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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʞʸʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʫʜʝʣʷʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʧʨʦʜʘʞ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʩʪʨʘʪʝʛʠʠ, ʦʜʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʧʝʨʝʢʨʸʩʪʥʳʝ ʧʨʦʜʘʞʠ. 

ʇʝʨʝʢʨʸʩʪʥʳʝ ʧʨʦʜʘʞʠ (ʩross-sell) ï ʨʝʢʦʤʝʥʜʘʮʠʷ ʣʶʙʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, 

ʧʨʠʦʙʨʝʪʘʝʤʦʛʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʩʥʦʚʥʳʤ. ɼʘʥʥʘʷ ʪʝʭʥʠʢʘ ʧʨʦʜʘʞ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʩʪʘʚʠʪʴ 

ʢʣʠʝʥʪʘ ʪʨʘʪʠʪʴ ʙʦʣʴʰʝ ʥʘ ʩʚʷʟʘʥʥʳʝ ʧʨʦʜʫʢʪʳ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʨʦʩʩ-ʧʨʦʜʘʞʠ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

- ʯʘʩʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʤʝʩʪʝ ʩʦ ʩʢʠʜʢʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʦʩʧʨʠʥʠʤʘʝʤʫʶ ʮʝʥʥʦʩʪʴ 
ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʫʤʝʥʴʰʠʪʴ ʩʣʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʦ ʧʦʢʫʧʢʝ; 

- ʚʥʝʜʨʝʥʠʝ ʥʘ ʩʪʨʘʥʠʮʫ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ, ʯʪʦʙʳ ʧʦʜʪʘʣʢʠʚʘʪʴ ʢʣʠʝʥʪʦʚ ʢ ʠʤʧʫʣʴʩʠʚʥʳʤ 

ʧʦʢʫʧʢʘʤ; 

- ʚ ʨʘʤʢʘʭ ʧʝʨʝʢʨʸʩʪʥʳʭ ʧʨʦʜʘʞ ʪʦʚʘʨʳ ʧʨʝʜʣʘʛʘʶʪʩʷ ʜʝʰʝʚʣʝ, ʯʝʤ ʪʦʚʘʨʳ, ʜʦʙʘʚʣʝʥʥʳʝ ʚ 
ʢʦʨʟʠʥʫ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʩʩʪʘʥʦʚʢʠ ʪʦʚʘʨʦʚ ʚ ʨʦʟʥʠʯʥʳʭ ʤʘʛʘʟʠʥʘʭ, ʧʦʟʚʦʣʷʶʱʘʷ ʢʣʠʝʥʪʫ, 

ʧʨʠʦʙʨʝʪʘʶʱʝʤʫ, ʥʘʧʨʠʤʝʨ, ʯʘʡ ʢʫʧʠʪʴ ʢ ʥʝʤʫ ʩʣʘʜʢʦʝ. 

ʉʪʠʤʫʣʠʨʦʚʘʪʴ ʢʨʦʩʩ-ʧʨʦʜʘʞʠ ʧʦʤʦʛʘʶʪ ʩʣʝʜʫʶʱʠʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ: 

- ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ; 

- ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʪʦʚʘʨʳ; 
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- ʧʘʢʝʪʳ ʫʩʣʫʛ; 

- ʧʨʦʜʫʢʪʳ, ʯʘʩʪʦ ʧʨʠʦʙʨʝʪʘʝʤʳʝ ʚʤʝʩʪʝ; 

- ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʜʤʝʪʳ ʙʝʩʧʣʘʪʥʦ; 

- ʙʝʩʧʣʘʪʥʘʷ ʜʦʩʪʘʚʢʘ; 

- ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʯʝʨʝʟ ʠʩʪʦʨʠʶ ʧʦʢʫʧʦʢ. 

ʇʨʠ ʚʩʝʭ ʫʜʦʙʩʪʚʘʭ ʢʨʦʩʩ-ʧʨʦʜʘʞ ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʪʠʧʠʯʥʳʝ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʤʝʰʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʧʨʦʜʘʞʠ. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

1. ʊʦʚʘʨʳ ʧʦ cross-sell ʠʟ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʅʘʧʨʠʤʝʨ, ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʧʦʢʫʧʘʪʝʣʴ ʧʦʜʙʠʨʘʝʪ ʩʝʙʝ ʥʦʚʫʶ ʢʦʬʝʚʘʨʢʫ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ. 

ɹʫʜʝʪ ʥʝʣʦʛʠʯʥʦ, ʝʩʣʠ ʩʠʩʪʝʤʘ ʧʨʝʜʣʦʞʠʪ ʝʤʫ ʧʨʠʦʙʨʝʩʪʠ ʙʝʩʧʨʦʚʦʜʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʳʰʴ. ʇʦʵʪʦʤʫ 

ʤʝʞʜʫ ʧʨʝʜʣʦʞʝʥʠʷʤʠ cross-sell ʜʦʣʞʥʘ ʙʳʪʴ ʣʦʛʠʯʝʩʢʘʷ ʩʚʷʟʴ. 

2. ɹʦʣʴʰʦʡ ʚʳʙʦʨ 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʦʪʥʠʤʘʝʪ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʚʨʝʤʝʥʠ ʫ ʧʦʢʫʧʘʪʝʣʷ, ʠʟ-ʟʘ ʯʝʛʦ ʦʥ ʣʠʙʦ ʟʘʙʳʚʘʝʪ ʦ 

ʧʦʢʫʧʢʝ, ʣʠʙʦ ʦʪʢʣʘʜʳʚʘʝʪ ʝʸ ʚ ʜʦʣʛʠʡ ʷʱʠʢ. ʄʘʨʢʝʪʦʣʦʛʠ ʨʝʢʦʤʝʥʜʫʶʪ ʩʧʠʩʦʢ ʠʟ 4-5 ʧʦʟʠʮʠʡ.  

3. ʅʝʩʚʦʝʚʨʝʤʝʥʥʳʝ cross-sell 

ʇʨʝʜʣʦʞʝʥʠʷ cross-sell ʫʤʝʩʪʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʢʣʠʝʥʪ ʦʧʨʝʜʝʣʠʣʩʷ ʩ 

ʢʣʶʯʝʚʳʤ ʪʦʚʘʨʦʤ. ʊʦʛʜʘ ʝʤʫ ʠʥʪʝʨʝʩʥʳ ʜʨʫʛʠʝ ʪʦʚʘʨʳ ʠʣʠ ʫʩʣʫʛʠ. 

ʀʩʧʦʣʴʟʫʷ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ 8 ʤʠʣʣʠʦʥʘʭ ʧʦʢʫʧʦʢ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʤʘʛʘʟʠʥʝ (ʨʠʩʫʥʦʢ 1), ʧʨʝʜʣʦʞʠʤ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʢʨʦʩʩ-ʢʘʪʝʛʦʨʠʡʥʳʝ ʧʨʦʜʘʞʠ 

ʪʦʚʘʨʦʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʘʨʢʠ ʚ ʨʦʟʥʠʯʥʦʡ ʩʝʪʠ ʤʘʛʘʟʠʥʦʚ ʬʦʨʤʘʪʘ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ ɼʨʦʛʝʨʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʥʩʪʨʫʤʝʥʪʘ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʤ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʧʣʘʪʬʦʨʤʫ Deductor Studio [1]. 

 
ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʦ ʧʨʦʜʘʞʘʭ 

ɺ ʜʘʪʘʩʝʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʜʘʞʘʭ ʚ ʦʜʥʦʤ ʤʘʛʘʟʠʥʝ ʪʦʚʘʨʦʚ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʇʨʠʤʝʤ ʧʨʦʜʫʢʮʠʶ ʚʳʙʨʘʥʥʦʡ ʢʦʤʧʘʥʠʠ çXè ʢʘʢ ʦʩʥʦʚʥʫʶ, ʘ ʧʨʦʜʫʢʮʠʶ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ï ʢʘʢ 

ʜʨʫʛʫʶ ʧʨʦʜʫʢʮʠʶ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʨʦʩʩ-ʧʨʦʜʘʞ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ 

ʦʩʥʦʚʥʦʡ ʢʦʤʧʘʥʠʝʡ. ɺ ʵʪʠ ʢʘʪʝʛʦʨʠʠ ʚʭʦʜʠʪ: 

- ʫʭʦʜ ʟʘ ʜʝʪʴʤʠ; 

- ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʪʠʨʢʠ; 

- ʞʝʥʩʢʘʷ ʛʠʛʠʝʥʘ; 

- ʫʭʦʜ ʟʘ ʚʦʣʦʩʘʤʠ; 

- ʫʭʦʜ ʟʘ ʜʦʤʦʤ; 

- ʜʣʷ ʙʨʠʪʴʷ; 

- ʟʘʙʦʪʘ ʦ ʟʜʦʨʦʚʴʝ; 

- ʫʭʦʜ ʟʘ ʧʦʣʦʩʪʴʶ ʨʪʘ; 

- ʫʭʦʜ ʟʘ ʢʦʞʝʡ ʠ ʣʠʯʥʘʷ ʛʠʛʠʝʥʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʨʘʙʦʪʘʪʴ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ cross-sell ʠʟ 

ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʜʨʫʛʠʭ ʪʦʚʘʨʦʚ ʠʣʠ ʙʫʜʝʪ ʜʦʧʦʣʥʷʪʴ ʯʝʢ ʙʝʟ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʪʦʚʘʨʦʤ ʵʪʦʡ 

ʤʘʨʢʠ [2]. 
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ʆʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ: 

- ʦʙʨʘʙʦʪʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʪʘʩʝʪʘ ʥʘ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʪʨʝʥʜʦʚ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʤʘʪʨʠʮʳ ʢʨʦʩʩ-ʧʨʦʜʘʞ non-food ʢʘʪʝʛʦʨʠʡ ʠ ʚʳʨʘʙʦʪʢʝ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʧʦ 

ʫʚʝʣʠʯʝʥʠʶ ʨʦʩʪʘ ʧʨʦʜʘʞ ʪʦʚʘʨʦʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʬʠʨʤʳ; 

- ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʪʦʚʘʨʦʚ ʚ ʤʘʪʨʠʮʝ ʢʨʦʩʩ-ʧʨʦʜʘʞ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ 

ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʦʙʲʸʤʘ ʧʨʦʜʘʞ ʩ ʫʯʸʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. 

ʇʨʠ ʧʦʠʩʢʝ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣʘ ʟʘʜʘʜʠʤ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 60 ʜʦ 99. ʅʘ ʥʘʯʘʣʴʥʦʤ 

ʰʘʛʝ ʦʪʦʙʨʘʥʦ 36 ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ (ʨʠʩʫʥʦʢ 2). ʀʭ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʘʚʠʣ ʩ 6 ʧʦ 36, 

ʪʘʢ ʢʘʢ ʪʦʚʘʨʳ ʚ ʵʪʠʭ ʧʨʘʚʠʣʘʭ ʧʨʠʥʘʜʣʝʞʘʪ ʨʘʟʥʳʤ ʢʘʪʝʛʦʨʠʷʤ, ʩʦʦʪʚʝʪʩʚʝʥʥʦ, ʥʝʪ ʜʦʩʪʘʪʦʯʥʦʡ 

ʫʚʝʨʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʢʫʧʘʪʝʣʴ, ʚʟʷʚʰʠʡ, ʥʘʧʨʠʤʝʨ, ʢʨʝʤ ʜʣʷ ʨʫʢ ʚʦʟʴʤʸʪ ʪʘʢʞʝ ʢʦʨʤ ʜʣʷ ʢʦʰʝʢ. ɼʘʣʝʝ, 

ʧʨʦʚʝʜʷ ʦʯʠʩʪʢʫ ʧʨʘʚʠʣ ʦʪ ʣʠʰʥʠʭ ʢʘʪʝʛʦʨʠʡ, ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʧʨʘʚʠʣʘ ʩ ʢʦʨʤʘʤʠ ʜʣʷ ʢʦʰʝʢ, ʪʘʢ ʢʘʢ 

ʥʫʞʥʘʷ ʥʘʤ ʢʦʤʧʘʥʠʷ ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʜʘʥʥʳʝ ʪʦʚʘʨʳ. 

 

 
ʘ 

 
ʙ 

 
ʚ 

ʈʠʩ. 2. ɸʩʩʦʮʠʘʪʠʚʥʳʝ ʧʨʘʚʠʣʘ: 

ʘ ï ʩ 1 ʧʦ 13, ʙ ï ʩ 14 ʧʦ 28, ʚ ï ʩ 29 ʧʦ 36 

 

ʀʪʦʛʦ ʦʩʪʘʣʦʩʴ 3 ʧʨʘʚʠʣʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʚ ʢʦʨʟʠʥʝ ʧʦʪʨʝʙʠʪʝʣʷ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʪʦʚʘʨʳ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʨʠʩʫʥʦʢ 3). 
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ʈʠʩ. 3. ɺʳʙʨʘʥʥʳʝ ʧʨʘʚʠʣʘ 

 

ʇʨʦʚʝʨʠʤ ʧʨʘʚʠʣʘ, ʚ ʢʦʪʦʨʳʭ ʝʩʪʴ ʪʦʣʴʢʦ ʦʩʥʦʚʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ, ʫʢʘʟʘʚ ʫʩʣʦʚʠʝ çʦʩʥ. ʧʨʦʜʫʢʪè 

ʥʝ ʨʘʚʝʥ ç0è (ʨʠʩʫʥʦʢ 4). 

 
ʈʠʩ. 4. ʋʩʣʦʚʠʝ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ 

 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʪʘʢʠʭ ʧʨʘʚʠʣ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʧʦʵʪʦʤʫ ʧʨʠʤʝʤ ʛʠʧʦʪʝʟʫ, ʯʪʦ ʪʦʣʴʢʦ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʦʚʘʨʦʚ ʜʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩ ʜʨʫʛʠʤʠ ʢʪʦ-ʪʦ ʢʫʧʠʪ ʪʦʚʘʨʳ ʵʪʦʡ ʤʘʨʢʠ. 

ʉʦʟʜʘʜʠʤ ʥʦʚʦʝ ʫʩʣʦʚʠʝ ʬʠʣʴʪʨʘʮʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʨʦʜʫʢʪ ʜʨʫʛʦʡ ʬʠʨʤʳ ʙʫʜʝʪ ʥʝ ʧʫʩʪʦʡ. 

ʊʘʢ ʤʳ ʩʤʦʞʝʤ ʫʩʪʘʥʦʚʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʥʘʙʦʨʳ, ʧʦʢʫʧʘʝʤʳʝ ʫ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴ 41 ʥʘʙʦʨ ʪʦʚʘʨʦʚ. ʇʦʩʣʝ ʦʪʩʝʠʚʘʥʠʷ ʧʨʘʚʠʣ, 

ʥʝʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʥʦʚʦʤʫ ʫʩʣʦʚʠʶ, ʦʩʪʘʝʪʩʷ 4 ʧʨʘʚʠʣʘ (ʨʠʩʫʥʦʢ 5). ɺʠʜʥʦ, ʯʪʦ ʧʨʠʥʷʪʘʷ ʛʠʧʦʪʝʟʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʢʦʡ ʥʘʙʦʨ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʥʘ ʦʜʥʦ ʧʨʘʚʠʣʦ ʙʦʣʴʰʝ. 

 

 
ʈʠʩ. 5. ʇʨʘʚʠʣʘ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʝʠʚʘʥʠʷ 

 

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʧʨʘʚʠʣ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ ʧʨʦʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʘʢʮʠʡ ʥʘ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʯʠʱʝʥʠʷ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʘʞʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʜʣʷ ʩʚʦʝʡ ʤʘʨʢʠ: 

- «1+1» ï ʧʨʠ ʧʦʢʫʧʢʝ, ʥʘʧʨʠʤʝʨ, ʩʳʚʦʨʦʪʢʠ ʢʨʝʤ ʚ ʧʦʜʘʨʦʢ; 

- çʉʧʘʩʸʤ ʧʣʘʥʝʪʫ ʚʤʝʩʪʝè ï ʜʦʙʘʚʠʪʴ ʚ ʢʘʪʝʛʦʨʠʶ çʙʠʦè ʨʘʟʣʘʛʘʝʤʫʶ ʫʧʘʢʦʚʢʫ, ʯʪʦ 

ʧʦʥʨʘʚʠʪʩʷ ʘʢʪʠʚʥʳʤ ʧʦʢʫʧʘʪʝʣʷʤ; 

- çʂʦʤʧʣʝʢʩʥʳʡ ʫʭʦʜè ï ʩʢʠʜʢʘ ʟʘ ʧʦʢʫʧʢʫ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʪʦʚʘʨʦʚ ʢʦʤʧʘʥʠʠ çXè. 

ʇʝʨʝʢʨʸʩʪʥʳʝ ʧʨʦʜʘʞʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʧʨʦʜʘʞ, ʢʦʪʦʨʳʝ 

ʧʦʤʦʛʘʶʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʘʞʠ ʪʦʚʘʨʘ ʢʘʢ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ, ʪʘʢ ʠ ʚ ʨʦʟʥʠʯʥʳʭ ʩʝʪʷʭ. ʀʭ ʨʝʘʣʠʟʘʮʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʳ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ ʥʘ ʩʚʦʡʩʪʚʘ ʪʨʠʢʦʪʘʞʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʨʠʢʦʪʘʞʥʳʭ 

ʧʦʣʦʪʝʥ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʩʳʨʴʷ ʠ ʪʨʠʢʦʪʘʞʥʦʛʦ  ʧʝʨʝʧʣʝʪʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ð ʩʧʦʨʪʠʚʥʳʡ ʪʨʠʢʦʪʘʞ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 

 
Grigoreva E.G., Semenova N. S. 

 
St. Petersburg State University of Industrial Technologies and Design 
191186, Saint-Petersburg, Bolshaya Morskaya street, 18 
 
ASSESSMENT OF THE BREATHABILITY OF KNITTED FABRICS FOR SPORTS PURPOSES 

 
The article discusses the influence of the structure of knitted fabrics on the properties of knitwear. The 

technological parameters of knitted fabrics obtained by an experimental method are presented. A comparative 

analysis of the air permeability of knitted fabrics, depending on the type of raw materials and knitted weave, was 

carried out. 

Keywordsð sports knitwear, technological parameters, breathability  

 
ʉʧʦʨʪʠʚʥʳʡ ʩʪʠʣʴ ʜʘʚʥʦ ʧʝʨʝʩʪʘʣ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʯʪʦ-ʪʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʜʣʷ ʟʘʥʷʪʠʡ ʚ 

ʩʧʦʨʪʟʘʣʝ. ʇʨʘʢʪʠʯʥʦʩʪʴ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʩʧʦʨʪʠʚʥʦʡ ʦʜʝʞʜʳ ʧʦ ʚʢʫʩʫ ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ 

ʩʧʦʨʪʩʤʝʥʘʤ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʩʧʦʨʪʠʚʥʦʛʦ ʩʪʠʣʷ ʩʚʷʟʳʚʘʶʪ ʩ ʪʝʤ, ʯʪʦ ʚ ʦʙʱʝʩʪʚʝ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤʠ 

ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʥʮʠʧʳ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʉʧʦʨʪ ʚ ʥʘʰʝ ʚʨʝʤʷ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʣʝʟʥʦ, ʥʦ ʠ ʤʦʜʥʦ ʠ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʩʧʦʨʪʠʚʥʳʭ ʚʝʱʝʡ ʚ ʧʦʚʩʝʜʥʝʚʥʳʡ ʛʘʨʜʝʨʦʙ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ. ɻʦʨʦʜʩʢʫʶ ʚʝʨʩʠʶ 

ʩʧʦʨʪʠʚʥʦʛʦ ʩʪʠʣʷ ʥʘʟʳʚʘʶʪ çʘʪʣʝʡʞʝʨè (ʘʥʛʣ. ï «athleisureè). ʉʘʤʦ ʩʣʦʚʦ ʦʙʨʘʟʦʚʘʣʦʩʴ ʦʪ ʘʥʛʣʠʡʩʢʠʭ 

«athletic» ï ʩʧʦʨʪʠʚʥʳʡ ʠ çleisure» ï ʦʪʜʳʭ, ʜʦʩʫʛ. ʉʪʠʣʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʦʡ ʫʤʝʩʪʥʦʩʪʴ ʦʜʝʞʜʳ ʜʣʷ 

ʩʧʦʨʪʘ ʠ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ ʞʠʟʥʠ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʪʘʜʠʦʥʝ ʠʣʠ ʚʦ ʚʨʝʤʷ ʧʨʦʙʝʞʢʠ, ʥʦ ʠ ʚ ʦʙʳʯʥʦʡ ʞʠʟʥʠ, 

ʩʦʯʝʪʘʷ ʩ ʧʣʘʪʴʷʤʠ, ʙʨʶʢʘʤʠ, ʢʘʙʣʫʢʘʤʠ ʠ ʪ.ʜ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʩʧʦʨʪʠʚʥʦʡ ʦʜʝʞʜʳ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ 

ʰʠʨʦʢʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʪʝʨʷʶʪʩʷ ʯʝʨʪʳ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʩʧʦʨʪʫ. 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʨʪʠʚʥʦʡ ʦʜʝʞʜʳ ʦʜʥʦʡ ʠʟ ʨʦʩʩʠʡʩʢʠʭ ʬʠʨʤ. 

             
ʈʠʩ. 1. ʆʜʝʞʜʘ ʜʣʷ ʩʧʦʨʪʘ ʠ ʦʪʜʳʭʘ ʢʦʤʧʘʥʠʠ ç Bona Fideè (ʈʦʩʩʠʷ) 
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ʉʧʦʨʪʠʚʥʳʡ ʩʪʠʣʴ ʚʩʝ ʙʦʣʴʰʝ ʟʘʚʦʝʚʳʚʘʝʪ ʛʘʨʜʝʨʦʙ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʦʪʩʶʜʘ ʠ ʚʦʟʨʘʩʪʘʶʪ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʉʧʦʨʪʠʚʥʘʷ ʦʜʝʞʜʘ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʘʢʩʠʤʫʤ ʫʜʦʙʩʪʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʧʨʠ ʵʪʦʤ ʙʳʪʴ ʣʝʛʢʦʡ ʠ 

ʛʠʛʠʝʥʠʯʥʦʡ, ʩʦʟʜʘʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʩʝʭ 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʦʜʝʞʜʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʢʦʤʧʣʝʢʩʦʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ 

ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʜʣʷ ʩʧʦʨʪʠʚʥʳʭ ʠʟʜʝʣʠʡ 

ʷʚʣʷʶʪʩʷ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ. ɸ ʪʘʢʞʝ 

ʥʝʤʘʣʦʚʘʞʥʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʨʘʩʪʷʞʠʤʦʩʪʴ, ʠʩʪʠʨʘʥʠʝ, ʧʠʣʣʠʥʛʫʝʤʦʩʪʴ ʠ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʨʦʢ ʩʣʫʞʙʳ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ.  

ɻʣʘʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʧʦʨʪʠʚʥʦʡ ʦʜʝʞʜʳ ʷʚʣʷʝʪʩʷ ʪʨʠʢʦʪʘʞ. ʊʨʠʢʦʪʘʞʥʳʝ 

ʧʦʣʦʪʥʘ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʨʘʩʪʷʞʠʤʦʩʪʴʶ, ʵʣʘʩʪʠʯʥʦʩʪʴʶ, 

ʭʦʨʦʰʠ ʚ ʫʭʦʜʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʩʧʦʨʪʘ, ʥʘʛʨʫʟʢʠ ʠ ʪʠʧʘ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʬʦʨʤʫ, ʪʠʧ ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ ʩʳʨʴʝʚʦʡ ʩʦʩʪʘʚ. ɹʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʠʢʦʪʘʞʘ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʚʳʙʨʘʪʴ ʪʦʚʘʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʭʦʜʠʪʴ ʜʣʷ 

ʟʘʜʫʤʘʥʥʳʭ ʮʝʣʝʡ. 

ʊʨʠʢʦʪʘʞʥʳʝ ʧʦʣʦʪʥʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʧʦʨʪʠʚʥʦʡ ʦʜʝʞʜʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ, ʩʪʦʡʢʦʩʪʴʶ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʜʝʞʜʘ ʩʧʦʨʪʠʚʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʩʝ ʨʝʞʝ ʚ 

ʩʧʦʨʪʠʚʥʳʭ ʤʘʛʘʟʠʥʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠʟʜʝʣʠʷ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʚʦʣʦʢʦʥ. ʅʘʪʫʨʘʣʴʥʳʝ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ 

ʧʦʣʦʪʥʘ ʠʤʝʶʪ ʨʷʜ ʩʭʦʜʩʪʚ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. ɽʩʣʠ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ: çʘ ʯʪʦ ʣʫʯʰʝè, ʪʦ ʦʪʚʝʪ 

ʙʫʜʝʪ ʥʝ ʦʜʥʦʟʥʘʯʥʳʤ. ʅʘʧʨʠʤʝʨ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʠ ʷʚʣʷʶʪʩʷ 

ʭʦʨʦʰʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʆʜʥʘʢʦ ʩʧʦʨʪʠʚʥʘʷ ʦʜʝʞʜʘ ʠʟ ʯʠʩʪʦʛʦ ʭʣʦʧʢʘ ʥʝ ʧʦʜʦʡʜʝʪ ʜʣʷ 

ʠʥʪʝʥʩʠʚʥʳʭ ʥʘʛʨʫʟʦʢ ʠʣʠ ʚ ʞʘʨʢʫʶ ʩʦʣʥʝʯʥʫʶ ʧʦʛʦʜʫ. ʆʥʘ ʦʪʣʠʯʥʦ ʚʧʠʪʳʚʘʝʪ ʚʣʘʛʫ (ʧʦʪ), ʥʘʯʠʥʘʝʪ 

ʧʨʠʣʠʧʘʪʴ ʢ ʪʝʣʫ ʠ ʚ ʠʪʦʛʝ ʥʝ ʜʘʝʪ çʜʳʰʘʪʴè ʢʦʞʝ. ʏʘʩʪʦ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʠʢʦʪʘʞʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʩʢʦʟʥʘʷ ʠʣʠ ʙʘʤʙʫʢʦʚʘʷ ʧʨʷʞʘ. ʆʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʮʝʣʣʶʣʦʟʳ, ʤʷʛʢʘʷ, 

ʰʝʣʢʦʚʠʩʪʘʷ, ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤʠ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟʜʝʣʠʷ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ: ʣʘʡʢʨʘ, ʧʦʣʠʵʩʪʝʨ, ʵʣʘʩʪʘʥ 

ʠ ʜʨ. ʇʦʣʠʵʩʪʝʨ ï ʩʠʥʪʝʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ 

ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ. ʇʦʣʦʪʥʘ ʠʟ ʧʦʣʠʵʩʪʝʨʘ ʥʝ ʚʧʠʪʳʚʘʶʪ ʚʣʘʛʫ, ʤʘʣʦ ʜʝʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʙʣʘʜʘʶʪ ʤʘʣʦʡ ʨʘʩʪʷʞʠʤʦʩʪʴʶ, ʠ ʙʳʩʪʨʦ ʩʦʭʥʫʪ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʯʝʪʳʨʝ ʦʙʨʘʟʮʘ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʩʧʦʨʪʠʚʥʦʡ ʦʜʝʞʜʳ, ʚʳʨʘʙʦʪʘʥʥʳʭ ʠʟ ʨʘʟʥʦʛʦ ʩʳʨʴʷ. ʆʙʨʘʟʝʮ ˉ1 ʚʳʧʦʣʥʝʥ ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʢʫʣʠʨʥʘʷ 

ʛʣʘʜʴ ʠʟ ʚʠʩʢʦʟʥʦʡ ʧʨʷʞʠ. ʆʙʨʘʟʝʮ ˉ2 ʚʳʨʘʙʦʪʘʥ ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʠʥʪʝʨʣʦʢ ʠ ʩʦʩʪʦʠʪ ʠʟ 100% ʧʦʣʠʵʩʪʝʨʘ. 

ʆʙʨʘʟʝʮ ˉ3 ʦʙʨʘʟʦʚʘʥ ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʢʫʣʠʨʥʘʷ ʛʣʘʜʴ ʠʟ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʠ. ʇʦʩʣʝʜʥʠʡ ʦʙʨʘʟʝʮ 

ʚʳʧʦʣʥʝʥ ʠʟ ʙʘʤʙʫʢʦʚʦʡ ʧʨʷʞʠ ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʣʘʩʪʠʢ 1+1. ʉʨʝʜʠ ʙʦʣʴʰʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʪʨʠʢʦʪʘʞʥʳʭ 

ʧʦʣʦʪʝʥ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʦʨʪʠʚʥʳʭ ʠʟʜʝʣʠʡ, ʙʳʣʦ ʚʳʙʨʘʥʦ ʪʨʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʧʦʨʪʠʚʥʦʡ ʦʜʝʞʜʳ. ʉʭʝʤʳ ʠ ʛʨʘʬʠʯʝʩʢʘʷ ʟʘʧʠʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʧʝʨʝʧʣʝʪʝʥʠʡ çʢʫʣʠʨʥʘʷ ʛʣʘʜʴè, ʣʘʩʪʠʢ 1+1 ʠ ʠʥʪʝʨʣʦʢ 

ʉ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʨʠʢʦʪʘʞʘ: 

ʧʣʦʪʥʦʩʪʴ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ (˜ː), ʧʣʦʪʥʦʩʪʴ ʧʦ ʚʝʨʪʠʢʘʣʠ (˜ˏ) ʠ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʣʦʪʥʘ (”). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʣʦʪʝʥ  

ʆʙʨʘʟʝʮ ʇʝʨʝʧʣʝʪʝʥʠʝ ʉʳʨʴʝʚʦʡ ʩʦʩʪʘʚ 
˜ːȟ  
̐̆̓
̅  ̍

˜ˏȟ 
̐̆̓
̅  ̍

”ȟ 
̄
̍  

1 ʂʫʣʠʨʥʘʷ ʛʣʘʜʴ 100% ʚʠʩʢʦʟʘ 

 

150 

 

208 

 

189 

2 ʀʥʪʝʨʣʦʢ 100% ʧʦʣʠʵʩʪʝʨ 

 

155 

 

230 

 

206 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1. 

3 ʂʫʣʠʨʥʘʷ ʛʣʘʜʴ 100% ʭ/ʙ 

 

102 

 

114 

 

193 

4 ʃʘʩʪʠʢ 1+1 100% ʙʘʤʙʫʢ 

 

55 

 

69 

 

363 

 

ɿʘʪʝʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʚʩʝʭ ʧʦʣʦʪʝʥ ʥʘ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ. ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ï ʵʪʦ ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʣʦʪʥʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʨʦʧʫʩʢʘʪʴ ʚʦʟʜʫʭ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʝʥʪʠʣʷʮʠʶ ʦʜʝʞʜʳ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʟʘʥʷʪʠʠ ʩʧʦʨʪʦʤ ʠ ʘʢʪʠʚʥʦʤ ʦʙʨʘʟʝ ʞʠʟʥʠ. ʏʝʤ 

ʚʳʰʝ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʡ ʠ ʠʥʪʝʥʩʠʚʥʝʝ ʜʚʠʞʝʥʠʝ ʚʦʟʜʫʭʘ, ʪʝʤ ʚʳʰʝ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʫ 

ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʧʨʠʙʦʨʝ ʤʘʨʢʠ ATL-2 (FF-12) (ʨʠʩ.3) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 12088-

77 çʄʘʪʝʨʠʘʣʳ ʪʝʢʩʪʠʣʴʥʳʝ ʠ ʠʟʜʝʣʠʷ ʠʟ ʥʠʭ. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠè. ʉʫʱʥʦʩʪʴ 

ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʨʝʥʠʠ ʦʙʲʝʤʘ ʚʦʟʜʫʭʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʟʘʜʘʥʥʫʶ ʧʣʦʱʘʜʴ ʠʩʧʳʪʫʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʟʨʝʞʝʥʠʠ ʧʦʜ ʪʦʯʝʯʥʦʡ ʧʨʦʙʦʡ. 

 
ʈʠʩ. 3. ʆʙʱʠʡ ʚʠʜ ʧʨʠʙʦʨʘ FF-12 

 

ʇʦʢʘʟʘʪʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ὗ  ̉ ὗ  ʚ ̅̍ ̍  ʩ ʢʘʞʜʦʡ ʪʦʯʝʯʥʦʡ ʧʨʦʙʳ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1).  

 ὗ
 
 

 

 
ȟ                                              (1) 

 

ʛʜʝ ὠ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʠʟ ʚʩʝʭ ʠʩʧʳʪʘʥʠʡ ʪʦʯʝʯʥʦʡ ʧʨʦʙʳ 

(ʧʦʢʘʟʘʥʠʷ ʨʦʪʘʤʝʪʨʘ), 
̅̍

̘́̒; 
Ὓ ï ʠʩʧʳʪʫʝʤʘʷ ʧʣʦʱʘʜʴ, ̒ .̍ 

ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʥʘ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʚ ʜʝʩʷʪʠ ʨʘʟʥʳʭ ʤʝʩʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʧʦ ʜʠʘʛʦʥʘʣʠ. ʇʣʦʱʘʜʴ ʠʩʧʳʪʘʥʠʷ (Ὓ) ʨʘʚʥʘ ρπ̒ .̍ ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʥʘ ʧʨʠʙʦʨʝ FF-12 
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ˉ ʠʟʤʝʨʝʥʠʷ 

/ʦʙʨʘʟʝʮ 

ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ, 
̅̍

̘́̒ 

ʆʙʨʘʟʝʮ ˉ1 ʆʙʨʘʟʝʮ ˉ2 ʆʙʨʘʟʝʮ ˉ3 ʆʙʨʘʟʝʮ ˉ4 

1 450 350 3400 3600 

2 400 325 3600 3600 

3 425 300 3100 3000 

4 475 325 3000 3500 

5 525 325 1600 3700 

6 425 375 2300 3000 

7 350 425 2400 3000 

8 400 475 2000 3100 

9 425 450 1900 2900 

10 475 425 2400 2800 

ὠ̒ Ȣ̑̒ ̆Ȣ̑ 435 377,5 2570 3220 

ὗ̒ ̆Ȣ̑ ρςρ ρπυ χρτ ψωτ 

 

 ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩ.5 

 

 
ʈʠʩ.5. ʆʮʝʥʢʘ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʣʦʪʝʥ 

 

ʀʟ ʜʠʘʛʨʘʤʤʳ ʚʠʜʥʦ, ʯʪʦ ʪʨʠʢʦʪʘʞʥʳʝ ʧʦʣʦʪʥʘ 3 ʠ 4 ʠʟ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʠ ʙʘʤʙʫʢʦʚʦʡ ʧʨʷʞʠ 

ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʴʰʝʡ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʠ ʚʳʨʘʙʦʪʘʥʳ ʥʘ 

ʧʣʦʩʢʦʚʷʟʘʣʴʥʳʭ ʪʨʠʢʦʪʘʞʥʳʭ ʤʘʰʠʥʘʭ 10 ʢʣʘʩʩʘ ʠ ʠʤʝʶʪ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ. ɺʦʟʜʫʭ ʩʚʦʙʦʜʥʦ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʪʨʫʢʪʫʨʥʳʝ ʦʪʚʝʨʩʪʠʷ ʚ ʧʦʣʦʪʥʝ. ʇʦʣʦʪʥʘ 1 ʠ 

2 ʚʳʨʘʙʦʪʘʥʳ ʥʘ ʢʨʫʛʣʦʚʷʟʘʣʴʥʳʭ ʤʘʰʠʥʘʭ ʚʳʩʦʢʦʛʦ ʢʣʘʩʩʘ, ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʧʣʦʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʠ ʵʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʭʦʞʜʝʥʠʝ ʚʦʟʜʫʭʘ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʰʠʨʷʪ ʨʷʜ ʪʨʠʢʦʪʘʞʥʳʭ ʧʝʨʝʧʣʝʪʝʥʠʡ ʠ 

ʚʠʜʦʚ ʩʳʨʴʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ ʜʣʷ ʩʧʦʨʪʠʚʥʦʡ 

ʦʜʝʞʜʳ. 
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ʩʦʟʜʘʚʘʪʴ ʤʦʥʦʨʘʧʧʦʨʪʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʩʣʦʞʥʳʭ ʤʦʪʠʚʦʚ. ʆʨʥʘʤʝʥʪʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʠʢʦʪʘʞʘ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʪʦʯʥʠʢʘʭ ʚʜʦʭʥʦʚʝʥʠʷ ʠ ʥʘ ʚʦʟʤʦʞʥʦʩʪʷʭ ʨʠʩʫʥʯʘʪʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʷʟʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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STYLIZATION OF FOLK ORNAMENTS FOR KNITTED FABRICS 
 

This article discusses the stylization of Komi ornamental motifs when creating an interior collection. Modern 

technologies of knitting machine with electronic needle selection allow you to create mono rapport compositions 

of complex motifs. The ornamentation of the knitwear surface is based on the sources of inspiration and on the 

possibilities of the patterned and technological capabilities of knitting machine.   

Keywords: jacquard weave, ornament, knitwear, knitting machine, programming the mono rapport. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʚʳʧʫʩʢʘ ʪʨʠʢʦʪʘʞʥʳʭ ʠʟʜʝʣʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʧʣʦʩʢʦʚʷʟʘʣʴʥʳʝ ʤʘʰʠʥʳ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʚʷʟʘʥʠʷ ʠ ʩʠʩʪʝʤʦʡ ʧʦʜʛʦʪʦʚʢʠ ʨʠʩʫʥʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʰʘʪʴ 

ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʨʝʰʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ.  

 ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʷʟʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʦʪʙʦʨʦʤ ʠʛʣ ʧʦʟʚʦʣʷʶʪ 

ʩʦʟʜʘʚʘʪʴ ʤʦʥʦʨʘʧʧʦʨʪʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʩʣʦʞʥʳʭ ʤʦʪʠʚʦʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʚʝʪʦʚ ʧʨʷʞʠ ʧʨʠ 

ʚʷʟʘʥʠʠ ʞʘʢʢʘʨʜʦʚʳʭ ʧʝʨʝʧʣʝʪʝʥʠʡ ʦʛʨʘʥʠʯʝʥʦ. ʉʦʢʨʘʱʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ ʚ ʞʘʢʢʘʨʜʦʚʦʤ 

ʦʨʥʘʤʝʥʪʝ ʪʨʝʙʫʝʪ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʳʡ ʤʦʪʠʚ ʨʠʩʫʥʢʘ, ʩʦʝʜʠʥʠʪʴ ʝʛʦ ʩ ʬʦʥʦʤ, ʧʨʠʜʘʪʴ ʜʚʠʞʝʥʠʝ ʧʨʠ 

ʧʦʤʦʱʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʦʨʥʘʤʝʥʪʘ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʠʜʝ, ʜʦʩʪʫʧʥʘʷ ʚ ʧʨʦʛʨʘʤʤʝ 

ʨʠʩʫʥʢʘ ʚʷʟʘʣʴʥʦʡ ʤʘʰʠʥʳ, ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʠʩʫʥʢʘ ʩ ʵʩʢʠʟʦʤ. ʕʪʠ ʩʨʝʜʩʪʚʘ 

ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʚʠʜʝ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʩʚʷʟʘʥʥʦʤ ʩ 

ʦʨʥʘʤʝʥʪʘʣʴʥʳʤ ʦʬʦʨʤʣʝʥʠʝʤ ʪʨʠʢʦʪʘʞʥʳʭ ʠʟʜʝʣʠʡ. ʆʨʥʘʤʝʥʪʳ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚʳʨʘʙʘʪʳʚʘʣʠʩʴ ʥʘ 

ʧʣʦʩʢʦʚʷʟʘʣʴʥʦʡ ʤʘʰʠʥʝ ʥʝʤʝʮʢʦʡ ʬʠʨʤʳ Stoll [1].  

ɸʣʛʦʨʠʪʤ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʛʨʘʤʤʳ ʩʦʟʜʘʥʠʷ 

ʨʠʩʫʥʢʘ ʠ ʧʨʦʛʨʘʤʤʳ ʚʷʟʘʥʠʷ. 
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ʉʦʟʜʘʥʠʝ ʧʘʪʨʦʥʘ ʨʠʩʫʥʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʚʦʜʘ ʨʘʟʤʝʨʦʚ ʧʘʪʨʦʥʘ ʨʠʩʫʥʢʘ ʧʦ ʰʠʨʠʥʝ ʠ ʚʳʩʦʪʝ, ʚ 

ʫʩʣʦʚʥʳʭ ʧʝʪʣʷʭ. ʂʘʞʜʘʷ ʷʯʝʡʢʘ ʧʦʣʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʤʚʦʣʫ ʧʝʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʦʷʚʣʷʝʪʩʷ ʨʘʙʦʯʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʩʦʟʜʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʝʨʝʧʣʝʪʝʥʠʷ. ʈʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʩʪʦʠʪ ʠʟ: ʦʩʥʦʚʥʦʛʦ 

ʧʦʣʷ, ʚ ʢʦʪʦʨʦʤ ʩʦʟʜʘʝʪʩʷ ʧʝʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʢʥʘ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʠʩʫʥʢʘ ʠ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʪʝʣʴ, ʧʦʣʝʡ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʠʜʠʤʦʡ ʯʘʩʪʠ ʧʦ ʦʩʥʦʚʥʦʤʫ ʧʦʣʶ. 

ʅʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʥʘ ʥʘʥʦʩʠʪʩʷ ʚʳʙʨʘʥʥʘʷ ʧʝʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʇʘʪʨʦʥ ʨʠʩʫʥʢʘ ʚ ʨʝʞʠʤʝ Sirix-CMS 

 

ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʚʷʟʘʥʠʷ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

(ʨʠʩ. 2) ʚʝʨʪʠʢʘʣʴʥʫʶ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʦʣʥʷʝʪʩʷ 

ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʠʤʚʦʣʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʞʝ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʢʦʤʘʥʜʳ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʚʷʟʘʣʴʥʦʡ ʤʘʰʠʥʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʭʦʜʘ ʢʘʨʝʪʢʠ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʣʫʞʠʪ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʪʨʦʥʘ ʨʠʩʫʥʢʘ ʠ ʨʘʧʧʦʨʪʘ ʧʦ ʰʠʨʠʥʝ. ʂʘʞʜʘʷ ʢʦʣʦʥʢʘ ʠʤʝʝʪ ʩʚʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ: ʨʘʩʩʪʘʥʦʚʢʘ ʥʠʪʝʚʦʜʦʚ; ʩʜʚʠʛ ʠʛʦʣʴʥʠʮ; ʨʝʞʠʤʳ ʦʪʪʷʞʢʠ; ʧʣʦʪʥʦʩʪʴ ʚʷʟʘʥʠʷ; ʦʪʙʦʨ ʠʛʣ ʧʦ 

ʠʟʥʘʥʦʯʥʦʡ ʩʪʦʨʦʥʝ ʞʘʢʢʘʨʜʦʚʳʭ ʧʝʨʝʧʣʝʪʝʥʠʡ; ʚʠʜ ʧʝʨʝʧʣʝʪʝʥʠʷ; ʚʷʟʘʥʠʝ ʧʦ ʢʦʥʪʫʨʫ; ʨʘʧʧʦʨʪ ʧʦ ʜʣʠʥʝ; 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʢʘʨʝʪʢʠ.  

ʀʟʦʙʨʘʞʝʥʠʝ ʦʨʥʘʤʝʥʪʘ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʰʠʙʢʠ ʠʣʠ ʥʝʪʦʯʥʦʩʪʠ ʚ 

ʦʨʥʘʤʝʥʪʝ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʨʠʩʫʥʢʘ - ʚʥʝʩʪʠ ʠʩʧʨʘʚʣʝʥʠʷ. ʅʘ ʨʠʩ. 2 ʚʠʜʥʦ, ʯʪʦ ʢʦʥʪʫʨʥʘʷ ʣʠʥʠʷ 

ʩʦʩʪʦʠʪ ʠʟ ʫʩʪʫʧʦʚ, ʯʪʦ ʚʠʟʫʘʣʴʥʦ ʙʦʣʝʝ ʟʘʤʝʪʥʦ ʥʘ ʪʨʠʢʦʪʘʞʝ ʩ ʚʷʟʘʣʴʥʳʭ ʤʘʰʠʥ ʥʠʟʢʦʛʦ ʢʣʘʩʩʘ. ʕʪʘ 

ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʨʠʩʫʥʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʯʪʝʥʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʘʪʨʦʥʘ. 

ʆʨʥʘʤʝʥʪʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʠʢʦʪʘʞʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʪʦʯʥʠʢʘʭ ʚʜʦʭʥʦʚʝʥʠʷ ʠ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʨʠʩʫʥʯʘʪʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʷʟʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʦʩʥʦʚʫ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʦʞʝʥʳ ʥʘʨʦʜʥʳʝ ʦʨʥʘʤʝʥʪʳ ʠ ʬʦʪʦʛʨʘʬʠʠ ʧʨʠʨʦʜʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ. 
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ʈʠʩ. 2. ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʚʷʟʘʥʠʷ ʚ ʨʝʞʠʤʝ Sirix-CMS 

 

ɼʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʝ ʠʩʢʫʩʩʪʚʦ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʴʶ ʥʘʨʦʜʘ, ʩ ʝʛʦ ʙʳʪʦʚʳʤ 

ʫʢʣʘʜʦʤ ʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʠʨʦʚʦʟʟʨʝʥʠʝʤ. ɺ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʢʠ ʜʠʟʘʡʥʝʨʩʢʠʭ ʨʝʰʝʥʠʡ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ 

ʚʳʙʨʘʥʦ ʧʨʠʢʣʘʜʥʦʝ ʠʩʢʫʩʩʪʚʦ ʥʘʨʦʜʘ ʂʦʤʠ [2, 3].  

ʀʩʢʫʩʩʪʚʦ ʂʦʤʠ ʜʦ ʩʠʭ ʧʦʨ ʤʘʣʦ ʠʟʫʯʘʣʦʩʴ, ʦ ʥʝʤ ʤʳ ʩʫʜʠʤ ʧʦ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʚ ʥʘʨʦʜʝ ʠ 

ʞʠʚʫʱʠʤ ʚ ʥʘʰʝ ʚʨʝʤʷ ʧʨʝʜʤʝʪʘʤ ʙʳʪʘ ʠ ʦʜʝʞʜʳ. ʀʟ ʞʝʥʩʢʠʭ ʧʨʦʤʳʩʣʦʚ ʚ XIX ð ʥʘʯ. XX ʚʚ. ʥʘʠʙʦʣʝʝ 

ʨʘʟʚʠʪʳ ʙʳʣʠ ʫʟʦʨʥʦʝ ʪʢʘʯʝʩʪʚʦ ʠ ʚʷʟʘʥʠʝ (ʨʠʩ. 3). ʏʫʣʢʠ, ʚʘʨʝʞʢʠ, ʧʝʨʯʘʪʢʠ ʦʙʳʯʥʦ ʚʷʟʘʣʠʩʴ ʠʟ 

ʰʝʨʩʪʷʥʦʡ ʧʨʷʞʠ, ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʥʦʮʚʝʪʥʳʭ ʥʠʪʝʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚʳʚʷʟʳʚʘʣʠʩʴ 

ʩʣʦʞʥʳʝ, ʤʥʦʛʦʷʨʫʩʥʳʝ ʫʟʦʨʳ. ɺʷʟʘʥʳʝ ʠʟʜʝʣʠʷ ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʘʩʮʚʝʪʦʢ ʠ ʦʨʥʘʤʝʥʪʘ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʡʦʥʦʚ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

 

 
ʈʠʩ.3.  ʕʢʩʧʦʟʠʮʠʷ ʚʷʟʘʥʳʭ ʧʝʨʯʘʪʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʨʦʜʥʳʭ ʦʨʥʘʤʝʥʪʦʚ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʤʦʜʳ ʠ ʠʟʫʯʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʨʥʘʤʝʥʪʦʚ 

ʂʦʤʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʦʟʜʘʝʪʩʷ ʝʜʠʥʦʝ ʩʪʠʣʝʚʦʝ ʨʝʰʝʥʠʝ ʦʬʦʨʤʣʝʥʠʷ ʠʥʪʝʨʴʝʨʘ ʩ ʧʦʤʦʱʴʶ ʵʪʥʠʯʝʩʢʠʭ 

ʘʢʮʝʥʪʦʚ ʚ ʪʝʢʩʪʠʣʴʥʳʭ ʤʦʪʠʚʘʭ. ʕʩʢʠʟʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʙʦʨʘ ʩʠʤʚʦʣʦʚ ʦʨʥʘʤʝʥʪʘ ʂʦʤʠ. 

ʀʟ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʝʚʝʨʥʦʡ ʧʨʠʨʦʜʳ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʚʳʙʨʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʪʠʣʠʟʘʮʠʠ ʩʣʝʜʫʶʱʠʝ 

ʤʦʪʠʚʳ ʪʘʢʠʝ ʢʘʢ: ʢʦʯʢʘ ʩ ʷʛʦʜʘʤʠ, ʩʣʝʜʳ ʤʘʣʳʭ ʟʚʝʨʝʡ, ʦʣʝʥʸʥʦʢ, ʤʦʣʦʜʦʡ ʦʣʝʥʴ ʠ ʩʦʩʥʦʚʘʷ ʰʠʰʢʘ (ʨʠʩ. 

4, ʘ).    
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ʘ 

 
ʙ 

ʈʠʩ. 4. ʉʠʤʚʦʣʳ ʦʨʥʘʤʝʥʪʘ: 

ʘ ï ʤʦʪʠʚʳ ʜʣʷ ʩʪʠʣʠʟʘʮʠʠ; ʙ ï ʮʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ 

 

ɺʳʙʨʘʥʥʘʷ ʮʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ (ʨʠʩ. 4, ʙ): ʷʨʢʠʡ ʩʦʣʥʝʯʥʦ-ʞʸʣʪʳʡ, ʧʝʩʦʯʥʳʡ, ʩʚʝʪʣʦ-ʩʝʨʳʡ ʠ 

ʛʣʫʙʦʢʠʡ ʪʝʤʥʦ-ʩʝʨʳʡ ʦʪʪʝʥʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʞʠʣʦʤ ʠʥʪʝʨʴʝʨʝ ʥʘ ʨʠʩ. 5 [4]. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʮʚʝʪ ï ʚʘʞʥʘʷ ʬʦʨʤʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʧʦʩʦʙ ʩʠʤʚʦʣʠʟʠʨʦʚʘʪʴ ʤʳʩʣʠ 

ʠ ʠʜʝʠ, ʧʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʜʠʟʘʡʥʝʨʦʚ ʠ ʙʨʝʥʜʦʚ ʠʩʧʦʣʴʟʫʶʪ ʷʟʳʢ ʮʚʝʪʘ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʦʪʨʝʙʠʪʝʣʝʤ. ɼʝʢʦʨʘʪʠʚʥʳʡ ʪʝʢʩʪʠʣʴ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʦʬʦʨʤʣʝʥʠʠ ʞʠʣʦʛʦ ʠʥʪʝʨʴʝʨʘ, ʩʦʟʜʘʝʪ 

ʥʘʩʪʨʦʝʥʠʝ ʠ ʫʶʪ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʮʚʝʪʦʚʳʝ ʘʢʮʝʥʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʫʯʪʝʥʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʦʥʦʨʘʧʧʦʨʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ. 

 
ʈʠʩ. 5. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ ʚ ʠʥʪʝʨʴʝʨʝ 

 

ʆʨʥʘʤʝʥʪʘʣʴʥʳʝ ʨʠʩʫʥʢʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʥʘʩʪʝʥʥʦʛʦ ʧʘʥʥʦ, ʯʝʭʣʦʚ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʧʦʜʫʰʝʢ ʠ ʧʣʝʜʘ. 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʩʪʝʥʥʦʛʦ ʧʘʥʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʩʪʠʣʠʟʘʮʠʠ ʚʳʙʨʘʥʘ ʬʦʪʦʩʲʝʤʢʘ 

ʤʝʩʪʥʦʩʪʠ ʨʘʡʦʥʘ ʨʝʩʧʫʙʣʠʢʠ ʂʦʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩ. 6. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʥʦʢʦʤʧʦʟʠʮʠʠ ʚ 

ʪʨʠʢʦʪʘʞʝ ʥʫʞʥʦ ʦʪʦʙʨʘʪʴ ʤʠʥʠʤʫʤ ʵʣʝʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʦʙʱʝʡ ʠʜʝʠ ʨʠʩʫʥʢʘ. ɺ 

ʧʝʨʚʦʠʩʪʦʯʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʛʘʪʘʷ ʮʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ, ʯʪʦ ʩʦʟʜʘʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚʩʝʭ 

ʦʪʪʝʥʢʦʚ ʚ ʞʘʢʢʘʨʜʦʚʦʤ ʧʦʣʦʪʥʝ ʠ ʪʨʝʙʫʝʪ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʮʚʝʪʦʚ. ɹʳʣʦ ʨʝʰʝʥʦ ʧʨʠ ʧʦʤʦʱʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʘʚʠʣʴʥʦʡ ʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʩʦʩʪʘʚʠʪʴ ʤʦʥʦʨʘʧʧʦʨʪʥʳʡ ʨʠʩʫʥʦʢ 

ʪʨʝʭʮʚʝʪʥʦʛʦ ʞʘʢʢʘʨʜʦʚʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ [5]. ɹʦʣʴʰʠʝ ʧʣʦʩʢʦʩʪʠ ʨʠʩʫʥʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʜʚʝʨʛʥʫʪʴ 

ʜʘʣʴʥʝʡʰʝʡ ʜʝʢʦʨʘʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʩ ʮʝʣʴʶ ʜʦʙʘʚʣʝʥʠʷ ʮʚʝʪʦʚʦʡ ʧʘʣʠʪʨʳ ʠ ʦʙʲʝʤʥʦʩʪʠ. 
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ʘ 

 
ʙ 

 
ʚ 

ʈʠʩ. 6. ʈʘʟʨʘʙʦʪʢʘ ʤʦʥʦʨʘʧʧʦʨʪʘ: 

 ʘ - ʠʩʪʦʯʥʠʢ ʚʜʦʭʥʦʚʝʥʠʷ; ʙ - ʵʩʢʠʟ ʤʦʥʦʨʘʧʧʦʨʪʘ; ʚ ï ʧʘʪʨʦʥ ʨʠʩʫʥʢʘ ʚ ʨʝʞʠʤʝ Sirix-CMS 

 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʠʣʝʚʦʛʦ ʝʜʠʥʩʪʚʘ ʠʥʪʝʨʴʝʨʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʪʨʝʭʮʚʝʪʥʳʡ ʦʨʥʘʤʝʥʪ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʣʝʜʝ ʠ ʧʦʜʫʰʢʘʭ. ʇʦʜʫʰʢʠ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʠʤʝʶʪ ʨʘʟʥʫʶ ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ. ɺ ʦʜʥʦʤ 

ʩʣʫʯʘʝ ʠʥʪʝʨʴʝʨʫ ʜʦʙʘʚʣʷʶʪʩʷ ʷʨʢʠʝ ʩʦʣʥʝʯʥʳʝ ʘʢʮʝʥʪʳ, ʘ ʚ ʜʨʫʛʦʤ ï ʚʩʝ ʯʝʪʢʦ ʚʳʜʝʨʞʘʥʦ ʚ ʩʧʦʢʦʡʥʦʡ 

ʩʝʨʦʡ ʧʘʣʠʪʨʝ. ʕʪʦʪ ʧʨʠʝʤ ʧʦʟʚʦʣʷʝʪ ʚʠʜʦʠʟʤʝʥʷʪʴ ʘʢʮʝʥʪʳ ʚ ʧʦʤʝʱʝʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʝʥʠʷ. 

ʅʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʵʩʢʠʟʝ (ʨʠʩ. 7) ʧʦʢʘʟʘʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʮʝʚʦʡ ʠ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʳ ʯʝʭʣʘ ʜʣʷ 

ʧʦʜʫʰʢʠ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ, ʜʣʷ ʢʚʘʜʨʘʪʥʦʡ ʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʦʜʫʰʝʢ. 

 
ʈʠʩ. 7.  ʍʫʜʦʞʝʩʪʚʝʥʥʳʝ ʵʩʢʠʟʳ ʦʨʥʘʤʝʥʪʘ ʜʣʷ ʯʝʭʣʦʚ ʧʦʜʫʰʝʢ. 

 

ʅʘ ʨʠʩ. 8 ʧʦʢʘʟʘʥʦ ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʳʭ ʦʪʪʝʥʢʦʚ ʮʚʝʪʦʚʦʡ ʧʘʣʠʪʨʳ ʚ ʤʦʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ 

ʨʝʰʝʥʠʠ ʦʨʥʘʤʝʥʪʘ. 

 

 
ʈʠʩ. 8.  ʇʨʦʨʘʙʦʪʢʘ ʵʩʢʠʟʦʚ ʚ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʦ ï ʪʝʭʥʠʯʝʩʢʠʤʠ ʵʩʢʠʟʘʤʠ ʤʦʜʝʣʝʡ ʠʟʜʝʣʠʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʩʝʨʠʷ ʦʨʥʘʤʝʥʪʦʚ ʜʣʷ ʜʝʢʦʨʠʨʦʚʘʥʠʷ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ. ʏʝʭʣʳ ʜʣʷ ʧʦʜʫʰʝʢ ʚʳʧʦʣʥʝʥʳ ʥʝʧʦʣʥʳʤ 

ʪʨʸʭʮʚʝʪʥʳʤ ʞʘʢʢʘʨʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʥʦʨʘʧʧʦʨʪʥʦʛʦ ʩʪʠʣʠʟʦʚʘʥʥʦʛʦ ʦʨʥʘʤʝʥʪʘ. ʀʟʜʝʣʠʷ 

ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ ï ʛʦʩʪʠʥʦʡ (ʨʠʩ. 9). 
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ʈʠʩ. 9.   ɻʦʪʦʚʳʝ ʠʟʜʝʣʠʷ  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʜʝʢʦʨʘʪʠʚʥʳʝ ʠʟʜʝʣʠʷ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʞʠʣʦʛʦ 

ʠʥʪʝʨʴʝʨʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʠʣʝ ʩʦʛʣʘʩʥʦ ʵʩʢʠʟʘʤ ʤʦʥʦʨʘʧʧʦʨʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ. ʊʨʠʢʦʪʘʞʥʳʝ ʧʦʣʦʪʥʘ 

ʟʘʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʥʘ ʧʣʦʩʢʦʚʷʟʘʣʴʥʦʡ ʤʘʰʠʥʝ Stoll 8 ʢʣʘʩʩʘ ʠʟ ʩʤʝʰʘʥʥʦʡ ʧʨʷʞʠ 

ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ 31ʭ2 ʪʝʢʩ ʥʝʧʦʣʥʦʛʦ ʪʨʝʭʮʚʝʪʥʦʛʦ ʞʘʢʢʘʨʜʦʚʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʧʘʪʨʦʥʘ ʞʘʢʢʘʨʜʦʚʦʛʦ ʨʠʩʫʥʢʘ ʙʳʣʠ ʩʪʠʣʠʟʦʚʘʥʳ ʵʣʝʤʝʥʪʳ ʥʘʨʦʜʥʳʭ ʤʦʪʠʚʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʨʘʩʰʠʨʝʥʥʘʷ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʠʟʜʝʣʠʷ ʟʘ ʩʯʝʪ ʷʨʢʠʭ ʘʢʮʝʥʪʦʚ ʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʠʟʜʝʣʠʷ, 

ʠ ʩʧʦʢʦʡʥʦʡ ʧʘʣʠʪʨʝ ʥʘ ʜʨʫʛʦʡ.  
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ɺ.ɸ. ʇʦʧʦʚʘ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʄɽʊʆɼ ʄɸʐʀʅʅʆɻʆ ʆɹʋʏɽʅʀʗ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɸʃɻʆʈʀʊʄɸ CART ɼʃʗ 
ʇʆʉʄʊʈʆɽʅʀʗ ɼɽʈɽɺɸ ʈɽʐɽʅʀʁ 
 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʤʝʪʦʜʘ ï ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʦʜʥʦʡ ʠʟ 

ʧʘʨʘʜʠʛʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ï ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʙʫʯʝʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʨʘʩʢʨʳʪʦ ʧʦʥʷʪʠʝ ʩʘʤʦʛʦ 

ʤʝʪʦʜʘ. ʅʘʢʦʥʝʮ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ CART, ʰʘʛʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʝʨʝʚʘ ʩ ʝʛʦ ʧʦʤʦʱʴʶ, ʘ ʪʘʢʞʝ 

ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʦʙʫʯʝʥʠʝ, ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ, ʜʝʨʝʚʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ, ʜʝʨʝʚʦ ʨʝʛʨʝʩʩʠʡ, CART. 

 

V.A. Popova 
 
Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 
 
METHOD OF MACHINE LEARNING WITH USING CART ALGORITHM FOR BUILDING DECISION 
TREE  
 

The article given an overview of the method ï the decision tree. At first, a description is given of one of the 

paradigms of machine learning ï supervised learning. Secondly, it is formulated concept of the method. Finally, 

the CART algorithm, the steps for creating a tree using it, as well as the main advantages are considered.  

Keywords: machine learning, supervised learning, decision tree, classification tree, regression tree, CART. 

 

ʊʝʨʤʠʥ çʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝè ʙʳʣ ʚʚʝʜʝʥ ʚ 1959 ʛʦʜʫ ɸʨʪʫʨʦʤ ʉʵʤʶʵʣʝʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

çʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʘ ʦʙʫʯʘʪʴʩʷ ʙʝʟ ʷʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè. ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 

(ʄʆ) ʠʩʧʦʣʴʟʫʝʪ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʠ ʘʥʘʣʠʟʠʨʫʶʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʳʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʜʦʧʫʩʪʠʤʦʤ ʜʠʘʧʘʟʦʥʝ. ʂʦʛʜʘ ʘʣʛʦʨʠʪʤʳ ʧʦʣʫʯʘʶʪ ʥʘ ʚʭʦʜ 

ʥʦʚʳʝ ʜʘʥʥʳʝ, ʦʥʠ ʠʟʫʯʘʶʪ ʠʭ ʠ ʦʧʪʠʤʠʟʠʨʫʶʪ ʩʚʦʠ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʦ 

ʚʨʝʤʝʥʝʤ ʨʘʟʚʠʚʘʷ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠè. ʊʦ ʝʩʪʴ ʄʆ ï ʵʪʦ ʦʙʫʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʪʦʤʫ, ʢʘʢ ʧʦʩʪʝʧʝʥʥʦ ʫʣʫʯʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ.  

ʄʆ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʝʨʝʟ ʧʨʠʟʤʫ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʦʛʦ, 

ʢʘʢ ʵʪʦʪ ʧʨʦʮʝʩʩ ʨʘʙʦʪʘʝʪ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʠʟʫʯʝʥʠʝ ʪʦʛʦ, ʢʘʢ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʠʪʝʨʘʪʠʚʥʦʝ ʫʣʫʯʰʝʥʠʝ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʵʪʫ ʠʜʝʶ, ʥʦ 

ʚ ʦʩʥʦʚʥʦʤ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ: ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ (çʩ ʫʯʠʪʝʣʝʤè), ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ (çʙʝʟ 

ʫʯʠʪʝʣʷè) ʠ ʦʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ [1]. 

ʂʦʥʪʨʦʣʠʨʫʝʤʦʝ ʦʙʫʯʝʥʠʝ ï ʩʘʤʘʷ ʧʦʧʫʣʷʨʥʘʷ ʧʘʨʘʜʠʛʤʘ ʄʆ. ʊʘʢʦʝ ʦʙʫʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, 

ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʞʝ ʟʥʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʢʠ ʠ ʭʦʯʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʨʝʟʫʣʴʪʘʪ ʥʦʚʦʛʦ ʵʢʟʝʤʧʣʷʨʘ, ʪʦ 

ʝʩʪʴ ʞʝʣʘʝʤʳʝ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ. ɿʘʜʘʯʘ ʘʣʛʦʨʠʪʤʘ ʥʘʡʪʠ ʤʝʪʦʜ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ 

ʧʦʣʫʯʠʪʴ ʵʪʠ ʜʘʥʥʳʝ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʥʘʝʪ ʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ ʥʘ ʟʘʜʘʯʫ, ʘʣʛʦʨʠʪʤ ʚʳʷʚʣʷʝʪ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ, ʫʯʠʪʩʷ ʥʘ ʥʘʙʣʶʜʝʥʠʷʭ ʠ ʜʝʣʘʝʪ ʧʨʦʛʥʦʟʳ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʘʣʛʦʨʠʪʤ ʥʝ ʜʦʩʪʠʛʥʝʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʪʦʯʥʦʩʪʠ. 

ʊʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ, ʩʧʠʩʢʠ ʨʝʰʝʥʠʡ ʠʣʠ ʧʨʦʩʪʦ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʩʦʟʜʘʶʪ ʥʘʙʦʨʳ ʧʨʘʚʠʣ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɺ ʦʙʱʝʤ, ʢʦʛʜʘ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʟʥʘʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʘʚʠʣʘʭ, ʝʝ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʧʨʘʚʠʣʘʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʊʘʢʠʝ ʧʨʘʚʠʣʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʣʷ ʚʳʚʦʜʘ ʩʚʦʡʩʪʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʪʝʛʦʨʠʡ, ʪʘʢ ʠ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʜʨʫʛʠʭ, ʨʘʥʝʝ ʥʝʟʥʘʢʦʤʳʭ ʧʨʠʤʝʨʦʚ ʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ [2]. 

ʂʦʥʪʨʦʣʠʨʫʝʤʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʫʯʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʠʪʠʨʫʶʪ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ 

ʥʘ ʦʩʥʦʚʝ ʚʭʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʳʪʘʶʪʩʷ ʧʨʝʜʩʢʘʟʘʪʴ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʳʪʝ ʚ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʄʝʪʦʜ çʜʝʨʝʚʦ ʨʝʰʝʥʠʡè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʠ ʚʠʜʦʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʦʙʫʯʝʥʠʷ. ɼʝʨʝʚʴʷ ʨʝʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʫʯʝʥʠʷ çʩ 

ʫʯʠʪʝʣʝʤè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʝʩʪʦʚ, ʩʝʤʘʥʪʠʢʘ 

ʢʦʪʦʨʳʭ ʠʥʪʫʠʪʠʚʥʘ ʷʩʥʘ ʠ ʧʨʦʩʪʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ. ʕʪʦʪ ʢʣʘʩʩ ʤʦʱʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 
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ʩʧʦʩʦʙʝʥ ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʪʦʯʥʦʩʪʠ ʠ ʭʦʨʦʰʦ ʧʦʜʜʘʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ [2]. 

ɿʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ, ʚʳʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʠʣʠ ñʜʝʨʝʚʘò, ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʟʣʘʤʠ ʠ ʚʝʪʚʷʤʠ. ʂʘʞʜʳʡ ʫʟʝʣ ʨʝʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚʦʧʨʦʩ ʦ ʜʘʥʥʳʭ, ʚʝʪʚʠ, ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʫʟʣʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʳʝ ʦʪʚʝʪʳ. ʄʦʜʝʣʴ ʥʘ ʦʩʥʦʚʝ 

ʜʝʨʝʚʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ (ʨʠʩ. 1). ʅʘʯʠʥʘʝʪʩʷ ʜʝʨʝʚʦ ʩ ʚʝʨʭʥʝʛʦ ʫʟʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʠʩʭʦʜʷʪ 2 ʚʝʪʚʠ. ʇʦʩʣʝʜʥʠʝ ʚʝʪʚʠ, ʛʜʝ ʦʥʠ ʙʦʣʴʰʝ ʥʝ ʨʘʟʜʝʣʷʪʩʷ ï ʵʪʦ ʨʝʰʝʥʠʷ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʤʳʝ 

ʣʠʩʪʴʷʤʠ. ʅʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʝʩʪʴ ʫʩʣʦʚʠʝ, ʦʜʠʥ ʠʟ ʦʪʚʝʪʦʚ ʨʝʰʠʪ, ʧʦ ʢʘʢʦʡ ʚʝʪʢʝ ʜʚʠʛʘʪʴʩʷ ʜʘʣʴʰʝ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʦʜʠʥ ʠʟ ʣʠʩʪʴʝʚ, ʢʦʪʦʨʳʡ ʙʦʣʴʰʝ ʥʝ 

ʨʘʟʜʝʣʷʝʪʩʷ. ʂʦʥʝʯʥʳʡ ʫʟʝʣ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ [3]. 

 
ʈʠʩ 1. ʄʦʜʝʣʴ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ 

 

ɼʝʨʝʚʴʷ ʨʝʰʝʥʠʡ ï ʵʪʦ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʟʘʜʘʯ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʨʝʛʨʝʩʩʠʠ. ɼʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʚ ʄʆ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʤʝʥʥʦʡ: 

- ɼʝʨʝʚʴʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

- ɼʝʨʝʚʴʷ ʨʝʛʨʝʩʩʠʠ 

ʏʪʦʙʳ ʥʘʡʪʠ ʨʝʰʝʥʠʷ, ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ ʧʨʠʥʠʤʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʝʨʘʨʭʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʦ 

ʧʝʨʝʤʝʥʥʦʡ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʨʝʜʠʢʪʦʨʘ. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʝʨʠʝʡ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʤʝʪʢʝ ʢʣʘʩʩʘ ʠʣʠ ʟʥʘʯʝʥʠʶ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢ ʣʶʙʦʤʫ 

ʥʘʙʣʶʜʝʥʠʶ. ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʤʦʜʝʣʴ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʧʨʦʪʦʢʦʣ ʚ ʩʝʨʠʠ ʫʩʣʦʚʠʡ çʝʩʣʠ ʵʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʪʦ 

ʧʨʦʠʟʦʡʜʝʪ ʩʣʝʜʫʶʱʝʝè, ʢʦʪʦʨʳʝ ʜʘʶʪ ʢʦʥʢʨʝʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʟ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʅʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʠʩʭʦʜʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʰʠʙʦʢ ʠʣʠ ʜʘʥʥʳʭ. ɺ ʦʩʥʦʚʥʦʤ 

ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʘʝʤʳʭ ʜʘʥʥʳʭ. 

ɼʝʨʝʚʴʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ï ʵʪʦ ʪʘʢʠʝ ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ, ʛʜʝ ʮʝʣʝʚʘʷ ʧʝʨʝʤʝʥʥʘʷ ʠʩʧʦʣʴʟʫʝʪ 

ʜʠʩʢʨʝʪʥʳʡ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ. ɺ ʵʪʠʭ ʜʝʨʝʚʴʷʭ ʢʘʞʜʳʡ ʫʟʝʣ ʠʣʠ ʣʠʩʪ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʪʢʠ ʢʣʘʩʩʦʚ, ʘ 

ʚʝʪʚʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʝʜʠʥʝʥʠʷ ʬʫʥʢʮʠʡ, ʚʝʜʫʱʠʭ ʢ ʤʝʪʢʘʤ ʢʣʘʩʩʦʚ. ʕʪʦ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ 

ʢʘʪʝʛʦʨʠʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʛʜʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʪʝʤ, ʣʠʙʦ ʪʝʤ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʨʝʟʫʣʴʪʘʪ ʧʦʩʣʝ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ɼʝʨʝʚʦ ʨʝʛʨʝʩʩʠʡ ï ʵʪʦ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʮʝʣʝʚʘʷ ʧʝʨʝʤʝʥʥʘʷ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʥʝʧʨʝʨʳʚʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ ʩ ʥʝʧʨʝʨʳʚʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʚ ʢʦʪʦʨʦʤ ʟʥʘʯʝʥʠʷ 

ʧʝʨʝʤʝʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʧʦʭʦʞʠ ʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ. ɿʜʝʩʴ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʨʝʚʘ ʤʦʞʝʪ ʙʳʪʴ ʯʠʩʣʦ, 

ʥʘʧʨʠʤʝʨ, 191. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʨʝʛʨʝʩʩʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʴ ʥʝʧʨʝʨʳʚʥʳʭ ʠ ʜʠʩʢʨʝʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʂʘʞʜʳʡ ʫʟʝʣ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʘʥʘʣʠʟʠʨʫʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ. ɼʝʨʝʚʦ ʨʝʛʨʝʩʩʠʠ ʨʘʙʦʪʘʝʪ ʥʘ ʜʚʦʠʯʥʦʤ 

ʨʝʢʫʨʩʠʚʥʦʤ ʨʘʟʙʠʝʥʠʠ. ʆʥʦ ʨʘʟʙʠʚʘʝʪ ʜʘʥʥʳʝ ʥʘ ʨʘʟʜʝʣʳ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ, ʘ ʟʘʪʝʤ ʨʘʟʙʠʚʘʝʪ ʵʪʠ 
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ʨʘʟʜʝʣʳ ʥʘ ʨʘʟʥʳʝ ʙʦʣʝʝ ʤʝʣʢʠʝ ʛʨʫʧʧʳ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʚʝʪʢʝ [4]. 

ʕʪʠ ʜʚʘ ʪʠʧʘ ʦʙʳʯʥʦ ʫʧʦʤʠʥʘʶʪʩʷ ʚʤʝʩʪʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ CART (Classification And Regression 

Trees). ɸʣʛʦʨʠʪʤ CART ï ʵʪʦ ʪʠʧ ʘʣʛʦʨʠʪʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝʚʘ 

ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʠʥʜʝʢʩʘ ʧʨʠʤʝʩʝʡ ɼʞʠʥʠ (1) (ʠʥʜʝʢʩ, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪ ʩʪʝʧʝʥʴ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, 

ʯʪʦ ʢʦʥʢʨʝʪʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʙʫʜʝʪ ʥʝʧʨʘʚʠʣʴʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʧʨʠ ʩʣʫʯʘʡʥʦʤ ʚʳʙʦʨʝ). ɺ ʜʝʨʝʚʝ 

ʨʝʰʝʥʠʡ ʫʟʣʳ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʧʦʜʫʟʣʳ ʥʘ ʦʩʥʦʚʝ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʘ. ɸʣʛʦʨʠʪʤ CART ʜʝʣʘʝʪ 

ʵʪʦ ʧʫʪʝʤ ʧʦʠʩʢʘ ʥʘʠʣʫʯʰʝʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʜʣʷ ʧʦʜʫʟʣʦʚ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʠʥʜʝʢʩʘ ɼʞʠʥʠ (1) [5]. 

ʂʦʨʥʝʚʦʡ ʫʟʝʣ ʙʝʨʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʫʯʘʶʱʝʛʦ ʥʘʙʦʨʘ ʠ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ ʩ ʫʯʝʪʦʤ ʥʘʠʣʫʯʰʝʛʦ 

ʘʪʨʠʙʫʪʘ ʠ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʤʥʦʞʝʩʪʚʘ ʪʘʢʞʝ ʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʪʦʡ ʞʝ ʣʦʛʠʢʝ. ʕʪʦ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚ ʜʝʨʝʚʝ ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥʦ ʧʦʩʣʝʜʥʝʝ ʯʠʩʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʠʣʠ ʧʦʢʘ ʥʝ 

ʙʫʜʝʪ ʥʘʡʜʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʚ ʵʪʦʤ ʨʘʩʪʫʱʝʤ ʜʝʨʝʚʝ. ʕʪʦ ʠʟʚʝʩʪʥʦ, ʢʘʢ 

ʧʦʥʷʪʠʝ Tree Pruning (ʦʙʨʝʟʢʘ ʜʝʨʝʚʘ). 

ʈʘʩʯʝʪ ʠʥʜʝʢʩʘ ɼʞʠʥʠ: 

ὋὭὲὭρ  В ὴ  (1) 

ɿʜʝʩʴ c ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʩʦʚ, p ï ʚʝʨʦʷʪʥʦʩʪʴ ʢʣʘʩʩʘ i. 

ʄʦʜʝʣʴ CART ʬʦʨʤʠʨʫʝʪʩʷ ʧʫʪʝʤ ʚʳʙʦʨʘ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʦʮʝʥʢʠ ʪʦʯʝʢ ʨʘʟʜʝʣʝʥʠʷ ʵʪʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʩʦʟʜʘʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʝʨʝʚʦ. ʐʘʛʠ, ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ CART: 

- ɾʘʜʥʳʡ ʘʣʛʦʨʠʪʤ: ʚʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠ ʪʦʯʢʠ ʨʘʟʜʝʣʝʥʠʷ ʚʳʙʠʨʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʞʘʜʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʇʦʩʪʨʦʝʥʠʝ ʙʠʥʘʨʥʦʛʦ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ð ʵʪʦ ʤʝʪʦʜ ʨʘʟʜʝʣʝʥʠʷ ʚʭʦʜʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ɿʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʥʝʯʥʦʝ ʫʩʣʦʚʠʝ, ʪʘʢʦʝ ʢʘʢ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʫʯʘʶʱʠʭ 

ʧʨʠʤʝʨʦʚ, ʜʘʥʥʳʭ ʢʘʞʜʦʤʫ ʢʦʥʝʯʥʦʤʫ ʫʟʣʫ ʜʝʨʝʚʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʩʪʘʥʦʚʢʠ ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝʚʘ. 

ɺʭʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʝʣʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʘʜʥʦʛʦ ʧʦʜʭʦʜʘ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ ʨʝʢʫʨʩʠʚʥʦʝ ʙʠʥʘʨʥʦʝ 

ʨʘʟʙʠʝʥʠʝ. ʕʪʦ ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʟʥʘʯʝʥʠʷ ʚʳʨʘʚʥʠʚʘʶʪʩʷ, ʠ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʨʘʟʜʝʣʝʥʠʷ 

ʧʨʦʚʝʨʷʶʪʩʷ ʠ ʦʮʝʥʠʚʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ ʩʪʦʠʤʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʚʳʙʠʨʘʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʩ 

ʥʘʠʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʴʶ. ʌʫʥʢʮʠʷ ʩʪʦʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʢʨʘʱʘʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ ʨʘʟʜʝʣʝʥʠʷ 

ʜʣʷ ʟʘʜʘʯ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʦʰʠʙʦʢ ʧʦ 

ʚʩʝʤ ʦʙʫʯʘʶʱʠʤ ʚʳʙʦʨʢʘʤ, ʣʝʞʘʱʠʤ ʚʥʫʪʨʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ: 

ώ ὴ  

ɿʜʝʩʴ y ð ʨʝʟʫʣʴʪʘʪ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ, ʘ p ð ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʜʣʷ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. 

ʌʫʥʢʮʠʷ ʠʥʜʝʢʩʘ ɼʞʠʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʫʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ çʯʠʩʪʳè 

ʣʠʩʪʦʚʳʝ ʫʟʣʳ: 

Ὃ  ὴὯz ρ ὴὯ 

ɿʜʝʩʴ G ð ʠʥʜʝʢʩ ɼʞʠʥʠ, pk ð ʜʦʣʷ ʦʙʫʯʘʶʱʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʘ k ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ. 

- ʂʨʠʪʝʨʠʠ ʦʩʪʘʥʦʚʢʠ: ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʚʥʠʟ ʧʦ ʜʝʨʝʚʫ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʤʝʪʦʜ 
ʨʝʢʫʨʩʠʚʥʦʛʦ ʙʠʥʘʨʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʜʦʣʞʝʥ ʟʥʘʪʴ, ʢʦʛʜʘ ʧʨʝʢʨʘʪʠʪʴ ʨʘʟʜʝʣʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʡ ʤʝʪʦʜ 

ʦʩʪʘʥʦʚʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ, ʚʳʜʝʣʝʥʥʳʭ 

ʢʘʞʜʦʤʫ ʢʦʥʝʯʥʦʤʫ ʫʟʣʫ. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʤʝʥʴʰʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʦʛʘ, ʨʘʟʜʝʣʝʥʠʝ ʦʪʢʣʦʥʷʝʪʩʷ, ʠ ʫʟʝʣ 

ʩʯʠʪʘʝʪʩʷ ʧʦʩʣʝʜʥʠʤ ʣʠʩʪʦʚʳʤ ʫʟʣʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʦʙʫʯʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʘʙʦʨʦʤ ʜʘʥʥʳʭ. ʆʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʥʘʩʢʦʣʴʢʦ ʪʦʯʥʦ ʜʝʨʝʚʦ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʫʯʘʶʱʠʤ ʜʘʥʥʳʤ. 

- ʆʙʨʝʟʢʘ ʜʝʨʝʚʴʝʚ (Tree Pruning): ʩʣʦʞʥʦʩʪʴ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟʚʝʪʚʣʝʥʠʡ ʚ ʜʝʨʝʚʝ. ʈʝʢʦʤʝʥʜʫʶʪʩʷ ʜʝʨʝʚʴʷ ʩ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʝʪʚʝʡ. ʆʥʠ ʧʨʦʩʪʳ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʠ ʤʝʥʝʝ ʩʢʣʦʥʥʳ ʢ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ. ʈʘʙʦʪʘ ʩ ʢʘʞʜʳʤ ʢʦʥʝʯʥʳʤ ʫʟʣʦʤ ʚ ʜʝʨʝʚʝ ʠ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʘ ʝʛʦ ʫʜʘʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʦʚ ʥʘ ʫʜʝʨʞʘʥʠʝ (ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʤʦʝ ñʪʝʩʪʦʚʳʤʠò ʜʘʥʥʳʤʠ, 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʜʝʣʠ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʩʣʝ ʝʝ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ) ð ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʠ ʧʨʦʩʪʦʡ ʧʦʜʭʦʜ ʢ ʩʦʢʨʘʱʝʥʠʶ. 

ɽʩʣʠ ʦʙʱʘʷ ʬʫʥʢʮʠʷ ʩʪʦʠʤʦʩʪʠ ʜʣʷ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʪʝʩʪʦʚ ʫʤʝʥʴʰʘʝʪʩʷ, ʪʦ ʠʩʢʣʶʯʘʶʪʩʷ ʪʦʣʴʢʦ ʣʠʩʪʦʚʳʝ 

ʫʟʣʳ. ɽʩʣʠ ʥʝʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʣʫʯʰʝʥʠʡ, ʫʜʘʣʷʪʴ ʫʟʣʳ ʙʦʣʴʰʝ ʥʝ ʩʣʝʜʫʝʪ. 

- ʉʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʘʣʛʦʨʠʪʤʘ CART ʩʪʦʠʪ ʦʪʥʝʩʪʠ:  

- ɸʣʛʦʨʠʪʤ CART ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ, ʧʦʵʪʦʤʫ ʦʥ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

- ɸʣʛʦʨʠʪʤ CART ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʢʘʢ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩ ʥʘʙʦʨʦʤ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʪʘʢ ʠ 
ʧʝʨʝʢʨʝʩʪʥʫʶ ʧʨʦʚʝʨʢʫ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʠʷ. 

- CART ʧʦʟʚʦʣʷʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ 
ʦʙʣʘʩʪʷʭ ʜʝʨʝʚʘ. ʕʪʦʪ ʥʘʚʳʢ ʩʧʦʩʦʙʝʥ ʚʳʷʚʠʪʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʝʨʝʤʝʥʥʳʭ. 
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- ʄʦʞʥʦ ʦʩʣʘʙʠʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʦʩʪʘʥʦʚʢʠ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʜʝʨʝʚʴʷʤ ʨʝʰʝʥʠʡ 

ʨʘʟʨʘʩʪʘʪʴʩʷ, ʘ ʟʘʪʝʤ ʦʙʨʝʟʘʪʴ ʜʝʨʝʚʦ ʜʦ ʠʜʝʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ. ʕʪʦʪ ʤʝʪʦʜ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʧʫʩʢʘ 

ʚʘʞʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʠʟ-ʟʘ ʩʣʠʰʢʦʤ ʨʘʥʥʝʛʦ ʟʘʚʝʨʰʝʥʠʷ. 

- ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʚʭʦʜʥʦʡ ʥʘʙʦʨ ʧʝʨʝʤʝʥʥʳʭ, CART ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ʜʨʫʛʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ɸʣʛʦʨʠʪʤ CART ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ, ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɸʣʛʦʨʠʪʤ CART ʦʨʛʘʥʠʟʦʚʘʥ ʚ ʚʠʜʝ ʩʝʨʠʠ ʚʦʧʨʦʩʦʚ, ʦʪʚʝʪʳ ʥʘ ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ 

ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ, ʝʩʣʠ ʪʘʢʦʚʦʡ ʠʤʝʝʪʩʷ. ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʜʨʝʚʦʚʠʜʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʩ ʢʦʥʝʯʥʳʤʠ ʫʟʣʘʤʠ, ʢʦʛʜʘ ʚʦʧʨʦʩʦʚ ʙʦʣʴʰʝ ʥʝʪ. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʨʝʛʨʝʩʩʠʠ. ɼʝʨʝʚʴʷ ʨʝʰʝʥʠʡ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʝ 

ʮʝʣʠ ʥʘ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʡ ʤʥʦʛʠʭ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʠʣʠ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ). 

ʆʙʱʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʭ ʥʝʚʝʨʦʷʪʥʦ ʧʨʦʩʪʦ ʧʦʥʷʪʴ ʠʟ-ʟʘ ʠʭ 

ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʦʥʠ ʪʨʝʙʫʶʪ ʦʯʝʥʴ ʤʘʣʦ ʜʘʥʥʳʭ, ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʠʭ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ, ʦʥʠ ʤʦʛʫʪ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʠ ʜʦʚʦʣʴʥʦ ʥʝʜʦʨʦʛʠ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ [6]. 

ɸʣʛʦʨʠʪʤʳ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ð ʵʪʦ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʠ 

ʚʟʚʝʰʠʚʘʥʠʷ ʟʘʪʨʘʪ, ʨʠʩʢʦʚ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. ʉ ʧʦʤʦʱʴʶ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʬʘʢʪʘʭ ʧʦʜʭʦʜ ʢ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ ʙʝʟ ʧʨʝʜʫʙʝʞʜʝʥʠʡ. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʣʴʪʝʨʥʘʪʠʚʳ ʚ ʣʝʛʢʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʤ ʬʦʨʤʘʪʝ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʧʦʣʝʟʥʳʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʧʨʠʤʝʥʝʥʠʷ.  
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THE PROJECT "CONTENT-OIL 22" "BOILING POINT - PROMTEHDESIGN" SUTD AND FEATURES 
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Summary: This article presents the project "Content-Oil 22" "Boiling Points-PromTechDesign" and discusses the 
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çʊʦʯʢʘ ʢʠʧʝʥʠʷ ï ʇʨʦʤʊʝʭɼʠʟʘʡʥè ʦʪʢʨʳʣʘʩʴ 20 ʥʦʷʙʨʷ 2020 ʥʘ ʙʘʟʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʇʙɻʋʇʊɼ 

ʠ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʮʠʬʨʦʚʳʭ ʠ ʢʨʝʘʪʠʚʥʳʭ ʠʥʜʫʩʪʨʠʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, 

ʙʠʟʥʝʩʤʝʥʦʚ, ʫʯʝʥʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʜʝʷʪʝʣʝʡ ʠ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʫʢʠ ʠ ʢʫʣʴʪʫʨʳ.  ʋʯʘʩʪʥʠʢʠ 

ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʠ ʧʨʦʝʢʪʳ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʭʘʢʘʪʦʥʳ, ʚʳʩʪʘʚʢʠ ʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɻʣʘʚʥʦʡ ʪʝʤʘʪʠʢʦʡ çʊʦʯʢʠ ʂʠʧʝʥʠʷ ï ʇʨʦʤʊʝʭɼʠʟʘʡʥè ʩʪʘʣ ʮʠʬʨʦʚʦʡ ʜʠʟʘʡʥ, ʥʦ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʤʝʪʘʚʩʝʣʝʥʥʘʷ; FashionTech; ʦʮʠʬʨʦʚʢʘ ʠʩʢʫʩʩʪʚʘ; 

AR\VR; ʛʝʥʝʨʘʪʠʚʥʳʡ ʜʠʟʘʡʥ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʥʘ 2022 ʛʦʜ, ʩʯʠʪʘʝʪʩʷ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 

22è. ʀʥʜʫʩʪʨʠʷ ʩʦʙʳʪʠʡʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʥʘʧʨʷʤʫʶ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʩʦʙʨʘʣ 

ʚ ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʬʦʨʤʘʪʦʚ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʠʥʪʝʨʝʩʫʶʱʠʤ ʠʭ ʪʝʤʘʤ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʠʭ 

ʥʘʚʳʢʦʚ ʠ ʟʥʘʥʠʡ. 

çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è ï ʵʪʦ ʮʠʢʣ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʨʝʟʠʜʝʥʪʘʤʠ çʊʦʯʢʠ ʢʠʧʝʥʠʷ ï ʇʨʦʤʊʝʭɼʠʟʘʡʥè 

ʦʪ ʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʘʥʠʡ. ʉʣʦʛʘʥ - çʂʦʥʪʝʥʪ ʜʦʨʦʞʝ ʥʝʬʪʠè, ʧʦʪʦʤʫ ʯʪʦ 2022 ʛʦʜ ʢʦʥʪʝʥʪ ʩʪʘʣ ʥʦʚʳʤ 

ʧʨʦʝʢʪʦʤ, ʚ ʥʝʛʦ ʚʢʣʘʜʳʚʘʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʣʶʜʝʡ. ɻʣʘʚʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʦʥ ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʘʤ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʠ ʘʤʙʠʮʠʠ, 

ʚʢʣʶʯʘʷʩʴ ʚ ʨʘʙʦʪʫ ʠ ʜʝʣʘʷ ʟʘʜʘʥʠʷ ʜʣʷ ʨʝʘʣʴʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʘʥʠʡ. ʊʘʢ ʞʝ ʧʨʦʝʢʪ ʤʦʞʝʪ ʨʘʟʚʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʨʚʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʨʘʙʦʪʢʦʚ. ʂʘʞʜʳʡ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʚʢʣʶʯʠʪʴʩʷ ʚ ʨʘʙʦʯʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʝʘʣʴʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʩʝʙʷ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʜʝʷʭ ʩʦʟʜʘʪʴ ʩʚʦʝ ʤʝʨʦʧʨʠʷʪʠʝ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʯʠʪʳʚʘʪʴ 4 ʦʩʥʦʚʥʳʭ 

ʵʪʘʧʘ: research (ʠʩʩʣʝʜʦʚʘʥʠʝ), action (ʜʝʡʩʪʚʠʝ), communication (ʨʝʘʣʠʟʘʮʠʷ) ʠ evaluation (ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ). 

ʕʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʣ ʦʙʱʫʶ ʦʮʝʥʢʫ ʩʠʪʫʘʮʠʠ ʚ çʊʦʯʢʝ ʂʠʧʝʥʠʷ-ʇʨʦʤʊʝʭɼʠʟʘʡʥè. 

ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʚʝʩʪʠ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʪʘʥʦʚʠʪʴ ʟʘʜʘʯʠ ʠ ʮʝʣʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʘʩʰʪʘʙʥʦʛʦ 

ʧʨʦʝʢʪʘ. ʊʘʢ ʞʝ ʙʳʣʘ ʧʨʦʜʫʤʘʥʘ ʩʘʤʘ ʢʦʥʮʝʧʮʠʷ ʩʝʨʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʧʘʨʪʥʝʨʘʤʠ. 

ʅʘ ʵʪʘʧʝ ʜʝʡʩʪʚʠʷ ʥʘʯʘʣʘʩʴ ʧʦʣʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʣʦʱʘʜʢʠ ʠ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʝ ʧʨʦʜʫʤʳʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʦʪʜʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɺʦ ʚʨʝʤʷ ʵʪʘʧʘ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʪʨʘʪʝʛʠʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʝʢʪʘ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʥʘʯʘʣʘʩʴ ʧʫʙʣʠʢʘʮʠʷ ʧʦʩʪʦʚ, ʩʪʘʪʝʡ ʠ ʩʪʦʨʠʩ. ʄʘʨʢʝʪʠʥʛ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ ï 

ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʩʦʙʳʪʠʡʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʧʦʵʪʦʤʫ ʚʩʝ ʩʦʙʳʪʠʷ çʂʦʥʪʝʥʪ-ʅʝʬʪʠ 22è ʜʦʩʪʘʪʦʯʥʦ 

ʯʘʩʪʦ ʦʩʚʝʱʘʣʠʩʴ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ çʊʦʯʢʠ ʂʠʧʝʥʠʷ-ʇʨʦʤʊʝʭɼʠʟʘʡʥè. ʇʦʩʪʳ, ʩʪʦʨʠʩ ʠ ʩʪʘʪʴʠ 

ʚʳʭʦʜʠʣʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, ʯʪʦʙʳ ʩʥʘʯʘʣʘ ʨʘʩʩʢʘʟʳʚʘʪʴ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʧʨʦ 

ʧʨʝʜʩʪʦʷʱʝʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʘ ʧʦʪʦʤ ʧʦʜʚʦʜʠʪʴ ʝʛʦ ʠʪʦʛʠ. [1] 
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ʕʪʘʧ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʦ, ʯʪʦ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʪʜʝʣʴʥʦʛʦ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʠʪʦʛ, ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʢʦʥʚʝʨʩʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʩʢʦʣʴʢʦ ʪʘ 

ʠʣʠ ʠʥʘʷ ʪʝʤʘʪʠʢʘ ʠʥʪʝʨʝʩʫʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ. 

ʂʘʞʜʳʡ ʤʝʩʷʮ ʚ çʊʦʯʢʝ ʢʠʧʝʥʠʷ ï ʇʨʦʤʊʝʭɼʠʟʘʡʥè ʩʦʚʤʝʩʪʥʦ ʩ ʃʘʙʦʨʘʪʦʨʠʝʡ ʚʠʨʪʫʘʣʴʥʦʡ 

ʤʦʜʳ ʠ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʘ ʢʦʤʧʘʥʠʠ-ʨʝʟʠʜʝʥʪʳ ʨʝʘʣʠʟʫʶʪ ʩʚʦʠ ʧʨʦʝʢʪʳ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʪʝʤʘʤ ʚ 

ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʘʪʘʭ: 

- ʦʙʫʯʘʶʱʠʝ ʣʝʢʮʠʠ, 

- ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ, 

- ʚʦʨʢʰʦʧʳ ʚ ʃʘʙʦʨʘʪʦʨʠʠ, 

- ʧʦʜʢʘʩʪʳ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ, 

- ʢʨʫʛʣʳʝ ʩʪʦʣʳ, 

- public talk, 

- ʬʝʩʪʠʚʘʣʠ, 

- ʠʥʪʝʥʩʠʚʳ, 

- ʭʘʢʘʪʦʥʳ, 

- ʧʨʝʟʝʥʪʘʮʠʠ. [2] 

ʈʝʟʠʜʝʥʪʘʤʠ ʧʨʦʝʢʪʘ ʫʞʝ ʩʪʘʣʠ CEO Junk Reality ʅʠʢʦʣʘʡ ʅʠʢʦʣʝʥʢʦ, ʢʦʪʦʨʳʡ ʧʨʦʚʝʣ ʠʥʪʝʥʩʠʚ 

ʧʨʦ ʤʝʪʘʚʩʝʣʝʥʥʫʶ; ʚʣʘʜʝʣʝʮ SMM-ʘʛʝʥʪʩʪʚʘ ɸʥʘʩʪʘʩʠʷ ɿʝʥʢʠʥʘ, ʨʘʩʩʢʘʟʘʚʰʘʷ ʧʨʦ ʧʨʦʜʚʠʞʝʥʠʝ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʢʦʤʧʘʥʠʷ Mercury Development, ʢʦʪʦʨʘʷ ʧʨʦʚʝʜʝʪ ʩʝʨʠʶ ʣʝʢʮʠʡ ʠ ʚʦʨʢʰʦʧʦʚ. ɺʩʝ 
ʤʝʨʦʧʨʠʷʪʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʚʝʩʪʢʘʤ ʧʣʦʱʘʜʢʠ, ʘ ʠʤʝʥʥʦ ʢ ʮʠʬʨʦʚʦʤʫ ʜʠʟʘʡʥʫ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʤ: 

- NFT ï ʵʪʦ çʥʝʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʡ ʪʦʢʝʥè, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʝʧʦʚʪʦʨʠʤʳʤ ʠ ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʝʜʠʥʩʪʚʝʥʥʦʤ ʵʢʟʝʤʧʣʷʨʝ. ɽʛʦ ʥʝʣʴʟʷ ʨʘʟʜʝʣʠʪʴ, ʘ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʝʛʦ ʘʚʪʦʨʝ, ʧʦʢʫʧʘʪʝʣʝ ʠ ʚʩʝʭ 

ʦʧʝʨʘʮʠʷʭ ʩ ʥʠʤ ʥʘʜʝʞʥʦ ʭʨʘʥʠʪʩʷ ʚ ʙʣʦʢʯʝʡʥʝ. NFT ï ʵʪʦ ʮʠʬʨʦʚʦʡ ʩʝʨʪʠʬʠʢʘʪ, ʧʨʠʢʨʝʧʣʝʥʥʳʡ ʢ 

ʫʥʠʢʘʣʴʥʦʤʫ ʦʙʲʝʢʪʫ; [3] 

- ʤʝʪʘʚʩʝʣʝʥʥʘʷ ï ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʝ 

ʜʝʡʩʪʚʫʝʪ ʥʝʧʨʝʨʳʚʥʦ, ʩʦʟʜʘʚʘʷ ʧʘʨʘʣʣʝʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʩʦ ʩʚʦʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʟʘʢʦʥʘʤʠ ʠ ʧʦʨʷʜʢʦʤ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʝʪʘʚʩʝʣʝʥʥʘʷ ï ʵʪʦ ʙʫʜʫʱʝʝ AR ʠ VR ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʥʘ ʧʦʟʚʦʣʠʪ ʣʶʜʷʤ ʫʯʠʪʴʩʷ, 

ʨʘʙʦʪʘʪʴ ʠ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʨʘʩʰʠʨʠʪ ʛʨʘʥʠʮʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʫʧʨʦʩʪʠʪ 

ʞʠʟʥʴ. ʊʘʢ ʞʝ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚʩʝ ʩʦʙʳʪʠʷ ʚ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʧʨʦʭʦʜʷʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ, 

ʯʪʦ ʝʝ ʥʝʣʴʟʷ ʦʩʪʘʥʦʚʠʪʴ ʠʣʠ ʩʪʝʨʝʪʴ; 

- AR/VR: VR (Virtual reality) ï ʵʪʦ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʴʶʪʝʨʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʠʤʤʝʨʩʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢʘʢ ʦʯʢʠ ʠ ʰʣʝʤʳ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ, ʧʝʨʯʘʪʢʠ ʠʣʠ ʥʘʫʰʥʠʢʠ. AR (Augmented reality) ï ʵʪʦ ʨʝʘʣʴʥʳʡ ʤʠʨ, ʥʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʣʦʝʚ, ʪʦ ʝʩʪʴ ʯʝʣʦʚʝʢ ʥʘʭʦʜʠʪʩʷ ʚ ʩʚʦʝʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʨʝʘʣʴʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʥʦ ʪʘʢʞʝ ʚʠʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʜʤʝʪʳ, ʩ ʧʦʤʦʱʴʶ ʩʚʦʠʭ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ; 

- ʚʠʨʪʫʘʣʴʥʘʷ ʦʜʝʞʜʘ ï ʵʪʦ ʧʨʝʜʤʝʪʳ ʛʘʨʜʝʨʦʙʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩ ʧʦʤʦʱʴʶ 3D 

ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. FashionTech ï ʵʪʦ ʦʜʠʥ ʠʟ ʥʦʚʝʡʰʠʭ ʩʝʛʤʝʥʪʦʚ ʚ ʩʬʝʨʝ ʤʦʜʳ, 

ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʤʠʨ fashion ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʥʘʧʨʠʤʝʨ, 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ 

ʮʠʬʨʦʚʦʡ ʦʜʝʞʜʳ; 

- ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ï ɻ ʪʦ ʜʚʦʡʥʠʢʠ ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʦʧʠʷʤʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʮʝʩʩʘ; [4] 

- ʥʦʚʳʝ ʤʝʜʠʘ ï ʵʪʦ ʩʝʪʝʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʮʠʬʨʦʚʳʝ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʉ 
ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʝʡ ʤʠʨʘ, ʦʥʠ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ ʤʘʩʩʦʚʦʡ ʘʫʜʠʪʦʨʠʠ; 

- ʙʣʦʛʦʩʬʝʨʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʝ ʥʘʟʚʘʥʠʝ ʜʣʷ ʚʩʝʭ ʙʣʦʛʝʨʦʚ ʠ ʚʠʜʦʚ ʙʣʦʛʦʚ. ʉʠʩʪʝʤʘ ʙʣʦʛʦʚ 

ʚʟʘʠʤʦʩʚʷʟʘʥʘ, ʪʘʢ ʢʘʢ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ, ʛʜʝ ʢʘʞʜʳʡ ʙʣʦʛʝʨ ʤʦʞʝʪ ʫʚʠʜʝʪʴ ʧʨʦʜʫʢʪ ʜʨʫʛʦʛʦ 

ʙʣʦʛʝʨʘ, ʦʩʪʘʚʠʪʴ ʢʦʤʤʝʥʪʘʨʠʡ ʠʣʠ ʧʦʜʧʠʩʘʪʴʩʷ; 

- game ʠʥʜʫʩʪʨʠʷ ð ʵʪʦ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʨʘʟʨʘʙʦʪʢʦʡ, ʧʨʦʜʘʞʝʡ ʠ 

ʧʨʦʜʚʠʞʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ. ɺ ʥʝʸ ʚʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʧʦ ʢʦʪʦʨʳʤ 

ʨʘʙʦʪʘʶʪ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. [5] 

Game ʠʥʜʫʩʪʨʠʷ ʩʝʡʯʘʩ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʩʨʝʜʠ ʣʶʜʝʡ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ: ʚ ʥʝʡ ʪʝʧʝʨʴ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʠʛʨʘʪʴ ʚ ʠʛʨʳ, ʥʦ ʩʦʟʜʘʚʘʪʴ ʩʚʦʶ ʨʝʘʣʴʥʦʩʪʴ, ʥʘʭʦʜʠʪʴ 

ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ ʠ ʜʘʞʝ ʩʦʟʜʘʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ. ʉʦʙʳʪʠʡʥʳʡ ʤʘʨʢʝʪʠʥʛ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ 

ʩʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʪʫ ʩʬʝʨʫ, ʧʦʵʪʦʤʫ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʟʘʪʨʘʛʠʚʘʝʪʩʷ 

game ʠʥʜʫʩʪʨʠʷ. 2 ʬʝʚʨʘʣʷ 2022ʛ. ʩʪʘʨʪʦʚʘʣʦ ʤʝʨʦʧʨʠʷʪʠʝ, ʛʜʝ ʩʪʫʜʝʥʪʳ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʇʙɻʋʇʊɼ 

ʩʦʟʜʘʚʘʣʠ ʵʩʢʠʟʳ ʢʦʣʣʝʢʮʠʠ ʦʜʝʞʜʳ ʜʣʷ ʦʥʣʘʡʥ-ʠʛʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ Roblox, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʙʲʝʜʠʥʝʥʘ 

ʦʙʱʝʡ ʪʝʤʘʪʠʢʦʡ, ʥʘʧʨʠʤʝʨ, casual ʦʜʝʞʜʘ ʠʣʠ ʯʪʦ-ʪʦ ʙʦʣʝʝ ʬʘʥʪʘʟʠʡʥʦʝ. ʕʪʦʪ ʧʨʦʝʢʪ ʧʦʟʚʦʣʠʣ ʩʪʫʜʝʥʪʘʤ 

ʧʨʦ̫ʚʠʪʴ ʩʚʦʠ ʢʨʝʘʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʨʘʟʚʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ 

ʧʘʨʪʥʝʨʘʤʠ. 
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ɽʱʝ ʦʜʥʠʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʚʭʦʜʷʱʠʤ ʚ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è ʩʪʘʣ public talk ʩ ʄʘʢʩʠʤʦʤ 

ʄʠʭʝʝʥʢʦ, ʨʦʩʩʠʡʩʢʠʤ ʙʠʟʥʝʩʤʝʥʦʤ, ʘ ʪʘʢʞʝ ʩʪʘʨʰʠʤ ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪʦʤ ʠ ʩʦʦʩʥʦʚʘʪʝʣʝʤ 1518 Studio Inc. 

ʥʘ ʪʝʤʫ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ ʠ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʢʠ çOpen Talk ʩ ʄʘʢʩʠʤʦʤ ʄʠʭʝʝʥʢʦ: ʀʛʨʦʚʘʷ ʠʥʜʫʩʪʨʠʷ, 

VR, ʤʝʪʘʚʩʝʣʝʥʥʳʝ, ʥʘʩʪʦʷʱʝʝ ʠ ʙʫʜʫʱʝʝ. ʆʧʳʪ ʠ ʠʥʜʫʩʪʨʠʷ ʚ ʈʌ ʠ USA?è. ɿʘʪʨʘʛʠʚʘʣʠʩʴ ʪʘʢʠʝ ʚʦʧʨʦʩʳ, 

ʢʘʢ: 

- ʯʪʦ ʞʜʝʪ ʣʶʜʝʡ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, 

- ʢʫʜʘ ʩʪʦʠʪ ʠʥʚʝʩʪʠʨʦʚʘʪʴ, 

- ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠʛʨʦʚʘʷ ʠʥʜʫʩʪʨʠʷ, 

- ʚ ʢʘʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ʩʪʦʠʪ ʨʘʙʦʪʘʪʴ, 

- ʢʘʢ ʩʦʟʜʘʚʘʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ ʚ ʩʬʝʨʝ VR/AR. 

ʄʝʨʦʧʨʠʷʪʠʝ ʧʨʦʰʣʦ 4 ʬʝʚʨʘʣʷ 2022ʛ. ʠ ʠʤʝʣʦ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʫʩʧʝʭ ʩʨʝʜʠ ʘʫʜʠʪʦʨʠʠ, 

ʧʦʪʦʤʫ ʯʪʦ ʩʦʟʜʘʥʠʝ ʛʨʘʬʠʢʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʟʚʠʚʘʶʪʩʷ. 

