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SYNTHESIS OF PREPOLYMER FOAM-FORMING COMPOSITION AND OBTAINING 
PREPOLYMER-BASED POLYIMIDE FOAM MATERIALS 
 

A prepolymer foam-forming composition based on 3,3ô, 4,4'-benzophenone tetracarboxylic acid, 1,6-

diaminohexane and 4,4'-diaminodiphenylmethane in isopropyl alcohol was synthesized to produce promising 

heat-resistant heat-insulating materials. The process of foaming the composition was studied at various 

temperature conditions, the density of the resulting foams, their mechanical properties and heat resistance were 

evaluated. 

Keywords: polyimide, foam, foaming composition, imidization, mechanical properties, heat resistance. 

 

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʚʳʜʚʠʥʫʣʦ ʨʷʜ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʘʪʝʨʠʘʣʘʤ [1], 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʞʝʩʪʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ 

ʩʘʤʦʣʝʪʘ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢʮʠʡ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʝʛʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʞʝʩʪʢʦʩʪʴ ʠ ʭʦʨʦʰʫʶ 

ʦʙʪʝʢʘʝʤʦʩʪʴ ʠʟʜʝʣʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʪʘ [2]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʣʝʛʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ 

ʪʨʝʭʩʣʦʡʥʳʭ ʧʘʥʝʣʝʡ ʚ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʝ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʧʝʥʦʧʣʘʩʪʳ: ʚ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, 

ʉʐɸ ʠ ʗʧʦʥʠʠ ï ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʠʤʠʜʥʳʭ ʩʤʦʣ, ʚ ʈʦʩʩʠʠ ï ʥʘ ʦʩʥʦʚʝ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ, 

ʯʠʩʪʳʭ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʫʯʫʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʝʥʦʧʣʘʩʪʳ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʠʠʤʠʜʦʚ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʣʠʠʤʠʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʨʤʦʩʪʦʡʢʠʭ ʧʝʥʦʤʘʪʝʨʠʘʣʦʚ, ʦʙʨʘʟʫʝʤʳʭ ʚʩʧʝʥʠʚʘʥʠʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʦʣʫʯʘʝʤʦʛʦ ʬʦʨʧʦʣʠʤʝʨʘ. ʇʦʜ ʚʩʧʝʥʠʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʧʦʥʠʤʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʤʢʥʫʪʦ-ʧʦʨʠʩʪʦʡ 

ʷʯʝʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʚʦʟʜʫʭʦʤ ʠʣʠ ʢʘʢʠʤ-ʣʠʙʦ ʜʨʫʛʠʤ ʛʘʟʦʦʙʨʘʟʥʳʤ ʚʝʱʝʩʪʚʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʶʪ ʧʝʥʳ, ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʟʘʤʢʥʫʪʦ-ʧʦʨʠʩʪʘʷ ʷʯʝʠʩʪʘʷ 

ʩʪʨʫʢʪʫʨʘ. ʉʚʦʡʩʪʚʘ ʚʩʧʝʥʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʧʦʣʠʤʝʨʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ï ʬʦʨʧʦʣʠʤʝʨʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʭʠʤʠʟʤʘ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʧʦʣʠʤʝʨʘ. 

ɺ ʦʩʥʦʚʝ ʩʠʥʪʝʟʘ ʧʝʥʦʦʙʨʘʟʫʶʱʠʭ ʬʦʨʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʣʝʞʠʪ ʘʮʠʣʠʨʦʚʘʥʠʝ ʜʠʘʤʠʥʦʚ 

ʢʠʩʣʦʪʥʳʤʠ ʜʠʵʬʠʨʘʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʷ ʢʠʩʣʦʪʥʳʭ ʵʬʠʨʦʚ ʩ ʘʤʠʥʘʤʠ ï ʵʪʦ 
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ʚʪʦʨʦʡ ʧʦ ʟʥʘʯʠʤʦʩʪʠ (ʧʦʩʣʝ ʘʮʠʣʠʨʦʚʘʥʠʷ ʜʠʘʥʛʠʜʨʠʜʘʤʠ) ʩʧʦʩʦʙ ʩʠʥʪʝʟʘ ʧʦʣʠʠʤʠʜʦʚ [3]. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʝʭʘʥʠʟʤʝ ʘʮʠʣʠʨʦʚʘʥʠʷ ʘʤʠʥʦʚ ʢʠʩʣʦʪʥʳʤʠ ʵʬʠʨʘʤʠ [4], ʤʝʭʘʥʠʟʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʥʦʦʙʨʘʟʫʶʱʠʭ ʩʠʩʪʝʤ ʚʢʣʶʯʘʝʪ ʩʪʘʜʠʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʅ-ʢʦʤʧʣʝʢʩʦʚ [5], 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʡ ʠ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʡ ʅ-ʩʚʷʟʝʡ. ʉʭʝʤʘʪʠʯʥʦ 

ʩʪʨʫʢʪʫʨʫ ʅ-ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ ʜʠʘʥʛʠʜʨʠʜʘ ʠ ʘʤʠʥʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʅ-ʢʦʤʧʣʝʢʩʘ 

 

ʅʘʣʠʯʠʝ ʚ ʘʮʠʣʠʨʫʶʱʝʤ ʘʛʝʥʪʝ ʚ ʦʨʪʦ-ʧʦʣʦʞʝʥʠʠ ʢʘʨʙʦʢʩʠʣʴʥʦʡ ʠ ʩʣʦʞʥʦʵʬʠʨʥʦʡ ʛʨʫʧʧ, 

ʩʢʣʦʥʥʳʭ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʡ ʅ-ʩʚʷʟʠ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʠʣʠ ʘʣʠʬʘʪʠʯʝʩʢʠʤʠ ʜʠʘʤʠʥʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʅ-ʢʦʤʧʣʝʢʩʘ [5]. ʇʨʠ 

ʩʤʝʰʝʥʠʠ ʢʠʩʣʦʪʥʳʭ ʜʠʵʬʠʨʦʚ ʩ ʜʠʘʤʠʥʘʤʠ ʚ ʩʧʠʨʪʦʚʳʭ ʨʘʩʪʚʦʨʘʭ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʅ-

ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʩʝʚʜʦʬʦʨʧʦʣʠʤʝʨʳ, ʦʙʣʘʜʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʘʩʪʚʦʨʝ ʅ-ʩʚʷʟʠ ʩʦʭʨʘʥʷʶʪʩʷ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ 

ʨʘʩʪʚʦʨʠʪʝʣʷ, ʪ.ʝ. ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ ʅ-ʢʦʤʧʣʝʢʩʳ ʩʫʱʝʩʪʚʫʶʪ ʢʘʢ ʝʜʠʥʳʝ ʤʦʣʝʢʫʣʳ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʠʷ ʅ-ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʩʥʦʚʝ ʤ-ʬʝʥʠʣʝʥʜʠʘʤʠʥʘ (ʄɼɸ) ʠ ʜʠʵʪʠʣʦʚʳʭ ʵʬʠʨʦʚ 

ʜʠʬʝʥʠʣʦʢʩʠʜʪʝʪʨʘʢʘʨʙʦʥʦʚʦʡ (ɼʌʆ), ʙʝʥʟʦʬʝʥʦʥʪʝʪʨʘʢʘʨʙʦʥʦʚʦʡ (ɹɿʌ), ʧʠʨʦʤʝʣʣʠʪʦʚʦʡ ʢʠʩʣʦʪ (ʇʄ) 

ʩʦʩʪʘʚʣʷʝʪ 90-96, 108-115 ʠ 89-95ʦʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʦʮʝʩʩ ʪʝʨʤʠʯʝʩʢʦʡ ʠʤʠʜʠʟʘʮʠʠ ʅ-ʢʦʤʧʣʝʢʩʦʚ ʠʣʠ, ʯʪʦ ʪʦʞʝ ʩʘʤʦʝ, ʧʨʦʮʝʩʩ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ 

ʢʠʩʣʦʪʥʳʭ ʜʠʵʬʠʨʦʚ ʩ ʜʠʘʤʠʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʢʠʩʣʳʭ ʵʬʠʨʦʚ ʩ ʜʠʘʤʠʥʘʤʠ 

 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʅ-ʢʦʤʧʣʝʢʩʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʣʠʠʤʠʜʘ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʩʧʠʨʪʘ ʠ ʚʦʜʳ. ʈʝʘʢʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 100-120ʦʉ, ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 150-200ʦʉ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 250ʦʉ [6]. ʆʙʨʘʟʦʚʘʥʠʝ 

ʧʩʝʚʜʦʧʦʣʠʤʝʨʥʳʭ ʅ-ʢʦʤʧʣʝʢʩʦʚ ʧʨʠ ʩʤʝʰʝʥʠʠ ʚ ʨʘʩʪʚʦʨʝ ʠʩʭʦʜʥʳʭ ʨʝʘʛʝʥʪʦʚ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʨʘʟʣʦʞʝʥʠʶ ʠʩʭʦʜʥʦʛʦ ʢʠʩʣʦʪʥʦʛʦ ʵʬʠʨʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʫʞʝ ʧʨʠ ʩʣʘʙʦʤ ʥʘʛʨʝʚʘʥʠʠ (100-

125ʦʉ), ʠ ʥʘʧʨʘʚʣʷʝʪ ʧʨʦʮʝʩʩ ʧʦ ʙʦʣʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦʤʫ ʧʫʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʠ ʉ-N ʤʝʞʜʫ 

ʘʪʦʤʦʤ ʢʘʨʙʦʥʠʣʴʥʦʛʦ ʫʛʣʝʨʦʜʘ ʩʣʦʞʥʦʵʬʠʨʥʦʡ ʛʨʫʧʧʳ ʢʠʩʣʦʪʥʦʛʦ ʜʠʵʬʠʨʘ ʠ ʘʪʦʤʦʤ ʘʟʦʪʘ ʘʤʠʥʘ. 

ʉʚʦʝʦʙʨʘʟʠʝ ʭʠʤʠʟʤʘ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʝʩʷ ʬʠʟʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʦʥʥʘʷ ʨʝʘʢʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʨʘʩʧʣʘʚʘ ʅ-ʢʦʤʧʣʝʢʩʦʚ ʜʦ 

ʩʪʝʢʣʦʦʙʨʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. ɺ ʫʩʣʦʚʠʷʭ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʚʳʜʝʣʝʥʠʝ ʩʧʠʨʪʘ ʠ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠʤʠʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʨʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʝʥʦʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩ ̫ʬʪʦʨʠʨʦʚʘʥʥʳʝ ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʣʢʠʣʘʤʤʦʥʠʡʥʳʝ ʩʦʣʠ. ɺ ʩʣʫʯʘʝ ʧʨʝʨʳʚʘʥʠʷ 

ʥʘʛʨʝʚʘʥʠʷ (ʠʤʠʜʠʟʘʮʠʠ) ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʘʤʠʜʦʢʠʩʣʦʪʥʳʭ ʟʚʝʥʴʝʚ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʧʝʥʦʤʘʪʝʨʠʘʣʘ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪ ʧʦʙʦʯʥʳʝ ʨʝʘʢʮʠʠ ʨʘʟʨʳʚʘ ʮʝʧʠ ʟʘʤʝʪʥʦ 

ʢʦʥʢʫʨʠʨʫʶʪ ʩ ʦʩʥʦʚʥʦʡ ʨʝʘʢʮʠʝʡ ʨʦʩʪʘ ʮʝʧʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʦʮʝʩʩʘ ʚʩʧʝʥʠʚʘʥʠʷ ʦʙʨʘʟʮʘ 

ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ ʠʤʠʜʠʟʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʞʠʤ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʩʧʦʩʦʙʝʥ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʪʴ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʘʝʤʳʭ 

ʧʝʥʦʧʦʣʠʠʤʠʜʦʚ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠʤʠʜʠʟʘʮʠʠ 

ʥʘ ʩʚʦʡʩʪʚʘ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʝʥʦʤʘʪʝʨʠʘʣʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ: 3,3ô,4,4ô-ʜʠʘʥʛʠʜʨʠʜ 

ʙʝʥʟʦʬʝʥʦʥʪʝʪʨʘʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʜʠʘʥʛʠʜʨʠʜ ɹɿʌ, CAS 2421-28-5, ʊʧʣ = 218-222ʦʉ, ʬʠʨʤʘ çSigma-

Aldrichè), ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʣʠ ʠʟ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ; 4,4ô-ʜʠʘʤʠʥʦʜʠʬʝʥʠʣʤʝʪʘʥ 

(ɼɸɼʌʄ, CAS 101-77-9, ʊʧʣ = 92ï93ÁC, ʬʠʨʤʘ çFlukaè); ʛʝʢʩʘʤʝʪʠʣʝʥʜʠʘʤʠʥ (ɻʄɼɸ, CAS 124-09-4, ʊʧʣ 
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= 42ÁC, ʬʠʨʤʘ çSigma-Aldrichè); ʯʝʪʚʝʨʪʠʯʥʘʷ ʘʤʤʦʥʠʡʥʘʷ ʩʦʣʴ ʧʦʜ ʢʦʤʤʝʨʯʝʩʢʠʤ ʥʘʟʚʘʥʠʝʤ ʂ-9 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴ ï ʇʝʨʤʩʢʠʡ ʬʠʣʠʘʣ ʌɻʋʇ çʈʅʎ ʇʨʠʢʣʘʜʥʘʷ ʭʠʤʠʷè); ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ (CAS 67-63-

0; 99,7%; ʬʠʨʤʘ çʆʨʠʦʥè). 

ʉʠʥʪʝʟ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭʛʦʨʣʦʡ ʢʨʫʛʣʦʜʦʥʥʦʡ ʢʦʣʙʝ, ʩʥʘʙʞʝʥʥʦʡ ʤʝʰʘʣʢʦʡ, ʦʙʨʘʪʥʳʤ 

ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʠ ʦʙʦʛʨʝʚʦʤ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʈʘʩʪʚʦʨʷʣʠ 6,45 ʛ ʜʠʘʥʛʠʜʨʠʜʘ 

ʙʝʥʟʦʬʝʥʦʥʪʝʪʨʘʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ 8,4 ʤʣ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 85Áʉ. ʇʦʩʣʝ 

ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʜʠʘʥʛʠʜʨʠʜʘ ʙʝʥʟʦʬʝʥʦʥʪʝʪʨʘʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʨʝʘʢʮʠʦʥʥʫʶ ʤʘʩʩʫ ʦʭʣʘʞʜʘʣʠ 

ʜʦ 70ÁC ʠ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʜʚʫʤʷ ʨʘʚʥʳʤʠ ʧʦʨʮʠʷʤʠ ʜʦʙʘʚʣʷʣʠ 2,78 ʛ 4,4ô-ʜʠʘʤʠʥʦʜʠʬʝʥʠʣʤʝʪʘʥʘ, ʟʘʪʝʤ 

0,7 ʛ ʛʝʢʩʘʤʝʪʠʣʝʥʜʠʘʤʠʥʘ. ʏʝʨʝʟ 0,5 ʯ ʜʦʙʘʚʣʷʣʠ ʨʘʩʪʚʦʨ 0,4 ʛ ʂ-9 ʚ 3,0 ʤʣ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

ʇʦʣʫʯʝʥʥʫʶ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʫʶ ʚʷʟʢʫʶ ʤʘʩʩʫ ʦʭʣʘʞʜʘʣʠ, ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ ʫʜʘʣʷʣʠ ʥʘ ʨʦʪʘʮʠʦʥʥʦʤ 

ʠʩʧʘʨʠʪʝʣʝ ʚ ʪʝʯʝʥʠʝ 3 ʯʘʩʦʚ ʧʨʠ 40ÁC, ʟʘʪʝʤ ʥʘ ʚʘʢʫʫʤ-ʥʘʩʦʩʝ ʚ ʪʝʯʝʥʠʝ ʝʱʝ 5 ʯʘʩʦʚ ʧʨʠ ʪʦʡ ʞʝ 

ʪʝʤʧʝʨʘʪʫʨʝ. ɺʳʭʦʜ ʧʨʦʜʫʢʪʘ ʩʦʩʪʘʚʠʣ 80%. ʇʦʣʫʯʝʥʥʫʶ ʧʝʥʦʦʙʨʘʟʫʶʱʫʶ ʢʦʤʧʦʟʠʮʠʶ ʠʟʤʝʣʴʯʘʣʠ ʚ 

ʵʣʝʢʪʨʦʠʟʤʝʣʴʯʠʪʝʣʝ, ʟʘʪʝʤ ʧʨʦʩʝʠʚʘʣʠ ʯʝʨʝʟ ʩʠʪʦ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ 250 ʤʢʤ. ʉʚʝʪʣʦ-ʞʝʣʪʳʡ 

ʠʟʤʝʣʴʯʝʥʥʳʡ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʡ ʬʦʨʧʦʣʠʤʝʨ 4 ʯ ʠʤʠʜʠʟʦʚʘʣʠ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʨʘʟʤʝʨʦʤ 

40ʭ40ʭ10 ʤʤ ʧʨʠ 185Áʉ, 190Áʉ ʠ 195Á. 

ʊʝʨʤʦʩʪʦʡʢʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʦʣʠʠʤʠʜʥʳʭ ʧʝʥ ʦʮʝʥʠʚʘʣʠ ʤʝʪʦʜʦʤ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

(ʊɻɸ) ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ (ʘʨʛʦʥ, 25 ʤʣ/ʤʠʥ) ʥʘ ʧʨʠʙʦʨʝ TG 209 F1 ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 30-800Áʉ ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʥʘʛʨʝʚʘ 10ʦʉ/ʤʠʥ. 

ɼʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʠʠʤʠʜʥʳʭ ʧʝʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʨʳʚʥʫʶ 

ʤʘʰʠʥʫ Instron 5940. 

ʉʪʨʫʢʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʟʘ ʧʦʣʫʯʝʥʥʦʛʦ ʧʝʥʦʤʘʪʝʨʠʘʣʘ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ Motic BA-310. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʆʙʨʘʟʮʳ ʧʝʥʦʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 185Áʉ, ʥʝ ʦʙʣʘʜʘʶʪ ʨʘʚʥʦʤʝʨʥʦʡ ʷʯʝʠʩʪʦ-ʧʦʨʠʩʪʦʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʘʣʘ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ 190Áʉ ʠ 195Áʉ ʧʝʥʦʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʬʦʪʦʛʨʘʬʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʟʘ ʦʙʨʘʟʮʦʚ (ʨʠʩ. 3, ʘ ʠ ʙ). 

 

 
ʘ 

 
ʙ 

ʈʠʩ. 3. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʩʨʝʟʘ ʦʙʨʘʟʮʘ ʧʝʥʳ, ʧʦʣʫʯʝʥʥʦʡ: ʘ ï ʧʨʠ 190ʦʉ, ʙ ï ʧʨʠ 195ʦʉ 

 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʬʦʪʦʛʨʘʬʠʡ ʧʝʥ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 190Áʉ ʠ 195Áʉ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʚ 

ʧʨʦʛʨʘʤʤʝ ImageJ, ʚ ʧʨʦʛʨʘʤʤʝ MS Excel ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʨ 

(ʨʠʩ. 4, ʘ ʠ ʙ).  

 

  
ʘ ʙ 

ʈʠʩ. 4. ɻʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʦʨ ʧʝʥ, ʧʦʣʫʯʝʥʥʳʭ: ʘ ï ʧʨʠ 190ʦʉ, ʙ ï ʧʨʠ 195Áʉ 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʤʠʜʠʟʘʮʠʠ 

ʚ ʦʙʨʘʟʮʝ ʦʙʨʘʟʫʶʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʦʨʳ. 

ʊʘʢʞʝ ʙʳʣʘ ʠʟʤʝʨʝʥʘ ʧʣʦʪʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʝʥ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʠʤʠʜʠʟʘʮʠʠ (ʪʘʙʣʠʮʘ 1).  
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ʊʘʙʣʠʮʘ. 1. ʇʣʦʪʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʝʥ 

ʊʝʤʧʝʨʘʪʫʨʘ, 

ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ, Áʉ 

ʆʙʨʘʟʝʮ, ˉ ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ, ʢʛ/ʤ3 

 

190 

1 12,30  

12,83 2 11,98 

3 14,20 

 

195 

1 10,10  

9,66 2 9,98 

3 8,89 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʝʥʳ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ 195ʦʉ ʥʠʞʝ, ʯʝʤ 

ʧʨʠ 190ʦʉ ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ ʠʤʠʜʠʟʘʮʠʠ ʠ ʚʳʜʝʣʝʥʠʷ 

ʛʘʟʦʦʙʨʘʟʥʦʡ ʚʦʜʳ ʠ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ï ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʜʝʣʝʥʠʝ ʛʘʟʦʦʙʨʘʟʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʝʥʝʝ ʧʣʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʙʦʣʝʝ 

ʢʨʫʧʥʳʤʠ ʧʦʨʘʤʠ. 

ʄʝʭʘʥʛʠʯʝʩʢʠʤ ʠʩʧʳʪʘʥʠʷʤ ʧʦʜʚʝʨʛʘʣʠ ʦʙʨʘʟʮʳ ʧʝʥʦʧʦʣʠʠʤʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 190Áʉ ʠ 

195Áʉ, ʪʘʢ ʢʘʢ ʦʙʨʘʟʝʮ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ 185Áʉ, ʥʝ ʦʙʣʘʜʘʝʪ ʨʘʚʥʦʤʝʨʥʦʡ ʷʯʝʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʆʙʘ 

ʠʩʧʳʪʘʥʥʳʭ ʧʝʥʦʧʦʣʠʠʤʠʜʘ ʠʤʝʶʪ ʩʭʦʞʠʡ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʢʨʠʚʦʡ ʧʨʠ ʩʞʘʪʠʠ (ʨʠʩ. 5, ʘ ʠ ʙ). 

 
 

ʘ ʙ 

ʈʠʩ. 5. ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʨʠʚʳʝ ʩʞʘʪʠʷ ʦʙʨʘʟʮʦʚ ʧʝʥʦʧʦʣʠʠʤʠʜʘ: ʘ ï 190Áʉ, ʙ ï 195Áʉ 

 

 ʅʘ ʜʠʘʛʨʘʤʝ ʩʞʘʪʠʷ ʧʝʥʦʧʦʣʠʠʤʠʜʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 2 ʫʯʘʩʪʢʘ: ʢʨʫʪʦʡ ʥʘʯʘʣʴʥʳʡ ʫʯʘʩʪʦʢ 

ʠ ʥʝʙʦʣʴʰʦʡ ʨʦʩʪ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ. ʅʘʯʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʦʪʨʘʞʘʝʪ ʩʞʘʪʠʝ ʠ ʠʟʛʠʙ ʪʷʞʝʡ ʠ 

ʩʪʝʥʦʢ ʷʯʝʝʢ ʧʝʥʦʧʦʣʠʠʤʠʜʘ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʠʤʠ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʭʘʨʘʢʝʪʨʠʟʫʶʱʝʡʩʷ ʧʨʝʜʝʣʦʤ 

ʧʣʘʩʪʠʯʥʦʩʪʠ. ʅʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ʪʷʞʠ ʪʝʨʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʨʘʟʨʫʰʘʶʪʩʷ ʠʣʠ ʠʟʛʠʙʘʶʪʩʷ ʟʘ ʩʯʝʪ 

ʚʳʥʫʞʜʝʥʥʦ ʵʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʠ ʥʝʢʦʪʦʨʦʤʫ 

ʨʦʩʪʫ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʨʘʟʮʘ ʧʝʥʦʧʦʣʠʠʤʠʜʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ 190Áʉ (ʨʠʩ. 5 ʘ), ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʣʘʪʦ 

ʚ ʩʣʫʯʘʝ ʦʙʨʘʟʮʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ 195Áʉ (ʨʠʩ. 5 ʙ). ʈʦʩʪ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʨʘʟʮʘ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ 190Áʉ  

ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥ ʩʤʷʪʠʝʤ ʨʘʟʨʫʰʝʥʥʳʭ ʷʯʝʝʢ ʠ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʢ ʩʞʘʪʠʶ 

ʧʦʣʠʤʝʨʘ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʮʦʚ ʧʝʥʦʧʦʣʠʠʤʠʜʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʨʝʞʠʤʘʭ, ʙʣʠʟʢʠ. ʆʜʥʘʢʦ ʧʝʥʦʧʦʣʠʠʤʠʜ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 190Áʉ, ʥʝʤʥʦʛʦ ʵʣʘʩʪʠʯʥʝʝ 

ʦʙʨʘʟʮʘ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ 195Áʉ, ʯʪʦ ʚʠʜʥʦ ʠʟ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʝʜʝʣʝ ʧʣʘʩʪʠʯʥʦʩʪʠ. ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʝʥʦʧʦʣʠʠʤʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ. 2. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʯʥʦʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʞʘʪʠʝ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʝʥʦʧʦʣʠʠʤʠʜʦʚ. 

ʊʝʤʧʝʨʘʪʫʨʘ, 

ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ, Áʉ 

ʄʦʜʫʣʴ ʖʥʛʘ, ʢʇʘ ʅʘʧʨʷʞʝʥʠʝ ʧʨʠ 

ʨʘʟʨʫʰʝʥʠʠ, ʢʇʘ 

ɼʝʬʦʨʤʘʮʠʷ ʧʨʠ 

ʩʞʘʪʠʠ, % 

190 238Ñ35 20,65Ñ3,02 13,52Ñ3,16 

195 298Ñ84 23,73Ñ1,33 10,38Ñ2,14 

 

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʤʠʜʠʟʘʮʠʠ ʧʨʠ ʚʩʧʝʥʠʚʘʥʠʠ ʦʙʨʘʟʮʘ 

ʬʦʨʧʦʣʠʤʝʨʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʞʝʩʪʢʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ ʥʝʢʦʪʦʨʦʤʫ ʩʥʠʞʝʥʠʶ ʝʛʦ ʵʣʘʩʪʠʯʥʦʩʪʠ. 

ʊʝʨʤʦʩʪʦʡʢʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʧʝʥʳ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɿʥʘʯʠʪʝʣʴʥʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʦʙʨʘʟʮʘʤʠ ʧʝʥ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ, ʥʝ 

ʟʘʤʝʯʝʥʦ.  ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʫʶ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʦʣʫʯʝʥʥʦʛʦ ʧʝʥʦʧʦʣʠʠʤʠʜʘ: ʠʥʜʝʢʩ 

ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ Ű5, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʪʝʨʠ 5% ʤʘʩʩʳ ʦʙʨʘʟʮʘ, ʩʦʩʪʘʚʣʷʝʪ 432-457ʦʉ. 
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ɺʳʚʦʜʳ 

ʆʪʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʩʠʥʪʝʟʘ ʧʝʥʦʦʙʨʘʟʫʶʱʝʡ ʢʦʤʧʦʟʠʮʠʠ ʬʦʨʧʦʣʠʤʝʨʘ ʥʘ ʦʩʥʦʚʝ ʜʠʘʥʛʠʜʨʠʜʘ 

ʙʝʥʟʦʬʝʥʦʥʪʝʪʨʘʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, 4,4ô-ʜʠʘʤʠʥʦʜʠʬʝʥʠʣʤʝʪʘʥʘ ʠ 1,6-ʜʠʘʤʠʥʦʛʝʢʩʘʥʘ. ʇʨʦʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʧʦʣʫʯʘʝʤʦʛʦ ʧʝʥʦʧʦʣʠʠʤʠʜʘ. ʆʮʝʥʝʥʦ 

ʚʣʠʷʥʠʝ ʨʝʞʠʤʘ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ: 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʨʘʟʤʝʨʦʚ ʧʦʨ, ʫʤʝʥʴʰʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʞʝʩʪʢʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ (ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʤʠʜʠʟʘʮʠʠ ʦʪ 190Áʉ ʜʦ 195Áʉ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʖʥʛʘ ʩ 238 ʢʇʘ ʜʦ 298 ʢʇʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʵʣʘʩʪʠʯʥʦʩʪʠ ï ʜʝʬʦʨʤʘʮʠʷ ʧʨʠ 

ʩʞʘʪʠʠ ʧʨʠ 190Áʉ ʩʦʩʪʘʚʣʷʝʪ 13,52%; ʧʨʠ 195Áʉ ï 10,38%). 
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ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʆɹʅɸʈʋɾɽʅʀʗ ʄʆɼʀʌʀʂɸʎʀʁ ɺ PE-ʌʆʈʄɸʊɸʍ 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʤʦʜʠʬʠʢʘʮʠʡ ʩʪʨʫʢʪʫʨʳ ʬʘʡʣʦʚ ʬʦʨʤʘʪʘ PE, ʚʠʜʳ ʘʥʘʣʠʟʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʤʦʜʠʬʠʢʘʮʠʡ ʠ ʦʙʟʦʨ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʘʥʘʣʠʟʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʘʥʥʳʭ, 

ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʩʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʤʝʥʝʥʠʝ ʠʩʧʦʣʥʷʝʤʳʭ ʬʘʡʣʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʪʝʡʥʝʨʘ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ. 
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ANALYSIS OF METHODS OF DETECTION OF MODIFICATIONS IN PE-FORMATS 
 
The article discusses methods for modifying the structure of files in the PE format, types of analysis of detecting 

modifications, and an overview of popular analysis programs. Unlike other types of data used to embed hidden 

information, the use of executable files as a container has its own specifics. 

Keywords: steganography, container, executable files, library files, PE format, static analysis, dynamic analysis. 

 

ʎʝʣʴ ʩʪʝʛʘʥʦʛʨʘʬʠʠ - ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʝʨʝʜʘʯʫ ʩʝʢʨʝʪʥʳʭ ʜʘʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʬʘʢʪ 

ʧʝʨʝʜʘʯʠ ʙʳʣ ʩʢʨʳʪ ʦʪ ʧʦʩʪʦʨʦʥʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʪʝʛʦʩʦʦʙʱʝʥʠʝ ʚʥʝʜʨʷʝʪʩʷ ʚ ʧʨʦʩʪʝʡʰʝʝ 

ʩʦʦʙʱʝʥʠʝ, ʥʘʟʳʚʘʝʤʦʝ ʢʦʥʪʝʡʥʝʨʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʂʦʥʪʝʡʥʝʨ ʜʦʣʞʝʥ ʙʳʪʴ 

ʚʳʙʨʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʜʝʨʞʠʤʦʝ ʠ ʬʘʢʪ ʝʛʦ ʧʝʨʝʜʘʯʠ ʥʝ ʚʳʟʳʚʘʣʠ ʧʦʜʦʟʨʝʥʠʡ ʫ ʪʨʝʪʴʠʭ ʣʠʮ. 

ʉʪʝʛʘʥʦʛʨʘʬʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ. ɺ ʢʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʮʠʬʨʦʚʦʛʦ 

ʦʙʲʝʢʪʘ (ʠʟʦʙʨʘʞʝʥʠʝ, ʚʠʜʝʦ, ʧʨʦʛʨʘʤʤʘ), ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʚʥʝʜʨʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ 

ʤʝʪʢʘ ʠʣʠ ʩʦʦʙʱʝʥʠʝ ï ʮʠʬʨʦʚʦʡ ʚʦʜʷʥʦʡ ʟʥʘʢ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʣʝʛʢʦ ʦʪʩʣʝʜʠʪʴ ʠʩʭʦʜʥʳʡ ʬʘʡʣ, ʩ 

ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʩʜʝʣʘʥʘ ʥʝʣʝʛʘʣʴʥʘʷ (ʧʠʨʘʪʩʢʘʷ) ʢʦʧʠʷ, ʘ ʪʘʢʞʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʨʫʰʠʚʰʝʛʦ ʣʠʮʝʥʟʠʦʥʥʦʝ 

ʩʦʛʣʘʰʝʥʠʝ.  

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʚʥʝʜʨʷʝʤʳʡ ʎɺɿ ʜʦʣʞʝʥ ʠʤʝʪʴ ʯʘʩʪʠʯʥʫʶ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦʙʳ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʫʜʘʣʝʥʠʶ ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʟʘʨʘʥʝʝ ʤʦʞʥʦ ʧʨʝʜʫʛʘʜʘʪʴ, ʩʦʜʝʨʞʠʪʩʷ ʣʠ 

ʚʦʜʷʥʦʡ ʟʥʘʢ ʠʣʠ ʥʝʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʱʠʪʠʪʴ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ 

ʦʪ ʥʝʣʝʛʘʣʴʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʝ ʮʠʬʨʦʚʳʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʬʘʡʣʳ ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʧʨʦʛʨʘʤʤʳ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʩʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʧʦʣʥʷʝʤʳʭ ʬʘʡʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʝʡʥʝʨʘ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʈʝʘʣʠʟʘʮʠʷ 

ʩʦʦʙʱʝʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʙʠʪʦʚ ʧʨʦʛʨʘʤʤʳ, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ 

ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʨʘʟʨʫʰʝʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ 

ʚʩʪʨʘʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʡʜʝʪ ʨʝʯʴ ʦ ʤʝʪʦʜʘʭ ʤʦʜʠʬʠʢʘʮʠʠ ʠʩʧʦʣʥʷʝʤʳʭ ʬʘʡʣʦʚ ʬʦʨʤʘʪʘ Portable 

Executable (PE) ʠ ʩʧʦʩʦʙʘʭ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ [1]. 

Portable Executable ð ʵʪʦ ʬʦʨʤʘʪ ʠʩʧʦʣʥʷʝʤʦʛʦ ʬʘʡʣʘ, ʦʙʲʝʢʪʥʦʛʦ ʢʦʜʘ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʙʠʙʣʠʦʪʝʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 32-ʨʘʟʨʷʜʥʳʭ ʠ 64-ʨʘʟʨʷʜʥʳʭ ʚʝʨʩʠʷʭ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Microsoft 

Windows. ʀʩʧʦʣʥʷʝʤʳʡ ʢʦʜ ʩʦʜʝʨʞʠʪ ʩʩʳʣʢʠ ʜʣʷ ʩʚʷʟʠ ʜʠʥʘʤʠʯʝʩʢʠ ʟʘʛʨʫʞʘʝʤʳʭ ʙʠʙʣʠʦʪʝʢ, ʪʘʙʣʠʮʳ 

ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʬʫʥʢʮʠʡ API, ʜʘʥʥʳʝ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʠ ʜʘʥʥʳʝ TLS (ʣʦʢʘʣʴʥʦʡ ʧʦʪʦʢʦʚʦʡ 

ʧʘʤʷʪʠ). ɺ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩʝʤʝʡʩʪʚʘ Windows NT ʬʦʨʤʘʪ PE ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ EXE, DLL, SYS 

(ʜʨʘʡʚʝʨʳ ʫʩʪʨʦʡʩʪʚ) ʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʠʩʧʦʣʥʷʝʤʳʭ ʬʘʡʣʦʚ. 

ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʪʘʢʦʛʦ ʬʘʡʣʘ ʜʦʣʞʝʥ ʙʳʪʴ ʢʨʘʪʥʳʤ ʧʦʣʶ FileAligment. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʢʮʠʷ 

ʢʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʦʠʯʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʧʨʦʛʨʘʤʤʳ ʠ ʥʫʣʝʚʳʭ ʙʘʡʪʦʚ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʫʚʝʣʠʯʠʚʘʶʱʠʭ 

ʩʝʢʮʠʶ ʜʦ ʪʨʝʙʫʝʤʳʭ ʨʘʟʤʝʨʦʚ. ɺʤʝʩʪʦ ʙʘʡʪʦʚ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʧʠʩʳʚʘʪʴ ʩʝʢʨʝʪʥʦʝ 

ʩʦʦʙʱʝʥʠʝ. ʉʯʠʪʘʝʪʩʷ ʯʪʦ, ʵʪʦ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʨʘʟʤʝʨ ʬʘʡʣʘ ʩʝʤʝʡʩʪʚʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʘ 

ʚʩʪʨʦʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʭʦʜ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʝʨʝʜʘʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ 

ʙʫʜʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʰʠʬʨʦʚʘʥʦ ʠ ʜʣʷ ʝʛʦ ʧʨʦʯʪʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ, ʘ ʪʘʢʞʝ 

ʥʘʯʘʣʴʥʫʶ ʧʦʟʠʮʠʶ ʩʦʦʙʱʝʥʠʷ ʚ ʬʘʡʣʝ.  

ʆʜʥʘʢʦ ʵʪʦʪ ʧʦʜʭʦʜ ʥʝʫʩʪʦʡʯʠʚ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʠ 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. ʀʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʜ, ʥʦ ʠ 

ʤʥʦʞʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ: ʩʠʤʚʦʣʳ, ʨʘʟʣʠʯʥʳʝ ʩʣʫʞʝʙʥʳʝ ʜʘʥʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʵʢʩʧʦʨʪʠʨʫʝʤʳʭ ʠ ʠʤʧʦʨʪʠʨʫʝʤʳʭ ʬʫʥʢʮʠʷʭ. ʂʘʞʜʳʡ ʪʠʧ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʬʘʡʣʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʨʘʟʜʝʣ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʤʝʨʘ. ɽʩʣʠ ʦʙʲʝʢʪ ʥʝ ʟʘʥʠʤʘʝʪ ʚʝʩʴ 

ʦʙʲʝʤ ʨʘʟʜʝʣʘ, ʵʪʘ ʯʘʩʪʴ ʨʘʟʜʝʣʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʇʦʵʪʦʤʫ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦʯʥʦ ʩʚʦʙʦʜʥʦʛʦ ʤʝʩʪʘ ʜʣʷ ʟʘʧʠʩʠ 

ʚ ʬʘʡʣ ʬʦʨʤʘʪʘ PE.  

ʌʘʡʣ PE ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʟʘʛʦʣʦʚʢʦʚ ʠ ʨʘʟʜʝʣʦʚ (ʨʠʩ.1), ʢʦʪʦʨʳʝ ʠʥʬʦʨʤʠʨʫʶʪ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʤʧʦʥʦʚʱʠʢ ʦ ʪʦʤ, ʢʘʢ ʬʘʡʣ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʧʘʤʷʪʴ. ʀʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ (ʨʘʟʜʝʣʦʚ), ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʨʘʟʥʳʭ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ; 

ʧʦʵʪʦʤʫ ʥʘʯʘʣʦ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʨʦʚʥʝʥʦ ʧʦ ʛʨʘʥʠʮʝ ʩʪʨʘʥʠʮʳ. ʅʘʧʨʠʤʝʨ, ʦʙʳʯʥʦ ʨʘʟʜʝʣ 

.text, ʩʦʜʝʨʞʘʱʠʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʘʢ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ / ʬʘʡʣ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ, ʘ 
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ʨʘʟʜʝʣ .data, ʩʦʜʝʨʞʘʱʠʡ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʘʢ ʥʝʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ / ʬʘʡʣ ʯʪʝʥʠʷ 

ʠ ʟʘʧʠʩʠ. ʆʜʥʘʢʦ, ʯʪʦʙʳ ʥʝ ʪʨʘʪʠʪʴ ʤʝʩʪʦ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ, ʝʛʦ ʨʘʟʣʠʯʥʳʝ ʨʘʟʜʝʣʳ ʥʝ ʚʳʨʦʚʥʝʥʳ ʧʦ ʢʨʘʶ 

ʩʪʨʘʥʠʮʳ. ʏʘʩʪʴ ʨʘʙʦʪʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʦʚʱʠʢʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʪʦʙʨʘʞʘʪʴ ʢʘʞʜʳʡ ʨʘʟʜʝʣ 

ʦʪʜʝʣʴʥʦ ʚ ʧʘʤʷʪʴ ʠ ʥʘʟʥʘʯʘʪʴ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʢ ʧʦʣʫʯʝʥʥʳʤ ʦʙʣʘʩʪʷʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʷʤʠ ʚ 

ʟʘʛʦʣʦʚʢʘʭ. ʌʘʡʣʳ PE ʥʝ ʩʦʜʝʨʞʘʪ ʧʦʟʠʮʠʦʥʥʦ-ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʦʜʘ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥʠ ʢʦʤʧʠʣʠʨʫʶʪʩʷ ʜʣʷ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʙʘʟʦʚʦʛʦ ʘʜʨʝʩʘ, ʠ ʚʩʝ ʘʜʨʝʩʘ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʢʦʤʧʠʣʷʪʦʨʦʤ / ʢʦʤʧʦʥʦʚʱʠʢʦʤ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʳ. ɽʩʣʠ PE-ʬʘʡʣ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥ ʧʦ ʝʛʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʤʫ ʘʜʨʝʩʫ 

(ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʫʞʝ ʟʘʥʷʪ ʯʝʤ-ʪʦ ʜʨʫʛʠʤ), ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʟʤʝʥʠʪ ʝʛʦ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʝʨʝʩʯʝʪ ʢʘʞʜʦʛʦ ʘʙʩʦʣʶʪʥʦʛʦ ʘʜʨʝʩʘ ʠ ʠʟʤʝʥʝʥʠʝ ʢʦʜʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʟʥʘʯʝʥʠʡ. ɿʘʛʨʫʟʯʠʢ 

ʜʝʣʘʝʪ ʵʪʦ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʘʜʨʝʩʦʚ ʟʘʛʨʫʟʢʠ ʠ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʨʘʟʥʠʮʳ. ɿʘʪʝʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʦʚʳʡ ʘʜʨʝʩ ʧʘʤʷʪʠ, ʨʘʟʥʠʮʘ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʤʫ ʘʜʨʝʩʫ. 

ɹʘʟʦʚʳʝ ʘʜʨʝʩʘ ʧʝʨʝʤʝʱʝʥʠʡ ʭʨʘʥʷʪʩʷ ʚ ʩʧʠʩʢʝ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʙʘʚʣʷʶʪʩʷ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʷʯʝʡʢʝ ʧʘʤʷʪʠ. ʇʦʣʫʯʝʥʥʳʡ ʢʦʜ ʪʝʧʝʨʴ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠ ʙʦʣʴʰʝ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ. ʕʪʦʪ ʤʝʪʦʜ ʪʝʨʷʝʪ ʤʥʦʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʭʨʘʥʝʥʠʷ ʧʘʤʷʪʠ ʚ ʜʠʥʘʤʠʯʝʩʢʠ 

ʟʘʛʨʫʞʘʝʤʳʭ ʙʠʙʣʠʦʪʝʢʘʭ. ʕʪʦʪ ʤʝʪʦʜ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʤʝʜʣʷʝʪ ʟʘʛʨʫʟʢʫ ʤʦʜʫʣʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʧʝʨʝʤʝʱʝʥʠʷ, ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ. ʅʘʧʨʠʤʝʨ, ʙʠʙʣʠʦʪʝʢʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ Microsoft, 

ʠʤʝʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʙʘʟʦʚʳʝ ʘʜʨʝʩʘ. ɽʩʣʠ ʧʝʨʝʤʝʱʝʥʠʝ ʥʝ ʪʨʝʙʫʝʪʩʷ, 

ʬʘʡʣʳ PE ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʜʘ. ɺ ʩʣʫʯʘʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʦʜʥʘʢʦ, ʫʩʠʣʠʷ ʧʦ 

ʭʨʘʥʝʥʠʶ ʤʦʛʫʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤʠ. 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʬʘʡʣʘ ʬʦʨʤʘʪʘ PE 

 

ɽʩʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ. ʇʝʨʚʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. ʂʦʜ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʩʦʜʝʨʞʠʪ 

ʪʨʝʙʫʝʤʳʡ çʚʦʜʷʥʦʡ ʟʥʘʢè, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʢʦʥʩʪʘʥʪ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ. ʕʪʠ 

ʜʦʙʘʚʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʥʝ ʜʦʣʞʥʳ ʚʳʛʣʷʜʝʪʴ ʢʘʢ çʤʝʨʪʚʳʡ ʢʦʜè (ʢʦʜ, ʢʦʪʦʨʳʡ ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ 

ʚʳʧʦʣʥʝʥ), ʧʦʪʦʤʫ ʯʪʦ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʝʛʦ ʤʦʞʥʦ ʣʝʛʢʦ ʫʜʘʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʫʩʪʨʘʥʝʥʠʷ 

ʤʝʨʪʚʦʛʦ ʢʦʜʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʧʨʦʛʨʘʤʤʫ ʠ ʚʳʟʳʚʘʪʴʩʷ ʚʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ - ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʘʷ ʜʣʠʥʘ ʚʦʜʷʥʦʛʦ 

ʟʥʘʢʘ. ʅʝʜʦʩʪʘʪʢʦʤ, ʦʜʥʘʢʦ, ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʧʨʦʛʨʘʤʤʳ. ɼʨʫʛʠʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʫʷʟʚʠʤʦʩʪʴ ʢ ʥʘʧʘʜʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʥʝʢʦʪʦʨʳʝ ʠʟʚʝʩʪʥʳʝ ʦʙʨʘʟʮʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʠ ʧʫʪʠ ʦʙʨʘʱʝʥʠʷ ʢ ʥʝʤʫ.  

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʜʦʙʘʚʣʝʥʠʝ ʷʚʥʳʭ ʢʦʜʦʚ, ʥʦ ʚʢʣʶʯʘʝʪ ʥʝʢʦʪʦʨʫʶ ʥʝʙʦʣʴʰʫʶ 

ʠʟʙʳʪʦʯʥʦʩʪʴ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʬʘʡʣʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʥʝʜʨʷʪʴ ʚʦʜʷʥʦʡ ʟʥʘʢ. 

ʆʙʱʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʩʦʩʪʦʠʪ ʚ ʥʘʭʦʞʜʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʥʘʙʦʨʘ ʵʢʚʠʚʘʣʝʥʪʥʳʭ 

ʩʧʦʩʦʙʦʚ ʛʝʥʝʨʘʮʠʠ ʠʩʧʦʣʥʷʝʤʦʛʦ ʬʘʡʣʘ ʠ ʩʦʢʨʳʪʠʝ ʜʘʥʥʳʭ ʯʝʨʝʟ ʚʳʙʦʨ ʦʜʥʦʛʦ ʠʟ ʥʠʭ. ʄʝʪʦʜʳ 

ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʟʘʚʠʩʷʪ ʦʪ ʢʦʤʧʠʣʷʪʦʨʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʝʛʦ ʤʝʪʦʜʦʚ ʚʳʙʦʨʘ ʪʠʧʘ ʢʦʤʘʥʜʳ, ʨʘʟʤʝʱʝʥʠʷ 

ʪʝʢʩʪʘ ʧʨʦʛʨʘʤʤʳ, ʨʘʩʩʪʘʥʦʚʢʝ ʧʝʨʝʤʝʥʥʳʭ ʠ ʨʘʩʩʪʘʥʦʚʢʝ ʘʜʨʝʩʦʚ ʬʫʥʢʮʠʡ ʚ ʪʘʙʣʠʮʘʭ ʠʤʧʦʨʪʘ, 
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ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʥʩʪʨʫʢʮʠʡ, ʚʳʜʝʣʝʥʠʷ ʨʝʛʠʩʪʨʦʚ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʢʦʜʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ ʫʞʝ ʛʦʪʦʚʦʤʫ ʠʩʧʦʣʥʷʝʤʦʤʫ ʬʘʡʣʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ 

ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʢʦʤʧʠʣʷʮʠʠ ʠ, ʧʦʵʪʦʤʫ, ʪʨʝʙʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʠʣʷʪʦʨ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʧʨʠʤʝʥʷʝʪʩʷ 2 ʚʠʜʘ ʘʥʘʣʠʟʘ: 

- ʉʪʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʘʥʘʣʠʟ ʠʩʧʦʣʥʷʝʤʦʛʦ ʬʘʡʣʘ, ʢʦʛʜʘ ʦʥ ʥʝ ʟʘʧʫʱʝʥ. 

- ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʘʥʘʣʠʟ ʠʩʧʦʣʥʷʝʤʦʛʦ ʬʘʡʣʘ ʚʦ ʚʨʝʤʷ ʝʛʦ ʨʘʙʦʪʳ. 

ʉʪʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʜʘ ð ʵʪʦ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʢʦʜʘ ʧʦʠʩʢʘ ʙʝʟ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ. ʉʪʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʜʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʪʝʩʪʠʨʦʚʘʥʠʷ ʙʝʣʦʛʦ ʷʱʠʢʘè, 

ʧʦʪʦʤʫ ʯʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʩʪʠʨʦʚʘʥʠʷ ʯʝʨʥʦʛʦ ʷʱʠʢʘ, ʠʩʭʦʜʥʳʡ ʢʦʜ ʜʦʩʪʫʧʝʥ ʜʣʷ 

ʪʝʩʪʠʨʦʚʱʠʢʦʚ. ʄʥʦʛʠʝ ʚʠʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʢʣʶʯʘʶʪ ʩʪʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʢʦʜʘ, ʢʦʛʜʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʜʨʫʛʠʝ ʩʪʦʨʦʥʳ ʠʱʫʪ ʦʰʠʙʢʠ ʠʣʠ ʠʥʳʤ ʦʙʨʘʟʦʤ ʘʥʘʣʠʟʠʨʫʶʪ ʢʦʜ ʜʣʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [2]. 

ʉʪʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʜʘ ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʢʘʢ ʩʪʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤ. 

ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʜʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, 

ʥʘʧʨʠʤʝʨ ʥʘ ʫʨʦʚʥʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʥʘ ʫʨʦʚʥʝ ʩʠʩʪʝʤʳ. ʕʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʵʪʘʧ ʢʦʤʧʠʣʷʮʠʠ, 

ʚʳʧʦʣʥʷʝʤʳʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʤʧʠʣʷʪʦʨʘʤʠ, ʷʚʣʷʝʪʩʷ ʬʦʨʤʦʡ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʜʦ ʟʘʧʫʩʢʘ 

ʧʨʦʛʨʘʤʤʳ. ʈʝʩʫʨʩʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʜʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʢʦʜʘ, ʭʦʪʷ 

ʥʝʢʦʪʦʨʳʝ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʙʣʝʤʳ ʩ ʵʪʠʤ ʪʠʧʦʤ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʩʦ ʩʣʠʰʢʦʤ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʪʣʘʜʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʭʦʪʷ ʪʘʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ ʢʦʤʧʠʣʷʪʦʨʳ, ʤʦʛʫʪ ʦʪʣʘʚʣʠʚʘʪʴ ʤʥʦʛʠʝ ʚʠʜʳ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʩʪʘʪʠʯʝʩʢʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʦʜʘ ʤʦʞʝʪ ʠʣʠ ʥʝ ʤʦʞʝʪ ʦʪʩʣʝʜʠʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʣʦʛʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʢʘʯʝʩʪʚʦ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʡʜʝʥʳ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ 

ʢʦʜʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʜʘ [3]: 

- ʆʥ ʤʦʞʝʪ ʥʘʡʪʠ ʩʣʘʙʳʝ ʤʝʩʪʘ ʚ ʢʦʜʝ ʚ ʪʦʯʥʦʤ ʤʝʩʪʝ. 

- ɽʛʦ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴ ʦʙʫʯʝʥʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ 

ʧʦʥʠʤʘʶʪ ʢʦʜ. 

- ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ ʨʘʟʚʝʨʥʫʪʴʩʷ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʡ. 

- ʕʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʛʫʪ ʩʢʘʥʠʨʦʚʘʪʴ ʚʩʶ ʢʦʜʦʚʫʶ ʙʘʟʫ. 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʤʷʛʯʝʥʠʶ, ʩʦʢʨʘʱʘʷ 

ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

- ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ, 

ʩʥʠʞʘʷ ʟʘʪʨʘʪʳ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʜʘ: 

- ʕʪʦ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʝʩʣʠ ʧʨʦʚʦʜʠʪʩʷ ʚʨʫʯʥʫʶ. 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʩʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʘʶʪ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʣʦʞʥʳʝ ʦʪʨʠʮʘʥʠʷ. 

- ʅʝʜʦʩʪʘʪʦʯʥʦ ʦʙʫʯʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʪʱʘʪʝʣʴʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʜʘ. 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʛʫʪ ʜʘʪʴ ʣʦʞʥʦʝ ʯʫʚʩʪʚʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʚʩʝ ʨʝʰʘʝʪʩʷ. 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʙʦʪʘʶʪ ʪʘʢ ʞʝ ʭʦʨʦʰʦ, ʢʘʢ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

- ʆʥ ʥʝ ʥʘʭʦʜʠʪ ʫʷʟʚʠʤʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʨʝʜʝ ʚʳʧʦʣʥʝʥʠʷ. 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʜʘ ð ʵʪʦ ʧʨʦʮʝʜʫʨʘ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ 

ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʛʨʘʤʤʳ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʇʨʠʤʝʥʷʝʪʩʷ ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ [2]. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʜʘ - ʥʘʡʪʠ ʦʰʠʙʢʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ, ʚʳʟʦʚʘ 

ʬʫʥʢʮʠʡ ʠ ʧʝʨʝʤʝʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʟʥʘʯʝʥʠʷ, ʚʤʝʩʪʦ ʧʨʦʚʝʨʢʠ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʢʦʜʘ, ʫʤʩʪʚʝʥʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠ ʫʛʘʜʳʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʚʝʪʚʣʝʥʠʷ. 

ʗʚʣʷʷʩʴ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʦʪʣʘʜʢʠ ʢʦʜʘ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʚ ʣʶʙʦʤ ʩʮʝʥʘʨʠʠ, ʫʩʪʨʘʥʷʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʦʟʜʘʥʠʷ ʚʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠʣʠ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʨʝʜʚʠʜʝʥʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʠʣʠ ʦʰʠʙʢʘʤ. ʕʪʦ 

ʩʪʘʥʜʘʨʪʥʘʷ ʧʨʦʮʝʜʫʨʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʠ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʣʝʛʯʘʝʪ 

ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ ʥʝʦʞʠʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝʥʫʞʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʠʣʠ ʪʨʝʙʫʝʤʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʊʘʢʠʝ ʧʨʦʙʣʝʤʳ ʥʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʣʶʜʠ ʥʝ ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ. ʊʦ, ʯʪʦ ʤʦʞʝʪ ʟʚʫʯʘʪʴ 

ʭʦʨʦʰʦ ʥʘ ʙʫʤʘʛʝ, ʥʝ ʚʩʝʛʜʘ ʧʝʨʝʚʦʜʠʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 
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ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʜʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʵʪʘʧʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʠʥʞʝʥʝʨʳ 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʚʳʧʦʣʥʝʥʠʡ ʠʣʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʮʝʥʘʨʠʷʭ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʳʙʦʨʦʤ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʳ ʠ ʚʦʩʩʦʟʜʘʥʠʝ ʩʮʝʥʘʨʠʝʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʜʘ [4]: 

- ʆʥ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʫʷʟʚʠʤʦʩʪʠ ʚ ʩʨʝʜʝ ʚʳʧʦʣʥʝʥʠʷ. 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʠʙʢʦʩʪʴ ʧʨʠ ʧʦʠʩʢʝ. 

- ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʫ ʚʘʩ ʥʝʪ ʜʦʩʪʫʧʘ ʢ ʨʝʘʣʴʥʦʤʫ ʢʦʜʫ. 

- ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʫʷʟʚʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳʪʴ ʣʦʞʥʦ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

ʢʦʜʘ. 

- ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʘʤ ʧʨʦʚʝʨʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʜʘ. 

- ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʦ ʧʨʦʪʠʚ ʣʶʙʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʜʘ: 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʘʶʪ ʣʦʞʥʦʝ ʯʫʚʩʪʚʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʚʩʝ ʨʝʰʘʝʪʩʷ. 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʘʶʪ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʣʦʞʥʳʝ ʦʪʨʠʮʘʥʠʷ. 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʙʦʪʘʶʪ ʪʘʢ ʞʝ ʭʦʨʦʰʦ, ʢʘʢ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

- ʅʝʜʦʩʪʘʪʦʯʥʦ ʦʙʫʯʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʪʱʘʪʝʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʜʘ 

(ʢʘʢ ʩʦ ʩʪʘʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ). 

- ʉʣʦʞʥʝʝ ʦʪʩʣʝʜʠʪʴ ʫʷʟʚʠʤʦʩʪʴ ʜʦ ʪʦʯʥʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʢʦʜʝ, ʯʪʦ ʟʘʡʤʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ 

ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

ʉʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ IdaPro ʠ OllyDbg. 

OllyDbg ʷʚʣʷʝʪʩʷ ʦʪʣʘʜʯʠʢʦʤ ʜʣʷ Windows x32 ʠ x64, ʠ ʝʛʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʭʦʪʷ ʝʛʦ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʝʛʣʫʙʦʢʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

IDA ʷʚʣʷʝʪʩʷ ʜʝ-ʬʘʢʪʦ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʪ. ʝ. ʦʪʣʘʜʢʫ) ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʘʨʭʠʪʝʢʪʫʨ, ʙʵʢʵʥʜʦʚ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

OllyDbg ʥʝ ʠʤʝʝʪ ʨʝʘʣʴʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ IDA, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʣʶʜʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ OllyDbg, ʫʞʝ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʶʪ OllyDbg. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʦʥ ʙʦʣʴʰʝ ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ. ʇʦʢʘ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ IDA. ʆʜʥʘʢʦ ʦʜʥʦ ʨʝʘʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ IDA 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ OllyDbg ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦʡ, ʘ IDA - ʢʦʤʤʝʨʯʝʩʢʠʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʘ ʚ ʝʛʦ 

ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʣʘʜʢʠ. 
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ʕʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ (ʕɼʆ) ð ʵʪʦ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʘʣʠʟʫʶʱʘʷ ʢʦʥʮʝʧʮʠʶ çʙʝʟʙʫʤʘʞʥʦʛʦ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘè. 

ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ) ð ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ. 

ɹʘʟʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʣʶʙʦʡ ʉʕɼ ʷʚʣʷʝʪʩʷ ʜʦʢʫʤʝʥʪ, ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ; 

ʬʘʡʣ ʠʣʠ ʟʘʧʠʩʴ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʉʠʩʪʝʤʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ  ʦʧʝʨʘʮʠʠ ʩ ʜʦʢʫʤʝʥʪʘʤʠ: 

ʨʝʛʠʩʪʨʘʮʠʷ, ʚʳʧʦʣʥʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʢ ʢʦʪʦʨʳʤ ʵʪʠ ʜʦʢʫʤʝʥʪʳ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ, ʜʚʠʞʝʥʠʝ ʠ 

ʦʟʥʘʢʦʤʣʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʭʨʘʥʝʥʠʝ, ʢʦʥʪʨʦʣʴ . 

ɻʦʚʦʨʷ ʦ ʟʘʱʠʱʝʥʥʦʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʝ, ʯʘʩʪʦ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʠʤʝʥʥʦ ʟʘʱʠʪʫ ʜʦʢʫʤʝʥʪʦʚ, 

ʟʘʱʠʪʫ ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʚ ʩʝʙʝ ʥʝʩʫʪ. ʆʜʥʘʢʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ; ʥʫʞʥʦ ʟʘʙʦʪʠʪʴʩʷ ʦ ʟʘʱʠʪʝ 

ʚʩʝʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʘ ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʳʭ ʚʥʫʪʨʠ ʥʝʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʫʞʥʦ 

ʟʘʱʠʪʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʉʕɼ, ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʡ, ʩʙʦʝʚ ʠ ʜʘʞʝ 

ʧʦʩʣʝ ʫʥʠʯʪʦʞʝʥʠʷ. 

ʄʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ) ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʱʠʪʳ ʠ ʫʯʠʪʳʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʤʦʞʥʳʝ ʫʛʨʦʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʉʕɼ, ʘ ʪʘʢʞʝ ʚʝʣʠʯʠʥʫ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ʦʪ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʫʛʨʦʟ.  

ʉʦʭʨʘʥʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʚ ʧʝʨʠʦʜ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʜʦʢʫʤʝʥʪʘ, ʘ ʚ ʩʣʫʯʘʝ ʝʛʦ ʥʝʧʨʝʜʚʠʜʝʥʥʦʡ ʧʦʪʝʨʠ ʠʣʠ ʧʦʨʯʠ, ʉʕɼ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ 

ʙʳʩʪʨʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʆʙʲʝʢʪʘʤʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʉʕɼ ʷʚʣʷʶʪʩʷ: 

¶ ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï ʉɺʊ, ʩʝʨʚʝʨʳ, ʵʣʝʤʝʥʪʳ ʃɺʉ ʠ ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

¶ ʉʠʩʪʝʤʥʳʝ ʬʘʡʣʳ, ʬʘʡʣʳ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʠ ʠʭ ʦʙʨʘʙʦʪʢʝ.  

 

¶ ʕʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʭʘʥʠʟʤʘʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʉʕɼ : 

¶ ɺʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ 

¶ ʇʦʜʜʝʨʞʢʘ ʦʩʥʦʚʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ 

¶ ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

¶ ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʩʦ ʚʩʝʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʉʕɼ 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʣʦʛʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʉʕɼ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 
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¶ ʋʧʨʘʚʣʷʝʤʦʩʪʴ  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʉʕɼ ʢʘʢ: 

1. ʌʠʟʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʢʦʤʧʦʥʝʥʪʥʦʡ ʙʘʟʳ ʉʕɼ. ʕʪʦ ʢʦʤʧʴʶʪʝʨʳ, ʩʝʨʚʝʨʳ, ʵʣʝʤʝʥʪʳ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʠ ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʢʘʢ ʘʢʪʠʚʥʦʝ ð ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ, switchôʠ ʠ ʪ.ʜ., ʪʘʢ ʠ 

ʧʘʩʩʠʚʥʦʝ ð ʢʘʙʝʣʠ, ʨʦʟʝʪʢʠ ʠ ʪ.ʜ.). ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʪʘʢʠʝ ʫʛʨʦʟʳ, ʢʘʢ ʧʦʣʦʤʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʜʦʩʪʫʧ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʪ.ʜ. 

2. ʇʨʦʛʨʘʤʤʥʘʷ ʟʘʱʠʪʘ ʬʘʡʣʦʚ ʩʠʩʪʝʤʳ. ʆʥʘ ʜʦʩʪʠʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʪʘʢʠʭ ʤʝʨ ʢʘʢ: 

Å ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

Å ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʣʶʙʦʡ ʩʠʩʪʝʤʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʷ ð ʠ ʯʝʤ ʛʠʙʯʝ ʠ ʜʝʪʘʣʴʥʝʝ, ʪʝʤ ʣʫʯʰʝ ʠ ʙʝʟʦʧʘʩʥʝʝ. 

Å ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʘ. ʉʝʛʦʜʥʷ ʦʩʥʦʚʥʳʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʧʨʝʜʣʘʛʘʝʤʳʤ ʥʘ ʨʳʥʢʝ ʨʝʰʝʥʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʦ-

ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ (ʕʎʇ). ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʕʎʇ ʦʩʥʦʚʘʥ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʰʠʬʨʦʚʘʥʠʷ ʩ 

ʘʩʩʠʤʝʪʨʠʯʥʳʤ ʢʣʶʯʦʤ.  

Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʯʘʩʪʥʦʡ ʩʝʪʠ. ɿʘʱʠʪʘ ʩʝʛʤʝʥʪʦʚ VPN ʧʨʦʠʩʭʦʜʠʪ, ʥʘʧʨʠʤʝʨ, 

ʩ ʧʦʤʦʱʴʶ ʤʝʞʩʝʪʝʚʳʭ ʵʢʨʘʥʦʚ. ʇʦʟʚʦʣʷʝʪ ʠʟʦʣʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʝʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʫʪʝʤ ʟʘʤʝʥʳ 

ʚʥʫʪʨʝʥʥʠʭ ʘʜʨʝʩʦʚ ʩʝʪʠ ʚ ʟʘʛʦʣʦʚʢʘʭ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʘʢʝʪʦʚ. 

Å ʐʠʬʨʦʚʘʥʠʝ. ɼʦʢʫʤʝʥʪʳ ʧʝʨʝʜʘʶʪʩʷ ʚ ʟʘʱʠʱʝʥʥʦʤ ʚʠʜʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ. 

Å ʂʦʥʪʨʦʣʴ ʞʫʨʥʘʣʦʚ ʦʧʝʨʘʮʠʡ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʤʠ ʤʦʜʫʣʷʤʠ, 

ʚʭʦʜʷʱʠʤʠ ʚ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ. 

Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʠʧʪʦʩʝʨʚʝʨʘ. 

Å ʅʘʣʠʯʠʝ ʤʝʭʘʥʠʟʤʘ ʢʦʥʪʨʦʣʷ ʮʝʣʦʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʇʆ; 

Å ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ. ʇʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʣʥʫʶ ʧʦʪʝʨʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʜʘʥʥʳʭ ʚ 

ʉʕɼ. ʇʦʩʣʝ ʧʘʜʝʥʠʷ ʉʕɼ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʨʘʟʚʝʨʥʫʪʴ ʩʠʩʪʝʤʫ ʦʙʨʘʪʥʦ.  

Å ʅʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʘʥʪʠʚʠʨʫʩʥʦʡ ʟʘʱʠʪʳ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʦʚʣʷʝʤʳʤ ʩʧʠʩʢʦʤ 

ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ. 

Å ʅʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʉʕɼ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʭ 

ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʥʝʜʨʝʥʠʝ ʉʕɼ 

ʧʨʠʦʙʨʝʣʦ ʚ ʢʨʠʟʠʩ. ɺ ʩʣʦʞʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ 

ʥʫʞʜʘʶʪʩʷ ʚ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʫʧʨʘʚʣʝʥʠʷ ʜʝʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʫʣʫʯʰʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʪʜʝʣʘʤʠ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʸʥʥʳʤʠ ʢʦʨʧʫʩʘʤʠ, ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʦʧʝʨʘʪʠʚʥʝʝ 

ʟʘʢʣʶʯʘʪʴ ʩʜʝʣʢʠ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ ʧʨʦʮʝʥʪʘʭ: 

¶ ʕʢʦʥʦʤʠʷ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʝʥʠʷ ʨʫʪʠʥʥʦʡ ʥʘʛʨʫʟʢʠ. 

ɺʳʩʚʦʙʦʞʜʝʥʥʳʝ ʯʘʩʳ ʧʝʨʩʦʥʘʣ ʤʦʞʝʪ ʧʦʪʨʘʪʠʪʴ ʥʘ ʨʝʰʝʥʠʝ ʩʚʦʠʭ ʦʩʥʦʚʥʳʭ, ʙʦʣʝʝ ʚʘʞʥʳʭ ʜʣʷ 

ʢʦʤʧʘʥʠʠ ʟʘʜʘʯ. ʂʨʦʤʝ ʪʦʛʦ, ʩʥʠʞʝʥʠʝ ʨʫʪʠʥʥʦʡ ʥʘʛʨʫʟʢʠ ʦʪʢʨʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʧʨʦʷʚʣʝʥʠʷ ʠʥʠʮʠʘʪʠʚʳ. 

¶ ʈʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ. ʏʝʤ ʙʳʩʪʨʝʝ ʧʨʠʥʠʤʘʶʪʩʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ, ʪʝʤ ʙʳʩʪʨʝʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʟʘʜʘʯʠ ʧʦ ʧʨʦʝʢʪʘʤ. 

¶ ʉʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʘʨʭʠʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. ʕʣʝʢʪʨʦʥʥʳʡ ʘʨʭʠʚ ʧʦʟʚʦʣʷʝʪ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʘʨʝʥʜʳ ʬʠʟʠʯʝʩʢʠʭ ʧʣʦʱʘʜʝʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. 

¶ ʉʦʢʨʘʱʝʥʠʝ ʠʟʜʝʨʞʝʢ ʥʘ ʙʫʤʘʞʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ. ʕʢʦʥʦʤʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ 

ʦʪʢʘʟʘ ʦʪ ʤʘʩʩʦʚʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʧʝʯʘʪʠ ʜʝʣʦʚʳʭ ʙʫʤʘʛ, ʘ ʪʘʢʞʝ ʦʪ ʧʣʘʪʥʳʭ ʧʦʯʪʦʚʳʭ ʠ ʢʫʨʴʝʨʩʢʠʭ 

ʫʩʣʫʛ. 

¶ ʋʩʢʦʨʝʥʠʝ ʧʦʠʩʢʘ ʥʫʞʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

¶ ʋʩʢʦʨʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʦʛʦʚʦʨʦʚ, ʧʨʦʝʢʪʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

¶ ʇʦʚʳʰʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʪʠʧʦʚʳʭ ʦʪʯʸʪʦʚ ʦ ʜʚʠʞʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ. 

¶ ʋʩʢʦʨʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʠ ʚʭʦʜʷʱʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʜʦʢʫʤʝʥʪʦʚ. 

¶ ʋʩʢʦʨʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʠ ʠʩʭʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ. 

¶ ʋʩʢʦʨʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʪʠʧʦʚʳʭ ʦʪʯʸʪʦʚ. 

¶ ʋʩʢʦʨʝʥʠʝ ʧʦʠʩʢʘ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʠʟʚʝʩʪʥʳʤ ʘʪʨʠʙʫʪʘʤ. 

¶ ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʦʜʛʦʪʦʚʢʠ ʪʠʧʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

¶ ʋʩʢʦʨʝʥʠʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʪʠʧʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

¶ ʋʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʝʱʘʥʠʡ. 
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ʇʦʤʠʤʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ  ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʫʣʫʯʰʝʥʠʷ: 

1. ʇʦʚʳʰʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʥʘʩʪʨʦʡʢʝ ʧʨʘʚ ʜʦʩʪʫʧʘ 

ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʜʦʢʫʤʝʥʪʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʜʦʣʞʥʦʩʪʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ. 

2. ʇʦʚʳʰʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʫʨʦʚʥʷ ʧʨʦʬʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ. ʉʦʪʨʫʜʥʠʢʠ 

ʧʨʠʚʳʢʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʜʦʚʳʝ IT-ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ, ʜʝʣʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ. 

3. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʧʦʪʦʢʘʤʠ. 

4. ʋʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʧʦ ʜʦʢʫʤʝʥʪʘʤ. 

5. ɺʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʚʩʝ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʛʦʨʦʜʘ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʦʟʨʘʩʪʘʶʱʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʛʨʘʞʜʘʥ ʠ ʘʚʪʦʥʦʤʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɼʣʷ ʵʪʦʛʦ ʩʝʪʠ, ʦʙʲʝʜʠʥʷʶʱʠʝ ɸʇʂ ʚ ʝʜʠʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʠ ʨʘʩʰʠʨʷʶʪʩʷ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʘʩʪʝʪ ʫʨʦʚʝʥʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʘʢʠʭ ʩʝʪʝʡ. ɻʦʨʦʜʘ, ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ, ʩʪʘʥʫʪ ʫʜʦʙʥʝʝ ʠ ʙʝʟʦʧʘʩʥʝʝ ʜʣʷ ʢʘʞʜʦʛʦ 

ʛʨʘʞʜʘʥʠʥʘ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ɸʇʂ ʧʦʚʩʝʤʝʩʪʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʇʂ ñɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜò, ʫʤʥʳʡ ʛʦʨʦʜ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘʫʪʩʘʡʜʝʨʩʢʠʝ 

ʘʪʘʢʠ 
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CREATING A SEGMENT OF TELECOMMUNICATIONS INFRASTRUCTURE APK ñSAFE CITYò 
 
Modern cities must meet the growing information needs of citizens and ensure their security autonomously. To do 

this, the networks that unite the APK in a single structure are being improved and expanded, new opportunities 

are emerging and the level of security of such networks is growing. Cities, in the near future, will become more 

convenient and safer for every citizen thanks to the introduction of APK everywhere. 

Keywords: APK ñSafe cityò, smart city, information security, outsider attacks 

 
ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè (ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè) ï 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʤʧʣʝʢʩʦʚ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʘʚʦʧʦʨʷʜʢʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. 

ʉʪʨʫʢʪʫʨʘ ɸʇʂ ʩʦʩʪʦʠʪ ʠʟ 12 ʯʘʩʪʝʡ - ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. ʇʝʨʝʯʝʥʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʠ ʧʦʨʷʜʦʢ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʧʠʩʘʥ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʦʪ 25.08.2016 ˉ 759. 

ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʦʙʲʝʜʠʥʝʥʳ ɽʜʠʥʦʡ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʴʶ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʠ ʩʦʟʜʘʝʪ 

ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [2]. 

ʎʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ "ɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜ" ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʘʚʦʧʦʨʷʜʢʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʣ ʠ ʩʣʫʞʙ, ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʥʘ ʙʘʟʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ, 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʣʠʢʚʠʜʘʮʠʶ ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʣʝʢʩʘ "ɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜ" ʷʚʣʷʶʪʩʷ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ; 

- ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʤ 

ʩʨʝʜʩʪʚʘʤ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʷʭ; 

- ʩʦʟʜʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ; 

- ʧʦʩʪʨʦʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɽʜʠʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ "ɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜ" 

ʩʪʨʦʠʪʩʷ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʢʣʶʯʝʥʠʷ ʚ ʝʜʠʥʳʡ ʢʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʵʣʝʤʝʥʪʦʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

[1]. 

ɼʣʷ ʧʨʦʝʢʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣ ʚʳʙʨʘʥ ʩʝʛʤʝʥʪ ʩʝʪʠ ɻʦʨʦʜʩʢʦʡ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʧʦ 

ʘʜʨʝʩʫ ʧʣ. ɸʣʝʢʩʘʥʜʨʘ ʅʝʚʩʢʦʛʦ. ɼʘʥʥʳʡ ʩʝʛʤʝʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ:  ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʦʙʲʝʢʪʥʦʡ ʧʣʦʱʘʜʠ, 

ʦʙʱʝʩʪʚʝʥʥʫʶ ʩʝʪʴ WI-FI ʜʣʷ ʛʨʘʞʜʘʥ, ʵʢʩʪʨʝʥʥʫʶ ʩʚʷʟʴ ʩ ʧʦʣʠʮʠʝʡ, ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ 

ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʠ ʛʦʩʪʠʥʠʮʳ.  

ʅʘ ʢʘʨʪʝ ʦʙʲʝʢʪʘ (ʨʠʩ. 1) ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʨʝʜʩʪʚ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. 

 

 
ʈʠʩ. 1. ʂʘʨʪʘ ʦʙʲʝʢʪʘ 
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ʉʭʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2-3.  

 
ʈʠʩ. 2. ʌʠʟʠʯʝʩʢʘʷ ʪʦʧʦʣʦʛʠʷ ʩʝʪʠ 

 

 
ʈʠʩ. 3. ʃʦʛʠʯʝʩʢʘʷ ʪʦʧʦʣʦʛʠʷ ʩʝʪʠ 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʩʝʛʤʝʥʪʘ ʩʝʪʠ ɸʇʂ òɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜò ʙʳʣʦ ʚʳʙʨʘʥʦ ʩʣʝʜʫʶʱʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ:  

1) ʫʨʦʚʝʥʴ ʷʜʨʘ ï ʤʘʨʰʨʫʪʠʟʘʪʦʨ Cisco ASR 9000. ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ Cisco ASR ï ʬʠʟʠʯʝʩʢʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʘʧʧʘʨʘʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʤʤʫʪʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ 

ʨʝʘʣʠʟʘʮʠʶ ʩʝʪʝʚʳʭ ʧʨʦʮʝʩʩʦʚ [7];  

2) ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ï L3 ʢʦʤʤʫʪʘʪʦʨʳ Cisco 9200;  

3) ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ï L2 ʢʦʤʤʫʪʘʪʦʨʳ Cisco 2960, IP ʢʘʤʝʨʳ PST ( ʧʨʦʠʟʚʦʜʠʪʝʣʴ Shenzhen 

professional security technology Co.). 

ɺʳʙʨʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʝʪʠ ɸʇʂ.  

ʋʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʪʨʦʠʪʩʷ ʧʦ ʢʦʣʴʮʝʚʦʡ ʪʦʧʦʣʦʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʪʠ. 

ʆʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʫʛʨʦʟ ʜʣʷ ʩʝʪʠ ɸʇʂ ʷʚʣʷʶʪʩʷ ʘʫʪʩʘʡʜʝʨʩʢʠʝ. 

- ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʱʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʦʧʦʣʦʛʠʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʪʦʢʦʣʳ ʠ ʬʫʥʢʮʠʠ. 

ʇʦʜʢʣʶʯʝʥʠʝ ʪʦʣʴʢʦ ʧʦ ʧʨʦʪʦʢʦʣʫ SSH. 

SSH ï Secure Shell, ʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʠ ʧʘʨʦʣʝʡ [2]; 

- ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʬʨʦʚʘʥʠʷ ʚ ʧʘʨʦʣʷʭ ʜʦʩʪʫʧʘ. 

ʂʘʞʜʳʡ ʧʘʨʦʣʴ, ʥʘʩʪʨʘʠʚʘʝʤʳʡ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʰʠʬʨʦʚʘʥ;  

- ʈʘʟʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʧʨʠʚʠʣʝʛʠʡ. 

ʌʫʥʢʮʠʦʥʘʣ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʦʨʫʜʦʚʘʥʠʷ Cisco ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʨʦʣʷʤ (ʥʘʧʨʠʤʝʨ, ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʠʣʠ ʧʨʘʚʘ ʪʦʣʴʢʦ ʥʘ ʧʨʦʩʤʦʪʨ ʥʘʩʪʨʦʝʢ) [5]; 

- ʆʛʨʘʥʠʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ. 

ʂʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʭʦʨʦʰʦ ʟʘʱʠʱʝʥʦ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʠ ʧʦʤʦʱʠ 

ʞʝʣʝʟʥʳʭ ʙʦʢʩʦʚ ʠ ʟʘʤʢʦʚ; 

-ʅʘʩʪʨʦʡʢʘ ʩʝʪʝʚʦʛʦ ʚʨʝʤʝʥʠ (ʧʨʦʪʦʢʦʣ NTP). 

ʇʨʦʪʦʢʦʣ NTP  ʩ ʬʫʥʢʮʠʝʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʭʘʥʠʟʤʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʪʦʯʥʦʩʪʴʶ 

ʜʦ ʥʘʥʦʩʝʢʫʥʜ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʦʮʝʥʢʠ ʦʰʠʙʦʢ ʣʦʢʘʣʴʥʳʭ 
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ʯʘʩʦʚ ʠ ʚʨʝʤʝʥʥʦʛʦ ʩʝʨʚʝʨʘ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ. ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ 

ʩ ʠʝʨʘʨʭʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʝʨʚʠʯʥʳʤʠ ʵʪʘʣʦʥʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʠʥʭʨʦʥʠʟʫʝʤʳʝ ʨʘʜʠʦ-ʯʘʩʳ [3]; 

- ʃʦʛʠʨʦʚʘʥʠʝ Syslog. 

Syslog - ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʣʦʛʦʚ ð ʩʦʦʙʱʝʥʠʡ ʦ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʩʦʙʳʪʠʷʭ [7]. ʇʨʦʪʦʢʦʣ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʚʩʝ ʜʝʡʩʪʚʠʷ ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʩʝʪʠ; 

- ʆʪʢʣʶʯʝʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʦʙʥʘʨʫʞʝʥʠʷ (CDP,LLDP). 

CDP (ʘʥʛʣ. Cisco Discovery Protocol)-ʧʨʦʧʨʠʝʪʘʨʥʳʡ ʧʨʦʪʦʢʦʣ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʢʦʤʧʘʥʠʝʡ Cisco Systems, ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʥʘʨʫʞʠʚʘʪʴ ʧʦʜʢʣʶʯʸʥʥʦʝ (ʥʘʧʨʷʤʫʶ ʠʣʠ ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʘ 

ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ) ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ Cisco, ʝʛʦ ʥʘʟʚʘʥʠʝ, ʚʝʨʩʠʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ IP-ʘʜʨʝʩʘ. 

ɽʩʣʠ ʥʝ ʦʪʢʣʶʯʠʪʴ ʜʘʥʥʳʡ ʧʨʦʪʦʢʦʣ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ, ʩʫʤʝʚ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʫʩʪʨʦʡʩʪʚ, 

ʩʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʡ ʩʝʪʠ [6]; 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʦʚ AAA. 

AAA (Authentication Authorization and Accounting) ð ʩʠʩʪʝʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʫʯʝʪʘ 

ʩʦʙʳʪʠʡ, ʚʩʪʨʦʝʥʥʘʷ ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ Cisco, ʩʣʫʞʠʪ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʙʝʟʦʧʘʩʥʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʝʪʝʚʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ Cisco. ʆʥʘ ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘʚʪʦʨʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʙʦʨʘ ʠ ʦʪʧʨʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʝʨʚʝʨ [4]. 

ʉʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ,  ʢ.ʪ.ʥ, ʜʦʮʝʥʪʦʤ ʂʨʘʩʦʚʳʤ ɸʥʜʨʝʝʤ 
ɺʣʘʜʠʤʠʨʦʚʠʯʝʤ 
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ʉʝʪʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʡ 5G ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʠ ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ. 

ʈʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʥʦʛʦʦʙʨʘʟʠʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʝʨʚʠʩʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʧʦʣʦʩʝ ʧʨʦʧʫʩʢʘʥʠʷ, ʦʙʷʟʳʚʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʘʥ ʤʠʨʘ ʠʜʪʠ ʧʦ ʧʫʪʠ ʩʢʦʨʝʡʰʝʛʦ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ 5G. ʂʦʥʚʝʨʩʠʷ ʚ ʦʙʣʘʩʪʠ ʩʝʥʩʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠʚʝʣʘ ʢ ʥʘʯʘʣʫ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ, ʧʦʨʦʜʠʚʰʠʭ 

ʢʦʥʮʝʧʮʠʶ ʀʥʪʝʨʥʝʪʘ ɺʝʱʝʡ (IoT). ʊʘʢʞʝ, ʢʘʢ ʠ 5G, IoT ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʢʦʥʮʝʧʮʠʝʡ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩʚʷʟʠ ʧʨʠʣʘʛʘʶʪ ʫʩʠʣʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʪʦʢʦʣʦʚ ʧʝʨʝʜʘʯʠ ʠ 

ʘʨʭʠʪʝʢʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʯʝʚʠʜʥʳ ʫʛʨʦʟʳ, ʩ 

ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʪʘʢʠʝ ʩʝʪʠ ʩʚʷʟʠ. ʀ ʩʝʛʦʜʥʷ ʥʝʪ ʝʜʠʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ, ʢʦʪʦʨʳʡ 

ʚʟʷʣ ʙʳ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʤʦʜʝʣʝʡ ʫʛʨʦʟ ʠ ʥʘʨʫʰʠʪʝʣʷ ʚ ʪʘʢʠʭ ʩʝʪʷʭ. ɸʚʪʦʨʳ ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʳʝ ʫʛʨʦʟʳ ʠ ʫʷʟʚʠʤʦʩʪʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ IoT ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʘʥʘʣʠʟʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʝʜʣʘʛʘʶʪ ʩʚʦʡ ʧʦʜʭʦʜ ʢ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʫʛʨʦʟ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʪʝʨʥʝʪ ɺʝʱʝʡ (IoT), ʙʝʟʦʧʘʩʥʦʩʪʴ IoT, ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ IoT 
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SECURITY THREAT ANALYSIS FOR SOFTWARE-DEFINED NETWORKS 
 

Fifth-generation mobile networks, based on 5G technologies, are being actively implemented and deployed. The 

growing number and variety of mobile devices and services, as well as increasing bandwidth requirements, obliges 

most countries to go on the path of rapid deployment of 5G. Conversion in the field of touch devices led the 

humanity to the beginning of large-scale researches, followed by the widespread use of wireless sensor networks, 

which gave rise to the concept of the Internet of Things (IoT). Just like 5G, IoT is not a standardized concept yet. 

International communications associations make efforts to standardize transmission protocols and architecture. 

At the same time, the threats faced by such communication networks are obvious to information security 

specialists. Today there is no single international center that would take responsibility for developing models of 

threats and violators in such networks. In this paper, the authors consider possible threats and vulnerabilities of 

the IoT wireless network based on the analysis of existing sources and offer their own approach to systematization 

of threats. 

Keywords: Internet of Things (IoT), IoT security questions, IoT security threats 

 
ɿʘ ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ ʤʦʙʠʣʴʥʘʷ ʩʚʷʟʴ ʩʦʚʝʨʰʠʣʘ ʦʛʨʦʤʥʳʡ ʩʢʘʯʦʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʝ ʵʚʦʣʶʮʠʠ. 

ʇʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʩʚʷʟʠ ʙʳʣʦ ʘʥʘʣʦʛʦʚʳʤ ʠ ʠʤʝʣʦ ʚʘʞʥʳʡ ʥʝʜʦʯʝʪ ï ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʩʠʩʪʝʤʘʤʠ 

ʩʪʦʨʦʥʥʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʕʪʦʪ ʬʘʢʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʣ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʜʘʥʥʦʡ ʩʝʪʠ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ ʠ ʩʪʨʘʥʘʤʠ, ʦʜʥʘʢʦ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʧʦʩʪʦʷʥʥʦ ʤʦʜʝʨʥʠʟʠʨʫʶʪʩʷ. ʇʦʟʞʝ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʤʦʙʠʣʴʥʘʷ ʩʚʷʟʴ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ (2G), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʧʦʣʥʦʩʪʴʶ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʩ 

ʢʘʯʝʩʪʚʦʤ ʩʚʷʟʠ, ʧʨʝʜʣʘʛʘʣʘ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ. ʀʤʝʥʥʦ ʵʪʘ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʘʟʚʠʪʠʶ ʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 3G ʠ 4G, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʨʘʟʚʠʪʴ 

ʩʢʦʨʦʩʪʴ ʜʘʥʥʳʭ ʜʦ 100 ʄʙʠʪ/ʩ [1]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʦʙʲʝʤʦʚ ʤʦʙʠʣʴʥʦʛʦ ʠ ʠʥʪʝʨʥʝʪ-ʪʨʘʬʠʢʦʚ, ʢʦʪʦʨʳʡ 

ʥʝʠʟʤʝʥʥʦ ʧʨʦʜʦʣʞʠʪʩʷ ʚ ʙʫʜʫʱʝʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ Cisco Visual Networking Index: Forecast and 

Trends (White Paper, 2017ï2022) ʢ 2022 ʛʦʜʫ ʤʠʨ ʦʞʠʜʘʝʪ ʪʨʝʭʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʷʝʤʦʛʦ IP-

ʪʨʘʬʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2017ʛ.; ʤʦʙʠʣʴʥʳʡ ʪʨʘʬʠʢ ʜʘʥʥʳʭ ʚʳʨʘʩʪʝʪ ʩʦ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ 46 

ʧʨʦʮʝʥʪʦʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʜʦʩʪʠʛʥʫʚ 77,5 ʵʢʩʘʙʘʡʪ ʚ ʤʝʩʷʮ ʢ 2022 ʛʦʜʫ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʞʝ ʦʪʯʝʪʫ, ʢ 2022 

ʛʦʜʫ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʪʨʘʬʠʢʘ ʤʦʙʠʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʪ 43%. ʊʘʢʞʝ ʢ 2022 

ʛʦʜʫ ʪʨʘʬʠʢ ʤʦʙʠʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʈʦʩʩʠʠ ʜʦʩʪʠʛʥʝʪ 43,9 ʵʢʩʘʙʘʡʪ ʠ ʪʝʤ ʩʘʤʳʤ ʙʦʣʝʝ ʯʝʤ ʚ 6 ʨʘʟ 

ʧʨʝʚʳʩʠʪ ʧʦʢʘʟʘʪʝʣʴ 2017 ʛʦʜʘ (7,3 ʵʢʩʘʙʘʡʪ). ʋʩʨʝʜʥʝʥʥʳʡ ʤʦʙʠʣʴʥʳʡ ʪʨʘʬʠʢ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʈʦʩʩʠʠ 

ʜʦʩʪʠʛʥʝʪ 29 ɻʙʘʡʪ ʚ ʤʝʩʷʮ (5 ɻʙʘʡʪ ʚ 2017).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʦʩʪ ʯʠʩʣʘ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʀʥʪʝʨʥʝʪʫ 

ʫʩʪʨʦʡʩʪʚ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʝʡ ʩʚʷʟʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ 

ʪʨʝʙʦʚʘʥʠʡ ʵʪʠʭ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʦʨʳʚ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʤʦʞʝʪ ʜʘʪʴ ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ð 5G. ɻʣʘʚʥʦʝ ʝʝ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ð ʦʛʨʦʤʥʘʷ (ʩʚʳʰʝ 10 ɻʙʠʪ/ʩ) ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʦʪʢʣʠʢʘ. ɿʘʜʝʨʞʢʘ ʩʠʛʥʘʣʘ ʚ 5G ʙʫʜʝʪ ʩʥʠʞʝʥʘ ʚʩʝʛʦ ʜʦ 1 ʤʩ, 

ʧʨʠʪʦʤ, ʯʪʦ ʚ 4G ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʩ, ʘ ʚ 3G ð ʚʩʝ 100 ʤʩ [2]. 

ʇʦ ʦʮʝʥʢʝ Ericsson, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʪʯʝʪʦʤ Ericsson Mobility  Report ʟʘ ʥʦʷʙʨʴ 2019ʛ., ʚ ʩʚʷʟʠ ʩ 

ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʵʢʦʩʠʩʪʝʤʳ 5G ʚ ʙʣʠʞʘʡʰʠʝ ʰʝʩʪʴ ʣʝʪ ʯʠʩʣʦ ʧʦʜʢʣʶʯʝʥʠʡ ʢ 5G-ʩʝʪʷʤ ʧʨʝʚʳʩʠʪ 2,6 

ʤʣʨʜ. ʉʨʝʜʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʪʨʘʬʠʢʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʩʤʘʨʪʬʦʥ ʚʳʨʘʩʪʝʪ ʩ ʥʳʥʝʰʥʠʭ 7,2 ɻɹ ʜʦ 24 ɻɹ ʢ 

ʢʦʥʮʫ 2025 ʛʦʜʘ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʦʪʯʝʪʘ çʇʦʜʛʦʪʦʚʢʘ ʢ ʚʥʝʜʨʝʥʠʶ 5G: ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳè ʟʘ ʘʚʪʦʨʩʪʚʦʤ 

ITU, 2018ʛ., ʦʞʠʜʘʝʪʩʷ, ʯʪʦ 5G ʧʦʚʳʩʠʪ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʝʜʣʦʞʠʚ ʠʤ 

ʥʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʫʩʣʫʛʠ ʥʘ ʛʠʛʘʙʠʪʥʳʭ ʩʢʦʨʦʩʪʷʭ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʩʝʪʝʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʦʙʱʝʩʪʚʦ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʡʜʝʪ ʚ ʥʦʚʫʶ ʵʨʫ çʫʤʥʳʭ ʛʦʨʦʜʦʚè ʠ 

ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT). ʀʩʩʣʝʜʦʚʘʥʠʝ ñIoT and OT Security Research Exposes Hidden Business Challengesò, 

ʧʨʦʚʝʜʝʥʥʦʝ ʚ 2017 ʛʦʜʫ ʢʦʤʧʘʥʠʝʡ Forescout Technologies ʠ ʧʦʩʚʷʱʝʥʥʦʝ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʥʘ IT ʙʠʟʥʝʩ-ʣʠʜʝʨʦʚ, ʚʳʷʚʠʣʦ, ʯʪʦ 77% ʢʦʤʧʘʥʠʡ ʧʨʠʟʥʘʶʪ, ʯʪʦ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ IoT ʩʦʟʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ.  

ɺ ʢʦʥʪʝʢʩʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 5G Ioʊ-ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʢʦʨʦʩʪʴ, ʚʩʝ ʞʝ, ʥʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʬʘʢʪʦʨʦʤ [2]. ʅʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʜʝʩʴ ʚʳʭʦʜʠʪ ʥʘʜʝʞʥʦʩʪʴ ʩʝʪʠ, ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʩʠʛʥʘʣʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩʩʦʚʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ çʫʤʥʳʭè ʫʩʪʨʦʡʩʪʚ ʩʦ ʩʚʦʠʤʠ ʢʦʥʢʨʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ 

ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʴ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʅʘʧʨʠʤʝʨ, 5G ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʩʩʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (MIoT), ʪʘʢʠʝ ʢʘʢ ʜʘʪʯʠʢʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʩʝʨʚʠʩʳ V2I (Vehicle-to-Infrastructure), 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʫʤʥʳʭ ʛʦʨʦʜʦʚ. ɺʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚ [3]. ʂʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʭʘʢʝʨʳ ʥʝ ʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʵʪʠʤ ʜʘʥʥʳʤ, ʟʘʭʚʘʪʠʪʴ ʫʩʪʨʦʡʩʪʚʘ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠʣʠ ʥʘʨʫʰʠʪʴ ʨʘʙʦʪʫ ʩʣʫʞʙ ʩ ʧʦʤʦʱʴʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʘʪʘʢ ʪʠʧʘ çʦʪʢʘʟ ʚ 

ʦʙʩʣʫʞʠʚʘʥʠʠè (DDoS), ʧʦʩʢʦʣʴʢʫ, ʩʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ ʢʦʤʧʘʥʠʠ Cisco [4], ʢ 2020 ʛʦʜʫ ʯʠʩʣʦ ʫʩʪʨʦʡʩʪʚ 

IoT ʜʦʩʪʠʛʥʝʪ 50 ʤʠʣʣʠʘʨʜʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚʦʧʨʦʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʀʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ. ʅʘʧʨʠʤʝʨ, White Paper: The evolution of security in 5G ʦʪ 5G Americas ʧʦʩʚʷʱʝʥʘ ʧʦʜʨʦʙʥʦʤʫ 

ʨʘʟʙʦʨʫ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 5G ʚ ʮʝʣʦʤ, ʝʛʦ ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʪʘʢʠʭ ʢʘʢ SDN ʠ 

NFV), ʘ ʪʘʢʞʝ IoT ʢʘʢ ʦʩʥʦʚʥʦʡ ʢʦʥʮʝʧʮʠʠ 5G. ɺ ʊʘʙʣʠʮʝ 1, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ, ʦʙʦʙʱʝʥʳ ʦʩʥʦʚʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʳʜʫʱʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

 
ʊʘʙʣʠʮʘ. 1. ʈʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʧʨʦʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ IoT, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʀʩʪʦʯʥʠʢ ʉʫʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

Khan, M. A., & Salah, K. (2018). ñIoT security: 

Review, blockchain solutions, and open challengesò 

[5] 

ɺʩʝ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ IoT ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ 

ʫʨʦʚʥʷ: ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʩʦʢʦʛʦ, ʩʨʝʜʥʝʛʦ 

ʠ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ. ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʢʘʢ 

ʩʧʦʩʦʙ ʟʘʱʠʪʳ 

Maleh, Y., Ezzati, A., & Belaissaoui, M. (2018). 

ñSecurity and Privacy in Smart Sensor Networksò [6] 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1. ʈʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʧʨʦʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ IoT, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

Abdul-Ghani H., Konstantas D. & Mahyoub M. 

(2018). ñA Comprehensive IoT Attacks Survey based 

on a Building-blocked Reference Modelò [7] 

ʇʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʧʠʩʘʥʠʶ ʘʨʭʠʪʝʢʪʫʨʳ IoT, 

ʠʩʩʣʝʜʫʶʪʩʷ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ IoT ʧʦ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ, 

ʧʨʠʚʘʪʥʦʩʪʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ, ʧʦʜʦʪʯʝʪʥʦʩʪʠ, 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʘʟʘ 

Siddiqui S., Alam S., Ahmad R. & Shuaib M. (2020). 

ñSecurity Threats, Attacks, and Possible 

Countermeasures in Internet of Thingsò [9] 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ IoT ʩ ʫʯʝʪʦʤ 

ʫʷʟʚʠʤʦʩʪʝʡ ʧʨʦʪʦʢʦʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʵʪʠʭ 

ʫʨʦʚʥʷʭ 

Ahanger, T. A., & Aljumah, A. (2018). ñInternet of 

Things: A Comprehensive Study of Security Issues 

and Defense Mechanismsò [10] 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ IoT ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʭ ʧʨʠʤʝʥʝʥʠʷ: ʚ ʫʤʥʳʭ ʜʦʤʘʭ, ʚ 

ʠʥʜʫʩʪʨʠʠ ʠ ʚ ʤʝʜʠʮʠʥʝ, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʢʠʙʝʨʫʛʨʦʟ 

Zhou, W., Jia, Y., Peng, A., Zhang, Y., & Liu, P. 

(2018). ñThe Effect of IoT New Features on Security 

and Privacy: New Threats, Existing Solutions, and 

Challenges Yet to Be Solvedò [11] 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ IoT ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ: 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ, ʨʘʟʥʦʦʙʨʘʟʠʝ, 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʯʘʩʪʥʦʩʪʴ, ʤʦʙʠʣʴʥʦʩʪʴ, ʚʝʟʜʝʩʫʱʥʦʩʪʴ, 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

Ahmad I., Kumar T., Liyanage M., Okwuibe J., 

Ylianttila M., & Gurtov, A. (2018). ñOverview of 5G 

Security Challenges and Solutionsò [8] 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 5G, ʜʘʝʪʩʷ 

ʦʧʠʩʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʫʛʨʦʟ ʠ ʘʪʘʢ, 

ʦʪʤʝʯʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ (SDN), ʥʘʠʙʦʣʝʝ 

ʧʦʜʚʝʨʞʝʥʥʳʝ ʫʛʨʦʟʘʤ 

Hassija, V., Chamola, V., Saxena, V., Jain, D., Goyal, 

P., & Sikdar, B. (2019). ñA Survey on IoT Security: 

Application Areas, Security Threats, and Solution 

Architecturesò [12] 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʷʪʠʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ IoT: 

ʩʣʦʡ ʚʦʩʧʨʠʷʪʠʷ, ʩʝʪʝʚʦʡ, ʩʣʦʡ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʇʆ, ʩʣʦʡ ʧʨʠʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ 

Azam F., Munir R., Ahmed M., Ayub M., Sajid A. & 

Zaheer A. (2019). ñInternet Of Things (Iot), Security 

Issues And Its Solutionsò [13] 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʯʝʪʳʨʝʭʫʨʦʚʥʝʚʦʡ IoT: ʜʦʙʘʚʣʷʝʪʩʷ ʩʣʦʡ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʇʆ. ɼʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ 

ʧʨʠʚʦʜʠʪʩʷ ʧʝʨʝʯʝʥʴ ʫʛʨʦʟ ʠ ʦʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʟʘʱʠʪʝ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 1 ʨʘʙʦʪ, ʘʚʪʦʨʳ ʜʘʥʥʦʡ ʩʪʘʪʴʠ 

ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʫʛʨʦʟʳ, ʘʢʪʫʘʣʴʥʳʝ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ IoT, ʥʘ ʧʨʠʤʝʨʝ ʪʨʝʭʫʨʦʚʥʝʚʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ IoT (ʢʘʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ): 

- Perception/Sensing layer. ʋʨʦʚʝʥʴ ʩʝʥʩʦʨʦʚ ʠ ʜʘʪʯʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʪʦʢʦʣʳ: LTE-A, Z-Wave, 

Zigbee smart, DASH7, 802.11ah. ʋʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘʢʪʫʘʣʴʥʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ IoT, ʧʨʠʚʝʜʝʥʳ ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ. 2. ʋʛʨʦʟʳ, ʧʨʠʩʫʱʠʝ ʫʨʦʚʥʶ ʩʝʥʩʦʨʦʚ ʠ ʜʘʪʯʠʢʦʚ 

ʋʛʨʦʟʘ ʆʧʠʩʘʥʠʝ ʫʛʨʦʟʳ 

RF interface on RFID: 

ɸʪʘʢʘ ʥʘ 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʡ 

ʠʥʪʝʨʬʝʡʩ RFID 

ʈʘʜʠʦʯʘʩʪʦʪʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʘ ʣʶʙʳʤ 

ʪʠʧʦʤ DDoS-ʘʪʘʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʚʷʟʴ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʩ ʧʦʤʦʱʴʶ 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʥʘʨʫʰʘʝʪʩʷ ʩ ʠʟʙʳʪʢʦʤ ʰʫʤʦʚʳʭ ʩʠʛʥʘʣʦʚ 

Jamming node in 

Wireless Sensor 

Networks (WSN): 

ʇʦʤʝʭʠ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʩʝʥʩʦʨʥʳʭ ʩʝʪʷʭ (WSN) 

DoS-ʘʪʘʢʘ, ʢʦʪʦʨʘʷ ʤʝʰʘʝʪ ʠ ʥʘʨʫʰʘʝʪ ʥʦʨʤʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʩʝʥʩʦʨʥʳʭ 

ʫʟʣʦʚ ʚ WSN, ʠʩʧʫʩʢʘʷ ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʩʠʛʥʘʣʳ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʟʘʢʦʥʥʳʭ 

ʩʠʛʥʘʣʦʚ ʠ ʧʨʦʚʦʮʠʨʦʚʘʥʠʷ ʦʪʢʘʟʘ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ 

Eavesdropping and 

Interference:  

ʇʦʜʩʣʫʰʠʚʘʥʠʝ ʠ 

ʧʦʤʝʭʠ 

ɿʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ ʧʦʜʩʣʫʰʠʚʘʪʴ ʠ ʧʝʨʝʭʚʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ʚʦ ʚʨʝʤʷ 

ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʠʣʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2. ʋʛʨʦʟʳ, ʧʨʠʩʫʱʠʝ ʫʨʦʚʥʶ ʩʝʥʩʦʨʦʚ ʠ ʜʘʪʯʠʢʦʚ 
Sniffing attacks: 

ɸʪʘʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʘʥʘʣʠʟʘ ʪʨʘʬʠʢʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ-ʩʥʠʬʬʝʨʦʚ ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʪʩʣʝʞʠʚʘʪʴ ʩʝʪʝʚʦʡ 

ʪʨʘʬʠʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ 

ʧʨʦʪʦʢʦʣʳ ʧʨʠʣʦʞʝʥʠʡ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʙʝʟ ʤʝʭʘʥʠʟʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʪʘʢʦʛʦ ʢʘʢ CoAP ʩ ʨʝʞʠʤʦʤ ʙʝʟ ʟʘʱʠʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʝʪʝʡ ZigBee ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʥʠʢʘʢʠʭ ʤʝʪʦʜʦʚ ʰʠʬʨʦʚʘʥʠʷ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʫʷʟʚʠʤʳ ʢ ʵʪʦʤʫ ʚʠʜʫ ʘʪʘʢ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʧʝʨʝʭʚʘʪʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʧʘʢʝʪʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʨʝʜʦʥʦʩʥʳʭ ʜʝʷʪʝʣʴʥʦʩʪʠ 

Object tampering: 

ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ 

ʜʦʩʪʫʧ 

ɺʦʟʤʦʞʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʢ ʦʙʲʝʢʪʘʤ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʦʯʝʥʴ ʚʳʩʦʢʘ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ ʀʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʳ ʚ ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʭ ʩʨʝʜʘʭ. ʇʦʵʪʦʤʫ ʪʘʢʠʝ 

ʦʙʲʝʢʪʳ ʫʷʟʚʠʤʳ ʜʣʷ ʘʧʧʘʨʘʪʥʳʭ ʘʪʘʢ, ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʠʟʚʣʝʯʝʥʠʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʢʣʶʯʝʡ, ʠʟʤʝʥʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠʣʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʤʦʜʠʬʠʢʘʮʠʷ ʩʭʝʤʳ 

Redirecting 

Communication: 

ɸʪʘʢʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ 

ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʠ ʧʦʜʩʣʫʰʠʚʘʪʴ ʝʝ ʧʘʢʝʪʳ. ʕʪʘ 

ʘʪʘʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʟʘʧʫʩʢʘ ʘʪʘʢʠ MITM, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʚʘʪ ʠ ʠʟʤʝʥʝʥʠʝ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ 

Replay attack: 

ʇʦʚʪʦʨʥʳʝ ʘʪʘʢʠ 

ʇʦʚʪʦʨʥʘʷ ʘʪʘʢʘ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʝʭʚʘʪʘ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ. ɹʫʜʫʯʠ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʝʨʝʭʚʘʪʠʪʴ ʧʘʢʝʪʳ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʧʦʚʪʦʨʥʦ ʧʝʨʝʜʘʪʴ 

ʧʝʨʝʭʚʘʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥʠ ʙʳʣʠ ʦʪʧʨʘʚʣʝʥʳ ʟʘʢʦʥʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʆʩʥʦʚʥʦʝ ʧʦʩʣʝʜʩʪʚʠʝ ʪʘʢʦʡ ʘʪʘʢʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʠʤʦʛʦ 

ʧʝʨʝʩʳʣʘʝʤʳʭ ʧʘʢʝʪʦʚ 

Secure gateways:  

ɹʝʟʦʧʘʩʥʦʩʪʴ ʰʣʶʟʦʚ 

ʐʣʶʟʳ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʨʝʜʥʠʢʘ ʤʝʞʜʫ ʥʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ 

ʫʧʨʘʚʣʷʶʱʠʤʠ ʩʣʫʞʙʘʤʠ, ʠ ʚʩʝ ʢʣʶʯʠ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʰʣʶʟʳ. ʐʣʶʟʳ 

ʧʦʜʚʝʨʞʝʥʳ ʘʪʘʢʘʤ "ʯʝʣʦʚʝʢ-ʚ-ʩʝʨʝʜʠʥʝ" ʠ ʧʦʜʩʣʫʰʠʚʘʥʠʶ, ʯʪʦʙʳ 

ʟʘʭʚʘʪʠʪʴ ʢʣʶʯʠ ʰʠʬʨʦʚʘʥʠʷ 

Extra Interfaces: 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʥʪʝʨʬʝʡʩʳ 

ʀʥʪʝʨʬʝʡʩʳ ʠ ʧʨʦʪʦʢʦʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʥʦ ʜʘʞʝ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʘ ʠʭ ʧʦʜʤʝʥʘ 

ʥʘʨʫʰʠʪʝʣʝʤ 

 

End-to-End Encryption: 

ʉʢʚʦʟʥʦʝ ʰʠʬʨʦʚʘʥʠʝ 

ʍʦʪʷ ʧʨʦʪʦʢʦʣʳ Zigbee ʠ Zwave ʧʦʜʜʝʨʞʠʚʘʶʪ ʰʠʬʨʦʚʘʥʠʝ, ʵʪʦ ʥʝ ʩʢʚʦʟʥʦʝ 

ʰʠʬʨʦʚʘʥʠʝ, ʧʦʪʦʤʫ ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʦʜʥʦʛʦ 

ʧʨʦʪʦʢʦʣʘ ʚ ʜʨʫʛʦʡ, ʰʣʶʟʳ ʜʦʣʞʥʳ ʨʘʩʰʠʬʨʦʚʘʪʴ ʠ ʧʦʚʪʦʨʥʦ ʟʘʰʠʬʨʦʚʘʪʴ 

ʩʦʦʙʱʝʥʠʷ. ʊʘʢʘʷ ʜʝʰʠʬʨʦʚʢʘ ʥʘ ʫʨʦʚʥʝ ʰʣʶʟʘ ʜʝʣʘʝʪ ʜʘʥʥʳʝ ʫʷʟʚʠʤʳʤʠ 

ʢ ʫʪʝʯʢʘʤ ʜʘʥʥʳʭ 

Firmware updates:  

ʆʙʥʦʚʣʝʥʠʷ 

ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ 

ʆʪʩʫʪʩʪʚʠʝ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʦʙʥʦʚʣʝʥʠʡ ʜʝʣʘʝʪ ʫʩʪʨʦʡʩʪʚʦ IoT ʫʷʟʚʠʤʳʤ ʢ 

ʨʘʟʥʦʛʦ ʚʠʜʘ ʘʪʘʢʘʤ, ʘ ʪʘʢʞʝ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʧʦʜʜʝʣʢʫ ʧʦʜʧʠʩʝʡ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜʜʝʣʢʫ ʇʆ  

Node Capturing:  

ɿʘʭʚʘʪ ʫʟʣʦʚ 

ʇʨʠʣʦʞʝʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʘʣʦʤʦʱʥʳʭ ʫʟʣʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʜʘʪʯʠʢʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʕʪʠ ʫʟʣʳ ʫʷʟʚʠʤʳ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʘʪʘʢ ʧʨʦʪʠʚʥʠʢʦʚ: ʠʭ ʤʦʛʫʪ ʧʦʧʳʪʘʪʴʩʷ ʟʘʭʚʘʪʠʪʴ ʠʣʠ ʟʘʤʝʥʠʪʴ 

ʫʟʝʣ ʚ ʩʠʩʪʝʤʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚʨʝʜʦʥʦʩʥʳʤ ʫʟʣʦʤ. ʅʦʚʳʡ ʫʟʝʣ ʤʦʞʝʪ 

ʢʘʟʘʪʴʩʷ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ, ʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ. ʕʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝʛʦ ʧʨʠʣʦʞʝʥʠʷ IoT 

Malicious Code 

Injection Attack :  

ɸʪʘʢʘ ʩ ʚʥʝʜʨʝʥʠʝʤ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ 

ɸʪʘʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʚʝʜʝʥʠʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʥʝʢʦʪʦʨʦʛʦ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ ʚ ʧʘʤʷʪʴ ʫʟʣʘ. ʀʩʧʦʣʴʟʫʷ ʪʘʢʦʡ ʚʨʝʜʦʥʦʩʥʳʡ ʢʦʜ, 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ ʟʘʩʪʘʚʠʪʴ ʫʟʣʳ ʚʳʧʦʣʥʷʪʴ ʥʝʢʦʪʦʨʳʝ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʝ ʬʫʥʢʮʠʠ ʠʣʠ ʜʘʞʝ ʧʦʧʳʪʘʪʴʩʷ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʧʦʣʥʦʡ 

ʩʠʩʪʝʤʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

False Data Injection 

Att ack: 

ɸʪʘʢʘ ʥʘ ʚʚʦʜ ʣʦʞʥʳʭ 

ʜʘʥʥʳʭ 

ʇʦʩʣʝ ʟʘʭʚʘʪʘ ʫʟʣʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʚʚʦʜʘ 

ʦʰʠʙʦʯʥʳʭ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʫ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʣʦʞʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠ ʧʨʠʚʝʩʪʠ ʢ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʧʨʠʣʦʞʝʥʠʷ IoT. 

ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ 

DDoS-ʘʪʘʢʫ 

Side-Channel Attacks 

(SCA):  

ɸʪʘʢʠ ʧʦ ʧʦʙʦʯʥʳʤ 

ʢʘʥʘʣʘʤ (SCA): 

ʇʦʤʠʤʦ ʧʨʷʤʳʭ ʘʪʘʢ ʥʘ ʫʟʣʳ, ʨʘʟʣʠʯʥʳʝ ʘʪʘʢʠ ʧʦ ʙʦʢʦʚʳʤ ʢʘʥʘʣʘʤ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʫʪʝʯʢʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʄʠʢʨʦʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʦʮʝʩʩʦʨʦʚ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠ ʠʭ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 

ʨʘʩʢʨʳʚʘʶʪ ʩʝʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʦʪʠʚʥʠʢʘʤ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 2. ʋʛʨʦʟʳ, ʧʨʠʩʫʱʠʝ ʫʨʦʚʥʶ ʩʝʥʩʦʨʦʚ ʠ ʜʘʪʯʠʢʦʚ 
Sleep Deprivation 

Attacks: ɸʪʘʢʠ ʥʘ ʮʠʢʣʳ 

ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ 

ɺ ʪʘʢʠʭ ʘʪʘʢʘʭ ʧʨʦʪʠʚʥʠʢʠ ʧʳʪʘʶʪʩʷ ʨʘʟʨʷʜʠʪʴ ʙʘʪʘʨʝʶ ʤʘʣʦʤʦʱʥʳʭ 

ʫʩʪʨʦʡʩʪʚ IoT, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʘʟʫ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʫʟʣʦʚ ʚ ʧʨʠʣʦʞʝʥʠʠ. 

ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʟʘʧʫʩʪʠʚ ʚ ʢʦʥʝʯʥʳʭ ʮʠʢʣʘʭ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʦʛʨʘʥʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ 

Booting Attacks:  

ɿʘʛʨʫʟʦʯʥʳʝ ʘʪʘʢʠ 

ʇʦʛʨʘʥʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʫʷʟʚʠʤʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʘʪʘʢ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ 

ʟʘʛʨʫʟʢʠ, ʪʘʢ ʢʘʢ ʚʩʪʨʦʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʚʢʣʶʯʝʥʳ ʚ ʵʪʦʪ 

ʤʦʤʝʥʪ. ʕʪʠʤ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʧʦʧʳʪʘʪʴʩʷ ʘʪʘʢʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʠ ʠʭ ʧʝʨʝʟʘʧʫʩʢʝ. ʇʦʩʢʦʣʴʢʫ ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʥʠʟʢʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʧʨʦʭʦʜʷʪ ʮʠʢʣʳ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʟʘʛʨʫʟʢʠ ʚ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

 

- Network layer. ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʪʦʢʦʣʳ: 6LoWPAN, RPL, CORPL, CARP, 

6TISCH. ʋʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘʢʪʫʘʣʴʥʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ IoT, ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ. 3. ʋʛʨʦʟʳ, ʧʨʠʩʫʱʠʝ ʩʝʪʝʚʦʤʫ ʫʨʦʚʥʶ 

ʋʛʨʦʟʘ ʆʧʠʩʘʥʠʝ ʫʛʨʦʟʳ 

DoS/DDoS attack: 

ɸʪʘʢʠ ʦʪʢʘʟʘ ʚ 

ʦʙʩʣʫʞʠʚʘʥʠʠ 

ɺ ʵʪʦʤ ʚʠʜʝ ʘʪʘʢ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʥʘʚʦʜʥʷʝʪ ʮʝʣʝʚʳʝ ʩʝʨʚʝʨʳ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʟʘʧʨʦʩʦʚ. ʕʪʦ ʚʳʚʦʜʠʪ ʠʟ ʩʪʨʦʷ ʮʝʣʝʚʦʡ ʩʝʨʚʝʨ, 

ʪʝʤ ʩʘʤʳʤ ʥʘʨʫʰʘʷ ʨʘʙʦʪʫ ʩʣʫʞʙ ʜʣʷ ʧʦʜʣʠʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɽʩʣʠ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʜʣʷ 

ʟʘʪʦʧʣʝʥʠʷ ʮʝʣʝʚʦʛʦ ʩʝʨʚʝʨʘ, ʪʦ ʪʘʢʘʷ ʘʪʘʢʘ ʥʘʟʳʚʘʝʪʩʷ DDoS ʠʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʘʪʘʢʦʡ ʦʪʢʘʟʘ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ. ʊʘʢʠʝ ʘʪʘʢʠ ʥʝ ʷʚʣʷʶʪʩʷ 

ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʥʦ ʠʟ-ʟʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʠ ʩʣʦʞʥʦʩʪʠ ʩʝʪʝʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

ʧʦʜʚʝʨʞʝʥ ʪʘʢʠʤ ʘʪʘʢʘʤ 

Injecting fake 

information : 

ɺʥʝʜʨʝʥʠʝ ʣʦʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 

ʃʶʙʦʝ  ʠʟʤʝʥʝʥʠʝ  ʢʦʥʪʝʥʪʘ  ʩʦʦʙʱʝʥʠʷ  ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ  ʥʝʠʟʙʝʞʥʦ  

ʢʦʤʧʨʦʤʝʪʠʨʫʝʪ  ʮʝʣʦʩʪʥʦʩʪʴ  ʧʝʨʝʜʘʶʱʠʭʩʷ  ʜʘʥʥʳʭ 

Spoofing attacks: 

ɸʪʘʢʠ ʧʦʜʤʝʥʳ 

ʇʦʜʤʝʥʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʯʝʩʪʥʦʝ ʠʣʠ ʟʣʦʥʘʤʝʨʝʥʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʩʦʦʙʱʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠʟ ʥʝʠʟʚʝʩʪʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, ʟʘʤʘʩʢʠʨʦʚʘʥʥʦʛʦ ʧʦʜ ʠʩʪʦʯʥʠʢ, ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ 

ʧʦʣʫʯʘʪʝʣʶ. ʉʧʫʬʠʥʛ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʝʥ ʚ ʤʝʭʘʥʠʟʤʘʭ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʢʦʪʦʨʳʤ ʥʝ ʭʚʘʪʘʝʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

Sinkhole attacks: 

ɸʪʘʢʘ çʙʝʟʜʦʥʥʘʷ 

ʚʦʨʦʥʢʘè 

ɼʘʥʥʘʷ  ʘʪʘʢʘ  ʭʘʨʘʢʪʝʨʥʘʷ  ʪʝʤ,  ʯʪʦ  ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʡ  ʫʟʝʣ  ʩʝʪʠ  

ʥʘʯʠʥʘʝʪ  ʜʝʡʩʪʚʦʚʘʪʴ  ʧʦʜʨʦʙʥʦ  ʚʦʨʦʥʢʝ,  ʧʨʠʚʣʝʢʘʷ  ʚʝʩʴ  ʪʨʘʬʠʢ ʩʝʪʠ.  ɺ  

ʦʩʦʙʝʥʥʦʩʪʠ  ʚ  ʩʝʪʷʭ  ʩ  ʧʨʦʪʦʢʦʣʦʤ  ʤʘʨʰʨʫʪʠʟʘʮʠʠ,  ʦʩʥʦʚʘʥʥʦʤ  ʥʘ  

ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʡ  ʨʘʩʩʳʣʢʝ,  ʟʣʦʫʤʳʰʣʝʥʥʠʢ  çʩʣʫʰʘʝʪè  ʟʘʧʨʦʩʳ  ʥʘ  

ʤʘʨʰʨʫʪʳ  ʠ  ʦʪʚʝʯʘʝʪ  ʩʝʥʩʦʨʥʳʤ  ʫʟʣʘʤ,  ʯʪʦ  çʟʥʘʝʪè  ʢʨʦʪʯʘʡʰʠʡ  ʤʘʨʰʨʫʪ  

ʜʦ  ʙʘʟʦʚʦʡ  ʩʪʘʥʮʠʠ.  ʂʘʢ  ʪʦʣʴʢʦ  ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʦʤʫ  ʫʟʣʫ  ʫʜʘʣʦʩʴ  

ʚʩʪʘʪʴ  ʤʝʞʜʫ  ʪʨʘʥʩʣʠʨʫʶʱʠʤ  ʩʝʥʩʦʨʥʳʤ  ʫʟʣʦʤ  ʠ  ʙʘʟʦʚʦʡ  ʩʪʘʥʮʠʝʡ,  ʦʥ  

ʤʦʞʝʪ  ʧʨʦʠʟʚʦʜʠʪʴ  ʣʶʙʳʝ  ʜʝʡʩʪʚʠʷ  ʩ  ʧʨʠʭʦʜʷʱʠʤʠ  ʧʘʢʝʪʘʤʠ  ʜʘʥʥʳʭ  

Wormhole attacks: 

ɸʪʘʢʘ çʯʝʨʚʦʪʦʯʠʥʘè 

ɼʘʥʥʘʷ  ʘʪʘʢʘ  ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ  ʩʦʟʜʘʥʠʝ  ʩʧʝʮʠʘʣʴʥʦʛʦ  ʧʫʪʠ  ʤʝʞʜʫ  ʜʚʫʤʷ  

ʠ  ʙʦʣʝʝ  ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʤʠ  ʫʟʣʘʤʠ ʩʝʪʠ  ʜʣʷ  ʧʝʨʝʜʘʯʠ  ʧʦ  ʥʠʤ  

ʧʝʨʝʭʚʘʯʝʥʥʳʭ  ʧʘʢʝʪʦʚ,  ʜʦʩʪʫʧʥʳʭ  ʪʦʣʴʢʦ  ʜʣʷ  ʘʪʘʢʫʶʱʝʡ  ʩʠʩʪʝʤʳ 

Man in the Middle 

Attack:  

ɸʪʘʢʘ çʯʝʣʦʚʝʢ 

ʧʦʩʝʨʝʜʠʥʝè 

ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʪʘʡʥʦ ʨʝʪʨʘʥʩʣʠʨʫʝʪ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʷʝʪ ʩʚʷʟʴ 

ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʦʨʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʦʙʱʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʧʝʨʝʭʚʘʪʳʚʘʪʴ ʜʘʥʥʳʝ, 

ʠʟʤʝʥʷʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʭ ʚʨʝʜʦʥʦʩʥʳʤ ʦʙʲʝʢʪʘʤ 

Routing information  

Attacks: 

ɸʪʘʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʟʤʝʥʝʥʥʦʡ 

ʤʘʨʰʨʫʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠʠ 

ɼʘʥʥʦʡ  ʘʪʘʢʝ  ʥʘʠʙʦʣʝʝ  ʧʦʜʚʝʨʞʝʥʳ  ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ  ʩʝʪʠ,  ʛʜʝ  

ʢʘʞʜʳʡ  ʫʟʝʣ  ʷʚʣʷʝʪʩʷ  ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ  ʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʤʦʞʝʪ  ʠʟʤʝʥʷʪʴ  

ʤʘʨʰʨʫʪʥʫʶ  ʠʥʬʦʨʤʘʮʠʶ.  ɺʩʣʝʜʩʪʚʠʝ  ʜʘʥʥʦʡ  ʘʪʘʢʠ  ʤʦʛʫʪ  ʧʨʦʠʩʭʦʜʠʪʴ  

ʟʘʢʦʣʴʮʦʚʳʚʘʥʠʷ  ʤʘʨʰʨʫʪʘ,  ʫʚʝʣʠʯʠʚʘʪʴʩʷ  ʚʨʝʤʷ  ʧʘʢʝʪʘ  ʜʘʥʥʳʭ  ʚ  ʧʫʪʠ  

ʜʦ  ʪʦʯʢʠ  ʥʘʟʥʘʯʝʥʠʷ  ʠ  ʪ.  ʜ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 4. ʋʛʨʦʟʳ, ʧʨʠʩʫʱʠʝ ʩʝʪʝʚʦʤʫ ʫʨʦʚʥʶ 
Sybil attacks: 

ɸʪʘʢʘ ʉʠʚʠʣʣʳ/ 

çʢʦʣʜʦʚʩʢʘʷè ʘʪʘʢʘ 

ɺʦ  ʚʨʝʤʷ  ʜʘʥʥʦʡ  ʘʪʘʢʠ  ʦʜʠʥ  ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʡ  ʫʟʝʣ  ʤʦʞʝʪ  

ʠʩʧʦʣʴʟʦʚʘʪʴ  ʥʝʩʢʦʣʴʢʦ  ʧʩʝʚʜʦ  ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ,  ʚʳʜʘʚʘʷ  ʩʝʙʷ  ʩʨʘʟʫ  ʟʘ  

ʥʝʩʢʦʣʴʢʦ  ʫʟʣʦʚ.  ʇʦʜʦʙʥʳʝ  ʘʪʘʢʠ  ʠʩʧʦʣʴʟʫʶʪʩʷ  ʜʣʷ  ʥʘʨʫʰʝʥʠʷ  

ʤʝʭʘʥʠʟʤʘ  ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ  ʭʨʘʥʝʥʠʷ,  ʤʝʭʘʥʠʟʤʦʚ  ʤʘʨʰʨʫʪʠʟʘʮʠʠ,  

ʤʝʭʘʥʠʟʤʦʚ  ʘʛʨʝʛʘʮʠʠ  ʜʘʥʥʳʭ,  ʤʝʭʘʥʠʟʤʦʚ  ʛʦʣʦʩʦʚʘʥʠʷ  ʚ  ʩʝʪʠ  ʠ  ʪ.  ɼ.  

ʇʦ  ʩʫʱʝʩʪʚʫ  ʣʶʙʘʷ  ʩʝʪʴ  ʩ  ʨʘʚʥʦʧʨʘʚʥʳʤʠ  ʫʟʣʘʤʠ  (ʚ  ʦʩʦʙʝʥʥʦʩʪʠ  

ʙʝʩʧʨʦʚʦʜʥʳʝ  ʠ  ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ  ʩʝʪʠ)  ʷʚʣʷʝʪʩʷ  ʧʦʜʚʝʨʞʝʥʥʦʡ  ʜʘʥʥʦʡ  

ʘʪʘʢʝ 

Phishing Site Attack :  

ʌʠʰʠʥʛʦʚʘʷ ʘʪʘʢʘ ʥʘ 

ʩʘʡʪ 

ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʬʠʰʠʥʛʦʚʳʤʠ ʩʘʡʪʘʤʠ ʚ ʭʦʜʝ 

ʧʦʩʝʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚʝʙ-ʩʪʨʘʥʠʮ ʚ ʀʥʪʝʨʥʝʪʝ. ʇʦʩʣʝ ʚʟʣʦʤʘ ʫʯʝʪʥʦʡ 

ʟʘʧʠʩʠ ʠ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʩʷ ʠʩʧʦʣʴʟʫʝʤʘʷ ʠʤ ʩʨʝʜʘ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

ʩʪʘʥʦʚʠʪʩʷ ʫʷʟʚʠʤʦʡ ʜʣʷ ʢʠʙʝʨʘʪʘʢ. ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʚ IoT ʦʯʝʥʴ ʫʷʟʚʠʤ ʜʣʷ 

ʘʪʘʢ ʬʠʰʠʥʛʦʚʳʭ ʩʘʡʪʦʚ 

Access Attack :  

ɸʪʘʢʘ ʜʦʩʪʫʧʘ 

ʕʪʦ ʪʠʧ ʘʪʘʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʣʠʮʦ ʠʣʠ ʧʨʦʪʠʚʥʠʢ 

ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ 

ʚ ʩʝʪʠ ʥʝʟʘʤʝʯʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʎʝʣʴʶ ʠʣʠ ʥʘʤʝʨʝʥʠʝʤ 

ʪʘʢʦʛʦ ʨʦʜʘ ʘʪʘʢ ʷʚʣʷʝʪʩʷ ʢʨʘʞʘ ʮʝʥʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʥʝ 

ʥʘʥʝʩʝʥʠʝ ʫʱʝʨʙʘ ʩʝʪʠ 

Data Transit  Attacks:  

ɸʪʘʢʠ ʥʘ ʧʝʨʝʜʘʯʫ 

ʜʘʥʥʳʭ 

ɺ ʧʨʠʣʦʞʝʥʠʷʭ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʜʘʥʥʳʭ 

ʤʝʞʜʫ ʜʘʪʯʠʢʘʤʠ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʦʙʣʘʢʦʤ ʠ ʪ. ɼ. ɺ ʪʘʢʠʭ 

ʧʝʨʝʤʝʱʝʥʠʷʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʢʣʶʯʝʥʠʷ, ʠ 

ʧʦʵʪʦʤʫ ʧʨʠʣʦʞʝʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʦʜʚʝʨʞʝʥʳ ʫʪʝʯʢʘʤ ʜʘʥʥʳʭ 

 
- Application layer. ʇʨʠʢʣʘʜʥʦʡ ʫʨʦʚʝʥʴ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʪʦʢʦʣʳ: CoAP, DDS, MQTT, SMQTT, 

AMQP. ʋʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘʢʪʫʘʣʴʥʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ IoT, ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 4. 

 
ʊʘʙʣʠʮʘ. 5. ʋʛʨʦʟʳ, ʧʨʠʩʫʱʠʝ ʫʨʦʚʥʶ ʧʨʠʣʦʞʝʥʠʡ 

ʋʛʨʦʟʘ ʆʧʠʩʘʥʠʝ ʫʛʨʦʟʳ 

Tampering with  node-

based applications: 

ʌʘʣʴʩʠʬʠʢʘʮʠʷ 

ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʫʟʣʦʚ 

ʍʘʢʝʨʳ ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ ʚ ʫʟʣʳ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʷ ʫʷʟʚʠʤʦʩʪʠ 

ʧʨʠʣʦʞʝʥʠʡ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʨʝʜʦʥʦʩʥʳʡ ʢʦʜ. ʊʘʢʠʝ ʫʛʨʦʟʳ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʫʟʣʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʜʜʝʣʢʝ ʠʣʠ 

ʥʝʧʨʘʚʠʣʴʥʳʤ ʜʘʥʥʳʤ. 

Inability  to receive 

security patches: 

ʅʝʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʧʘʪʯʝʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʀʩʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʫʞʝ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʢʨʠʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ, ʝʩʣʠ ʧʘʪʯʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʫʱʝʛʦʩʷ ʫʟʣʘ ʥʝ ʦʙʥʦʚʣʷʶʪʩʷ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ 

Hacking into the smart 

meter and kill the grid:  

ɺʟʣʦʤ ʩʤʘʨʪ-ʩʯʝʪʯʠʢʘ 

ʉʤʘʨʪ-ʩʯʝʪʯʠʢ ʦʪʚʝʯʘʝʪ ʟʘ ʦʪʧʨʘʚʢʫ ʜʘʥʥʳʭ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʝʨʘʪʦʨʘʤ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʩʪʘʚʣʝʥʠʷ ʩʯʝʪʦʚ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʝʛʦ ʙʝʟʦʧʘʩʥʳʤ. 

ɽʩʣʠ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʦʡ ʥʝʟʘʢʦʥʥʳʡ ʜʦʩʪʫʧ ʢ ʧʝʨʝʜʘʯʝ 

ʜʘʥʥʳʭ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʠʜʝʘʣʴʥʳʤ ʜʣʷ 

ʚʟʣʦʤʘ ʠʣʠ ʜʘʞʝ ʭʫʞʝ. ʊʘʢʠʝ ʘʪʘʢʠ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʝʪʴ ʤʦʛʫʪ 

ʦʢʘʟʘʪʴʩʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʠ ʬʠʥʘʥʩʦʚʦ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ ʜʣʷ 

ʵʢʦʥʦʤʠʢʠ 

SQL Injection Attack :  

SQL Injection Attack 

ɺ ʪʘʢʠʭ ʘʪʘʢʘʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʚʥʝʜʨʠʪʴ ʚʨʝʜʦʥʦʩʥʳʝ ʠʥʩʪʨʫʢʮʠʠ 

SQL ʚ ʧʨʦʛʨʘʤʤʫ. ɿʘʪʝʤ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʣʠʯʥʳʝ ʜʘʥʥʳʝ 

ʣʶʙʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʜʘʞʝ ʠʟʤʝʥʷʪʴ ʟʘʧʠʩʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ  

Signature Wrapping 

Attack :  

ɸʪʘʢʘ ʥʘ ʦʙʝʨʪʳʚʘʥʠʝ 

ʩʠʛʥʘʪʫʨ 

ɺ ʚʝʙ-ʩʝʨʚʠʩʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ XML -ʩʠʛʥʘʪʫʨʳ. ʇʨʠ ʘʪʘʢʝ ʥʘ ʦʙʝʨʪʳʚʘʥʠʝ ʩʠʛʥʘʪʫʨ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʥʘʨʫʰʘʝʪ ʘʣʛʦʨʠʪʤ ʧʦʜʧʠʩʠ ʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ 

ʠʣʠ ʠʟʤʝʥʷʪʴ ʧʝʨʝʭʚʘʯʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʠʩʧʦʣʴʟʫʷ ʫʷʟʚʠʤʦʩʪʠ ʚ SOAP 

(Simple Object Access Protocol) 
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30 

ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 4. ʋʛʨʦʟʳ, ʧʨʠʩʫʱʠʝ ʫʨʦʚʥʶ ʧʨʠʣʦʞʝʥʠʡ 
Cloud Malware 

Injection :  

ɺʥʝʜʨʝʥʠʝ ʦʙʣʘʯʥʳʭ 

ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ 

ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʚʳʜʘʝʪ ʩʝʙʷ ʟʘ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʩʣʫʞʙʫ, ʧʳʪʘʷʩʴ ʩʦʟʜʘʪʴ 

ʵʢʟʝʤʧʣʷʨ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʠʣʠ ʚʨʝʜʦʥʦʩʥʳʡ ʤʦʜʫʣʴ ʩʣʫʞʙʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʩʝʨʚʠʩʥʳʤ ʟʘʧʨʦʩʘʤ 

ʩʝʨʚʠʩʘ ʞʝʨʪʚʳ ʠ ʤʦʞʝʪ ʟʘʭʚʘʪʠʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʢʟʝʤʧʣʷʨʦʤ 

Flooding Attack in 

Cloud:  

Flooding Attack in Cloud 

ʕʪʘ ʘʪʘʢʘ ʨʘʙʦʪʘʝʪ ʧʦʯʪʠ ʪʘʢ ʞʝ, ʢʘʢ DoS-ʘʪʘʢʘ ʚ ʦʙʣʘʢʝ, ʠ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ (QoS). ɼʣʷ ʠʩʪʦʱʝʥʠʷ ʦʙʣʘʯʥʳʭ ʨʝʩʫʨʩʦʚ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ 

ʧʦʩʪʦʷʥʥʦ ʧʦʩʳʣʘʶʪ ʥʝʩʢʦʣʴʢʦ ʟʘʧʨʦʩʦʚ ʢ ʩʣʫʞʙʝ. ʕʪʠ ʘʪʘʢʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴ 

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʣʘʯʥʳʝ ʩʠʩʪʝʤʳ, ʫʚʝʣʠʯʠʚʘʷ ʥʘʛʨʫʟʢʫ ʥʘ ʦʙʣʘʯʥʳʝ 

ʩʝʨʚʝʨʳ 

Data Thefts:  

ʂʨʘʞʠ ʜʘʥʥʳʭ 

ʇʨʠʣʦʞʝʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠʤʝʶʪ ʜʝʣʦ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʢʨʠʪʠʯʝʩʢʠʭ ʠ ʯʘʩʪʥʳʭ ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʝʱʝ ʙʦʣʝʝ 

ʫʷʟʚʠʤʳ ʜʣʷ ʘʪʘʢ, ʯʝʤ ʜʘʥʥʳʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ, ʠ ʚ ʧʨʠʣʦʞʝʥʠʷʭ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʜʘʥʥʳʭ 

Access Control Attacks: 

ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ 

ɸʪʘʢʘ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʡ ʘʪʘʢʦʡ ʚ ʧʨʠʣʦʞʝʥʠʷʭ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʧʦʪʦʤʫ ʯʪʦ ʢʘʢ ʪʦʣʴʢʦ ʜʦʩʪʫʧ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥ, ʪʦ ʚʩʝ 

ʧʨʠʣʦʞʝʥʠʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩʪʘʥʦʚʠʪʩʷ ʫʷʟʚʠʤʳʤ ʜʣʷ ʘʪʘʢ. 

