨʘʬʳ ʦʙʝʩʧʝʯʠ-

ʚʘʣʠ ʥʘʩʪʫʧʘʶʱʠʝ ʚʦʡʩʢʘ ʧʨʠ ʬʦʨʩʠʨʦʚʘʥʠʠ ʨʝʢ 

ʩʭʝʤʘʤʠ ʚʦʜʥʳʭ ʨʫʙʝʞʝʡ, ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʢʦ-

ʨʦʩʪʠ ʪʝʯʝʥʠʷ, ʭʘʨʘʢʪʝʨʘ ʙʝʨʝʛʦʚ, ʩʢʨʳʪʳʭ ʤʝʩʪ 

ʧʦʜʭʦʜʘ. 

ʇʨʦʜʦʣʞʘʪʴ ʧʝʨʝʯʠʩʣʝʥʠʝ ʛʝʨʦʠʯʝʩʢʠʭ ʧʦʜʚʠ-

ʛʦʚ, ʪʚʦʨʯʝʩʪʚʘ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝ-

ʥʠʠ ʨʘʙʦʪ ʥʘʰʠʤʠ ʢʦʣʣʝʛʘʤʠ ʚ ʜʝʣʝ ʦʙʱʝʡ ʇʦʙʝʜʳ 

ʥʘʜ ʬʘʰʠʩʪʩʢʦʡ ɻʝʨʤʘʥʠʝʡ ʤʦʞʥʦ ʙʝʩʢʦʥʝʯʥʦ ʠ ʥʝ 

ʟʘʢʦʥʯʠʪʴ, ʚʝʜʴ ʩʢʦʣʴʢʦ ʣʶʜʝʡ, ʩʪʦʣʴʢʦ ʠ ʠʩʪʦʨʠʡ, 

ʥʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘʤ ʭʦʪʝʣʦʩʴ ʙʳ ʫʜʝʣʠʪʴ ʦʜ-

ʥʦʤʫ ʩʦʙʳʪʠʶ ʥʘʰʝʡ ʞʠʟʥʠ, ʘ ʠʤʝʥʥʦ ʚʩʪʨʝʯʝ ʠ ʙʝ-

ʩʝʜʝ ʩ ʨʘʟʚʝʜʯʠʢʦʤ ʛʚʘʨʜʠʠ ʩʝʨʞʘʥʪʦʤ, ʪʦʧʦʛʨʘ-

ʬʦʤ 52-ʛʦ ʘʨʪʠʣʣʝʨʠʡʩʢʦʛʦ ʧʦʣʢʘ 18 ɻʚʘʨʜʝʡʩʢʦʡ 

ʂʨʘʩʥʦʟʥʘʤʝʥʥʦʡ ʩʪʨʝʣʢʦʚʦʡ ʜʠʚʠʟʠʠ ʂʣʦʯʝʥʥʳʤ 

ʉʝʨʛʝʝʤ ʇʝʪʨʦʚʠʯʝʤ. ʍʦʯʝʪʩʷ ʧʨʠʟʥʘʪʴʩʷ, ʯʪʦ ʚʳ-

ʙʦʨ ʥʘʰʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʵʪʦ ʙʳʣʦ ʢʘʢ çʪʢʥʫʪʴ 

ʧʘʣʴʮʝʤ ʚ ʥʝʙʦè, ʤʳ ʠ ʧʦʜʫʤʘʪʴ ʥʝ ʤʦʛʣʠ, ʯʪʦ ʚ 

ʠʪʦʛʝ ʪʦ, ʯʝʤ ʤʳ ʩʪʘʣʠ ʟʘʥʠʤʘʪʴʩʷ, ʙʫʜʝʪ ʧʨʠʥʦ-

ʩʠʪʴ ʥʘʤ ʫʜʦʚʦʣʴʩʪʚʠʝ, ʘ ʙʣʘʛʦʜʘʨʷ ʨʘʩʩʢʘʟʫ ʉʝʨʛʝʷ 

ʇʝʪʨʦʚʠʯʘ, ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʚʳʙʦʨ ʙʳʣ ʦʜʥʦʟʥʘʯʥʦ 

ʚʝʨʥʳʤ, ʚʝʜʴ ʢʘʢ ʚʩʝ ʫʞʝ ʟʘʤʝʪʠʣʠ, ʪʦʧʦʛʨʘʬʳ ʠ 

ʛʝʦʜʝʟʠʩʪʳ ʩʳʛʨʘʣʠ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʭʦʜʝ 

ʚʦʡʥʳ. 

ɼʘʣʴʥʝʡʰʝʝ ʧʨʦʜʦʣʞʝʥʠʝ ʩʪʘʪʴʠ ʧʦʡʜʝʪ ʚ 

ʬʦʨʤʝ ʚʦʩʧʦʤʠʥʘʥʠʡ ʠ ʨʘʩʩʢʘʟʘ ʦʪ ʣʠʮʘ ʉʝʨʛʝʷ 

ʇʝʪʨʦʚʠʯʘ, ʥʘʯʠʥʘʷ ʩ ʝʛʦ ʜʝʪʩʪʚʘ. ʍʦʯʝʪʩʷ ʝʱʝ ʦʪ-

ʤʝʪʠʪʴ ʪʘʢʦʡ ʤʦʤʝʥʪ: ʚʦʩʧʦʤʠʥʘʥʠʷ ʪʝʭ, ʢʪʦ ʧʨʦ-

ʰʝʣ ʚʦʡʥʫ ʥʘ ʧʝʨʝʜʦʚʦʡ ʠ ʚʳʞʠʣ, ʩʯʠʪʘʶʪʩʷ ʩʘ-

ʤʳʤʠ ʠʩʢʨʝʥʥʠʤʠ, ʧʨʘʚʜʠʚʳʤʠ, ʠ ʤʥʦʛʠʝ ʚʝʪʝʨʘʥʳ 

ʦʯʝʥʴ ʥʝ ʣʶʙʷʪ ʦʙ ʵʪʦʤ ʛʦʚʦʨʠʪʴ, ʚʝʜʴ ʧʨʠʭʦʜʠʪʩʷ 

ʪʨʝʚʦʞʠʪʴ ʜʫʰʝʚʥʳʝ ʨʘʥʳ, ʚʩʧʦʤʠʥʘʷ ʧʘʚʰʠʭ ʜʨʫ-

ʟʝʡ, ʩ ʢʦʪʦʨʳʤʠ ʜʝʣʠʣʠ ʚʩʝ ʪʷʛʦʪʳ. 

çʈʦʜʠʣʩʷ ʷ ʚ 1923ʛʦʜʫ ʚ ʜʝʨʝʚʥʝ ʉʪʨʝʣʢʦʚʘ 

ʄʘʣʦʷʨʦʩʣʘʚʝʮʢʠʡ ʫʝʟʜ, ʂʘʣʫʞʩʢʦʡ ʛʫʙʝʨʥʠʠ, ʢʘʢ 

ʣʶʙʠʣ ʥʘʟʳʚʘʪʴ ʤʦʡ ʦʪʝʮ ʥʘʰʝ ʨʦʜʦʚʦʝ ʛʥʝʟʜʦ. ɼʝʜ 

ʠ ʦʪʝʮ ʚ ʪʝʭ ʢʨʘʷʭ ʙʳʣʠ ʠʟʚʝʩʪʥʳ, ʪʘʢ ʢʘʢ ʦʙʘ ʟʘʥʠ-

ʤʘʣʠʩʴ ʰʦʨʥʠʯʝʩʪʚʦʤ ʠ ʧʯʝʣʦʚʦʜʩʪʚʦʤ, ʠʟʛʦʪʦʚʣʷʷ 

ʢʦʥʩʢʫʶ ʫʧʨʷʞʴ ʠ ʤʝʜ, ʟʘ ʢʦʪʦʨʳʤʠ ʧʨʠʝʟʞʘʣʠ ʠʟ-

ʜʘʣʝʢʘ. ʄʦʷ ʩʝʤʴʷ ʩʯʠʪʘʣʘʩʴ ʩʝʨʝʜʥʷʮʢʦʡ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʜʦʤʘ ʠʤʝʣʘʩʴ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʘʷ ʙʠʙʣʠʦʪʝʢʘ.  

ɺ ʜʝʪʩʪʚʝ ʦʯʝʥʴ ʯʘʩʪʦ ʥʘʚʝʜʳʚʘʣʩʷ ʚ ʙʠʙʣʠʦ-

ʪʝʢʫ, ʠ ʟʘʯʠʪʳʚʘʣʩʷ ʬʘʥʪʘʩʪʠʢʦʡ ʋʵʣʣʩʘ, ʯʪʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʤʦʝʤ ʙʫʜʫʱʝʤ. ʗ ʭʦʪʝʣ 

ʩʪʘʪʴ ʘʩʪʨʦʥʦʤʦʤ, ʦʜʥʘʢʦ ʚ ʪʝ ʚʨʝʤʝʥʘ ʦ ʢʦʩʤʦʥʘʚ-

ʪʠʢʝ ʤʦʞʥʦ ʙʳʣʦ ʪʦʣʴʢʦ ʤʝʯʪʘʪʴ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʝʙʷ 

ʛʝʨʦʝʤ ʨʦʤʘʥʦʚ, ʢʦʪʦʨʳʝ ʷ ʣʶʙʠʣ ʯʠʪʘʪʴ.  

ʋ ʙʘʙʫʰʢʠ ʥʘ ʯʝʨʜʘʢʝ ʩʪʦʷʣ ʢʦʚʘʥʥʳʡ ʠ ʢʨʘ-

ʩʠʚʦ ʫʢʨʘʰʝʥʥʳʡ ʩʫʥʜʫʢ ʩ ʭʠʪʨʳʤ ʟʘʤʢʦʤ, ʥʦ 

ʨʘʟʚʝ ʟʘʧʨʝʪʳ ʢ ʥʝʤʫ ʧʦʜʦʡʪʠ ʠ ʚʩʝ ʢʘʨʳ ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʦʩʣʝʜʦʚʘʪʴ ʟʘ ʥʘʨʫʰʝʥʠʝ ʦʙʝʱʘʥʥʳʝ ʙʘ-

ʙʫʰʢʦʡ ʤʦʛʫʪ ʦʩʪʘʥʦʚʠʪʴ ʤʘʣʴʯʠʢʘ 9-10-ʪʠ ʣʝʪ? 

ʃʶʙʦʧʳʪʩʪʚʦ - ʚʦʪ ʯʪʦ ʨʫʢʦʚʦʜʠʣʦ ʤʥʦʡ ʚ ʪʦʪ ʧʝ-

ʨʠʦʜ. ʆʩʪʘʚʰʠʩʴ ʢʘʢ - ʪʦ ʦʜʠʥ ʜʦʤʘ, ʷ ʚʩʝ - ʪʘʢʠ ʥʝ 

ʫʪʝʨʧʝʣ ʠ ʟʘʣʝʟ ʚ ʙʘʙʫʰʢʠʥʳ ʩʦʢʨʦʚʠʱʘ. ʊʘʤ ʙʳʣʦ 

ʤʥʦʛʦ ʯʝʛʦ ʠʥʪʝʨʝʩʥʦʛʦ, ʥʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʤʝʥʷ ʧʨʠ-

ʚʣʝʢʣʠ ʩʪʘʨʳʝ ʦʯʢʠ ʠ ʥʘʪʝʣʴʥʳʝ ʢʨʝʩʪʠʢʠ, ʢʦʪʦʨʳʝ 

ʷ ʧʦ ʥʝʟʥʘʥʠʶ ʠ ʥʝʧʦʥʠʤʘʥʠʶ ʦʙʤʝʥʷʣ ʫ ʩʪʘʨʰʠʭ 

ʨʝʙʷʪ ʥʘ ʣʠʥʟʦʯʢʠ ʠ ʩʪʝʢʣʳʰʢʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʚʩʝ ʦʥʠ ʧʦʰʣʠ ʥʘ ʪʝʣʝʩʢʦʧ. ʆʭ ʠ ʚʣʝʪʝʣʦ ʞʝ ʤʥʝ ʪʦ-

ʛʜʘ ʦʪ ʙʘʙʫʣʠ! 

ʀʤʝʥʥʦ ʫʚʣʝʯʝʥʠʝ ʘʩʪʨʦʥʦʤʠʝʡ ʠ ʧʦʜʚʠʛʣʦ 

ʤʝʥʷ ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʃʝʥʠʥʛʨʘʜʩʢʠʡ ʪʦʧʦʛʨʘʬʠ-

ʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤ. ʗ ʟʥʘʣ, ʯʪʦ ʤʥʝ ʧʨʝʜʩʪʦʠʪ ʭʦʜʠʪʴ 

ʩ ʪʝʣʝʩʢʦʧʦʤ ʠ ʦʯʝʥʴ ʞʜʘʣ ʨʘʙʦʪʳ ʩ ʥʠʤ, ʘ ʧʘʨʫ ʨʘʟ 

ʫʛʦʚʦʨʠʣ ʩʪʘʨʰʝʛʦ ʪʦʚʘʨʠʱʘ ʜʘʪʴ ʧʦʩʤʦʪʨʝʪʴ ʚ ʢʠ-

ʧʨʝʛʝʣʴ ʠ ʧʦʩʣʝ ʚʩʝ ʫʜʠʚʣʷʣʩʷ: çʧʦʯʝʤʫ ʵʪʦ ʠʟʦʙʨʘ-

ʞʝʥʠʝ ʧʝʨʝʚʝʨʥʫʪʦ, ʘ ʶʙʢʘ ʥʝ ʟʘʜʠʨʘʝʪʩʷ?è  

ʋʯʘʩʴ ʚ ʪʝʭʥʠʢʫʤʝ ʠ ʥʘʭʦʜʷʩʴ ʥʘ ʧʨʘʢʪʠʢʝ, 

ʫʟʥʘʣ ʦ ʥʘʯʘʣʝ ʚʦʡʥʳ. ʄʳ ʪʦʛʜʘ ʪʦʣʴʢʦ ʥʘʯʘʣʠ ʦʙʫ-

ʯʘʪʴʩʷ ʨʘʙʦʪʝ ʩ ʧʨʠʙʦʨʘʤʠ ʠ ʧʨʘʢʪʠʢʘ ʙʳʣʘ ʫ ʥʘʩ 

ʫʯʝʙʥʘʷ, ʚʩʝʡ ʛʨʫʧʧʦʡ ʧʦʰʣʠ ʚ ʚʦʝʥʢʦʤʘʪ, ʛʨʫʧʧʘ 

ʙʳʣʘ ʫ ʥʘʩ ʜʨʫʞʥʘʷ, ʚʩʝ ʧʘʨʥʠ ʤʦʣʦʜʳʝ ʠ ʩʧʦʨʪʩ-

ʤʝʥʳ. ɺ ʚʦʝʥʢʦʤʘʪʝ, ʧʦʩʤʦʪʨʝʚ ʥʘ ʥʘʰʠ ʜʦʢʫʤʝʥʪʳ 

ʠ ʤʝʩʪʦ ʦʙʫʯʝʥʠʷ, ʥʘʧʨʘʚʠʣʠ ʥʘʩ ʚ ʘʨʪʠʣʣʝʨʠʶ 

ʥʘʚʦʜʯʠʢʘʤʠ ʦʨʫʜʠʡ. ʇʦʧʘʣʠ ʤʳ ʚ ʨʘʟʥʳʝ ʯʘʩʪʠ, ʘ, 

ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʂʨʘʩʥʦʡ ʘʨʤʠʠ ʚ ʨʘʟʚʝʜʢʫ ʰʣʠ ʩʘ-

ʤʳʝ ʣʠʭʠʝ ʠ ʜʝʨʟʢʠʝ, ʪʘʢ ʷ ʠ ʩʪʘʣ ʨʘʟʚʝʜʯʠʢʦʤ ʪʦ-

ʧʦʛʨʘʬʦʤ. 

ɺ ʂʨʘʩʥʦʡ ʘʨʤʠʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʤʝʮʢʦʡ, ʛʜʝ 

ʩʦʣʜʘʪ ʧʦʩʣʝ ʨʘʥʝʥʠʷ ʟʥʘʣ, ʯʪʦ ʚʝʨʥʝʪʩʷ ʢ ʩʚʦʠʤ ʦʜ-

ʥʦʧʦʣʯʘʥʘʤ, ʙʦʡʮʳ ʈʂʂɸ ʤʦʛʣʠ ʠʟ ʘʨʪʠʣʣʝʨʠʠ ʧʦ-

ʧʘʩʪʴ ʚ ʩʘʧʝʨʳ ʠʣʠ ʝʟʜʦʚʳʝ, ʠʣʠ ʢʫʜʘ ʝʱʝ, ʵʪʦ ʷ ʢ 

ʪʦʤʫ, ʯʪʦ ʬʨʦʥʪʦʚʘʷ ʩʫʜʴʙʘ ʧʦʚʦʜʠʣʘ ʠ ʧʦʪʨʝʧʘʣʘ 

ʤʝʥʷ. ʇʦʙʳʚʘʣ ʷ ʠ ʚ ʉʪʘʣʠʥʛʨʘʜʝ, ʠ ʥʘ ʂʫʨʩʢʦʡ 

ʜʫʛʝ, ʜʘ ʤʥʦʛʦ ʝʱʝ ʢʘʢʠʭ ʤʘʣʦʠʟʚʝʩʪʥʳʭ ʛʦʨʦʜʢʦʚ 

ʧʨʦʰʝʣ ʟʘ ʬʨʦʥʪʦʚʳʝ ʙʫʜʥʠ, ʥʦ ʦʜʥʦ ʫ ʤʝʥʷ ʦʩʪʘ-

ʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ: ʙʳʣ ʷ ʚʩʝʛʜʘ ʚ ʘʨʪʠʣʣʝʨʠʠ, ʥʦ ʥʘ 

ʨʘʟʥʳʭ ʬʨʦʥʪʘʭ.  

ʅʘ ʬʨʦʥʪʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚʝʩʪʠ ʜʥʝʚʥʠʢ ʩʪʨʦʛʦ 

ʟʘʧʨʝʱʘʣʦʩʴ, ʘ ʚʧʝʯʘʪʣʝʥʠʡ ʝʞʝʤʠʥʫʪʥʦ ʙʳʣʦ 

ʦʯʝʥʴ ʤʥʦʛʦ, ʥʦʚʳʝ ʚʧʝʯʘʪʣʝʥʠʷ ʚʳʪʝʩʥʷʣʠ ʠʟ ʧʘ-

ʤʷʪʠ ʧʨʦʰʣʳʝ ʚʧʝʯʘʪʣʝʥʠʷ, ʠ ʦʩʪʘʚʣʷʣʠ ʪʦʣʴʢʦ ʩʘ-

ʤʳʝ ʩʘʤʳʝ, ʪʝ, ʢʦʪʦʨʳʝ ʟʘʜʝʚʘʣʠ ʟʘ ʜʫʰʫ ʠ ʦʩʝʜʘʣʠ 

ʚ ʩʝʨʜʮʝ ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷ. ɺʦʪ ʵʪʠʤʠ ʚʦʩʧʦʤʠʥʘʥʠ-

ʷʤʠ ʠ ʤʳʩʣʷʤʠ ʷ ʙʳ ʠ ʭʦʪʝʣ ʧʦʜʝʣʠʪʴʩʷ ʩ ɺʘʤʠ. 

ɹʦʝʚʦʡ ʤʦʡ ʧʫʪʴ ʥʘʯʘʣʩʷ ʚ ʥʘʯʘʣʝ ʚʝʩʥʳ 1942 

ʛʦʜʘ, ʛʜʝ ʷ, ʤʦʣʦʜʦʡ ʙʦʝʮ, ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʧʦʩʣʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʨʝʤʫʜʨʦʩʪʷʤ ʘʨʪʠʣʣʝʨʠʠ 

ʠ ʫʩʢʦʨʝʥʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʩʚʦʝʡ ʫʯʝʙʳ ʧʦʜ ʉʪʘʨʫʶ 

ʈʫʩʩʫ. ʄʦʝʡ ʟʘʜʘʯʝʡ ʢʘʢ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʝʜ-

ʯʠʢʘ ʙʳʣʦ ʦʙʝʩʧʝʯʝʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ 

ʘʨʪʠʣʣʝʨʠʡʩʢʦʛʦ ʜʠʚʠʟʠʦʥʘ. ʄʦʝʤʫ ʧʨʠʙʳʪʠʶ ʘʨ-

ʪʠʣʣʝʨʠʡʩʢʘʷ ʙʨʘʪʠʷ ʙʳʣʘ ʦʯʝʥʴ ʨʘʜʘ, ʪʘʢ ʢʘʢ ʚ 

1942ʛʦʜʫ ʫ ʥʠʭ ʥʘ ʦʨʫʜʠʝ ʙʳʣʦ ʧʦ ʦʜʥʦʤʫ ʩʥʘʨʷʜʫ 

ʥʘ ʩʫʪʢʠ, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʳʡ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʣʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʝʭʦʪʳ ʠ ʥʘʥʦʩʠʪʴ ʫʨʦʥ ʚʨʘʛʫ  

ʀʤʝʥʥʦ ʪʘʤ ʚ ʢʦʥʮʝ ʚʝʩʥʳ ʷ ʠ ʧʦʣʫʯʠʣ ʨʘʥʝʥʠʝ 

ʰʘʣʴʥʳʤ ʦʩʢʦʣʢʦʤ ʠ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʚ ʛʦʩʧʠʪʘʣʴ, 

ʦʪʢʫʜʘ ʫʞʝ ʚʝʨʥʫʣʩʷ ʥʠ ʢ ʩʚʦʠʤ ʪʦʚʘʨʠʱʘʤ ʠ ʥʠ ʚ 

ʩʚʦʶ ʯʘʩʪʴ, ʘ ʟʘʥʝʩʣʘ ʤʝʥʷ ʩʫʜʴʙʘ ʚ ʉʪʘʣʠʥʛʨʘʜ.  
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ʌʨʘʛʤʝʥʪ ʢʘʨʪʳ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʦʢʨʫʞʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʥʝʤʝʮʢʦ-ʬʘʰʠʩʪʩʢʠʭ ʚʦʡʩʢ  

10 ʷʥʚʘʨʷ ï 2 ʬʝʚʨʘʣʷ 1943 ʛ. 

 

ɺ ʉʪʘʣʠʥʛʨʘʜʝ ʷ ʟʘʥʠʤʘʣʩʷ ʠʟʚʝʩʪʥʳʤ ʤʥʝ ʜʝ-

ʣʦʤ, ʥʦ ʚʩʝ ʞʝ ʭʦʪʝʣʦʩʴ ʙʳ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʉʪʘ-

ʣʠʥʛʨʘʜ ʠʟʤʝʥʠʣ ʤʝʥʷ ʜʫʭʦʚʥʦ, ʠʤʝʥʥʦ ʪʘʤ ʥʘʙʣʶ-

ʜʘʷ ʟʘ ʙʦʷʤʠ ʠ ʧʨʦʚʦʜʷ ʧʨʠʚʷʟʢʠ ʘʨʪʠʣʣʝʨʠʠ ʠʣʠ ʞʝ 

ʨʝʢʦʛʥʦʩʮʠʨʦʚʢʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʝʚʳʭ ʧʦʟʠʮʠʡ 

ʧʨʦʪʠʚʥʠʢʘ, ʷ ʧʦʥʷʣ, ʯʪʦ ʪʘʢʦʡ ʫʧʦʨʥʳʡ ʥʘʨʦʜ ʢʘʢ 

ʥʘʰ ʜʦʡʜʝʪ ʜʦ ɹʝʨʣʠʥʘ ʠ ʇʦʙʝʜʘ ʙʫʜʝʪ ʟʘ ʥʘʤʠ.  

ʍʦʪʝʣʦʩʴ ʙʳ ʨʘʩʩʢʘʟʘʪʴ ʧʘʨʫ ʩʣʫʯʘʝʚ, ʧʨʦʠʟʦ-

ʰʝʜʰʠʭ ʚ ʛʦʨʦʜʝ ʥʘ ɺʦʣʛʝ. ɺʳʧʦʣʥʷʷ ʨʘʙʦʪʳ, ʤʳ ʩ 

ʪʦʚʘʨʠʱʘʤʠ ʯʘʩʪʦ ʧʦʧʘʜʘʣʠ ʧʦʜ ʙʦʤʙʝʞʢʠ ʠ ʥʝʩʣʠ 

ʧʦʪʝʨʠ, ʩ ʢʦʪʦʨʳʤʠ ʫʞʝ ʥʘʫʯʠʣʠʩʴ ʤʠʨʠʪʴʩʷ, ʥʦ 

ʙʦʤʙʝʞʢʘ ð ɻ ʪʦ ʥʝ ʪʦʣʴʢʦ ʩʤʝʨʪʴ, ʵʪʦ ʝʱʝ ʠ ʧʩʠʭʦ-

ʣʦʛʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʚʝʜʴ ʚʩʝʛʜʘ ʩʪʨʘʰʥʦ ʧʨʝʜʩʪʘ-

ʚʠʪʴ, ʯʪʦ ʥʘ ʪʝʙʷ ʧʘʜʘʝʪ ʢʠʨʧʠʯʥʘʷ ʩʪʝʥʘ ʜʦʤʘ, ʧʦ-

ʛʨʝʙʘʷ ʧʦʜ ʩʚʦʠʤʠ ʟʘʚʘʣʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʛʦ 

ʵʪʦʛʦ ʫ ʤʝʥʷ ʟʘʨʦʜʠʣʘʩʴ ʞʛʫʯʘʷ ʥʝʧʨʠʷʟʥʴ ʢ ʢʨʫʧ-

ʥʳʤ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʤʦʝʡ 

ʧʦʩʣʝʚʦʝʥʥʦʡ ʞʠʟʥʠ ʦʪʰʝʣʴʥʠʢʦʤ, ʠ ʪʦʣʴʢʦ ʢʦʛʜʘ 

ʜʝʪʷʤ ʥʘʩʪʘʣ ʤʦʤʝʥʪ ʠʜʪʠ ʚ ʰʢʦʣʫ ʷ ʩʤʠʨʠʣʩʷ ʠ ʧʝ-

ʨʝʝʭʘʣ ʚ ʛʦʨʦʜ.  

ʇʨʦʚʦʜʷ ʨʝʢʦʛʥʦʩʮʠʨʦʚʢʠ ʤʝʩʪʥʦʩʪʠ ʜʣʷ ʮʝ-

ʣʝʡ ʠʩʧʨʘʚʣʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦʜ ʉʪʘ-

ʣʠʥʛʨʘʜʦʤ ʟʠʤʦʡ 1942/1943ʛʦʜʘ, ʷ ʥʘʙʣʶʜʘʣ ʢʘʨ-

ʪʠʥʫ ʟʘʚʝʨʰʠʚʰʠʭʩʷ ʙʦʝʚ ʠ ʦʢʨʫʞʝʥʠʷ ʘʨʤʠʠ ʇʘʫ-

ʣʶʩʘ, ʥʦ ʢʨʦʤʝ ʵʪʦʛʦ ʤʥʝ ʥʘ ʛʣʘʟʘ ʧʦʧʘʜʘʣʠʩʴ 

ʨʘʟʙʨʦʩʘʥʥʳʝ ʟʘʥʝʩʝʥʥʳʝ ʩʥʝʛʦʤ, ʠʩʢʦʚʝʨʢʘʥʥʳʝ ʠ 

ʦʙʛʦʨʝʚʰʠʝ ʘʚʪʦʤʘʰʠʥʳ, ʪʘʥʢʠ, ʦʨʫʜʠʷ, ʦʙʣʦʤʢʠ 

ʩʘʤʦʣʝʪʦʚ ʠ ʤʥʦʞʝʩʪʚʦ ʪʨʫʧʦʚ ʚ ʛʣʫʙʦʢʠʭ ʙʘʣʢʘʭ ʠ 

ʦʚʨʘʛʘʭ. 

ɺʪʦʨʦʡ ʩʣʫʯʘʡ ʦʩʝʚʰʠʡ ʚ ʤʦʝʡ ʧʘʤʷʪʠ ʥʘʚʩʝ-

ʛʜʘ ʧʨʦʠʟʦʰʝʣ ʥʘ 5 ʜʝʥʴ ʤʦʝʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʉʪʘ-

ʣʠʥʛʨʘʜʝ, ʪʦʛʜʘ ʥʝʤʝʮʢʦ-ʬʘʰʠʩʪʩʢʘʷ ʘʚʠʘʮʠʷ 

ʥʘʯʘʣʘ ʤʘʩʩʠʨʦʚʘʥʥʳʝ ʥʘʣʝʪʳ ʥʘ ʉʪʘʣʠʥʛʨʘʜ. ɺʳ-

ʧʦʣʥʷʷ ʟʘʜʘʥʠʝ ʢʦʤʘʥʜʦʚʘʥʠʷ ʨʘʥʥʠʤ ʫʪʨʦʤ ʩ ʪʦʚʘ-

ʨʠʱʘʤʠ ʥʘ ʙʘʨʞʝ ʧʨʝʜʩʪʦʷʣʦ ʧʝʨʝʧʨʘʚʠʪʴʩʷ ʥʘ ʣʝ-

ʚʳʡ ʙʝʨʝʛ ɺʦʣʛʠ, ʘ ʠʤʝʥʥʦ ʚ ʂʨʘʩʥʫʶ ʉʣʦʙʦʜʫ. 

ɼʝʣʦ ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʥʥʠʤ ʫʪʨʦʤ, ʙʘʨʞʘ ʙʳʣʘ ʧʦʣ-

ʥʦʩʪʴʶ ʟʘʙʠʪʘ ʣʶʜʴʤʠ, ʠ ʤʘʣʝʥʴʢʠʡ ʙʫʢʩʠʨ ʪʷʥʫʣ 

ʝʝ ʚʧʝʨʝʜ. ʆʢʘʟʘʚʰʠʩʴ ʥʘ ʩʝʨʝʜʠʥʝ ʨʝʢʠ, ʤʳ ʥʘʙʣʶ-

ʜʘʣʠ ʥʝʟʘʙʳʚʘʝʤʫʶ ʧʦ ʩʚʦʝʡ ʪʨʘʛʠʯʥʦʩʪʠ ʧʘʥʦʨʘʤʫ 

ʛʦʨʷʱʝʛʦ ʢʨʘʩʘʚʮʘ-ʛʦʨʦʜʘ ʩ ʧʝʨʚʳʤʠ ʩʣʝʜʘʤʠ ʚʘʨ-

ʚʘʨʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʠ ʧʳʣʘʶʱʝʡ ʚ ʦʛʥʝ ʚʝʣʠʢʦʡ 

ʨʝʢʠ. ʀʟ ʤʦʣʯʘʣʠʚʦʡ ʟʘʜʫʤʯʠʚʦʩʪʠ ʚʩʝʭ ʧʘʩʩʘʞʠ-

ʨʦʚ ʙʘʨʞʠ ʚʳʚʝʣʘ ʵʩʢʘʜʨʠʣʴʷ ʥʝʤʝʮʢʠʭ ʩʘʤʦʣʝʪʦʚ, 

ʢʦʪʦʨʳʝ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʠ ʚʳʙʨʘʣʠ ʥʘʰʫ ʙʘʨʞʫ ʩ 

ʙʫʢʩʠʨʦʤ, ʩʘʤʦʣʝʪʳ ʟʘʭʦʜʠʣʠ ʚ ʧʠʢʝ ʠ ʩʙʨʘʩʳʚʘʣʠ 

ʙʦʤʙʳ. ɺʩʝ ʟʘʤʝʨʣʠ ʠ, ʥʘʚʝʨʥʦʝ, ʧʨʦʩʪʠʣʠʩʴ ʩ ʞʠʟ-

ʥʴʶ, ʚʝʜʴ ʫʢʨʳʪʠʷ ʥʝ ʙʳʣʦ, ʥʦ ʨʘʟʜʘʣʩʷ ʛʦʣʦʩ: çʊʦ-

ʚʘʨʠʱʠ, ʩʧʦʢʦʡʥʦ, ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʥʘʰʝ ʩʧʘʩʝʥʠʝ!è, 

ʠ, ʦ ʩʯʘʩʪʴʝ, ʚʝʩʴ ʩʤʝʨʪʦʥʦʩʥʳʡ ʛʨʫʟ ʧʨʦʰʸʣ ʤʠʤʦ, 

ʦʢʘʪʠʚ ʥʘʩ ʩ ʛʦʣʦʚʳ ʜʦ ʥʦʛ ʚʦʣʞʩʢʦʡ ʚʦʜʦʡ. ʅʘʤ 

ʫʜʘʣʦʩʴ ʚ ʮʝʣʦʩʪʠ ʜʦʙʨʘʪʴʩʷ ʜʦ ʙʝʨʝʛʘ ʠ ʟʘʣʝʯʴ, ʵʪʦ 

ʙʳʣʘ ʫ ʤʝʥʷ ʥʝ ʧʝʨʚʘʷ ʚʩʪʨʝʯʘ ʩ ʩʤʝʨʪʴʶ, ʥʦ ʩʘʤʘʷ 

ʷʨʢʘʷ.  

ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʙʦʝʚʳʭ ʟʘʜʘʥʠʡ ʧʦ ʧʨʠ-

ʚʷʟʢʝ ʧʦʨʷʜʢʦʚ ʥʘʰʠʭ ʚʦʡʩʢ ʠ ʤʝʩʪʘ ʩʢʦʧʣʝʥʠʷ 

ʧʨʦʪʠʚʥʠʢʘ ʠ ʝʛʦ ʪʝʭʥʠʢʠ ʥʘʤ ʧʨʠʭʦʜʠʣʦʩʴ ʩʦʚ-

ʤʝʩʪʥʦ ʩ ʨʘʟʚʝʜʯʠʢʘʤʠ ʫʭʦʜʠʪʴ ʚ ʙʣʠʞʥʠʡ ʪʳʣ ʧʨʦ-

ʪʠʚʥʠʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʙʦʝʚʳʭ ʦʧʝʨʘʮʠʡ ʘʨʪʠʣ-

ʣʝʨʠʩʪʳ ʤʦʛʣʠ ʥʘʥʝʩʪʠ ʠ ʥʘʥʦʩʠʣʠ ʦʛʨʦʤʥʳʡ ʫʛʦʥ 

ʚʨʘʛʫ, ʪʝʤ ʩʘʤʳʤ ʩʨʳʚʘʷ ʚʩʝ ʧʣʘʥʳ ʧʨʦʪʠʚʥʠʢʘ. ɸ 

ʥʘʤ ʧʦ ʚʦʟʚʨʘʱʝʥʠʶ ʩ ʟʘʜʘʥʠʷ ʧʨʠʭʦʜʠʣʦʩʴ ʚʩʪʫ-

ʧʘʪʴ ʚ ʙʦʡ ʩ ʧʨʦʪʠʚʥʠʢʦʤ, ʚʝʜʴ ʥʝʤʮʳ ʥʝ ʛʣʫʧʳʡ 

ʥʘʨʦʜ, ʜʘ ʠ ʢʦʤʘʥʜʦʚʘʥʠʝ ʫ ʥʠʭ ʥʘ ʚʳʩʦʪʝ. ʈʘʟ ʫʜʘʨ 

ʥʘʥʝʩʝʥ, ʟʥʘʯʠʪ ʝʩʪʴ ʥʘʚʦʜʯʠʢʠ ʠʣʠ ʨʘʟʚʝʜʯʠʢʠ ʚ 

ʪʳʣʫ, ʚʦʪ ʦʥʠ ʠ ʥʘʧʨʘʚʣʷʣʠ ʥʘ ʟʘʯʠʩʪʢʫ ʪʝʨʨʠʪʦʨʠʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʯʘʩʪʠ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʳʯʝʢ ʥʝ 

ʚʩʝʛʜʘ, ʥʦ ʠʥʦʛʜʘ ʙʳʣʠ ʧʦʪʝʨʠ ʪʦʚʘʨʠʱʝʡ. 

ɼʘʚʥʦ ʟʘʢʦʥʯʠʣʘʩʴ ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ 

ʚʦʡʥʘ, ʦʪʛʨʝʤʝʣʠ ʟʘʣʧʳ ʧʦʙʝʜʥʳʭ ʩʘʣʶʪʦʚ, ʠ ʢʘʢ ʥʝ 

ʧʨʠʩʢʦʨʙʥʦ ʦʩʦʟʥʘʚʘʪʴ, ʚ ʞʠʚʳʭ ʦʩʪʘʝʪʩʷ ʚʩʝ 

ʤʝʥʴʰʝ ʬʨʦʥʪʦʚʠʢʦʚ ʪʦʧʦʛʨʘʬʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʤʥʦ-

ʛʦʝ ʧʨʠʰʣʦʩʴ ʧʝʨʝʞʠʪʴ ʥʘ ʬʨʦʥʪʦʚʳʭ ʜʦʨʦʛʘʭ. ʆʜ-

ʥʦʚʨʝʤʝʥʥʦ ʩ ʛʨʫʩʪʴʶ ʠ ʛʦʨʜʦʩʪʴʶ ʚʩʧʦʤʠʥʘʝʪʩʷ 

ʙʳʣʦʝ, ʥʦ ʚʩʝ-ʪʘʢʠ ʙʦʣʴʰʝ ʩ ʛʦʨʜʦʩʪʴʶ. ʚʝʜʴ ʥʘʰ 

ʚʢʣʘʜ ʚ ʧʦʙʝʜʫ ʙʳʣ ʚ ʧʦʙʝʜʳ ʥʘʜ ʬʘʰʠʟʤʦʤ.  
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ʀ ʚ ʟʘʚʝʨʰʝʥʠʠ ʤʦʝʛʦ ʥʝʙʦʣʴʰʦʛʦ ʥʦʩʪʘʣʴʛʠ-

ʯʝʩʢʦʛʦ ʚʝʯʝʨʘ, ʭʦʪʝʣʦʩʴ ʙʳ ʩʢʘʟʘʪʴ, ʯʪʦ ʷ ʦʯʝʥʴ 

ʛʦʨʜ ʪʝʤ, ʯʪʦ ʦʪʥʦʰʫʩʴ ʢ ʪʘʢʦʡ ʚʘʞʥʦʡ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʠ ʢʘʢ ʛʝʦʜʝʟʠʷ. ʆʙʱʘʷʩʴ ʩ ʤʦʣʦʜʳʤ ʧʦʢʦʣʝ-

ʥʠʝʤ, ʚʢʣʶʯʘʷ ʠ ʨʝʙʷʪ, ʩ ʢʦʪʦʨʳʤʠ ʷ ʜʝʣʠʣʩʷ ʚʦʩ-

ʧʦʤʠʥʘʥʠʷʤʠ ʤʦʣʦʜʦʩʪʠ, ʭʦʯʫ ʩʢʘʟʘʪʴ ʠ ʥʝ ʧʦʙʦ-

ʶʩʴ ʵʪʦʛʦ ʛʨʦʤʢʦʛʦ ʩʣʦʚʘ: çʉʧʘʩʠʙʦ!è ʜʘ, ʠʤʝʥʥʦ 

çʉʧʘʩʠʙʦè, ʟʘ ʪʦ, ʯʪʦ ʧʨʦʜʦʣʞʘʝʪʝ ʩʣʘʚʥʳʝ ʜʝʣʘ 

ʛʝʦʜʝʟʠʩʪʦʚ, ʢʘʨʪʦʛʨʘʬʦʚ ʠ ʪʦʧʦʛʨʘʬʦʚ, ʩʦʚʝʨʰʝʥ-

ʩʪʚʫʷ ʢʘʨʪʫ, ʪʝʭʥʠʢʫ ʠ ʪʝʭʥʦʣʦʛʠʶ ʠʭ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ, ɺʳ ʟʘʥʠʤʘʝʪʝʩʴ ʚʘʞʥʳʤ ʜʝʣʦʤ!è. 

ɺʦʪ ʪʘʢʠʤʠ ʚʦʩʧʦʤʠʥʘʥʠʷʤʠ ʩʚʦʝʡ ʤʦʣʦʜʦʩʪʠ, 

ʧʨʠʰʝʜʰʝʡʩʷ ʥʘ ʚʦʝʥʥʳʝ ʛʦʜʳ ʧʦʜʝʣʠʣʩʷ ʩ ʥʘʤʠ 

ʛʚʘʨʜʝʝʮ ïʩʝʨʞʘʥʪ ʂʣʦʯʝʥ. ɹʝʩʝʜʦʚʘʪʴ ʩ ʬʨʦʥʪʦʚʠ-

ʢʦʤ ʤʦʞʥʦ ʙʝʩʢʦʥʝʯʥʦ, ʥʦ ʚʩʝ ʞʝ ʚʦʟʨʘʩʪ ʠ ʩʪʘʨʳʝ 

ʨʘʥʳ ʙʝʨʫʪ ʩʚʦʝ. ɸ ʤʳ ʞʝʣʘʝʤ ʉʝʨʛʝʶ ʇʝʪʨʦʚʠʯʫ, 

ʂʨʝʧʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʠ ʦʪʤʝʪʠʪʴ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫ-

ʱʝʤ ʩʚʦʡ 100 ʜʝʥʴ ʨʦʞʜʝʥʠʷ.  

ʇʝʨʝʯʠʩʣʷʪʴ ʧʦʜʚʠʛʠ ʩʦʣʜʘʪ ʛʝʨʦʝʚ ɺʝʣʠʢʦʡ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʤʦʞʥʦ ʦʯʝʥʴ ʜʦʣʛʦ, ʥʦ ʦʛʨʘ-

ʥʠʯʝʥʠʝ ʨʘʤʢʘʤʠ ʩʪʘʪʴʠ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʝʝ ʟʘʚʝʨʰʝ-

ʥʠʶ, ʘ ʚ ʢʦʥʮʝ ʭʦʯʝʪʩʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʦʠʥʳ ʛʝʦʜʝʟʠ-

ʩʪʳ ʚʳʧʦʣʥʷʣʠ ʟʘʜʘʯʠ ʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʝ, ʚʩʝʛʜʘ 

ʙʳʣʠ ʚ ʧʝʨʝʜʦʚʳʭ ʦʢʦʧʘʭ ʚ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦ-

ʚʠʷʭ. ʄʥʦʛʠʝ ʙʦʡʮʳ ʠ ʦʬʠʮʝʨʳ ʧʨʦʧʘʣʠ ʙʝʟ ʚʝʩʪʠ 

ʠʣʠ ʧʦʛʠʙʣʠ ʚ ʥʘʯʘʣʝ ʚʦʡʥʳ, ʥʦ, ʥʝʩʤʦʪʨʷ ʥʠ ʥʘ 

ʯʪʦ, ʚʳʧʦʣʥʷʣʠ ʩʚʦʠ ʦʙʷʟʘʥʥʦʩʪʠ ʠ ʙʦʝʚʳʝ ʟʘʜʘʥʠʷ 

ʢʦʤʘʥʜʦʚʘʥʠʷ, ʚʦʪ, ʥʘʚʝʨʥʦʝ, ʦʜʥʘ ʠʟ ʛʣʘʚʥʝʡʰʠʭ 

ʧʨʠʯʠʥ ʚʳʙʦʨʘ ʥʘʰʝʡ ʧʨʠʯʠʥʳ: ʙʳʪʴ ʚʧʝʨʝʜʠ ʧʣʘ-

ʥʝʪʳ ʚʩʝʡ, ʚʝʜʴ ʪʦʣʴʢʦ ʢʘʨʪʦʛʨʘʬʳ ʧʨʦʭʦʜʷʪ ʪʝʨʨʠ-

ʪʦʨʠʠ ʧʝʨʚʳʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʜʘʥʥʳʤʠ ʚʦʡʩʢʘ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʫʩʧʝʭʫ ʧʨʦʚʝʜʝʥʠʷ ʙʦʝʚʳʭ ʦʧʝʨʘʮʠʡ ʠ ʩʦʭʨʘʥʠʣʦ 

ʤʥʦʞʝʩʪʚʦ ʞʠʟʥʝʡ ʩʦʣʜʘʪ ʂʨʘʩʥʦʡ ɸʨʤʠʠ. 

ʀ ʚ ʟʘʚʝʨʰʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʩʢʘʟʘʪʴ: 

ʅʠʢʪʦ ʥʝ ʟʘʙʳʪ, ʥʠʯʪʦ ʥʝ ʟʘʙʳʪʦ!  

ɺʝʯʥʘʷ ʩʣʘʚʘ ʪʦʧʦʛʨʘʬʘʤ ɺʝʣʠʢʦʡ ʆʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʚʦʡʥʳ! 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʝʥʳ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʥʘ ʢʘʜʘʩʪʨʦ-

ʚʳʡ ʫʯʝʪ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʣʶʙʦʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦʵʪʦʤʫ ʥʝʨʝʜʢʦ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʩʜʝʣʦʢ ʠ ʧʦʜʣʝʞʠʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. 

Abstract 

The article highlights the problems encountered in the formulation of an apartment building on the cadastral 

register. It is shown that any land plot is a real estate object, so it often becomes the subject of transactions and is 

subject to mandatory registration. 
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ɺʳʜʝʣ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʥʫʞʜ ʥʝʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʳʯʥʦ ʩʚʷʟʘʥ ʩ 

ʧʦʩʪʨʦʡʢʦʡ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʠʭ ʧʦʩʪʨʦʡʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʦʟʙʫʞʜʝʥʠʝ ʭʦʜʘʪʘʡʩʪʚʘ ʦʙ ʦʪʚʦʜʝ 

ʫʯʘʩʪʢʘ, ʧʨʦʠʟʚʦʜʠʤʦʝ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʦ ʧʦ-

ʩʪʨʦʡʢʝ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʝʜʚʠʞʠʤʳʭ ʦʙʲʝʢʪʦʚ 

[6]. ʕʪʦ ʨʝʰʝʥʠʝ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʫʧʦʣʥʦʤʦ-

ʯʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʈʌ, ʘ 

ʪʘʢʞʝ ʩʫʙʲʝʢʪʘ ʈʌ ʠʣʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠʣʠ ʯʘʩʪʥʳʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝ-

ʣʷʤʠ [7, 8]. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʨʝʰʝʥʠʡ ʦ ʧʦʩʪʨʦʡʢʝ 

ʥʝʜʚʠʞʠʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʨʘʟʨʝʰʝ-

ʥʠʝʤ, ʚʳʜʘʚʘʝʤʳʤ ʚ ʧʦʨʷʜʢʝ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʣʝʥ 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʜʝʢʩʦʤ ʈʌ. 

ʇʨʦʝʢʪ ʦʪʚʦʜʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟʛʦʪʘʚʣʠ-

ʚʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ, ʝʩʣʠ 

ʵʪʦ ʥʫʞʥʦ, ʫʪʦʯʥʷʝʪʩʷ ʧʨʠ ʠʟʲʷʪʠʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ [3, 4, 5]. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦ-

ʝʢʪʘ, ʩʦʩʪʘʚ ʠ ʩʧʦʩʦʙʳ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʰʝʥʠʡ, ʧʨʠ-

ʥʷʪʳʭ ʚ ʧʨʦʝʢʪʝ, ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟ-

ʤʝʨʦʚ ʦʙʲʝʢʪʘ, ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʥʦʤʠʢʫ ʨʘʡʦʥʘ, ʘ 

ʪʘʢʞʝ ʦʪ ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʠʨʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʨʘʡʦʥʘ. 

ʂʘʞʜʦʝ ʚʦʟʚʦʜʠʤʦʝ ʟʜʘʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʥʦʛʦ-

ʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ ʧʨʦʭʦʜʷʪ ʪʱʘʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ 

ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʣʫʞʙ, ʧʨʝʞʜʝ ʯʝʤ ʙʫʜʫʪ ʚʚʝʜʝʥʳ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʙʦʪʳ ɹʶʨʦ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥ-

ʚʝʥʪʘʨʠʟʘʮʠʠ (ɹʊʀ) ʚʳʜʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ 

ï ʚʠʜ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʝʩʫʱʠʡ ʚʩʶ ʠʤʝʶʱʫʶʩʷ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʩʪʨʦʝʥʠʠ, ʛʜʝ ʢʘʞ-

ʜʦʡ ʢʚʘʨʪʠʨʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʧʨʠʩʚʘʠʚʘ-

ʝʪʩʷ ʩʚʦʡ ʥʦʤʝʨ. ɺ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʜʦʤʘ ʧʨʦʠʩʭʦʜʷʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʪʠʟʳ, ʢʦ-

ʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪ ʩʦʩʪʦʷʥʠʝ ʩʘʤʦʡ ʧʦʩʪʨʦʡʢʠ ʠ 

ʚʥʦʩʷʪ ʜʘʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ.  

ʇʝʨʚʦʝ ʥʘ ʯʪʦ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʧʨʠ 

ʦʬʦʨʤʣʝʥʠʠ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʞʠʣʧʣʦʱʘʜʠ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʥʦʚʦʩʪʨʦʡʢʘʭ ï 

ʵʪʦ ʬʘʢʪ ʧʨʠʩʚʦʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʥʦʤʝʨʘ, ʜʘʥʥʳʝ 

ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʈʦ-

ʩʨʝʝʩʪʨʘ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʟʥʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʮʠʬʨ 

ï ʥʦʤʝʨ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʘ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʜʦʣʞʝʥ ʙʳʪʴ ʫ ʢʘʞʜʦʛʦ 

ʩʦʙʩʪʚʝʥʥʠʢʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʡ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ: 

ï ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ ʢʚʘʨʪʠʨʳ; 

ï ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʷ; 

ï ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʧʦʩʪʨʦʡʢʠ; 

ï ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʡʢʠ, ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʪʨʦ-

ʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʚʘʨʠʘʥʪ ʦʪʜʝʣʢʠ; 

ï ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʦ ʚʣʘʜʝʣʴʮʘʭ ʞʠʣʧʣʦ-

ʱʘʜʠ; 

ï ʨʘʟʤʝʱʝʥʠʝ ʟʜʘʥʠʷ, ʘʜʨʝʩ; 

ï ʜʘʥʥʳʝ ʦʮʝʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʨʘʟʤʝʨʘ ʥʘʣʦʛʘ ʥʘ ʠʤʫʱʝʩʪʚʦ. 

ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʫʧʥʘ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ 

ʩʘʡʪʝ ʈʦʩʨʝʝʩʪʨʘ, ʛʜʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʜʘʥʥʳʝ ʧʦ ʦʙʲʝʢʪʫ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʚʦʟʤʦʞ-

ʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʥʘʣʦʛʦʚʳʤ ʧʣʘʪʝʞʘʤ. ɼʣʷ 

ʪʘʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʘ ʧʨʦʮʝʜʫʨʘ ʧʨʦʚʝ-

ʜʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ: 

ï ʢʚʘʨʪʠʨʳ; 

ï ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʩʢʣʘʜʘ; 

ï ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ; 

ï ʣʠʥʝʡʥʳʝ ʩʪʨʦʝʥʠʷ; 

ï ʟʜʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʡʢʠ [2]. 

ʇʨʠ ʞʝʣʘʥʠʠ ʜʦʧʫʩʢʘʝʪʩʷ ʧʝʨʝʧʣʘʥʠʨʦʚʢʘ 

ʢʚʘʨʪʠʨʳ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʝʨʝʜʝʣʳʚʘʪʴ ʪʝʭʥʠ-

ʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʦʨʨʝʢʪʠʚʘʤʠ. ɹʝʟ 

ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʨʦʜʘʪʴ ʢʚʘʨʪʠʨʫ ʩ ʧʝʨʝʧʣʘʥʠʨʦʚ-

ʢʦʡ ï ʥʝʚʦʟʤʦʞʥʦ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤʠ ʩʪʘ-

ʥʦʚʷʪʩʷ ʩʜʝʣʢʠ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ, ʜʘʨʝʥʠʷ ʠʣʠ ʦʙ-

ʤʝʥʘ. 

ʇʦʩʪʘʥʦʚʢʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʥʘ ʢʘʜʘʩʪ-

ʨʦʚʳʡ ʫʯʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʧʦ ʜʘʥʥʳʤ ʨʝ-

ʛʣʘʤʝʥʪʘ ʌɿ ʦʪ 13.07.2015  ̄218. ʉʪʘʪʴʷ 19 ʜʘʥ-

ʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʘʢʪʘ ʦʧʨʝʜʝʣʷʝʪ ʦʙʷʟʘʥ-

ʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ 

ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʤʧʝʪʝʥʮʠʠ ʦʨʛʘ-

ʥʦʚ ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ ʠ ʠʥʳʭ ʥʘʜʝʣʝʥʥʳʭ ʧʦʣʥʦʤʦ-

ʯʠʷʤʠ ʣʠʮ. 

ʇʦʩʣʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʚʦʜʝ ʞʠʣʦʛʦ ʩʪʨʦ-

ʝʥʠʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʫʧʦʣʥʦʤʦʯʝʥʥʦʝ ʣʠʮʦ ʧʝʨʝ-

ʜʘʝʪ ʜʦʢʫʤʝʥʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʨʛʘʥʳ ï ʈʦ-

ʩʨʝʝʩʪʨ. ʏʘʩʪʴ ʧʝʨʚʘʷ ʩʪʘʪʴʠ 19 ʌɿ ˉ 218 ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʩʨʦʢ ʦʪʧʨʘʚʢʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʟʘʷʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ ʤʘʢʩʠʤʫʤ 5 ʜʥʝʡ ʧʦʩʣʝ ʧʨʠʥʷ-

ʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʚʦʜʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ [1, 2]. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʨʛʘʥ ï ʈʦʩʨʝʝʩʪʨ ʠʤʝʝʪ ʪʨʠ 

ʜʥʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʝʣʘ ʠ ʚʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʚ ɽʜʠ-

ʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʆʩʦ-

ʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʣʘʥʘ ʧʦʤʝʱʝʥʠʷ ʠ ʝʩʣʠ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʠʤʝ-

ʶʪʩʷ ʟʘʤʝʯʘʥʠʷ, ʧʨʦʮʝʜʫʨʘ ʤʦʞʝʪ ʟʘʪʷʛʠʚʘʪʴʩʷ ʜʦ 

ʪʨʝʭ ʤʝʩʷʮʝʚ. 

ʇʦʩʪʘʥʦʚʢʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʥʘ ʫʯʝʪ ʥʝ 

ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ. ɺ ʨʝʛʠʦ-

ʥʘʭ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʜʝʩʷʪʢʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʪ-

ʜʝʣʦʚ ʈʦʩʨʝʝʩʪʨʘ. 

ʇʦʜʘʯʘ ʟʘʷʚʣʝʥʠʡ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʧʘʢʝʪʦʤ ʜʦ-

ʢʫʤʝʥʪʦʚ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦ-

ʙʘʤʠ: 

ï ʧʦʩʨʝʜʩʪʚʦʤ ʦʬʠʮʠʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʠʥʪʝʨ-

ʥʝʪʝ, ʥʘʧʨʠʤʝʨ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʩʘʡʪʦʤ ɻʦʩʫʩ-

ʣʫʛʠ; 

ï ʯʝʨʝʟ ʧʦʯʪʫ ʈʦʩʩʠʠ; 

ï ʣʠʯʥʦ ʧʦʩʝʪʠʚ ʦʜʥʫ ʠʟ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ. 

ʃʶʙʦʡ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʨʦʪʢʠʝ 

ʩʨʦʢʠ ʧʦʣʫʯʠʪʴ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʦʰʠʙʦʢ ʚ ʧʦʜʘʯʝ ʜʦʢʫʤʝʥʪʦʚ. 

ʋʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʚ ʚʦʧʨʦʩʝ ʧʦʩʪʘʚʢʠ ʥʘ ʢʘ-

ʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʷʚʣʷʶʪʩʷ ʫʯʨʝʞʜʝʥʠʷ: 

ï ʄʌʎ ʧʦ ʩʦʜʝʡʩʪʚʠʶ ʚ ʦʬʦʨʤʣʝʥʠʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ; 

ï ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʬʠʣʠʘʣʳ ʈʦʩʨʝʝʩʪʨʘ. 

ɹʣʠʞʘʡʰʠʝ ʦʪʜʝʣʝʥʠʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ. ɿʘʢʦ-

ʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 10 ʜʥʝʡ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʦ 

ʜʥʷ ʧʦʣʫʯʝʥʠʷ ʟʘʷʚʣʝʥʠʷ ʦʪ ʚʣʘʜʝʣʴʮʘ ʦʙʲʝʢʪʘ ʠʣʠ 
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ʜʦʚʝʨʝʥʥʦʛʦ ʣʠʮʘ. ʆʪʩʣʝʜʠʪʴ ʵʪʘʧ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʤʦʞʥʦ ʥʘ ɽʜʠʥʦʤ ʧʦʨʪʘʣʝ ɻʦʩʫʩʣʫʛʠ, ʢʦʪʦʨʳʡ ʨʘʩ-

ʧʦʣʘʛʘʝʪ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.  

ʅʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʨʦʢʠ ʫʤʝʥʴʰʘʶʪʩʷ. 

ʉʘʤʳʡ ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʠʪʴ ʢʘʜʘʩʪʨʦʚʳʡ ʧʘʩ-

ʧʦʨʪ ï ʦʙʨʘʪʠʪʴʩʷ ʚ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ. 

ʅʝʨʝʜʢʦ, ʧʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʦʢ, ʧʦʣʫʯʝʥʠʝ ʢʘ-

ʜʘʩʪʨʦʚʦʛʦ ʧʘʩʧʦʨʪʘ ʤʦʞʝʪ ʟʘʪʷʛʠʚʘʪʴʩʷ. ʂ ʛʨʫʙʳʤ 

ʥʝʜʦʯʝʪʘʤ ʠ ʦʰʠʙʢʘʤ ʦʪʥʦʩʷʪʩʷ: 

ï ʥʝʜʦʩʪʘʶʱʠʝ ʜʦʢʫʤʝʥʪʳ ʠʟ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʧʝʨʝʯʥʷ; 

ï ʥʝʪ ʧʝʯʘʪʝʡ ʠʣʠ ʧʦʜʧʠʩʝʡ ʥʘ ʙʣʘʥʢʘʭ ʠ ʜʦʢʫ-

ʤʝʥʪʘʭ; 

ï ʥʝʧʨʘʚʠʣʴʥʳʡ ʬʦʨʤʘʪ ʟʘʷʚʣʝʥʠʷ; 

ï ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʤ ʟʘʢʦʥʘ; 

ï ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚ ʘʢʪʘʭ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʦʙʲʝʢʪʘ ʦʬʦʨʤʣʝʥʠʷʭ [2]. 

ʇʨʠ ʵʪʦʤ ʟʘʷʚʠʪʝʣʴ ʧʦʣʫʯʘʝʪ ʦʬʠʮʠʘʣʴʥʳʡ ʦʪ-

ʢʘʟ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʠʯʠʥʳ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʥʝʜʦʯʝʪʦʚ ʠ ʦʰʠʙʦʢ. 

ʈʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʨʛʘʥʘ ï ʈʦʩʨʝ-

ʝʩʪʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʧʦʨʝʥʦ ʚ ʩʫʜʝ. ʅʦ ʜʣʷ ʨʝʟʫʣʴ-

ʪʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʦʤʫ ʶʨʠʩʪʫ, ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʦʙʦʟʥʘʯʠʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ. 

ɺ 2019 ʛʦʜʫ ʧʨʦʠʟʦʰʣʠ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ï ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚ 2016 ʛʦʜʫ ʵʪʦ ʧʨʘʚʠʣʦ 

ʙʳʣʦ ʫʧʨʘʟʜʥʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʦʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʷʚ-

ʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦʵʪʦʤʫ ʥʝʨʝʜʢʦ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʩʜʝʣʦʢ. ʏʪʦʙʳ ʦʥʠ ʙʳʣʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳ, ʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʧʨʠʟʥʘʪʴ 

ʧʨʘʚʘ ʥʘ ʫʯʘʩʪʦʢ, ʧʦʵʪʦʤʫ ʟʝʤʣʷ ʧʦʜʣʝʞʠʪ ʦʙʷʟʘ-

ʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʘ, ʥʝ ʚʩʷʢʠʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʜʦʤ ʠʣʠ ʢʚʘʨ-

ʪʠʨʘ ʷʚʣʷʝʪʩʷ ʥʝʜʚʠʞʠʤʳʤ ʦʙʲʝʢʪʦʤ ʠʤʫʱʝʩʪʚʝʥ-

ʥʳʭ ʧʨʘʚ. ʅʝʜʚʠʞʠʤʦʩʪʴʶ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ 

ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʦʨʦʪʝ, ʧʨʠʟʥʘʝʪʩʷ ʣʠʰʴ ʠʤʫʱʝʩʪʚʦ, 

ʧʦʩʪʘʚʣʝʥʥʦʝ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ (ʂʋ). ʊʦʣʴʢʦ ʪʘʢ 

ʤʦʞʥʦ ʦʬʠʮʠʘʣʴʥʦ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʦʙʲʝʢʪ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ. 
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This article considers the development strategy of students logical thinking and their creative potential with 

the help of plot quizes in mathematics. 

Abstract 

This article discusses the development strategies of the logical thinking of schoolchildren and their creative 

potential with the help of plot tasks in mathematics. 
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ʋʩʧʝʰʥʘʷ ʨʘʙʦʪʘ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʦʙʨʘ-

ʟʦʚʘʥʠʷ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʱʝʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʰʢʦʣʦʡ, ʪʨʝʙʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʤ 

ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝ-

ʘʣʠʟʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ [6]. ʊʘʢʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʯʘʱʠʭʩʷ ʩʠʩʪʝʤʘʪʠ-

ʟʠʨʦʚʘʥʥʳʤʠ, ʧʨʦʯʥʳʤʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʝʨʘ-

ʪʠʚʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ, ʯʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ, 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʩʣʦʚʠʷ, ʩʦʜʝʡʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ 

ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʠʭ ʪʚʦʨʯʝ-

ʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ɺ ʦʧʠʩʘʥʠʷʭ ʤʘʪʝʤʘʪʠʢʠ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘ-

ʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʧʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʪʦʨʳʭ ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʘʫʯʥʳʭ ʢʨʫʛʦʚ, ʠ ʦʧʠʩʘʥʠʝ ʩʝʤʘʥ-

ʪʠʢʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʫʧʦʪʨʝʙʣʝʥʠʷ ʯʠʩʣʦʚʳʭ 

ʝʜʠʥʠʮ, ʠ ʢʘʪʝʛʦʨʠʡ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ï ʚ ʦʩ-

ʥʦʚʥʦʤ ʚ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʷʭ ʜʣʷ ʠʟʫʯʘʶʱʠʭ ʤʘʪʝ-

ʤʘʪʠʢʫ. ʈʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʮʝʣʴʥʘʷ ʠ ʥʝʧʨʦʪʠʚʦʨʝ-

ʯʠʚʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʙʳ ʚ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʫʯʝʙʥʳʭ ʮʝʣʷʭ, ʩʦʩʪʘʚʣʷʶʪ ʷʚʥʦ 

ʤʝʥʴʰʫʶ ʯʘʩʪʴ ʣʠʪʝʨʘʪʫʨʳ, ʭʦʪʷ ʠʤʝʥʥʦ ʚ ʪʘʢʠʭ 

ʨʘʙʦʪʘʭ ʦʱʫʱʘʝʪʩʷ ʙʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʘʢ-

ʪʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ[8]. 

ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʫʯʘʱʠʡʩʷ ʚʳʩʪʫ-

ʧʘʝʪ ʚ ʨʦʣʠ ʦʙʲʝʢʪʘ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʠ ʤʝ-

ʪʦʜʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʧʦʣʥʝ-

ʥʠʷ ʪʚʦʨʯʝʩʢʠʭ, ʧʦʠʩʢʦʚʳʭ, ʧʨʦʙʣʝʤʥʳʭ ʟʘʜʘʥʠʡ; 

ʜʠʘʣʦʛʘ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʫʯʘ-

ʶʱʠʭʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ɼʞ. ɻʠʣʬʦʨʜ ʩʯʠʪʘʣ, ʯʪʦ çʪʚʦʨʯʝʩʢʦʩʪʴè ʤʳʰ-

ʣʝʥʠʷ ʩʚʷʟʘʥʘ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʚ ʥʝʤ ʯʝʪʳʨʝʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ: ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ, ʥʝʪʨʠʚʠʘʣʴʥʦʩʪʴ, 

ʥʝʦʙʳʯʥʦʩʪʴ ʚʳʩʢʘʟʳʚʘʝʤʳʭ ʠʜʝʡ, ʷʨʢʦ ʚʳʨʘʞʝʥ-

ʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʥʦʚʠʟʥʝ. ʊʚʦʨ-

ʯʝʩʢʠʡ ʯʝʣʦʚʝʢ ʧʦʯʪʠ ʠ ʚʩʝʛʜʘ ʠ ʚʝʟʜʝ ʩʪʨʝʤʠʪʩʷ 

ʥʘʡʪʠ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ, ʦʪʣʠʯʥʦʝ ʦʪ ʜʨʫʛʠʭ ʨʝʰʝ-

ʥʠʝ. ɺ.ɸ. ʂʨʫʪʝʮʢʠʡ ʩʪʨʫʢʪʫʨʫ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰ-

ʣʝʥʠʷ ʚ ʤʘʪʝʤʘʪʠʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ[1]: 

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤʫ ʚʦʩʧʨʠʷ-

ʪʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʭʚʘʪʳʚʘʥʠʝ ʬʦʨ-

ʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʟʘʜʘʯ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʣʦʛʠʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ ʚ 

ʩʬʝʨʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʯʠʩʣʦʚʦʡ ʠ ʟʥʘʢʦʚʦʡ ʩʠʤʚʦʣʠʢʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʤʳʩ-

ʣʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʩʠʤʚʦʣʘʤʠ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʩʠʩʪʝʤʳ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʜʝʡʩʪʚʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʤʳʩʣʠʪʴ ʩʚʝʨʥʫ-

ʪʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ; 

- ʛʠʙʢʦʩʪʴ ʤʳʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʩʪʨʝʤʣʝʥʠʝ ʢ ʷʩʥʦʩʪʠ, ʧʨʦʩʪʦʪʝ, ʵʢʦʥʦʤʠʯʥʦ-

ʩʪʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʳʩʪʨʦʡ ʠ ʩʚʦʙʦʜʥʦʡ ʧʝʨʝ-

ʩʪʨʦʡʢʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʤʳʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʧʝʨʝʢʣʶʯʝʥʠʝ ʩ ʧʨʷʤʦʛʦ ʥʘ ʦʙʨʘʪʥʳʡ ʭʦʜ ʤʳʩʣʠ; 

- ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʘʤʷʪʴ (ʦʙʦʙʱʝʥʥʘʷ ʧʘʤʷʪʴ 

ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʪʠʧʦʚʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ, ʩʭʝʤʳ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʤʝʪʦʜʳ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʧʨʠʥʮʠʧʳ ʧʝʨʝʭʦʜʘ ʢ ʥʠʤ); 

- ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʫʤʘ. 
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ʊʘʢ ʞʝ ʢ ʪʚʦʨʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ ɺ.ɸ. ʂʨʫʪʝʮ-

ʢʠʡ ʦʪʥʦʩʠʪ ʩʣʝʜʫʶʱʠʝ çʥʝ ʩʫʱʝʩʪʚʝʥʥʳʝè ʢʦʤʧʦ-

ʥʝʥʪʳ: ʙʳʩʪʨʦʪʘ ʤʳʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʚʨʝ-

ʤʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ; ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙ-

ʥʦʩʪʠ; ʧʘʤʷʪʴ ʥʘ ʮʠʬʨʳ, ʯʠʩʣʘ, ʬʦʨʤʫʣʳ; 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʦʪʥʦʰʝʥʠʷʤ; 

ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʘʙʩʪʨʘʢʪʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʠ ʟʘʚʠʩʠʤʦʩʪʠ[5]. 

ʉʶʞʝʪʥʦ-ʨʦʣʝʚʘʷ ʠʛʨʘ ï ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʪʚʦʨʯʝ-

ʩʢʠʭ ʠʛʨ, ʛʜʝ ʜʝʪʠ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʪʝ ʠʣʠ ʠʥʳʝ ʬʫʥʢ-

ʮʠʠ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ ʠ ʚ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʚʘʝʤʳʭ 

ʠʤʠ ʚʦʦʙʨʘʞʘʝʤʳʭ, ʠʛʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʦʩʧʨʦʠʟʚʦ-

ʜʷʪ/ʤʦʜʝʣʠʨʫʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʟʨʦʩʣʳʭ ʠ ʦʪʥʦʰʝ-

ʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ɿʜʝʩʴ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʬʦʨ-

ʤʠʨʫʶʪʩʷ ʚʩʝ ʧʩʠʭʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ. 

ʉʶʞʝʪʥʦ-ʨʦʣʝʚʘʷ ʠʛʨʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʦʙʝʥ-

ʥʦʤʫ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʝʮʠʬʠʢʘ ʢʦʪʦʨʦʡ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʫʩʣʦʚʥʦʤ, ʟʘʤʝʱʘʶʱʝʤ ʭʘʨʘʢʪʝʨʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʩʪʦʷʱʝʡ ʠ ʩʝʨʴʝʟʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʨʝʙʷʪʘ ʚʦʩʩʦʟʜʘʶʪ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ, ʜʝʡʩʪʚʠʷ, ʦʪ-

ʥʦʰʝʥʠʷ ʣʶʜʝʡ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʩʦʙʳʪʠʷ. ɺʦʩʩʦʟʜʘ-

ʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʠʛʨʦʚʳʭ ʨʦʣʝʡ, ʠʛʨʦʚʳʭ 

ʜʝʡʩʪʚʠʡ, ʠʛʨʦʚʦʡ ʧʨʝʜʤʝʪʥʦʡ ʩʠʪʫʘʮʠʠ, ʧʦʟʚʦʣʷ-

ʶʱʠʭ ʜʝʪʷʤ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʶʞʝʪʥʳʝ ʩʦʙʳʪʠʷ, 

ʩʤʳʩʣʦʚʦʡ ʢʦʥʪʝʢʩʪ ʠʛʨʳ [3]. 

ʎʝʥʪʨʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʶʞʝʪʥʦ-ʨʦʣʝʚʦʡ 

ʠʛʨʳ ʷʚʣʷʝʪʩʷ ʨʦʣʴ - ʩʧʦʩʦʙ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʥʷ-

ʪʳʤ ʚ ʦʙʱʝʩʪʚʝ ʥʦʨʤʘʤ. ʈʦʣʴ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʛʨʳ: ʚ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʥʘʭʦʜʠʪ ʩʚʦʝ 

ʚʳʨʘʞʝʥʠʝ ʩʶʞʝʪ ʠ ʩʦʜʝʨʞʘʥʠʝ. 

ʈʝʙʝʥʦʢ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʨʦʣʠ, ʝʩʣʠ ʦʪʨʘʞʝʥʥʘʷ ʚ ʩʶʞʝʪʝ ʠʛʨʳ ʩʬʝʨʘ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʞʝ ʟʥʘʢʦʤʘ, ʪ.ʢ. ʦʩʥʦʚʥʳʤ ʠʩ-

ʪʦʯʥʠʢʦʤ ʩʶʞʝʪʦʚ ʠʛʨ ʝʩʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, 

ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʤʳʩ-

ʣʦʤ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ɺʚʝʜʝʥʠʝ ʨʝʙʝʥʢʘ ʚ ʵʪʫ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʘʜʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʘʢ, ʯʪʦʙʳ ʚ ʝʝ 

ʮʝʥʪʨʝ ʙʳʣ ʯʝʣʦʚʝʢ, ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʚʦʟʥʠʢʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʵʤʦ-

ʮʠʦʥʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʨʝʘʣʠʟʫʝʤʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. 

ʉʶʞʝʪʥʦ-ʨʦʣʝʚʘʷ ʠʛʨʘ ʝʩʪʴ ʥʘʠʙʦʣʝʝ ʩʧʦʥʪʘʥ-

ʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʨʝʙʝʥʢʘ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʦʥʘ ʩʪʨʦʠʪʩʷ 

ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʨʝʙʝʥʢʘ ʩʦ ʚʟʨʦʩʣʳʤʠ. ɽʡ ʧʨʠ-

ʩʫʱʠ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʠʛʨʳ: ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʥʘʩʳ-

ʱʝʥʥʦʩʪʴ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʘʢʪʠʚʥʦʩʪʴ, ʫʚʣʝ-

ʯʝʥʥʦʩʪʴ ʜʝʪʝʡ, ʪʚʦʨʯʝʩʪʚʦ. ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ, 

ʧʠʪʘʶʱʠʡ ʩʶʞʝʪʥʦ-ʨʦʣʝʚʫʶ ʠʛʨʫ ʨʝʙʝʥʢʘ, - ʦʢʨʫ-

ʞʘʶʱʠʡ ʝʛʦ ʤʠʨ, ʞʠʟʥʴ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʟʨʦʩʣʳʭ, 

ʩʚʝʨʩʪʥʠʢʦʚ. ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʶʞʝʪʥʦ-ʨʦ-

ʣʝʚʦʡ ʠʛʨʳ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʝʡ ʚʦʦʙʨʘʞʘʝʤʦʡ 

ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʶʞʝʪʘ ʠ ʨʦʣʝʡ. 

ʉʶʞʝʪ ʠʛʨʳ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʩʦʙʳʪʠʡ, ʦʙʲʝʜʠ-

ʥʝʥʥʳʭ ʞʠʟʥʝʥʥʦ ʤʦʪʠʚʠʨʦʚʘʥʥʳʤʠ ʩʚʷʟʷʤʠ. ɺ 

ʩʶʞʝʪʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʠʛʨʳ, ʪ.ʝ. ʭʘʨʘʢ-

ʪʝʨ ʪʝʭ ʜʝʡʩʪʚʠʠ, ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ 

ʫʯʘʩʪʥʠʢʠ ʩʦʙʳʪʠʡ. 

ɺ ʩʶʞʝʪʥʦ-ʨʦʣʝʚʦʡ ʠʛʨʝ ʜʝʪʠ ʚʩʪʫʧʘʶʪ ʚ ʨʝ-

ʘʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʤʝʞʜʫ ʥʠʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʦʞ-

ʥʳʝ ʨʦʣʝʚʳʝ ʦʪʥʦʰʝʥʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʩʶʞʝʪʥʦ-ʨʦʣʝʚʦʡ ʠʛʨʳ ʷʚʣʷ-

ʶʪʩʷ: ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ; ʩʦʮʠʘʣʴʥʳʡ ʤʦʪʠʚ ʠʛʨ; 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ; ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʘ 

ʰʢʦʣʴʥʠʢʘ; ʨʘʟʚʠʚʘʝʪʩʷ ʚʦʦʙʨʘʞʝʥʠʝ, ʪʚʦʨʯʝʩʪʚʦ, 

ʨʝʯʴ. 

ɺ ʭʦʜʝ ʨʝʰʝʥʠʷ ʩʶʞʝʪʥʳʭ ʟʘʜʘʯ ʧʦ ʤʘʪʝʤʘ-

ʪʠʢʝ ʩ ʫʯʘʱʠʤʠʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʫʢʦʚʦʜʩʪʚʦ-

ʚʘʪʴʩʷ ʪʝʤ, ʯʪʦ ʩʶʞʝʪ ʩʪʨʦʠʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʚʦʚʣʝʯʴ 

ʜʝʪʝʡ ʚ ʧʨʦʠʩʭʦʜʷʱʝʝ, ʥʘʩʪʨʦʠʪʴ ʠʭ ʥʘ ʥʝʧʨʠʥʫʞ-

ʜʝʥʥʦʝ ʦʙʱʝʥʠʝ ʩ ʧʝʨʩʦʥʘʞʘʤʠ, ʧʨʝʚʨʘʪʠʪʴ ʚ ʘʢ-

ʪʠʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʫ ʜʝʪʝʡ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʠʪʴ ʵʨʫʜʠʮʠʶ ʠ ʥʘʭʦʜʯʠʚʦʩʪʴ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʠ, ʢʦʥʝʯʥʦ, ʧʦʣʫʯʠʪʴ 

ʧʨʠʟʥʘʥʠʝ ʩʚʦʠʭ ʜʦʩʪʠʞʝʥʠʡ. ʇʝʜʘʛʦʛʠʯʝʩʢʠ ʮʝʥ-

ʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʫʩʠʣʠʡ, ʩʦʚʤʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʤʳʩʣʦʚʘʪʦʛʦ ʟʘ-

ʜʘʥʠʷ, ʘ ʩʦʧʝʨʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʜʝʪʴʤʠ 

ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ [4]. 

ɺ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ ʠ ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠ ʧʦ-

ʤʦʱʠ ʩʶʞʝʪʥʳʭ ʟʘʜʘʯ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʟʘʥʠʤʘʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʟʘ-

ʜʘʯʠ-ʰʫʪʢʠ, ʟʘʜʘʯʠ ʚ ʩʪʠʭʦʪʚʦʨʥʦʡ ʬʦʨʤʝ, ʟʘʛʘʜʢʠ, 

ʧʦʩʣʦʚʠʮʳ, ʧʦʛʦʚʦʨʢʠ. ʉʯʠʪʘʣʢʠ, ʣʦʛʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ, ʛʦʣʦʚʦʣʦʤʢʠ ʩ ʧʘʣʦʯʢʘʤʠ ʠ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ, ʣʘʙʠʨʠʥʪʳ ʠ ʪ.ʜ. 

ɼʣ̫ ʨʘʟʚʠʪʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʰʢʦʣʴ-

ʥʠʢʦʚ ʠ ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʤ ʥʫʞʥʦ ʧʦ-

ʩʪʦʷʥʥʦ ʩʧʨʘʰʠʚʘʪʴ ʩʝʙʷ çʯʪʦ?è, çʢʘʢ?è ʠ çʧʦ-

ʯʝʤʫ?è. ʋʧʨʘʞʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʜʝʣʘʪʴ ʛʜʝ ʠ 

ʢʦʛʜʘ ʫʛʦʜʥʦ: 

- ʚʳʙʠʨʘʪʴ ʩʣʫʯʘʡʥʳʡ ʦʙʲʝʢʪ ʠ ʟʘʜʘʚʘʪʴ ʵʪʠ 

ʪʨʠ ʚʦʧʨʦʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʛʦ; 

- ʯʝʪʢʦ ʠ ʣʦʛʠʯʥʦ ʦʪʚʝʯʘʪʴ ʥʘ ʥʠʭ; 

- ʧʝʨʝʭʦʜʠʪʴ ʢ ʩʣʝʜʫʶʱʝʤʫ ʦʙʲʝʢʪʫ. 

ʏʪʦʙʳ ʨʘʟʚʠʚʘʪʴ ʣʦʛʠʢʫ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʫʧʨʘʞʥʷʪʴʩʷ ʚ ʩʢʫʯʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠ-

ʣʦʞʝʥʠʷʭ - ʨʝʰʘʪʴ ʛʦʣʦʚʦʣʦʤʢʠ, ʩʢʣʘʜʳʚʘʪʴ ʧʘʟʣʳ. 

ʇʨʦʢʘʯʠʚʘʪʴ ʤʦʟʛ ʤʦʞʥʦ, ʠʛʨʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶ-

ʙʫʶ ʩʪʨʘʪʝʛʠʶ, - ʥʘʧʨʠʤʝʨ, çStarcraftè ʠʣʠ 

çCivilizationè. ɼʘʞʝ çCall of Dutyè ʨʘʟʚʠʚʘʝʪ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ. ɻʣʘʚʥʦʝ, ʯʪʦʙʳ ʠʛʨʳ ʥʝ 

ʙʳʣʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʟʘʥʷʪʠʝʤ ð ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ 

ʤʦʟʛʘ ʜʦʩʪʘʪʦʯʥʦ ʠʛʨʘʪʴ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʧʦ 20 ʤʠ-

ʥʫʪ. 

ɺʘʞʥʦ ʪʘʢʞʝ ʠʟʫʯʘʪʴ ʣʦʛʠʢʫ: ʤʥʦʛʠʝ ʟʘʙʳ-

ʚʘʶʪ, ʯʪʦ ʣʦʛʠʢʘ - ʥʘʫʢʘ, ʠ ʝʝ ʤʦʞʥʦ ʠʟʫʯʘʪʴ. ʆʣʝʛ 

ʀʚʘʥʦʚ, ʧʩʠʭʦʣʦʛ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʎʝʥʪʨʘ ʫʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʬʣʠʢʪʦʚ, ʩʦʚʝʪʫʝʪ ʥʘʯʠʥʘʪʴ ʩ 

ʪʨʫʜʦʚ ʈʝʥʝ ɼʝʢʘʨʪʘ: çʀʟʫʯʝʥʠʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ 

ʤʳʩʣʠʪʝʣʝʡ ʠ ʬʠʣʦʩʦʬʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʫʢʮʠʠ 

ʠ ʜʝʜʫʢʮʠʠ ʚ ʣʶʙʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘ-

ʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ. ʆʙʦʙʱʝʥʠʝ, ʘʥʘʣʠʟ, ʚʳʚʦʜ - ʚʩʝ 

ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝ-

ʥʠʷè [9]. 

ɺ ʭʦʜʝ ʨʝʰʝʥʠʷ ʩʶʞʝʪʥʳʭ ʟʘʜʘʯ ʧʦ ʤʘʪʝʤʘ-

ʪʠʢʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʩʪʘʥʦʚʠʪʩʷ ʚʠʜʦʤ ʘʢ-

ʪʠʚʥʦʩʪʠ, ʫʯʝʥʠʢʠ ʨʘʟʚʠʚʘʶʪ ʩʚʦʶ ʣʠʯʥʦʩʪʴ. ʆʙʷ-

ʟʘʪʝʣʴʥʳʤ ʜʣʷ ʪʘʢʠʭ ʫʨʦʢʦʚ ʷʚʣʷʶʪʩʷ: ʧʨʠʚʣʝʯʝ-

ʥʠʝ ʚʩʝʭ ʰʢʦʣʴʥʠʢʦʚ ʢ ʨʘʙʦʪʝ; ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʢ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ 
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ʨʘʙʦʪʳ ʚ ʤʘʣʳʭ ʛʨʫʧʧʘʭ; ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʧʦʤʝ-

ʱʝʥʠʷ ʠ ʩʦʙʣʶʜʝʥʠʝ ʨʝʛʣʘʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 1-2 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʨʘʙʦʪʳ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʩʶʞʝʪʥʳʭ ʟʘʜʘʯ ʧʦ ʤʘʪʝ-

ʤʘʪʠʢʝ, ʩʦʜʝʡʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʣʦʛʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠ-

ʘʣʘ: 

1. ɺ ʪʨʝʭ ʚʝʨʰʠʥʘʭ ʢʚʘʜʨʘʪʘ ʥʘʭʦʜʷʪʩʷ ʪʨʠ 

ʢʫʟʥʝʯʠʢʘ. ʆʥʠ ʠʛʨʘʶʪ ʚ ʯʝʭʘʨʜʫ, ʪ.ʝ. ʧʨʳʛʘʶʪ ʜʨʫʛ 

ʯʝʨʝʟ ʜʨʫʛʘ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʢʫʟʥʝʯʠʢ A ʧʨʳʛʘʝʪ ʯʝ-

ʨʝʟ ʢʫʟʥʝʯʠʢʘ B, ʪʦ ʧʦʩʣʝ ʧʨʳʞʢʘ ʦʥ ʦʢʘʟʳʚʘʝʪʩʷ 

ʦʪ B ʥʘ ʪʦʤ ʞʝ ʨʘʩʩʪʦʷʥʠʠ, ʯʪʦ ʠ ʜʦ ʧʨʳʞʢʘ, ʠ, ʝʩʪʝ-

ʩʪʚʝʥʥʦ, ʥʘ ʪʦʡ ʞʝ ʧʨʷʤʦʡ. ʄʦʞʝʪ ʣʠ ʦʜʠʥ ʠʟ ʥʠʭ 

ʧʦʧʘʩʪʴ ʚ ʯʝʪʚʝʨʪʫʶ ʚʝʨʰʠʥʫ ʢʚʘʜʨʘʪʘ? 

2. ɼʚʘ ʠʛʨʦʢʘ ʭʦʜʷʪ ʧʦ ʦʯʝʨʝʜʠ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ 

ʠʛʨʳ ʫ ʥʠʭ ʝʩʪʴ ʧʦʨʦʚʥʫ ʛʦʨʦʰʠʥ. ʍʦʜ ʩʦʩʪʦʠʪ ʚ 

ʧʝʨʝʜʘʯʝ ʩʦʧʝʨʥʠʢʫ ʣʶʙʦʛʦ ʯʠʩʣʘ ʛʦʨʦʰʠʥ. ʅʝ ʨʘʟ-

ʨʝʰʘʝʪʩʷ ʧʝʨʝʜʘʚʘʪʴ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʦʰʠʥ, 

ʢʦʪʦʨʦʝ ʜʦ ʵʪʦʛʦ ʫʞʝ ʢʪʦ-ʪʦ ʚ ʵʪʦʡ ʧʘʨʪʠʠ ʧʝʨʝʜʘ-

ʚʘʣ. ʅʦʣʴ ʛʦʨʦʰʠʥ ʪʦʞʝ ʧʝʨʝʜʘʚʘʪʴ ʥʝʣʴʟʷ. ʊʦʪ, ʢʪʦ 

ʥʝ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʦʯʝʨʝʜʥʦʡ ʭʦʜ ʧʦ ʧʨʘʚʠʣʘʤ, ð 

ʩʯʠʪʘʝʪʩʷ ʧʨʦʠʛʨʘʚʰʠʤ. ʂʪʦ ð ʥʘʯʠʥʘʶʱʠʡ ʠʣʠ 

ʝʛʦ ʩʦʧʝʨʥʠʢ ð ʧʦʙʝʜʠʪ ʚ ʵʪʦʡ ʠʛʨʝ, ʢʘʢ ʙʳ ʥʠ ʠʛ-

ʨʘʣ ʝʛʦ ʧʘʨʪʥʝʨ? 

ʈʘʩʩʤʦʪʨʠʪʝ ʩʣʫʯʘʠ: 

ʘ) ʋ ʢʘʞʜʦʛʦ ʧʦ ʜʚʝ ʛʦʨʦʰʠʥʳ; 

ʙ) ʋ ʢʘʞʜʦʛʦ ʧʦ ʪʨʠ ʛʦʨʦʰʠʥʳ; 

ʚ) ʆʙʱʠʡ ʩʣʫʯʘʡ: ʫ ʢʘʞʜʦʛʦ ʧʦ N ʛʦʨʦʰʠʥ. 

3. ʊʨʦʝ ʜʨʫʟʝʡ ʠʛʨʘʣʠ ʚ ʰʘʰʢʠ. ʆʜʠʥ ʠʟ ʥʠʭ 

ʩʳʛʨʘʣ 25 ʠʛʨ, ʘ ʜʨʫʛʦʡ ð 17 ʠʛʨ. ʄʦʛ ʣʠ ʪʨʝʪʠʡ 

ʫʯʘʩʪʥʠʢ ʩʳʛʨʘʪʴ? 

ʘ) 34; 

ʙ) 35; 

ʚ) 56 ʠʛʨ? 

4. ʃʝʰʘ ʟʘʜʫʤʘʣ ʜʚʫʟʥʘʯʥʦʝ ʯʠʩʣʦ (ʦʪ 10 ʜʦ 

99). ɻʨʠʰʘ ʧʳʪʘʝʪʩʷ ʝʛʦ ʦʪʛʘʜʘʪʴ, ʥʘʟʳʚʘʷ ʜʚʫʟʥʘʯ-

ʥʳʝ ʯʠʩʣʘ. ɽʩʣʠ ɻʨʠʰʘ ʧʨʘʚʠʣʴʥʦ ʥʘʟʳʚʘʝʪ ʯʠʩʣʦ, 

ʠʣʠ ʞʝ ʦʜʥʫ ʮʠʬʨʫ ʥʘʟʳʚʘʝʪ ʧʨʘʚʠʣʴʥʦ, ʘ ʚ ʜʨʫʛʦʡ 

ʦʰʠʙʘʝʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ ʝʜʠʥʠʮʫ, ʪʦ ʃʝʰʘ ʦʪʚʝ-

ʯʘʝʪ çʪʝʧʣʦè; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʃʝʰʘ ʦʪʚʝʯʘʝʪ 

çʭʦʣʦʜʥʦè. (ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʟʘʜʫʤʘʥʦ ʯʠʩʣʦ 65, ʪʦ 

ʥʘʟʚʘʚ 65, 64, 66, 55 ʠʣʠ 75, ɻʨʠʰʘ ʫʩʣʳʰʠʪ ʚ ʦʪʚʝʪ 

çʪʝʧʣʦè, ʘ ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʫʩʣʳʰʠʪ çʭʦ-

ʣʦʜʥʦè.) 

ʘ) ʇʦʢʘʞʠʪʝ, ʯʪʦ ʥʝʪ ʩʧʦʩʦʙʘ, ʧʨʠ ʢʦʪʦʨʦʤ 

ɻʨʠʰʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʫʟʥʘʝʪ ʯʠʩʣʦ, ʠʩʪʨʘʪʠʚ 18 

ʧʦʧʳʪʦʢ. 

ʙ) ʇʨʠʜʫʤʘʡʪʝ ʩʧʦʩʦʙ, ʧʨʠ ʢʦʪʦʨʦʤ ɻʨʠʰʘ ʛʘ-

ʨʘʥʪʠʨʦʚʘʥʥʦ ʫʟʥʘʝʪ ʯʠʩʣʦ, ʠʩʪʨʘʪʠʚ 24 ʧʦʧʳʪʢʠ 

(ʢʘʢʦʝ ʙʳ ʯʠʩʣʦ ʥʠ ʟʘʜʫʤʘʣ ʃʝʰʘ). 

ʚ) ɸ ʟʘ 22 ʧʦʧʳʪʢʠ ʧʦʣʫʯʠʪʩʷ? 

5. ɺ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʧʨʘʚʦʯʥʠʢʝ ʢʘʞʜʦʝ ʨʘʩʪʝ-

ʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 100 ʧʨʠʟʥʘʢʘʤʠ (ʢʘʞʜʳʡ ʧʨʠ-

ʟʥʘʢ ʣʠʙʦ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʝʪ). ʈʘʩʪʝ-

ʥʠʷ ʩʯʠʪʘʶʪʩʷ çʥʝʧʦʭʦʞʠʤʠè, ʝʩʣʠ ʦʥʠ ʨʘʟʣʠʯʘ-

ʶʪʩʷ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʧʦ 51 ʧʨʠʟʥʘʢʫ. 

ʘ) ʇʦʢʘʞʠʪʝ, ʯʪʦ ʚ ʩʧʨʘʚʦʯʥʠʢʝ ʥʝ ʤʦʞʝʪ ʥʘʭʦ-

ʜʠʪʴʩʷ ʙʦʣʴʰʝ 50 ʧʦʧʘʨʥʦ ʥʝʧʦʭʦʞʠʭ ʨʘʩʪʝʥʠʡ. 

ʙ) ɸ ʤʦʞʝʪ ʣʠ ʙʳʪʴ 50? 

6. ʰʢʦʣʴʥʠʢʦʚ ʭʦʪʷʪ ʨʘʟʜʝʣʠʪʴ ʧʦʨʦʚʥʫ ʦʜʠʥʘ-

ʢʦʚʳʭ ʰʦʢʦʣʘʜʦʢ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʫʶ ʰʦʢʦʣʘʜʢʫ 

ʤʦʞʥʦ ʨʘʟʣʦʤʠʪʴ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʘʟʘ. 

ʘ) ʇʨʠ ʢʘʢʠʭ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ  

ʙ) ʇʨʠ ʢʘʢʠʭ ʠ ʵʪʦ ʚʦʟʤʦʞʥʦ? 

7. ɼʘʥʳ N ʩʠʥʠʭ ʠ N ʢʨʘʩʥʳʭ ʧʘʣʦʯʝʢ, ʧʨʠʯʝʤ 

ʩʫʤʤʘ ʜʣʠʥ ʩʠʥʠʭ ʧʘʣʦʯʝʢ ʨʘʚʥʘ ʩʫʤʤʝ ʜʣʠʥ ʢʨʘʩ-

ʥʳʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʟ ʩʠʥʠʭ ʧʘʣʦʯʝʢ ʤʦʞʥʦ ʩʣʦ-

ʞʠʪʴ N-ʫʛʦʣʴʥʠʢ, ʠ ʠʟ ʢʨʘʩʥʳʭ ð ʪʦʞʝ. ɺʩʝʛʜʘ ʣʠ 

ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʦʜʥʫ ʩʠʥʶʶ ʠ ʦʜʥʫ ʢʨʘʩʥʫʶ ʧʘ-

ʣʦʯʢʠ ʠ ʧʝʨʝʢʨʘʩʠʪʴ ʠʭ (ʩʠʥʶʶ ð ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ, 

ʘ ʢʨʘʩʥʫʶ ð ʚ ʩʠʥʠʡ) ʪʘʢ, ʯʪʦ ʩʥʦʚʘ ʠʟ ʩʠʥʠʭ ʧʘʣʦ-

ʯʝʢ ʤʦʞʥʦ ʙʫʜʝʪ ʩʣʦʞʠʪʴ N-ʫʛʦʣʴʥʠʢ, ʠ ʠʟ ʢʨʘʩʥʳʭ 

ð ʪʦʞʝ? 

