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PHYSICO-MATHEMATICAL SCIENCES 
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ʥʘʫʢ, ʜʦʮʝʥʪ; 
2ɻʦʩʪʝʚ ɺʘʣʝʨʠʡ ɸʥʘʪʦʣʴʝʚʠʯ / Gostev Valery ï ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ, 

ʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʟʨʘʙʦʪʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʨʘʟʨʷʜʘ, ʠʥʠʮʠʠʨʫʝʤʦʛʦ ʞʠʜʢʦʩʪʥʳʤ ʤʠʢʨʦʧʣʘʟʤʘʪʨʦʥʦʤ ʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

Abstract: the device is developed for realisation of the dependent discharge, initiated liquid 

microplasmatron and measurements of its basic characteristics are spent. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʟʤʘ, ʧʣʘʟʤʘʪʨʦʥ, ʛʘʟʦʚʳʡ ʨʘʟʨʷʜ. 

Keywords: plasma, plasmatrona, gas discharge. 
 

ʋɼʂ 533.9 
 

ʉʝʛʦʜʥʷ ʧʣʘʟʤʝʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʠ ʛʝʥʝʨʠʨʫʝʤʳʝ ʠʤʠ ʧʣʘʟʤʝʥʥʳʝ ʧʦʪʦʢʠ, 

ʙʣʘʛʦʜʘʨʷ ʠʭ ʫʥʠʢʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʫʞʝ ʧʨʦʯʥʦ ʟʘʚʦʝʚʘʣʠ ʩʚʦʠ ʣʠʜʠʨʫʶʱʠʝ 

ʧʦʟʠʮʠʠ ʚ ʪʝʭʥʠʢʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʠʤʝʨʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʧʣʘʟʤʝʥʥʳʭ 

ʛʝʥʝʨʘʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʩʚʘʨʢʘ ʠ ʨʝʟʢʘ ʤʝʪʘʣʣʦʚ ʠ ʪʫʛʦʧʣʘʚʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʥʝʩʝʥʠʝ 

ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʜʨ. [1]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʩʝ ʙʦʣʴʰʠʡ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʭʦʣʦʜʥʦʡ ʧʣʘʟʤʝ, ʧʦʣʫʯʘʝʤʦʡ ʧʨʠ 

ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ [2]. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʙʦʪʳ ʩ ʪʘʢʦʡ ʧʣʘʟʤʦʡ: ʦʪʩʫʪʩʪʚʠʝ ʥʫʞʜʳ ʩʦʟʜʘʥʠʷ ʚʘʢʫʫʤʘ; 

ʧʨʦʩʪʦʪʘ ʚʚʦʜʘ, ʚʳʚʦʜʘ ʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ, ʪʝʭʥʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʠʩʪʦʯʥʠʢʘʤ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʥʝʚʳʩʦʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ. ʎʝʣʴʶ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʟʤʝʥʥʦʛʦ ʧʦʪʦʢʘ ʛʝʥʝʨʘʪʦʨʘ ʭʦʣʦʜʥʦʡ ʧʣʘʟʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʣʘʟʤʝʥʥʦʛʦ ʧʦʪʦʢʘ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʪʨʠʛʛʝʨʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ AvaSpec-2048FT, 

ʠʟʤʝʨʝʥʥʘʷ ʘʧʧʘʨʘʪʥʘʷ ʰʠʨʠʥʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 0,3 ʥʤ. ʈʝʛʠʩʪʨʘʮʠʷ ʩʧʝʢʪʨʦʚ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʧʦʧʝʨʝʯʥʦʤ ʠ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʣʘʟʤʝʥʥʦʤʫ ʧʦʪʦʢʫ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ U = 1500 ɺ, ʪʦʢʝ ʨʘʟʨʷʜʘ I = 25 ʤɸ ʠ ʜʘʚʣʝʥʠʠ p 

= 0,5 ʘʪʤ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʦʟʜʫʭ, ʚʦʟʜʫʭ + ʧʘʨʳ ʚʦʜʳ, 

ʚʦʟʜʫʭ + ʧʘʨʳ ʚʦʜʳ ʠ ʙʝʥʟʠʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʧʝʢʪʨʳ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 1. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ ʛʘʟʘ ʚ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʧʝʢʪʨʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʠʥʪʝʥʩʠʚʥʳʝ ʣʠʥʠʠ O, O
+
, N, N

+
, 

ʧʦʣʦʩʳ ʤʦʣʝʢʫʣ O2, O2
+
, O3, N2, NO, ʘ ʪʘʢʞʝ ʘʪʦʤʘʨʥʳʝ ʣʠʥʠʠ ʵʣʝʤʝʥʪʦʚ ʤʘʪʝʨʠʘʣʘ 

ʵʣʝʢʪʨʦʜʦʚ. ʉʧʝʢʪʨʳ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʩʧʝʢʪʨʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 
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ʈʠʩ. 1. ʉʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʧʣʘʟʤʝʥʥʦʛʦ ʬʘʢʝʣʘ; 

ʨʘʙʦʯʝʝ ʚʝʱʝʩʪʚʦ ï ʚʦʟʜʫʭ; 600 ï 800 ʥʤ. 
 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ ʛʘʟʘ ʩʤʝʩʠ ʚʦʟʜʫʭʘ ʠ ʧʘʨʦʚ 

ʚʦʜʳ ʚ ʩʧʝʢʪʨʘʭ ʠʟʣʫʯʝʥʠʷ, ʢʨʦʤʝ ʘʪʦʤʘʨʥʳʭ ʣʠʥʠʠ ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʦʣʦʩ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʜʫʭʘ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ ʛʘʟʘ, 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʣʠʥʠʠ HŬ ʠ ʧʦʣʦʩʘ ʤʦʣʝʢʫʣʳ H2. ʉʧʝʢʪʨʳ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʧʝʢʪʨʦʚ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʅʘ 

ʨʠʩʫʥʢʘʭ 2, 3 ʧʨʠʚʝʜʝʥʳ ʩʧʝʢʪʨʳ ʠʟʣʫʯʝʥʠʷ ʧʣʘʟʤʝʥʥʦʛʦ ʬʘʢʝʣʘ ʜʣʷ ʨʘʙʦʯʝʛʦ 

ʚʝʱʝʩʪʚʘ ï ʚʦʟʜʫʭ + ʧʘʨʳ ʚʦʜʳ ʠ ʙʝʥʟʠʥʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʨʘʙʦʯʝʤ ʚʝʱʝʩʪʚʝ ʧʘʨʦʚ 

ʙʝʥʟʠʥʘ ʚ ʋʌ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʧʣʘʟʤʝ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʠ 

ʚʦʟʙʫʞʜʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʉʅ, ʉʅ2, ʉʅ3, ʵʣʝʢʪʨʦʥʥʳʝ ʧʝʨʝʭʦʜʳ 

ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʚ ʦʙʣʘʩʪʠ 200ï280 ʥʤ. ɸ ʪʘʢʞʝ ʚʠʟʫʘʣʴʥʦ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʘʟʤʝʥʥʦʛʦ ʬʘʢʝʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠ ʚʦʟʜʫʭʘ ʩ ʧʘʨʘʤʠ ʚʦʜʳ. 
 

 
 

ʈʠʩ. 2. ʉʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʧʣʘʟʤʝʥʥʦʛʦ ʬʘʢʝʣʘ; 

ʨʘʙʦʯʝʝ ʚʝʱʝʩʪʚʦ ï ʚʦʟʜʫʭ + ʧʘʨʳ ʚʦʜʳ ʠ ʙʝʥʟʠʥʘ; 600 ï 800 ʥʤ. 
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ʈʠʩ. 3. ʉʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʧʣʘʟʤʝʥʥʦʛʦ ʬʘʢʝʣʘ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʦʙʣʘʩʪʠ; 

ʨʘʙʦʯʝʝ ʚʝʱʝʩʪʚʦ ï ʚʦʟʜʫʭ + ʧʘʨʳ ʚʦʜʳ ʠ ʙʝʥʟʠʥʘ; 200 ï 270 ʥʤ. 
 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʧʣʘʟʤʦʪʨʦʥʘ ʠ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʠʤ ʧʣʘʟʤʝʥʥʦʛʦ ʧʦʪʦʢʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʦʠʟʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʢʪʨʦʚ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʠʭ 

ʚʝʱʝʩʪʚ: ʚʦʟʜʫʭ, ʚʦʟʜʫʭ + ʧʘʨʳ ʚʦʜʳ, ʚʦʟʜʫʭ + ʧʘʨʳ ʚʦʜʳ ʠ ʙʝʥʟʠʥʘ. ɼʣʷ 

ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ ʩʧʝʢʪʨʦʚ ʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʩʪʦʯʥʠʢ [3], ʘ ʜʣʷ ʘʪʦʤʦʚ ʠ ʠʦʥʦʚ 

ʪʘʙʣʠʮʳ [4]. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʨʘʙʦʯʝʤ ʚʝʱʝʩʪʚʝ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʚ ʋʌ ʦʙʣʘʩʪʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʧʣʘʟʤʝ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʠ ʚʦʟʙʫʞʜʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ ʉʅ, ʉʅ2, ʉʅ3, ʵʣʝʢʪʨʦʥʥʳʝ ʧʝʨʝʭʦʜʳ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʚ ʦʙʣʘʩʪʠ 200ï

280 ʥʤ. ɸ ʪʘʢʞʝ ʚʠʟʫʘʣʴʥʦ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʘʟʤʝʥʥʦʛʦ 

ʬʘʢʝʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠ ʚʦʟʜʫʭʘ ʩ ʧʘʨʘʤʠ ʚʦʜʳ. ɹʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʚ 

ʫʩʣʦʚʠʷʭ ʚʦʟʜʫʰʥʦʡ ʘʪʤʦʩʬʝʨʳ, ʥʠʟʢʦʡ ʩʨʝʜʥʝʤʘʩʩʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʰʥʦ-

ʧʣʘʟʤʝʥʥʦʛʦ ʧʦʪʦʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʟʜʫʭʘ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ ʛʘʟʘ, ʘ 

ʪʘʢʞʝ ʥʘʣʠʯʠʶ ʚ ʧʦʪʦʢʝ ʧʣʘʟʤʳ ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʢʟʦʛʝʥʥʦʛʦ ʦʢʩʠʜʘ ʘʟʦʪʘ, ʠ ʠʥʪʝʥʩʠʚʥʦʤʫ ʦʧʪʠʯʝʩʢʦʤʫ ʠʟʣʫʯʝʥʠʶ ʚ ʋʌ ʦʙʣʘʩʪʠ 

ʩʧʝʢʪʨʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʛʘʟʦʨʘʟʨʷʜʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 
 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʇʨʦʛʨʘʤʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè ʥʘ 2012-2016 ʛʦʜʳ çʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʝʚʝʨʘ: ʩʪʨʘʪʝʛʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷè. 
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BIOLOGICAL SCIENCES 

The use of cultivated human cells for testing cytotoxicity 

alcohol drinks in the experiments in vitro 

Abakumova O.
1
, Kalinina A.

2
, Samojlik L.

3
, 

Kondrashev G.
4 
(Russian Federation) 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ 

ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ 

ʘʣʢʦʛʦʣʴʩʦʜʝʨʞʘʱʠʭ ʥʘʧʠʪʢʦʚ ʚ ʦʧʳʪʘʭ in vitro 

ɸʙʘʢʫʤʦʚʘ ʆ. ʖ.
1
, ʂʘʣʠʥʠʥʘ ɸ. ɻ.

2
, ʉʘʤʦʡʣʠʢ ʃ. ɺ.

3
, 

ʂʦʥʜʨʘʰʝʚ ɻ. ʀ.
4 
(ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

Abakumova O., Kalinina A., Samojlik L., Kondrashev G. (Russian Federation) The use of cultivated human cells for testing cytotoxicity alcohol drinks in the experiments in vitro / ɸʙʘʢʫʤʦʚʘ ʆ. ʖ., ʂʘʣʠʥʠʥʘ ɸ. ɻ., ʉʘʤʦʡʣʠʢ ʃ. ɺ., ʂʦʥʜʨʘʰʝʚ ɻ. ʀ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʘʣʢʦʛʦʣʴʩʦʜʝʨʞʘʱʠʭ ʥʘʧʠʪʢʦʚ ʚ ʦʧʳʪʘʭ in vitro 

1ɸʙʘʢʫʤʦʚʘ ʆʣʴʛʘ ʖʨʴʝʚʥʘ / Abakumova Ol'ga ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, 

ʋʯʨʝʞʜʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ  

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɺ. ʅ. ʆʨʝʭʦʚʠʯʘ ʈɸʄʅ; 
2ʂʘʣʠʥʠʥʘ ɸʥʥʘ ɻʝʦʨʛʠʝʚʥʘ / Kalinina Anna ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʟʘʚʝʜʫʶʱʘʷ ʣʘʙʦʨʘʪʦʨʠʝʡ ʪʦʢʩʠʢʦʣʦʛʠʠ; 
3ʉʘʤʦʡʣʠʢ ʃʶʜʤʠʣʘ ɺʘʩʠʣʴʝʚʥʘ/ Samojlik Ljudmila ï ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʣʘʙʦʨʘʪʦʨʠʠ ʪʦʢʩʠʢʦʣʦʛʠʠ; 
4ʂʦʥʜʨʘʰʝʚ ɻʝʥʥʘʜʠʡ ʀʚʘʥʦʚʠʯ / Kondrashev Gennadij ï ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʣʘʙʦʨʘʪʦʨʠʠ ʪʦʢʩʠʢʦʣʦʛʠʠ, 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʌʝʜʝʨʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʧʩʠʭʠʘʪʨʠʠ ʠ ʥʘʨʢʦʣʦʛʠʠ ʠʤ. ɺ. ʇ. ʉʝʨʙʩʢʦʛʦè ʄɿ ʈʌ, 

ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʤʝʪʦʜʠʢʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʥʘʧʠʪʢʠ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʠʭ ʦʩʥʦʚʳ (ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʩʘʭʘʨ) ʦʙʣʘʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʠʘʧʘʟʦʥʦʤ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʆʧʠʩʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʦʮʝʥʢʝ 

ʪʦʢʩʠʯʥʦʩʪʠ ʢʘʢ ʚʥʦʚʴ ʚʳʚʦʜʠʤʳʭ ʨʝʮʝʧʪʫʨ ʥʘʧʠʪʢʦʚ, ʪʘʢ ʠ ʧʨʠ ʨʝʚʠʟʠʠ ʠʤʝʶʱʠʭʩʷ 

ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ.  

Abstract: the article describes a cell cultures method for testing of alcoholic beverages. It is 

shown that the investigated drinks, unlike their base (ethanol and sugar) have a certain 

range of cytotoxic properties. The method described may be applied for the assessment of 

toxicity of newly inferred beverage recipes, and revision of available ones in the consumer 

beverage market. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ, ʢʣʝʪʦʯʥʳʝ ʢʫʣʴʪʫʨʳ, ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ. 

Keywords: alcoholic beverages, cell culture, cytotoxicity. 

 

ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʯʝʣʦʚʝʢʦʤ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ, ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʜʦʙʘʚʦʢ ʢ ʧʠʱʝ ʠ ʪ.ʜ. ʥʘ 

ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʪʦ ʦʮʝʥʠʚʘʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʩ ʵʪʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʙʠʦʪʝʩʪʠʨʚʘʥʠʷ ï ʪʝʩʪʳ, 

ʚr ʧʦʣʥʷʝʤʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʯʘʱʝ ʪʝʧʣʦʢʨʦʚʥʳʭ ï ʢʨʳʩʘʭ, 

ʤʳʰʘʭ, ʢʨʦʣʠʢʘʭ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ ʜʦʨʦʛʦʩʪʦʷʱʠ ʠ ʥʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʠʤʳ ʚ ʧʨʠʥʮʠʧʝ [1, 172; 2, 608, 3, 21]. 

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʣʠʥʠʡ ʢʣʝʪʦʢ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ ʧʨʠʚʝʣʦ ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʢ ʩʦʟʜʘʥʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ï ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʦʢʩʠʯʥʦʩʪʠ ʚ ʦʧʳʪʘʭ in vitro. ʊʘʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ, ʫʩʢʦʨʷʷ ʧʨʠ ʵʪʦʤ 
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ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ [4, 27]. ʆʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʝʱʝʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ in vitro ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ [5, 15].  

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ in vitro ʠ ʣʠʥʠʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʢʣʝʪʦʢ ʩʪʨʦʛʦ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ, ʦʥʠ ʩʦʭʨʘʥʷʶʪ ʤʝʪʘʙʦʣʠʟʤ ʠʩʭʦʜʥʳʭ ʪʢʘʥʝʡ ʠ ʚʳʩʦʢʫʶ ʚʠʜʦʚʫʶ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ. ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʚʳʙʦʨʝ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʦʢʩʠʯʥʦʩʪʠ ʚ ʧʦʣʴʟʫ ʢʣʝʪʦʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ in vitro ʠ in vivo [6, 19; 7,339].  

ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʚ ʪʦʢʩʠʢʦʣʦʛʠʠ, ʘ ʚʥʝʜʨʝʥʠʝ ʠʭ ʚ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦ 

ʫʪʚʝʨʞʜʝʥʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ (ECVAM), ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ 

ʫʪʚʝʨʞʜʝʥʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ (ICCVAM) ʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʪʦʢʩʠʢʦʣʦʛʦʚ in vitro (ISTIV) [4,27]. 

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʤʠ ʥʘʧʠʪʢʘʤʠ 

ʤʦʣʦʜʳʤʠ ʞʝʥʱʠʥʘʤʠ ʚʳʟʳʚʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʥʘʨʫʰʝʥʠʡ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʚʳʨʘʞʝʥʥʳʡ ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦʨʠʯʥʳʤ ʙʝʩʧʣʦʜʠʝʤ, 

ʢʠʩʪʦʟʥʦ-ʬʠʙʨʦʟʥʳʤʠ ʧʝʨʝʨʦʞʜʝʥʠʷʤʠ ʷʠʯʥʠʢʦʚ, ʜʠʩʤʝʥʦʨʝʝʡ ʠ ʘʤʝʥʦʨʝʝʡ. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʨʦʞʝʥʠʮ, ʟʣʦʫʧʦʪʨʝʙʣʷʚʰʠʭ ʜʦ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʤʠ 

ʥʘʧʠʪʢʘʤʠ (ʧʠʚʦ, ʪʦʥʠʟʠʨʫʶʱʠʝ ʥʘʧʠʪʢʠ), ʥʘʙʣʶʜʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʦʢ 

ʚʳʥʘʰʠʚʘʥʠʷ ʧʣʦʜʘ. ʈʝʧʨʦʜʫʢʪʠʚʥʘʷ ʧʘʪʦʣʦʛʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ 

ʬʫʥʢʮʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʧʘʪʦʣʦʛʠʝʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [8, 43-50]. 

ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʬʨʘʢʮʠʡ ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ ʧʠʚʘ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʥʘʤʠ ʠ ʦʧʠʩʘʥʳ ʨʘʥʝʝ [9, 84]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʧʠʚʘ ʦʙʣʘʜʘʶʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʥʝ ʩʚʷʟʘʥʘ ʩ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʅʘʠʙʦʣʴʰʘʷ ʪʦʢʩʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ 

ʧʨʠʩʫʱʘ ʬʨʘʢʮʠʷʤ ʧʠʚʘ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʧʦʨʷʜʢʘ 10 ʢɼʘ. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʠʚʘ ʦʢʘʟʘʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʤ, ʪʘʢ ʢʘʢ ʥʘʧʠʪʦʢ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʙʨʦʞʝʥʠʷ ʠ ʜʠʘʧʘʟʦʥ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʞʝʪ ʰʠʨʦʢʦ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʘʯʝʩʪʚʘ ʠ ʚʠʜʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʨʷʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. ʇʦʵʪʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʘ ʥʘʧʠʪʢʘ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ, ʦʧʠʩʘʥʥʦʤ ʚ 

ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ, ʤʳ ʩʦʯʣʠ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʠʢʚʦʪʳ ʥʘʧʠʪʢʘ, ʥʝ 

ʧʦʜʚʝʨʛʘʷ ʝʛʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʦʜʛʦʪʦʚʢʝ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʝʛʘʟʠʨʦʚʘʥʠʷ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ ʠʟ ʣʠʪʝʨʘʪʫʨʳ. ɺʩʝ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ, ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʥʘʧʠʪʢʦʚ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ 

ʅʀʀ ʧʠʪʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘʭ. ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʭ ʩʦʯʝʪʘʥʥʦʤ ʚʣʠʷʥʠʠ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʦʛʨʘʥʠʯʝʥʘ ʠ ʥʝ ʠʤʝʝʪ ʥʘʫʯʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄʊʊ-

ʪʝʩʪʘ [4, 27; 10, 713], ʧʨʠ ʩʢʨʠʥʠʥʛʝ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʥʘʧʠʪʢʦʚ (ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ). ɺ ʨʘʙʦʪʝ 

ʤʳ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʟʚʘʥʠʷ ʥʘʧʠʪʢʦʚ, ʘ ʧʨʠʩʚʦʠʣʠ ʠʤ ʫʩʣʦʚʥʳʝ ʙʫʢʚʝʥʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʂʫʣʴʪʫʨʳ ʢʣʝʪʦʢ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʥʠʠ ʢʣʝʪʦʢ ʩʦʣʠʜʥʳʭ 

ʦʧʫʭʦʣʝʡ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ: MCF-7 (ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʯʝʣʦʚʝʢʘ), 

ʧʦʣʫʯʝʥʥʘʷ ʠʟ American ʊype Culture Collection (ATCC), ʅɻʋʂ1 (ʥʝʚʨʠʥʦʤʘ 

ɻʘʩʩʝʨʦʚʘ ʫʟʣʘ ʢʨʳʩʳ) ʠ ʕʇʅʊ5 (ʛʣʠʦʙʣʘʩʪʦʤʘ ʤʳʰʝʡ), ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʢʦʣʣʝʢʮʠʠ 

ʅʀʀ ʤʦʨʬʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʈɸʄʅ, ʘ ʪʘʢʞʝ ʬʠʙʨʦʙʣʘʩʪʳ ʢʦʞʠ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ 
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(ʌɹʏ), ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 1-ʛʦ ʄɻʄʋ ʠʤ. ʀ. ʄ. 

ʉʝʯʝʥʦʚʘ.  

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ ʧʨʦʠʟʚʦʜʠʣʠ ʚʦ ʚʣʘʞʥʦʡ ʘʪʤʦʩʬʝʨʝ, ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨʝ 

ʧʨʠ 5% ʉʆ2 ʠ 37
ʆ
ʉ, ʠʩʧʦʣʴʟʫʷ ʩʨʝʜʳ DMEM ʠ RPMI 1640 (çGibcoè) ʘ ʪʘʢʞʝ 

ʵʤʙʨʠʦʥʘʣʴʥʫʶ ʪʝʣʷʯʴʶ ʩʳʚʦʨʦʪʢʫ (ʕʊʉ) (çGibcoè). ʂʣʝʪʢʠ MCF-7 ʠ ʌɹʏ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʩʨʝʜʝ ɼʄɽʄ, ʅɻʋʂ1 ʠ ʕʇʅʊ5 ʚ ʩʨʝʜʝ RPMI 1640, ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

10% ʕʊʉ (çGibcoè) ʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩʪʨʝʧʪʦʤʠʮʠʥʘ ʠ ʧʝʥʠʮʠʣʣʠʥʘ (çʇʘʥʕʢʦè). 

ʀʩʩʣʝʜʦʚʘʣʠ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ D, S, R ʠ G (ʢʘʞʜʘʷ ʙʫʢʚʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʟʚʘʥʠʶ ʥʘʧʠʪʢʘ); ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʦʚ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʩʥʦʚʳ ʥʘʧʠʪʢʦʚ, 

ʩʦʜʝʨʞʘʱʠʝ 7%-ʥʳʡ ʨʘʩʪʚʦʨ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʘʭʘʨʘ - ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʩʘʭʘʨʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʧʠʪʢʘʭ (ʦʩʥʦʚʘ D, S ʠ ʦʩʥʦʚʘ R, G). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʥʘʧʠʪʢʦʚ ʢʣʝʪʢʠ ʧʘʩʩʠʨʦʚʘʣʠ ʚ 96-ʪʠʣʫʥʦʯʥʳʝ 

ʧʣʘʥʰʝʪʳ (çCostarè) ʚ 100 ʤʢʣ ʩʨʝʜʳ ʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 5 ʭ 10
3
 ʢʣʝʪʦʢ/ʣʫʥʢʫ. ʏʝʨʝʟ 24 ʯ 

ʢ ʢʣʝʪʢʘʤ ʚ 4-ʭ ʧʦʚʪʦʨʘʭ ʜʦʙʘʚʣʷʣʠ 5, 10 ʠ 20 ʤʢʣ ʢʘʞʜʦʛʦ ʥʘʧʠʪʢʘ, ʘ ʪʘʢʞʝ ʠʭ 

ʦʩʥʦʚʳ, ʵʢʩʧʝʨʠʤʝʥʪ ʦʩʪʘʥʘʚʣʠʚʘʣʠ ʯʝʨʝʟ 48 ʠ 72 ʯ.  

ʂʦʣʠʯʝʩʪʚʦ ʚʳʞʠʚʰʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʣʝʪʦʢ ʦʧʨʝʜʝʣʷʣʠ, ʠʩʧʦʣʴʟʫʷ 

ʄʊʊ-ʪʝʩʪ [4, 27; 10, 713], ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʙʝʩʮʚʝʪʥʦʡ ʩʦʣʠ ʪʝʪʨʘʟʦʣʠʷ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʤʠ ʜʝʛʠʜʨʦʛʝʥʘʟʘʤʠ ʞʠʚʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʣʝʪʦʢ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʦʣʫʙʳʭ ʢʨʠʩʪʘʣʣʦʚ ʬʦʨʤʘʟʘʥʘ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʨʘʩʪʚʦʨʷʣʠ ʚ DMSO. 

ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʵʪʠʭ ʨʘʩʪʚʦʨʦʚ ʠʟʤʝʨʷʣʠ ʥʘ ʤʫʣʴʪʠʩʢʘʥʝ EX (çLab. Systemè, 

ʌʠʥʣʷʥʜʠʷ) ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 540 ʥʤ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʞʠʚʰʠʭ ʢʣʝʪʦʢ ʨʘʩʩʯʠʪʳʚʘʣʠ ʚ 

ʧʨʦʮʝʥʪʘʭ ʦʪ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʤ ʩʣʫʞʠʣʠ ʢʣʝʪʢʠ, ʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʥʘʧʠʪʢʦʚ ʠ ʠʭ ʦʩʥʦʚʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʢʣʝʪʦʢ MCF-7 

ʨʘʟʣʠʯʥʳʭ ʘʣʠʢʚʦʪ ʥʘʧʠʪʢʦʚ D, S, R ʠ G ʠ ʦʩʥʦʚʳ D, S ʯʝʨʝʟ 48(ɸ) ʠ 72 ʯ (ɹ) ʧʦʩʣʝ ʠʭ 

ʜʦʙʘʚʣʝʥʠʷ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʙʘʚʣʝʥʠʝ ʘʣʠʢʚʦʪ ʥʘʧʠʪʢʦʚ ʫʤʝʥʴʰʘʣʦ ʯʠʩʣʦ ʢʣʝʪʦʢ 

MCF-7 ʢ 72 ʯ ʦʪ 40 ʜʦ 67% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʜʦʙʘʚʣʝʥʠʝ ʦʩʥʦʚʳ D, S 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʣʦ ʨʦʩʪ ʢʣʝʪʦʢ MCF-7, ʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʘʣʠʢʚʦʪʘ (5 ʤʢʣ) 

ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʨʦʩʪ ʵʪʠʭ ʢʣʝʪʦʢ. 
 

 
 

ɸ                                                                                             ɹ 
 

ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʧʠʪʢʦʚ ʠ ʦʩʥʦʚʳ ʥʘʧʠʪʢʦʚ ʥʘ ʨʦʩʪ ʢʣʝʪʦʢ 

MCF-7 ʯʝʨʝʟ 48(ɸ) ʠ 72 (ɹ) ʯʘʩʘ ʧʦʩʣʝ ʠʭ ʜʦʙʘʚʣʝʥʠʷ 
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ʂʣʝʪʢʠ ʛʣʠʦʙʣʘʩʪʦʤʳ ʤʳʰʝʡ ʕʇʅʊ5 ʠ ʥʝʚʨʠʥʦʤʳ ɻʘʩʩʝʨʦʚʘ ʫʟʣʘ ʢʨʳʩ ʦʢʘʟʘʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʜʝʡʩʪʚʠʶ ʥʘʧʠʪʢʦʚ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʠʭ ʘʣʠʢʚʦʪ 

10 ʠ 20 ʤʢʣ. ʋʞʝ ʢ 48 ʯ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʥʘʧʠʪʢʦʚ D, S ʠ G ʦʩʪʘʚʘʣʦʩʴ ʦʪ 6 ʜʦ 9% 

ʢʣʝʪʦʢ ʕʇʅʊ5 ʠ 3-4% ʢʣʝʪʦʢ ʅɻʋʂ1 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʦʣʴʢʦ ʧʦʩʣʝ 

ʜʦʙʘʚʣʝʥʠʷ ʥʘʧʠʪʢʘ R ʢ 48 ʯ ʦʩʪʘʚʘʣʦʩʴ 30% ʢʣʝʪʦʢ ʕʇʅʊ5 ʠ 26% ʢʣʝʪʦʢ ʅɻʋʂ1 

(ʨʠʩ. 2 ʠ 3). 
 

 
 

ɸ                                                                                               ɹ 
 

ʈʠʩ. 2. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʧʠʪʢʦʚ ʥʘ ʢʣʝʪʢʠ ʛʣʠʦʙʣʘʩʪʦʤʳ 

ʢʨʳʩ ʕʇʅʊ5 ʯʝʨʝʟ 48 (ɸ) ʠ 72 (ɹ) ʯʘʩʘ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ 
 

 
 

ɸ                                                                                               ɹ 
 

ʈʠʩ. 3. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʢʣʝʪʢʠ 

ʥʝʚʨʠʥʦʤʳ ɻʘʩʩʝʨʦʚʘ ʫʟʣʘ ʢʨʳʩʳ ʅɻʋʂ1 ʯʝʨʝʟ 48 (ɸ) ʠ 72 (ɹ) ʯʘʩʘ ʧʦʩʣʝ ʠʭ ʜʦʙʘʚʣʝʥʠʷ 
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ɸ                                                                                                ɹ 
 

ʈʠʩ. 4. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʥʘʧʠʪʢʦʚ ʥʘ ʨʦʩʪ ʢʣʝʪʦʢ ʌɹʏ ʯʝʨʝʟ 48 (ɸ) ʠ 72(ɹ) ʯʘʩʘ 

ʧʦʩʣʝ ʠʭ ʜʦʙʘʚʣʝʥʠʷ 
 

 
 

ɸ                                                                                                     ɹ 
 

ʈʠʩ. 5. ɺʣʠʷʥʠʝ ʦʩʥʦʚʳ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʨʦʩʪ ʢʣʝʪʦʢ ʌɹʏ ʯʝʨʝʟ 48 (ɸ) ʠ 72 ʯʘʩʘ (ɹ) 

ʧʦʩʣʝ ʝʝ ʜʦʙʘʚʣʝʥʠʷ 
 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘʧʠʪʢʠ ʦʢʘʟʳʚʘʣʠ ʠ ʥʘ ʨʦʩʪ ʥʦʨʤʘʣʴʥʳʭ 

ʬʠʙʨʦʙʣʘʩʪʦʚ ʢʦʞʠ ʯʝʣʦʚʝʢʘ ʯʝʨʝʟ 48 ʠ 72 ʯ ʧʦʩʣʝ ʠʭ ʜʦʙʘʚʣʝʥʠʷ (ʨʠʩ.4, ɸ, ɹ). ʂ 48 ʯ 

ʦʩʪʘʚʘʣʦʩʴ ʦʪ 30 ʜʦ 47% ʢʣʝʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʆʩʥʦʚʳ ʥʘʧʠʪʢʦʚ ʚ 

ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (5 ʠ 10 ʤʢʣ) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʵʪʠʭ 

ʢʣʝʪʦʢ, ʥʦ ʜʦʙʘʚʣʝʥʠʝ 20 ʤʢʣ ʫʞʝ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʨʦʩʪ ʬʠʙʨʦʙʣʘʩʪʦʚ ʚ ʠʥʪʝʨʚʘʣʝ 

ʚʨʝʤʝʥʠ 72 ʯʘʩʘ (ʨʠʩ. 5, ɸ, ɹ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ, ʚʟʷʪʳʝ ʥʘʤʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪ - D, S, R ʠ 

G - ʦʙʣʘʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ, ʜʝʡʩʪʚʫʷ ʢʘʢ ʥʘ 

ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ, ʪʘʢ ʠ ʥʘ ʥʦʨʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʢʦʞʠ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʵʪʦʤ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʠ ʩʦʩʪʘʚʘ ʥʘʧʠʪʢʦʚ ʚʣʠʷʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʚ ʩʪʦʨʦʥʫ ʫʛʥʝʪʝʥʠʷ 

ʢʣʝʪʦʯʥʦʛʦ ʨʦʩʪʘ, ʪʘʢ ʠ ʥʘʦʙʦʨʦʪ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʜʘʥʥʳʤʠ 
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ʥʘʧʠʪʢʘʤʠ ʤʦʞʝʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʫ 

ʯʝʣʦʚʝʢʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ 

ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʙʦʣʝʝ ʪʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʧʝʮʠʬʠʯʥʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʥʘʧʠʪʢʦʚ. 

ʅʘʙʣʶʜʘʝʤʦʝ ʥʘʤʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʜʦʟʦʚʦʟʘʚʠʩʠʤʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʣʝʪʦʢ MCF-7, ʅɻʋʂ1 ʠ ʕʇʅʊ5, ʘ ʪʘʢʞʝ ʬʠʙʨʦʙʣʘʩʪʦʚ 

ʢʦʞʠ ʯʝʣʦʚʝʢʘ (ʌɹʏ), ʩʚʷʟʘʥʥʦ ʩ ʥʘʣʠʯʠʝʤ ʚ ʥʘʧʠʪʢʘʭ ʥʝʢʦʡ ʩʫʤʤʘʨʥʦʡ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʅʘʣʠʯʠʝ ʵʪʘʥʦʣʘ ʥʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʚ ʝʝ 

ʧʨʦʷʚʣʝʥʠʠ, ʪʘʢ ʢʘʢ ʦʙʨʘʟʮʳ ʩʨʘʚʥʝʥʠʷ (ʦʩʥʦʚʳ) ʥʝ ʦʙʣʘʜʘʣʠ ʘʥʘʣʦʛʠʯʥʦʡ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴʶ.  

ʂʦʤʧʦʥʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʨʝʮʝʧʪʫʨ ʥʘʧʠʪʢʦʚ, ʨʘʟʨʝʰʝʥʳ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʦʤ ʠ ʀʥʩʪʠʪʫʪʦʤ ʧʠʪʘʥʠʷ ʈɸʅ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʯʝʣʦʚʝʢʦʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʨʘʚʦʤʦʯʥʦʩʪʴ ʩʜʝʣʘʥʥʳʭ ʨʘʥʝʝ ʟʘʢʣʶʯʝʥʠʡ ʦ ʪʦʤ, ʯʪʦ ʩʦʩʪʘʚ ʘʣʢʦʛʦʣʴʥʦʛʦ ʥʘʧʠʪʢʘ 

(ʥʝʵʪʘʥʦʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ) ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʝ ʵʪʘʥʦʣʘ 

ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʝʡʢʠ ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʎʝʣʴʶ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʷʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘʧʠʪʢʦʚ ʩ 

ʵʢʩʪʨʘʧʦʣʷʮʠʝʡ ʥʘ ʪʢʘʥʠ ʠ ʦʨʛʘʥʳ, ʘ ʪʘʢʞʝ ʥʘ ʧʘʪʦʣʦʛʠʶ ʦʙʥʘʨʫʞʝʥʥʫʶ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ in vivo ʠ ʧʨʠ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷʭ. 
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Comparative research of C235T and C174T gene mutation frequencies 

for angiotensine gene and of C667T for methylthetrahydrofolate 

reductase in patients with cardiovascular diseasies 

and relatively healthy individuals in Azerabujan republic 

Guliyeva R. (Republic of Azerbaijan) 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʥʦʩʪʠ ʯʘʩʪʦʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʣʠʤʦʨʬʠʟʤʦʚ 

ʉ235ʊ ʠ ʉ174ʊ ʛʝʥʘ ʘʥʛʠʦʪʝʥʟʠʥʦʛʝʥʘ ʠ ʉ667ʪʊ ʛʝʥʘ 

ʤʝʪʠʣʝʥʪʝʪʨʘʛʠʜʨʦʬʦʣʘʪʨʝʜʫʢʪʘʟʳ ʤʝʞʜʫ ʙʦʣʴʥʳʤʠ ʩ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ 

ʠʟ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ 

ɻʫʣʠʝʚʘ ʈ. ɻ. (ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ) 
Guliyeva R. (Republic of Azerbaijan) Comparative research of C235T and C174T gene mutation frequencies for angiotensine gene and of C667T for methylthetrahydrofolate reductase in patients with cardiovascular diseasies and relatively healthy individuals in Azerabujan republic / ɻʫʣʠʝʚʘ ʈ. ɻ. 

(ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ) ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʥʦʩʪʠ ʯʘʩʪʦʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʉ235ʊ ʠ ʉ174ʊ ʛʝʥʘ ʘʥʛʠʦʪʝʥʟʠʥʦʛʝʥʘ ʠ ʉ667ʪʊ ʛʝʥʘ ʤʝʪʠʣʝʥʪʝʪʨʘʛʠʜʨʦʬʦʣʘʪʨʝʜʫʢʪʘʟʳ ʤʝʞʜʫ ʙʦʣʴʥʳʤʠ ʩ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ ʠʟ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ 

ɻʫʣʠʝʚʘ ʈʝʥʘ ɻʝʡʜʘʨʦʚʥʘ / Guliyeva Rana ï ʤʘʛʠʩʪʨ ʙʠʦʣʦʛʠʠ, 

ʜʦʢʪʦʨʘʥʪ ʧʦ ʧʨʦʛʨʘʤʤʝ ʜʦʢʪʦʨʘ ʬʠʣʦʩʦʬʠʠ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʥʘʫʢʘʤ, 

ʢʘʬʝʜʨʘ çɻʝʥʝʪʠʢʘ ʠ ʜʘʨʚʠʥʠʟʤè,  

ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 

 

Abstract: ʉ174ʊ (ʄʝt174ʊhr), ʉ235ʊ (ʄʝʪ235ʊhr) mutations polymorphism of AGT gene 

and ʉ677ʊ (ɸlʘ677Val) mutation of MTHFR were for the first time researched for patients 

with cardiovascular diseases from Azerbaijan Republic. Identified frequencies of these 

mutations in patients with cardiovascular diseases statistically obviously were higher than 

those in the control group. Homozygous, compound and heterozygous states for all the three 

mutations were identified in patients with severe arterial hypertension. Presence of mutation 

in heterozygous state was found mainly in patients with moderate type of disease. 

Depending on inherited predetermination of the certain patient, the following assessment of 

his/her individual genetic risk has important practical significance for the development of 

differentiated approach in prophylaxis and treatment of cardiovascular diseases and their 

consequences. The obtained results are planned to be used in the course of prophylactic 

events in the population of Republic. 

ɸʥʥʦʪʘʮʠʷ: ʚʧʝʨʚʳʝ ʥʘʤʠ ʠʟʫʯʝʥ ʧʦʣʠʤʦʨʬʠʟʤ ʤʫʪʘʮʠʡ ʉ174ʊ (ʄʝʪ174ʊʨʝ), ʉ235ʊ 

(ʄʝʪ235ʊʨʝ) ʛʝʥʘ ɸɻʊ ʠ ʤʫʪʘʮʠʠ ʉ677ʊ (ɸʣʘ677ɺʘʣ) ʛʝʥʘ ʄʊɻʌʈ ʫ ʙʦʣʴʥʳʭ ʩ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠʟ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʵʪʠʭ ʤʫʪʘʮʠʡ ʫ ʙʦʣʴʥʳʭ ʩ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʷ 

ʪʘʢʦʚʳʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʋ ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ ʚʳʷʚʣʝʥʳ ʛʦʤʦʟʠʛʦʪʥʳʝ ʠ ʛʝʪʝʨʦʟʠʛʦʪʥʳʝ ʩʦʩʪʦʷʥʠʷ ʚʩʝʭ ʪʨʝʭ 

ʤʫʪʘʮʠʡ. ʅʘʣʠʯʠʝ ʤʫʪʘʮʠʠ ʚ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʙʥʘʨʫʞʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʫ 

ʙʦʣʴʥʳʭ ʩ ʫʤʝʨʝʥʥʦʡ ʬʦʨʤʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ. ʇʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʠ ʜʘʥʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʩ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʦʮʝʥʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʠʩʢʘ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʭ ʦʩʣʦʞʥʝʥʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ. 

 

Keywords: genetic polymorphism, gene frequency, phenotypic frequency, genotype, 

angiotensinogen, methylthetrahydrofolate reductase, polymerase chain reaction, 

cardiovascular diseases. 
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ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 
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Introduction  

Gene of angiotensin (AGT) encodes angiotensinogen protein ï alpha globulin fraction 

serum globulin, developed mainly by lever cells, out of which angiotensin 1is formed under 

the impact of rennin. Angiotensin 1 does not possess any biologic activity and exists only as 

a predecessor of angiotensin 2, which in its turn raises the blood pressure, lessening the 

vessels diameter and increasing water and salts resorption. 15 point mutations, most of 

which lead to amino acids substitutions, were identified in the course of angiotensinogen 

gene study [1], [8]. Much work was devoted to analysis of relations between these mutations 

and cardiovascular diseases. Most widely there were researched variants related to amino 

acidic substitutions as cytosine nucleotide substitution for thymine nucleotide in the position 

235 with the consequent amino acid substitution of methionine by threonine, and cytosine 

nucleotide by thymine nucleotide in the position 174 with consequent amino acid 

substitution of threonine for methionine. There exist controversial results on the presence of 

the given polymorphisms and their relations with cardiovascular diseases. Strict correlation 

exists betweenThr174Met and Met235Thr alleles and various forms of hypertension, 

mainly, in European populations and in Japans. At the same time there observed the absence 

of the said association in Afro-Americans [5]. It is also shown, that Met235Thr variant is an 

independent risk factor for myocardial infarct and ischemic heart disease (IHD) [3] 

development in Europeans, while in Japans there was identified no association of the given 

polymorphism with IHD [2]. Hence, the Met235Thr variant contributes some certain 

pathogenic effect, but it couldnôt be considered as a significant mutation, because its effect 

differs greatly in various ethnic groupsô representatives. Effect of ethno-polymorphic variant 

can define non-equal link with some pathogenesis variants of angiotensinogen gene or, on 

the other hand, it can manifest itself on specific population genetic background only. 

Frequency of mutant gene variant is in range of 34-43%.Mutation inheritance type: 

autosome dominant (encountered in men and women equally, it is enough to inherit one 

mutant gene variant from any of parents, and it gives 50% chance to children to get the 

disease) [8].  

Methylthetrahydrofolate reductase (MTHFR) is the key enzyme of folate cycle and 

catalyses the reaction of folic acid (folate) transformation into active form, which 

participates in the synthesis of methionine amino acid responsible for DNA methylation at 

mitosis and removal of extra homocysteine amino acid, which possesses obvious toxic 

effect. Increased concentration of homocysteine in blood leads to early myocardial infarct 

development and to thrombosis-vascular disease, thrombosis development in deep and 

surface veins, thrombosis of carotid arteries, Crone disease, to some psychic diseases 

(epilepsy), etc. There exist different allelic variants of this enzyme. Practical significance 

has the allele: substitution of cytosine nucleotide for thymine nucleotide in the position 677 

with consequent amino acid substitution of alanine by valine (Ala677Val). Activity 

reduction up to 35% from the mean value occurs by this mutation, resulting in non-

favourable effects development as DNA methylation lack. Individuals inherited this 

genotype variant from both of parents are more (14-21%) exposed to cardiovascular 

diseases [6], [7], [9]. 

Taking into account the non-research of the issue, related to presence of C174T 

(Met174Thr) and C235T (Met235Thr) AGT gene mutations polymorphisms and C677T 

(Ala677Val) polymorphism of MTHFR gene in the population of the Republic, the goal of 

our studies was the identification of those polymorphism frequencies in patients with 

cardiovascular diseases (ischemic-heart disease, myocardial infarct and hypertension ) with 

assessment of mutation phenotypic and gene frequencies and comparison between those 

indications and the same indications in relatively healthy individuals. 

Materials and methods of study 

Material for the researches was 2ml of venous blood on EDTA (or heparin) 

anticoagulant from 72 people (39 men and 33 women) of 18 to 67 years of age with 
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cardiovascular system disease. Control group was of practically healthy individuals: 30 men 

and 24 women, that is 54 people in the age between 20 and 52. 

We have used in our work molecular-genetic methods based on polymerase chain 

reaction and electrophoresis of genomic DNA, DNA amplified fragments and separate 

fragmentsô nucleotides to research genetic polymorphisms. 

Genomic DNA was isolated from venous blood using ready QIAampgenomic DNA and 

RNA kits, manufactured by QIAGEN, Germany [4].  

Intactness and the quantity of the isolated DNA as well as of amplificate (gene fragment) 

were defined by electrophoresis in 1.7% agarose gel using electrophoretic apparatus 

(PowerPacBasicGelDoc
IM

EZ) Imager, BioRad company, USA. During electrophoresis the 

marker for the synthesized DNA fragments was DNALadder 100 bp [4]. 

Polymerase-chain reaction (PCR) was carried out in the following regime: 95
ʦ
ʉ for 2 

minutes, (95
ʦ
ʉ for 30sec, 58

ʦ
ʉ for 30sec, 78

ʦ
ʉ for 2minutes for 25-30 cycles), 72

ʦ
ʉ for 10 

minutes and pause at 4
ʦ
ʉ for 7 minutes in amplificator Professional Thermocycler 

manufactures by Biometra, Germany [4]. For the amplification of each out of 5 gene sites 

we used 2 primers (Forward and Reverse). Gene fragments for researches were five exons of 

AGT gene. For PCR of MTHFR gene fragment, two synthetic oligonucleotide primers were 

used as primers (Forward and Reverse).  

The structure of synthetic nucleotide primers which we used for PCR of five exons of 

AGT gene is presented in Table 1. 

To purify DNA fragments, a set of magnets was used after first stage of PCR: 

ñAgencourt AMPure XP PCR purificationò and SPRIPlate 96 Super Magnet Plate. Purified 

DNA fragments were used for the following researches. The second PCR were carried out in 

the regime: 95
ʦ
ʉ for 2 minutes, (95

ʦ
ʉ for 30sec, 58

ʦ
ʉ for 30sec, 78

ʦ
ʉ for 2minutes for 25-

30 cycles), 72
ʦ
ʉ for 10 minutes and pause at 4

ʦ
ʉ for 7 minutes in amplificator.  

Then the standard procedure on the apparatus GENOMELabGeXP
TM 

Sequencing to 

identify nucleotide sequence of each DNA fragment. 
 

Table 1. Name and structure of synthetic primers for AGT gene and MTHFR gene 
 

Primer name Nucleotide sequence of a primer 

1.Sequence- AGT F1 

1.Sequence- AGT R1 

2.Sequence- AGT F2 

2. Sequence- AGT R2 

3. Sequence- AGT F3 

3. Sequence- AGT R3 

4. Sequence- AGT F4 

4. Sequence- AGT R4 

5. Sequence- AGT F5 

5. Sequence- AGT R4 

6. Sequence- MTHFR- R 

6. Sequence- MTHFR- F 

5I-TGC TTC TGT GTT TTC CCC AGT-3I 

5I-AGA GAC AAG ACC GAG AAG GAG C-3I 

5I-GGG CTA AAT GGT GAC AGG GA-3I 

5I-CCA GAG CCA GCA GAG AGG TTT-3I 

5I-CCT CAT TCC TGC CCC TGT CT-3I 

5I-GCT CAG GTG TGT CTA CTC CCC A-3I 

5I-AGC ACA GAG GTC CTG AGC C-3I 

5I-CCA AAG TCC AGG AAA GCA C-3I 

5I-AGA TCA TAA GTC TTG GGC C-3I 

5I-GCA TAG GCC AGG TTT CCA C-3I 

5I-GCC TCC CTC CTCCTC TTC CCA CTG-3I 

5I-GCC AGC ACC GCC GTG AAC TAC TG-3I 

 

RESEARCH RESULTS  

After isolation of DNA from white blood cells out of patientsô venous blood, mutations 

identification were carried out as follows. First of all the quality of the isolated genomic 

DNA was checked. Intactness of the isolated DNA as well as of amplificate (gene fragment) 

was defined by electrophoresis in 1.7% agarose gel using electrophoresis. DNALadder 

100bp was as a marker. 

Figure 1 presents a photo of amplified fragments of AGT gene 
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Figure 1. Electrophoregram of DNA size marker (band 1) and fragments of AGT gene after PCR 

(bands 2-5) 
 

Results of genetic screening of C174T and C235T alleles of AGT gene as well as C677T 

MTHFR gene in practically healthy individuals from control group are presented in the 

Table 2. 

In nine cases out of 54 studied individuals from control group (30 men and 24 women 

within the age range 20-52 years), C174T (Met174Thr) mutation of AGT gene was found 

and it was heterozygous (C/T). Phenotype frequency, genotype frequency and allele 

frequency were as 16.7, 0.1667 and 0.833, respectively. 

C235T (Met 235Thr) mutation of AGT gene is identified as heterozygous in 6 

individuals in control group where phenotypic frequency was 11.1, genotype frequency ï 

0.1111 and allele frequency ï 0.0556. 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 



 European science ˉ 9(10)  ǐ  18 

Table 2. Phenotype, genotype and gene frequencies of C174T, C235T alleles of AGT gene and C677T 

allele of MTHFR gene in individuals in control group 
 

Phenotype frequency 

(in %)  

Genotype frequency 

(in unity fractions)  

Alleles frequency 

(in unity fractions)  

ʉ174ʊ mutation of AGT (Met174Thr) 

T/T - T/T - T0.0833 

C/T16.7 C/T 0.1667 ʉ 0.9167 

C/C 83.3 C/C  0.8333  

ʉ235ʊ mutation of AGT (Met235Thr) 

ʊ/T - - T 0.0556 

C/T 11.1 C/T 0.1111 C 0.9444 

C/C 88.9 C/C 0.8889  

ʉ677ʊ mutation of MTHFR (Ala677Val) 

T/T - T/T - T  0.1111 

C/T  22.2 C/T 0.2222 C  0.8889 

C/C  77.8 C/C 0.7777  

 

In 12 cases out of 54, mutation C677T MTHFR (Ala677Val) in heterozygous state was 

identified with phenotype frequency 22.2%. Genotype and allele frequency were 0.2222 and 

0.1111, respectively. 

72 patients: 39 men and 33 women with cardiovascular diseases as: ischemic heart 

disease, myocardial infarct and hypertension were also included into research. Their age 

varied between 18 and 67 years of age. Duration of their arterial hypertension according to 

anamnesis was 2 to 6 years. 54 out of 72 (75%) had inherited burden on arterial 

hypertension. 

When distributing patients on the severity of their arterial hypertension, 18 individuals 

out of 72 (25%) had mild form of arterial hypertension, 30 (41.67%) had moderate arterial 

hypertension, and 24 (33.33%) had severe form of arterial hypertension. In most of them the 

course of disease was stable. In 9 (12.5%) patients we observed hypertensic crisis in course 

of arterial hypertension, those crisis occurred not oftener than 3-4 times a year.   

Results of genetic screening of C174T and C235T alleles of AGT gene and C677T of 

MTHFR gene among patients with cardiovascular diseases as ischemic heart disease, 

myocardial infarct and hypertension are presented in the table 3. 

Result of AGT gene fragments sequencing has shown substitution of cytosine nucleotide 

by thymine which leads to amino acid substitution ï methionine is changed by threonine in 

24 patients. In three cases in men the said mutation was in homozygous state (T/T) ï 4.17%, 

in the rest 21cases mutation was in heterozygous state (C/T) ï 29.16%. In the experimental 

group phenotype frequency of homozygous and heterozygous states was 16.63% higher than 

in control group. 

In nine cases: six men and three women C235T mutation of AGT gene was in 

homozygous state (T/T), and in the rest eighteen cases it was in heterozygous state (ʉ/T). 

(T/T), (ʉ/T) ʠ (ʉ/ʉ) phenotypesô frequencies equaled 12.5%, 25.0% and 62.5%, 

respectively. Genotype frequencies corresponded as for T/T ï 0.1250, ʉ/T ï 0.2500 ʠ ʉ/ʉ ï 

0.6250. Consequently, T and C allelesô frequencies in unity fractions were 0.2500, 0.7500, 

respectively. In patients with cardiovascular diseases: ischemic heart disease, myocardial 

infarct and hypertension the phenotypic frequency of the said mutation was 26.4% higher 

than the same indication in control group. Mutation frequency is similar to those obtained in 

population researches for different countries throughout the world [5], [6]. 

As a result of sequencing of MTHFR gene fragment from 72 patients, in 27 cases 

(37.5%) we got heterozygous C677T mutation of MTHFR gene (Ala677Val). The frequency 

of C677T mutation of MTHFR gene (Ala677Val) in patientsô group was 15.3% statistically 

higher than the same indication in individuals in control group. 
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Table 3. Phenotypic, genotypic and alleles frequencies of ʉ174ʊ, ʉ235ʊ of AGT gene, and ʉ677ʊ of 

MTHFR among patients with cardiovascular diseases 
 

Phenotype frequency 

(ʚ %) 

Genotype frequency 

(in unity fractions)  

Alleles frequency 

(in unity fractions)  

ʉ174ʊ mutation of ɸGT (ʄʝt174ʊhr) 

T/T 4.17 T/T 0.0417 T0.1875 

C/T29.16 C/T 0.2916 ʉ 0.8125 

C/C 66.67 C/C  0.6667  

ʉ235ʊ mutation of ɸGT (ʄʝt235ʊhr) 

ʊ/T 12.5 T/T 0.1250 T 0.2500 

C/T 25.0 C/T 0.2500 C 0.7500 

C/C 62.5 C/C 0.6250  

ʉ677ʊ mutation of ʄʊHFR (ɸlʘ677Val) 

T/T - T/T - T 0.1875 

C/T37.5 C/T 0.3750 C 0.8125 

C/C  62.5 C/C 0.6250  

 

When looking on distribution of ʉ174ʊ, ʉ235T, ʉ677ʊ mutations between patients with 

different severity degrees of arterial hypertension we got the following picture: all 24 

patients with severe arterial hypertension form had those mutations. In 9 cases (12.5%) 

patients had homozygous ʉ235ʊ mutation, and in 3 cases ï homozygous C174T mutation 

(4.16%). In 12 cases compound mutations of ʉ174ʊ and ʉ677ʊ (16.7%) were observed. 

In the group of 30 patients with moderate arterial hypertension the following 

heterozygous mutations were identified: 3 cases with C235T, in 12 cases mutation C677T 

and in 6 cases C174T mutation.  

It should be mentioned, that in the group with mild form of arterial hypertension of 18 

patients 6 mutations were found: C174T and C235T in heterozygous state.  

As it is seen from our data, the difference in frequencies of mutations between groups of 

patients with cardiovascular diseases and relatively healthy individuals was 26.4% for 

C235T (Met235Thr) of AGT gene, 33.3% for C174T (Thr174Met) of AGT gene and 15.3% 

for C677T (Ala677Val) of MTHFR gene. Hence, statistically significant difference in 

frequencies was defined for all three mutations between experimental and control groups. 

Thus, we have studied polymorphism of two polymorphisms for C174T (Met174Thr) 

and C235T (Met235Thr) of AGT gene mutations and C677T (Ala677Val) mutation of 

MTHFR gene for individuals with ischemic heart disease, myocardial infarct and 

hypertension by complex of modern molecular-genetic diagnostics methods. Statistically 

significant those mutations frequencies difference was identified in the group of patients 

with severe forms of cardiovascular system lesions. Homozygous and compound state was 

observed in people with severe disease form. Namely, heterozygous state of mutation was 

found in individuals with moderate form of arterial hypertension. Consequently, the 

obtained results of molecular-genetic researches in patients with cardiovascular diseases are 

of great importance. On-time prophylaxis through finding ʉ174ʊ, ʉ235ʊ of AGT mutations 

and C677T mutation of MTHFR gene in patients will allow doctors to carry out qualified 

treatment of cardiovascular diseases.  

Conclusions: 

1. The following frequencies of the given mutations are observed in the control group: 

C235T (Met235Thr) AGT ï 11.11%, C174T (Thr174Met) AGT ï 16.7%, 

C677T(Ala677Val) MTHFR ï 22.2%. 

2. In patients with severe arterial hypertension, homozygous and compound mutations 

were found for all three mutations. 
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3. The presence of mutation in heterozygous state has been mainly found in patients with 

moderate arterial hypertension. 

4. The following frequencies of the given mutations were identified in patients with 

different degrees of severity of cardiovascular diseases: C235T(Met235Thr) AGT ï 37.5%, 

C174T(Thr174Met) AGT -33.3%, C677T(Ala677Val) MTHFR ï 37.5%. 

5. Statistically significant difference in frequencies was defined for all three mutations 

between experimental and control groups. 

6. On-time identification of mutations C174T, C235T of AGT gene and mutation C677T 

MTHFR gene in individuals will allow doctors to carry out prophylaxis with the following 

qualified treatment of cardiovascular diseases. 
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TECHNICAL  SCIENCES 

The etiology of internal information security threats 
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1ɻʫʩʥʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ / Gusnin Sergey ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʢʘʬʝʜʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ,  

ʠʥʩʪʠʪʫʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʄʦʩʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ); 
2ʇʝʪʫʭʦʚ ɸʥʜʨʝʡ ʅʠʢʦʣʘʝʚʠʯ / Petukhov Andrey ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

 ʢʘʬʝʜʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ,  

ʄʦʩʢʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ), 

ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʪʝʢʫʱʘʷ ʩʠʪʫʘʮʠʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʠʨʦʜʘ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʥʝʩʦʚʧʘʜʝʥʠʝ 

ʦʙʲʝʢʪʠʚʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʨʝʘʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʨʘʚ ʜʦʩʪʫʧʘ. ʆʮʝʥʠʚʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʜʝʥʠʷ ʩʫʙʲʝʢʪʘ ʜʦʩʪʫʧʘ, ʨʝʘʢʪʠʚʥʦʛʦ ʠ ʩʝʨʚʠʩʥʳʭ 

ʧʦʜʭʦʜʦʚ. ʋʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʷʜʨʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʩʦʚʨʝʤʝʥʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ, ʚʝʜʫʱʘʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʠ 

ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʳ ʝʸ ʚʥʝʜʨʝʥʠʷ. 

Abstract: The article analyzes the current conditions of information security as well as the 

nature of the factors causing the divergence between the fairly necessary and truly conceded 

access rights. The authors consider the monitoring efficiency of subject behavior, reaction 

and service approaches. It is also highlighted how limited the traditional ways of securing 

internal threats are. The core security concept is suggested as an alternative way of 

securing the technologies along with the possible issues of its introduction being outlined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʥʫʪʨʝʥʥʠʝ ʫʛʨʦʟʳ, ʧʦʣʠʪʠʢʘ, 

ʧʨʘʚʘ ʜʦʩʪʫʧʘ, ʩʝʨʚʠʩʥʳʡ ʧʦʜʭʦʜ, ʢʦʥʮʝʧʮʠʷ ʷʜʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

Keywords: information security, internal threats, the policy, access rights, service 

approach, the core security concept. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʦʦʙʱʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʙʫʨʥʦ ʟʘʛʦʚʦʨʠʣʦ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʦʚʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʱʠʪʦʡ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʨʫʰʠʪʝʣʷ. ɿʘʩʣʫʞʝʥʥʳʝ 

ʘʫʜʠʪʦʨʠʠ ʧʳʪʘʶʪʩʷ ʚʳʨʘʙʦʪʘʪʴ ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ, ʧʦʧʫʣʷʨʠʟʘʪʦʨʳ ʘʢʪʠʚʥʦ 

ʧʫʙʣʠʢʫʶʪʩʷ, ʘ IT-ʙʠʟʥʝʩ ʫʞʝ ʟʘʛʦʚʦʨʠʣ ʦ çʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭè ʧʨʦʜʫʢʪʘʭ ʠ 

ʨʝʰʝʥʠʷʭ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʫʤʝʩʪʥʳʤ ʚʳʩʢʘʟʘʪʴʩʷ ʦ ʩʘʤʦʤ ʧʦʜʭʦʜʝ ʢ 

ʧʨʦʙʣʝʤʝ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʙʳʪʠʷ ʩʘʤʦʛʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚʳʟʳʚʘʶʪ ʧʦʜʦʟʨʝʥʠʝ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʢʘʢʦʛʦ-ʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʜʝʬʝʢʪʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʢ ʚʥʫʪʨʝʥʥʠʤ ʫʛʨʦʟʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʦʨʧʦʨʘʮʠʠ, ʥʘʠʙʦʣʝʝ 

ʨʘʟʚʠʪʳʝ ʚ ʯʘʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʟʘʱʠʪʳ ʩʚʦʠʭ ʜʘʥʥʳʭ, ʩʪʘʥʦʚʷʪʩʷ 

ʩʫʙʲʝʢʪʘʤʠ ʩʢʘʥʜʘʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʪʝʯʢʦʡ ʠ ʧʫʙʣʠʢʘʮʠʝʡ ʩʚʝʜʝʥʠʡ, ʚʦʚʩʝ ʜʣʷ ʵʪʦʛʦ 

ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ. ɼʘʞʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʟʛʣʷʜʘ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ 

ʚʥʫʪʨʝʥʥʠʡ ʭʘʨʘʢʪʝʨ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʫʛʨʦʟ.  

ʋʞʝ ʜʦʙʨʳʡ ʜʝʩʷʪʦʢ ʣʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʬʦʣʴʢʣʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʟʠʩ ʦ ʪʦʤ, 

ʯʪʦ ʥʝ ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ ʠʥʮʠʜʝʥʪʦʚ ʩʦʚʝʨʰʘʝʪʩʷ ʩ ʫʯʘʩʪʠʝʤ ʩʘʤʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʠʤʠʜʞʝʚʳʭ ʤʦʪʠʚʦʚ ï ʥʝʞʝʣʘʥʠʷ çʚʳʥʦʩʠʪʴ ʩʦʨ ʠʟ ʠʟʙʳè ï ʤʦʞʥʦ 
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ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʩʪʠ ʵʪʘ ʮʠʬʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ. ʆʙʠʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ 

ʠʟ ʧʝʨʚʳʭ ʨʫʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʠʥʮʠʜʝʥʪʦʚ ʚ 87% ʩʣʫʯʘʝʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʙʩʦʣʶʪʥʦ ʣʝʛʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ 

ʚ 78% ʦʙʨʘʱʝʥʠʡ ʜʘʞʝ ʚʳʧʦʣʥʷʣʘʩʴ ʘʚʪʦʨʠʟʘʮʠʷ. ʇʨʠ ʵʪʦʤ 43% ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ 

ʥʝ ʧʦʙʦʷʣʠʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʠʤʷ ʠ ʧʘʨʦʣʴ, ʯʪʦ ʥʝʤʫʜʨʝʥʦ, ʪʘʢ ʢʘʢ 39% 

ʫʯʘʩʪʥʠʢʦʚ ʩʦʙʳʪʠʡ ʚʦʦʙʱʝ ʥʠʯʝʛʦ ʥʝ ʟʥʘʣʠ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ 

ʟʘʱʠʪʳ [1].  

ɺʩʝ ʵʪʦ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʙʘʟʦʚʦʡ ʭʘʨʘʢʪʝʨʥʦʩʪʴʶ ʠʩʪʦʯʥʠʢʘ 

ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʜʝʡʩʪʚʫʝʪ ʩʪʨʦʛʦ 

ʚ ʨʘʤʢʘʭ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʧʦʣʥʦʤʦʯʠʡ. ɿʜʝʩʴ ʩʦʟʥʘʪʝʣʴʥʦ ʥʝ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʪʝʨʤʠʥ 

çʚʥʫʪʨʝʥʥʠʡ ʥʘʨʫʰʠʪʝʣʴè, ʧʦʩʢʦʣʴʢʫ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʩʫʙʲʝʢʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʥʘʥʦʩʷʱʠʡ ʫʱʝʨʙ, ʥʠʯʝʛʦ ʥʝ ʥʘʨʫʰʘʝʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʥʮʠʜʝʥʪʳ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ 

ʥʘʨʫʰʝʥʠʝʤ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʜʣʷ ʩʣʫʯʘʝʚ ʚʥʫʪʨʝʥʥʝʛʦ ʠ 

ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ, ʠ ʵʪʦʪ ʬʘʢʪʦʨ ʥʝ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʥʳʤ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʟʘʱʠʪʳ. 

ʇʨʠʥʷʚ ʪʘʢʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʥʘʯʠʥʘʝʰʴ ʧʦʥʠʤʘʪʴ ʧʨʠʯʠʥʳ ʙʝʩʧʦʣʝʟʥʦʩʪʠ ʜʣʷ 

ʟʘʱʠʪʳ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ ʩʢʦʣʴ ʫʛʦʜʥʦ ʤʦʱʥʳʭ ʠ ʜʦʨʦʛʠʭ, ʥʦ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʨʝʜʩʪʚ. ʄʦʞʥʦ ʙʝʩʢʦʥʝʯʥʦ ʫʢʨʝʧʣʷʪʴ ʦʢʥʘ ʠ ʜʚʝʨʠ ʜʦʤʘ, ʥʦ ʝʩʣʠ ʢʣʝʧʪʦʤʘʥʠʝʡ 

ʦʜʝʨʞʠʤ ʢʪʦ-ʪʦ ʠʟ ʯʣʝʥʦʚ ʩʝʤʴʠ, ʧʨʦʧʘʞʠ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴʩʷ, ʧʦʪʦʤʫ ʯʪʦ 

ʧʦʭʠʪʠʪʝʣʶ ʨʘʟʨʝʰʝʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʦʤʝ. 

ʆʪʯʝʛʦ ʞʝ ʦʩʤʳʩʣʝʥʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʧʦʣʥʦʤʦʯʠʷ, ʩʪʨʝʤʣʝʥʠʝ ʩʦʙʣʶʜʘʪʴ 

ʧʨʠʥʮʠʧ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʨʘʚ, ʠʩʧʨʘʚʥʦ ʨʘʙʦʪʘʶʱʠʝ ʤʝʭʘʥʠʟʤʳ 

ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʥʝ ʜʦʩʪʘʚʣʷʶʪ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʟʘʱʠʪʝ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ, ʠ 

ʦʩʪʘʚʣʷʶʪ ʤʝʩʪʦ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ? ɺʩʝ ʜʝʣʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ 

ʨʝʰʝʥʠʡ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʵʪʠʭ ʩʘʤʳʭ ʧʦʣʥʦʤʦʯʠʡ. ʂʦʛʜʘ ʥʘ ʤʝʞʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʯʝʨʪʝ (ʥʝ ʚʘʞʥʦ, ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʠʣʠ ʜʘʯʥʳʤʠ ʫʯʘʩʪʢʘʤʠ) ʦʜʥʘ ʠʟ ʩʪʦʨʦʥ 

ʫʩʪʨʘʠʚʘʝʪ ʥʝʢʦʪʦʨʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ï ʩʠʩʪʝʤʫ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠʣʠ ʟʘʙʦʨ ï ʠ 

ʚʦʟʥʠʢʘʝʪ ʟʘʪʨʫʜʥʝʥʠʝ ʫʩʪʘʥʦʚʠʪʴ ʵʪʦ ʧʨʝʧʷʪʩʪʚʠʝ ʪʦʯʥʦ ʥʘ ʯʝʨʪʝ (ʥʘʧʨʠʤʝʨ, ʨʝʣʴʝʬ 

ʤʝʩʪʥʦʩʪʠ ʥʝ ʧʦʟʚʦʣʷʝʪ), ʪʦ ʩʤʝʩʪʠʪʴ ʝʛʦ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ï ʥʘ ʩʚʦʶ 

ʪʝʨʨʠʪʦʨʠʶ, ʠʙʦ ʫʱʝʤʣʝʥʠʝ ʯʫʞʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝʜʦʧʫʩʪʠʤʦ. ʇʦʵʪʦʤʫ çʚ ʩʨʝʜʥʝʤè 

ʩʦʧʨʝʜʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʦʪʜʝʣʝʥʥʘʷ ʧʨʝʧʷʪʩʪʚʠʝʤ, ʚʩʝʛʜʘ ʙʫʜʝʪ ʠʟʙʳʪʦʯʥʘ 

ʙʣʘʛʦʜʘʨʷ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʨʝʰʝʥʠʡ ï ʥʘ ʩʚʦʶ ʩʪʦʨʦʥʫ ʤʦʞʥʦ ʩʜʚʠʛʘʪʴ, ʘ ʥʘ 

ʩʦʩʝʜʩʢʫʶ ʥʝʣʴʟʷ. 

ʊʦʯʥʦ ʪʘʢʘʷ ʞʝ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʧʦʣʥʦʤʦʯʠʡ. 

ɽʩʣʠ ʤʳ ʥʝ ʤʦʞʝʤ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʪʦʯʥʦ çʦʢʦʥʪʫʨʠʪʴè ʥʝʦʙʭʦʜʠʤʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʪʦ ʨʝʰʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʧʦʣʴʟʫ ʥʝʢʦʪʦʨʦʛʦ, ʧʫʩʪʴ 

ʤʠʥʠʤʘʣʴʥʦʛʦ, ʥʦ ʜʦʙʘʚʣʝʥʠʷ ʧʨʘʚ, ʧʦʩʢʦʣʴʢʫ ʩʦʢʨʘʱʝʥʠʝ ʧʨʘʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠ ʪʦʯʥʦʤʫ çʢʦʥʪʫʨʫè ʙʫʜʝʪ ʫʱʝʤʣʷʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʘ ʵʪʦ 

ʥʝʜʦʧʫʩʪʠʤʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʪʝʨʨʠʪʦʨʠʷʤʠ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʨʝʘʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʧʦʣʥʦʤʦʯʠʷ ʚʩʝʛʜʘ ʠʟʙʳʪʦʯʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʲʝʢʪʠʚʥʦ 

ʥʝʦʙʭʦʜʠʤʳʤ.  

ɺʦʪ ʵʪʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʜʦʩʪʫʧʘ ʠ ʷʚʣʷʝʪʩʷ ʧʠʪʘʪʝʣʴʥʳʤ ʙʫʣʴʦʥʦʤ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ. ʆʪ ʜʝʡʩʪʚʠʡ ʚ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʟʘʱʠʪʥʘ ʠ, ʢʨʦʤʝ ʧʘʨʘʜʦʢʩʘʣʴʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚʦʟʟʚʘʥʠʡ ʢ ʣʦʷʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ, ʩʜʝʣʘʪʴ ʤʦʞʥʦ 

ʦʯʝʥʴ ʥʝʤʥʦʛʦʝ. ʅʦ ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤ ʥʝʤʥʦʛʠʤ, ʥʘʜʦ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʝ ʧʨʠʨʦʜʫ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʥʝʩʦʚʧʘʜʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʨʝʘʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʨʘʚ ʜʦʩʪʫʧʘ. 