Service Interruption  

Attacks: 

ɸʪʘʢʠ ʩ ʧʨʝʨʳʚʘʥʠʝʤ 

ʦʙʩʣʫʞʠʚʘʥʠʷ 

ɺ ʩʫʱʝʩʪʚʫʶʱʝʡ ʣʠʪʝʨʘʪʫʨʝ ʵʪʠ ʘʪʘʢʠ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪʩʷ ʥʝʟʘʢʦʥʥʳʤʠ 

ʘʪʘʢʘʤʠ ʩ ʧʨʝʨʳʚʘʥʠʝʤ ʠʣʠ DDoS-ʘʪʘʢʘʤʠ. ʊʘʢʠʝ ʘʪʘʢʠ ʣʠʰʘʶʪ ʟʘʢʦʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ IoT-ʧʨʠʣʦʞʝʥʠʡ, 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʜʝʣʘʷ ʩʝʨʚʝʨʳ ʠʣʠ ʩʝʪʴ ʩʣʠʰʢʦʤ ʟʘʥʷʪʳʤʠ, ʯʪʦʙʳ ʨʝʘʛʠʨʦʚʘʪʴ 

Malicious Code 

Injection Attacks:  

ɸʪʘʢʠ ʩ ʚʥʝʜʨʝʥʠʝʤ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ XSS (ʤʝʞʩʘʡʪʦʚʳʡ ʩʮʝʥʘʨʠʡ) 

ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʩʮʝʥʘʨʠʷ ʥʘ ʚʝʙ-ʩʘʡʪ, ʧʦʣʴʟʫʶʱʠʡʩʷ ʜʦʚʝʨʠʝʤ. 

ʋʩʧʝʰʥʘʷ ʘʪʘʢʘ XSS ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʭʚʘʪʫ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʀʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ ʠ ʧʘʨʘʣʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

Sniffing Attacks:  

ɸʪʘʢʠ ʥʶʭʘʥʠʷ 

ɿʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ-ʩʥʠʬʬʝʨʳ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ʕʪʦ ʤʦʞʝʪ 

ʧʦʟʚʦʣʠʪʴ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʜʘʥʥʳʤ, ʝʩʣʠ ʥʝ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʦ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʪʦʢʦʣʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʵʪʦ  

Reprogram Attacks:  

ʇʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʘʪʘʢ 

ɽʩʣʠ ʧʨʦʮʝʩʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝ ʟʘʱʠʱʝʥ, ʪʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ 

ʧʦʧʳʪʘʪʴʩʷ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʫʜʘʣʝʥʥʦ 

 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ IoT ʥʦʩʷʪ ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʢʨʘʞʠ ʜʘʥʥʳʭ ʠʣʠ ʚʥʝʜʨʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʫʩʪʨʦʡʩʪʚ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʟʘʚʝʨʰʝʥʘ: ʢʘʞʜʦʝ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʚʳʭʦʜʷʱʝʝ ʚ ʉʝʪʴ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʱʝ ʦʜʥʦ ʨʘʩʰʠʨʝʥʠʝ (ʝʱʝ ʦʜʠʥ ʚʝʢʪʦʨ ʘʪʘʢʠ) ʦʙʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʨʦʟ, ʠ ʪʨʫʜʥʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʝʜʠʥʳʝ ʧʨʘʚʠʣʘ ʜʣʷ ʚʩʝʭ. ʎʝʣʝʚʘʷ ʛʨʫʧʧʘ ʧʦ ʠʥʞʝʥʝʨʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

(IETF) ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʨʘʙʦʪʘʶʪ ʥʘʜ ʫʩʪʨʘʥʝʥʠʝʤ ʵʪʠʭ ʧʨʦʙʝʣʦʚ.  

5G ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʨʘʟʚʝʨʥʫʪʴ; ʦʜʥʘʢʦ ʠʥʪʝʛʨʘʮʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʝ 

ʚʦʧʨʦʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʥʦʚʳʝ 

ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʨʘʟʚʠʪʠʝ, ʥʘʧʨʠʤʝʨ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ 

ʢʦʥʪʝʢʩʪʥʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʘʢʪʠʚʥʦʡ ʩʝʪʝʚʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʩʪʠ. ʊʘʢʞʝ ʨʝʰʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 5G ʠ IoT ʚ ʯʘʩʪʥʦʩʪʠ, 

ʨʘʩʩʤʦʪʨʝʥʳ ʚ [14, 15]. ʇʦʵʪʦʤʫ ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʚʳʜʝʣʠʣʠ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʩʪʘʪʴ ʙʦʣʝʝ ʫʛʨʦʞʘʶʱʠʤʠ ʚ IoT, ʝʩʣʠ ʦʥʠ ʥʝ ʙʫʜʫʪ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʨʝʰʝʥʳ. 
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ɸ.ʖ. ɺʣʘʩʦʚ  
 
ʉʘʥʢʪ-ʧʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʋʇʈɸɺʃɽʅʀɽ ʀʅʎʀɼɽʅʊɸʄʀ ɺ ʂʆʄʇʔʖʊɽʈʅʓʍ ʉʀʉʊɽʄɸʍ ʀ ʉɽʊʗʍ 
 
É ɸ.ʖ. ɺʣʘʩʦʚ, 2020 
 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʮʠʜʝʥʪʘʤʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʠ 

ʩʝʪʷʭ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʚ ʨʷʜʫ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʈʦʩʩʠʡʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ. ɼʘʥʥʳʝ ʵʪʘʧʳ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʮʝʣʦʩʪʥʦʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʟʚʦʣʷʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʠ ʦʧʝʨʘʪʠʚʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʨʘʙʦʪʫ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʦʩʉʆʇʂɸ, ISO 27000, NIST SP 800, SOC, SEIM, DLP, IDS, ʫʧʨʘʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʘʤʠ. 
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INCIDENTS MANAGEMENT IN COMPUTER SYSTEMS AND NETWORKS 
 
The article discusses the main stages of incident management in computer systems and networks, proposed in a 

several international and Russian standards. These steps are designed to build a holistic, consistent system for 

effectively responding on information security incidents, thereby reducing losses and quickly restoring the work 

of IT infrastructure. 
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ɺʚʝʜʝʥʠʝ 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʠʥʮʠʜʝʥʪ ð ʬʘʢʪ ʥʘʨʫʰʝʥʠʷ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ (ʠʣʠ) ʥʘʨʫʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʪʘʢʠʤ ʦʙʲʝʢʪʦʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʟʚʘʥʥʳʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʪʘʢʦʡ. 

ʆʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʨʦʣʝʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʘʥʘʣʠʟ ʠʥʮʠʜʝʥʪʦʚ. ʂʘʢ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʤʝʪʦʜʳ ʟʘʱʠʪʳ, ʪʘʢ ʞʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ 

ʤʝʪʦʜʳ ʘʪʘʢ ʥʘ ʀʉ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʇʆ, ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʫʷʟʚʠʤʦʩʪʠ, ʘ ʧʝʨʝʭʦʜ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʚʳʯʠʩʣʝʥʠʷ ʫʩʣʦʞʥʷʝʪ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʀʉ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪ ʜʣʷ ʚʦʟʤʦʞʥʳʭ ʘʪʘʢ. ʀ ʜʘʞʝ ʧʨʠ ʠʜʝʘʣʴʥʦʡ ʟʘʱʠʪʝ ʦʪ ʚʥʝʰʥʠʭ ʫʛʨʦʟ, ʚʩʝʛʜʘ 

ʚʦʟʤʦʞʥʘ ʘʪʘʢʘ ʠʟʥʫʪʨʠ ʩʠʩʪʝʤʳ. 
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ɽʩʪʴ ʤʥʦʞʝʩʪʚʦ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ 

ʤʝʥʝʜʞʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʥʦʚʥʳʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʩʝʨʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ISO 27000 ʠ ʩʝʨʠʷ ʧʫʙʣʠʢʘʮʠʡ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ NIST SP 800. ɺ ʈʦʩʩʠʡʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ 

ʦʧʠʩʘʥ ʚ ʩʝʨʠʠ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 27000, ʷʚʣʷʶʱʝʡʩʷ ʘʜʘʧʪʘʮʠʝʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ISO 27000. 

ɼʣʷ ʙʘʥʢʦʚʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʧʨʝʜʫʩʤʦʪʨʝʥ ʩʪʘʥʜʘʨʪ ɹʘʥʢʘ ʈʦʩʩʠʠ çʆʙʝʩʧʝʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʙʦʨ ʠ ʘʥʘʣʠʟ 

ʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠ ʨʝʘʛʠʨʦʚʘʥʠʠ ʥʘ ʠʥʮʠʜʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʧʝʨʝʚʦʜʦʚ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚè (ʉʊʆ ɹʈ ʀɹɹʉ-1.3-2016). ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʤʫ ʩ 2013 ʛʦʜʘ 

ʫʢʘʟʦʤ ʧʨʝʟʠʜʝʥʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʥʘʯʠʥʘʝʪ ʚʚʦʜʠʪʴʩʷ ʩʠʩʪʝʤʘ ɻʦʩʉʆʇʂɸ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʚʦʡ ʥʘʙʦʨ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ: 

çʈʝʢʦʤʝʥʜʘʮʠʠ ˉ149/2/7-200 ʦʪ 24.12.2016 "ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ɻʦʩʉʆʇʂɸ"è, ʦʜʥʘʢʦ ʦʬʠʮʠʘʣʴʥʦʝ ʦʙʥʘʨʦʜʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʳ ʧʦʢʘ ʥʝ 

ʩʦʩʪʦʷʣʦʩʴ. 

ɼʘʣʝʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʡ ʀɹ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʠʥʮʠʜʝʥʪʘ. 

ʇʝʨʚʳʤ ʜʝʡʩʪʚʠʝʤ ʚ ʦʙʨʘʙʦʪʢʝ ʠʥʮʠʜʝʥʪʘ ï ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʙʥʘʨʫʞʝʥʠʝ. ʀʥʮʠʜʝʥʪ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ: IDS/IPS, DLP, ʙʨʘʥʜʤʘʫʵʨ, ʘʥʪʠʚʠʨʫʩ, ʪʘʢ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ: ʦʙʥʘʨʫʞʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤʠ ʩʝʪʠ ʥʝʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʝʪʥʳʭ 

ʟʘʧʠʩʝʡ ʠʣʠ ʨʝʩʫʨʩʦʚ, ʞʘʣʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʧʦʜʦʟʨʠʪʝʣʴʥʫʶ ʠʣʠ ʥʝʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ 

ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʩʘʡʪʦʚ, ʙʘʟ ʜʘʥʥʳʭ ʠʣʠ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʦʚʝʨʰʝʥʠʠ ʠʥʮʠʜʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘʭ: 

- ʩʦʦʙʱʝʥʠʝ ʦʙ ʠʥʮʠʜʝʥʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʪʫʧʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ (ʧʦʣʴʟʦʚʘʪʝʣʠ, IDS, ʞʫʨʥʘʣʴʥʳʝ ʬʘʡʣʳ); 

- ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʛʥʘʣʠʟʠʨʫʶʪ ʦ ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʧʦʚʪʦʨʷʶʱʝʤʩʷ ʩʦʙʳʪʠʠ; 

- ʘʥʘʣʠʟ ʞʫʨʥʘʣʴʥʳʭ ʬʘʡʣʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʚʳʚʦʜʘ ʩʠʩʪʝʤʥʳʤ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ ʠʥʮʠʜʝʥʪʘ. 

ʊʘʢʞʝ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʦ ʚʦʟʤʦʞʥʳʭ ʠʥʮʠʜʝʥʪʘʭ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʦʙʳʪʠʷ: 

- ʬʠʢʩʘʮʠʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦʨʪʦʚ ʞʫʨʥʘʣʴʥʳʤʠ ʬʘʡʣʘʤʠ ʩʝʨʚʝʨʘ; 

- ʥʦʚʦʩʪʴ ʦ ʥʦʚʦʡ ʦʙʥʘʨʫʞʝʥʥʦʡ ʫʷʟʚʠʤʦʩʪʠ ʠʣʠ ʥʦʚʦʤ ʵʢʩʧʣʦʡʪʝ; 

- ʦʪʢʨʳʪʦʝ ʟʘʷʚʣʝʥʠʝ ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʦʚ ʦ ʩʚʦʠʭ ʥʘʤʝʨʝʥʠʷʭ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʩʦʙʳʪʠʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʠʥʮʠʜʝʥʪʘ ʧʨʦʚʦʜʠʪʩʷ ʝʛʦ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʘʥʘʣʠʟʘ 

ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʝʥʠʷ ʨʝʘʣʴʥʳʭ ʠʥʮʠʜʝʥʪʦʚ ʦʪ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʬʘʢʪ ʦʙʨʘʙʦʪʢʠ ʣʦʞʥʦʛʦ 

ʠʥʮʠʜʝʥʪʘ ʩʘʤ ʧʦ ʩʝʙʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʥʮʠʜʝʥʪʦʤ, ʪ.ʢ ʟʘʜʝʡʩʪʚʫʝʪ ʨʝʩʫʨʩʳ ʵʢʩʧʝʨʪʦʚ ʢʦʤʘʥʜʳ 

ʨʝʘʛʠʨʦʚʘʥʠʷ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʠʥʮʠʜʝʥʪʦʚ. 

ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʛʠʩʪʨʘʮʠʷ ʠʥʮʠʜʝʥʪʦʚ. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ ʧʦʜʣʝʞʘʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʬʘʢʪʳ 

ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʟʣʦʥʘʤʝʨʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʂ ʜʘʥʥʳʤ ʬʘʢʪʘʤ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʜʘʥʥʳʝ ʩʦ ʩʥʠʬʝʨʦʚ ʠʣʠ IDS, ʪʘʢ ʠ ʦʧʝʨʘʮʠʦʥʥʳʝ, ʥʘʧʨʠʤʝʨ ʟʘʷʚʢʘ ʦʙʨʘʱʝʥʠʷ ʚ 

ʪʝʭ ʧʦʜʜʝʨʞʢʫ.  ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩʦʙʨʘʪʴ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʢʘʩʘʝʤʫʶ ʠʥʮʠʜʝʥʪʘ ʚ 

ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʦʟʜʘʶʪʩʷ ʢʦʧʠʠ ʞʫʨʥʘʣʦʚ, ʬʘʡʣʦʚ ʦʪʯʝʪʦʚ ʠ ʜʘʞʝ ʧʦʚʨʝʞʜʝʥʥʳʭ 

ʬʘʡʣʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 
ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʮʠʜʝʥʪʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʩʪʘʥʜʘʨʪʦʚ ʠʣʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʦʜʥʘʢʦ 

ʪʠʧʠʯʥʦʡ ʧʨʘʢʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʚʝʜʝʥʠʝ ʞʫʨʥʘʣʘ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠʥʮʠʜʝʥʪʘ. ʂʣʶʯʝʚʳʤʠ ʧʦʟʠʮʠʷʤʠ 

ʧʦʜʦʙʥʳʭ ʞʫʨʥʘʣʦʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ: ʦʧʠʩʘʥʠʝ ʠʥʮʠʜʝʥʪʘ, ʪʝʢʫʱʠʡ ʩʪʘʪʫʩ ʨʘʩʩʣʝʜʦʚʘʥʠʷ, ʜʝʡʩʪʚʠʷ, 

ʚʳʧʦʣʥʝʥʥʳʝ ʢʦʤʘʥʜʦʡ ʨʝʘʛʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʠʥʮʠʜʝʥʪʘ, ʩʧʠʩʦʢ ʫʯʘʩʪʥʠʢʦʚ ʨʘʩʩʣʝʜʦʚʘʥʠʷ 

ʩ ʦʧʠʩʘʥʠʝʤ ʠʭ ʬʫʥʢʮʠʡ ʠ ʧʨʦʮʝʥʪʦʤ ʟʘʥʷʪʦʩʪʠ, ʧʝʨʝʯʝʥʴ ʩʚʠʜʝʪʝʣʴʩʪʚ (ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʢʘʟʘʥʠʝʤ 

ʠʩʪʦʯʥʠʢʦʚ), ʩʦʙʨʘʥʥʳʭ ʚ ʭʦʜʝ ʦʙʨʘʙʦʪʢʠ ʠʥʮʠʜʝʥʪʘ, ʢʦʤʤʝʥʪʘʨʠʠ ʫʯʘʩʪʥʠʢʦʚ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠʥʮʠʜʝʥʪʘ, 

ʦʧʠʩʘʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ ʠ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʘ (ʦʞʠʜʘʥʠʝ ʦʪʚʝʪʘ ʥʘ ʟʘʧʨʦʩ ʚ call center, ʠ ʪ.ʜ.). 

ɺʩʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʭʦʜʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠʥʮʠʜʝʥʪʘ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʟʘʱʠʱʘʶʱʫʶʩʷ ʦʪ 

ʜʠʩʢʨʝʜʠʪʘʮʠʠ, ʪ.ʢ. ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʝʡʩʪʚʝʥʥʳʭ ʫʷʟʚʠʤʦʩʪʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

ʈʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʥʮʠʜʝʥʪʳ ʠ ʣʠʢʚʠʜʘʮʠʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʮʠʜʝʥʪʦʚ, ʘ ʠʤʝʥʥʦ 

ʨʝʘʛʠʨʦʚʘʥʠʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠʥʮʠʜʝʥʪʘ, ʢ ʥʝʤʫ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʜʝʡʩʪʚʠʡ, 

ʦʜʥʘʢʦ ʚʩʝ ʠʭ ʤʦʞʥʦ ʧʨʠʤʝʨʥʦ ʩʚʝʩʪʠ ʢ ʦʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 
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ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʬʠʢʩʠʨʫʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ 

ʚ ʠʥʮʠʜʝʥʪ, ʠ ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. ɼʘʣʝʝ ʧʨʦʚʦʜʠʪʩʷ ʢʦʦʨʜʠʥʘʮʠʷ ʜʝʡʩʪʚʠʡ ʧʦ 

ʧʨʝʢʨʘʱʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʘʪʘʢ, ʚʳʟʚʘʚʰʠʭ ʜʘʥʥʳʡ ʠʥʮʠʜʝʥʪ. ʇʦʩʣʝ ʬʠʢʩʠʨʫʶʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʮʠʬʨʦʚʦʡ ʪʨʘʬʬʠʢ, ʧʨʦʭʦʜʠʚʰʠʡ ʚ ʤʦʤʝʥʪ ʠʥʮʠʜʝʥʪʘ. ʇʦʩʣʝ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʨʠʯʠʥʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʥʮʠʜʝʥʪʫ ʠ ʚʦʟʤʦʞʥʳʝ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʣʦʢʘʣʠʟʘʮʠʷ 

ʠʥʮʠʜʝʥʪʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʙʦʨ ʩʚʝʜʝʥʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ʇʦʩʣʝ ʩʙʦʨʘ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʝʨ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʘ 

ʣʠʢʚʠʜʘʮʠʷ ʠʥʮʠʜʝʥʪʘ. ʇʦʩʣʝ ʣʠʢʚʠʜʘʮʠʠ ʠʥʮʠʜʝʥʪʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ ʣʠʢʚʠʜʘʮʠʷ ʚʩʝʭ ʧʦʩʣʝʜʩʪʚʠʡ, 

ʢʦʪʦʨʳʝ ʜʘʥʥʳʡ ʠʥʮʠʜʝʥʪ ʚʥʝʩ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʀʉ ʬʦʨʤʠʨʫʶʪʩʷ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʚ ʮʝʣʷʭ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʦʚʪʦʨʦʚ ʜʘʥʥʦʛʦ ʠʥʮʠʜʝʥʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʯʠʥ ʠʥʮʠʜʝʥʪʦʚ. 

ʇʦʩʣʝ ʣʠʢʚʠʜʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʮʠʜʝʥʪʘ. ɼʘʥʥʳʡ ʵʪʘʧ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʩʪʘʜʠʠ: ʧʝʨʚʠʯʥʳʡ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ. 

ɺ ʟʘʜʘʯʠ ʧʝʨʚʠʯʥʦʛʦ ʘʥʘʣʠʟʘ ʚʭʦʜʠʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʥʮʠʜʝʥʪʘ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʨʘʤʢʠ ʪʠʧʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠʥʮʠʜʝʥʪʘ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʦʪʚʝʯʘʝʪ ʫʞʝ ʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʯʠʥ ʠ 

ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʮʠʜʝʥʪʘ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʮʠʜʝʥʪʦʚ. 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʯʠʥ ʠʥʮʠʜʝʥʪʘ ʧʦʢʘʟʘʣʦ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʠʥʷʪʳʭ ʤʝʨ, ʠʥʮʠʜʝʥʪ 

ʧʨʠʟʥʘʝʪʩʷ ʟʘʚʝʨʰʝʥʥʳʤ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʩʣʝʜʥʶʶ ʩʪʘʜʠʶ ï ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʪʨʘʥʝʥʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ. ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʮʝʥʢʫ ʚʨʝʜʘ, ʧʨʠʯʠʥʸʥʥʦʛʦ ʀʉ, ʥʝʜʦʩʪʘʪʢʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩʦʚʝʨʰʝʥʠʶ ʠʥʮʠʜʝʥʪʘ, ʩʢʦʨʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʠʥʮʠʜʝʥʪʘ, ʢʘʯʝʩʪʚʦ 

ʜʝʡʩʪʚʠʡ ʧʝʨʩʦʥʘʣʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʣʦʢʘʣʠʟʘʮʠʶ ʠ ʣʠʢʚʠʜʘʮʠʶ ʠʥʮʠʜʝʥʪʘ, ʠ ʩʨʦʢʠ ʫʩʪʨʘʥʝʥʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ. 

ʊʘʢʞʝ ʧʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʚʨʝʜʘ, 

ʧʨʠʯʠʥʝʥʥʦʛʦ ʀʉ. ɺ ʜʘʥʥʦʡ ʦʮʝʥʢʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʫʜʦʟʘʪʨʘʪʳ ʧʝʨʩʦʥʘʣʘ, ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʣʠʢʚʠʜʘʮʠʝʡ ʠʥʮʠʜʝʥʪʘ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʫʪʝʯʢʠ ʠ ʫʙʳʪʢʠ, ʧʦʚʣʝʢʰʠʝ ʟʘ ʩʦʙʦʡ ʜʘʥʥʳʡ 

ʠʥʮʠʜʝʥʪ. 

ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʧʨʝʜʝʣʷʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠʣʠ 

ʥʝʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʝʣʦ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʮʠʜʝʥʪʘ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʙʝʞʘʪʴ ʠʥʮʠʜʝʥʪ ʚ ʙʫʜʫʱʝʤ. 
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ʂɸʏɽʉʊɺɽ ʂɸʊɸʃʀɿɸʊʆʈɸ ɻʀɼʈʆʉʀʃʀʃʀʈʆɺɸʅʀʗ 
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ʉʠʥʪʝʟʠʨʦʚʘʥ ʥʦʚʳʡ ʩʤʝʰʘʥʥʦʚʘʣʝʥʪʥʳʡ ʙʝʥʟʦʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʢʦʙʘʣʴʪʘ. ʂʦʤʧʣʝʢʩ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ 

ʤʝʪʦʜʘʤʠ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʇʨʦʚʝʜʝʥʳ ʨʘʩʯʸʪʳ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʚʘʣʝʥʪʥʫʶ ʣʦʢʘʣʠʟʘʮʠ ʁʘʪʦʤʦʚ ʢʦʙʘʣʴʪʘ. ʀʩʩʣʝʜʦʚʘʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʘ ̫ʘʢʪʠʚʥʦʩʪʴ 

ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʠ ʘʮʝʪʦʬʝʥʦʥʘ ʠ 1,3-ʜʠʚʠʥʠʣ-1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ 1,1,3,3-

ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʙʘʣʴʪ, ʙʝʥʟʦʘʪ, ʢʦʤʧʣʝʢʩ, ʢʘʪʘʣʠʟʘʪʦʨ, ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʝ, ʘʮʝʪʦʬʝʥʦʥ, 1,3-

ʜʠʚʠʥʠʣ-1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥ, 1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥ. 

 
N.D. Sokolova 
 
Saint-Petersburg State Institute of Technology 
190013, Saint-Petersburg, Moskovsky prospect, 26 
 
PROSPECTS FOR THE USE OF THE COBALT(II, III) BENZOATE COMPLEX AS A 
HYDROSILYLATION CATALYST 
 

A new mixed-valence cobalt benzoate complex is synthesized. The complex is characterized by X-ray diffraction 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2020 

36 

study and infrared spectroscopy. Calculations confirming valence localization of the cobalt atoms are made. 

Catalytic activity of the complex in the hydrosilylation of acetophenone and 1,3-divinyl-1,1,3,3-

tetramethyldisiloxane with 1,1,3,3-tetramethyldisiloxane is investigated.  

Keywords: cobalt, benzoate, complex, catalyst, hydrosilylation, acetophenone, 1,3-divinyl-1,1,3,3-

tetramethyldisiloxane, 1,1,3,3-tetramethyldisiloxane. 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʝʜʠʥʝʥʠʷ ʢʦʙʘʣʴʪʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʠʤʝʨ, ʞʠʜʢʦʬʘʟʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʦʣʠʤʝʨʠʟʘʮʠʠ, ʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ ʠ 

ʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʷ, ʤʝʪʦʢʩʠʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʷ, ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʜʝʛʠʜʨʠʨʦʚʘʥʠʷ, ʛʠʜʨʠʨʦʚʘʥʠʷ, 

ʨʘʟʣʦʞʝʥʠʷ ʧʝʨʦʢʩʠʜʦʚ [1, ʩ. 665]. ɸʮʝʪʘʪ, ʥʘʬʪʝʥʘʪ ʢʦʙʘʣʴʪʘ(II) ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʢʘʪʘʣʠʟʘʪʦʨʳ ʦʢʠʩʣʝʥʠʷ 

ʮʠʢʣʦʛʝʢʩʘʥʘ ʠ ʧ-ʢʩʠʣʦʣʘ ʜʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʜʠʧʠʥʦʚʦʡ ʠ ʪʝʨʝʬʪʘʣʝʚʦʡ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʩʳʨʴʸʤ 

ʜʣʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʣʠʘʤʠʜʥʳʭ ʚʦʣʦʢʦʥ ï ʥʝʡʣʦʥʘ-6 (ʢʘʧʨʦʥʘ) ʠ ʥʝʡʣʦʥʘ-6,6 [1, ʩ. 204, 674-675]. 

ʉʘʣʴʢʦʤʠʥ (ʙʠʩ-(ʩʘʣʠʮʠʣʠʜʝʥ)-ʵʪʠʣʝʥʜʠʘʤʠʥ ʢʦʙʘʣʴʪʘ (II)) ʢʘʪʘʣʠʟʠʨʫʝʪ ʦʢʠʩʣʝʥʠʝ ʘʣʢʠʣʠʨʦʚʘʥʥʳʭ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ [1, c. 215]. ɸʮʝʪʠʣʘʮʝʪʦʥʘʪ ʢʦʙʘʣʴʪʘ(II) ʢʘʪʘʣʠʟʠʨʫʝʪ ʧʦʣʠʤʝʨʠʟʘʮʠʶ 

ʚʠʥʠʣʘʮʝʪʘʪʘ [1, c. 137]. ʂʦʤʧʣʝʢʩʳ ʢʦʙʘʣʴʪʘ ʩ ʘʟʦʪ- ʠ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʤʠ ʣʠʛʘʥʜʘʤʠ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʘʪʴ ʪʨʘʥʩ-1,4-ʧʦʣʠʙʫʪʘʜʠʝʥ [1, c. 152]. 2-ʕʪʠʣʛʝʢʩʘʥʦʘʪ (ʦʢʪʦʘʪ), ʥʘʬʪʝʥʘʪ ʠ ʥʝʦʜʝʢʘʥʦʘʪ 

ʢʦʙʘʣʴʪʘ(II) ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʣʘʢʦʢʨʘʩʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʩʠʢʢʘʪʠʚʦʚ ï ʢʘʪʘʣʠʟʘʪʦʨʦʚ 

ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʧʣʸʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ [1, c. 681]. 

ɺʳʩʦʢʘʷ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʙʘʣʴʪʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʝʘʢʮʠʷʭ 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʝʘʢʮʠʷʭ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ 

ʠʟʫʯʝʥʥʳʤ ʢʦʙʘʣʴʪʦʚʳʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʢʪʘʢʘʨʙʦʥʠʣ ʜʠʢʦʙʘʣʴʪʘ Co2(CO)8 

[2]. ʆʥ ʢʘʪʘʣʠʟʠʨʫʝʪ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʝ ʪʝʨʤʠʥʘʣʴʥʳʭ ʘʣʢʝʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ (ʬʝʥʠʣʴʥʫʶ, ʥʠʪʨʠʣʴʥʫʶ, ʵʬʠʨʥʫʶ ʠ ʜʨ.), ʘʮʠʢʣʠʯʝʩʢʠʭ ʠ ʘʣʠʮʠʢʣʠʯʝʩʢʠʭ 

ʜʠʝʥʦʚ, ʘʣʢʠʥʦʚ ʩ ʬʝʥʠʣʴʥʳʤʠ ʠ ʬʪʦʨʘʣʢʠʣʴʥʳʤʠ ʟʘʤʝʩʪʠʪʝʣʷʤʠ, ʥʠʪʨʠʣʦʚ, ʬʪʦʨʟʘʤʝʱʸʥʥʳʭ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʝʪʦʥʦʚ ʪʨʝʪʠʯʥʳʤʠ ʩʠʣʘʥʘʤʠ, ʪʨʝʪʠʯʥʳʭ ʘʤʠʜʦʚ 1,1,3,3-ʪʝʪʨʘʤʝʪʠʜʜʠʩʠʣʦʢʩʘʥʦʤ ʠ 

ʧʦʣʠʤʝʪʠʣʛʠʜʨʦʩʠʣʦʢʩʘʥʦʤ [2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ 

ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢʦʙʘʣʴʪʘ; ʩʨʝʜʠ ʥʠʭ ʢʦʤʧʣʝʢʩʳ ʩ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʤʠ ʘʟʦʪ- ʠ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʤʠ ʣʠʛʘʥʜʘʤʠ, ʬʦʩʬʠʥʘʤʠ, ʦʩʥʦʚʘʥʠʷʤʠ ʐʠʬʬʘ, 

ʤʝʪʘʣʣʦʙʦʨʘʥʳ [2, 3, 4]: 

 

 
ʂʦʤʧʣʝʢʩʳ ʢʦʙʘʣʴʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʘʪʘʣʠʟʘ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʜʝʰʝʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʩʪʦʠʤʦʩʪʴ ʢʦʙʘʣʴʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʫ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʠ ʩʝʣʝʢʪʠʚʥʳʭ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ (ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʢʘʪʘʣʠʟʘʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʠʥʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʪʘʣʠʟʘʪʦʨ ʉʧʘʡʝʨʘ (H2PtCl6Ŀ2H2O) ʠ ʢʘʪʘʣʠʟʘʪʦʨ 

ʂʘʨʩʪʝʜʘ (Pt2[(Me2SiCH=CH2)2O]3) [3]).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʳ ʢʦʙʘʣʴʪʘ ʩʦʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʨʷʜ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʜʣʷ ʢʘʪʘʣʠʟʘ ʯʝʨʪ ï 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ.  

ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʧʦ ʢʘʪʘʣʠʟʫ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʨʙʦʢʩʠʣʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʢʦʙʘʣʴʪʘ(II) ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥʦ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ ʙʣʘʛʦʜʘʨʷ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʨʝʘʛʝʥʪʦʚ, ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʘʨʴʠʨʦʚʘʥʠʷ 
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ʩʚʦʡʩʪʚ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ ʢʘʨʙʦʢʩʠʣʘʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ɻʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʝ ʘʣʢʝʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ (ʵʧʦʢʩʠʜʥʫʶ, ʘʤʠʥʦ-, ʢʘʨʙʦʥʠʣʴʥʫʶ, ʛʘʣʦʛʝʥʘʣʢʠʣʴʥʫʶ) 

ʪʨʝʪʠʯʥʳʤʠ ʩʠʣʘʥʘʤʠ ʚʦʟʤʦʞʥʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʠʨʠʜʠʥʜʠʠʤʠʥʦʚʳʭ ʘʮʝʪʘʪʥʦʛʦ, 2-ʵʪʠʣʛʝʢʩʘʥʦʘʪʥʦʛʦ ʠ 

ʧʠʚʘʣʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʢʦʙʘʣʴʪʘ(II) [5]. ɻʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʝ ʩʪʠʨʦʣʘ ʠ Ŭ-ʤʝʪʠʣʩʪʠʨʦʣʘ ʪʨʝʪʠʯʥʳʤʠ 

ʩʠʣʘʥʘʤʠ ʧʨʦʪʝʢʘʝʪ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʠʚʘʣʘʪʘ ʢʦʙʘʣʴʪʘ(II) ʠ  

1-ʘʜʘʤʘʥʪʠʣʠʟʦʮʠʘʥʠʜʘ [6]. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʰʠʚʢʠ 

ʧʦʣʠʜʠʤʝʪʠʣʩʠʣʦʢʩʘʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʠʥʠʣʴʥʳʝ ʛʨʫʧʧʳ, ʠ ʧʦʣʠʜʠʤʝʪʠʣʛʠʜʨʦʢʩʠʩʠʣʦʢʩʘʥʘ [6]. 

ɻʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʝ ʪʝʨʤʠʥʘʣʴʥʳʭ ʘʣʢʠʥʦʚ ʬʝʥʠʣʩʠʣʘʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʘʮʝʪʘʪ ʢʦʙʘʣʴʪʘ(II) / ʟʘʤʝʱʸʥʥʳʡ ʧʠʨʠʜʠʥ-2,6-ʜʠʠʤʠʥ [7]. ʇʨʦʜʫʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʠʚʘʣʘʪʘ 

ʢʦʙʘʣʴʪʘ(II) ʩ 1-ʪʨʝʪ-ʙʫʪʠʣʠʣʠʟʦʮʠʘʥʠʜʦʤ ʠʣʠ 1-ʘʜʘʤʘʥʪʠʣʠʟʦʮʠʘʥʠʜʦʤ ʠ ʩʪʝʘʨʘʪʘ ʢʦʙʘʣʴʪʘ(II) ʩ 1-

ʘʜʘʤʘʥʪʠʣʠʟʦʮʠʘʥʠʜʦʤ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʘʨʦʤʘʪʠʯʥʳʭ ʠ 

ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʥʠʪʨʠʣʦʚ 1,1,3,3-ʪʝʪʨʘʤʝʪʠʜʜʠʩʠʣʦʢʩʘʥʦʤ [8]. ɸʮʝʪʘʪ ʢʦʙʘʣʴʪʘ(II) ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ 

ʧʨʝʜʢʘʪʘʣʠʟʘʪʦʨ ʧʨʠ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ ʬʝʥʠʣʩʠʣʘʥʦʤ [9]. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʤʝʰʘʥʥʦʚʘʣʝʥʪʥʳʭ ʢʘʨʙʦʢʩʠʣʘʪʦʚ ʢʦʙʘʣʴʪʘ ʚ 

ʨʝʘʢʮʠʷʭ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʨʘʟʨʘʙʦʪʘʪʴ 

ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʙʝʥʟʦʘʪʥʦʛʦ ʩʤʝʰʘʥʥʦʚʘʣʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʦʙʘʣʴʪʘ 

[CoII
4CoIII

4(ɛ4-O)4(ɛ-OOCPh)12(PhCOOH)4]Ŀ6CCl4 ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʝʛʦ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʝʘʢʮʠʷʭ 

ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ ʘʮʝʪʦʬʝʥʦʥʘ ʠ 1,3-ʜʠʚʠʥʠʣ-1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ 1,1,3,3-

ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʦʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʈʝʥʪʛʝʥʦ-ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʩʫʨʩʥʦʤ ʮʝʥʪʨʝ ʉʇʙɻʋ çʈʝʥʪʛʝʥʦʜʠʬʨʘʢʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷè. ʂʨʠʩʪʘʣʣ ʢʦʤʧʣʝʢʩʘ, ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʈʉɸ, ʦʪʙʠʨʘʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʈʉɸ ʢʦʤʧʣʝʢʩʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨe Rigaku Oxford Diffraction Xcalibur, 

ʦʩʥʘʱʸʥʥʦʤ ʜʝʪʝʢʪʦʨʦʤ Eos CCD, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʛʦ MoKŬ-ʠʟʣʫʯʝʥʠʷ (ɚ = 0.71073 

¡, ʛʨʘʬʠʪʦʚʳʡ ʤʦʥʦʭʨʦʤʘʪʦʨ).  

ʀʂ-ʩʧʝʢʪʨ ʧʦʛʣʦʱʝʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʜʠʘʧʘʟʦʥʝ 400ï4000 ʩʤ-1 ʥʘ ʧʨʠʙʦʨʝ Shimadzu IRTracer-

100, ʦʙʦʨʫʜʦʚʘʥʥʦʤ ʧʨʠʩʪʘʚʢʦʡ ʅʇɺʆ Specac Quest.  

ʂʘʪʘʣʠʪʠʯʝʩʢʦʝ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʘʤʧʫʣʴʥʳʤ ʤʝʪʦʜʦʤ ʧʨʠ 120 Áʉ ʠ ʤʦʣʴʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʩʫʙʩʪʨʘʪ:ʛʠʜʨʦʩʠʣʦʢʩʘʥ:ʢʦʤʧʣʝʢʩ 1:3:0,01. ʂʠʥʝʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʭʦʜʦʤ ʨʝʘʢʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʛʘʟʦ-ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʚʳʧʦʣʥʷʣʠ 

ʩ ʧʦʤʦʱʴʶ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ Agilent 7890A ʩ ʜʝʪʝʢʪʦʨʦʤ ʧʦ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ.  

ᾶɸʮʝʪʘʪ ʢʦʙʘʣʴʪʘ(III)ᾷ ʧʦʣʫʯʝʥ ʧʦ ʤʝʪʦʜʠʢʝ [10], ʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ ʠ ʯʝʪʳʨʸʭʭʣʦʨʠʩʪʳʡ ʫʛʣʝʨʦʜ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʚʘʣʠʬʠʢʘʮʠʠ çʭʠʤʠʯʝʩʢʠ ʯʠʩʪʳʡè, ʘʮʝʪʦʬʝʥʦʥ, 1,3-ʜʠʚʠʥʠʣ-1,1,3,3-

ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥ ʠ 1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥ ʬʠʨʤʳ çSigma-Aldrichè. 

ʉʠʥʪʝʟ [CoII
4CoIII

4(ɛ4-O)4(ɛ-OOCPh)12(PhCOOH)4]Ŀ6CCl4. ɹʝʥʟʦʡʥʫʶ ʢʠʩʣʦʪʫ (3,00 ʛ) 

ʥʘʛʨʝʚʘʣʠ ʜʦ ʨʘʩʧʣʘʚʣʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʥʝʸ ʜʦʙʘʚʠʣʠ ᾶʘʮʝʪʘʪ ʢʦʙʘʣʴʪʘ(III)ᾷ (0,20 ʛ). ʉʤʝʩʴ ʧʝʨʝʤʝʰʘʣʠ 

ʠ ʦʩʪʘʚʠʣʠ ʥʘʛʨʝʚʘʪʴʩʷ ʜʘʣʴʰʝ ʚʦ ʠʟʙʝʞʘʥʠʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ. ʀʟʙʳʪʦʢ ʙʝʥʟʦʡʥʦʡ 

ʢʠʩʣʦʪʳ ʫʜʘʣʷʣʩʷ ʚʳʧʘʨʠʚʘʥʠʝʤ ʜʦ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʪʸʤʥʦ-ʟʝʣʸʥʦʛʦ ʨʘʩʧʣʘʚʘ. ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ 

ʨʘʩʪʚʦʨʠʣʠ ʚ ʤʠʥʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʯʝʪʳʨʸʭʭʣʦʨʠʩʪʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʦʪʬʠʣʴʪʨʦʚʘʣʠ. ʌʠʣʴʪʨʘʪ 

ʦʩʪʘʚʠʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʯʝʨʝʟ ʩʫʪʢʠ ʪʸʤʥʦ-ʟʝʣʸʥʳʝ ʢʨʠʩʪʘʣʣʳ ʚ ʬʦʨʤʝ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʣʘʩʪʠʥʦʢ ʦʪʜʝʣʠʣʠ ʦʪ ʤʘʪʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʜʝʢʘʥʪʘʮʠʝʡ ʠ ʚʳʩʫʰʠʣʠ ʥʘ ʚʦʟʜʫʭʝ. ɺʳʭʦʜ: 

~70 %. ʂʦʤʧʣʝʢʩ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʚ ʤʦʥʦʢʣʠʥʥʦʡ ʩʠʥʛʦʥʠʠ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʛʨʫʧʧʦʡ P21/c ʠ 

ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʯʝʡʢʠ: a = 24,2668(13) ¡, b = 15,8389(7) ¡, c = 37,495(3) ¡, ɓ = 108,546(7) Á, 

V = 13663,3(14) ¡, Z = 4. ʀʂ-ʩʧʝʢʪʨ ʢʦʤʧʣʝʢʩʘ (KBr) ɜ, ʩʤ-1: 3067 ʩʣ., 3028 ʩʣ., 2932 ʩʣ., 2545 ʩʣ., 1722 

ʩʣ., 1692 ʩʨ., 1680 ʩʣ., 1658 ʩʣ., 1648 ʩʣ., 1642 ʩʣ., 1631 ʩʣ., 1621 ʩʣ., 1595 ʩ., 1552 ʦʯ. ʩ., 1501 ʩʣ., 1451 

ʩʣ., 1393 ʦʯ. ʩ., 1370 ʦʯ. ʩ., 1319 ʩʨ., 1284 ʩʨ., 1177 ʩʨ., 1160 ʩʣ., 1148 ʩʣ., 1126 ʩʨ., 1099 ʩʣ., 1071 ʩʨ., 1026 

ʩʨ., 1003 ʩʣ., 991 ʩʣ., 975 ʩʣ., 936 ʩʣ., 846 ʩʨ., 819 ʩʣ., 811 ʩʣ., 787 ʩʨ., 764 ʩʨ., 708 ʦʯ. ʩ., 683 ʦʯ. ʩ., 656 ʩʨ., 

630 ʩ., 617 ʩʣ., 607 ʩ., 533 ʩʣ., 489 ʩ., 438 ʩʣ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʂʦʤʧʣʝʢʩ [CoII
4CoIII

4(ɛ4-O)4(ɛ-OOCPh)12(PhCOOH)4]Ŀ6CCl4 ʧʦʣʫʯʝʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ᾶʘʮʝʪʘʪʘ 

ʢʦʙʘʣʴʪʘ(III)ᾷ c ʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʦʡ ʚ ʝʸ ʨʘʩʧʣʘʚʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ ʧʨʦʜʫʢʪʘ ʠʟ 

ʯʝʪʳʨʸʭʭʣʦʨʠʩʪʦʛʦ ʫʛʣʝʨʦʜʘ. ʅʘʣʠʯʠʝ ʚ ʢʦʤʧʣʝʢʩʝ ʙʝʥʟʦʘʪʥʳʭ ʛʨʫʧʧ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʤʠ ʯʘʩʪʦʪʘʤʠ ʀʂ-ʩʧʝʢʪʨʘ: ʧʦʣʦʩʳ ʩʠʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 1595 ʩʤ-1 ʠ ʩʣʘʙʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ 1501 ʩʤ-1, 1451 ʩʤ-1 ï ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʴʮʘ; ʧʦʣʦʩʘ ʦʯʝʥʴ ʩʠʣʴʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ 1552 ʩʤ-1 ï ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳʝ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʘʨʙʦʢʩʠʣʘʪ-ʘʥʠʦʥʘ; ʧʦʣʦʩʳ ʦʯʝʥʴ 

ʩʠʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 1393 ʩʤ-1, 1370 ʩʤ-1 ʠ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 1319 ʩʤ-1 ï ʩʠʤʤʝʪʨʠʯʥʳʝ ʚʘʣʝʥʪʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʢʘʨʙʦʢʩʠʣʘʪ-ʘʥʠʦʥʘ.  

ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʤʝʪʘʣʣʩʦʜʝʨʞʘʱʝʛʦ ʦʩʪʦʚʘ ʢʦʤʧʣʝʢʩʘ [CoII
4CoIII

4(ɛ4-O)4(ɛ-OOCPh)12-

(PhCOOH)4]Ŀ6CCl4 ʷʚʣʷʝʪʩʷ ʢʫʙʘʥʦʚʳʡ ʬʨʘʛʤʝʥʪ CoIII
4O4, ʢ ʘʪʦʤʘʤ ʢʠʩʣʦʨʦʜʘ ʢʦʪʦʨʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 
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ʧʨʠʩʦʝʜʠʥʝʥʳ ʯʝʪʳʨʝ ʘʪʦʤʘ CoII (ʨʠʩ. 1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʪʦʤʳ ʢʠʩʣʦʨʦʜʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʢʫʙʘʥʦʚʦʤ 

ʬʨʘʛʤʝʥʪʝ ʦʩʪʦʚʘ, ʩʪʘʥʦʚʷʪʩʷ ɛ4-ʤʦʩʪʠʢʦʚʳʤʠ. ʂʘʞʜʳʡ ʘʪʦʤ CoIII  ʩʚʷʟʘʥ ʩ ʪʨʝʤʷ ʙʣʠʞʘʡʰʠʤʠ ʘʪʦʤʘʤʠ 

CoII ʪʨʝʤʷ ʙʠʜʝʥʪʘʪʥʦ-ʤʦʩʪʠʢʦʚʳʤʠ ʙʝʥʟʦʘʪʥʳʤʠ ʣʠʛʘʥʜʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ 

ʚʳʩʦʢʦʩʠʤʤʝʪʨʠʯʥʳʡ ʤʝʪʘʣʣʩʦʜʝʨʞʘʱʠʡ ʦʩʪʦʚ Co8O4(ɛ-O2CPh)12, ʦʧʠʩʳʚʘʝʤʳʡ ʪʦʯʝʯʥʦʡ ʛʨʫʧʧʦʡ 

ʩʠʤʤʝʪʨʠʠ T. ʂ ʢʘʞʜʦʤʫ ʘʪʦʤʫ CoII ʪʘʢʞʝ ʢʦʦʨʜʠʥʠʨʦʚʘʥʘ ʦʜʥʘ ʤʦʣʝʢʫʣʘ ʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʬʦʨʤʠʨʫʝʪʩʷ ʠʩʢʘʞʸʥʥʦʝ ʪʨʠʛʦʥʘʣʴʥʦ-ʙʠʧʠʨʘʤʠʜʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ ʵʪʠʭ ʘʪʦʤʦʚ. 

 

 
ʈʠʩ. 1. ʄʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ ʧʦ ʜʘʥʥʳʤ ʈʉɸ  

(ʬʝʥʠʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʠ ʘʪʦʤʳ ʚʦʜʦʨʦʜʘ ʥʝ ʧʦʢʘʟʘʥʳ ʜʣʷ ʙʦʣʝʝ ʷʩʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ) 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʣʠʰʴ ʦ ʜʚʫʭ ʙʝʥʟʦʘʪʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʢʦʙʘʣʴʪʘ(II , III) ʩ ʦʩʪʦʚʦʤ 

Co8O4(ɛ-O2CPh)12 ï [CoII
4CoIII

4(ɛ4-O)4(ɛ-OOCPh)12(DMF)3(H2O)] ʠ [CoII
4CoIII

4(ɛ4-O)4(ɛ-OOCPh)12(MeCN)3-

(H2O)] 2MeCN [11, 12]. ʇʦʜʦʙʠʝ ʩʪʨʫʢʪʫʨ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʢʫʙʘʥʦʚʦʤ ʬʨʘʛʤʝʥʪʝ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʭʦʜʷʪʩʷ ʘʪʦʤʳ ʢʦʙʘʣʴʪʘ ʚ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ 

3+, ʘ ʥʘ ʧʝʨʠʬʝʨʠʠ ï ʚ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ 2+. ɺʘʣʝʥʪʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʘʪʦʤʦʚ ʢʦʙʘʣʴʪʘ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʨʘʩʯʸʪʘʤʠ ʧʦ ʤʝʪʦʜʫ ʚʘʣʝʥʪʥʦʩʪʝʡ ʩʚʷʟʝʡ (ʪʘʙʣʠʮʘ). ʉʫʤʤʘ ʚʘʣʝʥʪʥʦʩʪʝʡ ʩʚʷʟʝʡ ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʬʦʨʤʫʣʘʤ 

ɹʨʘʫʥʘ-ɸʣʴʪʝʨʤʘʪʪʘ [13]: 
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ʛʜʝ Sij ï ʚʘʣʝʥʪʥʦʩʪʴ ʩʚʷʟʠ; R0(CoII) = 1,685, R0(CoIII ) = 1,637, b = 0,37 ï ʢʦʥʩʪʘʥʪʳ;  

r ij ï ʜʣʠʥʘ ʩʚʷʟʠ Co-O, ¡. 

 

ʊʘʙʣʠʮʘ. ʋʩʨʝʜʥʸʥʥʳʝ ʜʣʠʥʳ ʩʚʷʟʝʡ Co-O ʠ ʩʫʤʤʳ ʚʘʣʝʥʪʥʦʩʪʝʡ ʩʚʷʟʝʡ 

ɸʪʦʤ  

ʢʦʙʘʣʴʪʘ 

ʋʩʨʝʜʥʸʥʥʘʷ ʜʣʠʥʘ  

ʩʚʷʟʠ, Co-O, ¡ 

ʋʩʨʝʜʥʸʥʥʘʷ ʩʫʤʤʘ  

ʚʘʣʝʥʪʥʦʩʪʝʡ ʩʚʷʟʝʡ 

CoII 2,019 1,956 

CoIII  1,876 2,843 

 

ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʢʘʪʘʣʠʟʠʨʫʝʪ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʝ ʘʮʝʪʦʬʝʥʦʥʘ ʠ 1,3-ʜʠʚʠʥʠʣ-

1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ 1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʠʧʠʯʥʦʛʦ ʥʘʙʦʨʘ 

ʧʨʦʜʫʢʪʦʚ. ɺ ʨʝʘʢʮʠʠ ʩ ʘʮʝʪʦʬʝʥʦʥʦʤ ʩʠʣʠʣʦʚʳʡ ʵʬʠʨ ʩʧʠʨʪʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʘ 

ʩʠʣʠʣʦʚʳʡ ʵʬʠʨ ʝʥʦʣʘ ï ʧʦʙʦʯʥʳʤ; ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 1,3-ʜʠʚʠʥʠʣ-1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʪʝʢʘʝʪ ɓ-ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ Ŭ-ʧʨʠʩʦʝʜʠʥʝʥʠʝ:

 
ɼʣʷ ʦʙʝʠʭ ʨʝʘʢʮʠʡ ʭʘʨʘʢʪʝʨʝʥ ʠʥʜʫʢʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʨʘʚʥʳʡ 5 ʯ (ʨʠʩ. 2). ʅʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʧʨʦʮʝʩʩʘ ʩʢʦʨʦʩʪʴ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ ʘʮʝʪʦʬʝʥʦʥʘ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʯʝʤ ʩʢʦʨʦʩʪʴ 

ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ 1,3-ʜʠʚʠʥʠʣ-1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ. ʏʝʨʝʟ 18 ʯ ʢʦʥʚʝʨʩʠʷ ʘʮʝʪʦʬʝʥʦʥʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʢʦʥʚʝʨʩʠʝʡ 1,3-ʜʠʚʠʥʠʣ-1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ (16 %). ɼʘʣʝʝ ʩʢʦʨʦʩʪʴ 

ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ 1,3-ʜʠʚʠʥʠʣ-1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʪʦʛʜʘ ʢʘʢ ʭʘʨʘʢʪʝʨ 

ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ ʘʮʝʪʦʬʝʥʦʥʘ ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. ʏʝʨʝʟ 48 ʯ ʢʦʥʚʝʨʩʠʷ 1,3-
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ʜʠʚʠʥʠʣ-1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ ʜʦʩʪʠʛʘʝʪ 99,4 % ʠ ʚʳʭʦʜʠʪ ʥʘ ʧʣʘʪʦ (100 %). ʂʦʥʚʝʨʩʠʷ 

ʘʮʝʪʦʬʝʥʦʥʘ ʜʦʩʪʠʛʘʝʪ 100 % ʯʝʨʝʟ 72 ʯ. 

 

 
ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʥʚʝʨʩʠʠ ʘʮʝʪʦʬʝʥʦʥʘ ʠ 1,3-ʜʠʚʠʥʠʣ-1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ ʦʪ ʚʨʝʤʝʥʠ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʦʤ 

 

ʉʤʝʰʘʥʥʦʚʘʣʝʥʪʥʳʡ ʙʝʥʟʦʘʪ ʢʦʙʘʣʴʪʘ ʦʢʘʟʘʣʩʷ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʝʥ, ʯʝʤ ʛʦʤʦʚʘʣʝʥʪʥʳʡ ʙʝʥʟʦʘʪ 

ʢʦʙʘʣʴʪʘ(II). ɺ ʧʨʠʩʫʪʩʪʚʠʠ [Co(PhCOO)2Ŀ3H2O]n ʢʦʥʚʝʨʩʠʷ ʘʮʝʪʦʬʝʥʦʥʘ ʜʦʩʪʠʛʘʝʪ 100 % ʯʝʨʝʟ 28 ʯ [14], 

ʯʪʦ ʚ 2,57 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʚʨʝʤʷ ʧʦʣʥʦʡ ʢʦʥʚʝʨʩʠʠ ʘʮʝʪʦʬʝʥʦʥʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

[CoII
4CoIII

4(ɛ4-O)4(ɛ-OOCPh)12(PhCOOH)4]Ŀ6CCl4. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʩʤʝʰʘʥʥʦʚʘʣʝʥʪʥʳʡ ʙʝʥʟʦʘʪ 

ʢʦʙʘʣʴʪʘ ʧʨʦʷʚʣʷʝʪ ʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʝʘʢʮʠʠ 1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ ʩ 1,3-ʜʠʚʠʥʠʣ-1,1,3,3-

ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʦʤ, ʯʝʤ ʚ ʨʝʘʢʮʠʠ 1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ ʩ ʘʮʝʪʦʬʝʥʦʥʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʜʣʷ ʙʝʥʟʦʘʪʘ ʢʦʙʘʣʴʪʘ(II) ʭʘʨʘʢʪʝʨʥʘ ʤʝʥʝʝ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʝʨʚʦʡ ʨʝʘʢʮʠʠ, ʠ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ï ʚʦ 

ʚʪʦʨʦʡ. ʈʘʟʣʠʯʠʝ ʚ ʢʘʪʘʣʠʪʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ ʙʝʥʟʦʘʪʘ ʢʦʙʘʣʴʪʘ(II) ʠ ʢʦʙʘʣʴʪʘ(II , III) ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʘʪʦʤʦʚ ʢʦʙʘʣʴʪʘ(III), ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʦʪʣʠʯʥʳ ʦʪ ʢʦʙʘʣʴʪʘ(II). 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʩʠʥʪʝʟʘ ʩʤʝʰʘʥʥʦʚʘʣʝʥʪʥʦʛʦ ʙʝʥʟʦʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʦʙʘʣʴʪʘ 

[CoII
4CoIII

4(ɛ4-O)4(ɛ-OOCPh)12(PhCOOH)4]Ŀ6CCl4, ʩʦʩʪʘʚ ʠ ʩʪʨʦʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʳ ʤʝʪʦʜʘʤʠ 

ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ. ɺʘʣʝʥʪʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʘʪʦʤʦʚ ʢʦʙʘʣʴʪʘ ʚ 

ʢʦʤʧʣʝʢʩʝ ʜʦʢʘʟʘʥʘ ʨʘʩʯʸʪʘʤʠ ʧʦ ʤʝʪʦʜʫ ʚʘʣʝʥʪʥʦʩʪʝʡ ʩʚʷʟʝʡ. ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʢʘʪʘʣʠʟʠʨʫʝʪ 

ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʝ ʘʮʝʪʦʬʝʥʦʥʘ ʠ 1,3-ʜʠʚʠʥʠʣ-1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ 1,1,3,3-

ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʠʣʠʣʦʚʦʛʦ ʵʬʠʨʘ ʩʧʠʨʪʘ ʠ ɓ-ʘʜʜʫʢʪʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʚ ʨʝʘʢʮʠʠ 1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ ʩ 1,3-ʜʠʚʠʥʠʣ-

1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʦʤ ʟʘʤʝʪʥʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 1,1,3,3-ʪʝʪʨʘʤʝʪʠʣʜʠʩʠʣʦʢʩʘʥʘ ʩ 

ʘʮʝʪʦʬʝʥʦʥʦʤ. 

ʉʦʝʜʠʥʝʥʠʝ [CoII
4CoIII

4(ɛ4-O)4(ɛ-OOCPh)12(PhCOOH)4]Ŀ6CCl4 ʦʙʣʘʜʘʝʪ ʧʦʪʝʥʮʠʘʣʦʤ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ  ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʠʟ ʜʦʩʪʫʧʥʳʭ ʨʝʘʛʝʥʪʦʚ 

ʠ ʧʨʦʷʚʣʷʝʪ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʝʘʢʮʠʷʭ ʛʠʜʨʦʩʠʣʠʣʠʨʦʚʘʥʠʷ.  
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʢ ʜʣʷ ʟʘʱʠʪʳ, ʪʘʢ ʠ ʥʘ ʩʪʦʨʦʥʝ ʘʪʘʢʫʶʱʝʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʝʢʪʦʨʳ ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʘʣʛʦʨʠʪʤʳ. 
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APPLICATION OF MACHINE LEARNING IN THE INFORMATION SECURITY 
 
This article provides examples of the most common machine learning algorithms and their application in 

information security, both for protection and on the attacker's side. 

Keywords: information security, vectors of hacker attacks, information technologies, artificial intelligence, 

machine learning, algorithms. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʩʨʝʜʠ ʢʦʤʧʘʥʠʡ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʠʥ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʤʘʰʠʥʥʳʤ ʦʙʫʯʝʥʠʝʤ.  

1. ʈʘʩʪʫʱʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

2. ʆʧʪʠʤʠʟʘʮʠʷ ʚʳʯʠʩʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʮʠʜʝʥʪʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

3. ʆʛʨʦʤʥʳʡ ʤʘʩʩʠʚ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʠʥʮʠʜʝʥʪʘʤʠ ʠ ʘʥʘʣʠʟʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʀʟʫʯʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʄʆ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʩʨʝʜʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠ ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʦʥʠ ʧʦʢʘʟʳʚʘʶʪ ʩʝʙʷ ʪʦʣʴʢʦ ʩ ʣʫʯʰʝʡ ʩʪʦʨʦʥʳ. ɹʣʘʛʦʜʘʨʷ ʩʠʩʪʝʤʘʤ, 

ʧʦʩʪʨʦʝʥʥʳʤ ʥʘ ʪʘʢʠʭ ʘʣʛʦʨʠʪʤʘʭ, ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʫʩʢʦʨʠʪʴ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ 

ʠʥʮʠʜʝʥʪʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʝʪʠ, ʚʳʷʩʥʷʷ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʳʷʚʣʷʪʴ 

ʘʥʦʤʘʣʠʠ ʠ ʩʦʙʠʨʘʪʴ ʠʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʫʶ ʧʦʩʣʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʩʠʩʪʝʤʳ.  

ʇʨʠʤʝʨʳ ʨʘʙʦʪʘʶʱʠʭ ʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ  

1. ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ  

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦ ʧʨʝʜʩʪʘʚʠʪʴ ʣʠʥʝʡʥʫʶ ʨʝʛʨʝʩʩʠʶ ʤʦʞʥʦ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ. ʃʠʥʝʡʥʦʩʪʴ 

ʦʙʳʯʥʦ ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʨʘʱʝʥʠʝ Y ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʘʱʝʥʠʝ X. 

2 . ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ  

ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ ðʵʪʦ ʘʣʛʦʨʠʪʤ, ʪʘʢʞʝ ʚʟʷʪʳʡ ʠʟ ʩʪʘʪʠʩʪʠʢʠ. ʍʦʨʦʰʦ ʩʝʙʷ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚ ʟʘʜʘʯʘʭ, ʚ ʢʦʪʦʨʳʭ ʤʳ ʧʦʣʫʯʘʝʤ ʦʜʠʥ ʠʟ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʆʪʣʠʯʠʝ ʦʪ 

ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪ ʟʘʜʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1.   

3. ʃʠʥʝʡʥʳʡ ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʡ ʘʥʘʣʠʟ (LDA)  

ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʠʟ ʙʦʣʝʝ ʯʝʤ 2 ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ, ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 

ʘʣʛʦʨʠʪʤ LDA. ɼʣʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʟʘʜʘʝʪʩʷ ʠʭ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ, ʧʦʩʯʠʪʘʥʥʘʷ ʧʦ ʚʩʝʤ 

ʢʣʘʩʩʘʤ. ʇʦʟʞʝ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʚʳʩʯʠʪʳʚʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʢʣʘʩʩʦʚʦʝ 

ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʝ ʟʥʘʯʝʥʠʝ.  

4. ʅʘʠʚʥʘʷ ɹʘʡʝʩʦʚʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ ʥʫʞʥʦ ʚʳʯʠʩʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʠ ʫʩʣʦʚʥʫʶ 

ʚʝʨʦʷʪʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʧʨʠ ʢʘʞʜʦʤ ʟʥʘʯʝʥʠʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺʳʯʠʩʣʝʥʠʷ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ, 

ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ, ʯʪʦʙʳ ʪʝʤ ʩʘʤʳʤ ʦʙʫʯʘʪʴ ʤʦʜʝʣʴ. 
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ɼʘʣʴʥʝʡʰʝʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʙʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʠ ʠʩʧʦʣʴʟʫʷ ʪʝʦʨʝʤʫ 

ɹʘʡʝʩʘ.  

5.  K-ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ (KNN)  

ʄʦʜʝʣʴ KNN (K-nearest neighbors) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ. 

ʇʨʝʜʩʢʘʟʘʥʠʝ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʫʪʸʤ ʧʦʠʩʢʘ K ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ ʠ ʚʳʯʠʩʣʝʥʠʷ ʚʳʭʦʜʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʜʣʷ ʵʪʠʭ K ʦʙʲʝʢʪʦʚ. ʉʭʦʜʩʪʚʘ ʤʦʞʥʦ ʥʘʡʪʠ ʨʘʟʥʳʤʠ ʧʫʪʷʤʠ ʛʣʘʚʥʦʝ ʦʙʲʝʜʠʥʠʪʴ ʛʨʫʧʧʫ 

ʧʦʭʦʞʠʭ ʦʙʲʝʢʪʦʚ. ɺʝʩʦʤʳʡ ʥʝʜʦʩʪʘʪʦʢ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ ʤʦʜʝʣʠ, ʥʘʛʨʫʞʘʷ ʝʸ, ʥʦ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʜʘʚʘʷ ʨʝʟʫʣʴʪʘʪ.  

6 .  ʉʝʪʠ ʚʝʢʪʦʨʥʦʛʦ ʢʚʘʥʪʦʚʘʥʠʷ (LVQ)  

LVQ ʚ ʦʪʣʠʯʠʝ ʦʪ KNN ʥʝ ʭʨʘʥʠʪ ʚʩʝ ʜʘʥʥʳʝ ʚ ʤʦʜʝʣʠ, ʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʢʦʜʦʚʳʭ 

ʚʝʢʪʦʨʦʚ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʚʝʢʪʦʨʘʤ, ʚʳʙʨʘʥʥʳʤ ʩʣʫʯʘʡʥʦ ʚ ʥʘʯʘʣʝ, ʤʦʜʝʣʴ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʦʧʠʩʳʚʘʝʪ 

ʩʪʨʫʢʪʫʨʫ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤ ʠʱʝʪ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʥʦʚʳʡ ʢʦʜʦʚʳʡ ʚʝʢʪʦʨ, 

ʚʳʯʠʩʣʷʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʘʞʜʳʤ ʚʝʢʪʦʨʦʤ ʠ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ.   

7. ʄʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (SVM)  

ʄʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ, ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ ʚʠʜʝ ʛʠʧʝʨʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ 

ʨʘʟʜʝʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ SVM ʘʣʛʦʨʠʪʤ ʠʱʝʪ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʣʫʯʰʝ ʨʘʟʜʝʣʷʪʴ ʢʣʘʩʩʳ ʛʠʧʝʨʧʣʦʩʢʦʩʪʴʶ. ʅʘʭʦʞʜʝʥʠʝ ʥʘʠʙʦʣʴʰʝʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 

ʛʠʧʝʨʧʣʦʩʢʦʩʪʴʶ ʠ ʙʣʠʞʘʡʰʠʤʠ ʪʦʯʢʘʤʠ -  ɻ ʪʦ ʢʣʶʯʝʚʘʷ ʟʘʜʘʯʘ ʥʘʭʦʞʜʝʥʠʷ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ.   

8 . ɸʥʩʘʤʙʣʝʚʳʝ ʘʣʛʦʨʠʪʤʳ   

ʉʨʝʜʠ ʘʣʛʦʨʠʪʤʦʚ ʄʆ ʩʫʱʝʩʪʚʫʝʪ ʛʨʫʧʧʘ ʘʥʩʘʤʙʣʝʚʳʭ ʘʣʛʦʨʠʪʤʦʚ. ʀʭ ʦʪʣʠʯʠʝ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ 

ʩʥʘʯʘʣʘ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʳʙʦʨʢʠ, ʟʘʪʝʤ ʘʣʛʦʨʠʪʤ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʙʦʪʘʝʪ ʩ ʢʘʞʜʦʡ ʚʳʙʦʨʢʦʡ. ʀʟ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʳʯʠʩʣʷʝʪʩʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʦʡ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʠʤʝʝʪ ʭʦʨʦʰʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʪʦʯʥʦʩʪʠ. ʂ ʪʘʢʠʤ ʘʣʛʦʨʠʪʤʘʤ ʦʪʥʦʩʷʪʩʷ ʩʣʫʯʘʡʥʳʝ ʜʝʨʝʚʴʷ, ʙʵʛʛʠʥʛ ʠ ʩʝʤʝʡʩʪʚʦ ʙʫʩʪʠʥʛ 

ʘʣʛʦʨʠʪʤʦʚ.   

9. ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ.  

ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʅʉ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʦʝ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ʦʪ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʝʸ 

ʨʘʙʦʪʫ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʦʩʪʦʷʪ ʠʟ ʩʣʦʸʚ, ʩʣʦʠ ʩʦʩʪʦʷʪ ʠʟ ʫʟʣʦʚ-ʥʝʡʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʘʢʪʠʚʘʮʠʠ. ʋʟʣʳ ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʩʣʦʷ ʩʚʷʟʳʚʘʶʪʩʷ ʩʦ ʩʢʨʳʪʳʤʠ ʩʣʦʷʤʠ ʠʣʠ ʩʣʦʝʤ. 

ʌʫʥʢʮʠʷ ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʥʘʡʪʠ ʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʳʡ ʚʘʨʠʘʥʪ ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʠ, ʚʟʚʝʩʠʚ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ, 

ʧʝʨʝʜʘʪʴ ʝʛʦ ʚ ʩʣʝʜʫʶʱʠʡ ʩʣʦʡ. ʇʦ ʠʪʦʛʫ ʚʩʝ ʥʝʡʨʦʥʳ ʠʟ ʧʦʩʣʝʜʥʝʛʦ ʩʢʨʳʪʦʛʦ ʩʣʦʷ ʩʚʷʟʳʚʘʶʪʩʷ ʩ 

ʚʳʭʦʜʥʳʤ ʩʣʦʝʤ [1]. 

ɿʘʱʠʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ  

ɻʦʚʦʨʷ ʦ ʨʝʘʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʘʭ ʟʘʱʠʪʳ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʄʆ, ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʝʣʠʩʴ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʅʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʙʦʪʫ 

ñʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʤʝʪʦʜʘʭ ʙʦʨʴʙʳ ʩ ʂʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʷʤʠò ʦʪ ʘʚʪʦʨʘ ʉʝʣʴʤʳ ɼʠʣʝʢ [2]. ɺ 

ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʛʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʪʦʪʠʧʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʥʘʯʠʥʘʷ ʩ 2003 ʛʦʜʘ. ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ, ʢʘʢ ʧʨʦʛʨʘʤʤʳ ʩ 

ʥʝʡʨʦʩʝʪʷʤʠ, ʪʘʢ ʠ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʘʥʩʘʤʙʣʝʚʳʝ ʘʣʛʦʨʠʪʤʳ, LVQ, SVM. 

ɸʪʘʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ɹʦʣʴʰʦʡ ʨʠʩʢ ʚʳʟʳʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʄʆ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ. ʊʘʢ ʢʘʢ 

ʩʣʘʞʝʥʥʳʝ ʠ ʙʳʩʪʨʳʝ ʜʝʡʩʪʚʠʷ ʘʣʛʦʨʠʪʤʘ ʥʘ ʘʪʘʢʫʶʱʝʡ ʩʪʦʨʦʥʝ, ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʥʝʧʦʧʨʘʚʠʤʳʡ ʚʨʝʜ ʜʘʞʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʱʠʱʝʥʥʳʤ ʩʠʩʪʝʤʘʤ. ʉʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ ʪʝʥʜʝʥʮʠʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʠʭ ʤʝʪʦʜʦʚ, 

ʠ ʙʦʣʴʰʝ 60% ʦʧʨʦʰʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʛʦʚʦʨʷʪ, ʯʪʦ ʥʝʜʘʚʥʠʝ ʘʪʘʢʠ ʥʘ ʠʭ ʩʠʩʪʝʤʳ ʙʳʣʠ ʩʦʚʝʨʰʝʥʳ ʧʨʠ 

ʧʦʤʦʱʠ ʄʆ. ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʭʘʢʝʨʫ ʤʦʞʝʪ ʧʦʤʦʯʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤ 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʄʆ, ʥʘʧʨʠʤʝʨ ʄʘlGAN, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʚʠʨʫʩ, ʢʦʪʦʨʳʡ ʚʧʦʣʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠ 

ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ, ʦʙʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʄʆ [3]. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʨʝʰʝʥʠʷ, ʧʦʤʦʛʘʶʱʠʝ ʩ 

ʧʝʨʝʙʦʨʦʤ ʧʘʨʦʣʝʡ ʠʣʠ ʩʠʥʪʝʟʠʨʫʶʱʠʝ ʛʦʣʦʩ ʜʣʷ ʘʪʘʢ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʝʤʧʳ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʧʨʝʚʳʰʘʶʪ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʜʨʫʛʠʭ 

ʦʪʨʘʩʣʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠʛʨʘʝʪ ʚ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚʘʞʥʫʶ ʨʦʣʴ, 

ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʤʦʛʘʝʪ ʝʤʫ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʝʛʦʜʥʷ ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʦʢʘʟʘʣʦʩʴ ʩʚʷʟʘʥʥʳʤ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʧʨʦʛʨʘʤʤ-ʚʠʨʫʩʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʢʦʤʧʴʶʪʝʨʘ, 

ʨʘʟʨʫʰʘʶʱʠʭ ʬʘʡʣʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʜʠʩʢʦʚ ʠ ʥʘʥʦʩʷʱʠʭ ʫʱʝʨʙ ʭʨʘʥʠʤʦʡ ʚ ʢʦʤʧʴʶʪʝʨʝ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʷʪʳʝ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʟʘʢʦʥʳ ʦ ʙʦʨʴʙʝ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ ʠ 

ʨʘʟʨʘʙʦʪʢʫ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʪ ʚʠʨʫʩʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʚʠʨʫʩʦʚ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ʕʪʦ ʪʨʝʙʫʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʟʥʘʥʠʡ ʦ ʧʨʠʨʦʜʝ 

ʚʠʨʫʩʦʚ, ʩʧʦʩʦʙʘʭ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʘʤʠ ʠ ʟʘʱʠʪʳ ʦʪ ʥʠʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʙʳ ʭʦʪʝʣʠ ʦʧʠʩʘʪʴ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʜʚʫʭ ʜʘʚʦʣʴʥʦ ʦʧʘʩʥʳʭ ʚʠʨʫʩʦʚ. 
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ANALYSIS OF THE ALGORITHM OF COMPUTER VIRUSES TROJAN-RANSOMWARE AND 
SLINGSHOT 
 

In the modern world, the pace of informatization of society exceeds the pace of development of all other industries. 

In this regard, the personal computer plays an important role in the life of a modern person, since he helps him in 

almost all areas of activity. Today, the massive use of personal computers has turned out to be associated with the 

emergence of self-replicating virus programs that interfere with the normal operation of the computer, destroy the 

file structure of disks and damage the information stored in the computer. Despite the laws against computer 

crimes adopted in many countries and the development of special software tools for protecting against viruses, 

the number of new software viruses is constantly growing. This requires a user of a personal computer to know 

about the nature of viruses, how to infect viruses and protect against them. In this regard, in this article we would 

like to describe the operation algorithm of two rather dangerous viruses. 

Keywords: Trojans, stealing passwords, Slingshot, virus, virus attacks. 
 

ʊʨʦʷʥʳ, ʢʨʘʜʫʱʠʝ ʧʘʨʦʣʠ 

ʆ ʜʘʥʥʦʡ ʘʪʘʢʝ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ ʙʣʘʛʦʜʘʨʷ ʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨʩʢʦʛʦ. ɺ ʩʚʦʝʤ ʩʦʦʙʱʝʥʠʠ ʦʥʠ 

ʫʢʘʟʘʣʠ, ʯʪʦ ʣʠʰʴ ʟʘ ʧʝʨʚʳʝ ʧʦʣʛʦʜʘ ʦʪ ʪʨʦʷʥʩʢʠʭ ʘʪʘʢ ʧʦʩʪʨʘʜʘʣʠ ʙʦʣʝʝ 100 ʪʳʩʷʯ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʦʣʴʢʦ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 
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Trojan-PSW ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʨʘʞʠ ʧʘʨʦʣʝʡ ʩ ʢʦʤʧʴʶʪʝʨʘ ʞʝʨʪʚʳ. ɿʘʪʝʤ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʡ ʚ ʪʝʣʝ ʟʣʦʚʨʝʜʘ.  

ʊʘʢ ʚʦʪ, Trojan-PWS ʜʝʘʢʪʠʚʠʨʫʝʪ ʦʧʮʠʶ ʚ Firefox, ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʣʷʝʪ ʙʨʘʫʟʝʨ ʚʳʜʘʚʘʪʴ ʟʘʧʨʦʩ 

ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʧʘʨʦʣʷ/ʣʦʛʠʥʘ ʧʨʠ ʟʘʭʦʜʝ ʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʩʘʡʪ. ʌʫʥʢʮʠʷ ʩʦʭʨʘʥʝʥʠʷ ʩʚʷʟʠ ʧʘʨʦʣʴ/ʣʦʛʠʥ 

ʚʢʣʶʯʝʥʘ ʚ Firefox ʧʦ ʫʤʦʣʯʘʥʠʶ, ʠ ʤʥʦʛʠʝ ʠʟ ʥʘʩ ʨʘʙʦʪʘʝʪ ʩ ʥʝʡ, ʨʘʜʫʷʩʴ, ʯʪʦ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʟʘʭʦʜʝ ʥʘ 

ʩʘʡʪʳ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʚʚʦʜʠʪʴ ʚʩʝ ʵʪʦ ʧʦ-ʥʦʚʦʡ. ʅʦ ʨʘʜʦʚʘʪʴʩʷ ʨʘʥʦ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ Trojan-PWS ʧʦʧʨʦʩʪʫ 

ʙʣʦʢʠʨʫʝʪ ʟʘʧʨʦʩ ʩʦʭʨʘʥʝʥʠʷ ʣʦʛʠʥʘ/ʧʘʨʦʣʷ, ʤʦʣʯʘ ʩʦʭʨʘʥʷʷ ʚʩʝ ʵʪʠ ʜʘʥʥʳʝ ʚ ʣʦʢʘʣʴʥʳʡ ʬʘʡʣ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʨʫʩ ʧʨʦʩʪʦ ʜʦʙʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʯʝʢ ʢʦʜʘ ʠ 

ʢʦʤʤʝʥʪʠʨʫʝʪ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʫʯʘʩʪʢʠ ʢʦʜʘ ʚ ʬʘʡʣʝ nsLoginManagerPrompter.js ʠʟ ʧʘʧʢʠ Firefox-ʘ. 

ɿʘʪʝʤ ʚʠʨʫʩ ʩʦʟʜʘʝʪ ʚ Windows ʥʦʚʫʶ ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ Maestro, ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ ʠʟ çProtected 

Storageè ʙʨʘʫʟʝʨʘ Internet Explorer, ʠʟ ʭʨʘʥʠʣʠʱʘ ʧʘʨʦʣʝʡ ʙʨʘʫʟʝʨʘ Firefox, ʠ ʧʳʪʘʝʪʩʷ ʦʪʦʩʣʘʪʴ ʚʩʝ 

ʫʢʨʘʜʝʥʥʳʝ ʜʘʥʥʳʝ ʭʘʢʝʨʫ, ʩʦʟʜʘʚʰʝʤʫ ʚʠʨʫʩ. ʇʨʘʚʜʘ, ʜʦʤʝʥ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ, ʫʞʝ ʟʘʢʨʳʪ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʥʫʪʨʠ ʚʠʨʫʩʘ ʤʦʞʥʦ ʥʘʡʪʠ ʠ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ 

ʦʙ ʘʚʪʦʨʝ ʵʪʦʛʦ ʇʆ ð ʝʩʪʴ ʩʩʳʣʢʘ ʥʘ ʝʛʦ ʩʪʨʘʥʠʮʫ ʚ Facebook ʠ ʝʩʪʴ ʝʛʦ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ. 

ʂʘʢ ʦʢʘʟʘʣʦʩʴ, ʘʚʪʦʨ ð ʠʨʘʥʝʮ, ʢʦʪʦʨʳʡ ʨʝʰʠʣ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʦʪʣʠʯʠʪʴʩʷ. ɺ ʝʛʦ ʫʯʝʪʥʦʡ 

ʟʘʧʠʩʠ ʥʘ Facebook ʝʩʪʴ ʪʘʢ ʞʝ ʠ ʙʝʩʧʣʘʪʥʳʡ ʢʝʡʣʦʛʛʝʨ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʆʉ Windows. 

ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ ʵʢʩʧʝʨʪʳ, ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʚʠʨʫʩʘ ʥʝ ʪʘʢ ʩʣʦʞʥʦ ð ʥʫʞʥʦ ʧʨʦʩʪʦ ʟʘʥʦʚʦ ʫʩʪʘʥʦʚʠʪʴ 

Firefox. ʇʦʥʷʪʥʦ, ʯʪʦ ʧʝʨʝʜ ʵʪʠʤ ʥʫʞʥʦ ʦʙʝʟʚʨʝʜʠʪʴ ʩʘʤ ʚʠʨʫʩ, ʩʧʝʮʠʘʣʠʩʪʳ ʠʟ Webroot ʧʨʝʜʣʘʛʘʶʪ ʜʣʷ 

ʵʪʦʛʦ ʩʦʙʩʪʚʝʥʥʦʝ ʘʥʪʠʚʠʨʫʩʥʦʝ ʇʆ. 

ʂʨʦʤʝ ʪʦʛʦ ʦʥʠ ʨʝʢʦʤʝʥʜʫʶʪ ʦʪʢʣʶʯʘʪʴ ʬʫʥʢʮʠʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʣʦʛʠʥʘ/ʧʘʨʦʣʷ ʚ 

Firefox. 

ʊʨʦʷʥʳ ʪʘʢʦʛʦ ʪʠʧʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʢʨʘʞʫ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʟ ʠʭ ʙʨʘʫʟʝʨʦʚ. ʆʥʠ ʤʦʛʫʪ 

ʧʦʣʫʯʘʪʴ ʪʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ ʣʦʛʠʥʳ ʠ ʧʘʨʦʣʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʘʢʢʘʫʥʪʦʚ,  ʜʘʥʥʳʝ ʧʣʘʪʝʞʥʳʭ ʢʘʨʪʦʯʝʢ 

ʠ ʧʨʦʯʠʝ ʜʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʘʚʪʦʟʘʧʦʣʥʝʥʠʷ ʧʦʣʝʡ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʪʨʦʷʥʦʚ ʩʧʦʩʦʙʥʳ ʚʦʨʦʚʘʪʴ ʜʘʥʥʳʝ cookie. ɺ ʥʠʭ ʥʘʭʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʚʥʝʩʝʥʥʘʷ ʙʨʘʫʟʝʨʦʚ ʜʣʷ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʪʳ. ʊʘʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʯʘʩʪʦ ʩʪʘʥʦʚʷʪʩʷ ʣʦʛʠʥʳ ʠ 

ʧʘʨʦʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ ʨʘʟʣʠʯʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʨʫʛʠʝ ʚʠʨʫʩʳ ʠ ʚʦʚʩʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʚʦʨʦʚʘʪʴ ʬʘʡʣʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʥʦʩʠʪʝʣʝ. 

ɼʘʥʥʳʡ ʪʨʦʷʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥ ʥʘʜ ʤʥʦʞʝʩʪʚʦʤ ʜʨʫʛʠʭ: ʦʥ ʩʦʦʙʱʘʝʪ ʦʙ uin ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʚʦʨʫʝʪ 

ʧʘʨʦʣʠ ʢ ʥʠʤ. ʊʘʢʞʝ ʦʥ ʢʨʘʜʝʪ ʟʘʢʝʰʠʨʦʚʘʥʥʳʝ ʧʘʨʦʣʠ ʦʪ ɼʘʡʣʝʨa. ɺʝʩ ʩʝʨʚʝʨʘ 21 ʢʠʣʦʙʘʡʪ. ɺʦʟʤʦʞʥʦ 

ʩʢʣʝʠʚʘʥʠʝ ʪʨʦʷʥʘ ʩ ʬʘʡʣʦʤ. ʋ ʪʨʦʷʥʘ ʪʘʢʞʝ ʝʩʪʴ ʦʜʥʘ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʘʷ ʬʫʥʢʮʠʷ: ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʫʩʪʠʣ ʪʨʦʷʥ ʧʨʠʢʨʝʧʣʸʥʥʳʡ ʢ ʬʘʡʣʫ, ʵʪʦʪ ʪʨʦʷʥ ʫʜʘʣʷʝʪʩʷ ʠʟ ʬʘʡʣʘ - ʪʘʢʦʛʦ ʥʝʪ ʥʠ ʫ ʢʦʛʦ. 

ʍʦʪʷ ʢʦʥʝʯʥʦ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ, ʯʪʦʙʳ ʥʝ ʫʜʘʣʷʣʩʷ. 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 
ʊʨʦʷʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ mvk.exe ʥʝ ʧʦʧʘʜʘʝʪ ʥʘ ʢʦʤʧʴʶʪʝʨ ʙʝʟ ʚʝʜʦʤʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʘʢ ʵʪʦ ʙʳʚʘʝʪ 

ʩ ʜʨʫʛʠʤʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʘʤ ʩʢʘʯʠʚʘʝʪ ʠ ʟʘʧʫʩʢʘʝʪ ʝʛʦ ʪ.ʢ. ʜʫʤʘʝʪ, ʯʪʦ ʵʪʦ ʜʨʫʛʘʷ.  

ʏʪʦ ʪʚʦʨʠʪ ʚ ʩʠʩʪʝʤʝ ʠʣʠ ʜʝʩʪʨʫʢʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ɸ ʪʝʧʝʨʴ ʢʦʥʢʨʝʪʥʝʝ... ʌʘʡʣʳ: 

%WinDir%\activate.exe 

%System%\loio.jho 

%TMP%\2.tmp 

%TMP%\3.tmp 

%TMP%\4.tmp 

%StartDir%\Quick Office.lnk 

 

ʀ ʨʝʝʩʪʨ: 

ɺʝʪʢʘ - HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\Windows 

NT\CurrentVersion\Winlogon\, ʧʘʨʘʤʝʪʨ - Shell, ʝʛʦ ʟʥʘʯʝʥʠʝ - Explorer.exe rundll32.exe loio.jho soalsv. ɸ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʩʪʦ - Explorer.exe. 

ʂʘʢ ʣʝʯʠʪʴ 

ɿʘʛʨʫʟʠʪʴʩʷ ʚ ʙʝʟʦʧʘʩʥʦʤ ʨʝʞʠʤʝ (ʞʘʪʴ F8 ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ). ʆʪʢʨʳʪʴ ʜʠʩʧʝʪʯʝʨ 

ʟʘʜʘʯ ʠ "ʫʙʠʪʴ" ʧʨʦʮʝʩʩ "activate.exe", ʝʩʣʠ ʪʘʢʦʚʦʡ ʠʤʝʝʪʩʷ. ʇʦʪʦʤ ʫʜʘʣʠʪʴ ʬʘʡʣʳ 

C:\Windows\activate.exe ʠ C:\Windows\System32\loio.jho, ʫʜʘʣʠʪʴ ʷʨʣʳʢ ʠʟ ʧʘʧʢʠ ɸʚʪʦʟʘʛʨʫʟʢʘ (ʇʫʩʢ -> 

ʇʨʦʛʨʘʤʤʳ -> ɸʚʪʦʟʘʛʨʫʟʢʘ) ʠ ʫʜʘʣʠʪʴ ʚʩʝ ʬʘʡʣʳ ʠʟ ʚʨʝʤʝʥʥʦʡ ʧʘʧʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʦʙʳʯʥʦ C:\Documents 

and Settings\ʀʄʗ_ʇʆʃʔɿʆɺɸʊɽʃʗ\Local Settings\Temp). ʆʪʢʨʳʪʴ ʨʝʜʘʢʪʦʨ ʨʝʝʩʪʨʘ (ʇʫʩʢ -> 

ɺʳʧʦʣʥʠʪʴ..., ʚʚʝʩʪʠ regedit ʠ ʥʘʞʘʪʴ ʆʂ), ʧʝʨʝʡʪʠ ʚ ʚʝʪʢʫ 

HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\Windows NT\CurrentVersion\Winlogon\, ʥʘʡʪʠ 

ʧʘʨʘʤʝʪʨ Shell, ʜʚʘʞʜʳ ʱʝʣʢʥʫʪʴ ʧʦ ʥʝʤʫ ʤʳʰʢʦʡ ʠ ʟʘʤʝʥʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʘ "Explorer.exe" (ʙʝʟ 

ʢʘʚʳʯʝʢ). ʊ.ʞ. ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʚ ʧʘʧʢʫ C:\Windows\System32\Drivers\etc\, ʦʪʢʨʳʪʴ ʬʘʡʣ hosts ʚ ʙʣʦʢʥʦʪʝ ʠ 

ʫʜʘʣʠʪʴ ʠʟ ʥʝʛʦ ʚʩʝ ʩʪʨʦʢʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ "127.0.0.1 localhost". 
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Slingshot 

ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ Kaspersky Security Analyst Summit (SAS) ʵʢʩʧʝʨʪʳ çʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨʩʢʦʛʦè 

ʨʘʩʩʢʘʟʘʣʠ ʦ ʠʟʦʱʨʝʥʥʦʡ ʰʧʠʦʥʩʢʦʡ ʢʘʤʧʘʥʠʠ Slingshot. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʧʨʝʩʪʫʧʥʠʢʠ ʘʪʘʢʦʚʘʣʠ ʞʝʨʪʚ 

ʚʝʩʴʤʘ ʥʝʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ ð ʯʝʨʝʟ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʝ ʨʦʫʪʝʨʳ ʢʦʤʧʘʥʠʠ MikroTik. 

ʕʢʩʧʝʨʪʳ ʨʘʩʩʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘ ʰʝʩʪʴ ʣʝʪ ʦʪ Slingshot ʧʦʩʪʨʘʜʘʣʠ ʦʢʦʣʦ 100 ʯʘʩʪʥʳʭ ʣʠʮ, ʥʦ ʪʘʢʞʝ 

ʘʪʘʢʘʤ ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟ ʩʪʨʘʥ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ɸʬʨʠʢʠ. 

 
ʈʠʩ.1. ɻʝʦʛʨʘʬʠʷ ʘʪʘʢʠ. 

 

ɺʨʝʜʦʥʦʩ ʩʧʦʩʦʙʝʥ ʩʦʙʠʨʘʪʴ ʩʢʨʠʥʰʦʪʳ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʪʠ ʠ USB-ʧʦʜʢʣʶʯʝʥʠʷʭ, 

ʧʝʨʝʭʚʘʪʳʚʘʪʴ ʧʘʨʦʣʠ ʠ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨʝ ʦʙʤʝʥʘ, ʦʪʩʣʝʞʠʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ ʮʝʣʴʶ Slingshot, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʰʧʠʦʥʘʞ. 

ʊʦʯʥʦ ʥʝ ʠʟʚʝʩʪʥʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ Slingshot ʟʘʨʘʟʠʣ ʩʚʦʠ ʧʝʨʚʳʝ ʮʝʣʠ, ʦʜʥʘʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʟʜʘʪʝʣʠ 

ʚʠʨʫʩʘ ʚʥʝʜʨʠʣʠ ʚʨʝʜʦʥʦʩʥʳʡ ʢʦʜ ʚ ʨʦʫʪʝʨʳ ʣʘʪʚʠʡʩʢʦʡ ʢʦʤʧʘʥʠʠ MikroTik. ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʩʨʝʜʩʪʚʦ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ Winbox ʜʣʷ ʟʘʛʨʫʟʢʠ DLL-ʬʘʡʣʦʚ ʚ ʧʘʤʷʪʴ ʢʦʤʧʴʶʪʝʨʘ. ʍʘʢʝʨʳ ʧʦʤʝʩʪʠʣʠ 

ʙʠʙʣʠʦʪʝʢʫ ipv4.dll ʥʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʥʘʯʘʣʘ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ ʧʘʤʷʪʴ. ʇʦʩʣʝ ʚʳʛʨʫʟʢʠ ʬʘʡʣ 

ʩʢʘʯʠʚʘʣ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʠʨʫʩʘ. 

ɺʝʢʪʦʨ ʘʪʘʢʠ 

ʅʘʯʘʣʴʥʳʡ ʚʝʢʪʦʨ ʘʪʘʢʠ ʙʳʣ ʥʝʦʙʳʯʝʥ ʪʝʤ, ʯʪʦ ʤʥʦʛʠʭ ʞʝʨʪʚ ʧʨʝʩʪʫʧʥʠʢʠ ʘʪʘʢʦʚʘʣʠ ʯʝʨʝʟ 

ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʝ ʨʦʫʪʝʨʳ ʬʠʨʤʳ MikroTik. ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʨʦʫʪʝʨʘʤʠ ʚ ʭʦʜʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʛʨʫʞʘʝʪ ʠ ʠʩʧʦʣʥʷʝʪ ʥʝʩʢʦʣʴʢʦ DLL-ʬʘʡʣʦʚ. ʂʠʙʝʨʧʨʝʩʪʫʧʥʠʢʠ ʥʘʰʣʠ ʩʧʦʩʦʙ 

ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʜʦʙʘʚʠʚ ʩʚʦʡ ʚʨʝʜʦʥʦʩʥʳʡ DLL. ɸ ʦʥ ʧʦʜʛʨʫʞʘʣ ʮʝʣʳʡ ʙʫʢʝʪ 

ʚʨʝʜʦʥʦʩʥʳʭ ʬʘʡʣʦʚ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʭʨʘʥʠʣʠʩʴ ʚ ʨʦʫʪʝʨʝ. 

ʉʨʘʟʫ ʭʦʪʠʤ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʝʮʠʘʣʠʩʪʳ MikroTik ʫʞʝ ʫʩʪʨʘʥʠʣʠ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʦ ʵʢʩʧʝʨʪʳ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʦʨʛʘʥʠʟʘʪʦʨʳ ʢʘʤʧʘʥʠʠ Slingshot ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʨʦʫʪʝʨʘʤʠ MikroTik ð ʥʝ 

ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ɽʱʝ ʦʜʠʥ ʠʥʪʝʨʝʩʥʳʡ ʘʩʧʝʢʪ Slingshot ð ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ, ʢʦʪʦʨʳʤ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ 

ʜʦʙʠʣʠʩʴ ʟʘʧʫʩʢʘ ʟʣʦʚʨʝʜʘ ʚ ʨʝʞʠʤʝ ʷʜʨʘ. ʂʘʟʘʣʦʩʴ ʙʳ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʦʙʥʦʚʣʝʥʥʳʭ ʜʦ ʘʢʪʫʘʣʴʥʳʭ ʚʝʨʩʠʡ, ʪʘʢʦʡ ʩʮʝʥʘʨʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʝʥ. ʆʜʥʘʢʦ ʜʘʥʥʘʷ 

ʚʨʝʜʦʥʦʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʱʝʪ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦʜʧʠʩʘʥʥʳʝ ʜʨʘʡʚʝʨʳ ʩ ʫʷʟʚʠʤʦʩʪʷʤʠ ʠ ʚʳʧʦʣʥʷʝʪ ʩʚʦʡ ʢʦʜ 

ʯʝʨʝʟ ʥʠʭ. 

ʂʦʤʧʦʥʝʥʪʳ ʚʠʨʫʩʘ 
ʉʘʤʘ ʧʨʦʛʨʘʤʤʘ Slingshot ð ʵʪʦ ʟʘʛʨʫʟʯʠʢ, ʢʦʪʦʨʳʡ ʟʘʤʝʥʷʝʪ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʥʫʶ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʙʠʙʣʠʦʪʝʢʫ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʞʝʨʪʚʳ. Slingshot ʚʩʪʨʘʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʝʤʫ ʤʦʜʫʣʠ ʚ DLL, 

ʩʞʠʤʘʷ ʯʘʩʪʴ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʬʘʡʣʘ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʨʘʟʤʝʨ ʥʝʠʟʤʝʥʥʳʤ. ɿʘʪʝʤ ʦʥ ʤʝʥʷʝʪ ʪʦʯʢʫ ʚʭʦʜʘ, 

çʧʝʨʝʢʣʶʯʘʷè ʫʢʘʟʘʪʝʣʴ ʥʘ ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʛʨʫʟʯʠʢ, ʠ ʚʳʯʠʩʣʷʝʪ ʥʦʚʫʶ ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ DLL. ʇʨʠ 

ʵʪʦʤ ʧʦʩʣʝ ʩʢʘʯʠʚʘʥʠʷ ʚʨʝʜʦʥʦʩʥʳʭ ʤʦʜʫʣʝʡ, ʟʘʛʨʫʟʯʠʢ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʦʨʠʛʠʥʘʣʴʥʳʡ ʢʦʜ ʩʠʩʪʝʤʥʦʛʦ 

DLL-ʬʘʡʣʘ ʚ ʧʘʤʷʪʠ.  

Slingshot ʟʘʛʨʫʞʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʦ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʠ ʩʘʤʳʤʠ 

ʢʨʫʧʥʳʤʠ ʤʦʜʫʣʷʤʠ ʷʚʣʷʶʪʩʷ Cahnadr ʠ GollumApp. ʆʥʠ ʩʚʷʟʘʥʳ ʠ ʧʦʤʦʛʘʶʪ ʜʨʫʛ ʜʨʫʛʫ ʩ ʧʦʠʩʢʦʤ ʠ 

ʩʙʦʨʦʤ ʠʥʬʦʨʤʘʮʠʠ. 

 

Canhadr ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʝʪʴʶ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʠ ʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʚʨʝʜʦʥʦʩʥʳʡ ʢʦʜ, ʥʝ 

ʥʘʨʫʰʘʷ ʨʘʙʦʪʳ ʚʩʝʡ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝ ʚʳʟʳʚʘʷ çʩʠʥʠʡ ʵʢʨʘʥ ʩʤʝʨʪʠè. ʆʥ ʥʘʧʠʩʘʥ ʥʘ C ʠ ʩʧʦʩʦʙʝʥ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʞʸʩʪʢʦʤʫ ʜʠʩʢʫ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʩʠʩʪʝʤʝ 
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ʦʛʨʘʥʠʯʝʥʠʷ. ʊʘʢʞʝ ʦʥ ʦʪʚʝʯʘʝʪ ʟʘ ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʦʢʨʳʪʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʠʨʫʩʘ ʦʪ ʩʠʩʪʝʤ 

ʘʥʘʣʠʟʘ. 

ʅʘʧʨʠʤʝʨ, ʦʥ ʠʩʧʦʣʴʟʫʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʤʘʩʢʠʨʫʶʪ ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ. ɺʩʝ 

ʢʦʤʧʦʥʝʥʪʳ ʚʠʨʫʩʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʧʫʣʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʣʠʯʘʪʴ ʠʭ ʦʪ ʜʨʫʛʠʭ, çʙʝʟʚʨʝʜʥʳʭè 

ʟʘʧʨʦʩʦʚ. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʘʢʝʪʘʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʚ ʩʝʪʠ, ʧʦʧʘʜʘʝʪ ʚ NET_BUFFER_LIST. ɽʩʣʠ ʚ ʩʧʠʩʢʝ 

ʧʦ̫ʚʣʷʝʪʩʷ ʢʦʤʘʥʜʘ ʠʟ çʚʨʝʜʦʥʦʩʥʦʛʦ ʧʫʣʘè, ʪʦ Cahnadr ʫʜʘʣʷʝʪ ʝʸ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʱʘʷ ʦʪʧʨʘʚʢʫ 

ʩʦʦʙʱʝʥʠʷ ʦʙ ʫʩʧʝʰʥʦʤ ʚʳʧʦʣʥʝʥʠʠ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʦʜʫʣʷ GollumApp. ʆʥ ʩʦʜʝʨʞʠʪ  ʧʨʠʤʝʨʥʦ 1,5 ʪʳʩ. ʬʫʥʢʮʠʡ ʠ ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʬʘʡʣ 

services.exe. ʉʣʫʞʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʨʝʜʘ ʠ ʨʘʙʦʪʘʝʪ ʥʘʧʨʷʤʫʶ ʩ ʩʠʩʪʝʤʥʳʤʠ ʩʝʨʚʠʩʘʤʠ: ʩʦʙʠʨʘʝʪ 

ʜʘʥʥʳʝ ʦ ʩʝʪʠ (ʪʘʙʣʠʮʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʢʩʠ, ʥʘʩʪʨʦʡʢʠ AutoConfigUrl), ʚʦʨʫʝʪ ʧʘʨʦʣʠ, 

ʩʦʭʨʘʥʝʥʥʳʝ ʚ Mozilla ʠ IE, çʟʘʧʠʩʳʚʘʝʪè ʚʩʝ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰ ʥʘ ʢʣʘʚʠʘʪʫʨʝ, ʟʘʧʫʩʢʘʝʪ ʥʦʚʳʝ ʧʨʦʮʝʩʩʳ ʩ 

ʩʠʩʪʝʤʥʳʤʠ ʧʨʘʚʘʤʠ ʠ ʫʧʨʘʚʣʷʝʪ I/O-ʟʘʧʨʦʩʘʤʠ EFS. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʚʠʨʫʩ ʜʝʡʩʪʚʫʝʪ ʩ 2012 ʛʦʜʘ, ʥʦ ʦ ʥʝʤ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, 

ʧʦʩʢʦʣʴʢʫ Slingshot ʠʩʧʦʣʴʟʫʝʪ ʥʘʙʦʨ ʪʝʭʥʠʢ ʜʣʷ ʩʦʢʨʳʪʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ð ʵʪʦ ʩʠʩʪʝʤʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʪʠʚʠʨʫʩʥʦʛʦ ʇʆ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʫʩʣʦʞʥʝʥʠʷ ʘʥʘʣʠʟʘ ʠ ʰʠʬʨʦʚʘʥʠʝ. 

ʇʨʠ ʵʪʦʤ ʚʠʨʫʩ ʦʢʘʟʘʣʩʷ ʜʦʚʦʣʴʥʦ ʨʝʜʢʠʤ, ʯʪʦ ʪʘʢʞʝ ʟʘʪʨʫʜʥʠʣʦ ʦʙʥʘʨʫʞʝʥʠʝ: ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʧʦʨʷʜʢʘ 100 ʟʘʨʘʞʸʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʚ ɸʬʨʠʢʝ ʠ ʥʘ ɹʣʠʞʥʝʤ 

ɺʦʩʪʦʢʝ: ʵʪʦ ʂʝʥʠʷ, ʁʝʤʝʥ, ɸʬʛʘʥʠʩʪʘʥ, ʊʫʨʮʠʷ, ʀʨʘʢ, ʉʫʜʘʥ, ʀʦʨʜʘʥʠʷ ʠ ʜʨ. ɹʦʣʴʰʠʥʩʪʚʦʤ ʞʝʨʪʚ 

ʷʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʦʜʥʘʢʦ ʚ ʩʧʠʩʢʝ ʝʩʪʴ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ çʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨʩʢʦʛʦè ʦʪʤʝʯʘʶʪ, ʯʪʦ ʠʤ ʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʢʘʢʦʡ-ʣʠʙʦ ʩʚʷʟʠ ʩ ʨʘʥʝʝ 

ʠʟʚʝʩʪʥʳʤʠ APT. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʠʢʠ ʠ ʵʢʩʧʣʦʡʪʳ (ʥʘʧʨʠʤʝʨ, ʫʷʟʚʠʤʦʩʪʠ ʚ ʜʨʘʡʚʝʨʘʭ), 

ʠʩʧʦʣʴʟʫʝʤʳʝ Slingshot, ʙʳʣʠ ʟʘʤʝʯʝʥʳ ʚ ʪʘʢʦʤ ʚʨʝʜʦʥʦʩʥʦʤ ʇʆ, ʢʘʢ Turla, Grayfish ʠ White Lambert. 

ʕʢʩʧʝʨʪʳ ʛʦʚʦʨʷʪ, ʯʪʦ ʩʝʡʯʘʩ ʩʠʛʥʘʪʫʨʳ ʚʠʨʫʩʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ, ʘ MikroTik ʫʞʝ ʚʳʧʫʩʪʠʣʠ ʦʙʥʦʚʣʝʥʠʝ 

ʇʆ ʜʣʷ ʙʣʦʢʠʨʦʚʢʠ Slingshot. 

ɺʳʚʦʜ 

ɽʩʣʠ ʚʳ ʚʣʘʜʝʣʝʮ ʨʦʫʪʝʨʘ MikroTik ʠ ʧʦʣʴʟʫʝʪʝʩʴ ʫʧʨʘʚʣʷʶʱʠʤ ʇʆ WinBox, ʫʩʪʘʥʦʚʠʪʝ 

ʧʦʩʣʝʜʥʶʶ ʚʝʨʩʠʶ ʧʨʦʛʨʘʤʤʳ ʠ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʥʫʪʨʝʥʥʷʷ ʆʉ ʨʦʫʪʝʨʘ ʦʙʥʦʚʣʝʥʘ ʜʦ ʘʢʪʫʘʣʴʥʦʡ ʚʝʨʩʠʠ. 

ʆʜʥʘʢʦ ʠʤʝʡʪʝ ʚ ʚʠʜʫ, ʯʪʦ ʦʙʥʦʚʣʝʥʠʷ ʟʘʢʨʳʚʘʶʪ ʣʠʰʴ ʦʜʠʥ ʚʝʢʪʦʨ ʘʪʘʢʠ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʘʥʘʮʝʝʡ ʧʨʦʪʠʚ 

ʩʘʤʦʡ APT-ʫʛʨʦʟʳ. 

ʊʦʣʴʢʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʩʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʚʘʰʫ ʢʦʤʧʘʥʠʶ ʦʪ ʩʣʦʞʥʳʭ ʮʝʣʝʚʳʭ ʘʪʘʢ. ɺ 

ʢʘʯʝʩʪʚʝ ʝʜʠʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʧʣʘʪʬʦʨʤʫ Threat Management and Defense, 

ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʦʪ ʮʝʣʝʚʳʭ ʘʪʘʢ Kaspersky Anti Targeted Attack, ʨʝʰʝʥʠʝ Kaspersky 

Endpoint Detection and Response. 

Kaspersky Anti Targeted Attack ʥʘʭʦʜʠʪ ʘʥʦʤʘʣʠʠ ʚ ʩʝʪʝʚʦʤ ʪʨʘʬʠʢʝ, ʠʟʦʣʠʨʫʝʪ ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʩʣʝʞʠʚʘʝʪ ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ. Kaspersky Endpoint Detection and Response ʦʪʚʝʯʘʝʪ ʟʘ 

ʩʙʦʨ ʠ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ. ɸ ʥʘʰʠ ʵʢʩʧʝʨʪʳ ʤʦʛʫʪ ʦʙʫʯʠʪʴ ʧʝʨʩʦʥʘʣ ʚʘʰʝʛʦ 

ʮʝʥʪʨʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʧʦʤʦʯʴ ʨʘʟʦʙʨʘʪʴʩʷ 

ʩ ʦʩʦʙʦ ʩʣʦʞʥʳʤʠ ʠʥʮʠʜʝʥʪʘʤʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨʩʢʦʛʦ URL: https://www.kaspersky.ru. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

19.03.2020) 

2. ʉʘʡʪ SecureList URL: https://securelist.com. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 19.03.2020) 
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ʈʘʟʚʠʪʠʝ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT) ʧʨʦʠʩʭʦʜʠʪ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ. ʉʝʛʦʜʥʷ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʵʢʦʥʦʤʠʢʘ, ʪʨʘʥʩʧʦʨʪ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ 

ʠ ʪ.ʜ.  ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʝ ʩʝʨʚʠʩʦʚ IoT ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʝ ʘʥʦʤʘʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʚ IoT, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʩʪʘʪʠʩʪʠʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT), ʙʝʟʦʧʘʩʥʦʩʪʴ IoT, ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ IoT ʘʥʦʤʘʣʴʥʘʷ 

ʩʠʛʥʘʣʠʟʘʮʠʷ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ  
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OVERVEIW OF ALGORITHMS FOR DETECTING ABNORMAL SIGNALING IN IoT 
 
The development of the Internet of things (IoT) is happening at a high speed. Today this technology is used in 

many fields, such as industry, economy, transport, healthcare, etc. One of the tasks of ensuring the correct 

operation of IoT services is to ensure information security. This article is devoted to the study of machine learning 

algorithms aimed to detecting abnormal signaling in the IoT, which are implemented on the basis of classification, 

clustering and statistics methods. 
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ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʠʡ, ʨʝʰʝʥʠʝ 

ʢʦʪʦʨʦʡ ʩʚʦʜʠʪʩʷ ʢ ʦʙʥʘʨʫʞʝʥʠʶ ʦʪʢʣʦʥʝʥʠʡ ʚ ʪʨʘʬʠʢʝ. ɺʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʳʤ 

ʚʦʧʨʦʩʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʤʳʝ, ʥʦ ʨʝʜʢʠʝ ʩʦʙʳʪʠʷ, ʧʨʠʯʠʥʘʤʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʢʘʢ ʠ ʥʝʚʝʨʥʦ ʚʳʧʦʣʥʝʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʩʝʪʠ, ʪʘʢ ʠ ʧʦʧʳʪʢʠ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʚ ʩʠʛʥʘʣʴʥʦʤ ʪʨʘʬʠʢʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʘʭ ʢ ʦʙʥʘʨʫʞʝʥʠʶ ʩʝʪʝʚʳʭ ʘʥʦʤʘʣʠʡ. ʊʘʢʠʝ ʘʣʛʦʨʠʪʤʳ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʠ ʯʘʩʪʦ 

ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʥʦʤʘʣʠʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪʘ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʪʘʢʞʝ ʠʤʝʝʪ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠ ʚʳʚʦʜʠʪʩʷ ʦʜʥʠʤ ʠʟ ʜʚʫʭ ʩʧʦʩʦʙʦʚ: ʚ ʚʠʜʝ ʦʮʝʥʢʠ ʠʣʠ ʜʚʦʠʯʥʦʡ ʤʝʪʢʠ. ʄʝʪʦʜʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʥʘ ʦʩʥʦʚʝ ʙʘʣʣʦʚ ʧʨʠʩʚʘʠʚʘʶʪ ʙʘʣʣʳ ʘʥʦʤʘʣʠʠ ʢʘʞʜʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʜʘʥʥʳʭ. 

ɿʘʪʝʤ ʙʘʣʣʳ ʨʘʥʞʠʨʫʶʪʩʷ, ʧʦʩʣʝ ʯʝʛʦ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʪʠʢ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ: ʷʚʣʷʝʪʩʷ ʣʠ ʠʩʩʣʝʜʫʝʤʳʡ 

ʵʢʟʝʤʧʣʷʨ ʜʘʥʥʳʭ ʘʥʦʤʘʣʠʝʡ ʠʣʠ ʥʝʪ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʜʚʦʠʯʥʦʡ ʤʝʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʜʚʦʠʯʥʦʤ ʚʠʜʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʵʢʟʝʤʧʣʷʨ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʣʠʙʦ 

ʥʦʨʤʘʣʴʥʳʤ, ʣʠʙʦ ʘʥʦʤʘʣʴʥʳʤ. ʄʝʪʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʚʦʠʯʥʦʡ ʤʝʪʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʝʝ, 

ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʜʘʥʥʳʭ ʥʝ ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʣʠ ʠʤʝʪʴ ʦʮʝʥʢʫ ʘʥʦʤʘʣʠʠ. 

ʉʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʪʝʚʳʭ ʘʥʦʤʘʣʠʡ. ɺ [1] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʤʝʪʦʜʦʚ 

ʩʦʟʜʘʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʩ 

ʧʦʤʦʱʴʶ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʄʝʪʦʜ ʂʣʘʩʩʠʬʠʢʘʮʠʠ 
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʧʦʜʭʦʜʦʤ ʢ ʤʘʰʠʥʥʦʤʫ ʦʙʫʯʝʥʠʶ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʘʣʛʦʨʠʪʤʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʝʪʦʜʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 

ʢʣʘʩʩʳ. ɸʣʛʦʨʠʪʤ ʦʙʫʯʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʟʘʪʝʤ, ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʥʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ ʩʠʛʥʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʩʪʨʦʠʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʝʪʝʚʳʭ ʘʪʘʢ. ʕʪʘ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ ʘʪʘʢʫ, ʩ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ 

ʰʘʙʣʦʥʦʤ ʩʨʘʟʫ, ʦʜʥʘʢʦ, ʦʥʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʷʟʚʠʤʦʩʪʴ ʜʣʷ ʥʦʚʳʭ ʫʛʨʦʟ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʚ 

ʥʦʚʳʭ ʚʝʨʩʠʷʭ ʠ ʟʘʧʫʩʢʘʪʴʩʷ ʥʝʟʘʤʝʪʥʦ.  

ʄʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʩʥʦʚʘʥʳ ʥʘ ʥʦʨʤʘʣʴʥʦʤ ʧʨʦʬʠʣʝ ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʬʠʢʘ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ 

ʙʘʟʫ ʟʥʘʥʠʡ. ɽʩʣʠ ʜʝʡʩʪʚʠʷ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʙʘʟʦʚʦʛʦ ʧʨʦʬʠʣʷ, ʪʦ ʦʥʠ ʙʫʜʫʪ ʨʘʩʮʝʥʠʚʘʪʴʩʷ ʢʘʢ 

ʘʥʦʤʘʣʴʥʳʝ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʦʚʳʝ ʘʪʘʢʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʥʠ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʜʦʩʪʘʪʦʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʙʳʯʥʳʡ ʪʨʘʬʠʢ, ʥʝ 

ʚʢʣʶʯʝʥʥʳʡ ʚ ʙʘʟʫ ʟʥʘʥʠʡ, ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ ʘʪʘʢʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ 

ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʪʦʜʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʪʴ 

ʧʨʦʬʠʣʴ ʥʦʨʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʥʦʨʤʘʣʴʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʧʦʣʫʯʠʪʴ ʵʢʟʝʤʧʣʷʨʳ ʪʨʘʬʠʢʘ ʙʝʟ ʘʥʦʤʘʣʠʡ ʜʦʩʪʘʪʦʯʥʦ ʪʷʞʝʣʦ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʥʘʤʠʯʥʳʭ 

ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʝʪʷʭ ʢʨʘʡʥʝ ʩʣʦʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʦʨʤʘʣʴʥʳʡ ʧʨʦʬʠʣʴ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ɺʦʟʤʦʞʥʦʩʪʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʩʝʪʝʚʳʭ ʘʥʦʤʘʣʠʡ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ 

ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʨʝʯʠ, ʥʦ ʦʥʠ ʧʨʝʜʲʷʚʣʷʶʪ ʚʳʩʦʢʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɼʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʪʝʚʳʭ ʘʥʦʤʘʣʠʡ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʙʳʣʘ ʦʙʲʝʜʠʥʝʥʘ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʠ ʝʛʦ ʚʘʨʠʘʮʠʠ. ɺ [2] ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʨʝʧʣʠʢʘʪʦʨʘ (RNN) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʜʘʣʝʥʥʦʩʪʠ ʜʣʷ ʘʥʦʤʘʣʴʥʦʛʦ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ. ʕʪʦ ʤʥʦʛʦʩʣʦʡʥʦʝ 

ʚʦʩʧʨʠʷʪʠʝ ʩ ʧʨʷʤʦʡ ʩʚʷʟʴʶ ʩ ʪʨʝʤʷ ʩʢʨʳʪʳʤʠ ʩʣʦʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʤʝʞʜʫ ʚʭʦʜʥʳʤ ʠ ʚʳʭʦʜʥʳʤ 

ʩʣʦʷʤʠ. ɽʛʦ ʮʝʣʴ ï ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʰʘʙʣʦʥ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘ ʚʳʭʦʜʥʦʤ ʩʣʦʝ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʦʰʠʙʢʦʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʫʯʝʥʠʷ.  

ɺ [3] ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʚ ʢʦʪʦʨʦʡ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʪʝʚʳʭ ʘʪʘʢ. ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʥʝʧʨʝʨʳʚʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (t), ʛʜʝ -1 ʦʟʥʘʯʘʝʪ 

ʚʪʦʨʞʝʥʠʝ, ʘ 1 - ʙʝʟ ʘʪʘʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʬʦʨʤʠʨʫʶʪʩʷ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝʩʷ ʢʘʨʪʳ (SOM), ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʪʝʚʳʭ ʘʥʦʤʘʣʠʡ. SOM ʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʝʪʝʚʳʝ ʘʪʘʢʠ ʤʦʛʫʪ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʥʘʙʦʨʘʤʠ ʥʝʡʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʨʳʚʘʶʪ ʙʦʣʴʰʠʝ ʦʙʣʘʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʥʘ ʚʳʭʦʜʥʦʡ ʢʘʨʪʝ. ɺ [4] ʨʘʟʨʘʙʦʪʘʥʘ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩ ʧʨʷʤʦʡ ʩʚʷʟʴʶ, ʦʙʫʯʝʥʥʘʷ ʘʣʛʦʨʠʪʤʦʤ 

ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʜʘʥʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʚʦ ʚʨʝʤʷ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ 

ʆʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʘʚʠʣʘʭ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʘʣʛʦʨʠʪʤʘʭ ʦʙʫʯʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʩʦʩʪʦʠʪ ʠʟʫʯʝʥʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ 

ʠ ʚʩʝ, ʯʪʦ ʥʝ ʧʦʜʯʠʥʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʤʫ ʩʮʝʥʘʨʠʶ, ʩʯʠʪʘʝʪʩʷ ʘʥʦʤʘʣʴʥʳʤ. ʕʪʠ ʤʝʪʦʜʳ ʫʯʠʪʳʚʘʶʪ 

ʘʣʛʦʨʠʪʤʳ ʦʙʫʯʝʥʠʷ ʢʘʢ ʩ ʦʜʥʦʡ, ʪʘʢ ʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʦʜʥʦʡ ʤʝʪʢʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʥʘʙʦʨʘ ʧʨʠʤʝʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥ ʩ 

ʫʥʠʢʘʣʴʥʦʡ ʤʝʪʢʦʡ ʢʣʘʩʩʘ ʠʟ ʥʘʙʦʨʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʤʝʪʦʢ ʢʣʘʩʩʘ. ʆʜʥʘʢʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʤʝʪʢʘʤ ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʩ ʙʦʣʝʝ ʯʝʤ ʦʜʥʠʤ ʢʣʘʩʩʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʩʦʦʪʥʝʩʪʠ ʩ ʥʝʯʝʪʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʝʡ.  

ɹʘʡʝʩʦʚʩʢʘʷ ʩʝʪʴ 

ɹʘʡʝʩʦʚʩʢʘʷ ʩʝʪʴ ʩʦʩʪʦʠʪ ʠʟ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʘʮʠʢʣʠʯʝʩʢʦʛʦ ʛʨʘʬʘ ʠ ʤʥʦʞʝʩʪʚʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ. ɺʝʨʰʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʨʝʙʨʘ ï ʧʨʷʤʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʧʝʨʝʤʝʥʥʳʤʠ, ʘ ʤʥʦʞʝʩʪʚʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʣʦʢʘʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʜʣʷ 

ʢʘʞʜʦʛʦ ʫʟʣʘ. ɹʘʡʝʩʦʚʩʢʘʷ ʩʝʪʴ ʩʯʠʪʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʣʘʩʪʠ, 

ʩʦʜʝʨʞʘʱʝʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ʄʝʞʜʫ ʫʟʣʘʤʠ ʚ ʙʘʡʝʩʦʚʩʢʦʡ ʩʝʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʦʜʠʪʝʣʴʩʢʦ-ʜʦʯʝʨʥʠʝ 

ʦʪʥʦʰʝʥʠʷ. ʇʝʨʝʤʝʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʦʯʝʨʥʠʤʠ ʫʟʣʘʤʠ, ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʨʦʜʠʪʝʣʴʩʢʠʤʠ ʫʟʣʘʤʠ.  

ɺʳʷʚʣʝʥʠʝ ʘʥʦʤʘʣʠʡ ʚ ʵʪʦʤ ʘʣʛʦʨʠʪʤʝ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚʚʦʜʠʪʩʷ ʢʦʨʥʝʚʦʡ ʫʟʝʣ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʝʨʝʤʝʥʥʫʶ ʩ ʜʚʫʤʷ ʩʦʩʪʦʷʥʠʷʤʠ. ʆʜʠʥ ʝʛʦ ʜʦʯʝʨʥʠʡ ʫʟʝʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʟʘʭʚʘʪʘ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʘ ʚʪʦʨʦʡ ʧʦʜʚʝʜʝʥ ʢ ʢʦʨʥʝʚʦʤʫ ʫʟʣʫ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ 

ʦʪʣʠʯʘʪʴʩʷ, ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʯʠʪʘʶʪʩʷ ʥʝʥʦʨʤʘʣʴʥʳʤʠ.  

ɸʣʛʦʨʠʪʤ ʙʘʡʝʩʦʚʩʢʦʡ ʩʝʪʠ ʩʦʜʝʨʞʠʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʘʥʘʣʠʟʝ 

ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʙʳʪʠʡ: 

- ʄʦʜʝʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʮʝʥʢʫ ʥʦʨʤʘʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ, ʪʨʝʙʫʶʪ ʦʪ ʩʠʩʪʝʤʳ ʦʙʲʝʜʠʥʝʥʠʷ ʠʭ 

ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ; 
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- ʉʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʥʝ ʩʤʦʞʝʪ ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʙʦʪʘʪʴ ʧʦʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʥʝʩʪʘʥʜʘʨʪʥʳʤ, ʥʦ ʟʘʢʦʥʥʳʤ: ʫʚʝʣʠʯʝʥʠʝ ʟʘʛʨʫʟʢʠ ʎʇ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʧʘʤʷʪʠ ʠ ʪʜ.   

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʉʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʪʝʦʨʠʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ, ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʦʨʠʷ ʭʠ-ʢʚʘʜʨʘʪ ʚ [5]. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʵʪʦʛʦ ʧʦʜʭʦʜʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʢʘʢ ʙʦʣʴʰʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩʦʙʳʪʠʡ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʘʥʦʤʘʣʴʥʦʛʦ, ʠ 

ʚʪʦʨʞʝʥʠʷ. ʄʝʨʘ ʨʘʩʩʪʦʷʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʪʘʪʠʩʪʠʢʝ ʪʝʩʪʘ ʭʠ-ʢʚʘʜʨʘʪ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ὢ , 

ʛʜʝ X i ï ʥʘʙʣʶʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ i-ʡ ʧʝʨʝʤʝʥʥʦʡ, Ei ï ʦʞʠʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ i-ʡ ʧʝʨʝʤʝʥʥʦʡ, n ï ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʤʝʥʥʳʭ. X2 ʠʤʝʝʪ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʛʜʘ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʝʨʝʤʝʥʥʳʤʠ ʙʣʠʟʢʦ ʢ ʦʞʠʜʘʝʤʦʤʫ 

ʨʝʟʫʣʴʪʘʪʫ.  

ɺ [6] ʧʨʝʜʣʦʞʝʥ ʙʣʦʢ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ, 

ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʨʠʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʩʢʘʪʴ ʠʜʝʥʪʠʯʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʟʘʧʨʦʩʦʚ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʆʮʝʥʢʘ ʘʥʦʤʘʣʠʠ ʟʘʧʨʦʩʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

- ʪʠʧ ʟʘʧʨʦʩʘ; 

- ʜʣʠʥʘ ʟʘʧʨʦʩʘ; 

- ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʉʝʪʝʚʦʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʦʛ ʧʦʜʘʯʠ ʘʚʘʨʠʡʥʳʭ ʩʠʛʥʘʣʦʚ ʜʣʷ ʘʥʦʤʘʣʴʥʳʭ ʟʘʧʨʦʩʦʚ. 

ʆʮʝʥʢʘ ʘʥʦʤʘʣʠʠ ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ: 

 

ὃὛ πȟσẗὃὛ πȟσẗὃὛ πȟτẗὃὛ  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʠʤʝʝʪ ʙʦʣʴʰʠʡ ʚʝʩ, ʯʝʤ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʠʧʳ ʤʝʪʦʜʦʚ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʘʥʦʤʘʣʠʡ, ʢʦʪʦʨʳʝ ʦʙʩʫʞʜʘʶʪʩʷ ʜʘʣʝʝ. 

ʄʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ 

ɺ [7] ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʙʥʘʨʫʞʝʥʠʠ 

ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ. ɸʚʪʦʨʳ ʦʧʠʩʳʚʘʶʪ ʩʝʪʝʚʳʝ ʘʥʦʤʘʣʠʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

- ɸʥʦʤʘʣʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʙʦʷʤ ʚ ʩʝʪʠ ʠ ʧʨʦʙʣʝʤʘʤ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ; 

- ɸʥʦʤʘʣʠʠ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʩʣʝʜʩʪʚʠʠ DoS-ʘʪʘʢʠ. 

ɺ [7] ʙʘʟʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʫʥʢʮʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʩʝʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʜʘʯʠ ʘʚʘʨʠʡʥʳʭ ʩʠʛʥʘʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʥʦʤʘʣʴʥʳʤ 

ʧʨʠʟʥʘʢʘʤ. ʅʝʦʙʳʯʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʵʪʠʭ ʙʘʟʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʧʦʠʩʢʘ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʠʭ 

ʩʪʘʪʠʩʪʠʢʝ. ʊʝʩʪ ʛʠʧʦʪʝʟʳ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʙʱʝʤ ʦʪʥʦʰʝʥʠʠ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (GLR), ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʪʝʧʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʧʦ ʰʢʘʣʝ ʦʪ 0 ʜʦ 1. 

ɸʥʘʣʠʟʦʩʥʦʚʥʳʭʢʦʤʧʦʥʝʥʪʦʚ (PCA) 

ɺ [8] ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʘʥʘʣʠʟʘ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (PCA). PCA ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʥʝʡʥʳʝ ʢʦʤʙʠʥʘʮʠʠ p ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ (A1; A2;éAp) ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ; 

2. ʜʠʩʧʝʨʩʠʷʤʠ ʦʪʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʠʣʠ ʫʙʳʚʘʥʠʶ; 

3. ʦʙʱʘʷ ʜʠʩʧʝʨʩʠʷ ʨʘʚʥʘ ʜʠʩʧʝʨʩʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʂʨʘʪʢʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ PCA ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʫʩʪʴ A - ʤʘʪʨʠʮʘ 

ʜʘʥʥʳʭ ὲ ὴ  ʠʟ n ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʠʟ p ʧʝʨʝʤʝʥʥʳʭ (A1; A2;é Ap), ʘ S - ʢʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ 

ʚʳʙʦʨʢʠ ὴ ὴ ʜʣʷ A1; A2; ... Ap. ɽʩʣʠ (ɚ1, e1), ... (ɚp, ep) - ʧʘʨʳ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ï ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ 

ʤʘʪʨʠʮʳ S, i-ʡ ʛʣʘʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʚʠʜ: i =1,2,é, p ʠ 

‗ ‗ Ễ ‗ π 

.‗ ‗ Ễ ‗ π 

ʄʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ: 

- ʩʚʦʙʦʜʘ ʦʪ ʣʶʙʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ; 

- ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʥʦʩʪʠ ʜʘʥʥʳʭ ʙʝʟ ʧʦʪʝʨʠ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ;  

- ʤʠʥʠʤʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʠʡ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʄʝʪʦʜ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʘʣʛʦʨʠʪʤʘʤ ʦʙʫʯʝʥʠʷ. ɺ ʥʝʡ ʥʝ ʪʨʝʙʫʶʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʤʝʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʘʚʠʣ ʛʨʫʧʧʠʨʦʚʢʠ ʩʭʦʞʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥʥʳʭ. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʜʚʦʠʯʥʦʤ ʚʠʜʝ, ʯʪʦ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦ 
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ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʩʪʘʚʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʤʝʪʦʜʦʚ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʨʝʛʫʣʷʨʥʘʷ ʠ ʩʦʚʤʝʩʪʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʪʝʚʳʭ 

ʘʥʦʤʘʣʠʡ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʦʙʳʯʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʝʡ ʠ ʩʦʚʤʝʩʪʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʘʙʦʪʢʝ 

ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ. ʄʝʪʦʜʳ ʨʝʛʫʣʷʨʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʛʨʫʧʧʠʨʫʶʪ ʜʘʥʥʳʝ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʝ ʩʪʨʦʢʠ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʚʤʝʩʪʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʫʯʠʪʳʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʳ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʣʘʩʪʝʨʦʚ [9]. ʄʝʪʦʜ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ.  

- ʇʨʝʜʧʦʣʦʞʝʥʠʝ 1:ʉʦʟʜʘʥʠʝ ʢʣʘʩʪʝʨʘ ʥʦʨʤʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʣʶʙʳʝ ʧʦʩʣʝʜʫʶʱʠʝ 

ʥʦʚʳʝ ʜʘʥʥʳʝ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʢʣʘʩʪʝʨʘʤ, ʩʯʠʪʘʶʪʩʷ ʘʥʦʤʘʣʠʷʤʠ;  

- ʇʨʝʜʧʦʣʦʞʝʥʠʝ 2: ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ ʢʣʘʩʪʝʨʝ ʩʦʜʝʨʞʘʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʥʦʨʤʘʣʴʥʳʝ, ʠ 

ʘʥʦʤʘʣʴʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʜʘʥʥʳʭ, ʥʦʨʤʘʣʴʥʳʝ ʣʝʞʘʪ ʙʣʠʞʝ ʢ ʮʝʥʪʨʦʠʜʫ; 

ʇʦʩʪʦʷʥʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ  

ʇʦʜʭʦʜ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ[10] ʢ ʘʥʦʤʘʣʴʥʳʤ ʜʘʥʥʳʤ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪ. ɺ ʥʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʪʝʨʠʟʘʮʠʶ 

k-ʩʨʝʜʥʠʭ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʥʦʨʤʘʣʴʥʳʭ ʠ ʘʥʦʤʘʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ. ʂʘʢ ʪʦʣʴʢʦ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʜʦʩʪʠʛʥʫʪʘ, ʦʥʘ 

ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʜʦʧʫʱʝʥʠʡ: 

- ʕʢʟʝʤʧʣʷʨ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʥʦʨʤʘʣʴʥʳʡ, ʝʩʣʠ ʦʥ ʙʣʠʞʝ ʢ ʮʝʥʪʨʦʠʜʘʤ ʥʦʨʤʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʠ ʥʘʦʙʦʨʦʪ; 

- ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʢʟʝʤʧʣʷʨʦʤ ʠ ʮʝʥʪʨʦʠʜʦʤ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʦʨʦʛ (dmax), ʵʢʟʝʤʧʣʷʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʥʦʤʘʣʠʷ;  

- ʕʢʟʝʤʧʣʷʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʥʦʤʘʣʠʷ, ʝʩʣʠ ʦʥ ʙʣʠʞʝ ʢ ʘʥʦʤʘʣʴʥʦʤʫ ʮʝʥʪʨʦʠʜʫ ʢʣʘʩʪʝʨʦʚ ʠʣʠ 

ʝʩʣʠ ʝʛʦ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʮʝʥʪʨʦʠʜʘ ʥʦʨʤʘʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʨʦʛ. 

ʉʦʢʣʘʩʪʝʨʠʟʘʮʠʷ  

ʉʦʚʤʝʩʪʥʫʶ ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʤʦʞʥʦ ʧʨʦʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʢʘʢ 

ʩʪʨʦʢ, ʪʘʢ ʠ ʩʪʦʣʙʮʦʚ [11]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦʘʣʛʦʨʠʪʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʦʟʜʘʥʠʝ ʥʘʙʦʨʘ ʢʣʘʩʪʝʨʦʚ 

ʩʪʦʣʙʮʦʚ c ʠʩʭʦʜʥʳʭ ʩʪʦʣʙʮʦʚ (C) ʠ ʥʘʙʦʨ ʢʣʘʩʪʝʨʦʚ r ʩʪʨʦʢ ʠʩʭʦʜʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʩʪʨʦʢ (R). ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʜʨʫʛʠʭ ʘʣʛʦʨʠʪʤʦʚ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʩʦʢʣʘʩʪʝʨʠʟʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʢʨʠʪʝʨʠʡ ʛʨʫʧʧʠʨʦʚʢʠ ʜʘʥʥʳʭ, ʘ ʟʘʪʝʤ 

ʦʧʪʠʤʠʟʠʨʫʝʪ ʝʛʦ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʭʦʜʠʪ ʧʦʜʤʥʦʞʝʩʪʚʘ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ 

ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʫʢʘʟʘʥʥʳʡ ʢʨʠʪʝʨʠʡ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʦʚʤʝʩʪʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʳʯʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʝʡ ʩʣʝʜʫʶʱʠʝ: 

- ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʩʞʘʪʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ 

ʩʦʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ; 

- ʩʦʚʤʝʩʪʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʤʝʪʦʜ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ, ʠ ʦʥʘ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʬʫʥʢʮʠʡ; 

- ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʣʦʞʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ.  