ʈʝʰʠʪʝ ʟʘʜʘʯʫ 

ʘ) ʜʣʷ N = 3; 

ʙ) ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ N 3. 

ʀʪʘʢ, ʚʦʟʨʘʩʪ, ʩ ʢʦʪʦʨʦʛʦ ʜʝʪʠ ʥʘʯʠʥʘʶʪ ʠʟʫ-

ʯʘʪʴ ʩʶʞʝʪʥʳʝ ʟʘʜʘʯʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʥʝʫʢʣʦʥʥʦ 

ʩʥʠʞʘʝʪʩʷ. ʉʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʜʦʣʞʥʘ ʦʪʚʝʪʠʪʴ ʩʪʨʦʡʥʦʡ ʩʭʝʤʦʡ ʦʙʫʯʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟʚʠʪʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ ʠ ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʝʡ ʧʨʠʨʦʜ ʩʦʦʙʨʘʟʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ. 
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MODELING OF NONLINEAR BEAM OSCILLATIONS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʠʟʫʯʝʥʘ ʟʘʜʘʯʘ ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʥʝʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʙʘʣʢʠ ʩ ʰʘʨʥʠʨʥʦ ï ʟʘ-

ʢʨʝʧʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ. ʄʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ ʯʝ-

ʨʝʟ ʩʫʤʤʫ ʨʷʜʘ ʌʫʨʴʝ ʧʦ ʩʠʩʪʝʤʝ ʩʦʙʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʦʜʥʦʤʝʨʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʟʘʜʘʯʠ, ʜʦʢʘʟʘʥʘ ʪʝʦ-

ʨʝʤʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʝʰʝʥʠʷ. ʇʨʠ ʧʦʤʦʱʠ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʭ ʘʧʧʨʦʢʩʠʤʘʮʠʡ ʧʦʣʫʯʝʥʦ ʪʘʢʞʝ ʯʠʩʣʝʥ-

ʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. ɺ ʧʦʣʫʯʝʥʥʳʭ ʨʝʰʝʥʠʷʭ ʥʘʙʣʶʜʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʯʠʩʣʝʥʥʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʜʝʬʦʨʤʘʮʠʠ ʙʘʣʢʠ. 

Abstract 

In this paper, a problem with initial conditions for a nonlinear beam equation with pivotally fixed ends is 

studied. By the method of successive approximations, using the function representation in terms of the sum of the 

Fourier series in the system of eigenfunctions of the one-dimensional spectral problem, the existence theorem for 

the solution is proved. Using finite-difference approximations, a numerical solution of the problem was also ob-

tained. In the solutions obtained, a quantitative agreement was observed between the results of numerical and 

analytical calculations of the beam deformation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʝʙʘʥʠʝ ʙʘʣʢʠ, ʫʨʘʚʥʝʥʠʝ ʕʡʣʝʨʘ, ʥʘʯʘʣʴʥʦ-ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪ-

ʥʳʡ ʤʝʪʦʜ. 

Keywords: beam oscillation, Euler equation, initial-boundary conditions, finite-difference method. 

 

ʄʥʦʛʠʝ ʟʘʜʘʯʠ ʦ ʢʦʣʝʙʘʥʠʷʭ ʩʪʝʨʞʥʝʡ, ʙʘʣʦʢ ʠ ʧʣʘʩʪʠʥ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ 
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ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʨʦʚʝʜʝʥʳ ʜʚʘ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʚʟʷʪʳ ʧʘʨʘʤʝʪʨʳ 0,0,1,0,1,0 ==== dgba , 

0)(,)(1,0)( 55 =-= xxxʯ ypj . ʈʘʩʯʝʪ ʩʝʪʦʯʥʳʭ ʫʨʘʚʥʝʥʠʡ (19) ʚʳʧʦʣʥʝʥ ʧʨʠ ʧʦʤʦʱʠ ʤʝ-

ʪʦʜʘ ʩʝʤʠʪʦʯʝʯʥʦʡ ʧʨʦʛʦʥʢʠ. ʇʦʛʨʝʰʥʦʩʪʴ ʨʘʟʥʦʩʪʥʦʡ ʩʭʝʤʳ (19) ʨʘʚʥʘ )( 22 t+hO . ʈʘʟʨʘʙʦʪʘʥʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʯʠʩʣʝʥʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʩʨʝʜʝ Mathcad. 
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ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʛʠʙʘ ʦʪ ʧʝʨʝʤʝʥʥʦʡ x ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ 
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ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʛʠʙʘ ʦʪ ʧʝʨʝʤʝʥʥʦʡ x ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ 

 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʨʦʬʠʣʴ ʙʘʣʢʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ  

( ) ( )( )ä
¤

=

+=
1

)sin(cossin),(
k

kkkk
kxtbtatxu ll , 

ñ=
p

j
p0

)sin()(
2

dxkxxb
k

, ñ=
p

y
pl 0

)sin()(
2

dxkxxa
k

k , 
242 kk

k
bal += . 

 

ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 2=t . ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʨʦʬʠʣʴ ʙʘʣʢʠ ʧʨʠ ʟʘʜʘʥʥʳʭ 

ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 2=t . ʇʦʣʫʯʝʥʦ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʢʦʣʝʙʘʥʠʡ ʙʘʣʢʠ. 
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ɼʣʷ ʚʪʦʨʦʛʦ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʚʟʷʪʳ ʪʝ ʞʝ ʩʘʤʳʝ ʥʘʯʘʣʴʥʳʝ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ, ʧʘʨʘʤʝʪʨʘ 1,0=d . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʠʤʝʝʤ ʥʝʣʠʥʝʡʥʳʝ ʢʦʣʝʙʘʥʠʷ ʙʘʣʢʠ. 

ɼʝʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʨʦʬʠʣʴ ʙʘʣʢʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʨʠʩ. 3, ʪʘʢʞʝ, ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 2=t . ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʛʨʘʬʠʯʝʩʢʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʥʝʣʠʥʝʡʥʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʚ ʫʨʘʚʥʝʥʠʠ (1) ʥʘ ʧʨʦʮʝʩʩ 

ʢʦʣʝʙʘʥʠʡ ʙʘʣʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝʤ. 
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ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʛʠʙʘ ʦʪ ʧʝʨʝʤʝʥʥʦʡ x ʚ ʥʝʣʠʥʝʡʥʦʤ ʩʣʫʯʘʝ 

 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʘʩʯʝʪʘ ʙʘʣʦʢ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. 
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MATHEMATICAL  MODELING  OF HEALING  CHRONIC WOUNDS  

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʞʠʚʣʝʥʠʷ ʭʨʦ-

ʥʠʯʝʩʢʠʭ ʨʘʥ. ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʨʝʘʢʮʠʠ ʨʘʥʳ ʥʘ ʣʝʯʝʥʠʝ ʠ ʢʦʨʨʝʢʮʠʠ ʧʨʦ-

ʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

Abstract  

The practical value of mathematical modeling of chronic wound healing is considered. The possibility of 

operative assessment of the wound response to treatment and correction of the therapy if necessary is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʨʘʥʘ, ʟʘʞʠʚʣʝʥʠʝ, ʷʟʚʘ. 

Keywords: mathematical modeling, wound, healing, ulcer. 

 

ʃʝʯʝʥʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʨʘʥ (ʢ ʢʦʪʦʨʳʤ ʦʪʥʦ-

ʩʷʪʩʷ ʷʟʚʝʥʥʳʝ ʜʝʬʝʢʪʳ ʧʨʠ ʩʠʥʜʨʦʤʝ ʜʠʘʙʝʪʠʯʝ-

ʩʢʦʡ ʩʪʦʧʳ, ʷʟʚʳ ʛʦʣʝʥʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ ʠ ʜʨ.) ï 

ʩʣʦʞʥʘʷ ʠ ʪʨʫʜʦʝʤʢʘʷ ʟʘʜʘʯʘ. ʆʜʥʘʢʦ ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʜʝʣʘʶʪ 

ʨʝʘʣʴʥʳʤ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʟʘʞʠʚʣʝʥʠʷ ï ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʫ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ. ʊʘʢ, ʚ ʨʝʢʦʤʝʥʜʘ-

ʮʠʷʭ ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʦ ʣʝʯʝʥʠʶ ʨʘʥ, 

EWMA ʫʢʘʟʳʚʘʝʪʩʷ: çʂʣʶʯ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʤʫ ʣʝʯʝʥʠʶ ʣʝʞʠʪ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʩʣʦʞ-

ʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʨʦ-

ʮʝʩʩ ʟʘʞʠʚʣʝʥʠʷ. ʆʯʝʥʴ ʚʘʞʥʦ, ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ 

ʨʘʩʧʦʟʥʘʪʴ, ʯʪʦ ʨʘʥʘ ʤʝʜʣʝʥʥʦ ʦʪʚʝʯʘʝʪ ʥʘ ʣʝʯʝ-

ʥʠʝè. 

ʆʮʝʥʢʘ ʦʪʚʝʪʘ ʥʘ ʣʝʯʝʥʠʝ ʦʩʥʦʚʘʥʘ ʢʘʢ ʥʘ ʨʷʜʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʧʨʠ-

ʟʥʘʢʠ ʚʦʩʧʘʣʝʥʠʷ, ʘʢʪʠʚʥʦʩʪʴ ʛʨʘʥʫʣʷʮʠʡ, ʤʠʢʨʦʙ-

ʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ), ʪʘʢ ʠ ʥʘ ʩʦʢʨʘʱʝʥʠʠ ʨʘʥʳ ʚ 

ʨʘʟʤʝʨʘʭ. ʊʘʢ, Sheehan ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʩʪʝʧʝʥʴ ʩʦ-

ʢʨʘʱʝʥʠʷ ʨʘʟʤʝʨʦʚ ʨʘʥʳ ʟʘ 4 ʥʝʜʝʣʠ ʣʝʯʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʥʘʜʝʞʥʳʤ ʧʨʝʜʠʢʪʦʨʦʤ ʟʘʞʠʚʣʝʥʠʷ ʟʘ 12 

ʥʝʜʝʣʴ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʣʦʱʘʜʠ ʨʘʥʳ (ʩ ʧʦʤʦʱʴʶ ʩʘʥʪʠʤʝʪʨʦʚʦʡ ʩʝʪʢʠ 

ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʬʦʪʦʩʥʠʤʢʘ) ʪʨʫʜʦʝ-

ʤʦʢ ʠ ʪʨʝʙʫʝʪ ʩʣʦʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [1, 3]. ʉʘʤʳʡ 

ʧʨʦʩʪʦʡ ʤʝʪʦʜ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʝ ï ʠʟʤʝʨʝ-

ʥʠʝ ʜʚʫʭ ʨʘʟʤʝʨʦʚ ʨʘʥʳ (ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ). ɽʩʣʠ 

ʩʯʠʪʘʪʴ ʬʦʨʤʫ ʨʘʥʳ ʙʣʠʟʢʦʡ ʢ ʵʣʣʠʧʩʫ, ʪʦ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʜʚʫʭ ʨʘʟʤʝʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʡ ʨʘʜʠʫʩ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʨʦʢʦʚ ʟʘʞʠʚʣʝʥʠʷ 

ʥʝʡʨʦʧʘʪʠʯʝʩʢʠʭ ʷʟʚ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʧʨʠʤʝʥʷʣʩʷ Total Contact Cast (ʠʤʤʦʙʠʣʠʟʠʨʫʶʱʘʷ 

ʨʘʟʛʨʫʟʦʯʥʘʷ ʧʦʚʷʟʢʘ, ʧʨʠʟʥʘʥʥʘʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʨʘʟʛʨʫʟʢʠ), ʘʤʝʨʠʢʘʥʩʢʠʝ ʘʚʪʦʨʳ 

ʚʳʚʝʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʨʘʜʠʫʩʘ ʨʘʥʳ 

ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʣʝʯʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʠ ʠʩʭʦʜʥʦʛʦ 

ʨʘʟʤʝʨʘ ʨʘʥʳ (çʠʜʝʘʣʴʥʘʷ ʢʨʠʚʘʷ ʟʘʞʠʚʣʝʥʠʷè) [4].  

ʕʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

0 1 0 2 3 0r b b r b t b r t= + Ö + Ö + Ö Ö, ʛʜʝ t ï 

ʚʨʝʤʷ (ʜʥʠ), r ï ɻ ʢʚʠʚʘʣʝʥʪʥʳʡ ʨʘʜʠʫʩ ʨʘʥʳ ʚ ʪʝʢʫ-

ʱʠʡ ʤʦʤʝʥʪ, 0r  ï ʠʩʭʦʜʥʳʡ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʨʘʜʠʫʩ 

ʨʘʥʳ, ʘ 0 1 2 3, , ,b b b bï ʢʦʥʩʪʘʥʪʳ, ʨʘʚʥʳʝ - 0,74, 

1,04, - 0,1 ʠ - 0,012 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʞʝ, ʧʨʠʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘ-

ʞʠʚʣʝʥʠʷ ʩʦʛʣʘʩʥʦ ʵʪʦʡ ʬʦʨʤʫʣʝ. ɼʣʷ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʥʝʡʨʦʧʘʪʠʯʝʩʢʠʭ ʷʟʚ ʩʪʦʧ (ʦʙʳʯʥʦ ʠʤʝʶʱʠʭ 

ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʨʘʜʠʫʩ 5ð30 ʤʤ) ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ 

ʟʘʞʠʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 30ð66 ʜʥʝʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʵʪʦʛʦ ʤʝʪʦʜʘ ʠʤʝʝʪ ʜʚʘ 

ʘʩʧʝʢʪʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʪʴ ʨʘʟʤʝʨ ʨʘʥʳ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʚ ʪʘʢ 

ʩʢʘʟʘʪʴ çʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭè ï ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦ-

ʤʝʭ ʜʣʷ ʟʘʞʠʚʣʝʥʠʷ, ʛʣʘʚʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ï ʠʰʝʤʠʷ, 

ʠʥʬʝʢʮʠʷ ʠ ʥʘʛʨʫʟʢʘ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʦʢ, ʧʦʣʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ, ʯʪʦ 

ʚʘʞʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʩʨʦʢʦʚ ʥʝ-

ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʧʘʮʠʝʥʪʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʟʘʞʠʚʣʝʥʠʷ: ʝʩʣʠ ʚ ʤʦʤʝʥʪ 

ʠʟʤʝʨʝʥʠʡ ʩʢʦʨʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʨʘʥʳ ʤʝʥʴʰʝ ʠʜʝ-

ʘʣʴʥʦʡ ï ʟʥʘʯʠʪ, ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʠʝ ʧʦʤʝʭʠ, ʜʝʡ-

ʩʪʚʫʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʭ 

ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʠ ʫʩʪʨʘʥʠʪʴ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʝ ʤʝʪʦʜʘ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʦʤ ʟʘʞʠʚʣʝʥʠʷ ʷʟʚʳ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʯʝʪʘ çʠʜʝʘʣʴʥʦʡ ʢʨʠʚʦʡ ʟʘʞʠʚʣʝ-

ʥʠʷè. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʥʘ 
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ʯʝʪʳʨʝʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʤʝʨʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟ-

ʥʳʤʠ ʪʠʧʘʤʠ ʷʟʚʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʧʨʠ ʩʠʥʜʨʦʤʝ 

ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ. 

ʃʝʯʝʥʠʝ ʷʟʚʝʥʥʳʭ ʜʝʬʝʢʪʦʚ / ʨʘʥ ʩʪʦʧ ʧʨʦʚʦ-

ʜʠʣʦʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʨʦʪʦʢʦʣʫ ʠ ʚʢʣʶʯʘʣʦ:  

(1) ʢʦʤʧʝʥʩʘʮʠʶ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʢʦʨʨʝʢ-

ʮʠʶ ʪʝʨʘʧʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ;  

(2) ʨʝʛʫʣʷʨʥʫʶ ʤʝʩʪʥʫʶ ʦʙʨʘʙʦʪʢʫ ʨʘʥʳ ʩ ʫʜʘ-

ʣʝʥʠʝʤ ʛʠʧʝʨʢʝʨʘʪʦʟʦʚ ʠ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʢʘ-

ʥʝʡ, ʧʨʦʤʳʚʘʥʠʝʤ ʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ 

ʠʣʠ ʥʝʪʦʢʩʠʯʥʳʤ ʜʣʷ ʛʨʘʥʫʣʷʮʠʦʥʥʦʡ ʪʢʘʥʠ ʘʥʪʠ-

ʩʝʧʪʠʢʦʤ (ʭʣʦʨʛʝʢʩʠʜʠʥ, ʤʠʨʘʤʠʩʪʠʥ), ʥʘʣʦʞʝ-

ʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʨʝʚʷʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

 (3) ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʶ ʧʨʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʘʭ ʨʘʥʝʚʦʡ ʠʥʬʝʢʮʠʠ;  

(4) ʨʘʟʛʨʫʟʢʫ ʧʦʨʘʞʝʥʥʦʡ ʢʦʥʝʯʥʦʩʪʠ (ʧʨʠ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʷʟʚʳ ʥʘ ʥʝʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï 

ʤʦʜʠʬʠʢʘʮʠʷ ʦʙʫʚʠ, ʠʩʢʣʶʯʘʶʱʘʷ ʪʨʘʚʤʘʪʠʟʘʮʠʶ 

ʧʨʠ ʭʦʜʴʙʝ; ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʥʘ ʦʧʦʨʥʦʡ ï ʨʘʟ-

ʛʨʫʟʦʯʥʳʡ çʧʦʣʫʙʘʰʤʘʢè ʠʣʠ ʠʤʤʦʙʠʣʠʟʠʨʫʶʱʘʷ 

ʨʘʟʛʨʫʟʦʯʥʘʷ ʧʦʚʷʟʢʘ (Total Contact Cast, ʊʉʉ). ɺʳ-

ʙʦʨ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʷʣʩʷ ʥʘʣʠʯʠʝʤ ʧʨʦʪʠʚʦʧʦʢʘʟʘ-

ʥʠʡ ʢ ʊʉʉ (ʦʩʪʝʦʤʠʝʣʠʪ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ ʠʥʬʝʢʮʠʠ 

ʛʣʫʙʦʢʠʭ ʪʢʘʥʝʡ, ʢʨʠʪʠʯʝʩʢʘʷ ʠʰʝʤʠʷ ʢʦʥʝʯʥʦʩʪʠ) 

ʠʣʠ ʩʦʛʣʘʩʠʝʤ/ ʦʪʢʘʟʦʤ ʧʘʮʠʝʥʪʘ ʦʪ ʥʦʰʝʥʠʷ ʊʉʉ; 

(5) ʧʨʠ ʧʨʠʟʥʘʢʘʭ ʢʨʠʪʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʢʦʥʝʯʥʦʩʪʠ 

ʚʳʧʦʣʥʷʣʘʩʴ ʢʦʥʩʫʣʴʪʘʮʠʷ ʘʥʛʠʦʭʠʨʫʨʛʘ ʠ ʧʦʜʛʦ-

ʪʦʚʢʘ ʢ ʨʝʚʘʩʢʫʣʷʨʠʟʠʨʫʶʱʝʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʫ. 

ʇʦʤʠʤʦ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʥʳ, ʜʣʷ ʦʮʝʥʢʠ 

ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʦʙʱʝʢʣʠ-

ʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʦʙʱʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʢʨʦʚʠ. ʇʝʨʚʠʯʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʘʨʪʝʨʠ-

ʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘ-

ʟʚʫʢʦʚʦʡ ʜʦʧʧʣʝʨʦʛʨʘʬʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʪʠʧʘ ʠ ʪʷʞʝ-

ʩʪʠ ʷʟʚʝʥʥʦʛʦ ʜʝʬʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʷ ʊʝʭʘʩʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ. ʈʘʟʤʝʨʳ ʨʘʥʳ/ʷʟʚʳ 

ʚ ʜʠʥʘʤʠʢʝ ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʧʫʪʝʤ ʠʟ-

ʤʝʨʝʥʠʷ ʜʚʫʭ ʜʠʘʤʝʪʨʦʚ (ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ, ʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ ʝʤʫ ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ), 

ʜʘʣʝʝ ʚʳʯʠʩʣʷʣʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʨʘʜʠʫʩ ʨʘʥʳ ʢʘʢ 

ʩʫʤʤʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʝʤʫ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʨʘʥʳ, ʜʝʣʝʥʥʘʷ ʥʘ 4.  

 

 
ʈʠʩʫʥʦʢ 1 

ʅʦʤʦʛʨʘʤʤʘ çʠʜʝʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʥʳè ʜʣʷ ʷʟʚ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ. 

 

ʉ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ Hsi ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʦ-

ʤʦʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ çʠʜʝʘʣʴʥʳʝ ʢʨʠʚʳʝ ʟʘʞʠʚ-

ʣʝʥʠʷè ʜʣʷ ʷʟʚ ʩ ʨʘʟʥʳʤ ʠʩʭʦʜʥʳʤ ʵʢʚʠʚʘʣʝʥʪʥʳʤ 

ʨʘʜʠʫʩʦʤ (ʨʠʩ. 1). ʕʪʘ ʥʦʤʦʛʨʘʤʤʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʚ ʘʤʙʫʣʘʪʦʨʥʦʡ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʥʘ çʃʠʩʪʝ ʣʝ-

ʯʝʥʠʷ ʷʟʚʝʥʥʦʛʦ ʜʝʬʝʢʪʘè. ʅʘ ʢʘʞʜʦʤ ʚʠʟʠʪʝ ʧʘʮʠ-

ʝʥʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʤʝʨʝʥʠʝ ʨʘʥʳ ʩ ʚʳʯʠʩʣʝʥʠʝʤ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʨʘʜʠʫʩʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʚʝʨʭ ʥʦʤʦ-

ʛʨʘʤʤʳ ʚʳʯʝʨʯʠʚʘʣʩʷ ʛʨʘʬʠʢ ʨʝʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ 

ʨʘʟʤʝʨʦʚ ʨʘʥʳ (ʨʠʩ. 2-7). ʅʦʨʤʘʣʴʥʳʤ ʩʯʠʪʘʣʩʷ 

ʧʨʦʮʝʩʩ ʟʘʞʠʚʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʝʛʦ ʛʨʘʬʠʢ ʙʳʣ 

ʙʣʠʟʦʢ ʢ ʨʘʩʯʝʪʥʦʡ ʢʨʠʚʦʡ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʪ-

ʢʣʦʥʝʥʠʠ ʦʪ ʨʘʩʯʝʪʥʦʡ ʢʨʠʚʦʡ ʧʨʦʚʦʜʠʣʩʷ ʧʦʠʩʢ 

ʧʨʠʯʠʥ ʟʘʤʝʜʣʝʥʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ [5, 6].  

ʇʘʮʠʝʥʪ ˉ1 ʧʦʣʫʯʘʣ ʣʝʯʝʥʠʝ ʩ ʜʠʘʛʥʦʟʦʤ: ʉʘ-

ʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ. ʉʠʥʜʨʦʤ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʩʪʦʧʳ, ʥʝʡʨʦʧʘʪʠʯʝʩʢʘʷ ʬʦʨʤʘ. ʗʟʚʝʥʥʳʝ ʜʝʬʝʢʪʳ 

ʧʨʘʚʦʡ ʩʪʦʧʳ 1ɸ ʩʪ. ʇʨʦʮʝʩʩ ʟʘʞʠʚʣʝʥʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣ çʠʜʝʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠè, ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ 

ï ʦʙʛʦʥʷʣ ʝʝ (ʨʠʩ. 2). ʃʝʯʝʥʠʝ ʙʳʣʦ ʫʩʧʝʰʥʳʤ, ʜʦ-

ʩʪʠʛʥʫʪʦ ʟʘʞʠʚʣʝʥʠʝ ʟʘ 35 ʜʥʝʡ ʧʦʩʣʝ ʥʘʣʦʞʝʥʠʷ 

ʊʉʉ.  
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ʈʠʩʫʥʦʢ 2 

ʃʠʩʪ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʘ ʃ., ʚ ʢʦʪʦʨʦʤ ʜʠʥʘʤʠʢʘ ʨʘʟʤʝʨʦʚ ʷʟʚ  

ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ ʥʘʥʝʩʝʥʘ ʥʘ ʥʦʤʦʛʨʘʤʤʫ, ʦʪʨʘʞʘʶʱʫʶ çʠʜʝʘʣʴʥʳʝ ʢʨʠʚʳʝ ʟʘʞʠʚʣʝʥʠʷè.  

 

ʇʘʮʠʝʥʪ ˉ2 ʩ ʜʠʘʛʥʦʟʦʤ: ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 

ʪʠʧʘ. ʉʠʥʜʨʦʤ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ, ʥʝʡʨʦʧʘʪʠʯʝ-

ʩʢʘʷ ʬʦʨʤʘ. ʉʦʩʪʦʷʥʠʝ ʧʦʩʣʝ ʘʤʧʫʪʘʮʠʠ 1 ʠ 2 ʧʘʣʴ-

ʮʝʚ ʧʨʘʚʦʡ ʩʪʦʧʳ. ʗʟʚʝʥʥʳʡ ʜʝʬʝʢʪ ʧʨʘʚʦʡ ʩʪʦʧʳ 

1ɺ ʩʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʰʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʨʘʥʝʚʦʡ 

ʠʥʬʝʢʮʠʠ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ 

ʠʰʝʤʠʠ ʢʦʥʝʯʥʦʩʪʠ, ʩʦʢʨʘʱʝʥʠʝ ʨʘʥʳ ʧʨʦʠʩʭʦ-

ʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ ʨʘʩʯʝʪʥʦʛʦ (ʨʠʩ. 3). 

ʇʨʠʟʥʘʢʠ ʥʘʛʨʫʟʢʠ ʥʘ ʨʘʥʫ (ʙʳʩʪʨʦ ʦʙʨʘʟʫʶʱʠʡʩʷ 

ʛʠʧʝʨʢʝʨʘʪʦʟ) ʠ ʦʪʢʘʟ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʊʉʉ ʟʘʩʪʘʚ-

ʣʷʝʪ ʩʯʠʪʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʮʝʥʥʦʡ ʪʝʨʘʧʠʠ ʟʦʥʳ 

ʷʟʚʳ ʧʨʠʯʠʥʦʡ ʟʘʤʝʜʣʝʥʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ.  

 

 
ʈʠʩʫʥʦʢ 3 

ʃʠʩʪ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʘ ɽ., ʚ ʢʦʪʦʨʦʤ ʜʠʥʘʤʠʢʘ ʨʘʟʤʝʨʦʚ ʷʟʚʳ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ  

ʦʪ ʨʘʩʯʝʪʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʋ ʜʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ ʧʨʠʯʠʥʦʡ ʟʘʤʝʜʣʝʥʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ ʙʳʣ ʦʪʢʘʟ  

ʦʪ ʥʦʰʝʥʠʷ ʊʉʉ. ʃʝʯʝʥʠʝ ʥʝʵʬʬʝʢʪʠʚʥʦ ï ʦʪʩʫʪʩʪʚʫʝʪ ʟʘʞʠʚʣʝʥʠʝ ʟʘ 3 ʤʝʩ ʣʝʯʝʥʠʷ. 

 

ʇʘʮʠʝʥʪ ˉ3. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ. ʉʠʥ-

ʜʨʦʤ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ, ʥʝʡʨʦʧʘʪʠʯʝʩʢʘʷ 

ʬʦʨʤʘ. ʗʟʚʝʥʥʳʡ ʜʝʬʝʢʪ 1 ʧʘʣʴʮʘ ʧʨʘʚʦʡ ʩʪʦʧʳ 2ɺ 

ʩʪ (ʨʠʩ. 4ʘ). ɺ ʧʦʩʝʚʝ ʠʟ ʨʘʥʳ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʘʩʩʦ-

ʮʠʘʮʠʷ Pseudomonas aeruginosa ʠ ʤʝʪʠʮʠʣʣʠʥ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʛʦ St. epidermidis, ʦʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʘʷ 

ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʷ ʧʨʝʩʝʢʣʘ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠ-

ʟʥʘʢʠ ʨʘʥʝʚʦʡ ʠʥʬʝʢʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ 

ʥʘʙʣʶʜʘʣʦʩʴ ʙʳʩʪʨʦʝ ʩʦʢʨʘʱʝʥʠʝ ʨʘʥʳ ʚ ʥʘʯʘʣʝ 

ʣʝʯʝʥʠʷ ʩ ʝʛʦ ʟʘʤʝʜʣʝʥʠʝʤ ʚ ʜʘʣʴʥʝʡʰʝʤ (ʨʠʩ. 4). 

ɺʦʟʤʦʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ ʫʤʝʥʴʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʝʡʩʪʚʠʡ ʧʘʮʠ-

ʝʥʪʘ ʢ ʨʝʞʠʤʫ ʨʘʟʛʨʫʟʢʠ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ çʤʠʢʨʦʙ-

ʥʦʡ ʥʘʛʨʫʟʢʠè ʥʘ ʨʘʥʫ (ʩʫʙʢʣʠʥʠʯʝʩʢʫʶ ʘʢʪʠʚʠʟʘ-

ʮʠʶ ʨʘʥʝʚʦʡ ʠʥʬʝʢʮʠʠ).  
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ʈʠʩʫʥʦʢ 4 

ʌʦʪʦ ʷʟʚʳ (ʘ) ʠ ʣʠʩʪ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ (ʙ) ʧʘʮʠʝʥʪʘ ɽ., ʫ ʢʦʪʦʨʦʛʦ ʩʢʦʨʦʩʪʴ ʟʘʞʠʚʣʝʥʠʷ  

ʤʝʞʜʫ 10-ʤ ʠ 50-ʤ ʜʥʷʤʠ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʘʩʴ. 

 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʛʨʘʬʠʢʘ ʪʘʢʦʛʦ 

ʨʦʜʘ, ʢʘʢ ʥʘ (ʨʠʩ. 4), ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʪʝʨʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ 

(ʨʠʩ. 5). ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪ 

7.09.2012 ʫ ʵʪʦʛʦ ʧʘʮʠʝʥʪʘ ʥʝ ʚʳʷʚʠʣʦ ʨʦʩʪʘ ʧʘʪʦ-

ʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʀʤʝʣʠ ʤʝʩʪʦ ʧʨʠʟʥʘʢʠ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʡ ʨʘʟʛʨʫʟʢʠ ʨʘʥʳ (ʙʳʩʪʨʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʤʦʟʦʣʠ ʧʦ ʢʨʘʶ) ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʥʦʰʝ-

ʥʠʷ ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʢʦʤʧʣʘʝʥʪʥʦʩʪʴ (ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʝʡʩʪʚʠʡ ʧʘʮʠ-

ʝʥʪʘ) ʢ ʨʘʟʛʨʫʟʢʝ ʨʘʥʳ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʙʳʣʘ 

ʨʘʩʮʝʥʝʥʘ ʢʘʢ ʧʨʠʯʠʥʘ ʧʦʩʪʝʧʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ.  

ʇʘʮʠʝʥʪʦʚ ˉ4 ʠ 5 ʦʙʲʝʜʠʥʷʝʪ ʩʭʦʜʥʳʡ ʚʠʜ 

ʛʨʘʬʠʢʘ: 

 

 
ʈʠʩʫʥʦʢ 4 

ɻʨʘʬʠʢ ʧʨʦʮʝʩʩʘ ʟʘʞʠʚʣʝʥʠʷ ʫ ʪʦʛʦ ʞʝ ʧʘʮʠʝʥʪʘ, ʯʪʦ ʠ ʥʘ ʨʠʩ. 3.  

ʉʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʤʝʞʜʫ 10-ʤ ʠ 50-ʤ ʜʥʝʤ ʣʝʯʝʥʠʷ ʷʚʠʣʦʩʴ ʧʨʝʜʚʝʩʪʥʠʢʦʤ ʦʪʩʫʪ-

ʩʪʚʠʷ ʟʘʞʠʚʣʝʥʠʷ ʢ 120-ʤʫ ʜʥʶ. 

 

ʋ ʧʘʮʠʝʥʪʘ ˉ4 ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ, ʜʠʘʙʝ-

ʪʠʯʝʩʢʘʷ ʜʠʩʪʘʣʴʥʘʷ ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ, ʠʤʝʣʘ ʤʝʩʪʦ 

ʦʙʰʠʨʥʘʷ ʷʟʚʘ ʛʦʣʝʥʠ 2-ʭ ʩ ʧʦʣʦʚʠʥʦʡ ʣʝʪʥʝʡ ʜʘʚ-

ʥʦʩʪʠ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ (ʨʠʩ. 6ʘ). ʇʨʠ ʜʫʧ-

ʣʝʢʩʥʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ ʩʦʩʫʜʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦ-

ʩʪʝʡ ʟʥʘʯʠʤʳʭ ʥʘʨʫʰʝʥʠʡ ʮʠʨʢʫʣʷʮʠʠ ʢʨʦʚʠ ʚʳʷʚ-

ʣʝʥʦ ʥʝ ʙʳʣʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʤʝʜʣʝʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʣʝʯʝʥʠʝ ʙʳʣʦ ʥʝʩʦʙʣʶʜʝʥʠʝ 

ʧʘʮʠʝʥʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʝ-

ʨʝʚʷʟʢʝ ʨʘʥʳ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʝʨʝʜʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʙʦʢʦʚʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʛʦʣʝʥʠ ʛʦʣʝʥʠ  
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ʋ ʧʘʮʠʝʥʪʢʠ ˉ5 ʩ ʷʟʚʦʡ ʛʦʣʝʥʠ ʩʤʝʰʘʥʥʦʛʦ 

ʛʝʥʝʟʘ ʥʘ ʬʦʥʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ, ʭʨʦʥʠʯʝ-

ʩʢʦʡ ʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʍɺʅ), ʠʰʝʤʠʠ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʤʤʫʥʦʩʫ-

ʧʨʝʩʩʠʠ (ʫʛʥʝʪʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʧʨʠʯʠʥʝ) ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʦʯʢʠ ʛʨʘʬʠʢ ʜʠ-

ʥʘʤʠʢʠ ʨʘʟʤʝʨʦʚ ʷʟʚʳ ʠʤʝʣ ʘʥʘʣʦʛʠʯʥʳʡ ʚʠʜ (ʨʠʩ. 

7). ɽʩʣʠ ʠʟʚʝʩʪʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ 

ʵʪʦʡ ʬʫʥʢʮʠʠ, ʪʦ, ʧʨʠʜʘʚʘʷ n ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʥʘ-

ʯʝʥʠʷ 1,2, 3é, ʤʦʞʥʦ ʥʘʡʪʠ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʯʣʝ-

ʥʦʚ ʨʷʜʘ [2, ʩ. 3]. ʅʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʫʶ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʣʝʯʝʥʠʷ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ, ʥʘ 2-ʤ ʤʝʩʷʮʝ ʣʝʯʝ-

ʥʠʷ ʨʘʟʤʝʨʳ ʨʘʥʳ ʙʳʣʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʳ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʧʨʦʛʥʦʟ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʞʠʚʣʝ-

ʥʠʷ ʥʘ ʬʦʥʝ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ. ʗʟʚʘ ʟʘʞʠʣʘ 

ʧʦʣʥʦʩʪʴʶ ʟʘ 310 ʜʥʝʡ.  

 

 
ʈʠʩʫʥʦʢ 7 

ɻʨʘʬʠʢ ʜʠʥʘʤʠʢʠ ʨʘʟʤʝʨʦʚ ʷʟʚʳ ʫ ʧʘʮʠʝʥʪʢʠ ʊ. ʩ ʷʟʚʦʡ ʛʦʣʝʥʠ ʩʤʝʰʘʥʥʦʛʦ ʛʝʥʝʟʘ  

ʥʘ ʬʦʥʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʍɺʅ, ʠʰʝʤʠʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ  

ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʦʯʢʠ. 

 

ɸʥʘʣʠʟ ʤʥʦʛʦʦʙʨʘʟʠʷ ʛʨʘʬʠʢʦʚ çʠʜʝʘʣʴʥʳʭ 

ʢʨʠʚʳʭ ʟʘʞʠʚʣʝʥʠʷè ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʧʨʠ-

ʚʝʜʝʥʥʳʤʠ ʚ ʩʪʘʪʴʝ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʣʫʯʘʷʤʠ. ʇʨʠ-

ʯʝʤ ʝʩʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʱʝʛʦ ʥʘʢʣʦʥʘ ʛʨʘʬʠʢʘ 

(ʩʪʝʧʝʥʠ ʩʦʢʨʘʱʝʥʠʷ ʨʘʟʤʝʨʦʚ ʨʘʥʳ ʟʘ ʚʨʝʤʷ ʣʝʯʝ-

ʥʠʷ) ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʚʦʜʠʤʦʝ ʣʝʯʝʥʠʝ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʝʨʝʩʤʦʪʨʝʥʦ, 

ʪʦ ʬʦʨʤʘ ʛʨʘʬʠʢʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠ-

ʯʠʥʫ ʟʘʤʝʜʣʝʥʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ.  

ɺʘʨʠʘʥʪ 1 (ʇʘʮʠʝʥʪ ˉ1): ʛʨʘʬʠʢ ʜʠʥʘʤʠʢʠ 

ʨʘʟʤʝʨʦʚ ʨʘʥʳ ʙʣʠʟʦʢ ʢ çʠʜʝʘʣʴʥʦʡ ʢʨʠʚʦʡè. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚʘʞʥʦ ʧʨʦʜʦʣʞʝʥʠʝ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝ-

ʥʠʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, ʥʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʧʘʮʠʝʥʪʘ ʦ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʤ ʩʨʦʢʝ ʟʘʞʠʚʣʝʥʠʷ (ʯʪʦʙʳ ʠʟʙʝ-

ʞʘʪʴ ʥʝʨʝʘʣʠʩʪʠʯʥʳʭ ʦʞʠʜʘʥʠʡ ï ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʘʭ ʷʟʚʳ). ʇʨʠ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʤ 

ʦʞʠʜʘʝʤʦʤ ʩʨʦʢʝ ʟʘʞʠʚʣʝʥʠʷ ʠʟʤʝʥʠʪʴ ʩʠʪʫʘʮʠʶ 

ʤʦʞʝʪ ʧʣʘʩʪʠʯʝʩʢʦʝ ʟʘʢʨʳʪʠʝ ʷʟʚʝʥʥʦʛʦ ʜʝʬʝʢʪʘ.  

ɺʘʨʠʘʥʪ 2 (ʇʘʮʠʝʥʪ ˉ2): ʩʦʢʨʘʱʝʥʠʝ ʨʘʥʳ 

ʧʨʦʠʩʭʦʜʠʪ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ ʨʘʩʯʝʪʥʦʛʦ 

(ʠʣʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʩʦʚʩʝʤ). ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʠ ʫʩʪʨʘʥʠʪʴ ʧʨʝʛʨʘʜʳ ʜʣʷ ʟʘʞʠʚ-

ʣʝʥʠʷ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ ʜʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ. ʀʟ 

ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʧʨʝʛʨʘʜ (ʥʘʛʨʫʟʢʘ, ʠʰʝʤʠʷ ʠ ʠʥʬʝʢ-

ʮʠʷ) ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳ ʧʝʨʚʳʝ 

ʜʚʝ. ʀʥʬʝʢʮʠʶ ʦʙʳʯʥʦ ʫʜʘʝʪʩʷ ʧʦʜʘʚʠʪʴ ʧʨʦʚʦʜʠ-

ʤʦʡ ʚ ʥʘʯʘʣʝ ʣʝʯʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʝʡ, ʥʦ ʜʣʷ 

ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʞʥʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʨʘʥʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʠʢʘ ʜʠʥʘ-

ʤʠʢʠ ʟʘʞʠʚʣʝʥʠʷ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʟʘʞʠʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʪ-

ʢʘʟʝ ʧʘʮʠʝʥʪʘ ʦʪ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʠʠ), ʩʨʦʢʠ 

ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʧʘʮʠʝʥʪʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ [7, 8].  

ɺʘʨʠʘʥʪ 3 (ʇʘʮʠʝʥʪ ˉ3): ɹʳʩʪʨʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʨʘʥʳ ʚ ʥʘʯʘʣʝ ʣʝʯʝʥʠʷ ʩ ʝʛʦ ʟʘʤʝʜʣʝʥʠʝʤ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʦʪʨʘʞʘʝʪ ʧʦʷʚʣʝʥʠʝ ʚ ʧʨʦ-

ʮʝʩʩʝ ʣʝʯʝʥʠʷ ʥʦʚʦʡ çʧʨʝʛʨʘʜʳè ʜʣʷ ʟʘʞʠʚʣʝʥʠʷ. 

ʀʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ çʧʨʝʛʨʘʜè ʩʣʝʜʫʝʪ ʜʫʤʘʪʴ ʚ 
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ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦ ʧʦʩʪʝʧʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʢʦʤʧʣʘ-

ʝʥʪʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʧʨʠ ʥʦʰʝʥʠʠ ʩʲʝʤʥʦʛʦ ʨʘʟʛʨʫ-

ʟʦʯʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʦ ʨʝʮʠʜʠʚʝ ʨʘʥʝʚʦʡ ʠʥ-

ʬʝʢʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ, ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ), ʘ ʪʘʢʞʝ ʦ 

ʥʘʨʫʰʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʨʘʥʳ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʥʝʩʲʝʤʥʦʛʦ ʊʉʉ). ʏʪʦʙʳ ʩʥʦʚʘ ʧʨʠ-

ʙʣʠʟʠʪʴ ʛʨʘʬʠʢ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥʳ ʢ çʠʜʝʘʣʴʥʦʡ ʪʨʘ-

ʝʢʪʦʨʠʠè, ʪʨʝʙʫʝʪʩʷ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʧʦʣʘʛʘ-

ʝʤʦʡ çʧʨʝʛʨʘʜʳè):  

1. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʧʦ-

ʚʪʦʨʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʢʫʨʩʘ ʘʥʪʠʙʠʦʪʠʢʦʚ; 

2. ʀʩʢʣʶʯʝʥʠʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ / 

ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʥʦʰʝʥʠʷ ʨʘʟʛʨʫʟʦʯʥʳʭ ʧʨʠʩʧʦʩʦʙ-

ʣʝʥʠʡ;  

3. ʇʝʨʝʭʦʜ ʥʘ ʥʝʩʲʝʤʥʳʡ ʊʉʉ; 

4. ʇʝʨʝʩʤʦʪʨ ʧʨʠʤʝʥʷʝʤʳʭ ʧʝʨʝʚʷʟʦʯʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʠ ʯʘʩʪʦʪʳ ʧʝʨʝʚʷʟʦʢ. 

ɺʘʨʠʘʥʪ 4 (ʇʘʮʠʝʥʪʳ ˉ4 ʠ 5): ʨʦʩʪ ʨʘʟʤʝʨʦʚ 

ʷʟʚʳ ʚ ʥʘʯʘʣʝ ʣʝʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʩʤʝʥʷʝʪʩʷ ʩʪʘʙʠʣʠ-

ʟʘʮʠʝʡ ʨʘʟʤʝʨʦʚ, ʘ ʟʘʪʝʤ ï ʠʭ ʩʦʢʨʘʱʝʥʠʝʤ. ʊʘʢʦʡ 

ʚʠʜ ʛʨʘʬʠʢʘ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʷʟʚʘʭ ʛʦ-

ʣʝʥʠ ʥʘ ʬʦʥʝ ʍɺʅ ʠ ʧʨʠ ʥʝʡʨʦʠʰʝʤʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ʩʠʥʜʨʦʤʘ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ.  

ʉʪʘʙʠʣʠʟʘʮʠʷ ʨʘʟʤʝʨʦʚ ʨʘʥʳ ï ʵʪʦ ʨʘʥʥʠʡ 

ʧʨʠʟʥʘʢ ʵʬʬʝʢʪʘ ʣʝʯʝʥʠʷ: ʟʘʜʦʣʛʦ ʜʦ ʫʤʝʥʴʰʝʥʠʷ 

ʨʘʥʳ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʜʣʝʥʠʝ, ʘ ʧʦʪʦʤ ʠ ʧʨʝʢʨʘʱʝ-

ʥʠʝ ʝʝ ʨʦʩʪʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝ-

ʣʘʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ, ʥʦ ʦʩʪʦʨʦʞʥʳʡ ʧʨʦʛʥʦʟ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ.  

ʇʨʠʤʝʥʝʥʠʝ ʦʙʩʫʞʜʘʝʤʦʛʦ ʤʝʪʦʜʘ ʠʤʝʝʪ ʨʷʜ 

ʦʛʨʘʥʠʯʝʥʠʡ.  

1. ʆʥ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʣʦʩʢʦʩʪʥʳʝ ʨʘʥʳ 

(ʷʟʚʳ): ʧʨʠ ʛʣʫʙʦʢʠʭ ʨʘʥʘʭ, ʜʠʥʘʤʠʢʘ ʨʘʟʤʝʨʦʚ 

ʢʦʞʥʦʛʦ ʜʝʬʝʢʪʘ ʩʦʚʝʨʰʝʥʥʦ ʠʥʘʷ. 

2. ʉʦʦʪʥʦʰʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʨʘʜʠʫʩʘ ʠ 

ʧʣʦʱʘʜʠ ʨʘʥʳ ʙʦʣʝʝ ʥʘʜʸʞʥʦ ʧʨʠ ʬʦʨʤʝ ʨʘʥʳ, 

ʙʣʠʟʢʦʡ ʢ ʢʨʫʛʫ ʠʣʠ ʵʣʣʠʧʩʫ. ʇʨʠ ʦʯʝʥʴ ʩʣʦʞʥʦʡ 

ʬʦʨʤʝ, ʧʣʦʱʘʜʴ ʨʘʥʳ ʤʝʥʴʰʝ, ʯʝʤ ʧʣʦʱʘʜʴ ʵʣ-

ʣʠʧʩʘ ʩ ʪʘʢʠʤʠ ʞʝ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʧʦʵʪʦʤʫ 

ʟʘʞʠʚʣʝʥʠʝ ʤʦʞʝʪ ʠʜʪʠ ʙʳʩʪʨʝʝ ʨʘʩʯʝʪʥʦʡ ʢʨʠʚʦʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʣʘʥʠʤʝʪʨʠʯʝʩʢʦʝ ʚʳʯʠʩ-

ʣʝʥʠʝ ʧʣʦʱʘʜʠ ʠʣʠ ʦʙʲʝʤʘ (ʚʘʞʥʦ ʪʦʯʥʦʝ ʠʟʤʝʨʝ-

ʥʠʝ ʛʣʫʙʠʥʳ ʨʘʥʳ) ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʙʳ 

ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ, ʦʜʥʦʟʥʘʯʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʪʘ ʠʟʤʝʨʝʥʠʷ ʚ ʦʪ-

ʩʫʪʩʪʚʠʝ ʩʣʦʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʦ ʜʝʣʘʝʪ ʚʦʟ-

ʤʦʞʥʳʤ ʝʛʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʧʨʘʢʪʠʢʝ [9].  

ʉʜʝʣʘʝʤ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʄʝʪʦʜ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʘʣʴʥʦʡ ʠ ʠʜʝʘʣʴʥʦʡ 

ʜʠʥʘʤʠʢʠ ʨʘʟʤʝʨʦʚ ʨʘʥʳ ï ʧʨʘʢʪʠʯʥʳʡ ʩʧʦʩʦʙ ʨʘʩ-

ʯʸʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ 

ʧʨʘʚʠʣʴʥʦʤʫ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʧʨʠʥʷʪʠʶ ʢʣʠʥʠ-

ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

2. çʀʜʝʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʟʘʞʠʚʣʝʥʠʷè ʥʝ ʷʚ-

ʣʷʝʪʩʷ ʯʝʤ-ʪʦ ʘʙʩʪʨʘʢʪʥʳʤ, ʦʥʘ ʜʦʩʪʠʞʠʤʘ ʚ ʨʝʘʣʴ-

ʥʦʡ ʧʨʘʢʪʠʢʝ, ʙʣʘʛʦʜʘʨʷ ʪʦʯʥʳʤ ʨʘʩʯʸʪʘʤ.  

3. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʪʢʣʦʥʝʥʠʠ ʨʝʘʣʴʥʦʛʦ 

ʛʨʘʬʠʢʘ ʦʪ ʨʘʩʯʝʪʥʦʛʦ, ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ ʧʦʤʝʭ ʜʣʷ 

ʟʘʞʠʚʣʝʥʠʷ, ʠ ʘʥʘʣʠʟ ʬʦʨʤʳ ʛʨʘʬʠʢʘ ʧʦʤʦʛʘʝʪ ʚ ʠʭ 

ʧʦʠʩʢʝ.  
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SIMULATION OF AN ADVERSE COATING FOR SEMICONDUCTOR PHOTO CONVERTERS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʩʧʦʩʦʙ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʤʝʪʦʜʦʤ 

ɸʙʝʣʝ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʝʤʝʥʪʦʚ. 

Abstract 

In this paper, a method of theoretical calculation of an antireflection coating by the Abele method is consid-

ered. The results of practical experiments are given. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʩʚʝʪʣʷʶʱʝʝ ʧʦʢʨʳʪʠʝ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ; ʤʘʪʨʠʯʥʳʡ 

ʤʝʪʦʜ ɸʙʝʣʝ. 

Keywords: antireflection coating; anti-reflection coating modeling; Abele matrix method. 

 

ɺʚʝʜʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤ ʵʥʝʨʛʦ-

ʩʥʘʙʞʝʥʠʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʥʘ ʦʩ-

ʥʦʚʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠ-

ʯʝʩʢʫʶ ï ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ (ɹʉ). ɹʉ ʷʚʣʷʶʪʩʷ ʥʝ-

ʟʘʤʝʥʠʤʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʂɸ), ʘ ʪʘʢʞʝ ʩʪʘʥʦʚʷʪʩʷ 

ʚʩʸ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʚ ʢʘʯʝʩʪʚʝ ʥʘʟʝʤʥʳʭ (ʙʳʪʦ-

ʚʳʭ) ʩʠʩʪʝʤ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʠʧʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ɹʉ ʷʚʣʷʶʪʩʷ 

ɹʉ ʩʦʩʪʦʷʱʠʝ ʠʟ ʤʥʦʛʦʧʝʨʝʭʦʜʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠ-

ʢʦʚʳʭ ʬʦʪʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ (ʌʇ) ʥʘ ʦʩʥʦʚʝ ʩʦ-

ʝʜʠʥʝʥʠʡ AIIIBV . ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʸʭʢʘʩʢʘʜʥʳʝ ʧʦʣʫ-

ʧʨʦʚʦʜʥʠʢʦʚʳʝ ʌʇ. ʊʘʢʠʝ ʌʇ ʠʤʝʶʪ ʪʨʠ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ p-n-ʧʝʨʝʭʦʜʘ 

(Ge/GaAs/GaInP), ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʫʪʸʤ 

ʵʧʠʪʘʢʩʠʘʣʴʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʥʘ Ge ʧʦʜ-

ʣʦʞʢʫ. ʊʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʤʥʦʛʦʧʝʨʝʭʦʜʥʳʭ 

ʌʇ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʘʠʤʝʥʴʰʠʤ ʪʦʢʦʤ, ʛʝʥʝʨʠʨʫ-

ʝʤʳʤ ʦʜʥʠʤ ʠʟ ʝʛʦ p-n- ʧʝʨʝʭʦʜʦʚ, ʚ ʩʠʣʫ ʠʭ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʳʡ p-n- 

ʧʝʨʝʭʦʜ ʦʙʣʘʜʘʝʪ ʨʘʟʣʠʯʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴʶ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʩʧʝʢʪʨʘ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 320-700 ʜʣʷ ʚʝʨʭʥʝʛʦ p-

n-ʧʝʨʝʭʦʜʘ, 400-940 ʜʣʷ ʩʨʝʜʥʝʛʦ p-n-ʧʝʨʝʭʦʜʘ ʠ ʦʪ 

700 ʜʣʷ ʚʝʨʭʥʝʛʦ p-n- ʧʝʨʝʭʦʜʘ. ɺʩʣʝʜʩʪʚʠʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʙʦʣʴʰʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʚʝʨʭʥʝʛʦ 

ʩʣʦʷ ʌʇ (GaInP), ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʸʭʢʘʩʢʘʜ-

ʥʳʭ ʌʇ ʦʪʨʘʞʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʘʜʘʶʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚʦ ʚʩʝʤ ʠʥʪʝʨʚʘʣʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʯʫʚ-
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ʩʪʚʠʪʝʣʴʥʦʩʪʠ (320-1840 ʥʤ). ʕʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦ-

ʙʦʤ ʫʤʝʥʴʰʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʥʘʥʝʩʝʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʧʦʢʨʳʪʠʷ. ʉʘʤʳʡ ʨʘʩʧʨʦ-

ʩʪʨʘʥʸʥʥʳʡ ʢʣʘʩʩ ʦʧʪʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ï ʤʥʦʛʦ-

ʩʣʦʡʥʳʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʣʸʥʢʠ.  

ʄʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦ-

ʢʨʳʪʠʷ 

ʇʨʦʩʚʝʪʣʷʶʱʝʝ ʧʦʢʨʳʪʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʙʘ-

ʟʦʚʦʤ ʧʨʠʥʮʠʧʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ, ʦʥʦ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʫ, ʥʘʥʝʩʸʥʥʫʶ ʥʘ ʧʦʜʣʦʞʢʫ ʩ ʧʦʩʪʦ-

ʷʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ ns, ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʝʣʦʤʣʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʦʜʥʦʡ ʢʦ-

ʦʨʜʠʥʘʪʳ z. ʇʨʦʬʠʣʴ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʝʩʪʴ 

ʧʨʦʠʟʚʦʣʴʥʘʷ ʢʫʩʦʯʥʦ-ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ n(z), ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʦʪʦʨʘʷ ï ʢʦʤʧʣʝʢʩʥʦʟʥʘʯʥʘʷ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʤʝʪʦ-

ʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʷʚ-

ʣʷʝʪʩʷ ʤʘʪʨʠʯʥʳʡ ʤʝʪʦʜ, ɸʙʝʣʝ ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦ-

ʨʦʛʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ R(ɚ) 

ʦʪ ʩʪʨʫʢʪʫʨʳ ʩ ʥʘʥʝʩʸʥʥʳʤ ʧʦʢʨʳʪʠʝʤ. ʄʘʪʨʠʯ-

ʥʳʡ ʤʝʪʦʜ ɸʙʝʣʝ ʩʪʘʚʠʪ ʢʘʞʜʦʤʫ ʩʣʦʶ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʫʶ ʤʘʪʨʠʮʫ [2]. ɺ ʩʣʫʯʘʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ 

j ʩʣʦʷ: 

 

ὓὮ  
ὧέί• ίὭὲ•

ὭὲίὭὲ•ὧέί•
, 

ʛʜʝ űj = ὲὨï ʬʘʟʦʚʘʷ ʪʦʣʱʠʥʘ j-ʛʦ ʩʣʦʷ; 

nj = ὲ ‗ ὭὯ‗ ï ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ; 

nj ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ j-ʛʦ ʩʣʦʷ; 

kj ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʪʠʥʢʮʠʠ j-ʛʦ ʩʣʦʷ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚʳʨʘʞʝʥʠʝʤ: M1, M2, é, Ms. 

ʇʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʤʘʪʨʠʮ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ ʚ ʤʦ-

ʜʝʣʠ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ. ʀʩʢʦʤʦʝ ʚʳʨʘʞʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ ʚʠʜʝ R(ɚ) = r(ɚ) 1 r(ɚ), ʛʜʝ r(ɚ) ï ʘʤʧʣʠʪʫʜʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ 

ʩʣʝʜʫʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ: 

ὶ‗  
ὲά ὲά ὲὲά ά

ὲά ὲά ὲὲά ά
ȟ 

 

ʛʜʝ n0 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʚʦʟʜʫʭʘ),  

 ns ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ʧʦʜʣʦʞʢʠ (Ge); 

 m11, m22, m12, m21 ï ʵʣʝʤʝʥʪʳ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʧʦʢʨʳʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ: 

 

Ὑ‗  
ὲά ὲά ὲὲά ά

ὲά ὲά ὲὲά ά

ὲά ὲά ὲὲά ά

ὲά ὲά ὲὲά ά
 

 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ. 

ʊ.ʢ. ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʤʥʦʛʦʢʘʩʢʘʜ-

ʥʦʛʦ ʬʦʪʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʠʤʝʥʴ-

ʰʠʤ ʪʦʢʦʤ, ʛʝʥʝʨʠʨʫʝʤʳʤ ʦʜʥʠʤ ʠʟ ʝʛʦ ʧʝʨʝʭʦʜʦʚ, 

ʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʩʚʦ-

ʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʪʦʣʱʠʥ ʜʠʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʧʣʸʥʦʢ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ 

ʧʝʨʝʭʦʜ ʙʫʜʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞ-

ʥʳʡ ʪʦʢ. ʆʛʨʘʥʠʯʠʚʘʶʱʠʤ ʧʝʨʝʭʦʜʦʤ ʷʚʣʷʝʪʩʷ 

ʚʝʨʭʥʠʡ ʠʣʠ ʩʨʝʜʥʠʡ, ʪ.ʢ. ʥʠʞʥʠʡ ʦʙʣʘʜʘʝʪ ʟʘʧʘʩʦʤ 

ʧʦ ʪʦʢʫ ʙʦʣʝʝ 200 ʤɸ. 

ɺʘʨʴʠʨʫʷ ʪʦʣʱʠʥʳ ʩʣʦʸʚ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦ-

ʢʨʳʪʠʷ, ʤʦʞʥʦ ʥʘʤʝʨʝʥʥʦ ʦʛʨʘʥʠʯʠʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʧʝʨʝʭʦʜ, ʦʜʥʘʢʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʜʘʯʘ ʩʪʦʠʪ ʚ ʥʘʭʦʞ-

ʜʝʥʠʠ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʬʦ-

ʪʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʙʳʣʘ 

ʚʳʙʨʘʥʘ ʢʦʤʙʠʥʘʮʠʷ Al2O3+TiOx. ʉʭʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʵʧʠʪʘʢʩʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. ɺʩʝ ʚʳʯʠʩʣʝʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ 

ʩʨʝʜʝ MathCad ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʜʣʠʥ ʚʦʣʥ 320-940 ʩ 

ʰʘʛʦʤ 4 ʥʤ. ʆʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʦʸʚ ʵʧʠ-

ʪʘʢʩʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʦʪʢʨʳʪʳʭ 

ʠʩʪʦʯʥʠʢʦʚ [2].  

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʧʨʦʩʚʝʪʣʷʶʱʠʤ ʧʦʢʨʳʪʠʝʤ 
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ʅʘʧʳʣʝʥʠʝ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʧʨʦʚʦ-

ʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤʥʦ-ʧʣʘʟʤʝʥʥʦʛʦ ʦʩʘʞʜʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ R(ɚ) ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʠ ʩʧʝʢʪʨʘ 

ʦʪʨʘʞʝʥʠʷ ʩ ʥʘʧʳʣʸʥʥʳʤ ʧʨʦʩʚʝʪʣʷʶʱʠʤ ʧʦʢʨʳ-

ʪʠʝʤ Al2O3+TiOx ʪʦʣʱʠʥʘʤʠ 85/38 ʥʤ. ʆʪʣʠʯʠʝ 

ʩʧʝʢʪʨʦʚ ʚ ʜʠʘʧʘʟʦʥʝ 820-940 ʦʙʫʩʣʦʚʣʝʥ ʥʘʣʠʯʠʝʤ 

ʙʨʵʛʛʦʚʩʢʦʛʦ ʦʪʨʘʞʘʪʝʣʷ, ʜʣʷ ʩʣʦʸʚ ʢʦʪʦʨʦʛʦ ʥʝʪ 

ʪʦʯʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʨʘʩʥʳʡ ï ʧʨʘʢ-

ʪʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ; ʩʠʥʠʡ ï ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʤʦ-

ʜʝʣʴ  

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ R(ɚ) ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʧʨʦʚʦ-

ʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʚʦʣʴʪʘʤʧʝʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʦʪʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʜʦ ʠ ʧʦʩʣʝ ʥʘʧʳʣʝʥʠʷ ʠ ʨʘʩ-

ʩʯʠʪʳʚʘʣʩʷ ʧʨʠʨʦʩʪ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚ %. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʝʨʠʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʦʚ ʧʦ ʥʘʧʳʣʝʥʠʶ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʛʦ ʧʨʦ-

ʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ. 

ʊʘʙʣʠʮʘ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʩʝʨʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʊʦʣʱʠʥʘ Al203/TiOx, ʥʤ ʉʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʚ % 

65/35 34,75 

70/35 36,87 

75/35 36,35 

85/45 37,2 

85/40 37,61 

80/40 38,02 

80/35 36,86 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʄʘʪʨʠʯʥʳʡ ʤʝʪʦʜ ɸʙʝʣʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʪʦʯʥʳʤ ʤʝʪʦʜʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ 

ʧʦʢʨʳʪʠʷ. ʂʘʢ ʚʠʜʥʦ ʧʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʜʘʥ-

ʥʳʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʷʚʣʷʝʪʩʷ ʧʦʢʨʳʪʠʝ ʩ 

ʪʦʣʱʠʥʘʤʠ 80/40 ʥʤ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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FINDING THE OPTIMAL LIGHT FLUX OF THE INFRARED RANGE FOR PRINTING  

 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝ-

ʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʧʝʯʘʪʠ ʥʘ ʚʳʩʦʢʦ ʢʘʣʘʥʜʨʠʨʦʚʘʥʥʦʡ ʙʫʤʘʛʝ ʠʩʧʦʣʴʟʫʷ ʚʳʩʦʢʦ 

ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʦʡ ʢʨʘʩʢʠ.  

Abstract 

The use of neural networks in the formulation of the problem of finding the optimal value of the intensity of 

the light flux for printing on highly calenderer paper using highly pigmented ink is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʝʡʨʦʥʳ, ʩʝʪʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʦʣʠʤʝʨʠʟʘʮʠʷ, ʧʝʯʘʪʴ, ʨʦʪʘʮʠʷ, 

ʚʳʩʦʢʦ ʢʘʣʘʥʜʨʠʨʦʚʘʥʥʘʷ ʙʫʤʘʛʘ. 

Keywords: Neurons, networks, mathematical modeling, polymerization, printing, rotation, highly calenderer 

paper. 

 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʥʦʚʫʶ ʠ ʚʝʩʴʤʘ ʤʥʦʛʦʦʙʝʱʘʶʱʫʶ ʠʥʥʦʚʘ-

ʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʜʘʶʱʫʶ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʉʚʦʠ ʧʝʨʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʦʢʘʟʘʣʠ ʚ ʦʙʣʘʩʪʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʢ ʵʪʦʤʫ ʜʦʙʘʚʠ-

ʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʤʝʪʦʜʘʭ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ɹʣʘʛʦʜʘʨʷ ʘʜʘʧʪʠʚʥʦʩʪʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʥʝʣʠʥʝʡʥʳʝ ʧʨʦ-

ʮʝʩʩʳ ʠ ʨʘʙʦʪʘʪʴ ʩ ʟʘʰʫʤʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʨʝʰʝʥʠʷ 

ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʀʩʭʦʜʷ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʚ 

ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʘʢʠʭ ʚʦʧʨʦ-

ʩʘʭ, ʢʘʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʦʮʝʥʢʘ, ʢʦʥʪʨʦʣʴ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʞʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʥʫʞʜʘʶʪʩʷ ʚ ʵʬʬʝʢʪʠʚ-

ʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʧʨʦʛʥʦʟʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʡ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʝʡʨʦʩʝʪʷʭ ʧʦʟʚʦʣʷʶʪ ʩ 

ʙʦʣʴʰʠʤ ʫʩʧʝʭʦʤ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ɺ ʘʥʘʣʠʟʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʨʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʢʘʢ ʤʝʭʘʥʠʟʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʝʧʨʝʟʝʥʪʘ-

ʪʠʚʥʦʛʦ ʘʛʝʥʪʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʨʝʰʝʥʠʷ. ɹʣʘʛʦ-

ʜʘʨʷ ʩʚʦʠʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ ʥʝʡʨʦʩʝʪʠ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʮʝʣʴʶ ʨʘ-

ʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ 

ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʩʫʰʠʣʴ-

ʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʣʠʤʝʨʠʟʘʮʠʠ 

ʢʨʘʩʢʠ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ɺ ʧʦʣʠʛʨʘʬʠʠ ʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʠ ʩʦʧʫʪʩʪʚʫ-

ʶʱʠʝ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʢʦʥʝʯ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʘ ʠʤʝʥʥʦ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʣʠʛʨʘʬʠʯʝ-

ʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ɽʩʣʠ ʧʝʯʘʪʘʪʴ ʥʘ ʛʘʟʝʪʥʦʡ ʠʣʠ ʦʬ-

ʩʝʪʥʦʡ ʙʫʤʘʛʝ, ʪʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʴ 

ʩʫhʢʫ ʢʨʘʩʢʠ, ʪʘʢ ʢʘʢ ʢʨʘʩʢʘ ʧʨʦʚʘʣʠʚʘʝʪʩʷ ʚ ʧʦ-

ʣʦʪʥʦ. ɽʩʣʠ ʧʝʯʘʪʘʪʴ ʥʘ ʛʣʷʥʮʝʚʦʡ ï ʚʳʩʦʢʦ ʢʘ-

ʣʘʥʜʨʠʨʦʚʘʥʥʦʡ - ʙʫʤʘʛʝ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʠʥʬʨʘʢʨʘʩʥʫʶ ʩʫʰʢʫ ʠʣʠ ʛʘʟʦʚʫʶ ʧʝʯʴ, ʜʣʷ 

ʟʘʧʝʢʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʦ ʫ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʩʚʝʪʘ ʝʩʪʴ ʩʚʦʠ ʧʨʦʙʣʝʤʳ: ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ 

ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʦʥʘ ʥʝ-

ʣʠʥʝʡʥʘʷ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʢʨʘʩʢʘ 

ʥʝ ʧʦʣʠʤʝʨʠʟʫʝʪʩʷ ʠ ʩʤʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʟʘ-

ʛʨʷʟʥʝʥʠʶ ʚʘʣʠʢʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʟ-ʟʘ ʯʝʛʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʧʦʚʪʦʨʥʫʶ ʯʠʩʪʢʫ. ɽʩʣʠ 

ʠʟʣʫʯʝʥʠʝ ʠʟʙʳʪʦʯʥʦʝ, ʪʦ ʦʧʷʪʴ ʞʝ ʢʨʘʩʢʘ ʥʝ ʧʦʣʠ-

ʤʝʨʠʟʫʝʪʩʷ, ʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʛʫʩʪʫʶ ʤʘʩʩʫ, ʢʦʪʦ-

ʨʘʷ ʩʤʘʟʳʚʘʝʪʩʷ ʠ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ 

ʬʦʨʤʠʨʦʚʘʪʴ ʧʘʯʢʠ ʛʘʟʝʪ. ʏʪʦ ʙʳ ʧʦʜʦʙʨʘʪʴ ʥʝʦʙ-

ʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʣʫʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠ-

ʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʞʜʝ-

ʥʠʷ ʧʦʣʦʪʥʘ, ʰʠʨʠʥʘ ʧʦʣʦʪʥʘ, ʚʣʘʞʥʦʩʪʴ ʧʦʤʝʱʝ-

ʥʠʷ, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ 

ʚʦʜʳ (ʦʥʘ ʫʯʘʩʪʚʫʝʪ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ 

ʧʨʠ ʧʝʯʘʪʠ), ʧʣʦʪʥʦʩʪʴ ʙʫʤʘʛʠ, ʪʦʣʱʠʥʘ ʩʣʦʷ 

ʢʨʘʩʢʠ. 

ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʙʳʣ 

ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1. ɻʨʘʬʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

 

ɹʳʣ ʧʦʜʦʙʨʘʥ ʨʘʟʤʝʨ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʧʝʨʮʝʧʪʨʦʥʘ ʜʣʷ ʩʣʫʯʘʷ ʩ ʦʜʥʠʤ ʩʢʨʳʪʳʤ ʩʣʦʝʤ, ʥʘ ʦʩʥʦʚʝ ʢʦ-

ʪʦʨʦʛʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʝʪ ʜʝʚʷʪʴ ʧʝʨʮʝʧʪʨʦʥʦʚ (ʨʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

 

ʀʪʘʢ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʟʘʥʝʩʝ-

ʥʠʝʤ ʜʘʥʥʳʭ ʚ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟ-

ʤʦʞʥʳʤ ʥʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʦ-

ʪʦʢʘ ʩ ʫʯʝʪʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʚʝʜʝʥʠʷ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʠʥʬʨʘʢʨʘʩʥʳʭ ʩʫʰʝʢ. ʇʦʷʚʣʷ-

ʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʤʦʱʥʦʩʪʴ ʠʥʬʨʘʢʨʘʩʥʳʭ ʣʘʤʧ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʪʨʝʙʫʶʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʥʘʭʦʞʜʝʥʠʷ ʨʝʰʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʠʣʦʩʴ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠ-

ʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ ʥʘʜ ʜʝʩʢʪʦʧʥʳʤʠ ʚʝʨʩʠʷʤʠ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

Abstract 

The purpose of the article was the consideration of advantages of cloud-based customer relationship man-

agement systems over desktop versions of these products. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦ-

ʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ. 

Keywords: software; cloud computing, customer relationship management systems. 

 

ʇʦ ʧʨʦʛʥʦʟʘʤ ʢʦʤʧʘʥʠʠ Gartner, ʦʙʲʝʤ ʤʠʨʦ-

ʚʦʛʦ ʨʳʥʢʘ çʦʙʣʘʯʥʳʭè ʫʩʣʫʛ ʚ 2013 ʛʦʜʫ ʫʚʝʣʠ-

ʯʠʪʩʷ ʥʘ 18,5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʦʛʦʜʥʠʤ ʠ ʩʦ-

ʩʪʘʚʠʪ $131 ʤʣʨʜ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʝʛʤʝʥʪ IaaS (ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʢʘʢ ʩʝʨʚʠʩ), ʚʢʣʶʯʘʶʱʠʡ ʫʩʣʫʛʠ çʦʙʣʘʯʥʦʛʦè ʭʨʘ-

ʥʝʥʠʷ ʠ ʧʝʯʘʪʠ ʜʘʥʥʳʭ: ʚʳʨʫʯʢʘ ʟʜʝʩʴ ʚ 2012 ʛʦʜʫ 

ʧʦʜʥʷʣʘʩʴ ʥʘ 42,4%, ʜʦ $6,1 ʤʣʨʜ, ʘ ʚ 2015 ʛʦʜʫ 

ʦʞʠʜʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʥʘ ʫʨʦʚʥʝ $10 ʤʣʨʜ (+47,3% 

ʢ 2014 ʛʦʜʫ). ɺ Gartner ʫʚʝʨʝʥʳ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʨʘʟʥʳʝ ʦʙʲʝʤʳ ʧʦ ʩʝʛʤʝʥʪʘʤ ʨʳʥʢʘ, ʨʘʩʪʫʱʠʡ 

ʩʧʨʦʩ ʥʘ çʦʙʣʘʯʥʳʝè ʫʩʣʫʛʠ ʦʞʠʜʘʝʪʩʷ ʧʦ ʚʩʝʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ. ʇʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ ʢʦʤʧʘʥʠʠ 

VMware, ʝʚʨʦʧʝʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʪʨʘʪʠʪʴ ʥʘ 

çʦʙʣʘʯʥʳʝè ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʪʴ ʩʚʦʠʭ IT-ʙʶʜʞʝʪʦʚ 

[1]. 

ɽʩʪʴ ʤʥʦʛʦ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʥʘ 

ʢʦʥʮʝʧʮʠʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ ʢʘʢ ʫʩʣʫʛʘ (IaaS), ʧʣʘʪʬʦʨʤʘ ʢʘʢ ʫʩʣʫʛʘ 

(PaaS) ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʫʩʣʫʛʘ 

(SaaS), ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥ-

ʪʝʨʥʝʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦ-

ʨʳʝ ʧʨʝʜʣʘʛʘʶʪ ʥʦʚʳʡ ʚʠʜ ʫʩʣʫʛ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʂʦʥʮʝʧʮʠʷ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʦʚʳʰʘʝʪ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ ʟʘ ʩʯʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨ, ʧʣʘʪʬʦʨʤ ʠ ʧʨʠʣʦʞʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ 

ʫʩʣʫʛ. ɺ ʦʙʱʠʭ ʯʝʨʪʘʭ ʝʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ 

ʧʨʠʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝ-

ʩʫʨʩʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʫʛ ʚ ʩʨʝʜʝ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʦʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʤʧʘʥʠʠ, ʩ ʦʧʣʘʪʦʡ ʧʦ 

ʤʝʨʝ ʧʦʪʨʝʙʣʝʥʠʷ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʣʠ ʢʦʤʧʘʥʠʷ 

ʧʦʣʴʟʫʝʪʩʷ ʠ ʦʧʣʘʯʠʚʘʝʪ ʪʦʣʴʢʦ ʪʦʪ ʦʙʲʝʤ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʦʙʭʦʜʠʤ. ʇʨʠ ʵʪʦʤ 

ʣʶʙʳʝ ʨʝʩʫʨʩʳ ʦʙʣʘʢʘ ʧʦʩʪʦʷʥʥʦ ʜʦʩʪʫʧʥʳ ʯʝʨʝʟ 

ʩʝʪʴ ʀʥʪʝʨʥʝʪ, ʥʝ ʥʫʞʥʦ ʙʝʩʧʦʢʦʠʪʴʩʷ ʧʨʠ ʵʪʦʤ ʦʙ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʵʪʠʭ ʨʝʩʫʨʩʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʦ ʩʣʦʞʥʦʩʪʷʤʠ ʚ ʧʨʠ-

ʤʝʥʝʥʠʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʨʘʤʢʘʭ ʪʨʘʜʠʮʠ-

ʦʥʥʳʭ ʦʪʨʘʩʣʝʚʳʭ ʨʝʰʝʥʠʡ. 

ʉʝʛʤʝʥʪ çʦʙʣʘʯʥʳʭè ʫʩʣʫʛ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ 

ʙʫʜʝʪ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʜʣʷ ʨʦʩʪʘ ʚʩʝʛʦ IT-ʨʳʥʢʘ 

ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ, ʘ ʢ 2015 ʛʦʜʫ ʦʙʦʨʦʪ ʵʪʦʛʦ 

ʩʝʛʤʝʥʪʘ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʩʦʩʪʘʚʠʪ 95 ʤʠʣ-

ʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. 

ʉʝʡʯʘʩ çʦʙʣʘʯʥʳʝè ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʪʦʨʦʥʥʠʭ 

ʩʝʨʚʝʨʘʭ, ʧʝʨʝʭʦʜʷʪ ʠʟ ʨʘʟʨʷʜʘ çʥʝʦʙʳʯʥʳʭè ʚ ʨʝ-

ʛʫʣʷʨʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠ ʧʦʚʩʝʜʥʝʚʥʳʝ. ʆʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʢ çʦʙʣʘʯʥʳʤè ʫʩʣʫʛʘʤ ʧʨʦʷʚʣʷʶʪ ʩʝʡʯʘʩ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʛʦʩʦʨʛʘʥʳ, ʘ ʠʟ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʥʘʠʙʦ-

ʣʝʝ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ çʦʙʣʘʯʥʳʭè 

ʩʝʨʚʠʩʦʚ Google. 

ʈʝʰʝʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʙʘʟʝ ʦʙʣʘʯʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʆʜ-

ʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ çʦʙʣʘʢʦʚè ʷʚʣʷʝʪʩʷ ʤʘʩʰʪʘ-

ʙʠʨʫʝʤʦʩʪʴ. ɺ ʦʙʣʘʢʝ ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʣʶʙʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʠʣʦʞʝʥʠʡ, ʟʘ ʩʯʝʪ ʯʝʛʦ 

ʦʥʠ ʚʳʜʝʨʞʠʚʘʝʪ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʥʘʛʨʫʟʢʫ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʟʘʧʫʩʢʘ ʤʥʦʞʝ-

ʩʪʚʘ ʵʢʟʝʤʧʣʷʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʠʧʦʚʦʝ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʙʱʫʶ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ ʠ 

ʫʧʨʦʱʘʝʪ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺʘʞʥʝʡʰʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʣʘʯʥʦʛʦ ʨʝʰʝ-

ʥʠʷ ï ɻ ʣʘʩʪʠʯʥʦʩʪʴ. ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ ʨʝʰʝʥʠʷ 

ʚ ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʦʡ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʝʝ 

ʥʫʞʥʦ ʥʘʨʘʩʪʠʪʴ, ʯʪʦ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ ʠ ʠʥʚʝʩʪʠ-

ʮʠʡ. ɼʣʷ ʥʘʨʘʱʠʚʘʥʠʷ ʦʙʣʘʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʥʫʞʥʦ ʚʩʝʛʦ ʣʠʰʴ ʠʟʤʝʥʠʪʴ ʥʘʩʪʨʦʡʢʠ, ʟʘʧʫʩʪʠʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ, ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʟʘʢʫʧʢʠ ʠ ʥʘʩʪʨʦʡʢʠ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʠ ʇʆ, ʚʳʧʦʣʥʷʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ. 

ʆʧʣʘʪʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʩʫʨʩʦʚ ï ɻ ʪʦ ʝʱʝ ʦʜʠʥ 

ʘʪʨʠʙʫʪ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʝʨʝ-

ʚʦʜʠʪʴ ʯʘʩʪʴ ʢʘʧʠʪʘʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʚ ʦʧʝʨʘʮʠʦʥ-

ʥʳʝ. ʇʨʠʦʙʨʝʪʘʷ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʨʝʩʫʨ-

ʩʦʚ, ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʘʙʦʪʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦ-

ʩʢʦʣʴʢʫ ʦʙʣʘʯʥʳʡ ʧʦʩʪʘʚʱʠʢ ʠ ʟʘʢʘʟʯʠʢ ʩʦʚʤʝʩʪʥʦ 
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ʚʝʜʫʪ ʪʦʯʥʳʡ ʙʠʣʣʠʥʛ ʠ ʫʯʝʪ ʨʝʩʫʨʩʦʚ, ʧʣʘʥʠʨʦʚʘ-

ʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʧʦʜʜʝʨʞʢʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʢʦʧʝʡʢʠ. ʆʙʣʘʢʦ ï ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʦʙʲʝʤʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ 

ʧʨʝʜʩʢʘʟʫʝʤʦʡ ʮʝʥʝ (ʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʜʝʨ-

ʞʠʚʘʪʴ ʙʦʣʴʰʠʝ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʮʝʥʪʨʳ ʦʙʨʘ-

ʙʦʪʢʠ ʜʘʥʥʳʭ). 

ɹʠʟʥʝʩ-ʤʦʜʝʣʴ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʙʨʘ-

ʙʦʪʢʠ ʜʘʥʥʳʭ ï ʧʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ, ʚ 10 ʨʘʟ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʩʝ ʨʘʟʨʘ-

ʙʦʪʯʠʢʠ ʥʘʟʳʚʘʶʪ ʠ ʚʳʩʦʢʫʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʀʊ-

ʧʨʦʮʝʩʩʦʚ. ʂ ʪʦʤʫ ʞʝ ʦʙʣʘʯʥʳʝ ʮʝʥʪʨʳ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʧʦʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʵʢʦ-

ʥʦʤʠʪʴ ʥʘ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ. 

ʄʠʨʦʚʦʡ ʨʳʥʦʢ ʦʙʣʘʯʥʳʭ ʨʝʰʝʥʠʡ ʠ ʫʩʣʫʛ 

ʨʘʩʪʝʪ ʥʘʩʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦ, ʯʪʦ ʧʨʝʜʩʢʘʟʘʪʴ ʪʝʤʧ 

ʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʜʦʚʦʣʴʥʦ 

ʪʨʫʜʥʦ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʝ ʚʝʜʫʱʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʢʦʤʧʘʥʠʡ ʧʦʨʦʡ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʚʩʝ ʦʥʠ ʬʠʢʩʠʨʫʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʪʝʥʜʝʥʮʠʠ: ʙʳʩʪ-

ʨʳʡ ʪʝʤʧ ʨʦʩʪʘ ʨʘʩʭʦʜʦʚ ʥʘ cloud computing, ʘ 

ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʨʳʥʢʘ ʩʝʨʚʠʩʦʚ, ʎʆɼʦʚ ʠ 

ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ. 

ʅʘʧʨʠʤʝʨ, ʚ IDC ʦʞʠʜʘʣʠ, ʯʪʦ ʤʠʨʦʚʳʝ ʨʘʩ-

ʭʦʜʳ ʥʘ ʧʫʙʣʠʯʥʳʝ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʧʨʝʚʳʩʷʪ 

$40 ʤʣʨʜ ʚ 2012 ʛʦʜʫ, ʘ ʢ 2016 ʛʦʜʫ, ʧʦ ʧʨʦʛʥʦʟʘʤ 

IDC, ʤʦʛʫʪ ʜʦʩʪʠʛʥʫʪʴ ʫʞʝ $100 ʤʣʨʜ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ $40 ʤʣʨʜ ʚ 2012 ʛʦʜʫ. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ 

ʧʨʠʨʦʩʪʘ ʵʪʦʛʦ ʨʳʥʢʘ ʚ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2016 ʛʦʜ 

ʩʦʩʪʘʚʠʪ 26,4%, ʯʪʦ ʚ ʧʷʪʴ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʪʝʤʧʳ ʨʦ-

ʩʪʘ ʀʊ ʠʥʜʫʩʪʨʠʠ ʚ ʮʝʣʦʤ. 

ɼʨʫʛʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ, Gartner, ʧʨʦ-

ʛʥʦʟʠʨʫʝʪ, ʯʪʦ ʛʣʦʙʘʣʴʥʳʝ ʜʦʭʦʜʳ ʦʪ ʧʨʦʜʘʞ ʫʩʣʫʛ 

software-as-a-service (SaaS) ʚ 2012 ʛʦʜʫ ʚʳʨʘʩʪʫʪ ʥʘ 

17,9% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ ʠ ʜʦʩʪʠʛʥʫʪ 

$14,5 ʤʣʨʜ. ʊʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʩʦʭʨʘʥʠʪʩʷ ʚʧʣʦʪʴ ʜʦ 

2015 ʛʦʜʘ, ʢʦʛʜʘ ʦʙʲʝʤ ʨʳʥʢʘ ʜʦʩʪʠʛʥʝʪ $22,1 ʤʣʨʜ. 

ʈʦʩʪ ʨʳʥʢʘ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ ʈʦʩʩʠʠ ʚ 2013 ʛʦʜʫ 

ʧʨʝʚʳʩʠʣ 70% - ʙʦʣʝʝ 13 ʤʣʨʜ.ʨʫʙ. ɼʨʘʡʚʝʨʘʤʠ ʨʦ-

ʩʪʘ ʩʪʘʣʠ ʨʘʟʚʠʪʠʝ ʫʩʣʫʛ ʚ ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ ʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ. ʆʞʠʜʘʝʤʳʡ 

ʨʦʩʪ ʨʳʥʢʘ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ 27%, ʩʥʠ-

ʞʝʥʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʟʘʢʘʟʯʠʢʠ ʙʫʜʫʪ ʧʨʦʷʚ-

ʣʷʪʴ ʢ ʨʝʰʝʥʠʷʤ IaaS (ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ ʩʝʨʚʠʩ) 

ʠ SaaS (ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʩʝʨʚʠʩ). ʉʦ-

ʛʣʘʩʥʦ ʧʨʦʛʥʦʟʫ, ʩʨʝʜʥʠʡ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʵʪʠʭ ʩʝʛ-

ʤʝʥʪʦʚ ʨʳʥʢʘ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 40% ʠ 50% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʦʥʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʫʜʫʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʥʘ 

ʨʳʥʢʝ. ʇʦʩʪʝʧʝʥʥʦ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʩʧʨʦʩ ʥʘ ʨʝʰʝ-

ʥʠʷ PaaS (ʧʣʘʪʬʦʨʤʘ ʢʘʢ ʫʩʣʫʛʘ) ʠ BPaaS (ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʳ ʢʘʢ ʫʩʣʫʛʘ), ʢʦʪʦʨʳʝ ʧʦʢʘ ʨʘʟʚʠʚʘʶʪʩʷ 

ʪʦʣʴʢʦ ʥʘ ʟʘʨʫʙʝʞʥʳʭ ʨʳʥʢʘʭ. 

ʌʦʨʤʠʨʫʶʱʠʡʩʷ ʨʳʥʦʢ ʫʩʣʫʛ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦ-

ʩʪʨʦʝʥʠʝʤ ʦʙʣʘʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʙʫʜʝʪ ʨʘʟʚʠ-

ʚʘʪʴʩʷ ʥʝ ʤʝʥʝʝ ʘʢʪʠʚʥʦ ʠ ʢ 2016 ʛʦʜʫ ʧʨʝʚʳʩʠʪ 

ʦʙʲʝʤ ʨʳʥʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ. ʕʪʦ 

ʧʨʦʠʟʦʡʜʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʦʙʲʝʤʘ 

ʫʩʣʫʛ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ çʦʙʣʘʢʦʚè, ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʢʘʩʪʦʤʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʤʠʛʨʘʮʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʦʙʣʘʯʥʫʶ.  

ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʜʦʣʷ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛ ʜʦʩʪʠʛʥʝʪ 

13% ʦʪ ʨʳʥʢʘ ʀʊ-ʫʩʣʫʛ ʈʦʩʩʠʠ [2][3]. 

ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʘʤ NIST, ʦʙʣʘʯʥʳʤ ʤʦʞʝʪ 

ʥʘʟʳʚʘʪʴʩʷ ʪʦʣʴʢʦ ʨʝʰʝʥʠʝ, ʦʙʣʘʜʘʶʱʝʝ ʩʣʝʜʫʶ-

ʱʠʤ ʥʘʙʦʨʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ 

ʪʨʝʙʦʚʘʥʠʶ, ʰʠʨʦʢʠʡ ʩʝʪʝʚʦʡ ʢʘʥʘʣ, ʧʦʜʜʝʨʞʢʘ 

ʧʫʣʦʚ ʨʝʩʫʨʩʦʚ, ʙʳʩʪʨʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʵʣʘ-

ʩʪʠʯʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ 

ʩʝʨʚʠʩʦʚ. NIST ʦʧʨʝʜʝʣʷʝʪ ʪʘʢʞʝ ʪʨʠ ʫʨʦʚʥʷ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ð IaaS (ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ ʩʝʨʚʠʩ), SaaS 

(ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʩʝʨʚʠʩ) ʠ PaaS 

(ʧʣʘʪʬʦʨʤʘ ʢʘʢ ʩʝʨʚʠʩ).  

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʝ ʧʨʝʜʲʷʚʣʷʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʦʙʣʘʢʘè ʧʦ 

NIST: 

ʉʘʤʦʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʟʘʧʨʦʩʫ (On-Demand 

Self-Service). ʅʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʳʩʪʨʦʛʦ ʚʳʜʝʣʝʥʠʷ ʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʨʝʩʫʨʩʦʚ ʧʦ 

ʪʨʝʙʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʫʶ ʛʨʘʥʫʣʷʨʥʦʩʪʴ 

ʨʘʟʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʟʘʧʨʦʩʦʚ. ʊʘʢʞʝ ʚʘʞʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʡ ʨʝʢʦʥʬʠʛʫʨʘʮʠʠ, ʪ.ʢ. 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʥʦʚʦʛʦ ʟʘʧʨʦʩʘ ʥʝ ʜʦʣʞʥʦ ʧʨʠʚʦ-

ʜʠʪʴ ʢ ʧʨʠʦʩʪʘʥʦʚʢʝ ʩʝʨʚʠʩʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫ-

ʯʠʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪ.ʝ. ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ.  

ɼʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʧʦ ʩʝʪʠ (Broad Network 

Access). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʜʦʣʞʥʘ ʙʳʪʴ ʩʝʪʴ. 

ʇʨʠʯʝʤ ʚ ʠʜʝʘʣʝ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʝʜʠʥʳʤ ʪʨʘʥʩʧʦʨ-

ʪʦʤ ʜʣʷ ʚʩʝʭ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ: ʦʪ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ ʢ 

ʩʝʨʚʝʨʘʤ, ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ, ʦʪ ʩʝʨʚʝʨʦʚ ʢ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷʤ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʝʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʥʘʜʝʞʥʦʩʪʠ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ, ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʧʨʠ ʵʪʦʤ ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʘʩʪʘʶʪ. 

ʊʘʢʞʝ  

ʆʙʲʝʜʠʥʝʥʠʝ ʨʝʩʫʨʩʦʚ ʚ ʧʫʣʳ. ɺʦʟʤʦʞ-

ʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʨʝʢʦʥʬʠʛʫʨʘ-

ʮʠʠ (Rapid Elasticity). ʇʦʩʪʘʚʱʠʢ ʦʙʲʝʜʠʥʷʝʪ ʩʚʦʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚ ʧʫʣ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʘʨʝʥʜʳ (Multi-tenancy). ʈʘʟʣʠʯʥʳʝ 

ʬʠʟʠʯʝʩʢʠʝ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʜʠʥʘʤʠʯʝʩʢʠ 

ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʀʟʤʝʨʷʝʤʦʩʪʴ ʫʩʣʫʛ (Measured Service). ʉʠ-

ʩʪʝʤʳ ʩʢʚʦʟʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ ʧʦʪʨʝʙ-

ʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ. 

ʄʦʜʝʣʠ ʦʙʩʣʫʞʠʚʘʥʠʷ: 

1. Cloud Software as a Service (SaaS) ï ʦʙʣʘʯ-

ʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʫʩʣʫʛʘ, ʜʘʣʝʝ 

çʇʆ ʢʘʢ ʫʩʣʫʛʘè; 

2. Cloud Platform as a Service (PaaS) ï ʦʙʣʘʯ-

ʥʘʷ ʧʣʘʪʬʦʨʤʘ ʢʘʢ ʫʩʣʫʛʘ; 

3. Cloud Infrastructure as a Service (IaaS) ï ʦʙ-

ʣʘʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ ʫʩʣʫʛʘ. 

ʈʘʩʢʨʦʝʤ ʪʦʣʴʢʦ ʧʝʨʚʫʶ ʤʦʜʝʣʴ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʢʘʢ ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. ʇʆ ʢʘʢ 

ʫʩʣʫʛʘ (SaaS) ï ʵʪʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʶ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʧʦʩʪʘʚ-
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ʱʠʢʘ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʥʘ ʦʙʣʘʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʝ. ɼʦʩʪʫʧ ʢ ʧʨʠʣʦʞʝʥʠʷʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʨʘʟ-

ʣʠʯʥʳʭ ʢʣʠʝʥʪʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʪʦʥ-

ʢʦʛʦ ʢʣʠʝʥʪʘ, ʥʘʧʨʠʤʝʨ, ʚʝʙ-ʙʨʘʫʟʝʨ. ʇʦʪʨʝʙʠʪʝʣʴ 

ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʠ ʥʝ ʫʧʨʘʚʣʷʝʪ ʦʙʣʘʯʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʟʘʧʫʱʝʥʦ ʧʨʠʣʦʞʝʥʠʝ, 

ʚʢʣʶʯʘʷ ʩʝʪʴ, ʩʝʨʚʝʨʘ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʭʨʘ-

ʥʠʣʠʱʘ ʜʘʥʥʳʭ ʠ ʜʘʞʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʣʦʞʝʥʠʷ [4] 

[5].  

ɹʠʟʥʝʩ-ʤʦʜʝʣʴ çʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ 

ʩʝʨʚʠʩè, ʜʚʠʞʠʤʘʷ ʩʪʨʝʤʣʝʥʠʝʤ ʩʥʠʟʠʪʴ ʀʊ-

ʟʘʪʨʘʪʳ ʠ ʫʩʠʣʠʷ, ʧʨʠʚʣʝʢʘʝʪ ʚʩʝ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ 

ʚ ʠʥʜʫʩʪʨʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʨʘʤʢʘʭ 

ʵʪʦʡ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʧʠʩʢʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʥʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʘ ʧʦʜʧʠʩʳʚʘʝʪʩʷ ʥʘ ʦʙʱʝʝ 

ʨʝʰʝʥʠʝ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʝ ʫʜʘʣʝʥʥʦ. ʄʦʜʝʣʴ SaaS 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʀʊ-ʟʘʪʨʘʪʳ, ʧʦʩʢʦʣʴʢʫ ʦʪʧʘʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʜʝʨʞʢʠ ʤʥʦʞʝʩʪʚʘ ʧʣʘʪʬʦʨʤ ʠ 

ʚʝʨʩʠʡ. ʅʦ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʠ ʧʨʦʮʝʩʩʳ ʨʘʟʤʝʱʘ-

ʶʪʩʷ ʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʘʞʥʝʡʰʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʚ 

ʘʨʭʠʪʝʢʪʫʨʝ SaaS ʩʪʘʥʦʚʠʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ 

ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ Saas ʦʪ ʢʦʤʧʘʥʠʷ IBM. 

