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ɸʅʅʆʊɸʎʀʗ 

ʀʟʫʯʝʥʳ ʜʝʛʠʜʨʦʘʨʦʤʘʪʠʟʘʮʠʷ ʤʝʪʘʥʘ ʚ ʙʝʥʟʦʣ ʥʘ ʙʠʤʝʪʘʣʣʘʣʶʤʦʦʢʩʠʜʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ; ʚʣʠʷʥʠʝ 

ʅ2ʆ, ʉʆ2, ʉʅ3ʆʅ ʠʣʠ ʜʠʤʝʪʠʣʦʚʳʡ ʵʬʠʨ (ɼʄʕ) ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʜʝʛʠʜʨʦʮʠʢʣʦʛʝʢʩʘʤʝʨʠʟʘʮʠʠ (ɼɻʎɻ) 

ʤʝʪʘʥʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʠʤʝʪʘʣʣʘʣʶʤʦʦʢʩʠʜʥʦʛʦ Ni, ReOx/Al 2O3 ʢʘʪʘʣʠʟʘʪʦʨʘ. 

ABSTRACT  

The dehydroaromatization of methane to benzene on bimetallum-alumina catalysts has been studied; Influ-

ence of ʅ2ʆ, ʉʆ2, ʉʅ3ʆʅ or dimethyl ether (DME) on the stability of dehydrocyclohexamerization (DHCH) of 

methane in the presence of a bimetal alumina Ni, ReOx / Al2O3 catalyst. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʦʢʠʩʣʠʪʝʣʴʥʘʷ ʜʝʛʠʜʨʦʘʨʦʤʘʪʠʟʘʮʠʷ, ʤʝʪʘʥ, ʙʝʥʟʦʣ, ʙʠʤʝʪʘʣʣʘʣʶʤʦʦʢʩʠʜʥʳʝ 

ʢʘʪʘʣʠʟʘʪʦʨʳ 

Keywords: non-oxidative dehydroaromatization, methane, benzene ,bimetallalumoxide catalysts. 

 

ɺɺɽɼɽʅʀɽ 

ʄʝʪʘʥ, ʠʤʝʶʱʠʡ ʙʦʣʴʰʠʝ ʧʨʠʨʦʜʥʳʝ ʨʝ-

ʩʫʨʩʳ, ʚ ʩʠʣʫ ʩʚʦʝʡ ʭʠʤʠʯʝʩʢʦʡ ʠʥʝʨʪʥʦʩʪʠ ʥʝ 

ʥʘʭʦʜʠʪ ʧʨʷʤʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʦʵʪʦʤʫ ʠʥʪʝʨʝʩ ʢ ʨʘʟʚʠʪʠʶ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʚʣʝʯʝʥʠʝ ʤʝʪʘʥʘ ʚ 

ʧʦʜʦʙʥʳʝ ʧʨʦʮʝʩʩʳ ʚʝʣʠʢ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʤʝʪʘʥʘ ʚ ʧʨʦʮʝʩʩʝ ʥʝʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝʛʠʜʨʦ-

ʘʨʦʤʘʪʠʟʘʮʠʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦ-

ʜʦʨʦʜʦʚ ʠ ʚʦʜʦʨʦʜʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 

ʅʝʦʢʠʩʣʠʪʝʣʴʥʘʷ ʘʨʦʤʘʪʠʟʘʮʠʷ ʤʝʪʘʥʘ ʨʝʘʣʠ-

ʟʫʝʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʮʝʦʣʠʪʥʳʭ (ʚ ʦʩʥʦʚʥʦʤ, ʄʦʆx 

(ZSM-5) [1, 2] ʠʣʠ ʙʠʤʝʪʘʣʣʘʣʶʤʦʦʢʩʠʜʥʳʭ 

M,ReOx/Al 2O3 (M = Pt, Ni ʠʣʠ Co) [3-5] ʢʘʪʘʣʠʟʘʪʦ-

ʨʘʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʦʪ-

ʣʠʯʠʝ ʦʪ ʄʦʆx /ZSM-5, ʧʨʝʚʨʘʱʝʥʠʝ ʤʝʪʘʥʘ ʥʘ ʙʠ-

ʤʝʪʘʣʣʘʣʶʤʦʦʢʩʠʜʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ ʧʨʠʚʦʜʠʪ ʢ 

ʩʝʣʝʢʪʠʚʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʙʝʥʟʦʣʘ, ʪ.ʝ. ʤʝʪʘʥ ʜʝ-

ʛʠʜʨʦʮʠʢʣʦʛʝʢʩʘʤʝʨʠʟʫʝʪʩʷ (ɼɻʎɻ) [6,7]. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʨʦʜʳ ʢʘʪʘʣʠʟʘʪʦʨʘ ʜʝʛʠʜʨʦ-

ʘʨʦʤʘʪʠʟʘʮʠʠ ʜʣʷ ʧʨʦʮʝʩʩʘ ʭʘʨʘʢʪʝʨʝʥ ʧʝʨʠʦʜ ʘʢ-

ʪʠʚʘʮʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʦʢʠʩʣʝʥʠʷ ʉʆ2, 

ʅ2ʆ ʠ ʅ2, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠ ʥʘʢʦʧʣʝ-

ʥʠ̫ ʫʛʣʝʨʦʜʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ [2, 4]. ɼʘʣʝʝ ʬʠʢʩʠ-

ʨʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʝʣʝʢʪʠʚʥʦʩʪʴʶ ʦʪ 60 ʜʦ 85% ʠ ʧʝ-

ʨʠʦʜ ʩʪʘʙʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʪʘʣʠʟʘʪʦʨʘ, 

ʢʦʪʦʨʦʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 50 ʤʠʥʫʪ. ʅʘʣʠʯʠʝ ʠʥʜʫʢʮʠ-

ʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʥʠʟʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʘʪʘʣʠʟʘʪʦ-

ʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ 

ʨʝʘʢʮʠʦʥʥʫʶ ʩʨʝʜʫ ʩ ʄʦʆʭ/ ZSM-5 ʜʦʙʘʚʣʷʶʪ ʵʪʠ-

ʣʝʥ, ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʚʦʜʦʨʦ-

ʜʦʤ [2]. ɺ ʧʨʦʮʝʩʩʝ ʩ ʙʠʤʝʪʘʣʣʘʣʶʤʦʦʢʩʠʜʥʳʤʠ 

ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ ʵʪʦʪ ʵʬʬʝʢʪ ʫʩʪʨʘʥʷʝʪʩʷ ʚʘʨʴʠʨʦ-

ʚʘʥʠʝʤ ʚʨʝʤʝʥʠ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʢʘʪʘ-

ʣʠʟʘʪʦʨʘ ʚʦʟʜʫʭʦʤ, ʩʦʭʨʘʥʷʷ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛ-

ʣʝʨʦʜʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ  (ʋʆ) [4], ʇʨʠ ʵʪʦʤ ʦʙʨʘ-

ʟʝʮ ʜʦʦʢʠʩʣʷʝʪʩʷ ʚʦʟʜʫʭʦʤ. 

ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʚʠʯ-

ʥʦʡ ʉ-ʉ ʩʚʷʟʠ ʠʟ ʜʚʫʭ ʤʦʣʝʢʫʣ ʉʅ4 ʧʨʦʪʝʢʘʝʪ ʩ ʫʯʘ-

ʩʪʠʝʤ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʩʚʷʟʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʚʭʦ-

ʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʙʠʤʝʪʘʣʣʘʣʶʤʦʦʢʩʠʜʥʦʛʦ ʢʘʪʘʣʠ-

ʟʘʪʦʨʘ [3]. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʘʥʠʝ ʵʪʠʭ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʚ ʦʢʠʩʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʤ ʠʭ ʩʪʘʙʠʣʴʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ. ʈʝ-

ʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʨʝʘʢ-

ʮʠʦʥʥʫʶ ʩʨʝʜʫ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ʠʥʛʨʝʜʠʝʥ-

ʪʦʚ. ʇʦʵʪʦʤʫ, ʥʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ 

ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʅ2ʆ, ʉʆ2, ʉʅ3ʆʅ ʠʣʠ (ʉʅ3)2ʆ 

ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ɼɻʎɻ ʤʝʪʘʥʘ ʚ ʧʨʠʩʫʪ-

ʩʪʚʠʠ ʙʠʤʝʪʘʣʣʘʣʶʤʦʦʢʩʠʜʥʦʛʦ Ni,ReOx/Al 2O3 ʢʘ-

ʪʘʣʠʟʘʪʦʨʘ. 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸʗ ʏɸʉʊʔ  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ Ni, 

ReOx/Al 2O3 (ɸʅʈ) ʢʘʪʘʣʠʟʘʪʦʨ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʧʦ 

ʤʝʪʦʜʠʢʝ [2]. ɼʣʷ ʵʪʦʛʦ ʠʟ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ NiCl2 

ʠ NH4ReO7 ʘʜʩʦʨʙʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠʦʥʳ ʥʠʢʝʣʷ 

ʠ ʨʝʥʠʷ ʥʘʥʦʩʠʣʠ ʥʘ ʧʨʦʢʘʣʝʥʥʫʶ ʧʨʠ 750 oC ʩʬʝ-

ʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ɔAl2O3. ʆʙʨʘʟʮʳ ʧʦʩʣʝ ʬʠʣʴʪʨʦ-

ʚʘʥʠʷ ʩʫʰʠʣʠ ʧʨʠ 80 oC ʠ 120 oC, ʜʘʣʝʝ ʧʨʦʢʘʣʠʚʘʣʠ 
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ʧʨʠ 750 oC ʚ ʪʝʯʝʥʠʝ 3ʯ. ʂʦʣʠʯʝʩʪʚʦ ʥʘʥʝʩʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ɸɸʉ ʧʦ ʨʘʟʥʦʩʪʠ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʠʩʭʦʜʥʦʤ ʠ ʢʦʥʝʯʥʦʤ 

ʨʘʩʪʚʦʨʘʭ. ʉʦʜʝʨʞʘʥʠʝ ʥʠʢʝʣʷ ʠ ʨʝʥʠʷ ʚ ʛʦʪʦʚʦʤ 

ʢʘʪʘʣʠʟʘʪʦʨʝ ʙʳʣʦ 0,5 ʠ 1,0 ʤʘʩ. %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʝʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʢʚʘʨʮʝʚʦʤ ʨʝʘʢʪʦʨʝ ʩʦ ʩʪʘʮʠ-

ʦʥʘʨʥʳʤ ʩʣʦʝʤ ʢʘʪʘʣʠʟʘʪʦʨʘ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚ-

ʣʝʥʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 650 oC. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʢʘʪʘ-

ʣʠʟʘʪʦʨʦʚ ʚʦʟʜʫʭʦʤ ʧʨʠ 750 oC ʫʩʪʘʥʦʚʢʫ ʧʨʦʜʫ-

ʚʘʣʠ ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ (N2) ʚ ʪʝʯʝʥʠʝ 0.5 ʯ ʠ ʟʘʪʝʤ ʚ 

ʨʝʘʢʪʦʨ ʚʚʦʜʠʣʠ ʤʝʪʘʥ (ʯʠʩʪʦʪʘ > 99.6%). ɺʨʝʤʷ 

ʢʦʥʪʘʢʪʘ ʨʝʘʢʪʘʥʪʘ ʩ ʢʘʪʘʣʠʟʘʪʦʨʦʤ 2.48 ʩ.  

ɼʦʟʠʨʦʚʘʥʥʫʶ ʧʦʜʘʯʫ ʠʥʛʨʝʜʠʝʥʪʦʚ (3% ʤʦʣ) 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʭ ʚʚʦʜʘ ʚ ʨʝʘʢʮʠʦʥ-

ʥʫʶ ʟʦʥʫ ʧʦʩʣʝ ʚʳʭʦʜʘ ʨʝʘʢʮʠʠ ɼɻʎɻ ʤʝʪʘʥʘ ʥʘ 

ʫʨʦʚʥʝ ʩʪʘʙʠʣʴʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʉʆ2 ʠʣʠ ɼʄʕ 

(99,9) ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʘʣʣʦʥʦʚ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʧʫʩʢʘʣʠ ʚ ʩʤʝʩʠʪʝʣʴ- ʥʘʛʨʝʚʘ-

ʪʝʣʴ ʠ ʜʘʣʝʝ, ʚ ʩʤʝʩʠ ʩ ʨʝʘʢʪʘʥʪʦʤ ʧʦʩʪʫʧʘʣ ʚ ʨʝʘʢ-

ʪʦʨ. ɹʠʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʅ2ʆ ʠʣʠ ʦʩʫʰʝʥʥʳʡ 

ʉʅ3ʆʅ ʧʦʜʘʚʘʣʠ ʚ ʩʤʝʩʠʪʝʣʴ-ʥʘʛʨʝʚʘʪʝʣʴ ʜʦʟʠʨʫ-

ʶʱʠʤ ʞʠʜʢʦʩʪʥʳʤ ʥʘʩʦʩʦʤ. 

ʇʨʦʜʫʢʪʳ ʨʝʘʢʮʠʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʭʨʦʤʘʪʦʛʨʘʬʘ, ʩʥʘʙʞʝʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘʤʠ ʠʦʥʠʟʘ-

ʮʠʠ ʧʣʘʤʝʥʝʤ (ɼʀʇ) ʜʣʷ ʘʥʘʣʠʟʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʜʣʷ ʘʥʘʣʠʟʘ H2, CH4, CO ʠ CO2. 

ɼʣʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ H2O ʝʝ ʧʝʨʝʚʦ-

ʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʢʘʨʙʠʜʘ ʢʘʣʴʮʠʷ ʚ ʉ2H2, ʢʦʪʦʨʳʡ 

ʜʝʪʝʢʪʠʨʦʚʘʣʠ ɼʀʇ. 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

ʂʦʥʪʘʢʪʠʨʦʚʘʥʠʝ ʤʝʪʘʥʘ ʩ ʥʝʚʦʩʩʪʘʥʦʚʣʝʥʥʳʤ 

Ni,ReOx/Al 2O3 ʢʘʪʘʣʠʟʘʪʦʨʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜ-

ʚʝʨʛʥʫʪʳʤ ʩʪʘʥʜʘʨʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʚʦʟʜʫʭʦʤ (650 

Áʉ, 1 ʯ), ʧʨʠʚʦʜʠʪ ʢ ʩʝʣʝʢʪʠʚʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ 

ʙʝʥʟʦʣʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ 

ʚʦʜʦʨʦʜʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ɺʣʠʷʥʠʝ ʦʢʠʩʣʝʥʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʥʘ ɼɻʎɻ ʤʝʪʘʥʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ɸʅʈ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʊ-

650ʦʉ; ʆʉ=1450ʯ-1 

ʀʥʛʨʝʜʠʝʥʪʳ: 1-ʙʝʟ; 2- ʉʆ2; 3-ʉʅ3ʆʅ; 4 -ɼʄʕ 

 

ʇʨʝʚʨʘʱʝʥʠʶ ʤʝʪʘʥʘ ʚ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦ-

ʜʦʨʦʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʰʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʢʘʪʘ-

ʣʠʟʘʪʦʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʨʝʘʢʪʘʥʪʘ ʩ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʩʪʘʜʠʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʘ-

ʪʘʣʠʟʘʪʦʨʘ ʤʝʪʘʥʦʤ. 

ʇʦʩʣʝʜʫʶʱʠʝ, ʤʥʦʛʦʢʨʘʪʥʳʝ ʮʠʢʣʳ; ʩʪʘʥ-

ʜʘʨʪʥʘʷ ʨʝʛʝʥʝʨʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʢʦʥʪʘʢʪʠʨʦʚʘ-

ʥʠʝ ʨʝʘʢʪʘʥʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʦʨʦʰʝʡ ʚʦʩʧʨʦ-

ʠʟʚʦʜʠʤʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʛʣʫʙʠʥʘ ʜʝʟʘʢʪʠʚʘʮʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʪ.ʝ. ʙʦʣʝʝ ʜʣʠ-

ʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʢʘʪʘʣʠʟʘʪʦʨʘ ʜʦ 1,5-2 ʯ, ʢʦʛʜʘ ʚʳʭʦʜ 

ʉ6ʅ6 ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʦʪʤʝ-

ʯʝʥʥʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝ-

ʜʫʝʪ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʘʷ ʨʝʛʝʥʝʨʘʮʠʷ ʚʦʟʜʫʭʦʤ ʧʨʠʚʦ-

ʜʠʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢ ʧʦʣʥʦʤʫ ʧʘʜʝʥʠʶ ʘʢʪʠʚʥʦ-

ʩʪʠ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʘ ʩ ʜʨʫʛʦʡ ï ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʨʝʘʢʪʘʥʪʘ, ʢʘʪʘʣʠʟʘʪʦʨ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝ-

ʤʝʥʠ, ʚʥʦʚʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʦʠ ʨʝʘʢʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʪ.ʝ. ʥʘʙʣʶʜʘʝʤʘʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʦʟ-

ʜʫʭʘ ʜʝʟʘʢʪʠʚʘʮʠʷ ʦʙʨʘʪʠʤʘ. 

ʀʩʭʦʜʥʳʡ ʤʦʤʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʘʢʪʘʥʪʘ ʩ 

ʢʘʪʘʣʠʟʘʪʦʨʦʤ (ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ) ʤʦʞʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʪʘʜʠʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ɼɻʎɻ ʤʝʪʘʥʘ. ɺʦ ʚʨʝʤʷ ʵʪʦʡ ʩʪʘʜʠʠ, 

ʢʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣ. 1, ʢʘʪʘʣʠʟʘʪʦʨ ʧʦʜʚʝʨʛʘ-

ʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʤʝʪʘʥʦʤ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʦʥʚʝʨʩʠʷ ʢʠʩʣʦ-

ʨʦʜʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʝʛʦ ʩʦʩʪʘʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʜʫʢ-

ʪʦʚ ʦʢʠʩʣʝʥʠʷ (ʉʆ2, ʅ2ʆ), ʘ ʩ ʜʨʫʛʦʡ, ʧʦʢʨʳʚʘʝʪʩʷ 

ʫʛʣʝʨʦʜʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺʝʨʦʷʪʥʦ, ʵʪʠ ʤʦʜʠ-

ʬʠʮʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ Ni, ReOx/Al 2O3 ʢʘʪʘʣʠʟʘʪʦʨʘ, ʘʢʪʠʚʥʦʛʦ ʚ 

ɼɻʎɻ ʤʝʪʘʥʘ. ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʪʘʥʘ -ʢʘʪʘʣʠʟʘʪʦʨ ʚ ʧʨʦ-

ʮʝʩʩʝ ɼɻʎɻ (ʜʝʛʠʜʨʦʮʠʢʣʦʛʝʢʩʘʤʝʨʠʟʘʮʠʷ) ʤʝʪʘʥʘ, 

ʧʦʢʘʟʳʚʘʶʱʠʝ ʫʜʘʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠʟ ʦʙʲʝʤʘ ʢʘʪʘ-

ʣʠʟʘʪʦʨʘ ʚ ʚʠʜʝ ʉʆ2 ʠ ʅ2ʆ, ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʙ-

ʨʘʟʮʘ. 

ɸʥʘʣʠʟ ʧʨʦʜʫʢʪʦʚ ( ʪʘʙʣ.1) ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʉʆ2 ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʚʝʨʰʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʠʩ-

ʭʦʜʥʳʭ 5-7 ʤʠʥʫʪ, ʘ ʦʙʨʘʟʦʚʘʥʠʝ ʅ2ʆ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʫʤʝʥʴʰʝʥʠʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʭʦʜʥʳʝ 32 % ʚʳ-

ʜʝʣʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʦʪʚʝʪʩʪʚʝʥʝʥʥʳ ʟʘ ʛʣʫʙʦʢʦʝ 

ʦʢʠʩʣʝʥʠʝ ʉʅ4. 
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ʊʘʙʣʠʮʘ 1 

ʇʨʝʚʨʘʱʝʥʠʝ ʤʝʪʘʥʘ Ni, ReOx/Al 2O3; ʊ = 650 Áʉ, ʆʉ = 1450 ʯ-1 

ɺʨʝʤʷ, ʤʠʥ 
ʂʦʥʚʝʨʩʠʷ, % ʉʝʣʝʢʪʠʚʥʦʩʪʴ, % ʉ 

ʉʅ4 ʆ ʩʚʷʟ* ʉ6ʅ6 ʉʆ2 ʉ 

3 28,0 60,0 - 96 4,0 

5 20,0 71,0 8,0 17 75,0 

10 18,2 76,0 68 0,0 32,0 

15 18,7 78,0 75 0,0 25,0 

20 17,9 - 77 0,0 23,0 

30 15,8 80,0 80 0,0 20 

40 13,4 81,5 87,5 0,0 13,0 

60 11,5 85 93,0 0,0 6,0 

* ï ʢʠʩʣʦʨʦʜ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʆʙʨʘʙʦʪʢʘ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚʦʜʦʨʦʜʦʤ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʨʘʪʠʤʦʡ ʜʝʟʘʢʪʠʚʘʮʠʠ 

ʦʙʨʘʟʮʘ. 

ʊʘʙʣʠʮʘ 2 

ɺʳʜʝʣʝʥʠʝ ʩʚʷʟʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʩ Ni, ReOx/Al 2O3 ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʉʅ4 ʠ ʅ2 

ɺʦʩʩʪʘʥʦ 

ʚʠʪʝʣʴ 

ɺʳʜʝʣʝʥʥʳʡ ʆ, 

ʤʤʦʣʴÖʛ-1ʢʘʪ 

ɺʨʝʤʷ, ʤʠʥ 

3 7 10 15 30 60 120 

Ni, ReOx/Al 2O3 

CH4 n1 0,028 0,040 0,045 0,048 0,050 0,057 0,062 

n2 0,056 0,059 0,061 0,061 0,061 0,061 0,061 

nɆ 0,084 0,099 0,106 0,109 0,111 0,118 0,123 

H2 n2 0,130 0,126 0,139 0,139  0,139  

Ni,ReOx /Al 2O3 (ʚʦʩʩʪʘʥʦʚʣʝʥ ʅ2) 

CH4 nɆ 0,120 0,138 0,138 0,140  0,140  

* n1 ʠ n2 ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʢʠʩʣʦʨʦʜʘ, ʚʳʜʝʣʝʥʥʦʤʫ ʚ ʚʠʜʝ ʅ2ʆ ʠ ʉʆ2. 

** nɆ ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, ʚʳʜʝʣʝʥʥʦʝ ʚ ʚʠʜʝ ʅ2ʆ ʠ ʉʆ2. 

*** ʂʘʪʘʣʠʟʘʪʦʨ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʦʜʦʨʦʜʦʤ ʙʳʣ ʧʦʜʚʝʨʛʥʫʪ ʩʪʘʥʜʘʨʪʥʦʡ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʦʙʨʘ-

ʙʦʪʢʝ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʪʠʪʨʦʚʘʥʠʷ ɸʅʈ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚʦ-

ʜʦʨʦʜʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣ.2 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ 

ʥʝʛʦ ʚʳʜʝʣʷʝʪʩʷ 0,139 ʤʤʦʣʴ/ʛʢʘʪ ʩʚʷʟʘʥʥʦʛʦ ʢʠʩʣʦ-

ʨʦʜʘ, ʢʦʪʦʨʦʝ ʧʨʠʥʷʪʦ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʘʥʢʠʩʣʦʨʦʜʥʳʭ ʩʤʝʩʝʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʛʣʫʙʦʢʦʝ ʦʢʠʩ-

ʣʝʥʠʝ ʤʝʪʘʥʘ. ʂʦʥʪʘʢʪʠʨʦʚʘʥʠʝ ʯʠʩʪʦʛʦ ʤʝʪʘʥʘ ʩ 

ʙʠʤʝʪʘʣʣʘʣʶʤʦʦʢʩʠʜʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ, ʧʦʜʚʝʨʛ-

ʥʫʪʳʤʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʨʝʦʢʠʩ-

ʣʝʥʠʶ, ʪʘʢʞʝ ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʢʠʭ-

ʣʠʙʦ ʚʳʩʰʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʀʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣ 1,2 ʩʣʝʜʫʝʪ, 

ʯʪʦ ʧʨʝʚʨʘʱʝʥʠʝ ʤʝʪʘʥʘ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʩʚʷ-

ʟʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ. ʕʪʦ ʚʳʪʝʢʘʝʪ ʠʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚ ʤʝʪʘʥʘ, ʧʨʝʚʨʘʪʠʚʰʠʭʩʷ ʚ ʮʝʣʝʚʦʡ ʧʨʦ-

ʜʫʢʪ (ʙʝʥʟʦʣ) ʩ ʢʦʣʠʯʝʩʪʚʘʤʠ ʚʳʜʝʣʝʥʠʷ ʦʙʲʝʤʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ʠʟ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚ ʭʦʜʝ ʨʝʘʢʮʠʠ ʧʨʦʜʫʢ-

ʪʘʤʠ ʛʣʫʙʦʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʤʝʪʘʥʘ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʝʢʨʘ-

ʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʥʘʯʘʣʫ ʬʠʢʩʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ 

ɼɻʎɻ ʤʝʪʘʥʘ, ʥʘʙʣʶʜʘʝʤʦʤʫ ʧʦʩʣʝ ʧʷʪʦʡ ʤʠʥʫʪʳ 

ʦʧʳʪʘ. ʉʢʦʨʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʦʙʲʝʤʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, 

ʥʘʯʠʥʘʷ ʩ ʜʝʩʷʪʦʡ ʤʠʥʫʪʳ ʣʠʥʝʡʥʦ ʩʥʠʞʘʝʪʩʷ. ʆʜ-

ʥʘʢʦ, ɼɻʎɻ ʤʝʪʘʥʘ ʚ ʵʪʦʤ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ ʠʤʝʝʪ 

ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ . 

ʅʘ ʨʠʩ. 2 ʩʦʧʦʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ ʩʫʤʤʘʨʥʦʛʦ 

ʨʘʩʭʦʜʘ ʦʙʲʝʤʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʩ ʢʦʣʠʯʝʩʪʚʘʤʠ ʤʦ-

ʣʝʢʫʣ ʤʝʪʘʥʘ ʧʨʝʪʝʨʧʝʚʰʠʭ ɼɻʎɻ, ʧʨʠʭʦʜʷʱʠʭʩʷ 

ʥʘ ʦʜʠʥ ʘʪʦʤ ʚʳʜʝʣʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʨʠʩ. 2, ʦʙʱʝʝ ʚʳʜʝʣʝʥʠʝ 

ʦʙʲʝʤʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʦʧʳʪʘ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ ʥʘʩʳʱʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, 

ʯʠʩʣʦ ʤʦʣʝʢʫʣ ʤʝʪʘʥʘ, ʧʦʜʚʝʨʛʥʫʚʰʠʭʩʷ ɼɻʎɻ ʠ 

ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʠʥ ʘʪʦʤ ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʦʙʲʝʤʘ 

ʢʠʩʣʦʨʦʜʘ (ʚʳʜCH On /
4

) ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ɼʘʥʥʳʝ ʨʠʩ. 2 (ʢʨʠʚʘʷ 1) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʦʙʲʝʤʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʦʪ ʚʨʝ-

ʤʝʥʠ ʦʧʳʪʘ ʠʤʝʝʪ ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʪʨʝ-

ʤʷʩʴ ʢ ʟʥʘʯʝʥʠʶ 82 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʙʨʘʟʦʚʘ-

ʥʠʠ ʙʝʥʟʦʣʘ ʫʯʘʩʪʚʫʝʪ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʦʙʲʝʤʥʦʛʦ ʢʠʩʣʦʨʦʜʘ (ʦʢʦʣʦ 20 %). 
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ʈʠʩʫʥʦʢ 2 ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʱʝʛʦ ʨʘʩʭʦʜʘ ʢʠʩʣʦʨʦʜʘ (1) ʠ ʦʪʥʦʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʚʨʘʪʠʚʰʝʛʦʩʷ ʤʝ-

ʪʘʥʘ ʥʘ 1 ʘʪʦʤ ʚʳʜʝʣʝʥʥʦʛʦ ʦʙʲʝʤʥʦʛʦ ʢʠʩʣʦʨʦʜʘ (2).  

ʂʘʪʘʣʠʟʘʪʦʨ 0,5 % Ni, 0,5 % Reʆʭ/ɔ-Al2O3, ʊ =650 Áʉ, V=1450 ʯ-1 

 

ʆʜʥʘʢʦ ʧʦ ʤʝʨʝ ʨʘʩʭʦʜʘ ʵʪʦʡ ʯʘʩʪʠ ʦʙʲʝʤʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ʨʘʩʪʝʪ ʚʝʣʠʯʠʥʘ nCH4/nO2 (ʨʠʩ.2, ʢʨʠʚʘʷ 

2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ [3] ʦʜʠʥ ʘʪʦʤ ʦʙʲʝʤ-

ʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʤʥʦʛʦʢʨʘʪʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʘʢʪʠʚʘʮʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʉïʉ ʩʚʷʟʠ ʠʟ ʜʚʫʭ ʤʦʣʝʢʫʣ ʤʝʪʘʥʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʲʝʤʥʦʛʦ ʢʠʩ-

ʣʦʨʦʜʘ ʚ ʭʦʜʝ ʨʝʘʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝ-

ʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ-

ʧʦʣʥʝʥʠʝ ʟʘʧʘʩʘ ʵʪʦʡ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ɼɻʎɻ ʤʝʪʘʥʘ. 

ɸʥʘʣʠʟʠʨʫʷ ʚʢʣʘʜ ʚ ɼɻʎɻ ʤʝʪʘʥʘ ʩʚʷʟʘʥʥʦʛʦ ʢʠʩ-

ʣʦʨʦʜʘ ʦʪʤʝʪʠʤ, ʯʪʦ ʥʘʣʠʯʠʝ ʜʘʞʝ ʥʝʙʦʣʴʰʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʢʠʩʣʦʨʦʜʘ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ (~3 ʤʦʣ. %) ʧʦʣ-

ʥʦʩʪʴʶ ʠʥʛʠʙʠʨʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʙʝʥʟʦʣʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʘʥʘʣʠʟ ʧʨʦʜʫʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʪʘʥʘ ʩ 

ʦʢʠʩʣʝʥʥʳʤ ʧʦʩʣʝ ʨʝʛʝʥʝʨʘʮʠʠ (ʚ ʪʝʯʝʥʠʝ 3 ʯ) ʢʘ-

ʪʘʣʠʟʘʪʦʨʦʤ (ʪʘʙʣ.1) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 65 % ʚʩʝʛʦ 

ʦʙʲʝʤʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʫʜʘʣʷʝʪʩʷ ʠʟ ʦʙʨʘʟʮʘ ʚ ʚʠʜʝ 

ʧʨʦʜʫʢʪʦʚ ʛʣʫʙʦʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʚ ʧʝʨʚʳʝ ʧʷʪʴ ʤʠ-

ʥʫʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʪʘʙʣ.1, ʜʣʷ ʩʪʘʙʠʣʴ-

ʥʦʡ ʨʘʙʦʪʳ ɸʅʈ ʢʘʪʘʣʠʟʘʪʦʨʘ ʪʨʝʙʫʝʪʩʷ ʧʦʜʜʝʨʞʘ-

ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʲʝʤʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʝʜʝʣʘʭ 

18-22%.. 

 

ʊʘʙʣʠʮʘ 3 

ɺʳʭʦʜ ʙʝʥʟʦʣʘ ʠ ʙʘʣʘʥʩ ʦʙʲʝʤʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʪʘʥʘ ʩ ʢʘʪʘʣʠʟʘʪʦʨʦʤ (0,3 % Ni , 1,0 

% Re)/ɔ-Al 2O3 T = 650 ƺC, ʆʉ = 1450 ʯ-1 

ʇʨʦʜʦʣʞʠ-ʪʝʣʴʥʦʩʪʴ 

ʦʧʳʪʘ, ʤʠʥ 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ 

ʉ6H6, ʤʤʦʣʴ 

[O]ʦʩʪ* , 

ʤʤʦʣʴ 

[O]ʚʳʜ**, 

ʤʤʤʦʣʴ 
[C6H6]/[O]ʚʳʜ 

0 0 0,331 0 0 

3 0 0,156 0,175 0 

5 - 0,114 0,042 - 

10 1,45 0,097 0,017 42 

15 3,43 0,097 0,017 58 

40 10,16 0,053 0,044 76,5 

* ï ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, ʦʩʪʘʚʰʝʛʦʩʷ ʚ ʦʙʲʝʤʝ ʢʘʪʘʣʠʟʘʪʦʨʘ; ** ï ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, ʚʳʜʝʣʠʚʰʝʛʦʩʷ 

ʠʟ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚ ʩʦʩʪʘʚʝ ʧʨʦʜʫʢʪʦʚ ʛʣʫʙʦʢʦʛʦ ʦʢʠʩʣʝʥʠʷ. 

 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʜʦʙʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ɸʅʈ 

ʢʘʪʘʣʠʟʘʪʦʨʘ, ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʨʝʜʫ ʧʦ ʟʘʚʝʨʰʝʥʠʠ 

ʧʝʨʝʧʘʜʘ ʘʢʪʠʚʘʮʠʠ ʦʙʨʘʟʮʘ ʚʚʦʜʠʣʠ ʧʨʠʤʝʨʥʦ 3 

ʤʦʣ % ʅ2ʆ ʠʣʠ ʉʆ2, ʷʚʣʷʶʱʠʭʩʷ ʧʨʦʜʫʢʪʘʤʠ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʅ2ʆ ʧʨʦ-

ʠʩʭʦʜʠʪ ʨʝʟʢʘʷ ʜʝʟʘʢʪʠʚʘʮʠʷ ʢʘʪʘʣʠʟʘʪʦʨʘ (ʨʠʩ.1). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ (N2 ʠʣʠ He) ʧʨʠʚʦʜʠʪ ʢ ʚʦʩʧʨʦʠʟ-

ʚʝʜʝʥʠʶ ʜʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ɼɻʎɻ ʤʝʪʘʥʘ 

ʧʦʩʣʝ ʩʪʘʥʜʘʨʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʘʪʘʣʠʟʘʪʦʨʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʢʘʯʝʩʪʚʝ ʦʢʠʩʣʠʪʝʣʷ -ʜʠʦʢ-
ʩʠʜ ʫʛʣʝʨʦʜʘ ʧʨʦʷʚʣʷʝʪ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʜʝʡ-
ʩʪʚʠʷ ʥʘ ʧʨʦʮʝʩʩ ɼɻʎɻ ʤʝʪʘʥʘ. ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʦ, 
ʢʘʢ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʚʚʦʜʘ ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʨʝʜʫ ɼɻʎɻ ʤʝ-
ʪʘʥʘ 3 ʤʦʣ % ʉʆ2 , ʜʝʟʘʢʪʠʚʘʮʠʷ ʉ-ʉ ʩʚʷʟʠ ʢʘʪʘʣʠ-
ʟʘʪʦʨʘ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʜʣʷʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝ-
ʜʝʥʠʝ ʚ ʨʝʘʢʮʠʶ ʚ ʢʘʯʝʩʪʚʝ ʦʢʠʩʣʠʪʝʣʷ ʉʆ2, ʚ ʮʝ-
ʣʦʤ, ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʪʘʣʠʟʘʪʦʨʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʠ 
ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʚʝʜʝʥʥʳʝ ʚ ʨʝʘʢʮʠʦʥʥʫʶ 
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ʩʨʝʜʫ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʢʘʟʳ-
ʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʠʩʣʦʨʦʜʘ, ʚʭʦ-
ʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ɸʅʈ ʢʘʪʘʣʠʟʘʪʦʨʘ. 
ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʦ ʚʳʜʝʣʝʥʠʠ ʤʦʣʝ-

ʢʫʣ ʅ2ʆ ʚ ʪʝʯʝʥʠʝ ʧʨʦʮʝʩʩʘ (ʪʘʙʣ.2), ʠ ʦʪʤʝʯʝʥʥʦʝ 
ʚʳʰʝ ʚʣʠʷʥʠʝ ʚʚʦʜʘ ʜʦʙʘʚʦʢ ʅ2ʆ ʥʘ ʭʦʜ ʨʝʘʢʮʠʠ 
(ʨʠʩ 1), ʠ ʤʥʦʛʦʢʨʘʪʥʦʝ ʫʯʘʩʪʠʝ ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ, 
ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʉ-
ʉ ʠʥʪʝʨʤʝʜʠʘʪʦʚ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʘʞʥʦʩʪʴ ʨʦʣʠ ʵʪʦʡ 
ʤʦʣʝʢʫʣʳ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʝʨʚʠʯʥʦʡ ʉ-ʉ ʩʚʷʟʠ ʤʦʣʝʢʫʣʘʤʠ ʤʝʪʘʥʘ ʨʝʘʣʠʟʫ-

ʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʤʝʜʠʘʪʘ ʙʣʠʟʢʦʛʦ ʧʦ ʩʪʨʦʝ-
ʥʠʶ ʜʠʤʝʪʠʣʦʚʦʤʫ ʵʬʠʨʫ (ɼʄʕ) [3]. ʇʦʵʪʦʤʫ ʚ ʨʝ-
ʘʢʮʠʦʥʥʫʶ ʩʨʝʜʫ ʚʤʝʩʪʦ ʤʦʣʝʢʫʣ ʚʦʜʳ (ʚ ʢʘʯʝʩʪʚʝ 
ʜʦʙʘʚʦʢ) ʙʳʣʠ ʚʚʝʜʝʥʳ ʤʝʪʘʥʦʣ ʠʣʠ ɼʄʕ.  
ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩ.1 ʚʠʜʥʦ, 

ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʨʝʘʢʮʠʶ ʤʝʪʘʥʦʣʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʩʥʠʞʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʙʝʥʟʦʣʘ, ʦʜʥʘʢʦ ʩʪʘʙʠʣʴ-
ʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʦʩʪʘʪʦʯʥʦ ʚʦʟʨʘʩʪʘʝʪ. ɿʥʘʯʠʪʝʣʴ-
ʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʬʫʥʢ-
ʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʪʘʣʠʟʘʪʦʨʘ ʦʢʘʟʳʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 
ɼʄʕ. ʀʟ ʨʠʩ.1 ʚʠʜʥʦ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʚʚʦʜʫ ʚ ʨʝʘʢ-
ʮʠʦʥʥʫʶ ʩʨʝʜʫ ɼʄʕ ʧʨʦʮʝʩʩ ɼɻʎɻ ʤʝʪʘʥʘ ʧʨʠʦʙ-
ʨʝʪʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ.  

ʊʘʙʣʠʮʘ 4 
ɺʣʠʷʥʠʝ ʦʢʠʩʣʝʥʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʥʘ ɼɻʎɻ ʤʝʪʘʥʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʚʷʟʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ  

ʚ ɸʅʈ ʢʘʪʘʣʠʟʘʪʦʨʝ. ʊ-650ʦʉ; ʆʉ=1450ʯ-1 

ʀʥʛʨʝʜʠʝʥʪ - ʅ2ʆ ʉʆ2 ʉʅ3ʆʅ ɼʄʕ 

ɺʨʝʤʷ, ʤʠʥ 40 10 60 120 180 

ʂʦʥʚʝʨʩʠʷ ʉʅ4,% 13,4 + 12,1 11,9 16,5 

ʆʩʪʘʪʦʯʥʳʡ ʆʩʚ*  %  19,5 100 28 25 21 

ʉʝʣʝʢʪʠʚʥʦʩʪʴ 87 - 84 96 98 

*100% ʦʩʪʘʪʦʯʥʳʡ ʩʚʷʟʘʥʥʳʡ ʢʠʩʣʦʨʦʜ ʆʩʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 0,139 ʤʤʦʣʴ/ʛ ʢʘʪ ʢʘʪʘʣʠʟʘʪʦʨʘ 
 
ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʚʣʠʷʥʠʷ ʠʥʛʨʝʜʠʝʥʪʦʚ ʥʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʩʚʷʟʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʩʦʩʪʘʚʝ ɸʅʈ ʢʘ-
ʪʘʣʠʟʘʪʦʨʘ, ʧʦʩʣʝʜʥʠʡ ʧʦʜʚʝʨʛʘʣʠ ʪʠʪʨʦʚʘʥʠʶ ʚʦ-
ʜʦʨʦʜʦʤ ʧʦʩʣʝ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʦ ʜʝʟʘʢʪʠ-
ʚʘʮʠʠ. ɺ ʪʘʙʣ. 4 ʩʦʧʦʩʪʘʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʘʢʮʠʠ ʠ ʥʘʣʠʯʠʝ ʦʩʪʘ-
ʪʦʯʥʦʛʦ ʩʚʷʟʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʥʘ ʦʙʨʘʟʮʝ ʢʘʪʘʣʠʟʘ-
ʪʦʨʘ. ʀʟ ʵʪʠʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʠʟʙʳʪʢʘ 
ʤʦʣʝʢʫʣ ʅ2ʆ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʝ ʧʨʠʚʦʜʠʪ ʢʘʪʘ-
ʣʠʟʘʪʦʨ ʥʝ ʪʦʣʴʢʦ ʢ ʠʩʭʦʜʥʦʤʫ ʦʢʠʩʣʝʥʥʦʤʫ ʩʦʩʪʦ-
ʷʥʠʶ, ʥʦ ʪʘʢʞʝ ʙʣʦʢʠʨʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʪʘʥ-
ʢʘʪʘʣʠʟʘʪʦʨ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʅ2ʆ, ʚ ʩʨʝʜʝ ʩ ʉʆ2 ʦʙʨʘ-
ʟʝʮ ʯʘʩʪʠʯʥʦ ʚʦʩʧʦʣʥʷʝʪ ʩʦʜʝʨʞʘʥʠʝ ʩʚʷʟʘʥʥʦʛʦ 
ʢʠʩʣʦʨʦʜʘ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ. ʅʘʣʠʯʠʝ ʚ 
ʨʝʘʢʮʠʦʥʥʦʡ ʟʦʥʝ ʉʆ2 ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 
ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 
ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʧʦ ʮʝʣʝʚʦʤʫ ʧʨʦʜʫʢʪʫ. 
ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʦʙʘʚʢʠ ʤʝʪʘʥʦʣʘ ʠ ʜʠʤʝʪʠʣʦʚʦʛʦ 
ʵʬʠʨʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʭʨʘʥʷʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʚʷ-
ʟʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʥʘ ʪʨʝʙʫʝʤʦʤ ʫʨʦʚʥʝ. ʅʘʣʠʯʠʝ 
ʵʪʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚ ʟʦʥʝ ʨʝʘʢʮʠʠ ʧʦʟʚʦʣʷʶʪ ʨʝʟʢʦ 
ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ɼɻʎɻ ʤʝʪʘʥʘ ʚ ʧʨʠʩʫʪ-
ʩʪʚʠʠ ɸʅʈ ʢʘʪʘʣʠʟʘʪʦʨʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʦʡ 
ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʧʦ ʮʝʣʝʚʦʤʫ ʧʨʦʜʫʢʪʫ. ɺʤʝʩʪʝ ʩ 
ʵʪʠʤ, ʠʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʡ ʤʝʪʘʥʦʣʘ ʠ 
ɼʄʕ ʥʘ ʧʨʦʮʝʩʩ ʚʠʜʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʧʝʨʚʦʛʦ ʢʘʪʘ-
ʣʠʟʘʪʦʨ ʤʝʥʝʝ ʘʢʪʠʚʝʥ ʠ ʩʦʜʝʨʞʠʪ ʥʘ 4% ʙʦʣʴʰʝ 
ʩʚʷʟʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ 
ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦʜʯʝʨʢʥʫʪʦʝ ʚʳʰʝ 

ʚʣʠʷʥʠʝ ʤʦʣʝʢʫʣ ʅ2ʆ ʥʘ ʧʨʦʮʝʩʩ ɼɻʎɻ ʤʝʪʘʥʘ ʠ 
ʦʢʠʩʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ɸʅʈ ʢʘʪʘʣʠʟʘʪʦʨ, 
ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʵʪʠ ʦʪʣʠʯʠʷ ʩ ʨʘʟʥʠʮʝʡ ʢʦʣʠʯʝʩʪʚ 
ʤʦʣʝʢʫʣ ʚʦʜʳ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 
ʉʅ3ʆʅ ʠ ɼʄʕ ʩ ɸʅʈ ʢʘʪʘʣʠʟʘʪʦʨʦʤ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʘʞ-

ʥʦʩʪʴ ʨʦʣʠ ʦʢʠʩʣʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ɸʅʈ ʢʘʪʘʣʠʟʘ-
ʪʦʨʘ ʠ ʤʦʣʝʢʫʣ ʅ2ʆ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʨʘʟʦʚʘ-
ʥʠʠ ʧʝʨʚʠʯʥʳʭ ʉ-ʉ ʩʚʷʟʝʡ ʚ ʧʨʦʮʝʩʩʝ ɼɻʎɻ ʤʝʪʘʥʘ 
ʚ ʙʝʥʟʦʣ. 