ɺʳʚʦʜ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʴʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʦʜʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʠʝ ʤʝʪʦʜʳ ʥʝ 

ʩʚ̫ʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳʷʚʣʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʘʪʘʢ, ʦʜʥʘʢʦ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʠʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪʘʭ ʘʚʪʦʨʳ ʧʣʘʥʠʨʫʶʪ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠ, 

ʧʦʩʢʦʣʴʢʫ ʥʘʠʙʦʣʝʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʥʘ ʚʳʭʦʜʝ 

ʜʚʦʠʯʥʳʝ ʤʝʪʢʠ, ʚ ʨʘʙʦʪʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ʆʥʠ ʥʝ ʪʨʝʙʫʶʪ ʨʘʟʤʝʯʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʦʜʥʘʢʦ ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʦʯʥʦʩʪʠ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʙʶʜʞʝʪʥʦʡ ʪʝʤʳ 0073-2019-0002 ʚ 
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ɽ.ʀ. ɻʨʝʙʥʝʚʘ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʉʅʀɾɽʅʀɽ ʈʀʉʂʆɺ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 
 
É ɽ.ʀ. ɻʨʝʙʥʝʚʘ, 2020 
 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢʘʞʜʳʝ 14 ʩʝʢʫʥʜ ʩʦʚʝʨʰʘʝʪʩʷ ʢʠʙʝʨʘʪʘʢʘ, ʘ ʢ 2021 ʛʦʜʫ ʠʭ ʯʘʩʪʦʪʘ ʚʳʨʘʩʪʝʪ ʜʦ 

11. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʟʦʙʨʘʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢ ʞʝ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪʜʝʣʘ ʧʨʝʜʧʨʠʷʪʠʷ 

ʥʘ ʘʫʪʩʦʨʩʠʥʛ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʪʝʯʢʘ ʜʘʥʥʳʭ, ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴ, HR-ʦʪʜʝʣ, ʦʪʜʝʣ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘʫʪʩʦʨʩʠʥʛ. 

 

E.I. Grebneva 
 
Saint Petersburg State University of Industrial Technologies and Design 
191186, Saint Petersburg, Bolshaya Morskaya, 18 
 
REDUCING INFORMATION SECURITY RISKS 
 
At the moment, every 14 seconds a cyber attack is made, and by 2021 their frequency will grow to 11. This article 

analyzes and presents a comprehensive approach to reduce the risks of information security and information 

leakage, as well as the possibility of switching the company's Department to outsourcing. 

Keywords: data leakage, sensitive information, cybercrime, HR Department, security Department, outsourcing. 

 

ʅʝ ʙʫʜʝʤ ʭʦʜʠʪʴ ʚʦʢʨʫʛ ʜʘ ʦʢʦʣʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʢʦʤʧʘʥʠʠ ʪʨʘʪʷʪ 

ʦʛʨʦʤʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ  ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢ ʩʦʚʝʨʰʝʥʩʪʚʫ ʤʳ ʧʦʢʘ ʥʝ 

ʧʨʠʙʣʠʟʠʣʠʩʴ. 

ʂ ʦʩʥʦʚʥʳʤ ʨʠʩʢʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ: 

ð ʨʠʩʢ ʫʪʝʯʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ð ʨʠʩʢ ʧʦʪʝʨʠ ʠʣʠ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʚʘʞʥʳʭ ʜʘʥʥʳʭ 

ð ʨʠʩʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʧʦʣʥʦʡ ʠʣʠ ʠʩʢʘʞʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ð ʨʠʩʢ ʥʝʧʨʘʚʦʤʦʯʥʦʡ ʩʢʨʳʪʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ð ʨʠʩʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʠʥʬʦʨʤʘʮʠʠ, ʫʛʨʦʞʘʶʱʝʡ ʨʝʧʫʪʘʮʠʠ ʢʦʤʧʘʥʠʠ   

ʇʦ ʜʘʥʥʳʤ ʜʦʢʣʘʜʘ ʦ ʛʣʦʙʘʣʴʥʳʭ ʨʠʩʢʘʭ ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ 2019 ʛʦʜʘ, 

ʢʠʙʝʨʘʪʘʢʠ, ʫʪʝʯʢʘ ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʟʘʥʠʤʘʶʪ ʯʝʪʚʝʨʪʦʝ ʠ ʧʷʪʦʝ ʤʝʩʪʦ ʚ ʩʧʠʩʢʝ 

ʛʣʦʙʘʣʴʥʳʭ ʨʠʩʢʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʣʠʩʴ ʚʩʝ ʢʦʤʧʘʥʠʠ. ɺ ʦʬʠʮʠʘʣʴʥʦʤ ʦʪʯʝʪʝ ʦ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ 

(ACR) ʟʘ ʧʨʦʰʝʜʰʠʡ ʛʦʜ ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʢ 2021 ʛʦʜʫ ʯʘʩʪʦʪʘ ʘʪʘʢ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʞʜʳʝ 11 ʩʝʢʫʥʜ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʝʡʯʘʩ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʢʘʞʜʳʝ 14 [1]. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʳʪʘʪʴʩʷ ʟʘʱʠʪʠʪʴ ʜʘʥʥʳʝ ʢʘʢʠʤ-ʪʦ ʦʜʥʠʤ 

ʩʧʦʩʦʙʦʤ ï ʜʣʷ ʵʪʦʛʦ ʥʫʞʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ. ʄʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʩʧʦʩʦʙʳ ʪʘʢʦʡ ʟʘʱʠʪʳ, ʥʦ ʤʥʝ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʛʣʘʚʥʳʝ ʚʝʪʚʠ ʨʘʟʚʠʪʠʷ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ.  

ʇʦʥʷʪʠʝ çʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷè ʚʦ ʚʩʝʭ ʩʣʦʚʘʨʷʭ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ ï ʵʪʦ ʠʥʬʦʨʤʘʮʠʷ, 

ʨʘʩʢʨʳʪʠʝ, ʠʟʤʝʥʝʥʠʝ ʠʣʠ ʧʦʭʠʱʝʥʠʝ ʢʦʪʦʨʦʡ ʚʝʜʝʪ ʢ ʧʦʪʝʨʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ 

ʧʦʥʠʤʘʝʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʚ ʙʦʨʴʙʝ ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʦʠʪ 

ʥʘʧʨʘʚʠʪʴ ʥʘ ʝʝ ʟʘʱʠʪʫ, ʘ ʵʪʦ ʟʥʘʯʠʪ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʙʦʪʫ ʩ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʠʭ ʩʦʧʨʦʚʦʞʜʘʝʪ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ. ʉʝʨʛʝʡ ɺʦʡʥʦʚ, 

ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʢʦʤʧʘʥʠʠ EveryTag, ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ʜʣʷ ʠʟʜʘʥʠʷ Forbes [2] ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʦʚʦʜʠʪʴ 

ʚʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ ʜʣʷ ʦʮʝʥʢʠ ʥʝ ʪʦʣʴʢʦ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ IT-ʦʪʜʝʣʦʚ, ʥʦ ʠ ʜʨʫʛʠʭ ʦʪʜʝʣʦʚ ʢʦʤʧʘʥʠʠ.  

ɺʪʦʨʦʡ ʘʩʧʝʢʪ, ʦ ʢʦʪʦʨʦʤ ʢʦʤʧʘʥʠʠ ʯʘʱʝ ʚʩʝʛʦ ʟʘʙʳʚʘʶʪ, ʥʦ ʥʘ ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ 

ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ï ʵʪʦ ʨʘʙʦʪʘ ʩ ʧʝʨʩʦʥʘʣʦʤ. 

ʇʦʢʘ ʥʘ 2019 ʛʦʜ ʥʝʪ ʪʦʯʥʦ ʩʪʘʪʠʩʪʠʢʠ ʫʪʝʯʢʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʝʜʣʘʛʘʶ ʥʘʩʣʘʜʠʪʴ 

ʩʪʘʪʠʩʪʠʢʦʡ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. ʇʦ ʜʘʥʥʳʤ ʧʦʨʪʘʣʘ InfoWatch ʚ ʈʦʩʩʠʠ ʥʘ 2016 ʛʦʜ 65% ʧʨʠʰʣʦʩʴ ʥʘ 

ʜʦʣʶ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʘ 2017 ʵʪʦ ʯʠʩʣʦ ʚʦʟʨʦʩʣʦ ʠ ʩʦʩʪʘʚʠʣʦ 69%. ʅʦ ʙʝʟʦʛʦʚʦʨʦʯʥʳʤ ʣʠʜʝʨʦʤ ʩʪʘʣ 2018 

ʛʦʜ ʩ 78% ʠʥʮʠʜʝʥʪʦʚ [3]. ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʪʦ ʚ ʵʪʦʤ ʤʳ ʪʦʞʝ çʚʳʠʛʨʳʚʘʝʤè ʜʨʫʛʠʝ ʩʪʨʘʥʳ. 

ʏʪʦʙʳ ʩʥʠʟʠʪʴ ʫʪʝʯʢʫ ʜʘʥʥʳʭ ʯʝʨʝʟ ʩʦʪʨʫʜʥʠʢʦʚ (ʫʤʳʰʣʝʥʥʫʶ ʠ ʧʨʦʠʟʦʰʝʜʰʫʶ ʧʦ 

ʥʝʦʩʪʦʨʦʞʥʦʩʪʠ) ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʥʩʪʨʫʢʪʘʞʘʤʠ ï ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ 

ʢʦʤʧʣʝʢʩʥʫʶ ʨʘʙʦʪʫ, ʙʝʩʝʜʳ ʩ ʨʘʙʦʪʥʠʢʘʤʠ, ʪʨʝʥʠʥʛʠ, ʪʝʩʪʠʨʦʚʘʥʠʷ,  ʪʠʤʙʠʣʜʠʥʛʠ. ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʢʘʞʜʳʡ ʨʘʙʦʪʥʠʢ ʧʦʥʠʤʘʣ, ʢʘʢʦʝ ʥʘʢʘʟʘʥʠʝ (ʥʝ ʪʦʣʴʢʦ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ) ʠ ʢʘʢʠʝ 

ʩʘʥʢʮʠʠ ʙʫʜʫʪ ʚʚʦʜʠʪʴ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʦʨʛʘʥʠʟʘʮʠʡ. ʊʘʢ ʞʝ HR-ʦʪʜʝʣʳ ʜʦʣʞʥʳ ʩʦʪʨʫʜʥʠʯʘʪʴ 

ʩ ʦʪʜʝʣʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ IT-ʦʪʜʝʣʘʤʠ. 

ʊʨʝʪʠʡ, ʥʦ ʥʝ ʧʦ ʟʥʘʯʠʤʦʩʪʠ, ʩʧʦʩʦʙ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï 

ʦʩʥʘʱʝʥʠʝ ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʦʚʝʨʝʥʥʳʤʠ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɺ ʵʪʦʤ ʧʫʥʢʪʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʭʦʯʝʪʩʷ ʫʜʝʣʠʪʴ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ, ʢʘʢ DLP, DRM ʠ IRM. ʀ ʝʩʣʠ 

ʚʳ ʚʩʝ ʝʱʝ ʧʝʨʝʞʠʚʘʝʪʝ ʟʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʠʱʝʪ ʩʧʦʩʦʙ ʦʙʦʡʪʠ ʚʩʝ ʟʘʧʨʝʪʳ ʠ 
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ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʣʦʟʫʥʛʦʤ çʧʨʘʚʠʣʘ ʩʦʟʜʘʥʳ, ʯʪʦʙʳ ʠʭ ʥʘʨʫʰʘʪʴè, ʪʦ ʪʫʪ ʚʘʩ ʩʧʘʩʝʪ ʪʝʭʥʦʣʦʛʠʷ ILD, 

ʢʦʪʦʨʘʷ ʧʨʝʢʨʘʩʥʦ ʦʪʩʣʝʞʠʚʘʝʪ ʨʘʙʦʪʫ ʩʦ ʚʩʝʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ.  

ʅʝ ʭʦʯʫ ʟʘʦʩʪʨʷʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʦʤ ʠʥʪʝʨʝʩʥʦʤ ʘʩʧʝʢʪʝ, ʚʝʜʴ ʪʝʭʥʠʯʝʩʢʘʷ çʥʘʯʠʥʢʘè ʯʘʱʝ ʚʩʝʛʦ 

ʟʘʚʠʩʠʪ ʦʪ ʩʝʢʨʝʪʥʦʩʪʠ ʠ ʧʨʠʙʳʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʝʜʣʘʛʘʶ ʧʦʛʦʚʦʨʠʪʴ ʦ ʧʦʩʣʝʜʥʝʤ ʧʫʥʢʪʝ, ʦ 

ʢʦʪʦʨʦʤ, ʚʦʟʤʦʞʥʦ, ʤʘʣʦ ʢʪʦ ʟʘʜʫʤʳʚʘʣʩʷ ï ʚʳʚʦʜ ʥʝʢʦʪʦʨʳʭ ʦʪʜʝʣʦʚ ʥʘ ʘʫʪʩʦʨʩʠʥʛ. 

ɺʠʢʠʧʝʜʠʷ ʜʘʝʪ ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʦʚʫ çʘʫʪʩʦʨʩʠʥʛè: 

ɸʫʪʩʦӢʨʩʠʥʛ ð ʧʝʨʝʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʘ, ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʠʜʦʚ ʠʣʠ ʬʫʥʢʮʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʨʫʛʦʡ ʢʦʤʧʘʥʠʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʥʫʞʥʦʡ ʦʙʣʘʩʪʠ. 

ʉʨʘʟʫ ʞʝ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: çʦ ʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʜʝʪ ʨʝʯʴ, ʝʩʣʠ ʤʳ 

ʩʦʙʠʨʘʝʤʩʷ ʧʝʨʝʜʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʦʙʳʯʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʪʦʨʦʥʥʝʡ ʢʦʤʧʘʥʠʠ?è. ʆʪʚʝʪ ʧʨʦʩʪ: ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʘ ʩʬʝʨʘ ʨʘʟʚʠʣʘʩʴ 

ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʨʠʩʢʠ ʫʪʝʯʢʠ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʳ ʜʦ ʢʨʦʰʝʯʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʥʦ ʠ 

ʟʘʩʪʨʘʭʦʚʘʥʳ ʶʨʠʜʠʯʝʩʢʠ. ʉʝʡʯʘʩ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʵʪʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ, ʧʨʝʜʣʘʛʘʶʪ 

ʦʛʨʦʤʥʳʡ ʩʧʝʢʪʨ ʫʩʣʫʛ: ʦʪ ʩʝʨʴʝʟʥʳʭ (ʪʠʧʘ IT-ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ), ʜʦ Call-ʮʝʥʪʨʘ.  

ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʦ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ. ɹʦʣʝʝ ʪʦʛʦ ï ʚʳ ʥʝ ʪʦʣʴʢʦ 

ʩʤʦʞʝʪʝ ʩʵʢʦʥʦʤʠʪʴ ʠ ʥʘʧʨʘʚʠʪʴ ʵʪʠ ʜʝʥʴʛʠ ʥʘ ʨʘʟʚʠʪʠʝ ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ ʠ ʦʩʥʘʱʝʥʠʷ ʩʝʙʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

IT, ʥʦ ʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʙʦʣʝʝ ʚʘʞʥʳʭ ʜʝʪʘʣʷʭ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪ ʨʠʩʢ ʫʪʝʯʢʠ 

ʜʘʥʥʳʭ.  

ʉʪʦʠʪ ʣʠ ʧʝʨʝʚʦʜʠʪʴ ʥʘ ʘʫʪʩʦʨʩʠʥʛ ʩʚʦʡ IT-ʦʪʜʝʣ? ʉʧʝʮʠʘʣʠʩʪʳ ʥʝ ʠʤʝʶʪ ʥʘ ʵʪʦʪ ʩʯʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʥʝʥʠʷ. ʆʥʠ ʩʦʚʝʪʫʶ ʠʟʫʯʠʪʴ ʚʩʝ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʧʦʜʦʙʥʳʝ ʫʩʣʫʛʠ, ʠ 

ʧʦʜʦʡʪʠ ʢ ʵʪʦʤʫ ʩ ʦʩʦʙʦʡ ʩʝʨʴʝʟʥʦʩʪʴʶ [4]. ʉʦ ʩʚʦʝʡ ʩʪʦʨʦʥʳ, ʠ ʚ ʫʩʣʦʚʠʷʭ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ, ʷ ʙʳ ʥʝ 

ʩʧʝʰʠʣʘ ʜʝʣʘʪʴ ʵʪʦʛʦ ʢʦʥʢʨʝʪʥʦ ʩ IT-ʦʪʜʝʣʦʤ. 

ʇʨʦʚʝʜʷ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʦʜʦʡ ʠʟ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ (ʘ ʠʤʝʥʥʦ ʫʪʝʯʢʠ ʜʘʥʥʳʭ ʠ 

ʘʥʘʣʠʟ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ), ʷ ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʘʟʝʝʢ, 

ʩʧʦʩʦʙʥʳʭ ʟʘʩʪʘʪʴ ʚʨʘʩʧʣʦʭ ʜʘʞʝ ʩʘʤʳʭ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʘʤʳʝ ʦʩʥʘʱʝʥʥʳʝ ʢʦʤʧʘʥʠʠ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʣʘʟʝʝʢ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʪʦʢʦʣʳ, ʟʘʢʦʥʳ. ʕʪʦ 

ʦʯʝʥʴ ʧʣʦʜʦʨʦʜʥʘʷ ʧʦʯʚʘ ʜʣʷ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʨʘʙʦʪʳ, ʥʦ ʦʜʥʦ ʩʪʦʠʪ ʟʘʤʝʪʠʪʴ ʥʘʚʝʨʥʷʢʘ ï ʜʣʷ ʫʩʧʝʰʥʦʡ 

ʙʦʨʴʙʳ ʩ ʫʪʝʯʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʨʘʪʴ ʜʣʷ ʩʝʙʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʢʦʥʮʝʧʮʠʷ ʨʘʟʜʝʣʷʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʣʘʢʘ ʤʝʞʜʫ ʧʦʩʪʘʚʱʠʢʘʤʠ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ 

ʠ ʢʣʠʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʟʘʜʘʯʠ ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʰʝʥʠʷ ʠ ʚʘʨʠʘʥʪʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʨʩʠʡ IaaS. ɽʩʪʴ ʤʥʦʞʝʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʦʙʣʘʯʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ IaaS. 
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The article provides the concept of shared cloud security between cloud service providers and customers, as well 

as the tasks that must be addressed, solutions and options for distributing the security of IaaS versions. There are 

many modern network security features that can maximize cloud security while taking full advantage of the IaaS 

infrastructure. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʨʫʜʦʚʦʡ 

ʧʨʦʮʝʩʩ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʜʘʥʥʳʝ ʠ ʧʨʠʣʦʞʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʠ ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʙʣʘʢʝ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʙʣʦʢʘʤʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʘʨʝʥʜʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ 

ʨʝʩʫʨʩʦʚ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʛʠʙʢʦʩʪʠ, ʥʦ ʠ ʵʢʦʥʦʤʠʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʀʊ-ʦʪʜʝʣʦʚ.  

ʊʘʢʞʝ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ ʠ ʧʨʠʣʦʞʝʥʠʡ. ʄʥʦʛʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴʟʫʶʪ ʢʨʦʩʩ-ʦʙʣʘʯʥʫʶ ʩʨʝʜʫ, ʥʦ ʵʪʦ ʤʦʞʝʪ ʫʩʣʦʞʥʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ ʫʩʣʫʛʘ ï IaaS (infrastructure as a service) [1] ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʩʦʚʤʝʩʪʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʇʦʩʪʘʚʱʠʢʠ, ʘ ʪʘʢʞʝ ʢʣʠʝʥʪʳ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʪʜʘʯʫ ʦʪ ʦʙʣʘʯʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʦʩʪʘʚʱʠʢ IaaS ʦʪʚʝʯʘʝʪ ʟʘ ʩʪʨʫʢʪʫʨʫ, ʨʘʙʦʪʫ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʦ ʪʘʢʞʝ ʥʘʟʳʚʘʝʪʩʷ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʦʡ, ʢʦʪʦʨʫʶ ʧʦʩʪʘʚʱʠʢ ʜʦʣʞʝʥ ʚʩʝʛʜʘ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʆʧʝʨʘʪʦʨʳ IaaS ʜʦʣʞʥʳ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʉʦʟʜʘʚʘʪʴ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʎʆɼ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

¶ ɿʘʱʠʪʠʪʴ ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

¶ ʆʙʝʩʧʝʯʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ (ʧʨʦʮʝʩʩʦʨ, ʨʘʙʦʯʫʶ ʧʘʤʷʪʴ) ʠ ʤʝʩʪʦ ʜʣʷ ʭʨʘʥʝʥʠʷ. 

¶ ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʝʨʚʝʨʥʳʭ ʠ ʩʝʪʝʚʳʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʞʝ ʙʘʟ ʜʘʥʥʳʭ. 

¶ ʉʦʟʜʘʡʪʝ ʩʨʝʜʫ ʚʠʨʪʫʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʫʶ ʢʣʠʝʥʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʦʩʪʫʧʘ ʢ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʨʝʩʫʨʩʘʤ IaaS. 

¶ ʇʨʝʜʦʩʪʘʚʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʢʣʠʝʥʪʘʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʪʴ ʚʠʨʪʫʘʣʠʟʠʨʦʚʘʥʥʫʶ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛʠ, ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʨʝʰʝʥʠʡ IaaS: 

¶ ʇʫʙʣʠʯʥʳʡ IaaS 

¶ ʏʘʩʪʥʳʡ IaaS 

¶ ɻʠʙʨʠʜ IaaS 

ʇʫʙʣʠʯʥʳʡ IaaS ï ɻ ʪʦ ʙʘʟʦʚʘʷ ʚʝʨʩʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ. ʆʜʥʘʢʦ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʢʦʥʬʣʠʢʪʘʤ, ʪʘʢ ʢʘʢ ʚʩʝ ʨʝʩʫʨʩʳ ʚʠʨʪʫʘʣʠʟʠʨʦʚʘʥʳ ʠ ʦʪʩʦʝʜʠʥʝʥʳ ʦʪ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. 
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ʏʘʩʪʥʳʡ IaaS ï ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʢʘʢ ʫʩʣʫʛʝ ʪʝʤ, ʯʪʦ ʦʥʘ 

ʷʚʣʷʝʪʩʷ ʥʝ ʚʥʝʰʥʠʤ ʧʦʩʪʘʚʱʠʢʦʤ ʫʩʣʫʛ, ʘ ʚʥʫʪʨʝʥʥʠʤ ʀʊ-ʦʪʜʝʣʦʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʘʚʢʠ ʠ 

ʘʨʝʥʜʫʝʪ ʨʝʩʫʨʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʨʠʷʪʠʝ ʠʟʚʣʝʢʘʝʪ ʚʳʛʦʜʫ ʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʝʭʥʦʣʦʛʠʠ IaaS, ʥʝ 

ʪʝʨʷʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʜʘʥʥʳʤʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʆʜʥʘʢʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʙʦʣʴʰʝ ʥʝ 

ʷʚʣʷʝʪʩʷ ʛʠʙʢʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤʦ ʧʨʝʜʧʨʠʷʪʠʝ ʦʪʚʝʯʘʝʪ ʟʘ ʬʠʟʠʯʝʩʢʫʶ ʩʨʝʜʫ. 

ɻʠʙʨʠʜʥʳʡ IaaS ï ɻ ʪʦ ʨʝʰʝʥʠʝ, ʦʙʲʝʜʠʥʷʶʱʝʝ ʦʙʱʝʜʦʩʪʫʧʥʳʡ ʠ ʯʘʩʪʥʳʡ IaaS. ʉ ʵʪʠʤ ʨʝʰʝʥʠʝʤ ʨʝʩʫʨʩʳ 

ʧʦʣʫʯʝʥʳ ʢʘʢ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʩʪʘʚʱʠʢʘ ʫʩʣʫʛ, ʪʘʢ ʠ ʦʪ ʚʥʝʰʥʝʛʦ ʧʦʩʪʘʚʱʠʢʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʧʨʘʚʣʷʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʢʦʤʧʘʥʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ 

ʚʥʝʰʥʠʝ ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʨʫʛʠʭ ʮʝʣʝʡ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʦʜʝʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ, ʨʘʟʜʝʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʤʝʞʜʫ 

ʧʦʩʪʘʚʱʠʢʦʤ ʫʩʣʫʛ ʠ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚʩʝʛʜʘ ʙʫʜʝʪ ʨʘʟʥʳʤ ʧʨʠʤʝʨ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ʂʦʥʮʝʧʮʠʷ ʨʘʟʜʝʣʷʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʣʘʢʘ 

 

ʆʯʝʥʴ ʚʘʞʥʦ ʪʱʘʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ ʦʙʣʘʢʦ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʦʙʝʥʥʦ ʪʨʫʜʥʳʤ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʦʙʣʘʯʥʳʤ ʩʝʨʚʠʩʘʤ, ʠʩʧʦʣʴʟʫʷ ʦʙʣʘʯʥʳʝ 

ʫʩʣʫʛʠ ʩ ʫʩʪʨʦʡʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʂʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʙʣʘʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢʠʝ ʤʝʨʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ, ʯʪʦʙʳ ʩʧʦʢʦʡʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʙʣʘʯʥʳʤʠ ʩʝʨʚʠʩʘʤʠ ʠ ʥʝ ʙʦʷʪʴʩʷ ʧʝʨʝʥʦʩʠʪʴ 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ ʚ ʦʙʣʘʢʘ? 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʤʥʦʛʦ ʚʝʱʝʡ, ʯʪʦʙʳ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʦʙʣʘʯʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʷ 

ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ IaaS. ʅʘʧʨʠʤʝʨ(ʨʠʩ.2), ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʞʝʪ ʧʦʩʯʠʪʘʪʴ ʫʜʦʙʥʳʤ 

ʟʘʧʫʩʪʠʪʴ ʢʘʢʫʶ-ʪʦ ʛʠʙʨʠʜʥʫʶ ʩʠʩʪʝʤʫ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʠ ʦʙʣʘʯʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ, ʛʜʝ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʦʙʣʘʯʥʦʡ ʩʨʝʜʝ, ʥʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʧʨʠʣʦʞʝʥʠʷ, ʪʘʢʠʝ 

ʢʘʢ ʟʘʱʠʱʝʥʥʳʝ ʧʦʯʪʦʚʳʝ ʢʣʠʝʥʪʳ, ʟʘʧʫʩʢʘʶʪʩʷ ʣʦʢʘʣʴʥʦ. 

 
ʈʠʩ. 2. ɻʠʙʨʠʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ IaaS 

 

ɼʨʫʛʦʡ ʤʝʨʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʣʘʯʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʙʘʟʝ AI, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʩʪʨʘʥʠʪʴ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʥʝʟʥʘʢʦʤʦʡ ʩʨʝʜʦʡ. ɺ ʵʪʦʡ ʥʦʚʦʡ ʩʨʝʜʝ 

ʧʦʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʢʘʞʝʪʩʷ ʥʝʦʙʳʯʥʳʤ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʦ ʥʝʦʙʳʯʥʳʤ, ʘ ʥʝ ʟʣʦʥʘʤʝʨʝʥʥʳʤ. ʅʘʧʨʠʤʝʨ, 

ʩʦʪʨʫʜʥʠʢ, ʨʘʙʦʪʘʶʱʠʡ ʫʜʘʣʝʥʥʦ ʠ ʠʟʦ ʚʩʝʭ ʩʠʣ ʧʳʪʘʶʱʠʡʩʷ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʦʙʣʘʢʫ ʠʟ-ʟʘ ʧʣʦʭʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ, ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʥʝʩʢʦʣʴʢʠʭ ʚʭʦʜʘʭ ʚ ʩʠʩʪʝʤʫ ʦʪ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʟʘʱʠʪʳ ʨʘʙʦʯʠʭ ʥʘʛʨʫʟʦʢ ʦʙʱʝʜʦʩʪʫʧʥʦʛʦ ʦʙʣʘʢʘ, ʥʝ ʧʨʦʩʪʦ ʠʱʫʪ ʧʨʠʟʥʘʢʠ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ, ʥʦ ʩʢʦʨʝʝ ʟʥʘʶʪ, ʢʘʢ ʚʳʛʣʷʜʠʪ ʧʦʚʝʜʝʥʠʝ ʫʛʨʦʟʳ ʠ ʜʣʷ ʯʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʚʨʝʜʦʥʦʩʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
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ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʘʢʠʭ ʤʦʱʥʳʭ ʦʙʣʘʯʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʩʨʝʜʘ IaaS ʤʦʞʝʪ 

ʩʪʘʪʴ ʧʦʯʪʠ ʪʘʢʦʡ ʞʝ ʙʝʟʦʧʘʩʥʦʡ, ʢʘʢ ʠ ʚʘʰʠ ʩʪʘʨʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʨʚʝʨʳ. 

ʊʘʢʞʝ ʠʤʝʝʪ ʩʤʳʩʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʣʫʛʠ ʙʨʦʢʝʨʦʚ ʙʝʟʦʧʘʩʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʦʙʣʘʢʦ (Cloud Access Security 

Broker) ï CASB[2]. 

CASB ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʣʶʙʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʦʙʣʘʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʦʙʣʘʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʀʊ-ʦʪʜʝʣʘʤ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʳʡ ʜʦʩʪʫʧ ʠ ʟʘʱʠʱʘʪʴ ʧʦʪʦʢ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʨʘʩʪʫʱʝʛʦ ʯʠʩʣʘ ʧʨʠʣʦʞʝʥʠʡ ʠ ʦʙʣʘʯʥʳʭ ʨʘʙʦʯʠʭ 

ʥʘʛʨʫʟʦʢ. 

ʉʠʩʪʝʤʳ CASB ʧʦʤʦʛʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʙʣʘʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʝʨʚʠʩʳ: 

¶ ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʥʘʛʣʷʜʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ, ʢ ʢʘʢʠʤ ʦʙʣʘʯʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʠʣʠ ʩʝʨʚʠʩʘʤ ʧʝʨʩʦʥʘʣ 

ʠʤʝʝʪ ʜʦʩʪʫʧ, ʠ ʢʪʦ ʠʤʠ ʧʦʣʴʟʫʝʪʩʷ, ʩ ʢʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʠʟ ʢʘʢʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ; 

¶ ʇʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʢ ʦʙʣʘʢʘʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʷʚʣʷʶʱʝʡʩʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʦʡ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʩ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʧʦʣʠʪʠʢʦʡ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ; 

¶ ʇʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʚʨʝʜʦʥʦʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʦʙʣʘʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ; 

¶ ʇʦʤʦʛʘʝʪ ʩʦʙʣʶʜʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʠʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʷʤ ʚʥʝʰʥʠʭ ʨʝʛʫʣʷʪʦʨʦʚ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʜʘʥʥʳʭ CASB ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 

ʫʪʝʯʢʠ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʥʘʨʫʞʠʚʘʪʴ  ʢʨʠʪʠʯʥʳʭ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʠʣʠ ʧʝʨʝʤʝʱʘʝʤʳʭ ʚ 

ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ. ʉʠʩʪʝʤʳ CASB ʤʦʛʫʪ 

ʨʘʟʚʦʨʘʯʠʚʘʪʴʩʷ ʢʘʢ ʚ ʣʦʢʘʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʦʙʣʘʯʥʦʡ ʩʨʝʜʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʠʤʝʨ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩ. 3. ɻʠʙʨʠʜʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ CASB 

 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʘʣʛʦʨʠʪʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʩʦʙʳʪʠʷ ʦʪ ʧʦʩʪʫʧʠʚʰʝʛʦ ʩʦʦʙʱʝʥʠʷ 

ʠ ʘʛʨʝʛʘʮʠʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʦʪ ʫʩʪʨʦʡʩʪʚ CASB ʧʦ ʚʨʝʤʝʥʠ ʠ ʧʦ ʦʙʲʝʢʪʘʤ ʧʨʦʛʨʘʤʤʥʦ 

ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ (ʉ, ʉ++, C#, Python) ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ 

ʘʛʨʝʛʘʮʠʠ ʜʘʥʥʳʭ ʦʪ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ CASB. ɸʧʨʦʙʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʚʝʜʝʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʚʝʨʘ Dell-PE R220. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʪʦʜʳ ʠ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ CASB, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʘʛʨʝʛʘʮʠʶ ʜʘʥʥʳʭ ʧʦ ʚʨʝʤʝʥʠ ʠ ʧʦ ʦʙʲʝʢʪʘʤ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʥʦʚʠʟʥʫ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʠ ʘʣʛʦʨʠʪʤʦʚ. 

ʇʨʠʢʣʘʜʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ 

ʘʛʨʝʛʘʮʠʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʦʢʫʧʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦʪ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʘʛʨʝʛʘʮʠʠ ʨʝʰʠʪ ʟʘʜʘʯʫ ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ ʦʪ ʦʜʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʬʦʨʤʠʨʫʶʱʠʭ ʝʜʠʥʦʝ ʩʦʙʳʪʠʝ, ʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ. 

CASB ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʫʛʨʦʟʳ, 

ʩʦʟʜʘʚʘʝʤʳʝ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʳʥʦʢ ʨʝʰʝʥʠʡ ʢʣʘʩʩʘ CASB ʝʱʝ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʚ ʈʦʩʩʠʠ ï ʵʪʦ ʨʝʰʝʥʠʷ ʦʪ ʢʦʤʧʘʥʠʡ Cisco, Oracle, 

Palo Alto Networks, Symantec ʠ Microsoft. ʋʯʠʪʳʚʘʷ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʤʦʞʥʦ ʩʤʝʣʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʝʰʝʥʠʷ ʢʣʘʩʩʘ CASB ʙʫʜʫʪ ʘʢʪʫʘʣʴʥʳ ʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚʩʢʦʨʝ ʠ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. IaaS: highly scalable IT infrastructure from the cloud. URL: https://www.ionos.com/digitalguide/server/know-

how/iaas-infrastructure-as-a-service/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.03.2020) 
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2. Yinon Costica Microsoft Cloud Security solutions provide comprehensive cross-cloud protection URL: 

https://www.microsoft.com/security/blog/2019/11/06/microsoft-cloud-security-solutions-provide-

comprehensive-cross-cloud-protection (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.03.2020) 
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ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʤʝʥʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʠʥʪʝʨʥʝʪʫ. 

ʇʨʦʜʫʢʪʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ ð ɻ ʪʦ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʤʦʛʘʶʱʠʝ ʫʧʨʘʚʣʷʪʴ ʫʛʨʦʟʘʤʠ ʠ ʫʷʟʚʠʤʦʩʪʷʤʠ 

ʚ ʵʪʦʡ ʠʟʤʝʥʷʶʱʝʡʩʷ ʩʨʝʜʝ. ʋʛʨʦʟʳ ð ʵʪʦ ʣʶʜʠ ʠʣʠ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʚʘʰʫ 

ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʧʳʪʥʳʡ ʧʦʜʨʦʩʪʦʢ, ʥʝʜʦʚʦʣʴʥʳʡ ʩʦʪʨʫʜʥʠʢ ʠʣʠ ʰʧʠʦʥʘʞ 

ʦʪ ʢʦʥʢʫʨʠʨʫʶʱʝʡ ʢʦʤʧʘʥʠʠ ʠʣʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ʇʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʫʪʝʯʝʢ ʷʚʣʷʝʪʩʷ ʜʣʷ ʚʩʝ ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. 

ʇʦʜ ʪʝʨʤʠʥʦʤ çʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝè ʧʦʥʠʤʘʝʪʩʷ ʣʶʙʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʠʣʠ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʦʤʫ ʞʠʚʦʤʫ ʣʠʮʫ. ʈʘʟʣʠʯʥʳʝ ʬʨʘʛʤʝʥʪʳ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʩʦʙʨʘʥʳ ʚʤʝʩʪʝ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʣʠʮʘ, ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ. 

¶ ʌ.ʀ.ʆ 

¶ ɼʘʪʘ ʨʦʞʜʝʥʠʷ 

¶ ɸʜʨʝʩ 

¶ ʇʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ 

¶ ʀ ʜʨʫʛʦʝ (ʩʤ. ʌɿ-152) 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʌ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʜʣʝʞʘʪ ʦʩʦʙʦʤʫ ʨʝʞʠʤʫ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʱʝʥʠʷ ʩ ʥʠʤʠ. ʆʥʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʘʤ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʦʪʥʦʰʝʥʠʷ ʚ 

ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ: ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ (ʩʪʘʪʴʷ 24), ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 27.07.2006 ˉ 

152-ʌɿ "ʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ". [3] 
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ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚʳʙʠʨʘʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʦʚʳʤʠ 

ʘʢʪʘʤʠ, ʠʩʭʦʜʷʱʠʤʠ ʦʪ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʪ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʠ ʵʢʩʧʦʨʪʥʦʤʫ ʢʦʥʪʨʦʣʶ. 

 

ʆʙʨʘʙʦʪʢʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʊʨʝʙʦʚʘʥʠʷʤʠ ʢ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʠʭ ʦʙʨʘʙʦʪʢʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʧʦʵʪʦʤʫ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʫʜʝʪ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʚ ʢʦʪʦʨʦʡ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʝʨʩʦʥʘʣʴʥʳʝ 

ʜʘʥʥʳʝ. 

 
ʈʠʩ. 1. ʇʦʨʷʜʦʢ ʦʙʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʦ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ. 

 

ʉʦʛʣʘʩʥʦ 152-ʌɿ, ʢʦʤʧʘʥʠʷ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʘʙʦʪʫ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʜʦʣʞʥʘ ʠʤʝʪʴ 

ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʟʘ ʵʪʦ ʣʠʮʦ. ʂʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʘʢʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ 

ʩʦʜʝʨʞʠʪ, ʧʦʵʪʦʤʫ ʚʣʘʜʝʣʝʮ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʫʧʦʣʥʦʤʦʯʝʥʥʦʝ ʠʤ ʣʠʮʦ ʚʳʙʠʨʘʝʪ ʢʘʥʜʠʜʘʪʫʨʫ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɿʘʯʘʩʪʫʶ ʧʨʠʢʘʟ ʦ ʥʘʟʥʘʯʝʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʦʨʛʘʥʠʟʘʮʠʶ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʩ ʢʘʜʨʦʚʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠʣʠ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʦʡ. 

ʉʦʪʨʫʜʥʠʢ, ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, ʧʦʜʯʠʥʷʝʪʩʷ ʥʘʧʨʷʤʫʶ ʨʫʢʦʚʦʜʠʪʝʣʶ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʪʦ ʦʪʚʝʯʘʝʪ ʟʘ ʟʘʱʠʪʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʵʪʦ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʯʝʣʦʚʝʢ. ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʘʷ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ.  

 

ɺʩʝʛʜʘ ʙʳʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʱʠʱʘʪʴʩʷ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ, ʥʦ ʯʘʱʝ 

ʚʩʝʛʦ ʧʨʠʦʨʠʪʝʪ ʦʪʜʘʚʘʣʩʷ ʟʘʱʠʪʝ ʦʪ ʚʥʝʰʥʠʭ ʥʘʨʫʰʠʪʝʣʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʝ ʠʩʪʦʯʥʠʢʠ ʫʛʨʦʟ ï ʩʦʪʨʫʜʥʠʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠʣʠ ʜʨʫʛʠʝ ʣʠʮʘ, 

ʠʤʝʶʱʝʝ ʣʝʛʘʣʴʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ, ʩʪʦʣʴ ʞʝ ʟʥʘʯʠʤʳ, ʢʘʢ ʠ ʚʥʝʰʥʠʝ. ʉʦʛʣʘʩʥʦ ʛʣʦʙʘʣʴʥʦʤʫ 
ʠʩʩʣʝʜʦʚʘʥʠʶ ʫʪʝʯʝʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 80% ʚʩʝʭ ʩʣʫʯʘʝʚ ʠʥʠʮʠʘʪʦʨʘʤʠ ʙʳʣʠ 

ʩʦʪʨʫʜʥʠʢʠ. ʊʦʧ-ʤʝʥʝʜʞʤʝʥʪ ʠ ʥʝʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʩʢʣʦʥʥʳ ʢ ʥʘʨʫʰʝʥʠʶ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 
ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠʯʝʤ ʵʪʦ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʝʟʘʢʦʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʥʦ ʠ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʧʨʷʤʦ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʠʯʠʥʝʥʠʝ ʫʱʝʨʙʘ ʨʘʙʦʪʦʜʘʪʝʣʶ 

ʠ ʚʝʜʫʪ ʢ ʙʣʦʢʠʨʦʚʘʥʠʶ ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʶ ʜʘʥʥʳʭ. 

 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʢʣʘʩʩʘ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ: 

¶ ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ 

¶ ʌʠʟʠʯʝʩʢʠʡ 

¶ ɸʧʧʘʨʘʪʥʳʡ 

¶ ʇʨʦʛʨʘʤʤʥʳʡ 
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ʅʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʟʘʱʠʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʢʠ 

ʠ ʚʥʝʜʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʧʨʦʚʝʜʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 

ʌʠʟʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʢʘʢ ʩʣʫʞʙʘ ʦʭʨʘʥʳ, ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ 

ʦʢʦʥ ʠ ʜʚʝʨʝʡ, ʣʘʟʝʨʥʳʝ ʠ ʦʧʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʧʝʨʝʩʝʯʝʥʠʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ 

ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ. ʊʦ ʝʩʪʴ ʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʦʜ ʩʦʙʦʡ ʬʠʟʠʯʝʩʢʦʝ ʧʨʝʛʨʘʞʜʝʥʠʝ 

ʜʦʩʪʫʧʘ ʢ ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ. 

ɸʧʧʘʨʘʪʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʂ 

ʪʘʢʠʤ ʩʨʝʜʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ʙʣʦʢʠʨʦʚʢʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɸʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʕɺʄ. 

ʅʘʢʦʥʝʮ, ʧʨʦʛʨʘʤʤʥʘʷ ʟʘʱʠʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʘʥʪʠʚʠʨʫʩʳ, ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʟʘʱʠʪʳ ʠ ʧʨʦʯʠʝ. 

ʇʦʞʘʣʫʡ, ʠʤʝʥʥʦ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʧʦʟʚʦʣʷʶʪ ʟʘʱʠʱʘʪʴ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. 

 

ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʘʷ ʟʘʱʠʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʢʘʢ: 

1. ɿʘʱʠʪʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʦ ʩʪʦʨʦʥʳ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʦʛʨʘʤʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʫʧʦʚ. 

2. ɿʘʱʠʪʘ ʦʪ ʥʝʢʦʨʨʝʢʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ. 

3. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. 

 

ɺ ʮʝʣʦʤ, ʧʝʨʝʯʝʥʴ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ð ʥʝʜʦʧʫʱʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ ʩ ʧʦʤʦʱʴʶ 

ʘʥʪʠʚʠʨʫʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʧʘʨʦʣʝʡ; 

ð ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʬʘʢʪʦʚ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʢ ʧʨʠʤʝʨʫ, ʦʙʥʦʚʣʝʥʠʝ ʘʥʪʠʚʠʨʫʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ); 

ð ʦʭʨʘʥʘ, ʘ ʪʘʢʞʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʥʝʜʦʧʫʱʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ; 

ð ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʩʣʫʯʘʝ ʫʥʠʯʪʦʞʝʥʠʷ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʭʨʘʥʝʥʠʝ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ ʥʘ ʩʲʝʤʥʳʭ ʥʦʩʠʪʝʣʷʭ) [1]. 

 

ʇʝʨʝʯʝʥʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

¶ ʇʦʠʩʢ ʫʷʟʚʠʤʳʭ ʤʝʩʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʇɼ, ʩʦʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʫʛʨʦʟ 

¶ ʈʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʇɼ 

¶ ʇʨʦʚʝʨʢʘ, ʫʩʪʘʥʦʚʢʘ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʇɼ. 

¶ ʆʙʫʯʝʥʠʝ ʣʠʮ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʇɼ. 

¶ ʋʯʝʪ ʧʨʠʤʝʥʷʝʤʳʭ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʣʠʮ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʨʘʙʦʪʝ ʩ ʥʠʤʠ. 

¶ ʂʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʙʦʪʢʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʨʝʙʦʚʘʥʠʷʤʠ ʢ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʠʭ ʦʙʨʘʙʦʪʢʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ 01 ʥʦʷʙʨʷ 2012 ʛʦʜʘ ˉ 1119. ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚʳʙʠʨʘʶʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ, ʠʩʭʦʜʷʱʠʤʠ ʦʪ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʪ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʠ ʵʢʩʧʦʨʪʥʦʤʫ ʢʦʥʪʨʦʣʶ. ɺʳʜʝʣʷʶʪ ʯʝʪʳʨʝ 

ʢʣʘʩʩʘ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ: ʬʠʟʠʯʝʩʢʠʝ, ʘʧʧʘʨʘʪʥʳʝ, 

ʧʨʦʛʨʘʤʤʥʳʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ. ʂʘʞʜʦʡ ʛʨʫʧʧʝ ʤʝʪʦʜʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʩʫʱʠ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1 ʊʨʫʙʘʯʝʚʘ ʉ.ʀ. ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ // ɺʝʩʪʥʠʢ ɺʦʣʞʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʅ. ʊʘʪʠʱʝʚʘ. 2010. ˉ 16. ʉ.23-28. 

2. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 17 ʥʦʷʙʨʷ 2007 ʛ. ˉ 781 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʦʙ 

ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʠʭ ʦʙʨʘʙʦʪʢʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè. 

3. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 27.07.2006 ˉ 152-ʌɿ "ʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ". 

4. ʇʨʠʢʘʟ ʄʆʠʅ ʈʌ ʦʪ 18 ʥʦʷʙʨʷ 2009 ʛ. ˉ 2114 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʦʙ ʦʙʨʘʙʦʪʢʝ ʠ ʟʘʱʠʪʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʬʝʜʝʨʘʣʴʥʦʤ ʘʛʝʥʪʩʪʚʝ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶè. 
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5. ʊʨʝʙʦʚʘʥʠʷ ʢ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʠʭ ʦʙʨʘʙʦʪʢʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ: ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 01 ʥʦʷʙ. 2012 ʛ. ˉ 1119 

// ʈʦʩ.ʛʘʟ. ï 2012. ï 07 ʥʦʷʙ. 
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É ʄ.ʉ. ʌʠʣʠʧʧʦʚʘ, 2020 
 
ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʥʘʰʝ ʚʨʝʤʷ ʦʯʝʥʴ ʚʘʞʥʘ. ʋʥʠʢʘʣʴʥʘ ʦʥʘ ʪʝʤ, ʯʪʦ ʤʦʞʝʪ 

ʨʝʰʠʪʴ ʟʘʜʘʯʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ (ʦʬʠʩʳ, 

ʧʨʝʜʧʨʠʷʪʠʷ, ʬʘʙʨʠʢʠ, ʟʘʚʦʜʳ). ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʵʪʦ ʮʝʣʘʷ ʩʠʩʪʝʤʘ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʚʘʰʝʛʦ ʦʙʲʝʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʥʪʝʨʬʝʡʩ RS485, ʩʠʩʪʝʤʘ, Ethernet 

 

M.S. Philippova 
 
Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 
 
INTEGRATED SECURITY ENVIRONMENT 
 
An integrated security system is very important nowadays. It is unique in that it can solve the tasks of protecting 

information and a system for protecting information from unauthorized access. An integrated security system 

ensures the safety of various objects (offices, enterprises, factories, factories). An integrated security system is a 

whole system to ensure your facility. 

Keywords: integrated security system, RS485 interface, system, Ethernet 

 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʥʝʧʨʦʩʪʦ ʚʦʦʙʨʘʟʠʪʴ, ʢʦʤʤʝʨʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʠʣʠ 

ʞʝ ʦʬʠʩ ʙʝʟ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʩʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ʇʩʨɿʀ), 
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ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ (ʉɿʀ ʅʉɼ), 

ʦʙʨʘʟʫʶʱʠʝ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʤʝʥʥʦʡ ʯʘʩʪʴʶ ʤʝʭʘʥʠʟʤʘ ï 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀʉɹ). ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʥʠʢʘʣʴʥʘ ʪʝʤ, 

ʯʪʦ ʤʦʞʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʠ ʩ ʉɿʀʅʉɼ ʠ ʟʘʜʘʯʠ ʩ ɿʀ. 

ʇʩʨɿʀ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʚ ʀʉɹ, ʢʘʢ ʫʛʦʜʥʦ (ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ ʆʉ, ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʦʩʪʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʨʝʜʠ ʦʪʜʝʣʴʥʳʭ ʧʘʢʝʪʦʚ ʀʉɹ, ʠʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ, ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʧʘʢʝʪʳ 

ʀʉɹ.  ʅʘʜʝʞʥʦʩʪʴʶ ʇʩʨɿʀ ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʝʙʷ ʧʦʥʠʤʘʥʠʝ ʚʳʩʦʢʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʨʠ 

ʙʦʣʴʰʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʢ ʚʳʩʦʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʣʠʯʥʳʭ ʫʛʨʦʟ. 

ʉʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ (ʉʂʋɼ), ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ (ʆʇʉ), 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ (CCTV) ʦʙʰʠʨʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʦʙʲʝʢʪʘʭ ʨʘʟʥʦʛʦ ʤʘʰʪʘʙʘ. ʏʪʦ ʜʝʣʘʪʴ, ʝʩʣʠ 

ʨʘʟʨʦʟʥʝʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ? ʅʘʧʨʠʤʝʨ, ʚʳ 

ʧʦʜʦʙʨʘʣʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʟʘʧʫʩʪʠʣʠ ʧʦʜʩʠʩʪʝʤʳ, ʥʦ ʫ ʚʘʩ ʦʩʪʘʣʠʩʴ ʥʝʨʝʰʝʥʥʳʤʠ ʟʘʜʘʯʠ:  

- ʂʘʢ ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʝʜʠʥʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʩʠʪʫʘʮʠʠ? 

- ʂʘʢ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ? 

- ʂʘʢ ʩʦʙʨʘʪʴ ʚʩʝ ʚʘʞʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʟʙʦʨʘ ʧʨʦʠʩʰʝʩʪʚʠʡ ʚ ʦʜʥʦʤ ʤʝʩʪʝ? 

- ʂʘʢ ʧʦʥʠʟʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘè? 

- ʂʘʢ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ? 

- ʂʘʢ ʫʚʝʣʠʯʠʪʴ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʝʜʠʥʩʪʚʝʥʥʦʡ ʚ ʩʚʦʝʤ ʨʦʜʝ, ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ? 

- ʂʘʢ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʢʦʨʨʝʢʪʥʫʶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʦʩʥʘʱʝʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʙʨʝʥʜʦʚ? 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʪ ʀʉɹ ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʘʚʘʡʪʝ ʦʧʨʝʜʝʣʠʤʩʷ, ʘ ʯʪʦ ʪʘʢʦʝ ʀʉɹ? 

ʀʉɹ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʫʧʨʘʚʣʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ (ʞʠʣʳʭ ʠ ʦʬʠʩʥʳʭ ʟʜʘʥʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʤʧʣʝʢʩʦʚ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʪ.ʜ.), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʥʝʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦʣʦʞʝʥʠʷ çʂʦʤʧʣʝʢʩʘ ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳè. ʅʘʧʨʠʤʝʨ, ɻʆʉʊ 34.003 

çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʀʉɹ ʚʦʟʚʦʜʷʪʩʷ ʥʘ ʙʘʟʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʝʪʝʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ, ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ ʨʘʟʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʦʩʦʙʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ - 

ʢʦʥʪʨʦʣʣʝʨʦʚ. ʆʙʦʙʱʝʥʥʘ ̫ʢʦʥʩʪʨʫʢʮʠʷ ʀʉɹ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ (ʈʠʩ.1). ɺ ʥʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

4 ʫʨʦʚʥʷ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

 

 
ʈʠʩ. 1. ʆʙʦʙʱʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʀʉɹ 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ð ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʝʪʴ ʥʘ ʧʦʜʦʙʠʠ ʢʣʠʝʥʪ/ʩʝʨʚʝʨ 

ʥʘ ʙʘʟʝ ʩʝʪʠ Ethernet. Ethernet ð ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʷʝʪ ʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ (LAN) ʠ 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʦʡʩʪʚʫ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦ ʧʨʦʪʦʢʦʣʫ, ʷʚʣʷʶʱʝʤʫʩʷ ʦʙʱʠʤ ʩʝʪʝʚʳʤ 
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ʷʟʳʢʦʤ.  ʕʪʘ ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʪʴ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʜʨʫʛʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʥʝʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʚ ʚʘʰʝʤ ʦʬʠʩʝ, ʜʦʤʝ, ʢʦʤʥʘʪʝ ʠʣʠ ʟʜʘʥʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʃɺʉ, 

ʛʣʦʙʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ (WAN) ʦʭʚʘʪʳʚʘʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʡʦʥʳ. 

ʂʨʦʤʝ ʪʦʛʦ, Ethernet ð ʵʪʦ ʧʨʦʪʦʢʦʣ, ʫʧʨʘʚʣʷʶʱʠʡ ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ʆʥ 

ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʠ ʬʦʨʤʘʪʠʨʦʚʘʪʴ ʧʘʢʝʪʳ ʜʘʥʥʳʭ, ʯʪʦʙʳ 

ʜʨʫʛʠʝ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʪʦʤ ʞʝ ʩʝʛʤʝʥʪʝ ʩʝʪʠ ʤʦʛʣʠ ʧʨʠʥʠʤʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠʭ. 

ʋʨʦʚʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ʠ ʨʘʙʦʯʠʤʠ ʩʪʘʥʮʠʷʤʠ ʦʧʝʨʘʪʦʨʦʚ. ʋʧʨʘʚʣʝʥʠʝ ʀʉɹ ʥʘ 

ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʉʇʆ). ʉʦʚʨʝʤʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, ʪʝʤ 

ʩʘʤʳʤ ʥʘ ʦʩʥʦʚʝ ʀʉɹ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ð ʫʨʦʚʝʥʴ ʣʦʢʘʣʴʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʚʝʜʫʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʀʉɹ. ʃʶʙʦʡ ʢʦʥʪʨʦʣʣʝʨ ʦʙʷʟʘʥ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʟʦʥʝ ʢʦʥʪʨʦʣʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʩʚʷʟʠ ʩ ʚʝʨʭʥʠʤ ʫʨʦʚʥʝʤ ʀʉɹ. ɼʣʷ ʩʚʷʟʠ ʤʝʞʜʫ ʦʜʥʦʨʦʜʥʳʤʠ ʢʦʥʪʨʦʣʣʝʨʘʤʠ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʝʧʝʥʴ ʩʚʷʟʠ) ʧʨʠʤʝʥʷʝʪʩʷ ʠʥʪʝʨʬʝʡʩ RS485 ʠʣʠ ʞʝ ʠʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʩʝʪʝʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩ ʥʝʧʣʦʭʦʡ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴʶ 

ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʴʶ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ð ʫʨʦʚʝʥʴ ʘʜʨʝʩʥʳʭ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʢʘʞʜʦʤʫ 

ʢʦʥʪʨʦʣʣʝʨʫ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ.  ɿʜʝʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʝʪʩʷ ʠʥʪʝʨʬʝʡʩ RS-485.ʆʩʥʦʚʦʡ ʦʙʲʝʜʠʥʝʥʠʷ 

ʧʨʠʙʦʨʦʚ ʚ ʩʠʩʪʝʤʫ ʩʣʫʞʠʪ ʣʠʥʠʷ ʩʚʷʟʠ ʠʥʪʝʨʬʝʡʩʘ RS-485. ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʩʪʘʥʜʘʨʪʫ ʠʥʪʝʨʬʝʡʩʘ RS-485.   ʂʦʣʠʯʝʩʪʚʦ 

ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʦʜʥʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ, ʤʦʞʝʪ ʙʳʪʴ ʜʦ 256. ʅʦʤʝʥʢʣʘʪʫʨʘ ʘʜʨʝʩʥʳʭ 

ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʦʪ ʧʨʦʩʪʳʭ ʨʘʩʰʠʨʠʪʝʣʝʡ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʜʠʘʣʴʥʳʭ ʐʉ 

ʜʦ ʩʣʦʞʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ, ʥʘʧʨʠʤʝʨ, ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦʞʘʨʦʪʫʰʝʥʠʝʤ ʠʣʠ 

ʤʦʜʫʣʝʡ ʧʦʜʢʣʶʯʝʥʠʷ ʘʜʨʝʩʥʦ-ʘʥʘʣʦʛʦʚʳʭ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ. 

ʏʝʪʚʝʨʪʳʡ ʫʨʦʚʝʥʴ -  ʠʟʚʝʱʘʪʝʣʠ ʠ ʦʧʦʚʝʱʘʪʝʣʠ ʆʇʉ,  ʩʯʠʪʳʚʘʪʝʣʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʉʂʋɼ, ʜʘʪʯʠʢʠ ʠ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʜʨ. ɿʜʝʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʠ ʧʨʦʪʦʢʦʣʳ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-485 ʠʟ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ. 

ʆʙʱʘʷ ʜʣʠʥʘ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ RS-485, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʚʪʦʨʠʪʝʣʝʡ 

ï ʨʝʪʨʘʩʣʷʪʦʨʦʚ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 4000 ʤ. ʀʥʪʝʨʬʝʡʩ RS-485 ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ ʪʠʧʘ çʰʠʥʘè.  

ɺʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʦʚ ʚ ʩʝʪʴ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʦʚ ʢ ʤʘʛʠʩʪʨʘʣʴʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ RS-485 

 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʧʦʤʝʭ ʠ ʠʩʢʘʞʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʨʘʞʝʥʠʷ, ʣʠʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʛʨʫʞʝʥʘ ʩ ʦʙʦʠʭ ʢʦʥʮʦʚ ʩʦʛʣʘʩʫʶʱʠʤʠ ʨʝʟʠʩʪʦʨʘʤʠ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʇʩʨʀʟ  ʠ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ ʀʉɹ  ʧʫʪʝʤ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ  ʠʭ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ  ʵʪʘʣʦʥʥʦʤʫ ,  ʠ ʧʨʠ  

ʥʝʦʙʭʦʜʠʤʦʩʪʠ  ʦʧʝʨʘʪʠʚʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ  ʬʫʥʢʮʠʡ ʉɿʀ ʅʉɼ  ʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʛʨʘʤʤʥʦʡ 

ʩʨʝʜʳ  ʀʉɹ.  ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʥʘʨʫʰʝʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ  

ʨʠʩʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʷ ʀʉɹ ʩʚʦʠʭ ʟʘʜʘʯ ʧʦ  ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɽʣʠʟʘʨʦʚ ʀ.ɸ. ʠ ʜʨ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʊʘʤʙʦʚ: 

ʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʕɹʉ ɸʉɺ, 2015.160 c. 

2. ɹʝʣʦʢʫʨʦʚ ʉ. ɺ., ʉʢʨʳʣʴ ʉ. ɺ., ɼʞʦʛʘʥ ɺ. ʂ. ʠ ʜʨ. ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʭ ʨʘʟʨʘʙʦʪʢʝ: ʤʦʥʦʛʨʘʬʠʷ. ɺʦʨʦʥʝʞ:  ʠʥ-ʪ ʄɺɼ ʈʦʩʩʠʠ, 2012. 83 ʩ. 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2020 

63 

References 

1. Yelizarov I.A. i dr. Integrirovannyye sistemy proyektirovaniya i upravleniya: uchebnoye posobiye.[Integrated 

design and management systems: a training manual]. Tambov: Tambovskiy gosudarstvennyy tekhnicheskiy 

universitet, EBS ASV, 2015.160 pp. (in Rus.). 

2. Belokurov S. V., Skryl' S. V., Dzhogan V. K. i dr. Metody i sredstva analiza effektivnosti sistem informatsionnoy 

bezopasnosti pri ikh razrabotke: monografiya. [Methods and tools for analyzing the effectiveness of information 

security systems in their development: monograph]. Voronezh: in-t MVD Rossii, 2012. 83 pp. (in Rus.). 

 
 
 
ʋɼʂ 004.051 
 
ʆ.ɺ. ɸʢʤʘʝʚʘ  
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ɺʅɽɼʈɽʅʀɽ ʎɽʅʊʈɸ ʋʇʈɸɺʃɽʅʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʅɸ 
ʇʈɽɼʇʈʀʗʊʀʀ 
 
É ʆ.ɺ. ɸʢʤʘʝʚʘ, 2020 
 
ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʥʮʠʜʝʥʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʦʤʧʣʝʢʩʝ 
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IMPLEMENTATION OF THE INFORMATION SECURITY MANAGEMENT CENTER AT THE 
COMPANY 

 
Due to the growth of information incidents at companies, there is a need for a set of measures to ensure control 

over the state of information security. The article is about the stages of implementing the information security 

management center. 

Keywords: information security management center, incidents at the company, security at the company. 

 

ʆʩʥʦʚʥʳʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʀɹ. 

ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʦʥʠʪʦʨʠʥʛ ʩʦʙʳʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢʦʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʤʦʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʟʘʱʠʪʳ ʧʫʪʸʤ ʨʘʟʨʝʰʝʥʠʷ 

ʩʠʪʫʘʮʠʠ, ʥʦ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʷʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʦʚ. 

ɿʘʯʘʩʪʫʶ ʫ ʢʦʤʧʘʥʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʚʦʡ ʥʘʙʦʨ ʩʠʩʪʝʤ ʟʘʱʠʪʳ, ʥʦ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʚʩʝ ʦʥʠ 

ʩʦʩʪʘʚʣʷʶʪ ʝʜʠʥʫʶ ʮʝʥʪʨʘʣʠʟʠʨʦʚʘʥʥʫʶ ʩʝʪʴ, ʥʝʚʝʣʠʢ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ DLP-ʩʠʩʪʝʤʳ, ʘʥʪʠʚʠʨʫʩʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʬʘʡʝʨʚʦʣʳ, ʧʨʦʮʝʜʫʨʳ ʟʘʱʠʪʳ ʦʪ Ddos ʠ ʪʘʢ ʜʘʣʝʝ. ʇʨʠ ʪʘʢʠʭ ʤʘʥʠʧʫʣʷʮʠʷʭ 

ʠ ʧʦʜʭʦʜʘʭ ʜʘʥʥʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʙʠʨʘʶʪʩʷ, ʢʘʢ-ʪʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʫʛʨʦʟʳ ʬʠʢʩʠʨʫʶʪʩʷ, ʥʦ ʫ 

ʨʘʙʦʪʥʠʢʦʚ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʨʝʘʛʠʨʦʚʘʥʠʝʤ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ ʩʣʫʯʘʠ. ʂʦʤʧʘʥʠʷ, ʢʘʢ ʠ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʷʚʣʷʝʪʩʷ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʦʤ, ʨʘʩʪʫʱʠʤ ʠ ʨʘʟʚʠʚʘʶʱʠʤʩʷ. ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʡʩʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʥʪʨʦʣʝ ʥʘʜ ʢʦʤʧʣʝʢʩʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʅʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʀɹ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʩʦʩʪʘʚʣʷʶʱʠʝ: 

¶ ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʀɹ, 

¶ ɼʦʢʫʤʝʥʪʘʮʠʦʥʥʘʷ ʯʘʩʪʴ, 

¶ ʂʘʜʨʦʚʘʷ ʯʘʩʪʴ. [1] 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʩʧʦʩʦʙʥʘ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʠʣʠ ʟʘʱʠʱʘʪʴ ʦʪ ʫʛʨʦʟ, ʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʙʦʨʘ ʠ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʩʠʩʪʝʤ, ʢʘʢ DLP, ʩʝʨʚʝʨʦʚ, ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ 

ʠ ʪʘʢ ʜʘʣʝʝ. ʀʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫʧʘʝʪ ʩ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʯʝʥʴ ʩʣʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠ 

ʦʪʩʣʝʞʠʚʘʪʴ ʣʦʛʠ ʩ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʎʝʥʪʨ 
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ʫʧʨʘʚʣʝʥʠʷ ʀɹ, ʠʩʧʦʣʴʟʫʷ ʩʦʙʨʘʥʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʫʞʝ ʩʛʝʥʝʨʠʨʫʝʪ ʠʥʮʠʜʝʥʪ. ɽʩʣʠ ʠʥʮʠʜʝʥʪ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʮʝʥʪʨʝ ʫʧʨʘʚʣʝʥʠʷ ʀɹ, ʪʦ ʦʥ ʫʞʝ ʧʨʦʠʟʦʰʝʣ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ 

ʠʥʮʠʜʝʥʪʘ, ʝʩʣʠ DLP ʟʘʙʣʦʢʠʨʦʚʘʣʦ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ, ʘʥʪʠʚʠʨʫʩ ʫʥʠʯʪʦʞʠʣ ʚʠʨʫʩ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʝʜʫʤʘʣ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʟʘ ʧʨʝʜʝʣʳ ʢʦʤʧʘʥʠʠ ʧʦʩʣʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʪ.ʜ. 

ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʀɹ ʠʤʝʝʪ ʙʘʟʫ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʚʥʫʪʨʝʥʥʠʭ 

ʢʦʥʬʣʠʢʪʘʭ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘʨʫʰʠʪʝʣʶ ʠʣʠ ʚ ʩʫʜʝ. 

ɺ ʨʘʙʦʪʝ ʧʦ ʩʦʟʜʘʥʠʶ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʀɹ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʩʯʠʪʘʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʜʦʣʞʥʦʩʪʥʳʭ ʠ ʠʥʳʭ ʣʠʮ. 

1. ʄʝʨʦʧʨʠʷʪʠʷ: ʨʘʟʦʚʳʝ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ. 

2. ʅʦʩʠʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ: ʞʝʩʪʢʠʝ ʜʠʩʢʠ, ʩʲʝʤʥʳʝ ʥʦʩʠʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʥʦʩʠʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʦʨʪʘʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʇʦʨʪʘʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʥʝʩʝʥʳ ʠʟ ʟʦʥʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ, 

ʧʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʚʝʜʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʞʫʨʥʘʣʦʚ. 

3. ʇʨʠʢʘʟʦʤ ʦ ʥʘʟʥʘʯʝʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ ʠ ʠʥʩʪʨʫʢʮʠʠ ʵʪʠʤ ʣʠʮʘʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʣʠʮʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʦʨʛʘʥʠʟʘʮʠʶ ʦʙʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

4. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʨʝʘʛʠʨʦʚʘʥʠʶ ʥʘ ʠʥʮʠʜʝʥʪʳ ʀɹ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʨʷʜʦʤ ʜʦʢʫʤʝʥʪʦʚ: 

¶ ʟʘʢʦʥʦʤ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè, 

¶ ʈʉɹ.1 çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʙʳʪʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʜʣʝʞʘʱʠʭ ʨʝʛʠʩʪʨʘʮʠʠ, ʠ ʩʨʦʢʦʚ ʠʭ 

ʭʨʘʥʝʥʠʝè,  

¶ ʈʉɹ.2 çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʙʳʪʠʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʦʜʣʝʞʘʱʠʭ ʨʝʛʠʩʪʨʘʮʠʠè. 

5. ʀʥʩʪʨʫʢʮʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʚʝʜʝʥʠʷ ʶʨʠʜʠʯʝʩʢʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

6. ʇʦʣʠʪʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

¶ ɿʘʷʚʢʘ ʥʘ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʧʠʩʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

¶ ʇʦʣʦʞʝʥʠʝ ʦ ʨʘʟʛʨʘʥʠʯʝʥʠʠ ʧʨʘʚ ʜʦʩʪʫʧʘ ʠ ʧʝʨʝʯʝʥʴ ʣʠʮ, 

¶ ʉʧʠʩʦʢ ʨʘʟʨʝʰʘʶʱʠʭ ʧʨʘʚʠʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʠʤʠ ʩʝʪʷʤʠ, 

¶ ʉʧʠʩʦʢ ʨʘʟʨʝʰʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

¶ ʇʦʨʷʜʦʢ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ, 

¶ ʇʣʘʥ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

7. ʇʨʠʢʘʟ ʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʦʥʝ ʠ ʧʦʣʦʞʝʥʠʝ ʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʦʥʝ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʥʘ 

ʟʘʢʦʥʘʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʤʝʨʘʤʠ ʌʉʊʕʂ: ɿʊʉ.2 çʆʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʦʥʳ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ 

ʧʦʩʪʦʷʥʥʦ ʨʘʟʤʝʱʘʶʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ, ʠ ʩʨʝʜʩʪʚʘ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷè. [2] 

ɿʘʜʘʯʘ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʚ ʧʨʦʮʝʩʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʥʪʨʘ 

ʫʧʨʘʚʣʝʥʠʷ ʀɹ. ʂʦʤʧʘʥʠʷ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʠʪʴ ʣʠʮʘʤ, ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʨʘʙʦʪʫ ʚ ʮʝʥʪʨʝ ʫʧʨʘʚʣʝʥʠʷ, 

ʦʙʫʯʝʥʠʝ, ʦʟʥʘʢʦʤʠʪʴ ʩ ʨʝʛʣʘʤʝʥʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦʣʞʥʦʩʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ. 

ʇʨʠ ʦʙʫʯʝʥʠʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʦʤʠʤʦ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʦʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʠʤʤʫʥʠʪʝʪʘ ʢ 

ʩʦʚʝʨʰʝʥʠʶ ʧʨʝʩʪʫʧʣʝʥʠʡ. [3] 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʘʙʦʪʝ ʧʦ ʚʥʝʜʨʝʥʠʶ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʀɹ ʥʝʦʙʭʦʜʠʤʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʫʪʚʝʨʜʠʪʴ ʨʫʢʦʚʦʜʩʪʚʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʘʣʝʝ ʫʩʪʘʥʦʚʠʪʴ ʠ ʥʘʩʪʨʦʠʪʴ 

ʩʝʨʚʝʨ. ʇʨʠʚʝʩʪʠ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʠ ʩʦʙʳʪʠʡ, ʪʘʢʠʝ ʢʘʢ DLP ʩʠʩʪʝʤʳ, ʩʝʨʚʝʨʘ, 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʠ ʪʘʢ ʜʘʣʝʝ. ʇʨʦʧʠʩʘʪʴ ʧʨʘʚʠʣʘ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʨʠ ʠʥʮʠʜʝʥʪʘʭ ʜʣʷ ʢʦʤʧʘʥʠʠ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʇʨʠ ʩʙʦʨʝ ʩʪʘʪʠʩʪʠʢʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʤʝʩʷʮʘ ʜʦ ʯʝʪʳʨʝʭ, ʙʫʜʝʪ ʚʳʷʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʮʠʜʝʥʪʦʚ, ʯʘʩʪʴ ʙʫʜʝʪ 

ʟʘʧʠʩʘʥʘ ʚ ʧʘʤʷʪʴ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʝʰʝʥʠʷ. ʉʦʙʨʘʚ ʪʝʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʪʝ 

ʩʠʩʪʝʤʳ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʀɹ, ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʠ ʧʨʘʚʠʣ, ʜʦʙʘʚʣʝʥʠʠ 

ʧʦʧʨʘʚʦʢ.ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʪʩʷ ʬʠʥʘʣʴʥʘʷ ʜʦʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʠ ʝʝ ʠʩʧʳʪʘʥʠʷ.  

ʇʦʯʪʠ ʢʘʞʜʘʷ ʢʦʤʧʘʥʠʷ ʩʝʛʦʜʥʷ ʠʤʝʝʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʝʢʦʪʦʨʳʝ ʟʘʱʠʪʥʳʝ ʩʨʝʜʩʪʚʘ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʙʨʘʥʜʤʘʫʵʨ, ʟʘʱʠʪʘ ʦʪ ʚʪʦʨʞʝʥʠʡ, ʬʠʣʴʪʨʘʮʠʷ URL-ʘʜʨʝʩʦʚ, ʬʠʣʴʪʨʘʮʠʷ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʠ ʘʥʪʠʚʠʨʫʩ. ʕʪʦ ʧʨʘʚʠʣʴʥʳʝ ʦʩʥʦʚʳ ʜʣʷ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ, ʥʦ  ʵʪʦʛʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʢʦʤʧʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʣʘ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʚʦʶ ʟʘʱʠʪʫ ʢʘʢ ʥʝʯʪʦ ʩʪʘʪʠʯʥʦʝ ʠ ʥʝ ʦʙʥʦʚʣʷʶʪ ʝʝ ʧʦʩʪʦʷʥʥʦ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ 

ʫʛʨʦʟʳ - ʵʪʦ ʚʩʝ, ʯʪʦ ʫʛʦʜʥʦ, ʥʦ ʪʦʣʴʢʦ ʥʝ ʩʪʘʪʠʢʘ.  

ʅʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʀɹ, ʩʧʦʩʦʙʥʳʡ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦʙ ʠʥʮʠʜʝʥʪʘʭ, 

ʬʠʢʩʠʨʦʚʘʪʴ ʠʭ ʚ ʧʘʤʷʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʢʦʧʣʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʙʫʜʫʱʝʤ. ʇʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʙʦʨ ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʧʦʩʦʙʥʳ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʙʫʜʫʱʠʭ ʠʥʮʠʜʝʥʪʦʚ. 
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ʂʦʤʧʘʥʠʠ ʥʝ ʠʤʝʶʪ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʀɹ ʚ ʦʩʥʦʚʥʦʤ ʠʟ- ʟʘ ʮʝʥʳ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʜʘʪʯʠʢʦʚ ʠ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ, ʩʘʤʦ ʧʦ ʩʝʙʝ ʜʦʨʦʛʦ. ʅʦ ʙʣʝʜʥʝʝʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʪʦʠʤʦʩʪʴʶ ʣʶʜʝʡ. ʇʦʪʦʤʫ ʯʪʦʥʫʞʥʦ ʠʤʝʪʴ ʢʦʛʦ-ʪʦ , ʢʪʦ ʤʦʞʝʪ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʪʴ ʚʘʰ ʧʝʨʠʤʝʪʨ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪ ʥʦʚʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʫʛʨʦʟ ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ʅʫʞʥʦ ʥʝ ʟʘʙʳʚʘʪʴ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘ ʜʦʣʞʥʦ ʧʨʦʡʪʠ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʞʝʣʘʥʠʝ ʟʘʥʠʤʘʪʴʩʷ ʵʪʠʤ 

ʧʨʦʮʝʩʩʦʤ. 
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ABOUT MATHEMATICAL MODELING OF A GALVANIC BATH AS A TEMPERATURE CONTROL 
OBJECT 
 

The article considers a mathematical model of a galvanic bath as an object of regulating the temperature of the 

electrolyte. An experiment was performed to remove the transition characteristic of the galvanic bath, which 

allowed us to obtain an adequate mathematical model of it. 
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ʈʘʟʣʠʯʥʳʭ ʠʟʜʝʣʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʪʝʭʥʠʢʝ ʠ ʚ ʙʳʪʫ (ʜʝʪʘʣʠ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʤʝʪʠʟʳ, 

ʢʦʨʧʫʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ, ʤʝʙʝʣʴʥʘʷ ʠ ʰʚʝʡʥʘʷ ʬʫʨʥʠʪʫʨʘ, ʩʫʚʝʥʠʨʳ ʠ ʜʨ.), ʥʫʞʜʘʶʪʩʷ 

ʚ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʟʘʱʠʪʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ. ʅʝʦʪʲʝʤʣʝʤʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ: ʭʠʤʠʯʝʩʢʦʝ ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʝ ʦʙʝʟʞʠʨʠʚʘʥʠʝ, 

ʛʘʣʴʚʘʥʦʦʩʘʞʜʝʥʠʝ ʠ ʩʫʰʢʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʦʧʦʢʨʳʪʠʷ, ʚʘʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ (ʨʘʩʪʚʦʨʳ, ʵʣʝʢʪʨʦʣʠʪʳ, ʚʦʟʜʫʭ), ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʳ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʯʘʩʪʦ ʮʠʬʨʦʚʳʝ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʥʘʛʨʝʚ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʚʘʥʥ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʊʕʅʦʚ (ʪʨʫʙʯʘʪʳʭ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʡ).  

ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʘʚʠʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ, ʦʧʨʝʜʝʣʠʪʴ ʢʦʪʦʨʫʶ ʧʦʟʚʦʣʷʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʝʡ ʦʙʲʝʢʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʚʘʥʥʫ) ʠ ʨʝʛʫʣʷʪʦʨ, 

ʫʧʨʘʚʣʷʶʱʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʴʶ, ʧʦʜʘʚʘʝʤʦʡ ʚ ʊʕʅ. 

ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʘʜʝʢʚʘʪʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʧʦʩʢʦʣʴʢʫ ʥʝʢʦʪʦʨʳʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʦʩʪʘʶʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʦʣʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʚʘʥʥʳ ʢʘʢ 

ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʫʪʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʧʝʨʝʭʦʜʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪ.ʝ. ʨʝʘʢʮʠʠ ʥʘ ʩʢʘʯʢʦʦʙʨʘʟʥʦʝ ʚʢʣʶʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʛʨʝʚʘ.  

ɼʣʷ ʩʥʷʪʠʷ ʧʝʨʝʭʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʣ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʤʘʢʝʪ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʚʘʥʥʳ, 

ʩʭʝʤʘʪʠʯʥʳʡ ʯʝʨʪʝʞ ʤʘʢʝʪʘ ʩ ʨʘʟʤʝʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ.1.  ʄʘʢʝʪ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʚʘʥʥʳ 

 

ʀʟʛʦʪʦʚʣʝʥʘ ʝʤʢʦʩʪʴ ʠʟ ʧʦʣʠʧʨʦʧʠʣʝʥʘ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 10 ʤʤ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʦʤ 

ʵʢʩʪʨʫʟʠʦʥʥʦʡ ʩʚʘʨʢʠ.  

ʀʩʧʦʣʴʟʫʝʤʳʡ ʨʘʩʪʚʦʨ: ʩʝʨʥʦʢʠʩʣʳʡ ʵʣʝʢʪʨʦʣʠʪ ʥʠʢʝʣʠʨʦʚʘʥʠʷ ʋʦʪʪʩʘ [1].  

ʅʘʛʨʝʚ ʨʘʩʪʚʦʨʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘʛʨʝʚʘʪʝʣʝʤ ʚʦ ʬʪʦʨʦʧʣʘʩʪʦʚʦʡ ʦʙʦʣʦʯʢʝ (PVDF). 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʨʘʩʪʚʦʨʘ ʚʝʣʦʩʴ ʠʥʪʝʥʩʠʚʥʦ-ʙʘʨʙʦʪʘʞʥʳʤ ʩʧʦʩʦʙʦʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʟʥʘʯʝʥʠʠ 23 Ñ1 ęʉ. ɿʘʤʝʨ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʲʝʢʪʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʰʝʩʪʠ 

ʪʝʨʤʦʩʦʧʨʦʪʠʚʣʝʥʠʡ ʪʠʧʘ NTC-MF52-103/3435 10 ʢʆʤ. ɼʚʘ ʠʟ ʥʠʭ ʠʟʤʝʨʷʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʩʪʚʦʨʘ ʠ 

ʯʝʪʳʨʝ ï ʥʘʨʫʞʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʝʥʦʢ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʚʘʥʥʳ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ. 

ʇʦʜʘʯʘ ʤʦʱʥʦʩʪʠ ʚ ʥʘʛʨʝʚʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣʘ 105 ɺʪ. ɼʘʪʯʠʢʠ ʦʧʨʘʰʠʚʘʣʠʩʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ 

ʢʘʞʜʳʝ 10 ʩʝʢʫʥʜ, ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ʢʦʤʧʴʶʪʝʨ ʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʟʘʤʝʨʦʚ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʮʝʥʪʨʝ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʚʘʥʥʳ (ʚʝʨʭʥʷʷ ʢʨʠʚʘʷ) ʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʝʥʦʢ 

ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʚʘʥʥʳ (ʥʠʞʥʷʷ ʢʨʠʚʘʷ). ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʚʨʝʤʷ ʚ ʩʝʢʫʥʜʘʭ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʪʝʤʧʝʨʘʪʫʨʘ 

ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ. 
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ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʵʣʝʢʪʨʦʣʠʪʘ ʠ ʩʪʝʥʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʝʤʢʦʩʪʠ ʩʦʩʪʘʚʣʷʣʘ 23 ęʉ. 

 

 
ʈʠʩ. 2.  ʇʝʨʝʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʢʝʪʘ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʚʘʥʥʳ 

 

 ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ   ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʫʨʘʚʥʝʥʠʝʤ (1) [2]: 

ʥ ʦʩ

d p
C P Q

dt

q
= -  (1) 

ʛʜʝ ʉ ï ʪʝʧʣʦʝʤʢʦʩʪʴ ʦʙʲʝʢʪʘ  

ɗʨ ï ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʚʦʨʘ; 

 t ï ʚʨʝʤʷ; 

ʈʥ ï ʤʦʱʥʦʩʪʴ ʥʘʛʨʝʚʘ; 

Qʦʩ ï ʪʝʧʣʦʦʪʜʘʯʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʫʤʤʘʨʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʨʘʩʪʚʦʨʘ ʠ ʢʦʨʧʫʩʘ ʤʘʢʝʪʘ ʚʳʯʠʩʣʷʝʪʩʷ ʙʝʟ ʪʨʫʜʘ. ʄʘʩʩʘ ʢʦʨʧʫʩʘ ʤʘʢʝʪʘ 

0,5 ʢʛ, ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʧʦʣʠʧʨʦʧʠʣʝʥʘ 1881 ɼʞ/ʢʛʂ, ʤʘʩʩʘ ʨʘʩʪʚʦʨʘ 0,59 ʢʛ, ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ 

ʨʘʩʪʚʦʨʘ 4200 ɼʞ/ʢʛʂ. ʇʨʠ ʵʪʦʤ ʉ = 3420 ɼʞ/ʂ.  

ʊʝʧʣʦʦʪʜʘʯʘ ʞʝ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ: ʪʝʧʣʦʦʪʜʘʯʝʡ ʦʪ ʞʠʜʢʦʩʪʠ ʢ 

ʩʪʝʥʢʘʤ ʤʘʢʝʪʘ, ʪʝʧʣʦʧʝʨʝʜʘʯʝʡ ʯʝʨʝʟ ʩʪʝʥʢʠ, ʪʝʧʣʦʦʪʜʘʯʝʡ ʦʪ ʩʪʝʥʦʢ ʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʩʪʠ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʀʟ ʥʠʭ ʪʦʣʴʢʦ ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʯʝʨʝʟ ʩʪʝʥʢʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ (2), ʛʜʝ 

ʧʘʨʘʤʝʪʨʳ ʠʟʚʝʩʪʥʳ: 

( )c
ʩʪ ʨ ʩʪ

S
Q

l
q q

d
= -  (2) 

ɚ ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʪʝʥʦʢ (0,147 ɺʪ/ʤʂ); 

Sʩ ï ʧʣʦʱʘʜʴ ʩʪʝʥʦʢ (0,0323 ʤ2); 

ŭ ï ʪʦʣʱʠʥʘ ʩʪʝʥʦʢ (0,01 ʤ.).  

ʆʩʪʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʪʨʝʙʫʶʪ ʟʥʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʧʣʦʦʪʜʘʯʠ Ŭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʳ ʪʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ʊʝʧʣʦʦʪʜʘʯʫ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʚʳʨʘʞʝʥʠʝʤ (3):  

( ) ( )ʦʩ c ʩ ʩʪ ʦʩ ʨ ʨ ʨ ʦʩQ S Sa q q a q q= - + -  (3) 

ʛʜʝ Ŭʩ - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʩʪʝʥʦʢ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; 

ɗʦʩ ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

Ŭʨ - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʨʘʩʪʚʦʨʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ;  

Sʨ ï ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʚ ʚʘʥʥʝ (0,008 ʤ2). 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ ʠ ʪʦ, ʯʪʦ ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʯʝʨʝʟ ʩʪʝʥʢʠ Qʩʪ ʨʘʚʥʘ ʪʝʧʣʦʦʪʜʘʯʝ ʦʪ ʩʪʝʥʦʢ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ŬʩSʩ (ɗʩʪ ï ɗʦʩ), ʵʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʦʪʦʢ ʪʝʧʣʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʝʥʳ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ: ɗʨ = 830ʉ,  

ɗʩʪ = 520ʉ,  ɗʦʩ = 230ʉ. ʇʨʠ ʵʪʦʤ ʧʦ ʬʦʨʤʫʣʝ (2) ʦʧʨʝʜʝʣʷʝʤ  Qʩʪ = 14,7 ɺʪ, ʟʥʘʯʠʪ ʠʟ (3) Ŭʩ = 15,7 ɺʪ/ʤ2ʂ. 

ʇʦʜʚʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʥʘʛʨʝʚʘ 105 ɺʪ ʧʝʨʝʜʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʦʪ ʩʪʝʥʦʢ ʚʘʥʥʳ ʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʚʦʨʘ, ʟʥʘʯʠʪ ʪʝʧʣʦʦʪʜʘʯʘ ʦʪ  ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʚ 

ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʩʦʩʪʘʚʣʷʝʪ 105 ï 14,7 = 90,3 ɺʪ. ʇʨʠ ʵʪʦʤ ʠʟ (3) ʥʘʭʦʜʠʤ  Ŭʨ = 188 ɺʪ/ʤ2ʂ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʪ ʩʪʝʥʦʢ 

ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʚʘʥʥʳ Ŭʩ  ʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʚʦʨʘ Ŭʨ (ʩ ʫʯʝʪʦʤ ʝʛʦ ʙʦʨʙʘʪʠʨʦʚʘʥʠʷ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ). 

ɺ ʠʪʦʛʝ ʦʧʨʝʜʝʣʝʥ ʦʙʦʙʱʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʧʣʦʦʪʜʘʯʠ ɓ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʤʦʱʥʦʩʪʠ 

ʥʘʛʨʝʚʘ 105 ɺʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʧʝʨʝʧʘʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʪʚʦʨʘ  

83 - 23 = 600ʉ:  ɓ = 105/60 = 1,75 ɺʪ/ʂ.  ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (1) ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ (4): 
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dt
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q q
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Ö + = +  (4) 

ʇʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʦʙʲʝʢʪʘ ʢʘʢ ʘʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʚʨʝʤʝʥʠ: 

1954 ʩ.o

c
T
b
= =  

ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʝʨʝʜʘʯʠ: 

1
0,57 o

ʂ
K

ɺʪb
= =  

ʕʪʠ ʞʝ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʝʨʝʭʦʜʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʲʝʢʪʘ, ʩʦʩʪʘʚʣʷʶʪ ʊʦ = 2000 ʩ.,  ʂʦ = 0,57 ʂ/ɺʪ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʧʦʣʫʯʝʥʘ ʘʜʝʢʚʘʪʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʘʢʝʪʘ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʚʘʥʥʳ.   

ɺʳʚʦʜ r

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʚʘʥʥʳ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ (2000 * 1000 * 1200 ʤʤ.), ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʥʘ ʥʝʝ 

ʥʘʡʜʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʘʢʪʦʨʦʚ ʪʝʧʣʦʦʪʜʘʯʠ. 
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ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʤʝʪʦʜʦʣʦʛʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʠʟʘʮʠʠ. ʈʘʩʩʤʦʪʨʝʥʦ ʧʦʥʷʪʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʝʝ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʠ ʦʙʱʝʩʪʚʦ. 

ʀʟʫʯʝʥʳ ʥʦʚʳʝ ʪʠʧʳ ʩʪʘʨʪʘʧʦʚ, ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʘʥʠʠ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʛʠʙʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʠʙʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ, ʟʘ ʩʯʝʪ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʘʜʘʧʪʘʮʠʠ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ DevOps ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʩʢʦʨʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʤʝʥʷʶʱʠʝʩʷ ʪʨʝʙʦʚʘʥʠʷ 

ʢʣʠʝʥʪʦʚ. 
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IMPACT OF PROJECT MANAGEMENT METHODOLOGY ON PROJECT IMPLEMENTATION IN THE 
DIGITAL ENVIRONMENT 
 

The article is devoted to the study of the impact of the methodology used for the project implementation in the 

conditions of digitalization. The article considers the concept of digitalization and its main impact on the economy 

and society. New types of startups are studied, the main criterion of which is the cost of the company. The most 

well-known traditional and flexible project management methodologies are considered. As a result, the flexible 

methodologies are more effective today, consequent to their ability to adapt. The authors also found that in the 

context of digitalization, DevOps enables to increase the speed of implementation of new products and helps to 

satisfy changing customer requirements. 

Keywords: digitalization, management, project management, project management methodologies, DevOps, 

Agile, traditional methodologies, startup, unicorn, DevOps Nirvana 

 
ʎʠʬʨʦʚʠʟʘʮʠʷ - ʵʪʦ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ 

ʦʙʱʝʩʪʚʘ. ʆʥʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ.  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ, ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʤʠʨʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʝʪ ʵʢʦʥʦʤʠʢʫ ʠ ʥʘʰʝ ʦʙʱʝʩʪʚʦ. ʆʥʘ ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʥʦʚʘʮʠʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ [1]. ʎʠʬʨʦʚʠʟʘʮʠʷ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʨʳʥʢʘ 

ʪʨʫʜʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʩʝʡʯʘʩ, ʚ ʨʘʟʛʘʨ ʧʘʥʜʝʤʠʠ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʫʩʢʦʨʷʝʪ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʥʫʞʥʦ ʫʩʢʦʨʠʪʴ ʨʝʘʢʮʠʶ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʩʨʝʜʳ [2]. 

ʅʘ ʬʦʥʝ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʧʦʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʢʦʤʧʘʥʠʡ. ʀ ʧʦʩʢʦʣʴʢʫ ʚʩʝ 

ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ ʩʧʝʰʘʪ ʧʦʙʝʜʠʪʴ ʢʦʥʢʫʨʝʥʮʠʶ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʣʘ ʙʦʣʴʰʝʤ, ʯʝʤ ʧʨʦʩʪʦ ʨʘʟʫʤʥʳʝ ʠʥʚʝʩʪʠʮʠʠ. ʕʪʦ ʦʩʥʦʚʥʦʡ ʢʘʥʘʣ ʜʦʭʦʜʘ ʠ ʛʣʘʚʥʦʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʟʥʝʩʘ. 

ʅʝʜʘʚʥʦ ʧʦʷʚʠʣʘʩʴ ʥʦʚʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʘʨʪʘʧʦʚ, ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʘʥʠʠ.  

ʇʝʨʚʳʡ ʪʝʨʤʠʥ "ɽʜʠʥʦʨʦʛ" ʚ 2013 ʛʦʜʫ ʙʳʣ ʚʚʝʜʝʥ ʧʨʠʜʫʤʘʥ ʕʡʣʠʥ ʃʠ, ʦʩʥʦʚʘʪʝʣʴʥʠʮʝʡ ʬʦʥʜʘ 

Cowboy Ventures, ʚ ʩʪʘʪʴʝ TechCrunch, ʚ ʢʦʪʦʨʦʡ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʪʦ, ʯʪʦ ʃʠ ʠ ʝʝ ʢʦʤʘʥʜʘ ʥʘʟʳʚʘʣʠ 

çʂʣʫʙʦʤ ʝʜʠʥʦʨʦʛʦʚè. ɺ ʥʝʤ ʩʦʜʝʨʞʘʣʩʷ ʩʧʠʩʦʢ ʠʟ 39 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʩ 2003 

ʛʦʜʘ, ʥʘ ʩʫʤʤʫ ʙʦʣʝʝ 1 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʣʠ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. ʊʘʢʦʝ 

ʥʘʟʚʘʥʠʝ "ɽʜʠʥʦʨʦʛ", ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʦʤʧʘʥʠʠ, ʧʦʜʭʦʜʷʱʠʝ ʧʦʜ ʵʪʦʪ ʪʠʧ ʦʯʝʥʴ ʨʝʜʢʠʝ. ʅʘ ʤʦʤʝʥʪ 

ʧʫʙʣʠʢʘʮʠʠ ʩʪʘʪʴʠ ʃʠ "ʝʜʠʥʦʨʦʛʠ" ʩʦʩʪʘʚʣʷʣʠ ʦʢʦʣʦ 0,7% ʟʘʧʫʩʢʦʚ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʉʐɸ.  

ɺ 2015 ʛʦʜʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʠ ʘʥʛʝʣʴʩʢʠʡ ʠʥʚʝʩʪʦʨ ɼʵʡʚ ʄʘʢʢʣʶʨ ʨʘʩʰʠʨʠʣ ʜʘʥʥʫʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʧʨʝʜʝʣʝʥʠʷʤʠ "ʇʦʥʠ" ʠ "ʂʝʥʪʘʚʨʘ" ʜʣʷ ʢʦʤʧʘʥʠʡ ʧʦ ʩʪʦʠʤʦʩʪʠ ʥʠʞʝ "ɽʜʠʥʦʨʦʛʘ". 

ʆʜʥʘʢʦ ʩ 2003 ʛʦʜʘ ʢʦʤʧʘʥʠʠ ʥʝ ʧʝʨʝʩʪʘʚʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʠʭ ʩʪʦʠʤʦʩʪʴ ʧʨʝʚʳʩʠʣʘ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʧʨʝʜʝʣʳ. ʊʘʢ ʧʦʷʚʠʣʠʩʴ ʪʘʢʞʝ ʪʝʨʤʠʥʳ "ɼʝʢʘʢʦʨʥ" ʠ "ɻʝʢʪʦʢʦʨʥ". ɼʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʞʝ ʠʤʝʶʪ 

ʩʚʷʟʴ ʩ ʤʠʬʠʯʝʩʢʠʤʠ ʞʠʚʦʪʥʳʤʠ [3].  

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʧʦʷʚʷʪʩʷ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʪʘʢ 

ʢʘʢ ʫʞʝ ʦʪʤʝʯʝʥʳ ʢʦʤʧʘʥʠʠ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʩʚʳʰʝ 1 ʪʨʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ (Apple, Microsoft, Amazon). ʇʦʢʘ 

ʠʭ ʦʪʥʦʩʷʪ ʢ ʢʘʪʝʛʦʨʠʠ "ɻʝʢʪʦʢʦʨʥ".  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ɻʝʢʪʦʢʦʨʥ. ʕʪʦ ʢʦʤʧʘʥʠʠ ʩʪʦʠʤʦʩʪʴʶ ʙʦʣʝʝ 100 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ 
ʢʦʤʧʘʥʠʡ ʷʚʣʷʶʪʩʷ Microsoft, Google, Apple, ʠ Amazon. ʕʪʠ ʢʦʤʧʘʥʠʠ ʝʱʝ ʥʘʟʳʚʘʶʪ çʩʫʧʝʨ-

ʝʜʠʥʦʨʦʛʘʤʠè. 

2. ɼʝʢʘʢʦʨʥ. ʕʪʦ ʢʦʤʧʘʥʠʠ ʩʪʦʠʤʦʩʪʴʶ ʙʦʣʝʝ 10 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. ʂ ʪʘʢʠʤ ʢʦʤʧʘʥʠʷʤ 
ʦʪʥʦʩʷʪ ByteDance , Airbnb, SpaceX ʠ JUUL Labs; 

3. ɽʜʠʥʦʨʦʛʠ (ʩʪʦʠʤʦʩʪʴ - ʙʦʣʝʝ 1 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ). ʕʪʦ ʩʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʪʠʧ ʩʪʘʨʪʘʧʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʘʢʠʭ ʩʪʘʨʪʘʧʦʚ ʤʦʞʥʦ ʥʘʟʚʘʪʴ Klarna, WM Motor, Meizu 

Technology;  

4. ʂʝʥʪʘʚʨʳ. ʕʪʦ ʩʪʘʨʪʘʧʳ ʩʪʦʠʤʦʩʪʴʶ ʙʦʣʝʝ 100 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʩʪʘʨʪʘʧʦʚ 

ʦʪʥʦʩʷʪ HReasily, Front ʠ Circles; 

5. ʇʦʥʠ. ɽʱʝ ʦʜʠʥ ʪʠʧ ʩʪʘʨʪʘʧʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ ʢʦʤʧʘʥʠʠ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʙʦʣʝʝ 10 
ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ [4, 5]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʧʦʷʚʠʣʠʩʴ ʫʞʝ ʮʠʬʨʦʚʦʤ ʤʠʨʝ. ɺʝʜʴ ʚʧʝʨʚʳʝ 

ʪʝʨʤʠʥ "ʮʠʬʨʦʚʠʟʘʮʠʷ" ʧʦʷʚʠʣʩʷ ʙʦʣʝʝ 25 ʣʝʪ ʥʘʟʘʜ. ɸ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʜʘʥʥʳʭ 

ʢʦʤʧʘʥʠʡ ʩʚʷʟʘʥʦ ʩ ʩʝʢʪʦʨʦʤ ʬʠʥʘʥʩʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (fintech). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʝʝ 

ʨʘʟʚʠʚʘʪʴʩʷ, ʚʝʜʴ ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʣʘʞʠʚʘʥʠʶ ʩʚʷʟʠ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, 
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ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʧʪʠʤʠʟʠʨʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʘʶʪ ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʢʦʤʤʫʥʠʢʘʮʠʶ. ʀ ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʪʝʭ 

ʦʪʨʘʩʣʝʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ʇʨʦʪʠʚʦʧʦʩʪʘʚʣʷʶʪ ʪʘʢʠʤ ʢʦʤʧʘʥʠʷʤ-ʩʪʘʨʪʘʧʘʤ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘ 

"ʅʦʩʦʨʦʛʠ" [6]. ʆʜʥʦʡ ʠʟ ʩʪʨʘʪʝʛʠʡ ʵʪʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʧʦʢʫʧʢʘ ʛʦʪʦʚʳʭ ʩʪʘʨʪʘʧʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʤ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ, ʘ ʠʥʦʛʜʘ ʠ ʩʨʝʜʩʪʚʘ ʥʘ ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʡ. ʆʜʥʘʢʦ ʠ ʟʜʝʩʴ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʠʩʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʘʣʠʟʘʮʠʡ ʧʨʦʝʢʪʦʚ. 

ɺʦ ʚʩʝʭ ʫʧʦʤʷʥʫʪʳʭ ʢʦʤʧʘʥʠʷʭ ʟʘʜʝʡʩʪʚʦʚʘʥ ʧʨʦʝʢʪʥʳʡ ʪʠʧ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʦʝʢʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʩʦʩʪʦʠʪ ʠʟ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʥʘʯʠʤʳʭ ʠ ʤʘʩʰʪʘʙʥʳʭ ʮʝʣʝʡ, ʨʝʘʣʠʟʘʮʠʷ 

ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɸ ʵʬʬʝʢʪʠʚʥʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ 

ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ. ʇʨʠ ʵʪʦʤ ʤʝʪʦʜʦʣʦʛʠʝʡ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʩʝʛʦʜʥʷ ʩʯʠʪʘʶʪ ʠ 

ʤʝʪʦʜ, ʠ ʧʦʜʭʦʜ, ʠ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʜ ʤʝʪʦʜʦʣʦʛʠʠ 

ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʤ ʩʠʩʪʝʤʫ ʤʝʪʦʜʦʚ, ʧʦʜʭʦʜʦʚ, ʧʨʘʚʠʣ, ʧʨʠʥʮʠʧʦʚ, ʩʧʦʩʦʙʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʧʠʩʘʥʦ, ʢʘʢ ʫʧʨʘʚʣʷʪʴ ʧʨʦʝʢʪʦʤ. 

ʄʝʪʦʜʦʣʦʛʠʠ ʧʨʦʝʢʪʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʥʠʟʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʧʝʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʪʦʨʠʷ 

ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʫʭʦʜʠʪ ʛʣʫʙʦʢʦ ʢʦʨʥʷʤʠ ʚ ʜʨʝʚʥʦʩʪʴ, ʚʝʜʴ ʢ ʧʝʨʚʳʤ ʠʟʚʝʩʪʥʳʤ ʧʨʦʝʢʪʘʤ 

ʦʪʥʦʩʷʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʠʨʘʤʠʜ ʚ ɻʠʟʝ, ʂʦʣʠʟʝʷ ʚ ʈʠʤʝ, ʂʠʪʘʡʩʢʦʡ ʩʪʝʥʳ, ʜʦʢʫʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʟʘʧʠʩʝʡ ʦ 

ʪʦʤ, ʢʘʢ ʠʤʝʥʥʦ ʨʝʘʣʠʟʦʚʳʚʘʣʠʩʴ ʵʪʠ ʧʨʦʝʢʪʳ ʦʯʝʥʴ ʤʘʣʦ [7]. ʂʘʢ ʥʘʫʢʘ, ʧʨʦʝʢʪʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʥʘʯʘʣ 

ʨʘʟʚʠʚʘʪʴʩʷ ʚ XX ʚʝʢʝ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʣʦʛʠʡ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʘʥʜʘʨʪʳ. 

ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʛʘʨʘʥʪʠʶ ʪʦʛʦ, ʯʪʦ 

ʨʘʙʦʪʘ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʚʦʚʨʝʤʷ, ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʘ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ.  

ɺʩʝ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʤʦʞʥʦ ʧʦʜʝʣʠʪʴ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʛʠʙʢʠʝ. 

ʂ ʢʣʘʩʩʠʯʝʩʢʠʤ (ʪʨʘʜʠʮʠʦʥʥʳʝ) ʤʝʪʦʜʦʣʦʛʠʷʤ ʦʪʥʦʩʷʪ Waterfall, ʉʈʄ ʠ PRINCE2: 

- Waterfall (ɺʦʜʦʧʘʜ) - ʵʪʦ ʪʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʷʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʜʫʢʪʘ ʥʘ ʛʨʫʧʧʳ ʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ, ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʭʦʜʠʪʴ ʢ 

ʩʣʝʜʫʶʱʝʡ ʛʨʫʧʧʝ ʠʣʠ ʬʘʟʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʪʨʝʙʫʝʪ ʦʙʰʠʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʩʝʭ 

ʰʘʛʦʚ ʜʦ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ ʧʦʤʦʛʘʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʠ ʜʘʣʴʥʝʡʰʠʝ ʦʰʠʙʢʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʘʥʜʝ ʚʩʝʛʜʘ ʟʥʘʪʴ, ʥʘʜ ʯʝʤ ʠʤ ʩʣʝʜʫʝʪ ʨʘʙʦʪʘʪʴ ʜʘʣʴʰʝ ʠ ʯʝʛʦ ʦʞʠʜʘʪʴ ʚ ʙʫʜʫʱʝʤ. 

- ʄʝʪʦʜ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʫʪʠ (CPM) - ʤʝʪʦʜ, ʠʩʩʣʝʜʫʶʱʠʡ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠʣʠ ʢʨʠʪʠʯʝʩʢʠʝ 

ʟʘʜʘʯʠ ʚ ʧʨʦʝʢʪʝ, ʦʧʨʝʜʝʣʷʷ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʠ ʦʮʝʥʠʚʘʷ ʩʘʤʫʶ ʜʣʠʥʥʫʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʤʦʛʘʝʪ ʦʮʝʥʠʪʴ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ, ʠ ʢʘʢʠʝ ʟʘʜʘʯʠ ʩʦʩʪʘʚʷʪ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. 

- PRINCE2 - ʵʪʦ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʦʝʢʪʘ ʤʝʞʜʫ ʩʦʚʝʪʦʤ ʜʠʨʝʢʪʦʨʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʦʝʢʪʘ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʠʚʣʝʯʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʠ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʦʙʦʩʥʦʚʘʥʠʠ ʙʠʟʥʝʩʘ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ ʝʞʝʜʥʝʚʥʦ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʟʘʜʘʯʠ ʠ 

ʫʧʨʘʚʣʷʝʪ ʢʦʤʘʥʜʦʡ. 

ʂ ʛʠʙʢʠʤ ʤʝʪʦʜʦʣʦʛʠʷʤ ʦʪʥʦʩʷʪ Scrum, Lean ʠ Kanban. ʅʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʜʘʥʥʫʶ ʛʨʫʧʧʫ 

ʥʘʟʳʚʘʶʪ Agile, ʯʪʦ ʠ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ "ʛʠʙʢʠʡ" ʠʣʠ "ʘʜʘʧʪʠʚʥʳʡ": 

- Scrum - ɻ ʪʦ ʤʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ ʤʝʪʦʜʦʣʦʛʠʠ Agile, ʚʦʚʣʝʢʘʶʱʘʷ ʢʦʤʘʥʜʳ ʚ ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʪʘ 

ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ - çʩʧʨʠʥʪè - ʠ çʝʞʝʤʝʩʷʯʥʳʝ ʩʝʩʩʠʠè. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʚ ʧʨʦʝʢʪʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʝʣʷʪʩʷ ʥʘ 30 ʜʥʝʡ. ʕʪʦʪ ʧʨʠʤʝʨ ʤʝʪʦʜʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʠʤʳʤ ʜʣʷ ʢʦʤʘʥʜ ʥʝ ʩʠʣʴʥʦ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʨʝʤʝʥʝʤ ʠ ʙʶʜʞʝʪʦʤ ʥʘ ʤʘʪʝʨʠʘʣʳ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʦʠʩʭʦʜʠʪ ʦʪ Agile, ʛʨʫʧʧʳ 

ʤʝʪʦʜʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çʛʠʙʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷè.  

- Lean (ʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ) ʠʟʥʘʯʘʣʴʥʦ ʙʳʣ ʤʝʪʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʜʦ ʩʠʭ 
ʧʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ ʮʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʠʩʧʦʣʴʟʫʷ ʤʝʥʴʰʝ ʣʶʜʝʡ ʠ ʨʝʩʫʨʩʦʚ ʟʘ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʝ ʚʨʝʤʷ.  

- Kanban - ʵʪʦ ʤʝʪʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʧʨʠʥʷʪ ʀʊ-ʢʦʤʘʥʜʘʤʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ, ʵʪʦ ʤʝʪʦʜ ʠ 

ʚʠʟʫʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʠ ʥʘʛʣʷʜʥʦ ʫʚʠʜʝʪʴ ʚʩʝ ʜʝʡʩʪʚʠʷ ʧʦ ʧʨʦʝʢʪʫ ʠ 

ʠʭ ʨʘʟʚʠʪʠʝ. ʊʠʧʠʯʥʳʡ ʧʦʜʭʦʜ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʣʠ ʚʠʨʪʫʘʣʴʥʦʡ ʪʘʙʣʠʮʳ ʩ ʪʨʝʤʷ 

ʩʪʦʣʙʮʘʤʠ (To Do, In progress, Done). ɿʘʜʘʯʠ ʚ ʚʠʜʝ ʢʘʨʪʦʯʝʢ ʟʘʪʝʤ ʧʝʨʝʤʝʱʘʶʪʩʷ ʠʟ ʦʜʥʦʛʦ ʩʪʦʣʙʮʘ ʚ 

ʜʨʫʛʦʡ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʠʣʠ ʧʦʢʘ ʦʥʠ ʥʝ ʙʫʜʫʪ ʦʬʠʮʠʘʣʴʥʦ ʟʘʚʝʨʰʝʥʳ ʠ ʫʪʚʝʨʞʜʝʥʳ 

[8]. 

ʇʨʦʚʝʜʷ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ, ʫʯʠʪʳʚʘʷ ʚʣʠʷʥʠʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʟʚʦʣʷʶʪ 
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ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʩ ʧʨʦʝʢʪʦʤ, ʚʦʢʨʫʛ ʧʨʦʝʢʪʘ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʠ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʠʤ.  

ʉʝʛʦʜʥʷ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʢʦʤʧʘʥʠʡ ʦʪʜʝʣʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ 

ʘʢʪʠʚʦʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʨʫʜʥʦʩʪʠ ʠ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʥʳʤ ʨʘʟʥʦʛʣʘʩʠʝ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʢʦʤʘʥʜʘʤʠ: ʨʘʟʨʘʙʦʪʢʘ ʥʘʮʝʣʝʥʘ ʥʘ ʯʘʩʪʳʝ ʠ ʙʳʩʪʨʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʘ ʵʢʩʧʣʫʘʪʘʮʠʷ ï ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ. ɹʝʩʩʧʦʨʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʥʠʢʘʢ ʥʝ ʧʦʟʚʦʣʠʪ ʫʨʝʛʫʣʠʨʦʚʘʪʴ ʜʘʥʥʫʶ 

ʧʨʦʙʣʝʤʫ. 

ʆʜʥʘʢʦ ʚ ʛʨʫʧʧʝ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. DevOps - ʵʪʦ ʠʤʝʥʥʦ 

ʪʘ ʤʝʪʦʜʦʣʦʛʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʩʦʯʝʪʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʜʚʫʭ ʦʪʜʝʣʦʚ: ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʩʦʟʜʘʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʢʦʥʪʨʤʝʨʳ ʧʨʦʪʠʚ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ [9]. 

ʇʦ ʩʫʪʠ DevOps ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʮʝʥʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʚ ʠʥʞʝʥʝʨʥʳʭ ʠ ʀʊ-ʢʦʤʘʥʜʘʭ. 

DevOps, ʢʘʢ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ 

ʩʦʟʜʘʥʠʠ ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʥʳʭ ʢʦʤʘʥʜʘʭ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʙʠʨʘʷ ʧʨʦʙʝʣʳ ʤʝʞʜʫ 

ʠʥʞʝʥʝʨʘʤʠ, ʀʊ-ʧʝʨʩʦʥʘʣʦʤ ʠ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ DevOps ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʜʝʡʩʪʚʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʘʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʪʦ ʝʩʪʴ ʨʘʟʨʘʙʦʪʢʫ, 

ʨʘʟʚʝʨʪʳʚʘʥʠʝ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʤʝʪʦʜʦʣʦʛʠʶ DevOps, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʧʨʦʜʫʢʪ, ʧʨʠʥʠʤʘʷ ʬʠʣʦʩʦʬʠʶ ñʚʳ ʩʪʨʦʠʪʝ ʝʛʦ, ʚʳ ʫʧʨʘʚʣʷʝʪʝ ʠʤò. ʇʨʠ ʵʪʦʤ 

ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʩʝʨʴʝʟʥʦ ʠʟʤʝʥʠʪʴ ʚʩʝ ʘʩʧʝʢʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʫʣʴʪʫʨʫ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʢʦʥʪʠʥʫʫʤʝ DevOps ʥʘ ʨʠʩʫʥʢʝ 1 ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʦʩʥʦʚʥʳʝ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ.  

 
ʈʠʩ.1. ʂʦʥʪʠʥʫʫʤ DevOps 

 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʝʧʨʝʨʳʚʥʘʷ ʠʥʪʝʛʨʘʮʠʷ, ʥʝʧʨʝʨʳʚʥʘʷ ʜʦʩʪʘʚʢʘ ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ. 

ʇʨʠ ʵʪʦʤ ʢʦʤʧʘʥʠʠ ʯʘʩʪʦ ʜʝʣʘʶʪ ʘʢʮʝʥʪ ʣʠʙʦ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʣʠʙʦ ʥʘ ʠʟʤʝʥʝʥʠʠ ʢʫʣʴʪʫʨʳ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʦʤʫ ʢʦʥʪʠʥʫʫʤʫ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʫʣʴʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ 

DevOps ʢʫʣʴʪʫʨʫ, ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʢ DevOps ʥʠʨʚʘʥʘ. ʏʪʦ ʠʥʪʝʨʝʩʥʦ, ʫ DevOps ʝʩʪʴ 

ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ "ʝʜʠʥʦʨʦʛʠ", ʪʦʣʴʢʦ "ʨʦʟʦʚʳʝ". ʊʘʢ ʥʘʟʳʚʘʶʪ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʣʠ DevOps 

ʥʠʨʚʘʥʳ, ʥʘʧʨʠʤʝʨ, Netflix, Pinterest, Amazon ʠ Google [10].  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʪʘʪʴ ʢʦʤʘʥʜʘʤ DevOps ʙʦʣʝʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ. ʇʨʠʤʝʥʝʥʠʝ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ 

ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʅʦ ʠ DevOps ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʚʣʠʷʷ ʠ ʤʝʥʷʷ ʢʫʣʴʪʫʨʥʳʡ 

ʤʝʥʪʘʣʠʪʝʪ ʙʠʟʥʝʩʘ, ʨʘʟʨʫʰʘʷ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʧʨʦʢʣʘʜʳʚʘʷ ʧʫʪʴ ʜʣʷ ʧʦʩʪʦʷʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʠ ʙʳʩʪʨʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ: ʚʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʧʦʤʦʛʘʶʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʤʝʥʷʶʱʠʝʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢʣʠʝʥʪʦʚ [11]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʫʩʢʦʨʠʣʦ ʤʥʦʛʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʯʪʦ ʧʨʠʚʝʣʦ 

ʧʦʷʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʚʠʣʠʩʴ ʟʘ ʩʯʝʪ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʪʝʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʩʝʢʪʦʨʦʤ ʬʠʥʘʥʩʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʦʷʚʠʣʠʩʴ ʩʪʘʨʪʘʧʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʦʠʤʦʩʪʴ ʙʦʣʝʝ 

1 ʪʨʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʦʚʣʠʷʣʘ ʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ. ʅʦʚʳʝ ʫʩʣʦʚʠʷ ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ 

ʤʝʪʦʜʦʣʦʛʠʡ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ 

ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʩ 

ʧʨʦʝʢʪʦʤ, ʚʦʢʨʫʛ ʧʨʦʝʢʪʘ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʠʤ.  
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ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʘ ʚ ʵʪʦʤ ʧʣʘʥʝ ʤʝʪʦʜʦʣʦʛʠʷ DevOps, ʢʦʪʦʨʘʷ ʧʨʠ ʘʢʪʠʚʥʦʤ ʚʥʝʜʨʝʥʠʠ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʩʚʦʝʡ ʦʩʦʙʦʡ ʢʫʣʴʪʫʨʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʠʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʦʩʪʘʚʢʠ, ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ 

ʫʟʢʠʭ ʤʝʩʪ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʨʘʟʚʝʨʪʳʚʘʥʠʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʤʝʥʷʶʱʠʝʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. 
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ʉʠʥʪʝʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʧʦʣʠ-(4,4'-

ʦʢʩʠʜʠʬʝʥʠʣʝʥ) ʧʠʨʦʤʝʣʣʠʪʘʤʠʜʦʢʠʩʣʦʪʳ. ʄʝʪʦʜʦʤ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠʟʫʯʝʥʳ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʣʝʡ ʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʭʦʜʝ 

ʵʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʷ ʥʘʥʦʚʦʣʦʢʦʥ. ʀʩʩʣʝʜʦʚʘʥʘ ʪʝʨʤʠʯʝʩʢʘ ̫ ʠʤʠʜʠʟʘʮʠ ̫ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʣʝʡ. 

ʆʧʨʝʜʝʣʝʥʳ ʫʩʣʦʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪʘ, ʩʦʣʠ ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪ, ʵʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʝ, ʧʦʣʠʠʤʠʜʥʳʝ 

ʥʘʥʦʚʦʣʦʢʥʘ 
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SYNTHESIS OF POLYPYROMELLITAMIC ACID SALTS AND THEIR USING FOR OBTAINING 
NANOFIBERS BY ELECTROSPINNIG 
 
The water-soluble salts of poly- (4,4'-oxydiphenylene) pyromellitamic acid, differing in chemical structure, were 

synthesized. The method of scanning electron microscopy was used to study the structural and morphological 

characteristics of synthesized salts and nanofibers formed during electrospinning. The thermal imidization of 

synthesized salts was investigated. The conditions necessary for electroforming are determined. 

Keywords: polyamiʩ acid, polyamiʩacid salts, electrospinning, polyimide nanofibers 

 

ʕʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʝ ʥʘʥʦʚʦʣʦʢʦʥ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʠʣ ʥʘ 

ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥʥʫʶ ʩʪʨʫʶ ʧʦʣʠʤʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʤʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʵʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʠ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʧʦʣʠʠʤʠʜʳ (ʇʀ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ, ʪʘʢ ʢʘʢ ʤʘʪʝʨʠʘʣʳ 

ʥʘ ʠʭ ʦʩʥʦʚʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴʶ, ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ ʠ ʫʧʨʫʛʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʦʥʠ ʫʩʪʦʡʯʠʚʳ ʢ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʪ ʠ ʨʘʜʠʘʮʠʠ [1]. ʇʦʣʠʠʤʠʜʥʳʝ ʥʝʪʢʘʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʪʝʨʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩ ̫ ʚ ʵʣʝʢʪʨʦʥʠʢʝ, 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠ ʤʝʜʠʮʠʥʝ, ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮ ʜʣʷ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʢʣʝʪʦʢ ʠ ʩʠʩʪʝʤ r ʜʦʩʪʘʚʢʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [2].  

ʇʝʨʚʘʷ ʨʘʙʦʪʘ ʧʦ ʧʦʣʫʯʝʥʠʶ ʧʦʣʠʠʤʠʜʥʳʭ ʥʘʥʦʚʦʣʦʢʦʥ ʧʫʪʝʤ ʕʌ ʨʘʩʪʚʦʨʘ ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪʳ 

(ʇɸʂ) ʚ N-ʤʝʪʠʣ-2-ʧʠʨʨʦʣʠʜʦʥʝ (ʄʇ) ʥʘ ʦʩʥʦʚʝ ʧʠʨʦʤʝʣʣʠʪʦʚʦʛʦ ʜʠʘʥʛʠʜʨʠʜʘ ʠ 4,4¡-ʦʢʩʠʜʠʘʥʠʣʠʥʘ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʪʝʨʤʠʯʝʩʢʦʡ ʠʤʠʜʠʟʘʮʠʝʡ ʧʦʷʚʠʣʘʩʴ ʚ 2003 ʛʦʜʫ [3]. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʠʤʠʜʥʳʭ ʥʘʥʦʚʦʣʦʢʦʥ ʤʝʪʦʜʦʤ 

ʵʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪ ʚ ʘʧʨʦʪʦʥʥʳʭ ʪʦʢʩʠʯʥʳʭ ʚʳʩʦʢʦʢʠʧʷʱʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, 

ʪʘʢʠʭ ʢʘʢ ʄʇ, ʜʠʤʝʪʠʣʘʮʝʪʘʤʠʜ (ɼʄɸɸ), ʜʠʤʝʪʠʣʬʦʨʤʘʤʠʜ (ɼʄʌɸ) ʩ ʜʦʙʘʚʢʘʤʠ ʙʝʥʟʦʣʘ, ʪʦʣʫʦʣʘ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʢʩʠʯʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʙʳʣ 

ʧʨʝʜʣʦʞʝʥ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʇʀ ʯʝʨʝʟ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ 

ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪ (ʉʇɸʂ). ɺʦʜʦʨʘʩʪʚʦʨʠʤʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝʡʪʨʘʣʠʟʘʮʠʝʡ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ 

ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪʳ ʧʦʜʭʦʜʷʱʠʤ ʦʩʥʦʚʘʥʠʝʤ (ɺ). ɺ ʢʘʯʝʩʪʚʝ ʩʦʣʝʦʙʨʘʟʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʉʇɸʂ 

ʠʩʧʦʣʴʟʫʶʪ ʘʤʤʠʘʢ ʠʣʠ ʨʘʟʣʠʯʥʳʝ ʪʨʝʪʠʯʥʳʝ ʘʤʠʥʳ [4]. ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʪʦʢʩʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. ʉʭʝʤʘ ʩʠʥʪʝʟʘ ʇʀ ʧʫʪʝʤ ʠʤʠʜʠʟʘʮʠʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʉʇɸʂ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ.  
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ʈʠʩ. 1. ʉʭʝʤʘ ʩʠʥʪʝʟʘ ʧʦʣʠʠʤʠʜʦʚ ʧʫʪʝʤ ʠʤʠʜʠʟʘʮʠʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ 

ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪ, ʛʜʝ Q ʠ R ï ʨʘʟʣʠʯʥʳʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ 
 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʩʦʝʜʠʥʝʥʠʷ: ʧʠʨʦʤʝʣʣʠʪʦʚʳʡ ʜʠʘʥʛʠʜʨʠʜ 

(ʇʄɼɸ, ʬʠʨʤʘ çSigma-Aldrichè), ʩʫʰʠʣʠ ʚ ʚʘʢʫʫʤʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 180-200 ʦʉ ʚ ʪʝʯʝʥʠʝ 4 ʯ; 4,4ô-

ʜʠʘʤʠʥʦʜʠʬʝʥʠʣʦʚʳʡ ʵʬʠʨ (ɼɸɼʌʕ, ʬʠʨʤʘ çMolekulaè), ʩʫʰʠʣʠ ʚ ʚʘʢʫʫʤʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 150ʦʉ ʚ 

ʪʝʯʝʥʠʝ 3 ʯ; ʜʠʤʝʪʠʣʬʦʨʤʘʤʠʜ (ɼʄʌɸ, ʭ.ʯ., ʬʠʨʤʘ çɺʝʢʪʦʥè), ʦʙʝʟʚʦʞʠʚʘʣʠ ʛʠʜʨʠʜʦʤ ʢʘʣʴʮʠʷ ʠ 

ʧʝʨʝʛʦʥʷʣʠ ʚ ʚʘʢʫʫʤʝ; ʘʤʤʠʘʢ ʚʦʜʥʳʡ (NH4OH, ʯ.ʜ.ʘ, ʬʠʨʤʘ çɺʝʢʪʦʥè), ʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ ʙʝʟʚʦʜʥʳʡ (ʭ.ʯ., 

ʬʠʨʤʘ çɺʝʢʪʦʥè) ʠ ʵʪʘʥʦʣ. 
ʉʠʥʪʝʟ ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪʳ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʚ ʪʦʢʝ ʘʨʛʦʥʘ ʨʘʩʪʚʦʨʷʣʠ 0,05 ʤʦʣʷ 

ɼɸɼʌʕ ʚ 2/3 ʨʘʩʯʝʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ɼʄʌɸ, ʜʦʙʘʚʣʷʣʠ 0,05 ʤʦʣʷ ʇʄ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʨʘʩʪʚʦʨ ʧʝʨʝʤʝʰʠʚʘʣʠ ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʜʠʘʥʛʠʜʨʠʜʘ, ʟʘʪʝʤ ʜʦʙʘʚʣʷʣʠ ʦʩʪʘʚʰʫʶʩʷ 1/3 ɼʄʌɸ 

(ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʚʦʨʘ ʇɸʂ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 20%), ʨʘʩʪʚʦʨ ʇɸʂ ʧʝʨʝʤʝʰʠʚʘʣʠ 4 

ʯ. ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ [ɖ] = 0.98ʩʤ3/ʛ. 

ʉʠʥʪʝʟ ʩʦʣʝʡ ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪʳ. ʇʦʣʫʯʝʥʥʫʶ ʇɸʂ ʦʩʘʞʜʘʣʠ ʚ ʚʦʜʫ ʜʣʷ ʫʜʘʣʝʥʠʷ ʘʤʠʜʥʦʛʦ 

ʨʘʩʪʚʦʨʠʪʝʣʷ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʤʝʜʣʝʥʥʦ ʧʨʠʢʘʧʳʚʘʣʠ ʚ ʩʦʩʫʜ ʩ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʳʚʘʣʘʩʴ ʙʝʣʘʷ ʚʦʣʦʢʥʠʩʪʘʷ ʤʘʩʩʘ ʇɸʂ. ʇʦʣʫʯʝʥʥʫʶ 

ʚʦʣʦʢʥʠʩʪʫʶ ʤʘʩʩʫ ʦʪʜʝʣʷʣʠ ʠ ʧʨʦʤʳʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ʕʪʫ ʦʧʝʨʘʮʠʶ 

ʧʦʚʪʦʨʷʣʠ ʝʱʝ 4-5 ʨʘʟ. ɼʘʣʝʝ ʚʦʣʦʢʥʠʩʪʫʶ ʤʘʩʩʫ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʚʦʨʦʥʢʫ ɹʶʭʥʝʨʘ ʠ ʬʠʣʴʪʨʦʚʘʣʠ ʩ 

ʦʪʞʠʤʦʤ.  

ɼʘʣʝʝ ʢ ʚʟʚʝʰʝʥʥʦʤʫ ʚʳʜʝʣʝʥʥʦʤʫ ʚʦʣʦʢʥʠʩʪʦʤʫ ʦʩʘʜʢʫ ʜʦʙʘʚʣʷʣʠ ʨʘʩʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʩʦʣʝʦʙʨʘʟʫʶʱʠʡ ʘʛʝʥʪ: ʥʘ 0,05 ʤʦʣʴ 0,1 ʤʦʣʴ ʘʤʤʠʘʢʘ ʚ ʚʠʜʝ 25%-ʥʦʛʦ 

ʨʘʩʪʚʦʨʘ, ʣʠʙʦ 0,05 ʤʦʣʴ Na2Cʆ3. ʇʦʣʫʯʝʥʥʫʶ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ ʤʘʩʩʫ (ʇɸʂ, ʚʦʜʘ, ʩʦʣʝʦʙʨʘʟʫʶʱʠʡ 

ʢʦʤʧʦʥʝʥʪ) ʧʝʨʝʤʝʰʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʩʫʭʠʭ ʉʇɸʂ, ʫʜʘʣʝʥʠʝ ʚʦʜʳ ʠʟ ʨʘʩʪʚʦʨʘ ʩʦʣʝʡ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʨʦʪʘʮʠʦʥʥʦʤ ʠʩʧʘʨʠʪʝʣʝ ʧʨʠ 55ʦʉ, ʘ ʟʘʪʝʤ ʩʦʣʴ ʩʫʰʠʣʠ ʚ ʚʘʢʫʫʤʥʦʤ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

50ʦʉ. ɺʳʭʦʜ ʧʨʦʜʫʢʪʦʚ ʩʦʩʪʘʚʣʷʣ 85-90%.  

ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʚʷʟʢʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʠʩʢʦʟʠʤʝʪʨ ʋʙʙʝʣʦʜʝ. ʊʘʢʞʝ ʧʨʦʚʦʜʠʣʘʩʴ ʪʝʨʤʠʯʝʩʢʘʷ 

ʠʤʠʜʠʟʘʮʠʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʫʭʠʭ ʩʦʣʝʡ ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪʳ ʧʨʠ ʧʨʦʛʨʝʚʝ ʚ ʪʝʨʤʦʩʪʘʪʝ ʚ ʩʨʝʜʝ ʘʨʛʦʥʘ 

ʩʦ ʩʢʦʨʦʩʪʴʶ  ʧʨʦʛʨʝʚʘ 1,9 ʛʨʘʜ/ʤʠʥ ʦʪ 20 ʜʦ 300 ʛʨʘʜ. ʆʙʨʘʟʮʳ ʩʦʣʝʡ ʇɸʂ (ʇʄ-ɼɸɼʌʕ)-NH3 ʠ ʇɸʂ 

(ʇʄ-ɼɸɼʌʕ)-Na2CO3 ʧʦʤʝʱʘʣʠʩʴ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ 

100 ʛʨʘʜ ʯʝʨʝʟ 40 ʤʠʥ, 200 ʛʨʘʜ. ʯʝʨʝʟ 90 ʤʠʥ, 250 ʛʨʘʜ. ʯʝʨʝʟ 115 ʤʠʥ ʠ 300 ʛʨʘʜ. ʯʝʨʝʟ 135 ʤʠʥ 

ʚʳʥʠʤʘʣʠʩʴ ʠʟ ʪʝʨʤʦʩʪʘʪʘ ʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʠʭ  ʀʂ-ʩʧʝʢʪʨʳ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʀʂ-ʩʧʝʢʪʨʦʤʝʪʨ 

ñVertex70ò ʬʠʨʤʳ ñBrukerò ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʢʨʦʧʨʠʩʪʘʚʢʠ ʦʜʥʦʢʨʘʪʥʦʛʦ ʥʘʨʫʰʝʥʥʦʛʦ ʧʦʣʥʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʨʘʞʝʥʠʷ ñPikeò (ʧʨʠʟʤʘ ʩ ʫʛʣʦʤ 45Á ʠʟ ʤʘʪʝʨʠʘʣʘ ZnSe). ʉʧʝʢʪʨʳ ʟʘʧʠʩʳʚʘʣʠ ʩ 

ʨʘʟʨʝʰʝʥʠʝʤ 4 ʩʤ-1 ʧʨʠ 30-ʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷʭ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʧʝʢʪʨʦʚ ʚʚʦʜʠʣʘʩʴ ʧʦʧʨʘʚʢʘ, ʫʯʠʪʳʚʘʶʱʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʧʣʝʥʦʯʥʳʭ ʧʦʢʨʳʪʠʡ ʠʟ ʨʘʩʪʚʦʨʦʚ ʩʦʣʝʡ ʇɸʂ ʠ ʧʦʣʫʯʘʝʤʳʭ 

ʦʙʨʘʟʦʚ ʚʦʣʦʢʦʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʢʘʥʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʤʠʢʨʦʩʢʦʧ ñSupra 55VPò (ñCarlZeissò, 

ɻʝʨʤʘʥʠʷ). ʅʘʥʦʚʦʣʦʢʥʘ ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʷ ʥʘ ʫʩʪʘʥʦʚʢʝ Nanon-01ɸ (ʗʧʦʥʠʷ). 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ů ʦʮʝʥʠʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʚʠʩʷʱʝʡ ʢʘʧʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʥʟʠʦʤʝʪʨʘ ñDSA-30ò (ñKrussò, ɻʝʨʤʘʥʠʷ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʟʙʘʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʇɸʂ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ ʇɸʂ ʧʨʠ ʚʳʜʝʣʝʥʠʠ 

ʧʦʣʠʤʝʨʘ ʚ ʚʦʜʫ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʠʭ ʘʛʨʝʛʘʪʦʚ ʇɸʂ, ʢʦʪʦʨʳʝ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʙʳʩʪʨʦʛʦ ʧʦʜʭʦʜʘ ʧʨʦʪʠʚʦʠʦʥʘ ʢ ʢʘʨʙʦʢʩʠʣʴʥʦʡ ʛʨʫʧʧʝ, ʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʫʚʝʣʠʯʠʚʘʶʪ ʚʨʝʤʷ ʨʝʘʢʮʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʝʡ ʇɸʂ. ʅʘʧʨʦʪʠʚ, ʚ ʩʣʠʰʢʦʤ ʨʘʟʙʘʚʣʝʥʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʨʠ ʦʩʘʞʜʝʥʠʠ ʚ ʚʦʜʫ ʦʙʨʘʟʫʝʪʩʷ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ ʦʩʘʜʦʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 30%.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʙʘʚʣʝʥʥʳʡ ʜʦ 5 ʤʘʩʩ. %  ʨʘʩʪʚʦʨ ʇɸʂ 

(ʇʄ-ɼɸɼʌʕ) ʚ ɼʄʌɸ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ  ʧʦʣʫʯʝʥʠʷ ʩʦʣʝʡ ʇɸʂ (ʇʄ-ɼɸɼʌʕ)  
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ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʇɸʂ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʰʝ 5 ʤʘʩʩ. %, ʠʥʘʯʝ ʧʨʦʮʝʩʩ ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʪʝʢʘʝʪ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʫʪʦʢ). 

ʅʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʦʙʨʘʟʮʘ ʉʇɸʂ (ʇʄ-ɼɸɼʌʕ)-Nʅ3 ʚʠʜʥʘ ʤʦʨʬʦʣʦʛʠʷ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʜʝʬʝʢʪʦʚ ʚ ʚʠʜʝ ʫʛʣʫʙʣʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩ. 2ʘ). ʈʘʟʤʝʨʳ ʣʫʥʦʢ ʜʦʩʪʠʛʘʶʪ 1,5 ʤʢʤ. 

ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ ʤʦʨʬʦʣʦʛʠʠ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʘʤʦʨʬʥʦʡ ʠʣʠ ʤʝʟʦʤʦʨʬʥʦʡ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ. 

ʅʘʧʨʦʪʠʚ, ʧʣʝʥʢʘ ʉʇɸʂ (ʇʄ-ɼɸɼʌʕ)-Na2CO3 ï ʚʳʩʦʢʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ, ʥʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ 

ʭʦʨʦʰʦ ʚʠʜʥʳ ʪʦʥʢʠʝ ʣʘʤʝʣʣʷʨʥʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʢʠ, ʫʣʦʞʝʥʥʳʝ ʚ ʨʳʭʣʳʝ ʧʘʯʢʠ (ʨʠʩ. 2ʙ). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʘʤʝʣʝʡ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʧʨʠʤʝʩʠ ʠ ʦʙʨʘʟʫʶʪʩʷ ʧʦʨʳ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ ʭʨʫʧʢʦʩʪʠ ʦʙʨʘʟʮʘ. 