ʅʘʯʘʪʴ ʩʣʝʜʫʝʪ ʩ ʧʨʠʯʠʥ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʝʪʘʣʠʟʘʮʠʠ, ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʠ ʥʝʧʦʣʥʦʪʳ 

ʧʦʣʠʪʠʢʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʘʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʟʥʘʥʠʝʤ ʥʶʘʥʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. ɽʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ 

ʷʚʣʷʝʪʩʷ ʛʣʫʙʦʢʘʷ ʠ ʪʱʘʪʝʣʴʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʧʦʣʠʪʠʢʠ, ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʪʘʚʘ ʘʩʧʝʢʪʦʚ, 

ʫʯʠʪʳʚʘʝʤʳʭ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʧʨʘʚ. ɻʨʫʙʦʝ, ʥʦ ʜʝʡʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʩʦʢʨʘʱʝʥʠʷ 
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çʟʘʟʦʨʘè ʤʝʞʜʫ ʥʝʦʙʭʦʜʠʤʳʤʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ï ʨʝʚʠʟʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʚ: ʚʩʝ, ʯʪʦ ʥʝ ʙʳʣʦ ʚʦʩʪʨʝʙʦʚʘʥʦ ʚ ʪʝʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʨʘʟʨʝʰʝʥʥʳʤ [2].  

ʌʘʢʪʦʨʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʢʨʫʧʫʣʝʟʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʧʦʣʠʪʠʢʘ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʪʚʦʨʝʥʘ ʚ ʞʠʟʥʴ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ 

çʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡè ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʘ ʩʠʪʫʘʮʠʷ 

ʚʳʟʚʘʥʥʘʷ ʜʝʬʠʮʠʪʦʤ ʘʩʧʝʢʪʦʚ (ʠʣʠ ʛʨʫʙʦʩʪʴʶ ʠʭ ʰʢʘʣ), ʢʦʪʦʨʳʝ ʥʘʜʦ ʫʯʝʩʪʴ ʧʨʠ 

ʥʘʟʥʘʯʝʥʠʠ ʧʦʣʥʦʤʦʯʠʡ, ʥʘʧʨʠʤʝʨ, ʧʦʣʠʪʠʢʦʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʜʦʩʪʫʧʘ ʪʦʣʴʢʦ ʚ ʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʘ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʥʝ ʦʧʝʨʠʨʫʶʪ ʩ 

ʢʘʪʝʛʦʨʠʝʡ çʚʨʝʤʷ ʩʫʪʦʢè. 

ɿʜʝʩʴ ʫʤʝʩʪʥʦ ʫʧʦʤʷʥʫʪʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʜʝʥʠʷ ʩʫʙʲʝʢʪʘ 

ʜʦʩʪʫʧʘ. ʄʥʦʛʠʝ ʘʚʪʦʨʳ, ʥʘʧʨʠʤʝʨ [3], ʫʩʤʘʪʨʠʚʘʶʪ ʚ ʵʪʦʤ ʠʥʩʪʨʫʤʝʥʪʝ ʝʜʠʥʩʪʚʝʥʥʦ 

ʜʝʡʩʪʚʝʥʥʦʝ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʰʘʶʱʝʝ ʚʩʝ ʧʨʦʙʣʝʤʳ ʩʨʝʜʩʪʚʦ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ, ʘ ʚ ʪʘʣʘʥʪʣʠʚʳʭ ʨʫʢʘʭ ʝʱʝ ʠ ʧʠʱʫ ʜʣʷ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʅʦ ʝʩʣʠ ʩʠʪʫʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʪʝʤʠ ʞʝ ʘʩʧʝʢʪʘʤʠ, ʢʦʪʦʨʳʤʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʘʚʘ ʜʦʩʪʫʧʘ, ï ʘ ʯʘʱʝ ʚʩʝʛʦ ʠʤʝʥʥʦ ʪʘʢ ʠ ʙʳʚʘʝʪ ï ʤʦʥʠʪʦʨʠʥʛ 

ʘʙʩʦʣʶʪʥʦ ʙʝʩʩʤʳʩʣʝʥʝʥ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ. ɺʝʜʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʬʠʢʩʠʨʫʶʪʩʷ ʪʝ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʨʘʟʨʝʰʝʥʥʳʝ, ʠ ʤʳ ʩ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʥʘʙʣʶʜʘʝʤ, ʢʘʢ ʩʫʙʲʝʢʪ ʜʝʡʩʪʚʫʝʪ ʩʪʨʦʛʦ ʚ ʧʨʝʜʝʣʘʭ ʜʦʟʚʦʣʝʥʥʦʛʦ. 

ɸ ʝʩʣʠ ʚʜʨʫʛ ʢʘʢʘʷ-ʪʦ ʩʠʪʫʘʮʠʷ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʥʘʨʫʰʝʥʠʝ, ʝʩʪʝʩʪʚʝʥʥʦ 

ʚʦʟʥʠʢʥʝʪ ʚʦʧʨʦʩ ï ʧʦʯʝʤʫ ʥʝ ʙʳʣ ʟʘʧʨʝʱʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʦʩʪʫʧ. ɽʜʠʥʩʪʚʝʥʥʦʡ 

ʧʦʣʴʟʦʡ ʦʪ ʪʘʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʞʝʪ ʙʳʪʴ ʬʠʢʩʘʮʠʷ ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʦʢ ï 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʲʷʩʥʝʥʥʳʭ ʢʘʢ ʩʣʫʯʘʡʥʳʝ ï ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʝʚʳʰʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ. 

ɼʨʫʛʦʝ ʜʝʣʦ, ʢʦʛʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʬʠʮʠʪʘ ʘʩʧʝʢʪʦʚ ʧʦʣʠʪʠʢʘ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʚ 

ʦʙʝʜʥʝʥʥʦʤ ʚʠʜʝ, ʘ ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʚʨʘʱʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʠ ʧʦ ʥʝʜʦʩʪʘʶʱʠʤ ʘʩʧʝʢʪʘʤ, ʪ.ʝ. ʢʦʛʜʘ ʩʦʩʪʘʚ ʘʩʧʝʢʪʦʚ 

ʤʦʥʠʪʦʨʠʥʛʘ ʰʠʨʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʥʠʪʦʨʠʥʛ ʢʘʢ ʙʳ ʜʦʙʘʚʣʷʝʪ ʥʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʦ çʦʛʨʘʥʠʯʝʥʠʡ-ʨʘʟʨʝʰʝʥʠʡè, ʠ ʩʠʪʫʘʮʠʠ, ʨʘʥʴʰʝ ʥʝʨʘʟʣʠʯʠʤʳʝ ʚ ʩʚʦʠʭ 

çʧʣʦʩʢʠʭè ʧʨʦʝʢʮʠʷʭ ʠ, ʧʦʵʪʦʤʫ ʦʜʠʥʘʢʦʚʦ ʢʚʘʣʠʬʠʮʠʨʫʝʤʳʝ, ʪʝʧʝʨʴ ʨʝʣʴʝʬʥʦ 

ʨʘʟʥʷʪʩʷ çʚ ʦʙʲʝʤʝè ʠ ʧʦʟʚʦʣʷʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʠʭ. ʊʘʢʦʡ ʤʦʥʠʪʦʨʠʥʛ ʷʚʣʷʝʪʩʷ 

ʤʦʛʫʯʠʤ ʩʨʝʜʩʪʚʦʤ ʟʘʱʠʪʳ ʧʦʪʦʤʫ, ʯʪʦ ʦʥ ʭʦʪʴ ʠ ʘʧʦʩʪʝʨʠʦʨʥʦ, ʥʦ ʢʦʤʧʝʥʩʠʨʫʝʪ 

ʬʘʢʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ. ʆʜʥʘʢʦ ʞʝ ʥʝ ʩʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩ ï ʘ ʥʝ ʙʫʜʝʪ ʣʠ 

ʧʨʘʚʠʣʴʥʝʝ ʥʝ ʪʦʣʴʢʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʪʨʘʚʤʫ, ʥʦ ʠ ʧʨʝʜʦʭʨʘʥʷʪʴʩʷ ʦʪ 

ʥʝʝ, ʥʝʫʩʪʘʥʥʦ ʦʙʦʛʘʱʘʷ ʩʦʩʪʘʚ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʧʦʣʥʦʤʦʯʠʡ? 

ʅʘʢʦʥʝʮ, ʝʩʪʴ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʚʠʩʷʪ ʥʠ ʦʪ ʢʘʯʝʩʪʚʘ ʧʦʣʠʪʠʢʠ, ʥʠ ʦʪ ʝʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʦʩʥʦʚʫ ʠʭ ʩʦʩʪʘʚʣʷʝʪ ʩʦʟʥʘʪʝʣʴʥʦʝ ʥʝʞʝʣʘʥʠʝ ʦʛʨʘʥʠʯʠʚʘʪʴ ʧʨʘʚʘ. 

ʈʝʯʴ ʠʜʝʪ ʦ ʜʝʷʪʝʣʴʥʦʩʪʷʭ ʩ ʚʳʩʦʢʦʡ ʠ ʪʨʫʜʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʜʠʥʘʤʠʢʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʦʣʥʦʤʦʯʠʷ ʩʦʟʥʘʪʝʣʴʥʦ ʜʘʶʪʩʷ çʩ 

ʟʘʧʘʩʦʤè ʠ ʧʨʘʚʠʣʦʤ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʝʰʝʥʠʝ çʧʦ ʫʤʦʣʯʘʥʠʶè. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʚʥʦʩʷʪ ʩʚʦʶ ʥʝʛʘʪʠʚʥʫʶ ʣʝʧʪʫ, ʥʘʧʨʠʤʝʨ, ʪʨʝʙʫʷ 

ʨʘʩʰʠʨʝʥʠʷ ʧʨʘʚ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ 

ʩʦʪʨʫʜʥʠʢʦʚ. ʄʦʥʠʪʦʨʠʥʛ ʪʘʢʠʭ ʧʦʣʥʦʤʦʯʠʡ ʤʘʣʦʵʬʬʝʢʪʠʚʝʥ, ʦʥ ʟʘʪʨʫʜʥʝʥ ʪʝʤ, ʯʪʦ 

çʪʚʦʨʯʝʩʢʠʡè ʭʘʨʘʢʪʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʤʠʥʠʨʫʝʪ ʫʞʝ ʚ ʩʘʤʦʡ ʧʦʣʠʪʠʢʝ. ɽʜʠʥʩʪʚʝʥʥʦ 

ʠʟʚʝʩʪʥʳʡ ʨʝʮʝʧʪ ï ʠʩʧʦʚʝʜʦʚʘʪʴ ʜʦʢʪʨʠʥʫ ʨʝʞʠʤʱʠʢʦʚ: ʯʝʤ ʚʳʰʝ ʫʱʝʨʙ ʦʪ 

ʥʘʨʫʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʩʫʨʩʘ, ʪʝʤ ʜʝʪʘʣʴʥʝʝ ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ 

ʨʘʙʦʪʘ ʩ ʥʠʤ. ɸ ʩʘʤʳʝ ʢʨʠʪʠʯʥʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʩʫʙʲʝʢʪʘʤ 

çʦʧʝʨʘʪʦʨʩʢʦʛʦè ʪʠʧʘ ï ʧʨʝʜʝʣʴʥʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤ ʠ ʩ ʥʦʨʤʘʪʠʚʦʤ ʟʘʧʨʝʱʝʥʠʷ 

çʧʦ ʫʤʦʣʯʘʥʠʶè. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʥʠʞʝʥʠʶ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ ʫʥʠʢʘʣʴʥʘ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʚ ʵʪʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʥʠʛʜʝ ʙʦʣʴʰʝ, ʧʝʨʝʧʣʝʪʘʶʪʩʷ ʠʥʪʝʨʝʩʳ ʚʣʘʜʝʣʴʮʝʚ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʜʝʣʘʝʪ ʚʥʫʪʨʝʥʥʠʝ 
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ʫʛʨʦʟʳ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦ ʤʥʦʛʦʘʩʧʝʢʪʥʳʤʠ ʠ ʬʘʢʪʦʨʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ 

çʨʘʟʤʘʟʘʥʥʳʤʠè ʘʙʩʦʣʶʪʥʦ ʧʦ ʚʩʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʣʶ. ɺ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʩʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʦʤ 

ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʢʘʢ ʩ ʜʝʥʴʛʘʤʠ: ʥʝʪ ʮʝʥʥʦʩʪʝʡ ï ʥʝʪ ʫʛʨʦʟʳ 

ʭʠʱʝʥʠʷ, ʧʦʷʚʣʷʶʪʩʷ ʜʝʥʴʛʠ ï ʧʦʷʚʣʷʝʪʩʷ ʩʪʨʘʭ. ʇʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʷʟʘʪʝʣʴʥʦ ʚʝʜʝʪ ʢ ʨʦʩʪʫ ʧʦʪʝʥʮʠʘʣʘ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ. ʕʪʦ ʥʝʭʠʪʨʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʚ ʚʠʜʫ ʥʝ ʩʪʦʣʴʢʦ ʜʠʥʘʤʠʢʫ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʩʨʝʜʳ, 

ʩʢʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʝ ʧʘʨʢʘ ʫʷʟʚʠʤʦʩʪʝʡ, ʣʠʙʦ ʚʦʦʙʱʝ ʥʝ ʧʨʠʥʠʤʘʣʘʩʴ ʨʘʥʴʰʝ ʚʦ 

ʚʥʠʤʘʥʠʝ (ʨʝʘʢʪʠʚʥʳʡ ʧʦʜʭʦʜ), ʣʠʙʦ ʚʦʩʧʨʠʥʠʤʘʣʘʩʴ ʢʘʢ ʬʘʪʘʣʴʥʘʷ ʜʘʥʥʦʩʪʴ 

(ʩʝʨʚʠʩʥʳʡ ʧʦʜʭʦʜ, ʢʦʛʜʘ ʥʝʠʟʙʝʞʥʦʝ ʫʜʚʦʝʥʠʝ ʫʛʨʦʟ ʩʪʨʝʤʷʪʩʷ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ 

ʫʪʨʦʝʥʠʝʤ ʙʶʜʞʝʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ).  

ʈʝʘʢʪʠʚʥʳʡ ʧʦʜʭʦʜ (ʨʝʘʢʮʠʷ ʥʘ ʩʚʝʨʰʠʚʰʠʡʩʷ ʠʥʮʠʜʝʥʪ) ʙʳʣ ʟʘʢʦʥʦʤʝʨʥʳʤ 

ʥʘʯʘʣʦʤ ʚ ʜʝʣʝ ʟʘʱʠʪʳ ʜʘʥʥʳʭ. ʀ ʩʝʛʦʜʥʷ ʮʝʣʳʝ ʨʘʟʜʝʣʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʩʠʛʥʘʪʫʨʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʢʦʥʪʝʥʪʘ, ʘʥʪʠʚʠʨʫʩʥʳʝ ʨʝʰʝʥʠʷ, 

IDS/IPS, ʩʢʘʥʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪ.ʧ.) ʧʦʣʥʦʩʪʴʶ ʞʠʚʫʪ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʟʘ ʩʯʝʪ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʧʘʨʠʨʦʚʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʫʞʝ ʧʨʦʠʟʦʰʣʦ. ʅʦ ʮʝʥʦʡ ʪʘʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʷʚʣʷʝʪʩʷ ʥʝʠʟʙʝʞʥʳʡ ʫʱʝʨʙ ʦʪ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʫʛʨʦʟʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʣʥʦʩʪʴʶ 

ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʤʝʪʦʜʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʥʝʨʘʟʫʤʥʦ, ʠ ʩʦʚʨʝʤʝʥʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ, ʨʝʘʣʠʟʫʶʱʠʤ ʨʘʮʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʵʪʦʛʦ ʧʦʜʭʦʜʘ, ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʘʷ 

ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʮʠʜʝʥʪʘʤʠ, ʟʘʤʳʢʘʶʱʘʷ ʩʦʙʦʡ ʚʝʩʴ ʘʨʩʝʥʘʣ ʨʝʰʝʥʠʡ ʠ 

ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ, ʩʢʦʣʴ ʵʪʦʪ 

ʘʨʩʝʥʘʣ ʜʝʡʩʪʚʝʥʝʥ ʠ ʯʝʛʦ ʚ ʥʝʤ ʥʝ ʭʚʘʪʘʝʪ. 

ʅʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʘʧʦʩʪʝʨʠʦʨʥʦʩʪʴʶ ʨʝʘʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʠ 

ʞʝʣʘʥʠʝ ʫʧʨʝʜʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʥʮʠʜʝʥʪʘ ʚʳʟʚʘʣʦ ʠʥʪʝʨʝʩ ʢ ʪʦʤʫ, ʘ ʯʪʦ ʞʝ ʪʘʢʦʝ 

çʦʧʘʩʥʦʩʪʴè. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʫʛʨʦʟ (ʧʦʢʘ ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʚʥʝʰʥʠʭ) ʧʦʨʦʜʠʣʘ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʠʟʦʤʦʨʬʠʟʤ ʩʝʨʚʠʩʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʥʝʦʙʲʷʪʥʳʝ ʤʥʦʞʝʩʪʚʘ 

ʨʝʰʝʥʠʡ, ʧʨʦʜʫʢʪʦʚ ʠ ʵʢʩʧʝʨʪʦʚ. ʊʘʢ ʨʦʜʠʣʩʷ ʩʝʨʚʠʩʥʳʡ ʧʦʜʭʦʜ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʣʠʷʥʠʷ ʥʘ 

ʠʩʪʦʯʥʠʢʠ ʫʛʨʦʟ (ʵʪʠ ʠʩʪʦʯʥʠʢʠ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʪʦʣʴʢʦ ʤʦʜʝʣʠʨʫʶʪʩʷ) ʧʦʩʪʨʦʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʚʪʦʥʦʤʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʧʘʨʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʛʨʦʟ. ɺ ʩʚʦʝ ʚʨʝʤʷ ʵʪʦ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ 

ʠ ʨʝʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʥʘʷ ʩʪʨʘʪʝʛʠʷ. ʆʜʥʘʢʦ ʫʞʝ ʪʦʛʜʘ ʙʳʣʦ 

ʷʩʥʦ, ʯʪʦ, ʦʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʨʷʜʦʤ ʩ ʜʦʤʦʤ ʧʘʮʠʝʥʪʘ ʩʪʨʦʠʪʩʷ ʬʣʠʛʝʣʴ ʜʣʷ ʚʨʘʯʝʡ ʠ 

ʭʨʘʥʝʥʠʷ ʰʧʨʠʮʦʚ ʠ ʪʘʙʣʝʪʦʢ, ʘ ʧʘʮʠʝʥʪ ʪʦʣʴʢʦ ʦʪ ʵʪʦʛʦ ʥʝ ʩʪʘʥʦʚʠʪʩʷ ʟʜʦʨʦʚʝʝ. 

ʉʝʨʚʠʩʥʳʡ ʧʦʜʭʦʜ ʛʨʝʰʝʥ ʪʝʤ, ʯʪʦ ʚʦʟʥʠʢʘʶʱʠʝ ʚʥʫʪʨʝʥʥʠʝ ʫʛʨʦʟʳ, ʙʫʜʫʯʠ 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʪʝʤʠ 

ʪʨʘʥʩʣʠʨʫʶʪʩʷ (ʧʘʮʠʝʥʪ ʥʝ ʠʤʝʝʪ ʠʤʤʫʥʠʪʝʪʘ), ʯʪʦʙʳ ʙʳʪʴ ʧʘʨʠʨʦʚʘʥʥʳʤʠ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ 

ʢʘʢʠʭ-ʣʠʙʦ ʦʩʥʦʚʘʥʠʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʫʛʨʦʟ 

(ʢʘʢ ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ), ʧʨʠʚʦʜʠʪ ʢ ʤʳʩʣʠ ʦ ʧʦʜʦʟʨʠʪʝʣʴʥʦʡ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʦʙʲʝʤʦʚ ʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʩʝʨʚʠʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠ ʚ ʨʘʤʢʘʭ 

ʢʘʥʦʥʠʯʝʩʢʦʡ ʜʠʘʣʝʢʪʠʢʠ ʥʘʧʘʜʝʥʠʷ ʠ ʟʘʱʠʪʳ ʵʪʦ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʚʝʯʥʦ. 

ɽʜʠʥʩʪʚʝʥʥʳʤ (ʚ ʨʘʤʢʘʭ ʧʦʜʭʦʜʘ) ʨʘʟʫʤʥʳʤ ʚʳʭʦʜʦʤ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʨʘʟʚʠʪʳʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʠʩʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʠ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ, ʝʩʣʠ 

ʥʝ ʩʜʝʨʞʠʚʘʪʴ ʨʦʩʪ ʩʣʦʞʥʦʩʪʠ ʭʦʟʷʡʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʦ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʵʬʬʝʢʪʠʚʥʦ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʩ ʥʠʤ ʫʧʨʘʚʣʷʪʴʩʷ, ʘ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ 

ʵʪʠ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʘʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ 

ʩʠʪʫʘʮʠʶ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʥʠʤʘʝʤʳʝ ʠ ʢʨʠʪʠʢʫʝʤʳʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ, ʩʝʨʚʠʩʥʳʡ 

ʧʦʜʭʦʜ ʩʝʛʦʜʥʷ ʦʩʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʘʢʪʠʢʘ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʚʝʣʘ ʢ ʧʦʷʚʣʝʥʠʶ çʤʝʪʘʩʝʨʚʠʩʦʚè (ʢʦʨʨʝʣʷʮʠʷ ʠ ʘʥʘʣʠʪʠʢʘ ʩʦʙʳʪʠʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʠʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʨ.). ʕʪʠʤ 

çʤʝʪʘʩʝʨʚʠʩʘʤè ʪʨʫʜʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʢʘʢʠʝ-ʪʦ ʢʦʥʢʨʝʪʥʳʝ ʫʛʨʦʟʳ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʦʥʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ. ʇʦʵʪʦʤʫ ʩʝʨʚʠʩʥʳʡ ʧʦʜʭʦʜ, 
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ʥʝʩʤʦʪʨʷ ʥʘ ʫʞʝ ʦʯʝʚʠʜʥʫʶ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʢʦʡ-ʪʦ ʯʘʩʪʠ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʩʨʝʜʩʪʚʘʤ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʘʢʩʠʦʤʦʡ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʘʤʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʪ.ʝ. çʪʝʭʥʦʣʦʛʠʷ ʩʥʘʯʘʣʘ ʩʪʨʦʠʪʩʷ, ʘ ʪʦʣʴʢʦ ʧʦʪʦʤ ʟʘʱʠʱʘʝʪʩʷè. 

ʈʘʟʫʤʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʩʪʘʣʘ ʘʧʨʦʙʠʨʦʚʘʥʥʘʷ ʚ ʤʠʨʝ ʢʦʥʮʝʧʮʠʷ 

ʷʜʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʘʚʠʣ, ʩʦʛʣʘʰʝʥʠʡ, ʨʝʰʝʥʠʡ (ʚ.ʪ.ʯ. 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ), ʠʥʪʝʨʬʝʡʩʦʚ, ʧʨʦʮʝʜʫʨ, ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ 

ʨʝʘʣʠʟʫʶʪʩʷ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʩʦʩʪʘʚʝ ʩʘʤʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʦʡ ʢʦʥʮʝʧʮʠʠ ʜʝʣʘʝʪ ʪʝʭʥʦʣʦʛʠʠ ʤʝʥʝʝ ʫʷʟʚʠʤʳʤʠ ʠ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʬʘʢʪʦʨʘʤ ʫʛʨʦʟ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʥʫʪʨʝʥʥʠʭ (ʫ ʧʘʮʠʝʥʪʘ 

ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʠʤʤʫʥʠʪʝʪ). ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʘʥʘʣʦʛʠʠ ʩ 

ʜʝʥʴʛʘʤʠ, ʩʦʟʜʘʥʠʝʤ ʷʜʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʣ ʧʝʨʝʭʦʜ ʦʪ ʙʫʤʘʞʥʦʡ ʥʘʣʠʯʥʦʩʪʠ ʢ 

ʯʝʢʦʚʦʡ ʢʥʠʞʢʝ ʩ ʣʠʯʥʦʡ ʧʦʜʧʠʩʴʶ, ʘ ʟʘʪʝʤ ʢ ʧʣʘʩʪʠʢʦʚʦʡ ʢʘʨʪʝ ʩ PIN-ʢʦʜʦʤ, ʪ.ʝ. 

ʩʘʤʘ ʪʝʭʥʦʣʦʛʠʷ ʧʣʘʪʝʞʝʡ ʩʪʘʥʦʚʠʣʘʩʴ ʚʩʝ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʢ ʬʘʢʪʦʨʫ ʭʠʱʝʥʠʷ. 

ʂʦʥʮʝʧʮʠʷ ʷʜʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʣʝʜʫʶʱʝʛʦ (ʧʦʩʣʝ 

ʨʝʘʢʪʠʚʥʦʛʦ ʠ ʩʝʨʚʠʩʥʦʛʦ) ʵʪʘʧʘ ʠʜʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʚʦʟʤʦʞʥʦ ʧʨʘʚʠʣʴʥʝʝ ʙʳʣʦ ʙʳ ʪʝʧʝʨʴ ʥʘʟʳʚʘʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʡ. 

 ʅʝ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ çʟʘʱʠʪʥʦʛʦè ʧʦʪʝʥʮʠʘʣʘ ʠʟ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʛʣʦʤʝʨʘʪʘ ʚ ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩʨʘʟʫ ʧʦʢʘʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ (ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʨʝʩʫʨʩʥʦʡ) ʥʘʛʨʫʟʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ. ɺʦ-ʧʝʨʚʳʭ, ʝʩʪʴ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʜʦʣʷ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ, ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʭ ʥʝ ʩʪʦʣʴʢʦ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ 

ʜʘʥʥʳʤʠ (ʪʝʭʥʦʣʦʛʠʷʤʠ), ʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʫʙʝʞʠ ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ ʚ ʩʦʩʪʘʚʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ. ɺʦ-ʚʪʦʨʳʭ, 

ʩʫʱʝʩʪʚʫʶʪ ʫʞʝ ʫʧʦʤʷʥʫʪʳʝ çʤʝʪʘʩʝʨʚʠʩʳè, ʢʦʪʦʨʳʝ ʪʦʞʝ ʥʘʜʦ ʛʜʝ-ʪʦ ʨʘʟʤʝʱʘʪʴ. ʀ, 

ʥʘʢʦʥʝʮ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʩʦʦʙʨʘʞʝʥʠʝ: ʧʝʨʝʭʦʜ ʢ ʷʜʨʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʵʪʦ ʧʨʦʮʝʩʩ, 

ʧʨʦʪʷʞʝʥʥʳʡ ʚʦ ʚʨʝʤʝʥʠ, ʠ ʚʩʝ ʵʪʦ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ 

ʙʝʟʟʘʱʠʪʥʳʤʠ. ʅʦ ʜʘʞʝ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʪʘʢʦʛʦ ʧʝʨʝʭʦʜʘ, ʫʪʨʘʪʠʚ ʥʝʢʦʪʦʨʳʝ 

ʩʦʙʩʪʚʝʥʥʦ ʩʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʜʦʣʞʥʘ ʧʨʠʦʙʨʝʩʪʠ 

ʨʘʟʚʠʪʳʝ ʬʫʥʢʮʠʠ ʠʥʪʝʛʨʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʨʝʩʫʨʩʥʳʝ ʚʳʛʦʜʳ ʙʫʜʫʪ 

ʩʢʦʨʝʝ ʚ ʜʠʥʘʤʠʢʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʫʧʦ 

ʤʥʦʞʠʪʴ ʩʝʨʚʠʩʳ, ʧʦʩʣʝ ʯʝʛʦ ï ʫʧʨʘʚʣʝʥʠʝ ʩʝʨʚʠʩʘʤʠ, ʟʘʪʝʤ ʫʧʨʘʚʣʝʥʠʝ 

ʫʧʨʘʚʣʝʥʠʝʤ, ʠ ʪ.ʜ. ʀ, ʢʦʥʝʯʥʦ, ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʥʮʝʧʮʠʠ ʷʜʨʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʟʜʝʨʞʢʠ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʥʘ ʦʱʫʪʠʤʫʶ 

ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʢʦʥʪʨʦʣʷ ʠ ʢʦʦʨʜʠʥʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ. 
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ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ, 

ʢʘʬʝʜʨʘ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ; 
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ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ, 
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ʛ. ʋʨʘʣʴʩʢ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʨʝʛʝʥʝʨʘʮʠʠ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ. ʀʟʫʯʝʥʘ ʠ 

ʧʨʦʚʝʜʝʥʘ ʦʯʠʩʪʢʘ ʢʦʘʛʫʣʷʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʯʠʩʪʢʠ ʤʘʩʝʣ. ʇʦʜʯʝʨʢʥʫʪʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʧʦʩʣʝ ʢʦʘʛʫʣʷʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

Abstract: the problem of regeneration of engine oils is considered. The coagulation method 

applied at restoration of engine oils is studied and carried out. The results of oil purification 

are presented. Necessity of ultrafiltration after coagulation process to produce quality-

recycled materials is underlined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʨʘʙʦʪʘʥʥʳʝ ʤʦʪʦʨʥʳʝ ʤʘʩʣʘ; ʦʯʠʩʪʢʘ; ʢʦʘʛʫʣʷʮʠʷ; 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ; ʬʠʣʴʪʨʳ. 

Keywords: waste engine oils; purification; coagulation; mechanical impurities; filters. 
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ʉʤʘʟʦʯʥʳʝ ʤʘʩʣʘ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʠ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ. ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʘʩʣʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʨʷʜʘ ʬʘʢʪʦʨʦʚ 

(ʦʢʨʫʞʘʶʱʠʡ ʚʦʟʜʫʭ, ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ ʠ ʜʨ.), ʠʟʤʝʥʷʶʱʠʭ 

ʝʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺʦ-ʧʝʨʚʳʭ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʧʨʦʜʫʢʪʳ 

ʜʝʩʪʨʫʢʮʠʠ ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʤʘʩʝʣ. ɺʦ-ʚʪʦʨʳʭ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 

ʚʠʜʝ ʧʳʣʠ ʠ ʧʝʩʢʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʩʪʠʨʘʥʠʶ ʤʝʪʘʣʣʘ ʩ ʨʘʙʦʯʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʠʟʥʦʩʫ ʘʧʧʘʨʘʪʦʚ. ɺ-ʪʨʝʪʴʠʭ, 

ʚʣʘʛʘ, ʧʦʧʘʜʘʷ ʚ ʤʘʩʣʦ ʠʟ ʘʪʤʦʩʬʝʨʳ ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʪʝʯʝʢ ʚʦʜʷʥʳʭ ʦʭʣʘʞʜʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʧʨʠʚʦʜʠʪ ʢ ʦʙʚʦʜʥʝʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʬʪʷʥʳʝ ʤʘʩʣʘ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʧʨʝʪʝʨʧʝʚʘʶʪ ʛʣʫʙʦʢʦʝ ʠʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʟʘʛʨʷʟʥʷʶʪʩʷ ʧʦʩʪʦʨʦʥʥʠʤʠ ʚʝʱʝʩʪʚʘʤʠ [1].  

ɺʦʧʨʦʩ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʛʦʜ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, 

ʦʪʨʘʙʦʪʘʥʥʳʝ ʤʘʩʣʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʳʨʴʝʚʫʶ ʙʘʟʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʥʥʳʭ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʠ ʥʘʜʣʝʞʘʱʝʡ ʧʝʨʝʨʘʙʦʪʢʝ, ʪ.ʝ. ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʧʨʠʤʝʩʝʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʘʩʣʘ ʜʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʦʚʪʦʨʥʦ. 

ʆʪʨʘʙʦʪʘʥʥʳʝ ʤʦʪʦʨʥʳʝ ʤʘʩʣʘ (ʆʄʄ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʤʦʣʠʩʪʳʭ ʚʝʱʝʩʪʚ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ ʦʢʠʩʣʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʭ 
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ʩʣʦʞʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʗʚʣʷʷʩʴ ʥʘʠʙʦʣʝʝ ʧʦʣʷʨʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʥʝʬʪʷʥʳʭ ʤʘʩʝʣ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʩʝʨʥʠʩʪʳʭ, 

ʢʠʩʣʦʨʦʜʥʳʭ ʠ ʘʟʦʪʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʤʦʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʇɸɺ) ʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʩʚʦʡʩʪʚʘ ʚʪʦʨʠʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ [2]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʘ ʦʯʠʩʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʩʧʦʩʦʙʦʤ ʦʩʫʱʝʩʪʚʠʪʴ çʫʢʨʫʧʥʝʥʠʝè ʦʢʠʩʣʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʢʦʘʛʫʣʷʮʠʶ. 

ʇʨʦʮʝʩʩʫ ʢʦʘʛʫʣʷʮʠʠ ʆʄʄ ʧʦʩʚʷʱʝʥ ʨʷʜ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʶʪ ʧʦʠʩʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʘʛʫʣʷʥʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʠʭ ʜʦʟ. 

ɺ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʨʘʙʦʪ ʧʦʢʘʟʘʥʦ [3], ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʘʛʫʣʷʥʪʘ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʢʘʨʙʘʤʠʜʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʵʪʠʣʦʚʦʛʦ ʠ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʦʚ. ʉʫʪʴ ʧʨʦʮʝʩʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʪʦʝ ʜʦ 80-95Áʉ ʤʘʩʣʦ ʚʥʦʩʠʪʩʷ ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʚʦʜʥʳʡ 

ʨʘʩʪʚʦʨ ʢʘʨʙʘʤʠʜʘ, ʚʟʷʪʳʝ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1, ʚ ʢʦʣʠʯʝʩʪʚʝ 1-2 % ʦʪ ʤʘʩʩʳ ʦʯʠʱʘʝʤʦʛʦ 

ʤʘʩʣʘ. ʇʦʩʣʝ ʯʝʛʦ ʩʤʝʩʴ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ 110Áʉ, ʪ. ʝ. ʧʦʣʥʦʛʦ ʫʜʘʣʝʥʠʷ ʚʦʜʳ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʧʦ 

ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʩʧʦʩʦʙʫ ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣ. 1).  
 

ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʜʦ ʠ ʧʦʩʣʝ ʦʯʠʩʪʢʠ 
 

ˉ ʇʦʢʘʟʘʪʝʣʠ 
ʆʪʨʘʙʦʪʘʥʥʦʝ 

ʤʦʪʦʨʥʦʝ ʤʘʩʣʦ 

ʆʯʠʱʝʥʥʦʝ 

ʤʦʪʦʨʥʦʝ ʤʘʩʣʦ 

1 ʉʦʜʝʨʞʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ, % 2,40 0,9 

2 ɺʷʟʢʦʩʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ, ʤʤ2/ʩ 16,3 14,6 

3 ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, % 0,06 ʦʪʩ. 