8 ʬʝʚʨʘʣʷ 2022ʛ. ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ çʊʦʯʢʠ ʂʠʧʝʥʠʷ ʇʨʦʤʊʝʭɼʠʟʘʡʥè ʧʨʦʰʝʣ ʧʝʨʚʳʡ 

ʄɽʊɸʠʥʪʝʥʩʠʚ, ʢʦʪʦʨʳʡ ʧʨʦʚʝʣ CEO Junk Reality ʅʠʢʦʣʘʡ ʅʠʢʦʣʝʥʢʦ. ʆʥ ʨʘʩʩʢʘʟʘʣ ʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʘʢʦʝ 

ʤʝʪʘʚʩʝʣʝʥʥʘʷ, ʠ ʢʘʢʠʝ ʧʣʦʱʘʜʢʠ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʊʘʢ ʞʝ ʥʘ ʵʪʦʤ ʠʥʪʝʥʩʠʚʝ ʩʪʫʜʝʥʪʳ ʩʤʦʛʣʠ 

ʩʘʤʠ ʧʦʙʳʚʘʪʴ ʚ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʠ ʦʪʩʢʘʥʠʨʦʚʘʪʴ ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ çʊʦʯʢʠ ʂʠʧʝʥʠʷ-ʇʨʦʤʊʝʭɼʠʟʘʡʥè ʩ 

ʧʦʤʦʱʴʶ ʩʘʤʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʳ ʠ 

ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʰʣʦ ʫʞʝ ʜʚʝ ʚʩʪʨʝʯʠ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʠʥʪʝʥʩʠʚʘ ʠ ʧʣʘʥʠʨʫʝʪʩʷ 

ʝʱʝ ʥʝʩʢʦʣʴʢʦ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʮʠʢʣʘ ʤʝʨʦʧʨʠʷʪʠʡ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʘ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʚʳʢʦʚ ʚ ʨʘʙʦʪʝ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ 

VR/AR. ʋʞʝ ʩʝʛʦʜʥʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʚ ʢʦʨʥʝ ʤʝʥʷʝʪ ʧʦʚʝʜʝʥʠʝ ʠ ʦʞʠʜʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʨʘʟʨʫʰʘʝʪ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʠ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʨʳʥʦʢ ʤʦʜʳ. ʊʝʭʥʦʣʦʛʠʠ VR/AR ʠ ʤʝʪʘʚʩʝʣʝʥʥʳʝ ʩʝʡʯʘʩ 

ʘʢʪʫʘʣʴʥʳ ʢʘʢ ʥʠʢʦʛʜʘ, ʧʦʵʪʦʤʫ ʄɽʊɸʠʥʪʝʥʩʠʚ ʩʪʘʣ ʧʝʨʚʳʤ ʨʝʟʠʜʝʥʪʦʤ ʧʨʦʝʢʪʘ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è. ʉ 

ʪʦʯʢʠ ʞʝ ʟʨʝʥʠʷ ʩʦʙʳʪʠʡʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, ʧʝʨʚʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʟʨʝʣʠʱʥʳʭ ʠ ʤʘʩʰʪʘʙʥʳʭ, ʯʪʦʙʳ ʘʫʜʠʪʦʨʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘʩʴ ʧʨʦʝʢʪʦʤ ʠ ʧʨʠʰʣʘ ʥʘ ʧʦʩʣʝʜʫʶʱʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ. 

Creative Day/VR ï ʵʪʦ ʥʦʚʳʡ ʨʝʛʫʣʷʨʥʳʡ ʨʝʟʠʜʝʥʪ ʧʨʦʝʢʪʘ çʂʦʥʪʝʥʪ- ʅʝʬʪʴ 22è, ʢʦʪʦʨʳʡ 

ʩʪʘʨʪʦʚʘʣ 12 ʤʘʨʪʘ 2022ʛ. ʕʪʦ ʤʝʨʦʧʨʠʷʪʠʝ ʧʨʦʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʳ ʠ 

ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʘʢʪʠʢʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, 

ʢʦʤʧʴʶʪʝʨʦʚ, ʩʢʘʥʝʨʦʚ ʠ ʦʯʢʦʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʴ 

ʤʠʨ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʘʤ ʠ ʥʘʫʯʠʪʴ ʠʭ ʘʟʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ VR. 

ʊʘʢ ʞʝ ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʷ ʩʪʫʜʝʥʪʳ ʩʤʦʛʫʪ ʥʘʨʠʩʦʚʘʪʴ VR-ʢʘʨʪʠʥʫ, ʣʫʯʰʫʶ ʠʟ ʢʦʪʦʨʳʭ ʥʘʧʝʯʘʪʘʶʪ ʠ 

ʧʦʜʘʨʷʪ ʘʚʪʦʨʫ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ, 

ʧʦʪʦʤʫ ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʪʫʜʝʥʪʘʤ ʧʨʦʷʚʠʪʴ ʩʚʦʠ ʪʘʣʘʥʪʳ ʚ ʦʙʣʘʩʪʠ ʢʨʝʘʪʠʚʥʳʭ ʠʥʜʫʩʪʨʠʡ, ʘ ʪʘʢʞʝ ʩʪʘʣʦ 

ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʳ ʠ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʘ. 

ʉʦʙʳʪʠʡʥʳʡ ʤʘʨʢʝʪʠʥʛ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ ʠ ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʫʩʪʨʠʡ. ɺ 

ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è 19 ʬʝʚʨʘʣʷ 2022ʛ. ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ çʊʦʯʢʠ ʂʠʧʝʥʠʷ ʇʨʦʤʊʝʭɼʠʟʘʡʥè 

ʩʦʩʪʦʷʣʩʷ ʘʢʩʝʣʝʨʘʪʦʨ Sber Art ʥʘ ʪʝʤʫ NFT. ʉʧʠʢʝʨʳ ʨʘʩʩʢʘʟʳʚʘʣʠ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ NFT, ʯʪʦ ʤʦʞʥʦ 

ʧʨʦʜʘʪʴ ʚ ʪʘʢʦʡ ʬʦʨʤʝ ʠ ʥʘʩʢʦʣʴʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʦʥʦ ʙʫʜʝʪ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ɺʩʝ ʩʪʫʜʝʥʪʳ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʩʝʪʠʣʠ ʵʪʦʪ ʘʢʩʝʣʝʨʘʪʦʨ ʤʦʛʣʠ ʟʘʜʘʪʴ ʚʩʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʚʦʧʨʦʩʳ ʩʧʠʢʝʨʘʤ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʣʶʜʴʤʠ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʶʪʩʷ ʚ ʵʪʦʡ ʪʝʤʝ ʠ ʤʦʛʫʪ ʜʘʪʴ 

ʘʢʪʫʘʣʴʥʳʡ ʩʦʚʝʪ. ɽʩʣʠ ʞʝ ʢʪʦ-ʪʦ ʧʨʦʧʫʩʪʠʣ ʜʘʥʥʳʡ ʘʢʩʝʣʝʨʘʪʦʨ, ʪʦ ʚʩʝʛʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʡʪʠ ʟʘʧʠʩʴ 

ʪʨʘʥʩʣʷʮʠʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ çʊʦʯʢʠ ʂʠʧʝʥʠʷ ʇʨʦʤʊʝʭɼʠʟʘʡʥè. 

ɽʱʝ ʦʜʥʠʤ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʚʦ ʚʨʝʤʷ ʧʨʦʝʢʪʘ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è ʩʪʘʣʘ 

ʢʦʥʬʝʨʝʥʮʠʷ ʇʦʣʠʥʳ ɽʛʘʨʤʠʥ, ʩʧʝʮʠʘʣʠʩʪʘ ʧʨʦʝʢʪʥʦʛʦ ʦʬʠʩʘ ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ ʠ 

ʦʩʥʦʚʘʪʝʣʷ ʙʶʨʦ Fash.in ʥʘ ʪʝʤʫ çɼʠʜʞʠʪʘʣ ʤʦʜʘ: ʩʝʛʦʜʥʷ ʠ ʙʫʜʫʱʝʝ ʚ ʤʝʪʘʚʩʝʣʝʥʥʦʡè. ʅʘ ʜʘʥʥʦʤ 

ʤʝʨʦʧʨʠʷʪʠʠ ʦʙʩʫʞʜʘʣʠʩʴ ʚʩʝ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʮʠʬʨʦʚʦʡ ʤʦʜʳ: ʥʘʩʢʦʣʴʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʦʥʘ ʙʫʜʝʪ ʚ 

ʙʫʜʫʱʝʤ, ʢʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʝʝ ʩʦʟʜʘʥʠʷ. 

ʌʝʥʦʤʝʥ ʮʠʬʨʦʚʦʡ ʤʦʜʳ ï ʵʪʦ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʘʷ ʪʝʤʘ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʚʦʟʥʠʢ ʦʥ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʥʦ ʫʞʝ ʟʘʪʨʦʥʫʣ ʠ ʠʥʜʫʩʪʨʠʶ ʩʦʙʳʪʠʡʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ. ʋʞʝ ʩʝʡʯʘʩ ʧʨʦʭʦʜʷʪ 

digital-ʧʦʢʘʟʳ ʚ ʨʘʤʢʘʭ ʤʝʪʘʚʩʝʣʝʥʥʳʭ, ʩʫʱʝʩʪʚʫʶʪ ʢʘʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪ ʚʠʨʪʫʘʣʴʥʫʶ ʦʜʝʞʜʫ 

ʠ ʠʥʬʣʶʝʥʩʝʨʳ ʟʘʪʨʘʛʠʚʘʶʪ ʵʪʫ ʪʝʤʫ ʚ ʩʚʦʠʭ ʠʥʪʝʨʚʴʶ ʠ ʧʦʜʢʘʩʪʘʭ. 

ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ çɼʠʜʞʠʪʘʣ ʤʦʜʘ: ʩʝʛʦʜʥʷ ʠ ʙʫʜʫʱʝʝ ʚ ʤʝʪʘʚʩʝʣʝʥʥʦʡè, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʣʘ 21 

ʬʝʚʨʘʣʷ 2022ʛ., ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʩʤʦʛ ʫʟʥʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʮʠʬʨʦʚʘʷ ʦʜʝʞʜʘ ʧʨʝʜʣʘʛʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʫʶ 

ʤʦʜʝʣʴ ʧʨʦʜʘʞʠ ʪʦʚʘʨʦʚ çʜʠʟʘʡʥ-ʧʨʦʜʘʞʘ-ʧʨʦʠʟʚʦʜʩʪʚʦè, ʢʘʢ ʨʘʙʦʪʘʝʪ ʧʨʦʛʨʘʤʤʘ 3D Clo ʠ ʢʘʢʠʝ 

ʩʫʱʝʩʪʚʫʶʪ ʨʦʩʩʠʡʩʢʠʝ ʤʘʨʢʝʪʧʣʝʡʩʳ ʜʣʷ ʮʠʬʨʦʚʦʡ ʦʜʝʞʜʳ. 

2 ʤʘʨʪʘ 2022ʛ. ʧʨʦʰʝʣ ʤʘʩʪʝʨ-ʢʣʘʩʩ ʦʪ ɸʥʘʩʪʘʩʠʠ ɿʝʥʢʠʥʦʡ - ʚʣʘʜʝʣʴʮʘ SMM-ʘʛʝʥʪʩʪʚʘ AZSMM. 

ʆʥʘ ʨʘʩʩʢʘʟʳʚʘʣʘ ʦ ʪʘʢʦʡ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʝ, ʢʘʢ ʧʦʣʫʯʝʥʠʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʨʘʙʦʪʳ. ʂʘʞʜʳʡ ʩʪʫʜʝʥʪ, 

ʢʦʪʦʨʳʡ ʧʨʠʰʝʣ ʥʘ ʤʝʨʦʧʨʠʷʪʠʝ ʩʤʦʛ ʧʦʣʫʯʠʪʴ ʪʘʢʫʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʘʢ: ʯʪʦ ʪʘʢʦʝ 
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ʧʨʦʬʝʩʩʠʷ SMM-ʤʝʥʝʜʞʝʨʘ, ʢʘʢ ʚʳʛʦʜʥʝʝ ʚʩʝʛʦ ʦʬʦʨʤʣʷʪʴ ʧʨʦʬʠʣʴ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʯʪʦ ʥʫʞʥʦ 

ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʧʨʠʙʳʣʴ ʦʪ ʘʢʢʘʫʥʪʘ ʩʪʘʣʘ ʨʘʩʪʠ, ʢʘʢ ʩʦʩʪʘʚʣʷʪʴ ʢʦʥʪʝʥʪ ʧʣʘʥ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʩʪʦʠʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʩʝʛʤʝʥʪʠʨʦʚʘʪʴ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ. 

ʕʪʦ ʤʝʨʦʧʨʠʷʪʠʝ, ʙʝʟʫʩʣʦʚʥʦ, ʩʪʘʣʦ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʧʦʪʦʤʫ ʯʪʦ 

ʟʘʪʨʦʥʫʣʦ ʪʘʢʫʶ ʘʢʪʫʘʣʴʥʫʶ ʪʝʤʫ ʢʘʢ ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. SMM ï ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʘʷ ʯʘʩʪʴ 

ʩʦʙʳʪʠʡʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʤʝʨʦʧʨʠʷʪʠʷ ʩʝʡʯʘʩ ʥʝ ʧʨʦʭʦʜʠʪ ʙʝʟ 

ʦʩʚʝʱʝʥʠʷ ʝʛʦ ʚ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʝ. 

1 ʘʧʨʝʣʷ 2022ʛ.  ʚ çʊʦʯʢʝ ʢʠʧʝʥʠʷ - ʇʨʦʤʊʝʭɼʠʟʘʡʥè ʧʨʦʰʣʘ ʪʚʦʨʯʝʩʢʘʷ ʚʩʪʨʝʯʘ ʧʦ ʪʝʤʝ: 

çɸʥʪʠʢʨʠʟʠʩʥʦʝ ʤʳʰʣʝʥʠʝè, ʢʦʪʦʨʫʶ ʚʝʣʘ ʄʘʨʛʘʨʠʪʘ ɻʣʫʰʢʠʥʘ, ʚʣʘʜʝʣʝʮ event-ʘʛʝʥʪʩʪʚʘ ROOT. ʅʘ 

ʵʪʦʡ ʚʩʪʨʝʯʠ ʦʥʘ ʨʘʩʩʢʘʟʘʣʘ: 

- ʢʘʢ ʣʫʯʰʝ ʚʩʝʛʦ ʧʝʨʝʙʦʨʦʪʴ ʧʘʥʠʢʫ ʠ ʥʘʯʘʪʴ ʜʫʤʘʪʴ, 

- ʢʘʢ ʚʝʩʪʠ ʩʝʙʷ ʚʦ ʚʨʝʤʷ ʢʨʠʟʠʩʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʤʠʨʝ, 

- ʢʘʢ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʝʙʝ ʠ ʥʘʡʪʠ ʩʬʝʨʫ, ʢʦʪʦʨʘʷ ʚʘʤ ʧʦʜʭʦʜʠʪ, 

- ʢʘʢ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʙʳʣʴʥʳʤ. 

ʇʨʦʝʢʪ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʘʤʳʝ ʨʘʟʥʳʝ ʬʦʨʤʘʪʳ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʜʥʠʤ ʠʟ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʩʦʙʳʪʠʡ ʚ ʵʪʦʤ ʛʦʜʫ ʩʪʘʣʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʏʫʯʤʠʝʤ ʇʘʚʣʦʤ 

ɸʣʝʢʩʝʝʚʠʯʝʤ, ʢʦʪʦʨʦʝ ʧʨʦʡʜʝʪ 18 ʘʧʨʝʣʷ 2022ʛ. ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʳ ʠ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʘ. 

ʇʨʦʝʢʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ ʥʘ 3D-ʧʨʠʥʪʝʨʘʭ. ʉʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʪʴ ʦʙʱʫʶ 

ʢʦʥʮʝʧʮʠʶ ʧʨʦʝʢʪʘ, ʥʘʧʝʯʘʪʘʪʴ ʜʝʪʘʣʠ, ʘ ʧʦʪʦʤ ʩʦʝʜʠʥʠʪʴ ʚʩʝ ʚ ʦʜʥʫ ʙʦʣʴʰʫʶ ʩʢʫʣʴʧʪʫʨʫ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʦʝʢʪ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è, ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʝʛʦ 

ʧʨʦʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ: 

- ʬʦʪʦ ʠ ʚʠʜʝʦ-ʢʦʥʪʝʥʪ. ʂʘʞʜʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʚ ʨʘʤʢʘʭ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è ʦʩʚʝʱʘʣʦʩʴ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ʏʘʱʝ ʚʩʝʛʦ ʧʝʨʝʜ ʤʝʨʦʧʨʠʷʪʠʝʤ ʙʳʣ ʩʜʝʣʘʥ ʧʦʩʪ ʩ ʘʥʦʥʩʦʤ ʠ ʬʦʪʦʛʨʘʬʠʝʡ, ʘ ʚʦ ʚʨʝʤʷ 

ʠʣʠ ʧʦʩʣʝ ʤʦʥʪʠʨʦʚʘʣʦʩʴ ʥʝʙʦʣʴʰʦʝ ʚʠʜʝʦ ʥʘ 20-30 ʩʝʢʫʥʜ. ɺʠʟʫʘʣʴʥʳʡ ʢʦʥʪʝʥʪ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ 

ʛʦʨʘʟʜʦ ʩʠʣʴʥʝʝ, ʯʝʤ ʘʫʜʠʘʣʴʥʳʡ ʠʣʠ ʧʨʦʩʪʦ ʪʝʢʩʪʦʚʦʡ; [6] 

- ʘʥʦʥʩʳ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʥʣʘʡʥ ʠ ʦʬʣʘʡʥ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. ʇʝʨʝʜ ʢʘʞʜʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʜʝʣʘʝʪʩʷ 
ʘʥʦʥʩ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ (ʥʝ ʧʦʟʜʥʝʝ ʯʝʤ ʟʘ ʥʝʜʝʣʶ ʜʦ ʩʘʤʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ). 

ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʧʦʤʦʛʘʝʪ ʧʨʠʚʣʝʯʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ. ʊʘʢ ʞʝ ʚʩʝʛʜʘ ʜʝʣʘʶʪʩʷ ʘʬʠʰʠ ʩʦ ʚʩʝʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʝʜʩʪʦʷʱʠʤ ʩʦʙʳʪʠʠ, ʚʳʚʝʰʠʚʘʶʪʩʷ ʥʘ ʩʪʝʥʜʘʭ ʚʦ ʚʩʝʭ ʢʦʨʧʫʩʘʭ ʉʇʙɻʋʇʊɼ; 

- Email-ʨʘʩʩʳʣʢʘ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʦʩʥʦʚʥʳʭ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʧʨʦʜʚʠʞʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ email-ʨʘʩʩʳʣʢʘ. ʇʝʨʝʜ ʢʘʞʜʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʚʰʝʤʫʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠʭʦʜʠʪ ʥʘʧʦʤʠʥʘʥʠʝ ʦ ʪʦʤ, ʢʦʛʜʘ ʙʫʜʝʪ ʩʦʙʳʪʠʝ ʠ ʦ ʯʝʤ ʦʥʦ 

ʙʫʜʝʪ; 

- ʩʪʘʪʴʠ. ʂʦʤʘʥʜʘ çʊʦʯʢʠ ʂʠʧʝʥʠʷ-ʇʨʦʤʊʝʭɼʠʟʘʡʥè ʩʪʘʨʘʝʪʩʷ ʘʢʪʠʚʥʦ ʚʝʩʪʠ ʩʚʦʠ ʩʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ, ʧʦʵʪʦʤʫ ʧʦʤʠʤʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʩʪʦʚ ʧʦ ʤʝʨʦʧʨʠʷʪʠʷʤ ʥʘ ʩʪʨʘʥʠʮʘʭ ʧʫʙʣʠʢʫʶʪʩʷ ʩʪʘʪʴʠ, 

ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʪʝʤʘʪʠʢʘʤ ʊʦʯʢʠ: VR/AR, NFT, ʤʝʪʘʚʩʝʣʝʥʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʘ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ʊʘʢʦʡ ʤʝʪʦʜ ʧʨʦʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʝʡʩʪʚʝʥʥʳʤ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʟʥʘʪʴ 

ʢʘʢʠʝ-ʪʦ ʤʦʤʝʥʪʳ ʣʫʯʰʝ, ʪʝʤ ʩʘʤʳʤ ʧʨʦʙʫʜʠʪʴ ʚ ʥʠʭ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʝʢʪ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è ʚ ʨʘʤʢʘʭ ʩʦʙʳʪʠʡʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, ʪʦ ʤʦʞʥʦ 

ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʮʠʢʣ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʧʨʦʨʘʙʦʪʘʥ ʠ ʨʝʘʣʠʟʦʚʘʥ. ɺʩʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʟʘʪʨʘʛʠʚʘʶʪ ʦʜʥʫ ʦʙʱʫʶ ʪʝʤʘʪʠʢʫ ʛʣʦʙʘʣʴʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʚ ʪʦʞʝ ʚʨʝʤʷ, ʢʘʞʜʦʝ ʦʪʜʝʣʴʥʦʝ ʩʦʙʳʪʠʝ 

ʠʤʝʝʪ ʙʦʣʴʰʠʡ ʫʢʣʦʥ ʚ ʢʦʥʢʨʝʪʥʦ ʧʦʩʪʘʚʣʝʥʥʫʶ ʪʝʤʫ.  

ʇʝʨʝʜ ʢʘʞʜʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʚʩʝʛʜʘ ʚʳʭʦʜʠʪ ʘʥʦʥʩ ʢʘʢ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʪʘʢ ʠ ʚ ʦʬʣʘʡʥ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʧʨʠʚʣʝʢʘʪʴ ʙʦʣʴʰʫʶ ʘʫʜʠʪʦʨʠʶ. ʊʘʢ ʞʝ ʝʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʩʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʩʦʙʳʪʠʷ ʧʨʝʧʦʜʥʦʩʷʪʩʷ ʚ ʨʘʟʥʦʡ ʬʦʨʤʝ, ʠ ʢʘʞʜʳʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʡ ʫʯʘʩʪʥʠʢ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʧʦʜʭʦʜʠʪ ʝʤʫ ʧʦ ʬʦʨʤʘʪʫ ʧʨʦʚʝʜʝʥʠʷ. 

ʇʨʦʝʢʪ çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è, ʙʝʟʫʩʣʦʚʥʦ, ʦʯʝʥʴ ʚʘʞʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʙʳʪʠʡʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, 

ʧʦʪʦʤʫ ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʚʳʭʦʜʘ ʧʨʦʝʢʪʦʚ ʥʘ ʥʦʚʳʡ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʧʦʜʘʯʠ 

ʤʘʪʝʨʠʘʣʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʧʣʦʱʘʜʦʢ, ʧʨʠʚʣʝʯʝʥʠʷ ʘʫʜʠʪʦʨʠʠ, ʩʧʦʥʩʦʨʦʚ, ʧʘʨʪʥʝʨʦʚ ʠ ʧʨʝʟʝʥʪʘʮʠʠ. 
ʇʨʠʤʝʥʝʥʠʝ event-ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʷʝʪ ʠʜʝʶ ʢʨʝʘʪʠʚʥʳʭ ʠʥʜʫʩʪʨʠʡ ʠ ʨʘʟʚʠʚʘʝʪ ʝʝ, ʩ ʧʦʤʦʱʴʶ ʥʠʭ 

ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʢʫʣʴʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʢʣʘʩʪʝʨʦʚ, ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʀʪʘʢ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʣʘʞʠʚʘʪʴ ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ, ʧʘʨʪʥʝʨʘʤʠ, ʩʦʙʳʪʠʡʥʳʡ ʤʘʨʢʝʪʠʥʛ ʧʦʜʭʦʜʠʪ ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ. 

ʄʝʨʦʧʨʠʷʪʠʝ ï ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʧʝʯʘʪʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʟʘʧʦʤʥʠʪʩʷ ʯʝʣʦʚʝʢʫ ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷ. 

çʂʦʥʪʝʥʪ-ʅʝʬʪʴ 22è - ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʨʦʠʪʴ ʩ ʧʘʨʪʥʝʨʘʤʠ ʠ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʝʡ ʜʦʣʛʦʩʨʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ, ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 
ʥʘʫʢ ʉʤʠʨʥʦʚʘ ɺ.ɺ. 
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ʩʘʤʦʦʯʠʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʟʘʱʠʪʳ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʯʘʩʪʠʮʳ, ʟʦʣʴ-ʛʝʣʴ ʤʝʪʦʜ, ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ, ʧʦʢʨʳʪʠʝ, 

ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʪʝʢʩʪʠʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʵʬʬʝʢʪ ʩʘʤʦʦʯʠʱʝʥʠʷ, ʟʘʱʠʪʘ ʦʪ ʠʟʣʫʯʝʥʠʡ 
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EVALUATION OF THE EFFECTIVENESS OF THE USE OF TITANIUM-CONTAINING SOLS FOR 
THE PRODUCTION OF SELF-CLEANING TEXTILE MATERIALS 

 
The results of research in the field of synthesis and application of nanoscale sols based on titanium dioxide for the 

purpose of forming coatings on textile material with the effects of self-cleaning of the surface from contamination 

and protection from electromagnetic radiation are presented. 

Keywords: nanoscale particles, sol-gel method, titanium dioxide, coating, photocatalytic activity, textile material, 

self-cleaning effect, radiation protection 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ 

ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʬʦʪʦʢʘʪʘʣʠʟʘʪʦʨʘ ʚ ʧʨʦʮʝʩʩʘʭ ʦʢʠʩʣʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʚ ʧʨʦʮʝʩʩʘʭ ʦʯʠʩʪʢʠ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʘʤʦʦʯʠʱʘʶʱʠʭʩʷ 

ʩʪʝʢʦʣ ʠ ʧʦʢʨʳʪʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʙʣʘʜʘʝʪ ʪʘʢʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʢʘʢ ʭʠʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ, 

ʥʝʪʦʢʩʠʯʥʦʩʪʴ, ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ [1].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʠʮ TiO2 ʚ ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʬʦʨʤʝ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʢʨʦʯʘʩʪʠʮʘʤʠ ʷʚʣʷʝʪʩʷ 

ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʭʦʜʘ ʟʘʨʷʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʛʣʫʙʠʥʘ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʋʌ-ʩʚʝʪʘ ʦʛʨʘʥʠʯʝʥʘ ʠ ʧʦʵʪʦʤʫ ʘʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚʥʝʰʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʧʦʛʣʦʱʝʥʠʷ ʩʚʝʪʘ ʤʠʢʨʦ- ʠ ʥʘʥʦ-ʯʘʩʪʠʮʘʤʠ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ 

 

ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʯʘʩʪʠʮʳ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʤʫ ʧʦʛʣʦʱʝʥʠʶ ʋʌ -ʩʚʝʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʚ ʧʨʦʮʝʩʩʘʭ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʬʦʪʦʢʘʪʘʣʠʟʘ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʯʘʩʪʠʮ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ TiO2 

ʷʚʣʷʶʪʩʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʡ, ʩʦʣʴʚʦʪʝʨʤʠʯʝʩʢʠʡ, ʟʦʣʴ-ʛʝʣʴ, ʤʝʪʦʜʳ ʧʨʷʤʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʭʠʤʠʯʝʩʢʦʝ 

ʦʩʘʞʜʝʥʠʝ ʠʟ ʧʘʨʦʚʦʡ ʬʘʟʳ, ʵʣʝʢʪʨʦʦʩʘʞʜʝʥʠʝ, ʩʦʥʦʭʠʤʠʯʝʩʢʠʡ ʠ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʤʝʪʦʜ. 

ʇʨʠ ʦʮʝʥʢʝ ʩʚʦʡʩʪʚ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʦʪʤʝʯʝʥʘ ʝʛʦ ʚʳʩʦʢʘʷ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʘʥʘʪʘʟʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ. ʀʩʭʦʜʷ ʠʟ ʢʚʘʥʪʦʚʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʪʝʢʘʥʠʷ ʬʦʪʦʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʭʘʥʠʟʤʳ ʬʦʪʦʢʘʪʘʣʠʟʘ (ʨʠʩ. 2) 

ʠ ʬʦʪʦʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʛʨʷʟʥʝʥʠʡ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʋʌ-ʠʟʣʫʯʝʥʠʷ (ʨʠʩ.3).  
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ʈʠʩ. 2. ʄʝʭʘʥʠʟʤ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

 

 
 

ʈʠʩ. 3. ʉʭʝʤʘ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʩʘʤʦʦʯʠʱʘʶʱʝʤʩʷ ʧʦʢʨʳʪʠʠ 

 

ʇʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʧʨʠ ʬʦʪʦʦʢʠʩʣʝʥʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤʠ ʨʝʘʢʮʠʷʤʠ 

          hv 

TiO2  Ÿ  (TiO2) e- + (TiO2) h+ 

h+ + H2O Ÿ HO* + H+ 

e- + O2 Ÿ O2- * 

2HO2
- Ÿ O2 + H2O2 

H2O2 + O2
- * Ÿ HO* + O2 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʯʘʩʪʠʮʳ TiO2 ʧʦʣʫʯʘʣʠ ʟʦʣʴ-ʛʝʣʴ ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ 

ʛʠʜʨʦʣʠʟʘ ʧʨʝʢʫʨʩʦʨʦʚ ʪʠʪʘʥʘ. ʇʨʝʢʫʨʩʦʨʦʤ ʤʦʛʫʪ ʙʳʪʴ ʘʣʢʦʢʩʠʜ ʪʠʪʘʥʘ ʠʣʠ ʪʝʪʨʘʭʣʦʨʠʜ ʪʠʪʘʥʘ [2].  

ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʧʨʦʚʦʜʠʣʠ ʛʠʜʨʦʣʠʟ ʧʨʝʢʫʨʩʦʨʘ ʪʠʪʘʥʘ (IV) ʧʦ ʩʭʝʤʝ 

TiCl4 Å5H2O Ÿ Ti(OH)Cl3 Å4H2O+ HCl ŸTi(OH)2Cl2 Å 3H2O + HCl Ÿ Ti(OH)3 Å2H2O+ HCl Ÿ Ti(OH)4 ÅH2O 

ʩ ʧʦʩʣʝʜʫʶʱʝʡ  ʢʦʥʜʝʥʩʘʮʠʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʢʦʣʣʦʠʜʥʳʡ ʨʘʩʪʚʦʨïʟʦʣʴ ʯʘʩʪʠʮ ʛʠʜʨʦʢʩʠʜʘ 

ʪʠʪʘʥʘ ʩ ʨʘʟʤʝʨʦʤ ʥʝ ʙʦʣʝʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʥʘʥʦʤʝʪʨʦʚ. ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ (ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ 

ʛʠʜʨʦʣʠʟʘ) ʠ ʠʟʙʳʪʦʢ ʧʨʝʢʫʨʩʦʨʘ ʪʠʪʘʥʘ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʨʦʩʪʘ ʮʝʧʠ ʩʚʷʟʠ Ti ï O 

ï Ti. ʆʙʨʘʟʦʚʘʥʠʝ ʮʝʧʝʡ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʭʤʝʨʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʩʢʝʣʝʪʘ ʩ ʙʣʠʞʥʝʡ ʩʪʝʧʝʥʴʶ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʛʠʜʨʦʣʠʟʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ Ti(OH)4, ʢʦʪʦʨʳʡ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʩʢʝʣʝʪʘ Ti ï O ï Ti. ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʨʫʧʧ Ti ï OH ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʩʢʝʣʝʪʘ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʝ ʯʘʩʪʠʮ.  
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ʌʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʟʦʣʝʡ TiO2 ʦʮʝʥʠʚʘʣʠ ʨʝʘʢʮʠʝʡ ʨʘʟʣʦʞʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʢʨʘʩʠʪʝʣʷ ʤʝʪʠʣʝʥʦʚʦʛʦ ʛʦʣʫʙʦʛʦ (ʄɻ). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʙʨʘʟʮʳ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʟʦʣʝʤ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʩ ʚʚʝʜʝʥʠʝʤ ʬʠʢʩʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ ʥʘ 

ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʦʣʠʘʤʠʥʘ, ʧʦʤʝʱʘʣʠ ʚ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʤʝʪʠʣʝʥʦʚʦʛʦ 

ʛʦʣʫʙʦʛʦ, ʟʘʪʝʤ ʚʳʩʫʰʠʚʘʣʠ ʪʦʢʦʤ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ ʧʨʠ  ʪʝʤʧʝʨʘʪʫʨʝ 60 ï 70 Áʉ ʠ ʧʨʦʚʦʜʠʣʠ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ ʦʙʨʘʟʮʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 150 ï 180 Áʉ ʚ ʪʝʯʝʥʠʝ 3 ï 5  ʤʠʥ ʜʣʷ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʩʤʦʣʳ 

ʠ ʫʜʘʣʝʥʠʷ ʚʦʜʳ ʠʟ ʟʦʣʷ: 

Ti(OH)4 ÅH2O Ÿ TiO2 + 3H2O 

 

ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʧʦʤʝʱʘʣʠ ʚ ʨʘʩʪʚʦʨ ʤʦʜʝʣʴʥʦʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷ  ʤʝʪʠʣʝʥʦʚʦʛʦ 

ʛʦʣʫʙʦʛʦ (ʄɻ), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʘʩʠʪʝʣʴ ʪʠʘʟʠʥʦʚʦʛʦ ʨʷʜʘ ʩʣʝʜʫʶʱʝʛʦ ʩʪʨʦʝʥʠʷ, 

 
 

ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʤʥʦʪʝ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʩʦʨʙʮʠʦʥʥʦʛʦ ʥʘʩʳʱʝʥʠʷ. ʆʢʨʘʰʝʥʥʳʝ ʤʝʪʠʣʝʥʦʚʳʤ ʛʦʣʫʙʳʤ 

ʧʦʣʦʩʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ  ʦʙʣʫʯʘʣʠ ʨʪʫʪʥʦʡ ʣʘʤʧʦʡ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʋʌʆ -2 ʤʦʱʥʦʩʪʴʶ 125 

ɺʪ ʠ ʦʮʝʥʠʚʘʣʠ ʩʧʝʢʪʨʳ ʦʪʨʘʞʝʥʠʷ ʦʙʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʯʝʨʝʟ ʢʘʞʜʳʝ 30 ʤʠʥ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 

ColorI5 ʬʠʨʤʳ çGretag Macbethè. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʦʚ ʦʪʨʘʞʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʠ ʟʥʘʯʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʩʢʠ ʧʦ ʬʫʥʢʮʠʠ ɻʫʨʝʚʠʯʘ ï ʂʫʙʝʣʢʠ ï ʄʫʥʢʘ (K/S). ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʩʢʠ ʦʪ ʚʨʝʤʝʥʠ ʦʙʣʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 4. 

 

 
 

ʈʠʩ. 4. ʌʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʠʪʘʥʩʦʜʝʨʞʘʱʠʭ ʟʦʣʝʡ 

 

ʅʘ  ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʡ 

ʢʨʘʩʠʪʝʣʴ ʤʝʪʠʣʝʥʦʚʳʡ ʛʦʣʫʙʦʡ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʠʣʴʥʦʡ ʬʦʪʦʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʥʘʥʦʯʘʩʪʠʮ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʥʦʯʘʩʪʠʮ ʚ ʟʦʣʝ TiO2 
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ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷ ʄɻ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ:  

 

2ʉ16H18N3SCl  Ÿ 2HCl +2H2SO4 + 6HNO3 + 32 CO2 + 12 H2O 

 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʥʘʪʫʨʘʣʴʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ (ʢʦʬʝ, ʩʦʢ, ʯʘʡ) ʪʨʫʜʥʝʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʬʦʪʦʭʠʤʠʯʝʩʢʦʤʫ ʦʙʝʩʮʚʝʯʠʚʘʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʜʝʣʴʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5 ʥʘ ʧʨʠʤʝʨʝ ʚʠʰʥʝʚʦʛʦ ʩʦʢʘ. 

 

 
ʈʠʩ. 5. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷ 

 

ʇʦʢʘʟʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʥʘʪʫʨʘʣʴʥʳʭ 

ʟʘʛʨʷʟʥʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʠʪʘʥʩʦʜʝʨʞʘʱʝʛʦ ʟʦʣʷ ʥʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ,  ʠ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʫʩʠʣʝʥʠʝ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʚʦʟʤʦʞʥʦ, 

ʟʘ ʩʯʝʪ ʜʦʧʠʨʦʚʘʥʠʷ ʪʠʪʘʥʘ ʜʨʫʛʠʤʠ ʧʝʨʝʭʦʜʥʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʦʢʩʠʜʘʤʠ ʤʝʪʘʣʣʦʚ [3]. 

ʇʦʣʫʯʝʥʥʳʡ ʵʬʬʝʢʪ ʩʘʤʦʦʯʠʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʋʌ-ʠʟʣʫʯʝʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ ʜʣʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʭʘʣʘʪʳ, 

ʬʠʢʩʠʨʫʶʱʠʝ ʧʦʚʷʟʢʠ), ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʢʦʪʦʨʳʭ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʙʫʜʝʪ ʦʙʨʘʙʦʪʢʠ ʋʌ-

ʣʘʤʧʦʡ. ʊʘʢʞʝ ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʷʛʢʦʛʦ ʙʦʣʴʥʠʯʥʦʛʦ ʠʥʚʝʥʪʘʨʷ (ʤʘʪʨʘʩʦʚ, 

ʦʜʝʷʣ, ʧʦʜʫʰʝʢ), ʦʙʠʚʢʠ ʤʝʙʝʣʠ, ʩʘʣʦʥʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʨʪʴʝʨʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʪʢʘʥʝʡ ʚ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʴʝʨʘʭ [4]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  
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ʊʝʭʥʦʣʦʛʠʷ 3D-ʧʝʯʘʪʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʥʘʥʝʩʝʥʠʝ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʜʘʥʥʦʡ ʜʝʪʘʣʠ ʣʶʙʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ. ʊʘʢʦʡ ʤʝʪʦʜ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʥʘʟʳʚʘʶʪ ʘʜʜʠʪʠʚʥʳʤ, ʠ ʝʛʦ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴʶ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ 

ʩʦʟʜʘʥʠʷ ʜʝʪʘʣʝʡ, ʥʘʧʨʠʤʝʨ, ʏʇʋ, ʛʜʝ ʧʨʦʮʝʩʩ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʦʡ ʫʜʘʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠʟ ʟʘʛʦʪʦʚʢʠ ʜʣʷ 

ʧʨʝʜʘʥʠʷ ʝʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʳ. ʇʨʠʤʝʨʦʤ ʠʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʦʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʥʘʛʨʝʚʘ ʠʣʠ ʜʘʚʣʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ.  

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ ʟʘʢʨʝʧʠʣʘʩʴ ʟʘ ʏʘʨʣʴʟʦʤ ʍʘʣʣʦʤ. ʉ 1983 ʛʦʜʘ ʢʦʤʧʘʥʠʷ 

ʟʘʥʠʤʘʣʘʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʘ.  

ɺ ʧʦʩʣʝʜʫʶʱʠʝ 15 ʣʝʪ ʧʨʦʛʨʝʩʩ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 3D-ʧʝʯʘʪʠ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. 

ʊʝʭʥʦʣʦʛʠʷ ʥʘʭʦʜʠʪ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ, ʪʘʢʠʭ ʢʘʢ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

ʘʨʭʠʪʝʢʪʫʨʘ, ʤʝʜʠʮʠʥʘ, ʢʫʣʠʥʘʨʠʷ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ. ʈʘʟʥʦʦʙʨʘʟʠʝ 3D-ʧʨʠʥʪʝʨʦʚ ʧʦʤʦʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʇʨʠʤʝʥʝʥʠʝ 3D-ʧʝʯʘʪʠ ʚ ʤʝʜʠʮʠʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʩʪʴ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʪʝʟʦʚ ʠʣʠ ʠʤʧʣʘʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʰʘʥʩʳ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʥʘʧʝʯʘʪʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʠʩʢʦʤʬʦʨʪ ʜʣʷ ʧʘʮʠʝʥʪʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ 
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ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʪʨʦʝʥʠʠ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʧʦʠʩʢʝ ʨʝʰʝʥʠʷ 

ʧʦ ʜʘʣʴʥʝʡʰʝʡ ʭʠʨʫʨʛʠʠ, ʪʘʢ ʠ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʯʘʪʠ. ɺ ʦʙʣʘʩʪʠ 

ʢʫʣʠʥʘʨʠʠ ʩʫʱʝʩʪʚʫʝʪ Choc Creator V2.0 Plus. ʕʪʦʪ ʧʨʠʥʪʝʨ ʧʦʟʚʦʣʷʝʪ ʧʝʯʘʪʘʪʴ ʨʘʩʪʦʧʣʝʥʥʳʤ ʢʨʝʤʦʤ. 

ʊʘʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʨʷʜ ʣʠ ʧʦʜʦʡʜʝʪ ʨʷʜʦʚʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʥʦ ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥʦ ʫ ʢʦʥʜʠʪʝʨʦʚ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʰʦʢʦʣʘʜʥʳʭ ʬʦʨʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʝʢʦʨʦʤ. ʈʝʜʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ 

ñʢʦʥʜʠʪʝʨʩʢʦʛʦò ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʨʝʢʣʘʤʦʡ ʧʨʝʜʧʨʠʷʪʠʶ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʴ ʥʦʚʳʭ 

ʢʣʠʝʥʪʦʚ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʬʠʨʤʳ Wohlers Associates, ʚ 2012 ʛʦʜʫ ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ 

3D-ʧʨʠʥʪʝʨʦʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʜʦʩʪʠʛ 2,2 ʤʣʨʜ ʜʦʣʣʘʨʦʚ, ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʦʩ ʥʘ 

29 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2011 ʛʦʜʦʤ. [1] ʇʦʩʢʦʣʴʢʫ ʩʪʦʠʤʦʩʪʴ ʧʨʠʥʪʝʨʘ ʩʦʢʨʘʪʠʣʘʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʨʘʟ, 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʦʧʨʦʩʘ ʦ ʧʦʢʫʧʢʝ ʧʨʠʥʪʝʨʘ ʜʣʷ ʧʨʦʩʪʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʝʪʩʷ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚʦ ʚʩʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʥʘ ʨʳʥʢʝ ʦʩʥʦʚʥʳʝ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ 3D-

ʧʨʠʥʪʝʨʘ ʠ ʮʝʣʴ ʝʛʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʧʦʢʫʧʘʪʝʣʝʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜʛʦʪʦʚʠʚ 

ʠʥʩʪʨʫʤʝʥʪ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʯʝʣʦʚʝʢ ʟʘʥʠʤʘʶʱʠʡʩʷ ʢʘʢʠʤ-ʣʠʙʦ ʜʝʣʦʤ, ʪʘʤ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʧʦʩʪʦʷʥʥʦ; ʛʜʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɺʘʞʥʦ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʴ ʚ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʛʦ 

ʦʢʫʧʘʝʤʦʩʪʠ: ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʧʦʢʫʧʘʪʝʣʶ ʧʦʜʭʦʜʠʪ ʚʘʨʠʘʥʪ ʩ ʧʦʢʫʧʢʦʡ 3D-ʧʨʠʥʪʝʨʘ, ʧʦʩʢʦʣʴʢʫ 

ʝʤʫ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʚʳʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʜʝʪʘʣʠ ʥʘ ʟʘʢʘʟ. ʇʦʜ ʧʨʠʤʝʨʦʤ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʤʦʞʝʪ ʙʳʪʴ ʩʪʫʜʝʥʪ, ʫ ʢʦʪʦʨʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʝʪʘʣʝʡ ʜʣʷ ʢʫʨʩʦʚʳʭ ʧʨʦʝʢʪʦʚ ʠʣʠ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʇʨʠ ʵʪʦʤ 

ʧʨʘʢʪʠʢʘ ʧʦʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʧʳʪʦʢ ʠ 

ʜʦʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʘ.  

ʇʨʦʮʝʩʩ 3D-ʧʝʯʘʪʠ ð ʵʪʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʩʪʳʭ ʚ ʧʦʥʠʤʘʥʠʠ ʰʘʛʦʚ: ʦʪ ʩʦʟʜʘʥʠʷ ʬʘʡʣʘ ʜʦ 

ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʛʦʪʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. Computer Aided Design, (ʩʦʢʨ. CAD) ð ʵʪʦ ʩʠʩʪʝʤʘ ʜʣʷ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʚʦʩʩʦʟʜʘʪʴ ʛʦʪʦʚʳʡ ʦʙʨʘʟ ʤʦʜʝʣʠ, ʩʧʨʦʝʢʪʠʨʦʚʘʚ ʝʝ 

ʟʘʨʘʥʝʝ. ɺʪʦʨʳʤ ʰʘʛʦʤ ʜʣʷ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ, ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʥʦʡ ʚ ʧʨʦʛʨʘʤʤʝ Autodesk Fusion 360, 

ʷʚʣʷʝʪʩʷ ʵʢʨʘʥʠʨʦʚʘʥʠʝ ʝʛʦ ʚ STL-ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ ʧʫʪʝʤ ʨʘʟʜʝʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʩʣʦʠ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʯʘʪʠ, ʧʦʚʝʨʭʥʦʩʪʴ ʞʝ ʚ ʪʘʢʦʤ ʬʦʨʤʘʪʝ ʬʘʡʣʘ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʣʠʛʦʥʘʤʠ, 

ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʘʪʦʚ OBJ ʠ 3DP, ʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦʤ STL 

ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʝ ʵʢʩʧʦʥʠʨʦʚʘʥʠʝ ʠʟ ʧʨʦʛʨʘʤʤʳ CAD. ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʘʡʣʘ STL, ʦʥ ʙʫʜʝʪ 

ʠʤʧʦʨʪʠʨʦʚʘʥ ʩʣʘʡʩʝʨʦʤ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʤʦʜʝʣʠ ʢ ʧʝʯʘʪʠ, ʧʨʠʥʮʠʧ ʢʦʪʦʨʦʡ ï ʧʨʷʤʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʩʣʦʠ, ʧʫʪʝʤ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʚ G-ʢʦʜ. ʕʪʦʪ ʢʦʜ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʩ 

ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʪʦ ʝʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʤʘʰʠʥʘʤʠ ʥʘʧʦʜʦʙʠʝ ʤʘʰʠʥ ʩ ʏʇʋ 

ʠ 3D-ʧʨʠʥʪʝʨʘʤʠ. [2] ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʘʡʣʘ ʚ G-ʢʦʜ ʩʣʝʜʫʝʪ ʥʘʩʪʨʦʡʢʘ ʞʝʣʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʝʯʘʪʠ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ ʧʨʦʠʩʭʦʜʠʪ ʧʝʯʘʪʴ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʙʨʘʙʦʪʢʦʡ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ. 

ʆʩʥʦʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 3D-ʧʝʯʘʪʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ:  

ự ʵʢʩʪʨʫʟʠʷ ʤʘʪʝʨʠʘʣʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʩʣʦʡʥʳʤ ʥʘʧʣʘʚʣʝʥʠʝʤ (Fused Disposition Modelling, 
(FDM));  

ự ʧʦʣʠʤʝʨʠʟʘʮʠʷ ʚ ʚʘʥʥʦʯʢʝ, ʠʥʘʯʝ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʷ (Stereolithography, (SLA)),  

ự ʧʣʘʚʢʘ ʧʦʨʦʰʢʦʚ, ʚʳʙʦʨʦʯʥʦʝ ʣʘʟʝʨʥʦʝ ʩʧʝʢʘʥʠʝ (Selective Laser Sintering (SLS)).  

ʇʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʫʱʝʩʪʚʫʝʪ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʫʡʥʦʛʦ ʧʨʠʥʮʠʧʘ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʩʢʣʝʠʚʘʥʠʷ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʣʠʙʦ ʚʳʙʦʨʦʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʷ ʯʘʩʪʠʯʝʢ ʢʘʧʝʣʴ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʧʦʨʫ ʩ ʜʘʣʴʥʝʡʰʠʤ ʟʘʪʚʝʨʜʝʚʘʥʠʝʤ. ɼʣʷ ʨʘʟʙʦʨʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʨʘʩʩʤʦʪʨʠʤ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ: FDM (ʧʦʩʣʦʡʥʦʝ ʥʘʥʝʩʝʥʠʝ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ), SLS 

(ʚʳʙʦʨʦʯʥʦʝ ʣʘʟʝʨʥʦʝ ʩʧʝʢʘʥʠʝ ʧʦʨʦʰʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ), DLP (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʪʦʧʦʣʠʤʝʨʥʦʡ ʩʤʦʣʳ ʠ 

ʧʦʩʣʦʡʥʦʝ ʝʝ ʦʙʣʫʯʝʥʠʝ). ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʧʦʢʫʧʘʪʝʣʷ ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʮʠʧʘʭ 

ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʝʪʘʣʝʡ, ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʪʠʧʠʯʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʘʢʪʫʘʣʴʥʳʝ ʧʨʠʥʪʝʨʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ.  

ʕʢʩʪʨʫʟʠʦʥʥʳʡ ʤʝʪʦʜ (FDM), ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ ʧʦʣʠʤʝʨʦʚ ʩ ʧʦʩʣʦʡʥʳʤ ʠʭ ʥʘʧʣʘʚʣʝʥʠʝʤ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʟʘʢʨʝʧʣʝʥ ʟʘ ʉ. ʉʢʦʪʪʦʤ 

ʂʨʘʤʧʦʤ. ʈʘʟʨʘʙʦʪʢʠ ʥʘʯʘʣʠʩʴ ʩ 1980 ʛʦʜʘ ʠ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʜʝʩʷʪʠ ʣʝʪ ʵʢʩʪʨʫʟʠʦʥʥʘʷ 3D-ʧʝʯʘʪʴ ʧʦʣʫʯʠʣʘ 

ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ [2] ʇʨʠʥʪʝʨʘ ʵʪʦʛʦ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʨʧʫʩ 

ʩ ʨʘʟʤʝʱʝʥʥʳʤʠ ʥʘʧʨʘʚʣʷʶʱʠʤʠ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʧʨʘʚʣʷʶʱʝʡ ʵʣʝʢʪʨʦʥʠʢʠ ʧʝʯʘʪʘʶʱʘʷ ʛʦʣʦʚʢʘ ʩʣʦʡ ʟʘ 

ʩʣʦʝʤ ʠʟʛʦʪʘʚʣʠʚʘʝʪ ʟʘʜʘʥʥʫʶ ʤʦʜʝʣʴ ʠʟ ʧʣʘʩʪʠʢʦʚʦʡ ʥʠʪʠ, ʧʦʜʘʶʱʝʡ ʯʝʨʝʟ ʵʢʩʪʨʫʜʝʨ ʚ ʥʘʛʨʝʪʦʝ ʩʦʧʣʦ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʤ ʧʣʶʩʦʤ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʯʘʪʠ, ʢʨʦʤʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʙʦʣʴʰʦʡ ʘʩʩʦʨʪʠʤʝʥʪ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ: ʧʦʣʠʣʘʢʪʠʜ, ɸɹʉ-ʧʣʘʩʪʠʢ ʠ ʩʤʝʩʠ ʧʦʣʠʢʘʨʙʦʥʘʪʘ.  



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ3' 2022 

37 

ɺ ʧʦʩʣʝʜʩʪʚʠʠ ʠʭ ʧʦʩʪʦʷʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʢʘʧʣʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʦʪʭʦʜʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʚ ʧʝʨʝʨʘʙʦʪʢʫ, ʦʩʥʦʚʥʦʤ ʵʪʦ ʨʘʟʥʳʝ ʦʧʦʨʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʝʯʘʪʠ ʠʣʠ ʠʟʣʠʰʢʠ ʤʘʪʝʨʠʘʣʘ (ʦʙʣʦʡ), ʢʦʪʦʨʳʝ 

ʩʢʘʧʣʠʚʘʝʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʝʪʘʣʠ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʝʯʘʪʠ ʧʨʠʥʪʝʨ ʦʙʦʟʥʘʯʘʝʪ ʦʙʣʘʩʪʴ 

ʟʘʧʝʯʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʤʦʜʝʣʠ, ʘ ʫʞʝ ʧʦʩʣʝ ʧʨʠʩʪʫʧʘʝʪ ʢ ʩʦʟʜʘʥʠʶ ʧʦʩʣʦʡʥʦʡ 

ʤʦʜʝʣʠ. ɺʘʞʥʦ ʫʯʝʩʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʦʧʦʨʘʤ ʤʦʞʥʦ ʥʘʧʝʯʘʪʘʪʴ ʚʠʩʷʱʠʝ ʵʣʝʤʝʥʪʳ, ʥʦ ʪʦʯʥʦʩʪʴ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʦʞʠʜʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʫ ʨʘʥʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʝ ʚʳʧʦʣʥʠʚʰʠʭ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʥʘʩʪʨʦʡʢʫ ʧʨʠʥʪʝʨʘ.  

ʇʦʤʠʤʦ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʘʞʥʦ ʫʯʝʩʪʴ ʠ 

ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʝʯʘʪʠ ʠʣʠ ʩʥʷʪʠʠ ʛʦʪʦʚʦʡ ʤʦʜʝʣʠ. ʅʘʩʪʦʣʴʥʳʝ ʧʨʠʥʪʝʨʳ ʦʙʣʘʜʘʶʪ 

ʥʝʙʦʣʴʰʦʡ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʕʪʦ ʜʚʘʜʮʘʪʴ ʩʘʥʪʠʤʝʪʨʦʚ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ, ʧʦʵʪʦʤʫ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʜʝʪʘʣʝʡ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʟʘʙʦʪʠʪʩʷ ʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʜʝʣʝʥʠʷ ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʨʦʝʢʪʘ 

ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʂ ʙʨʘʢʫ ʦʪʥʦʩʠʪʩʷ: ʠʩʢʨʠʚʣʝʥʠʷ ʧʦʣʫʯʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʦʩʪʳʚʘʥʠʷ ʜʝʪʘʣʝʡ, ʜʣʷ 

ʠʩʧʨʘʚʣʝʥʠʷ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʨʘʙʦʯʘʷ ʧʣʘʪʬʦʨʤʘ ʦʙʳʯʥʦ ʥʘʛʨʝʚʘʝʪʩʷ, ʠ ʵʪʦ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʠʩʢʨʠʚʣʝʥʠʷ. ʉʣʝʜʫʶʱʠʤ ʥʘ ʦʯʝʨʝʜʠ ʧʨʝʜʤʝʪʦʤ ʙʨʘʢʘ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʘʜʛʝʟʠʷ, 

ʚʦʟʥʠʢʘʶʱʘʷ ʤʝʞʜʫ ʩʣʦʷʤʠ ʩʦʟʜʘʚʘʝʤʦʡ ʜʝʪʘʣʠ. ɺ ʧʨʦʮʝʩʩʝ ʧʝʯʘʪʠ ʥʠʞʥʠʡ ʩʣʦʡ ʜʝʪʘʣʠ ʜʦʣʞʝʥ 

ʜʦʩʪʘʪʦʯʥʦ ʥʘʛʨʝʪʴʩʷ, ʯʪʦʙʳ ʥʘʤʝʨʪʚʦ ʩʢʣʝʠʪʩʷ ʩ ʧʨʝʜʩʪʦʷʱʠʤ, ʥʦ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʳʡ 

ʧʦʩʣʝʜʫʶʱʠʡ ʩʣʦʡ ʚ ʧʨʦʬʠʣʴ ʚʳʛʣʷʜʠʪ ʢʘʢ ʦʚʘʣ, ʘ ʩʘʤʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʣʘʜʘʝʪ ʭʘʨʘʢʪʝʨʥʳʤʠ ʙʦʨʦʟʜʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʣʠʥʠʷʤʠ ʩʦʝʜʠʥʝʥʠʷ ʩʣʦʝʚ ʧʨʠ ʧʝʯʘʪʠ FDM ʩʧʦʩʦʙʦʤ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʝʯʘʪʠ ʜʝʪʘʣʠ 

ʚʘʞʥʦ ʫʯʝʩʪʴ ʧʦʩʪʦʙʨʘʙʦʪʢʫ ʣʠʙʦ ʧʫʪʝʤ ʟʘʧʦʣʥʝʥʠʷ ʩʣʦʝʚ ʜʝʪʘʣʠ, ʣʠʙʦ ʧʫʪʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦ 

ʩʪʠʨʘʥʠʝʤ ʚʝʨʭʥʠʭ ʛʨʘʥʠʮ ʩʣʦʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʞʘʪʠʷ ʜʝʪʘʣʝʡ ʧʨʠ 

ʧʝʯʘʪʠ ʧʣʘʩʪʠʢʦʤ ʥʫʞʜʘʶʱʝʛʦʩʷ ʚ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʦʟʤʦʞʥʳ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʨʘʟʤʝʨʘʭ ʠʟ-ʟʘ 

ʧʨʠʯʠʥʳ ʥʝ ʙʳʩʪʨʦʛʦ ʦʩʪʳʚʘʥʠʷ ʧʣʘʩʪʠʢʘ ʩ ʜʘʣʴʥʝʡʰʠʤ ʝʛʦ ʨʘʩʪʝʢʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʦʙʣʘʩʪʝʡ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʯʘʪʠ ʷʚʣʷʝʪʩʷ ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʝʪʘʣʝʡ, ʥʘʧʨʠʤʝʨ, 

ʩʦʟʜʘʥʠʝ ʰʘʙʣʦʥʦʚ-ʤʦʜʝʣʝʡ ʜʣʷ ʣʠʪʴʷ ʠʟ ʤʝʪʘʣʣʘ ʠʣʠ ʧʝʯʘʪʴ ʢʦʨʧʫʩʘ ʜʣʷ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʩʦʟʜʘʥʠʷ 

ʧʨʦʪʦʪʠʧʦʚ.  