 

  

ʘ ʙ 
ʈʠʩ. 2. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʨʘʩʪʚʦʨʘ: 

ʘ ï ʉʇɸʂ (ʇʄ-ɼɸɼʌʕ)-Nʅ3 ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 12 ʤʘʩʩ. %, ʙ ï ʉʇɸʂ (ʇʄ-ɼɸɼʌʕ)-Na2CO3 ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ  5 ʤʘʩʩ. % 
 

ʆʪʤʝʯʝʥʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʦʣʝʡ ʜʦʣʞʥʳ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʷ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʀʂ-ʩʧʝʢʪʨʦʚ ʘʤʤʠʘʯʥʦʡ ʩʦʣʠ ʇɸʂ (ʨʠʩ. 3ʘ) ʚʠʜʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʛʨʝʚʘ 

ʠʩʯʝʟʘʶʪ ʧʦʣʦʩʳ 1590 ʩʤ-1, 1340 ʩʤ-1, 1640 ʩʤ-1 ʠ 1540 ʩʤ-1 ʠ ʚʦʟʥʠʢʘʶʪ ʧʦʣʦʩʳ 1776 ʩʤ-1 ʠ 1716 ʩʤ-1, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʠʤʠʜʥʦʛʦ ʮʠʢʣʘ. ʇʦʣʥʦʩʪʴʶ ʧʨʦʮʝʩʩ ʠʤʠʜʠʟʘʮʠʠ ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʠ 250 . ɺ ʩʣʫʯʘʝ ʩʦʣʠ 

ʇɸʂ (ʇʄ-ɼɸɼʌʕ)-Na2CO3 (ʨʠʩ. 3ʙ)  ʧʨʦʛʨʝʚ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠʤʠʜʘ. 

 

ʋ ʚʦʜʥʳʭ 10 %-ʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩʦʣʝʡ ʇɸʂ ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʩʦʢʦʝ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ 61,5 ï 

63,0 ʤʅ/ʤ. ʇʨʠ ʪʘʢʠʭ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʧʨʦʚʦʜʠʪʴ ʵʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʝ ʙʳʣʦ 

ʥʝʚʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʠʨʪʦ-ʚʦʜʥʳʝ ʩʤʝʩʠ ʩʦʣʝʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ, ʦʙʣʘʜʘʶʱʠʡ  ʥʠʟʢʠʤ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʥʘʪʷʞʝʥʠʝʤ, ʩʣʫʞʠʣ  ʨʘʟʙʘʚʠʪʝʣʝʤ  

ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ  ʩʦʣʝʡ ʧʦʣʠʘʤʠʜʦʢʠʩʣʦʪ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʦʙʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʩʧʠʨʪʦ-ʚʦʜʥʳʭ ʩʤʝʩʝʡ ʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʩʦʣʠ ʇɸʂ (ʇʄ-ɼɸɼʌʕ) 

ʨʘʩʪʚʦʨʠʤʳ ʚ ʩʧʠʨʪʦ-ʚʦʜʥʦʡ ʩʤʝʩʠ 50/50. ʇʨʠ ʵʪʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 28,5-28,6 ʤʅ/ʤ. 

  
ʘ ʙ 

ʈʠʩ. 3. ʇʨʦʮʝʩʩ ʪʝʨʤʠʯʝʩʢʦʡ ʠʤʠʜʠʟʘʮʠʠ:  

ʘ ï ʩʦʣʠ ʇɸʂ(ʇʄ-ɼɸɼʌʕ)-NH3, ʙ ï ʩʦʣʠ ʇɸʂ(ʇʄ-ɼɸɼʌʕ)- Na2CO3 : 1 ïʠʩʭʦʜʥʘʷ ʩʦʣʴ; 2 ï ʧʨʦʛʨʝʚ 

ʜʦ 100ʉ̄; 3 ï ʧʨʦʛʨʝʚ ʜʦ  200ʉ̄; 4- ʧʨʦʛʨʝʚ ʜʦ 250ʉ̄;  5 ï ʧʨʦʛʨʝʚ ʜʦ 300ʉ̄ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2020 

76 

ʋʩʣʦʚʠʷ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʝʞʠʤʘ ʵʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʷ (ʥʘʧʨʷʞʝʥʠʝ 20 ï 26 ʢɺ, ʨʘʩʭʦʜ 

0,5 ï 1 ʤʣ/ʯʘʩ) ʧʦʜʙʠʨʘʣʠʩʴ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʪʚʦʨʘ. ʋʩʢʦʨʷʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 5 ʢɺ.  

 

ʊʘʙʣʠʮʘ 1.ɿʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʩʧʠʨʪʦ-ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩʦʣʝʡ ʇɸʂ 

ʇʦʣʠʤʝʨ 

ʉʦʣʝʦʙʨʘʟʫ-

ʶʱʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ʈʘʩʪʚʦʨʠʪʝʣʴ 

ʩʧʠʨʪ/ʚʦʜʘ, % 

ʂʦʥʮʝʥʪʨʘʮʠʷ,  

ʤʘʩʩ. % 
ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 

ʇʦʚʝʨʭʥʦʩʪ-

ʥʦʝ ʥʘʪʷʞʝʥʠʝ, 

ʤʅ/ʤ 

ʇɸʂ ʇʄ-ɼɸɼʌʕ 

Na2CO3 50/50 5 0,9362 28,6 

NH3 
50/50 5 0,9376 28,5 

0/100 10 1,0121 61,5 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʣʦʢʦʥ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 5 % ʨʘʩʪʚʦʨʳ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʣʝʡ (ʨʠʩ. 4ʘ,ʙ).  

 

ɺ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʬʦʨʤʦʚʘʥʠʷ ʨʘʩʪʚʦʨʘ ʩʦʣʠ  ʇɸʂ (ʇʄ-ɼɸɼʌʕ)-NH3 ʙʳʣ ʧʦʣʫʯʝʥ ʚʦʣʦʢʥʠʩʪʳʡ 

ʤʘʪʝʨʠʘʣ, ʘ ʬʦʨʤʦʚʘʥʠʝ ʨʘʩʪʚʦʨʘ  ʩʦʣʠ ʇɸʂ (ʇʄ-ɼɸɼʌʕ)-Na2CO3 ʧʨʠʚʦʜʠʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʤʠʢʨʦʢʘʧʝʣʴ, ʠ ʚʦʣʦʢʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʩʷ.  

 
ɺʳʚʦʜʳ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʜʦʨʘʩʪʦʚʨʠʤʘʷ ʉʇɸʂ (ʇʄ-ɼɸɼʌʕ)-

NH3 ʧʦʣʥʦʩʪʴʶ ʠʤʠʜʠʟʫʝʪʩʷ ʧʨʠ 250 , ʉʇɸʂ (ʇʄ-ɼɸɼʌʕ)-Na2CO3 ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʤʠʜʠʟʘʮ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʦʞʠʪʴ ʉʇɸʂ (ʇʄ-ɼɸɼʌʕ)-NH3  ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʢʫʨʩʦʨʘ ʧʦʣʠʠʤʠʜʦʚ.  
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ʘ ʙ 

ʈʠʩ. 4. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʚʦʣʦʢʦʥ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ʕʌ ʠʟ ʨʘʩʪʚʦʨʘ: 

ʘ - ʉʇɸʂ (ʇʄ-ɼɸɼʌʕ)-NH3, ʙ - ʉʇɸʂ (ʇʄ-ɼɸɼʌʕ)-Na2CO3 
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ʇʦ ʦʜʥʦʡ ʠʟ ʚʝʨʩʠʡ ʪʝʨʤʠʥ APT (advanced persistent threat ð ʨʘʟʚʠʪʘʷ ʫʩʪʦʡʯʠʚʘʷ ʫʛʨʦʟʘ; ʮʝʣʝʚʘʷ 

ʢʠʙʝʨʘʪʘʢʘ) ʙʳʣ ʚʚʝʜʝʥ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʤʠ ʩʠʣʘʤʠ ʉʐɸ ʚ 2006 ʛʦʜʫ. ʇʦ ʜʨʫʛʦʡ - ʧʨʠʤʝʨʥʦ ʩ 2004 ʛʦʜʘ 

ʢʦʤʘʥʜʘ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʥʮʠʜʝʥʪʳ ʚ Lockheed Martin ʩʪʘʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ APT ʚ 

ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʊʘʢ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʩʣʦʞʥʳʝ ʘʪʘʢʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚʦʝʥʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʆʙʳʯʥʦ ʚ ʠʭ ʧʨʦʚʝʜʝʥʠʠ ʧʦʜʦʟʨʝʚʘʣʠ ʩʧʝʮʩʣʫʞʙʳ 

ʜʨʫʛʠʭ ʩʪʨʘʥ ʠ ʦʪʨʷʜʳ çʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʭʘʢʝʨʦʚè. ɿʘʪʝʤ ʧʦʥʷʪʠʝ APT ʨʘʩʰʠʨʠʣʦʩʴ ʜʦ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʘʪʘʢ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʩʝʪʴ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʛʨʫʧʧʘ ʫʩʪʨʦʡʩʪʚ ʩ 

ʦʙʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. ʊʝʨʤʠʥ APT ʦʩʪʘʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʳʤ ʜʦ ʩʠʭ ʧʦʨ. ɻʣʘʚʥʦʝ - ʧʦʥʷʪʴ, ʯʪʦ APT ð ʵʪʦ 

ʥʝ ʢʘʢʦʡ-ʪʦ ʦʩʦʙʝʥʥʳʡ ʚʠʨʫʩ, ʪʨʦʷʥ ʠʣʠ ʯʝʨʚʴ. APT ð ʵʪʦ ʩʪʨʘʪʝʛʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʧʦ ʥʝʟʘʢʦʥʥʦʤʫ 

ʜʦʩʪʫʧʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. 

APT ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʘʪʘʢ ʪʝʤ, ʯʪʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʚʟʣʦʤ ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ ʠ ʧʣʘʥʠʨʫʝʪʩʷ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʡ, ʩʦʙʠʨʘʝʤʦʡ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ.  

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ APT: 

1) ʈʘʟʚʝʜʢʘ ʠ ʧʦʜʛʦʪʦʚʢʘ. ɿʣʦʫʤʳʰʣʝʥʥʠʢʠ ʠʟʫʯʘʶʪ ʧʨʦʛʨʘʤʤʳ, ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, ʩʦʙʠʨʘʶʪ 

ʩʚʝʜʝʥʠʷ ʦ ʝʝ ʩʦʪʨʫʜʥʠʢʘʭ, ʢʣʠʝʥʪʘʭ ʠ ʧʘʨʪʥʝʨʘʭ. 

2) ʇʦʣʫʯʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʜʦʩʪʫʧʘ. ʇʦʣʫʯʠʚ ʧʝʨʚʠʯʥʳʝ ʜʘʥʥʳʝ, ʘʪʘʢʫʶʱʠʝ ʧʨʦʥʠʢʘʶʪ ʚʦ 

ʚʥʫʪʨʝʥʥʶʶ ʩʝʪʴ, ʧʨʦʚʦʜʷ ʩʦʮʠʘʣʴʥʫʶ ʘʪʘʢʫ, ʠʩʧʦʣʴʟʫʷ ʫʷʟʚʠʤʦʩʪʠ ʩʠʩʪʝʤʳ ʠ ʧʨʠʤʝʥʷʷ ʵʢʩʧʣʦʡʪʳ 

ʥʫʣʝʚʦʛʦ ʜʥʷ. ʀʩʩʣʝʜʫʶʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʚʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʮʝʥʥʦʩʪʴ. 

3) ʋʜʝʨʞʘʥʠʝ ʠ ʫʩʠʣʝʥʠʝ ʚʣʠʷʥʠʷ. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʠʚʠʣʝʛʠʡ ʠ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʩʠʩʪʝʤʳ. ʎʝʣʴ ʘʪʘʢʫʶʱʠʭ ð ʢʘʢ ʤʦʞʥʦ ʜʦʣʴʰʝ ʦʩʪʘʚʘʪʴʩʷ ʥʝʟʘʤʝʯʝʥʥʳʤʠ, 

ʩʦʭʨʘʥʷʷ ʩʚʦʠ ʧʦʣʥʦʤʦʯʠʷ. 

12 ʷʥʚʘʨʷ 2010 ʛʦʜʘ Google ʩʦʦʙʱʠʣ, ʯʪʦ ʦʥ ʧʦʜʚʝʨʛʩʷ APT ʘʪʘʢʝ. Google ʙʳʣ ʧʝʨʚʦʡ ʢʦʤʧʘʥʠʝʡ, 

ʢʦʪʦʨʘʷ ʦʪʢʨʳʪʦ ʟʘʷʚʠʣʘ ʦʙ APT ʘʪʘʢʝ, ʥʦ ʜʘʣʝʢʦ ʥʝ ʧʦʩʣʝʜʥʝʡ. ʇʝʨʚʫʶ APT ʘʪʘʢʫ ʥʘʟʚʘʣʠ Aurora, ʪʘʢ ʢʘʢ 

ʵʪʦ ʠʤʷ ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ ʚ ʬʘʡʣʦʚʦʤ ʧʫʪʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ. ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 2011 ʛʦʜʘ 

ʦʙ ʘʪʘʢʝ Aurora ʪʘʢʞʝ ʟʘʷʚʠʣʠ: Stanley, RSA, Symantec, Yahoo, Northrop Grumman, Intel, Juniper Networks, 

Adobe Systems, Dow Chemical Morgan. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ ʦʜʥʫ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ APT: ʧʨʠ ʧʝʨʝʭʦʜʝ ʧʦ ʩʩʳʣʢʝ ʠʣʠ ʦʪʢʨʳʪʠʠ ʬʘʡʣʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʜʦʣʞʝʥ ʥʠʯʝʛʦ ʟʘʧʦʜʦʟʨʠʪʴ. ʉʪʨʘʥʠʮʘ ʩʘʡʪʘ ʥʝ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʷʨʢʦʡ ʨʝʢʣʘʤʳ ʠʣʠ 

ʰʦʢʠʨʫʶʱʠʭ ʢʘʨʪʠʥʦʢ; ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʥʝ ʙʫʜʝʪ ʧʫʩʪʳʤ ʠ ʥʝ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʧʨʦʩʴʙʫ ʩʢʠʥʫʪʴ 

100 ʨʫʙʣʝʡ ʥʘ ʪʝʣʝʬʦʥ ʠʣʠ ʩʩʳʣʢʫ ʥʘ ʫʩʪʘʥʦʚʢʫ ʙʨʘʫʟʝʨʘ ɸʤʠʛʦ. ʕʪʦ ʙʫʜʝʪ ʥʠʯʝʤ ʥʝ ʧʨʠʤʝʯʘʪʝʣʴʥʦʝ 

ʩʦʦʙʱʝʥʠʝ, ʧʨʦʩʪʦʡ, ʥʝʡʪʨʘʣʴʥʳʡ ʪʝʢʩʪ. ʎʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʠʯʝʛʦ ʥʝ 

ʟʘʧʦʜʦʟʨʠʣ, ʥʝ ʧʨʠʜʘʣ ʟʥʘʯʝʥʠʷ, ʘ ʚ ʩʣʫʯʘʝ ʨʘʩʢʨʳʪʠʷ APT ʜʘʞʝ ʥʝ ʚʩʧʦʤʥʠʣ ʦʙ ʵʪʦʤ ʩʣʫʯʘʝ.  
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ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʣʝʪʥʶʶ ʘʪʘʢʫ 2008 ʛʦʜʘ ʥʘ ʪʠʙʝʪʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ. ʆʪʜʝʣʝʥʠʷ 

ʵʪʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘʭʦʜʠʣʠʩʴ ʧʦ ʚʩʝʤʫ ʤʠʨʫ: ɽʚʨʦʧʘ, ʀʥʜʠʷ, ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ. ʇʦʩʪʨʘʜʘʣʘ ʚʩʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɿʘʨʘʞʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʪʳʩʷʯʠ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʙʦʣʝʝ ʩʦʪʥʠ 

ʩʪʨʘʥ. ɸ ʥʘʯʘʣʦʩʴ ʚʩʸ ʩ ʦʪʧʨʘʚʢʠ ʬʠʰʠʥʛʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩ ʪʝʢʩʪʦʤ ʦ ʜʦʙʨʦʚʦʣʴʥʦʤ ʧʦʞʝʨʪʚʦʚʘʥʠʠ ʚ ʵʪʦ 

ʩʦʦʙʱʝʩʪʚʦ (ʨʠʩ. 1). ʆʙʥʘʨʫʞʝʥʘ ʵʪʘ ʘʪʘʢʘ ʙʳʣʘ ʚ ʠʶʥʝ 2008 ʛʦʜʘ ʘʥʘʣʠʪʠʢʘʤʠ Information Warfare 

Monitor. 

 
ʈʠʩ. 1 (ʌʠʰʠʥʛʦʚʦʝ ʧʠʩʴʤʦ) 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ APT-ʘʪʘʢ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʢʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʷʟʚʠʤʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʝʱʝ ʥʝʪ ʧʘʪʯʘ. ʅʘʧʨʠʤʝʨ, ʧʦ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʦʤʧʘʥʠʠ 360 Core Security, ʚ ʦʜʥʦʡ ʠʟ ʘʪʘʢ ʛʨʫʧʧʘ 

APT-C-06 ʠʩʧʦʣʴʟʦʚʘʣʘ ʵʢʩʧʣʦʠʪ ʥʫʣʝʚʦʛʦ ʜʥʷ CVE-2018-8174 ʜʣʷ ʜʚʠʞʢʘ VBScript. ʆʥ ʟʘʪʨʘʛʠʚʘʝʪ 

Internet Explorer ʚ Windows 7ï10 ʠ ʩʝʨʚʝʨʥʳʭ ʧʣʘʪʬʦʨʤʘʭ, ʥʘʯʠʥʘʷ ʩ Windows Server 2012 R2. 

ʂʦʛʜʘ ʞʝʨʪʚʘ ʦʪʢʨʳʚʘʝʪ ʜʦʢʫʤʝʥʪ MS Office ʠʣʠ ʬʠʰʠʥʛʦʚʫʶ ʩʩʳʣʢʫ c ʚʨʝʜʦʥʦʩʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ActiveX, ʧʨʦʠʩʭʦʜʠʪ ʩʙʦʡ ʚ ʨʘʙʦʪʝ VBScript, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʜʤʝʥʷʝʪʩʷ ʪʠʧ ʦʙʲʝʢʪʦʚ ʚ 

ʧʘʤʷʪʠ ʠ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. ʊʘʢ ʫ ʘʪʘʢʫʶʱʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦ ʚʳʧʦʣʥʠʪʴ 

ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʚ ʦʙʭʦʜ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ.  

 ɼʨʫʛʘʷ ʛʨʫʧʧʘ, APT37 (Reaper), ʠʩʧʦʣʴʟʦʚʘʣʘ ʚ ʩʚʦʠʭ ʘʪʘʢʘʭ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ 2018 ʛʦʜʘ ʵʢʩʧʣʦʠʪ 

ʜʣʷ ʫʷʟʚʠʤʦʩʪʠ ʥʫʣʝʚʦʛʦ ʜʥʷ ʚ Adobe Flash Player CVE-2018-4878. ʆʥʘ ʟʘʪʨʘʛʠʚʘʝʪ ʚʝʨʩʠʠ ʜʦ 28.0.0.161 ʠ 

ʩʚʷʟʘʥʘ ʩ ʥʝʢʦʨʨʝʢʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʫʢʘʟʘʪʝʣʷ ʚ SDK Primetime. ʋʩʧʝʰʥʘʷ ʘʪʘʢʘ ʧʨʠʚʦʜʠʪ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʢʦʜʘ ʯʝʨʝʟ ʧʦʜʤʝʥʫ ʦʙʲʝʢʪʦʚ ʚ ʧʘʤʷʪʠ ʧʨʦʮʝʩʩʘ ʬʣʝʰ-ʧʨʦʠʛʨʳʚʘʪʝʣʷ. 

ʇʦ ʜʘʥʥʳʤ Positive Technologies ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʤʝʪʦʜ ʧʝʨʚʠʯʥʦʛʦ ʜʦʩʪʫʧʘ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʶ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ, ï ʩʧʠʨʬʠʰʠʥʛ(spearfishing-ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʬʠʰʠʥʛ). ʉʘʤʳʡ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʤʝʪʦʜʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ï ʯʝʨʝʟ ʟʘʭʚʘʪ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ (input capture), ʵʢʨʘʥʘ ʠ ʘʫʜʠʦ. 

ʉʘʤʳʤʠ ʯʘʩʪʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ APT-ʘʪʘʢ ʷʚʣʷʶʪʩʷ: ʧʦʪʝʨʷ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʫ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ, 

ʦʩʪʘʥʦʚʢʘ ʩʝʨʚʠʩʘ. 

ʄʝʪʦʜʳ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ APT: 

- ɸʥʘʣʠʟ ʪʨʘʬʠʢʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʙʥʘʨʫʞʠʪʴ ʧʦʜʦʟʨʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʩʝʪʠ. 

ʉʚʦʝʚʨʝʤʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʫʛʨʦʟ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʫʷʟʚʠʤʦʩʪʠ, ʧʘʪʯʝʡ ʥʘ ʢʦʪʦʨʳʝ ʝʱʝ 

ʥʝ ʚʳʧʫʱʝʥʦ. 

- ʃʦʚʫʰʢʠ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʬʘʡʣ ʩ ʥʘʟʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʠʚʣʝʯʸʪ ʚʥʠʤʘʥʠʝ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʧʳʪʢʠ ʦʪʢʨʳʪʴ ʠ ʩʢʦʧʠʨʦʚʘʪʴ ʝʛʦ. 

- ʂʦʥʪʨʦʣʴ ʟʘ ʘʥʪʠʚʠʨʫʩʥʳʤ ʇʆ. ʅʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʪʴ ʠ ʧʨʦʚʝʨʷʪʴ 

ʘʥʪʠʚʠʨʫʩʳ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʀʥʦʛʜʘ ʘʪʘʢʫʶʱʠʤ ʫʜʘʸʪʩʷ ʠʭ ʦʪʢʣʶʯʠʪʴ. 

- ʃʦʛʠʨʦʚʘʥʠʝ ʩʦʙʳʪʠʡ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ. 

- ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ. ʇʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʘʪʴ ʥʝ ʧʦʧʘʜʘʪʴʩʷ ʥʘ ʤʝʪʦʜʳ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʠ ʜʨʫʛʠʝ ʫʣʦʚʢʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʮʝʣʝʚʦʡ ʘʪʘʢʠ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʙʳʪʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘ ʜʣʠʪʝʣʴʥʳʡ 

ʩʨʦʢ. ʆʪʣʠʯʠʪʝʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʧʦʩʣʝʜʩʪʚʠʡ ʘʪʘʢʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʛʘʨʘʥʪʠʠ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʠ ʜʘʣʴʥʝʡʰʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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3. ʏʪʦ ʪʘʢʦʝ APT-ʘʪʘʢʘ ʠ ʢʘʢ ʦʪ ʥʝʝ ʟʘʱʠʪʠʪʴʩʷ? URL:  http://www.spy-soft.net/apt-attack/. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʨʘʩʢʨʳʪʦ ʧʦʥʷʪʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʟʨʝʥʠʷ ʠ ʧʦʢʘʟʘʥʦ ʥʝʙʦʣʴʰʦʝ ʩʨʘʚʥʝʥʠʝ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʟʨʝʥʠʝʤ. ɿʘʪʝʤ ʦʧʠʩʘʥʳ ʪʝʭʥʦʣʦʛʠʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʛʦ ʮʝʥʥʦʩʪʴ. ʅʘʢʦʥʝʮ, ʨʘʩʩʤʦʪʨʝʥʳ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʦʯʝʥʴ ʫʩʧʝʰʥʳʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʯʝʣʦʚʝʯʝʩʢʦʝ ʟʨʝʥʠʝ, ʛʣʫʙʦʢʦʝ 

ʦʙʫʯʝʥʠʝ. 
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SYSTEMS OF COMPUTER VISION AND ITS USE IN MODERN TECHNOLOGIES 
 

The article given an overview of computer vision. At first, it is formulated concept of computer vision and showed 

a compare with human vision. The technologies used in computer vision and its value are then described. Finally, 

the fields of application of computer vision are considered. In particular, some examples are given of applications 

and companies considered very successful in this area.  

Keywords: computer vision, artificial intelligence, human vision, deep learning. 

 

ʇʨʝʚʦʩʭʦʜʩʪʚʦ ʤʘʰʠʥʳ ʥʘʜ ʯʝʣʦʚʝʢʦʤ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʷʚʣʷʝʪʩʷ ʜʦʢʘʟʘʥʥʳʤ ʬʘʢʪʦʤ. 

ʄʘʰʠʥʘ, ʢʘʢ ʠ ʯʝʣʦʚʝʢ, ʫʤʝʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ, ʩʦʚʝʨʰʘʪʴ ʤʳʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʫʯʠʪʴʩʷ 

ʠ ʦʙʫʯʘʪʴʩʷ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʘʪʴ ʜʨʫʛʠʝ ʥʝʚʝʨʦʷʪʥʳʝ ʜʝʡʩʪʚʠʷ. ʉʝʛʦʜʥʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʟʨʝʥʠʶ. ʕʪʘ ʬʫʥʢʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠ 

ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ.  ʅʘʯʠʥʘʷ ʩ ʢʦʥʮʘ 1950-ʭ ï ʥʘʯʘʣʘ 1960-ʭ ʛʦʜʦʚ, ʮʝʣʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʙʳʣʘ 

ʠʤʠʪʘʮʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʠ ʚʳʷʩʥʝʥʠʝ, ʯʪʦ ʞʝ ʚʠʜʷʪ ʢʦʤʧʴʶʪʝʨʳ. ʇʦʢʘ ʥʝ ʙʳʣʘ ʚʟʷʪʘ ʠʥʠʮʠʘʪʠʚʘ 

ʧʦ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʠʭ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʚʨʫʯʥʫʶ, ʙʫʜʴ ʪʦ ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʩʥʠʤʦʢ ʠʣʠ 

ʢʘʜʨ, ʧʦʣʫʯʝʥʥʳʡ ʧʫʪʝʤ ʢʦʩʤʠʯʝʩʢʦʡ ʬʦʪʦʩʲʝʤʢʠ. ʂʦʤʧʴʶʪʝʨ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʥʘ 
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ʧʦʨʷʜʦʢ ʙʳʩʪʨʝʡ ʠ ʵʬʬʝʢʪʠʚʥʝʡ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʩʦʤʥʝʥʥʳʤ ʧʣʶʩʦʤ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʨʦʙʣʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʟʘʥʠʤʘʝʪ ʫʤʳ 

ʠʥʞʝʥʝʨʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʚ ʮʝʣʦʤ ʩʦʦʙʱʝʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʫʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʨʘʟʨʘʙʦʪʢʘʭ, ʧʨʠʣʦʞʝʥʠʷʭ ʠ ʚ 

ʥʝʢʦʪʦʨʦʡ ʪʝʭʥʠʢʝ, ʘ ʧʦʪʝʥʮʠʘʣ ʦʭʚʘʪʘ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʥʫʰʠʪʝʣʝʥ. ɽʩʪʴ 

ʙʦʣʴʰʦʡ ʰʘʥʩ, ʯʪʦ ʠʤʝʥʥʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʚ ʢʦʤʧʦʟʠʮʠʠ ʩ ʛʣʫʙʦʢʠʤ ʦʙʫʯʝʥʠʝʤ ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʪʴ 

ʥʝʩʨʘʚʥʠʤʳʡ ʧʦ ʤʦʱʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʤʝʥʷʪʴ ʥʘʰʫ ʧʨʠʚʳʯʥʫʶ ʞʠʟʥʴ. 

ʅʘ ʦʩʥʦʚʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʨʘʙʦʪʦʢ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʢʫʜʘ ʜʚʠʞʝʪʩʷ ʠ ʢ ʯʝʤʫ ʧʨʠʚʝʜʝʪ ʨʘʟʚʠʪʠʝ ʵʪʦʡ 

ʪʝʭʥʦʣʦʛʠʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʠʝ ʜʦʩʪʠʞʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʜʦʣʞʘʝʪ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʦʚʘʪʴʩʷ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ, ʯʪʦ ʧʦʩʪʦʷʥʥʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ 

ʩʧʦʩʦʙʦʚ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʚʩʝʜʥʝʚʥʳʭ ʟʘʜʘʯ. ʇʦʵʪʦʤʫ ʥʝ ʩʣʫʯʘʡʥʦ ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʘʣʛʦʨʠʪʤʳ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʨʘʩʯʸʪʦʤ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʠʣʠ 

ʛʘʜʞʝʪʘʭ. 

ʇʨʠ ʵʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʦʪ ʫʜʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʨʷʜʘ ʩʣʦʞʥʳʭ ʠ ʥʝʦʜʥʦʟʥʘʯʥʳʭ ʟʘʜʘʯ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʟʘʚʠʩʠʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʤʥʦʞʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʮʝʜʫʨ, ʢʦʪʦʨʳʝ ʜʦ ʵʪʦʛʦ 

ʚʳʧʦʣʥʷʣʠʩʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʯʝʣʦʚʝʢʦʤ.  

ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ï ʵʪʦ ʦʙʣʘʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʤʘʰʠʥʘʤ 

ʧʦʣʫʯʘʪʴ ʟʥʘʯʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʚʠʜʝʦ ʠ ʜʨʫʛʠʭ ʚʠʟʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ï ʠ 

ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ ʠʣʠ ʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɽʩʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʘʤ ʤʳʩʣʠʪʴ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʚʠʜʝʪʴ, ʥʘʙʣʶʜʘʪʴ ʠ ʧʦʥʠʤʘʪʴ [1]. 

ʀʟʫʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʧʨʝʩʣʝʜʫʝʪ ʜʚʝ ʮʝʣʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʩʦʟʜʘʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʚʠʟʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ. 

ʉ ʠʥʞʝʥʝʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʚʳʧʦʣʥʷʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ, ʢʘʢʠʝ ʚʳʧʦʣʥʷʝʪ ʚʠʟʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ, ʠ ʜʘʞʝ 

ʧʨʝʚʦʩʭʦʜʠʪʴ ʝʝ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʟʘʜʘʯʘ ʩʚʷʟʘʥʘ ʩ ʠʟʚʣʝʯʝʥʠʝʤ ʪʨʸʭʤʝʨʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʠʭʩʷ ʜʚʫʤʝʨʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ 

ʪʝʣʝʚʠʟʠʦʥʥʳʤʠ ʢʘʤʝʨʘʤʠ, ʠ, ʚ ʙʦʣʝʝ ʦʙʱʝʤ ʧʣʘʥʝ, ʩ ʧʦʥʠʤʘʥʠʝʤ ʪʘʢʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʮʝʥ. ʂʦʥʝʯʥʦ, ʵʪʠ 

ʜʚʝ ʮʝʣʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʉʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʯʘʩʪʦ 

ʚʜʦʭʥʦʚʣʷʶʪ ʠʥʞʝʥʝʨʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ʀ ʥʘʦʙʦʨʦʪ, ʘʣʛʦʨʠʪʤʳ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʤʦʛʫʪ ʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʚʠʟʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ.  

ɺ ʦʙʱʝʤ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʨʘʙʦʪʘʝʪ ʧʦʯʪʠ ʪʘʢ ʞʝ, ʢʘʢ ʯʝʣʦʚʝʯʝʩʢʦʝ ʟʨʝʥʠʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʪʦʛʦ, ʯʪʦ ʫ ʣʶʜʝʡ ʝʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ çʙʳʪʦʚʦʤè ʢʦʥʪʝʢʩʪʝ. ʏʝʣʦʚʝʢʫ ʧʨʦʩʪʦ ʦʪʣʠʯʘʪʴ ʦʙʲʝʢʪʳ, 

ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢ ʜʘʣʝʢʦ ʦʥʠ ʥʘʭʦʜʷʪʩʷ, ʜʚʠʞʫʪʩʷ ʣʠ ʦʥʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʦʙʫʯʘʝʪ 

ʤʘʰʠʥʳ ʚʳʧʦʣʥʝʥʠʶ ʵʪʠʭ ʬʫʥʢʮʠʡ, ʠ, ʚ ʮʝʣʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʤʝʨ, ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʦʚ, ʘ ʥʝ ʩʝʪʯʘʪʢʠ, 

ʟʨʠʪʝʣʴʥʳʭ ʥʝʨʚʦʚ ʠ ʟʨʠʪʝʣʴʥʦʡ ʢʦʨʳ, ʜʦʣʞʥʦ ʧʦʟʚʦʣʠʪʴ ʚʳʧʦʣʥʷʪʴ ʵʪʠ ʜʝʡʩʪʚʠʷ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ.  

ʆʙʝ ʩʠʩʪʝʤʳ ʧʨʝʩʣʝʜʫʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʮʝʣʠ: ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʩʚʝʪ ʚ ʧʦʣʝʟʥʳʝ ʩʠʛʥʘʣʳ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʪʦʯʥʳʭ ʤʦʜʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ 

ʨʘʩʩʤʦʪʨʝʥʠʠ, ʩʪʨʫʢʪʫʨʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʩʭʦʞʠ: ʦʙʝ ʠʤʝʶʪ ʩʚʝʪʦʚʳʝ 

ʜʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪ ʬʦʪʦʥʳ ʚ ʩʠʛʥʘʣ, ʤʝʭʘʥʠʟʤ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʠ çʫʩʪʨʦʡʩʪʚʦ ʧʦʥʠʤʘʥʠʷè, 

ʛʜʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʩʠʛʥʘʣ. ɺʦʟʥʠʢʘʝʪ ʤʥʦʛʦ ʨʘʟʣʠʯʠʡ ʧʨʠ ʦʪʩʣʝʞʠʚʘʥʠʠ ʧʫʪʠ ʦʙʨʘʙʦʪʢʠ ʩʚʝʪʦʚʦʛʦ 

ʩʠʛʥʘʣʘ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. 

ʆʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʦʪʣʠʯʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʟʨʝʥʠʷ ʧʝʨʝʜʘʝʪ ʩʠʛʥʘʣ. ʋ ʣʶʜʝʡ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʮʝʧʦʯʢʫ ʭʠʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʩ ʫʯʘʩʪʠʝʤ ʠʦʥʦʚ 

ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ. ɺ ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ ʩʠʛʥʘʣ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ. ʕʪʦ ʨʘʟʣʠʯʠʝ 

ʜʝʣʘʝʪ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʟʨʝʥʠʠ. ʅʦ ʢʦʛʜʘ 

ʜʝʣʦ ʜʦʭʦʜʠʪ ʜʦ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʦʜʥʦ ʚʘʞʥʦʝ ʩʭʦʜʩʪʚʦ: ʢʘʢ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʩʠʛʥʘʣ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ ʩ 

ʥʘʙʦʨʦʤ ʩʚʷʟʝʡ. ɿʘʪʝʤ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʦʮʝʥʠʚʘʶʪ, ʜʦʩʪʘʪʦʯʥʦ ʣʠ ʦʥʠ 

ʧʦʭʦʞʠ, ʯʪʦʙʳ ʙʳʪʴ ʜʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʪʦʛʦ ʞʝ ʩʘʤʦʛʦ ʥʘʙʦʨʘ [2]. 

ɺʪʦʨʦʝ ʢʣʶʯʝʚʦʝ ʨʘʟʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. ɺ ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ 

ʜʘʪʯʠʢʠ, ʫʣʘʚʣʠʚʘʶʱʠʝ ʩʚʝʪ, ʥʝ ʜʝʣʘʶʪ ʥʠʢʘʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɺ ʯʝʣʦʚʝʯʝʩʢʦʤ ʟʨʝʥʠʠ ʧʝʨʚʳʝ ʩʪʘʜʠʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʩʝʪʯʘʪʢʝ ï ʦʧʨʝʜʝʣʝʥʠʝ ʮʚʝʪʘ ʠ ʛʨʘʥʠʮ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʛʘʥʛʣʠʦʟʥʳʝ 

ʢʣʝʪʢʠ ʩʝʪʯʘʪʢʠ [2].  

ɽʱʝ ʦʜʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʣʠʯʠʝ: ʟʨʝʥʠʝ ʯʝʣʦʚʝʢʘ ʛʣʫʙʦʢʦ ʧʨʠʚʷʟʘʥʦ ʢ ʤʦʟʛʫ, ʯʪʦ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʣʶʜʠ, ʢʦʪʦʨʳʝ ʩʣʝʧʳ ʩ ʤʝʜʠʮʠʥʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʦʢʨʫʛ ʦʙʲʝʢʪʦʚ, ʥʝ ʚʠʜʷ ʠʭ. ʕʪʦ 

ʷʚʣʝʥʠʝ ʠʟʚʝʩʪʥʦ, ʢʘʢ ʩʣʝʧʦʝ ʟʨʝʥʠʝ. ʄʦʟʛ çʩʣʝʧʦʟʨʷʯʠʭè ʣʶʜʝʡ ʦʮʝʥʠʚʘʝʪ ʟʨʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʦʙʭʦʜʥʦʤʫ ʧʫʪʠ. ɺ ʪʦ ʚʨʝʤʷ, ʤʘʰʠʥʳ ʥʘ ʪʘʢʦʝ ʥʝ ʩʧʦʩʦʙʥʳ. ʀʭ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʚʠʟʫʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʵʪʦ çʛʣʘʟʘè, ʪʦ ʝʩʪʴ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ. ʅʦ ʚ ʵʪʦʤ ʤʦʞʥʦ 
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ʟʘʤʝʪʠʪʴ ʠ ʩʭʦʜʩʪʚʦ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʤʦʟʛʦʤ. ʃʶʜʠ ʩ ʪʘʢʠʤ ʜʠʘʛʥʦʟʦʤ, ʧʦʤʠʤʦ ʩʦʭʨʘʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʟʨʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʞʝ ʤʦʛʫʪ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʯʘʩʪʠ ʤʦʟʛʘ ʜʣʷ ʜʨʫʛʠʭ ʟʘʜʘʯ. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʤʦʟʛʫ ʩʫʱʝʩʪʚʫʝʪ ʦʙʱʠʡ ʤʝʭʘʥʠʟʤ ʦʙʫʯʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʳ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʦ ʤʥʦʛʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʯʘʩʪʦ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʨʫʛʠʭ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʘʣʛʦʨʠʪʤʝ. 
ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʣʠʯʠʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʧʦʣʝ ʟʨʝʥʠʷ. ʇʦʣʝ ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ 220 

ʛʨʘʜʫʩʦʚ, ʪʦ ʝʩʪʴ ʚʩʝ, ʯʪʦ ʧʝʨʝʜ ʥʠʤ, ʠ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ, ʘ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ 

ʧʦʣʝ ʦʙʟʦʨʘ 360 ʛʨʘʜʫʩʦʚ, ʪʦ ʝʩʪʴ ʫ ʥʠʭ ʤʦʞʝʪ ʥʝ ʙʳʪʴ çʩʧʝʨʝʜʠè ʠ çʩʟʘʜʠè. ʀ ʝʩʪʴ ʝʱʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʣʘʩʪʴʶ ʟʨʝʥʠʷ. ʊʝʭʥʦʣʦʛʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʝʜʠʥʦʦʙʨʘʟʥʘ ʚʦ ʚʩʝʭ ʯʘʩʪʷʭ 

ʦʙʣʘʩʪʠ ʟʨʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʪʦ, ʯʪʦ ʚʠʜʠʪ ʯʝʣʦʚʝʢ ʣʫʯʰʝ ʚʩʝʛʦ, ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʟʨʝʥʠʷ. 

ʃʶʜʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʫʯʰʝ ʚʠʜʷʪ ʮʚʝʪ ʚ ʮʝʥʪʨʝ ʧʦʣʷ ʟʨʝʥʠʷ, ʠ ʥʘʦʙʦʨʦʪ, ʤʦʛʫʪ ʣʫʯʰʝ ʨʘʟʣʠʯʠʪʴ ʦʙʲʝʢʪʳ 

ʩ ʥʠʟʢʠʤ ʦʩʚʝʱʝʥʠʝʤ ʥʘ ʧʝʨʠʬʝʨʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʠʬʝʨʠʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʮʝʥʪʨʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʣʷ 

ʟʨʝʥʠʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʜʚʠʞʝʥʠʷ. 

ʆʪʣʠʯʠʝʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʚʠʟʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʯʝʣʦʚʝʢʘ ʝʩʪʴ ʜʚʘ ʪʠʧʘ ʩʚʝʪʦʚʳʭ ʜʘʪʯʠʢʦʚ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʘʪʯʠʢʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʥʝ ʠʤʝʶʪ ʪʘʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʉʝʥʩʦʨʥʳʝ ʢʣʝʪʢʠ ʥʘ 

ʩʝʪʯʘʪʢʝ ʯʝʣʦʚʝʢʘ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʘʣʦʯʢʠ ʠ ʢʦʣʙʦʯʢʠ. ʇʘʣʦʯʢʠ ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ (ʦʥʠ ʩʦʦʪʥʦʩʷʪʩʷ 

ʧʦ ʚʝʣʠʯʠʥʝ ʩ ʢʦʣʙʦʯʢʘʤʠ ʢʘʢ 20:1) ʠ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʦʙʱʝʤʫ ʫʨʦʚʥʶ ʩʚʝʪʘ, ʪʦ ʝʩʪʴ ʠʤʝʥʥʦ ʦʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʚʠʜʝʪʴ ʚ ʥʠʟʢʠʭ ʫʩʣʦʚʠʷʭ ʩʚʝʪʘ. ʆʥʠ ʪʘʢʞʝ ʙʦʣʝʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʮʝʥʪʨʘ ʧʦʣʷ ʟʨʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʠʜʝʪʴ ʚ ʪʝʤʥʦʪʝ, ʥʦ ʩ ʤʝʥʴʰʠʤ ʨʘʟʨʝʰʝʥʠʝʤ. ʂʦʣʙʦʯʢʠ ʤʦʛʫʪ 

ʨʘʟʣʠʯʘʪʴ ʮʚʝʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ, ʥʦ ʦʥʠ ʥʝ ʨʘʙʦʪʘʶʪ ʚ ʪʝʤʥʦʪʝ ʠ ʯʘʱʝ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʮʝʥʪʨʝ. ʇʦʵʪʦʤʫ ʤʳ ʥʝ ʤʦʞʝʤ ʨʘʟʣʠʯʘʪʴ ʮʚʝʪʘ ʚ ʪʝʤʥʦʪʝ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʚʘʷ ʯʝʣʦʚʝʯʝʩʢʦʝ ʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʦʙʱʠʭ ʯʝʨʪ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʠʡ, ʥʘʯʠʥʘʷ ʦʪ ʧʦʣʷ ʟʨʝʥʠʷ ʠ ʪʠʧʦʚ 

ʜʘʪʯʠʢʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ. ʅʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ 

ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʨʝʥʠʷ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ 

ʚʳʚʦʜʠʪ ʪʝʭʥʦʣʦʛʠʶ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ʉʝʛʦʜʥʷ ʛʣʫʙʦʢʦʝ ʠʟʫʯʝʥʠʝ ʩʪʘʣʦ ʢʣʶʯʝʚʳʤ ʜʣʷ 

ʤʥʦʛʠʭ ʧʦʚʩʝʜʥʝʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʢʦʥʪʝʥʪʫ, ʧʨʠʣʦʞʝʥʠʷ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʮʠʬʨʦʚʳʝ ʧʦʤʦʱʥʠʢʠ ʠ ʯʘʪ-ʙʦʪʳ. ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʪʘʢʞʝ ʧʦʤʦʛʣʦ ʜʦʩʪʠʯʴ 

ʧʨʦʛʨʝʩʩʘ ʚʦ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʙʝʩʧʠʣʦʪʥʳʝ 

ʘʚʪʦʤʦʙʠʣʠ. ɹʣʘʛʦʜʘʨʷ ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʜʘʣʦʩʴ ʩʜʝʣʘʪʴ ʦʛʨʦʤʥʳʡ ʩʢʘʯʦʢ ʠ ʧʨʝʚʟʦʡʪʠ ʣʶʜʝʡ ʚ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʥʘʨʫʞʝʥʠʝʤ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʦʙʲʝʢʪʦʚ. 

ʊʝʨʤʠʥ çʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝè ʙʳʣ ʧʨʠʜʫʤʘʥ ʝʱʝ ʚ 80-ʭ ʛʦʜʘʭ, ʢʦʛʜʘ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚʧʝʨʚʳʝ 

ʥʘʯʘʣʠ ʨʘʙʦʪʘʪʴ ʩ ʜʚʫʤʷ ʠʣʠ ʪʨʝʤʷ ʩʣʦʷʤʠ ʥʝʡʨʦʥʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʥʥʠʭ ʠ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʨʝʰʝʥʠʡ, 

ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʧʝʨʝʛʨʫʧʧʠʨʦʚʳʚʘʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʪʦ ʝʩʪʴ ʩʝʪʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʩʢʨʳʪʳʤʠ ʩʣʦʷʤʠ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʦʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʤʝʞʜʫ ʠʭ ʚʭʦʜʥʳʤ ʠ ʚʳʭʦʜʥʳʤ ʩʣʦʷʤʠ. 

ɺʳʭʦʜʥʦʡ ʫʨʦʚʝʥʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʘʙʣʠʮʫ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ɺʝʨʭʥʠʝ ʫʨʦʚʥʠ ʩʝʪʝʡ ʦʙʥʘʨʫʞʠʚʘʶʪ ʙʦʣʝʝ ʦʙʱʠʝ 

ʯʝʨʪʳ. ʂʘʞʜʳʡ ʫʨʦʚʝʥʴ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʚʦʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʧʝʨʝʜʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʩʣʝʜʫʶʱʠʡ 
ʫʨʦʚʝʥʴ, ʚʩʝ ʦʥʠ ʦʙʫʯʝʥʳ ʠʟʚʣʝʢʘʪʴ ʚʩʝ ʙʦʣʝʝ ʘʙʩʪʨʘʢʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʅʘʧʨʠʤʝʨ, ʧʝʨʚʳʡ ʩʣʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘʫʯʠʣʩʷ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ ʛʨʘʥʠʮʳ, 

ʣʠʥʠʠ ʠʣʠ ʮʚʝʪʦʚʳʝ ʛʨʘʜʠʝʥʪʳ; ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʥʘʫʯʠʣʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʧʦʜʩʢʘʟʢʠ ʜʣʷ 

ʠʟʚʣʝʯʝʥʠʷ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʭ ʬʫʥʢʮʠʡ; ʠ ʪʘʢ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʪ ʞʝʣʘʝʤʳʡ 

ʨʝʟʫʣʴʪʘʪ. ʊʦ ʝʩʪʴ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ - ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʛʜʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʘʣʛʦʨʠʪʤʳ, ʚʜʦʭʥʦʚʣʝʥʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʤ ʤʦʟʛʦʤ, ʫʯʘʪʩʷ ʥʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ 

[1]. 

ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʴʶʪʝʨʫ ʦʙʫʯʘʪʴ 

ʩʝʙʷ ʢʦʥʪʝʢʩʪʫ ʚʠʟʫʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɽʩʣʠ ʯʝʨʝʟ ʤʦʜʝʣʴ ʧʦʜʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, 

ʢʦʤʧʴʶʪʝʨ çʩʤʦʪʨʠʪè ʥʘ ʜʘʥʥʳʝ ʠ ʫʯʠʪ ʩʝʙʷ ʦʪʣʠʯʘʪʴ ʦʜʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʦʪ ʜʨʫʛʦʛʦ. ɸʣʛʦʨʠʪʤʳ 

ʧʦʟʚʦʣʷʶʪ ʤʘʰʠʥʝ ʫʯʠʪʴʩʷ ʘʥʘʣʠʟʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʘ ʥʝ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʟʘʨʘʥʝʝ ʞʝʩʪʢʦ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʤʫ ʤʝʪʦʜʫ. ʆʩʥʦʚʘʥʥʳʝ ʥʘ ʛʣʫʙʦʢʦʤ ʦʙʫʯʝʥʠʠ ʘʣʛʦʨʠʪʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʥʘʯʘʣʠ ʜʘʚʘʪʴ 

ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʧʨʝʚʦʩʭʦʜʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʧʦʨʦʡ ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ.  

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ ʮʝʣʦʤ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ ʜʘʥʥʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʰʠʥʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ, ʤʘʨʢʠʨʦʚʢʠ ʠʣʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʥʝʦʙʨʘʙʦʪʘʥʥʦʛʦ ʚʚʦʜʘ. ʆʙʨʘʟʮʳ, ʢʦʪʦʨʳʝ ʦʥʠ ʨʘʩʧʦʟʥʘʶʪ, 

ʷʚʣʷʶʪʩʷ ʯʠʩʣʦʚʳʤʠ ʜʘʥʥʳʤʠ, ʚ ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʳ ʚʩʝ ʜʘʥʥʳʝ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʙʫʜʴ ʪʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʟʚʫʢ, ʪʝʢʩʪ ʠʣʠ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʠʣʴʥʳ ʚ ʟʘʜʘʯʘʭ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ 
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ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʩ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʨʫʧʧʠʨʦʚʘʪʴ ʥʝʨʘʟʤʝʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʠʤʠ ʯʝʨʪʘʤʠ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠʯʠʷ ʤʘʨʢʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ [4]. 

ʉʚʝʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʦʟʚʦʣʷʝʪ çʩʤʦʪʨʝʪʴè ʧʫʪʸʤ ʨʘʟʙʠʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʧʠʢʩʝʣʠ, 

ʢʦʪʦʨʳʤ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʪʝʛʠ ʠʣʠ ʷʨʣʳʢʠ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪ ʵʪʠ ʤʝʪʢʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʝʨʪʦʢ 

(ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʥʘʜ ʜʚʫʤʷ ʬʫʥʢʮʠʷʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʪʴʝʡ ʬʫʥʢʮʠʠ) ʠ ʜʝʣʘʝʪ ʧʨʦʛʥʦʟʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʯʪʦ çʚʠʜʠʪè [4]. ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ʟʘʧʫʩʢʘʝʪ ʩʚʝʨʪʢʫ ʠ ʧʨʦʚʝʨʷʝʪ ʪʦʯʥʦʩʪʴ ʩʚʦʠʭ 

ʧʨʝʜʩʢʘʟʘʥʠʡ ʚ ʩʝʨʠʠ ʠʪʝʨʘʮʠʡ, ʧʦʢʘ ʧʨʝʜʩʢʘʟʘʥʠʷ ʥʝ ʥʘʯʠʥʘʶʪ ʩʙʳʚʘʪʴʩʷ. ɿʘʪʝʤ ʦʥʘ ʨʘʩʧʦʟʥʘʝʪ ʦʙʨʘʟʳ, 

ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʣʶʜʠ. ʂʘʢ ʠ ʯʝʣʦʚʝʢ, ʧʳʪʘʶʱʠʡʩʷ ʧʦʥʷʪʴ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩʥʘʯʘʣʘ ʨʘʟʣʠʯʘʝʪ ʯʝʪʢʠʝ ʢʨʘʷ ʠ ʧʨʦʩʪʳʝ ʬʦʨʤʳ, ʘ ʟʘʪʝʤ ʚʳʯʣʝʥʷʝʪ 

ʠʥʬʦʨʤʘʮʠʶ, ʚʳʧʦʣʥʷʷ ʠʪʝʨʘʮʠʠ ʩʚʦʠʭ ʧʨʝʜʩʢʘʟʘʥʠʡ [5]. ʉʚʝʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʨʝʢʫʨʨʝʥʪʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ ʜʣʷ ʚʠʜʝʦ-ʧʨʠʣʦʞʝʥʠʡ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʧʦʥʷʪʴ ʢʦʤʧʴʶʪʝʨʘʤ, ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʝʨʠʠ ʢʘʜʨʦʚ 

ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʎʝʥʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʧʨʦʙʣʝʤʳ ʦʥʦ ʤʦʞʝʪ ʨʝʰʠʪʴ. ʕʪʦ 

ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʣʶʜʴʤʠ ʠ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ, ʥʦ ʠ 

ʧʦʤʦʛʘʝʪ ʠʤ ʫʩʢʦʨʷʪʴ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʞʠʟʥʠ. 
ʈʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʚ ʧʦʩʪʘʥʦʚʢʝ 

ʜʠʘʛʥʦʟʦʚ ʠ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʤʝʜʠʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʘʤ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʷʭ. ɸʣʛʦʨʠʪʤʳ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ, ʧʦʤʦʛʘʶʪ 

ʦʙʥʘʨʫʞʠʪʴ ʤʘʣʝʡʰʠʝ ʦʰʠʙʢʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳʪʴ ʜʦʧʫʱʝʥʳ 

ʣʝʯʘʱʠʤʠ ʚʨʘʯʘʤʠ. ʊʘʢʘʷ ʪʦʯʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʩʚʦʜʠʪ 

ʢ ʤʠʥʠʤʫʤʫ ʯʠʩʣʦ ʥʝʚʝʨʥʦ ʧʦʩʪʘʚʣʝʥʥʳʭ ʜʠʘʛʥʦʟʦʚ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʫʩʪʨʘʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʥʝʥʫʞʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʝʪʦʜʘʭ ʣʝʯʝʥʠʷ. ɸʣʛʦʨʠʪʤʳ ʛʣʫʙʦʢʦʛʦ 

ʦʙʫʯʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʧʝʯʘʪʣʷʶʱʫʶ ʪʦʯʥʦʩʪʴ ʧʨʠ ʘʥʘʣʠʟʝ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʘʢ 
ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʚʨʘʯʘʤʠ ʥʘ ʘʥʘʣʠʟ ʩʥʠʤʢʦʚ, 

ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ, ʄʈʊ, ʂʊ ʠ ʤʘʤʤʦʛʨʘʬʠʠ (ʦʢʦʣʦ 90% ʚʩʝʭ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ ʦʩʥʦʚʘʥʳ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷʭ). ɹʣʘʛʦʜʘʨʷ ʭʦʨʦʰʦ ʦʪʣʘʞʝʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʄʈʊ, ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʚʳʩʦʢʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʩʤʝʨʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʨʘʢ, ʤʦʞʥʦ ʚʳʣʝʯʠʪʴ ʩ 

ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʫʩʧʝʭʘ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ. ʊʘʢʞʝ ʵʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʢʘʟʘʪʴ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ ʯʝʣʦʚʝʢʘ, ʯʪʦ 

ʧʦʤʦʛʘʝʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʙʳʩʪʨʝʝ ʠ ʣʫʯʰʝ ʧʨʠʥʠʤʘʪʴ ʤʝʜʠʮʠʥʩʢʠʝ ʨʝʰʝʥʠʷ [7]. 
ɸʚʪʦʤʦʙʠʣʠ ʩ ʘʚʪʦʥʦʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʪʘʢʞʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʙʝʩʧʠʣʦʪʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, 

ʧʦʪʨʝʙʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʧʦʷʚʣʝʥʠʝ ʵʪʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ 

ʛʦʨʦʜʩʢʠʭ ʜʦʨʦʛʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ. ʕʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʜʘʞʝ ʤʘʣʝʡʰʠʝ ʥʝʜʦʩʪʘʪʢʠ ʥʘ ʵʪʘʧʘʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʬʘʪʘʣʴʥʳʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʣʘʛʦʜʘʨʷ ʢʦʤʧʴʶʪʝʨʥʦʤʫ 

ʟʨʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʨʦʞʥʳʭ ʠʥʮʠʜʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. ʆʥʦ ʧʦʤʦʛʘʝʪ ʙʝʩʧʠʣʦʪʥʳʤ 

ʘʚʪʦʤʦʙʠʣʷʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʚʠʟʫʘʣʴʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʂʘʤʝʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ, ʤʦʛʫʪ ʟʘʧʠʩʳʚʘʪʴ ʞʠʚʳʝ ʢʘʜʨʳ ʠ 

ʩʦʟʜʘʚʘʪʴ 3D-ʢʘʨʪʳ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʢʘʨʪ ʙʝʩʧʠʣʦʪʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʤʦʛʫʪ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʜʦʨʦʞʥʫʶ 

ʦʙʩʪʘʥʦʚʢʫ, ʦʙʥʘʨʫʞʠʚʘʷ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʤʘʨʰʨʫʪʝ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʢʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʫʪʠ. 

ʀʩʧʦʣʴʟʫʷ ʢʘʤʝʨʳ ʠ ʣʠʜʘʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ, ʩʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʩ 3D-ʢʘʨʪʘʤʠ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʩʚʝʪʦʬʦʨʳ ʠ ʧʝʰʝʭʦʜʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʝʩʧʠʣʦʪʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʤʦʛʫʪ ʤʛʥʦʚʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʡ. ʂʘʢ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʙʝʩʧʠʣʦʪʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʙʝʟ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʥʝ ʤʦʛʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʪʴ [8]. ʆʜʥʠ ʠʟ ʩʘʤʳʭ ʫʩʧʝʰʥʳʭ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʢʦʤʧʘʥʠʡ 

Tesla, Waymo ʠ Uber. ʆʥʠ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʦʪʣʠʯʘʶʪʩʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ. ʆʜʥʘʢʦ ʝʱʝ ʥʠ ʦʜʥʘ ʢʦʤʧʘʥʠʷ ʥʝ ʤʦʞʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʦʣʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ.  

ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʣʠʮ. 

ɹʠʦʤʝʪʨʠʷ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʯʝʣʦʚʝʢʘ ʧʦ ʝʛʦ ʫʥʠʢʘʣʴʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɸʣʛʦʨʠʪʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪ ʧʨʠʟʥʘʢʠ ʣʠʮʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ 

ʩʨʘʚʥʠʚʘʶʪ ʠʭ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʧʨʦʬʠʣʝʡ ʣʠʮʘ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʠʤʝʨʦʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʟʨʝʥʠʷ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʣʠʮ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʩʤʘʨʪʬʦʥʦʚ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʚʝʨʢʫ ʣʠʯʥʦʩʪʠ ʩʚʦʝʛʦ 
ʚʣʘʜʝʣʴʮʘ, ʪʘʢ ʞʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʣʘʪʝʞʝʡ. ʇʨʠʣʦʞʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʤʘʨʢʠʨʦʚʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʶ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʝʩʪʫʧʥʠʢʦʚ, ʪʦ ʝʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
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ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʩʢʦʨʠʪʴ ʠʭ ʟʘʜʝʨʞʘʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʝʩʪʫʧʣʝʥʠʷ. ʆʜʥʘ ʠʟ 

ʩʘʤʳʭ ʫʩʧʝʰʥʳʭ ʢʦʤʧʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʢʠ, Apple, ʧʨʝʜʩʪʘʚʠʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʚ ʨʷʜʫ ʧʝʨʚʳʭ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʠʣʠ ʬʫʥʢʮʠʶ FaceID ï ʵʪʦ 

ʩʠʩʪʝʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʥʘ ʫʩʪʨʦʡʩʪʚʝ.  ɺʦ ʚʨʝʤʷ ʥʘʩʪʨʦʡʢʠ FaceID 

ʪʨʝʥʠʨʫʝʪ ʩʚʦʶ ʤʦʜʝʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʣʠʮʝ ʚʣʘʜʝʣʴʮʘ ʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʨʘʙʦʪʘʝʪ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ, ʚʦʣʦʩ ʥʘ ʣʠʮʝ, ʧʨʠʯʝʩʢʘʭ, ʰʣʷʧʘʭ ʠ ʦʯʢʘʭ. ɼʨʫʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʪʘʢʠʝ 

ʢʘʢ Samsung ʠ Qualcomm, ʜʝʣʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʰʘʛʠ [9]. ɺ ʂʠʪʘʝ ʤʥʦʛʠʝ ʤʘʛʘʟʠʥʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʶ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʣʝʛʢʫʶ ʦʧʣʘʪʫ ʧʦʢʫʧʘʪʝʣʷʤ. ɺʤʝʩʪʦ 

ʪʦʛʦ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʝʜʠʪʥʳʝ ʢʘʨʪʳ ʠʣʠ ʤʦʙʠʣʴʥʳʝ ʧʣʘʪʝʞʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʣʠʝʥʪʘʤ ʥʫʞʥʦ 

ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʴ ʩʚʦʝ ʣʠʮʦ ʢʘʤʝʨʝ, ʦʙʦʨʫʜʦʚʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʳʤ ʟʨʝʥʠʝʤ [10]. 

ɹʠʙʣʠʦʪʝʢʠ ʬʦʪʦʛʨʘʬʠʡ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʪʠʧʫ ʩʦʜʝʨʞʠʤʦʛʦ. ʊʘʢ ʞʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ 

ʧʦʤʦʛʘʝʪ ʘʥʥʦʪʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚʠʜʝʦ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʢʨʘʱʘʪʴ ʚʨʝʤʷ ʥʘ ʧʦʠʩʢ, ʚʚʦʜʷ ʚ 

ʧʦʠʩʢʦʚʫʶ ʩʪʨʦʢʫ ʪʦ, ʯʪʦ ʦʥʠ ʠʱʫʪ, ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʚʨʫʯʥʫʶ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʮʝʣʳʝ ʚʠʜʝʦ [6]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʰʠʨʥʦʤʫ ʭʨʘʥʠʣʠʱʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʜʘʥʥʳʭ Google. ʕʪʘ ʢʦʤʧʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʡ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʡ ʨʝʧʦʟʠʪʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʜʘʥʥʳʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʇʨʠ ʟʘʧʨʦʩʝ ʣʶʙʦʛʦ 

ʦʙʲʝʢʪʘ, Google ʚʳʜʘʩʪ ʚʩʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʚʘʰʝʡ ʙʠʙʣʠʦʪʝʢʠ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʵʪʦʪ ʦʙʲʝʢʪ. ʆʜʥʘʢʦ ʠʭ 

ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦʡ. ʊʘʢ ʘʣʛʦʨʠʪʤ ʦʰʠʙʦʯʥʦ ʦʧʨʝʜʝʣʠʣ ʠʟʦʙʨʘʞʝʥʠʝ ʜʚʫʭ ʪʝʤʥʦʢʦʞʠʭ 

ʣʶʜʝʡ ʢʘʢ ʟʘʧʨʦʩ çʛʦʨʠʣʣʘè, ʯʪʦ ʚʳʟʚʘʣʦ ʥʝʧʦʥʠʤʘʥʠʝ ʚ ʩʝʪʠ [11]. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʦʧʦʣʥʝʥʥʦʡ ʠ ʩʤʝʰʘʥʥʦʡ ʨʝʘʣʴʥʦʩʪʷʭ. ʕʪʦ 

ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʪʘʢʠʤ ʢʘʢ ʩʤʘʨʪʬʦʥʳ, ʧʣʘʥʰʝʪʳ ʠ ʫʤʥʳʝ 

ʦʯʢʠ, ʥʘʢʣʘʜʳʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʚ ʠʟʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʀʩʧʦʣʴʟʫʷ 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʥʘʨʫʞʠʚʘʶʪ ʦʙʲʝʢʪʳ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʥʠʭ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. ʅʘʧʨʠʤʝʨ, ʘʣʛʦʨʠʪʤʳ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʨʠʣʦʞʝʥʠʷʤ ʦʙʥʘʨʫʞʠʚʘʪʴ ʪʘʢʠʝ ʧʣʦʩʢʦʩʪʠ, ʢʘʢ ʩʪʝʥʳ ʠ ʧʦʣʳ, ʯʪʦ 

ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʳ ʠ ʨʘʟʤʝʨʦʚ ʠ ʨʘʟʤʝʱʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʬʠʟʠʯʝʩʢʦʤ ʤʠʨʝ 

[6]. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʙʳʣʦ ʧʨʠʣʦʞʝʥʠʝ Snapchat, ʢʦʪʦʨʦʝ ʩʪʘʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʣʴʪʨʳ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʤʘʩʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʠʤʝʨʠʪʴ ʥʘ ʩʝʙʷ ʣʶʙʦʡ ʯʝʣʦʚʝʢ. ʉʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʚʘʰʝ ʣʠʮʦ 

ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʠʩʧʦʣʴʟʫʝʪ ʚʳʙʨʘʥʥʳʡ ʬʠʣʴʪʨ. ɿʘʪʝʤ ʪʘʢʫʶ ʪʝʭʥʦʣʦʛʠʶ ʥʘʯʘʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʧʫʣʷʨʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ Instagram. ʊʘʢʞʝ ʢʦʤʧʘʥʠʷ IKEA ʧʨʝʜʩʪʘʚʠʣʘ ʩʚʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʷʝʪ çʧʨʠʤʝʨʠʪʴè ʤʝʙʝʣʴ ʫ ʩʝʙʷ ʜʦʤʘ. ɺʳʙʨʘʥʥʳʡ ʩʪʫʣ ʠʣʠ ʪʫʤʙʘ ʙʫʜʫʪ ʪʦʯʥʦ ʚʧʠʩʘʥʳ ʚ ʤʘʩʰʪʘʙʳ 

ʧʦʤʝʱʝʥʠʷ. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʧʦʤʦʛʘʝʪ ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʩʯʠʪʘʣʠʩʴ ʥʝʜʦʩʪʫʧʥʳʤʠ 

ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ. ʅʦ ʝʛʦ ʜʦʩʪʠʞʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʥʝʧʨʘʚʠʣʴʥʳʤ ʪʦʣʢʦʚʘʥʠʷʤ ʠ ʟʘʚʳʰʝʥʥʳʤ ʦʞʠʜʘʥʠʷʤ 

ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɹʫʜʫʯʠ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʘʣʛʦʨʠʪʤʳ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʪʘʢʞʝ ʠʤʝʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʙʦʪʫ ʧʨʠʣʦʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʥʦ ʦʥʠ ʚ ʦʙʱʝʤ ʩʤʳʩʣʝ ʥʝ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ. ʃʶʜʠ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʦʙʰʠʨʥʳʝ ʟʥʘʥʠʷ ʦ ʤʠʨʝ, ʯʪʦʙʳ ʟʘʧʦʣʥʠʪʴ ʙʝʣʳʝ ʧʷʪʥʘ ʚ ʦʩʦʟʥʘʥʠʠ ʩʠʪʫʘʮʠʠ, ʩ 

ʢʦʪʦʨʦʡ ʦʥʠ ʥʝ ʩʪʘʣʢʠʚʘʣʠʩʴ ʧʨʝʞʜʝ, ʯʪʦ ʤʘʰʠʥʘʤ ʥʝʜʦʩʪʫʧʥʦ. ʏʪʦʙʳ ʦʙʫʯʠʪʴ ʤʘʰʠʥʫ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʪʦʯʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʨʝʯʴ ʠʜʸʪ ʦ ʛʣʫʙʦʢʦʤ ʦʙʫʯʝʥʠʠ, ʦʙʳʯʥʦ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʳ ʜʝʩʷʪʢʠ ʪʳʩʷʯ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʠ ʯʝʤ ʙʦʣʴʰʝ, ʪʝʤ ʣʫʯʰʝ. ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʪʨʝʙʫʝʪ ʤʥʦʛʦ ʜʘʥʥʳʭ ʠ ʵʪʦ ʩʦʟʜʘʝʪ 

ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʵʪʠ ʜʘʥʥʳʝ ʥʝʜʦʩʪʫʧʥʳ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ï ʦʙʫʯʘʪʴ 

ʘʣʛʦʨʠʪʤʳ ʥʘ ʚʩʝ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ, ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʩʠʪʫʘʮʠʠ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʤʦʛʫʪ 

ʩʪʦʣʢʥʫʪʴʩʷ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʥʘʨʘʚʥʝ ʠʣʠ ʜʘʞʝ ʣʫʯʰʝ, 

ʯʝʤ ʣʶʜʠ, ʥʦ ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʠʥʪʝʣʣʝʢʪ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ 

ʚ ʘʙʩʪʨʘʢʪʥʳʭ ʩʠʪʫʘʮʠʷʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʛʨʝʩʩ, ʢʦʪʦʨʳʡ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦ ʚʧʝʯʘʪʣʷʝʪ ʠ ʫʜʠʚʣʷʝʪ, ʚʩʝ ʝʱʝ 

ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʠʜʝʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʫʱʝʩʪʚʫʶʪ ʢʦʤʧʘʥʠʠ ʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʥʘʰʣʠ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ, ʜʣʷ ʨʝʰʝʥʠʷ ʨʝʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʯʪʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʦʙʳʯʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ.  

ʉ ʜʘʣʴʥʝʡʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ, ʫ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ 

ʙʦʣʴʰʦʝ ʙʫʜʫʱʝʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʦ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʠʡ. ʊʝʭʥʦʣʦʛʠʠ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʙʫʜʫʪ ʥʝ ʪʦʣʴʢʦ ʣʝʛʯʝ ʦʙʫʯʘʪʴʩʷ, ʥʦ ʠ ʩʤʦʛʫʪ ʣʫʯʰʝ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʝʤ 

ʩʝʡʯʘʩ. ʊʘʢʞʝ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʠʣʠ ʜʨʫʛʠʤʠ ʦʙʣʘʩʪʷʤʠ ʥʘʫʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʤʦʱʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʘʣʛʦʨʠʪʤʦʚ. ʅʦ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚʘʞʥʦ, ʯʪʦʙʳ ʟʘ ʚʩʝʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʩʪʦʷʣʦ ʧʦʥʠʤʘʥʠʝ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʳʚʝʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʛʣʫʙʦʢʦʛʦ 

ʦʙʫʯʝʥʠʷ ʥʘ ʧʦʟʠʮʠʠ ʦʜʥʠʭ ʠʟ ʩʘʤʳʭ ʚʣʠʷʪʝʣʴʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ. 

https://bdtechtalks.com/2017/10/21/face-recognition-faceid-security-privacy-concerns/
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʪʦʢʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʆʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʩʫʱʝʩʪʚʠʪʴ 

ʧʦʜʦʙʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʘ ʪʘʢ ʞʝ ʘʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʪʦʢʠ ʩʚʝʪʦʬʦʨʦʚ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʫʯʠʪʳʚʘʶʱʝʡ ʤʥʦʞʝʩʪʚʦ 

ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʫʩʢʦʨʝʥʠʝ, ʧʦʢʘʟʘʪʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʦʙʲʝʢʪʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʫʯʘʩʪʢʝ, ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʫʯʘʩʪʢʘ ʠ ʪ.ʜ. ʋʯʠʪʳʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʦʧʳʪ ʫʯʝʥʳʭ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʧʨʦʙʣʝʤʘʪʠʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʪʦʢʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʪʦʢʘ, ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʪʦʢʘ, 

ʘʣʛʦʨʠʪʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʪʦʢʘ. 
 

K.S. Komlev, A.E. Mozokhin  
 

Kostroma State University  
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OBJECT-ORIENTED APPROACH FOR MODELING TRAFFIC FLOW ON A SELECTED SECTION 
OF THE ROAD 
 

The article considers an object-oriented approach to modeling the flow of vehicles. It describes the process of 

creating a computer program that allows such modeling, as well as algorithms for regulating traffic lights. Special 

attention is paid to visualization of traffic that take into account many parameters such as acceleration, maximal 

velocity of the object from the land, utilization of land, etc. Take into account the modern experience of scholars 

working on issues related to improving the flow of vehicles in the settlements. 

Keywords: flow modeling, object-oriented approach, traffic optimization, flow control algorithms. 
 

ʊʝʤʧʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ ʢʨʘʡʥʝ ʚʝʣʠʢʠ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. ʊʘʢ ʧʦ ʜʘʥʥʳʤ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ "ɸʚʪʦʩʪʘʪ" ʥʘ 1 ʠʶʣʷ 2019 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 306 ʝʜʠʥʠʮ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ 1000 ʯʝʣʦʚʝʢ, ʯʪʦ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 2003 ʛʦʜʫ. ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʪʘʢʘʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʪʨʘʬʠʢʝ. ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʫʪʨʠ ʨʝʛʠʦʥʘ, ʥʦ ʪʘʢ ʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴʶ ʚʦʟʜʫʭʘ ʠ ʰʫʤʦʤ. 

ʋʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʨʝʰʝʥʠʝʤ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʧʝʨʠʦʜʦʚ ʨʘʙʦʪʳ ʩʚʝʪʦʬʦʨʘ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ, ʪʘʢ ʢʘʢ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʰʠʨʷʪʴ ʜʦʨʦʛʠ ʠʣʠ 

ʩʪʨʦʠʪʴ ʥʦʚʳʝ ʜʦʨʦʞʥʳʝ ʨʘʟʚʷʟʢʠ, ʘ ʪʘʢ ʞʝ ʣʝʛʢʦ ʨʝʘʣʠʟʫʝʤʳʤ, ʧʦ ʧʨʠʯʠʥʝ ʥʘʩʪʨʦʡʢʠ ʮʠʢʣʘ ʨʘʙʦʪʳ 

ʩʚʝʪʦʬʦʨʘ. 
ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʦʡʜʝʪ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ 

ʧʦʜʙʦʨ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʚʝʪʦʬʦʨʘ ʩʣʦʞʥʦ ʨʝʘʣʠʟʫʝʤʘʷ ʟʘʜʘʯʘ ʚ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʪʘʢ ʢʘʢ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ (ʜʣʷ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʠ ʫʩʨʝʜʥʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ) ʠ ʦʧʨʝʜʝʣʝʥʥʘʷ ʛʨʫʧʧʘ ʣʶʜʝʡ, ʢʦʪʦʨʦʡ ʧʨʠʰʣʦʩʴ ʙʳ ʚʨʫʯʥʫʶ ʥʘʩʪʨʘʠʚʘʪʴ ʚʨʝʤʷ ʨʘʙʦʪʳ 

ʩʚʝʪʦʬʦʨʘ. 

ʄʦʜʝʣʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʙʘʟʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ Microsoft Visual Studio ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ Windows Forms. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʡ ʤʦʜʝʣʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  
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ɺʳʜʝʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʝ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ 

ʧʦʣʝʡ, ʩʚʦʡʩʪʚ ʠ ʤʝʪʦʜʦʚ. ʂ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʘʤ ʦʪʥʦʩʷʪʩʷ ʘʚʪʦʤʦʙʠʣʴ, ʩʚʝʪʦʬʦʨ ʠ ʜʦʨʦʛʘ. ʈʘʩʩʤʦʪʨʠʤ 

ʦʙʲʝʢʪ ʘʚʪʦʤʦʙʠʣʴ ʠ ʝʛʦ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʤʝʪʦʜʳ (ʨʠʩ.1). 

 

 
ʈʠʩ.1. ʆʧʠʩʘʥʠʝ ʢʣʘʩʩʘ çɸʚʪʦʤʦʙʠʣʴè ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ 

 
ɼʘʥʥʳʡ ʢʣʘʩʩ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʫʧʠʚʰʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ 

ʠʤʝʥʥʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʰʠʥ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʦʜʝʣʠ, ʙʫʜʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ. ʋʛʣʫʙʠʤʩʷ 
ʚ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʢʣʘʩʩʘ Ăɸʪʦʤʦʙʠʣʴñ - ʤʝʪʦʜ ĂChangeOfPosition(params)ñ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʧʠʩʳʚʘʝʪ 

ʧʝʨʝʤʝʱʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʧʦ ʤʦʜʝʣʠ. ʇʝʨʝʤʝʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ ʫ ʦʙʲʝʢʪʦʚ 

ʢʣʘʩʩʘ ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʠ OX ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʬʦʨʤʫʣʝ(1): 
NewX = PictuteCar.Location.X + DirectionBand * TekSpeed/25, (1) 

ʛʜʝ NewX ï ʵʪʦ ʥʦʚʘʷ ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʠ OX,  PictuteCar.Location.X ð ʵʪʦ ʢʦʦʨʜʠʥʘʪʘ ʧʦ   ʦʩʠ OX ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ,  DirectionBand ð ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ, TekSpeed ð ʪʝʢʫʱʘʷ ʩʢʦʨʦʩʪʴ ʦʙʲʝʢʪʘ. 
ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʮʠʢʣʠʯʝʩʢʠʡ (ʚʳʟʳʚʘʝʪʩʷ ʚ ʪʘʡʤʝʨʝ) ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʘ 

ʧʣʘʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ TekSpeeed ʜʝʣʠʪʴ ʢʘʞʜʳʡ ʨʘʟ ʥʘ ʯʠʩʣʦ 25 (ʯʠʩʣʦ ʙʳʣʦ ʚʟʷʪʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʸʤ). 
ɺʪʦʨʳʤ ʢʣʘʩʩʦʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʣʘʩʩ ʩʚʝʪʦʬʦʨ, ʪʘʢ ʢʘʢ ʦʥ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʜʦʨʦʞʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʘ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʝʤʫ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʦʨʦʛʠ. ɻʣʘʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʣʘʩʩʘ ʷʚʣʷʶʪʩʷ ʧʝʨʠʦʜʳ ʚʨʝʤʷ ʨʘʙʦʪʳ 

ʢʘʞʜʦʛʦ ʠʟ ʩʚʝʪʦʚʳʭ ʩʠʛʥʘʣʦʚ. ʆʙʦʟʥʘʯʠʤ Tgr- ʧʝʨʠʦʜ ʛʦʨʝʥʠʷ ʟʝʣʸʥʦʛʦ ʩʚʝʪʘ. Tr- ʧʝʨʠʦʜ ʛʦʨʝʥʠʷ 

ʢʨʘʩʥʦʛʦ ʩʚʝʪʘ. Tye- ʧʝʨʠʦʜ ʛʦʨʝʥʠʷ ʞʸʣʪʦʛʦ ʩʚʝʪʘ. ʅʝʤʘʣʦʚʘʞʥʳʤ ʙʫʜʝʪ ʩʦʟʜʘʪʴ ʝʱʸ ʚʨʝʤʷ ʧʝʨʝʭʦʜʘ ʦʪ 

ʦʜʥʦʛʦ ʩʚʝʪʘ ʢ ʜʨʫʛʦʤʫ, ʦʙʦʟʥʘʯʠʤ ʝʛʦ ʟʘ Tper (ʨʠʩ.2). 

 

 
ʈʠʩ.2. ʆʧʠʩʘʥʠʝ ʢʣʘʩʩʘ çʉʚʝʪʦʬʦʨè ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ 

 
ʇʨʘʚʠʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʨʘʙʦʪʳ ʩʚʝʪʦʬʦʨʦʚ, ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʤʘʰʠʥʳ ʠ ʫʤʝʥʴʰʘʝʪ 

ʦʯʝʨʝʜʴ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 
ʊʨʝʪʴʠʤ ʦʩʥʦʚʥʳʤ ʢʣʘʩʩʦʤ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩ ʜʦʨʦʛʘ, ʵʪʦʪ ʢʣʘʩʩ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʘʚʠʣʴʥʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ ʤʦʜʝʣʠ. ʕʪʦʪ ʢʣʘʩʩ ʥʝʦʙʭʦʜʠʤ, ʪʘʢ ʢʘʢ ʚʩʸ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʧʦʷʚʣʷʝʪʩʷ ʜʦʨʦʛ ʨʘʟʥʳʭ 

ʨʘʟʤʝʨʥʦʩʪʝʡ ʠ ʜʣʷ ʫʥʠʬʠʢʘʮʠʠ ʧʨʦʛʨʘʤʤʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʵʪʦ ʢʣʘʩʩʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʦʬʦʨ ʥʘ ʤʦʜʝʣʠ. ɺ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʤʦʜʝʣʷʭ (ʛʜʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʦʨʦʪʦʚ ʠ ʥʝ ʦʜʥʘ 

ʧʦʣʦʩʘ ʜʚʠʞʝʥʠʷ ʚ ʢʘʞʜʫʶ ʠʟ ʩʪʦʨʦʥ) ʥʝʧʨʘʚʠʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʩʚʝʪʦʬʦʨ ʙʫʜʝʪ 

ʧʨʦʷʚʣʷʪʴʩʷ ʦʯʝʥʴ ʯʸʪʢʦ. (ʨʠʩ.3). 

 

 
ʈʠʩ.3. ʆʧʠʩʘʥʠʝ ʢʣʘʩʩʘ çɼʦʨʦʛʘè ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ 
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ʉʫʪʴ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʘʣʛʦʨʠʪʤʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʜʠʥʘʤʠʯʝʩʢʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʬʠʢ ʥʘ ʟʘʨʘʥʝʝ ʫʪʚʝʨʞʜʝʥʥʦʤ ʫʯʘʩʪʢʝ ʜʦʨʦʞʥʦʡ ʩʝʪʠ, 

ʠʤʝʶʱʝʡ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʢʨʝʩʪʢʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʠʣʠ ʥʝ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʘʤʠ 

ʩʚʝʪʦʬʦʨʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʘʷ ʩʣʦʞʥʦʩʪʴ ʚ ʧʦʜʦʙʥʦʤ ʧʦʜʭʦʜʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʯʘʩʪʦʢ 

ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʟʘʨʘʥʝʝ ʥʝ ʫʪʚʝʨʞʜʝʥ ʠ ʟʘʜʘʝʪʩʷ ʚʨʫʯʥʫʶ, ʧʨʠ ʵʪʦʤ ʦʥ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʪʦʯʝʢ 

ʚʭʦʜʘ Ep(params), ʛʜʝ params - ʵʪʦ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʘʥʥʫʶ ʢʦʥʢʨʝʪʥʫʶ ʪʦʯʢʫ ʚʭʦʜʘ 

(ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʩ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ, ʦʙʲʝʤ ʪʨʘʬʠʢʘ ʥʘ 1 ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʚʦ ʚʭʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʚʭʦʜʘ ʥʘ ʠʤʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʠ ʪ.ʜ.). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ(2): 
S = F(M,Tl,C,t), (2) 

ʛʜʝ M (map) - ʤʘʩʩʠʚ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʪʦʯʝʢ ʜʦʨʦʞʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ (ʢʘʨʪʝ), 

Tl (traffic light) - ʤʘʩʩʠʚ ʧʝʨʝʩʝʯʝʥʠʡ ʜʦʨʦʛʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʠ ʥʝ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʚʝʪʦʬʦʨʘʤʠ, ʉ (cars) - 

ʤʘʩʩʠʚ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʢʘʨʪʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, S - ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Microsoft Visual Studio 

ʩʦʟʜʘʥ ʚʠʟʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ (ʈʠʩ.4), ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʚʘʪʴ ʚʭʦʜʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʟʘʧʫʩʢʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʨʠʤʠʪʠʚʥʦ ʠʤʠʪʠʨʫʶʱʠʡ ʜʚʠʞʝʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ. 

 

 
ʈʠʩ.4. ʀʥʪʝʨʬʝʡʩ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ. 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ B(S) (bandwidth), 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʦʙʲʝʤ ʪʨʘʬʠʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʠ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʟʘ ʢʦʥʢʨʝʪʥʳʡ ʧʝʨʠʦʜ, ʚ 

ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʝʨʘʪʦʨ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʘʩʪʨʘʠʚʘʷ 

ʧʝʨʚʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ (ʩʢʦʨʦʩʪʥʦʡ ʨʝʞʠʤ, ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʚʝʪʦʬʦʨʘ, ʦʙʲʝʤ ʪʨʘʬʠʢʘ ʠ 

ʪ.ʜ.), ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʚʳʭʦʜʥʦʡ ʧʦʢʘʟʘʪʝʣʴ B(S), ʪʝʤ ʩʘʤʳʤ ʠʤʝʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʚʢʣʶʯʘʷ ʩʚʝʪʦʬʦʨʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʜʦʨʦʛʠ (ʊʘʙʣʠʮʘ 1.). 

 
ʊʘʙʣʠʮʘ. 6. ʈʘʩʯʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʩʪʠʨʦʚʘʥʠʷ. 
ˉ ʧ/ʧ ʈʝʞʠʤ ʨʘʙʦʪʳ 

ʩʚʝʪʦʬʦʨʘ 

ɺʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʆʙʲʝʤ ʪʨʘʬʠʢʘ 

ʯʝʨʝʟ ʧʝʨʝʢʨʝʩʪʦʢ 

ʇʘʨʘʤʝʪʨ 

"ʉʨʝʜʥʷʷ ʜʣʠʥʘ 

ʦʯʝʨʝʜʠ" 

1 ʉʠʥʭʨʦʥʥʳʡ (15-5-15) 1 ʯʘʩ 320 ʘʚʪʦʤʦʙʠʣʝʡ 5 

2 ɸʩʠʥʭʨʦʥʥʳʡ(30-5-15) 1 ʯʘʩ 415 ʘʚʪʦʤʦʙʠʣʝʡ 7 

 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʣʫʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʷʱʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʟʘʜʘʚʘʝʤʳʭ ʦʧʝʨʘʪʦʨʦʤ, ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʩʪʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ 

ʧʨʠʤʝʥʠʪʴ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ (ɸʉʋɼɼ), ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʝʱʸ ʙʦʣʝʝ ʛʠʙʢʦ ʥʘʩʪʨʘʠʚʘʪʴ ʨʘʙʦʪʫ ʩʚʝʪʦʬʦʨʦʚ, ʠ ʤʝʥʷʪʴ ʨʘʙʦʪʫ ʩʚʝʪʦʬʦʨʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
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PARAMETRIC DESIGN OF REMOVABLE FRAME SYSTEMS FOR REHABILITATION FOOT 
CASES 
 

The article presents an analysis of the constructive and technological solution of foot covers for people with 

mobility impairments. The process of parametric design of rehabilitation covers with form-setting frame systems 

is considered. 

Keywords: rehabilitation foot covers, frame systems, additive technologies, 3D printing. 

 

ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʪʦʚʘʨʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʠʧʦʚʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘ 
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ʦʙʥʦʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʪʨʘʩʣʠ ʠ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʥʘʧʨʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʄʠʥʧʨʦʤʪʦʨʛʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ [1], ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʦʠʟʚʦʜʠʤʳʭ ʜʣʷ ʨʳʥʢʘ ʠʟʜʝʣʠʡ.  

ʈʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʠʟʜʝʣʠʷ ʚʦʩʪʨʝʙʦʚʘʥʳ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʥʦʛʦ ʠʣʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʚ 2018 ʛʦʜʫ ʩʚʳʰʝ 460 ʪʳʩ. ʯʝʣʦʚʝʢ ʧʨʠʟʥʘʥʳ ʠʥʚʘʣʠʜʘʤʠ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʥʝʡʨʦʤʳʰʝʯʥʳʭ, ʩʢʝʣʝʪʥʳʭ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʜʚʠʞʝʥʠʝʤ (ʩʪʘʪʦʜʠʥʘʤʠʯʝʩʢʠʭ) ʬʫʥʢʮʠʡ [2], ʠʟ 

ʥʠʭ ʫ ʩʚʳʰʝ 109 ʪʳʩ. ʯʝʣʦʚʝʢ ʚʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ, ʚʳʟʳʚʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ 

ʧʝʨʝʜʚʠʞʝʥʠʠ ʢʨʝʩʣʘ-ʢʦʣʷʩʢʠ. ʆʢʦʣʦ 13 ʪʳʩ. ʯʝʣʦʚʝʢ ʙʳʣʠ ʪʨʘʚʤʠʨʦʚʘʥʳ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʦʩʪʦʷʥʠʠ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʆɼɸ), ʘ 20 ʪʳʩ. ʯʝʣʦʚʝʢ ʠʟ-ʟʘ ʧʝʨʝʥʝʩʝʥʥʳʭ ʪʨʘʚʤ ʧʨʠʟʥʘʥʳ 

ʠʥʚʘʣʠʜʘʤʠ [3, ʩ. 233]. ɿʘʢʦʥʦʜʘʪʝʣʴʥʦ ʜʣʷ ʮʝʣʝʚʦʡ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ (ʠʥʚʘʣʠʜʳ ʠ ʛʨʘʞʜʘʥʝ ʩ ʆɼɸ) ʠ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʨʳ ʤʝʜʠʮʠʥʩʢʦʡ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ [4]. ɺ 2018 ʛ. ʤʘʣʦʤʦʙʠʣʴʥʳʤʠ ʛʨʘʞʜʘʥʘʤʠ 

ʥʘ ʣʴʛʦʪʥʦʡ ʦʩʥʦʚʝ ʠʣʠ ʙʝʟʚʦʟʤʝʟʜʥʦ ʧʨʠʦʙʨʝʪʝʥʳ: ʩʚʳʰʝ 600 ʪʳʩ. ʰʪ. ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʦʪʝʟʦʚ ʠ 

ʦʨʪʝʟʦʚ, 140466 ʰʪ. ʢʨʝʩʝʣ-ʢʦʣʷʩʦʢ, 310575 ʰʪ. ʪʨʦʩʪʝʡ, ʦʧʦʨʥʳʭ ʢʦʩʪʳʣʝʡ ʠ ʧʦʨʫʯʥʝʡ [2].  

ʇʦʤʠʤʦ ʪʠʧʦʚʦʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʦʡ, 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʰʚʝʡʥʳʝ ʠʟʜʝʣʠʷ - ʯʝʭʣʳ (ʤʝʰʢʠ) ʜʣʷ ʥʦʛ [5]. ɸʩʩʦʨʪʠʤʝʥʪ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʯʝʭʣʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʤʦʜʝʣʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʛʘʙʘʨʠʪʦʚ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥ 

ʘʚʪʦʨʘʤʠ ʚ ʪʨʠ ʛʨʫʧʧʳ: 1) ʫʪʝʧʣʷʶʱʠʝ ʤʝʰʢʠ ʚ ʠʥʚʘʣʠʜʥʦʝ ʢʨʝʩʣʦ; 2) ʯʝʭʣʳ ʜʣʷ ʬʠʢʩʘʮʠʠ ʧʦʣʦʞʝʥʠʷ 

ʥʦʛ ʚ ʠʥʚʘʣʠʜʥʦʡ ʢʦʣʷʩʢʝ; 3) ʯʝʭʣʳ ʜʣʷ ʥʦʛ ʥʘ ʘʧʧʘʨʘʪʳ ʚʥʝʰʥʝʡ ʬʠʢʩʘʮʠʠ [6]. 

ʋʪʝʧʣʷʶʱʠʝ ʤʝʰʢʠ ʚ ʠʥʚʘʣʠʜʥʳʝ ʢʦʣʷʩʢʠ - ʵʪʦ ʢʨʫʧʥʳʝ ʤʥʦʛʦʩʣʦʡʥʳʝ ʠʟʜʝʣʠʷ, ʠʭ ʦʩʥʦʚʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ï ʟʘʱʠʪʘ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘ ʨʳʥʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʰʢʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʧʦʢʨʦʷ, ʠʭ ʨʘʟʤʝʨʳ ʬʠʢʩʠʨʦʚʘʥʳ, ʠʟʜʝʣʠʷ ʧʦʢʨʳʚʘʶʪ 

ʥʦʛʠ, ʧʦʷʩʥʠʮʫ ʠ ʧʣʝʯʠ ʠʥʚʘʣʠʜʘ (ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ). ʋʪʝʧʣʷʶʱʠʝ ʤʝʰʢʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠʣʠ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʤʷʛʢʦʡ ʬʦʨʤʳ, ʘ ʩʪʝʧʝʥʴ ʧʨʠʣʝʛʘʥʠʷ ʢ ʪʝʣʫ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʰʥʫʨʦʚʢʦʡ, ʵʣʘʩʪʠʯʥʳʤʠ ʚʩʪʘʚʢʘʤʠ ʠʣʠ ʪʝʩʴʤʦʡ-ʚʝʣʴʢʨʦ [6]. 

ʄʝʰʢʠ ʜʣʷ ʥʦʛ, ʬʠʢʩʠʨʫʶʱʠʝ ʧʦʣʦʞʝʥʠʝ ʩʪʦʧ ʠʥʚʘʣʠʜʘ ʥʘ ʧʦʜʩʪʘʚʢʝ ʠʥʚʘʣʠʜʥʦʛʦ ʢʨʝʩʣʘ ï ʵʪʦ 

ʰʚʝʡʥʳʝ ʠʟʜʝʣʠʷ ʘʥʪʨʦʧʦʤʦʨʬʥʦʡ ʬʦʨʤʳ, ʩ ʤʥʦʞʝʩʪʚʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʯʣʝʥʝʥʠʡ [7]. ʄʝʰʢʠ ʜʣʷ ʥʦʛ ʚ 

ʠʥʚʘʣʠʜʥʳʝ ʢʦʣʷʩʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʨʝʜʥʝʛʦ ʦʙʲʝʤʘ, ʧʦʢʨʳʚʘʶʪ ʩʪʦʧʳ ʠ ʥʦʛʠ ʜʦ ʫʨʦʚʥʷ ʢʦʣʝʥʝʡ, 

ʤʥʦʛʦʩʣʦʡʥʳʝ, ʚʢʣʶʯʘʶʪ ʧʘʢʝʪ ʧʨʦʢʣʘʜʦʯʥʳʭ ʜʝʪʘʣʝʡ, ʩʲʝʤʥʳʝ ʫʪʝʧʣʷʶʱʠʝ ʧʦʜʢʣʘʜʢʠ [8], ʢʘʨʢʘʩʥʳʝ 

ʵʣʝʤʝʥʪʳ ʚ ʰʚʘʭ ʠ ʧʦʜʦʰʚʝ [7]. 

ʏʝʭʣʳ ʜʣʷ ʥʦʛ ʥʘ ʘʧʧʘʨʘʪʳ ʚʥʝʰʥʝʡ ʬʠʢʩʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʶʜʴʤʠ ʩ ʆɼɸ ʚʤʝʩʪʦ ʦʙʫʚʠ ʚ 

ʧʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʢʦʛʜʘ ʢʦʩʪʥʫʶ ʩʠʩʪʝʤʫ ʪʨʘʚʤʠʨʦʚʘʥʥʦʡ ʥʦʛʠ ʚʨʝʤʝʥʥʦ ʫʢʨʝʧʣʷʶʪ 

ʚʥʝʰʥʠʤʠ ʬʠʢʩʘʪʦʨʘʤʠ (ʘʧʧʘʨʘʪ ʀʣʠʟʘʨʦʚʘ, ʦʨʪʝʟʳ, ʪʫʪʦʨʳ) [9]. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʵʪʠʭ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʯʝʭʣʦʚ - ʵʩʪʝʪʠʯʝʩʢʘʷ, ʪ.ʝ. ʚʠʟʫʘʣʴʥʘʷ ʢʦʨʨʝʢʮʠʷ ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ʪʝʣʘ ʩ 

ʘʧʧʘʨʘʪʘʤʠ ʚʥʝʰʥʝʡ ʬʠʢʩʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʰʢʦʚ (ʯʝʭʣʦʚ) ʧʦʢʘʟʘʣʦ, ʯʪʦ, 

ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʫʪʝʧʣʷʶʱʠʝ ʤʝʰʢʠ ʚ ʠʥʚʘʣʠʜʥʳʝ ʢʨʝʩʣʘ ʥʝ ʛʨʘʜʠʨʫʶʪʩʷ ʧʦ 

ʨʘʟʤʝʨʘʤ, ʢʘʢ ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʯʝʭʣʳ ʜʣʷ ʥʦʛ ʥʘ ʘʧʧʘʨʘʪʳ ʚʥʝʰʥʝʡ ʬʠʢʩʘʮʠʠ. ɽʜʠʥʩʪʚʝʥʥʳʝ ʠʟʜʝʣʠʷ, 

ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʠʟʠʨʦʚʘʥʘ ʩ ʫʯʝʪʦʤ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʪʨʝʙʠʪʝʣʷ [10] ï 

ʵʪʦ ʤʝʰʢʠ ʜʣʷ ʬʠʢʩʘʮʠʠ ʧʦʣʦʞʝʥʠʷ ʥʦʛ ʚ ʠʥʚʘʣʠʜʥʦʡ ʢʦʣʷʩʢʝ. 

ɸʥʘʣʠʟ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʰʢʦʚ (ʯʝʭʣʦʚ) ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʢʘʨʢʘʩʥʳʭ ʩʠʩʪʝʤ ʵʪʠ ʠʟʜʝʣʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʳ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚ ʢʘʯʝʩʪʚʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʠ ʣʝʯʝʥʠʠ ʪʨʘʚʤ ʢʦʥʝʯʥʦʩʪʝʡ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ, 

ʜʣʷ ʬʠʢʩʘʮʠʠ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ - ʙʠʥʪʳ, ʛʠʧʩ, ʦʨʪʝʟʳ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʤʠ ʬʠʢʩʘʪʦʨʘʤʠ ʧʨʠʟʥʘʥʳ 3D ʦʨʪʝʟʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ʢʦʪʦʨʳʭ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʚ 

ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ, ʘ ʠʟʜʝʣʠʷ ʧʝʯʘʪʘʶʪ ʥʘ 3D ʧʨʠʥʪʝʨʘʭ [11]. ɺ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠʟʚʝʩʪʥʳ 

ʵʢʟʦʩʢʝʣʝʪʥʳʡ ʛʠʧʩ Cortex Cast [12] ʠ 3D ʦʨʪʝʟʳ ʥʘ ʢʠʩʪʠ ʠ ʧʘʣʴʮʳ ʨʫʢ [13] ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ 

(ʨʠʩ. 1). ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʢʟʦʩʢʝʣʝʪʥʳʭ ʬʠʢʩʘʪʦʨʦʚ ʨʫʢ ʷʚʣʷʝʪʩʷ ʩʝʪʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʚʝʥʪʠʣʷʮʠʶ ʧʨʠ ʥʘʜʝʞʥʦʡ ʬʠʢʩʘʮʠʠ ʧʦʣʦʞʝʥʠʷ ʪʨʘʚʤʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʚʝʩʴ ʧʝʨʠʦʜ ʣʝʯʝʥʠʷ. 

 
ʘ 

 
ʙ 

 
ʚ 

ʈʠʩ. 1. 3D ʦʨʪʝʟʳ ʨʫʢ: 

ʘ - Cortex Cast [12]; ʙ, ʚ ï ɿɼʈɸɺʇʈʀʅʊ [13] 

 

ɸʥʘʣʠʟ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʨʪʝʟʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʥʦʛ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʟʜʝʣʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʮʝʣʴʥʦʣʠʪʳʤʠ ʜʝʪʘʣʷʤʠ ʩʣʦʞʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʦʨʤʳ 
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ʠʟʛʦʪʦʚʣʝʥʥʳʤʠ ʠʟ ʧʣʘʩʪʠʢʘ [14]. ʅʘʟʥʘʯʝʥʠʝ ʦʨʪʝʟʦʚ ï ʟʘʱʠʪʘ ʠ ʬʠʢʩʘʮʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩʪʦʧʳ 

ʠʣʠ ʛʦʣʝʥʠ, ʧʨʠ ʵʪʦʤ ʚʦ ʤʥʦʛʠʭ ʤʦʜʝʣʷʭ ʥʝʟʘʱʠʱʝʥʥʳʤʠ ʦʩʪʘʶʪʩʷ ʧʘʣʴʮʳ ʥʦʛ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʠʧʦʚʦʡ ʦʨʪʝʟʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʥʦʛ ʤʦʛʫʪ ʠʩʧʳʪʳʚʘʪʴ 

ʜʠʩʢʦʤʬʦʨʪ ʠʟ-ʟʘ ʩʢʘʧʣʠʚʘʥʠʷ ʚʣʘʛʠ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʨʪʝʟʘ ʠ ʪʝʣʦʤ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʯʝʭʣʘ ʧʦʚʝʨʭ ʬʠʢʩʘʪʦʨʘ ʤʦʞʝʪ ʫʩʠʣʠʪʴ ʵʬʬʝʢʪ. 

ʎʝʣʴʶ ʧʨʝʜʩʪʘʚʣʷʝʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ ʧʦʠʩʢ ʥʦʚʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʰʝʥʠʷ ʢʘʨʢʘʩʘ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʯʝʭʦʣ ʜʣʷ ʥʦʛ. ʇʨʦʝʢʪʠʨʫʝʤʦʝ ʠʟʜʝʣʠʝ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʬʫʥʢʮʠʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʢʘʨʢʘʩ (ʚʥʫʪʨʝʥʥʠʡ ʠʣʠ ʚʥʝʰʥʠʡ) ʚ ʰʚʝʡʥʦʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʝ 

ʠʟʜʝʣʠʝ, ʘ ʪʘʢʞʝ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʨʝʜʤʝʪ, ʚ ʢʘʯʝʩʪʚʝ ʵʢʟʦʩʢʝʣʝʪʥʦʛʦ ʛʠʧʩʘ [15]. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʬʦʨʤʘ ʢʘʨʢʘʩʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʥʦʛ (ʨʠʩ. 2ʘ), ʧʦʣʫʯʝʥʥʦʛʦ ʦʮʠʬʨʦʚʢʦʡ 

ʧʦʨʪʘʪʠʚʥʳʤ ʩʢʘʥʝʨʦʤ [16]. ʀʟʜʝʣʠʝ ʩʝʪʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ (ʨʠʩ. 2ʙ), ʩʠʤʤʝʪʨʠʯʥʦʝ ʠ ʨʘʟʲʝʤʥʦʝ (ʨʠʩ. 2ʚ), 

ʩʦʙʠʨʘʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝʤ ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʳʭ ʢʨʝʧʣʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʢʦʥʪʫʨʘʤ ʜʝʪʘʣʝʡ (ʨʠʩ. 2ʛ).  
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ʈʠʩ. 2. ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʯʝʭʦʣ ʜʣʷ ʥʦʛ: 

ʘ ï ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; ʙ ï ʩʝʪʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ; ʚ ï ʨʘʟʲʝʤʥʘʷ ʬʦʨʤʘ; 

ʛ ï ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʳʝ ʢʨʝʧʣʝʥʠʷ 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 3D ʤʦʜʝʣʠ ʢʘʨʢʘʩʘ ʚʳʧʦʣʥʝʥʦ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ Rhinoceros 6.0 ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʛʠʥʘ Grasshopper 3D, ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʢʘʨʢʘʩʘ ʷʚʣʷʝʪʩʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʝʛʦ ʛʝʦʤʝʪʨʠʠ ï ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʧʦʣʦʞʝʥʠʝ ʚʩʝʭ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʠ ʦʧʦʨʥʳʭ ʢʨʠʚʳʭ 

ʚʟʘʠʤʦʫʚʷʟʘʥʳ ʩ ʨʘʟʤʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʥʦʛ. ʇʘʨʘʤʝʪʨʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʥʦʜʘ çloft optionsè 

(ʨʠʩ. 3ʘ), ʛʜʝ ʧʘʨʘʤʝʪʨ çrebuild curveè ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʜʣʷ ʧʝʨʝʩʪʨʘʠʚʘʥʠʷ 

ʢʨʠʚʳʭ, ʘ ʩʛʣʘʞʠʚʘʥʠʝ ʢʦʥʪʫʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʦʡ çtightè. 

ɼʣʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʩʝʪʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʨʢʘʩʘ ʠʩʧʦʣʴʟʦʚʘʥ ʧʣʘʛʠʥ çpaneling toolsè (ʨʠʩ. 3ʙ). ɺ 

ʧʘʨʘʤʝʪʨʝ U ʠ V ʚʳʧʦʣʥʝʥʦ ʥʘʩʪʨʘʠʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʷʯʝʝʢ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʘʨʘʤʝʪʨʘʤ: ʜʣʠʥʘ ʢʨʠʚʦʡ, ʚʳʩʦʪʘ ʦʙʲʝʢʪʘ, ʪʦʣʱʠʥʘ ʛʨʘʥʝʡ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʥʦʩʠʪʴ 

ʠʟʤʝʥʝʥʠʷ ʚ 3D ʢʦʥʬʠʛʫʨʘʮʠʶ ʦʙʦʣʦʯʢʠ ʢʘʨʢʘʩʘ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʙʝʟ ʧʦʪʝʨʠ ʩʪʨʫʢʪʫʨʳ, ʪʘʢ ʢʘʢ ʚʩʝ ʜʝʪʘʣʠ 

ʢʘʨʢʘʩʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ ʩʚʷʟʘʥʳ.  
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ʈʠʩ. 3. ʌʨʘʛʤʝʥʪʳ ʘʣʛʦʨʠʪʤʦʚ: 

ʘ ï çloft optionsè - ʜʣʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ʙ - çPaneling toolsè ʠ çweaverbirdè - ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʢʠ 

 

ʂʘʞʜʘʷ ʠʟ ʯʘʩʪʝʡ ʢʘʨʢʘʩʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʤʝʰʢʘ [15]. ʊʘʢ, ʜʣʷ ʯʝʭʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʤʝʩʪʦ ʦʙʫʚʠ 

ʧʘʮʠʝʥʪʘʤʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʘʧʧʘʨʘʪʦʤ ʀʣʠʟʘʨʦʚʘ, ʭʘʨʘʢʪʝʨʥʘ ʤʷʛʢʘʷ ʬʦʨʤʘ ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʨʘʟʤʝʨʳ (ʨʠʩ. 4ʘ). ʋʩʪʘʥʦʚʢʘ ʢʘʨʢʘʩʘ ʧʦʚʝʨʭ ʯʝʭʣʘ (ʨʠʩ. 4ʙ) ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʪʠʪʴ ʩʪʦʧʳ ʠ ʧʘʣʴʮʳ 

ʥʦʛ ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʤʦʞʥʳʭ ʫʜʘʨʦʚ ʦ ʧʨʝʧʷʪʩʪʚʠʷ, ʥʦ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʘʟʤʝʨʳ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ 

ʯʝʭʣʘ. ʇʦʩʢʦʣʴʢʫ ʛʘʙʘʨʠʪʳ ʢʘʨʢʘʩʘ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʳ, ʪʦ ʠʩʢʣʶʯʝʥʦ ʧʨʦʚʠʩʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʫʯʘʩʪʢʦʚ 

ʯʝʭʣʘ, ʨʘʟʤʝʨʘʤʠ ʧʨʝʚʳʰʘʶʱʠʭ ʨʘʟʤʝʨʳ ʥʦʛ, ʚʩʝ ʠʟʣʠʰʢʠ ʫʙʨʘʥʳ ʠ ʨʘʟʤʝʱʝʥʳ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʘʨʢʘʩʘ ʠ ʯʝʭʣʦʤ (ʨʠʩ. 4ʙ). 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʢʘʩʘ ʧʦʚʝʨʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʤʝʰʢʘ ʜʣʷ ʥʦʛ ʘʥʪʨʦʧʦʤʦʨʬʥʦʡ ʬʦʨʤʳ 

ʟʘʱʠʱʘʝʪ ʥʦʛʠ ʯʝʣʦʚʝʢʘ ʚ ʠʥʚʘʣʠʜʥʦʡ ʢʦʣʷʩʢʝ ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʪʨʘʚʤʠʨʦʚʘʥʠʷ (ʨʠʩ. 4 ʚ), ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʜʦʰʚʝʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʢʘʨʢʘʩʘ (ʨʠʩ. 4ʛ) ʧʦʚʳʰʘʝʪ ʩʮʝʧʣʝʥʠʝ ʥʦʛ ʩ ʧʦʜʩʪʘʚʢʦʡ ʠʥʚʘʣʠʜʥʦʡ ʢʦʣʷʩʢʠ. 

ʇʦʣʥʘʷ ʤʦʜʝʣʴ ʢʘʨʢʘʩʘ (ʨʠʩ. 4ʜ) ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʵʢʟʦʩʢʝʣʝʪʘ ʜʣʷ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʫʯʘʩʪʢʘ ʥʦʛʠ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʯʝʭʣʘ ʜʣʷ ʥʦʛ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ. 
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ʈʠʩ. 4. ʀʣʣʶʩʪʨʘʮʠʷ ʧʨʠʤʝʥʝʥʠʷ ʢʘʨʢʘʩʘ ʧʦ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʯʝʭʣʦʚ: 

ʘ ï ʯʝʭʦʣ ʤʷʛʢʦʡ ʬʦʨʤʳ; ʙ ï ʢʘʨʢʘʩ ʥʘ ʯʝʭʦʣ ʤʷʛʢʦʡ ʬʦʨʤʳ; ʚ ï ʢʘʨʢʘʩ ʥʘ ʧʦʜʦʰʚʫ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʤʝʰʢʘ ʘʥʪʨʦʧʦʤʦʨʬʥʦʡ ʬʦʨʤʳ; ʛ ï ʢʘʨʢʘʩ, ʧʦʢʨʳʚʘʶʱʠʡ ʟʦʥʫ ʩʪʦʧʳ ʚ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʯʝʭʦʣ ʘʥʪʨʦʧʦʤʦʨʬʥʦʡ ʬʦʨʤʳ; ʜ ï ʧʦʣʥʘʷ ʤʦʜʝʣʴ ʢʘʨʢʘʩʘ 

 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʠʟʜʝʣʠʡ ʚ 2D ʠ 3D 

ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ï ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ. ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʧʦʟʚʦʣʷʶʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʬʦʨʤʫ ʠʟʜʝʣʠʷ, ʦʮʝʥʠʪʴ ʛʘʙʘʨʠʪʳ, ʚʳʙʨʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʙʝʟ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʘʢʝʪʦʚ ʠ ʧʝʨʚʠʯʥʳʭ ʦʙʨʘʟʮʦʚ. ʇʦʩʪʝʧʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʠʥʜʫʩʪʨʠʠ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʪʝʭʥʦʣʦʛʠʠ çʫʤʥʦʛʦè ʧʨʦʠʟʚʦʜʩʪʚʘ (Smart Manufacturing) [17] ʥʘʧʨʘʚʣʝʥʦ 

ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʠʟʜʝʣʠʡ.  
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ çʫʤʥʦʡè ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʝʡ ʦʜʝʞʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʝʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʢʘʟʘʥʳ ʩʧʦʩʦʙʳ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ, ʧʨʠʤʝʥʠʤʳʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʟʤʝʥʷʝʤʳʤ ʬʘʟʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ, 

ʧʨʠʥʮʠʧ ʠʭ ʨʘʙʦʪʳ ʠ ʩʧʦʩʦʙʳ ʚʚʝʜʝʥʠʷ ʤʠʢʨʦʢʘʧʩʫʣ ʚ ʪʝʢʩʪʠʣʴ. ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʩʚʦʡʩʪʚ ʧʨʦʚʝʜʝʥ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʝʛʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʜʝʞʜʳ, ʪʝʢʩʪʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 
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ANALYSIS OF KINDS AND INNOVATIVE TECHNOLOGIES OF TEXTILE PRODUCTION FOR 
THERMO-REGULATING GARMENT 

 
The paper describes the types and technologies of creating "smart" thermoregulating garment and the prospects 

for its industrial production. It shows the the methods of providing thermoregulation applicable in the production 

of materials, including the features of the phase change materials, the principles and methods of 

microencapsulation and the subsequent introduction of the microcapsules in textiles. The analysis of technologies 

of production of materials and their properties is carried out for the purpose of their subsequent use in the textile 

and light industry.  

Keywords: clothing design, textile industry, innovative technologies, thermoregulated materials, phase change 

polimers. 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʤʧʳ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʠʪʤ ʩʤʝʥʳ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʚ ʦʜʝʞʜʝ. ʅʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʠʩʢʣʶʯʘʶʱʠʝ ʭʦʣʦʜʦʚʦʡ ʠʣʠ ʪʝʧʣʦʚʦʡ ʩʪʨʝʩʩ ʦʨʛʘʥʠʟʤʘ [1], ʫʞʝ ʧʨʦʥʠʢʣʠ ʚ ʛʘʨʜʝʨʦʙ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʫʞʯʠʥʳ, ʠʩʧʳʪʳʚʘʶʱʝʛʦ ʠʥʪʝʨʝʩ ʢ ʥʠʰʝ ʘʫʪʜʦʨʘ (outdoor) - ʦʜʝʞʜʳ ʩʧʝʮʠʘʣʴʥʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʥʷʪʠʡ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ [2].  

ʏʝʣʦʚʝʢ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʪʝʨʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʧʣʦʚʳʤ ʙʘʣʘʥʩʦʤ ʝʛʦ ʪʝʣʘ, 

ʟʘʚʠʩʷʱʝʤ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʦʜʝʞʜʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʬʫʥʢʮʠʡ ʦʜʝʞʜʳ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ ʪʝʧʣʦʚʳʭ ʦʱʫʱʝʥʠʡ ʯʝʣʦʚʝʢʘ [3], ʪʘʢ ʢʘʢ 

ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʤʝʥ ʚ ʧʦʜʦʜʝʞʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ 

[4] ʚ ʫʩʣʦʚʠʷʭ (ʥʝʚʦʟʤʦʞʥʦʩʪʠ) ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʜʝʞʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʪʫ ʦʨʛʘʥʠʟʤʘ ʦʪ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ, ʥʦ ʠ ʦʪ ʧʝʨʝʛʨʝʚʘ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ [5].  

ʂʦʤʧʣʝʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʢʠʤʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ, ʥʠʟʢʦʡ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʜʦʩʪʘʪʦʯʥʦʡ ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ.  

ʊʨʘʜʠʮʠʦʥʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʧʝʮʦʜʝʞʜʳ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ ʚʝʜʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʧʘʢʝʪʘ ʤʘʪʝʨʠʘʣʦʚ.  

ʕʬʬʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʠʤʧʦʨʪʥʳʝ ʫʪʝʧʣʠʪʝʣʠ: Thinsulate, ʍʦʣʣʦʬʘʡʙʝʨ, 

ʭʦʣʩʧʨʠʥʛ, ʭʦʣʣʦʬʘʥ, ʍʦʣʢʦʥ, PrimaLoftÈ, Thermolite. ɼʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʭʦʨʦʰʦ ʫʜʝʨʞʠʚʘʶʪ ʪʝʧʣʦ, 

ʦʙʣʘʜʘʶʪ ʤʘʣʦʡ ʤʘʩʩʦʡ, ʛʠʧʦʘʣʣʝʨʛʝʥʥʳ, ʚʣʘʛʦʩʪʦʡʢʠʝ, ʣʝʛʢʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʜʝʞʜʳ. ʅʝʜʦʩʪʘʪʦʢ ï ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ.  

ʈʦʩʩʠʡʩʢʠʝ ʘʥʘʣʦʛʠ ʥʝʪʢʘʥʳʭ ʫʪʝʧʣʠʪʝʣʝʡ: çʉʠʙʝʨʠʷ ʂʣʘʩʩʠʢè, çʉʠʙʝʨʠʷ ʄʠʢʨʦè ʠ çʉʠʙʝʨʠʷ 

ɺʝʣʴʚʝʪè, Termofinn, Alpolux [6]. ʄʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʪʝʧʣʦʟʘʰʠʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʣʝʛʢʠʝ, 

ʵʢʦʣʦʛʠʯʥʳʝ. ʋʪʝʧʣʠʪʝʣʴ ʠʟ ʦʣʝʥʴʝʡ ʰʝʨʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʝ ʪʝʧʣʦʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠ -68ÁC, 

ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʙʣʘʜʘʶʪ ʥʝʙʦʣʴʰʦʡ ʤʘʩʩʦʡ, ʪʝʨʤʦʩʪʘʙʠʣʝʥ, ʛʠʛʨʦʩʢʦʧʠʯʝʥ 

[7]. ʇʫʭ ʠ ʤʝʭ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʢʠ (ʚʧʠʪʳʚʘʶʪ ʚʣʘʛʫ ʠ ʪʝʨʷʶʪ ʩʚʦʠ ʪʝʧʣʦʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʩʣʦʞʥʳ ʚ 

ʫʭʦʜʝ ʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ).   

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʧʣʦʟʘʱʠʪʥʦʡ ʦʜʝʞʜʳ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ 

ʤʝʤʙʨʘʥʥʳʝ ʪʢʘʥʠ: Gore-TexÈ, Gore-TexÈXCR, Gore-TexÈXCR Stretch, Gore-TexÈWind StopperÈ, 

eVENT, TransActive. ʕʪʦ ʦʯʝʥʴ ʣʝʛʢʘʷ, ʤʘʢʩʠʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʪʢʘʥʴ ʩ ʥʝʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ, 

ʠʟʥʦʩʦʩʪʦʡʢʠʭ, ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ, ʚʝʪʨʦʟʘʱʠʪʥʳʭ ʜʳʰʘʱʠʭ ʪʢʘʥʝʡ, ʭʦʨʦʰʫʶ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 

[8]. 

ʊʨʘʜʠʮʠʦʥʥʳʡ ʪʝʢʩʪʠʣʴ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʝʧʣʦʤ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʤ ʪʝʣʦʤ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠ ʪʝʧʣʦʧʦʪʝʨʷʤʠ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʨʠʩʢ ʪʝʧʣʦʚʦʛʦ ʫʜʘʨʘ, ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ [9]. ʄʘʪʝʨʠʘʣʳ, ʧʨʠʜʘʶʱʠʝ ʦʜʝʞʜʝ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʥʳʡ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʯʝʣʦʚʝʢʘ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, 

ʥʘʟʳʚʘʶʪ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʤʠ [10]. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʜʝʞʜʳ ʩ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ. 

ʇʦ ʩʧʦʩʦʙʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʦʜʝʞʜʫ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 
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1) ʵʣʝʢʪʨʦ-ʪʝʨʤʦʨʝʛʫʣʠʨʫʝʤʘʷ ʦʜʝʞʜʘ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪ ʙʘʪʘʨʝʠ, ʝʤʢʦʩʪʴ ʢʦʪʦʨʳʭ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʨʝʤʷ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ;  

2) ʭʠʤʠʯʝʩʢʠ-ʪʝʨʤʦʨʝʛʫʣʠʨʫʝʤʘʷ ʦʜʝʞʜʘ, ʚ ʢʦʪʦʨʦʡ ʥʝʣʴʟʷ ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʦʙʦʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ;  

3) ʦʜʝʞʜʘ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʟʤʝʥʷʝʤʳʤ ʬʘʟʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ (ʄʀʌʉ), ʚ ʢʦʪʦʨʦʡ ʩʢʨʳʪʦʝ ʪʝʧʣʦ 

ʤʠʢʨʦʢʘʧʩʫʣ ʚʳʜʝʣʷʝʪʩʷ ʚ ʧʦʜʦʜʝʞʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ; 

4) ʦʜʝʞʜʘ ʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʘʙʩʦʨʙʠʨʫʶʱʠʭ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʪʦʥʢʫʶ ʧʣʝʥʢʫ (ʤʝʪʘʣʣ-ʜʠʵʣʝʢʪʨʠʢ-ʤʝʪʘʣʣ), ʩʧʦʩʦʙʥʫʶ ʟʘʭʚʘʪʳʚʘʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʣʘʟʤʦʥʳ ʚ ʩʫʙʚʦʣʥʦʚʦʤ ʤʘʩʰʪʘʙʝ, ʯʪʦʙʳ ʩʦʭʨʘʥʷʪʴ ʩʢʨʳʪʦʝ ʪʝʧʣʦ ʚ ʥʘʩʪʨʘʠʚʘʝʤʦʤ 

ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ [11]; 

5) ʦʜʝʞʜʘ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʦʚʳʤʠ ʨʝʛʝʥʝʨʠʨʫʶʱʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ, ʪʘʢʠʤʠ ʢʘʢ ʵʥʝʨʛʠʷ 

ʚʝʪʨʘ, ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ, ʜʚʠʞʝʥʠʡ ʯʝʣʦʚʝʢʘ, ʪʨʝʥʠʷ ʦʜʝʞʜʳ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʝʱʸ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ 

[12]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʪʝʢʩʪʠʣʴʥʳʭ ʠ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʢʦʨʧʦʨʠʨʦʚʘʥʠʠ ʚ ʪʝʢʩʪʠʣʴ 

ʤʠʢʨʦʢʘʧʩʫʣ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʟʤʝʥʷʝʤʳʤ ʬʘʟʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ (ʄʇʀʌʉ). 

ʇʝʨʚʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʦʜʝʞʜʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ NASA ʚ 1980-

ʭ ʛʛ. ʜʣʷ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʩʪʶʤʦʚ, ʟʘʱʠʱʘʶʱʠʭ ʘʩʪʨʦʥʘʚʪʦʚ ʚ ʦʪʢʨʳʪʦʤ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʛʜʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ -156 ÁC ʜʦ 121 ÁC [13]. ʄʘʪʝʨʠʘʣ ʢʦʩʪʶʤʦʚ ʢʦʩʤʦʥʘʚʪʦʚ ʚʳʜʝʣʷʣ ʪʝʧʣʦ 

ʚʥʫʪʨʴ ʧʦʜʦʜʸʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʥʘ ʝʛʦ ʠʟʥʘʥʦʯʥʫʶ ʩʪʦʨʦʥʫ ʙʳʣ ʥʘʥʝʩʝʥ ʩʣʦʡ 

ʤʠʢʨʦʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʧʦʣʠʤʝʨʦʚ ʩ ʠʟʤʝʥʷʝʤʳʤ ʬʘʟʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ (ʄʇʀʌʉ) [14] ɺʧʦʩʣʝʜʩʪʚʠʠ 

ʢʦʤʧʘʥʠʷ çOutlast Technologiesè ʘʜʘʧʪʠʨʦʚʘʣʘ ʪʝʭʥʦʣʦʛʠʶ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʟʤʝʥʷʝʤʳʤ 

ʬʘʟʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ (ʄʀʌʉ) ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʪʝʢʩʪʠʣʴʥʳʭ ʥʠʪʝʡ 

ʠ ʪʢʘʥʝʡ [15,16]. 

ʄʀʌʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʫʙʩʪʘʥʮʠʶ ʩ ʚʳʩʦʢʦʡ ʵʥʪʘʣʴʧʠʝʡ ʧʣʘʚʣʝʥʠʷ/ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʤʘʪʝʨʠʘʣʘʤ, ʩʧʦʩʦʙʥʳʤ ʩʦʭʨʘʥʷʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʩʢʨʳʪʦʡ 

ʪʝʧʣʦʪʳ, ʚʳʩʚʦʙʦʞʜʘʝʤʦʡ ʠʣʠ ʧʦʛʣʦʱʘʝʤʦʡ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʚʦʝʛʦ 

ʩʦʩʪʦʷʥʠʷ [17]. ʇʦʣʠʤʝʨʳ ʩ ʠʟʤʝʥʷʝʤʳʤ ʬʘʟʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ (ʇʀʌʉ) ʩʧʦʩʦʙʥʳ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʩʣʝʜʫʶʱʠʝ ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ: ʞʠʜʢʦʝŸʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝŸʞʠʜʢʦʝ, 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝŸʛʘʟʦʦʙʨʘʟʥʦʝ, ʞʠʜʢʦʝŸʛʘʟʦʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʝʱʝʩʪʚʘ. ʅʘʠʙʦʣʴʰʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʠʟ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ ʚʳʜʝʣʝʥʠʝʤ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʠ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʠʟ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʞʠʜʢʦʝ, ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʝʱʝʩʪʚʘ ʢ ʘʙʩʦʨʙʮʠʠ ʪʝʧʣʘ [18]. ʀʟʤʝʥʷʷ ʬʘʟʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ, 

ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʧʦʛʣʦʱʘʶʪ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ, ʘ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʦʭʣʘʞʜʝʥʠʠ ï ʚʳʩʚʦʙʦʞʜʘʶʪ. 

ʄʀʌʉ ʦʪʥʦʩʷʪʩʷ ʢ ʤʘʪʝʨʠʘʣʘʤ, ʩʧʦʩʦʙʥʳʤ ʩʦʭʨʘʥʷʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ 

ʚʠʜʝ ʩʢʨʳʪʦʡ ʪʝʧʣʦʪʳ, ʚʳʩʚʦʙʦʞʜʘʝʤʦʡ ʠʣʠ ʧʦʛʣʦʱʘʝʤʦʡ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩ.1. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʟʤʝʥʷʝʤʳʤ ʬʘʟʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ 

 

 

ʀʟʤʝʥʝʥʠʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦ ʟʘ ʩʯʝʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʠʤʝʨʘ ʠʟ ʦʜʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʚ ʫʟʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ (ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʭʦʜʘ) (ʈʠʩʫʥʦʢ 2). 
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ʈʠʩ. 2. ʇʨʦʮʝʩʩ ʬʘʟʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʄʀʌʉ 

 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʢʩʪʠʣʴʥʳʭ ʠ 

ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʠʥʢʦʨʧʦʨʠʨʦʚʘʥʠʷ ʄʄʀʌʉ. ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ʪʘʢʠʝ ʩʧʦʩʦʙʳ ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳʪʠʡ ʩ ʄʄʀʌʉ, ʢʘʢ ʛʣʫʙʦʢʘʷ ʧʝʯʘʪʴ, ʧʦʛʨʫʞʝʥʠʝ ʚ ʨʘʩʧʣʘʚ, 

ʥʦʞʝʚʦʡ ʠ ʜʨ.  

1. ʇʦʢʨʳʪʠʝ ï ʧʨʷʤʦʝ ʥʘʥʝʩʝʥʠʝ ʥʘ ʪʝʢʩʪʠʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʄʀʌʉ ʧʦʣʠʤʝʨʘ. 

2. ʇʨʷʜʝʥʠʝ ï ʚʧʣʝʪʝʥʠʝ ʧʦʣʠʤʝʨʥʳʭ ʚʦʣʦʢʦʥ, ʩʦʜʝʨʞʘʱʠʭ ʄʄʀʌʉ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʩʪʨʫʢʪʫʨʫ ʤʘʪʝʨʠʘʣʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʙʘʚʣʝʥʠʠ ʤʠʢʨʦʢʘʧʩʫʣ ʄʀʌʉ ʚ ʦʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ, ʷʚʣʷʶʱʠʡʩʷ 

ʧʦʣʠʤʝʨʦʤ ʚ ʨʘʩʪʚʦʨʝ ʠʣʠ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʩʣʝ ʯʝʛʦ ʚʦʣʦʢʥʘ ʩʢʨʫʯʠʚʘʶʪ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ. 

ʇʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʠʪʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʭʠʤʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʠ ʄʄʀʌʉ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʣʠʙʦ ʧʫʪʝʤ 

ʤʦʢʨʦʛʦ ʧʨʷʜʝʥʠʷ, ʣʠʙʦ ʧʫʪʝʤ ʬʦʨʤʦʚʘʥʠʷ ʠʟ ʨʘʩʧʣʘʚʘ. 

3. ʄʝʪʦʜ ʛʣʫʙʦʢʦʡ ʧʝʯʘʪʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ 

ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʚ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʝʤ ʥʘʙʠʚʥʦʤ ʪʝʢʩʪʠʣʝ [19], ʥʦ ʪʨʝʙʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʪʦʣʱʠʥʳ 

ʧʦʢʨʳʪʠʷ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʪʝʢʩʪʠʣʷ [20]. 

4. ʄʝʪʦʜ ʧʦʢʨʳʪʠʷ çʧʦʛʨʫʞʝʥʠʝʤè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʢʫʥʘʥʠʠ ʪʝʢʩʪʠʣʴʥʦʡ ʧʦʜʣʦʞʢʠ ʚ 

ʧʦʣʠʤʝʨʥʫʶ ʩʤʝʩʴ, ʚʳʩʫʰʠʚʘʥʠʠ ʠ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʠ [20] ʠ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʟʢʠʡ ʜʠʘʧʘʟʦʥ 

ʪʝʤʧʝʨʘʪʫʨ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ [19].  

5. çʅʦʞʝʚʦʡè ʤʝʪʦʜ ʥʘʥʝʩʝʥʠʷ ʧʦʣʠʤʝʨʥʦʡ ʩʤʝʩʠ ʥʘ ʪʝʢʩʪʠʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʧʦʜʘʯʝ ʧʦʢʨʳʚʘʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʪʝʢʩʪʠʣʴʥʫʶ ʧʦʜʣʦʞʢʫ ʥʦʞ ʠʣʠ ʨʝʟʢʘʷ ʩʪʨʫʷ ʚʦʟʜʫʭʘ çʩʨʝʟʘʝʪè 

ʣʠʰʥʶʶ ʤʘʩʩʫ ʧʦʣʠʤʝʨʘ, ʬʦʨʤʠʨʫʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʝʝ ʧʦʢʨʳʪʠʝ [21].  

6. ʄʝʪʦʜ ʣʘʤʠʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʢʣʶʯʝʥʠʝ ʄʄʀʌʉ ʚ ʪʦʥʢʫʶ ʧʦʣʠʤʝʨʥʫʶ ʧʣʝʥʢʫ, 

ʢʦʪʦʨʫʶ ʥʘʥʦʩʷʪ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʩʪʦʨʦʥʫ ʪʝʢʩʪʠʣʴʥʦʡ ʦʩʥʦʚʳ ʧʦʩʨʝʜʩʪʚʦʤ ʣʘʤʠʥʠʨʦʚʘʥʠʷ [22]. ʂ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʚʚʝʜʝʥʠʷ ʤʠʢʨʦʢʘʧʩʫʣ ʤʝʪʦʜʦʤ ʣʘʤʠʥʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʄʄʀʌʉ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʚʝʩ ʪʝʢʩʪʠʣʴʥʳʭ 

ʠʟʜʝʣʠʡ. 

7. ʄʝʪʦʜ ʧʦʟʜʥʝʛʦ ʚʧʨʳʩʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʛʨʫʟʢʝ ʚʦʣʦʢʥʘ ʄʄʀʌʉ, ʤʘʩʩʘ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʝʪ 5-10% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʚʦʣʦʢʥʘ ʪʘʢ, ʯʪʦ ʤʠʢʨʦʢʘʧʩʫʣʳ ʦʢʦʥʯʘʪʝʣʴʥʦ ʙʣʦʢʠʨʫʝʪʩʷ ʚ ʚʦʣʦʢʥʝ 

ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʢ-ʣʠʙʦ ʠʟʤʝʥʷʪʴ ʧʦʩʣʝʜʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ ʚʦʣʦʢʥʘ (ʧʨʷʜʝʥʠʝ, ʚʷʟʘʥʠʝ, ʢʨʘʰʝʥʠʝ ʠ 

ʪ.ʜ.) [23]. 

ʅʘ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʚ ʩʬʝʨʝ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʝʱʝ ʥʝ ʥʘʙʨʘʣʘ ʙʦʣʴʰʠʭ ʦʙʦʨʦʪʦʚ, ʪʘʢ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʠʟʜʝʣʠʡ ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʦʙ ʠʟʜʝʨʞʢʘʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ: ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʚʚʦʜʠʤʳʭ ʚ ʪʝʢʩʪʠʣʴ ʤʠʢʨʦʢʘʧʩʫʣ ʄʀʌʉ ʫʤʝʥʴʰʘʝʪʩʷ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʧʘʨʦ- ʠ 

ʚʣʘʛʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʣʠʥʝʡʥʘʷ ʨʘʩʪʷʞʠʤʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʴ, ʩʥʠʞʘʝʪʩʷ ʛʣʘʜʢʦʩʪʴ, 

ʥʘʧʦʣʥʝʥʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʠʟʛʠʙ, ʪʦ ʝʩʪʴ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʝʢʦʪʦʨʦʤ ʩʥʠʞʝʥʠʠ ʦʙʱʝʛʦ ʢʘʯʝʩʪʚʘ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʥʘʪʫʨʘʣʴʥʦʡ ʢʦʞʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʄʄʀʌʉ. 

ʊʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʟʘ 

ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʄʄʀʌʉ ʚ ʧʦʣʠʤʝʨʥʦʡ ʩʤʝʩʠ ʠ ʤʝʪʦʜʘ ʝʝ ʥʘʥʝʩʝʥʠʷ ʠ ʟʘ ʩʯʸʪ 

ʦʧʪʠʤʘʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʠʟʜʝʣʠʡ. 
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ANALYSIS OF COMMODITY PROPERTIES OF FOX AND RACCOON DOGS SKINS FOR 
VARIABLE CONFECTION OF CLOTHING 
 
The article provides a comparative analysis of the properties of the hairline and skin tissue of the skins of a fox-

ognevka and a raccoon dog from the perspective of varied confectioning of clothes based on the convergence of 

visual and tactile properties of different types of fur. 
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ʆʜʝʞʜʘ ʠ ʛʦʣʦʚʥʳʝ ʫʙʦʨʳ ʠʟ ʜʣʠʥʥʦʚʦʣʦʩʦʡ ʧʫʰʥʠʥʳ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚ 

ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ, ʥʝ ʪʝʨʷʶʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʵʩʪʝʪʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʟʘʱʠʪʥʳʭ 

ʩʚʦʡʩʪʚ ʤʝʭʘ [1]. ɺ ʜʠʟʘʡʥʝʨʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʣʣʝʢʮʠʷʭ ʠʟ ʜʣʠʥʥʦʚʦʣʦʩʦʡ ʧʫʰʥʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥ 

ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʠʟʜʝʣʠʡ (ʧʘʣʴʪʦ, ʧʦʣʫʧʘʣʴʪʦ, ʧʣʘʪʴʷ, ʛʦʣʦʚʥʳʝ ʫʙʦʨʳ, ʩʫʤʦʯʢʠ, ʦʙʫʚʴ), ʛʜʝ 

ʧʨʠʨʦʜʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʭʘ (ʧʳʰʥʳʡ, ʤʷʛʢʠʡ ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ, ʜʨʘʧʠʨʫʶʱʘʷʩʷ ʢʦʞʝʚʘʷ ʪʢʘʥʴ) 

ʧʦʜʯʝʨʢʥʫʪʳ ʤʷʛʢʠʤʠ ʣʠʥʠʷʤʠ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʢʨʦʷ ʠ ʩʠʣʫʵʪʦʤ [2]. ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʩʳʨʴʝʤ 

ʜʣʠʥʥʦʚʦʣʦʩʳʭ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʰʢʫʨʢʠ ʞʪʚʦʪʥʳʭ ʩʝʤʝʡʩʪʚʘ ʩʦʙʘʯʴʠʭ (ʧʩʦʚʳʭ) ï ʧʝʩʮʘ, ʣʠʩʠʮʳ, 

ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ. ʄʝʭ ʧʝʩʮʦʚ, ʣʠʩʠʮ ʠ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ ʦʪʥʦʩʷʪ ʢ ʟʠʤʥʠʤ ʚʠʜʘʤ, ʜʣʷ ʠʭ ʚʦʣʦʩʷʥʦʛʦ 

ʧʦʢʨʦʚʘ ʭʘʨʘʢʪʝʨʥʘ ʩʝʟʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ. ʂ ʟʠʤʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʣʠʥʴʢʘ ʞʠʚʦʪʥʳʭ, ʠʭ ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ 

ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʥʘʠʣʫʯʰʠʝ ʪʦʚʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ï ʰʢʫʨʢʠ ʧʦʣʥʦʚʦʣʦʩʳʝ, ʩ 

ʛʫʩʪʦʡ ʨʦʚʥʦʡ ʦʩʪʴʶ ʠ ʧʫʭʦʤ [3, ʩ.159], ʘ ʢʦʞʝʚʘʷ ʪʢʘʥʴ ʩʚʝʪʣʘʷ ʩ ʣʝʛʢʦʡ ʩʠʥʝʚʦʡ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʩʮʦʤ (10000-15000 ʨʫʙ.) ʠ ʣʠʩʠʮʝʡ (6500-11000 ʨʫʙ.), ʧʦʣʫʬʘʙʨʠʢʘʪ ʤʝʭʘ 

ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ (2500-7500 ʨʫʙ.) ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʮʝʥʦʚʦʡ ʢʘʪʝʛʦʨʠʠ [4]. ʀʥʥʦʚʘʮʠʠ ʚ 

ʦʪʜʝʣʢʝ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦʟʚʦʣʷʶʪ ʩʙʣʠʟʠʪʴ ʪʦʚʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʰʢʫʨʦʢ ʜʣʠʥʥʦʚʦʣʦʩʳʭ ʚʠʜʦʚ (ʨʠʩ. 

1). ʄʝʭ ʢʨʘʩʷʪ, ʦʩʚʝʪʣʷʶʪ, ʪʦʥʠʨʫʶʪ, ʣʶʩʪʠʨʠʨʫʶʪ ʠ ʤʝʪʘʣʣʠʟʠʨʫʶʪ ʜʣʷ ʧʨʠʜʘʥʠʷ ʙʦʣʴʰʝʛʦ ʙʣʝʩʢʘ, ʘ 

ʪʘʢʞʝ ʩʪʨʠʛʫʪ, ʚʳʨʘʚʥʠʚʘʷ ʜʣʠʥʫ ʚʦʣʦʩ ʠʣʠ ʠʟʤʝʥʷʷ ʝʛʦ ʬʘʢʪʫʨʫ. 
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ʈʠʩʫʥʦʢ 1 - ʐʢʫʨʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ: ʘ ï ʣʠʩʠʮ-ʦʛʥʝʚʦʢ Gold (SAGA), ʙ ï ʣʠʩʠʮ-ʦʛʥʝʚʦʢ 

ʇʫʰʢʠʥʩʢʘʷ (ʈʌ), ʚ ï ʣʠʩʠʮ-ʦʛʥʝʚʦʢ ʢʘʥʘʜʩʢʘʷ (SAGA), ʛ ï ʣʠʩʠʮ-ʦʛʥʝʚʦʢ ɺʷʪʩʢʘʷ (ʈʌ); ʜ ï 

ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ (ʂʠʪʘʡ), ʝ ï ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ (ʈʦʩʩʠʷ), ʞ ï ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ (ʌʠʥʣʷʥʜʠʷ) 

[4] 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʨʘʚʥʝʥʠʝ ʪʦʚʘʨʥʳʭ ʩʚʦʡʩʪʚ ʜʣʠʥʥʦʚʦʣʦʩʳʭ ʰʢʫʨʦʢ ʣʠʩʠʮʳ-ʦʛʥʝʚʢʠ ʠ ʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʳʭ ʰʢʫʨʦʢ ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ. ɺʳʙʨʘʥʥʳʝ ʚʠʜʳ ʦʙʣʘʜʘʶʪ ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʨʘʟʤʝʨʘʤʠ 

ʰʢʫʨʦʢ, ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʙʣʠʟʦʢ ʧʦ ʦʢʨʘʩʫ ʠ ʪʘʢʪʠʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤ.  

ʐʢʫʨʢʠ ʣʠʩʠʮ-ʦʛʥʝʚʦʢ ʪʨʘʜʠʮʠʦʥʥʦ ʜʦʙʳʚʘʣʠ ʦʭʦʪʦʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʦʧʫʣʷʮʠʠ ʣʠʩʠʮ-ʦʛʥʝʚʦʢ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʏʫʢʦʪʢʝ, ʂʘʤʯʘʪʢʝ, ʉʘʭʘʣʠʥʝ, ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʘʭ, ʚ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ. ʃʠʩʠʮʳ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʣʝʩʘʭ ʠ ʩʪʝʧʷʭ ɽʚʨʦʧʳ, ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʠ, ʦʙʠʪʘʶʪ ʦʥʠ ʚ ʧʫʩʪʳʥʷʭ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ, ʂʠʪʘʝ, ʀʥʜʦʢʠʪʘʝ [5]. ʈʘʮʠʦʥ ʣʠʩʠʮ ʨʘʟʥʦʦʙʨʘʟʝʥ, 

ʵʪʠ ʭʠʱʥʠʢʠ ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʧʠʱʫ ʙʦʣʝʝ 400 ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ (ʚ ʦʩʥʦʚʥʦʤ ʤʝʣʢʠʭ ʛʨʳʟʫʥʦʚ) ʠ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ ʨʘʩʪʝʥʠʡ (ʬʨʫʢʪʳ, ʷʛʦʜʳ, ʟʝʨʥʦʚʳʝ). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʵʢʩʪʝʨʴʝʨ ʣʠʩʠʮ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʢʨʷʞʘʤ, ʦʪʣʠʯʘʶʱʠʤʩʷ 

ʦʢʨʘʩʦʤ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʨʘʟʤʝʨʘʤʠ [3, ʩ.159]. ɺʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʫ ʦʛʥʝʚʦʢ ʛʫʩʪʦʡ, ʧʳʰʥʳʡ, 

ʰʝʣʢʦʚʠʩʪʳʡ. ʅʘ ʙʦʢʘʭ ʠ ʭʨʝʙʪʝ ʚʦʣʦʩʳ ʷʨʢʦ ʦʛʥʝʥʥʦ-ʨʳʞʝʛʦ ʮʚʝʪʘ, ʙʨʶʭʦ ʩʝʨʦʝ ʩ ʙʝʣʦʡ ʧʦʣʦʩʦʡ, ʜʫʞʢʘ 

ʙʝʣʘʷ, ʧʦʜʧʫʰʴ ʩʧʠʥʳ ʪʝʤʥʦ-ʩʝʨʘʷ [6]. ʇʫʭʦʚʳʝ ʚʦʣʦʩʳ ʞʝʣʪʦ-ʩʝʨʦʛʦ ʠʣʠ ʩʝʨʦʛʦ ʮʚʝʪʘ ʫ ʦʩʥʦʚʘʥʠʷ ʠ 

ʧʝʩʦʯʥʦʛʦ ʦʪʪʝʥʢʘ ʥʘ ʢʦʥʮʘʭ. ʅʘ ʣʘʧʘʭ ʣʠʩʠʮ ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʯʝʨʥʳʡ ʠʣʠ ʪʝʤʥʦ-ʩʝʨʳʡ. ɼʣʠʥʘ ʰʢʫʨʦʢ 

ʣʠʩʠʮ ʦʛʥʝʚʦʢ ʩʦʩʪʘʚʣʷʝʪ 60-90 ʩʤ, ʜʣʠʥʘ ʭʚʦʩʪʘ - 40-60 ʩʤ. 

ɽʥʦʪʦʚʠʜʥʳʝ ʩʦʙʘʢʠ (ʫʩʩʫʨʠʡʩʢʠʝ ʝʥʦʪʳ) ï ʞʠʚʦʪʥʳʝ ʩ ʢʦʨʦʪʢʠʤʠ ʭʚʦʩʪʘʤʠ, ʚʥʝʰʥʝ ʥʘʧʦʤʠʥʘʶʪ 

ʧʝʩʮʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʣʝʩʘʭ ʇʨʠʤʦʨʴʷ, ʇʨʠʘʤʫʨʴʷ ʚ ʛʦʨʥʦʣʝʩʥʳʭ ʦʙʣʘʩʪʷʭ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ 

ʀʥʜʦʢʠʪʘʷ, ʂʠʪʘʷ, ʗʧʦʥʠʠ ʠ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʘʨʝʘʣ 

ʦʙʠʪʘʥʠʷ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʗʢʫʪʠʠ ʜʦ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʠ 

ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳ ʧʦʧʫʣʷʮʠʠ ʠʭ ʚ ʣʝʩʘʭ ʌʠʥʣʷʥʜʠʠ, ʅʦʨʚʝʛʠʠ, ɼʘʥʠʠ, ʐʚʝʮʠʠ, 

ʇʨʠʙʘʣʪʠʢʠ (ʕʩʪʦʥʠʠ, ʃʘʪʚʠʠ ʠ ʃʠʪʚʝ), ʘ ʪʘʢʞʝ ʚ ʉʝʨʙʠʠ, ʌʨʘʥʮʠʠ, ʈʫʤʳʥʠʠ, ʀʪʘʣʠʠ, ʐʚʝʡʮʘʨʠʠ, 

ɻʝʨʤʘʥʠʠ [7]. ɺʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʩ ʧʝʩʦʯʥʳʤ ʦʪʪʝʥʢʦʤ ʮʚʝʪʘ, ʧʫʭ ʪʝʤʥʦ-

ʛʦʣʫʙʦʡ. ɼʣʠʥʘ ʰʢʫʨʢʠ 65-80 ʩʤ, ʭʚʦʩʪʘ - 15-25 ʩʤ [8]. ɽʥʦʪʦʚʠʜʥʳʝ ʩʦʙʘʢʠ ʚʩʝʷʜʥʳ, ʦʥʠ ʩʧʦʩʦʙʥʳ 

ʥʘʢʦʧʠʪʴ ʢ ʦʩʝʥʠ ʙʦʣʴʰʦʡ ʟʘʧʘʩ ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʘ ʪʦʣʱʠʥʦʡ ʜʦ 1 ʩʤ. ʆʩʝʥʥʷʷ ʫʧʠʪʘʥʥʘʷ ʝʥʦʪʦʚʠʜʥʘʷ 

ʩʦʙʘʢʘ ʚʝʩʠʪ ʜʦ 7,5 ʢʛ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʧʩʦʚʳʭ ʝʥʦʪʦʚʠʜʥʳʝ ʩʦʙʘʢʠ ʤʦʛʫʪ ʚʧʘʜʘʪʴ ʚ ʩʧʷʯʢʫ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ʣʠʩʠʮ ʦʛʥʝʚʦʢ ʠ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ ʩ ʥʘʯʘʣʘ ʍʍ ʚ. ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʧʣʝʤʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʠ ʝʛʦ ʨʘʩʩʝʣʝʥʠʶ. ʆʜʥʘʢʦ, ʠʟ-ʟʘ 

ʥʝʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʡ ʢ ʞʠʟʥʠ ʥʘ ʚʦʣʝ, ʩʣʦʞʥʦʩʪʝʡ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʠ ʪʝʭʥʦʛʝʥʥʦʡ 

ʘʛʨʝʩʩʠʠ ʤʥʦʛʠʝ ʞʠʚʦʪʥʳʝ ʧʦʢʠʥʫʣʠ ʤʝʩʪʘ ʚʳʧʫʩʢʘ, ʫʰʣʠ ʚ ʣʝʩʘ ʩʪʨʘʥ, ʛʨʘʥʠʯʘʱʠʭ ʩ ʈʦʩʩʠʝʡ 

(ʌʠʥʣʷʥʜʠʷ, ʇʦʣʴʰʘ, ʈʫʤʳʥʠʷ ʠ ʜʨ.) ʠʣʠ ʧʦʛʠʙʣʠ. ɺʦʟʨʘʩʪʘʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʤʝʭʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʚʝʨʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʢʣʝʪʦʯʥʳʤ ʨʘʟʚʝʜʝʥʠʝʤ ʣʠʩʠʮ-

ʦʛʥʝʚʦʢ ʠ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ. ɺ ʈʦʩʩʠʠ ʧʣʝʤʝʥʥʳʝ ʠ ʟʚʝʨʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʚʳʨʘʱʠʚʘʶʱʠʝ 

ʧʦʛʦʣʦʚʴʷ ʵʪʠʭ ʟʚʝʨʴʢʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ɸʆ - ʖʛʨʘ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʄʦʩʢʦʚʩʢʦʡ, 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ. ɹʦʣʴʰʠʭ ʫʩʧʝʭʦʚ ʧʦ ʢʣʝʪʦʯʥʦʤʫ ʨʘʟʚʝʜʝʥʠʶ ʢʣʝʪʦʯʥʦʡ ʧʫʰʥʠʥʳ 

ʜʦʙʠʣʠʩʴ ʚ ʟʚʝʨʦʭʦʟʷʡʩʪʚʘʭ çɺʷʪʢʘè (ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), çʉʘʣʪʳʢʦʚʩʢʠʡè ʠ çʈʫʩʩʢʠʡ ʩʦʙʦʣʴè 

(ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ʋʩʧʝʭʠ ʚ ʣʠʩʦʚʦʜʩʪʚʝ ʠ ʨʘʟʚʝʜʝʥʠʠ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ ʦʙʫʩʣʦʚʣʝʥʳ ʫʣʫʯʰʝʥʠʝʤ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʧʝʨʝʭʦʜʦʤ ʥʘ ʤʷʩʦ-ʨʳʙʥʦʝ ʧʠʪʘʥʠʝ ʟʚʝʨʝʡ, ʧʨʝʦʜʦʣʝʥʠʝʤ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʥʠʷ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʩʫʭʦʛʦ ʢʦʨʤʘ, ʚʳʟʳʚʘʶʱʝʛʦ ʫ ʟʚʝʨʝʡ ʭʨʦʥʠʯʝʩʢʠʝ ʪʦʢʩʠʢʦʟʳ (ʛʘʩʪʨʦʵʥʪʝʨʠʪʳ, 

ʛʝʧʘʪʠʪʳ, ʥʝʬʨʠʪʳ), ʫʭʫʜʰʘʶʱʠʝ ʪʦʚʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʰʢʫʨʦʢ.  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʣʠʩʠʮ ʦʛʥʝʚʦʢ. ʈʘʟʤʝʨʳ ʰʢʫʨʦʢ ʦʛʥʝʚʦʢ 

ʚʘʨʴʠʨʫʶʪʩʷ ʧʦ ʜʣʠʥʝ 60-90 ʩʤ, ʧʦ ʰʠʨʠʥʝ 30-40 ʩʤ, ʧʣʦʱʘʜʴ ʰʢʫʨʦʢ 1100-3100 ʩʤ2. ɺʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ 

ʦʛʥʝʚʦʢ ʧʦ ʩʪʝʧʝʥʠ ʧʳʰʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʧʷʪʴ ʛʨʫʧʧ: ʦʪ ʦʩʦʙʦ ʧʳʰʥʦʛʦ ʜʦ ʥʠʟʢʦʛʦ. ʇʦ ʤʷʛʢʦʩʪʠ 

ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʢʘʢ ʦʩʦʙʦ ʰʝʣʢʦʚʠʩʪʳʡ ʠʣʠ ʰʝʣʢʦʚʠʩʪʳʡ; ʤʷʛʢʠʡ, ʩʣʝʛʢʘ ʫʧʨʫʛʠʡ ʠʣʠ 

ʫʧʨʫʛʠʡ.  

ʇʦ ʰʢʘʣʝ ʛʫʩʪʦʪʳ ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʣʠʩʠʮ ʦʪʥʦʩʷʪ ʢ ʛʫʩʪʦʤʫ (4-12 ʪʳʩ. ʚʦʣʦʩ ʥʘ 1 ʩʤ2) [8], ʧʨʠ 

ʜʣʠʥʝ ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʦʣʦʩ 53-72 ʤʤ (4-13% ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʚʦʣʦʩ), ʦʩʪʝʚʳʭ 44-61 ʤʤ (7% ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ 
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ʚʦʣʦʩ), ʧʫʭʦʚʳʭ 28-44 ʤʤ [3] [8]. ʅʘʧʨʘʚʣʷʶʱʠʝ (ʢʨʦʶʱʠʝ) ʚʦʣʦʩʳ ʫ ʦʛʥʝʚʦʢ ʷʨʢʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʩ 

ʙʣʝʩʢʦʤ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʇʫʭʦʚʳʝ ʚʦʣʦʩʳ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʢʦʥʯʠʢʠ ʚʦʣʦʩ ʢʨʘʩʥʳʝ. ʆʩʪʴ 

ʤʦʞʝʪ ʙʳʪʴ ʩ ʦʩʚʝʪʣʝʥʠʝʤ ʥʘ ʛʦʣʦʚʝ, ʭʨʝʙʪʝ, ʙʦʢʘʭ ʠ ʯʝʨʝʚʝ ʰʢʫʨʦʢ (ʨʠʩ. 1 ʘ-ʛ). ʂʦʞʝʚʘʷ ʪʢʘʥʴ ʥʘ ʯʝʨʝʚʝ 

ʰʢʫʨʢʠ ʦʛʥʝʚʢʠ ʙʦʣʝʝ ʪʦʥʢʘʷ, ʯʝʤ ʥʘ ʦʛʫʟʢʝ (0,17-0,4 ʤʤ). ɼʦʩʪʠʞʝʥʠʝʤ ʢʣʝʪʦʯʥʦʛʦ ʣʠʩʦʚʦʜʩʪʚʘ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʚʳʨʘʚʥʠʚʘʥʠʝ ʦʢʨʘʩʘ ʚʦʣʦʩ ʧʦ ʚʩʝʡ ʰʢʫʨʢʝ, ʫʚʝʣʠʯʝʥʠʝ ʩʚʦʡʩʪʚ ʫʧʨʫʛʦʩʪʠ ʫ ʦʩʪʝʚʳʭ ʠ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʦʣʦʩ, ʯʪʦ ʩʥʠʞʘʝʪ ʩʚʦʣʘʯʠʚʘʝʤʦʩʪʴ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ.  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ. ɺʳʩʦʪʘ ʚʦʣʦʩʷʥʦʛʦ 

ʧʦʢʨʦʚʘ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ ʥʘ ʦʛʫʟʢʝ ʠ ʧʦ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʭʨʝʙʪʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʦʩʪʘʣʴʥʳʭ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ʰʢʫʨʢʠ. ɻʫʩʪʦʪʘ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ ʚʳʩʦʢʘʷ (5 ʙʘʣʣʦʚ ʧʦ 

ʰʢʘʣʝ), ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 8 ʪʳʩ. ʦʩʪʝʚʳʭ ʚʦʣʦʩ ʥʘ 1 ʩʤ2.  

ɺʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʯʝʪʳʨʝʭ ʛʨʫʧʧʘʭ: ʥʘʧʨʘʚʣʷʶʱʠʝ, ʦʩʪʝʚʳʝ, 

ʧʝʨʝʭʦʜʥʳʝ, ʧʫʭʦʚʳʝ. ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʚʠʜ ï ʧʫʭʦʚʳʝ ʚʦʣʦʩʳ (95,5%). ɺʳʩʦʪʘ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ 

ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ ʩʧʠʥʳ ʢ ʦʛʫʟʢʫ ʰʢʫʨʢʠ. ɼʣʠʥʘ ʦʩʪʝʚʳʭ ʚʦʣʦʩ ʩʦʩʪʘʚʣʷʝʪ 80-85 ʤʤ, 

ʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʦʩʦʙʠ, ʫ ʢʦʪʦʨʳʭ ʦʩʪʝʚʳʝ ʚʦʣʦʩʳ ʠʤʝʶʪ ʜʣʠʥʫ 112 ʤʤ. ɼʣʠʥʘ ʧʫʭʦʚʳʭ ʚʦʣʦʩ ʩʦʩʪʘʚʣʷʝʪ 

55-58 ʤʤ [8]. ʎʝʥʥʳʤʠ ʪʦʚʘʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʰʢʫʨʦʢ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ ʧʨʠʟʥʘʥʳ 

ʛʫʩʪʦʪʘ, ʧʳʰʥʦʩʪʴ, ʫʧʨʫʛʦʩʪʴ, ʫʨʘʚʥʝʥʦʩʪʴ ʧʦ ʜʣʠʥʝ, ʢʨʦʶʱʠʝ ʚʦʣʦʩʳ ʧʦʣʥʦʩʪʴʶ ʧʨʠʢʨʳʚʘʶʪ ʧʫʭʦʚʳʝ 

ʥʘ ʩʧʠʥʝ ʠ ʙʦʢʘʭ ʰʢʫʨʢʠ.  

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥʳ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʰʢʫʨʢʘʭ ʣʠʩʠʮ ʦʛʥʝʚʦʢ ʠ ʝʥʦʪʦʚʠʜʥʳʭ 

ʩʦʙʘʢ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ï ʭʨʝʙʝʪ, ʙʦʢ, ʦʛʫʟʦʢ. ʉ ʢʘʞʜʦʛʦ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʷʪʳ ʚʦʣʦʩʳ ʧʦ 25 ʰʪ. ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ. ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʘʞʜʳʡ ʨʘʩʧʨʷʤʣʝʥʥʳʡ ʚʦʣʦʩ ʨʘʟʤʝʱʘʣʩʷ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ, ʪʦʥʠʨʦʚʘʥʥʦʤ ʙʫʤʘʛʦʡ, 

ʠʟʤʝʨʝʥʠʷ ʩʥʠʤʘʣʠʩʴ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,5 ʤʤ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ 

ʰʢʫʨʦʢ ʣʠʩʠʮ ʦʛʥʝʚʦʢ ʭʘʨʘʢʪʝʨʥʦ ʫʤʝʥʴʰʝʥʠʝ ʠʩʪʠʥʥʦʡ ʜʣʠʥʳ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʚʦʣʦʩ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ 

ʭʨʝʙʪʘ ʢ ʦʛʫʟʢʫ, ʥʘ ʙʦʢʦʚʳʭ ʫʯʘʩʪʢʘʭ ʚʦʣʦʩʳ ʩʘʤʳʝ ʢʦʨʦʪʢʠʝ. ɼʣʷ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʰʢʫʨʦʢ 

ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ ʭʘʨʘʢʪʝʨʥʦ ʫʤʝʥʴʰʝʥʠʝ ʜʣʠʥʳ ʚʦʣʦʩ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʦʪ ʭʨʝʙʪʘ ʢ ʦʛʫʟʢʫ, ʘ ʥʘ ʙʦʢʘʭ 

ʚʦʣʦʩʳ ʩʘʤʳʝ ʜʣʠʥʥʳʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʙʦʨʘ ʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ 

ʢ ʩʧʦʩʦʙʘʤ ʨʘʩʢʨʦʷ ʠʟʜʝʣʠʡ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʧʫʰʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ (ʪʘʙʣ. 1). 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʳʩʦʪʳ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠʟʤʝʨʷʣʦʩʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʦʥʯʠʢʦʚ ʢʨʦʶʱʠʭ ʚʦʣʦʩ 

ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʝʚʦʡ ʪʢʘʥʠ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʚʳʩʦʪʳ ʚʦʣʦʩʷʥʦʛʦ 

ʧʦʢʨʦʚʘ ʰʢʫʨʦʢ ʦʪ ʭʨʝʙʪʘ ʢ ʦʛʫʟʢʫ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ. 1.ʃʠʥʝʡʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʰʢʫʨʦʢ (n=25) 

 

ɺʠʜ  ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʡ 

ʫʯʘʩʪʦʢ 

ɺʳʩʦʪʘ 

ʚʦʣʦʩʷʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʤʤ 

ɼʣʠʥʘ ʚʦʣʦʩ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʤʤ 

ʥʘʧʨʘʚʣʷʶʱʠʝ ʦʩʪʝʚʳʝ ʧʫʭʦʚʳʝ 

ʃʠʩʠʮʘ 

ʦʛʥʝʚʢʘ 

ʭʨʝʙʝʪ 47,0 Ñ 1,6 80,0 Ñ 1,7 67,2 Ñ 1,8 45,0 Ñ 1,9 

ʦʛʫʟʦʢ 41,0 Ñ 1,2 74,4 Ñ 1,5 63,6 Ñ 1,5 41,6 Ñ 1,8 

ɽʥʦʪʦʚʠʜʥʘʷ 

ʩʦʙʘʢʘ 

ʭʨʝʙʝʪ 61,0 Ñ 1,3 99,8 Ñ 1,3 88,6 Ñ 1,7 53,2 Ñ 2,0 

ʦʛʫʟʦʢ 52,0 Ñ 1,4 92,2 Ñ 1,4 83,4 Ñ 1,8 47,8 Ñ 2,1 

 

ʉʨʘʚʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʷʛʢʦʩʪʠ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʰʢʫʨʦʢ (n=25) ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʧʦ ʩʪʝʧʝʥʠ ʤʷʛʢʦʩʪʠ ʦʙʘ ʚʠʜʘ ʧʫʰʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʦʪʥʦʩʷʪ ʛʨʫʧʧʝ ʧʦʣʫʤʷʛʢʠʭ. ɼʣʷ ʣʠʩʠʮʳ 

ʦʛʥʝʚʢʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʷʛʢʦʩʪʠ ʧʦ ʭʨʝʙʪʫ (1,31*10Ȥį) ʠ ʦʛʫʟʢʫ (1,38*10Ȥį) ʙʣʠʟʢʠ ʧʦ ʟʥʘʯʝʥʠʷʤ. ɼʣʷ 

ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ ʥʘ ʫʯʘʩʪʢʝ ʭʨʝʙʪʘ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʷʛʢʦʩʪʠ ʧʦ ʪʠʧʘʤ ʦʩʪʝʚʳʭ ʚʦʣʦʩ: ʦʩʪʴ I ʪʠʧʘ -1,45*10Ȥį, ʦʩʪʴ II  ʪʠʧʘ: 1,40*10Ȥį. 

ʅʘ ʦʛʫʟʢʘʭ ʰʢʫʨʦʢ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʠʡ ʨʘʟʙʨʦʩ ʚ ʚʝʣʠʯʠʥʘʭ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʷʛʢʦʩʪʠ 

ʧʦ ʪʠʧʘʤ ʦʩʪʝʚʳʭ ʚʦʣʦʩ: ʦʩʪʴ I ʪʠʧʘ -1,53*10Ȥį, ʦʩʪʴ II  ʪʠʧʘ - 1,38*10Ȥį. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʢʦʞʝʚʦʡ ʪʢʘʥʠ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 

ʪʦʣʱʠʥʦʤʝʨʘ ʄʘʡʥʝʨʘ, ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʰʢʫʨʦʢ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ 

ʜʠʥʘʤʠʢʠ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ ʦʪ ʭʨʝʙʪʘ ʢ ʦʛʫʟʢʫ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʦʟʤʦʞʥʦʤ ʩʥʠʞʝʥʠʠ ʧʨʦʯʥʦʩʪʠ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʤʝʭʘ ʥʘ ʦʛʫʟʢʝ. 

ɼʣʷ ʰʢʫʨʦʢ ʣʠʩʠʮ ʦʛʥʝʚʦʢ ʪʦʣʱʠʥʘ ʢʦʞʝʚʦʡ ʪʢʘʥʠ ʧʦ ʭʨʝʙʪʫ ʩʦʩʪʘʚʠʣʘ 1,50Ñ0,09 ʤʤ, ʥʘ ʦʛʫʟʢʝ - 

1,30Ñ0,07 ʤʤ. ɼʣʷ ʰʢʫʨʦʢ ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ ʪʦʣʱʠʥʘ ʢʦʞʝʚʦʡ ʪʢʘʥʠ ʧʦ ʭʨʝʙʪʫ ʩʦʩʪʘʚʠʣʘ 0,90Ñ0,04 ʤʤ, ʥʘ 

ʦʛʫʟʢʝ - 0,70Ñ0,06 ʤʤ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʘʩʩʳ ʧʫʰʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʣʫʬʘʙʨʠʢʘʪ ʣʠʩʠʮʳ ʦʛʥʝʚʢʠ (220,0 

Ñ 5,9 ʛ) ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ çʪʷʞʝʣʳʝè, ʘ ʰʢʫʨʢʠ ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ (274,0 Ñ 5,4 ʛ) ʢ ʛʨʫʧʧʝ çʦʩʦʙʦ ʪʷʞʝʣʳʝè, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʤʦʜʝʣʝʡ ʦʜʝʞʜʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʡ.  

ʉʨʘʚʥʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʧʦʢʘʟʘʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ (ʣʠʩʠʮʘ ï 20,8 Ñ 0,7 ʜʤĮ, 

ʝʥʦʪʦʚʠʜʥʘʷ ʩʦʙʘʢʘ - 21,1 Ñ 0,6 ʜʤĮ), ʚʳʟʚʘʥʥʳʝ ʚʦʟʨʘʩʪʥʦʡ ʠ ʧʦʣʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʦʩʦʙʝʡ, ʚʦʟʤʦʞʥʦʡ 

ʨʘʟʥʠʮʝʡ ʚ ʨʘʡʦʥʘʭ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʘʤʠ ʚʳʜʝʣʢʠ ʰʢʫʨʦʢ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʤʘʩʩʳ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʰʢʫʨʦʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʩʳ ʥʘ ʝʜʠʥʠʮʫ 

ʧʣʦʱʘʜʠ ʰʢʫʨʦʢ ʝʥʦʪʦʚʠʜʥʳʭ ʩʦʙʘʢ (13,0 ʛ/ʜʤĮ) ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʣʫʬʘʙʨʠʢʘʪʘ 

ʣʠʩʠʮ ʦʛʥʝʚʦʢ (10,6 ʛ/ʜʤĮ). 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʜʝʞʜʳ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʠʟ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʣʠʩʠʮʳ 

ʦʛʥʝʚʢʠ ʠ ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʨʘʩʢʨʦʷ, ʩʥʠʞʘʶʱʠʝ ʤʘʩʩʫ ʠʟʜʝʣʠʷ, 

ʥʘʧʨʠʤʝʨ, ʨʘʩʰʠʚʢʫ ʢʦʞʘʥʳʤʠ ʠʣʠ ʪʝʢʩʪʠʣʴʥʳʤʠ ʧʦʣʦʩʢʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʤʦʜʝʣʝʡ 

ʪʘʢʦʛʦ ʚʠʜʘ ʨʘʩʢʨʦʷ ʧʦʢʘʟʘʣʠ [9], ʯʪʦ 17% ʠʟʜʝʣʠʡ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ ʤʝʭʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʤʘʛʘʟʠʥʘʭ ʛ. ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟʛʦʪʦʚʣʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʂʦʤʧʦʟʠʮʠʷ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʥʘ ʩʪʘʥʝ ʠ ʨʫʢʘʚʘʭ ʤʦʜʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. ɸʥʘʣʠʟ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ ʤʦʜʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʣʣʝʢʮʠʡ (ʪʘʙʣ.2) ʚʳʷʚʠʣ, ʯʪʦ ʧʨʠ ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʩʰʠʚʢʠ ʥʘ ʩʪʘʥʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʧʦʧʝʨʝʯʥʦʝ (46%) ʠ ʥʘʢʣʦʥʥʦʝ (31%) ʨʘʩʧʦʣʦʞʝʥʠʝ ʰʢʫʨʦʢ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʢʨʦʷ ʠʟ ʮʝʣʴʥʳʭ ʰʢʫʨʦʢ ʠʣʠ ʚ ʨʦʩʧʫʩʢ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʰʢʫʨʦʢ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʰʠʨʠʥʳ ʤʝʭʦʚʳʭ ʠ ʨʘʩʰʠʚʦʯʥʳʭ ʧʦʣʦʩʦʢ ʚ ʠʟʜʝʣʠʷʭ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʘʩʰʠʚʦʯʥʳʝ ʧʦʣʦʩʢʠ ʚ ʤʦʜʝʣʷʭ ʦʜʝʞʜʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʤʝʭʘ ʣʠʩʠʮ ʠ ʝʥʦʪʦʚʠʜʥʳʭ 

ʩʦʙʘʢ ʯʘʱʝ ʚʩʝʛʦ ʨʘʚʥʳ ʠʣʠ ʧʨʝʚʳʰʘʶʪ ʨʘʟʤʝʨʳ ʧʦʣʦʩʦʢ ʠʟ ʦʩʥʦʚʥʦʛʦ ʤʝʭʘ. ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʤʘʩʩʫ ʦʜʝʞʜʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʝʞʝʥʠʶ ʠʟʣʠʰʥʝʡ ʛʫʩʪʦʪʳ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʯʪʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʠʪʴ ʚʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʠʟʜʝʣʠʡ ʙʣʘʛʦʜʘʨʷ ʫʚʝʣʠʯʝʥʠʶ 

ʜʠʘʧʘʟʦʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʨʠʙʘʚʦʢ [10] ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʫʯʘʩʪʢʘʤ [11] ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʤʦʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʠʣʫʵʪʦʚ ʠʟʜʝʣʠʡ [12], ʯʪʦ ʤʝʥʝʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʜʝʞʜʳ ʠʟ ʜʣʠʥʥʦʚʦʣʦʩʳʭ ʚʠʜʦʚ ʤʝʭʘ. 

ʊʘʙʣʠʮʘ. 2. ʄʘʪʨʠʮʘ ʤʦʜʝʣʝʡ-ʘʥʘʣʦʛʦʚ ʠʟ ʤʝʭʘ ʜʣʠʥʥʦʚʦʣʦʩʦʡ ʧʫʰʥʠʥʳ (ʬʨʘʛʤʝʥʪ) [13] 

ʚʠʜ ʤʝʭʘ ʤʦʜʝʣʠ-ʘʥʘʣʦʛʠ 

ʞʘʢʝʪ ʢʫʨʪʢʘ ʧʘʣʴʪʦ/ʧʦʣʫʧʘʣʴʪʦ 

ʣʠʩʠʮʘ 

     
ʝʥʦʪ 

     
ʧʝʩʝʮ 

 

 

 

 

 
 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʠʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝʡ 

ʚʳʩʦʪʝ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʰʢʫʨʦʢ ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ (ʥʘ 20-25%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʰʢʫʨʢʘʤʠ ʣʠʩʠʮ 

ʦʛʥʝʚʦʢ ʠ ʚ ʤʝʥʴʰʝʡ ʪʦʣʱʠʥʝ ʢʦʞʝʚʦʡ ʪʢʘʥʠ ʫ ʰʢʫʨʦʢ ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ (ʥʘ 40%), ʧʦʢʘʟʘʪʝʣʠ ʤʷʛʢʦʩʪʠ 
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ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʘʟʤʝʨʳ ʰʢʫʨʦʢ ʵʪʠʭ ʚʠʜʦʚ ʤʝʭʘ ʦʯʝʥʴ ʙʣʠʟʢʠ. ʐʢʫʨʢʠ ʣʠʩʠʮʳ-ʦʛʥʝʚʢʠ 

ʦʪʣʠʯʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʵʩʪʝʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʨʠʜʘʶʱʠʤʠ ʠʤ ʙʦʣʴʰʫʶ 

ʮʝʥʥʦʩʪʴ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʦʣʦʨʠʩʪʠʯʝʩʢʦʡ 

ʦʪʜʝʣʢʠ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ ʠ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʧʦ ʬʘʢʪʫʨʥʦʡ ʩʪʨʠʞʢʝ ʝʛʦ 

ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʮʝʥʥʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ ʤʝʭʘ, ʫʣʫʯʰʠʚ ʝʛʦ ʵʩʪʝʪʠʯʥʦʩʪʴ ʠ ʣʝʛʢʦʩʪʴ 

ʠ ʩʦʭʨʘʥʠʚ ʝʛʦ ʭʦʨʦʰʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʫʶ ʫʧʨʫʛʦʩʪʴ ʚʦʣʦʩ, ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ 

ʜʨʘʧʠʨʫʝʤʦʩʪʴ ʢʦʞʝʚʦʡ ʪʢʘʥʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʤʝʶʱʠʝʩʷ ʨʘʟʣʠʯʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ ʤʝʭʘ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʠʟʘʡʥʝʨʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʚʘʨʠʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʩʦʟʜʘʥʠʶ ʦʙʲʝʤʘ ʚʥʝʰʥʝʡ ʬʦʨʤʳ ʠ ʪʝʢʩʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʤʦʜʝʣʝʡ, ʚʳʙʦʨʫ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʝʤʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʪʝʢʩʪʫʨʳ ʤʝʭʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʵʢʦʥʦʤʠʯʥʳʭ ʚʠʜʦʚ ʧʫʰʥʠʥʳ, ʜʦʩʪʫʧʥʳʭ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɼʣʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʵʩʪʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ 

ʰʢʫʨʦʢ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʦʩʪʦʚʝʨʥʦ ʚʳʧʦʣʥʷʪʴ ʚʠʨʪʫʘʣʴʥʦʝ ʢʦʥʬʝʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʤʝʭʦʚʦʡ 

ʦʜʝʞʜʳ. 
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ɻʣʦʙʘʣʠʟʘʮʠʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʩʪʘʥʦʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʚ ʰʚʝʡʥʦʡ ʠʥʜʫʩʪʨʠʠ 

ʘʫʪʩʦʨʩʠʥʛʘ, ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʫʜʝʰʝʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʡ. ɸʫʪʩʦʨʩʠʥʛ ʚ ʦʪʨʘʩʣʠ ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʪʨʫʜʘ ʠ ʚʦʚʣʝʯʝʥʠʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʩʪʦʨʦʥʥʠʭ, ʚ ʦʩʥʦʚʥʦʤ, ʠʥʦʩʪʨʘʥʥʳʭ ʰʚʝʡʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʅʘʯʠʥʘʷ ʩ 1960-

ʭ ʤʥʦʛʠʝ ʚʝʜʫʱʠʝ ʤʠʨʦʚʳʝ ʙʨʝʥʜʳ ɽʚʨʦʧʳ ʠ ɸʤʝʨʠʢʠ ʧʝʨʝʥʝʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜʝʞʜʳ ʠ ʦʙʫʚʠ ʚ ʩʪʨʘʥʳ 

ɸʟʠʠ (ʂʠʪʘʡ, ɹʘʥʛʣʘʜʝʰ, ɺʴʝʪʥʘʤ, ʇʘʢʠʩʪʘʥ, ʀʥʜʠʷ) [1]. ʀʥʚʝʩʪʠʮʠʠ ʠ ʦʩʥʘʱʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ-

ʘʫʪʩʦʨʩʝʨʦʚ ʧʝʨʝʜʦʚʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʜʝʰʝʚʦʡ ʨʘʙʦʯʝʡ ʩʠʣʦʡ 
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ʧʦʟʚʦʣʠʣʠ ʤʥʦʛʠʤ ʢʦʤʧʘʥʠʷʤ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʘ ʨʳʥʢʝ ʦʛʨʦʤʥʳʝ ʧʘʨʪʠʠ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʜʦʩʪʫʧʥʳʤ 

ʮʝʥʘʤ. ʈʝʢʣʘʤʥʘʷ ʢʦʤʧʘʥʠʷ ʙʨʝʥʜʦʚʦʡ ʦʜʝʞʜʳ, ʤʘʩʰʪʘʙʥʦʩʪʴ ʟʘʢʘʟʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʘʨʪʠʡ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʥʘʩʳʱʝʥʠʶ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʠ ʨʦʩʪʫ ʵʢʦʥʦʤʠʢʠ ʚ ʩʪʨʘʥʘʭ ʩ ʘʫʪʩʦʨʩʠʥʛʦʚʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ɽʚʨʦʧʝʡʩʢʦʡ ʪʦʨʛʦʚʦʡ ʧʘʣʘʪʦʡ ʤʦʥʠʪʦʨʠʥʛʫ, ʩ 2016 ʛʦʜʘ 

ʧʦʩʪʝʧʝʥʥʦ ʫʛʘʩʘʝʪ ʠʥʪʝʨʝʩ ʪʦʧ-ʤʝʥʝʜʞʝʨʦʚ ʠʟ ɽʉ ʢ ʨʘʟʤʝʱʝʥʠʶ ʟʘʢʘʟʦʚ ʥʘ ʰʚʝʡʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʂʠʪʘʷ 

[2]. ʇʨʠʯʠʥʦʡ ʵʪʦʤʫ ʩʪʘʣ ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ [3]. 

ʈʠʪʝʡʣʝʨʳ ʥʘʯʘʣʠ ʧʝʨʝʚʦʜʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʩʦʩʝʜʥʠʝ ʩ ʂʠʪʘʝʤ ʤʝʥʝʝ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ. ʊʘʢ ʝʚʨʦʧʝʡʩʢʘʷ 

ʨʦʟʥʠʯʥʘʷ ʩʝʪʴ H&M ʦʙʲʷʩʥʠʣʘ ʧʝʨʝʤʝʱʝʥʠʝ ʙʠʟʥʝʩʘ ʚ ʄʴʷʥʤʫ ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʨʫʛʣʦʩʫʪʦʯʥʦʡ ʟʘʛʨʫʟʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʥʠʟʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʧʣʘʪʦʡ ʪʨʫʜʘ [1].  

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʳʚʝʣ ʥʘ ʨʳʥʦʢ ʦʜʝʞʜʳ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʣʣʝʢʮʠʡ ʯʝʨʝʟ ʩʦʮʩʝʪʠ ʠ ʦʥ-ʣʘʡʥ-ʤʘʛʘʟʠʥʳ [4]. 

ʄʫʣʴʪʠʤʝʜʠʘ ʨʠʪʝʡʣʝʨʳ, ʨʝʢʣʘʤʠʨʫʷ ʧʨʦʜʫʢʮʠʶ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ, ʯʝʤ ʥʝ ʪʦʣʴʢʦ ʦʢʘʟʳʚʘʶʪ ʜʘʚʣʝʥʠʝ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʨʝʥʜʳ, ʥʦ ʠ ʬʦʨʤʠʨʫʶʪ ʥʦʚʫʶ ʤʦʜʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʢʘʩʪʦʤʠʟʘʮʠʷ (ʤʦʜʝʨʥʠʟʘʮʠʷ) 

ʙʘʟʦʚʳʭ ʤʦʜʝʣʝʡ ʢʘʪʘʣʦʛʘ ʩ ʫʯʝʪʦʤ ʧʦʞʝʣʘʥʠʡ ʠ ʘʥʪʨʦʧʦʤʦʨʬʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʠʝʥʪʦʚ [5]. ʂʨʦʤʝ 

ʪʦʛʦ, ʨʳʥʦʢ ʤʦʜʥʦʡ ʦʜʝʞʜʳ ʟʘʧʦʣʥʷʝʪʩʷ ʠʟʜʝʣʠʷʤʠ Fast Fashion (ʙʳʩʪʨʦʡ ʤʦʜʳ), ʰʝʩʪʠʤʝʩʷʯʥʳʡ ʮʠʢʣ 

ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʩʪʠʣʷ ʩʤʝʥʠʣʩʷ ʰʝʩʪʠʥʝʜʝʣʴʥʳʤ [6]. ʕʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʜʣʷ ʨʳʥʢʦʚ ɽʚʨʦʧʳ ʠ 

ʉʐɸ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜʝʞʜʳ ʥʝʩʣʦʞʥʦʛʦ ʢʨʦʷ ʠ ʫʧʨʦʱʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦʣʝʡ 

ʨʫʯʥʦʛʦ ʪʨʫʜʘ [7]. ʂʦʦʧʝʨʘʮʠʷ ʩʦ ʩʪʘʥʘʤʠ ɸʟʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʦʣʴʰʠʭ ʧʘʨʪʠʡ ʦʜʝʞʜʳ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ 

ʨʝʥʪʘʙʝʣʴʥʦʡ ʠʟ-ʟʘ ʨʦʩʪʘ ʠʟʜʝʨʞʝʢ ʥʘ ʜʦʩʪʘʚʢʫ ʧʨʦʜʫʢʮʠʠ ʟʘʢʘʟʯʠʢʘʤ - ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʤʦʨʝʤ ʪʦʚʘʨʦʚ 

ʠʟ ɸʟʠʠ ʚ ɽʚʨʦʧʫ ʚ ʩʨʝʜʥʝʤ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 30 ʜʥʝʡ, ʩʪʦʠʤʦʩʪʴ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, ʯʪʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʥʝʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʠʟʜʝʣʠʡ, ʘ ʛʝʦʧʦʣʠʪʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʟʘʪʨʫʜʥʷʝʪ ʪʘʤʦʞʝʥʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ. ɸʥʘʣʠʟ ʨʳʥʢʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʢʠʥʫʚʰʠʭ ʨʳʥʦʢ ʂʠʪʘʷ ʠ 

ʧʝʨʝʥʝʩʰʠʭ ʩʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ɸʟʠʠ, ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʂʠʪʘʡ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ. 

ʅʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʰʚʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʛʠʙʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʚʣʠʷʝʪ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʩʪʘʚʦʢ ʪʝʢʩʪʠʣʷ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʈʘʟʚʠʪʘʷ ʝʚʨʦʧʝʡʩʢʘʷ ʠʥʜʫʩʪʨʠʷ ʪʢʘʥʝʡ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ Luxury ʩʝʛʤʝʥʪ, ʘ ʜʣʷ ʠʟʜʝʣʠʡ Fast Fashion ʠʩʧʦʣʴʟʫʶʪ ʥʝʜʦʨʦʛʠʝ ʤʘʪʝʨʠʘʣʳ, 

ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʚ ɸʟʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʂʠʪʘʝ. ʇʦʵʪʦʤʫ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʥʦʚʳʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, 

ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʟʘʢʘʟʯʠʢʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʫʜʫʪ ʨʘʟʤʝʱʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜʝʞʜʳ ʙʳʩʪʨʦʡ ʤʦʜʳ ʥʘ 

ʘʫʪʩʦʨʩʠʥʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ɸʟʠʠ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ ʚʥʝʜʨʝʥʠʷ ʥʘ ʘʫʪʩʦʨʩʠʥʛʦʚʳʭ ʬʠʨʤʘʭ ʛʠʙʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʦʜʥʦʡ ʦʜʝʞʜʳ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʩʤʝʥʳ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʩʝ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ. ʇʦʜʭʦʜ ʢ ʮʠʬʨʦʚʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʘʫʩʦʨʩʠʥʛʦʚʳʭ ʰʚʝʡʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʚʠʜʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ 

ʧʨʠʟʥʘʢ 

ɻʨʫʧʧʦʚʦʡ ɽʜʠʥʠʯʥʳʡ 

ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʚʝʡʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʢʨʫʧʥʳʝ ʤʘʣʳʝ 

ʮʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʧʦʣʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʮʠʢʣʦʤ 

ʥʝ ʠʤʝʶʱʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ ʠ 

ʢʦʦʧʝʨʠʨʫʶʱʠʝʩʷ ʩ 

ʢʦʤʧʘʥʠʷʤʠ 

ʧʘʨʪʥʝʨʘʤʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ 

ʜʝʢʘʪʠʨʦʚʢʠ ʤʘʪʝʨʠʘʣʦʚ 

ʨʘʩʢʨʦʡ ʤʘʪʝʨʠʘʣʦʚ 

ʦʪʰʠʚ ʠʟʜʝʣʠʡ 

ʬʠʥʘʣʴʥʘʷ ʦʪʜʝʣʢʘ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ [6] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʘʫʪʩʦʨʩʠʥʛʝ ʩʪʘʣʠ 

ʢʦʦʧʝʨʠʨʫʶʱʠʝʩʷ ʰʚʝʡʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʙʠʟʥʝʩ-ʬʫʥʢʮʠʠ ʢʦʪʦʨʳʭ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʢʘʢʦʤ-ʪʦ ʦʜʥʦʤ 

ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʠʟʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʥʘ ʤʘʣʳʭ ʰʚʝʡʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʚʥʝʜʨʝʥʠʝ ʫʧʨʦʱʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʧʨʦʩʪʳʭ ʬʦʨʤ ʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʣʝʛʢʠʭ ʚ 

ʦʙʨʘʙʦʪʢʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʚ ʫʩʣʦʚʠʷʭ ʘʫʪʩʦʨʩʠʥʛʘ. ɼʣʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʧʠʨʘʶʱʝʝʩʷ ʥʘ ʮʠʬʨʦʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ [8] ʠ 

ʧʨʠʥʮʠʧ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ ʠʟʜʝʣʠʡ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʤʦʜʝʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥ ʥʘ ʘʫʪʩʦʨʩʠʥʛʦʚʦʤ ʧʨʝʜʧʨʠʷʪʠʠ çFaithfulè (ʂʠʪʘʡ) ʥʘ ʧʨʠʤʝʨʝ 

ʪʨʠʢʦʪʘʞʥʦʡ ʬʫʪʙʦʣʢʠ (ʨʠʩ. 1), ʢʘʢ ʪʠʧʠʯʥʦʛʦ ʠʟʜʝʣʠʷ, ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʥʘ ʘʫʩʦʨʩʠʥʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 
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ɸʟʠʠ. ʀʩʩʣʝʜʫʝʤʦʝ ʠʟʜʝʣʠʝ ʧʨʷʤʦʛʦ ʩʠʣʫʵʪʘ, ʜʣʠʥʦʡ ʜʦ ʣʠʥʠʠ ʙʝʜʝʨ, ʨʫʢʘʚʘ ʚʪʘʯʥʳʝ ʢʦʨʦʪʢʠʝ. ɻʦʨʣʦʚʠʥʘ 

ʦʙʨʘʙʦʪʘʥʘ ʙʝʡʢʦʡ ʠʟ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦ ʮʝʥʪʨʫ ʧʝʨʝʜʘ ï ʦʪʜʝʣʢʘ, ʩʦʝʜʠʥʝʥʥʘʷ ʩ ʠʟʜʝʣʠʝʤ ʢʣʝʝʚʳʤ 

ʩʧʦʩʦʙʦʤ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʨʝʩʩʘ. 

 
ʘ 

 
ʙ 

ʈʠʩ. 1. ʄʦʜʝʣʴ ʬʫʪʙʦʣʢʠ: ʘ ï ʚʠʜ ʩʧʝʨʝʜʠ; ʙ ï ʚʠʜ ʩʟʘʜʠ 

 

ʀʩʭʦʜʷ ʠʟ ʤʦʜʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʜʝʣʠʷ, ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʥʦʟ-

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʦʟʤʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ. 2. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ (ʬʨʘʛʤʝʥʪ) 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʦʧʝʨʘʮʠʷ 

ɺʦʟʤʦʞʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʇʨʠʯʠʥʳ ʜʝʬʝʢʪʦʚ 

1 2 3 

ʌʠʢʩʘʮʠʷ 

ʜʝʢʦʨʘʪʠʚʥʦʡ 

ʯʘʩʪʠ ʥʘ ʜʝʪʘʣʴ 

ʧʝʨʝʜʘ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ 

ʜʝʢʦʨʘ 

ʚ ʇʂɼ ʦʪʩʫʪʩʪʚʫʝʪ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʣʝʢʘʣʦ 

ʢʨʘʷ ʜʝʢʦʨʘ ʥʝ ʧʨʠʢʣʝʝʥʳ ʥʝ ʚʳʜʝʨʞʘʥ ʪʝʤʧʝʨʘʪʫʨʥʳʡ  

ʨʝʞʠʤ ʧʨʝʩʩʦʚʘʥʠʷ 

ʉʪʘʯʠʚʘʥʠʝ  

ʧʣʝʯʝʚʳʭ ʰʚʦʚ 

ʩʙʦʨʢʘ ʧʦ ʧʣʝʯʝʚʦʤʫ ʰʚʫ  ʨʘʟʥʘʷ ʜʣʠʥʘ ʧʣʝʯʝʚʳʭ ʩʨʝʟʦʚ 

ʢʨʠʚʘʷ ʛʦʨʣʦʚʠʥʘ ʥʝ ʩʦʧʨʷʞʝʥʳ ʫʛʣʳ ʧʨʠʧʫʩʢʦʚ 

ʰʚʦʚ ʚ ʣʝʢʘʣʘʭ 

ʇʨʠʪʘʯʠʚʘʥʠʝ 

ʙʝʡʢʠ 

ʢ ʛʦʨʣʦʚʠʥʝ 

ʩʙʦʨʢʘ ʧʦ ʛʦʨʣʦʚʠʥʝ ʠʟʣʠʰʥʷʷ ʜʣʠʥʘ ʛʦʨʣʦʚʠʥʳ 

ʥʝ ʩʦʚʤʝʱʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ 

ʨʘʩʩʝʯʢʠ 

ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʰʠʨʠʥʘ  

ʙʝʡʢʠ 

ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ  

ʰʠʨʠʥʳ ʧʨʠʧʫʩʢʦʚ ʚʦ ʚʨʝʤʷ  

ʧʨʠʪʘʯʠʚʘʥʠʷ ʙʝʡʢʠ 

ɺʪʘʯʠʚʘʥʠʝ ʨʫʢʘʚʦʚ 

ʚ ʧʨʦʡʤʫ 

ʨʫʢʘʚ ʩʤʝʱʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʡʤʳ ʥʝ ʩʦʧʨʷʞʝʥʳ ʫʛʣʳ ʧʨʠʧʫʩʢʦʚ ʧʦ 

ʰʚʫ ʚʪʘʯʠʚʘʥʠʷ ʨʫʢʘʚʘ ʚ ʧʨʦʡʤʫ,  

ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʥʪʨʦʣʴʥʳʝ 

ʥʘʜʩʝʯʢʠ  

ʩʙʦʨʢʘ ʧʦ ʧʨʦʡʤʝ ʠʣʠ ʨʫʢʘʚʫ 

ʧʝʨʝʧʫʪʘʥʳ ʨʫʢʘʚʘ ʧʨʘʚʦ/ʣʝʚʦ 

ʉʪʘʯʠʚʘʥʠʝ 

ʙʦʢʦʚʳʭ ʰʚʦʚ 

ʨʘʟʥʘʷ ʜʣʠʥʘ  ʩʨʝʟʦʚ ʙʦʢʦʚʳʭ ʰʚʦʚ ʥʝ ʩʦʧʨʷʞʝʥʳ ʫʛʣʳ 

 ʧʨʠʧʫʩʢʦʚ ʰʚʦʚ ʚ ʣʝʢʘʣʘʭ 

ʇʦʜʛʠʙʢʘ ʥʠʟʘ  

ʨʫʢʘʚʦʚ, ʥʠʟʘ 

ʠʟʜʝʣʠʷ 

ʢʨʠʚʘʷ ʩʪʨʦʯʢʘ ʥʠʟʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʰʚʝʠ; ʥʝ 

ʦʪʨʝʛʫʣʠʨʦʚʘʥʘ ʟʫʙʯʘʪʘʷ ʨʝʡʢʘ; ʥʝ 

ʧʨʘʚʠʣʴʥʦ ʧʨʠʢʨʝʧʣʝʥʘ ʣʘʧʢʘ ʜʣʷ 

ʧʦʜʛʠʙʢʠ. 

ʢʨʠʚʦʡ ʥʠʟ,  ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʧʦʜʛʠʙʢʘ 

ʚʳʪʷʥʫʪʳʡ ʰʦʚ 

ɺʣʘʞʥʦ-ʪʝʧʣʦʚʘʷ 

ʦʙʨʘʙʦʪʢʘ 

ʣʘʩʳ ʥʘ ʣʠʮʝʚʦʡ  ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʟʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʨʘʙʦʪʥʠʢʘ; 

ʥʝ ʦʪʨʝʛʫʣʠʨʦʚʘʥ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ; ʥʝ ʥʘʩʪʨʦʝʥ ʚʘʢʫʫʤʥʳʡ 

ʩʪʦʣ ʜʣʷ ɺʊʆ 

ʨʘʩʪʷʥʫʪʘʷ ʛʦʨʣʦʚʠʥʘ 

ʢʨʠʚʘʷ ʛʦʨʣʦʚʠʥʘ 

ʨʘʩʪʷʥʫʪʘʷ ʧʨʦʡʤʘ 

ʨʘʟʥʘʷ ʜʣʠʥʘ ʙʦʢʦʚʳʭ ʰʚʦʚ 

ʨʘʟʥʘʷ ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʨʫʢʘʚʦʚ 

ʢʨʠʚʘʷ ʠ ʚʳʪʷʥʫʪʘʷ ʣʠʥʠʷ ʥʠʟʘ 

 

ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʠʟʜʝʣʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ ʧʨʠʤʝʥʝʥʳ ʰʚʝʡʥʳʝ 

ʩʧʝʮʤʘʰʠʥʳ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʪʝʨʠʘʣʘ (208, 1208 ʢʣ ʠ ʜʨ), 

ʚʳʧʦʣʥʷʶʱʠʝ ʩʪʘʯʠʚʘʶʱʝ-ʦʙʤʝʪʦʯʥʳʝ ʩʪʨʦʯʢʠ ʪʨʝʭ ʠʣʠ ʯʝʪʳʨʝʭ- ʥʠʪʦʯʥʦʛʦ ʮʝʧʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ, 

ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʨʘʩʪʷʞʠʤʦʩʪʴʶ ʧʨʠ ʧʨʦʯʥʦʤ ʩʦʝʜʠʥʝʥʠʠ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʥʠʟʘ ʠʟʜʝʣʠʷ ʠ ʥʠʟʘ 
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ʨʫʢʘʚʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʣʦʩʢʦʰʦʚʥʳʝ ʤʘʰʠʥʳ ʪʨʝʭʥʠʪʦʯʥʦʛʦ ʮʝʧʥʦʛʦ ʩʪʝʞʢʘ ʩ ʨʫʢʘʚʥʦʡ ʧʣʘʪʬʦʨʤʦʡ 

(474 ʢʣ, GK1500-01Typical ʠ ʜʨ.). ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʝʢʦʨʘ ʩ ʠʟʜʝʣʠʝʤ ʧʨʠʤʝʥʝʥ ʘʚʦʤʘʪʠʯʝʩʢʠʡ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʪʝʨʤʦʧʨʝʩʩ ʩ ʦʜʥʠʤ ʠʣʠ ʜʚʫʤʷ ʨʘʙʦʯʠʤʠ ʩʪʦʣʘʤʠ (WTJ 82ʭ32 Aurora ʠ ʜʨ.). ɼʣʷ ʚʣʘʞʥʦ-

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥ ʩʪʦʣ ʫʪʶʞʠʣʴʥʳʡ Cs-394K1+395/11 ʠʣʠ ʉʋ ʩ ʧʘʨʦʚʳʤ ʫʪʶʛʦʤ ʋʇ-3.  

ɸʥʘʣʠʟ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʧʨʝʜʧʨʠʷʪʠʷ çFaithfulè ʧʦʢʘʟʘʣ, ʯʪʦ, ʠʟ- ʟʘ ʫʚʝʣʠʯʝʥʥʦʡ ʯʘʩʪʦʪʳ ʩʤʝʥʳ 

ʘʩʩʦʨʪʠʤʝʥʪʘ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʥʘʥʠʤʘʶʪ ʥʘ ʚʨʝʤʝʥʥʫʶ ʨʘʙʦʪʫ ʩʦ ʩʜʝʣʴʥʦʡ ʠʣʠ ʧʦʯʘʩʦʚʦʡ 

ʦʧʣʘʪʦʡ ʪʨʫʜʘ. ʋ ʧʝʨʩʦʥʘʣʘ ʦʪʩʫʪʩʪʚʫʝʪ ʤʦʪʠʚʘʮʠʷ ʠʟʛʦʪʦʚʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʜʝʣʠʝ, ʪ.ʢ. ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ï ʚʳʧʦʣʥʠʪʴ ʜʥʝʚʥʫʶ ʥʦʨʤʫ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʘʫʪʩʦʨʩʠʥʛʦʚʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʦʪʩʫʪʩʚʫʝʪ ʦʧʝʨʘʮʠʦʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ, ʠʟʜʝʣʠʝ ʦʪʰʠʚʘʝʪʩʷ ʦʜʥʠʤ ʠʣʠ ʜʚʫʤʷ ʨʘʙʦʪʥʠʢʘʤʠ. ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʘʢʦʛʦ ʪʠʧʘ ʧʦʟʚʦʣʠʪ ʦʪʩʣʝʜʠʪʴ 

ʧʨʠʯʠʥʳ ʙʨʘʢʘ ʥʘ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʵʪʘʧʘʭ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʚʨʘʪʳ ʧʘʨʪʠʡ ʥʘ ʧʝʨʝʜʝʣʢʫ.  

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ ʧʦʟʚʦʣʠʣʘ ʨʘʟʨʘʙʦʪʘʪʴ ʰʢʘʣʳ [8] ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʪʘʙʣ. 3). ʂʨʠʪʠʯʥʦʩʪʴ ʜʝʬʝʢʪʦʚ ʦʮʝʥʝʥʘ 

ʧʦ ʜʝʩʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʘ. 

ʐʢʘʣʳ ʧʦʟʚʦʣʷʶʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʫʩʪʨʘʥʝʥʠʷ ʥʘ 

ʵʪʘʧʝ ʬʠʥʘʣʴʥʦʡ ʦʪʜʝʣʢʠ ʠʟʜʝʣʠʷ.  

 

ʊʘʙʣʠʮʘ. 3. ʉʚʦʜʥʳʝ ʰʢʘʣʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʰʚʝʡʥʦʛʦ ʠʟʜʝʣʠʷ (ʬʨʘʛʤʝʥʪ) 

ʆʧʠʩʘʥʠʝ ʜʝʬʝʢʪʘ ɺʠʟʫʘʣʠʟʘʮʠʷ ʕʪʘʧ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʘ 

ɹʘʣʣ 

ʨʘʟʜʚʠʞʢʘ ʥʠʪʝʡ 

 

ʦʪʰʠʚ ʠʟʜʝʣʠʷ, 

ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʦʪʜʝʣʢʘ 

10 

ʧʦʣʦʩʳ (ʥʝʧʨʦʢʨʘʩ) ʣʠʮʝʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ 

 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ, ʨʘʩʢʨʦʡ 10 

ʧʷʪʥʘ ʨʞʘʚʯʠʥʳ 

 

ʦʪʰʠʚ ʠʟʜʝʣʠʷ, 

ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʦʪʜʝʣʢʘ 

8 

ʤʘʩʣʷʥʳʝ ʧʷʪʥʘ 

 

ʦʪʰʠʚ ʠʟʜʝʣʠʷ 7 

ʦʪʩʫʪʩʪʚʠʝ (ʠʣʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ) 

ɺʊʆ 

 

ʦʪʰʠʚ ʠʟʜʝʣʠʷ, ʦʢʦʥʯʘʪʝʣʴʥʘʷ 

ʦʪʜʝʣʢʘ 

7 

ʧʣʦʭʦʝ ʥʘʪʷʞʝʥʠʝ ʥʠʪʝʡ ʩʪʨʦʯʢʠ 

 

ʦʪʰʠʚ ʠʟʜʝʣʠʷ 9 

ʥʝʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʛʦʨʣʦʚʠʥʳ 

 

ʨʘʩʢʨʦʡ, 

ʦʪʰʠʚ ʠʟʜʝʣʠʷ 

10 

ʨʘʟʥʘʷ ʜʣʠʥʘ ʨʫʢʘʚʦʚ 

 

ʨʘʩʢʨʦʡ, 

ʦʪʰʠʚ ʠʟʜʝʣʠʷ 

8 

ʨʘʟʥʘʷ ʰʠʨʠʥʘ ʨʫʢʘʚʦʚ 

 

ʦʪʰʠʚ ʠʟʜʝʣʠʷ, ʦʢʦʥʯʘʪʝʣʴʥʘʷ 

ʦʪʜʝʣʢʘ 

6 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2020 

108 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʪʘʧ ʢʦʥʬʝʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ, 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʫʤʝʥʴʰʠʪʴ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ, ʩʦʢʨʘʪʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ, ʠ 

ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʩʢʣʶʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʝʬʝʢʪʳ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʝʞʜʳ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʘʨʪʠʡ ʰʚʝʡʥʳʭ 

ʠʟʜʝʣʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʙʘʟʳ ʜʘʥʥʳʭ, ʟʘʢʘʟʯʠʢ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʧʨʠʝʤʢʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ 

ʚʦʟʚʨʘʪʝ ʝʝ ʥʘ ʬʘʙʨʠʢʫ. ʇʦʩʢʦʣʴʢʫ ʘʫʪʩʦʨʩʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʫʜʘʣʝʥʳ ʦʪ ʟʘʢʘʟʯʠʢʘ, ʪʦ 

ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʬʠʥʘʣʴʥʦʡ ʠʥʩʧʝʢʮʠʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʦʬʦʨʤʣʝʥʠʠ ʦʪʯʝʪʘ ʠ ʦʞʠʜʘʥʠʷ ʦʪʚʝʪʘ ʦʪ ʟʘʢʘʟʯʠʢʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʨʝʤʷ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴʩʷ ʩ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʥʝʡ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ, 

ʯʪʦ ʦʧʪʠʤʠʟʠʨʫʝʪ ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʮʠʠ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ɺ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ, ʛʜʝ ʟʘʜʝʨʞʢʘ ʦʪʧʨʘʚʢʠ ʧʘʨʪʠʠ ʥʘ ʜʝʥʴ, ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ 

ʜʦʩʪʘʚʢʠ ʥʘ ʥʝʜʝʣʶ ʠʣʠ ʜʚʝ, ʦʧʝʨʘʪʠʚʥʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʢʦʣʣʝʢʮʠʡ ʚ ʤʘʛʘʟʠʥʳ ʚʦʚʨʝʤʷ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʩʪʝʪ ʩʧʨʦʩ ʥʘ ʤʦʜʥʫʶ ʦʜʝʞʜʫ ʩʨʝʜʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ 

ɸʟʠʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʤʧʦʨʪʥʦ-ʵʢʩʧʦʨʪʥʦʤ ʙʘʣʘʥʩʝ ʚ ʦʪʨʘʩʣʠ ï ʤʥʦʛʠʝ ʢʠʪʘʡʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʫʚʝʣʠʯʠʣʠ ʚʳʧʫʩʢ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʤʝʩʪʥʦʛʦ ʨʳʥʢʘ [3]. ʇʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʨʦʣʷ 

ʥʘ ʵʪʘʧʘʭ ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʟʚʦʣʠʪ ʥʘʧʦʣʥʠʪʴ ʨʳʥʦʢ ʦʜʝʞʜʳ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. 
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ʂʘʩʪʦʤʠʟʘʮʠʷ ï ʩʦʚʨʝʤʝʥʥʳʡ ʪʨʝʥʜ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʚʳʩʠʪʴ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʦʨʠʝʥʪʠʨʫʷ  ʝʝ ʩʚʦʡʩʪʚʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʧʨʦʩʳ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʚʦʟʤʦʞʥʳʭ ʘʩʧʝʢʪʦʚ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʧʨʝʜʝʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʥʘʧʨʘʚʣʝʥʠʡ 

ʂʘʩʪʦʤʠʟʘʮʠʷ ʩ ʨʘʟʚʠʪʠʝʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʩʰʠʨʝʥʠʝʤ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʜʝʞʜʳ ʚʳʩʦʢʦʡ ʮʝʥʦʚʦʡ 

ʢʘʪʝʛʦʨʠʠ.    
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ASPECTS OF CUSTOMIZATION OF SEWING PRODUCTION 
 

Customization - the modern trend in development of industrial production allowing to increase consumer appeal 

of production, focusing its properties on individual inquiries of consumers. In the present article results of 

research of possible aspects of an individualization are given in production of sewing production. The interrelation 

of the directions of customization with development of highly effective processing equipment, information and 

communication technologies, expansion of the range of materials for clothes of high price category is defined.    

Keywords: customization, personification, innovative technologies of finishing of clothes, information and 

communication technologies, a method of design of "Made to measure", materials for clothes of high price 

category. 

 

ʂʘʩʪʦʤʠʟʘʮʠʶ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʛʣʦʙʘʣʴʥʳʤ ʤʠʨʦʚʳʤ ʪʨʝʥʜʦʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʘʟʚʠʪʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ.  ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʤʘʩʩʦʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʠ ʚ ʬʦʨʤʝ ʪʚʦʨʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 
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ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʛʦʪʦʚʦʡ ʦʜʝʞʜʳ. ʇʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʦʩʚʦʝʥʠʷ ʫʥʠʬʠʢʘʮʠʠ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʠʤʝʶʱʠʭ ʮʝʣʴʶ  ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʠ 

ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ çfast-fashionè, ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʦʟʥʘʯʘʝʪ çʙʳʩʪʨʘʷ ʤʦʜʘè, 

ʦʙʦʟʥʘʯʠʣʩʷ  ʟʘʧʨʦʩ ʥʘ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʡ ʫʥʠʢʘʣʴʥʳʡ ʧʨʦʜʫʢʪ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʩʪʘʣ 

ʪʱʘʪʝʣʴʥʝʝ ʦʪʥʦʩʠʪʴʩʷ ʢ ʚʳʙʦʨʫ ʦʜʝʞʜʳ ʠ ʧʨʦʷʚʣʝʥʠʶ ʩʚʝʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʨʷʜʫ ʩ 

ʙʝʟʫʩʣʦʚʥʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ  ʥʝʜʦʨʦʛʦʡ ʜʦʩʪʫʧʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝ ʩʧʨʦʩʘ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʫʶ, ʥʝʦʨʜʠʥʘʨʥʫʶ ʦʜʝʞʜʫ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʦʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ çslow-fashionè, ʯʪʦ 

ʦʟʥʘʯʘʝʪ çʤʝʜʣʝʥʥʘʷ ʤʦʜʘè, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʤʥʦʛʦʣʝʪʥʷʷ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʩʦʢʦʤʫ 

ʢʘʯʝʩʪʚʫ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʷ[1, 2]. ɼʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪʨʘʞʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʦʟʥʘʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʩʦʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʠʟʙʳʪʦʯʥʦ 

ʧʨʦʠʟʚʦʜʠʤʘʷ ʧʨʦʜʫʢʮʠʷ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʧʣʘʥʝʪʳ.      

ʆʩʦʟʥʘʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʧʦʥʷʪʠʝʤ çʵʢʦʥʦʤʠʢʘ 

ʚʧʝʯʘʪʣʝʥʠʡè. ɺ ʵʢʦʥʦʤʠʢʝ ʚʧʝʯʘʪʣʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʷʤ ʥʫʞʥʳ ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʧʨʦʜʫʢʮʠʠ.  ɺʧʝʯʘʪʣʝʥʠʷ 

ʚʢʣʶʯʘʶʪ ʨʘʟʥʦʧʣʘʥʦʚʫʶ ʧʝʨʩʦʥʘʣʠʟʘʮʠʶ ʠʟʜʝʣʠʷ. ʇʨʠʯʝʤ, ʢʘʞʜʳʡ ʢʦʥʢʨʝʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠʩʭʦʜʷ ʠʟ 

ʩʚʦʠʭ ʞʝʣʘʥʠʡ, ʨʝʰʘʝʪ, ʯʪʦ ʚ ʩʘʤʦʤ ʧʨʦʜʫʢʪʝ, ʩʧʦʩʦʙʝ, ʩʨʦʢʘʭ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʜʣʷ ʥʝʛʦ 

ʘʢʪʫʘʣʴʥʦ. ʇʦʵʪʦʤʫ, ʧʝʨʝʭʦʜ ʦʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʚʧʝʯʘʪʣʝʥʠʡ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʩ ʧʦʟʠʮʠʡ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ, 

ʪʘʢ ʠ ʩʧʦʩʦʙʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  ʕʪʦ ʫʩʣʦʞʥʷʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʨʝʙʫʝʪ ʘʥʘʣʠʟʘ ʠ ʦʩʚʦʝʥʠʷ  ʙʦʣʴʰʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʨʝʜʩʪʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʧʨʝʜʩʢʘʟʫʝʤʦʛʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʛʣʦʙʘʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʫʯʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʪʦʨʛʦʚʣʠ.   ɽʛʦ ʤʘʩʰʪʘʙʥʦʩʪʴ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʢʘʢ  ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʨʝʥʝʩʩʘʥʩ [3]. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʢʘʪʝʛʦʨʠʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʥʠ ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʨʘʟʙʠʨʘʶʪʩʷ ʚ ʧʨʦʜʫʢʮʠʠ, ʯʝʤ ʨʘʥʴʰʝ, ʠʤ ʥʝʦʙʭʦʜʠʤ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠʭ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʆʧʝʨʘʪʠʚʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʤʦʜʳ, ʨʘʟʥʦʦʙʨʘʟʠʠ ʩʪʠʣʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʚʦʟʤʦʞʥʦʩʪʴ  ʚʠʨʪʫʘʣʴʥʦ ʧʦʩʝʪʠʪʴ 

ʪʦʨʛʦʚʫʶ ʧʣʦʱʘʜʢʫ ʣʶʙʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʦʜʝʞʜʳ, ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ  

ʦʙ  ʠʜʝʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʚʳʙʦʨʦʤ ʜʠʟʘʡʥʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ, ʘ ʠʥʦʛʜʘ 

ʠ ʢʦʤʧʠʣʠʨʦʚʘʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʨʝʙʠʪʝʣʴ, 

ʟʘʯʘʩʪʫʶ, ʩʪʘʥʦʚʠʪʩʷ ʪʚʦʨʯʝʩʢʠʤ ʩʦʫʯʘʩʪʥʠʢʦʤ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʚ 

ʩʝʙʝ ʫʥʠʢʘʣʴʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʜʦʩʪʠʛʘʝʤʳʭ ʩʚʦʡʩʪʚ.   

ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ, ʦʥʠ ʙʦʣʝʝ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʶʪ 

ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʞʝʣʘʥʠʷ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ, ʩʚʦʝʛʦ ʨʦʜʘ, ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʟʘʜʘʥʠʷʤʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ  ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʊʘʢ, ʚ ʩʪʨʝʤʣʝʥʠʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʤʳʭ 

ʚʟʳʩʢʘʪʝʣʴʥʳʭ ʢʣʠʝʥʪʦʚ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ çbespokeè, ʧʨʝʜʧʦʣʘʛʘʶʱʝʤ ʨʘʟʨʘʙʦʪʢʫ ʠ  ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʡ 

ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʟʘʢʘʟʫ, ʧʦʷʚʠʣʠʩʴ ʫʥʠʢʘʣʴʥʳʝ, ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ, ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʜʝʞʜʳ ʩʪʘʪʫʩʥʳʭ ʚʠʜʦʚ ʦʪʜʳʭʘ -  ʷʭʪʠʥʛʘ ʠ ʚʝʨʭʦʚʦʡ ʝʟʜʳ.  ɹʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ çStorm 

Systemè ʦʜʝʞʜʘ ʜʣʷ ʤʦʨʩʢʠʭ ʧʨʦʛʫʣʦʢ ʩʪʘʣʘ ʦʩʦʙʦ ʧʨʦʯʥʦʡ, ʥʝʧʨʦʜʫʚʘʝʤʦʡ ʚʝʪʨʦʤ ʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʡ. 

ɺ ʨʘʩʧʦʨʷʞʝʥʠʠ ʣʶʙʠʪʝʣʝʡ ʢʦʥʥʦʛʦ ʩʧʦʨʪʘ ʧʦʷʚʠʣʠʩʴ ʙʝʩʰʫʤʥʳʝ ʚʝʪʨʦʚʢʠ, ʦʩʦʙʦʝ ʧʦʢʨʳʪʠʝ ʢʦʪʦʨʳʭ ʥʝ 

ʧʫʛʘʝʪ ʣʦʰʘʜʝʡ ʰʦʨʦʭʦʤ ʪʢʘʥʠ [4]. ɺ ʵʪʦʤ ʨʷʜʫ ʪʘʢʠʝ ʠʥʥʦʚʘʮʠʠ ʢʘʢ ʢʦʣʣʝʢʮʠʷ ʪʢʘʥʝʡ ç Aquaplanè.  

ʄʘʪʝʨʠʘʣ ʠʤʝʝʪ ʚʩʝ ʢʘʯʝʩʪʚʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʯʠʩʪʦʡ ʢʘʤʚʦʣʴʥʦʡ ʰʝʨʩʪʠ, ʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʜʝʣʘʝʪ ʪʢʘʥʴ ʘʙʩʦʣʶʪʥʦ ʛʣʘʜʢʦʡ.  ʆʥʘ çʜʳʰʠʪè, ʥʦ ʥʝ ʚʧʠʪʳʚʘʝʪ ʚʦʜʫ, ʢʦʪʦʨʘʷ ʧʨʦʩʪʦ 

çʩʢʘʪʳʚʘʝʪʩʷè ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ. ɿʘʧʘʪʝʥʪʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʪʢʘʥʝʡ ʠʟ ʢʦʣʣʝʢʮʠʠ çTecnikÈ by Dormeuilè 

ʧʨʦʜʦʣʞʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʠʥʥʦʚʘʮʠʡ  SportexÈ, TonikÈ, LaserÈ. ʕʪʘ ʪʢʘʥʴ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʣʝʪʦʤ, ʠ ʟʠʤʦʡ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʘʢʪʠʚʥʦʛʦ 

ʯʝʣʦʚʝʢʘ, ʟʘʙʦʪʷʱʝʛʦʩʷ ʦ ʩʚʦʸʤ ʩʪʠʣʝ ʠ ʢʦʤʬʦʨʪʝ. ʇʦ ʥʘʩʪʦʷʱʝʤʫ ʫʥʠʢʘʣʝʥ ʩʦʩʪʘʚ ʪʢʘʥʝʡ ʢʦʣʣʝʢʮʠʠ 

çGuanashinaè  ï ʘʙʩʦʣʶʪʥʦʡ ʥʦʚʠʥʢʠ, ʥʝ ʠʤʝʶʱʝʡ ʘʥʘʣʦʛʦʚ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʤʝʩʠ ʪʨʸʭ ʜʦʨʦʛʠʭ ʠ ʨʝʜʢʠʭ 

ʚʠʜʦʚ ʚʦʣʦʢʦʥ: kid pashmina, baby cashmere ʠ guanaco, ʘ ʪʘʢʞʝ çʧʘʰʤʠʥʘ ʢʘʰʝʤʠʨʘè (PashminaÈ), ʚʦʣʦʢʥʘ 

ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʢʦʤʧʘʥʠʠ çDormeuilè[5]. ʆʜʥʘ ʠʟ ʧʦʩʣʝʜʥʠʭ 

ʠʥʥʦʚʘʮʠʡ ʚ ʯʠʩʣʝ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʜʝʞʜʳ ʚʳʩʦʢʦʡ ʮʝʥʦʚʦʡ ʢʘʪʝʛʦʨʠʠ ʪʢʘʥʴ çWash&Goè, ʠʟʛʦʪʦʚʣʝʥʥʘʷ 

ʠʟ ʰʝʨʩʪʠ ʤʝʨʠʥʦʩʦʚʦʡ ʦʚʮʳ [6] (ʈʠʩ. 2). 
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ʈʠʩ. 1.  ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʦʜʝʞʜʳ Wash&Go ʦʪ Z Zegna [6] 

 

ʊʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʷʝʪ ʩʪʠʨʘʪʴ ʠʟʜʝʣʠʷ ʚ ʜʦʤʘʰʥʝʡ ʙʳʪʦʚʦʡ ʩʪʠʨʘʣʴʥʦʡ 

ʤʘʰʠʥʝ. ʇʦʩʣʝ ʩʪʠʨʢʠ ʠ ʩʫʰʢʠ ʠʟʜʝʣʠʷ ʥʝ ʪʝʨʷʶʪ ʩʚʦʠʭ ʢʘʯʝʩʪʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʩʦʥʠʬʠʢʘʮʠʷ ʧʨʦʜʫʢʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʥʝʧʨʝʨʳʚʥʳʭ ʠʥʥʦʚʘʮʠʡ. ʇʨʠʯʝʤ, ʠʥʥʦʚʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʧʦʯʝʢ: ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʪʨʝʙʠʪʝʣʝ; ʪʝʭʥʦʣʦʛʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ; ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ; ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʪʝʭʥʦʣʦʛʠʠ ʨʠʪʝʡʣʘ. 

 ʄʘʩʩʦʚʦʝ ʚʣʘʜʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ  ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʦʟʜʘʚʘʝʤʳʝ ʧʣʘʪʬʦʨʤʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʱʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ  ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʩʦʟʜʘʶʪ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ  ʤʦʥʠʪʦʨʠʥʛ 

ʠ ʦʧʨʝʜʝʣʷʪʴ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʝʜʧʦʯʪʝʥʠʷʭ; 

ʚʳʷʚʣʷʪʴ ʥʦʚʳʝ ʟʘʧʨʦʩʳ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʢʪʫʘʣʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ [7- 9].  

ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʢʘʩʪʦʤʠʟʘʮʠʠ ʣʝʞʘʪ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʪʢʨʳʚʘʝʤʳʝ 

ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʙʫʜʝʪ ʩʚʷʟʘʥʦ ʩ 

ʚʥʝʜʨʝʥʠʝʤ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʷ  ʫʩʪʨʦʡʩʪʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʧʳʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʩʪʦʤʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʘʩʧʝʢʪʳ 

ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʠ ʦʩʚʘʠʚʘʝʤʳʝ ʟʘʨʫʙʝʞʥʳʤʠ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʦʪʨʘʩʣʠ, ʚʳʷʚʠʪʴ ʪʝʭʥʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠʭ ʨʝʘʣʠʟʘʮʠʠ.  ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʢʘʩʪʦʤʠʟʘʮʠʠ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ:  

- ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʝʢʪʥʦ ï 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʦʩʘʥʢʠ, ʧʨʦʧʦʨʮʠʡ ʢʦʥʢʨʝʪʥʦʛʦ 

ʟʘʢʘʟʯʠʢʘ. 

- ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʨʝʜʩʪʚʘʤʠ ʦʪʜʝʣʢʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʠʣʠ  ʘʜʘʧʪʘʮʠʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʢʣʠʝʥʪʘ. 

- ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʢʦʥʬʝʢʮʠʦʥʠʨʦʚʘʥʠʷ ʰʚʝʡʥʦʛʦ ʠʟʜʝʣʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʣʠʝʥʪʘ. 

- ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʞʝʣʘʥʠʷ ʢʣʠʝʥʪʘ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʪʚʦʨʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʤʠʜʞʘ. 

- ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦʛʦ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʘʥʘʣʦʛʘ ʠʟ ʙʘʟ ʜʘʥʥʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʙʨʘʟʮʦʚ ʨʘʥʝʝ ʧʨʦʠʟʚʝʜʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʝʶʱʠʭʩʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʦʪʜʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʘʢ ʠ ʢʦʤʙʠʥʘʮʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʘʩʧʝʢʪʦʚ ʢʘʩʪʦʤʠʟʘʮʠʠ, ʘ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘʭ, ʧʦʟʚʦʣʷʝʪ ʚʠʜʝʪʴ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʩʰʠʨʝʥʠʷ ʧʫʪʝʡ ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʠʤʝʨʦʤ ʧʨʝʜʧʨʠʷʪʠʡ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʚʥʝʜʨʝʥʠʝ ʤʘʩʩʦʚʦʡ ʢʘʩʪʦʤʠʟʘʮʠʠ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʰʚʝʡʥʦʡ ʦʪʨʘʩʣʠ, ʷʚʣʷʝʪʩʷ ʰʚʝʡʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ çɹʦʣʴʰʝʚʠʯʢʘè [10]. ʇʨʝʜʧʨʠʷʪʠʝ ʨʘʟʚʠʚʘʝʪ 

ʢʘʩʪʦʤʠʟʘʮʠʶ ʤʘʩʩʦʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʦʥʢʨʝʪʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʛʨʫʧʧʘʭ ʤʫʞʩʢʦʡ ʠ ʞʝʥʩʢʦʡ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ. ɺ ʛʨʫʧʧʝ ʤʫʞʩʢʦʡ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʪʘʢʠʝ ʚʠʜʳ ʘʩʩʦʨʪʠʤʝʥʪʘ ʢʘʢ ʢʦʩʪʶʤ, ʩʤʦʢʠʥʛ, ʧʠʜʞʘʢ, ʙʨʶʢʠ, ʧʘʣʴʪʦ. ɺ ʛʨʫʧʧʝ ʚʝʨʭʥʝʡ 

ʞʝʥʩʢʦʡ ʦʜʝʞʜʳ ʢʘʩʪʦʤʥʦ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʞʝʥʩʢʠʡ ʢʦʩʪʶʤ, ʞʘʢʝʪ, ʶʙʢʘ, ʙʨʶʢʠ, ʞʠʣʝʪ. ʃʠʜʠʨʫʶʱʝʡ 

ʫʩʣʫʛʦʡ, ʟʘʷʚʣʷʝʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚʩʝʤʠʨʥʦ 

ʠʟʚʝʩʪʥʦʡ ʩʠʩʪʝʤʳ çmade to measureè, ʯʪʦ ʦʟʥʘʯʘʝʪ çʩʜʝʣʘʥʦ ʥʘ ʟʘʢʘʟè, çʩʜʝʣʘʥʦ ʧʦ ʤʝʨʢʘʤè. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʯʝʪʳʨʝ ʚʘʨʠʘʥʪʘ ʧʨʦʜʫʢʪʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 
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ʩʪʠʣʝʚʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ  ʨʘʟʣʠʯʠʷ. ʇʨʝʤʠʘʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ ʷʚʣʷʝʪʩʷ ʢʦʩʪʶʤ çNestor Melagneè. ʕʪʦ 

ʩʪʘʪʫʩʥʳʡ ʢʦʩʪʶʤ, ʚʳʧʦʣʥʝʥʥʳʡ ʠʟ ʪʢʘʥʝʡ ʚʳʩʦʢʦʡ ʮʝʥʦʚʦʡ ʢʘʪʝʛʦʨʠʠ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʦʡ, ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʦʡ ʧʦʨʪʥʦʚʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʰʠʚʘ çSemi 

Canvasè. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʘʢʝʪʝ ʧʨʦʢʣʘʜʦʯʥʳʭ ʜʝʪʘʣʝʡ ʪʦʣʴʢʦ 

ʥʘʪʫʨʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʥʠʪʦʯʥʳʡ ʩʧʦʩʦʙ ʠʭ ʦʙʨʘʙʦʪʢʠ.  

ɺʘʨʠʘʥʪʳ ʧʨʦʜʫʢʮʠʠ çClabberè, çJasper Newmannè, çNewmann pragmaticè ʦʪʥʦʩʷʪʩʷ ʢ ʮʝʥʦʚʦʤʫ 

ʨʳʥʦʯʥʦʤʫ ʩʝʛʤʝʥʪʫ çʤʠʜʜʣ-ʤʘʨʢʝʪè, ʦʜʥʘʢʦ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʘ ʙʦʣʝʝ ʜʦʨʦʛʠʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʬʫʨʥʠʪʫʨʳ, ʦʪʜʝʣʢʠ, ʧʨʦʜʫʢʮʠʷ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴ ʩʚʦʡʩʪʚʘ çʜʠʬʬʫʟʥʦʩʪʠè, ʪʦ  ʝʩʪʴ 

çʧʝʨʝʪʝʢʘʪʴè ʠʟ ʦʜʥʦʡ ʨʳʥʦʯʥʦʡ ʥʠʰʠ ʚ ʜʨʫʛʫʶ. ʕʣʝʤʝʥʪʘʤʠ ʚʳʙʦʨʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ ʜʣʷ ʢʣʠʝʥʪʘ ʷʚʣʷʶʪʩʷ: ʚʘʨʠʘʥʪ ʧʨʦʜʫʢʪʘ, ʤʦʜʝʣʴ, ʪʠʧ ʟʘʢʘʟʘ, ʠʥʪʝʨʚʘʣ ʩʨʦʢʦʚ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, ʤʘʪʝʨʠʘʣ ʚʝʨʭʘ ʠ  ʧʦʜʢʣʘʜʢʠ, ʬʫʨʥʠʪʫʨʘ, ʦʪʜʝʣʢʘ ʥʦʤʦʛʨʘʤʤʦʡ, ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ. ʊʠʧ 

ʟʘʢʘʟʘ çʩʪʘʥʜʘʨʪʥʳʡè ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʷ ʩʦʛʣʘʩʥʦ ʪʠʧʦʚʳʤ ʨʘʟʤʝʨʘʤ, ʧʦ ʪʠʧʦʚʦʡ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʨʦʛʠʭ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʬʫʨʥʠʪʫʨʳ. 

ʆʬʦʨʤʣʝʥʠʝ ʟʘʢʘʟʘ, ʚʳʙʦʨ ʫʩʣʦʚʠʡ ʝʛʦ ʜʦʩʪʘʚʢʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ çon-

lineè. ʀʟʛʦʪʦʚʣʝʥʠʝ ʟʘʢʘʟʘ  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʤ çʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʩʝʱʝʥʠʷ ʩʘʣʦʥʘ, ʛʜʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʟʤʝʨʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ  

ʟʘʢʘʟʯʠʢʦʚ, ʧʨʠʤʝʨʢʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʨʠʤʝʨʦʯʥʦʛʦ ʞʠʣʝʪʘ ʠʣʠ ʧʠʜʞʘʢʘ, ʧʨʠʤʝʨʢʘ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠʣʠ 

ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʠʛʫʨʳ ʟʘʢʘʟʯʠʢʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʘʩʧʦʨʪʘ ʟʘʢʘʟʘ ʠ ʩʭʝʤ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʠʧʦʚʦʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʳʧʦʣʥʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʧʨʠ ʧʨʠʝʤʝ ʟʘʢʘʟʘ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʩʢʨʦʡ ʠʟʜʝʣʠʷ ʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʚʳʙʨʘʥʥʳʭ ʟʘʢʘʟʯʠʢʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʢʘʪʘʣʦʛʦʚ 

ʥʦʚʳʭ ʢʦʣʣʝʢʮʠʡ ʤʘʪʝʨʠʘʣʦʚ ʚʳʩʦʢʦʡ ʮʝʥʦʚʦʡ ʢʘʪʝʛʦʨʠʠ çLux-Premiumè ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ Scabal, Ermenegildo Zegna, Dʦrmeuil, Loro Piana. ʆʥʠ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʠʟ ʦʩʦʙʦ 

ʜʦʨʦʛʦʡ ʰʝʨʩʪʠ Super 100ô S ï Super 200ô S ʚ ʢʦʤʧʦʟʠʮʠʷʭ ʩ ʜʨʘʛʦʮʝʥʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʢʘʰʝʤʠʨʘ, ʚʠʢʫʥʴʠ, 

ʰʝʣʢʘ. ʂʦʣʣʝʢʮʠʠ ʦʙʥʦʚʣʷʶʪʩʷ ʜʚʘʞʜʳ ʚ ʛʦʜ. ʆʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ 

ʟʘ ʩʯʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʪʘʚʠʪ ʧʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʝʤ ʟʘʜʘʯʫ ʨʘʟʚʠʪʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʮʠʬʨʦʚʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʙʠʟʥʝʩ - ʤʦʜʝʣʝʡ 

ʢʘʩʪʦʤʠʟʘʮʠʠ. 

 ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

ʬʘʙʨʠʢʠ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʪʴ ʧʦʩʣʝʜʫʶʱʠʝ ʟʘʢʘʟʳ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʡ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʠʟ 

ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʙʝʟ ʧʦʩʝʱʝʥʠʷ ʩʘʣʦʥʘ ʠ ʩʥʷʪʠʷ ʤʝʨʦʢ. ʇʦ ʠʥʪʝʨʚʘʣʘʤ ʩʨʦʢʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʳʜʝʣʝʥʳ 

ʪʨʠ ʢʘʪʝʛʦʨʠʠ ï çʦʙʳʯʥʳʡè, çʩʨʦʯʥʳʡè ʠ çʩʚʝʨʭʩʨʦʯʥʳʡè, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʨʘʟʥʫʶ ʩʪʦʠʤʦʩʪʴ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʥʮʝʧʮʠʷ ʢʘʩʪʦʤʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩʪʨʦʠʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʧʝʨʚʳʭ ʪʨʝʭ ʘʩʧʝʢʪʦʚ: ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʢʠ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʝʢʪʥʦ ï ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʣʦʩʣʦʞʝʥʠʷ, 

ʦʩʘʥʢʠ, ʧʨʦʧʦʨʮʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʢʘʟʯʠʢʘ; ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʨʝʜʩʪʚʘʤʠ ʦʪʜʝʣʢʠ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ (ʥʦʤʦʛʨʘʤʤʘ) ʠʣʠ  ʘʜʘʧʪʘʮʠʠ ʢ ʢʦʥʢʨʝʪʥʳʤ 

ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʢʣʠʝʥʪʘ; ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʢʦʥʬʝʢʮʠʦʥʠʨʦʚʘʥʠʷ ʰʚʝʡʥʦʛʦ 

ʠʟʜʝʣʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʣʠʝʥʪʘ. ʆʮʝʥʠʚʘʷ 

ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʣʘʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʢʘʩʪʦʤʠʟʘʮʠʠ. ʂ ʥʠʤ   ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ  ʙʳʪʴ ʦʪʥʝʩʝʥʳ  

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʦʤ ʥʘ ʦʩʥʦʚʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 3-D 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʫʯʘʩʪʠʷ ʢʣʠʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʘ, ʥʘʧʨʠʤʝʨ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʠʤʝʨʢʠ. 

ʇʨʠʤʝʨʘʤʠ ʨʝʘʣʠʟʘʮʠʠʠ ʩʪʨʘʪʝʛʠʡ ʢʘʩʪʦʤʠʟʘʮʠʠ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʪʜʝʣʢʠ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ( 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʨʝʜʩʪʚʘʤʠ ʦʪʜʝʣʢʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʠʣʠ  ʘʜʘʧʪʘʮʠʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʢʣʠʝʥʪʘ) ʠ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ  ʪʚʦʨʯʝʩʢʦʛʦ 

ʩʦʫʯʘʩʪʠʷ (ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʰʚʝʡʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʞʝʣʘʥʠʷ ʢʣʠʝʥʪʘ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʪʚʦʨʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʤʠʜʞʘ) ʤʦʛʫʪ  ʩʣʫʞʠʪʴ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʳ çBurberry 

Bespokeè, çFAITH_CONNEXIONè ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʙʨʵʥʜʦʚ. ʅʘʧʨʠʤʝʨ, ʥʘ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʝ  çBurberry 

Bespokeè ʧʦʢʫʧʢʫ ʪʨʝʥʯʘ ʤʦʞʥʦ ʧʨʝʚʨʘʪʠʪʴ ʚ ʠʛʨʫ - ʢʦʥʩʪʨʫʢʪʦʨ: ʤʝʥʷʪʴ ʨʘʟʤʝʨ, ʤʦʜʝʣʴ ʠ ʝʝ ʜʣʠʥʫ, ʮʚʝʪ, 

ʪʢʘʥʴ, ʬʘʢʪʫʨʫ ʦʪʜʝʣʢʠ ʠ ʟʘʢʘʟʘʪʴ ʚʳʰʠʚʢʫ ʠʥʠʮʠʘʣʦʚ [11]. ʆʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘ çFarfetchè ʧʝʨʠʦʜʯʝʩʢʠ 

ʧʨʦʚʦʜʠʪ ʢʘʩʪʦʤ - ʢʦʣʣʘʙʦʨʘʮʠʠ (ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ)  ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʙʨʝʥʜʘʤʠ çTogaè, çOpening Ceremonyè, çNicholas Kirkwoodè [12]. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʣʘʛʘʝʪ ʚʠʜʦʠʟʤʝʥʠʪʴ 

ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʝʥʥʳʝ ʠʟʜʝʣʠʷ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʚʝʪʥʳʭ ʧʨʠʥʪʦʚ: ʚʳʙʨʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʜʠʟʘʡʥʝʨʘʤʠ ʚʘʨʠʘʥʪʳ, ʨʘʩʧʦʣʦʞʠʪʴ ʠʭ ʥʘ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʠʟʜʝʣʠʷ ʠʣʠ ʩʧʠʥʢʝ, ʧʨʠ ʞʝʣʘʥʠʠ ʜʦʙʘʚʠʪʴ 

ʥʘʜʧʠʩʴ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʰʨʠʬʪʦʚ ʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (ʨʠʩ.2). 
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ʈʠʩ. 2.  ʇʨʠʤʝʨ ʢʘʩʪʦʤʠʟʘʮʠʠ ʚ ʦʜʝʞʜʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʜʝʣʢʠ [12] 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʩʪʦʤʠʟʘʮʠʠ  ʚʝʜʝʪ ʢ ʫʜʦʨʦʞʘʥʠʶ ʧʨʦʜʫʢʮʠʠ, ʦʜʥʘʢʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʲʝʤʳ ʧʨʦʜʫʢʮʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʚʳʚʝʜʝʥʠʝ ʥʘ ʨʳʥʦʢ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʤʘʰʠʥʥʳʤʠ 

ʦʧʝʨʘʮʠʷʤʠ ʠʩʧʦʣʥʝʥʠʷ ʵʪʠʭ ʦʪʜʝʣʦʢ, ʜʝʣʘʝʪ ʪʘʢʦʡ ʧʫʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʢʦʥʦʤʠʯʥʦʝ  

ʨʝʰʝʥʠʝ ʟʘʜʘʯ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ, ʩ ʜʨʫʛʦʡ - ʦʙʝʩʧʝʯʝʥʠʝ  ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʚʠʜʦʚ 

ʦʪʜʝʣʦʢ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʦʚ ʦʪʜʝʣʢʠ ʦʜʝʞʜʳ, ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʝʘʣʠʟʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ ʠʭ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʠ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʜʣʷ 

ʫʩʣʦʚʠʡ ʢʘʩʪʦʤʠʟʘʮʠʠ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʜʝʣʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʤʠ ʚʠʜʘʤʠ ʢʘʢ: ʨʠʩʫʥʦʢ ʠ 

ʧʝʯʘʪʴ ʧʦ ʪʢʘʥʠ, ʣʘʟʝʨʥʘʷ ʨʝʟʢʘ, ʚʳʰʠʚʢʘ, 3-D ʧʝʯʘʪʴ, ʩʚʘʨʢʘ, ʩʚʝʪʦʜʠʦʜʥʘʷ ʦʪʜʝʣʢʘ, ʘʧʧʣʠʢʘʮʠʷ, ʦʪʜʝʣʢʘ 

ʬʫʨʥʠʪʫʨʦʡ [13]. 

ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ ʵʢʩʧʝʨʪʳ, ʤʘʩʩʦʚʘʷ ʢʘʩʪʦʤʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʙʫʜʝʪ 

ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʪʴʩʷ ʠ ʨʘʟʚʠʚʘʪʴʩʷ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ - MIT Smart Customization Group ʚ 2020 ʛʦʜʫ ʜʦʣʷ ʢʘʩʪʦʤʥʦʡ ʦʜʝʞʜʳ ʠ ʦʙʫʚʠ ʙʫʜʝʪ 

ʧʨʝʚʳʰʘʪʴ 15% ʥʘ ʨʳʥʢʝ [14]. ʇʝʨʩʧʝʢʪʠʚʳ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʫʚʠʜʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʨʝʜʩʪʚ ʝʝ ʨʝʘʣʠʟʘʮʠʠ.  
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ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʜʝʞʜʳ, ʘʥʘʣʠʟʘ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʙʦʪ ʘʚʘʥʛʘʨʜʥʦʛʦ ʜʠʟʘʡʥʝʨʘ ʀʨʠʩ ɺʘʥ ʍʝʨʧʝʥ. ʉʦʯʝʪʘʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʢ, ʩʦʝʜʠʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʦʜʳ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʚʘʪʴʩʷ ʥʝʦʙʳʯʥʳʭ 

ʵʬʬʝʢʪʦʚ. 
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ʪʨʝʭʤʝʨʥʘʷ ʧʝʯʘʪʴ. 
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ANALYSIS OF INNOVATIVE APPROACHES IN MODERN DESIGN COLLECTIONS ON THE 
EXAMPLE OF IRIS VAN HERPEN COLLECTIONS 

 
In order to study the innovative approaches used in the production of clothing, the analysis of promising 

technologies, an analysis of the works of the avant-garde designer Iris van Herpen was carried out. The 

combination of various techniques, the combination of modern technologies and fashion allows you to achieve 

unusual effects. 

Keywords: clothing design, textile industry, innovative technologies, three-dimensional printing. 

 
ʉʝʛʦʜʥʷ ʤʠʨʦʚʘʷ ʤʦʜʥʘʷ ʠʥʜʫʩʪʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʦʜʥʳʭ ʙʨʝʥʜʦʚ. 

ʂʘʞʜʳʡ ʙʨʝʥʜ ʥʝ ʪʦʣʴʢʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʢʨʫʛ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʦ ʠ ʧʨʦʧʦʚʝʜʫʝʪ ʩʚʦʠ 

ʧʨʠʥʮʠʧʳ ʵʩʪʝʪʠʢʠ, ʤʠʨʦʚʦʩʧʨʠʷʪʠʷ, ʩʦʮʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʪʝʭʥʦʫʢʣʘʜʘ ʠ ʜʨʫʛʠʝ ʚʟʛʣʷʜʳ. ʆʜʥʠʤ ʠʟ 

ʠʥʪʝʨʝʩʥʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʟʘʡʥʝʨʦʚ ʢ ʥʦʚʳʤ ʠʥʥʦʚʘʮʠʷʤ ʠ ʧʝʨʝʜʦʚʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ [1]. ɺ ʩʬʝʨʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʝʞʜʳ ʜʠʟʘʡʥʝʨʳ ʷʚʣʷʶʪʩʷ ʧʨʦʚʦʜʥʠʢʘʤʠ 

ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ, ʘʜʘʧʪʠʨʫʷ ʠʭ ʧʦʜ ʮʝʣʠ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʝʡʯʘʩ ʩʪʘʥʦʚʠʪʩʷ 3D ʧʝʯʘʪʴ. ʕʪʦ ʢʘʩʘʝʪʩʷ 

ʠ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ [2]. ɺʩʝ ʯʘʱʝ ʠ ʯʘʱʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪ ʠʟʜʝʣʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʦʜʠʫʤʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 

ʥʠ ʥʘ ʯʪʦ ʥʝ ʧʦʭʦʞʠʝ ʜʠʟʘʡʥʳ ʠ ʠʟʜʝʣʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʜʠʟʘʡʥʝʨʦʚ ʧʦʣʶʙʠʣʠ 3D ʧʝʯʘʪʴ ʟʘ ʩʚʦʙʦʜʫ, 

ʢʦʪʦʨʫʶ ʦʥʘ ʠʤ ʧʨʝʜʣʘʛʘʝʪ.   

ɺ ʥʘʰʝʤ ʤʠʨʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩ ʥʝʚʝʨʦʷʪʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʇʦʵʪʦʤʫ, ʝʩʣʠ 

ʩʝʛʦʜʥʷ ʥʝʪ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʚʦʧʣʦʱʝʥʠʷ ʠʜʝʠ ʚ ʞʠʟʥʴ, ʥʝ ʬʘʢʪ, ʯʪʦ ʫʞʝ ʟʘʚʪʨʘ ʥʝ ʧʦʷʚʷʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ 

ʠʥʥʦʚʘʮʠʠ [3].  

ʉʦʚʨʝʤʝʥʥʳʤ ʘʚʘʥʛʘʨʜʥʳʤ ʜʠʟʘʡʥʝʨʦʤ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʠʤ ʠʥʥʦʚʘʮʠʠ, ʩʯʠʪʘʶʪ ʀʨʠʩ ɺʘʥ 

ʍʝʨʧʝʥ (Iris Van Herpen) [4]. ʆʥʘ ʜʝʙʶʪʠʨʦʚʘʣʘ ʚ 2007 ʛʦʜʫ ʩ ʢʦʣʣʝʢʮʠʝʡ çFragile Futurityè. ʀʜʝʝʡ 

ʢʦʣʣʝʢʮʠʠ ʩʪʘʣʦ ʨʘʟʤʳʰʣʝʥʠʝ ʦ ʙʫʜʫʱʝʤ ʚ ʤʠʨʝ ʢʦʩʤʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ. ʉ ʤʦʤʝʥʪʘ ʩʚʦʝʛʦ ʧʝʨʚʦʛʦ 

ʧʦʷʚʣʝʥʠʷ ʚ ʤʠʨʝ ʤʦʜʳ ʜʠʟʘʡʥʝʨ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʚʳʨʘʞʝʥʠʷ ʚ ʦʜʝʞʜʝ, 

ʩʦʯʝʪʘʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʨʘʜʠʢʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ.  

ɺʘʥ ʍʝʨʧʝʥ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʧʠʦʥʝʨʦʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 3D-ʧʝʯʘʪʠ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʝʞʜʳ, ʘ ʪʘʢʞʝ ʥʦʚʘʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʶ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ 

ʨʫʢʦʚʦʜʷʱʠʭ ʧʨʠʥʮʠʧʦʚ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ. ʅʘʤʝʨʝʥʠʝ ʜʠʟʘʡʥʝʨʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʤʝʰʘʪʴ ʧʨʦʰʣʦʝ ʠ 

ʙʫʜʫʱʝʝ ʚ ʦʪʜʝʣʴʥʫʶ ʚʝʨʩʠʶ ʥʘʩʪʦʷʱʝʛʦ, ʩʦʯʝʪʘʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʨʘʜʠʮʠʦʥʥʦʝ ʤʘʩʪʝʨʩʪʚʦ Couture. 

ʅʝʦʙʳʯʥʦʝ ʚʠʜʝʥʴʝ ɺʘʥ ʍʝʨʧʝʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʝʝ ʪʚʦʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʝʝ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʟʥʘʢʦʤ ʚ ʩʦʟʜʘʥʥʳʭ ʝʶ ʥʘʨʷʜʘʭ ʨʷʜʘ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʫʟʳʢʘʥʪʦʚ ʠ ʘʢʪʨʠʩ.  ɽʶ ʩʦʟʜʘʥʳ 
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ʦʙʨʘʟʳ ʘʢʪʨʠʩʳ ʉʢʘʨʣʝʪʪ ʁʦʭʘʥʥʩʦʥ ʚ ʬʠʣʴʤʝ çʃʶʩʠè, ʢʦʩʪʶʤʳ ʜʣʷ ʇʘʨʠʞʩʢʦʡ ʦʧʝʨʳ ʠ ʅʴʶ-ʁʦʨʢʩʢʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʙʘʣʝʪʘ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʭʦʨʝʦʛʨʘʬʦʤ ɹʝʥʜʞʘʤʠʥʦʤ ʄʠʣʣʝʧʠʜʦʤ ʠ ʪʘʥʮʝʚʘʣʴʥʦʡ ʪʨʫʧʧʦʡ 

ʉʘʰʘ ɺʘʣʴʩʘ ʚ ɹʝʨʣʠʥʝ. ʈʘʙʦʪʳ ɺʘʥ ʍʝʨʧʝʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʫʟʝʡʥʳʭ ʚʳʩʪʘʚʢʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʙʦʣʴʰʦʡ 

ʨʝʪʨʦʩʧʝʢʪʠʚʝ, ʛʘʩʪʨʦʣʠʨʫʶʱʝʡ ʧʦ ʉʦʝʜʠʥʝʥʥʳʤ ʐʪʘʪʘʤ ʩ 2015 ʛʦʜʘ, ʥʘʯʠʥʘʷ ʩ ʰʝʩʪʠʤʝʩʷʯʥʦʛʦ ʧʝʨʠʦʜʘ 

ʧʨʦʙʝʛʘ ʚ ɺʳʩʰʝʤ ʤʫʟʝʝ ʠʩʢʫʩʩʪʚ ʚ ɸʪʣʘʥʪʝ. ʐʝʩʪʴ ʝʝ ʧʣʘʪʴʝʚ ʧʨʠʦʙʨʝʪʝʥʳ ʄʝʪʨʦʧʦʣʠʪʝʥ-ʤʫʟʝʝʤ ʚ ʅʴʶ-

ʁʦʨʢʝ, ʘ ʩʝʤʴ ʝʝ ʨʘʙʦʪ ʚʳʩʪʘʚʣʝʥʳ ʥʘ ʫʩʧʝʰʥʦʤ ʧʦʢʘʟʝ 2016 ʛʦʜʘ çManus x Machina: ʄʦʜʘ ʚ ʵʧʦʭʫ 

ʪʝʭʥʦʣʦʛʠʡè. ʇʨʦʠʟʚʝʜʝʥʠʷ ɺʘʥ ʍʝʨʧʝʥ ʚʳʩʪʘʚʣʷʣʠʩʴ ʚ ʄʫʟʝʝ ɺʠʢʪʦʨʠʠ ʠ ɸʣʴʙʝʨʪʘ ʚ ʃʦʥʜʦʥʝ, ʚ ʤʫʟʝʝ 

ʂʫʧʝʨʘ ʍʴʶʠʪʪʘ ʚ ʅʴʶ-ʁʦʨʢʝ, ʚʦ ɼʚʦʨʮʝ ʊʦʢʠʦ ʚ ʇʘʨʠʞʝ. 

ɺʘʥ ʍʝʨʧʝʥ ʩʦʪʨʫʜʥʠʯʘʣʘ ʩ ʭʫʜʦʞʥʠʢʘʤʠ ɼʞʦʣʘʥ ʚʘʥ ʜʝʨ ɺʠʣʴ ʠ ʅʝʨʠ ʆʢʩʤʘʥ, ʩ ʘʨʭʠʪʝʢʪʦʨʘʤʠ 

ʌʠʣʠʧ ɹʠʟʣʠ, ɹʝʥʪʝʤ ʠ ʂʨʦʫʚʝʣʴ ɸʨʭʠʪʝʢʪʦʨʳ. ʀʥʪʝʨʝʩ ʜʠʟʘʡʥʝʨʘ ʢ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʩʫʣʴʪʘʮʠʷʤ ʩ CERN (ɽʚʨʦʧʝʡʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ) ʠ MIT 

(ʄʘʩʩʘʯʫʩʝʪʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ).  

ʊʚʦʨʯʝʩʢʠʝ ʨʘʙʦʪʳ ʠ ʢʦʣʣʝʢʮʠʠ ʜʠʟʘʡʥʝʨʘ ʀʨʠʩ ɺʘʥ ʍʝʨʧʝʥ ʚʳʙʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʦʚ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʘʚʪʦʨʦʚ. ʇʦʜʭʦʜʳ ʜʠʟʘʡʥʝʨʘ ʢ ʩʦʟʜʘʥʠʶ ʦʜʝʞʜʳ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʦʜʝʞʜʳ ʠʥʪʝʨʝʩʥʳ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʘʧʨʦʙʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʠ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʀʨʠʩ ɺʘʥ ʍʝʨʧʝʥ ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ, ʢʪʦ ʧʦʯʫʚʩʪʚʦʚʘʣ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʦʙʱʝʩʪʚʘ ʢ 

ʠʥʥʦʚʘʮʠʷʤ ʚ ʤʠʨʝ ʤʦʜʳ [5]. ɽʝ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʧʠʦʥʝʨʦʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 3D ʧʝʯʘʪʠ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʝʞʜʳ. ʇʝʨʚʳʡ ʵʢʟʝʤʧʣʷʨ 3D-ʧʝʯʘʪʠ ʚ ʝʝ ʨʘʙʦʪʝ ʜʘʪʠʨʫʝʪʩʷ 2010 ʛʦʜʦʤ, ʢʦʛʜʘ ʦʥʘ 

ʨʘʟʨʘʙʦʪʘʣʘ 3D-ʤʦʜʝʣʴ çʂʨʠʩʪʘʣʣʠʟʘʮʠʷè, ʥʘʧʝʯʘʪʘʥʥʫʶ ʠʟ ʙʝʣʦʛʦ ʧʦʣʠʘʤʠʜʘ (ʨʠʩʫʥʦʢ 1).  

 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ çʂʨʠʩʪʘʣʣʠʟʘʮʠʷè [5] 

ʅʘ ʧʦʢʘʟʘʭ ʚʳʩʦʢʦʡ ʤʦʜʳ ʚ ʨʘʤʢʘʭ Paris Fashion Week 2019 ʀʨʠʩ ɺʘʥ ʍʝʨʧʝʥ ʜʝʙʶʪʠʨʦʚʘʣʘ ʩʦ 

ʩʚʦʝʡ ʢʦʣʣʝʢʮʠʝʡ ʩʢʫʣʴʧʪʫʨʥʦʡ ʤʦʜʳ ʚ Musee des Beaux-Arts. ʇʦʜ ʥʘʟʚʘʥʠʝʤ çShift Soulsè ʚ ʘʩʩʦʨʪʠʤʝʥʪʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢ ʶʚʝʣʠʨʥʳʝ ʫʢʨʘʰʝʥʠʷ ʥʘ ʣʠʮʘ çCellchemyè, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʧʝʯʘʪʘʥʳ ʥʘ 3D-ʧʨʠʥʪʝʨʝ 

ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ɼʝʣʬʪʘ (TU Delft) [6]. ʋʢʨʘʰʝʥʠʷ çCellchemyè ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʫʪʝʤ ʪʨʝʭʤʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʣʠʮʘ ʢʘʞʜʦʡ ʤʦʜʝʣʠ (ʨʠʩʫʥʦʢ 2). ɼʘʥʥʳʝ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʳ, ʧʨʦʧʦʨʮʠʡ ʠ ʢʦʥʪʫʨʦʚ ʛʨʘʥʝʡ ʣʠʮʘ. ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʷʚʣʷʝʪʩʷ ʩʝʨʠʷ ʢʨʫʞʝʚʦʧʦʜʦʙʥʳʭ ʤʘʩʦʢ, ʩʦʟʜʘʥʥʳʭ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʤ 3D-ʧʨʠʥʪʝʨʦʤ ʩ ʚʳʩʦʢʠʤ 

ʨʘʟʨʝʰʝʥʠʝʤ. 

 

 
ʈʠʩ. 2. ʄʦʜʝʣʴ ʢʦʣʣʝʢʮʠʠ çCellchemyè [6]  

ɺ 2018 ʛʦʜʫ ʥʘ ʧʘʨʠʞʩʢʦʡ ʅʝʜʝʣʝ ʤʦʜʳ Haute Couture 3D-ʧʝʯʘʪʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʝʝ 

ʢʦʣʣʝʢʮʠʠ çLudi Naturaeè (Nature Play), ʣʠʥʠʷ, ʧʦʜʯʝʨʢʠʚʘʶʱʘʷ ʛʨʘʮʠʦʟʥʳʝ, ʧʳʰʥʳʝ ʬʦʨʤʳ. ʂʦʣʣʝʢʮʠʷ 

ʙʳʣʘ ʪʘʢʞʝ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠʟ TU Delft [7]. ʇʨʠ ʩʦʟʜʘʥʠʠ ʵʪʦʡ ʢʦʣʣʝʢʮʠʠ 
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ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʜʠʟʘʡʥ, ʣʘʟʝʨʥʘʷ ʨʝʟʢʘ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩ 

çʵʥʪʨʦʧʠʠè (ʩʦʝʜʠʥʝʥʠʝ ʤʘʡʣʘʨʦʚʳʡ ʧʦʣʠʵʩʪʝʨ ʩ ʢʦʞʝʡ ʠ ʞʠʜʢʦʡ ʪʢʘʥʴʶ) (ʨʠʩʫʥʦʢ 3). 

 

 
ʈʠʩ. 3. ʇʣʘʪʴʝ ʠʟ ʂʦʣʣʝʢʮʠʠ çLudi Naturaeè [7] 

ɺ ʩʚʦʠʭ ʧʨʦʝʢʪʘʭ ʀʨʠʩ ɺʘʥ ʍʝʨʧʝʥ ʠʱʝʪ ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʠʩʩʣʝʜʫʷ ʩʢʨʳʪʫʶ ʢʨʘʩʦʪʫ 

ʥʘ ʩʪʳʢʝ ʪʦʯʥʦʩʪʠ ʠ ʭʘʦʩʘ, ʠʩʢʫʩʩʪʚʘ ʠ ʥʘʫʢʠ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ, ʢʦʪʦʨʳʝ ʩʤʝʰʠʚʘʶʪʩʷ ʚ 

ʙʝʩʢʦʥʝʯʥʳʝ ʛʠʙʨʠʜʳ. ʕʪʘ ʬʠʣʦʩʦʬʠʷ ʜʚʦʡʩʪʚʝʥʥʦʩʪʠ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʚʩʝʭ ʝʝ ʟʘʤʳʩʣʦʚ.  çʅʘʙʣʶʜʝʥʠʝ ʟʘ 

ʜʚʠʞʝʥʠʝʤ ʚʦʜʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʘʤʘ ʧʨʠʨʦʜʘ - ʩʘʤʳʡ ʛʝʥʠʘʣʴʥʳʡ ʭʫʜʦʞʥʠʢ, ʘ ʝʝ ʤʝʪʘʤʦʨʬʦʟʳ - ʤʦʷ 

ʤʫʟʘ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʥʦʚʳʝ ʬʦʨʤʳ ʢʨʘʩʦʪʳ ʠ ʦʙʦʣʴʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʜʦʭʥʦʚʣʷʶʪ ʤʝʥʷ ʥʘ ʧʝʨʝʩʤʦʪʨ 

ʞʝʥʩʢʦʡ ʬʦʨʤʳ. ʄʦʡ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʩʥʦʚʘʥ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠ ʠʥʥʦʚʘʮʠʷʭ, ʠʩʩʣʝʜʫʷ ʥʦʚʳʝ ʬʦʨʤʳ 

ʤʘʩʪʝʨʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʚʨʘʪʠʪʴ ʪʨʘʜʠʮʠʦʥʥʫʶ Couture ʚ ʥʦʚʳʝ ʦʩʥʦʚʳ ʠʥʥʦʚʘʮʠʡ ʙʣʘʛʦʜʘʨʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤʫ ʧʦʜʭʦʜʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʭʫʜʦʞʥʠʢʘʤʠ, ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʠ ʫʯʝʥʳʤʠè - ʛʦʚʦʨʠʪ 

ʀʨʠʩ ɺʘʥ ʍʝʨʧʝʥ. ʀ ʠʩʢʫʩʩʪʚʦ, ʠ ʤʦʜʘ ʩʚʷʟʘʥʳ ʩ ʥʘʰʠʤʠ ʛʣʫʙʦʯʘʡʰʠʤʠ ʞʝʣʘʥʠʷʤʠ, ʥʘʩʪʨʦʝʥʠʷʤʠ ʠ 

ʩʘʤʳʤʠ ʣʠʯʥʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ. çʂʘʞʜʘʷ ʢʦʣʣʝʢʮʠʷ - ʵʪʦ ʧʦʠʩʢ, ʚʳʭʦʜʷʱʠʡ ʟʘ ʨʘʤʢʠ ʤʦʝʛʦ ʧʦʥʠʤʘʥʠʷ 

ʤʦʝʛʦ ʭʦʣʩʪʘ ʞʝʥʩʢʦʡ ʬʦʨʤʳ ʠ ʩʝʛʦʜʥʷʰʥʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʜʝʞʜʳ, ʯʪʦʙʳ ʠʩʩʣʝʜʦʚʘʪʴ ʥʦʚʳʝ ʬʦʨʤʳ 

ʞʝʥʩʪʚʝʥʥʦʩʪʠ ʜʣʷ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʠ ʩʦʟʥʘʪʝʣʴʥʦʡ ʤʦʜʳ ʥʘ ʙʫʜʫʱʝʝè - ʀʨʠʩ ɺʘʥ ʍʝʨʧʝʥ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʳʙʨʘʥʘ ʢʦʣʣʝʢʮʠʷ ʩʝʟʦʥʘ ʚʝʩʥʘ-ʣʝʪʦ 2020 ʛʦʜʘ çSensory seasè (ʉʝʥʩʦʨʥʳʝ ʤʦʨʷ). 

ɼʣʷ ʵʪʦʡ ʢʦʣʣʝʢʮʠʠ ʀʨʠʩ ʚʘʥ ʍʝʨʧʝʥ ʯʝʨʧʘʣʘ ʚʜʦʭʥʦʚʝʥʠʝ ʠʟ ʩʝʥʩʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʩʣʦʞʥʦʤ ʩʪʨʦʝʥʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ʠ ʚ ʦʪʨʘʞʝʥʠʷʭ ʧʨʠʥʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʩʘʤʠʤ ʦʢʝʘʥʦʤ. ɺʜʦʭʥʦʚʝʥʠʝ 

ʧʨʠʰʣʦ ʦʪ ʨʘʙʦʪ ʠʩʧʘʥʩʢʦʛʦ ʫʯʝʥʦʛʦ ʉʘʥʪʴӢ̫ʛʦ ʈʘʤʦӢʥ-ʠ-ʂʘʭʘӢʣʴ (ʨʠʩʫʥʦʢ 4), ʷʚʣʷʶʱʝʛʦʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʡʨʦʙʠʦʣʦʛʠʠ [8]. ʀʩʩʣʝʜʫʷ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʯʝʣʦʚʝʢʘ ʚ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʜʝʪʘʣʷʭ, ʂʘʭʘʣ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʣ ʩʚʦʠ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʦʪʢʨʳʪʠʷ ʩ ʧʦʤʦʱʴʶ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʨʠʩʫʥʢʦʚ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʥʘʫʯʥʳʭ ʠʣʣʶʩʪʨʘʮʠʡ ʚ ʤʠʨʝ. ʆʥ 

ʦʙʲʝʜʠʥʠʣ ʥʘʫʢʫ ʩ ʠʩʢʫʩʩʪʚʦʤ ʠ ʦʞʠʚʠʣ ʥʠʪʠ ʟʘʢʦʣʜʦʚʘʥʥʦʡ ʙʠʦʣʦʛʠʠ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ.  

 

 

ʈʠʩ. 4. ʀʣʣʶʩʪʨʘʮʠʠ ʉʘʥʪʴ̫Ӣʛʦ ʈʘʤʦӢʥ-ʠ-ʂʘʭʘӢʣʴ [8] 

ɽʱʝ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʚʜʦʭʥʦʚʝʥʠʷ ʨʘʙʦʪ ʀʨʠʩ ʚʘʥ ʍʝʨʧʝʥ - ʵʪʦ ʧʦʛʨʫʞʝʥʠʝ ʚ ʛʣʫʙʦʢʠʝ ʥʝʜʨʘ 

ʦʢʝʘʥʘ. çʉʝʥʩʦʨʥʳʝ ʤʦʨʷè - ʷʚʣʝʥʠʝ ʩʠʤʙʠʦʟʘ ʤʝʞʜʫ ʘʥʪʨʦʧʦʣʦʛʠʝʡ ʤʦʨʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʨʦʣʴʶ 

ʜʝʥʜʨʠʪʦʚ ʠ ʩʠʥʘʧʩʦʚ, ʧʝʨʝʜʘʶʱʠʭ ʙʝʩʢʦʥʝʯʥʳʝ ʩʠʛʥʘʣʳ ʧʦ ʚʩʝʤʫ ʥʘʰʝʤʫ ʪʝʣʫ. ʕʪʦ ʧʨʠʚʣʝʢʘʝʪ 

ʚʥʠʤʘʥʠʝ ʢ ʪʦʤʫ, ʢʘʢ ʜʚʘ ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʩʫʱʝʩʪʚʫʶʪ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʪʦʢʘ. 

ɺ ʢʦʣʣʝʢʮʠʠ ʤʥʦʛʦ ʤʦʜʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʛʣʘʚʥʳʝ ʪʨʝʥʜʳ ʥʘʩʪʫʧʠʚʰʝʛʦ ʤʦʜʥʦʛʦ ʩʝʟʦʥʘ ð 

ʦʙʲʝʤʥʳʡ ʩʠʣʫʵʪ ʠ ʧʨʦʟʨʘʯʥʳʝ ʪʢʘʥʠ.  

ʂʦʣʣʝʢʮʠʷ ʩʦʩʪʦʠʪ ʠʟ 21-ʛʦ ʠʟʜʝʣʠʷ ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ ʧʦʨʪʨʝʪ ʞʠʜʢʠʭ ʣʘʙʠʨʠʥʪʦʚ, ʧʣʘʪʴʷ 

ʥʠʩʧʘʜʘʶʪ ʥʘ ʧʦʣ ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʪʦʢʦʤ, ʘ ʧʠʛʤʝʥʪʳ ʩʦʙʠʨʘʶʪʩʷ ʚ ʤʫʪʥʳʝ ʩʠʣʫʵʪʳ ʩʠʥʝʛʦ ʠ ʩʠʨʝʥʝʚʦʛʦ 
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ʮʚʝʪʘ, ʧʨʦʥʠʢʘʷ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʢʘʢ ʤʨʘʤʦʨ. ʂʨʘʩʦʯʥʳʝ ʩʝʪʢʠ ʢʣʝʪʦʯʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʨʦʩʚʝʯʠʚʘʶʪ ʜʨʫʛ 

ʜʨʫʛʘ, ʩʦʟʜʘʚʘʷ ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʘʢʚʘʨʝʣʠ (ʨʠʩʫʥʦʢ 5).   

 

 
ʈʠʩ. 5. ʄʦʜʝʣʠ ʂʦʣʣʝʢʮʠ ʀʨʠʩ ʚʘʥ ʍʝʨʧʝʥ çSensory seasè 2020 [5] 

 

ʆʯʝʥʴ ʠʥʪʝʨʝʩ ʚʦʧʨʦʩ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʣʣʝʢʮʠʠ ʀʨʠʩ ʚʘʥ ʍʝʨʧʝʥ. 

ʕʪʦ ʪʝʭʥʠʢʠ: 

¶ çʃʘʙʨʠʥʪʘʡʥè - ʪʝʭʥʠʢʘ, ʦʩʥʦʚʘʥʘʷ ʥʘ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʨʠʩʫʥʢʘʭ ʂʘʭʘʣʘ, ʬʦʨʤʠʨʫʝʤʘʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3D-ʜʝʥʜʨʠʪʦʚ ʰʝʣʢʦʚʦʡ ʨʝʟʢʠ; 

¶ çɻʠʧʝʨʪʫʙè - ʩʦʟʜʘʥʠʝ ʧʦʣʦʪʥʘ ʧʫʪʝʤ 3D-ʧʝʯʘʪʠ ʠʟ ʙʝʣʦʡ ʩʠʣʠʢʦʥʦʚʦʡ ʥʠʪʠ ʩ ʦʜʥʦʡ ʧʦʜʢʣʘʜʢʦʡ ʥʘ 

ʯʝʨʥʦʤ ʰʝʣʢʦʚʦʤ ʰʠʬʦʥʝ; 

¶ çHydrozoaè - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʟʨʘʯʥʦʡ ʦʨʛʘʥʟʳ ʚ ʪʦʥʘʭ ʪʝʤʥʳʭ ʧʫʨʧʫʨʥʳʭ ʠ ʙʠʨʶʟʦʚʳʭ ʦʪʪʝʥʢʦʚ, 

ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʩʣʷʥʦʡ ʞʠʚʦʧʠʩʠ ʠ ʧʝʯʘʪʘʶʪʩʷ ʮʠʬʨʦʚʳʤ ʩʧʦʩʦʙʦʤ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʩʪʠ 3D ʧʝʯʘʪʴ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ 

[9]. ɺʩʝ ʯʘʱʝ ʠ ʯʘʱʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʧʦʜʠʫʤʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʠ ʥʘ ʯʪʦ ʥʝ ʧʦʭʦʞʠʝ ʜʠʟʘʡʥʳ ʠ ʠʟʜʝʣʠʷ, ʪʫʪ ʥʝʪ ʛʨʘʥʠʮ, ʪʦʣʴʢʦ ʣʠʰʴ ʬʘʥʪʘʟʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʘʤ ʦʙʰʠʨʥʳʡ ʚʳʙʦʨ, ʚʝʜʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʪʝʭʥʦʣʦʛʠʶ 

ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ [10, 11], ʯʪʦ ʠ ʜʝʣʘʶʪ ʜʠʟʘʡʥʝʨʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɸʜʜʠʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʘʤ ʦʙʰʠʨʥʳʡ ʚʳʙʦʨ, ʚʝʜʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʪʝʭʥʦʣʦʛʠʶ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʠ ʜʝʣʘʶʪ ʜʠʟʘʡʥʝʨʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʦʜʝʞʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ↑ 

ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʠʡ↑ ʧʫʪʴ ʦʪ ʠʜʝʠ ʜʦ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ. ʏʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʦʚʝʡʰʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʰʚʝʡʥʦʡ 

ʠʥʜʫʩʪʨʠʠ, ʚ ʵʪʦʤ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʶʜʠ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʦʙʨʘʱʘʶʪ ʥʘ ʪʦ, ʯʪʦʙʳ ʠʭ ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʙʳʣ 

ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ ʠ ʚʳʜʝʣʷʣʩʷ ʩʨʝʜʠ ʦʩʪʘʣʴʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʝʢʦʨʠʨʦʚʘʥʠʝ ʦʜʝʞʜʳ ʧʨʠ ʧʦʤʦʱʠ 

ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʩʦʟʜʘʥʠʝ ʠʟʜʝʣʠʡ ʛʘʨʜʝʨʦʙʘ ʠʟ 3D ʧʦʣʠʤʝʨʦʚ ʦʪʚʝʯʘʝʪ ʟʘʧʨʦʩʫ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 
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ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʠʟʜʝʣʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3D ʧʝʯʘʪʠ ʥʘ 

ʩʝʪʢʝ. ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʚʠʜʳ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʙʣʘʩʪʠ 3D ʧʝʯʘʪʠ. ʇʨʦʚʝʜʝʥʘ ʧʨʦʙʥʘʷ 3D 

ʧʝʯʘʪʴ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ ʧʝʯʘʪʠ ʧʦ ʪʢʘʥʠ. ɺʳʷʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʝʯʘʪʠ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʪʦʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦʤʦʛʫʪ ʫʩʢʦʨʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜʝʞʜʳ, ʩʦʟʜʘʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭʤʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʪʝʢʩʪʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʦʪʨʘʩʣʴʶ, ʢʦʪʦʨʘʷ ʝʱʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʩʦʟʥʘʝʪ ʧʦʪʝʥʮʠʘʣ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʪʨʝʭʤʝʨʥʘʷ ʧʝʯʘʪʴ. 
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A.O. Grkikyan, V.V. Getmantseva, E.G. Andreeva 
 
The Kosygin State University of Russia 
11799, Moscow, Sadovnicheskaya street, 33 
 
ANALYSIS OF THE DEVELOPMENT OF 3D TECHNOLOGIES IN THE SEWING INDUSTRY 
 

The main goal of this work is to develop product design using 3D printing on a grid. The article examined the 

types of materials used in the field of 3D printing. A trial 3D printing was carried out using fabric printing 

technology. The advantages and disadvantages of printing are revealed. The scientific novelty of the work is that 

the results of this project will help to accelerate the production of clothing created using three-dimensional 

technologies. The author concludes that the textile industry is an industry that is not yet fully aware of the potential 

that three-dimensional printing can offer. 