4 ʊʝʤʧʝʨʘʪʫʨʘ ʚʩʧʳʰʢʠ ʚ ʦʪʢʨʳʪʦʤ ʪʠʛʣʝ, 0ʉ 182 185 

5 ʂʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, ʤʛ ʂʆʅ/ʛ 3,2 0,4 

6 ʑʝʣʦʯʥʦʝ ʯʠʩʣʦ, ʤʛ ʂʆʅ/ʛ 2,1 1,9 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʢʦʘʛʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʢʘʨʙʘʤʠʜʘ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ. ʆʜʥʘʢʦ ʚʚʠʜʫ ʩʠʣʴʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ 

ʩʦʜʝʨʞʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚ ʦʯʠʱʝʥʥʦʤ ʤʘʩʣʝ ʩʥʠʟʠʣʦʩʴ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʤʝʨʝ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʥʘʧʨʠʤʝʨ, 

ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ), ʪʘʢ ʢʘʢ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ 

ʧʨʦʜʫʢʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦ ʢʘʯʝʩʪʚʫ ʫʨʦʚʥʶ ʛʦʪʦʚʦʛʦ ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʫʜʘʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʠʟʙʳʪʢʘ ʢʦʘʛʫʣʷʥʪʘ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʪʦʥʢʫʶ 

ʦʯʠʩʪʢʫ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʩʩʦʚ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʙʦʣʴʰʠʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʝʜʣʦʞʝʥʦ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦ ʵʬʬʝʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ ʦʯʠʱʝʥʥʦʝ ʤʘʩʣʦ ʧʦ ʩʚʦʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʙʣʠʟʢʦʝ ʢ ʤʘʩʣʝʥʦʡ ʦʩʥʦʚʝ.  
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Quality control of concrete constructions 
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Filatov A. (Russian Federation) Quality control of concrete constructions / ʌʠʣʘʪʦʚ ɸ. ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʌʠʣʘʪʦʚ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ / Filatov Aleksandr ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʪʝʧʣʦʪʝʭʥʠʢʠ ʠ ʪʝʧʣʦʛʘʟʦʩʥʘʙʞʝʥʠʷ, 

ʬʘʢʫʣʴʪʝʪ ʪʝʧʣʦʛʘʟʦʩʥʘʙʞʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ, 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʪʁʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʞʝʟʝʣʝʟʥʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

Abstract: the article examines the issues related to the process of production of reinforced 

concrete structures. Quality control. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʟʘʤʝʯʘʥʠʷʤʠ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤʠ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʉʄʂ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʣʥʦʤʦʯʠʡ ʚ ʆɸʆ çɾɹʀ-21è ʤʝʞʜʫ 

ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʠ ʥʘʯʘʣʴʥʠʢʘʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʪʨʝʙʫʝʪʩʷ 

ʧʝʨʝʨʘʙʦʪʢʘ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʢʘʯʝʩʪʚʫ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʩʪʘʥʜʘʨʪʘʭ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʩʪʘʥʜʘʨʪʘʭ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɸʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʷʜ ʧʨʦʮʝʩʩʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨʘʭ, 

ʦʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʦʜʣʝʞʘʪ ʣʠʙʦ ʘʢʪʫʘʣʠʟʘʮʠʠ, ʣʠʙʦ ʧʦʣʥʦʮʝʥʥʦʤʫ 

ʧʝʨʝʩʤʦʪʨʫ. 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʢʘʯʝʩʪʚʫ ʩʦʜʝʨʞʠʪ ʨʷʜ ʢʨʠʪʠʯʝʩʢʠʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ. ɺ ʆɸʆ 

çɾɹʀ-21è ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʇʦʣʠʪʠʢʘ ʠ ʎʝʣʠ ʚ 

ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʙʩʦʣʶʪʥʦʡ ʟʘʧʫʱʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. 

ɸʥʘʣʠʟ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʚʝʜʝʥʥʳʡ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʧʦʣʥʝʥʠʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʢʘʨʪ, ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʇʘʨʝʪʦ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ 

ʜʠʘʛʨʘʤʤʳ ʀʩʠʢʘʚʳ, ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʜʝʬʝʢʪʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʦ ʬʘʢʪʫ, ʥʦ ʪʘʢʞʝ ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ ʝʝ ʧʦʷʚʣʝʥʠʷ. 

ʊʘʢʦʡ ʤʝʪʦʜ ʧʦʜʭʦʜʘ ʢ ʧʨʦʙʣʝʤʘʤ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʝʙʫʝʤʳʝ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʜʝʬʝʢʪʥʦʩʪʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʯʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʦʟʚʦʣʷʶʪ 

ʠʥʞʝʥʝʨʥʦʤʫ ʩʦʩʪʘʚʫ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʢʘʢ ʢʦʤʧʣʝʢʩ 

ʩʠʩʪʝʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠʤʝʝʪ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ 

ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [1]. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʠʟʜʝʣʠʷ ï 99 % ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 

ISO 9001:2008. ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ ʵʪʦʪ ʧʨʦʮʝʥʪ 

ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʪʦ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʩʧʨʦʩʘ, 

ʨʘʟʦʨʝʥʠʶ, ʙʘʥʢʨʦʪʩʪʚʫ. ʂ ʩʦʞʘʣʝʥʠʶ, ʘʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ ʪʦʣʴʢʦ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʜʘʞʘ ʩʝʨʪʠʬʠʢʘʪʦʚ ʩʦʦʪʚʝʪʩʪʚʠʷ ï ʛʨʫʩʪʥʘʷ ʯʝʨʪʘ ʨʦʩʩʠʡʩʢʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʀʟ 10 (ʜʝʩʷʪʠ) ʦʨʛʘʥʦʚ ʧʦ ʩʝʨʪʠʬʠʢʘʮʠʠ ï 2 (ʜʚʘ) ʧʨʝʜʣʘʛʘʶʪ 
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ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʉʄʂ ʠ ʜʘʣʴʥʝʡʰʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʠʷ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʣʘʛʦʜʘʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪ ʚʥʝʜʨʝʥʠʷ ʉʄʂ ʚ 

ʨʘʤʢʘʭ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʷʚʣʷʶʪʩʷ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʘʤʠ ʨʘʙʦʪʥʠʢʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ, ʦʧʠʩʘʥʠʝʤ ʠ ʚʥʝʜʨʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ. 

ʀʩʢʦʨʝʥʠʪʴ ʩʦʟʜʘʚʰʝʝʩʷ ʧʦʣʦʞʝʥʠʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʦʥʠʤʘʥʠʠ ɺʳʩʰʠʤ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʜʧʨʠʷʪʠʡ ʚʘʞʥʦʩʪʠ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚ 

ʩʠʩʪʝʤʘʭ ʩʝʨʪʠʬʠʢʘʮʠʠ ʈʌ ʫʩʣʦʚʠʡ, ʜʝʣʘʶʱʠʭ ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʦʩʪʫʶ ʪʦʨʛʦʚʣʶ 

ʩʝʨʪʠʬʠʢʘʪʘʤʠ. ʅʝ ʩʪʦʠʪ ʪʘʢʞʝ ʠ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

çʦʩʪʨʠʸ ʧʦʣʴʟʳè ʙʫʜʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠ ʥʝʩʦʧʦʩʪʘʚʠʤʳʤ ʩ ʨʝʟʫʣʴʪʘʪʦʤ, 

ʧʦʣʫʯʝʥʥʦʤ ʚ ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʚʥʝʜʨʝʥʠʝ ʉʄʂ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ɺʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʦ ʚʪʦʨʦʤ - 

ʩʥʠʟʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʦʪʝʨʠ [2]. 
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ʉ ʬʠʣʦʩʦʬʩʢʠʭ ʧʦʟʠʮʠʡ ʢʘʯʝʩʪʚʦ ʦʟʥʘʯʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤ ʠ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʦʛʦ ʦʙʲʝʢʪʘ. ʉ ʬʠʣʦʩʦʬʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʩʚʦʡʩʪʚʦ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙ ʧʨʦʷʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʦʨʦʥʳ ʢʘʯʝʩʪʚʘ ʦʙʲʝʢʪʘ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʦʙʲʝʢʪʘʤ, ʩ ʢʦʪʦʨʳʤʠ ʦʥ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʢʘʯʝʩʪʚʦ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʩʚʦʡʩʪʚ. ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ 

ʦʙʲʝʢʪ ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ ʜʨʫʛʠʤʠ ʚʝʱʘʤʠ ʠ ʷʚʣʝʥʠʷʤʠ, ʦʥ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ 

ʙʝʩʯʠʩʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʚʦʡʩʪʚ. ʆʜʥʘʢʦ ʧʦʧʳʪʢʠ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ ʥʝ ʫʚʝʥʯʘʶʪʩʷ ʫʩʧʝʭʦʤ. ʕʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʦʥʢʨʝʪʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʟʜʝʣʠʡ, ʪʦ ʢʘʪʝʛʦʨʠʷ ʢʘʯʝʩʪʚʘ ʥʝ 

ʤʦʞʝʪ ʩʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʢ ʦʪʜʝʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʦʥʘ ʜʦʣʞʥʘ ʚʳʨʘʞʘʪʴ ʮʝʣʦʩʪʥʫʶ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʝʜʠʥʩʪʚʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʬʠʣʦʩʦʬʩʢʦʤ ʧʦʜʭʦʜʝ ʢʘʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʩʝʤ ʪʝʤ, ʯʪʦ 

ʦʙʲʝʢʪʠʚʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʫʶ, ʚʥʫʪʨʝʥʥʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʫʱʥʦʩʪʴ 

ʦʙʲʝʢʪʘ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʢʘʯʝʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʧʨʦʷʚʣʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʨʝʜʤʝʪʦʚ ʦʜʠʥʘʢʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʉ ʠʥʞʝʥʝʨʥʳʭ ʧʦʟʠʮʠʡ ʢʘʯʝʩʪʚʦ 

ʠʩʩʣʝʜʫʝʪʩʷ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʚʦʡʩʪʚ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʲʝʢʪʦʤ, ʧʨʠʥʷʪʳʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ ʥʝʢʠʡ 

ʵʪʘʣʦʥ. 

ʉ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʢʘʯʝʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʦʪʨʝʙʣʝʥʠʷ 

ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʩʪʦʠʤʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʇʦʩʢʦʣʴʢʫ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʢʘʯʝʩʪʚʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʙʲʝʢʪʘ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʧʦʩʪʦʣʴʢʫ ʵʪʦ ʢʘʯʝʩʪʚʦ ʦʮʝʥʠʚʘʝʪʩʷ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʧʦ-ʨʘʟʥʦʤʫ. 

ʇʨʘʚʦʚʦʡ ʘʩʧʝʢʪ ʢʘʯʝʩʪʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʳʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ (ʅʊɼ), ʧʦʨʷʜʢʫ ʝʝ ʨʘʟʨʘʙʦʪʢʠ, ʫʪʚʝʨʞʜʝʥʠʷ, ʚʥʝʜʨʝʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʝʝ ʫʯʝʪʘ. ʉ ʧʨʘʚʦʚʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʯʝʩʪʚʦ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʅʊɼ [2]. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ ISO 9000-2011, ʢʘʯʝʩʪʚʦ - ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʨʠʩʫʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʝʙʦʚʘʥʠʷʤ, ʘ ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ - ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʘʷ 

ʜʝ̫ʪʝʣʴʥʦʩʪʴ ʧʦ ʨʫʢʦʚʦʜʩʪʚʫ ʠ ʫʧʨʘʚʣʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʯʝʩʪʚʫ. 

ɿʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘ ʢʘʯʝʩʪʚʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʨʘʟʣʠʯʥʳʤ. ɼʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʢʘʯʝʩʪʚʦ - ʩʦʦʪʚʝʪʩʪʚʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ ʝʛʦ 

ʪʨʝʙʦʚʘʥʠʷʤ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠ ʬʫʥʢʮʠʝʡ ʣʶʙʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ 

ʢʘʯʝʩʪʚʦʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʵʪʦʤ ʤʝʪʦʜʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʣʶʙʦʤ 

ʩʣʫʯʘʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʠʛʘʪʴ ʪʦʣʴʢʦ 

ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʣʦʢʘʣʴʥʦʛʦ, ʦʙʦʩʦʙʣʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʘʢ ʢʘʢ ʥʝʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ ʦʜʥʦʡ ʦʪʨʘʩʣʠ ʠʣʠ ʜʘʞʝ ʦʜʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʚʝʜʝʪ ʢ ʩʦʟʜʘʥʠʶ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʪʘʢʦʛʦ ʞʝ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʚ ʜʨʫʛʦʡ ʦʪʨʘʩʣʠ ʠʣʠ ʥʘ ʜʨʫʛʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ. ɺ ʫʧʨʘʚʣʝʥʠʠ ʢʘʯʝʩʪʚʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʳʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ 

ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ ʢ ʫʧʨʘʚʣʝʥʠʶ. ʊʦʣʴʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ 

ʢʘʯʝʩʪʚʦ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʢʘʯʝʩʪʚʫ ʜʘʶʪ ɸʤʠʨʦʚ ʖ. ɼ. ʠ ʇʝʯʝʥʢʠʥ ɸ. ʅ. ʚ 

ʩʪʘʪʴʝ: çʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʨʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘè ʚ ʞʫʨʥʘʣʝ çʉʪʘʥʜʘʨʪʳ ʠ 

ʢʘʯʝʩʪʚʦè [1]. 
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Certification of quality management systems 

Filatov A. (Russian Federation) 

ʉʝʨʪʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

ʌʠʣʘʪʦʚ ɸ. ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
Filatov A. (Russian Federation) Certification of quality management systems / ʌʠʣʘʪʦʚ ɸ. ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) ʉʝʨʪʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

ʌʠʣʘʪʦʚ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ / Filatov Aleksandr ï ʤʘʛʠʩʪʨʘʥʪ,  

ʢʘʬʝʜʨʘ ʪʝʧʣʦʪʝʭʥʠʢʠ ʠ ʪʝʧʣʦʛʘʟʦʩʥʘʙʞʝʥʠʷ, 

ʬʘʢʫʣʴʪʝʪ ʪʝʧʣʦʛʘʟʦʩʥʘʙʞʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ, 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʇʨʦʮʝʩʩʳ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ 

ʢʘʯʝʩʪʚʘ. 

Abstract: the article analyzes the issues relating to the feasibility of implementing quality 

management systems. Quality management system processes. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʥʝʜʞʤʝʥʪ, ʩʪʘʥʜʘʨʪʳ, ʢʘʯʝʩʪʚʦ, ʦʨʛʘʥʠʟʘʮʠʷ, ʩʝʨʪʠʬʠʢʘʮʠʷ. 

Keywords: management, standards, system, aspects, quality, organization, certification. 

 

ʉʝʨʪʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ɻʆʉʊ ISO 9001-2011. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ 

ʨʷʜ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʦʩʦʙʳʝ, ʩʧʝʮʠʘʣʴʥʳʝ, 

ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. 

ʇʨʦʮʝʩʩ ʩʝʨʪʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʟʘʥʠʤʘʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ɻ ʪʘʧʦʚ: 

-  ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʉʄʂ ʥʘ ʧʨʝʜʤʝʪ ʝʝ 
ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʦʚ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʷʚʣʝʥʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ, ʧʦʜʣʝʞʘʱʠʝ ʦʙʷʟʘʪʝʣʴʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ. 

-  ʧʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʛʦʜʥʦʩʪʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʉʄʂ, ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ 
ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʧʦʣʥʦʪʳ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ ʨʘʤʢʘʭ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʥʘʣʠʯʠʶ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʠ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʩʠʩʪʝʤ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʦʩʚʦʝʥʠʶ ʜʦʢʫʤʝʥʪʘʮʠʠ ʉʄʂ, ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʝʝ 

ʚʥʝʜʨʝʥʠʷ. ʉ ʮʝʣʴʶ ʫʩʧʝʰʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʵʪʘʧʘ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʘʧʧʘʨʘʪʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʯʝʪʢʦ 

ʧʨʦʩʣʝʞʠʚʘʣʠʩʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʧʦʣʥʦʤʦʯʠʷ ʢʘʞʜʦʛʦ ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ ʚ 

ʮʝʧʦʯʢʘʭ ʧʨʦʮʝʩʩʦʚ [1]. 

ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ 

ʢʘʯʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʟʥʘʥʘ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠʣʠ ʧʦʩʪʘʚʱʠʢʘʤʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʨʳʥʢʘ. ʇʨʦʮʝʩʩ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʉʝʨʪʠʬʠʢʘʪ ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʝʡ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʫʩʣʫʛʠ. ʉʝʨʪʠʬʠʢʘʪ ʥʘ 

ʩʠʩʪʝʤʫ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʧʦʜʪʚʝʨʜʠʪʴ ʩʚʦʠ ʢʦʥʢʫʨʝʥʪʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘ ʨʳʥʢʝ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʉʝʨʪʠʬʠʢʘʪ ʷʚʣʷʝʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ 

ʢʫʣʴʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʘʯʝʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʠʣʠ ʟʘʢʘʟʯʠʢʫ ʠ 

ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʦʙʩʪʚʝʥʥʳʤ çʠʤʝʥʝʤè ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʮʝʜʫʨ ʩʝʨʪʠʬʠʢʘʮʠʠ ʟʘʧʘʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʢʘʢ ʚ ʨʝʛʫʣʠʨʫʝʤʦʡ, ʪʘʢ ʠ ʚ ʥʝʨʝʛʫʣʠʨʫʝʤʦʡ ʟʦʥʘʭ 

ʵʢʦʥʦʤʠʢʠ, ʧʨʦʮʝʜʫʨʘ ʩʝʨʪʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʨʦʩʩʠʡʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʨʝʛʫʣʠʨʫʝʤʦʡ ʟʦʥʝ ʠ ʷʚʣʷʝʪʩʷ ʜʦʙʨʦʚʦʣʴʥʦʡ 

ʧʨʦʮʝʜʫʨʦʡ. 
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çʏʘʩʪʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ - ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʟʘʚʠʩʠʪ ʦʪ ʚʝʩʦʤʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʘʙʠʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʜʫʢʮʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʯʝʩʪʚʘ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʨʘʟʥʳʤʠ ʧʫʪʷʤʠ, ʥʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʩʦʩʪʦʠʪ ʚʦ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʜʘʣʝʝ 

ʉʄʂ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ ʩʝʨʠʠ 9000 ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʝʝ 

ʩʝʨʪʠʬʠʢʘʮʠʝʡ. ʅʘʣʠʯʠʝ ʩʝʨʪʠʬʠʢʘʪʘ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʚʳʜʘʥʥʦʛʦ ʥʝʟʘʚʠʩʠʤʳʤ ʦʨʛʘʥʦʤ 

ʧʦ ʩʝʨʪʠʬʠʢʘʮʠʠ, ï ʥʘʠʣʫʯʰʝʝ ʩʨʝʜʩʪʚʦ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ ʜʣʷ ʟʘʚʦʝʚʘʥʠʷ ʜʦʚʝʨʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʣʶʙʦʤ ʮʠʚʠʣʠʟʦʚʘʥʥʦʤ 

ʨʳʥʢʝéè. 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʚʩʝʛʦ 

ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʚʩʝʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ, ʘ ʩʠʩʪʝʤʥʳʡ ʠ ʧʨʦʮʝʩʩʥʳʡ 

ʧʦʜʭʦʜʳ ʜʦʣʞʥʳ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ, ʛʜʝ ʢʘʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ. 

ʉ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʬʘʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʙʦʣʴʰʠʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ 

ʚʥʝʜʨʝʥʠʷ ʢʦʪʦʨʦʡ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʢʘʯʝʩʪʚʫ, ʘ ʪʘʢʞʝ 

ʦʪʜʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨʘʭ (ʩʪʘʥʜʘʨʪʘʭ ʦʨʛʘʥʠʟʘʮʠʠ).[2] 
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ʈʘʚʥʦʚʝʩʠʝ ï ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʧʦʥʷʪʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʪʦʯʥʳʭ ʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ. ʕʢʦʥʦʤʠʢʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚʦ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʇʦʜ ʨʘʚʥʦʚʝʩʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʠ ʥʝʠʟʤʝʥʥʦʩʪʠ 

ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʠ ʧʘʨʘʤʝʪʨʦʚ ʥʠ ʦʜʠʥ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʈʘʚʥʦʚʝʩʠʝ 

ʚ ʵʢʦʥʦʤʠʢʝ ʦʩʥʦʚʘʥʦ ʪʘʢʞʝ ʥʘ ʜʦʧʫʱʝʥʠʠ ʥʝʠʟʤʝʥʥʦʩʪʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʥʦʤʠʢʠ (ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʪ.ʜ.), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʠ ʫ ʦʜʥʦʛʦ ʠʟ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʥʝʪ ʩʪʠʤʫʣʦʚ ʤʝʥʷʪʴ ʩʚʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ, ʘ ʚ 

ʵʢʦʥʦʤʠʢʝ ï ʵʪʦ ʩʠʪʫʘʮʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʪʘʢʦʡ ʙʘʣʘʥʩ ʩʠʣ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʩʣʝʜʫʝʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʥʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʥʝ ʫʤʝʥʴʰʘʶʪʩʷ. 

ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʨʘʚʥʦʚʝʩʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ 

ʘʥʘʣʠʟʘ: 

¶ ʥʘ ʤʠʢʨʦʫʨʦʚʥʝ ï ʨʘʚʥʦʚʝʩʠʝ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʦʪʜʝʣʴʥʦʤ ʨʳʥʢʝ; 

¶ ʥʘ ʤʝʟʦʫʨʦʚʥʝ ï ʨʘʚʥʦʚʝʩʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʨʳʥʢʘʭ; 

¶ ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ ï ʨʘʚʥʦʚʝʩʠʝ ʚ ʤʘʩʰʪʘʙʝ ʚʩʝʡ ʵʢʦʥʦʤʠʢʠ (ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʚʥʦʚʝʩʠʝ). 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʝʨʚʦʡ ʤʦʜʝʣʠ ʦʙʱʝʛʦ ʨʘʚʥʦʚʝʩʠʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ 1758 ʛ. çʕʢʦʥʦʤʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳè ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʰʢʦʣʳ 

ʬʠʟʠʦʢʨʘʪʦʚ ʌ. ʂʝʥʵ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʨʠʥʷʣ ʧʦʧʳʪʢʫ ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʪʴ ʦʩʥʦʚʥʳʝ 

ʧʨʦʧʦʨʮʠʠ ʠ ʦʩʥʦʚʥʳʝ ʣʠʥʠʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʙʲʝʜʠʥʠʚ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʢʪʳ ʦʙʤʝʥʘ ʠ ʤʘʩʩʦʚʦʝ ʜʚʠʞʝʥʠʝ ʜʝʥʝʛ ʠ ʪʦʚʘʨʦʚ. ɽʤʫ 
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ʧʨʠʥʘʜʣʝʞʠʪ ʦʪʢʨʳʪʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʙʝʩʧʝʨʝʙʦʡʥʦ, ʢʦʛʜʘ ʩʦʙʣʶʜʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʧʦʨʮʠʠ.  

ʊʘʙʣʠʮʘ ʂʝʥʵ ï ʵʪʦ ʧʝʨʚʘʷ ʚ ʠʩʪʦʨʠʠ ʩʝʪʢʘ ʥʘʪʫʨʘʣʴʥʳʭ (ʪʦʚʘʨʥʳʭ) ʠ ʜʝʥʝʞʥʳʭ 

ʧʦʪʦʢʦʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ. ʕʪʦ ʟʘʨʦʜʳʰ ʙʫʜʫʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ɺʩʝ ʬʘʢʪʦʨʳ ʚ ʪʘʙʣʠʮʝ ʂʝʥʵ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʥʦʛʦ ʪʦʚʘʨʘ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʨʦʧʦʨʮʠʠ, ʠ ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʜʥʦʤ 

ʩʝʢʪʦʨʝ ʮʝʣʠʢʦʤ ʠʩʯʠʩʣʷʝʪʩʷ ʧʦ ʩʦʚʦʢʫʧʥʳʤ ʦʧʣʘʪʘʤ ʜʨʫʛʠʤ ʩʝʢʪʦʨʘʤ. ʕʪʫ ʪʘʙʣʠʮʫ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʝʜʧʦʩʳʣʢʠ ʤʦʜʝʣʠ ɺ. ʃʝʦʥʪʴʝʚʘ çʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʟʘʪʨʘʪʳ ï ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘè. 

ʉʣʝʜʫʶʱʘʷ ʤʦʜʝʣʴ ʨʘʚʥʦʚʝʩʠʷ ʧʦʷʚʠʣʘʩʴ ʯʝʨʝʟ 100 ʣʝʪ ï ʂ. ʄʘʨʢʩ ʚ 1885 ʛ. ʚʦ 

ʚʪʦʨʦʤ ʪʦʤʝ çʂʘʧʠʪʘʣʘè ʥʘ ʜʚʫʭʩʝʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʫʩʣʦʚʠʷ ʧʨʦʩʪʦʛʦ ʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʚʦʢʫʧʥʦʛʦ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʆʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ 

ʩʪʦʠʤʦʩʪʥʦʡ ʠ ʥʘʪʫʨʘʣʴʥʦ-ʚʝʱʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʚʳʜʝʣʠʣ 2 ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʩʣʝʜʦʚʘʣ ʥʘʪʫʨʘʣʴʥʳʝ ʠ ʩʪʦʠʤʦʩʪʥʳʝ ʧʦʪʦʢʠ 

ʤʝʞʜʫ ʥʠʤʠ, ʚʳʷʚʠʣ ʫʩʣʦʚʠʷ ʨʘʚʥʦʚʝʩʠʷ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʚʥʦʚʝʩʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʫʩʣʦʚʠʷ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʳʤʠ, ʦʩʦʙʝʥʥʦ ʩ 

ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʥʝʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʘ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʚ ʤʘʩʰʪʘʙʘʭ ʵʢʦʥʦʤʠʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʦʪʩʶʜʘ 

ʚʦʟʥʠʢʘʶʪ ʢʨʠʟʠʩʳ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʳʝ ʘʥʪʘʛʦʥʠʟʤʳ. 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʚʳʝ ʤʦʜʝʣʠ ʦʙʱʝʛʦ ʨʘʚʥʦʚʝʩʠʷ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ 

ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʠ, ʪʝʤ ʩʘʤʳʤ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʚʠʪʠʶ ʦʙʱʝʡ ʪʝʦʨʠʠ ʨʘʚʥʦʚʝʩʠʷ, ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ 

ʨʘʟʚʠʪʠʝ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʙʘʣʘʥʩʦʚʦʛʦ ʤʝʪʦʜʘ ʠ ʢʦʥʮʝʧʮʠʡ çʧʣʘʥʦʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠè. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠʚʣʝʢʘʝʪ ʤʝʭʘʥʠʟʤ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʜʦʩʪʠʞʠʤʦʩʪʠ 

ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʚʥʦʚʝʩʠʷ. 

ɿʜʝʩʴ ʚʳʜʝʣʷʝʪʩʷ 2 ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ: 

- ʧʝʨʚʳʡ ʩʚʷʟʘʥ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʝʡ (ʢʣʘʩʩʠʯʝʩʢʘʷ ʰʢʦʣʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ, ɸ. ʉʤʠʪ) ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʵʢʦʥʦʤʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʳʥʦʯʥʦʤ ʤʝʭʘʥʠʟʤʝ, 

ʚʩʝʛʜʘ ʜʦʩʪʠʛʘʝʪ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ. ɽʩʣʠ ʥʝʨʘʚʥʦʚʝʩʠʝ ʚʦʟʥʠʢʘʝʪ, ʪʦ ʦʥʦ ʙʳʩʪʨʦ 

ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʢʦʥʢʫʨʝʥʮʠʠ. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʳ çʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʜʦʩʪʠʞʠʤʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʚʥʦʚʝʩʠʷè ʧʨʦʩʪʦ ʥʝʪ. 

ʅʦ ʫʞʝ ʚ ʨʘʤʢʘʭ ʥʝʦʢʣʘʩʩʠʯʝʩʢʦʡ ʰʢʦʣʳ (ʤʘʨʞʠʥʘʣʠʩʪʳ, ɸ. ʄʘʨʰʘʣʣ) ʤʳ 

ʥʘʭʦʜʠʤ ʘʥʘʣʠʟ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʘʩʪʠʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʪ.ʝ. 

ʨʘʚʥʦʚʝʩʠʷ ʥʘ ʦʪʜʝʣʴʥʦʤ ʨʳʥʢʝ. ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʪʝʣʴ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ɸ. ʄʘʨʰʘʣʣ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʨʘʚʥʦʚʝʩʠʝ ï ʝʩʪʴ ʦʩʥʦʚʘ ʨʳʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʦʜʦʙʥʦ ʟʘʢʦʥʫ 

ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. ʆʥʦ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ. ɽʩʣʠ ʨʳʥʦʢ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʪʦ ʥʘ ʦʩʥʦʚʝ 

ʮʝʥʦʚʳʭ ʢʦʣʝʙʘʥʠʡ, ʧʦʜʦʙʥʦ ʤʘʷʪʥʠʢʫ, ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʝ 

ʨʘʚʥʦʚʝʩʠʷ. ʇʦʵʪʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʚʩʝʛʜʘ ʜʦʩʪʠʛʘʝʪ ʧʦʣʦʞʝʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ, ʦʥʦ ʫʩʪʦʡʯʠʚʦ ʠ ʩʫʱʝʩʪʚʫʝʪ ʚ ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʦʯʢʝ ʨʘʚʥʦʚʝʩʠʷ. 

- ʚʪʦʨʦʡ ʧʦʜʭʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʨʢʩʠʟʤʦʤ, ʢʝʡʥʩʠʘʥʩʢʦʡ ʰʢʦʣʦʡ, 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʤʦʤ, ʪʝʦʨʠʝʡ ʥʝʦʢʣʘʩʩʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. ɿʜʝʩʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʤʥʦʞʝʩʪʚʘ ʧʦʣʦʞʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠʦʙʨʝʪʘʶʪ 

ʧʨʦʙʣʝʤʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʜʦʩʪʠʞʠʤʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʚʥʦʚʝʩʠʷ. 
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ʉʦʚʨʝʤʝʥʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʚʳʨʘʞʘʝʪ ʀ. ʇʨʠʛʦʞʠʥ, ʢʦʪʦʨʳʡ ʦʪʙʨʘʩʳʚʘʝʪ 

ʪʨʘʢʪʦʚʢʫ ʨʘʚʥʦʚʝʩʠʷ ʢʘʢ ʪʦʯʢʫ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʜʚʫʭ ʣʠʥʠʡ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʩʦʩʪʦʷʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʠ ʥʝʨʘʚʥʦʚʝʩʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʘʦʩ ï ʢʘʢ ʧʦʣʥʘʷ ʧʦʪʝʨʷ 

ʨʘʚʥʦʚʝʩʠʷ, ʪ.ʝ. ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʚʥʦʚʝʩʠʝ ʠʟ 

ʪʦʯʢʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʥʷʪʠʝ [1, ʩ. 274]. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʚʠʜʦʚ 

ʨʘʚʥʦʚʝʩʠʷ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʝ ʜʝʣʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʤʦʜʝʣʠ ʯʘʩʪʠʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

ɸ. ʄʘʨʰʘʣʣʘ ʠ ʤʦʜʝʣʠ ʦʙʱʝʛʦ ʨʘʚʥʦʚʝʩʠʷ ʃ. ɺʘʣʴʨʘʩʘ. ʇʦʷʚʣʝʥʠʝ ʢʝʡʥʩʠʘʥʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʚʳʜʝʣʠʣʦ ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʚʥʦʚʝʩʠʷ. 

ʈʘʙʦʪʳ ɺ. ʇʘʨʝʪʦ, ʌ. ʕʜʞʦʫʨʪʘ, ʀ. ʌʠʰʝʨʘ ʠ ʜʨ. ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʤʝʭʘʥʠʟʤ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʞʚʨʝʤʝʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʚʥʦʚʝʩʠʷ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʡ ʤʦʜʝʣʴʶ ʟʜʝʩʴ 

ʷʚʣʷʝʪʩʷ çʧʘʫʪʠʥʦʦʙʨʘʟʥʘʷ ʤʦʜʝʣʴè ʇ. ʉʘʤʫʵʣʴʩʦʥʘ, ʢʦʪʦʨʘʷ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ.  

ʉʫʪʴ ʧʘʫʪʠʥʦʦʙʨʘʟʥʦʡ ʤʦʜʝʣʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʟʘʢʣʶʯʝʥʘ ʚ ʩʣʝʜʫʶʱʠʭ ʧʦʣʦʞʝʥʠʷʭ, 

ʠʤʝʶʱʠʭ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ. ɺʦ-ʧʝʨʚʳʭ, ʥʘʣʠʯʠʝ ʚʨʝʤʝʥʥʦʛʦ ʣʘʛʘ ʤʝʞʜʫ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʝʡ. ʅʳʥʝʰʥʝʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

ʦʩʥʦʚʘʥʦ ʥʘ ʮʝʥʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʧʝʨʠʦʜʘ, ʘ ʩʝʛʦʜʥʷʰʥʠʡ ʩʧʨʦʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʥʦʡ 

ʪʝʢʫʱʝʛʦ ʧʝʨʠʦʜʘ. ɺʦ-ʚʪʦʨʳʭ, ʮʝʥʘ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ ʩʪʨʝʤʠʪʩʷ ʢ ʨʘʚʥʦʚʝʩʥʦʡ ʮʝʥʝ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ. 

ɺ ʩʠʣʫ ʫʢʘʟʘʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʨʳʥʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʌʝʨʤʝʨ 

ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʨʘʟʤʝʨʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʘʧʨʠʤʝʨ, 

ʢʘʨʪʦʬʝʣʷ, ʟʘʜʦʣʛʦ ʜʦ ʩʙʦʨʘ ʫʨʦʞʘʷ. ʇʨʠ ʵʪʦʤ ʦʥ ʪʦʯʥʦ ʥʝ ʟʥʘʝʪ, ʢʘʢʦʡ ʙʫʜʝʪ ʮʝʥʘ 

ʢʘʨʪʦʬʝʣʷ ʥʘ ʨʳʥʢʝ ʢ ʤʦʤʝʥʪʫ ʩʙʦʨʘ ʫʨʦʞʘʷ ʠ ʧʦʩʪʘʚʢʠ ʝʛʦ ʥʘ ʨʳʥʦʢ. ʆʥ ʚʳʥʫʞʜʝʥ 

ʠʩʭʦʜʠʪʴ ʠʟ ʩʚʦʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʫʜʫʱʝʛʦ ʫʨʦʚʥʷ ʮʝʥ ʥʘ ʵʪʦʪ ʚʠʜ 

ʧʨʦʜʫʢʮʠʠ. ʄʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʬʝʨʤʝʨ ʦʩʥʦʚʳʚʘʝʪ ʩʚʦʠ ʦʞʠʜʘʥʠʷ ʙʫʜʫʱʝʡ 

ʮʝʥʳ ʥʘ ʬʘʢʪʠʯʝʩʢʦʡ ʮʝʥʝ, ʢʦʪʦʨʘʷ ʠʤʝʣʘ ʤʝʩʪʦ ʥʘ ʨʳʥʢʝ ʚ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʚʥʦʚʝʩʠʷ: ʝʜʠʥʩʪʚʝʥʥʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʘʩʠʤʧʪʦʪʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʮʠʢʣʠʯʝʩʢʘʷ (ʢʦʣʝʙʣʶʱʘʷʩʷ) 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʛʣʦʙʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʣʦʢʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʇʨʦʙʣʝʤʘ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʨʘʚʥʦʚʝʩʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʚʳʜʝʣʠʪʴ ʤʥʦʞʝʩʪʚʦ ʤʦʜʝʣʝʡ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʘʚʥʦʚʝʩʠʷ, 

ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʚʥʦʚʝʩʠʝ ʧʨʠ ʥʫʣʝʚʦʡ ʮʝʥʝ ʠʣʠ ʦʙʲʝʤʝ [2, ʩ. 7-14]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʨʘʚʥʦʚʝʩʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʩʝʛʦʜʥʷ. ʉʪʦʨʦʥʥʠʢʠ ʵʪʦʡ 

ʢʦʥʮʝʧʮʠʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʦʛʦ, ʢʘʢ ʨʘʚʥʦʚʝʩʠʝ ʥʘʨʫʰʘʝʪʩʷ ʠ ʢʘʢ ʦʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 
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Prospects for the development of a green economy in Kazakhstan: 

the global and regional aspects 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʈʂ. ʇʨʝʜʣʦʞʝʥʳ ʚʦʟʤʦʞʥʳʝ ʨʝʰʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʚʥʝʜʨʝʥʠʷ ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

Abstract: the article deals with the prospects for the development of a green economy in 

Kazakhstan. The possible solutions and prospects for the implementation of green economy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʟʝʣʝʥʝʥʠʝ, ʟʝʣʝʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

Keywords: energy efficiency, landscaping, green building. 