ʉʝʪʝʨʝʦʣʠʪʦʛʨʘʬʠʷ (SLA) ï ʪʝʭʥʦʣʦʛʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʏʘʨʣʴʟʦʤ ʍʘʣʣʦʤ, ʦʩʥʦʚʘʥʘʷ ʥʘ ʧʨʠʥʮʠʧʝ 

ʧʦʩʣʦʡʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʬʦʪʦʧʦʣʠʤʝʨʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʪʘʢʠʭ ʧʨʠʥʪʝʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʣʠʯʠʝ 

ʚʘʥʥʦʯʢʠ ʩ ʞʠʜʢʦʡ ʩʤʦʣʦʡ ʩ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʫ ʢʨʘʷ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʣʘʪʬʦʨʤʘ 

ʧʦʩʪʝʧʝʥʥʦ ʙʫʜʝʪ ʦʧʫʩʢʘʪʴʩʷ ʥʘ ʜʥʦ ʚʘʥʥʳ, ʩʘʤʠ ʞʝ ʩʣʦʠ ʙʫʜʫʪ ʥʘʢʣʘʜʳʚʘʪʴʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʩʧʝʢʘʷʩʴ 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʙʦʪʳ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ, ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʦʪʢʣʦʥʷʶʱʝʛʦ ʟʝʨʢʘʣʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘʜ ʚʘʥʥʦʡ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʠ ʧʝʯʘʪʠ, ʥʘʭʦʜʠʪ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ, ʥʘʯʠʥʘʷ ʦʪ ʤʝʜʠʮʠʥʳ ʟʘʚʝʨʰʘʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝʤ. ɿʘʢʦʥʦʤʝʨʥʦ ʪʦ, ʯʪʦ 

ʝʩʣʠ ʤʳ ʛʦʚʦʨʠʤ ʦ ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʪʦ ʩʨʘʟʫ ʜʦʣʞʥʳ ʫʯʝʩʪʴ, ʯʪʦ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʦʥʘʜʦʙʠʪʩʷ 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ. ʊʘʢ SLA ʧʨʠ ʧʝʯʘʪʠ ʦʙʭʦʜʠʪ ʚʝʩʴ ʩʣʦʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʜʥʦʛʦ ʣʘʟʝʨʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʣʦʞʥʦʩʪʠ ʤʦʜʝʣʠ ʠ ʝʝ ʨʘʟʤʝʨʦʚ ʧʨʦʮʝʩʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʫʜʝʪ ʨʘʩʪʷʛʠʚʘʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ 

ʚ ʨʝʰʝʥʠʠ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ DLP, ʢʦʪʦʨʳʡ ʚ ʦʪʣʠʯʠʠ ʦʪ SLA, ʛʜʝ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʦʙʨʠʩʦʚʢʘ, ʟʘʢʨʝʧʣʷʝʪ ʤʘʪʝʨʠʘʣ ʩʣʦʝʤ ʧʦ ʚʩʝʤʫ ʩʝʯʝʥʠʶ ʜʝʪʘʣʠ, ʠʥʘʯʝ, 

ʚʝʢʩʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʷʚʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʚ 3D-ʧʨʠʥʪʝʨʘʭ, ʧʝʯʘʪʘʶʱʠʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʠʥʮʠʧʘ ʧʦʣʷʨʠʟʘʮʠʠ - ʚʠʜ ʜʚʠʞʝʥʠʷ ʧʝʨʝʤʝʱʘʶʱʝʡ ʧʣʘʪʬʦʨʤʳ (ʩʥʠʟʫ ʚʚʝʨʭ ʠ ʩʚʝʨʭʫ ʚʥʠʟ). ɽʩʣʠ 

ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʥʪʝʨ, ʧʝʯʘʪʘʶʱʠʡ ʩʥʠʟʫ ʚʚʝʨʭ, ʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦʜ ʚʘʥʥʦʯʢʦʡ ʜʣʷ ʩʤʦʣʳ ʩ ʧʨʦʟʨʘʯʥʳʤ ʜʥʦʤ. ʀʟʥʘʯʘʣʴʥʦ ʨʘʙʦʯʘʷ ʧʣʘʪʬʦʨʤʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʪʘʢ, ʯʪʦʙʳ ʦʩʪʘʚʘʣʦʩʴ ʣʠʰʴ ʦʜʥʦ ʫʪʦʣʱʝʥʠʝ ʤʝʞʜʫ ʦʩʥʦʚʘʥʠʝʤ ʚʘʥʥʦʯʢʠ ʠ ʧʣʘʪʬʦʨʤʦʡ. 

ʀʩʪʦʯʥʠʢ ʩʚʝʪʘ (ʣʘʟʝʨ, ʋʌ-ʣʘʤʧʘ ʠʣʠ LED-ʵʢʨʘʥ) ʦʙʣʫʯʘʝʪ ʪʦʥʢʠʡ ʩʣʦʡ ʩʤʦʣʳ, ʩ ʮʝʣʴʶ ʝʝ ʦʪʚʝʨʜʝʚʘʥʠʷ. 

ʉʧʝʮʠʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʧʨʠʣʠʧʘʥʠʝ ʩʤʦʣʳ ʢ ʦʩʥʦʚʘʥʠʶ ʚʘʥʥʦʯʢʠ. [2] ʍʘʨʘʢʪʝʨʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʤʦʣʳ, ʧʦʩʢʦʣʴʢʫ ʜʝʪʘʣʴ ʙʫʜʝʪ ʥʘʨʘʱʠʚʘʪʴʩʷ 

ʥʘʜ ʦʩʥʦʚʘʥʠʝʤ ʧʨʠʥʪʝʨʘ., ʥʦ ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʰʘʥʩ ʦʪʜʝʣʝʥʠʷ ʯʘʩʪʠ 

ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʜʝʪʘʣʠ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʩʦʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʙʨʘʢʫ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʯʘʪʴʶ ʩʚʝʨʭʫ 

ʚʥʠʟ, ʛʜʝ ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ ʚʘʥʥʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʤʦʣʳ, ʧʝʨʚʳʡ ʪʠʧ 

ʧʨʦʠʛʨʳʚʘʝʪ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ. ʆʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʜʚʫʭ ʪʠʧʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʝʱʝ 

ʥʘ ʩʪʘʜʠʠ ʧʦʜʛʦʪʦʚʢʠ ʤʦʜʝʣʠ ʢ ʧʝʯʘʪʠ.  ʉ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ ʚʳʙʦʨʝ 

ʧʝʯʘʪʠ ʩʥʠʟʫ ʚʚʝʨʭ, ʜʝʪʘʣʴ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦʧʝʨʝʢ ʨʘʙʦʯʝʤʫ ʩʪʦʣʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʦʨʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʅʦ ʜʘʞʝ ʦʥʠ ʥʝ ʩʧʦʩʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʤʦʞʥʳʝ ʜʝʬʝʢʪʳ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʥʘʧʨʠʤʝʨ, 

ʩʢʨʫʯʠʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ.  

ɼʘʥʥʦʤʫ ʚʠʜʫ ʧʝʯʘʪʠ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʝʥ ʙʦʣʴʰʦʡ ʘʩʩʦʨʪʠʤʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʢʦʥʝʯʥʦʡ ʜʝʪʘʣʠ. ʅʘʧʨʠʤʝʨ, ʠʟʛʦʪʦʚʣʝʥʠʶ ʧʨʦʪʝʟʘ ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ, ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʤʘʨʢʠ Formlabs Dental SG Resin, ʘ ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʨʦʟʨʘʯʥʦʛʦ ʢʦʨʧʫʩʘ, ʪʦ 

ʢʨʦʤʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʤʘʨʢʠ Formlabs, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʪʝʨʠʘʣʦʤ Accura 
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ClearVue. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ SLA ʙʫʜʝʪ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʥʠʝ ʜʝʪʘʣʝʡ ʩ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʳʭ 

ʬʠʛʫʨʦʢ ʠʣʠ ʢʦʨʧʫʩʦʚ ʫʩʪʨʦʡʩʪʚ. ɺʘʞʥʦ ʥʝ ʟʘʙʳʚʘʪʴ ʦʙ ʦʛʨʘʥʠʯʝʥʥʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ - ʠʟʛʦʪʦʚʣʝʥʥʳʝ 

ʜʝʪʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʭʨʫʧʢʠʝ, ʧʦʵʪʦʤʫ ʠʭ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʬʦʨʤʳ ʜʣʷ ʣʠʪʴʷ 

ʙʫʜʫʱʝʡ ʜʝʪʘʣʠ ʠʟ ʤʝʪʘʣʣʘ. 

ʊʨʝʪʠʡ ʭʘʨʘʢʪʝʨʥʳʡ ʚʠʜ 3D-ʧʝʯʘʪʠ - ʪʝʭʥʦʣʦʛʠʷ ʧʣʘʚʢʠ ʧʦʨʦʰʢʦʚ, ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ 

ʚʳʙʦʨʦʯʥʳʤ ʣʘʟʝʨʥʳʤ ʩʧʝʢʘʥʠʝʤ (SLS), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʪʝʧʣʦʚʦʡ ʠʩʪʦʯʥʠʢ. ʕʪʦ ʥʫʞʥʦ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʚʳʟʳʚʘʪʴ ʩʧʣʘʚʣʝʥʠʝ ʯʘʩʪʠʮ ʧʦʨʦʰʢʘ ʚ ʣʶʙʦʤ ʧʦʣʦʞʝʥʠʠ ʚ ʦʙʣʘʩʪʠ ʧʝʯʘʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʪʚʝʨʜʦʡ ʜʝʪʘʣʠ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʧʨʦʛʨʝʚʘʝʪʩʷ ʣʦʪʦʢ ʩ ʧʦʣʠʤʝʨʥʳʤ ʧʦʨʦʰʢʦʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʜʦʰʣʘ ʜʦ ʪʦʯʢʠ ʧʣʘʚʣʝʥʠʷ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʦʣʠʤʝʨʘ.  

ɺʠʜ ʯʘʩʪʠʮ ʧʦʨʦʰʢʘ ʠ ʠʭ ʨʘʟʤʝʨ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʩʚʦʡʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʯʝʤ 

ʤʝʣʴʯʝ ʯʘʩʪʠʮʳ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʨʦʰʢʘ, ʪʝʤ ʙʦʣʝʝ ʛʣʘʜʢʦʡ ʧʦʣʫʯʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʜʝʣʠʷ, ʦʜʥʘʢʦ, ʠʟ-

ʟʘ ʵʪʦʛʦ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʧʨʦʙʣʝʤʳ ʩ ʧʝʨʝʥʦʩʦʤ ʠ ʨʘʩʧʳʣʝʥʠʝʤ ʚʦ ʚʨʝʤʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʦʚʦʛʦ ʩʣʦʷ. 

ʂʨʫʧʥʳʡ ʧʦʨʦʰʦʢ ʣʝʛʢʦ ʧʝʨʝʥʦʩʠʪʩʷ, ʥʦ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚʣʠʷʝʪ ʥʝʛʘʪʠʚʥʦ, ʯʪʦ ʥʘʢʣʘʜʳʚʘʝʪ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʩʦʟʜʘʥʠʝ ʥʘ ʥʝʢʦʪʦʨʳʝ ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ. 

ɺʨʝʤʷ ʧʝʯʘʪʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʘʷ ʚʳʩʦʪʘ ʫ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʣʦʪʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʷ ʚʳʩʦʪʫ 

ʣʦʪʢʘ ʚ 300 ʤʤ, ʦʧʝʨʘʪʦʨ ʥʘʩʪʨʦʠʪ ʪʦʣʱʠʥʫ ʩʣʦʷ ʥʘ 100 ʤʠʢʨʦʥ, ʮʠʢʣ ʧʝʯʘʪʠ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 3000 ʩʣʦʝʚ 

(300/0,1), ʘ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʦʙʲʝʤ ʧʨʠ ʵʪʦʤ ʥʠʢʘʢ ʥʝ ʧʦʚʣʠʷʝʪ ʥʘ ʠʩʭʦʜʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

[1] ʉʮʝʧʣʝʥʠʝ ʤʝʞʜʫ ʩʣʦʷʤʠ - ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʯʘʩʪʝʡ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʚʘʞʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʥʫʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ: ʥʘʜʝʞʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʠʟʜʝʣʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʢʨʝʧʣʝʥʠʷ. SLS-ʠʟʜʝʣʠʷ 

ʥʝ ʤʝʥʴʰʝ ʜʨʫʛʠʭ ʧʦʜʚʝʨʞʝʥʳ ʩʪʷʛʠʚʘʥʠʶ ʠ ʠʩʢʨʠʚʣʝʥʠʶ ʚʦ ʚʨʝʤʷ ʧʝʯʘʪʠ. ʇʦʵʪʦʤʫ, ʠʥʦʛʜʘ ʧʨʠ 

ʩʧʣʘʚʣʝʥʠʠ ʩʣʦʝʚ ʚ ʧʨʦʮʝʩʩʝ ʤʦʞʝʪ ʩʣʫʯʠʪʩʷ ʥʘʧʣʘʚʣʝʥʠʝ ʥʘ ʧʨʝʜʳʜʫʱʠʡ ʦʩʪʳʚʘʶʱʠʡ ʩʣʦʡ.  

ʉʣʝʜʫʶʱʝʡ ʧʨʦʙʣʝʤʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʦʭʣʘʞʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʣʠʷʝʪ ʥʘ ʩʫʞʝʥʠʝ ʥʦʚʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʧʦ ʧʨʠʯʠʥʝ ʚʳʪʷʛʠʚʘʥʠʷ ʢʚʝʨʭʫ ʥʠʞʥʝʛʦ ʩʣʦʡ. ɺ ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʜʝʪʘʣʴ ʤʦʞʝʪ 

ʚʳʢʨʫʪʠʪʴʩʷ ʢʚʝʨʭʫ ʠ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʨʘʩʧʨʝʜʝʣʠʪʝʣʝʤ ʥʘ ʩʪʘʜʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʨʦʰʢʘ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʨʝʢʦʤʝʥʜʫʶʪ ʨʘʩʧʦʣʘʛʘʪʴ ʙʦʣʴʰʠʝ ʧʣʦʩʢʠʝ ʜʝʪʘʣʠ ʧʦʜ ʫʛʣʦʤ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦ, ʯʪʦʙʳ 

ʫʤʝʥʴʰʠʪʴ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʘʞʜʦʛʦ ʩʣʦʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʩʢʨʠʚʣʝʥʠʷ ʠ 

ʩʪʷʛʠʚʘʥʠʷ ʤʦʜʝʣʝʡ ʚʦ ʚʨʝʤʷ ʧʝʯʘʪʠ, SLS-ʧʨʠʥʪʝʨʳ ʠʤʝʶʪ ʩʧʝʮʠʘʣʴʥʳʡ ʧʦʜʦʛʨʝʚ, ʢʦʪʦʨʳʡ ʩʠʣʴʥʦ 

ʥʘʛʨʝʚʘʝʪ ʧʦʨʦʰʢʘ, ʥʝʤʥʦʛʦ ʥʝ ʜʦʚʦʜʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ. ʕʪʦ ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʧʘʜʘʤ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʙʦʣʴʰʠʭ SLS-ʤʦʜʝʣʷʭ, ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʥʠʞʥʠʝ ʩʣʦʠ ʫʞʝ ʦʩʪʫʜʠʣʠʩʴ, ʚʝʨʭʥʠʝ ʝʱʝ 

ʦʢʘʟʳʚʘʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʦʣʴʰʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʉʪʘʜʠʷ ʦʭʣʘʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚ 

SLS-ʧʝʯʘʪʠ. ɺʝʨʦʷʪʥʦʩʪʴ ʠʩʢʨʠʚʣʝʥʠʷ ʤʦʜʝʣʠ ʩʥʠʞʘʝʪʩʷ, ʢʦʛʜʘ ʦʥ ʚ ʩʧʦʢʦʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʩʪʳʚʘʝʪ ʚ 

ʣʦʪʢʝ (ʠʥʦʛʜʘ ʜʦ 50 % ʦʪ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʧʝʯʘʪʠ) ʧʝʨʝʜ ʠʟʚʣʝʯʝʥʠʝʤ. 

SLS-ʧʝʯʘʪʴ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʝʪʘʣʝʡ ʩʦ 

ʩʣʦʞʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʫʯʠʪʳʚʘʷ ʩʚʦʡʩʪʚʘ ʩʠʤʤʝʪʨʠʠ ʠ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʝʯʘʪʠ, ʫʩʪʫʧʘʶʱʫʶ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʠʣʠ ʩʪʨʫʡʥʦʤʫ ʤʝʪʦʜʫ 3D-ʧʝʯʘʪʠ. ɽʱʸ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ SLS ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʝʯʘʪʴ 

ʠʟʜʝʣʠʡ ʥʝ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʪʨʫʢʪʫʨ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʦʩʣʝ ʧʝʯʘʪʠ ʥʝ ʥʫʞʥʦ ʫʜʘʣʷʪʴ 

ʦʧʦʨʳ ʠ ʧʦʜʜʝʨʞʢʠ. ʀʟʜʝʣʠʝ ʚ ʠʪʦʛʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʝʟʝʥʪʘʙʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ.  

ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʧʦʜʨʘʟʫʤʝʚʘʪʴʩʷ ʫʜʘʣʝʥʠʝ ʣʠʰʥʝʛʦ ʥʘʣʠʧʰʝʛʦ ʧʦʨʦʰʢʘ ʠ 

ʦʙʨʘʙʦʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʦʜʦʤ ʛʘʣʪʦʚʘʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʛʣʘʜʢʦʡ ʪʝʢʩʪʫʨʳ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʠʟʜʝʣʠʷ.  

ʇʨʠʤʝʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʘ ʧʝʯʘʪʠ ʘʢʪʫʘʣʴʥʦ ʚ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɹʣʘʛʦʜʘʨʷ 

ʪʦʤʫ ʯʪʦ SLS-ʧʝʯʘʪʴ ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʣʥʦʩʪʴʶ ʟʘʧʨʘʚʣʝʥʥʦʤ ʣʦʪʢʝ, ʮʝʣʳʡ ʨʷʜ ʜʝʪʘʣʝʡ 

ʠʟʛʦʪʦʚʣʷʝʪʩʷ, ʙʦʣʝʝ ʪʦʛʦ ʥʝ ʠʟʨʘʩʭʦʜʦʚʘʥʥʳʡ ʠʣʠ ʩʦʙʨʘʥʥʳʡ ʚ ʢʘʤʝʨʝ ʧʦʨʦʰʦʢ ʤʦʞʝʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥ 

ʚ ʧʝʯʘʪʠ. ʇʨʠʨʦʜʘ SLS-ʧʝʯʘʪʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʘʢʞʝ ʠʟʜʝʣʠʷ ʩ ʧʦʣʳʤ ʧʨʦʬʠʣʝʤ, ʢʦʪʦʨʳʝ 

ʥʝʚʦʟʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʣʶʙʳʭ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ. SLS ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʢʘʥʘʣʦʚ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʦʩʪʦʠʪ ʥʝ 

ʪʦʣʴʢʦ ʚ ʙʶʜʞʝʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʦ ʠ ʚ ʪʦʤ, ʯʪʦ SLS ʧʨʠʩʧʦʩʦʙʣʝʥʘ ʢ ʧʝʯʘʪʠ ʠʟʜʝʣʠʡ ʜʣʷ ʫʟʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʝʤʥʦʛʦ. 

ʇʦʤʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ 

ʭʘʨʘʢʪʝʨʥʦʡ ʪʦʯʥʦʩʪʠ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʝ ʫʪʠʭʘʝʪ, ʘ ʫ ʦʙʳʯʥʦʛʦ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʮʝʣʴʶ 

ʧʦʢʫʧʢʠ ʧʨʠʥʪʝʨʘ ʯʘʱʝ ʚʩʝʛʦ ʩʪʘʚʠʪʩʷ ð ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ ʩ ʥʝʙʦʣʴʰʠʤ ʪʠʨʘʞʦʤ 

ð ʵʪʦ ʪʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʨʳʥʦʢ 3D-ʧʝʯʘʪʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʫ ʤʘʩʩʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ.. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʠʛʨʳʚʘʝʪ ʚ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʩʧʦʩʦʙʘʤʠ. ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʘʢʪʫʘʣʴʥʳ ʧʨʠ ʚʳʙʦʨʝ ʧʨʠʥʪʝʨʘ ʜʣʷ ʜʦʤʘʰʥʝʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ: ʢʦʤʧʘʢʪʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʜʝʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ, 

ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʙʨʘʢʘ. ʇʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʨʳʥʢʘ ʠ ʩʨʘʚʥʝʥʠʝ 

ʧʨʝʜʣʦʞʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʤ ʧʨʠ ʦʪʢʨʳʪʠʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʥʘ ʙʘʟʝ 3D-ʧʝʯʘʪʠ ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʢ ʫʞʝ ʠʤʝʶʱʝʤʫʩʷ ʧʨʦʠʟʚʦʜʩʪʚʫ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʝʛʤʝʥʪʘʮʠʷ ʨʳʥʢʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʦʩʥʦʚʦʡ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʧʨʠ ʚʳʙʦʨʝ 3D-ʧʨʠʥʪʝʨʘ.  
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PARACHUTE. TYPES, DESIGNS AND MATERIALS. 

 
The article discusses the history of the parachute, the choice of material for creating a parachute, the requirements 

for the material. It is difficult to overestimate the importance of a parachute in rescuing a person in extreme 

situations, as well as to ensure his safety. 

Key words: parachute, parachute fabric, parachute silk, nylon, breathability. 

 

ʇʘʨʘʰʶʪ - ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʪʦʨʤʦʞʝʥʠʷ ʧʘʜʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʚʦʟʜʫʭʝ. ʕʪʦ 

ʠʟʜʝʣʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚ ʢʘʯʝʩʪʚʝ ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ - ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʙʝʟʦʧʘʩʥʦ 

ʧʨʠʟʝʤʣʠʪʴ ʯʝʣʦʚʝʢʘ [1]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤ ʠ ʧʘʨʘʰʶʪʥʳʡ ʩʧʦʨʪ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ ʤʝʯʪʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʤʥʦʛʠʤ ʣʶʙʠʪʝʣʷʤ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ. 

ʋʨʦʚʝʥʴ ʤʘʩʪʝʨʩʪʚʘ ʤʥʦʛʠʭ ʩʧʦʨʪʩʤʝʥʦʚ-ʣʶʙʠʪʝʣʝʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʜʦʩʪʠʛ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʥʘ ʩʚʦʠʭ 

ʧʘʨʘʰʶʪʘʭ ʩʪʘʣʠ ʥʝ ʧʨʦʩʪʦ ʩʧʫʩʢʘʪʴʩʷ ʩ ʦʛʨʦʤʥʦʡ ʚʳʩʦʪʳ, ʥʦ ʠ ʣʝʪʘʪʴ.  

ɽʩʪʴ ʥʝʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʞʝʩʪʢʠʝ, ʧʦʭʦʞʠʝ ʥʘ ʟʦʥʪʠʢ ʧʘʨʘʰʶʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʷ ʚ ʂʠʪʘʝ ʝʱʝ ʚ ʜʚʝʥʘʜʮʘʪʦʤ ʚʝʢʝ, ʧʦʟʚʦʣʷʷ ʣʶʜʷʤ ʧʨʳʛʘʪʴ ʩ ʚʳʩʦʢʠʭ ʤʝʩʪ ʠ ʧʣʘʚʘʪʴ ʥʘ 

ʟʝʤʣʶ. ʇʝʨʚʳʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʜʠʟʘʡʥ ʧʘʨʘʰʶʪʘ ʙʳʣ ʥʘʨʠʩʦʚʘʥ ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ ʚ 1495 ʛʦʜʫ. ʆʥ 
ʩʦʩʪʦʷʣ ʠʟ ʣʴʥʷʥʦʛʦ ʙʘʣʜʘʭʠʥʘ ʚ ʬʦʨʤʝ ʧʠʨʘʤʠʜʳ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʪʢʨʳʪ ʢʚʘʜʨʘʪʥʦʡ ʜʝʨʝʚʷʥʥʦʡ ʨʘʤʦʡ. 

ʀʟʦʙʨʝʪʝʥʠʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʣʶʜʷʤ ʚʳʧʨʳʛʥʫʪʴ ʠʟ 

ʛʦʨʷʱʝʛʦ ʟʜʘʥʠʷ, ʥʦ ʥʝʪ ʥʠʢʘʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʦʥʦ ʢʦʛʜʘ-ʣʠʙʦ ʠʩʧʳʪʳʚʘʣʦʩʴ. ʈʝʘʣʠʟʦʚʘʪʴ ʵʪʫ 

ʠʜʝʶ ʩʤʦʛʣʠ ʪʦʣʴʢʦ ʚ 18 ʚʝʢʝ ʬʨʘʥʮʫʟʳ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ ʘʥʛʣʠʯʘʥʝ ʚ 19 ʚ. ʠ ʨʫʩʩʢʠʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ʚ 

ʥʘʯʘʣʝ 20 ʚ. ɺ ʪʦ ʚʨʝʤʷ ʤʦʜʝʣʠ ʧʘʨʘʰʶʪʘ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʘʚʠʘʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, 

ʨʝʰʘʝʤʳʭ ʝʡ, ʪʨʝʙʫʝʪ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʰʶʪʥʳʭ ʩʠʩʪʝʤ (ʇʉ) ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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ʇʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʘʪʝʨʠʘʣʳ, ʢ 1970 ʛʦʜʘʤ ʧʨʠʰʣʠ ʢ ʜʝʣʝʥʠʶ ʧʘʨʘʰʶʪʦʚ 

ʥʘ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: ʢʨʫʛʣʳʝ ʠ ʢʨʳʣʘʪʳʝ. ʅʘʠʙʦʣʝʝ ʚʩʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʠʩʧʦʣʴʟʫʶʪ ʚʪʦʨʫʶ 

ʢʘʪʝʛʦʨʠʶ. 

ɺʩʝ ʧʘʨʘʰʶʪʳ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʳʪʷʞʥʳʭ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ) ʠʤʝʶʪ ʦʙʱʠʝ ʵʣʝʤʝʥʪʳ: ʢʫʧʦʣ, 

ʩʪʨʦʧʳ, ʧʦʜʚʝʩʥʫʶ ʩʠʩʪʝʤʫ, ʨʘʥʝʮ (ʢʦʥʪʝʡʥʝʨ). ʕʪʠ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʚ 

ʨʘʟʥʳʭ ʤʦʜʝʣʷʭ, ʥʦ ʚʩʝ ʨʘʚʥʦ ʦʥʠ ʠʤʝʶʪ ʦʙʱʠʝ ʯʝʨʪʳ ʠ ʩʭʦʜʥʳʝ ʧʨʠʥʮʠʧʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʩʧʦʣʥʝʥʠʷ.  

ʈʘʙʦʪʘ ʧʘʨʘʰʶʪʘ ʫʩʪʨʦʝʥʘ ʧʨʦʩʪʦ: ʧʦʜ ʢʫʧʦʣʦʤ ʚ ʬʦʨʤʝ ʧʦʣʫʩʬʝʨʳ ʚʦʟʥʠʢʘʝʪ ʩʠʣʘ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʘʷ ʪʦʨʤʦʟʠʪ ʧʘʜʝʥʠʝ ʜʦ ʩʢʦʨʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʘʜʝʥʠʝ ʤʦʞʥʦ ʙʫʜʝʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʘʨʘʰʶʪ ʙʳʣ ʚ ʬʦʨʤʝ ʢʨʫʛʘ, ʠ ʚ ʧʦʣʝʪʝ ʚʳʛʣʷʜʝʣ ʢʘʢ ʧʦʣʫʩʬʝʨʘ. ʇʦʟʞʝ ʙʳʣʠ 

ʜʦʙʘʚʣʝʥʳ ʢʚʘʜʨʘʪʥʳʝ ʧʘʨʘʰʶʪʳ. ʉʧʫʩʪʷ ʚʨʝʤʷ ʧʦʷʚʠʣʘʩʴ ʬʦʨʤʘ "ʢʨʳʣʦ" ( 

ʈʠʩ. 4). 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤʳ ʠ ʪʠʧʘ ʥʘʚʝʩʘ, ʚʩʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʝʪ ʥʘʜ ʫʣʫʯʰʝʥʠʝʤ ʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʠʤʝʥʥʦ ʩʥʠʟʠʪʴ ʚʝʩ, ʧʦʚʳʩʠʪʴ ʤʘʥʸʚʨʝʥʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ.  

ʉʘʤʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʘʨʘʰʶʪʦʚ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʤʝʥʷʝʪʩʷ ʛʦʜʘʤʠ, ʯʝʛʦ ʥʝ ʩʢʘʞʝʰʴ ʦ ʪʢʘʥʷʭ, ʠʟ 

ʢʦʪʦʨʳʭ ʦʥʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ. ʇʘʨʘʰʶʪʥʳʝ ʪʢʘʥʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʚ ʨʘʟʣʠʯʥʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ, ʘ ʪʘʢʞʝ ʠʭ 

ʧʨʦʧʠʪʳʚʘʶʪ ʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʠʪʢʝ. 

 
 

ʈʠʩ. 2. ʂʨʫʛʣʳʡ ʧʘʨʘʰʶʪ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʩʘʥʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʦʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʧʘʨʘʰʶʪʘʤ, ʷʚʣʷʶʪʩʷ: ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʫʩʣʦʚʠʡ 

ʧʨʠʤʝʥʝʥʠʷ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʥʠʤʘʶʪʩʷ ʚʠʜ ʠ ʤʘʩʩʘ ʦʙʲʝʢʪʘ, ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʘʤʦʣʝʪʘ, ʚʳʩʦʪʘ ʠ 

ʩʢʦʨʦʩʪʴ ʝʛʦ ʧʦʣʝʪʘ ʧʨʠ ʜʝʩʘʥʪʠʨʦʚʘʥʠʠ, ʚʳʩʦʪʘ ʧʣʦʱʘʜʢʠ ʧʨʠʟʝʤʣʝʥʠʷ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʧʘʨʘʤʝʪʨʳ 

ʘʪʤʦʩʬʝʨʳ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʩʣʦʷʭ ʩʥʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ʫʨʦʚʥʝ ʧʣʦʱʘʜʢʠ ʧʨʠʟʝʤʣʝʥʠʷ; 

ʦʙʝʩʧʝʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʜʛʦʪʦʚʢʠ ʦʙʲʝʢʪʘ ʢ ʜʝʩʘʥʪʠʨʦʚʘʥʠʶ ʠ ʧʝʨʝʚʦʜʘ ʝʛʦ ʚ ʨʘʙʦʯʝʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʩʣʝ ʧʨʠʟʝʤʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʢ ʩʘʤʠʤ ʧʘʨʘʰʶʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʪʘʢʞʝ ʚʳʩʪʘʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ: 

ʥʘʜʝʞʥʦʩʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʧʦ ʤʘʩʩʝ ʠ ʛʘʙʘʨʠʪʥʳʤ ʨʘʟʤʝʨʘʤ ʚ ʫʣʦʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ; ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʩʪʴ, ʪ.ʝ. ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʜʝʩʘʥʪʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʦʙʲʝʢʪʦʚ [2].  

ʂʣʶʯʝʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʘʰʶʪʥʦʡ ʪʢʘʥʠ ï ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʏʝʤ ʤʝʥʴʰʝ ʚʦʟʜʫʭʘ 

ʧʨʦʧʫʩʢʘʝʪ ʢʫʧʦʣ, ʪʝʤ ʤʝʥʴʰʝʛʦ ʦʥ ʨʘʟʤʝʨʘ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʤʘʩʩʳ. ʆʙʳʯʥʳʡ ʚʝʩ ʢʫʧʦʣʘ 15 ʢʛ. ʊʘʢʞʝ 

ʥʝʤʘʣʦ ʚʘʞʥʦ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʧʣʦʪʥʳʤ, ʥʦ ʣʝʛʢʠʤ ʠ ʧʨʠ ʵʪʦʤ ʥʝ ʙʦʷʣʩʷ ʚʣʘʛʠ. 

ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʪʢʘʥʝʡ ʩʦʚʩʝʤ ʤʘʣʘ ʠ ʠʥʦʛʜʘ ʜʦʭʦʜʠʪ ʜʦ 0. ʉʦʚʨʝʤʝʥʥʳʝ ʩʢʦʨʦʩʪʥʳʝ 

çʢʨʳʣʴʷè ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʤʝʥʥʦ ʠʟ ʪʘʢʠʭ ʪʢʘʥʝʡ, ʘ ʢʨʫʛʣʳʝ ʧʘʨʘʰʶʪʳ, ʪʦʯʥʝʝ ʠʭ ʢʫʧʦʣʘ, ʚʩʝʛʜʘ 

ʧʨʦʧʫʩʢʘʶʪ ʚʦʟʜʫʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʥʘʧʦʣʥʝʥʠʷ ʚʦʟʜʫʭʘ. 
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ʈʠʩ. 3. ʂʚʘʜʨʘʪʥʳʡ ʧʘʨʘʰʶʪ 

 

 

 

 
 

ʈʠʩ. 4. ʇʘʨʘʰʶʪ ʩ ʬʦʨʤʦʡ "ʢʨʳʣʦ" 

 

ʊʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʘʨʘʰʶʪʥʦʡ ʪʢʘʥʠ (ʢ ʧʨʠʤʝʨʫ, ʘʤʝʨʠʢʘʥʩʢʦʡ) 

ʟʘʧʘʪʝʥʪʦʚʘʥʘ, ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʦʚʦʣʴʥʦ ʜʦʨʦʛʠʝ. 

ʂʫʧʦʣ ʧʘʨʘʰʶʪʘ ʚʧʝʨʚʳʝ ʙʳʣ ʩʜʝʣʘʥ ʠʟ ʭʦʣʩʪʘ. ʇʦʟʞʝ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʝʣʢ, 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʡ ʧʝʨʢʘʣʴ. ʆʥ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʦ ʧʨʦʧʫʩʢʘʝʪ ʚʦʟʜʫʭ, ʪʘʢʞʝ ʦʥ ʪʦʥʢʠʡ, ʣʝʛʢʠʡ, ʧʨʦʯʥʳʡ, 

ʫʧʨʫʛʠʡ ʠ ʦʛʥʝʩʪʦʡʢʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʳʤ.  

ɿʘʪʝʤ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʪʢʘʥʠ, ʪʘʢʠʝ ʢʘʢ ʢʘʧʨʦʥ (ʧʦʣʠʘʤʠʜ) ʠ ʣʘʚʩʘʥ 

(ʧʦʣʠʵʬʠʨ). ʉʝʡʯʘʩ ʞʝ ʠʭ ʚʳʪʝʩʥʠʣ ʥʝʡʣʦʥ, ʝʛʦ ʝʱʝ ʥʘʟʳʚʘʣʠ ʧʘʨʘʰʶʪʥʳʤ ʰʝʣʢʦʤ. ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʡ ʚ 

1930 ʛʦʜʘʭ, ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʙʳʩʪʨʦ ʩʨʘʚʥʷʣʩʷ ʩʦ ʩʚʦʠʤ ʧʨʠʨʦʜʥʳʤ ʘʥʘʣʦʛʦʤ ʠ ʩʝʛʦʜʥʷ ʚʦʩʪʨʝʙʦʚʘʥ ʚʦ 

ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ. ʀʟʜʝʣʠʷ ʠʟ ʥʝʛʦ ʧʨʦʯʥʳʝ, ʵʣʘʩʪʠʯʥʳʝ,  ʩ 

ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ, ʚʣʘʛʦʩʪʦʡʢʦʩʪʴʶ ʠ ʵʬʬʝʢʪʥʳʤ ʚʥʝʰʥʠʤ ʚʠʜʦʤ, ʘ ʝʱʝ ʩ ʤʘʣʝʥʴʢʠʤ ʚʝʩʦʤ ʧʨʠ ʙʦʣʴʰʦʤ 

ʦʙʲʝʤʝ. ʅʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʦʥ ʠʤʝʝʪ ʩʘʤʫʶ ʚʘʞʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʣʷ ʧʘʨʘʰʶʪʥʦʡ ʪʢʘʥʠ , ʫ ʥʝʛʦ ʥʫʣʝʚʘʷ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ.  

ɼʨʫʛʠʝ ʪʢʘʥʠ, ʪʘʢʠʝ ʢʘʢ ʜʘʢʨʦʥ ʠ ʢʝʚʣʘʨ, ʥʝʜʘʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʘʨʘʰʶʪʥʳʭ ʥʘʚʝʩʦʚ, ʥʦ 

ʦʢʘʟʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠ, ʧʦʵʪʦʤʫ ʥʝʡʣʦʥ ʦʩʪʘʝʪʩʷ ʩʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʧʘʨʘʰʶʪʳ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʥʝʡʣʦʥʘ çʨʠʧʩʪʦʧè. ʆʥ ʘʨʤʠʨʦʚʘʥ ʫʩʠʣʝʥʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ 

ʫʟʦʨ ʠʟ ʤʝʣʢʠʭ ʢʚʘʜʨʘʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʛʦ ʩʣʦʞʥʦ ʨʘʟʦʨʚʘʪʴ.  
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ʊʘʢʫʶ ʪʢʘʥʴ ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʰʠʚʝ ʧʘʨʘʰʶʪʦʚ, ʥʦ ʠ ʚ ʠʟʜʝʣʠʷʭ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ 

ʧʦʚʳʰʝʥʥʘʷ ʧʨʦʯʥʦʩʪʴ. ʅʘʧʨʠʤʝʨ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʦʝʥʥʦʤ ʦʙʤʫʥʜʠʨʦʚʘʥʠʠ, ʧʘʣʘʪʢʘʭ, ʰʘʪʨʘʭ. 

ʄʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ ʜʝʣʘʶʪ ʧʘʨʘʰʶʪʳ, ʧʦʩʪʦʷʥʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʣʩʷ ʠ ʫʣʫʯʰʘʣʩʷ. ɺʦʟʤʦʞʥʦ, 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʥʦʚʘ ʠʟʦʙʨʝʪʫʪ ʯʪʦ-ʪʦ ʥʦʚʦʝ.  

ʇʘʨʘʰʶʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʜʝʣʷʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ [5]: 

- ʣʶʜʩʢʠʝ ï ʜʣʷ ʪʨʝʥʠʨʦʚʦʢ, ʩʧʦʨʪʘ, ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʙʝʟʦʧʘʩʥʳʤ ʩʧʫʩʢʦʤ. 

- ʛʨʫʟʦʚʳʝ ï ʜʣʷ ʩʧʫʩʢʘ ʛʨʫʟʦʚ ʩ ʩʘʤʦʣʝʪʘ. 

- ʪʦʨʤʦʟʥʳʝ ï ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ ʧʘʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʣ, ʜʚʠʞʫʱʠʭʩʷ ʚ ʚʦʟʜʫʭʝ. 

- ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ï ʯʪʦʙʳ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʣ ʚ ʚʦʟʜʫʭʝ ʠ 

ʩʧʫʩʪʠʪʴ ʢʦʩʤʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ. 

- ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ï ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʦʩʥʦʚʥʳʭ ʢʫʧʦʣʦʚ.   

ʉʪʘʙʠʣʠʟʘʮʠʦʥʥʳʡ ʧʘʨʘʰʶʪ ʘʢʪʠʚʠʨʫʝʪʩʷ, ʢʦʛʜʘ ʧʘʨʘʰʶʪʠʩʪ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʩʘʤʦʣʝʪʘ. ɽʛʦ 

ʠʩʧʦʣʴʟʫʶʪ, ʯʪʦʙʳ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʧʘʜʘʶʱʠʡ ʧʘʨʘʰʶʪ ʚ ʥʫʞʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦʢʘ ʥʝ ʘʢʪʠʚʠʨʫʝʪʩʷ 

ʪʷʥʫʱʠʡ ʧʘʨʘʰʶʪ. ʇʦʩʣʝ ʥʘʧʦʣʥʝʥʠʷ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʛʦ ʧʘʨʘʰʶʪʘ ʚʦʟʜʫʭʦʤ ʦʥ ʥʘʯʠʥʘʝʪʩʷ ʩʧʫʩʢʘʪʴʩʷ 

ʩʦ ʩʪʘʙʠʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɿʘʪʝʤ, ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ ʢʫʧʦʣʘ, ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʘʨʘʰʶʪ. 

ʇʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʧʘʨʘʰʶʪʠʩʪʘ ʦʩʥʦʚʥʘʷ ʢʘʤʝʨʘ ʢʫʧʦʣʘ ʨʘʚʥʦʤʝʨʥʦ ʚʳʪʷʛʠʚʘʝʪʩʷ ʠʟ ʢʫʧʦʣʘ ʠ 

ʟʘʧʦʣʥʷʝʪʩʷ ʚʦʟʜʫʭʦʤ. 

ʊʦʨʤʦʟʥʦʡ ʧʘʨʘʰʶʪ ʠʩʧʦʣʴʟʫʶʪ, ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʜʣʠʥʫ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʦʡ ʧʦʣʦʩʳ ʩʘʤʦʣʝʪʘ 

ʧʨʠ ʧʦʩʘʜʢʝ. ʊʦʨʤʦʟʥʘʷ ʧʘʨʘʰʶʪʥʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʫʩʪʨʦʡʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʨʝʧʣʝʥʠʝ 

ʢ ʩʘʤʦʣʝʪʫ ʠ ʧʨʠʚʝʜʝʥʠʝ ʚ ʜʝʡʩʪʚʠʝ. ʇʣʦʱʘʜʴ ʝʛʦ ʨʘʚʥʘ ʦʪ 15 ʜʦ 40 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʜʣʷ ʣʝʛʢʠʭ 

ʩʘʤʦʣʝʪʦʚ. ɼʣʷ ʩʨʝʜʥʠʭ ʠ ʪʷʞʝʣʳʭ ʠʩʧʦʣʴʟʫʶʪ  ʪʦʨʤʦʟʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʫʧʦʣʦʚ, 

ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ ʜʦ 200 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʙʳʩʪʨʦ ʩʥʠʟʠʪʴ ʩʢʦʨʦʩʪʴ 

ʩʘʤʦʣʝʪʘ ʠ ʫʤʝʥʴʰʠʪʴ ʜʣʠʥʫ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʦʡ ʧʦʣʦʩʳ ʥʘ 30- 35%. ʊʦʨʤʦʟʥʳʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʣʘʛʘʶʪ ʚ 

ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʠ ʫʧʨʘʚʣʷʶʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʢʪʠʚʠʨʫʶʪʩʷ ʧʠʣʦʪʦʤ. 

ʆʙʷʟʘʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʟʘʧʘʩʥʦʡ ʧʘʨʘʰʶʪ. ɽʛʦ ʢʨʝʧʷʪ ʥʘ ʛʨʫʜʴ 

ʧʘʨʘʰʶʪʠʩʪʘ, ʚ ʩʣʫʯʘʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʦʩʥʦʚʥʦʛʦ ʢʫʧʦʣʘ ʦʥ ʚʳʙʨʘʩʳʚʘʝʪʩʷ. 

ɿʘʧʘʩʥʦʡ ʥʘʚʝʩ ʩʬʝʨʠʯʝʩʢʠʡ ʠ ʤʘʩʩʠʚʥʳʡ - ʜʦ 50 ʤĮ. ɽʛʦ ʩʢʦʨʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 5- 8,5 ʤ/ʩ. 

ɺ ʢʦʥʩʪʨʫʢʮʠʶ ʧʘʨʘʰʶʪʥʦʡ ʩʠʩʪʝʤʳ ʚʭʦʜʷʪ 4 ʩʦʩʪʘʚʣʷʶʱʠʝ: 

1. ʆʩʥʦʚʥʦʡ ʧʘʨʘʰʶʪ. ʇʘʨʘʰʶʪ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʳʞʦʢ. 

2. ɿʘʧʘʩʥʦʡ ʧʘʨʘʰʶʪ. ʅʫʞʝʥ, ʯʪʦʙʳ ʩʧʘʩʪʠ ʞʠʟʥʴ ʧʘʨʘʰʶʪʠʩʪʫ, ʝʩʣʠ ʦʩʥʦʚʥʦʡ ʧʘʨʘʰʶʪ ʦʪʢʘʟʘʣ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʩʭʦʞʘ ʩ ʦʩʥʦʚʥʳʤ ʧʘʨʘʰʶʪʦʤ, ʥʦ ʠʤʝʝʪ ʥʝʢʠʝ ʦʪʣʠʯʠʷ, ʯʪʦʙʳ ʙʳʩʪʨʦ ʠ ʙʝʟʦʧʘʩʥʦ 

ʨʘʩʢʨʳʪʴʩʷ.  

3. ʇʦʜʚʝʩʥʘʷ ʩʠʩʪʝʤʘ ʩ ʨʘʥʮʝʤ. ʈʘʥʝʮ ʥʫʞʝʥ, ʯʪʦʙʳ ʫʣʦʞʠʪʴ ʚ ʥʝʛʦ ʦʩʥʦʚʥʦʡ ʠ ʟʘʧʘʩʥʦʡ 

ʧʘʨʘʰʶʪʳ. ʆʥ ʠʤʝʝʪ ʨʘʩʢʨʳʚʘʶʱʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʨʫʯʥʳʭ ʨʘʩʢʨʳʪʠʡ ʦʩʥʦʚʥʦʛʦ ʠ ʟʘʧʘʩʥʦʛʦ 

ʧʘʨʘʰʶʪʦʚ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʟʘʧʘʩʥʦʛʦ ʧʘʨʘʰʶʪʘ. 

4. ʉʪʨʘʭʫʶʱʠʡ ʧʨʠʙʦʨ. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʢʨʳʪʠʷ ʟʘʧʘʩʥʦʛʦ ʧʘʨʘʰʶʪʘ ʚ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʩʥʦʚʥʦʡ ʧʘʨʘʰʶʪ ʥʝ ʨʘʩʢʨʳʣʩʷ 

ʅʘʚʝʩʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ï ɻ ʪʦ ʢʫʧʦʣʘ,  ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʶʱʠʝ ʧʨʠʩʫʱʠʝ ʠʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚ ʪʦʤ ʚʠʜʝ ʧʨʳʞʢʦʚ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʳ. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

- ʢʦʣʠʯʝʩʪʚʦ ʩʝʢʮʠʡ ʥʘ ʢʦʟʳʨʴʢʝ ʠ ʦʪʥʦʰʝʥʠʝ ʭʦʨʜʳ ʢ ʧʨʦʣʝʪʫ ʦʙʦʣʦʯʢʠ 

- ʬʦʨʤʘ ʥʘʚʝʩʘ 

- ʤʘʪʝʨʠʘʣ ʧʦʣʦʛʘ ʠ ʧʝʪʝʣʴ 

ɺ ʧʨʦʯʝʤ, ʠʩʧʳʪʘʪʴ ʥʘ ʩʝʙʝ ʪʘʢʫʶ ʧʨʦʩʪʫʶ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʪʘʢʫʶ ʩʣʦʞʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʢʘʢ 

ʧʘʨʘʰʶʪ, ʤʦʞʝʪ ʢʘʞʜʳʡ, ʢʦʤʫ, ʢʦʥʝʯʥʦ, ʧʦʟʚʦʣʷʝʪ ʟʜʦʨʦʚʴʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʦʢʫʤʝʥʪʳ ʠ ʩʧʨʘʚʢʠ, ʦʜʝʪʴʩʷ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʠ ʧʦʝʭʘʪʴ ʥʘ ʘʵʨʦʜʨʦʤ.  ʉʝʡʯʘʩ ʧʦʣʥʦ ʘʵʨʦʜʨʦʤʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪ ʫʩʣʫʛʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʳʞʢʘ ʩ ʧʘʨʘʰʶʪʦʤ ʠ ʧʨʳʞʢʘ ʚ ʪʘʥʜʝʤʝ.  

ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʨʳʞʦʢ ʧʨʦʭʦʜʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘ ʥʝʙʦʣʴʰʦʡ ʚʳʩʦʪʝ, ʦʢʦʣʦ 500-800 ʤʝʪʨʦʚ, 

ʧʝʨʝʜʥʠʤ ʥʠʤ ʧʨʦʭʦʜʠʪ ʠʥʩʪʨʫʢʪʘʞ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. ɺʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʣʝʞʠʪ 

ʥʘ ʩʘʤʦʤ ʯʝʣʦʚʝʢʝ.  

ʇʨʳʞʦʢ ʚ ʪʘʥʜʝʤʝ ʧʨʦʭʦʜʠʪ ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 4000 ʤʝʪʨʦʚ ʩ ʦʧʳʪʥʳʤ ʠʥʩʪʨʫʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʚʩʝ 

ʩʜʝʣʘʝʪ ʩʘʤ. ʅʦ ʮʝʥʘ ʪʘʢʦʛʦ ʧʨʳʞʢʘ ʙʫʜʝʪ ʚ 2 ʨʘʟʘ ʜʦʨʦʞʝ. 

ɺ ʠʪʦʛʝ ʧʘʨʘʰʶʪ ï ʩʫʧʝʨʥʘʜʝʞʥʘʷ ʚʝʱʴ, ʠʩʧʳʪʘʥʥʘʷ ʜʝʩʷʪʠʣʝʪʠʷʤʠ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʦʩʥʦʚʥʦʡ ʧʘʨʘʰʶʪ ʥʝ ʨʘʩʢʨʦʝʪʩʷ, ʨʘʚʥʘ 98%, ʘ ʥʘ 2% ʧʨʠʭʦʜʠʪʩʷ ʟʘʧʘʩʥʦʡ ʧʘʨʘʰʶʪ.  
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʫʤʥʦʛʦ ʪʝʢʩʪʠʣʷ ï ʤʘʪʝʨʠʘʣ ʩ ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ (ʄʇʌ). ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʚʠʜʳ ʠ ʩʦʩʪʘʚʳ ʤʘʪʝʨʠʘʣʘ ʩ ʬʫʥʢʮʠʝʡ ʧʘʤʷʪʠ ʬʦʨʤʳ. ʇʦʢʘʟʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄʇʌ. ʇʨʠʚʝʜʝʥʳ 

ʪʢʘʥʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʤʦʜʝʣʴ ʩ ʝʝ ʧʨʠʤʝʥʝʥʠʝʤ. 
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ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʡ ʪʝʢʩʪʠʣʴ; ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ 
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SHAPE MEMORY FABRICS 
 
The article considers an example of smart textiles - shape memory materials (SMM). The types and compositions 

of the material with the shape memory function are presented. The characteristics of the SMM are shown. Fabrics 

developed in different countries and a model with its application are given. 

Keywords:smart textiles, shape memory material, thermosensitive polymers, thermoregulating textiles; heat 

balance. 