Keywords: clothes, 3D printing, designing clothes  

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʝʚʦʟʤʦʞʥʦ  ʧʨʝʜʩʪʘʚʠʪʴ ʞʠʟʥʴ ʙʝʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [1], 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʥʝʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ ʯʝʣʦʚʝʢ ʠ ʧʦʥʷʪʠʷ ʥʝ ʠʤʝʣ ʦ ʥʠʭ. ʅʦ ʫʞʝ ʩʝʛʦʜʥʷ ʚ ʥʘʰʫ ʞʠʟʥʴ 

ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ 3D ʧʝʯʘʪʴ. ʊʝʭʥʦʣʦʛʠʷ 3D-ʧʝʯʘʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ, ʧʨʦʝʢʪʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʜʦʨʦʛʠʭ ʜʦʤʦʚ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʝʪʘʣʝʡ ʠ ʪ. ʜ [2].  

ɺ ʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʪʝʭʥʦʣʦʛʠʠ 3D ʧʝʯʘʪʠ ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʫʩʧʝʭʦʤ ʥʘ ʧʦʜʠʫʤʘʭ 

ʠ ʧʦʢʘʟʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʥʳʭ ʜʦʤʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʝʢʩʪʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ 

ʦʪʨʘʩʣʴʶ, ʢʦʪʦʨʘʷ ʝʱʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʩʦʟʥʘʝʪ ʧʦʪʝʥʮʠʘʣ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʪʝʭʥʦʣʦʛʠʷʤʠ 3D ʧʝʯʘʪʠ [3]. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ 3D-ʧʝʯʘʪʠ, ʪʘʢʠʝ ʢʘʢ PLA, ʥʝ ʷʚʣʷʶʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʠʤʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʪʝʢʩʪʠʣʷ ʠʣʠ ʦʜʝʞʜʳ [4]. ʆʥʠ 

ʧʝʯʘʪʘʶʪʩʷ ʢʘʢ ʪʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ ʠ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʢʦʪʦʨʳʝ ʙ  rʧʦʟʚʦʣʷʣʠ ʚʦʟʜʫʭʫ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʥʠʭ, ʢʘʢ ʯʝʨʝʟ ʦʙʳʯʥʳʝ ʪʢʘʥʠ. 

3D ʧʝʯʘʪʴ ʥʘ ʪʝʢʩʪʠʣʝ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʪʘʜʠʠ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ 3D-ʧʝʯʘʪʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʝʢʩʪʠʣʝʤ.  

ʅʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚ ʈʦʩʩʠʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʪʦʜʠʢʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʜʝʞʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʘ, ʪ. ʢ. ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ,  

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʥʘʫʢʠ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʠʟʜʝʣʠʷ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3D 

ʧʝʯʘʪʠ ʥʘ ʩʝʪʢʝ. 

ɿʘʜʘʯʘʤʠ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ: 

- ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʷʭ ʦʜʝʞʜʳ, ʩʦʟʜʘʥʥʦʡ ʤʝʪʦʜʦʤ ʪʨʝʭʤʝʨʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʘʭ ʜʣʷ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

- ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦʤʦʛʫʪ 

ʫʩʢʦʨʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜʝʞʜʳ, ʩʦʟʜʘʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭʤʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʋʞʝ ʥʝ ʧʝʨʚʳʡ ʛʦʜ ʜʠʟʘʡʥʝʨʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʜʝʞʜʫ, ʦʙʫʚʴ ʠ ʘʢʩʝʩʩʫʘʨʳ [5], 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʠ ʠʟʜʝʣʠʷ ʙʦʣʴʰʝ 

ʧʦʭʦʞʠ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪʚʘ, ʯʝʤ ʥʘ ʧʨʝʜʤʝʪ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʛʘʨʜʝʨʦʙʘ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʳʭ 

ʠʟʜʝʣʠʡ ʷʚʣʷʝʪʩʷ, ʦʪʩʫʪʩʪʚʠʝ ʛʠʙʢʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠʟ ʢʦʪʦʨʦʛʦ ʧʝʯʘʪʘʝʪʩʷ ʠʟʜʝʣʠʝ  ʠ ʯʨʝʟʤʝʨʥʘʷ ʞʝʩʪʢʦʩʪʴ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʣʣʝʢʮʠʡ, ʩʦʟʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 3D 

ʧʝʯʘʪʠ, ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʜʝʞʜʳ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭʤʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʥʘʣʠʟ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 3D ʧʝʯʘʪʠ  

ʉ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʯʘʪʠ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ, ʚʦʟʤʦʞʥʦ, ʙʳʣʦ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ: ʪʚʝʨʜʦʛʦ ʧʣʘʩʪʠʢʘ (PLA, ABS, PETG), ʛʠʧʩʘ, ʬʦʪʦʧʦʣʠʤʝʨʘ, ʥʝʡʣʦʥʘ, ʤʷʛʢʦʛʦ 

ʤʝʪʘʣʣʘ ʚʨʦʜʝ ʘʣʶʤʠʥʠʷ ʠʣʠ ʤʝʜʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ SLS ʪʝʭʥʦʣʦʛʠʠ, ʧʝʯʘʪʴ ʧʨʦʠʩʭʦʜʠʪ ʠʟ 

ʧʦʨʦʰʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʙʦʣʝʝ ʵʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʧʨʠʤʝʨ, ʪʘʢʦʛʦ ʢʘʢ Flex.  

ʅʳʥʝʰʥʠʝ ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʠʟʘʡʥʝʨʘʤʠ, ʥʝ ʠʤʝʶʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʪʝʢʩʪʠʣʴʥʦʡ ʪʢʘʥʴʶ, ʢʘʢ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʘʩʧʝʢʪʫ, ʪʘʢ ʠ ʧʦ ʩʚʦʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. 

TPU (ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ, ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʡ ʧʦʣʠʫʨʝʪʘʥ) - ʵʪʦ ʪʦʪ ʤʘʪʝʨʠʘʣ, ʢʪʦ ʦʙʣʘʜʘʝʪ 

ʥʘʠʙʦʣʝʝ ʧʦʭʦʞʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩ ʪʝʢʩʪʠʣʴʥʦʡ ʪʢʘʥʴʶ (ʈʠʩ.1), ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʛʠʙʢʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ, ʥʦ ʚʩʝ ʞʝ ʷʚʣʷʝʪʩʷ ʧʣʘʩʪʠʢʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʏʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʵʪʦʪ ʘʩʧʝʢʪ, 

ʤʦʜʝʣʴʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʝ ʪʚʦʨʯʝʩʪʚʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ ʫʟʦʨʘ, ʚʦʩʩʦʟʜʘʶʱʝʛʦ ʬʦʨʤʫ ʠ 

ʚʥʝʰʥʠʡ ʚʠʜ ʪʢʘʥʠ. ʀʟʜʝʣʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʜʘʥʥʦʛʦ ʧʣʘʩʪʠʢʘ ʜʦʧʫʩʪʠʤʳ ʢ ʩʪʠʨʢʝ ʚ ʩʪʠʨʘʣʴʥʦʡ 

ʤʘʰʠʥʢʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦ ʥʝ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʦʜʝʞʜʳ ʫʩʪʦʡʯʠʚʦʡ ʢ 

ʩʪʠʨʢʝ. 

 
ʈʠʩ.1.ʊʝʢʩʪʫʨʘ 3D ʪʢʘʥʠ ʥʘʧʝʯʘʪʘʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ TPU ʤʘʪʝʨʠʘʣʘ [5] 

 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʪʦʤʫ ʘʩʧʝʢʪʫ ʩʜʝʣʘʥʳ ʢʦʤʧʘʥʠʷʤʠ Electroloom ʠ Tamicare 

ʚ 2015 ʛʦʜʫ. ʆʙʝ ʢʦʤʧʘʥʠʠ ʨʘʟʨʘʙʦʪʘʣʠ ʧʘʪʝʥʪʳ ʥʘ 3D-ʧʝʯʘʪʴ ʪʝʢʩʪʠʣʷ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳ, ʥʦ ʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʦʙʥʘʜʝʞʠʚʘʶʱʠʤʠ. 

ʂʦʤʧʘʥʠʷ Electroloom ʩʦʟʜʘʣʦ ʥʝʦʙʳʢʥʦʚʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʤʝʣʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 3D-

ʧʨʠʥʪʝʨʦʤ ʜʣʷ ʪʢʘʥʝʡ. ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʣʦʩʴ ʞʝʣʘʥʠʝ çʧʝʯʘʪʘʪʴè ʦʜʝʞʜʫ ʠ ʜʨʫʛʠʝ ʧʨʝʜʤʝʪʳ ʠʟ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [6]. 

ʇʨʠʥʪʝʨ ʩʦʟʜʘʝʪ ʪʢʘʥʴ ʧʫʪʝʤ ʨʘʩʧʳʣʝʥʠʷ ʞʠʜʢʦʡ ʩʤʝʩʠ ʧʦʣʠʵʩʪʝʨʘ ʩʤʝʰʘʥʥʳʤ ʩ ʭʣʦʧʢʦʤ, ʥʘ 

ʰʘʙʣʦʥ ʙʫʜʫʱʝʛʦ ʠʟʜʝʣʠʷ. ɾʠʜʢʦʩʪʴ ʨʘʩʧʳʣʷʝʪʩʷ ʥʘ ʰʘʙʣʦʥ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠ 

ʧʦʩʣʝ ʵʪʦʛʦ ʟʘʩʪʳʚʘʝʪ ʥʘ ʥʝʤ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʞʠʜʢʦʩʪʴ ʟʘʩʪʳʚʘʝʪ, ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ ʦʪʜʝʣʷʝʪʩʷ ʦʪ h ʘʙʣʦʥʘ 

(ʈʠʩ.2). ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʠʟʜʝʣʠʝ, ʧʨʠʜʘʶʪ ʝʤʫ ʩʚʦʡʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʳʭ 

(ʦʙʳʯʥʳʭ) ʪʢʘʥʝʡ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʣʫʯʝʥʥʘʷ ʪʢʘʥʴ ʚʳʜʝʨʞʠʚʘʝʪ ʨʘʩʪʷʛʠʚʘʶʱʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʥʝʛʦ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠʟʜʝʣʠʷ ʤʦʞʥʦ ʩʪʠʨʘʪʴ ʚ ʩʪʠʨʘʣʴʥʦʡ ʤʘʰʠʥʝ. ɿʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʠʟʜʝʣʠʷ ʥʘʧʳʣʷʝʪʩʷ 

ʦʥʠ ʧʦʣʫʯʘʝʪʩʷ ʙʝʩʰʦʚʥʳʤʠ, ʠ ʥʝ ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʚʝʡʥʳʭ ʤʘʰʠʥ, ʦʚʝʨʣʦʢʦʚ ʠ ʜʨʫʛʦʛʦ ʰʚʝʡʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ.   

ʂʦʤʧʘʥʠʷ, ʨʘʙʦʪʘʶʱʘʷ ʥʘʜ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ, ʥʘʟʚʘʣʘ ʪʘʢʦʡ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʪʢʘʥʝʡ FGF, Field 

Guided Fabrication (ʠʟʛʦʪʦʚʣʝʥʠʝ, ʥʘʧʨʘʚʣʷʝʤʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ). 
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ʈʠʩ.2.ʕʪʘʧʳ ʩʦʟʜʘʥʠʷ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʥʘ ʘʧʧʘʨʘʪʝ Electroloom [7] 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʩʪʶʤʘ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ 3D ʧʝʯʘʪʴ ʥʘ ʪʝʢʩʪʠʣʝ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ 3D-ʧʝʯʘʪʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʝʢʩʪʠʣʝʤ, ʪʘʢ 

ʢʘʢ ʠʟʜʝʣʠʷ ʥʘʧʝʯʘʪʘʥʥʳʝ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʷʚʣʷʶʪʩʷ ʛʠʙʢʠʤʠ ʠ  ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʳʤʠ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʯʘʪʠ ʷʚʣʷʝʪʩʷ ï ʧʝʯʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʪʢʘʥʠ. 

ʕʪʘʧʳ ʨʘʙʦʪʳ. 

1. ɺ ʚʝʢʪʦʨʥʦʡ ʧʨʦʛʨʘʤʤʝ Adobe Illustrator ʨʘʟʨʘʙʦʪʘʥ ʨʘʩʪʠʪʝʣʴʥʳʡ ʦʨʥʘʤʝʥʪ. ʉʦʭʨʘʥʝʥ ʚ ʬʦʨʤʘʪʝ 

SVG.(ʈʠʩ.3) 

 
ʈʠʩ.3.ʈʘʩʪʠʪʝʣʴʥʳʡ ʦʨʥʘʤʝʥʪ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʝ Adobe Illustrator 

 

2. ʌʘʡʣ ʬʦʨʤʘʪʘ SVG ʚʦʩʧʨʦʠʟʚʝʜʝʥ ʚ ʪʨʝʭʤʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ 3ds Max. ʉ ʧʦʤʦʱʴʶ ʤʦʜʠʬʠʢʘʪʦʨʘ 

çShellè  ʦʙʲʝʢʪʫ ʟʘʜʘʥʘ ʪʦʣʱʠʥʘ 5 ʤʤ (ʈʠʩ.4) 

 

 
ʈʠʩ.4.ʆʙʲʝʢʪ ʩ ʟʘʜʘʥʥʦʡ ʪʦʣʱʠʥʦʡ ʚ ʧʨʦʛʨʘʤʤʝ 3ds Max 

3. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʧʝʯʘʪʴ ʥʘ 3D ʧʨʠʥʪʝʨʝ. ɺʳʧʦʣʥʝʥʘ ʧʝʯʘʪʴ 
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ʤʘʣʝʥʴʢʦʛʦ ʬʨʘʛʤʝʥʪʘ ʦʨʥʘʤʝʥʪʘ.  ʇʝʯʘʪʴ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʝʯʘʪʘʝʪʩʷ 4 ʩʣʦʷ 

ʦʙʲʝʢʪʘ, ʜʘʣʝʝ ʧʝʯʘʪʴ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ  G ʢʦʜʘ. ʅʘ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ ʧʨʠʥʪʝʨʘ 

ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʩʝʪʢʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʝʯʘʪʴ. ʏʝʨʝʟ ʤʘʣʝʥʴʢʠʝ ʦʪʚʝʨʩʪʠʷ ʚ ʩʝʪʢʝ ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʚʣʝʥʠʝ 

PLA ï ʧʣʘʩʪʠʢʘ, ʠ ʤʘʪʝʨʠʘʣʳ ʧʨʦʯʥʦ ʩʢʣʝʠʚʘʶʪʩʷ (ʈʠʩ.5). 

 

 
ʈʠʩ.5.ʌʨʘʛʤʝʥʪ ʦʨʥʘʤʝʥʪʘ, ʥʘʧʝʯʘʪʘʥʥʳʡ ʥʘ ʩʝʪʢʝ. 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳ ʜʣʷ 3D ʧʝʯʘʪʠ, ʠʟʫʯʠʚ ʪʝʭʥʠʢʫ ʧʝʯʘʪʠ ʧʦ ʩʝʪʢʝ,  ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ. 1. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 3D ʧʝʯʘʪʠ. 

 ʇʨʝʠʤʫʱʝʩʪʚʘ  ʅʝʜʦʩʪʘʪʢʠ 

ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʦʧʝʨʘʮʠʡ, 

ʥʝʠʟʙʝʞʥʳ ʧʦʪʝʨʠ ʩʳʨʴʷ. ʇʨʠ 3D-ʧʝʯʘʪʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʦʣʴʢʦ ʩʳʨʴʷ, ʩʢʦʣʴʢʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ 

ʧʝʯʘʪʠ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʩʪʨʘʥʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʩʳʨʴʝ, 

ʧʦʩʢʦʣʴʢʫ ʤʦʞʥʦ ʧʝʯʘʪʘʪʴ ʪʦʯʥʳʡ ʨʘʟʤʝʨ ʦʙʲʝʢʪʘ 

ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʤʝʪʘ ʦʜʝʞʜʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʢʩʪʠʣʴʥʳʝ ʠʟʜʝʣʠʷ ʠ ʦʜʝʞʜʘ 

ʩ 3D-ʧʝʯʘʪʴʶ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʤʬʦʨʪʘ ʠ 

ʛʠʙʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʜʝʞʜʘ. ʆʥʠ 

ʥʝ ʚʧʠʪʳʚʘʶʪ ʚʣʘʛʫ, ʪʘʢ ʢʘʢ ʩʣʦʠ ʩʳʨʴʷ 

ʩʣʠʚʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʥʝ ʦʩʪʘʚʣʷʷ ʚʦʟʜʫʰʥʳʭ 

ʟʘʟʦʨʦʚ. 

ʇʝʯʘʪʴ 3D ʦʙʲʝʢʪʦʚ ʦʜʝʞʜʳ ʠʩʢʣʶʯʘʝʪ ʤʥʦʛʦ 

ʪʨʫʜʦʝʤʢʠʭ ʧʨʦʮʝʩʩʦʚ  ʧʦʣʥʦʛʦ ʮʠʢʣʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʝʞʜʳ, ʫʤʝʥʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʪʨʫʜʘ 

ʨʘʙʦʯʠʭ 

ʂʨʦʤʝ ʪʦʛʦ, 3D-ʪʝʢʩʪʠʣʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʰʠʪ ʚ 

ʦʜʝʞʜʫ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʪʘʢʠʝ ʢʘʢ 

ʧʣʘʚʣʝʥʠʝ ʢʨʘʝʚ ʠ ʩʧʣʘʚʣʝʥʠʝ ʠʭ ʩ ʜʨʫʛʠʤʠ 

ʦʙʲʝʢʪʘʤʠ. 

ʋʣʫʯʰʝʥʥʦʝ ʢʘʯʝʩʪʚʦ, ʧʦʩʢʦʣʴʢʫ ʩʣʫʯʘʡʥʳʝ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʪʦʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 3D-ʧʝʯʘʪʠ ʪʝʢʩʪʠʣʴʥʳʭ 

ʠʟʜʝʣʠʡ ʠ ʦʜʝʞʜʳ ʚʳʩʦʢʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʦʙʨʘʟʮʦʚ 

ʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʯʘʩʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʚʦʟʤʦʞʥʳʤ, 

ʥʦ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝ ʝʱʝ ʥʫʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʜʝʣʘʪʴ 

ʵʪʦʪ ʧʨʦʮʝʩʩ ʢʦʤʤʝʨʯʝʩʢʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ. 
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ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʦʩʪʘʚʣʝʥʠʶ ʘʥʠʤʠʨʦʚʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʣʝʢʮʠʠ ʦ ʪʠʧʘʭ ʚʝʢʪʦʨʦʚ. ʃʝʢʮʠʷ ʘʢʪʫʘʣʴʥʘ 

ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʢʘʢ ʤʘʪʝʤʘʪʠʢʠ, ʪʘʢ ʠ ʬʠʟʠʢʠ. ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʤ ʧʨʠʤʝʨʦʤ ʙʳʣ ʚʳʙʨʘʥ ʚʝʢʪʦʨ 

ʩʠʣʳ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʟʘʢʨʝʧʣʸʥʥʳʤ, ʪʘʢ ʠ ʩʢʦʣʴʟʷʱʠʤ ʠ ʩʚʦʙʦʜʥʳʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ, ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʚʝʢʪʦʨʳ. 
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INTERDISCIPLINARY CONNECTIONS. MATHEMATICS, PHYSICS, 
INFORMATICS. VECTORS AND THEIR TYPES 

 

The article is devoted to compiling an animated fragment of a lecture on types of vectors. The lecture is relevant 

for teaching both mathematics and physics. As a demonstration example, a force vector was chosen, which can be 

either fixed, or moving and free. 

Keywords: interdisciplinary communication, mathematics, physics, vectors. 
 
ʇʦʥʷʪʠʝ ʚʝʢʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡ. ʆʥʦ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ 

ʤʘʪʝʤʘʪʠʢʠ, ʠ ʦʢʨʫʞʘʝʪ ʥʘʩ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʟʜʝ. ʇʦʥʷʪʠʝ ʚʝʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʪʘʤ, ʛʜʝ ʥʫʞʥʦ ʠʤʝʪʴ ʜʝʣʦ ʩ 

ʦʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʣʠʯʠʥʦʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ, 
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ʢʘʢ ʩʠʣʘ, ʩʢʦʨʦʩʪʴ ʠ ʫʩʢʦʨʝʥʠʝ, ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʠ ʥʘʧʨʘʚʣʝʥʠʝ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʬʨʘʛʤʝʥʪʘ ʚʠʜʝʦ-ʣʝʢʮʠʠ ʦ ʚʝʢʪʦʨʘʭ. 

ɺʝʢʪʦʨʳ ï ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʤʘʪʝʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ. ʅʘ ʷʟʳʢʝ ʚʝʢʪʦʨʦʚ ʬʦʨʤʫʣʠʨʫʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʬʠʟʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʝʭʘʥʠʢʠ ʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. ʅʝʚʦʟʤʦʞʥʦ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʠʭ 

ʚʘʞʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʠ ʜʨʫʛʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ɼʘʣʝʝ ʢ ʧʦʥʷʪʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʚʝʢʪʦʨʘʤʠ. 

ɺʝʢʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʢʨʝʧʣʸʥʥʳʤʠ, ʩʢʦʣʴʟʷʱʠʤʠ ʠ ʩʚʦʙʦʜʥʳʤʠ. 

ɽʩʣʠ ʚʝʢʪʦʨʳ ʟʘʢʨʝʧʣʸʥʥʳʝ, ʪʦ ʦʥʠ ʩʯʠʪʘʶʪʩʷ ʨʘʚʥʳʤʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʦʚʧʘʜʘʶʪ ʠʭ 

ʥʘʯʘʣʘ ʠ ʩʦʚʧʘʜʘʶʪ ʢʦʥʮʳ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʣʫ, ʧʨʠʣʦʞʝʥʥʫʶ ʢ ʢʦʥʮʫ ʧʨʫʞʠʥʳ, ʩʠʣʘ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ 

ʟʘʢʨʝʧʣʸʥʥʳʤ ʚʝʢʪʦʨʦʤ, ʪʦʯʢʫ ʧʨʠʣʦʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʥʠʢʫʜʘ ʥʝʣʴʟʷ ʧʝʨʝʥʦʩʠʪʴ (ʨʠʩ.1). ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʧʝʨʝʥʦʩʝ ʚ ʪʦʯʢʫ ʧʦʜʚʝʩʘ ʧʨʫʞʠʥʳ, ʦʥʘ ʚʦʦʙʱʝ ʥʝ ʨʘʩʪʷʥʝʪʩʷ. 

 
ʈʠʩ. 1. ɿʘʢʨʝʧʣʸʥʥʳʡ ʚʝʢʪʦʨ 

 

ɽʩʣʠ ʚʝʢʪʦʨʳ  ʩʢʦʣʴʟʷʱʠʝ, ʪʦ ʠʭ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʧʦ ʧʨʷʤʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ. 

ʊʘʢʠʝ ʜʚʘ ʚʝʢʪʦʨʘ ʩʯʠʪʘʶʪʩʷ ʨʘʚʥʳʤʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʩʣʝ ʧʨʠʚʝʜʝʥʠʷ ʠʭ ʢ ʦʙʱʝʤʫ ʥʘʯʘʣʫ 

ʧʫʪʸʤ ʩʜʚʠʛʘ ʚʜʦʣʴ ʧʨʷʤʦʡ, ʠʭ ʩʦʜʝʨʞʘʱʝʡ, ʦʢʘʞʝʪʩʷ, ʯʪʦ ʠ ʢʦʥʮʳ ʵʪʠʭ ʚʝʢʪʦʨʦʚ ʪʦʞʝ ʩʦʚʧʘʣʠ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʦʤʝʥʪʘ ʩʠʣʳ M = Fd (ʛʜʝ dïʧʣʝʯʦ, ʘ Fïʤʦʜʫʣʴ ʩʠʣʳ) ʩʠʣʘ ʷʚʣʷʝʪʩʷ ʩʢʦʣʴʟʷʱʠʤ 

ʚʝʢʪʦʨʦʤ. ʇʨʠ ʧʝʨʝʥʦʩʝ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ ʚʜʦʣʴ ʧʨʷʤʦʡ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʥʠ ʧʣʝʯʦ, ʥʠ ʤʦʜʫʣʴ ʚʝʢʪʦʨʘ 

ʩʠʣʳ ʥʝ ʠʟʤʝʥʷʪʩʷ (ʨʠʩ. 2). ʅʝ ʠʟʤʝʥʠʪʩʷ ʠ ʨʘʙʦʪʘ ʩʠʣʳ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ (ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʘ 

ʩʠʣʳ ʥʘ ʚʝʢʪʦʨ ʧʝʨʝʤʝʱʝʥʠʷ ὃ ὊᴆǒὛᴆ). 

 
ʈʠʩ. 2. ʉʢʦʣʴʟʷʱʠʡ ʚʝʢʪʦʨ 

 

ʉʚʦʙʦʜʥʳʤʠ ʚʝʢʪʦʨʘʤʠ  ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʪʘʢʠʝ ʚʝʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʫʪʸʤ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ 

ʤʦʞʥʦ ʧʨʦʠʟʚʦʣʴʥʦ ʧʝʨʝʤʝʱʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʠ ʵʪʦʤ ʧʨʦʝʢʮʠʠ ʵʪʦʛʦ ʚʝʢʪʦʨʘ ʥʘ ʣʶʙʫʶ ʦʩʴ ʥʝ 

ʠʟʤʝʥʷʶʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʘʯʘʣʦ ʩʚʦʙʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʚ ʣʶʙʦʡ ʪʦʯʢʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ (ʨʠʩ. 3).ɼʣʷ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʅʴʶʪʦʥʘ ʚʝʢʪʦʨ ʩʠʣʳ ╕ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʳʤ ʚʝʢʪʦʨʦʤ ï ʧʨʠ 

ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʝʨʝʥʦʩʝ ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʥʘ ʣʶʙʫʶ ʦʩʴ ʥʝ ʠʟʤʝʥʷʶʪʩʷ. ʋʨʘʚʥʝʥʠʝ ʅʴʶʪʦʥʘ ʚ ʧʨʦʝʢʮʠʠ 

ʥʘ ʵʪʫ ʦʩʴ ʥʝʠʟʤʝʥʥʦ Ὂ άὥ. ʅʝʠʟʤʝʥʥʘ ʠ ʨʘʙʦʪʘ ʩʠʣʳ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ. ʆʜʥʘʢʦ, ʤʦʤʝʥʪ ʩʠʣʳ 

ὓᴆʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʠʣʠ ʦʩʠ ʠʟʤʝʥʠʪʩʷ. 

 
ʈʠʩ. 3. ʇʨʠ ʧʝʨʝʥʦʩʝ ʩʚʦʙʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʤʦʤʝʥʪ ʩʠʣʳ ʠʟʤʝʥʷʝʪʩʷ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʚʝʢʪʦʨʘ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ Word [1], [2] ʥʘʤʠ ʙʳʣ ʥʘʧʠʩʘʥ ʤʘʢʨʦʩ 

ʥʘ ʷʟʳʢʝ VBA (ʣʠʩʪʠʥʛ 1). 
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ʃʠʩʪʠʥʛ 1. ʄʘʢʨʦʩ VBA 

 

ʄʘʢʨʦʩ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʸʪ ʥʫʞʥʳʡ ʨʝʟʫʣʴʪʘʪ ï ʚʝʢʪʦʨ ʧʝʨʝʤʝʩʪʠʣʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʛʦ 

ʤʦʜʫʣʷ (ʨʠʩ.4). 

 
ʈʠʩ. 4. ʇʝʨʝʥʦʩ ʩʚʦʙʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʥʝ ʤʝʥʷʝʪ ʧʨʦʝʢʮʠʠ. 

  

ɼʣʷ PowerPointôa ʨʝʘʣʠʟʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ ʠ ʤʝʥʝʝ ʪʨʫʜʦʟʘʪʨʘʪʥʘ ï ʥʝʦʙʭʦʜʠʤʦ ʣʠʰʴ 

ʧʨʘʚʠʣʴʥʦ ʚʳʩʪʘʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʘʥʠʤʘʮʠʠ, ʠ ʩʥʦʚʘ ʧʦʣʫʯʠʤ ʥʫʞʥʳʡ ʨʝʟʫʣʴʪʘʪ (ʨʠʩ. 5).  

 
ʈʠʩ. 5. ʇʝʨʝʥʝʩʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʚ PowerPoint. 

 

ʊʨʫʜʦʟʘʪʨʘʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʚ ʦʪʜʝʣʴʥʦʡ ʩʪʘʪʴʝ. ʆʜʥʘʢʦ, 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚ Wordôʝ ʫʡʜʸʪ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʥʝʞʝʣʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚ 

PowerPointôe.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʬʘʡʣʳ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʜʦʢʣʘʜʯʠʢʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʟʘʥʷʪʠʡ ʧʦ ʧʨʝʜʤʝʪʫ çʠʥʬʦʨʤʘʪʠʢʘè ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ. ɺʠʜʝʦ ʩʦʟʜʘʥʦ 

ʜʦʢʣʘʜʯʠʢʦʤ ʠ ʧʝʨʝʚʦʜʯʠʢʦʤ ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣ ʩʘʤʦʠʟʦʣʷʮʠʠ. 
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INTERDISCIPLINARY CONNECTIONS. MATHEMATICS, PHYSICS, INFORMATICS. VECTORS 
AND THEIR TYPES 
 
É ɽ.ɸ. Andreeva, B.S. Terushkin, 2020 

 
The article is devoted to creating an animated fragment of a lecture on types of vectors. The lecture is relevant for 

teaching both mathematics and physics. As a demonstration example, a force vector was chosen, which can be 

either fixed, or moving and free. 

Keywords: remote education, interdisciplinary communication, mathematics, physics, vectors. 

 

ɽ.ɸ. ɸʥʜʨʝʝʚʘ, ɹ.ʉ. ʊʸʨʫʰʢʠʥ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʄɽɾɼʀʉʎʀʇʃʀʅɸʈʅʓɽ ʉɺʗɿʀ. ʄɸʊɽʄɸʊʀʂɸ, ʌʀɿʀʂɸ, ʀʅʌʆʈʄɸʊʀʂɸ.  ɺɽʂʊʆʈʓ ʀ ʀʍ 
ʊʀʇʓ. 

 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʦʩʪʘʚʣʝʥʠʶ ʘʥʠʤʠʨʦʚʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʣʝʢʮʠʠ ʦ ʪʠʧʘʭ ʚʝʢʪʦʨʦʚ. ʃʝʢʮʠʷ ʘʢʪʫʘʣʴʥʘ 

ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʢʘʢ ʤʘʪʝʤʘʪʠʢʠ, ʪʘʢ ʠ ʬʠʟʠʢʠ. ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʤ ʧʨʠʤʝʨʦʤ ʙʳʣ ʚʳʙʨʘʥ ʚʝʢʪʦʨ 

ʩʠʣʳ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʟʘʢʨʝʧʣʸʥʥʳʤ, ʪʘʢ ʠ ʩʢʦʣʴʟʷʱʠʤ ʠ ʩʚʦʙʦʜʥʳʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ, ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʚʝʢʪʦʨʳ. 

 
The concept of a vector is used in various fields of science and it goes far beyond mathematics as 

discipline and surrounds us practically everywhere. The concept of a vector is necessary when you have to deal 

with objects that are characterized by magnitude and direction. For example, physical quantities such as force, 

speed, and acceleration have not only a numerical value, but also a direction. The problem of creating a fragment 

of a video lecture about vectors is considered. 

Vectors are a powerful tool for mathematics and physics. The basic laws of physics in particular 

mechanics and electrodynamics are formulated in the language of vectors. It is impossible to underestimate their 

importance in other sciences. Now I would like to pay attention to concepts related to vectors. 

Vectors can be fixed, sliding or free. 

If vectors are fixed, they are considered equal only if their beginnings and ends coincide. If we consider 

the force applied to the end of the spring, the force here is a fixed vector as a point which cannot move (Fig. 1). 

For instance, when moving the suspension point of the spring it does not stretch. 

 
Fig. 1. Fixed vector 
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If the vectors are sliding, they can be moved along the straight line on which they are located. Such two 

vectors are considered equal only in case when after bringing them to a common beginning by shifting along the 

line containing them, it turns out that the ends of these vectors are also coincide. For example, when considering 

the moment of force  M = Fd (where F is the modulus of the force and d is the shoulder), the force is a sliding 

vector. When transferring the point of application of force along the line of action of force, neither the shoulder 

nor the modulus of the force vector will change (Fig. 2.). The work of the force on displacement will not change 

(the scalar product of the force vector on the displacement vectorὃ ὊᴆǒὛᴆ). 

 
Fig. 2. Sliding vector 

 

We will call free vectors such vectors that can be moved arbitrarily in space by parallel transfer, and the 

projections of this vector on any axis do not change. Therefore, we can assume, that the beginning of a free vector 

can be at any point in space (Fig. 3). For the second Newton equation, the force vector ╕ is a free vector ï the 

projections of the vector on any axis do not change during parallel transfer. Newton's equation in the projection 

on this axis is invariable Ὂ άὥ. The work of the force to move is also unchanging. However, the pseudo-

vector of the force moment ὓᴆ relative to a point or axis will change (possibly both in direction and magnitude). 

 
Fig. 3. When transferring a free vector, the moment of force is changed. 

 

To implement the vector movement in the Word text editor [1]-[3], we wrote the macro in VBA: (list.1) 

 
Listing 1. VBA macro source code 
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Fig. 4. Transferring a free vector does not change the projection. 

 

The macro after execution gives the desired result: the vector is moved without changing its module 

(Fig. 4). 

For PowerPoint, the implementation is much easier ï you just need to set the animation parameters 

correctly, and we will get the desired result again (Fig. 5). 

 
Fig. 5. Transferring a free vector to PowerPoint. 

It is more complicated action when performing the task are compared in a separate article. However, it is 

obvious that executing in Word will take much longer than executing in PowerPoint. 

The presented files were compiled by the speaker independently under the supervision of the lecturer 

based on the results of classes on the subject of óInformaticsô and self-education. The video was created by the 

speaker and translator remotely while observing the rules of self-isolation. 

 

References 

1. Obuchenie rabote s Word dlja windows.  URL: https://support.office.com/ru-ru/article/ʆʙʫʯʝʥʠʝ-ʨʘʙʦʪʝ-ʩ-

word-ʜʣʷ-windows-7bcd85e6-2c3d-4c3c-a2a5-5ed8847eae73 (date accessed: 25.04.2020) 

2. Videouroki. Obuchenie rabote s Word dlja windows. URL: https://support.office.com/ru-ru/article/ʆʙʫʯʝʥʠʝ-

ʨʘʙʦʪʝ-ʩ-word-ʜʣʷ-windows-7bcd85e6-2c3d-4c3c-a2a5-5ed8847eae73 (date accessed: 25.04.2020) 

3. Uchimsja rabotat' v Microsoft Word pravil'no. URL: 

https://pikabu.ru/story/uchimsya_rabotat_v_microsoft_word_pravilno_5436528 (date accessed: 25.04.2020) 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʆʙʫʯʝʥʠʝ ʨʘʙʦʪʝ ʩ Word ʜʣʷ windows. URL: https://support.office.com/ru-ru/article/ʆʙʫʯʝʥʠʝ-ʨʘʙʦʪʝ-ʩ-

word-ʜʣʷ-windows-7bcd85e6-2c3d-4c3c-a2a5-5ed8847eae73 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.04.2020) 

2. ɺʠʜʝʦʫʨʦʢʠ. ʆʙʫʯʝʥʠʝ ʨʘʙʦʪʝ ʩ Word ʜʣʷ windows. URL: https://support.office.com/ru-

ru/article/ʆʙʫʯʝʥʠʝ-ʨʘʙʦʪʝ-ʩ-word-ʜʣʷ-windows-7bcd85e6-2c3d-4c3c-a2a5-5ed8847eae73 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

25.04.2020) 

3. ʋʯʠʤʩʷ ʨʘʙʦʪʘʪʴ ʚ Microsoft Word ʧʨʘʚʠʣʴʥʦ. URL: 

https://pikabu.ru/story/uchimsya_rabotat_v_microsoft_word_pravilno_5436528 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.04.2020) 

 

 

 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2020 

130 

ȏȳȲȫȴȸ. ȓȼȵȾȼȼȽȭȹȭȰȯȰȸȳȰ. 

ȟȳȶȹȶȹȮȳɂȰȼȵȳȰ ȸȫȾȵȳ 
 

 
ʋɼʂ 7.03 
 
ʀ.ʆ. ʐʤʠʜʪ, ʊ.ʖ. ʏʫʞʘʥʦʚʘ 
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191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʉʊʀʃʔ ʉɽɺɽʈʅʓʁ ʄʆɼɽʈʅ ʅɸ ʇʈʀʄɽʈɽ ɼʆʍʆɼʅʆɻʆ ɼʆʄɸ ʉɽʄʔʀ ʃʀɼɺɸʃʔ ʅɸ 
ʂɸʄɽʅʅʆʆʉʊʈʆɺʉʂʆʄ ʇʈʆʉʇɽʂʊɽ ɺ ʉɸʅʂʊ-ʇɽʊɽʈɹʋʈɻɽ 
 
É ʀ.ʆ. ʐʤʠʜʪ, ʊ.ʖ. ʏʫʞʘʥʦʚʘ, 2020 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʪʠʣʷ çʩʝʚʝʨʥʳʡ ʤʦʜʝʨʥè ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʅʘ ʧʨʠʤʝʨʝ 

ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʜʝʢʦʨʘʪʠʚʥʦʡ ʦʪʜʝʣʢʠ ʬʘʩʘʜʘ ʠ 

ʠʥʪʝʨʴʝʨʦʚ ʟʜʘʥʠʷ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ ʜʦʭʦʜʥʦʛʦ ʜʦʤʘ. ʀʟʫʯʘʝʪʩʷ ʩʦʮʠʘʣʴʥʘʷ ʨʦʣʴ, 

ʢʦʪʦʨʫʶ ʚʳʧʦʣʥʷʝʪ ʜʘʥʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʜʘʥʠʝ ʚ ʞʠʟʥʠ ʧʝʪʝʨʙʫʨʞʮʝʚ ʩ ʤʦʤʝʥʪʘ ʧʦʩʪʨʦʡʢʠ ʠ ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʚʝʨʥʳʡ ʤʦʜʝʨʥ, ʜʦʭʦʜʥʳʡ ʜʦʤ, ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʦʪʜʝʣʢʘ, ʬʘʩʘʜ, ʠʥʪʝʨʴʝʨ. 

 

I.O. Shmidt, T.Yu. Chuzhanova 
 
Saint Petersburg State University of Industrial Technologies and Design 
191186, Saint Petersburg, Bolshaya Morskaya, 18 
 
THE STYLE NORTHERN MODERN IN THE ARCHITECTURE OF ST. PETERSBURG ON THE 
EXAMPLE OF THE LIDVAL FAMILY HOUSE FAMILY (PR. KAMENNOOSTROVSKY) 

 
The article is devoted to the study of the Northern Art Nouveau style in the architecture of St. Petersburg. On the 

example of the Lidval family apartment building, the basic elements of decorative decoration of the facade and 

interiors of the building are considered. The art image of the apartment building is analyzed. The social role that 

this historical building plays in the life of Petersburgers from the moment of construction to the present is studied. 

Keywords: Northern Art Nouveau, architecture, artistic decoration, facade, interior, apartment building.  

 

ʉʪʠʣʴ ʩʝʚʝʨʥʳʡ ʤʦʜʝʨʥ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚ ʢʦʥʮʝ XIX  ʚʝʢʘ 

ï ʥʘʯʘʣʝ XX ʚʝʢʘ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʠʥʪʝʨʝʩ ʨʫʩʩʢʠʭ ʘʨʭʠʪʝʢʪʦʨʦʚ ʢ ʨʘʙʦʪʘʤ ʬʠʥʩʢʠʭ ʠ ʩʢʘʥʜʠʥʘʚʩʢʠʭ 

ʤʘʩʪʝʨʦʚ. ʆʙʨʘʱʝʥʠʝ ʢ ʢʫʣʴʪʫʨʝ ʉʝʚʝʨʘ, ʩʢʘʥʜʠʥʘʚʩʢʦʤʫ ʟʦʜʯʝʩʪʚʫ, ʥʘʨʦʜʥʦʤʫ ʪʚʦʨʯʝʩʪʚʫ ʠ ʬʦʣʴʢʣʦʨʫ, 

ʚʜʦʭʥʦʚʠʣʦ ʨʫʩʩʢʠʭ ʘʨʭʠʪʝʢʪʦʨʦʚ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʛʘʨʤʦʥʠʯʥʦʡ ʩʨʝʜʳ. ʀʟʚʝʩʪʥʳʤʠ ʘʨʭʠʪʝʢʪʦʨʘʤʠ, 

ʨʘʙʦʪʘʶʱʠʤ ʚ ʩʪʠʣʝ çʩʝʚʝʨʥʳʡ ʤʦʜʝʨʥè ʚ ʈʦʩʩʠʠ, ̫ ʚʣʷʶʪʩʷ ɸ. ʌ. ɹʫʙʳʨʴ, ʅ. ɺ. ɺʘʩʠʣʴʝʚ, ʌ. ʀ. ʃʠʜʚʘʣʴ, 

ʈ. ʄʝʣʴʮʝʨ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʚ ʩʪʠʣʝ çʩʝʚʝʨʥʳʡ ʤʦʜʝʨʥè ʦʪʣʠʯʘʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴʶ, ʥʦ ʠ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʦʡ. ɺ ʢʘʞʜʦʤ ʟʜʘʥʠʠ ʢʨʦʝʪʩʷ 

ʧʦʚʝʩʪʚʦʚʘʥʠʝ, ʨʘʩʢʨʳʚʘʶʱʝʝʩʷ ʯʝʨʝʟ ʦʪʜʝʣʴʥʳʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʩʧʣʝʪʘʶʱʠʝʩʷ ʚ ʮʝʣʴʥʫʶ 

ʢʦʤʧʦʟʠʮʠʶ ʠ ʩʶʞʝʪ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʦʩʦʙʥʷʢʦʚ ʠ ʜʦʭʦʜʥʳʭ ʜʦʤʦʚ ʚ ʩʪʠʣʝ 

çʩʝʚʝʨʥʳʡ ʤʦʜʝʨʥè ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʇʝʪʨʦʛʨʘʜʩʢʠʡ ʩʪʦʨʦʥʝ. ʅʘʛʣʷʜʥʦʝ ʠʟʫʯʝʥʠʝ ʜʝʢʦʨʘʪʠʚʥʦʡ ʦʪʜʝʣʢʠ 

ʬʘʩʘʜʦʚ ʜʦʭʦʜʥʳʭ ʜʦʤʦʚ ʧʦʟʚʦʣʷʝʪ: 

 x ʧʦʥʷʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʪʠʣʷ çʩʝʚʝʨʥʳʡ ʤʦʜʝʨʥè; 

 x ʚʳʷʚʠʪʴ ʦʙʱʠʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʦʨʥʘʤʝʥʪʘʣʴʥʳʝ ʤʦʪʠʚʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʩʪʠʣʶ 

çʩʝʚʝʨʥʳʡ ʤʦʜʝʨʥè ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʐʚʝʮʠʠ, ʌʠʥʣʷʥʜʠʠ, ʕʩʪʦʥʠʠ. 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʩʝʚʝʨʥʦʛʦ ʤʦʜʝʨʥʘ ʠʤʝʶʪ ʩʚʦʠ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ï 

ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʟʜʘʥʠʷ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ, ʩʪʨʦʛʦʩʪʴ ʠ ʤʦʥʫʤʝʥʪʘʣʴʥʦʩʪʴ ʦʪʜʝʣʢʠ ʬʘʩʘʜʦʚ: 

 x ʛʨʫʙʘʷ ʦʙʣʠʮʦʚʢʘ ʬʘʩʘʜʦʚ ʠʟ ʩʝʨʦʛʦ ʢʘʨʝʣʴʩʢʦʛʦ ʛʨʘʥʠʪʘ ʩ ʮʝʣʴʶ ʧʝʨʝʜʘʪʴ ʩʫʨʦʚʳʝ ʯʝʨʪʳ 

ʩʝʚʝʨʥʦʡ ʧʨʠʨʦʜʳ; 
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 x ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʮʝʤʝʥʪʥʦʡ ʰʪʫʢʘʪʫʨʢʦʡ; 

 x ʩʪʠʣʠʟʦʚʘʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʠ ʟʦʦʤʦʨʬʥʳʝ ʵʣʝʤʝʥʪʳ ʩʝʚʝʨʥʦʡ ʧʨʠʨʦʜʳ ʚ ʜʝʢʦʨʝ ʬʘʩʘʜʘ; 

 x ʩʶʞʝʪʳ ʩʢʘʥʜʠʥʘʚʩʢʦʛʦ ʵʧʦʩʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ ʦʙ 

ʘʨʭʠʪʝʢʪʫʨʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ ʩʪʠʣʝ ʩʝʚʝʨʥʳʡ ʤʦʜʝʨʥ ʠ ʝʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ, 

ʩʣʦʞʠʚʰʠʭʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʨʘʥ ɹʘʣʪʠʢʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʨʘʩʢʨʳʪʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʘ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʪʠʣʝ ʩʝʚʝʨʥʳʡ 

ʤʦʜʝʨʥ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʣʠʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ ʮʝʣʦʤ. ʅʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ 

ʷʚʣʷʝʪʩʷ ɼʦʭʦʜʥʳʡ ʜʦʤ ʩʝʤʴʠ ʃʠʜʚʘʣʴ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʂʘʤʝʥʥʦʩʪʨʦʚʩʢʦʤ ʧʨʦʩʧʝʢʪʝ, 1-3. ɼʦʤ ʙʳʣ 

ʚʳʧʦʣʥʝʥ ʧʦ ʟʘʢʘʟʫ ʤʘʪʝʨʠ ʘʨʭʠʪʝʢʪʦʨʘ ʀʜʳ ɹʘʣʪʘʟʘʨʦʚʥʳ ʃʠʜʚʘʣʴ. 

ʀʜʘ-ɸʤʘʣʠʷ ʃʠʜʚʘʣʴ ï h ʚʝʜʩʢʘʷ ʧʦʜʜʘʥʥʘʷ. ɽʝ ʤʫʞ ï ʧʨʠʜʚʦʨʥʳʡ ʧʦʨʪʥʦʡ, ʦʩʥʦʚʘʪʝʣʴ ʪʦʨʛʦʚʦʛʦ 

ʜʦʤʘ çʀ. ʇ. ʃʠʜʚʘʣʴ ʠ ʩʳʥʦʚʴʷè. ɺ 1899 ʛʦʜʫ ʧʦ ʟʘʢʘʟʫ ʀʜʳ ɹʘʣʪʘʟʘʨʦʚʥʳ ʥʘʯʘʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ. ɿʘʩʪʨʦʡʢʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʘ ʜʦʚʝʨʝʥʘ ʦʜʥʦʤʫ ʠʟ ʝʝ ʩʳʥʦʚʝʡ ï ʌ. ʀ. ʃʠʜʚʘʣʴ [1, 

ʩ. 213] 

ʌʝʜʦʨ ʀʚʘʥʦʚʠʯ ʃʠʜʚʘʣʴ ï ʨʫʩʩʢʦ-ʰʚʝʜʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ. ʆʢʦʥʯʠʣ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʰʢʦʣʫ ʧʨʠ 

ɸʢʘʜʝʤʠʠ ʭʫʜʦʞʝʩʪʚ. ɺ ʇʝʪʝʨʙʫʨʛʝ ʧʦ ʧʨʦʝʢʪʘʤ ʘʨʭʠʪʝʢʪʦʨʘ ʧʦʩʪʨʦʝʥʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʩʦʦʨʫʞʝʥʠʡ, 

ʦʩʪʘʚʠʚʰʠʭ ʟʘʤʝʪʥʳʡ ʩʣʝʜ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʦʙʣʠʢʝ ʛʦʨʦʜʘ ʚ ʮʝʣʦʤ. ɺ ʧʦʩʪʨʦʡʢʘʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ 

ʧʨʦʝʢʪʫ ʌ. ʀ. ʃʠʜʚʘʣʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʘʨʭʠʪʝʢʪʫʨʳ ʩʪʨʘʥ 

ɹʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʚʥʝʜʨʝʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʘʨʭʠʪʝʢʪʫʨʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʱʝʥʠʷ ʘʨʭʠʪʝʢʪʦʨʘ ʩ ʢʦʣʣʝʛʘʤʠ ʩʦʩʝʜʥʠʭ ʩʝʚʝʨʥʳʭ ʩʪʨʘʥ. ʉʨʝʜʠ ʥʠʭ ʕ. 

ʉʘʘʨʠʥʝʥ, ɸ. ʃʠʥʜʛʨʝʥ ʠ ɻ. ɻʝʟʝʣʣʠʫʩ. ʀʟʙʝʛʘʷ ʪʦʯʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ, ʌ. ʀ. ʃʠʜʚʘʣʴ ʩʪʨʝʤʠʣʩʷ ʩʦʟʜʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʡ ʧʦʯʝʨʢ ʠ ʩʦʭʨʘʥʠʪʴ ʧʨʠ ʵʪʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʩʘʤʦʙʳʪʥʦʩʪʴ. ʉʦʟʜʘʚʘʷ ʧʨʦʝʢʪʳ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʌ. ʀ. ʃʠʜʚʘʣʴ ʩʪʨʝʤʠʣʩʷ ʥʝ ʪʦʣʴʢʦ ʨʝʰʠʪʴ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ, ʥʦ ʠ 

ʥʘʜʝʣʠʪʴ ʟʜʘʥʠʷ ʦʙʨʘʟʥʳʤ ʩʤʳʩʣʦʤ [2, ʩ. 416]. 

ɼʦʭʦʜʥʳʡ ʜʦʤ ʩʝʤʴʠ ʃʠʜʚʘʣʴ (ʛʦʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: 1899 - 1904 ʛʛ.). ʊʚʦʨʯʝʩʢʠʡ ʧʫʪʴ ʌ. ʀ. 

ʃʠʜʚʘʣʷ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʝʛʦ ʢʘʢ ʘʨʭʠʪʝʢʪʦʨʘ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʤʘ-ʘʥʩʘʤʙʣʷ. ɼʦʚʝʨʠʚ ʩʳʥʫ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ ʀʜʘ ɹʘʣʪʘʟʘʨʦʚʥʘ ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʘʨʭʠʪʝʢʪʦʨʫ ʧʨʦʷʚʠʪʴ ʩʝʙʷ. ʕʪʦ ʙʳʣ 

ʧʝʨʚʳʡ ʢʨʫʧʥʳʡ ʧʨʦʝʢʪ ï ʜʝʙʶʪ ʌ. ʀ. ʃʠʜʚʘʣʷ, ʢʦʪʦʨʳʡ ʧʨʠʥʝʩ ʝʤʫ ʟʘʩʣʫʞʝʥʥʫʶ ʠʟʚʝʩʪʥʦʩʪʴ. ɿʜʘʥʠʝ 

ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ ʧʦʣʫʯʠʣʦ ʧʨʝʤʠʶ ʥʘ ʇʝʨʚʦʤ ʛʦʨʦʜʩʢʦʤ ʢʦʥʢʫʨʩʝ çʣʫʯʰʠʭ ʬʘʩʘʜʦʚè ʚ 

1907 ʛʦʜʫ [1, ʩ. 233]. ɺʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʧʨʦʝʢʪʳ ʘʨʭʠʪʝʢʪʦʨʘ ʙʳʣʠ ʤʝʥʝʝ ʤʘʩʰʪʘʙʥr , ʯʝʤ ɼʦʭʦʜʥʳʡ ʜʦʤ 

ʩʝʤʴʠ ʃʠʜʚʘʣʴ ʥʘ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʦʤ ʧʨʦʩʧʝʢʪʝ, 1-3. ɺ ʩʪʝʥʘʭ ʩʝʤʝʡʥʦʛʦ ʦʩʦʙʥʷʢʘ ʧʦʷʚʠʣʦʩʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ - ʧʦʩʣʝʜʫʶʱʠʭ ʰʝʜʝʚʨʦʚ ʘʨʭʠʪʝʢʪʦʨʘ ʌ. ʀ. ʃʠʜʚʘʣʷ.  

ɺʣʘʜʝʣʠʮʝʡ ʜʦʤʘ ʷʚʣʷʣʘʩʴ ʤʘʪʴ ʘʨʭʠʪʝʢʪʦʨʘ ï ʀʜʘ ɹʘʣʪʘʟʘʨʦʚʥʘ. ʆʥʘ ʧʨʦʞʠʚʘʣʘ ʚ ʢʚʘʨʪʠʨʝ ˉ18 

ʩʝʚʝʨʥʦʛʦ ʪʨʝʭʵʪʘʞʥʦʛʦ ʢʨʳʣʘ ʜʦ ʩʚʦʝʡ ʢʦʥʯʠʥʳ ʚ 1915 ʛʦʜʫ. ʆʜʠʥ ʠʟ ʝʝ ʩʳʥʦʚʝʡ, ʕʜʫʘʨʜ ʃʠʜʚʘʣʴ, 

ʧʨʦʞʠʚʘʣ ʚ ʢʚʘʨʪʠʨʝ ˉ21, ʘ ʌ. ʀ. ʃʠʜʚʘʣʴ ʚ ʢʚʘʨʪʠʨʝ ˉ23. ʇʦ ʩʦʩʝʜʩʪʚʫ ʥʘʭʦʜʠʣʘʩʴ ʪʚʦʨʯʝʩʢʘʷ 

ʤʘʩʪʝʨʩʢʘʷ ʘʨʭʠʪʝʢʪʦʨʘ. ɸ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʜʦʤʘ ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʥʦʝ ʙʶʨʦ ʌ. ʀ. 

ʃʠʜʚʘʣʷ ʜʦ 1918 [1, ʩ. 213]. 

ɺʦʟʚʝʜʝʥʠʝ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʥʝʦʨʜʠʥʘʨʥʦʡ ʬʦʨʤʳ ʚ ʥʘʯʘʣʝ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʦʛʦ ʧʨʦʩʧʝʢʪʘ 

ʩʪʘʣʦ ʜʣʷ ʌ. ʀ. ʃʠʜʚʘʣʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʪʨʦʠʪʴ ʜʦʤ ʢʘʢ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʘʥʩʘʤʙʣʴ (ʨʠʩ. 1). 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʯʘʣʦʩʴ ʩ ʄʘʣʦʡ ʇʦʩʘʜʩʢʦʡ ʫʣʠʮʳ, 5. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʚʦʜʠʣʘʩʴ ʥʦʚʘʷ ʯʘʩʪʴ ʟʜʘʥʠʷ ʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʪʚʦʨʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʫʩʧʝʭʠ ʟʦʜʯʝʛʦ [1, ʩ. 213]. 

 

  
ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʦʨ ʌ. ʀ. ʃʠʜʚʘʣʴ. ɼʦʭʦʜʥʳʡ ʜʦʤ 

ʩʝʤʴʠ ʃʠʜʚʘʣʴ, ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʠʡ ʧʨ., 1-3. ɻʦʜʳ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ: 1899 ï 1904 ʛʛ. 

ʈʠʩ. 2. ʇʣʘʥʠʨʦʚʢʘ ʜʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ 

ʥʘ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʦʤ ʧʨ.,1-3 

ʂʦʤʧʦʟʠʮʠʷ ʟʜʘʥʠʷ ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ: 

 x ʘʥʩʘʤʙʣʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʟʜʘʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʙʫʢʚʦʡ çʇè; 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2020 

132 

 x ʨʘʟʥʘʷ ʚʳʩʦʪʘ ʟʜʘʥʠʡ ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ ʜʠʥʘʤʠʢʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʤʘʩʩ (ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʨʧʫʩ 

ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʢʨʳʣʘ); 

 x ʩʦʦʨʫʞʝʥʠʝ ʥʦʩʠʪ ʪʨʝʭʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ;  

 x ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ - ʢʘʨʢʘʩʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʨʷʜʫ ʩ ʘʨʦʯʥʦ-

ʩʚʦʜʯʘʪʳʤʠ. 

ɼʚʦʨ-ʢʫʨʜʦʥʝʨ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ 

(ʨʠʩ. 2). ʇʘʨʘʜʥʳʡ ʜʚʦʨ ʨʘʩʢʨʳʪʳʡ ʢ ʤʘʛʠʩʪʨʘʣʠ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʛʣʫʙʠʥʫ ʢʦʤʧʦʟʠʮʠʠ ʘʥʩʘʤʙʣʷ. ɸ ʪʘʢʞʝ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʣʘʚʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ ʫʣʠʯʥʦʛʦ ʠ ʜʚʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʌ. ʀ. ʃʠʜʚʘʣʴ ʙʳʣ ʧʝʨʚʳʤ 

ʘʨʭʠʪʝʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣ ʜʚʦʨ-ʢʫʨʜʦʥʝʨ ʚ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʚ ʩʪʠʣʝ çʩʝʚʝʨʥʳʡ 

ʤʦʜʝʨʥè [2, ʩ. 416]. 

ɺʦʟʚʝʜʝʥʠʝ ʜʦʤʘ ʥʘʯʘʣʦʩʴ ʩ ʢʦʨʧʫʩʘ ʧʦ ʄʘʣʦʡ ʇʦʩʘʜʩʢʦʡ ʫʣʠʮʝ ʚ 1899 ʛʦʜʫ ʠ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ 

1900 ʛʦʜʘ. ʌʘʩʘʜ ʟʜʘʥʠʷ ʩʢʨʦʤʥʳʡ, ʧʦʯʪʠ ʥʝ ʚʳʨʘʟʠʪʝʣʴʥʳʡ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʢʦʤʧʦʟʠʮʠʠ ʬʘʩʘʜʘ ʟʜʘʥʠʷ 

ʠʛʨʘʝʪ ʵʨʢʝʨ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ ʜʠʥʘʤʠʢʠ, ʧʨʝʦʜʦʣʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ.  

ɺ ʧʝʨʠʦʜ ʩ 1901 ʧʦ 1902 ʛʦʜʳ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʟʜʘʥʠʝ, ʙʣʠʞʘʡʰʝʝ ʢ ʄʘʣʦʡ ʇʦʩʘʜʩʢʦʡ ʫʣʠʮʝ. 

ɿʜʘʥʠʝ ʠʤʝʝʪ 5 ʵʪʘʞʝʡ ʠ ʚ ʦʩʥʦʚʥʦʤ ʧʷʪʠʢʦʤʥʘʪʥʳʝ ʢʚʘʨʪʠʨʳ. ʉʦʭʨʘʥʷʝʪʩʷ ʜʠʥʘʤʠʢʘ ʠ ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ 

ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʴ ʣʠʮʝʚʦʛʦ ʬʘʩʘʜʘ ʪʨʝʭ ʵʨʢʝʨʦʚ, ʧʦʜʯʝʨʢʥʫʪʳʭ ʤʘʩʩʠʚʥʳʤʠ ʚʝʨʪʠʢʘʣʷʤʠ.  

ʉʣʝʜʫʶʱʠʤ ʙʳʣʦ ʚʦʟʚʝʜʝʥʦ ʩʝʚʝʨʥʦʝ ʢʨʳʣʦ ï ʩ 1902 ʧʦ 1903 ʛʦʜʳ. ʂʦʨʧʫʩ ʠʤʝʝʪ ʪʨʠ ʵʪʘʞʘ. 

ɻʣʘʚʥʳʡ ʬʘʩʘʜ ʚʳʭʦʜʠʪ ʥʘ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʠʡ ʧʨʦʩʧʝʢʪ. ɼʝʢʦʨ ʬʘʩʘʜʘ ʫʩʣʦʞʥʷʝʪʩʷ.  

ʂʨʘʡʥʠʤ ʵʪʘʧʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʩʘʤʙʣʷ ʥʘ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʦʤ ʧʨʦʩʧʝʢʪʝ ʷʚʣʷʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʯʝʪʳʨʝʭʵʪʘʞʥʦʛʦ ʢʨʳʣʘ ʠ ʦʬʦʨʤʣʝʥʠʝ ʜʚʦʨʘ-ʢʫʨʜʦʥʝʨʘ ʩ 1903 ʧʦ 1904 ʛʦʜʳ. ʂʨʳʣʦ ʩʦʩʪʦʠʪ 

ʠʟ ʢʚʘʨʪʠʨ, ʠʤʝʶʱʠʭ ʥʝ ʤʝʥʝʝ 10 ʢʦʤʥʘʪ. ʉʦʭʨʘʥʷʝʪʩʷ ʤʦʥʫʤʝʥʪʘʣʴʥʦʩʪʴ ʬʦʨʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʩʠʣʠʚʘʝʪʩʷ 

ʜʠʥʘʤʠʯʥʦʩʪʴ ʠ ʨʠʪʤʠʯʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʠ ʟʜʘʥʠʷ ʠ ʜʝʢʦʨʘ ʬʘʩʘʜʦʚ. ɿʜʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʟʠʪʝʣʴʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʢʦʨʧʫʩʦʚ ʘʥʩʘʤʙʣʷ. ʆʢʦʥʯʘʪʝʣʴʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʘʚʪʦʨʩʢʠʡ ʧʦʯʝʨʢ 

ʌ. ʀ. ʃʠʜʚʘʣʷ [1, ʩ. 224].  

ɼʝʢʦʨʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʬʘʩʘʜʘ ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ: 

 x ʜʝʢʦʨ ʬʘʩʘʜʘ ʘʩʠʤʤʝʪʨʠʯʝʥ;  

 x ʜʠʥʘʤʠʯʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ; 

 x ʩʪʝʥʳ ʦʙʣʠʮʦʚʘʥʳ ʢʘʤʝʥʥʳʤʠ ʙʣʦʢʘʤʠ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ: ʛʨʘʥʠʪʦʤ, ʛʦʨʰʝʯʥʳʤ ʢʘʤʥʝʤ ʨʘʟʥʳʭ 
ʬʘʢʪʫʨ (ʩʢʘʣʴʥʳʭ, ʛʣʘʜʢʠʭ ʠ ʨʝʣʴʝʬʥʳʭ), ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʦʡ ʠ ʰʪʫʢʘʪʫʨʢʦʡ (ʨʠʩ. 3). ɸʚʪʦʨʩʢʠʤ 

ʤʝʪʦʜʦʤ ʥʘʥʝʩʝʥʠʷ ʰʪʫʢʘʪʫʨʢʠ ʌ. ʀ. ʃʠʜʚʘʣʝʤ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤ çʚʥʘʙʨʳʟʛè [1, ʩ. 228]; 

 x ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʨʝʰʝʪʢʠ, ʦʛʨʘʞʜʘʶʱʠʝ ʜʚʦʨ-ʢʫʨʜʦʥʝʨ, ʠ ʙʘʣʢʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦ ʦʙʨʘʙʦʪʘʥʳ; 

 x ʘʨʢʠ ʧʦ ʜʚʫʤ ʩʪʦʨʦʥʘʤ ʩʢʚʝʨʘ ʚʠʟʫʘʣʴʥʦ ʦʙʣʝʛʯʘʶʪ ʩʦʦʨʫʞʝʥʠʝ; 

 x ʚʳʩʪʫʧʘʶʱʠʝ ʥʘ ʧʣʦʩʢʦʩʪʠ ʬʘʩʘʜʘ ʬʣʠʛʝʣʷ, ʬʦʥʘʨʠ ʠ ʙʘʰʥʠ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʩʦʟʜʘʶʪ 

ʘʩʩʦʮʠʘʮʠʶ ʩ ʟʘʤʢʦʤ [2, ʩ. 417]; 

 x ʩʣʦʞʥʳʡ ʢʦʥʪʫʨ, ʛʨʘʥʝʥʳʝ ʚʳʩʪʫʧʳ ʠ ʪʦʯʥʘʷ ʜʝʪʘʣʠʨʦʚʢʘ ʫʩʠʣʠʚʘʶʪ ʞʠʚʦʧʠʩʥʳʡ ʵʬʬʝʢʪ ʠ 

ʦʙʦʛʘʱʘʶʪ ʟʜʘʥʠʝ [1, ʩ. 227]. 

 

 
ʈʠʩ. 3. ɼʝʢʦʨʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʬʘʩʘʜʘ ʜʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ, ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʠʡ ʧʨ., 1-3 

 

 

ʂʦʣʦʨʠʩʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʜʘʥʠʷ ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ: 

 x ʦʩʥʦʚʥʦʡ ʮʚʝʪ ʟʜʘʥʠʷ ï ʧʝʧʝʣʴʥʦ-ʩʝʨʳʡ ʢʘʤʝʥʴ; 

 x ʚʝʨʭʥʠʝ ʵʪʘʞʠ ï ʤʘʪʦʚʦ-ʙʫʨʳʝ ʪʦʥʘ; 

 x ʧʦʣʫʪʦʥʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʷʨʢʦʡ ʠʥʢʨʫʩʪʘʮʠʝʡ (ʩʠʥʠʝ, ʟʝʣʝʥʳʝ ʮʚʝʪʘ); 

ʍʫʜʦʞʝʩʪʚʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʜʝʢʦʨʘ ʬʘʩʘʜʘ ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ: 

 x ʦʙʨʘʟʳ çʜʝʢʘʜʝʥʪʩʢʦʡè ʧʦʵʟʠʠ; 

 x ʢʘʨʪʫʰ ç1902è - ʛʦʜ ʚʦʟʚʝʜʝʥʠʷ ʚʪʦʨʦʛʦ ʢʦʨʧʫʩʘ ʘʥʩʘʤʙʣʷ; 
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 x ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ï ʰʝʩʪʠʫʛʦʣʴʥʳʝ ʦʢʥʘ ʩʦ ʩʢʦʰʝʥʥʳʤ ʚʝʨʭʦʤ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʧʦʩʪʨʦʡʢʘʤ ʌ. ʀ. 

ʃʠʜʚʘʣʷ; 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʪʠʚʳ: ʚʦʣʥʫʶʱʠʝʩʷ ʧʣʘʚʥʳʝ ʰʠʨʦʢʠʝ ʣʠʥʠʠ. ɿʦʦʤʦʨʬʥʳʝ ʤʦʪʠʚʳ: 

 x ʩʪʠʣʠʟʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʣʝʩʥʳʭ ʟʚʝʨʝʡ ʠ ʧʪʠʮ (ʩʦʚʳ, ʨʳʩʠ) ʠ ʨʳʙ (ʜʝʣʴʬʠʥʳ) (ʨʠʩ. 4); 

 x ʬʠʣʠʥ, ʨʘʩʧʨʘʚʠʚ ʢʨʳʣʴʷ, ʚʝʥʯʘʝʪ ʬʘʩʘʜ ʢʦʨʧʫʩʘ, ʙʣʠʞʘʡʰʝʛʦ ʢ ʄʘʣʦʡ ʇʦʩʘʜʩʢʦʡ ʫʣʠʮʝ;  

 x ʙʘʣʢʦʥʥʳʝ ʦʛʨʘʞʜʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʨʧʫʩʘ ʚʳʧʦʣʥʝʥʳ ʚ ʬʦʨʤʝ ʧʘʫʪʠʥʳ ʩ ʧʘʫʢʦʤ (ʨʠʩ. 5). 

 

  

ʈʠʩ. 4. ɿʦʦʤʦʨʬʥʳʝ ʤʦʪʠʚʳ ï ʠʟʦʙʨʘʞʝʥʠʝ ʨʳʩʠ ʠ ʨʳʙʳ ʚ ʜʝʢʦʨʝ 

ʬʘʩʘʜʘ ʜʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ ʥʘ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʦʤ ʧʨ., 

1-3 

ʈʠʩ. 5. ʈʝʰʝʪʢʘ ʙʘʣʢʦʥʘ 

ʜʝʢʦʨʠʨʦʚʘʥʘ ʚ ʬʦʨʤʝ ʧʘʫʪʠʥʳ ʩ 

ʧʘʫʢʦʤ. ʎʝʥʪʨʘʣʴʥʳʡ ʢʦʨʧʫʩ 

ʜʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ 

ʥʘ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʦʤ ʧʨ., 1-3 

 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʤʦʪʠʚʳ: ʛʨʠʙʳ ʠ ʣʠʩʪʴʷ ʧʘʧʦʨʦʪʥʠʢʘ (ʨʠʩ. 6); ʪʶʣʴʧʘʥʳ, ʣʝʩʥʳʝ ʷʛʦʜʳ; 

ʩʪʠʣʠʟʦʚʘʥʥʳʝ ʮʚʝʪʳ ʚ ʘʙʩʪʨʘʢʪʥʳʡ ʫʟʦʨ ʤʝʞʜʫ ʦʢʥʘʤʠ. ɸʥʪʨʦʧʦʤʦʨʬʥʳʝ ʤʦʪʠʚʳ: ʶʥʦʰʘ ʥʘ ʬʦʥʝ 

ʚʦʩʭʦʜʷʱʝʛʦ ʩʦʣʥʮʘ (ʨʠʩ. 7) ʧʦʭʦʞʠʡ ʥʘ ɿʠʛʬʨʠʜʘ [2, ʩ. 418]. 

 

 
ʈʠʩ. 6. ɻʨʠʙʳ ʠ ʣʠʩʪʴʷ ʧʘʧʦʨʦʪʥʠʢʘ ʚ ʜʝʢʦʨʝ ʬʘʩʘʜʘ ʜʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ,  

ʥʘ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʦʤ ʧʨ., 1-3 

 

 
ʈʠʩ. 7. ʖʥʦʰʘ ʥʘ ʬʦʥʝ ʚʦʩʭʦʜʷʱʝʛʦ ʩʦʣʥʮʘ ʚ ʜʝʢʦʨʝ ʬʘʩʘʜʘ ʜʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ 

ʥʘ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʦʤ ʧʨ., 1-3 

 

ɸʨʭʠʪʝʢʪʦʨ ʠ ʭʫʜʦʞʥʠʢ ɽ.ɽ. ɹʘʫʤʛʘʨʪʝʥ, ʢʦʣʣʝʛʘ ʌ. ʀ. ʃʠʜʚʘʜʷ, ʧʠʩʘʣ: çʃʫʯʰʠʡ ʮʚʝʪ ï 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʮʚʝʪ ʢʘʤʥʷè. ɼʘʥʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʧʝʨʝʜʘʝʪ ʢʦʥʮʝʧʮʠʶ ʜʦʤʘ-ʘʥʩʘʤʙʣʷ ʥʘ 

ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʦʤ ʧʨʦʩʧʝʢʪʝ, 1-3. ʆʪʪʝʥʷʝʪ ʩʝʚʝʨʥʳʡ ʢʦʣʦʨʠʪ ʜʦʤʘ, ʩʪʨʦʛʫʶ ʵʣʝʛʘʥʪʥʦʩʪʴ ʠ ʛʣʘʚʥʫʶ 

ʠʜʝʶ ʜʝʢʦʨʘ ʬʘʩʘʜʘ [1, ʩ. 228]. 

ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ ʬʦʨʤʠʨʫʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʠ ʧʨʠʤʝʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʢʘʤʥʷ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʥʝʪ ʧʦʚʪʦʨʷʶʱʠʭʩʷ 

ʬʦʨʤ. ɸ ʩʚʦʙʦʜʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʘʥʩʘʤʙʣʷ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʩʘʤʦʨʘʟʚʠʚʘʶʱʠʤʩʷ ʦʨʛʘʥʠʟʤʦʤ [1, ʩ. 228]. 

ʀʥʪʝʨʴʝʨʳ ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ: 

 x ʜʝʨʝʚʷʥʥʳʝ ʩʪʝʥʳ ʠ ʧʦʪʦʣʢʠ, ʚ ʦʩʥʦʚʥʦʤ ʜʫʙ, ʙʝʨʝʟʘ [2, ʩ. 418];  

 x ʜʝʨʝʚʷʥʥʳʝ ʜʚʝʨʥʳʝ ʧʨʦʝʤʳ ʚ ʧʘʨʘʜʥʳʭ (ʨʠʩ. 8); 

 x ʧʦʣ ʤʦʟʘʠʯʥʳʡ (ʨʠʩ. 8); 
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 x ʬʘʷʥʩʦʚʳʝ ʫʤʳʚʘʣʴʥʠʢʠ ʚ ʚʘʥʥʳʭ ʢʦʤʥʘʪʘʭ; 

 x ʤʘʡʦʣʠʢʦʚʳʡ ʧʝʯʠ ʚ ʢʚʘʨʪʠʨʘʭ. 

 

 
ʈʠʩ. 8. ʇʨʘʚʘʷ ʧʘʨʘʜʥʘʷ ʜʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ ʥʘ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʦʤ ʧʨ., 1-3. 

ɺʠʪʨʘʞʥʦʝ ʦʢʥʦ 3-ʛʦ ̫ʨʫʩʘ [3] 

 

ɼʦʭʦʜʥʳʡ ʜʦʤ ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʠ. ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʚ ʜʦʤʝ ʧʦ ʘʜʨʝʩʫ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʠʡ ʧʨʦʩʧʝʢʪ, 

1-3 ʥʘʭʦʜʠʣʘʩʴ ʪʨʫʜʦʚʘʷ ʰʢʦʣʘ ʠ ʤʫʟʳʢʘʣʴʥʳʡ ʦʪʜʝʣ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʚ ʜʦʤʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʞʠʣʳʝ ʢʚʘʨʪʠʨʳ: ʯʝʪʳʨʸʭʢʦʤʥʘʪʥʘʷ ʢʚʘʨʪʠʨʘ (150 

ʤ2), ʰʝʩʪʠʢʦʤʥʘʪʥʘʷ ʢʚʘʨʪʠʨʘ (180 ʤ2), ʚʦʩʴʤʠʢʦʤʥʘʪʥʘʷ ʢʚʘʨʪʠʨʘ (203ʤ2) (ʨʠʩ. 10). ʂʚʘʨʪʠʨʳ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʝʨʝʧʣʘʥʠʨʦʚʢʝ. ʅʘ ʜʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʬʘʩʘʜʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʦʭʨʘʥʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʪʘʢ ʢʘʢ ɼʦʭʦʜʥʳʡ ʜʦʤ ʩʝʤʴʠ ʃʠʜʚʘʣʴ ʩʯʠʪʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʧʘʤʷʪʥʠʢʦʤ.  

ɹʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʡ ʬʦʥʜ çɺʝʪʝʨʘʥè. ɺ XXI  ʚʝʢʝ ɼʦʭʦʜʥʳʡ ʜʦʤ ʥʘ ʂʘʤʝʥʥʦʦʩʪʨʦʚʩʢʦʤ 

ʧʨʦʩʧʝʢʪʝ, 1-3 ʠʤʝʝʪ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʛʨʘʞʜʘʥ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɺ ʣʝʚʦʤ ʢʨʳʣʝ ʨʘʩʧʦʣʦʞʝʥ 

ɼʝʪʩʢʠʡ ʩʘʜ ˉ8 ʇʝʪʨʦʛʨʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɹʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʡ ʬʦʥʜ çɺʝʪʝʨʘʥè ʩʦʟʜʘʥ ʚ 

ʮʝʣʷʭ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʝʪʝʨʘʥʦʚ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ. ɸʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ˉ1 - ʉʣʫʞʙʘ ʩʧʘʩʝʥʠʷ. ɹʘʣʪʠʡʩʢʠʡ ʪʨʝʪʝʡʩʢʠʡ ʩʫʜ.  ʉʚʦʙʦʜʥʳʝ ʧʦʤʝʱʝʥʠʷ ʩʜʘʶʪʩʷ ʧʦʜ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʫʞʜʳ ʜʣʷ ʘʜʚʦʢʘʪʩʢʠʭ ʢʦʥʪʦʨ [3].  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ɼʦʭʦʜʥʦʛʦ ʜʦʤʘ ʩʝʤʴʠ ʃʠʜʚʘʣʴ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʠʣʷ çʩʝʚʝʨʥʳʡ ʤʦʜʝʨʥè ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 

ɿʘʩʣʫʛʘ ʌʝʜʦʨʘ ʀʚʘʥʦʚʠʯʘ ʃʠʜʚʘʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʚ ʧʨʘʚʠʣʴʥʦʤ ʨʝʰʝʥʠʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʟʘʜʘʯ, ʘ ʚ ʥʦʚʠʟʥʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʜʝʡ. ʆʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ ʧʘʨʘʜʥʦʛʦ ʜʚʦʨʘ-ʢʫʨʜʦʥʝʨʘ, 

ʩʦʝʜʠʥʷʶʱʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʦʡ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʘʩʪʝʨʩʪʚʘ 

ʘʨʭʠʪʝʢʪʦʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʨʠʩʦʚʢʦʡ ʵʣʝʤʝʥʪʦʚ ʜʝʢʦʨʘ ʬʘʩʘʜʘ, ʫʪʦʥʯʝʥʥʦʡ ʧʣʘʩʪʠʢʦʡ ʠ 

ʩʤʝʣʳʤ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʩʝʤʝʡʥʦʛʦ ʦʩʦʙʥʷʢʘ ʘʨʭʠʪʝʢʪʦʨʦʤ ʌ. ʀ. ʃʠʜʚʘʣʝʤ ʙʳʣ ʚʳʧʦʣʥʝʥ ʨʷʜ ʜʨʫʛʠʭ ʟʜʘʥʠʡ ʚ ʩʪʠʣʝ çʩʝʚʝʨʥʳʡ 

ʤʦʜʝʨʥè ʥʘ ʇʝʪʨʦʛʨʘʜʩʢʦʡ ʩʪʦʨʦʥʝ. ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʟʘʩʪʨʦʡʢʘ 1900 ï 1910 ʛʦʜʦʚ ʇʝʪʨʦʛʨʘʜʩʢʦʡ ʩʪʦʨʦʥʳ 

ʫʩʪʘʥʦʚʠʣʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʦʜʯʝʩʪʚʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ.  
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʉʪʠʣʴ ʥʝʦʛʦʪʠʢʘ ʚ ʠʥʪʝʨʴʝʨʘʭ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʷʚʣʝʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʠʩʢʫʩʩʪʚʦʟʥʘʥʠʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʪʨʫʜʘ ʧʦ ʠʩʪʦʨʠʠ ɻʦʪʠʢʠ ʠ ʅʝʦʛʦʪʠʢʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʚ 

ʮʝʣʦʤ. ʇʝʨʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʪʨʫʜʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʨʫʩʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʵʧʦʭʠ ʠʩʪʦʨʠʟʤʘ, ʧʦʷʚʠʣʦʩʴ ʚ 

1990-ʭ ʛʦʜʘʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʘʣʦ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʤʳ. ʉʪʘʪʴʠ, ʘʥʘʣʠʟʠʨʫʶʱʠʝ ʛʦʪʠʢʫ ʢʘʢ 

ʦʨʠʛʠʥʘʣʴʥʦʝ ʷʚʣʝʥʠʝ ʨʫʩʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʦʛʨʘʥʠʯʝʥʳ ʠʟʫʯʝʥʠʝʤ ʧʘʤʷʪʥʠʢʦʚ çʛʦʪʠʯʝʩʢʦʛʦ ʩʪʠʣʷè ʚ 

ʨʫʩʩʢʦʤ ʟʦʜʯʝʩʪʚʝ, ʘ ʥʝ ʚ ʠʥʪʝʨʴʝʨʘʭ ʦʩʦʙʥʷʢʦʚ ʠ ʜʚʦʨʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʵʪʦ 

ʢʨʘʪʢʠʝ ʦʧʠʩʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ çʛʦʪʠʯʝʩʢʠʭè ʩʪʨʦʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʩʦʭʨʘʥʠʚʰʠʝʩʷ, ʥʦ 

ʤʘʣʦ ʠʟʫʯʝʥʥʳʝ, ʞʠʣʳʝ ʠʥʪʝʨʴʝʨʳ: 
V ɻʦʪʠʯʝʩʢʘʷ (ʤʫʟʳʢʘʣʴʥʘʷ) ʢʦʤʥʘʪʘ ʚʝʣʠʢʦʛʦ ʢʥʷʟʷ ʂ. ʈʦʤʘʥʦʚʘ ʚ ʄʨʘʤʦʨʥʦʤ ʜʚʦʨʮʝ; 
V ɻʦʪʠʯʝʩʢʘʷ ʩʪʦʣʦʚʘʷ ʦʩʦʙʥʷʢʘ ʂʝʣʴʭʘ; 
ʢʦʪʦʨʳʝ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʠʣʝ ʥʝʦʛʦʪʠʢʠ ï ʢʘʢ ʝʝ ʧʦʥʠʤʘʣʠ ʟʘʢʘʟʯʠʢʠ ʠ ʘʨʭʠʪʝʢʪʦʨʳ-ʠʩʧʦʣʥʠʪʝʣʠ 

ʚ ʢʦʥʮʝ XIX ð ʥʘʯʘʣʘ XX ʚʝʢʘ. ʀʟʫʯʝʥʠʝ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʪʴ ʩʚʦʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʥʝʦʛʦʪʠʢʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʣʦʛʦ ʠʥʪʝʨʴʝʨʘ. 
ɺʝʣʠʢʠʡ ʢʥʷʟʴ ʂ. ʈʦʤʘʥʦʚ ʚ ʄʨʘʤʦʨʥʦʤ ʜʚʦʨʮʝ. ʀʩʪʦʨʠʢʦ-ʤʝʤʦʨʠʘʣʴʥʳʝ ʧʨʝʜʤʝʪʳ ʚʩʝʛʜʘ 

ʚʳʟʳʚʘʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʝʩ, ʦʩʦʙʝʥʥʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʠʩʪʦʨʠʢʦ-ʙʳʪʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʠʥʪʝʨʴʝʨʦʚ. 

ʄʨʘʤʦʨʥʳʡ ʜʚʦʨʝʮ, ʢʘʢ ʦʜʥʘ ʠʟ ʠʟʚʝʩʪʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʩʝʚʝʨʥʦʡ ʩʪʦʣʠʮʳ ʥʘ ʄʠʣʣʠʦʥʥʦʡ 

ʫʣʠʮʝ, ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ. ɼʚʦʨʝʮ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʪʫʩ ʢʫʣʴʪʫʨʥʦ-ʜʫʭʦʚʥʦʛʦ ʮʝʥʪʨʘ, ʥʘʯʠʥʘʷ ʩ ʢʦʥʮʘ XIX 

ð ʥʘʯʘʣʘ XX ʚʝʢʘ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʣʘʜʝʣʴʮʝʤ ʩʪʘʥʦʚʠʪʩʷ ʚʝʣʠʢʠʡ ʢʥʷʟʴ ʂʦʥʩʪʘʥʪʠʥ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ 

ʈʦʤʘʥʦʚ. ʂʥʷʟʴ-ʘʨʠʩʪʦʢʨʘʪ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʮʘʨʩʢʦʤʫ ʨʦʜʫ, ʚʦʩʧʨʠʥʠʤʘʣ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʢʘʢ ʜʦʣʛ ʚ 

ʩʣʫʞʝʥʠʠ ʩʚʦʝʤʫ ʆʪʝʯʝʩʪʚʫ. ʂʥʷʟʴ ʙʳʣ ʠʟʚʝʩʪʝʥ ʚʦʝʥʥʳʤʠ ʟʘʩʣʫʛʘʤʠ ʠ ʦʙʣʘʜʘʣ ʣʠʨʠʯʝʩʢʠʤ ʪʘʣʘʥʪʦʤ. 

ʄʥʦʛʠʝ ʣʶʙʠʪʝʣʠ ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʟʥʘʶʪ ʝʛʦ ʢʘʢ ʧʦʵʪʘ ʂ. ʈ. ʃʠʪʝʨʘʪʫʨʥʳʡ ʧʫʪʴ ʚʝʣʠʢʦʛʦ ʢʥʷʟʷ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʝʮ 1870-ʭ ï ʥʘʯʘʣʦ 1880-ʭ ʛʛ. ʅʝ ʚʢʣʶʯʘʷʩʴ ʚ ʧʦʣʠʪʠʯʝʩʢʠʝ ʨʘʩʧʨʠ, ʝʛʦ ʧʦʵʟʠʷ ʙʳʣʘ ʦ 

ʚʝʣʠʢʦʤ: çʂʦʥʩʪʘʥʪʠʥ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ʩʪʘʚʠʣ ʚʘʞʥʝʡʰʠʤ ʜʝʣʦʤ ʩʚʦʝʡ ʞʠʟʥʠ ʩʣʫʞʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʫ, ʥʦ 

ʦʥ ʥʠʢʦʛʜʘ ʥʝ ʦʩʪʘʚʣʷʣ ʫʚʣʝʯʝʥʠʷ ʠʩʢʫʩʩʪʚʦʤ ʠ ʧʦʵʟʠʝʡ ʠ ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʫʙʨʘʥʩʪʚʘ ʝʛʦ ʣʠʯʥʳʭ 

ʧʦʢʦʝʚ ʚ ʄʨʘʤʦʨʥʦʤ ʜʚʦʨʮʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ï ɻʦʪʠʯʝʩʢʦʡ ʢʦʤʥʘʪʳ, ʦʪʨʘʞʘʶʱʠʡ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʠ 

ʪʚʦʨʯʝʩʢʦʝ ʢʨʝʜʦ ʂ. ʈ.è [1, ʩ. 214]. 
ɻʦʪʠʯʝʩʢʘʷ (ʤʫʟʳʢʘʣʴʥʘʷ) ʢʦʤʥʘʪʘ ʚʝʣʠʢʦʛʦ ʢʥʷʟʷ ʂ. ʈʦʤʘʥʦʚʘ ʚ ʄʨʘʤʦʨʥʦʤ ʜʚʦʨʮʝ. ʂʦʤʧʣʝʢʩ 

ʘʧʘʨʪʘʤʝʥʪʦʚ ʚʝʣʠʢʦʛʦ ʢʥʷʟʷ ʂʦʥʩʪʘʥʪʠʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯʘ ʥʘʯʘʣ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩ ʢʦʥʮʘ 70-ʭ ʛʛ. XIX 

ʚʝʢʘ. ɻʦʪʠʯʝʩʢʘʷ (ʤʫʟʳʢʘʣʴʥʘʷ) ʢʦʤʥʘʪʘ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ, ʥʝʙʦʣʴʰʘʷ ʧʦ ʩʚʦʠʤ ʤʘʩʰʪʘʙʘʤ ʦʙʫʩʪʨʘʠʚʘʣʘʩʴ 

ʚ ʧʝʨʠʦʜ 1889-1890 ʛʦʜʦʚ (ʨʠʩ. 1). ʂʦʥʩʪʘʥʪʠʥ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ʭʦʪʝʣ ʫʶʪʥʦʝ ʤʝʩʪʦ ʜʣʷ ʪʚʦʨʯʝʩʢʦʛʦ 
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ʚʜʦʭʥʦʚʝʥʠʷ, ʘ ʥʝ ʘʙʩʪʨʘʢʪʥʳʡ ʠ ʧʫʩʪʦʡ ʠʥʪʝʨʴʝʨ. ʂʦʤʥʘʪʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ 

ʣʠʪʝʨʘʪʫʨʥʦ-ʤʫʟʳʢʘʣʴʥʳʭ ʚʝʯʝʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʢʥʷʟʝʤ. ɺʩʝ ʚʥʫʪʨʝʥʥʝʝ ʫʙʨʘʥʩʪʚʦ ʦʬʦʨʤʣʝʥʦ ʚ 

ʛʦʪʠʯʝʩʢʦʤ ʩʪʠʣʝ, ʜʫʭʦʚʥʘʷ ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʥʦʰʝʥʠʶ ʂ.ʈ. ʢ ʞʠʟʥʠ. ʆʬʦʨʤʣʝʥʠʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʣʦʩʴ ʧʦ ʨʠʩʫʥʢʘʤ ʘʨʭʠʪʝʢʪʦʨʘ ɼ. ɼ. ɿʘʡʮʝʚʘ. ɸʨʭʠʪʝʢʪʫʨʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ɻʦʪʠʯʝʩʢʦʡ (ʤʫʟʳʢʘʣʴʥʦʡ) ʢʦʤʥʘʪʳ ʩʦʭʨʘʥʠʣʦʩʴ ʜʦ ʥʘʰʠʭ ʜʥʝʡ: çʄʫʟʳʢʘʣʴʥʘʷ ʢʦʤʥʘʪʘ, 

ʠʤʝʶʱʘʷ ʩʚʝʪʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʫʚʣʝʢʘʝʪ, ʫʜʠʚʣʷʝʪ, ʧʨʠʪʷʛʠʚʘʝʪ ʩʚʦʝʡ ʨʦʤʘʥʪʠʯʥʦʡ ʠʥʪʠʤʥʦʩʪʴʶ ʠ 

ʜʦʤʘʰʥʠʤ ʫʶʪʦʤ ʩ ʧʦʤʦʱʴʶ ɻʦʪʠʯʝʩʢʦʛʦ ʩʪʠʣʷè [2, ʩ. 60]. 
 

 
ʈʠʩ. 1. ɻʦʪʠʯʝʩʢʘʷ (ʤʫʟʳʢʘʣʴʥʘʷ) ʢʦʤʥʘʪʘ ʚʝʣʠʢʦʛʦ ʢʥʷʟʷ ʂ. ʈʦʤʘʥʦʚʘ ʚ ʄʨʘʤʦʨʥʦʤ ʜʚʦʨʮʝ (ʫʣ. 

ʄʠʣʣʠʦʥʥʘʷ, 5/1). ɸʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʫʙʨʘʥʩʪʚʦ ʠʥʪʝʨʴʝʨʘ ʚʳʧʦʣʥʝʥʦ ʧʦ ʨʠʩʫʥʢʘʤ 

ʘʨʭʠʪʝʢʪʦʨʘ ɼ. ɼ. ɿʘʡʮʝʚʘ (1889-1890 ʛ.). ʆʪʜʝʣʢʘ ʧʦʤʝʱʝʥʠʷ ʨʝʟʥʳʤ ʜʫʙʦʤ - ʩʪʦʣʷʨʥʘʷ ʤʘʩʪʝʨʩʢʘʷ 

ʊ.ʌ. ʌʝʜʦʪʦʚʘ 
 

ʆʪʜʝʣʢʘ ʧʦʤʝʱʝʥʠʷ ʚ ʨʝʟʥʦʤ ʜʫʙʦʚʦʤ ʜʝʢʦʨʝ, ʚʢʣʶʯʘʷ ʩʚʦʜʳ, ʚʳʧʦʣʥʝʥʘ ʩʪʦʣʷʨʥʦʡ ʤʘʩʪʝʨʩʢʦʡ ʊ. 

ʌ. ʌʝʜʦʨʦʚʘ: ʨʝʟʥʳʝ ʜʚʝʨʠ, ʥʘ ʩʪʝʥʘʭ ʢʦʤʥʘʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʙʘʰʥʷ ɼʘʚʠʜʘ ʠ çʜʘʨʦʭʨʘʥʠʪʝʣʴʥʠʮʘè. ʉʪʝʥʳ 

ʫʢʨʘʰʝʥʳ ʧʘʥʝʣʷʤʠ, ʚʳʧʦʣʥʝʥʳ ʠʟ ʜʫʙʘ, ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʢʦʤʥʘʪʳ ʩ ʤʝʜʘʣʴʦʥʘʤʠ-ʨʦʟʝʪʢʘʤʠ (ʨʠʩ. 1, 

4). ʈʠʩʫʥʦʢ ʥʘ ʧʘʥʝʣʷʭ ʥʝ ʧʦʚʪʦʨʷʝʪʩʷ ʜʚʘʞʜʳ; ʢʘʞʜʘʷ ʧʘʥʝʣʴ ʧʦ ʩʪʨʫʢʪʫʨʝ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʯʘʩʪʠ: 

ʚʝʨʭʥʷʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʨʢʠ ʛʦʪʠʯʝʩʢʦʛʦ ʩʦʙʦʨʘ, ʥʠʞʥʷʷ ʚ ʚʠʜʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʥʘʤʝʥʪʘ; ʚʥʫʪʨʠ 

ʘʨʦʢ ʠʩʧʦʣʴʟʦʚʘʥ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʛʦʪʠʯʝʩʢʠʡ ʦʨʥʘʤʝʥʪ ï ʤʘʩʚʝʨʢ; ʘʨʢʠ ʟʘʚʝʨʰʘʶʪ ʤʠʥʠʘʪʶʨʥʳʝ 

ʢʨʝʩʪʦʮʚʝʪʳ. ʇʨʦʨʠʩʦʚʘʥʥʳʡ ʵʩʢʠʟ ʦʨʥʘʤʝʥʪʘ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʩʪʠʣʠʟʘʮʠʠ ʧʘʥʝʣʝʡ ʩ ʤʝʜʘʣʴʦʥʘʤʠ-

ʨʦʟʝʪʢʘʤʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ɻʦʪʠʯʝʩʢʦʡ ʢʦʤʥʘʪʳ (ʨʠʩ. 5). 
ʈʝʟʥʘʷ ʜʫʙʦʚʘʷ ʤʝʙʝʣʴ: ʩʠʜʝʥʠʝ ʩ ʙʦʣʴʰʠʤ ʙʘʣʜʘʭʠʥʦʤ, ʟʘʜʥʝʝ ʩʠʜʝʥʠʝ, ʢʨʝʩʣʦ, ʵʪʘʞʝʨʢʘ, 

ʢʦʣʦʥʢʠ ʫ ʦʢʥʘ, ʜʫʙʦʚʘʷ ʣʝʩʪʥʠʮʘ, ʢʦʥʩʦʣʠ ʧʦʜ ʯʘʩʳ. ʉʣʦʞʥʳʝ ʜʝʩʷʪʴ ʢʦʥʩʦʣʝʡ, ʠʟʦʙʨʘʞʘʶʱʠʭ ʟʚʝʨʝʡ, 

ʚʳʧʦʣʥʝʥʳ ʧʦ ʤʦʜʝʣʷʤ ʩʢʫʣʴʧʪʦʨʘ ʈ.ʈ. ɹʘʭʘ. ʈʝʟʴʙʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʨʘʙʦʯʠʤʠ ʩʪʦʣʷʨʥʦʡ ʤʘʩʪʝʨʩʢʦʡ ʊ. ʌ. 

ʌʝʜʦʨʦʚʘ. 

ɺʩʝ ʯʝʢʘʥʥʳʝ ʨʘʙʦʪʳ (ʙʘʰʥʷ ʜʣʷ ʯʘʩʦʚ, ʯʫʛʫʥʥʘʷ ʣʶʩʪʨʘ ʩ ʢʦʣʴʮʘʤʠ) ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʚ ʩʣʝʩʘʨʥʦʡ 

ʤʘʩʪʝʨʩʢʦʡ ɹʶʰʠʥʛʘ ʥʘ ʄ. ʂʦʥʶʰʝʥʥʦʡ. ʂʩʠʣʦʛʨʘʬʠʯʝʩʢʦʝ ʟʘʚʝʜʝʥʠʝ ʂ. ʇ. ɺʝʡʪʤʘʥʘ ʠʟʛʦʪʦʚʣʷʣʦ 

ʛʨʘʚʶʨʫ ʥʘ ʜʝʨʝʚʝ. 
ʅʘ ʩʝʚʝʨʥʦʡ ʩʪʝʥʝ ʢʦʤʥʘʪʳ ð ʬʠʛʫʨʘ ʮʘʨʷ ɼʘʚʠʜʘ (ʨʠʩ. 1), ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʩʪʨʦʛʦʤ ʛʦʪʠʯʝʩʢʦʤ 

ʩʪʠʣʝ; ʦʥʘ ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʜʫʙʘ ʩʢʫʣʴʧʪʦʨʦʤ ɸʜʘʤʩʦʥʦʤ ɸʤʘʜʫʝʩʦʤ-ʍʝʥʜʨʠʢʦʤ. ɼʘʚʠʜ ʜʝʨʞʠʪ ʚ ʨʫʢʝ 

ʩʚʠʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʛʦʪʠʯʝʩʢʠʤ ʰʨʠʬʪʦʤ ʚʳʨʝʟʘʥʦ ʯʝʪʚʝʨʦʩʪʠʰʠʝ ʠʟ ʩʪʠʭʦʪʚʦʨʝʥʠʷ ʂ. ʈ. çʇʩʘʣʤʦʧʝʚʝʮ 

ɼʘʚʠʜè: 
çʀʭ ʯʝʣʦʚʝʢ ʩʦʟʜʘʪʴ ʥʝ ʤʦʛ, 

ʅʝ ʦʪ ʩʝʙʷ ʧʦʶ ʷ: 
ʊʝ ʧʝʩʥʠ ʤʥʝ ʚʥʫʰʘʝʪ ɹʦʛ, 

ʅʝ ʧʝʪʴ ʠʭ ʥʝ ʤʦʛʫ ʷ!è [1, ʩ. 219] 
ʌʠʛʫʨʘ ʮʘʨʷ ɼʘʚʠʜʘ ʥʝ ʩʧʨʦʩʪʘ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʩʪ ʚ ʠʥʪʝʨʴʝʨʝ ʢʦʤʥʘʪʳ. ɺ ʦʙʨʘʟʝ 

ʧʩʘʣʤʦʧʝʚʮʘ ʩʦʝʜʠʥʠʣʠʩʴ ʨʘʟʤʳʰʣʝʥʠʷ ʧʦʵʪʘ ʦ ʩʤʳʩʣʝ ʞʠʟʥʠ, ʥʘʟʥʘʯʝʥʠʷ ʧʦʵʪʘ ʚ ʤʠʨʦʟʜʘʥʠʠ, ʝʛʦ 

ʬʠʣʦʩʦʬʩʢʠʝ ʠ ʨʝʣʠʛʠʦʟʥʳʝ ʫʙʝʞʜʝʥʠʷ. 
ʅʘ ʟʘʧʘʜʥʦʡ ʩʪʝʥʝ ï ʛʦʪʠʯʝʩʢʘʷ ʙʘʰʝʥʢʘ ï çʜʘʨʦʭʨʘʥʠʪʝʣʴʥʠʮʘè (ʨʠʩ. 1), ʚʳʨʝʟʘʥʥʘʷ ʠʟ ʜʫʙʘ. 

ɺʝʣʠʢʠʡ ʢʥʷʟʴ, ʙʫʜʫʯʠ ʛʣʫʙʦʢʦ ʚʝʨʫʶʱʠʤ ʯʝʣʦʚʝʢʦʤ, ʧʦʩʝʱʘʣ ʤʥʦʞʝʩʪʚʦ ʩʚʷʪʳʭ ʤʝʩʪ. ʕʪʠ ʩʚʷʪʳʥʠ, 

ʧʨʠʚʝʟʝʥʥʳʝ ʠʟ ʧʘʣʦʤʥʠʯʝʩʢʠʭ ʧʦʝʟʜʦʢ, ʭʨʘʥʠʣʠʩʴ ʠʤʝʥʥʦ ʟʜʝʩʴ. 
ɽʱʝ ʦʜʥʦʡ ʭʘʨʘʢʪʝʨʥʦʡ ʜʝʪʘʣʴʶ ɻʦʪʠʯʝʩʢʦʡ ʢʦʤʥʘʪʳ ʷʚʣʷʶʪʩʷ çʛʘʤʣʝʪʦʚʩʢʠʝè ʢʨʝʩʣʘ (ʨʠʩ. 2). 

ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʠʰʝ ʤʝʞʜʫ ʧʘʥʝʣʷʤʠ ʚ ʩʪʝʥʝ ʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʜʫʙʘ. ɺʥʫʪʨʝʥʥʷʷ ʦʙʣʠʮʦʚʢʘ ʩʪʝʥʦʢ ʠ 

ʩʚʦʜʘ ʚʳʧʦʣʥʝʥʘ ʠʟ ʧʘʥʝʣʝʡ ʩ ʦʨʥʘʤʝʥʪʦʤ ʚ ʚʠʜʝ ʯʝʪʳʨʝʭʣʠʩʪʥʠʢʘ; ʚ ʦʩʥʦʚʘʥʠʠ ʨʝʟʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʦʨʥʘʤʝʥʪ; ʦʙʘ ʢʨʝʩʣʘ ʟʘʚʝʨʰʘʶʪ ʦʩʪʨʦʢʦʥʝʯʥʳʝ ʚʠʤʧʝʨʛʠ. ʉʘʤʠ ʢʨʝʩʣʘ ʫʚʝʥʯʘʥʳ ʚʥʫʪʨʝʥʥʠʤʠ 

ʤʠʥʠʘʪʶʨʥʳʤʠ ʨʝʟʥʳʤʠ ʛʦʪʠʯʝʩʢʠʤʠ ʘʨʦʯʥʳʤʠ ʚʩʪʘʚʢʘʤʠ, ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʫʢʨʘʰʝʥʳ ʨʝʟʥʳʤʠ 
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ʢʨʘʙʙʘʤʠ, ʢʨʝʩʪʦʮʚʝʪʦʤ ʠ ʢʦʥʩʦʣʷʤʠ. ʅʘʟʚʘʥʠʝ ʢʨʝʩʝʣ ʦʪʨʘʞʘʝʪ ʯʠʪʘʪʝʣʴʩʢʠʡ ʠ ʧʠʩʘʪʝʣʴʩʢʠʡ ʚʢʫʩ ʂ. ʈ., 

ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʣʩʷ ʧʦʢʣʦʥʥʠʢʦʤ ʠ ʧʝʨʝʚʦʜʯʠʢʦʤ ʐʝʢʩʧʠʨʦʚʩʢʠʭ ʪʚʦʨʝʥʠʡ. ʇʨʦʨʠʩʦʚʘʥʥʳʡ 

ʵʩʢʠʟ ʛʦʪʠʯʝʩʢʦʡ ʘʨʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʩʪʠʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʘ ʢʨʝʩʣʘ ʚ ɻʦʪʠʯʝʩʢʦʡ ʢʦʤʥʘʪʝ (ʨʠʩ. 

3) 
 

  
ʈʠʩ. 2. çɻʘʤʣʝʪʦʚʩʢʠʝè ʢʨʝʩʣʘ ʚ ɻʦʪʠʯʝʩʢʦʡ 

(ʤʫʟʳʢʘʣʴʥʘʷ) ʢʦʤʥʘʪʝ ʚʝʣ. ʢʥ. ʂ. ʈʦʤʘʥʦʚʘ ʚ 

ʄʨʘʤʦʨʥʦʤ ʜʚʦʨʮʝ. ɸʨʭʠʪʝʢʪʦʨ ɼ. ɼ. 

ɿʘʡʮʝʚ. ʆʪʜʝʣʢʘ ʧʦʤʝʱʝʥʠʷ ʨʝʟʥʳʤ ʜʫʙʦʤ - 

ʩʪʦʣʷʨʥʘʷ ʤʘʩʪʝʨʩʢʘʷ ʊ.ʌ. ʌʝʜʦʪʦʚʘ 

ʈʠʩ. 3. ʕʩʢʠʟ ʛʦʪʠʯʝʩʢʦʡ ʘʨʢʠ ʜʣʷ ʦʨʥʘʤʝʥʪʘ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʩʪʠʣʠʟʘʮʠʠ ʢʨʝʩʣʘ ʚ ɻʦʪʠʯʝʩʢʦʡ ʢʦʤʥʘʪʝ. 
ɸʚʪʦʨ ʵʩʢʠʟʘ: ʂʩʝʥʠʷ ʗʩʢʝʣʷʡʥʝʥ 

 

  
ʈʠʩ. 4. ʉʪʝʥʳ ɻʦʪʠʯʝʩʢʦʡ (ʤʫʟʳʢʘʣʴʥʘʷ) 

ʢʦʤʥʘʪʳ ʚʝʣ. ʢʥ. ʂ. ʈʦʤʘʥʦʚʘ ʚ ʄʨʘʤʦʨʥʦʤ 

ʜʚʦʨʮʝ ʫʢʨʘʰʝʥʳ ʜʫʙʦʚʳʤʠ ʧʘʥʝʣʷʤʠ ʧʦ 

ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʩ ʤʝʜʘʣʴʦʥʘʤʠ-ʨʦʟʝʪʢʘʤʠ. 

ɸʨʭʠʪʝʢʪʦʨ ɼ. ɼ. ɿʘʡʮʝʚ. ʆʪʜʝʣʢʘ 

ʧʦʤʝʱʝʥʠʷ ʨʝʟʥʳʤ ʜʫʙʦʤ - ʩʪʦʣʷʨʥʘʷ 

ʤʘʩʪʝʨʩʢʘʷ ʊ.ʌ. ʌʝʜʦʪʦʚʘ 

ʈʠʩ. 5. ʕʩʢʠʟ ʦʨʥʘʤʝʥʪʘ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʩʪʠʣʠʟʘʮʠʠ 

ʧʘʥʝʣʝʡ ʩ ʤʝʜʘʣʴʦʥʘʤʠ-ʨʦʟʝʪʢʘʤʠ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ɻʦʪʠʯʝʩʢʦʡ ʢʦʤʥʘʪʳ. 
ɸʚʪʦʨ ʵʩʢʠʟʘ: ʂʩʝʥʠʷ ʗʩʢʝʣʷʡʥʝʥ 

 

ʆʩʦʙʥʷʢ ʩʝʤʴʠ ʂʝʣʴʭʘ ʥʘ ʫʣʠʮʝ ʏʘʡʢʦʚʩʢʦʛʦ ʜ. 28. ʉʨʝʜʠ ʥʘʩʪʦʷʱʠʭ ʜʚʦʨʮʦʚ ð ʠʤʧʝʨʘʪʦʨʩʢʦʡ 

ʩʝʤʴʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʨʠʩʪʦʢʨʘʪʠʠ, ʩʫʱʝʩʪʚʫʶʪ ʧʨʝʢʨʘʩʥʳʝ, ʥʦ ʤʘʣʦ ʠʟʫʯʝʥʥʳʝ ʦʩʦʙʥʷʢʠ 

ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʟʘʥʠʤʘʚʰʠʝ ʧʦʯʝʪʥʦʝ ʟʚʘʥʠʝ ʚ ʜʝʣʦʚʳʭ ʢʨʫʛʘʭ. ɺ ʩʦʦʨʫʞʝʥʠʷʭ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʥʝʪ ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʯʠʩʪʦʡ ʛʦʪʠʢʝ. ɿʜʘʥʠʷ ʥʝ ʠʤʝʶʪ ʧʦʣʥʦʛʦ ʚʝʣʠʢʦʣʝʧʠʷ, 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʩʪʘʨʠʥʥʦʡ ʛʦʪʠʢʠ, ʥʦ ʚʩʝ ʨʘʚʥʦ ʚʳʜʝʣʷʶʪʩʷ ʠʟ ʦʙʱʝʡ ʤʘʩʩʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʠʣʝʡ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ ð ʦʩʦʙʥʷʢ ʩʝʤʴʠ ʂʝʣʴʭʘ ʥʘ ʫʣʠʮʝ ʏʘʡʢʦʚʩʢʦʛʦ ʜ. 28. 
ʍʦʟʷʠʥ ʦʩʦʙʥʷʢʘ ɸ.ʌ.ʂʝʣʴʭ ʙʳʣ ʧʦʪʦʤʩʪʚʝʥʥʳʤ ʜʚʦʨʷʥʠʥʦʤ, ʥʦ ʙʦʛʘʪʩʪʚʦ ʰʣʦ ʦʪ ʩʝʤʴʠ ʞʝʥʳ: 

çɼʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʠʥʪʝʨʴʝʨʘ ʛʦʪʠʯʝʩʢʦʡ ʩʪʦʣʦʚʦʡ ʧʨʠʛʣʘʰʘʣʠʩʴ ʣʫʯʰʠʝ ʘʨʭʠʪʝʢʪʦʨʳ, ʢʘʤʝʥʥʳʭ ʜʝʣ 

ʤʘʩʪʝʨʘ, ʞʠʚʦʧʠʩʮʳ, ʩʢʫʣʴʧʪʫʨʳ, ʨʝʟʯʠʢʠ. ʍʦʟʷʝʚʘ ʥʝ ʩʯʠʪʘʣʠʩʴ ʩ ʟʘʪʨʘʪʘʤʠ, ʧʦʦʱʨʷʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʧʨʠʚʦʟʥʳʭè [3, ʩ. 307]. 
ʀʥʪʝʨʴʝʨ ʛʦʪʠʯʝʩʢʦʡ ʩʪʦʣʦʚʦʡ ʦʩʦʙʥʷʢʘ ʂʝʣʴʭʘ. ɻʣʘʚʝʥʩʪʚʫʶʱʠʡ ʦʙʨʘʟ ʠʥʪʝʨʴʝʨʘ ʩʪʦʣʦʚʦʡ 

ʦʩʦʙʥʷʢʘ ʂʝʣʴʭʘ ʘʢʮʝʥʪʠʨʦʚʘʥ ʚ ʩʪʠʣʝ ʛʦʪʠʢʘ. ɻʦʪʠʯʝʩʢʘʷ ʩʪʦʣʦʚʘʷ (ʘʨʭʠʪʝʢʪʦʨʳ ɺ. ʀ. ʏʘʛʠʥ ʠ ɺ. ʀ. ʐʝʥʝ) 

ð ɻʪʦ ʦʛʨʦʤʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʟʘʣ, ʟʘʥʠʤʘʶʱʠʡ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʪʦʨʦʛʦ ʵʪʘʞʘ (ʨʠʩ. 6). ɺʳʜʝʨʞʘʥʥʳʡ ʚ 

ʬʦʨʤʘʭ ʛʦʪʠʢʠ ʠʥʪʝʨʴʝʨ ʦʪʣʠʯʘʝʪʩʷ ʨʦʤʘʥʪʠʯʥʦʩʪʴʶ ʠ ʧʳʰʥʦʩʪʴʶ ʫʙʨʘʥʩʪʚʘ. ʆʛʨʦʤʥʳʝ ʦʢʥʘ ʩ ʮʚʝʪʥʳʤʠ 

ʚʠʪʨʘʞʘʤʠ (ʨʠʩ. 7), ʩʣʦʞʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʧʝʨʝʧʣʝʪʝʥʠʷ ʨʝʟʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 6), ʩʢʫʣʴʧʪʫʨ ʠ 

ʛʦʨʝʣʴʝʬʦʚ. ʗʨʢʠʤ ʵʣʝʤʝʥʪʦʤ ʩʪʦʣʦʚʦʡ ʷʚʣʷʝʪʩʷ ʩʚʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʚʠʜʝ ʢʦʤʧʦʟʠʮʠʠ ʠʟ ʧʷʪʠ 

ʢʠʣʝʚʠʜʥʳʭ ʘʨʦʢ (ʨʠʩ. 7). ʉʚʦʜ ʚʳʧʦʣʥʝʥ ʠʟ ʦʨʝʭʦʚʦʛʦ ʜʝʨʝʚʘ; ʨʘʩʧʦʨ ʩʚʦʜʘ ʩʜʝʨʞʠʚʘʝʪʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʘʨʢʙʫʪʘʥʘʤʠ, ʦʧʠʨʘʶʱʠʤʠʩʷ ʥʘ ʢʦʥʩʦʣʠ ʚʦʩʪʦʯʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʩʪʝʥ; ʨʘʩʧʘʣʫʙʢʘ 

ʦʬʦʨʤʣʝʥʘ ʜʝʨʝʚʷʥʥʳʤʠ ʧʘʥʝʣʷʤʠ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʠʟʦʙʨʘʞʝʥʦ ʨʝʟʥʦʝ çʦʢʥʦè, ʢʦʥʩʦʣʠ 
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ʜʝʢʦʨʠʨʦʚʘʥʳ ʛʠʨʴʢʘʤʠ ʠ ʬʠʛʫʨʘʤʠ ʭʠʤʝʨ (ʨʠʩ. 7); ʚ ʦʩʥʦʚʘʥʠʠ ʢʦʥʩʦʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʧʣʷʰʫʱʠʭ 

ʯʝʣʦʚʝʯʢʦʚ (ʨʠʩ. 7); ʩʪʝʥʳ ʫʢʨʘʰʝʥʳ ʬʨʠʟʦʤ, ʛʜʝ ʧʦʤʝʱʝʥʳ ʱʠʪʳ ʩ ʛʝʨʙʘʤʠ (ʨʠʩ. 7). 
 

  
ʈʠʩ. 6. ɻʦʪʠʯʝʩʢʘʷ ʩʪʦʣʦʚʘʷ ʦʩʦʙʥʷʢʘ ʂʝʣʴʭʘ (ʫʣ. 

ʏʘʡʢʦʚʩʢʦʛʦ, 28). ɸʨʭʠʪʝʢʪʦʨʳ: ɸ. ʂ. ʂʦʣʴʤʘʥ (1858-1859) 

ʂ. ʂ. ʐʤʠʜʪ, ɺ. ʀ. ʐʝʥʝ, ɺ. ʀ. ʏʘʛʠʥ (1896-1897). ʉʪʠʣʴ: 

ʥʝʦʛʦʪʠʢʘ 

ʈʠʩ. 7. ʉʚʦʜ ʠʟ ʧʷʪʠ ʢʠʣʝʚʠʜʥʳʭ ʘʨʦʢ ʚ 

ɻʦʪʠʯʝʩʢʦʡ ʩʪʦʣʦʚʦʡ ʦʩʦʙʥʷʢʘ ʂʝʣʴʭʘ 

(ʫʣ. ʏʘʡʢʦʚʩʢʦʛʦ, 28) 

 

ʅʘʙʦʨʥʳʡ ʧʘʨʢʝʪ (ʨʠʩ. 6, 7) ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ ʜʫʙʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʚʷʪʠ ʧʦʨʦʜ ʜʝʨʝʚʘ. 

ʅʝʦʙʳʯʥʳʡ ʨʠʩʫʥʦʢ ʥʘʙʦʨʥʦʛʦ ʧʘʨʢʝʪʥʦʛʦ ʧʦʣʘ: ʚ ʢʚʘʜʨʘʪʘʭ ʧʨʦʨʠʩʦʚʘʥʳ ʩʪʠʣʠʟʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʦʨʣʘ ʠ ʣʴʚʘ. ʇʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʨʘʟʤʝʱʝʥʳ ʢʦʤʧʦʟʠʮʠʠ ʚ ʬʦʨʤʝ ʢʨʝʩʪʘ, ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʦʛʦ ʱʠʪ ʠ ʤʝʯ ʧʦʜ 

ʨʳʮʘʨʩʢʦʡ ʤʘʩʢʦʡ ʩ ʢʦʨʦʥʦʡ ʥʘʚʝʨʭʫ. ʂʨʝʩʪʦʦʙʨʘʟʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʦʪʤʝʯʘʝʪ ʤʝʩʪʦ, ʛʜʝ ʨʘʥʝʝ ʩʪʦʷʣ ʩʪʦʣ ʩ 

ʪʨʠʜʮʘʪʴʶ ʜʚʫʤʷ ʨʝʟʥʳʤʠ ʩʪʫʣʴʷʤʠ. ɼʝʢʦʨ ʟʘʣʘ ʥʝʟʘʤʝʪʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʝʜʤʝʪʳ ʤʝʙʝʣʠ. ʇʨʠʤʝʨʦʤ 

ʤʦʞʝʪ ʩʪʘʪʴ ʨʝʟʥʦʡ ʢʘʤʠʥ (ʨʠʩ. 6). ɺʥʫʪʨʝʥʥʷʷ ʝʛʦ ʦʙʣʠʮʦʚʢʘ ʩʦʩʪʘʚʣʷʝʪ ʞʝʣʪʳʡ ʢʠʨʧʠʯ; ʣʠʮʝʚʦʝ 

ʦʙʨʘʤʣʝʥʠʝ ð ʪʨʝʭʲʷʨʫʩʥʦʝ, ʨʝʟʥʦʝ; ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ï ʦʨʝʭ. ʇʝʨʚʳʡ ʷʨʫʩ ʢʘʤʠʥʘ ʦʬʦʨʤʣʝʥ 

ʢʦʣʦʥʥʘʤʠ; ʩʨʝʜʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʦʞʥʳʡ ʘʥʪʘʤʙʣʝʤʝʥʪ ʩ ʛʝʨʘʣʴʜʠʯʝʩʢʦʡ ʢʦʤʧʦʟʠʮʠʝʡ ʚ ʚʠʜʝ ʱʠʪʘ ʩ 

ʤʦʥʦʛʨʘʤʤʦʡ ʭʦʟʷʝʚ ʧʦʜ ʨʳʮʘʨʩʢʦʡ ʤʘʩʢʦʡ. ʇʦ ʩʪʦʨʦʥʘʤ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʚʝ ʢʦʥʩʦʣʠ ʦʬʦʨʤʣʝʥʳ ʨʝʟʥʳʤʠ 

ʛʠʨʴʢʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʬʠʛʫʨʳ ʤʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ ʚ ʩʨʝʜʥʝʚʝʢʦʚʳʭ ʦʜʝʞʜʘʭ ʧʦʜ ʨʝʟʥʳʤʠ 

ʙʘʣʜʘʭʠʥʘʤʠ (ʨʠʩ. 6). ɿʘʚʝʨʰʘʶʪ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʬʦʨʤʫ ʢʘʤʠʥʘ ʧʠʥʘʢʣʠ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʚʝʨʭʫ 

ʢʨʝʩʪʦʮʚʝʪʘʤʠ. ɺʝʨʭʥʠʡ ʰʘʪʨʦʚʳʡ ʷʨʫʩ ʢʘʤʠʥʘ ʦʬʦʨʤʣʝʥ ʨʝʟʴʙʦʡ ʚ ʚʠʜʝ ʩʪʠʣʠʟʦʚʘʥʥʦʛʦ ʦʨʣʘ. ɺ 

ʧʨʦʩʪʝʥʢʘʭ ʨʘʟʤʝʱʝʥʳ ʧʦʣʢʠ ʩ ʰʘʪʨʦʚʳʤʠ ʨʝʟʥʳʤʠ ʥʘʚʝʨʰʠʷʤʠ ʚ ʚʠʜʝ ʛʦʪʠʯʝʩʢʠʭ ʢʘʧʝʣʣ (ʨʠʩ. 7). 
ʂʦʤʧʦʟʠʮʠʷ ʩʝʚʝʨʥʦʡ ʩʪʝʥʳ ʚʢʣʶʯʘʝʪ: çʙʫʬʝʪ, ʘʨʢʠ ʚʳʭʦʜʘ ʚ ʩʦʩʝʜʥʝʝ ʧʦʤʝʱʝʥʠʝ ʠ ʥʘ ʚʠʥʪʦʚʫʶ 

ʣʝʩʪʥʠʮʫ, ʚʝʜʫʱʫʶ ʥʘ ʘʥʪʨʝʩʦʣʠ, ʯʝʪʳʨʝ ʧʦʣʢʠ ʠ ʜʚʘ ʰʢʘʬʯʠʢʘ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʝʟʥʦʡ ʜʝʢʦʨʘʮʠʠ ʩʣʫʞʠʪ 

ʦʛʨʘʞʜʝʥʠʝʤ ʘʥʪʨʝʩʦʣʝʡ, ʛʜʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʦʨʛʘʥè [4, ʩ. 34]. 
ɿʘʣ ʦʩʚʝʱʘʶʪ ʜʚʝ ʦʛʨʦʤʥʳʝ ʣʶʩʪʨʳ ʚ ʚʠʜʝ ʘʞʫʨʥʳʭ ʦʙʦʜʦʚ (ʨʠʩ. 6, 7), ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʩʧʣʘʚʘ 

ʰʧʠʘʪʨʘ ʠ ʥʝʙʦʣʴʰʦʡ ʩʚʝʪʠʣʴʥʠʢ ʠʟ ʵʪʦʛʦ ʞʝ ʩʧʣʘʚʘ. 
ʗʨʢʠʤ ʜʦʧʦʣʥʝʥʠʝʤ ʠʥʪʝʨʴʝʨʘ ʷʚʣʷʝʪʩʷ ʚʦʩʝʤʴ ʚʠʪʨʘʞʝʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 1898 ʛʦʜʫ ʚ ʦʜʥʦʡ ʠʟ 

ʤʘʩʪʝʨʩʢʦʡ ʞʠʚʦʧʠʩʠ ʧʦ ʩʪʝʢʣʫ ð ʚ ʤʘʩʪʝʨʩʢʦʡ ʕʨʥʪʘ ʊʦʜʝ (ʚ ʈʠʛʝ). ʂʦʣʦʨʠʩʪʠʢʘ ʪʨʝʭ ʦʢʦʥ ʧʦʩʪʨʦʝʥʘ ʥʘ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʠ ʢʨʘʩʥʳʭ, ʞʝʣʪʳʭ ʠ ʩʠʥʠʭ ʦʪʪʝʥʢʦʚ: çɺ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ð ʩʪʠʣʠʟʦʚʘʥʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʢʫʙʢʘ, ʚʝʥʟʝʣʷ, ʮʚʝʪʦʚ, ʘ ʚ ʩʨʝʜʥʝʡ ð ʧʨʦʟʨʘʯʥʳʡ ʬʦʥ ʠʟ ʢʦʩʦʡ ʩʝʪʢʠ ʩʚʠʥʮʦʚʳʭ ʧʨʦʪʷʞʝʢ. 

ɺ ʯʝʪʳʨʝʭ ʦʩʪʘʣʴʥʳʭ ʚʠʪʨʘʞʘʭ ʨʘʟʤʝʱʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʞʝʥʩʢʠʭ ʠ ʤʫʞʩʢʠʭ ʬʠʛʫʨ ʚ ʩʨʝʜʥʝʚʝʢʦʚʳʭ 

ʦʜʝʞʜʘʭ - ʨʳʮʘʨʴ ʚ ʧʣʘʱʝ ʠ ʰʣʝʤʝ ʠ ʧʨʝʢʨʘʩʥʘʷ ʜʘʤʘ ʩ ʧʨʷʣʢʦʡè [4, ʩ. 34]. 
ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʘ ʩʧʝʮʠʬʠʢʘ ʥʝʦʛʦʪʠʯʝʩʢʦʛʦ ʩʪʠʣʷ ʚ ʞʠʣʦʤ ʠʥʪʝʨʴʝʨʝ 

ʨʫʩʩʢʠʭ ʦʩʦʙʥʷʢʦʚ, ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʜʝʢʦʨʘ ʠʥʪʝʨʴʝʨʘ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʚʦʜʘ, ʧʘʥʝʣʝʡ, ʤʝʙʝʣʠ. 

ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʦʚʦʝ ʧʨʦʯʪʝʥʠʝ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʛʦʪʠʢʠ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʢʦʥʮʘ XIX 

ð ʥʘʯʘʣʘ XX ʚʝʢʘ ʠ ʯʝʨʝʟ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʚʥʝʜʨʠʪʴ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʙʳʪ. 
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çʇʦʶ ʧʝʨʝʜ ʪʦʙʦʡ ʚ ʚʦʩʪʦʨʛʝ ʧʦʭʚʘʣʫ, 

ʅʠ ʢʘʤʥʷʤ ʜʦʨʦʛʠʤ, ʥʠ ʟʣʘʪʫ, ʥʦ ʉʪʝʢʣʫ!è 

ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ [1, ʩ. 62] 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʇʦ ʤʥʝʥʠʶ ʚʝʥʝʮʠʘʥʩʢʠʭ ʤʘʩʪʝʨʦʚ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ 

ʢʘʯʝʩʪʚʘ ʩʪʝʢʣʘ ï ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʮʚʝʪʘ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʩʪʝʢʣʘ ʠ ʯʠʩʪʦʪʘ ʤʘʪʝʨʠʘʣʘ. ɼʘʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʢʣʘ ʘʢʪʫʘʣʴʥʳ ʠ ʚ ʥʘʰʝ ʚʨʝʤʷ. ʀʩʢʣʶʯʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʩʪʝʢʣʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʫʢʘʞʝʤ ï ʧʨʦʟʨʘʯʥʦʩʪʴ ï ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʝʪ ʝʛʦ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ 

ʧʦʥʷʪʠʝ çʚʝʥʝʮʠʘʥʩʢʦʝ ʩʪʝʢʣʦè ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʚʳʩʦʢʦʡ ʦʮʝʥʢʠ ʠʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʟ ʩʪʝʢʣʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʤʝʥʥʦ ʚ ɺʝʥʝʮʠʠ 

ʤʘʩʪʝʨʘʤ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʢʨʠʩʪʘʣʴʥʦʡ ʯʠʩʪʦʪʳ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʪʝʢʣʘ ʚ ʵʧʦʭʫ 

ɺʦʟʨʦʞʜʝʥʠʷ. ʄʥʦʞʝʩʪʚʦ ʠʟʜʝʣʠʡ ʠʟ ʩʪʝʢʣʘ, ʩʦʟʜʘʥʥʳʝ ʚ ɺʝʥʝʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʩʪʦʣʝʪʠʡ ʠʤʝʣʠ 

ʥʝʦʙʳʯʘʡʥʳʡ ʤʠʨʦʚʦʡ ʫʩʧʝʭ. 

ʆʜʠʥ ʠʟ ʣʫʯʰʠʭ ʵʢʩʧʝʨʪʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʪʝʢʣʘ ï ʘʢʘʜʝʤʠʢ ʅ.ʅ. ʂʘʯʘʣʦʚ ʛʦʚʦʨʠʣ ʦ ʨʘʙʦʪʘʭ 

ʩʪʝʢʣʦʜʝʣʦʚ ɺʝʥʝʮʠʠ ʩʣʝʜʫʶʱʝʝ: çɺʦ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ XVI ʚ., ʢʦʛʜʘ ʠʩʢʫʩʩʪʚʦ ʚʝʥʝʮʠʘʥʩʢʠʭ ʤʘʩʪʝʨʦʚ 

ʜʦʩʪʠʛʣʦ ʥʘʠʚʳʩʰʝʛʦ ʫʨʦʚʥʷ, ʬʦʨʤʘ ʩʦʩʫʜʦʚ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ʆʪ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʜʦ ʥʘʩ 

ʜʦʰʣʦ ʤʥʦʞʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, ʥʝ ʧʨʝʚʟʦʡʜʝʥʥʳʭ ʧʦ ʢʨʘʩʦʪʝ ʬʦʨʤ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʫ ʦʪʜʝʣʢʠ. ɺ 

ʵʪʠʭ ʥʝʙʦʣʴʰʠʭ, ʭʨʫʧʢʠʭ, ʵʣʝʛʘʥʪʥʳʭ ʚʝʱʘʭ ʟʘʧʝʯʘʪʣʝʥʘ ʯʝʨʪʘ ʙʦʣʴʰʦʛʦ ʩʪʠʣʷ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ. 
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ɿʘʤʝʯʘʪʝʣʴʥʳʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʩʪʝʢʣʘ, ʝʛʦ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʯʠʩʪʦʪʘ ʠ ʧʣʘʩʪʠʯʝʩʢʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʵʪʠʭ ʠʟʜʝʣʠʷʭ ʩ ʠʟʫʤʠʪʝʣʴʥʳʤ ʤʘʩʪʝʨʩʪʚʦʤè [1, ʩ. 111].  

ʇʨʝʞʜʝ ʯʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʩʧʝʢʪ rʚʝʥʝʮʠʘʥʩʢʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʪʝʢʣʘ, ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ 

ʧʦʥʠʤʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʩʪʝʢʦʣʴʥʦʛʦ ʜʝʣʘ. C ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʫʝʪ ʩʪʝʢʣʦ ʚ 

ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʯʝʣʦʚʝʢʫ ʦʩʚʦʠʪʴ ʧʦʣʫʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʛʦ ʩʪʝʢʣʘ.  

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʩʪʝʢʣʘ. ɼʨʝʚʥʠʡ ɽʛʠʧʝʪ. ʆʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʩʪʝʢʣʦʜʝʣʠʷ ʩʯʠʪʘʝʪʩʷ ʦʪʢʨʳʪʠʝ 

ʢʝʨʘʤʠʢʠ ʠ, ʦʩʦʙʝʥʥʦ, ʛʣʘʟʫʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʪʘʢ ʢʘʢ ʬʘʢʪʠʯʝʩʢʠ ʩʦʩʪʘʚ ʛʣʘʟʫʨʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʪʝʢʣʦ. ʀʩʪʦʨʠʷ ʩʪʝʢʦʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʯʠʥʘʝʪʩʷ ʦʢʦʣʦ 6-ʪʠ ʪʳʩʷʯ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʦʢ, ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʦʜʠʥʘ ʩʪʝʢʣʘ ï ʵʪʦ ɼʨʝʚʥʠʡ ɽʛʠʧʝʪ: 

1. ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʌʠʚ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʥʘʨʫʞʠʣʠ ʨʫʠʥʳ ʜʨʝʚʥʝʝʛʠʧʝʪʩʢʦʡ ʩʪʝʢʦʣʴʥʦʡ 

ʤʘʩʪʝʨʩʢʦʡ: ʬʨʘʛʤʝʥʪʳ ʧʝʯʝʡ, ʦʩʪʘʪʢʠ ʪʠʛʣʝʡ ʜʣʷ ʧʣʘʚʢʠ ʩʪʝʢʣʘ, ʨʘʟʨʫʰʝʥʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʩʦʩʫʜʳ ʠ 

ʩʪʝʢʣʷʥʥʳʝ ʧʘʣʦʯʢʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʮʚʝʪʫ.  

2. ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʠʨʘʤʠʜʳ ɼʨʝʚʥʝʛʦ ɽʛʠʧʪʘ (XIV ʚ. ʜʦ ʥ.ʵ.) ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʬʨʝʩʢʘ, ʥʘ ʢʦʪʦʨʫʶ ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʜʨʝʚʥʠʭ ʩʪʝʢʣʦʜʝʣʦʚ ʟʘ ʨʘʙʦʪʦʡ. 

3. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʨʝʚʥʝʡʰʠʤ ʘʨʪʝʬʘʢʪʦʤ (ʙʦʣʝʝ 5-ʪʠ ʪʳʩʷʯ ʣʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ) 

ʩʯʠʪʘʝʪʩʷ ʩʪʝʢʣʷʥʥʘ ʙʫʩʠʥʘ ʟʝʣʝʥʦʚʘʪʦʛʦ ʦʪʪʝʥʢʘ, ʜʠʘʤʝʪʨʦʤ ʧʨʠʤʝʨʥʦ 9 ʤʠʣʣʠʤʝʪʨʦʚ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢʣʘ ʚ ɼʨʝʚʥʝʤ ɽʛʠʧʪʝ. ʄʘʩʪʝʨʘ ʚ ɼʨʝʚʥʝʤ ɽʛʠʧʪʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʝʢʣʘ ʚ 

ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʩʦʢ, ʠʟʚʝʩʪʴ ʠ ʱʝʣʦʯʴ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʜʦʩʪʠʯʴ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʪʝʢʣʘ, ʪʘʢ ʢʘʢ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʧʝʯʴ, ʨʘʟʦʛʨʝʪʘʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʅʝ 

ʧʨʦʟʨʘʯʥʦʝ ʠʣʠ çʛʣʫʰʝʥʦʝè ʩʪʝʢʣʦ ʚʳʧʦʣʥʷʣʦ ʨʦʣʴ ʠʤʠʪʘʮʠʠ ʙʣʘʛʦʨʦʜʥʳʭ ʢʘʤʥʝʡ: ʤʘʣʘʭʠʪʘ, ʙʠʨʶʟʳ, 

ʘʛʘʪʘ. ɺʪʦʨʦʝ ʪʳʩʷʯʝʣʝʪʠʝ ʜʦ ʥ.ʵ. ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʧʷʪʴ ʚʝʢʦʚ ɽʛʠʧʝʪ ʧʝʨʝʞʠʚʘʝʪ ʧʝʨʠʦʜ ʤʦʛʫʱʝʩʪʚʘ ʠ 

ʧʦʜʲʝʤʦʤ ʚ ʵʢʦʥʦʤʠʢʝ, ʠʜʝʪ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠ ̫ ʩʪʝʢʣʦʜʝʣʠʷ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚ ʩʪʝʢʣʘ ʥʘʯʠʥʘʝʪ 

ʧʦʭʦʜʠʪʴ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʪʠʧʦʚʳʝ ʦʙʨʘʟʮʳ, ʤʘʩʪʝʨʘʤ ʫʜʘʝʪʩʷ ʜʦʙʠʪʴʩʷ ʧʨʦʟʨʘʯʥʦʩʪʠ.  

ʇʦʣʥʦʝ ʦʚʣʘʜʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʩʪʝʢʣʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʥʪʠʯʥʦʝ ʚʨʝʤʷ. 

ʕʣʣʠʥʠʟʤ. ɺ ʵʧʦʭʫ ɸʣʝʢʩʘʥʜʨʘ ʄʘʢʝʜʦʥʩʢʦʛʦ (IV ʚ. ʜʦ ʥ.ʵ.) ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʵʣʣʠʥʩʢʘʷ 

(ʛʨʝʯʝʩʢʘʷ) ʢʫʣʴʪʫʨʘ. ʎʝʥʪʨʦʤ ʵʣʣʠʥʠʟʤʘ ʩʪʘʥʦʚʠʪʩʷ ʛʦʨʦʜ ɸʣʝʢʩʘʥʜʨʠʷ, ʦʩʥʦʚʘʥʥʳʡ ɸʣʝʢʩʘʥʜʨʦʤ 

ʄʘʢʝʜʦʥʩʢʠʤ ʚ ɽʛʠʧʪʝ. ʉʪʝʢʣʦʜʝʣʠʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʢʘʨʜʠʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʧʝʯʝʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢʣʘ ʫ ʤʘʩʪʝʨʦʚ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʩʪʝʢʣʷʥʥʳʝ ʠʟʜʝʣʠʷ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ. ʄʘʩʪʝʨʘ ʥʘʫʯʠʣʠʩʴ ʧʦʣʫʯʘʪʴ ʤʦʟʘʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʧʫʪʝʤ ʩʤʝʰʝʥʠʷ ʩʪʝʢʣʘ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ. ʎʝʥʥʦʩʪʴ ʮʚʝʪʥʦʛʦ ʩʪʝʢʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʠʛʨʳʚʘʣʘ 

ʧʨʦʟʨʘʯʥʦʤʫ ʩʪʝʢʣʫ.  