ɿɸʂʃʖʏɽʅʀɽ 
ɼɻʎɻ ʤʝʪʘʥʘ ʚ ʙʝʥʟʦʣ ʧʨʦʪʝʢʘʝʪ ʩ ʫʯʘʩʪʠʝʤ 

ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ (18-22%) ʩʚʷʟʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, 
ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ Ni,ReOx/Al 2O3 ʢʘʪʘʣʠʟʘʪʦʨʘ. 
ɺʚʝʜʝʥʠʝ ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʨʝʜʫ ʥʝʙʦʣʴʰʠʭ ʜʦʙʘʚʦʢ 
ʤʝʪʘʥʦʣʘ ʠʣʠ ɼʄʕ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʘʪʘ-
ʣʠʟʘʪʦʨ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʧʩʝʚʜʦʨʘʚʥʦʚʝʩʥʦʤ ʦʢʠʩ-
ʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ 
ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ. 
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ABSTRACT  

Optical quality glasses in the ZnOïB2O3ïCoO system with different cobalt content were obtained using the 

glass technology. We established the presence of absorption bands in the visible spectrum at wavelengths of 554 

nm, 595 nm, and 640 nm, which indicate the presence of cobalt in the octahedral and tetrahedral states. In the 

infrared region a large band in the 1250-1800 nm range was found. 

Keywords: Vitreous materials in the ZnOïB2O3ïCoO system; absorption spectra in the visible region; infra-

red absorption spectra; materials for photonics. 

 

Introduction  

Glassy and glass-crystalline materials are used to 

create various light filters and laser materials [1-6]. 

They represent a promising alternative to monocrystal-

line materials for solving a number of photonic prob-

lems due to a more accessible production technology 

[7ï9]. Glasses doped with cobalt are of interest for op-

tical instrumentation for ultraviolet light filters for var-

ious purposes [3ï6]. UV filters are used in medicine, 

forensic medicine, geology, and radio engineering [3]. 

Cobalt-containing transparent materials are also used as 

passive Q-switches in infrared lasers due to the pres-

ence of absorption bands in the 1500 nm range [10ï11]. 

Transparent materials doped with cobalt are char-

acterized by the presence of a high-intensity absorption 

band in the visible region even at a relatively low con-

centration of cobalt [10ï11]. A distinctive feature of co-

balt-containing glassy materials is the linear form of the 

dependence of specific absorption on concentration. 

Therefore, the Bouguer-Lambert-Beer law can be ap-

plied with sufficient accuracy in a wide range of con-

centrations. 

Low melting point of glasses in the ZnOïB2O3 

system [12ï15] shows that such materials are promis-

ing for industry. To date, glass formation and some 

chemical and physical properties of glassy materials 

have been studied in the ZnOïB2O3 system [14 - 16]. 

The boundaries of the glass formation region in the 

ZnOïB2O3 system were established: the lower one is 

53.5 weight percent of ZnO, the higher one is 68.0 wt%. 

The density of glasses, depending on the ZnO/B2O3 ra-

tio, ranges from 3.416 g/cm3 to 3.649 g/cm3 in the com-

position range from 55.0 up to 64.6 wt% of ZnO. Their 

coefficient of thermal expansion is about 48 Ā 10-7 deg-

1. The refractive index of glass increases linearly from 

1.6478 to 1.6670 with an increase in the proportion of 

ZnO. The chemical stability of these glasses is maxi-

mum in the range of pH = 5-7 at 80 ÁC, regardless of 

the glass composition. The destruction of the glass sur-

face is observed in acidified or alkaline solutions. In 

strongly alkaline (pH = 12) and acidic (pH = 2) solu-

tions glass is completely destroyed. At a humidity close 

to 100% and a temperature of 42 - 48 ÁC a glass sample 

with the composition 69.79ZnOï30.21B2O3 wt. % lost 

31Ā105 g / cm3 in 4 hours. The spectral characteristics 

(spectra in the visible and infrared regions, Raman 

spectra, etc.) of zinc borate glasses were studied in [17ï

22]. 

The limited information about spectral character-

istics and use of these materials as various optically 

transparent media in optoelectronics (such as light fil-

ters, Q-switches) makes it relevant to study low-melt-

ing ZnOïB2O3 and ZnOïB2O3ïCoO systems. 

The aim of this work is to obtain glassy materials 

in the ZnOïB2O3 ï CoO system and study their proper-

ties. 

Methodology 

Transparent materials in the ZnOïB2O3ïCoO sys-

tem were obtained by glass technology. We considered 

the following compositions of the system under study: 

65ZnOï35B2O3ïʭʉʦʆ (ʭ = 0.00; 0.02; 0.04; 0.06; 0.08 

wt.%). The ZnO, H2BO3, and CoO were previously 

weighed according to the composition, then thoroughly 

mixed and placed in corundum crucibles. Cobalt oxide 

was introduced over the base composition. 

The 10 g batches were melted in a laboratory elec-

tric furnace at 1150 ÁC for 2 h, then poured onto a cold 

metal plate, and annealed at 500 ÁC in an electric fur-

nace. The glass was worked on a metal surface at a tem-

perature of 1170 ÁC. To remove mechanical stress in 

the glass samples were annealed at a temperature of 500 

ÁC for one hour. 

The following physicochemical properties were 

studied. The phase composition of the obtained vitreous 

materials was determined by X-ray phase analysis 

(XPA) using an InelEquinox 2000 diffractometer, CPS 

180 detector. The measurement of infrared spectra was 

carried out on a Bruker Tensor 27 spectrophotometer in 

the wavelength range of 1.25 - 2.75 Õm. The absorption 

spectra in the visible region were measured on a 

UNICO-2800 in the 200 - 1100 nm range. 
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Results and discussion 

The obtained glass samples of the composition 

65ZnOï35B2O3ïʭʉʦʆ, where ʭ = 0.00; 0.02; 0.04; 

0.06; 0.08 wt.% were of good quality. All samples were 

transparent. The obtained samples are shown in Fig. 1.  

To assess the phase composition of the glasses un-

der study, the XRD analysis of the base glass (matrix) 

with the composition 65ZnOï35B2O3 was carried out. 

The presence of halo, which is characteristic of amor-

phous materials, has been established. 

 

 
ʭ= 0,00 ʭ= 0,02 ʭ= 0,04 ʭ= 0,06 ʭ= 0,08 

Figure 1. Appearance of vitreous materials of the composition 65ZnO-35B2O3-xCoO, where x = 0.00; 0.02; 0.04 

0.06; 0.08 (wt%). 

 

The analysis of the diffraction pattern showed the 

beginning of the formation of X-ray reflections of the 

crystallizing phase (Fig. 2). The crystallizing phases 

were analyzed taking into account the phase diagram of 

ZnOïB2O3 (Fig. 3). The base glass is in the region of 

the eutectic composition. This provides a low melting 

point of the mixture (964 Á C) and a low glass melting 

temperature (1150 Á C). According to the phase dia-

gram zinc borates of two compositions can crystallize 

during the cooling: 5ZnO Ā 2B2O3 and ZnO Ā B2O3. The 

eutectic composition Ŭ-5ZnO 2B2O3 + ɓ-ZnO Ā B2O3 

lies on the phase diagram at 65.5 wt. % ZnO (Fig. 3) 

and begins to crystallize at a temperature of 961 Ñ 3 ÁC. 

 

 
Figure 2. X-ray of a glassy sample of the composition 65ZnO-35B2O3 
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Fig. 3. Diagram of the state of the ZnO - B2O3 system [12]. 
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Figure 4. Absorption spectra in the 350 - 750 nm range of glassy materials with the composition 65ZnO - 

35B2O3 at a concentration of CoO: 0.00; 0.02; 0.04; 0.06; 0.08 wt.%. 

 

An analysis of the crystal structures of zinc borates 

5ZnO Ā 2B2O3 and ZnO Ā B2O3 showed that the zinc ion 

in the structure has a coordination number of 4 and 

forms tetrahedral groups [ZnO4]. Doping of the glass 

matrix increases the probability of the formation of 

tetracoordinated cobalt and leads to the appearance of 

an absorption band in the near-IR region (1.3 ɛm - 1.7 

ɛm). As a rule, in borate glasses cobalt atoms occupy 

tetrahedral and octahedral positions. 

The introduction of cobalt leads to a blue staining 

of the glass of varying intensity depending on its con-

tent (Fig. 1). The absorption spectra in the visible range 

of 200 - 1100 nm of glassy materials of eutectic com-

position 65ZnO-35B2O3 with a CoO content of 0.00; 
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0.02; 0.04; 0.06; 0.08 wt.% are shown in Fig. 4. It was 

found that the cobalt ion doping results in a broad ab-

sorption band in the 425 - 700 nm range. 

The linear dependence of the optical absorption 

coefficient of a glassy material on the concentration of 

CoO (Fig. 4) makes it possible to calculate the optical 

properties of these materials according to the Bouguer-

Lambert-Beer law. 

A wide absorption band of eutectic glass of the 

composition 65ZnO-35B2O3 with a CoO content of 

0.00; 0.02; 0.04; 0.06; 0.08 wt.% consists of 3 bands 

with maxima at 528 nm, 582 nm and 632 nm. They can 

be assigned to the 4A2 (F) Ÿ 2A1 (G), 4A2 (F) Ÿ 4T1 (P), 

and 4A2 (F) Ÿ 2E (2G) transitions. 

To study the coordination state of cobalt ions, the 

optical spectrum was analyzed by decomposition into 

Gaussians. The Fig. 5 shows the decomposition into 

Gaussians for the glass with the composition 65ZnO-

35B2O3 with a CoO content of 0.06 wt.%. According to 

the literature [17, 19], the absorption bands in the 508.9 

- 519.0 nm and 616.5 - 636.5 nm regions are due to 

electronic transitions 4A2 (F) Ÿ 2A1 (G) and 4A2 (F) Ÿ 
2E (2G) of octahedrally coordinated Co2+ ions. The ab-

sorption band in the 568.9 - 580.8 nm region caused by 

the electronic transition 4A2 (F) Ÿ 4T1 (P) of tetrahe-

drally coordinated Co2+ ions. 
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Figure 5. Decomposition of the absorption band into Gaussians of glass with the composition 65ZnO ï 35B2O3 

at a concentration of CoO: 0.06 wt.%. 

 

 

Table 1. 

Characteristics of absorption bands in the visible spectrum of eutectic glass of composition 65ZnO-35B2O3 with 

a CoO content of 0.06 wt.%. 

 
Area 

(integrated) 
FWHM, nm Maximum height Center, nm 

Relative value  

of the area, % 
4A2(F)Ÿ2A1(G) 47,220 113,640 0,390 528,216 50,690 
4A2(F)Ÿ4T1(P) 9,916 46,759 0,199 582,489 10,645 
4A2(F)Ÿ2E(2G) 36,017 87,596 0,386 632,766 38,665 

Area (integrated) - peak area, FWHM - half-height width, Center - maximum position. 
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Figuire 6. Absorption spectra in the 1250 ï 2750 nm (1.25 - 2.75 microns) infrared region of glassy materials of 

composition 62.5ZnOï37.5B2O3 at a concentration of CoO: 0.00; 0.02; 0.04; 0.06; 0.08 wt.%. All spectra are 

shown shifted along the Y-axis. 

 

Decomposition into Gaussians of the optical ab-

sorption spectrum of the glass under study with a cobalt 

content of 0.06 wt.% showed that the most intense is 

the band with a maximum at a wavelength of 528.2 nm, 

and the least at a wavelength of 582.5 nm. 

In the study of the absorption spectrum in the in-

frared region of glassy materials of the composition 

65ZnOï35B2O3 with a CoO content of 0.00; 0.02; 0.04; 

0.06; 0.08 wt.% (Fig. 6), the beginning of a broad ab-

sorption band formation in the near-IR region in the ~ 

1500ï1700 nm range was established. Fig. 6 shows a 

comparison of the spectra of glassy materials with the 

composition 62.5ZnOï37.5B2O3 with the concentra-

tion of CoO: 0.00; 0.02; 0.04; 0.06; 0.08 wt.% (for clar-

ity, the spectra are shifted along the Y axis). The ap-

pearance of an absorption band in this region indicates 

an insignificant crystallization in the glass. With in-

creasing Co2+ concentration, the fraction of cobalt in 

the tetracoordinated state in the crystalline phase in-

creases. 

The presence of a wide absorption band in the IR 

region in the 1250 - 1800 nm range caused by the 4A2 

Ÿ 4T (4F) electronic transition shows that the obtained 

materials are promising as a Q-switch for IR lasers. 

Glass-ceramics based on obtained glasses will demon-

strate increase in the absorption in the near-IR region 

due to an increase in the concentration of cobalt in the 

tetracoordinated state. 

 

Conclusions 

In the ZnOïB2O3ïCoO system the possibility of 

obtaining glassy materials in corundum crucibles at a 

temperature of 1150 ↔ʉ and a working temperature of 

1170 ↔ʉ has been investigated. 

The intense absorption bands in the visible region 

at 554 nm, 595 nm, 640 nm correspond to the transi-

tions 4A2 (F) Ÿ 2A1 (G), 4A2 (F) Ÿ 4T1 (P), and 4A2 (F) 

Ÿ 2E (2G). These spectral properties make obtained 

materials useful as a light filter for Woodôs lamp. It is 

shown that in glassy materials of the composition 

65ZnO ï 35B2O3 ï ʭʉʦʆ, where ʭ = 0.00; 0.02; 0.04; 

0.06; 0.08; wt.% Co2+ ion has tetrahedral and octahe-

dral coordination. 

For glassy materials with the composition 65ZnOï

35B2O3ïʭʉʦʆ the broad absorption band in the infra-

red region (1250ï1800 nm) was found. It indicates that 

they are potentially promising as materials for passive 

Q-switches. 
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ɸʅʅʆʊɸʎʀʗ 

ʀʟʫʯʝʥʳ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʪʝʨʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʘʧʦʣʥʝʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʧʨʦʧʠʣʝʥʘ. ɺʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʳ ʠ ʨʘʟʤʝʨʥʦʩʪʠ ʯʘʩʪʠʮ ʥʘʧʦʣʥʠʪʝʣʷ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʦʤʧʦʟʠʮʠʡ. ʇʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʧʦʣʠʤʝʨʥʳʭ ʩʠʩʪʝʤ 

ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʘʪʠʙʠʣʠʟʘʪʦʨʘ ï ʧʦʣʠʧʨʦʧʠʣʝʥʘ, ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʛʣʠʮʠʜʠʣʦʚʳʤ ʵʬʠ-

ʨʦʤ ʘʣʣʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

ABSTRACT 

The physical, mechanical and thermal properties of filled composite materials based on polypropylene have 

been studied. The influence of the nature and size of the filler particles on the strength characteristics of the com-

positions was revealed. It is shown The fundamental possibility of improving the properties of polymer systems 

by using a compatibilizer ï polypropylene functionalized with allyl alcohol glycidyl ether. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʧʨʦʧʠʣʝʥ, ʢʦʤʧʘʪʠʙʠʣʠʟʘʪʦʨ, ʥʘʧʦʣʥʠʪʝʣʴ, ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠ-

ʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

Key words: polypropylene, compatibilizer, filler, heat resistance, physical and mechanical characteristics. 

 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʠ ʧʨʠʜʘʥʠʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʥʦʚʳʭ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʭ ʩʚʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʧʦʣʠʤʝʨ-

ʥʦʡ ʤʘʪʨʠʮʳ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʦʙʘʚʦʢ 

ʠ ʥʘʧʦʣʥʠʪʝʣʝʡ. ʇʦʣʠʧʨʦʧʠʣʝʥ (ʇʇ) ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ʧʦʣʠʤʝʨʦʚ ʚ ʤʠʨʝ, 

ʧʦ ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʥ ʫʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʧʦʣʠ-

ʵʪʠʣʝʥʫ. ɹʘʟʦʚʳʡ ʇʇ ʥʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ ʬʠ-

ʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʧʦʵʪʦʤʫ ʚʦʟ-

ʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ ʚʚʝʜʝʥʠʝʤ 

ʚ ʩʦʩʪʘʚ ʤʘʪʨʠʮʳ ʨʘʟʣʠʯʥʳʭ ʜʦʙʘʚʦʢ: ʥʘʧʦʣʥʠʪʝ-

ʣʝʡ, ʤʦʜʠʬʠʢʘʪʦʨʦʚ, ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ, ʘʥʪʠʧʠʨʝʥʦʚ 

ʠ ʪ.ʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥ-

ʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʇʂʄ) ʥʘ ʦʩʥʦʚʝ ʇʇ ʩ ʥʘʧʦʣʥʠʪʝ-

ʣʷʤʠ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʢʘʢ 

ʧʦ ʤʦʜʠʬʠʢʘʮʠʠ ʇʇ, ʪʘʢ ʠ ʧʦ ʠʟʫʯʝʥʠʶ ʝʛʦ ʩʚʦʡʩʪʚ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ ʥʘʧʦʣʥʠʪʝʣʷ ʠ ʨʘʟʤʝʨʘ 

ʯʘʩʪʠʮ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʇʂʄ ʥʘ 

ʦʩʥʦʚʝ ʇʇ [1-3]. ɺʚʝʜʝʥʠʝʤ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʧʦʣʠ-

ʤʝʨʥʫʶ ʤʘʪʨʠʮʫ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ, 

ʩʥʠʟʠʪʴ ʛʦʨʶʯʝʩʪʴ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʚʝʨʜʦʩʪʴ 

ʠ ʧʨʦʯʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʠ. ʂ ʪʦʤʫ ʞʝ, ʠʟʜʝʣʠʷ ʠʟ 

ʥʘʧʦʣʥʝʥʥʳʭ ʧʦʣʠʤʝʨʦʚ ʦʪʣʠʯʘʶʪʩʷ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʯʠʩʪʦʪʦʡ, ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤʠ, ʧʦʚʳʰʝʥʥʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʩʦʭʨʘ-

ʥʝʥʠʝʤ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʯʪʦ ʚʳʛʦʜʥʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ.  

ʅʘʧʦʣʥʝʥʠʝ ʧʦʣʠʤʝʨʦʚ ʥʘʧʦʣʥʠʪʝʣʷʤʠ ʨʘʟ-

ʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʠ ʨʘʟʤʝʨʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʩʚʦʡʩʪʚ ʇʂʄ: ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ, ʥʘʧʨʠ-

ʤʝʨ, ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʧʦʨʷʜʢʘ 20 ʥʘʥʦʤʝʪʨʦʚ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʋʌ-ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʜʣʠʪʝʣʴ-

ʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʧʘʨʥʠʢʦʚʳʭ ʧʣʝʥʦʢ. ʊʘʣʴʢ ʫʚʝʣʠʯʠʚʘʝʪ ʞʝʩʪʢʦʩʪʴ 

ʢʦʤʧʦʟʠʮʠʠ, ʘ ʙʝʥʪʦʥʠʪ ʧʨʠʜʘʝʪ ʢʦʤʧʦʟʠʮʠʷʤ ʭʠ-



Sciences of Europe # 68, (2021)  15 

ʤʠʯʝʩʢʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦ-

ʚʳʰʘʝʪ ʫʧʨʫʛʦ-ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʙʘʨʴʝʨʥʳʝ ʩʚʦʡʩʪʚʘ 

ʇʂʄ [4]. 

ʂ ʥʘʧʦʣʥʠʪʝʣʷʤ ʦʙʳʯʥʦ ʧʨʝʜʲʷʚʣʷʶʪ ʦʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ: ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʚʤʝʱʘʪʴʩʷ ʩ ʧʦʣʠʤʝʨʦʤ 

ʠ ʜʠʩʧʝʨʛʠʨʦʚʘʪʴ ʚ ʥʝʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʜʥʦʨʦʜ-

ʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʭʦʨʦʰʘʷ ʩʤʘʯʠʚʘʝʤʦʩʪʴ ʨʘʩʧʣʘ-

ʚʦʤ ʧʦʣʠʤʝʨʘ, ʘ ʪʘʢʞʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʚʦʡʩʪʚ ʧʨʠ 

ʭʨʘʥʝʥʠʠ, ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʦʟʠʮʠ-

ʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ, ʧʦ ʢʦʪʦ-

ʨʳʤ ʦʮʝʥʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʘʧʦʣʥʠʪʝʣʷ, ʦʙʳʯʥʦ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʨʘʟʨʫʰʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ, ʪʝʨʤʠʯʝʩʢʠʝ ʠ 

ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʇʂʄ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ 

ʫʯʠʪʳʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʚʦʡ-

ʩʪʚʘʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʢʦʤʧʦʟʠʮʠʠ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ 

ʜʦʙʘʚʦʢ ʚ ʤʘʪʨʠʮʫ ʇʇ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘ-

ʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ 

ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʳ ʠ ʨʘʟʤʝʨʥʦʩʪʠ ʯʘʩʪʠʮ 

ʥʘʧʦʣʥʠʪʝʣʷ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʪʝʨʤʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʮʠʡ ʥʘ ʦʩʥʦʚʝ ʇʇ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʳ ʚ ʨʘʙʦʪʝ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʠʟʦʪʘʢʪʠʯʝʩʢʠʡ ʇʇ ʤʘʨʢʠ çPetoplen 

MH220è (Petkim, ʊʫʨʮʠʷ) ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝ-

ʥʠʷ 153Áʉ.  

ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʣʴʢ 

(Mg3Si4O10(OH)2) ʠ ʦʢʩʠʜ ʪʠʪʘʥʘ (TiO2) (ʩ ʨʘʟʤʝʨ-

ʥʦʩʪʴʶ ʯʘʩʪʠʮ 1000-1500 ʤʢʤ,), ʘ ʪʘʢʞʝ ʙʝʥʪʦʥʠʪ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʤʝʩʴ ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ï 

Al 2(ʆH)2ĿnH2ʆ ʩ ʨʘʟʤʝʨʥʦʩʪʴʶ ʯʘʩʪʠʮ 60-100 ʤʢʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʢʦʤʧʦʟʠʮʠʷʭ ʚʘʨʴʠʨʦ-

ʚʘʣʠ ʦʪ 10 ʜʦ 30 ʤʘʩ.%. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʘʪʠʙʠʣʠʟʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʛʣʠʮʠʜʠʣʦʚʳʤ ʵʬʠʨʦʤ 

ʘʣʣʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʇʇ [5].  

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʧʨʠʙʦʨʝ çMastersizer-3000è ʬʠʨʤʳ Malvern.  

ʉʤʝʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝ-

ʮʝʧʪʫʨʦʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʚʘʣʴʮʘʭ ʚ ʪʝʯʝʥʠʝ 10-15 

ʤʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 190-200Áʉ.  

ʄʝʭʘʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʇʇ ʠ ʠʟʛʦ-

ʪʦʚʣʝʥʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ 11262-80. ʆʙʨʘʟʮʳ ʚ ʚʠʜʝ ʧʣʘʩʪʠʥ ʪʦʣʱʠʥʦʡ 

ʦʢʦʣʦ 1 ʤʤ ʛʦʪʦʚʠʣʠ ʧʨʝʩʩʦʚʘʥʠʝʤ ʧʨʠ 200Áʉ ʠ 

ʜʘʚʣʝʥʠʠ ʧʨʝʩʩʘ 10 ʄʇʘ, ʠʟ ʢʦʪʦʨʳʭ ʚʳʨʫʙʘʣʠʩʴ 

ʣʦʧʘʪʢʠ. ʀʩʧʳʪʘʥʠʷ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʨʘʟʨʳʚʥʦʡ ʤʘʰʠʥʝ çʀʥʩʪʨʦʥè ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʝ.  

ʊʝʧʣʦʩʪʦʡʢʦʩʪʴ ʧʦ ɺʠʢʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ɻʆʉʊ 

15088-2014. 

ʊʝʨʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʟʫʯʘʣʠ ʥʘ ʜʝʨʠʚʘʪʦ-

ʛʨʘʬʝ ʩʠʩʪʝʤʳ ʇʘʫʣʠʢ-ʇʘʫʣʠʢ-ʕʨʜʝʡ ʬʠʨʤʳ ʄʦm 

(ʥʘʚʝʩʢʘ ʦʙʨʘʟʮʘ ï 100 ʤʛ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʘʥʘ-

ʣʦʚ ʊɻ-100, ɼʊɻ - 1 ɛV, ɼʊɸ - 200 mV) ʚ ʪʦʢʝ ʚʦʟ-

ʜʫʭʘ ʠ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ ʪʝʤʧʝʨʘʪʫʨʳ 5Á/ʤʠʥ. 

ʕʥʝʨʛʠʶ ʘʢʪʠʚʘʮʠʠ ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝʩʪʨʫʢ-

ʮʠʠ ʦʮʝʥʠʚʘʣʠ ʤʝʪʦʜʦʤ ʜʚʦʡʥʦʛʦ ʣʦʛʘʨʠʬʤʠʨʦʚʘ-

ʥʠʷ [6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʥʘʧʦʣʥʝʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʳ, ʧʨʠ-

ʨʦʜʦʡ ʥʘʧʦʣʥʠʪʝʣʷ, ʨʘʟʤʝʨʘʤʠ ʠ ʬʦʨʤʦʡ ʝʛʦ ʯʘ-

ʩʪʠʮ, ʘ ʪʘʢʞʝ ʤʝʞʬʘʟʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʧʦʣʠ-

ʤʝʨʘ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʦ ʤʥʦʛʠʭ 

ʧʦʣʠʤʝʨʥʳʭ ʩʤʝʩʷʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʧʦʣʠʦʣʝʬʠʥʘ ʠ 

ʥʘʧʦʣʥʠʪʝʣʷ, ʦʪʩʫʪʩʪʚʫʝʪ ʘʜʛʝʟʠʷ, ʯʪʦ ʧʨʝʧʷʪ-

ʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʤʘʪʝʨʠʘʣʦʚ ʩ ʚʳʩʦʢʠʤʠ ʤʝʭʘʥʠʯʝ-

ʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʤʝʞʬʘʟʥʦʡ 

ʘʜʛʝʟʠʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʩʠʩʪʝʤʫ ʚʚʦʜʷʪ 

ʢʦʤʧʘʪʠʙʠʣʠʟʘʪʦʨ ï ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦ-

ʣʠʦʣʝʬʠʥ, ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʘʪ ʧʨʠ-

ʚʠʪʳʝ ʧʦʣʷʨʥʳʝ ʛʨʫʧʧʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩ ʧʦ-

ʣʷʨʥʳʤʠ ʛʨʫʧʧʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʥʘʧʦʣʥʠʪʝʣʷ. ʆʙʳʯʥʦ, ʧʦʣʠʦʣʝʬʠʥʳ ʩ ʧʨʠʚʠʪʳʤʠ 

ʧʦʣʷʨʥʳʤʠ ʤʦʥʦʤʝʨʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʤʧʘʪʠʙʠʣʠʟʘʪʦʨʦʚ ʪʘʢʞʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʚʤʝ-

ʩʪʠʤʦʩʪʠ ʚ ʩʤʝʩʷʭ ʧʦʣʷʨʥʳʭ ʠ ʥʝʧʦʣʷʨʥʳʭ ʧʦʣʠʤʝ-

ʨʦʚ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʤʝʞʬʘʟʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʤʝʞʜʫ ʧʦʣʠʤʝʨʦʤ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘʧʦʣʥʠʪʝʣʷ. ʂ 

ʪʦʤʫ ʞʝ ʚʚʝʜʝʥʠʝ ʢʦʤʧʘʪʠʙʠʣʠʟʘʪʦʨʘ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʨʘʙʦʪʢʠ ʇʇ ʧʦʟʚʦʣʷʝʪ ʚ ʦʜʥʫ ʩʪʘʜʠʶ ʧʦʣʫʯʠʪʴ 

ʧʦʣʠʤʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʣʦʭʦ ʩʦʚʤʝʩʪʠʤʳʝ ʩ ʧʦʣʠʤʝʨʦʤ, ʩʚʷ-

ʟʘʥʳ ʩ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʧʨʦʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ 

ʩʚʷʟʷʤʠ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʇʂʄ. 

ɼʣʷ ʧʨʠʜʘʥʠʷ ʠʟʜʝʣʠʷʤ ʠʟ ʇʇ ʫʣʫʯʰʝʥʥʳʭ 

ʩʚʦʡʩʪʚ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ 

ʚʠʜʘ ʥʘʧʦʣʥʠʪʝʣʝʡ: ʪʘʣʴʢ, ʦʢʩʠʜ ʪʠʪʘʥʘ ʠ ʙʝʥʪʦʥʠʪ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 10 ʜʦ 30 

ʤʘʩ.%. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʭʦʨʦʰʝʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʧʦʣʠʤʝʨʥʦʡ ʩʤʝʩʠ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤ-

ʧʘʪʠʙʠʣʠʟʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʇʇ, ʬʫʥʢʮʠʦʥʘʣʠʟʠ-

ʨʦʚʘʥʥʳʡ ʛʣʠʮʠʜʠʣʦʚʳʤ ʵʬʠʨʦʤ ʘʣʣʠʣʦʚʦʛʦ 

ʩʧʠʨʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 5 ʤʘʩ.%.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʚʩʝʭ 

ʢʦʤʧʦʟʠʮʠʡ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʘʧʦʣʥʠʪʝʣʷ 

ʚʣʠʷʝʪ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʪʝʧʣʦʩʪʦʡ-

ʢʦʩʪʴ ʢʦʤʧʦʟʠʮʠʡ ʥʘ ʦʩʥʦʚʝ ʇʇ. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʠʩʧʳʪʘʥʠʷʤ 

ʥʘʧʦʣʥʝʥʥʳʭ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1. 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ. 

ʉʦʩʪʘʚ ʢʦʤʧʦʟʠʮʠʠ* 
ʈʘʟʤʝʨʥʦʩʪʴ ʯʘʩʪʠʮ 

ʥʘʧʦʣʥʠʪʝʣʷ, ʤʢʤ 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ, ů, 

ʄʇʘ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ ʧʨʠ 

ʨʘʟʨʳʚʝ, Ů, % 

ʊʝʧʣʦʩʪʦʡʢʦʩʪʴ 

ʧʦ ɺʠʢʘ, Áʉ 

ʇʇ+10% ʪʘʣʴʢ 1000ï1500 35 200 148 

ʇʇ+20% ʪʘʣʴʢ -çè- 37 183 155 

ʇʇ+30 % ʪʘʣʴʢ -çè- 37 180 155 

ʇʇ+10% TiO2 1000-1500 36 205 146 

ʇʇ+20% TiO2 -çè- 38 184 150 

ʇʇ+30% TiO2 -çè- 39 175 152 

ʇʇ+10% ʙʝʥʪʦʥʠʪ 60-100 40 235 159 

ʇʇ+20% ʙʝʥʪʦʥʠʪ -çè- 46  230 160 

ʇʇ+30% ʙʝʥʪʦʥʠʪ -çè- 48 227 160 

ʇʇ ʠʩʭʦʜʥʳʡ  ï 34 ??? 145 

* ï ʚʩʝ ʢʦʤʧʦʟʠʮʠʠ ʩʦʜʝʨʞʘʪ 5 ʤʘʩ.% ʢʦʤʧʘʪʠʙʠʣʠʟʘʪʦʨʘ ï ʘʣʣʠʣʛʣʠʮʠʜʠʣʦʚʦʛʦ ʵʬʠʨʘ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʥʘʧʦʣʥʠʪʝʣʷ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ, ʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ, ʪʘʢ ʢʘʢ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʯʫʚ-

ʩʪʚʠʪʝʣʝʥ ʢ ʩʪʨʫʢʪʫʨʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ, 

ʯʘʩʪʠʮʳ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʮʝʥʪʨʘʤʠ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʜʝʬʝʢʪʦʚ ʚʦ ʚʨʝʤʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʥʠʭ. ʏʝʤ ʢʨʫʧʥʝʝ ʯʘʩʪʠʮʘ ʥʘʧʦʣʥʠʪʝʣʷ, 

ʪʝʤ ʙʳʩʪʨʝʝ ʩʥʠʞʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ. 

ʉʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʜʚʠʞʥʦʩʪʠ 

ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʇʇ ʠ ʝʝ ʩʝʛʤʝʥʪʦʚ ʚ ʛʨʘʥʠʯʥʦʤ 

ʩʣʦʝ. 

 ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ʥʘʧʦʣʥʠʪʝʣʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʷʟ-

ʢʦʩʪʴ ʩʠʩʪʝʤʳ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ 

ʨʘʟʤʝʨʥʦʩʪʠ ʯʘʩʪʠʮ ʥʘʧʦʣʥʠʪʝʣʷ ʤʦʞʥʦ ʩʥʠʟʠʪʴ 

ʧʦʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʥʘʛʨʫʟʢʠ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ [3,7]. ʕʪʦ ʩʚʷʟʘʥʦ, ʚʦʟʤʦʞʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʨʘʟʚʠʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʯʘʩʪʠʮ ʥʘʧʦʣʥʠʪʝʣʷ ʧʨʝʧʷʪ-

ʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʤʠʢʨʦʜʝʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʥʘʛʨʫʞʝʥʠʠ ʧʦʣʠʤʝʨʘ, ʠ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʢʦʤʧʦʟʠʪʘ 

ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʚʝʜʝʥʠʝ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʩʠ-

ʩʪʝʤʫ ʧʨʠʚʦʜʠʪ ʢ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʢʨʦʤʦʣʝʢʫʣ ʇʇ, ʯʪʦ ʪʘʢ ʞʝ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʯʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʊɻɸ ʢʦʤʧʦʟʠʮʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʧʦʣʠʤʝʨʥʫʶ ʤʘʪʨʠʮʫ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʥʘʧʦʣʥʠʪʝʣʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʪʝʨʤʦʩʪʦʡ-

ʢʦʩʪʴ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝ-

ʩʪʨʫʢʮʠʠ ʇʇ ʢʦʤʧʦʟʠʮʠʡ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʙʝʥʪʦʥʠʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 200-230Áʉ. 

ʊʝʧʣʦʩʪʦʡʢʦʩʪʴ ʢʦʤʧʦʟʠʮʠʡ ʧʦ ɺʠʢʘ (ʪʘʙʣ.2) ʥʝ-

ʩʢʦʣʴʢʦ ʧʦʚʳʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʥʘʧʦʣʥʠʪʝʣʷ. 

ʊʘʙʣʠʮʘ 2. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʥʘʧʦʣʥʝʥʥʳʭ ʙʝʥʪʦʥʠʪʦʤ. 

ʇʇ+ʙʝʥʪʦʥʠʪ ʊʧʣ. ʊ5 ʊ10 ʊ20 ʊ50 Ű1/2 ɽʘ 

10% 155 230 250 260 360 75,2 150,3 

20% 155 225 248 260 358 72,4 149,2 

30% 154 200 245 255 342 70,1 145,1 

 

ʉʥʠʞʝʥʠʝ ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʥʘʧʦʣʥʠʪʝʣʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ 

ʜʝʬʝʢʪʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ ʠ 

ʨʘʟʤʝʨʥʦʩʪʴʶ ʥʘʧʦʣʥʠʪʝʣʷ. ʊʘʢ ʢʘʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʧʫʩʪʦʪ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʤʧʦʟʠʮʠʠ, ʧʣʦʪ-

ʥʦʩʪʴ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʳ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʘʛʨʝʛʘʪʦʚ ʯʘʩʪʠʮ ʥʘʧʦʣʥʠʪʝʣʷ [8].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʥʘʧʦʣʥʠʪʝʣʷ ʠ ʝʛʦ 

ʧʨʠʨʦʜʘ ʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯ-

ʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʇʇ ʢʦʤʧʦʟʠʮʠʡ: ʝʩʣʠ ʧʨʠ ʚʚʝ-

ʜʝʥʠʠ 10ï30 ʤʘʩ.% ʪʘʣʴʢʘ ʠ ʦʢʩʠʜʘ ʪʠʪʘʥʘ ʚ ʩʦʩʪʘʚ 

ʢʦʤʧʦʟʠʮʠʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʝʩʫʱʝʩʪʚʝʥʥʦ, ʪʦ ʚʚʝʜʝʥʠʝ ʪʘʢʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ 

ʙʝʥʪʦʥʠʪʘ ʚ ʧʦʣʠʤʝʨʥʫʶ ʤʘʪʨʠʮʫ ʧʨʠʚʦʜʠʪ ʢ ʧʦ-

ʚʳʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʜʦ 48 ʄʇʘ. 

ʆʜʥʘʢʦ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʙʝʥʪʦʥʠʪʘ ʜʦ 

30 ʤʘʩ.% ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʧʦʵʪʦʤʫ ʦʧʪʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʝʥʪʦʥʠʪʘ ʚ ʢʦʤʧʦʟʠʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝ 

ʙʦʣʝʝ 20%. 

ɺʳʚʦʜʳ 

ʈʘʟʨʘʙʦʪʘʥʳ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʝ ʢʦʤʧʦʟʠʮʠʠ, 

ʥʘʧʦʣʥʝʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ ï 

ʪʘʣʴʢʦʤ, ʦʢʩʠʜʦʤ ʪʠʪʘʥʘ ʠ ʙʝʥʪʦʥʠʪʦʤ. ɼʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʭʦʨʦʰʝʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʦʣʠʤʝʨʥʦʡ ʩʤʝʩʠ 

ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʘʪʠʙʠʣʠʟʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʫʥʢ-

ʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʛʣʠʮʠʜʠʣʦʚʳʤ ʵʬʠʨʦʤ ʘʣʣʠ-

ʣʦʚʦʛʦ ʩʧʠʨʪʘ ʇʇ ʚ ʢʦʣʠʯʝʩʪʚʝ 5%. 

ʅʘʡʜʝʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʠ ʪʝʨʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟʳʚʘʶʪ 

ʢʦʤʧʦʟʠʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʥʪʦʥʠʪʘ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ 20 ʤʘʩ.%. ʆʯʝʚʠʜʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʜʥʦʨʦʜʥʦ-

ʩʪʴʶ ʩʪʨʫʢʪʫʨʳ ʠ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʴʶ ʯʘʩʪʠʮ 

ʥʘʧʦʣʥʠʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʥʘʧʦʣʥʠʪʝ-

ʣʷʤʠ. ʇʦʣʫʯʝʥʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦ-

ʚʘʪʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʌʦʥʜʘ ʈʘʟʚʠʪʠʷ ʅʘʫʢʠ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ɸʟʝʨʙʘʡ-

ʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʩʦʚʤʝʩʪʥʳʡ ʛʨʘʥʪ ˉ EĶF-
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BGM-3-BRFTF-2+/2017-15/09/4-M-07) ʠ ɹʝʣʦʨʫʩ-

ʩʢʦʛʦ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʩʦʚʤʝʩʪʥʳʡ ʛʨʘʥʪ ˉ ʊ18ɸɿ-001). 
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In modern conditions, effective accounting is still 

the main problem of trade organizations, because The 

use of information technologies in the field of trade ac-

counting has become necessary to ensure their compet-

itiveness in the market. 

The main problems of the formation of accounting 

in commercial organizations can be compared with its 

tasks. First, necessary for external and domestic users - 

complete and reliable reporting, the continuity of infor-

mation on the activities of the organization and prop-

erty situation. Secondly, the problem of control over 

compliance with legislation in the implementation of 

trading activities. As well as ensuring financial sustain-

ability and preventing negative results of economic ac-

tivity [2].  

The question of applying an automated form of ac-

counting in commercial organizations in modern con-

ditions is considered as a global and mandatory for all 

activities, both wholesale and retailers. 

An essential advantage of automated accounting is 

minimizing errors and quick search for information. 

However, one should not expect from the automation 

of accounting for the problem of the complexity of ac-

counting in general. It should be noted that the system 

preparation of qualified personnel is required for any 

automation of the financial process. 

Today, web services and programs are being de-

veloped and improved in large quantities that can adapt 

to rapidly changing legislative acts and read infor-

mation from reference documents. 

According to research on the development of the 

digital economy in the Russian Federation, more than 

200 types of accounting programs are used. However, 

not all of these programs are adapted to rapid changes 

in legislation and unstable economic processes. 

Accounting programs for efficient accounting and doc-

ument management organizations must meet the mini-

mum requirements and have the necessary functional-

ity. The basic requirements include: 

½ conducting operations log; 

½ ʘnalytical accounting; 

½ quantitative accounting; 

½ compatibility with outdated hardware; 

½ ʝxport data import; 

½ document Editor; 

½ network work; 

½ ʨrotection of information; 

½ access to the archive of documents; 

½ acceptable cost of accounting software and its 

accompaniment; 

½ ʘn understandable interface and software sys-

tem [3]. 

For full-fledged work, the accounting system 

should have access to a single database of financial ac-

counting of the enterprise, and to archive materials, to 

obtain any information when requesting. 

The most important indicator of the work of the 

software is to protect against failures and intentional 

damage to the database of relations related to the pro-

cessing of personal data carried out by state authorities 

or local governments, as well as legal entities and indi-

viduals, are regulated by the Federal Law "On Personal 

Data" dated July 27, 2006 ˉ. 152-FZ (ed. from 

30.12.2020) [1]. Requirements for the protection of 

personal data when they are processed in information 

systems are established by a government resolution of 

01.11.2012 ˉ 1119. The composition and content of 

measures for the safety of personal data when they are 

processed by order of the FSTEC of the Russian Feder-

ation of 02.18.2013 ̄. 21. 

In addition to data protection, it is necessary to 

take into account the speed of recovery after failure. 

Therefore, when you purchase software, give prefer-

ence to the licensed versions of the experienced manu-

facturers, which constantly release updates and hold 

regular consultations and introductory seminars for 

their users. 

Consider the most popular platforms of interna-

tional software. 
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"Buxoft" is an accounting program for small busi-

nesses. The obvious advantages of the program include: 

- availability of mobile application with a conven-

ient and understandable interface; 

- automatic update on all devices; 

The main minuses include, firstly, the fact that the 

program is designed exclusively for IP and small busi-

nesses, partial data loss and slow responses of technical 

support are also possible. 

The next security program is "Konur.Bu-

khgalkhe". More than 32,000 small businesses have al-

ready been registered in the Kontur.Bukhlery Web ser-

vice, which chose this platform for its mobility and the 

presence of all necessary functions. 

To judge the popularity of online accounting can 

be from annual reports placed in free access. "Contour. 