ʋʤʥʳʡ ʪʝʢʩʪʠʣʴ ï ʵʪʦ ʪʝʢʩʪʠʣʴʥʳʝ ʠʟʜʝʣʠʷ, ʪʘʢʠʝ ʢʘʢ ʚʦʣʦʢʥʘ ʠ ʥʠʪʠ, ʧʨʷʞʘ ʚʤʝʩʪʝ ʩ ʪʢʘʥʳʤʠ, 

ʪʨʠʢʦʪʘʞʥʳʤʠ ʠʣʠ ʥʝʪʢʘʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʉʣʠʷʥʠʝ ʧʨʠʟʥʘʢʦʚ ʠ ʷʚʣʝʥʠʡ ʪʝʢʩʪʠʣʷ ʠ ʵʣʝʢʪʨʦʥʠʢʠ (ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʝʢʩʪʠʣʷ, e-textiles) 

ʤʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʳʧʦʣʥʷʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʬʫʥʢʮʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʞʝʩʪʢʠʭ ʠ ʥʝʛʠʙʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʦʜʫʢʪʘʭ. ʋʤʥʳʡ 

ʪʝʢʩʪʠʣʴ ʧʦʩʣʫʞʠʪ ʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʙʶʜʞʝʪʘ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʘʫʯʥʳʤ ʦʙʣʘʩʪʷʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʘ ʯʝʣʦʚʝʢʘ: ʜʦʩʪʠʞʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ, ʨʝʛʫʣʠʨʦʚʢʘ ʚʣʘʞʥʦʩʪʠ, ʟʘʱʠʪʘ ʦʪ 

ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʩʨʝʜʳ, ʦʙʝʩʧʝʯʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʬʫʥʢʮʠʡ, ʩʥʠʞʝʥʠʝ ʪʨʘʚʤʦʦʧʘʩʥʦʩʪʠ [1].  

https://rostec.ru/analytics/9/
https://dlia-sporta.ru/glavnaia/inventar/parashiut/
https://dlia-sporta.ru/glavnaia/inventar/parashiut/
https://rostec.ru/analytics/9/
https://dlia-sporta.ru/glavnaia/inventar/parashiut/
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ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʦʜʝʞʜʳ ʙʳʣʠ ʩʦʟʜʘʥʳ çʫʤʥʳʝè, 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʠ ʚʳʩʦʢʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʦʣʫʯʠʚʰʠʭ ʨʘʟʚʠʪʠʝ ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʤʘʪʝʨʠʘʣʳ ʩ ʬʫʥʢʮʠʝʡ ʧʘʤʷʪʠ ʬʦʨʤʳ 

(ʄʇʌ).  

ʄʘʪʝʨʠʘʣʳ ʩ ʬʫʥʢʮʠʝʡ ʧʘʤʷʪʠ ʬʦʨʤʳ ï ʵʪʦ ʚʠʜ ʤʘʪʝʨʠʘʣʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʚʥʝʰʥʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʚ ʧʨʦʮʝʩʩʝ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ, ʬʠʢʩʠʨʦʚʘʥʠʷ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʠ ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʪʥʦʛʦ ʬʘʟʦʚʦʛʦ 

ʧʝʨʝʭʦʜʘ[4]. ʉʨʝʜʠ ʚʠʜʦʚ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚʳʜʝʣʷʶʪ ʪʝʧʣʦ, ʩʚʝʪ, ʚʣʘʞʥʦʩʪʴ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, 

ʤʘʛʥʠʪʥʫʶ ʵʥʝʨʛʠʶ, ʨʅ ʠ ʪ.ʜ. ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ 

ʤʘʪʝʨʠʘʣʳ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʠʣʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʦʪʝʢʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʯʝʨʝʟ ʤʘʪʝʨʠʘʣ.  

ɺʩʝ ʄʇʌ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: ʤʘʪʝʨʠʘʣʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʧʦʣʠʤʝʨʥʦʡ ʦʩʥʦʚʝ 

«shapememorypolymers» ï ʯʪʦ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ ʧʦʣʠʤʝʨʳ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ, ʩʦʢʨʘʱʝʥʥʦ ʇʇʌ ʠʣʠ SMP; 

ʠ ʥʘ ʤʘʪʝʨʠʘʣʳ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʧʣʘʚʘ çshapememoryalloy» ï ʩʧʣʘʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ (SMA/ʉʇʌ). 

ʇʇʌ ʷʚʣʷʶʪʩʷ ʤʘʪʝʨʠʘʣʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʉʇʌ ï ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ [3]. 

ʇʇʌ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʦʤʦʧʦʣʠʤʝʨʥʳʝ ʙʣʦʢʠ ʚ ʩʦʩʪʘʚʝ ʙʣʦʢʘ-ʩʦʧʦʣʠʤʝʨʘ, ʧʨʠ ʵʪʦʤ ʜʝʡʩʪʚʠʝ 

ʧʦʣʠʤʝʨʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʝʢʣʦʚʘʥʠʷ Tg [2]. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʇʇʌ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. ɺʧʝʨʚʳʝ ʩʚʦʡʩʪʚʦ ʧʘʤʷʪʠ ʬʦʨʤʳ ʫʧʦʤʠʥʘʝʪʩʷ ʚ 1941 ʛʦʜʫ ʚ ʧʘʪʝʥʪʝ (ʉʐɸ) ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʵʬʠʨʥʦʡ ʩʤʦʣʳ ʤʝʪʘʢʨʠʣʦʚʦʡ ʢʠʩʣʦʪʳ [5]. ʆʩʦʙʦʝ 

ʨʘʟʚʠʪʠʝ ʇʇʌ ʧʦʣʫʯʠʣʠ ʚ 1980-ʭ ʛʦʜʘʭ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʙʦʪʳ ʚ ʦʪʥʦʰʝʥʠʠ 

ʚʥʝʜʨʝʥʠʷ ʧʦʣʠʤʝʨʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʚʠʜʘʤʠ ʧʦʣʠʤʝʨʦʚ 

ʷʚʣʷʶʪʩʷ ʥʦʨʙʦʨʥʝʥ, ʪʨʘʥʩ-ʧʦʣʠʠʟʦʧʨʝʥ ʠ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʣʠʫʨʝʪʘʥ. ʕʤʫʣʴʩʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʥʘ 

ʦʩʥʦʚʝ ʇʇʌ, ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʬʠʥʠʰʥʦʡ ʦʪʜʝʣʢʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʩʨʝʜʩʪʚʦʤ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʦʪʜʝʣʢʠ ʦʙʨʘʙʦʪʘʥʥʘʷ ʪʢʘʥʴ ʧʦʣʫʯʘʝʪ ʥʦʚʦʝ ʩʚʦʡʩʪʚʦï ʧʦʚʳʰʝʥʥʫʶ ʛʣʘʜʢʦʩʪʴ, ʨʘʩʧʨʘʚʣʷʝʤʦʩʪm ʧʦʩʣʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴʢ ʫʩʘʜʢʝ, ʭʠʤʠʯʝʩʢʫʶʩʪʦʡʢʦʩʪʴ. ʊʘʢʦʡ ʚʠʜ ʦʙʨʘʙʦʪʢʠ 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʠʥʠʰʥʦʡ ʦʪʜʝʣʢʠʪʢʘʥʝʡ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʢʘʥʮʝʨʦʛʝʥʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʦʢʘʟʳʚʘʶʱʠʝ ʧʘʛʫʙʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

 

 
 

ʈʠʩ. 1. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʄʇʌ ʥʘ ʧʨʠʤʝʨʝ ʪʝʢʩʪʠʣʷ ʥʘ ʦʩʥʦʚʝ 3D-ʩʪʨʫʢʪʫʨ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ 

 

ʊʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʧʦʣʠʤʝʨʳ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʜʚʫʭ ʬʘʟ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ, ʯʝʤ ʜʨʫʛʘʷ. ʆʪʣʠʯʘʶʱʠʡʩʷ ʦʙʟʦʨ 

ʵʬʬʝʢʪʦʚ ʧʘʤʷʪʠ ʬʦʨʤʳ ʚ ʧʦʣʠʤʝʨʘʭ ʙʳʣ ʧʨʝʜʦʩʪʘʚʣʝʥ ʃʝʥʜʣʝʡʥʦʤ ʠ ʐʪʝʬʬʝʥʦʤ. ʕʬʬʝʢʪ ʧʘʤʷʪʠ 

ʬʦʨʤʳ ʥʝ ʩʚʷʟʘʥ ʩ ʢʦʥʢʨʝʪʥʳʤ ʩʚʦʡʩʪʚʦʤ ʤʘʪʝʨʠʘʣʘ ʦʪʜʝʣʴʥʳʭ ʧʦʣʠʤʝʨʦʚ, ʘ ʚʤʝʩʪʦ ʵʪʦʛʦ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ 

ʩʯʝʪ ʢʦʤʙʠʥʘʮʠʠ ʧʦʣʠʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʤʦʨʬʦʣʦʛʠʠ ʧʦʣʠʤʝʨʦʚ. ʇʦʚʝʜʝʥʠʝ ʄʇʌ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ 

ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʙʠʥʘʮʠʠ ʩʪʨʫʢʪʫʨʳ/ʤʦʨʬʦʣʦʛʠʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʠʤʠʩʷ 

ʭʠʤʠʯʝʩʢʠʤʠ ʩʦʩʪʘʚʘʤʠ. ʇʦʣʠʤʝʨʥʳʝ ʩʠʩʪʝʤʳ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʠʥʠʤʘʶʪ 

ʧʦʩʪʦʷʥʥʫʶ ʬʦʨʤʫ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʛʠʭ ʬʦʨʤ. ʉʥʘʯʘʣʘ ʧʦʣʠʤʝʨʥʘʷ 

ʩʠʩʪʝʤʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʙʳʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʣʷ ʧʨʠʜʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʬʦʨʤʳ. ɼʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʠʤʝʨʥʦʡ 

ʩʠʩʪʝʤʳ ʜʦ ʝʝ ʚʨʝʤʝʥʥʦʡ ʬʦʨʤʳ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʭʦʣʦʜʥʦʝ 

ʚʦʣʦʯʝʥʠʝ, ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʠ/ʠʣʠ ʥʘʛʨʝʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʩʪʦʷʥʥʘʷ ʬʦʨʤʘ ʤʦʞʝʪ çʭʨʘʥʠʪʴʩʷè ʚ 

ʩʠʩʪʝʤʝ, ʧʦʢʘ ʦʥʘ ʧʨʠʥʠʤʘʝʪ ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ ʚʨʝʤʝʥʥʫʶ ʬʦʨʤʫ. ʅʘʣʠʯʠʝ ʦʜʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʬʦʨʤʳ ʠ 

ʤʥʦʞʝʩʪʚʘ ʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʵʬʬʝʢʪ ʧʘʤʷʪʠ ʬʦʨʤʳ. ʂʦʥʝʯʥʦ, 

ʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʤʦʛʫʪ ʙʳʪʴ ʩʥʦʚʘ ʨʝʘʣʠʟʦʚʘʥʳ ʧʫʪʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʦʧʠʩʘʥʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʣʠʤʝʨʦʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ ʠʤʝʶʪ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʝ ʦʪʜʝʣʴʥʳʝ ʬʘʟʳ, ʦʩʦʙʝʥʥʦ 

ʧʦʣʠʫʨʝʪʘʥʳ. ʌʘʟʘ, ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʟʘ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʪʝʨʤʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ, ʪʘʢʘʷ ʢʘʢ ʩʘʤʘʷ ʚʳʩʦʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʩʨʝʜʠ ʚʩʝʭ ʬʘʟ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʦʩʪʦʷʥʥʦʡ ʬʦʨʤʳ. ɺʳʰʝ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ3' 2022 

45 

ʧʦʣʠʤʝʨ ʧʦʣʥʦʩʪʴʶ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʝʤʧʝʨʘʪʫʨʫ ʩʪʝʢʣʦʚʘʥʠʷ ʪʘʢʞʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʚʨʝʤʝʥʥʦʡ ʬʦʨʤʳ. ʕʥʪʨʦʧʠʡʥʘʷ ʵʣʘʩʪʠʯʥʦʩʪʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʬʦʨʤʳ [3]. 

ʇʇʌ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝʩʧʦʨʪʠʚʥʦʡ ʦʜʝʞʜʳ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʠ 

ʨʝʛʫʣʠʨʦʚʢʠ ʚʣʘʞʥʦʩʪʠ. ɺ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ 

ʩʧʦʨʪʩʤʝʥʘ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʝʢʣʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʚʦʙʦʜʥʳʡ ʦʙʲʝʤ 

ʇʇʌ, ʬʦʨʤʠʨʫʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʪʨʫʢʪʫʨʫ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʦʨʠʟʘʮʠʝʡ 

(ʫʚʝʣʠʯʝʥʥʳʤʠ ʜʠʘʤʝʪʨʘʤʠ ʧʦʨ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʣʠʰʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʠ ʚʣʘʛʠ ʦʪʚʦʜʠʪʩʷ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʩʧʦʨʪʩʤʝʥʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʬʦʨʤʠʨʫʷ ʚ ʩʠʩʪʝʤʝ çʯʝʣʦʚʝʢ-ʦʜʝʞʜʘè ʙʘʣʘʥʩ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʦʜʦʜʝʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ [2]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʇʇʌ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʯʥʦʩʪʠ, ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʪʝʨʤʠʯʝʩʢʠʭ ʠ ʮʠʢʣʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ.  

ʄʘʪʝʨʠʘʣʳ ʉʇʌ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝ ʠʤʝʶʪ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ.ʉʧʣʘʚʳ 

ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ ʥʠʢʝʣʴ-ʪʠʪʘʥ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʟʘʱʠʪʳ ʦʪ 

ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ. ʉʧʣʘʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ ʦʙʣʘʜʘʝʪ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʠʞʝ ʠ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʦʥ ʘʢʪʠʚʠʨʫʝʪʩʷ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʘʢʪʠʚʘʮʠʠ ʩʧʣʘʚ ʧʨʠʢʣʘʜʳʚʘʝʪ ʫʩʠʣʠʝ, ʯʪʦʙʳ ʚʝʨʥʫʪʴʩʷ ʢ 

ʨʘʥʝʝ ʧʨʠʥʷʪʦʡ ʬʦʨʤʝ, ʠ ʩʪʘʥʦʚʠʪʩʷ ʥʘʤʥʦʛʦ ʞʝʩʪʯʝ. ʊʝʤʧʝʨʘʪʫʨʫ ʘʢʪʠʚʘʮʠʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ, ʠʟʤʝʥʷʷ 

ʩʦʦʪʥʦʰʝʥʠʝ ʥʠʢʝʣʷ ʠ ʪʠʪʘʥʘ ʚ ʩʧʣʘʚʝ (ʈʠʩ. 2). 

ʄʝʜʥʦ-ʮʠʥʢʦʚʳʝ ʩʧʣʘʚʳ ʩʧʦʩʦʙʥʳ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʨʘʪʠʤʦʝ ʠʟʤʝʥʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʟʘʱʠʪʳ 

ʦʪ ʠʟʤʝʥʯʠʚʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʇʦʣʠʤʝʨʳ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ ʠʤʝʶʪ ʪʦʪ ʞʝ ʵʬʬʝʢʪ, ʯʪʦ ʠ ʩʧʣʘʚʳ Ni-Ti, 

ʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʦʣʠʤʝʨʘʤʠ, ʦʥʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʙʦʣʝʝ ʩʦʚʤʝʩʪʠʤʳ ʩ ʪʝʢʩʪʠʣʝʤ. 

 

 
 

ʈʠʩ.2. ʄʘʪʝʨʠʘʣ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ 

 

ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʩʧʣʘʚʳ, ʢʝʨʘʤʠʢʘ ʠ ʛʝʣʠ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ ʪʝʨʤʠʯʝʩʢʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʧʘʤʷʪʠ ʬʦʨʤʳ. ʇʨʝʚʨʘʱʝʥʠʝ ʤʘʨʪʝʥʩʠʪʥʦʡ ʬʘʟʳ ʚ ʘʫʩʪʝʥʠʪʥʫʶ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʩʧʣʘʚʦʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ. ʇʦʣʠʤʝʨʥʳʝ ʛʝʣʠ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʣʠʤʝʨʦʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ, ʠʩʭʦʜʷ ʠʟ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ 

(pH, ʧʦʛʣʦʱʝʥʠʝ ʚʣʘʛʠ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʠ ʪ. ʜ.). ʄʥʦʛʦʩʣʦʡʥʳʝ ʛʝʣʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʵʬʬʝʢʪʘ ʧʘʤʷʪʠ ʬʦʨʤʳ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʩʣʦʠʩʪʳʭ ʛʝʣʝʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʩʣʦʞʥʦʝ 

ʧʦʚʝʜʝʥʠʝ [4]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ [1], ʄʇʌ ʩʧʦʩʦʙʥʳ ʧʨʠʥʠʤʘʪʴ ʩʚʦʶ ʟʘʜʘʥʥʫʶ ʬʦʨʤʫ ʚ ʧʨʦʮʝʩʩʝ ʘʫʩʪʝʥʠʪʥʦʛʦ 

ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʢʦʥʬʠʛʫʨʘʮʠʶ) ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʄʇʌ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʤʘʪʝʨʠʘʣʘ/ʢʦʥʪʫʨʘ ʚ ʟʘʜʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʝʩʢʦʣʴʢo ʨʘʟ, 

ʧʦʩʣʝ ʯʝʛʦ ʤʘʪʝʨʠʘʣ çʟʘʧʦʤʠʥʘʝʪè ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʟʘʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄʇʌ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1. ʉʪʨʫʢʪʫʨʥʳʝ ʠ ʪʝʨʤʦ-ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʮʘ ʥʠʪʝʡ ʠʟ ʄʇʌ 

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ɼʠʘʤʝʪʨ d, ʤʤ 0,125 

ʋʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ r, W/ʤ 20 

ʆʧʪʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʤɸ 1000 

ʆʧʪʠʤʘʣʴʥʘʷ ʪʷʛʦʚʘʷ ʩʠʣʘ, ʛ. 930 

ɼʠʘʧʘʟʦʥ ʧʨʦʜʦʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, % 3ï5 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʘʢʪʠʚʘʮʠʠ, ʉ̄ 70 

ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʘʢʪʠʚʘʮʠʠ, ʉ̄ 68 
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ʂʦʥʝʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʘʢʪʠʚʘʮʠʠ, ʉ̄ 78 

ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʣʘʢʩʘʮʠʠ, ʉ̄ 52 

ʂʦʥʝʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʣʘʢʩʘʮʠʠ, ʉ̄ 42 

ʆʧʪʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʠʷ, ɺ/ʤ 4,4 

ɺʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ, ʩʝʢ. 1.6 

ʇʦʢʘʟʘʪʝʣʴ ʪʝʨʤʘʣʴʥʳʭ ʮʠʢʣʦʚ ʩʧʣʘʚʘ, ʮʠʢʣ/ʤʠʥ. 23 

ʊʝʧʣʦʝʤʢʦʩʪʴ, ɼʞ/ʛʉ̄ 0,32 

ʉʢʨʳʪʘʷ ʪʝʧʣʦʪʘ, ɼʞ/ʛ 24,2 

 

ʇʝʨʝʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʦʮʝʥʢʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚʥʠʪʝʡ ʠʟ ʄʇʌ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ 

ʨʠʩ. 3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ: ʧʨʦʜʦʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʥʠʪʠ 

(ʜʣʠʥʳ) ʠ ʠʟʤʝʥʝʥʠʷ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʥʪʫʨʘ ʄʇʌ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʬʘʟʦʚʦʛʦ 

ʧʨʝʚʨʘʱʝʥʠʷ.  

ʉʫʱʝʩʪʚʫʶʪ 3 ʚʠʜʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʄʇʌ: ʥʠʪʴ, ʩʦʛʥʫʪʫʶ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ, ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʞʝʩʪʢʦʩʪʠ); ʥʠʪʴ, ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ çʧʝʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘè; ʥʠʪʴ ʚ ʬʦʨʤʝ 

ʵʣʣʠʧʩʘ, ʠʤʠʪʠʨʫʶʱʝʛʦ ʙʘʟʦʚʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ (ʩʪʘʥʘ).  

 

 

 

a 

 

b 

c 

 

ʈʠʩ.3. ʂʦʥʬʠʛʫʨʘʮʠʠ ʥʠʪʝʡ ʠʟ ʄʇʌ 

 

ʄʘʪʝʨʠʘʣʳ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʘʢʪʠʚʘʮʠʠ: 10, 35, 

70, 90 ̄ ʉ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤʠ ʩ ʧʦʟʠʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʚʝʡʥʳʭ ʠ ʪʝʢʩʪʠʣʴʥʳʭ 

ʠʟʜʝʣʠʡ ʷʚʣʷʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʘʢʪʠʚʘʮʠʠ 35ʉ̄, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʣʘ ʠʣʠ 

ʧʦʜʦʜʝʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʟʜʝʣʠʷ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʵʬʬʝʢʪʦʚ ʧʘʤʷʪʠ ʬʦʨʤʳ ʦʩʥʦʚʘʥʦ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʬʘʟ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʩʧʠʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʣʠʤʝʨʘ, ʧʦʧʝʨʝʯʥʳʤ ʩʚʷʟʷʤ, ʚʦʜʦʨʦʜʥʳʤ ʩʚʷʟʷʤ ʠ ʪ. ʜ. ʎʝʧʠ ʥʝ 

ʤʦʛʫʪ ʚʝʨʥʫʪʴʩʷ ʢ ʩʣʫʯʘʡʥʦʡ ʩʧʠʨʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʛʨʘʥʠʯʝʥʳ ʬʘʟʘʤʠ  ʠʣʠ  

ʧʦʩʪʦʷʥʥʳʤʠ ʠʣʠ ʚʨʝʤʝʥʥʳʤʠ ʧʦʧʝʨʝʯʥʳʤʠ ʩʚʷʟʷʤʠ ʠ ʯʘʩʪʠʯʥʳʤ ʩʚʷʟʳʚʘʥʠʝʤ. ʕʬʬʝʢʪʳ ʧʘʤʷʪʠ ʬʦʨʤʳ 

ʤʦʞʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʤʝʭʘʥʠʟʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʣʝʢʫʣʳ 

ʧʦʣʠʤʝʨʘ ʧʝʨʝʤʝʱʘʶʪʩʷ ʤʝʞʜʫ ʩʪʝʩʥʝʥʥʦʡ ʠ ʩʣʫʯʘʡʥʦʡ ʩʧʠʨʘʣʴʥʦʡ ʬʦʨʤʘʮʠʝʡ.  ʆʪ ʵʪʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʟʘʚʠʩʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ 

ʇʦʣʠʤʝʨʳ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʦʙʳʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʯʪʦʙʳ ʠʤʝʪʴ ʩʪʘʙʠʣʴʥʫʶ 

çʠʩʭʦʜʥʫʶè ʬʦʨʤʫ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʚʘʥʠʷ (ʠʣʠ ʧʨʷʜʝʥʠʷ). ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʠ ʚʦʣʦʢʥʘ ʤʦʞʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʪʴ, ʧʨʠʜʘʚʘʷ ʨʘʟʣʠʯʥʳʝ çʚʨʝʤʝʥʥʳʝè ʬʦʨʤʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ ʪʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʬʦʨʤʠʨʦʚʘʣʘʩʴ çʠʩʭʦʜʥʘʷè ʬʦʨʤʘ. ɼʣʷ ʧʦʣʠʤʝʨʦʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ ʧʦʩʪʦʷʥʥʘʷ çʠʩʭʦʜʥʘʷè ʬʦʨʤʘ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʩʠʩʪʝʤʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʣʠʤʝʨ ʧʨʠʥʠʤʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ, ʠ ʧʫʪʝʤ 

ʥʘʛʨʝʚʘʥʠʷ ʧʦʣʠʤʝʨʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʭʦʜʘ ʧʦʩʪʦʷʥʥʘʷ ʬʦʨʤʘ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʘ. ʌʘʟʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʙʦʣʝʝ ʚʳʩʦʢʦʧʣʘʚʢʦʤʫ ʧʦʣʠʤʝʨʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ, ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʬʠʟʠʯʝʩʢʘʷ ʩʰʠʚʢʘ, 

ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʟʘ ʧʦʩʪʦʷʥʥʫʶ ʬʦʨʤʫ. ɺʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪ ʜʝʡʩʪʚʫʝʪ ʢʘʢ çʤʦʣʝʢʫʣʷʨʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴè ʠ 
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ʧʦʤʦʛʘʝʪ ʟʘʤʦʨʦʟʠʪʴ ʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʭʦʜʘ, ʧʨʠ ʵʪʦʤ ʣʠʙʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʪʝʢʣʦʚʘʥʠʷ, ʣʠʙʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʩʣʫʞʠʪ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʝʨʝʭʦʜʘ/ʧʝʨʝʢʣʶʯʝʥʠʷ. ɺʤʝʩʪʦ 

ʬʠʟʠʯʝʩʢʠʭ ʩʰʠʚʦʢ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʭʠʤʠʯʝʩʢʠʝ ʩʰʠʚʢʠ ʚ ʢʘʯʝʩʪʚʝ ʵʣʘʩʪʦʤʝʨʥʳʭ ʧʦʣʠʤʝʨʦʚ ʩ 

ʧʘʤʷʪʴʶ ʬʦʨʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʤʦʨʦʞʝʥʳ ʧʫʪʝʤ ʧʦʜʜʝʨʞʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʢʣʶʯʝʥʠʷ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʪʦʷʥʥʘʷ ʬʦʨʤʘ ʤʦʞʝʪ ʙʳʪʴ ʩʥʦʚʘ ʧʦʣʫʯʝʥʘ ʧʫʪʝʤ ʥʘʛʨʝʚʘʥʠʷ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʝʨʝʢʣʶʯʝʥʠʷ. ɼʠʟʘʡʥ ʪʘʢʠʭ ʧʦʣʠʤʝʨʦʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ ʧʨʦʜʚʠʥʫʣʩʷ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʪʝʧʝʨʴ 

ʤʦʞʥʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʩʚʦʡʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʫʩʣʦʚʠʡ, ʧʫʪʝʤ ʥʝʙʦʣʴʰʦʛʦ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʠʩʪʝʤʳ [2]. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʦʣʠʤʝʨʦʚ ʩ 

ʧʘʤʷʪʴʶ ʬʦʨʤʳ ʷʚʣʷʶʪʩʷ ʙʠʦʩʦʚʤʝʩʪʠʤʳʤʠ ʠ ʙʠʦʨʘʟʣʘʛʘʝʤʳʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʣʠʤʝʨʳ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʠʤʝʨʳ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ 

ʥʝʜʦʨʦʛʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʥʘ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʪʝʨʤʦʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʧʦʣʠʤʝʨʦʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ (ʇʇʌ) ʦʙʣʘʜʘʶʪ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ 

ʬʦʨʤʳ: ʦʥʠ ʟʘʧʦʤʠʥʘʶʪ ʦʜʥʫ ʧʦʩʪʦʷʥʥʫʶ ʬʦʨʤʫ, ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʚʦʟʤʦʞʥʦ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʳ ʥʝ 

ʠʤʝʶʪ ʥʠʢʘʢʦʡ ʧʘʤʷʪʠ. ɼʚʫʩʪʦʨʦʥʥʠʡ ʪʝʨʤʠʯʝʩʢʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʇʇʌ ʟʘʧʦʤʠʥʘʝʪ ʜʚʝ ʧʦʩʪʦʷʥʥʳʝ 

ʬʦʨʤʳ: ʦʜʥʫ, ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʠ ʜʨʫʛʫʶ, ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʧʨʠ ʙʦʣʝʝ 

ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʮʠʢʣʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʵʪʠ ʪʠʧʳ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʫʜʫʪ 

ʧʨʠʥʠʤʘʪʴ ʜʚʝ ʨʘʟʥʳʝ ʬʦʨʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʠ ʩʠʩʪʝʤʳ ʧʘʤʷʪʠ ʬʦʨʤʳ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ 

ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ɼʚʫʭʢʦʤʧʦʥʝʥʪʥʳʝ ʚʦʣʦʢʥʘ ʩ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʪʝʧʣʦʚʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ (ʂʊʈ) ʟʘ ʩʯʝʪ ʩʪʨʫʢʪʫʨʥʦʡ ʠʥʞʝʥʝʨʠʠ ʚʦʣʦʢʥʘ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʪʝʨʤʠʯʝʩʢʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ 

ʵʬʬʝʢʪʳ ʧʘʤʷʪʠ ʬʦʨʤʳ, ʘ ʥʝ ʧʦʣʠʤʝʨʘ. ɼʚʫʭʢʦʤʧʦʥʝʥʪʥʳʝ ʚʦʣʦʢʥʘ ʪʘʢʞʝ ʠʤʝʶʪ ʜʚʝ ʦʪʜʝʣʴʥʳʝ ʬʘʟʳ ʠʣʠ 

ʩʣʦʠʚ ʵʪʦʤ ʩʣʫʯʘʝ (ʈʠʩ.4), ʦʜʠʥ ʩ ʢʦʤʧʦʥʝʥʪʦʤ ʩ ʚʳʩʦʢʠʤ ʂʊʈ ʠ ʦʜʠʥ ʩ ʬʘʟʦʡ ʩ ʥʠʟʢʠʤ ʂʊʈ. ʉʫʤʤʘʨʥʦʝ 

ʪʝʧʣʦʚʦʝ ʠ ʵʣʘʩʪʠʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʣʦʢʥʦ, ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʢʫʨʝʥʮʠʠ ʪʝʨʤʠʯʝʩʢʠ 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʨʘʩʰʠʨʝʥʠʡ, ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʠʩʪʝʤʘ ʟʘʧʦʤʠʥʘʝʪ ʚʩʝ çʧʦʩʪʦʷʥʥʳʝè ʬʦʨʤʳ, 

ʟʘʚʠʩʷʱʠʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʩʪʦʷʥʥʳʭ ʬʦʨʤ ʠʣʠ 

ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʧʝʨʝʤʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʧʘʤʷʪʠ.  

 

 
 

ʈʠʩ.4. ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʚʦʣʦʢʥʘ: A ʠ B ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʘ ʧʦʣʠʤʝʨʘ  

(ʚʥʝʰʥʠʡ ʠ ʚʥʫʪʨʝʥʥʠʡ ʢʦʤʧʦʥʝʥʪʳ) ʚ ʧʦʣʦʤ ʚʦʣʦʢʥʝ b-ʢʦʤʧʦʥʝʥʪʘ. 

 

ɺʦʣʦʢʥʦ ʩ ʩʝʨʧʦʚʠʜʥʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ (ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ ʚʳʰʝ), ʯʪʦʙʳ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʝʨʧʦʚʠʜʥʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʦʪʢʨʳʚʘʣʦʩʴ, ʦʙʨʘʟʫʷ ʢʘʥʘʣ ʚ ʚʦʣʦʢʥʝ ʢʘʢ çʧʦʩʪʦʷʥʥʫʶ 

ʬʦʨʤʫè, ʢʦʪʦʨʳʡ ʟʘʢʨʳʚʘʝʪʩʷ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʣʷ ʠʤʠʪʘʮʠʠ ʟʘʢʨʳʪʦʛʦ ʧʦʣʦʛʦ ʚʦʣʦʢʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʣʦʢʥʦ ʥʘʧʦʤʠʥʘʝʪ ʧʦʣʦʝ ʚʦʣʦʢʥʦ, ʘ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʥʦ ʨʘʩʢʨʳʚʘʝʪʩʷ, ʦʙʨʘʟʫʷ ʢʘʥʘʣ ʚ ʚʦʣʦʢʥʝ. 

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʧʨʠʤʝʥʝʥʠʷ ʪʢʘʥʠ ʩ ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ ʷʚʣʷʝʪʩʷ çʨʫʙʘʰʢʘ ʜʣʷ 

ʣʝʥʠʚʳʭèʄʘʫʨʦʊʘʣʠʘʥʠ (MauroTaliani), ʜʠʟʘʡʥʝʨʘ ʠʪʘʣʴʷʥʩʢʦʛʦ ʜʦʤʘ CorpoNove [6]. ɽʛʦ ʚʥʠʤʘʥʠʝ 

ʧʨʠʚʣʝʢʣʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʣʦʞʠʣʠ ʥʘʯʘʣʦ ʨʘʟʨʘʙʦʪʢʘʤ ʫʤʥʦʡ ʪʢʘʥʠ ʠ ʧʦʩʪʨʦʝʥʠʶ çʞʠʚʳʭè 

ʢʦʥʩʪʨʫʢʮʠʡ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʥʦʛʦʩʣʦʡʥʦʡ ʦʜʝʞʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʟʘʡʥʝʨʊʘʣʠʘʥʠ ʩʦʟʜʘʣ çʨʫʙʘʰʢʫ ʜʣʷ 

ʣʝʥʠʚʳʭèçOricalco». ʉʦʩʪʘʚ ʪʢʘʥʠ ʠʜʝʥʪʠʯʝʥ ʩʢʘʬʘʥʜʨʫ ʢʦʩʤʦʥʘʚʪʘ (ʚ ʥʝʛʦ ʚʭʦʜʠʪ ʥʠʢʝʣʴ, ʪʠʪʘʥ, ʥʝʡʣʦʥ) 

ʠ ʢ ʪʦʤʫ ʞʝ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ïʧʘʤʷʪʴʶ ʬʦʨʤʳ (ʈʠʩ.5).  

ʕʪʘ ʨʫʙʘʰʢʘ ʥʝ ʤʥʝʪʩʷ ʧʨʠ ʜʦʣʛʦʤ ʭʨʘʥʝʥʠʠ ʚ ʭʘʦʪʠʯʝʩʢʦʤ ʚʠʜʝ. ɺ ʣʶʙʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʦʥʘ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʦʶ ʬʦʨʤʫ ʯʝʨʝʟ 30 ʩʝʢʫʥʜ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʫʢʘʚʘ ʩʦʨʦʯʢʠ 

ʟʘ ʩʯʠʪʘʥʥʳʝ ʩʝʢʫʥʜʳ ʧʦʜʥʠʤʘʶʪʩʷ ʦʪ ʟʘʧʷʩʪʴʷ ʜʦ ʣʦʢʪʷ. ɸ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʠʥʘ ʨʫʢʘʚʘ 

ʧʨʠʭʦʜʠʪ ʚ ʠʟʥʘʯʘʣʴʥʳʡ ʚʠʜ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʛʜʘ ʦʢʨʫʞʘʶʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʠʥʘʝʪ ʧʨʝʚʳʰʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ, ʨʫʙʘʰʢʘ ʥʘʯʠʥʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ çʦʭʣʘʞʜʘʪʴè ʩʚʦʝʛʦ ʭʦʟʷʠʥʘ. ʊʘʣʠʘʥʠʩʦʟʜʘʣ 

ʢʦʥʩʪʨʫʢʮʠʶ ʦʜʝʞʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʝʣʘ ʝʝ ʦʙʣʘʜʘʪʝʣʷ. ɼʠʟʘʡʥʝʨ ʩʧʨʦʝʢʪʠʨʦʚʘʣ ʩʚʦʶ ʨʫʙʘʰʢʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʦʪʘ ʥʘ ʪʝʣʝ 

ʯʝʣʦʚʝʢʘ ʠʟʜʝʣʠʝ ʤʝʥʷʝʪ ʩʚʦʠ ʦʯʝʨʪʘʥʠʷ. ʀʪʘʣʴʷʥʩʢʠʡ ʜʠʟʘʡʥʝʨ ʙʳʣ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ, ʢʪʦ ʧʨʦʝʢʪʠʨʦʚʘʣ 

ʪʢʘʥʴ ʩ ʪʘʢʠʤʠ ʞʝʩʚʦʡʩʪʚʘʤʠ. ʂʦʥʩʪʨʫʢʪʦʨʳ ʪʢʘʥʝʡ ʝʱʝ ʜʦ ʊʘʣʠʘʥʠʧʳʪʘʣʠʩʴʩʦʟʜʘʪʴ ʙʶʩʪʛʘʣʴʪʝʨʳ ʠʟ 

ʧʦʜʦʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʢʦʤʤʝʨʯʝʩʢʠʡ ʨʠʩʢ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʙʝʣʴʷ, 
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ʧʨʠʦʩʪʘʥʦʚʠʣ ʠʭ ʧʦʠʩʢʠ. ʄʘʫʨʦʊʘʣʠʘʥʠ ʚʳʧʫʩʪʠʣ ʦʧʳʪʥʫʶ ʧʘʨʪʠʶ ʩʚʦʠʭ ʠʟʜʝʣʠʡ: ʠʟʚʝʩʪʥʦ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ 200 ʪʘʢʠʭ ʨʫʙʘʰʝʢ. ʇʦʢʘ ʚʩʝ ʦʥʠ ï ʩʝʨʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʮʚʝʪʘ.  

 

 
 

ʈʠʩ.5. Mauro Taliani. ʈʫʙʘʰʢʘ«Oricalco» 

 

 

ʈʘʟʨʘʙʦʪʢʝ ʫʤʥʳʭ ʪʢʘʥʝʡ ʫʜʝʣʷʝʪʩʷʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʊʢʘʥʠ ʩ ʵʬʬʝʢʪʦʤ 

ʧʘʤʷʪʠ ʩʦʟʜʘʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʨʘʟʥʳʤʠ ʬʠʨʤʘʤʠ. ʅʘʧʨʠʤʝʨ, ʷʧʦʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʟʜʘʣʠ 

ʤʘʪʝʨʠʘʣ çmemory». ʕʪʘ çʫʤʥʘʷè ʪʢʘʥʴ ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʘʤʷʪʠ ʦ ʤʝʭʘʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʝʝ, 

ʦʥʘ ʩʦʭʨʘʥʷʝʪ ʟʘʫʪʶʞʝʥʥʳʝ ʩʢʣʘʜʢʠ ʙʝʟ ʬʠʢʩʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ, ʘ ʜʣʷ ʠʩʯʝʟʥʦʚʝʥʠʷ ʟʘʣʦʤʦʚ ʥʘ ʶʙʢʝ ʝʝ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʨʘʩʧʨʘʚʠʪʴ.ɽʩʣʠ ʧʝʨʚʳʝ ʧʦʣʦʪʥʘ çʫʤʥʦʡè ʪʢʘʥʠ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʚ ʗʧʦʥʠʠ, ʪʦ ʩʝʡʯʘʩ 

ʣʠʜʝʨʘʤʠ ʧʦ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʪʘʣʠ ʂʠʪʘʡ ʠ ʖʞʥʘʷ ʂʦʨʝʷ. ʂʨʦʤʝ ʪʦʛʦ,ʇʨʦʬʝʩʩʦʨ ʍʚʘʥʏʝʦʣʉʦʥʛ ʠʟ 

ɼʝʧʘʨʪʘʤʝʥʪʘ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷʠ ʠʥʞʝʥʝʨʠʠ ʠ ʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ ʥʝʜʘʚʥʦ ʠʟʦʙʨʝʣʠ ʪʠʧ ʪʢʘʥʠ, 

ʩʦʪʢʘʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ RRAM (ʨʝʟʠʩʪʠʚʥʘʷ ʧʘʤʷʪʴ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʜʦʩʪʫʧʦʤ). ʅʦʚʘʷ 

ʪʢʘʥʴ ʩ ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʠ ʝʝ ʤʦʞʥʦ ʥʦʩʠʪʴ ʢʘʢ ʦʙʳʯʥʫʶ ʦʜʝʞʜʫ. 

ʇʨʦʬʝʩʩʦʨ ʠ ʝʛʦ ʢʦʤʘʥʜʘ ʠʟ ʉʝʫʣʴʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʠʪʴ, ʧʦʢʨʳʪʫʶ 

ʘʣʶʤʠʥʠʝʤ ʠ ʫʛʣʝʨʦʜʥʳʤ ʚʦʣʦʢʥʦʤ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʧʣʝʩʪʠ ʪʢʘʥʴ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʜʝʠ, ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʭʦʜʥʦʝ ʩʳʨʴʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʢʘʥʝʡ ʩ ʵʬʬʝʢʪʦʤ 

ʧʘʤʷʪʠ ʤʥʦʛʦʦʙʨʘʟʥʳ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʫʩʢʦʨʝʥʥʦʛʦ ʨʠʪʤʘ ʞʠʟʥʠ, ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʢʘʥʷʭʨʘʟʚʠʪʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʠʭ ʪʢʘʥʝʡ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. ʄʦʩʢʘʣʶʢ ʆ. ɸ. 
Scientific supervisor: associate professor, PhD, Moskalyuk O.A. 
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DESIGNING THE INFRASTRUCTURE OF AN ONLINE STORE FOR THE SALE OF MOBILE 
APPLICATIONS AND SOFTWARE 

 
The study of existing online trading platforms for the sale of mobile applications and software is carried out in 

order to identify the most preferred functions and services for designing the infrastructure of your own online 

store. 

Keywords: online store, software, mobile applications, Steam online store, online platforms. 

 

ɺʚʝʜʝʥʠʝ 

ʉʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ IT-ʪʝʭʥʦʣʦʛʠʠ ʩʧʨʦʚʦʮʠʨʦʚʘʣʠ ʧʝʨʝʭʦʜ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʥʣʘʡʥ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɹʫʤʘʞʥʦʝ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʵʣʝʢʪʨʦʥʥʦʝ. ɺʩʸ ʯʘʱʝ ʥʘ ʫʣʠʮʘʭ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ 

ʙʘʥʥʝʨʳ, ʦʙʫʯʝʥʠʝ ʧʝʨʝʭʦʜʠʪ ʥʘ ʦʥʣʘʡʥ ʬʦʨʤʘʪ, ʜʘʞʝ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʩʝʢʪʦʨ ʧʝʨʝʰʸʣ ʦʪ ʦʙʳʯʥʳʭ ʠʛʨ 

ʥʘ ʫʣʠʮʝ ʚ ʦʥʣʘʡʥ ʧʦʩʠʜʝʣʢʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʦʙʱʝʩʪʚʝ ʧʦʣʫʯʠʣʠ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʳ, ʛʣʦʙʘʣʴʥʳʝ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʪʦʨʛʦʚʳʝ ʧʣʦʱʘʜʢʠ. ɸʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʪʝʤʘ 

çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʧʦ ʧʨʦʜʘʞʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷè.  

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ  

ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ (ʘʥʛʣ. online shop ʠʣʠ e-shop) ð ʩʘʡʪ, ʪʦʨʛʫʶʱʠʡ ʪʦʚʘʨʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʝʪʠ ʠʥʪʝʨʥʝʪ. ʇʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʥʣʘʡʥ, ʚ ʩʚʦʸʤ ʙʨʘʫʟʝʨʝ ʠʣʠ ʯʝʨʝʟ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʘʢʘʟ ʥʘ ʧʦʢʫʧʢʫ, ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʦʧʣʘʪʳ ʠ ʜʦʩʪʘʚʢʠ ʟʘʢʘʟʘ, ʦʧʣʘʪʠʪʴ ʟʘʢʘʟ. ʇʨʠ ʵʪʦʤ 

ʧʨʦʜʘʞʘ ʪʦʚʘʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʠ ʦʥʘ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʧʨʦʜʘʚʘʝʤʳʝ ʪʦʚʘʨʳ. 

ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʧʦ ʧʨʦʜʘʞʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪ 

ʧʦʢʫʧʘʪʝʣʷʤ (ʧʦʣʴʟʦʚʘʪʝʣʷʤ) ʨʘʟʣʠʯʥʳʡ ʩʦʬʪ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ɺ ʥʝʛʦ ʚʭʦʜʠʪ: ʩʠʩʪʝʤʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ) (ʦʧʝʨʘʮʠʦʥʥr ʝ ʩʠʩʪʝʤʳ, ʘʥʪʠʚʠʨʫʩʳ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʜʨ.), 
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ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʇʆ (ʧʘʢʝʪʳ ʠ ʩʨʝʜʳ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʮʝʥʘʨʥʳʝ ʷʟʳʢʠ), ʧʨʠʢʣʘʜʥʦʝ ʇʆ 

(ʛʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ, ʦʬʠʩʥʳʝ ʧʘʢʝʪʳ, ʤʫʟʳʢʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ).   

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. 

- ʆʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. 

- ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪ ʩʘʡʪʘ ʠ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

ɸʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʧʦʟʚʦʣʠʪ ʥʘʤ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʜʦʩʪʦʠʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚ ʩʚʦʶ ʨʘʟʨʘʙʦʪʢʫ. ʅʝʜʦʩʪʘʪʢʠ ʵʪʠʭ ʩʘʡʪʦʚ ʪʘʢ ʞʝ 

ʤʦʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʂʘʢ ʧʨʠʤʝʨ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ 

ʪʦʨʛʦʚʳʝ ʠʥʪʝʨʥʝʪ-ʧʣʦʱʘʜʢʠ: Steam, Epic, Origin, Google play, App store, AppGallery. Adobe, Microsoft. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʧʦ ʧʨʦʜʘʞʝ ʠʛʨ çSteam». 

 

 
 

ʈʠʩ. 1 ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ Steam 

 

ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ Steam ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʝʡ ʠʥʪʝʨʥʝʪ-ʧʣʦʱʘʜʢʦʡ ʧʦ ʧʨʦʜʘʞʝ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʠʛʨ. ʇʨʠ ʦʪʢʨʳʪʠʠ ʩʘʡʪʘ ʤʘʛʘʟʠʥʘ ʧʝʨʝʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦʷʚʣʷʝʪʩʷ ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ, ʥʘ ʢʦʪʦʨʦʡ 

ʨʘʟʤʝʱʝʥʘ ʦʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʩʪʨʘʥʠʮʳ ʟʘʥʠʤʘʶʪ ʜʚʘ ʙʣʦʢʘ: ʧʦʧʫʣʷʨʥʳʝ ʠ 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʠʛʨʳ, ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʈʘʟʜʝʣ ʧʦʧʫʣʷʨʥʳʭ ʠ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʠʛʨ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ 11 ʥʘʠʙʦʣʝʝ ʧʦʢʫʧʘʝʤʳʭ ʟʘ ʥʝʜʝʣʶ ʠʛʨ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ, ʯʝʤ ʦʙʱʝʩʪʚʦ ʠʥʪʝʨʝʩʫʝʪʩ ̫ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ. ʈʘʟʜʝʣ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʙʦʣʴʰʦʡ ʩʧʠʩʦʢ ʠʛʨ ʩ ʢʨʘʪʢʦʩʨʦʯʥʦʡ 

ʩʢʠʜʢʦʡ. ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʩʘʡʪʘ ʨʘʩʧʦʣʦʞʝʥʦ ʦʩʥʦʚʥʦʝ ʤʝʥʶ ʩʝʨʚʠʩʦʚ ʩʘʡʪʘ, ʚ ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ 

ʢʘʪʝʛʦʨʠʷ ʠʛʨ, ʧʦʠʩʢ ʧʦ ʞʘʥʨʫ, ʩʧʠʩʦʢ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʦʜʘʨʦʯʥʳʝ ʢʘʨʪʳ. 

ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʤʘʛʘʟʠʥʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶ. ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ 

ʘʢʢʘʫʥʪʘ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʫʜʦʙʥʳʡ ʜʣʷ ʩʝʙʷ ʩʧʦʩʦʙ ʧʦʢʫʧʢʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ï ʵʪʦ ʧʦʧʦʣʥʝʥʠʝ ʜʝʥʝʞʥʦʛʦ ʩʯʝʪʘ. ʄʦʞʥʦ ʧʨʦʩʪʦ ʢʫʧʠʪʴ ʠʥʪʝʨʝʩʫʶʱʫʶ ʠʛʨʦʚʫʶ 

ʧʨʦʛʨʘʤʤʫ ʦʧʣʘʪʦʡ ʙʘʥʢʦʚʩʢʦʡ ʢʘʨʪʦʡ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʤ ʢʦʰʝʣʴʢʦʤ. ɼʘʥʥʘʷ ʠʛʨʘ ʦʩʪʘʸʪʩʷ ʥʘʚʩʝʛʜʘ ʥʘ 

ʘʢʢʘʫʥʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʝʸ ʥʘ ʣʶʙʦʤ ʢʦʣʠʯʝʩʪʚʝ ʇʂ. 

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʚʳʙʦʨ ʫʜʦʙʥʦʛʦ ʜʣʷ ʩʝʙʷ ʩʧʦʩʦʙʘ ʦʧʣʘʪʳ ʠ ʧʦʢʫʧʢʠ; 

- ʫʜʦʙʥʦʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ; 

- ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʜʠʟʘʡʥ; 

- ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʩʩʦʨʪʠʤʝʥʪʘ; 

- ʠʤʝʝʪʩʷ ʩʧʠʩʦʢ ʦʪʣʦʞʝʥʥʳʭ ʪʦʚʘʨʦʚ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʚʨʘʪʘ ʩʨʝʜʩʪʚ ʚ ʪʝʯʝʥʠʠ ʜʚʫʭ ʥʝʜʝʣʴ. 
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ʅʝʜʦʩʪʘʪʢʠ: 

- ʩʠʣʴʥʘʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ; 

- ʥʝʢʦʪʦʨʳʝ ʢʘʪʝʛʦʨʠʠ ʥʝʧʦʥʷʪʥʳ ʜʣʷ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʩʣʦʞʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ; 

- ʤʝʜʣʝʥʥʘʷ ʩʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ; 

- ʜʦʣʛʠʝ ʟʘʛʨʫʟʢʠ; 

- ʜʦʣʛʦʝ ʠʟʫʯʝʥʠʝ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʨʘʙʦʪʳ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʩʪʘʣʴʥʳʝ ʩʘʡʪʳ, ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ, ʤʳ ʚʳʷʚʠʣʠ ʜʣʷ ʩʝʙʷ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʙʦʪʳ ʥʘʰʝʛʦ ʠʥʪʝʨʥʝʪ ï ʤʘʛʘʟʠʥʘ, ʵʪʦ:  

- ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦ ʪʦʚʘʨʘʭ, ʦ ʟʘʢʘʟʘʭ, ʢʣʠʝʥʪʳ, ʧʦʩʪʘʚʱʠʢʠ, ʨʘʟʨʘʙʦʪʯʠʢʠ, ʩʦʪʨʫʜʥʠʢʘʭ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ; 

- ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ; 

- ʩʚʷʟʴ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ; 

- ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʰʝʛʦ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʩʣʝʜʫʶʱʠʝ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ: Tilda, WordPress, Joomla, MODX. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ 

ʧʣʘʪʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ. 1 ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʣʘʪʬʦʨʤ 

 

ʂʨʠʪʝʨʠʠ ʩʨʘʚʥʝʥʠʷ Tilda  WordPress Joomla MODX  

ɻʦʪʦʚʳʝ ʰʘʙʣʦʥʳ + + + - 

ɹʝʩʧʣʘʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

- + + + 

ɹʝʟʦʧʘʩʥʦʩʪʴ + + + - 

ɼʦʩʪʫʧʥʦʩʪʴ + + + + 

ʇʨʦʩʪʦʪʘ ʚ ʦʩʚʦʝʥʠʠ + - - + 

ʅʘʩʪʨʘʠʚʘʝʤʳʡ 

ʠʥʪʝʨʬʝʡʩ  

+ - - + 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʶʩʦʚ ʧʦʣʫʯʠʣʘ ʧʨʦʛʨʘʤʤʘ Tilda. 

Tilda ï ʤʦʜʫʣʴʥʳʡ ʠ ʢʦʤʧʦʥʝʥʪʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʦʚ. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 2. ɺ ʥʝʛʦ ʟʘʣʦʞʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ, ʢʘʢ ʜʠʟʘʡʥʝʨʩʢʠʭ, ʪʘʢ 

ʠ ʪʝʭʥʠʯʝʩʢʠʭ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʩʘʡʪ ʥʘ ʜʘʥʥʦʡ CMS ʥʝ ʪʨʝʙʫʝʪʩʷ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʝ. ɺ 

ʙʠʙʣʠʦʪʝʢʝ ʢʦʥʩʪʨʫʢʪʦʨʘ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 400 ʛʦʪʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ ʯʠʩʣʦ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʸʪ.  

 

 
 

ʈʠʩ. 2 ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʩʘʡʪʘ çTilda» 
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ʇʨʝʠʤʫʱʝʩʪʚʘ Tilda: 

- ʇʨʦʩʪʦʪʘ ʚ ʨʘʟʨʘʙʦʪʢʝ; 

- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

- ʣʸʛʢʦʩʪʴ ʚ ʧʦʥʠʤʘʥʠʠ; 

- ʛʠʙʢʘʷ ʥʘʩʪʨʦʡʢʘ ʜʠʟʘʡʥʘ; 

- ʠʥʪʝʛʨʘʮʠʷ ʩ ʨʘʟʥʳʤʠ ʩʝʨʚʠʩʘʤʠ; 

- ʵʢʩʧʦʨʪ ʧʨʦʝʢʪʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʭʦʩʪʠʥʛʝ. 

ʅʝʜʦʩʪʘʪʢʠ Tilda: 

- ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ; 

- ʥʝʪ ʨʝʰʝʥʠʡ ʧʦʜ ʦʩʦʙʳʝ ʟʘʜʘʯʠ; 

- ʦʧʳʪʥʦʤʫ ʨʘʟʨʘʙʦʪʯʠʢʫ ʩʣʦʞʥʦ ʠʟʤʝʥʷʪʴ ʧʨʦʝʢʪ. 

 

ɿʘʢʣʶʯʝʥʠʝ  

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ ʧʦ ʧʨʦʜʘʞʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʬʫʥʢʮʠʠ ʜʣʷ 

ʨʘʙʦʪʳ ʥʘʰʝʛʦ ʩʘʡʪʘ. ʊʘʢ ʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʣʘʪʬʦʨʤ, ʥʘ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʘʥʥʳʡ ʩʘʡʪ ʠ ʚʳʙʨʘʥʘ ʣʫʯʰʘʷ ʜʣʷ ʵʪʦʛʦ ï Tilda.   