ʊʝʭʥʦʣʦʛʠʷ ʚʳʜʫʚʘʥʠʷ ʠʟʜʝʣʠʡ ʠʟ ʩʪʝʢʣʘ. ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʦʟʥʠʢʘʝʪ ʪʝʭʥʦʣʦʛʠʷ ʚʳʜʫʚʘʥʠʷ 

ʠʟʜʝʣʠʡ ʠʟ ʩʪʝʢʣʘ. ʀʟʥʘʯʘʣʴʥʦ, ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʦʩʪʥʠʢʦʚʫʶ ʪʨʫʙʢʫ, ʧʦʟʞʝ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʞʝʣʝʟʥʫʶ ʦʢʦʣʦ ʤʝʪʨʘ ʚ ʜʣʠʥʫ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʣʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʧʨʠʸʤʘʤʠ 

ʦʚʣʘʜʝʚʘʣʠ ʤʘʩʪʝʨʘ ɽʛʠʧʪʘ, ʉʠʨʠʠ, ʌʠʥʠʢʠʠ, ɼʨʝʚʥʝʛʦ ʈʠʤʘ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘʩʴ ʥʦʚʘʷ ʬʘʟʘ 

ʨʘʟʚʠʪʠʷ ʩʪʝʢʦʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʪʢʨʳʪʠʝ ʤʝʪʦʜʘ ʚʳʜʫʚʘʥʠʷ ʩʪʝʢʣʘ ʧʦʟʚʦʣʠʣʦ ʤʘʩʪʝʨʘʤ ʟʘʥʠʤʘʪʴʩʷ 

ʪʚʦʨʯʝʩʪʚʦʤ, ʘ ʥʝ ʧʨʦʩʪʦ ʨʝʤʝʩʣʦʤ. ʉʪʝʢʣʦ ʪʝʧʝʨʴ ʧʨʠʤʝʥʷʣʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝʦʙʳʯʘʡʥʦ ʢʨʘʩʠʚʳʭ, 

ʚʳʩʦʢʦʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ. ʀʥʪʝʨʝʩʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʤʝʪʦʜʫ ʚʳʜʫʚʘʥʠʷ 

ʩʪʝʢʣʘ ʧʦʷʚʠʣʠʩʴ ʧʨʝʜʤʝʪʳ ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʜʦʩʪʫʧʥʳʝ ʧʦ ʮʝʥʝ. 

ʀʩʢʫʩʩʪʚʦ ʩʪʝʢʦʣʴʥʦʛʦ ʜʝʣʘ ʚ ɼʨʝʚʥʝʤ ʈʠʤʝ ʙʳʣʦ ʨʘʟʚʠʪʦ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺ ʥʘʯʘʣʝ I ʚ. ʥ. ʵ. 

ʦʜʥʦʤʫ ʠʟ ʨʠʤʩʢʠʭ ʤʘʩʪʝʨʦʚ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʠʟ ʞʝʣʝʟʘ ʪʦʥʢʫʶ ʜʣʠʥʥʫʶ ʪʨʫʙʢʫ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʥʘ ʢʦʥʮʝ, ʘ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʝ ʪʨʫʙʢʠ ʙʳʣ ʧʨʠʢʨʝʧʣʝʥ ʤʫʥʜʰʪʫʢ ʠʟ ʜʝʨʝʚʘ, 

ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʛʫʙʳ ʦʪ ʦʞʦʛʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʥʝʩʣʦʞʥʦʤʫ ʠʟʦʙʨʝʪʝʥʠʶ ʨʝʤʝʩʣʝʥʥʠʢʘʤ ʫʜʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʩʪʝʢʦʣʴʥʳʭ ʠʟʜʝʣʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʧʦʩʣʝʜʫʶʱʠʭ 

ʪʳʩʷʯʝʣʝʪʠʡ. ʄʘʩʪʝʨʘ ʦʙʫʯʠʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ ʚʳʜʫʚʘʥʠʷ ʩʪʝʢʣʘ ʧʫʪʝʤ ʧʨʠʜʘʥʠʷ ʤʘʪʝʨʠʘʣʫ ʥʝʦʙʭʦʜʠʤʦʡ 

ʬʦʨʤʳ, ʨʘʟʤʝʨʘ ʠ ʦʙʲʝʤʘ. 

ʉ ʥʘʯʘʣʦʤ I ʚ. ʥ.ʵ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʝʢʣʘ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʀʪʘʣʠʠ ʠ ʥʘ ɺʦʩʪʦʢʝ, ʩʪʘʣʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʚʩʝʤ ʩʪʨʘʥʘʤ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʟʘʚʦʝʚʘʥʥʳʤ ʈʠʤʦʤ. ʇʝʨʚʳʝ ʚʝʢʘ ʥʦʚʦʡ ʵʨʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʩʪʝʢʦʣʴʥʦʛʦ ʜʝʣʘ. ʂʨʠʟʠʩ ʈʠʤʩʢʦʡ ʠʤʧʝʨʠʠ (ʢʦʥʝʮ II-III  ʚʝʢʘ) 

ʧʦʩʣʫʞʠʣ ʫʛʘʩʘʥʠʶ ʠʩʢʫʩʩʪʚʘ ʩʪʝʢʣʦʜʝʣʠʷ ʠ ʩʪʠʨʘʥʠʶ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ɼʨʝʚʥʠʡ ʈʠʤ ʧʝʨʝʩʪʘʣ ʙʳʪʴ 

ʮʝʥʪʨʦʤ ʩʪʝʢʦʣʴʥʦʛʦ ʜʝʣʘ, ʝʛʦ ʤʝʩʪʦ ʟʘʥʷʣ ɺʦʩʪʦʢ. 

ʀʩʪʦʨʠʷ ʩʪʝʢʣʦʜʝʣʠʷ ʚ ɺʝʥʝʮʠʠ ʜʝʣʠʪʩ ̫ʥʘ ʯʝʪʳʨʝ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʠʦʜʘ. ɸʢʘʜʝʤʠʢ ʅ.ʅ. 

ʂʘʯʘʣʦʚ ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʫʶ ʧʝʨʠʦʜʠʟʘʮʠʶ [1, ʩ. 100-101]: 

V ʇʝʨʚʳʡ ʧʝʨʠʦʜ (ʍ - ʍII ʚʝʢʘ) - ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʩʪʳʭ ʠʟʜʝʣʠʡ ʜʦʤʘʰʥʝʛʦ ʦʙʠʭʦʜʘ. 

V ɺʪʦʨʦʡ ʧʝʨʠʦʜ (ʍIII - ʍIV ʚʝʢʘ) ï ʩʪʝʢʣʦʜʝʣʠʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 

ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʵʢʦʥʦʤʠʢʝ ʛʦʩʫʜʘʨʩʪʚʘ. 

V ʊʨʝʪʠʡ ʧʝʨʠʦʜ ï ʩʘʤʳʡ ʷʨʢʠʡ (ʍV - ʍVII ʚʝʢʘ) ï çʩʪʘʜʠʷ ʧʳʰʥʦʛʦ ʨʘʩʮʚʝʪʘ ʠʩʢʫʩʩʪʚʘ 

ʩʪʝʢʣʦʜʝʣʦʚ, ʦʙʝʩʧʝʯʠʚʰʝʛʦ ɺʝʥʝʮʠʠ ʤʠʨʦʚʦʝ ʛʦʩʧʦʜʩʪʚʦ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠè [1, ʩ. 100-101]. ʇʨʦʠʟʚʦʜʩʪʚʦ 
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ʚʝʥʝʮʠʘʥʩʢʠʭ ʩʪʝʢʦʣʴʥʳʭ ʠʟʜʝʣʠʡ ʜʦʩʪʠʛʣʦ ʥʝʦʙʳʯʘʡʥʳʭ ʚʳʩʦʪ ʚ ʩʬʝʨʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʯʪʦ 

ʧʨʠʥʝʩʣʦ ɺʝʥʝʮʠʠ ʩʣʘʚʫ ʠ ʫʟʥʘʚʘʝʤʦʩʪʴ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

V ʏʝʪʚʝʨʪʳʡ ʧʝʨʠʦʜ (ʍVIII ʚʝʢ) ï ʧʝʨʠʦʜ ʫʧʘʜʢʘ ʠ ʩʧʘʜʘ ʨʝʤʝʩʣʘ. 

ɺʝʥʝʮʠʘʥʩʢʦʝ ʩʪʝʢʣʦ. ʉʪʝʢʦʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ɺʝʥʝʮʠʠ ʩʫʱʝʩʪʚʦʚʘʣʦ ʚ ʦʯʝʥʴ ʩʢʨʦʤʥʳʭ 

ʤʘʩʰʪʘʙʘʭ, ʚʳʧʫʩʢʘʷ ʧʨʦʩʪʝʡʰʠʝ ʠʟʜʝʣʠʷ ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʊʘʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʠ ʚ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ, ʥʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʩʪʝʢʦʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. ɺ ʥʘʯʘʣʝ XIII ʚʝʢʘ ɺʝʥʝʮʠʷ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʛʦʩʫʜʘʨʩʪʚ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʴʷ, ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʝʩʢʦʣʴʢʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚ: 

1. ʚʝʥʝʮʠʘʥʮʳ ʧʨʠ ʟʘʭʚʘʪʝ ʂʦʥʩʪʘʥʪʠʥʦʧʦʣʷ ʚʳʚʝʟʣʠ ʤʘʩʰʪʘʙʥʫʶ ʢʦʣʣʝʢʮʠʶ 

ʚʠʟʘʥʪʠʡʩʢʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʪʝʢʣʘ; 

2. ʧʝʨʝʩʝʣʝʥʠʝ ʛʨʝʯʝʩʢʠʭ ʠʩʢʫʩʥʳʭ ʨʝʤʝʩʣʝʥʥʠʢʦʚ ï ʩʪʝʢʦʣʴʱʠʢʦʚ.  

3. ʚʝʥʝʮʠʘʥʮʳ ʧʦ ʩʚʦʝʡ ʥʘʪʫʨʝ ʚʝʩʴʤʘ ʦʜʘʨʝʥʳ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʠʤ ʪʚʦʨʯʝʩʢʠ ʦʩʚʦʠʪʴ ʠ 

ʧʦʜʥʷʪʴ ʥʘ ʚʳʩʦʪʫ ʠʩʢʫʩʩʪʚʦ ʩʪʝʢʣʦʜʫʚʘ. 

ʉʚʦʡʩʪʚʦ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʪʝʢʣʘ ʤʘʩʪʝʨʘʤ ɺʝʥʝʮʠʠ ʫʜʘʣʦʩʴ ʫʣʫʯʰʠʪʴ ʙʣʘʛʦʜʘʨʷ ʜʦʙʘʚʣʝʥʠʶ ʨʘʩʧʣʘʚʘ ʥʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʠʥʮʘ. ɺ ɺʝʥʝʮʠʠ ʠʟʜʘʶʪʩʷ ʟʘʢʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʩʪʝʢʦʣʴʱʠʢʘʤ, ʨʘʟʜʘʶʪʩʷ ʥʘʛʨʘʜʳ 

ʠ ʧʨʠʚʠʣʝʛʠʠ, ʘ ʧʝʨʝʙʝʞʯʠʢʘʤ ʠ ʥʘʨʫʰʠʪʝʣʷʤ ʟʘʢʦʥʘ ʦ ʩʦʭʨʘʥʝʥʠʠ ʪʘʡʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢʣʘ - ʞʝʩʪʦʢʠʝ 

ʢʘʨʳ, ʧʣʦʪʴ ʜʦ ʩʤʝʨʪʥʦʡ ʢʘʟʥʠ. ʄʘʩʪʝʨʘʤ ʠ ʠʭ ʩʝʤʴʷʤ ʛʨʦʟʠʣʠ ʪʶʨʴʤʦʡ ʠ ʩʤʝʨʪʴʶ ʟʘ ʧʦʧʳʪʢʠ ʧʦʢʠʥʫʪʴ 

ɺʝʥʝʮʠʶ. ʂ ʥʘʯʘʣʫ XIV ʚ. ʯʠʩʣʦ ʩʪʝʢʣʦʚʘʨʝʥʥʳʭ ʧʝʯʝʡ ʚ ɺʝʥʝʮʠʠ ʥʘʩʯʠʪʳʚʘʣʦ ʙʦʣʝʝ ʪʳʩʷʯʠ: çʯʘʩʪʳʝ 

ʧʦʞʘʨʳ, ʚʳʟʳʚʘʝʤʳʝ ʠʭ ʢʨʫʛʣʦʩʫʪʦʯʥʦʡ ʨʘʙʦʪʦʡ, ʚʳʥʫʜʠʣʠ ʛʦʨʦʜʩʢʠʝ ʚʣʘʩʪʠ ʧʝʨʝʥʝʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʙʣʠʟʦʩʪʠ ʦʩʪʨʦʚ ʄʫʨʘʥʦ. ʊʘʢʞʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʦʙʣʝʛʯʠʣʦ ʩʝʙʝ ʟʘʜʘʯʫ ʩʪʨʦʛʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʘ ʤʘʩʪʝʨʘʤʠ, ʩʦʩʨʝʜʦʪʦʯʠʚ ʠʭ ʚ ʦʜʥʦʤ ʤʝʩʪʝè [2]. 

ʆʩʪʨʦʚ ʄʫʨʘʥʦ ʥʝʜʘʣʝʢʦ ʦʪ ɺʝʥʝʮʠʠ ʭʨʘʥʠʪ ʪʘʡʥʫ ʪʚʦʨʝʥʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʩʪʝʢʣʘ. 

ʈʘʥʥʠʝ ʠʟʜʝʣʠʷ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʄʫʨʘʥʦ, ʜʘʪʠʨʫʶʪʩʷ XV ʚʝʢʦʤ. ʅʘʠʚʳʩʰʠʡ ʨʘʩʮʚʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʝʥʝʮʠʘʥʩʢʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʪʝʢʣʘ ï ʢʦʥʝʮ XV ʠ XVI ʚʝʢ. ʀʟʜʝʣʠʷ ʙʳʣʠ ʜʦʨʦʛʠʤʠ ʠ ʩʯʠʪʘʣʠʩʴ 

ʧʨʝʜʤʝʪʘʤʠ ʨʦʩʢʦʰʠ: çɹʫʩʳ ʠ ʙʠʩʝʨ, ʢʫʙʢʠ ʠ ʚʘʟʳ, ʙʣʶʜʘ ʠ ʩʪʘʢʘʥʳ, ʘ ʧʦʟʞʝ ð ʟʝʨʢʘʣʘ ʠ ʫʢʨʘʰʝʥʥʳʝ 

ʩʪʝʢʣʷʥʥʳʤʠ ʛʠʨʣʷʥʜʘʤʠ ʣʶʩʪʨʳ. ɺʩʝ ʵʪʦ ʧʦʨʘʞʘʣʦ ʪʦʥʢʦʩʪʴʶ ʠ ʚʠʨʪʫʦʟʥʦʩʪʴʶ ʪʝʭʥʠʢʠ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʦʨʥʘʤʝʥʪʘʮʠʠ ʠ ʢʨʘʩʦʢ: ʧʨʦʟʨʘʯʥʦʝ ʙʝʩʮʚʝʪʥʦʝ ʩʪʝʢʣʦ ʠ ʬʠʣʠʛʨʘʥʥʦʝ (ʩ ʙʝʣʳʤʠ ʥʠʪʷʤʠ), ʨʫʙʠʥʦʚʦ-

ʢʨʘʩʥʦʝ, ʠʟʫʤʨʫʜʥʦ-ʟʝʣʝʥʦʝ ʠ ʪʝʤʥʦ-ʩʠʥʝʝ, ʫʢʨʘʰʝʥʥʦʝ ʟʦʣʦʪʦʤ ʠ ʨʘʩʧʠʩʘʥʥʦʝ ʵʤʘʣʷʤʠ, ʛʨʘʚʠʨʦʚʘʥʥʦʝ ʠ 

ʛʣʘʜʢʦʝ. ʉʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʡ ʉʦʚʝʪ ɼʝʩʷʪʠ ʦʙʝʩʧʝʯʠʣ ʩʝʙʝ ʧʦʣʥʫʶ ʤʦʥʦʧʦʣʠʶ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʝʢʣʘ, 

ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʜʝʨʞʘʣ ʧʨʦʩʣʘʚʣʝʥʥʳʭ ʤʘʩʪʝʨʦʚ ʢʘʢ ʫʟʥʠʢʦʚ ʥʘ ʦʩʪʨʦʚʝè [2]. ʇʦʪʦʤʩʪʚʝʥʥʳʝ 

ʨʝʤʝʩʣʝʥʥʠʢʠ ʧʝʨʝʜʘʚʘʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʝʢʨʝʪʳ ʤʘʩʪʝʨʩʪʚʘ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ. 

ɺʝʥʝʮʠʘʥʩʢʠʝ ʠʟʜʝʣʠʷ ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʨʦʩʦʤ ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ, ʵʢʩʧʦʨʪʠʨʦʚʘʣʠʩʴ ʚ XV ʠ XVI, ʟʘʪʝʤ ʚ XVIII 

ʚʝʢʘʭ.  

ɺ ʄʫʟʝʝ ʩʪʝʢʣʘ ʥʘ ʦʩʪʨʦʚʝ ʄʫʨʘʥʦ ʩʦʙʨʘʥʘ ʢʦʣʣʝʢʮʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʚʝʥʝʮʠʘʥʩʢʦʛʦ 

ʩʪʝʢʣʘ, ʦʪʨʘʞʘʶʱʘ ̫ʚʩʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʝʪʠʡ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ɿʘ ʧʨʝʜʝʣʘʤʠ ʀʪʘʣʠʠ 

ʦʜʥʘ ʠʟ ʣʫʯʰʠʭ ʢʦʣʣʝʢʮʠʡ ʚʝʥʝʮʠʘʥʩʢʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʪʝʢʣʘ XVïXVI ʚʝʢʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʬʦʥʜʘʭ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʕʨʤʠʪʘʞʘ (ʨʠʩ. 1). 

ʀʟʦʙʨʝʪʝʥʠʝ çʬʠʣʠʛʨʘʥʥʦʛʦè ʩʧʦʩʦʙʘ ʚʳʨʘʙʦʪʢʠ ʩʪʝʢʣʘ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʚʘʪʴ ʠʟʜʝʣʠʷ ʦʩʦʙʝʥʥʦ 

ʠʟʳʩʢʘʥʥʳʝ (ʨʠʩ. 1). ʆʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ çʬʠʣʠʛʨʘʥʥʦʛʦè ʩʪʝʢʣʘ ï ʜʝʢʦʨʘʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʚʚʦʜʠʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʘʩʩʫ ʩʪʝʢʣʘ, ʨʠʩʫʥʦʢ ʩʦʟʜʘʝʪʩʷ ʚʥʫʪʨʠ ʩʘʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʥʝ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ 

ʩʪʝʢʣʝ ʬʠʣʠʛʨʘʥʥʦʡ ʪʝʭʥʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʯʘʱʝ ʙʝʣʳʝ ʥʠʪʠ (ʨʠʩ. 1), ʨʝʞʝ ʮʚʝʪʥʳʝ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʦʚʳʚʘʣʠ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ ʦʯʝʥʴ ʩʣʦʞʥʳʡ, ʥʦ ʚʩʝʛʜʘ ʩʠʤʤʝʪʨʠʯʥʳʡ ʨʠʩʫʥʦʢ (ʨʠʩ. 1).  

ʊʝʭʥʠʢʘ ʬʠʣʠʛʨʘʥʠ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʩʣʦʞʥʦʩʪʴʶ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʬʠʣʠʛʨʘʥʥʳʭ ʠʟʜʝʣʠʡ 

ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʚʝ ʩʪʘʜʠʠ: 

V ʧʝʨʚʘʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ï ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʩʦʙʳʭ ʩʪʝʢʣʷʥʥʳʭ ʩʪʚʦʣʠʢʦʚ, ʠʣʠ ʧʘʣʦʯʝʢ, 

ʩʣʫʞʘʱʠʭ ʦʪʜʝʣʴʥʳʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ; 

V ʚʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʷ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ ʟʘʢʨʝʧʣʝʥʠʝʤ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʦʣʱʝ ʩʪʝʥʢʠ ʠʟʜʝʣʠʷ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʙʝʣʳʝ ʞʛʫʪʳ ʩʦʩʪʘʚʣʷʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʚʜʦʣʴ 

ʩʪʝʥʦʢ ʧʫʩʪʦʪʝʣʦʛʦ ʮʠʣʠʥʜʨʘ, ʟʘʧʦʣʥʷʝʤʦʛʦ ʟʘʪʝʤ ʛʦʨʷʯʝʡ çʙʘʥʦʯʢʦʡè - ʟʘʛʦʪʦʚʢʦʡ ʙʫʜʫʱʝʛʦ ʠʟʜʝʣʠʷ. 

ʉʧʝʨʚʘ ʚʳʜʫʚʘʣʠ ʪʦʥʢʦʩʪʝʥʥʳʡ ʰʘʨʦʚʠʜʥʳʡ ʩʦʩʫʜ ʠʟ ʦʙʳʯʥʦʛʦ ʬʠʣʠʛʨʘʥʥʦʛʦ ʩʪʝʢʣʘ ʩʦ ʩʧʠʨʘʣʴʥʳʤʠ 

ʚʠʪʢʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʜʥʦ ʧʨʦʜʘʚʣʠʚʘʣʠ ʚʥʫʪʨʴ, ʦʙʨʘʟʫʷ ʙʦʣʴʰʦʝ 

ʫʛʣʫʙʣʝʥʠʝ, ʠʤʝʶʱʝʝ ʧʦʣʫʰʘʨʦʚʠʜʥʫʶ ʬʦʨʤʫ. ɿʘʪʝʤ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʚʪʦʨʫʶ ʟʘʛʦʪʦʚʢʫ ʠʟ ʪʘʢʦʛʦ ʞʝ 

ʩʪʝʢʣʘ, ʥʦ ʩʦ ʩʧʠʨʘʣʴʥʳʤʠ ʚʠʪʢʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ. ɼʘʣʝʝ ʤʘʩʪʝʨʘ 

ʨʘʟʜʫʚʘʣʠ ʟʘʛʦʪʦʚʢʫ ʚʥʫʪʨʠ ʧʝʨʚʦʛʦ ʩʦʩʫʜʘ ʧʦʢʘ ʩʪʝʥʢʠ ʦʙʦʠʭ ʩʦʩʫʜʦʚ ʥʝ ʧʨʠʭʦʜʠʣʠ ʚ ʪʝʩʥʦʝ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʠ ʩʧʠʨʘʣʴʥʳʝ ʚʠʪʢʠ ʥʝ ʩʣʠʚʘʣʠʩʴ ʚ ʦʜʥʫ ʦʙʱʫʶ ʢʣʝʪʯʘʪʫʶ ʩʝʪʢʫ. ʇʦʩʣʝ, ʥʝʥʫʞʥʳʝ 

ʦʩʪʘʪʢʠ ʧʝʨʚʦʛʦ ʩʦʩʫʜʘ ʦʩʪʦʨʦʞʥʦ ʦʙʨʝʟʘʣʠ ʧʦ ʚʩʝʡ ʦʢʨʫʞʥʦʩʪʠ ʠ ʤʘʩʪʝʨ ʧʨʠʩʪʫʧʘʣ ʢ ʦʙʳʯʥʦʡ 

ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʦʡ ʟʘʛʦʪʦʚʢʠ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʦʜʥʦʮʚʝʪʥʳʭ ʠʟʜʝʣʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʢʨʦʤʥʦʩʪʠ ʠ ʠʟʷʱʝʩʪʚʝ ʠʭ ʜʝʢʦʨʘʪʠʚʥʦʛʦ 

ʫʙʦʨʘ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʪʦʥʯʘʡʰʠʭ ʤʦʣʦʯʥʦ-ʙʝʣʳʭ ʥʠʪʷʭ (ʨʠʩ. 1), ʩʧʠʨʘʣʴʥʦ ʦʧʦʷʩʳʚʘʚʰʠʭ ʚʝʩʴ 
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ʩʦʩʫʜ (ʨʠʩ. 1). ʇʦ ʪʝʭʥʠʢʝ ʠʩʧʦʣʥʝʥʠʷ ʬʠʣʠʛʨʘʥʠ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʩʯʠʪʘʣʠʩʴ çʩʝʪʯʘʪʳʝè ʠʟʜʝʣʠʷ. 

ʀʭ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʜʚʫʭ ʩʣʦʝʚ ʧʨʦʟʨʘʯʥʦʛʦ ʩʪʝʢʣʘ ʩ ʬʠʣʠʛʨʘʥʥʳʤ ʨʠʩʫʥʢʦʤ 

ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʨʠʩʫʥʦʢ ʚ ʚʠʜʝ ʩʝʪʢʠ (ʨʠʩ. 1), ʧʨʠʯʝʤ ʚ ʢʘʞʜʫʶ 

ʢʣʝʪʦʯʢʫ ʧʦʤʝʱʘʣʘʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʜʫʰʥʘʷ ʢʘʧʣʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʝʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʩʪʝʢʦʣʴʥʦʛʦ ʜʝʣʘ, 

ʚʳʷʩʥʝʥʳ ʧʨʠʯʠʥʳ ʚʦʟʚʳʰʝʥʠʷ ɺʝʥʝʮʠʠ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʝʭʥʠʢʠ ʬʠʣʠʛʨʘʥʠ ʚ ɺʝʥʝʮʠʘʥʩʢʦʤ ʩʪʝʢʣʝ. ɹʣʘʛʦʜʘʨʷ ʚʢʣʘʜʫ ʚʝʥʝʮʠʘʥʩʢʠʭ ʤʘʩʪʝʨʦʚ ʩʣʫʯʠʣʦʩʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ɽʚʨʦʧʝ ʧʦʩʣʝ ʫʧʘʜʢʘ ʚ ʵʧʦʭʫ ʩʨʝʜʥʠʭ 

ʚʝʢʦʚ. ɺʝʥʝʮʠʘʥʩʢʦʝ ʩʪʝʢʣʦ ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʦ ʬʦʨʤʝ, ʮʚʝʪʫ ʠ ʪʝʭʥʠʢʠ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʦʙʨʝʣ ʤʝʪʦʜ ʚʳʨʘʙʦʪʢʠ ʩʪʝʢʣʘ, ʩʦʟʜʘʥʥʳʡ ʚʝʥʝʮʠʘʥʩʢʠʤʠ ʤʘʩʪʝʨʘʤʠ, ï 

ʬʠʣʠʛʨʘʥʴ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʥʦʚʦʡ ʩʪʠʣʝʚʦʡ ʬʦʨʤʦʡ. ʀʤʝʥʥʦ ɺʝʥʝʮʠʘʥʩʢʦʝ ʬʠʣʠʛʨʘʥʥʦʝ ʩʪʝʢʣʦ ʩʪʘʣʦ 

ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʩʷ ʧʦ ɽʚʨʦʧʝ, ʩʪʘʣʦ ʧʨʝʜʤʝʪʦʤ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʝʜʫʱʠʭ ʤʫʟʝʝʚ ɽʚʨʦʧʳ, 

ʚʢʣʶʯʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʕʨʤʠʪʘʞ (ʨʠʩ. 1).  

ʀʟʜʝʣʠʷ ɺʝʥʝʮʠʘʥʩʢʦʛʦ ʬʠʣʠʛʨʘʥʥʦʛʦ ʩʪʝʢʣʘ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʤʝʪʳ ʤʫʟʝʡʥʦʛʦ 

ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʥʠ ʠ ʚ ʥʘʰʝ ʚʨʝʤʷ ʚʜʦʭʥʦʚʣʷʶʪ ʤʦʣʦʜʳʭ ʜʠʟʘʡʥʝʨʦʚ ʥʘ ʩʦʟʜʘʥʠʝ ʵʩʢʠʟʦʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʜʝʣʠʡ (ʨʠʩ. 2) ʜʣʷ ʞʠʣʦʛʦ ʠʥʪʝʨʴʝʨʘ (ʨʠʩ. 3, 4, 5). 

 

   
ʈʠʩ. 1. ɹʦʢʘʣ. ɺʝʥʝʮʠʷ. ʉʝʨ. 

XVI  ʚ. ʉʪʝʢʣʦ. ʌʠʣʠʛʨʘʥʴ. 

ʆʙʝʩʮʚʝʯʝʥʥʦʝ ʩʪʝʢʣʦ, ʩ 

ʚʧʣʘʚʣʝʥʥʳʤʠ ʥʠʪʷʤʠ 

ʤʦʣʦʯʥʦʛʦ ʩʪʝʢʣʘ. ʂʦʣʣʝʢʮʠʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʕʨʤʠʪʘʞʘ 

ʈʠʩ. 2. ʕʩʢʠʟ ʩʪʝʢʣʷʥʥʦʛʦ 

ʪʦʨʰʝʨʘ -ʨʝʟʫʣʴʪʘʪ ʩʪʠʣʠʟʘʮʠʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ 

ʚʝʥʝʮʠʘʥʩʢʦʛʦ ʙʦʢʘʣʘ, 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʪʝʭʥʠʢʝ 

ʬʠʣʠʛʨʘʥʴ. ʊʦʨʰʝʨ ʜʝʢʦʨʠʨʦʚʘʥ 

ʧʦʜ ʪʝʭʥʠʢʫ ʬʠʣʠʛʨʘʥʴ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʤʘʪʝʨʠʘʣ: 

ʩʪʝʢʣʦ, ʪʢʘʥʴ. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ 

ʪʝʭʥʠʢʘ ʠʩʧʦʣʥʝʥʠʷ: ʨʦʩʧʠʩʴ ʧʦ 

ʩʪʝʢʣʫ ʩʚʝʪʣʦ-ʤʦʣʦʯʥʳʤʠ 

ʥʠʪʷʤʠ, ʭʦʣʦʜʥʳʡ ʙʘʪʠʢ 

ɸʚʪʦʨ ʵʩʢʠʟʘ: ʂʩʝʥʠʷ 

ʂʘʣʘʰʥʠʢʦʚʘ 

ʈʠʩ. 3. ʉʪʝʢʣʷʥʥʳʡ ʪʦʨʰʝʨ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʴʝʨʝ 

ɸʚʪʦʨ ʵʩʢʠʟʘ: ʂʩʝʥʠʷ 

ʂʘʣʘʰʥʠʢʦʚʘ 

 

  
ʈʠʩ. 4. ʕʩʢʠʟ ʩʪʝʢʣʷʥʥʦʛʦ ʪʦʨʰʝʨʘ ʚ ʠʥʪʝʨʴʝʨʝ, 

ʩʪʠʣʴ ï ʩʦʚʨʝʤʝʥʥʘʷ ʢʣʘʩʩʠʢʘ 

ɸʚʪʦʨ ʵʩʢʠʟʘ: ʂʩʝʥʠʷ ʂʘʣʘʰʥʠʢʦʚʘ 

ʈʠʩ. 5. ʕʩʢʠʟ ʩʪʝʢʣʷʥʥʦʛʦ ʪʦʨʰʝʨʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʠʥʪʝʨʴʝʨʝ, ʩʪʠʣʴ - ʘʨ ʜʝʢʦ 

ɸʚʪʦʨ ʵʩʢʠʟʘ: ʂʩʝʥʠʷ ʂʘʣʘʰʥʠʢʦʚʘ 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʘʯʘʣʦʚ ʅ.ʅ. ʉʪʝʢʣʦ. ï ʄ.: ʀʟʜ-ʚʦ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ, 1959. 465 ʩ. 
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ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʝʨʚʳʡ ʛʣʘʚʥʳʡ ʘʨʭʠʪʝʢʪʦʨ ɼʦʤʝʥʠʢʦ ʊʨʝʟʠʥʠ ʠ ʧʝʨʚʳʝ ʮʝʥʪʨʳ ʛʦʨʦʜʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʯʠʥʳ ʠʥʪʝʨʝʩʘ ʇʝʪʨʘ I ʢ ɻʦʣʣʘʥʜʠʠ ʚʦ ʚʨʝʤʷ ʧʫʪʝʰʝʩʪʚʠʷ ʧʦ ɽʚʨʦʧʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʘʨʭʠʪʝʢʪʦʨ, ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʣʘʥʳ, ʠʩʪʦʨʠʷ ʦʩʥʦʚʘʥʠʷ.  
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HISTORY OF ST. PETERSBURG FOUNDATION  
 

The following article introduces the history of the foundation of St. Petersburg, General construction plans, chief 

architects, and first centers of the city. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʋʚʘʞʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʩʪʨʦʡʢʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

ʥʘʯʠʥʘʝʪʩʷ ʯʝʨʝʟ ʟʥʘʥʠʷ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʮʝʥʪʨʘ ʛʦʨʦʜʘ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 

ʢʫʣʴʪʫʨʥʦʡ ʩʪʦʣʠʮʝʡ, ʛʦʨʦʜʦʤ ʩ ʤʥʦʛʦʤʠʣʣʠʦʥʥʳʤ ʥʘʩʝʣʝʥʠʝʤ, ʚʘʞʥʝʡʰʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʥʘʫʯʥʳʤ ʠ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʈʦʩʩʠʠ. ʅʦ ʪʘʢ ʙʳʣʦ ʥʝ ʚʩʝʛʜʘ.  

ɿʝʤʣʠ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʣʶʜʠ ʟʘʩʝʣʷʣʠ ʝʱʸ ʩ ʜʨʝʚʥʠʭ 

ʚʨʝʤʝʥ. ʀʥʛʝʨʤʘʥʣʘʥʜʠʷ ʠʣʠ ʀʞʦʨʩʢʘʷ ʟʝʤʣʷ - ʵʪʦ ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʟʚʝʩʪʥʦʝ ʩ XI ʚʝʢʘ ʫ ʨʝʢʠ ʅʝʚʳ ʠ ʧʦʙʝʨʝʞʴʷ ʌʠʥʩʢʦʛʦ 

ʟʘʣʠʚʘ. ɼʦ ʧʨʠʭʦʜʘ ʩʶʜʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʟʘ ʵʪʫ ʟʝʤʣʶ ʰʣʘ ʙʦʨʴʙʘ ʤʝʞʜʫ ɺʝʣʠʢʠʤ ʅʦʚʛʦʨʦʜʦʤ ʠ 

ʐʚʝʮʠʝʡ. ʕʪʘ ʤʝʩʪʥʦʩʪʴ ʥʘʟʳʚʘʣʘʩʴ ʚ ʐʚʝʮʠʠ çʀʥʛʝʨʤʘʥʣʘʥʜʠʝʡè ʠʣʠ çʀʥʛʨʠʝʡè, ʚ ʈʦʩʩʠʠ ʟʘʢʨʝʧʠʣʦʩʴ 

ʥʘʠʤʝʥʦʚʘʥʠʝ çʀʞʦʨʩʢʘʷ ʟʝʤʣʷè, ʧʦ ʥʘʟʚʘʥʠʶ ʧʨʦʞʠʚʘʚʰʝʛʦ ʟʜʝʩʴ ʫʛʨʦ-ʬʠʥʩʢʦʛʦ ʧʣʝʤʝʥʠ ʠʞʦʨʘ.  

ʀʟʚʝʩʪʥʳʡ ʧʝʪʝʨʙʫʨʛʩʢʠʡ ʠʩʪʦʨʠʢ ɽ. ɺ. ɸʥʠʩʠʤʦʚ ʚ ʥʘʫʯʥʦʤ ʪʨʫʜʝ çʖʥʳʡ ʛʨʘʜ: ʇʝʪʝʨʙʫʨʛ 

ʚʨʝʤʝʥ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦè ʧʨʠʚʦʜʠʪ ʦʧʠʩʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʙʫʜʫʱʝʛʦ ʛʨʘʜʘ ʩʚʷʪʦʛʦ ʇʝʪʨʘ: çʃʝʩʘ ʚʦʢʨʫʛ 

ʥʦʚʦʨʦʞʜʝʥʥʦʡ ʩʪʦʣʠʮʳ, ʢʦʥʝʯʥʦ, ʙʳʣʠ ʦʯʝʥʴ ʤʘʣʦ ʧʦʭʦʞʠ ʥʘ ʪʝ ʧʨʠʛʦʜʥʳʝ çʧʘʨʢʦʚʳʝè ʣʝʩʘ, ʢʦʪʦʨʳʝ 

ʤʳ ʧʨʠʚʳʢʣʠ ʚʠʜʝʪʴ ʚʦʢʨʫʛ ʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ; ʵʪʦ ʙʳʣʠ ʥʘʩʪʦʷʱʠʝ ʪʘʸʞʥʳʝ ʜʝʙʨʠ, ʜʨʝʤʫʯʠʝ ʠ ʛʫʩʪʳʝè 

[1, ʩ. 8]. ʄʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʙʳʣʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤ, ʟʜʝʩʴ ʞʠʣʠ ʚʦʜʴ, ʠʞʦʨʘ, ʨʫʩʩʢʠʝ, ʬʠʥʥʳ, ʥʝʤʮʳ. 

çʆʩʚʦʝʥʥʳʤʠ ʠ ʟʘʩʝʣʝʥʥʳʤʠ ʙʳʣʠ ʶʞʥʳʡ ʠ ʚʦʩʪʦʯʥʳʡ ʙʝʨʝʛʘ ʦʩʪʨʦʚʘ ʂʦʡʚʫʩʘʘʨʠ (ʙʫʜʫʱʠʡ 

ʇʝʪʝʨʙʫʨʛʩʢʠʡ), ʙʝʨʝʛʦʚʘʷ ʣʠʥʠʷ ɺʘʩʠʣʴʝʚʩʢʦʛʦ (ʍʠʨʚʠʩʘʘʨʠ) ʦʩʪʨʦʚʘ ʧʦ ʄʘʣʦʡ ʅʝʚʝ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ 

ʤʝʩʪʘ ʙʫʜʫʱʝʡ ɸʜʤʠʨʘʣʪʝʡʩʢʦʡ ʩʪʦʨʦʥʳ (ʪʘʢ ʙʳʣʦ ʚ çʫʛʣʫè, ʦʙʨʘʟʦʚʘʥʥʦʤ ʅʝʚʦʡ ʠ ʨʝʢʦʡ, ʥʘʟʚʘʥʥʦʡ ʧʨʠ 

ʇʝʪʨʝ ʌʦʥʪʘʥʥʦʡ, ʠʣʠ ʌʦʥʪʘʥʢʦʡ). ɽʱʸ ʛʫʱʝ ʙʳʣʠ ʟʘʩʝʣʝʥʳ ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʝ ʠ ʚʝʨʭʦʚʴʷ ʅʝʚʳè [1, ʩ. 9]. 

çʅʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʅʝʚʳ (ʥʘ ʤʝʩʪʝ ʙʫʜʫʱʝʛʦ ʉʤʦʣʴʥʦʛʦ) ʚ ʢʦʥʮʝ XVII ʚ. ʥʘʭʦʜʠʣʦʩʴ ʩʝʣʦ ʉʧʘʩʩʢʦʝ, ʠʣʠ 

ʉʧʘʩʩʢʠʡ ʧʦʛʦʩʪ, ʩ ʧʨʘʚʦʩʣʘʚʥʦʡ ʜʝʨʝʚʷʥʥʦʡ ʮʝʨʢʦʚʴʶ, ʩʪʦʷʚʰʝʡ ʧʦʯʪʠ ʥʘʧʨʦʪʠʚ ʅʠʝʥʰʘʥʮʘ. 

ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʢʦʧʢʠ 1994 ʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʘʰʝʤ ʛʦʨʦʜʝ ʩʘʤʳʡ ʪʦʣʩʪʳʡ ʢʫʣʴʪʫʨʥʳʡ ʩʣʦʡ ð 
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ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʜʘʚʥʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ð ʥʘʭʦʜʠʪʩʷ ʧʨʷʤʦ ʥʘ ʙʝʨʝʛʫ ʅʝʚʳ ʧʝʨʝʜ ʉʤʦʣʴʥʳʤ ʤʦʥʘʩʪʳʨʝʤ.  

 

ʉʧʘʩʩʢʦʝ ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʚ ʫʜʦʙʥʦʤ ʤʝʩʪʝ ð ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ ʚʦʜʥʳʭ ʠ ʩʫʭʦʧʫʪʥʳʭ ʪʦʨʛʦʚʳʭ ʧʫʪʝʡè [1, ʩ. 

14]. 

çʀʟ ʚʘʨʷʛ ʚ ʛʨʝʢʠè. ɼʘʣʝʝ ʠʩʪʦʨʠʢ ɽ.ɺ. ɸʥʠʩʠʤʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪ: çɺʘʞʥʝʡʰʝʡ ʚʦʜʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʝʡ ʵʪʠʭ ʤʝʩʪ ʦʩʪʘʚʘʣʘʩʴ ʅʝʚʘ. ʇʦ ʥʝʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʧʨʦʣʝʛʘʣ 

ʟʥʘʤʝʥʠʪʳʡ ʪʦʨʛʦʚʳʡ ʧʫʪʴ ʠʟ ʉʢʘʥʜʠʥʘʚʠʠ ʢ ʏʝʨʥʦʤʫ ʤʦʨʶ ʠ ʥʘ ɹʘʣʢʘʥʳð çʀʟ ʚʘʨʷʛ ʚ ʛʨʝʢʠè. ʅʘ 

ʧʨʦʩʪʦʨʝ ʰʠʨʦʢʦʡ ʨʝʢʠ ʤʦʞʥʦ ʙʳʣʦ ʫʚʠʜʝʪʴ ʥʝ ʪʦʣʴʢʦ ʯʝʣʥ çʫʙʦʛʦʛʦ ʯʫʭʦʥʮʘè, ʥʦ ʠ ʜʝʩʷʪʢʠ ʰʚʝʜʩʢʠʭ, 

ʛʦʣʣʘʥʜʩʢʠʭ, ʘʥʛʣʠʡʩʢʠʭ, ʛʘʤʙʫʨʛʩʢʠʭ ʢʦʨʘʙʣʝʡ, ʧʨʠʭʦʜʠʚʰʠʭ ʧʦ ʅʝʚʝ ʢ ʅʠʝʥʫ ʟʘ ʪʦʚʘʨʘʤʠ [1, ʩ. 15]. 

ʇʝʪʨ I ʥʘʯʘʣ ʚʦʡʥʫ ʩʦ ʐʚʝʮʠʝʡ ʚ 1700 ʛʦʜʫ ʩ ʮʝʣʴʶ ʚʦʟʚʨʘʱʝʥʠʷ ʟʝʤʝʣʴ ʧʨʝʜʢʦʚ ʠ ʚʳʭʦʜʘ ʢ ɹʘʣʪʠʡʩʢʦʤʫ 

ʤʦʨʶ. ɼʣʷ ʚʳʭʦʜʘ ʨʫʩʩʢʦʡ ʘʨʤʠʠ ʢ ʅʝʚʝ ʠ ʌʠʥʩʢʦʤʫ ʟʘʣʠʚʫ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʟʷʪʴ ʜʚʝ ʢʨʝʧʦʩʪʠ.  

 

ʂʨʝʧʦʩʪʴ ʆʨʝʰʝʢ. ʇʝʨʚʦʡ ʙʳʣʘ ʦʪʚʦʸʚʘʥʘ ʢʨʝʧʦʩʪʴ ʅʦʪʝʙʫʨʛ (ʨʘʥʝʝ ʥʘʟʳʚʘʚʰʘʷʩʷ ʆʨʝʰʝʢ) 14 

(25) ʦʢʪʷʙʨʷ 1702 ʛ. ʂʨʝʧʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʠʩʪʦʢʝ ʅʝʚʳ ʠ ʟʘʢʨʳʚʘʝʪ ʚʭʦʜ ʩʦ ʩʪʦʨʦʥʳ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ.  

ʂʨʝʧʦʩʪʴ ʅʠʝʥʰʘʥʮ. ʇʦʩʣʝ ʵʪʦʛʦ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʝʛʨʘʜʦʡ, ʤʝʰʘʚʰʝʡ ʚʳʭʦʜʫ ʢ ɹʘʣʪʠʡʩʢʦʤʫ 

ʤʦʨʶ, ʦʩʪʘʣʘʩʴ ʰʚʝʜʩʢʘʷ ʢʨʝʧʦʩʪʴ ʅʠʝʥʰʘʥʮ, ʥʘʭʦʜʷʱʘʷʩʷ ʧʨʠ ʚʧʘʜʝʥʠʠ ʚ ʅʝʚʫ ʨʝʢʠ ʆʭʪʳ. ʇʦʩʣʝ ʦʪʢʘʟʘ 

ʢʦʤʝʥʜʘʥʪʘ ʩʜʘʪʴ ʢʨʝʧʦʩʪʴ, ʙʳʣ ʥʘʯʘʪ ʘʨʪʠʣʣʝʨʠʡʩʢʠʡ ʦʙʩʪʨʝʣ 30 ʘʧʨʝʣʷ 1703 ʛʦʜʘ ʠ ʚʩʢʦʨʝ ʢʨʝʧʦʩʪʴ 

ʙʳʣʘ ʣʠʰʝʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ. ʂʨʝʧʦʩʪʴ ʅʠʝʥʰʘʥʮ ʙʳʣʘ ʚʟʷʪʘ 1 ʤʘʷ ʠ ʚ ʪʦʪ 

ʞʝ ʜʝʥʴ ʧʝʨʝʠʤʝʥʦʚʘʥʘ ʚ ʐʣʦʪʙʫʨʛ ï ɿʘʤʦʢ-ʛʦʨʦʜ.  

ʉʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʢʨʝʧʦʩʪʠ ʥʘ ʦ. ɿʘʷʯʠʡ. ʉ ʟʘʭʚʘʪʦʤ ʅʠʝʥʰʘʥʮʘ ʅʝʚʘ ʮʝʣʠʢʦʤ ʧʦʧʘʜʘʣʘ ʚʦ 

ʚʣʘʜʝʥʠʝ ʢ ʨʫʩʩʢʠʤ. ʊʝʧʝʨʴ, ʯʪʦʙʳ ʟʘʢʨʝʧʠʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ 

ʢʨʝʧʦʩʪʠ. ʅʘ ʚʦʝʥʥʦʤ ʩʦʚʝʪʝ ʙʳʣʦ ʨʝʰʝʥʦ, ʯʪʦ ʅʠʝʥʰʘʥʮ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʢʨʝʧʣʝʥʠʷ ʥʝ ʧʦʜʭʦʜʠʪ, ʪʘʢ 

ʢʘʢ ʥʘʭʦʜʠʣʘʩʴ ʜʦʚʦʣʴʥʦ ʜʘʣʝʢʦ ʦʪ ʤʦʨʷ. ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʇʝʪʨʦʤ I ʙʳʣʦ ʥʘʡʜʝʥʦ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʤʝʩʪʦ ï ɿʘʷʯʠʡ ʦʩʪʨʦʚ: 

V ʦʩʪʨʦʚ ʨʘʩʧʦʣʦʞʝʥ ʫ ʨʘʟʚʝʪʚʣʝʥʠʷ ʅʝʚʳ ʥʘ ʜʚʘ ʨʫʢʘʚʘ; 

V ʦʩʪʨʦʚ ʥʘʭʦʜʠʪʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʤʦʨʷ, ʯʪʦ ʦʯʝʥʴ ʫʜʦʙʥʦ ʜʣʷ ʝʛʦ ʦʙʦʨʦʥʳ; 

V ʩ ʦʩʪʨʦʚʘ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʬʘʨʚʘʪʝʨʘ ʠ ʦʪʢʨʳʚʘʪʴ ʧʦ ʥʠʤ ʦʛʦʥʴ,  

V ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʦʩʪʨʦʚ ʦʤʳʚʘʣʩʷ ʚʦʜʦʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʣʦ ʝʛʦ ʰʪʫʨʤ, 

V ʤʘʣʳʝ ʨʘʟʤʝʨʳ ʦʩʪʨʦʚʘ ʧʦʟʚʦʣʷʣʠ ʚʩʶ ʙʝʨʝʛʦʚʫʶ ʣʠʥʠʶ ʟʘʥʷʪʴ ʢʨʝʧʦʩʪʥʳʤʠ ʩʪʝʥʘʤʠ, ʥʝ 

ʦʩʪʘʚʣʷʷ ʚʨʘʛʫ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʢʨʝʧʠʪʴʩʷ ʧʦʜ ʥʠʤʠ. 

ʅʦʚʘʷ ʢʨʝʧʦʩʪʴ ʙʳʣʘ ʟʘʣʦʞʝʥʘ 16 ʤʘʷ (27 ʤʘʷ - ʧʦ ʥʦʚʦʤʫ ʩʪʠʣʶ) 1703 ʛʦʜʘ ï ʚ ʜʝʥʴ ʩʦʰʝʩʪʚʠʷ ʉʚʷʪʦʛʦ 

ɼʫʭʘ. ɺ ʠʩʪʦʨʠʯʝʩʢʦʤ ʦʯʝʨʢʝ ɺ.ʅ. ɸʚʩʝʝʥʢʦ ʦʧʫʙʣʠʢʦʚʘʥʳ ʠʥʪʝʨʝʩʥʳʝ ʬʨʘʛʤʝʥʪʳ ʩʪʘʨʠʥʥʦʡ ʨʫʢʦʧʠʩʠ: 

ç16 ʤʘʷ, ʚ ʜʝʥʴ ʩʦʰʝʩʪʚʠʷ ʉʚʷʪʦʛʦ ɼʫʭʘ, ʧʨʠʩʪʫʧʣʝʥʦ ʙʳʣʦ ʠ ʢ ʟʘʢʣʘʜʢʝ ʢʨʝʧʦʩʪʠ. ɺ ʵʪʦʪ ʜʝʥʴ ʚ ʣʘʛʝʨʝ 

ʦʪʩʣʫʞʝʥʘ ʙʳʣʘ ʣʠʪʫʨʛʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʇʝʪʨ ʩ ʙʦʣʴʰʦʡ ʩʚʠʪʦʡ ʦʪʧʨʘʚʠʣʩʷ ʥʘ ʣʦʜʢʘʭ ʚʥʠʟ ʧʦ ʅʝʚʝ, ʠ 

ʚʳʩʘʜʠʚʰʠʩʴ ʥʘ ʦʩʪʨʦʚʝ, ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʧʨʠ ʦʩʚʷʱʝʥʠʠ ʠʟʙʨʘʥʥʦʛʦ ʤʝʩʪʘ, ʠ ʚʩʣʝʜ ʟʘʪʝʤ, ʩ ʟʘʩʪʫʧʦʤ ʚ 

ʨʫʢʘʭ, ʧʦʜʘʣ ʟʥʘʢ ʢ ʥʘʯʘʣʫ ʟʝʤʣʝʢʦʧʥʳʭ ʨʘʙʦʪ. ʂʦʛʜʘ ʧʝʨʚʳʡ ʨʦʚ ʜʦʩʪʠʛ ʫʞʝ ʜʚʫʭ ʘʨʰʠʥ ʛʣʫʙʠʥʳ, ʚ ʥʝʛʦ 

ʦʧʫʩʪʠʣʠ ʚʳʩʝʯʝʥʥʳʡ ʠʟ ʢʘʤʥʷ ʷʱʠʢ, ʚ ʢʦʪʦʨʳʡ ʇʝʪʨ ʧʦʩʪʘʚʠʣ ʟʦʣʦʪʦʡ ʢʦʚʯʝʛ ʩ ʯʘʩʪʠʮʝʡ ʤʦʱʝʡ 

ɸʧʦʩʪʦʣʘ ɸʥʜʨʝʷ, ʠ ʟʘʢʨʳʚ ʷʱʠʢ ʢʘʤʝʥʥʦʡ ʞʝ ʧʣʠʪʦʡ, ʫʙʨʘʣ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ ʚʳʨʝʟʘʥʥʳʤʠ ʢʫʩʢʘʤʠ 

ʜʝʨʥʘè [2, ʩ. 18]. ɼʘʣʝʝ ʠʩʪʦʨʠʢ ɺ.ʅ. ɸʚʩʝʝʥʢʦ ʧʫʙʣʠʢʫʝʪ ʠʟ ʩʪʘʨʠʥʥʳʭ ʨʫʢʦʧʠʩʝʡ ʩʣʝʜʫʶʱʫʶ 

ʧʦʜʨʦʙʥʦʩʪʴ: çʂʦʛʜʘ ʇʝʪʨ ʚʟʷʣʩʷ ʟʘ ʟʘʩʪʫʧ, ʩ ʚʳʩʦʪʳ ʩʧʫʩʪʠʣʩʷ ʦʨʝʣ ʠ ʧʘʨʠʣ ʥʘʜ ʦʩʪʨʦʚʦʤ. ʎʘʨʴ, ʦʪʦʡʜʷ 

ʚ ʩʪʦʨʦʥʫ, ʩʨʫʙʠʣ ʜʚʝ ʪʦʥʢʠʝ ʙʝʨʝʟʢʠ, ʠ ʩʦʝʜʠʥʠʚ ʠʭ ʚʝʨʭʫʰʢʠ, ʧʦʩʪʘʚʠʣ ʩʪʚʦʣʳ ʚ ʚʳʢʦʧʘʥʥʳʝ ʷʤʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʵʪʠ ʜʚʝ ʙʝʨʝʟʢʠ ʜʦʣʞʥʳ ʙʳʣʠ ʦʙʦʟʥʘʯʘʪʴ ʤʝʩʪʦ ʜʣʷ ʚʦʨʦʪ ʙʫʜʫʱʝʡ ʢʨʝʧʦʩʪʠ. ʆʨʝʣ ʦʧʫʩʪʠʣʩʷ ʠ 

ʩʝʣ ʥʘ ʙʝʨʝʟʢʠ; ʝʛʦ ʩʥʷʣʠ ʦʪʪʫʜʘ, ʠ ʇʝʪʨ, ʦʙʨʘʜʦʚʘʥʥʳʡ ʩʯʘʩʪʣʠʚʳʤ ʧʨʝʜʟʥʘʤʝʥʦʚʘʥʠʝʤ, ʧʝʨʝʚʷʟʘʣ ʦʨʣʫ 

ʥʦʛʠ ʧʣʘʪʢʦʤ ʠ ʧʦʩʘʜʠʣ ʝʛʦ ʢ ʩʝʙʝ ʥʘ ʨʫʢʫ. ʊʘʢ ʦʥ ʚʟʦʰʝʣ, ʩ ʦʨʣʦʤ ʥʘ ʨʫʢʝ, ʥʘ ʷʭʪʫ, ʧʨʠ ʪʦʨʞʝʩʪʚʝʥʥʦʡ 

ʧʫʰʝʯʥʦʡ ʧʘʣʴʙʝ. ɺ ʣʘʛʝʨʝ ʚʩʝʡ ʩʚʠʪʝ ʠ ʜʫʭʦʚʝʥʩʪʚʫ ʧʨʝʜʣʦʞʝʥ ʙʳʣ ʦʙʝʜ. ɺʝʩʝʣʴʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʟʘ 

ʧʦʣʥʦʯʴ, ʠ ʧʫʰʢʠ ʥʝ ʫʩʪʘʚʘʣʠ ʧʘʣʠʪʴè [2, ʩ. 20]. 

ʀʤʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʥʦʚʦʧʦʩʪʨʦʝʥʥʘʷ ʢʨʝʧʦʩʪʴ ʧʦʣʫʯʠʣʘ ʚ ʇʝʪʨʦʚ ʜʝʥʴ 29 ʠʶʥʷ (12 ʠʶʣʷ ʧʦ 

ʥʦʚʦʤʫ ʩʪʠʣʶ) 1703 ʛʦʜʘ ʚ ʯʝʩʪʴ ʩʚʷʪʦʛʦ ɸʧʦʩʪʦʣʘ ʇʝʪʨʘ. ɺ ʪʦʪ ʞʝ ʜʝʥʴ ʥʘ ʦʩʪʨʦʚʝ ʙʳʣ ʟʘʣʦʞʝʥ ʭʨʘʤ 

ʩʚʷʪʳʭ ʇʝʪʨʘ ʠ ʇʘʚʣʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʦ 29 ʠʶʥʷ ʚ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ ʥʘʟʚʘʥʠʝ ʛʦʨʦʜʘ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʜʝʥʴ ʦʩʥʦʚʘʥʠʷ ʛʦʨʦʜʘ ʦʪʤʝʯʘʝʪʩʷ 16 (27) ʤʘʷ: çɻʦʨʦʜʦʢ, ʟʘʣʦʞʝʥʥʳʡ 16 ʤʘʷ, 

ʥʘʟʚʘʥ ʙʳʣ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʦʤ, ʚ ʧʘʤʷʪʴ ʩʚʷʪʦʛʦ ɸʧʦʩʪʦʣʘ ʇʝʪʨʘè [2, ʩ. 20]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʥʴ 

ʨʦʞʜʝʥʠʷ ʛʦʨʦʜʘ ʦʬʠʮʠʘʣʴʥʦ ʧʨʘʟʜʥʫʝʪʩʷ 27 ʤʘʷ (ʧʦ ʥʦʚʦʤʫ ʩʪʠʣʶ).  

ʂʨʝʧʦʩʪʴ ʩʪʨʦʠʣʘʩʴ ʧʦ ʧʣʘʥʫ, ʥʘʯʝʨʯʝʥʥʦʤʫ ʩʘʤʠʤ ʇʝʪʨʦʤ ʇʝʨʚʳʤ. ʇʦʩʪʨʦʡʢʘ ʰʣʘ ʙʳʩʪʨʦ, 

ʯʪʦʙʳ ʫʩʧʝʪʴ ʟʘʢʦʥʯʠʪʴ ʢʨʝʧʦʩʪʴ çʚʯʝʨʥʝè ʢ ʦʩʝʥʠ. ɺ ʧʝʨʚʳʝ ʛʦʜʳ, ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʪʝʥʳ 

ʥʘʩʳʧʘʣʠʩʴ ʠʟ ʟʝʤʣʠ ʠ ʪʦʣʴʢʦ ʯʝʨʝʟ ʪʨʠ ʛʦʜʘ ʥʘʯʘʣʦʩʴ ʚʦʟʚʝʜʝʥʠʝ ʢʘʤʝʥʥʳʭ ʫʢʨʝʧʣʝʥʠʡ. 

ʉʢʦʨʦ ʧʦʩʣʝ ʚʦʟʚʝʜʝʥʠʷ ʢʨʝʧʦʩʪʠ, ʥʝʜʘʣʝʢʦ ʦʪ ʥʝʝ, ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʧʝʨʚʦʝ ʞʠʣʠʱʝ ʇʝʪʨʘ I ʚ 

ʇʝʪʝʨʙʫʨʛʝ ï ʜʝʨʝʚʷʥʥʳʡ ʜʦʤ, ʚʳʢʨʘʰʝʥʥʳʡ çʧʦʜ ʢʠʨʧʠʯè, ʧʦ ʪʠʧʫ ʝʛʦ ʣʶʙʠʤʳʭ ʛʦʣʣʘʥʜʩʢʠʭ ʧʦʩʪʨʦʝʢ. 

ʎʘʨʴ ʥʝʜʦʣʛʦ ʞʠʣ ʚ ʵʪʦʤ ɼʦʤʠʢʝ, ʦʜʥʘʢʦ ʚ ʧʘʤʷʪʴ ʦʙ ʦʩʥʦʚʘʪʝʣʝ, ʝʛʦ ʩʦʭʨʘʥʠʣʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ.  

ɻʦʨʦʜ ʥʘʯʘʣ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʪʠ ʥʘ ɹʝʨʝʟʦʚʦʤ ʦʩʪʨʦʚʝ (ʚ ʥʘʯʘʣʝ ʍVIII  ʚʝʢʘ ɹʝʨʝʟʦʚʳʡ ʦʩʪʨʦʚ 

ʥʘʟʚʘʣʠ ɻʦʨʦʜʩʢʦʡ, ʊʨʦʠʮʢʠʡ, ʟʘʪʝʤ ʩ 1730-1914 ʇʝʪʝʨʙʫʨʛʩʢʠʡ, ʩ 1914 ʇʝʪʨʦʛʨʘʜʩʢʠʡ). ɹʝʨʝʟʦʚʳʡ ï 
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ʥʳʥʝ ʇʝʪʨʦʛʨʘʜʩʢʠʡ ʦʩʪʨʦʚ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʦʩʪʨʦʚʦʚ ʜʝʣʴʪʳ ʅʝʚʳ. ʅʝʧʦʜʘʣʝʢʫ ʦʪ ɼʦʤʠʢʘ ʮʘʨʷ 

ʇʝʪʨʘ I ʩʪʨʦʠʣʠ ʩʚʦʠ ʜʦʤʘ ʝʛʦ ʙʣʠʞʘʡʰʠʝ ʩʧʦʜʚʠʞʥʠʢʠ, ʘ ʯʫʪʴ ʧʦʜʘʣʴʰʝ ʦʪ ʙʝʨʝʛʘ ʩʝʣʠʣʠʩʴ ʜʚʦʨʷʥʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʘʷ ʫʣʠʮʘ ʛʦʨʦʜʘ (ʧʦʟʞʝ ʝʝ ʥʘʟʚʘʣʠ ɼʚʦʨʷʥʩʢʦʡ (ʥʳʥʝ ʫʣ. ʂʫʡʙʳʰʝʚʘ)).  

ɺ ʧʝʨʠʦʜ ʩ 1703 ʧʦ 1710 ʛʦʜʳ ʇʝʪʝʨʙʫʨʛ ʨʘʟʚʠʚʘʣʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ, ʠ ʟʘʩʪʨʘʠʚʘʣʩʷ ʧʦ ʪʝʤ 

ʞʝ ʧʨʠʥʮʠʧʘʤ, ʯʪʦ ʠ ʜʨʫʛʠʝ ʜʨʝʚʥʝʨʫʩʩʢʠʝ ʛʦʨʦʜʘ. ʆʪ ʤʝʨ ʧʦ ʦʙʫʩʪʨʦʡʩʪʚʫ ʛʦʨʦʜʘ ʮʘʨʷ ʇʝʪʨʘ I ʚ ʪʦ ʚʨʝʤʷ 

ʦʪʚʣʝʢʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦʝʥʥʳʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ:  

V ʧʨʦʜʦʣʞʘʣʘʩʴ ʉʝʚʝʨʥʘʷ ʚʦʡʥʘ ʩʦ ʐʚʝʮʠʝʡ,  

V ʚ 1710 ʥʘʯʘʣʠʩʴ ʥʦʚʳʝ ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʘ ʵʪʦʪ ʨʘʟ ʧʨʦʪʠʚ ʊʫʨʮʠʠ.  

ɺ ʩʪʨʘʥʝ ʜʣʷ ʨʝʛʫʣʷʨʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝ ʭʚʘʪʘʣʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʂʘʞʜʦʡ 

ʚʝʩʥʦʡ ʢ ʛʦʨʦʜʫ ʩʚʦʟʠʣʠ ʪʳʩʷʯʠ ʢʨʝʩʪʴʷʥ, ʧʨʠʚʣʝʢʘʣʠ ʪʘʢʞʝ ʩʦʣʜʘʪ ʠ ʧʣʝʥʥʳʭ ʰʚʝʜʦʚ, ʘ ʦʩʝʥʴʶ 

ʦʩʪʘʚʰʠʭʩʷ ʚ ʞʠʚʳʭ ʨʘʙʦʯʠʭ ʦʪʧʫʩʢʘʣʠ ʜʦʤʦʡ. ʊʝʧʝʨʴ ʧʦʩʣʝ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʨʦʜʘ, ʇʝʪʝʨʙʫʨʛ ʩʪʘʣ 

ʥʦʚʦʡ ʢʘʪʦʨʛʦʡ ʜʣʷ ʧʨʝʩʪʫʧʥʠʢʦʚ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘ ʩʘʤʳʭ ʪʷʞʝʣʳʭ ʨʘʙʦʪʘʭ. ɻʦʚʦʨʠʣʠ ʜʘʞʝ, ʯʪʦ 

çʩʩʳʣʢʘè ʚ ʛʦʨʦʜ ʥʘ ʅʝʚʝ ʙʳʣʘ ʜʘʞʝ ʩʪʨʘʰʥʝʝ ʩʠʙʠʨʩʢʦʡ. ʀ ʵʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʚʝʜʴ ʪʝʤ, ʢʪʦ ʚʦʟʚʦʜʠʣ 

ʇʝʪʝʨʙʫʨʛ ʧʨʠʭʦʜʠʣʦʩʴ ʢʘʞʜʳʡ ʜʝʥʴ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʙʦʣʴʰʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ.  

 ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʙʳʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʝʩʪʥʦʩʪʴ ʙʫʜʫʱʝʛʦ 

ʛʦʨʦʜʘ ʙʳʣʘ ʙʦʣʦʪʠʩʪʦʡ, ʘ ʧʦʯʚʘ ʟʳʙʢʦʡ, ʧʦʵʪʦʤʫ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʯʪʦ-ʣʠʙʦ ʩʪʨʦʠʪʴ, ʧʨʠʭʦʜʠʣʦʩʴ 

ʚʳʢʘʧʳʚʘʪʴ ʧʨʫʜʳ ʠ ʢʘʥʘʚʳ, ʜʣʷ ʦʩʫʰʝʥʠʷ, ʘ ʚʳʥʫʪʫʶ ʟʝʤʣʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʥʷʪʠʷ ʫʨʦʚʥʷ ʥʠʟʠʥ. 

ɼʣʷ ʫʢʨʝʧʣʝʥʠʷ ʧʦʯʚʳ ʧʦʜ ʙʫʜʫʱʠʤ ʩʪʨʦʝʥʠʝʤ, ʠʣʠ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʫʣʠʮʳ, ʥʫʞʥʦ ʙʳʣʦ ʚʙʠʪʴ ʚ ʟʝʤʣʶ 

ʪʦʣʩʪʳʝ ʩʚʘʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʟʘʣʦʞʠʪʴ ʬʘʰʠʥʳ - ʪʦʣʩʪʳʝ ʠ ʜʣʠʥʥʳʝ ʧʫʯʢʠ ʙʝʨʝʟʦʚʳʭ ʠʣʠ ʣʠʧʦʚʳʭ 

ʧʨʫʪʴʝʚ, ʩʚʝʨʭʫ ʥʘʩʳʧʘʪʴ ʛʨʘʚʠʡ, ʱʝʙʝʥʴ, ʧʝʩʦʢ ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʩʝʭ ʵʪʠʭ ʨʘʙʦʪ ʩʦʦʨʫʜʠʪʴ ʬʫʥʜʘʤʝʥʪ. ɺʩʷ 

ʪʷʞʝʣʘʷ ʨʘʙʦʪʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚʨʫʯʥʫʶ. ʂʘʞʜʳʡ ʛʦʜ ʥʘ ʟʝʤʣʝ ʩʝʚʝʨʥʦʡ ʩʪʦʣʠʮʳ ʧʦʛʠʙʘʣʠ ʩʦʪʥʠ ʣʶʜʝʡ, 

ʠ ʜʦ ʩʠʭ ʧʦʨ ʪʦʯʥʦʝ ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ ʥʝ ʠʟʚʝʩʪʥʦ.  

ʇʦʩʣʝ ʩʯʘʩʪʣʠʚʦʡ ʧʦʙʝʜʳ ʚ ʇʦʣʪʘʚʩʢʦʡ ʙʠʪʚʝ ʚ 1709 ʛʦʜʫ ʠ ʦʢʦʥʯʘʥʠʠ ʉʝʚʝʨʥʦʡ ʚʦʡʥʳ, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ ʥʘʯʘʣ ʦʞʠʚʣʷʪʴʩʷ ʠ ʟʘʩʪʨʘʠʚʘʪʴʩʷ. ɺ ʵʪʦ ʚʨʝʤʷ ʦʥ ʝʱʸ ʤʘʣʦ ʧʦʭʦʜʠʣ ʥʘ ʙʫʜʫʱʫʶ ʩʪʦʣʠʮʫ.  

ɺ ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʩʪʦʨʦʥʝ ʪʦʣʴʢʦ ʚ ʙʣʠʞʘʡʰʝʡ ʢ ʅʝʚʩʢʦʤʫ ʙʝʨʝʛʫ ʤʝʩʪʥʦʩʪʠ ʥʘʭʦʜʠʣʠʩʴ 

ʩʧʣʦʰʥʳʝ ʟʘʩʪʨʦʡʢʠ. ʊʘʤ ʚʦʟʥʠʢʣʠ ʥʝʩʢʦʣʴʢʦ ʫʣʠʮ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʢʦʪʦʨʳʭ ʩʪʦʷʣʠ ʜʝʨʝʚʷʥʥʳʝ ʠ 

ʤʘʟʘʥʢʦʚʳʝ ʤʘʣʝʥʴʢʠʝ ʜʦʤʘ, ʘ ʥʘ ʥʘʙʝʨʝʞʥʦʡ ʥʘʭʦʜʠʣʠʩʴ ʙʘʨʘʢʠ, ʙʦʣʴʰʝ ʧʦʭʦʞʠʝ ʥʘ ʰʘʣʘʰʠ. ʅʘ 

ɺʘʩʠʣʴʝʚʩʢʦʤ ʦʩʪʨʦʚʝ ʩʪʦʷʣʠ ʧʦʢʘ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʧʦʩʪʨʦʡʢʠ, ʩʘʤʦʡ ʢʨʘʩʠʚʦʡ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣ ʜʦʤ 

ʢʥʷʟʷ ʄʝʥʴʰʠʢʦʚʘ. ʅʘ ɺʳʙʦʨʛʩʢʦʡ ʩʪʦʨʦʥʝ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʨʷʜʦʚ ʦʯʝʥʴ ʙʝʜʥʳʭ ʩʪʨʦʝʥʠʡ, ʠ ʜʝʨʝʚʷʥʥʘʷ 

ʮʝʨʢʦʚʴ ʩʚʷʪʦʛʦ ʉʘʤʧʩʦʥʠʷ, ʟʘʣʦʞʝʥʥʘʷ ʚ 1709 ʛʦʜʫ ʚ ʧʘʤʷʪʴ ʦ ʇʦʣʪʘʚʩʢʦʡ ʧʦʙʝʜʝ.  

ʅʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʅʝʚʳ ʙʳʣʦ ʪʦʣʴʢʦ ʟʜʘʥʠʝ ɸʜʤʠʨʘʣʪʝʡʩʪʚʘ ʩ ʫʢʨʝʧʣʝʥʠʷʤʠ, ʠ ʧʦʟʘʜʠ ʥʝʛʦ ʮʝʨʢʦʚʴ 

ʩʚʷʪʦʛʦ ʀʩʘʘʢʠʷ. ɿʘ ʄʦʡʢʦʡ ʫʞʝ ʰʣʠ ʣʝʩʘ ʠ ʙʦʣʦʪʘ. ʍʦʪʷ ʠ ʧʳʪʘʣʠʩʴ ʧʨʦʢʣʘʜʳʚʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʫʣʠʮʳ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʜʦʤʦʚ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʙʝʩʧʦʨʷʜʦʯʥʦ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʙʳʣ ʦʬʠʮʠʘʣʴʥʦ ʥʘʟʥʘʯʝʥ ʥʦʚʦʡ ʩʪʦʣʠʮʝʡ ʚ 1712 ʛʦʜʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʙʳʪʠʷ: 

çʥʘʯʘʣʘʩʴ ʙʳʩʪʨʘʷ ʠ ʧʨʘʚʠʣʴʥʘʷ ʟʘʩʪʨʦʡʢʘ ʫʣʠʮ, ʧʣʦʱʘʜʝʡ ʠ ʥʘʙʝʨʝʞʥʳʭ, ʠ ʧʨʠʩʪʫʧʣʝʥʦ ʙʳʣʦ ʢ 

ʥʝʦʙʭʦʜʠʤʳʤ ʤʝʨʘʤ ʛʦʨʦʜʩʢʦʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘè [3]. ʎʘʨʴ ʇʝʪʨ I ʦʩʦʟʥʘʚʘʣ, ʯʪʦ ʛʦʨʦʜ ʥʝ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʞʠʪʝʣʝʡ, ʠ ʧʦʵʪʦʤʫ ʧʨʝʜʧʨʠʥʠʤʘʣ ʤʝʨʳ ʠ ʧʦ ʟʘʩʝʣʝʥʠʶ ʥʦʚʦʡ ʩʪʦʣʠʮʳ: 

1. ʇʝʪʨ I ʨʘʟʜʘʚʘʣ ʙʝʩʧʣʘʪʥʳʝ ʫʯʘʩʪʢʠ ʟʝʤʣʠ ʣʶʜʷʤ, ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʜʝʨʞʘʪʴ ʚ ʥʦʚʦʤ 

ʛʦʨʦʜʝ; 

2. ʇʝʪʨ I ʠʟʜʘʣ ʫʢʘʟ ʚ 1713 ʛʦʜʫ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ, ʚʩʝ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢʦ ʜʚʦʨʫ ʦʙʷʟʳʚʘʣʠʩʴ ʞʠʪʴ 

ʚ ʇʝʪʝʨʙʫʨʛʝ ʠ ʩʪʨʦʠʪʴ ʜʦʤʘ; 

3. ʉʦʛʣʘʩʥʦ ʫʢʘʟʫ ʥʠʛʜʝ ʚ ʈʦʩʩʠʠ ʙʦʣʴʰʝ ʥʝ ʨʘʟʨʝʰʘʣʦʩʴ ʩʪʨʦʠʪʴ ʢʘʤʝʥʥʳʝ ʜʦʤʘ,  

4. ʚʩʝʭ ʢʘʤʝʥʱʠʢʦʚ ʩʚʦʟʠʣʠ ʚ ʛʦʨʦʜ ʥʘ ʅʝʚʝ.  

ʂ ʪʦʤʫ ʚʨʝʤʝʥʠ ʙʳʣʠ ʚʳʩʪʨʦʝʥʳ: çɿʠʤʥʠʡ ʜʦʤè (ʥʳʥʝʰʥʠʡ ʕʨʤʠʪʘʞ) ʠ çʃʝʪʥʠʡ ʜʦʤè, ʜʦʤ ʜʣʷ ʮʘʨʝʚʥʳ 

ʅʘʪʘʣʴʠ ɸʣʝʢʩʝʝʚʥʳ, ʜʚʦʨʮʘ ʮʘʨʝʚʠʯʘ ɸʣʝʢʩʝʷ, ʚʝʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʨʘʟʙʠʚʢʝ ʃʝʪʥʝʛʦ ʩʘʜʘ, ʧʨʦʢʣʘʜʳʚʘʣʩʷ 

ʅʝʚʩʢʠʡ ʧʨʦʩʧʝʢʪè [3]. ʇʝʪʨʘ I ʥʝ ʫʩʪʨʘʠʚʘʣʠ ʧʦʢʘ ʝʱʝ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʛʦʨʦʜʝ, ʠ ʦʥ ʧʦʥʠʤʘʣ, ʯʪʦ ʜʣʷ ʨʦʩʪʘ ʇʝʪʝʨʙʫʨʛʘ ʥʫʞʝʥ ʟʘʨʘʥʝʝ ʚʳʨʘʙʦʪʘʥʥʳʡ ʧʣʘʥ ʠ ʪʦʪ ʦʧʳʪʥʳʡ 

ʘʨʭʠʪʝʢʪʦʨ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʝʛʦ ʨʘʟʨʘʙʦʪʘʪʴ.  

 ʈʝʛʫʣʷʨʥʳʡ ʩʪʠʣʴ ʠ ʢʦʤʧʘʢʪʥʦʩʪʴ ʩʪʦʣʠʮʳ ɻʦʣʣʘʥʜʠʠ ï ɸʤʩʪʝʨʜʘʤʘ. ɺʦ ʚʨʝʤʷ ʧʫʪʝʰʝʩʪʚʠʷ ʧʦ 

ɽʚʨʦʧʝ ʇʝʪʨʘ I ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʨʠʚʣʝʢʣʘ ɻʦʣʣʘʥʜʠʷ: 

V ʤʦʨʩʢʠʝ ʧʦʨʪʳ, ʨʝʯʥʳʝ ʜʝʣʴʪʳ, ʢʘʥʘʣʳ, ʚʝʨʬʠ, ʝʸ ʛʨʫʙʦʚʘʪʳʝ ʥʨʘʚʳ,  

V ʪʘʤ ʙʳʣʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ ʪʦʨʛʦʚʣʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ,  

V ʣʶʜʠ, ʟʘʥʷʪʳʝ ʚ ʪʦʨʛʦʚʣʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʙʣʘʜʘʣʠ ʚʳʜʘʶʱʠʤʩʷ ʧʦʣʦʞʝʥʠʝʤ, ʜʦʩʪʘʪʦʯʥʳʤ 

ʙʦʛʘʪʩʪʚʦʤ, ʥʦ ʥʝ ʨʦʩʢʦʰʴʶ, ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ - ʪʨʫʜʦʣʶʙʠʝʤ. 

ʈʝʛʫʣʷʨʥʳʡ ʩʪʠʣʴ ʠ ʢʦʤʧʘʢʪʥʦʩʪʴ ʩʪʦʣʠʮʳ ɸʤʩʪʝʨʜʘʤʘ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʇʝʪʨʫ ʫʜʦʙʥʳʤʠ ʜʣʷ ʧʦʜʨʘʞʘʥʠʷ. 

ʇʝʨʚʳʡ ʛʣʘʚʥʳʡ ʘʨʭʠʪʝʢʪʦʨ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ï ɼʦʤʝʥʠʢʦ ʊʨʝʟʠʥʠ (1670-1734). ɺ ʪʝʯʝʥʠʝ 

çʜʝʨʝʚʷʥʥʦʛʦè ʠ çʤʘʟʘʥʢʦʚʦʛʦè ʧʝʨʠʦʜʦʚ ʧʝʨʚʳʤ ʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʘʨʭʠʪʝʢʪʦʨʦʤ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʙʳʣ 

ɼʦʤʝʥʠʢʦ ɸʥʜʨʝʘ ʊʨʝʟʠʥʠ. ʇʨʠʙʳʣ ʚ ʇʝʪʝʨʙʫʨʛ ʚ 1703 ʛʦʜʫ ʠʟ ʀʪʘʣʠʠ, ʛʜʝ ʦʙʫʯʘʣʩʷ ʩʪʨʦʠʪʝʣʴʥʦʤʫ ʜʝʣʫ. 

ʆʢʦʣʦ 30 ʣʝʪ ʨʫʢʦʚʦʜʠʣ ʨʘʟʚʠʪʠʝʤ ʛʦʨʦʜʘ. ɻʨʘʚʶʨʘ ɸʣʝʢʩʝʷ ɿʫʙʦʚʘ çʇʘʥʦʨʘʤʘ ʉʘʥʢʪ - ʇʝʪʝʨʙʫʨʛʘè ʜʘʝʪ 
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ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʇʝʪʝʨʙʫʨʛʝ ʧʝʨʠʦʜʘ ʇʝʪʨʘ I. ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʩʦʭʨʘʥʠʣʦʩʴ ʚʩʝʛʦ ʰʝʩʪʴ ʢʘʤʝʥʥʳʭ 

ʟʜʘʥʠʡ ʵʧʦʭʠ ʇʝʪʨʘ (ʚ ʠʭ ʯʠʩʣʝ ɿʠʤʥʠʡ ʜʚʦʨʝʮ ʇʝʪʨʘ I).  

 

ɼʦʤʝʥʠʢʦ ʊʨʝʟʠʥʠ ʩʪʘʣ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʨʘʥʥʝʛʦ ʨʫʩʩʢʦʛʦ ʙʘʨʦʢʢʦ, ʧʦ ʝʛʦ ʧʨʦʝʢʪʘʤ 

ʚʦʟʚʦʜʠʣʠʩʴ: 

V ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʩʦʙʦʨ (ʟʘʣʦʞʝʥ ʚ 1712 ʛʦʜʫ) 

V ʃʝʪʥʠʡ ʜʚʦʨʝʮ,  

V ɸʣʝʢʩʘʥʜʨʦ-ʅʝʚʩʢʘʷ ʣʘʚʨʘ (ʦʩʥʦʚʘʥ ʇʝʪʨʦʤ I ʚ 1710 ʛʦʜʫ),  
V ɿʜʘʥʠʝ ɼʚʝʥʘʜʮʘʪʠ ʢʦʣʣʝʛʠʡ, 

V ɼʚʦʨʝʮ ɸ.ɼ. ʄʝʥʴʰʠʢʦʚʘ ï ʧʝʨʚʦʛʦ ʛʫʙʝʨʥʘʪʦʨʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (ʩ 1703), 

V ʬʦʨʪ ʂʨʦʥʰʣʦʪ ï ʧʝʨʚʘʷ ʨʘʙʦʪʘ ʘʨʭʠʪʝʢʪʦʨʘ. 

ɻʣʘʚʥʦʡ ʨʘʙʦʪʦʡ ɼʦʤʝʥʠʢʦ ʊʨʝʟʠʥʠ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʇʝʪʝʨʙʫʨʛʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ 

ʥʘ ɺʘʩʠʣʴʝʚʩʢʦʤ ʦʩʪʨʦʚʝ. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʦʪʨʘʟʠʣ ʠʜʝʶ ʇʝʪʨʘ ʧʨʠʙʣʠʟʠʪʴ ʛʦʨʦʜ ʢ ɽʚʨʦʧʝ, ʧʦʚʝʨʥʫʚ ʝʛʦ 

ʬʘʩʘʜ ʢ ɹʘʣʪʠʢʝ. ɺ ʷʥʚʘʨʝ 1716 ʛʦʜʘ ɼ. ʊʨʝʟʠʥʠ ʟʘʚʝʨʰʠʣ ʧʨʦʝʢʪ ʧʣʘʥʠʨʦʚʢʠ ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ, 

ʫʪʚʝʨʞʜʝʥʥʳʡ ʮʘʨʝʤ. ʅʦ ʪʘʢ ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʫʩʪʴʝ ʅʝʚʳ, ʪʦʛʜʘ ʙʳʣʦ ʩʣʠʰʢʦʤ ʛʨʘʥʜʠʦʟʥʦ 

ʜʣʷ ʩʢʨʦʤʥʳʭ ʧʦ ʪʘʣʘʥʪʘʤ ʧʝʪʝʨʙʫʨʛʩʢʠʭ ʟʦʜʯʠʭ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʠ ʦʥʠ ʥʝ ʤʦʛʣʠ ʩʧʨʘʚʠʪʩʷ ʩ ʪʘʢʦʡ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʟʘʜʘʯʝʡ: çʇʝʪʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʦʚʘʣ çʚ ʩʦʟʜʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʘè 

ʇʝʪʝʨʙʫʨʛʘ (ʀ. ʕ. ɻʨʘʙʘʨʴ), ʙʳʣ ʝʛʦ çʧʝʨʚʝʡʰʠʤ ʟʦʜʯʠʤè (ʄ. ɺ. ʀʦʛʘʥʩʝʥ). <é> ɸ ʤʝʞʜʫ ʪʝʤ ʧʝʨʝʜ 

ʇʝʪʨʦʤ ʩʪʦʷʣʘ ʫʥʠʢʘʣʴʥʘʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʟʘʜʘʯʘ, ʩ ʢʦʪʦʨʦʡ ʥʠ ʦʥ ʩʘʤ, ʥʠ ʝʛʦ ʩʢʨʦʤʥʳʝ ʧʦ ʪʘʣʘʥʪʘʤ 

ʘʨʭʠʪʝʢʪʦʨʳ ʚʦ ʛʣʘʚʝ ʩ ʊʨʝʟʠʥʠ ʩʧʨʘʚʠʪʴʩʷ ʥʝ ʤʦʛʣʠ. ʊʘʢ ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʧʨʠʨʦʜʥʘʷ çʩʮʝʥʘè ʫʩʪʴʷ ʅʝʚʳ 

ʚ ʥʘʯʘʣʝ XVIII ʚ. ʦʢʘʟʘʣʘʩʴ ʩʣʠʰʢʦʤ ʛʨʘʥʜʠʦʟʥʘ ʜʣʷ ʪʦʛʜʘʰʥʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʤʳʰʣʝʥʠʷè [1, ʩ. 76].  

ʇʝʪʨ I ʦʩʦʟʥʘʚʘʣ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʯʝʪʢʦʛʦ ʧʣʘʥʘ ʪʨʝʙʫʝʪʩʷ ʪʘʣʘʥʪʣʠʚʳʡ ʘʨʭʠʪʝʢʪʦʨ ʩ 

ʝʚʨʦʧʝʡʩʢʠʤ ʩʢʣʘʜʦʤ ʫʤʘ. ʊʘʢʠʤ ʯʝʣʦʚʝʢʦʤ, ʧʨʠʦʙʨʝʪʰʠʤ ʜʦʚʝʨʠʝ ʇʝʪʨʘ, ʩʪʘʣ ɾʘʥ-ɹʘʪʠʩʪ-ɸʣʝʢʩʘʥʜʨ 

ʃʝʙʣʦʥ (1679-1719), ʧʨʠʛʣʘʰʝʥʥʳʡ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʠʟ ʇʘʨʠʞʘ. ʎʘʨʴ ʧʦʩʪʘʚʠʣ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯʫ ʧʦ 

ʯʝʨʪʝʞʘʤ ʊʨʝʟʠʥʠ ʠ ʧʦ ʛʨʘʚʶʨʘʤ ɸ.ʌ. ɿʫʙʦʚʘ (ʨʠʩ. 1) ʩʦʩʪʘʚʠʪʴ ʥʦʚʳʡ ʧʣʘʥ ʩʪʦʣʠʮʳ, ʩ ʮʝʥʪʨʦʤ ʥʘ 

ɺʘʩʠʣʴʝʚʩʢʦʤ ʦʩʪʨʦʚʝ. ʀʜʝʷ ʇʝʪʨʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʧʨʦʝʢʪʳ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʩʦʚʤʝʩʪʠʪʴ 

ʠʭ ʠʣʠ ʚʳʙʨʘʪʴ ʣʫʯʰʠʡ.  

 

 
ʈʠʩ. 1. ɻʨʘʚʶʨʘ ɸʣʝʢʩʝʷ ʌʝʜʦʨʦʚʠʯʘ ɿʫʙʦʚʘ (1682-1751) çʇʘʥʦʨʘʤʘ ʉʘʥʢʪ - ʇʝʪʝʨʙʫʨʛʘè ʜʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʝʪʨʦʚʩʢʦʤ ʇʝʪʝʨʙʫʨʛʝ. ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʩʦʭʨʘʥʠʣʦʩʴ ʚʩʝʛʦ ʰʝʩʪʴ ʢʘʤʝʥʥʳʭ 

ʟʜʘʥʠʡ ʵʧʦʭʠ ʇʝʪʨʘ (ʚ ʠʭ ʯʠʩʣʝ ʃʝʪʥʠʡ ʠ ɿʠʤʥʠʡ ʜʚʦʨʮ rʇʝʪʨʘ I). ʇʨʠʤʝʯʘʥʠʝ: ɸʣʝʢʩʝʡ ɿʫʙʦʚ ʦʙʫʯʘʣʩʷ 

ʠʢʦʥʦʧʠʩʠ ʚ ʆʨʫʞʝʡʥʦʡ ʇʘʣʘʪʝ. ʈʘʙʦʪʘʣ ʚ ʛʨʘʚʠʨʦʚʘʣʴʥʦʡ ʤʘʩʪʝʨʩʢʦʡ ʆʨʫʞʝʡʥʦʡ ʇʘʣʘʪʳ. ɺ 1711 

ʧʝʨʝʚʝʜʝʥ ʚ ʇʝʪʝʨʙʫʨʛ. ʉ 1711 ʧʦ 1727 ʚʦʟʛʣʘʚʣʷʣ ʛʨʘʚʠʨʦʚʘʣʴʥʫʶ ʤʘʩʪʝʨʩʢʫʶ ʧʨʠ ʇʝʪʝʨʙʫʨʛʩʢʦʡ 

ʪʠʧʦʛʨʘʬʠʠ 

 

ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʃʝʙʣʦʥʘ ʙʳʣ ʧʨʦʜʫʤʘʥʥʳʤ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ɿʦʜʯʠʡ 

ʧʨʝʜʣʦʞʠʣ ʚʦʟʚʦʜʠʪʴ ʛʦʨʦʜ-ʢʨʝʧʦʩʪʴ, ʦʢʨʫʞʝʥʥʳʡ ʩʪʝʥʘʤʠ, ʢʦʪʦʨʳʝ ʥʘ ʯʝʨʪʝʞʝ ʦʙʨʘʟʦʚʳʚʘʣʠ ʦʚʘʣ (ʨʠʩ. 

2), ʚʢʣʶʯʘʶʱʠʡ ʟʝʤʣʠ: ɺʘʩʠʣʴʝʚʩʢʦʛʦ (ʙʦʣʴʰʘʷ ʯʘʩʪʴ), ɻʦʨʦʜʦʚʦʛʦ ʠ ɸʜʤʠʨʘʣʪʝʡʩʢʦʛʦ ʦʩʪʨʦʚʦʚ. ʇʦ 

ʟʘʤʳʩʣʫ ʘʨʭʠʪʝʢʪʦʨʘ ʮʝʥʪʨʦʤ ʛʦʨʦʜʘ ʜʦʣʞʝʥ ʙʳʣ ʙʳʪʴ ʜʚʦʨʝʮ ʮʘʨʷ ʥʘ ʙʦʣʴʰʦʡ ʢʚʘʜʨʘʪʥʦʡ ʧʣʦʱʘʜʠ ʚ 

ʛʣʫʙʠʥʝ ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ. ʆʪ ʥʝʛʦ ʰʠʨʦʢʠʤʠ ʣʫʯʘʤʠ ʨʘʩʭʦʜʠʣʠʩʴ ʛʣʘʚʥʳʝ ʫʣʠʮʳ. ʅʘ ʟʘʧʘʜʝ 

ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ, ʥʘʭʦʜʠʣʘʩʴ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʦʱʘʜʴ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ, ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʢʘʥʘʣʘʤʠ, ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʥʝʡ ʉʝʥʘʪʦʤ ʠ ʈʘʪʫʰʝʡ. ɺʝʩʴ ʦʩʪʨʦʚ ʙʳʣ ʨʘʟʨʝʟʘʥ ʥʘ ʧʨʘʚʠʣʴʥʳʝ ʠ 

ʥʝʧʨʘʚʠʣʴʥʳʝ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʠ ʩʠʩʪʝʤʦʡ ʢʘʥʘʣʦʚ. ʃʝʙʣʦʥ ʧʣʘʥʠʨʦʚʘʣ ʚʩʝ ʧʦ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ, 

ʢʦʪʦʨʘʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʤʦʞʝʪ ʙʳʪʴ ʨʘʮʠʦʥʘʣʴʥʦʡ ʠ ʦʜʥʦʦʙʨʘʟʥʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʟʦʜʯʠʡ, ʟʘ ʩʯʝʪ 

ʧʨʠʝʤʦʚ ʢʦʥʪʨʘʩʪʘ ʠ ʥʘʨʫʰʝʥʠʷ ʩʪʨʦʛʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʩʪʠ, ʠʟʙʝʞʘʣ ʤʦʥʦʪʦʥʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ. ʂ ʧʨʠʤʝʨʫ, 

ʦʥ ʧʨʝʜʫʩʤʦʪʨʝʣ ʜʚʘ ʙʦʣʴʰʠʭ ʜʠʘʛʦʥʘʣʴʥʳʭ ʢʘʥʘʣʘ, ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʚ ʮʝʥʪʨʝ ʦʩʪʨʦʚʘ; ʚʩʝ ʚʠʜʦʚʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʚʜʦʣʴ ʢʘʥʘʣʦʚ ʫʢʨʘʰʘʣʠ ʢʨʘʩʠʚʳʝ ʮʝʨʢʚʠ. ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʣʠʮ ʙʳʣʘ ʦʞʠʚʣʝʥʘ 

ʰʠʨʦʢʠʤʠ ʠ ʫʟʢʠʤʠ ʧʣʦʱʘʜʷʤʠ ʠ ʪʨʝʤʷ ʙʦʣʴʰʠʤʠ ʧʦʨʪʘʤʠ. ʇʦ ʪʦʡ ʞʝ ʩʭʝʤʝ ʦʥ ʧʣʘʥʠʨʦʚʘʣ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ɻʦʨʦʜʩʢʦʛʦ ʦʩʪʨʦʚʘ (ʨʠʩ. 2). ʅʘ ɸʜʤʠʨʘʣʪʝʡʩʢʦʡ ʩʪʦʨʦʥʝ (ʨʠʩ. 2) ʤʝʞʜʫ ʅʝʚʦʡ ʠ ʢʨʝʧʦʩʪʥʳʤʠ ʩʪʝʥʘʤʠ 

ʦʩʪʘʚʘʣʦʩʴ ʩʦʚʩʝʤ ʥʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʣʠʮ ʪʘʤ ʥʝ ʧʣʘʥʠʨʦʚʘʣʦʩʴ.  

ʇʦ ʚʥʝʰʥʝʤʫ ʢʦʥʪʫʨʫ ʢʨʝʧʦʩʪʥʳʭ ʩʪʝʥ ʛʦʨʦʜʘ ʧʨʦʪʷʥʫʣʩʷ ʧʦʷʩ ʫʩʘʜʝʙʥʳʭ ʧʦʩʪʨʦʝʢ. ɹʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʘʜʦʚ, ʙʘʩʩʝʡʥʦʚ ʠ ʬʦʥʪʘʥʦʚ ʦʙʝʩʧʝʯʠʚʘʣʦ ʥʝ ʪʦʣʴʢʦ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ, ʥʦ ʠ 
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ʧʦʞʘʨʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʈʷʜʦʤ ʩ ʧʦʨʪʘʤʠ, ʩʦʝʜʠʥʝʥʥʳʤʠ ʩ ʨʝʢʘʤʠ ʥʝʙʦʣʴʰʠʤʠ ʢʘʥʘʣʘʤʠ, ʧʣʘʥʠʨʦʚʘʣʦʩʴ 

ʫʩʪʨʦʠʪʴ ʨʳʥʢʠ, ʘ ʪʦʨʛʦʚʮʝʚ ʠ ʨʝʤʝʩʣʝʥʥʠʢʦʚ ʨʘʩʩʝʣʠʪʴ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʤʫ ʦʩʪʨʦʚʫ. ɸʨʭʠʪʝʢʪʦʨ 

ʥʘʤʝʨʝʥʥʦ ʥʝ ʧʦʜʯʠʥʠʣ ʟʘʩʪʨʦʡʢʫ ʦʚʘʣʴʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ (ʨʠʩ. 2), ʵʪʠʤ ʜʘʚ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦ 

ʨʘʟʚʠʚʘʪʴʩʷ ʛʦʨʦʜʫ ʚ ʙʫʜʫʱʝʤ.  

çɻʝʥʝʨʘʣʴʥʳʡ ʯʝʨʪʝʞ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘè ʙʳʣ ʛʦʪʦʚ ʚ ʥʘʯʘʣʝ 1717 ʛʦʜʘ ʠ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʵʢʩʧʝʨʪʠʟʫ ʚ ɻʦʣʣʘʥʜʠʶ, ʛʜʝ ʪʦʛʜʘ ʙʳʣ ʇʝʪʨ I. ʇʣʘʥ ʧʨʦʠʟʚʝʣ ʙʦʣʴʰʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʠʤʧʝʨʘʪʦʨʘ ʪʝʤ, 

ʯʪʦ ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʣ çʠʜʝʘʣʴʥʳʝ ʛʦʨʦʜʘè ʟʘʧʘʜʥʦʛʦ ʨʝʥʝʩʩʘʥʩʘ (ʨʠʩ. 2). ɺʧʦʩʣʝʜʩʪʚʠʠ ʤʥʦʛʠʤ ʧʨʦʝʢʪ 

ʃʝʙʣʦʥʘ ʢʘʟʘʣʩʷ ʫʪʦʧʠʯʝʩʢʠʤ. ʆʥ ʥʝ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʥ, ʪʘʢ ʢʘʢ ʘʨʭʠʪʝʢʪʦʨ ʥʝ ʫʯʝʣ ʩʣʦʞʠʚʰʫʶʩʷ 

ʧʣʘʥʠʨʦʚʢʫ ʠ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʧʦʵʪʦʤʫ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʳ ʧʦʣʥʦʩʪʴʶ ʩʥʝʩʪʠ ʥʝʜʘʚʥʦ ʧʦʩʪʨʦʝʥʥʳʝ 

ʟʜʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʘʚʥʳʝ. ʇʨʠʰʣʦʩʴ ʙʳ ʧʨʦʢʣʘʜʳʚʘʪʴ ʥʦʚʳʝ ʧʫʪʠ ʠ ʚʥʦʚʴ ʚʳʨʳʚʘʪʴ ʢʘʥʘʣʳ. 

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʧʣʘʥ ʛʦʨʦʜʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʃʝʙʣʦʥʦʤ, ʠʤʝʝʪ ʷʨʢʠʡ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʛʨʘʬʠʢʠ, ʠ ʚʜʦʭʥʦʚʣʷʝʪ ʚ ʥʘʰʝ ʚʨʝʤʷ ʤʦʣʦʜʳʭ ʜʠʟʘʡʥʝʨʦʚ ʥʘ ʵʩʢʠʟʥʳʡ ʧʦʠʩʢ (ʨʠʩ. 3). 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʧʨʦʜʦʣʞʘʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʫʞʝ ʩʧʣʘʥʠʨʦʚʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʦ ʚʥʦʚʴ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʧʨʦʝʢʪʘʤ, ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɿʘ ʠʩʧʦʣʥʝʥʠʝʤ 

ʚʩʝʛʦ ʩʣʝʜʠʣ ɼ. ʊʨʝʟʠʥʠ, ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʇʝʪʨʘ I. ʏʝʨʪʝʞʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ 1717 ʛ. ï ɻ ʪʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʦʙʱʘʷ ʩʚʦʜʥʘʷ ʨʘʟʤʝʪʢʘ ʛʦʨʦʜʘ, ʥʘ ʢʦʪʦʨʫʶ ʢʨʦʤʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʩʪʨʦʝʢ ʥʘʥʝʩʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʨʘʥʝʝ ʧʨʦʝʢʪʳ ʧʣʘʥʠʨʦʚʦʢ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʛʦʨʦʜʘ: ʃʠʪʝʡʥʦʡ ʯʘʩʪʠ, ʥʘʙʝʨʝʞʥʦʡ ɻʦʨʦʜʩʢʦʛʦ ʦʩʪʨʦʚʘ, 

ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ. 

ɼʘʣʴʥʝʡʰʝʝ ʫʣʫʯʰʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʭʦʜʦʤ 

ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦ çʦʙʨʘʟʮʦʚʳʤ ʯʝʨʪʝʞʘʤè [3]. çʆʙʨʘʟʮʦʚʳʝè ʞʠʣʳʝ ʧʨʦʝʢʪʳ çʜʣʷ ʧʦʜʣʳʭè ʠ çʜʣʷ 

ʟʘʞʠʪʦʯʥʳʭè ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ɼ. ʊʨʝʟʠʥʠ [3], ʘ çʜʣʷ ʠʤʝʥʠʪʳʭè - ɾʘʥ-ɹʘʪʠʩʪ-ɸʣʝʢʩʘʥʜʨ ʃʝʙʣʦʥʦʤ [3]. 

çʆʙʨʘʟʮʦʚʳʝè ʯʝʨʪʝʞʠ ʙʳʣʠ ʦʪʛʨʘʚʠʨʦʚʘʥʳ ʠ ʚʳʜʘʚʘʣʠʩʴ ʟʘʢʘʟʯʠʢʘʤ ʚ ʧʝʯʘʪʥʦʤ ʚʠʜʝ. ʕʪʠ ʧʨʦʝʢʪʳ 

ʦʪʣʠʯʘʣʠʩʴ ʧʨʦʩʪʦʪʦʡ ʠ ʩʪʨʦʡʥʦʩʪʴʶ ʬʘʩʘʜʦʚ ʩ ʥʘʠʤʝʥʴʰʠʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʦʬʦʨʤʣʝʥʠʝʤ [3]. 

ʅʘʯʘʣʦ çʢʘʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘè ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʥʘʯʘʣʦʩʴ ʧʦʩʣʝ ʫʢʘʟʘ 1714 

ʛʦʜʘ ï ʚʩʝ ʟʜʘʥʠʷ ʚʜʦʣʴ ʥʘʙʝʨʝʞʥʳʭ ʅʝʚʳ ʠ ʝʝ ʧʨʠʪʦʢʦʚ ʧʨʠʢʘʟʘʥʦ ʙʳʣʦ ʚʦʟʚʦʜʠʪʴ ʚ ʢʘʤʥʝ. ʉ 1715 ʛʦʜʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʇʝʪʝʨʙʫʨʛʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʛʦʨʦʜʘ ʥʘ 

ɺʘʩʠʣʴʝʚʩʢʦʤ ʦʩʪʨʦʚʝ. ʉʦʚʨʝʤʝʥʥʠʢʠ ʧʠʩʘʣʠ, ʯʪʦ ʠʤʝʥʥʦ ʥʘ ɺʘʩʠʣʴʝʚʩʢʦʤ ʦʩʪʨʦʚʝ ʇʝʪʨ ʠ ʥʘʤʝʨʝʚʘʣʩʷ 

ʚʳʩʪʨʦʠʪʴ çʩʦʙʩʪʚʝʥʥʦ ʛʦʨʦʜè [3]. ʇʝʨʚʳʡ ʫʢʘʟ ʦ ʟʘʩʪʨʦʡʢʝ ʜʘʪʠʨʦʚʘʥ 4 ʥʦʷʙʨʷ 1715 ʛʦʜʘ [3]: 

V ʥʘ ɺʘʩʠʣʴʝʚʩʢʦʤ ʦʩʪʨʦʚʝ ʦʙʷʟʘʥʳ ʙʳʣʠ ʩʝʣʠʪʴʩʷ ʙʦʛʘʪʳʝ ʣʶʜʠ, ʧʝʨʝʚʦʜʠʤʳʝ ʚ ʇʝʪʝʨʙʫʨʛ ʠʟ 

ʄʦʩʢʚʳ ʠ ʜʨʫʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ; 

V ɺʘʩʠʣʴʝʚʩʢʠʡ ʦʩʪʨʦʚ ʜʦʣʞʥʳ ʙʳʣʠ ʧʝʨʝʚʦʧʣʦʪʠʪʴ ʚ ʧʨʝʩʪʠʞʥʳʡ ʩʪʦʣʠʯʥʳʡ ʨʘʡʦʥ ʞʠʪʝʣʠ 

ʇʝʪʝʨʙʫʨʛʘ ï ʰʣʷʭʝʪʩʪʚʦ (ʜʚʦʨʷʥʩʢʦʝ ʩʦʩʣʦʚʠʝ), ʢʫʧʝʯʝʩʪʚʦ (ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʨʫʙʝʞʥʦʝ), ʩʣʫʞʘʱʠʝ; 

V ʧʦʩʪʨʦʠʪʴ ʥʦʚʦʝ ʞʠʣʴʝ ʞʠʪʝʣʠ ɸʜʤʠʨʘʣʪʝʡʩʢʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ;  

V ʪʦʣʴʢʦ ʚʣʘʜʝʣʴʮʳ ʢʘʤʝʥʥʳʭ ʜʦʤʦʚ ʦʩʚʦʙʦʞʜʘʣʠʩʴ ʦʪ ʥʦʚʦʛʦ ʚʠʜʘ ʩʣʫʞʙʳ-ʧʦʚʠʥʥʦʩʪʠ. 

ɻʣʘʚʥʫʶ ʧʣʦʱʘʜʴ ʩʪʦʣʠʮʳ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʉʪʨʝʣʢʝ ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʇʝʪʨ 

I ʦʩʝʥʴʶ 1718 ʛʦʜʘ. ʉʧʫʩʪʷ ʯʝʪʳʨʝ ʛʦʜʘ ɼ.ʊʨʝʟʠʥʠ ʠʩʧʦʣʥʠʣ ʠʩʧʨʘʚʣʝʥʥʳʡ ʧʨʦʝʢʪ ʧʣʘʥʠʨʦʚʢʠ 

ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ ʩ ʜʝʪʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʦʡ ʝʛʦ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ. ɿʜʝʩʴ ʧʦ ʧʨʦʝʢʪʫ ɼ. ʊʨʝʟʠʥʠ ʩʪʘʣʠ 

ʩʪʨʦʠʪʴ ʫʥʠʢʘʣʴʥʦʝ ʪʨʝʭʵʪʘʞʥʦʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʟʜʘʥʠʝ ɼʚʝʥʘʜʮʘʪʠ ʢʦʣʣʝʛʠʡ (1722-1742 ʛʛ.). 

ɿʘʢʣʶʯʝʥʠʝ. ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʝ ʧʨʠʛʣʘʰʝʥʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʘʨʭʠʪʝʢʪʦʨʦʚ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ ʯʝʪʚʝʨʪʠ 

ʍVIII  ʚʝʢʘ ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪɹʩʷ ʦʙʨʘʟ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʡ ʚ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʩʪʦʣʠʮʳ:  

V ʦʙʠʣʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʥʳʭ ʧʫʪʝʡ,  

V ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʣʝʩʦʚ, ʩʘʜʦʚ ʠ ʦʛʦʨʦʜʦʚ,  

V ʩʦʯʝʪʘʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʦʡ ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ, ʃʠʪʝʡʥʦʡ ʯʘʩʪʠ ʠ ʨʘʜʠʘʣʴʥʦ-

ʜʫʛʦʚʦʡ ʩʠʩʪʝʤʳ ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʠ ɸʜʤʠʨʘʣʪʝʡʩʢʦʡ ʩʪʦʨʦʥ. 
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This study presents an experiment on modeling textures of trihedral-notched carvings using textile techniques to 

create artistic textiles. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʟʚʠʪʠʠ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʫʜʦʞʥʠʢʦʚ ʠ ʜʠʟʘʡʥʝʨʦʚ, ʠ ʧʨʠʤʝʥʝʥʠʠ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʀʟʫʯʝʥʠʝ ʥʘʨʦʜʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʨʭʘʠʯʥʳʭ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʜʠʟʘʡʥʝʨʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʡ ʜʝʢʦʨʘʪʠʚʥʦ-

ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʩʦʭʨʘʥʝʥʠʶ ʪʨʘʜʠʮʠʡ ʥʘʨʦʜʥʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠʟʫʯʝʥʠʝ ʥʘʨʦʜʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʜʝʣʠʡ [2]. 

ʆʜʥʠʤ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʠ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʧʨʦʤʳʩʣʦʚ ʷʚʣʷʝʪʩʷ ʪʨʝʭʛʨʘʥʥʦ-ʚʳʝʤʯʘʪʘʷ ʨʝʟʴʙʘ ʠ 

ʨʦʩʧʠʩʴ ʧʦ ʜʝʨʝʚʫ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʥʘʨʦʜʦʚ. ʄʘʩʪʝʨʘ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʧʨʝʜʤʝʪʳ ʙʳʪʘ, ʦʨʫʜʠʷ ʪʨʫʜʘ ʠ 

ʤʫʟʳʢʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʩʦʭʨʘʥʷʷ ʪʝʢʩʪʫʨʫ ʜʨʝʚʝʩʠʥʳ. ɼʣʷ ʥʘʥʝʩʝʥʠʷ ʜʝʢʦʨʘ ʥʘ ʧʨʝʜʤʝʪʳ ʤʘʩʪʝʨʘ 
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ʠʩʧʦʣʴʟʦʚʘʣʠ: ʪʦʧʦʨ, ʥʦʞʠ, ʩʢʦʙʝʣʠ, ʜʦʣʦʪʘ.  

ɺ ʢʦʣʣʝʢʮʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʵʪʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʫʟʝʷ ʵʢʩʧʦʥʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʤʝʪʳ ʙʳʪʘ 

ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʤʘʩʪʝʨʦʚ, ʘ ʠʤʝʥʥʦ: ʚʘʣʴʢʠ ʜʣʷ ʙʝʣʴʷ, ʨʫʙʝʣʠ, ʢʦʨʦʙʢʠ ʜʣʷ ʤʝʣʦʯʝʡ, ʨʳʙʦʣʦʚʥʳʝ ʩʥʘʩʪʠ 

ʠ ʥʘʨʦʜʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʪʝʭʥʠʢʝ ʢʘʨʝʣʦ-ʬʠʥʩʢʦʡ ʪʨʝʭʛʨʘʥʥʦ-ʚʳʝʤʯʘʪʦʡ 

ʨʝʟʴʙʳ. ʕʢʩʧʦʥʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ.1. ʂʘʥʪʝʣʝ ï ʛʫʩʣʠ, ʢʦʥʝʮ XIX ʚ. (ʂʘʨʝʣʠʷ), ʈʦʩʩʠʡʩʢʠʡ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ ʤʫʟʝʡ 

 

ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʘʨʝʣʦ-ʬʠʥʩʢʦʡ ʨʝʟʴʙʳ ʠ ʨʦʩʧʠʩʠ ʧʦ ʜʝʨʝʚʫ 

ʷʚʣʷʶʪʩʷ ʧʨʷʣʢʠ ʩʪʨʝʣʦʚʠʜʥʦʡ ʠʣʠ ʚʝʩʣʦʚʠʜʦʡ ʬʦʨʤʳ. ʆʥʠ ʜʝʢʦʨʠʨʦʚʘʥʳ ʩʦʣʷʨʥʳʤʠ ʨʦʟʝʪʢʘʤʠ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʇʦʣʠʭʨʦʤʥʘʷ ʨʦʩʧʠʩʴ ʚʢʣʶʯʘʝʪ: ʙʝʣʳʡ, ʛʦʣʫʙʦʡ, ʪʝʤʥʦ-ʩʠʥʠʡ (ʧʦʯʪʠ 

ʯʝʨʥʳʡ), ʦʨʘʥʞʝʚʳʡ ʠ ʟʝʣʝʥʳʡ ʮʚʝʪʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.  

 

 
ʈʠʩ. 2. ʇʨʷʣʢʠ, ʢʦʥʝʮ XIX ï ʥʘʯʘʣʦ XX ʚ. (ʇʨʷʞʠʥʩʢʠʡ ʨ-ʥ) [1, ʩ. 95] 

 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʤʘʩʪʝʨʘ ʩʦʟʜʘʚʘʣʠ ʢʫʭʦʥʥʫʶ ʫʪʚʘʨʴ: ʩʦʣʦʥʠʮʳ, ʤʘʩʩʠʚʥʳʝ ʢʦʚʰʠ, ʯʘʰʠ ʨʘʟʣʠʯʥʳʭ 

ʨʘʟʤʝʨʦʚ, ʣʦʞʢʠ. ʍʘʨʘʢʪʝʨʥʳʤ ʜʝʢʦʨʦʤ ʢʫʭʦʥʥʦʡ ʫʪʚʘʨʠ ʷʚʣʷʝʪʩʷ ʦʨʥʘʤʝʥʪ ʚ ʬʦʨʤʝ ʟʫʙʯʘʪʳʭ ʥʘʩʝʯʝʢ ʠ 

ʨʦʩʧʠʩʠ ʚ ʚʠʜʝ ʧʦʣʦʩ ʠʣʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʧʦʜʯʠʥʝʥʥʳʝ ʦʙʱʝʤʫ ʩʠʣʫʵʪʫ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʢʫʭʦʥʥʦʡ ʫʪʚʘʨʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʢʨʘʰʝʥʥʳʝ ʨʝʟʥʳʤ ʦʨʥʘʤʝʥʪʦʤ ʧʦʩʫʜʥʳʝ ʧʦʣʢʠ, 

ʥʘ ʩʤʝʥʫ ʢʦʪʦʨʳʤ ʧʨʠʰʣʠ ʜʚʫʭʲʷʨʫʩʥʳʝ ʰʢʘʬʳ. ʇʦʣʢʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʰʢʘʬʘ ʟʘʢʨʳʚʘʣʠʩʴ ʜʚʝʨʮʘʤʠ ʩ 

ʮʚʝʪʦʯʥʳʤ ʫʟʦʨʦʤ, ʚʳʧʦʣʥʝʥʥʳʤ ʩʚʦʙʦʜʥʦʡ ʢʠʩʪʝʚʦʡ ʨʦʩʧʠʩʴʶ, ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʦʥʪʫʨʥʦʛʦ 

ʨʠʩʫʥʢʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3 [3]. 

 

 
ʈʠʩ. 3. ɹʫʬʝʪ, ʢʦʥʝʮ XIX ï ʥʘʯʘʣʦ XX ʚ. (ʂʦʥʜʦʧʦʞʩʢʠʡ ʨ-ʥ) [1, ʩ. 80] 

 

ʄʘʩʪʝʨʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʥʘʨʦʜʦʚ ʜʝʢʦʨʠʨʦʚʘʣʠ ʩʚʦʠ ʠʟʜʝʣʠʷ ʦʨʥʘʤʝʥʪʦʤ, ʠʤʝʶʱʠʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʯʝʨʪʘʥʠʷ.  ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʙʳʣ ʨʦʤʙ. ʉʫʱʝʩʪʚʦʚʘʣʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʨʦʤʙʘ: ʧʨʦʩʪʦʡ, ʛʨʝʙʝʥʯʘʪʳʡ, ʩ ʧʨʦʜʣʝʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʩ ʢʨʶʢʘʤʠ.  ʈʦʤʙʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 
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ʦʜʠʥ ʥʘʜ ʜʨʫʛʠʤ, ʥʘʧʦʤʠʥʘʷ ʤʦʪʠʚ ʭʚʦʡʥʦʛʦ ʜʝʨʝʚʘ ʚ ʢʘʨʝʣʴʩʢʦʡ ʚʳʰʠʚʢʝ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʚ 

ʜʝʢʦʨʠʨʦʚʘʥʠʠ ʧʨʝʜʤʝʪʦʚ ʙʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʝʩʪʳ, ʰʝʩʪʠʢʦʥʝʯʥʳʝ ʟʚʝʟʜʳ ʠ ʜʨʫʛʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʬʠʛʫʨʳ, ʦʙʨʘʟʫʶʱʠʝ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʩʦʙʦʡ ʜʝʨʝʚʴʷ.  

ɺ ʭʘʨʘʢʪʝʨʝ ʨʝʟʴʙʳ ʠ ʨʦʩʧʠʩʠ ʧʨʷʣʦʢ ʧʨʝʦʙʣʘʜʘʣʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʥʘʯʘʣʦ. 

ʆʨʥʘʤʝʥʪʘʣʴʥʳʝ ʫʟʦʨʳ (ʢʨʫʛʠ, ʢʚʘʜʨʘʪʳ, ʨʦʟʝʪʢʠ, ʚʦʩʴʤʠʢʦʥʝʯʥʳʝ ʟʚʝʟʜʳ, ʝʣʦʯʢʠ) ʦʪʣʠʯʘʣʠʩʴ 

ʧʨʝʜʝʣʴʥʦʡ ʫʧʨʦʱʝʥʥʦʩʪʴʶ ʠ ʩʭʝʤʘʪʠʯʥʦʩʪʴʶ. ɺʩʪʨʝʯʘʣʠʩʴ ʤʦʪʠʚʳ ʤʝʘʥʜʨʘ, ʩʚʘʩʪʠʢʠ, ʢʦʩʦʛʦ ʢʨʝʩʪʘ, S-

ʦʙʨʘʟʥʳʝ ʬʠʛʫʨʳ. ʉʝʤʘʥʪʠʯʝʩʢʠ ʨʦʤʙ ʩʯʠʪʘʣʩʷ ʩʠʤʚʦʣʦʤ ʧʣʦʜʦʨʦʜʠʷ; ʢʨʫʛʠ, ʨʦʟʝʪʢʘ, ʩʚʘʩʪʠʢʘ ï 

ʩʦʣʷʨʥʳʤʠ (ʩʦʣʥʝʯʥʳʤʠ) ʟʥʘʢʘʤʠ; ʢʦʩʦʡ ʢʨʝʩʪ ʩʚʷʟʳʚʘʣʩʷ ʩʦ ʩʪʠʭʠʝʡ ʦʛʥʷ [3].  

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʨʝʭʛʨʘʥʥʦ-ʚʳʝʤʯʘʪʦʡ ʨʝʟʴʙʳ ʧʦ ʜʝʨʝʚʫ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʥʘʨʦʜʦʚ.  

ɸʥʘʣʠʟ ʧʠʩʴʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʵʢʩʧʦʥʘʪʦʚ ʤʫʟʝʝʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʝʟʴʙʘ ʠʤʝʣʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ, ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʬʦʨʤʝ ʜʚʫʭ-, ʪʨʝʭ- ʠ ʯʝʪʳʨʝʭʛʨʘʥʥʳʭ ʚʳʝʤʦʢ, ʢʦʤʙʠʥʘʮʠʠ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʣʠ 

ʜʝʢʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʠʪʤʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʨʦʤʙʦʚ, ʪʦʯʝʢ, ʟʘʚʠʪʢʦʚ, ʚʠʪʳʭ ʣʠʥʠʡ.  

ɺʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ, ʨʝʟʥʦʡ ʜʝʢʦʨ 

ʠʤʝʝʪ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʫʶ ʬʘʢʪʫʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤʠʪʠʨʦʚʘʪʴ ʝʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʸʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʩʦʟʜʘʥʠʶ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʧʘʥʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʢʩʪʠʣʴʥʳʭ ʬʘʢʪʫʨ, ʠʤʠʪʠʨʫʶʱʠʭ  ʢʘʨʝʣʦ-ʬʠʥʩʢʫʶ ʨʝʟʴʙʫ ʧʦ ʜʝʨʝʚʫ.  

ɺʘʨʠʘʪʠʚʥʦʩʪʴ ʪʝʢʩʪʠʣʴʥʳʭ ʬʘʢʪʫʨ ʜʦʩʪʠʛʘʣʘʩʴ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʪʝʢʩʪʠʣʴʥʳʭ ʪʝʭʥʠʢ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠ ʧʨʦʝʢʪʥʦ-ʛʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʘʚʪʦʨʩʢʦʛʦ ʨʝʰʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʙʫʜʫʱʝʛʦ ʠʟʜʝʣʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʵʩʢʠʟʳ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʘʥʘʣʠʟʘ ʦʨʥʘʤʝʥʪʘʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʡ ʪʨʝʭʛʨʘʥʥʦ-ʚʳʝʤʯʘʪʦʡ ʨʝʟʴʙʳ ʧʦ ʜʝʨʝʚʫ ʚ 

ʧʨʝʜʤʝʪʘʭ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʈʦʩʩʠʡʩʢʦʛʦ ʵʪʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʫʟʝʷ ʠ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ 

çʂʠʞʠè. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʨʥʘʤʝʥʪʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʠʟʜʝʣʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʝʤʳ ʩʪʠʣʠʟʘʮʠʠ ʠ 

ʦʙʦʙʱʝʥʠʷ. ʇʨʦʝʢʪʥʦ-ʛʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩ. 4. ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʟʜʝʣʠʷ. ɸʚʪʦʨ ï ʐʤʠʜʪ ʀ. ʆ. 

 

ɺ ʦʩʥʦʚʝ ʮʚʝʪʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʘ ʣʝʞʠʪ ʢʦʣʦʨʠʪ ʠʟʜʝʣʠʡ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ 

ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʥʘʨʦʜʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʜʝʨʝʚʘ, ʠ ʘʚʪʦʨʩʢʦʝ ʚʦʩʧʨʠʷʪʠʷ ʧʨʠʨʦʜʳ ʂʘʨʝʣʠʠ. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʠʭʨʦʤʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʛʦʣʫʙʳʝ ʠ ʦʭʨʠʩʪʳʝ ʦʪʪʝʥʢʠ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 
ʈʠʩ. 5. ʌʨʘʛʤʝʥʪ ʦʨʥʘʤʝʥʪʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʧʘʥʥʦ. ɸʚʪʦʨ - ʐʤʠʜʪ ʀ. ʆ. 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʦʙʲʸʤʥʦ-ʧʣʘʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺʳʧʦʣʥʷʣʠ 

ʪʝʢʩʪʠʣʴʥʳʝ ʦʙʨʘʟʮʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʪʝʢʩʪʠʣʴʥʳʭ ʪʝʭʥʠʢ: ʙʘʪʠʢ, ʠʥʚʝʨʪʠʨʦʚʘʥʥʘʷ 

ʘʧʧʣʠʢʘʮʠʷ, ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʚʳʰʠʚʢʘ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʨʘʟʮʦʚ ʚ ʪʝʭʥʠʢʘʭ ʙʘʪʠʢʘ, ʧʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ: ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ ʪʢʘʥʴ (ʭʣʦʧʦʢ, ʙʷʟʴ), ʨʘʤʘ, ʢʠʩʪʠ, ʘʢʨʠʣʦʚʳʝ ʢʨʘʩʠʪʝʣʠ. 
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 ʊʝʢʩʪʠʣʴʥʳʝ ʦʙʨʘʟʮʳ ʚ ʪʝʭʥʠʢʝ ʪʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʷʣʠ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʥʘ ʪʢʘʥʴ ʨʘʩʪʚʦʨʘ ʚʦʜʳ ʠ 

ʦʪʙʝʣʠʚʘʪʝʣʷ ʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʩʢʠʟʦʤ. 

ʍʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʪʝʭʥʠʢ ʙʘʪʠʢʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʦʩʥʦʚʘ ʢʦʣʦʨʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʙʫʜʫʱʝʛʦ ʠʟʜʝʣʠʷ. ʊʦʥʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦʩʪʨʦʝʥʦ ʥʘ ʩʙʣʠʞʝʥʥʳʭ ʦʪʪʝʥʢʘʭ. ʆʢʨʘʰʝʥʥʳʝ ʦʙʨʘʟʮʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 6. 

 

 
ʈʠʩ. 6. ʊʝʢʩʪʠʣʴʥʳʝ ʦʙʨʘʟʮʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʪʝʭʥʠʢʝ ʪʨʘʚʣʝʥʠʷ 

 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʬʘʢʪʫʨʦʡ ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʦʙʨʘʟʮʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 7, 8, 

9. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ, ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʥʚʝʨʪʠʨʦʚʘʥʥʘʷ 

ʘʧʧʣʠʢʘʮʠʷ. 

 
ʈʠʩ. 7. ʆʙʨʘʟʝʮ, ʚʳʧʦʣʥʝʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ (ʩʢʣʘʜʢʠ) 

 

 
ʈʠʩ. 8. ʆʙʨʘʟʝʮ, ʚʳʧʦʣʥʝʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ (ʩʢʣʘʜʢʠ ʠ ʩʙʦʨʢʠ) 

 

 
ʈʠʩ. 9. ʆʙʨʘʟʝʮ, ʚʳʧʦʣʥʝʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ (ʩʙʦʨʢʠ) 

 

ʀʥʚʝʨʪʠʨʦʚʘʥʥʘʷ ʘʧʧʣʠʢʘʮʠʷ ï ʵʪʦ ʪʝʭʥʠʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ ʩ 

ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʨʝʟʳʚʘʥʠʷ ʩʣʦʸʚ ʪʢʘʥʠ. 

 ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ: ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ 

ʪʢʘʥʴ (ʭʣʦʧʦʢ, ʙʷʟʴ), ʣʠʥʝʡʢʘ, ʩʘʥʪʠʤʝʪʨʦʚʘʷ ʣʝʥʪʘ, ʤʝʣ, ʙʫʣʘʚʢʠ, ʠʛʣʳ, ʥʠʪʴ ʃʃ ˉ 35, ʰʚʝʡʥʘʷ ʤʘʰʠʥʘ, 

ʥʦʞʥʠʮʳ. 

ʉʣʦʠ ʪʢʘʥʠ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʦ ʣʠʥʠʠ ʢʦʥʪʫʨʥʦʛʦ ʨʠʩʫʥʢʘ ʦʨʥʘʤʝʥʪʘʣʴʥʦʛʦ ʤʦʪʠʚʘ ʧʫʪʝʤ 

ʩʰʠʚʘʥʠʷ ʥʘ ʰʚʝʡʥʦʡ ʤʘʰʠʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʪʝʢʩʪʠʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʨʝʟʘʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʚʝʪʦʚʦʡ ʩʭʝʤʦʡ ʜʝʢʦʨʘ. ʆʙʨʘʟʮʳ ʪʝʢʩʪʠʣʴʥʳʭ ʬʘʢʪʫʨ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 10. 
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ʈʠʩ. 10. ʊʝʢʩʪʠʣʴʥʳʡ ʦʙʨʘʟʝʮ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʪʝʭʥʠʢʝ ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʡ ʘʧʧʣʠʢʘʮʠʠ 

 

ɼʣʷ ʫʩʠʣʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʘʢʪʫʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʰʠʚʢʠ. ɺʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʫʯʥʳʭ ʰʚʦʚ: ʩʤʸʪʦʯʥʳʡ, ʧʦʪʘʡʥʦʡ, 

ʧʝʪʝʣʴʥʳʡ, ʰʦʚ ʯʝʨʝʟ ʢʨʘʡ, ʰʦʚ ʨʫʯʥʘʷ ʩʪʨʦʯʢʘ.  

ɺ ʧʨʦʮʝʩʩʝ ʦʙʲʸʤʥʦ-ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʦʧʦʨʮʠʠ ʠ 

ʮʚʝʪʦʬʘʢʪʫʨʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʧʘʥʥʦ.  

ʊʨʝʪʴʠʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʴʝʨʥʦʛʦ ʧʘʥʥʦ ʚ ʩʪʠʣʝ çʄʠʥʠʤʘʣʠʟʤè ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʂʘʨʪʦʥ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʟʜʝʣʠʷ ʚʳʧʦʣʥʷʣʩʷ ʥʘ ʢʘʣʴʢʝ. ʃʠʥʝʡʥʳʡ ʨʠʩʫʥʦʢ ʦʨʥʘʤʝʥʪʘʣʴʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʪʢʘʥʴ ʤʘʰʠʥʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʚʳʧʦʣʥʝʥʠʷ 

ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʡ ʘʧʧʣʠʢʘʮʠʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʣʴʝʬʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʩʢʦʣʴʢʦ 

ʩʣʦʸʚ ʪʢʘʥʠ. ʂʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʢʦʤʧʦʟʠʮʠʠ ʙʳʣʘ ʧʨʠʩʚʦʝʥʘ ʪʢʘʥʴ ʟʘʜʘʥʥʦʛʦ ʮʚʝʪʘ. ʇʦʩʣʝ ʥʘʥʝʩʝʥʠʷ 

ʢʦʥʪʫʨʘ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʣʴʢʘ ʫʜʘʣʷʣʘʩʴ, ʘ ʩʣʦʠ ʪʢʘʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʨʝʟʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʮʚʝʪʦʚʦʡ ʩʭʝʤʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 11. 

 

 
ʈʠʩ. 11. ɺʳʧʦʣʥʝʥʠʝ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʩʣʦʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʧʘʥʥʦ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʩʣʦʸʚ ʧʘʥʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʮʚʝʪʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʭʥʠʢʠ ʙʘʪʠʢʘ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʸʤʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʰʠʚʢʠ. ʇʦʩʣʝʜʥʠʡ ʵʪʘʧ ʚʳʧʦʣʥʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ 

ʧʘʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 12. 

 
ʈʠʩ. 12. ɺʳʧʦʣʥʝʥʠʝ ʪʨʝʪʴʝʛʦ ʩʣʦʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʧʘʥʥʦ. ɸʚʪʦʨ ï ʐʤʠʜʪ ʀ.ʆ.  

 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʨʩʢʠʭ ʦʨʥʘʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʘʢʩʝʩʩʫʘʨʦʚ ʠʥʪʝʨʴʝʨʘ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʤʝʪʦʚ ʜʝʢʦʨʘʪʠʚʥʦ-

ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʥʘʨʦʜʦʚ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 

ʪʝʢʩʪʠʣʴʥʳʭ ʬʘʢʪʫʨ, ʠʤʠʪʠʨʫʶʱʠʭ  ʢʘʨʝʣʦ-ʬʠʥʩʢʫʶ ʪʨʝʭʛʨʘʥʥʦ-ʚʳʝʤʯʘʪʫʶ ʨʝʟʴʙʫ ʧʦ ʜʝʨʝʚʫ, ʧʦʟʚʦʣʠʣ 

ʩʦʟʜʘʪʴ ʧʘʥʥʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʴʝʨʘ ʚ ʩʪʠʣʝ çʄʠʥʠʤʘʣʠʟʤè. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʨʘʟʦʚ ʠ ʦʨʥʘʤʝʥʪʦʚ ʥʘʨʦʜʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʠʩʢʫ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʠʟʜʝʣʠʡ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʢʩʪʠʣʴʥʳʭ ʪʝʭʥʠʢ. 
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RENAISSANCE WOMEN 'S ACCESSORIES IN MODERN FASHION 
 
Ascertaining the universal significance of the Renaissance cultural practices and finding continuity of modern 

trends in relation to them, the author sees the origins of contemporary fashion in a number of women's accessories 

during the Renaissance. 
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ɿʥʘʯʝʥʠʝ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ ʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʫʥʠʚʝʨʩʘʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ 

ʚ ʵʪʦ ʚʨʝʤʷ ʟʘʨʦʜʠʣʘʩʴ ʜʦ ʩʠʭ ʧʦʨ ʘʢʪʫʘʣʴʥʘʷ ʬʠʣʦʩʦʬʠʷ ʛʫʤʘʥʠʟʤʘ, ʧʦʩʪʘʚʠʚʰʘʷ ʚ ʮʝʥʪʨ ʤʠʨʦʟʜʘʥʠʷ 

ʯʝʣʦʚʝʢʘ ʚʦ ʚʩʝʡ ʝʛʦ ʜʫʭʦʚʥʦ-ʪʝʣʝʩʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ. ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʦʪʥʦʰʝʥʠʝ ʢ ʦʜʝʞʜʝ ʨʘʜʠʢʘʣʴʥʦ 

ʠʟʤʝʥʠʣʦʩʴ. ʆʥʦ ʧʝʨʝʩʪʘʣʦ ʙʳʪʴ ʫʪʠʣʠʪʘʨʥʳʤ, ʧʨʝʚʨʘʪʠʚʰʠʩʴ ʚ ʵʩʪʝʪʠʯʝʩʢʦʝ. ɺʝʜʴ ʈʝʥʝʩʩʘʥʩ ï ʚʨʝʤʷ 

ʨʘʩʢʨʝʧʦʱʝʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʠʣ ʯʝʣʦʚʝʢʘ, ʚʨʝʤʷ, ʦʟʥʘʤʝʥʦʚʘʥʥʦʝ ʧʦʷʚʣʝʥʠʝʤ ʛʝʥʠʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʠʩʢʫʩʩʪʚʘ, ʚʨʝʤʷ ʨʘʩʮʚʝʪʘ ʥʘʫʢʠ ʠ ʤʝʜʠʮʠʥʳ ʠ ʤʥʦʞʝʩʪʚʘ ʠʟʦʙʨʝʪʝʥʠʡ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʟʥʘʥʠʷ. 

ɹʣʘʛʦʜʘʨʷ ʜʦʩʪʠʞʝʥʠʷʤ ʠ ʦʪʢʨʳʪʠʷʤ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ ʯʝʣʦʚʝʢ ʩʪʘʣ ʧʦʟʥʘʚʘʪʴ ʩʘʤʦʛʦ ʩʝʙʷ. ʆʪʢʨʳʪʠʷ 

ʈʝʥʝʩʩʘʥʩʘ ʜʦ ʩʠʭ ʧʦʨ ʩʢʘʟʳʚʘʶʪʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʧʨʘʢʪʠʢʘʭ ʯʝʣʦʚʝʢʘ.  