ʂ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʳʭ SaaS-

ʧʨʠʣʦʞʝʥʠʡ ʩ ʩʦʚʤʝʩʪʥʦʡ ʘʨʝʥʜʦʡ ʧʨʝʜʲʷʚʣʷʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʪʨʝʙʦʚʘʥʠʡ: 

1. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʟʘʱʠʪʫ ʠ 
ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʜʣʷ ʬʫʥʢʮʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʧʦʣʥʦʤʦʯʠʷʭ. 

2.  ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʨʘʟʤʝ-

ʱʘʪʴʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷ-

ʪʠʷ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʤʝʭʘʥʠʟʤʳ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʘʥʥʳʭ, ʨʘʟʤʝʱʝʥʥʳʭ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʩʨʝʜʝ, ʠ ʘʚʪʦʨʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥ-

ʥʳʭ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʦ 

ʪʨʝʙʦʚʘʥʠʶ. 

3.  ɺ ʩʠʣʫ ʩʪʨʦʛʠʭ ʪʨʝʙʦʚʘʥʠʡ ʘʨʝʥʜʘʪʦʨʦʚ ʢ 

ʠʟʦʣʷʮʠʠ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʥʝʥʠʶ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝ-

ʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʨʘʟʤʝ-

ʱʘʪʴʩʷ ʚ ʚʳʜʝʣʝʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʷʝ-

ʤʦʡ ʢʘʞʜʦʤʫ ʠʟ ʘʨʝʥʜʘʪʦʨʦʚ ʧʦ ʪʨʝʙʦʚʘʥʠʶ.  

4. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʤʝʭʘʥʠʟʤ 
ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʦʙ-

ʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʭʝʤʘʤʠ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʥʘʩʪʨʦʝʥʥʳʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʘʨʝʥʜʘ-

ʪʦʨʘ, ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʧʦʣʴʟʦʚʘʪʝʣʠ. 

5.  ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʤʝʭʘʥʠʟʤ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʢʘʞʜʦʛʦ ʘʨʝʥʜʘʪʦʨʘ 

ʩʦʟʜʘʚʘʪʴ, ʠʟʤʝʥʷʪʴ ʠ ʫʜʘʣʷʪʴ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ ʜʘʥʥʦʛʦ ʘʨʝʥʜʘʪʦʨʘ ʚ ʢʘʪʘʣʦʛʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʭ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ. 

ʉʝʨʚʠʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ çʦʙʣʘʢʘè 

1. ʄʝʞʩʝʪʝʚʦʝ ʵʢʨʘʥʠʨʦʚʘʥʠʝ (Firewall), 

2. ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʪʦʨʞʝʥʠʡ (IDS / IPS), 

3. ʉʦʟʜʘʥʠʝ ʟʘʱʠʱʝʥʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ (VPN 
/ SSL VPN), 

4. ɿʘʱʠʪʘ ʦʪ ʘʪʘʢ ʪʠʧʘ çʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘ-
ʥʠʠè (DoS / DDoS), 

5. ɸʥʪʠʚʠʨʫʩʥʘʷ ʟʘʱʠʪʘ, 

6. ɸʥʪʠʩʧʘʤ-ʟʘʱʠʪʘ. 

ʉʝʨʚʠʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʙʘʟʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʫʟʣʘ ʟʘʱʠʪʳ, ʚʳʧʦʣʥʷʶʱʝʛʦ 

ʪʘʢʞʝ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ ʩʘʤʦʛʦ çʦʙʣʘʢʘè. ɸʨʭʠʪʝʢ-

ʪʫʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʟʘ-

ʱʠʪʳ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʚʠʨʪʫʘʣʴʥʳʡ ʜʘʪʘ-ʮʝʥʪʨ, ʧʦʟ-

ʚʦʣʷʶʱʠʭ ʨʘʟʛʨʘʥʠʯʠʚʘʪʴ ʨʝʩʫʨʩʳ ʢʣʠʝʥʪʦʚ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʩʝʨʚʠʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʣʠʝʥʪʘʤ ʜʣʷ ʟʘʱʠʪʳ ʨʝʩʫʨʩʦʚ, 

ʨʘʟʤʝʱʘʝʤʳʭ ʚ çʦʙʣʘʢʝè. 

ʈʘʩʩʤʦʪʨʠʤ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ 

ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʪʝʨʠ ʜʘʥʥʳʭ ʠʣʠ ʥʝʩʘʥʢʮʠʦ-

ʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʠ ʩʨʘʚʥʠʤ ʢʣʘʩʩʠʯʝʩʢʦʝ ʩʝʨ-

ʚʝʨʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ ʦʙʣʘʯʥʦʝ. 

¶ ʂʨʘʞʘ ʜʘʥʥʳʭ ï ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤ ʩʦʪʨʫʜ-

ʥʠʢʘʤ ʢʦʤʧʘʥʠʠ ʠʟʚʝʩʪʥʦ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʡ ʩʝʨʚʝʨ, ʠ ʢʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʥʝʤ ʭʨʘ-

ʥʠʪʩʷ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʝʛʦ ʤʦʞʥʦ ʚʳʢʨʘʩʪʴ, ʠʥʬʦʨ-

ʤʘʮʠʶ ʤʦʞʥʦ ʩʢʦʧʠʨʦʚʘʪʴ, ʢ ʩʝʨʚʝʨʫ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʧʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠ ʫʜʘʣʝʥʥʦ. ɺ 

ʩʣʫʯʘʝ ʩ ʦʙʣʘʢʦʤ ʥʠʢʪʦ ʥʝ ʟʥʘʝʪ, ʛʜʝ ʢʦʥʢʨʝʪʥʦ ʭʨʘ-

ʥʷʪʩʷ ʚʘʰʠ ʜʘʥʥʳʝ, ʢ ʥʠʤ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʬʠʟʠʯʝʩʢʠʡ ʜʦʩʪʫʧ. 

¶ ʇʦʨʯʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʝʩʣʠ ʢʦʤʧʘʥʠʷ ʭʨʘ-

ʥʠʪ ʜʘʥʥʳʝ ʥʘ ʣʦʢʘʣʴʥʦʤ ʩʝʨʚʝʨʝ, ʦʥʠ ʥʝ ʟʘʩʪʨʘʭʦ-

ʚʘʥʳ ʦʪ ʚʳʭʦʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʩʪʨʦʷ, ʦʩʦʙʝʥʥʦ 

ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ. ɽʩʣʠ ʫ ʬʠʨʤʳ ʥʘʣʘʞʝʥʘ ʩʠʩʪʝʤʘ 

ʜʫʙʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʝʨʚ-

ʥʳʭ ʢʦʧʠʡ, ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʦʩʪʘʥʦʚʢʝ ʨʘʙʦʪʳ ʥʘ 1-2 

ʜʥʷ, ʚ ʠʥʦʡ ʩʠʪʫʘʮʠʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʨʷʥʳ 

ʙʝʟʚʦʟʚʨʘʪʥʦ. ɺ ʦʙʣʘʢʝ ʚʩʝ ʧʦʩʪʨʦʝʥʦ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦ ʧʦʪʝʨʷ ʜʘʥʥʳʭ ʠʟ-ʟʘ ʧʦʣʦʤʢʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʥʝʚʦʟʤʦʞʥʘ. ɺʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʭʦʜʠʪ ʨʝʛʫ-

ʣʷʨʥʫʶ ʧʨʦʚʝʨʢʫ, ʘ ʜʘʥʥʳʝ ʤʥʦʛʦʢʨʘʪʥʦ ʜʫʙʣʠʨʫ-

ʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʝʨʚʝʨʘʭ. ʂ ʧʨʠʤʝʨʫ, ʦʙʣʘʯʥʳʝ 

ʜʘʪʘ-ʮʝʥʪʨʳ Microsoft ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ ʥʝ ʙʦʣʝʝ 100 ʢʠʣʦʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʥʘʭʦ-

ʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʢʦʥʪʠʥʝʥʪʘʭ ð ʧʨʠʨʦʜʥʳʝ ʢʘʪʘ-

ʢʣʠʟʤʳ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʢʘʪʘʩʪʨʦʬʳ ʥʝ ʧʦʤʝʰʘʶʪ 

ʢʦʤʧʘʥʠʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʚ ʣʶʙʦʡ ʤʦ-

ʤʝʥʪ. 

¶ ʀʟʲʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴ-

ʥʳʤʠ ʦʨʛʘʥʘʤʠ ï ʚ ʩʣʫʯʘʝ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʦʙ-

ʣʘʢʝ ʥʠʢʪʦ ʥʝ ʩʤʦʞʝʪ ʧʨʠʡʪʠ ʠ ʦʧʝʯʘʪʘʪʴ ʩʝʨʚʝʨ. 

¶ ʂʠʙʝʨʘʪʘʢʘ ð ʚʟʣʦʤ ʜʘʥʥʳʭ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʢʘʞʜʘʷ ʢʠʙʝʨʘʪʘʢʘ ð ʵʪʦ ʩʦʣʠʜʥʳʡ ʙʶʜʞʝʪ. ʏʘʱʝ 

ʚʩʝʛʦ ʮʝʣʴʶ ʘʪʘʢ ʷʚʣʷʝʪʩʷ ʜʝʩʪʘʙʠʣʠʟʘʮʠʷ ʨʘʙʦʪʳ 

ʧʫʙʣʠʯʥʳʭ web-ʩʘʡʪʦʚ. ɽʩʣʠ ʘʪʘʢʘ ʩʦʚʝʨʰʘʝʪʩʷ ʥʘ 

ʘʢʢʘʫʥʪ ʚ ʧʨʠʚʘʪʥʦʡ ʟʦʥʝ, ʩʠʩʪʝʤʘ ʤʦʤʝʥʪʘʣʴʥʦ ʨʝ-

ʘʛʠʨʫʝʪ ʠ ʙʣʦʢʠʨʫʝʪ ʝʛʦ, ʩʦʦʙʱʘʷ ʦ ʧʦʧʳʪʢʝ ʚʟʣʦʤʘ 

ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʶ ʠ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ, ʤʝʥʷʝʪ ʨʝʢʚʠ-

ʟʠʪʳ ʜʦʩʪʫʧʘ, ʦʩʪʘʚʣʷʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʥʠ ʩ ʯʝʤ 

[4]. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦ ʪʨʝʙʦʚʘʥʠʶ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʟʘʢʘʟʯʠʢʫ ʚ ʘʨʝʥʜʫ ʠ ʚʩʝʛʜʘ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʦʧʣʘʪʫ. ɺ ʢʘʯʝʩʪʚʝ ʝʜʠ-

ʥʠʮʳ ʪʘʨʠʬʠʢʘʮʠʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʠ (ʧʨʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ CRM). ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʟʘʢʘʟʯʠʢʘʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥ-

ʥʳʝ ʤʦʜʝʣʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʦʧʣʘʯʠʚʘʪʴʩʷ ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ 

(ʥʘʧʨʠʤʝʨ, ʟʘʢʘʟʯʠʢ ʤʦʞʝʪ ʧʣʘʪʠʪʴ ʟʘ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ ʩʚʦʠʭ ʩʝʨʚʠʩʦʚ ʠ ʟʘ ʨʘʩʰʠʨʝʥʥʦʝ ʭʨʘʥʠʣʠʱʝ 

ʜʘʥʥʳʭ). 
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ʂʦʥʪʨʘʢʪ ʥʘ ʘʨʝʥʜʫ SaaS ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ 

ʪʦʣʴʢʦ ʦʧʣʘʪʫ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʇʆ, ʥʦ ʠ ʦʧʣʘʪʫ 

ʚʩʝʭ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʜʝʨʞʢʦʡ ʝʛʦ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ, ʦʙʥʦʚʣʝʥʠʝʤ ʠ ʟʘʱʠʪʦʡ ʜʘʥʥʳʭ. ʈʷʜ 

ʧʦʩʪʘʚʱʠʢʦʚ SaaS ʧʨʝʜʣʘʛʘʝʪ ʧʨʦʜʚʠʥʫʪʳʡ ʚʘʨʠ-

ʘʥʪ ʢʦʥʪʨʘʢʪʘ ʥʘ ʘʨʝʥʜʫ ð SLA (Service Level 

Agreement). ɺ ʪʘʢʠʭ ʢʦʥʪʨʘʢʪʘʭ ʬʠʢʩʠʨʫʶʪʩʷ ʧʘʨʘ-

ʤʝʪʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʇʆ. 

ʆʙʳʯʥʦ ʵʪʦ ʛʘʨʘʥʪʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʇʆ ʚ ʧʨʦʮʝʥʪʘʭ 

ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʃʫʯʰʠʝ ʮʝʥʪʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʩʧʦʩʦʙʥʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʇʆ ʥʝ ʤʝʥʝʝ 

99,5 % ʚʨʝʤʝʥʠ ʟʘ ʛʦʜ. 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʝ ʪʨʝʙʫʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʧʦʜ ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʟʘʢʘʟʯʠʢʘ, ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʣʘʪʸʞ ʟʘ ʇʆ ʤʦ-

ʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚʦʚʩʝ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʦʜʝʣʠ SaaS 

ʥʘʜ ʢʣʘʩʩʠʯʝʩʢʠʤ ʣʠʮʝʥʟʠʨʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ, ð ʝʩʣʠ ʣʠʮʝʥʟʠʷ ʥʘ 

ʇʆ ʧʣʘʪʥʘʷ, ð ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʘʯʘʣʴʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ʥʘ ʝʛʦ ʟʘʢʫʧʢʫ. ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʘʨʝʥʜ-

ʥʳʝ ʧʣʘʪʝʞʠ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ð ʦʙʳʯʥʦ ʦʥʠ ʞʸʩʪʢʦ ʧʨʦʧʠʩʳ-

ʚʘʶʪʩʷ ʚ ʜʦʛʦʚʦʨʝ ʠ ʧʦʪʦʤʫ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʢʘʟʫʝ-

ʤʳʤʠ. ʊʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʱʠʪʘ 

ʠʥʚʝʩʪʠʮʠʡ ʟʘʢʘʟʯʠʢʘ ʚ ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʦʛʨʘʤʤ-

ʥʳʡ ʧʨʦʜʫʢʪ. 

ʄʦʜʝʣʴ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ SaaS-ʨʝʰʝʥʠʡ, ʧʦʜʨʘ-

ʟʫʤʝʚʘʶʱʘʷ ʝʞʝʤʝʩʷʯʥʫʶ ʦʧʣʘʪʫ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʝʨʚʠʩʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʤʦ-

ʞʝʪ ʙʳʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ ʠʤʝʥʥʦ ʜʣʷ ʥʝʙʦʣʴʰʠʭ 

ʢʦʤʧʘʥʠʡ ʩʨʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ, ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʚʦ-

ʦʨʫʞʠʪʴ CRM ʩʠʩʪʝʤʦʡ ʥʝ ʩʦʪʥʠ ʠʣʠ ʪʳʩʷʯʠ, ʘ ʜʝ-

ʩʷʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [6] [7]. 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʠʣʦʩʴ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥ-

ʪʘʤʠ, ʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʥʘʜ ʜʝʩʢʪʦʧʥʳʤʠ ʚʝʨʩʠʷʤʠ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

Abstract 

The purpose of the article was the consideration of cloud-based customer relationship management systems, 

their advantages and disadvantages over desktop versions of these products. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦ-

ʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ. 

Keywords: software; cloud computing, customer relationship management systems. 

 

ɺ ʥʘʰʠ ʜʥʠ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʰʣʘ ʟʘʜʘʯʘ 

ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ, ʠ ʩ 

ʪʝʭ ʧʦʨ ʚʥʠʤʘʥʠʝ ʢ ʥʝʡ ʪʦʣʴʢʦ ʨʘʩʪʝʪ, ʪʘʢ ʢʘʢ ʧʨʝʜ-

ʧʨʠʷʪʠʷʤ ʥʫʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʪʴ ʜʚʝ ʟʘʜʘʯʠ: 

ʫʜʝʨʞʠʚʘʪʴ ʠʤʝʶʱʠʭʩʷ ʟʘʢʘʟʯʠʢʦʚ ʠ ʧʨʠʚʣʝʢʘʪʴ 

ʥʦʚʳʭ. ɺ ʵʪʦʤ ʠʤ ʧʦʤʦʛʘʶʪ ʩʠʩʪʝʤʳ CRM, ʢʦʪʦʨʳʝ 

ʫʞʝ ʜʘʚʥʦ ʟʘʥʷʣʠ ʧʨʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʢʦʨʧʦʨʘ-

ʪʠʚʥʦʤ ʀʊ-ʨʳʥʢʝ. ʅʦ ʪʝʧʝʨʴ ʧʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʩʪʦʠʪ ʚʦʧʨʦʩ: ʢʘʢʫʶ ʩʠʩʪʝʤʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ð ʪʨʘ-

ʜʠʮʠʦʥʥʫʶ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʥʘ ʩʚʦʝʡ ʧʣʦʱʘʜʢʝ, 
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ʠʣʠ ʦʙʣʘʯʥʫʶ, ʥʘʭʦʜʷʱʫʶʩʷ ʫ ʧʨʦʚʘʡʜʝʨʘ ʠ ʜʦ-

ʩʪʫʧʥʫʶ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʧʦ ʤʦʜʝʣʠ çʇʆ ʢʘʢ 

ʫʩʣʫʛʘè (Software as a Service, SaaS). 

ʉʫʜʷ ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʢʦʚ, ʦʙʣʘʯʥʳʡ ʧʦʜʭʦʜ 

ʩʝʡʯʘʩ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʥʘ ʨʳʥʢʝ CRM. ʊʘʢ, ʧʦ 

ʦʮʝʥʢʝ Gartner, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ SaaS-ʩʠʩʪʝʤʳ 

ʧʨʠʭʦʜʠʪʩʷ 35% ʚʥʝʜʨʝʥʠʡ CRM. ʍʦʪʷ ʦʙʣʘʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʢʘ ʟʘʥʠʤʘʶʪ ʧʦʨʷʜʢʘ ʪʨʝʪʠ ʨʳʥʢʘ 

CRM, ʧʦ ʪʝʤʧʫ ʨʦʩʪʘ ʵʪʦʪ ʩʝʛʤʝʥʪ ʚʪʨʦʝ ʦʧʝʨʝʞʘʝʪ 

ʩʝʢʪʦʨ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʦ ʧʨʦʛʥʦʟʫ, ʢ 2020-

ʤʫ ʠʭ ʜʦʣʷ ʚʳʨʘʩʪʝʪ ʜʦ 50%. ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʙʲʝʤʘ 

ʧʨʦʜʘʞ ʦʙʣʘʯʥʳʭ CRM ʩʠʩʪʝʤ, ʪʦ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ 

2012-ʤ ʦʥ ʩʦʩʪʘʚʠʪ 4,48 ʤʣʨʜ. ʜʦʣʣ., ʘ ʢ 2015-ʤʫ ʜʦ-

ʩʪʠʛʥʝʪ 6,3 ʤʣʨʜ. ʜʦʣʣ. ɺ ʈʦʩʩʠʠ, ʧʦ ʦʮʝʥʢʝ Gartner, 

ʥʘ ʦʙʣʘʯʥʳʝ ʨʝʰʝʥʠʷ ʧʦʢʘ ʧʨʠʭʦʜʠʪʩʷ ʣʠʰʴ 10% 

ʧʨʦʜʘʞ CRM. [1]  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʪ-

ʨʘʩʣʝʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ 

ʢʣʠʝʥʪʘʤʠ ʠʤʝʶʪ ʠ ʤʠʥʫʩʳ, ʠ ʧʣʶʩʳ. ʀʩʭʦʜʷ ʠʟ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʴ ʥʘ ʠʟʫʯʝʥʠʝ ʪʦʣʴʢʦ ʧʣʶʩʦʚ. ɸ ʠʤʝʶʪʩʷ ʣʠ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʧʣʶʩʳ ʦʙʣʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʦʪ ʣʦʢʘʣʴ-

ʥʦʡ ʨʝʘʣʠʟʘʮʠʠ? ʇʦʵʪʦʤʫ ʜʘʥʥʘʷ ʢʫʨʩʦʚʘʷ ʨʘʙʦʪʘ 

ʧʫʪʝʤ ʦʙʟʦʨʘ ʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʫʪʦʯʥʷʝʪ ʠ ʜʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʦ-

ʤʝʥʪʦʚ ʦʪ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʠʤʝʥʝʥʠʷ CRM ʩʠʩʪʝʤʳ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʢʣʠʝʥʪʝ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ ʧʦ-

ʚʝʜʝʥʠʝ ʢʣʠʝʥʪʦʚ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʝ ʩʚʷʟʠ. ɹʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʩʦʪʨʫʜʥʠʢʦʚ ʫʯʠʪʳʚʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʟʘʢʘʟʯʠʢʦʚ, ʘ ʟʘ ʩʯʸʪ 

ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ð ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʥʥʝʝ 

ʚʳʷʚʣʝʥʠʝ ʨʠʩʢʦʚ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʇʨʦʱʝ ʛʦʚʦʨʷ, CRM ʩʠʩʪʝʤʘ - ʵʪʦ ʥʘʙʦʨ ʧʨʠ-

ʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ, ʚʦ-ʧʝʨʚʳʭ, ʩʦʙʠʨʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʣʠʝʥʪʝ, ʚʦ-ʚʪʦʨʳʭ, ʭʨʘʥʠʪʴ ʝʝ ʠ ʦʙ-

ʨʘʙʘʪʳʚʘʪʴ, ʚ ʪʨʝʪʴʠʭ, ʜʝʣʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʳ-

ʚʦʜʳ ʥʘ ʙʘʟʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʝʝ 

ʚ ʜʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʧʨʦʩʪʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʚ ʫʜʦʙʥʦʤ 

ʚʠʜʝ. ʉʦʙʩʪʚʝʥʥʦ, ʵʪʠ ʤʦʤʝʥʪʳ ʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝ-

ʚr ʤʠ ʬʫʥʢʮʠʷʤʠ CRM ʩʠʩʪʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦ-

ʣʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʭʘ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʆʨʛʘʥʠʟʘʮʠʠ 

ʦʪʤʝʯʘʶʪ, ʯʪʦ ʀʥʪʝʨʥʝʪ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʧʦʣʴʟʫ ʠʭ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤ ʚʦ ʤʥʦʛʠʭ ʘʩʧʝʢʪʘʭ, ʥʘʧʨʠʤʝʨ, 

ʵʪʦ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʩʝʨʚʠʩʥʳʭ ʩʣʫʞʙ, ʩʦ-

ʟʜʘʪʴ ʩʠʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʢʣʠʝʥʪʘʤʠ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ. 

eCRM ʩʠʩʪʝʤʘ ï ʵʪʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʘʥʠʷʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʩʬʝʨʝ 

ʀʥʪʝʨʥʝʪ - ʢʦʤʤʝʨʮʠʠ. ʇʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʵʪʠ ʩʠ-

ʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʚʩʝʤʠ ʬʫʥʢʮʠʷʤʠ ʦʙʳʯʥʳʭ CRM 

ʩʠʩʪʝʤ (ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʨʠʙʳʣʴʥʳʭ ʧʦʢʫʧʘ-

ʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʥʘʛʣʷʜʥʦʤ ʚʠʜʝ ʠʥʬʦʨʤʘ-

ʮʠʠ ʧʦ ʢʣʠʝʥʪʫ ʠ ʧʨ.), ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʫ-

ʶʪʩʷ ʩ web-ʩʘʡʪʦʤ ʢʦʤʧʘʥʠʠ - ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩ 

ʩʘʡʪʘ ʧʦʧʘʜʘʝʪ ʚ ʩʠʩʪʝʤʫ eCRM. ʉʘʤʘ ʩʠʩʪʝʤʘ ʤʦ-

ʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦʩʪʨʦʝʥʠʝ ʩʘʡʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʙ-

ʩʣʫʞʠʚʘʪʴ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʨʥʝʪ-

ʧʦʢʫʧʢʠ ʠʣʠ ʦʢʘʟʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʫʩʣʫʛʠ. eCRM ʩʠ-

ʩʪʝʤʳ ʨʝʛʠʩʪʨʠʨʫʶʪ ʠ ʘʥʘʣʠʟʠʨʫʶʪ ʚʩʝ ʢʦʥʪʘʢʪʳ 

ʤʝʞʜʫ ʧʦʢʫʧʘʪʝʣʝʤ ʠ ʧʨʦʜʘʚʮʦʤ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʝ 

ʯʝʨʝʟ Web-ʩʘʡʪ ʢʦʤʧʘʥʠʠ ʠʣʠ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦ-

ʯʪʝ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚ-

ʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʠʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛʘ. 

ʂ ʪʦʤʫ ʞʝ, eCRM ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʘ ʦʪʜʝʣʴʥʳʤ ʤʦʜʫʣʝʤ ʚ ʦʩʥʦʚʥʫʶ ʩʠʩʪʝʤʫ 

CRM, ʝʩʣʠ ʢʦʤʧʘʥʠʷ, ʧʦʤʠʤʦ ʩʚʦʝʡ ʦʩʥʦʚʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʚʝʜʝʪ ʩʚʦʡ ʙʠʟʥʝʩ ʚ ʀʥʪʝʨʥʝʪ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʚʠʜʦʤ CRM ʩʠʩʪʝʤ ʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ eCRM 

ʜʣʷ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ (ʥʘ ʵʪʦʤ ʨʳʥʢʝ ʧʨʠʩʫʪ-

ʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ eCRM 

ʩʠʩʪʝʤ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ eCRM-ʩʠʩʪʝʤ ʚ ʬʠʨʤʘʭ, 

ʪʦʨʛʫʶʱʠʭ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʘ ʠ ʢʦʤʧʘʥʠʠ - 

ʥʘʯʠʥʘʷ ʩ ʧʦʠʩʢʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʠ ʟʘʢʘʥ-

ʯʠʚʘʷ ʜʦʩʪʘʚʢʦʡ ʪʦʚʘʨʘ. ʅʘʢʦʥʝʮ, eCRM ʩʠʩʪʝʤʳ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʧʘʥʠʷʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʶ-

ʱʠʤʠ ʫʩʣʫʛʠ ʚ ʀʥʪʝʨʥʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʠʥʘʥʩʦʚʳʝ 

ʠʥʪʝʨʥʝʪ-ʫʩʣʫʛʠ - ʙʘʥʢʠʥʛ, ʪʨʝʡʜʠʥʛ, ʩʪʨʘʭʦʚʘʥʠʝ. 

ʂ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʦʙʣʘʯʥʳʤ CRM-

ʩʠʩʪʝʤʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ASoft CRM Lite  ï ʧʨʝʜʣʘʛʘʝʪ ʥʝʙʦʣʴʰʦʤʫ 

ʙʠʟʥʝʩʫ (ʜʦ 20 ʧʦʣʴʟʦʚʘʪʝʣʝʡ) ʢʫʧʠʪʴ ʚʧʦʣʥʝ ʦʙʳʯ-

ʥʫʶ ʚʝʨʩʠʶ ʧʨʝʜʣʦʞʝʥʠʷ SaaS. ʇʨʦʩʪʘʷ ʩʠʩʪʝʤʘ, 

ʬʫʥʢʮʠʦʥʘʣ ʩʪʘʥʜʘʨʪʥʳʡ, ʦʙʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ. ʗʚ-

ʣʷʝʪʩʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʧʨʦʩʪʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ, ʥʦ ʠ ʪʘʢʞʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʩʝ 

ʧʨʦʮʝʩʩʳ ʨʘʙʦʪʳ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ. 

¶ SalesMax ʦʪ çʄʘʚʠʩʦʬʪè ï ʧʦʧʫʣʷʨʥʘ 

ʩʨʝʜʠ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʧʨʷʤʳʤʠ 

ʧʨʦʜʘʞʘʤʠ. ɺ ʩʠʩʪʝʤʝ ʨʝʘʣʠʟʦʚʘʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʪʘʢʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. 

ʅʘʧʨʠʤʝʨ, ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʝʛʦ ʨʘʟʛʨʘʥʠʯʝʥʠʝ, ʠ ʢʦʥʪʨʦʣʴ. ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʫʙʣʠʨʫʝʪ ʜʘʥʥʳʝ, 

ʩʦʟʜʘʚʘʷ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʦʯʝʥʴ 

ʫʜʦʙʥʦ. ɹʣʘʛʦʜʘʨʷ Web-ʠʥʪʝʨʬʝʡʩʫ ʥʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʠʩʪʝʤʫ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʢʣʠʝʥʪʩʢʠʝ ʢʦʤʧʴʶʪʝʨʳ. ʏʪʦ ʢʘʩʘ-

ʝʪʩʷ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ SalesMax, ʪʦ ʦʥʘ ʧʦʣʥʦʩʪʴʶ 

ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʷʟʳʢʝ Java, ʪʘʢ ʯʪʦ ʨʝʰʝʥʠʝ ʭʦʨʦʰʦ 

ʨʘʙʦʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ Windows, ʥʦ ʠ ʥʘ Linux, ʘ 

ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ unix-ʩʠʩʪʝʤʘʭ. ʇʣʶʩ, ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ 

ʚʤʝʩʪʦ ʚʳʯʫʨʥʦʡ ʘʥʘʣʠʪʠʢʠ ʜʦʚʦʣʴʥʦ ʫʜʦʙʥʘʷ, 

ʧʨʦʩʪʘʷ ʠ ʜʦʩʪʫʧʥʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʘ ʩʧʨʘʚʦʯʥʠʢʠ 

ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʨʝʜʘʢʪʠʨʫʶʪʩʷ. ɸ ʧʦʪʦʤʫ, ʝʩʣʠ ʦʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʪʴ ʝʝ ʚ ʜʚʫʭ ʩʣʦʚʘʭ, ʪʦ ï ʵʪʦ ʙʳʩʪʨʘʷ ʠ 

ʧʨʦʩʪʘʷ ʩʠʩʪʝʤʘ ʩ ʦʪʣʠʯʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʢʦʪʦʨʳʡ 

ʧʦʭʦʞ ʥʘ ʠʥʪʝʨʬʝʡʩ ʦʯʝʥʴ ʤʥʦʛʠʭ desktop CRM. 

¶ Iris CRM  ï ʧʨʦʩʪʘʷ ʩʠʩʪʝʤʘ, ʥʦ ʩ ʜʦʩʪʘ-

ʪʦʯʥʦ ʰʠʨʦʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. CRM-ʩʠʩʪʝʤʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʜʘʞʠ, ʘ ʠʤʝʥʥʦ ʫʧʨʘʚʣʝʥʠʝ 

ʠʤʠ. ʂ ʨʘʟʜʝʣʫ ñʟʘʢʘʟʳò ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʚʩʷ ʧʝʨʝ-

ʧʠʩʢʘ, ʜʦʢʫʤʝʥʪʳ, ʜʝʣʘ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʪʝʤ ʠʣʠ 

ʠʥʳʤ ʟʘʢʘʟʦʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ñʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʘ-

ʞʘʤʠò ʚ ʨʘʟʜʝʣʝ ñʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠò ʤʦʞʥʦ 
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ʚʝʩʪʠ ʚʥʫʪʨʝʥʥʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʨʘʙʦʪʳ ʥʝ ʪʦʣʴʢʦ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʦ ʠ ʩʣʝʜʠʪʴ ʟʘ ʢʘ-

ʯʝʩʪʚʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. ɺ ʜʦʢʫʤʝʥʪʦʦʙʦ-

ʨʦʪʝ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʘʢʫʶ ʚʦʟ-

ʤʦʞʥʦʩʪʴ, ʢʘʢ ʚʝʜʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʙʫʭʛʘʣʪʝʨʠʠ, 

ʥʘʢʣʘʜʥʳʝ, ʩʯʝʪʘ, ʜʦʛʦʚʦʨʳ ʠ ʪ. ʜ. ɼʣʷ ʜʦʢʫʤʝʥʪʦʚ 

ʫʞʝ ʠʤʝʶʪʩʷ ʛʦʪʦʚʳʝ ʧʝʯʘʪʥʳʝ ʬʦʨʤʳ, ʦʜʥʘʢʦ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ 

ʩʠʩʪʝʤʝ ʝʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨ ʦʪʯʝʪʦʚ, ʢʦʪʦʨʳʡ ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ ʜʣʷ ʧʦʥʠʤʘʥʠʷ, 

ʚʩʝ ʞʝ ʠʤʝʝʪ ʦʛʨʦʤʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ. ɼʣʷ ʢʣʠʝʥʪʦʚ ʧʨʦʜʫʤʘʥ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ, ʚ 

ʢʦʪʦʨʦʤ ʦʥʠ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʠʨʦʚʘʪʴ 

ʟʘʢʘʟʳ ʠ ʦʧʣʘʯʠʚʘʪʴ ʩʯʝʪʘ. 

¶ ʈʦʩɹʠʟʥʝʩʉʦʬʪ CRʄ ï ʠʩʧʦʣʴʟʫʝʪ ʟʥʘʢʦ-

ʤʳʡ ʤʥʦʛʠʤ ʠʥʪʝʨʬʝʡʩ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥ-

ʪʘʢʪʝ, ʧʦʵʪʦʤʫ ʧʨʠʚʳʢʘʪʴ ʜʦʣʛʦ ʥʝ ʧʨʠʜʝʪʩʷ. ʇʨʠ-

ʣʦʞʝʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʧʨʦʜʘʞʘʤʠ ʩ 

ʧʦʤʦʱʴʶ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʢʦʥʪʨʘʛʝʥʪʝ, ʘ ʪʘʢʞʝ ʝʛʦ ʢʦʥʪʘʢʪʥʳʭ ʣʠʮʘʭ, 

ʧʦʣʥʦʡ ʠʩʪʦʨʠʠ ʧʨʦʜʘʞ ʠ ʤʥ. ʜʨ. ʉ ʧʦʤʦʱʴʶ CRM 

ʤʝʥʝʜʞʝʨʳ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʬʠʢʩʠʨʦʚʘʪʴ ʚʩʝ ʧʦ-

ʩʪʫʧʘʶʱʠʝ ʟʚʦʥʢʠ ʠ ʟʘʷʚʢʠ ʢʣʠʝʥʪʦʚ. ʅʘ ʦʩʥʦʚʝ 

ʰʘʙʣʦʥʦʚ ʤʦʞʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʦʚʘʪʴ ʜʦ-

ʛʦʚʦʨʘ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʚʳʩʪʘʚʣʷʪʴ 

ʩʯʝʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʦʪʛʨʫʟʢʫ ʪʦʚʘʨʘ. 

¶ amoCRM ï ʵʪʦ ʦʙʣʘʯʥʳʡ CRM-ʩʝʨʚʠʩ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʙʘʟʫ ʢʣʠʝʥʪʦʚ ʠʣʠ ʧʝʨʝʥʦ-

ʩʠʪʴ ʠʤʝʶʱʫʶʩʷ, ʩʪʘʚʠʪʴ ʟʘʜʘʯʠ, ʥʘʧʦʤʠʥʘʥʠʷ ʧʦ 

ʢʣʠʝʥʪʘʤ ʠ ʩʜʝʣʢʘʤ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʪʘʪʫʩ ʚʳ-

ʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʤʝʥʝʜʞʝʨʘʤʠ. ʊʘʢʞʝ ʧʨʦʜʫʢʪ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʧʦ ʢʣʠʝʥʪʘʤ 

ʠ ʨʘʙʦʪʝ ʤʝʥʝʜʞʝʨʦʚ, ʜʝʣʘʪʴ SMS- ʠ e-mail ʨʘʩ-

ʩʳʣʢʫ ʜʣʷ ʢʣʠʝʥʪʦʚ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʠ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʧʨʦʝʢʪʘ, ʩʝʨʚʠʩ amoCRM ʷʚʣʷʝʪʩʷ ʣʠ-

ʜʝʨʦʤ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʢʣʠʝʥʪʦʚ ʩʨʝʜʠ ʦʙʣʘʯʥʳʭ 

CRM-ʩʝʨʚʠʩʦʚ. ʇʦ ʦʮʝʥʢʘʤ RMG, ʜʦʣʷ ʧʨʦʝʢʪʘ ʥʘ 

ʨʳʥʢʝ CRM/ERP/SCM ʩʦʩʪʘʚʣʷʣʘ 2-3% ʚ 2012 ʛ. 

ʇʨʷʤʳʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʢʦʤʧʘʥʠʠ ʷʚʣʷʶʪʩʷ ʨʦʩ-

ʩʠʡʩʢʠʝ CRM-ʨʝʰʝʥʠʷ ʦʪ ɹʠʪʨʠʢʩ, ɸʩʦʬʪ ʠ 

Terrasoft, ʘ ʪʘʢʞʝ ʟʘʨʫʙʝʞʥʳʝ Salesforce, Zoho ʠ 

SugarCRM. ʇʦ ʦʮʝʥʢʘʤ RMG, ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ 

ʩʝʨʚʠʩʘ ʥʘ ʢʦʥʝʮ 2012 ʛʦʜʘ ʩʦʩʪʘʚʣʷʣʦ ʧʨʠʤʝʨʥʦ 

1000. 

¶ ɹʠʪʨʠʢʩ24 ï CRM ʩʠʩʪʝʤʘ ʙʳʣʘ ʟʘʧʫʱʝʥʘ 

ʚ 2012 ʛʦʜʫ. ʉʝʨʚʠʩ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʩʣʫʛʠ ʫʯʝʪʘ ʪʝ-

ʢʫʱʠʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ (ʩʨʝʜʠ ʥʠʭ ʤʦʛʫʪ 

ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʧʦʣʫʯʘʪʝʣʠ ʧʨʝʩʩ-ʨʝʣʠʟʦʚ), ʦʙ-

ʤʝʥʘ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ ʚʥʫʪʨʠ 

ʢʦʤʘʥʜʳ. ʋ çɹʠʪʨʠʢʩ24è ʝʩʪʴ ʫʜʦʙʥʘʷ ʦʩʦʙʝʥ-

ʥʦʩʪʴ: ʵʪʫ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩ ʠʥʪʝʨ-

ʥʝʪ-ʤʘʛʘʟʠʥʦʤ, ʚʥʝʩʪʠ ʚ ʥʝʝ ʢʘʪʘʣʦʛ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ, ʘ ʧʦʪʦʤ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʘʢʘʟʳ ʧʨʷʤʦ ʚ ʩʠ-

ʩʪʝʤʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʟʘʥʦʩʠʪʴ ʜʘʥʥʳʝ ʠʟ ʧʝʨʝʧʠʩʢʠ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠ-

ʢʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ. ʉʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ 

ʧʫʪʴ ʢʘʞʜʦʡ ʩʜʝʣʢʠ ʩ ʤʦʤʝʥʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʧʨʦʩʘ 

ʦʪ ʢʣʠʝʥʪʘ ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʪ ʥʝʛʦ ʜʝʥʝʛ ʟʘ ʪʦʚʘʨ ʠʣʠ 

ʫʩʣʫʛʫ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʜʚʫʤʷ ʱʝʣʯʢʘʤʠ 

ʤʳʰʠ ʟʘʢʨʝʧʠʪʴ ʟʘ ʢʣʠʝʥʪʦʤ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʤʝʥʝ-

ʜʞʝʨʘ ʠ ʩʣʝʜʠʪʴ ʟʘ ʪʝʤ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʥ ʨʘʙʦ-

ʪʘʝʪ. ʉʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʜʨʦʙʥʳʝ ʪʠʧʦʚʳʝ 

ʦʪʯʝʪʳ, ʘʥʘʣʠʟʠʨʫʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʩʦ-

ʪʨʫʜʥʠʢʦʚ. ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʦʡ, ʤʘʨʢʝʪʠʥʛʦʚʳʤʠ 

ʢʘʤʧʘʥʠʷʤʠ, ʨʘʙʦʯʠʤ ʚʨʝʤʝʥʝʤ; ʧʣʘʥʠʨʦʚʘʥʠʝʤ 

ʥʦʚʳʭ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʪʝʢʫʱʠʭ ʧʨʦʜʘʞ; ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʝʡ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʦʢʫʤʝʥʪʦʦʙʨʦʪʘ, ʠ ʟʘ-

ʢʘʥʯʠʚʘʷ ʢʦʥʪʨʦʣʝʤ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʧʦʨʫʯʝʥʠʡ, 

ʤʦʥʠʪʦʨʠʥʛʦʤ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʝʜʝʥʥʳʭ ʩʜʝʣʦʢ ʠ ʤʥ. ʜʨ. 

¶ Microsoft Dynamics CRM ï ʵʪʦ ʧʘʢʝʪ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘ-

ʥʠʝʡ Microsoft ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʦʨʛʘʥʠʟʘ-

ʮʠ ʁʧʨʦʜʘʞ, ʤʘʨʢʝʪʠʥʛʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ 

(ʩʣʫʞʙʳ ʧʦʜʜʝʨʞʢʠ). Dynamics CRM ʷʚʣʷʝʪʩʷ ʢʣʠ-

ʝʥʪ-ʩʝʨʚʝʨʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ. ʂʘʢ ʠ 

Microsoft SharePoint, ʵʪʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ 

IIS ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʚʝʙ-

ʩʝʨʚʠʩʦʚ. ʂʣʠʝʥʪʳ ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢ Dynamics 

CRM ʯʝʨʝʟ ʙʨʘʫʟʝʨ, ʢʣʠʝʥʪʩʢʠʡ ʧʣʘʛʠʥ ʢ Microsoft 

Outlook ʠʣʠ ʯʝʨʝʟ ʧʣʘʥʰʝʪʳ ʠ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡ-

ʩʪʚʘ. ʂʨʦʤʝ Internet Explorer, Microsoft Dynamics 

CRM, ʥʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ 2011 ʛʦʜʘ Update Rollup 12, 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʨʘʫʟʝʨʳ Chrome ʠ Firefox. ʇʘʢʝʪ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʨʘʩʰʠʨʝʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʠ ʤʦʞʝʪ ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʡ 

ʧʣʘʪʬʦʨʤʳ . NET ʃʠʥʝʡʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ Microsoft Dynamics ʚʢʣʶʯʘʝʪ ERP-

ʧʨʠʣʦʞʝʥʠʷ Microsoft Dynamics AX, Microsoft 

Dynamics GP, Microsoft Dynamics NAV, Microsoft 

Dynamics SL ʠ Microsoft Dynamics Retail 

Management System, ʪʘʢʞʝ ʠʟʚʝʩʪʥʫʶ ʢʘʢ Dynamics 

RMS. [2] [3] 
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IMPLEMENTATION OF CUSTOMER RELATIONSHIP MANAGEMENT SYSTEMS.  

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʠʣʦʩʴ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥ-

ʪʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ, ʪʨʫʜʥʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʵʪʦʤ ʠ çʧʦʜʚʦʜʥʳʭ ʢʘʤʥʝʡè ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʜʘʥ-

ʥʦʛʦ ʪʠʧʘ.  

Abstract 

The purpose of the article was the consideration of the implementation of customer relationship management 

systems at the enterprise, the difficulties encountered in this case and the "pitfalls" of the introduction of systems 

of this type. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʚʥʝʜʨʝʥʠʝ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ 

ʢʣʠʝʥʪʘʤʠ. 

Keywords: software; implementation, customer relationship management systems. 

 

CRM (Customer Relationship Management Sys-

tem) ð ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ 

ʢʣʠʝʥʪʘʤʠ. ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠ-

ʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʙʦʣʝʝ ʧʣʦʪʥʦʡ ʠ ʧʨʦ-

ʜʫʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʢʣʠʝʥʪʘʤʠ, ʩʦʭʨʘʥʝʥʠʷ ʦʪʥʦ-

ʰʝʥʠʡ ʩ ʥʠʤʠ ʠ ʠʭ ʨʘʟʚʠʪʠʷ. ʊʘʢʞʝ ʚʘʞʥʘʷ ʟʘʜʘʯʘ 

CRM-ʩʠʩʪʝʤʳ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʠʟ ʦʩʥʦʚʥʦʡ - ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ ʫʨʦʚʥʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʜʘʞ.  

ʄʦʞʥʦ ʧʝʨʝʯʠʩʣʠʪʴ ʤʥʦʞʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʝ ʵʬʬʝʢʪʦʚ ʦʪ ʚʥʝʜʨʝʥʠʷ ʉRM ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝ-

ʨʘʭ. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

¶ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ï ʧʨʦʜʘʚʝʮ ʦʙʣʘʜʘʝʪ 

ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʣʠʝʥʪʝ ʠ ʠʩʪʦʨʠʠ ʧʨʦʜʘʞ. 

ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ ʠ ʙʳʩʪʨʦʪʘ ʟʘ-

ʢʣʶʯʝʥʠʷ ʩʜʝʣʢʠ. ʃʝʛʢʦ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʩʘʤʳʭ 

ʚʳʛʦʜʥʳʭ ʩʜʝʣʢʘʭ; 

¶ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʨʦʜʘʞ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʢʣʶʯʝʥʠʷ ʩʜʝʣʢʠ ʠ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʢʣʠʝʥʪʦʚ ʧʦ ʚʦ-

ʨʦʥʢʝ ʧʨʦʜʘʞ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ 

ʜʝʥʝʞʥʳʤʠ ʧʦʪʦʢʘʤʠ ʢʦʤʧʘʥʠʠ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʢʣʶʯʝʥʠʷ 

ʩʜʝʣʢʠ ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʮʠʢʣʘ ʧʨʦʜʘʞ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʣʫʯʰʝʛʦ ʦʧʳʪʘ ʥʘ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪ-

ʜʝʣʘ ʧʨʦʜʘʞ ʧʦʚʳʰʘʝʪ ʧʨʦʮʝʥʪ ʫʩʧʝʰʥʳʭ ʩʜʝʣʦʢ. 

ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʚʦʧʨʦʩʘʤ ʢʣʠʝʥʪʦʚ ʠ 

ʦʪʚʝʪʘʤ ʥʘ ʥʠʭ, ʙʘʟʘ ʟʥʘʥʠʡ ʧʦ ʩʣʘʙʳʤ ʠ ʩʠʣʴʥʳʤ 

ʩʪʦʨʦʥʘʤ ʨʘʙʦʪʳ ʢʦʥʢʫʨʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢ-

ʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ ʢʣʠʝʥʪʦʤ ʜʘʞʝ ʥʘʯʠʥʘʶʱʝʤʫ ʧʨʦ-

ʜʘʚʮʫ; 

¶ ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦ-

ʮʝʩʩʘ ʧʨʦʜʘʞ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥ-

ʥʳʝ ʦʧʝʨʘʮʠʠ, ʧʨʦʮʝʩʩʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʦ-

ʪʨʫʜʥʠʢʘʤʠ ʧʨʦʜʘʞ; 

¶ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠ-
ʢʦʚ ï ʫʧʨʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʘʣʝʥʜʘʨʥʦʝ ʧʣʘ-

ʥʠʨʦʚʘʥʠʝ ʠ ʩʨʝʜʩʪʚʘ ʨʘʙʦʪʳ ʩ ʢʦʥʪʘʢʪʘʤʠ ʧʦʟʚʦ-

ʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʙʦʯʝʝ ʚʨʝʤʷ; 

¶ ʩʥʠʞʝʥʠʝ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ ï ʩʦʪʨʫʜʥʠʢ 

ʤʦʞʝʪ ʩʦʦʪʥʝʩʪʠ ʩʚʦʠ ʫʩʧʝʭʠ ʩ ʜʝʡʩʪʚʠʷʤʠ ʜʨʫʛʠʭ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʦʥʫʩʘʭ ʢʘʢ 

ʧʨʦʰʣʳʭ, ʪʘʢ ʠ ʙʫʜʫʱʠʭ, ʠ ʧʦʥʷʪʴ, ʢʘʢ ʜʦʙʠʪʴʩʷ 

ʙʦʣʴʰʝʛʦ ʧʫʪʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʩʠʣʠʡ ʥʘ ʙʦʣʝʝ 

ʮʝʥʥʳʭ ʩʜʝʣʢʘʭ. ʉʠʩʪʝʤʘ ʜʘʝʪ ʩʦʪʨʫʜʥʠʢʫ ʫʚʝʨʝʥ-

ʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʫʯʘʝʤʦʝ ʠʤ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʣʠʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ, ʘ ʟʘ-

ʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʢʘʯʝʩʪʚʘ ʝʛʦ ʨʘʙʦʪʳ; 

¶ ʥʘʧʨʘʚʣʝʥʥʳʡ ʤʘʨʢʝʪʠʥʛ ï ʫʧʨʘʚʣʝʥʠʝ 

ʤʘʨʢʝʪʠʥʛʦʤ ʫʣʫʯʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠ-

ʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝ-

ʘʣʠʟʘʮʠʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʘ ʪʘʢʞʝ ʤʘʨʢʝ-

ʪʠʥʛʦʚʦʛʦ ʘʥʘʣʠʟʘ; 

¶ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚ-
ʣʷʪʴ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʝʡ ï ʨʝʢʣʘʤʥʳʝ ʢʦʤʧʘ-

ʥʠʠ ʠʤʝʶʪ ʙʦʣʝʝ ʪʦʯʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʩʬʦʢʫ-

ʩʠʨʦʚʘʥʳ ʥʘ ʥʫʞʥʦʡ ʢʣʠʝʥʪʩʢʦʡ ʚʳʙʦʨʢʝ. ʇʨʦ-

ʬʘʡʣʳ ʢʣʠʝʥʪʦʚ ʦʩʥʦʚʘʥʳ ʥʘ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʚ ʢʦʤʧʘʥʠʠ (ʥʘʧʨ. ʧʣʘʪʝʞʥʳʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ, ʮʠʢʣ ʧʨʦʜʘʞ ʠ ʯʘʩʪʦʪʘ ʟʘʢʫʧʦʢ); 

¶ ʨʘʩʰʠʨʝʥʠʝ ʢʘʥʘʣʦʚ ʤʘʨʢʝʪʠʥʛʘ ʟʘ ʩʯʝʪ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪ ï ʠʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʠ ʵʪʦʪ ʢʘʥʘʣ ʙʳʩʪʨʦ ʨʘʩʪʝʪ; 

¶ ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʥʘ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ 
ï ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟʳ ʟʥʘ-

ʥʠʡ ʦʙ ʦʙʨʘʱʝʥʠʷʭ ʢʣʠʝʥʪʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥ-

ʪʨʦʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʟʘʷʚʦʢ. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʦʪʚʝʪʘ ʥʘ ʟʘʧʨʦʩ ʢʣʠʝʥʪʘ; 
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¶ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʝʨʚʠʩʘ ï ʧʦʣʥʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ ʦ ʢʣʠʝʥʪʝ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʠʜʝʥʪʠ-

ʬʠʮʠʨʦʚʘʪʴ ʢʘʪʝʛʦʨʠʶ ʦʙʨʘʱʝʥʠʷ ʠ ʪʦʯʥʦ ʦʧʨʝʜʝ-

ʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʩʫʨʩ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

ʅʝ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʥʘ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʝʡ ʩʣʫʞʙʳ ʧʦʜʜʝʨʞʢʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʛʦʚʦʨʘ ʩ 

ʢʣʠʝʥʪʦʤ; 

¶ ʧʦʚʳʰʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʘ ï 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʞʠʜʘʥʠʝ ʢʣʠʝʥʪʘ ʨʘʙʦʪʘʪʴ ʩ ʢʦʤ-

ʧʘʥʠʝʡ, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʪʦʯʥʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʝʛʫ-

ʣʷʨʥʳʝ ʢʦʥʪʘʢʪʳ ʩ ʥʠʤ, ʚʩʝʛʜʘ ʚʦʚʨʝʤʷ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʦ ʨʝʰʘʝʪ ʩʝʨʚʠʩʥʳʝ ʧʨʦʙʣʝʤʳ, ʦʙʨʘʱʘʝʪʩʷ ʩ 

ʥʠʤ ʧʝʨʩʦʥʘʣʴʥʦ, ʠ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʚ ʢʦʤʧʘʥʠʠ ʦʙ-

ʣʘʜʘʝʪ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʥʠʤ; 

¶ ʭʦʨʦʰʠʡ ʩʝʨʚʠʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʪʦʨʥʳʤ 
ʧʦʢʫʧʢʘʤ ï ʭʦʨʦʰʠʡ ʩʝʨʚʠʩ ʜʘʝʪ ʢʣʠʝʥʪʫ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʡ ʦʧʳʪ ʦʙʨʘʱʝʥʠʷ ʩ ʢʦʤʧʘʥʠʝʡ, ʧʦʚʳʰʘʷ 

ʞʝʣʘʥʠʝ ʧʨʦʜʦʣʞʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʤʧʘʥʠʝʡ 

ʠ ʧʦʢʫʧʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ; 

¶ ʩʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ ʤʦʞʝʪ ʧʨʠʥʦʩʠʪʴ ʧʨʠ-
ʙʳʣʴ ï ʦʙʨʘʱʝʥʠʝ ʢʣʠʝʥʪʘ ʚ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ ʤʦ-

ʞʝʪ ʙʳʪʴ ʭʦʨʦʰʠʤ ʰʘʥʩʦʤ ʧʨʦʜʘʪʴ ʝʤʫ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʠʣʠ ʫʩʣʫʛʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦʷʚ-

ʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʣʦʞʠʪʴ ʢʣʠʝʥʪʫ ʥʦʚʳʝ 

ʧʨʦʜʫʢʪʳ ʠʣʠ ʫʩʣʫʛʠ. [1] 

ʆʜʥʘʢʦ, ʚʥʝʜʨʝʥʠʝ CRM-ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʜʘ-

ʣʝʢʦ ʥʝ ʩʘʤʦʡ ʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ, ʪʘʢ ʢʘʢ ʚʳʰʝʫʧʦʤʷ-

ʥʫʪʳʡ ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʛʨʘʤʦʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢʘʢ ʩʦ 

ʩʪʦʨʦʥʳ IT ʩʧʝʮʠʘʣʠʩʪʦʚ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦ-

ʜʠʪʝʣʷ ʢʦʤʧʘʥʠʠ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʜʝ ʧʣʘʥʠʨʫ-

ʝʪʩʷ ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʪʦʣʴʢʦ ʦʥ ʩʧʦʩʦʙʝʥ 

ʦʮʝʥʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ CRM ʠ ʟʘʙʣʘ-

ʛʦʚʨʝʤʝʥʥʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʦ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤʘʭ. 

IT-ʩʧʝʮʠʘʣʠʩʪ ʞʝ ʩʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʘʜʝʢʚʘʪʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʦʜ ʧʨʦʝʢʪ, ʧʨʝʜʚʠʜʝʪʴ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʢʣʠʝʥʪʦʚ ʯʝʨʝʟ 3-5 ʣʝʪ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠ-

ʪʠʝ ʀʊ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʫʚʠʜʝʪʴ ʩʠʪʫʘʮʠʶ ʩʦ 

ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʘ. ʅʦ ʜʘʞʝ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʦʙʦʠʭ 

ʧʫʥʢʪʦʚ, ʟʘʯʘʩʪʫʶ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʝ çʧʦʜʚʦʜʥʳʝ ʢʘʤʥʠè ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦ-

ʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ. 

ʇʨʝʞʜʝ ʯʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʦ-

ʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʝʪʦʜʦ-

ʣʦʛʠʠ ʚʥʝʜʨʝʥʠʷ ʉRM-ʩʠʩʪʝʤ. 

ʄʝʪʦʜʠʢʘ ʚʥʝʜʨʝʥʠʷ CRM ʩʭʦʜʥʘ ʩ ʤʝʪʦʜʠʢʦʡ 

ʚʥʝʜʨʝʥʠʷ ERP ʩʠʩʪʝʤ. ʆʥʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ ʜʣʷ ʟʘʢʘʟʯʠʢʘ ʠ ʜʦʩʪʠʞʝʥʠʝ 

ʥʘʤʝʯʝʥʥʳʭ ʮʝʣʝʡ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʭʦʜʘ ʧʨʦʝʢʪʘ ʠ 

ʢʦʥʪʨʦʣʴ ʟʘ ʝʛʦ ʭʦʜʦʤ, ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʧʨʦʝʢʪʘ. ʇʨʠ-

ʤʝʥʷʝʤʘʷ ʤʝʪʦʜʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʦʙʝʩ-

ʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ ʚ ʟʘʧʣʘ-

ʥʠʨʦʚʘʥʥʳʝ ʩʨʦʢʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʥʳʤ ʟʘ-

ʜʘʥʠʝʤ ʠ ʚ ʨʘʤʢʘʭ ʦʛʦʚʦʨʝʥʥʦʛʦ ʙʶʜʞʝʪʘ. ʊ.ʢ. 

ʯʠʩʣʦ CRM ʧʨʦʝʢʪʦʚ ʝʱʝ ʥʝʚʝʣʠʢʦ, ʪʦ ʥʝʣʴʟʷ ʧʨʝʜ-

ʣʦʞʠʪʴ ʢʘʥʦʥʠʯʝʩʢʫʶ ʤʝʪʦʜʠʢʫ ʚʥʝʜʨʝʥʠʷ CRM 

ʩʠʩʪʝʤʳ. ʆʧʠʨʘʷʩʴ ʥʘ ʟʘʧʘʜʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʦʥʩʫʣʴʪʘʥʪ ʚʳʙʠʨʘʝʪ ʪʘʢʫʶ ʩʭʝʤʫ 

ʚʥʝʜʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʫʩʪʨʘʠʚʘʝʪ ʢʘʢ ʠʩʧʦʣʥʠʪʝʣʷ, 

ʪʘʢ ʠ ʟʘʢʘʟʯʠʢʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʥʝʜʨʝʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʙʦʪʘʶ-

ʱʝʝ ʨʝʰʝʥʠʝ ʜʣʷ ʙʠʟʥʝʩʘ ʟʘʢʘʟʯʠʢʘ, ʘ ʥʝ ʧʨʦʩʪʦ 

ʫʩʪʘʥʦʚʢʘ ʠ ʥʘʩʪʨʦʡʢʘ ʚʥʝʜʨʷʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. 

ʇʨʦʝʢʪ ʚʥʝʜʨʝʥʠʷ CRM-ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʨʘʟ-

ʙʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

1. ɼʠʘʛʥʦʩʪʠʢʘ 

2. ɸʥʘʣʠʟ 

3. ɼʠʟʘʡʥ 

4. ʈʘʟʨʘʙʦʪʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ 

5. ʈʘʟʚʝʨʪʳʚʘʥʠʝ 

6. ʉʦʧʨʦʚʦʞʜʝʥʠʝ 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʘʞʜʳʡ ʠʟ ʵʪʘʧʦʚ: 

1) ɼʠʘʛʥʦʩʪʠʢʘ: 

¶ ʘʥʘʣʠʟ ʠ ʦʧʠʩʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ; 

¶ ʚʳʷʚʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ-
ʢʘʟʯʠʢʘ; 

¶ ʬʦʨʤʫʣʠʨʦʚʢʘ ʞʝʣʘʝʤʳʭ ʮʝʣʝʡ ʠ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʚʥʝʜʨʝʥʠʷ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʥʦʤʦʯʥʦʛʦ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ ʠ ʢʣʶʯʝʚʳʭ ʟʘʢʘʟʯʠʢʦʚ 

ʩʦ ʩʪʦʨʦʥʳ ʢʦʤʧʘʥʠʠ (ʧʨʦʝʢʪʥʫʶ ʢʦʤʘʥʜʫ) 

¶ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʨʦ-
ʢʦʚ, ʛʨʘʥʠʮ ʠ ʙʶʜʞʝʪʘ ʧʨʦʝʢʪʘ. 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʦʩʦʙʘ ʚʥʝʜʨʝʥʠʷ  

ʇʦʜʛʦʪʦʚʢʘ ʢ ʧʨʦʮʝʩʩʫ ʚʥʝʜʨʝʥʠʷ ʜʦ ʬʦʨʤʘʣʴ-

ʥʦʛʦ ʟʘʧʫʩʢʘ ʧʨʦʝʢʪʘ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴʩʷ, ʢʘʢ ʚʥʝʜʨʷʪʴ CRM-ʩʠʩʪʝʤʫ, 

ʧʨʠʚʣʝʢʘʪʴ ʣʠ ʚʥʝʰʥʠʭ ʢʦʥʩʫʣʴʪʘʥʪʦʚ, ʧʦʪʨʝʙʫ-

ʝʪʩʷ ʣʠ ʠʟʤʝʥʝʥʠʝ (ʜʦʨʘʙʦʪʢʘ) ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʥʝʪ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʷʜ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʝʡ-

ʩʪʚʠʡ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ CRM-ʩʠʩʪʝʤʳ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʪʝʢʫʱʠʝ ʧʨʦʙʣʝʤʳ ʢʦʤʧʘʥʠʠ, 

ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ ʚʥʝʜʨʝʥʠʷ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʤʝʥʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʠ 

ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ CRM-

ʩʠʩʪʝʤʳ. ɽʩʣʠ ʫ ʠʥʠʮʠʘʪʦʨʘ ʧʨʦʝʢʪʘ ʥʝʪ ʯʝʪʢʦʛʦ 

ʚʠʜʝʥʠʷ, ʢʘʢʠʝ ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʚ ʭʦʜʝ 

ʚʥʝʜʨʝʥʠʷ, ʧʨʦʝʢʪ ʙʫʜʝʪ ʣʠʰʝʥ ʩʤʳʩʣʘ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʚ ʭʦʜʝ ʧʨʦʝʢʪʘ ʨʝʛʫʣʷʨʥʦ ʟʘʜʘʚʘʪʴ ʩʝʙʝ ʚʦ-

ʧʨʦʩ: çɿʘʯʝʤ ʤʳ ʚʩʝ ʵʪʦ ʜʝʣʘʝʤ?è. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ ʚʥʝʜʨʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʘʥʜʳ ʧʨʦʝʢʪʘ ʚʥʝʜʨʝʥʠʷ, ʩʦʩʪʦ-

ʷʱʝʡ ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ ʚʘʰʝʡ ʢʦʤʧʘʥʠʠ, ʦʙʣʘʜʘʶ-

ʱʠʭ ʟʥʘʥʠʷʤʠ ʩʚʦʝʛʦ ʫʯʘʩʪʢʘ ʙʠʟʥʝʩʘ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʘʥʠʠ. ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʜʘʥ-

ʥʦʡ ʢʦʤʘʥʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ 

ʫʩʧʝʭʝ ʧʨʦʝʢʪʘ. 

ɺ ʩʦʩʪʘʚ ʢʦʤʘʥʜʳ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʘʥʠʠ 

ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ: ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʦʤʧʘʥʠʠ, ʨʫʢʦʚʦ-

ʜʠʪʝʣʠ ʦʪʜʝʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʚʥʝʜʨʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ, 

ʚʝʜʫʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʚʝʜʫ-

ʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʜʝʣʦʚ). ʄʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ 

ʢʦʤʘʥʜʳ ʚʥʝʜʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʨʝʜʝʣʠʪʴ 

ʨʦʣʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʙʫʜʫʪ ʠʩʧʦʣʥʷʪʴ ʚ ʧʨʦʝʢʪʝ ʚʥʝʜ-

ʨʝʥʠʷ: ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ, ʩʧʦʥʩʦʨ ʧʨʦʝʢʪʘ ʩʦ 

ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ, ʢʦʥʩʫʣʴʪʘʥʪʳ ʧʨʦʝʢʪʘ, ʩʧʝ-

ʮʠʘʣʠʩʪ ʧʦ ʧʦʜʜʝʨʞʢʝ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʥʳʡ ʘʜʤʠ-

ʥʠʩʪʨʘʪʦʨ. ʇʨʠ ʵʪʦʤ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʫʯʘʩʪʥʠʢ ʤʦʞʝʪ 
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ʚʳʧʦʣʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʨʦʣʝʡ, ʠʣʠ ʞʝ ʦʜʥʘ ʨʦʣʴ ʤʦ-

ʞʝʪ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʘ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʫʯʘʩʪ-

ʥʠʢʘʤʠ. 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʙʶʜʞʝʪ ʧʨʦʝʢʪʘ ʠ 

ʩʨʦʢʠ ʚʥʝʜʨʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ 

ʥʝʣʴʟʷ, ʠʤʝʷ ʬʠʥʘʥʩʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʜʦʩʪʠʯʴ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʟʘ ʨʝʢʦʨʜʥʦ ʢʦʨʦʪʢʠʝ 

ʩʨʦʢʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʢʦʤʧʨʦʤʠʩʩ 

ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʠʥʪʝʨʝʩʘʤʠ ʚ ʧʨʦʝʢʪʝ ʠ ʚʳ-

ʙʨʘʪʴ ʜʚʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ ʠʟ ʪʨʝʭ: 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʩʨʦʢʠ ʚʥʝʜʨʝʥʠʷ, ʙʶʜ-

ʞʝʪ ʧʨʦʝʢʪʘ. 

ɸʥʘʣʠʟ: 

¶ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ; 

¶ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʢʦʤʧʘʥʠʠ ʟʘʢʘʟ-
ʯʠʢʘ; 

¶ ʠʟʫʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʚʥʝʜʨʷʝʤʦʤʫ ʧʨʦ-
ʝʢʪʫ; 

¶ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ, 
ʧʝʨʝʯʥʷ ʤʦʜʠʬʠʢʘʮʠʡ ʠ ʜʦʨʘʙʦʪʦʢ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʩʪʠ. 

ɼʠʟʘʡʥ: 

¶ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʨʝʰʝʥʠʷ, ʧʦ-
ʜʨʦʙʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʜʠʬʠʢʘʮʠʡ ʠ ʜʦʨʘʙʦʪʦʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ; 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩ-

ʩʘʭ; 

¶ ʫʪʦʯʥʝʥʠʝ ʜʝʪʘʣʝʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʧʳʪʘ-
ʥʠʷʤ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ: 

¶ ʠʩʧʦʣʥʝʥʠʝ ʠ ʧʝʨʚʠʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʦ-
ʜʠʬʠʢʘʮʠʡ ʠ ʜʦʨʘʙʦʪʦʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ; 

¶ ʫʩʪʘʥʦʚʢʫ ʠ ʥʘʩʪʨʦʡʢʫ ʧʨʦʜʫʢʪʘ; 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ; 

¶ ʜʦʨʘʙʦʪʢʫ ʩʠʩʪʝʤʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʠ-
ʨʦʚʘʥʠʷ. 

ʈʘʟʚʝʨʪʳʚʘʥʠʝ: 

¶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʥʘʩʪʨʦʡʢʫ ʩʠʩʪʝʤʳ; 

¶ ʧʦʜʛʦʪʦʚʢʫ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩʪʝ-
ʤʦʡ; 

¶ ʟʘʧʫʩʢ ʩʠʩʪʝʤʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

¶ ʩʜʘʯʫ ʠ ʧʨʠʝʤ ʩʠʩʪʝʤʳ. 

ʉʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ: 

¶ ʧʦʜʜʝʨʞʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ ʚʦ 

ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

¶ ʫʩʪʨʘʥʝʥʠʝ ʥʝʧʦʣʘʜʦʢ ʚ ʧʨʦʜʫʢʪʝ; 

¶ ʧʝʨʝʭʦʜ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʨʦʝʢʪʘ ʟʘʢʘʟʯʠʢʘ ʚ 
ʨʘʤʢʘʭ ʢʦʥʪʨʘʢʪʘ ʥʘ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. 

ɺʳʰʝʧʨʠʚʝʜʝʥʥʘʷ ʩʭʝʤʘ ʧʦʢʘʟʳʚʘʝʪ ʦʙʱʠʝ 

ʢʣʶʯʝʚʳʝ ʵʪʘʧʳ ʤʝʪʦʜʠʢʠ ʚʥʝʜʨʝʥʠʷ CRM. ʅʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʢʘʟʯʠʢʘ ʜʘʥʥʫʶ ʩʭʝʤʫ 

ʥʫʞʥʦ ʫʪʦʯʥʷʪʴ ʠ ʜʦʨʘʙʘʪʳʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʮʝʣʷʤʠ ʚʥʝʜʨʝʥʠʷ. [2] 

ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʩʣʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʜʥʫ ʤʝʪʦʜʠʢʫ ʚʥʝʜʨʝʥʠʷ, ʧʦ-

ʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʥʫ. ʉʦʛʣʘʩʥʦ ʝʡ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʚʥʝʜʨʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CRM ʩʠʩʪʝʤ: 

ʕʪʘʧ 1. ʆʧʨʝʜʝʣʝʥʠʝ CRM-ʚʠʜʝʥʠʷ ʠ ʩʪʨʘʪʝ-

ʛʠʠ: 

¶ ʈʘʟʨʘʙʦʪʢʘ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʚʥʝʜʨʝʥʠʷ 

¶ ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʚʥʝʜʨʝʥʠʷ. 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ. 

ʕʪʘʧ 2. ɸʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ï 

ʘʥʘʣʠʟ ʢʦʥʪʘʢʪʦʚ ʩ ʢʣʠʝʥʪʘʤʠ ʥʘ ʧʨʝʜʤʝʪ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ, ʦʞʠʜʘʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ. 

ʕʪʘʧ 3. ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ï ʘʥʘʣʠʟ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ, ʠʭ ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦ ʢʨʠʪʝ-

ʨʠʷʤ ʥʝʦʙʭʦʜʠʤʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʦ-

ʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. 

ʕʪʘʧ 4. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ ï ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʘʙʦʪʘ ʚ ʩʠʩʪʝʤʝ, 

ʥʘʩʢʦʣʴʢʦ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ. 

ʕʪʘʧ 5. ʆʧʨʝʜʝʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʦʪʨʝʙʥʦʩʪʝʡ ï 

ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʕʪʘʧ 6. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ ï ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

ʕʪʘʧ 7. ɺʳʙʦʨ CRM-ʩʠʩʪʝʤʳ: ʆʙʟʦʨ ʨʳʥʢʘ 

CRM-ʩʠʩʪʝʤ ʠ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʩʠʩʪʝʤʳ, ʫʜʦʚʣʝ-

ʪʚʦʨʷʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ, ʢ ʥʝʡ ʧʨʝʜʲʷʚʣʷʝʤʳʤ. 

ʕʪʘʧ 8. ʇʦʩʪʨʦʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ï ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʝʨʝʯʝʥʴ ʜʦ-

ʢʫʤʝʥʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʨʘ-

ʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ, ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. ɼʘʣʝʝ ʵʪʦ 

ʜʦʢʫʤʝʥʪʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʩʭʝʤ. 

 ʕʪʘʧ 9. ɿʘʧʫʩʢ ʧʠʣʦʪʥʦʡ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ ʠ ʝʝ 

ʜʦʨʘʙʦʪʢʘ ï ʟʘʧʫʩʢ ʠ ʘʧʨʦʙʘʮʠʷ ʧʝʨʚʦʡ ʚʝʨʩʠʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ. ʇʨʠ ʵʪʦʤ ʚʝʜʸʪʩʷ ʨʝʘʣʴʥʘʷ ʨʘʙʦʪʘ ʚ 

ʩʠʩʪʝʤʝ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʷʪʩʷ ʢʦʥʩʫʣʴʪʘʮʠʠ 

ʩ ʧʦʩʪʘʚʱʠʢʦʤ ʧʨʦʜʫʢʪʘ, ʀʊ-ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʧʨʦ-

ʠʩʭʦʜʠʪ ʦʙʤʝʥ ʤʥʝʥʠʷʤʠ. 

ʕʪʘʧ 10. ʆʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʷ ʧʦʜʜʝʨʞʢʠ ï ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʚʥʝʜʨʝʥʠʷ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ ʨʘʙʦʪʳ ʚ ʥʝʡ. ʕʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦʝ ʫʩʣʦʚʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ ʟʘʢʘʟʯʠʢʘ, ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚ-

ʣʝʥʥʳʭ ʮʝʣʝʡ, ʧʦʥʷʪʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʚʥʝʜʨʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʝʛʦ ʠʩʧʦʣʥʝʥʠʝʤ, ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ. 

ʄʝʪʦʜʠʢʘ ʚʥʝʜʨʝʥʠʷ CRM ʦʙʷʟʘʥʘ ʦʙʝʩʧʝʯʠʪʴ ʢʘ-

ʯʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ ʚ ʧʦʩʪʘʚʣʝʥʥʳʝ 

ʩʨʦʢʠ, ʩʦʛʣʘʩʥʦ ʩ ʧʨʦʝʢʪʥʳʤ ʟʘʜʘʥʠʝʤ ʠ ʚ ʧʨʝʜʝʣʘʭ 

ʦʛʦʚʦʨʝʥʥʦʡ ʜʝʥʝʞʥʦʡ ʩʫʤʤʳ. 

ʉʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʠ ʚʥʝʜʨʝʥʠʷ CRM ʫ ʥʘʩ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʆʩʥʦʚʳʚʘʷʩʴ 

ʥʘ ʨʘʟʨʘʙʦʪʢʘʭ ʟʘʧʘʜʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ, ʢʦʥʩʫʣʴʪʘʥʪ ʧʦ ʚʥʝʜʨʝʥʠʶ ʚʳʙʠʨʘʝʪ ʩʭʝʤʫ, 

ʢʦʪʦʨʘʷ ʧʦʜʭʦʜʠʪ ʠ ʠʩʧʦʣʥʠʪʝʣʶ, ʠ ʟʘʢʘʟʯʠʢʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʥʝʜʨʝʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʬʫʥʢʮʠʦ-

ʥʠʨʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʙʠʟʥʝʩʘ ʟʘ-

ʢʘʟʯʠʢʘ, ʘ ʥʝ ʧʨʦʩʪʦ ʫʩʪʘʥʦʚʢʘ ʠ ʥʘʩʪʨʦʡʢʘ ʩʠ-

ʩʪʝʤʳ. [2] 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʇʨʘʢʪʠʢʘ: ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ CRM-ʨʝʰʝʥʠʡ 

// CRM ʠ Call-ʮʝʥʪʨʳ. ʇʦʨʪʘʣ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʦʪʥʦ-

ʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ, ʤʘʨʢʝʪʠʥʛʝ ʦʪʥʦʰʝʥʠʡ, 
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CRM ʢʦʥʩʘʣʪʠʥʛʝ ʠ ʫʩʣʫʛʘʭ ʧʦ ʚʳʙʦʨʫ ʠ ʚʥʝʜʨʝ-

ʥʠʶ CRM ʩʠʩʪʝʤ URL: 

http://www.crmonline.ru/inpractice/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

2019). 

2. ʄʝʪʦʜʦʣʦʛʠʷ ʚʥʝʜʨʝʥʠʷ CRM-ʩʠʩʪʝʤʳ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ - ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙ-

ʨʘʟʦʚʘʥʠʷ (ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ) // ʈʦʩʩʠʡʩʢʘʷ ɸʢʘʜʝ-

ʤʠʷ ɽʩʪʝʩʪʚʦʟʥʘʥʠʷ URL: http://www.science-educa-

tion.ru/ru/article/view?id=9662 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

2019). 

 

ʐʦʨʦʭʦʚ ɼʤʠʪʨʠʡ ɸʣʝʢʩʝʝʚʠʯ 

ʄʘʛʠʩʪʨʘʥʪ  

ɹʘʣʪʠʡʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀʤʤʘʥʫʠʣʘ ʂʘʥʪʘ,  

ʛ.ʂʘʣʠʥʠʥʛʨʘʜ 

ʆɹʆʉʅʆɺɸʅʀɽ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ʇʈʆɽʂʊɸʄʀ ɺ 

ʆʈɻɸʅʀɿɸʎʀʀ. 

 

Shorokhov Dmitriy Alekseevich 

Graduate student Baltic Federal University of Immanuel Kant, Kaliningrad 

 

THE RATIONALE FOR THE USE OF PROJECT MANAGEMENT SYSTEM IN THE 

ORGANIZATION.  

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʠʣʦʩʴ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʙʦʩʥʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʥʠʤʘʶʱʝʡʩʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ï ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʵʪʦ ʚʥʝʜ-

ʨʝʥʠʝ, ʢʘʢʠʝ ʜʘʩʪ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʘʢʠʝ ʩʫʱʝʩʪʚʫʶʪ ʨʠʩʢʠ.  

Abstract 

The purpose of the article was the consideration of the justification for the use of the project management 

system in the organization, in particular, engaged in project activities ï what will this implementation entail, what 

will give advantages, what risks exist. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʚʥʝʜʨʝʥʠʝ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. 

Keywords: software; implementation, project management systems. 

 

ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʸʪ ʦ ʚʥʝʜʨʝʥʠʠ ʢʘ-

ʢʦʛʦ-ʣʠʙʦ ʧʨʦʜʫʢʪʘ ʚ ʦʨʛʘʥʠʟʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʦ 

ʯʸʪʢʦ ʧʦʥʠʤʘʪʴ ï ʟʘʯʝʤ ʠ ʜʣʷ ʯʝʛʦ. ʂʘʞʜʦʝ ʚʥʝʜʨʝ-

ʥʠʝ ʠʤʝʝʪ çʮʝʥʫè ʠ ʥʝʩʸʪ ʚ ʩʝʙʝ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʨʠʩʢʠ ï ʦʪʢʘʟ ʧʝʨʩʦʥʘʣʘ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʥʦʚʫʶ ʩʠ-

ʩʪʝʤʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʷʪ ʤʘʩʩʦʚʳʝ 

ʫʚʦʣʴʥʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʵʬʬʝʢʪʘ ʦʪ 

ʚʥʝʜʨʝʥʠʷ, ʧʨʦʙʣʝʤʳ ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʜʘʥʥʳʭ ʧʨʦ-

ʙʣʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʥʘ ʧʨʝʜʤʝʪ 

ʥʘʜʦʙʥʦʩʪʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪʦʛʦ, 

ʢʘʢʠʝ ʚʳʛʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʦʥʘ ʧʨʠ-

ʥʝʩʸʪ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ï ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙ-

ʣʘʩʪʠ çʎʝʥʪʨ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡè ï ʧʦʜʚʝʜʦʤ-

ʩʪʚʝʥʥʦʝ ʄʠʥʠʩʪʝʨʩʪʚʫ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʚʷʟʠ ʫʯʨʝʞʜʝʥʠʝ. ɼʘʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʤʝʪʦʤ 

ʠ ʮʝʣʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʝʜʝʨʘʣʴ-

ʥʳʤʠ ʟʘʢʦʥʘʤʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʚʦʤ ʫʯʨʝʞʜʝʥʠʷ.  

ʇʨʝʜʤʝʪʦʤ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʨʝʞʜʝ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʘʫʯʥʦʡ ʠ ʥʘʫʯʥʦ-ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ, ʠʥʞʝʥʝʨʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʠʥʳʭ ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦʜʚʝ-

ʜʦʤʩʪʚʝʥʥʳʭ ʠʤ ʫʯʨʝʞʜʝʥʠʷʭ, ʦʨʛʘʥʘʭ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷ ʂʘ-

ʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ.  

ʂ ʦʩʥʦʚʥʳʤ ʮʝʣʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʷ 

ʩʪʦʠʪ ʦʪʥʝʩʪʠ: 

¶ ʨʘʟʚʠʪʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʦʙʝʩʧʝʯʝʥʠʝ ʚʥʝʜʨʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

¶ ʩʦʜʝʡʩʪʚʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʧʦʣʠʪʠʢʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨ-

ʤʘʪʠʟʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘ-

ʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʠ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠʤ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʦʨʛʘ-

ʥʘʭ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙ-

ʨʘʟʦʚʘʥʠʡ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠʤ ʦʨʛʘʥʠʟʘʮʠʷʭ; 

¶ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ, ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤʠ, ʢʘʜʨʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʦʙʣʘʩʪʠ ʠʥ-

ʬʦʨʤʘʪʠʟʘʮʠʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ; 

¶ ʤʠʥʠʤʠʟʘʮʠʷ ʨʠʩʢʦʚ ʠ ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥ-
ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤ; 
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¶ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦ-
ʩʪʨʘʥʩʪʚʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʦʛʦ ʚ ʨʦʩʩʠʡʩʢʦʝ ʠ ʤʠʨʦʚʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ; 

¶ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʫʪʸʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

 

ʄʦʜʝʣʴ ʀʊ-ʩʝʨʚʠʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩ. 2. ʄʦʜʝʣʴ ʀʊ-ʩʝʨʚʠʩʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʤʦʜʝʣʠ ʀʊ-ʩʝʨʚʠʩʘ ʚʩʝ ʩʪʨʫʢʪʫʨ-

ʥʳʝ ʝʜʠʥʠʮʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʣʘʜʘʶʪ ʧʨʠʤʝʨʥʦ ʦʜ-

ʥʠʤ ʠ ʪʝʤ ʞʝ ʧʨʦʛʨʘʤʤʥʳʤ ʩʪʝʢʦʤ. ɿʜʝʩʴ ʩʪʦʠʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʦʡ ʧʨʠʦʨʠʪʝʪʥʦʡ ʩʬʝʨʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ï 

ʢʘʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʫʯʝʙʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, 

ʪʘʢ ʠ ʧʨʦʝʢʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʚʳʙʦʨʝ ʠ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-



ζColloquium - journal Ȼ#14(38),2019 / PHYSICS AND MATHEMATICS 83 

ʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʢʦʪʦʨʘʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʘ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ, ʫʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʦʤ, ʩʦʚ-

ʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʠʷ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʪʘʢ ʜʘʣʝʝ. 

1.2. ɺʳʛʦʜʳ ʦʪ ʚʥʝʜʨʝʥʠʷ ʉʋʇ ʚ ʦʨʛʘʥʠʟʘʮʠʶ 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʩʠ-

ʩʪʝʤʳ ʜʘʥʥʦʛʦ ʪʠʧʘ ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ IT Scorecard 

ʠʟ ʛʨʫʧʧʳ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʦʩʥʦʚʘʥ ʥʘ ʩʠʩʪʝʤʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(Balanced Scorecard), ʛʜʝ ʚʤʝʩʪʦ 4-ʭ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʨʘʟ-

ʚʠʪʠʷ ʙʠʟʥʝʩʘ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʘʯʝʩʪʚʦ ʠ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. ʆʙʦʟʥʘʯʠʤ ʧʨʦʙʣʝʤʳ ʠ ʠʭ ʨʝ-

ʰʝʥʠʷ ʧʦ ʚʦʧʨʦʩʫ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ ʚ ʧʨʦʝʢʮʠʠ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩ ʫʢʘʟʘ-

ʥʠʝʤ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. [1] 

ɻʦʚʦʨʷ ʦ ʨʘʟʚʠʪʠʠ ʙʠʟʥʝʩ, ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ, 

ʯʪʦ ʨʘʙʦʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʠʤʝʶʱʠʭʩʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʀʊ-

ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʠʤ ʨʘʩʰʠʨʝʥʠʝʤ ʩ ʧʨʠ-

ʚʣʝʯʝʥʠʝʤ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʥʦʚʳʭ ʦʪʜʝʣʦʚ ʩ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʝʡ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʧʨʦʝʢʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʝʨʘ-

ʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʥʝʜʞʝʨʦʚ ʩ ʢʦʤʘʥʜʘʤʠ 

ʧʨʦʝʢʪʦʚ ʠʣʠ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʦʪʜʝʣʘʤʠ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ, ʪʘʢ ʢʘʢ ʦʪ 

ʚʨʝʤʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʟʘʚʠʩʠʪ ʪʦ, ʥʘʩʢʦʣʴʢʦ 

ʙʦʣʴʰʦʡ ʙʶʜʞʝʪ ʙʫʜʝʪ ʫ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʧʨʦ-

ʮʝʩʩʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʨʘʟʙʠʪ ʥʘ ʤʘʣʳʝ ʯʘ-

ʩʪʠ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʪʦʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫ-

ʧʘʶʱʠʭ ʨʘʙʦʪʥʠʢʘʤ ʦʪ ʨʫʢʦʚʦʜʩʪʚʘ ʟʘʜʘʯ. ɿʘʯʘ-

ʩʪʫʶ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʣʠʙʦ ʫʩʪʥʦ ʣʠʙʦ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ï ʧʦʪʝʨʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʠʩʴʤʘ 

ʠʣʠ ʟʘʙʳʚʯʠʚʦʩʪʴ, ʧʨʠʩʫʱʘʷ ʣʶʙʦʤʫ ʯʝʣʦʚʝʢʫ ʩ 

ʙʦʣʴʰʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʝʥʝʜʞʝʨʦʚ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘ-

ʟʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ-

ʥʠʢʘ ï ʧʦʠʩʢ ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʟʘ-

ʜʘʯ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʧʦʪʨʘʯʝʥʥʦʡ 

ʚʧʫʩʪʫʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʸʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʠʩʪʦʯʥʠʢʝ-ʘʛʨʝʛʘʪʦʨʝ ʚʩʝʭ ʚʳʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʯ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʥʘ ʜʦ-

ʩʪʘʚʢʫ ʧʦʩʪʘʥʦʚʦʢ ʟʘʜʘʯ, ʨʝʟʫʣʴʪʘʪʦʚ ʦ ʠʭ ʚʳʧʦʣʥʝ-

ʥʠʠ, ʘ ʪʘʢʞʝ ʦ ʧʨʦʩʤʦʪʨʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ 

ʥʠʤ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʝʨʘʪʠʚ-

ʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʩʣʫʯʠʚʰʠʝʩʷ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ 

ʧʨʷʤʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʩʨʦʢ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦ-

ʝʢʪʘ ʚ ʮʝʣʦʤ. 

ʂʘʯʝʩʪʚʦ ʚʥʝʜʨʷʝʤʳʭ ʧʨʦʝʢʪʦʚ ʧʦʚʳʰʘʝʪʩʷ 

ʧʨʠ ʦʪʣʦʚʝ ʠ ʫʩʪʨʘʥʝʥʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʙʘʛʦʚè, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʢʦʨʦʩʪʴ ʫʩʪʨʘʥʝʥʠʷ ʧʦʚʳʰʘʝʪʩʷ 

ʧʨʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ QA-ʦʪʜʝʣʘ 

ʥʘʧʨʷʤʫʶ ʢ ʘʥʘʣʠʪʠʢʘʤ ʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤ, ʯʪʦ ʠ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, 

ʢʦʪʦʨʘʷ ʢʨʦʤʝ ʪʦʛʦ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʩʪʘʥʜʘʨʪʠʟʘ-

ʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʨʦʢ, ʟʘʪʨʘʯʝʥʥʳʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʜʦʣʞ-

ʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʚʣʠʷʝʪ ʥʘ ʦʙʱʠʡ ʩʨʦʢ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ, ʧʦʵʪʦʤʫ ʯʝʤ ʙʳʩʪʨʝʝ ʙʫʜʝʪ ʜʦʩʪʠ-

ʛʘʪʴʩʷ ʟʘʜʘʥʥʦʝ ʢʘʯʝʩʪʚʦ, ʪʝʤ ʙʦʣʴʰʝ ʧʨʦʝʢʪʦʚ 

ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʟʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ. 

ʊʘʢʞʝ ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʨʘʤʦʪʥʳʝ ʠ ʵʬ-

ʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʝʢʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʦʩʦʙʘʷ ʤʝʪʦʜʦʣʦʛʠʷ, ʚʥʝʜʨʸʥʥʘʷ ʯʝʨʝʟ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʢʦ-

ʣʠʯʝʩʪʚʘ ʪʝʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ 

ʙʶʜʞʝʪ ʠ ʩʨʦʢʠ ʠʣʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʥʘʤʝ-

ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʝʦʩʦʟʥʘʥʥʦ ʤʥʦʛʠʝ ʥʝʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʬʠʥʘʥʩʠʨʫʶʪʩʷ ʚ ʫʱʝʨʙ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʤ. ʈʘʩʭʦʜʳ ʥʘ ʥʝʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ 

ʷʚʣʷʶʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʦʞʘʣʫʡ, ʩʘʤʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ 

ʢʦʤʧʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ ʤʦʞʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʥʝʩʪʨʘʪʝʛʠʯʝ-

ʩʢʠʝ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʭʦʜʫʶʪ ʢʘʢ ʜʝʥʝʞʥʳʝ 

ʨʝʩʫʨʩʳ, ʪʘʢ ʠ ʨʝʩʫʨʩʳ ʨʘʟʚʠʪʠʷ, ʟʘʯʘʩʪʫʶ ʚʳʪʝʩ-

ʥʷ̫ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʠ ʙʠʟ-

ʥʝʩ-ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʥʠ ʧʨʠʥʦʩʷʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʪʴ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʤʝʪʦʜʦʤ IT Scorecard 

ʩʚʦʜʠʪʩʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥ-

ʥʳʝ ʚʣʠʷʥʠʝʤ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʨʫʛ 

ʥʘ ʜʨʫʛʘ. ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʣʦʛʠʢʘ ʪʘʢʦʚʘ: ʯʝʤ 

ʣʫʯʰʝ ʫ ʥʘʩ ʩ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʧʝʨʩʦʥʘʣʘ ʠ ʪʝʭʥʦʣʦ-

ʛʠʷʤʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʠʭ ʥʘʚʳʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ), ʪʝʤ ʧʨʦʱʝ ʧʦʜ-

ʜʝʨʞʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ (ʚ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ, ʙʳʩʪʨʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʟʘʜʘ-

ʯʘʤ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʝʜʠʥʠʮʘʤʠ), ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʙʩʣʫʞʠʚʘ-

ʥʠʶ ʢʣʠʝʥʪʦʚ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫ-

ʱʝʩʪʚ (ʢʨʦʤʝ ʪʦʛʦ, ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʤʦʪʠʚʠʨʦ-

ʚʘʥʠʶ ʩʦʪʨʫʜʥʠʢʦʚ), ʘ ʧʦʩʣʝʜʥʝʝ ʧʦʤʦʛʘʝʪ ʜʦʩʪʠʯʴ 

ʧʣʘʥʠʨʫʝʤʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ. 

ʇʨʦʚʝʜʷ ʜʘʥʥʳʡ ʘʥʘʣʠʟ, ʤʦʞʥʦ ʩʤʝʣʦ ʟʘʷʚʠʪʴ 

ʦ ʦʧʨʘʚʜʘʥʥʦʤ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦ-

ʝʢʪʘʤʠ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʧʨʝʜʧʨʠʷʪʠʝ. 

ɻʦʚʦʨʷ ʦ ʩʠʩʪʝʤʘʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʥʝʜʨʷʝ-

ʤʳʭ ʚ ʦʨʛʘʥʠʟʘʮʠʶ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʚʠʣʴ-

ʥʳʡ ʚʳʙʦʨ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʜʣʷ ʥʝʸ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʛʦʜʳ: 

¶ ʦʙʣʝʛʯʝʥʠʝ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʨʦʝʢʪʦʚ, ʥʝ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʘʪʝʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʠʟʜʝʨʞʝʢ ʦʨʛʘʥʠʟʘʮʠʠ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ ʠʭ ʧʦʜʩʢʘʟʦʢ ʧʨʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʠ; 

¶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʝʨʝʨʘʩʭʦʜʦʚ ʩʨʝʜʩʪʚ, ʢʦ-
ʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʩʝʤʠ 

ʨʘʩʭʦʜʘʤʠ; 

¶ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʝʢʪʦʚ, ʠʩʧʦʣ-
ʥʝʥʥʳʭ ʩ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦ-

ʜʘʨʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʩʨʦʢʘʤʠ, ʪʝʢʫʱʠʤʠ ʟʘʜʘʯʘʤʠ, 

ʛʜʝ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠ-

ʚʘʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ; 

¶ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʛʜʝ ʤʝʥʝ-
ʜʞʝʨ ʤʦʞʝʪ ʥʝ ʟʘʥʠʤʘʪʴʩʷ ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʦʡ (ʩʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ, ʩʦʟʜʘʥʠʝ ʦʪʯʝ-

ʪʦʚ) ʚʨʫʯʥʫʶ; 
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¶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ï ʝʩʣʠ ʧʝʨʝʜ ʩʦʪʨʫʜʥʠʢʦʤ ʚʦʟ-

ʥʠʢʥʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʨʦʙʣʝʤʘ, ʦʥ ʤʦʞʝʪ ʥʝʟʘʤʝʜ-

ʣʠʪʝʣʴʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʜʨʫʛʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʯʝʨʝʟ 

ʚʩʪʨʦʝʥʥʳʡ ʤʝʩʩʝʥʜʞʝʨ ʩʠʩʪʝʤʳ; 

¶ ʦʙʣʝʛʯʝʥʠʝ ʚʝʜʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ï ʚ ʥʝ-

ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘʭ ʠʤʝʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʳʩʪ-

ʨʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʚʩʝʡ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʪʜʝʣʴʥʳʤ 

ʧʨʦʝʢʪʦʤ; 

¶ ʦʙʣʝʛʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʧʨʦʛʥʦ-
ʟʘʤʠ ï ʩʠʩʪʝʤʳ ʧʦʤʦʛʘʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝ-

ʣʷʪʴ ʨʠʩʢʠ, ʩʪʨʦʠʪʴ ʧʨʦʛʥʦʟʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʧʝʭʘ 

ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬ-
ʬʝʢʪʘ ʦʪ ʀʊ-ʧʨʦʝʢʪʘ | | ʉʪʘʪʴʠ iTeam // iTeam.ru - 

ʉʪʨʘʪʝʛʠʷ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ʆʨʛʩʪʨʫʢʪʫʨʘ. ʄʦʪʠ-

ʚʘʮʠʷ. URL: https://blog.iteam.ru/metody-

opredeleniya-ekonomicheskogo-effekta-ot-it-proekta/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 2019). 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʠʣʦʩʴ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʠʭ ʧʨʝ-

ʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ.  