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  

1.  Steam: IT-ʧʦʨʪʘʣ / ʉʧʙ. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http:// steampowered.com (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 11.04.2022) 

2. Expertplus: IT-ʧʦʨʪʘʣ / ʉʧʙ. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.expertplus.ru/information/stati/22/ (ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 11.04.2022) 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʚʝʩʪʚʫʝʪʩʷ ʦ ʪʦʤ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦ ʩʧʣʘʥʠʨʦʚʘʥʥʳʝ ʩʮʝʥʘʨʠʠ ʦʩʚʝʱʝʥʠʷ ʤʦʛʫʪ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʣʶʙʦʝ ʧʦʤʝʱʝʥʠʝ. ɽʱʝ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ, ʧʣʘʥʠʨʫʷ ʦʩʚʝʱʝʥʠʝ, ʤʦʞʥʦ 

ʙʳʣʦ ʚʳʙʠʨʘʪʴ ʠʟ ʥʝʤʥʦʛʠʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʘʨʠʘʥʪʦʚ: ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ. ɺʩʝ ʙʳʣʦ ʚʧʦʣʥʝ ʧʨʦʩʪʦ, ʷʩʥʦ ʠ ʩʪʝʨʝʦʪʠʧʥʦ. ɺ ʦʩʥʦʚʥʦʤ ʚʩʝ ʩʚʦʜʠʣʦʩʴ ʢ ʪʦʤʫ, ʯʪʦ 

ʜʠʟʘʡʥʝʨ ʧʦʜʙʠʨʘʣ ʧʦʜʭʦʜʷʱʠʡ ʧʦ ʮʚʝʪʫ ʠ ʩʪʠʣʠʩʪʠʢʝ ʘʙʘʞʫʨ. ɺʩʝ ʠʟʤʝʥʠʣʠ ʩʚʝʪʦʜʠʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʉ ʠʭ ʧʦʷʚʣʝʥʠʝʤ ʥʘʩʪʫʧʠʣʘ ʥʦʚʘʷ ʵʨʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʩʚʝʱʝʥʠʷ ï ɻ ʨʘ ʩʚʝʪʦʜʠʟʘʡʥʘ. ʅʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʟʥʠʢʣʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʠ ʫ ʜʝʢʦʨʘʪʦʨʦʚ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʩʚʝʱʝʥʠʷ ʩʪʘʣʦ 

ʪʘʢʠʤ ʞʝ ʟʥʘʯʠʤʳʤ ʵʪʘʧʦʤ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʣʘʥʠʨʦʚʢʘ ʠ ʨʘʩʩʪʘʥʦʚʢʘ ʤʝʙʝʣʠ ʚ ʧʨʦʝʢʪʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʉʮʝʥʘʨʠʠ ʦʩʚʝʱʝʥʠʷ, ʩʚʝʪʦʜʠʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʚʝʪʦʜʠʟʘʡʥ, ʦʩʚʝʪʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʩʚʝʱʝʥʠʷ. 
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LIGHTING DESIGN IN A MODERN INTERIOR 
 
This article describes how well-planned lighting scenarios can transform almost any room. More recently, when 

planning lighting, it was possible to choose from a few classic options: lamps with a different number of 

incandescent lamps. Everything was quite simple, clear and stereotypical. Basically, it all came down to the fact 

that the designer selected a lampshade suitable in color and style. LED technology has changed everything. With 

their appearance, a new era of electric lighting has come ï the era of lighting design. Lighting manufacturers and 

decorators have new opportunities. Lighting design has become as important a stage as, for example, the layout 

and placement of furniture in the project. 

Keywords ï Lighting scenarios, LED technologies, LED design, lighting devices, lighting design. 

 

ɿʥʘʯʝʥʠʝ ʦʩʚʝʱʝʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʣʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʇʨʘʚʠʣʴʥʦ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʩʧʦʩʦʙʥʦ ʚʠʟʫʘʣʴʥʦ ʠʟʤʝʥʷʪʴ ʦʙʲʸʤ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʠ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʯʘʩʪʴ. ʅʝʧʨʘʚʠʣʴʥʦʝ ʞʝ ʦʩʚʝʱʝʥʠʝ ʤʦʞʝʪ ʫʥʠʯʪʦʞʠʪʴ ʥʘ ʢʦʨʥʶ ʚʩʶ 

ʠʜʝʶ ʜʠʟʘʡʥʝʨʘ. [2] 

      ʉʚʝʪʦʚʦʡ ʜʠʟʘʡʥ ð ʠʩʢʫʩʩʪʚʦ ʨʫʢʦʚʦʜʠʪʴ ʩʚʝʪʦʤ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ɿʘʜʘʯʘ ʩʚʝʪʦʚʦʛʦ ʜʠʟʘʡʥʝʨʘ ð 

ʩʦʟʜʘʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ ʠ ʢʦʤʬʦʨʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʫʯʝʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, 

ʚʟʚʝʩʠʪʴ ʚʣʠʷʥʠʝ ʥʘ ʵʤʦʮʠʠ ʠ ʥʘʩʪʨʦʝʥʠʝ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʠʩʢʫʩʩʪʚʦ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʘʫʯʥʦʤ ʦʩʤʳʩʣʝʥʠʠ 

ʬʠʟʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʚʝʪʘ, ʧʨʠʥʮʠʧʘʭ ʫʩʪʨʦʡʩʪʚʘ ʠ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ. ɺ ʨʘʙʦʪʝ ʩʚʝʪʦʚʦʡ 

ʜʠʟʘʡʥ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 3 ʧʫʥʢʪʘ: ʵʩʪʝʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ, ʵʨʛʦʥʦʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ3' 2022 

54 

1. ʕʩʪʝʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ. ʀʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʚʣʠʷʶʪ ʥʘ ʦʙʲʝʢʪ, ʜʝʣʘʷ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, 

ʧʦʜʯʝʨʢʠʚʘʶʪ ʜʦʩʪʦʠʥʩʪʚʘ, ʦʨʠʛʠʥʘʣʴʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʠ ʜʠʟʘʡʥʝʨʩʢʠʝ ʨʝʰʝʥʠʷ. ɼʣʷ ʯʝʣʦʚʝʢʘ ʚʘʞʥʦ, 

ʯʪʦʙʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʩʚʝʱʝʥʠʝ ʙʳʣʦ ʢʦʤʬʦʨʪʥʳʤ, ʩʦʟʜʘʚʘʣʦ ʥʘʩʪʨʦʝʥʠʝ, ʤʦʪʠʚʠʨʦʚʘʣʦ ʢ ʨʘʙʦʪʝ. 

2. ʕʨʛʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʉʚʝʪʦʚʦʝ ʨʝʰʝʥʠʝ ʜʦʣʞʥʦ ʧʦʟʠʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʯʝʣʦʚʝʢʘ: 

ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʧʨʘʚʠʣʴʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʟʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʭʦʨʦʰʦ ʚʣʠʷʪʴ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʥʝ ʚʳʟʳʚʘʷ ʜʠʩʢʦʤʬʦʨʪ ʠ ʫʪʦʤʣʷʝʤʦʩʪʴ. 

3. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʩʚʝʱʝʥʠʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠʟʙʳʪʦʯʥʳʤ ʠʣʠ ʙʝʩʧʦʣʝʟʥʳʤ. ɼʣʷ ʣʶʙʦʛʦ 

ʚʠʜʘ ʨʘʙʦʪʳ ʠʤʝʝʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʥʦʨʤʘʪʠʚʳ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʠ ʨʝʢʦʤʝʥʜʫʝʤʳʡ 

ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʠʷ. [2] 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʳʡ ʩʚʝʪʦʚʦʡ ʜʠʟʘʡʥ ð ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ. ɼʦ 20 ʚʝʢʘ 

ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʯʝʣʦʚʝʢʘ ʙʳʣʠ ʣʠʰʴ ʩʦʣʥʝʯʥʳʡ, ʣʫʥʥʳʡ ʠ ʩʚʝʪ ʦʛʥʷ. ʀ ʵʪʦ ʥʝ ʧʦʤʝʰʘʣʦ ʩʦʟʜʘʪʴ 

ʫʜʠʚʠʪʝʣʴʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʜʠʟʘʡʥʘ ʠʥʪʝʨʴʝʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʜʠʟʘʡʥʝʨʦʚ ʦʯʝʥʴ 

ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʩʚʝʪʦʚʳʭ ʧʨʠʙʦʨʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʣʶʙʳʭ ʚʦʧʨʦʩʦʚ ʠ ʟʘʜʘʯ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʠʟʘʡʥʝʨʳ ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʪʴ ʫʜʠʚʠʪʝʣʴʥʳʝ ʠʣʣʶʟʠʠ, ʠʟʤʝʥʷʪʴ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʮʝʣʦʤ, ʫʩʠʣʠʪʴ ʠ ʧʦʜʯʝʨʢʥʫʪʴ ʜʝʪʘʣʠ (ʈʠʩ.1). ʆʥʠ ʟʘʙʦʪʷʪʩʷ ʦ ʢʨʘʩʦʪʝ ʠ ʩʪʠʣʝ ʠʥʪʝʨʴʝʨʦʚ ʠ ʵʢʩʪʝʨʴʝʨʦʚ, 

ʫʯʠʪʳʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʦʚ. [1] 

 

ʈʠʩ. 1 ʆʩʚʝʱʝʥʠʝ ʚ ʠʥʪʝʨʴʝʨʝ 

 

ʉʚʝʪ ʚ ʠʥʪʝʨʴʝʨʝ ʥʝʚʦʟʤʦʞʥʦ ʠʟʣʦʞʠʪʴ ʙʝʟ ʧʨʦʜʫʤʘʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʚʝʱʝʥʠʷ. ʇʦʪʦʢ ʩʚʝʪʘ 

ʬʦʨʤʠʨʫʝʪ ʚʠʟʫʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʦʙʩʪʘʥʦʚʢʠ ʧʦʤʝʱʝʥʠʷ. ʉʦʯʝʪʘʷ ʩʚʝʪʦʚʳʝ ʧʦʪʦʢʠ ʨʘʟʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ ʟʨʠʪʝʣʴʥʦ çʨʘʟʜʚʠʥʫʪʴè ʩʪʝʥʳ, ʧʦʜʥʷʪʴ ʧʦʪʦʣʦʢ, ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʙʲʝʤ. ʀʤʝʝʪʩʷ ʪʨʠ ʪʠʧʘ ʩʚʝʪʦʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʈʠʩ.2): 

- ʇʨʷʤʦʡ ʩʚʝʪ. ʉʚʝʪʦʚʦʡ ʧʦʪʦʢ ʠʩʭʦʜʠʪ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ ʠ ʥʘʮʝʣʝʥ ʩʪʨʦʛʦ ʥʘ ʥʝʦʙʭʦʜʠʤʳʡ ʫʯʘʩʪʦʢ. 
ʏʘʱʝ ʚʩʝʛʦ ʧʨʷʤʦʡ ʩʚʝʪ ð ʚʝʨʭʥʠʡ. ʅʘʧʨʠʤʝʨ, ʣʶʩʪʨʘ ʥʘ ʧʦʪʦʣʢʝ ʠʣʠ ʧʦʜʚʝʩʥʦʡ ʩʚʝʪʠʣʴʥʠʢ. 

ʅʘʧʨʘʚʣʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʩʚʦʡʩʪʚʝʥʥʦ ʜʣʷ ʩʧʦʪʦʚ, ʙʨʘ, ʪʦʨʰʝʨʦʚ. ɻʣʘʚʥʦʝ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ 

ʧʦʚʝʨʥʫʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʦʨʦʥʫ. 

- ʈʘʩʩʝʷʥʥʳʡ ʩʚʝʪ. ʕʪʦ ʤʷʛʢʘʷ ʠ ʨʘʚʥʦʤʝʨʥʘʷ ʧʦʜʩʚʝʪʢʘ. ɼʘʥʥʳʡ ʩʚʝʪ ʥʝʷʨʢʠʡ, ʥʝ ʨʝʜʢʦ ʜʘʞʝ 
ʧʨʠʛʣʫʰʝʥʥʳʡ, ʧʦʵʪʦʤʫ ʧʦʤʦʛʘʝʪ ʦʪʜʦʭʥʫʪʴ ʠ ʩʦʟʜʘʝʪ ʚ ʠʥʪʝʨʴʝʨʝ ʘʪʤʦʩʬʝʨʫ ʫʤʠʨʦʪʚʦʨʝʥʥʦʩʪʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʶʩʪʨʳ, ʧʦʪʦʣʦʯʥʳʝ ʚʩʪʨʦʝʥʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ, 

ʥʘʩʪʝʥʥʳʝ ʙʨʘ. ɺ ʧʨʦʝʢʪʘʭ ʜʠʟʘʡʥʝʨʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦʜʩʚʝʪʢʫ ʥʘʚʝʩʥʦʡ ʤʝʙʝʣʠ, ʧʣʠʥʪʫʩʦʚ, ʢʘʨʥʠʟʦʚ, 

ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʝʥʪʳ. ʈʘʩʩʝʷʥʥʳʡ ʩʚʝʪ ʚ ʠʥʪʝʨʴʝʨʝ ʨʘʩʰʠʨʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘ ʫʩʠʣʠʪʴ ʜʘʥʥʳʡ ʵʬʬʝʢʪ 

ʧʦʤʦʛʘʶʪ ʟʝʨʢʘʣʴʥʳʝ ʠ ʛʣʷʥʮʝʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

- ʆʪʨʘʞʝʥʥʳʡ ʩʚʝʪ. ʆʥ ʤʷʛʢʠʡ ʠ ʢʦʤʬʦʨʪʥʳʡ ʜʣʷ ʛʣʘʟ ʚʘʨʠʘʥʪ ʦʩʚʝʱʝʥʠʷ. ʆʥ ʥʝ ʥʘʮʝʣʝʥ ʥʘ 
ʦʧʨʝʜʝʣʸʥʥʳʝ ʦʙʲʝʢʪʳ ʠʣʠ ʟʦʥʳ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚ ʢʦʤʥʘʪʝ. ʆʪʨʘʞʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʩʦʟʜʘʶʪ 

ʩ ʧʦʤʦʱʴʶ ʩʦʯʝʪʘʥʠʷ ʥʘʩʪʝʥʥʳʭ, ʧʦʪʦʣʦʯʥʳʭ ʠ ʥʘʧʦʣʴʥʳʭ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ʉʚʝʪʦʚʳʝ ʣʫʯʠ 

ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʚʝʪʘ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʫʶ ʧʦʧʘʜʘʶʪ. [5] 
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ʈʠʩ. 2 ʊʠʧʳ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʠʥʪʝʨʴʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʜʚʫʭ ʚʠʜʦʚ: 

1. ɽʩʪʝʩʪʚʝʥʥʦʝ. ʕʪʦ ʦʩʚʝʱʝʥʠʝ, ʢʦʪʦʨʦʝ, ʧʦʧʘʜʘʝʪ ʚ ʧʦʤʝʱʝʥʠʝ ʯʝʨʝʟ ʦʢʥʘ. ɼʥʝʚʥʦʡ ʩʚʝʪ, 

ʢʦʪʦʨʳʡ ʩʦʟʜʘʸʪʩʷ ʩʦʣʥʮʝʤ ʠʣʠ ʣʫʥʦʡ. 

2. ʀʩʢʫʩʩʪʚʝʥʥʦʝ. ʕʪʦ ʚʩʝ ʪʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʝʥʥʳʝ ʚʥʫʪʨʠ ʜʦʤʘ. ʀʭ 

ʨʘʟʤʝʱʝʥʠʝ ʧʦʤʦʛʘʝʪ ʚʝʨʥʦ ʦʬʦʨʤʠʪʴ ʠʥʪʝʨʴʝʨ ʠ ʞʠʟʥʴ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚ ʬʠʟʠʯʝʩʢʦʤ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʩʤʳʩʣʝ. 

ʅʝʩʦʤʥʝʥʥʦ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʦʩʚʝʱʝʥʠʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ, ʥʦ ʦʥ ʦʪʣʠʯʘʝʪʩʷ 

ʥʝʧʦʩʪʦʷʥʩʪʚʦʤ. ʉʦʣʥʝʯʥʳʡ ʩʚʝʪ ʩʦʜʝʨʞʠʪ ʧʦʣʝʟʥʳʡ ʜʣʷ ʢʦʩʪʝʡ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʚʠʪʘʤʠʥ D, 

ʘʥʪʠʙʠʦʪʠʢʠ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʠʝ ʚʝʱʝʩʪʚʘ. ɼʘʞʝ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʦʨʤʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʪʦʨʳʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʢʘʞʜʳʡ ʜʝʥʴ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʩʦʣʥʝʯʥʦʤʫ 

ʩʚʝʪʫ ʚ ʧʦʤʝʱʝʥʠʝ. ʅʝ ʦʩʪʘʝʪʩʷ ʩʦʤʥʝʥʠʡ ʚ ʪʦʤ, ʢʘʢʦʚʘ ʥʘʩʪʦʷʱʘʷ ʨʦʣʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚ 

ʠʥʪʝʨʴʝʨʝ. ʅʦ ʠʟ-ʟʘ ʥʝʧʦʩʪʦʷʥʩʪʚʘ ʦʙʝʩʧʝʯʠʪʴ ʦʩʚʝʱʝʥʠʝ ʚ ʧʦʤʝʱʝʥʠʠ ʥʝʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʢʘʞʜʳʡ ʜʦʤ ʠʣʠ ʢʚʘʨʪʠʨʘ ʥʫʞʜʘʶʪʩʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʠʙʦʨʘʭ. 

[3] 

ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʦʩʚʝʱʝʥʠʷ. ʆʥʠ ʜʘʶʪ ʤʘʢʩʠʤʫʤ ʩʚʝʪʘ. ʀ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʣʦʢʘʣʴʥʳʝ 

ʩʚʝʪʠʣʴʥʠʢʠ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʫʶʪ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʦʩʚʝʱʝʥʠʷ (ʈʠʩ.3). 

ʊʠʧʳ ʩʚʝʪʠʣʴʥʠʢʦʚ: 

1. ʃʶʩʪʨʳ 

2. ʇʦʜʚʝʩʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ 

3. ʅʘʢʣʘʜʥʳʝ ʧʦʪʦʣʦʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʦʙʱʝʛʦ ʦʩʚʝʱʝʥʠʷ 

4. ʅʘʢʣʘʜʥʳʝ ʪʦʯʝʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ 

5. ɺʩʪʨʘʠʚʘʝʤʳʝ ʪʦʯʝʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ (ʩʧʦʪʳ) 

6. ʊʨʝʢʦʚʳʝ ʩʚʝʪʠʣʴʥʠʢʠ 

7. ɹʨʘ 
8. ʊʦʨʰʝʨʳ 

9. ʅʘʩʪʦʣʴʥʳʝ ʣʘʤʧʳ 

10. ɼʝʢʦʨʘʪʠʚʥʦʝ ʦʩʚʝʱʝʥʠʝ ï ʚʩʪʨʦʝʥʥʘʷ ʩʚʝʪʦʜʠʦʜʥʘʷ ʧʦʜʩʚʝʪʢʘ, ʧʨʘʟʜʥʠʯʥʦʝ ʦʩʚʝʱʝʥʠʝ, 

ʛʠʨʣʷʥʜʳ. [6] 
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ʈʠʩ.3 ʊʠʧʳ ʩʚʝʪʠʣʴʥʠʢʦʚ: 1- ʣʶʩʪʨʳ; 2 - ʧʦʜʚʝʩʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ; 3 - ʥʘʢʣʘʜʥʳʝ ʧʦʪʦʣʦʯʥʳʝ 

ʩʚʝʪʠʣʴʥʠʢʠ ʦʙʱʝʛʦ ʦʩʚʝʱʝʥʠʷ; 4 - ʥʘʢʣʘʜʥʳʝ ʪʦʯʝʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ; 5 - ʚʩʪʨʘʠʚʘʝʤʳʝ ʪʦʯʝʯʥʳʝ 

ʩʚʝʪʠʣʴʥʠʢʠ (ʩʧʦʪʳ); 6 - ʪʨʝʢʦʚʳʝ ʩʚʝʪʠʣʴʥʠʢʠ; 7 - ʙʨʘ; 8 - ʪʦʨʰʝʨʳ; 9 - ʥʘʩʪʦʣʴʥʳʝ ʣʘʤʧʳ; 10 - 

ʜʝʢʦʨʘʪʠʚʥʦʝ ʦʩʚʝʱʝʥʠʝ ï ʚʩʪʨʦʝʥʥʘʷ ʩʚʝʪʦʜʠʦʜʥʘʷ ʧʦʜʩʚʝʪʢʘ, ʧʨʘʟʜʥʠʯʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʛʠʨʣʷʥʜʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʚʝʱʝʥʠʝ ʤʦʞʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ, ʚʠʜʠʤʦʩʪʴ, ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʘʩʪʨʦʝʥʠʝ ʠ ʘʪʤʦʩʬʝʨʫ, ʵʩʪʝʪʠʯʝʩʢʦʝ ʤʥʝʥʠʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʌʫʥʢʮʠʦʥʠʨʫʶʪ ʦʙʱʠʝ ʩʦʚʝʪʳ ʠ ʧʨʘʚʠʣʘ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʩʚʝʪʠʣʴʥʠʢʦʚ. ʅʦ ʙʦʣʝʝ ʣʫʯʰʝ ʚʩʝʛʦ ʚʳʙʠʨʘʪʴ 

ʩʚʝʪʠʣʴʥʠʢʠ, ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʩʪʠʣʷ ʠʥʪʝʨʴʝʨʘ ʠ ʥʫʞʜ ʯʝʣʦʚʝʢʘ.  

ʆʩʥʦʚʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʃʶʩʪʨʘ ï ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʧʦʜʚʝʩʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʝʩʪʝʥʝʚʦʛʦ 

ʦʩʚʝʱʝʥʠʷ.  

ʃʶʩʪʨʘ ï ʮʝʥʪʨʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʠʥʪʝʨʴʝʨʘ. ʆʥʘ ʤʦʞʝʪ ʩʪʘʪʴ ʘʢʮʝʥʪʦʤ ʚ ʠʥʪʝʨʴʝʨʝ, ʧʨʝʜʩʪʘʚʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʦʥʫ, ʚʳʩʪʫʧʠʪʴ ʚ ʨʦʣʠ ʛʣʘʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʩʚʝʱʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʦʥʘ ʦʪʣʠʯʥʦ ʚʧʠʰʝʪʩʷ 

ʥʘʜ ʞʫʨʥʘʣʴʥʳʤ ʩʪʦʣʠʢʦʤ ʚ ʛʦʩʪʠʥʦʡ ʠ ʩʪʘʥʝʪ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʟʦʥʳ ʦʪʜʳʭʘ 

(ʈʠʩ.4). ʀʤʝʝʪʩʷ ʧʨʘʚʜʘ ʠ ʤʠʥʫʩ: ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʩʪʘʥʦʚʢʠ ʤʝʙʝʣʠ ʦʛʨʘʥʠʯʝʥʘ ʪʝʤ, ʯʪʦ ʣʶʩʪʨʘ ʦʨʛʘʥʠʟʫʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʢʨʫʛ ʩʝʙʷ. ʃʶʩʪʨʦʡ ʧʨʠʥʷʪʦ ʧʦʜʯʝʨʢʠʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʵʪʦʤʫ ʝʛʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʦ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʣʶʩʪʨʳ ʚʳʰʝ ʚʳʪʷʥʫʪʳ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʥʠʭ ʥʫʞʥʳ ʚʳʩʦʢʠʝ 

ʧʦʪʦʣʢʠ. ʃʶʩʪʨʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʠʣʷʭ ʙʳʚʘʶʪ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ, ʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ. ɺʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʤʥʦʛʠʤ ʘʩʧʝʢʪʘʤ ʦʪ ʩʠʪʫʘʮʠʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʙʦʣʝʝ 2,2 ʤ. ʦʪ ʧʦʣʘ, ʯʪʦʙʳ ʥʝ 

ʟʘʜʝʚʘʪʴ ʛʦʣʦʚʦʡ ʠʣʠ ʨʫʢʘʤʠ. ʆʜʥʘʢʦ, ʝʩʣʠ ʣʶʩʪʨʘ ʚʠʩʠʪ ʥʘʜ ʞʫʨʥʘʣʴʥʳʤ ʩʪʦʣʠʢʦʤ ʚ ʛʦʩʪʠʥʦʡ, ʨʘʟʫʤʥʦ 

ʩʜʝʣʘʪʴ ʥʠʞʝ. ʆʜʥʘ ʣʶʩʪʨʘ ʧʦ ʮʝʥʪʨʫ ʢʦʤʥʘʪʳ ʥʝ ʨʝʰʠʪ ʚʦʧʨʦʩ ʦʩʚʝʱʝʥʠʷ. ʕʪʦ ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ, 

ʢʦʪʦʨʳʡ ʜʘʸʪ ʤʥʦʞʝʩʪʚʦ ʩʚʝʪʘ, ʥʦ ʩ ʥʝʡ ʦʜʥʦʡ ʫʛʣʳ ʙʫʜʫʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʪʝʥʠ. ʇʦʵʪʦʤʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʥʝʦʙʭʦʜʠʤʳ.  

 [6] 
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ʈʠʩ. 4 ʇʨʠʤʝʨ ʣʶʩʪʨʳ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʠ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʴʝʨʝ 

 

ʊʦʯʝʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ (ʩʧʦʪʳ) ï ʥʝʙʦʣʴʰʠʝ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʥʘʧʨʘʚʣʝʥʥʳʤ ʩʚʝʪʦʤ, ʠʤʝʶʱʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ ʠ ʨʘʜʠʫʩ ʦʩʚʝʱʝʥʥʦʩʪʠ. 

ɺʠʜʳ ʧʦʪʦʣʦʯʥʳʭ ʪʦʯʝʯʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ: 

- ʚʩʪʨʘʠʚʘʝʤʳʝ ʩʧʦʪʳ 

- ʥʘʢʣʘʜʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ 

- ʪʨʝʢʦʚʳʝ ʩʠʩʪʝʤʳ 

ʆʩʦʙʝʥʥʦʩʪʴ ʩʚʝʪʠʣʴʥʠʢʦʚ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʢʘʢ ʦʩʥʦʚʥʦʝ ʦʩʚʝʱʝʥʠʝ ʠ ʢʘʢ 

ʘʢʮʝʥʪʥʦʝ. ɻʣʘʚʥʦʝ ï ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʣʘʤʧʫ. ʃʘʤʧʳ ʙʳʚʘʶʪ ʩ ʨʘʟʥʳʤ ʫʛʣʦʤ ʨʘʩʩʝʠʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʫ ʦʙʳʯʥʦʡ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʫʛʦʣ ʨʘʩʩʝʠʚʘʥʠʷ ʨʘʚʝʥ 360 ʛʨʘʜʫʩʦʚ, ʪ.ʝ. ʦʥʘ ʩʚʝʪʠʪ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ ʠ ʜʘʝʪ 

ʦʙʱʠʡ ʟʘʣʠʚʘʶʱʠʡ ʩʚʝʪ. ʋ ʛʘʣʦʛʝʥʥʳʭ ʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ ʜʣʷ ʪʦʯʝʯʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ ʮʦʢʦʣʝʤ GU10 

ʠ GU5.3 ʙʦʣʝʝ ʫʟʢʠʡ ʫʛʦʣ. ʏʘʱʝ ʚʩʝʛʦ ʦʥ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 20 ʜʦ 150 ʛʨʘʜʫʩʦʚ. ɼʠʘʧʘʟʦʥ ʦʪ 20 ʜʦ 40 ʧʦʜʦʡʜʝʪ 

ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʧʦʜʩʚʝʪʢʠ ʢʘʨʪʠʥʳ ʠʣʠ ʵʣʝʤʝʥʪʦʚ ʜʝʢʦʨʘ. ɼʣʷ ʦʩʥʦʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʫʞʝʥ ʫʛʦʣ ʙʦʣʝʝ 60 

ʛʨʘʜʫʩʦʚ. ʊʦʯʝʯʥʳʝ ʠ ʪʨʝʢʦʚʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʫʤʝʩʪʥʳ ʧʦʯʪʠ ʚ ʣʶʙʦʤ ʠʥʪʝʨʴʝʨʝ, ʙʫʜʴ ʪʦ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʢʣʘʩʩʠʢʠ, ʣʦʬʪ ʠʣʠ ʤʠʥʠʤʘʣʠʟʤ (ʈʠʩ.5). ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʠʭ ʩʦʚʩʝʤ ʥʝʟʘʤʝʪʥʳʤʠ ʠʣʠ, ʥʘʦʙʦʨʦʪ, 

ʘʢʮʝʥʪʥʳʤʠ. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʪʠʣʴʥʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ 

ʨʘʩʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʠʤʝʥʥʦ ʥʫʞʥʦ ʩʚʝʪʠʣʴʥʠʢʦʚ ʠ ʥʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʥʠ ʜʦʣʞʥʳ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʝʯʥʳʤʠ ʩʚʝʪʠʣʴʥʠʢʘʤʠ ʜʝʣʘʶʪ ʥʝ ʙʦʣʝʝ 1,5 ʤ. [6] 
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ʈʠʩ.5 ʇʨʠʤʝʨ ʪʦʯʝʯʥʳʭ ʠ ʪʨʝʢʦʚʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʴʝʨʝ 

 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʣʶʩʪʨʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʚʳʩʦʢʦʤ ʙʦʣʴʰʦʤ ʧʦʤʝʱʝʥʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʩʚʝʱʝʥʠʷ. ʊʦʯʝʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʧʦʜʦʡʜʫʪ ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʩ ʥʠʟʢʠʤʠ 

ʧʦʪʦʣʢʘʤʠ, ʧʦʤʝʱʝʥʠʡ ʩ ʯʘʩʪʳʤʠ ʧʝʨʝʩʪʘʥʦʚʢʘʤʠ, ʜʣʷ ʘʢʮʝʥʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ʅʘʩʪʝʥʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ï ʠʩʪʦʯʥʠʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʤʦʥʪʠʨʫʝʤʳʝ ʚ ʩʪʝʥʫ ʠʣʠ ʥʘ ʩʪʝʥʫ. 

ɹʳʚʘʶʪ ʜʚʫʭ ʪʠʧʦʚ - ʚʩʪʨʘʠʚʘʝʤʳʝ ʠʣʠ ʥʘʢʣʘʜʥʳʝ (ʈʠʩ.6).  

ʅʘʢʣʘʜʥʳʝ ʙʨʘ ʙʳʚʘʶʪ ʨʘʟʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ: 

1. ʈʦʞʢʦʚʳʝ. ʅʘʠʙʦʣʝʝ ʧʨʠʚʳʯʥʳʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ ʙʨʘ. 

2. ʉʪʝʥʦʚʳʝ (ʧʦʚʝʨʭʥʦʩʪʥʳʝ). ʋʤʝʩʪʥʳ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦʤʝʱʝʥʠʝ ʫʟʢʦʝ, ʯʪʦʙʳ ʥʝ ʤʝʰʘʣʦ 
ʧʨʦʭʦʜʫ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʨʠʜʦʨʘʭ ʠ ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʢʘʭ. 

3. ʇʦʜʩʚʝʪʢʘ ʜʣʷ ʢʘʨʪʠʥ. 

4. ʉʪʘʮʠʦʥʘʨʥʳʝ. ɹʨʘ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʮʝʥʘʨʠʝʚ, ʦʩʚʝʱʘʶʪ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ 
ʧʦʣʦʞʝʥʠʠ. 

5. ʈʝʛʫʣʠʨʫʝʤʳʝ. ʂʦʥʩʪʨʫʢʮʠʷ ʪʘʢʠʭ ʙʨʘ ʠʤʝʝʪ ʧʦʜʚʠʞʥʳʝ ʵʣʝʤʝʥʪʳ, ʫʧʨʘʚʣʷʷ ʢʦʪʦʨʳʤʠ, ʤʦʞʥʦ 
ʤʝʥʷʪʴ ʦʩʚʝʱʝʥʠʝ. 

6. ʉ ʦʪʨʘʞʝʥʥʳʤ ʩʚʝʪʦʤ. ʊʘʢʠʝ ʙʨʘ ʜʘʶʪ ʤʷʛʢʠʡ, ʣʝʛʢʠʡ ʩʚʝʪ. ʏʘʱʝ ʚʩʝʛʦ ʩ ʦʪʨʘʞʝʥʥʳʤ ʩʚʝʪʦʤ 

ʚʩʪʨʝʯʘʶʪʩʷ ʩʪʝʥʦʚʳʝ ʙʨʘ. 

7. ʉ ʥʘʧʨʘʚʣʝʥʥʳʤ ʩʚʝʪʦʤ. [7] 

 
ʈʠʩ.6 ʊʠʧʳ ʥʘʩʪʝʥʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ: 1- ʨʦʞʢʦʚʳʝ; 2 ï ʩʪʝʥʦʚʳʝ (ʧʦʚʝʨʭʥʦʩʪʥʳʝ); 3 ï ʧʦʜʩʚʝʪʢʘ ʜʣʷ 

ʢʘʨʪʠʥ; 4 - ʩʪʘʮʠʦʥʘʨʥʳʝ; 5 - ʨʝʛʫʣʠʨʫʝʤʳʝ; 6 ï ʩ ʦʪʨʘʞʝʥʥʳʤ ʩʚʝʪʦʤ; 7 ï ʩ ʥʘʧʨʘʚʣʝʥʥʳʤ ʩʚʝʪʦʤ 

     ɺʠʜ ʙʨʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʪʠʣʠʩʪʠʢʠ ʠʥʪʝʨʴʝʨʘ ʠ ʥʘʟʥʘʯʝʥʠʷ. ʅʘʩʪʝʥʥʳʝ ʙʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʢʨʝʧʝʞʝʡ. ɺ ʪʘʢʠʭ ʩʚʝʪʠʣʴʥʠʢʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʘʤʧʳ ʨʘʟʥʳʭ 

ʪʠʧʦʚ: ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ, ʛʘʣʦʛʝʥʥʳʝ, ʩʚʝʪʦʜʠʦʜʥʳʝ, ʥʘʢʘʣʠʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʥʘ ʩʪʝʥʫ 

ʨʘʟʣʠʯʘʶʪʩʷ ʤʥʦʛʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʬʦʨʤʦʡ, ʮʚʝʪʦʤ, ʬʘʢʪʫʨʦʡ, ʛʘʙʘʨʠʪʘʤʠ, ʥʘʟʥʘʯʝʥʠʝʤ (ʈʠʩ.7). [7] 
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ʈʠʩ. 7 ʇʨʠʤʝʨ ʥʘʩʪʝʥʥʳʭ ʠ ʧʦʜʚʝʩʥʳʭ ʙʨʘ ʚ ʠʥʪʝʨʴʝʨʝ 

 

ɺ ʤʦʢʨʳʭ ʟʦʥʘʭ ʪʘʢʞʝ ʢʨʦʤʝ ʦʙʱʝʛʦ ʦʩʚʝʱʝʥʠʷ ʥʦʨʤʘʣʴʥʦ ʠʤʝʪʴ ʧʦʜʩʚʝʪʢʫ ʟʝʨʢʘʣʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʙʨʘ ʠʣʠ ʧʦʜʩʚʝʪʢʘ, ʚʤʦʥʪʠʨʦʚʘʥʥʘʷ ʚ ʟʝʨʢʘʣʦ (ʈʠʩ.8). ɻʣʘʚʥʦʝ ʝʝ ʥʘʟʥʘʯʝʥʠʝ ï ʩʚʝʪʠʪʴ ʥʘ ʣʠʮʦ, ʥʝ ʩʦʟʜʘʚʘʷ 

ʧʘʜʘʶʱʠʭ ʪʝʥʝʡ. ʇʦʵʪʦʤʫ ʭʦʨʦʰʦ, ʝʩʣʠ ʙʨʘ ʙʫʜʝʪ ʩ ʦʙʱʠʤ ʟʘʣʠʚʘʶʱʠʤ ʩʚʝʪʦʤ ʠʣʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʚʦʨʦʪʘ ʧʣʘʬʦʥʘ. ʇʨʠ ʚʳʙʦʨʝ ʩʚʝʪʠʣʴʥʠʢʦʚ ʚʦ ʚʣʘʞʥʳʝ ʧʦʤʝʱʝʥʠʷ ʥʫʞʥʦ ʪʘʢʞʝ ʩʤʦʪʨʝʪʴ ʥʘ ʩʪʝʧʝʥʴ 

ʟʘʱʠʪʳ ʦʪ ʚʣʘʛʠ. ʆʙʦʟʥʘʯʘʝʪʩʷ ʦʥ ʪʘʢ IP44, ʛʜʝ ʧʝʨʚʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʱʠʪʘ ʦʪ ʚʚʝʜʝʥʠʷ ʪʚʝʨʜʳʭ 

ʧʨʝʜʤʝʪʦʚ ʠ ʧʳʣʠ ʧʦ ʰʢʘʣʝ ʦʪ 0-6, ʚʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʦʪ ʚʣʘʛʠ ʧʦ ʰʢʘʣʝ ʦʪ 0 ʜʦ 

8. [7] 

 

 
ʈʠʩ. 8 ʇʨʠʤʝʨ ʥʘʩʪʝʥʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ ʚʦ ʚʣʘʞʥʳʭ ʧʦʤʝʱʝʥʠʷʭ 

ʅʠʰʠ ʚ ʧʦʤʝʱʝʥʠʷʭ ï ʜʘʣʝʢʦ ʥʝ ʥʳʥʝʰʥʝʝ ʠʟʦʙʨʝʪʝʥʠʝ. ʆʥʠ ʦʙʥʘʨʫʞʠʣʠ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʱʝ 

ʪʳʩʷʯʠ ʣʝʪ ʥʘʟʘʜ. ʀʭ ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʝʡ ʙʳʣʦ ʜʝʢʦʨʘʪʠʚʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʩʪʝʥ. ɽʩʣʠ ʚ ʩʪʝʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʨʘʟʥʳʝ ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʫ ʫʛʣʫʙʣʝʥʠʝ, ʪʦ ʵʪʦ ʧʨʠʜʘʝʪ ʞʠʣʦʤʫ ʧʦʤʝʱʝʥʠʶ ʵʣʝʛʘʥʪʥʦʩʪʴ. ɸ ʧʦʜʩʚʝʪʢʘ ʚ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ3' 2022 

60 

ʥʠʰʘʭ ʦʙʨʘʟʫʝʪ ʦʨʠʛʠʥʘʣʴʥʫʶ ʦʙʲʝʤʥʫʶ ʢʘʨʪʠʥʢʫ, ʢʦʪʦʨʘʷ ʚ ʵʪʦʤ ʤʝʩʪʝ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʦʩʚʝʱʝʥʠʷ 

(ʈʠʩ.9). [7] 

 
ʈʠʩ. 9 ʇʦʜʩʚʝʪʢʘ ʥʠʰ 

 

ʊʦʨʰʝʨʳ ʠ ʥʘʩʪʦʣʴʥʳʝ ʣʘʤʧʳ. ɼʘʥʥʳʡ ʩʚʝʪʠʣʴʥʠʢʠ ʤʦʛʫʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʩʚʦʝʡ ʥʝʙʝʜʥʦʡ 

ʠʩʪʦʨʠʝʡ, ʥʦ ʠ ʫʩʪʦʡʯʠʚʦʡ ʧʦʟʠʮʠʝʡ ʚ ʩʧʠʩʢʝ ʥʘʩʫʱʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠʥʪʝʨʴʝʨʘ. ʌʨʘʥʮʫʟʩʢʦʝ ʩʣʦʚʦ çforcheè 

ʧʝʨʝʚʦʜʠʪʩʷ, ʢʘʢ çʬʘʢʝʣè. ʄʝʥʷʷʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʦʣʝʪʠʡ, ʪʦʨʰʝʨʳ ʧʨʦʜʦʣʞʘʶʪ ʩʚʦʶ 

ʞʠʟʥʴ ʚ 21-ʤ ʚʝʢʝ (ʈʠʩ.10). ʀ, ʥʝʚʟʠʨʘʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ, ʠ ʜʠʟʘʡʥʝʨʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ 

ʪʦʨʰʝʨʘ ʦʩʪʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ - ʦʩʚʝʱʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘʧʦʣʥʷʷ ʝʛʦ ʤʷʛʢʠʤ ʠ ʫʶʪʥʳʤ ʩʚʝʪʦʤ. [6] 

 

 
ʈʠʩ. 10 ʇʨʠʤʝʥʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʦʨʰʝʨʘ ʚ ʠʥʪʝʨʴʝʨʝ 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚ ʠʥʪʝʨʴʝʨʝ: 

- ʉʦʚʨʝʤʝʥʥʦʝ, ʟʥʘʯʠʪ ʩʚʝʪʦʜʠʦʜʥʦʝ.  

- ʈʘʟʥʦʩʪʦʨʦʥʥʠʡ ʬʫʥʢʮʠʦʥʘʣ ï ʨʘʥʴʰʝ ʪʦʣʴʢʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ, ʘ ʩʝʡʯʘʩ ʪʦ ʞʝ ʧʣʶʩ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʨʝʛʫʣʠʨʦʚʢʘ ʷʨʢʦʩʪʠ ʠ ʮʚʝʪʘ, ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʵʬʬʝʢʪʦʚ. 

- ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ï ʫʤʥʳʡ ʜʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʩʦ ʩʤʘʨʪʬʦʥʘ, ʥʘʩʪʨʦʡʢʘ ʧʨʦʛʨʘʤʤ. 

- ɺʦ ʛʣʘʚʫ ʫʛʣʘ ʩʪʘʚʠʪʩʷ ʢʘʯʝʩʪʚʦ ʩʚʝʪʘ. 

- ɻʘʨʤʦʥʠʯʥʦʝ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʚʝʪʠʣʴʥʠʢʦʚ ʚ ʦʜʥʦʤ ʧʦʤʝʱʝʥʠʠ ï ʪʨʝʢʦʚʳʭ, 

ʪʦʯʝʯʥʳʭ, ʧʦʜʚʝʩʥʳʭ, ʥʘʢʣʘʜʥʳʭ ʠ ʪ.ʧ. [1] 

ʆʩʚʝʱʝʥʠʝ ʚ ʠʥʪʝʨʴʝʨʝ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʥʪʝʨʴʝʨʘ. ʉ ʧʦʤʦʱʴʶ ʩʚʝʪʘ ʚ 

ʠʥʪʝʨʴʝʨʝ ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʜʝʪʘʣʷʭ, ʤʝʥʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʧʨʝʪʚʦʨʷʪʴ 

ʚ ʞʠʟʥʴ ʦʪʚʘʞʥʳʝ ʨʝʰʝʥʠʷ. ʉʚʝʪʣʘʷ ʘʪʤʦʩʬʝʨʘ ʢʦʤʥʘʪʳ ʠ ʙʣʘʛʦʜʘʪʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ð 

ʟʘʩʣʫʛʘ ʵʬʬʝʢʪʠʚʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʤʦʜʥʦ ʠ ʫʜʦʙʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʩʚʝʪʦʚʳʝ ʩʮʝʥʘʨʠʠ. ʕʪʦ ʩʪʘʣʦ ʚʝʨʦʷʪʥʳʤ ʙʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʫʢʦʚʦʜʠʪʴ 
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ʦʩʚʝʱʝʥʠʝʤ, ʥʘʩʪʨʘʠʚʘʪʴ ʨʘʟʥʳʝ ʩʮʝʥʘʨʠʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʠʣʠ ʪʨʝʙʫʝʤʳʭ ʫʩʣʦʚʠʡ. ʇʣʘʥʠʨʦʚʢʘ 

ʦʩʚʝʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʤʳʤ ʵʪʘʧʦʤ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʠʥʪʝʨʴʝʨʘ. ʆʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʠ ʩʪʠʣʴʥʫʶ ʘʪʤʦʩʬʝʨʫ.[1] 

ʉʚʝʪʦʚʦʡ ʜʠʟʘʡʥ, ʢʘʢ ʠ ʘʨʭʠʪʝʢʪʫʨʘ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʥʠ ʠʩʢʫʩʩʪʚʦʤ, ʥʠ ʥʘʫʢʦʡ, 

ʘ ʩʢʦʨʝʝ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʥʠʭ ʦʪʨʘʩʣʴʶ. ɺ ʠʥʪʝʨʴʝʨʥʦʤ ʦʩʚʝʱʝʥʠʠ ʧʦʷʚʠʣʦʩʴ ʤʘʩʩʘ ʥʦʚʠʥʦʢ, ʠʟʦʙʨʝʪʝʥʦ 

ʥʝʤʘʣʦ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʚʝʪʠʣʴʥʠʢʦʚ. ʊʦʯʝʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ, ʥʘʧʦʣʴʥʳʝ ʪʦʨʰʝʨʳ, ʙʨʘ - ʚ ʠʥʪʝʨʴʝʨʝ 

ʩʳʛʨʘʣʠ ʫʞʝ, ʢʘʞʝʪʩʷ, ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʨʦʣʠ. ʅʦ ʪʘʢʞʝ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʩʮʝʥʘʨʠʝʚ. ɼʣʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʢʚʘʨʪʠʨʳ ʥʦʚʳʝ ʨʝʰʝʥʠʷ ʩʪʘʥʫʪ ʥʝʧʨʦʩʪʦ çʥʦʚʳʤ ʩʣʦʚʦʤ ʜʠʟʘʡʥʘè, ʥʦ, ʛʣʘʚʥʦʝ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʳʭʦʜʦʤ ʚ ʫʩʣʦʚʠʷʭ ʪʦʪʘʣʴʥʦʡ ʥʝʭʚʘʪʢʠ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʤʝʨʳ ʧʨʦʝʢʪʦʚ ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʘʤʧʫʩʦʚ, ʢʦʪʦʨʳʝ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ 

ʦʙʱʫʶ ʪʠʧʦʣʦʛʠʶ ʟʜʘʥʠʡ ʠ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʢʘʤʧʫʩʦʚ ʙʫʜʫʱʝʛʦ. ʇʣʘʥʠʨʦʚʢʫ ʢʘʤʧʫʩʘ 

ʦʧʨʝʜʝʣʷʶʪ ʦʞʠʜʘʝʤʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʝʩʪʫ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʵʧʦʭʝ.  ɼʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʘ ʢʣʶʯʝʚʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ï ʧʦʟʥʘʥʠʝʤ (ʥʘʢʦʧʣʝʥʠʝʤ ʦʧʳʪʘ), 

ʦʙʱʝʥʠʝʤ (ʩʦʙʨʘʥʠʷʤʠ ʠ ʦʙʤʝʥʦʤ ʦʧʳʪʦʤ) ʠ ʪʚʦʨʯʝʩʪʚʦʤ (ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʝʤ ʵʪʦʛʦ ʦʧʳʪʘ).   

ʊʝʨʨʠʪʦʨʠʷ ʩ ʝʜʠʥʳʤ ʜʠʟʘʡʥ-ʢʦʜʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʤʧʫʩʘ, 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʠ ʧʦʣʥʦʤʫ ʫʩʚʦʝʥʠʶ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʠʟʫʘʣʴʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ð ʢʘʤʧʫʩ, ʠʥʩʪʠʪʫʪ, ʢʦʨʧʫʩ, ʦʙʫʯʝʥʠʝ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʝʩʪʫ, ʧʣʘʥ. 
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DESIGN FOR STUDENT CAMPUSES IN XX-XXI CENTURIES 
 

The article discusses examples of student campus projects, which largely influence the general typology of 

buildings and planning solutions for the campuses of the future. The layout of the campus is determined by the 

expected activity, the place identity and historical era. The activities of teachers and students are determined by 

key needs - knowledge (accumulation of experience), communication (meetings and exchange of experience) and 

creativity (practical application of this experience). The territory with a single design code, corresponding to the 

campus activities favors a deeper and more complete assimilation of students' knowledge, promotes visual 

communication. 

Keywords ð campus, institute, building, education, place identity, layout 

 
ʉʪʫʜʝʥʯʝʩʢʠʝ ʢʘʤʧʫʩʳ - (ʦʪ ʣʘʪ. campus çʧʦʣʝ, ʦʪʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦè) ð ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʡ 

(ʠʥʩʪʠʪʫʪʩʢʠʡ, ʩʪʫʜʝʥʯʝʩʢʠʡ) ʛʦʨʦʜʦʢ. ɼʣʷ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʥʳ 2 ʚʠʜʘ ʩʪʫʜʝʥʯʝʩʢʠʭ ʛʦʨʦʜʢʦʚ: 1) ʤʝʩʪʘ 

ʦʙʫʯʝʥʠʷ (ʫʯʝʙʥʳʝ ʢʦʨʧʫʩʘ) ʠ ʧʨʦʞʠʚʘʥʠʷ (ʦʙʱʝʞʠʪʠʷ) ʨʘʩʩʨʝʜʦʪʦʯʝʥʳ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ; 2) ʨʘʟʤʝʱʝʥʠʝ ʢʦʨʧʫʩʦʚ ʥʘ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʗʨʯʘʡʰʠʤʠ ʧʨʠʤʝʨʘʤʠ ʷʚʣʷʶʪʩʷ 

ʄʝʞʚʫʟʦʚʩʢʠʡ ʩʪʫʜʝʥʯʝʩʢʠʡ ʛʦʨʦʜʦʢ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ ʈɻɸʋ ʄʉʍɸ ʚ ʄʦʩʢʚʝ. ʂʘʤʧʫʩʳ, ʩʪʨʦʷʱʠʝʩʷ 

ʧʦ çʟʘʧʘʜʥʦʤʫ ʪʠʧʫè ʥʘ ʩʦʙʩʪʚʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʦʣʴʢʦ ʥʝʜʘʚʥʦ ʥʘʯʘʣʠ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʪʴʩʷ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ (ʀʥʥʦʧʦʣʠʩ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʜʨ.).  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʩʦʟʜʘʪʴ ʦʧʦʨʥʳʝ ʩʭʝʤʳ ʟʦʥʠʨʦʚʘʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʢʦʨʧʫʩʦʚ ʢʘʤʧʫʩʦʚ. 

ɿʘʜʘʯʠ - ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʝʢʪʳ XX-XXI ʚʚ., ʦʧʨʝʜʝʣʠʪʴ ʪʠʧʦʣʦʛʠʶ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʦʙʦʟʥʘʯʠʪʴ ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ ʧʨʠʪʷʞʝʥʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʩʤʳʩʣʦʚʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʧʣʘʥʠʨʦʚʦʢ ʟʘʨʫʙʝʞʥʳʭ ʢʘʤʧʫʩʦʚ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʝʝ ʚ ʈʦʩʩʠʠ. ʂʘʤʧʫʩʳ ʷʚʣʷʶʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ 

çʦʙʱʠʥʦʡè, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʴʝʨʳ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʘʢʪʠʢʘ ʚ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʘʭ, ʥʘʣʠʯʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʝʜʠʥʳʤ ʜʠʟʘʡʥ-ʢʦʜʦʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʤʧʫʩʘ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʠ ʧʦʣʥʦʤʫ 

ʫʩʚʦʝʥʠʶ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʠʟʫʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʬʦʨʤʠʨʫʝʪ çʜʫʭ ʤʝʩʪʘè ʫ 

ʙʫʜʫʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʘʞʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʯʝʙʳ ʩʪʫʜʝʥʪʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʛʨʫʧʧʳ ʚʳʧʫʩʢʥʠʢʦʚ ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʢʦʥʪʘʢʪʳ ʩ ʚʫʟʘʤʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʥʮʠʧʦʚ çʨʘʙʦʪʳè ʧʨʦʩʪʨʘʥʩʪʚ ʢʘʤʧʫʩʘ ʠ ʠʭ ʚʥʝʜʨʝʥʠʝ 

ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʩʦʟʜʘʩʪ ʙʦʣʝʝ ʪʝʩʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ 

ʙʠʟʥʝʩʦʤ. 
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ʂʘʤʧʫʩ ʀʣʣʠʥʦʡʩʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʃ. ʄ. ɺʘʥ ʜʝʨ ʈʦʵ. 

ɺ ʦʩʥʦʚʝ ʧʨʦʝʢʪʘ ʘʨʭʠʪʝʢʪʦʨʘ ʃ. ʄ. ʚʘʥ ʜʝʨ ʈʦʵ ʣʝʞʠʪ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʩʝʪʢʘ ʫʣʠʮ ʏʠʢʘʛʦ. ʈʘʟʤʝʨ 

ʩʝʪʢʠ 24ʭ24 ʜʶʡʤʘ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʨʘʟʤʝʨʦʤ ʢʦʤʥʘʪʳ, ʧʦʤʝʱʝʥʠʝʤ ʜʣʷ ʟʘʥʷʪʠʡ, ʯʝʨʪʝʞʥʳʤʠ ʢʦʤʥʘʪʘʤʠ 

ʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʨʘʙʦʪʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʦʞʠʜʘʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʘʤʧʫʩʝ 

(ʨʠʩ. 1). ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʨʦʜʠʣʦ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʠʣʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʘʩʰʠʨʝʥʠʷ ʢʘʤʧʫʩʘ, ʛʜʝ ʤʝʙʝʣʴ ʦʧʨʝʜʝʣʷʣʘ ʨʘʟʤʝʨ ʢʦʤʥʘʪʳ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʩʢʣʘʜʳʚʘʣʘʩʴ ʚ ʨʘʟʤʝʨ ʟʜʘʥʠʷ, 

ʘ ʚʤʝʩʪʝ ʵʪʠ ʟʜʘʥʠʷ ʩʦʟʜʘʚʘʣʠ ʢʘʤʧʫʩ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʝʪʢʘ ʫʣʠʮ ʙʳʣʘ ʪʘʢʞʝ ʚʢʣʶʯʝʥʘ ʚ ʪʝʨʨʠʪʦʨʠʶ 

ʢʘʤʧʫʩʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʝʣʝʥʳʭ ʟʦʥ, ʟʘʩʘʞʝʥʥʳʭ ʜʝʨʝʚʴʷʤʠ ʘʢʘʮʠʠ ʠ ʧʝʰʝʭʦʜʥʳʤʠ ʜʦʨʦʞʢʘʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʩʦ ʟʜʘʥʠʷʤʠ ʠ ʧʨʠʨʦʜʦʡ, ð ʢʦʥʮʝʧʮʠʷ, ʪʘʢʞʝ ʟʘʤʝʯʝʥʥʘʷ ʚ ʜʨʫʛʠʭ 

ʧʨʦʝʢʪʘʭ ʄʠʩʘ, ʪʘʢʠʭ ʢʘʢ ɼʦʤ ʌʘʨʥʩʫʦʨʪ. ʉʪʠʣʴ ʤʦʜʝʨʥʠʟʤ, ʚ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʝʥʳ ʟʜʘʥʠʷ ʢʘʤʧʫʩʘ, 

ʛʘʨʤʦʥʠʨʫʝʪ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʠʥʩʪʠʪʫʪʘ. 