Elba" pointed out in his report that 856,768 users were 

registered in the service for 2021. 1,216,56,475 rubles 

of tax deductions were paid through the platform. But 

it should be noted that the program is suitable only for 

organizations that do not have international counterpar-

ties, as there is no integration of currency accounts. 

LLC "Button" takes over the obligations, upon re-

ceipt by the company of fines obtained by their fault. 

So for April 2021, 4,300 users were registered in the 

company. Among the shortcomings, there is a high sub-

scription fee and the impossibility of working with 

budget organizations. 

During the pandemic period, the business had to 

go to the remote mode of operation. Russian entrepre-

neurs chose such IT products for this as: 

- "Sky"; 

- "My business"; 

- "Finguri" - etc. 

Increasing accounting requirements is one of the 

main problems and requires the improvement of the 

functional orientation of accounting, that is, turning it 

into a tool for the improvement and development of the 

organization's economic policy, as well as approaching 

international standards and standards. 

Under these conditions, the value of the internal 

control system and the need to ensure its effective func-

tioning increases. When organizing the control system, 

it should be borne in mind that a number of trading or-

ganizations are characterized by a number of features 

that need to be considered in the formation of an inter-

nal control system: 

- mass, regularity of operations, significant quan-

titative arrays of intensive cash flows; 

- access to commodity and money funds is quite 

large number of individuals, which significantly com-

plicates the organization of material responsibility and 

the function of the system of internal control of trade 

organizations; 

- Diverse areas of trading operations: on sources 

of receipt and disposal of values (third-party suppliers 

with organizational and legal status of both legal enti-

ties and individuals, warehouses and divisions of their 

system, internal movement of goods, sale for cash and 

cashless payments, loss of goods, etc. .); 

- the nature of the purchase and sale transactions 

(the purchase of goods on the Commission's terms, the 

acquisition of goods from the population in cash, sell-

ing goods for cash through cash registers, sale of goods 

on credit, refund of goods in accordance with current 

legislation on the protection of consumer rights and 

others .); 

- features of the pricing process (the availability of 

goods with the adjustable trading fee, the use of dis-

count discounts for consumers, seasonal revaluation of 

goods, etc.). 

Special attention should be paid to the fact that the 

internal control system in the organizations of whole-

sale retail trade should not be oriented to identifying 

and fixing already accomplished losses of various 

kinds, but on their prevention with accounting [4]. 

The effectiveness of control procedures can be en-

hanced by using computers in cases where: 

- Various homogeneous data arrays on land and 

accounting operations are subjected to verification; 

- Used a unified standard accounting system; 

- it is also an information search engine for decod-

ing and confirming the availability of relevant primary 

documents, accounting registers; 

- It is also used by an automated system for moni-

toring the execution of the approved regulations for the 

solution of relevant accounting tasks [5]. 

The promising direction of computerization of in-

ternal control procedures is to use software for organ-

izing and conducting an audit. For example, "Assistant 

Assistant Auditor", "Audit Expert", "Assistant Audi-

tor", "1C: Enterprise". Despite the fact that these pro-

grams are focused on the auditors of their application 

during the implementation of 
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ABSTRACT 

The principle of parallel development of marketing and investment strategies for innovative development of 

economic entities is proposed: the development of marketing and investment strategies should be carried out in 

parallel and in a coordinated manner, so that each of the directions of innovative development outlined in the 

marketing strategy is provided with appropriate investment resources. Accordingly, the adopted investment direc-

tions should expand the market opportunities for innovative development of an economic entity and stimulate their 

implementation. Compliance with the principle of parallelism will allow us to avoid situations where the identified 

market opportunities cannot be realized due to lack of resources, as well as to quickly assess the prospects for 

resource provision of the identified innovative development options and, in the absence of such options, proceed 

to the consideration of alternative options. 
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Introduction  

Effective financial management directly concerns 

the financing of innovation activities, providing for at-

tracting investment in those innovative programs and 

projects that provide a high financial return. 

Investments - long-term investments of capital in 

various fields of activity to make a profit. 

The investment of innovative activities is carried 

out based on the developed innovative programs or pro-

jects reflected in the investment strategy. 

Innovation programð a program of innovative ac-

tivities that is aimed at achieving development goals 

and provides for the participation of various legal enti-

ties and individuals (including foreign ones), as well as 

the state and international organizations in its imple-

mentation. 

Investment strategy is the process of forming a 

system of long-term investment goals and choosing the 

most effective ways to achieve them. 

The investment strategy is aimed at providing the 

resource base of the enterprise for the implementation 

of the innovative development options identified be-

cause of marketing research. 

Among the functional areas of the organizational 

structure of the management of an economic entity, 

marketing and investment activities are the leading 

ones since these areas form the development strategy of 

the enterprise and largely determine the content of the 

innovation strategy. 

1. Development of an investment strategy 

The development of an investment strategy as a 

strategy for providing resources for innovative devel-

opment should be based on the following principles: 

1. Subordination of the strategic goals of the in-

vestment strategy to the strategic goals of the innova-

tive development of the business entity - the formation 

of the investment strategy should be based on the gen-

eral goals of the innovative development of the busi-

ness entity [3]. 

2. Variability and flexibility with respect to 

changes in external conditions: the investment strategy 

should provide for a multi-variant development of 

events and be suitable for implementation when the 

business environment changes. 

3. Compliance of the investment strategy with the 

existing investment climate, directions of state regula-

tion of innovation and investment processes, consider-

ing the prospects for their change. 

4. The parallel development of marketing and in-

vestment strategies for innovative development is a 

condition for the development of an economic entity as 

an adaptive dynamic system. 

5. Acceptable (justified) level of risk of invest-

ment decisions - from a variety of options, you should 

choose those that have greater efficiency and less risk 

per unit of result [6]. 

6. Sufficiency of investment resources for the im-

plementation of innovative development projects-the 

investment strategy should ensure the mobilization of 

own and borrowed investment resources in the amount 

sufficient for the implementation of accepted innova-

tive development projects, considering the risk and the 

multi-variant scenarios for the implementation of each 

of them. 

7. Investment efficiency. The investment strategy 

of innovative development should bring economic and 

non-economic results in accordance with the objectives 

of the general economic strategy. 

The development of an innovation investment 

strategy should be carried out in stages: 

1) specification of strategic goals depending on the 

options for innovative development based on existing 

and prospective market opportunities; 

2) analysis of existing sources and mechanisms of 

investment, peculiarities of state and regional invest-

ment and innovation policies, investment climate; 

3) formation of the optimal structure of investment 

resources (including sources and mechanisms of invest-

ment); 



Sciences of Europe # 68, (2021)  21 

4) detailing the investment strategy by sources and 

directions of investment, stages and terms of imple-

mentation, etc.; 

5)evaluating the developed strategy in terms of 

compliance with external and internal conditions of im-

plementation;  

6)monitoring implementation. 

The investment strategy in the future is the basis 

for the development of appropriate innovative projects 

and programs within the framework of the general eco-

nomic strategy of innovative development of the eco-

nomic entity. 

2. Innovative project as an object of financing 

An important component of the development of 

enterprises is the implementation of projects based on 

innovations, which make it possible to radically solve 

the problems relevant to the enterprise. 

An innovation project is a set of interrelated activ-

ities designed to create, produce, and promote new 

high-tech products to the market in the face of resource 

constraints [1, 5]. 

Innovative projects can be of the following types: 

1. Industrial projects are aimed at the production 

and sale of new products and are associated with the 

construction of structures, the improvement of technol-

ogies, the expansion of the market segment, etc. 

2. Research and development projects focus on re-

search activities, the development of software tools for 

information processing, new materials, structures, etc. 

3. Organizational projects aimed at reforming the 

management system, creating a new division of the or-

ganization, holding scientific and practical conferences 

and seminars, etc. Do not need large funds and are fi-

nanced by the enterprises that implement them. 

From the depth of coverage of the stages of the in-

novation process, innovative projects are divided into 

complete and incomplete. 

A complete innovation project covers all stages of 

the innovation process: from conducting basic research 

to implementing an innovative product. It is typical for 

large organizations that have specialized research and 

development laboratories and specialists of the appro-

priate level, or for several organizations or countries 

that jointly solve assigned tasks. 

Incomplete projects provide for the implementa-

tion of only certain stages of the innovation process. In-

complete projects are divided into those that: 

1) cover the first stages of the innovation process: 

from conducting basic research to creating new prod-

ucts; 

2) cover the final stages of the innovation process: 

industrial use of the innovative product. 

The financing of these types of innovative projects 

varies in scale and sources. The first type of project is 

dominated by the share of budget funds, the second-ex-

clusively private investment (own or borrowed). 

With limited financial resources, determining the 

feasibility of implementing an innovative project is an 

indispensable prerequisite for making a positive deci-

sion about it, since it is extremely important what the 

return on invested capital will be and whether it will 

ensure the commercial profitability of the project for its 

participants (initiator, customer, investor). 

When deciding to start a project, the innovator 

must take into account the price of own and attracted 

capital, as well as its structure (the ratio of own and at-

tracted funds). The combination of these factors in the 

capital price index is the basis for determining the in-

vestment attractiveness of an innovative project. 

The price of capital is the ratio of the total amount 

of payments made when using financial resources to the 

total amount of these resources. 

,   (1) 

where WACC is the weighted price of capital; 

ki is the price of capital of the i-th source; 

di ð the share of the i-th source in the company's 

capital; 

nð the number of sources of capital. 

The price of equity is determined by the innova-

tor's dividend policy (the price of raising equity) in pro-

portion to the share of equity in the organization's own 

funds: 

,  (2.) 

where Cs is the price of equity; 

p ð the ratio of the amount of dividends to the 

company's market capitalization; 

U ð share capital; 

A-depreciation fund; 

M-profit; 

C-gratuitous receipts in kind or in the form of re-

ceipts from sponsors. 

The price of the attracted capital is calculated as 

the weighted average interest rate of the attracted finan-

cial resources: 

,   (3.) 

where Cip V is the price of the attracted capital; 

kjð the rate of attracting financial capital (kj = 0 

for non-repayable loans), % per annum; 

Vj ð amount of funds raised; 

t ð the number of sources of funds raised. 

After determining the cost of the project and the 

price of the capital required for its investment, it is nec-

essary to assess its commercial attractiveness for the in-

novator and investor, for this purpose, the rate of return 

indicator is used. If it is equal to or exceeds the average 

for the region, considering the scale of the enterprise's 

activities, then the project is commercially attractive for 

the innovator. 

To determine the amount of profit that can be ob-

tained from an innovative project, make a business plan 

for the innovative project. 

A business plan is a detailed document that con-

tains a justification for the economic feasibility of an 

entrepreneurial project based on a comparison of the re-

sources required for its implementation and the ex-

pected benefit (profit). 
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To a potential investor, the business plan should 

show the level of return on future investment and be the 

basis for making a positive decision regarding partici-

pation in the financing of the project. 

3. Types of financing of innovative processes. 

Investments for financing innovative programs are 

divided into three groups: direct, related, and research 

and development (R & D) financing [4]. 

Direct investments are used directly for the imple-

mentation of the innovation project and include: 

1. Investments in fixed assets: purchase (manufac-

ture) of new equipment, costs for its provision, instal-

lation and launch; modernization of existing equip-

ment; construction and reconstruction of buildings and 

structures; technological devices that provide the robot 

with equipment; new technological equipment and 

modernization of existing equipment. 

2. Investments in working capital: new and addi-

tional stocks of basic and auxiliary materials, finished 

products; increase in accounts receivable. 

3. Investments in intangible assets are associated 

with the acquisition of a new technology (patent or li-

cense) and a trademark. 

Related investments are investments in objects 

that are geographically and functionally connected to 

the innovative object and are necessary for its normal 

operation (access tracks, power lines, sewerage, etc.), 

as well as investments of a non-productive nature (en-

vironmental protection, social infrastructure). 

Investments in research and development are ma-

terial resources (equipment, various devices) necessary 

for conducting pre - project research, as well as work-

ing capital to support the current activities of research 

and development or higher education institutions. 

When planning an innovation activity, it is neces-

sary to determine the total amount of investment for the 

implementation of an innovation project or program. Its 

value determines the commercial profitability of the in-

novation and should be considered when justifying the 

decision regarding its implementation. 

Sources of financial resources of the enterprise can 

be: 

I. The company's own financial resources are used 

to finance small-scale innovative projects or programs 

(implementation of a system of quality standards, mod-

ernization of certain types of equipment, modification 

of products). Among them are: 

1. Profit and depreciation. 

2. Mobilization of internal assets-part of the cur-

rent assets of the enterprise is withdrawn from the main 

activity, as this activity slows down due to capital con-

struction, and is spent on financing this capital con-

struction. This source appears during the project prepa-

ration process. 

3. The monetary part of the contributions of the 

owners of the enterprise. Includes additional contribu-

tions to the authorized funds of the owners of the enter-

prise [2]. 

ii. Raised funds: 

1. Issue of shares - additional issue of shares of the 

enterprise. Common in economically developed coun-

tries, in Ukraine this source is not popular due to the 

underdevelopment of the stock market. 

2. Charitable contributions of outsiders (spon-

sors). They are formed when the project has a signifi-

cant social orientation and arouses public interest. 

III. Borrowed funds: 

1. Budget funds: the state budget of Ukraine, local 

budgets, own funds of specialized state and municipal 

innovative financial and credit institutions. 

2. Extra-budgetary funds for financing R & D and 

supporting innovation can be created in ministries, in 

large cities and regions, as well as within concerns, 

holdings, and FPG. 

3. Long-term loans are the most common source 

of financing for innovative projects, which includes: 

1) long-term commercial loans; 

2) leasing - long-term lease of machinery and 

equipment, which makes it possible to reduce the 

amount of initial investment in the creation of produc-

tion enterprises or the diversification of production; 

3) forfeiting - a financial operation that turns a 

commercial loan into a bank loan and is used to accu-

mulate financial resources in the process of implement-

ing an innovative project, if the investor does not have 

enough funds for innovation. The maturity dates of the 

promissory notes, which are signed by the investor, are 

evenly distributed over time, which makes it possible 

to obtain a deferral on payments and guarantees from 

the bank regarding their security; 

4) franchising is the most complete financial 

scheme for attracting investment resources to innova-

tive activities. It provides for the replication of innova-

tions by attracting large capital. In addition to financial 

resources under the contract, the innovator can be trans-

ferred intangible assets (technology, know-how), trade-

mark, company image, etc. Franchising combines the 

advantages of credit and leasing. 

4. Foreign direct investment is attracted mainly for 

the implementation of large-scale projects related to the 

technological renewal of production, reorganization, 

and diversification of activities, etc. 

The most common is the general investment of in-

novative projects by domestic and foreign investors on 

the rights of equity participation (joint venture). How-

ever, the volume of attracting foreign investment in 

Russia is still insufficient, due to the unfavorable in-

vestment climate and the low attractiveness of most do-

mestic enterprises for foreign investors [1]. 

The company can use different sources of financ-

ing for the implementation of innovative projects. Each 

of them has its own advantages and disadvantages, so 

making decisions about their choice should be carefully 

justified. 

The choice of investment sources for innovative 

projects and programs largely depends on the condi-

tions for granting loans. For example, domestic enter-

prises can use the services of the following investors: 

Domestic banks. They know the specifics and con-

ditions of doing business in Russia better than others 

and can offer advice on reducing the cost of financing, 

referring to their own experience. They are wary of risk 

and will require substantial collateral for loan agree-

ments. 

Foreign banks. Financing is possible for a longer 

period and at a lower cost than domestic banks. They 
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are very picky in the choice of enterprises that can be 

provided with a loan, they prefer to lend to industrial, 

utility, telecommunications enterprises, as well as ex-

port areas. 

Portfolio investors. These are investment funds 

(private funds and aid funds), venture capital funds, 

pension funds, insurance funds, etc. They try to com-

bine the income from the payment of dividends and 

from the increase in the value of fixed assets (the value 

of shares). They do not claim a controlling stake, but 

they want to have a say in the management of the com-

pany. 

Aid funds. These investment institutions support 

foreign governments; they invest in small and medium-

sized enterprises, as well as subsidiaries [7]. 

Strategic investors: 

1) companies that operate in the same field as the 

enterprise in which they invest; their goal is to expand 

their existing areas of activity; 

2) companies that work in a different industry 

area, but try to make better use of their assets; 

3) financial and industrial groups (FPG) that seek 

to develop strategic relationships. They are committed 

to long-term cooperation and strive to have significant 

authority in making strategic and operational decisions. 

Medium-sized enterprises are the best investment 

activity for strategic investors. The most appropriate 

form of investment for a strategic investor is a joint 

venture. 

Public issue of shares and bonds. It is used by 

well-known large enterprises whose shares are in de-

mand. Their additional issue and sale on the stock mar-

ket allows the company to increase the liquidity of the 

sold shares and is an excellent advertisement for the 

company in case of success [3]. 

Business entities should take a balanced approach 

to the choice of an investor, since this depends not only 

on the possibility of implementing an innovative pro-

ject with the desired results, but also on the prospects 

for the development of the enterprise. 

With limited financial resources, it is advisable for 

an enterprise to use fundamentally new mechanisms for 

raising funds in the innovation sphere, among which fi-

nancing with the participation of venture capital plays 

an important role. 

Venture capital is a qualitatively new way to in-

vest the funds of large companies, banks, insurance, 

pension, and other funds in the shares of small innova-

tive firms that have significant growth potential and im-

plement innovative projects with a high level of risk. 

The activities of venture capital firms are charac-

terized by certain features: 

1. The firm is formed at the expense of individual 

and institutional investors, and it is managed by venture 

capital companies - highly qualified specialists in the 

field of innovation and financial management. 

2. The venture capital firm invests the accumu-

lated funds in carefully selected innovative projects by 

acquiring a stake in innovative enterprises that are not 

yet listed on the stock exchange. 

3. Venture capitalists are active investors, i.e. they 

do not leave the company after providing it with finan-

cial resources, but actively participate in its manage-

ment, providing useful business advice and necessary 

connections with financial and business structures, 

which makes it possible to constantly monitor market 

conditions, significantly reducing the risk of loss of in-

come. 

4. Venture capitalists withdraw from the company 

they have invested in by selling their stake when they 

reach a value that would indicate the transformation of 

a novice company into a company that can develop in-

dependently. That is, the income of a venture firm is the 

difference between the initial share price of the enter-

prise and its value at the final stage of investment. This 

provides a personal motivation for the venture investor 

in the qualitative growth of the enterprises supported by 

him. 

Investors with a serious risk believe in the success 

of venture activities [6] and, having no conditions for 

their own research and commercial implementation of 

promising technology, expect to use this development 

to modernize their own products with the least risk, 

minimum time and money. 

Leasing is one of the tools for crediting various 

operations when buying machinery, equipment, and 

other goods. 

Leasing (English lease) - long-term lease of ma-

chinery, equipment, vehicles, production facilities, etc. 

based on an agreement between the lessor and the les-

see, which provides for the possibility of their purchase 

by the lessee. 

Leasing entities: lessor ð a legal entity (leasing 

company) that leases the property specially acquired 

for this purpose under the contract; lessee ð a legal en-

tity that receives the property for temporary use under 

the contract. 

Objects of leasing: movable and immovable prop-

erty that belongs to fixed assets, except for property that 

is prohibited for free sale on the market. 

Leasing operation - an economic operation of a 

business entity (lessor), which provides for the transfer 

of the right to use material assets to another business 

entity (lessee) on a paid basis and for a certain period. 

The right of ownership of these tangible assets for the 

entire term of the contract is retained by the lessor and 

is recorded on its balance sheet. At the end of the term 

of the lease agreement and payment by the lessee of the 

full value of the property and certain percentages, this 

property becomes his property or, if this is stipulated by 

the terms of the agreement, is returned to the lessor. 

The long-term lease mainly takes modern equip-

ment, diagnostic equipment, control and measuring de-

vices, complete technological complexes and lines, 

mini factories "turnkey", medical equipment, agricul-

tural machinery, etc. 

Conclusion 

These strategies for investing in the innovative de-

velopment of the enterprise must meet the principle of 

parallel development of marketing and investment 

strategies for the innovative development of economic 

entities. In particular, the development of marketing 

and investment strategies should be carried out in par-

allel and in a coordinated manner, so that each of the 

directions of innovative development outlined in the 
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marketing strategy is provided with appropriate invest-

ment resources. Accordingly, the adopted investment 

directions should expand the market opportunities for 

innovative development of an economic entity and 

stimulate their implementation. Compliance with the 

principle of parallelism will allow us to avoid situations 

where the identified market opportunities cannot be re-

alized due to lack of resources, as well as to quickly 

assess the prospects for resource provision of the iden-

tified innovative development options and, in the ab-

sence of such options, proceed to the consideration of 

alternative options. 

 

References 

1. Baldin K. V. Risk management in innovative 

and investment activity of the enterprise: textbook / 

Baldin K. V., Perederyaev I. I., Golov R.S. - Moscow: 

Dashkov & K, 2019. - 418 p. - ISBN 978-5-394-03213-

4. - Text: electronic / / Electronic library system IPR 

BOOKS: [website]. ð URL: 

http://www.iprbookshop.ru/85180.html 

2. Bolodurina M. P. Investment strategy: a text-

book / Bolodurina M. P. - Orenburg: Orenburg State 

University, EBS DIA, 2016. - 184 p. - ISBN 978-5-

7410-1388-5. - Text: electronic / / Electronic library 

system IPR BOOKS: [website]. ð URL: 

http://www.iprbookshop.ru/61359.html 

3. Kovalenko M. N., Gonchar A. I. Formation of 

management decisions in the field of production mod-

ernization at a construction enterprise // Economics and 

management of innovative technologies. 2014. No. 9 

[Electronic resource]. URL: 

http://ekonomika.snauka.ru/2014/09/5720 

4. Kuzminov A.V. Enterprise strategy: an educa-

tional and methodological manual / Kuzminov A.V.-

Simferopol: University of Economics and Manage-

ment, 2017. - 168 p. - ISBN 2227-8397. - Text: elec-

tronic / / Electronic library system IPR BOOKS: [web-

site]. ð URL: http://www.iprbookshop.ru/73284.html 

5. Selyutina L. G., Pesotskaya E. V. Management 

of innovation and investment processes in construction. 

St. Petersburg: SPbGIEU Publishing House, 2011. 227 

p. 

6. Financial strategy of the enterprise. Formation 

and implementation: a collective monograph / A.V. 

Savtsova [et al.]. - Stavropol: North Caucasus Federal 

University, 2016. - 156 p. - ISBN 978-5-9296-0875-9. 

- Text: electronic / / Electronic library system IPR 

BOOKS: [website]. ð URL: 

http://www.iprbookshop.ru/69447.html 

7. Faber M. Global asset distribution: the best 

global investment strategies / Faber M.-Moscow: Al-

pina Publisher, 2021. - 160 p. - ISBN 978-5-9614-

4033-1. - Text: electronic / / Electronic library system 

IPR BOOKS: [website]. ð URL: 

http://www.iprbookshop.ru/104293.html 

 

ʊɽʅɽɺʆʁ ʉɽʂʊʆʈ ʀ ɺʆɿʄʆɾʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʊɽʍʅʆʃʆɻʀʀ ɹʃʆʂʏɽʁʅ ɺ 

ʎɽʃʗʍ ɽɻʆ ʉʅʀɾɽʅʀʗ 

 

ɹʝʟʧʘʣʦʚ ɺ.ɺ. 

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ, 

ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ɹʦʥʜʘʨʝʥʢʦ ɺ.ɺ. 

ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ, 

ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

 

THE SHADOW SECTOR AND THE POSSIBILITIES OF USING BLOCKCHAIN TECHNOLOGY TO 

REDUCE IT  

 

Bezpalov V. 

Doctor of Economics, Professor 

Plekhanov Russian University of Economics, 

Moscow, Russia 

Bondarenko V. 

Plekhanov Russian University of Economics, 

Moscow, Russia 

DOI: 10.24412/3162-2364-2021-68-2-24-30 

 

ɸʅʅʆʊɸʎʀʗ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʤʘʩʰʪʘʙʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʪʝʥʝʚʦʛʦ ʩʝʢʪʦʨʘ ʚ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʝ, ʨʦʩʪ ʝʸ ʨʦʣʠ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʩʪʨʝʤʠʪʝʣʴʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʧʦʩʦʙʦʚ ʚʝʜʝʥʠʷ 

ʪʝʥʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʠʩʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ 

ʩ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʦʡ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʜʝʡʩʪʚʝʥʥʳʭ ʤʝʨ ʧʨʦʪʠʚʦ-

ʜʝʡʩʪʚʠʷ ʪʝʥʝʚʳʤ ʩʝʢʪʦʨʘʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʪʝʥʮʠʘʣʘ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʨʘʟʚʠʪʠʷ ʪʝʥʝ-
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ʚʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʚʳʷʚʣʝʥʠʝ ʝʸ ʢʦʨʝʥʥʳʭ ʧʨʠʯʠʥ ʥʘ ʦʩʥʦʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʥʘʤʠʢʠ ʦʩ-

ʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʚ ʢʘʯʝ-

ʩʪʚʝ ʩʜʝʨʞʠʚʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʘʟʚʠʪʠʝ ʪʝʥʝʚʳʭ ʩʝʢʪʦ-

ʨʦʚ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʙʣʦʢʯʝʡʥ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʩʦʟʜʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ, ʨʘʟʨʘʙʦʪʢʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʙʣʦʢʯʝʡʥ-ʩʝʨʪʠʬʠʢʘ-

ʮʠʠ, ʙʣʦʢʯʝʡʥ-ʘʨʭʠʪʝʢʪʫʨʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʠʨʘʝʤʦ-

ʩʪʴʶ ʥʘʣʦʛʦʚ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʪʦʢʝʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. 

ABSTRACT 

This article examines the problem of the large-scale presence of the shadow sector in the world economy, the 

growth of its role in economic processes and the rapid transformation of the ways of conducting shadow activities, 

which confirms the importance of a comprehensive analysis and the search for new methods of combating the 

shadow economy. One of the promising directions for the development of effective measures to counteract the 

shadow sectors is the use of digital technologies and, in particular, the study of the potential of blockchain tech-

nology in the system of state management of the development of the national economic system. The purpose of 

this work is to analyze the current types and methods of development of the shadow economy at this stage, to 

identify its root causes based on the characteristics of the dynamics of the main indicators, to determine the possi-

bilities of using distributed registry technology as a deterrent mechanism and tool that can significantly reduce the 

development of the shadow sectors. Based on the analysis, conclusions were drawn about the feasibility of imple-

menting blockchain technology on a national scale, which allowed us to form proposals, including: creating the 

necessary regulatory framework, developing a national platform for blockchain certification, blockchain architec-

ture for organizing national document management and control over tax collection, and preparing for the tokeni-

zation of the economy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʪʝʥʝʚʦʡ ʩʝʢʪʦʨ, ʥʝʬʦʨʤʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʙʣʦʢʯʝʡʥ, ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ ʜʘʥʥʳʭ, ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪ, ʙʣʦʢʯʝʡʥ-ʢʦʥʩʦʨʮʠʫʤ.  

Keywords: shadow economy, shadow sector, informal economy, blockchain, distributed data registry, smart-

contract, blockchain-consortium. 

 

ʇʨʦʮʝʩʩʳ ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʛʦʩʫ-

ʜʘʨʩʪʚ ʚ ʙʦʨʴʙʝ ʟʘ ʨʝʩʫʨʩʳ ʥʘ ʬʦʥʝ ʥʝ ʧʨʝʢʨʘʱʘʶ-

ʱʝʛʦʩʷ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʩʘʥʢ-

ʮʠʦʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʚʦʡʥ ʧʨʠʚʝʣʠ ʤʠʨʦʚʫʶ ʩʠ-

ʩʪʝʤʫ ʢ ʩʝʨʴʝʟʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʥʝ 

ʩʪʘʙʠʣʴʥʦʩʪʠ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʨʘʟʚʠʪʠʠ ʠ ʫʩʠʣʝ-

ʥʠʠ ʨʦʣʠ ʪʝʥʝʚʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ. ʉ ʫʯʝʪʦʤ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, 

ʪʝʥʝʚʦʡ ʩʝʢʪʦʨ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʧʨʦʛʨʝʩʩ 

ʚ ʩʚʦʠʭ ʠʥʪʝʨʝʩʘʭ, ʧʨʠ ʵʪʦʤ ʚʩʝ ʧʦʧʳʪʢʠ ʛʦʩʫ-

ʜʘʨʩʪʚ ʦʢʘʟʘʪʴ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʥʝ ʧʨʠʥʦʩʷʪ ʩʫʱʝ-

ʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʧʦʠʩʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʦʜʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʶ ʨʘʟʚʠʪʠʷ ʪʝʥʝʚʳʭ ʩʝʢʪʦʨʦʚ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʟʜʘʥʠʝʤ ʤʘʩ-

ʰʪʘʙʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʙʣʦʢʯʝʡʥ. ɹʣʦʢʯʝʡʥ ʷʚʣʷʝʪʩʷ 

ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʦʡ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʢʨʠʧʪʦʛʨʘ-

ʬʠʯʝʩʢʦʤ ʢʦʜʠʨʦʚʘʥʠʠ, ʠ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʬʫʥʢ-

ʮʠʦʥʘʣʦʤ, ʢʦʪʦʨʳʡ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦ-

ʣʝʟʝʥ ʚ ʨʘʟʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʜʦʩʪʘ-

ʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʧʨʦʟʨʘʯʥʦʩʪʠ ʤʥʦʞʝʩʪʚʘ 

ʬʠʥʘʥʩʦʚʳʭ, ʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝ-

ʰʝʥʠʡ, ʧʨʠʥʠʤʘʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʣʫʞʘ-

ʱʠʤʠ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ, ʘ ʪʘʢ ʞʝ ʠ ʙʠʟʥʝʩ ʩʪʨʫʢʪʫ-

ʨʘʤʠ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʪʝʥʝ-

ʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʦʙʱʝʤ, ʘ ʪʘʢ ʞʝ ʧʦʚʳʩʠʪ ʜʦʚʝʨʠʝ 

ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ.  

ʌʝʥʦʤʝʥ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ 

ʨʘʟʣʠʯʥʳʤʠ ʫʯʝʥʳʤʠ. ɸʤʝʨʠʢʘʥʩʢʠʡ ʫʯʝʥʳʡ ʇ. 

ɻʫʪʤʘʥʥ ʧʨʦʛʥʦʟʠʨʦʚʘʣ, ʯʪʦ ʨʦʩʪ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝ-

ʤʝʥʠ ʠ ʩʫʞʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʨʘʤʦʢ ʜʣʷ 

ʙʠʟʥʝʩʘ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʘʩʪʘʥʠʶ ʥʝʬʦʨʤʘʣʴʥʦʛʦ 

ʩʝʢʪʦʨʘ [13, ʩ. 24]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʢʦʥʦʤʠʩʪ ʕ. ʜʝ 

ʉʦʪʦʜʝʣʘʣ ʘʢʮʝʥʪ ʥʘ ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ, ʢʘʢ ʦʩ-

ʥʦʚʥʦʡ ʧʨʠʯʠʥʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʝʥʝʚʦʛʦ ʩʝʢʪʦʨʘ, 

ʫʪʚʝʨʞʜʘʷ, ʯʪʦ ʫʭʦʜ ʚ çʪʝʥʴè ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʦʤ ʥʘ 

ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ 

ʧʦʣʠʪʠʢʫ. ɸʥʛʣʠʡʩʢʠʡ ʫʯʝʥʳʡ ʂ.ʍʘʨʪ ʚʳʷʚʠʣ, ʯʪʦ 

ʢʣʶʯʝʚʳʤ ʢʨʠʪʝʨʠʝʤ ʬʦʨʤʘʣʴʥʦʩʪʠ ʚʳʩʪʫʧʘʝʪ 

ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ - ʚ ʩʣʫʯʘʝ ʩʘʤʦʟʘ-

ʥʷʪʳʭ, ʢʦʪʦʨʳʭ ʍʘʨʪ ʦʪʥʦʩʠʪ ʢ ʥʝʬʦʨʤʘʣʴʥʦʤʫ 

ʩʝʢʪʦʨʫ, ʦʥʘ ʦʪʩʫʪʩʪʚʫʝʪ. ʆʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙ-

ʨʝʣʠ ʨʘʙʦʪʳ ʧʨʦʬʝʩʩʦʨʘ ʌ. ʐʥʘʡʜʝʨʘ, ʢʦʪʦʨʳʡ 

ʨʘʟʨʘʙʦʪʘʣ ʤʦʜʝʣʴ ʨʘʩʯʝʪʘ ʜʦʣʣʘʨʦʚʦʛʦ ʚʳʨʘʞʝʥʠʷ 

ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʝʛʦ ʨʘʩʯʝʪʳ ʥʝ ʫʯʠʪʳʚʘʶʪ ʤʘʩ-

ʰʪʘʙʳ ʢʨʠʤʠʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ çʥʝʬʦʨʤʘʣʴ-

ʥʫʶ ʵʢʦʥʦʤʠʢʫ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚè. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ɺ. ʈʘʜʘʝʚʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʬʝʥʦʤʝʥʘ, ʢʦʪʦʨʳʡ ʧʦ ʤʥʝʥʠʶ ʫʯʝʥʦʛʦ 

ʦʙʫʩʣʦʚʣʝʥ ʩʦʚʝʪʩʢʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʥʘʩʣʝʜʠʝʤ 

ʈʦʩʩʠʠ. ʈʘʜʘʝʚ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣ ʨʘʟʥʠʮʫ ʤʝʞʜʫ 

ʧʦʥʷʪʠʷʤʠ çʪʝʥʝʚʘʷè, çʢʨʠʤʠʥʘʣʴʥʘʷè ʠ çʥʝʬʦʨ-

ʤʘʣʴʥʘʷè ʵʢʦʥʦʤʠʢʘ ʠ ʦʩʫʱʝʩʪʚʠʣ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʪʠʧʦʚ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʧʦ ʩʪʝʧʝʥʠ ʣʝʛʘʣʴʥʦʩʪʠ, 

ʤʦʪʠʚʘʤ ʠ ʦʭʚʘʪʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʫʯʝʪʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʚʟʛʣʷʜʦʚ ʤʠ-

ʨʦʚʳʭ ʫʯʝʥʳʭ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ 

ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʣʶʯʝʚʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʦʙ-

ʣʘʩʪʠ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʝʝ 

ʚʳʷʚʣʝʥʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʮʝʥʢʠ ʝʸ ʤʘʩʰʪʘ-

ʙʦʚ, ʯʪʦ ʚʝʜʝʪ ʟʘ ʩʦʙʦʡ ʩʣʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʥʘʜ 

ʥʝʡ. ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʦʙʣʘʜʘʝʪ ʬʫʥʢʮʠʦʥʘʣʦʤ, 

ʢʦʪʦʨʦʝ ʧʨʠ ʤʘʩʰʪʘʙʥʦʤ ʝʸ ʚʥʝʜʨʝʥʠʠ ʠʤʝʝʪ ʧʦ-

ʪʝʥʮʠʘʣ ʨʘʟʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʫʯʝʥ-

ʥʳʤʠ ʠ ʛʣʘʚʘʤʠ ʛʦʩʫʜʘʨʩʪʚ ʫʞʝ ʥʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝ-
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ʪʠʝ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʤʦʞ-

ʥʦʩʪʴʶ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʤʝʪʦʜʦʚ ʫʭʦʜʘ 

ʚ çʪʝʥʴè.  

ʉʝʢʪʦʨ ʪʝʥʝʚʦʡ(ʥʝʥʘʙʣʶʜʘʝʤʦʡ) ʵʢʦʥʦʤʠʢʠ 

ʬʠʛʫʨʠʨʫʝʪ ʚ ʧʦʚʝʩʪʢʝ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ ʫʞʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ. ʂʘʢ ʧʦʟʳʚʘʝʪ 

ʩʪʘʪʠʩʪʠʢʘ ʠ ʧʨʦʛʥʦʟ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʫʜʠʪʦʨʦʚ ACCA, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʝʛʦ ʩʦʢʨʘʱʝʥʠʶ, ʦʜʥʘʢʦ, ʪʝʥʝʚʘʷ 

ʵʢʦʥʦʤʠʢʘ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʪʝʢʫʱʠʤ ʪʨʝʥʜʘʤ ʛʣʦʙʘʣʠʟʘʮʠʠ, 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ 

(ʪʘʙ. 1). ʊʘʢʘʷ ʘʜʘʧʪʘʮʠʷ ʢ ʥʦʚʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʧʦʨʦʞʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʦʙʱʝʩʪʚʝ ʠ ʩʦ-

ʟʜʘʸʪ ʦʧʘʩʥʳʝ ʠʥʮʠʜʝʥʪʳ ʧʦ ʥʘʨʫʰʝʥʠʶ ʥʘʣʦʛʦ-

ʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʦʪʨʘʞʘʪʴʩʷ 

ʥʘ ʨʦʩʪʝ ʧʨʝʩʪʫʧʥʦʩʪʠ ʦʩʦʙʝʥʥʦ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʠ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʪ.ʝ. ʫʚʝʣʠʯʝʥʠʝ 

ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʠ ʯʸʨʥʦʛʦ ʩʝʢʪʦʨʘ ʪʝʥʝʚʦʡ ʵʢʦʥʦ-

ʤʠʢʠ. ʇʨʠ ʵʪʦʤ ʫʯʘʩʪʥʠʢʠ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʩʝ 

ʙʦʣʝʝ ʠʟʦʱʨʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʨʘʟʚʠʪʠʝ ʛʠʛ-ʵʢʦʥʦʤʠʢʠ 

ʪʦʣʴʢʦ ʫʩʠʣʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʛʨʦʟʫ ʟʥʘʯʠ-

ʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʦʙʠʨʘʝʤʦʩʪʠ ʥʘʣʦʛʦʚ. 

ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʆʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʥʝʬʦʨʤʘʣʴʥʳʡ ʩʝʢʪʦʨ ʚ ʤʠʨʦ-

ʚʦʤ ʤʘʩʰʪʘʙʝ ʥʘʩʯʠʪʳʚʘʝʪ ʧʦʨʷʜʢʘ 2 ʤʠʣʣʠʘʨʜʦʚ 

ʟʘʥʷʪʳʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 60% ʦʪ ʠʭ ʦʙʱʝʛʦ ʯʠʩʣʘ[7]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʨʘʟʨʝʟʝ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʨʘʙʦ-

ʯʠʭ ʤʝʩʪ, ʩʦʟʜʘʥʥʳʭ çʚ ʪʝʥʠè, ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ɸʬ-

ʨʠʢʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 85,8%, ʘ ʥʘʠʤʝʥʴʰʘʷ - ʚ ɽʚʨʦʧʝ 

ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ - 25,1% [12]. ɺ ʈʦʩʩʠʠ ʥʘ ʥʝ-

ʬʦʨʤʘʣʴʥʫʶ ʟʘʥʷʪʦʩʪʴ ʧʨʠʭʦʜʠʪʩʷ 19,4% ʨʳʥʢʘ 

ʪʨʫʜʘ ï ʯʠʩʣʦ ʥʝʬʦʨʤʘʣʴʥʦ ʟʘʥʷʪʳʭ ʩʦʢʨʘʪʠʣʦʩʴ ʩ 

ʤʘʨʪʘ ʧʦ ʠʶʥʴ 2020 ʛʦʜʘ ʥʘ 925 ʪʳʩ. ʯʝʣʦʚʝʢ [4]. 

ʊʘʙʣʠʮʘ 1 

ʇʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʟʤʝʨʘ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ (ʚ % ʦʪ ɺɺʇ) 

ʉʪʨʘʥʘ 2011 ʛ. 2016ʛ. 2017 ʛ. 2020 ʛ. 2025ʛ. 

ʄʠʨ 23,1 22.66 22,5 22,11 21,39 

ʉʐɸ 8,2 7,78 7,69 7,42 6,94 

ʈʦʩʩʠʷ 39,33 39,07 39,29 39,37 39,3 

ʂʠʪʘʡ 10,53 10,15 10,17 10,05 9,9 

ʗʧʦʥʠʷ 10,22 10,08 9,89 9,42 7,86 

ɸʟʝʨʙʘʡʜʞʘʥ  47 67,04 66,12 56,73 58,38 

ʅʠʛʝʨʠʷ 50,73 48,37 47,7 46,99 46,11 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭACCA. Emerging from the shadows: theshadow economy to 

2025. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.accaglobal.com/content/dam/ACCA_Global/Technical/Future/pi-shadow-

economy-report.pdf 

 

ɸʥʘʣʠʟʠʨʫʷ ʩʦʩʪʦʷʥʠʝ ʪʝʥʝʚʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦ-

ʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ, ʛʜʝ ʪʘʢ ʞʝ ʢʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʝʩʪʴ 

ʨʷʜ ʩʣʦʞʥʦʩʪʝʡ ʩ ʚʳʷʚʣʝʥʠʝʤ ʠ ʨʘʩʯʝʪʦʤ, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʯʝʛʦ ʩʪʘʪʠʩʪʠʢʘ ʩʠʣʴʥʦ ʨʘʟʥʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ 

ʈʦʩʩʪʘʪʘ ʠ ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʷ ʪʝʥʝʚʦʡ ʵʢʦ-

ʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ ʢʦʣʝʙʣʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 20,5% ʦʪ 

ɺɺʇ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ɺʘʣʶʪʥʳʡ 

ʌʦʥʜ ʫʢʘʟʳʚʘʝʪ ʥʘ 33,7% [2]. ʆʜʥʘʢʦ, ʜʘʞʝ ʝʩʣʠ 

ʧʨʠʥʠʤʘʪʴ ʟʘ ʦʩʥʦʚʫ ʜʘʥʥʳʝ ʈʦʩʩʪʘʪʘ, ʦʪʣʠʯʘʶʱʠ-

ʝʩʷ ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ, ʪʦ ʨʘʟʤʝʨ ʪʝʥʝʚʳʭ ʩʝʢʪʦ-

ʨʦʚ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ - ʙʦʣʝʝ 20 ʪʨʣʥ.ʨʫʙ. ɼʘʥʥʘʷ 

ʩʫʤʤʘ ʧʨʝʚʦʩʭʦʜʠʪ ʨʘʩʭʦʜʳ ʚʩʝʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ ʥʘ 2019 ʛʦʜ (18 ʪʨʣʥ. ʨʫʙ.) ʠ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ ʪʨʝʪʠ ʚʩʝʭ ʜʝʥʝʞʥʳʭ ʜʦʭʦʜʦʚ ʨʦʩʩʠʷʥ ʟʘ 

2018 ʛʦʜ (57,5 ʪʨʣʥ ʨʫʙ.) [3]. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʤʘʩʰʪʘʙʦʚ ʪʝʥʝʚʦʡ ʵʢʦʥʦ-

ʤʠʢʠ ʧʦ ʤʝʪʦʜʠʢʝ ʈʦʩʩʪʘʪʘ ʧʦʢʘʟʳʚʘʝʪ ʩʪʨʝʤʠʪʝʣʴ-

ʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʧʝʨʠʦʜ ʩ 

2016 ʧʦ 2017 ʛʦʜ (ʥʘ 5,4 ʧ.ʧ.), ʧʨʠ ʦʙʨʘʪʥʦʡ ʪʝʥʜʝʥ-

ʮʠʠ ʩ 2017 ʧʦ 2018 ʛʦʜ (ʨʦʩʪ ʥʘ 1,8 ʧ.ʧ.) (ʈʠʩ. 1).  