Abstract 

The purpose of the article was the consideration of the most popular project management systems, their 

advantages and disadvantages. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʦʙʟʦʨ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. 

Keywords: software; review, project management systems. 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʳʥʦʢ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʠʡ ʩʧʠʩʦʢ ʭʦʨʦʰʦ ʟʘ-

ʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʩʝʙʷ ʧʨʦʜʫʢʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʫʩʣʦʞʥʷʝʪʩʷ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦ-

ʝʢʪʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ï ʢ ʧʝʨʚʳʤ ʦʪʥʦʩʷʪ ʩʠʩʪʝʤʳ, 

ʩ ʢʦʪʦʨʳʤʠ ʣʝʛʯʝ ʨʘʙʦʪʘʪʴ ʨʷʜʦʚʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʚ ʢʦʪʦ-

ʨʳʭ ʠʥʬʦʨʤʘʮʠʷ ʚʳʛʣʷʜʠʪ ʥʘʛʣʷʜʥʝʝ ʠ ʧʨʝʜʫʩʤʦʪ-

ʨʝʥʳ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʘʛʨʝʛʠʨʦʚʘʥʠʶ ʜʘʥ-

ʥʳʭ. ʂʦ ʚʪʦʨʳʤ ʞʝ ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ, ʪʨʝʙʫʶʱʠʝ 

ʥʘʚʳʢʠ ʠ ʟʥʘʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ï ʚ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʝ, ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʪʘʢ 

ʜʘʣʝʝ. 

ɼʣʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʩʤʦʪʨʠʤ 

ʠ ʪʝ ʠ ʪʝ ï ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʚʦʟʴʤʸʤ ʧʦʧʫʣʷʨʥʳʝ ʩʠʩʪʝʤʳ Microsoft Pro-

ject, Asana ʠ Wrike, ʘ ʚ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʴʤʸʤ ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ 

ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʥʦʚʥʦʡ ʦʙʣʘ-

ʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

Jira. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʦʙʣʘʯʥʳʤʠ, ʯʘʩʪʴ ʠʟ ʢʦ-

ʪʦʨʳʭ ʠʤʝʝʪ ʜʝʩʢʪʦʧʥʫʶ ʚʝʨʩʠʶ. 

 

ʉʠʩʪʝʤʘ Wrike  

Wrike ï ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ, ʢʦʪʦʨʘʷ, ʢʘʢ ʟʘʷʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢ, 

çʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʘʥʜʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʨʘʟʨʘʙʦʪ-

ʢʦʡ ʧʨʦʝʢʪʘ, ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, 

ʯʪʦʙʳ ʚʳʚʝʩʪʠ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴè. 

ʉʠʩʪʝʤʘ ʧʦʩʪʨʦʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʦʣʴʟʦ-

ʚʘʪʝʣʠ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʧʨʦʝʢʪʫ 

ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ï ʧʨʦʩʪʦʠ, ʪʨʫʜʦʚʳʝ 

ʟʘʪʨʘʪʳ ʠ ʪʘʢ ʜʘʣʝʝ. ʆʥʘ ʜʘʸʪ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʟʚʦ-

ʣʷʶʱʠʝ ʫʧʨʦʩʪʠʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʫʪʸʤ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʚ ʢʦʥʢʨʝʪʥʳʡ ʧʣʘʥ ʜʝʡʩʪʚʠʡ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ Wrike ï ʮʝʥʪʨʘʣʠʟʦʚʘʥ-

ʥʦʝ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʙʲʝʜʠʥʷʝʪ ʢʘʢ 

ʠʩʧʦʣʥʠʪʝʣʝʡ, ʧʨʦʝʢʪʠʨʦʚʱʠʢ, ʪʘʢ ʠ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʳʭ ʩʪʦʨʦʥ ï ʧʘʨʪʥʸʨʦʚ ʠ ʟʘʢʘʟʯʠʢʦʚ. [1] 

ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠ-

ʩʫʥʢʝ 1. 
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ʈʠʩ. 1. ʀʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ Wrike 

 

ʌʫʥʢʮʠʠ Wrike ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʘʪʝ-

ʛʦʨʠʠ: ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʠ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ. 

ʂ ʧʨʦʝʢʪʥʳʤ ʦʪʥʦʩʷʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʢʦʤʘʥʜʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʝʢʪʳ 

(ʥʘʧʨʠʤʝʨ, ʚ ʬʦʨʤʝ ʜʠʘʛʨʘʤʤʳ ɻʘʥʪʘ ʠʣʠ ʢʘʥʙʘʥ-

ʜʦʩʢʠ), ʦʪʩʣʝʞʠʚʘʪʴ ʩʨʦʢʠ ʠ ʧʦʪʨʘʯʝʥʥʦʝ ʚʨʝʤʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʟʘʜʘʯ ʚ ʧʨʦʝʢʪʘʭ, 

ʥʘʟʥʘʯʘʪʴ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʘʙʦʯʠʝ 

ʨʝʩʫʨʩʳ. Wrike ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʰʘʙʣʦʥʳ ʪʠʧʦ-

ʚʳʭ ʧʨʦʝʢʪʦʚ, ʦʧʠʩʳʚʘʪʴ ʧʨʦʮʝʩʩ ʩ ʧʦʤʦʱʴʶ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʩʪʘʪʫʩʦʚ ʠ ʧʦʣʝʡ ʚ ʟʘʜʘʯʘʭ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʝʡ ʥʘ ʟʘ-

ʜʘʯʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. 

ʌʫʥʢʮʠʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʚʢʣʶʯʘʶʪ ʠʥʪʝ-

ʛʨʘʮʠʶ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʟʘʜʘʯʘʤʠ 

ʠʟ ʧʠʩʝʤ, ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʧʧʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʬʦʨʤʳ ʚʭʦʜʷʱʠʭ ʟʘʧʨʦʩʦʚ, ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʝ ʟʘ-

ʜʘʯ, ʩʦʦʙʱʝʥʠʷ, ʦʙʩʫʞʜʝʥʠʝ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʨʝʜʘʢ-

ʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʦʚ, ʛʨʘʬʠʢʦʡ ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ, ʘ 

ʪʘʢʞʝ ʩʠʩʪʝʤʫ ʫʚʝʜʦʤʣʝʥʠʡ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʨʦ-

ʝʢʪʘʭ ʢʦʤʘʥʜʳ. 

ʇʦʤʠʤʦ ʚʝʙ-ʩʝʨʚʠʩʘ ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝ-

ʥʠʡ Wrike ʜʦʩʪʫʧʝʥ ʥʘ ʧʣʘʪʬʦʨʤʘʭ Windows ʠ Mac 

OS. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʩʠʩʪʝʤʘ ʥʝ ʣʠʰʝʥʘ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦʩʪʴ 

ʘʜʨʝʩʦʚʘʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʢʦʥʢʨʝʪʥʦʤʫ ʧʦʣʴʟʦʚʘ-

ʪʝʣʶ ïʫʯʘʩʪʥʠʢʫ ʟʘʜʘʯʠ. 

ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʷʪʴʶ ʪʘʨʠʬʥʳʤʠ ʧʣʘ-

ʥʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʜʦʩʪʫʧʥʫʶ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴʶ, ʦʙʲʸʤ ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ 

ʥʘʩʪʨʦʡʢʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ: 

¶ çWrike Freeè ï ʙʝʩʧʣʘʪʥʘʷ ʚʝʨʩʠʷ ʩ ʙʘʟʦʚʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʙʦʪʳ ʜʦ 5 

ʯʝʣʦʚʝʢ; 

¶ çWrike Professionalè ï ʧʣʘʪʥʘʷ ʚʝʨʩʠʷ ʩʪʦ-

ʠʤʦʩʪʴʶ 9,8$ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʤʝʩʷʮ ʩ ʙʘʟʦʚʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʙʦʪʳ ʜʦ 15 

ʯʝʣʦʚʝʢ; 

¶ çWrike Businessè ï ʧʣʘʪʥʘʷ ʚʝʨʩʠʷ ʩʪʦʠʤʦ-

ʩʪʴʶ 24,8$ ʚ ʤʝʩʷʮ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʨʘʩʰʠʨʝʥʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʜʦ 200 

ʯʝʣʦʚʝʢ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʥʘʙʦʨʦʤ ʫʩʣʫʛ 

ʧʦ ʭʨʘʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ (ʦʙʣʘʯʥʳʝ ʭʨʘʥʠʣʠʱʘ); 

¶ çWrike Marketingè ï ʧʣʘʪʥʘʷ ʚʝʨʩʠʷ, ʢʦʪʦ-

ʨʘʷ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʧʨʦʝʢʪʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʤʘʨʢʝʪʠʥʛʦʤ ʠ ʜʠʟʘʡʥʦʤ. ʉʦʜʝʨʞʠʪ 

ʥʝʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʪʘʨʠʬ-

ʥʳʤʠ ʧʣʘʥʘʤʠ çWrike Freeè, çWrike Professionalè ʠ 

çWrike Businessè, ʦʛʨʘʥʠʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ; 

¶ çWrike Enterpriseè ï ʧʣʘʪʥʘʷ ʚʝʨʩʠʷ, ʢʦʪʦ-

ʨʘʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʢʦʨʧʦʨʘ-

ʪʠʚʥʦʛʦ ʩʝʛʤʝʥʪʘ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʚʩʝ ʠʤʝʶʱʠʝʩʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʦʡ ʩʠʩʪʝ-

ʤʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʜʦʧʦʣʥʝʥʠʷè 

ï ʥʘʙʦʨ ʧʨʝʤʠʫʤ-ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦ-

ʙʘʚʣʝʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʪʝʤ ʩʘʤʳʤ ʨʘʩʰʠʨʠʚ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʨʘʥʝʝ ʪʘʨʠʬʥʦʛʦ ʧʣʘʥʘ. [2] 

 

ʉʠʩʪʝʤʘ Asana 

Asana ï ʵʪʦ ʦʙʣʘʯʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ ʠ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʦʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦ ʦʙʱʝʥʠʶ ʩ ʧʘʨʪʥʝ-

ʨʘʤʠ, ʫʧʨʘʚʣʝʥʠʶ ʨʘʟʣʠʯʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʧʨʦʝʢ-

ʪʘʤʠ ʠ ʪʘʢ ʜʘʣʝʝ. ʂʘʢ ʟʘʷʚʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʠ-

ʩʪʝʤʳ, çʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʢʦ-

ʤʘʥʜ ʠ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʝʢʪʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʠʭ ʤʘʩʰʪʘʙè. [3] 

ʀʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩ. 2. ʀʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ Asana 

 

ʉʠʩʪʝʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ API, 

ʜʦʩʪʫʧʥʳ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ iOS ʠ Android. ʆʩʥʦʚʥʦʡ 

ʝʜʠʥʠʮʝʡ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʨʘʙʦʯʠʡ ʩʪʦʣ. ʆʪʣʠʯʠ-

ʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

¶ ʥʝʩʢʦʣʴʢʦ çʫʨʦʚʥʝʡè ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ ï ʭʦʨʦʰʘʷ ʜʝʪʘʣʠʟʘʮʠʷ; 

¶ ʧʨʦʜʫʤʘʥʥʳʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʜʝʣʘʝʪ ʧʨʦ-

ʜʫʢʪ ʧʦʭʦʞʠʤ ʥʘ ʧʦʣʥʦʮʝʥʥʦʝ ʜʝʩʢʪʦʧʥʦʝ ʧʨʠʣʦ-

ʞʝʥʠʝ; 

¶ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ 
ʚʥʝ ʩʝʨʚʠʩʘ ʚʚʠʜʫ ʥʘʣʠʯʠʷ ʩʠʩʪʝʤʳ ʢʦʤʤʝʥʪʠʨʦʚʘ-

ʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʷ ʧʨʦʝʢʪʦʚ ʠ ʟʘʜʘʯ; 

¶ ʧʘʥʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ï 

ʥʘʛʣʷʜʥʳʡ ʛʨʘʬʠʢ ʩ ʦʪʤʝʪʢʘʤʠ ʦʙ ʦʙʱʝʤ ʢʦʣʠʯʝ-

ʩʪʚʝ ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʯʘ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʧʨʦ-

ʝʢʪʘ; 

¶ ʥʘʣʠʯʠʝ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʡ ʠ ʜʝʡʩʪʚʠʡ ʧʦ 
ʟʘʜʘʯʘʤ; 

¶ ʠʥʪʝʛʨʘʮʠʷ ʩʦ ʤʥʦʛʠʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʩʝʨ-
ʚʠʩʘʤʠ ï Evernote, Dropbox, MailChimp, Slack ʠ ʪʘʢ 

ʜʘʣʝʝ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʨʷʜ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ ʩʠʩʪʝʤʳ ïʦʪʩʫʪʩʪʚʠʝ ʨʫʩʩʢʦʡ ʣʦʢʘʣʠ-

ʟʘʮʠʠ, ʨʘʩʰʠʨʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʟʘ-

ʜʘʯʘʤʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝʤ, ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʠʨʦʚʘʥʠʷ, ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʘʚʪʦʨʠʟʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʫʚʝʜʦʤʣʝʥʠʡ ʚ ʙʨʘʫʟʝʨʝ.  

 

ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʪʳʨʴʤʷ ʪʘʨʠʬʥʳʤʠ 

ʧʣʘʥʘʤʠ: 

¶ çBasicè ï ʙʝʩʧʣʘʪʥʘʷ ʙʘʟʦʚʘʷ ʚʝʨʩʠʷ ʩʠ-

ʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʢʦʤʘʥʜ, 

ʢʦʪʦʨʳʝ ʪʦʣʴʢʦ ʥʘʯʘʣʠ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʝʢʪʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʝʜʠʥʠʮʳ ʢʘʢ: ʟʘʜʘʯʠ, ʢʘʥʙʘʥ-ʜʦʩʢʠ, ʢʘʣʝʥʜʘʨʴ, 

ʨʘʙʦʪʘ ʩ ʜʘʪʘʤʠ; 

¶ çPremiumè ï ʧʣʘʪʥʘʷ ʚʝʨʩʠʷ ʟʘ 9,99$ ʚ ʤʝ-

ʩʷʮ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʨʘʩʰʠʨʝʥʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʙʘʟʦʚʳʤ ʪʘʨʠʬʦʤ çBasicè ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, 

ʚʢʣʶʯʘʶʱʝʡ: ʚʨʝʤʝʥʥʘʷ ʰʢʘʣʘ, ʦʪʯʝʪʳ, ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʝ ʧʦʣʷ, ʟʘʚʠʩʠʤʳʝ ʟʘʜʘʯʠ, ʯʘʩʪʥʳʝ ʢʦʤʘʥʜʳ 

ʠ ʧʨʦʝʢʪʳ, ʵʪʘʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʪʘ-

ʨʠʬʥʳʡ ʧʣʘʥ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʤ 

ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ; 

¶ çBusinessè ï ʧʣʘʪʥʘʷ ʚʝʨʩʠʷ ʟʘ 19,99$ ʚ ʤʝ-

ʩʷʮ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʫʜʘ ʚʭʦʜʷʪ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʪʘʨʠʬʘʤʠ çBasicè ʠ çPremiumè, 

ʧʨʠ ʵʪʦʤ ʠʤʝʷ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ: ʧʦʨʪʬʦʣʠʦ, ʨʘʩʰʠʨʝʥʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʦʣʝʡ, ʨʘʩʰʠʨʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʥʦʚ ʧʨʦʝʢʪʘ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨ-

ʩʘʤʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʥʘʟʚʘʥʠʷ, ʪʘʨʠʬʥʳʡ ʧʣʘʥ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥ ʥʘ ʙʠʟʥʝʩ-ʨʝʰʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʟʘʢʘʟʯʠʢʘ ʠ ʠʩ-

ʧʦʣʥʠʪʝʣʷ; 

¶ çEnterpriseè ï ʧʣʘʪʥʘʷ ʚʝʨʩʠʷ, ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʘʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʤ 

ʥʫʞʥʳ ʨʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʟʘʱʠʪʝ, ʢʦʥ-

ʪʨʦʣʶ ʠ ʧʦʜʜʝʨʞʢʝ. ʊʘʨʠʬʥʳʡ ʧʣʘʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ: ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ SAML, SCIM, ʵʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ 

ʜʘʥʥʳʭ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʡ, ʧʨʠʦʨʠʪʝʪʥʘʷ 

ʧʦʜʜʝʨʞʢʘ. [4] 

 

ʉʠʩʪʝʤʘ Microsoft  Project 

Microsoft Project ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʦʛʨʘʤʤ-

ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ 

ʩʧʦʩʦʙ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʬʝʣʷʤʠ, ʢʦʪʦ-

ʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦ-

ʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ. ɼʣʷ ʵʪʦʛʦ ʧʨʠ-

ʤʝʥʷʶʪʩʷ ʚʩʪʨʦʝʥʥʳʝ ʰʘʙʣʦʥʳ, ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʘʥʘʣʠʪʠʢʠ ʠ ʩʪʘʪʠʩʪʠʢʠ, ʩʨʝʜʩʪʚʘ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤ ʚʨʝʤʝʥʝʤ ʠ ʪʘʢ ʜʘʣʝʝ. [5] 

ʀʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʈʠʩ. 3. ʀʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ Microsoft Project 

 

ɻʦʚʦʨʷ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʢʘʟʘʪʴ, ʢʘʢʠʝ ʟʘʜʘʯʠ ʦʥʘ ʩʧʦʩʦʙʥʘ ʨʝ-

ʰʘʪʴ: 

¶ ʧʦʰʘʛʦʚʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʝʢʪ, ʧʦʣʴʟʫʷʩʴ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʧʦʜʩʢʘʟʢʘʤʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚ-

ʥʷʭ;  

¶ ʩʦʟʜʘʚʘʪʴ ʟʘʜʘʯʠ, ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝʩʫʨʩʳ, 
ʫʢʘʟʳʚʘʪʴ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʠ ʧʦʣʫʯʘʪʴ ʤʦʜʝʣʴ 

ʧʨʦʝʢʪʘ; 

¶ ʩʦʟʜʘʚʘʪʴ ʩʝʪʝʚʫʶ ʜʠʘʛʨʘʤʤʫ ʧʨʦʝʢʪʘ, ʪʦ 
ʝʩʪʴ ʫʢʘʟʳʚʘʪʴ ʩʚʷʟʠ ʟʘʜʘʯ ʠ ʧʨʠʦʨʠʪʝʪʦʚ ʩ ʚʳʨʘʚ-

ʥʠʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ ʧʦ ʤʝʨʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ; 

¶ ʧʨʠʩʚʘʠʚʘʪʴ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʢʦʜʳ ʩʪʨʫʢʪʫʨ 
ʜʣʷ ʨʝʩʫʨʩʦʚ ʠ ʟʘʜʘʯ; 

¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ 
ʛʨʫʧʧ ʧʨʦʝʢʪʦʚ ʠ ʦʙʱʠʡ ʧʫʣ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʝʢʪʥʳʡ ʧʣʘʥ ʥʘ ʫʨʦʚʥʝ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ; 

¶ ʨʘʩʩʯʠʪʳʚʘʪʴ ʢʨʠʪʠʯʝʩʢʠʡ ʧʫʪʴ; 

¶ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ ʠʥ-
ʜʠʢʘʪʦʨʦʚ ʧʨʦʙʣʝʤʥʳʝ ʟʘʜʘʯʠ; 

¶ ʤʝʥʷʪʴ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʚʳʧʦʣʥʝʥʠʷ ʟʘ-
ʜʘʯ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ; 

¶ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʢ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʝʣ, 
ʪʘʢ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʸʪʦʚ; 

¶ ʩʦʟʜʘʚʘʪʴ ʰʘʙʣʦʥʳ ʧʨʦʝʢʪʦʚ; 

¶ ʜʦʙʘʚʣʷʪʴ ʤʘʢʨʦʩʳ ʠ VBA-ʧʨʦʛʨʘʤʤʳ; 

¶ ʤʦʜʝʣʠʨʦʚʘʪʴ ʚʘʨʠʘʥʪʳ ʣʶʙʳʭ ʨʝʰʝʥʠʡ, ʘ 
ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ 

ʧʨʠʥʷʪʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʦʜʝʣʠ. 

ɼʣʷ ʨʘʙʦʪʳ ʚ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʶʪ ʧʦʥʷʪʠʷ 

çɿʘʜʘʯʘè, çʈʝʩʫʨʩè ʠ çʅʘʟʥʘʯʝʥʠʝè. ɼʣʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʮʝʣʠ ʧʨʦʝʢʪʘ ʨʘʙʦʪʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʟʘʜʘʯʠ. ʇʦ-

ʥʷʪʠʝ çʨʝʩʫʨʩè ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʩʦʪʨʫʜʥʠʢʫ, ʥʦ 

ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʠ ʢ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʦʙʦʨʫʜʦʚʘ-

ʥʠʶ, ʤʘʪʝʨʠʘʣʘʤ. ɺ Microsoft Project ʥʘʟʥʘʯʝʥʠʷ 

ʚʦʟʥʠʢʘʶʪ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘ-

ʜʘʯʠ ʚʳʜʝʣʷʶʪʩʷ ʨʝʩʫʨʩʳ. ʀʤʝʥʥʦ ʥʘʟʥʘʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʦʙʲʸʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ 

ʚʨʝʤʝʥʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ï ʦʙɦʝʝ ʚʨʝʤʷ ʧʨʦʝʢʪʘ. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʚʚʦʜʘ ʩʫʱʝʩʪʚʫʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʜʘʯ (ʜʠʘʛʨʘʤʤʘ ɻʘʥʪʘ, ʬʦʨʤʘ ʟʘ-

ʜʘʯ ʠ ʜʨʫʛʠʝ) ʨʝʩʫʨʩʦʚ (ʛʨʘʬʠʢ ʨʝʩʫʨʩʦʚ, ʣʠʩʪ ʨʝ-

ʩʫʨʩʦʚ) ʠ ʥʘʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʚʘʶʪ ʛʨʘʬʠʯʝ-

ʩʢʠʤʠ, ʪʘʙʣʠʯʥʳʤʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʬʦʨʤ. 

ʆʜʥʘʢʦ ʩʠʩʪʝʤʘ ʥʝ ʣʠʰʝʥʘ ʥʝʜʦʩʪʘʪʢʦʚ ï ʚ ʥʝʡ 

ʦʪʩʫʪʩʪʚʫʶʪ: 

¶ ʨʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʟʘʜʘʯʘʤʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝʤ; 

¶ ʦʪʢʨʳʪʳʡ API; 

¶ ʤʥʦʛʦʬʘʢʪʦʨʥʘʷ ʘʚʪʦʨʠʟʘʮʠʷ; 

¶ ʩʠʩʪʝʤʘ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. [6] 

ʉʠʩʪʝʤʘ ʠʤʝʝʪ ʜʚʝ ʚʝʨʩʠʠ ï ʦʙʣʘʯʥʫʶ ʠ ʣʦ-

ʢʘʣʴʥʫʶ. ʆʙʣʘʯʥʳʝ ʚʝʨʩʠʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜʨʘʟ-

ʜʝʣʷʶʪʩʷ ʥʘ: 

¶ çProject Online Essentialsè ï ʢʘʢ ʚʩʝ ʪʘʨʠʬ-

ʥʳʝ ʧʣʘʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʦʤʧʘʥʠʝʡ Microsoft, 

ʷʚʣʷʝʪʩʷ ʧʣʘʪʥʦʡ ʚʝʨʩʠʝʡ. ɼʘʥʥʦʝ ʦʙʣʘʯʥʦʝ ʨʝʰʝ-

ʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ ʥʘʣ ʧʨʦ-

ʝʢʪʘʤʠ ʚ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʝ ʠ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡ-

ʩʪʚʘʭ, ʢʫʜʘ ʚʭʦʜʠʪ ʙʘʟʦʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠ-

ʩʪʝʤʳ. ʉʪʦʠʤʦʩʪʴ ï 437,5 ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ çProject Online Professionalè ï ʦʙʣʘʯʥʦʝ ʨʝ-

ʰʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ ʢʣʠʝʥʪʝ ʥʘ 

ʥʘʩʪʦʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʘ ʪʘʢʞʝ ʚ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʝ. 

ɼʘʥʥʘʷ ʚʝʨʩʠʷ ʨʘʩʰʠʨʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çProject 

Online Essentialsè ʩʣʝʜʫʶʱʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ: 

ʜʠʘʛʨʘʤʤʳ ɻʘʥʪʘ ʠ ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʰʘʙʣʦʥʳ, ʬʠ-

ʥʘʥʩʦʚʳʝ ʦʪʯʝʪʳ ʠ ʜʠʘʛʨʘʤʤʳ ʚʳʨʘʙʦʪʢʠ, ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʧʦ ʟʘʜʘʯʘʤ ʠ ʠʭ ʫʧʨʘʚʣʝʥʠʝ, 

ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʨʦʩʘʤʠ, ʨʘʩʰʠʨʝʥʥʘʷ ʘʥʘʣʠʪʠʢʘ. 

ʉʪʦʠʤʦʩʪʴ ï 1875 ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷ; 
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¶ çProject Online Premiumè ï ʧʦʣʥʦʮʝʥʥʦʝ 

ʦʙʣʘʯʥʦʝ ʨʝʰʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ 

ʧʦʨʪʬʝʣʷʤʠ. ɼʘʥʥʳʡ ʪʘʨʠʬʥʳʡ ʧʣʘʥ ʧʨʝʜʣʘʛʘʝʪ 

ʚʝʩʴ ʩʧʝʢʪʨ ʠʤʝʶʱʠʭʩʷ ʚ ʩʠʩʪʝʤʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çProject Online Pro-

fessionalè ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦ ʬʠ-

ʥʘʥʩʦʚʦʡ ʘʥʘʣʠʪʠʢʝ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝ-

ʥʠʷ ʟʘʧʨʦʩʘʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʧʦ ʧʨʦʝʢ-

ʪʘʤ, ʦʪʯʝʪʥʦʩʪʴ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʦʨʪʬʝʣʝʡ. ʉʪʦʠʤʦʩʪʴ ï 3437,5 ʨʫʙʣʝʡ ʩ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʚ ʤʝʩʷʮ. 

ʊʦʛʜʘ ʢʘʢ ʣʦʢʘʣʴʥʳʝ ʚʝʨʩʠʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ 

ʪʘʨʠʬʥʳʝ ʧʣʘʥʳ: 

¶ çProject Standartè ï ʣʦʢʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ ʜʣʷ ʪʝʭ, ʢʦʤʫ ʥʝ ʥʫʞʥʳ ʠʥ-

ʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʠ ʜʨʫʛʠʝ ʨʘʩʰʠ-

ʨʝʥʥʳʝ ʬʫʥʢʮʠʠ. ɹʘʟʦʚʘʷ ʣʦʢʘʣʴʥʘʷ ʚʝʨʩʠʷ, ʚ ʢʦʪʦ-

ʨʫʶ ʚʢʣʶʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʟʘʜʘ-

ʯʘʤʠ, ʦʪʯʝʪʘʤʠ ʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʦʡ. ʉʪʦʠʤʦʩʪʴ ï 

48199 ʨʫʙʣʝʡ ʟʘ ʣʠʮʝʥʟʠʶ. 

¶ çProject Professionalè ï ʨʘʩʰʠʨʝʥʥʘʷ ʣʦ-

ʢʘʣʴʥʘʷ ʚʝʨʩʠʷ, ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʷ ʜʣʷ ʣʦʢʘʣʴ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. ʉʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ ʚʩʝʡ 

ʠʤʝʶʱʝʡʩʷ ʚ ʣʦʢʘʣʴʥʦʡ ʚʝʨʩʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʪʴʶ, ʘ ʠʤʝʥʥʦ: ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ, ʩʠʥʭʨʦʥʠ-

ʟʘʮʠʷ ʩ Project Online ʠ Project Server, ʨʘʩʧʠʩʘʥʠʝ 

ʟʘʜʘʯ, ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʠʟ Skype. ʉʪʦʠʤʦʩʪʴ 

ï 82999 ʨʫʙʣʝʡ ʟʘ ʣʠʮʝʥʟʠʶ. 

¶ çProject Serverè ï ʤʘʩʰʪʘʙʠʨʫʝʤʦʝ ʣʦʢʘʣʴ-

ʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʬʝʣʷʤʠ ʧʨʦʝʢʪʦʚ 

ʠ ʧʦʚʩʝʜʥʝʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ ʧʨʦʝʢʪʘʤ. ʗʚʣʷʝʪʩʷ 

ʣʦʢʘʣʴʥʳʤ ʘʥʘʣʦʛʦʤ ʦʙʣʘʯʥʦʛʦ ʨʝʰʝʥʠʷ çProject 

Online Premiumè, ʧʨʝʜʦʩʪʘʚʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʟʘʧʨʦʩʘʤʠ ʠ ʨʘʩʰʠʨʝʥ-

ʥʦʡ ʘʥʘʣʠʪʠʢʝ ʩʚʦʠʭ ʧʦʨʪʬʝʣʝʡ. ʉʪʦʠʤʦʩʪʴ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʘʨʪʥʸʨʘʤʠ, ʢʦʪʦʨʳʝ ʚʥʝʜʨʷʶʪ ʜʘʥʥʦʝ ʨʝ-

ʰʝʥʠʝ. [7] 

 

ʉʠʩʪʝʤʘ Jira 

Jira ï ʩʠʩʪʝʤʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʩʪʨʘʣʠʡʩʢʦʡ 

ʢʦʤʧʘʥʠʝʡ Atlassian, ʢʦʪʦʨʘʷ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʪʩʣʝ-

ʞʠʚʘʥʠʷ ʦʰʠʙʦʢ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʚ ʢʦʤʧʘ-

ʥʠʠ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʦʟʠʮʠʦʥʠʨʫʶʪ 

ʩʚʦʡ ʧʨʦʜʫʢʪ ʢʘʢ çʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʩʝʭ ʩʦʪʨʫʜʥʠ-

ʢʦʚ ʚ ʢʦʤʘʥʜʝ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʦʝʢʪʦʚè. 

Jira ʧʦʤʦʛʘʝʪ ʢʦʤʘʥʜʝ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘ-

ʮʠʝʡ ʠ ʣʝʛʢʦ ʚʦʚʣʝʢʘʪʴ ʨʘʟʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʧʨʦ-

ʝʢʪʳ ʠ ʟʘʜʘʯʠ, ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʬʠʢʩʠʨʦʚʘʪʴ ʦʰʠʙʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʘʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢ-

ʪʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʨʘʙʦʪʳ ʪʦʯʥʦ ʚ 

ʩʨʦʢ ʠ ʚ ʨʘʤʢʘʭ ʨʝʛʣʘʤʝʥʪʘ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦ-

ʚʝʨʷʪʴ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʠ 

ʥʘʟʥʘʯʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʘʜʘʯʠ, ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʩ 

ʢʦʣʣʝʛʘʤʠ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʚʤʝʩʪʥʦʛʦ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʬʘʡʣʦʚ, ʘ ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦ-

ʛʨʝʩʩ ʠ ʦʙʥʦʚʣʝʥʠʝ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʢʦʤʘʥʜʳ. [8] 

ʀʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩ. 4. ʀʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ Jira 

 

ɼʠʥʘʤʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʠʩʪʝʤʳ ʜʣʷ ʫʧʨʘʚ-

ʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ Jira ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʫʢʦʚʦʜʠ-

ʪʝʣʷʤ ʦʙʥʘʨʫʞʠʪʴ ʧʨʝʧʷʪʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʜʘʶʪ 

ʢʦʤʘʥʜʝ ʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʝʝ, ʧʨʠʥʠʤʘʪʴ ʮʝʣʝʥʘ-

ʧʨʘʚʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ ʠ ʦʧʨʝʜʝ-

ʣʷʪʴ ʦʙʣʘʩʪʠ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʝʨʝʯʠʩʣʠʤ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ: 

¶ ʦʪʩʣʝʞʠʚʘʥʠʝ ʠ ʨʘʙʦʪʘ ʩ ʧʨʦʝʢʪʘʤʠ ï ʧʨʦ-

ʩʤʦʪʨ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʘʜ ʧʨʦʝʢ-

ʪʦʤ, ʢʘʢʠʝ ʚʦʟʥʠʢʘʶʪ ʦʰʠʙʢʠ ʚ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʣʠʝʥʪʘʤʠ, ʙʳʩʪʨʦʝ ʠʭ ʫʩʪʨʘʥʝʥʠʝ; 

¶ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ï ʜʦʢʫʤʝʥʪʳ, ʧʦʯʪʘ, ʦʙ-

ʱʝʥʠʝ ï ʚʩʸ ʚ ʦʜʥʦʤ ʤʝʩʪʝ; 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ï ʧʦʩʪʨʦ-

ʝʥʠʝ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʧʦʤʦʱʠ ʜʠʘʛʨʘʤʤ ʠ 

ʩʭʝʤ; 
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¶ ʦʪʩʣʝʞʠʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ï ʧʦʩʪʘʥʦʚʢʘ 

ʟʘʜʘʯ, ʧʨʠʦʨʠʪʝʪʦʚ, ʧʦʤʦʱʴ ʢʦʤʘʥʜʝ ʚ ʚʳʜʝʣʝʥʠʠ 

ʚʘʞʥʦʛʦ ʚ ʨʘʙʦʪʝ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘ-

ʜʘʯ; 

¶ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ï ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʧʦ ʧʨʦʝʢʪʫ, ʩʦʚʤʝʩʪʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʠ ʦʙʨʘ-

ʱʝʥʠʝ ʟʘ ʧʦʤʦʱʴʶ ʢ ʢʦʣʣʝʛʘʤ; 

¶ ʦʥʣʘʡʥ-ʚʠʜʠʤʦʩʪʴ ï ʥʦʚʦʩʪʠ, ʧʦʯʪʘ, ʧʨʦ-

ʩʤʦʪʨ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʦʜʥʦʤ 

ʤʝʩʪʝ; 

¶ ʠʥʪʝʛʨʘʮʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʠ 

ʜʦʧʦʣʥʝʥʠʷʤʠ Altassian ʠ ʜʨʫʛʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ 

ï Google, Slack, GitHub, Trello ʠ ʪʘʢ ʜʘʣʝʝ. 

ʂʘʢ ʣʶʙʘʷ ʜʨʫʛʘʷ ʩʠʩʪʝʤʘ, ʜʘʥʥʘʷ ʠʤʝʝʪ ʩʚʦʠ 

ʥʝʜʦʩʪʘʪʢʠ ï ʦʪʩʫʪʩʪʚʠʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʘʚʪʦʨʠʟʘ-

ʮʠʠ, ʩʠʩʪʝʤʳ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ. [9] 

ʎʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ ʧʨʦʜʫʢʪʘ ʧʦʩʪʨʦʝʥʘ ʦʩʦʙʝʥ-

ʥʳʤ ʦʙʨʘʟʦʤ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʦʙʣʘʯ-

ʥʦʝ ʨʝʰʝʥʠʝ ʣʠʙʦ ʫʩʪʘʥʦʚʠʪʴ ʣʦʢʘʣʴʥʦ ʩʝʨʚʝʨ, 

ʢʫʜʘ ʙʫʜʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢʣʠʝʥʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʘʨʠʬʥʳʝ ʧʣʘʥʳ ʜʣʷ ʦʙʣʘʯʥʦʛʦ ʨʝʰʝʥʠʷ: 

¶ 10 ʠ ʤʝʥʝʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ï 10$ ʚ ʤʝʩʷʮ ʩ 

ʯʝʣʦʚʝʢʘ; 

¶ 11-100 ʧʦʣʴʟʦʚʘʪʝʣʝʡ ï 7$ ʚ ʤʝʩʷʮ ʩ ʯʝʣʦ-

ʚʝʢʘ. 

ɿʜʝʩʴ ʥʝʤʘʣʦʚʘʞʥʦ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝʪ ʥʠʢʘ-

ʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʘʟʥʠʮʳ ï ʩʠʩʪʝʤʘ ʧʦʩʪʘʚʣʷ-

ʝʪʩʷ ʩʨʘʟʫ ʩʦ ʚʩʝʤʠ ʠʤʝʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʧʦ-

ʵʪʦʤʫ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʧʣʘʯʠʚʘʪʴ ʟʘ ʫʩʪʘ-

ʥʦʚʢʫ ʢʘʢʦʛʦ-ʣʠʙʦ ʨʘʩʰʠʨʝʥʠʷ ʠʣʠ ʧʦʢʫʧʢʫ 

ʪʘʨʠʬʥʦʛʦ ʧʣʘʥʘ. ʆʪʤʝʪʠʪʴ ʩʪʦʠʪ ʠ ʪʦ, ʯʪʦ ʜʣʷ ʢʦ-

ʤʘʥʜ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʦʣʴʰʝ 100 ʯʝʣʦʚʝʢ ʜʦ-

ʩʪʫʧʥʘ ʪʦʣʴʢʦ ʛʦʜʦʚʘʷ ʧʦʜʧʠʩʢʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʛʦ-

ʜʦʚʘʷ ʧʦʜʧʠʩʢʘ ʜʣʷ 101-200 ʫʯʘʩʪʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 

12000$ ʟʘ ʢʦʤʘʥʜʫ, ʘ ʜʣʷ 1801-2000 ï33750$ ʟʘ ʢʦ-

ʤʘʥʜʫ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʝʨʚʝʨʦʚ, ʨʘʟʚʦʨʘʯʠʚʘʝʤʳʭ ʣʦ-

ʢʘʣʴʥʦ, ʪʦ ʪʘʨʠʬʥʳʝ ʧʣʘʥʳ ʩʣʝʜʫʶʱʠʝ: 

¶ çServerè ï ʙʘʟʦʚʘʷ ʚʝʨʩʠʷ ʩ ʝʜʠʥʦʚʨʝʤʝʥ-

ʥʦʡ ʦʧʣʘʪʦʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʘʟʚʝʨʥʫʪʴ ʩʝʨʚʝʨ ʥʘ 

ʣʦʢʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʢʫʜʘ ʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ 

ʢʣʠʝʥʪʳ. ʉʪʦʠʤʦʩʪʴ ï 10$ ʟʘ ʢʦʤʘʥʜʫ ʠʟ 10 ʯʝʣʦʚʝʢ, 

24800$ ʟʘ ʢʦʤʘʥʜʫ ʠʟ 500 ʯʝʣʦʚʝʢ ʠ ʪʘʢ ʜʘʣʝʝ; 

¶ çData Centerè ï ʨʘʩʰʠʨʝʥʥʘʷ ʚʝʨʩʠʷ ʩ ʝʞʝ-

ʛʦʜʥʦʡ ʦʧʣʘʪʦʡ. ʆʪʣʠʯʠʷ ʦʪ çServerè ʩʣʝʜʫʶʱʠʝ: 

ʧʦʜʜʝʨʞʢʘ SAML 2.0, ʘʚʘʨʠʡʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ Atlassian, ʘʨʭʠʚʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʩʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʩʝʨ-

ʚʝʨʦʚ. ʉʪʦʠʤʦʩʪʴ ï 12000$ ʚ ʛʦʜ ʟʘ ʢʦʤʘʥʜʫ ʠʟ 500 

ʯʝʣʦʚʝʢ, 312000$ ʚ ʛʦʜ ʟʘ ʢʦʤʘʥʜʫ ʠʟ 25000 ʯʝʣʦʚʝʢ 

ʠ ʪʘʢ ʜʘʣʝʝ. [10] 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. Wrike ð ʩʠʩʪʝʤʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢ-

ʪʘʤʠ ʦʥʣʘʡʥ // Wrike URL: https://www.wrike.com/ru 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 2019). 

2. Wrike: ʪʘʨʠʬʥʳʝ ʧʣʘʥʳ // Wrike URL: 

https://www.wrike.com/ru/price-va (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

2019). 

3. Asana - ʦʪʟʳʚʳ ʵʢʩʧʝʨʪʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

// Otzyvmarketing.ru - ʘʚʪʦʨʠʪʝʪʥʳʝ ʦʪʟʳʚʳ ʦʪ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʨʳʥʢʘ URL: 

https://otzyvmarketing.ru/asana/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

2019). 

4. Asana Pricing | Premium, Business, and Enter-

prise pricing plans Ŀ Asana // Use Asana to manage your 

teamôs work, projects, & tasks online Ŀ Asana URL: 

https://asana.com/pricing (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 2019). 

5. Microsoft Project - ʯʪʦ ʵʪʦ ʟʘ ʧʨʦʛʨʘʤʤʘ ʠ 

ʢʘʢ ʩ ʥʝʡ ʨʘʙʦʪʘʪʴ, ʦʧʠʩʘʥʠʝ ʠ ʘʥʘʣʦʛʠ // FinSwin - 

ʚʩʝ ʧʨʦ ʬʠʥʘʥʩʳ ʠ ʵʢʦʥʦʤʠʢʫ URL: https://fin-

swin.com/projects/instrumenty/microsoft-project.html 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 2019). 

6. Microsoft Project - ʯʪʦ ʵʪʦ ʟʘ ʧʨʦʛʨʘʤʤʘ ʠ 

ʢʘʢ ʩ ʥʝʡ ʨʘʙʦʪʘʪʴ, ʦʧʠʩʘʥʠʝ ʠ ʘʥʘʣʦʛʠ // FinSwin - 

ʚʩʝ ʧʨʦ ʬʠʥʘʥʩʳ ʠ ʵʢʦʥʦʤʠʢʫ URL: https://fin-

swin.com/projects/instrumenty/microsoft-project.html 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 2019). 

7. ʉʨʘʚʥʝʥʠʝ Microsoft Project ʥʦʚʦʡ ʚʝʨʩʠʠ | 
ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ // Microsoft Office | ʕʬʬʝʢ-

ʪʠʚʥʘʷ ʨʘʙʦʪʘ ʜʦʤʘ ʠ ʚ ʦʬʠʩʝ URL: 

https://products.office.com/ru-ru/project/compare-

microsoft-project-management-software?tab=1 (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 2019). 

8. JIRA - ʦʙʟʦʨ, ʦʪʟʳʚʳ ʠ ʘʥʘʣʦʛʠ | ʋʧʨʘʚʣʝ-

ʥʠʝ ʧʨʦʝʢʪʘʤʠ | ʄʘʨʢʝʪʫʤ. // ʉʝʨʚʠʩʳ ʜʣʷ ʤʘʨʢʝ-

ʪʠʥʛʘ ʠ ʙʠʟʥʝʩʘ - ʄʘʨʢʝʪʫʤ URL: 

http://marketym.ru/shop/742/desc/jira (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ: 2019). 

9. JIRA // Startpack URL: 

https://startpack.ru/application/jira (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

2019). 

10. ʎʝʥʳ ʥʘ Jira ð ʉʪʦʠʤʦʩʪʴ ʤʝʩʷʯʥʦʡ ʠ ʛʦ-

ʜʦʚʦʡ ʧʦʜʧʠʩʢʠ ʜʣʷ ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ // 

ATLASSIAN | ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʠ 

ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ URL: 

https://ru.atlassian.com/software/jira/pricing (ʜʘʪʘ ʦʙ-

ʨʘʱʝʥʠʷ: 2019). 
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ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʥʝʣʠʥʝʡʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦʜʘʚʣʝʥʠʷ ʫʟʢʦʧʦʣʦʩʥʳʭ ʧʦʤʝʭ ʧʨʠ ʧʨʠʝʤʝ ʰʠʨʦʢʦ-

ʧʦʣʦʩʥʳʭ ʩʠʛʥʘʣʦʚ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʩʧʠʥʦʚʦʛʦ ʵʭʦ-ʧʨʦʮʝʩʩʦʨʘ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʵʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʡ ɹʣʦʭʘ. ʇʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʣʠʥʝʡʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʩʦʛʣʘʩʦ-

ʚʘʥʥʦʛʦ ʬʠʣʴʪʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʟʦʤʘʥʠʧʫʣʠʨʦʚʘʥʥʦʝ 127-ʵʣʝʤʝʥʪʥʦʡ ʄ-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢʦʣʝʙʘʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʫʟʢʦʧʦʣʦʩʥʦʡ ʧʦʤʝʭʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʚ ʨʘʜʠʦʠʤʧʫʣʴʩ ʢʦʥʝʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ ʧʦʤʝʭʘ ʥʘ ʚʳ-

ʭʦʜʝ ʧʨʦʮʝʩʩʦʨʘ. ɼʘʣʝʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʥʝʣʠʥʝʡʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʠʥʪʝʥʩʠʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʩʧʝʢʪʨʘ ʧʦʤʝʭʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʣʘʙʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʩʪʘʶʪʩʷ ʚ ʣʠʥʝʡʥʦʤ 

ʨʝʞʠʤʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʧʦʤʝʭʘ ʥʘ ʚʳʭʦʜʝ ʧʨʦʮʝʩʩʦʨʘ. ʇʨʦʚʦʜʠʪʩʷ ʦʧʪʠʤʠ-

ʟʘʮʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ. 

Abstract 

The work of a nonlinear narrow-band noise suppression filter for receiving broadband signals based on a 

spin echo processor is considered. The analysis is performed by simulating the stimulated spin echo excitation 

using Bloch equations. The linear mode of operation of the processor, in which it performs the function of a 

matched filter, is pre-analyzed. The phase-manipulated 127-element M-sequence oscillation is used as a useful 

signal. As a narrow-band noise, harmonic oscillation converted into a radio pulse of finite duration is used. Is 

determined by the ratio signal/ interference at the output of the processor. Next, we analyze the nonlinear mode 

of the processor, in which the intensive components of the noise spectrum are limited, while the weak components 

remain in the linear mode. This improves the signal-to-noise ratio of the processor output. Optimization of the 

processor operating mode is carried out. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʟʢʦʧʦʣʦʩʥʘʷ ʧʦʤʝʭʘ, h ʠʨʦʢʦʧʦʣʦʩʥʳʡ ʩʠʛʥʘʣ, ʩʧʠʥʦʚʦʝ ʵʭʦ, ʧʦʜʘʚʣʝʥʠʝ ʫʟʢʦʧʦʣʦʩ-

ʥʦʡ ʧʦʤʝʭʠ, ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʬʠʣʴʪʨʘʮʠʷ, ʥʝʣʠʥʝʡʥʳʡ ʬʠʣʴʪʨ 

Key words: narrowband interference, wideband signal, spin echo, narrowband interference suppression, 

matched filtering, nonlinear filter 

 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʜʠʩʢʨʝʪʥʳʭ ʩʦʦʙʱʝʥʠʡ ʰʫʤʦʧʦ-

ʜʦʙʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʚ ʧʦʣʦʩʫ ʯʘʩʪʦʪ ʧʨʠʥʠʤʘʝʤʦʛʦ 

ʩʠʛʥʘʣʘ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʠʥʪʝʥʩʠʚʥʳʝ ʫʟʢʦʧʦʣʦʩ-

ʥʳʝ ʧʦʤʝʭʠ. ʆʥʠ ʤʦʛʫʪ ʥʘʨʫʰʘʪʴ ʧʨʠʝʤ ʧʝʨʝʜʘʚʘ-

ʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʦʰʠʙʢʘʤ [1,ʩ. 

201]. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʫʟʢʦʧʦʣʦʩʥʳʭ ʧʦ-

ʤʝʭ ʠʩʧʦʣʴʟʫʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʠ ʢʚʘʟʠʦʧʪʠʤʘʣʴʥʳʝ 

ʬʠʣʴʪʨʳ [2, ʩ. 37]. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʬʠʣʴ-

ʪʨʦʚ ʷʚʣʷʶʪʩʷ ʩʧʠʥʦʚʳʝ ʵʭʦ-ʧʨʦʮʝʩʩʦʨʳ, ʠʩʧʦʣʴ-

ʟʫʶʱʠʝ ʤʝʪʦʜ ʩʧʠʥʦʚʦʛʦ ʵʭʘ [3, ʩ. 36]. ʇʨʝʞʜʝ 

ʚʩʝʛʦ ʵʭʦ-ʧʨʦʮʝʩʩʦʨ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʣʠʥʝʡʥʦʛʦ ʩʦ-

ʛʣʘʩʦʚʘʥʥʦʛʦ ʬʠʣʴʪʨʘ, ʤʘʢʩʠʤʠʟʠʨʫʶʱʝʛʦ ʦʪʥʦ-

ʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʥʘ ʚʳʭʦʜʝ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʰʫʤ 

ʥʘ ʚʭʦʜʝ ʙʝʣʳʡ. ʆʜʥʘʢʦ, ʝʩʣʠ ʥʘ ʚʭʦʜʝ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʠʥʪʝʥʩʠʚʥʳʝ ʫʟʢʦʧʦʣʦʩʥʳʝ ʧʦʤʝʭʠ, ʩʦʛʣʘ-

ʩʦʚʘʥʥʳʡ ʬʠʣʴʪʨ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʳʤ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʢ ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʬʠʣʴʪʨʫ ʜʦʙʘʚʣʷʶʪ 

ʥʝʣʠʥʝʡʥʳʡ ʬʠʣʴʪʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʪʨʫʢ-

ʪʫʨʫ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʫʟʢʦʧʦʣʦʩʥʳʭ ʢʘʥʘʣʦʚ, ʩʦ-

ʜʝʨʞʘʱʠʭ ʥʝʣʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ. ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘ-

ʣʦʚ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʢʨʳʪʠʝ ʚʩʝʡ ʦʙʣʘʩʪʠ 

ʯʘʩʪʦʪ, ʟʘʥʠʤʘʝʤʳʭ ʩʧʝʢʪʨʦʤ ʧʦʣʝʟʥʦʛʦ ʰʠʨʦʢʦʧʦ-

ʣʦʩʥʦʛʦ ʩʠʛʥʘʣʘ. ɸʤʧʣʠʪʫʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ-

ʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʠʤʝʪʴ ʚʠʜ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʡ ʥʘ ʨʠʩ. 1. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʜʝʘʣʴʥʳʡ ʦʛʨʘʥʠ-

ʯʠʪʝʣʴ ʘʤʧʣʠʪʫʜʳ (ʨʠʩ. 1a), ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʘʤʧʣʠʪʫʜʫ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʝʩʣʠ ʦʥʘ ʧʨʝʚʦʩʭʦʜʠʪ 

ʟʥʘʯʝʥʠʝ U1. ʅʘ ʨʠʩ. 1b ʥʝʣʠʥʝʡʥʳʡ ʵʣʝʤʝʥʪ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯ, ʦʪʢʨʳʪʳʡ, ʝʩʣʠ ʚʭʦʜʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʥʝ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ U1, ʠ ʟʘʢʨʳʪʳʡ 

ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ. ɺʠʜ ʘʤʧʣʠʪʫʜʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʠʩ 1ʩ ̫ ʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʚʫʤ ʧʝʨʚʳʤ ʪʠʧʘʤ. 
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ʈʠʩ.1. ɺʠʜ ʘʤʧʣʠʪʫʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʣʠʥʝʡʥʦʛʦ ʵʣʝʤʝʥʪʘ 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʩʣʘʙʳʭ ʟʥʘʯʝʥʠʷʭ 

Uʚʭ < U1 ʥʝʣʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ ʣʠ-

ʥʝʡʥʳʝ, ʥʝʣʠʥʝʡʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ Uʚʭ > U1. 

ʉʧʠʥʦʚʘʷ ʩʠʩʪʝʤʘ, ʷʚʣʷʶʱʘʷʩʷ ʷʜʨʦʤ ʩʧʠʥʦ-

ʚʦʛʦ ʵʭʦ-ʧʨʦʮʝʩʩʦʨʘ, ʷʚʣʷʝʪʩʷ ʥʝʣʠʥʝʡʥʦʡ. ɽʝ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʞʥʦ ʠʟʫ-

ʯʘʪʴ, ʚʦʟʙʫʞʜʘʷ ʝʝ ʙʝʣʳʤ ʛʘʫʩʩʦʚʩʢʠʤ ʰʫʤʦʤ [4, ʩ. 

65], [5, ʩ. 63].  

ɺ [6, ʩ. 997] ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 

ʩʧʠʥʦʚʦʛʦ ʵʭʦ-ʧʨʦʮʝʩʩʦʨʘ, ʚ ʚʠʜʝ ʥʝʣʠʥʝʡʥʦʛʦ 

ʬʠʣʴʪʨʘ. ʂʘʞʜʳʡ ʢʘʥʘʣ ʪʘʢʦʛʦ ʬʠʣʴʪʨʘ (ʨʠʩ.2) ʩʦ-

ʜʝʨʞʠʪ ʫʟʢʦʧʦʣʦʩʥʳʡ ʧʦʣʦʩʦʚʦʡ ʬʠʣʴʪʨ ʌ(ɤ), ʥʝ-

ʣʠʥʝʡʥʳʡ ʵʣʝʤʝʥʪ ʅʕ, ʩʠʛʥʘʣʳ ʚʩʝʭ ʢʘʥʘʣʦʚ ʦʙʲ-

ʝʜʠʥʷʝʪ ʩʫʤʤʘʪʦʨ Ɇ.  

 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʥʝʣʠʥʝʡʥʦʛʦ ʬʠʣʴʪʨʘ 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʘʚʣʝʥʠʷ ʫʟʢʦʧʦ-

ʣʦʩʥʳʭ ʧʦʤʝʭ ʚ ʩʧʠʥʦʚʳʭ ʵʭʦ-ʧʨʦʮʝʩʩʦʨʘʭ ʟʘ ʩʯʝʪ 

ʧʝʨʝʚʦʜʘ ʠʭ ʚ ʥʝʣʠʥʝʡʥʳʡ ʨʝʞʠʤ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʟʙʫʞʜʝʥʠʷ ʩʧʠʥʦʚʦʛʦ 

ʵʭʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʚʭʦʜ ʧʨʦʮʝʩʩʦʨʘ ʘʜʜʠʪʠʚ-

ʥʦʡ ʩʤʝʩʠ ʧʦʣʝʟʥʦʛʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʠʛʥʘʣʘ ʠ 

ʫʟʢʦʧʦʣʦʩʥʦʡ ʧʦʤʝʭʠ ʚ ʚʠʜʝ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝ-

ʙʘʥʠʷ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʵʭʦ-

ʧʨʦʮʝʩʩʦʨ ʨʘʙʦʪʘʝʪ ʚ ʪʨʝʭʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ: 

ʧʝʨʚʳʡ ʠʤʧʫʣʴʩ ʚʦʟʙʫʞʜʝʥʠʷ, ʚʢʣʶʯʘʝʤʳʡ ʚ ʤʦ-

ʤʝʥʪ t = 0, ʦʧʨʝʜʝʣʷʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʩʦ-

ʛʣʘʩʦʚʘʥʥʦʛʦ ʬʠʣʴʪʨʘ ʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʢʦʥʩʪʘʥʪʳ 

k ʜʦʣʞʝʥ ʧʦʚʪʦʨʷʪʴ ʬʦʨʤʫ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ. ɽʛʦ 

ʢʦʤʧʣʝʢʩʥʘʷ ʦʛʠʙʘʶʱʘʷ Ὑ ὸ ὯὙ ὸ. ɿʜʝʩʴ Ὑ

ὙὩ , ʧʨʠʯʝʤ Ὑ ‎ὄ, ʨʘʜ/ʩ, ʛʜʝ ɔ- ʛʠʨʦʤʘʛʥʠʪ-

ʥʦʝ ʦʪʥʦʰʝʥʠʝ, ʘ ὄ- ʘʤʧʣʠʪʫʜʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢ-

ʮʠʠ, ű- ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ ʨʘʜʠʦʠʤʧʫʣʴʩʘ. ɺʪʦʨʦʡ ʠʤ-

ʧʫʣʴʩ ʚʦʟʙʫʞʜʝʥʠʷ, ʚʢʣʶʯʘʝʪʩʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

t2 ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʨʘʚʣʷʶʱʠʡ ʧʨʷʤʦʫʛʦʣʴ-

ʥʳʡ ʨʘʜʠʦʠʤʧʫʣʴʩ Ὑ ὸ ὸ  ʩ ʰʠʨʠʥʦʡ ʩʧʝʢʪʨʘ 

ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʰʠʨʠʥʫ ʩʧʝʢʪʨʘ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʊʨʝʪʠʡ ʠʤʧʫʣʴʩ ʚʦʟʙʫʞʜʝʥʠʷ ʚʢʣʶʯʘʝʪʩʷ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t3 ʠ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ, ʧʨʝʜʩʪʘʚ-

ʣʷʶʱʠʤ ʩʫʤʤʫ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʧʦʤʝʭʠ Ὑ ὸ
ὸ Ὑ ὸ ὸ Ὑ̐ ὸ. ʇʦʩʢʦʣʴʢʫ ʵʭʦ-ʧʨʦʮʝʩʩʦʨ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ, ʪʦ ʚ 

ʩʣʫʯʘʝ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʧʦʤʝʭʠ ʠʟ ʥʝʝ ʚʳʨʝʟʘʝʪʩʷ 

ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʨʘʜʠʦʠʤʧʫʣʴʩ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦ-

ʨʦʛʦ ʨʘʚʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ Ű. ʇʨʠ 

ʵʪʦʤ ʩʧʝʢʪʨ ʧʦʤʝʭʠ ʠʟ ʜʝʣʴʪʘʦʙʨʘʟʥʦʛʦ ʧʨʝʦʙʨʘʟʫ-

ʝʪʩʷ ʢ ʚʠʜʫ sinc-ʬʫʥʢʮʠʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʟʙʫʞʜʝʥʠʷ ʩʧʠʥʦʚʦʛʦ ʵʭʘ 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʡ ɹʣʦʭʘ ʤʝʪʦʜʦʤ, 

ʠʟʣʦʞʝʥʥʳʤ ʚ [7, ʩ. 39]. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʳ 

ʧʨʦʮʝʩʩʦʨʘ ʥʘ ʦʩʥʦʚʝ ʪʦʥʢʠʭ ʤʘʛʥʠʪʥʳʭ ʧʣʝʥʦʢ ʢʦ-

ʙʘʣʴʪʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ 217 ʄɻʮ ʠ ʧʦʣʦʩʦʡ 

ʯʘʩʪʦʪ 10 ʄɻʮ, ʬʦʨʤʘ ʥʝʦʜʥʦʨʦʜʥʦ ʫʰʠʨʝʥʥʦʡ ʣʠ-

ʥʠʠ ʧʨʠʥʷʪʘ ʛʘʫʩʩʦʚʩʢʦʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ Ὑ ὸ ʚʟʷʪʦ ʬʘ-

ʟʦʤʘʥʠʧʫʣʠʨʦʚʘʥʥʦʝ M-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢʦ-

ʣʝʙʘʥʠʝ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʤʧʫʣʴʩʘ 

0.1 ʤʢʩ, ʦʙʱʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʘ Ű =12.7 ʤʢʩ. 

U
ʚʳʭ

 

U
ʚʭ

   0           U1 

U
ʚʳʭ

 

U
ʚʭ

   0           U
1
 

U
ʚʳʭ

 

U
ʚʭ

   0           U
1
 

b a c 

x (t) 

u

L(t) 

u

1(t) 
ʌ(w1) ʅʕ ʌ(w1) 

ʌ(wi) ʅʕ ʌ(wi) 

ʌ(wL) ʅʕ ʌ(wL) 

ui

(t) 

 

 

 

S 

y (t) 



92 TECHNICAL SCIENCE / ζColloquium - journal Ȼ# 14(38),2019 

ʊʘʢʘʷ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ 7-ʨʘʟ-

ʨʷʜʥʳʤ ʨʝʛʠʩʪʨʦʤ ʩʜʚʠʛʘ [1, ʩ. 49]. ʇʨʠ ʵʪʦʤ 

ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʩʪʨʘ ʙʳʣʦ ʚʟʷʪʦ ʨʘʚʥʳʤ 0, 

0, 0, 0, 0, 0, 1 ʦʪ ʚʭʦʜʘ ʢ ʚʳʭʦʜʫ. ʏʘʩʪʦʪʘ ʧʦʤʝʭʠ 

ʩʦʚʧʘʜʘʝʪ ʩ ʯʘʩʪʦʪʦʡ ʩʠʛʥʘʣʘ ʠ ʨʘʚʥʘ 217 ʄɻʮ, 

ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ ʧʦʤʝʭʠ űʧ =ˊ/6 ʨʘʜ. ʆʪʥʦʰʝʥʠʝ 

ʫʨʦʚʥʷ ʧʦʤʝʭʠ ʢ ʫʨʦʚʥʶ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʧʨʦʮʝʩ-

ʩʦʨʘ ʟʘʜʘʥʦ ʨʘʚʥʳʤ Ὑ̐ ὸȾὙ ὸ υȢ ʋʩʪʘʥʦʚ-
ʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʤʧʫʣʴʩʦʚ 

ʚʦʟʙʫʞʜʝʥʠʷ: Ὑ πȢυϽρπ ʨʘʜ/ʩ, Ὑ “Ⱦς†, 

Ű2=0.1 ʤʢʩ. ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ ʟʘʚʠʩʠʪ ʦʪ 

ʫʨʦʚʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ: ʧʨʠ Ὑ † πȢυ 
ʨʘʜ ʨʝʞʠʤ ʙʫʜʝʪ ʣʠʥʝʡʥʳʤ (ʧʨʦʮʝʩʩʦʨ ʚʳʧʦʣʥʷʝʪ 

ʨʦʣʴ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʬʠʣʴʪʨʘ), ʧʨʠ Ὑ † πȢυ ʨʘʜ 
ʨʝʞʠʤ ʨʘʙʦʪʳ ʙʫʜʝʪ ʫʞʝ ʥʝʣʠʥʝʡʥʳʤ ʜʣʷ ʠʥʪʝʥ-

ʩʠʚʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ.  

ɺ ʣʠʥʝʡʥʦʤ ʨʝʞʠʤʝ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʪʴʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʠʤʧʫʣʴʩʘ: Ὑ̒ πȢυϽρπ ʨʘʜ/ʩ, : Ὑ̐ ςȢυϽρπ 

ʨʘʜ/ʩ, űʧ =ˊ/6 ʨʘʜ: Ὑ πȢπςὙ̒ Ὑ̐  ʨʘʜ/ʩ. 

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʢ ʟʥʘ-

ʯʝʥʠʶ ʨʘʚʥʦʚʝʩʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ M0 ʘʤʧʣʠʪʫʜ-

ʥʳʝ ʩʧʝʢʪʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʪʴʝʤʫ ʠʤ-

ʧʫʣʴʩʫ: ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʦʤʝʭʠ (ʨʠʩ. 3a) ʠ ʚ ʦʪʩʫʪ-

ʩʪʚʠʠ ʩʠʛʥʘʣʘ (ʨʠʩ. 3b). 

 
ʈʠʩ. 3. ɸʤʧʣʠʪʫʜʥʳʝ ʩʧʝʢʪʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʤʧʫʣʴʩʘ ʚ ʣʠʥʝʡʥʦʤ ʨʝʞʠʤʝ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʦʪʥʦʰʝ-

ʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʧʝʢʪʨʘ ʧʦʤʝʭʠ ʢ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʟʥʘʯʝʥʠʶ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ 

Sʧ/Sc=30, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜ 

Ὑ̐ ὸȾὙ ὸ υȢ 
ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʛʠʙʘʶʱʘʷ ʩʧʠʥʦʚʦʛʦ 

ʵʭʘ ʥʘ ʚʳʭʦʜʝ ʧʨʦʮʝʩʩʦʨʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʨʦʣʴ ʩʦ-

ʛʣʘʩʦʚʘʥʥʦʛʦ ʬʠʣʴʪʨʘ, ʧʨʠ ʥʘʣʠʯʠʠ ʥʘ ʚʭʦʜʝ ʩʠʛ-

ʥʘʣʘ ʠ ʧʦʤʝʭʠ ʩ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʧʦʤʝʭʘ ʥʘ ʚʳʭʦʜʝ q=2. 

ʉʦʛʣʘʩʦʚʘʥʥʳʡ ʬʠʣʴʪʨ ʫʣʫʯʰʠʣ ʦʪʥʦʰʝʥʠʝ ʩʠʛ-

ʥʘʣ/ ʧʦʤʝʭʘ q, ʦʜʥʘʢʦ ʤʦʞʥʦ ʝʱʝ ʧʦʚʳʩʠʪʴ ʵʪʦʪ ʧʘ-

ʨʘʤʝʪʨ ʟʘ ʩʯʝʪ ʧʝʨʝʚʦʜʘ ʧʨʦʮʝʩʩʦʨʘ ʚ ʥʝʣʠʥʝʡʥʳʡ 

ʨʝʞʠʤ. 

 
ʈʠʩ.4. ʆʛʠʙʘʶʱʘʷ ʩʧʠʥʦʚʦʛʦ ʵʭʘ ʧʨʠ ʨʘʙʦʪʝ ʧʨʦʮʝʩʩʦʨʘ ʚ ʨʝʞʠʤʝ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʬʠʣʴʪʨʘ 
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ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʘʤʧʣʠʪʫʜʫ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʤʧʫʣʴʩʘ. ɽʝ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʨʘʚʥʦ Ὑ πȢσὙ̒ Ὑ̐  ʨʘʜ/ʩ (ʫʚʝʣʠʯʝʥʦ ʚ 15 

ʨʘʟ).  

ɺʠʜ ʘʤʧʣʠʪʫʜʥʦʛʦ ʩʧʝʢʪʨʘ ʥʝʣʠʥʝʡʥʦ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʤʧʫʣʴʩʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʥʘ ʨʠʩ. 5. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʫʯʘʩʪʢʠ ʩʧʝʢ-

ʪʨʘ ʦʛʨʘʥʠʯʝʥʳ ʟʥʘʯʝʥʠʝʤ 1 (ʧʨʠ ʥʦʨʤʠʨʦʚʢʝ ʢ ʟʥʘ-

ʯʝʥʠʶ ʨʘʚʥʦʚʝʩʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ M0). ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʩʣʘʙʳʝ ʫʯʘʩʪʢʠ ʩʧʝʢʪʨʘ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘ-

ʚʘʪʴʩʷ ʚ ʣʠʥʝʡʥʦʤ ʨʝʞʠʤʝ ʠ ʜʣʷ ʥʠʭ ʧʨʦʜʦʣʞʘʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʬʠʣʴʪʨʘʮʠʷ. ʀʟ-ʟʘ 

ʧʦʨʘʞʝʥʠʷ ʫʯʘʩʪʢʦʚ ʩʧʝʢʪʨʘ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʧʦʤʝ-

ʭʦʡ ʫʨʦʚʝʥʴ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʧʨʦʮʝʩ-

ʩʦʨʘ ʧʘʜʘʝʪ, ʥʦ ʫʨʦʚʝʥʴ ʧʦʤʝʭʠ ʥʘ ʚʳʭʦʜʝ ʧʨʠ ʵʪʦʤ 

ʧʘʜʘʝʪ ʝʱʝ ʩʠʣʴʥʝʝ.  

 
ʈʠʩ. 5. ɸʤʧʣʠʪʫʜʥʳʡ ʩʧʝʢʪʨ ʥʝʣʠʥʝʡʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʤʧʫʣʴʩʘ  

ʚ ʚʠʜʝ ʩʫʤʤʳ ʩʠʛʥʘʣʘ ʠ ʧʦʤʝʭʠ 

 

ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʛʠʙʘʶʱʘʷ ʩʧʠʥʦʚʦʛʦ ʵʭʘ ʥʘ ʚʳʭʦʜʝ ʧʨʦʮʝʩʩʦʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʥʝʣʠʥʝʡʥʦʤ 

ʨʝʞʠʤʝ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʚʭʦʜʝ ʩʠʛʥʘʣʘ ʠ ʧʦʤʝʭʠ. 

  
ʈʠʩ.6. ʆʛʠʙʘʶʱʘʷ ʩʧʠʥʦʚʦʛʦ ʵʭʘ ʧʨʠ ʨʘʙʦʪʝ ʧʨʦʮʝʩʩʦʨʘ ʚ ʨʝʞʠʤʝ ʥʝʣʠʥʝʡʥʦʛʦ ʬʠʣʴʪʨʘ 

 

ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʧʦʤʝʭʘ ʥʘ ʚʳʭʦʜʝ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ q=6. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʨʝʭʦʜ ʦʪ ʣʠʥʝʡʥʦʛʦ 

ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʬʠʣʴʪʨʘ ʢ ʥʝʣʠʥʝʡʥʦʤʫ ʧʦʟʚʦʣʠʣ 

ʫʣʫʯʰʠʪʴ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʧʦʤʝʭʘ ʚ 3 ʨʘʟʘ. ɺ 

ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʯʘʩʪʦʪʘ ʫʟʢʦʧʦʣʦʩʥʦʡ ʧʦ-

ʤʝʭʠ ʩʦʚʧʘʜʘʣʘ ʩ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʦʡ ʩʠʛʥʘʣʘ. ɽʩʣʠ 

ʯʘʩʪʦʪʘ ʧʦʤʝʭʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʯʘʩʪʦʪʳ ʩʠʛʥʘʣʘ, ʥʦ 

ʣʝʞʠʪ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʝʛʦ ʩʧʝʢʪʨʘ, ʪʦ ʝʝ ʚʣʠʷʥʠʝ 

ʙʫʜʝʪ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʩʣʫʯʘʝ ʩʦʚʧʘ-

ʜʝʥʠʷ ʯʘʩʪʦʪ. 

ʆʧʠʩʘʥʥʳʡ ʢʚʘʟʠʦʧʪʠʤʘʣʴʥʳʡ ʬʠʣʴʪʨ ʧʨʦʠʛ-

ʨʳʚʘʝʪ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʪʠʤʘʣʴʥʦʤʫ, ʦʜʥʘʢʦ 

ʝʛʦ ʜʦʩʪʦʠʥʩʪʚʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʝʛʦ ʨʘʙʦʪʳ 

ʥʝ ʪʨʝʙʫʝʪʩʷ ʘʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʯʘʩʪʦʪʝ ʫʟ-

ʢʦʧʦʣʦʩʥʦʡ ʧʦʤʝʭʠ. ʂʦʣʠʯʝʩʪʚʦ ʫʟʢʦʧʦʣʦʩʥʳʭ ʧʦ-

ʤʝʭ ʤʦʞʝʪ ʙʳʪʴ ʦʪʣʠʯʥʳʤ ʦʪ ʦʜʥʦʡ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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HALLOYSITE TUBES AS NANOCONTAINER: A REVIEW  

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ï ʧʦʢʘʟʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʭ ʥʘʥʦʪʨʫ-

ʙʦʢ ʛʘʣʣʫʘʟʠʪʘ ʚ ʢʘʯʝʩʪʚʝ ʥʘʥʦʢʦʥʪʝʡʥʝʨʘ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʜʝʩʦʨʙʮʠʝʡ. ɻʣʠʥʠʩʪʳʡ ʥʘʥʦʤʘʪʝʨʠʘʣ ʦʙʣʘ-

ʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [1-3], ʢʦʪʦʨʳʝ ʫʞʝ ʩʝʡʯʘʩ ʩʧʦʩʦʙʥʳ ʨʝ-

ʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ ʥʘʥʦʥʘʫʢʠ ʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ. 

Abstract 

The purpose of this review is to show the potential use of aluminosilicate halloysite nanotubes as a nano-

container with adjustable desorption. Clay nanomaterial has unique physico-mechanical characteristics [1-3], 

which are already capable of solving various problems of nanoscience and materials science. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʪʨʫʙʢʠ ʛʘʣʣʫʘʟʠʪʘ, ʥʘʥʦʢʦʥʪʝʡʥʝʨ, ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʜʝʩʦʨʙʮʠʷ, ʠʥʢʘʧʩʫʣʷʮʠʷ. 

Keywords: halloysite nanotubes, nanocontainer, controlled release, encapsulation. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘʥʦʪʨʫʙʢʠ ʛʘʣʣʫʘʟʠʪʘ (ɻʅʊ) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʜʚʫʭʩʣʦʡʥʳʡ ʘʣʶʤʦʩʠʣʠʢʘʪ ʧʨʠʨʦʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʣʦʡ ʪʨʫʙ-

ʯʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʦ ʩʧʠʨʘʣʴʥʦʡ ʢʦʥʬʦʨʤʘʮʠʝʡ 

(ʨʠʩ. 1) ʩ ʩʪʨʫʢʪʫʨʥʦʡ ʬʦʨʤʫʣʦʡ 

(Al 2Si2O5(OH))4*nH2O) [1]. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʣʦ-

ʷʤʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʛʠʜʨʘʪʘʮʠʠ: ʧʨʠ n=0 ʤʝʞʩ-

ʣʦʝʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʩʦʩʪʘʚʠʪ 0,7 ʥʤ ʠ 1 ʥʤ ʧʨʠ n=2 

[1]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʥʦʛʣʠʥʳ ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ 

ʦʩʦʙʦʛʦ ʠʥʪʝʨʝʩʘ ʜʣʷ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʠ, ʬʠʟʠʢʠ, ʪʝʭʥʠʢʠ ʠ ʙʠʦʣʦʛʠʠ 

ʠʟ-ʟʘ ʠʭ ʧʨʝʚʦʩʭʦʜʥʳʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʠʭ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ [1ï3]. ʀʤʝʥʥʦ ʩ ʥʠʭ ʥʘʯʘʣʠʩʴ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʳʭ çʫʤʥʳʭè ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʝʨ-

ʩʧʝʢʪʠʚʘʤʠ ʧʨʠʤʝʥʝʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝ-

ʩʪʠ: ʠʥʢʘʧʩʫʣʷʮʠʷ ʤʦʣʝʢʫʣ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ [4ï

6],  

ʇʨʠʤʝʥʝʥʠʝ ɻʅʊ ʚ ʢʘʯʝʩʪʚʝ ʥʘʥʦʢʦʥʪʝʡ-

ʥʝʨʘ. 

ʉʧʦʩʦʙʥʦʩʪʴ ɻʅʊ ʧʦʛʣʦʱʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʝʱʝ-

ʩʪʚʘ ʦʩʥʦʚʘʥʦ ʥʘ ʠʭ ʫʥʠʢʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ: ʚʥʫʪ-

ʨʝʥʥʠʡ ʩʣʦʡ ʪʨʫʙʢʠ ʟʘʨʷʞʝʥ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠ ʩʧʦ-

ʩʦʙʝʥ ʧʨʠʪʷʛʠʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʤʦʣʝ-

ʢʫʣʳ ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚʥʝʰʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʘʜʩʦʨʙʠ-

ʨʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ [1-3]. 

ɺ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ [4] ʧʦʢʘʟʘʥʘ ʘʜ-

ʩʦʨʙʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ɻʅʊ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦ-

ʛʣʦʱʘʪʴ ʜʦ 10-30% ʧʦ ʤʘʩʩʝ ʪʨʫʙʦʢ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞ-

ʥʦʡ ʘʜʩʦʨʙʮʠʠ ʚʝʱʝʩʪʚ ɻʅʊ ʤʦʛʫʪ ʙʳʪʴ ʬʫʥʢʮʠʦ-

ʥʘʣʠʟʠʨʦʚʘʥʳ ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ ʚʥʝʰʥʝʤ 

ʩʣʦʷʭ. ʂʦʥʪʨʦʣʠʨʫʝʤʘʷ ʜʝʩʦʨʙʮʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦ-

ʟʜʘʥʠʝʤ ʥʘ ʢʦʥʮʘʭ ʪʨʫʙʦʢ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʧʨʦ-

ʙʦʢè, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʚʳʩʚʦʙʦʞʜʝ-

ʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʥʝʜʝʣʴ, ʘ ʪʦ ʠ ʤʝʩʷʮʝʚ, ʠʟ ʥʘʥʦʢʦʥʪʝʡʥʝʨʦʚ ʙʝʟ ʢʦʥ-

ʮʝʚʳʭ çʧʨʦʙʦʢè ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʚʳʩʚʦʙʦʞ-

ʜʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 10 ʯʘʩʦʚ. 

ʂʘʢ ʥʦʚʳʝ ʙʠʦʩʦʚʤʝʩʪʠʤʳʝ ʥʘʥʦʢʘʧʩʫʣʳ, ʠʥ-

ʢʘʧʩʫʣʠʨʦʚʘʥʥʳʝ ɻʅʊ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʠʟ-

ʛʦʪʦʚʣʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʪʘʙʣʝʪʦʢ, ʢʦʩʤʝʪʠʯʝ-

ʩʢʠʭ ʤʘʟʝʡ ʜʣʷ ʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʘʥʪʠʙʘʢʪʝʨʠ-

ʘʣʴʥʳʭ ʩʧʨʝʝʚ, ʢʦʩʪʥʳʭ ʮʝʤʝʥʪʦʚ (ʩʪʦʤʘʪʦʣʦʛʠʷ), 

ʟʫʙʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʜʨ. ɺ ʨʘʙʦʪʝ [4] ʙʳʣʘ ʧʨʦ-

ʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʢʣʝʪʦʯ-

ʥʫʶ ʠʥʪʝʨʥʘʣʠʟʘʮʠʶ ʠ ʜʝʩʦʨʙʮʠʶ ʣʝʢʘʨʩʪʚ ʛʘʣʣʫ-

ʘʟʠʪʦʚʳʤʠ ʪʨʫʙʢʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦ 
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ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʣʝʯʝʥʠʠ ʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺʚʝʜʝʥʠʝ ɻʅʊ ʫʣʫʯʰʘʣʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ 

ʠ ʘʜʛʝʟʠʚʥʦʩʪʴ ʢʦʩʪʥʳʭ ʮʝʤʝʥʪʦʚ. ʇʨʝʚʦʩʭʦʜʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʮʠʧʠʝʥʪʦʚ ʪʘʙʣʝʪʦʢ 

ʜʝʣʘʶʪ ɻʅʊ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʬʦʨʤ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʕʪʦʪ ʛʣʠʥʠʩʪʳʡ 

ʥʘʥʦʤʘʪʝʨʠʘʣ ʜʦʩʪʫʧʝʥ ʧʦ ʥʠʟʢʦʡ ʮʝʥʝ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʣʝʛʢʦ ʦʙʨʘʙʦʪʘʥ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ; ʦʥ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʙʝʟʦʧʘʩʥʳʤ ʠʟ ʛʣʠʥ ʠ 

ʥʝ ʦʙʣʘʜʘʝʪ ʪʦʢʩʠʯʥʦʩʪʴʶ ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʠʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʭ (5 ʤʛ/ʤʣ).  

ɺ ʨʘʙʦʪʝ [5] ɸʙʜʫʣʘʝʚ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʘʚʪʦʨʘʤʠ 

ʠʩʩʣʝʜʫʝʪ ʥʘʥʦʪʨʫʙʢʠ ʛʘʣʣʫʘʟʠʪʘ ʜʠʘʤʝʪʨʦʤ 50 ʥʤ 

ʠ ʜʣʠʥʦʡ 1000 ʥʤ ʚ ʢʘʯʝʩʪʚʝ ʥʘʥʦʢʦʥʪʝʡʥʝʨʘ ʜʣʷ 

ʙʝʥʟʦʪʨʠʘʟʦʣʘ, CϠHϟNϝ (ʠʥʛʠʙʠʪʦʨ ʢʦʨʨʦʟʠʠ) ʩ ʧʦ-
ʩʣʝʜʫʶʱʝʡ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʝʛʦ ʜʝʩʦʨʙʮʠʝʡ. ʆʙ-

ʨʘʟʮʳ ɻʅʊ+CϠHϟNϝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʚ ʣʘʢʦ-
ʢʨʘʩʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʘʥʪʠ-

ʢʦʨʨʦʟʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʞʝ ʧʨʦʯʥʦʩʪʠ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ. ɸʥʪʠʢʦʨʨʦʟʠʦʥ-

ʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʪʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝ-

ʪʦʜʦʤ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʛʦʜʘ 

ʭʣʦʨʩʦʜʝʨʞʘʱʝʡ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ ʥʘ ʤʝʪʘʣʣʠʯʝ-

ʩʢʫʶ ʤʝʜʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʟʘʱʠʪʥʳʤ ʧʦʢʨʳʪʠʝʤ. 

ʂʦʥʪʨʦʣʠʨʫʝʤʘʷ ʜʝʩʦʨʙʮʠʷ ʙʝʥʟʦʪʨʠʘʟʦʣʘ ʙʳʣʘ ʜʦ-

ʩʪʠʛʥʫʪʘ ʙʣʘʛʦʜʘʨʷ ʦʙʨʘʟʦʚʘʥʠʶ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ, 

çʟʘʧʘʡʢʠè ʢʦʥʮʦʚ ʪʨʫʙʦʢ, ʧʦʣʫʯʘʝʤʦʡ ʧʫʪʝʤ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʠʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ Cu (II) ʥʘ ʪʨʫʙ-

ʯʘʪʳʡ ʥʘʥʦʢʦʥʪʝʡʥʝʨ-ɻʅʊ+CϠHϟNϝ, ʩʪʦʠʪ ʪʘʢʞʝ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʨʮʝʚʘʷ çʟʘʧʘʡʢʘè ʪʨʫʙʦʢ ʫʩʪʨʘʥʷ-

ʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʩʪʚʦʨʘ, ʩʦʜʝʨʞʘʱʠʤ ʘʤʤʠʘʢ. 

ɺʨʝʤʷ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʠʥʛʠʙʠʪʦʨʘ ʢʦʨʨʦʟʠʠ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ: ʦʪ ʜʝʩʷʪʠ ʜʦ ʩʦʪʝʥ ʯʘ-

ʩʦʚ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [6] ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦ-

ʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʳʭ ɻʅʊ ʚ ʢʘʯʝʩʪʚʝ ʥʘʥʦʢʦʥ-

ʪʝʡʥʝʨʦʚ ʜʣʷ ʘʜʩʦʨʙʮʠʠ ʠ ʜʝʩʦʨʙʮʠʠ ʛʠʜʨʦʢʩʠʜʘ 

ʢʘʣʴʮʠʷ ʩ ʮʝʣʴʶ ʢʦʥʩʝʨʚʘʮʠʠ ʠ ʨʝʩʪʘʚʨʘʮʠʠ ʜʦʢʫ-

ʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ. 

ʇʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʧʦ çʟʘʧʘʠʚʘʥʠʶè ʪʨʫʙʯʘʪʳʭ 

ʥʘʥʦʢʦʥʪʝʡʥʝʨʦʚ, ʧʫʪʝʤ ʠʭ ʠ ʩʦʦʙʱʘʝʪʩʷ ʦʙ ʫʩʪʦʡ-

ʯʠʚʦʤ ʚʳʩʚʦʙʦʞʜʝʥʠʠ ʛʠʜʨʘʪʥʦʡ ʠʟʚʝʩʪʠ ʠʟ ʧʦʣʦ-

ʩʪʠ ʪʨʫʙʦʢ (ʨʠʩ. 1) 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʢʦʤʧʦʟʠʪʦʚ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʪʨʝʭ 

ʚʠʜʦʚ:  

1) ʯʠʩʪʳʡ ʛʠʜʨʦʢʩʠʜ ʢʘʣʴʮʠʷ ï Ca(OH)2;  

2) ʠʥʢʘʧʩʫʣʷʮʠʷ ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʴʮʠʷ ʚ ʥʘʥʦ-

ʢʦʥʪʝʡʥʝʨ ï ɻʅʊ+Ca(OH)2;  

3) ʠʥʢʘʧʩʫʣʷʮʠʷ ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʴʮʠʷ ʚ ʥʘʥʦ-

ʢʦʥʪʝʡʥʝʨ, çʟʘʧʘʷʥʥʦʛʦè ʩ ʦʜʥʦʛʦ ʢʦʥʮʘ ï ɻʅʊʟʘ-

ʧʘʷʥ+Ca(OH)2. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʕʄ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʨʘʟʮʦʚ ɻʅʊ+Ca(OH)2, çʟʘʧʘʷʥʥʳʭè ʥʘ ʢʦʥʮʝ ʪʨʫʙʢʠ. 

 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʇʕʄ) ʠ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʕɼʉ), ʠʥʢʘʧʩʫʣʷʮʠʷ Ca(OH)2 ʛʘʣʣʫʘʟʠʪʦʚʳʤʠ ʪʨʫʙʢʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʜʣʝʥʠʶ ʨʝʘʢʮʠʠ 

ʢʘʨʙʦʥʘʪʠʟʘʮʠʠ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤ ʢʦʤʧʦʟʠʪʦʤ ʠ ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ (ʨʠʩ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʧʨʝʚʨʘʱʝʥʠʷ Ca(OH)2 ʚ CaCO3 ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

 

ɺ ʨʘʙʦʪʝ [6] ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʛʘʣ-

ʣʫʘʟʠʪʘ, ʟʘʧʦʣʥʝʥʥʦʛʦ Ca(OH)2 ʚ ʙʫʤʘʛʫ, ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ pH ʠ ʫʤʝʥʴʰʝʥʠʶ ʚʣʠʷʥʠʷ 

ʢʠʩʣʦʪʥʦʡ ʩʨʝʜʳ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʮʝʣʣʶʣʦʟʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʟʘ-

ʧʘʡʢʘè ʪʨʫʙʦʢ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʟʘʱʠʪʳ ʛʠʜʨʦʢ-
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ʩʠʜʘ ʢʘʣʴʮʠʷ ʦʪ ʢʘʨʙʦʥʘʪʠʟʘʮʠʠ ʠ ʷʚʣʷʝʪʩʷ ʤʝʪʦ-

ʜʦʤ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʠʣʠ ʜʝʩʦʨʙ-

ʮʠʠ ʤʘʪʝʨʠʘʣʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʦʙʟʦʨʝ ʙʳʣʠ ʨʘʩ-

ʩʤʦʪʨʝʥʳ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ ʠʟ ʛʘʣʣʫʘʟʠʪʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠʤʝʥʷʪʴ 

ʵʪʦʪ ʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝ-

ʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ: ʬʘʨʤʘʮʝʚʪʠʢʘ; ʤʦ-

ʜʠʬʠʢʘʮʠʷ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʢʦʥʩʝʨʚʘ-

ʮʠʷ ʠ ʨʝʩʪʘʚʨʘʮʠʷ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʢʫʣʴʪʫʨʥʫʶ 

ʮʝʥʥʦʩʪʴ. 
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COMBINING CLASSIFICATION AND RECORD LINKAGE METHODS  

FOR PRODUCT MATCHING TASK IN SHOPPING RECEIPTS PROCESSING  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʧʝʢʪʨʘ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘʠʤʝʥʦʚʘʥʠʡ ʪʦʚʘʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʯʝʢʦʚ, ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʦʚ-

ʧʘʜʘʶʱʠʝ ʪʦʚʘʨʥʳʝ ʧʦʟʠʮʠʠ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ ʩʚʷʟʳʚʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʟʘʧʠʩʝʡ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʘʢʪʫʘʣʴʥʫʶ ʟʘʜʘʯʫ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʯʝʢʦʚ, ʪ.ʢ. ʜʘʥʥʳʝ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠ ʥʝʥʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʭ ʦʙʨʘʙʦʪʢʘ ʟʘʥʠ-

ʤʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪ. 

Abstract 

The processing of data received from the retailers has analytical importance, but the product shopping re-

ceipts data contains a lot of unstructured, çdirtyè information, and it complicates to identify the different products 

referring to the same the commodity item. The decision of product matching task has a serious impact on making 

the item search effective, sale analysis, price estimation and etc. 

In this paper, we propose an approach that improves the quality of product name matching in shopping 

receipts processing. It presents the combination of classification and record linkage methods. We explore and 

experimentally compare several record linkage methods based fuzzy search algorithms and string similarity 

measures, applied to product matching, and then we develop the decision connecting the product name prepro-

cessing, classification and the most efficient record linkage methods.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʢʩʪʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʚʷʟʳʚʘʥʠʝ ʪʝʢʩʪʦʚʳʭ ʟʘʧʠʩʝʡ, ʘʣʛʦ-

ʨʠʪʤʳ ʥʝʯʝʪʢʦʛʦ ʧʦʠʩʢʘ, ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʥʘʠʤʝʥʦʚʘʥʠʷ ʪʦʚʘʨʦʚ. 

https://doi.org/10.24411/2520-6990-2019-10419
https://doi.org/10.24411/2520-6990-2019-10419
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ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʪʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʦʡ 

ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʦʢʫʧʢʘʭ ʚ ʤʘʛʘʟʠʥʘʭ, ʦʪʨʘʞʘʝʤʦʡ ʚ ʯʝʢʘʭ [1, 2]. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʨʠʪʝʡʣʝʨʘ, 

ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʣʦʞʥʦʩʪʴ ð ʤʥʦʛʠʝ ʪʦʚʘʨ-

ʥʳʝ ʧʦʟʠʮʠʠ ʚ ʯʝʢʘʭ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠ-

ʨʦʚʘʪʴ. ʇʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʨʠʪʝʡʣʝʨʳ ʫʢʘʟʳʚʘʶʪ 

ʚ ʩʪʨʦʢʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʪʦʚʘʨʘ, ʚʝʩ ʠʟʜʝʣʠʷ, ʥʘʟʚʘ-

ʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʘʨʪʠʢʫʣ, ʢʦʣʠʯʝʩʪʚʦ, ʮʚʝʪ. 

ʀʥʦʛʜʘ ʚ ʵʪʫ ʩʪʨʦʢʫ ʧʦʧʘʜʘʶʪ ʪʘʢʠʝ ʜʘʥʥʳʝ, ʢʘʢ 

ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʤʘʛʘʟʠʥʘ, ʨʝ-

ʢʣʘʤʥʳʡ ʩʣʦʛʘʥ ʠʣʠ ʧʨʦʩʪʦ ʥʘʙʦʨ ʩʣʫʯʘʡʥʳʭ ʩʠʤ-

ʚʦʣʦʚ. ʆʜʠʥ ʠ ʪʦʪ ʞʝ ʪʦʚʘʨ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ 

ʩʦʪʝʥ, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʴʰʝ ʪʳʩʷʯʠ ʨʘʟʣʠʯʥʳʭ ʥʘʠʤʝ-

ʥʦʚʘʥʠʡ. 

ʇʨʦʙʣʝʤʳ ʪʘʢʦʛʦ ʨʦʜʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘ-

ʶʪʩʷ ʥʘ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʵʪʦʤʫ ʘʥʘʣʠʪʠʢʘʤ 

ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʚʣʝʢʘʪʴ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ ʩʝ-

ʨʴʝʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʶʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʶ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʪʦʚʘʨʥʳʭ ʧʦʟʠʮʠʡ ʧʨʠ ʧʦ-

ʤʦʱʠ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʤʝʪʦʜʦʚ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʟʘʧʠʩʝʡ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳ ʦʙʨʘʙʦʪʢʠ ʪʦʚʘʨʥʳʭ 

ʥʘʠʤʝʥʦʚʘʥʠʡ ʠʟ ʯʝʢʦʚʳʭ ʜʘʥʥʳʭ 

ɺ ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘ-

ʙʦʪʢʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʘ ʥʘʙʦʨʘ ʜʦʢʫʤʝʥʪʦʚ, 

ʩʦʜʝʨʞʘʱʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʪʦʚʘʨʦʚ, ʠʟʚʣʝʯʝʥʥʳʝ 

ʠʟ ʨʝʘʣʴʥʳʭ ʯʝʢʦʚ ʟʘʢʘʟʯʠʢʘ. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʦ-

ʩʪʦʷʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: 

¶ ʦʙʱʠʡ ʩʧʠʩʦʢ ʵʪʘʣʦʥʥʳʭ ʪʦʚʘʨʥʳʭ ʧʦʟʠ-
ʮʠʡ ʠʟ 11 ʪʳʩ. ʥʘʠʤʝʥʦʚʘʥʠʡ (ʨʠʩʫʥʦʢ 1); 

¶ ʩʧʠʩʢʠ ʪʦʚʘʨʥʳʭ ʧʦʟʠʮʠʡ, ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ 
ʯʝʢʦʚʳʭ ʜʘʥʥʳʭ (ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 1. ʌʨʘʛʤʝʥʪ ʩʧʠʩʢʘ ʵʪʘʣʦʥʥʳʭ ʧʦʟʠʮʠʡ 

 

 
ʈʠʩʫʥʦʢ 2. ʌʨʘʛʤʝʥʪ ʩʧʠʩʢʘ ʨʝʘʣʴʥʳʭ ʧʦʟʠʮʠʡ ʠʟ ʯʝʢʦʚʳʭ ʜʘʥʥʳʭ 

 

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥ-

ʥʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʪʘʢʦʛʦ ʨʦʜʘ: 

1. ʅʘʟʚʘʥʠʷ ʪʦʚʘʨʦʚ ʠʟ ʯʝʢʦʚ ʧʦʩʪʫʧʘʶʪ ʚ ʥʝ-
ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ: ʚ ʩʣʦʚʘʭ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝ-

ʤʝʰʘʥʳ ʣʘʪʠʥʠʮʘ ʠ ʢʠʨʠʣʣʠʮʘ.  