 

ɿʝʣʝʥʘʷ ʵʢʦʥʦʤʠʢʘ - ʥʦʚʘʷ ʤʦʜʝʣʴ, ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʥʦʛʠʝ ʩʪʨʘʥʳ, ʠʩʧʳʪʘʚʰʠʝ ʫʩʣʦʚʠʷ ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʟʘʥʠʤʘʣʠʩʴ ʘʢʪʠʚʥʳʤ ʧʦʠʩʢʦʤ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ. 

ʅʘ 40-ʤ ɺʩʝʤʠʨʥʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʬʦʨʫʤʝ 2010 ʛʦʜʫ, ʧʨʦʭʦʜʠʚʰʝʤ ʚ ɼʘʚʦʩʝ ʧʦʜ 

ʣʦʟʫʥʛʦʤ çʋʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʣʘʥʝʪʳ: ʧʝʨʝʦʩʤʳʩʣʠʪʴ, ʧʝʨʝʧʣʘʥʠʨʦʚʘʪʴ, 

ʧʝʨʝʩʪʨʦʠʪʴ ʤʠʨè, ʪʘʢʘʷ ʤʦʜʝʣʴ ʙʳʣ ʚʳʙʨʘʥʘ, ʠ ʦʙʲʷʚʣʝʥ ʥʦʚʳʡ ʛʣʦʙʘʣʴʥʳʡ ʢʫʨʩ ʥʘ 

ʟʝʣʝʥʫʶ ʵʢʦʥʦʤʠʢʫ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʫʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʚ ʙʠʟʥʝʩ-ʩʨʝʜʝ ʧʦʥʷʪʠʝ çʟʝʣʝʥʘʷ ʵʢʦʥʦʤʠʢʘè ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʠʢʝ ʚʥʠʤʘʥʠʷ ʠ 

ʩʪʘʥʦʚʠʪʩʷ ʛʣʦʙʘʣʴʥʳʤ ʢʫʨʩʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ, ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʠ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. 

ʂʘʟʘʭʩʪʘʥ ʥʘʭʦʜʠʪʩʷ ʚ ʯʠʩʣʝ ʩʪʨʘʥ, ʘʢʪʠʚʥʦ ʧʨʦʧʘʛʘʥʜʠʨʫʶʱʠʭ ʠʜʝʠ ʟʝʣʝʥʦʛʦ 

ʨʦʩʪʘ ʠ ʧʝʨʝʭʦʜʘ ʢ ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʝ. ʂʘʟʘʭʩʪʘʥ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɹʦʣʴʰʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʚʳʛʦʜʥʦʝ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʶʱʠʝʩʷ ʬʠʥʘʥʩʦʚʳʝ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʘ ʪʘʢʞʝ 

ʨʘʩʪʫʱʝʝ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ ʚʩʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʟʝʣʝʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʥʦʚʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ [1]. 

ʈʂ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠʩʪʫʧʠʣʘ ʢ ʨʘʟʨʘʙʦʪʢʝ 

ʢʦʥʮʝʧʮʠʠ ʧʦ ʧʝʨʝʭʦʜʫ ʢ ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʝ. ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʇʨʝʟʠʜʝʥʪʘ ʅ. ɸ. 

ʅʘʟʘʨʙʘʝʚʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʮʠʷ ʧʦ ʧʝʨʝʭʦʜʫ ʢ çʟʝʣʝʥʦʡè ʵʢʦʥʦʤʠʢʝ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. 

ɺ ʨʘʤʢʘʭ ʧʝʨʝʭʦʜʘ ʢ çʟʝʣʝʥʦʡè ʵʢʦʥʦʤʠʢʠ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ: 

- ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʩʫʨʩʦʚ; 

- ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʢʘʟʘʭʩʪʘʥʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; 

- ʫʣʫʯʰʠʪʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʥʘʩʝʣʝʥʠʷ. 

ʇʨʠʥʷʪʠʝ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʣʦʙʘʣʴʥʳʤʠ ʪʨʝʥʜʘʤʠ 

ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʫʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʠʩʯʝʨʧʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʦʩʪʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʠ ʫʛʨʦʟ. ɺ ʪʦʤ ʯʠʩʣʝ: ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʤʠ 

ʪʝʤʧʘʤʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ɺʊʆ ʠ ɽʚʨʘʟʠʡʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ [2]. 

ɻʣʦʙʘʣʴʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ çʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠè ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʢʠ, ʨʘʟʚʠʪʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ-ʙʝʟʦʧʘʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʙʝʟʦʧʘʩʥʦʤ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʠʠ ʠ ʚʦʜʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʚʝʜʴ ʥʝ ʩʣʫʯʘʡʥʦ ʫʞʝ ʚʚʝʣʠ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʘʥʪʠʢʨʠʟʠʩʥʫʶ ʧʨʦʛʨʘʤʤʫ ʟʘʜʘʯʠ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʦ ʨʘʟʚʠʪʠʶ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʀ 

ʥʘ ʩʝʛʦʜʥʷ ʙʝʩʩʧʦʨʥʳʤ ʣʠʜʝʨʦʤ ʚ ʨʘʟʚʠʪʠʠ ʟʝʣʝʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʟʥʘʥʘ ʈʝʩʧʫʙʣʠʢʘ 

ʂʦʨʝʷ. ʕʪʘ ʩʪʨʘʥʘ ʩʪʘʣʘ ʧʝʨʚʦʡ ʚ ʤʠʨʝ, ʢʦʪʦʨʘʷ ʠʟʙʨʘʣʘ ʦʭʨʘʥʫ ʧʨʠʨʦʜʳ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʠ ʝʝ ʦʧʳʪ ʚ ʵʪʦʡ ʩʬʝʨʝ ʯʨʝʟʚʳʯʘʡʥʦ ʠʥʪʝʨʝʩʝʥ. 

ɹʦʣʝʝ ʜʝʚʷʪʠ ʤʠʣʣʠʘʨʜʦʚ ʝʚʨʦ ʶʞʥʦʢʦʨʝʡʩʢʠʭ ʠʥʚʝʩʪʠʮʠʡ ʧʦʰʣʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

çʟʝʣʝʥʳʭè ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʪʝʭʥʦʣʦʛʠʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʠ ʯʫʪʴ ʙʦʣʴʰʝ ʜʝʚʷʪʥʘʜʮʘʪʠ ʤʠʣʣʠʘʨʜʦʚ ʝʚʨʦ ʧʦʪʨʘʯʝʥʦ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʘʡʤʦʚ ʠ ʩʦʢʨʘʱʝʥʠʝ ʥʘʣʦʛʦʚ ʜʣʷ ʙʠʟʥʝʩʘ, ʟʘʥʷʪʦʛʦ ʨʘʟʚʠʪʠʝʤ ʧʘʨʢʦʚ, 

ʦʟʝʣʝʥʝʥʠʝʤ, ʦʙʫʩʪʨʦʡʩʪʚʦʤ ʨʝʢ ʚ ʛʦʨʦʜʘʭ ʩʪʨʘʥʳ. 

ʉʝʛʦʜʥʷ ʥʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʦʨʪʠʨʫʝʤʳʭ 

ʪʦʚʘʨʦʚ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʨʠʪʝʨʠʝʚ ʫʩʧʝʰʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʤʠʨʦʚʳʭ ʪʦʚʘʨʥʳʭ 

ʨʳʥʢʘʭ. ʀ ʚ ʵʪʦʡ ʩʚʷʟʠ ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʣʘʛʘʝʪ ʧʫʪʠ çʦʟʝʣʝʥʝʥʠʷè ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʙʠʟʥʝʩʘ ʠ ʝʛʦ ʣʫʯʰʝʡ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʤʠʨʦʚʦʡ ʪʦʨʛʦʚʣʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʚʥʫʪʨʝʥʥʠʭ ʧʨʝʜʧʦʩʳʣʦʢ, ʧʨʠʥʷʪʠʝ ʢʦʥʮʝʧʮʠʠ ʦʙʫʩʣʦʚʣʝʥʦ ʟʘʙʦʪʦʡ ʦ ʧʨʦʩʪʳʭ ʣʶʜʷʭ, 

ʪʝʤʧʘʤʠ ʫʪʨʘʪʳ ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʘ ʪʘʢʞʝ ʥʘʨʘʩʪʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʛʨʦʟ. ʊʘʢʠʭ 

ʢʘʢ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʩʥʠʞʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʆʩʦʙʳʡ ʠʤʧʫʣʴʩ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ ʂʦʥʮʝʧʮʠʠ ʧʦ ʧʝʨʝʭʦʜʫ ʈʂ ʢ çʟʝʣʝʥʦʡè 

ʵʢʦʥʦʤʠʢʝ ʧʨʠʜʘʣʠ ʜʦʣʛʦʩʨʦʯʥʘʷ ʉʪʨʘʪʝʛʠʷ çʂʘʟʘʭʩʪʘʥ-2050è, ʠʥʠʮʠʘʪʠʚʘ ʛʣʘʚʳ 

ʛʦʩʫʜʘʨʩʪʚʘ çɿʝʣʝʥʳʡ ʤʦʩʪè ʠ ʧʨʘʚʦ ʧʨʦʚʦʜʠʪʴ ʚ ɸʩʪʘʥʝ EXPO-2017. 

ʇʝʨʝʭʦʜ ʂʘʟʘʭʩʪʘʥʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʚʳʩʦʢʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʥʘʣʠʯʠʝ 

ʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʤʘʣʦʟʘʪʨʦʥʫʪʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ʨʝʛʠʦʥʘʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʙʦʣʝʝ 60 % ʩʪʨʘʥʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʬʘʢʪʦʨʘʤ ʂʘʟʘʭʩʪʘʥ 

ʤʦʞʝʪ ʩʪʘʪʴ ʣʠʜʝʨʦʤ ʚ ʧʝʨʝʭʦʜʝ ʢ ʥʦʚʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʥʘ ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ: ʟʝʣʝʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʥʝʨʛʝʪʠʢʝ, 

ʫʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ ʠ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ. 

ɺ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ ʧʦʪʨʝʙʫʝʪʩʷ ʝʛʦ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ. ʇʨʠ ʵʪʦʤ ʠʤʧʦʨʪʠʨʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʢʥʘ, ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʜʥʳʝ 

ʪʨʫʙʳ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʥʘʣʘʜʠʪʴ ʠʭ ʚʳʧʫʩʢ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʥʦʨʤʘʪʠʚʦʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʜʘʣʴʥʝʡʰʠʝ ʨʝʬʦʨʤʳ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʦʩʥʦʚʳʚʘʣʠʩʴ 

ʥʘ ʢʦʥʮʝʧʮʠʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ çʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠè. ʕʪʦ ʜʘʝʪ ʨʝʘʣʴʥʳʡ 

ʰʘʥʩ ʫʡʪʠ ʦʪ ʜʦʛʦʥʷʶʱʠʭ ʩʪʨʘʪʝʛʠʡ, ʫʚʦʜʷʱʠʭ ʥʘʩ ʥʘ ʤʠʨʦʚʫʶ ʧʝʨʠʬʝʨʠʶ, ʠ ʜʘʩʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʡʪʠ ʢ ʦʧʝʨʝʞʘʶʱʠʤ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʜʝʡʩʪʚʠʷʤ ʧʫʪʝʤ 

ʧʨʠʥʷʪʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʰʝʥʠʡ ʚ ʜʫʭʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʘʨʘʜʠʛʤ [3]. 

ʇʦʣʫʯʝʥʥʳʝ ʚʳʛʦʜʳ ʚ ʚʠʜʝ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʧʦʤʦʛʫʪ ʧʦʩʪʨʦʠʪʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʫʶ ʢ ʚʥʝʰʥʠʤ ʢʨʠʟʠʩʘʤ ʵʢʦʥʦʤʠʢʫ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʤʦʪʠʚʘʮʠʠ ʜʣʷ ʪʦʧ-ʤʝʥʝʜʞʝʨʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʘ ʤʘʪʝʨʠʘʣʴʥʘʷ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʘʷ ʯʘʩʪʠ ʤʦʪʠʚʘʮʠʠ. 

Abstract: The article shows the problem of motivation for top-managers. We consider the 

tangible and intangible motivation. 
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ʉʠʩʪʝʤʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʨʫʜʘ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʘ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʦʪʨʫʜʥʠʢ 

ʯʝʪʢʦ ʧʦʥʠʤʘʝʪ ʢʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʝʤʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʠ ʢʘʢʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʦʥ 

ʧʦʣʫʯʠʪ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʣʘʥʦʚ, ʣʠʙʦ ʢʘʢʠʝ ʩʘʥʢʮʠʠ ʝʛʦ ʞʜʫʪ ʚ 

ʩʣʫʯʘʝ ʠʭ ʥʘʨʫʰʝʥʠʷ [3]. 

ʂ ʤʘʪʝʨʠʘʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ (ʦʢʣʘʜ, ʥʘʜʙʘʚʢʠ, ʧʨʝʤʠʠ), 

ʨʘʟʣʠʯʥʳʝ ʙʦʥʫʩʳ, ʫʯʘʩʪʠʝ ʚ ʘʢʮʠʦʥʝʨʥʦʤ ʢʘʧʠʪʘʣʝ, ʫʯʘʩʪʠʝ ʚ ʧʨʠʙʳʣʷʭ ʢʦʤʧʘʥʠʠ, 

ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʣʞʥʦʩʪʝʡ, ʧʣʘʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʳʧʣʘʪ. ʂ 

ʥʝʤʘʪʝʨʠʘʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ, 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʨʠʟʥʘʥʠʝ, ʩʪʠʧʝʥʜʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ, 

ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʧʨʦʯʝʝ.  

ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʫʢʦʚʦʜʷʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʯʘʩʪʦ ʩʪʨʦʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʩʦʩʪʦʠʪ ʠʟ ʙʘʟʦʚʦʡ ʠ 

ʧʝʨʝʤʝʥʥʦʡ ʯʘʩʪʝʡ. ɹʘʟʦʚʘʷ ʯʘʩʪʴ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʘ, 

ʠ ʤʦʞʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʤʝʪʦʜʦʤ ʨʘʥʞʠʨʦʚʘʥʠʷ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʙʘʣʴʥʦ-ʬʘʢʪʦʨʥʳʤ ʤʝʪʦʜʦʤ [1]. ʆʙʨʘʪʥʦ, ʧʝʨʝʤʝʥʥʘʷ ʯʘʩʪʴ ʟʘʚʠʩʠʪ 

ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʠʣʠ ʥʝʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʥʠʢʦʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʧʣʘʥʦʚ. ɼʣʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʮʝʣʠ Kpi ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʮʝʣʷʤʠ 

ʢʦʤʧʘʥʠʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʦʨʛʦʚʦʡ ʢʦʤʧʘʥʠʠ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʧʨʦʜʘʞ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʠʝʥʪʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʦʪʛʨʫʟʢʠ 

ʚʳʩʦʢʦʤʘʨʞʠʥʘʣʴʥʳʭ ʪʦʚʘʨʦʚ ʠ ʪ.ʜ. [2]. 

ʆʜʥʘʢʦ ʧʨʠ ʦʛʨʦʤʥʳʭ ʙʦʥʫʩʘʭ ʠ ʭʦʨʦʰʠʭ ʩʦʮʧʘʢʝʪʘʭ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, 

ʢʦʛʜʘ ʫʧʨʘʚʣʝʥʮʳ ʚʩʝ ʨʘʚʥʦ ʫʚʦʣʴʥʷʶʪʩʷ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʝʭ ʢʦʤʧʘʥʠʷʭ, 

ʛʜʝ ʤʦʪʠʚʘʮʠʷ ʤʝʥʝʜʞʝʨʦʚ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

ʄʥʝʥʠʝ, ʯʪʦ ʟʘ ʚʳʩʦʢʫʶ ʦʧʣʘʪʫ ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʩʯʘʩʪʣʠʚ ʠ ʙʫʜʝʪ ʫʩʝʨʜʥʦ ʨʘʙʦʪʘʪʴ 

ʥʝʚʝʨʥʦ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʪʦʞʝ ʣʶʜʠ, ʠ ʭʦʪʷʪ ʧʦʣʫʯʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʦʧʳʪ, ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʠʤʫʣʦʚ ʜʣʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʍʦʨʦʰʫʶ ʤʘʪʝʨʠʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʨʠ ʵʪʦʤ ʥʠʢʪʦ 

ʥʝ ʦʪʤʝʥʷʣ, ʥʦ ʦʥʘ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʪʠʤʫʣʦʤ. 

ʆʧʨʦʩ, ʧʨʦʚʝʜʝʥʥʳʡ ʢʦʤʧʘʥʠʝʡ çɸʥʢʦʨè, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʝʛʦʜʥʷ ʨʘʙʦʪʦʜʘʪʝʣʠ 

ʧʨʝʜʣʘʛʘʶʪ ʢʘʥʜʠʜʘʪʘʤ ʚ ʫʧʨʘʚʣʝʥʮʳ ʜʘʞʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʩʪʠʤʫʣʳ, 

ʯʝʤ ʪʝ ʦʞʠʜʘʶʪ ʩʘʤʠ [4]. 
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ʅʦ ʩʘʤʦʡ ʛʣʘʚʥʦʡ ʦʰʠʙʢʦʡ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʘʷ ʥʝʤʘʪʝʨʠʘʣʴʥʘʷ 

ʤʦʪʠʚʘʮʠʷ ʫʧʨʘʚʣʝʥʮʝʚ. ʇʦʨʪʘʣ HR-Director ʧʨʠʚʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʤʠʬʦʚ ʦ ʪʦʤ, ʢʘʢ 

ʥʫʞʥʦ ʥʝʤʘʪʝʨʠʘʣʴʥʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʫʢʦʚʦʜʠʪʝʣʝʡ: 

1. ʅʝʤʘʪʝʨʠʘʣʴʥʳʝ ʩʪʠʤʫʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʵʢʩʢʣʶʟʠʚʥʳʤʠ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʩʪʠʤʫʣʳ ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ, ʯʪʦ ʤʝʥʝʜʞʝʨʳ ʙʫʜʫʪ 

ʜʦʣʛʦ ʨʘʙʦʪʘʪʴ ʚ ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ. ʂʦ ʚʩʝʤ ʩʦʮʠʘʣʴʥʳʤ ʧʘʢʝʪʘʤ ʠ ʧʦʜʘʨʢʘʤ ʩʦ 

ʚʨʝʤʝʥʝʤ ʧʨʠʚʳʢʘʶʪ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʤʦʞʥʦ ʪʨʘʪʠʪʴ ʤʥʦʛʦ ʜʝʥʝʛ, ʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʥʠʤʘʥʠʷ, ʵʬʬʝʢʪ ʩʦ ʚʨʝʤʝʥʝʤ ʫʛʘʩʥʝʪ. 

2. ɽʩʣʠ ʧʦʩʪʦʷʥʥʦ ʭʚʘʣʠʪʴ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʪʦ ʦʥʠ ʧʨʠʚʳʢʥʫʪ ʠ ʧʝʨʝʩʪʘʥʫʪ ʵʪʦ 

ʮʝʥʠʪʴ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʢʦʛʜʘ ʫʧʨʘʚʣʝʥʮʫ ʚʳʩʰʝʛʦ ʟʚʝʥʘ ʥʠʢʪʦ ʥʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʛʦ 

ʮʝʥʷʪ, ʦʥ ʩʦ ʚʨʝʤʝʥʝʤ ʜʝʤʦʪʠʚʠʨʫʝʪʩʷ. 

3. ʊʦʧʘʤ ʥʝ ʥʫʞʝʥ çʢʥʫʪè, ʥʫʞʥʳ ʪʦʣʴʢʦ çʧʨʷʥʠʢʠè 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʪʦʧ-ʤʝʥʝʜʞʝʨ ʪʦʞʝ ʜʦʣʞʝʥ ʟʥʘʪʴ, ʟʘ ʯʪʦ ʠ ʢʘʢ ʝʛʦ ʤʦʛʫʪ ʥʘʢʘʟʘʪʴ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʝʩʪʴ ʪʦʣʴʢʦ çʧʨʷʥʠʢʠè, ʵʪʦ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʥʝ ʨʘʙʦʪʘʝʪ. 

4. ʋʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ ʥʫʞʥʦ ʥʘʛʨʘʞʜʘʪʴ ʟʘ ʚʳʩʣʫʛʫ ʣʝʪ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʥʘʛʨʘʜʘ ʟʘ ʚʳʩʣʫʛʫ ʣʝʪ ʵʪʦ ʦʯʝʥʴ ʩʣʘʙʳʡ ʩʪʠʤʫʣ ʜʣʷ ʪʦʧ-

ʤʝʥʝʜʞʝʨʦʚ. ʊʦʧ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ, ʘ ʚʚʦʜʷ ʥʘʜʙʘʚʢʫ ʟʘ ʚʳʩʣʫʛʫ ʣʝʪ, 

ʢʦʤʧʘʥʠʷ ʧʦʦʱʨʷʝʪ ʯʝʣʦʚʝʢʘ, ʘ ʥʝ ʧʨʝʤʠʨʫʝʪ ʟʘ ʨʝʟʫʣʴʪʘʪ [4]. 

ʄʦʪʠʚʘʮʠʷ ʤʝʥʝʜʞʝʨʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʯʝʪʳʨʝ ʪʠʧʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʪʠʤʫʣʦʚ, ʘ 

ʠʤʝʥʥʦ: 

¶ ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ (ʩʪʠʣʴ ʦʙʱʝʥʠʷ, ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ, ʫʨʦʚʝʥʴ ʩʚʦʙʦʜʳ) 

¶ ʋʩʣʦʚʠʷ ʪʨʫʜʘ (ʤʝʩʪʦ ʠ ʛʨʘʬʠʢ ʨʘʙʦʪʳ, ʨʘʙʦʯʝʝ ʤʝʩʪʦ, ʦʙʫʯʝʥʠʝ) 

¶ ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ (ʧʨʦʟʨʘʯʥʦʩʪʴ ʩʪʨʘʪʝʛʠʠ, ʮʝʣʝʡ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ, ʙʘʣʘʥʩ ʧʦʣʥʦʤʦʯʠʡ) 

¶ ʉʦʮʧʘʢʝʪ (ʩʪʨʘʭʦʚʢʠ, ʦʪʜʳʭ, ʩʧʦʨʪ) [4]. 

ɼʣʷ ʭʦʨʦʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʚʩʝ ʪʠʧʳ ʩʪʠʤʫʣʦʚ. 

ʅʫ ʠ ʚ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʫ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʜʝʡʩʪʚʝʥʥʳʭ ʚʠʜʦʚ 

ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠ ʜʦʚʝʨʠʝ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ. ʕʪʦ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʧʦʜʧʠʩʘʥʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʨʝʰʝʥʠʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʜʨʦʚʳʭ ʚʦʧʨʦʩʦʚ ʠ ʪʘʢ ʜʘʣʝʝ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʙʫʜʝʪ ʯʫʚʩʪʚʦʚʘʪʴ ʩʚʦʶ 

ʚʘʞʥʦʩʪʴ ʚ ʢʦʤʧʘʥʠʠ, ʠ ʢʨʦʤʝ ʪʦʛʦ ʩʤʦʞʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤʠ, ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʥʘ ʩʝʙʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ɽʩʣʠ ʫ 

ʪʦʧ-ʤʝʥʝʜʞʝʨʘ ʝʩʪʴ ʧʨʘʚʦ ʚʳʙʦʨʘ, ʵʪʦ ʧʦʚʳʰʘʝʪ ʝʛʦ ʦʮʝʥʢʫ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʷʚʣʷʪʴ 

ʨʫʢʦʚʦʜʷʱʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʝʤ ʩʘʤʳʤ ʤʦʪʠʚʠʨʫʷ ʝʛʦ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ ʠ 

ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʢʦʤʧʘʥʠʠ. 
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ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ ʚ ʦʩʦʙʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʧʨʠʥʦʩʷʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʪʘʢʞʝ ʚʳʟʚʘʣʦ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, 

ʪʨʝʙʫʶʱʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ. 

ʊʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʠ - ʦʙʰʠʨʥʘ ʠ ʤʥʦʛʦʛʨʘʥʥʘ. 

ʂʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦ ʝʝ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʢʨʘʡʥʝ ʯʝʪʢʦ ʦʙʥʘʞʘʝʪʩʷ ʭʘʨʘʢʪʝʨʥʘʷ 

ʜʣʷ ʤʥʦʛʠʭ ʩʝʢʪʦʨʦʚ ʨʳʥʢʘ ʧʨʦʙʣʝʤʘ ʢʦʥʢʫʨʝʥʮʠʠ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʩ 

ʛʦʩʤʦʥʦʧʦʣʠʷʤʠ, ʩʪʨʝʤʷʱʠʝʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʘʢʪʠʚʥʝʝ ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʪʝʛʨʘʪʦʨʦʚ. 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʵʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ - ʝʜʠʥʳʡ ʧʦʨʪʘʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ, ʩʠʩʪʝʤʘ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(ʉʄʕɺ), ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ. 

ʋʨʦʚʝʥ ɹ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʩʫʙʲʝʢʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʘʣʠʯʠʶ ʨʷʜʘ ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʩʩʳʣʢʘ ʥʘ ʠʥʪʝʨʥʝʪ-ʧʨʠʝʤʥʫʶ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʉʫʙʲʝʢʪʘ ʈʌ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʧʦ ʨʘʙʦʪʝ ʇʦʨʪʘʣʘ, ʩʠʩʪʝʤʘ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʧʦ ʫʩʣʫʛʝ, ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʢʠʦʩʢʦʚ, ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʥʘʣʠʯʠʝ 

ʤʦʙʠʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʠ ʜʦʩʪʫʧʥʳʝ ʧʨʠ ʧʦʤʦʱʠ 

ʥʝʵʣʝʢʪʨʦʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ. 

ɺ ʨʝʡʪʠʥʛʝ ʈʌ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʨʝʛʠʦʥʦʚ ʧʦ ʫʨʦʚʥʶ ʚʥʝʜʨʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʣʠʜʝʨʘʤʠ ʷʚʣʷʶʪʩʷ: ʚ ʎʌʆ - ʄoʩʢʚa, ʃʠʧeʮʢaʷ ʠ ɹeʣʛoʨoʜʩʢaʷ 

oʙʣaʩʪʠ, ʚ ʉɿʌʆ - ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɸʨʭaʥʛeʣʴʩʢaʷ ʠ ʅoʚʛoʨoʜʩʢʘʷ oʙʣaʩʪʠ, ʖʌʆ - 

ʈoʩʪoʚʩʢaʷ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʠ ʠ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʚ ʉʂʌʆ - ʂɹʈ, ɼʘʛʝʩʪʘʥ ʠ 

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ʚ ʇʌʆ - ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʠ ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ 

ʊʘʪʘʨʩʪʘʥ, ʚ ʋʌʆ - ʊʶʤʝʥʩʢʘʷ ʠ ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʠ, ʚ ʉʌʆ - ɿʘʙʘʡʢʘʣʴʩʢʠʡ, 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ [3]. 
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ʊʘʙʣʠʮʘ 1. ʈʝʡʪʠʥʛ ʩʫʙʲʝʢʪʦʚ ʈʌ ʧʦ ʫʨʦʚʥʶ ʚʥʝʜʨʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 
 

ˉ ʉʫʙʲʝʢʪ ʬʝʜʝʨʘʮʠʠ 

ʄʝʩʪʦ 

ʧʦ 

ʦʢʨʫʛʫ 

ʄʝʩʪʦ 

ʧʦ ʈʌ 

ɺʩʝʛʦ (ʛʦʩ. ʫʩʣʫʛʠ, ʤʦʥ. 

ʫʩʣʫʛʠ,ʪʝʭ. ʦʙʝʩʧʝʯʝʥʠʝ, 

ʩʝʨʚʠʩʳ), ʚ ʙʘʣʣʘʭ 

ʎʝʥʪʨʘʣʴʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

1 ʛ. ʄoʩʢʚa 1 2 133,00 

2 ʃʠʧeʮʢa̫  oʙʣaʩʪʴ 2 11 67,00 

3 ɹeʣʛʦʨoʜʩʢa̫  oʙʣaʩʪʴ 3 14 59,50 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

4 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 1 3 120,00 

5 ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 2 26 48,50 

6 ʅʦʚʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 3 40 41,00 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

7 ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 1 6 82,00 

8 ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 3 31 43,00 

9 ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 2 11 67,00 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

10 
ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ 

ʨʝʩʧʫʙʣʠʢʘ 
1 8 81,00 

11 ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ 2 37 42 

12 ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ 3 47 39,00 

ʇʨʠʚʦʣʞʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

13 ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 1 2 132,00 

14 ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ 3 5 83,50 

ʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

15 ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 1 10 77,50 

16 ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 2 27 47,00 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

17 ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ 1 7 81,50 

18 ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 2 9 78,00 

 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʙʣʦʢ ʚʢʣʶʯʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʢʘʢ ʩʫʙʲʝʢʪʦʚ ʨʳʥʦʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜ r ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ (ʨʠʩ. 1): 
 

 
 

ʈʠʩ. 1. ʉʫʙʲʝʢʪʳ ʨʳʥʦʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʳ 
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ɺʦ-ʧʝʨʚʳʭ, ð ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠ Ùøʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ 
ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʚʢʣʶʯʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʦʩʪʘʚʱʠʢʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʦʩʨʝʜʥʠʢʦʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʢʦʥʢʫʨʝʥʪʦʚ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʢʦʤʤʫʥʠʢʘʮʠʠ). 

ɺʦ-ʚʪʦʨʳʭ, ð ʧʦ ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʦʩʪʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʤʫ ʧʨʦʮʝʩʩʫ (ʣʶʙʳʝ 

ʢʦʥʪʘʢʪʥʳʝ ʘʫʜʠʪʦʨʠʠ, ʧʨʦʷʚʣʷʶʱʠʝ ʨʝʘʣʴʥʳʡ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʮʝʣʷʤ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʬʠʥʘʥʩʦʚʳʝ ʩʪʨʫʢʪʫʨʳ (ʙʘʥʢʠ, 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ ʠ ʜʨ.), ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʥʪʘʢʪʥʳʝ ʘʫʜʠʪʦʨʠʠ 

ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʨʝʜʘʢʮʠʠ ʛʘʟʝʪ ʠ ʞʫʨʥʘʣʦʚ, ʪʝʣʝʮʝʥʪʨʳ ʠ 

ʨʘʜʠʦʩʪʘʥʮʠʠ), ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ, ʤʝʩʪʥʳʝ ʢʦʥʪʘʢʪʥʳʝ ʘʫʜʠʪʦʨʠʠ 

(ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʨʘʙʦʪʥʠʢʠ ʚʝʜʫʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ). 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʢʣʶʯʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʧʦ ʩʪʝʧʝʥʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʫʩʪʨʝʤʣʝʥʥʦʩʪʠ ʠ ʦʞʠʜʘʥʠʡ ʤʝʥʝʜʞʤʝʥʪʘ. ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ 

ʩʫʙʲʝʢʪʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʤ ʦʙʲʝʢʪʦʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ [4, ʩ. 238]. 

ʅʝʣʴʟʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʷʚʣʷʣʦʩʴ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʩ ʥʘʯʘʣʘ 2000-ʭ ʛʦʜʦʚ ʵʪʦʤʫ 

ʘʩʧʝʢʪʫ ʫʜʝʣʷʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʚʥʠʤʘʥʠʝ. ʇʝʨʚʳʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ 

ʧʦʩʪʨʦʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʥʷʪʠʝ ʬʝʜʝʨʘʣʴʥʦʡ 

ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ (ʌʎʇ) çʕʣʝʢʪʨʦʥʥʘʷ ʈʦʩʩʠʷè ʢʘʢ ʦʪʚʝʪʘ ʥʘ ʚʳʟʦʚʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʩʚʦʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ) ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʧʨʘʚʣʝʥʠʠ, ʧʦʩʪʨʦʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʘʜʘʯʠ. ʇʦʤʠʤʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʨʘʥʳ, ʨʝʘʣʠʟʫʝʤʘʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʛʨʘʤʤʘ çʕʣʝʢʪʨʦʥʥʘʷ ʈʦʩʩʠʷè ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʧʦʜ ʵʛʠʜʦʡ ʧʨʦʛʨʘʤʤʳ, ʪʦ ʟʜʝʩʴ ʩʣʝʜʫʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ: 

¶ ʩʦʟʜʘʥʠʝ ʧʦʨʪʘʣʦʚ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʚʩʝʭ ʫʨʦʚʥʝʡ; 

¶ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʟʘʢʫʧʦʢ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʦʙʲʝʜʠʥʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʆɻʀʈ); 

¶ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ (ʕɸʈ); 

¶ ʩʦʟʜʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ); 

¶ ʚʥʝʜʨʝʥʠʝ ʀʂʊ ʚ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. ʇʨʠ 

ʵʪʦʤ ʨʝʯʴ ʠʜʝʪ ʢʘʢ ʦ ʬʠʥʘʥʩʦʚʦʡ ʧʦʤʦʱʠ ʨʝʛʠʦʥʘʤ, ʪʘʢ ʠ ʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʚ ʨʝʰʝʥʠʠ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩ ʧʦʤʦʱʴʶ ʀʂʊ. 

ʆʪʤʝʯʘʷ ʟʘʷʚʣʝʥʥʦʝ ʚ ʢʦʥʮʝʧʮʠʠ ʌʎʇ çʕʣʝʢʪʨʦʥʥʘʷ ʈʦʩʩʠʷè ʧʦʥʠʤʘʥʠʝ 

ʨʫʢʦʚʦʜʩʪʚʘ ʈʌ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʪʢʨʳʪʦʩʪʠ, 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʫʣʫʯʰʝʥʠʶ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ ʦ ʬʘʢʪʦʨʘʭ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʌʎʇ çʕʣʝʢʪʨʦʥʥʘʷ ʈʦʩʩʠʷè. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʩʪʨʘʪʝʛʠʠ ʥʘ ʫʨʦʚʥʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʨʝʛʠʦʥʘʤʠ ʧʦ ʧʨʝʜʣʘʛʘʝʤʳʤ ʧʨʦʝʢʪʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ 

ʨʝʘʣʠʟʘʮʠʷ ʣʦʢʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʠ ʪʨʘʥʩʬʝʨʪ ʧʨʠʦʙʨʝʪʘʝʤʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʝʥ. 
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ʂʘʢ ʦʪʤʝʯʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʡ, çʚʩʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝ 

ʩʚʷʟʘʥʳ, ʢʘʞʜʦʝ ʚʝʜʦʤʩʪʚʦ ʨʝʰʘʝʪ ʩʚʦʠ ʟʘʜʘʯʠ. ʄʠʥʩʚʷʟʠ ʟʘʥʠʤʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ 

çʬʠʟʠʯʝʩʢʦʡè ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʀʂʊ: çʞʝʣʝʟʦè, ʧʨʦʢʣʘʜʢʘ ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ, 

ʩʦʟʜʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʄʕʈʊ ï 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʘ ʦʙʱʘʷ ʩʪʨʘʪʝʛʠʷ ʦʪʩʫʪʩʪʚʫʝʪè. 