ɺʩʝ ʟʥʘʤʝʥʘʪʝʣʴʥʳʝ ʩʦʙʳʪʠʷ, ʧʨʦʠʩʭʦʜʠʚʰʠʝ ʚ ʵʧʦʭʫ ɺʦʟʨʦʞʜʝʥʠʷ, ʥʝʧʨʝʤʝʥʥʦ ʦʪʨʘʞʘʣʠʩʴ ʠ ʚ 

ʤʦʜʝ. ɻʣʘʚʥʳʝ ʧʝʨʝʤʝʥʳ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʪʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʠʟʦʰʣʠ ʚʩʣʝʜʩʪʚʠʝ ʦʩʣʘʙʣʝʥʠʷ 

ʤʦʛʫʱʝʩʪʚʘ ʮʝʨʢʚʠ. ɾʝʣʘʷ ʚʦʟʨʦʜʠʪʴ ʘʥʪʠʯʥʳʡ ʠʜʝʘʣ, ʝʚʨʦʧʝʡʮʳ ʩʦʟʜʘʣʠ ʚ ʦʜʝʞʜʝ ʥʦʚʳʡ, ʨʝʥʝʩʩʘʥʩʥʳʡ 

ʩʪʠʣʴ, ʢʦʪʦʨʳʡ ʥʘʤʝʢʘʣ ʥʘ ʙʣʠʟʦʩʪʴ ʢ ʘʥʪʠʯʥʳʤ ʦʙʨʘʟʮʘʤ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣ ʥʝ ʩʪʦʣʴ ʧʨʦʩʪʳʤ ʠ 

ʙʝʟʳʩʢʫʩʥʳʤ, ʘ, ʩʢʦʨʝʝ, ʦʪʣʠʯʘʣʩʷ ʧʦʜʯʝʨʢʥʫʪʦʡ ʨʦʩʢʦʰʴʶ. ɸʢʪʠʚʥʦ ʚʳʪʝʩʥʷʷ ʘʩʢʝʪʠʯʝʩʢʠʝ ʛʦʪʠʯʝʩʢʠʝ 

ʢʦʩʪʶʤʳ ʩʨʝʜʥʝʚʝʢʦʚʴʷ, ʦʥ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣ ʦʙʨʘʟ ʞʝʥʱʠʥʳ, ʠ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʞʝʥʩʢʘʷ ʤʦʜʘ 

ʧʦʩʣʝʜʫʶʱʠʭ ʵʧʦʭ, ʚʢʣʶʯʘʷ ʩʦʚʨʝʤʝʥʥʦʩʪʴ, ʧʨʦʜʦʣʞʘʝʪ ʨʝʥʝʩʩʘʥʩʥʳʝ ʪʨʘʜʠʮʠʠ. ʅʘʯʘʣʦ ʨʝʥʝʩʩʘʥʩʥʦʡ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2020 

154 

ʤʦʜʳ ʚʦʩʭʦʜʠʪ ʢ ʀʪʘʣʠʠ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʘ, ʚ ʩʠʣʫ ʩʚʦʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʩʪʦʨʠʠ, ʩʪʘʣʘ ʧʨʝʝʤʥʠʮʝʡ 

ʘʥʪʠʯʥʦʩʪʠ. ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ ʤʦʜʥʳʝ ʥʦʚʰʝʩʪʚʘ ʈʝʥʝʩʩʘʥʩʘ ʚ ʦʙʣʘʩʪʠ ʞʝʥʩʢʦʡ ʤʦʜʳ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʘʢʩʝʩʩʫʘʨʳ, ʠ ʩʧʨʦʝʮʠʨʫʝʤ ʠʭ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʥʜʳ. 

ɺ ʀʪʘʣʠʠ ʚ ʧʝʨʠʦʜ ʢʚʘʪʨʦʯʝʥʪʦ (XV ʚ.) ʦʩʦʙʝʥʥʦ ʮʝʥʠʣʠʩʴ ʩʚʝʪʣʳʝ, ʩʧʝʮʠʘʣʴʥʦ ʟʘʚʠʪʳʝ ʣʦʢʦʥʳ, 

ʩʦʙʨʘʥʥʳʝ ʚ ʠʩʢʫʩʥʫʶ ʧʨʠʯʝʩʢʫ, ʚ ʢʦʪʦʨʫʶ ʚʧʣʝʪʘʣʠ ʢʦʨʘʣʣʦʚʳʝ ʥʠʪʠ, ʢʨʫʧʥʳʝ ʛʨʫʰʝʚʠʜʥʳʝ 

ʞʝʤʯʫʞʠʥʳ, ʜʨʘʛʦʮʝʥʥʳʝ ʢʘʤʥʠ [ʈʠʩ. 1]. 

 
ʈʠʩ. 1. ʉʘʥʜʨʦ ɹʦʪʪʠʯʝʣʣʠ çʇʦʨʪʨʝʪ ʤʦʣʦʜʦʡ ʞʝʥʱʠʥʳè 

ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠʯʝʩʢʠ ʧʦʢʨʳʚʘʣʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʝʪʯʘʪʳʤʠ ʪʢʘʥʷʤʠ ʠ ʥʘʢʠʜʢʘʤʠ. ʆʩʦʙʳʡ ʚʦʩʪʦʨʛ 

ʚʳʟʳʚʘʣʠ ʧʨʠʯʝʩʢʠ ʜʝʚʫʰʝʢ-ʬʣʦʨʝʥʪʠʝʢ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʌʣʦʨʝʥʮʠʶ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʪʦʣʠʮʝʡ ʤʦʜʳ 

ʪʦʛʦ ʚʨʝʤʝʥʠ. ʇʨʠʯʝʩʢʠ ʧʦʣʫʯʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦʝ ʥʘʟʚʘʥʠʝ: çʬʣʦʨʝʥʪʠʡʩʢʘʷ ʢʦʩʘè. ɺʦʪ ʢʘʢ ʚʳʛʣʷʜʝʣʘ 

ʵʪʘ ʧʨʠʯʝʩʢʘ: çɺʦʣʦʩʳ ʥʘʜ ʫʰʘʤʠ ʫʢʣʘʜʳʚʘʣʠʩʴ ʚ ʚʠʜʝ ʧʦʣʫʢʨʫʞʠʡ, ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʧʨʷʤʦʡ ʧʨʦʙʦʨ, ʩʟʘʜʠ 

ʥʘ ʩʧʠʥʫ ʩʧʘʜʘʣʘ ʜʣʠʥʥʘʷ ʢʦʩʘ, ʫʢʨʘʰʝʥʥʘʷ ʣʝʥʪʘʤʠ ʠ ʥʠʪʷʤʠ ʞʝʤʯʫʛʘ. ɾʝʥʱʠʥʳ ʩʯʠʪʘʣʠ, ʯʪʦ ʥʦʰʝʥʠʝ 

ʞʝʤʯʫʛʘ ʧʦʤʦʛʘʝʪ ʩʦʭʨʘʥʠʪʴ ʬʠʛʫʨʫè [ʈʠʩ. 2], [ʈʠʩ.3], [1]. 

 

 
ʈʠʩ. 2. ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ çɹʴʷʥʢʘ ʉʬʦʨʮʘè 

 
ʈʠʩ. 3. ɼʞʦʚʘʥʥʠ ɸʤʙʨʦʜʞʦ ʜʝ ʇʨʝʜʠʩ. çɹʴʷʥʢʘ 

ʄʘʨʠʷ ʉʬʦʨʮʘ IIè 

ɺʝʥʝʮʠʶ ʩ ʧʦʣʥʳʤ ʧʨʘʚʦʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʚʪʦʨʦʡ (ʧʦʩʣʝ ʌʣʦʨʝʥʮʠʠ) ʩʪʦʣʠʮʝʡ ʤʦʜʳ ʠʪʘʣʴʷʥʩʢʦʛʦ 

ʈʝʥʝʩʩʘʥʩʘ. ɿʜʝʩʴ ʪʦʞʝ ʙʳʣʠ ʧʦʧʫʣʷʨʥʳʤʠ ʩʚʝʪʣʳʝ ʚʴʶʱʠʝʩʷ ʣʦʢʦʥʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʯʪʠ ʚʩʝ ʜʝʚʫʰʢʠ 

ʥʦʩʠʣʠ ʙʝʟʜʦʥʥʳʝ ʰʣʷʧʳ ʠʟ ʩʦʣʦʤʳ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʣʠʩʴ çʩʦʣʘʥʘè (solana). ʅʘ ʠʭ ʙʦʨʪʠʢʠ ʫʢʣʘʜʳʚʘʣʠ 

ʚʦʣʦʩʳ, ʯʪʦʙʳ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʩʦʣʥʮʝ ʦʥʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʚʝʪʣʝʣʠ ʠʟ-ʟʘ 

ʚʳʛʦʨʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʥʘ ʩʣʫʞʙʫ ʤʦʜʝ. 

ʆʜʝʞʜʘ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ ʧʦʨʘʞʘʝʪ ʨʦʩʢʦʰʴʶ, ʧʨʝʞʜʝ, ʚ ʉʨʝʜʥʝʚʝʢʦʚʴʝ, ʜʦʩʪʫʧʥʦʡ ʪʦʣʴʢʦ 

ʙʦʛʘʪʳʤ ʬʝʦʜʘʣʘʤ. ʉʘʤ ʭʘʨʘʢʪʝʨ ʵʪʦʡ ʨʦʩʢʦʰʠ ï ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ 

ʘʩʢʝʪʠʯʥʦʡ ʵʧʦʭʦʡ: ʯʫʚʩʪʚʝʥʥʳʡ, ʜʘʞʝ ʵʨʦʪʠʯʥʳʡ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʚ ʬʘʢʪʫʨʝ ʪʢʘʥʝʡ, ʠ ʚ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʮʚʝʪʘ, ʠ ʚ ʞʝʥʩʪʚʝʥʥʦʩʪʠ ʩʠʣʫʵʪʘ, ʠ ʚ ʠʩʢʫʩʥʦʡ ʦʙʥʘʞʝʥʥʦʩʪʠ çʩʦʙʣʘʟʥʠʪʝʣʴʥʳʭ ʟʦʥè, ʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʢʩʝʩʩʫʘʨʦʚ, ʧʨʠʜʘʶʱʠʭ ʦʙʨʘʟʫ ʵʥʠʛʤʘʪʠʯʥʦʩʪʴ, ʧʨʷʥʦʩʪʴ [ʈʠʩ. 4], [ʈʠʩ. 5]. 
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ʈʠʩ. 4. ʕʨʭʘʨʜ ʐʦʝʥ çʇʦʨʪʨʝʪ ɸʥʥʳ ɹʦʛʝʤʠʠè 

 
ʈʠʩ. 5. ʈʘʬʘʵʣʴ ʉʘʥʪʠ çʀʦʘʥʥʘ ɸʨʘʛʦʥʩʢʘʷè 

ʊʝʤʥʳʝ ʪʦʥʘ ʦʜʝʞʜʳ ʠʪʘʣʴʷʥʢʠ ʟʘʤʝʥʠʣʠ ʷʨʢʠʤʠ ʥʘʩʳʱʝʥʥʳʤʠ ʮʚʝʪʘʤʠ ʠ ʙʦʛʘʪʳʤʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʫʟʦʨʘʤʠ ʩ ʧʝʪʣʷʤʠ ʚ ʬʦʨʤʝ ʚʠʥʦʛʨʘʜʥʳʭ ʣʦʟ ʠʣʠ ʣʠʩʪʴʝʚ. ɼʣʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʠʪʠ-ʣʝʥʪʳ ʠʟ ʟʦʣʦʪʘ ʠ ʩʝʨʝʙʨʘ. 

ʇʦʚʝʨʭ ʧʣʘʪʴʷ ʞʝʥʱʠʥʳ ʥʘʜʝʚʘʣʠ ʙʘʨʭʘʪʥʳʝ ʧʣʘʱʠ, ʠʣʠ ʤʘʥʪʠʠ, ʢʦʪʦʨʳʝ ʟʘʩʪʝʛʠʚʘʣʠ ʙʨʦʰʴʶ ʠ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʷʞʢʘʤʠ. ɺ XVI ʚ. ʩʪʘʥʦʚʠʪʩʷ ʤʦʜʥʦ ʥʘʜʝʚʘʪʴ ʤʘʩʢʠ ʠʣʠ ʧʦʣʫʤʘʩʢʠ ʠʟ ʩʝʪʯʘʪʦʡ ʪʢʘʥʠ 

ʯʝʨʥʦʛʦ ʮʚʝʪʘ, ʯʪʦ ʠʤʝʣʦ ʠ ʚʧʦʣʥʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʤʳʩʣ: ʠʤʝʥʠʪʳʝ ʜʘʤʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʢʨʳʚʘʣʠ 

ʩʚʦʝ ʣʠʮʦ, ʦʪʧʨʘʚʣʷʷʩʴ ʥʘ ʪʘʡʥʦʝ ʩʚʠʜʘʥʠʝ ʩ ʚʦʟʣʶʙʣʝʥʥʳʤʠ [ʈʠʩ. 6]. 

 

 
ʈʠʩ. 6. ʄʫʞʯʠʥʘ ʠ ʝʛʦ ʞʝʥʘ, ʢʦʪʦʨʘʷ ʥʦʩʠʪ ʤʘʩʢʫ ʦʪ ʩʦʣʥʮʘ 

 

ʅʘʨʘʚʥʝ ʩ ʵʪʠʤ ʚ ɺʝʥʝʮʠʠ ʩʪʘʣʦ ʤʦʜʥʦ ʥʦʩʠʪʴ ʚʝʝʨʘ ʠ ʧʝʨʯʘʪʢʠ. ʇʦʩʣʝʜʥʠʝ ʠʤʝʥʥʦ ʩ ʪʝʭ ʧʦʨ 

ʥʘʜʦʣʛʦ (ʚʧʣʦʪʴ ʜʦ ʩʦʚʨʝʤʝʥʥʦʩʪʠ) ʩʪʘʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʛʘʨʜʝʨʦʙʘ ʩʦʮʠʘʣʴʥʦ çʩʪʘʪʫʩʥʦʡè 

ʞʝʥʱʠʥʳ. 

ʆʜʝʞʜʘ ʰʠʣʘʩʴ ʩʚʦʙʦʜʥʘʷ, ʯʘʩʪʦ ʩ ʰʝʣʢʦʚʦʡ ʤʫʬʪʦʡ ʥʘ ʤʝʭʫ, ʩ ʟʘʪʝʡʣʠʚʳʤʠ ʫʢʨʘʰʝʥʠʷʤʠ ʠʟ 

ʣʝʥʪ ʠ ʨʘʟʣʠʯʥʳʭ ʢʠʩʪʝʡ. ɺ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʞʝʥʩʪʚʝʥʥʳʡ ʩʠʣʫʵʪ ʦʧʨʝʜʝʣʷʣʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʰʠʨʦʢʠʤʠ 

ʨʫʢʘʚʘʤʠ-ʙʫʬʘʤʠ, ʚʦ-ʚʪʦʨʳʭ, ʰʥʫʨʦʚʢʦʡ, ʬʠʢʩʠʨʫʶʱʝʡ ʪʘʣʠʶ, ʠ, ʚ-ʪʨʝʪʴʠʭ, ʨʦʩʢʦʰʥʳʤ ʪʨʝʫʛʦʣʴʥʳʤ 

ʜʝʢʦʣʴʪʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʢʦʣʴʪʝ ʚʧʝʨʚʳʝ ʜʝʣʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʩʧʝʨʝʜʠ, ʥʦ ʠ ʥʘ ʩʧʠʥʝ, ʯʪʦʙʳ ʜʘʤʳ 

ʤʦʛʣʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʜʣʠʥʫ ʠ ʢʨʘʩʦʪʫ ʩʚʦʝʡ ʰʝʠ. ʅʘ ʪʘʣʠʠ ʠ ʥʘ ʨʫʢʘʚʘʭ ʜʝʣʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʨʝʟʦʚ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʜʦʨʦʛʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʠʞʥʠʭ ʨʫʙʘʰʝʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʥʥʦ ʚʦ ʚʨʝʤʝʥʘ 

ɺʦʟʨʦʞʜʝʥʠʷ ʥʠʞʥʝʝ ʙʝʣʴʝ ʩʪʘʥʦʚʠʪʩʷ ʵʣʝʤʝʥʪʦʤ ʜʝʢʦʨʘ. 

ʅʦʩʦʚʳʝ ʧʣʘʪʢʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʠ ʚʩʝʛʜʘ ʥʦʩʠʣʠ ʧʦʜ ʨʫʢʘʚʦʤ. ʆʜʥʘʢʦ ʦʥʠ ʙʳʣʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʥʝ ʜʣʷ ʧʨʘʛʤʘʪʠʯʥʳʭ ʮʝʣʝʡ, ʘ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʜʦʩʪʘʪʢʘ ʠ ʤʘʩʪʝʨʩʪʚʘ ʝʛʦ 

ʦʙʣʘʜʘʪʝʣʴʥʠʮʳ. 

ɺ XV ʚ. ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ ʜʝʢʦʨʘ ʥʘʯʠʥʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʫʞʝʚʦ, ʩʧʣʝʪʝʥʥʦʝ ʠʟ ʥʠʪʝʡ, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʣʠ ʩʜʝʣʘʥʳ ʠʟ ʟʦʣʦʪʘ. ʀʤ ʦʙʨʘʤʣʷʣʠ ʚʦʨʦʪʥʠʢʠ, ʧʦʷʩʘ, ʧʝʨʯʘʪʢʠ ʠ ʯʫʣʢʠ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʪʘʢʦʤʫ ʘʢʩʝʩʩʫʘʨʫ, ʢʘʢ ʟʦʣʦʪʦʡ ʠʣʠ ʩʝʨʝʙʨʷʥʳʡ ʧʦʷʩ, ʢʦʪʦʨʳʡ 

ʫʢʨʘʰʘʣʩʷ ʜʨʘʛʦʮʝʥʥʳʤʠ ʢʘʤʥʷʤʠ: ʘʣʤʘʟʘʤʠ, ʩʘʧʬʠʨʘʤʠ, ʪʦʧʘʟʘʤʠ, ʨʫʙʠʥʘʤʠ. ʈʘʩʧʦʣʘʛʘʣʩʷ ʦʥ ʩʪʨʦʛʦ ʥʘ 

ʪʘʣʠʠ ʠ ʙʳʣ ʧʨʠʟʚʘʥ ʧʦʜʯʝʨʢʠʚʘʪʴ ʠʟʷʱʥʳʡ ʞʝʥʩʢʠʡ ʩʠʣʫʵʪ. ʅʘ ʧʦʷʩ ʧʦʯʪʠ ʚʩʝʛʜʘ ʢʨʝʧʠʣʠ ʚʝʝʨ ʠʟ 

ʩʪʨʘʫʩʦʚʳʭ ʧʝʨʴʝʚ, ʢʠʥʞʘʣ, ʢʦʰʝʣʝʢ, ʢʣʶʯʠ ʠ ʠʥʦʛʜʘ ʯʝʪʢʠ [ʈʠʩ. 7]. 

  
ʈʠʩ. 7. ʊʠʮʠʘʥ ɺʝʯʝʣʣʠʦ çʇʦʨʪʨʝʪ ʜʦʯʝʨʠ ʊʠʮʠʘʥʘ ʃʘʚʠʥʠʠè 
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ɺʦʰʣʠ ʚ ʤʦʜʫ ʧʦʜʚʝʩʢʠ, ʧʨʠʯʝʤ ʵʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʫʢʨʘʰʝʥʠʡ ʦʢʘʟʘʣʘʩʴ ʧʦʯʪʠ ʯʘʩʪʴʶ ʠʩʢʫʩʩʪʚʘ: 

çʅʘ ʨʘʟʚʠʪʠʝ ʬʦʨʤ ʧʦʜʚʝʩʦʢ ʈʝʥʝʩʩʘʥʩʘ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʚʝʣʠʢʠʝ ʤʘʩʪʝʨʘ ï ʞʠʚʦʧʠʩʮʳ ʠ ʛʨʘʚʝʨʳ ï 

ɸʣʴʙʨʝʭʪ ɼʶʨʝʨ, ɻʘʥʩ ɻʦʣʴʙʝʡʥ, ʄʘʨʪʠʥ ʐʦʥʛʘʫʵʨè [2]. ʆʩʦʙʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʟʘʚʦʝʚʘʣʠ ʧʦʜʚʝʩʢʠ ï ʥʝ 

ʪʦʣʴʢʦ ʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʥʦ ʠ ʫʜʣʠʥʝʥʥʳʝ, ʛʨʫʰʝʚʠʜʥʳʝ, ʠʟʦʙʨʘʞʘʶʱʠʝ ʯʘʩʪʠ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʠʣʠ 

ʞʠʚʦʪʥʳʭ, ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʛʝʨʙʦʚ ʠ ʠʥʠʮʠʘʣʦʚ, ʩʮʝʥ ʠʟ ɹʠʙʣʠʠ, ʯʫʜʦʚʠʱ, ʧʪʠʮ, ʢʦʨʘʙʣʝʡ ʠ ʨʘʣʠʯʥʳʭ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʧʨʠʤʝʨ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʦʜʚʝʩʢʫ çʂʘʨʘʚʝʣʣʘè, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʭʨʘʥʠʪʩʷ ʚ ʕʨʤʠʪʘʞʝ [3], [ʈʠʩ.8], [ʈʠʩ.9], [ʈʠʩ.10], [ʈʠʩ.11]. 

 

 
ʈʠʩ. 8. ʂʘʨʘʚʝʣʣʘ 

 
ʈʠʩ. 9. ʇʴʝʨʦ ʜʝʣʣʘ ʌʨʘʥʯʝʩʢʘ. çʄʘʜʦʥʥʘ ʩ 

ʤʣʘʜʝʥʮʝʤ ʠ ʩʚʷʪʳʤʠè, ʬʨʘʛʤʝʥʪ 

 
ʈʠʩ. 10. ʈʘʬʘʵʣʴ çɼʘʤʘ ʩ ʝʜʠʥʦʨʦʛʦʤè, ʬʨʘʛʤʝʥʪ 

 
ʈʠʩ. 11. ʈʘʬʘʵʣʴ çʇʦʨʪʨʝʪ ʜʘʤʳè, ʬʨʘʛʤʝʥʪ 

ʇʦʜʚʝʩʢʠ ʥʦʩʠʣʠ ʥʝ ʪʦʣʴʢʦ ʥʘ ʛʨʫʜʠ, ʥʦ ʠ ʥʘ ʮʝʧʠ, ʠʣʠ ʧʨʠʢʘʣʳʚʘʣʠ ʢ ʧʣʘʪʴʶ. ʀʤʠ ʫʢʨʘʰʘʣʠ ʰʣʷʧʳ ʠʣʠ 

ʙʝʨʝʪʳ. ʇʦʩʣʝʜʥʠʝ ʧʦʣʴʟʦʚʘʣʠʩʴ ʦʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ: ʵʪʦʪ ʛʦʣʦʚʥʦʡ ʫʙʦʨ ʞʝʥʱʠʥʳ ʥʦʩʠʣʠ, ʚʳʧʫʩʢʘʷ 

ʠʟ-ʧʦʜ ʥʝʛʦ ʟʘʚʠʪʳʝ ʣʦʢʦʥʳ, ʜʝʢʦʨʠʨʦʚʘʥʥʳʝ ʙʫʩʘʤʠ ʠʣʠ ʣʝʥʪʘʤʠ. 

ʎʝʧʠ ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʆʥʠ ʙʳʣʠ ʟʦʣʦʪʳʝ ʠ ʩʝʨʝʙʨʷʥʳʝ, ʫʢʨʘʰʝʥʥʳʝ 

ʵʤʘʣʷʤʠ, ʪʷʞʝʣʳʝ, ʤʘʩʩʠʚʥʳʝ, ʠ ʪʦʥʢʠʝ, ʫʢʨʘʰʝʥʥʳʝ ʜʨʘʛʦʮʝʥʥʦʩʪʷʤʠ. ʀʭ ʥʦʩʠʣʠ ʥʘ ʰʝʝ ʠ ʧʦʷʩʝ ʚ ʦʜʠʥ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʷʜʦʚ.  

ʉʝʨʝʜʠʥʫ XVI ʚ. ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʩʮʚʝʪʦʤ ʙʨʘʩʣʝʪʘ ʢʘʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʞʝʥʩʢʦʛʦ ʫʢʨʘʰʝʥʠʷ. 

ʆʩʦʙʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ ʮʝʧʦʯʝʯʥʳʝ ʙʨʘʩʣʝʪʳ ʠ ʦʙʦʜʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʦʣʦʪʳʝ, ʫʢʨʘʰʝʥʥʳʝ 

ʵʤʘʣʴʶ ʠʣʠ ʢʘʤʥʷʤʠ, ʫʩʳʧʘʥʥʳʝ ʞʝʤʯʫʛʦʤ. ʀʭ ʥʦʩʠʣʠ ʥʘ ʦʪʢʨʳʪʦʡ ʨʫʢʝ ʠʣʠ ʥʘ ʨʫʢʘʚʘʭ, ʧʦʚʝʨʭ ʦʜʝʞʜʳ 

[ʈʠʩ. 12], [ʈʠʩ. 13]. 

 

 
ʈʠʩ. 12. ʃʫʢʘʩ ʂʨʘʥʘʭ çʇʦʨʪʨʝʪ ʤʦʣʦʜʦʡ 

ʞʝʥʱʠʥʳè, ʬʨʘʛʤʝʥʪ 

 
ʈʠʩ. 13. ɸʥʪʦʥʠʩ ʄʦʨ çʇʦʨʪʨʝʪ ʄʘʨʠʠ ʊʶʜʦʨè, 

ʬʨʘʛʤʝʥʪ 

ɺ 1473 ʛ. ʙʳʣ ʠʟʜʘʥ ʟʘʢʦʥ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʟʦʣʦʪʳʝ ʩʝʨʴʛʠ ʚ ʫʰʘʭ ʞʝʥʱʠʥ ʙʳʣʠ ʩʚʦʝʛʦ ʨʦʜʘ 

ʢʣʝʡʤʦʤ: çɻʦʩʫʜʘʨʩʪʚʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʣʷʣʦ ʪʨʝʙʦʚʘʥʠʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʢʘʞʜʘʷ ʝʚʨʝʡʩʢʘʷ 

ʞʝʥʱʠʥʘ ʩʪʘʨʰʝ 10 ʣʝʪ ʜʦʣʞʥʘ ʙʳʣʘ ʥʦʩʠʪʴ ʚ ʫʰʘʭ ʟʦʣʦʪʳʝ ʩʝʨʴʛʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. ʀ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ, 

ʵʪʠ ʩʝʨʴʛʠ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʚʠʜʥʳ ʥʘ ʥʝʡ ʠ ʥʝ ʧʨʠʢʨʳʚʘʪʴʩʷ ʫʙʦʨʦʤ. ʇʨʠʯʠʥʦʡ ʵʪʦʤʫ ʙʳʣʠ ʨʝʰʝʥʠʷ 

ʏʝʪʚʝʨʪʦʛʦ ʃʘʪʝʨʘʥʩʢʦʛʦ ʩʦʙʦʨʘ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʘ ʦʜʦʙʨʝʥʘ ʠʜʝʷ ʚʳʜʝʣʷʪʴ ʝʚʨʝʝʚ ʢʘʢʠʤʠ-ʣʠʙʦ ʟʥʘʢʘʤʠè 

[4]. ʂʘʢ ʚʠʜʠʤ, ʚ ʵʪʦʤ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʦʱʫʪʠʤʦ ʚʣʠʷʥʠʝ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝʥʴʰʠʥʩʪʚʘ. ʉʝʨʴʛʠ ʩʪʘʣʠ ʩʚʦʝʛʦ ʨʦʜʘ ʵʪʥʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʩʝʤʠʪʩʢʠʭ ʞʝʥʱʠʥ. ʊʘʢʠʝ 

ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʚʘʞʝʥ ʙʳʣ ʚʳʙʦʨ ʫʢʨʘʰʝʥʠʡ ʚ ʵʧʦʭʫ ʈʝʥʝʩʩʘʥʩʘ (ʥʝ ʩʪʦʣʴ ʪʦʣʝʨʘʥʪʥʫʶ, 

ʢʘʢ ʥʘʰʘ): ʦʥʠ ʙʳʣʠ ʥʝ ʪʦʣʴʢʦ ʘʢʩʝʩʩʫʘʨʘʤʠ ʠ ʜʠʟʘʡʥʦʤ ʪʝʣʘ, ʥʦ ʠ ʩʨʝʜʩʪʚʦʤ ʠʜʝʥʪʠʯʥʦʩʪʠ.  
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ɾʝʥʱʠʥʳ ʥʝʩʝʤʠʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʦʩʠʣʠ ʩʝʨʴʛʠ ʚ ʚʠʜʝ ʮʚʝʪʦʚ ʠ ʠʟ ʥʘʪʫʨʘʣʴʥʦʛʦ ʞʝʤʯʫʛʘ 

[ʈʠʩ. 14], [ʈʠʩ. 15], [ʈʠʩ. 16]. 

 

 
ʈʠʩ. 14. ɸʥʜʨʝʘ ʉʦʣʘʨʠ 

çʂʣʝʦʧʘʪʨʘè, ʬʨʘʛʤʝʥʪ 

 

 
ʈʠʩ. 15. ɸʥʴʦʣʦ ɹʨʦʥʟʠʥʦ 

çʇʦʨʪʨʝʪ ʄʘʨʠʠ ʄʝʜʠʯʠè, 

ʬʨʘʛʤʝʥʪ 

 
ʈʠʩ. 16. ɼʝ ʌʨʘʥʩ ʇʦʫʨʙʫʩ 

ʤʣʘʜʰʠʡ çʇʦʨʪʨʝʪ ʄʘʨʠʠ 

ʄʝʜʠʯʠè, ʬʨʘʛʤʝʥʪ 

ʂʦʣʴʮʘ ʚ ʵʧʦʭʫ ʈʝʥʝʩʩʘʥʩʘ ʧʨʝʜʧʦʯʠʪʘʣʠ ʪʷʞʝʣʳʝ, ʤʘʩʩʠʚʥʳʝ, ʠʟ ʣʘʪʫʥʠ, ʦʣʦʚʘ, ʙʨʦʥʟʳ ʠ ʟʦʣʦʪʘ. 

ʉʪʝʢʣʘ ʠ ʢʘʤʥʠ, ʫʢʨʘʰʘʶʱʠʝ ʠʟʜʝʣʠʝ, ʚʩʝʛʜʘ ʠʤʝʣʠ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ. ʏʘʱʝ ʚʩʝʛʦ ʞʝʥʱʠʥʳ ʠ ʤʫʞʯʠʥʳ 

ʥʦʩʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʝʨʩʪʥʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʏʘʩʪʦ ʤʦʞʥʦ ʙʳʣʦ ʚʩʪʨʝʪʠʪʴ ʢʦʣʴʮʘ-ʧʝʨʯʘʪʢʠ [ʈʠʩ. 17]. 

 

  
ʈʠʩ. 17. ɸʥʴʦʣʦ ɹʨʦʥʟʠʥ çʇʦʨʪʨʝʪ ʕʣʝʦʥʦʨʳ ʊʦʣʝʜʩʢʦʡè, ʬʨʘʛʤʝʥʪ 

 

ʆʩʦʙʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʢʘʤʝʠ. ʂʘʤʝʷ ï ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʛʝʤʤʳ, ʶʚʝʣʠʨʥʦʝ ʠʟʜʝʣʠʝ ʠʣʠ 

ʫʢʨʘʰʝʥʠʝ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʪʝʭʥʠʢʝ ʙʘʨʝʣʴʝʬʘ ʥʘ ʜʨʘʛʦʮʝʥʥʳʭ ʠʣʠ ʧʦʣʫʜʨʘʛʦʮʝʥʥʳʭ ʢʘʤʥʷʭ, ʠʣʠ ʥʘ 

ʤʦʨʩʢʦʡ ʨʘʢʦʚʠʥʝ. ɺʦ ʚʨʝʤʝʥʘ ʈʝʥʝʩʩʘʥʩʘ ʵʪʠ ʠʟʳʩʢʘʥʥʳʝ ʫʢʨʘʰʝʥʠʷ ʧʝʨʝʞʠʚʘʶʪ ʚʪʦʨʦʝ ʨʦʞʜʝʥʠʝ ʠ 

ʦʩʪʘʶʪʩʷ çʚ ʪʨʝʥʜʝè ʥʘ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʀʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʢʘʨʪʠʥʘʭ ʉ. ɹʦʪʪʠʯʝʣʣʠ 

[ʈʠʩ.18], [ʈʠʩ.19]. 

 
ʈʠʩ. 18. ʉʘʥʜʨʦ ɹʦʪʪʠʯʝʣʣʠ çʇʦʨʪʨʝʪ ʤʦʣʦʜʦʡ 

ʞʝʥʱʠʥʳè, ʬʨʘʛʤʝʥʪ 

 
ʈʠʩ. 19. ɹʝʨʥʘʨʜʠʥʦ ʃʫʠʥʠ çʉʘʣʦʤʝʷ ʩ ʛʦʣʦʚʦʡ 

ʉʚʷʪʦʛʦ ʀʦʘʥʥʘ ʂʨʝʩʪʠʪʝʣʷè, ʬʨʘʛʤʝʥʪ 

ʆʙʫʚʴ ʥʝʨʝʜʢʦ ʙʳʣʘ ʥʘ ʚʳʩʦʢʦʡ ʧʣʘʪʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʜʦʩʪʠʛʘʪʴ 60 ʩʘʥʪʠʤʝʪʨʦʚ, ʯʪʦ ʠʤʝʣʦ 

ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ: ʚʳʩʦʢʠʡ ʢʘʙʣʫʢ ʥʝ ʧʦʟʚʦʣʷʣ ʧʣʘʪʴʶ ʢʘʩʘʪʴʩʷ ʛʨʷʟʥʦʡ ʟʝʤʣʠ ʠ ʣʫʞ. ʍʦʜʠʪʴ ʚ 

ʪʘʢʦʡ ʦʙʫʚʠ ʚ ʦʜʠʥʦʯʢʫ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʜʝʚʫʰʢʫ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʣʠ ʩʣʫʛʠ-ʧʦʤʦʱʥʠʢʠ. 

ʊʘʢʫʶ ʞʝ ʦʙʫʚʴ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠ ʢʫʨʪʠʟʘʥʢʠ. ʆʜʥʘʢʦ ʚ ʄʘʜʨʠʜʝ ʠ ʌʣʦʨʝʥʮʠʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʚʩʝ ʞʝ 

ʦʪʜʘʚʘʣʦʩʴ ʤʷʛʢʠʤ ʪʫʬʣʷʤ ʩ ʦʢʨʫʛʣʳʤ ʥʦʩʦʤ, ʠʟ ʙʘʨʭʘʪʘ ʠʣʠ ʘʪʣʘʩʘ. 

ʂʘʢ ʧʠʩʘʣ ʬʨʘʥʮʫʟʩʢʠʡ ʣʠʪʝʨʘʪʦʨ ɾʘʢ ʇʝʰʝ, çʅʦʚʦʝ ï ʵʪʦ ʭʦʨʦʰʦ ʟʘʙʳʪʦʝ ʩʪʘʨʦʝè. ʉʧʫʩʪʷ ʥʝ 

ʦʜʥʦ ʩʪʦʣʝʪʠʝ ʚ ʦʩʥʦʚʥʳʭ ʪʨʝʥʜʘʭ ʤʦʜʳ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʦʪʢʣʠʢʠ çʜʘʚʥʦ ʟʘʙʳʪʦʛʦ 

ʩʪʘʨʦʛʦè. ʕʣʝʤʝʥʪʳ ʨʦʩʢʦʰʠ ʈʝʥʝʩʩʘʥʩʘ ʦʭʦʪʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʧʦʰʠʚʝ ʧʳʰʥʳʭ 

ʚʳʧʫʩʢʥʳʭ ʠ ʩʚʘʜʝʙʥʳʭ ʧʣʘʪʴʝʚ, ʢʦʩʪʶʤʦʚ ʜʣʷ ʢʘʨʥʘʚʘʣʘ ʠ ʜʨʫʛʠʭ ʧʨʘʟʜʥʠʢʦʚ. ʈʝʥʝʩʩʘʥʩ ʧʦʤʦʛʘʝʪ 

ʩʦʟʜʘʪʴ ʥʘʤ ʦʩʦʙʦʝ ʨʦʤʘʥʪʠʯʝʩʢʦʝ ʥʘʩʪʨʦʝʥʠʝ, ʥʝʟʘʤʝʥʠʤʦʝ ʜʣʷ ʧʨʘʟʜʥʠʯʥʦʡ ʠʣʠ ʧʨʦʩʪʦ ʞʝʥʩʪʚʝʥʥʦʡ 

ʦʜʝʞʜʳ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʜʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʵʣʝʤʝʥʪʳ ʜʝʢʦʨʘ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʵʧʦʭʫ 

ʈʝʥʝʩʩʘʥʩʘ, ʪʢʘʥʠ, ʫʢʨʘʰʝʥʥʳʝ ʟʦʣʦʪʳʤʠ ʠ ʩʝʨʝʙʨʷʥʳʤʠ ʥʠʪʷʤʠ, ʢʨʫʞʝʚʘʤʠ. ʇʦʧʫʣʷʨʥʳʤʠ ʧʨʠʤʝʨʘʤʠ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʠʟ ʪʦʡ ʵʧʦʭʠ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʝʢʦʣʴʪʝ, ʥʦ ʠ ʨʘʟʨʝʟʳ ʥʘ ʦʜʝʞʜʝ ʠ ʰʝʣʢʦʚʳʝ ʙʣʫʟʳ ʩ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʚʳʰʠʚʢʦʡ, ʫʟʦʨʯʘʪʳʤ ʦʨʥʘʤʝʥʪʦʤ. ɺ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʤʦʜʥʳʡ ʚ ʧʨʦʰʣʦʛʦʜʥʠʭ ʢʦʣʣʝʢʮʠʷʭ 

ʪ. ʥ. çʙʝʣʴʝʚʦʡ ʩʪʠʣʴè ï ʩʚʦʝʛʦ ʨʦʜʘ çʮʠʪʘʪʘè ʠʟ ʠʪʘʣʴʷʥʩʢʦʛʦ ʢʚʘʪʨʦʯʝʥʪʦ.  

ʇʦ-ʧʨʝʞʥʝʤʫ ʧʨʠʤʝʥʷʝʪʩʷ ʦʪʜʝʣʢʘ ʠʟʜʝʣʠʡ ʤʝʭʦʤ ʠ ʧʝʨʴʷʤʠ. ʊʘʢʠʝ ʤʦʜʥʳʝ ʙʨʝʥʜʳ, ʢʘʢ Bershka, 

Mango, Asos, Simone Rocha, ʦʭʦʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʙʘʨʭʘʪ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʘʢʠʜʦʢ, ʧʘʣʴʪʦ, çʢʦʩʫʭè. ɸ ʚ ʥʦʚʦʡ 

ʢʦʣʣʝʢʮʠʠ Marni ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʣʫʟʢʠ ʩ ʨʘʩʰʠʪʳʤʠ ʧʳʰʥʳʤʠ ʨʫʢʘʚʘʤʠ. 13-ʪʠʩʘʥʪʠʤʝʪʨʦʚʳʝ 

ʧʣʘʪʬʦʨʤʳ Gucci ʠʟ ʯʝʨʥʦʡ ʣʘʢʠʨʦʚʘʥʥʦʡ ʢʦʞʠ ʩ ʙʘʨʭʘʪʥʳʤ ʚʝʨʭʦʤ ʠʣʠ ʤʠʥʠʤʘʣʠʩʪʠʯʥʳʝ ʪʫʬʣʠ ʚ 
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ʢʦʣʣʝʢʮʠʷʭ Attico, ʫʢʨʘʠʥʩʢʦʛʦ Lake Studio ʪʘʢʞʝ ʤʦʛʫʪ ʥʘʤ ʥʘʧʦʤʥʠʪʴ ʪʫʬʣʠ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ. 

ʇʦʭʦʞʝ, ʥʘʚʩʝʛʜʘ ʚ ʘʨʩʝʥʘʣʝ ʞʝʥʱʠʥʳ ʦʩʪʘʥʫʪʩʷ ʚʳʩʦʢʠʝ ʢʘʙʣʫʢʠ.  

ʉʪʦʠʪ ʣʠ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʦʰʝʥʠʝ ʮʝʧʝʡ, ʦʙʠʣʠʝ ʤʘʩʩʠʚʥʳʭ ʢʦʣʝʮ ʠ ʙʨʘʩʣʝʪʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʪʩʳʣʘʝʪ ʥʘʩ ʢ ʈʝʥʝʩʩʘʥʩʫ, ʧʨʦʙʫʜʠʚʰʝʤʫ ʚ ʞʝʥʱʠʥʝ ʪʷʛʫ ʢ çʫʢʨʘʰʘʪʝʣʴʩʪʚʫè, ʨʦʩʢʦʰʠ, ʯʨʝʟʤʝʨʥʦʩʪʠ.  

ʉʧʫʩʪʷ ʥʝ ʦʜʥʦ ʩʪʦʣʝʪʠʝ ʚ ʦʩʥʦʚʥʳʭ ʪʨʝʥʜʘʭ ʤʦʜʳ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʦʪʢʣʠʢʠ 

ʈʝʥʝʩʩʘʥʩʘ. ʄʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʵʣʝʤʝʥʪʳ ʨʦʩʢʦʰʠ ʈʝʥʝʩʩʘʥʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʠʣʠʩʪʘʤʠ ʣʠʰʴ çʚ 

ʧʨʘʟʜʥʠʯʥʦʤ ʢʦʥʪʝʢʩʪʝè ï ʢʘʢ ʜʦʧʦʣʥʝʥʠʷ ʢ ʦʙʨʘʟʫ ʥʘ ʚʳʧʫʩʢʥʳʝ ʚʝʯʝʨʘ, ʩʚʘʜʴʙʳ ʠ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʥʝʩʩʘʥʩʥʘʷ ʤʦʜʘ ʥʘʭʦʜʠʪ ʩʚʦʝ ʤʝʩʪʦ ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʦʜʥʠʮ. ʅʦʰʝʥʠʝ ʮʝʧʝʡ, ʦʙʠʣʠʝ ʤʘʩʩʠʚʥʳʭ ʢʦʣʝʮ ʠ ʙʨʘʩʣʝʪʦʚ, ʫʞʝ ʥʝ ʧʝʨʚʳʡ ʛʦʜ ʧʦʷʚʣʷʝʪʩʷ ʚ ʤʦʜʥʳʭ 

ʪʨʝʥʜʘʭ. ɹʝʨʝʪʳ ʠ ʦʙʦʜʳ ʭʦʪʷ ʠ ʧʦʪʝʨʧʝʣʠ ʚʠʜʦʠʟʤʝʥʝʥʠʷ, ʚʩʝ ʪʘʢʞʝ ʜʝʢʦʨʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʢʘʤʥʷʤʠ, 

ʞʝʤʯʫʛʦʤ, ʙʨʦʰʘʤʠ ʠ ʦʩʪʘʶʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ ʘʢʩʝʩʩʫʘʨʘʤʠ [ʈʠʩ. 20], [ʈʠʩ. 21], [ʈʠʩ. 22].  

ʈʘʟʫʤʝʝʪʩʷ, ʚ ʢʦʥʪʝʢʩʪʝ ʥʘʰʝʡ ʪʝʤʳ ʥʝʣʴʟʷ ʥʝ ʧʨʠʧʦʤʥʠʪʴ ʤʦʜʫ ʢʦʥʮʘ ʍʍ ʚ. ʥʘ ʪ. ʥ. çʛʣʘʤʫʨè ï 

ʧʦʜʯʝʨʢʥʫʪʫʶ, ʜʘʞʝ ʥʘʚʷʟʯʠʚʫʶ ʨʦʩʢʦʰʴ ʞʝʥʩʢʦʡ ʦʜʝʞʜʳ, ʘʢʮʝʥʪʠʨʫʶʱʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʦʮʠʘʣʴʥʳʡ 

ʩʪʘʪʫʩ, ʠ ʘʛʨʝʩʩʠʚʥʫʶ ʩʝʢʩʫʘʣʴʥʦʩʪʴ ʤʦʜʥʠʮʳ. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʤʦʜʥʦʤ ʜʠʩʢʫʨʩʝ ʤʦʜʘ ʥʘ çʛʣʘʤʫʨè ʙʳʣʘ 

ʝʱʝ ʠ ʨʝʘʢʮʠʝʡ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ ʩʦʚʝʪʩʢʦʛʦ ʜʝʬʠʮʠʪʘ: ʥʘʨʷʞʘʷʩʴ ʚʦ ʚʩʝ ʙʣʝʩʪʷʱʝʝ, ʧʫʰʠʩʪʦʝ ʠ ʷʨʢʦʝ, 

ʞʝʥʱʠʥʘ ʢʘʢ ʙʫʜʪʦ ʙʨʘʣʘ ʨʝʚʘʥʰ ʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʩʚʦʶ ʫʩʧʝʰʥʦʩʪʴ. ʅʝ ʟʘʙʫʜʝʤ, ʯʪʦ ʤʦʜʘ ʢʘʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣɹʪʫʨʥʦʝ ʩʘʤʦʚʳʨʘʞʝʥʠʝ ʚʩʝʛʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʨʠʪʝʣʷ, ʥʘʙʣʶʜʘʪʝʣʷ. ʀ 

ʥʝʤʥʦʛʦ ʢʘʨʥʘʚʘʣʴʥʳʡ, çʠʪʘʣʴʷʥʠʩʪʳʡè ʦʙʨʘʟ ʩ ʮʠʪʘʪʘʤʠ ʠʭ ʈʝʥʝʩʩʘʥʩʘ ʙʳʣ ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʝʣʴʟʷ ʙʦʣʝʝ 

ʢʩʪʘʪʠ. 

 
ʘ 

 
ʙ 

 
ʚ 

 
ʛ 

ʈʠʩ. 20: a, ʙ, ʚ, ʛ - Gucci, ʚʝʩʥʘ-ʣʝʪʦ 2019 

 

 
ʘ 

 
ʙ 

ʈʠʩ. 21: ʘ, ʙ - Chanel ʦʩʝʥʴ-ʟʠʤʘ 2019. 

 
ʘ 

 
ʙ 

ʈʠʩ. 22: ʘ, ʙ - Prada ʚʝʩʥʘ-ʣʝʪʦ 2020 
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ʉʦʧʦʩʪʘʚʣʷʷ ʵʧʦʭʫ ɺʦʟʨʦʞʜʝʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʩʪʴ, ʤʦʞʥʦ ʧʦʜʤʝʪʠʪʴ ʠ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʭʦʞʜʝʥʠʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʯʝʣʦʚʝʢ ʍʍI ʩʪʦʣʝʪʠʷ, ʢʘʢ ʠ ʨʝʥʝʩʩʘʥʩʥʳʡ ʯʝʣʦʚʝʢ, ʪʦʞʝ ʩʪʨʝʤʠʪʩʷ ʚʳʨʘʟʠʪʴ ʩʝʙʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʜʝʞʜʳ. ɺʦ-ʚʪʦʨʳʭ, ʤʳ ʦʱʫʱʘʝʤ ʧʝʨʝʭʦʜ ʢ ʥʦʚʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʢʨʘʩʦʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʪʝʣʘ: ʠʜʝʘʣ ʘʩʪʝʥʠʯʥʦʡ, ʭʫʜʦʡ, ʙʝʩʪʝʣʝʩʥʦʡ (ʢʘʢ ʤʘʥʝʢʝʥʱʠʮʘ ʊʚʠʛʛʠ) ʤʦʜʝʣʠ ʦʩʪʘʝʪʩʷ ʧʦʟʘʜʠ ï ʠ ʚʩʝ 

ʙʦʣʴʰʝ ʚ ʤʦʜʝ ʟʜʦʨʦʚʘʷ, ʝʩʪʝʩʪʚʝʥʥʘʷ ʢʨʘʩʦʪʘ ʞʝʥʩʢʦʛʦ ʪʝʣʘ (ʚʧʣʦʪʴ ʜʦ ʪ. ʥ. çʙʦʜʠ-ʧʦʟʠʪʠʚʘè). ɺ-ʪʨʝʪʴʠʭ, 

ʧʦʩʪʤʦʜʝʨʥʦʝ ʩʦʟʥʘʥʠʝ ʘʢʪʠʚʥʦ ʧʦʣʴʟʫʝʪʩʷ ʚʩʝʤ ʙʦʛʘʪʩʪʚʦʤ ʢʫʣʴʪʫʨʥʦʛʦ ʦʧʳʪʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʵʧʦʭ: 

ʮʠʪʠʨʫʷ, ʤʳ ʧʦʪʨʝʙʣʷʝʤ ʠ, ʧʦʪʨʝʙʣʷʷ, ʤʳ ʯʘʩʪʦ ʮʠʪʠʨʫʝʤ. ʈʝʪʨʦʩʧʝʢʪʠʚʠʟʤ ʤʦʜʳ ʦʯʝʚʠʜʝʥ, ʚʝʜʴ 

ʧʦʩʪʦʷʥʥʦ ʦʩʪʨʦʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʯʪʦ-ʣʠʙʦ ʠʟ ʜʘʚʥʦ ʟʘʙʳʪʦʛʦ (ʠʟ çʙʘʙʫʰʢʠʥʦʛʦ ʩʫʥʜʫʢʘè): ʧʦʥʷʪʠʝ  

çʚʠʥʪʘʞè ï ʦʜʥʦ ʠʟ ʚʘʞʥʳʭ ʦʪʢʨʳʪʠʡ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ. ʀ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʵʧʦʭʘ ʈʝʥʝʩʩʘʥʩʘ ï ʥʝʠʩʯʝʨʧʘʝʤʘʷ 

çʢʦʧʠʣʢʘè ʤʦʜʥʳʭ ʠʜʝʡ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ. ʬʠʣʦʣ. ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʝʢʣʘʤʳ ʠ ʩʚʷʟʝʡ ʩ 
ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ɹʦʝʚʘ ɻ.ʅ. 
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ɺ.ɼ. ʍʣʠʩʪʫʥ  
 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 

ɸʅʊʀʏʅʓʁ ʀɼɽɸʃ ɺ ʕʉʊɽʊʀʂɽ ɾɽʅʉʂʆɻʆ ʂʆʉʊʖʄɸ "ʇʈɽʂʈɸʉʅʆʁ ʕʇʆʍʀ" 
  

É ɺ.ɼ. ʍʣʠʩʪʫʥ, 2020 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ çʇʨʝʢʨʘʩʥʘʷ ʵʧʦʭʘè ʠʣʠ çʙʝʣʴ ʵʧʦʭè, ʢʦʪʦʨʘʷ ʦʭʚʘʪʠʣʘ ʜʚʘ ʜʝʩʷʪʢʘ ʣʝʪ ʥʘ 

ʨʫʙʝʞʝ XIX ʠ XX-ʛʦ ʩʪʦʣʝʪʠʡ ʩ 1890 ʧʦ 1910 ʛʦʜʳ. ʄʦʜʘ ʵʪʦʡ ʵʧʦʭʠ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʘ ʩʚʦʠʤʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʷʚʠʣʠʩʴ ʧʨʝʜʟʥʘʤʝʥʦʚʘʥʠʝʤ ʢʘʨʜʠʥʘʣʴʥʳʭ ʧʝʨʝʤʝʥ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʯʫʪʴ 

ʧʦʟʞʝ. ɽʩʣʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʧʨʦʰʣʳʭ ʪʳʩʷʯʝʣʝʪʠʡ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ 

ʮʠʢʣʠʯʥʦʩʪʴ ʩʪʳʢʦʚʦʯʥʳʭ ʜʚʘʜʮʘʪʠʣʝʪʠʡ ʢʘʞʜʦʛʦ ʠʟ ʩʪʦʣʝʪʠʡ. ɺ ʩʪʘʪʴʝ ʘʚʪʦʨʦʤ ʜʘʥʘ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʠʣʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʞʝʥʩʢʦʛʦ ʢʦʩʪʶʤʘ çʇʨʝʢʨʘʩʥʦʡ ʵʧʦʭʠè, 

ʧʦʚʣʠʷʚʰʠʭ ʥʘ ʤʠʨʦʚʫʶ ʤʦʜʫ ʍʍ ʚʝʢʘ.  
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ANTIQUE IDEAL IN THE AESTHETICS OF WOMEN'S COSTUME OF THE " BEAUTIFUL EPOCH" 
 

The article deals with the "Beautiful epoch" or "Belle Epoque", which covered two decades at the turn of the XIX 

and XX centuries from 1890 to 1910. Fashion of this era is very interesting for its transformations, which were an 

omen of cardinal changes that occurred a little later. If you look at the historical events of the past millennia, you 

can see the cyclical connection of the twenties of each century. In the article, the author describes the styles and 

trends of women's costume of the "Belle Epoque" that influenced the world fashion of the twentieth century. 

Keywords: antiquity, fashion, "Beautiful epoch", women's costume, hairstyle, design, artistic style. 

 

ɺʨʝʤʷ ʤʦʜʝʨʥʘ ʠʣʠ çʇʨʝʢʨʘʩʥʦʡ ʵʧʦʭʠè (La Belle Epoque - ʬʨʘʥʮ.) ï ɻ ʪʦ ʚʨʝʤʷ ʩ 1890 ʠ ʜʦ ʥʘʯʘʣʘ 

ʇʝʨʚʦʡ ʄʠʨʦʚʦʡ ʚʦʡʥʳ. ʕʪʦʪ ʧʝʨʠʦʜ ʩʧʝʮʠʘʣʠʩʪʳ ʥʘʟʳʚʘʶʪ ʧʝʨʝʭʦʜʥʳʤ, ʪʘʢ ʢʘʢ ʦʥ ʙʳʣ ʦʟʥʘʤʝʥʦʚʘʥ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʦʩʪʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʚʣʠʷʥʠʝʤ ʠʭ ʥʘ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ, ʘ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʧʦʛʨʫʞʝʥʠʝʤ ʚ ʤʠʨ ʛʨʝʟ ʠ ʫʚʣʝʯʝʥʠʝʤ ʤʠʩʪʠʮʠʟʤʦʤ [1, c. 37].  
ʀʩʢʫʩʩʪʚʦ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʦʪʣʠʯʘʝʪʩʷ ʵʢʣʝʢʪʠʯʥʦʩʪʴʶ ʠ ʩʧʣʝʪʝʥʠʝʤ ʚʦʝʜʠʥʦ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʪʠʣʝʡ ï ʘʥʪʠʯʥʦʛʦ, ʚʦʩʪʦʯʥʦʛʦ, ʛʦʪʠʢʠ, ʘʤʧʠʨʘ, ʚʠʟʘʥʪʠʡʩʢʦʛʦ. ɺ ʦʜʝʞʜʝ ʵʪʦ ʪʘʢʞʝ ʥʘʰʣʦ 

ʩʚʦʝ ʧʨʦʷʚʣʝʥʠʝ, ʘ ʠʤʝʥʥʦ ʚ ʞʝʥʩʢʦʤ ʢʦʩʪʶʤʝ ʵʪʦʡ ʵʧʦʭʠ.  

ɺ ʢʘʞʜʦʤ ʩʝʟʦʥʝ ʥʘ ʧʠʢʝ ʙʳʣ ʪʦʪ ʠʣʠ ʠʥʦʡ ʩʪʠʣʴ, ʢʦʛʜʘ ʚʳʩʰʠʡ ʩʚʝʪ ʩʪʘʥʦʚʠʣʩʷ çʟʘʯʠʥʱʠʢʦʤè 

ʥʦʚʦʛʦ ʠ ʥʝ ʚʩʝʛʜʘ ʜʦʟʚʦʣʝʥʥʦʛʦ ʚ ʦʙʱʝʩʪʚʝ. ʀʤʝʥʥʦ ʧʦʟʞʝ ʵʪʦ ʥʘʟʦʚʫʪ ʤʦʜʦʡ, ʢʦʪʦʨʘʷ ʩʪʘʥʝʪ 

ʪʠʨʘʞʠʨʦʚʘʪʴ ʨʝʧʣʠʢʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʪʠʣʝʡ ʠ çʜʠʢʪʦʚʘʪʴè ʯʪʦ ʠ ʢʘʢ ʥʦʩʠʪʴ. 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʨʝʤʷ çʇʨʝʢʨʘʩʥʦʡ ʵʧʦʭʠè, ʵʪʦ ʚʨʝʤʷ ʢʦʛʜʘ ʚ ʞʝʥʩʢʦʤ ʢʦʩʪʶʤʝ ʛʣʘʚʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʤʥʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʢʫʪʶʨʴʝ ʪʦʛʦ ʚʨʝʤʝʥʠ ï ɺʦʨʪʘ (ʩʳʥʦʚʴʷ), ɾʘʢʘ ɼʫʩʝ, ɾʘʥʥʘ ʇʘʢʝʥʘ, ʩʝʩʪʸʨ 

ʂʘʣʣʦ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ɻ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʨʘʩʪʝʪ ʜʚʠʞʝʥʠʝ ʬʝʤʠʥʠʩʪʦʢ. ɺʳʩʪʫʧʣʝʥʠʷ ʩ ʠʭ ʩʪʦʨʦʥʳ ʫʞʝ 

ʢʘʩʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʧʨʘʚʘ ʠ ʧʨʘʚʘ ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʩʦʙʩʪʚʝʥʥʦʡ ʩʫʜʴʙʦʡ, ʦʥʠ ʙʦʨʶʪʩʷ ʟʘ 

ʧʨʘʚʦ ʥʦʩʠʪʴ ʫʜʦʙʥʳʡ ʤʫʞʩʢʦʡ ʢʦʩʪʶʤ ʠ ʟʘ ʦʪʢʘʟ ʦʪ ʢʦʨʩʝʪʘ.  

ɺ ʵʧʦʭʫ ʤʦʜʝʨʥ ʤʦʞʥʦ ʙʳʣʦ ʚʳʛʣʷʜʝʪʴ ʪʘʢ, ʢʘʢ ʪʦʛʦ ʞʝʣʘʣʘ ʜʘʤʘ ʚʳʩʰʝʛʦ ʦʙʱʝʩʪʚʘ, ʯʝʤʫ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʠ ʚʩʝʚʦʟʤʦʞʥʳʝ ʤʘʛʘʟʠʥʳ, ʩʘʣʦʥʳ ʠ ʘʪʝʣʴʝ. ʄʥʦʛʠʝ ʠʟ ʩʚʝʪʩʢʠʭ ʜʘʤ ʩʧʝʮʠʘʣʴʥʦ ʝʟʜʠʣʠ ʚ 

ʇʘʨʠʞ ʢ ʠʟʚʝʩʪʥʳʤ ʤʦʜʠʩʪʢʘʤ ʥʘ ʧʨʠʤʝʨʢʠ ʩʚʦʠʭ ʥʘʨʷʜʦʚ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʦʙʱʘʪʴʩʷ ʦ ʥʦʚʠʥʢʘʭ ʚ 

ʥʘʨʷʜʘʭ ʥʘ ʩʚʝʪʩʢʠʭ ʨʘʫʪʘʭ.  ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʞʝʥʱʠʥʳ çʇʨʝʢʨʘʩʥʦʡ ʵʧʦʭʠè ʩʪʘʣʠ ʙʦʣʴʰʝ ʧʝʨʝʜʚʠʛʘʪʴʩʷ 

ʧʦ ʛʦʨʦʜʫ ʠ ʩʪʨʘʥʘʤ, ʘ ʚ ʜʦʣʛʠʭ ʧʝʨʝʝʟʜʘʭ ʙʳʣʦ ʥʝʫʜʦʙʥʦ ʚ ʛʨʦʤʦʟʜʢʠʭ ʠ ʢʦʨʩʝʪʥʳʭ ʧʣʘʪʴʷʭ, ʯʪʦ ʝʱʝ 

ʙʦʣʴʰʝ ʩʧʨʦʚʦʮʠʨʦʚʘʣʦ ʦʪʢʘʟ ʦʪ ʪʘʢʦʛʦ ʞʝʥʩʢʦʛʦ ʢʦʩʪʶʤʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ ʩʘʤʦʛʦ ʢʦʨʩʝʪʘ.  

ʂʦʨʩʝʪ ʥʘ ʰʥʫʨʦʚʢʝ, ʢʨʠʥʦʣʠʥ ʠʟ ʢʠʪʦʚʦʛʦ ʫʩʘ ʠ ʧʣʘʪʴʝ ʚ ʧʦʣ ʩʦ ʩʨʝʜʥʠʭ ʚʝʢʦʚ ʩʯʠʪʘʣʠʩʴ 

ʥʝʠʟʤʝʥʥʳʤʠ ʘʪʨʠʙʫʪʘʤʠ ʞʝʥʩʢʦʡ ʦʜʝʞʜʳ. ʅʦ ʧʨʠʰʝʣ ʍʍ ʚʝʢ ʩ ʥʝʛʣʘʩʥʳʤ ʜʝʚʠʟʦʤ çʉʚʦʙʦʜʘ ʞʝʥʩʢʦʤʫ 

ʪʝʣʫè ʠ ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʧʨʝʢʨʘʩʥʦʛʦ ʧʦʣʘ ʩʪʘʣ ʫʪʦʥʯʝʥʥʝʝ ʠ ʯʫʚʩʪʚʝʥʥʝʝ. ʆʪʙʨʦʰʝʥ ʢʦʨʩʝʪ ʠ ʫʢʦʨʦʯʝʥʳ 

ʪʫʘʣʝʪʳ ï ʥʝʤʥʦʛʦ, ʚʩʝʛʦ ʣʠʰʴ ʱʠʢʦʣʦʪʢʫ ʧʨʠʦʪʢʨʳʣʠ, ʥʦ ʵʪʦ ʩʪʘʣʦ ʨʝʚʦʣʶʮʠʝʡ ʚ ʠʩʪʦʨʠʠ ʤʦʜʳ. 

ʈʝʚʦʣʶʮʠʝʡ, ʨʦʞʜʝʥʥʦʡ ʵʩʪʝʪʠʯʝʩʢʠʤʠ ʠʜʝʘʣʘʤʠ ʚʨʝʤʝʥʠ. 

ʇʝʨʚʳʤ ʜʠʟʘʡʥʝʨʦʤ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʧʠʦʥʝʨʦʤ çʩʚʦʙʦʜʥʦʛʦ ʧʣʘʪʴʷè ʠ ʦʪʢʘʟʘʣʩʷ ʦʪ ʢʦʨʩʝʪʘ, ʩʪʘʣ 

ʬʨʘʥʮʫʟ ʇʦʣʴ ʇʫʘʨʝ. ʉʚʦʝ ʧʨʦʩʪʦʨʥʦʝ çʧʘʣʴʪʦ ʂʦʥʬʫʮʠʷè ʧʨʷʤʦʛʦ ʢʨʦʷ ʦʥ ʧʨʝʜʩʪʘʚʠʣ ʚ 1903 ʛʦʜʫ ʚ 

ʇʘʨʠʞʝ. ʀ ʫʞʝ ʚ ʵʪʦʤ ʞʝ ʛʦʜʫ ʪʘʥʮʦʚʱʠʮʘ ɸʡʩʝʜʦʨʘ ɼʫʥʢʘʥ ʚʳʰʣʘ ʥʘ ʩʮʝʥʫ ʚ ʩʚʦʙʦʜʥʦʤ ʧʦʣʫʧʨʦʟʨʘʯʥʦʤ 

ʧʣʘʪʴʝ-ʧʝʧʣʦʩ ʙʝʟ ʢʦʨʩʝʪʘ (ʨʠʩ. 1) [6, ʩ. 11]. 

 
ʈʠʩ. 1. ɸʡʩʝʜʦʨʘ ɼʫʥʢʘʥ ʚ ʩʚʦʙʦʜʥʦʤ ʧʣʘʪʴʝ-ʧʝʧʣʦʩ, 1903 ʛ. 
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ʅʘʩʪʫʧʘʝʪ ʵʧʦʭʘ ʘʥʪʠʢʠʟʘʮʠʠ ʠ ʚ ʤʦʜʝ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʠʥʘʝʪ ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ ʠʜʝʘʣ ʵʪʦʡ ʵʧʦʭʠ, 

ʚʳʨʘʙʦʪʘʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʤʚʦʣʠʟʤʘ - ʤʠʨʘ ʛʨʝʟ ʠ ʵʟʦʪʝʨʠʢʠ. ʕʪʦ ʧʝʨʠʦʜ, ʢʦʪʦʨʳʡ 

ʥʝʩʝʪ ʚ ʩʝʙʝ ʧʦʪʫʩʪʦʨʦʥʥʠʡ, ʟʘʛʘʜʦʯʥʳʡ, ʪʘʠʥʩʪʚʝʥʥʳʡ ʠ ʦʧʘʩʥʳʡ ʦʙʨʘʟ ʫʥʜʠʥʳ, ʨʫʩʘʣʢʠ, ʚʘʛʥʝʨʦʚʩʢʦʡ 

ʨʝʡʥʩʢʦʡ ʜʝʚʳ.  

ɺ ʞʝʥʩʢʦʤ ʢʦʩʪʶʤʝ ʵʪʦ ʥʘʰʣʦ ʚʳʨʘʞʝʥʠʝ ʚ ʢʨʦʝ ʧʣʘʪʴʷ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ (ʚʦʨʦʪ, 

ʨʫʢʘʚʘ), ʯʝʨʝʟ ʜʨʘʧʠʨʦʚʢʠ ʠ ʤʥʦʛʦʩʣʦʡʥʳʝ ʥʘʣʦʞʝʥʠʷ ʛʘʟʦʚʳʭ ʪʢʘʥʝʡ, ʘʧʧʣʠʢʘʮʠʠ, ʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʵʬʬʝʢʪʘ ʧʨʦʨʝʟʘʥʥʦʡ ʪʢʘʥʠ ʥʘ ʮʚʝʪʥʦʤ ʬʦʥʝ. ɼʣʷ ʧʦʰʠʚʘ ʞʝʥʩʢʠʭ ʥʘʨʷʜʦʚ ʚʩʝ ʯʘʱʝ ʥʘʯʠʥʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʝʛʢʠʝ, ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ ʤʘʪʝʨʠʠ (ʰʠʬʦʥ, ʰʝʣʢʦʚʘʷ ʪʢʘʥʴ ʰʘʨʤʸʟ), ʢʦʪʦʨʳʝ ʣʦʞʠʣʠʩʴ 

ʤʷʛʢʠʤʠ ʩʢʣʘʜʢʘʤʠ, ʧʦʜʯʝʨʢʠʚʘʷ ʧʣʘʚʥʫʶ ʪʝʢʫʯʝʩʪʴ ʩʠʣʫʵʪʘ. 

ʇʣʘʪʴʝ ʥʘʧʦʤʠʥʘʣʦ ʛʨʝʯʝʩʢʫʶ ʪʫʥʠʢʫ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʨʦʩʣʦ ʚ çʵʣʣʠʥʠʩʪʠʯʝʩʢʠʡè ʩʪʠʣʴ 

ʦʜʝʞʜʳ ʦʪ ʇʦʣʷ ʇʫʘʨʝ. ʏʝʨʪʦʡ ʥʦʚʦʛʦ ʩʪʠʣʷ ʩʪʘʣʘ ʟʘʚʳʰʝʥʥʘʷ ʪʘʣʠʷ, ʢʦʪʦʨʫʶ ʇʫʘʨʝ ʚʥʦʚʴ ʚʝʨʥʫʣ ʚ 

ɺʳʩʦʢʫʶ ʤʦʜʫ.  

ʆʪʢʘʟ ʦʪ ʢʦʨʩʝʪʘ, ʚ ʤʠʨʦʚʦʡ ʤʦʜʝ ʙʳʣʦ ʩʨʦʜʥʠ ʨʝʚʦʣʶʮʠʠ, ʚʝʜʴ ʢʦʨʩʝʪ ʙʳʣ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʞʝʥʩʢʦʛʦ ʝʚʨʦʧʝʡʩʢʦʛʦ ʥʘʨʷʜʘ ʩʦ ʚʨʝʤʝʥ ʕʧʦʭʠ ʚʦʟʨʦʞʜʝʥʠʷ. ɺ ʩʚʦʝʡ ʘʚʪʦʙʠʦʛʨʘʬʠʠ ʇʦʣʴ ʇʫʘʨʝ  ʧʠʩʘʣ, 

çʯʪʦ, ʚ ʦʙʱʝʤ-ʪʦ, ʥʝ ʩʪʨʝʤʠʣʩʷ ʦʩʚʦʙʦʜʠʪʴ ʞʝʥʱʠʥ ʦʪ ʪʠʨʘʥʠʠ ʢʦʨʩʝʪʘ ï ʦʥ ʭʦʪʝʣ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ 

ʢʘʥʦʥʳ ʢʨʘʩʦʪʳ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʝʛʦ ʪʚʦʨʝʥʠʷ ʩʜʝʣʘʣʠ ʪʦ, ʯʝʛʦ ʥʝ ʩʤʦʛʣʠ ʜʦʙʠʪʴʩʷ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ 

ʘʢʪʠʚʠʩʪʢʠ ʬʝʤʠʥʠʟʤʘ ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʚʨʘʯʠè [6, ʩ. 12]. 

ʅʦʚʰʝʩʪʚʦ ʇʦʣʷ ʇʫʘʨʝ ʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʜʫ ʥʘʯʘʣʘ ʍʍ ʩʪʦʣʝʪʠʷ: ʦʪʥʳʥʝ 

ʦʙʨʘʟʦʚʘʥʥʳʡ ʢʦʨʩʝʪʦʤ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʠʣʫʵʪ ʧʣʘʪʴʷ ʫʩʪʫʧʠʣ ʤʝʩʪʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʬʦʨʤʘʤ, 

ʧʦʜʯʝʨʢʠʚʘʶʱʠʤ ʠʟʛʠʙʳ ʪʝʣʘ. 

ʉʚʦʙʦʜʝ ʜʚʠʞʝʥʠʡ ʠ ʥʦʚʦʤʫ ʩʪʠʣʶ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʟʚʨʘʱʝʥʠʝ ʆʣʠʤʧʠʡʩʢʠʭ ʀʛʨ ʠ ʘʢʪʠʚʥʳʝ 

ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʩʨʝʜʠ ʞʝʥʱʠʥ, ʯʪʦ ʪʨʝʙʦʚʘʣʦ ʢʦʩʪʶʤʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʩʪʝʩʥʷʣʠ ʙʳ ʜʚʠʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʚ 

ʦʙʱʝʩʪʚʝ, ʩʨʝʜʠ ʜʘʤ, ʩʪʘʣʠ ʧʨʦʷʚʣʷʪʴʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʧʨʦʱʝʥʠʶ ʠ ʫʥʠʬʠʢʘʮʠʠ ʞʝʥʩʢʦʛʦ ʢʦʩʪʶʤʘ.  

ʕʩʪʝʪʠʢʘ ʤʦʜʝʨʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʷʚʣʝʥʠʶ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʚ ʞʝʥʩʢʦʤ ʛʘʨʜʝʨʦʙʝ ʧʨʦʛʫʣʦʯʥʳʭ 

ʢʦʩʪʶʤʦʚ ʪʘʣʴʝʨ ï ʞʘʢʝʪ ʩ ʜʣʠʥʥʦʡ ʶʙʢʦʡ (ʧʦʜʦʣ ʥʝʤʥʦʛʦ ʧʨʠʧʦʜʥʷʪ) ʠ ʧʦʣʫʩʘʧʦʞʢʠ ʥʘ ʚʳʩʦʢʦʤ ʢʘʙʣʫʢʝ. 

ʊʘʢʦʡ, ʚʩʝ ʥʘʨʘʩʪʘʶʱʠʡ ʧʨʘʢʪʠʮʠʟʤ ʚ ʦʜʝʞʜʝ, ʚ ʧʨʝʩʩʝ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çʧʦʨʪʥʦʡè [9, ʩ. 72].  

ʇʦʩʣʝ 1905 ʛʦʜʘ ʚʥʦʚʴ ʟʘʚʦʝʚʳʚʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʙʣʫʟʢʠ ʠ ʶʙʢʠ, ʢʘʢ ʙʦʣʝʝ ʜʝʤʦʢʨʘʪʠʯʥʘʷ ʬʦʨʤʘ 

ʦʜʝʞʜʳ. ʆʯʝʥʴ ʫʟʢʠʝ ʨʫʢʘʚʘ 1900 ʛʦʜʘ ʢ 1903 ʛʦʜʫ ʥʘʯʠʥʘʶʪ ʨʘʩʰʠʨʷʪʴʩʷ, ʥʦ ʪʝʧʝʨʴ ʫʞʝ ʦʪ ʣʦʢʪʷ ʢ 

ʟʘʧʷʩʪʴʶ, ʘ ʟʘʪʝʤ ʩ 1905-1906 ʛʦʜʦʚ ʚʥʦʚʴ ʨʘʩʰʠʨʷʶʪʩʷ ʙʫʬʘʤʠ ʥʘ ʤʘʥʝʨ ʪʝʭ, ʯʪʦ ʥʦʩʠʣʠ ʚ ʢʦʥʮʝ XIX 

ʚʝʢʘ [4, ʩ. 266]. 

ɺ 90-ʳʝ ʛʦʜʳ XIX ʚʝʢʘ ʛʘʨʜʝʨʦʙ ʞʝʥʱʠʥ ʧʦʧʦʣʥʠʣʩʷ ʢʫʨʪʢʘʤʠ ʠ ʧʠʜʞʘʢʘʤʠ ʤʫʞʩʢʠʭ ʬʘʩʦʥʦʚ 

ʜʣʷ ʚʦʞʜʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʚʢʣʶʯʘʷ ʥʦʨʬʦʣʢʩʢʠʝ ʢʫʨʪʢʠ, ʙʫʰʣʘʪʳ ʠ ʜʣʠʥʥʳʝ ʩʚʦʙʦʜʥʳʝ ʧʘʣʴʪʦ ʩ ʧʦʷʩʦʤ 

çʦʣʴʩʪʝʨè, ʠ ʜʘʞʝ ʚʠʟʠʪʢʠ. ʇʦʜ ʞʘʢʝʪʠʢ ʪʘʣʴʝʨʘ ʩʪʘʣʠ ʥʦʩʠʪʴ ʰʝʤʠʟʝʪʢʠ ʠʟ ʪʘʬʪʳ ʠʣʠ ʰʝʣʢʦʚʦʡ ʢʠʩʝʠ ʩ 

ʥʝʧʨʝʤʝʥʥʳʤ ʚʦʨʦʪʥʠʢʦʤ-ʩʪʦʡʢʦʡ. ʕʪʠ ʚʦʨʦʪʥʠʯʢʠ ʯʘʱʝ ʚʩʝʛʦ ʜʝʣʘʣʠ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤʠ, ʠʟ ʢʨʫʞʝʚʘ 

ʚʘʣʘʥʩʴʝʥ ʠʣʠ ʠʨʣʘʥʜʩʢʦʛʦ ʛʠʧʶʨʘ, ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʦʥʠ ʮʝʣʣʫʣʦʠʜʥʳʤʠ ʧʨʦʟʨʘʯʥʳʤʠ ʢʦʩʪʦʯʢʘʤʠ ʠʣʠ 

ʪʦʥʝʥʴʢʠʤʠ ʩʪʘʣʴʥʳʤʠ ʧʨʦʚʦʣʦʯʢʘʤʠ, ʦʢʨʫʯʝʥʥʳʤʠ ʰʝʣʢʦʚʦʡ ʥʠʪʢʦʡ.  

ʀʟʤʝʥʝʥʠʷ ʢʦʩʥʫʣʠʩʴ ʪʘʢʞʝ ʢʨʦʷ ʩʘʤʠʭ ʶʙʦʢ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʜʝʣʘʪʴ ʫʞʝ; ʚʥʠʟʫ ʦʥʠ ʦʢʘʥʯʠʚʘʣʠʩʴ 

ʧʦʜʢʨʦʡʥʳʤ ʚʦʣʘʥʦʤ, ʘ ʚʝʨʭ ʢʦʨʩʘʞʘ ʦʪʜʝʣʳʚʘʣʩʷ ʙʦʣʝʨʦ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʩʦʥʦʚ ʠ ʦʪʜʝʣʦʢ. ʋ 

ʞʝʥʱʠʥ ʚ ʧʣʘʪʴʷʭ ʠ ʚʝʨʭʥʝʡ ʦʜʝʞʜʝ ʜʦ 1902 ʛʦʜʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚʳʩʦʢʠʡ ʧʫʬ ʥʘ ʨʫʢʘʚʘʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʚʘʣʠʢʘʤʠ ʠʣʠ ʧʦʜʢʣʘʜʘʤʠ, ʠ ʩʣʘʙʦʝ ʚʳʨʘʞʝʥʥʦʝ ʧʦʜʦʙʠʝ ʪʫʨʥʶʨʘ. ʀʤʝʥʥʦ ʵʪʘ ʯʘʩʪʴ 

ʦʜʝʞʜʳ ð ʨʫʢʘʚʘ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʘʣʘ ʠʟʤʝʥʝʥʠʷ ʚ ʞʝʥʩʢʦʡ ʤʦʜʝ ʵʧʦʭʠ ʤʦʜʝʨʥ.  ʀʤʝʥʥʦ ʧʦ ʢʨʦʶ 

ʨʫʢʘʚʘ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦ ʠʟʤʝʥʝʥʠʝ ʢʦʩʪʶʤʘ ʫ ʜʘʤ. 

ʂʘʢ ʚʠʜʠʤ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʚ ʵʧʦʭʫ çʤʦʜʝʨʥè ʞʝʥʩʢʠʡ ʛʘʨʜʝʨʦʙ ʨʘʩʪʝʪ ʧʦ ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ 

ʞʠʟʥʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʘʤ. ʇʦʷʚʣʷʝʪʩʷ ʫʜʦʙʥʘʷ ʦʜʝʞʜʘ ʜʣʷ ʜʦʤʘ ʠ ʜʣʷ ʚʠʟʠʪʦʚ, ʚʝʯʝʨʥʠʝ ʥʘʨʷʜʳ 

ʜʦʧʦʣʥʷʶʪʩʷ ʦʜʝʞʜʦʡ ʜʣʷ ʧʫʪʝʰʝʩʪʚʠʡ, ʧʦʷʚʣʷʶʪʩʷ ʢʦʩʪʶʤʳ ʜʣʷ ʧʣʘʚʘʥʴʷ (ʧʨʦʪʦʪʠʧʳ ʢʫʧʘʣʴʥʠʢʦʚ),  

ʦʜʝʞʜʘ ʜʣʷ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʠ ʚʝʨʭʦʚʦʡ ʝʟʜʳ, ʘ ʜʣʷ ʬʝʤʠʥʠʩʪʦʢ ʠ ʩʫʬʨʘʞʠʩʪʦʢ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ 

ʥʦʚʰʝʩʪʚʘ ʚ ʢʦʩʪʶʤʝ ʜʣʷ ʨʘʙʦʪʳ.  

ɺʩʝ ʵʪʠ ʪʝʥʜʝʥʮʠʠ ʥʝ ʦʩʪʘʚʣʷʶʪ ʚ ʧʦʢʦʝ ʪʚʦʨʯʝʩʢʠʡ ʫʤ ʬʨʘʥʮʫʟʩʢʦʛʦ ʤʦʜʝʣʴʝʨʘ ʇʦʣ̫ ʇʫʘʨʝ ʠ 

ʚʦʪ ʦʥ ʫʞʝ ʚ 1907-1909 ʛʦʜʘʭ, ʧʨʝʜʣʘʛʘʝʪ ʧʫʙʣʠʢʝ ʚʳʩʰʝʛʦ ʩʚʝʪʘ ʥʦʚʳʡ ʩʠʣʫʵʪ ʜʣʠʥʥʦʛʦ ʧʣʘʪʴʷ 

ʩʚʦʙʦʜʥʦʛʦ ʢʨʦʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʨʝʬʦʨʤè, ʩ ʟʘʚʳʰʝʥʥʦʡ ʪʘʣʠʝʡ (ʨʠʩ. 2) [7, ʩ. 96].  
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ʈʠʩ. 2. ʇʣʘʪʴʷ ʚ ʩʪʠʣʝ çʨʝʬʦʨʤè ʦʪ ʇ. ʇʫʘʨʝ 

 

ʂʘʢ ʚʠʜʠʤ ʠʟ ʨʠʩ. 2, ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʜʦʣʞʘʝʪ ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ ʘʥʪʠʯʥʳʡ ʩʪʠʣʴ, ʪʘʢ 

ʧʦʣʶʙʠʚʰʠʡʩʷ ʤʦʜʝʣʴʝʨʫ. 

ɺʦʦʙʱʝ ʨʦʣʴ ʇ. ʇʫʘʨʝ ʜʣʷ ʤʠʨʦʚʦʡ ʤʦʜʳ ʥʝʦʮʝʥʠʤʘ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥ ʥʘʯʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʥʘʩʳʱʝʥʥʳʝ ʮʚʝʪʘ ʪʢʘʥʝʡ ʠ ʨʦʩʢʦʰʥʳʝ ʵʢʟʦʪʠʯʝʩʢʠʝ ʫʢʨʘʰʝʥʠʷ. ɺ ʝʛʦ ʵʩʢʠʟʘʭ 

ʯʝʨʝʜʦʚʘʣʠʩʴ ʷʧʦʥʩʢʠʝ ʢʠʤʦʥʦ, ʧʝʨʩʠʜʩʢʘʷ ʚʳʰʠʚʢʘ, ʧʝʩʪʨʘʷ ʙʘʪʠʢʘ ʠ ʚʦʩʪʦʯʥʳʝ ʪʶʨʙʘʥʳ ʩ ʤʝʭʦʤ ʠ 

ʧʘʨʯʦʡ. ʆʥ ʩʦʟʜʘʣ ʰʠʨʦʢʠʝ ʙʨʶʢʠ ʚ ʛʘʨʝʤʥʦʤ ʩʪʠʣʝ, ʘ ʪʘʢʞʝ ʶʙʢʫ ʩ ʟʘʫʞʝʥʥʳʤ ʥʠʟʦʤ. ʂʫʪʶʨʴʝ ʚʚʝʣ ʚ 

ʤʦʜʫ ʪʶʨʙʘʥʳ.  

ʂʦʩʪʶʤʳ ʨʘʙʦʪʳ ʇʦʣʷ ʇʫʘʨʝ, ʯʴʠ ʘʪʣʘʩʥʳʝ ʠ ʰʝʣʢʦʚʳʝ ʥʘʨʷʜʳ, ʥʘʚʝʷʥʥʳʝ ʚʦʩʪʦʯʥʳʤʠ 

ʤʦʪʠʚʘʤʠ, ʩʪʘʣʠ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳ ʩʨʝʜʠ ʵʣʠʪʳ. ɽʛʦ ʧʨʠʚʣʝʢʘʣʠ ʨʝʜʢʠʝ ʫʟʦʨʳ, ʷʨʢʘʷ ʧʘʣʠʪʨʘ, ʧʨʦʩʪʦʨʥʳʝ 

ʙʨʶʢʠ, ʠʟʳʩʢʘʥʥʳʝ ʪʢʘʥʠ. ɺʩʝ ʵʪʦ ʬʦʨʤʠʨʦʚʘʣʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʪʦʤʫ, ʢʘʢ ʜʦʣʞʥʳ ʛʘʨʤʦʥʠʨʦʚʘʪʴ ʪʝʣʦ ʠ 

ʦʜʝʞʜʘ (ʨʠʩ. 3) [11, ʩ. 121].  

 

 
ʈʠʩ. 3. ʂʦʩʪʶʤ, ʩʦʟʜʘʥʥʳʡ ʜʣʷ ʙʘʣʘ ç1002-ʷ ʥʦʯʴè ʦʪ ʇ. ʇʫʘʨʝ 

 

ʇʫʙʣʠʢʘʮʠʷ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʧʝʨʝʚʦʜʘ çʊʳʩʷʯʠ ʠ ʦʜʥʦʡ ʥʦʯʠè ʧʦʨʦʜʠʣʘ ʝʱʝ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʢ 

ʢʫʣʴʪʫʨʝ ɺʦʩʪʦʢʘ. ɸ ʦʯʝʨʝʜʥʦʝ ʚʳʩʪʫʧʣʝʥʠʝ ʚ 1909 ʛʦʜʫ ʨʫʩʩʢʠʭ ʪʘʥʮʦʚʱʠʢʦʚ ʚ ʨʘʤʢʘʭ çʈʫʩʩʢʠʭ 

ʩʝʟʦʥʦʚè ɼʷʛʠʣʝʚʘ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ ʵʢʟʦʪʠʯʝʩʢʠʤ ʚʝʣʠʢʦʣʝʧʠʝʤ, ʦʙʝʩʧʝʯʠʣʦ ʤʦʜʥʦʡ ʪʝʥʜʝʥʮʠʠ 

ʢʫʣʴʤʠʥʘʮʠʶ. ɹʦʣʴʰʠʤ ʭʠʪʦʤ 1910 ʛ. ʚ ʃʦʥʜʦʥʝ ʩʪʘʣʠ ʜʘʤʩʢʠʝ ʰʘʨʦʚʘʨʳ ʚ ʢʘʯʝʩʪʚʝ ʢʦʩʪʶʤʠʨʦʚʘʥʥʦʛʦ 

ʚʝʯʝʨʥʝʛʦ ʥʘʨʷʜʘ. 

ʀ ʚʩʸ ʞʝ ʞʝʥʱʠʥʘ çʇʨʝʢʨʘʩʥʦʡ ʵʧʦʭʠè - ɻ ʪʦ ʩʪʨʦʡʥʘʷ, ʩ ʦʩʠʥʦʡ ʪʘʣʠʝʡ ʠ ʠʤʝʶʱʘʷ  ʠʟʦʛʥʫʪʳʡ S-

ʦʙʨʘʟʥʳʡ ʩʠʣʫʵʪ ʞʝʥʱʠʥʘ. ʍʦʪʴ ʚʨʝʤʷ ʢɻʣʝʢʪʠʟʤʘ ʟʘʢʦʥʯʠʣʦʩʴ, ʥʦ ʞʝʥʩʢʠʡ ʢʦʩʪʶʤ ʚʩʝ ʝʱʝ ʥʝ ʫʭʦʜʠʪ 

ʜʘʣʝʢʦ ʦʪ ʤʦʜʳ XIX ʚʝʢʘ, ʧʦʵʪʦʤʫ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʞʝʥʱʠʥ ʢʦʨʩʝʪ ʧʦʢʘ ʦʩʪʘʝʪʩʷ, ʥʦ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʭʦʞʠʤ ʥʘ ʧʝʩʦʯʥʳʝ ʯʘʩʳ.  

ɿʥʘʤʝʥʠʪʳʝ ʢʫʪʶʨʴʝ ʢʦʥʮʘ ʍIX ʚʝʢʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʜʝʘʣ ʢʨʘʩʦʪʳ ʩʦʩʪʦʷʣ ʚ ʩʦʯʝʪʘʥʠʠ ʨʦʩʢʦʰʠ ʠ 

ʵʣʝʛʘʥʪʥʦʩʪʠ ï ʏʘʨʣʴʟ ʌʨʝʜʝʨʠʢ ɺʦʨʪ, ɾʘʢ ɼʫʩʝ, ɾʘʥʥ ʇʘʢʝʥ ï ʦʩʪʘʶʪʩʷ ʚʝʨʥʳ ʵʩʪʝʪʠʢʝ ʤʦʜʝʨʥʘ ʠ ʦʥʠ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʜʣʘʛʘʶʪ ʥʘʨʷʜʳ ʩ S-ʦʙʨʘʟʥʳʤ ʩʠʣʫʵʪʦʤ, ʩʦʟʜʘʚʘʝʤʳʤ ʫʜʣʠʥʝʥʥʳʤ ʢʦʨʩʝʪʦʤ (ʨʠʩ. 4) [8, 

c. 12]. 
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ʈʠʩ.4. ɺʠʜ ʢʦʨʩʝʪʘ 

 

ʍʦʪʝʣʦʩʴ ʙʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʪʩɹʷ ʥʘ ʞʝʥʩʢʦʤ ʢʦʩʪʶʤʝ ʜʘʤʳ ʵʜʚʘʨʜʠʘʥʩʢʦʛʦ ʧʝʨʠʦʜʘ 

(1901-1910 ʛ.ʛ.), ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʝʝ ʛʘʨʜʝʨʦʙ ʠ ʪʦ, ʢʘʢ ʦʪʥʦʩʠʣʠʩʴ ʢ ʞʝʥʩʢʦʤʫ ʢʦʩʪʶʤʫ ʚ ʪʦ ʚʨʝʤʷ.  

ʅʘʯʥʝʤ ʩ ʥʠʞʥʝʛʦ ʥʘʪʝʣʴʥʦʛʦ ʙʝʣʴʷ. ɿʜʝʩʴ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʫʣʴʪ ʞʝʥʩʢʦʛʦ ʙʝʣʴʷ ʧʨʠʭʦʜʠʪʴʩʷ 

ʠʤʝʥʥʦ ʥʘ ʵʧʦʭʫ ʤʦʜʝʨʥ. ʅʠʞʥʝʝ ʙʝʣʴʝ ʜʝʣʘʶʪ ʠʟ ʪʦʥʢʠʭ ʪʢʘʥʝʡ (ʙʘʪʠʩʪ, ʰʝʣʢ), ʜʦʧʦʣʥʷʶʪ ʢʨʫʞʝʚʦʤ, 

ʣʝʥʪʘʤʠ, ʠʟʷʱʥʦʡ ʚʳʰʠʚʢʦʡ.  ɹʝʣʴʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʨʦʩʢʦʰʠ. 

ʅʘʪʝʣʴʥʳʡ ʛʘʨʜʝʨʦʙ ʜʘʤʳ ʩʦʩʪʦʷʣ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʨʝʜʤʝʪʦʚ ʥʠʞʥʝʛʦ ʙʝʣʴʷ ï ʜʥʝʚʥʘʷ ʠ ʥʦʯʥʘʷ 

ʩʦʨʦʯʢʠ, ʧʘʥʪʘʣʦʥʳ, ʛʦʣʴʬʳ ʠ ʥʠʞʥʠʝ ʶʙʢʠ.  ɺ ʪʝʯʝʥʠʝ ʜʥʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʪʘʢʞʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʜʚʘʞʜʳ ʚ ʜʝʥʴ ʤʝʥʷʪʴ ʯʫʣʢʠ ï ʭʣʦʧʢʦʚʳʝ ï ʜʣʷ ʥʦʰʝʥʠʷ ʜʥʝʤ ï ʚʝʯʝʨʦʤ ʤʝʥʷʣʠʩʴ ʥʘ ʢʨʘʩʠʚʳʝ ʚʳʰʠʪʳʝ 

ʰʝʣʢʦʚʳʝ ʯʫʣʢʠ. 

ɾʝʥʱʠʥʳ ʥʘʯʠʥʘʣʠ ʩʚʦʡ ʜʝʥʴ ʩ ʚʳʙʦʨʘ ʢʦʤʙʠʥʘʮʠʠ, ʟʘʪʝʤ ʥʘʜʝʚʘʣʠ S-ʦʙʨʘʟʥʳʡ ʢʦʨʩʝʪ, ʧʦʚʝʨʭ 

ʢʦʪʦʨʦʛʦ ʰʝʣ ʣʠʬ-ʯʝʭʦʣ. ɼʘʣʝʝ ʰʝʣ ʜʥʝʚʥʦʡ ʘʥʩʘʤʙʣʴ. ʆʙʳʯʥʦ ʵʪʦ ʙʳʣʘ ʫʪʨʝʥʥʷʷ ʦʜʝʞʜʘ, ʚʳʧʦʣʥʝʥʥʘʷ 

ʚ ʩʪʨʦʛʦʤ ʩʪʠʣʝ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʳʣʦ ʥʦʩʠʪʴ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʜʨʫʟʴʷʤʠ ʠʣʠ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʧʦʢʫʧʦʢ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʦʥʘ ʩʦʩʪʦʷʣʘ ʠʟ ʘʢʢʫʨʘʪʥʦʡ ʙʣʫʟʢʠ ʠ ʢʣʠʥʦʦʙʨʘʟʥʦʡ ʶʙʢʠ, ʚ ʧʨʦʭʣʘʜʥʫʶ ʧʦʛʦʜʫ ʩʚʝʨʭʫ 

ʥʘʜʝʚʘʣʩʷ ʞʘʢʝʪ [10, ʩ. 63]. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʣʘʥʯʫ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʙʳʩʪʨʦ ʧʝʨʝʦʜʝʪʴʩʷ ʚ ʜʥʝʚʥʦʡ ʥʘʨʷʜ. ʃʝʪʦʤ ʵʪʦ ʚʩʝʛʜʘ 

ʙʳʣʘ ʢʘʢʘʷ-ʣʠʙʦ ʢʦʣʦʨʠʪʥʘʷ ʦʜʝʞʜʘ ʧʘʩʪʝʣʴʥʳʭ ʮʚʝʪʦʚ.  

ɹʦʣʴʰʦʝ ʤʝʩʪʦ ʚ ʛʘʨʜʝʨʦʙʝ ʤʦʜʥʠʮʳ ʟʘʥʠʤʘʣʠ ʚʠʟʠʪʥʳʝ ʧʣʘʪʴʷ, ʪʘʢ ʢʘʢ ʠʭ ʥʘʜʝʚʘʣʠ ʜʣʷ 

ʧʦʩʝʱʝʥʠʷ ʦʬʠʮʠʘʣʴʥʳʭ ʦʙʝʜʦʚ, ʥʘ ʚʩʪʨʝʯʠ ʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʞʝʥʩʢʠʝ ʩʦʙʨʘʥʠʷ ï ʟʜʝʩʴ ʜʨʝʩʩ-ʢʦʜ 

ʥʘʭʦʜʠʣʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʞʝʥʱʠʥ ʩ ʚʠʢʪʦʨʠʘʥʩʢʠʤʠ ʚʟʛʣʷʜʘʤʠ ʥʘ ʞʠʟʥʴ. 

ʀʭ ʜʝʣʘʣʠ ʦʯʝʥʴ ʥʘʨʷʜʥʳʤʠ ʠ ʰʠʣʠ ʠʟ ʰʝʨʩʪʷʥʳʭ ʠ ʰʝʣʢʦʚʳʭ ʪʢʘʥʝʡ ʥʝʞʥʳʭ ʮʚʝʪʦʚ. 

çʇʘʨʠʞʩʢʠʝ ʤʦʜʳè ʜʘʚʘʣʠ ʦʧʠʩʘʥʠʝ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʫʜʠʚʠʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ: çʇʣʘʪʴʝ ʠʟ ʤʷʛʢʦʛʦ 

ʘʙʨʠʢʦʩʦʚʦʛʦ ʰʝʣʢʘ ʩ ʙʝʣʳʤ ʨʠʩʫʥʢʦʤ. ʖʙʢʘ ʩ ʚʳʩʦʢʦ ʚʳʢʨʦʝʥʥʳʤ ʚʦʣʘʥʦʤ, ʫʢʨʘʰʝʥʥʳʤ 

ʠʥʢʨʫʩʪʘʮʠʷʤʠ ʠʟ ʦʨʝʭʦʚʦʛʦ ʛʠʧʶʨʘ ʠ ʧʨʠʰʠʪʳʤ ʧʦ ʪʘʢʠʤ ʞʝ ʠʥʢʨʫʩʪʘʮʠʷʤ, ʦʙʨʠʩʦʚʳʚʘʶʱʠʤ ʙʦʣʴʰʠʝ 

ʟʫʙʮʳ.  

ʂʦʨʦʪʢʦʝ ʜʨʘʧʠʨʦʚʘʥʥʦʝ ʙʦʣʝʨʦ ʚʳʨʝʟʘʥʦ ʥʘ ʢʨʫʛʣʦʡ ʚʩʪʘʚʢʝ-ʢʫʣʠʩʝ ʠʟ ʙʝʣʦʡ ʰʝʣʢʦʚʦʡ ʢʠʩʝʠ. 

ɺʳʩʦʢʠʡ ʜʨʘʧʠʨʦʚʘʥʥʳʡ ʢʦʨʩʝʪʠʢ ʠʟ ʙʝʣʦʛʦ ʘʪʣʘʩʘ ʦʪʪʝʥʝʥ ʯʝʨʥʳʤʠ ʙʘʨʭʘʪʥʳʤʠ ʢʘʥʪʠʢʘʤʠ. ɺʝʨʭ ʙʦʣʝʨʦ 

ʛʘʨʥʠʨʦʚʘʥ ʚʦʨʦʪʥʠʢʦʤ ʙʝʨʪʦʡ ʠʟ ʛʣʘʜʢʦʡ ʘʙʨʠʢʦʩʦʚʦʡ ʪʘʬʪʳ ʧʣʠʩʩʝ ʩ ʘʧʧʣʠʢʘʮʠʷʤʠ ʦʭʨʦʚʦʛʦ ʛʠʧʶʨʘ. 

ʈʫʢʘʚʘ, ʟʘʰʠʪʳʝ ʚʚʝʨʭʫ ʩʢʣʘʜʦʯʢʘʤʠ ʫʢʨʘʰʝʥʳ ʪʘʢʠʤʠ ʞʝ ʠʥʢʨʫʩʪʘʮʠʷʤʠ ɹʦʣʝʨʦ ʩʦʝʜʠʥʷʝʪʩʷ ʥʘ ʛʨʫʜʠ 

ʙʘʥʪʦʤ ʠʟ ʯʝʨʥʳʭ ʙʘʨʭʘʪʥʳʭ ʢʦʤʝʪè. ʆʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʨʠʩʫʥʢʦʤ ʚʳʰʠʚʢʠ ʠ ʘʧʧʣʠʢʘʮʠʠ ʥʘ ʶʙʢʘʭ 

ʠʣʠ ʙʦʨʪʘʭ ʙʦʣʝʨʦ ʙʳʣʠ ʣʠʣʠʠ ʠ ʢʫʚʰʠʥʢʠ ʩ ʜʣʠʥʥʳʤʠ ʤʷʛʢʠʤʠ ʩʪʝʙʣʷʤʠ, ʠʟʣʶʙʣʝʥʥʳʡ ʦʨʥʘʤʝʥʪ ʩʪʠʣʷ 

ʤʦʜʝʨʥ.  

ɺʠʟʠʪʥʦʝ ʧʣʘʪʴʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʧʘʩʪʝʣʴʥʳʭ ʦʪʪʝʥʢʘʭ ʠ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʚʳʰʠʚʢʦʡ, ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʚʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʚ 1900-ʭ ʛʦʜʘʭ (ʨʠʩ. 5). 

 

 
ʈʠʩ. 5. ɺʠʜʳ ʚʠʟʠʪʥʳʭ ʧʣʘʪʴʝʚ [1, ʩ. 38] 
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ʂ ʧʷʪʠ ʯʘʩʘʤ ʚʝʯʝʨʘ ʤʦʞʥʦ ʙʳʣʦ, ʯʪʦ ʩ ʦʙʣʝʛʯʝʥʠʝʤ ʠ ʜʝʣʘʣʦʩʴ, ʩʥʷʪʴ ʢʦʨʩʝʪ ʠ ʥʘʜʝʪʴ ʯʘʡʥʳʡ 

ʥʘʨʷʜ ʜʣʷ ʦʪʜʳʭʘ ʠ ʧʨʠʝʤʘ ʜʨʫʟʝʡ. ʏʘʡʥʳʝ ʧʣʘʪʴʷ ʙʳʣʠ ʧʨʝʚʦʩʭʦʜʥʳ: ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʠʟ ʭʣʦʧʢʘ, ʙʝʣʳʝ ʠ ʦʯʝʥʴ ʫʜʦʙʥʳʝ. ʕʪʦ ʙʳʣʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʚʨʝʤʷ ʜʣʷ ʞʝʥʱʠʥʳ ʵʜʚʘʨʜʠʘʥʩʢʦʡ ʵʧʦʭʠ, 

ʢʦʛʜʘ ʦʥʘ ʤʦʛʣʘ ʩʥʷʪʴ ʢʦʨʩʝʪ ʠ ʜʳʰʘʪʴ ʥʦʨʤʘʣʴʥʦ. ʉʪʠʣʴ ʯʘʡʥʳʭ ʠ ʜʦʤʘʰʥʠʭ ʧʣʘʪʴʝʚ ʦʧʨʘʚʜʳʚʘʣ ʩʚʦʶ 

ʩʚʦʙʦʜʫ ʚ ʜʚʠʞʝʥʠʠ ʘʥʪʠʯʥʳʤʠ ʪʨʘʜʠʮʠʷʤʠ. ɺ ʩʚʦʝʤ ʜʦʤʝ ʞʝʥʱʠʥʳ ʤʦʛʣʠ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʚʩʪʨʝʯʘʪ ɹʠ 

ʨʘʟʚʣʝʢʘʪ ɹ ʜʨʫʟʝʡ ʚ ʩʚʦʙʦʜʥʦʤ ʥʝʬʦʨʤʘʣʴʥʦʤ ʧʣʘʪʴʝ ʜʣʷ ʯʘʷ. ʇʦʟʞʝ ʵʪʦʪ ʩʪʠʣʴ ʦʪʨʘʟʠʣʩʷ ʠ ʥʘ 

ʧʨʦʛʫʣʦʯʥʦʡ ʦʜʝʞʜʝ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʤʷʛʢʠʤʠ ʣʠʥʠʷʤʠ, ʯʪʦ ʦʙʣʝʛʯʘʣʦ ʜʚʠʞʝʥʠʷ ʞʝʥʱʠʥʘʤ ʚʦ ʚʨʝʤʷ 

ʧʨʦʛʫʣʢʠ ʩ ʩʝʤʴʝʡ ʠ ʜʝʪʴʤʠ. 

ʂ ʚʦʩʴʤʠ ʯʘʩʘʤ ʚʝʯʝʨʘ ʰʝʣ ʯʝʨʝʜ ʩʤʝʥʳ ʥʘ ʚʝʯʝʨʥʝʝ ʧʣʘʪʴʝ ʜʣʷ ʜʦʤʘ ʠʣʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʜʣʷ ʚʳʭʦʜʘ ʚ ʩʚʝʪ. ɺʝʯʝʨʥʠʝ ʧʣʘʪʴʷ ʚ ʵʜʚʘʨʜʠʘʥʩʢʠʡ ʧʝʨʠʦʜ ʙʦʛʘʪʦ ʫʢʨʘʰʘʣʠʩʴ ʠ ʦʙʳʯʥʦ ʠʤʝʣʠ ʛʣʫʙʦʢʦʝ 

ʜʝʢʦʣʴʪʝ, ʢʦʪʦʨʦʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʛʨʫʜʴ ʞʝʥʱʠʥʳ ʠ ʝʝ ʫʢʨʘʰʝʥʠʷ. ɺʝʯʝʨʥʠʝ ʧʣʘʪʴʷ ʚ 1900-ʭ ʛʦʜʘʭ 

ʰʠʣʠʩʴ ʠʟ ʰʝʣʢʘ, ʢʨʫʞʝʚʘ, ʤʫʩʣʠʥʘ, ʩʘʪʠʥʘ, ʢʨʝʧʜʝʰʠʥʘ. ɻʣʘʚʥʳʤ ʘʢʩʝʩʩʫʘʨʦʤ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣ 

ʞʝʤʯʫʛ. ʕʪʦ ʤʦʛʣʠ ʙʳʪʴ ʢʘʧʝʣʴʢʠ ʚ ʫʰʘʭ, ʜʣʠʥʥʘʷ ʥʠʪʴ ʚ ʦʜʠʥ ʨʷʜ ʠʣʠ ʤʥʦʛʦʷʨʫʩʥʦʝ ʢʦʣʴʝ-ʦʰʝʡʥʠʢ.  

ɺʠʨʪʫʦʟʥʦʩʪʴ ʚ ʠʩʧʦʣʥʝʥʠʠ ʵʪʠʭ ʥʘʨʷʜʦʚ ʥʝ ʟʥʘʣʘ ʧʨʝʜʝʣʘ ʩʦʚʝʨʰʝʥʩʪʚʫ. ʃʝʛʢʘʷ ʪʢʘʥʴ ʧʣʘʪʴʷ ʪʘʢ 

ʠʩʢʫʩʥʦ ʨʘʩʰʠʚʘʣʘʩʴ ʪʝʩʴʤʦʡ, ʙʣʝʩʪʢʘʤʠ, ʠʥʢʨʫʩʪʠʨʦʚʘʣʘʩʴ ʢʨʫʞʝʚʦʤ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʪʦʣʱʠʥʳ, ʯʪʦ 

ʩʦʟʜʘʚʘʣʩʷ ʞʠʚʦʧʠʩʥʳʡ, ʥʠ ʩ ʯʝʤ ʥʝʩʨʘʚʥʠʤʳʡ, ʩʠʣʫʵʪ ʞʝʥʱʠʥʳ-ʥʠʤʬʳ. ɺ ʠʟʛʦʪʦʚʣʝʥʠʠ ʚʝʯʝʨʥʠʭ 

ʧʣʘʪʴʝʚ ʩʪʨʝʤʠʣʠʩʴ ʢ ʫʥʠʢʘʣʴʥʦʩʪʠ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʟʘʢʦʥʯʝʥʥʦʩʪʠ. ɼʣʷ ʧʨʠʜʘʥʠʷ ʦʩʦʙʦʛʦ ʘʨʪʠʩʪʠʟʤʘ 

ʯʘʩʪʦ ʦʪʜʝʣʢʠ ʚʝʯʝʨʥʠʭ ʧʣʘʪʴʝʚ ʨʘʩʧʠʩʳʚʘʣʠ ʦʪ ʨʫʢʠ ʘʢʚʘʨʝʣʴʶ ʠʣʠ ʪʝʤʧʝʨʦʡ.  

ʀ ʚʩʝ ʞʝ ʢ 1910 ʛ. ʞʝʥʱʠʥʳ ʩʪʘʣʠ ʫʩʪʘʚʘʪʴ ʦʪ ʢʨʫʧʥʳʭ ʚʝʯʝʨʥʠʭ ʧʣʘʪʴʝʚ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʬʨʘʥʮʫʞʝʥʦʢ, ʢʦʪʦʨʳʝ ʨʝʰʠʣʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʰʣʝʡʬʦʚ ʥʘ ʧʣʘʪʴʝ ʠ ʧʝʨʝʰʣʠ ʥʘ ʩʪʠʣʴ ʘʤʧʠʨ ʦʪ ʇʦʣʷ ʇʫʘʨʝ, 

ʥʘʚʝʷʥʥʳʡ çʈʫʩʩʢʠʤʠ ʉʝʟʦʥʘʤʠè [11, ʩ. 122]. 

ɺ 1909 ʛ., ʢʦʛʜʘ ʵʜʚʘʨʜʠʘʥʩʢʠʡ ʧʝʨʠʦʜ ʫʞʝ ʧʦʜʭʦʜʠʣ ʢ ʢʦʥʮʫ, ʚʦʟʥʠʢʣʘ ʩʪʨʘʥʥʘʷ ʤʦʜʘ ʥʘ ʫʟʢʠʝ 

ʶʙʢʠ ʩ ʧʝʨʝʭʚʘʪʦʤ ʥʠʞʝ ʢʦʣʝʥ, ʯʝʡ ʧʨʠʭʦʜ ʪʘʢʞʝ ʧʨʠʯʠʩʣʷʶʪ ʢ ʇʦʣʶ ʇʫʘʨʝ. 

ʊʠʧʠʯʥʳʤʠ ʮʚʝʪʘʤʠ ʦʜʝʞʜʳ ʥʘ ʢʘʞʜʳʡ ʜʝʥʴ ʜʣʷ ʞʝʥʱʠʥʳ ʵʜʚʘʨʜʠʘʥʩʢʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʦ 

ʩʦʯʝʪʘʥʠʝ ʜʚʫʭ ʢʨʘʩʦʢ: ʩʚʝʪʣʳʡ ʚʝʨʭ ʠ ʪʝʤʥʳʡ ʥʠʟ. ʄʘʪʝʨʠʘʣ ï ʣʴʥʷʥʦʝ ʧʦʣʦʪʥʦ (ʜʣʷ ʙʝʜʥʳʭ), ʭʣʦʧʦʢ 

(ʜʣʷ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ) ʠ ʰʝʣʢ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʭʣʦʧʦʢ (ʜʣʷ ʚʳʩʰʝʛʦ ʢʣʘʩʩʘ). 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʝʪʘʣʝʡ, ʚ ʇʨʝʢʨʘʩʥʫʶ ʕʧʦʭʫ ʢʨʫʞʝʚʥʳʝ ʦʙʦʨʢʠ ʩʠʛʥʘʣʠʟʠʨʦʚʘʣʠ ʦ ʩʦʮʠʘʣʴʥʦʤ 

ʩʪʘʪʫʩʝ ʞʝʥʱʠʥʳ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʙʦʨʢʠ ʥʘ ʧʣʝʯʘʭ ʠ ʢʦʨʩʘʞʝ, ʘ ʪʘʢʞʝ ʘʧʧʣʠʢʘʮʠʠ ʥʘ ʶʙʢʘʭ ʠ ʧʣʘʪʴʷʭ. 

ʇʦʧʫʣʷʨʥʘʷ ʧʦʚʩʝʜʥʝʚʥʘʷ ʦʜʝʞʜʘ ʩʦʩʪʦʷʣʘ ʠʟ ʙʝʣʦʡ ʠʣʠ ʩʚʝʪʣʦʡ ʭʣʦʧʢʦʚʦʡ ʙʣʫʟʳ ʩ ʚʳʩʦʢʠʤ 

ʚʦʨʦʪʥʠʢʦʤ ʠ ʪʝʤʥʦʡ ʢʣʠʥʦʦʙʨʘʟʥʦʡ ʶʙʢʠ, ʥʘʯʠʥʘʶʱʝʡʩʷ ʧʦʜ ʛʨʫʜʴʶ ʠ ʩʧʫʩʢʘʶʱʝʡʩʷ ʚʥʠʟ ʜʦ ʣʦʜʳʞʝʢ. 

ʅʝʢʦʪʦʨʳʝ ʶʙʢʠ ʪʘʢʞʝ ʚʰʠʚʘʣʠʩʴ ʚ ʢʦʨʩʝʪʥʦʝ ʠʟʜʝʣʠʝ ʦʪ ʪʘʣʠʠ ʜʦ ʤʝʩʪʘ ʧʦʜ ʛʨʫʜʴʶ. ʊʘʢʦʡ ʩʪʠʣʴ: ʧʨʦʩʪʘʷ 

ʩʧʦʨʪʠʚʥʘʷ ʙʣʫʟʢʘ ʠ ʶʙʢʘ ï ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʩʷ ʚ ʢʦʥʮʝ 1890-ʭ ʛ.ʛ.  

ʂ 1910 ʛ. ʞʝʥʩʢʠʡ ʢʦʩʪʶʤ ʩʪʘʣ ʧʨʝʪʝʨʧʝʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʧʦʷʚʠʣʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʚʟʛʣʷʜ ʥʘ 

ʜʠʟʘʡʥ ʧʣʘʪʴʝʚ. ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʝʨʪʠʢʘʣʴʥʳʝ ʥʘʢʠʜʢʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʧʫʣʷʨʥʳʝ 

ʢʫʨʪʢʠ-ʢʠʤʦʥʦ ʦʪ ʇʫʘʨʝ, ʢʦʪʦʨʳʝ ʥʘʜʝʚʘʣʠʩʴ ʧʦʚʝʨʭ ʢʦʤʧʣʝʢʪʘ ʠʟ ʞʘʢʝʪʘ ʠ ʶʙʢʠ ʩʪʨʦʛʠʭ ʣʠʥʠʡ. ʇʦʜʦʣ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʦʜʝʞʜʳ ʥʘʭʦʜʠʣʩʷ ʥʘ ʫʨʦʚʥʝ ʥʝʤʥʦʛʦ ʚʳʰʝ ʣʦʜʳʞʢʠ; ʪʨʘʜʠʮʠʦʥʥʘʷ ʜʣʠʥʘ ʚ ʧʦʣ ʫ 

ʚʝʯʝʨʥʝʛʦ ʧʣʘʪʴʷ ʥʘʯʘʣʘ ʥʝʤʥʦʛʦ ʧʨʠʧʦʜʥʠʤʘʪʴʩʷ ʩ 1910 ʛ.  

ɿʘʢʦʥʯʝʥʥʳʤ ʦʙʨʘʟʦʤ ʞʝʥʩʢʦʤʫ ʢʦʩʪʶʤʫ ʚʩʝʛʜʘ ʩʣʫʞʠʣʠ ʧʨʠʯʝʩʢʠ. ʉʘʤʳʤʠ ʤʦʜʥʳʤʠ ʚ 1900-e 

ʛʦʜʳ ʙʳʣʠ ʧʨʠʯʝʩʢʠ ʩ ʧʳʰʥʳʤʠ ʚʘʣʠʢʘʤʠ, ʦʙʨʘʤʣʷʚʰʠʤʠ ʣʠʮʦ. ʀʩʢʫʩʥʦ ʫʣʦʞʝʥʥʘʷ ʧʨʠʯʝʩʢʘ ʠʟ  

ʧʳʰʥʳʭ ʠ ʚʟʙʠʪʳʭ ʚʳʩʦʢʦ ʫʣʦʞʝʥʥʳʭ ʚʦʣʦʩ ʥʘʧʦʤʠʥʘʣʘ ʥʝʨʘʩʧʫʩʪʠʚʰʠʡʩʷ ʙʫʪʦʥ ʮʚʝʪʢʘ (ʨʠʩ. 6), ʠʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʜʘʤʫ ʵʧʦʭʠ ʤʦʜʝʨʥ ʯʘʩʪʦ ʥʘʟʳʚʘʣʠ ʜʘʤʦʡ-ʮʚʝʪʦʢ. 

 
ʈʠʩ. 6.  ʇʨʠʯʝʩʢʠ çʇʨʝʢʨʘʩʥʦʡ ʵʧʦʭʠè [1, ʩ. 39] 

 

ɺ 1904-1910 ʛʦʜʘʭ ʞʝʥʩʢʘʷ ʧʨʠʯʝʩʢʘ ʙʳʣʘ ʚʜʦʭʥʦʚʣʝʥʘ ʦʙʨʘʟʘʤʠ ʘʥʪʠʯʥʳʭ ʙʦʛʠʥʴ ʠ ʚ ʤʦʜʝ ʙʳʣʘ 

ʧʨʠʯʝʩʢʘ ʛʨʝʯʝʩʢʦʛʦ ʫʟʣʘ. ʄʦʜʥʦʡ ʩʯʠʪʘʣʘʩʴ ʪʘʢʞʝ ʥʝʢʦʪʦʨʘʷ ʧʦʵʪʠʯʝʩʢʘʷ ʥʝʙʨʝʞʥʦʩʪʴ ʚ ʧʨʠʯʝʩʢʝ, 

ʧʨʠʟʥʘʢ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʥʘʪʫʨʳ ʜʘʤʳ (ʨʠʩ. 7).  
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ʈʠʩ. 7. ʇʨʠʯʝʩʢʠ ʚ ʘʥʪʠʯʥʦʤ ʩʪʠʣʝ [1, ʩ. 40] 

 

ɹʘʣʴʥʳʝ ʧʨʠʯʝʩʢʠ ʫʢʨʘʰʘʣʠ ʜʨʘʛʦʮʝʥʥʳʤʠ ʜʠʘʜʝʤʘʤʠ, ʞʝʤʯʫʞʥʳʤʠ ʩʦʪʫʘʨʘʤʠ, ʘ ʪʘʢʞʝ 

ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʟʘʢʦʣʢʘʤʠ ʚ ʚʠʜʝ ʙʘʙʦʯʝʢ ʠʟ ʧʝʨʣʘʤʫʪʨʘ ʥʘ ʧʨʫʞʠʥʢʝ. ɼʣʷ ʫʢʨʘʰʝʥʠʷ ʧʨʠʯʝʩʦʢ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʨʮʘʶʱʠʝ ʜʨʘʛʦʮʝʥʥʦʩʪʠ, ʯʪʦ ʧʨʠʜʘʚʘʣʦ ʞʝʥʱʠʥʝ ʟʘʛʘʜʦʯʥʦʩʪʴ. ʕʪʦ ʙʳʣʘ ʵʧʦʭʘ ʩʝʢʨʝʪʘ 

ʠ ʪʘʠʥʩʪʚʝʥʥʦʩʪʠ [2, ʩ. 142]. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʢʫʩʩʪʚʦ ʧʝʨʠʦʜʘ çʇʨʝʢʨʘʩʥʦʡ  ʵʧʦʭʠè ʦʪʣʠʯʘʝʪʩʷ 

ʵʢʣʝʢʪʠʯʥʦʩʪʴʶ, ʩʧʣʝʪʝʥʠʝʤ ʚʦʝʜʠʥʦ ʨʘʟʣʠʯʥʳʭ ʩʪʠʣʝʡ ï ʘʥʪʠʯʥʦʛʦ, ʚʦʩʪʦʯʥʦʛʦ, ʛʦʪʠʢʠ, ʘʤʧʠʨʘ ʠ 

ʚʠʟʘʥʪʠʡʩʢʦʛʦ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʝʨʠʦʜ ʤʦʜʝʨʥʘ ʩʠʣʴʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʝʚʨʦʧʝʡʩʢʦʛʦ ʠ 

ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʪʝʭ ʪʝʥʜʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʦʙʱʝʩʪʚʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ: ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ, ʨʦʩʪ ʫʚʣʝʯʝʥʠʝʤ ʤʠʩʪʠʮʠʟʤʦʤ, ʧʨʦʨʳʚ ʚ ʠʩʢʫʩʩʪʚʝ ʠ 

ʘʨʭʠʪʝʢʪʫʨʝ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʜʚʠʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʬʝʤʠʥʠʩʪʢʠ ʠ ʩʫʬʨʘʞʠʩʪʢʠ, ʟʘʙʦʪʘ ʦ 

ʩʦʙʩʪʚʝʥʥʦʤ ʟʜʦʨʦʚʴʝ.  

ɺʩʝ ʵʪʦ ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʝ ʠ ʥʘ ʞʝʥʩʢʠʡ ʢʦʩʪʶʤ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʚʝʜʴ ʩʠʣʫʵʪ ʠ ʜʝʪʘʣʠ ʢʦʩʪʶʤʘ 

ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʵʩʪʝʪʠʢʫ ʠʩʪʦʨʠʟʤʘ  ʠ ʚʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮʳ ʦʙʱʝʩʪʚʘ, ʠ ʧʨʦʩʪʦ ʦʙʝʩʧʝʯʝʥʥʳʝ 

ʠ ʦʙʨʘʟʦʚʘʥʥʳʝ ʞʝʥʱʠʥʳ, ʬʦʨʤʠʨʦʚʘʣʠ ʩʚʦʡ ʦʙʨʘʟ ʚ ʝʜʠʥʦʤ ʩʠʣʫʵʪʝ, ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʪʘ ʦʜʠʥʘʢʦʚʦʛʦ 

ʥʘʙʦʨʘ ʧʨʝʜʤʝʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʜʳ çʇʨʝʢʨʘʩʥʦʡ ʵʧʦʭʠè ʷʚʠʣʠʩʴ ʵʪʘʧʥʳʤʠ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʤʦʜʳ ʞʝʥʩʢʦʛʦ 

ʢʦʩʪʶʤʘ ʠ ʩʚʷʟʘʥʦ ʵʪʦ ʙʳʣʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʨʝʰʝʥʠʝʤ ʫʧʨʘʟʜʥʝʥʠʷ ʞʝʩʪʢʦʛʦ ʢʦʨʩʝʪʘ ʠ ʩ ʥʦʚʳʤ ʚʠʜʝʥʠʝʤ 

ʢʨʦʷ ʦʜʝʞʜʳ ʚ ʘʥʪʠʯʥʦʤ ʩʪʠʣʝ.  
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʈʋʉʉʂʀɽ ʇɽʈʉʆʅɸɾʀ ɺ ʅɸʈʈɸʊʀɺɸʍ ʂʆʄʇʔʖʊɽʈʅʓʍ ʀɻʈ 

 
ʂʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʦʭʚʘʪʫ ʘʫʜʠʪʦʨʠʠ ʤʦʛʫʪ ʩʦʧʝʨʥʠʯʘʪʴ ʩʦ ʚʩʝʤʠ ʜʨʫʛʠʤʠ 

ʤʝʜʠʘ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʫʙʝʞʜʝʥʠʷ ʠ ʨʝʩʫʨʩ çʤʷʛʢʦʡ ʩʠʣʳè. ʏʪʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʈʦʩʩʠʠ, ʢʦʪʦʨʘʷ, ʷʚʣʷʷʩʴ ʩʫʙʲʝʢʪʦʤ ʤʠʨʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʚʦʚʣʝʯʝʥʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʢʦʥʬʣʠʢʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʟʘʨʫʙʝʞʥʳʝ ʤʝʜʠʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʦʙʨʘʟ ʨʫʩʩʢʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʠʭ ʮʝʣʷʭ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʧʦʜʭʚʘʪʠʣʠ ʵʪʫ ʪʨʘʜʠʮʠʶ. ɺ 

ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʨʘʟʳ ʨʫʩʩʢʠʭ: ʧʝʨʩʦʥʘʞ ʠʛʨʳ çStreet Fighterè, ɿʘʥʛʠʝʚ, ʥʝʚʝʨʦʷʪʥʳʡ 

ʩʠʣʘʯ, ʢʦʪʦʨʳʡ ʠʜʝʪ ʚ ʙʦʡ ʩ ʢʨʠʢʦʤ çFor Mother Russia!è, ʂʦʣʠʥ, ʝʱʝ ʦʜʠʥ ʛʝʨʦʡ ɻ ʪʦʡ ʞʝ ʠʛʨʳ, ʙʣʦʥʜʠʥʢʘ 

ʚ ʰʘʧʢʝ ʫʰʘʥʢʝ, ʄʠʰʘ ʠʟ ʠʛʨʳ çTeam Fortress 2è, ʩʨʘʚʥʠʚʘʝʤʳʡ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʩ ʤʝʜʚʝʜʝʤ. ʀʛʨʘ 

çCommand and Conquer: Red Alertè ʩʦʙʨʘʣʘ ʚ ʩʝʙʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʠ ʢʣʠʰʝ ʧʨʦ ʉʉʉʈ, 

ʥʘʧʨʦʪʠʚ, ʚ ʠʛʨʝ çCivilizationè ʩ ʙʦʣʴʰʠʤ ʚʥʠʤʘʥʠʝʤ ʢ ʜʝʪʘʣʷʤ ʠʟʦʙʨʘʞʝʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ ʣʠʯʥʦʩʪʠ. ɿʘʨʷ 

ʠʟ çOverwatchè ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʫʜʘʯʥʳʭ ʨʫʩʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʠʛʨ. ɽʝ ʦʙʨʘʟ ʩʦʜʝʨʞʠʪ ʩʪʝʨʝʦʪʠʧʳ, ʥʦ, ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʦʥʠ ʛʨʘʤʦʪʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ. ɸʚʪʦʨʳ ʦʙʦʙʱʘʶʪ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʧʨʦʰʣʠ ʦʙʨʘʟʳ ʨʫʩʩʢʠʭ 

ʧʝʨʩʦʥʘʞʝʡ ʚ ʠʛʨʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ, ʫʙʝʞʜʝʥʠʝ, ʠʜʝʦʣʦʛʠʷ, ʨʫʩʩʢʠʝ ʧʝʨʩʦʥʘʞʠ, ʨʫʩʩʢʘʷ ʠʩʪʦʨʠʷ, 
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TENDENCIES IN REPRESENTATION OF RUSSIAN CULTURE IN COMPUTER GAMES 
 

É S.V. Kostrova, Yu.O. Markukhova, 2020 

 

This article describes the typical depiction of Russian culture in computer games and how the images of Russians 

change through ages from absurdly stereotypical to a more tolerant and profound form. While trying to make a 

certain nationality recognisable, game developers rely on the key features that are often too blunt and 

exaggerated. Vodka, ushanka hat, bearlike with a big muscular body and strong accent are usual signs of a 

Russian man. The strategy worked well in the past, but the latest tendencies show that consumers require a more 

complex character, with a deeper story, emotions and design. The main goal in this article is to show the 

representation of Russian culture using country and character examples from commercially successful game 

projects. Such as Victor Zangief from "Street Fighter", USSR from "Command and Conquer: Red Alert", Heavy 

from "Team Fortress 2", Zarya from "Overwatch" and Russian historical leaders from "Sid Meier's Civilisation". 

These games shape peoples views and tastes and, in some way, may even influence the nation's reputation. Thus 

character design both visual and narrative becomes a crucial element in games. 

Keywords: computer games; video games; Russian culture; stereotypes; national stereotypes; ethnic stereotypes 
 
Introduction  

It is believed that the very first computer game appeared in 1962 [7]. From that moment on, the games 

developed continuously: from the simple duel of two players, they turned into large-scale projects, including 

complex graphics and intricate storyline, which is saturated with political, economic, gender and other social ideas 

and issues. According to Newzoo, the share of the global computer games sales market is increasing annually, and 

in 2019 the increase was 9.6%. The total income in the sphere is $ 152.1 billion, which is almost one and a half 

times more than from the income from newspapers [9]. Thus, today games can compete with other media in terms 

of audience coverage (press, television, radio, online media). After becoming a media industry, games have entered 

the everyday life of many people, and this has turned them into one of the most effective tools of ñsoft powerò and 

sources of influence. Games convey ideas, that are not free from stereotypes, just like the media of the last 

centuries. The narratives of computer games have become an arena for a clash of ideologies [6]. Russian characters, 

whose qualities and actions influence the perception of the country and people, is one of the sides of this arena. 

Throughout the XX century, the foreign entertainment industry developed the image of a Russian 

character, which was distinguished by the following features: he is a big and strong man, he solves problems with 

a single blow of his fist, drinks a lot of vodka. Part of the reason for the vitality of stereotypes was the Iron Curtain, 

which hided the country from the rest of the world. The confrontation between the USSR and the West also 

influenced the view of Russians as antiheroes. The gaming industry has not by passed this tradition and continued 

to broadcast stereotypes and stamps of Russian characters. Therefore, the purpose of this article is to generalize 

the images of Russians in computer games. 

Literature review on the topic 

Stereotypes in narratives of computer games have repeatedly become the object of research. So, S.O. 

Osekin, a graduate student of the faculty of foreign languages and regional studies of Moscow State University 

M.V. Lomonosov, in the article ñRussia as an aggressor in modern computer gamesò (2016) shows how the image 

of the USSR-Russia as an enemy was shaped during the Cold War. Over time, the Western mass culture has 

formed a simplified image of Russia as an aggressor, despite the change of attitude towards the country in the 

"perestroika" and the emergence of new candidates for the role of "world evil", for example, the Arab East or 

North Korea. S.O. Osekin gives the opinions of developers and game journalists about the reasons for the 

survivability of such hostile image [4].  

D.Kh. Shadiev in his work ñStereotyping in computer gamesò (2014) raises the issue of the specifics of 

the game as an instrument for the formation of stereotypes. He notes that the userôs involvement in games is higher 

than, for example, in a book or a film, so the content of the games has a strong influence. Computer games can 

reinforce, refute, and test stereotypes about something [5].  

In the article ñThe Image of Russia in Western Video Gamesò (2018) A.P. Vulfovich claims that in the 

West there is no clear vision of modern Russia. Russia appears either Soviet or gangster. Recent trends lead to 

avoiding such cliches and creating a positively neutral image. To strengthen these trends, Russia in the future may 

create domestic projects promoting its positive image [2]. 

A.E Belyantsev and I.Z. Gerstein in his work ñImage of the Country through a Computer Game: Historical 

and Political Aspectò (2010) claim that video games are a powerful political tool that is used as a mechanism for 

transmitting ideological images. Ideas must penetrate the minds of players contextually, otherwise, they will cause 

a negative reaction. According to the authors, Russian developers do not use the full potential (plot, ideological) 

of computer games[1]. 

In the publication "Russian image and industry in computer games" (2014) V.A. Kalmykov states that 

the negative image of Russia began to shape with the advent of the film industry. An aggressor country, 
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unpredictable, Russian people are uncontrollable and cruel, these are main negative images of Russia in films. 

Games continued this tradition. According to the author, there are several ways to combat the negative idea of 

Russia: using legal means, implementing patriotic projects with a positive image of the country [3]. 

Not only Russian authors pay attention to the stereotyping of ethnic images in computer games. Wenig 

Kelly in the article ñFighting the Cold War in the Virtual Streets: Video Games as a Source Base for Social and 

Cultural Historyò (2011) suggests that computer games are a mirror image of historical phenomena that took place 

at the time the game was created. The cultural and social aspects involved in games are usually determined by the 

realities of society. One of the examples in the article is a typical hero with dark skin colour from the game ñGrand 

Thief Auto: San Andreasò (Rockstar games, 2004). By making the main character a dark-skinned gangster from 

the ghetto who steals and kills in order to achieve his goals, the developers show the racial prejudices of the 

Americans. Kelly also writes about a scene from the game Street Fighter II (Capcom, 1991), representing a 

response to the events of the 90s. The blue-eyed blonde with a tattoo of the American flag on his shoulder, 

personifying the United States, wins the battle with a Russian character. We can say that this battle became an 

allegory of the triumph of one of the poles of the bipolar world of the Cold War era and the collapse of the USSR. 

Kelly cites that games are documents of the era, and stereotypes in their narratives are prejudices of society at that 

moment, games do not form stereotypes but reflect them. 

Summarizing, we can note the growth of scientific publications devoted to the problem of ideology in 

computer games. 

Character analysis 

One of the first games in which the Russian character appeared was ñStreet Fighterò (Capcom, 1987). 

The prototype for the character of Zangief (Pic. 1), which appeared in the very first version of the game, was 

Viktor Zangief, the real master of sports of the USSR in freestyle wrestling. Initially, his name was Vodka 

Gobalski, he was tattooed and wore a vest. Later, he was overgrown with dense vegetation on the face and body, 

got scars and huge muscles. Zangief is the first character grappler: very strong, but slow. The main motivation of 

the character is to confront America. Because of the Iron Curtain, ideas about Russia and Russians were scarce 

and Zangief created a "credible" image for a foreign audience. He breaks into battle shouting "For Mother Russia!" 

His main goal is the fight against corruption in Russia [10]. In addition to the game, Zangief appears in the cartoon 

Wreck-It Ralph (2012), where there are more than 180 popular characters from arcade and computer games. They 

live their lives, communicate with each other. Their character in the cartoon is different from that prescribed by 

the game. Although Zangief has a rather neutral negative reputation in the game, in the cartoon Wreck-It Ralph he 

is a member of the anonymous villains club. 

Zangief is not the only Russian character in the Street Fighter. In the third version (1997), developers add 

a female character to the game - Kolin (Pic. 2). Her fighting style is a mixture of different schools of Russian hand-

to-hand combat using cryogenesis (snow and ice control). The girlôs appearance contains all the stereotypical 

attributes inherent in the image of Russian women: magnificent forms, blue eyes and golden hair. She is wearing 

ushanka and a uniform that hints at her involvement in intelligence services. Kolin is purposeful, merciless, cruel 

and vengeful [10]. She continues the traditions laid down by Zangief, forcing players to think that a Russian 

woman is not inferior in strength to a man and is a written beauty. 

 

  

Pic. 1 Viktor Zangief çStreet Fighterè                                 Pic. 2 Kolin çStreet Fighterè  

Another stereotypical image is Michail or Misha (Heavy) from Team Fortress 2 (Valve, 2007) (Pic. 3). 

Even the developers themselves compare the character with a sleepy bear, which without any problems will tear 

you apart if he wants [11]. He moves slowly, but prudently, and, like Zangief, belongs to the grappler type. He 

walks on the map with a huge machine gun and has great musculature. Based on the appearance, we can say that 

the character is not distinguished by great mental abilities. 

When creating a Russian character, developers resort to standard techniques to show nationality. As a 

rule, this is a strong, principled character who has a connection with the Motherland, dressed in a military uniform 

and an ushanka. The character is either a noisy bear or a silent killer. The power of the Russian character, his 

stamina and firmness always remain unchanged. A key characteristic of Mishaôs image is his comparison with a 

bear. The bear is not just a large and strong animal, but also a classic symbol of Russia [12]. 
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Pic. 3 Heavy çTeam Fortress 2è 

 

 

Sometimes games are made so stereotyped that it starts to look absurd. An example is Command and 

Conquer: Red Alert (Westwood Studios, 1997). The game shows an alternative story concern ing the period of the 

Second World War. The player can achieve two different endings: the Allianceôs victory (Pic. 5) over the USSR 

(Pic. 6) and Stalin buried alive or the triumph of the USSR, in which Europe lies in ruins, and Stalin still dies by 

the hand of his assistant [13]. The game contains a huge number of cliches about the Soviet Union and communist 

ideology. Stereotypes in the game do not add personality to the characters, they are in the game to show a simplified 

image of nations and their role in history. 

 

  

Pic. 4 Alliance çCommand & Conquer: Red 

Alertè 

 Pic. 5 USSR çCommand & Conquer: Red 

Alertè 

 

However, computer games do not always depict the characteristics of peoples with the help of negative 

stereotypes. A series of Sid Meierôs Civilization games (Firaxis Games, 1991-2019) in the genre of turn-based 

global strategy has found the right balance between national characteristics and clich®d thinking. The player's goal 

is to lead the chosen civilization to victory. The main characters of the game are real historical figures. Their 

behaviour in the game is as close as possible to real prototypes. Russian leaders are represented by Catherine the 

Great (in IV and V parts) (Pic. 6) and Peter the Great (in IV and VI parts) (Pic. 7). The appearance of the Russian 

empress does not correspond to her usual image in most famous portraits. She was depicted as an elderly, stately 

woman on paintings of her, but in the game, she is young and overly sexualized. It is easy to become friends with 

Catherine, she can not be called the instigator of conflicts. But if a player starts a war with her, then it will be very 

difficult to make peace. You should not attack if you are not sure you win. She will accept the peace only if you 

give her cities, resources or a large amount of gold in return. She intensively develops science and expands the 

boundaries of the empire. The appearance of Peter I is more like his prototype compared to Catherine. His features 

are somewhat exaggerated, but the image is recognizable. Under the leadership of Peter the Great, Russia is shown 

as a rapidly developing country that quickly expands its borders. Peter the Great from the game, like the real one, 

focuses on technology and culture and prefers relations with countries that are not lagging in development [14].  

 
Pic. 6 Catherine II  çSid Meierôs Civilization 

IVè 

 
Pic. 7 Peter the Great çSid Meierôs Civilization VIè 