2. ʇʨʦʙʣʝʤʘ ʩ ʝʜʠʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʡ ʪʦʚʘʨʦʚ 

ʠ ʠʭ ʦʙʨʘʙʦʪʢʘ. ʅʘʧʨʠʤʝʨ: çʰʘʤʧʫʥʴ, 1000 ʤʣè ʠ 

çʰʘʤʧʫʥʴ, 1 ʣʠʪʨè. ʈʝʰʝʥʠʝ ð ʠʤʝʪʴ ʩʣʦʚʘʨʴ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʡ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʡ ʢ ʩʪʘʥʜʘʨʪʫ. 

3. ʊʝʢʩʪʦʚʳʝ ʧʦʣʷ ʚ ʯʝʢʘʭ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥ-

ʥʳʝ ʦʧʝʯʘʪʢʠ.  

4. ʅʘʠʤʝʥʦʚʘʥʠʷ ʪʦʚʘʨʦʚ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʩʦʢʨʘʱʝʥʠʡ ʠ ʪʨʘʥʩʣʠʪʝʨʘʮʠʡ. 

5. ʅʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʚʘʨʘ ʠʟ ʦʧʠ-
ʩʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʳʥʝʩʝʥʳ ʚ ʥʘʠʤʝʥʦʚʘʥʠʝ ʪʦʚʘʨʘ. 

6. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʠʤʝʥʦʚʘ-
ʥʠʷ ʪʦʚʘʨʦʚ, ʛʜʝ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ 

ʢʘʪʝʛʦʨʠʶ, ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʦʧʨʝʜʝʣʝʥʦ ʥʝʷʚʥʦ. 

ʇʨʠʤʝʨ: ʊʦʚʘʨ çʅʘʨʟʘʥ 1ʣ ʩʪ/ʙʫʪè ʥʝ ʠʤʝʝʪ 

ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ çɺʦʜʘè. 

7. ɺ ʥʘʟʚʘʥʠʷʭ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʪʘʢʠʝ ʩʧʝ-
ʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ, ʢʘʢ ç%è, ç#è, çˉè, ç+è, ç-è ʠ ʪ. 

ʜ.; 

8. ɺ ʦʩʥʦʚʥʦʤ ʩʧʠʩʢʝ ʩʦʜʝʨʞʠʪʩʷ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʫʙʣʠʢʘʪʦʚ. 

ɼʘʣʝʝ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʪʦʚʘʨʘ ʠʟ ʦʩʥʦʚʥʦʡ 

ʙʘʟʳ ʪʦʚʘʨʥʳʭ ʧʦʟʠʮʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʪʨʫʢʪʫʨ-

ʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 3: 
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ʈʠʩʫʥʦʢ 3. ʉʪʨʫʢʪʫʨʘ ʥʘʠʤʝʥʦʚʘʥʠʷ ʪʦʚʘʨʘ ʠʟ ʦʙʱʝʛʦ ʩʧʨʘʚʦʯʥʠʢʘ ʥʘʟʚʘʥʠʡ 

 

ʀʜʝʥʪʠʯʥʦʝ ʪʦʚʘʨʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ (ʨʠʩʫʥʦʢ 1.9) ʙʳʣʦ ʥʘʡʜʝʥʦ ʚ ʩʧʠʩʢʝ ʪʦʚʘʨʥʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ, 

ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʯʝʢʦʚ: 

 

 
ʈʠʩʫʥʦʢ 4. ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʦʚʘʨʘ, ʠʟʚʣʝʯʝʥʥʦʝ ʠʟ ʯʝʢʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʨʘʚʥʝʥʠʷ ʥʘʠʤʝʥʦʚʘʥʠʡ, ʚ ʯʝʢʦ-

ʚʳʭ ʜʘʥʥʳʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʩʦʢʨʘʱʘʝʪʩʷ ʣʠʙʦ ʧʨʦʩʪʦ ʦʧʫʩʢʘʝʪʩʷ, ʘ ʝʜʠ-

ʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʪʦʚʘʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʢʘʞʝʥʳ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʠʥʦʛʜʘ ʚ ʪʦʚʘʨʥʳʭ ʥʘʠʤʝʥʦʚʘ-

ʥʠʷʭ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʚʦʡʩʪʚʘʭ 

ʫʧʘʢʦʚʢʠ ʠ ʪʘʨʳ, ʪʘʢʞʝ ʬʠʢʩʠʨʫʝʤʘʷ ʧʦ-ʨʘʟʥʦʤʫ. 

ʇʨʝʜʦʙʨʘʙʦʪʢʘ ʥʘʙʦʨʦʚ ʪʦʚʘʨʥʳʭ ʥʘʠʤʝʥʦʚʘ-

ʥʠʡ 

ʉ ʫʯʝʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʨʘʙʘʪʳ-

ʚʘʝʤʳʭ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ (ʦʧʠʩʘʥʥʳʭ ʚ ʧʫʥʢʪʝ 1.4, 

ʛʣʘʚʘ 1) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʟʘʧʠʩʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʚʘʨ-

ʥʳʝ ʥʘʠʤʝʥʦʚʘʥʠʷ: 

1. ʇʨʦʚʝʜʝʥʘ ʥʦʨʤʘʣʠʟʘʮʠʷ ʪʝʢʩʪʦʚʳʭ ʜʘʥ-

ʥʳʭ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʫʜʘʣʝʥʠʝ ʩʪʦʧ-ʩʣʦʚ, ʣʠʰ-

ʥʠʭ ʧʨʦʙʝʣʦʚ ʠ ʥʝʨʝʣʝʚʘʥʪʥʳʭ ʩʠʤʚʦʣʦʚ. 

2. ʇʨʦʚʝʜʝʥʘ ʨʘʟʤʝʪʢʘ ʦʙʱʝʛʦ ʩʧʠʩʢʘ ʪʦʚʘʨ-

ʥʳʭ ʧʦʟʠʮʠʡ (ʨʠʩʫʥʦʢ 2.8) ʧʦ ʢʣʘʩʩʘʤ (ʢʘʪʝʛʦʨʠʷʤ 

ʪʦʚʘʨʦʚ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 2.1, ʜʣʷ ʝʛʦ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʜʘʣʴʥʝʡʰʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

3. ɺʳʧʦʣʥʝʥʦ ʧʨʠʚʝʜʝʥʠʝ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ 
ʪʦʚʘʨʦʚ ʢ ɻʆʉʊ 8.417-2002 (c ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʨ-

ʥʳʭ ʚʳʨʘʞʝʥʠʡ).  

4. ʉʦʟʜʘʥ ʩʣʦʚʘʨʴ ʟʘʤʝʥʳ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ 
ʚʩʪʨʝʯʝʥʥʳʭ ʥʘʟʚʘʥʠʡ ʫʧʘʢʦʚʦʢ ʥʘ ʝʜʠʥʳʝ ʧʨʠʥʷ-

ʪʳʝ ʚ ʪʦʨʛʦʚʣʝ ʥʘʟʚʘʥʠʷ. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʱʝʛʦ ʩʧʠʩʢʘ ʪʦʚʘʨʥʳʭ ʧʦʟʠ-

ʮʠʡ 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʡ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ. 

ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʢʨʝʪʥʦʡ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʟʘ-

ʥʠʤʘʶʪʩʷ ʧʨʦʙʣʝʤʦʡ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʘʰʠʥ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʦʜʥʦʟʥʘʯʥʦ ʵʬʬʝʢ-

ʪʠʚʥʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʧʠʩʢʘ ʪʦʚʘ-

ʨʦʚ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʂʦʣʣʝʢʮʠʷ ʧʨʝʜʦʙʨʘʙʦʪʘʥʥʳʭ ʥʘʟʚʘʥʠʡ 

ʪʦʚʘʨʦʚ (ʜʦʢʫʤʝʥʪʦʚ), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʦʙ-

ʱʠʡ ʩʧʠʩʦʢ ʥʘʟʚʘʥʠʡ ʪʦʚʘʨʦʚ, ʙʳʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʘ 

ʚ ʤʘʪʨʠʮʫ ʬʫʥʢʮʠʡ TF-IDF. ʕʪʘ ʦʧʝʨʘʮʠʷ ʙʳʣʘ ʚʳ-

ʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ TfidfVectorizer ʠʟ 

ʙʠʙʣʠʦʪʝʢʠ sklearn ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Python. 

2. ʌʫʥʢʮʠʷ TfidfVectorizer ʧʦʟʚʦʣʷʝʪ ʩʬʦʨ-

ʤʠʨʦʚʘʪʴ ʚʝʢʪʦʨʥʫʶ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʢʩʪʦ-

ʚʦʡ ʢʦʣʣʝʢʮʠʠ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʡ ʤʝʨʳ TF-IDF, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʦʮʝʥʢʠ ʚʘʞ-

ʥʦʩʪʠ ʩʣʦʚʘ ʚ ʢʦʥʪʝʢʩʪʝ ʜʦʢʫʤʝʥʪʘ. 

ɹʳʣʠ ʧʨʠʤʝʥʝʥʳ ʬʫʥʢʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʧʦ ʧʦʣʫʯʝʥʥʦʡ ʤʘʪʨʠʮʝ ʚʝʩʦʚ 

ʩʣʦʚ ʜʣʷ ʥʘʠʤʝʥʦʚʘʥʠʡ ʪʦʚʘʨʦʚ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ 3-ʭ ʬʫʥʢʮʠʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟ ʙʠʙʣʠʦ-

ʪʝʢʠ sklearn:  

¶ RandomForestClassifier (ʢʣʘʩʩʠʬʠʢʘʪʦʨ 

ʩʣʫʯʘʡʥʳʭ ʣʝʩʦʚ); 

¶ LogisticRegression (ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩ-
ʩʠʷ); 

¶ SGDClassifier (ʨʝʛʫʣʷʨʠʟʦʚʘʥʥʳʝ ʣʠʥʝʡ-

ʥʳʝ ʤʦʜʝʣʠ ʩʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ ʛʨʘʜʠʝʥʪʥʳʤ ʩʧʫʩ-

ʢʦʤ). 

ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʥʘ ʵʪʘʣʦʥʥʳʭ ʜʘʥʥʳʭ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ ʪʦʚʘʨʦʚ. 

ʀʟ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʤʝʪʦʜ SGDClassifier ʧʦʢʘʟʘʣ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ 
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ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ ʩʘʤʳʤ ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ 

ʦʰʠʙʦʢ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ ʧʨʠ-

ʤʝʥʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 

 
ʈʠʩʫʥʦʢ 5. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʤʝʪʨʠʢ ʢʘʯʝʩʪʚʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ 

 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʘʶʪ ʩʧʝʮʠʬʠʢʫ ʢʦʣʣʝʢ-

ʮʠʠ ʥʘʠʤʝʥʦʚʘʥʠʡ ʪʦʚʘʨʦʚ, ʠ ʚ ʭʦʜʝ ʜʘʣʴʥʝʡʰʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʝʪʦʜ ʩʪʦʭʘ-

ʩʪʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʥʘ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʝ ʧʦʢʘ-

ʟʳʚʘʝʪ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʩʨʝʜʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʣ-

ʛʦʨʠʪʤʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ: ʇʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʦʙʫʯʘʶ-

ʱʠʡ ʢʦʨʧʫʩ ʪʦʚʘʨʥʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʦʣʫʯʠʣʩʷ ʜʦ-

ʩʪʘʪʦʯʥʦ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʤ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʣʘʩʩʘʤ 

ʪʦʚʘʨʥʳʭ ʧʦʟʠʮʠʡ: ʉʦʢʠ ð 3463 ʧʦʟʠʮʠʠ, ɺʦʜʘ ð 

1818, ʇʠʚʦ ð 2094, ʁʦʛʫʨʪʳ ð 154, ʄʦʣʦʢʦ ð 

1287, ɺʦʜʢʘ ð 970, ʉʤʝʪʘʥʘ ð 767, ʍʦʟʪʦʚʘʨʳ ð 

110, ʐʦʢʦʣʘʜ ð 302. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʦʠʟʦʰʣʦ 

çʧʝʨʝʪʷʛʠʚʘʥʠʝè ʪʦʚʘʨʦʚ ʠʟ ʤʘʣʳʭ ʢʣʘʩʩʦʚ ʚ ʪʦ-

ʚʘʨʳ ʠʟ ʙʦʣʴʰʠʭ ʢʣʘʩʩʦʚ. ʇʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʨʝʰʝʥʘ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝʤ ʢʣʘʩʩʦʚ 

ʪʦʚʘʨʦʚ ʚ ʵʪʘʣʦʥʥʦʡ ʚʳʙʦʨʢʝ ʩ ʧʦʤʦʱʴʶ ʜʫʙʣʠʨʦ-

ʚʘʥʠʷ ʟʘʧʠʩʝʡ, ʥʦ ʚ ʠʜʝʘʣʝ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ 

ʨʘʟʥʳʝ ʢʣʘʩʩʳ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳ ʧʦ ʦʙʲʝʤʫ. 

ʅʘ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʣʘʩʩʘ ʪʦʚʘʨʥʦʛʦ 

ʥʘʠʤʝʥʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʧʨʠʩʫʪ-

ʩʪʚʠʝ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ. ʅʘʧʨʠʤʝʨ, ʪʦʚʘʨ çʅʘʨʟʘʥ 

1ʣ ʩʪ/ʙʫʪè ʤʦʞʝʪ ʥʝ ʧʦʧʘʩʪʴ ʚ ʢʣʘʩʩ çɺʦʜʘè, ʪ.ʢ. ʦʥ 

ʥʝ ʠʤʝʝʪ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ çɺʦʜʘè, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʴʰʠʤ ʧʦ ʚʝʩʫ ʜʣʷ ʵʪʦʛʦ ʢʣʘʩʩʘ. ʂʦʨʨʝʢʪʥʳʤ 

ʙʫʜʝʪ ʥʘʟʚʘʥʠʝ ʪʘʢʦʛʦ ʚʠʜʘ: çɺʦʜʘ ʅʘʨʟʘʥ 1ʣ 

ʩʪ/ʙʫʪè.  

ʕʪʦʪ ʬʘʢʪ ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶ-

ʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʝʜʠʥʦʛʦ ʧʨʘʚʠʣʘ ʚʚʦʜʘ ʥʘʠʤʝ-

ʥʦʚʘʥʠʡ ʪʦʚʘʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʝʪʢʦʡ ʥʦʤʝʥʢʣʘ-

ʪʫʨʦʡ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʪʦʚʘʨʥʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʩ ʧʦ-

ʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ ʩʚʷʟʳʚʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʟʘ-

ʧʠʩʝʡ 

ʊʝʨʤʠʥ çʩʚʷʟʳʚʘʥʠʝ ʪʝʢʩʪʦʚʳʭ ʟʘʧʠʩʝʡè 

(record linkage) ʦʧʠʩʳʚʘʝʪ ʧʨʦʮʝʩʩ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʪʝʢʩʪʦʚʳʭ ʟʘʧʠʩʝʡ ʠʟ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʢ 

ʟʘʧʠʩʷʤ ʠʟ ʜʨʫʛʦʛʦ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʥʠ ʦʧʠʩʳ-

ʚʘʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ [1, 2].  

ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʥʘʠʤʝʥʦʚʘʥʠʡ ʪʦʚʘʨʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʪʦ-

ʚʘʨʥʳʭ ʧʦʟʠʮʠʡ ʠʟ ʦʙʱʝʛʦ ʩʧʠʩʢʘ ʪʦʚʘʨʦʚ (ʵʪʘʣʦʥ-

ʥʦʛʦ ʩʧʨʘʚʦʯʥʠʢʘ ʪʦʚʘʨʦʚ) ʠ ʪʦʚʘʨʥʳʭ ʧʦʟʠʮʠʡ ʠʟ 

ʯʝʢʦʚʳʭ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʤ ʠʟ ʩʧʠʩʢʦʚ ʪʦ-

ʚʘʨ ʤʦʞʝʪ ʥʘʟʳʚʘʪʴʩʷ çʢʘʨʪʦʰʢʘ ʜʝʨʝʚʝʥʩʢʘʷ 1 

ʢʛ.è, ʘ ʚ ʜʨʫʛʦʤ ð çʢʘʨʪʦʰʢʘ ʜʝʨʝʚʝʥʩʢʘʷ ʩʚʝʞʘʷ, 

ʤʦʣʦʜʘʷ 1000 ʛ.è, ʭʦʪʷ ʬʘʢʪʠʯʝʩʢʠ ð ɻ ʪʦ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʪʦʚʘʨ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʫʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 

ʙʳʣʘ ʚʳʙʨʘʥʘ ʙʠʙʣʠʦʪʝʢʘ Python Record Linkage 

Toolkit [3]. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ: çjaroè, 

çjarowinklerè, çlevenshteinè, çq_gramè, çcosineè, 

çsmith_watermanè, çlongest_common_substringè. ɺ 

ʩʣʫʯʘʝ ʧʦʣʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ ʩʪʨʦʢ ʚʦʟʚʨʘʱʘʝʪʩʷ ʧʦ-

ʢʘʟʘʪʝʣʴ ʨʘʚʥʳʡ 1, ʘ ʚ ʩʣʫʯʘʝ ʧʦʣʥʦʛʦ ʥʝʩʦʚʧʘʜʝʥʠʷ 

ˈ 0. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʤʝʪʦʜʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʩʨʘʚʥʝʥʠʷ ʟʘʧʠʩʝʡ.  

ɿʘʧʠʩʠ, ʥʘʙʨʘʚʰʠʝ ʠʪʦʛʦʚʳʡ ʚʝʩ ʚʳʰʝ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʧʦʨʦʛʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ð ʩʚʷʟʘʥ-

ʥʳʤʠ, ʘ ʟʘʧʠʩʠ, ʥʘʙʨʘʚʰʠʝ ʠʪʦʛʦʚʳʡ ʚʝʩ ʥʠʞʝ ʧʦ-

ʨʦʛʘ ð ʥʝ ʩʚʷʟʘʥʥʳʤʠ. ʇʘʨʳ, ʥʘʙʨʘʚʰʠʝ ʟʥʘʯʝʥʠʝ 

ʠʪʦʛʦʚʦʛʦ ʚʝʩʘ ʠʟ ʩʝʨʝʜʠʥʳ ʜʠʘʧʘʟʦʥʘ, ʩʯʠʪʘʶʪʩʷ 

ʢʘʥʜʠʜʘʪʘʤʠ ʥʘ ʩʚʷʟʳʚʘʥʠʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʧʦʟʞʝ (ʥʘʧʨʠʤʝʨ, ʦʧʝʨʘʪʦʨʦʤ), ʢʦʪʦʨʳʡ ʧʨʠ-

ʤʝʪ ʨʝʰʝʥʠʝ ʦʙ ʠʭ ʦʙʲʝʜʠʥʝʥʠʠ (ʩʚʷʟʠ) ʣʠʙʦ ʦʩʪʘ-

ʚʠʪ ʥʝʩʚʷʟʘʥʥʳʤʠ.  

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ 

ʚʳʷʚʣʝʥ ʧʨʦʮʝʥʪ ʦʰʠʙʦʢ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʩʦʧʦ-

ʩʪʘʚʣʝʥʠʷ (ʨʠʩʫʥʦʢ 6).  



100 TECHNICAL SCIENCE / ζColloquium - journal Ȼ# 14(38),2019 

 
ʈʠʩʫʥʦʢ 6. ɼʠʘʛʨʘʤʤʘ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʦʰʠʙʦʯʥʳʭ ʩʦʧʦʩʪʘʚʣʝʥʠʡ  

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʩʚʷʟʳʚʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʟʘʧʠʩʝʡ  

 

ʉʘʤʳʝ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣ ʤʝʪʦʜ 

çCosineè, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʪʝʢ-

ʩʪʦʚʳʭ ʟʘʧʠʩʝʡ ʢʦʩʠʥʫʩʥʫʶ ʤʝʨʫ, ʯʘʩʪʦ ʧʨʠʤʝʥʷʝ-

ʤʫʶ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʭʦʞʝʩʪʠ ʤʝʞʜʫ ʪʝʢʩʪʦʚʳʤʠ 

ʜʘʥʥʳʤʠ.  

ʆʙʲʝʜʠʥʝʥʠʝ ʤʦʜʫʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʦʚʘʨʥʳʭ 

ʥʘʠʤʝʥʦʚʘʥʠʡ ʠ ʤʦʜʫʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʪʦʚʘʨ-

ʥʳʭ ʧʦʟʠʮʠʡ ʚ ʝʜʠʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʠʟ-

ʚʦʜʠʪʴ ʦʙʨʘʙʦʪʢʫ ʥʘʠʤʝʥʦʚʘʥʠʡ ʪʦʚʘʨʦʚ, ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙʲʝʜʠʥʠʪʴ ʜʚʘ ʚʳʰʝʦʧʠʩʘʥʥʳʭ 

ʤʦʜʫʣʷ ʚ ʦʙʱʠʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʠʪ ʩʥʘʯʘʣʘ ʧʨʦʚʦʜʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʪʦʚʘʨ-

ʥʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʚ ʵʪʘʣʦʥʥʦʤ ʩʧʨʘʚʦʯʥʠʢʝ, ʟʘʪʝʤ 

ʛʨʫʧʧʠʨʦʚʘʪʴ ʧʦ ʢʣʘʩʩʘʤ ʪʦʚʘʨʥʳʝ ʥʘʠʤʝʥʦʚʘʥʠʷ 

ʠʟ ʯʝʢʦʚ, ʠ ʜʘʣʝʝ ʪʦʚʘʨʳ ʠʟ ʢʘʞʜʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʢʣʘʩʩʘ ʩʦʧʦʩʪʘʚʣʷʪʴ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʣʘʩʩʦʤ ʠʟ 

ʵʪʘʣʦʥʥʦʛʦ ʩʧʨʘʚʦʯʥʠʢʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʚʨʝʤʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ. 

ʉʭʝʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʦʙ-

ʨʘʙʦʪʢʝ ʥʘʠʤʝʥʦʚʘʥʠʡ ʪʦʚʘʨʦʚ ʠʟ ʯʝʢʦʚʳʭ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 7. 

 
ʈʠʩʫʥʦʢ 7 ˈ ʉʭʝʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʦʙʨʘʙʦʪʢʝ ʥʘʠʤʝʥʦʚʘʥʠʡ ʪʦʚʘʨʦʚ 
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AN OVERVIEW OF THE DEVELOPMENT ENVIRONMENT OF SOFTWARE APPLICATIONS 

VISUAL STUDIO  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

Visual Studio, ʧʨʠʚʦʜʷʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. 

Abstract 

This article discusses the integrated development environment of the Visual Studio software application, pro-

vides a brief description and an example of the implementation of the program code. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

Key words: development environment, programming language, software application 

 

ʆʙʳʯʥʦ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʢ-

ʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ, ʢʦʤʧʠʣʷʪʦʨ ʠ/ʠʣʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨ, 

ʢʦʤʧʦʥʦʚʱʠʢ, ʦʪʣʘʜʯʠʢ ʠ ʩʧʨʘʚʦʯʥʫʶ ʩʠʩʪʝʤʫ. 

ʀʥʦʛʜʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʚʝʨʩʠ-

ʷʤʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʫʧʨʦʱʝʥʠʷ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ. ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ 

ʪʘʢʞʝ ʚʢʣʶʯʘʶʪ ʠʥʩʧʝʢʪʦʨ ʦʙʲʝʢʪʦʚ, ʙʨʘʫʟʝʨ ʢʣʘʩ-

ʩʦʚ ʠ ʜʠʘʛʨʘʤʤʫ ʠʝʨʘʨʭʠʠ ʢʣʘʩʩʦʚ, ʢʦʪʦʨʳʝ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʚ 

ʩʣʫʯʘʝ ʩ ʚʳʙʦʨʦʤ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʳʙʦʨ 

ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦ-

ʝʢʪʘ, ʧʨʠʚʳʯʢʘʤʠ ʠ ʥʘʚʳʢʘʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʚʝʷʥʠ-

ʷʤʠ ʚʨʝʤʝʥʠ, ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʘʟʯʠʢʘ ʠ ʧʨʦʩʪʦ ʦʙ-

ʱʝʩʪʚʝʥʥʳʤ ʤʥʝʥʠʝʤ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ Visual Studio. ʆʥʘ ̫ ʚʣʷʝʪʩʷ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʨʝʜʦʡ ʟʘʧʫʩʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ, ʦʪʣʘʞʠʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʢʦʜ, ʘ ʟʘʪʝʤ 

ʧʫʙʣʠʢʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ 

ʨʘʟʨʘʙʦʪʢʠ (IDE ï integrated development environ-

ment) ï ɻ ʪʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦ-

ʨʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʦʤʠʤʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʠ ʦʪʣʘʜʯʠʢʘ, ʢʦʪʦʨʳʝ ʩʫ-

ʱʝʩʪʚʫʶʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʨʝʜ IDE, Visual Studio 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʠʣʷʪʦʨʳ, ʩʨʝʜʩʪʚʘ ʚʳʧʦʣʥʝ-

ʥʠʷ ʢʦʜʘ, ʛʨʘʬʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʪʦʨʳ ʠ ʤʥʦʛʠʝ ʜʨʫ-

ʛʠʝ ʬʫʥʢʮʠʠ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [2]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʡ ʩʨʝʜʳ: 

¶ ʦʬʠʮʠʘʣʴʥʘʷ: ʪʘʢ ʢʘʢ ʠ ̫ ʟʳʢ, ʠ ʩʨʝʜʘ ʨʘʟʨʘ-

ʙʦʪʢʠ ʩʦʟʜʘʥʳ ʚ Microsoft, ʣʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʥʠʯʝʛʦ ʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʝ ʥʘʡʪʠ ʚʦ 

ʚʩʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʙʝʟ Visual 

Studio ʥʝ ʦʙʦʡʪʠʩʴ ï ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʝʭʥʦʣʦʛʠʡ UWP ʠ WPF. 

¶ ʙʝʩʧʣʘʪʥʘʷ: ʚʝʨʩʠʠ çCommunity editionè 

ʜʣʷ ʨʷʜʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ. ʊʝʤ 

ʙʦʣʝʝ, ʪʝʧʝʨʴ ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʧʣʘʛʠʥʳ (ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʩʪʘʨʦʡ ʚʝʨʩʠʠ Express). 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ: ʚ Visual Studio ʤʥʦʞʝ-

ʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʣʘʛʠʥʦʚ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʦʜ-

ʢʣʶʯʠʪʴ ʜʨʫʛʠʝ ʷʟʳʢʠ. 

¶ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʣʘʪʬʦʨʤʳ .NET: Visual 

Studio ʠʤʝʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʠʣʦʞʝʥʠʡ ʧʦʜ Windows, ʚ ʪʦʤ ʯʠʩʣʝ ʚ .NET-

ʩʝʛʤʝʥʪʝ. 

¶ ʦʙʣʘʯʥʳʝ ʭʨʘʥʠʣʠʱʘ: ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʩʦʦʙʱʝʩʪʚʝ Visual Studio ʠ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʦʙʣʘʯʥʦʤʫ ʭʨʘʥʠʣʠʱʫ, ʛʜʝ ʤʦʞʥʦ ʙʫʜʝʪ 

ʨʘʩʧʦʣʘʛʘʪʴ ʬʘʡʣʳ ʧʨʦʝʢʪʦʚ. 

¶ ʢʦʨʧʦʨʘʪʠʚʥʦʩʪʴ: ʪʝʭʥʦʣʦʛʠʷ ʙʵʢʣʦʛʘ ʧʦʟ-

ʚʦʣʷʝʪ ʯʣʝʥʘʤ ʢʦʤʘʥʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʧʨʠ 

ʛʠʙʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ [3]. 

ʉ# ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʤʠʨʝ, ʭʦʪʷ ʝʛʦ ʥʘʯʘʣʠ ʨʘʟʨʘʙʘ-

ʪʳʚʘʪʴ ʝʱʝ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ. ʆʥ ʟʘʜʫʤʳʚʘʣʩʷ ʢʘʢ 

ʘʣʴʪʝʨʥʘʪʠʚʘ Java, ʥʦ ʥʘʰʝʣ ʩʦʙʩʪʚʝʥʥʳʡ, ʚʧʦʣʥʝ 

ʫʩʧʝʰʥʳʡ ʧʫʪʴ. C# ʧʨʝʧʦʜʘʶʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʚʫʟʦʚ ʤʠʨʘ. 

ʗʟʳʢ C# ʙʳʣ ʩʦʟʜʘʥ ʚ 2000 ʛʦʜʫ ʢʦʨʧʦʨʘʮʠʝʡ 

Microsoft, ʦʩʥʦʚʥʳʤ ʧʦʩʪʫʣʘʪʦʤ ʵʪʦʛʦ ʷʟʳʢʘ ʷʚʣʷ-

ʝʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʝ: çʚʩʷʢʘʷ ʩʫʱʥʦʩʪʴ ʝʩʪʴ ʦʙʲʝʢʪè. 

ʗʟʳʢ ʦʩʥʦʚʘʥ ʥʘ ʩʪʨʦʛʦʡ ʢʦʤʧʦʥʝʥʪʥʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʝ ʠ ʨʝʘʣʠʟʫʝʪ ʧʝʨʝʜʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʜʘ. 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C# ʚʦʙʨʘʣ ʣʫʯʰʠʝ 

ʯʝʨʪʳ ʮʝʣʦʛʦ ʨʷʜʘ ʩʚʦʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʂʨʦʤʝ 

ʷʟʳʢʘ C++, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʟʥʘ-

ʢʦʚʳʭ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ, Java ʠ Visual Basic. 
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥ-

ʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʧʳʪʘʝʤʩʷ ʩʬʦʨ-

ʤʫʣʠʨʦʚʘʪʴ ʝʛʦ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C# ʧʨʠʟʚʘʥ ʧʨʘʢʪʠʯʝʩʢʠ 

ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜ-

ʭʦʜ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʤʝʥʴʰʝʡ ʤʘʰʠʥʥʦ-ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝ-

ʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʙʦʣʴʰʝʡ ʛʠʙ-

ʢʦʩʪʠ, ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʠ ʣʝʛʢʦʩʪʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ (ʬʨʘʛʤʝʥʪʦʚ) ʧʨʦʛʨʘʤʤ. ʇʨʠʥʮʠʧʠ-

ʘʣʴʥʦ ʚʘʞʥʳʤ ʦʪʣʠʯʠʝʤ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

ʚ̫ʣʷʝʪʩʷ ʠʟʥʘʯʘʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʢʦʜʘ (ʯʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʷʟʳʢʘʤʠ 

C ʠ C++), ʜʘʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦ-

ʙʣʶʜʝʥʘ ʚ ʩʘʤʦʡ ʧʣʘʪʬʦʨʤʝ .NET, ʥʦ ʦ ʥʝʡ ʧʦʛʦʚʦ-

ʨʠʤ ʧʦʟʞʝ. ʈʘʩʰʠʨʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʦʙʳʪʠʡʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʛʦʜʥʦ ʦʪ-

ʣʠʯʘʝʪ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C# ʦʪ ʮʝʣʦʛʦ ʨʷʜʘ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʆʙʲʝʜʠʥʝʥʠʝ ʣʫʯʰʠʭ ʠʜʝʡ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (Java, C++, 

Visual Basic ʠ ʜʨʫʛʠʝ) ʜʝʣʘʝʪ ʷʟʳʢ C# ʥʝ ʧʨʦʩʪʦ 

ʩʫʤʤʦʡ ʠʭ ʜʦʩʪʦʠʥʩʪʚ, ʘ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɺ C# ʚʭʦʜʠʪ ʤʥʦʛʦ ʧʦʣʝʟʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ï 

ʧʨʦʩʪʦʪʘ, ʦʙʲʝʢʪʥʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ, ʪʠʧʦʚʘʷ 

ʟʘʱʠʱʝʥʥʦʩʪʴ, çʩʙʦʨʢʘ ʤʫʩʦʨʘè, ʧʦʜʜʝʨʞʢʘ ʩʦʚʤʝ-

ʩʪʠʤʦʩʪʠ ʚʝʨʩʠʡ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɼʘʥʥʳʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʧʨʠʣʦʞʝʥʠʷ, ʦʩʦʙʝʥʥʦ COM+ ʧʨʠʣʦʞʝʥʠʷ ʠ Web-

ʩʝʨʚʠʩʳ. ʇʨʠ ʩʦʟʜʘʥʠʠ C# ʝʛʦ ʘʚʪʦʨʳ ʫʯʠʪʳʚʘʣʠ 

ʜʦʩʪʠʞʝʥʠʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ̫ ʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ: C++, C, Java, SmallTalk, Delphi, Visual Basic ʠ 

ʪʘʢ ʜʘʣʝʝ. ʅʘʜʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʘʢ ʢʘʢ ʷʟʳʢ C# ʨʘʟ-

ʨʘʙʘʪʳʚʘʣʩʷ çʩ ʯʠʩʪʦʛʦ ʣʠʩʪʘè, ʫ ʝʛʦ ʘʚʪʦʨʦʚ ʙʳʣʘ 

ʚʦʟʤʦʞʥʦʩʪʴ (ʢʦʪʦʨʦʡ ʦʥʠ ʷʚʥʦ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ), 

ʦʩʪʘʚʠʪʴ ʚ ʧʨʦʰʣʦʤ ʚʩʝ ʥʝʫʜʦʙʥʳʝ ʠ ʥʝʧʨʠʷʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ (ʩʫʱʝʩʪʚʫʶʱʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʦʙ-

ʨʘʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ), ʣʶʙʦʛʦ ʠʟ ʧʨʝʜʰʝʩʪʚʫʶ-

ʱʠʭ ʝʤʫ ʷʟʳʢʦʚ. 

ɺ C#, ʢʘʢ ʚ ʥʝʩʦʤʥʝʥʥʦ ʩʦʚʨʝʤʝʥʥʦʤ ʷʟʳʢʝ, 

ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ 

ʦʙʭʦʜʘ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ. ʅʘʧʨʠʤʝʨ, ʧʦʤʠʤʦ 

ʫʧʦʤʷʥʫʪʦʡ ʚʳʰʝ çʩʙʦʨʢʠ ʤʫʩʦʨʘè, ʚʩʝ ʧʝʨʝʤʝʥ-

ʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʩʨʝʜʦʡ ʠ ʦʙ-

ʣʘʜʘʶʪ ʪʠʧʦʚʦʡ ʟʘʱʠʱʝʥʥʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟ-

ʙʝʞʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʧʨʦʛʨʘʤʤʠʩʪ ʟʘʙʫʜʝʪ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʧʝʨʝʤʝʥ-

ʥʫ ʁʚ ʦʙʲʝʢʪʝ ʠʣʠ ʧʦʧʳʪʘʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʥʝʜʦʧʫ-

ʩʪʠʤʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʠʧʦʚ. ʊʘʢʞʝ ʚ C# ʙʳʣʠ 

ʧʨʝʜʧʨʠʥʷʪʳ ʤʝʨʳ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠ ʦʙ-

ʥʦʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʀʟʤʝʥʝʥʠʝ 

ʢʦʜʘ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʠʟʤʝ-

ʥʠʪʴ ʩʫʪʴ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʳ. ʏʪʦʙʳ ʧʦʤʦʯʴ ʨʘʟʨʘ-

ʙʦʪʯʠʢʘʤ ʙʦʨʦʪʴʩʷ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ, C# ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʧʦʜʜʝʨʞʢʫ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚʝʨʩʠʡ 

(versioning). 

ɺ C# ʙʳʣʘ ʫʥʠʬʠʮʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʪʠʧʦʚ, ʪʝ-

ʧʝʨʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʳʡ ʪʠʧ ʢʘʢ ʦʙʲʝʢʪ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʩ, ʩʪʨʫʢʪʫʨʘ, 

ʤʘʩʩʠʚ ʠʣʠ ʚʩʪʨʦʝʥʥʳʡ ʪʠʧ, ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ 

ʥʝʤʫ ʢʘʢ ʢ ʦʙʲʝʢʪʫ. ʆʙʲʝʢʪʳ ʩʦʙʨʘʥʳ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʠʤʝʥ (namespaces), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦ-

ʛʨʘʤʤʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʯʝʤʫ-ʣʠʙʦ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʚʤʝʩʪʦ ʩʧʠʩʢʘ ʚʢʣʶʯʘʝʤʳʭ ʬʘʡʣʦʚ ʟʘʛʦʣʦʚʢʦʚ ʚ 

ʩʚʦʝʡ ʧʨʦʛʨʘʤʤʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ, ʢʘʢʠʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʠʤʝʥ, ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʘʤ ʠ ʢʣʘʩʩʘʤ 

ʚʥʫʪʨʠ ʥʠʭ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. ɺ C# ʚʳʨʘʞʝʥʠʝ 

using ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʠʩʘʪʴ ʢʘʞʜʳʡ ʨʘʟ ʥʘʟʚʘʥʠʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʠʤʝʥ, ʢʦʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʛʦ ʢʣʘʩʩ. 

ʅʘʧʨʠʤʝʨ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʥ System ʩʦʜʝʨʞʠʪ ʥʝ-

ʩʢʦʣʴʢʦ ʢʣʘʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ Console. ɺ ɻ ʪʦʤ ʩʣʫ-

ʯʘʝ ʤʦʞʥʦ ʧʠʩʘʪʴ ʣʠʙʦ ʥʘʟʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʥ 

ʧʝʨʝʜ ʢʘʞʜʳʤ ʦʙʨʘʱʝʥʠʝʤ ʢ ʢʣʘʩʩʫ, ʣʠʙʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ using, ʢʘʢ ʵʪʦ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ. 

ʄʥʦʛʠʤ ʧʨʦʛʨʘʤʤʠʩʪʘʤ (ʥʘ ʪʦʪ ʤʦʤʝʥʪ, ʥʘʚʝʨ-

ʥʦʝ, ʙʫʜʫʱʠʤ ʧʨʦʛʨʘʤʤʠʩʪʘʤ) ʙʳʣʦ ʥʝ ʪʘʢ ʣʝʛʢʦ ʚʦ 

ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ C++ ʧʦʣʥʦʩʪʴʶ ʦʩʚʦʠʪʴʩʷ ʩ ʤʝʭʘ-

ʥʠʟʤʦʤ ʩʩʳʣʦʢ ʠ ʫʢʘʟʘʪʝʣʝʡ. ɺ C# (ʢʪʦ-ʪʦ ʩʝʡʯʘʩ 

ʚʩʧʦʤʥʠʪ ʦ Java) ʥʝʪ ʫʢʘʟʘʪʝʣʝʡ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ ʥʝʪʨʠʚʠʘʣʴʥʦʩʪʴ ʫʢʘʟʘʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʠʭ ʧʦʣʝʟʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʦʨʦʡ, ʪʨʫʜʥʦ ʩʝʙʝ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʙʝʟ ʫʢʘʟʘʪʝʣʝʡ ʥʘ ʬʫʥʢ-

ʮʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʚ C# ʧʨʠʩʫʪʩʪʚʫʶʪ 

Delegates ï ʢʘʢ ʧʨʷʤʦʡ ʘʥʘʣʦʛ ʫʢʘʟʘʪʝʣʷ ʥʘ ʬʫʥʢ-

ʮʠʶ, ʥʦ ʠʭ ʦʪʣʠʯʘʝʪ ʪʠʧʦʚʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ, ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʠ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʥʮʝʧʮʠʷʤ ʦʙʲ-

ʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʍʦʪʝʣʦʩʴ ʙ  rʧʦʜʯʝʨʢʥʫʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʫʜʦʙ-

ʩʪʚʦ C#. ɼʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʝʤ ʠʤʝʶʪ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʥ. ʋʞʝ ʩʝʡʯʘʩ, ʥʘ ʦʩʥʦʚʝ ʧʝʨʚʦʛʦ 

ʧʨʠʤʝʨʘ, ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʵʪʦʤ ï ʚʝʜʴ ʚʩʝ ʬʘʡʣʳ 

ʟʘʛʦʣʦʚʢʦʚ ʟʘʤʝʥʝʥʳ ʠʤʝʥʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠʤʝʥ. 

ʊʘʢ ʚ C#, ʧʦʤʠʤʦ ʧʨʦʩʪʦʛʦ ʚʳʨʘʞʝʥʠʷ using, ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʘ ʦʯʝʥʴ ʫʜʦʙʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ï 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʤʝʥʠ (alias) ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʠʤʝʥ ʠʣʠ ʢʣʘʩʩʘ. 

ʉʦʚʨʝʤʝʥʥʦʩʪʴ C# ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʚ ʥʦʚʳʭ ʰʘ-

ʛʘʭ ʢ ʦʙʣʝʛʯʝʥʠʶ ʧʨʦʮʝʩʩʘ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʳ. 

ʊʨʘʜʠʮʠʦʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ ʥʘ 

ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʚ C++ ʷʚʣʷʝʪʩʷ ʤʘʨʢʠʨʦʚʢʘ ʦʙ-

ʰʠʨʥʳʭ ʯʘʩʪʝʡ ʢʦʜʘ ʜʠʨʝʢʪʠʚʘʤʠ #ifdef ʠ ʪʘʢ ʜʘ-

ʣʝʝ. ɺ C#, ʠʩʧʦʣʴʟʫʷ ʘʪʨʠʙʫʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʥʘ ʫʩʣʦʚʥʳʝ ʩʣʦʚʘ, ʤʦʞʥʦ ʢʫʜʘ ʙʳʩʪʨʝʝ ʧʠʩʘʪʴ ʦʪ-

ʣʘʞʠʚʘʝʤʳʡ ʢʦʜ. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʢʦʤʧʠʣʷʪʦʨ ʠ ʩʨʝʜʘ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʜʜʝʨʞʠ-

ʚʘʶʱʠʝ ʷʟʳʢ C#, ʦʙʣʘʜʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦ-

ʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ (ʪʦ ʝʩʪʴ ʢʦʜ ʧʨʦʛʨʘʤʤʳ 

ʥʘ ʷʟʳʢʝ C# ʢʦʤʧʠʣʠʨʫʝʪʩʷ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ-

ʤʝʨʥʦ ʚ 100 ʨʘʟ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʪʦʪ ʞʝ ʢʦʜ ʥʘ ʷʟʳʢʝ 

C). ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤ ʥʘ C# ʚʧʦʣʥʝ ʩʨʘʚʥʠʤʘ 

ʩ ʪʝʤ ʞʝ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʷʟʳʢʘ Java. 

ʇʦʜʚʝʜʝʤ ʢʨʘʪʢʠʝ ʠʪʦʛʠ ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʘʤ 

ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ#: 

1. ʂʦʤʧʦʥʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʝ. 

2. ɹʝʟʦʧʘʩʥʳʡ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʟʳʢʘʤʠ C ʠ 

C++) ʢʦʜ. 

3. ʋʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʠʧʠʟʘʮʠʠ. 

4. ʇʦʜʜʝʨʞʢʘ ʩʦʙʳʪʠʡʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

5. çʈʦʜʥʦʡè ʷʟʳʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʚ 

ʩʨʝʜʝ .NET. 
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6. ʆʙʲʝʜʠʥʝʥʠʝ ʣʫʯʰʠʭ ʠʜʝʡ ʩʦʚʨʝʤʝʥʥʳʭ 

ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: Java, C++, Visual Basic 

ʠ ʜʨʫʛʠʝ [4]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʨʝʜʝ Visual Studio ʥʘ ̫ ʟʳʢʝ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʉ#.  

ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʭʦʞʜʝʥʠʝʤ 

ʣʘʙʠʨʠʥʪʘ, ʩʙʦʨʦʤ ʤʦʥʝʪʦʢ ʠ ʥʝʢʦʪʦʨʳʭ ʪʨʫʜʥʦ-

ʩʪʝʡ ʚ ʧʨʦʭʦʞʜʝʥʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʦʜʳ, ï ʛʣʘʚʥʳʡ 

ʛʝʨʦʡ ʥʝ ʤʦʞʝʪ ʧʨʦʡʪʠ ʯʝʨʝʟ ʥʝʝ, ʥʝ ʚʟʷʚ ʩʧʘʩʘʪʝʣʴ-

ʥʳʡ ʢʨʫʛ. 

ɼʣʷ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʦʢʦʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʩʚʦʜʠʪʩʷ ʢ ʩʦʟʜʘʥʠʶ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʠʘʣʦʛʦ-

ʚʳʭ ʦʢʦʥ, ʘ ʪʘʢʞʝ ʢ ʨʘʟʤʝʱʝʥʠʶ ʥʘ ʥʠʭ ʜʣʷ ʫʜʦʙ-

ʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʩʣʝ ʥʘʯʠʥʘʝʪʩʷ 

ʥʘʩʪʨʦʡʢʘ ʦʙʨʘʙʦʪʦʢ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʠ ʟʘʪʝʤ, ʥʘʩʪʨʦʡʢʘ ʚʩʝʭ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʘʩʧʝʢʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʥʫʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦ-

ʥʝʥʪʳ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ, ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʜʦ-

ʙʘʚʠʪʴ ʚ ʦʙʨʘʙʦʪʯʠʢ ʩʦʙʳʪʠʡ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʠ ʠ ʨʘʟʣʠʯʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʜʝʡ-

ʩʪʚʠʷ (ʨʠʩ. 1). 

ʂʘʞʜʳʡ ʦʙʲʝʢʪ ʥʘ ʬʦʨʤʝ, ʪʦ ʝʩʪʴ ʬʦʪʦʛʨʘʬʠʷ 

ʦʙʲʝʢʪʘ, ʟʘʢʨʝʧʣʝʥʘ ʧʦʜ ʩʚʦʠʤ ʥʘʟʚʘʥʠʝʤ ʠ ʩʠʤʚʦ-

ʣʦʤ. ʇʦʩʣʝ ʥʘʧʠʩʘʥʠʷ ʢʘʨʪʳ ʠ ʚʝʨʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ 

ʚʩʝʤʠ ʩʠʤʚʦʣʘʤʠ, ʦʪʦʙʨʘʟʠʪʩʷ ʚʩʷ ʢʘʨʪʠʥʢʘ (ʨʠʩ. 

2). 

ʋ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʝʩʪʴ ʩʚʦʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ 

ʠʤʷ (ʨʠʩ. 3), ʛʜʝ ʝʤʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʩʚʦʷ ʢʘʨʪʠʥʢʘ 

ʧʦʜ ʪʝʤ ʞʝ ʥʘʟʚʘʥʠʝʤ. ʊʘʢʞʝ ʠʜʝʪ ʧʨʠʩʚʘʠʚʘʥʠʝ 

ʢʘʨʪʠʥʦʢ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʟʥʘʢʫ (ʨʠʩ. 4) ʠ ʨʘʩʩʪʘʚʣʝ-

ʥʠʝ ʠʭ ʧʦ ʢʘʨʪʝ (ʨʠʩ. 5). 

 

 
ʈʠʩ. 1. ʌʦʨʤʘ ʧʨʠʣʦʞʝʥʠʷ 

 

 
ʈʠʩ. 2. ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʠʣʦʞʝʥʠʷ 
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ʈʠʩ. 3. ʂʦʜ ʧʨʦʛʨʘʤʤʳ ʩ ʦʪʢʨʳʪʠʝʤ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʥʳʭ ʢʘʨʪʠʥʦʢ ʜʣʷ ʢʘʨʪʳ 

 

  
ʈʠʩ. 4. ʂʦʜ ʧʨʦʛʨʘʤʤʳ ʩ ʩʠʤʚʦʣʘʤʠ ʜʣʷ ʨʘʩʩʪʘʚʣʝʥʠʷ ʧʦ ʢʘʨʪʝ 

 

 
ʈʠʩ. 5. ʂʘʨʪʘ ʧʨʠʣʦʞʝʥʠʷ 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʨʘʟʚʠʪʠʷ ʙʝʪʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ 

ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʝʪʦʥʦʚ ʥʘ ʢʘʨʙʦʥʘʪʥʦʤ ʥʘʧʦʣ-

ʥʠʪʝʣʝ. ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʙʨʘʮʠʦʥʥʳʭ ʠ ʩʘʤʦʫʧʣʦʪʥʷʶʱʠʭʩʷ ʙʝʪʦʥʥʳʭ 

ʩʤʝʩʝʡ ʩ ʥʠʟʢʠʤ ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ ʮʝʤʝʥʪʘ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʯʥʦʩʪʠ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ 

ʥʘʧʦʣʥʠʪʝʣʷ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʨʝʛʫʣʠ-

ʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʝʥʠʷ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʥʘ ʦʩʥʦʚʝ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʢʘʨʙʦʥʘʪʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ. 

Abstract. 

Theoretical prerequisites of development of the concrete industry in the Republic of Crimea and in the terri-

tory of the Russian Federation for receiving high-strength concrete on carbonate filler are considered. The way 

of the organization of production of the vibration and self-condensed concrete mixes with a low specific consump-

tion of cement on durability unit by introduction of fine filler is offered. The main scientific and practical objectives 

which solution will allow to regulate processes of receiving concrete mixes on the basis of fine carbonate filler 

are defined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʝ ʥʘʧʦʣʥʠʪʝʣʠ, ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ, ʢʘʨʙʦ-

ʥʘʪʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ, ʚʳʩʦʢʦʧʨʦʯʥʳʡ ʙʝʪʦʥ, ʩʘʤʦʫʧʣʦʪʥʷʶʱʠʡʩʷ ʙʝʪʦʥ, ʢʘʨʙʦʥʘʪ ʢʘʣʴʮʠʷ, ʩʪʨʫʢʪʫʨʦ-

ʦʙʨʘʟʦʚʘʥʠʝ.  

Keywords: Resource conservation, fine fillers, packing density, carbonate filler, high-strength concrete, self-

compacting concrete, calcium carbonate, structure formation. 

 

ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʠ ʛʦʨʦʜʘ 

ʉʝʚʘʩʪʦʧʦʣʷ ʧʦʩʣʫʞʠʣʘ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʪʨʦʠʪʝʣʴ-

ʥʦʛʦ ʙʫʤʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʩʪʨʦʷʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʙʝʪʦʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ 

ʨʝʛʠʦʥʝ. ɼʦʚʦʣʴʥʦ ʩʢʫʜʥʘʷ ʨʝʩʫʨʩʥʘʷ ʙʘʟʘ ʈʝʩʧʫʙ-

ʣʠʢʠ ʂʨʳʤ, ʢʘʩʘʝʤʦ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ, ʥʝʛʘ-

ʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ, ʘ ʦʪʩʫʪ-

ʩʪʚʠʝ ʧʨʷʤʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʚʳʩʦʢʠʤ ʮʝʥʘʤ ʥʘ ʙʝʪʦʥʥʳʝ ʩʤʝʩʠ. 

ʈʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʪʩʫʪʩʪʚʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʩʝʚʦʚ 

ʜʨʦʙʣʝʥʠʷ. ɼʦ 2014 ʛʦʜʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙ-

ʣʠʢʠ ʂʨʳʤ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʠʚʦʟʥʳʝ ʧʝʩʢʠ ʩ ʪʝʨʨʠ-

ʪʦʨʠʠ ʋʢʨʘʠʥʳ. ʕʪʠ ʧʝʩʢʠ ʦʙʣʘʜʘʣʠ ʩʨʝʜʥʠʤ ʤʦʜʫ-

ʣʝʤ ʢʨʫʧʥʦʩʪʠ ʠ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʳʣʝʚʠʜʥʳʭ 

ʠ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʯʝʩʪʚʦ 

ʩʤʝʩʠ ʙʳʣʦ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ, ʘ ʦʪʩʝʚʳ ʜʨʦʙʣʝʥʠʷ, 

ʩʪʘʥʦʚʠʣʠʩʴ ʦʪʭʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʥʘʭʦʜʠʚ-

ʰʠʤ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʉʝʛʦʜʥʷ, ʧʨʠʤʝ-

ʥʝʥʠʝ ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ ʚ ʙʝʪʦʥʝ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʳʤ ʠ ʜʦʚʦʣʴʥʦ ʘʢʪʫʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʨʝʩʫʨʩʥʘʷ ʙʘʟʘ 

ʜʦʚʦʣʴʥʦ ʦʙʲʝʤʥʘ, ʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ ʪʘʢʦʝ 

ʨʝʰʝʥʠʝ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʩ-

ʢʦʤ. ʇʦʣʴʟʫʷʩʴ ʦʧʳʪʦʤ ʥʝʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ, ʤʦʞʥʦ ʩ ʧʦʣʥʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʭʦʜʝ, ʚʦʟʤʦʞʥʦ, 

ʧʨʦʠʟʚʦʜʠʪʴ ʙʝʪʦʥʳ ʢʣʘʩʩʦʚ ʥʘ ʩʞʘʪʠʝ ʦʪ ɺ5 ʜʦ 

ɺ45. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʪʴ ʠ ʥʝ ʚʝʩʴ ʦʙʲʝʤ ʦʪʩʝʚʦʚ 

ʥʘʭʦʜʠʪ ʩʚʦʝʛʦ ʧʦʪʨʝʙʠʪʝʣʷ [1], ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʧʨʠ ʜʦʣʞʥʦʤ ʧʦʜʭʦʜʝ, ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʦ 

ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʛʨʘ-

ʤʦʪʥʘʷ ʢʦʤʧʦʥʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʧʦʣʫ-

ʯʠʪʴ ʧʝʩʦʢ ʠʟ ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ 
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ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʀʥʪʝʨʝʩʥʳʤ ʚ ʪʘʢʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʝʧʘʨʘʮʠʠ 

ʤʝʣʢʠʭ ʯʘʩʪʠʮ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʟʤʝʨʘ ʠ ʜʘʣʴʥʝʡ-

ʰʘʷ ʦʙʨʘʙʦʪʢʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʪʦʥʢʦʜʠʩʧʝʨʩ-

ʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ. ʇʨʠ ʵʪʦʤ, ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ 

ʢʘʤʥʝʜʨʦʙʣʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʩʝʧʘʨʘ-

ʮʠʠ ʦʪʩʝʚʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʬʨʘʢʮʠʠ ʠ ʜʘʣʴʥʝʡʰʝʝ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, 

ʪʘʢ ʠ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ [2, 3]. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ʠʤʝʶʪʩʷ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦ-

ʧʨʦʯʥʳʭ ʙʝʪʦʥʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʦʤʧʣʝʢʩʦʚ 

çʌʝʜʝʨʘʮʠʷè, ʄʄɼʎ çʄʦʩʢʚʘ ʉʠʪʠè, çʃʘʭʪʘ-

ʮʝʥʪʨè. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ ʧʨʠʤʝ-

ʥʝʥʠʝ ʩʘʤʦʫʧʣʦʪʥʷʶʱʠʭʩʷ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʝʪʦʥ-

ʥʳʭ ʩʤʝʩʝʡ ʩʪʘʣʦ ʜʦʚʦʣʴʥʦ ʦʙʳʜʝʥʥʳʤ, ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦ ʥʦʚʳʭ ʤʘʩʰʪʘʙʥʳʭ ʦʙʲʝʢʪʦʚ ʙʨʦʩʘʝʪ ʚʳʟʦʚ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ, ʘ ʨʝʰʝʥʠʝ ʪʘʢʠʭ 

ʟʘʜʘʯ ʦʪʢʨʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʛʨʘʥʠʯʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʘʩʰʪʘʙʥʳʭ ʩʦʦʨʫʞʝ-

ʥʠʡ, ʥʘʧʨʠʤʝʨ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʝʙʦʩʢʨʝʙʦʚ ʚ ɼʫʙʘʝ. 

ɸʢʪʫʘʣʠʟʘʮʠʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʫʪʚʝʨ-

ʞʜʝʥʠʝ çɻʆʉʊ ʈ 57345-2016/EN 206-1:2013 ɹʝʪʦʥ. 

ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè ʜʘʝʪ ʟʝʣʝʥʳʡ ʩʚʝʪ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʈʦʩʩʠʠ ʩʘʤʦʫʧʣʦʪʥʷʶʱʠʭʩʷ ʙʝʪʦ-

ʥʦʚ, ʧʦʷʚʠʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʘʪʝʨʠʘʣʘʤ, ʘ ʪʘʢʞʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʦʩʪʘʚʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʛʦʜʥʷ ʝʩʪʴ ʧʦʣʥʦʮʝʥʥʘʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʚʝʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʤʦʫʧʣʦʪʥʷʶʱʠ-

ʝʩʷ ʙʝʪʦʥʥʳʝ ʩʤʝʩʠ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʨʘʟʚʠʚʘʪʴ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚ ʈʦʩʩʠʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʧʦʨʦʰʢʦʚʦ-ʘʢʪʠʚʠʨʦ-

ʚʘʥʥʳʭ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴ ʧʨʦʬʝʩ-

ʩʦʨ ɺ.ʀ. ʂʘʣʘʰʥʠʢʦʚ [2, 3], ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʠ ʝʛʦ ʥʘʫʯʥʦʡ ʰʢʦʣʳ [2, 3]. 

ʆʧʠʨʘʷʩʴ ʥʘ ʦʧʳʪ ʧʨʦʬʝʩʩʦʨʘ ɺ.ʀ. ʂʘʣʘʰʥʠ-

ʢʦʚʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʪʦʥʢʦʜʠʩ-

ʧʝʨʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʦʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ï ʥʦʚʳʡ ʰʘʛ 

ʚ ʨʘʟʚʠʪʠʠ ʙʝʪʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʂ ʩʦʞʘʣʝ-

ʥʠʶ, ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ, ʚ ʈʦʩʩʠʠ, ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʩʣʘʙʦ ʨʘʟʚʠʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚʪʦʨʠʯ-

ʥʳʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʜʥʘʢʦ ʨʘʙʦʪʳ ɺ.ʀ. ʂʘ-

ʣʘʰʥʠʢʦʚʘ [4, 5, 6] ʧʦʟʚʦʣʷʶʪ ʧʦʥʷʪʴ, ʢʘʢʠʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʰʘʛʠ ʪʨʝʙʫʝʪʩʷ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʠʩʧʨʘ-

ʚʠʪʴ ʩʠʪʫʘʮʠʶ, ʦʜʥʘʢʦ ʧʦʤʠʤʦ ʛʨʘʤʦʪʥʦʛʦ ʧʦʜʙʦʨʘ 

ʩʦʩʪʘʚʘ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʪʨʝʙʫʝʪʩʷ ʛʨʘʤʦʪʥʳʡ ʚʳ-

ʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ ʛʦʨ-

ʥʳʭ ʧʦʨʦʜ, ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʩʝʚʦʚ ʤʝʣʦʚʠʜʥʦʡ ʛʦʨʥʦʡ ʧʦʨʦʜʳ 

ʆʆʆ çʋʣʴʷʥʦʚʩʢʠʝ ʠʟʚʝʩʪʥʷʢʠè ʛʨʘʥʫʣʦʤʝʪʨʠʯʝ-

ʩʢʠʡ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʫʢʘʟʘʥ ʚ ʪʘʙʣʠʮʝ 1 ʠ ɹʝʣʦʛʦʨ-

ʩʢʦʛʦ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ (ʪʘʙʣ 2.), ʘ ʪʘʢʞʝ ʤʨʘʤʦʨʦ-

ʚʠʜʥʳʝ ʦʪʩʝʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʄʨʘʤʦʨʥʦʛʦ ʢʘʨʴʝʨʘ 

(ʪʘʙʣ 3.), ʠ ɹʘʣʘʢʣʘʚʩʢʦʛʦ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ (ʪʘʙʣ .4). 

ʆʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʸʥʥʳʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʠʟʚʝʩʪʥʷʢ ï ʨʘʢʫ-

ʰʝʯʥʠʢ ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʙʦʣʝʝ 

25% ʧʳʣʝʚʠʜʥʳʭ ʯʘʩʪʠʮ. 

ʊʘʙʣʠʮʘ 1. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʘʨʙʦʥʘʪʥʦʛʦ ʦʪʩʝʚʘ ʆʆʆ çʋʣʴʷʥʦʚʩʢʠʝ ʠʟʚʝʩʪʥʷʢʠè 

ʆʩʪʘʪʢʠ ʥʘ ʩʠʪʘʭ 
ʈʘʟʤʝʨʳ ʦʪʚʝʨʩʪʠʡ 

ʇʨʦʭʦʜ 
2,5 1,25 0,63 0,315 0,16 

ʏʘʩʪʥʳʝ, % 27,2 24,3 18,1 9,4 6,7 14,3 

ʇʦʣʥʳʝ, % 27,2 51,5 69,6 79,0 85,7 100,0 

 

ʊʘʙʣʠʮʘ 2. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʘʨʙʦʥʘʪʥʦʛʦ ʦʪʩʝʚʘ ɹʝʣʦʛʦʨʩʢʦʛʦ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ 

ʆʩʪʘʪʢʠ ʥʘ ʩʠʪʘʭ 
ʈʘʟʤʝʨʳ ʦʪʚʝʨʩʪʠʡ 

ʇʨʦʭʦʜ 
2,5 1,25 0,63 0,315 0,16 

ʏʘʩʪʥʳʝ, % 23,50 27,30 16,30 7,60 10,20 15,10 

ʇʦʣʥʳʝ, % 23,50 50,80 67,10 74,70 84,90 100,00 

 

ʊʘʙʣʠʮʘ 3. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʘʨʙʦʥʘʪʥʦʛʦ ʦʪʩʝʚʘ ʄʨʘʤʦʨʥʦʛʦ ʢʘʨʴʝʨʘ 

ʆʩʪʘʪʢʠ ʥʘ ʩʠʪʘʭ 
ʈʘʟʤʝʨʳ ʦʪʚʝʨʩʪʠʡ 

ʇʨʦʭʦʜ 
2,5 1,25 0,63 0,315 0,16 

ʏʘʩʪʥʳʝ, % 20,10 25,30 13,80 15,30 11,80 13,70 

ʇʦʣʥʳʝ, % 20,10 45,40 59,20 74,50 86,30 100,00 

 

ʊʘʙʣʠʮʘ 4. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʘʨʙʦʥʘʪʥʦʛʦ ʦʪʩʝʚʘ ɹʘʣʘʢʣʘʚʩʢʦʛʦ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ 

ʆʩʪʘʪʢʠ ʥʘ ʩʠʪʘʭ 
ʈʘʟʤʝʨʳ ʦʪʚʝʨʩʪʠʡ 

ʇʨʦʭʦʜ 
2,5 1,25 0,63 0,315 0,16 

ʏʘʩʪʥʳʝ, % 17,80 23,50 20,10 13,50 9,50 15,60 

ʇʦʣʥʳʝ, % 17,80 41,30 61,40 74,90 84,40 100,00 
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ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʜʦʣʷ ʬʨʘʢʮʠʠ ʤʝʥʝʝ 

0,16 ʤʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 14 ʧʨʦʮʝʥʪʦʚ, ʘ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʟʝʨʝʥ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʬʨʘʢʮʠʶ 1,25-5 ʤʤ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʝʧʘʨʘʮʠʠ ʵʪʠʭ ʬʨʘʢʮʠʡ, ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʤʦʞʥʦ ʧʫʩʪʠʪʴ ʠʭ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʜʨʦʙʣʝʥʠʝ ʠ ʧʦʤʦʣ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʝʜʦʩʪʘʶ-

ʱʠʭ ʚ ʥʫʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʩʪʘʪʢʦʚ ʥʘ ʩʠʪʘʭ. ʀʜʝ-

ʘʣʴʥʘʷ ʮʝʣʴ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʧʝʩʦʢ 1 ʢʣʘʩʩʘ ʠ ʤʦ-

ʜʫʣʝʤ ʢʨʫʧʥʦʩʪʠ ʦʪ 2,0 ʜʦ 2,5. ʇʦʣʫʯʝʥʠʝ ʪʘʢʦʛʦ 

ʧʝʩʢʘ ʠʟ ʦʪʭʦʜʦʚ ʢʘʤʥʝʜʨʦʙʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʘʣʦʟʘ-

ʪʨʘʪʥʳʤ ʧʨʠ ʜʦʣʞʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʴʰʠʡ ʩʧʨʦʩ, ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʘ ʨʳʥʢʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠ-

ʘʣʦʚ ʧʝʩʢʘʤʠ. ʆʩʪʘʪʢʠ ʚ ʚʠʜʝ ʬʨʘʢʮʠʠ ʥʘ ʩʠʪʝ ʤʝ-

ʥʝʝ 0,16 ʤʤ, ʤʦʞʥʦ ʦʪʧʨʘʚʣʷʪʴ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʧʦʤʦʣ ʠ ʧʦʣʫʯʝʥʠʝ ʢʘʤʝʥʥʦʡ ʤʫʢʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʚʝʜʝʥʠʷ ʚ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ. 

 ɺ ʨʘʙʦʪʝ [5] ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ 

ʢʘʤʝʥʥʦʡ ʤʫʢʠ ʩʦʚʤʝʩʪʥʦ ʩ ʮʝʤʝʥʪʦʤ, ʧʦʟʚʦʣʠʪ ʧʦ-

ʚʳʩʠʪʴ ʨʝʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʮʝʤʝʥʪʥʦʡ ʤʘʪ-

ʨʠʮʳ ʠ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʧʣʘʩʪʠʬʠ-

ʢʘʪʦʨʘ. ʇʨʠ ʵʪʦʤ ʚ ʨʘʙʦʪʝ [8] ʪʘʢʞʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʜʠʩʧʝʨʩʥʦʩʪʠ ʮʝʤʝʥʪʥʦʡ ʤʘʪʨʠʮʳ ʧʨʠ-

ʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʥʦʤʫ ʚʦʜʦʨʝʜʫʮʠʨʫʶʱʝʤʫ ʜʝʡ-

ʩʪʚʠʶ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, 

ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʨʝʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʤʝ-

ʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʟʘ-

ʪʚʦʨʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʢʦʣʠʯʝʩʪʚʘ ʠ ʠʩ-

ʭʦʜʥʦʡ ʧʦʨʦʜʳ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʪʘʢʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ï ʨʝʦʣʦʛʠʯʝ-

ʩʢʘʷ ʘʢʪʠʚʘʮʠʷ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ, ʧʦʣʫʯʝʥʠʝ 

ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʧʦʚʳʰʝʥʥʳʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʠ ʙʝʪʦʥʥʦʛʦ ʢʘʤʥʷ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʙʘ-

ʨʴʝʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʜʥʘʢʦ ʧʦʜ ʧʦʨʦʰʢʦʚʦ- ʘʢ-

ʪʠʚʠʨʦʚʘʥʥʳʤʠ ʙʝʪʦʥʘʤʠ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʙʝʪʦʥʳ, ʘ ʝʱʝ ʠ ʙʝʪʦʥʳ ʨʷ-

ʜʦʚʳʭ ʢʣʘʩʩʦʚ ʧʨʦʯʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʥʠʟʢʦʛʦ ʫʜʝʣʴ-

ʥʦʛʦ ʨʘʩʭʦʜʘ ʮʝʤʝʥʪʘ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʯʥʦʩʪʠ. 

ɼʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤ, ʨʘʙʦʪʘʷ ʩ ʤʘʪʝʨʠʘʣʘʤʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ï ɻ ʪʦ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʭ ʨʝʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʫʩʠʣʝʥʠʷ ʩʚʦʡʩʪʚ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ, ʜʣʷ 

ʵʪʦʛʦ, ʪʘʢʞʝ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʦʥʠʤʘʥʠʝ ʦ ʢʦ-

ʥʝʯʥʳʭ ʩʚʦʡʩʪʚʘʭ ʥʘʧʦʣʥʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʭʦ-

ʜʠʪʴ ʚ ʦʩʥʦʚʥʫʶ ʨʝʦʣʦʛʠʯʝʩʢʫʶ ʤʘʪʨʠʮʫ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ. ɼʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤ ʦʩʪʘʝʪʩʷ ʬʘʢʪ ʪʦʛʦ, ʯʪʦ 

ʨʘʩʪʚʦʨʥʘʷ ʯʘʩʪʴ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʜʦʣʞʥʘ ʩʦʜʝʨ-

ʞʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʤʝʥʪʥʦʡ ʧʘʩʪʳ, 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ, ʦʜʥʘʢʦ ʦʜʥʘ ʠʟ ʮʝʣʝʡ ʧʦʣʫʯʝʥʠʷ ʧʦʨʦʰ-

ʢʦʚʦ- ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʙʝʪʦʥʦʚ ï ʥʠʟʢʠʡ ʨʘʩʭʦʜ ʮʝ-

ʤʝʥʪʘ. ʇʦʥʠʤʘʷ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ 

ʬʨʘʢʮʠʠ ʦʜʥʦʟʥʘʯʥʦ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʟʘʪʚʦʨʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʚʦʜʦʮʝʤʝʥʪ-

ʥʦʝ ʦʪʥʦʰʝʥʠʝ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ. 

ʊʘʢʞʝ, ʧʦʥʠʤʘʷ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʠʥʝʨʪʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʞʠʜʘʥʠʷʤ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʚʝʩʪʠ ʨʷʜ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʩʦʜʝʨ-

ʞʘʥʠʝ ʧʳʣʝʚʠʜʥʦ ï ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ʥʘ ʢʦʥʝʯʥʳʝ 

ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠ ʚ ʧʦʩʣʝʜ-

ʩʪʚʠʠ ʥʘ ʬʠʟʠʢʦ- ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʝʪʦʥʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʨʦʰʢʦʚʘʷ ʘʢʪʠ-

ʚʘʮʠʷ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ï ʚʧʦʣʥʝ ʨʝʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦ-

ʚʠʷʭ. ʆʜʥʘʢʦ ʧʦ-ʧʨʝʞʥʝʤʫ, ʦʩʪʘʝʪʩʷ ʨʷʜ ʚʦʧʨʦʩ, 

ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨ-

ʥʳʭ ʧʦʨʦʰʢʦʚʦ-ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ 

ʥʠʟʢʠʭ ʢʣʘʩʩʦʚ ʧʨʦʯʥʦʩʪʠ. 

ɺʓɺʆɼʓ 

1. ʉʦʩʪʦʷʥʠʝ ʙʝʪʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʜʚʦʷʢʦ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʙʝʪʦʥʘ ʨʘʩʪʝʪ, ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʳ ʙʝʪʦʥ-
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ʘ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʩʤʝʩʝʡ ʥʝ ʚʝʜʝʪʩʷ. 

2. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʢʦ-
ʧʠʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʦʪʭʦ-

ʜʦʚ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʝʨʝʨʘʙʦʪʢʫ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʥʘʣʘʜʠʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝ-

ʪʦʥʥʳʭ ʩʤʝʩʝʡ. 

3. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʝʪʦʥ-
ʥʳʭ ʩʤʝʩʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦ-

ʩʪʴʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʢʘʢ ʧʨʠʚʳʯʥʳʝ ʟʘ-

ʧʦʣʥʠʪʝʣʠ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʝ 

ʥʘʧʦʣʥʠʪʝʣʠ, ʧʦʣʫʯʘʝʤʳʝ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʚʦʟ-

ʜʫʰʥʦʡ ʩʝʧʘʨʘʮʠʠ ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ. ʉʦʟʜʘʥʠʝ ʪʘ-

ʢʠʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʨʝʘʣʴʥʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʝʭ ʠʣʠ ʯʝʪʳʨʝʭ ʟʘʛʨʫʟʦʯʥʳʭ ʙʫʥʢʝ-

ʨʦʚ ʜʣʷ ʠʥʝʨʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʠʣʦʩʘ. 

4. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʝʪʦʥ-
ʥʳʭ ʩʤʝʩʝʡ ʥʝʦʙʭʦʜʠʤ ʛʨʘʤʦʪʥʳʡ ʧʦʜʙʦʨ ʠʩʭʦʜ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ ʜʦʟʠʨʦʚʘʥʠʝ. ɺʳʙʦʨ ʠ ʧʨʠ-

ʤʝʥʝʥʠʝ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʪʦʥʢʦʤʦʣʦʪʦʛʦ 

ʥʘʧʦʣʥʠʪʝʣʷ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʧʦʨʦʰʢʦʚʦ-ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʙʝ-

ʪʦʥʳ ʩ ʫʜʝʣʴʥʦ ʥʠʟʢʠʤ ʨʘʩʭʦʜʦʤ ʮʝʤʝʥʪʘ ʥʘ ʝʜʠ-

ʥʠʮʫ ʧʨʦʯʥʦʩʪʠ. 

5. ʅʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʩʥʠʞʝʥʠʷ 
ʨʘʩʭʦʜʘ ʮʝʤʝʥʪʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ 

ʥʘʧʦʣʥʠʪʝʣʷ ʥʘ ʢʦʥʝʯʥʳʝ ʩʚʦʡʩʪʚʘ ʙʝʪʦʥʘ ʧʨʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʥʠʟʢʠʭ ʢʣʘʩʩʦʚ ʧʨʦʯʥʦ-

ʩʪʠ. 
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ʉONSTRUCTION OF INSULATED SWEDISH PLATE IN THE RUSSIAN REALITY 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʚʝʜʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʫʪʝʧʣʝʥʥʦʡ ʰʚʝʜʩʢʦʡ 

ʧʣʠʪʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʩʬʝʨʘʤ ʧʨʠʤʝʥʝʥʠʷ ʋʐʇ. ɺʳʷʚʣʝʥʳ ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦ-

ʩʪʘʪʢʠ ʜʘʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʆʧʨʝʜʝʣʝʥʘ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʪʝʧʣʸʥʥʦʡ ʰʚʝʜʩʢʦʡ ʧʣʠʪʳ. 

Abstract 

In this article discusses characteristics of construction and building technology of ñinsulated Swedish plateò. 

Particular attention is paid to scope of application. The advantages and disadvantages have been considered of 

building foundation in this technology. The field of application of insulated Swedish plate has been defined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʜʘʤʝʥʪ; ʫʪʝʧʣʝʥʥʘʷ ʰʚʝʜʩʢʘʷ ʧʣʠʪʘ; ʩʪʨʦʠʪʝʣʴʩʪʚʦ; ʛʨʘʞʜʘʥʩʢʦʝ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ; ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

Keywords: construction; civil engineering; foundation; insulated Swedish plate; modern technology. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʝ ʙʦʣʴʰʝ ʚʳʙʦʨ 

ʣʶʜʝʡ ʧʨʠ ʧʦʠʩʢʝ ʞʠʣʠʱʘ ʧʘʜʘʝʪ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʝ ʤʘʣʦʵʪʘʞʥʳʝ ʜʦʤʘ. ʅʝʠʟʤʝʥʥʦʡ ʦʩʥʦʚʦʡ ʚʩʝʤʫ 

ʦʩʪʘʝʪʩʷ ʧʨʦʯʥʳʡ ʠ ʜʦʣʛʦʚʝʯʥʳʡ ʬʫʥʜʘʤʝʥʪ. ʉʝʛʦ-

ʜʥʷ ʜʣʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʫʯʘʩʪʢʘʭ ʩʦ 

ʩʣʘʙʳʤʠ ʛʨʫʥʪʘʤʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʦʣʙ-

ʯʘʪʳʡ ʠʣʠ ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ, ʥʦ ʠ ʙʦʣʝʝ ʪʝʭʥʦʣʦ-

ʛʠʯʥʫʶ ʫʪʝʧʣʸʥʥʫʶ ʰʚʝʜʩʢʫʶ ʧʣʠʪʫ (ʋʐʇ). ʇʨʦ-

ʩʪʦʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫ-

ʯʠʪʴ ʤʦʥʦʣʠʪʥʦʝ, ʧʦʜʦʛʨʝʚʘʝʤʦʝ ʦʩʥʦʚʘʥʠʝ ʩʚʦʠʤʠ 

ʨʫʢʘʤʠ ʠ ʧʨʠ ʵʪʦʤ ʥʝ ʚʳʡʪʠ ʟʘ ʨʘʤʢʠ ʙʶʜʞʝʪʘ. [2, 

ʩ.6]. 

ʄʦʥʦʣʠʪʥʦʝ ʬʫʥʜʘʤʝʥʪʥʦʝ ʦʩʥʦʚʘʥʠʝ ʋʐʇ 

ʚʧʝʨʚʳʝ ʙʳʣʦ ʦʧʨʦʙʦʚʘʥʦ ʚ ʐʚʝʮʠʠ ʠ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜʝ ɽʚʨʦʧʳ, ʥʦ ʥʝ ʪʘʢ ʜʘʚʥʦ çʧʝʨʝʙʨʘʣʦʩʴè ʠ ʥʘ 

ʥʘʰʠ ʧʨʦʩʪʦʨʳ. ʉʦʦʨʫʞʝʥʠʝ ʵʪʦʛʦ ʪʠʧʘ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ ʬʫʥʜʘʤʝʥʪʥʫʶ ʧʣʠʪʫ, 

ʫʣʦʞʝʥʥʫʶ ʥʘ ʩʣʦʡ ʫʪʝʧʣʠʪʝʣʷ. ʂʦʥʩʪʨʫʢʮʠʷ ʥʝ 

ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʟʘʛʣʫʙʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʧʨʝʢʨʘʩʥʦ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʫʯʘʩʪʢʘʭ: ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; ʩ ʩʳʧʫʯʝʡ ʠ ʨʳʭʣʦʡ ʧʦʯ-

ʚʦʡ; ʩ ʛʨʫʥʪʘʤʠ, ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʧʫʯʝʥʠʶ ʠ ʩʜʚʠ-

ʛʘʤ. [1, ʩ.10]. 

ʉʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʧʣʠʪʳ: 

¶ ʈʝʛʠʦʥʳ ʩ ʩʫʨʦʚʳʤ ʢʣʠʤʘʪʦʤ (ʚ ʵʪʦʤ ʩʣʫ-
ʯʘʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪʩʷ ʪʝʧʣʦʧʦʪʝʨʠ ʜʦʤʘ). 
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¶ ʋʯʘʩʪʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

¶ ɺ ʯʘʩʪʥʦʤ ʜʦʤʦʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩ ʧʨʠʤʝʥʝ-
ʥʠʝʤ ʚʦʜʷʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʝʧʣʳʭ ʧʦʣʦʚ. 

¶ ɺ ʧʨʦʮʝʩʩʝ ʚʦʟʚʝʜʝʥʠʷ ʧʘʥʝʣʴʥʳʭ, ʢʘʨʢʘʩ-

ʥʳʭ, ʱʠʪʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʬʘʭʚʝʨʢ. 

¶ ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ ʩʪʝʥ ʚ ʚʠʜʝ ʢʠʨʧʠʯʥʦʡ 
ʣʠʙʦ ʙʣʦʯʥʦʡ ʢʣʘʜʢʠ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʩʣʘʙʳʭ ʠ ʧʫʯʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ, ʥʝ 

ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʙʦ-

ʣʝʝ ʫʤʝʩʪʥʳ ʚʠʥʪʦʚʳʝ ʠ ʙʫʨʦʥʘʙʠʚʥʳʝ ʬʫʥʜʘ-

ʤʝʥʪʳ. [1]. 

ʋʐʇ ʩʦʩʪʦʠʪ ʠʟ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ: 

Å ʇʝʩʯʘʥʦ-ʱʝʙʥʝʚʘʷ ʠʣʠ ʛʨʘʚʠʡʥʘʷ ʧʦ-

ʜʫʰʢʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʜʨʝʥʘʞʥʦʡ ʩʠ-

ʩʪʝʤʳ ʠ ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʜʝʤʧʬʝʨʘ 

ʧʨʠ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʧʦʯʚʳ. 

Å ɻʝʦʪʝʢʩʪʠʣʴʥʦʝ ʧʦʣʦʪʥʦ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʝ 

ʟʘʩʦʨʝʥʠʶ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ ʤʝʣʢʠʤʠ ʯʘʩʪʠʮʘʤʠ 

ʧʦʯʚʳ. 

Å ʉʣʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ, ʩʧʦʩʦʙʥʳʡ ʟʘʱʠʱʘʪʴ 

ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʦʪ ʧʘʛʫʙʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʚʣʘʛʠ. 

Å ʉʣʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʫʢʣʘʜʳʚʘ-

ʝʪʩʷ ʢʘʢ ʧʦʜ ʚʩʝʡ ʧʣʦʩʢʦʩʪʴʶ ʧʨʠʤʳʢʘʥʠʷ ʧʣʠʪʳ ʢ 

ʟʝʤʣʝ, ʪʘʢ ʠ ʧʦ ʙʦʢʘʤ ʬʫʥʜʘʤʝʥʪʘ. çʇʠʨʦʛè ʠʟ ʫʪʝʧ-

ʣʠʪʝʣʷ ʠ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʝʧʣʘ ʚ ʛʨʫʥʪ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʫʤʝʥʴʰʝʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ. 

Å ʉʠʩʪʝʤʘ ʜʨʝʥʘʞʘ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ. ɹʣʘʛʦ-

ʜʘʨʷ ʠʤ ʦʧʦʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʥʝ ʙʫʜʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ɼʘʞʝ ʝʩʣʠ ʪʘ-

ʣʳʝ ʠ ʜʦʞʜʝʚʳʝ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ʩʪʝʢʘʶʪ ʚ ʥʠʟʠʥʳ, 

ʘ ʧʦʜʟʝʤʥʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 3 ʤ ʠ ʙʦʣʴʰʝ, 

ʥʘʣʠʯʠʝ ʩʠʩʪʝʤ ʦʪʚʦʜʘ ʚʣʘʛʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ 

ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʧʦʨʥʦʡ ʧʣʠʪʳ ʥʘ ʜʝʩʷʪʢʠ ʣʝʪ. 

Å ɸʨʤʠʨʫʶʱʠʡ ʢʘʨʢʘʩ ʠʣʠ ʧʦʷʩ. ʗʚʣʷʷʩʴ 

ʞʸʩʪʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʠʟ ʪʦʣ-

ʩʪʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʝʨʞʥʝʡ, ʵʪʦʪ ʵʣʝʤʝʥʪ ʜʝʣʘʝʪ 

ʬʫʥʜʘʤʝʥʪ ʙʦʣʝʝ ʧʨʦʯʥʳʤ. 

Å ʀʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʢ ʢʦʪʦʨʳʤ ʦʪ-

ʥʦʩʷʪʩʷ ʢʘʥʘʣʠʟʘʮʠʷ, ʚʦʜʦʧʨʦʚʦʜ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʧʨʦʚʦʜʢʘ ʠ ʢʘʙʝʣʴʥʳʝ ʢʘʥʘʣʳ ʜʣʷ ʧʨʦʪʷʞʢʠ ʣʠʥʠʡ 

ʩʚʷʟʠ. 

Å ʉʠʩʪʝʤʘ ʥʘʧʦʣʴʥʦʛʦ ʦʙʦʛʨʝʚʘ. ʉʧʝʮʠʘʣʠ-

ʩʪʳ ʨʝʢʦʤʝʥʜʫʶʪ ʫʢʣʘʜʳʚʘʪʴ ʚʦʜʷʥʦʡ ʢʦʥʪʫʨ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʵʪʘʧʝ ʩʦʦʨʫʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʜʝʰʝʚʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʚʥʦʤʝʨʥʦʤʫ ʧʨʦʛʨʝʚʘʥʠʶ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘ. 

Å ʅʝʩʫʱʘʷ ʙʝʪʦʥʥʘʷ ʧʣʠʪʘ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʡ 

ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʨʫʥʪʘ 

ʠ ʚʝʩʘ ʟʜʘʥʠʷ. ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʴ ʞʝʣʝʟʦ-

ʙʝʪʦʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʝʛʦ ʚʳʧʦʣʥʷʶʪ ʩ ʨʸʙʨʘʤʠ 

ʞʸʩʪʢʦʩʪʠ. ʀʭ ʨʘʟʤʝʱʘʶʪ ʧʦʜ ʚʥʝʰʥʠʤʠ ʩʪʝʥʘʤʠ, 

ʘ ʪʘʢʞʝ ʚ ʤʝʩʪʘʭ ʫʩʪʘʥʦʚʢʠ ʢʦʣʦʥʥ ʠ ʜʨʫʛʠʭ ʤʘʪʝ-

ʨʠʘʣʦʸʤʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʂʦʥʝʯʥʦ, ʩʪʦʣʴ ʧʨʦʩʪʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʝ ʤʦʞʝʪ 

ʥʝʩʪʠ ʥʘʛʨʫʟʢʫ ʚ ʚʠʜʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʚʳ-

ʩʦʢʦʡ ʵʪʘʞʥʦʩʪʠ, ʥʦ ʚ ʩʬʝʨʝ ʯʘʩʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʦʥʘ ʦʙʝʩʧʝʯʠʪ ʜʦʣʞʥʫʶ ʥʘʜʸʞʥʦʩʪʴ ʠ ʜʦʣʛʦ-

ʚʝʯʥʦʩʪʴ. ʊʦʣʴʢʦ ʟʘ ʩʯʸʪ ʤʦʥʪʘʞʘ ʫʪʝʧʣʸʥʥʦʡ 

ʰʚʝʜʩʢʦʡ ʧʣʠʪʳ ʟʘʪʨʘʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʙʫʜʫʪ ʩʥʠ-

ʞʝʥʳ ʥʘ 15ï20%, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʙʝʟ ʧʨʠʚʣʝʯʝ-

ʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʪʝʭʥʠʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. [1, 

ʩ.28]. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʦʩʥʦʚʝ ʋʐʇ ʠʤʝʝʪ ʩʣʝʜʫʶ-

ʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʪʘʢ ʢʘʢ ʠʥʞʝʥʝʨʥʳʝ ʩʝʪʠ ʧʨʦ-

ʢʣʘʜʳʚʘʶʪʩʷ ʚ ʧʣʠʪʝ, ʣʠʙʦ ʧʦʜ ʥʝʡ, ʦʪʧʘʜʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʮʦʢʦʣʴʥʦʛʦ ʠʣʠ ʧʦʜʚʘʣʴʥʦʛʦ 

ʵʪʘʞʘ ʜʣʷ ʠʭ ʨʘʟʤʝʱʝʥʠʷ, ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʫʪʝʧʣʝʥʠʶ ʠ ʟʘʱʠʪʝ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ; ʦʜʠʥ ʠʟ ʩʣʦʝʚ ʬʫʥʜʘʤʝʥʪʘ ï ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʷ - ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʥʘʩʪʫʧʣʝʥʠʝ ʩʝʟʦʥʥʦʡ 

ʮʠʢʣʠʯʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʧʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʠʟʦ-

ʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʨʝʥʘʞʘ, ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡ-

ʥʦʡ çʧʦʜʫʰʢʠè ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʶʪ ʨʘʟʨʫʰʘʶ-

ʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʣʘʛʠ ʥʘ ʬʫʥʜʘʤʝʥʪ; ʤʦʥʦʣʠʪ-

ʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʜʝʞʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʫʶ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʥʝ 

ʩʦʟʜʘʶʪ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʟʜʘʥʠʷ, ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ. [3, ʩ.325]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʝʩʪʴ ʥʝʜʦ-

ʩʪʘʪʢʠ: ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʩʪʘʥʦʚʢʫ 

ʋʐʇ ʪʦʣʴʢʦ ʥʘ ʨʦʚʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ; 

ʥʝʦʙʭʦʜʠʤʳ ʪʦʯʥʳʝ ʨʘʩʯʝʪʳ, ʙʝʟʫʢʦʨʠʟʥʝʥʥʦʝ ʚʳ-

ʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ 

ʚʳʧʦʣʥʝʥʠʠ ʘʨʤʠʨʦʚʘʥʠʷ; ʩʣʦʞʥʦʩʪʴ ʨʝʤʦʥʪʘ ʢʦʤ-

ʤʫʥʠʢʘʮʠʡ ʪʨʝʙʫʝʪ ʧʨʦʢʣʘʜʢʠ ʨʝʟʝʨʚʥʳʭ ʣʠʥʠʡ. [3, 

ʩ.330]. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʋʐʇ ï 

ʬʫʥʜʘʤʝʥʪ ʩʦʚʨʝʤʝʥʥʳʡ ʠ ʪʸʧʣʳʡ, ʦʥ ʦʙʝʩʧʝʯʠʪ 

ʠʜʝʘʣʴʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʚʥʫʪʨʠ, ʠʩʢʣʶʯʠʪ ʧʦʷʚʣʝ-

ʥʠʝ ʩʳʨʦʩʪʠ, ʩʘʤ ʜʦʤ ʥʝ ʜʘʩʪ ʦʩʘʜʢʠ ʠ ʥʝ ʧʦʡʜʸʪ 

ʪʨʝʱʠʥʘʤʠ. 
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ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʝʦʜʘʪʯʠʢʦʚ Cognex ʩʝʨʠʠ In-Sight 

8000. ʇʦʢʘʟʘʥʳ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

Abstract 

The paper presents specifications and features of cameras Cognex InSight series 8000. Areas of their appli-

cation are shown. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʢʘʤʝʨʳ, ʘʚʪʦʥʦʤʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʥʘʨʫʞʝʥʠʝ ʜʝʪʘʣʠ, ʩʯʠʪʳ-

ʚʘʥʠʝ ʰʪʨʠʭ-ʢʦʜʦʚ. 

Keywords: Intelligent cameras, Autonomous systems, detail detection, barcode reading. 

 

Cognex - ʢʦʤʧʘʥʠʷ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʘʷ ʩʠʩʪʝʤʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ 

ʰʪʨʠʭʢʦʜʦʚ, ʟʘʩʣʫʞʠʚʰʘʷ ʥʘʠʙʦʣʴʰʝʝ ʜʦʚʝʨʠʝ ʚʦ 

ʚʩʝʤ ʤʠʨʝ. ʂʦʤʧʘʥʠʷ Cognex, ʙʦʣʝʝ ʤʠʣʣʠʦʥʘ ʩʠ-

ʩʪʝʤ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʦʙʲʝʢʪʘʭ ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʠ ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʯʝʤ 35-ʣʝʪʥʠʤ ʦʧʳ-

ʪʦʤ, ʟʘʥʠʤʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʰʪʨʠʭ-

ʢʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʨʦʜʫʢʮʠʶ 

Cognex ʧʨʠʤʝʥʷʶʪ ʚʝʜʫʱʠʝ ʤʠʨʦʚʳʝ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʠ, ʧʦʩʪʘʚʱʠʢʠ ʠ ʠʟʛʦʪʦʚʠʪʝʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʦʵʪʦʤʫ ʚʩʝ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʛʘʨʘʥʪʠʨʦ-

ʚʘʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʨʦʞʘʡʰʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ 

ʢʘʯʝʩʪʚʫ, ʧʨʠʥʷʪʳʤ ʚ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. 

ʈʝʰʝʥʠʷ Cognex ʧʦʤʦʛʘʶʪ ʢʣʠʝʥʪʘʤ ʧʦʚʳʩʠʪʴ 

ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʫʩʪʨʘʥʷʷ 

ʜʝʬʝʢʪʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʝʨʠʬʠʢʘʮʠʶ ʩʙʦʨʢʠ, ʘ 

ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʷ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʩ ʩʠʩʪʝʤʘʤʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʠ ʩʯʠʪʳʚʘʥʠʷ ʰʪʨʠʭʢʦʜʦʚ 

Cognex ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʰʠʙʦʢ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʫʜʦ-

ʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. ʆʙʣʘʜʘʷ ʩʘʤʳʤ ʰʠʨʦ-

ʢʠʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʨʝʰʝʥʠʡ ʠ ʥʘʠʙʦʣʴʰʝʡ ʩʝʪʴʶ 

ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʢʦʤʧʘ-

ʥʠʷ Cognex ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʣʫʯʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦ-

ʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ Build Your Vision. 

ɼʚʫʭʤʝʨʥʳʝ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ 

Cognex In-Sight ʥʝ ʠʤʝʶʪ ʩʝʙʝ ʨʘʚʥʳʭ ʧʦ ʚʦʟʤʦʞ-

ʥʦʩʪʷʤ ʧʨʦʚʝʨʢʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʪʘʣʝʡ. ʇʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳʝ ʩʠ-

ʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦ-

ʤʳʰʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʩʦʜʝʨʞʘʪ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʩ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʟʘʭʚʘʪʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝ-

ʥʠʡ. ʄʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʰʠʨʦʢʦʤ ʘʩʩʦʨʪʠ-

ʤʝʥʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤ ʣʠʥʝʡʥʦʛʦ ʩʢʘʥʠ-

ʨʦʚʘʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʮʚʝʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʠʤʦʩʪʠ ʠ ʨʘʙʦ-

ʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ. 