ʇʦʧʝʨʝʯʥʘʷ ʫʣʠʮʘ, ʜʝʣʷʱʘʷ ʪʝʨʨʠʪʦʨʠʶ ʥʘʧʦʧʦʣʘʤ, ʧʨʦʭʦʜʠʪ ʤʝʞʜʫ ʢʦʨʧʫʩʘʤʠ ʩʪʫʜʝʥʯʝʩʢʦʛʦ 

ʩʦʶʟʘ (8) ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ (16), ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʷ ʠʭ ʜʨʫʛ ʜʨʫʛʫ. ɺ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʨʷʜʦʤ ʩ ʰʦʩʩʝ 

ʥʘʭʦʜʷʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ (2-3), ʨʷʜʦʤ ʩ ʥʠʤ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʢʦʨʧʫʩʘ ʠʥʩʪʠʪʫʪʘ ʙʨʦʥʠ (1, 4) ʠ 

ʛʘʟʘ (5-6). ʐʢʦʣʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʜʠʟʘʡʥʘ (7) - ʟʥʘʤʝʥʠʪʳʡ ʂʨʘʫʥ ʭʦʣʣ, ʠʥʩʪʠʪʫʪ ʃʴʶʠʩʘ (11), 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ (12), ʭʠʤʠʠ (13-14) ʠ ʤʝʤʦʨʠʘʣʴʥʳʡ ʟʘʣ (15) ʧʨʠʤʳʢʘʶʪ ʢ ʨʘʡʦʥʥʦʡ ʫʣʠʮʝ, ʪʦʛʜʘ ʢʘʢ 

ʠʥʩʪʠʪʫʪʳ ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʤʝʪʘʣʣʦʚ (9), ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ (10), ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (17) ʠ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ (18-19) ʧʨʠʙʣʠʞʝʥʳ ʢ ʰʦʩʩʝ. ʇʨʘʚʝʝ ʥʘʭʦʜʷʪʩʷ ʩʧʦʨʪʠʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ (20-22). ɺ ʜʘʥʥʦʤ ʢʘʤʧʫʩʝ 

ʚ ʦʙʠʣʠʝ ʟʜʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʪʦʯʝʯʥʦ ʚʢʣʶʯʝʥʳ ʧʦʤʝʱʝʥʠʷ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ, ʧʨʠ 

ʢʘʞʜʦʤ ʢʦʨʧʫʩʝ ʠʤʝʝʪʩʷ ʥʝʙʦʣʴʰʘʷ ʟʝʣʝʥʘʷ ʟʦʥʘ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʢʦʨʧʫʩ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ (12) ʙʳʣ ʩʥʝʩʝʥ, 

ʧʦʷʚʠʣʘʩʴ ʥʦʚʘʷ ʪʦʯʢʘ ʧʨʠʪʷʞʝʥʠʷ ʚʦʟʣʝ ʂʨʘʫʥ-ʭʦʣʣʘ - ʧʘʨʢ ʉʠʛʝʣʴ. ʏʝʨʝʟ ʜʦʨʦʛʫ ʦʪ ʚʭʦʜʥʦʡ ʟʦʥʳ ʫ ʧʘʨʢʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʦʨʧʫʩ ʈʦʫʚ - ʩʪʫʜʝʥʯʝʩʢʦʝ ʦʙʱʝʞʠʪʠʝ (ʧʦʩʪʨʦʝʥʦ ʚ 2003 ʛʦʜʫ) [1]. 

 
ʈʠʩ. 1. ʂʘʤʧʫʩ ʀʣʣʠʥʦʡʩʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ) 

ʂʘʤʧʫʩ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʝʥʪ-ʊʦʤʘʩʘ ʚ ʍʴʶʩʪʦʥʝ, ʌ. ɼʞʦʥʩʦʥ: 
ɺ 1957 ʛʦʜʫ ʘʨʭʠʪʝʢʪʦʨ ʌʠʣʠʧ ɼʞʦʥʩʦʥ ʟʘʚʝʨʰʠʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʢʘʤʧʫʩʘ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʉʝʥʪ-ʊʦʤʘʩʘ ʚ ʍʴʶʩʪʦʥʝ, ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʡ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʚʳʛʣʷʜʠʪ ʢʘʢ ʢʦʧʠʷ 

ʢʘʤʧʫʩʘ ʀʣʣʠʥʦʡʩʢʦʛʦ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʄʠʩ ʚʘʥ ʜʝʨ ʈʦʵ. ɼʞʦʥʩʦʥ ʦʨʛʘʥʠʟʦʚʘʣ ʛʨʫʧʧʫ 

ʟʜʘʥʠʡ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʬʦʨʤʝ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʚʳʪʷʥʫʪʦʛʦ ʦʙʲʝʤʘ ʩ ʚʳʩʪʫʧʘʶʱʠʤʠ ʥʘʨʫʞʫ ʢʦʨʧʫʩʘʤʠ, 

ʢʦʪʦʨʳʡ, ʢʘʢ ʦʥ ʧʨʠʟʥʘʣ, ʙʳʣ ʟʘʜʫʤʘʥ ʩ ʫʯʝʪʦʤ ʧʣʘʥʠʨʦʚʢʠ ʦʢʨʫʞʘʶʱʠʭ ʟʜʘʥʠʡ (ʨʠʩ. 3) [2]. 

ʋʥʠʚʝʨʩʠʪʝʪʫ ʉʝʥʪ-ʊʦʤʘʩʘ ʭʘʨʘʢʪʝʨʥʳ ʜʚʝ ʢʦʥʮʝʧʮʠʠ ʜʠʟʘʡʥʘ: ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʠʣʴ ʠ 

ʤʠʥʠʤʘʣʠʩʪʠʯʝʩʢʘʷ ʵʩʪʝʪʠʢʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʫʨʠʟʤʦʤ. ɸʨʭʠʪʝʢʪʦʨ ʨʝʰʠʣ ʩʜʝʣʘʪʴ ʦʙʰʠʨʥʦʝ ʦʩʪʝʢʣʝʥʠʝ 

ʢʦʨʧʫʩʦʚ ʩ ʦʪʢʨʳʪʦʡ ʠ ʩʚʦʙʦʜʥʦʡ ʟʦʥʦʡ ʧʦʩʝʨʝʜʠʥʝ, ʧʨʠʜʘʚ ʵʪʠʤ ʟʜʘʥʠʷʤ ʥʝʚʝʨʦʷʪʥʫʶ ʚʦʟʜʫʰʥʦʩʪʴ. 

ʇʣʘʥʠʨʦʚʢʘ, ʢʦʪʦʨʫʶ ʦʥ ʨʘʟʨʘʙʦʪʘʣ, ʙʳʣʘ ʧʨʠʟʚʘʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʲʝʜʠʥʝʥʠʶ ʢʦʨʧʫʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʚʫʭʵʪʘʞʥʳʭ ʛʘʣʝʨʝʡ (ʨʠʩ. 2). ɺ ʪʝʯʝʥʠʝ ʜʥʷ ʩʪʫʜʝʥʪʳ ʠ ʨʘʙʦʪʥʠʢʠ ʢʘʤʧʫʩʘ ʠʟ ʛʘʣʝʨʝʡ ʥʘʙʣʶʜʘʶʪ 

ʦʛʨʦʤʥʳʡ ʩʘʜ ʧʦʩʝʨʝʜʠʥʝ, ʧʨʝʨʳʚʘʝʤʳʡ ʣʠʰʴ ʜʚʫʤʷ ʧʦʧʝʨʝʢ ʠʜʫʱʠʤʠ ʜʦʨʦʛʘʤʠ. ʉʘʜ ʩʦʝʜʠʥʷʝʪ ʚʤʝʩʪʝ 

ʜʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʣʠʟʢʠʭ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦ ʩʤʳʩʣʫ ʦʙʲʝʢʪʘ ï ʙʠʙʣʠʦʪʝʢʫ ʠ ʯʘʩʦʚʥʶ. ʀʜʝʷ, 

ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ ʵʪʦʛʦ, ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʨʦʩʪʳʤʠ ʧʦʩʝʪʠʪʝʣʷʤʠ ʢʘʤʧʫʩʘ.  
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ʈʠʩ. 2. ʅʦʚʳʡ ʢʘʤʧʫʩ ʋʥʠʚʝʨʩʠʪʝʪʘ ʉʝʥʪ-ʊʦʤʘʩʘ. ʘ ï ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ: 46 ï ʯʘʩʦʚʥʷ ʉʚ. ɺʘʩʠʣʠʷ;  

11 ï Malloy Hall (ʷʟʳʢʦʚʦʡ ʮʝʥʪʨ); 43 ï Robertson Science Hall (ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʡ ʮʝʥʪʨ);  

20 ï Anderson Hall (ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ); 21 ï Cullen Hall (ʮʝʥʪʨ ʤʫʟʳʢʠ); 22 ï ʙʠʙʣʠʦʪʝʢʘ;  

16 ï ʤʘʪʝʤʘʪʠʢʦ-ʠʥʞʝʥʝʨʥʳʡ ʮʝʥʪʨ; 15 ï Strake Hall (ʢʣʘʩʩʳ, ʜʝʢʘʥʘʪ ʬʘʢʫʣʴʪʝʪʘ ʠʩʢʫʩʩʪʚ ʠ ʥʘʫʢʠ); 

14 ï Jones Hall (ʪʝʘʪʨʘʣʴʥʳʡ ʮʝʥʪʨ); 13 ï Welder Hall (ʰʢʦʣʘ ʙʠʟʥʝʩʘ); ʙ ï ʤʘʢʝʪ. 

ʀʥʜʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʥʝʜʞʤʝʥʪʘ ʚ ɸʭʤʘʜʘʙʘʜʝ, ʃ. ʂʘʥ: 
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʩʪʠʪʫʪʘ (ʨʠʩ. 3) ʜʣʷ ʃʫʠʩʘ ʂʘʥʘ ʥʝ ʙʳʣʦ ʟʘʜʘʯʝʡ ʧʨʦʩʪʦʛʦ ʩʦʟʜʘʥʠʷ ʢʦʨʧʫʩʦʚ 

ʠʥʩʪʠʪʫʪʘ ï ʚ ʩʚʦʝʤ ʧʨʦʝʢʪʝ ʦʥ ʧʦʜʚʝʨʛ ʧʝʨʝʩʤʦʪʨʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʪʨʘʜʠʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ. ʂʘʤʧʫʩ ʩʪʘʥʦʚʠʣʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʛʜʝ ʦʙʫʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʝʥʘʭ 

ʢʣʘʩʩʦʚ, ʥʦ ʠ ʚʥʝ ʠʭ. ʇʦ ʟʘʤʳʩʣʫ ʂʘʥʘ, ʘʨʭʠʪʝʢʪʫʨʝ ʣʶʙʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʠʤʝʪʴ 

ʦʩʦʙʳʡ, ʩʚʦʙʦʜʥʳʡ ʜʫʭ ʠ ʥʝ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʯʠʩʪʦ ʫʪʠʣʠʪʘʨʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʘʨʭʠʪʝʢʪʫʨʝ ʵʪʦʛʦ ʢʘʤʧʫʩʘ 

ʯʫʚʩʪʚʫʝʪʩʷ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʤʝʩʪʥʦʡ ʢʫʣʴʪʫʨʳ [3]. 

  

ʈʠʩ. 3. ʀʥʜʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʥʝʜʞʤʝʥʪʘ ʚ ɸʭʤʘʜʘʙʘʜʝ 

ʂʦʨʧʫʩʘ ʠʥʩʪʠʪʫʪʘ ʤʝʥʝʜʞʤʝʥʪʘ ʨʘʟʜʝʣʝʥʳ ʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʚʢʣʶʯʘʣʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʣʘʚʥʦʛʦ ʟʜʘʥʠʷ ʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ 

ʧʦʤʝʱʝʥʠʷʤʠ, ʙʠʙʣʠʦʪʝʢʦʡ, ʘʫʜʠʪʦʨʠʷʤʠ, ʢʫʭʥʝʡ, ʩʪʦʣʦʚʦʡ ʠ ʘʤʬʠʪʝʘʪʨʦʤ. ʇʦ ʜʠʘʛʦʥʘʣʠ ʦʪ ʥʝʛʦ 

ʥʘʭʦʜʷʪʩʷ ʩʧʘʣʴʥʳʝ ʢʦʨʧʫʩʘ ʠ ʞʠʣʴʝ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʂʘʥ ʧʨʠʤʝʥʠʣ ʤʝʪʦʜ ʚʠʟʫʘʣʴʥʦʡ 

ʠʝʨʘʨʭʠʠ ï ʧʨʠ ʚʟʛʣʷʜʝ ʥʘ ʧʣʘʥ ʢʘʤʧʫʩʘ ʠʥʩʪʠʪʫʪʘ ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ ʩʠʣʴʥʦ ʢʦʥʪʨʘʩʪʠʨʫʝʪ ʧʦ ʦʙʲʝʤʫ ʠ 

ʩʪʨʫʢʪʫʨʝ ʩ ʦʩʪʘʣʴʥʳʤʠ ʟʜʘʥʠʷʤʠ. ʕʪʦ ʩʦʟʜʘʝʪ ʵʬʬʝʢʪ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʢ ʣʠʯʥʳʤ. ʇʫʪʴ ʩʪʫʜʝʥʪʘ ʦʪ ʩʧʘʣʴʥʠ ʢ ʛʣʘʚʥʦʤʫ ʢʦʨʧʫʩʫ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʦʟʝʣʝʥʝʥʥʳʝ ʘʣʣʝʠ 

(ʨʠʩ. 4). 
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ʈʠʩ. 4. ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ 

ʇʣʘʥʠʨʦʚʢʘ ʢʘʤʧʫʩʘ ʠʥʩʪʠʪʫʪʘ ʚʦʩʭʦʜʠʪ ʢ ʩʚʷʱʝʥʥʦʡ ʠʥʜʠʡʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ï ʤʘʥʜʘʣʝ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʡ ʩʪʨʦʠʣʠʩʴ ʛʦʨʦʜʘ, ʭʨʘʤʳ ʠ ʜʦʤʘ. ʂʘʥ ʩʪʨʦʠʪ ʩʚʦʡ ʠʥʩʪʠʪʫʪ, ʠʩʧʦʣʴʟʫʷ ʩʦʯʝʪʘʥʠʝ ʢʨʫʛʘ, 

ʚʧʠʩʘʥʥʦʛʦ ʚ ʢʚʘʜʨʘʪ, ʧʝʨʝʩʝʯʝʥʥʦʛʦ ʜʠʘʛʦʥʘʣʷʤʠ ʧʦʜ 450 ï ʟʜʝʩʴ ʪʘ ʞʝ ʛʝʦʤʝʪʨʠʷ, ʢʘʢ ʠ ʚ ʤʘʥʜʘʣʝ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʨʫʰʠʤʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʫʢʣʘʜʘ ʤʝʩʪʥʦʡ ʞʠʟʥʠ. ʂʘʞʜʘʷ ʜʠʘʛʦʥʘʣʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʦʪʚʦʜʠʣʦʩʴ ʩʚʝʪʫ, ʠ ʠʤʝʥʥʦ ʪʦʤʫ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥ 

ʧʨʦʥʠʢʘʝʪ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʌʦʨʤʳ ʠ ʨʘʟʤʝʨʳ ʦʢʦʥ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ ʢʘʞʜʦʛʦ ʢʦʨʧʫʩʘ. ʇʦ ʤʥʝʥʠʶ ʃʫʠʩʘ ʂʘʥʘ, ʠ ʩʚʝʪ ʚ ʥʠʭ ʪʦʞʝ ʜʦʣʞʝʥ ʧʨʦʥʠʢʘʪʴ ʧʦ-ʨʘʟʥʦʤʫ. 

ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʵʪʦʛʦ ʧʨʘʚʠʣʘ ʚʦʟʥʠʢʘʝʪ ʦʩʦʙʳʡ ʩʚʝʪʦʪʝʥʝʚʦʡ ʨʠʪʤ, ʨʘʟʣʠʯʥʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʤʝʱʝʥʠʷ. 

ʂʘʤʧʫʩ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʉ. ʍʦʣʣ: 
ɼʨʫʛʦʡ ʧʨʠʤʝʨ ï ʢʘʤʧʫʩ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (MIT), ʛʜʝ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ 

ʩʣʫʯʘʝ ʧʨʦʝʢʪʘ ʄʠʩ ʚʘʥ ʜʝʨ ʈʦʵ, ʛʝʦʤʝʪʨʠʯʥʦʩʪʴ ʩʦʟʚʫʯʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ (ʨʠʩ. 5). ʇʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ï ʩʦʟʜʘʪʴ ʘʨʭʠʪʝʢʪʫʨʫ, ʩʪʠʤʫʣʠʨʫʶʱʫʶ ʦʙʱʝʥʠʝ ʤʝʞʜʫ 

ʩʪʫʜʝʥʪʘʤʠ. ɿʘ ʦʩʥʦʚʫ ʘʨʭʠʪʝʢʪʦʨ ʉʪʠʚʝʥ ʍʦʣʣ ʚʟʷʣ ʧʦʨʠʩʪʫʶ ʛʫʙʢʫ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʦ ʦʢʦʥ ʨʘʟʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. ʅʦʯʴʶ ʵʪʠ ʦʢʥʘ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʬʦʥʘʨʠ, ʠ ʠʟʜʘʣʝʢʘ ʚʩʝ ʟʜʘʥʠʝ ʥʘʧʦʤʠʥʘʝʪ ʩʠʣʫʵʪ 

ʤʝʨʮʘʶʱʝʛʦ ʛʦʨʦʜʘ. ʊʘʢʞʝ ʯʝʨʝʟ ʚʩʶ ʪʦʣʱʫ ʟʜʘʥʠʷ ʦʪ ʢʨʳʰʠ ʜʦ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʧʨʦʭʦʜʷʪ çʰʘʭʪʳè, ʚ 

ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ [4]. 

 
ʈʠʩ. 5. ʂʘʤʧʫʩ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (MIT) 

ʇʣʦʱʘʜʴ ʟʜʘʥʠʷ 195 000 ʬʫʪ2, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ 350 ʢʦʤʥʘʪ, ʪʝʘʪʨ ʥʘ 125 ʤʝʩʪ, ʢʘʬʝ ʠ ʩʪʦʣʦʚʫʶ. 

ɿʜʘʥʠʝ ʠʤʝʝʪ ʧʷʪʴ ʙʦʣʴʰʠʭ ʧʨʦʝʤʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʣʘʚʥʳʤ ʚʭʦʜʘʤ, ʦʙʟʦʨʥʳʤ ʢʦʨʠʜʦʨʘʤ ʠ ʪʝʨʨʘʩʘʤ 
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ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ. ʎʝʥʪʨʘʣʴʥʳʡ ʢʦʨʠʜʦʨ, ʧʨʦʪʷʥʫʚʰʠʡʩʷ ʯʝʨʝʟ ʚʩʝ ʟʜʘʥʠʝ, ʠʤʝʝʪ ʰʠʨʠʥʫ 11 ʬʫʪʦʚ 

(ʨʠʩ. 6). ʇʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʥʝʛʦ ʥʘʭʦʜʷʪʩʷ ʞʠʣʳʝ ʢʦʤʥʘʪʳ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʦʥʳ. ʂʘʞʜʘʷ ʞʠʣʘʷ ʢʦʤʥʘʪʘ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʚʳʭʦʜʠʪ ʥʘ ʦʜʥʫ ʩʪʦʨʦʥʫ ʠ ʚʢʣʶʯʘʝʪ 9 ʤʘʣʝʥʴʢʠʭ ʦʢʦʥ. ɻʣʫʙʠʥʘ ʩʪʝʥʳ 18 

ʜʶʡʤʦʚ ʧʦʟʚʦʣʷʝʪ ʥʠʟʢʦʫʛʣʦʚʦʤʫ ʟʠʤʥʝʤʫ ʩʦʣʥʮʫ ʦʙʦʛʨʝʚʘʪʴ ʟʜʘʥʠʝ, ʠ ʧʨʠ ʵʪʦʤ ʢʦʤʥʘʪʳ ʦʩʪʘʶʪʩʷ 

ʟʘʪʝʥʝʥʥʳʤʠ ʠ ʧʨʦʭʣʘʜʥʳʤʠ ʣʝʪʦʤ. ɿʘʧʦʣʥʝʥʥʳʝ ʦʢʦʥʥʳʝ ʧʨʦʝʤʳ, ʚʠʜʥʳʝ ʥʘ ʬʘʩʘʜʝ, ʥʝ ʩʣʫʯʘʡʥʳ ï 

ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʙʳʣʠ ʧʨʦʩʯʠʪʘʥʳ ʪʦʯʢʠ ʥʘʠʙʦʣʴʰʠʭ ʥʘʧʨʷʞʝʥʠʡ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʥʘʧʨʷʞʝʥʠʷ ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ. ɹʦʣʴʰʠʝ ʦʢʥʘ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. ʆʜʠʥʘʢʦʚʦʩʪʴ ʧʣʘʥʘ ʞʠʣʳʭ ʢʦʤʥʘʪ ʩʦʟʜʘʝʪ ʥʝʢʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ, ʘ ʜʠʥʘʤʠʢʘ ʧʫʩʪʦʪ çʩʣʠʚʘʝʪè ʚʦʝʜʠʥʦ ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʵʪʘʞʠ ʚ ʤʝʩʪʦ, ʛʜʝ ʚ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʚʦʩʩʦʝʜʠʥʝʥʠʝ. 

  
ʘ ʙ 

ʈʠʩ. 6. ʂʘʤʧʫʩ MIT: ʘ ï ʧʣʘʥʳ ʵʪʘʞʝʡ; ʙ ï ʨʘʟʨʝʟ 

ʂʦʨʧʫʩ ɹʴʝʥʚʝʥʶ (Espace Bienven¿e), ʢʘʤʧʫʩ çɻʦʨʦʜ ɼʝʢʘʨʪʘè, ɾ.ʌ. ʇʘʨʛʘʜʘ: 
ʕʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʡ ʘʨʭʠʪʝʢʪʦʨʦʤ ɾʘʥ-ʌʠʣʠʧʧʦʤ ʇʘʨʛʘʜʦʡ, 

ʧʣʦʱʘʜʴʶ ʚ 35 300 ʤ2. ʆʥ ʨʘʟʤʝʱʸʥ ʥʘ ʢʘʤʧʫʩʝ çɻʦʨʦʜ ɼʝʢʘʨʪʘè, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʚʳʩʰʠʝ 

ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʮʝʥʪʨʳ, ʩʨʝʜʠ ʥʠʭ ʋʥʠʚʝʨʩʠʪʝʪ ʇʘʨʠʞ-ɺʦʩʪʦʢ ʠ ʠʥʞʝʥʝʨʥʘʷ 

ʐʢʦʣʘ ʤʦʩʪʦʚ ʠ ʜʦʨʦʛ. ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʛʦʨʦʜʢʘ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ 200-ʤʝʪʨʦʚʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʠʟ 

ʙʝʪʦʥʘ ʚ ʚʠʜʝ ʟʝʣʝʥʦʡ çʚʦʣʥʳè, ʢʦʪʦʨʘʷ ʧʝʨʝʢʨʳʚʘʝʪ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʦʥʳ. çɺʦʣʥʘè ï ʤʝʩʪʦ, ʛʜʝ ʚʩʝ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚʩʝ ʧʨʦʬʝʩʩʠʠ, ʥʝʩʝʪ ʚ ʩʝʙʝ ʠ ʠʥʦʡ ʩʤʳʩʣ ï ʚʦʟʚʨʘʱʝʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʢ ʠʩʪʦʢʘʤ (ʧʝʱʝʨʘ, 

ʟʝʤʣʷʥʦʡ ʜʦʤ). ɽʩʣʠ ʧʦʜʥʷʪʴʩʷ ʥʘ ʢʨʳʰʫ, ʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚʝʩʴ ʢʘʤʧʫʩ ʠ ʩʦʚʝʨʰʠʪʴ ʧʨʦʛʫʣʢʫ ʧʦ ʟʝʣʸʥʦʡ 

ʪʨʘʚʝ (ʨʠʩ. 7) [5]. 

 
ʈʠʩ. 7. ʂʦʨʧʫʩ ɹʴʝʥʚʝʥʶ (Espace Bienven¿e) 

ʇʦʜ ʟʝʣʝʥʳʤ ʩʚʦʜʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʢʦʥʬʝʨʝʥʮ-ʮʝʥʪʨ, ʠʤʝʶʱʠʡ ʟʘʣ ʥʘ 250 ʤʝʩʪ, ʩʪʦʣʦʚʘʷ, 

ʚʤʝʱʘʶʱʘʷ 1 700 ʯʝʣʦʚʝʢ, ʙʠʙʣʠʦʪʝʢʘ, ʩʧʦʨʪʟʘʣʳ, ʭʠʤʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʦʧʪʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ (ʨʠʩ. 8-9). ɻʠʙʢʘʷ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʢʘʤʧʫʩʘ 

ʩʪʠʤʫʣʠʨʫʝʪ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. 

ɼʝʨʝʚʷʥʥʳʝ ʧʨʦʥʠʮʘʝʤʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ʫʩʠʣʠʚʘʶʪ ʚʦʟʜʫʰʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ (ʨʠʩ. 10). 
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ɺʜʦʣʴ ʙʫʣʴʚʘʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʦʬʠʩʥʘʷ ʟʦʥʘ ʢʘʤʧʫʩʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʤʦʩʪʦʚʳʤʠ ʧʝʨʝʭʦʜʘʤʠ. ʇʦ ʟʘʜʫʤʢʝ ʘʨʭʠʪʝʢʪʦʨʘ, ʵʪʠ ʤʦʩʪʳ ʩʠʤʚʦʣʠʟʠʨʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʢʘʞʜʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʠ ʠʭ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʦʩʪʴ. ɿʘ ʟʘʩʪʝʢʣʝʥʥʳʤʠ ʬʘʩʘʜʘʤʠ, 

ʦʙʨʘʱʝʥʥʳʤʠ ʧʨʷʤʦ ʥʘ çʙʦʣʴʰʫʶ ʚʦʣʥʫè, ʥʘʭʦʜʷʪʩʷ ʦʙʱʠʝ ʟʦʥʳ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʜʚʦʨʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʚ 

ʪʝʯʝʥʠʝ ʮʝʣʦʛʦ ʜʥʷ ʦʩʚʝʱʝʥʳ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʚʝʪʦʤ. 

 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 

1 ï ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ; 

2 ï ʦʙʱʝʩʪʚʝʥʥʘʷ ʟʦʥʘ (çʚʦʣʥʘè); 

3 ï ʩʪʘʜʠʦʥ; 

4 ï ʩʪʫʜʝʥʯʝʩʢʠʝ ʦʙʱʝʞʠʪʠʷ; 

5 ï ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ; 

6 ï ʰʢʦʣʘ ʜʠʟʘʡʥʘ; 

7 ï ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʰʢʦʣʘ. 

ʈʠʩ. 8. ʇʣʘʥ ʪʝʨʨʠʪʦʨʠʠ 

 

 

 
ʈʠʩ. 9. ʈʘʟʨʝʟʳ 

  
ʈʠʩ. 10. ʀʥʪʝʨʴʝʨʳ ʦʙʱʝʩʪʚʝʥʥʦʡ ʟʦʥʳ (çʚʦʣʥʘè) 
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ɺʳʚʦʜ 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʦʧʳʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʭʝʤʳ (ʪʘʙʣ. 1), ʧʦʢʘʟʳʚʘʶʱʠʝ 

ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʢʘʤʧʫʩʦʚ: 

ʊʘʙʣʠʮʘ 1 

1 ʂʘʤʧʫʩ ʀʣʣʠʥʦʡʩʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. 

ɺ ʮʝʥʪʨʝ ʢʘʤʧʫʩʘ ʦʙʦʟʥʘʯʝʥʘ ʦʩʴ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʫʯʝʙʥʳʝ ʮʝʥʪʨʳ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ 

ʟʘʥʠʤʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʮʝʥʪʨʳ, ʦʢʨʫʞʘʶʱʠʝ ʵʪʫ ʦʩʴ ʩ ʜʚʫʭ ʩʪʦʨʦʥ. çʗʜʨʦè ʢʘʤʧʫʩʘ ï 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʟʜʘʥʠʝʤ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʢʦʨʧʫʩʦʤ 

ʚ ʮʝʥʪʨʝ, ʘ ʪʘʢʞʝ ʟʦʥʘ, ʧʨʠʤʳʢʘʶʱʘʷ ʢ ʂʨʘʫʥ-ʭʦʣʣʫ ʠ ʦʙʱʝʞʠʪʠʷʤ. ʉʧʦʨʪʠʚʥʘʷ ʟʦʥʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʦʪʜʘʣʝʥʠʠ ʦʪ ʷʜʨʘ (ʩʧʨʘʚʘ) ʠ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪ ʩʚʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʂʘʞʜʘʷ ʠʟ ʪʨʝʭ ʪʠʧʦʚ 

ʟʦʥ ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʜʚʫʤ ʜʨʫʛʠʤ. ɸʨʭʠʪʝʢʪʫʨʘ ʤʦʜʝʨʥʠʟʤʘ ʩʦʟʚʫʯʥʘ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʫʢʣʦʥʫ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

2 ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʮʝʥʪʨ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʉʝʥʪ-ʊʦʤʘʩʘ ʚ ʍʴʶʩʪʦʥʝ. 

ʆʙʦʟʥʘʯʝʥʳ 2 ʪʦʯʢʠ ʧʨʠʪʷʞʝʥʠʷ ï ʙʠʙʣʠʦʪʝʢʘ ʠ ʟʜʘʥʠʝ ʮʝʨʢʚʠ. ʕʪʠ ʜʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʧʦ ʩʤʳʩʣʫ ʟʜʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʛʣʘʚʥʫʶ ʧʨʦʜʦʣʴʥʫʶ ʦʩʴ ï ʦʙɦʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʥʘ ʢʦʪʦʨʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʦʢʨʫʞʘʶʱʠʝ ʢʦʨʧʫʩʘ ʫʯʝʙʥʳʭ ʠ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ. ʎʝʥʪʨʘʣʴʥʳʡ ʩʘʜ ʠ 

ʦʩʪʝʢʣʝʥʥʳʝ ʛʘʣʝʨʝʠ ï ʤʝʩʪʦ ʦʙʲʝʜʠʥʝʥʠʷ ʬʘʢʫʣʴʪʝʪʦʚ.  

3 ʀʥʜʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʥʝʜʞʤʝʥʪʘ ʚ ɸʭʤʘʜʘʙʘʜʝ. 

ɻʣʘʚʥʳʡ ʚʭʦʜ ʚʝʜʝʪ ʧʨʷʤʠʢʦʤ ʢ ʘʤʬʠʪʝʘʪʨʫ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥ ʫʯʝʙʥʳʡ ʮʝʥʪʨ. ʅʘ 

ʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʞʠʣʳʝ ʷʯʝʡʢʠ. ʊʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʨʧʫʩʦʚ ʧʨʦʜʠʢʪʦʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʫʯʝʩʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʦʣʥʮʘ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʥʜʠʡʩʢʠʤʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʦʪʠʚʘʤʠ.  

4 ʂʘʤʧʫʩ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʩʪʨʦʝʥʘ ʧʦ ʧʨʠʥʮʠʧʫ çʛʫʙʢʠè. ɺ ʦʜʥʦʤ ʟʜʘʥʠʠ ʨʘʟʤʝʱʝʥʳ ʠ ʞʠʣʳʝ, ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʝ, ʠ ʫʯʝʙʥʳʝ ʟʦʥʳ. ʆʙʱʝʩʪʚʝʥʥʳʝ ʟʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʧʨʦʥʠʟʳʚʘʶʱʠʭ ʚʩʝ ʵʪʘʞʠ 

ʧʦʣʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʜʠʥʘʢʦʚʳʡ ʜʦʩʪʫʧ ʢ ʥʠʤ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʞʠʣʳʭ ʢʦʤʥʘʪ ʠ ʩʦʟʜʘʶʪ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɽʜʠʥʳʡ ʮʝʥʪʨ ʢʦʤʧʦʟʠʮʠʠ ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦʯʢʠ ʧʨʠʪʷʞʝʥʠʷ 

ʨʘʩʩʨʝʜʦʪʦʯʝʥʳ ʧʦ ʟʜʘʥʠʶ. 

5 ʂʦʨʧʫʩ ɹʴʝʥʚʝʥʶ (Espace Bienven¿e). 

ʎʝʥʪʨʦʤ ʷʚʣʷʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ çʚʦʣʥʘè, ʥʘ ʢʦʪʦʨʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚʩʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʞʠʣʳʝ ʠ ʫʯʝʙʥʳʝ, ʟʦʥʳ; ʢʘʞʜʘʷ ʧʨʠʤʳʢʘʝʪ ʢ ʜʚʫʤ ʜʨʫʛʠʤ. ʆʙʱʝʞʠʪʠʷ 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʞʠʪʝʣʠ ʤʦʛʣʠ ʩʨʘʟʫ ʚʠʜʝʪʴ ʪʨʠ ʪʠʧʘ ʢʦʨʧʫʩʦʚ. ɸʨʭʠʪʝʢʪʫʨʥʘʷ 

ʰʢʦʣʘ (ˉ7) ʥʘʭʦʜʠʪʩʷ ʧʦʦʜʘʣʴ ʦʪ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʟʜʘʥʠʡ ʠ ʥʝʤʥʦʛʦ ʚʳʧʘʜʘʝʪ ʠʟ ʦʙʱʝʡ ʢʦʤʧʦʟʠʮʠʠ 

(ʚʦʟʤʦʞʥʦ, ʚ ʵʪʦʤ ʙʳʣ ʦʩʦʙʳʡ ʫʤʳʩʝʣ ʘʨʭʠʪʝʢʪʦʨʘ). 

 

ɺʩʝ ʧʷʪʴ ʩʣʫʯʘʝʚ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʩʪʨʦʛʦʡ ʚʟʘʠʤʦʩʚʷʟʠ, ʬʦʨʤʠʨʫʶʱʝʡ ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʤʧʫʩʦʚ (ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʶʱʝʡʩʷ ʝʝ ʩʣʝʜʩʪʚʠʝʤ), ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʷ ʤʝʩʪʥʦʡ ʢʫʣʴʪʫʨʳ 

ʠ ʵʧʦʭʠ, ʢʦʛʜʘ ʦʥʠ ʙʳʣʠ ʩʦʟʜʘʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʢʘʤʧʫʩʦʚ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʩʪʨʫʢʪʫʨʳ ʚ ʢʘʯʝʩʪʚʝ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʠ: ʮʝʥʪʨ ʩʪʫʜʝʥʯʝʩʢʦʡ ʞʠʟʥʠ ï ʧʣʦʱʘʜʴ; ʟʜʘʥʠʝ-

ʩʠʤʚʦʣ ï ʮʝʨʢʦʚʴ, ʤʫʟʝʡ, ʙʠʙʣʠʦʪʝʢʘ; ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʡ ʟʦʥʝ ʞʠʣʳʭ ʢʦʨʧʫʩʦʚ; 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ ʤʝʩʪʘʤ ʧʦʚʩʝʜʥʝʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʢʦʨʧʫʩʦʚ ʜʝʣʦʚʦʛʦ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ; ʦʨʠʝʥʪʘʮʠʷ ʟʜʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʦʙʱʠʡ ʩʤʳʩʣ, ʢʦʪʦʨʳʡ ʟʘʜʘʝʪ ʪʦʪ ʠʣʠ ʠʥʦʡ 

çʘʨʭʠʪʝʢʪʫʨʥʳʡ ʷʟʳʢè ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ.  

ʊʘʙʣʠʮʘ ˉ1. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʭʝʤʳ ʢʘʤʧʫʩʦʚ 
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ʩʠʤʚʦʣʠʯʝʩʢʠʡ ʩʤʳʩʣ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ. 
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LIGHT IN ARCHITECTURE 
 
This article examines the problem of natural light in architecture (space). It presents reflections on the effects of 

daylight on physical and psychological health, the importance of material selection, and the ability of natural light 

to bring symbolic meaning to a space.  

Keywords: natural light in architecture, daylight in space. 

 

ɺ ʦʩʥʦʚʝ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʥʝʩʦʤʥʝʥʥʦ, ʣʝʞʘʪ ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʢʘʢ ʬʦʨʤʘ, 

ʤʘʩʩʘ ʠ ʮʚʝʪ, ʢʦʪʦʨʳʝ ʪʝʤ ʠʣʠ ʠʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ ʯʝʣʦʚʝʢʘ.  ʅʦ ʵʪʦ ʚʩʸ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʮʝʥʥʦ 

ʚʳʨʘʞʝʥʦ ʙʝʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ɼʥʝʚʥʦʡ ʩʚʝʪ ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʥʳʤ ʭʫʜʦʞʥʠʢʦʤ, ʩʧʦʩʦʙʥʳʤ ʚʥʝʩʪʠ 

ʦʩʦʙʳʡ ʩʤʳʩʣ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʜʯʝʨʢʥʫʪʴ ʠ ʫʢʨʘʩʠʪʴ ʝʛʦ ʚʘʞʥʳʝ ʜʝʪʘʣʠ. 

çʉʘʤʦʝ ʚʘʞʥʦʝ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ð ʵʪʦ ʥʝ ʩʦʟʜʘʥʠʝ ʬʦʨʤʳ, ʘ ʩʦʚʩʝʤ ʜʨʫʛʠʝ ʚʝʱʠ: ʩʚʝʪ, ʩʪʨʫʢʪʫʨʘ, 

ʠʛʨʘ ʪʝʥʝʡ, ʟʘʧʘʭʠ ʠ ʪʘʢ ʜʘʣʝʝè, ð ʫʪʚʝʨʞʜʘʝʪ ʇʝʪʝʨ ʎʫʤʪʦʨ [1]. ʅʝʣʴʟʷ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʵʪʠʤ, ʚʝʜʴ ʩʘʤʦ 

ʟʜʘʥʠʝ ʠ ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʣʞʥʦ ʨʝʰʘʪʴʩʷ ʥʝ ʜʣʷ ʫʜʦʙʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʝʱʝʡ, ʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʦʩʦʙʦʡ ʘʪʤʦʩʬʝʨʳ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʣʶʜʠ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʥʝʚʥʦʡ ʩʚʝʪ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʤʥʦʛʠʭ ʞʠʟʥʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʦʵʪʦʤʫ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʦʤʝʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʪʦʪ ʬʘʢʪ. ɺʦ-ʧʝʨʚʳʭ, ʦʪ ʩʦʣʥʝʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʟʘʚʠʩʷʪ ʚʳʨʘʙʦʪʢʠ ʚʠʪʘʤʠʥʘ D ʠ ʨʘʟʣʠʯʥʳʭ ʛʦʨʤʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʣʘʪʦʥʠʥʘ (ʛʦʤʦʥ ʩʥʘ). ɺʦ-

ʚʪʦʨʳʭ, ʜʥʝʚʥʦʡ ʩʚʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʥʘʰʝ ʤʝʥʪʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ. ɹʝʟ ʪʘʢʦʛʦ ʦʩʚʝʱʝʥʠʷ 

ʯʝʣʦʚʝʢ ʙʦʣʴʰʝ ʧʦʜʚʝʨʛʥʫʪ ʨʘʟʚʠʪʠʶ ʜʝʧʨʝʩʩʠʠ.  
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ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʤʝʱʝʥʠʡ ʚ ʟʜʘʥʠʠ ʥʫʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʩʦʣʥʮʘ. ʕʪʦ ʚʘʞʥʦ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʞʠʣʳʭ ʠ ʥʝ ʞʠʣʳʭ ʧʨʦʩʪʨʘʥʩʪʚ: ʩʧʘʣʴʥʠ, ʢ 

ʧʨʠʤʝʨʫ, ʣʫʯʰʝ ʨʘʩʧʦʣʦʞʠʪʴ ʩ ʚʦʩʪʦʯʥʦʡ ʠʣʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʡ ʩʪʦʨʦʥʳ, ʯʪʦʙʳ ʩʫʪʨʘ, ʧʨʠ ʧʨʦʙʫʞʜʝʥʠʠ, 

ʩʦʣʥʮʝ ʦʟʘʨʷʣʦ ʚʩʶ ʢʦʤʥʘʪʫ; ʚ ʨʘʙʦʯʠʭ ʧʦʤʝʱʝʥʠʷʭ ʨʘʙʦʯʠʡ/ʧʠʩʴʤʝʥʥʳʡ ʩʪʦʣ ʜʦʣʞʝʥ ʙʳʪʴ ʭʦʨʦʰʦ 

ʦʩʚʝʱʸʥ, ʵʪʦ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʘʯʝʩʪʚʦ ʥʘʰʝʛʦ ʟʨʝʥʠʷ, ʥʦ ʠ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ, ʚʝʜʴ ʚ ʭʦʨʦʰʦ 

ʦʩʚʝʱʸʥʥʦʤ ʧʦʤʝʱʝʥʠʠ ʯʝʣʦʚʝʢ ʯʫʚʩʪʚʫʝʪ ʧʨʠʣʠʚ ʩʠʣ ʠ ʤʝʥʴʰʝ ʫʪʦʤʣʷʝʪʩʷ.  

ʅʝʤʘʣʦʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʚʳʙʦʨ ʦʪʜʝʣʢʠ ʩʪʝʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʢʘʢ ʚʩʝ ʤʘʪʝʨʠʘʣʳ ʠʤʝʶʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʚʦʡʩʪʚʘ [2]:  

ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ (ʨʠʩ.1)- ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʦʪʨʘʞʘʪʴ ʩʚʝʪ. ɺʳʜʝʣʷʶʪ ʪʨʠ ʪʠʧʘ 

ʦʪʨʘʞʝʥʠʷ: ʟʝʨʢʘʣʴʥʦʝ, ʜʠʬʬʫʟʥʦʝ ʠ ʥʘʧʨʘʚʣʝʥʦ-ʨʘʩʩʝʷʥʥʦʝ.  

ʈʠʩ. 1 ʆʪʨʘʞʝʥʠʝ. 1 ð ʟʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ, 2 ð ʜʠʬʬʫʟʥʦʝ ʦʪʨʘʞʝʥʠʝ, 3 ð ʥʘʧʨʘʚʣʝʥʥʦ-
ʨʘʩʩʝʷʥʥʦʝ ʦʪʨʘʞʝʥʠʝ 

ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʟʝʨʢʘʣʴʥʳʝ ʠʣʠ ʩʪʝʢʣʷʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʜʣʷ ʜʠʬʬʫʟʥʦʛʦ - ʪʢʘʥʠ, ʤʘʪʦʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʤʥʦʛʠʝ ʢʨʘʩʢʠ ʠ ʵʤʘʣʠ, ʜʣʷ ʥʘʧʨʘʚʣʝʥʦ-ʨʘʩʩʝʷʥʥʦʛʦ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʤʘʪʠʨʦʚʘʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʠʛʵʨʫ ɹʘʥ, ʷʧʦʥʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ, ʚ ʩʚʦʸʤ ʧʨʦʝʢʪʝ 

ñɻʦʣʳʡ ʜʦʤò (ʨʠʩ.2) ʠʩʧʦʣʴʟʫʝʪ ʤʘʪʠʨʦʚʘʥʥʦʝ ʩʪʝʢʣʦ ʜʣʷ ʦʙʣʠʮʦʚʢʠ ʚʩʝʛʦ ʬʘʩʘʜʘ, ʪʝʤ ʩʘʤʳʤ ʩʚʝʪ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʠ ʤʷʛʢʦ. 

 

 
ʈʠʩ.2 ʉʠʛʵʨʫ ɹʘʥ, ñɻʦʣʳʡ ʜʦʤò 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʫʩʢʘʥʠʷ (ʨʠʩ.4) - ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʨʦʧʫʩʢʘʪʴ ʩʚʝʪ. ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ 

ʪʠʧʘ: ʥʘʧʨʘʚʣʝʥʥʦʝ, ʜʠʬʬʫʟʥʦʝ ʠ ʥʘʧʨʘʚʣʝʥʥʦ-ʨʘʩʩʝʷʥʥʦʝ [2].  

 
ʈʠʩ. 4 ʇʨʦʧʫʩʢʘʥʠʝ. 1 ð ʥʘʧʨʘʚʣʝʥʥʦʝ ʧʨʦʧʫʩʢʘʥʠʝ, 2 ð ʜʠʬʬʫʟʥʦʝ ʧʨʦʧʫʩʢʘʥʠʝ, 3 ð 

ʥʘʧʨʘʚʣʝʥʥʦ-ʨʘʩʩʝʷʥʥʦʝ ʧʨʦʧʫʩʢʘʥʠʝ 
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ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʬʠʣʴʪʨʳ, ʩʦʟʜʘʝʪ ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʵʬʬʝʢʪʳ - ʥʘʧʨʠʤʝʨ, ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʮʝʨʢʚʠ ʉʚʷʪʦʛʦ ʄʦʨʠʩʘ (ʨʠʩ.5), ʘʨʭʠʪʝʢʪʦʨ ɼʞʦʥ ʇʦʫʩʦʥ ʩʚʷʟʳʚʘʝʪ 

ʧʨʦʭʦʜʷʱʠʝ ʩʚʝʪʦʚʳʝ ʣʫʯʠ ʚ ʦʢʥʘʭ ʧʦʜ ʧʦʪʦʣʢʦʤ ʮʝʨʢʚʠ ʩ ʙʝʣʦʡ ʦʪʜʝʣʢʦʡ ʩʪʝʥ. ʇʦʵʪʦʤʫ ʚ ʧʦʤʝʱʝʥʠʠ ʩ 

ʘʣʪʘʨʝʤ ʩʦʟʜʘʝʪʩʷ ʤʷʛʢʦʝ ʩʚʝʯʝʥʠʝ, ʩʦʟʜʘʚʘʷ ʚʦʟʚʳʰʝʥʥʫʶ, ʙʦʞʝʩʪʚʝʥʥʫʶ ʠ ʫʤʠʨʦʪʚʦʨʝʥʥʫʶ ʘʪʤʦʩʬʝʨʫ. 

ʊʘʢ ʞʝ ʧʦʪʦʣʦʢ ʧʦʤʝʱʝʥʠʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʚʝʪ, ʧʦʧʘʜʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʯʝʨʯʠʚʘʝʪ 

ʠʭ ʬʦʨʤʫ, ʤʦʜʝʣʠʨʫʷ ʠ ʦʙʦʛʘʱʘʷ ʧʨʦʩʪʨʘʥʩʪʚʦ.  

 
ʈʠʩ. 5 ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʮʝʨʢʚʠ ʉʚʷʪʦʛʦ ʄʦʨʠʩʘ, ʘʨʭʠʪʝʢʪʦʨ ɼʞʦʥ ʇʦʫʩʦʥ 

 

ʅʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʠʷ ʀʩʘʘʢʘ ʅʴʶʪʦʥʘ ʦ ʜʠʩʧʝʨʩʠʠ ʩʚʝʪʘ ʊʦʢʫʜʟʠʥ ɪʩʠʦʢʘ ʩʦʟʜʘʣ ʦʩʦʙʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʈʘʜʫʞʥʦʡ ʮʝʨʢʚʠ (ʨʠʩ.6). ʋʩʪʘʥʦʚʠʚ 12-ʪʠ ʤʝʪʨʦʚʫʶ ʩʪʝʥʫ ʥʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʙʦʣʝʝ 500 ʭʨʫʩʪʘʣʴʥʳʭ ʪʨʸʭʛʨʘʥʥʳʭ ʧʨʠʟʤ, ʜʠʟʘʡʥʝʨ ʩʜʝʣʘʣ, ʢʘʟʘʣʦʩʴ ʙʳ, ʠʟ ʧʨʦʩʪʦʛʦ, 

ʫʟʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʩʪʦʷʱʝʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪʚʘ. ʇʨʝʣʦʤʣʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʦʙʨʘʟʫʶʪ 

ʨʘʜʫʞʥʳʝ ʙʣʠʢʠ ʥʘ ʙʝʣʳʭ ʩʪʝʥʘʭ ʠ ʧʦʣʫ. ʅʘʭʦʜʷʩʴ ʪʘʤ, ʤʦʞʥʦ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʚʩʶ ñʩʠʣʫò ʜʥʝʚʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ. ʇʦ ʩʣʦʚʘʤ ʘʚʪʦʨʘ, ʦʥ ʚʜʦʭʥʦʚʠʣʩʷ ʘʪʤʦʩʬʝʨʦʡ ʩʚʝʪʘ ʠ ʮʚʝʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʦʧʣʦʱʝʥʥʦʡ ʚ 

ʯʘʩʦʚʥʝ ʈʦʟʝʨ ɸʥʨʠ ʄʘʪʠʩʩʘ. 

 
ʈʠʩ. 6 ʈʘʜʫʞʥʘʷ ʮʝʨʢʦʚʴ, ʜʠʟʘʡʥʝʨ ʊʦʢʫʜʟʠʥ ɪʩʠʦʢʘ 
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ʂʦʥʪʨʘʩʪʥʦʩʪʴ ʦʩʚʝʱʝʥʠʷ ʠ ʩʚʝʪʦʪʝʥʴ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʘ ʟʜʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʬʦʨʤʳ ʧʨʦʧʫʩʢʘʝʤʦʛʦ ʩʚʝʪʘ ʚ ʧʦʤʝʱʝʥʠʠ 

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʬʬʝʢʪʦʚ - ʫʩʣʦʞʥʝʥʠʝ ʠ ʦʙʦʛʘʱʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ, ʚʥʝʩʝʥʠʝ 

ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ. 

ʉ ʜʨʝʚʥʠʭ ʚʨʝʤʸʥ ʘʨʭʠʪʝʢʪʦʨʳ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʣʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʩʚʝʱʝʥʠʝʤ ʠ ʭʘʨʘʢʪʝʨʥʳʡ 

ʧʨʠʤʝʨ ʵʪʦʛʦ - ʇʘʥʪʝʦʥ ʚ ʈʠʤʝ (ʨʠʩ.7). ñʍʨʘʤ ʚʩʝʭ ɹʦʛʦʚò ʚ ʩʚʦʝʤ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʧʦʣʥʝʥ 

ʩʠʤʚʦʣʠʯʝʩʢʠʤʠ ʦʙʨʘʟʘʤʠ: ʜʨʝʚʥʠʝ ʨʠʤʣʷʥʝ ʩʜʝʣʘʣʠ ʢʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʢʫʧʦʣʝ ʟʜʘʥʠʷ, ʦʣʠʮʝʪʚʦʨʷʶʱʝʝ 

ñʛʣʘʟ ʚ ʥʝʙʦò, ʦʥʦ ʩʦʟʜʘʝʪ ʚʳʩʦʢʠʡ ʜʳʤʯʘʪʳʡ ʩʪʦʣʙ, ʩʪʦʷ ʧʦʜ ʢʦʪʦʨʳʤ, ʤʦʞʥʦ ʦʱʫʪʠʪʴ ʩʝʙʷ 

ʙʦʞʝʩʪʚʝʥʥʳʤ ʩʦʟʜʘʥʠʝʤ. ʆʩʦʙʦʝ ʩʪʨʦʝʥʠʝ ʢʫʧʦʣʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʚʝʪʦʤ ʩʦʟʜʘʶʪ ʪʝʥʠ ʥʘ 

ʚʳʝʤʢʘʭ, ʪʝʤ ʩʘʤʳʤ ʦʙʣʝʛʯʘʶʪ ʢʦʥʩʪʨʫʢʮʠʶ ñʥʝʙʦʩʚʦʜʘò, ʜʝʣʘʶʪ ʝʝ ʥʝʚʝʩʦʤʦʡ ʠ ʚʦʟʚʳʰʝʥʥʦʡ [3]. 

 
ʈʠʩ. 7 ʇʘʥʪʝʦʥ ʚ ʈʠʤʝ 

 
ʄʳ ʧʨʠʚʳʢʘʝʤ ʢ ʦʙʳʯʥʳʤ ʬʦʨʤʘʤ ʦʢʦʥ ʠ ʧʨʦʝʤʦʚ ʜʣʷ ʧʨʦʧʫʩʢʘʝʤʦʛʦ ʩʚʝʪʘ, ʠ ʤʥʦʛʠʝ ʥʝ 

ʟʘʜʫʤʳʚʘʶʪʩʷ, ʯʪʦ ʤʦʞʥʦ ʦʙʦʛʘʪʠʪʴ ʠ ʫʩʣʦʞʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʩʚʝʱʝʥʠʝʤ. ɼʣʷ ʊʘʜʘʦ 

ɸʥʜʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ ð ʵʪʦ ʠʩʪʦʯʥʠʢ ʚʩʝʛʦ ʩʫʱʝʛʦ, ʢʦʪʦʨʳʡ ʢʘʞʜʦʝ ʤʛʥʦʚʝʥʠʝ ʜʘʝʪ ʥʦʚʫʶ ʬʦʨʤʫ ʠ 

ʚʟʘʠʤʦʩʚʷʟʴ ʚʝʱʝʡ. ʎʝʨʢʦʚʴ ʉʚʝʪʘ (ʨʠʩ.8) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʫʪʨʘ ʚ ʢʨʝʩʪʦʦʙʨʘʟʥʳʝ 

ʧʨʦʨʝʟʠ ʚ ʩʪʝʥʝ ʧʦʧʘʜʘʶʪ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ, ʩʦʟʜʘʚʘʷ ʜʨʘʤʘʪʠʯʥʳʡ ʦʙʨʘʟ ʠ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʘʪʤʦʩʬʝʨʫ ʜʣʷ 

ʫʪʨʝʥʥʝʡ ʩʣʫʞʙʳ ʠ ʤʦʣʠʪʚʳ.  



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ3' 2022 

73 

 
ʈʠʩ. 8 ʎʝʨʢʦʚʴ ʉʚʝʪʘ, ʊʘʜʘʦ ɸʥʜʦ 

 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʤʦʞʥʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʤʘʩʩʳ, ʥʦ ʠ ʟʘ ʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. ʉ ʧʦʤʦʱʴʶ ʥʝʛʦ ʘʨʭʠʪʝʢʪʦʨ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʚʦʩʧʨʠʷʪʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʙʣʝʛʯʠʪʴ ʠʣʠ ʫʪʷʞʝʣʠʪʴ ʵʣʝʤʝʥʪʳ ʟʜʘʥʠʷ, ʩʢʨʳʪʴ ʠʣʠ ʧʦʜʯʝʨʢʥʫʪʴ ʠʭ.  