ʊʘʢʞʝ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʌʎʇ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥʪʨʦʚ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʅʘʢʦʥʝʮ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʧʨʦʛʨʘʤʤʝ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʥʝ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʨʝʛʠʦʥʦʚ ʈʌ. ʀʟʥʘʯʘʣʴʥʦ 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʫʜʝʪ ʧʨʠʚʣʝʢʘʪʴʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ ʨʝʛʠʦʥʦʚ ʜʣʷ 

ʧʠʣʦʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʧʨʦʝʢʪʦʚ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʪʠʨʘʞʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʵʪʘʧ 

ʧʨʦʚʝʜʝʥʠʷ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʫʞʝ ʟʘʚʝʨʰʘʝʪʩʷ, ʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʜʨʫʛʠʤ 

ʤʝʭʘʥʠʟʤʘʤ ʚʥʝʜʨʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʌʎʇ ʚʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʝʝ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠʤʧʣʝʤʝʥʪʘʮʠʠ [1, ʩ. 134]. 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʝʚʦʡ ʵʢʦʥʦʤʠʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʝʛʦʜʥʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʝʝ ʥʘʫʯʥʦʡ ʧʨʦʨʘʙʦʪʢʠ, ʦʪʩʫʪʩʪʚʫʝʪ 

ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ ʩ ʧʦʟʠʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. ʈʘʟʚʠʪʠʝ 

ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʚʠʪʠʷ ʝʛʦ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʦʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʝʛʦ ʧʨʝʜʧʨʠʷʪʠʡ. ʊʘʢ ʢʘʢ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʝʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʨʝʛʠʦʥʘ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʨʝʛʠʦʥʦʤ ʨʳʥʦʯʥʳʡ 

ʧʦʪʝʥʮʠʘʣ, ʪʦ ʠʭ ʨʘʟʚʠʪʠʝ ʚ ʨʝʛʠʦʥʝ ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʝʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ [5]. 

ɹʘʟʠʩʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʩʝʪʝʚʦʡ ʙʠʟʥʝʩ ʢʘʢ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ ʧʦʣʫʯʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʠʣʠ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʦʪʨʘʩʣʴ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʝʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʙʣʘʜʘʶʱʘʷ ʥʘʙʦʨʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʫʥʠʢʘʣʴʥʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [2, ʩ. 118]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʌ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬɻʬʝʢʪʠʚʥʦʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʫʩʪʦʡʯʠʚʦʤ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʪʝʤ ʩʘʤʳʤ 

ʬʦʨʤʠʨʫʷ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ɹʦʪʢʠʥ ʆ. ʀ., ʅʝʢʨʘʩʦʚ ɺ. ʀ., ʈʷʙʮʫʥ ɺ. ɺ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʝʚʦʡ ʵʢʦʥʦʤʠʢʠ: ʅʘʫʯʥʦʝ ʠʟʜʘʥʠʝ ï ɽʢʘʪʝʨʠʥʙʫʨʛ ï ʀʞʝʚʩʢ: 

ʀʟʜ-ʚʦ ʀʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ ʋʨʆ ʈɸʅ, 2011. ï 134 ʩ. 

2. ʈʷʙʮʫʥ ɺ. ɺ. ʋʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʝʚʦʡ ʵʢʦʥʦʤʠʢʠ. 2013.-118 

3. ʈʝʡʪʠʥʛ ʩʫʙʲʝʢʪʦʚ ʈʌ ʧʦ ʫʨʦʚʥʶ ʚʥʝʜʨʝʥʠʷ ʕʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.gosman.ru. 

4. ʖʨʴʝʚʘ ɸ. ɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʛʠʦʥʝ: 

ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʜʭʦʜ // ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʨʦʩʩʠʡʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ: 

ʤʘʪʝʨʠʘʣʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 11 ʤʘʨʪʘ 2012 ʛʦʜʘ. ï 

ʉʇʙ.: ʀʟʜ-ʚʦ ʇʦʣʠʪʝʭʥ. ʋʥ-ʪʘ, 2012. ï 238 ʩ. 

5. ʍʘʩʘʥʰʠʥ ʀ. ɸ. ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʵʣʝʢʪʨʦʥʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ. - ʄ.: ɻʦʨʷʯʘʷ ʣʠʥʠʷ - ʊʝʣʝʢʦʤ, 2013. -ʉ.7. 

 

 

 



 European science ˉ 9(10)  ǐ  44 

Identificatio n of priority queuing to credit  

individuals-borrowers by a commercial bank 

Evstigneeva A. (Russian Federation) 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʯʝʨʝʜʥʦʩʪʠ ʢʨʝʜʠʪʦʚʘʥʠʷ  

ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ-ʟʘʝʤʱʠʢʦʚ ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʘʥʢʦʤ 

ɽʚʩʪʠʛʥʝʝʚʘ ɸ. ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
Evstigneeva A. (Russian Federation) Identification of priority queuing to credit individuals-borrowers by a commercial bank / ɽʚʩʪʠʛʥʝʝʚʘ ɸ. ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʯʝʨʝʜʥʦʩʪʠ ʢʨʝʜʠʪʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ-ʟʘʝʤʱʠʢʦʚ ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʘʥʢʦʤ 

ɽʚʩʪʠʛʥʝʝʚʘ ɸʥʘʩʪʘʩʠʷ ɺʠʢʪʦʨʦʚʥʘ / Evstigneeva Anastasija ï ʩʪʫʜʝʥʪ, 

ʢʨʝʜʠʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʦʯʝʨʝʜʥʦʩʪʠ ʢʨʝʜʠʪʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʙʘʥʢʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʳʭ ʤʝʪʦʜʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʙʘʥʢʫ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʯʝʨʝʜʥʦʩʪʴ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʟʘʝʤʱʠʢʝ. 

Abstract: in the article the possibility of determining the most effective sequence of bank 

lending to individuals is analyzed using game-theoretic methods. Results of a received 

model allow a bank to optimize a sequence of crediting process using all available 

information about a borrower. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʝʜʠʪʦʚʘʥʠʝ, ʤʦʜʝʣʴ, ʙʘʥʢ, ʟʘʝʤʱʠʢ, ʠʥʬʦʨʤʘʮʠʷ. 

Keywords: crediting, model, bank, borrower, information. 

 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʝʛʦʜʥʷ ʥʝʤʘʣʫʶ ʜʦʣʶ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʢʨʝʜʠʪʥʳʭ 

ʦʧʝʨʘʮʠʡ ʠʤʝʝʪ ʢʨʝʜʠʪʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʦʡ. ʇʦ 

ʜʘʥʥʳʤ ɹʘʥʢʘ ʈʦʩʩʠʠ ʥʘ 01.10.15 ʛ. ʜʦʣʷ ʢʨʝʜʠʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʤ 

ʣʠʮʘʤ ʚ ʨʫʙʣʷʭ, ʩʦʩʪʘʚʠʣʘ 30,1 % [2]. ɺ ʩʚʷʟʠ ʩ ʥʝʧʨʦʩʪʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ 

ʈʦʩʩʠʠ ʫʚʝʣʠʯʠʣʠʩʴ ʨʠʩʢʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʝʚʦʟʚʨʘʪʘ 

ʧʦʣʫʯʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʚʣʝʯʝʥʠʶ ʠʟ ʦʙʦʨʦʪʘ ʙʘʥʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʨʘʙʦʪʳ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ 

ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʘʚʪʦʨʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʘʨʠʘʥʪ ʦʮʝʥʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʳʭ ʤʝʪʦʜʦʚ. 

ʇʨʠʚʝʜʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʘʣʠʟʘʮʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʪʦ ʝʩʪʴ 

ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʠ. 

ʀʛʨʦʢʘʤʠ ɸi ʷʚʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ ʜʦʭʦʜʦʚ. ʀʛʨʦʢ ɸ 

ʦʙʣʘʜʘʝʪ ʯʠʩʪʳʤʠ ʩʪʨʘʪʝʛʠʷʤʠ: A1, A2, A3, A4, A5, ɸ6 ʠ ɸ7, ʩʦʩʪʦʷʱʠʤʠ ʚ 

ʢʨʝʜʠʪʦʚʘʥʠʠ ʣʠʮ ʩ ʥʦʤʠʥʘʣʴʥʳʤʠ ʜʦʭʦʜʘʤʠ 30, 39, 55, 15, 27, 83 ʠ 176 ʪʳʩ. ʨʫʙ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʜ ʩʦʩʪʦʷʥʠʷʤʠ ʇʨʠʨʦʜʳ ʇ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʝʘʣʴʥʳʝ ʜʦʭʦʜʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʧʠʩʘʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʨʠʨʦʜʘ 

ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʤ ʠʟ 5 ʩʦʩʪʦʷʥʠʡ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʙʘʥʢʦʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʠʟʠʯʝʩʢʦʛʦ ʣʠʮʘ. ʇʫʩʪʴ ʙʘʥʢ ʤʦʞʝʪ ʦʮʝʥʠʪʴ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: ʇ1 ï ʚʦʟʨʘʩʪ, ʥʘʣʠʯʠʝ ʠʞʜʠʚʝʥʮʝʚ; ʇ2 ï ʚʦʟʨʘʩʪ, ʩʪʘʞ 

ʨʘʙʦʪʳ; ʇ3 ï ʚʦʟʨʘʩʪ, ʞʠʣʠʱʥʳʝ ʫʩʣʦʚʠʷ; ʇ4 ï ʥʘʣʠʯʠʝ ʩʯʝʪʘ(-ʦʚ) ʚ ʙʘʥʢʝ, ʩʨʦʢ 

ʨʘʙʦʪʳ ʥʘ ʪʝʢʫʱʝʤ ʤʝʩʪʝ; ʇ5 ï ʩʨʦʢ ʨʘʙʦʪʳ ʥʘ ʪʝʢʫʱʝʤ ʤʝʩʪʝ. 

ʄʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʣʘʪʝʞʥʫʶ ʤʘʪʨʠʮʫ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚʳʠʛʨʳʰʠ aij ʠʛʨʦʢʘ ɸi 

ʧʨʠ ʩʦʩʪʦʷʥʠʠ ʇʨʠʨʦʜʳ ʇj (ʩʤ. ʊʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1. ʇʣʘʪʝʞʥʘʷ ʤʘʪʨʠʮʘ ʠʛʨʳ 
 

ɸi / ʇj ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 Wi 

ɸ1 13 370 7 850 13 350 27 455 24 630 7 850 

ɸ2 17 420 6 660 30 400 32 280 36 755 6 660 

ɸ3 16 000 18 670 21 565 51 000 15 990 15 990 

ɸ4 7 900 5 870 14 220 6 585 5 550 5 550 

ɸ5 18 560 9 000 23 070 7 780 17 530 7 780 

ɸ6 71 840 74 670 63 115 57 070 81 905 57 070 

ɸ7 115 700 100 060 175 075 161 865 122 500 100 060 

ɓj 115 700 100 060 175 075 161 865 122 500 Ws = 100 600 

 

ʇʦʩʢʦʣʴʢʫ ʤʘʪʨʠʮʘ ʠʛʨʳ ʩʦʩʪʘʚʣʝʥʘ, ʠʤʝʶʪʩʷ ʚʩʝ ʚʳʠʛʨʳʰʠ aij ʠʛʨʦʢʦʚ A i ʧʨʠ 

ʩʦʩʪʦʷʥʠʷʭ ʇʨʠʨʦʜʳ ʇj, ʜʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʦʯʝʨʝʜʥʦʩʪʠ ʢʨʝʜʠʪʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. 

ʆʧʪʠʤʘʣʴʥʦʩʪʴ ʩʪʨʘʪʝʛʠʡ ʙʫʜʝʤ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʢʨʠʪʝʨʠʶ ɺʘʣʴʜʘ-ʉʵʚʠʜʞʘ: (WSav)i(Ŭ) 

= ŬWi ï (1-Ŭ)*Savi [1, ʩ. 358]. 

ʇʣʘʪʝʞʥʘʷ ʤʘʪʨʠʮʘ ʠʛʨʳ ʧʦʨʦʞʜʘʝʪ ʤʘʪʨʠʮʫ ʨʠʩʢʦʚ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʊʘʙʣʠʮʝ 2. ʈʠʩʢ rij ʜʣʷ ʠʛʨʦʢʘ ɸi ʧʨʠ ʩʦʩʪʦʷʥʠʠ ʇʨʠʨʦʜʳ ʇj ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ rij = ɓj - 

aij, i  I; j  J. 
 

ʊʘʙʣʠʮʘ 2. ʄʘʪʨʠʮʘ ʨʠʩʢʦʚ ʠʛʨʳ 
 

ɸi / ʇj ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 Savi 

ɸ1 102 330 92 210 161 725 134 410 97 870 161 725 

ɸ2 98 280 93 400 144 675 129 585 85 745 144 675 

ɸ3 99 700 81 390 153 510 110 865 106 510 153 510 

ɸ4 107 800 94 190 160 855 155 280 116 950 160 855 

ɸ5 97 140 91 060 152 005 154 085 104 970 154 085 

ɸ6 43 860 25 390 111 960 104 795 40 595 111 960 

ɸ7 0 0 0 0 0 0 

 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (WSav)i(Ŭ) = ŬWi ï (1-Ŭ)*Savi , ʧʦʣʫʯʝʥʦ: 

 

(WSav)1(Ŭ) = (7 850+161 725)Ŭ ï 161 725 = 169 575Ŭ ï 161 725; 

 

(WSav)2(Ŭ) = (6 660+144 675)Ŭ ï 144 675 = 151 335Ŭ ï 144 675; 

 

(WSav)3(Ŭ) = (15 990+153 510)Ŭ ï 153 510 = 169 500Ŭ ï 153 510; 

 

(WSav)4(Ŭ) = (5 550+160 855)Ŭ ï 160 855 = 166 405Ŭ ï 160 855; 

 

(WSav)5(Ŭ) = (7 780+154 085)Ŭ ï 154 085 = 161 865Ŭ ï 154 085; 

 

(WSav)6(Ŭ) = (57 070+111 960)Ŭ ï 111 960 = 169 030Ŭ ï 111 960; 

 

(WSav)7(Ŭ) = (100 060+0)Ŭ ï 0 = 100 060Ŭ. 

 

ʇʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (WSav)i(Ŭ), i=1, é, 7, ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʚʳʠʛʨʳʰ-

ʧʦʢʘʟʘʪʝʣʝʡ Ŭ = 0, ʘ12, ʘ14, ʘ15, ʘ25 ʠ Ŭ = 1, ʦʢʨʫʛʣʝʥʥʳʝ ʜʦ ʩʦʪʳʭ ʜʦʣʝʡ, ʘ ʪʘʢʞʝ ʤʝʩʪʘ 

ʩʪʨʘʪʝʛʠʡ ɸi ʚ ʧʨʠ ʢʘʞʜʦʤ ʟʥʘʯʝʥʠʠ Ŭ ʠ ʚ ʠʥʪʝʨʚʘʣʘʭ ʤʝʞʜʫ ʥʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3. ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪ 

ʧʨʠ ʚʳʙʦʨʝ ʦʯʝʨʝʜʥʦʩʪʠ 
 

ɿʥʘʯʝʥʠʝ Ŭ 
ʅʦʤʝʨ i ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (WSav)i(Ŭ) ʩʪʨʘʪʝʛʠʠ ʠʛʨʦʢʘ ɸi 

ɸ1 ɸ2 ɸ3 ɸ4 ɸ5 ɸ6 ɸ7 

0 
-161725 

(7) 

-144675 

(3) 

-153510 

(4) 

-160855 

(6) 

-154085 

(5) 

-111960 

(2) 

0 

(1) 

(0; 0,27445) (7) (3) (4) (6) (5) (2) (1) 

0,27445 
115185,14 

(6) 

103141,11 

(3) 

-106990,73 

(4) 

-115185,15 

(7) 

-109661,15 

(5) 

-65569,72 

(2) 

27461,47 

(1) 

(0,27445; 

0,89364) 
(6) (3) (4) (7) (5) (2) (1) 

0,89364 
-10 186,00 

(6) 

-9 435,99 

(5) 

-2 038,02 

(3) 

-12 148,84 

(7) 

-9 435,96 

(4) 

39 091,97 

(2) 

89 417,62 

(1) 

(0,89364; 

0,93476) 
(6) (5) (3) (7) (4) (2) (1) 

0,93476 
-3 213,07 

(5) 

-3 213,10 

(6) 

4 931,82 

(3) 

-5 306,26 

(7) 

-2 780,07 

(4) 

46 042,48 

(2) 

93 532,09 

(1) 

(0,93476; 

0, 99092) 
(5) (6) (3) (7) (4) (2) (1) 

0, 99092 
6 310,26 

(5) 

5 285,88 

(6) 

14 450,94 

(3) 

4 039,04 

(7) 

6 310,27 

(4) 

55 535,21 

(2) 

99 151,46 

(1) 

(0, 99092; 1) (5) (6) (3) (7) (4) (2) (1) 

1 
7 850 

(4) 

6 660 

(6) 

15 990 

(3) 

5 550 

(7) 

7 780 

(5) 

57 070 

(2) 

100 060 

(1) 

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʳ 4. 
 

ʊʘʙʣʠʮʘ 4. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʙʘʥʢʦʚ, ʚ ʢʦʪʦʨʳʝ ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ-ʟʘʝʤʱʠʢ ʤʦʞʝʪ 

ʦʙʨʘʪʠʪʴʩʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʢʨʝʜʠʪʘ (ʦʪ ʥʘʠʙʦʣʴʰʝʡ ʢ ʥʘʠʤʝʥʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʷʤ ʫʩʧʝʭʘ) 
 

ɿʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ Ŭ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪ 

1 2 3 4 5 6 7 

0 ɸ7 ɸ6 ɸ2 ɸ3 ɸ5 ɸ4 ɸ1 

(0; 0,27445) ɸ7 ɸ6 ɸ2 ɸ3 ɸ5 ɸ4 ɸ1 

0,27445 ɸ7 ɸ6 ɸ2 ɸ3 ɸ5 ɸ4 ɸ1 

(0,27445; 

0,89364) 
ɸ7 ɸ6 ɸ2 ɸ3 ɸ5 ɸ4 ɸ1 

0,89364 ɸ7 ɸ6 ɸ3 ɸ5 ɸ2 ɸ1 ɸ4 

(0,89364; 

0,93476) 
ɸ7 ɸ6 ɸ3 ɸ5 ɸ2 ɸ1 ɸ4 

0,93476 ɸ7 ɸ6 ɸ3 ɸ5 ɸ1 ɸ2 ɸ4 

(0,93476; 0, 

99092) 
ɸ7 ɸ6 ɸ3 ɸ5 ɸ1 ɸ2 ɸ4 

0, 99092 ɸ7 ɸ6 ɸ3 ɸ5 ɸ1 ɸ2 ɸ4 

(0, 99092; 1) ɸ7 ɸ6 ɸ3 ɸ5 ɸ1 ɸ2 ɸ4 

1 ɸ7 ɸ6 ɸ3 ɸ1 ɸ5 ɸ2 ɸ4 
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ʉʚʦʜʷ ʨʠʩʢʠ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʨʠ Ŭ = 0, ʧʦʣʫʯʝʥʦ, ʯʪʦ ʙʘʥʢʫ ʩʣʝʜʫʝʪ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʢʨʝʜʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʣʠʝʥʪʫ ˉ 7, ʯʴʠ ʨʝʘʣʴʥʳʝ ʜʦʭʦʜʳ (ʧʨʠ ʚʩʝʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʨʦʚʥʷʭ ʨʠʩʢʘ) ʤʘʢʩʠʤʘʣʴʥʳ. ʇʨʠ Ŭ = 0 ʙʘʥʢ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʢʨʝʜʠʪ ʢʣʠʝʥʪʘʤ ˉ 6, ˉ 2 ʠ ˉ 3, ʚ ʥʘʠʭʫʜʰʝʤ ʧʦʣʦʞʝʥʠʠ ʦʢʘʟʘʣʠʩʴ ʢʣʠʝʥʪʳ ˉ 5, ˉ 

4 ʠ ˉ 1. ʂʨʝʜʠʪʥʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʩʪʦʠʪ ʦʟʘʜʘʯʠʪʴʩʷ ʚʦʧʨʦʩʦʤ ʦ ʪʦʤ, ʩʣʝʜʫʝʪ ʣʠ ʚ 

ʧʨʠʥʮʠʧʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢʨʝʜʠʪ ʢʣʠʝʥʪʫ ˉ 1. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʘʭ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʠ ʜʨʫʛʠʝ 

ʢʨʠʪʝʨʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʦʜʝʣʴ ʩʦʭʨʘʥʠʪ ʩʪʨʫʢʪʫʨʫ. ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ çʀʛʨʘ ʩ 

ʇʨʠʨʦʜʦʡè ʠ ʢʨʠʪʝʨʠʷ ɺʘʣʴʜʘ-ʉʵʚʠʜʞʘ ʧʦʟʚʦʣʠʣʦ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʨʷʜʦʢ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʉʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʫʧʦʨʷʜʦʯʠʪʴ ʟʘʜʘʯʠ, ʨʘʩʧʨʝʜʝʣʠʪʴ 

ʨʦʣʠ, ʧʦʣʥʦʤʦʯʠʷ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ 

ʣʶʙʦʡ ʩʠʩʪʝʤʳ. ʕʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʦʙʨʘʟʫʶʪ ʮʝʣʦʝ ʙʣʘʛʦʜʘʨʷ ʩʚʷʟʷʤ. ʉʪʨʫʢʪʫʨʘ ʝʩʪʴ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʮʝʩʩʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʪʦʛ ʜʚʠʞʝʥʠʷ, ʫʧʦʨʷʜʦʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʦʥʢʨʝʪʥʦʡ 

ʩʠʩʪʝʤʳ. ʉʪʨʫʢʪʫʨʘ ʠ ʩʠʩʪʝʤʘ ʪʝʩʥʦ ʩʚʷʟʘʥʳ, ʥʦ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʠʭ ʥʝʣʴʟʷ. ʉʪʨʫʢʪʫʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʦʥʢʨʝʪʥʫʶ ʩʠʩʪʝʤʫ ʩʦ ʩʪʦʨʦʥʳ ʝʝ ʩʪʨʦʝʥʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʯʘʩʪʝʡ, ʫʩʪʦʡʯʠʚʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʝʝ ʵʣʝʤʝʥʪʘʤʠ. 

ɹʣʘʛʦʜʘʨʷ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʩʝʙʷ. ɺʥʝ ʩʠʩʪʝʤ ʩʪʨʫʢʪʫʨ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ. 
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ʇʦʜ ʩʪʨʫʢʪʫʨʦʡ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʦʨʛʘʥʠʟʘʮʠʶ ʩʚʷʟʝʡ ʠ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʧʦʜʩʠʩʪʝʤʘʤʠ ʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚ ʵʪʠʭ ʧʦʜʩʠʩʪʝʤ ʠ 

ʵʣʝʤʝʥʪʦʚ, ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʬʫʥʢʮʠʷ. ʉʚʦʡʩʪʚʘ 

ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʧʦʚʝʜʝʥʠʝ. ɻʣʘʚʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʘʯʝʩʪʚʘ ʩʪʨʫʢʪʫʨʳ ʣʶʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʝʝ ʯʘʩʪʝʡ (ʧʦʜʩʠʩʪʝʤ). ʀʪʘʢ, ʩʪʨʫʢʪʫʨʘ 

ʦʨʛʘʥʠʟʘʮʠʠ - ʵʪʦ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʤʝʞʜʫ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠ ʨʘʙʦʪʥʠʢʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʪʨʫʢʪʫʨʘ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʩʪʦʠʪ 

ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʝʜʠʥʠʮ: ʫʧʨʘʚʣʝʥʠʡ, ʦʪʜʝʣʦʚ, ʩʝʢʪʦʨʦʚ ʠ ʪ.ʜ. 

ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ ʠʣʠ ʧʦʜʩʠʩʪʝʤʳ ʚ ʩʠʩʪʝʤʫ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, ʠ ʥʘʦʙʦʨʦʪ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʧʦʜʩʠʩʪʝʤʘ, ʦʙʣʘʜʘʶʱʘʷ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʚʪʦʥʦʤʥʦʩʪʴʶ 

ʧʦʚʝʜʝʥʠʷ. ɺ ʢʦʥʢʨʝʪʥʦʤ ʘʥʘʣʠʟʝ ʵʪʦʪ ʚʟʛʣʷʜ ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʘʩʯʣʝʥʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ ʥʘ ʧʦʜʩʠʩʪʝʤʳ ʠ ʘʥʘʣʠʟʘ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʯʝʨʝʟ 

ʧʨʠʟʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʝʝ ʚ ʢʘʯʝʩʪʚʝ 

ʦʜʥʦʡ ʠʟ ʝʜʠʥʠʮ ʢʘʢʦʡ-ʣʠʙʦ ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ʕʪʦʪ ʩʧʦʩʦʙ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ çʤʝʪʦʜ ʜʝʢʦʤʧʦʟʠʮʠʠè (ɺ. ʉ. 

ʄʠʭʘʣʝʚʠʯ, ɺ. ʅ. ʉʚʠʥʮʠʮʢʠʡ) ʠʣʠ çʧʨʠʥʮʠʧ ʩʫʙʦʨʜʠʥʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠ 

ʠʝʨʘʨʭʠʯʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳè (ɹ. ʉ. ʋʢʨʘʠʥʮʝʚ) [21, ʩ. 74- 75]. 

ʃʶʙʘʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ ʩʚʷʟʝʡ ʠ ʦʪʥʦʰʝʥʠʡ ʩ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʩʠʩʪʝʤʥʳʤʠ ʠ ʥʝʩʠʩʪʝʤʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʦʢʨʫʞʘʶʱʝʛʦ ʝʝ ʤʠʨʘ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʥʠʤʠ. ɺʩʝ ʵʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʠʩʪʝʤʫ 

ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʳʪʳʚʘʶʱʠʝ ʥʘ ʩʝʙʝ ʝʝ ʚʣʠʷʥʠʝ, ʠ ʩʦʩʪʘʚʣʷʶʪ ʩʨʝʜʫ ʩʠʩʪʝʤʳ. ʇʦʜ 

ʩʨʝʜʦʡ ʩʠʩʪʝʤʳ, ʧʦ ʤʥʝʥʠʶ ɼ. ʂʝʨʠʤʦʚʘ, ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʦʙʲʝʢʪʳ, ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʠʤʝʶʱʠʝ ʜʣʷ ʵʪʦʡ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʝʥʥʦ-ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ, ʙʝʟ 

ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ [10, ʩ. 54]. 

ʇʨʠ ʵʪʦʤ ʧʨʘʚʦʤʝʨʥʦ ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʩʨʝʜʳ, ʪʘʢ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʝʝ ʚ ʥʝʨʘʩʯʣʝʥʝʥʥʦʤ ʚʠʜʝ, ʚ ʬʦʨʤʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʦʙʨʘʟʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʛʦ ʩ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʨʠʥʮʠʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʨʠʝʥʪʠʨʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʥʘ ʘʥʘʣʠʟ ʥʝ ʪʦʣʴʢʦ 

ʩʘʤʦʛʦ ʦʙʲʝʢʪʘ, ʥʦ ʪʘʢʞʝ ʠ ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ [21, ʩ. 75]. 

ɺ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ (ʆʉʋ). ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʩʷ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʩʪʝʤʦʡ. ʆʉʋ ʬʠʨʤʳ (ʢʦʤʧʘʥʠʠ) ʥʘʧʨʘʚʣʝʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʯʝʪʢʠʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʝʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ 

ʧʨʘʚ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʅʘʠʣʫʯʰʘʷ ʩʪʨʫʢʪʫʨʘ - ʩʪʨʫʢʪʫʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʝʝ ʠʟʤʝʥʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʷʪʴ ʠ 

ʥʘʧʨʘʚʣʷʪʴ ʚʥʫʪʨʝʥʥʠʝ ʨʝʩʫʨʩʳ ʠ ʫʩʠʣʠʷ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʩʪʦʷʥʥʦ ʚʠʜʦʠʟʤʝʥʷʝʪʩʷ, ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʥʷʶʱʠʤʠʩʷ ʫʩʣʦʚʠʷʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ - ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʦʝ ʩ ʮʝʣʷʤʠ, ʬʫʥʢʮʠʷʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦʣʥʦʤʦʯʠʡ 

ʤʝʞʜʫ ʤʝʥʝʜʞʝʨʘʤʠ. ɺ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʪʝʢʘʝʪ 

ʚʝʩʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʨʦʮʝʩʩ (ʜʚʠʞʝʥʠʝ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʨʝʩʫʨʩʦʚ, ʠʜʝʡ, 

ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ), ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʫʶʪ ʤʝʥʝʜʞʝʨʳ ʚʩʝʭ ʫʨʦʚʥʝʡ. ɺ 

ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʤʝʥʝʜʞʤʝʥʪʫ ʧʨʠʚʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʪʨʘʢʪʦʚʦʢ ʆʉʋ, ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʘʶʪ ʩʣʦʞʥʦʩʪʴ ʠ ʤʥʦʛʦʟʥʘʯʥʦʩʪʴ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ (ʆʉʋ) - ʵʪʦ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʫʩʪʦʡʯʠʚʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ. 
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ʉʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ ʢʘʢ ʩʧʦʩʦʙʫ ʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ ʦʪʚʝʯʘʝʪ ʠ ʩʚʦʡʩʪʚʝʥʥʳʡ ʝʡ 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʇʦ ʩʫʱʝʩʪʚʫ, ʩʪʨʫʢʪʫʨʘ ʝʩʪʴ 

ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ [20, ʩ. 20]. 

ʉʪʨʫʢʪʫʨʘ ï ʵʪʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʚʷʟʝʡ, ʬʫʥʢʮʠʠ ï ʵʪʦ ʧʨʠʨʦʜʘ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʩʚʷʟʝʡ. ʉʪʨʫʢʪʫʨʘ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʪʦʡʯʠʚʳʭ ʩʚʷʟʝʡ ʦʙʲʝʢʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ 

ʮʝʣʦʩʪʥʦʩʪʴ. ʋʞʝ ʫ ʂʘʥʪʘ ʩʪʨʫʢʪʫʨʘ ï çʧʦʣʦʞʝʥʠʝ ʠ ʩʚʷʟʴ ʯʘʩʪʝʡ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʦʨʛʘʥʠʟʤʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʴʶè. 

ʇʦʥʷʪʠʝ çʩʪʨʫʢʪʫʨʘ ʦʙʲʝʢʪʘè ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʦʙʦʩʦʙʣʝʥʥʳʭ ʯʘʩʪʝʡ, ʚʳʜʝʣʝʥʥʳʭ 

ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʧʨʠʟʥʘʢʫ, ʢʦʪʦʨʳʝ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʨʘʟʤʝʱʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ 

ʜʨʫʛʘ, ʥʘʭʦʜʷʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʷʤʠ. ɺʳʜʝʣʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʘ, ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʦʙʲʝʢʪʘ ʩʦʩʪʦʠʪ ʚ ʚʳʷʚʣʝʥʠʠ ʯʘʩʪʝʡ ʠ ʚ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʡ [9, ʩ. 36]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʚʦʣʶʮʠʷ ʆʉʋ ʚ ʍʍ ʚʝʢʝ ʦʜʥʦʟʥʘʯʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʩʦʚʝʨʰʝʥʥʦʡ, ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʝʪ ʠ ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʠ ʚ 

ʥʦʚʦʤ ʩʪʦʣʝʪʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʩʦʩʪʦʷʱʘʷ 

ʚ ʪʦʤ, ʯʪʦ ʩʦʚʝʨʰʝʥʥʦʡ, ʠʜʝʘʣʴʥʦʡ ʆʉʋ ʥʝʪ ʠ ʙʳʪʴ ʥʝ ʤʦʞʝʪ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

ʢʦʥʮʝʧʮʠʷ çʨʘʟʤʦʨʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳè ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟ ʆʉʋ. ʇʦʩʣʝʜʦʚʘʪʝʣʠ ʵʪʦʡ 

ʢʦʥʮʝʧʮʠʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʨʝʤʷ çʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡè ʧʨʦʰʣʦ ʠ ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʚ ʍʍI ʚʝʢʝ ʚʩʪʫʧʘʝʪ ʚ ʪʘʢʦʡ ʵʪʘʧ, ʢʦʛʜʘ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ. ʅʝ ʦʪʨʠʮʘʷ ʚʘʞʥʦʩʪʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʜʘʯʘ ʧʦʠʩʢʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʆʉʋ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 
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The principle and the principle of hierarchical structuring  
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ʢɻʦʥʦʤʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ʂʠʝʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʦ, ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 
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ʦʩʦʙʳʡ, ʧʨʠʩʫʱʠʡ ʢʘʞʜʦʡ ʩʠʩʪʝʤʝ ʩʧʦʩʦʙ ʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʡ 

ʟʘʢʦʥʦʤʝʨʥʦ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ. 

Abstract: the article considers the principle of hierarchy and structure, as the special 

characteristics of each system, method of communication elements of the system that occurs 

naturally in the operation and development of the system. 
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ʀʟ ʩʠʩʪʝʤʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʪʝʢʘʝʪ ʝʛʦ ʠʝʨʘʨʭʠʯʥʦʩʪʴ. 

ʀʝʨʘʨʭʠʯʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʦʩʥʦʚʝ ʧʦʜʯʠʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʥʠʟʰʝʛʦ ʫʨʦʚʥʷ ʵʣʝʤʝʥʪʘʤ ʚʳʩʰʝʛʦ ʫʨʦʚʥʷ. 

ʇʨʠʥʮʠʧ ʠʝʨʘʨʭʠʯʥʦʩʪʠ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʝʨʚʠʯʥʳʝ (ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ) 

ʟʚʝʥʴʷ ʫʧʨʘʚʣʷʶʪʩʷ ʩʚʦʠʤʠ ʞʝ ʦʨʛʘʥʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʦʨʛʘʥʦʚ 

ʨʫʢʦʚʦʜʩʪʚʘ ʩʣʝʜʫʶʱʝʛʦ ʫʨʦʚʥʷ. ʊʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜʯʠʥʷʶʪʩʷ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ 
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ʦʨʛʘʥʘʤʠ ʩʣʝʜʫʶʱʝʛʦ ʫʨʦʚʥʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʮʝʣʠ ʧʝʨʝʜ ʥʠʟʰʠʤʠ ʟʚʝʥʴʷʤʠ 

ʩʪʘʚʷʪʩʷ ʦʨʛʘʥʘʤʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦ ʠʝʨʘʨʭʠʠ ʦʨʛʘʥʘ ʫʧʨʘʚʣʝʥʠʷ.  

ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ ʠʣʠ ʧʦʜʩʠʩʪʝʤʳ ʚ ʩʠʩʪʝʤʫ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, ʠ ʥʘʦʙʦʨʦʪ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʧʦʜʩʠʩʪʝʤʘ, ʦʙʣʘʜʘʶʱʘʷ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʚʪʦʥʦʤʥʦʩʪʴʶ 

ʧʦʚʝʜʝʥʠʷ. ɺ ʢʦʥʢʨʝʪʥʦʤ ʘʥʘʣʠʟʝ ʵʪʦʪ ʚʟʛʣʷʜ ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʘʩʯʣʝʥʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ ʥʘ ʧʦʜʩʠʩʪʝʤʳ ʠ ʘʥʘʣʠʟʘ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʯʝʨʝʟ 

ʧʨʠʟʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʝʝ ʚ ʢʘʯʝʩʪʚʝ 

ʦʜʥʦʡ ʠʟ ʝʜʠʥʠʮ ʢʘʢʦʡ-ʣʠʙʦ ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ʕʪʦʪ ʩʧʦʩʦʙ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ çʤʝʪʦʜ ʜʝʢʦʤʧʦʟʠʮʠʠè (ɺ. ʉ. 

ʄʠʭʘʣʝʚʠʯ, ɺ. ʅ. ʉʚʠʥʮʠʮʢʠʡ) ʠʣʠ çʧʨʠʥʮʠʧ ʩʫʙʦʨʜʠʥʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠ 

ʠʝʨʘʨʭʠʯʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳè (ɹ. ʉ. ʋʢʨʘʠʥʮʝʚ) [21, ʩ. 74- 75]. 