ʉʝʨʠʷ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ In-Sight 

8000 
ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʢʘʤʝʨʳ In-Sight Micro 8000, 

ʥʦʚʦʝ ʩʝʤʝʡʩʪʚʦ ʩʚʝʨʭʢʦʤʧʘʢʪʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʩʠ-

ʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʫʯʰʫʶ ʚ 

ʦʪʨʘʩʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʩʢʦʨʦʩʪʷʭ 

ʨʘʙʦʪʳ ʇʂ, ʠʤʝʷ ʧʨʠ ʵʪʦʤ ʬʦʨʤ-ʬʘʢʪʦʨ ʪʨʘʜʠʮʠ-

ʦʥʥʦʡ çʥʝʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡè ʢʘʤʝʨʳ GigE Vision. 

ɺʩʝ ʤʦʜʝʣʠ ʩʝʨʠʠ In-Sight 8000 ʠʤʝʶʪ ʨʘʟʤʝʨʳ 

ʚʩʝʛʦ 31 x 31 x 64 ʤʤ, ʦʩʥʘʱʝʥʳ ʬʫʥʢʮʠʝʡ ʧʠʪʘʥʠʷ 

ʯʝʨʝʟ Ethernet (POE ð power over Ethernet) ʠ ʷʚʣʷ-

ʶʪʩʷ ʣʫʯʰʠʤ ʚʳʙʦʨʦʤ ʩʨʝʜʠ ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʥʝʙʦʣʴʰʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ.  
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ʈʠʩ. 1 In-Sight 8000 

 

ʇʦʣʥʘʷ ʣʠʥʝʡʢʘ ʥʘʠʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʭ ʚ ʤʠʨʝ 

ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʩʝʨʠʠ In-

Sight 8000 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘʤʠ ʩ ʨʘʟʨʝʰʝʥʠʷʤʠ 

VGA, 1, 2 ʠ 5 ʄʧ. ɹʣʘʛʦʜʘʨʷ ʧʦʜʜʝʨʞʢʝ Gigabyte 

Ethernet, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤʫ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʫʶ ʧʝ-

ʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʵʪʠ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ 

ʦʪʣʠʯʘʶʪʩʷ ʙʳʩʪʨʳʤ ʟʘʭʚʘʪʦʤ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʜʚʫʤʷ ʫʨʦʚʥʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʪʨʝʙʦʚʘ-

ʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. 

ʉʘʤʳʝ ʢʦʤʧʘʢʪʥʳʝ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʨʝʥʠ ̫

ʉʠʩʪʝʤʘ In-Sight Micro ʚʤʝʱʘʝʪ ʮʝʣʫʶ ʘʚʪʦ-

ʥʦʤʥʫʶ ʩʠʩʪʝʤʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʚ ʥʝʚʝʨʦʷʪʥʦ 

ʢʦʤʧʘʢʪʥʦʤ ʢʦʨʧʫʩʝ ʩ ʨʘʟʤʝʨʘʤʠ ʩʪʘʥʜʘʨʪʥʦʡ ʢʘ-

ʤʝʨʳ ʩ ʝʜʠʥʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʟʘʭʚʘʪʘ ʠʟʦʙʨʘʞʝ-

ʥʠʡ. ɺʩʝ ʤʦʜʝʣʠ In-Sight Micro ʤʦʞʥʦ ʢʨʝʧʠʪʴ ʧʦʜ 

ʫʛʣʘʤʠ ʜʦ 45 ʛʨʘʜʫʩʦʚ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚʘ ʥʝʣʠ-

ʥʝʡʥʦʡ ʢʘʣʠʙʨʦʚʢʠ In-Sight. ʕʪʠ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʟʨʝʥʠʷ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, ʥʘ ʨʦʙʦʪʘʭ ʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʠ, ʥʘ ʣʶʙʦʤ ʫʯʘʩʪʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ. 

ʅʝʧʨʝʚʟʦʡʜʝʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʘʜʝʞ-

ʥʦʩʪʴ 
ʂʘʞʜʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ 

In-Sight Micro ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʫʶ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʤʦʜʝʣʝʡ ʦʩʥʘ-

ʱʝʥʘ ʦʙʰʠʨʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ ʧʨʠʟʥʘʥʥʳʭ ʩʨʝʜʩʪʚ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ Cognex, ʜʦʩʪʫʧʥʦʡ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʧʨʦʩʪʦʛʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ In-Sight Explorer. ʕʪʦ ʩʨʝʜʩʪʚʘ ʩʦʧʦʩʪʘʚʣʝ-

ʥʠʷ ʦʙʨʘʟʦʚ (PatMax Redline, PatMax ʠ 

PatFind), ʬʠʣʴʪʨʘʮʠʠ (ʯʝʨʥʦ-ʙʝʣʳʝ ʠ ʮʚʝʪʥʳʝ ʠʟʦʙ-

ʨʘʞʝʥʠʷ), ʨʘʙʦʪʳ ʩ ʮʚʝʪʦʤ (ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʮʚʝʪʘ, 

ʥʘʜʝʞʥʦʝ ʚʳʷʚʣʝʥʠʝ ʮʚʝʪʘ, ʮʚʝʪʦʚʘʷ ʛʠʩʪʦʛʨʘʤʤʘ), 

ʧʨʦʚʝʨʢʠ ʥʘ ʜʝʬʝʢʪʳ (ʜʝʬʝʢʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʛʠʙ-

ʢʠʭ ʢʘʙʝʣʝʡ, ʧʨʦʚʝʨʢʘ ʢʦʥʪʫʨʦʚ) ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

(ʦʜʥʦʤʝʨʥʳʝ ʠ ʜʚʫʭʤʝʨʥʳʝ ʢʦʜʳ, ʦʧʪʠʯʝʩʢʦʝ ʩʯʠ-

ʪʳʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ). 

ʇʨʦʩʪʦʪʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʉʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ In-Sight 8000 

ʤʦʞʥʦ ʫʜʦʙʥʦ ʥʘʩʪʨʦʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ In-Sight Explorer. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ In-Sight Explorer ʩʦʯʝʪʘʝʪ ʧʦʰʘʛʦʚʫʶ 

ʥʘʩʪʨʦʡʢʫ EasyBuilder ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴʶ ʠ ʛʠʙʢʦʩʪʴʶ ʠʥʪʝʨʬʝʡʩʘ ʪʘʙʣʠʮ ʜʣʷ 

ʣʫʯʰʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ 

ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷ. ɺʩʪʨʦʝʥʥʘʷ ʬʫʥʢʮʠʷ ʩʦʟʜʘʥʠʷ 

ʩʮʝʥʘʨʠʝʚ ʠʩʧʦʣʴʟʫʝʪ ʩʪʘʥʜʘʨʪʥʳʡ JavaScript ʜʣʷ 

ʫʧʨʦʱʝʥʠʷ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ ʩʦʪʥʠ ʪʦʯʝʢ, ʦʙʨʘʙʦʪʢʝ ʠ ʩʨʘʚʥʝʥʠʠ ʪʝʢʩʪʘ, 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʢʦ-

ʜʦʚ ʠʣʠ ʫʧʨʦʱʝʥʠʷ ʩʣʦʞʥʦʡ ʣʦʛʠʢʠ ʦʢʦʥʯʘʪʝʣʴ-

ʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʋʪʠʣʠʪʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤʳ 

TestRun, ʥʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

Cognex Connect ʠ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ Cognex 

Explorer ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʡ ʣʠʥʠʠ ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦ-

ʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ In-Sight Explorer ʩ 

ʠʥʪʫʠʪʠʚʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ EasyBuilder ʜʘʝʪ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷʤ ʧʦʰʘʛʦʚʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʥʘʩʪʨʦʡʢʝ ʢʘʢ 

ʧʨʦʩʪʳʭ, ʪʘʢ ʠ ʩʣʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ. 

ʊʘʙʣʠʮʘ In-Sight ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʠʡ 

ʢʦʥʪʨʦʣʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʥʘʩʪʨʦʡʢʠ ʜʘʥʥʳʭ ʧʦ ʧʨʠʤʝʥʝʥʠʶ.  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ 

http://www.cognex.com/products/machine-vision/in-sight-explorer-software/validation/
http://www.cognex.com/products/machine-vision/in-sight-micro-vision-systems/software/
http://www.cognex.com/products/machine-vision/in-sight-micro-vision-systems/software/
http://www.cognex.com/products/machine-vision/in-sight-micro-vision-systems/software/
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ʉ ʧʦʤʦʱʴʶ ʤʦʜʝʣʝʡ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ 

ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʧʨʠ ʧʨʦ-

ʚʝʨʢʝ ʙʦʣʴʰʠʭ ʜʝʪʘʣʝʡ ʥʘ ʥʘʣʠʯʠʝ ʤʝʣʢʠʭ ʜʝʬʝʢ-

ʪʦʚ ʠʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʄʦ-

ʜʝʣʴ In-Sight 8401 ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʦʧʝʨʘʮʠʡ ʠ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʦʙʨʘʙʦʪ-

ʢʦʡ ʜʘʞʝ ʥʘ ʩʘʤʳʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʣʠʥʠʷʭ, ʦʪʣʠʯʘʷʩʴ ʥʘʠʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʤ 

ʨʘʟʤʝʨʦʤ ʩʨʝʜʠ ʩʠʩʪʝʤ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʮʚʝʪʥʫʶ ʦʙʨʘʙʦʪʢʫ 
ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʯʠʪʳʚʘʥʠʝ ʩ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʮʚʝʪʘ, ʠʜʝʘʣʴʥʦ ʧʦʜʦʡʜʝʪ ʤʦʜʝʣʴ ʩ 

ʤʦʱʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ExtractColor ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʮʚʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʝʡ ʠ ʥʘʜʝʞʥʳʤ ʩʨʝʜʩʪʚʦʤ 

MatchColor ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʝʪʘʣʝʡ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʠʭ ʮʚʝʪʘ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʠʩʪʝʤʳ ʩʝ-

ʨʠʠ In-Sight 8000 

ʂʘʢ ʠ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ 

ʩʝʨʠʠ In-Sight, ʚ ʩʠʩʪʝʤʝ In-Sight 8000 ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʠʥʪʝʨʬʝʡʩ In-Sight Explorer EasyBuilder, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʡ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʚʝʨʢʠ, 

ʚʳʧʦʣʥʷʝʤʦʡ ʫʩʪʨʦʡʩʪʚʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. ʉ 

ʧʦʤʦʱʴʶ ʠʥʪʫʠʪʠʚʥʦ-ʧʦʥʷʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʦʧʝ-

ʨʘʪʦʨʳ ʤʦʛʫʪ ʰʘʛ ʟʘ ʰʘʛʦʤ ʥʘʩʪʨʘʠʚʘʪʴ ʧʨʦʮʝʩʩ, ʩ 

ʧʦʤʦʱʴʶ ʯʝʛʦ ʥʦʚʠʯʢʠ ʠ ʦʧʳʪʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʤʦʛʫʪ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʟʘʜʘʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʟʘʜʘʯʘʤʠ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ ʤʦʞʥʦ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ EasyBuilder, ʘ ʚ ʩʣʫʯʘʝ 

ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʡ 

ʪʘʙʣʠʮʳ In-Sight ʚʳ ʧʦʣʫʯʘʝʪʝ ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʠ ʚʦʟʤʦʞ-

ʥʦʩʪʷʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɼʦʩʪʫʧ ʢ ʵʣʝʢʪʨʦʥʥʦʡ 

ʪʘʙʣʠʮʝ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʛʠʙʢʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʘʞʥʳʭ ʢʦʨʨʝʢʪʠʨʦʚʦʢ, ʵʪʦ 

ʝʱʝ ʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʰʠʪʴ ʣʶʙʫʶ ʟʘ-

ʜʘʯʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʤʘʰʠʥʥʳʤ ʟʨʝʥʠʝʤ. 

ɺʩʪʨʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 
ʅʘʙʦʨ Cognex Connect ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʰʠʨʦ-

ʯʘʡʰʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʚʩʪʨʦʝʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʧʝʨʝ-

ʜʘʯʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘʧʨʷʤʫʶ ʩʦʝʜʠ-

ʥʷʪʴʩʷ ʩ ʣʶʙʳʤ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤ ʣʦʛʠʯʝʩʢʠʤ 

ʢʦʥʪʨʦʣʣʝʨʦʤ (ʇʃʂ), ʨʦʙʦʪʦʤ ʠʣʠ ʯʝʣʦʚʝʢʦ-ʤʘ-

ʰʠʥʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ (ʏʄʀ) ʚ ʟʘʚʦʜʩʢʦʡ ʩʝʪʠ. 

ʊʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ In-Sight 

ʅʘʜʝʞʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʜʝ-

ʪʘʣʝʡ 

ʆʙʥʘʨʫʞʝʥʠʝ ʜʝʪʘʣʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ð ʚʘʞ-

ʥʳʡ ʧʝʨʚʳʡ ʵʪʘʧ ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʜʘʯ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʨʝʥʠʷ, ʢʦʪʦʨʳʡ ʟʘʯʘʩʪʫʶ ʦʧʨʝʜʝʣʷʝʪ ʫʩʧʝʭ ʟʘʜʘʯʠ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʙʨʘʟʦʚ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʪʘʣʠ ʥʘ ʠʟʦʙ-

ʨʘʞʝʥʠʠ. ʆʜʥʘʢʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʙʨʘʟʦʚ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ, 

ʚ ʢʦʪʦʨʳʭ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʝʡ ʦʪʣʠʯʘ-

ʝʪʩʷ ʥʘ ʨʘʟʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʠʷ ʚ 

ʨʘʟʤʝʨʝ, ʧʦʣʦʞʝʥʠʠ ʠ ʦʨʠʝʥʪʘʮʠʠ, ʦʪʨʘʞʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʪʝʥʷʭ. ɺ 1998 ʛʦʜʫ 

ʢʦʤʧʘʥʠʷ Cognex ʧʨʦʠʟʚʝʣʘ ʨʝʚʦʣʶʮʠʶ ʚ ʦʪʨʘʩʣʠ 

ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʚ ʪʝʭʥʦʣʦʛʠʶ PatMax, 

ʧʦʟʚʦʣʷʶʱʫʶ ʧʨʝʦʜʦʣʝʚʘʪʴ ʵʪʠ ʩʣʦʞʥʦʩʪʠ. ʅʦʚʝʡ-

ʰʝʝ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʘʙʦʨʫ ʪʝʭʥʦʣʦʛʠʠ ʩʦʧʦʩʪʘʚʣʝ-

ʥʠʷ ʦʙʨʘʟʦʚ Cognex ð ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʝ ʩʨʝʜʩʪʚʦ 

PatMax RedLine, ʢʦʪʦʨʦʝ ʦʙʳʯʥʦ ʦʙʥʘʨʫʞʠʚʘʝʪ ʦʙ-

ʨʘʟʳ ʜʦ 7 ʨʘʟ ʙʳʩʪʨʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ PatMax, ʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ð ʝʱʝ ʙʳʩʪʨʝʝ, ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ 

ʥʘʜʝʞʥʦʩʪʠ ʠʣʠ ʪʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʤʠ ʩʣʘʚʠʪʩʷ 

PatMax. PatMax ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ 

ʤʥʦʛʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

PatQuick, PatMax AutoTune ʠ Multi-model PatMax. 

ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ PatMax ʚʤʝʩʪʝ ʩ PatMax RedLine ʷʚ-

ʣʷʝʪʩʷ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʦʙʥʘʨʫʞʝʥʠʷ ʤʝʩʪʦ-

ʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʝʡ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ. 

SurfaceFX ð ʊʦʯʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʊʝʭʥʦʣʦʛʠʷ ʠʟʚʣʝʯʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ SurfaceFX ʠʩʧʦʣʴʟʫʝʪ ʘʣʛʦʨʠʪʤʳ ʦʩʚʝʱʝ-

ʥʠʷ ʠ ʇʆ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʩʦʢʦʡ ʢʦʥ-

ʪʨʘʩʪʥʦʩʪʠ, ʧʦʜʯʝʨʢʠʚʘʷ ʪʨʝʭʤʝʨʥʳʝ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʵʣʝʤʝʥʪʳ ʥʘ ʜʝʪʘʣʠ. ʊʝʭʥʦʣʦʛʠʷ ʫʙʠʨʘʝʪ 

ʠʩʢʘʞʝʥʠʷ ʠ ʧʦʤʝʭʠ ʩ ʬʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʟʦʣʠ-

ʨʫʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʜʝʬʝʢʪʳ, ʥʘʥʝʩʝʥ-

ʥʳʝ ʠʣʠ ʪʠʩʥʝʥʳʝ ʥʘ ʜʝʪʘʣʷʭ, ʚʳʜʝʣʷʷ ʪʘʢʠʝ ʜʝ-

ʬʝʢʪʳ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʢ ʯʠʧʳ, ʚʤʷʪʠʥʳ, ʩʢʣʘʜʢʠ, 

ʧʨʦʢʦʣʳ ʠ ʨʘʟʨʳʚʳ, ʘ ʪʘʢʞʝ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʪʝʢʩʪ 

ʠ ʢʦʜʳ ʥʘ ʰʪʘʤʧʘʭ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʯʝʪʢʦʛʦ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʦʚʝʨʢʫ ʩ ʧʦʤʦʱʴʶ 

ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ Cognex In-

Sight, ʪʘʢʠʭ ʢʘʢ OCRMax,  

PatMax RedLine, Blob ʠ InspectEdge. OCRMax 

ð ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦʣʦʚ 

ʊʝʭʥʦʣʦʛʠʷ OCRMax ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʣʫʯʰʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ, ʧʨʝʜʝʣʴʥʦ ʩʦʢʨʘʱʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. ʕʪʦʪ ʵʬʬʝʢ-

ʪʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʩʯʠʪʳʚʘʥʠʝ, ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʦʮʝʩʩʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʝʛʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʰʨʠʬʪʘʤʠ. ʆʥ ʦʪ-

ʣʠʯʘʝʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʧʨʠ ʜʝʢʦʜʠʨʦʚʘʥʠʠ ʠ 

ʣʝʛʢʦʩʪʴʶ ʫʩʪʘʥʦʚʢʠ ʙʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʦʡ ʬʫʥʢ-

ʮʠʠ AutoTune ʠ ʧʨʦʩʪʦʪʦʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʨʘʟ-

ʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʧʦʩʣʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

OCRMax ð ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ ʩʠʤʚʦʣʦʚ.ʊʝʭʥʦʣʦʛʠʷ OCRMax ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʘʠʣʫʯʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ, ʧʨʝ-

ʜʝʣʴʥʦ ʩʦʢʨʘʱʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʰʠʙʦʢ. ʕʪʦʪ ʵʬʬʝʢʪʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʦʪʚʨʘ-

ʱʘʝʪ ʥʝʧʨʘʚʠʣʴʥʦʝ ʩʯʠʪʳʚʘʥʠʝ, ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʠʟ-

ʤʝʥʝʥʠʷʤʠ ʧʨʦʮʝʩʩʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʝʛʢʦʝ ʫʧʨʘʚ-

ʣʝʥʠʝ ʰʨʠʬʪʘʤʠ. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ 

ʧʨʠ ʜʝʢʦʜʠʨʦʚʘʥʠʠ ʠ ʣʝʛʢʦʩʪʴʶ ʫʩʪʘʥʦʚʢʠ ʙʣʘʛʦ-

ʜʘʨʷ ʫʥʠʢʘʣʴʥʦʡ ʬʫʥʢʮʠʠ AutoTune ʠ ʧʨʦʩʪʦʪʦʡ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʧʦʩʣʝ ʤʠʥʠ-

ʤʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘ-

ʙʦʪʳ ʩ ʮʚʝʪʦʤ 

ʆʧʨʝʜʝʣʷʡʪʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʮʚʝʪʥʳʭ ʠʟʦʙ-

ʨʘʞʝʥʠʡ, ʩʦʨʪʠʨʫʡʪʝ, ʥʘʭʦʜʠʪʝ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʠʜʝʥ-

ʪʠʬʠʮʠʨʫʡʪʝ ʠʭ ʠ ʥʘʙʣʶʜʘʡʪʝ ʟʘ ʥʠʤʠ ʩ ʧʦʤʦʱʴʶ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʳ ʩ ʮʚʝʪʦʤ 

Cognex, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʪ ʚʘʤ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘ-

ʮʠʠ: 

¶ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʨʝʘʣʴʥʳʤʠ ʮʚʝ-
ʪʘʤʠ ʩ ʧʦʤʦʱʴʶ 22 ʮʚʝʪʥʳʭ ʬʠʣʴʪʨʦʚ; 
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¶ ʧʦʠʩʢ ʮʚʝʪʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʝʩʤʦʪʨʷ 
ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ, ʚʨʘʱʝʥʠʝ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠʣʠ 

ʩʢʦʩ; 

¶ ʫʧʨʦʱʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʟʣʠʯʝʥʠʷ ʮʚʝʪʦʚ 
ʜʣʷ ʩʣʦʞʥʳʭ ʮʚʝʪʥʳʭ ʢʘʜʨʦʚ; 

¶ ʚʳʷʚʣʝʥʠʝ ʩʣʦʞʥʳʭ ʮʚʝʪʦʚ ʜʣʷ ʮʚʝʪʦʚʦʡ 

ʧʨʦʚʝʨʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʷ; 

¶ ʪʦʯʥʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʥʝʯʝʪʢʠʭ ʮʚʝʪʦʚʳʭ 
ʢʦʤʙʠʥʘʮʠʡ; 

¶ ʩʦʟʜʘʥʠʝ ʧʦʣʫʪʦʥʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʜʝʣʝʥʥʳʭ ʧʦ ʦʪʪʝʥʢʘʤ ʮʚʝʪʦʚ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʊʨʝʭʤʝʨʥʦʝ ʠʟʤʝʨʝʥʠʝ ʠ ʧʨʦʚʝʨʢʘ 

ʆʪʢʘʣʠʙʨʦʚʘʥʥʳʝ ʥʘ ʟʘʚʦʜʝ ʪʨʝʭʤʝʨʥʳʝ ʣʘʟʝʨ-

ʥʳʝ ʜʘʪʯʠʢʠ ʩʤʝʱʝʥʠʷ ʦʪ Cognex ʦʙʣʝʛʯʘʶʪ ʧʨʦ-

ʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨ-

ʬʝʡʩʦʚ ʜʣʷ ʪʨʝʭʤʝʨʥʳʭ ʧʨʦʚʝʨʦʢ. ʕʪʠ ʜʘʪʯʠʢʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʠ ʤʠʢʨʦʥʥʫʶ ʪʦʯ-

ʥʦʩʪʴ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʚʝʨʢʠ ʩ ʧʦ-

ʤʦʱʴʶ ʪʨʝʭʤʝʨʥʳʭ ʠ ʜʚʫʭʤʝʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʪʨʫʜʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʚʝʱʝʥʠʝʤ ʠ ʢʦʥʪʨʘʩʪ-

ʥʦʩʪʴʶ. 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝ-

ʥʠʝ 

Cognex ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʚʟʦʡʜʝʥʥʫʶ ʪʦʯ-

ʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʟʨʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ (VGR). ʇʝʨʝʜʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʜʝʪʘʣʝʡ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʮʝʣʝʡ:  

¶ ʫʩʪʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʧʨʝʮʠʟʠʦʥʥʳʭ ʜʝʪʘʣʝʡ;  

¶ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʢʘʣʠʙʨʦʚʢʠ ʨʦʙʦʪʦʚ; 

¶ ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʝʪʘʣʝʡ ʙʝʟ 
ʩʤʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ; 

¶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʧʝʨʝʜ ʨʘʟʤʝʱʝ-
ʥʠʝʤ ʠ ʧʦʩʣʝ ʥʝʛʦ. 

ʅʘʜʝʞʥʦʝ ʦʧʪʠʯʝʩʢʦʝ ʩʯʠʪʳʚʘʶʱʝʝ ʫʩʪʨʦʡ-

ʩʪʚʦ 

ʊʝʭʥʦʣʦʛʠʷ OCRMax ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʣʫʯʰʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ, ʧʨʝʜʝʣʴʥʦ ʩʦʢʨʘ-

ʱʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. ʕʪʦʪ ʵʬ-

ʬʝʢʪʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʩʯʠʪʳʚʘʥʠʝ, ʫʩʧʝʰʥʦ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʧʘ-

ʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʝʛʢʦʝ ʫʧʨʘʚʣʝ-

ʥʠʝ ʰʨʠʬʪʘʤʠ. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʠ 

ʣʝʛʢʦʩʪʴʶ ʫʩʪʘʥʦʚʢʠ ʙʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʦʡ ʬʫʥʢ-

ʮʠʠ AutoTune ʠ ʧʨʦʩʪʦʪʦʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʨʘʟ-

ʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʧʦʩʣʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ In-Sight 8401 

ʈʘʟʤʝʨʳ ʢʘʤʝʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

  
ʈʠʩ. 2.7 ʈʘʟʤʝʨʳ ʢʘʤʝʨ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ  

¶ ʄʦʜʝʣʴ ï 8401; 

¶ ʈʘʟʨʝʰʝʥʠʝ - 1280 x 1024; 

¶ ʏʘʩʪʦʪʘ ʩʤʝʥʳ ʢʘʜʨʦʚ - 76 ʢʘʜʨʦʚ ʚ ʩʝ-

ʢʫʥʜʫ; 

¶ ʆʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ï ɺʳʩʦʢʘʷ; 

¶ ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ï ʆʙʥʘʨʫʞʝʥʠʝ 

ʩʛʫʩʪʢʦʚ ʤʘʪʝʨʠʘʣʘ, ʩʯʠʪʳʚʘʥʠʝ ʰʪʨʠʭ-ʢʦʜʦʚ, ʦʙ-

ʥʘʨʫʞʝʥʠʝ ʜʝʬʝʢʪʦʚ ʢʨʦʤʢʠ ʠʟʜʝʣʠʡ, ʛʠʩʪʦ-

ʛʨʘʤʤʳ, ʬʠʣʴʪʨʳ, ʢʘʢ ʦʧʪʠʯʝʩʢʦʝ ʩʯʠʪʳʚʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʠ ʦʧʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʩʠʤʚʦʣʦʚ, ʛʝʦ-

ʤʝʪʨʠʷ ʠ ʢʘʣʠʙʨʦʚʢʘ; 

¶ ʇʘʨʘʤʝʪʨʳ ʠʥʩʪʨʫʤʝʥʪʦʚ - PatMax RedLine 

ʠʣʠ ʪʦʣʴʢʦ ʩʯʠʪʳʚʘʥʠʝ ʰʪʨʠʭ-ʢʦʜʦʚ; 

¶ ʇʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ - ʉʨʝʜʘ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʪʘʙʣʠʮ In-Sight Explorer ʠ ʠʥʪʝʨʬʝʡʩ 

EasyBuilder. 

ʉʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ 
ʉʧʦʩʦʙʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʨʝʥʠʷ In-Sight ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʜʘʯʠ ʢʘʢ:  
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¶ ʇʨʦʚʝʨʢʘ ʥʘ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ ʩʙʦʨʢʠ, ʜʝ-
ʬʝʢʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʚʨʝʞʜʝʥʥʳʭ ʜʝʪʘʣʝʡ ʠ ʦʪ-

ʩʫʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʨʠʝʥʪʘʮʠʠ, 

ʬʦʨʤʳ ʠ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʵʣʝʤʝʥʪʦʚ. 

¶ ʀʟʤʝʨʝʥʠʝ ʜʝʪʘʣʝʡ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʝʜʝʣʴ-

ʥʳʭ ʨʘʟʤʝʨʦʚ ʠʣʠ ʩʨʘʚʥʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʩʦʨ-

ʪʠʨʦʚʢʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

¶ ɺʝʜʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘ-
ʥʠʷ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʉʦʚʤʝʱʝʥʠʝ 

ʜʝʪʘʣʝʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʦʧʝʨʘʮʠʡ 

ʩʙʦʨʢʠ. 

¶ ʉʯʠʪʳʚʘʥʠʝ ʠ ʧʨʦʚʝʨʢʘ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦ-

ʚʳʭ ʩʠʤʚʦʣʦʚ, ʥʘʥʝʩʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʜʝ-

ʪʘʣʠ ʠ ʥʘʧʝʯʘʪʘʥʥʳʭ ʥʘ ʵʪʠʢʝʪʢʘʭ. 
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THE USE OF THE SYSTEM OF CONNECTED DOSING IN THE MANUFACTURE OF CONCRETE 

MIX  

 

ɸʥʥʦʪʘʮʠʷ. 

ɿʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʜʦʟʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʦʩʪʘʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ ʘʢʪʫ-

ʘʣʴʥʦʡ, ʧʦʵʪʦʤʫ ʩʚʷʟʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʉʝʡʯʘʩ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʦʟ-

ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʪʝʭʥʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʘʛʨʝʛʘʪʦʚ ʜʦʟʠʨʦʚʘʥʠʷ ʠ ʥʝ ʚʦʟʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʠʭ ʪʦʯ-

ʥʦʩʪʴ. ʉʚʷʟʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʜʦʟʘʪʦʨʦʚ, ʘ ʩʚʦʜʠʪʴ ʠʭ 

ʢ ʤʠʥʠʤʫʤʫ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʚʷʟʥʳʤ ʠ 

ʥʝ ʩʚʷʟʥʳʤ ʜʦʟʠʨʦʚʘʥʠʷʤʠ. ɸ ʪʘʢ ʞʝ ʨʘʟʦʙʨʘʥʳ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʜʦʟʠʨʦʚʘʥʠʠ. 

Abstract. 

The task of improving the accuracy of dosing the components of the concrete mix is still relevant, so connected 

dosing is a very promising direction. Now it is almost impossible to improve the technical component of the dosing 

units and it is not possible to increase their accuracy. Connected dosing allows us not to consider technical errors 

of the dispensers, but to minimize them by subsequent processing of data. This article discusses the differences 

between connected and non-connected dosing. As well as analyzed the criteria for assessing the quality of control 

that can be used in dosing.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʚʪʦʤʘʪʠʟʘʮʠʷ, ʩʚʷʟʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ, ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ, ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʴ, ʧʦ-

ʜʚʠʞʥʦʩʪʴ, ʚʦʜʦʮʝʤʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ. 

Key words: Automation, connected dosing, concrete mix, remolding effort, consistency of concrete mix, water 

ration, quality evaluation criteria. 
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ɺʚʝʜʝʥʠʝ 

ɻʣʘʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʷʚʣʷʶʪʩʷ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʩʤʝʩʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʦʰʠʙʢʠ ʧʨʦʧʦʨʮʠʡ 

ʢʦʤʧʦʥʝʥʪʦʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ, ʚʟʘʠʤʦ-

ʩʚʷʟʴ ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʯʘʩʪʦ ʥʝ ʠʟʚʝʩʪʥʘ. ʉʝʡʯʘʩ 

ʩʣʦʞʥʦ ʠʟʤʝʥʠʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʦʟʘʪʦʨʦʚ ʚ 

ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ, ʪʘʢ ʢʘʢ ʦʰʠʙʢʘ ʜʦʟʠʨʦʚʘʥʠʷ ʩʚʝ-

ʜʝʥʘ ʢ ʤʠʥʠʤʫʤʫ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʘʤʳʝ ʪʦʯʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʚʟʚʝʰʠʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʩʘʤʳʝ ʥʝ-

ʠʥʝʨʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʀ 

ʜʘʞʝ ʧʝʨʝʭʦʜ ʦʪ ʮʠʢʣʠʯʝʩʢʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ ʢ ʥʝ-

ʧʨʝʨʳʚʥʦʤʫ, ʥʝ ʜʝʣʘʝʪ ʦʰʠʙʢʫ ʩʦʦʪʥʦʰʝʥʠʷ ʤʘʪʝ-

ʨʠʘʣʦʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʤʝʥʴʰʝ ʜʚʫʭ ʧʨʦʮʝʥʪʦʚ [6, 

7]. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʢʦʪʦʨʳʝ ʟʘʚʦʜʳ ʧʦ ʠʟʛʦʪʦʚ-

ʣʝʥʠʶ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʧʝʨʝʭʦʜʷʪ ʥʘ ʩʚʷʟʥʦʝ ʜʦʟʠ-

ʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʨʘʚʣʷʪʴ 

ʫʞʝ ʩʦʚʝʨʰʝʥʥʫʶ ʦʰʠʙʢʫ ʠ ʩʚʦʜʠʪʴ ʤʘʩʩʳ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʢ ʟʘʜʘʥʥʳʤ. ʅʦ ʪʘʢ ʢʘʢ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʦ-

ʚʦʝ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʧʨʘʚʠʣʴʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʧʦ ʢʘʢʦʤʫ ʢʨʠʪʝʨʠʶ ʥʘʜʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʩʚʷʟʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʢʘ-

ʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʚʷʟʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ ʠ ʨʘʟʦ-

ʙʨʘʥʳ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ [5].  

ɸʥʘʣʠʟ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ɽʩʣʠ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʧʘʨʘʤʝʪʨ ʩʠʩʪʝʤʳ, 

ʧʨʠ ʵʪʦʤ ʦʰʠʙʢʘ ʜʨʫʛʠʭ ʥʝ ʜʦʣʞʥʘ ʚʳʭʦʜʠʪʴ ʟʘ 

ʨʘʤʢʠ ʧʦʣʦʞʝʥʥʦʡ, ʪʦ ʦʧʪʠʤʠʟʘʮʠʶ ʩʦʩʪʘʚʘ ʙʝʪʦʥ-

ʥʦʡ ʩʤʝʩʠ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʫʨʘʚʥʝʥʠʶ: 

•‗ ÍÉÎ ÍÁØ‐Ӷ 
ɻʜʝ ‗ ï ʚʝʢʪʦʨ ʚʩʝʭ ʧʝʨʝʤʝʥʥʳʭ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ; ‐Ӷ ï ʚʝʢʪʦʨ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʢʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. 

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʪʩʷ ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʜʦʟʠʨʦʚʘʥʠʷ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʪʦ ʟʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʞʥʦ ʩʚʝ-

ʩʪʠ ʢ ʣʦʢʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚ-

ʥʝʥʠʝʤ [1, 2, 4]: 

•‎ ÍÉÎ άὥὼ 
ɽʩʣʠ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ, ʪʦ ʚʳʙʦʨ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʥʦ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦ-

ʩʪʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʙʦʨʝ ʫʧʨʘʚʣʷʶʱʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʧʨʦʮʝʩʩʦʤ ʜʦʟʠʨʦʚʘʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʦʛʨʘ-

ʥʠʯʠʚʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʭ ʟʘ-

ʚʠʩʠʤʦʩʪʝʡ. ʏʘʱʝ ʚʩʝʛʦ ʚʳʙʠʨʘʶʪ ʥʝʩʢʦʣʴʢʦ 

ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

[3]. 

ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʷʚ-

ʣʷʝʪʩʷ ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʴ. ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ, 

ʥʘʩʢʦʣʴʢʦ ʣʝʛʢʦ ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʩʧʦʩʦʙʥʘ ʟʘʧʦʣ-

ʥʷʪʴ ʬʦʨʤʫ ʠ ʥʝ ʨʘʩʩʣʘʠʚʘʪʴʩʷ ʥʘ ʬʨʘʢʮʠʠ ʧʨʠ ʧʝ-

ʨʝʚʦʟʢʝ ʠʣʠ ʭʨʘʥʝʥʠʠ. ʋʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʴ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦʜʚʠʞʥʦʩʪʴʶ ʩʤʝʩʠ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʯʘʱʝ ʚʩʝʛʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʢʘʢ ʨʘʟ ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʦʜʚʠʞ-

ʥʦʩʪʴ ʩʤʝʩʠ. ɻʦʪʦʚʘʷ ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ (ʧʨʦʜʘʚʘʝʤʳʡ 

ʙʝʪʦʥ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʩʪʘʚ ʠʟ ʯʝʪʳʨʝʭ ʦʩʥʦʚ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʪʘʢ ʞʝ ʝʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʚ ʚʠʜʝ ʧʦʨʦʰʢʘ ʠ ʩʚʷʟʫʶʱʠʭ ʵʣʝʤʝʥ-

ʪʦʚ), ʩʤʝʰʠʚʘʝʤʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʧʦʨʮʠʠ: ʮʝ-

ʤʝʥʪ, ʚʦʜʘ, ʧʝʩʦʢ ʠ ʱʝʙʝʥʴ. 

ʎʝʤʝʥʪ ʠ ʚʦʜʘ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʩʚʷʟʫʶ-

ʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʘ. 

ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʘ ʷʚʣʷ-

ʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʧʨʦʧʦʨʮʠʠ ʵʪʠʭ ʜʚʫʭ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʚʦʜʦʮʝʤʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ). ʊʘʢʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʛʣʘʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʨʝʦʣʦʛʠʯʝʢʠʝ ʩʚʦʡʩʪʚʘ (ʚʷʟʢʦʩʪʴ, ʧʨʝʜʝʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ ʠ ʧʝʨʠʦʜ ʨʝʣʘʢʩʘʮʠʠ) ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ. ɽʩʣʠ ʚʦʜʦʮʝʤʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʚʳʭʦʜʠʪ ʟʘ 

ʨʘʤʢʠ ʥʝʦʙʭʦʜʠʤʳʭ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʩʣʘʠʚʘʥʠʝ 

ʚʩʝʡ ʩʤʝʩʠ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʫʩʪʦʪ ʠ ʦʩʝʜʘʥʠʝ ʪʚʝʨʜʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʨʫʰʘʝʪʩʷ ʦʜʥʦ-

ʨʦʜʥʦʩʪʴ ʩʤʝʩʠ.  

ʇʦʜʚʠʞʥʦʩʪʴ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʢʘ ʠ ʱʝʙʥʷ, ʠ ʠʭ ʩʦ-

ʦʪʥʦʰʝʥʠʷ. ʆʙʳʯʥʦ ʧʦʜʚʠʞʥʦʩʪʴ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 2-5 ʩʤ. ʉʪʨʦʠʪʝʣʴ-

ʥʳʡ ʧʝʩʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʳʭʣʫʶ ʩʤʝʩʴ ʟʸʨʝʥ 

ʢʨʫʧʥʦʩʪʴʶ 0,1 -5 ʤʤ. ɹʦʣʝʝ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ ʠʤʝʝʪ 

ʧʝʩʦʢ, ʢʦʪʦʨʳʡ ʚʦʟʥʠʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʦʜʦʪʦʢʦʚ ʠ ʚʦʜʦʝʤʦʚ. ʀʤʝʥʥʦ ʢʨʫʛʣʳʝ ʧʝʩʯʠʥʢʠ 

ʧʦʟʚʦʣʷʶʪ ʣʝʛʯʝ ʚʙʠʪʴ ʚ ʨʘʩʪʚʦʨ ʙʝʪʦʥʥʳʝ ʧʣʠʪʳ ʠ 

ʢʠʨʧʠʯʠ. ʕʪʦʪ ʧʝʩʦʢ ʜʝʣʘʝʪ ʨʘʩʪʚʦʨ ʙʦʣʝʝ ʚʷʟʢʠʤ ʠ 

ʧʣʦʪʥʳʤ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʠʪ ʥʝʙʦʣʴʰʫʶ ʧʨʠʤʝʩʴ 

ʛʣʠʥʳ. ʑʝʙʝʥʴ ï ʩʳʧʫʯʠʡ ʤʘʪʝʨʠʘʣ ʩ ʨʘʟʤʝʨʦʤ ʟʸ-

ʨʝʥ ʚʳʰʝ 5 ʤʤ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʨʦʙʣʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʛʨʘʚʠʷ ʠ ʚʘʣʫʥʦʚ. ʏʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʫʞʝ ʛʦʪʦʚʫʶ ʩʤʝʩʴ ʧʝʩʢʘ ʠ ʛʨʘʚʠʷ ï 

ʙʘʣʣʘʩʪ. ʃʫʯʰʝ ʚʩʝʛʦ ʜʣʷ ʵʪʦʛʦ ʧʦʜʭʦʜʠʪ ʩʤʝʩʴ 3:1 

(ʪʨʠ ʯʘʩʪʠ ʛʨʘʚʠʡʥʦʡ ʢʨʦʰʢʠ ʥʘ ʦʜʥʫ ʯʘʩʪʴ ʨʝʯʥʦʛʦ 

ʧʝʩʢʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʯʝʩʪʚʦ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʦʡʩʪʚʘʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ [8, 9].  

ɺʳʙʦʨ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ɼʦʟʠʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ. ɼʦʟʠʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

¶ ʅʝʩʚʷʟʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ (ʢʦʤʧʦʥʝʥʪʳ ʜʦʟʠ-
ʨʫʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʧʦʨʮʠʡ ʙʝʪʦʥ-

ʥʦʡ ʩʤʝʩʠ, ʥʝ ʫʯʠʪʳʚʘʷ ʦʰʠʙʢʠ ʫʞʝ ʦʪʜʦʟʠʨʦʚʘʥ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ); 

¶ ʉʚʷʟʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ (ʢʦʤʧʦʥʝʥʪʳ ʜʦʟʠʨʫ-
ʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʧʦʨʮʠʡ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ ʠ ʫʯʠʪʳʚʘʷ ʦʰʠʙʢʠ ʫʞʝ ʦʪʜʦʟʠʨʦʚʘʥʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ). 

ʉʚʷʟʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ ʥʝ ʦʩʦʙʦ ʠʟʫʯʝʥʦ, ʧʦ-

ʵʪʦʤʫ ʤʘʣʦ ʛʜʝ ʧʨʠʤʝʥʷʝʪʩʷ. ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʘʣ-

ʛʦʨʠʪʤʳ ʩʚʷʟʥʦʛʦ ʠ ʥʝʩʚʷʟʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ. 

ɻʨʘʬʳ ʘʣʛʦʨʠʪʤʘ ʥʝʩʚʷʟʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ ʧʦʢʘ-

ʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1: 
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ʈʠʩʫʥʦʢ 1. ɸʣʛʦʨʠʪʤ ʥʝʩʚʷʟʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ 

 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʜʦʟʠʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʘ 

ʥʝ ʩʚʷʟʘʥʦ ʩ ʜʦʟʠʨʦʚʘʥʠʝʤ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦ-

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʜʦʟʠʨʦʚʘ-

ʥʠʷ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʜʘʥʥʳʡ 

ʧʨʦʮʝʩʩ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʩʩʘ ʦʪʜʦʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤ-

ʧʦʥʝʥʪʘ ʙʫʜʝʪ ʨʘʚʥʘ: 

ά ‎ ὠz̐ Ў 

ɻʜʝ ‎ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʩʳ i-ʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʦʧʨʝʜʝʣʷʶʱʠʡʩʷ ʥʫʞʥʦʡ ʧʨʦʧʦʨʮʠʝʡ; 

ὠ̐ ï ʥʝʦʙʭʦʜʠʤʘʷ ʤʘʩʩʘ ʚʩʝʡ ʩʤʝʩʠ; Ў ï ʦʰʠʙʢʘ 

ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʜʦʟʠʨʦʚʘʥʠʝ Ὥ-ʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ɻʨʘʬʳ ʘʣʛʦʨʠʪʤʘ ʩʚʷʟʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ ʧʦʢʘ-

ʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2: 

 
ʈʠʩʫʥʦʢ 2. ɸʣʛʦʨʠʪʤ ʩʚʷʟʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ 

 

ʇʨʠ ʩʚʷʟʥʦʤ ʜʦʟʠʨʦʚʘʥʠʝ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʜʦ-

ʟʠʨʫʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ɿʥʘʷ ʦʰʠʙʢʫ ʦʪʜʦʟʠʨʦ-

ʚʘʥʥʳʭ ʤʘʩʩ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʟʘʜʘʪʯʠʢ ʤʘʩʩʳ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʮʝʩʩʘ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʷ 

ʦʰʠʙʢʫ ʚʩʝʡ ʤʘʩʩʳ ʩʤʝʩʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʩʩʘ ʦʪʜʦ-

ʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʫʜʝʪ ʨʘʚʥʘ: 

ά ‎ᶻὠ̐ Ў Ў Ễ Ў Ў 

ɻʜʝ ‎ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʩʳ i-ʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʦʧʨʝʜʝʣʷʶʱʠʡʩʷ ʥʫʞʥʦʡ ʧʨʦʧʦʨʮʠʝʡ; 

ὠ̐ ï ʥʝʦʙʭʦʜʠʤʘʷ ʤʘʩʩʘ ʚʩʝʡ ʩʤʝʩʠ; Ў ï ʦʰʠʙʢʘ 

ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʜʦʟʠʨʦʚʘʥʠʝ Ὥ-ʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ 

ʟʚʝʥʴʷ ʠ ʦʰʠʙʢʘ ʧʨʠ ʜʦʟʠʨʦʚʘʥʠʠ ʧʝʨʚʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ ʜʦʟʠʨʦʚʘʥʠʷ ʚʩʝʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ, ʘ ʦʰʠʙʢʘ ʤʘʩʩʳ i-ʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʣʠʷʝʪ ʥʘ 

ʧʦʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʜʦʟʠʨʦʚʘʥʠʷ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʩʚʷʟʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʩʥʠʞʘʝʪ ʧʦʛʨʝʰʥʦʩʪʴ ʜʦʟʠʨʦ-

ʚʘʥʠʷ ʮʝʤʝʥʪʘ ʜʦ ρȟυϷ, ʧʝʩʢʘ ʠ ʱʝʙʥʷ ʜʦ ςϷ. 
ʂʨʠʪʝʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʚʷʟʥʳʤ ʜʦʟʠʨʦʚʘʥʠʝʤ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳ, ʦʜʥʘʢʦ ʚʩʝ ʦʥʠ ʩʪʨʝʤʷʪʩʷ ʢ ʦʙʝʩʧʝʯʝ-

ʥʠʶ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩʤʝʩʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʢʘʯʝ-

ʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʩʚʷʟʥʳʤ ʜʦʟʠʨʦʚʘʥʠʝʤ. ʏʘʱʝ 

ʚʩʝʛʦ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʝʝ 

ʥʝʨʘʚʝʥʩʪʚʦ: 

ˢ̎ ˢ
̕
ˢ̃ 

ɻʜʝ ˢ
̕
 ï ʦʪʜʦʟʠʨʦʚʘʥʥʘʷ ʤʘʩʩʘ i-ʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ; ˢ̎ ï ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʤʘʩʩʘ -ʦʛʦ ʢʦʤ-

ʧʦʥʝʥʪʘ; ˢ̃ ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʤʘʩʩʘ Ὥ-ʦʛʦ 
ʢʦʤʧʦʥʝʥʪʘ. 

ʄʦʞʥʦ ʪʘʢ ʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʩʪʝʤʫ ʦʰʠʙʦʢ 

ʩ ʧʦʤʦʱʴʶ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʦʣʝʚʦʛʦ ʩʦʜʝʨ-

ʞʘʥʠʷ ʢʦʤʧʦʥʝʥʪʘ: 

‎̎ ‎
̕
‎̃ 

ɻʜʝ ‎
̕
 ï ʧʦʣʫʯʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʣʝʚʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ i-ʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʤʝʩʠ; ‎̎ ï ʤʠʥʠ-
ʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʣʝʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ -ʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʤʝʩʠ; ‎̃ ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠ-
ʝʥʪ ʜʦʣʝʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ Ὥ-ʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʤʝʩʠ 
[12]. 

ʉʣʝʜʫʶʱʠʡ ʤʝʪʦʜ ʧʨʦʚʝʨʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦʤ: 

 

ὠ̎ ὠ
̕
ὠ̃ 

 

ɻʜʝ ὠ̎ ï ʤʠʥʠʤʘʣʴʥʘʷ ʩʫʤʤʘ ʤʘʩʩ ʚʩʝʭ ʦʪʜʦ-
ʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦ i-ʦʛʦ; ὠ̃ ï ʤʘʢʩʠʤʘʣʴ-
ʥʘʷ ʩʫʤʤʘ ʤʘʩʩ ʚʩʝʭ ʦʪʜʦʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʜʦ -ʦʛʦ; ὠ
̕
 ï ʬʘʢʪʠʯʝʩʢʘʷ ʩʫʤʤʘ ʤʘʩʩ ʚʩʝʭ ʦʪʜʦʟʠ-

ʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦ Ὥ-ʦʛʦ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥ-

ʥʳʝ ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʥʦ ʝʱʸ ʠ ʫʞʝ 

ʦʪʜʦʟʠʨʦʚʘʥʥʳʭ, ʚʳʨʘʞʘʝʪʩʷ ʦʥ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

Ўὠ ὠ ὠ̑ 

 

ɻʜʝ ὠ ï ʩʫʤʤʘ ʤʘʩʩ ʚʩʝʭ ʦʪʜʦʟʠʨʦʚʘʥʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʜʦ i-ʦʛʦ; ὠ̑ ï ʥʫʞʥʘʷ ʩʫʤʤʘ ʤʘʩʩ ʚʩʝʭ ʦʪ-

ʜʦʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦ Ὥ-ʦʛʦ. 

ʆʰʠʙʢʘ Ўὠ ʜʦʣʞʥʘ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ. 

ʕʪʦʪ ʤʝʪʦʜ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʚʷʟʥʦʛʦ ʜʦ-

ʟʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ ʧʨʝʜʳʜʫʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ. ɼʘʥʥʘʷ ʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦ-
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ʩʪʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʠ-

ʪʝʨʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʡ ʧʦʛʨʝʰ-

ʥʦʩʪʠ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

Ὑ ÍÉÎВ ὠ ὠ̑ ȟ Ὥ ρȟςȟȣ ȟὲȢ 

 

ɻʜʝ ὠ ï ʩʫʤʤʘ ʤʘʩʩ ʚʩʝʭ ʦʪʜʦʟʠʨʦʚʘʥʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʜʦ i-ʦʛʦ; ὠ̑ ï ʥʫʞʥʘʷ ʩʫʤʤʘ ʤʘʩʩ ʚʩʝʭ ʦʪ-

ʜʦʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦ Ὥ-ʦʛʦ; 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʚʷʟʥʳʤ ʜʦʟʠʨʦʚʘʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʩʚʷʟʥʦʡ, ʩʦ ʩʣʫʯʘʡʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʧʘʨʘʤʝʪʨʦʚ, ʧʦʵʪʦʤʫ ʦʮʝʥʢʦʡ ʢʘʯʝʩʪʚʘ ʤʦʞʝʪ ʩʣʫ-

ʞʠʪʴ ʩʫʤʤʘʨʥʘʷ ʜʠʩʧʝʨʩʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʧʨʠ ʢʘʞʜʦʤ ʜʦʟʠʨʦʚʘʥʠʝ [10, 11].  

ɿʘʢʣʶʯʝʥʠʝ 

ɿʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʜʦ ʩʠʭ 

ʧʦʨ ʘʢʪʫʘʣʴʥʦʡ, ʧʦʵʪʦʤʫ ʩʚʷʟʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʉʝʡ-

ʯʘʩ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʦʟʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʪʝʭʥʠ-

ʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʘʛʨʝʛʘʪʦʚ ʜʦʟʠʨʦʚʘʥʠʷ ʠ ʥʝ 

ʚʦʟʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʠʭ ʪʦʯʥʦʩʪʴ. ʉʚʷʟʥʦʝ ʜʦʟʠʨʦ-

ʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ 

ʦʰʠʙʢʠ ʜʦʟʘʪʦʨʦʚ, ʘ ʩʚʦʜʠʪʴ ʠʭ ʢ ʤʠʥʠʤʫʤʫ ʧʦʩʣʝ-

ʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦ-

ʣʷʝʪ ʩʦʚʤʝʩʪʠʪʴ ʣʦʢʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚ ʦʙʱʫʶ ʠ ʦʙ-

ʨʘʙʘʪʳʚʘʪʴ ʫʞʝ ʩʦʚʝʨʰʝʥʥʳʝ ʦʰʠʙʢʠ. ɼʣʷ ʩʚʷʟʠ 

ʦʪʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʣʫʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ 

ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ, ʢʦʥʪʨʦʣʣʝʨʳ, ʜʘʪʯʠʢʠ, ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʤʧʴʶʪʝʨʳ ʠ ʛʨʘʬʠʯʝʩʢʠʝ 

ʤʦʥʠʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʠʩʧʨʘʚʠʪʴ 

ʣʶʙʫʶ ʦʰʠʙʢʫ ʠ ʧʝʨʝʢʣʶʯʠʪʴ ʩʠʩʪʝʤʫ ʚ ʥʫʞʥʳʡ 

ʨʝʞʠʤ. 

ʇʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʩʚʷʟʥʦʤ ʜʦʟʠ-

ʨʦʚʘʥʠʠ ʩʳʧʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʘʝʪ ʤʝʪʦʜ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ ʫʞʝ ʦʪʜʦʟʠ-

ʨʦʚʘʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
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THE PROBLEMS ARISING IN THE OPERATION OF AUTOMATED TRAFFIC SCANNER FOR 

DIAGNOSTICS OF THE QUALITY OF THE ROAD SURFACE  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʨʦʞ-

ʥʦʛʦ ʩʢʘʥʝʨʘ (ɸɼʉ), ʘ ʪʘʢʞʝ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤ-

ʧʴʪʁʝʨʥʦʛʦ (ʤʘʰʠʥʥʦʛʦ) ʟʨʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʝʥʪʠʣʴʥʦʡ ʤʘʪʨʠʮʳ (ʇʇɺʄ, 

FPGA). 

Abstract 

The article discusses the problems encountered in the operation of an automated road scanner (ARS), as well 

as the modernization of the system to solve these problems using computer (machine) vision and a Field-Program-

mable Gate Array (FPGA). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʜʦʨʦʞʥʳʡ ʩʢʘʥʝʨ, ʤʘʰʠʥʥʦʝ ʟʨʝʥʠʝ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʝʥʪʠʣʴʥʘʷ ʤʘʪʨʠʮʘ (ʇʇɺʄ), FPGA, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʩʠʥʭʨʦ-

ʥʠʟʘʪʦʨ. 

Keywords: Automated road scanner, machine vision, computer vision, Field-Programmable Gate Array 

(FPGA), object recognition, synchronizer. 

 

ɺʚʝʜʝʥʠʝ 

 ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʙʝʩʧʨʝʧʷʪ-

ʩʪʚʝʥʥʦ ʠ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʧʨʦʧʫʩʢʘʪʴ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʣʶʙʦʡ ʧʝʨʠʦʜ ʛʦʜʘ ʠ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ [2]. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʘʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʪʦ ʥʘ ʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʝʸ 

ʩʧʨʦʝʢʪʠʨʦʚʘʣʠ ʠ ʥʘ ʩʢʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠ-

ʘʣʳ ʧʨʠʤʝʥʷʣʠ ʧʨʠ ʝʝ ʫʢʣʘʜʢʝ, ʥʦ ʠ ʦʛʨʦʤʥʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʧʦʠʩʢ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʝʨʘʪʠʚʥʳʡ ʨʝ-

ʤʦʥʪ ʥʘʡʜʝʥʥʳʭ ʜʝʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʩʣʝʜ-

ʩʪʚʠʝ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ [7, 8]. 

ʀʤʝʥʥʦ ʜʣʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦ-

ʣʦʪʥʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʜʦʨʦʞ-

ʥʳʡ ʩʢʘʥʝʨ (ɸɼʉ), ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

Å ʩʠʩʪʝʤʫ ʟʘʤʝʨʘ ʧʨʦʜʦʣʴʥʦʡ ʨʦʚʥʦʩʪʠ ʧʦ-
ʢʨʳʪʠʷ;  

Å ʩʠʩʪʝʤʫ ʬʠʢʩʘʮʠʠ ʜʝʬʝʢʪʦʚ, ʵʣʝʤʝʥʪʦʚ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʡ ʜʦʨʦʞʥʦʡ ʨʘʟʤʝʪʢʠ ʠ ʜʨ.; 

Å ʩʠʩʪʝʤʫ ʬʠʢʩʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʦʙʫʩʪʨʦʡʩʪʚʘ 
ʜʦʨʦʛʠ; 

Å ʩʠʩʪʝʤʫ ʟʘʤʝʨʘ ʧʦʧʝʨʝʯʥʦʡ ʨʦʚʥʦʩʪʠ ʩ 
ʬʠʢʩʘʮʠʝʡ ʢʦʣʝʡʥʦʩʪʠ, ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʜʝʬʝʢ-

ʪʦʚ (ʥʘʧʨʠʤʝʨ, ʛʣʫʙʠʥʘ ʚʳʙʦʠʥʳ); 

Å ʜʚʫʭʜʠʘʧʘʟʦʥʥʫʶ ʩʠʩʪʝʤʫ ʛʝʦʨʘʜʘʨʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ; 

Å ʩʠʩʪʝʤʫ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʛʣʦʙʘʣʴʥʦʛʦ. 

ɺʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʦʛʦ ʩʢʘʥʝʨʘ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

1. ʅʝʙʦʣʴʰʘʷ, ʥʦ ʢʨʠʪʠʯʥʘʷ ʨʘʩʩʠʥʭʨʦʥʠʟʘ-
ʮʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩʦ ʚʩʝʭ ʩʠʩʪʝʤ ʩʢʘʥʝʨʘ; 

2. ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥ-
ʥʳʭ (ʨʫʯʥʘʷ ʦʙʨʘʙʦʪʢʘ). 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʢʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ, ʚ ʩʨʝʜʥʝʤ 70ʢʤ/ʯ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʤʘʣʝʡʰʠʝ ʟʘʜʝʨʞʢʠ ʚ 

ʩʨʘʙʘʪʳʚʘʥʠʠ ʩʠʩʪʝʤ ɸɼʉ. ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʨʝ-

ʰʘʝʪ ʩʠʥʭʨʦʥʠʟʘʪʦʨ ʥʘ FPGA (Field-Programmable 

Gate Array), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ 

ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤ ʩʢʘʥʝʨʘ. ɺ ʩʚʦʶ 
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ʦʯʝʨʝʜʴ FPGA ʠʣʠ ʇʇɺʄ (ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʤ ʚʝʥʪʠʣʴʥʘʷ ʤʘʪʨʠʮʘ) ï ʵʪʦ ʧʦʣʫʧʨʦʚʦʜ-

ʥʠʢʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʥʬʠ-

ʛʫʨʠʨʦʚʘʥʦ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ, 

ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʥʘ ʷʟʳʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ VHDL 

[1]. ʊʠʧʦʚʘʷ ʩʭʝʤʘ FPGA ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʙʣʦʢʦʚ: 

ʣʦʛʠʯʝʩʢʠʝ ʙʣʦʢʠ, ʙʣʦʢʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʠ ʧʨʦʛʨʘʤ-

ʤʠʨʫʝʤʳʝ ʢʣʶʯʠ. ʃʦʛʠʯʝʩʢʠʝ ʙʣʦʢʠ ʩʣʫʞʘʪ ʜʣʷ ʨʝ-

ʘʣʠʟʘʮʠʠ ʙʘʟʦʚʳʭ ʜʚʦʠʯʥʳʭ ʦʧʝʨʘʮʠʡ OR, NOR, 

AND, NAND, XOR. ɹʣʦʢʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʳ ʜʣʷ ʦʙʤʝʥʘ ʩʠʛʥʘʣʘʤʠ ʯʝʨʝʟ ʚʥʝʰʥʠʝ ʚʳʚʦʜʳ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʭʝʤʳ (ʀʉ). ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ 

ʢʣʶʯʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʶʪ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ 

ʚʥʫʪʨʝʥʥʠʤʠ ʙʣʦʢʘʤʠ ʀʉ [3]. 

ʉʠʥʭʨʦʥʠʟʘʪʦʨ ʥʘ ʙʘʟʝ FPGA ʧʦʟʚʦʣʷʝʪ ʠʟʤʝ-

ʥʷʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ɸɼʉ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʘʧʧʘʨʘʪ-

ʥʦʡ ʯʘʩʪʠ ʫʩʪʨʦʡʩʪʚʘ. ʀ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢ-

ʮʠʠ: ñʋʤʥʦʞʠʪʝʣʴ/ɼʝʣʠʪʝʣʴò, ñɿʘʜʝʨʞʢʘ ʧʝʨʝʜ-

ʥʝʛʦ ʬʨʦʥʪʘò, ñʂʚʘʜʨʘʪʫʨʥʳʡ ʵʥʢʦʜʝʨò [5]. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ 3D ʤʦʜʝʣʴ ʩʠʥʭʨʦ-

ʥʠʟʘʪʦʨʘ ʥʘ ʙʘʟʝ FPGA. 

 

 
ʈʠʩʫʥʦʢ 3. 3D ʤʦʜʝʣʴ ʩʠʥʭʨʦʥʠʟʘʪʦʨʘ 

 

ʅʘ ʧʨʠʤʝʨʝ ʩʠʩʪʝʤʳ ʬʠʢʩʘʮʠʠ ʜʝʬʝʢʪʦʚ, ʢʦʪʦ-

ʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʣʠʥʝʡʥʳʭ ʢʘʤʝʨ, ʤʦʞʥʦ ʫʙʝ-

ʜʠʪʴʩʷ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʦ 

ʚʚʦʜʘ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʢʦʣʠʯʝʩʪʚʝ ʩʥʠʤʢʦʚ ʩʦʩʪʘʚ-

ʣʷʣʘ 10-20 ʩʥʠʤʢʦʤ ʥʘ 100 ʤʝʪʨʦʚ, ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʨʘʩʩʠʥʭʨʦʥʠʟʘʮʠʷ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 1-2 ʩʥʠʤʢʦʚ ʥʘ 

100 ʤʝʪʨʦʚ. 

ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʩ ʢʘʤʝʨ ʠ ʜʘʪʯʠʢʦʚ ʟʘʥʠʤʘʝʪ ʨʫʯʥʦʝ 

ʚʳʜʝʣʝʥʠʝ ʨʘʟʤʝʪʢʠ ʠ ʜʝʬʝʢʪʦʚ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳ-

ʪʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʱʝʝ ʚʨʝʤʷ 

ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ ʫʯʘʩʪʢʘ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʩʠʩʪʝʤʘ 

ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʜʝ-

ʣʷʝʪ ʦʙʣʘʩʪʠ ʩ ʨʘʟʤʝʪʢʦʡ ʠ ʜʝʬʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʦ-

ʠʟʚʦʜʠʪ ʧʦʜʩʯʝʪ ʠʭ ʧʣʦʱʘʜʝʡ [4, 6, 9]. 

ɺ ʦʙʱʠʭ ʯʝʨʪʘʭ ʤʘʰʠʥʥʦʝ ʟʨʝʥʠʝ ï ʵʪʦ ʨʘʟʜʝʣ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʘʥʘʣʠʟ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʜʘʯ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʚ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʧʦʟʚʦ-

ʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ. 

ʊʠʧʦʚʳʝ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʚ ʦʩʥʦʚ-

ʥʦʤ ʩʦʩʪʦʷʪ ʠʟ ʢʘʤʝʨʳ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʊʘʢ ʢʘʢ ʢʘʤʝʨʳ ʫʞʝ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʥʘ ɸɼʉ ʠ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩ ʢʘʤʝʨʳ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚʦ ʚʥʝʰʥʶʶ ʧʘʤʷʪʴ ʙʦʨʪʦʚʦʡ ʩʠ-

ʩʪʝʤʳ, ʧʨʦʮʝʩʩ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʥʘʜ ʛʦʪʦʚʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ-

ʩʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʳʧʦʣʥʝʥʘ ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʙʣʠʦʪʝʢ ʠ ʨʘʩʰʠʨʝʥʠʡ: 

Å OpenCV - ʙʠʙʣʠʦʪʝʢʘ ʘʣʛʦʨʠʪʤʦʚ ʢʦʤʧʴʶ-

ʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʯʠʩʣʝʥ-

ʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

Å NumPy ï ʙʠʙʣʠʦʪʝʢʘ ʩ ʧʦʜʜʝʨʞʢʦʡ ʤʥʦʛʦ-

ʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʬʫʥʢʮʠʠ; 

Å Matplotlib - ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʜʘʥʥʳʭ ʜʚʫʤʝʨʥʦʡ (2D) ʛʨʘʬʠʢʦʡ (3D ʛʨʘʬʠʢʘ 

ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ); 

Å PyQt - ʥʘʙʦʨ çʧʨʠʚʷʟʦʢè ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʬʨʝʡʤʚʦʨʢʘ Qt ʜʣʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Python, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʨʘʩʰʠʨʝʥʠʷ Python. 

ɸʣʛʦʨʠʪʤ ʧʨʦʛʨʘʤʤʳ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. imgcv = cv2.imread(full_path,0) 

ɿʘʛʨʫʟʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʙʫʬʝʨ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ 

ʩ ʧʘʨʘʤʝʪʨʘʤʠ full_path ï ʧʝʨʝʤʝʥʥʘʷ, ʚ ʢʦʪʦʨʦʡ 

ʭʨʘʥʠʪʩʷ ʧʫʪʴ ʢ ʠʟʦʙʨʘʞʝʥʠʶ, 0 ï ʟʘʛʨʫʟʠʪʴ ʠʟʦʙ-

ʨʘʞʝʥʠʝ ʚ ʛʨʘʜʘʮʠʠ ʩʝʨʦʛʦ, ʛʜʝ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ 

ʧʠʢʩʝʣʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 
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2. clahe = cv2.createCLAHE(clipLimit=1.7, 

tileGridSize(30,30)) 

cl = clahe.apply(imgcv) 

ɺʳʨʘʚʥʠʚʘʥʠʝ ʛʠʩʪʦʛʨʘʤʤʳ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʜʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʷʨʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʚʩʝʡ ʝʝ ʧʣʦʱʘʜʠ, ʪ.ʢ. ʠʩ-

ʭʦʜʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʯʘʩʪʦ ʠʤʝʶʪ ʦʙʣʘʩʪʠ ʩ ʠʟʙʳ-

ʪʦʯʥʦʡ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʷʨʢʦʩʪʴʶ. ɼʘʥʥʳʝ ʦʙʣʘ-

ʩʪʠ ʤʝʰʘʶʪ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝ-

ʥʠʠ. 

3. blur = cv2.GaussianBlur(cl, (21,21),0) 

ret, th = cv2.threshold(blur, 92, 200, 

cv2.THRESH_BINARY) 

ʈʘʟʤʳʪʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʜʣʷ ʫʜʘʣʝʥʠʷ ʰʫʤʦʚ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʲʝʤʢʝ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. ɼʘ-

ʣʝʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʷ ʙʦʣʴʰʝʛʦ ʟʘ-

ʜʘʥʥʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʝʤʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʦʜʥʦ ʟʥʘʯʝʥʠʝ (ʤʦʞʝʪ ʙʳʪʴ ʙʝʣʳʤ), ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʜʨʫʛʦʝ ʟʥʘʯʝʥʠʝ (ʤʦʞʝʪ ʙʳʪʴ 

ʯʝʨʥʳʤ). ʊʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʙʠʥʘʨʠʟʘʮʠʷ ʠʟʦʙʨʘ-

ʞʝʥʠʷ, ʛʜʝ ʢʘʞʜʦʤʫ ʧʠʢʩʝʣʶ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʪʦʣʴʢʦ 

ʦʜʥʦ ʠʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʥʳʭ 

ʛʨʘʥʠʮ. 

4. Edges = cv2.Canny(th, 1, 255) 

ʆʙʥʘʨʫʞʝʥʠʝ ʢʨʘʝʚ ʦʙʲʝʢʪʘ ʧʦ ʟʘʜʘʥʥʦʤʫ ʜʠʘ-

ʧʘʟʦʥʫ, ʪ.ʢ. ʜʦ ʵʪʦʛʦ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʙʠʥʘʨʠʟʘʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʛʨʘʥʠʮʘ ʙʫʜʝʪ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʙʝ-

ʣʳʤʠ ʠ ʯʝʨʥʳʤʠ ʧʠʢʩʝʣʷʤʠ, ʛʜʝ ʙʝʣʳʝ ʧʠʢʩʝʣʠ ʵʪʦ 

- ʦʙʲʝʢʪ, ʘ ʯʝʨʥʳʝ ï ʬʦʥ. 

5. _contours, hierarchy, = cv2.findCon-

tours(Edges, cv2.RETR_EXTERNAL, 

cv2.CHAIN_APPROX_NONE) 

ʇʦʠʩʢ ʢʦʥʪʫʨʘ ʦʙʲʝʢʪʘ. 

6. for ctn in contours: 

if  len(ctn) > 100: 

ʈʘʩʯʝʪ ʜʣʠʥʳ ʢʘʞʜʦʛʦ ʥʘʡʜʝʥʥʦʛʦ ʢʦʥʪʫʨʘ. 

7. cv2.drawContours(img_contours, ctn, -1, 

(0,255,0), 5) 

ɼʦʙʘʚʣʝʥʠʝ ʥʘʡʜʝʥʥʦʛʦ ʢʦʥʪʫʨʘ ʥʘ ʠʩʭʦʜʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘ-

ʞʝʥʠʝ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʚʳʜʝ-

ʣʝʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ [11, 12]. 

 

 
ʈʠʩʫʥʦʢ 4. ʇʨʠʤʝʨ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ. 

1-ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, 2-ʀʪʦʛʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ (ʤʘʰʠʥʥʦʛʦ) 

ʟʨʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙ-

ʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ɸɼʉ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ 

ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 2-5 ʩʝ-

ʢʫʥʜ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʝʝ ʤʝʥʴʰʝ, ʯʝʤ ʨʫʯʥʘʷ ʦʙʨʘ-

ʙʦʪʢʘ [10]. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʠʥʭʨʦʥʠʟʘʪʦʨʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʘʥʘʮʝʝʡ, 

ʪʘʢ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʦʪ ʨʘʩʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʟʙʘʚʠʪʩʷ 

ʥʝ ʫʜʘʣʦʩʴ, ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʢʦʥʮʝʧʮʠʶ ʚʩʝʛʦ ʧʨʦʝʢʪʘ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʥʝʜʨʝʥʠʝ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʧʦʟʚʦ-

ʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘ-

ʞʝʥʠʠ ʩ ɸɼʉ, ʥʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʚʦʟ-

ʤʦʞʥʦ ʚʥʝʜʨʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʥʳʝ ʩ ʧʣʦʭʠʤ ʩʦʩʪʦʷʥʠʝʤ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʚ ʈʦʩʩʠʠ, 

ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʨʦʞʥʦʛʦ ʩʢʘʥʝʨʘ. ʈʘʩ-

ʩʤʦʪʨʝʥʳ ʪʨʠ ʤʝʪʦʜʠʢʠ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʨʦʞʥʦʛʦ ʩʢʘʥʝʨʘ ʠ ʚʳʙʨʘʥʘ ʦʜʥʘ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʘʷ. 

Abstract 

The article discusses the problems associated with the poor condition of the roadway in Russia, and ways to 

solve this problem, in particular the creation of an automated road scanner. Three methods for creating an auto-

mated road scanner are considered and one of the most optimal is chosen.  

https://docs.opencv.org/3.0-beta/doc/py_tutorials/py_tutorials.html
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ʤʝʨʳ, ʣʠʜʘʨ. 
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ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥ-

ʥʳʡ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ, ʢʦʤʬʦʨʪʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɼʦʨʦʛʘ ʠʛ-

ʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʩʪʨʘʥʳ, ʥʦ ʚ ʠ ʵʢʦʥʦʤʠʢʝ, ʠ ʚ ʥʘʨʦʜʥʦʤ 

ʭʦʟʷʡʩʪʚʝ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʘ-

ʯʝʩʪʚʦ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ [2].  

ʅʘ ʦʢʦʥʯʘʥʠʝ 2017 ʛʦʜʘ ʦʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʜʦʨʦʛ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 1,5 ʤʣʥ. ʢʤ., ʜʦʨʦʛ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 50 ʪʳʩ. ʢʤ., 80,5% ʠʟ ʥʠʭ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ, ʝʱʝ ʭʫʞʝ ʦʙʩʪʦʷʪ ʜʝʣʘ ʩ ʨʝ-

ʛʠʦʥʘʣʴʥʳʤʠ, ʘ ʪʘʢʞʝ ʤʝʩʪʥʳʤʠ ʜʦʨʦʛʘʤʠ, ʧʨʦʪʷ-

ʞʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ 1 ʤʣʥ. ʢʤ., ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ 

ʠ ʈʦʩʘʚʪʦʜʦʨʘ, ʥʦʨʤʘʪʠʚʘʤ ʥʝ ʦʪʚʝʯʘʝʪ 58,5% ʨʝʛʠ-

ʦʥʘʣʴʥʳʭ ʠ 46,5% ʤʝʩʪʥʳʭ ʜʦʨʦʛ. ʉʦʩʪʦʷʥʠʝ ʜʦ-

ʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʟʘ 2017 ʛʦʜ ʚ 

ʩʚʷʟʠ ʩ ʥʝʥʦʨʤʘʪʠʚʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʜʦʨʦʛ ʧʨʦʠʟʦ-

ʰʣʦ 67,9 ʪʳʩʷʯ ʘʚʘʨʠʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 40,1% ʦʪ ʦʙ-

ʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ɼʊʇ [4].  

ʀʤʝʥʥʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʫʯʘʩʪʢʦʚ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ.  

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʥʠʞʝ-

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʫʥʢʮʠʠ: 

¶ ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ 

ʥʘʡʜʝʥʥʦʛʦ ʜʝʬʝʢʪʘ; 

¶ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʜʝʬʝʢʪʦʚ 
ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ; 

¶ ʈʘʩʯʝʪ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʠ ʩʦʦʪʥʦʰʝʥʠʝ 
ʧʣʦʱʘʜʝʡ ʜʝʬʝʢʪʦʚ ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʜʦ-

ʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ; 

¶ ʈʘʩʯʝʪ ʦʙʲʝʤʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʜʣʷ ʨʝʤʦʥʪʘ ʜʘʥʥʦʛʦ ʜʝʬʝʢʪʘ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ 

ʨʝʘʣʠʟʘʮʠʠ, ʬʫʥʢʮʠʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘ-

ʥʠʷ ʧʦʚʨʝʞʜʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ 

[1, 3, 5]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ: 

¶ ʄʝʪʦʜ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳ-
ʩʦʢʦʪʦʯʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ (3D ʩʢʘʥʝʨ); 

¶ ʄʝʪʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʣʠʥʝʡʥʳʭ ʢʘʤʝʨ ʠ ʘʣʛʦʨʠʪʤʘ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ; 

¶ ʄʝʪʦʜ ʧʦʩʪʨʦʡʢʠ ʦʙʣʘʢʘ ʪʦʯʝʢ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʣʠʜʘʨʘ; 

ʋ ʢʘʞʜʦʛʦ ʠʟ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʝʩʪʴ ʩʚʦʠ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ ʠ ʥʶʘʥʩʳ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ ʧʦʜʨʦʙʥʝʝ. 

ʄʝʪʦʜ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦ-

ʢʦʪʦʯʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ (3D ʩʢʘʥʝʨ). 

ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʩʦʢʦʪʦʯʥʳʡ 

ʣʘʟʝʨʥʳʡ ʩʢʘʥʝʨ ʩ ʪʨʠʘʥʛʫʣʷʮʠʝʡ. ʋʩʪʨʦʡʩʪʚʘ ʩ 

ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʳʤʠ ʣʘʟʝʨʘʤʠ, ʙʣʘʛʦʜʘʨʷ ʧʦʩʪʦʷʥ-

ʥʦʤʫ ʧʨʦʛʨʝʩʩʫ, ʜʦʩʪʠʛʥʫʪʦʤʫ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦ-

ʥʠʢʠ ʠ ʜʘʪʯʠʢʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʟʘʨʝʢʦʤʝʥʜʦ-

ʚʘʣʠ ʩʝʙʷ ʢʘʢ ʥʘʜʝʞʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʙʝʩʢʦʥʪʘʢʪ-

ʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ [6].  

ʃʘʟʝʨʥʘʷ ʪʨʠʘʥʛʫʣʷʮʠʷ ï ʵʪʦ ʘʢʪʠʚʥʘʷ ʩʪʝʨʝʦ-

ʩʢʦʧʠʯʝʩʢʘʷ ʤʝʪʦʜʠʢʘ, ʢʦʪʦʨʘʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʷʤʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʧʨʝ-

ʜʝʣʷʝʤʦʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʦʪʩʯʝʪʘ. 

 
ʈʠʩʫʥʦʢ 5. ʉʭʝʤʘ ʪʨʠʘʥʛʫʣʷʮʠʠ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ 

 

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ ʥʘ ʨʠʩʫʥʢʝ 1, ʣʘʟʝʨʥʳʡ ʠʟʣʫ-

ʯʘʪʝʣʴ ʛʝʥʝʨʠʨʫʝʪ ʧʫʯʦʢ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʠʩʭʦʜʠʪ 

ʦʪ ʛʝʥʝʨʘʪʦʨʘ ʧʦʜ ʫʛʣʦʤ (Ŭ), ʢʦʪʦʨʳʡ ʠʟʚʝʩʪʝʥ ʠʟ-

ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʟʝʨʢʘʣʘ. ʆʥ ʧʦʧʘ-

ʜʘʝʪ ʥʘ ʠʟʤʝʨʷʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʢʪʘ ʚ ʪʦʯʢʝ 

(A), ʧʦʩʣʝ ʯʝʛʦ ʣʘʟʝʨʥʳʡ ʣʫʯ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʪʨʘʞʝ-

ʥʠʶ, ʛʜʝ ʚʝʣʠʯʠʥʘ ʦʪʨʘʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ; ʯʘʩʪʴ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦʧʘʜʘʝʪ ʥʘ 

ʧʨʠʝʤʥʳʡ ʜʘʪʯʠʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʠʟʚʝʩʪʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ, ʥʘʟʳʚʘʝʤʦʤ ʙʘʟʦʚʦʡ ʣʠʥʠʝʡ (b), ʦʪ ʠʟ-

ʣʫʯʘʪʝʣʷ. ʋʛʦʣ (ɓ) ʦʪʨʘʞʝʥʥʦʛʦ ʣʫʯʘ ʥʝʠʟʚʝʩʪʝʥ, ʥʦ 

ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ, ʧʨʠʤʝʥʷʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʬʦʨʤʫʣʳ. ɿʥʘʷ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (c), ʧʦʣʦ-

ʞʝʥʠʝ ʣʘʟʝʨʥʦʛʦ ʧʷʪʥʘ (Px, Py) ʠ ʫʛʦʣ ʦʪʨʘʞʝʥʥʦʛʦ 

ʣʫʯʘ ʤʦʞʥʦ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʫ ʩʢʘʥʠʨʫʝʤʦʡ ʪʦʯʢʠ. 

ʇʦʚʪʦʨʷʷ ʵʪʫ ʦʧʝʨʘʮʠʶ ʜʣʷ ʚʩʝʭ ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʜʠʩʢʨʝʪʠʟʠʨʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʢʪʘ, 
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ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʢʦʦʨʜʠʥʘʪʳ, ʘ ʟʘʪʝʤ ʜʠʩʢʨʝ-

ʪʠʟʠʨʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʯʝʨʝʟ ʪʨʝʭʤʝʨʥʦʝ ʦʙʣʘʢʦ 

ʪʦʯʝʢ [7, 9]. 

ʇʦʩʣʝ ʧʨʦʮʝʩʩʘ ʪʨʠʘʥʛʫʣʷʮʠʠ, ʥʘʡʜʝʥʥʳʝ ʢʦ-

ʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʪʨʝʭʤʝʨ-

ʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʢʪʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦ-

ʣʦʛʠʝʡ ʪʠʧ ʩʣʝʜʘ, ʧʨʦʝʮʠʨʫʝʤʳʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʙʲʝʢʪʘ, ʣʘʟʝʨʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʩʠ-

ʩʪʝʤʳ ʩ çʦʜʥʠʤ ʧʷʪʥʦʤè, çʣʠʥʠʝʡè ʠʣʠ çʤʥʦʛʦʣʠ-

ʥʝʡʥʦʩʪʴʶè [8].  

ʄʝʪʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʝʡ-

ʥʳʭ ʢʘʤʝʨ ʠ ʘʣʛʦʨʠʪʤʘ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ. 

ɼʣʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʥʝʡʥʳʝ 

ʢʘʤʝʨʳ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʠ ʧʨʦ-

ʛʨʘʤʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʠʥʝʡʥʦʡ ʢʘʤʝʨʳ (line-scan) ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ 

ʩʥʠʤʢʠ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʩ ʙʦʣʴʰʦʡ ʜʝʪʘʣʠʟʘ-

ʮʠʝʡ. ɼʘʥʥʳʝ ʚʠʜ ʢʘʤʝʨ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʚ ʤʘʰʠʥʥʦʤ ʟʨʝʥʠʠ, ʪʘʢ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʫʪʝʤ ʩʢʘʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ. ʉʝʥʩʦʨ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʠʥʝʡʥʦʡ ʢʘʤʝʨʝ ʩʦʜʝʨʞʠʪ 

ʚʩʝʛʦ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ ʧʠʢʩʝʣʝʡ ʚ ʦʪʣʠʯʠʠ 

ʦʪ ʢʘʤʝʨ ʩ ʤʘʪʨʠʯʥʳʤ ʩʝʥʩʦʨʦʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʦʟʚʦʣʷʝʪ: 

¶ ʆʪʢʘʟʘʪʴʩʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʠ-
ʚʘʪʴ ʧʝʨʝʢʨʳʪʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʘʜʨʦʚ ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʢʘʤʝʨ ʩ ʤʘʪʨʠʯʥʳʤʠ ʩʝʥʩʦʨʘʤʠ; 

¶ ʄʘʩʰʪʘʙʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ, ʧʨʠ ʥʝʭʚʘʪʢʝ 
ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʥʩʦʨʘ; 

¶ ʇʨʦʠʟʚʦʜʠʪʴ ʩʲʝʤʢʫ ʥʘ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ, 
ʪʘʢ ʢʘʢ ʧʨʠ ʪʘʢʦʡ ʩʲʝʤʢʝ ʠʩʢʣʶʯʘʝʪʩʷ ʵʬʬʝʢʪ ñʩʤʘ-

ʟʳʚʘʥʠʷò. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʷʨʢʦʤ ʦʩʚʝʱʝʥʠʠ ʣʠʥʝʡʥʘʷ ʢʘʤʝʨʘ 

ʩʥʠʤʘʝʪ ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ ʧʦʣʫʯʘʷ ʧʨʠ ʵʪʦʤ ʦʜ-

ʥʦʩʪʨʦʯʥʳʡ ʩʥʠʤʦʢ ʯʘʩʪʠ ʦʙʲʝʢʪʘ, ʧʦʩʣʝ ʥʘʢʦʧʣʝ-

ʥʠʷ ʤʥʦʞʝʩʪʚʘ ʪʘʢʠʭ ʩʥʠʤʢʦʚ, ʢʘʤʝʨʘ ʩʢʣʝʠʚʘʝʪ ʠ 

ʚʳʛʨʫʞʘʝʪ ʠʟ ʙʫʬʝʨʘ ʛʦʪʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʚʳʩʦ-

ʢʦʤ ʨʘʟʨʝʰʝʥʠʠ. 

 

 
 ʈʠʩʫʥʦʢ 6. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʝʡʥʳʭ ʢʘʤʝʨ  

ʠ ʘʣʛʦʨʠʪʤʘ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ. 

 

ʇʦʩʣʝ ʯʝʛʦ ʦʙʨʘʙʦʪʢʦʡ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʥʠʤʘ-

ʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʩ ʘʣʛʦʨʠʪʤʦʤ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʘʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʦʙʨʘ-

ʙʦʪʢʠ, ʢʘʢ ʙʠʥʘʨʠʟʘʮʠʷ, ʩʝʛʤʝʥʪʘʮʠʷ, ʧʦʜʩʯʝʪ ʧʠʢ-

ʩʝʣʝʡ ʦʙʥʘʨʫʞʝʥʠʝ ʢʨʘʝʚ ʠ ʪ.ʜ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʧʦʣʫʯʘʝʪʩʷ ʛʦʪʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʚʳʜʝʣʝʥʥʳʤʠ 

ʦʙʣʘʩʪʷʤʠ, ʘ ʪʘʢ ʞʝ ʜʘʝʪʩʷ ʦʪʯʝʪ ʩ ʧʦʜʩʯʠʪʘʥʥʳʤʠ 

ʜʘʥʥʳʤʠ [10]. 

ʄʝʪʦʜ ʧʦʩʪʨʦʡʢʠ ʦʙʣʘʢʘ ʪʦʯʝʢ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʣʠʜʘʨʘ. 

ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦʢʨʳʪʠʷ 

ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʪʠʯʝʩʢʠʡ ʜʘʪ-

ʯʠʢ ʣʠʜʘʨ. ʃʠʜʘʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʘʣʴʥʦʤʝʨ 

ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʪʨʝʭ-

ʤʝʨʥʫʶ ʢʘʨʪʠʥʫ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ.  
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ʈʠʩʫʥʦʢ 7 ʋʩʪʨʦʡʩʪʚʦ ʣʠʜʘʨʘ. 

 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʦʭʦʞ ʥʘ ʣʘʟʝʨʥʳʡ ʩʢʘʥʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʣʫʯ ʦʪ ʠʟʣʫʯʘʪʝʣʷ ʧʦʜ ʦʧʨʝʜʝʣʝʥ-

ʥʳʤ ʫʛʣʦʤ ʧʘʜʘʝʪ ʥʘ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ, ʧʦʩʣʝ 

ʯʝʛʦ ʦʪʨʘʞʘʝʪʩʷ ʪʘʢ ʞʝ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʛʣʦʤ, 

ʧʦʩʣʝ ʯʝʛʦ ʧʦʧʘʜʘʝʪ ʥʘ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʧʦʣʫ-

ʧʨʦʚʦʜʥʠʢʦʚʳʡ ʧʨʠʝʤʥʠʢ. ʂʦʥʩʪʨʫʢʮʠʦʥʥʦʝ ʦʪʣʠ-

ʯʠʝ ʦʪ ʚʳʰʝ ʥʘʟʚʘʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟʣʫʯʘʪʝʣʴ ʠ ʧʨʠʝʤʥʠʢ ʟʘʢʨʝʧ-

ʣʝʥʳ ʥʘ ʧʦʜʚʠʞʥʦʡ ʚʨʘʱʘʶʱʝʡʩʷ ʦʩʥʦʚʝ. 

ʇʨʠʝʤʥʠʢ ʠ ʠʩʪʦʯʥʠʢ ʚʨʘʱʘʷʩʴ ʥʘ 360 ʛʨʘʜʫʩʦʚ ʥʘ 

ʦʩʥʦʚʝ ʩʢʘʥʠʨʫʝʪ ʦʙʲʝʢʪʳ, ʧʦʣʫʯʘʷ ʧʨʠ ʵʪʦʤ ʦʙ-

ʣʘʢʦ ʪʦʯʝʢ ʚ ʚʠʜʝ ʧʦʣʫʩʬʝʨʳ ʠʣʠ ʮʠʣʠʥʜʨʘ. ʅʘ ʜʘʥ-

ʥʳʡ ʤʦʤʝʥʪ ʩʦʚʨʝʤʝʥʥʳʝ ʣʠʜʘʨʳ ʠʩʧʦʣʴʟʫʶʪ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʫʶ ʨʘʟʚʝʨʪʢʫ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʪʠʢ ʨʘʟ-

ʚʝʨʪʢʠ ʧʨʦʩʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʦʙʨʘʙʦʪʢʝ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩ-

ʩʤʦʪʨʝʚ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʳʭ 

ʤʝʪʦʜʠʢ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʨʦʞʥʦʛʦ 

ʩʢʘʥʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʝʡʥʳʭ ʢʘʤʝʨ ʠ ʘʣʛʦʨʠʪʤʘ ʤʘʰʠʥ-

ʥʦʛʦ ʟʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʭ ʩʪʦʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʥʠʞʝ ʦʩʪʘʣʴʥʳʭ, ʠ ʝʝ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʱʝ 

ʯʝʤ ʜʨʫʛʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʘʨʠʘʥʪʳ, ʠʟ ʥʝʜʦʩʪʘʪ-

ʢʦʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʯʫʪʴ ʤʝʥʴʰʫʶ 

ʪʦʯʥʦʩʪʴ ʯʝʤ ʜʨʫʛʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʘʨʠʘʥʪʳ [1, 

11]. 
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AUTOMATING THE PROCESS OF DESALINATION OF SEA WATER BY REVERSE OSMOSIS   

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʙʣʝʤʘ ʥʝʭʚʘʪʢʠ ʙʝʟʦʧʘʩʥʦʡ ʚʦʜʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ ʫʭʫʜʰʘʝʪʩʷ ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʠ ʩ ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, 

ʤʠʨ ʥʘʯʘʣ ʜʫʤʘʪʴ ʦ ʪʦʤ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʚʦʜʫ ʜʣʷ ʧʠʪʴʷ ʠ ʝʞʝʜʥʝʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʯʘʣʘʩʴ ʠʜʝʷ ʦʧʨʝʩʥʝʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ. ʇʝʨʚʘʷ ʠʜʝʷ ʜʣʷ ʦʧʨʝʩʥʝʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ 

ð ʵʪʦ ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ, ʘ ʟʘʪʝʤ ʧʦʚʪʦʨʥʘʷ ʢʦʥʜʝʥʩʘʮʠʷ ʧʘʨʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʝʩʩʦʣʝʚʦʡ ʚʦʜʳ. 

ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʧʨʠ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʦʷʚʠʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ ʦʙ-

ʨʘʪʥʦʛʦ ʦʩʤʦʩʘ RO, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. 

Abstract 

The problem of water for human use in most countries of the world is worsening from day to day, therefore 

it is necessary to find a solution to this problem and because of the availability of seawater in large quantities, the 

world began to think about how to use this water for drinking and daily use. 

Thus, the idea of desalination of seawater began. It was the first idea of treating sea water, by evaporation 

of water, and then for re-condensation of steam to produce salt-free water. 

Due to the large amount of energy consumed in this process, RO reverse osmosis technology has emerged, 

which will be the design idea of this project. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʦʨʩʢʘʷ ʚʦʜʘ, ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʧʨʦʙʣʝʤʘ ʚʦʜʳ, 

ʦʧʨʝʩʥʝʥʠʝ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʇʃʂ, SCADA-ʩʠʩʪʝʤʘ. 

Key words: Seawater, reverse osmosis technology, automation, water problem, seawater desalination, PLC, 

SCADA-system. 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʦʙʣʝʤʘ ʥʝʭʚʘʪʢʠ ʙʝʟʦʧʘʩʥʦʡ ʚʦʜʳ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ ʫʭʫʜʰʘʝʪʩʷ ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ, ʧʦ-

ʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, 

ʠ ʩ ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠ-

ʯʝʩʪʚʘʭ, ʤʠʨ ʥʘʯʘʣ ʜʫʤʘʪʴ ʦ ʪʦʤ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʵʪʫ ʚʦʜʫ ʜʣʷ ʧʠʪʴʷ ʠ ʝʞʝʜʥʝʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʯʘʣʘʩʴ ʠʜʝʷ ʦʧʨʝʩʥʝʥʠʷ 

ʤʦʨʩʢʦʡ ʚʦʜʳ. ʇʝʨʚʘʷ ʠʜʝʷ ʜʣʷ ʦʧʨʝʩʥʝʥʠʷ ʤʦʨ-

ʩʢʦʡ ʚʦʜʳ ð ʵʪʦ ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ, ʘ ʟʘʪʝʤ ʧʦʚʪʦʨ-

ʥʘʷ ʢʦʥʜʝʥʩʘʮʠʷ ʧʘʨʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʝʩʩʦʣʝʚʦʡ 

ʚʦʜʳ. 

ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, ʧʦʪʨʝʙʣʷ-

ʝʤʦʡ ʧʨʠ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʦʷʚʠʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ 

ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ RO. 