ɸʨʭʠʪʝʢʪʦʨ ʤʦʜʝʨʥʠʩʪ XX ʚʝʢʘ ʃʫʠʩ ʂʘʥ ʫʤʝʣʦ ʨʘʙʦʪʘʣ ʩ ʬʦʨʤʦʡ ʩʪʨʦʝʥʠʷ, ʜʝʣʘʷ ʫʧʦʨ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʠ ʧʦʜʯʝʨʢʠʚʘʷ ʠʤ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ. ɻʣʘʚʥʦʡ ʨʘʙʦʪʦʡ ʘʨʭʠʪʝʢʪʦʨʘ ʩʪʘʣʘ 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʩʩʘʤʙʣʝʷ ɹʘʥʛʣʘʜʝʰ (ʨʠʩ.9). ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʜʠʟʘʡʥ ʠ ʭʘʨʘʢʪʝʨʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʩʪʠʣʴ 

(ʤʦʜʝʨʥ) ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʬʘʩʘʜʝ ʟʜʘʥʠʷ. ʃʫʠʩ ʂʘʥ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʦʚʳʡ ʚʟʛʣʷʜ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʩʦʟʜʘʝʪ ʪʦʯʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʥʦʚʦʡ ʜʝʤʦʢʨʘʪʠʠ XX ʚʝʢʘ 

[4].  

 
ʈʠʩ. 9 ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʩʩʘʤʙʣʝʷ ɹʘʥʛʣʘʜʝʰ, ʃʫʠʩ ʂʘʥ 

 

ɺʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʘʩʩʘʤʙʣʝʠ ʥʝ ʧʝʨʝʧʦʣʥʝʥʦ ʣʠʰʥʠʤʠ ʜʝʪʘʣʷʤʠ, ʦʥʦ ʣʘʢʦʥʠʯʥʦ ʠ 

ʤʠʥʠʤʘʣʠʩʪʠʯʥʦ (ʨʠʩ.10). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʟʜʘʥʠʠ ʤʥʦʛʦ ʨʘʟʥʳʭ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʤʝʱʝʥʠʡ, ʧʦ 

ʦʱʫʱʝʥʠʶ ʦʥʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ. ʕʪʦʪ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʦʜʥʦʛʦ ʚʳʙʨʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ - ʙʝʪʦʥʘ. ʂʘʟʘʣʦʩʴ ʙʳ, ñʛʦʣʳʝò ʩʪʝʥʳ, ʤʠʥʠʤʫʤ ʜʝʪʘʣʝʡ - ʜʦʣʞʥʦ ʙʳʪʴ ʯʪʦ-ʪʦ ʩʢʫʯʥʦʝ ʠ 

ñʧʫʩʪʦʝò - ʦʜʥʘʢʦ, ʘʨʭʠʪʝʢʪʦʨ ʦʙʦʛʘʱʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ, ñ ʫʢʨʘʰʘʝʪò ʩʪʝʥʳ ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʜʝʪʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʢʥʘ (ʢʨʫʛʠ, ʢʚʘʜʨʘʪʳ, ʪʨʝʫʛʦʣʴʥʠʢʠ). 

ʄʥʦʛʦʫʨʦʚʥʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʦʙʨʘʟʫʶʪ ʥʝʨʘʟʨʳʚʥʫʶ ʩʚʷʟʴ, 

ʩʦʟʜʘʶʪ ʵʬʬʝʢʪ ʫʪʷʞʝʣʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʫʪʝʤ ʩʚʝʪʦʪʝʥʠ. 
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ʈʠʩ. 10 ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʩʩʘʤʙʣʝʷ ɹʘʥʛʣʘʜʝʰ, ʃʫʠʩ ʂʘʥ 

 

ɸʨʭʠʪʝʢʪʦʨ, ʦʩʪʘʚʠʚʰʠʡ ʚʝʣʠʯʘʡʰʠʡ ʩʣʝʜ ʚ ʠʩʪʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʳ - ɸʣʚʘʨ ɸʘʣʪʦ. ɽʛʦ ʟʜʘʥʠʷ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʦʥʠ ʮʝʥʷʪʩʷ ʩʚʦʠʤʠ ʫʥʠʢʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ ʠ ʜʠʟʘʡʥʘʤʠ ʠʥʪʝʨʴʝʨʘ ʠ 

ʵʢʩʪʝʨʴʝʨʘ. ʎʝʨʢʦʚʴ ʊʨʝʭ ʢʨʝʩʪʦʚ (ʨʠʩ.11) ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚ ʟʘʣʝ ʩ ʘʣʪʘʨʝʤ ʨʦʞʜʘʝʪʩʷ 

ʪʠʭʘʷ ʠ ʫʤʠʨʦʪʚʦʨʝʥʥʘʷ ʘʪʤʦʩʬʝʨʘ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʩʘʤʫ 

ʢʦʥʩʪʨʫʢʮʠʶ ʧʦʪʦʣʢʘ - ʦʥ ʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʴʶ, ʥʝ ʠʤʝʝʪ ʨʝʟʢʠʭ ʧʝʨʝʭʦʜʦʚ ʠ ʫʛʣʦʚ ʧʦ ʪʠʧʫ ñʩʪʝʥʘ-

ʧʦʪʦʣʦʢò. ʊʝʤ ʩʘʤʳʤ, ʜʥʝʚʥʦʡ ʩʚʝʪ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʣʝʥʪʦʯʥʳʝ ʦʢʥʘ ʧʦʜ ʧʦʪʦʣʢʦʤ, ʣʦʞʠʪʩʷ ʤʷʛʢʠʤ 

ʛʨʘʜʠʝʥʪʦʤ ʥʘ ʩʪʝʥʳ ʧʦʤʝʱʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʦʛʦ ʵʬʬʝʢʪʘ ʘʨʭʠʪʝʢʪʦʨ ʜʦʙʠʚʘʝʪʩʷ ʯʫʚʩʪʚʘ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʜʫʭʦʚʥʦʛʦ ʧʦʢʦʷ, ʩʦʟʜʘʝʪ ʠʣʣʶʟʠʶ ʙʝʩʢʦʥʝʯʥʦʛʦ ñʥʝʙʘò ʥʘʜ ʛʦʣʦʚʦʡ.  

 

 
ʈʠʩ. 11 ʎʝʨʢʦʚʴ ʊʨʝʭ ʢʨʝʩʪʦʚ, ɸʣʚʘʨ ɸʘʣʪʦ 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʢʘʢ ʚ ʵʢʩʪʝʨʴʝʨʝ, ʪʘʢ 

ʠ ʚ ʠʥʪʝʨʴʝʨʝ. ʆʪ ʥʘʩʳʱʝʥʥʦʩʪʠ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ ʚ ʧʦʤʝʱʝʥʠʠ ʟʘʚʠʩʠʪ ʥʘʰʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʠ ʥʘʩʪʨʦʝʥʠʝ. ʉ 

ʧʦʤʦʱʴʶ ʥʝʛʦ ʤʦʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ ʬʦʨʤʫ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʦʛʘʪʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʥʘʜʝʣʠʪʴ ʝʛʦ 

ʩʠʤʚʦʣʠʯʝʩʢʠʤʠ ʦʙʨʘʟʘʤʠ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʥʘʰʝ ʵʩʪʝʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʘ ʟʜʘʥʠʷ. 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʃʝʙʝʜʝʚ ɸ.ɺ. 
Scientific supervisor: senior lecturer Lebedev A.V. 
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ɺ ʩʪʘʪʴʝ ʩʦʜʝʨʞʠʪʩʷ ʦʧʠʩʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʘʥʪʘʨʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʪʘʥʮʠʡ, 

ʫʢʘʟʘʥʳ ʘʩʧʝʢʪʳ, ʥʘ ʢʦʪʦʨʳʝ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʧʨʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʇʦʣʷʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʫʥʠʢʘʣʴʥʘ ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʦʩʪʨʦʝʢ. ʀʟ-ʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʥʠ ʠʤʝʶʪ ʨʷʜ 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʪʝʨʴʝʨʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʫʯʥʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ 

ʟʜʘʥʠʡ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ. ɺ ʪʝʢʩʪʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʘʟʣʠʯʥʳʭ ʘʥʪʘʨʢʪʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʥʳʭ, ʦʪʣʠʯʘʶʱʠʭ ʠʭ ʩʪʦʨʦʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʥʪʘʨʢʪʠʢʘ, ʘʥʪʘʨʢʪʠʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʩʪʘʥʮʠʷ, ʈʦʩʩʠʡʩʢʘʷ 

ɸʥʪʘʨʢʪʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʝʥʩʦʨʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʠʥʪʝʨʴʝʨ. 
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DESIGN FEATURES OF ANTARCTIC RESEARCH STATIONS 
 

The article contains a description of the internal structure of Antarctic research stations, points out the aspects 

that should be paid attention to when designing them. The polar architecture is unique and differs from ordinary 

urban buildings. Due to climatic conditions, they have a number of technical features, as well as interior 

requirements to ensure the scientific purpose of buildings and long-term stay of people. The text provides examples 

of various Antarctic stations considered from certain distinguishing sides. 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ3' 2022 

76 

Keywords: Antarctica, Antarctic research Station, Russian Antarctic Expedition, alternative energy sources, 

climatic conditions, sensory insufficiency, interior. 

 

ɸʥʪʘʨʢʪʠʢʘ ï ʵʪʦ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʚ ʤʠʨʝ ʩʥʝʞʥʘʷ ʧʫʩʪʳʥʷ, ʧʦʣʥʦʩʪʴʶ ʦʙʣʝʜʝʥʝʣʳʡ ʢʦʥʪʠʥʝʥʪ, ʩ 

ʩʫʨʦʚʳʤ ʢʣʠʤʘʪʦʤ. ʆʜʥʘʢʦ, ʠʤʝʥʥʦ ʟʜʝʩʴ ʝʩʪʴ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ. ɼʚʘʜʮʘʪʴ 

ʜʝʚʷʪʴ ʩʪʨʘʥ ʚʝʜʫʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʩʘʤʦʤ ʦʪʜʘʣʝʥʥʦʤ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʤ ʫʛʦʣʢʝ 

ɿʝʤʣʠ. ɺ ɸʥʪʘʨʢʪʠʜʝ ʨʘʙʦʪʘʶʪ ʩʝʡʩʤʦʣʦʛʠ, ʤʝʪʝʦʨʦʣʦʛʠ, ʛʣʷʮʠʦʣʦʛʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʜʨʫʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʅʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʦʩʪʨʦʡʢʠ ʥʘ ʢʦʥʪʠʥʝʥʪʝ ï 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʩʪʘʥʮʠʠ.  

ʀʟ-ʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʢ ʥʠʤ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʪʨʝʙʦʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʧʦʨʘ ʥʘ 

ʩʚʘʠ, ʩʝʨʴʝʟʥʦʝ ʫʪʝʧʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʠʟʢʘʷ ʧʘʨʫʩʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʡ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʦʤʠʤʦ 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʝʩʪʴ ʪʘʢ ʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʘʩʘʝʤʳʝ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʧʦʣʥʝʥʠʷ. ʅʘʫʯʥʘʷ ʙʘʟʘ ï 

ʵʪʦ ʦʘʟʠʩ ʮʠʚʠʣʠʟʘʮʠʠ ʩʨʝʜʠ ʣʝʜʷʥʦʡ ʧʫʩʪʳʥʠ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ. ʕʢʩʧʝʜʠʮʠʷ ʜʣʠʪʩʷ ʦʪ ʯʝʪʳʨʝʭ ʜʦ ʜʚʝʥʘʜʮʘʪʠ ʠ ʙʦʣʝʝ 

ʤʝʩʷʮʝʚ. ʋʝʭʘʪʴ ʨʘʥʴʰʝ ʧʦʣʦʞʝʥʥʦʛʦ ʩʨʦʢʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʪʘʢ ʢʘʢ ʧʦʧʘʩʪʴ ʥʘ ʢʦʥʪʠʥʝʥʪ 

ʨʝʘʣʴʥʦ ʣʠʰʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʛʦʜʘ. ɺʘʞʥʦ ʧʣʘʥʠʨʦʚʦʯʥʦʝ, ʠʥʪʝʨʴʝʨʥʦʝ ʨʝʰʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʤʝʜʠʮʠʥʩʢʠʡ ʙʣʦʢ, ʙʣʦʢ ʧʠʪʘʥʠʷ, ʩʧʦʨʪʠʚʥʳʡ ʟʘʣ, ʢʘʶʪ-ʢʦʤʧʘʥʠʷ, ʞʠʣʘʷ ʠ 

ʨʘʙʦʯʘʷ ʟʦʥʳ, ʪʝʭʥʠʯʝʩʢʠʡ ʙʣʦʢ, ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. ʉʪʘʥʮʠʷ ʜʦʣʞʥʘ ʧʦʤʦʛʘʪʴ ʚ ʘʜʘʧʪʘʮʠʠ 

ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʛʨʫʟʢʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʨʘʩʧʦʣʘʛʘʪʴ ʢ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶ ʠ ʜʨʫʞʝʩʢʠʤ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤ. [1] 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʘʥʪʘʨʢʪʠʯʝʩʢʠʭ ʙʘʟ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ 

ʩʪʨʫʢʪʫʨʝ ʩʪʘʥʮʠʠ ʟʘʥʠʤʘʝʪ ʟʦʥʘ ʜʣʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʝʝ ʩʦʪʨʫʜʥʠʢʦʚ. ʇʦ ʜʘʥʥʳʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ 

ʫʯʘʩʪʥʠʢʦʤ ʈʦʩʩʠʡʩʢʦʡ ɸʥʪʘʨʢʪʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʩʦ ʩʪʘʥʮʠʠ çʄʠʨʥʳʡè ʜʣʷ ʩʝʤʝʩʪʨʦʚʦʛʦ ʧʨʦʝʢʪʘ ʧʦ 

ʝʝ ʨʝʥʦʚʘʮʠʠ, ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʢʘʙʠʥʝʪʘ ʥʘʯʘʣʴʥʠʢʘ ʩʪʘʥʮʠʠ, ʢʦʤʥʘʪʳ ʨʘʜʠʩʪʘ, ʩ ʙʳʩʪʨʳʤ 

ʠ ʢʨʫʛʣʦʩʫʪʦʯʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʥʝʡ, ʘʨʭʠʚʘ, ʢʘʙʠʥʝʪʦʚ ʤʝʪʝʦʨʦʣʦʛʘ, ʛʝʦʬʠʟʠʢʘ, ʤʘʛʥʠʪʦʣʦʛʘ, ʛʣʷʮʠʦʣʦʛʘ, 

ʤʘʩʪʝʨʩʢʦʡ ʧʦʚʝʨʢʠ ʠ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʝʨʚʝʨʥʦʡ, ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʮʦʚ ʠ ʧʦʤʝʱʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʤ ʩʝʛʤʝʥʪʝ ʟʜʘʥʠʷ, ʦʙʨʘʟʫʷ ʦʙʱʫʶ ʨʘʙʦʯʫʶ ʪʝʨʨʠʪʦʨʠʶ. ʊʘʢ ʥʘ ʙʨʠʪʘʥʩʢʦʡ ʩʪʘʥʮʠʠ 

«Halley VI» (ʘʨʭ. Hugh Broughton Architect), 2013, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʮʝʧʴ ʠʟ ʚʦʩʴʤʠ ʤʦʜʫʣʝʡ, 

ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʚʝʜʝʥʳ ʜʚʘ ʢʨʘʡʥʠʭ ʩʝʛʤʝʥʪʘ (ʈʠʩ. 1). [2] 

 
ʈʠʩ. 1. ʇʣʘʥʳ ʩʪʘʥʮʠʠ «Halley VI» 

 

ʅʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʘʢʠʝ ʚʘʞʥʳʝ ʜʣʷ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʤʝʱʝʥʠʷ ʢʘʢ 

ʤʝʜʠʮʠʥʩʢʠʡ ʙʣʦʢ ʠ ʙʣʦʢ ʧʠʪʘʥʠʷ. ɺ ʤʝʜʠʮʠʥʩʢʦʤ ʙʣʦʢʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʦʜʠʪʴ ʧʦʣʦʩʪʥʳʝ 

ʦʧʝʨʘʮʠʠ, ʪʘʢ ʢʘʢ ʵʚʘʢʫʘʮʠʶ ʩ ʢʦʥʪʠʥʝʥʪʘ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʪʴ ʥʝʣʴʟʷ. ʊʦʣʴʢʦ ʥʘ ʩʪʘʥʮʠʠ 

ʧʦʩʪʨʘʜʘʚʰʠʡ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʧʦʤʦʱʴ. ʄʝʜʠʮʠʥʩʢʠʡ ʙʣʦʢ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʧʨʠʝʤʥʫʶ, 
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ʧʨʦʮʝʜʫʨʥʫʶ, ʦʧʝʨʘʮʠʦʥʥʫʶ, ʠʟʦʣʷʪʦʨ ʜʣʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʴʥʳʭ, ʩʘʥʠʪʘʨʥʫʶ ʢʦʤʥʘʪʫ, ʘ ʪʘʢʞʝ 

ʢʣʘʜʦʚʫʶ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʚʝʥʪʘʨʷ, ʩʢʣʘʜ ʤʝʜʠʢʘʤʝʥʪʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʭʦʣʦʜʠʣʴʥʳʤ ʰʢʘʬʦʤ.  

ʉʪʘʥʮʠʦʥʥʘʷ ʢʫʭʥʷ ʧʦʭʦʞʘ ʥʘ ʪʦʯʢʫ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʥʘ ʙʘʟʫ 

ʟʘʚʦʟʷʪ ʧʨʦʚʠʟʠʶ ʩʨʘʟʫ ʥʘ ʧʝʨʠʦʜ ʚʩʝʡ ʵʢʩʧʝʜʠʮʠʠ, ʜʣʷ ʯʝʛʦ ʩʫʱʝʩʪʚʫʶʪ ʦʙʰʠʨʥʳʝ ʩʢʣʘʜʳ ʩ ʨʘʟʥʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʨʝʞʠʤʘʤʠ. ɹʣʦʢ ʧʠʪʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʤʙʫʟ ʩ ʙʦʡʣʝʨʦʤ, ʧʦʩʫʜʦʤʦʝʯʥʫʶ ʟʦʥʫ, 

ʢʣʘʜʦʚʫʶ ʩ ʠʥʚʝʥʪʘʨʝʤ, ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʮʝʭʘ ʜʣʷ ʨʘʟʜʝʣʢʠ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʪʦʚ, ʘ 

ʪʘʢʞʝ ʩʘʤʫ ʩʪʦʣʦʚʫʶ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ. 

ʆʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʚʩʷ ʢʦʤʘʥʜʘ ʤʦʞʝʪ ʩʦʙʨʘʪʴʩʷ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʱʝʥʠʷ ʠ 

ʚʨʝʤʷʧʨʝʧʨʦʚʦʞʜʝʥʠʷ, ʥʘʟʳʚʘʝʪʩʷ ʢʘʶʪ-ʢʦʤʧʘʥʠʝʡ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʚʘʨʠʘʥʪʳ ʨʘʟʥʦʛʦ ʚʠʜʘ 

ʦʪʜʳʭʘ, ʥʘʧʨʠʤʝʨ: ʙʘʨ, ʙʠʙʣʠʦʪʝʢʫ, ʙʠʣʴʷʨʜʥʫʶ, ʩʪʦʣ ʜʣʷ ʧʠʥʛ-ʧʦʥʛʘ ʠ ʤʝʩʪʦ ʜʣʷ ʥʘʩʪʦʣʴʥʳʭ ʠʛʨ. ʊʘʢ ʞʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʢʫʨʝʥʠʷ ʠ ʪʝʧʣʠʮʘ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘ ʛʠʜʨʦʧʦʥʠʢʝ. ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ 

ʨʘʩʪʝʥʠʷ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʪʘʤ, ʥʝ ʪʦʣʴʢʦ ʚʳʧʦʣʥʷʣʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʨʘʟʛʨʫʟʦʯʥʫʶ 

ʬʫʥʢʮʠʠ, ʥʦ ʠ ʙʳʣʠ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʠʱʠ, ʪʦ ʝʩʪʴ ʧʨʠʥʦʩʠʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʣʴʟʫ.  

ʉ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʫʶʪʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʢʘʶʪ-ʢʦʤʧʘʥʠʠ ʧʨʝʢʨʘʩʥʦ ʩʧʨʘʚʠʣʠʩʴ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʫʞʝ ʫʧʦʤʷʥʫʪʦʡ ʩʪʘʥʮʠʠ çHalley VIè. ɽʝ ʮʝʥʪʨʘʣʴʥʳʡ ʤʦʜʫʣʴ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʪʠʧʦʚʳʭ ʢʘʢ ʬʦʨʤʦʡ, ʪʘʢ 

ʠ ʮʚʝʪʦʤ, ʷʚʣʷʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ɺ ʦʪʜʝʣʢʝ ʜʚʫʭʵʪʘʞʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʝʜʨʦʚʦʝ ʜʝʨʝʚʦ, ʩʦʟʜʘʶʱʝʝ ʘʪʤʦʩʬʝʨʫ ʜʦʤʘʰʥʝʡ ʩʨʝʜʳ ʠ ʧʦʤʦʛʘʶʱʝʝ ʩʚʦʠʤ ʟʘʧʘʭʦʤ ʩʧʨʘʚʠʪʴʩʷ ʩ 

ʩʝʥʩʦʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚ ʧʦʣʷʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʘʶʪ-ʢʦʤʧʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʙʠʙʣʠʦʪʝʢʦʡ ʩ ʤʝʩʪʘʤʠ 

ʜʣʷ ʯʪʝʥʠʷ, ʧʝʨʝʛʦʚʦʨʥʦʡ ʢʦʤʥʘʪʦʡ ʩ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʩʚʦʙʦʜʥʳʤʠ ʩʪʦʣʘʤʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ, ʙʘʨʦʤ, 

ʙʠʣʴʷʨʜʦʤ ʠ ʩʢʘʣʦʣʘʟʥʦʡ ʩʪʝʥʢʦʡ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʦʙʣʘʜʘʝʪ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʩʥʷʪʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʠ ʠ ʩʚʦʙʦʜʥʦʛʦ, ʥʝʧʨʠʥʫʞʜʝʥʥʦʛʦ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ (ʈʠʩ. 2). 

 
ʈʠʩ. 2. ʎʝʥʪʨʘʣʴʥʳʡ ʤʦʜʫʣʴ ʩʪʘʥʮʠʠ «Halley VI» 

 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʣʷʨʥʳʭ ʩʪʘʥʮʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʚʳʥʫʞʜʝʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʩʝʙʷ ʦʙʩʣʫʞʠʚʘʪʴ: ʚʳʨʘʙʘʪʳʚʘʪʴ ʵʥʝʨʛʠʶ, ʭʨʘʥʠʪʴ ʠ ʦʯʠʱʘʪʴ ʚʦʜʫ, ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʦʪʭʦʜʳ, 

ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ ʠ ʧʦʜʘʚʘʪʴ ʚʦʟʜʫʭ ʚʥʫʪʨʴ ʧʦʤʝʱʝʥʠʷ. ɺʝʜʴ ʚ ɸʥʪʘʨʢʪʠʢʝ ʥʝʪ ʦʙʱʝʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ, 

ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʠʩʪʝʤ ʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʢʘʢ ʥʘ ʜʨʫʛʠʭ ʢʦʥʪʠʥʝʥʪʘʭ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʥʦʤʥʦʩʪʠ ʥʘ 

ʙʘʟʝ ʩʫʱʝʩʪʚʫʝʪ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʙʣʦʢ. ʆʜʥʘʢʦ, ʵʥʝʨʛʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʜʠʟʝʣʴʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ. ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʜʝʣʴʥʦ ʦʪ ʩʪʘʥʮʠʠ, ʨʷʜʦʤ ʩʦ ʩʢʣʘʜʦʤ ʪʦʧʣʠʚʘ ʠ 

ʛʘʨʘʞʦʤ ʩ ʨʝʤʦʥʪʥʦʡ ʟʦʥʦʡ. ʍʦʪʴ ʵʪʦ ʠ ʥʝ ʧʨʦʩʪʦ ʚ ʫʩʣʦʚʠʷʭ ɸʥʪʘʨʢʪʠʢʠ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ, ʢʘʢ ʠ ʚʝʟʜʝ, 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ɹʦʣʴʰʠʤ ʧʣʶʩʦʤ ʧʦʤʠʤʦ ʧʨʦʯʠʭ ʷʚʣʷʝʪʩʷ ʠʭ ʙʝʟʦʪʭʦʜʥʦʩʪʴ. ɺʝʜʴ 

ʜʠʟʝʣʴʥʳʤ ʛʝʥʝʨʘʪʦʨʦʤ ʥʫʞʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʠʩʯʠʩʣʷʝʤʦʝ ʥʝʩʢʦʣʴʢʠʤʠ ʩʦʪʥʷʤʠ 

ʢʫʙʦʤʝʪʨʦʚ. ʆʥʦ ʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʙʦʯʢʘʭ, ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʩʣʦʞʥʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ, ʠ ʥʫʞʜʘʝʪʩʷ 

ʚ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʦʤ ʩʢʣʘʜʩʢʦʤ ʧʦʤʝʱʝʥʠʠ.  

ʇʝʨʚʦʡ ʩʪʘʥʮʠʝʡ ʩ ʥʫʣʝʚʳʤ ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ ʩʪʘʣʘ ʙʝʣʴʛʠʡʩʢʘʷ ʙʘʟʘ Princess Elisabeth (ʘʨʭ. 

Philippe Samyn and partners), ʧʦʩʪʨʦʝʥʥʘʷ ʚ 2009 ʛʦʜʫ.  ʅʘ ʥʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʥʝʨʛʠʷ ʚʝʪʨʘ. ɽʛʦ ʯʘʩʪʳʝ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ3' 2022 

78 

ʢʘʪʘʙʘʪʠʯʝʩʢʠʝ ʧʦʨʳʚʳ ʚʨʘʱʘʶʪ ʪʫʨʙʠʥʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʘʟʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ. ʊʘʢ ʞʝ ʣʶʙʘʷ ʧʣʦʩʢʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʘʥʮʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʟʣʝ ʥʝʝ ʧʦʢʨʳʪʦ ʩʦʣʥʝʯʥʳʤʠ ʧʘʥʝʣʷʤʠ, ʠʟʙʳʪʦʢ ʵʥʝʨʛʠʠ ʦʪ 

ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʝʥ ʥʘʢʘʧʣʠʚʘʪʴʩʷ. ʊʘʢʦʡ ʚʠʜ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ 

ʘʥʪʘʨʢʪʠʯʝʩʢʦʤʫ ʢʣʠʤʘʪʫ. ɺʝʜʴ ʧʦʣʷʨʥʳʡ ʜʝʥʴ ʟʜʝʩʴ ʥʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʘ ʟʥʘʯʠʪ ʠ ʩʦʣʥʮʝ ʥʝ ʧʝʨʝʩʪʘʝʪ 

ʩʚʝʪʠʪʴ, ʚ ʪʝʯʝʥʠʠ 184 ʜʥʝʡ. [3] 

ɽʱʝ ʦʜʥʠʤ ʫʩʣʦʚʠʝʤ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʪʘʥʮʠʠ ʚ ɸʥʪʘʨʢʪʠʢʝ, 

ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʘ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʜʝʡ. ʅʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʝʠʟʤʝʥʥʳʡ ʤʦʥʦʪʦʥʥʳʡ 

ʧʝʡʟʘʞ ʚʦʢʨʫʛ, ʷʨʢʠʡ ʩʚʝʪ, ʧʦ ʧʦʣʛʦʜʘ ʧʦʣʷʨʥʦʛʦ ʜʥʷ ʠ ʧʦʣʷʨʥʦʡ ʥʦʯʠ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʠ 

ʬʠʟʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦʪʨʫʜʥʠʢʦʚ. ʇʦʵʪʦʤʫ ʠʥʪʝʨʴʝʨ ʥʘʫʯʥʦʡ ʙʘʟʳ ʜʦʣʞʝʥ ʥʘʧʦʤʠʥʘʪʴ ʠʤ ʦ ʧʨʠʚʳʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ, ʢʦʥʪʨʘʩʪʠʨʦʚʘʪʴ ʥʘ ʬʦʥʝ ʵʢʩʪʝʨʴʝʨʘ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʡʪʠ ʦʪ ʦʜʥʦʪʦʥʥʳʭ ʦʪʪʝʥʢʦʚ ʚ ʦʪʜʝʣʢʝ ʠ ʙʝʣʦʛʦ ʮʚʝʪʘ. ʅʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʚ ʦʬʦʨʤʣʝʥʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʠʢʠ ʠ ʥʘʪʫʨʘʣʴʥʦʡ ʧʘʣʠʪʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʠʨʦʜʥʳʤ ʮʚʝʪʘʤ ʨʦʜʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘ 

ï ʦʪʣʠʯʥʳʡ ʚʘʨʠʘʥʪ ʜʣʷ ʠʥʪʝʨʴʝʨʘ ʧʦʣʷʨʥʦʡ ʩʪʘʥʮʠʠ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʨʘʩʪʝʥʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʟʦʥʝ. ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʶʪ ʤʠʢʨʦʢʣʠʤʘʪ, ʩʥʠʤʘʶʪ ʩʪʨʝʩʩ, ʥʦ ʠ ʩʦʟʜʘʶʪ 

ʫʶʪ, ʜʦʤʘʰʥʶʶ ʘʪʤʦʩʬʝʨʫ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʪʜʝʣʢʝ ʪʘʢʞʝ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʜʜʝʨʞʘʥʠʶ ʧʨʠʚʳʯʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʀʭ ʮʚʝʪ, ʬʘʢʪʫʨʘ ʠ ʟʘʧʘʭ ï ʪʦ, ʯʪʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʯʪʠ ʚʩʝʭ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʠ ʥʝ ʜʦʧʫʩʢʘʝʪ ʩʝʥʩʦʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ.  

ʀʥʪʝʨʴʝʨʥʦʝ ʨʝʰʝʥʠʝ, ʫʯʠʪʳʚʘʶʱʝʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʪʘʨʢʪʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ, ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ 

ʯʝʣʦʚʝʢʘ, ʨʘʟʨʘʙʦʪʘʥʦ ʥʘ ʧʦʣʷʨʥʦʡ ʩʪʘʥʮʠʠ çɺʦʩʪʦʢè (ʘʨʭ. Ramboll, ɿʘʧʩʠʙʛʘʟʧʨʦʤ), ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 2024 ʛʦʜʫ (ʈʠʩ. 3). ɼʣʠʥʫ ʢʦʨʠʜʦʨʦʚ ʚʠʟʫʘʣʴʥʦ ʫʤʝʥʴʰʘʝʪ ʛʨʘʬʠʢʘ (ʈʠʩ. 4). ɺ 

ʣʠʯʥʳʭ ʢʦʤʥʘʪʘʭ ʧʨʠʤʝʥʝʥʳ ʥʝʡʪʨʘʣʴʥʳʝ ʥʘʪʫʨʘʣʴʥʳʝ ʦʪʪʝʥʢʠ ʜʣʷ ʩʪʝʥ ʩ ʷʨʢʠʤʠ ʘʢʮʝʥʪʘʤʠ ʠʟ ʤʝʙʝʣʠ 

(ʈʠʩ. 5). ɺ ʨʘʙʦʯʝʡ ʟʦʥʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʭʦʣʦʜʥʳʝ ʮʚʝʪʘ, ʥʝʪ ʦʪʚʣʝʢʘʶʱʠʭ ʢʦʥʪʨʘʩʪʦʚ, ʚʩʝ ʨʘʩʧʦʣʘʛʘʝʪ ʢ 

ʢʦʛʥʠʪʠʚʥʦʤʫ ʧʨʦʮʝʩʩʫ (ʈʠʩ. 6). [4] 

 
ʈʠʩ. 3. ɻʣʘʚʥʳʡ ʬʘʩʘʜ ʟʜʘʥʠʷ. ʅʦʚʳʡ ʟʠʤʦʚʦʯʥʳʡ 

ʢʦʤʧʣʝʢʩ ʘʥʪʘʨʢʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çɺʦʩʪʦʢè 

 
ʈʠʩ. 4. ʂʦʨʠʜʦʨ. ʅʦʚʳʡ 

ʟʠʤʦʚʦʯʥʳʡ ʢʦʤʧʣʝʢʩ 

ʘʥʪʘʨʢʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 

çɺʦʩʪʦʢè 

 
 

ʈʠʩ. 6. ʃʘʙʦʨʘʪʦʨʠʷ. ʅʦʚʳʡ 

ʟʠʤʦʚʦʯʥʳʡ ʢʦʤʧʣʝʢʩ 
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ʈʠʩ. 5. ʆʜʥʦʤʝʩʪʥʳʡ ʥʦʤʝʨ. ʅʦʚʳʡ ʟʠʤʦʚʦʯʥʳʡ 

ʢʦʤʧʣʝʢʩ ʘʥʪʘʨʢʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çɺʦʩʪʦʢè 

ʘʥʪʘʨʢʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 

çɺʦʩʪʦʢè 
 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʯʘʩʪʥʠʢʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʜʠʥʦʯʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʚ 

ʢʦʤʥʘʪʘʭ ʭʦʪʷ ʙʳ ʪʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʳʡ ʦʩʪʘʝʪʩʷ ʥʘ ʟʠʤʦʚʢʫ. ʉʝʟʦʥʥʳʝ ʨʘʙʦʪʥʠʢʠ ʤʦʛʫʪ ʜʝʣʠʪʴ ʦʜʥʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʜʚʦʝʤ. ʕʪʦ ʫʩʣʦʚʠʝ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʤʝʪʴ ʤʝʩʪʦ ʜʣʷ ʫʝʜʠʥʝʥʠʷ ʠ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʥʬʣʠʢʪʳ. ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʘʫʥʳ. ʆʥʘ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ 

ʧʨʠʚʳʯʥʦʡ ʞʠʟʥʴʶ ʠ ʚʨʝʤʷʧʨʝʧʨʦʚʦʞʜʝʥʠʝʤ, ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʛʨʫʟʢʠ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʤʥʦʛʠʭ ʠʥʦʩʪʨʘʥʥʳʭ ʙʘʟ ʥʘʣʠʯʠʝ ʧʘʨʥʦʡ ʠ ʣʠʯʥʦʡ ʢʦʤʥʘʪʳ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʠʦʨʠʪʝʪʦʤ. ʊʘʢ, ʥʘ ʙʨʘʟʠʣʴʩʢʦʡ ʩʪʘʥʮʠʠ Comandante Ferraz (ʘʨʭ. Estudio 41), ʧʦʩʪʨʦʝʥʥʦʡ ʚ 2020 ʛʦʜʫ, 

ʞʠʣʦʝ ʧʦʤʝʱʝʥʠʝ ʜʝʣʷʪ ʜʚʘ ʨʘʙʦʪʥʠʢʘ, ʘ ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʩʜʝʣʘʥ ʥʘ ʩʦʟʜʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʦʥ ʠ 

ʨʘʟʜʝʣʝʥʠʝ ʨʘʙʦʯʝʛʦ ʠ ʯʘʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʈʠʩ.7). ʇʦʜʦʙʥʳʝ ʜʝʪʘʣʠ ʫʟʥʘʶʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʫʯʘʩʪʥʠʢʘʤʠ ʵʢʩʧʝʜʠʮʠʠ ʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʦʜʨʦʙʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʦʛʦ ʜʣʷ ʧʨʝʙʳʚʘʥʠʷ ʠ ʨʘʙʦʪʳ ʧʨʦʩʪʨʘʥʩʪʚʘ. [5] 

 
ʈʠʩ. 7. ɾʠʣʦʡ ʩʝʛʤʝʥʪ. ʇʣʘʥ ʣʠʯʥʳʭ ʢʦʤʥʘʪ, 2-ʡ ʵʪʘʞ 

 

ʀʟʫʯʝʥʠʝ ɸʥʪʘʨʢʪʠʢʠ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʚʝʜʴ ʦʥʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʦʩʪʦʷʥʠʠ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʤʝʩʪʦ, ʥʘ 

ɿʝʤʣʝ, ʛʜʝ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʢʦʩʤʠʯʝʩʢʫʶ ʧʳʣʴ. ɹʣʘʛʦʜʘʨʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʘ ʢʦʥʪʠʥʝʥʪʝ 

ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʧʦʛʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʜʠʦʩʚʷʟʴ, ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ ʧʫʪʠ ʜʣʷ ʘʚʠʘʮʠʠ ʠ ʤʦʨʩʢʠʭ ʩʫʜʦʚ. 

ʂʦʤʬʦʨʪʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʫʯʝʥʳʭ ʥʘ ʩʪʘʥʮʠʠ ʧʦʟʚʦʣʷʝʪ ʠʤ ʥʝ ʪʨʘʪʠʪʴ ʩʚʦʶ ʵʥʝʨʛʠʶ ʥʘ ʨʝʰʝʥʠʝ ʙʳʪʦʚʳʭ 

ʧʨʦʙʣʝʤ, ʘ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʚʘʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʘʥʪʘʨʢʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʫʯʠʪʳʚʘʶʱʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʜʠʟʘʡʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 
ʩʨʝʜʳ ʐʚʘʙʘʫʩʢʘʩ ʈ.ʁ. 
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ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʣʷʨʥʦʡ ʩʪʘʥʮʠʠ çʄʠʨʥʳʡè ʚ ʫʩʣʦʚʠʷ ʩʫʨʦʚʦʛʦ 

ʢʣʠʤʘʪʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʦʩʣʦʞʥʷʶʱʠʭ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, 

ʩʙʦʨʢʠ ʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʘʥʪʘʨʢʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. ʇʨʠʚʦʜʷʪʩʷ ʦʧʠʩʘʥʠʝ ʠʜʝʡ, ʩʩʳʣʢʠ ʢ ʘʥʘʣʦʛʦʚʳʤ 

ʧʨʦʝʢʪʘʤ, ʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʸʤʦʚ ʠ ʧʦʵʪʘʧʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʘʨʢʪʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʘʥʘʣʠʟ 

ʘʥʘʣʦʛʦʚ, ʧʦʵʪʘʧʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 
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THE PROCESS OF DESIGNING THE ANTACTIC STATION «MIRNIY» 
 

The article analyzes the process of designing the Mirniy polar station in a harsh climate. While designing the 

polar station I have tried to research and explain the influence of many factors complicating the processes of 

transportation, creation  and life supporting system of the Antarctic station. Here were described the process of 

making my project so I have mentioned several ideas. As well as I used the references to analog projects, I tried 

to rationally explain my choices of forms and volumes while I keep detailing step-by-step the environment design 

of my ideas. 

Keywords: ʘntarctic station, design in harsh climatic conditions, analysis of analogues, stage-by-stage design. 

 

ʆʩʚʦʝʥʠʝ ʦʪʜʘʣʝʥʥʳʭ ʠ ʩʣʦʞʥʦ ʜʦʩʪʫʧʥʳʭ ʫʛʦʣʢʦʚ ʧʣʘʥʝʪʳ ʠʤʝʝʪ ʩʚʦʶ ʦʩʦʙʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʢʘʢ 

ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʘʢ ʠ ʩ ʧʦʣʠʪʠʯʝʩʢʦʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ, ʥʘʙʣʶʜʝʥʠʝ, ʦʮʝʥʢʘ, ʚʟʷʪʠʝ ʦʙʨʘʟʮʦʚ ï ʚʩʸ 

ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʠʩʢʫ ʦʪʚʝʪʦʚ ʠ ʨʝʰʝʥʠʡ ʤʠʨʦʚʳʭ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʥʝʦʩʧʦʨʠʤʦ ʚʘʞʥʳ ʜʣʷ 

ʩʪʨʘʥʳ ʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɸʥʪʘʨʢʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çʄʠʨʥʳʡè ʥʘʯʘʣʦʩʴ ʝʱʝ ʚ 1956 

ʛʦʜʫ. [4] 

ɿʘʜʘʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʢʦʥʮʝʧʮʠʠ ɸʥʪʘʨʢʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʧʦʩʪʫʧʠʣʦ ʚ ʥʘʰ ʫʥʠʚʝʨʩʠʪʝʪ ʦʪ 

ʠʥʩʪʠʪʫʪʘ ɸʥʪʘʨʢʪʠʢʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʫʯʘʩʪʚʦʚʘʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʞʝ ʞʠʚʰʠʝ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʪʘʥʮʠʠ ʚ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʘ ʠ 

ʠʟʦʣʷʮʠʠ, ʚʜʘʣʠ ʦʪ ʮʠʚʠʣʠʟʘʮʠʠ ʠ ʧʨʠʚʳʯʥʳʭ ʫʜʦʙʩʪʚ. ʆʥʠ ʧʦʜʝʣʠʣʠʩʴ ʦʧʳʪʦʤ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʫʨʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ɸʥʪʘʨʢʪʠʢʠ ʠ ʧʨʝʜʦʩʪʘʚʠʣʠ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʧʦʤʠʤʦ ʤʝʩʪʥʦʛʦ 

ʢʣʠʤʘʪʘ ʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ï ɻ ʪʦ ʢʦʨʦʪʢʠʝ ʚʨʝʤʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ, ʟʘ ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʙʨʘʪʴʩʷ ʜʦ ʣʶʜʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʩʪʘʥʮʠʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʙʳʩʪʨʦʝ ʚʦʟʚʝʜʝʥʠʝ ʥʦʚʦʡ ʩʪʘʥʮʠʠ. ɺʪʦʨʳʤ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʥʘ ʢʦʪʦʨʫʶ ʥʘʤ ʫʢʘʟʘʣʠ 

ʧʦʙʳʚʘʚʰʠʝ ʪʘʤ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʪʘʣʘ ʪʝʤʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʣʴʮʦʚ ʩʪʘʥʮʠʠ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʪʘʤ ʦʪ 6 ʤʝʩʷʮʝʚ ʜʦ ʛʦʜʘ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʩʤʝʥʠʪʴ ʦʙʩʪʘʥʦʚʢʫ. ɺʩʸ ʵʪʦ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ3' 2022 

81 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʩʦʙʳʭ ʞʠʣʳʭ ʠ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʫʯʠʪʳʚʘʷ ʵʢʦʥʦʤʠʶ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʩʦʢʨʘʱʝʥʠʠ ʪʝʧʣʦʧʦʪʝʨʴ, ʩʦʙʣʶʜʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ 

ʣʠʯʥʳʭ ʢʦʤʥʘʪ, ʟʦʥ ʦʪʜʳʭʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʄʳ ʧʦʩʪʘʚʠʣʠ ʩʝʙʝ ʟʘʜʘʯʫ: - ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʪʘʥʮʠʶ ʩ ʧʝʨʝʯʥʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʤʝʱʝʥʠʡ, ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʠ ʤʝʪʨʘʞʦʤ (ʩʤʦʪʨʝʪʴ ʚ ʧʨʠʣʦʞʝʥʠʠ ʪʘʙʣʠʮʫ ʧʝʨʝʯʥʷ ʟʦʥ ʠ ʪʨʝʙʫʝʤʳʭ 

ʧʣʦʱʘʜʝʡ). 

- ʇʨʦʜʫʤʘʪʴ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʦʚ ʣʶʜʝʡ 

- ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʢʦ ʚʩʝʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ 

- ʈʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ   

- ʋʯʠʪʳʚʘʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʠ ʦʪʜʳʭʘ ʧʝʨʩʦʥʘʣʘ ʩʪʘʥʮʠʠ  

- ʋʯʠʪʳʚʘʪʴ ʚʦʧʨʦʩʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

 ʂʦʥʩʪʨʫʢʮʠʷ ʩʪʘʥʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʩʙʦʨʥʦʡ, ʪʘʢ ʢʘʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʛʨʫʟʦʚʳʭ 

ʢʦʨʘʙʣʷʭ, ʛʜʝ ʚʘʞʥʘ ʵʢʦʥʦʤʠʷ ʤʝʩʪʘ. ʆʩʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʦʨʫʞʝʥʠʠ ʩʪʘʥʮʠʠ ʷʚʣʷʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʢʘʨʢʘʩ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʰʠʚʢʦʡ ʝʛʦ ʪʝʨʤʦʧʘʥʝʣʷʤʠ. ɺʩʷ ʨʘʙʦʪʘ ʧʦ ʩʙʦʨʢʝ ʩʪʘʥʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʟʘʚʝʨʰʝʥʘ ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʧʦʣʷʨʥʦʛʦ ʜʥʷ (ʩʘʤʳʡ ʢʦʨʦʪʢʠʡ ʧʦʣʷʨʥʳʡ ʜʝʥʴ ʨʘʚʝʥ ʧʦʯʪʠ ʜʚʫʤ ʩʫʪʢʘʤ ʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʰʠʨʦʪʝ ʧʦʣʷʨʥʦʛʦ ʢʨʫʛʘ).[2] ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʨʝʣʴʝʬʝ, ʣʘʥʜʰʘʬʪ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʪʘʥʮʠʷ çʄʠʨʥʳʡè, ʚʝʪʨʦʚʳʝ ʧʦʪʦʢʠ ʠ ʩʪʦʨʦʥʳ 

ʩʚʝʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʯʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʙʲʸʤ, ʩʪʨʫʢʪʫʨʫ, ʬʦʨʤʫ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʠ (ʈʠʩ.1).  

 
ʈʠʩ. 1 ʈʝʣʴʝʬ ʫʯʘʩʪʢʘ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʪʘʥʮʠʠ çʄʠʨʥʳʡè 

ʆʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʠʩʢʘ ʬʦʨʤʳ. 

ʉʙʦʨ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɿʥʘʢʦʤʩʪʚʦ ʩ ʘʥʘʣʦʛʘʤʠ. ʇʦʜʭʦʜʷʱʠʡ ʘʥʘʣʦʛ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʫʩʣʦʚʠʷʤ ʘʥʪʘʨʢʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ï ʥʦʚʘʷ ʤʦʜʫʣʴʥʘʷ ʘʥʛʣʠʡʩʢʘʷ 

ʘʥʪʘʨʢʪʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ çʍʝʡʣʠ VIè (Halley VI Research Station). ɻʣʘʚʥʘʷ ʝʝ ʠʜʝʷ ï ʚ ʤʦʜʫʣʴʥʦʡ ʩʙʦʨʢʝ. 

ʊʘʢ ʞʝ ʍʵʡʣʠ ʦʙʣʘʜʘʝʪ ʦʩʦʙʝʥʥʦʡ ʧʦʨʰʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʚ ʝʝ ʢʦʣʦʥʥʘʭ-ʦʧʦʨʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʡ ʤʝʥʷʪʴ 

ʚʳʩʦʪʫ ʥʘʜ ʫʨʦʚʥʝʤ ʟʝʤʣʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʮʝʣʷʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʪʘʥʮʠʠ ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʥʝʩʫʱʠʭ ʢʦʣʦʥʥ ʰʠʨʦʢʠʤʠ çʩʘʣʘʟʢʘʤʠè, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʚʝʩʴ 

ʢʦʤʧʣʝʢʩ ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʴʥʳʤ ʠ ʘʜʘʧʪʠʚʥʳʤ ʢ ʩʨʝʜʝ. [3] 

ʉʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʮʝʧʮʠʠ ʥʘʰʝʡ ʢʦʤʘʥʜʳ ʩʪʘʣʘ ʰʚʝʜʩʢʘʷ 

ʘʥʪʘʨʢʪʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ. ɺ ʝʝ ʩʦʩʪʘʚʝ, ʧʦʤʠʤʦ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ, ʝʩʪʴ 

ʝʱʝ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʨʝʟʝʨʚʥʘʷ ʷʯʝʡʢʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çlife Boatè (ʦʪ ʘʥʛʣ. ʩʧʘʩʘʪʝʣʴʥʘʷ ʰʣʶʧʢʘ), ʢʦʪʦʨʘʷ 

ʠʤʝʝʪ ʩʚʦʠ ʨʝʩʫʨʩʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʠʷ ʠ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʠʟʠʠ. 

ʕʪʘ ʦʪʜʝʣʴʥʦʩʪʦʷʱʘʷ ʯʘʩʪʴ ʩʪʘʥʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʥʘ ʩʣʫʯʘʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʯʝʥʳʝ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʤʦʛʫʪ ʜʦʞʜʘʪʴʩʷ ʧʦʤʦʱʠ ʠʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʩʪʨʘʥʠʪʴ 

ʧʦʣʦʤʢʠ ʦʩʥʦʚʥʦʛʦ ʢʦʨʧʫʩʘ, ʧʦʣʴʟʫʷʩʴ ʨʝʟʝʨʚʥʦʡ ʷʯʝʡʢʦʡ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʠ ʩʙʦʨʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ, ʚʟʷʪʳʝ ʩ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ, 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ Google Maps, ʢʘʨʪ ʚʝʪʨʦʚʳʭ ʧʦʪʦʢʦʚ, ʘʥʘʣʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʦʪ ʩʘʤʦʛʦ ʠʥʩʪʠʪʫʪʘ ɸʥʪʘʨʢʪʠʢʠ. 

ʆʧʠʩʘʥʠʝ ʧʦʵʪʘʧʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʨʝʜʳ, ʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʸʤʦʚ.  

ʅʘ ʦʩʥʦʚʝ ʚʩʝʛʦ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʠ ʧʦʜʭʦʜʷʱʠʤ ʘʥʘʣʦʛʘʤ ʠ ʥʘʯʘʣʩʷ 

ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʥʪʘʨʢʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. ʅʘʰ ʘʚʪʦʨʩʢʠʡ ʢʦʣʣʝʢʪʠʚ ʩʪʘʣ ʦʪʪʘʣʢʠʚʘʪʴ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʪ ʠʜʝʠ ʩʦʟʜʘʥʠʷ ʦʩʦʙʳʭ ʞʠʣʳʭ ʠ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʫʯʠʪʳʚʘʷ ʨʝʞʠʤ ʨʘʙʦʪʳ ʠ ʦʪʜʳʭʘ 

ʧʝʨʩʦʥʘʣʘ ʧʝʨʩʦʥʘʣʘ ʩʪʘʥʮʠʠ. ʊʦ ʝʩʪʴ ʩʦʛʣʘʩʥʦ ʠʭ ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ, ʯʘʩʪʦʪʦʡ ʧʦʩʝʱʝʥʠʷ ʠ 

ʙʳʩʪʨʦʜʦʩʪʫʧʥʦʩʪʴʶ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɸ ʪʘʢʞʝ ʦʪ ʠʤʝʶʱʝʛʦʩʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʜʘʥʠʷ ʩ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʠ ʠʭ ʪʨʝʙʫʝʤʳʤʠ ʧʣʦʱʘʜʷʤʠ (ʈʠʩ.2). 
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ʈʠʩ.  2ʇʝʨʩʧʝʢʪʠʚʘ ʠ ʚʠʜ ʩʚʝʨʭʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʪʘʥʮʠʠ çʄʠʨʥʳʡè 

ʕʪʘʧ ʧʝʨʚʳʡ. ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ (ʈʠʩ.3), ʟʘʤʝʪʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʤʦʩʪʠʢʠ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ, ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʦʥʠ ʥʝʩʫʪ ʚ ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʶ ʤʦʜʫʣʴʥʦʩʪʠ ʠ ʬʫʥʢʮʠʶ ʫʧʨʦʱʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʩʙʦʨʢʠ ʩʪʘʥʮʠʠ ʧʦ ʯʘʩʪʷʤ, ʥʦ ʠ ʥʘʧʨʷʤʫʶ ʬʫʥʢʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ɸ ʪʘʢʞʝ 

ʩʚʷʟʳʚʘʝʪ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ, ʠʥʞʝʥʝʨʥʳʭ ʠ ʧʨʦʯʠʭ ʩʝʪʝʡ. 

 
ʈʠʩ. 3 ʉʭʝʤʘ ʩʦʟʜʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʪʦʢʦʚ ʜʚʠʞʝʥʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʤʝʱʝʥʠʡ 

ɺ ʧʦʩʣʝʜʩʪʚʠʠ, ʪʘʢʞʝ ʙʳʣʦ ʨʝʰʝʥʦ ʚʚʝʩʪʠ ʨʝʟʝʨʚʥʫʶ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʫʶ ʤʠʥʠ-ʩʪʘʥʮʠʶ 

çLifeBoatè (ʩ ʘʥʛʣ. ʉʧʘʩʘʪʝʣʴʥʘʷ ʰʣʶʧʢʘ). (ʈʠʩ. 4). ʕʪʦ ʟʜʘʥʠʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʦʪʜʘʣʝʥʠʝ ʦʪ ʦʩʥʦʚʥʦʛʦ, 

ʛʘʨʘʞʥʦʛʦ ʢʦʨʧʫʩʘ ʩʪʘʥʮʠʠ ʠ ʪʦʧʣʠʚʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʥʘ ʙʝʟʦʧʘʩʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʚ ʩʣʫʯʘʝ ʚʦʟʛʦʨʘʥʠʷ ʠʣʠ 

ʚʟʨʳʚʘ ʪʨʘʥʩʧʦʨʪʘ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʧʦʜʩʪʘʥʮʠʠ ʠʣʠ ʪʦʧʣʠʚʥʦʛʦ ʭʨʘʥʠʣʠʱʘ. ʕʪʘ ʯʘʩʪʴ ʩʪʘʥʮʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ ʧʦʣʦʤʢʠ ʚ ʩʪʨʫʢʪʫʨʝ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʦʩʥʦʚʥʦʛʦ 

ʢʦʨʧʫʩʘ ʜʣʷ ʵʚʘʢʫʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʧʝʨʠʦʜ ʜʦ 2 ʥʝʜʝʣʴ.  










































































































































































































































































































































































































































































































































































































































