ʇʨʝʜʧʦʩʳʣʢʦʡ ʷʚʣʷʝʪʩʷ ʠʝʨʘʨʭʠʯʥʦʩʪʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʥʠʞʝʩʪʦʷʱʝʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʇʨʠʥʮʠʧʳ ʠʝʨʘʨʭʠʯʥʦʩʪʠ ʥʦʩʷʪ ʧʦʜʯʠʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʣʘʥʘʤ ʚʳʰʝʩʪʦʷʱʠʭ 

ʫʨʦʚʥʝʡ. ʉʚʷʟʘʥʳ ʩ ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʪ 

çʛʘʩʠʪʴè ʤʝʣʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʣʘʥʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʟʚʝʥʴʝʚ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʥʮʠʧʳ ʠʝʨʘʨʭʠʯʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʢʠʡ 

ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʧʦʣʥʦʡ ʮʝʥʪʨʘʣʠʟʘʮʠʝʡ ʠ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʝʡ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʪʦʡʯʠʚʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʨʛʘʥʦʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʦʪʦʢʘʤʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʢʦʥʢʨʝʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤʘʭ. ɺ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ 

ʨʝʘʣʠʟʫʶʪʩʷ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʘʝʪ: ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ; ʠʩʧʦʣʴʟʫʝʤʳʡ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ; 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʷʟʝʡ. 

ɺʣʦʞʝʥʥʦʩʪʴ ʩʠʩʪʝʤ, ʥʘʧʦʜʦʙʠʝ ʤʘʪʨʸʰʢʠ - ʵʪʦ ʥʘʛʣʷʜʥʳʡ, ʥʦ ʥʝ ʧʦʣʥʳʡ ʦʙʨʘʟ. 

ʉʠʩʪʝʤʳ ʩʦʩʝʜʥʠʭ ʫʨʦʚʥʝʡ ʥʝ ʧʨʦʩʪʦ ʥʘʭʦʜʷʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʚʥʫʪʨʠ ʜʨʫʛ ʜʨʫʛʘ. 

ʆʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʃʶʙʘʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ ʩʚʷʟʝʡ ʠ ʦʪʥʦʰʝʥʠʡ ʩ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʩʠʩʪʝʤʥʳʤʠ ʠ ʥʝʩʠʩʪʝʤʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʦʢʨʫʞʘʶʱʝʛʦ ʝʝ ʤʠʨʘ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʥʠʤʠ. ɺʩʝ ʵʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʠʩʪʝʤʫ 

ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʳʪʳʚʘʶʱʠʝ ʥʘ ʩʝʙʝ ʝʝ ʚʣʠʷʥʠʝ, ʠ ʩʦʩʪʘʚʣʷʶʪ ʩʨʝʜʫ ʩʠʩʪʝʤʳ. ʇʦʜ 

ʩʨʝʜʦʡ ʩʠʩʪʝʤʳ, ʧʦ ʤʥʝʥʠʶ ɼ. ʂʝʨʠʤʦʚʘ, ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʦʙʲʝʢʪʳ, ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʠʤʝʶʱʠʝ ʜʣʷ ʵʪʦʡ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʝʥʥʦ-ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ, ʙʝʟ 

ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ [10, ʩ. 54]. 

ʇʨʠ ʵʪʦʤ ʧʨʘʚʦʤʝʨʥʦ ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʩʨʝʜʳ, ʪʘʢ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʝʝ ʚ ʥʝʨʘʩʯʣʝʥʝʥʥʦʤ ʚʠʜʝ, ʚ ʬʦʨʤʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʦʙʨʘʟʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʛʦ ʩ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʨʠʥʮʠʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʨʠʝʥʪʠʨʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʥʘ ʘʥʘʣʠʟ ʥʝ ʪʦʣʴʢʦ 

ʩʘʤʦʛʦ ʦʙʲʝʢʪʘ, ʥʦ ʪʘʢʞʝ ʠ ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ [21, ʩ. 75]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʦʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʠʩʪʝʤʳ ʩʣʫʞʠʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʘ ʩʠʩʪʝʤʥʳʭ ʩʚʷʟʝʡ. ʂʘʞʜʘʷ ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʦʙʣʘʜʘʝʪ ʩʚʦʠʤ ʦʩʦʙʳʤ ʩʧʦʩʦʙʦʤ ʩʚʷʟʠ ʚʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʫ ʵʣʝʤʝʥʪʦʚ. ʕʪʦʪ ʦʩʦʙʳʡ 

ʩʧʦʩʦʙ ʩʚʷʟʠ ʝʩʪʴ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ. ʇʦʟʥʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ð ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʩʧʦʩʦʙʦʚ ʧʦʟʥʘʥʠʷ ʩʠʩʪʝʤʳ. ʉʦʙʩʪʚʝʥʥʦ, ʩʠʩʪʝʤʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʧʦ 

ʩʫʱʝʩʪʚʫ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʤʝʥʥʦ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ɺʳʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʩʷ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [20, ʩ. 19]. 

ʉʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ ʢʘʢ ʩʧʦʩʦʙʫ ʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ ʦʪʚʝʯʘʝʪ ʠ ʩʚʦʡʩʪʚʝʥʥʳʡ ʝʡ 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʇʦ ʩʫʱʝʩʪʚʫ, ʩʪʨʫʢʪʫʨʘ ʝʩʪʴ 

ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ [20, ʩ. 20]. 
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ʉʪʨʫʢʪʫʨʘ ï ʵʪʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʚʷʟʝʡ, ʬʫʥʢʮʠʠ ï ʵʪʦ ʧʨʠʨʦʜʘ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʩʚʷʟʝʡ. ʉʪʨʫʢʪʫʨʘ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʪʦʡʯʠʚʳʭ ʩʚʷʟʝʡ ʦʙʲʝʢʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ 

ʮʝʣʦʩʪʥʦʩʪʴ. ʋʞʝ ʫ ʂʘʥʪʘ ʩʪʨʫʢʪʫʨʘ ï çʧʦʣʦʞʝʥʠʝ ʠ ʩʚʷʟʴ ʯʘʩʪʝʡ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʦʨʛʘʥʠʟʤʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʴʶè. 

ʇʦʥʷʪʠʝ çʩʪʨʫʢʪʫʨʘ ʦʙʲʝʢʪʘè ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʦʙʦʩʦʙʣʝʥʥʳʭ ʯʘʩʪʝʡ, ʚʳʜʝʣʝʥʥʳʭ 

ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʧʨʠʟʥʘʢʫ, ʢʦʪʦʨʳʝ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʨʘʟʤʝʱʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ 

ʜʨʫʛʘ, ʥʘʭʦʜʷʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʷʤʠ. ɺʳʜʝʣʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʘ, ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʦʙʲʝʢʪʘ ʩʦʩʪʦʠʪ ʚ ʚʳʷʚʣʝʥʠʠ ʯʘʩʪʝʡ ʠ ʚ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʡ [9, ʩ. 36]. 

ʉʪʨʫʢʪʫʨʫ ʣʝʛʯʝ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʩʠʥʦʥʠʤ ʩʣʝʜʫʶʱʠʭ ʧʦʥʷʪʠʡ: ʩʪʨʦʝʥʠʝ, 

ʨʘʩʧʦʣʦʞʝʥʠʝ, ʧʦʨʷʜʦʢ, ʢʦʥʩʪʨʫʢʮʠʷ, ʘʨʭʠʪʝʢʪʫʨʘ, ʦʨʛʘʥʠʟʘʮʠʷ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʫʩʪʦʡʯʠʚʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʩʚʷʟʝʡ ʩʠʩʪʝʤʥʦʛʦ, ʩʦʪʦʚʦʛʦ ʠʣʠ ʩʝʪʝʚʦʛʦ ʧʦ ʧʨʠʨʦʜʝ 

ʦʙʲʝʢʪʘ, ʝʛʦ ʩʦʩʪʦʷʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʧʨʦʮʝʩʩʘ, ʜʘʥʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ, ʦʪʥʦʰʝʥʠʡ ʠ ʩʚʷʟʝʡ, ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚ 

ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʤʦʤʝʥʪ ʠ ʪ.ʧ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʟʥʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʣʝʜʫʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʟʚʠʪʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʩʣʦʞʥʳʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʠʩʪʝʤ. ʆʩʦʙʝʥʥʦʩʪʴ ʵʪʘ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʠʚʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚ ʝʝ ʥʦʚʳʭ ʢʦʥʢʨʝʪʥʳʭ 

ʬʦʨʤʘʭ, ʚ ʝʝ ʥʦʚʳʭ ʩʦʩʪʦʷʥʠʷʭ ʩʦʭʨʘʥʷʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʥʳʝ ʧʨʠʟʥʘʢʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʦʪʥʦʰʝʥʠʡ ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʦʪʣʠʯʠʪʴ ʦʪ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʦʪʥʦʰʝʥʠʡ [20, ʩ. 51]. 

ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤʳ ʩʦ ʩʪʦʨʦʥʳ ʬʦʨʤʳ ʠ ʚ ʵʪʦʤ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʘ ʝʩʪʴ ʟʘʢʦʥ ʩʠʩʪʝʤʳ. ʀ ʢʘʢ 

ʟʘʢʦʥ ʬʦʨʤʳ ʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʦʤʝʥʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʠʩʪʝʤʳ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʦʥ ʚʳʨʘʞʘʝʪ ʧʦʨʷʜʦʢ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ, ʩʦʭʨʘʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʚʘʞʥʝʡʰʠʭ ʩʚʦʡʩʪʚ ʠ ʦʪʥʦʰʝʥʠʡ ʩʠʩʪʝʤʳ ʧʨʠ ʝʝ ʪʨʘʥʩʬʦʨʤʘʮʠʷʭ [20, ʩ. 53]. 

ʉʪʨʫʢʪʫʨʘ, ʧʦʥʠʤʘʝʤʘʷ ʢʘʢ ʦʙʱʠʡ ʟʘʢʦʥ ʩʠʩʪʝʤʳ ʩʦ ʩʪʦʨʦʥʳ ʬʦʨʤʳ, ʢʘʢ 

ʟʘʢʦʥʦʤʝʨʥʳʡ ʩʧʦʩʦʙ ʩʚʷʟʠ ʝʝ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ 

ʤʦʞʝʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʠʥʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ, ʪ. ʝ. ʢʘʢ ʥʝʯʪʦ ʪʘʢʦʝ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʦʩʪʦʷʥʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʝʝ 

ʦʩʦʙʳʡ ʩʧʦʩʦʙ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [20, ʩ. 53]. 

ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʟʘʢʦʥʳ ʚʥʫʪʨʝʥʥʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠʥʮʠʧʳ ʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʚʩʷʢʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʩʘʤʦʫʧʨʘʚʣʷʝʤʳʭ ʩʠʩʪʝʤ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʯʝʣʦʚʝʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ, ʧʦʣʫʯʘʶʪ 

ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʩʠʩʪʝʤʥʳʭ ʠʥʚʘʨʠʘʥʪʘʭè ð ʧʦʣʦʞʝʥʠʷʭ ʦʙʱʝʡ 

ʪʝʦʨʠʠ ʩʠʩʪʝʤ, ʩʣʦʞʠʚʰʝʡʩʷ ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʠ ʠ ʢʠʙʝʨʥʝʪʠʢʠ. ʕʪʠ ʧʦʣʦʞʝʥʠʷ 

ʚʢʣʶʯʘʶʪ: ʧʨʠʥʮʠʧ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ; ʧʨʠʥʮʠʧ 

ʠʥʪʝʛʨʘʮʠʠ (ʩʦʭʨʘʥʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ); 

ʧʨʠʥʮʠʧ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʜʠʩʬʫʥʢʮʠʡ; ʧʨʠʥʮʠʧ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ (ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʵʣʝʤʝʥʪʦʚ); ʧʨʠʥʮʠʧ 

ʘʢʪʫʘʣʠʟʘʮʠʠ (ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ) ʠ ʣʘʙʠʣʠʟʘʮʠʠ (ʧʦʜʚʠʞʥʦʩʪʠ) ʬʫʥʢʮʠʡ 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʚ ʮʝʣʦʤ; ʧʨʠʥʮʠʧ ʠʝʨʘʨʭʠʠ 

ʫʧʨʘʚʣʷʶʱʝʡ ʠ ʫʧʨʘʚʣʷʝʤʦʡ ʧʦʜʩʠʩʪʝʤ, ʜʦʧʦʣʥʷʝʤʳʡ ʩʫʙʦʨʜʠʥʘʮʠʝʡ ʠʭ ʵʣʝʤʝʥʪʦʚ; 

ʧʨʠʥʮʠʧ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ ʯʝʨʝʟ ʢʘʥʘʣʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʚʷʟʠ ʠ ʜʨ. [21, ʩ. 81]. 

ʉʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʣʶʙʦʡ ʦʙʣʘʩʪʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʦ, ʯʪʦʙʳ ʚʩʢʨʳʪʴ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʩʪʝʤ. ɺʩʢʨʳʚʘʷ ʠʭ, ʥʘʫʢʘ 

ʚʳʷʚʣʷʝʪ ʪʝʤ ʩʘʤʳʤ ʠʥʚʘʨʠʘʥʪʳ ʵʪʠʭ ʩʠʩʪʝʤ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʦʜʥʦʛʦ ʠʟ 

ʟʘʢʦʥʦʚ ʩʠʩʪʝʤʳ, ʢʘʢ ʝʝ ʠʥʚʘʨʠʘʥʪʘ ʧʦʜʯʝʨʢʠʚʘʝʪ ʪʦʪ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ 

ʚʳʨʘʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ, ʝʝ ʩʦʭʨʘʥʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʚʦʟʤʫʱʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪ ʩʠʩʪʝʤʫ ʠʟ ʩʦʩʪʦʷʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ, ʠʟʤʝʥʷʶʪ ʠʣʠ ʨʘʟʨʫʰʘʶʪ ʝʝ [20, ʩ. 53-54]. 
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ʀʪʘʢ, ʩʪʨʫʢʪʫʨʘ ð ʵʪʦ ʦʩʦʙʳʡ, ʧʨʠʩʫʱʠʡ ʢʘʞʜʦʡ ʩʠʩʪʝʤʝ ʩʧʦʩʦʙ ʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʡ ʟʘʢʦʥʦʤʝʨʥʦ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤʳ. ʉʪʨʫʢʪʫʨʘ ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʠ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʦʩʥʦʚʥʘʷ ʧʨʝʜʧʦʩʳʣʢʘ ʝʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʘ ʬʦʨʤʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ [20, ʩ. 54]. 

ʉʪʨʫʢʪʫʨʳ ʚʦʟʥʠʢʘʶʪ ʙʣʘʛʦʜʘʨʷ ʬʘʢʪʦʨʫ ʥʝʣʠʥʝʡʥʦʩʪʠ ʚ ʜʚʠʞʝʥʠʠ ʤʘʪʝʨʠʠ. 

ʆʜʥʘʞʜʳ ʚʦʟʥʠʢʥʫʚ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʜʚʠʞʫʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʤʝʞʜʫ ʭʘʦʩʦʤ ʠ 

ʧʦʨʷʜʢʦʤ. ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ ʤʘʪʝʨʠʠ ʠʛʨʘʝʪ ʜʚʦʷʢʫʶ ʨʦʣʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʠʩʪʝʤʝ: ʥʝʩʝʪ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʩʤʝʨʪʠ (ʨʘʟʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ) ʪʘʢ ʠ ʞʠʟʥʠ. 

ʇʦʩʢʦʣʴʢʫ ʩʪʨʫʢʪʫʨʘ ʠ ʝʝ ʘʢʪʫʘʣʴʥʘʷ ʩʨʝʜʘ ʧʨʦʪʠʚʦʩʪʦʷʪ ʜʨʫʛ ʜʨʫʛʫ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʪʦ ʘʙʩʦʣʶʪʥʦ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʥʠ ʩʠʩʪʝʤ, ʥʠ ʩʪʨʫʢʪʫʨ ʥʝ ʙʳʚʘʝʪ. 

ʇʦʵʪʦʤʫ ʩʪʨʫʢʪʫʨʘ ʠʤʝʝʪ ʯʝʪʢʠʝ ʠʣʠ ʥʝʯʝʪʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʣʦʢʫʩʳ ʠ 

ʛʨʘʥʠʮʳ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʢ ʚ ʩʪʘʪʠʢʝ, ʪʘʢ ʠ ʚ ʜʠʥʘʤʠʢʝ, ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ 

ʚʤʝʩʪʝ ʩʦ ʩʚʦʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʝʪʷʤʠ ʠ ʪ.ʧ. 

ʇʨʝʜʧʦʩʳʣʢʦʡ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʚ ʦʥʪʦʣʦʛʠʠ ʤʠʨʘ (ʪʝʦʨʠʠ ʤʠʨʘ) ʥʘʜʦ ʩʯʠʪʘʪʴ 

ʦʙʲʝʢʪʠʚʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʯʣʝʥʝʥʠʷ ʮʝʣʦʛʦ ʥʘ ʯʘʩʪʠ, ʝʛʦ ʘʪʦʤʠʟʘʮʠʠ, ʨʝʘʣʴʥʦʝ 

ʥʘʣʠʯʠʝ ʚ ʤʠʨʝ ʩʦʩʪʘʚʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʜʠʩʢʨʝʪʥʦʩʪʠ ʠ ʩʚʷʟʥʦʩʪʠ. ʅʝʨʘʩʯʣʝʥʠʤʳʡ ʥʘ 

ʯʘʩʪʠ ʤʠʨ ʙʳʣ ʙʳ ʙʝʟʩʪʨʫʢʪʫʨʝʥ. ʊʘʢ ʞʝ ʙʳʣ ʙʳ ʙʝʟʩʪʨʫʢʪʫʨʝʥ ʠ ʣʠʰʝʥʥʳʡ ʩʚʷʟʝʡ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʙʝʩʩʚʷʟʥʳʡ ʤʠʨ. 
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Properties of individual elements of sales contracts 

Yurova K. (Russian Federation) 

ʆʩʦʙʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦʛʦʚʦʨʦʚ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ 

ʖʨʦʚʘ ʂ. ʀ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
Yurova K. (Russian Federation) Properties of individual elements of sales contracts / ʖʨʦʚʘ ʂ. ʀ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) ʆʩʦʙʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦʛʦʚʦʨʦʚ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ 

ʖʨʦʚʘ ʂʩʝʥʠʷ ʀʛʦʨʝʚʥʘ / Yurova Kseniya - ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʘʚʘ, 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʦʯʠ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦʛʦʚʦʨʘ 

ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʞʠʣʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʚ ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. 

Abstract: the article analyzes the peculiarities of individual elements of the contract of sale 

of immovable property for residential purpose, it is proposed to amend the current 

legislation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʛʦʚʦʨ, ʮʝʥʘ ʜʦʛʦʚʦʨʘ, ʧʨʝʜʤʝʪ ʜʦʛʦʚʦʨʘ, ʥʝʜʚʠʞʠʤʦʩʪʴ. 

Keywords: the contract price of the contract subject of the contract, the property. 

 

ʇʦʯʪʠ ʥʠ ʢ ʦʜʥʦʤʫ ʧʨʝʜʤʝʪʫ ʜʦʛʦʚʦʨʘ ʟʘʢʦʥʦʜʘʪʝʣʴ ʥʝ ʧʨʝʜʲʷʚʣʷʝʪ ʪʘʢʠʭ ʩʪʨʦʛʠʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʢʘʢ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʉʚʷʟʘʥʦ ʵʪʦ ʦʯʝʚʠʜʥʦ ʢʘʢ ʩ ʙʦʣʴʰʦʡ ʮʝʥʥʦʩʪʴʶ ʪʘʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʩ ʯʘʩʪʦʪʦʡ ʥʝʟʘʢʦʥʥʳʭ ʩʜʝʣʦʢ ʩ ʥʠʤʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ɻʂ ʈʌ ʪʨʝʙʫʝʪ 

ʪʘʢʦʡ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʝʜʤʝʪʘ ʚ ʜʦʛʦʚʦʨʝ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʣʶʙʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ɺ ʜʦʛʦʚʦʨʝ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʦʧʠʩʘʥ ʪʘʢ, ʯʪʦʙʳ ʥʠ ʫ ʢʦʛʦ ʥʝ 

ʦʩʪʘʚʘʣʦʩʴ ʩʦʤʥʝʥʠʡ, ʢʘʢʦʡ ʠʤʝʥʥʦ ʜʦʤ, ʢʚʘʨʪʠʨʘ ʠ ʪ. ʜ. ʧʨʠʦʙʨʝʪʘʝʪʩʷ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʝʩʣʠ ʵʪʦ ʞʠʣʦʡ ʜʦʤ, ʪʦ ʠʟ ʜʦʛʦʚʦʨʘ ʜʦʣʞʥʦ ʙʳʪʴ ʷʩʥʦ, ʛʜʝ ʦʥ ʨʘʩʧʦʣʦʞʝʥ, ʥʘ ʢʘʢʦʤ 

ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʝʩʣʠ ʵʪʦ ʢʚʘʨʪʠʨʘ, ʪʦ, ʥʘʧʨʠʤʝʨ, ʥʘ ʢʘʢʦʤ ʵʪʘʞʝ ʠ ʢʘʢʦʛʦ ʜʦʤʘ ʦʥʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʠ ʪ. ʜ. 

ʅʘʧʨʠʤʝʨ, ʌɸʉ ʇʦʚʦʣʞʩʢʦʛʦ ʦʢʨʫʛʘ ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʦʯʝʨʝʜʥʦʛʦ ʜʝʣʘ ʫʢʘʟʘʣʠ, 

ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʩʣʦʚʠʷ ʚ ʜʦʛʦʚʦʨʝ ʧʨʦʜʘʞʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʠʟʥʘʝʪʩʷ 

ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʜʘʥʥʳʭ ʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ ʧʦʩʣʝʜʥʝʤʫ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ [4]. 

ʊʦ ʝʩʪʴ ʤʳ ʤʦʞʝʤ ʩ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʝʩʣʠ ʚ ʜʦʛʦʚʦʨʝ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʝ ʠʤʝʥʥʦ 

ʠʤʫʱʝʩʪʚʦ ʧʦʢʫʧʘʝʪʩʷ, ʪʦ ʪʘʢʦʡ ʜʦʛʦʚʦʨ ʙʫʜʝʪ ʥʝʟʘʢʣʶʯʝʥʥʳʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʥʠʢʘʢʠʭ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʦʥ ʧʦʨʦʞʜʘʪʴ ʥʝ ʩʤʦʞʝʪ. 

ʂʘʢ ʥʝʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʧʨʝʜʤʝʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʜʦʛʦʚʦʨʘ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ 

ʷʚʣʷʝʪʩʷ ʞʠʣʦʝ ʧʦʤʝʱʝʥʠʝ ʠʣʠ, ʢʘʢ ʝʱʝ ʛʦʚʦʨʷʪ, ʞʠʣʴʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʪʝʨʤʠʥʳ ʵʪʠ 

ʨʘʚʥʦʟʥʘʯʥʳ, ʭʦʪʷ ʧʦʩʣʝʜʥʠʡ ʠ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. ʕʪʦʪ ʚʳʚʦʜ 

ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʪ. 293 ɻʂ ʈʌ [1] ʠ ʩʪ. 110 ɾʂ ʈʌ [2]. 

ʀʩʭʦʜʷ ʠʟ ʣʝʛʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ 

ʧʦʜʩʦʙʥʳʝ ʧʦʤʝʱʝʥʠʷ (ʢʫʭʥʷ, ʢʣʘʜʦʚʢʘ, ʢʦʨʠʜʦʨ ʠ ʜʨ.) ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʞʠʣʳʤ. 

ʂʨʠʪʝʨʠʡ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʠ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʞʠʣʠʱʘ. ʅʘʧʨʠʤʝʨ, ʢʦʤʥʘʪʘ ʜʦʣʞʥʘ ʠʤʝʪʴ 

ʚʳʭʦʜ ʚ ʢʦʨʠʜʦʨ ʠʣʠ ʥʘ ʣʝʩʪʥʠʯʥʫʶ ʧʣʦʱʘʜʢʫ, ʘ ʥʝ ʚ ʜʨʫʛʦʝ ʞʠʣʦʝ ʧʦʤʝʱʝʥʠʝ, 

ʪʘʢʞʝ ʫ ʥʝʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʦʙʱʝʥʠʝ ʩ ʤʝʩʪʘʤʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʚʘʥʥʘʷ, ʪʫʘʣʝʪ, 

ʢʦʨʠʜʦʨ). 

ɻʦʚʦʨʷ ʦ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ, ʟʘʢʦʥʦʜʘʪʝʣʴ ʠʤʝʝʪ ʚ ʚʠʜʫ, 

ʯʪʦ ʞʠʣʦʝ ʧʦʤʝʱʝʥʠʝ ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʩʘʥʠʪʘʨʥʳʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 
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ʄʝʞʜʫ ʪʝʤ ʪʝʨʤʠʥ çʞʠʣʦʝ ʧʦʤʝʱʝʥʠʝè ʚ ɻʂ ʈʌ ʥʝ ʨʘʩʢʨʳʪ, ʠʟ ʩʦʜʝʨʞʘʥʠʷ ʩʪ. 

293 ɻʂ ʈʌ ʩʣʝʜʫʝʪ ʚʳʚʦʜ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʧʦʥʷʪʠʝ çʞʠʣʦʝ ʧʦʤʝʱʝʥʠʝè ʠ çʞʠʣʴʝè 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʚʥʦʟʥʘʯʥʳʤ. 

ɺ ʯ. 2 ʩʪ. 288 ɻʂ ʈʌ ʫʢʘʟʘʥʦ, ʯʪʦ çʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥè ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʜʘʥʥʦʝ ʧʦʥʷʪʠʝ, ʘ ʩʦʛʣʘʩʥʦ ʯ. 2 

ʩʪ. 15 ɾʂ ʈʌ ʞʠʣʳʤ ʧʦʤʝʱʝʥʠʝʤ ʧʨʠʟʥʘʝʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʧʦʤʝʱʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʷʚʣʷʝʪʩʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʠ ʧʨʠʛʦʜʥʦ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ 

(ʦʪʚʝʯʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʘʥʠʪʘʨʥʳʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʘʚʠʣʘʤ ʠ ʥʦʨʤʘʤ, ʠʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ). 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ɻʂ ʈʌ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʷʤʘʷ ʩʩʳʣʢʘ ʥʘ 

ʠʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ ɾʂ ʈʌ, ʚ ʢʦʪʦʨʦʤ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ 

çʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡè ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ. 

ɺ ʜʦʛʦʚʦʨʝ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʞʠʣʴʝ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ
 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʧ. 6 ʩʪ. 12 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 21.07.1997 ˉ 122-ʌɿ [3], ʪʦ ʝʩʪʴ ʪʘʤ 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ: ʘʜʨʝʩ (ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ) ʞʠʣʦʛʦ 

ʧʦʤʝʱʝʥʠʷ; ʚʠʜ (ʥʘʟʚʘʥʠʝ) ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ (ʞʠʣʦʡ ʜʦʤ (ʯʘʩʪʴ ʞʠʣʦʛʦ ʜʦʤʘ), 

ʢʚʘʨʪʠʨʘ (ʯʘʩʪʴ ʢʚʘʨʪʠʨʳ), ʢʦʤʥʘʪʘ); ʧʣʦʱʘʜʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʢʫʤʝʥʪʘʤʠ (ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʦʛʣʘʩʥʦ ʢʘʜʘʩʪʨʦʚʦʤʫ ʧʘʩʧʦʨʪʫ); ʥʘʟʥʘʯʝʥʠʝ (ʞʠʣʦʝ); ʠʥʘʷ ʥʝʦʙʭʦʜʠʤʘʷ 

ʠʥʬʦʨʤʘʮʠʷ (ʥʘʧʨʠʤʝʨ, ʵʪʘʞʥʦʩʪʴ ʞʠʣʦʛʦ ʜʦʤʘ, ʵʪʘʞ ʠ ʥʦʤʝʨ ʢʚʘʨʪʠʨʳ ʥʘ 

ʧʦʵʪʘʞʥʦʤ ʧʣʘʥʝ ʠ ʪ. ʜ.). 

ʆʪʤʝʪʠʤ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ ʟʘʢʨʝʧʣʝʥʦ ʚ ɾʂ 

ʈʌ, ʧʨʠʯʝʤ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʵʪʦ ʜʝʣʘʝʪʩʷ ʚʧʝʨʚʳʝ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ï ʵʪʦ ʥʝ 

ʪʦʣʴʢʦ ʧʣʦʱʘʜʴ ʞʠʣʳʭ ʢʦʤʥʘʪ, ʥʦ ʠ ʧʦʜʩʦʙʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʤʝʩʪ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʢʦʨʠʜʦʨʘ, ʢʫʭʥʠ ʠ ʪ. ʜ.). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʶʜʘ ʥʝ ʚʢʣʶʯʘʝʪʩʷ 

ʧʣʦʱʘʜʴ ʙʘʣʢʦʥʦʚ, ʣʦʜʞʠʡ, ʚʝʨʘʥʜ ʠ ʪʝʨʨʘʩ (ʧ. 4 ʩʪ. 15 ɾʂ ʈʌ). 

ʉʚʝʜʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʞʠʣʴʷ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʣʠʙʦ ʚ ʩʦʩʪʘʚʝ ʜʨʫʛʦʛʦ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ [6, ʩ. 154]. 

ɺʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʠʟ ʧʨʘʢʪʠʢʠ - ʚ 

ʥʦʪʘʨʠʘʣʴʥʦ ʟʘʚʝʨʝʥʥʦʤ ʜʦʛʦʚʦʨʝ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ ʙʳʣ ʫʢʘʟʘʥ 

ʘʜʨʝʩ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʯʪʦ ʘʧʝʣʣʷʮʠʦʥʥʦʡ ʠʥʩʪʘʥʮʠʝʡ ʙʳʣʦ ʨʘʩʮʝʥʝʥʦ ʢʘʢ 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ. 

ʇʨʝʟʠʜʠʫʤ ɺɸʉ ʜʘʥʥʳʡ ʚʳʚʦʜ ʥʝ ʧʨʠʟʥʘʣ ʟʘʢʦʥʥʳʤ ʠ ʦʙʦʩʥʦʚʘʥʥʳʤ. ɺ ʩʠʣʫ ʩʪ. 

554 ɻʂ ʈʌ ʚ ʜʦʛʦʚʦʨʝ ʧʨʦʜʘʞʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ ʜʘʥʥʳʝ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʸ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʠʣʠ ʚ ʩʦʩʪʘʚʝ ʜʨʫʛʦʛʦ 

ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʜʦʛʦʚʦʨ ʥʝ ʟʘʢʣʶʯʝʥ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʇʨʝʟʠʜʠʫʤ 

ɺɸʉ ʫʢʘʟʘʣ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʜʝʣʝ ʜʦʛʦʚʦʨ ʥʝ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʡ ʦ ʪʦʤ, ʢʘʢʠʝ 

ʢʦʥʢʨʝʪʥʦ ʧʣʦʱʘʜʠ ʚ ʟʜʘʥʠʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ [7]. 

ɻʦʚʦʨʷ ʦ ʧʨʝʜʤʝʪʝ ʜʦʛʦʚʦʨʘ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ 

ʪʘʢʦʡ ʠʥʪʝʨʝʩʥʳʡ ʚʦʧʨʦʩ, ʢʘʢ ʧʨʦʜʘʞʘ ʙʫʜʫʱʝʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʦ ʢʦʪʦʨʦʡ ʤʳ ʫʞʝ 

ʫʧʦʤʠʥʘʣʠ ʚʳʰʝ. ʈʘʥʝʝ ʜʘʥʥʘʷ ʪʝʤʘ ʙʳʣʘ ʥʘʩʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʘ, ʯʪʦ ʥʘ ʥʝʝ ʦʙʨʘʪʠʣ 

ʚʥʠʤʘʥʠʝ ʇʣʝʥʫʤ ɺʳʩʰʝʛʦ ʘʨʙʠʪʨʘʞʥʦʛʦ ʩʫʜʘ ʈʌ, ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʢʦʪʦʨʦʛʦ ʦʪ 

11.07.2011 ˉ 54 çʆ ʥʝʢʦʪʦʨʳʭ ʚʦʧʨʦʩʘʭ ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ 

ʜʦʛʦʚʦʨʦʚ ʧʦ ʧʦʚʦʜʫ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʘ ʚ 

ʙʫʜʫʱʝʤè ʦʪ 11 ʠʶʣʷ 2011 ʛ. ˉ 54 [8], ʜʘʚʘʣʠʩʴ ʨʘʟʲʷʩʥʝʥʠʷ ʢʘʩʘʝʤʦ ʜʦʛʦʚʦʨʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʧʨʝʜʤʝʪʦʤ ʷʚʣʷʝʪʩʷ ʝʱʝ ʥʝ ʧʦʩʪʨʦʝʥʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʣʠʙʦ ʥʝʜʚʠʞʠʤʦʝ 

ʠʤʫʱʝʩʪʚʦ, ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʢʦʪʦʨʦʝ ʝʱʝ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʤʳ ʥʝ ʥʘʡʜʝʤ ʥʦʨʤ, ʟʘʧʨʝʱʘʶʱʠʭ ʧʨʦʜʘʚʘʪʴ 

ʠʣʠ ʧʨʠʦʙʨʝʪʘʪʴ ʙʫʜʫʱʫʶ ʥʝʜʚʠʞʠʤʦʩʪʴ. ʊʦ ʝʩʪʴ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ 

ʧʨʦʜʘʚʘʝʤʳʡ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʜʘʚʮʘ ʠ ʥʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʧʨʘʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ 
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ʨʝʛʠʩʪʨʠʨʫʶʱʝʤ ʦʨʛʘʥʝ ʥʝ ʩʤʦʛʫʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʝʨʝʭʦʜ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ 

ʥʦʚʦʛʦ ʩʦʙʩʪʚʝʥʥʠʢʘ, ʠʩʭʦʜʷ ʠʟ ʩʪ. 131 ʠ ʩʪ. 551 ɻʂ ʈʌ. 

ʇʦʵʪʦʤʫ ʚ ʧ. 1 ʇʦʩʪʘʥʦʚʣʝʥʠʷ ˉ 54 ʠ ʛʦʚʦʨʠʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʝʨʝʜʘʪʴ ʧʨʘʚʦ ʥʘ ʠʤʫʱʝʩʪʚʦ ʧʦʢʫʧʘʪʝʣʶ, ʧʨʦʜʘʚʮʫ ʥʫʞʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʚʦʝ 

ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʦʪʯʫʞʜʘʝʤʦʝ ʠʤʫʱʝʩʪʚʦ. ɽʩʣʠ ʧʦʢʫʧʘʪʝʣʴ ʟʘʷʚʣʷʝʪ 

ʪʨʝʙʦʚʘʥʠʷ ʦ ʧʨʠʟʥʘʥʠʠ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʠ 

ʠʩʪʨʝʙʦʚʘʥʠʠ ʠʤʫʱʝʩʪʚʘ ʫ ʦʪʚʝʪʯʠʢʘ (ʧʨʦʜʘʚʮʘ), ʩʫʜ ʢʚʘʣʠʬʠʮʠʨʫʝʪ ʜʘʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢʘʢ ʪʨʝʙʦʚʘʥʠʷ ʦ ʧʦʥʫʞʜʝʥʠʠ ʢ ʠʩʧʦʣʥʝʥʠʶ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʧʝʨʝʜʘʯʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʱʠ (ʩʪ. 398 ɻʂ ʈʌ) ʠ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʝʨʝʭʦʜʘ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʜʚʠʞʠʤʫʶ ʚʝʱʴ, ʷʚʣʷʶʱʫʶʩʷ ʧʨʝʜʤʝʪʦʤ 

ʜʦʛʦʚʦʨʘ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ (ʧ. 3 ʩʪ. 551 ɻʂ ʈʌ) [12, 15-16]. 