ʆʙʨʘʪʥʳʡ ʦʩʤʦʩ (RO) - ɻ ʪʦ ʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ 

ʚʦʜʳ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʩʪʠʯʥʦ ʧʨʦʥʠʮʘʝ-

ʤʘʷ ʤʝʤʙʨʘʥʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʦʥʦʚ, ʤʦʣʝʢʫʣ ʠ ʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ʠʟ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. ʇʨʠ ʦʙʨʘʪʥʦʤ 

ʦʩʤʦʩʝ ʧʨʠʢʣʘʜʳʚʘʝʤʦʝ ʜʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʝʦʜʦʣʝʥʠʷ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʣʣʠʛʘʪʠʚ-

ʥʦʛʦ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʭʠʤʠʯʝʩʢʠʤʠ 

ʨʘʟʥʦʩʪʷʤʠ ʧʦʪʝʥʮʠʘʣʦʚ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʪʝʨʤʦʜʠʥʘ-

ʤʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʆʙʨʘʪʥʳʡ ʦʩʤʦʩ ʤʦʞʝʪ ʫʜʘ-

ʣʠʪʴ ʠʟ ʚʦʜʳ ʤʥʦʛʠʝ ʚʠʜʳ ʨʘʩʪʚʦʨʝʥʥʳʭ ʠ ʚʟʚʝʰʝʥ-

ʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

(ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʙʘʢʪʝʨʠʡ), ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʪʘʢ ʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʪʚʦʨʝʥʥʦʝ ʚʝʱʝ-

ʩʪʚʦ ʦʩʪʘʝʪʩʷ ʥʘ ʩʪʦʨʦʥʝ ʤʝʤʙʨʘʥʳ, ʥʘʭʦʜʷʱʝʡʩʷ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʘ ʯʠʩʪʳʡ ʨʘʩʪʚʦʨʠʪʝʣʴ ʧʨʦʧʫʩʢʘ-

ʝʪʩʷ ʥʘ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ. ʏʪʦʙʳ ʙʳʪʴ çʩʝʣʝʢʪʠʚ-

ʥʦʡè, ʵʪʘ ʤʝʤʙʨʘʥʘ ʥʝ ʜʦʣʞʥʘ ʧʨʦʧʫʩʢʘʪʴ ʙʦʣʴʰʠʝ 

ʤʦʣʝʢʫʣʳ ʠʣʠ ʠʦʥʳ ʯʝʨʝʟ ʧʦʨʳ (ʦʪʚʝʨʩʪʠʷ), ʥʦ 

ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʤʝʥʴʰʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʨʘʩʪʚʦʨʘ 

(ʪʘʢʠʤ ʢʘʢ ʤʦʣʝʢʫʣʳ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʪʦ ʝʩʪʴ ʚʦʜʘ, 

H2O) ʩʚʦʙʦʜʥʦ ʧʨʦʭʦʜʠʪʴ. 
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ʆʙʨʘʪʥʳʡ ʦʩʤʦʩ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʬʠʣʴʪʨʘʮʠʠ 

ʪʝʤ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʩʤʦʩʝ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ. ʆʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʫʜʘʣʝʥʠʷ ʧʨʠ ʤʝʤʙʨʘʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʜʝ-

ʬʦʨʤʘʮʠʷ ʠʣʠ ʠʩʢʣʶʯʝʥʠʝ ʧʦ ʨʘʟʤʝʨʫ, ʢʦʛʜʘ ʧʦʨʳ 

ʩʦʩʪʘʚʣʷʶʪ 0,01 ʤʠʢʨʦʤʝʪʨʘ ʠʣʠ ʙʦʣʝʝ, ʧʦʵʪʦʤʫ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʠʜʝʘʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʢʘʢ ʜʘʚʣʝʥʠʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ. ʆʙʨʘʪʥʳʡ 

ʦʩʤʦʩ ʚʤʝʩʪʦ ʵʪʦʛʦ ʚʢʣʶʯʘʝʪ ʜʠʬʬʫʟʠʶ ʨʘʩʪʚʦʨʠ-

ʪʝʣʷ ʯʝʨʝʟ ʥʝʧʦʨʠʩʪʫʶ ʤʝʤʙʨʘʥʫ ʠʣʠ ʠʩʧʦʣʴʟʫʝʪ 

ʥʘʥʦʬʠʣʴʪʨʘʮʠʶ ʩ ʧʦʨʘʤʠ ʨʘʟʤʝʨʦʤ 0,001 ʤʠʢʨʦ-

ʤʝʪʨʘ. ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʤʝʭʘʥʠʟʤ ʫʜʘʣʝʥʠʷ ʩʚʷʟʘʥ 

ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠʣʠ ʜʠʬʬʫʟʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʧʨʦʮʝʩʩ ʟʘʚʠʩʠʪ ʦʪ ʜʘʚʣʝʥʠʷ, ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʜʨʫʛʠʭ ʫʩʣʦ-

ʚʠʡ. ʆʙʨʘʪʥʳʡ ʦʩʤʦʩ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʝʥ 

ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʣʷ ʦʯʠʩʪʢʠ ʧʠʪʴʝ-

ʚʦʡ ʚʦʜʳ ʠʟ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʫʜʘʣʝʥʠʷ ʩʦʣʠ ʠ ʜʨʫʛʠʭ 

ʩʪʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʤʦʣʝʢʫʣ ʚʦʜʳ. 

ɿʘʚʦʜ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ (RO) ʩʦʩʪʦʠʪ ʠʟ ʦʜ-

ʥʦʛʦ ʧʦʪʦʢʘ, ʵʪʦʪ ʧʦʪʦʢ ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʮʝʩʩʳ ʬʠʣʴ-

ʪʨʘʮʠʠ, ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ 

ʜʣʷ ʫʜʘʣʝʥʠʷ çʧʨʠʤʝʩʝʡè ʠʟ ʩʳʨʦʡ ʚʦʜʳ. ʉʳʨʘʷ 

ʚʦʜʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ - ʵʪʦ ʤʦʨʩʢʘʷ ʚʦʜʘ, ʩʦʜʝʨʞʘʱʘʷ 

ʥʝʧʨʠʝʤʣʝʤʳʝ ʫʨʦʚʥʠ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʚʦʜʘ. 

ʊʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʧʨʠʤʝʩʝʡ: 

Å ɺʟʚʝʰʝʥʥʳʝ ʪʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʛʘ-

ʣʝʯʥʠʢ). 

Å ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ. 

Å ʈʘʩʪʚʦʨʝʥʥʳʝ ʪʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ (ʪʘʢʠʝ ʢʘʢ 

ʩʦʣʠ). 

ʅʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʧʝʨʚʳʝ ʜʚʘ ʪʠʧʘ ʧʨʠʤʝ-

ʩʝʡ ʠʟ ʤʦʨʩʢʦʡ ʚʦʜʳ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʙʫʜʫʪ ʦʪʧʨʘʚ-

ʣʝʥʳ ʯʝʨʝʟ ʝʜʠʥʠʮʳ Rʆ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʠ-

ʤʝʩʠ ʙʫʜʫʪ ʩʝʨʴʝʟʥʦ ʟʘʛʨʷʟʥʷʪʴ ʠʣʠ ʨʘʟʨʫʰʘʪʴ ʤʝʤ-

ʙʨʘʥʳ RO ʠ ʧʦʚʨʝʞʜʘʪʴ ʧʦʜʘʶʱʠʝ ʥʘʩʦʩʳ RO. 

ʋʜʘʣʝʥʠʝ ʪʨʝʪʴʝʛʦ ʪʠʧʘ ʧʨʠʤʝʩʝʡ (ʨʘʩʪʚʦʨʝʥʥʳʭ 

ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʜʠʥʠʮʘʤʠ RO, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1. ʇʨʦʩʪʘʷ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ RO 

 

ɹʣʦʢ RO 
ʅʘ ʙʣʦʢʝ RO ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʜʘʪʯʠʢʦʚ ʧʦʪʦʢʘ, 

ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʟʘʱʠʪʳ ʧʠʪʘʶʱʝʛʦ ʥʘʩʦʩʘ RO ʠ ʤʝʤʙʨʘʥ RO, ʘ 

ʪʘʢʞʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ. 

ʅʘʩʦʩ ʧʦʜʘʯʠ RO ʧʦʜʘʝʪ ʚʦʜʫ ʠʟ ʤʦʨʷ ʜʣʷ ʩʚʦ-

ʝʛʦ ʫʩʪʨʦʡʩʪʚʘ RO ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ. ʅʘʛʥʝ-

ʪʘʪʝʣʴʥʘʷ ʣʠʥʠʷ ʦʪ ʥʘʩʦʩʦʚ ʠʤʝʝʪ ʨʝʛʫʣʠʨʫʶʱʠʡ 

ʢʣʘʧʘʥ ʧʦʜʘʯʠ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʜʘʚʣʝʥʠʝ ʧʦʜʘʯʠ ʜʣʷ ʟʘʱʠʪʳ ʩʦʩʫʜʦʚ ʚʳʩʦʢʦʛʦ ʜʘʚ-

ʣʝʥʠʷ ʠ ʤʝʤʙʨʘʥ. ɼʘʚʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ ʨʝʛʫ-

ʣʠʨʫʝʪʩʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʘʚʘʝ-

ʤʦʡ ʚʦʜʳ ʠ ʞʝʣʘʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʭʦʜʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ (ʚʦʜʳ). 

 

 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ɹʣʦʢʘ RO 

ʋʩʪʘʥʦʚʢʘ RO, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʤʦʨʩʢʦʡ ʚʦʜʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʠʩʪʦʡ ʚʦʜʳ ʠʟ ʥʝʝ, 

ʜʣʷ ʝʞʝʜʥʝʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʧʠʪʴʷ, ʩʪʠʨʢʠ ʠ ʪ. 

ɼ.). ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʜʝʣʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

Å ʉʪʘʜʠʷ ʧʦʜʘʯʠ ʚʦʜʳ 

Å ʕʪʘʧ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʬʠʣʴʪʨʦʚ 

Å ʉʮʝʥʘʨʠʡ ʧʦʪʦʢʘ RO 

Å ʕʪʘʧ ʧʨʦʤʳʚʦʯʥʦʡ ʩʠʩʪʝʤʳ 

Å ʕʪʘʧ ʩʠʩʪʝʤʳ ʦʙʨʘʪʥʦʡ ʧʨʦʤʳʚʢʠ 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ ʦʙʱʠʝ ʵʪʘʧʳ ʫʩʪʘʥʦʚʢʠ 

RO. 

ʅʘ ʵʪʦʡ ʢʘʨʪʠʥʝ ʤʳ ʤʦʞʝʤ ʚʠʜʝʪʴ, ʢʘʢ ʤʦʨʩʢʘʷ 

ʚʦʜʘ ʧʨʦʭʦʜʠʪ ʚʩʝ ʩʪʘʜʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʬʠʣʴ-

ʪʨʳ ʩ ʜʚʫʤʷ ʩʨʝʜʘʤʠ, ʬʠʣʴʪʨʳ ʜʣʷ ʢʦʨʟʠʥʦʢ, ʤʝʤ-

ʙʨʘʥʳ ʠ, ʥʘʢʦʥʝʮ, ʭʨʘʥʠʣʠʱʝ ʚ ʨʝʟʝʨʚʫʘʨʝ. 
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ʈʠʩʫʥʦʢ 2. ʆʙʱʠʝ ʵʪʘʧʳ ʫʩʪʘʥʦʚʢʠ RO 

 

ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 

ʆʙʱʘʷ ʩʠʩʪʝʤʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ Siemens ʇʃʂ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. ɿʜʝʩʴ ʤʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʚʩʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʳ ʠʤʝʝʤ ʩ ʵʪʠʤʠ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. 

ɺ ʮʝʣʦʤ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʫʨʦʚʥʷ: 

Å ʋʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ. 

Å ʋʨʦʚʝʥʴ ʧʨʦʮʝʩʩʘ. 

Å ʋʨʦʚʝʥʴ ʧʦʣʷ. 

 

 
ʈʠʩʫʥʦʢ 3. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ Siemens 
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ɺ ʥʘʰʝʡ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ RO, 

ʠʤʝʶʪʩʷ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʫʨʦʚʥʠ: 

1. ʋʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ: 

  ʋʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ʚ ʙʣʦʢʝ RO ʩʦʩʪʦʠʪ ʠʟ 

ʪʨʝʭ ʫʩʪʨʦʡʩʪʚ: 

Å ʉʝʥʩʦʨʥʘʷ ʧʘʥʝʣʴ: ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ. 

Å ʂʦʤʧʴʶʪʝʨ: ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʇʃʂ ʠ 

ʟʘʛʨʫʟʢʠ ʥʘ ʥʝʛʦ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ. 

Å ʇʨʠʥʪʝʨ: ʧʨʠʥʪʝʨ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʂʦʤʧʴʶ-

ʪʝʨʫ, ʜʣʷ ʨʘʩʧʝʯʘʪʢʠ ʥʝʦʙʭʦʜʠʤʦʡ ʥʘʤ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠʟ ʇʃʂ ʠ ʦʪʯʝʪʦʚ ʦ ʧʨʦʮʝʩʩʝ. 

2. ʋʨʦʚʝʥʴ ʧʨʦʮʝʩʩʘ: 

¶ ʵʪʦʪ ʫʨʦʚʝʥʴ ʩʦʩʪʦʠʪ ʠʟ ʇʃʂ Siemens. 

ʇʃʂ ʠʤʝʶʪ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ɼʘʪʯʠʢʠ: ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʨʦʚʥʷé 

ʠ ʪ.ʜ. ʆʥʠ ʩʦʝʜʠʥʝʥʳ ʩ ʚʭʦʜʥʳʤʠ ʧʦʨʪʘʤʠ ʇʃʂ ʜʣʷ 

ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʳʭʦʜʥʳʝ ʧʦʨʪʳ 

ʇʃʂ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʫʩʪʨʦʡ-

ʩʪʚʘʤʠ: ʢʣʘʧʘʥʘʤʠ, ʥʘʩʦʩʘʤʠ ʠ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩʫʥʦʢ 4. ʂʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ 

3. ʇʦʣʝʚʦʡ ʫʨʦʚʝʥʴ: 

 

ʇʦʣʝʚʦʡ ʫʨʦʚʝʥʴ ʥʘ ʥʘʰʝʤ ʟʘʚʦʜʝ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ (RO) ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ: 

Å ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ 

Å ɼʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ 

Å ʈʘʩʭʦʜʦʤʝʨʳ 

Å ɼʘʪʯʠʢʠ ʫʨʦʚʥʷ 

Å ʂʣʘʧʘʥʳ 

Å ʅʘʩʦʩʳ ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʄʳ ʙʫʜʝʤ ʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʫ Siemens TIA, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 
ʈʠʩʫʥʦʢ 5. ʇʨʦʛʨʘʤʤʘ Siemens TIA 
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ɿʘʢʣʶʯʝʥʠʝ: 

¶ ʆʙʨʘʪʥʳʡ ʦʩʤʦʩ ʩʧʦʩʦʙʝʥ ʫʜʘʣʷʪʴ ʜʦ 99% 
ʨʘʩʪʚʦʨʝʥʥʳʭ ʩʦʣʝʡ (ʠʦʥʦʚ), ʯʘʩʪʠʮ, ʢʦʣʣʦʠʜʦʚ, 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʙʘʢʪʝʨʠʡ ʠ ʧʠʨʦʛʝʥʦʚ ʠʟ ʧʠ-

ʪʘʪʝʣʴʥʦʡ ʚʦʜʳ. ʆʜʥʘʢʦ ʥʝʣʴʟʷ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʩʠ-

ʩʪʝʤʫ RO ʜʣʷ ʫʜʘʣʝʥʠʷ 100% ʙʘʢʪʝʨʠʡ ʠ ʚʠʨʫʩʦʚ. 

ʄʝʤʙʨʘʥʘ RO ʦʪʙʨʘʩʳʚʘʝʪ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʨʘʟʤʝʨʘ ʠ ʟʘʨʷʜʘ. 

¶ ʆʙʨʘʪʥʳʡ ʦʩʤʦʩ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʦʙ-
ʨʘʙʦʪʢʝ ʩʦʣʦʥʦʚʘʪʳʭ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʜʣʷ ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʧʦʪʦʢʦʚ. ʅʝʢʦʪʦʨʳʝ ʧʨʠ-

ʤʝʨʳ ʦʪʨʘʩʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʜʘ RO, 

ʚʢʣʶʯʘʶʪ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʫʶ, ʧʠʪʘʪʝʣʴʥʫʶ ʚʦʜʫ 

ʜʣʷ ʢʦʪʣʦʚ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʥʘʧʠʪʢʠ, ʦʪʜʝʣʢʫ 

ʤʝʪʘʣʣʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʨʘʪʥʦʛʦ ʦʩ-

ʤʦʩʘ: 

¶ ʋʣʫʯʰʘʝʪ ʚʢʫʩ - ʦʙʨʘʪʥʳʡ ʦʩʤʦʩ ʦʙʣʘʜʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʜʘʣʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʟʘʧʘʭ, ʚʢʫʩ ʠ 

ʜʘʞʝ ʚʥʝʰʥʠʡ ʚʠʜ ʚʦʜʳ. 

¶ ʇʨʦʩʪʦʪʘ ʦʙʩʣʫʞʠʚʘʥʠʷ - ʦʙʨʘʪʥʳʡ ʦʩʤʦʩ 

ʥʝ ʠʤʝʝʪ ʩʣʦʞʥʳʭ ʥʘʩʪʨʦʝʢ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʦ 

ʣʝʛʢʦ ʩʦʙʨʘʪʴ ʠ ʫʜʘʣʠʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʝʛʦ ʯʠʩʪʢʘ ʠ 

ʟʘʤʝʥʘ ʥʝ ʩʣʦʞʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʩʤʝʥʥʳʭ ʯʘʩʪʝʡ. 

¶ ʋʩʪʨʘʥʷʝʪ ʟʘʛʨʷʟʥʝʥʠʷ. ʆʙʨʘʪʥʳʡ ʦʩʤʦʩ - 

ʵʪʦ ʤʝʪʦʜ ʦʯʠʩʪʢʠ ʚʦʜʳ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʫʜʘʣʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ. ʊʘʢʠʝ ʢʘʢ ʧʝʩʪʠʮʠʜʳ, ʩʫʣʴ-

ʬʘʪʳ, ʙʘʢʪʝʨʠʠ, ʤʳʰʴʷʢ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʠ ʤʥʦ-

ʛʦʝ ʜʨʫʛʦʝ. ʆʥ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʫʛʦʣʴʥʳʡ ʬʠʣʴʪʨ, 

ʢʦʪʦʨʳʡ ʫʜʘʣʷʝʪ ʭʣʦʨ ʠ ʭʣʦʨʘʤʠʥʳ, ʢʦʪʦʨʳʝ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʚʦʜʝ. 

¶ ʌʠʣʴʪʨʘʮʠʷ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ ʧʦʣʥʦʩʪʴʶ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʘʢʪʠʯʥʘ ʠ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. Control Valve Handbook, Fourth Edition, 

2005. 

2. Fundamental of programmable logic control-

ler, sensors and communications, 3rd Edition. 

3. Operation & Maintenance Manual for 

EZZAWYA desalination plant. 

4. Programmable Controllers Theory and Imple-

mentation, L. A. Bryan, Second Edition.  

5. Reverse Osmosis: A Guide for the Nonengi-

neering Professional, Frank R. Spellman. 

6. Water Purification, Alexandru Mihai Grume-

zescu, 1st Edition. 

7. ʆʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʥʝʚʤʦʩʠʩʪʝʤʦʡ 
ʚ ʧʨʦʮʝʩʩʝ ʜʦʟʠʨʦʨʚʘʥʠʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ / ɻʝ-

ʤʘʪʫʜʠʥʦʚ ʈ.ɸ., ʈʦʤʘʥʦʚ ʂ.ʉ., ʏʘʥʪʠʝʚʘ ʄ.ʕ., ʐʫ-

ʭʠʥ ɺ.ɺ. // ɺʝʩʪʥʠʢ ʄʦʩʢʦʚʩʢʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦ-

ʨʦʞʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ (ʄɸɼʀ). 2010. ˉ 4 (23). ʉ. 110-113. 

8. ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
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COUNTERACTION OF SPEECH INFORMATION LEAKAGE ON ACOUSTIC AND 

VIBROACOUSTIC CHANNEL  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʢʘʥʘʣʳ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʘʢʫʩʪʠʯʝʩʢʠʤ ʠ ʚʠʙʨʦʘʢʫ-

ʩʪʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ. ʇʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʤʝʨ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ ʦʪ ʫʪʝʯʢʠ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʧʨʝʜʝʣʳ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʟʦʥʳ. 

Abstract 

This article discusses the main channels of information leakage through acoustic and vibro-acoustic chan-

nels. A list of measures to counter information leakage is provided. Recommendations are given to increase the 

security of a room against leakage of speech information outside the controlled zone. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʫʩʪʠʯʝʩʢʠʡ, ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʡ, ʢʘʥʘʣ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʘʷ 

ʤʘʩʢʠʨʦʚʢʘ, ʩʨʝʜʩʪʚʘ ʘʢʫʩʪʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ. 

Keywords: acoustic, vibro-acoustic, information leakage channel, vibroacoustic masking, means of acoustic 

reconnaissance. 

 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʩʪʨʦʠʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʵʰʝʣʦʥʠʨʦʚʘʥʥʦʡ 
ʟʘʱʠʪʳ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʠʥʮʠʧ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ 
ʟʘʱʠʪʳ: ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʙʘʣʘʥʩ ʩʪʦʡʢʦʩʪʠ ʚʩʝʭ ʝʸ 
ʢʦʤʧʦʥʝʥʪʦʚ. ʋ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ 
ʧʫʪʝʡ ʥʘʥʝʩʪʠ ʘʪʘʢʫ ʠ ʝʩʣʠ ʦʜʠʥ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʣʘ-
ʙʫʶ ʟʘʱʠʪʫ, ʪʦ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ ʜʦʙʠʚʘʪʴʩʷ ʚʳʩʦ-
ʢʦʡ ʟʘʱʠʪʳ ʜʨʫʛʠʭ ʧʫʪʝʡ. ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʩʧʦ-
ʩʦʙʩʪʚʫʶʱʠʤ ʮʝʣʷʤ ʢʦʤʤʝʨʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ, ʷʚʣʷ-
ʝʪʩʷ ʨʘʟʛʦʚʦʨʥʘʷ ʨʝʯʴ. 
ʈʝʯʴ ʚ ʥʘʰʝʡ ʞʠʟʥʠ ï ɻ ʪʦ ʬʦʨʤʘ ʦʙʱʝʥʠʷ, ʦʧʦ-

ʩʨʝʜʦʚʘʥʥʘʷ ʷʟʳʢʦʤ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʧʨʦʮʝʩʩʳ ʧʦ-
ʨʦʞʜʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʜʣʷ ʮʝʣʝʡ ʦʙʱʝ-
ʥʠʷ. ʈʘʟʛʦʚʦʨʥʳʝ ʩʦʦʙʱʝʥʠʷ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ 
ʬʘʢʪʳ, ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ ʥʘʤʝʢʠ, ʠʤʝʶʱʠʝ ʙʦʣʴʰʦʝ 
ʟʥʘʯʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʠʭ ʩʦʧʦʩʪʘʚʣʷʪʴ ʩ ʧʨʘʛʤʘ-
ʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. 
ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ï ʩʣʦʞʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʪʨʝʙʫ-
ʶʱʘʷ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʚ ʮʝʣʷʭ 
ʙʳʩʪʨʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʢʘ-
ʥʘʣʦʚ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ. 
ʀʥʬʦʨʤʘʮʠʷ, ʥʦʩʠʪʝʣʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʘʢʫ-

ʩʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ, ʥʘʟʳʚʘʝʪʩʷ ʘʢʫʩʪʠʯʝʩʢʦʡ. ɽʩʣʠ 
ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʘʷ 
ʨʝʯʴ, ʝʝ ʥʘʟʳʚʘʶʪ ʨʝʯʝʚʦʡ. ʇʝʨʚʠʯʥʳʤʠ ʠʩʪʦʯʥʠ-
ʢʘʤʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝ-
ʩʢʠʝ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʦʨʛʘʥʳ ʨʝʯʠ ʯʝʣʦʚʝʢʘ, ʘ 
ʚʪʦʨʠʯʥʳʤʠ ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʵʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʠʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʩʨʝʜʳ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʠʭ 
ʧʝʨʝʭʚʘʪʘ ʪʝʭʥʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʫʪʝʯʢʠ ʘʢʫʩʪʠʯʝʩʢʦʡ 
(ʨʝʯʝʚʦʡ) ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʦʟʜʫʰ-
ʥʳʝ, ʚʠʙʨʘʮʠʦʥʥʳʝ, ʵʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʠʝ, ʦʧʪʠʢʦ-
ʵʣʝʢʪʨʦʥʥʳʡ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ. 
ʉʨʝʜʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘ-

ʥʠʡ ʚ ʚʠʙʨʘʮʠʦʥʥʳʭ ʢʘʥʘʣʘʭ ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ 
ʟʜʘʥʠʡ, ʩʪʝʥʳ, ʧʦʪʦʣʢʠ, ʪʨʫʙʳ ʠ ʜʨʫʛʠʝ ʪʚʝʨʜʳʝ 
ʪʝʣʘ.  
ɼʣʷ ʧʝʨʝʭʚʘʪʘ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʩʪʝʪʦʩʢʦʧʳ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʦʚ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʢʦʥʪʘʢʪʥʳʝ ʤʠʢʨʦʬʦʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʵʣʝʢʪʨʦʥʥʳʝ ʩʪʝʪʦʩʢʦʧʳ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʭʚʘʪʳʚʘʪʴ 
ʠʥʬʦʨʤʘʮʠʶ ʙʝʟ ʜʦʩʪʫʧʘ ʚ ʟʘʱʠʱʘʝʤʳʝ ʧʦʤʝʱʝʥʠʷ. 
ʂʘʥʘʣ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʣʠʥʠʠ ʩʚʷʟʠ (ʬʠʟʠʯʝʩʢʦʡ 
ʩʨʝʜʳ), ʧʦ ʢʦʪʦʨʦʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥrʡ ʩʠʛʥʘʣ, ʰʫʤʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʧʝʨʝʜʘʯʝ 
ʩʠʛʥʘʣʘ ʚ ʣʠʥʠʠ ʩʚʷʟʠ, ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʝʨʝ-
ʭʚʘʪʘ (ʨʘʟʚʝʜʢʠ) ʠʥʬʦʨʤʘʮʠʠ [1, ʩ. 32]. 
ʇʨʠ ʩʦʟʜʘʥʠʠ ʠʣʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘ-

ʢʦʤ-ʣʠʙʦ ʚʠʜʝ ʚʦʟʥʠʢʘʝʪ ʫʛʨʦʟʘ ʥʘʨʫʰʝʥʠʷ ʝʝ ʢʦʥ-
ʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʠʣʠ ʫʛʨʦʟʘ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ. 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 
ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʥʝʡ ʨʘʟʣʠʯʘʶʪʩʷ ʠ 
ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʢʘʥʘʣʳ ʫʪʝʯʢʠ ʠʥʬʦʨ-
ʤʘʮʠʠ ï ʧʫʪʠ, ʢʦʪʦʨʳʤʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʜʦ-
ʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʩʨʝʜʳ ʠʭ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʫʪʝʯʢʠ ʘʢʫʩʪʠ-
ʯʝʩʢʦʡ (ʨʝʯʝʚʦʡ) ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 
[2, ʩ. 67]: 

- ʧʨʷʤʳʝ ʘʢʫʩʪʠʯʝʩʢʠʝ (ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ); 

- ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʝ (ʤʝʭʘʥʠʯʝʩʢʠʝ 
ʢʦʣʝʙʘʥʠʷ ʚ ʪʚʝʨʜʦʤ ʪʝʣʝ ʟʘ ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ 
ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ); 

- ʘʢʫʩʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
(ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʚ 
ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ 
ʩʠʛʥʘʣʘ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ); 

- ʘʢʫʩʪʦʦʧʪʠʯʝʩʢʠʝ (ʣʘʟʝʨʥʳʝ); 

- ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ. 
ʆʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʚʳʜʝʣʝʥʥʦʛʦ 

ʧʦʤʝʱʝʥʠʷ ʦʪ ʫʪʝʯʢʠ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 
ʘʢʫʩʪʠʯʝʩʢʠʤ ʠ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ ʠ 
ʚʳʧʦʣʥʷʝʪʩʷ ʜʠʧʣʦʤʠʨʦʚʘʥʥʳʤʠ, ʩʧʝʮʠʘʣʴʥʦ 
ʦʙʫʯʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ.  
ʆʩʥʦʚʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ ʟʘʱʠʪʝ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ:  

- ʘʨʭʠʪʝʢʪʫʨʥʦ ï ʧʣʘʥʠʨʦʚʦʯʥʳʝ; 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ; 

- ʨʝʞʠʤʥʳʝ; 

- ʪʝʭʥʠʯʝʩʢʠʝ; 
ʄʝʪʦʜʳ ʟʘʱʠʪʳ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʝʣʷʪʩʷ 

ʥʘ ʧʘʩʩʠʚʥʳʝ ʠ ʘʢʪʠʚʥʳʝ. 
ʇʘʩʩʠʚʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʩʣʘʙʣʝʥʠʝ ʫʨʦʚʥʷ 
ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʜʦ ʟʥʘʯʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ 
ʥʝʚʦʟʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʠʛʥʘʣ ʥʘ ʬʦʥʝ ʝʩʪʝʩʪʚʝʥʥʳʭ 
ʰʫʤʦʚ 
ɸʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʠ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʤʘʩʢʠʨʫʶʱʠʭ 
ʧʦʤʝʭ ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ ʰʫʤ 
ʥʘ ʛʨʘʥʠʮʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʦʥʳ ʜʦ ʟʥʘʯʝʥʠʡ, ʧʨʠ 
ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʠʛʥʘʣ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʩʨʝʜʩʪʚ ʘʢʫʩʪʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ. 
ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʟʘ-

ʱʠʪʳ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʟʚʫʢʦʠʟʦʣʷ-
ʮʠʷ. ɿʚʫʢʦʠʟʦʣʷʮʠʷ ʧʦʤʝʱʝʥʠʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʥʠ-
ʞʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʭʚʘʪʘ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʧʨʝ-
ʜʝʣʘʤʠ ʧʦʤʝʱʝʥʠʷ ʧʦ ʧʨʷʤʦʤʫ ʘʢʫʩʪʠʯʝʩʢʦʤʫ ʠ 
ʚʠʙʨʘʮʠʦʥʥʦʤʫ ʢʘʥʘʣʫ. ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ 
ʟʚʫʢʦʠʟʦʣʷʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʟʘ ʧʨʝʜʝ-
ʣʘʤʠ ʧʦʤʝʱʝʥʠʷ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʥʝ ʧʨʝʚʳ-
ʰʘʣʦ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ, ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʠʪʴ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨ-
ʤʘʮʠʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʩʨʝʜʩʪʚʘʤʠ ʘʢʫʩʪʠʯʝ-
ʩʢʦʡ ʨʘʟʚʝʜʢʠ. 
ɺʪʦʨʳʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʦʙʝʩ-

ʧʝʯʝʥʠʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ ʦʪ ʫʪʝʯʢʠ ʨʝʯʝ-
ʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʵʪʦ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʝ. 
ɿʚʫʢʦʧʦʛʣʦʱʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ï ʤʘʪʝʨʠʘʣʳ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʦʪʜʝʣʢʠ ʧʦʤʝʱʝʥʠʡ 
ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʠʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɿʚʫ-
ʢʦʧʦʛʣʦʱʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʩʪʳʤʠ 
ʠ ʧʦʨʠʩʪʳʤʠ. ɺ ʧʨʦʩʪʳʭ ʤʘʪʝʨʠʘʣʘʭ ʟʚʫʢ ʧʦʛʣʦʱʘ-
ʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ ʚ ʧʦʨʘʭ (ʧʝʥʦʙʝ-
ʪʦʥ, ʛʘʟʦʩʪʝʢʣʦ ʠ ʪ.ʧ.). ɺ ʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʘʭ 

ʢʨʦʤʝ ʪʨʝʥʠʷ ʚ ʧʦʨʘʭ ʚʦʟʥʠʢʘʶʪ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ 
ʧʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʥʝʞʝʩʪʢʦʛʦ ʩʢʝ-
ʣʝʪʘ (ʤʠʥʝʨʘʣʴʥʘʷ, ʙʘʟʘʣʴʪʦʚʘʷ, ʭʣʦʧʢʦʚʘʷ ʚʘʪʘ). 
ʆʙʳʯʥʦ ʜʚʘ ʚʠʜʘ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʯʝʪʘ-
ʥʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʆʜʠʥ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠ-
ʜʦʚ ʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ - ʦʙʣʠʮʦʚʦʯʥʳʝ ʟʚʫʢʦʧʦ-
ʛʣʦʱʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ. ʀʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʚ ʚʠʜʝ 
ʧʣʦʩʢʠʭ ʧʣʠʪ ʠʣʠ ʨʝʣʴʝʬʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʧʠʨʘ-
ʤʠʜ, ʢʣʠʥʴʝʚ ʠ ʪ.ʜ.), ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʠʣʠ ʚʧʣʦʪʥʫʶ, 
ʠʣʠ ʥʘ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʩʧʣʦʰʥʦʡ ʩʪʨʦʠ-
ʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʩʪʝʥʳ, ʧʝʨʝʛʦʨʦʜʢʠ, ʦʛʨʘʞ-
ʜʝʥʠʷ ʠ ʪ.ʧ.).  
ʂʦʛʜʘ ʧʘʩʩʠʚʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʥʝ ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ, 
ʧʨʠʤʝʥʷʶʪ ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ, 
ʟʘʰʫʤʣʝʥʠʝ. 
ɼʣʷ ʟʘʱʠʪʳ ʧʦʤʝʱʝʥʠʡ ʧʨʠʤʝʥʷʶʪ ʛʝʥʝʨʘ-

ʪʦʨʳ ʰʫʤʘ ʠ ʩʠʩʪʝʤʳ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʟʘʰʫʤʣʝʥʠʷ, 
ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʰʫʤʦʚʳʝ, "ʨʝʯʝʧʦʜʦʙʥʳʝ" ʠ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʦʤʝʭʠ.  
ʐʫʤ ï ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʟʚʫʢʘ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʘʢʫʩʪʠʢʝ ʪʝʨʤʠʥʦʤ ʰʫʤ ʦʙʦʟʥʘʯʘʶʪ ʣʶʙʦʡ ʥʝʞʝ-
ʣʘʪʝʣʴʥʳʡ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʚʫʢʦʚʦʡ ʧʨʦʮʝʩʩ. 
ɺʩʷʢʠʡ ʤʝʥʷʶʱʠʡʩʷ ʠ ʨʘʟʜʨʘʞʘʶʱʠʡ ʟʚʫʢ ʷʚʣʷ-
ʝʪʩʷ ʰʫʤʦʤ. ʌʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʰʫʤʘ ʦʙʫʩʣʦʚ-
ʣʝʥʘ ʢʦʣʝʙʘʪʝʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʯʘʩʪʠʮ ʫʧʨʫʛʦʡ 
ʩʨʝʜʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʤʠʩʷ ʚ ʚʠʜʝ ʚʦʣʥ. ʂʘʢ ʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ, ʰʫʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʱʫʱʝ-
ʥʠʝʤ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʤ ʦʨʛʘʥʦʤ ʩʣʫʭʘ ʧʨʠ ʚʦʟʜʝʡ-
ʩʪʚʠʠ ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 16 ʜʦ 20000 ɻʮ. 
ʂʦʣʝʙʘʥʠʷ ʥʠʞʝ 16 ɻʮ (ʠʥʬʨʘʟʚʫʢʠ) ʠ ʚʳʰʝ 20000 
ɻʮ (ʫʣʴʪʨʘʟʚʫʢʠ) ʥʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʦʨʛʘʥʦʤ 
ʩʣʫʭʘ ʯʝʣʦʚʝʢʘ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 
ʧʨʠʙʦʨʘʤʠ [3, ʩ. 50]. 
ʂʘʯʝʩʪʚʦ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʮʝʥʠʚʘʝʪʩʷ ʫʨʦʚ-

ʥʝʤ ʧʨʝʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʩʢʠʨʫʶʱʝʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ ʥʘʜ ʫʨʦʚʥʝʤ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛ-
ʥʘʣʦʚ ʚ ʚʦʟʜʫʰʥʦʡ ʠʣʠ ʪʚʝʨʜʳʭ ʩʨʝʜʘʭ. ɺʝʣʠʯʠʥʘ 
ʧʨʝʚʳʰʝʥʠʷ ʧʦʤʝʭʠ ʥʘʜ ʨʝʯʝʚʳʤ ʩʠʛʥʘʣʦʤ ʨʝʛʣʘ-
ʤʝʥʪʠʨʫʝʪʩʷ ʨʫʢʦʚʦʜʷʱʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ɻʦʩʪʝʭ-
ʢʦʤʠʩʩʠʠ ʈʌ. 
ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʤʘʩʢʠʨʫʶʱʠʭ ʢʦʣʝʙʘʥʠʡ, 
ʙʣʠʟʢʠʭ ʧʦ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʠʩʪʦʯʥʠʢʫ ʩʠʛ-
ʥʘʣʘ. ʐʫʤ ʥʝ ʷʚʣʷʝʪʩʷ ʪʘʢʦʚʳʤ ʩʠʛʥʘʣʦʤ, ʙʦʣʝʝ 
ʪʦʛʦ, ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʰʫʤʦʦʯʠʩʪʢʠ ʧʦʟʚʦʣʷʝʪ 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʟʙʦʨʯʠʚʦʩʪʴ ʨʝʯʠ ʜʦ ʧʨʠʝʤʣʝ-
ʤʦʛʦ ʫʨʦʚʥʷ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ (20 ʜɹ ʠ ʚʳʰʝ) ʧʨʝ-
ʚʳʰʝʥʠʠ ʰʫʤʦʚʦʡ ʧʦʤʝʭʠ ʥʘʜ ʩʠʛʥʘʣʦʤ. ʊʘʢʠʤ ʦʙ-
ʨʘʟʦʤ, ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʘʩʢʠʨʦʚʘ-
ʥʠʷ ʧʦʤʝʭʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʪʨʫʢʪʫʨʫ ʨʝʯʝʚʦʛʦ 
ʩʦʦʙʱʝʥʠʷ. ɺʣʠʷʥʠʝ ʤʘʩʢʠʨʫʶʱʠʭ ʢʦʣʝʙʘʥʠʡ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ ʠʤʝʝʪ ʘʩʩʠʤʝʪʨʠʯʥʳʡ ʭʘ-
ʨʘʢʪʝʨ ʠʟ-ʟʘ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʚʦʩʧʨʠʷʪʠʷ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʯʝʣʦʚʝʢʦʤ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʤʝʭʘ ʦʢʘʟʳ-
ʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʘʩʢʠʨʫ-
ʝʤʳʝ ʟʚʫʢʠ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʥʠʞʝ ʝʝ ʩʦʙʩʪʚʝʥʥʦʡ 
ʯʘʩʪʦʪʳ, ʥʦ ʩʠʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʙʦʨʯʠʚʦʩʪʴ ʙʦʣʝʝ 
ʚʳʩʦʢʠʭ ʧʦ ʪʦʥʫ ʟʚʫʢʦʚ. 
ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʦʝ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʫʪʝʯʢʠ 
ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʊʘʙʣʠʮʘ 1. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʫʪʝʯʢʠ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ɺʠʜ ʦʙʦʨʫʜʦʚʘʥʠʷ ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʐʫʤʦʤʝʨʳ 
ʀʟʤʝʨʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʫʨʦʚʥʝʡ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʚʠʙʨʦʫʩʢʦʨʝ-

ʥʠʷ. 

ʉʝʣʝʢʪʠʚʥʳʝ ʚʦʣʴʪʤʝʪʨʳ 

(ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ) 

ʀʟʤʝʨʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʮʝʧʷʭ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʨʝʯʝʚʦʛʦ ʩʠʛ-

ʥʘʣʘ. 

ʉʝʣʝʢʪʠʚʥʳʝ ʚʦʣʴʪʤʝʪʨʳ (ʚʳ-

ʩʦʢʦʯʘʩʪʦʪʥʳʝ) 

ʀʟʤʝʨʝʥʠʝ ɺʏ ʩʠʛʥʘʣʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʨʝʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ ʠʟʤʝʨʝʥʠʷ ʘʢʫʩʪʠʯʝ-

ʩʢʦʡ ʠ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʟʘ-

ʱʠʱʝʥʥʦʩʪʠ 

ʇʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʨʝʥʠʷ ʟʘʪʫʭʘʥʠʷ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʠʭ ʧʝʨʝʜʘʯʝ ʯʝʨʝʟ ʦʛʨʘʞʜʘ-

ʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʘʢʪʠʚʥʦʡ ʚʠʙʨʦʘʢʫʩʪʠʯʝ-

ʩʢʦʡ ʤʘʩʢʠʨʦʚʢʠ, ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʦ-

ʜʘʚʣʝʥʠʷ ʩʨʝʜʩʪʚ ʧʝʨʝʭʚʘʪʘ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ [4]: 

- "ɿʘʩʣʦʥ"; 

- "ʂʘʙʠʥʝʪ"; 

- "ɹʘʨʦʥ"; 

- "ʌʦʥ-ɺ"; 

- VNG-006; 

- ANG-2000; 

- NG-101 ʠ ʜʨ. 

ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2. 

ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ɺʠʜ ʦʙʦʨʫʜʦʚʘʥʠʷ ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ɻʝʥʝʨʘʪʦʨʳ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʟʘʰʫʤʣʝ-

ʥʠʷ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʢʫʩʪʠʯʝʩʢʦʡ ʧʦʤʝʭʠ ʚ ʨʝʯʝʚʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘ-

ʩʪʦʪ. 

ɻʝʥʝʨʘʪʦʨʳ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʟʘ-

ʰʫʤʣʝʥʠʷ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʰʫʤʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢ-

ʮʠʷʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ. 

ʋʩʪʨʦʡʩʪʚʘ, ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʅɼɺ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ɹʣʦʢʠʨʦʚʘʥʠʝ (ʥʝʡʪʨʘʣʠʟʘʮʠʷ) ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ-
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʯʝʪʘ ʟʘʷʚʦʢ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘ ʩʘʡʪʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘʣʘ ʂʋɹɻɸʋ ʠ ʝʝ ʨʝʰʝʥʠʝ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚ 

ʚʠʜʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

Abstract 

The article deals with the problem of registration of applications for placement electronic educational re-

sources on the website of the educational portal KUBSAU and its solution. A solution to the problem in the form 

of a developed information system is presented 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʷʚʢʘ, ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ, ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪʘʣ, ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʧʨʘʚʢʘ 

Key words: application, electronic educational resource, Educational portal, information system, help. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʩʝʡ 

ʥʝʦʙʭʦʜʠʤʦʡ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʦʡ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʩ-

ʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʕʪʫ 

ʟʘʜʘʯʫ ʚ ʂʫʙʘʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʘʨʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʚʳʧʦʣʥʷʝʪ ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪʘʣ, 

ʥʘ ʢʦʪʦʨʦʤ ʭʨʘʥʷʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ (ʕʆʈ) ʫʥʠʚʝʨʩʠʪʝʪʘ [7]. ʇʦʣʴʟʦʚʘʪʝʣʠ ʧʦʨ-

ʪʘʣʘ ï ʩʪʫʜʝʥʪʳ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. ʋʧʨʘʚʣʷʝʪ ʧʦʨʪʘ-

ʣʦʤ ʠ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʝʛʦ ʧʦʧʦʣʥʝʥʠʝ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨ [5]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʝʪ ʟʘʷʚʦʢ ʥʘ ʨʘʟʤʝʱʝʥʠʝ 

ʕʆʈ ʚʝʜʝʪʩʷ ʚ ʬʘʡʣʘʭ ʬʦʨʤʘʪʘ MS Excel. ʉʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ ʚ ʛʦʜ ʧʨʝʚʳʰʘʝʪ 500 ʩʪʨʦʢ. ɺʳ-

ʧʦʣʥʷʪʴ ʟʘʧʨʦʩʳ ʠ ʚʝʩʪʠ ʩʪʘʪʠʩʪʠʢʫ ʨʘʟʤʝʱʝʥʠʡ 

ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʫʝʪ ʫʜʦʙʥʘʷ 

ʥʘʚʠʛʘʮʠʷ ʧʦ ʨʘʟʤʝʱʝʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. ɺʩʝ ʚʦʟ-

ʤʦʞʥʳʝ ʦʧʝʨʘʮʠʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

MS Excel. ʊʘʢʞʝ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʢʚʘʨʪʘʣʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʩʧʨʘʚʢʠ ʦ ʨʘʟʤʝʱʝʥʥʳʭ ʕʆʈ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʨʘʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘ-

ʪʝʨʠʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ.  

ʕʪʠ ʩʧʨʘʚʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚʨʫʯʥʫʶ. ɿʘ 2018 

ʛʦʜ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʩʧʨʘʚʦʢ ʚ ʩʣʝʜʫʶʱʝʤ ʢʦ-

ʣʠʯʝʩʪʚʝ ʧʦ ʢʚʘʨʪʘʣʘʤ: 40 ʩʧʨʘʚʦʢ, 32 ʩʧʨʘʚʢʠ, 35 

ʩʧʨʘʚʦʢ, 63 ʩʧʨʘʚʢʠ. ʆʪʩʶʜʘ ʚʳʚʦʜ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ 

ʚʨʫʯʥʫʶ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʨʷʜʢʘ 40 ʩʧʨʘʚʦʢ ʢʘʞʜʳʡ 

ʢʚʘʨʪʘʣ, ʠ ʚ ʢʘʞʜʦʡ ʩʧʨʘʚʢʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪ 1 ʜʦ 25 

ʠ ʙʦʣʝʝ ʩʪʨʦʢ. 

ʋʯʠʪʳʚʘʷ ʚʳʷʚʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʜʣʷ ʧʦʚʳ-

ʰʝʥʠ̫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʪʘ ʟʘʷʚʦʢ ʥʘ ʨʘʟʤʝʱʝʥʠʝ 

ʕʆʈ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʩʧʨʘʚʦʢ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʝʮʠʘʣʴ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ [6], ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ 

ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ: 

1) ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ/ʨʝʜʘʢʪʠʨʦ-

ʚʘʪʴ/ʫʜʘʣʷʪʴ ʟʘʧʠʩʠ; 

2) ʫʜʦʙʥʳʡ ʨʘʩʰʠʨʝʥʥʳʡ ʧʦʠʩʢ; 

3) ʬʠʣʴʪʨ ʟʘʧʠʩʝʡ ʧʦ ʨʘʟʥʳʤ ʢʨʠʪʝʨʠʷʤ (ʧʦ 
ʜʠʘʧʘʟʦʥʫ ʜʘʪ, ʧʦ ʩʪʘʪʫʩʫ ʕʆʈ, ʧʦ ʛʦʜʫ ʠʟʜʘʥʠʷ, ʧʦ 

ʢʘʬʝʜʨʘʤ ʠ ʜʨ.); 

4) ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ 

(ʕʆʈ, ʨʘʟʤʝʱʝʥʥʳʭ ʟʘ ʤʝʩʷʮ; ʟʘ ʢʚʘʨʪʘʣ; ʟʘ ʛʦʜ; ʧʦ 

ʢʘʬʝʜʨʝ; ʧʦ ʚʠʜʫ ʕʆʈ); 

5) ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʨʘʚʦʢ ʦ ʨʘʟʤʝʱʝʥʥʳʭ 

ʕʆʈ ʟʘ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ ʧʦ ʢʘʬʝʜʨʝ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢ C# ʠ 

ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ MicrosoftÈ Visual StudioÈ 2015. 

ʆʪʯʝʪʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʩʠʩʪʝʤʝ, ʙʫʜʫʪ ʵʢʩʧʦʨ-

ʪʠʨʦʚʘʪʴʩʷ ʚ MS Excel ʠ MS Word. [2].  

ʋʯʠʪʳʚʘʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʝ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʠʘʛʨʘʤʤʘ ʩʣʦʝʚ, ʥʘ ʢʦʪʦ-

ʨʦʡ ʧʦʢʘʟʘʥʘ ʦʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ. ɼʠʘ-

ʛʨʘʤʤʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʩʣʦʝʚ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʠʣʦʞʝʥʠʷ 

ɼʘʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʠ 

ʝʝ ʬʫʥʢʮʠʦʥʘʣʝ, ʦʪʨʘʞʘʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʙʣʦʢʘʤʠ ʠ ʩʪʦʨʦʥʥʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ [1]. 

ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʰʘʙʣʦʥʘ ʚ ʬʦʨʤʘʪʝ MS Word 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʨʘʚʢʘ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʬʘʡʣʘ-ʰʘʙʣʦʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʨʘʚʢʠ ʥʘ ʝʛʦ ʦʩ-

ʥʦʚʝ. 

ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʨ ʬʘʡʣʘ-ʰʘʙʣʦʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʨʘʚʢʠ 

 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʜʦʢʫʤʝʥʪ ʩʦʜʝʨʞʠʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʣʷ, ʟʘʢʣʶʯʝʥʥʳʝ ʚ ʬʠʛʫʨʥʳʝ ʩʢʦʙʢʠ ʠ ʟʥʘʢ 

ʧʨʦʮʝʥʪʘ. ʕʪʠ ʧʦʣʷ ʧʦʜʣʝʞʘʪ ʟʘʤʝʥʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʧʨʘʚʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʢʘʬʝʜʨʳ. ɺ ʪʘʙʣʠʮʝ 1 

ʧʨʠʚʦʜʠʪʩʷ ʨʘʩʰʠʬʨʦʚʢʘ ʥʘʟʥʘʯʝʥʠʷ ʧʦʣʝʡ-ʟʘʢʣʘʜʦʢ. 
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ʊʘʙʣʠʮʘ 1 

ʅʘʟʥʘʯʝʥʠʷ ʟʘʢʣʘʜʦʢ ʚ ʬʘʡʣʝ-ʰʘʙʣʦʥʝ ʩʧʨʘʚʢʠ 

ʅʘʟʚʘʥʠʝ ʧʦʣʷ ʅʘʟʥʘʯʝʥʠʝ 

{data2} ɼʘʪʘ ʜʦʢʫʤʝʥʪʘ, ʢʦʥʝʮ ʧʝʨʠʦʜʘ 

{data1} ʅʘʯʘʣʦ ʧʝʨʠʦʜʘ 

{kafedra} ʂʘʬʝʜʨʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʧʨʘʚʢʘ 

{facul}  ʌʘʢʫʣʴʪʝʪ, ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʢʘʬʝʜʨʘ 

%ʤʝʪʢʘ% ɺ ʵʪʦʡ ʤʝʪʢʝ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʪʘʙʣʠʮʘ ʠʟ 8ʤʠ ʧʦʣʝʡ: 

1. ç̄  ʧ/ʧè 

2. çɸʚʪʦʨ, ʩʦʘʚʪʦʨʳè 

3. çɺʠʜ ʕʋʄ, ʘʚʪʦʨʩʢʦʝ ʥʘʟʚʘʥʠʝè 

4. çʉʪʨʘʥʠʮè 

5. çʇʝʯʘʪʥʳʭ ʣʠʩʪʦʚè 

6. çʅʘʟʚʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤè 

7. çɼʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʧʦʨʪʘʣʝè 

8. çʈʝʟʫʣʴʪʘʪ ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤʦʡ ɸʥʪʠʧʣʘʛʠʘʪ, % ʦʨʠʛʠʥʘʣʴʥʦʩʪʠè 

 

ʌʘʡʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʫʯʝʪʘ ʟʘʷʚʦʢ ʥʘ ʨʘʟʤʝʱʝʥʠʷ ʕʆʈ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʦʨʪʘʣʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. ʅʘʣʠʯʠʝ ʧʘʧʦʢ Backup, StatReports ʠ Template, ʘ ʪʘʢʞʝ ʬʘʡʣʦʚ 

EPPlus.dll, ExcelData.dll, MainDB.xlsx ʠ IS_ELbooks.exe ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

 

 
ʈʠʩʫʥʦʢ 3. ʌʘʡʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çELbooksè 

 

ʅʘʟʥʘʯʝʥʠʝ ʧʘʧʦʢ: 

1. Backup: ʭʨʘʥʝʥʠʝ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ ʬʘʡʣʘ 
MainDB.xlsx. ʀʤʷ ʬʘʡʣʘ ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʥʮʠʧʫ: 

MainDB_[ʜʘʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ].xlsx. 

2.  StatReports: ʩʦʜʝʨʞʠʪ ʧʘʧʢʠ çʉʧʨʘʚʢʠè ʠ 

çʉʪʘʪʠʩʪʠʢʘè. ɺ ʧʘʧʢʝ çʉʧʨʘʚʢʠè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʭʨʘʥʷʪʩʷ ʩʧʨʘʚʢʠ. ʅʘʟʚʘʥʠʷ ʬʘʡʣʦʚ ʬʦʨʤʠʨʫʶʪʩʷ 

ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʥʮʠʧʫ: 

ʉʧʨʘʚʢʘ_[ʢʘʬʝʜʨʘ] ʦʪ [ʜʘʪʘ ʢʦʥʮʘ ʧʝʨʠ-

ʦʜʘ].docx 

ɺ ʧʘʧʢʝ çʉʪʘʪʠʩʪʠʢʘè ʭʨʘʥʷʪʩʷ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʝ ʦʪʯʝʪʳ ʚ ʬʦʨʤʘʪʘʭ xlsx ʠ docx. ʅʘʟʚʘʥʠʷ ʬʘʡ-

ʣʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʥʮʠʧʫ: 

ʉʪʘʪʠʩʪʠʢʘ ʧʦʨʪʘʣʘ (ʥʘʯʘʣʦ ʧʝʨʠʦʜʘ ʢʦʥʝʮ 

ʧʝʨʠʦʜʘ).docx 

ʉʪʘʪʠʩʪʠʢʘ_ʧʝʨʠʦʜ_[ʥʘʯʘʣʦ ʧʝʨʠʦʜʘ ʢʦʥʝʮ 

ʧʝʨʠʦʜʘ] .xlsx. 

ʉʪʘʪʠʩʪʠʢʘ_ʚʠʜʕʆʈ_[ʥʘʯʘʣʦ ʧʝʨʠʦʜʘ ʢʦʥʝʮ 

ʧʝʨʠʦʜʘ] .xlsx. 

3. Template: ʭʨʘʥʝʥʠʝ ʬʘʡʣʘ-ʰʘʙʣʦʥʘ 

ʩʧʨʘʚʢʠ ʚ ʬʦʨʤʘʪʝ MS Word. 

ʅʘʟʥʘʯʝʥʠʝ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ:  

1. IS_ELbooks.exe ï ʟʘʧʫʩʢʘʝʤʳʡ ʬʘʡʣ ʧʨʠ-

ʣʦʞʝʥʠʷ.  

2. EPPlus.dll ï ʧʦʜʢʣʶʯʘʝʤʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ ʬʦʨʤʘʪʘ MS Excel ʠ Word.  

3. ExcelData.dll ï ʧʦʜʢʣʶʯʘʝʤʘʷ ʙʠʙʣʠʦʪʝʢʘ 

ʜʣʷ ʟʘʛʨʫʟʢʠ/ʚʳʛʨʫʟʢʠ ʜʘʥʥʳʭ ʚ MS Excel. 

4. MainDB.xlsx ï ʬʘʡʣʦʚʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʣʷ 

ʫʯʝʪʘ ʟʘʷʚʦʢ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʕʆʈ, ʩʦʜʝʨʞʘʱʘʷ ʛʣʘʚ-

ʥʫʶ ʪʘʙʣʠʮʫ ʠ ʪʘʙʣʠʮʳ-ʩʧʨʘʚʦʯʥʠʢʠ. 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘ-

ʞʘʝʪʩʷ ʛʣʘʚʥʦʝ ʦʢʥʦ ʚ ʧʦʣʥʦʵʢʨʘʥʥʦʤ ʨʝʞʠʤʝ (ʨʠ-

ʩʫʥʦʢ 4). 

ʆʢʥʦ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʦʙʣʘʩʪʠ: ʩʧʨʘʚʘ ï ʜʣʷ ʨʘ-

ʙʦʪʳ ʩ ʟʘʧʠʩʷʤʠ ʠ ʬʠʣʴʪʨʘʮʠʠ, ʚʚʝʨʭʫ ï ʜʣʷ ʧʦ-

ʠʩʢʘ, ʠ ʦʩʥʦʚʥʘʷ ʪʘʙʣʠʮʘ. ɺ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʦʠʩʢʘ ʠ ʬʠʣʴʪʨʘʮʠʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʩʣʦʞʥʳʡ ʬʠʣʴʪʨ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʦʜʠʪ 

ʦʪʙʦʨ ʩʪʨʦʢ ʪʘʙʣʠʮʳ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʚʚʝʜʝʥʥʳʤ 

ʢʨʠʪʝʨʠʷʤ. ʂʨʠʪʝʨʠʠ ʦʪʤʝʯʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤʠ ʬʣʘʞʢʘʤʠ. ʊʘʢʞʝ ʚ ʩʠʩʪʝʤʝ ʝʩʪʴ ʦʢʥʦ ʩʦ 

ʩʧʨʘʚʦʯʥʠʢʘʤʠ.  
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ʈʠʩʫʥʦʢ 4. ɻʣʘʚʥʦʝ ʦʢʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ɺ ʩʠʩʪʝʤʝ ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʠ ʩʧʨʘʚʦʢ. ɺ ʧʨʦʛʨʘʤʤʝ ʤʦʞʥʦ 

ʬʦʨʤʠʨʦʚʘʪʴ 2 ʚʠʜʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ: ʟʘ ʧʝʨʠʦʜ ʠ ʧʦ ʚʠʜʫ ʕʆʈ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʚʳʛʣʷ-

ʜʠʪ ʦʪʯʝʪ ʟʘ ʧʝʨʠʦʜ. ɼʘʥʥʳʝ ʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ MS Excel ʠʣʠ MS Word. 

 
ʈʠʩʫʥʦʢ 5 ʌʨʘʛʤʝʥʪ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʦʪʯʝʪʘ ʟʘ ʧʝʨʠʦʜ 

 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʥʘ çʉʧʨʘʚʢʠè ʠʟ ʛʣʘʚʥʦʡ ʬʦʨʤʳ ʚʩʧʣʳʚʘʝʪ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʩʣʝ-

ʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʧʝʨʠʦʜ, ʤʠʥʠʤʘʣʴʥʳʡ ʛʦʜ ʠʟʜʘʥʠʷ, ʢʘʬʝʜʨʘ. ʌʦʨʤʠʨʫʝʪʩʷ ʩʧʨʘʚʢʘ, ʚ ʢʦʪʦʨʫʶ ʧʦʧʘʜʘʶʪ 

ʟʘʧʠʩʠ ʩ ʚʳʙʨʘʥʥʦʡ ʢʘʬʝʜʨʳ ʩʦ ʩʪʘʪʫʩʦʤ çʈʘʟʤʝʱʝʥʦè, ʥʝ ʩʪʘʨʰʝ ʚʚʝʜʝʥʥʦʛʦ ʛʦʜʘ ʠʟʜʘʥʠʷ. ɺ ʩʧʨʘʚʢʫ 

ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʚʩʝ ʚʠʜʳ ʕʆʈ, ʢʨʦʤʝ ʤʦʥʦʛʨʘʬʠʡ. ʇʨʠʤʝʨ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʧʨʘʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠ-

ʩʫʥʢʝ 6.  
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ʈʠʩʫʥʦʢ 6.ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʩʧʨʘʚʢʘ ʧʦ ʢʘʬʝʜʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

 

ʊʘʢʞʝ ʚ ʩʠʩʪʝʤʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʫʯʝʪʘ 

ʟʘʷʚʦʢ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʦʨʪʘʣʝ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ï ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘʣʘ, 

ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʨʘʚʦʢ 

ʠ ʦʪʯʝʪʦʚ, ʘ ʪʘʢʞʝ ʙʳʩʪʨʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʜʣʷ ʢʘ-

ʬʝʜʨʳ.  

ɺ ʧʝʨʩʧʝʢʪʠʚʘʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠ-

ʩʪʝʤʳ: ʥʦʚʳʝ ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʦʪʯʝʪʳ, ʛʨʫʧʧʠʨʦʚʢʘ 

ʜʘʥʥʳʭ ʧʦ ʛʦʜʘʤ, ʦʪʯʝʪ ʦ ʢʥʠʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʠ ʜʨ. 
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ARTICLE SECURITY OF INFORMATION SECURITY OF COMMUNICATION NETWORKS OF 

COMMON USE 

 

ɸʥʥʦʪʘʮʠʷ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʝʡ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦ ʦʯʝʥʴ ʜʠʥʘʤʠʯʥʘʷ 

ʢʘʪʝʛʦʨʠʷ, ʚ ʥʳʥʝʰʥʠʭ ɻʆʉʊ-ʘʭ ʠ ʧʨʠʢʘʟʘʭ ʝʸ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʠʚʝʜʝʥʳ ʪʦʣʴʢʦ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʟʘ-

ʱʠʪʳ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʠ ʧʦʷʚʣʷʝʪʩʷ ʤʥʦʛʦ ʥʦʚʳʭ ʫʛʨʦʟ, ʢʦʪʦʨʳʝ ʧʝʨʝʜ ʥʠʚʝʣʠʨʦʚʘʥʠʝʤ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʠ ʦʧʠʩʘʪʴ, ʯʪʦ ʠ ʩʜʝʣʘʥʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. 

Abstract 

Information security of general-use communication networks is a very dynamic category, in current GOSTs 

and its orders providing only general principles of protection, at the same time there are many new threats that 

must be studied and described before leveling, which is done in this article. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʀɹ), ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ, ʢʦʤʤʫʥʠʢʘʮʠʠ, ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʛʨʦʟʳ, ʩʝʪʠ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʉʉʆʇ), ʩʠʩʪʝʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʉʆʀɹ). 

Keywords. Information security (IS), information security, information technology, communications, cyber 

security threats, the public communication network, PSTN. 

 

ɺʚʝʜʝʥʠʝ. ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʜʭʦʜʘ ʢ ʧʦ-

ʩʪʨʦʝʥʠʶ ʩʝʪʝʡ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʦ-

ʩʣʝʜʥʠʝ ʧʘʨʫ ʜʝʩʷʪʠʣʝʪʠʡ, ʥʝʩʦʤʥʝʥʥʦ, ʚʠʜʦʠʟʤʝ-

ʥʠʣʦ ʠ ʘʨʭʠʪʝʢʪʫʨʫ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʝʪʝʡ, ʠ 

ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʘʩʧʝʢʪʦʚ. ɺ ʵʪʠ ʞʝ ʛʦʜʳ ʨʦʜʠ-

ʣʠʩʴ ʪʘʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʘʢ çʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʨʦʪʠʚʦʙʦʨʩʪʚʦè, çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʚʦʡʥʘè, çʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʝ ʦʨʫʞʠʝè. ʇʦʪʨʝʙʦʚʘʣʠʩʴ ʪʘʢʞʝ ʥʦ-

ʚʳʝ ʧʨʦʪʦʢʦʣʳ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʩʝʪʝʡ. ʕʪʦʪ ʞʝ ʬʘʢʪʦʨ ʧʦʙʫ-

ʜʠʣ ʠ ʥʦʚʳʝ ʫʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʥʠʤʠ ï ɻ ʪʦ ʛʣʘʚ-

ʥʳʤ ʦʙʨʘʟʦʤ ʥʦʚʳʝ ʩʣʦʞʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ 

ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʠʭʦʜʠʪʩʷ 

ʧʦʩʪʦʷʥʥʦ ʜʦʨʘʙʘʪʳʚʘʪʴ, ʫʩʪʨʘʥʷʪʴ ʫʷʟʚʠʤʦʩʪʠ. [1; 

6, ʩ.8] 

ʆʧʠʩʳʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʙʫ-

ʜʝʪ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ, ʧʦʵʪʦʤʫ ʜʘʣʝʝ ʦʧʠʩʘʥʳ ʧʨʠʥ-

ʮʠʧʳ, ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʀɹ ʚ ʮʝʣʦʤ, ʢʘʢ 

ʪʝʦʨʝʪʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʚʦʜʢʘ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʂʦʥʝʯʥʦ, ʥʳʥʝʰʥʷʷ ʩʠʩʪʝʤʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʠ ʩʚʷʟʠ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʦʪʤʝʯʝʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʚ ɻʆʉʊʘʭ, ʟʘ-

ʢʦʥʘʭ ʠ ʧʨʠʢʘʟʘʭ, ʦʜʥʘʢʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʙʫʜʝʪ 

ʦʧʠʩʘʪʴ ʠʤʝʥʥʦ ʥʳʥʝʰʥʶʶ ʧʨʦʙʣʝʤʘʪʠʢʫ. [1ï5] 

ɼʣʷ ʦʙʱʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʧʝʮʠʬʠʢʠ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʝʡ ʩʚʷʟʠ ʦʙ-

ʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʙʳʣʦ ʙʳ ʥʝʧʨʘʚʠʣʴʥʳʤ ʧʝʨʝʩʢʘ-

ʟʳʚʘʪʴ ʥʳʥʝʰʥʠʝ ɻʆʉʊʳ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, 

ʧʦʵʪʦʤʫ ʦʧʠʰʝʤ ʘʢʪʫʘʣʴʥʳʝ ʧʨʝʜʧʠʩʘʥʠʷ ʧʦ ʘʨʭʠ-

ʪʝʢʪʫʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʠʰʴ ʪʝʟʠʩʥʦ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʉʆʀɹ ʉʉʆʇ ʜʦʣʞʥʘ ʙʳʪʴ ʤʥʦʛʦ-

ʫʨʦʚʥʝʚʦʡ ʠ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ: ʫʨʦʚʥʠ ʀɹ, ʧʦʜʩʠ-

ʩʪʝʤʳ ʀɹ, ʩʣʫʞʙʳ ʦʙʝʩʧʝʯʝʥʠʷ ʀɹ ʨʘʟʣʠʯʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ (ʦʧʝʨʘʪʦʨʦʚ) ʩʚʷʟʠ, ʢʦʦʨʜʠʥʠʨʫʝʤʳʝ 

ʮʝʥʪʨʘʣʴʥʳʤ ʦʨʛʘʥʦʤ ʉʆʀɹ ʉʉʆʇ, ʢʦʪʦʨʳʡ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥ ʬʝʜʝʨʘʣʴʥʳʤ ʦʨʛʘʥʦʤ ʠʩʧʦʣ-

ʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʚ ʦʙʣʘʩʪʠ 

ʩʚʷʟʠ. ʋʨʦʚʥʠ ʀɹ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ: 

ʫʧʨʘʚʣʝʥʠʝ ʀɹ; ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʡ; ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʪʨʫʢ-

ʪʫʨʳ; ʙʝʟʦʧʘʩʥʦʩʪʴ ʫʩʣʫʛ; ʩʝʪʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; 

ʬʠʟʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɺʩʝ ʩʣʫʯʘʠ ʥʝʩʘʥʢʮʠʦʥʠ-

ʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʝʪʷʤ ʩʚʷʟʠ ʠ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʭ ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʣʝʞʘʪ ʦʙʷʟʘʪʝʣʴ-

ʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʥʘʣʠʟʫ.  

ɽʩʣʠ ʨʘʥʝʝ ʟʘʱʠʪʫ ʩʝʪʝʡ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦ-

ʚʘʥʠʷ ʩʥʘʙʞʘʣʦ ʛʦʩʫʜʘʨʩʪʚʦ, ʠ ʧʨʦʠʩʭʦʜʠʣʦ ʵʪʦ ʚ 

ʦʩʥʦʚʥʦʤ ʧʫʪʝʤ ʧʨʠʥʷʪʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ, ʥʘʧʨʠʤʝʨ, ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʘʤ ʩʚʷʟʠ, ʪʦ ʩʝʡʯʘʩ ʥʫʞʥʳ ʩʨʝʜ-

ʩʪʚʘ ʧʦʩʪʦʷʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʫʛʨʦʟʦʡ 
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ʘʪʘʢʠ. ʉʝʛʦʜʥʷ ʞʝ ʟʘʤʝʪʥʦ ʚʦʟʨʦʩʣʦ ʟʥʘʯʝʥʠʝ ʠʥ-

ʬʦʨʤʘʮʠʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, 

ʯʪʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚʦʟʨʦʩʣʠ ʦʙʲ-

ʝʤʳ ʝʝ ʧʝʨʝʜʘʯʠ, ʩʝʛʦʜʥʷ ʦʧʝʨʘʪʦʨʳ ʩʝʪʝʡ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ï ʵʪʦ, ʚʦ ʤʥʦʛʦʤ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʢʦʤ-

ʧʘʥʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ ʤʥʦʛʠʝ ʤʝ-

ʪʦʜʳ, ʜʝʣʝʛʠʨʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, ʯʪʦ ʢʦʥʝʯʥʦ 

ʜʝʣʘʝʪ ʠʭ ʫʩʪʨʦʡʩʪʚʘ ʙʦʣʝʝ ʦʪʢʨʳʪʳʤ ʜʣʷ ʦʙʱʝ-

ʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʪʦʤʫ ʫʷʟʚʠʤʳʤʠ. 

ɺ ʥʳʥʝʰʥʠʭ ʨʝʘʣʠʷʭ ʥʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ çʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʟʘ-

ʱʠʱʝʥʥʦʩʪʠ ʩʝʪʝʡ ʩʚʷʟʠè ʇʦʜ ʵʪʠʤ ʧʦʥʷʪʠʝʤ 

ʤʦʞʥʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʜʲʷʚʠʪʴ ʦʧʝʨʘʪʦʨʘʤ 

ʚʳʧʦʣʥʠʤʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ ï ʩʥʘʙʜʠʪʴ ʥʝ-

ʢʠʡ ʮʝʣʦʩʪʥʳʡ ʥʘʜʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʝʩʦ-

ʤʥʝʥʥʦ, ʦʧʝʨʘʪʦʨʳ ʧʦ ʩʚʦʝʤʫ ʞʝʣʘʥʠʶ ʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ. ʅʦ 

ʥʠʞʝ ʜʘʥʥʦʛʦ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʦʧʫʩʢʘʪʴʩʷ ʥʝʣʴʟʷ 

ʙʫʜʝʪ. ʉʝʡʯʘʩ ʞʝ, ʠʟ ʦʙʷʟʘʪʝʣʴʥʦʛʦ, ʧʨʦʧʠʩʘʥʘ 

ʪʦʣʴʢʦ ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʝʩʧʝʯʝʥʠʷ ʀɹ ʠ ʪ.ʧ. ʆʙʱʠʝ 

ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩʝʪʝʡ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʟʨʦʟʥʝʥʥʦ, 

ʯʘʩʪʦ ʧʦʩʨʝʜʥʠʢʠ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʫʩʣʫʛ ʯʨʝʟ-

ʤʝʨʥʦ ʧʦʣʘʛʘʶʪʩʷ ʠʤʝʥʥʦ ʥʘ ʵʪʠ ʧʨʠʥʮʠʧʳ ʟʘ-

ʱʠʪʳ. ɺʩʝʚʦʟʤʦʞʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʘʚʪʦʨʠʟʘʮʠʠ ʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʘ ʠ ʟʘʱʠʪʳ ʦʪ 

ʅʉɼ, ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʡ ʀɹ ʠ ʘʫʜʠʪʘ, ʨʝʟʝʨʚʠ-

ʨʦʚʘʥʠʶ ʦʧʠʩʘʥʳ ʪʦʣʴʢʦ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ. 

ʂʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʮʝʣʝʚʦʡ ʧʨʦʙʣʝʤʘʪʠʢʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʀɹ ʜʦʣʞʥʦ 

ʟʘʥʠʤʘʪʴʩʷ ʛʦʩʫʜʘʨʩʪʚʦ ʯʝʨʝʟ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʅʀʆʂʈ, ʟʜʝʩʴ ʧʦʜʢʣʶʯʘʶʪʩʷ ʦʪʨʘʩʣʝʚʳʝ ʠʥʩʪʠ-

ʪʫʪʳ ɺʅʀʀʇɺʊʀ, ʃʆʅʀʀʉ, ʅʀʀʈ, ʎʅʀʀʉ, 

ʠʤʝʶʱʠʝ ʥʘʜʣʝʞʘʱʠʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʪʘʢʠʭ ʨʘʙʦʪ. ʕʪʠ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʢʨʫʧʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʩʝʪʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʘʚʥʦ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʈʦʩ-

ʩʠʠ ʥʘʤʝʨʝʚʘʶʪʩʷ ʦʩʥʦʚʘʪʴ ʎʝʥʪʨ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʜʘʥ-

ʥʘʷ ʩʪʨʫʢʪʫʨʘ ʙʫʜʝʪ ʧʨʝʙʳʚʘʪʴ ʚ ʧʦʜʯʠʥʝʥʠʠ ʫ 

ʈʦʩʢʦʤʥʘʜʟʦʨʘ. ʕʢʩʧʝʨʪʳ ʫʚʝʨʝʥʥʳ, ʯʪʦ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʨʘʥʝ ʥʫʞʥʘ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʩʝʪʷʤʠ ʦʙʱʝʛʦ ʜʦ-

ʩʪʫʧʘ, ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʦʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʎʝʥʪʨ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʩʚʷʟʠ ʦʙ-

ʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʙʫʜʝʪ: ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ ʜʦ 1 ʠʶʣʷ 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʧʦʛʦʥʝ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʟʘʙʳ-

ʚʘʪʴ ʦ ʩʚʦʙʦʜʘʭ ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʝʪʷʭ 

ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʩʘʪʝʣʴʥʦ ʯʝʛʦ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʜʦʣʷ ʢʨʠʪʠʢʠ. ʆʙʳʯ-

ʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʫʚʝʨʝʥ, ʯʪʦ ʝʛʦ ʜʘʥ-

ʥʳʝ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʦʨʦʥʥʠʤʠ ʣʠʮʘʤʠ (ʚ ʪ.ʯ. 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʩʠʩʪʝʤʳ ʀɹ), ʯʪʦ ʝʤʫ ʥʝ ʙʫʜʫʪ ʧʨʝ-

ʧʷʪʩʪʚʦʚʘʪʴ ʠ ʦʙʝʩʧʝʯʘʪ ʩʚʦʙʦʜʫ ʜʝʡʩʪʚʠʡ ʥʝ ʤʝʥʴ-

ʰʫʶ ʯʝʤ ʫʩʪʘʥʦʚʣʝʥʦ ʥʳʥʝʰʥʠʤʠ ʥʦʨʤʘʤʠ, ʟʘʢʦ-

ʥʘʤʠ, ʂʦʥʩʪʠʪʫʮʠʝʡ, ʧʨʠ ʫʞʝʩʪʦʯʝʥʠʠ ʥʦʨʤ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʜʦʩʪʫʧʥʦʩʪʴ ʩʝʪʝʡ ʩʚʷʟʠ ʜʦʣʞʥʘ 

ʦʩʪʘʪʴʩʷ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ.  

ɺʩʸ ʵʪʦ ʟʥʘʯʠʤʦ ʠ ʚʚʠʜʫ ʥʝʜʘʚʥʠʭ ʚʳʩʢʘʟʳʚʘ-

ʥʠʡ ʧʨʝʟʠʜʝʥʪʘ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʣʶʯʝʥʠʷ ʩʪʨʘʥʳ 

ʦʪ ʛʣʦʙʘʣʴʥʦʡ ʉʝʪʠ ʩʚʷʟʠ ʠ ʚʚʠʜʫ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʨʘʟʨʘʙʦʪʢʝ ʟʘʢʦʥʦʧʨʦʝʢʪʦʚ ʦʙ ʘʚʪʦʥʦʤʥʦʩʪʠ ʈʫ-

ʥʝʪʘ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʢʦʥʦʧʨʦʝʢʪ ʙʳʣ ʧʨʠʥʷʪ ʚ 

ʧʝʨʚʦʤ ʯʪʝʥʠʠ ʚ ʬʝʚʨʘʣʝ. 

ʉʪʘʣʦ ʠʟʚʝʩʪʥʦ ʠ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦ-

ʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʧʨʦʝʢʪʫ ʧʘʩʧʦʨʪʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè ʈʦʩʢʦʤʥʘʜʟʦʨʫ ʦʪ-

ʚʦʜʠʪʩʷ ʛʦʜ, ʥʘʯʠʥʘʷ ʩ ʦʢʪʷʙʨʷ 2019 ʧʦ ʦʢʪʷʙʨʴ 

2020 ʛ. ʇʦʪʝʥʮʠʘʣʴʥʦ ʵʪʦ ʜʦʣʞʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʀɹ, ʚʧʨʦʯʝʤ, ʪʦʯʥʦ ʤʦʞʥʦ ʙʫʜʝʪ ʩʢʘʟʘʪʴ 

ʪʦʣʴʢʦ ʩʦ ʚʨʝʤʝʥʝʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ɿʘʜʘʯʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝ-

ʪʷʭ ʩʚʷʟʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʰʝ-

ʥʠʝ ʟʘʜʘʯʠ ʩʥʘʙʞʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʩʝʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʯʪʦ ʚ ʧʨʦ-

ʮʝʩʩʝ çʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠè ʩʝʪʝʡ ʩʚʷʟʠ ʫʤʝʥʴ-

ʰʘʝʪ ʫʨʦʚʝʥʴ ʠʭ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʪ çʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʣʠʷʥʠʡè). ʅʘʠʙʦʣʝʝ ʥʘʩʫʱʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠ-

ʘʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʫʯʠʪʳ-

ʚʘʪʴ ʵʪʦ ʪʦ, ʯʪʦ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʳʥʝʰʥʝʡ ʠʥʬʦʨʤʘ-

ʪʠʟʘʮʠʠ, ʩʝʪʠ ʩʚʷʟʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʠʥʝʨʮʠʦʥʥʦ-

ʩʪʴʶ ʢʘʩʘʪʝʣʴʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʤʝʥʷʶ-

ʱʠʭ ʚʳʨʘʙʦʪʘʚʰʠʝʩʷ ʧʦʜʭʦʜʳ ʢ ʧʦʩʪʨʦʝʥʠʶ 

ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
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THE SOLUTION OF TEXT ANALYSIS PROBLEM USING THE NEURAL NETWORKS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʤʝ-

ʪʦʜ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘ-

ʣʠʟ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ.  

Abstract 

This article is about the solution of text analysis problem using the neural network. This article contains the 

program that solved this problem. The article also contains analysis of developed solution. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

Key words: machine learning, high performance computing, data processing, neural network.  

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʝʩʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʤʳʤ ʬʦʨʤʘʪʦʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ [1]. ʂʦʣʦʩʩʘʣʴʥʳʝ ʦʙʲʸʤʳ ʜʘʥ-

ʥʳʭ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʩʦʮʠ-

ʘʣʴʥʳʝ ʩʝʪʠ, ʵʥʮʠʢʣʦʧʝʜʠʠ ʠ ʜʨʫʛʠʝ ʠʥʪʝʨʥʝʪ-ʨʝ-

ʩʫʨʩʳ ʪʨʝʙʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʜʣʷ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʪʘʢʦʛʦ ʦʙʲʸʤʘ [2]. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦ-

ʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟ-

ʤʦʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [3]. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ 

ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʩʦʮʠʘʣʴʥʦʡ ʩ ʧʦʤʦ-

ʱʴʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʰʘʛʠ 

ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. 

ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʥʝ ʩʧʦʩʦʙʥʳ ʧʨʠʥʠʤʘʪʴ ʚ ʢʘ-

ʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʪʝʢʩʪ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʯʠʩʣʦʚʳʤʠ ʜʘʥʥʳʤʠ. ʉʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʪʝʢʩʪ ʚ ʯʠʩ-

ʣʦʚʳʝ ʪʝʥʟʦʨʳ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ 

ʚʝʢʪʦʨʠʟʘʮʠʝʡ ʪʝʢʩʪʘ [4]. 

ʆʜʥʘʢʦ ʝʩʪʴ ʝʱʸ ʦʜʠʥ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ 

ʚʝʢʪʦʨʠʟʘʮʠʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʦʪʥʳʭ ʚʝʢʪʦʨʦʚ 

ʩʣʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʝʢʪʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʷʤʳʤ 

ʢʦʜʠʨʦʚʘʥʠʝʤ, ï ʙʠʥʘʨʥʳʭ, ʨʘʟʨʝʞʝʥʥʳʭ ʠ ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʷʱʠʭ ʠʟ ʥʫʣʝʡ, ʧʨʠ ʵʪʦʤ ʠʤʝʶʱʠʭ 

ʙʦʣʴʰʫʶ ʨʘʟʤʝʨʥʦʩʪʴ (ʠʭ ʨʘʟʤʝʨʥʦʩʪʴ ʩʦʚʧʘʜʘʝʪ ʩ 

ʨʘʟʤʝʨʦʤ ʩʣʦʚʘʨʷ), - ʧʣʦʪʥʦʝ ʚʝʢʪʦʨʥʦʝ ʢʦʜʠʨʦʚʘ-

ʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴʩʷ ʨʘʟʤʝʨʦʚ ʚʝʢʪʦʨʦʚ ʥʝ 
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ʧʨʝʚʦʩʭʦʜʷʱʠʤ 500-1000 ʵʣʝʤʝʥʪʦʚ. ʉʪʘʥʜʘʨʪʥʳʡ 

ʞʝ ʤʝʪʦʜ ʢ ʚʝʢʪʦʨʠʟʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʚʝʢʪʦʨʦʚ ʨʘʟʤʝʨʥʦʩʪʴʶ ʚ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʩʣʦʚ. 

ɼʚʘ ʩʠʣʴʥʝʡʰʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʣʦʪʥʳʭ ʚʝʢ-

ʪʦʨʦʚ ʩʣʦʚ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʪ.ʝ. ʠʟʥʘʯʘʣʴʥʦ 

ʩʦʟʜʘʶʪʩʷ ʩʣʫʯʘʡʥʳʝ ʚʝʢʪʦʨʳ ʩʣʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ 

ʧʦʩʪʝʧʝʥʥʦ ʢʦʥʩʪʨʫʠʨʫʶʪʩʷ (ʦʙʫʯʘʶʪʩʷ), ʢʘʢ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʚʝʩʘʤʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

2. ɺʤʝʩʪʦ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʝʢʪʦʨʦʚ ʩʣʦʚ 

ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʫʯʝʥʥʳʝ ʚʝʢ-

ʪʦʨʳ ʩʣʦʚ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʷʚʣʷ-

ʝʪʩʷ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ, ʪʘʢ ʢʘʢ ʥʝ ʚ ʢʘʞʜʦʡ ʟʘʜʘʯʝ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʯʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥ-

ʥʳʭ, ʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʫʯʝʥʥʳʝ ʧʣʦʪʥʳʝ ʚʝʢʪʦʨʳ 

ʥʘʭʦʜʷʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʠ ʠʤʝʶʪ ʦʯʝʥʴ ʙʦʣʴ-

ʰʦʡ ʦʙʲʸʤ (ʥʘʧʨʠʤʝʨ, Glove ʠʣʠ Word2Vec). 

ʀʜʝʘʣʴʥʦʝ ʚʝʢʪʦʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʣʦʚ ʜʣʷ 

ʤʦʜʝʣʠ ʘʥʘʣʠʟʘ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʦʢʨʘʩʢʠ ʦʪʟʳʚʦʚ ʢ 

ʬʠʣʴʤʘʤ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʠʜʝʘʣʴʥʦʛʦ ʚʝʢʪʦʨ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʤʦʜʝʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʶʨʠ-

ʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʚʘʞʥʦʩʪʴ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʨʘʟʣʠʯʥʘ ʜʣʷ 

ʨʘʟʥʳʭ ʟʘʜʘʯ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʘ-

ʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʫʤ-

ʥʳʤ ʦʙʫʯʘʪʴ ʥʦʚʦʝ ʚʝʢʪʦʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʣʦʚ 

ʜʣʷ ʢʘʞʜʦʡ ʥʦʚʦʡ ʟʘʜʘʯʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʦʪ ʧʦʜʭʦʜ ʢ ʚʝʢʪʦʨʠʟʘʮʠʠ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ ʜʘʸʪ 

ʥʘʠʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. ʆʙʘ 

ʧʦʜʭʦʜʘ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʘʨʭʠʪʝʢʪʫʨʫ ʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʳʝ ʰʘʛʠ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦ-

ʚʳʭ ʜʘʥʥʳʭ 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ 

ʜʣʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ 

(ʥʘ ʧʨʠʤʝʨʝ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʢʦʤʤʝʥʪʘʨʠʝʚ): 

1. ɿʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʩ ʚʦʟʤʦʞʥʳʤ ʠʭ ʩʦʭʨʘʥʝ-

ʥʠʝʤ ʚ ʬʘʡʣ ʠʣʠ ʙʘʟʫ ʜʘʥʥʳʭ (ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʤʦʛʫʪ 

ʠʟʤʝʥʠʪʴʩʷ ʠʣʠ ʩʪʘʪʴ ʥʝʜʦʩʪʫʧʥʳʤʠ). 

2. ʋʜʘʣʝʥʠʝ ʣʠʰʥʠʭ ʩʠʤʚʦʣʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʦʚʦʩʪʝʡ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʤʘʡʣʳ ʠ 

ʵʤʦʜʟʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʫʪ ʣʠʰʥʠʤʠ ʠ ʤʦʛʫʪ ʚ 

ʢʦʥʮʝ ʢʦʥʮʦʚ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʦʙʫʯʝʥʠʶ ʤʦʜʝʣʠ. ɸ 

ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʦʤʤʝʥʪʘʨʠʝʚ ʧʦ ʵʤʦʮʠʦʥʘʣʴ-

ʥʦʡ ʦʢʨʘʩʢʝ ʩʤʘʡʣʳ ʠ ʵʤʦʜʟʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʢʣʶ-

ʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

3. ʇʨʠʚʝʜʝʥʠʝ ʪʝʢʩʪʘ ʚ ʝʜʠʥʳʡ ʬʦʨʤʘʪ. ʅʘʧʨʠ-

ʤʝʨ, ʧʨʠʚʝʜʝʥʠʝ ʚ ʥʠʞʥʠʡ ʨʝʛʠʩʪʨ, ʯʪʦʙʳ ʦʜʠʥʘʢʦ-

ʚʳʝ ʩʣʦʚʘ ʩ ʨʘʟʥʳʤ ʨʝʛʠʩʪʨʦʤ ʥʝ ʦʪʣʠʯʘʣʠʩʴ (ʪʘʢ 

ʢʘʢ ʦʪʣʠʯʠʡ ʚ ʩʝʤʘʥʪʠʢʝ ʫ ʥʠʭ ʥʝʪ). 

4. ʋʜʘʣʝʥʠʝ çʩʪʦʧ-ʩʣʦʚè. ʉʪʦʧ-ʩʣʦʚʘ ï ʵʪʦ 

ʩʣʦʚʘ, ʥʝ ʥʝʩʫʱʠʝ ʩʤʳʩʣʘ ʚ ʨʘʤʢʘʭ ʟʘʜʘʯʠ, ʫʜʘʣʝ-

ʥʠʝ ʢʦʪʦʨʳʭ ʜʘʩʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʢʘʯʝ-

ʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ ʥʦʚʦʩʪʝʡ ʩʣʦʚʘ çʷè, çʦʥè, çʛʜʝè, çʥʘʧʨʠʤʝʨè 

ʠ ʪ.ʧ. ʥʝ ʥʝʩʫʪ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʠ ʠʭ ʤʦʞʥʦ ʟʘ-

ʧʨʦʩʪʦ ʫʜʘʣʠʪʴ, ʥʝ ʦʧʘʩʘʷʩʴ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ. 

5. ʇʨʠʚʝʜʝʥʠʝ ʩʣʦʚ ʢ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ. ɼʘʥ-

ʥʳʡ ʰʘʛ ʥʫʞʝʥ, ʯʪʦʙʳ ʩʝʤʘʥʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʝ 

ʩʣʦʚʘ ʙʳʣʠ ʚ ʦʜʥʦʡ ʬʦʨʤʝ, ʪʘʢ ʢʘʢ ʨʘʟʜʝʣʝʥʠʝ ʩʝ-

ʤʘʥʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʭ ʩʣʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦ-

ʪʝʨʝ ʢʘʯʝʩʪʚʘ. ʆʜʥʘʢʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʢʦʥʪʝʢʩʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʦʚʦ-

ʩʪʝʡ ʧʦ ʪʝʤʘʤ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʩʣʦʚʦ 

çʩʪʨʘʰʥʦè ʚ çʩʪʨʘʰʥʳʡè, ʪʘʢ ʢʘʢ ʵʪʠ ʜʚʘ ʩʣʦʚʘ ʚ 

ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʠʤʝʶʪ ʦʜʠʥ ʩʤʳʩʣ.  

6. ɺʝʢʪʦʨʠʟʘʮʠʷ ʪʝʢʩʪʘ (ʧʨʷʤʦʝ ʢʦʜʠʨʦʚʘʥʠʝ 

ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʦʪʥʳʭ ʚʝʢʪʦʨʦʚ ʩʣʦʚ). 

7. ʈʘʟʜʝʣʝʥʠʝ ʚʳʙʦʨʢʠ ʥʘ ʥʘʙʦʨʳ ʜʘʥʥʳʭ. ʊʝ-

ʩʪʦʚʘʷ ʚʳʙʦʨʢʘ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʜʣʷ 

ʦʮʝʥʢʠ. ʄʦʜʝʣʴ ʥʝ ʜʦʣʞʥʘ ʚʠʜʝʪʴ ʪʝʩʪʦʚʫʶ ʚʳ-

ʙʦʨʢʫ ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪ-

ʨʦʚ ʠ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʚʝʨʦʯʥʫʶ ʚʳʙʦʨʢʫ. 

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʠʣ ʦʪʙʨʦʩʠʪʴ ʣʠʰʥʝʝ ʚ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʩʦʚʤʝʩʪʠʪʴ ʦʜʠʥʘʢʦʚʳʝ ʩʣʦʚʘ 

ʨʘʟʥʦʡ ʬʦʨʤʳ ʧʫʪʸʤ ʥʦʨʤʘʣʠʟʘʮʠʠ ʠ ʚʝʢʪʦʨʠʟʦ-

ʚʘʪʴ ʪʝʢʩʪ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥ ʤʝʪʦʜ ʦʙʨʘ-

ʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʤʘ-

ʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʰʘʛʠ 

ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-

ʛʨʘʤʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚʳʭ 

ʜʘʥʥʳʭ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʣ-

ʛʦʨʠʪʤ ʚʝʢʪʦʨʠʟʘʮʠʠ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʩʫʱʝ-

ʩʪʚʝʥʥʦ (ʚ 100-500 ʨʘʟ) ʩʦʢʨʘʪʠʪʴ ʦʙʲʸʤ ʪʨʝʙʫʝʤʦʡ 

ʧʘʤʷʪʠ. 
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PROMOTION OF PRECIOUS METALS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ, ʦ ʤʘʩʪʝʨʩʪʚʝ ʨʝʤʝʩʣʝʥʥʠʢʦʚ, 

ʶʚʝʣʠʨʥʳʝ ʠʟʜʝʣʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʦʙʠʨʦʚʘʥʠʝ ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ. 

Abstract 

In this paper, a comparative analysis of jewelry, on the skill of artisans, jewelry in the production and probing 

of precious metals. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʖʚʝʣʠʨʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʢʫʣʴʪʫʨʘ, ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ, ʠʩʢʫʩʩʪʚʘ, ʢʣʝʡʤʦ, ʫʢʨʘʰʝ-

ʥʠʷ, ʧʨʦʙʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

Keywords: Jewelry art, culture, metalworking, art, brand, jewelry, sample, industry. 