ɺ ʜʦʛʦʚʦʨʝ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʙʫʜʫʱʝʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʪʦʨʦʥʳ ʥʝ ʩʤʦʛʫʪ ʫʢʘʟʘʪʴ 

ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ ʦʙʲʝʢʪʘ, ʪʘʢ ʢʘʢ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʝʱʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʥ ʥʝ ʩʪʦʠʪ ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʫʯʝʪʝ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʜʦʛʦʚʦʨ ʥʝʜʝʡʩʪʚʠʪʝʣʝʥ, 

ʚʝʜʴ ʚ ʥʝʤ ʚʩʝ ʨʘʚʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʝ, 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʫʶʱʠʝ ʝʛʦ: ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʩʪʨʦʷʱʝʛʦʩʷ ʜʦʤʘ, ʙʫʜʫʱʘʷ ʧʣʦʱʘʜʴ, 

ʠʥʳʝ ʩʚʝʜʝʥʠʷ ʠʟ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʪʘʢʠʝ ʩʚʝʜʝʥʠʷ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʘʤʦʤ ʜʦʛʦʚʦʨʝ, ʥʦ ʠ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʷʚʣʷʶʱʠʭʩʷ ʝʛʦ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ (ʥʘʧʨʠʤʝʨ, ʘʢʪ ʧʨʠʝʤʘ-ʧʝʨʝʜʘʯʠ). 

ʎʝʥʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʜʦʛʦʚʦʨʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʝʤ, ʦʙʫʩʣʦʚʣʝʥʦ 

ʵʪʦ ʢʘʢ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʪʘʢ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʩʩʯʠʪʘʪʴ 

ʥʘʣʦʛ, ʠʩʭʦʜʷ ʠʟ ʮʝʥʳ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ. 

ʆʧʨʝʜʝʣʷʷ ʮʝʥʫ ʢʘʢ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʩʣʦʚʠʝ ʜʦʛʦʚʦʨʘ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʞʠʣʦʡ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʩʣʝʜʫʝʪ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʜʠʩʢʫʩʩʠʦʥʥʦʤ ʚʦʧʨʦʩʝ ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ 

ʫʢʘʟʘʥʠʷ ʮʝʥʳ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʜʦʛʦʚʦʨʝ (ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠ ʧʨʦʜʘʞʝ 

ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ). ʇʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʠʤʝʝʪʩʷ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʤʥʝʥʠʷ, ʦʪʨʘʞʝʥʥʳʭ 

ʚ ʩʫʜʝʙʥʳʭ ʧʦʩʪʘʥʦʚʣʝʥʠʷʭ. 

ʂ ʧʨʠʤʝʨʫ, ʌɸʉ ʎʝʥʪʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʚ ʩʚʦʝʤ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʦʪ 28.02.2007 ʧʦ 

ʜʝʣʫ ˉ ɸ08-13678/05-8 [5] ʧʨʠʟʥʘʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʜʦʛʦʚʦʨ ʥʝʟʘʢʣʶʯʝʥʥʳʤ ʚ ʩʚʷʟʠ 

ʩ ʪʝʤ, ʯʪʦ ʮʝʥʘ ʦʩʥʦʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʙʳʣʘ ʥʝ ʩʦʛʣʘʩʦʚʘʥʘ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʮʝʥʘ ʦʪʥʝʩʝʥʘ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʜʦʛʦʚʦʨʘ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 3 ʩʪ. 429 ɻʂ ʈʌ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʜʦʛʦʚʦʨ 

ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʫʩʣʦʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʜʤʝʪ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʦʩʥʦʚʥʦʛʦ ʜʦʛʦʚʦʨʘ, ʢʘʩʩʘʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʩʦʯʣʘ ʧʨʘʚʠʣʴʥʳʤ 

ʚʳʚʦʜ ʩʫʜʘ ʘʧʝʣʣʷʮʠʦʥʥʦʡ ʠʥʩʪʘʥʮʠʠ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʜʦʛʦʚʦʨ ʷʚʣʷʝʪʩʷ 

ʥʝʟʘʢʣʶʯʝʥʥʳʤ. ʉ ʪʘʢʠʤ ʤʥʝʥʠʝʤ ʩʣʦʞʥʦ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ.
 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʦʧʨʦʩ ʦ ʚʢʣʶʯʝʥʠʠ ʚ ʦʩʥʦʚʥʦʡ ʜʦʛʦʚʦʨ 

ʫʩʣʦʚʠʡ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʦʛʦʚʦʨʦʤ, ʜʦʣʞʝʥ ʨʝʰʘʪʴʩʷ ʩʫʜʦʤ ʩ 

ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʜʝʣʘ, ʦʪʨʘʞʝʥʦ ʚ ʧ. 3 ʀʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʠʩʴʤʘ 

ʇʨʝʟʠʜʠʫʤʘ ɺɸʉ ʈʌ ʦʪ 05.05.1997 ˉ 14 çʆʙʟʦʨ ʧʨʘʢʪʠʢʠ ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʨʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʢʣʶʯʝʥʠʝʤ, ʠʟʤʝʥʝʥʠʝʤ ʠ ʨʘʩʪʦʨʞʝʥʠʝʤ ʜʦʛʦʚʦʨʦʚè [8]. 

ʇʨʝʟʠʜʠʫʤ ɺɸʉ ʈʌ ʧʦʩʯʠʪʘʣ, ʯʪʦ ʥʝ ʫʢʘʟʘʥʠʝ ʮʝʥʳ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʜʦʛʦʚʦʨʝ 

ʥʝ ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʩʦʛʣʘʩʠʷ ʩʪʦʨʦʥ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. 

ʉʩʳʣʘʷʩʴ ʥʘ ʩʪ. 424 ɻʂ ʈʌ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʮʝʥʳ ʜʦʛʦʚʦʨʘ ʧʦ ʮʝʥʝ ʩʨʘʚʥʠʤʳʭ ʪʦʚʘʨʦʚ ʧʨʠ ʩʨʘʚʥʠʤʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚ ʩʣʫʯʘʝ 

ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʚ ʚʦʟʤʝʟʜʥʦʤ ʜʦʛʦʚʦʨʝ, ʇʨʝʟʠʜʠʫʤ ɺɸʉ ʈʌ ʩʜʝʣʘʣ 

ʚʳʚʦʜ, ʯʪʦ ʧʨʘʚʦʤʝʨʥʦ ʪʨʝʙʦʚʘʥʠʝ ʚʢʣʶʯʠʪʴ ʚ ʦʩʥʦʚʥʦʡ ʜʦʛʦʚʦʨ ʫʩʣʦʚʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʮʝʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʩʪ. 424 ɻʂ ʈʌ. 

ɼʘʣʝʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʮʝʥʘ ʚ ʜʦʛʦʚʦʨʝ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʞʠʣʴʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ 

ʧʦ-ʨʘʟʥʦʤʫ. ʉʪ. 317 ɻʂ ʈʌ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʘʞʝʥʠʷ ʮʝʥʳ ʚ 

ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ ʠʣʠ ʫʩʣʦʚʥʳʭ ʜʝʥʝʞʥʳʭ ʝʜʠʥʠʮʘʭ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʧʣʘʯʝʥʘ ʚ ʨʫʙʣʷʭ ʚ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʫʤʤʝ. 
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ʎʝʥʘ ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥʘ ʟʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʩʫʤʤʘ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʦʚ ʧʦʤʝʱʝʥʠʷ (ʩʪ. 555 ɻʂ ʈʌ). ʇʨʠ 

ʧʦʧʫʣʷʨʥʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʦʩʦʙʝ ʦʧʣʘʪʳ ʞʠʣʴʷ ʚ ʢʨʝʜʠʪ ʚ ʜʦʛʦʚʦʨʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʫʢʘʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩʘʤʘ ʮʝʥʘ, ʥʦ ʠ ʪʦ, ʚ ʢʘʢʦʤ ʧʦʨʷʜʢʝ ʚʳʧʣʘʯʠʚʘʝʪʩʷ ʢʨʝʜʠʪ, 

ʩʨʦʢʠ ʝʛʦ ʚʳʧʣʘʪʳ ʠ ʨʘʟʤʝʨʳ ʧʣʘʪʝʞʝʡ (ʩʪ. 489 ɻʂ ʈʌ). 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʧʨʠʤʝʥʷʷ ʧʨʘʚʠʣʦ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʩʪ. 317 ɻʂ ʈʌ, ʠ 

ʫʢʘʟʳʚʘʷ ʩʪʦʠʤʦʩʪʴ ʞʠʣʴʷ ʚ, ʥʘʧʨʠʤʝʨ, ʜʦʣʣʘʨʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʧʨʦʧʠʩʘʪʴ, ʢʘʢʦʡ 

ʢʫʨʩ ʚʘʣʶʪʳ ʢ ʨʫʙʣʶ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʦʧʣʘʪʝ. ɽʩʣʠ ʠʟ ʜʦʛʦʚʦʨʘ ʷʩʥʦ ʥʝ ʙʫʜʝʪ 

ʩʣʝʜʦʚʘʪʴ, ʢʘʢʦʡ ʠʤʝʥʥʦ ʢʫʨʩ ʧʨʠʤʝʥʷʝʪʩʷ, ʪʦ ʵʪʦ ʙʫʜʝʪ ʥʘʨʫʰʝʥʠʝʤ ʧʦʣʦʞʝʥʠʡ ʩʪ. 

555 ɻʂ ʈʌ. 

ʉʣʦʞʥʦʩʪʴ ʧʨʝʜʤʝʪʘ ʜʦʛʦʚʦʨʘ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʞʠʣʴʷ ʥʝ ʧʦʟʚʦʣʷʝʪ, ʢʘʢ ʙʳ ʪʦ ʥʠ 

ʙʳʣʦ, ʧʨʠʤʝʥʷʪʴ ʢ ʥʝʤʫ ʧʨʘʚʠʣʦ ʧ. 3 ʩʪ. 424 ɻʂ ʈʌ, ʮʝʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʝ ʤʦʞʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴʩʷ ʩ ʮʝʥʦʡ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʨʫʛʦʛʦ ʦʙʲʝʢʪʘ, ʭʦʪʷ ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʠ ʘʥʘʣʦʛʠʯʥʦʛʦ [9]. 

ʉʦʛʣʘʩʥʦ ʧ. 2 ʩʪ. 555 ɻʂ ʈʌ ʮʝʥʘ ʦʪʯʫʞʜʘʝʤʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ 

ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʞʠʣʦʡ ʜʦʤ ʠʣʠ ʯʘʩʪʴ ʜʦʤʘ), ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

(ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʧʨʘʚʘ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʝʨʝʭʦʜʷʪ ʢ ʧʦʢʫʧʘʪʝʣʶ) 

ʣʠʙʦ ʮʝʥʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʣʠʙʦ ʮʝʥʫ ʧʨʘʚʘ ʘʨʝʥʜʳ ʵʪʦʛʦ 

ʫʯʘʩʪʢʘ. ɼʘʥʥʦʝ ʧʨʘʚʠʣʦ ʷʚʣʷʝʪʩʷ ʜʠʩʧʦʟʠʪʠʚʥʳʤ. ɺ ʜʦʛʦʚʦʨʝ ʤʦʞʥʦ ʧʨʦʧʠʩʘʪʴ ʠʥʦʡ 

ʧʦʨʷʜʦʢ [13, c.147]. 

ʇʨʦʙʣʝʤʳ ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʢʘʟʘʥʥʫʶ ʚ ʜʦʛʦʚʦʨʝ 

ʮʝʥʫ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʝʥʴʛʠ ʥʝ ʙʳʣʠ ʧʝʨʝʜʘʥʳ [10, c. 159-160]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʫʜʝʙʥʳʭ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʚʳʚʦʜʦʚ, ʚʦ-ʧʝʨʚʳʭ, ʥʝʣʴʟʷ ʜʦʧʫʩʢʘʪʴ ʫʢʘʟʘʥʠʷ ʚ ʜʦʛʦʚʦʨʝ ʥʝʧʦʣʥʦʡ ʩʫʤʤʳ 

ʩʪʦʠʤʦʩʪʠ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ; ʚʦ-ʚʪʦʨʳʭ, ʧʦʜʧʠʩʘʥʠʝ ʘʢʪʘ ʧʨʠʝʤʘ-ʧʝʨʝʜʘʯʠ 

ʧʦʤʝʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ; ʚ-

ʪʨʝʪʴʠʭ, ʧʝʨʝʜʘʚʘʪʴ ʜʝʥʴʛʠ ʙʝʟʦʧʘʩʥʝʝ ʚʩʝʛʦ ʯʝʨʝʟ ʩʝʡʬ ʚ ʙʘʥʢʝ ʣʠʙʦ ʧʫʪʝʤ ʨʘʩʯʝʪʦʚ 

ʧʣʘʪʝʞʥʳʤʠ ʧʦʨʫʯʝʥʠʷʤʠ [11, c. 102]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʩʦʙʦ ʫʢʘʟʘʪʴ ʥʘ ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʧʦʣʦʞʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʜʦʛʦʚʦʨʝ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚ ʢʘʯʝʩʪʚʝ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʩʣʦʚʠʷ ʫʢʘʟʳʚʘʪʴ ʧʝʨʝʯʝʥʴ ʣʠʮ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʧʨʘʚʦʤ 

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʦʪʯʫʞʜʘʝʤʦʛʦ ʞʠʣʴʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʘʣʴʥʘʷ ʟʘʱʠʪʘ 

ʥʦʚʦʛʦ ʩʦʙʩʪʚʝʥʥʠʢʘ ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʚʥʝʩʝʥʠʝʤ ʚ ʧ. 1 ʩʪ. 558 ɻʂ ʈʌ 

ʜʦʧʦʣʥʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʧʦʢʫʧʘʪʝʣʶ ʧʨʘʚʦ ʟʘʢʣʶʯʘʪʴ ʩ ʪʘʢʠʤʠ ʣʠʮʘʤʠ 

ʜʦʛʦʚʦʨ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʡʤʘ, ʝʩʣʠ ʠʭ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʞʠʣʳʤ ʧʦʤʝʱʝʥʠʝʤ 

ʙʝʩʩʨʦʯʥʦ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ɻʂ ʈʌ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʷʤʘʷ ʩʩʳʣʢʘ ʥʘ ʠʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ ɾʂ ʈʌ, ʚ ʢʦʪʦʨʦʤ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ çʩʦʩʪʘʚʥʳʭ 

ʯʘʩʪʝʡè ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ. 

ʅʘʤʠ, ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʙʝʣʘ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʚ ʯ. 1 ʩʪ. 288 ɻʂ ʈʌ ʠ ʜʦʧʦʣʥʠʪʴ ʝʝ ʧʫʥʢʪʦʤ ʩʣʝʜʫʶʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ: 

çʉʦʙʩʪʚʝʥʥʠʢ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʘʚʘ ʚʣʘʜʝʥʠʷ, ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷ 

ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʝʤʫ ʞʠʣʳʤ ʧʦʤʝʱʝʥʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝʤ. ʂ ʞʠʣʳʤ 

ʧʦʤʝʱʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʘ ʠʤʝʥʥʦ, ʞʠʣʦʡ ʜʦʤ, ʢʚʘʨʪʠʨʘ 

(ʠʣʠ ʠʭ ʯʘʩʪʠ), ʢʦʤʥʘʪʳè. 
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Current legal regulation of the insurance of hazardous 

production facilities in the Russian Federation 

Yudashkin A. (Russian Federation) 

ʇʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ ʩʪʨʘʭʦʚʘʥʠʷ 

ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʖʜʘʰʢʠʥ ɸ. ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
Yudashkin A. (Russian Federation) Current legal regulation of the insurance of hazardous production facilities in the Russian Federation / ʖʜʘʰʢʠʥ ɸ. ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) ʇʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ ʩʪʨʘʭʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ 

ʖʜʘʰʢʠʥ ɸʥʜʨʝʡ ɺʘʣʝʥʪʠʥʦʚʠʯ / Yudashkin Andrey ï ʩʪʫʜʝʥʪ,  

ʢʘʬʝʜʨʘ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ ʠ ʧʨʦʮʝʩʩʘ,  

ʀʥʩʪʠʪʫʪ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ  

ʊʶʤʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʶʤʝʥʴ 

 

ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʘʢʪʠʢʝ ʩʪʨʘʭʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʚʣʘʜʝʣʴʮʝʚ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʪʨʘʭʦʚʘʥʠʷ, ʚʳʷʚʣʝʥʳ ʝʝ ʥʝʛʘʪʠʚʥʳʝ ʠ 

ʧʦʟʠʪʠʚʥʳʝ ʘʩʧʝʢʪʳ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʩʪʨʘʭʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

Abstract: the article is about the practice of liability insurance of hazardous production 

facilities in Russia. The article describes the legal system regarding this type of insurance. 

The author analyzes the negative and positive aspects of the current legal framework 

regulating the insurance of hazardous production facilities. 
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ɺʩʪʫʧʠʚʰʠʡ ʚ ʩʠʣʫ ʩ 1 ʷʥʚʘʨʷ 2012 ʛʦʜʘ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 225Ȥʌɿ çʆʙ 
ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘʜʝʣʴʮʘ ʦʧʘʩʥʦʛʦ ʦʙʲʝʢʪʘ 

ʟʘ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʥʘ ʦʧʘʩʥʦʤ ʦʙʲʝʢʪʝè, ʷʚʣʷʝʪʩʷ 

ʦʙʦʩʥʦʚʘʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤʳ ʩʪʨʘʭʦʚʘʥʠʷ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʥʝʩʝʥʠʝʤ 

ʫʱʝʨʙʘ ʞʠʟʥʠ ʠ ʠʤʫʱʝʩʪʚʫ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʧʨʠ ʘʚʘʨʠʠ ʥʘ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ.  

ʈʘʥʝʝ ʜʘʥʥʘʷ ʩʬʝʨʘ ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʨʝʛʫʣʠʨʦʚʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ ʟʘʢʦʥʘʤʠ 

 ̄116-ʌɿ çʆ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚè ʠ 

 ̄117-ʌɿ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡè, ʨʝʛʫʣʠʨʫʶʱʠʤʠ 

ʜʦʙʨʦʚʦʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘʜʝʣʴʮʝʚ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚè, ʠʤʝʚʰʠʭ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʪʨʘʭʦʚʘʥʠʝ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ 

ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ, ʘ ʩʪʨʘʭʦʚʳʝ ʩʫʤʤʳ ʙʳʣʠ ʥʝ ʩʧʦʩʦʙʥʳ ʧʦʢʨʳʪʴ ʨʝʘʣʴʥʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʚʦʟʥʠʢʘʚʰʫʶ ʧʨʠ ʩʪʨʘʭʦʚʦʤ ʩʣʫʯʘʝ. ɺ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ ʟʘʢʦʥʘ ˉ116-

ʌɿ ʧʨʦʠʟʦʰʝʣ ʨʷʜ ʘʚʘʨʠʡ, ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʜʦʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʡ ʥʘ ʰʘʭʪʝ 

çʈʘʩʧʘʜʩʢʘʷè ʠ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʡ ɻʕʉ ʚ 2009 ʛʦʜʫ, ʢʦʤʧʘʥʠʝʡ çʈʫʩ-ɻʠʜʨʦè ʙʳʣʦ 

ʚʳʧʣʘʯʝʥʦ ʩʝʤʴʷʤ ʧʦʛʠʙʰʠʭ ʠ ʧʦʩʪʨʘʜʘʚʰʠʭ 110 ʤʣʥ. ʨʫʙʣʝʡ, ʠʟ ʨʝʟʝʨʚʥʦʛʦ ʬʦʥʜʘ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 75 ʤʣʥ. ʨʫʙʣʝʡ. ɺʳʧʣʘʪʳ ʞʝ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ 

ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʌɿ ˉ 117-ʌɿ ʩʦʩʪʘʚʠʣʠ ʚʩʝʛʦ 7 

ʤʣʥ. ʨʫʙ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʥʘ ʰʘʭʪʝ çʈʘʩʧʘʜʩʢʘʷè ʚ 2010 ʛʦʜʫ ʩʝʤʴʠ ʧʦʛʠʙʰʠʭ ʥʘ 

ʰʘʭʪʝ ʧʦʣʫʯʠʣʠ ʢʦʤʧʝʥʩʘʮʠʠ ʚ ʨʘʟʤʝʨʝ ʙʦʣʝʝ 440 ʤʣʥ. ʨʫʙʣʝʡ. ʀʟ ʥʠʭ ʩʪʨʘʭʦʚʳʝ 

ʚʳʧʣʘʪʳ ʧʦ ʜʘʥʥʦʤʫ ʚʠʜʫ ʩʪʨʘʭʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʪʦʣʴʢʦ 10 ʤʣʥ. ʨʫʙʣʝʡ [7]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʟʘʢʦʥʝ ʥʝ ʙʳʣ ʧʨʦʨʘʙʦʪʘʥ ʚʦʧʨʦʩ ʧʝʨʝʩʪʨʘʭʦʚʢʠ ʩʫʱʝʩʪʚʝʥʥʳʭ 
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ʨʠʩʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʩʪʨʘʭʦʚʦʯʥʦʛʦ ʧʫʣʘ, ʬʫʥʢʮʠʠ ʠ ʧʦʣʥʦʤʦʯʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʩʪʨʘʭʦʚʱʠʢʦʚ 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ, ʘ ʪʘʢʞʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʚ ʟʦʥʘʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʫʛʨʦʟʳ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʏʉ) ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 80 ʤʣʥ. 

ʯʝʣʦʚʝʢ, ʪ.ʝ. 55 % ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ [10], ʩʪʘʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʠʥʷʪʠʷ ʥʦʚʦʛʦ ɿʘʢʦʥʘ ˉ 225-ʌɿ. 

ɼʘʥʥʳʤ ʟʘʢʦʥʦʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʘʜʝʢʚʘʪʥʳʝ ʩʪʨʘʭʦʚʳʝ ʩʫʤʤʳ, ʧʨʠ ʵʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʩʪʨʘʭʦʚʦʡ ʩʫʤʤʳ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 6 ʤʣʨʜ. 500 ʤʣʥ. ʨʫʙ., 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʪʨʘʭʦʚʦʛʦ ʧʫʣʘ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ ʜʣʷ 

ʈʦʩʩʠʠ ʨʘʟʤʝʨʘ.  

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ɿʘʢʦʥʘ ˉ 225-ʌɿ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʘʭʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʚʩʝʭ 

ʚʠʜʦʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʚʣʘʜʝʶʱʠʭ 

ʦʧʘʩʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʚʪʦʟʘʧʨʘʚʦʯʥʳʤʠ ʩʪʘʥʮʠʷʤʠ 

ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ.  

2. ʉʪʨʘʭʦʚʳʝ ʩʫʤʤʳ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʧʦʜʣʝʞʘʪ ʣʠ ʦʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʦʙʲʝʢʪʳ (ʠʣʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ) ʜʝʢʣʘʨʠʨʦʚʘʥʠʶ. 

3. ʋʩʪʘʥʦʚʣʝʥʘ ʝʜʠʥʘʷ ʰʢʘʣʘ ʙʘʟʦʚʳʭ ʪʘʨʠʬʥʳʭ ʩʪʘʚʦʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʦʚʦʛʦ ʚʠʜʘ ʠ ʢʣʘʩʩʘ ʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

4. ʅʘ ʢʘʞʜʳʡ ʦʧʘʩʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ ʟʘʢʣʶʯʘʝʪʩʷ ʦʪʜʝʣʴʥʳʡ ʜʦʛʦʚʦʨ 

ʩʪʨʘʭʦʚʘʥʠʷ, ʧʣʘʪʝʞʠ ʧʦ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 

5. ʉʪʨʘʭʦʚʘʥʠʝʤ ʟʘʱʠʱʝʥʳ ʢʘʢ ʪʨʝʪʴʠ ʣʠʮʘ, ʪʘʢ ʠ ʨʘʙʦʪʥʠʢʠ ʩʘʤʦʛʦ ʩʪʨʘʭʦʚʘʪʝʣʷ. 

6. ɺ ʪʦʤ ʯʠʩʣʝ ʚʦʟʤʝʱʘʝʪʩʷ ʚʨʝʜ, ʚ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʫʩʣʦʚʠʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʧʦʪʝʨʧʝʚʰʝʛʦ. 

7. ʇʦ ʚʳʧʣʘʪʘʤ ʫʩʪʘʥʦʚʣʝʥʳ ʣʠʤʠʪʳ ʥʘ ʦʜʥʦʛʦ ʧʦʪʝʨʧʝʚʰʝʛʦ: ʧʦ ʞʠʟʥʠ ʠ 

ʟʜʦʨʦʚʴʶ ï 2 ʤʣʥ., ʧʦ ʥʘʨʫʰʝʥʠʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ï 200 ʪʳʩ., ʧʦ ʠʤʫʱʝʩʪʚʫ 

ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ï 360 ʪʳʩ., ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ï 500 ʪʳʩ. ʨʫʙ. 

8. ʇʨʠʤʝʥʝʥʠʝ ʢʨʫʧʥʳʭ ʰʪʨʘʬʦʚ ʢ ʚʣʘʜʝʣʴʮʘʤ ʆʇʆ (300ï500 ʪʳʩ. ʨʫʙ.) ʧʨʠ 

ʥʝʚʳʧʦʣʥʝʥʠʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ ʆʇʆ (ʆʉ ʆʇʆ). 

ʉ ʤʦʤʝʥʪʘ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ɿʘʢʦʥʘ ˉ 225-ʌɿ ʧʨʦʰʣʦ ʙʦʣʝʝ ʪʨʝʭ ʣʝʪ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʚʝʩʪʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠʪʦʛʠ ʠ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ɺ.ʄ. ʂʦʩʦʙʨʦʜʦʚʘ [9], ʧʝʨʚʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʟʘʢʦʥʦʤ ʚʳʩʦʢʠʡ ʙʘʨʴʝʨ ʚʭʦʜʘ ʥʘ ʵʪʦʪ ʨʳʥʦʢ. ʉʦʠʩʢʘʪʝʣʶ ʣʠʮʝʥʟʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʯʣʝʥʩʪʚʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʩʪʨʘʭʦʚʱʠʢʦʚ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʅʉʉʆ), ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʪʴ ʩʪʘʞʝʤ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘʜʝʣʴʮʝʚ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʣʝʪ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʦ ʜʦʧʫʩʢʝ ʥʘ ʵʪʦʪ ʨʳʥʦʢ ʧʨʠʥʠʤʘʶʪ ʢʨʫʧʥʝʡʰʠʝ ʩʪʨʘʭʦʚʱʠʢʠ, 

ʚʭʦʜʷʱʠʝ ʚ ʧʨʝʟʠʜʠʫʤ ʅʉʉʆ.  

ʂ ɺ.ʄ. ʂʦʩʦʙʨʦʜʦʚʫ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʟʘʤʝʩʪʠʪʝʣʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʌʝʜʝʨʘʣʴʥʦʡ 

ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʡ ʩʣʫʞʙʳ ʈʦʩʩʠʠ ɸ.ɹ. ʂʘʰʝʚʘʨʦʚ [8], ʢʦʪʦʨʳʡ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ 

ʧʦʨʷʜʦʢ ʷʚʣʷʝʪʩʷ ʥʝʧʨʘʚʦʤʝʨʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʙʷʟʘʪʝʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʩʝʛʤʝʥʪʦʤ ʨʳʥʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʘʨʴʝʨ 

ʚʭʦʜʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʘʞʝ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʛʦ ʚʠʜʘ ʩʪʨʘʭʦʚʘʥʠʷ - 

ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʥʝ ʷʚʣʷʝʪʩʷ ʚʝʨʥʳʤ.  

ɺʪʦʨʦʡ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʢʦʥ ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʩʪʨʘʭʦʚʘʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘʜʝʣʴʮʝʚ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʟʘʱʠʪʫ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʧʨʠ 

ʵʪʦʤ ʥʝ ʟʘʪʨʘʛʠʚʘʝʪ ʚʦʧʨʦʩʳ ʚʦʟʤʝʱʝʥʠʷ ʚʨʝʜʘ, ʧʨʠʯʠʥʸʥʥʦʛʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʘʚʘʨʠʠ ʥʘ ʦʧʘʩʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʲʝʢʪʝ 

ʯʘʱʝ ʚʩʝʛʦ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʫʱʝʨʙ ʥʘʥʦʩʠʪʩʷ ʠʤʝʥʥʦ ʵʢʦʣʦʛʠʠ, ʯʪʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʜʦʣʞʥʦ ʧʦʩʪʘʚʠʪʴ ʵʪʦʪ ʚʦʧʨʦʩ ʚ ʨʷʜ ʥʝ ʧʨʦʩʪʦ ʘʢʪʫʘʣʴʥʳʭ, ʥʦ ʩʢʦʨʝʝ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ [6].  
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ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘʢʦʥʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʪʨʝʪʴʶ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʦʙʣʝʤʫ: ʝʡ ʦʢʘʟʘʣʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʯʝʪ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʚʣʘʜʝʣʴʮʘʤ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʝʨʝʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʦʥʳʝ ʥʘ ʙʦʣʝʝ 

ʥʠʟʢʠʝ ʢʣʘʩʩʳ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʢʘʢ ʩʪʨʘʭʦʚʦʡ ʪʘʨʠʬ, ʪʘʢ ʠ ʩʪʨʘʭʦʚʫʶ ʚʳʧʣʘʪʫ, 

ʧʨʝʥʝʙʨʝʛʘʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. 

ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʫʪʠ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʦʣʠʩʘ ï ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʲʝʢʪʘ. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʟʘʪʨʘʪʳ ʧʦ ʚʪʦʨʦʤʫ ʩʧʦʩʦʙʫ ʥʝ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʧʝʨʚʳʤ, ʯʪʦ ʠ ʤʦʪʠʚʠʨʫʝʪ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʥʘ ʠʛʨʫ ʩ ʟʘʢʦʥʦʤ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʶʜʘ ʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ 

ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʥʠʞʘʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʪʨʘʭʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, 

ʞʝʣʘʶʱʠʤʠ ʧʨʠʚʣʝʯʴ ʢʣʠʝʥʪʦʚ, ʯʪʦ ʪʘʢ ʞʝ ʧʦʜʪʘʣʢʠʚʘʝʪ ʚʣʘʜʝʣʴʮʝʚ ʦʪʢʣʘʜʳʚʘʪʴ 

ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʨʦʙʝʣʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʟʨʝʚʰʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ, 

ʘ ʪʘʢʞʝ ʜʦʨʘʙʦʪʢʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ. ɺ ʪʦʤ 

ʯʠʩʣʝ ʪʨʝʙʫʝʪʩʷ ʜʦʨʘʙʦʪʢʘ ɿʘʢʦʥʘ ˉ225-ʌɿ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʠ 

ʨʘʩʯʸʪʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʚʥʝʜʨʝʥʠʷ ʵʪʦʡ ʩʪʦʠʤʦʩʪʠ ʚ 

ʨʘʩʯʸʪ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʘʚʘʨʠʠ ʥʘ ʦʧʘʩʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʦʙʲʝʢʪʝ, ʢʘʢ ʠʩʪʦʯʥʠʢʝ ʥʘʠʙʦʣʴʰʝʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʵʢʦʣʦʛʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʫʨʝʛʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ: 

- ʚʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʥʘ ʦʩʥʦʚʝ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʩʪʨʘʭʦʚʱʠʢʦʚ ʜʣʷ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʩʝʨʴʝʟʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʥʘ ʚʩʣʝʜʩʪʚʠʝ ʘʚʘʨʠʡ ʠ ʠʥʳʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʣʫʯʘʝʚ; 

- ʚʦ-ʚʪʦʨʳʭ, ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʧʨʘʚʦʚʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʶ ʨʷʜʘ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʩʪʨʘʭʦʚʦʡ ʟʘʱʠʪʳ 

ʥʘʩʝʣʝʥʠʷ ʠ ʩʫʙʲʝʢʪʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ 

ʢʘʢ ʧʨʘʚʦʚʦʡ, ʪʘʢ ʠ ʤʦʨʘʣʴʥʦʡ ʤʝʨʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ; 

- ʚ-ʪʨʝʪʴʠʭ, ʥʝʦʙʭʦʜʠʤʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʫ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ, ʥʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ (ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ) 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ; 

- ʚ-ʯʝʪʚʝʨʪʳʭ, ʪʨʝʙʫʝʪʩʷ ʜʦʨʘʙʦʪʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʧʦ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ 

ʜʘʥʥʦʤʫ ʚʠʜʫ ʩʪʨʘʭʦʚʘʥʠʷ. ʕʪʦʤʫ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ; 

- ʚ-ʧʷʪʳʭ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʘʚʪʦʥʦʤʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʫʱʝʨʙʘ, ʧʨʠʯʠʥʷʝʤʦʛʦ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ ʦʪʜʝʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʘʤ; 

- ʚ-ʰʝʩʪʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʚʥʝʩʫʜʝʙʥʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʫʱʝʨʙʘ, 

ʧʨʠʯʠʥʸʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʟʘʧʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʢʘʢ ʦʙʣʝʛʯʠʪʴ ʵʪʦʪ 

ʧʨʦʮʝʩʩ, ʪʘʢ ʠ ʫʤʝʥʴʰʠʪʴ ʩʘʤ ʦʙʲʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʨʘʥʥʠʤ 

ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʫʨʦʥʘ; 

- ʚ-ʩʝʜʴʤʳʭ, ʪʨʝʙʫʝʪʩʷ ʨʘʟʚʠʪʴ ʩʠʩʪʝʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʫʜʠʪʘ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʘʩʧʝʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʨʝʛʫʣʠʨʦʚʘʥʳ ʚ 

ɿʘʢʦʥʝ ʈʌ ˉ225-ʌɿ ʦʪ 27 ʠʶʣʷ 2010 ʛ. çʆʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘʜʝʣʴʮʘ ʦʧʘʩʥʦʛʦ ʦʙʲʝʢʪʘ ʟʘ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ 

ʥʘ ʦʧʘʩʥʦʤ ʦʙʲʝʢʪʝè ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʚ ʥʝʛʦ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ɿʘʢʦʥʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ 

ʧʦʜʟʘʢʦʥʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʤʝʪʦʜʠʯʝʩʢʦʝ (ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʦʝ) ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ.  

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʩʪʨʘʭʦʚʱʠʢʘʤ, ʪʘʢ ʠ 

ʩʪʨʘʭʦʚʘʪʝʣʷʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʧʦʧʳʪʢʠ ʫʞʝ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʠ ʜʦ 

2013 ʛʦʜʘ, ʢʦʛʜʘ ʩʪʨʘʭʦʚʱʠʢʠ ʚʳʩʪʫʧʘʣʠ ʟʘ ʧʨʠʥʷʪʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʙ 
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ʦʙʷʟʘʪʝʣʴʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɽʱʝ 

ʚ 1996 ʛ. ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ɼʫʤʫ ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʳʣ ʚʥʝʩʝʥ ʧʨʦʝʢʪ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʘʭʦʚʘʥʠʠè, ʥʦ ʚ 1997 ʛ. ʟʘʢʦʥʦʧʨʦʝʢʪ ʙʳʣ ʦʪʢʣʦʥʝʥ [4]. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʰʠʣʦ ʧʦʡʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʧʫʪʝʤ, ʚʥʦʩʷ 

ʠʟʤʝʥʝʥʠʷ ʚ ʜʝʡʩʪʚʫʶʱʠʝ ʟʘʢʦʥʳ ʠ ʧʦʜʟʘʢʦʥʥʳʝ ʘʢʪʳ [6]. ʂʨʫʧʥʳʝ ʩʪʨʘʭʦʚʳʝ 

ʢʦʤʧʘʥʠʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʧʨʠʥʷʪʠʠ ʧʦʜʦʙʥʳʭ ʟʘʢʦʥʦʚ, ʜʦʣʞʥʳ ʠ ʜʘʣʴʰʝ ʠʭ 

ʣʦʙʙʠʨʦʚʘʪʴ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʩʪʨʘʭʦʚʱʠʢʘ ʚ ʧʦʣʫʯʝʥʠʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ ʣʫʯʰʝ ʣʶʙʦʛʦ ʠʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫ ʩʪʨʘʭʦʚʘʪʝʣʷ, ʚ ʯʝʤ, ʦʯʝʚʠʜʥʦ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʠ ʛʦʩʫʜʘʨʩʪʚʦ [5, ʩ. 134].  
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