 

ʖʚʝʣʠʨʥʦʝ ʠʩʢʫʩʩʪʚʦ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ 

ʦʙʣʘʩʪʴʶ ʥʘʨʦʜʥʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʦʥʦ 

ʧʦʤʦʛʘʝʪ ʨʘʩʢʨʳʪʴ ʠʜʝʡʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʝ ʠʜʝʘʣʳ 

ʣʶʜʝʡ ʧʨʦʰʣʳʭ ʵʧʦʭ. ʋʢʨʘʰʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʤʘʩʪʝʨʩʪʚʝ ʨʝʤʝʩʣʝʥʥʠʢʦʚ, ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʝʭʥʠʢʝ ʦʙʨʘʙʦʪʢʠ 

ʤʝʪʘʣʣʦʚ ʠ ʢʘʤʥʷ, ʚʳʨʘʞʘʶʪ ʩʪʠʣʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʩʢʫʩʩʪʚʘ ʩʚʦʝʡ ʵʧʦʭʠ. ʂʘʢ ʠ ʢʘʞʜʳʡ ʚʠʜ ʠʩʢʫʩ-

ʩʪʚʘ, ʶʚʝʣʠʨʥʦʝ ʦʙʣʘʜʘʝʪ ʩʚʦʠʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʯʝʨʪʘʤʠ. ʖʚʝʣʠʨʳ ʨʘʙʦʪʘʣʠ ʩ ʨʘʟʥʳʤʠ ʤʘʪʝʨʠʘ-

ʣʘʤʠ: ʩʝʨʝʙʨʦ, ʟʦʣʦʪʦ ʠ ʜʨ. ʂ ʤʘʪʝʨʠʘʣʘʤ, ʠʩʧʦʣʴ-

ʟʫʝʤʳʤ ʚ ʶʚʝʣʠʨʥʦʤ ʜʝʣʝ, ʦʪʥʦʩʷʪʩʷ ʤʝʪʘʣʣʳ ʠ ʠʭ 

ʩʧʣʘʚʳ, ʶʚʝʣʠʨʥʳʝ ʢʘʤʥʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ [2, ʩ. 79]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʩʫʜʘʨʩʪʚʦ ʪʱʘʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʭʦʜʦʚʘʥʠʷ ʜʨʘʛʦ-

ʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʜʨʘ-

ʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʧʣʘʚʳ, ʚ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʠ ʦʧʨʝʜʝʣʠʣʘʩʴ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʳʷʚʣʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʯʠʩʪʦʛʦ ʜʨʘʛʦʮʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʥʘʭʦʜʷ-

ʱʝʛʦʩʷ ʚ ʩʧʣʘʚʝ. ʆʩʦʙʝʥʥʦ ʦʯʝʥʴ ʫʜʦʙʥʳʤ ʷʚʠʣʦʩʴ 

ʩʪʘʚʠʪʴ ʢʣʝʡʤʦ ʥʘ ʪʝ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚ 

ʩʝʙʝ ʜʨʘʛʦʮʝʥʥʳʡ ʤʝʪʘʣʣ. ʀʟʛʦʪʦʚʣʝʥʥʦʝ ʠʟʜʝʣʠʝ 

ʢʣʝʡʤʠʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʫʶ 

ʠʤʝʥʥʦ ʯʘʩʪʴ ʩʧʣʘʚʘ ʩʦʜʝʨʞʠʪ ʜʨʘʛʦʮʝʥʥʳʡ ʤʝ-

ʪʘʣʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʣʷʣʠ ʢʦʥʪʨʦʣʴ ʨʘʩʭʦ-

ʜʦʚ ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ ʩʥʘʯʘʣʘ ʚ ɿʘʧʘʜʥʦʡ ɽʚ-

ʨʦʧʝ, ʘ ʫʞʝ ʧʦʪʦʤ ʠ ʚ ʈʦʩʩʠʠ. ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʥʘʯʘʪʴ 

ʢʣʝʡʤʠʪʴ ʠʟʜʝʣʠʷ ʝʛʦ ʧʨʦʙʦʚʘʣʠ ʥʘ çʚʟʨʝʟè ʠ ʥʘ 

çʧʦʞʝʛè, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʯʠ-

ʩʪʦʛʦ ʜʨʘʛʦʮʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʩʧʣʘʚʝ, ʦʪʩʶʜʘ ʠ ʧʦʷʚʠʣʩʷ ʪʝʨʤʠʥ çʧʨʦʙʘè. 

ʈʘʥʴʰʝ ʩʯʠʪʘʣʦʩʴ ʪʦ, ʯʪʦ ʩʪʘʚʠʪʴ ʢʣʝʡʤʦ ʥʘ ʠʟ-

ʜʝʣʠʷʭ ʠʟ ʜʨʘʛʦʮʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʈʦʩʩʠʠ ʚʦʟʥʠʢʣʦ 

ʚ 1700 ʛʦʜʫ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʠʟʜʘʣʠ ʫʢʘʟ ʇʝʪʨʘ 1. ʅʦ 

ʚʩʝ, ʧʦ ʠʪʦʛʘʤ ʨʘʙʦʪʳ ʤʥʦʛʠʭ ʣʝʪ, ʨʫʩʩʢʠʝ ʫʯʝʥʳʝ 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʩʘʤʳʡ ʧʝʨʚʳʡ ʫʢʘʟ ʦ 

ʢʣʝʡʤʝʥʠʠ ʠʟʜʝʣʠʷ ʚʦʟʥʠʢ ʚ 1613 ʛʦʜʫ. ʋʢʘʟ ʇʝʪʨʘ 

1 ʫʩʪʘʥʘʚʣʠʚʘʣ ʢʣʝʡʤʘ ʟʦʣʦʪʳʭ ʠ ʩʝʨʝʙʨʷʥʳʭ ʠʟʜʝ-

ʣʠʡ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʣʠ ʧʦ 4 ʚʠʜʘ ʧʨʦʙ ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʠʟ ʵʪʠʭ ʠʟʜʝʣʠʡ, ʠ ʚʚʦʜʠʣ ʥʘʜʟʦʨ ʟʘ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴʶ ʤʘʩʪʝʨʦʚ ʠ ʪʦʨʛʦʚʮʝʚ. ʆʪʤʝʪʠʤ, ʯʪʦ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʧʨʦʙ ʙʳʣʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʟʦʣʦʪʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ʧʨʦʙʳ: 

¶ 1 ʧʨʦʙʘ - çʚʳʰʝ ʯʝʨʚʦʥʥʦʛʦè, 

¶ 2 ʧʨʦʙʘ - çʧʨʦʪʠʚ ʯʝʨʚʦʥʥʦʛʦè, 

¶ 3 ʠ 4 ʧʨʦʙʳ - çʥʠʞʝ ʯʝʨʚʦʥʥʦʛʦè. 

ɼʘʣʝʝ ʙʳʣʠ ʠʟʜʘʥʳ ʧʨʦʙʠʨʥʳʝ ʫʩʪʘʚʳ, ʢʦʪʦ-

ʨʳʝ ʚʚʝʣʠ ʮʠʬʨʦʚʳʝ ʧʨʦʙʳ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʯʠʩʪʦʛʦ ʜʨʘʛʦʮʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʩʦʜʝʨʞʘʱʝʛʦʩʷ 

ʚ ʩʧʣʘʚʝ ʚ ʟʦʣʦʪʥʠʢʦʚʦʤ ʠʟʤʝʨʝʥʠʠ, ʛʜʝ 1 ʟʦʣʦʪʥʠʢ 

ʙʳʣ ʨʘʚʝʥ 4,26 ʛʨʘʤʤʘʤ. ʂ ʧʨʠʤʝʨʫ, 56 ʧʨʦʙʘ ʚ ʟʦ-

ʣʦʪʝ ʦʧʨʝʜʝʣʷʣʘ, ʯʪʦ ʥʘ ʬʫʥʪ, ʪ.ʝ. ʥʘ 96 ʟʦʣʦʪʥʠʢʦʚ 

ʩʧʣʘʚʘ ʧʨʠʭʦʜʠʪʩʷ 56 ʟʦʣʦʪʥʠʢʦʚ ʯʠʩʪʦʛʦ ʟʦʣʦʪʘ, ʘ 

96 ʧʨʦʙʘ ʫʢʘʟʳʚʘʣʘ, ʯʪʦ ʧʨʠʤʝʥʝʥ ʤʝʪʘʣʣ 100% ʯʠ-

ʩʪʦʪʳ. ɿʦʣʦʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʈʦʩʩʠʠ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʧʨʦʙ:  

¶ ʟʦʣʦʪʦ: 34, 48, 56, 72, 82, 92; 

¶ ʩʝʨʝʙʨʦ: 72, 76, 84, 88. 

ɺ 1927 ʛʦʜʫ ʟʦʣʦʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʧʨʦʙ ʧʝʨʝ-

ʰʣʘ ʥʘ ʤʝʪʨʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʝʜʠʥʠʮ, ʚ ʢʦʪʦʨʦʡ ʢʦ-

ʣʠʯʝʩʪʚʦ ʯʠʩʪʦʛʦ ʜʨʘʛʦʮʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʦʧʨʝʜʝʣʷ-

ʣʦʩʴ ʚ ʛʨʘʤʤʘʭ ʥʘ ʢʠʣʦʛʨʘʤʤ ʩʧʣʘʚʘ. ʂ ʧʨʠʤʝʨʫ, 

583 ʧʨʦʙʘ ʚ ʟʦʣʦʪʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʯʪʦ 1 ʢʠʣʦʛʨʘʤʤ 

ʩʧʣʘʚʘ ʩʦʜʝʨʞʠʪ 583 ʛʨʘʤʤʘ ʯʠʩʪʦʛʦ ʟʦʣʦʪʘ, ʘ ʝʩʣʠ 

ʧʨʝʜʩʪʘʚʠʪʴ ʵʪʦ ʚ ʧʨʦʮʝʥʪʘʭ, ʪʦ ʩʧʣʘʚ ʩʦʜʝʨʞʠʪ - 

58,3% ʟʦʣʦʪʘ. 

ɼʣʷ ʶʚʝʣʠʨʥʦʡ ʦʪʨʘʩʣʠ ʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʧʨʦʙ ʦʪʨʘʞʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʧʨʦʙ: 

¶ ʜʣʷ ʟʦʣʦʪʘ: 375, 500, 583, 750, 958;  

¶ ʜʣʷ ʩʝʨʝʙʨʘ: 750, 800, 875 ʠ 916;  

¶ ʜʣʷ ʧʣʘʪʠʥʳ: 950;  

¶ ʜʣʷ ʧʘʣʣʘʜʠʷ: 500, 850. 
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ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʢʣʝʡʤʝʥʠʝ ʟʦʣʦ-

ʪʳʭ ʠʟʜʝʣʠʡ ʚʳʧʦʣʥʷʶʪ 333 ʠ 585 ʧʨʦʙʘʤʠ. ʆʪʤʝ-

ʪʠʤ ʪʦ, ʯʪʦ ʚ ʈʦʩʩʠʠ 333 ʧʨʦʙʘ ʫʩʪʘʚʣʝʥʘ ɻʆʉʊʦʤ, 

ʭʦʪʷ ʫ ʥʘʩ ʥʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʟʦʣʦʪʳʝ ʠʟʜʝʣʠʷ ʜʘʥ-

ʥʦʡ ʧʨʦʙʳ. ɼʨʫʛʠʝ ʩʪʨʘʥʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʟʦʣʦʪʳʭ 

ʠʟʜʝʣʠʡ ʢʘʨʘʪʥʫʶ ʩʠʩʪʝʤʫ ʧʨʦʙ, ʚʳʯʠʩʣʝʥʠʝ ʢʦʪʦ-

ʨʦʡ ʧʨʠʥʷʪʦ ʚʝʩʪʠ ʦʪ 24 ʝʜʠʥʠʮ ʩʧʣʘʚʘ. ʂ ʧʨʠʤʝʨʫ, 

ʟʦʣʦʪʘʷ ʧʨʦʙʘ ʚ 14 ʢʘʨʘʪ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ 24 ʝʜʠ-

ʥʠʮʳ ʩʧʣʘʚʘ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ 14 ʝʜʠʥʠʮ ʯʠʩʪʦʛʦ ʟʦ-

ʣʦʪʘ. 

ɽʩʣʠ ʩʦʧʦʩʪʘʚʠʪʴ ʢʘʨʘʪʥʫʶ ʠ ʟʦʣʦʪʥʠʢʦʚʫʶ 

ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʪʦ, ʯʪʦ ʢʘʨʘʪʥʘʷ ʧʨʦʙʘ 

ʩʦʩʪʘʚʣʷʝʪ ʯʝʪʚʝʨʪʫʶ ʯʘʩʪʴ ʟʦʣʦʪʥʠʢʦʚʦʡ. ʊʘʢ, ʚ 

ʢʘʨʘʪʥʦʡ ʧʨʦʙʝ ʩʘʤʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ 24 ʧʨʦʙʘ, ʘ ʚ 

ʟʦʣʦʪʥʠʢʦʚʦʡ ï 9,6, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʚʳʧʦʣ-

ʥʠʪʴ ʧʝʨʝʚʦʜ ʢʘʨʘʪʥʦʡ ʧʨʦʙʳ ʚ ʟʦʣʦʪʥʠʢʦʚʫʶ, ʜʦ-

ʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʝʩʪʠ ʝʝ ʫʤʥʦʞʝʥʠʝ ʥʘ 4. ʂ ʧʨʠʤʝʨʫ, 

ʢʘʨʘʪʥʘʷ-14 ʍ 4 ï ʟʦʣʦʪʥʠʢʦʚʘʷ = 56, ʢʘʨʘʪʥʘʷ ï 18 

ʍ 4 ï ʟʦʣʦʪʥʠʢʦʚʘʷ = 72. 

ɸ ʚʦʪ ʩʦʧʦʩʪʘʚʠʪʴ ʢʘʨʘʪʥʫʶ ʠ ʤʝʪʨʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ. ʊʘʢ, ʜʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʙʳʣʦ ʫʜʦʙʥʝʡ, ʥʫʞʥʦ ʚʳʚʝʩʪʠ ʧʦʩʪʦʷʥʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ, ʦʥ ʧʦʤʦʞʝʪ ʚ ʧʝʨʝʚʦʜʝ ʢʘʨʘʪʥʦʡ 

ʧʨʦʙʳ ʚ ʤʝʪʨʠʯʝʩʢʫʶ ʠ ʥʘʦʙʦʨʦʪ. ʉʦʦʪʥʦʰʝʥʠʝ 

ʥʘʠʙʦʣʴʰʝʡ ʢʘʨʘʪʥʦʡ ʧʨʦʙʳ ʠ ʥʘʠʙʦʣʴʰʝʡ ʟʦʣʦʪ-

ʥʠʢʦʚʦʡ ʧʨʝʜʩʪʘʚʣʝʥʦ, ʢʘʢ 24:1000, ʣʠʙʦ 0,024. 

ʊʘʢ, ʯʠʩʣʦ 0,024 ʠ ʩʪʘʥʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʝʨʝʚʦʜʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʢʘʨʘʪʥʫʶ ʧʨʦʙʫ ʚ 

ʤʝʪʨʠʯʝʩʢʫʶ ʥʝʦʙʭʦʜʠʤʦ ʢʘʨʘʪʥʫʶ ʧʨʦʙʫ ʨʘʟʜʝ-

ʣʠʪʴ ʥʘ 0,024, ʘ ʚʦʪ, ʯʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʤʝʪʨʠʯʝʩʢʫʶ 

ʚ ʢʘʨʘʪʥʫʶ ʧʨʦʙʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʫʤʥʦʞʝ-

ʥʠʝ ʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʙʳ ʥʘ 0,024. ʂ ʧʨʠʤʝʨʫ, ʢʘʨʘʪ-

ʥʘʷ - 18:0,024 - ʤʝʪʨʠʯʝʩʢʘʷ = 750, ʤʝʪʨʠʯʝʩʢʘʷ - 

500 X 0,024 - ʢʘʨʘʪʥʘʷ = 12. 

ʊʘʢʞʝ ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʤʝʥʠʤ ʠ ʜʣʷ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʟʦʣʦʪʥʠʢʦʚʦʡ ʠ ʤʝʪʨʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤ. ʉʦʦʪʥʦʰʝʥʠʝ ʥʘʠʙʦʣʴʰʝʡ ʟʦʣʦʪʥʠʢʦʚʦʡ 

ʧʨʦʙʳ ʢ ʥʘʠʙʦʣʴʰʝʡ ʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʙʳ ʚʳʛʣʷʜʠʪ 

ʪʘʢ: 96:1000. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʵʬʬʠʮʠʝʥʪ ʙʫʜʝʪ - 

0,096. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʟʦʣʦʪʥʠʢʦʚʫʶ 

ʧʨʦʙʫ ʚ ʤʝʪʨʠʯʝʩʢʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʝʣʠʪʴ ʝʝ ʥʘ 

ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. ʂ ʧʨʠʤʝʨʫ, ʟʦʣʦʪʥʠʢʦʚʘʷ - 

72:0,096 ï ʤʝʪʨʠʯʝʩʢʘʷ = 750, ʣʠʙʦ ʥʘʦʙʦʨʦʪ, ʜʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʤʝʪʨʠʯʝʩʢʫʶ ʚ ʟʦʣʦʪʥʠʢʦʚʫʶ 

ʧʨʦʙʫ ʥʝʦʙʭʦʜʠʤʦ ʤʝʪʨʠʯʝʩʢʫʶ ʧʨʦʙʫ ʫʤʥʦʞʠʪʴ 

ʥʘ 0,096. ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʙ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʠ-

ʩʪʝʤʘʭ ʫʢʘʟʘʥʦ ʚ ʪʘʙʣ.1 [1, ʩ. 53]. 

ʊʘʙʣʠʮʘ 1. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʙ ʠʟʜʝʣʠʡ ʠʟ ʜʨʘʛʦʮʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ. 

ʄʝʪʨʠʯʝʩʢʘʷ ɿʦʣʦʪʥʠʢʦʚʘʷ ʂʘʨʘʪʥʘʷ ʇʨʠʤʝʯʘʥʠʝ 

333 -  

ɿʦʣʦʪʦ ʵʪʦʡ ʧʨʦʙʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʟʫʙʦʧʨʦʪʝʟʥʦʡ ʪʝʭʥʠʢʝ 

 

ʇʨʦʙʘ ʯʠʩʪʦʛʦ ʟʦʣʦʪʘ. 1000-ʷ ʧʨʦʙʘ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʥʦʡ 

375 36 9 

500 48  

583 56 14 

750 72 18 

916 88 22 

   

958 92  

999,9 (1000) 96 24 

 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʦʙ ʙʳʣʠ ʦʨ-

ʛʘʥʠʟʦʚʘʥʳ ʠʥʩʧʝʢʮʠʠ ʧʨʦʙʠʨʥʦʛʦ ʥʘʜʟʦʨʘ, ʢʦʪʦ-

ʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʧʨʦʙʠʨʦʚʘʥʠʝ ʠ ʢʣʝʡʤʝʥʠʝ ʠʟʜʝʣʠʡ 

ʠʟ ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ. ʀʥʩʧʝʢʮʠʷ ʧʨʦʙʠʨʥʦʛʦ 

ʥʘʜʟʦʨʘ - ʘʨʙʠʪʨʘʞʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʨʝʰʘʶʱʘʷ ʚʩʝ 

ʩʧʦʨʥʳʝ ʚʦʧʨʦʩʳ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʫʩʪʘ-

ʥʦʚʣʝʥʠʶ ʧʨʦʙ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʠʟʜʝʣʠʷ, ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʠʟ 

ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ, ʜʦʣʞʥʳ ʢʣʝʡʤʠʪʴʩʷ ʠʟʤʝʥ-

ʥʠʢʦʤ (ʢʣʝʡʤʦʤ) ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ 

ʤʦʛʫʪ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥʳ ʥʘ ʧʨʦʙʠʨʦʚʘʥʠʝ ʠ ʢʣʝʡʤʝ-

ʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ɿʥʘʢʦʤ ʚ ʀʥʩʧʝʢʮʠʶ ʧʨʦ-

ʙʠʨʥʦʛʦ ʥʘʜʟʦʨʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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1990. 

2. ɸʙʜʫʣʣʘʝʚ ʊ., ʌʘʭʨʝʜʜʠʥʦʚʘ ɼ., ʍʘʢʠʤʦʚ 
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ʂʦʚʘʣʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʄʘʛʠʩʪʨ ʚʪʦʨʦʛʦ ʢʫʨʩʘ 

ʂʘʬʝʜʨʘ çʉʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷè 

ʌʘʢʫʣʴʪʝʪ ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʕ. ɹʘʫʤʘʥʘ  

(ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 
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RISK ASSESSMENT OF INFORMATION SECURITY INFRINGEMENT ON THE EXAMPLE OF A 

BANK  

 

ɸʥʥʦʪʘʮʠʷ 

ʆʧʠʨʘʷʩʴ ʥʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʠʟʦʰʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʝʯʥʷ, ʢʘʩʘʶʱʠʭʩʷ ʨʠʩʢʦʚ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʊʘʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʧʦʣʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩ ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʫʛʨʦʟ ʜʣʷ ʤʥʦʛʠʭ ʙʘʥʢʦʚ. ʄʦʜʝʣʠ ʫʛʨʦʟ ʚ ʦʩʥʦʚʥʳʭ ʤʝʪʦ-

ʜʠʢʘʭ ʧʦ ʦʮʝʥʢʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʚ ʦʮʝʥʢʘʭ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʵʬʬʝʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʥ-

ʢʦʚʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʟʦʙʨʘʥʘ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʨʦʣʠ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʩʠʩʪʝʤ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʩʢʨʳʪʳ ʢʘʢ 

ʩʦʜʝʨʞʘʥʠʝ, ʪʘʢ ʠ ʩʫʱʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʚʷʟʠ, ʢʘʩʘʶʱʝʡʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʙʘʥʢʘ, ʘ 

ʪʘʢʞʝ ʧʨʠʥʠʤʘʝʤʳʤʠ ʤʝʨʘʤʠ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

Abstract 

Relying on an interdisciplinary analysis, a list has been formed concerning the security risks of information 

activities of banking organizations. Such components may well be used to build a threat model for many banks. 

Threat models in the main methods for assessing the quantitative effectiveness of systems related to information 

security, as well as in assessing the impact of information security on the effective operation of banking organiza-

tions. This article discusses the scientific and practical importance of developing methods for assessing the role, 

as well as the importance of information security systems. Both the content and the essence of the existing connec-

tion regarding the effectiveness of the bank's actions, as well as the measures taken on information security, are 

fully disclosed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʧʘʩʥʦʩʪʴ; ʙʘʥʢʦʚʩʢʘʷ ʩʬʝʨʘ; ʬʠʥʘʥʩʳ; ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ; ʧʦʢʘ-

ʟʘʪʝʣʠ; ʵʢʩʧʝʨʪ; ʦʨʠʝʥʪʠʨʳ; ʜʝʷʪʝʣʴʥʦʩʪʴ; ʠʥʬʦʨʤʘʮʠʷ; ʩʫʱʥʦʩʪʴ; ʧʨʦʛʨʘʤʤʘ; ʢʦʣʠʯʝʩʪʚʦ; ʠʥʬʦʨʤʘ-

ʪʠʟʘʮʠʷ. 

Keywords: security; banking; finance; efficiency; sustainability; indicators; expert; benchmarks; activity; 

information; essence; program; quantity; information. 

 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʝʥʦ ʥʘ ʦʙʲʝʢʪʠʚʥʦʩʪʴ 

ʦʮʝʥʦʢ ʨʠʩʢʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʦʟʚʦʣʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʚʳʩʪʨʦʠʪʴ ʩʠʩʪʝʤʥʦ ʨʘʙʦʪʫ ʚ ʙʘʥʢʦʚʩʢʦʡ 

ʩʬʝʨʝ, ʢʘʩʘʶʱʫʶʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ, ʥʦ ʪʘʢʞʝ ʠ ʧʨʠʚʣʝʯʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʨʫʢʦʚʦ-

ʜʷʱʠʭ ʜʦʣʞʥʦʩʪʝʡ ʵʪʦʛʦ ʙʘʥʢʘ ʢ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. 

ɺʝʜʴ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʧʦ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʥʘʰʠ ʜʥʠ ʥʫʞʜʘʝʪʩʷ ʢʘʢ ʚ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ, ʪʘʢ ʠ ʚ ʧʦʜʜʝʨʞʢʝ, ʠʩʭʦʜʷ-

ʱʝʡ ʩʦ ʩʪʦʨʦʥʳ ʫʯʨʝʜʠʪʝʣʝʡ ʙʘʥʢʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʜʠʨʝʢʪʦʨʦʚ, ʦʨʛʘʥʦʚ ʧʦ ʠʩʧʦʣʥʝ-

ʥʠʶ. 

ʄʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʳ ʫʪʚʝʨ-

ʞʜʘʶʪ, ʯʪʦ ʥʘʣʠʯʠʝ ʚ ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠ-

ʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʨʠʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʧʦʩʦʙʥʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʠʪʴ ʙʘʥʢʦʚʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʚ ʥʘʰʠ ʜʥʠ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦ-

ʧʨʦʩ, ʢʘʩʘʶʱʠʡʩʷ ʦʙʣʠʢʫ ʩʠʩʪʝʤ, ʝʛʦ ʩʦʩʪʘʚʝ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʩʠ-

ʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʧʦʩʦʙʥʦ ʜʦ-

ʩʪʠʛʘʪʴ ʧʦʨʷʜʢʘ 20 ʧʨʦʮʝʥʪʦʚ ʩʪʦʠʤʦʩʪʠ ʚʩʝʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʘʥʢʘ. 

ʋʯʠʪʳʚʘʷ ʵʪʦ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʦʟʜʘ-

ʥʠʝ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʚʣʦʞʝʥʠʷ, ʘ ʵʪʦ ʚ ʩʚʦʶ 
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ʦʯʝʨʝʜʴ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʦʩʥʦʚʘʥʦ ʥʘʜʣʝʞʘʱʠʤ ʦʙ-

ʨʘʟʦʤ ʚ ʚʳʰʝʩʪʦʷʱʠʭ ʠʥʩʪʘʥʮʠʷʭ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ ʜʘʥʥʳʡ ʤʝʪʦʜ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠ-

ʩʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʘʥʢʦʚ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʉʦʟʜʘʥʠʝ ʙʶʜʞʝʪʘ ʧʦʜʨʘʟʜʝ-

ʣʝʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦ-

ʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ, ʥʝ ʚʥʠʢʘʷ ʚ ʛʣʫ-

ʙʦʢʠʡ ʥʘʫʯʥʳʡ ʘʥʘʣʠʟ. 

ʆʙʳʯʥʦ, ʬʠʥʘʥʩʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʘʥʢʘ, 

ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ, ʢʦʤʧʝʪʝʥʮʠʠ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʣʞʥʦʩʪʝʡ 

ʩʣʫʞʙ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʝʢʣʘʤʥʳʝ ʫʩʠʣʠʷ 

ʢʦʤʧʘʥʠʠ, ʧʨʦʜʚʠʛʘʶʱʠʝ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʨʳʥʢʝ, ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶ-

ʱʠʤʠ. ʋʯʠʪʳʚʘʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦ-

ʙʣʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʥʘʫʯʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʧʨʦʙʣʝʤʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʤʝʨ 

ʚʣʠʷʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚ ʥʝ ʥʘʰʣʘ ʰʠʨʦʢʦʛʦ 

ʦʩʚʝʱʝʥʠʷ.  

ʇʨʝʞʜʝ ʯʝʤ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʘʥʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʦʮʝʥʢʫ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʧʨʝʜʩʪʦʷʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʧʘʨʘʤʝʪʨʫ çʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʩʪʦʠʤʦʩʪʴè. ʕʪʦ ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʘ, ʦʩʥʘʱʝ-

ʥʠʝ ʪʝʭʥʠʢʠ, ʇʆ, ʘ ʪʘʢʞʝ ʩʘʤʘ ʩʪʦʠʤʦʩʪʴ ʩʠʩʪʝʤʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʙʘʥʢʘ ʠ ʙʘʥʢʘ, ʠʤʝʶʱʝʛʦ ʬʝʜʝʨʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʙʫʜʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. ɺ ʜʘʥʥʦʡ ʩʚʷʟʠ 

ʪʘʢʞʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʬʘʢʪ ʩʦʟʜʘʥʠʷ ʤʝʪʦʜʠʢʠ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʄʝʪʦʜʠʢʫ ʎɹ ʈʌ, ʢʦʪʦʨʘʷ ʢʘʩʘ-

ʝʪʩʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʥʘʨʫʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʈʉ ɹʈ ʀɹɹʉ-2.2-2009), ʚʳʜʝʣʝʥʳ 7 

ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʥʘʩʯʠʪʳʚʘʶʪ 40 ʨʠʩʢʦʚ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘ-

ʚʠʩʷʪ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ ʠʣʠ ʞʝ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʝʨʝʯʥʷ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʨʝʙʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʬʘʢ-

ʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩʦʟʜʘʥʠʶ ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ 

ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ɻʆʉʊ-

ʈ 51275- 99 çɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʲʝʢʪ ʠʥʬʦʨ-

ʤʘʪʠʟʘʮʠʠ. ʌʘʢʪʦʨʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʠʥʬʦʨʤʘ-

ʮʠʶè), ʘ ʦʥʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʨʘʜʠʨʫʶʪʩʷ ʥʘ 

ʢʣʘʩʩʳ: ʦʙʲʝʢʪʠʚʥʳʝ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ, ʚʥʫʪʨʝʥʥʠʝ 

ʠ ʚʥʝʰʥʠʝ.  

ɺʦ ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠʜʘʝʪʩʷ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ 4 ʢʘʪʝʛʦʨʠʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭè: 

1 ï ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʨʘʩʦ-

ʚʦʡ, ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʚʟʛʣʷʜʦʚ, ʨʝʣʠʛʠʦʟʥʳʭ ʠ ʬʠʣʦʩʦʬʩʢʠʭ ʫʙʝʞʜʝʥʠʡ, 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ, ʠʥʪʠʤʥʦʡ ʞʠʟʥʠ;  

2 ï ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʜʝʥ-

ʪʠʬʠʮʠʨʦʚʘʪʴ ʩʫʙʲʝʢʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦ-

ʣʫʯʠʪʴ ʦ ʥʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ;  

3 ï ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʜʝʥ-

ʪʠʬʠʮʠʨʦʚʘʪʴ ʩʫʙʲʝʢʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ;  

4 ï ʦʙʝʟʣʠʯʝʥʥʳʝ ʠʣʠ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʧʝʨʩʦ-

ʥʘʣʴʥʳʝ ʜʘʥʥʳʝ.  

ʉʦʛʣʘʩʥʦ ʆʪʨʘʩʣʝʚʦʡ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʫʛʨʦʟ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʈʝʢʦʤʝʥʜʘ-

ʮʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ɹʘʥʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʈʉ 

ɹʈ ʀɹɹʉ-2.4-2010), ʵʪʠ ʨʠʩʢʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʣʠ ʞʝ ʦʙʲʝʢʪʘʤ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʆʧʠʨʘʷʩʴ ʥʘ ʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʘʥʘʣʠʟ, ʨʘʟʨʘʙʦ-

ʪʘʥ ʧʝʨʝʯʝʥʴ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ 50 ʨʠʩʢʦʚ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʘ, 

ʪʘʢ ʢʘʢ ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʩʫʱʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʙʘʥʢʘ. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʧʝʨʝʯʥʷ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʠ ʤʦʜʝʣʠ ʫʛʨʦʟ, ʦʧʠʨʘʷʩʴ ʥʘ ʘʥʘʣʠʟ 

ʢʦʪʦʨʳʭ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʘʢʞʝ, ʧʝʨʝʯʝʥʴ ʢʦʥʢʨʝʪʥʳʭ ʨʠʩʢʦʚ ʚʦʟʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚʦ ʚʨʝʤʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʨʠʥʠʤʘʝʤʳʭ 

ʤʝʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʘ. 

ɹʘʥʢʦʚʩʢʘʷ ʩʬʝʨʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʟʘʢʘʟʯʠ-

ʢʘʤ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʝʜʴ 

ʙʘʥʢ ï ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʘʷ ʩʘʤʘʷ ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʱʘʷ 

ʥʘ ʩʝʙʷ ʫʜʘʨʳ ʤʦʰʝʥʥʠʢʦʚ ʠ ʭʘʢʝʨʦʚ ʩʬʝʨʘ ʯʝʣʦʚʝ-

ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 
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ʂʦʚʘʣʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʄʘʛʠʩʪʨ ʚʪʦʨʦʛʦ ʢʫʨʩʘ 

ʂʘʬʝʜʨʘ çʉʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷè 

ʌʘʢʫʣʴʪʝʪ ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʕ. ɹʘʫʤʘʥʘ  

(ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 
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ɸʥʥʦʪʘʮʠʷ 

ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʩʝʡʯʘʩ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʀʊ, ʢʘʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʝ, 

ʪʘʢ ʠ ʵʥʪʫʟʠʘʩʪʘʤʠ, ʠ ʜʦʤʘʰʥʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʜʣʷ ʩʘʤʳʭ ʨʘʟʥʳʭ ʟʘʜʘʯ. ʅʝʩʢʦʣʴʢʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʟʘʧʫʱʝʥʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʜʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʤʘʰʠʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪ ʛʠʙʢʦʩʪʴ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʧʧʘʨʘʪʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʝʩʪʠʨʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʣʘʪʬʦʨʤ 

ʚʠʨʪʫʘʣʠʟʘʮʠʠ. ɹʝʟʫʩʣʦʚʥʦ, ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʆ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ, ʩʙʦʨʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʨʘʙʦʪʳ ʤʦʛʫʪ ʧʨʠ-

ʯʠʥʠʪʴ ʥʝʧʦʧʨʘʚʠʤʳʡ ʚʨʝʜ ʩʠʩʪʝʤʝ (ʥʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʥʳʝ ʜʨʘʡʚʝʨʘ ʫʩʪʨʦʡʩʪʚ).  

Abstract 

Virtualization technologies are now used in many IT areas, both in the production environment, and enthu-

siasts, and home users for a variety of tasks. Several simultaneously running virtual systems on a single physical 

machine significantly increase the flexibility of the IT infrastructure and increase the efficiency of using hardware 

resources. Software testing is one of the most common use cases for virtualization platforms. Of course, one of the 

most serious problems in software development is the fact that in the early stages of development, assembling a 

software product during its work can cause irreparable harm to the system (for example, various device drivers) 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; ʪʝʩʪʠʨʦʚʘʥʠʝ; ʧʨʝʜʧʨʠʷʪʠʝ; ʵʬʬʝʢʪʠʚʥʦʩʪʴ; ʠʥʩʪʨʫʤʝʥʪ; 

ʢʦʥʬʠʛʫʨʘʮʠʷ; ʢʦʤʧʘʥʠʷ; ʜʝʷʪʝʣʴʥʦʩʪʴ; ʪʨʝʙʦʚʘʥʠʝ. 

Keywords: infrastructure; testing; company; efficiency; tool; configuration; company; activity; demand. 

 

ʀʥʩʪʨʫʤʝʥʪʳ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʜʣʷ ʪʝʩʪʠ-

ʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. 

ɺʥʝʜʨʷʷ ʚʠʨʪʫʘʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʮʝ-

ʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ, ʥʝʦʙʭʦʜʠʤʦ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ, 

ʥʘʜʝʞʥʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʧʣʘʪʬʦʨʤʫ ʚʠʨʪʫʘʣʠʟʘ-

ʮʠʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʨʦ-

ʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɽʩʪʴ ʜʚʘ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʫʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴ-

ʥʳʭ ʤʘʰʠʥ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ: 

¶ ʅʝʫʧʨʘʚʣʷʝʤʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʚʠʨʪʫʘʣʴ-
ʥʳʭ ʤʘʰʠʥ ʥʘ ʢʣʠʝʥʪʩʢʠʭ ʤʘʰʠʥʘʭ ʠʣʠ ʩʝʨʚʝʨʘʭ 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʣʠʙʦ ʩʘʤʠ ʪʝʩʪʠʨʦʚ-

ʱʠʢʠ ʩʦʟʜʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʠʤ ʢʦʥʬʠʛʫʨʘʮʠʠ, 

ʣʠʙʦ ʢʦʧʠʨʫʶʪ ʰʘʙʣʦʥʳ ʚʠʨʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘ 

ʩʚʦʠ ʢʦʤʧʴʶʪʝʨʳ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʚʠʨ-

ʪʫʘʣʴʥʳʭ ʰʘʙʣʦʥʦʚ (ʬʘʡʣʦʚʦʛʦ ʩʝʨʚʝʨʘ). ʇʨʝʠʤʫ-

ʱʝʩʪʚʦ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ï ʜʝʰʝʚʠʟʥʘ ʨʝʰʝʥʠʷ, 

ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʦʡ ʠʟ ʤʥʦʛʠʭ ʙʝʩʧʣʘʪ-

ʥʳʭ ʩʠʩʪʝʤ ʚʠʨʪʫʘʣʠʟʘʮʠʠ (VMware Server, Virtual 

PC, VirtualBox ʠ ʜʨʫʛʠʝ). ʆʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ï 

ʩʪʠʭʠʡʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʧʦ-

ʨʦʞʜʘʝʪ ʢʦʥʬʣʠʢʪʳ ʚ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʦʪ-

ʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʮʝʥʟʠʡ 

ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʨʠʢʣʘʜʥʦʝ ʇʆ, ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʀʊ-ʩʨʝʜʫ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʋʧʨʘʚʣʷʝʤʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʩʠ-

ʩʪʝʤ ʠʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʙʠʙʣʠʦʪʝʢ ʚʠʨʪʫʘʣʴʥʳʭ 

ʰʘʙʣʦʥʦʚ, ʩ ʧʦʣʥʳʤ ʢʦʥʪʨʦʣʝʤ ʥʘʜ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʚ ʨʘʤʢʘʭ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʦʤʧʘʥʠʠ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʜʘʥ-

ʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘʜʦ ʦʪʥʝʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʝʰʝ-

ʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʤʝʞʜʫ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠ ʬʠʟʠʯʝ-

ʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʩʝʪʠ, ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʣʠʮʝʥʟʠʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʦʟʜʘʥʠʷ ʦʙ-

ʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʯʘʩʪʥʠ-

ʢʘʤʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʠʥʪʝʛʨʘ-

ʮʠʷ ʚ ʨʝʘʣʴʥʫʶ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ï ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʨʝʰʝʥʠʡ.  



ζColloquium - journal Ȼ#14(38),2019 / TECHNICAL SCIENCE 147 

ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʨʠ ʥʝʫʧʨʘʚʣʷʝʤʦʤ ʨʘʟʚʝʨʪʳʚʘʥʠʠ. 

ʇʣʘʪʬʦʨʤʳ ʚʠʨʪʫʘʣʠʟʘʮʠʠ, ʢʦʠʭ ʥʘ ʨʳʥʢʝ 

ʩʝʡʯʘʩ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʨʝʤʠ-

ʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʚʩʝ ʙʦʣʴʰʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘ-

ʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦ-

ʙʣʝʤ ʧʣʘʪʬʦʨʤʳ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʝʥʜʦ-

ʨʦʚ ʠʤʝʶʪ ʩʚʦʠ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦ ʪʝʩʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ ʚ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥʘʭ. 

1. ʉʦʟʜʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʢʦʥʬʠʛʫʨʘʮʠʡ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʩʚʦʙʦʜʥʦʛʦ 

ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʤʘʰʠʥʝ ʪʝʩʪʠʨʦʚʱʠʢʘ ʩ 

ʧʦʤʦʱʴʶ ʧʣʘʪʬʦʨʤʳ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʩʦ-

ʟʜʘʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʚʠʨʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥʘ ʧʦ ʪʨʝʙʦ-

ʚʘʥʠʶ, ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʨʘʙʦʯʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ-

ʥʠʢʘ ʚ ʭʦʩʪʦʚʦʡ ʩʠʩʪʝʤʝ. ɺʠʨʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ ʤʦ-

ʛʫʪ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʝʨʚʝʨʘʭ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤ 

VMware ESX Server, XenEnterprise ʠʣʠ Virtual Iron. 

ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʠʨʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ 

ʦʛʨʘʥʠʯʝʥʳ ʬʠʟʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʩʝʨʚʝʨʘ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʥʢʨʝʪʥʳʤ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʤ.  

ɽʩʣʠ ʥʘʩʪʨʦʝʥʥʦʝ ʪʝʩʪʦʚʦʝ ʦʢʨʫʞʝʥʠʝ ʫʞʝ ʨʘʟ-

ʚʝʨʥʫʪʦ ʥʘ ʬʠʟʠʯʝʩʢʦʡ ʤʘʰʠʥʝ, ʝʛʦ ʤʦʞʥʦ ʤʠʛʨʠ-

ʨʦʚʘʪʴ ʥʘ ʚʠʨʪʫʘʣʴʥʫʶ ʩ ʧʦʤʦʱʴʶ ʧʨʦʜʫʢʪʦʚ ʚʝʥ-

ʜʦʨʦʚ ʧʣʘʪʬʦʨʤ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʠ ʩʪʦʨʦʥʥʠʭ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʚ. ʂ ʪʘʢʠʤ ʨʝʰʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʜʫʢʪʳ 

PlateSpin PowerConvert, VMware Converter, Mi-

crosoft Migration Toolkit. 

2. ʉʦʟʜʘʥʠʝ ʤʥʦʛʦʤʘʰʠʥʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ 
ʥʘ ʦʜʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʩʝʨʚʝʨʝ. 

ʇʣʘʪʬʦʨʤʳ ʚʠʨʪʫʘʣʠʟʘʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝ ʇʆ (VMware Workstation, Virtual 

PC, VirtualBox, Xen), ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʮʝʣʳʝ 

ʚʠʨʪʫʘʣʴʥʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠ-

ʧʘʤʠ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʭʦʩʪʘ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʥʝ-

ʩʢʦʣʴʢʦ çʙʣʦʢʦʚè ʠʟ ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʨʚʝʨʦʚ (ʩʝʨʚʝʨ 

ʙʘʟ ʜʘʥʥʳʭ, ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ, ʦʢʨʫʞʝʥʠʝ ʢʣʠ-

ʝʥʪʘ), ʥʘʩʪʨʦʠʪʴ ʩʝʪʝʚʳʝ ʘʜʘʧʪʝʨʳ ʚʠʨʪʫʘʣʴʥʳʭ 

ʤʘʰʠʥ (ʫ ʦʜʥʦʡ ʤʘʰʠʥʳ ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ, 

ʚ VMware Workstation ï ʜʦ ʜʝʩʷʪʠ), ʠ ʟʘʧʫʩʪʠʪʴ ʪʝ-

ʩʪʠʨʫʝʤʫʶ ʩʚʷʟʢʫ ʩʝʨʚʝʨʦʚ [4].  

3. ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘ-
ʰʠʥ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ. 

ɽʩʣʠ ʪʝʩʪʠʨʦʚʱʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʚʠʨʪʫʘʣʴʥʳʝ 

ʤʘʠhʥʳ ʥʘ ʩʚʦʠʭ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ, ʦʥʠ ʤʦʛʫʪ ʩʦ-

ʟʜʘʚʘʪʴ ʠʭ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʧʫʪʝʤ ʢʦʧʠʨʦʚʘʥʠʷ 

ʧʘʧʢʠ ʩ ʬʘʡʣʘʤʠ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ. ɺ ʩʣʫʯʘʝ 

ʢʨʘʭʘ ʩʠʩʪʝʤʳ, ʩʦʭʨʘʥʝʥʥʫʶ ʢʦʧʠʶ ʥʝ ʥʘʜʦ ʚʦʩʩʪʘ-

ʥʘʚʣʠʚʘʪʴ ï ʦʥʘ ʫʞʝ ʧʦʣʥʦʩʪʴʶ ʛʦʪʦʚʘ ʢ ʨʘʙʦʪʝ. ʂ 

ʪʦʤʫ ʞʝ ʤʥʦʛʠʝ ʧʣʘʪʬʦʨʤʳ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʧʦʟʚʦ-

ʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʥʠʤʢʦʚ ʩʦʩʪʦʷʥʠʷ ʚʠʨ-

ʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ, ʦʪʢʘʪ ʢ ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʤʦ-

ʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ ʟʘ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ. 

ɽʩʣʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʚʳʜʝʣʝʥ-

ʥʳʭ ʩʝʨʚʝʨʘʭ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚ-

ʥʳʭ ʢʦʧʠʡ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʚʝʥʜʦʨʦʚ ʧʣʘʪʬʦʨʤ 

ʚʠʨʪʫʘʣʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ vRanger Pro ʢʦʤʧʘʥʠʠ 

Vizioncore, VMware Consolidated Backup (VCB), 

ʠʣʠ ʝʱʝ ʥʝ ʚʳʧʫʱʝʥʥʦʝ ʨʝʰʝʥʠʝ Microsoft Data 

Protection Manager ʜʣʷ Virtual Server 2005 R2, ʢʦʪʦ-

ʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʚʠʨʪʫ-

ʘʣʴʥʳʭ ʤʘʰʠʥ ʙʝʟ ʠʭ ʦʩʪʘʥʦʚʢʠ. 

4. ɼʝʤʦʥʩʪʨʘʮʠʷ ʜʝʬʝʢʪʦʚ ʨʘʟʨʘʙʦʪʯʠʢʘʤ. 

ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʜʝʬʝʢʪʘ ʪʝʩʪʠʨʦʚʱʠʢ ʤʦʞʝʪ 

ʧʨʦʩʪʦ ʩʦʭʨʘʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʷʚʣʷʝʪʩʷ ʦʰʠʙʢʘ, ʚ ʩʥʘʧʰʦʪʝ ʠ ʧʨʦʜʦʣʞʠʪʴ ʪʝ-

ʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʝʤʦʥ-

ʩʪʨʘʮʠʠ ʜʝʬʝʢʪʘ, ʚʠʨʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʝʨʝʜʘʥʘ ʨʘʟʨʘʙʦʪʯʠʢʫ, ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ 

ʥʝʡ, ʥʝ ʙʦʷʩʴ ʧʦʚʨʝʜʠʪʴ ʦʢʨʫʞʝʥʠʝ ʪʝʩʪʠʨʦʚʱʠʢʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʣʘʪʬʦʨʤʝ VMware Workstation ʚʠʨ-

ʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ VNC-

ʩʝʨʚʝʨʳ, ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʇʆ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʘʙʦʯʝʤʫ 

ʩʪʦʣʫ. 

5. ɻʠʙʢʘʷ ʥʘʩʪʨʦʡʢʘ ʘʧʧʘʨʘʪʥʦʡ ʩʨʝʜʳ. 

ɿʘʯʘʩʪʫʶ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʘʷ ʛʠʙʢʦʩʪʴ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʥʘʩʪʨʦʡʢʠ ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʅʘʧʨʠ-

ʤʝʨ, ʧʨʠ ʩʪʨʝʩʩʦʚʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ (Stress Testing) 

ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʥʝ-

ʭʚʘʪʢʘ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʙʨʳʚ ʩʝʪʝʚʦʛʦ ʩʦ-

ʝʜʠʥʝʥʠʷ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʩ ʧʦʤʦʱʴʶ ʧʣʘʪʬʦʨʤʳ 

ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʝ ʤʦʞʥʦ ʜʦʙʘ-

ʚʠʪʴ ʥʦʚʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʦʛʨʘʥʠ-

ʯʠʪʴ ʚʳʜʝʣʷʝʤʳʝ ʝʡ ʨʝʩʫʨʩʳ. 

ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʤʳ ʜʦʙʘʚʣʷʝʤ ʚʠʨʪʫʘʣʴʥʳʡ 

ʜʠʩʢ ʚ ʛʦʩʪʝʚʦʡ ʩʠʩʪʝʤʝ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʝʛʦ ʢʘʢ ʜʠ-

ʥʘʤʠʯʝʩʢʠ ʨʘʩʰʠʨʷʝʤʳʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ 

ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ ʥʘ ʜʠʩʢʝ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʳʝ Undo-ʜʠʩʢʠ, ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʜʝʡʩʪʚʫʶʪ 

ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʦʡ ʠ 

ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ ʩʝʘʥʩʘ ʤʦʛʫʪ ʙʳʪʴ ʦʪʤʝʥʝʥʳ, ʯʪʦ 

ʦʯʝʥʴ ʫʜʦʙʥʦ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

6. ʈʘʙʦʪʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʨʪʫʘʣʴʥʳʤʠ ʩʠ-

ʩʪʝʤʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʪʝʩʪʠʨʦʚʱʠʢʘʤ ʥʝ 

ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʟʝʤʧʣʷʨʳ ʨʘʟʣʠʯʥʳʭ ʛʦʩʪʝ-

ʚʳʭ ʩʠʩʪʝʤ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ, ʥʦ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʦʩʪʦʡ ʦʙʤʝʥ ʬʘʡʣʘʤʠ ʢʘʢ ʤʝʞʜʫ ʭʦʩʪʦʤ ʠ ʛʦʩʪʝ-

ʚʦʡ ʆʉ, ʪʘʢ ʠ ʤʝʞʜʫ ʛʦʩʪʝʚʳʤʠ ʆʉ ʩ ʧʦʤʦʱʴʶ ʤʝ-

ʭʘʥʠʟʤʘ Drag&Drop. ʇʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʳʝ ʧʣʘʪ-

ʬʦʨʤʳ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦ-

ʩʪʦʡ ʦʙʤʝʥ ʬʘʡʣʘʤʠ ʣʠʙʦ ʯʝʨʝʟ ʦʙʱʠʝ ʧʘʧʢʠ 

ʭʦʩʪʦʚʦʡ ʩʠʩʪʝʤʳ (Shared Folders), ʣʠʙʦ çʧʝʨʝʪʘʩ-

ʢʠʚʘʪʴè ʬʘʡʣʳ ʤʝʞʜʫ ʛʦʩʪʝʚʳʤʠ ʩʠʩʪʝʤʘʤʠ 

(VMware Workstation). 

ʄʥʦʛʠʝ ʧʣʘʪʬʦʨʤʳ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʠʡ ʩ ʭʦʩʪʦʚʦʡ ʩʠʩʪʝʤʦʡ ʙʫʬʝʨ ʦʙ-

ʤʝʥʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʧʠ-

ʨʦʚʘʥʠʝ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ ʧʨʦʛʨʘʤʤ ʚ ʩʠ-

ʩʪʝʤʫ ʙʘʛʪʨʝʢʠʥʛʘ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʨʠ ʥʝʫʧʨʘʚʣʷʝʤʦʤ ʨʘʟʚʝʨʪʳʚʘʥʠʠ. 
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ʆʩʥʦʚʦʡ ʧʨʠ ʫʧʨʘʚʣʷʝʤʦʤ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʚʠʨ-

ʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʩʪʦʚʳʭ 

ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ (Virtual Labs), ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʥʘʜ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʚʠʨʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ 

ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʥʘ ʢʦʤʧʴʶʪʝʨʳ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʦʝʢʪʘ ʠ ʩʦʟʜʘʥʠʝ ʦʙʱʝʡ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. ʕʪʠ ʨʝ-

ʰʝʥʠʷ ʜʦʚʦʣʴʥʦ ʜʦʨʦʛʦʩʪʦʷʱʠʝ (ʥʘʧʨʠʤʝʨ, ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ VMware LabManager ʦʙʦʡʜʝʪʩʷ ʥʝ ʤʝʥʝʝ 

ʯʝʤ ʚ $15 000), ʦʜʥʘʢʦ ʦʧʨʘʚʜʳʚʘʶʪ ʩʝʙʷ ʚ ʙʦʣʴʰʠʭ 

ʤʘʩʰʪʘʙʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫ-

ʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ: 

¶ ʈʘʙʦʪʘ ʩ ʤʥʦʛʦʤʘʰʠʥʥʳʤʠ ʢʦʥʬʠʛʫʨʘʮʠ-
ʷʤʠ ʢʘʢ ʩ ʝʜʠʥʳʤ ʤʦʜʫʣʝʤ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʫʙʣʠʢʘ-

ʮʠʠ ʵʪʠʭ ʤʦʜʫʣʝʡ 

¶ ʉʥʠʞʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʢʦʥʬʠʛʫ-

ʨʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ 

¶ ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʚʠʨʪʫʘʣʴʥʳʤ ʤʘ-
ʰʠʥʘʤ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʜʝʬʝʢʪʦʚ ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ 

ʩʩʳʣʦʢ ʥʘ ʧʨʦʙʣʝʤʥʫʶ ʩʠʪʫʘʮʠʶ, ʩʦʭʨʘʥʝʥʥʫʶ ʚ 

ʚʠʜʝ ʩʥʠʤʢʘ ʩʦʩʪʦʷʥʠʷ ʛʦʩʪʝʚʦʡ ʩʠʩʪʝʤʳ 

¶ ʆʙʱʘʷ ʙʠʙʣʠʦʪʝʢʘ ʰʘʙʣʦʥʦʚ ʩ ʚʦʟʤʦʞʥʦ-
ʩʪʴʶ ʨʘʟʨʝʰʝʥʠʷ ʩʝʪʝʚʳʭ ʢʦʥʬʣʠʢʪʦʚ ʧʨʠ ʨʘʟʚʝʨ-

ʪʳʚʘʥʠʠ (ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ SID, 

ʥʘʟʥʘʯʝʥʠʝ ʫʥʠʢʘʣʴʥʳʭ MAC-ʘʜʨʝʩʦʚ ʚʠʨʪʫʘʣʴ-

ʥʳʤ ʩʝʪʝʚʳʤ ʠʥʪʝʨʬʝʡʩʘʤ) 

¶ ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʘʟʚʝʨ-
ʪʳʚʘʥʠʝ ʦʙʥʦʚʣʝʥʠʡ ʚ ʪʝʩʪʦʚʳʭ ʦʢʨʫʞʝʥʠʷʭ 

¶ ʄʦʥʠʪʦʨʠʥʛ ʟʘʛʨʫʟʢʠ ʩʝʨʚʝʨʦʚ ʪʝʩʪʠʨʦʚʘ-
ʥʠʷ 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʨʝ-

ʰʝʥʠʷʤʠ ʜʣʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʚʠʨʪʫ-

ʘʣʴʥʦʡ ʪʝʩʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʶʪʩʷ ʧʨʦ-

ʜʫʢʪʳ VMware LabManager (ʜʣʷ ʧʣʘʪʬʦʨʤʳ ESX 

Server) ʠ VMLogix LabManager (ʜʣʷ ʧʣʘʪʬʦʨʤ 

Microsoft, VMware ʠ XenSource). 

ʄʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʧʦʟʚʦ-

ʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʚʝʨʪʳʚʘ-

ʥʠʝ ʪʝʩʪʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʦʢʨʫʞʝʥʠʡ ʠ ʢʦʥ-

ʬʠʛʫʨʘʮʠʶ ʪʝʩʪʦʚʳʭ ʩʨʝʜ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ, ʧʨʠ ʪʝ-

ʩʪʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʬʠʟʠʯʝ-

ʩʢʠʭ ʩʝʨʚʝʨʘʭ ʠ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ ʥʘ ʵʪʠ ʟʘʜʘʯʠ 

ʫʭʦʜʠʪ ʜʦ 50 ʧʨʦʮʝʥʪʦʚ ʚʨʝʤʝʥʠ ʢʦʤʘʥʜʳ ʪʝʩʪʠʨʦ-

ʚʘʥʠʷ. ɺʠʨʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ ʥʘ ʧʣʘʪʬʦʨʤʘʭ ʨʘʟ-

ʣʠʯʥʳʭ ʚʝʥʜʦʨʦʚ ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ ʵʪʦ ʚʨʝʤʷ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʜʦ 5% ʦʪ ʦʙʱʠʭ ʟʘʪʨʘʪ ʥʘ ʪʝʩʪʠʨʦʚʘ-

ʥʠʝ. ʇʦʚʳʰʝʥʥʘʷ ʛʠʙʢʦʩʪʴ ʚʠʨʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ 

ʠʭ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʘ-

ʙʦʪʘʪʴ ʩ ʥʠʤʠ, ʢʘʢ ʩ ʥʝʢʠʤʠ ʙʣʦʢʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ 

ʩʪʨʦʠʪʩʷ ʚʠʨʪʫʘʣʴʥʘʷ ʪʝʩʪʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʢʦʤʧʘʥʠʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʙʱʝʛʦ 

ʜʦʩʪʫʧʘ ʢ ʥʘʡʜʝʥʥʳʤ ʜʝʬʝʢʪʘʤ ʫʯʘʩʪʥʠʢʘʤ ʢʦ-

ʤʘʥʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʦʜʫʢʪʘ ʧʦʟʚʦ-

ʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʦʠʩʢ ʠ ʠʩʧʨʘʚʣʝʥʠʝ 

ʦʰʠʙʦʢ. ɺʦ ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʷʭ ʫʞʝ ʩʪʘʣʦ ʩʪʘʥʜʘʨ-

ʪʦʤ ʜʝ-ʬʘʢʪʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴ-

ʥʳʭ ʤʘʰʠʥ. 

ʆʜʥʘʢʦ ʧʨʦʮʝʩʩ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ: ʥʘʧʨʠʤʝʨ, 

ʚʠʨʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

(Performance Testing), ʘ ʪʘʢʞʝ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʨʠʣʦ-

ʞʝʥʠʡ, ʧʨʝʜʲʷʚʣʷʶʱʠʭ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʠ-

ʟʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʢʦʤʧʴʶʪʝʨʘ. ɼʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʘʷ ʪʝʩʪʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʚʳ-

ʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ, ʘ 

ʪʘʢʞʝ ʫʧʨʦʱʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠ-

ʢʘʤʠ ʢʦʤʘʥʜʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʣʦʩʦʚʳʭ ʢʦʤʘʥʜ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʠʩʪʝʤʘʤ ʋʤʥʦʛʦ ʜʦʤʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʝʯʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ. 

Abstract 

In the article describes how to use voice commands to generate control signals in case of Smart Home sys-

tems, and also suggests a scheme for end devices controlling using the proposed method. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʚʪʦʤʘʪʠʟʘʮʠʷ, ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ, ʛʦʣʦʩʦʚʳʝ ʢʦʤʘʥʜʳ, ʫʤʥʳʡ ʜʦʤ, Dialogflow, 

ioBroker, Javascript, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

Key words: Automation, control signals, voice commands, smart home, Dialogflow, ioBroker, Javascript, 

software. 

 

ʅʘʠʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʜʣʷ ʯʝʣʦʚʝʢʘ ʩʨʝʜ-

ʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʨʝʯʴ. ɼʣʷ ʫʧʨʘʚʣʝ-

ʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʛʦʣʦʩʦʚʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ [1]. 

ʕʪʦʪ ʠʥʪʝʨʬʝʡʩ ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʳʤʠ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘʤʠ: ʤʠʥʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʦʙʫʯʝʥʠʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩʪʝʤʳ, ʧʨʦʩʪʦʪʦʡ ʠ ʚʳʩʦ-

ʢʦʡ ʩʢʦʨʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʧʨʦʩʦʚ ʢ ʩʠʩʪʝʤʝ 

[2]. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʦʡ ʠʥʪʝʨʬʝʡʩ ʜʝʣʘʝʪ ʚʦʟʤʦʞ-

ʥʳʤ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʧʨʦ-

ʮʝʩʩʘʤʠ, ʥʘʧʨʠʤʝʨ ʚ ʩʠʩʪʝʤʘʭ çʋʤʥʳʡ ʜʦʤè, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʠʥʪʝʨʝʩʫ ʢ ʵʪʦʡ ʪʝʤʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʛʦ ʛʦʣʦ-

ʩʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʨʝʯʝʚʦʡ ʩʠʛʥʘʣ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ, 

ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ, ʥʘʟʳʚʘʝʤʫʶ 

çʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠè (speech-to-text ï stt). ʋʩʪʨʦʡ-

ʩʪʚʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʯʠ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ, ʘ 

ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʯʠ ʚ ʪʝʢʩʪ, ʷʚ-

ʣʷʶʪʩʷ ʪʨʠʚʠʘʣʴʥʳʤʠ ʠ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ. ʇʨʠʤʝʨʘʤʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʷʚʣʷʶʪʩʷ 

Google Cloud Speech-to-Text ʠ Yandex SpeechKit.  

ʅʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʨʝʯʴ ʚ ʪʝʢʩʪ ï ʵʪʦ ʪʦʣʴʢʦ 

ʧʝʨʚʘʷ ʯʘʩʪʴ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɺʪʦ-

ʨʦʡ ʯʘʩʪʴʶ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʢʦʤʘʥʜʳ ʠʟ ʧʦ-

ʣʫʯʝʥʥʦʛʦ ʪʝʢʩʪʘ. ʄʦʞʥʦ ʫʩʣʦʚʥʦ ʚʳʜʝʣʠʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʦʚʳʭ ʢʦʤʘʥʜ. 

ʇʝʨʚʳʡ ʤʝʪʦʜ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʧʦʣʥʦʛʦ ʩʦʚ-

ʧʘʜʝʥʠʷ ʛʦʣʦʩʦʚʦʡ ʢʦʤʘʥʜʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʦʥ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʅʦ, ʥʘʨʷʜʫ ʩ ʜʦ-

ʩʪʦʠʥʩʪʚʘʤʠ, ʫ ʵʪʦʛʦ ʤʝʪʦʜʘ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝ-

ʜʦʩʪʘʪʢʠ ï ʣʶʙʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʰʘʙʣʦʥʘ ʛʦʣʦʩʦ-

ʚʦʡ ʢʦʤʘʥʜʳ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʥʘ ʥʝ ʙʫʜʝʪ ʨʘʩ-

ʧʦʟʥʘʥʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʋʤʥʳʤ ʜʦʤʦʤ, 

ʝʩʣʠ ʟʘʜʘʪʴ ʢʦʤʘʥʜʫ çʚʢʣʶʯʠ ʩʚʝʪè, ʪʦ ʢʦʤʘʥʜʘ 

çʚʢʣʶʯʠʪʴ ʩʚʝʪè ʫʞʝ ʥʝ ʙʫʜʝʪ ʨʘʩʧʦʟʥʘʥʘ. 

ɺʪʦʨʦʡ ʤʝʪʦʜ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʩʣʦʚ. ʅʘʧʨʠʤʝʨ, ʪʘʢʦʡ ʤʝʪʦʜ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʜʨʘʡʚʝʨʝ Text2Command ʜʣʷ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʋʤʥʦʛʦ ʜʦʤʘ ioBroker [4]. ɺ ʜʨʘʡ-

ʚʝʨʝ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ ʢ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʶ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ: 

ī ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʨʘʟʜʝʣʷʶʪʩʷ ʧʨʦʙʝʣʦʤ; 

ī ʚʩʝ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 
ʚ ʧʨʝʜʣʦʞʝʥʠʠ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʧʨʘʚʠʣʦ. ʅʘʧʨʠʤʝʨ, 

ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ: çʚʢʣʶʯʠ ʩʚʝʪè ʟʘʜʝʡʩʪʚʫʶʪ ʧʨʘ-

ʚʠʣʦ, ʝʩʣʠ ʥʘ ʚʭʦʜʝ ʙʫʜʝʪ ʪʝʢʩʪ çʧʦʞʘʣʫʡʩʪʘ 

ʚʢʣʶʯʠ ʩʚʝʪè ʠʣʠ çʚʢʣʶʯʠ ʩʚʝʪ ʚ ʢʚʘʨʪʠʨʝè ʠ ʥʝ ʟʘ-

ʜʝʡʩʪʚʫʶʪ ʧʨʘʚʠʣʦ, ʝʩʣʠ ʥʘ ʚʭʦʜʝ ʙʫʜʝʪ ʪʝʢʩʪ 

çʚʢʣʶʯʠ ʚʩʸè ʠʣʠ çʟʘʞʛʠ ʩʚʝʪè; 

ī ʢʘʞʜʦʝ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ʤʦʞʝʪ ʠʤʝʪʴ ʤʥʦʛʦ 
ʬʦʨʤ ʟʚʫʯʘʥʠʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ ʚʩʝ ʚʘʨʠʘʮʠʠ 

ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ. ʅʘʧʨʠʤʝʨ, ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʚʢʣʶʯʠ/ʟʘʞʛʠ/ʜʘʡ ʩʚʝʪ/ʩʚʝʪʘ ʟʘʜʝʡʩʪʚʫʶʪ ʧʨʘʚʠʣʦ, 

ʝʩʣʠ ʥʘ ʚʭʦʜʝ ʙʫʜʝʪ ʪʝʢʩʪ çʚʢʣʶʯʠ ʩʚʝʪè ʠʣʠ çʟʘ-

ʞʛʠ ʧʦʞʘʣʫʡʩʪʘ ʩʚʝʪè ʠʣʠ çʜʘʡ ʤʥʝ ʩʚʝʪʘè [5]. 

ʊʘʢʦʡ ʤʝʪʦʜ ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʧʦʣʥʦʛʦ ʩʦʚʧʘʜʝ-

ʥʠʷ ʢʦʤʘʥʜʳ, ʚ ʥʸʤ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʮʠʡ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʢʦʤʘʥʜʳ. ʅʝʜʦʩʪʘʪʢʦʤ ʪʘ-

ʢʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʙʦʣʴʰʦʡ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʙʦʪʝ: ʚ ʢʦʤʘʥʜʘʭ ʪʨʝʙʫʝʪʩʷ ʧʝ-

ʨʝʯʠʩʣʷʪʴ ʚʩʝ ʚʘʨʠʘʥʪʳ ʟʚʫʯʘʥʠʷ ʩʣʦʚʘ, ʨʘʟʣʠʯʥʳʝ 

ʧʘʜʝʞʠ, ʩʢʣʦʥʝʥʠʷ ʠ ʪ.ʧ. 

ʊʨʝʪʠʡ ʤʝʪʦʜ ï ʵʪʦ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ NLP (Natural Language 

Processing), ʥʘʧʨʠʤʝʨ, ʦʥʣʘʡʥ ʩʝʨʚʠʩ ʦʪ ʢʦʤʧʘʥʠʠ 

Google ï Dialogflow. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ Dialogflow 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʦʧʦʩʪʘʚʣʷʝʪ ʬʨʘʟʫ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ) ʩ ʥʝʢʦʪʦʨʳʤ çʥʝʷʟʳʢʦʚʳʤè ʟʥʘʯʝ-

ʥʠʝʤ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʠʥʪʝʥʪ (intent) ʠ ʚʦʟʚʨʘ-

ʱʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʚʝʪ. Dialogflow ʧʨʠʥʠ-

ʤʘʝʪ ʟʘʧʨʦʩ ʚ ʚʠʜʝ ʪʝʢʩʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, 

ʟʘʪʝʤ ʩʦʛʣʘʩʦʚʳʚʘʝʪ ʟʘʧʨʦʩ ʩ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷ-

ʱʠʤ ʰʘʙʣʦʥʦʤ. ʇʨʠ ʵʪʦʤ ʦʥ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʰʘʙʣʦʥʝ (ʧʨʠʤʝʨʳ, 

ʩʫʱʥʦʩʪʠ, ʢʦʥʪʝʢʩʪ, ʧʘʨʘʤʝʪʨʳ) ʠ ʨʘʩʰʠʨʷʝʪ ʝʛʦ, 

ʠʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

Dialogflow ʬʦʨʤʠʨʫʝʪ ʦʪʚʝʪʥʳʡ ʟʘʧʨʦʩ ʠ ʚʦʟʚʨʘ-

ʱʘʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʪʝʢʩʪʦʚʳʝ ʜʘʥʥʳʝ ʚ ʚʠʜʝ 

ʦʙʲʝʢʪʘ JSON. ʊʘʢʞʝ Dialogflow ʩʦʭʨʘʥʷʝʪ ʢʦʥ-

ʪʝʢʩʪ ʜʠʘʣʦʛʘ, ʯʪʦʙʳ ʥʘ ʩʣʝʜʫʶʱʫʶ ʬʨʘʟʫ ʤʦʞʥʦ 

ʙʳʣʦ ʩʨʝʘʛʠʨʦʚʘʪʴ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜʳʜʫʱʠʭ ʛʦʣʦ-

ʩʦʚʳʭ ʢʦʤʘʥʜ [6]. 

ɺʘʞʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʵʪʦʛʦ ʩʝʨʚʠʩʘ ʷʚʣʷʝʪʩʷ 

ʤʝʭʘʥʠʟʤ slot filling. ʆʥ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʧʘʨʘʤʝʪʨʦʚ, Dialogflow ʠʭ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ 

ʠ ʤʦʞʝʪ ʟʘʧʨʦʩʠʪʴ ʥʝʜʦʩʪʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʝʩʣʠ ʚ ʠʩʭʦʜʥʦʡ ʛʦʣʦʩʦʚʦʡ ʢʦʤʘʥʜʝ ʪʘʢʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʥʝ ʙʳʣʦ. 

ʂ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʪʦʨʦʥʘʤ ʵʪʦʛʦ ʨʝʰʝʥʠʷ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʰʥʝʡ ʣʦʛʠʢʠ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʝʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʫ 

Dialogflow ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʠʭ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʦʥ ʥʝ ʫʤʝʝʪ ʠʤʠ ʫʧʨʘʚʣʷʪʴ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʩʝ ʪʨʠ ʤʝʪʦʜʘ, ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 
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ʩʝʨʚʠʩ Dialogflow. ʂʨʦʤʝ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦ-

ʧʦʣʥʠʪʴ Dialogflow, ʢʘʢ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʪʝʢʩʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʩʨʝʜʩʪʚʦʤ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ JSON ʦʙʲʝʢʪʘ ʚ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʤʘʩʩʠʚ 

ʠ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ ʩʦʚʧʘʜʝʥʠʷ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦ-

ʚʘʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʝʜ-

ʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ: 

ī ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʚʘʪʴ ʚʩʝ 
ʚʘʨʠʘʮʠʠ ʩʣʦʚ, ʚʘʨʠʘʥʪʦʚ ʟʚʫʯʘʥʠʡ, ʚʳʨʘʞʝʥʠʡ; 

ī ʫʧʨʦʩʪʠʪʴ ʙʫʜʫʱʝʝ ʨʘʩʰʠʨʝʥʠʝ ʰʘʙʣʦʥʦʚ; 

ī ʩʜʝʣʘʪʴ ʩʠʩʪʝʤʫ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʦʣʝʝ çʫʤ-
ʥʦʡè; 

ī ʥʘʫʯʠʪʴ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʢʦ-

ʤʘʥʜʳ. 

ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʝʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʧʦʢʘʟʘʥʘ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʈʠʩʫʥʦʢ 1). 

ʈʝʘʣʠʟʘʮʠʶ ʵʪʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʥʘ 

ʧʨʠʤʝʨʝ ʩʠʩʪʝʤʳ ʋʤʥʳʡ ʜʦʤ. ɼʣʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

JSON ʦʙʲʝʢʪʘ ʚ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʤʘʩʩʠʚ ʠ ʜʘʣʴʥʝʡ-

ʰʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʘ ʚ ʢʦʤʘʥʜʫ, ʩʦʟʜʘʜʠʤ 

ʩʢʨʠʧʪ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Javascript. ɼʣʷ 

ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʤ ʨʝʰʝʥʠʝ ʩ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʢʣʶ-

ʯʝʚʳʭ ʩʣʦʚ. 

ʉʦʟʜʘʥʥʳʡ ʚ Dialogflow ʠʥʪʝʥʪ, ʩʦʜʝʨʞʠʪ ʚ 

ʩʝʙʝ ʧʝʨʝʯʠʩʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦ-

ʨʳʝ ʙʫʜʫʪ ʨʘʩʧʦʟʥʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡ-

ʰʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʢʦʤʤʫʥʠʢʘʮʠʡ 

 

 
ʈʠʩʫʥʦʢ 2. ʇʘʨʘʤʝʪʨʳ Dialogflow 
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ɺʦʟʚʨʘʱʘʝʤʳʡ Dialogflow JSON ʦʙʲʝʢʪ ʠʤʝʝʪ 

ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʜʣʷ ʥʘʩ ʩʚʦʡʩʪʚ. ʇʝʨʚʦʝ, 

queryText ï ʩʦʜʝʨʞʠʪ ʠʩʭʦʜʥʫʶ ʢʦʤʘʥʜʫ, ʚʪʦʨʦʝ ï 

parameters, ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʤʘʩʩʠʚ ʩ ʨʘʩ-

ʧʦʟʥʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʈʠʩʫʥʦʢ 3). 

ʇʦʣʫʯʝʥʥʳʡ JSON ʦʙʲʝʢʪ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʥʦʛʦ ʩʢʨʠʧʪʘ, ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʢʦʥ-

ʬʠʛʫʨʘʪʦʨʝ Node-RED, open-source ʧʨʦʜʫʢʪʝ ʢʦʤ-

ʧʘʥʠʠ IBM [3]. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ, ʢʘʢʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʣ ʚʚʠʜʫ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʛʜʝ ʦʥʦ ʨʘʩ-

ʧʦʣʦʞʝʥʦ ʠ ʢʘʢʫʶ ʢʦʤʘʥʜʫ ʝʤʫ ʧʝʨʝʜʘʪʴ. 

 

 
ʈʠʩʫʥʦʢ 3. JSON ʦʙʲʝʢʪ ʩ ʦʪʚʝʪʦʤ ʦʪ Dialogflow 

 

ɺ ʜʘʥʥʦʤ ʬʨʘʛʤʝʥʪʝ ʢʦʜʘ, ʦʙʥʘʨʫʞʠʚ ʢʣʶʯʝ-

ʚʳʝ ʩʣʦʚʘ çʩʚʝʪè, çʢʦʨʠʜʦʨè, çʚʢʣʶʯʠè ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʦ ʫʩʪʨʦʡʩʪʚʝ (item) 

çswitch_hallwayè, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʤʥʘʪʝ 

(room) çʢʦʨʠʜʦʨè ʠ ʢʦʤʘʥʜʦʡ (payload) çONè, ʢʦʪʦ-

ʨʘʷ ʫʞʝ ʧʝʨʝʜʘʝʪʩʷ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʤʥʦʛʦ 

ʜʦʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘ ʢʦʥʝʯʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

(ʨʝʣʝ). ʇʝʨʝʜ ʧʝʨʝʜʘʯʝʡ ʢʦʤʘʥʜʳ ʧʨʦʚʝʨʷʝʪʩʷ ʩʪʘ-

ʪʫʩ ʢʦʥʝʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʩʚʝʪ ʚ 

ʢʦʤʥʘʪʝ ʫʞʝ ʚʢʣʶʯʝʥ, ʚʤʝʩʪʦ ʧʝʨʝʜʘʯʠ ʢʦʤʘʥʜʳ ʥʘ 

ʚʢʣʶʯʝʥʠʝ, ʩʠʩʪʝʤʘ ʩʦʦʙʱʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦ ʪʦʤ, 

ʯʪʦ ʩʚʝʪ ʫʞʝ ʚʢʣʶʯʝʥ ʠ ʚʢʣʶʯʘʪʴ ʝʛʦ ʥʝ ʙʫʜʝʪ. ɹʣʘ-

ʛʦʜʘʨʷ ʪʝʭʥʦʣʦʛʠʠ slot filling, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ 

ʩʦʦʙʱʠʪ ʩʠʩʪʝʤʝ ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ @room, 

Dialogflow ʟʘʧʨʦʩʠʪ ʝʛʦ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʝʟ ʧʦʪʝʨʠ 

ʢʦʥʪʝʢʩʪʘ (ʈʠʩʫʥʦʢ 4). 
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ʈʠʩʫʥʦʢ 4 ɼʠʘʛʨʘʤʤʘ ʘʢʪʠʚʥʦʩʪʝʡ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʘʣʠʟʘʮʠʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʢ ʦʙʨʘ-

ʙʦʪʢʝ ʛʦʣʦʩʦʚʳʭ ʢʦʤʘʥʜ, ʨʘʩʰʠʨʷʪʴ ʠ ʦʙʫʯʘʪʴ ʩʠ-

ʩʪʝʤʫ ʩʪʘʥʦʚʠʪʩʷ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʦʱʝ ʠ ʙʳʩʪʨʝʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʦʧʠʩʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʧʦʩʦʙʦʚ ʨʝ-

ʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘ-

ʣʘʚʨʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ [7], [8]. 

ʂʦʥʝʯʥʦ, ʧʨʝʜʣʦʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʪʦʞʝ ʜʘʣʝʢʦ 

ʦʪ ʠʜʝʘʣʘ. ʂʣʶʯʝʚʘʷ ʧʨʦʙʣʝʤʘ ï ʥʘʛʨʦʤʦʞʜʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʨʚʠʩʦʚ. ʇʨʠ ʥʝʜʦʩʪʫʧʥʦʩʪʠ 

ʣʶʙʦʛʦ ʠʟ ʫʟʣʦʚ, ʛʦʣʦʩʦʚʘʷ ʢʦʤʘʥʜʘ ʥʝ ʙʫʜʝʪ ʚʳ-

ʧʦʣʥʝʥʘ. ʊʘʢʘʷ ʜʣʠʥʥʘʷ ʮʝʧʦʯʢʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʦʙʲʷʩʥʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦ-

ʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʨʝʯʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʤʘʥʜ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʫʧʥʝʡ-

ʰʠʝ IT-ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʚʦʧʨʦʩʘʤʠ ʨʘʩʧʦ-

ʟʥʘʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʯʠ, ʪʘʢʠʝ ʢʘʢ Apple, Google 

ʠ Amazon, ʗʥʜʝʢʩ, ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʢʦʤʧʦ-

ʥʝʥʪʳ ʋʤʥʦʛʦ ʜʦʤʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʝʨʩʧʝʢʪʠʚ-

ʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʧʨʠʤʝʥʠʤʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ. 
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FUNCTIONAL MODELING OF THE INFORMATION MONITORING SYSTEM OF THE ACTIVITY 

OF THE SOCIAL PROTECTION POPULATION  

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ AS-IS ʠ TO-BE 

ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʘ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ. 

Abstract 
This article describes and analyzes the stages of developing functional models of AS-IS and TO-BE for an 

information system for monitoring the activities of a social security authority. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʥʬʦʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʦʨʛʘʥ ʩʦʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ, ʤʦʜʝʣʴ AS-IS, ʤʦʜʝʣʴ TO-BE. 

Key words: functional modeling, information system, social security authority, model AS-IS, model TO-BE. 

 

ʆʢʘʟʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʤʥʦʞʝʩʪʚʦ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʢʘʪʝʛʦʨʠʡ. ɺ ʩʚʷʟʠ ʩ ʨʘʩ-

ʰʠʨʝʥʠʝʤ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʚʝʜʝʥʠʝʤ ʥʦ-

ʚʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʟʥʳʭ ʩʣʦʝʚ ʥʘʩʝ-

ʣʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʛʨʘʞʜʘʥ, ʦʙʨʘʱʘʶ-

ʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʛʘʥ, ʘ ʧʨʦʮʝʩʩ ʫʯʝʪʘ 

ʦʙʨʘʱʝʥʠʡ ʠ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʦʪʩʣʝʞʠʚʘʝʪʩʷ 

ʩʣʘʙʦ, ʥʝʵʬʬʝʢʪʠʚʥʦ ʠ ʜʦʣʛʦ. 

ʎʝʣʴʶ ʧʦʩʪʨʦʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ 

ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʥʝʥʫʞʥʳʭ ʦʧʝʨʘʮʠʡ, ʥʝʜʦʯʝ-

ʪʦʚ ʚ ʨʘʙʦʪʝ ʠ ʥʝʜʦʩʪʘʶʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʘ ʪʘʢʞʝ 

ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [8].  

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ 

ʜʦʢʫʤʝʥʪʘʮʠʠ (ʜʦʣʞʥʦʩʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ, ʧʨʠʢʘ-

ʟʦʚ, ʦʪʯʝʪʦʚ ʠ ʪ. ʜ.), ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ ʜʝʡʩʪʚʠʡ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ 

ʠʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ ʩʣʫʞʠʪ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ ʦʙʝʩʧʝʯʝʥʥʳʭ ʨʝʩʫʨʩʘʤʠ ʨʘʙʦʪ, ʥʝ-

ʥʫʞʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʩʪʦ ʜʫʙʣʠʨʫʶʪ ʜʨʫʛ 

ʜʨʫʛʘ ʠ ʜʨʫʛʠʭ ʥʝʜʦʯʝʪʦʚ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʠʟʘʮʠʠ 

[10]. 



154 TECHNICAL SCIENCE / ζColloquium - journal Ȼ# 14(38),2019 

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʜʦʩʪʘʪʢʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʨʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʦ 

ʧʨʦʮʝʩʩ ʫʯʝʪʘ ʟʘʷʚʦʢ ʚ ʋʧʨʘʚʣʝʥʠʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘ-

ʱʠʪʦʡ ʥʘʩʝʣʝʥʠʷ ʚ ʛ. ʂʫʨʛʘʥʠʥʩʢ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 

ʢʨʘʷ ï çʋʯʝʪ ʟʘʷʚʦʢ ʚ ʋʉɿʅè (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ɼʝʢʦʤʧʦʟʠʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʯʝʪ ʟʘʷʚʦʢ ʚ ʋʉɿʅè 

 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʫ 

ʩʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʨʘʱʝʥʠʷʭ ʛʨʘʞʜʘʥ, ʢʦ-

ʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʟʘʷʚʦʢ. ɽʜʠʥʩʪʚʝʥʥʦʝ 

ʤʝʩʪʦ, ʛʜʝ ʩʧʝʮʠʘʣʠʩʪ ʤʦʞʝʪ ʠʭ ʧʨʦʩʤʦʪʨʝʪʴ ï ʵʪʦ 

ʦʙʳʯʥʳʝ ʪʘʙʣʠʮʳ Excel, ʛʜʝ ʩʦʪʨʫʜʥʠʢʠ ʧʦʜʨʘʟʜʝ-

ʣʝʥʠʡ ʚʝʜʫʪ ʫʯʝʪ ʦʙʨʘʱʝʥʠʡ.  

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠ AS-IS ʙʳʣ ʚʳʷʚʣʝʥ 

ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʧʨʦʙʣʝʤ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʭ 

ʨʝʰʝʥʠʶ.  

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞ-

ʥʦʩʪʴ ʚʠʜʝʪʴ ʚʩʝ ʟʘʷʚʢʠ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, ʪʘʢ ʢʘʢ ʚ ʦʩ-

ʥʦʚʥʦʤ ʢʘʞʜʳʡ ʦʪʜʝʣ ʧʦʣʴʟʫʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʂʘʞʜʳʡ ʦʪʜʝʣ ʤʦʞʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪ ʧʦ ʨʘʙʦʪʝ ʩʚʦʝʡ ʥʘʧʨʘʚʣʝʥʥʦ-

ʩʪʠ, ʥʦ ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʩʯʠʪʘʝʪʩʷ ʥʝʫʜʦʙʥʳʤ ʠʟ-ʟʘ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʰʥʠʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʨʘʙʦʪʳ 

ʩ ʥʠʤʠ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ 

ʫʯʝʪʘ ʦʙʨʘʱʝʥʠʡ ʚ ʦʨʛʘʥ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳ-

ʛʨʫʟʢʠ ʠ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʘ ʧʦ 

ʦʙʨʘʟʮʘʤ ʧʨʷʤʠʢʦʤ ʠʟ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʝʢʦʤʧʦʟʠʮʠʶ ʧʨʦʮʝʩʩʘ 

çʄʦʥʠʪʦʨʠʥʛ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʋʉɿʅè (ʨʠʩʫʥʦʢ 2).  
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ʈʠʩʫʥʦʢ 2. ɼʝʢʦʤʧʦʟʠʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʄʦʥʠʪʦʨʠʥʛ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʋʉɿʅè 

 

ʌʘʡʣ ʨʝʛʠʩʪʨʘ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʧʫʪʝʤ 

ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮʳ Excel ʚ ʩʠʩʪʝʤʫ çʄʦ-

ʥʠʪʦʨʠʥʛ ʜʝʷʪʝʣʴʥʦʩʪʠè. ɹʣʘʛʦʜʘʨʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʚʥʝʩʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ. ɸʚʪʦʤʘʪʠ-

ʯʝʩʢʠ ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʷʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ 

ʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʘʷʚʢʘʭ. ʏʪʦʙʳ ʜʝʪʘʣʴʥʦ ʧʦ-

ʥʷʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ, ʨʘʩʩʤʦʪʨʠʤ ʜʝʢʦʤʧʦʟʠʮʠʶ 

ʨʘʙʦʪʳ çʉʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭè (ʨʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3.ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ çʉʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭè 
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10 ?

ʕʩʧʦʨʪ ʜʘʥʥʳʭ

20 ?

ɸʥʘʣʠʟ
ʧʦʣʫʯʝʥʥʳʭ
ʜʘʥʥʳʭ

30 ?

ʌʦʨʤʠʨʦʚʘʥʠʝ 
ʦʪʯʝʪʦʚ

40 ?

ʌʦʨʤʠʨʦʚʘʥʠʝ
ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ
ʜʘʥʥʳʭ
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ɿʘʛʨʫʞʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʯʝʛʦ ʚ ʙʫʜʫʱʝʤ ʩʠ-

ʩʪʝʤʘ ʩʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʳ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʢʨʠʪʝʨʠʷʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʘʣʝʝ 

ʠʜʝʪ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʦʚ. ɼʘʥʥʳʡ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʩʦʩʪʘʚʣʝ-

ʥʠʷ ʦʪʯʝʪʥʦʩʪʠ ʨʘʙʦʪʳ, ʧʨʠ ʵʪʦʤ ʠʤʝʷ ʙʦʣʴʰʠʡ 

ʬʫʥʢʮʠʦʥʘʣ, ʯʝʤ ʨʘʥʴʰʝ. ʉʦʩʪʘʚʣʝʥʠʝ ʩʪʘʪʠʩʪʠʢʠ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ, ʪʘʢ ʢʘʢ 

ʠʤʝʥʥʦ ʥʘ ʵʪʦʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʚʝʩʴ ʤʦʥʠʪʦʨʠʥʛ, 

ʥʘʙʣʶʜʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʝʜʝʥʠʝ 

ʢʦʥʪʨʦʣʷ. 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʩʠ-

ʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʘ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʢʦ-

ʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪʝ ʝʱʝ ʙʦʣʴʰʝ ʜʦʨʘʙʘʪʳ-

ʚʘʪʴʩʷ, ʫʣʫʯʰʘʪʴʩʷ, ʪʝʤ ʩʘʤʳʤ ʜʝʣʘʷ ʵʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʝʱʝ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʥʝʧʦʣʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʩʚʘʡ ʚ ʩʦʩʪʘʚʝ ʩʚʘʡʥʦ-ʧʣʠʪʥʦʛʦ ʬʫʥ-

ʜʘʤʝʥʪʘ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʩʠʪʫʘʮʠʡ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʣʠʷʥʠʠ ʥʘ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʬʫʥʜʘ-

ʤʝʥʪʥʦʡ ʧʣʠʪʳ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʠʙʦʣʝʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʠʪʫʘʮʠʠ. 

Abstract 

The article discusses options for partial submersion of a pile into the composition of slab-pile Foundation. 

The analysis of these situations will allow to draw a conclusion about the influence on the stress state of the 

Foundation slab. When comparing the results of numerical simulation, we can conclude about the most unfavor-

able situation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʚʘʡʥʦ-ʧʣʠʪʥʳʡ ʬʫʥʜʘʤʝʥʪ, ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʥʝʜʦʧʦʛʨʫʞʝʥʳʝ ʩʚʘʠ, ʥʝ-

ʨʘʚʥʦʤʝʨʥʘʷ ʦʩʘʜʢʘ, ʧʨʝʜʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

Keyword: Pile-slab Foundation, numerical simulation, underloaded piles, differential settlement, limiting 

state. 

 

ʋʩʪʨʦʡʩʪʚʦ ʦʩʥʦʚʘʥʠʡ ʠ ʚʦʟʚʝʜʝʥʠʝ ʬʫʥʜʘ-

ʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʵʪʘʧʦʤ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʡ ʟʥʘʯʠʤʦ-

ʩʪʠ, ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʯʘʩʪʠʣʠʩʴ ʩʣʫʯʘʠ ʧʨʦʷʚʣʝ-

ʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʱʠʭ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʦʩʘʜʦʢ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʟʜʘʥʠʡ ʚ ʩʚʷʟʠ ʩ ʥʝ ʧʦʛʨʫʞʝʥʠʝʤ 

ʩʚʘʡ ʜʦ ʧʨʦʝʢʪʥʳʭ ʦʪʤʝʪʦʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʪʳ 

ʩʚʘʡʥʦ-ʧʣʠʪʥʳʡ ʬʫʥʜʘʤʝʥʪ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ 

ʜʦʤʘ ʛʦʨʦʜʘ ʊʶʤʝʥʠ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʚʘʡʥʦ-ʧʣʠʪʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Plaxis 3D. 

ʊʘʙʣʠʮʘ 1. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʈʘʡʦʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛ.ʊʶʤʝʥʴ 

ʇʣʦʱʘʜʴ ʬʫʥʜʘʤʝʥʪʥʦʡ ʧʣʠʪʳ 60ʭ25=1500ʤ2 

ʊʦʣʱʠʥʘ ʬʫʥʜʘʤʝʥʪʥʦʡ ʧʣʠʪʳ 0,8ʤ 

ʅʘʛʨʫʟʢʘ 150 ʢʅ/ʤ2 

ʇʣʦʱʘʜʴ ʩʚʘʠ 0,3ʭ0,3=0,09ʤ2 

ɼʣʠʥʘ ʩʚʘʠ 12ʤ 

ɼʣʠʥʘ ʩʚʘʠ (ʥʝʧʦʛʨʫʞʝʥʦʡ) 7ʤ 

ʂʦʣ-ʚʦ ʩʚʘʡ 472ʰ. 

ʆʩʥʦʚʘʥʠʝ 

1ʩʣʦʡ ʅʘʩʳʧʥʦʡ ʛʨʫʥʪ: ʧʝʩʦʢ ʤʝʣʢʠʡ 0-0,4ʤ 

2ʩʣʦʡ ʉʫʛʣʠʥʦʢ ʪʫʛʦʧʣʘʩʪʠʯʥʳʡ 0,4-4,2ʤ 

3ʩʣʦʡ ʉʫʛʣʠʥʦʢ ʪʝʢʫʯʝʧʣʘʩʪʠʯʥʳʡ 4,2-7,2ʤ 

4ʩʣʦʡ ʇʝʩʦʢ ʩʝʨʳʡ, ʤʝʣʢʠʡ 7,2-16,6ʤ 

5ʩʣʦʡ ɻʣʠʥʘ ʪʫʛʦʧʣʘʩʪʠʯʥʘʷ 16,6-30ʤ 

 

ɺʘʨʠʘʥʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʚʘʡʥʦʛʦ ʬʫʥʜʘ-

ʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 6 ʩʠʪʫʘʮʠʷʤʠ: 

1. ʇʦʣʥʳʡ ʨʘʩʯʝʪ  

2. ʉʠʪʫʘʮʠʷ 1 

3. ʉʠʪʫʘʮʠʷ 1+2 

4. ʉʠʪʫʘʮʠʷ 1+6 

5. ʉʠʪʫʘʮʠʷ (2-5) 

6. ʉʠʪʫʘʮʠʷ 1+(4-7) 

ɺ ʥʘʟʚʘʥʠʠ ʩʠʪʫʘʮʠʡ ʦʪʦʙʨʘʞʝʥʳ ʥʦʤʝʨʘ 

ʫʯʘʩʪʢʦʚ ʧʣʠʪʳ, ʚ ʢʦʪʦʨʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʙʫʜʝʪ 

ʧʨʦʠʟʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʡ ʩ ʥʝʜʦʧʦʛʨʫ-

ʞʝʥʥʳʤʠ ʩʚʘʷʤʠ. ɺʤʝʩʪʦ ʧʨʠʥʷʪʳʭ 12 ʤʝʪʨʦʚʳʭ 

ʩʚʘʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ I ʠ II 

ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʙʫʜʫʪ ʧʨʠʥʷʪʳ ʩʚʘʠ 

ʜʣʠʥʦʡ 7 ʤʝʪʨʦʚ.  

ʉʚʘʠ 7 ʤʝʪʨʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʚʷʟʠ ʩ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝʤ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʥʝ ʧʦʛʨʫʞʝʥʠʝʤ ʩʚʘʠ ʜʦ ʦʩʥʦʚʥʦʛʦ ʥʝ-

ʩʫʱʝʛʦ ʩʣʦʷ ï ʧʝʩʢʠ ʤʝʣʢʠʝ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʩʚʘʡʥʦ-ʧʣʠʪʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʙʠʪʴ ʧʣʠʪʫ ʥʘ 8 ʭʘʨʘʢ-

ʪʝʨʥʳʭ ʫʯʘʩʪʢʦʚ (ʈʠʩʫʥʦʢ 1) 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪ ʜʘʥʥʳʭ ʩʠʪʫʘʮʠʡ 

ʧʨʦʠʟʚʝʜʝʥ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ Plaxis 3D. 
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ʈʠʩʫʥʦʢ 1. ʋʯʘʩʪʢʠ 1-8 

 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ: ʦʪ ɸ ʜʦ I ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʢʨʘʷʤ ʧʣʠʪʳ, ʪʦʯʢʠ 1-8 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʮʝʥʪʨʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʘʩʪʢʦʚ ʧʣʠʪʳ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʘʩʯʝʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Plaxis 3D ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2-7. 

ʊʘʙʣʠʮʘ 2. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʥʦʛʦ ʨʘʩʯʝʪʘ 

 
 

ʊʘʙʣʠʮʘ 3. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʠ ʩʠʪʫʘʮʠʠ 1 

 
 

ʊʘʙʣʠʮʘ 4. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʠ ʩʠʪʫʘʮʠʠ 1+2 

 
 

ʊʘʙʣʠʮʘ 5. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʠ ʩʠʪʫʘʮʠʠ 1+6 

 
  