 
ʈʠʩ.1 -ʊʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘ ʚ ʈʦʩʩʠʠ 

ʀʩʪʦʯʥʠʢ: ʈɹʂ. ʌʠʥʘʥʩʦʚʘʷ ʨʘʟʚʝʜʢʘ ʦʮʝʥʠʣʘ ʚ 20 ʪʨʣʥ. ʨʫʙ. ʦʙʲʝʤ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://www.rbc.ru/economics/22/02/2019/5c6c16d99a79477be70257ee 
 

https://www.accaglobal.com/content/dam/ACCA_Global/Technical/Future/pi-shadow-economy-report.pdf
https://www.accaglobal.com/content/dam/ACCA_Global/Technical/Future/pi-shadow-economy-report.pdf
https://www.rbc.ru/economics/22/02/2019/5c6c16d99a79477be70257ee
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ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ 

ʪʘʙʣʠʮʳ 1, ʦʪʨʘʞʘʶʱʝʡ ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʝʡ ACCA, ʈʦʩʩʠʷ ʩʪʘʣʘ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʪʨʘʥʦʡ, ʛʜʝ ʚ ʧʝ-

ʨʠʦʜ ʤʝʞʜʫ 2017 ʠ 2020 ʛʦʜʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʣʩʷ 

ʨʦʩʪ ʪʝʥʝʚʦʛʦ ʩʝʢʪʦʨʘ.  

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ çʫʭʦʜʘ ʚ ʪʝʥʴè ʚ ʮʝ-

ʣʦʤ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ: ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʨʨʫʧ-

ʮʠʠ, ʦʪʩʫʪʩʪʚʠʝ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʧʦʜʦʪʯʝʪʥʦʩʪʠ 

(ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ ʦʨʛʘʥʘʤʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʨʝʰʝʥʠʡ), ʯʨʝʟʤʝʨʥʦʝ ʥʘʣʦʛʦ-

ʚʦʝ ʙʨʝʤʷ, ʟʘʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ 

ʩʧʨʘʚʝʜʣʠʚʦʝ ʥʘʢʘʟʘʥʠʝ ʟʘ ʧʨʝʜʥʘʤʝʨʝʥʥʦʝ ʩʦʢʨʳ-

ʪʠʝ ʦʪ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠ ʜʦʭʦʜʘ ʦʪ ʥʝʸ [11]. ʇʨʠ ʵʪʦʤ, ʚ ʩʣʫʯʘʝ 

ʈʦʩʩʠʠ ACCA ʚʳʜʝʣʷʝʪ ʥʝʜʦʩʪʘʪʦʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠ ʙʦʨʴʙʝ ʩ ʢʦʨʨʫʧʮʠʝʡ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʜʝʤʦʢʨʘ-

ʪʠʯʝʩʢʦʡ ʧʦʜʦʪʯʝʪʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʝ ʪʝʤʧʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦ-

ʨʦʚ ʨʘʩʰʠʨʝʥʠʷ ʪʝʥʝʚʦʛʦ ʩʝʢʪʦʨʘ. 

ʉʦʛʣʘʩʥʦ ʨʷʜʫ ʵʢʩʧʝʨʪʥʳʭ ʤʥʝʥʠʡ, ʧʨʦʩʪʦʝ 

ʩʥʠʞʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʩʪʘʚʦʢ ʥʝ ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ 

ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʪʝʥʝʚʦʛʦ ʩʝʢʪʦʨʘ, ʥʦ 

ʩʧʦʩʦʙʥʦ ʦʩʪʘʥʦʚʠʪʴ ʝʛʦ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʩʤʝʩʪʠʪʴ ʘʢʮʝʥʪ ʥʘ ʜʨʫʛʠʝ 

ʧʨʠʯʠʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʦʩʫ-

ʱʝʩʪʚʠʪʴ ʢʦʨʝʥʥʳʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠ ʩʠʩʪʝʤ-

ʥʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʘ-

ʣʠʟʘʮʠʠ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʪʝʭʥʦ-

ʣʦʛʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ ï ʙʣʦʢʯʝʡʥ.  

ɹʣʦʢʯʝʡʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʫʶ, ʥʝʠʟʤʝʥʥʫʶ ʠ ʟʘʱʠʱʝʥʥʫʶ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠ-

ʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʩ ʚʦʟʤʦʞʥʦ-

ʩʪʴʶ ʟʘʧʠʩʠ ʠ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʘʣʝʥʠʷ ʠ ʠʟʤʝʥʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʟʨʘʯʥʦʩʪʴ ʠ ʢʦʥʩʦʣʠʜʘʮʠʷ 

ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʙʣʦʢʯʝʡʥ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʩʦʟʜʘʚʘʷ ʜʦʚʝʨʠʝ ʤʝʞʜʫ ʥʠʤʠ. 

ɹʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʷʪʴ ʠʣʠ 

ʫʜʘʣʷʪʴ ʜʘʥʥʳʝ, ʫʩʪʨʘʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʨʦ-

ʛʦʩʪʦʷʱʠʭ ʠ ʩʣʦʞʥʳʭ ʩʚʝʨʦʢ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʷ 

ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳ. 

ɹʣʦʢʯʝʡʥ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʨʝʝʩʪʨʦʤ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʬʘʢʪʦʚ ʦʙ ʦʙʲ-

ʝʢʪʝ ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʘʥʟʘʢʮʠʡ. ʊʨʘʥʟʘʢʮʠʠ ʦʙʲʝʜʠ-

ʥʷʁʪʩʷ ʚ ʙʣʦʢʠ ʜʘʥʥʳʭ, ʢʘʞʜʳʡ ʥʦʚʳʡ ʙʣʦʢ ʜʦʙʘʚ-

ʣʷʝʪʩʷ ʚ ʢʦʥʝʮ ʮʝʧʦʯʢʠ ʠ ʠʤʝʝʪ ʭʝʰ-ʫʢʘʟʘʪʝʣʴ ʥʘ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʙʣʦʢ. ʇʨʘʚʠʣʘ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʜʦʙʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʣʦʢʯʝʡʥ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʢʦʥʩʝʥʩʫʩʘ. ʂʦʧʠʷ ʢʘʞʜʦʡ ʮʝ-

ʧʦʯʢʠ ʙʣʦʢʦʚ ʭʨʘʥʠʪʩʷ ʠ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ ʥʘ 

ʚʩʝʭ ʫʩʪʨʦʡʩʪʚʘʭ- ʥʦʜʘʭ, ʪʦ ʝʩʪʴ ʫʟʣʘʭ ʙʣʦʢʯʝʡʥ-

ʩʝʪʠ (ʨʠʩ.2)  

 
ʈʠʩ. 2 ï ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʣʦʢʯʝʡʥ-ʩʝʪʠ 

ʀʩʪʦʯʥʠʢ: PwC ï Price waterhouse Coopers. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
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ɺʠʜʳ ʙʣʦʢʯʝʡʥ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʘʨʭʠʪʝʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʞʠʤʘ ʜʦʩʪʫʧʘ ʢ ʥʝʡ. 

ɺʳʜʝʣʷʶʪ ʧʫʙʣʠʯʥʳʡ ʠ ʟʘʢʨʳʪʳʡ ʙʣʦʢʯʝʡʥ. ʂ ʧʫʙ-

ʣʠʯʥʦʤʫ ʙʣʦʢʯʝʡʥʫ ʤʦʞʝʪ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʣʶʙʦʡ 

ʞʝʣʘʶʱʠʡ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʩʝʪʠ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʪʨʘʥʟʘʢʮʠʠ ʠ ʜʦʙʘʚ-

ʣʷʪʴ ʥʦʚʳʝ ʙʣʦʢʠ ʚ ʮʝʧʴ. ɿʘʢʨʳʪʳʡ ʙʣʦʢʯʝʡʥ ʧʦʜ-

ʜʝʨʞʠʚʘʝʪʩʷ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʢʦʪʦ-

ʨʦʡ ʦʥ ʧʨʠʥʘʜʣʝʞʠʪ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʪʘʪʴ ʫʯʘʩʪʥʠ-

ʢʦʤ ʧʦʜʦʙʥʦʡ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʳ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʣʫʯʠʪʴ ʧʨʘʚʦ ʜʦʩʪʫʧʘ ʢ ʥʝʡ, ʘ ʚʦʟʤʦʞʥʦʩʪʠ ʥʦʜʳ 

ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʸ ʩʪʘʪʫʩʘ. ɺ ʨʘʤʢʘʭ 

ʙʣʦʢʯʝʡʥ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʜ, 

ʢʦʪʦʨʳʡ ʭʨʘʥʠʪʩʷ ʥʘ ʙʣʦʢʯʝʡʥ ʧʣʘʪʬʦʨʤʝ ʠ ʨʘʙʦ-

ʪʘʝʪ ʘʚʪʦʥʦʤʥʦ. ʊʘʢʦʡ ʢʦʥʪʨʘʢʪ ʩʘʤʦʚʳʧʦʣʥʷʝʪʩʷ 

ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ, ʟʘʣʦʞʝʥʥʳʤ ʚ ʝʛʦ ʢʨʠʧʪʦʛʨʘ-

ʬʠʯʝʩʢʦʤ ʢʦʜʝ. ʉʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ ʠʤʝʶʪ ʦʙʰʠʨ-

ʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠʤʝʥʝʥʠʷ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʚʦʟ-

ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʟʘʢʣʶʯʝʥʠʷ ʠ ʠʩ-

ʧʦʣʥʝʥʠʷ ʣʶʙʦʡ ʩʜʝʣʢʠ.  

ʌʫʥʢʮʠʦʥʘʣ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʦʙʰʠʨʝʥ ʚ 

ʩʚʦʸʤ ʧʨʠʤʝʥʝʥʠʠ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ 

ʣʠʰʴ ʧʦʥʷʪʠʷʤʠ ʢʨʠʧʪʦʚʘʣʶʪ ʠʣʠ ʪʦʢʝʥʦʚ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʤʦʞʝʪ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʪʠʚʦʜʝʡ-

ʩʪʚʠʠ ʨʘʟʚʠʪʠʷ ʪʝʥʝʚʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ. ʊʘʢ, 

ʛʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳ-
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ʩʪʫʧʘʝʪ ʧʦʣʥʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥ-

ʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʙʣʦʢʯʝʡʥ-ʩʝʪʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʤʦʤʝʥʪʘʣʴʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʣʶʙʳʝ ʪʨʘʥʟʘʢ-

ʮʠʠ, ʨʘʚʥʦ ʢʘʢ ʠ ʮʠʬʨʦʚʳʝ ʘʢʪʠʚʳ, ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʥʳʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʤ ʨʝʝʩʪʨʝ. ɺ ʢʦʥʪʨʘʩʪʝ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʦʜʝʣʷʤʠ, ʪʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʯʘʩʪʫʶ ʜʝʥʝʞʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʠʣʠ ʟʘʬʠʢʩʠʨʦ-

ʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʯʝʪʘ ʥʘʣʠʯʥʳʤʠ. 

ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʙʣʦʢʯʝʡʥ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʢʦʥʩʦʣʠʜʘʮʠʶ ʙʘʟ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ ʜʝʡʩʪʚʫʶʪ ʚ ʨʘʤ-

ʢʘʭ ʦʜʥʦʡ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ, 

ʚ ʢʦʪʦʨʳʭ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʘʨʪʥʝʨʳ 

ʧʦ ʝʜʠʥʦʡ ʮʝʧʦʯʢʝ ʩʪʦʠʤʦʩʪʠ, ʥʦʩʷʪ ʥʘʟʚʘʥʠʝ ʙʣʦʢ-

ʯʝʡʥ-ʢʦʥʩʦʨʮʠʫʤʦʚ. ʊʘʢ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʚ ʩʦʟʜʘʥʠʠ ʪʘʢʠʭ ʙʠʟʥʝʩ-

ʩʪʨʫʢʪʫʨ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪ ʙʦʨʴʙʫ ʩ ʪʝʥʝʚʳʤ 

ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ 

ʤʘʩʩʦʚʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʢ 

ʙʣʦʢʯʝʡʥ-ʘʨʭʠʪʝʢʪʫʨʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʝʩʧʝʯʠʪ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʤʝʞʜʫ ʥʠʤʠ ʪʨʘʥʟʘʢ-

ʮʠʡ.  

ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʚʳ-

ʚʦʜʳ ʥʦʩʷʪ ʫʩʣʦʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʢ ʙʣʦʢʯʝʡʥ-ʢʦʥʩʦʨʮʠʫʤʫ ʠʣʠ 

ʝʛʦ ʩʦʟʜʘʥʠʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝ ʩʪʘʥʫʪ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʠʛʨʦʢʦʚ ʪʝʥʝʚʦʛʦ ʨʳʥʢʘ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʝʝ ʘʤʙʠʮʠʦʟʥʳʝ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʝ-

ʨʝʭʦʜ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʙʣʦʢʯʝʡʥ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʙʣʦʢʯʝʡʥʘ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʦʡ ʚʩʝ ʘʢʪʠʚʥʝʝ ʥʘʯʠ-

ʥʘʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ. ʇʨʠʤʝʨ 

ʕʩʪʦʥʠʠ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ï ʛʦʩʫʜʘʨʩʪʚʦʤ 

ʙʳʣʘ ʫʩʧʝʰʥʘ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ ʧʦ ʩʦʟʜʘʥʠʶ 

ʝʜʠʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʢʦʪʦʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʣʘ ʜʘʣʴʥʝʡʰʠʡ ʧʝʨʝ-

ʭʦʜ ʢ ʙʣʦʢʯʝʡʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʕʩʪʦʥʠʷ ʩʪʘʣʘ ʤʠʨʦ-

ʚʳʤ ʣʠʜʝʨʦʤ ʧʦ ʩʦʙʠʨʘʝʤʦʩʪʠ ʥʘʣʦʛʦʚ, ʠ ʪʦʣʴʢʦ 

6% ʥʘʩʝʣʝʥʠʷ ʥʝ ʠʤʝʝʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʜʦʩʪʦʚʝʨʝ-

ʥʠʷ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ [9]. ɺ ʩʝʥʪʷʙʨʝ 2020 ʛʦʜʘ 

ʠʥʠʮʠʘʪʠʚʘ ʤʘʩʰʪʘʙʥʦʡ ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʪʝʭʥʦʣʦ-

ʛʠʠ ʙʣʦʢʯʝʡʥ ʪʘʢʞʝ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʇʨʝʤʴʝʨ ʄʠ-

ʥʠʩʪʨʦʤ ʀʪʘʣʠʠ, ɼʞʫʟʝʧʧʝ ʂʦʥʪʝ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ 

ʮʠʬʨʦʚʳʝ ʧʣʘʪʝʞʠ ʧʨʠʚʝʜʫʪ ʢ ʪʦʤʫ, ʯʪʦ ʬʠʥʘʥʩʦ-

ʚʘʷ ʩʠʩʪʝʤʘ ʩʪʘʥʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʡ, ʧʨʦʟʨʘʯʥʦʡ ʠ ʦʪ-

ʩʣʝʞʠʚʘʝʤʦʡ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʟʥʘʯʘʝʪ ʩʦʢʨʘʱʝ-

ʥʠʝ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʂʦʥʪʝ ʦʪʤʝ-

ʯʘʝʪ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʠ 

ʧʦʤʦʱʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʧʨʠ-

ʚʝʜʝʪ ʢ ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʥʘʣʦʛʦʚʳʭ ʩʪʘ-

ʚʦʢ, ʚʚʠʜʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʯʠʩʣʘ ʥʘʣʦʛʦʚʳʭ 

ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪ [10]. 

ʊʘʢʞʝ, ʥʘʧʨʠʤʝʨ, ʚ ʂʠʪʘʝ ʨʝʘʣʠʟʦʚʳʚʘʝʪʩʷ 

ʧʨʦʛʨʘʤʤʘ ʮʠʬʨʦʚʳʭ ʨʝʡʪʠʥʛʦʚ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷ-

ʶʪʩʷ ʥʘ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʠ ʢʦʤʧʘʥʠʶ. ʕʪʠ ʜʘʥ-

ʥʳʝ ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʚʝʜʝʥʠʷ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʣʠʷʝʪ ʥʘ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʤ ʢʨʝʜʠʪʘ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʣʴʛʦʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʦʙʥʘʷ ʧʣʘʪ-

ʬʦʨʤʘ ʩʧʦʩʦʙʥʘ ʧʨʝʜʦʩʪʘʚʠʪʴ ʛʦʩʫʜʘʨʩʪʚʫ ʙʦʣʝʝ 

ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ, ʠʟ 

ʯʝʛʦ ʩʣʝʜʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʪʴ ʤʘʩ-

ʰʪʘʙʳ ʪʝʥʝʚʦʛʦ ʩʝʢʪʦʨʘ ʠ ʧʦʙʫʜʠʪʴ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ 

çʚʳʡʪʠ ʠʟ ʪʝʥʠè ʧʫʪʝʤ ʧʨʠʩʚʦʝʥʠʷ ʠʤ ʧʣʦʭʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʨʝʡʪʠʥʛʘ [8]. 

ʂʨʦʤʝ ʪʦʛʦ ʧʨʠʤʝʯʘʪʝʣʝʥ ʩʪʘʨʪʘʧ Twiga, ʨʝʘ-

ʣʠʟʦʚʘʥʥʳʡ ʚ ʂʝʥʠʠ. ɽʛʦ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʢʨʝʜʠʪʥʦʛʦ ʩʢʦʨʠʥʛʘ ʩʨʝʜʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʙʠʟʥʝʩʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʣʫ-

ʯʠʣʠ ʙʳ ʜʦʩʪʫʧ ʢ ʢʨʝʜʠʪʥʦʤʫ ʨʳʥʢʫ ʠ ʥʝʦʙʭʦʜʠ-

ʤʦʤʫ ʜʣʷ ʥʠʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ. ʊʘʢ, ʢʦʤʧʘʥʠʷ ʩʧʝ-

ʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʦʧʪʦʚʦʡ ʧʦʢʫʧʢʝ ʩʚʝʞʝʡ ʧʨʦʜʫʢ-

ʮʠʠ ʠ ʧʨʦʜʘʞʝ ʝʝ ʤʝʣʢʠʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ. ʉ 

ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʢʦʤʧʘʥʠʷ ʦʪʩʣʝʞʠ-

ʚʘʝʪ ʟʘʢʘʟʳ, ʧʦʩʪʘʚʢʠ ʠ ʧʨʠʚʳʯʢʠ ʧʦʛʘʰʝʥʠʷ. ʉʦ-

ʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ Twiga ʠ 

ʧʦʜʦʙʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʝʜʝʪ ʩʦʢʨʘʱʝʥʠʶ ʥʝ-

ʥʘʙʣʶʜʘʝʤʦʛʦ ʩʝʢʪʦʨʘ ʂʝʥʠʠ ʥʘ 20 ʤʣʨʜ ʜʦʣʣʘʨʦʚ 

ʉʐɸ [5]. 

ʂʘʢ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʨʘʥʝʝ, ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ 

ʧʨʠʯʠʥ ʨʘʟʨʘʩʪʘʥʠʷ ʥʝʥʘʙʣʶʜʘʝʤʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦ-

ʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʢʦʨʨʫʧʮʠʷ. ʄʘʩʰʪʘʙʳ ʪʝʥʝʚʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʥʴʰʝ ʚ ʩʪʨʘʥʘʭ, ʛʜʝ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʩʪʠʪʫʪʳ ʧʨʦʯʥʳ, ʧʨʦʟʨʘʯʥʳ ʠ 

ʧʦʣʴʟʫʶʪʩʷ ʜʦʚʝʨʠʝʤ ʥʘʩʝʣʝʥʠʷ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʥʘʣʦʛʠ ʥʝ ʥʘʩʪʦʣʴʢʦ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ 

ʪʝʥʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʝ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ ʚ ʮʝʣʦʤ [6]. 

ɹʣʦʢʯʝʡʥ ʠʤʝʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥ-

ʩʪʨʫʤʝʥʪʘ ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʝʡ. ʅʘ ʜʘʥʥʳʡ ʤʦ-

ʤʝʥʪ ʙʦʣʴʰʠʥʩʪʚʦ ʢʘʞʜʦʜʥʝʚʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʨʘʟ-

ʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʫʩʣʦʞʥʝʥʦ ʫʩʪʘʨʝʚʰʝʡ ʙʶʨʦʢʨʘ-

ʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥ-

ʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʦʜʥʘʢʦ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʤʳʭ ʠʤʠ ʜʘʥʥʳʭ. ʊʘʢ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ 

ʣʠʮʘ, ʠʤʝʶʱʠʝ ʜʦʩʪʫʧ ʢ ʨʳʯʘʛʘʤ ʚʣʠʷʥʠʷ, ʤʦʛʫʪ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʣʶʙʦʛʦ ʨʦʜʘ ʠʥʬʦʨʤʘʮʠʶ ʧʦʜ ʩʦʙ-

ʩʪʚʝʥʥʳʝ ʥʫʞʜʳ. ɺʩʝ ʦʙʦʟʥʘʯʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦ-

ʛʫʪ ʙʳʪʴ ʥʠʚʝʣʠʨʦʚʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʙʣʦʢʯʝʡʥ, ʛʜʝ ʦʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥ-

ʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ: ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ, 

ʧʨʦʟʨʘʯʥʦʩʪʴ, ʥʝʠʟʤʝʥʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. 

ɺ ʙʣʦʢʯʝʡʥ-ʘʨʭʠʪʝʢʪʫʨʝ ʧʦʜʦʙʥʳʝ ʤʘʥʠʧʫʣʷ-

ʮʠʠ ʥʝʚʦʟʤʦʞʥʳ. ʆʜʥʘʞʜʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ 

ʙʣʦʢ ʪʨʘʥʟʘʢʮʠʡ (ʜʘʥʥʳʭ)ʥʝ ʤʦʞʝʪ ʙʦʣʝʝ ʙʳʪʴ ʥʠ-

ʢʘʢ ʠʟʤʝʥʝʥ, ʪʘʢ ʢʘʢ ʧʨʠ ʣʶʙʦʡ ʧʦʧʳʪʢʝ ʚʥʝʩʝʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʢʘʢʦʡ-ʪʦ ʯʘʩʪʠ ʠʥʬʦʨʤʘ-

ʮʠʠ ʭʝʰ ʙʣʦʢʘ ʪʘʢʞʝ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʠ ʪʝʤ ʩʘʤʳʤ 

çʨʘʟʨʳʚʘʪʴè ʚʩʶ ʮʝʧʦʯʢʫ, ʯʝʛʦ ʥʝ ʜʦʧʫʩʪʷʪ ʥʦʜʳ, 

ʦʪʚʝʨʛʥʫʚ ʧʦʧʳʪʢʫ ʧʝʨʝʧʠʩʘʪʴ ʜʘʥʥʳʝ.  

ʂʨʦʤʝ ʪʦʛʦ, ʢʨʠʧʪʦʚʘʣʶʪʫ ʠʣʠ ʪʦʢʝʥ, ʦʙʨʘʱʘ-

ʶʱʠʭʩʷ ʚ ʵʢʦʩʠʩʪʝʤʝ ʙʣʦʢʯʝʡʥ, ʣʝʛʢʦ ʧʦʤʝʪʠʪʴ ʠʩ-

ʧʦʣʴʟʫʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʦʪʧʨʘʚʥʫʶ ʪʦʯʢʫ ʪʨʘʥʟʘʢʮʠʠ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʳʩʪʨʦ ʦʪʩʣʝʜʠʪʴ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʝ, ʦʙʲʝʜʠʥʷʶʱʝʡ 
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ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ, ʥʘʣʦʛʦʚʳʝ ʦʨʛʘʥʳ ʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʝ ʩʣʫʞʙʳ, ʙʳʣʠ ʙʳ ʯʝʪʢʦ ʚʠʜʥʳ ʧʦʩʪʫʧʣʝ-

ʥʠʝ ʥʘʣʦʛʦʚʳʭ ʦʪʯʠʩʣʝʥʠʡ ʚ ʙʶʜʞʝʪ ʠ ʧʫʪʠ ʠʭ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ-

ʧʳʪʢʘ ʟʘʧʠʩʠ ʥʝʢʦʨʨʝʢʪʥʦʡ ʪʨʘʥʟʘʢʮʠʠ ʦʪʢʣʦʥʠʪʩʷ 

ʫʯʘʩʪʥʠʢʘʤʠ ʩʝʪʠ, ʘ ʢʦʨʨʫʧʮʠʦʥʥʦʝ ʜʝʡʩʪʚʠʝ ʙʫʜʝʪ 

ʧʨʝʩʝʯʝʥʦ. ʉʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠʣʠ ʧʨʠʤʝʥʠʪʴ 

ʝʸ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʦʣʦʩʦʚʘ-

ʥʠʡ ʥʘ ʚʳʙʦʨʘʭ.  

ɼʨʫʛʦʡ ʢʣʶʯʝʚʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ ʨʝʝʩʪʨʘ ʚʳʩʪʫʧʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʪʠʬʠʢʘʮʠʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʣʶ-

ʯʝʚʳʝ ʜʘʥʥʳʝ ʦ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʫʙʲʝʢʪʘʭ ʙʫʜʫʪ 

ʥʘʜʝʞʥʦ ʭʨʘʥʠʪʴʩʷ ʚ ʙʣʦʢʯʝʡʥ-ʩʝʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʣʶʙʦʡ ʤʦ-

ʤʝʥʪ ʚʨʝʤʝʥʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʜʝʪ ʢ ʩʦʢʨʘ-

ʱʝʥʠʶ ʨʳʥʢʘ ʬʘʣʴʰʠʚʳʭ ID ʠ ʢʦʥʪʨʘʬʘʢʪʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʩʪʘʪʠʩʪʠʢʘ, ʢ 2024 ʛʦʜʫ 

ʙʣʦʢʯʝʡʥ ʩʧʦʩʦʙʝʥ ʩʦʢʨʘʪʠʪʴ ʦʙʦʨʦʪ ʢʦʥʪʨʘʬʘʢʪʘ ʚ 

ʈʦʩʩʠʠ ʤʠʥʠʤʫʤ ʥʘ 853 ʤʣʨʜ ʨʫʙʣʝʡ [1]. 

ʅʘʢʦʥʝʮ, ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ ʙʣʦʢʯʝʡʥʘ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʠʥ-

ʢʣʶʟʠʚʥʦʩʪʠ. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʤʝʥʥʦ ʠʟ-ʟʘ ʥʝ-

ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʠ 

ʫʩʣʫʛʘʤ ʥʝʬʦʨʤʘʣʴʥʳʡ ʩʝʢʪʦʨ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢ ʥʘ 

ɸʬʨʠʢʘʥʩʢʦʤ ʢʦʥʪʠʥʝʥʪʝ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʦʟʠʪʠʚʥʳʭ ʤʦʤʝʥ-

ʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʚʥʝʩʪʠ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʷ 

ʪʝʥʝʚʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ, ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʨʝ-

ʙʫʝʪ ʩʝʨʴʝʟʥʦʡ ʜʦʨʘʙʦʪʢʠ ʢʘʢ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʧʣʘʥʝ, ʪʘʢ ʠ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʤ ʦʙʝʩʧʝʯʝʥʠʠ.  

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʛʦ 

ʦʧʳʪʘ ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʦʪ ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʬʦʨʤʠ-

ʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʣʦʞʝʥʠʷ:  

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ 

ʙʣʦʢʯʝʡʥ-ʩʝʨʪʠʬʠʢʘʮʠʠ. ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʷ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʘ ʧʦʩʣʝ ʝʝ ʜʦʙʘʚʣʝʥʠʷ, ʧʨʠʚʝ-

ʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, 

ʢʦʪʦʨʘʷ ʦʪʤʝʯʘʝʪʩʷ ʵʢʩʧʝʨʪʘʤʠ ʢʘʢ ʢʣʶʯʝʚʘʷ ʧʨʠ-

ʯʠʥʘ ʫʭʦʜʘ ʚ çʪʝʥʴè ʚ ʈʦʩʩʠʠ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʝʨʪʠ-

ʬʠʢʘʮʠʠ ʥʘ ʙʣʦʢʯʝʡʥ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪ 

ʨʳʥʦʢ ʢʦʥʪʨʘʬʘʢʪʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʫʪʝʤ ʫʩʪʘʥʦʚ-

ʣʝʥʠʷ ʧʦʣʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʠʟ-

ʚʦʜʠʤʳʭ ʠ ʩʙʳʚʘʝʤʳʭ ʪʦʚʘʨʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ 

ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʜʘʥʥʳʝ ʦ ʩʦʤʥʠ-

ʪʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʫʙʲʝʢʪʘʭ. 

¶ ʉʦʟʜʘʪʴ ʧʠʣʦʪʥʫʶ ʚʝʨʩʠʶ ʝʜʠʥʦʡ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ ʙʣʦʢʯʝʡʥ ʩʝʪʠ (ʧʦ ʧʨʠʤʝʨʫ ʕʩʪʦʥʠʠ), ʢ ʢʦ-

ʪʦʨʦʡ ʙʳ ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ ʚʩʝ ʦʨʛʘʥʳ ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʥʘʨʷʜʫ ʩ ʬʠʟʠ-

ʯʝʩʢʠʤʠ ʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ. ɺ ʨʘʤʢʘʭ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘʭ 

ʙʳʣ ʙʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʝʥ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʮʝʥʢʠ ʤʘʩʰʪʘʙʘ ʪʝʥʝʚʦʛʦ ʩʝʢʪʦʨʘ ʙʳʣʠ ʙʳ ʙʦʣʝʝ 

ʘʜʝʢʚʘʪʥʳʤʠ ʠ ʥʘʜʝʞʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʢʦʡ ʩʠ-

ʩʪʝʤʝ ʣʝʛʢʦ ʚʳʯʠʩʣʠʪʴ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʫʙʲʝʢʪʳ, 

ʫʢʣʦʥʷʶʱʠʝʩʷ ʦʪ ʥʘʣʦʛʦʚ.  

¶ ʅʘʯʘʪʴ ʪʦʢʝʥʠʟʘʮʠʶ ʵʢʦʥʦʤʠʢʠ, ʪʘʢ, 

ʯʪʦʙʳ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨ-

ʤʠʨʦʚʘʪʴ ʥʘʮʠʦʥʘʣʴʥʫʶ ʙʣʦʢʯʝʡʥ-ʘʨʭʠʪʝʢʪʫʨʫ, ʚ 

ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʨʘʥʟʘʢʮʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʞʜʝ ʯʝʤ, ʧʝʨʝʭʦʜ ʥʘ 

ʢʨʠʧʪʦʚʘʣʶʪʫ ʠ ʪʦʢʝʥʳ ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ ʜʦʣʞʥʘ 

ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʘʷ ʙʘʟʘ, ʙʝʟ ʢʦʪʦʨʦʡ ʥʠ ʦʜʥʘ ʠʟ ʠʥʠʮʠʘʪʠʚ ʥʝ 

ʠʤʝʝʪ ʩʤʳʩʣʘ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ, ʛʜʝ ʚʦʟ-

ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʠʩʪʦʯʥʠʢ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʥʟʘʢ-

ʮʠʠ ʦʙʝʩʧʝʯʠʪ ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʣʝʛʘʣʴʥʦʩʪʴʶ 

ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ.  

ʅʘʢʦʥʝʮ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʢʘʢ ʙʳʣʦ ʫʧʦ-

ʤʷʥʫʪʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʝ ʪʦʣʴʢʦ 

ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʦʨʴʙʳ ʩ ʪʝʥʝʚʦʡ ʵʢʦ-

ʥʦʤʠʢʦʡ, ʥʦ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʤʝʪʦʜʳ ʜʣʷ 

çʫʭʦʜʘ ʚ ʪʝʥʴè, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝ-

ʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʪʝʢʫʱʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʙʣʦʢʯʝʡʥ-ʨʝʰʝʥʠʡ 

ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʦʩʣʘʙʣʝʥʠʶ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʪʝʥʝʚʦʛʦ ʩʝʢʪʦʨʘ ʧʫʪʝʤ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʧʦʜʦʪʯʝʪʥʦʩʪʠ, 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʶ ʤʘʩʰʪʘʙʦʚ ʢʦʨʨʫʧʮʠʠ 

ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘ-

ʮʠʝʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʩʪʝʧʝʥʠ ʟʘʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʚʝʜʝʥʠʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʧʦʷʚʣʝʥʠʷ ʠʥʩʪʠʪʫʪʦʚ ʠ ʠʭ ʧʨʠʨʦʜʳ. ʆʩʦʙʦʝ ʚʥʠ-

ʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʶ ʠʥʩʪʠʪʫʪʦʚ ʢʘʢ ʢʫʣʴʪʫʨʥʦʛʦ ʬʝʥʦʤʝʥʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʬʘʢ-

ʪʦʨʳ, ʧʦʚʣʠʷʚʰʠʝ ʥʘ ʩʧʝʮʠʬʠʢʫ ʨʦʩʩʠʡʩʢʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫ-

ʪʦʚ. ʆʙʩʪʦʷʪʝʣʴʥʦ ʨʘʩʢʨʳʚʘʝʪʩʷ ʨʦʣʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʦ- ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʠ ʨʦʩʩʠʡʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʦʙʫʩʣʦʚʠʚʰʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʭʘʨʘʢʪʝʨ ʠʥʩʪʠʪʫʪʦʚ. 

ABSTRACT  

The article attempts to identify the reasons for the emergence of institutions and their nature. Particular atten-

tion is paid to the justification of institutions as a cultural phenomenon, in connection with which factors that 

influenced the specifics of Russian political, state and economic institutions are analyzed. The role of geographical 

and climatic conditions in the formation of the Russian national culture, which determined the corresponding na-

ture of institutions, is thoroughly disclosed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʛʨʘʬʠʷ, ʛʦʩʫʜʘʨʩʪʚʦ, ʠʥʩʪʠʪʫʪʳ, ʢʫʣʴʪʫʨʘ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʧʨʘʚʦʩʣʘʚʥʘʷ ʨʝ-

ʣʠʛʠʷ, ʪʨʘʥʩʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ. 

Keywords: geography, state, institutions, culture, uncertainty, Orthodox religion, transaction costs. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ʊʦʪ, ʢʪʦ ʨʝʛʫʣʷʨʥʦ ʩʣʝʜʠʪ ʟʘ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʧʫʙʣʠʢʘʮʠʷʤʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʥʘʚʝʨʥʷʢʘ ʦʙʨʘ-

ʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʨʘʙʦʪʳ ʧʦ 

ʪʝʤʝ ʠʥʩʪʠʪʫʪʦʚ, ʠʭ ʤʝʩʪʝ ʠ ʨʦʣʠ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝ-

ʩʪʚʘ ʚ ʮʝʣʦʤ, ʠ ʵʢʦʥʦʤʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ. ʇʦ ʠʥʩʪʠ-

ʪʫʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʯʠʪʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʫʨʩʳ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʫʣʴʪʝʪʘʭ ʫʥʠʚʝʨʩʠʪʝ-

ʪʦʚ, ʠʟʜʘʝʪʩʷ ʥʝʤʘʣʦ ʫʯʝʙʥʠʢʦʚ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦ-

ʙʠʡ. ʂ ʠʥʩʪʠʪʫʪʘʤ ʚʩʝ ʯʘʱʝ ʦʙʨʘʱʘʶʪʩʷ ʢʫʣʴʪʫʨʦ-

ʣʦʛʠ, ʘʥʪʨʦʧʦʣʦʛʠ ʠ ʠʩʪʦʨʠʢʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʝ-

ʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʦʮʠʦʣʦʛʠʠ. 

ʀʥʩʪʠʪʫʪʳ ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘ-

ʥʠʷ ʧʦʣʠʪʠʢʦʚ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʯʠʥʦʚʥʠʢʦʚ. ɺ 

ʦʙʱʝʤ, ʧʨʦʙʣʝʤʘ ʠʥʩʪʠʪʫʪʦʚ ʩʪʘʣʘ ʚ ʥʘʰʝ ʚʨʝʤʷ 

ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʠ ʤʦʜʥʳʭ ʪʝʤ 

ʩʦʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʨʘʟʥʳʝ ʘʚʪʦʨʳ ʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʩʪʠ-

ʪʫʪʦʚ, ʧʦʥʠʤʘʶʪ ʠʭ ʧʦ-ʨʘʟʥʦʤʫ, ʚʩʝ ʦʥʠ ʝʜʠʥʳ ʚ 

ʪʦʤ, ʯʪʦ ʠʥʩʪʠʪʫʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥ-

ʥʳʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʥʦʩʠʪʴ ʵʢʟʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʣʠʙʦ ʟʘʜʘʚʘʪʴʩʷ 

ʚʥʫʪʨʝʥʥʠʤʠ ʤʦʪʠʚʘʤʠ. ʊʦ ʝʩʪʴ, ʵʪʠ ʧʨʘʚʠʣʘ ʧʨʝʜ-

ʧʠʩʳʚʘʶʪʩʷ ʣʠʙʦ ʟʘʢʦʥʘʤʠ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ 
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ʘʢʪʘʤʠ ʛʦʩʫʜʘʨʩʪʚʘ (ʬʦʨʤʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ), ʣʠʙʦ 

ʥʦʩʷʪ ʥʝʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ ʚʳʪʝʢʘʶʪ ʠʟ 

ʪʨʘʜʠʮʠʡ, ʦʙʳʯʘʝʚ, ʚʝʨʦʚʘʥʠʡ ʜʘʥʥʦʛʦ ʥʘʨʦʜʘ, ʪʦ 

ʝʩʪʴ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʢʫʣʴʪʫʨʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠ ʬʦʨʤʘʣʴʥʳʝ ʠʥʩʪʠ-

ʪʫʪʳ, ʷʚʣʷʷʩʴ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʚʣʘʩʪʚʫʶʱʠʭ ʵʣʠʪ, ʪʘʢʞʝ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʩʚʷʟʘʥʳ 

ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦ-

ʩʪʝʡ. ʊʘʢ ʯʪʦ ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʠʥʩʪʠʪʫʪʳ, ʚʳʩʪʫʧʘʷ ʥʘʧʨʘʚʣʷʶʱʝʡ ʩʠʣʦʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʷʚʣʷʶʪʩʷ ʧʦ 

ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʢʫʣʴʪʫʨʥʳʤ ʬʝʥʦʤʝʥʦʤ.  

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʥʘʣʠʟʘ 

ɺ ʩʦʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦ-

ʥʠʤʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʦʙʲʷʩʥʝʥʠʷ ʠʥʩʪʠʪʫʪʦʚ. ʅʝ-

ʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʚʦʦʙʱʝ ʥʝ ʟʘʜʘʶʪʩʷ ʵʪʠʤ ʚʦʧʨʦ-

ʩʦʤ, ʠ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʝʨʫʪ ʠʥʩʪʠʪʫʪʳ ʢʘʢ 

ʜʘʥʥʦʩʪʴ. ɼʨʫʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʥʩʪʠʪʫʪʳ ï ʨʝʟʫʣʴ-

ʪʘʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʚʣʘʩʪʠ. 

ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʚʦʜʠʪ ʠʥʩʪʠʪʫʪʳ ʠʟ ʥʘʣʠ-

ʯʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʢʦ-

ʪʦʨʳʝ ʧʦʨʦʞʜʘʶʪ çʪʨʝʥʠʝè ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʠ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʩʜʝʣʦʢ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʠ-

ʟʠʨʦʚʘʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʕʪʫ ʬʫʥʢʮʠʶ ʠ ʙʝʨʫʪ ʥʘ 

ʩʝʙʷ ʠʥʩʪʠʪʫʪʳ. ʇʨʠ ʵʪʦʤ ʤʘʣʦ ʢʪʦ ʠʟ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʝʡ ʧʨʠʤʝʥʷʝʪ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʙʲ-

ʷʩʥʝʥʠʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʳʭ ʠʥ-

ʩʪʠʪʫʪʦʚ. ʀʤʝʥʥʦ ʵʪʦʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʝʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʥʘ-

ʣʠʟʫ ʨʦʩʩʠʡʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʨʝʪʨʦ-

ʩʧʝʢʪʠʚʝ.  

ʇʦʥʠʤʘʥʠʝ ʵʢʦʥʦʤʠʢʠ ʠ ʠʥʩʪʠʪʫʪʦʚ ʢʘʢ ʷʚʣʝ-

ʥʠʡ ʢʫʣʴʪʫʨʥʦʛʦ ʧʦʨʷʜʢʘ, ʪʨʝʙʫʝʪ ʠ ʦʪʚʝʪʘ ʥʘ ʚʦ-

ʧʨʦʩ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʩʘʤʠʭ ʪʨʘʜʠʮʠʡ ʠ ʫʙʝʞʜʝ-

ʥʠʡ ʣʶʜʝʡ, ʧʨʠʯʠʥ ʠʭ ʧʦʷʚʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʠʭ 

ʠʟʤʝʥʝʥʠʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʢʘʟʳʚʘʝʪ ʦʢʨʫʞʘʶʱʠʡ 

ʥʘʩ ʤʠʨ, ʪʦʪ ʧʨʠʨʦʜʥʳʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʣʘʥʜʰʘʬʪ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʦʪʝʢʘʝʪ ʯʝʣʦʚʝʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɸ 

ʚʩʝʦʙʱʠʤ ʠ ʥʝʠʟʙʝʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʵʪʦʛʦ ʣʘʥʜ-

ʰʘʬʪʘ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʠ ʜʦʩʪʫʧʥʳʭ ʝʤʫ ʨʝʩʫʨʩʦʚ, ʠʭ 

ʨʘʩʩʝʷʥʥʦʩʪʴ ʢʘʢ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʪʘʢ ʠ ʚ ʩʦʮʠ-

ʫʤʝ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʥʘʨʦʜʦʚ. 

ʉʣʝʜʩʪʚʠʝʤ ʵʪʠʭ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʀʤʝʥʥʦ ʥʝ-

ʧʨʝʨʳʚʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʥʝʦʧʨʝʜʝ-

ʣʝʥʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʣʶʜʠ ʚ ʨʘʤʢʘʭ 

ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʬʦʨʤʠʨʫʝʪ ʫ ʣʶʜʝʡ ʦʧʨʝʜʝʣʝʥ-

ʥʳʡ ʪʠʧ ʤʳʰʣʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʷ, ʧʦʙʫʞʜʘʶʱʠʭ ʠʭ 

ʢ ʩʦʟʜʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʫʢʪʫʨʳ ʠ ʭʘʨʘʢ-

ʪʝʨʘ ʠʥʩʪʠʪʫʪʦʚ [12, 29].  

ʊʨʘʥʩʘʢʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʲʷʩʥʝʥʠʶ ʠʥ-

ʩʪʠʪʫʪʦʚ 

ɺ ʤʠʨʝ ʨʝʜʢʦʩʪʠ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʯʝʣʦʚʝ-

ʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ, ʩ ʢʘʢʦʡ ʙʳ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʥʦ ʥʠ 

ʙʳʣʦ ʩʚʷʟʘʥʦ, ʚʩʝʛʜʘ ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʚʳʙʦʨʘ, ʘ 

ʟʥʘʯʠʪ, ʠʤʝʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪ, ʧʦʩʢʦʣʴʢʫ ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʜʝʨʞʢʘʤʠ ʫʧʫʱʝʥʥʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʧʨʠʥʠʤʘʝʤʳʭ 

ʨʝʰʝʥʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʜʝʣʘʷ ʚʳʙʦʨ ʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʣʶʜʠ ʨʝʛʫʣʷʨʥʦ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʝʪʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʪʨʘʥʩʘʢ-

ʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʨʘʟʥʦʛʦ ʨʦʜʘ ʩʜʝʣʦʢ, ʪʨʘʥʩʘʢʮʠʡ. ʕʪʠ 

ʠʟʜʝʨʞʢʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʧʦʪʝʨʴ ʨʝʩʫʨʩʦʚ ʠ ʟʘ-

ʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʚʝʜʝʥʠʝ ʧʝʨʝʛʦʚʦʨʦʚ, ʟʘ-

ʢʣʶʯʝʥʠʝ ʩʜʝʣʦʢ, ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʫʩʣʦ-

ʚʠʡ ʜʦʛʦʚʦʨʘ, ʝʛʦ ʧʨʘʚʦʚʫʶ ʟʘʱʠʪʫ ʠ ʪ. ʧ. ɸʤʝʨʠ-

ʢʘʥʩʢʠʡ ʵʢʦʥʦʤʠʩʪ ʂ. ʕʨʨʦʫ ʥʘʟʚʘʣ ʠʭ ʠʟʜʝʨʞʢʘʤʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʩʨʘʚʥʠʣ ʩ 

ʪʨʝʥʠʝʤ ʚ ʤʝʭʘʥʠʢʝ: çʇʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʪʨʝʥʠʝ ʤʝ-

ʰʘʝʪ ʜʚʠʞʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʳʣʷʷ 

ʵʥʝʨʛʠʶ ʚ ʬʦʨʤʝ ʪʝʧʣʘ, ʪʘʢ ʠ ʪʨʘʥʩʘʢʮʠʦʥʥʳʝ ʠʟ-

ʜʝʨʞʢʠ ʤʝʰʘʶʪ ʧʝʨʝʤʝʱʝʥʠʶ ʨʝʩʫʨʩʦʚ ʢ ʪʝʤ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʴ-

ʰʫʶ ʮʝʥʥʦʩʪʴ, çʨʘʩʧʳʣʷʷè ʧʦʣʝʟʥʦʩʪʴ ʵʪʠʭ ʨʝʩʫʨ-

ʩʦʚ ʧʦ ʭʦʜʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʜʦʙʥʦ 

ʪʦʤʫ, ʢʘʢ ʢʘʞʜʦʤʫ ʠʟʚʝʩʪʥʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʦʙʲ-

ʝʢʪʫ ʧʨʠʜʘʝʪʩʷ ʪʘʢʘʷ ʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʣʠʙʦ ʤʠʥʠʤʠʟʘʮʠʠ ʪʨʝʥʠʷ, ʣʠʙʦ ʧʦʣʫʯʝʥʠʶ ʟʘ ʩʯʝʪ 

ʥʝʛʦ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʣʝʟʥʦʛʦ ʵʬʬʝʢʪʘ (ʢʦʣʝʩʦ, 

ʥʘʧʨʠʤʝʨ, ʩʣʫʞʠʪ ʠ ʪʦʤʫ ʠ ʜʨʫʛʦʤʫ), ʪʘʢ ʬʘʢʪʠʯʝ-

ʩʢʠ ʠ ʣʶʙʦʡ ʠʥʩʪʠʪʫʪ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʨʝʘʢʮʠʷ ʥʘ 

ʧʨʠʩʫʪʩʪʚʠʝ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʜʣʷ ʪʦʛʦ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʚʦʟʜʝʡ-

ʩʪʚʠʝ, ʫʚʝʣʠʯʠʚ ʪʝʤ ʩʘʤʳʤ ʚʳʛʦʜʳ ʦʪ ʦʙʤʝʥʘ. 

ʅʘʢʦʥʝʮ, ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʢʦʥʦʤʠʩʪ, ʠʛʥʦʨʠ-

ʨʫʶʱʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ, 

ʙʫʜʝʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʪʘʢʠʤʠ ʞʝ ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ 

ʦʙʲʷʩʥʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʩ ʢʘʢʠʤʠ 

ʩʪʘʣʢʠʚʘʣʩʷ ʙʳ ʬʠʟʠʢ, ʠʛʥʦʨʠʨʫʶʱʠʡ ʬʘʢʪ ʪʨʝʥʠʷ 

ʧʨʠ ʦʧʠʩʘʥʠʠ ʜʚʠʞʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚè [6, 

28]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʨʠʤʝʨʦʚ ʤʠʥʠʤʠ-

ʟʘʮʠʠ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳ-

ʛʦʜʳ ʥʘ ʨʳʥʢʝ ʩʣʫʞʠʪ ʧʦʷʚʣʝʥʠʝ ʬʠʨʤ. ʀʟʚʝʩʪʥʳʡ 

ʘʥʛʣʦ-ʘʤʝʨʠʢʘʥʩʢʠʡ ʵʢʦʥʦʤʠʩʪ ʈ. ʂʦʫʟ ʚ ʩʚʦʝʡ ʟʥʘ-

ʤʝʥʠʪʦʡ ʩʪʘʪʴʝ çʇʨʠʨʦʜʘ ʬʠʨʤʳè, ʧʨʠʥʝʩʰʝʡ ʝʤʫ 

ʤʠʨʦʚʫʶ ʩʣʘʚʫ ʠ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʧʦ ʵʢʦʥʦ-

ʤʠʢʝ, ʧʦʢʘʟʘʣ, ʯʪʦ ʨʳʥʦʯʥʳʝ ʪʨʘʥʩʘʢʮʠʦʥʥʳʝ ʠʟ-

ʜʝʨʞʢʠ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʠʨʤ ï ʦʜʥʦʛʦ ʠʟ ʢʣʶ-

ʯʝʚʳʭ ʠʥʩʪʠʪʫʪʦʚ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʇʦ ʂʦʫʟʫ, 

ʬʠʨʤʘ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦʷʚʣʷʝʪʩʷ ʚ 

ʩʚʷʟʠ ʩ ʜʦʨʦʛʦʚʠʟʥʦʡ ʨʳʥʦʯʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʤʝʭʘʥʠʟʤʘ ʮʝʥ. ʇʦʩʢʦʣʴʢʫ ʪʨʘʥʩʘʢʮʠʦʥ-

ʥʳʝ ʠʟʜʝʨʞʢʠ ʟʘʪʨʫʜʥʷʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʳ-

ʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʫʯʘʩʪʥʠʢʠ ʦʙʤʝʥʘ ʚʳʥʫʞʜʝʥʳ 

ʩʦʟʜʘʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʢʦʦʨʜʠʥʘʮʠʠ 

ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ ʚ ʚʠʜʝ ʦʨʛʘʥʠʟʘʮʠʡ (ʬʠʨʤ, ʙʘʥʢʦʚ, 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʙʨʦʢʝʨʩʢʠʭ ʢʦʥʪʦʨ ʠ ʪ. 

ʜ.), ʢʦʪʦʨʳʝ ʚʳʪʝʩʥʷʶʪ ʮʝʥʦʚʦʡ ʤʝʭʘʥʠʟʤ ʠ ʟʘʤʝ-

ʥʷʶʪ ʝʛʦ ʩʠʩʪʝʤʦʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚ ʨʘʤʢʘʭ ʬʠʨʤʳ ʩʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘʪʳ 

ʥʘ ʧʦʠʩʢ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʦʙʨʘ-

ʙʦʪʢʫ, ʠʩʯʝʟʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦ-

ʜʣʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ, ʚʥʫʪʨʠʬʠʨʤʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʧʨʠʦʙʨʝʪʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ, ʘ ʪʝʤ ʙʦʣʝʝ 

ʥʫʣʝʚʳʭ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʢʘʭ (ʝʩʣʠ ʙʳ ʪʘʢʦʝ 
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ʙʳʣʦ ʚʦʟʤʦʞʥʦ) ʬʠʨʤʳ ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ-

ʧʨʦʩʪʫ ʙʳʣʠ ʙʳ ʥʝ ʥʫʞʥʳ [8, 16]. 

ʈʘʟʫʤʝʝʪʩʷ, ʧʦʷʚʣʝʥʠʝ ʬʠʨʤ ʥʝ ʚʝʜʝʪ ʢ ʚʳʪʝʩ-

ʥʝʥʠʶ ʨʳʥʦʯʥʦʛʦ ʩʧʦʩʦʙʘ ʢʦʦʨʜʠʥʘʮʠʠ, ʘ ʣʠʰʴ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʝʧʝʨʴ ʩʫʙʲʝʢʪʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʥʘ ʨʳʥʦʢ, ʝʛʦ çʠʛʨʦ-

ʢʘʤʠè ʷʚʣʷʶʪʩʷ ʥʝ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ (ʢʘʢ ʵʪʦ ʙʳʣʦ 

ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʬʠʨʤ), ʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ ʢʪʦ ʙʳ ʥʠ ʚʳʩʪʫʧʘʣ ʚ ʨʦʣʠ ʨʳ-

ʥʦʯʥʳʭ ʘʛʝʥʪʦʚ, ʚʩʝ ʦʥʠ ʦʙʷʟʘʥʳ ʩʦʙʣʶʜʘʪʴ ʦʧʨʝ-

ʜʝʣʝʥʥʳʝ çʧʨʘʚʠʣʘ ʠʛʨʳè, ʧʨʠʟʚʘʥʥʳʝ ʨʝʛʫʣʠʨʦ-

ʚʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺ ʩʠʩʪʝʤʝ ʪʘ-

ʢʠʭ ʧʨʘʚʠʣ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʠʥʩʪʠʪʫʪ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʏʝʪʢʦ ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʝ ʠ ʦʙʷʟʘʪʝʣʴʥʳʝ ʜʣʷ ʚʩʝʭ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʜʝʣʘʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʦʮʠʘʣʴʥʫʶ ʩʨʝʜʫ ʙʦʣʝʝ 

ʧʨʝʜʩʢʘʟʫʝʤʦʡ, ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʨʝʩʫʨʩʦʚ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʥʘʭʦʜʠʪʴ ʥʦʚʳʝ ʨʝ-

ʩʫʨʩʳ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʦʙʨʝʪʝʥʠʷ ʧʝʨʝʜʦʚʳʭ ʵʢʦʥʦ-

ʤʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʥʥʦʚʘʮʠʡ, 

ʧʦʠʩʢʘ ʥʦʚʳʭ ʪʘʣʘʥʪʦʚ, ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʣʶʜʝʡ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʥʩʪʠʪʫʪʘ 

ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʥʝʠʟʙʝʞ-

ʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʨʝʜʢʦʩʪʠ ʨʝʩʫʨʩʦʚ. ʂʘʢ ʧʦʢʘʟʘʣ ʦʩ-

ʥʦʚʦʧʦʣʦʞʥʠʢ ʘʚʩʪʨʠʡʩʢʦʡ ʰʢʦʣʳ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʵʢʦʥʦʤʠʠ ʂ. ʄʝʥʛʝʨ, ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʝʜʧʦʩʳʣʢʠ 

ʨʝʜʢʦʩʪʠ ʙʝʩʩʤʳʩʣʝʥʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʄʝʥʛʝʨ ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʚ ʩʦʦʙʱʝʩʪʚʝ ʣʶʜʝʡ ʠʥ-

ʩʪʠʪʫʪ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʷʚʠʣʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞ-

ʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ çʥʝʩʦʨʘʟʤʝʨ-

ʥʦʩʪʠ ʤʝʞʜʫ ʥʘʜʦʙʥʦʩʪʴʶ ʠ ʜʦʩʪʫʧʥʳʤ ʨʘʩʧʦʨʷʞʝ-

ʥʠʶ ʢʦʣʠʯʝʩʪʚʦʤ ʙʣʘʛè [11, 79].  

ʇʦʷʚʣʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ ʩʦ ʚʨʝʤʝʥʝʤ ʦʙʫʩʣʦʚʠʣʦ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʘ ʢʘʢ ʦʩʦʙʦʛʦ ʠʥʩʪʠʪʫʪʘ. ɺ ʪʝʦʨʠʠ ʄʝʥ-

ʛʝʨʘ ʛʦʩʫʜʘʨʩʪʚʦ, ʘ ʪʘʢʞʝ ʧʦʣʠʪʠʢʘ ʚ ʮʝʣʦʤ ʷʚʣʷ-

ʶʪʩ̫ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʜʢʦʩʪʠ ʨʝʩʫʨʩʦʚ [9,127]. ɼʝʣʦ 

ʚ ʪʦʤ, ʯʪʦ, ʩʪʨʫʢʪʫʨʠʨʫʷ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʜʝ-

ʣʘʷ ʝʝ ʙʦʣʝʝ ʧʨʝʜʩʢʘʟʫʝʤʦʡ, ʬʦʨʤʘʣʴʥʦʝ ʧʨʘʚʦ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠ ʥʝʦʧʨʝʜʝ-

ʣʝʥʥʦʩʪʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʪʝʭ, ʢʪʦ ʣʠʰʝʥ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ, ʠʣʠ, ʢʘʢ ʫʢʘʟʳʚʘʝʪ ʅʦʨʪ, çʢʪʦ 

ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʦʚʘʣ ʥʠʯʝʡʥʫʶ ʟʝʤʣʶ, ʥʝ ʦʙ-

ʣʘʜʘʷ ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʘʚʘʤʠ ʥʘ ʥʝʝè [12, 29]. ʊʦʛʜʘ 

ʩ ʥʝʠʟʙʝʞʥʦʩʪʴʶ ʜʦʣʞʝʥ ʙʳʣ ʧʦʷʚʠʪʴʩʷ ʪʘʢʦʡ ʠʥ-

ʩʪʠʪʫʪ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʦ. ɽʱʝ ɸ. ʉʤʠʪ ʦʪʤʝʯʘʣ, ʯʪʦ 

ʧʦʢʘ ʥʝʪ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠ ʛʦʩʫʜʘʨ-

ʩʪʚʘ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ï çʦʭʨʘʥʷʪʴ ʠʤʫʱʠʭ ʦʪ ʙʝʜʥʷ-

ʢʦʚè. ʇʨʠʯʝʤ ʉʤʠʪ ʨʘʩʩʤʘʪʨʠʚʘʣ ʪʘʢʫʶ ʦʭʨʘʥʫ ʢʘʢ 

ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʦʪʠʚʥʠʢʠ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʦʷʚʠʣʠʩʴ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ. ʇʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʠ ʦʩʧʘʨʠʚʘʣʠ ʠ ʧʦʜʚʝʨʛʘʣʠ ʩʦʢʨʫʰʠʪʝʣʴʥʦʡ ʢʨʠ-

ʪʠʢʝ ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʦʛʦ ʨʦʜʘ ʧʨʦʣʝʪʘʨʠʠ, ʥʦ ʠ ʥʝ-

ʤʘʣʦ ʚʳʜʘʶʱʠʭʩʷ ʫʤʦʚ ʤʠʨʦʚʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʤʳʩʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʤʘʨʢʩʠʩʪʩʢʦʡ. ʕʪʦ ʦʙʲʷʩʥʷ-

ʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʯʝʨʪʦʡ ʦʪʥʦʰʝʥʠʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʭ ʠʩʢʣʶʯʘʶʱʠʡ ʭʘʨʘʢʪʝʨ 

ï ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʦʜʥʠʭ ʠʥʜʠʚʠʜʦʚ ʥʘ ʨʝʩʫʨʩʳ ʦʟʥʘ-

ʯʘʝʪ ʟʘʧʨʝʪ ʥʘ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧʘ ʢ ʵʪʠʤ ʨʝʩʫʨʩʘʤ 

ʜʨʫʛʠʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʞʝʥ ʙʳʣ ʚʦʟʥʠʢʥʫʪʴ ʠʥ-

ʩʪʠʪʫʪ ʜʣʷ ʟʘʱʠʪʳ çʥʝʣʝʛʠʪʠʤʥʦʛʦè ʧʨʘʚʘ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ, ʯʝʤ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʠ ʩʪʘʣʦ ʛʦʩʫʜʘʨ-

ʩʪʚʦ. ʇʦ ʩʣʦʚʘʤ ʧʨʦʬʝʩʩʦʨʘ ʇʠʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ ʈ. ʂʫʙʝʜʜʫ, çʤʝʥʛʝʨʦʚʩʢʘʷ ʪʝʦʨʠʷ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠʟ ʧʨʘʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʣʠʰʴ ʪʦ, ʯʪʦ ʛʦʩʫ-

ʜʘʨʩʪʚʦ ʚʦʟʥʠʢʣʦ ʜʣʷ ʟʘʱʠʪʳ ʠʥʩʪʠʪʫʪʘ, ʢʦʪʦʨʳʡ 

ʥʝ ʧʦʣʫʯʠʣ ʩʪʠʭʠʡʥʦʛʦ ʧʨʠʟʥʘʥʠʷ. ʆʜʥʘʢʦ ʵʪʦ 

ʪʘʢʞʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʭʦʪʷ ʵʪʦʪ ʠʥʩʪʠʪʫʪ ʥʝ ʧʦʣʫʯʠʣ 

ʩʪʠʭʠʡʥʦʛʦ ʧʨʠʟʥʘʥʠʷ, ʦʥ ʙʳʣ ʣʫʯʰʝ, ʯʝʤ ʜʨʫʛʠʝ, 

ʧʨʠʩʧʦʩʦʙʣʝʥ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʨʝʜ-

ʢʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʨʝʩʫʨʩʦʚè [9, 127].  

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʮʝʣʴʶ ʩʦ-

ʟʜʘʥʠʷ ʠʥʩʪʠʪʫʪʦʚ ʷʚʣʷʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʣʶʜʝʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʝʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, 

ʫʤʝʥʴʰʠʪʴ ʪʨʘʥʩʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ, ʦʛʨʘʥʠʯʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʚʳʙʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʠʭ ʤʥʦʛʦ-

ʦʙʨʘʟʠʷ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʆʜʥʘʢʦ ʠʟ ʵʪʦʛʦ ʥʝ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʣʶʜʠ ʚʩʝʛʜʘ ʩʦʟʜʘʶʪ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʥʠʤʠ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʳʝ ʠʥ-

ʩʪʠʪʫʪʳ. ɺʩʝ ʜʝʣʦ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʚ ʪʨʘʜʠ-

ʮʠʷʭ, ʫʙʝʞʜʝʥʠʷʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʨʘʚʘʭ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʪʠʧ ʢʫʣʴʪʫʨʥʦʛʦ ʩʦʟʥʘ-

ʥʠʷ ʠ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʥʠʤʘʥʠʝ 

ʵʢʦʥʦʤʠʢʠ ʠ ʠʥʩʪʠʪʫʪʦʚ ʢʘʢ ʷʚʣʝʥʠʡ ʢʫʣʴʪʫʨʥʦʛʦ 

ʧʦʨʷʜʢʘ, ʪʨʝʙʫʝʪ ʠ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʠ ʩʘʤʠʭ ʪʨʘʜʠʮʠʡ ʠ ʫʙʝʞʜʝʥʠʡ ʣʶʜʝʡ, ʧʨʠʯʠʥ ʠʭ 

ʧʦʷʚʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ. ʂʘʢʠʝ ʞʝ 

ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʫʶʪ ʥʘʨʦʜʥʳʝ ʪʨʘʜʠʮʠʠ, ʢʫʣʴʪʫʨ-

ʥʳʝ ʥʦʨʤʳ ʠ ʮʝʥʥʦʩʪʥʳʝ ʫʩʪʘʥʦʚʢʠ ʣʶʜʝʡ? ʆʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʦʥʠ ʧʨʠʚʥʦʩʷʪʩʷ ʚ ʞʠʟʥʴ ʢʘʞʜʦʛʦ 

ʥʘʨʦʜʘ ʠʟ ʝʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʰʣʦʛʦ, ʫʥʘʩʣʝʜʦ-

ʚʘʥʳ ʠʟ ʦʧʳʪʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʵʪʦʪ ʚʦʧʨʦʩ ʥʘ ʧʨʠʤʝʨʝ ʈʦʩʩʠʠ ʚ ʠʩʪʦʨʠ-

ʯʝʩʢʦʡ ʨʝʪʨʦʩʧʝʢʪʠʚʝ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʠ ʚ ʥʘʰʠ ʜʥʠ 

ʥʝʢʦʪʦʨʳʝ ʢʫʣʴʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʨʦʩʩʠʡʩʢʠʝ 

ʠʥʩʪʠʪʫʪʳ ʥʝʩʫʪ ʥʘ ʩʝʙʝ ʧʝʯʘʪʴ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦ-

ʰʣʦʛʦ. 

ʂʫʣʴʪʫʨʥʘʷ ʧʨʠʨʦʜʘ ʨʦʩʩʠʡʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʚ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʠʟʫʯʘʶʱʠʝ ʧʨʦʙʣʝʤʳ 

çʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʣʝʠè ʈʦʩʩʠʠ, ʩʚʷʟʳʚʘʶʪ ʩʧʝʮʠ-

ʬʠʢʫ ʝʝ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʪʨʘʝʢʪʦʨʠʶ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʪʦʪʘʣʴʥʳʤ ʧʦʛʣʦʱʝʥʠʝʤ 

ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚʩʝʩʠʣʴʥʳʤ ʠ ʜʝʩʧʦʪʠʯʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʦʤ. [1, 49]. ɼʨʫʛʠʝ ʚʦʟʣʘʛʘʶʪ ʦʩʦʙʫʶ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʵʪʠ ʧʨʦʙʣʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ 

çʫʢʣʦʥʝʥʠʝè ʈʦʩʩʠʠ ʦʪ ʝʚʨʦʧʝʡʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ 

ʨʘʟʚʠʪʠʷ, ʥʘ ʧʨʘʚʦʩʣʘʚʥʫʶ ʮʝʨʢʦʚʴ [7, 406, 409]. 

ɽʩʪʴ ʫʯʝʥʳʝ, ʩʯʠʪʘʶʱʠʝ, ʯʪʦ ʚʩʝ ʢʦʣʣʠʟʠʠ ʨʫʩʩʢʦʡ 

ʠʩʪʦʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʳʙʦʨ ʧʨʘʚʦʩʣʘʚʥʦʡ ʨʝʣʠ-

ʛʠʠ, ʙʳʣʠ ʠʟʥʘʯʘʣʴʥʦ ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ ʤʝʥʪʘʣʴʥʦ-

ʩʪʴʶ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ [10, 181]. 

ʅʝ ʩʪʘʚʷ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ ʚʩʪʫʧʘʪʴ ʚ ʦʙʩʪʦ-

ʷʪʝʣʴʥʫʶ ʧʦʣʝʤʠʢʫ ʧʦ ʦʪʜʝʣʴʥʳʤ ʘʩʧʝʢʪʘʤ ʫʢʘʟʘʥ-

ʥʳʭ ʚʟʛʣʷʜʦʤ, ʦʪʤʝʯʫ, ʯʪʦ ʚʩʝ ʦʥʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʦʙ-

ʰʠʨʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʬʘʢʪʳ ʠ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʠʭ 
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ʘʥʘʣʠʟʘ ʠ ʠʤʝʶʪ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴʩʷ ʦʙʲʝʢʪʠʚ-

ʥʳʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʭʦʪʝʣʦʩʴ ʙʳ ʚʳʩʢʘʟʘʪʴ ʥʝʢʦʪʦ-

ʨʳʝ ʩʦʦʙʨʘʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʥʘʯʠʤʦʩʪʠ ʠ ʚʣʠʷ-

ʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʠʚʰʠʭ ʚ ʢʦ-

ʥʝʯʥʦʤ ʩʯʝʪʝ ʜʦʣʛʦʩʨʦʯʥʳʡ ʪʨʝʥʜ ʩʦʮʠʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ, ʚ ʢʦʥʪʝʢʩʪʝ ʠʭ ʧʨʠʯʠʥʥʦ-ʩʣʝʜ-

ʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ï ʦ ʨʦʣʠ ʧʨʘʚʦʩʣʘʚʥʦʡ ʮʝʨʢʚʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʩʝʡ ʚʘʞʥʦʩʪʠ ʨʦʣʠ 

ʧʨʘʚʦʩʣʘʚʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʫʭʦʚʥʦʛʦ ʤʠʨʘ ʨʫʩ-

ʩʢʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʩʦʟʥʘʥʠʷ, ʘʙʩʦʣʶʪʠʟʠʨʦʚʘʪʴ 

ʵʪʫ ʨʦʣʴ ʙʳʣʦ ʙʳ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʥʝʢʦʨʨʝʢʪʥʦ. 

ʆʙʲʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʫʩʩʢʘʷ ʧʨʘ-

ʚʦʩʣʘʚʥʘʷ ʮʝʨʢʦʚʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʩʚʦʝʡ ʠʩʪʦʨʠʠ ʥʝ ʙʳʣʘ ʘʚʪʦʥʦʤʥʘ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʝʡ ʤʠʩʩʠʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ 

ʤʦʛʣʘ ʚʳʩʪʫʧʘʪʴ ʜʫʭʦʚʥʦʡ ʩʠʣʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʦʙʱʝʩʪʚʘ, ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʪʝʭ ʪʝʥʜʝʥʮʠʡ, ʢʦʪʦʨʳʝ 

ʥʝʨʝʜʢʦ ʟʘʚʦʜʠʣʠ ʩʪʨʘʥʫ ʚ ʪʫʧʠʢ, ʘ ʪʦ ʠ ʦʪʙʨʘʩʳ-

ʚʘʣʠ ʜʘʣʝʢʦ ʥʘʟʘʜ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʡ ʚʳʙʦʨ ʩʪʨʘʥʳ ʥʘ ʧʝʨʝʣʦʤʥʳʭ ʵʪʘʧʘʭ ʨʘʟ-

ʚʠʪʠʷ ʈʦʩʩʠʠ ʦʧʨʝʜʝʣʷʣʘ ʥʝ ʮʝʨʢʦʚʴ, ʘ ʨʫʩʩʢʦʝ ʛʦʩ-

ʫʜʘʨʩʪʚʦ [5, 16,17]. ʆ ʧʨʠʯʠʥʘʭ ʜʘʥʥʦʛʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʥʝʤʥʦʛʦ ʥʠʞʝ. 

ɺʪʦʨʦʝ - ʦ ʤʝʥʪʘʣʴʥʦʩʪʠ ʨʫʩʩʢʦʛʦ ʯʝʣʦʚʝʢʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʙ ʠʩʪʦʢʘʭ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩ ʢʦʪʦʨʦʡ, 

ʙʝʟʫʩʣʦʚʥʦ, ʩʚʷʟʘʥʳ ʤʥʦʛʠʝ ʥʘʰʠ ʠʥʩʪʠʪʫʪʳ ʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʀ ʦ ʪʦʤ, 

ʥʘʩʢʦʣʴʢʦ ʧʨʘʚʦʤʝʨʥʦ ʫʪʚʝʨʞʜʘʪʴ ʦ çʧʦʪʨʝʙʥʦʩʪʠ 

ʨʫʩʩʢʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʜʘʥʥʦʤ [ʧʨʘʚʦʩʣʘʚʥʦʤ] ʪʠʧʝ 

ʨʝʣʠʛʠʠè ʠ ʩʚʷʟʳʚʘʪʴ çʛʣʘʚʝʥʩʪʚʫʶʱʠʡ ʩʪʘʪʫʩ 

ʩʠʣʳ ʠ ʧʦʜʯʠʥʝʥʥʳʡ ʩʪʘʪʫʩ ʟʘʢʦʥʘè ʩ ʧʨʘʚʦʩʣʘ-

ʚʠʝʤ [10, 181]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʳʙʦʨ ʧʨʘʚʦʩʣʘʚʠʷ, ʢʘʢ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣ 

ʦʙʫʩʣʦʚʣʝʥ ʚʦʚʩʝ çʥʝ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʨʫʩ-

ʩʢʠʭ ʩʣʘʚʷʥ ʢ ʧʨʘʚʦʩʣʘʚʥʦʡ ʨʝʣʠʛʠʠè, ʘ ʜʠʢʪʦʚʘʣʩʷ 

ʧʦʣʠʪʠʯʝʩʢʠʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʢʫʣʴʪʫʨʥʳʤʠ 

ʩʚʷʟʷʤʠ, ʟʘʜʘʥʥʳʤʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʧʦʣʦʞʝʥʠʝʤ ʂʠʝʚʩʢʦʡ ʈʫʩʠ. ʇʦʩʢʦʣʴʢʫ ʝʝ ʛʨʘʥʠʮʳ 

ʩʦʧʨʠʢʘʩʘʣʠʩʴ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩ ʭʨʠʩʪʠʘʥʩʢʠʤ ʤʠ-

ʨʦʤ, ʪʦ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʜʠʢʪʦʚʘʣʘ ʂʠʝʚʩʢʦʤʫ 

ʢʥʷʟʶ ɺʣʘʜʠʤʠʨʫ ʚʳʙʦʨ ʠʤʝʥʥʦ ʭʨʠʩʪʠʘʥʩʪʚʘ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ, ʢʘʢ ʫʢʘʟʳʚʘʝʪ ʠʟʚʝʩʪʥʳʡ ʨʦʩʩʠʡʩʢʠʡ 

ʠʩʪʦʨʠʢ ʠ ʢʫʣʴʪʫʨʦʣʦʛ ʧʨʦʬʝʩʩʦʨ ʀ. ʗʢʦʚʝʥʢʦ, 

çʨʝʘʣʴʥʘʷ ʜʠʣʝʤʤʘ ʩʚʦʜʠʣʘʩʴ ʢ ʚʳʙʦʨʫ ʤʝʞʜʫ ʨʠʤ-

ʩʢʠʤ ʧʘʧʦʡ ʠ ʢʦʥʩʪʘʥʪʠʥʦʧʦʣʴʩʢʠʤ ʧʘʪʨʠʘʨʭʦʤ, 

ʤʝʞʜʫ ɻʝʨʤʘʥʩʢʦʡ ʠʤʧʝʨʠʝʡ ʠ ɺʠʟʘʥʪʠʝʡè [17, 

101]. ʇʦ ʩʦʦʙʨʘʞʝʥʠʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʙʣʠʟʦʩʪʠ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʙʳʣʦ ʦʪʜʘʥʦ ʠʤʝʥʥʦ ʧʦʩʣʝʜʥʝʡ.  

ɺʳʙʦʨ ɺʠʟʘʥʪʠʠ ʥʝ ʤʦʛ ʥʝ ʦʢʘʟʘʪʴ ʩʚʦʝʛʦ ʚʣʠ-

ʷʥʠʝ ʥʘ ʢʫʣʴʪʫʨʫ, ʮʠʚʠʣʠʟʘʮʠʦʥʥʫʶ ʩʫʱʥʦʩʪʴ, ʪʝʨ-

ʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ ʈʫʩʠ, ʠ ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ - ʥʘ ʵʢʩʪʝʥʩʠʚʥʳʡ 

ʪʠʧ ʨʘʟʚʠʪʠʷ ʝʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʇʨʠ 

ʵʪʦʤ, ʢʘʢ ʧʦʢʘʟʘʣ ʗʢʦʚʝʥʢʦ, ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʨʘʚʦ-

ʩʣʘʚʥʫʶ ɺʠʟʘʥʪʠʶ ʦʢʘʟʘʣʘ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʢʫʣʴʪʫʨʥʳʡ, ʵʪʥʠʯʝʩʢʠʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʚʝʢ-

ʪʦʨ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʡ ʠʩʪʦʨʠʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʈʫʩʴ ʧʝʨʝʥʷʣʘ ʫ ɺʠʟʘʥʪʠʠ ʠʤʧʝʨʩʢʦʝ ʩʦʟʥʘʥʠʝ, 

ʧʨʦʠʟʚʦʣ ʠ ʜʝʩʧʦʪʠʟʤ ʚʣʘʩʪʠ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʦʪ 

ʈʠʤʘ. [17, 105]. ʉ ʜʨʫʛʦʡ, ɺʠʟʘʥʪʠʷ ʚʳʚʦʜʠʣʘ ʈʫʩʴ 

ʢ ʘʢʪʠʚʥʦʤʫ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʶ ʩʦ ʩʪʝʧʥʳʤʠ ʥʘʨʦ-

ʜʘʤʠ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʜʘʚʘʣʘ çʛʝʦʛʨʘʬʠʯʝʩʢʫʶ 

ʜʦʤʠʥʘʥʪʫ ʨʫʩʩʢʦʡ ʠʩʪʦʨʠʠè ï ʫʩʪʨʝʤʣʝʥʠʝ ʚ 

ɸʟʠʶè, ʯʪʦ ʥʝ ʤʦʛʣʦ ʥʝ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʷ ʥʘ ʨʫʩʩʢʠʡ 

ʵʪʥʦʩ ʠ ʝʛʦ ʢʫʣʴʪʫʨʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʠʜʝʶ ʦʙʦ-

ʞʝʩʪʚʣʝʥʠʷ ʚʣʘʩʪʠ [17, 105]. ʕʪʦʪ ʜʫʘʣʠʟʤ ʚʠʟʘʥ-

ʪʠʡʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʪʘʣ ʩʦ ʚʨʝʤʝʥʝʤ ʭʘʨʘʢʪʝʨʥʦʡ 

ʯʝʨʪʦʡ ʨʫʩʩʢʦʡ ʤʝʥʪʘʣʴʥʦʩʪʠ, ʚʩʝʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ 

ʨʫʩʩʢʦʛʦ ʯʝʣʦʚʝʢʘ. ʉʦʭʨʘʥʝʥʠʝ ʜʘʥʥʦʛʦ ʜʫʘʣʠʟʤʘ 

ʪʦʨʤʦʟʠʣʦ ʧʨʦʮʝʩʩ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʩʢʦʣʴʢʫ çʵʥʝʨʛʠʷ ʢʫʣʴʪʫʨʳ ʨʘʩʭʦ-

ʜʦʚʘʣʘʩʴ ʥʘ ʩʦʟʜʘʥʠʝ ʩʢʨʝʧ, ʫʜʝʨʞʠʚʘʶʱʠʭ ʩʦʟʥʘ-

ʥʠʝ, ʢʫʣʴʪʫʨʥʫʶ ʠ ʠʜʝʦʣʦʛʠʯʝʩʢʫʶ ʨʝʘʣʴʥʦʩʪʴ ʚ 

ʨʘʤʢʘʭ ʭʦʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʮʝʣʦʩʪʥʦʩʪʠè [17, 104].  

ʈʦʩʩʠʷ ʣʠʰʴ ʧʨʠ ʇʝʪʨʝ I ʠ ʝʛʦ ʥʘʩʣʝʜʥʠʢʘʭ 

ʥʘʯʘʣʘ ʤʝʥʷʪʴ ʪʨʘʝʢʪʦʨʠʶ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʝʦʜʦ-

ʣʝʚʘʪʴ ʠʟʦʣʷʮʠʶ ʦʪ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʚʦʩʧʨʠʥʠ-

ʤʘʪʴ ʤʥʦʛʠʝ ʵʣʝʤʝʥʪʳ ʝʚʨʦʧʝʡʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʧʦ-

ʩʪʝʧʝʥʥʦ ʚʥʝʜʨʷʪʴ ʠʭ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. ɺʳ-

ʜʘʶʱʠʡʩʷ ʧʦʣʴʩʢʠʡ ʠʩʪʦʨʠʢ ʂ. ɺʘʣʠʰʝʚʩʢʠʡ 

ʦʪʤʝʯʘʣ, ʯʪʦ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʠ 

ɽʢʘʪʝʨʠʥʳ II  ʚʳʩʪʫʧʘʝʪ ʥʘ ʠʩʪʦʨʠʯʝʩʢʫʶ ʩʮʝʥʫ ʥʦ-

ʚʘʷ ʈʦʩʩʠʷ; ʦʥʘ ʫʞʝ ʚʧʦʣʥʝ ʚʦʦʨʫʞʝʥʘ ʜʣʷ ʪʝʭ ʤʘ-

ʪʝʨʠʘʣʴʥʳʭ ʠ ʜʫʭʦʚʥʳʭ ʧʦʙʝʜ, ʢʦʪʦʨʳʝ ʫʚʝʥʯʘʣʠ 

ʝʝ ï ʯʘʩʪʴʶ ʚ ʵʪʠ ʜʚʘ ʮʘʨʩʪʚʦʚʘʥʠʷ, ʯʘʩʪʴʶ ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ. ʇʨʝʞʜʝ ʞʝ ʵʪʦ ʙʳʣʘ çʜʝʨʞʘʚʘ, ʨʘʟʦʙ-

ʱʝʥʥʘʷ ʩ ɽʚʨʦʧʦʡ, ʟʘʤʢʥʫʪʘʷ ʜʣʷ ʚʥʝʰʥʠʭ ʚʣʠʷ-

ʥʠʡ, ʥʝʩʧʦʩʦʙʥʘʷ ʚʳʟʚʘʪʴ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʥʝʜʨ 

ʥʘʯʘʣʘ ʭʦʪʷ ʙʳ ʩʘʤʦʡ ʧʨʠʤʠʪʠʚʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠè 

[3, 5]. ʇʨʠ ʇʝʪʨʝ ʧʦ ʟʘʧʘʜʥʳʤ ʤʦʜʝʣʷʤ ʠʟʤʝʥʷʣʦʩʴ 

ʠʣʠ ʟʘʥʦʚʦ ʩʦʟʜʘʚʘʣʦʩʴ ʤʥʦʛʦʝ: ʨʫʩʩʢʦʝ ʠʩʢʫʩʩʪʚʦ 

ʠ ʣʠʪʝʨʘʪʫʨʘ, ʥʘʫʢʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʦʜʝʞʜʘ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʩʫʭʦʧʫʪʥʳʝ ʚʦʡʩʢʘ ʠ 

ʚʦʝʥʥʦ-ʤʦʨʩʢʦʡ ʬʣʦʪ ï ʚʦ ʚʩʝʤ ʙʳʣʠ ʚʠʜʥʳ ʩʣʝʜʳ 

ʧʦʜʨʘʞʘʥʠʷ ʝʚʨʦʧʝʡʩʢʠʤ ʦʙʨʘʟʮʘʤ. ʅʦʚʘʪʦʨʩʢʠʝ 

ʠʜʝʠ ʠ ʧʦʜʚʠʞʥʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʤʧʝʨʘ-

ʪʦʨʘ ʙʳʣʠ ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳ ʜʣʷ ʈʫʩʠ 

ʥʘʯʘʣʘ ʍVIII  ʚ. ʠ ʧʨʝʩʣʝʜʦʚʘʣʠ ʮʝʣʴ, ʢʘʢ ʧʠʩʘʣ ɺ. 

ʉʦʣʦʚʴʝʚ, çʩʣʦʤʘʪʴ ʩʪʝʥʫ, ʦʪʜʝʣʷʚʰʫʶ ʈʦʩʩʠʶ ʦʪ 

ʯʝʣʦʚʝʯʝʩʪʚʘ, ʨʘʟʨʫʰʠʪʴ ʫʤʩʪʚʝʥʥʳʡ ʠ ʞʠʟʥʝʥʥʳʡ 

ʩʪʨʦʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʷʟʳʯʝʩʢʦʤ ʦʙʦʩʦʙʣʝʥʠʠè 

[ʉʦʣʦʚʴʝʚ, 279]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʣʦʤ ʤʥʦʛʠʭ ʫʩʪʦʝʚ 

ʩʪʘʨʦʡ ʞʠʟʥʠ, ʚ ʭʦʜʝ ʧʝʪʨʦʚʩʢʠʭ ʨʝʬʦʨʤ, ʢʘʢ ʟʘʤʝ-

ʪʠʣ ʈ. ʇʘʡʧʩ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪʨʦʥʫʪʳʤʠ ʦʩʪʘʚʘʣʠʩʴ 

ʧʦʣʠʪʠʢʘ, ʬʦʨʤʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʩʦʟʥʘʥʠʝ? [13, 7]. ʇʦʯʝʤʫ ʞʝ ʦʥʠ ʥʝ 

ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʪʘʢʦʡ ʞʝ ʣʦʤʢʝ, ʢʘʢ ʚʳʰʝʧʝʨʝ-

ʯʠʩʣʝʥʥʳʝ ʩʬʝʨʳ?  

ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʧʷʪʴ-ʪʘʢʠ ʩʣʝʜʫʝʪ ʠʩ-

ʢʘʪʴ ʚ ʭʘʨʘʢʪʝʨʝ ʨʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʩʧʳ-

ʪʘʚʰʝʛʦ ʥʘ ʩʝʙʝ ʦʛʨʦʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʚʫʭ ʤʦʱ-

ʥʳʭ ʩʠʣ. ʊʘʢʦʡ ʩʠʣʦʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʷʚʠʣʦʩʴ ʚʘʨ-

ʚʘʨʩʢʦʝ ʪʘʪʘʨʦ-ʤʦʥʛʦʣʴʩʢʦʝ ʥʘʰʝʩʪʚʠʝ ʠ 250-

ʣʝʪʥʝʝ ʛʦʩʧʦʜʩʪʚʦ ʆʨʜʳ, ʢʦʪʦʨʦʝ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, 

ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʴ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʫʣʴʪʫʨʘ 

ʧʦʩʣʝʤʦʥʛʦʣʴʩʢʦʡ ʈʫʩʠ (ʄʦʩʢʦʚʠʠ) ʠʟʥʘʯʘʣʴʥʦ 

ʩʢʣʘʜʳʚʘʣʠʩʴ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʴ ʠ ʢʫʣʴʪʫʨʘ 

ʥʘʩʠʣʴʩʪʚʝʥʥʦʛʦ, ʜʝʩʧʦʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʇʦ ʩʣʦʚʘʤ 

ʨʫʩʩʢʦʛʦ ʢʦʥʩʝʨʚʘʪʦʨʘ ʢʦʥʮʘ XIX  ʚʝʢʘ ʈ. ʌʘʜʝʝʚʘ, 

ʄʦʩʢʦʚʩʢʘʷ ʈʫʩʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʙʳʣʘ çʚʦʝʥʥʦʡ 

ʜʠʢʪʘʪʫʨʦʡè [16, 182]. ʈʫʩʩʢʠʡ ʬʠʣʦʩʦʬ ɻ. ʌʝʜʦ-

ʪʦʚ, ʫʝʭʘʚʰʠʡ, ʢʘʢ ʠ ɹʝʨʜʷʝʚ, ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʠ ʚ 
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ʵʤʠʛʨʘʮʠʶ, ʢʦʤʤʝʥʪʠʨʫʷ ʢʦʥʝʮ ʤʦʥʛʦʣʴʩʢʦʛʦ ʠʛʘ, 

ʟʘʤʝʪʠʣ: çʍʘʥʩʢʘʷ ʩʪʘʚʢʘ ʙʳʣʘ ʧʝʨʝʥʝʩʝʥʘ ʚ 

ʂʨʝʤʣʴè. ʕʪʦ ʦʯʝʥʴ ʪʦʯʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʬʦʨ-

ʤʠʨʦʚʘʚʰʝʛʦʩʷ ʥʘ ʈʫʩʠ ʪʠʧʘ ʚʣʘʩʪʠ, ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦʚʘʚʰʘʷ ʦ ʪʦʤ, ʯʪʦ ʄʦʩʢʦʚʠʷ çʦʤʦʥʛʦʣʠʣʘʩʴè, ʠ 

ʚʝʣʠʢʠʡ ʨʫʩʩʢʠʡ ʢʥʷʟʴ ʩʪʘʣ çʭʘʥʦʤè, ʧʦʣʫʯʠʚʰʠʤ 

ʘʙʩʦʣʶʪʥʫʶ, ʥʠʢʝʤ ʠ ʥʠʯʝʤ ʥʝʦʛʨʘʥʠʯʝʥʥʫʶ 

ʚʣʘʩʪʴ. ʄʦʥʛʦʣʴʩʢʠʡ ʪʠʧ ʢʫʣʴʪʫʨʳ ʙʳʣ ʛʣʫʙʦʢʦ 

ʫʢʦʨʝʥʝʥ ʥʝ ʪʦʣʴʢʦ ʚʦ ʚʣʘʩʪʥʳʭ ʠʥʩʪʠʪʫʪʘʭ, ʦʥ 

ʧʨʦʥʠʢ ʚ ʩʦʟʥʘʥʠʝ, ʙʳʪ ʠ ʥʨʘʚʳ ʥʘʨʦʜʦʚ, ʥʘʩʝʣʷʚ-

ʰʠʭ ʈʫʩʴ, ʠ ʧʦ-ʩʚʦʝʤʫ ʧʨʦʷʚʣʷʣʩʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ.  

ɺʪʦʨʦʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʬʘʢʪʦʨ, ʦʢʘʟʘʚʰʠʡ ʚʣʠ-

ʷʥʠʝ ʥʘ çʬʦʨʤʘʮʠʶ ʨʫʩʩʢʦʡ ʜʫʰʠè, ʭʘʨʘʢʪʝʨ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʩʪʨʘʥʳ, - ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʇʦʩʢʦʣʴʢʫ ʈʦʩ-

ʩʠʷ ï ʩʝʚʝʨʥʘʷ ʩʪʨʘʥʘ ʩ ʙʝʩʢʨʘʡʥʠʤʠ ʧʨʦʩʪʦʨʘʤʠ, 

ʵʪʦ ʥʝ ʤʦʛʣʦ ʥʝ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʝʝ ʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʩʪʨʦʝ ʠ ʜʫʰʝʚʥʦʤ ʩʢʣʘʜʝ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ, ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʦʪʣʠʯʘʚʰʠʭʩʷ ʦʪ ʪʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʢʫʣʴʪʫʨʥʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ɿʘ-

ʧʘʜʥʦʡ ɽʚʨʦʧʝ. ʇʦʜ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʡ ʈʦʩʩʠʠ ʥʘʭʦʜʠʣʩʷ ʠ ʧʨʦʮʝʩʩ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʝʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʘʰʠʥʳ. ʆʚʣʘʜʝʥʠʝ 

ʦʛʨʦʤʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʠʢʪʦʚʘʣʦ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʦʤʘʜʥʦʛʦ ʠ ʚʩʝʚʣʘʩʪʥʦʛʦ ʛʦʩ-

ʫʜʘʨʩʪʚʘ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʩʧʣʦʰʥʦʡ ʮʝʥʪʨʘʣʠʟʘʮʠʝʡ, ʧʦʜʯʠʥʝʥʠʝʤ ʚʩʝʡ 

ʞʠʟʥʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʠʥʪʝʨʝʩʫ, ʧʦʜʘʚʣʝʥʠʝʤ 

ʣʶʙʳʭ ʣʠʯʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʚʦʙʦʜ ʚ ʩʪʨʘʥʝ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʪʨʝʙʦʚʘʣʦ ʧʦʩʪʦʷʥʥʦʛʦ ʠʟʲʷʪʠʷ ʫ 

ʢʨʝʩʪʴʷʥ ʥʝ ʪʦʣʴʢʦ ʧʨʠʙʘʚʦʯʥʦʛʦ, ʥʦ ʠ ʯʘʩʪʠ ʥʝʦʙ-

ʭʦʜʠʤʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʨʘʟʤʝʨʘʭ, ʜʘʣʝʢʦ ʧʨʝʚʦʩʭʦ-

ʜʷʱʠʭ ʪʦ, ʯʪʦ ʢʨʝʩʪʴʷʥʝ ʤʦʛ ʣʠ ʙʳ ʦʪʜʘʚʘʪʴ ʙʝʟ 

ʫʱʝʨʙʘ ʜʣʷ ʩʝʙʷ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʬʘʢʪʦʨʦʤ ʩʦʟʜʘʥʠʷ ʚʝʩʴʤʘ ʞʝʩʪʢʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʨʠʥʫʞʜʝʥʠʷ ʢʨʝʩʪʴʷʥʩʪʚʘ ʩʦ ʩʪʦ-

ʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʈʦʩ-

ʩʠʷ, ʢʘʢ ʧʠʩʘʣ ɽ. ɻʘʡʜʘʨ, çʧʦʧʘʣʘ ʚ ʧʣʝʥ, ʚ çʢʦʣʦ-

ʥʠʶè, ʚ ʟʘʣʦʞʥʠʢʠ ʢ ʚʦʝʥʥʦ-ʠʤʧʝʨʩʢʦʡ ʩʠʩʪʝʤʝ, 

ʢʦʪʦʨʘʷ ʚʳʩʪʫʧʘʣʘ ʧʝʨʝʜ ʢʦʣʝʥʦʧʨʝʢʣʦʥʝʥʥʦʡ 

ʩʪʨʘʥʦʡ ʢʘʢ ʝʝ ʚʝʯʥʳʡ ʙʣʘʛʦʜʝʪʝʣʴ ʠ ʩʧʘʩʠʪʝʣʴ ʦʪ 

ʚʝʯʥʦʡ ʫʛʨʦʟʳ, ʢʘʢ ʛʘʨʘʥʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘʮʠʠ. 

ʄʦʥʛʦʣʴʩʢʦʝ ʠʛʦ ʩʤʝʥʠʣʦʩʴ ʠʛʦʤ ʙʶʨʦʢʨʘʪʠʯʝ-

ʩʢʠʤ. ɸ ʯʪʦʙʳ ʧʨʦʪʝʩʪ ʥʘʩʝʣʝʥʠʷ, ʚʝʯʥʦ ʧʣʘʪʷʱʝʛʦ 

ʥʝʧʦʩʠʣʴʥʫʶ ʜʘʥʴ ʛʦʩʫʜʘʨʩʪʚʫ, ʥʝ ʧʨʠʥʠʤʘʣ ʩʣʠʰ-

ʢʦʤ ʦʩʪʨʳʝ ʬʦʨʤʳ, ʧʦʩʪʦʷʥʥʦ ʢʫʣʴʪʠʚʠʨʦʚʘʣʦʩʴ 

çʦʙʦʨʦʥʥʦʝ ʩʦʟʥʘʥʠʝè - ʢʩʝʥʦʬʦʙʠʷ, ʚʝʣʠʢʦʜʝʨ-

ʞʘʚʥʳʡ ʢʦʤʧʣʝʢʩ. ɺʩʝ, ʯʪʦ ʢʘʩʘʣʦʩʴ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʦʙʲʷʚʣʷʣʦʩʴ ʩʚʷʱʝʥʥʳʤ. éʉʘʤʦʨʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨ-

ʩʪʚʘ ʧʦʜʘʚʣʷʣʦ ʩʘʤʦʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ, ʫʨʦʜʦʚʘʣʦ ʦʪ-

ʥʦʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʂʫʣʴʪ ʛʦʩʫʜʘʨʩʪʚʘ ʠʟʫʨʦ-

ʜʦʚʘʣ ʩʦʟʥʘʥʠʝ ʦʙʱʝʩʪʚʘ, ʧʦʨʦʜʠʣ ʚ ʥʝʤ ʨʷʜ ʪʷʞʝ-

ʣʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʤʝʰʘʶʪ ʥʘʤ 

ʨʘʮʠʦʥʘʣʴʥʦ, ʩ ʦʪʢʨʳʪʳʤʠ ʛʣʘʟʘʤʠ ʚʠʜʝʪʴ ʩʝʙʷ ʠ 

ʤʠʨ ʜʘʞʝ ʩʝʛʦʜʥʷè [15, 565].  

ɿʘʢʣʶʯʝʥʠʝ 

ʀʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʩʳʛʨʘʣ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʨʦʣʝʡ ʚ 

ʩʪʘʥʦʚʣʝʥʠʠ ʨʦʩʩʠʡʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ. ɺ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʤʝʨʝ ʠʤʝʥʥʦ ʦʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʨʫʩʩʢʦʡ ʠʩʪʦʨʠʠ ʦʧʨʝʜʝʣʷʣ ʵʢʩʪʝʥʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʪʠʧ ʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʚʰʝʛʦʩʷ ʚ ʧʨʦʰʣʦʤ ʩʦʯʝʪʘʥʠʝʤ 

ʩʠʩʪʝʤʳ ʠʤʧʝʨʩʢʦʛʦ çʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʝʦʜʘ-

ʣʠʟʤʘè ʩ ʩʫʨʦʚʳʤ ʨʝʞʠʤʦʤ ʢʨʝʧʦʩʪʥʠʯʝʩʪʚʘ ʚ 

ʩʬʝʨʝ ʧʦʤʝʱʠʯʴʝʛʦ ʟʝʤʣʝʚʣʘʜʝʥʠʷ ʠ ʭʦʟʷʡʩʪʚʦʚʘ-

ʥʠʷ. 

ʕʪʘ ʞʝʩʪʢʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʬʦʨʤʘ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʧʨʘʚʣʝʥʠʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʦʙʨʝʣʘ ʜʨʫ-

ʛʠʝ ʬʦʨʤʳ ʧʨʠ ʙʦʣʴʰʝʚʠʩʪʩʢʦʤ ʨʝʞʠʤʝ ʩ ʝʛʦ ʪʦʪʘ-

ʣʠʪʘʨʥʦʡ ʠʜʝʦʣʦʛʠʝʡ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʤ ʦʩʦʙʳʡ 

ʪʠʧ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʠ ʥʘʰʝʜʰʝʤ ʚʦʧʣʦʱʝ-

ʥʠʝ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫ-

ʪʘʭ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ.  

ɺʩʝ ʵʪʦ ʚʤʝʩʪʝ ʚʟʷʪʦʝ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦʙʳ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʘʚʦʩʣʘʚʥʘʷ ʪʨʘʜʠʮʠʷ, ʫʥʘʩʣʝʜʦ-

ʚʘʥʥʘʷ ʦʪ ɺʠʟʘʥʪʠʠ ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʦʢʘʟʘʚʰʘʷ ʩʚʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʥʘʨʦʜʘ, ʥʠ ʚ ʢʦʝʡ ʤʝʨʝ 

ʥʝ ʙʳʣʘ ʨʝʰʘʶʱʝʡ ʩʠʣʦʡ, ʦʧʨʝʜʝʣʠʚʰʝʡ ʠʩʪʦʨʠʯʝ-

ʩʢʫʶ ʪʨʘʝʢʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. ɺ ʩʣʦʞʠʚʰʠʭʩʷ 

ʫʩʣʦʚʠʷʭ ʮʝʨʢʦʚʴ ʥʝ ʤʦʛʣʘ ʚʳʩʪʫʧʘʪʴ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʩʠʣʦʡ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʣʶʜʝʡ ʠ 

ʪʝʤ ʙʦʣʝʝ ʦʧʨʝʜʝʣʷʪʴ ʝʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʫʜʴʙʳ. ʇʝ-

ʨʝʜ ʥʝʡ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʩʦʚʩʝʤ ʜʨʫʛʘʷ ʟʘʜʘʯʘ ï 

ʧʨʠʚʠʚʘʪʴ ʥʘʨʦʜʫ ʧʦʢʦʨʥʦʩʪʴ ʠ ʧʨʝʜʘʥʥʦʩʪʴ ʩʫʱʝ-

ʩʪʚʫʶʱʝʤʫ ʨʝʞʠʤʫ, ʫʯʠʪʴ ʩʤʠʨʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʧʝ-

ʨʝʜ ʥʝʙʝʩʥʦʡ, ʥʦ ʠ ʧʝʨʝʜ ʟʝʤʥʦʡ ʚʣʘʩʪʴʶ. ʂʘʢ ʧʠ-

ʩʘʣ ʅ. ɹʝʨʜʷʝʚ, ʨʫʩʩʢʦʝ ʧʨʘʚʦʩʣʘʚʠʝ ʥʝ ʩʪʘʚʠʣʦ 

ʩʣʠʰʢʦʤ ʚʳʩʦʢʠʭ ʥʨʘʚʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʧʝʨʝʜ 

ʣʶʜʴʤʠ, ʚ ʥʝʤ ʙʳʣʘ ʦʛʨʦʤʥʘʷ ʥʨʘʚʩʪʚʝʥʥʘʷ ʩʥʠʩ-

ʭʦʜʠʪʝʣʴʥʦʩʪʴ. çʈʫʩʩʢʦʤʫ ʯʝʣʦʚʝʢʫ ʙʳʣʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʧʨʝʜʲʷʚʣʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʩʤʠʨʝʥʠʷ. ɺ 

ʥʘʛʨʘʜʫ ʟʘ ʜʦʙʨʦʜʝʪʝʣʴ ʩʤʠʨʝʥʠʷ ʝʤʫ ʚʩʝ ʜʘʚʘʣʦʩʴ 

ʠ ʚʩʝ ʨʘʟʨʝʰʘʣʦʩʴ. ʉʤʠʨʝʥʠʝ ʠ ʙʳʣʦ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʬʦʨʤʦʡ ʜʠʩʮʠʧʣʠʥʳ ʣʠʯʥʦʩʪʠ. ʃʫʯʰʝ ʩʤʠʨʝʥʥʦ 

ʛʨʝʰʠʪʴ, ʯʝʤ ʛʦʨʜʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷè [2, 82]. 

ʆʪʩʶʜʘ ʩʣʘʙʦʝ ʦʩʦʟʥʘʥʠʝ ʥʘʨʦʜʦʤ ʩʚʦʠʭ ʧʨʘʚ, 

ʥʝʨʘʟʚʠʪʦʩʪʴ ʩʘʤʦʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʘʤʦʦʨʛʘʥʠʟʦ-

ʚʘʥʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʠʣʦʩʴ 

ʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ 

ʈʦʩʩʠʠ ʧʨʝʜʧʨʠʥʷʪʦ ʥʝʤʘʣʦ ʫʩʠʣʠʡ ʧʦ ʧʨʠʜʘʥʠʶ 

ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʤ ʠʥʩʪʠ-

ʪʫʪʘʤ ʠ ʦʛʨʘʥʠʯʝʥʠʶ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʚʦʙʦʜ ʛʨʘʞ-

ʜʘʥ. ʉʫʜʷ ʧʦ ʚʩʝʤʫ, ʨʦʩʩʠʡʩʢʘʷ ʚʣʘʩʪʴ ʠ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ, ʛʦʚʦʨʷ ʩʣʦʚʘʤʠ ɹʝʨʜʷʝʚʘ, çʙʦʠʪʩʷ ʩʘʤʦ-

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʨʫʩʩʢʦʛʦ ʯʝʣʦʚʝʢʘè, 

ʩʪʘʨʘʝʪʩʷ ʩʣʦʞʠʪʴ ʩ ʥʝʛʦ çʙʨʝʤʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʟʘ ʩʫʜʴʙʫ ʈʦʩʩʠʠ ʠ ʚʦʟʣʦʞʠʪʴ ʥʘ ʥʝʛʦ ʩʣʫʞʙʫ, ʪʨʝ-

ʙʫʷ ʦʪ ʥʝʛʦ ʩʤʠʨʝʥʠʷè. [2, 289].  
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ɸʅʆʊɸʎɯʗ 

ʋ ʩʪʘʪʪʽ ʨʦʟʢʨʠʪʦ ʪʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʣʦʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʘʞʣʠʚʽʩʪʴ ʾʾ ʧʽʜʚʠʱʝʥʥʷ 

ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ. ʈʦʟʛʣʷʥʫʪʦ ʢʣʘʩʠʯʥʽ ʪʘ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʣʦʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ. 

ABSTRACT 

The article deals with the theoretical aspects of employee loyalty, substantiated the importance of its increase 

for enterprises. Considers the classic and modern methods of assessment of employee loyalty. Classical and mod-

ern methods of employee loyalty assessment are considered. Proposes the ways of increasing employee loyalty. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʦʷʣʴʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ̔ ʥʜʝʢʩ eNPS, ʧʽʜʚʠʱʝʥʥʷ ʣʦʷʣʴʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʠʡ ʧʝʨʩʦʥʘʣ. 

Keywords: employee loyalty, eNPS index, loyalty increasing, effective staff. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʂʦʞʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʽʩʥʫʻ ʫ ʧʦʩʪʽʡʥʽʡ ʙʦʨʦʪʴʙʽ ʟʘ ʩʚʽʡ ʫʩʧʽʭ, ʧʽʜʣʘʰʪʦ-

ʚʫʶʯʠʩʴ ʧʽʜ ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ. 

ʉʫʯʘʩʥʽ ʨʠʥʢʦʚʽ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʫʤʦʚʠ ʻ 

ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʠʤʠ ʪʘ ʭʠʪʢʠʤʠ ʚ ʟʚôʷʟʢʫ ʧʘʥʜʝ-

ʤʽʻʶ COVID-19, ʪʦʤʫ ʢʦʞʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ ʧʦʪ-

ʨʽʙʥʦ ʥʝ ʣʠʰʝ ʜʦʢʣʘʜʘʪʠ ʟʫʩʠʣʴ ʜʣʷ ʪʦʛʦ ʱʦʙ ʟʙʝ-

ʨʝʛʪʠ ʙʽʟʥʝʩ, ʘʣʝ ʡ ʦʙʜʫʤʫʚʘʪʠ ʩʚʦʾ ʤʘʡʙʫʪʥʽ ʮʽʣʽ ʪʘ 

ʟʘʩʦʙʠ ʾʭ ʜʦʩʷʛʥʝʥʥʷ. ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʦʩʷʛ-

ʥʝʥʥʷ ʫʩʧʽʭʫ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʨʠʥʢʦʚʠʭ ʫʤʦʚ, ʻ ʣʶʜʩʴʢʠʡ ʢʘʧʽʪʘʣ, ʢʦʪʨʠʡ ʻ ʛʦʣʦ-

ʚʥʠʤ ʥʝʚʠʯʝʨʧʥʠʤ ʨʝʩʫʨʩʦʤ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʝʢʦʥʦ-

ʤʽʢʠ, ʷʢʠʡ ʧʦʜʝʢʫʜʠ ʜʦʤʽʥʫʻ ʥʘʜ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʟʘ-

ʩʦʙʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʃʶʜʩʴʢʠʡ ʢʘʧʽʪʘʣ ʢʦʪʨʠʤ ʚʦʣʦʜʽʻ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʡʦʤʫ ʟʘʣʠʰʘʪʠʩʴ ʟʘʚʞʜʠ ʥʘ ʧʣʘʚʫ, 

ʧʨʦʪʝ ʷʢʽʩʥʠʡ ʣʶʜʩʴʢʠʡ ʢʘʧʽʪʘʣ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʾ 

ʫʚʘʛʠ, ʦʮʽʥʢʠ ʪʘ ʽʥʚʝʩʪʠʮʽʡ. ʆʜʥʘ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʨʠʩ ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ - ʡʦʛʦ ʚʽʜʜʘʯʘ 

ʪʘ ʣʦʷʣʴʥʽʩʪʴ. ʃʠʰʝ ʣʦʷʣʴʥʠʡ ʧʨʘʮʽʚʥʠʢ ʟʤʦʞʝ ʧʽʜ-

ʪʨʠʤʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʦ ʫ ʩʢʣʘʜʥʽ ʯʘʩʠ, ʜʦʧʦʤʦʛʪʠ 

ʡʦʤʫ ʧʝʨʝʞʠʪʠ ʢʨʠʟʫ, ʥʝ ʚʪʨʘʯʘʪʠ ʩʚʦʻʾ ʟʘʮʽʢʘʚʣʝ-

ʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʨʦʙʦʪʽ, ʜʦʩʷʛʘʪʠ ʥʦʚʽ ʮʽʣʽ. 

ʉʘʤʝ ʪʦʤʫ ʥʝʦʙʭʽʜʥʝ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʮʽ-

ʥʢʠ ʣʦʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʰʣʷʭʽʚ ʾʾ ʧʽʜʚʠ-

ʱʝʥʥʷ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺ 

ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʣʦʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʇʨʦʚʽʜʥʽ ʢʝʨʽʚʥʠʢʠ ʪʘ ʬʘʭʽʚʮʽ-ʧʨʘʢʪʠʢʠ ʨʦʟʛʣʷʜʘ-

ʶʪʴ ʧʨʦʙʣʝʤʫ ʣʦʷʣʴʥʦʩʪʽ ʷʢ ʦʜʥʫ ʟ ʘʢʪʫʘʣʴʥʠʭ ʫ ʚʽ-

ʜʥʦʩʠʥʘʭ ʧʨʘʮʽʚʥʠʢ-ʨʦʙʦʪʦʜʘʚʝʮʴ, ʘ ʥʘʫʢʦʚʮʽ ʚʩʝ 
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ʙʽʣʴʰʝ ʟʛʘʜʫʶʪʴ ʜʘʥʫ ʪʝʤʫ ʫ ʩʚʦʾʭ ʧʫʙʣʽʢʘʮʽʷʭ. ʇʠ-

ʪʘʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʨʦʟʛʣʷʥʫʪʦ ʫ ʜʦʩʣʽ-

ʜʞʝʥʥʷʭ ʪʘʢʠʭ ʟʘʨʫʙʽʞʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ: ʄ. 
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ɸ. ʂʫʜʣʘʡ, ʄ. ʄʘʛʫʨʘ, ɻ. ʅʠʢʠʬʦʨʦʚ, ɼ.ɺ. ʅʴʶʩʪ-
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ɺʠʥʥʠʯʫʢ ʈ.ʆ. ʪʘ ʽʥʰʽ.  

ʎʽʣʽ ʩʪʘʪʪʽ. ʅʘ ʦʩʥʦʚʽ ʚʠʢʣʘʜʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʘʩʪʫʧʥʽ ʮʽʣʽ ʜʘʥʦʛʦ ʜʦʩʣʽ-

ʜʞʝʥʥʷ: 

¶ ʨʦʟʢʨʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʣʦʷʣʴʥʦʩʪʽ 

ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʤʝʪʦʜʽʚ ʾʾ ʦʮʽʥʢʠ; 

¶ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʣʦʷ-

ʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ.  

ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʪʨʠʤʘ-

ʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦ-

ʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫ-

ʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʙʽʪʥʠʢʽʚ ʾʭ ʨʦʙʦʯʠʤ ʤʽʩʮʷʤ, 

ʾʭʥʴʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʚʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʪʘ 

ʦʙʦʚôʷʟʢʽʚ, ʘ ʪʘʢʦʞ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʨʦʙʦʪʦʶ ʚ ʮʽ-

ʣʦʤʫ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʫʧʝʥʶ ʜʘʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʘʥʢʝʪʫʚʘʥʥʷ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʝ ʻ ʢʣʶʯʦʚʦʶ ʬʫʥʢʮʽʻʶ ʤʝʥʝʜʞʤʝ-

ʥʪʫ ʧʝʨʩʦʥʘʣʫ ʪʘ ʟʘʧʦʨʫʢʦʶ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʜʦʩʷʛ-

ʥʝʥʥʽ ʮʽʣʝʡ. ɿʘʜʦʚʦʣʝʥʽʩʪʴ ʨʦʙʦʶ ʧʦʢʘʟʫʻ ʩʪʘʚ-

ʣʝʥʥʷ ʽʥʜʠʚʽʜʫʫʤʘ ʜʦ ʚʠʢʦʥʫʚʘʥʦʾ ʨʦʙʦʪʠ ʽ ʫʤʦʚ 

ʧʨʘʮʽ. ʈʦʟʨʽʟʥʷʶʪʴ ʟʘʛʘʣʴʥʫ ʽ ʯʘʩʪʢʦʚʫ ʟʘʜʦʚʦʣʝ-

ʥʽʩʪʴ ʧʨʘʮʝʶ [1]. ɿʘʛʘʣʴʥʘ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʭʘʨʘʢʪʝ-

ʨʠʟʫʻ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʧʨʘʮʝʶ ʚ ʮʽʣʦʤʫ, ʯʘʩʪʢʦʚʘ- ʨʽ-

ʟʥʽ ʾʾ ʘʩʧʝʢʪʠ ʪʘ ʝʣʝʤʝʥʪʠ ʚʠʨʦʙʥʠʯʦʾ ʩʠʪʫʘʮʽʾ.  

ʃʦʷʣʴʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ ʻ ʥʘʩʣʽʜʢʦʤ ʡʦʛʦ ʟʘʜʦʚʦ-

ʣʝʥʦʩʪʽ ʨʦʙʦʪʦʶ. ʇʽʜ ʣʦʷʣʴʥʽʩʪʶ ʧʝʨʩʦʥʘʣʫ ʨʦʟʫʤʽ-

ʶʪʴ ʱʠʨʝ, ʧʦʚʘʞʥʝ, ʜʦʙʨʦʟʠʯʣʠʚʝ ʩʪʘʚʣʝʥʥʷ ʧʨʘʮʽ-

ʚʥʠʢʽʚ ʜʦ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʢʝʨʽʚʥʠʮʪʚʘ, ʧʽʜʧʨʠʻʤʩ-

ʪʚʘ ʚ ʮʽʣʦʤʫ; ʙʘʞʘʥʥʷ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʶ ʨʦʙʦʪʫ 

ʝʬʝʢʪʠʚʥʦ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʪʝʨʝʩʽʚ ʪʘ ʤʝʪʠ ʧʽʜʧ-

ʨʠʻʤʩʪʚʘ; ʜʦʪʨʠʤʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʝʪʠʢʠ, 

ʦʙʦʚôʷʟʢʽʚ, ʥʦʨʤ ʽ ʧʨʘʚʠʣ (ʷʢ ʬʦʨʤʘʣʴʥʠʭ, ʪʘʢ ʽ ʥʝ-

ʬʦʨʤʘʣʴʥʠʭ). ʃʦʷʣʴʥʠʡ ʧʨʘʮʽʚʥʠʢ ï ʮʝ ʩʧʽʚʨʦʙʽʪ-

ʥʠʢ, ʷʢʦʤʫ ʧʦʜʦʙʘʻʪʴʩʷ ʨʦʙʦʪʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, 

ʷʢʠʡ ʧʣʘʥʫʻ ʟʘʪʨʠʤʘʪʠʩʴ ʫ ʥʴʦʤʫ ʥʘ ʜʦʚʛʠʡ ʯʘʩ ʟʘ 

ʨʽʟʥʠʭ ʫʤʦʚ, ʛʦʪʦʚʠʡ ʧʦʩʪʘʚʠʪʠ ʽʥʪʝʨʝʩʠ ʧʽʜʧʨʠʻʤ-

ʩʪʚʘ ʚʠʱʝ ʚʣʘʩʥʠʭ, ʷʢʽʩʥʦ ʚʠʢʦʥʫʻ ʩʚʦʾ ʧʦʩʘʜʦʚʽ 

ʦʙʦʚôʷʟʢʠ, ʯʘʩʪʦ ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʫʶʯʠ ʾʭ ʟʘʜʘʥʽ ʥʦ-

ʨʤʠ. ʃʦʷʣʴʥʠʡ ʧʨʘʮʽʚʥʠʢ ʻ ʟʘʧʦʨʫʢʦʶ ʫʩʧʽʰʥʦʛʦ 

ʙʽʟʥʝʩʫ. ʋʩʧʽʰʥʠʡ ʽ ʟʘʜʦʚʦʣʝʥʠʡ ʧʨʘʮʽʚʥʠʢ ʷʢʽʩ-

ʥʽʰʝ ʦʙʩʣʫʛʦʚʫʻ ʢʣʽʻʥʪʽʚ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʝʪ-

ʚʦʨʶʻʪʴʩʷ ʚ ʫʩʧʽʰʥʠʡ ʙʽʟʥʝʩ ʣʘʥʮʶʞʦʢ çʧʨʘʮʽʚ-

ʥʠʢ-ʢʣʽʻʥʪ-ʧʨʠʙʫʪʦʢè. ʋ ʢʦʧʝʥʛʘʛʝʥʩʴʢʽʡ ʰʢʦʣʽ 

ʤʘʨʢʝʪʠʥʛʫ ʧʽʜʨʘʭʫʚʘʣʠ, ʱʦ ʷʢʱʦ ʣʦʷʣʴʥʽʩʪʴ ʧʨʘ-

ʮʽʚʥʠʢʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 1%, ʪʦ ʣʦʷʣʴʥʽʩʪʴ ʢʣʽʻʥʪʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 1,25%. ɸ ʷʢʱʦ ʣʦʷʣʴʥʽʩʪʴ ʢʣʽʻʥʪʘ 

ʟʨʦʩʣʘ ʥʘ 1%, ʪʦ ʧʨʠʙʫʪʦʢ ʚʞʝ ʚ ʥʘʩʪʫʧʥʦʤʫ ʢʚʘʨ-

ʪʘʣʽ ʟʙʽʣʴʰʠʪʴʩʷ ʥʘ 0,885% [2].  

 ʃʦʷʣʴʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʦʩʥʦʚ-

ʥʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʘʤʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʩʪʠʣʶ 

ʢʝʨʽʚʥʠʮʪʚʘ ʪʘ ʨʦʟʫʤʽʥʥʷ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʨʦʟʫʤʽʪʠ 

ʷʢ ʜʦʩʷʛʥʫʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʣʦʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʯʠʥʥʠʢʠ ʣʦʷʣʴʥʦʩʪʽ, ʜʦ ʷʢʠʭ ʚʽʜ-

ʥʦʩʷʪʴ[3]: 

¶ ɿʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ: 

o ʯʠʥʥʠʢʠ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ (ʧʨʘʮʽʚʥʠʢ ʥʝ 

ʤʦʞʝ ʥʘ ʥʠʭ ʚʧʣʠʚʘʪʠ, ʧʨʦʪʝ ʚʦʥʠ ʤʘʶʪʴ ʩʫʪʪʻʚʠʭ 

ʚʧʣʠʚ ʥʘ ʥʴʦʛʦ (ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʠʡ ʩʪʘʥ ʢʨʘʾʥʠ, 

ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʨʝʣʽʛʽʡʥʽ ʪʘ ʝʪ-

ʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ)); 

o ʯʠʥʥʠʢʠ ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʘ (ʦʪʦʯʝʥʥʷ 

ʧʨʘʮʽʚʥʠʢʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʢʦʪʨʝ ʥʘ ʥʴʦʛʦ ʚʧʣʠʚʘʻ, 

ʦʜʥʦʯʘʩʥʦ ʩʘʤʝ ʟʥʘʭʦʜʷʯʠʩʴ ʾʾ ʚʧʣʠʚʦʤ). ɼʦ ʤʘʢʨʦ-

ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʫ ʢʫʣʴ-

ʪʫʨʠ, ʤʦʞʣʠʚʦʩʪʽ ʢʘʨôʻʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʬʽʥʘʥʩʦʚʫ 

ʤʦʪʠʚʘʮʽʶ, ʩʪʠʣʴ ʢʝʨʽʚʥʠʮʪʚʘ, ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʽʻʨʘʨ-

ʭʽʶ, ʥʝʬʦʨʤʘʣʴʥʽ ʩʪʦʩʫʥʢʠ ʪʨʫʜʦʚʦʛʦ ʢʦʣʝʢʪʠʚʫ.  

¶ ɺʥʫʪʨʽʰʥʽ ʯʠʥʥʠʢʠ: 

o ʪʨʫʜʦʚʘ ʤʦʪʠʚʘʮʽʷ (ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʩʪʠ-

ʤʫʣʽʚ ʧʨʘʮʶʚʘʪʠ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʙʽ-

ʣʴʰʫʻ ʣʦʷʣʴʥʽʩʪʴ ʜʦ ʨʦʙʦʪʦʜʘʚʮʷ); 

o ʪʨʫʜʦʚʘ ʝʪʠʢʘ (ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʚʽʜ-

ʜʘʯʘ); 

o ʤʽʩʮʝ ʧʨʦʞʠʚʘʥʥʷ (ʯʠʤ ʜʘʣʽ ʚʽʜ ʤʽʩʮʷ 

ʧʨʦʞʠʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʡʦʛʦ ʨʦʙʦʯʝ 

ʤʽʩʮʝ ʪʠʤ ʥʠʞʯʦʶ ʙʫʜʝ ʣʦʷʣʴʥʽʩʪʴ); 

o ʤʦʪʠʚʠ ʚʠʙʦʨʫ ʨʦʙʦʪʠ (ʧʨʘʮʽʚʥʠʢʠ, ʢʦʪʨʽ 

ʤʘʶʪʴ ʚ ʧʨʽʦʨʠʪʝʪʽ ʟʤʽʩʪ ʨʦʙʦʪʠ ʘ ʥʝ ʾʾ ʦʧʣʘʪʫ ʤʘ-

ʶʪʴ ʙʽʣʴʰʫ ʣʦʷʣʴʥʽʩʪʴ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚʘ); 

o ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʯʽʢʫʚʘʥʥʷʤ ʚʽʜ ʨʦʙʦʪʠ ʪʘ 

ʫʤʦʚ. 

¶ ʉʦʮʽʘʣʴʥʽ ʯʠʥʥʠʢʠ: 

o ʚʽʢ (ʜʦʨʦʩʣʽʰʽ ʟʘ ʚʽʢʦʤ ʧʨʘʮʽʚʥʠʢʠ ʟʘʟʚʠ-

ʯʘʡ ʤʘʶʪʴ ʚʠʱʫ ʣʦʷʣʴʥʽʩʪʴ); 

o ʩʽʤʝʡʥʠʡ ʩʪʘʥ (ʦʜʨʫʞʝʥʽ ʧʨʘʮʽʚʥʠʢʠ ʟʘ-

ʟʚʠʯʘʡ ʤʘʶʪʴ ʚʠʱʫ ʣʦʷʣʴʥʽʩʪʴ); 

o ʦʩʚʽʪʘ (ʧʨʘʮʽʚʥʠʢʠ ʟ ʥʠʞʯʠʤ ʨʽʚʥʝʤ 

ʦʩʚʽʪʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʚʠʱʫ ʣʦʷʣʴʥʽʩʪʴ). 

ʃʦʷʣʴʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʟ ʧʝʨʰʦʛʦ ʧʦʛʣʷʜʫ, ʥʝ 

ʚʠʛʣʷʜʘʻ ʧʦʢʘʟʥʠʢʦʤ ʢʦʪʨʠʡ ʤʦʞʥʘ ʟ ʣʝʛʢʽʩʪʶ ʚʠ-

ʤʽʨʷʪʠ ʪʘ ʚʠʨʘʟʠʪʠ ʚ ʮʠʬʨʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ, ʧʨʦʪʝ 

ʯʠʤʘʣʦ ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʜʝʢʽʣʴʢʘ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ 

ʚʞʝ ʨʦʟʨʦʙʠʣʠ ʪʘ ʨʦʟʨʦʙʣʷʶʪʴ ʥʦʚʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ 

ʣʦʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʚ ʷʢʠʭ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʝʨʝ-

ʣʽʯʝʥʽ ʚʠʱʝ ʯʠʥʥʠʢʠ ʣʦʷʣʴʥʦʩʪʽ. ʆʜʥʽʻʶ ʽʟ ʥʘʡʧʦ-

ʧʫʣʷʨʥʽʰʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ ʣʦʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ 

ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʪʨʠʢʦʤʧʦʥʝʥʪʥʘ ʤʦʜʝʣʴ ɼʞ. ʄʝʡʻʨʘ ʽ 

ʅ. ɸʣʣʝʥ, ʷʢʘ ʚʢʣʶʯʘʻ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ: çaffective 

commitmentè - ʝʤʦʮʽʡʥʘ ʚʽʜʜʘʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ; 

çcontinuance commitmentè - ʚʽʜʜʘʥʽʩʪʴ ʜʦ ʦʨʛʘʥʽʟʘ-

ʮʽʾ ʥʘ ʧʽʜʩʪʘʚʽ çʚʠʪʨʘʪè, ʜʦ ʷʢʠʭ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʚʠ-

ʭʽʜ ʟ ʦʨʛʘʥʽʟʘʮʽʾ; çnormative commitmentè - ʚʽʜʯʫʪʪʷ 

ʦʙʦʚôʷʟʢʫ ʟʘʣʠʰʘʪʠʩʷ ʚ ʦʨʛʘʥʽʟʘʮʽʾ. ʅʘ ʦʩʥʦʚʽ ʤʦ-

ʜʝʣʽ ʚʯʝʥʽ ʨʦʟʨʦʙʠʣʠ ʰʢʘʣʫ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʣʦʷʣʴ-

ʥʦʩʪʽ, ʥʘʟʚʘʥʫ Organizational Commitment Scale 

(OCS), ʷʢʘ ʤʽʩʪʠʪʴ ʪʨʠ ʩʫʙʰʢʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ. ʊʘʢʦʞ ʄʝʡʝʨ ʟ ʛʨʫʧʦʶ ʩʧʽʚʘʚʪʦ-

ʨʽʚ ʟʘʧʨʦʧʦʥʫʚʘʚ ʤʦʜʝʣʴ, ʚ ʷʢʽʡ ʚʠʜʽʣʝʥʽ ʢʦʨʝʣʷ-

ʮʽʡʥʽ ʟʤʽʥʥʽ ʣʦʷʣʴʥʦʩʪʽ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ: ʟʘʣʫʯʝʥʽʩʪʴ 

ʜʦ ʨʦʙʦʪʠ, ʣʦʷʣʴʥʽʩʪʴ ʜʦ ʧʨʦʬʝʩʽʾ ʽ ʟʘʜʦʚʦʣʝʥʽʩʪʴ 

ʨʦʙʦʪʦʶ. 

ɯʥʰʘ ʚʽʜʦʤʘ ʤʝʪʦʜʠʢʘ ʚʠʤʽʨʫ ʣʦʷʣʴʥʦʩʪʽ ʨʦʟ-

ʨʦʙʣʝʥʘ ʚʯʝʥʠʤʠ ʈ. ʄʘʫʜʝʻʤ ʽ ʃ. ʇʦʨʪʝʨʦʤ ʪʘ ʤʘʻ 

ʥʘʟʚʫ Organizational Commitment Questionnaire 

(OCQ). ʄʝʪʦʜʠʢʘ OCQ ʤʽʩʪʠʪʴ 15 ʪʚʝʨʜʞʝʥʴ, ʟ 

ʷʢʠʤʠ ʨʝʩʧʦʥʜʝʥʪ ʘʙʦ ʧʦʛʦʜʞʫʻʪʴʩʷ, ʘʙʦ ʥʝ ʧʦʛʦ-

ʜʞʫʻʪʴʩʷ. ʉʫʧʽʥʴ ʟʛʦʜʠ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʩʝʤʠʙʘʣʴʥʦʶ 
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ʰʢʘʣʦʶ: ʚʽʜ 1 (çʘʙʩʦʣʶʪʥʦ ʥʝ ʧʦʛʦʜʞʫʶʩʴè) ʜʦ 7 

(çʘʙʩʦʣʶʪʥʦ ʧʦʛʦʜʞʫʶʩʴè ï ʜʣʷ ʧʫʥʢʪʽʚ 1, 2, 4-6, 8, 

10, 13, 14), ʽ ʚʽʜ 7 ï çʘʙʩʦʣʶʪʥʦ ʥʝ ʧʦʛʦʜʞʫʶʩʴè ʜʦ 

1 ï çʘʙʩʦʣʶʪʥʦ ʧʦʛʦʜʞʫʶʩʴè (ʜʣʷ ʧʫʥʢʪʽʚ 3, 7, 9, 

11, 12, 15). ʇʦʪʽʤ ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʽ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ (ʦʙʯʠʩʣʶʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷʤ ʧʨʦʛʨʘʤʠ SPSS ʘʙʦ Exel). ɿʚʝʜʝʥʽ ʨʝʟʫʣʴ-

ʪʘʪʠ ʟʘʩʚʽʜʯʫʶʪʴ ʪʘʢʽ ʨʽʚʥʽ ʣʦʷʣʴʥʦʩʪʽ: 1ï 3,5 ï ʥʠ-

ʟʴʢʘ ʣʦʷʣʴʥʽʩʪʴ, ʫ ʤʝʞʘʭ 4,5 ï Ñ0,93 (ʩʪʘʥʜʘʨʪʥʝ ʚʽ-

ʜʭʠʣʝʥʥʷ) ï ʩʝʨʝʜʥʷ ʣʦʷʣʴʥʽʩʪʴ, 5,5ï 7 ï ʚʠʩʦʢʘ ʣʦ-

ʷʣʴʥʽʩʪʴ [4]. 

ɹʽʣʴʰ ʩʫʯʘʩʥʦʶ ʤʝʪʦʜʠʢʦʶ ʦʮʽʥʢʠ ʣʦʷʣʴʥʦʩʪʽ 

ʧʝʨʩʦʥʘʣʫ ʻ SSM (Smart Satisfaction Monitoring). 

ʆʧʠʪʫʚʘʣʴʥʠʢ "SSM" ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʦʯʥʫ ʽ 

ʜʦʩʪʦʚʽʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʽ 

ʣʦʷʣʴʥʦʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʟʘ ʰʽʩʪʴʤʘ ʢʣʶʯʦʚʠʤʠ 

ʯʠʥʥʠʢʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1. 

ʂʣʶʯʦʚʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʽ ʣʦʷʣʴʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ, ʟʘ ʤʝʪʦʜʠʢʦʶ Smart 

Satisfaction Monitoring 

ʏʠʥʥʠʢ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺʟʘʻʤʦʚʽʜʥʦʩʠʥʠ 

ʟ ʢʦʣʝʛʘʤʠ ʽ ʢʝʨʽʚʥʠʮʪʚʦʤ 

-ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʶ ʢʦʤʫʥʽʢʘʮʽʻʶ; 

-ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʜʦ ʢʝʨʽʚʥʠʮʪʚʘ; 

-ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʜʦ ʢʦʣʝʛ; 

-ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʟ ʙʦʢʫ ʢʝʨʽʚʥʠʮʪʚʘ. 

ɿʤʽʩʪ ʽ ʭʘʨʘʢʪʝʨ ʨʦʙʦʪʠ 

-ʨʦʟʫʤʽʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʩʚʦʾʭ ʨʦʙʦʯʠʭ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ; 

-ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʮʽʣʝʡ ʜʦ ʧʦʩʘʜʠ ʪʘ ʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʘ; 

-ʥʘʷʚʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ; 

-ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʻʶ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʧʣʘʪʘ ʧʨʘʮʽ ʽ ʧʽʣʴʛʠ 
-ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʨʽʚʥʝʤ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ; 

-ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʩʢʣʘʜʦʚʠʤʠ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʧʘʢʝʪʘ. 

ʅʘʚʯʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ 

-ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʩʠʩʪʝʤʦʶ ʥʘʚʯʘʥʥʷ, ʧʨʦʚʝʜʝʥʠʤʠ ʤʘʡʩʪʝʨ-ʢʣʘʩʘʤʠ 

ʪʘ ʪʨʝʥʽʥʛʘʤʠ; 

-ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʡʦʛʦ ʢʦʨʠʩʥʦʩʪʽ ʪʘ ʩʚʦʻʯʘʩʥʦʩʪʽ. 

ɿʤʽʥʠ ʪʘ ʽʥʥʦʚʘʮʽʾ 

-ʦʮʽʥʢʘ ʩʪʘʚʣʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ ʟʤʽʥ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʨʦʟʫʤʽʥʥʷ ʾʭ 

ʚʘʞʣʠʚʦʩʪʽ; 

-ʛʦʪʦʚʥʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠʩʴ ʜʦ ʟʤʽʥ ʪʘ ʽʥʥʦʚʘʮʽʡ; 

-ʛʦʪʦʚʥʽʩʪʴ ʧʨʦʧʦʥʫʚʘʪʠ ʽʜʝʾ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʨʦʙʦʪʠ. 

ʎʽʥʥʦʩʪʽ ʽ ʢʦʨʧʦʨʘʪʠʚʥʘ 

ʢʫʣʴʪʫʨʘ 

-ʩʪʘʚʣʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʜʦ ʮʽʥʥʦʩʪʝʡ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʧʽʜʧ-

ʨʠʻʤʩʪʚʘ; 

-ʩʪʘʚʣʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʜʦ ʧʣʘʥʽʚ ʪʘ ʮʽʣʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɼʞʝʨʝʣʦ: ʉʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ [5] 

 

ʋ ʭʦʜʽ ʦʧʠʪʫʚʘʥʥʷ ʨʝʩʧʦʥʜʝʥʪʠ ʪʘʢʦʞ ʦʮʽʥʶ-

ʶʪʴ ʩʪʫʧʽʥʴ ʟʥʘʯʫʱʦʩʪʽ ʢʦʞʥʦʛʦ ʯʠʥʥʠʢʘ ʫ ʩʚʦʾʡ 

ʨʦʙʦʪʽ ʽ ʩʪʫʧʽʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʾʤ. ʇʽʩʣʷ ʯʦʛʦ ʦʮʽʥʶ-

ʻʪʴʩʷ ʨʽʚʝʥʴ ʣʦʷʣʴʥʦʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʦʤʧʘʥʽʾ. 

ʑʝ ʦʜʥʽʻʶ ʢʣʘʩʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʻ ʽʥʜʝʢʩ eNPS 

(Employee Net Promoter Score) - ʽʥʜʝʢʩ ʯʠʩʪʦʾ ʣʦʷ-

ʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʢʦʪʨʠʡ ʧʦʢʘʟʫʻ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ ʛʨʫʧ ʧʨʘʮʽʚʥʠʢʽʚ - ʣʦʷʣʴʥʠʭ ʪʘ ʥʝ ʣʦʷʣʴʥʠʭ. 

ɯʥʜʝʢʩ ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ ʦʩʥʦʚʫʶʯʠʩʴ ʥʘ ʜʚʦʭ ʧʠʪʘʥ-

ʥʷʭ, ʧʝʨʰʝ ʟʚʫʯʠʪʴ ʪʘʢʠʤ ʯʠʥʦʤ: çʇʦ ʰʢʘʣʽ ʚʽʜ 0 

ʜʦ 10, ʥʘʩʢʽʣʴʢʠ ʚʽʨʦʛʽʜʥʦ, ʱʦ ɺʠ ʧʦʨʝʢʦʤʝʥʜʫʻʪʝ 

ʢʦʤʧʘʥʽʶ X ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʩʚʦʾʤ ʜʨʫʟʷʤ 

ʪʘ ʟʥʘʡʦʤʠʤ?è, ʪʘ ʜʨʫʛʝ: çʗʢʘ ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʪʘ-

ʢʦʾ ʦʮʽʥʢʠ?è. ɹʘʟʫʶʯʠʩʴ ʥʘ ʚʽʜʧʦʚʽʜʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ʾʭ ʛʨʫʧʫʶʪʴ ʥʘ çʧʨʦʤʦʫʪʝʨʽʚè - ʣʦʷʣʴʥʠʭ ʧʨʘʮʽʚʥʠ-

ʢʽʚ, ʢʦʪʨʽ ʜʽʶʪʴ ʚ ʽʥʪʝʨʝʩʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʛʦʪʦʚʽ ʾʾ ʨʝ-

ʢʦʤʝʥʜʫʚʘʪʠ; çʉʢʝʧʪʠʢʽʚ ʘʙʦ ʥʝʡʪʨʘʣʽʚè - ʧʨʘʮʽʚ-

ʥʠʢʽʚ, ʢʦʪʨʽ ʥʝ ʛʦʪʦʚʽ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʶ, 

ʩʢʦʨʽʰʝ, ʥʘʣʘʰʪʦʚʘʥʽ ʟʤʽʥʠʪʠ ʤʽʩʮʝ ʨʦʙʦʪʠ; ʪʘ 

çʢʨʠʪʠʢʽʚè - ʧʨʘʮʽʚʥʠʢʽʚ ʨʦʟʯʘʨʦʚʘʥʠʭ ʨʦʙʦʪʦʶ, 

ʢʦʪʨʽ ʥʝ ʛʦʪʦʚʽ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʨʝʢʦ-

ʤʝʥʜʫʚʘʪʠ ʾʾ ʥʝ ʙʫʜʫʪʴ. ʏʠʤ ʚʠʱʝ ʽʥʜʝʢʩ, ʪʠʤ ʢʨʘʱʝ 

ʜʣʷ ʢʦʤʧʘʥʽʾ. ʁʦʛʦ ʟʥʘʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦ ʟʤʽʥʶ-

ʶʪʴʩʷ ʚʽʜ -100 ʜʦ +100, ʘʣʝ ʚ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʜʦʩ-

ʣʽʜʞʝʥʴ ʟʘʟʚʠʯʘʡ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʘʤʢʘʭ ʚʽʜ -45 ʜʦ 

+45 [6]. ɼʘʥʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʫʩʧʽʰʥʦ ʢʦʨʠʩʪʫ-

ʻʪʴʩʷ ʅʦʚʘ ʇʦʰʪʘ, ʧʨʦʚʦʜʷʯʠ ʦʮʽʥʢʫ ʣʦʷʣʴʥʦʩʪʽ ʧʝ-

ʨʩʦʥʘʣʫ ʢʦʞʥʽ ʧʽʚʨʦʢʫ [7].  

ʂʦʞʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʢʦʪʨʝ ʭʦʯʝ ʩʪʘʙʽʣʴʥʦ ʨʦ-

ʟʚʠʚʘʪʠʩʴ ʪʘ ʟʘʣʠʰʘʪʠʩʴ ʥʘ ʧʣʘʚʫ ʚ ʫʤʦʚʘʭ ʥʝʚʠ-

ʟʥʘʯʝʥʦʩʪʽ ʧʦʚʠʥʥʝ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʧʽʜʪʨʠʤʢʦʶ ʚʽ-

ʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʣʦʷʣʴʥʦʩʪʽ ʪʘ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷʤ. 

ʂʝʨʽʚʥʠʢʠ ʤʦʞʫʪʴ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʧʝʨʽʦʜʠʯʥʽ ʧʨʦ-

ʛʨʘʤʠ ʟ ʧʽʜʚʠʱʝʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʘʙʦ ʚʚʦʜʠʪʠ ʾʭ ʥʘ 

ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ, ʨʦʙʠʪʠ ʘʢʮʝʥʪ ʥʘ ʧʽʜʚʠʱʝʥʥʽ ʣʦʷ-

ʣʴʥʦʩʪʽ ʙʘʟʫʶʯʠʩʴ ʥʘ ʨʘʮʽʦʥʘʣʴʥʽʡ ʣʦʷʣʴʥʦʩʪʽ (ʟʘ-

ʨʦʙʽʪʥʘ ʧʣʘʪʘ, ʩʦʮʽʘʣʴʥʠʡ ʧʘʢʝʪ, ʥʘʚʯʘʥʥʷ ʟʘ ʨʘʭʫ-

ʥʦʢ ʢʦʤʧʘʥʽʾ) ʘʙʦ ʝʤʦʮʽʡʥʽʡ ʣʦʷʣʴʥʦʩʪʽ (ʧʨʠʭʠʣʴ-

ʥʽʩʪʴ ʜʦ ʢʦʣʝʢʪʠʚʫ, ʚʽʨʘ ʚ ʽʜʝʶ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʫ 

ʢʫʣʴʪʫʨʫ). ʇʨʦʪʝ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʚʝʜʝʥʥʷʤ ʟʘ-

ʭʦʜʽʚ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʢʦʥʘʪʠʩʴ ʱʦ ʫʩʽ ʢʝʨʽʚʥʠʢʠ ʚʽʜ-

ʜʽʣʽʚ ʻ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʪʘ ʛʦʪʦʚʽ ʥʘʜ ʮʠʤ ʧʨʘʮʶʚʘʪʠ, 

ʘ ʢʦʤʧʘʥʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʛʦʪʦʚʘ ʚʠʜʽʣʠʪʠ ʙʶʜʞʝʪ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ ʣʦʷʣʴʥʦʩʪʽ. 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʣʦʷʣʴʥʦʩʪʽ 

ʧʨʘʮʽʚʥʠʢʽʚ: 

¶ ʂʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ. ʂʫʣʴʪʫʨʘ ʧʽʜʧ-

ʨʠʻʤʩʪʚʘ ʚʢʣʶʯʘʻ ʾʾ ʮʽʥʥʦʩʪʽ, ʤʽʩʽʶ, ʮʽʣʽ, ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʙʽʟʥʝʩʫ, ʨʦʙʦʯʽ ʩʪʦʩʫʥʢʠ. ɿʘʚʜʘʥʥʷʤ ʤʝʥʝʜʞʤʝ-

ʥʪʫ ʻ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴ-

ʪʫʨʠ, ʜʦʥʝʩʝʥʥʷ ʾʾ ʜʦ ʧʨʘʮʽʚʥʠʢʘ, ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʨʠ-

ʻʤʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʘʮʽʚʥʠʢ, ʢʦʪʨʠʡ 
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ʨʦʟʫʤʽʻ ʪʘ ʨʦʟʜʽʣʷʻ ʮʽʣʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʜʝ ʧʦʚʥʽ-

ʩʪʶ ʟʘʮʽʢʘʚʣʝʥʠʡ ʚ ʾʭ ʜʦʩʷʛʥʝʥʥʽ. ʇʨʘʮʽʚʥʠʢ, ʢʦʪ-

ʨʠʡ ʚʽʜʯʫʚʘʻ ʩʝʙʝ ʚʘʛʦʤʦʶ ʯʘʩʪʠʥʦʶ ʢʦʣʝʢʪʠʚʫ, ʥʝ 

ʟʘʭʦʯʝ ʡʦʛʦ ʧʦʢʠʜʘʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʢʝʨʽʚʥʠʮʪʚʫ 

ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʘʪʠ ʪʘ ʚʠʥʘʛʦʨʦʜʞʫʚʘʪʠ ʧʨʘʮʽʚ-

ʥʠʢʽʚ ʟʘ ʾʭ ʜʦʩʷʛʥʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʜʦʰʢʘ ʧʦʰʘʥʠ 

çʥʘʡʢʨʘʱʠʡ ʧʨʘʮʽʚʥʠʢ ʤʽʩʷʮʷè), ʨʦʟʚʠʚʘʪʠ ʜʨʫʞʥʽ 

ʨʦʙʦʯʽ ʚʽʜʥʦʩʠʥʠ (ʬʦʨʤʫʚʘʪʠ ʢʦʤʘʥʜʠ ʚʨʘʭʦʚʫʶʯʠ 

ʥʝ ʣʠʰʝ ʨʦʙʦʯʽ ʷʢʦʩʪʽ ʣʶʜʝʡ, ʘʣʝ ʡ ʦʩʦʙʠʩʪʽʩʥʽ), ʧʽ-

ʜʚʠʱʫʚʘʪʠ ʢʦʤʘʥʜʥʠʡ ʜʫʭ (ʧʨʦʚʦʜʠʪʠ ʪʽʤʙʽʣʜʽʥʛʠ, 

ʢʦʨʧʦʨʘʪʠʚʥʽ ʟʘʭʦʜʠ), ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʛʥʫʯʢʽʩʪʴ ʨʦ-

ʙʦʯʦʛʦ ʤʽʩʮʷ (ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʦʪʨʝʙʠ 

ʢʦʞʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ). ʂʝʨʽʚʥʠʮʪʚʦ ʪʘ ʧʣʘʥʠ ʧʽʜʧʨʠ-

ʻʤʩʪʚʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʟʦʨʠʤʠ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ, 

ʚʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʽʥʬʦʨʤʦʚʘʥʽ ʧʨʦ ʟʘʭʦʜʠ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʢʝʨʽʚʥʠʮʪʚʦʤ, ʟʘʣʫʯʝʥʽ ʜʦ ʾʭ ʨʝʘʣʽʟʘ-

ʮʽʾ, ʘʜʞʝ ʣʠʰʝ ʚʽʜʢʨʠʪʽ ʪʘ ʧʨʦʟʦʨʽ ʩʪʦʩʫʥʢʠ ʤʽʞ 

ʚʩʽʤʘ ʣʘʥʢʘʤʠ ʧʨʘʮʽʚʥʠʢʽʚ ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ ʘʪʤʦʩ-

ʬʝʨʫ ʜʦʚʽʨʠ.  

¶ ɺʠʥʘʛʦʨʦʜʞʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ. ɺʠʥʘʛʦʨʦ-

ʜʞʫʚʘʪʠ ʧʨʘʮʽʚʥʠʢʽʚ ʤʦʞʥʘ ʤʘʪʝʨʽʘʣʴʥʠʤʠ (ʙʦ-

ʥʫʩʠ, ʧʨʝʤʽʾ, ʧʦʜʘʨʫʥʢʦʚʽ ʩʝʨʪʠʬʽʢʘʪʠ) ʪʘ ʥʝʤʘʪʝʨʽ-

ʘʣʴʥʠʤʠ (ʩʣʦʚʝʩʥʘ ʧʦʜʷʢʘ, ʧʦʭʚʘʣʘ, ʢʦʤʧʣʽʤʝʥʪ) 

ʰʣʷʭʘʤʠ. ɿʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʮʽ ʜʚʘ ʩʧʦʩʦʙʠ ʯʘʩʪʦ 

ʡʜʫʪʴ ʥʦʛʘ ʚ ʥʦʛʫ, ʘʜʞʝ ʧʦʯʫʪʪʷ ʚʘʞʣʠʚʦʩʪʽ ʪʘ ʢʦ-

ʨʠʩʥʦʩʪʽ, ʚʜʷʯʥʦʩʪʽ ʪʘ ʚʠʟʥʘʥʥʷ, ʜʣʷ ʣʶʜʩʴʢʦʾ ʥʘ-

ʪʫʨʠ ʻ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤʠ, ʥʽʞ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʨʽ-

ʘʣʴʥʠʭ ʙʣʘʛ. ɼʣʷ ʥʝʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʥʘʛʦʨʦʜʞʝʥʥʷ 

ʤʝʥʝʜʞʝʨʠ ʧʦʚʠʥʥʽ ʥʘʚʯʠʪʠʩʴ ʧʦʤʽʯʘʪʠ ʜʦʩʷʛʥʝʥʥʷ 

ʩʚʦʾʭ ʧʽʜʣʝʛʣʠʭ ʪʘ ʧʽʜʙʠʨʘʪʠ ʩʣʦʚʘ ʧʦʭʚʘʣʠ. ɼʣʷ 

ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʥʘʛʦʨʦʜʞʝʥʥʷ ʢʝʨʽʚʥʠʮʪʚʦ ʢʦʤʧʘ-

ʥʽʾ ʧʦʚʠʥʥʦ ʨʦʟʨʦʙʠʪʠ ʤʦʪʠʚʘʮʽʡʥʫ ʧʦʣʽʪʠʢʫ, ʩʧʨʷ-

ʤʦʚʘʥʫ ʥʘ ʩʧʨʘʚʝʜʣʠʚʫ ʦʧʣʘʪʫ ʧʨʘʮʽ ʢʦʣʝʢʪʠʚʫ. 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʙʶʜʞʝʪ, ʨʦʟʨʦʙʠʪʠ 

ʩʠʩʪʝʤʫ ʛʨʦʰʦʚʠʭ ʙʦʥʫʩʽʚ ʟʘ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʟʘ-

ʫʨʦʯʥʠʭ ʛʦʜʠʥ, ʧʦʜʘʥʠʭ ʢʨʝʘʪʠʚʥʠʭ ʽʜʝʡ ʪʘ ʨʽʰʝʥʴ, 

ʦʩʦʙʣʠʚʠʭ ʜʦʩʷʛʥʝʥʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ.  

¶ ʇʽʜʪʨʠʤʢʘ ʨʦʟʚʠʪʢʫ. ʃʦʷʣʴʥʽ ʧʨʘʮʽʚʥʠʢʠ 

ʟʘʚʞʜʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʨʠʯʠʥʫ ʟʘʣʠʰʘʪʠʩʴ ʥʘ ʧʽʜʧ-

ʨʠʻʤʩʪʚʽ, ʫ ʤʦʣʦʜʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘʢʦʶ ʧʨʠʯʠʥʦʶ 

ʯʘʩʪʦ ʻ ʢʘʨôʻʨʥʠʡ ʨʽʩʪ ʪʘ ʥʘʚʯʘʥʥʷ. ʇʨʘʮʽʚʥʠʢʘʤ 

ʥʝʦʙʭʽʜʥʦ ʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʽʡʤʘʪʠʩʴ ʢʘʨôʻʨ-

ʥʠʤʠ ʩʭʦʜʠʥʢʘʤʠ ʚʽʜʰʪʦʚʭʫʶʯʠʩʴ ʚʽʜ ʾʭ ʪʘʣʘʥʪʽʚ, 

ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʫʚʘʪʠ 

ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʜʦʩʚʽʜ ʪʘ ʥʘʚʠʯʢʠ ʧʨʦʚʦʜʷʯʠ ʧʝ-

ʨʽʦʜʠʯʥʽ ʪʨʝʥʽʥʛʠ ʪʘ ʤʘʡʩʪʝʨ-ʢʣʘʩʠ. 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʚʦʨʦʪʥʴʦʛʦ ʟʚôʷʟʢʫ. ʅʘʣʘ-

ʛʦʜʞʝʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʻ ʚʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʣʦʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʘ, ʘʜʞʝ ʚʽʥ ʧʦʚʠʥʝʥ 

ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʣʴʥʦ ʩʧʽʣʢʫʚʘʪʠʩʴ ʟ ʢʝʨʽʚʥʠʮʪ-

ʚʦʤ, ʜʦʥʦʩʠʪʠ ʩʚʦʾ ʜʫʤʢʠ, ʟʘʫʚʘʞʝʥʥʷ ʪʘ ʧʨʦʧʦʟʠ-

ʮʽʾ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʯʠ ʧʨʦʙʣʝʤʘʭ ʚ ʢʦʤʫʥʽʢʘʮʽʷʭ 

ʩʧʽʚʨʦʙʽʪʥʠʢ ʤʦʞʝ ʚʽʜʯʫʪʠ ʩʝʙʝ ʥʝʚʘʞʣʠʚʠʤ ʪʘ ʥʝ 

ʧʦʯʫʪʠʤ, ʘ ʢʝʨʽʚʥʠʮʪʚʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʧʨʦʧʫ-

ʩʪʠʪʠ ʚʘʞʣʠʚʠʡ ʬʽʜʙʝʢ. ɿʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ ʝʬʝʢʪʠʚ-

ʥʠʡ ʪʦʜʽ, ʢʦʣʠ ʜʦʩʪʫʧʥʠʡ, ʦʙôʻʢʪʠʚʥʠʡ ʪʘ ʩʧʨʘʚʝʜ-

ʣʠʚʠʡ.  

¶ ʇʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ. ʇʦʢʨʘʱʝʥʥʷ ʨʽ-

ʚʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʫʯʘʩʥʝ ʦʩʥʘ-

ʱʝʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ, ʟʨʫʯʥʝ ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷ ʧʽʜ-

ʧʨʠʻʤʩʪʚʘ, ʯʠʩʪʦʪʘ ʪʘ ʦʭʘʡʥʽʩʪʴ ʧʨʠʤʽʱʝʥʥʷ, ʚʣʠ-

ʚʘʪʠʤʫʪʴ ʥʘ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʙʘʞʘʥʥʷ ʟʥʘʭʦʜʠʪʴ 

ʥʘ ʨʦʙʦʪʽ, ʪʘ, ʟʚʠʯʘʡʥʦ, ʣʦʷʣʴʥʽʩʪʴ.  

¶ ʇʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʩʧʨʘʚ ʯʝ-

ʨʝʟ ʧʨʦʚʝʜʝʥʥʷ ʦʧʠʪʫʚʘʥʴ ʪʘ ʘʥʢʝʪʫʚʘʥʴ. ʇʦʜʽʙʥʫ 

ʜʽʘʛʥʦʩʪʠʢʫ ʩʧʨʘʚ ʧʽʜʧʨʠʻʤʩʪʚʫ ʚʘʨʪʦ ʚʚʝʩʪʠ ʥʘ ʩʠ-

ʩʪʝʤʘʪʠʯʥʽʡ ʦʩʥʦʚʽ, ʘʜʞʝ ʚʦʥʘ ʤʘʣʦ ʟʘʪʨʘʪʥʘ ʫ ʤʘ-

ʪʝʨʽʘʣʴʥʦʤʫ ʪʘ ʯʘʩʦʚʦʤʫ ʧʣʘʥʽ, ʧʨʠ ʮʴʦʤʫ ʜʘʻ ʤʦʞ-

ʣʠʚʽʩʪʴ ʧʨʘʮʽʚʥʠʢʘʤ ʚʠʩʣʦʚʠʪʠ ʩʚʦʶ ʜʫʤʢʫ ʱʦʜʦ 

ʨʦʙʦʯʠʭ ʧʠʪʘʥʴ. ɭ ʯʠʤʘʣʦ ʩʧʦʩʦʙʽʚ ʧʨʦʚʦʜʠʪʠ ʦʧʠ-

ʪʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ï ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʯʠ ʧʘʧʝʨʦ-

ʚʦʤʫ ʚʠʛʣʷʜʽ, ʥʘ ʘʥʦʥʽʤʥʽʡ ʯʠ ʥʝ ʘʥʦʥʽʤʥʽʡ ʦʩʥʦʚʽ, 

ʟ ʚʽʜʢʨʠʪʠʤʠ ʯʠ ʟʘʢʨʠʪʠʤʠ ʧʠʪʘʥʥʷʤʠ, ʤʝʥʝʜʞʤʝ-

ʥʪʫ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʪʦʡ ʤʝʪʦʜ, ʢʦʪʨʠʡ ʧʽʜʭʦʜʠʪʴ 

ʙʽʣʴʰʝ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. 

ɺʠʩʥʦʚʢʠ. ʄʽʥʣʠʚʽ ʨʠʥʢʦʚʽ ʫʤʦʚʠ ʧʽʜʰʪʦʚʭʫ-

ʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʰʫʢʘʪʠ ʰʣʷʭʠ çʚʠʞʠʚʘʥʥʷè ʫ 

ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ. ɿʥʘʯʫʱʠʤ ʬʘʢʪʦʨʦʤ ʫ ʪʘʢʠʭ 

ʩʠʪʫʘʮʽʷʭ ʻ ʥʝ ʣʠʰʝ ʢʦʤʧʝʪʝʥʪʥʠʡ ʧʝʨʩʦʥʘʣ, ʘʣʝ ʡ 

ʣʦʷʣʴʥʠʡ. ʃʦʷʣʴʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʚʽʜʜʘʥʽʩʪʴ ʽ ʛʦʪʦʚʥʽʩʪʴ ʜʦʧʦ-

ʤʦʛʪʠ ʧʽʜʧʨʠʻʤʩʪʚʫ ʫ ʩʢʣʘʜʥʽ ʯʘʩʠ. ʃʦʷʣʴʥʠʡ ʧʨʘ-

ʮʽʚʥʠʢ ʮʝ ʪʦʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʢʦʪʨʠʡ ʧʣʘʥʫʻ ʧʨʦʜʦʚ-

ʞʫʚʘʪʠ ʩʚʦʶ ʧʨʦʬʝʩʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʢʦʥʢʨʝʪ-

ʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ, ʛʦʪʦʚʠʡ 

ʫʩʪʫʧʠʪʠ ʩʚʦʾʤʠ ʽʥʪʝʨʝʩʘʤʠ ʟʘʨʘʜʠ ʢʦʤʧʘʥʽʾ, ʚʽʜ-

ʜʘʥʦ ʚʠʢʦʥʫʻ ʩʚʦʾ ʦʙʦʚôʷʟʢʠ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠ-

ʪʢʫ ʙʽʟʥʝʩʫ ʢʝʨʽʚʥʠʮʪʚʫ ʥʝʦʙʭʽʜʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʽʚʝʥʴ ʣʦʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʢʦ-

ʨʝʢʪʫʚʘʪʠ ʩʪʠʣʴ ʢʝʨʫʚʘʥʥʷ, ʮʽʣʽ ʪʘ ʧʣʘʥʠ ʚʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʮʽʥʢʘ ʣʦʷʣʴʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ 

ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤʠ ʤʝʪʦʜʘʤʠ: ʰʢʘʣʘ 

Organizational Commitment Scale (OCS), ʦʧʠʪʫʚʘʥʥʷ 

Organizational Commitment Questionnaire (OCQ), 

ʦʧʠʪʫʚʘʥʥʷ Smart Satisfaction Monitoring (SSM), ʽʥ-

ʜʝʢʩ Employee Net Promoter Score (eNPS), ʪʘ ʽʥʰʽ. 

ʄʝʥʝʜʞʝʨʠ ʧʽʜʙʠʨʘʶʪʴ ʪʦʡ ʤʝʪʦʜ, ʢʦʪʨʠʡ ʥʘʡʙʽ-

ʣʴʰʝ ʧʽʜʭʦʜʠʪʴ ʧʽʜʧʨʠʻʤʩʪʚʫ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʟʘ-

ʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ, ʮʽʣʝʡ. 

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʧʽʜʧʨʠʻʤ-

ʩʪʚʦ ʬʦʨʤʫʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʘʥ ʣʦʷʣʴʥʦʩʪʽ ʧʝʨʩʦ-

ʥʘʣʫ, ʩʣʘʙʢʽ ʪʘ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ, ʦʙʠʨʘʻ ʰʣʷʭʠ ʧʽʜ-

ʚʠʱʝʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʪʘ ʙʶʜʞʝʪ ʷʢʠʡ ʤʦʞʝ ʩʦʙʽ ʜʦ-

ʟʚʦʣʠʪʠ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʆʩʥʦʚʥʠʤʠ 

ʰʣʷʭʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʻ ʢʦʨ-

ʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ, ʤʘʪʝʨʽʘʣʴʥʝ ʪʘ ʥʝʤʘʪʝʨʽʘʣʴʥʝ 

ʚʠʥʘʛʦʨʦʜʞʝʥʥʷ, ʧʽʜʪʨʠʤʢʘ ʚ ʢʘʨôʻʨʥʦʤʫ ʨʦʟʚʠʪʢʫ, 

ʥʘʣʘʛʦʜʞʝʥʠʡ ʟʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ 

ʧʨʘʮʽʚʥʠʢʘʤʠ ʚʩʽʭ ʨʽʚʥʽʚ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʦʧʠʪʫ-

ʚʘʥʴ ʪʘ ʘʥʢʝʪʫʚʘʥʴ.  
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ɸʅʅʆʊɸʎʀʗ  

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʘʫʜʠʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʈʦʩʩʠʠ, ʩʪʨʘʥʘʭ ʉʅɻ ʠ ʤʠʨʝ. ʆʧʨʝʜʝʣʝʥʦ ʧʦʥʷʪʠʝ ʠ ʟʘʜʘʯʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʫʜʠʪʘ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʫʩʘ ʘʪʪʝʩʪʦʚʘʥʥʦʛʦ ʘʫʜʠʪʦʨʘ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʘʫʜʠʪʦʨʩʢʠʭ ʢʦʤʧʘʥʠʡ çɹʦʣʴʰʦʡ ʯʝʪʚʸʨʢʠè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝ-

ʜʝʣʝʥʳ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʫʜʠʪʘ ʠ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʘʫʜʠʪʦʨʩʢʠʡ ʙʠʟʥʝʩ ʣʠʰʝʥ 

ʧʦʪʝʥʮʠʘʣʘ ʢ ʥʘʨʘʱʝʥʠʶ ʚʳʨʫʯʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʙʳʣʠ. 

ABSTRACT  

The modern trends in the development of auditing in Russia, the CIS countries and the world were studied in 

this article. The concept and tasks of modern audit, as well as the necessary conditions for obtaining the status of 

a certified auditor, have been determined. The analysis of the economic indicators of the "Big Four" audit compa-

nies was carried out. As a result of the study, trends in the development of international audit were identified and 

it was concluded that the audit business lacks the potential to increase revenue and the ability to increase profits. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʫʜʠʪ, ʘʫʜʠʪʦʨʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘʫʜʠʪʦʨʩʢʘʷ ʢʦʤʧʘʥʠʷ, ʚʳʨʫʯʢʘ, ʧʘʥʜʝʤʠʷ, ʩʪʘʛ-

ʥʘʮʠʷ, ʬʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʠʟʜʝʨʞʢʠ. 

Keywords: audit, audit activity, auditing company, revenue, pandemic, stagnation, financial reporting, digi-

talization, costs. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʦʡ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʩʪʨʘʥ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʠ ʜʦʤʘʰʥʠʝ ʭʦʟʷʡʩʪʚʘ, ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʜʝʡʩʪʚʦʚʘʣʠ 

ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʘʚʠʣ, ʦʙʝʣʷʶʱʠʭ ʠʭ ʬʠ-

ʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ. ʊʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʩʪʦʚʝʨ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʤʝʥʝʜʞʝʨʳ ʢʦʤʧʘ-

ʥʠʡ, ʠʥʚʝʩʪʦʨʳ ʠ ʦʙʳʯʥʳʝ ʛʨʘʞʜʘʥʝ ʤʦʛʫʪ ʧʨʠʥʠ-

ʤʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʫʚʝʣʠʯʝʥʠʶ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʚʦʟʥʠʢʘʝʪ ʘʢʪʫʘʣʴʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʙʦʣʝʝ ʪʱʘ-

ʪʝʣʴʥʦʤ ʠ ʵʬʬʝʢʪʠʚʥʦʤ ʬʠʥʘʥʩʦʚʦʤ ʢʦʥʪʨʦʣʝ. 

ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʘʥʥʦʡ 

ʩʪʘʪʴʠ ʩʦʩʪʘʚʣʷʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ 

ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ; ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ, 

ʬʘʢʪʦʨʥʦʛʦ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʆʙʦʩʥʦʚʘ-

ʥʠʝ ʚʳʚʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʦʙʱʝʥʘʫʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʚʢʣʶʯʘʷ ʩʨʘʚ-

ʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʝʩʧʝʯʠʪʴ ʨʝ-

ʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʠʟʫʯʝʥʠʠ ʵʥʜʦ-

ʛʝʥʥʦʡ ʩʨʝʜʳ ʠ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʛʦ ʘʫʜʠʪʘ ʚ ʢʦʥʪʝʢʩʪʝ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʘʫʜʠʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʈʦʩʩʠʠ, ʩʪʨʘʥʘʭ ʉʅɻ ʠ ʤʠʨʝ ʚ ʨʘʟʨʝʟʝ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʫʜʠʪʦʨʩʢʠʭ ʢʦʤʧʘ-

ʥʠʡ çɹʦʣʴʰʦʡ ʯʝʪʚʸʨʢʠè. 

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠ.̫ ʆʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʷʚ-

ʣʷʝʪʩʷ ʘʫʜʠʪ. ʅʝʟʘʚʠʩʠʤʳʝ ʢʦʤʧʘʥʠʠ, ʦʩʫʱʝʩʪʚʣʷ-

ʶʱʠʝ ʘʫʜʠʪʦʨʩʢʠʝ ʫʩʣʫʛʠ, ʧʨʦʚʝʨʷʶʪ ʦʪʯʸʪʥʦʩʪʠ 

http://www.sbsc.ru/products/ssm_online.html
https://happy-job.ru/types-of-surveys/loyalty-survey-and-eNPS
https://happy-job.ru/types-of-surveys/loyalty-survey-and-eNPS
https://rau.ua/novyni/hr-strategiyi-nova-poshta/
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ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʚʳʥʦʩʷʪ ʩʫʞʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪ-

ʩʫʪʩʪʚʠʠ ʚ ʥʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʩʢʘʞʝʥʠʡ. ʕʪʦ ʥʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʜʥʘʢʦ ʠʭ ʚʥʫʪ-

ʨʝʥʥʠʝ ʧʨʘʚʠʣʘ ʠ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʪʠʚʥʳʝ 

ʥʦʨʤʳ, ʢʦʪʦʨʳʤ ʦʥʠ ʧʦʜʯʠʥʷʶʪʩʷ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʶʪ ʥʘ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʸʪʥʦʩʪʠ. 

ɸʫʜʠʪ ʚ ʦʙʱʝʤ ʩʤʳʩʣʝ ï ʵʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʧʦ ʩʙʦʨʫ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʦʮʝʥʢʠ ʝʸ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ ʧʦʤʦ-

ʱʴʶ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ. ʎʝʣʴʶ 

ʘʫʜʠʪʘ, ʧʦ ʤʥʝʥʠʶ ʨʫʤʳʥʩʢʦʛʦ ʫʯʸʥʦʛʦ ʇʝʪʨʘʩʢʫ 

ɼʘʥʠʝʣʳ ʠʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʉʠ-

ʙʠʫ çʃʫʯʠʘʥ ɹʣʘʛʘè, ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʫʯʘʩʪ-

ʥʠʢʦʚ ʨʳʥʢʘ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝ ʩʦʜʝʨ-

ʞʘʱʝʡ ʚ ʩʝʙʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʩʢʘʞʝʥʠʡ [7].  

ʇʦʜ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʩʢʘʞʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ 

ʪʘʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʨʝʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʝʱʝʡ, 

ʢʦʪʦʨʦʝ, ʙʫʜʴ ʠʟʚʝʩʪʥʦ ʦ ʥʸʤ ʟʘʨʘʥʝʝ, ʧʦʚʣʠʷʣʦ ʙʳ 

ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ. ɿʘʜʘʯʠ ʘʫʜʠʪʦʨʘ: ʦʮʝʥʠʪʴ 

ʬʠʥʘʥʩʦʚʫʶ ʦʪʯʝʪʥʦʩʪʴ ʠ ʩʯʝʪʘ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʪʦʯ-

ʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ; ʠʩʩʣʝʜʦʚʘʪʴ 

ʚʥʫʪʨʝʥʥʠʝ ʩʠʩʪʝʤʳ ʠ ʦʧʝʨʘʮʠʠ; ʦʮʝʥʠʪʴ ʧʦʜʭʦʜʳ 

ʢ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ; ʧʨʦʚʝʩʪʠ ʘʫʜʠʪ ʜʣʷ ʜʨʫʛʠʭ 

ʦʪʜʝʣʦʚ, ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ; ʦʪʯʠʪʘʪʴʩʷ ʦʙ 

ʦʰʠʙʢʘʭ ʠ ʤʦʰʝʥʥʠʯʝʩʪʚʝ; ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʪʯʝʪ ʩ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ [6].  

ʏʪʦʙʳ ʩʪʘʪʴ ʘʪʪʝʩʪʦʚʘʥʥʳʤ ʘʫʜʠʪʦʨʦʤ ʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 307-ʌɿ çʆʙ ʘʫʜʠʪʦʨʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠè ʩʜʘʪʴ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʵʢʟʘʤʝʥ, 

ʠʤʝʪʴ ʨʘʙʦʯʠʡ ʩʪʘʞ ʥʝ ʤʝʥʝʝ ʪʨʸʭ ʣʝʪ ʚ ʘʫʜʠʪʦʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʙʣʘʜʘʪʴ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ɿʘ 

ʵʪʦ ʚʨʝʤʷ ʘʫʜʠʪʦʨ ʜʦʣʞʝʥ ʥʝʧʨʝʨʳʚʥʦ ʧʦʚʳʰʘʪʴ 

ʩʚʦʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. ɺ ʵʪʦʤ ʧʦʤʦʛʘʝʪ ʩʠʩʪʝʤʘ ʵʢ-

ʟʘʤʝʥʦʚ ɸʩʩʦʮʠʘʮʠʠ ʜʠʧʣʦʤʠʨʦʚʘʥʥʳʭ ʩʝʨʪʠʬʠ-

ʮʠʨʦʚʘʥʥʳʭ ʙʫʭʛʘʣʪʝʨʦʚ ð ʛʣʦʙʘʣʴʥʦʡ ʘʩʩʦʮʠʘ-

ʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʚ ʦʙʣʘʩʪʠ ʬʠʥʘʥʩʦʚ ʠ ʫʯʝʪʘ, 

ʨʝʛʫʣʠʨʫʝʤʘʷ ʢʦʨʦʣʝʚʩʢʦʡ ʭʘʨʪʠʝʡ ɺʝʣʠʢʦʙʨʠʪʘ-

ʥʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʫʨʦʚʥʷ: ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʠʟʤ. ɺʩʝʛʦ ʰʝʩʪʥʘʜʮʘʪʴ ʵʢʟʘʤʝʥʦʚ. ʇʨʠ ʧʨʦ-

ʭʦʞʜʝʥʠʠ ʚʩʝʭ ʵʪʘʧʦʚ ʘʫʜʠʪʦʨ ʧʦʣʫʯʠʪ ʩʝʨʪʠʬʠʢʘʪ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʮʘ ʠ ʩʪʘʥʝʪ ʧʨʠʟʥʘʥʥʳʤ 

ʘʫʜʠʪʦʨʦʤ ʚ ʤʠʨʝ [8]. 

ʂʨʫʧʥʝʡʰʠʤʠ ʠʛʨʦʢʘʤʠ ʥʘ ʨʳʥʢʝ ʘʫʜʠʪʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʨʳʥʢʘ ʘʫʜʠʪʘ ʉʅɻ, ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çɹʦʣʴʰʦʡ ʯʝʪʚʸʨʢʠè. ɺ ʥʝʸ 

ʚʭʦʜʷʪ ʯʝʪʳʨʝ ʢʦʤʧʘʥʠʠ: KPMG (ɸʆ çʂʄʇɻè), 

Ernst&Young (ʆʆʆ çʕʨʥʩʪ ʕʥʜ ʗʥʛè), Deloitte (ɸʆ 

çɼʝʣʦʡʪ ʠ ʊʫʰ ʉʅɻè), PwC (ɸʆ çʇɺʂ ɸʋɼʀʊè). 

ʀʭ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʤʥʦʛʦʤ ʦʪʨʘʞʘʶʪ 

ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʥʘ ʨʳʥʢʝ ʚ ʮʝʣʦʤ.  

ʊʘʢ, ʚʳʨʫʯʢʘ ʢʦʤʧʘʥʠʡ ɹʦʣʴʰʦʡ ʯʝʪʚʝʨʢʠ ʚ 

ʉʅɻ ʚ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2019 ʛʦʜʳ ʠʟʤʝʥʷʣʘʩʴ ʧʦ-

ʨʘʟʥʦʤʫ (ʨʠʩ. 1 ʠ 2) [2-4]. ɺ 2018 ʛʦʜʫ ʥʘʙʣʶʜʘʣʩʷ 

ʨʦʩʪ, ʦʜʥʘʢʦ ʚ 2019 ʛʦʜʫ - ʪʝʤʧʳ ʟʘʤʝʜʣʠʣʠʩʴ. ʇʨʠ-

ʯʠʥʘʤʠ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʧʘʥʜʝʤʠʷ ʠ ʩʪʘʛʥʘʮʠʷ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʠʤʝʚʰʘʷ ʤʝʩʪʦ ʙʳʪʴ ʝʱʸ ʜʦ 

ʥʘʯʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ COVID-19. 

 
ʈʠʩʫʥʦʢ 1 ï ɺʳʨʫʯʢʘ ʢʦʤʧʘʥʠʡ çɹʦʣʴʰʦʡ ʯʝʪʚʸʨʢʠè ʚ ʉʅɻ ʦʪ ʘʫʜʠʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʨʝʟʝ ʧʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʚ 2017-2019 ʛʛ., ʪʳʩ ʨʫʙʣʝʡ 
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ʈʠʩʫʥʦʢ 2 ï ɺʳʨʫʯʢʘ ʢʦʤʧʘʥʠʡ çɹʦʣʴʰʦʡ ʯʝʪʚʸʨʢʠè ʚ ʉʅɻ ʦʪ ʘʫʜʠʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 2017-2019 

ʛʛ., ʪʳʩ ʨʫʙʣʝʡ 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʣʷ ʚʳʨʫʯʢʠ ʦʪ 

ʘʫʜʠʪʘ ʚ 2019 ʛʦʜʫ ʥʝ ʧʨʝʪʝʨʧʝʣʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ, ʧʦʪʦʤʫ ʯʪʦ ʘʫʜʠʪʦʨʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʥʘʧʨʘʚʣʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʨʦʰʣʦʝ ʠ ʧʘʥʜʝ-

ʤʠʷ ʝʱʸ ʥʝ ʫʩʧʝʣʘ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʷ ʥʘ ʜʘʥʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩʘ (ʨʠʩ. 3 ʠ 4) [2-4]. 

 
ʈʠʩʫʥʦʢ 3 ï ɼʦʣʷ ʚʳʨʫʯʢʠ ʦʪ ʘʫʜʠʪʘ ʢʦʤʧʘʥʠʡ çɹʦʣʴʰʦʡ ʯʝʪʚʸʨʢʠè ʚ ʉʅɻ ʚ 2017-2019 ʛʛ., % 
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ʈʠʩʫʥʦʢ 4 ï ʊʝʤʧʳ ʧʨʠʨʦʩʪʘ ʚʳʨʫʯʢʠ ʢʦʤʧʘʥʠʡ çɹʦʣʴʰʦʡ ʯʝʪʚʸʨʢʠè ʚ ʉʅɻ, ʛʦʜ ʢ ʛʦʜʫ, % 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʫ ʢʦʤ-

ʧʘʥʠʡ çɹʦʣʴʰʦʡ ʯʝʪʚʝʨʢʠè ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʡ ʨʦʩʪ ʚʳʨʫʯʢʠ ʥʘ ʨʳʥʢʝ ʉʅɻ. ɺ ʩʚʷʟʠ ʩ ʧʘʥ-

ʜʝʤʠʝʡ ʠ ʩʪʘʛʥʘʮʠʝʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʩ ʥʘʠʙʦʣʴ-

ʰʠʤ ʨʳʥʢʦʤ ʘʫʜʠʪʘ ʚ ʉʅɻ ï ʈʌ, ï ʧʦʪʝʥʮʠʘʣ ʢ 

ʥʘʨʘʱʝʥʠʶ ʚʳʨʫʯʢʠ ʥʝʚʝʣʠʢ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʞʘʪʴ ʠʟʜʝʨʞʢʠ.  

ʆʜʥʦʡ ʠʟ ʪʝʥʜʝʥʮʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʘʫʜʠʪʝ ʷʚ-

ʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʢʦʥʪʨʦʣʝ [5]. ʂʦʥʪʨʦʣʴ ʤʦ-

ʞʝʪ ʙʳʪʴ ʨʫʯʥʳʤ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʠ ʩʤʝʰʘʥ-

ʥʳʤ. ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʪʦʨʦʡ ʚʘʨʠ-

ʘʥʪ, ʘ ʟʥʘʯʠʪ, ʥʘ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ. ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʪʯʸʪʥʦʩʪʠ ʤʝʥʝʜʞʤʝʥʪ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʵʪʘʧʘʭ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʝʨʷʝʪ, ʥʝ 

ʙʳʣʠ ʣʠ ʩʦʚʝʨʰʝʥʳ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝ-

ʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʩʢʘʞʝʥʠʡ. 

ʏʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʜʫʨʳ ʧʦ ʩʫʱʝ-

ʩʪʚʫ, ʪʦ ʝʩʪʴ ʥʝ ʧʨʦʚʝʨʷʪʴ ʚʩʝ ʜʘʥʥʳʝ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ, ʘʫʜʠʪʦʨ ʤʦʞʝʪ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʠʟʫʯʝ-

ʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʧʨʝʜʝ-

ʣʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʸ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʏʝʤ 

ʵʬʬʝʢʪʠʚʥʝʝ ʢʦʥʪʨʦʣʴ, ʪʝʤ ʤʝʥʴʰʝ ʘʫʜʠʪʦʨʫ 

ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ ʧʨʦʮʝʜʫʨ ʧʦ ʩʫʱʝʩʪʚʫ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʘʫʜʠʪʦʨʩʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ʕʪʦ ʪʘʢʞʝ ʦʟʥʘ-

ʯʘʝʪ, ʯʪʦ ʘʫʜʠʪʦʨʩʢʠʝ ʢʦʤʧʘʥʠʠ ʥʝʩʫʪ ʤʝʥʴʰʝ ʠʟ-

ʜʝʨʞʝʢ. 

ʕʬʬʝʢʪʠʚʥʳʝ ʢʦʥʪʨʦʣʠ ʧʦʣʝʟʥʳ ʥʝ ʪʦʣʴʢʦ 

ʘʫʜʠʪʦʨʫ, ʥʦ ʠ ʧʨʝʜʧʨʠʷʪʠʶ. ʆʥʦ ʧʦʣʫʯʘʝʪ ʪʦʯʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʦʪʯʸʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʥʝ ʪʦʣʴʢʦ ʚ ʤʦʤʝʥʪ, ʢʦ-

ʛʜʘ ʧʨʠʚʣʝʢʘʝʪ ʚʥʝʰʥʠʭ ʘʫʜʠʪʦʨʦʚ. 

ʆʜʥʘʢʦ ʚʘʞʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʩʪʘʨʝʥʠʷ ʧʨʦʬʝʩʩʠʠ ʘʫʜʠʪʦʨʘ. ʅʘ ʨʳʥʦʢ ʧʨʠʭʦʜʠʪ 

ʤʘʣʦ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʦʧʳʪʥʳʝ ʩʦʪʨʫʜ-

ʥʠʢʠ ʫʭʦʜʷʪ ʥʘ ʧʝʥʩʠʶ. ʉʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʘʪ-

ʪʝʩʪʦʚʘʥʥʳʭ ʘʫʜʠʪʦʨʦʚ: ʥʘ ʘʪʪʝʩʪʘʪ ʩʜʘʶʪ ʦʢʦʣʦ 

30% [1]. ʋʤʝʥʴʰʘʝʪʩʷ ʪʘʢʞʝ ʠ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʝ 

ʯʠʩʣʦ ʩʦʪʨʫʜʥʠʢʦʚ (ʨʠʩ. 5). 
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 ʉʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʘʫʜʠʪʦʨʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʈʦʩʩʠʠ ʚ 2019-2020 ʛʛ., ʯʝʣʦʚʝʢ 

 

ʆʪʯʘʩʪʠ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʩʚʷʟʘʥʦ ʩ ʥʝʧʨʝ-

ʨʳʚʥʦ ʫʞʝʩʪʦʯʘʶʱʠʤʠʩʷ ʨʝʛʫʣʷʪʠʚʥʳʤʠ ʥʦʨ-

ʤʘʤʠ.  

ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʮʠʬʨʦʚʠʟʘʮʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʫʜʠʪʦʨʘ: ʥʝʢʦʪʦʨʳʝ ʧʨʦʮʝʜʫʨʳ ʪʝ-

ʧʝʨʴ ʚʳʧʦʣʥʷʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʅʘ ʬʦʥʝ 

ʧʘʥʜʝʤʠʠ ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʚʦʟʤʦʞʥʦ, ʪʦʣʴʢʦ ʫʩʠ-

ʣʠʪʩʷ: ʜʣʷ ʨʦʩʪʘ ʘʫʜʠʪʦʨʩʢʦʛʦ ʨʳʥʢʘ ʪʨʝʙʫʝʪʩʷ ʧʦ-

ʷʚʣʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʦʜʥʘʢʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦ-

ʚʘʪʴ ʦ ʩʪʨʝʤʠʪʝʣʴʥʦʤ ʨʦʩʪʝ ʯʠʩʣʘ ʥʦʚʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ ʥʝ ʧʨʠʜʸʪʩʷ ʠʟ-ʟʘ ʪʷʞʝʣʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʚʦ ʚʩʸʤ ʤʠʨʝ. 

ʀʟ-ʟʘ ʧʘʥʜʝʤʠʠ ʟʘʤʝʜʣʠʣʩʷ ʠ ʧʨʦʮʝʩʩ ʦʙʫʯʝ-

ʥʠʷ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ: ʫ ʥʘʯʠʥʘʶʱʠʭ ʘʫʜʠʪʦʨʦʚ 

ʤʘʣʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʨʘʙʦʪʘʪʴ ʩ ʢʣʠʝʥʪʘʤʠ ʚʞʠ-

ʚʫʶ, ʥʘʧʨʠʤʝʨ, ʦʪʧʨʘʚʠʪʴʩʷ ʚ ʢʦʤʘʥʜʠʨʦʚʢʫ ʥʘ ʠʥ-

ʚʝʥʪʘʨʠʟʘʮʠʶ ʠ ʟʘʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʢʣʠʝʥʪʘ ʩʚʦʠʤʠ ʛʣʘʟʘʤʠ, ʦʮʝʥʠʪʴ ʘʨʭʠʪʝʢʪʫʨʫ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. ʆʩʪʘʸʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʨʘʙʦʪʘ ʩ ʧʝʨʚʠʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʯʪʦ, ʙʝʟ-

ʫʩʣʦʚʥʦ, ʪʦʞʝ ʚʘʞʥʦ ʠ ʧʦʣʝʟʥʦ, ʦʜʥʘʢʦ ʥʝ ʟʘʤʝʥʠʪ 

ʢʦʤʘʥʜʠʨʦʚʦʢ.  

ɽʱʸ ʦʜʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʚ ʘʫʜʠʪʝ ʷʚʣʷʝʪʩʷ 

ʦʙʦʩʦʙʣʝʥʠʝ ʘʫʜʠʪʦʨʩʢʦʛʦ ʙʠʟʥʝʩʘ. ʉʦʚʝʪ ʧʦ ʬʠ-

ʥʘʥʩʦʚʦʡ ʦʪʯʸʪʥʦʩʪʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (ʜʘʣʝʝ ï 

FRC) ʫʩʤʦʪʨʝʣ ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʘʫʜʠʪʦʨ-

ʩʢʠʤʠ ʫʩʣʫʛʘʤʠ ʠ ʜʨʫʛʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʙʠʟʥʝʩʘ 

ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʡ çɹʦʣʴʰʦʡ ʯʝʪʚʸʨʢʠè. ʇʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ, ʯʪʦ ʘʫʜʠʪ ʧʝʨʝʩʪʘʸʪ ʧʨʝʩʣʝʜʦʚʘʪʴ ʠʩʢʣʶʯʠ-

ʪʝʣɹʥʦ ʩʚʦʶ ʦʩʥʦʚʥʫʶ ʮʝʣʴ ï ʧʦʣʫʯʝʥʠʝ ʜʦʢʘʟʘ-

ʪʝʣʴʩʪʚ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʨʘʟʫʤʥʦʡ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʦʪ-

ʩʫʪʩʪʚʠʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʩʢʘʞʝʥʠʡ ʚ ʦʪʯʸʪʥʦʩʪʠ 

ʢʦʤʧʘʥʠʠ ï ʠ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʧʦʩʦʙʦʤ 

ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʩʚʝʜʝʥʠʡ ʜʣʷ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʠ 

ʥʘʣʦʛʦʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʇʦ ʤʥʝʥʠʶ FRC, ʵʪʦ ʩʦ-

ʟʜʘʸʪ ʢʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘ-

ʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʧʨʦʚʝʨʦʢ. ʉʪʨʦʛʦʝ ʨʘʟʜʝʣʝʥʠʝ ʚʠ-

ʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ çɹʦʣʴʰʦʡ ʯʝʪʚʸʨʢʠè ʤʦʞʝʪ ʥʠʚʝ-

ʣʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʪʫʘʮʠʡ, 

ʧʦʭʦʞʠʭ ʥʘ ʪʝ, ʯʪʦ ʩʣʫʯʠʣʠʩʴ ʩ çThomas Cookè ʠ 

çWirecardè. 

ɻʦʚʦʨʷ ʦ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝ-

ʪʠʪʴ ʫʩʪʦʷʚʰʠʡʩʷ ʪʨʝʥʜ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʤʷʛʢʦʡ ʜʝ-

ʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʎʝʥʪʨʘʣʴʥʳʤ ʙʘʥʢʦʤ 

ʩʪʨʘʥʳ. ɼʠʥʘʤʠʢʘ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʤʦʞʝʪ ʧʦʚʣʠ-

ʷʪʴ ʥʘ ʩʧʨʦʩ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʧʨʦʩʘ ʥʘ 

ʘʫʜʠʪʦʨʩʢʠʝ ʫʩʣʫʛʠ. ʊʘʢ, ʙʦʣʝʝ ʥʠʟʢʘʷ ʢʣʶʯʝʚʘʷ 

ʩʪʘʚʢʘ ʧʦʚʣʝʯʝʪ ʩʥʠʞʝʥʠʝ ʨʳʥʦʯʥʦʡ ʩʪʘʚʢʠ ʢʨʝʜʠ-

ʪʦʚʘʥʠʷ, ʯʪʦ ʦʪʢʨʦʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʩʫʙʲʝʢʪʦʚ 

ʩʨʝʜʥʝʛʦ ʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʧʦʣʫʯʠʪʴ ʢʨʝʜʠʪ ʩ ʮʝʣʴʶ 

ʚʣʦʞʝʥʠʷ ʚ ʩʚʦʶ ʙʠʟʥʝʩ-ʜʝʷʪʝʣʴʥʦʩʪʴ. ʏʪʦʙʳ ʫʚʝ-

ʣʠʯʠʪʴ ʰʘʥʩʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʙʘʥʢʦʚʩʢʦʛʦ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ, ʪʨʝʙʫʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʝʰʥʝʛʦ ʘʫʜʠ-

ʪʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʨʫʢʪʫʨʝ ʩʧʨʦʩʘ ʥʘ ʘʫʜʠ-

ʪʦʨʩʢʠʝ ʫʩʣʫʛʠ ʚ ʘʙʩʦʣʶʪʥʦʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ 

ʚʳʨʘʞʝʥʠʷʭ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʫʙʲ-

ʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ. ʅʝ ʠʩʢʣʶʯʝʥʦ, 

ʯʪʦ ʢʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʦʢʘʞʝʪ ʚʣʠʷʥʠʝ ʠ ʥʘ ʠʟʤʝʥʝ-

ʥʠʝ ʦʪʨʘʩʣʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩʧʨʦʩʘ.  

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʶʯʝʚʦʡ 

ʩʪʘʚʢʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʧʨʦʩʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʣʠ-

ʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ. ʂʦʤʧʘʥʠʠ ʩ ʘʫʜʠʨʦʚʘʥʥʦʡ ʦʪʯʝʪ-

ʥʦʩʪʴʶ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʯʝʪʳʨʸʤ ʦʪʨʘʩʣʷʤ: 

ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʨʘʥʩ-

ʧʦʨʪ ʠ ʩʚʷʟʴ, ʦʧʪʦʚʘʷ ʠ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ ʠ ʬʠ-

ʥʘʥʩʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʷʩʥʷʝʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʚʳʩʪʫʧʘʣʠ ʜʦʣʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʪʨʘʩʣʠ 

ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʦʢʘʟʘʥʥʳʭ ʫʩʣʫʛ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲ-

ʷʩʥʷʶʱʝʡ ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʢʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʎʝʥ-

ʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ ʈʦʩʩʠʠ, ʩʤʝʱʝʥʥʘʷ ʥʘ ʤʠʥʫʩ ʦʜʠʥ 

ʛʦʜ. ʉʤʝʱʝʥʠʝ ʩʪʘʚʢʠ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʨʝʤʝʥ-

ʥʳʤ ʣʘʛʦʤ, ʩ ʢʦʪʦʨʳʤ ʧʨʠʥʷʪʘʷ ʩʪʘʚʢʘ ʥʘʯʠʥʘʝʪ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ.  

ɹʳʣʦ ʧʦʩʪʨʦʝʥʦ ʰʝʩʪʴ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʧʦ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʩʜʝʣʘʥ ʚʳʚʦʜ 

ʦ ʪʦʤ, ʯʪʦ ʧʦ ʚʩʝʤ ʦʪʨʘʩʣʷʤ, ʢʨʦʤʝ ʜʦʙʳʯʠ ʧʦʣʝʟ-

ʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ 
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ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ, 

ʩʤʝʱʝʥʥʦʡ ʥʘ ʤʠʥʫʩ ʛʦʜ, ʠ ʜʦʣʝʡ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʪ-

ʨʘʩʣʠ ʚ ʦʙʱʝʤ ʤʥʦʞʝʩʪʚʝ ʢʦʤʧʘʥʠʡ, ʙʫʭʛʘʣʪʝʨʩʢʘʷ 

ʦʪʯʝʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʦʘʫʜʠʨʦʚʘʥʘ. ʆʜʥʘʢʦ 

ʜʘʥʥʘʷ ʩʚʷʟʴ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ. 

ɺʨʝʤʝʥʥʦʡ ʛʦʨʠʟʦʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 8 ʣʝʪ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʤʧʘʥʠʠ, ʦʪʯʝʪʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʨʦʘʫʜʠʨʦʚʘʥʳ, 

ʙʳʣʠ ʨʘʥʞʠʨʦʚʘʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʳʨʫʯʢʠ: 

ʤʝʥʝʝ 400 ʤʣʥ. ʨʫʙ., ʦʪ 400 ʜʦ 1 ʤʣʨʜ., ʦʪ 1 ʜʦ 2 

ʤʣʨʜ., ʦʪ 2 ʜʦ 4 ʤʣʨʜ., ʙʦʣʝʝ 4 ʤʣʨʜ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲ-

ʷʩʥʷʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚʳʩʪʫʧʘʣʠ ʜʦʣʠ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚʳʨʫʯʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʷʩʥʷʶʱʝʡ 

ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʢʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʙʘʥʢʘ ʈʦʩʩʠʠ, ʩʤʝʱʝʥʥʘʷ ʥʘ ʤʠʥʫʩ ʦʜʠʥ ʛʦʜ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʚʷʟʴ ʥʝ 

ʦʢʘʟʘʣʘʩʴ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʦʣʴʢʦ ʜʣʷ ʢʦʤʧʘʥʠʡ ʩ 

ʚʳʨʫʯʢʦʡ ʤʝʥʝʝ 400 ʤʣʥ. ʨʫʙ. ʠ ʙʦʣʝʝ 4 ʤʣʨʜ ʨʫʙ; 

ʚʝʨʦʷʪʥʳʤ ʦʙʲʷʩʥʝʥʠʝʤ ʩʣʫʞʠʪ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʄʉʇ ʩ 

ʚʳʨʫʯʢʦʡ ʤʝʥʝʝ 400 ʤʣʥ. ʨʫʙ. ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʝ 

ʚʥʝʰʥʠʭ ʘʫʜʠʪʦʨʦʚ, ʘ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʧʨʠʚʣʝ-

ʢʘʶʪ ʚʥʝʰʥʠʭ ʘʫʜʠʪʦʨʦʚ, ʠʩʭʦʜʷ ʥʝ ʪʦʣʴʢʦ ʠʟ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʢʨʝʜʠʪʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʩʚʷʟʴ ʥʝ 

ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ. ɺʨʝʤʝʥʥʦʡ ʛʦʨʠ-

ʟʦʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 8 ʣʝʪ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʭʦʪʷ ʧʦʚʝ-

ʜʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʳʤ, ʦʥʦ ʯʘʩʪʠʯʥʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʝʝ ʤʷʛʢʘʷ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʘʷ 

ʧʦʣʠʪʠʢʘ ʚʣʠʷʝʪ ʥʘ ʩʧʨʦʩ ʥʘ ʘʫʜʠʪʦʨʩʢʠʝ ʫʩʣʫʛʠ. 

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʩ ʙʦʣʴʰʠʤ ʚʨʝʤʝʥʥʳʤ ʛʦʨʠ-

ʟʦʥʪʦʤ ʤʦʛʣʦ ʙʳ ʜʘʪʴ ʦʜʥʦʟʥʘʯʥʳʡ ʦʪʚʝʪ, ʦʜʥʘʢʦ 

ʩʙʦʨ ʜʘʥʥʳʭ ʙʦʣʝʝ, ʯʝʤ ʥʘ 8 ʣʝʪ ʟʘʪʨʫʜʥʝʥ ʠʟʤʝʥʝ-

ʥʠʝʤ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʜʩʯʸʪʘ ʩʦ ʩʪʦʨʦʥʳ ʄʠʥʠʩʪʝʨ-

ʩʪʚʘ ʬʠʥʘʥʩʦʚ ʈʦʩʩʠʠ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴʪʫʨʳ ʦʙʫʩʣʦʚ-

ʣʝʥʘ ʫʩʠʣʝʥʠʝʤ ʠʭ ʨʦʣʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʷʭ, ʧʝʨʝʦʩʤʳʩʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ, ʝʝ ʘʢʮʝʥʪʦʚ ʠ ʧʨʠʦʨʠʪʝʪʦʚ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ ʜʦʩʪʠʞʝʥʠʷ ʝʝ ʮʝʣʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
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ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʦʪʨʝʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʩʧʝʢʪʦʚ ʢʫʣʴʪʫʨʳ, ʢʦʪʦ-

ʨʳʝ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʨʘʟʨʘʙʦʪʢʠ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ. 

ABSTRACT 

The relevance of the research on the topic of project activities in the field of art and culture is due to the 

strengthening of their role in socio-economic transformations, the rethinking of modern cultural policy, its accents 

and priorities, as well as the means to achieve its goals. Therefore, there is a need to consider effective approaches 

to the study of aspects of culture that affect developments in this area. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʥʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʫʧʨʘʚʣʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʳ, ʪʝʭʥʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʚ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴʪʫʨʳ, ʩʦʮʠʘʣʥʦ-ʢʫʣʴʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʝʢʪʳ. 
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ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ 

ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʩʫʙʲʝʢ-

ʪʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ, ʠʤʝʶʱʫʶ 

ʩʚʦʠʤ ʚʝʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʤʫ 

ʨʝʰʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʠʩʢʫʩʩʪʚʘ ʠ 

ʢʫʣʴʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʯʸʪʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʘʤʦʢ. ʗʚ-

ʣʷʷʩʴ ʩʧʦʩʦʙʦʤ ʩʦʟʜʘʥʠʷ, ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʠʣʝʥʠʷ ʨʝ-

ʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ, ʩʨʝʜ-

ʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʨʛʘ-

ʥʘʤʠ ʚʣʘʩʪʠ, ʧʘʨʪʥʝʨʘʤʠ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, 

ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ɻ ʪʦ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʬʦʨʤʘ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʣʶʙʳʭ ʩʦʮʠʦʢʫʣʴ-

ʪʫʨʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʚʳ-

ʜʝʣʠʣʦʩʴ ʚ ʦʪʜʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʤʝʥʝʜʞʤʝʥʪʘ, ʘ ʤʝ-

ʪʦʜʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʩʪʘʣʘ ʬʘʢʪʠʯʝ-

ʩʢʠʤ ʩʪʘʥʜʘʨʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʤʥʦʛʠʭ ʪʳʩʷʯʘʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʷʭ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʧʨʦʝʢʪʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʦʙʲʷʩʥʷʝʪʩʷ ʝʛʦ ʚʳʩʦʢʦʡ ʨʝʟʫʣʴʪʘ-

ʪʠʚʥʦʩʪʴʶ ʧʦ ʩʦʟʜʘʥʠʶ ʫʥʠʢʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʣʠ 

ʫʩʣʫʛ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ [1, ʩ. 

283]. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥ-

ʥʦʩʪʠ ʫʩʧʝʰʥʦ ʜʦʧʦʣʥʷʝʪ ʧʨʠʤʝʥʷʝʤʫʶ ʬʦʨʤʫ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʷʤʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʚʩʝʤ ʩʫʙʲʝʢʪʘʤ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʧʨʦ-

ʮʝʩʩʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʤʥʦʛʦʛʨʘʥʥʳʝ 

ʪʚʦʨʯʝʩʢʠʝ ʠʜʝʠ. ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʩʠʥʝʨʛʠʷ 

ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ, ʪʘʢ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʦ-

ʝʢʪʦʚ ʩʧʦʩʦʙʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʮʠʚʠ-

ʣʠʟʦʚʘʥʥʳʡ ʨʳʥʦʢ ʩʬʝʨʳ ʙʣʘʛ ʠ ʫʩʣʫʛ ʠʩʢʫʩʩʪʚʘ ʠ 

ʢʫʣʴʪʫʨʳ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʟʘ ʨʫʙʝʞʦʤ ʝʩʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʘ ʠ 

ʢʫʣʴʪʫʨʳ ʯʝʨʝʟ ʧʨʦʝʢʪʳ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʥʪʝʨʝʩ ʢ ʣʶʙʳʤ 

ʧʨʦʝʢʪʘʤ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʚ ʩʬʝʨʝ ʢʫʣʴʪʫʨʳ ʧʦʷʚʠʣʩʷ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ. 

ʇʝʨʠʦʜ 90ïʭ ʛʦʜʦʚ ʵʪʦʛʦ ʚʝʢʘ ʧʨʦʠʩʭʦʜʠʣʘ ʩʤʝʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ. ʆʥʘ 

ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʮʠʦʢʫʣʴ-

ʪʫʨʥʫʶ ʩʠʪʫʘʮʠʶ ʩʪʨʘʥʳ. ʇʝʨʝʭʦʜ ʢ ʨʳʥʢʫ, ʩʪʘ-

ʥʦʚʣʝʥʠʝ ʦʩʥʦʚ ʜʝʤʦʢʨʘʪʠʠ ʚ ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ, 

ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʳʭ ʩʫʙʲʝʢʪʦʚ 

ʚ ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʳ ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʧʦʠʩʢ ʜʨʫʛʠʭ 

ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʦ-

ʣʠʪʠʢʠ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʀʤʝʥʥʦ ʚ ʪʦʪ ʧʝʨʠʦʜ, ʚ ʫʩʣʦ-

ʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ 

ʰʠʨʦʢʦʛʦ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʤʥʦʛʦʩʫʙʲʝʢʪʥʦʩʪʠ ʚ ʫʢʘʟʘʥʥʦʡ ʩʬʝʨʝ, ʥʘʯʘʣʩʷ ʧʦ-

ʠʩʢ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʬʦʨʤ ʩʦʟʜʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʳ, ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚ-

ʥʳʡ ʧʫʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʮʝʣʝʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʚʩʝʭ ʝʝ 

ʤʝʭʘʥʠʟʤʦʚ. ʇʦʷʚʠʣʦʩʴ ʩʪʨʝʤʣʝʥʠʝ ʧʝʨʝʡʪʠ ʢ ʠʥʦʡ 

ʩʭʝʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠ-

ʮʠʦʥʥʦʡ ʩʭʝʤʳ ʚʳʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʢʦʥʢʫʨʩʦʚ ʠ ʧʦʜ ʢʦʥʢʨʝʪ-

ʥʳʝ ʧʨʦʝʢʪʳ. ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪ-

ʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʚ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʫʶ ʧʨʘʢʪʠʢʫ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ, ʢʘʢ: ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʦʣʦ-

ʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʙʳʣʦ 

ʧʨʘʢʪʠʢʠ ʦʙʦʙʱʝʥʠʷ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ [7]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʟʥʘʥʦ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ. ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʥʷʪʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ 

ˉ1050 çʆʙ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʠ ʜʘʥʳ ʨʝ-

ʢʦʤʝʥʜʘʮʠʠ ʦʨʛʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲ-

ʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʝʢʪ-

ʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʜʘʥʥʳʤ ʧʦʣʦʞʝ-

ʥʠʝʤ [7].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʝʢʪʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʘʢ-

ʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʚ ʫʧʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ 

ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʘ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʢʘʢ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ, ʪʘʢ ʠ 

ʥʘ ʫʨʦʚʥʝ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʯʪʦ ʦʪʚʝʯʘʝʪ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʥʜʝʥʮʠʷʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʠʩʢʫʩʩʪʚʘ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥ-

ʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʪʨʫʜʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʩʦʟʜʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʢʫʣʴʪʫʨʳ ʢʘʢ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ ʬʘʢʪʦʨʘ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʨʝ-

ʛʫʣʷʮʠʠ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ (ɹ.ʉ. ɽʨʘʩʦʚ, ɽ.ɺ. ɺʘʩʠʣʴ-

ʯʝʥʢʦ, ʃ.ɻ. ʀʦʥʠʥ, ʄ.ʉ. ʂʘʛʘʥ, ɸ.ʗ. ʌʣʠʝʨ, ʀ.ʅ. 

ʃʠʩʘʢʦʚʩʢʠʡ, ʄ. ʇʘʭʪʝʨ, ʏ. ʃʝʥʜʨʠ, ʌ. ʄʘʪʘʨʘʩʩʦ 

ʠ ʪ. ʜ.) [6]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʦʨʠʡ, ʢʦʥʮʝʧʮʠʡ ʩʦʮʠʦ-

ʣʦʛʠʠ ʢʫʣʴʪʫʨʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʛʣʘʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʮʝʩʩʳ ʩʦʮʠ-
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ʫʤʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʢʫʣʴ-

ʪʫʨʳ ʠʤʝʥʥʦ ʢʘʢ ʬʘʢʪʦʨʘ ʨʝʛʫʣʷʮʠʠ ʩʦʮʠʦʢʫʣʴʪʫʨ-

ʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ï ʵʪʦ ʦʙʳʯʘʠ, ʮʝʥʥʦʩʪʠ, 

ʥʦʨʤʳ, ʟʥʘʥʠʝ, ʩʤʳʩʣʳ.  

ʋʪʦʯʥʠʤ, ʯʪʦ ʚ ʩʬʝʨʝ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ 

ʛʣʘʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʟʘʥʠʤʘʣʠʩʴ 

(ɻ.ʄ. ɻʘʣʫʮʢʠʡ, ʊ.ɺ. ɸʙʘʥʢʠʥʘ, ɽ.ʃ. ʀʛʥʘʪʴʝʚʘ, 

ɹ.ʖ. ʉʦʨʦʯʢʠʥ, ɸ.ʗ. ʈʫʙʠʥʰʪʝʡʥ, ʉ.ɺ. ʐʠʰʢʠʥ ʠ 

ʪ. ʜ.) [4]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ 

ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʫʩʣʫʛʠ ʚ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴ-

ʪʫʨʳ, ʬʦʨʤʠʨʫʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʧʦ 

ʚʦʧʨʦʩʘʤ ʩʦʟʜʘʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ, ʦʩʚʦʝʥʠʷ (ʧʦʪʨʝʙ-

ʣʝʥʠʷ) ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʙʣʘʛ ʠ ʮʝʥ-

ʥʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʛʝʥʝʨʘʣʴʥʘʷ ʮʝʣʴ ʪʘʢʠʭ ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʢʫʣʴʪʫʨʳ ʦʧʠʨʘʝʪʩʷ ʥʝ ʥʘ ʧʨʠʦʨʠʪʝʪ ʧʦʣʫʯʘʝ-

ʤʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʘ ʥʘ ʚʘʞʥʫʶ 

ʥʨʘʚʩʪʚʝʥʥʫʶ ʠʜʝʶ ʚʦʩʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ɺ ʧʝʨʠʦʜ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʩʝʨʴʝʟʥʳʡ ʠʥʪʝʨʝʩ 

ʚʳʟʳʚʘʶʪ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʝʦʨʝʪʠʢʦ-ʤʝ-

ʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʩʦ-

ʮʠʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʊ.ʄ. ɼʨʠʜʟʝ, ʄ.ɹ. ɻʥʝ-

ʜʦʚʩʢʠʡ, ʉ.ʕ. ɿʫʝʚ, ɺ.ʃ. ɻʣʘʟʳʯʝʚ, ʆ.ʀ. ɻʝʥʠʩʘʨʝʪ-

ʩʢʠʡ, ʄ. ɼʨʘʛʠʯʝʚʠʯ-ʐʝʰʠʯ, ɻ.ɸ. ʅʠʢʠʯ-

ʂʨʠʣʠʯʝʚʩʢʠʡ, ɺ.ʖ. ɼʫʢʝʣʴʩʢʠʡ, ɸ.ɺ. ʃʠʩʠʮʢʠʡ, 

ʕ.ɸ. ʆʨʣʦʚʘ, ɺ.ɸ. ʃʫʢʦʚ, ʇ.ɻ. ʑʝʜʨʦʚʠʮʢʠʡ ɹ. 

ʉʪʦʡʢʦʚʠʯ ʠ ʪ. ʜ.) [4]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʧʝʮʠʘʣʠʩʪʘ ʩʬʝʨʳ ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴʪʫʨʳ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʦʚʣʘʜʝʥʠʷ ʠʤ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʩʦʮʠʘʣʴʥʦ-

ʢʫʣʴʪʫʨʥʦʡ ʩʬʝʨʝ. ʉʦʜʝʨʞʘʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦ-

ʩʪʦʠʪ ʚ ʢʦʤʧʝʪʝʥʪʥʦʤ ʠ ʧʦʣʥʦʤ ʘʥʘʣʠʟʝ ʩʠʪʫʘʮʠʠ, 

ʛʣʫʙʦʢʘʷ ʧʨʦʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦ-

ʝʢʪʦʚ, ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ ʙʘʟʦʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʦʚʣʘʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʝʡ ʩʦʮʠ-

ʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʚʷʟʘʥʘ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʪʝʤ, ʯʪʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ ʦʙ-

ʰʠʨʥʫʶ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. ʊʘʢʞʝ ʚʣʘʜʝʥʠʝ ʪʝʭ-

ʥʦʣʦʛʠʝʡ ʠ ʣʦʛʠʢʦʡ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʘʤ ʫʩʧʝʰʥʝʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ, ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦ-ʤʝ-

ʪʦʜʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ ʚ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴʪʫʨʳ.  

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʦʡ ʩʬʝʨʝ ʚʘʞʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʤʫʟʳʢʘʣʴʥʦʡ, 

ʪʝʘʪʨʘʣʴʥʦʡ, ʚʳʩʪʘʚʦʯʥʦʡ, ʬʝʩʪʠʚʘʣʴʥʦʡ ʠ ʢʦʥ-

ʮʝʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʠ ʤʫʟʝʡʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʪʨʫʜʘʭ ʀ.ʂ. ɼʞʝʨʝ-

ʣʠʝʚʩʢʦʡ, ʌ. ʂʦʣʴʙʝʨʘ, ɼ. ɹʦʛʥʝʨ, ɸ.ɺ. ʃʝʙʝʜʝʚʘ, 

ʊ.ʃ. ʄʘʥʠʣʦʚʦʡ, ɻ. ʃʦʨʜ ʠ ɹ. ʃʦʨʜ, ʅ.ɸ. ʅʠʢʠ-

ʰʠʥʘ, ʠ ʪ. ʜ. [3]. 

ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʩʪʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ï ʵʪʦ ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ 

çʵʢʦʥʦʤʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚè ʢ ʩʦʚʨʝʤʝʥʥʦʡ 

çʵʢʦʥʦʤʠʢʝ ʫʩʣʫʛè. ʇʨʝʦʙʣʘʜʘʶʱʝʡ ʩʬʝʨʦʡ ʟʘʥʷ-

ʪʦʩʪʠ ʣʶʜʝʡ ʩʪʘʥʦʚʷʪʩʷ ʛʫʤʘʥʠʪʘʨʥʳʝ ʦʪʨʘʩʣʠ. 

ɿʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʥʘʯʠ-

ʥʘʶʪ ʠʛʨʘʪʴ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʫʣʴʪʫʨʳ, 

ʥʘʧʨʠʤʝʨ ʪʘʢʠʝ, ʢʘʢ ʪʝʭʥʠʢʘ, ʥʘʫʢʘ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʤʘʩʩ-ʤʝʜʠʘ, ʠʩʢʫʩʩʪʚʦ. ɺ ʨʘʤʢʘʭ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʠʩ-

ʢʫʩʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩ ʧʦʟʠʮʠʠ ʨʝʩʫʨʩʘ ʵʢʦʥʦ-

ʤʠʢʠ, ʘ ʪʘʢʞʝ ʧʨʠʦʨʠʪʝʪʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ʇʦʷʚʣʷʶʪʩʷ ʨʘʟʨʘ-

ʙʦʪʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʢʦʥʢʨʝʪʥʦ ʜʣʷ 

ʘʨʪ-ʨʳʥʢʘ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʝʪʴ ʵʢʦ-

ʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʫʣʴʪʫʨʥʳʭ 

ʧʨʦʜʫʢʪʦʚ. ɺʦʟʥʠʢʘʝʪ ʰʠʨʦʢʘʷ ʠʥʜʫʩʪʨʠʷ ʫʩʣʫʛ 

ʩʬʝʨʳ ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴʪʫʨʳ ʩ ʤʝʭʘʥʠʟʤʘʤʠ ʨʳʥʦʯ-

ʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʯʝʪʢʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝʤ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʩʣʦʞʠʚʰʝʛʦʩʷ ʩʧʨʦʩʘ [5].  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʬʝʨʳ ʢʫʣʴ-

ʪʫʨʳ ʥʘʯʠʥʘʶʪ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʥʠʤʘʪʴ ʙʠʟʥʝʩ-ʪʝʭ-

ʥʦʣʦʛʠʠ, ʣʘʢʦʥʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚʩʪʨʘʠʚʘʷ ʠʭ ʚ ʦʩʫ-

ʱʝʩʪʚʣʷʝʤʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʊʘʢʦʝ ʩʪʨʝʤʠʪʝʣʴʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʥʘ ʤʥʦʛʦʛʨʘʥʥʦʩʪʴ ʤʝʞʢʫʣʴʪʫʨʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʷʚʣʝʥʠʡ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʬʦʨʤʘʮʠʠ, ʜʘʶʪ ʦʙʲʷʩʥʝʥʠʝ ʪʘ-

ʢʦʤʫ ʬʘʢʪʫ ï ʦʪʜʝʣʴʥʳʝ ʤʝʮʝʥʘʪʳ ʠ ʛʦʩʫʜʘʨʩʪʚʦ 

ʫʞʝ ʥʝ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʧʦʜʜʝʨʞʠʚʘʪʴ, ʥʦ ʠ ʨʘʟʚʠ-

ʚʘʪʴ ʜʠʥʘʤʠʯʥʳʡ ʨʳʥʦʢ ʠʩʢʫʩʩʪʚʘ. ʉ ʥʘʰʝʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʵʪʦ ʩʚʷʟʘʥʦ ʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʬʠʥʘʥʩʦ-

ʚʳʭ ʨʝʩʫʨʩʦʚ ʫ ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʨʦʚ ʩʣʦʞʠʚʰʝʛʦʩʷ 

ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʦʤ ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʠʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʝʮʝʥʘ-

ʪʦʚ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʧʨʘʢʪʠʢʝ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ 

ɽʚʨʦʧʳ ʧʦʜʜʝʨʞʢʘ ʠʩʢʫʩʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʙʝʟ-

ʚʦʟʤʝʟʜʥʘʷ ʤʝʮʝʥʘʪʩʢʘʷ ʧʦʤʦʱʴ ʫʞʝ ʥʝ ʠʤʝʶʪ ʧʝʨ-

ʚʦʩʪʝʧʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʅʘʙʣʶʜʘʝʤʳʝ ʪʝʥʜʝʥʮʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʠʥʚʝʩʪʠʨʦʚʘ-

ʥʠʠ ʚ ʠʩʢʫʩʩʪʚʦ ʠ ʢʫʣʴʪʫʨʫ ʠ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, 

ʠ ʚʳʩʪʘʚʦʯʥʳʭ ʮʝʥʪʨʦʚ, ʠ ʦʪʜʝʣʴʥʳʭ ʛʘʣʝʨʝʡ, ʠ ʦʪ-

ʜʝʣʴʥʳʭ ʢʦʣʣʝʢʮʠʦʥʝʨʦʚ. ʅʘ ʨʳʥʢʝ ʠʩʢʫʩʩʪʚʘ ʫʭʦ-

ʜʷʱʠʝ ʪʨʝʥʜʳ ʟʘʤʝʥʷʶʪʩʷ ʜʨʫʛʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, 

ʥʘʧʨʠʤʝʨ, ʩʦʮʠʘʣʴʥʳʤ ʧʘʨʪʥʸʨʩʪʚʦʤ ʚ ʜʘʥʥʦʡ 

ʩʬʝʨʝ, ʚʟʘʠʤʥʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʢʫʣʴʪʫʨʳ ʠ ʙʠʟʥʝʩʘ, 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʩʦʚʨʝʤʝʥʥʳʭ ʢʫʣʴʪʫʨ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʙʱʝʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ 

ʛʣʫʙʦʢʦ ʤʦʜʠʬʠʮʠʨʫʝʪ ʚʝʩʴ ʧʨʦʮʝʩʩ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʬʝʥʦʤʝʥʘ ʠʩʢʫʩʩʪʚʘ. çʌʫʥʜʘʤʝʥʪʘʣʴʥʦʝè ʠʩʢʫʩ-

ʩʪʚʦ ʦʢʦʣʦ ʚʝʢʘ ʥʘʟʘʜ ʠʤʝʣʦ ʢʘʢ ʥʦʨʤʫ ʦʪʩʫʪʩʪʚʠʝ 

ʧʨʠʞʠʟʥʝʥʥʦʛʦ ʧʨʠʟʥʘʥʠʷ. çɸʢʪʫʘʣʴʥʦʝè ʩʦʚʨʝ-

ʤʝʥʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʚʟʷʚʰʝʝ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʨʳʥʦʯʥʳʝ ʟʘʢʦʥʳ, ʞʝʨʪʚʫʷ ʩʣʦʞʥʦʩʪʴʶ ʠ 

ʛʣʫʙʠʥʦʡ, ʚ ʤʘʩʩʦʚʦʤ ʩʦʟʥʘʥʠʠ ʣʶʜʝʡ ʧʦʣʫʯʘʝʪ 

ʙʳʩʪʨʦʝ ʧʨʠʟʥʘʥʠʝ [4].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʬʦʨʤʠʨʦ-

ʚʘʣʩʷ ʠʥʦʡ ʨʳʥʦʢ ʠʩʢʫʩʩʪʚʘ ï ʘʨʪ-ʨʳʥʦʢ, ʢʦʪʦʨʳʡ 

ʦʙʣʘʜʘʝʪ ʩʚʦʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʘʢʦʥʘʤʠ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚʘʤʠ.  

ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʩʧʝʮʠʘʣʠʩʪʦʚ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ 

ʟʥʘʥʠʷ: ʵʢʦʥʦʤʠʩʪʦʚ, ʢʫʣʴʪʫʨʦʣʦʛʦʚ, ʩʦʮʠʦʣʦʛʦʚ ʠ 

ʪ. ʜ. ʢ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠ-

ʤʝʥʝʥʠʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʬʝʨʝ, ʥʝʪ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ, ʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʩʝʩʪʦʨʦʥʥʝ 
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ʘʥʘʣʠʟʠʨʫʶʪ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʜʘʥʥʦʡ 

ʩʬʝʨʝ, ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʩʧʝʮʠʬʠʢʫ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʥʷʪʠʝ 

çʧʨʦʝʢʪè ï projectus (ʣʘʪ.) çʙʨʦʰʝʥʥʳʡ ʚʧʝʨʝʜè ï 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ çʦʩʦʙʘʷ ʬʦʨʤʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡè [1 c. 7]; çʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦ-

ʪʦʨʳʭ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʜʦʩʪʠʛʘʶʪʩʷ ʯʝʪʢʦ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠè [1 ʩ. 20]; çʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷ-

ʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʝ 

ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ ʫʩʣʫʛʠ ʚ ʫʩʣʦʚʠʷʭ ʚʨʝ-

ʤʝʥʥʳʭ ʠ ʨʝʩʫʨʩʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡè [1 ʩ. 21].  

ɺ ʈʫʢʦʚʦʜʩʪʚʝ ʢ ʉʚʦʜʫ ʟʥʘʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʦʝʢʪʘʤʠ (ʈʫʢʦʚʦʜʩʪʚʦ PMBOK) ʧʦʥʷʪʠʝ çʧʨʦ-

ʝʢʪè ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʚʨʝʤʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, 

ʫʩʣʫʛʠ ʠʣʠ ʨʝʟʫʣʴʪʘʪʘè. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʨʝʤʝʥ-

ʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʝʢʪʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʥʘʯʘʣʦ ʠ ʦʢʦʥʯʘʥʠʝ. ʆʢʦʥʯʘʥʠʝ ʥʘʩʪʫʧʘʝʪ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʮʝʣʠ ʧʨʦʝʢʪʘ ʜʦʩʪʠʛʥʫʪʳ ʠʣʠ ʢʦʛʜʘ ʧʨʦʝʢʪ 

ʧʨʝʢʨʘʱʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʝʛʦ ʮʝʣʠ ʥʝ ʙʫʜʫʪ 

ʠʣʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ, ʣʠʙʦ ʢʦʛʜʘ ʚ ʧʨʦ-

ʝʢʪʝ ʙʦʣʴʰʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʋʢʘʟʘʥʠʝ ʥʘ ʚʨʝ-

ʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʝʢʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʚʣʝʯʝʥʥʦ-

ʩʪʠ ʚ ʧʨʦʝʢʪ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ, ʥʦ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʦʟʜʘʚʘʝʤʦʤʫ ʚ ʭʦʜʝ ʧʨʦʝʢʪʘ 

ʧʨʦʜʫʢʪʫ, ʫʩʣʫʛʝ ʠʣʠ ʨʝʟʫʣʴʪʘʪʫ [5]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʨʦʝʢʪʦʚ ʧʨʝʜʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡ-

ʯʠʚʦʛʦ, ʜʣʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʇʨʦʝʢʪʳ ʪʘʢʞʝ 

ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʘ ʩʦʮʠʘʣʴʥʫʶ, 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʨʝʚʳʰʘʶ-

ʱʠʤ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʘʤʦʛʦ ʧʨʦʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʧʨʦʝʢʪ ʧʨʠʚʦʜʠʪ ʢ ʩʦ-

ʟʜʘʥʠʶ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʫʩʣʫʛʠ ʠʣʠ ʨʝʟʫʣʴ-

ʪʘʪʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʦʜʫʢʪʳ ʠʣʠ 

ʫʩʣʫʛʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʘʥʘʣʦ-

ʛʠʯʥʳʭ. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʈ ʀʉʆ 21500ï2014 ʧʨʦʝʢʪʳ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʶʪʩʷ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ 

ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʞʜʫ ʧʨʦʝʢʪʦʤ ʠ ʝʛʦ ʦʢʨʫʞʝ-

ʥʠʝʤ (ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ), ʧʨʦʮʝʜʫʨʘʤʠ ʙʠʟʥʝʩ-ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʫ-

ʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ. ɼʦ ʧʨʦʝʢʪʘ ʠ 

ʧʦʩʣʝ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʪʘʢʠʝ ʚʠʜʳ ʨʘ-

ʙʦʪ, ʢʘʢ ʧʦʜʛʦʪʦʚʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, 

ʘʥʘʣʠʟ ʨʝʘʣʠʟʫʝʤʦʩʪʠ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʭʦʜ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʫ [3].  

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʝʢʪʳ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤ ʠ 

ʧʦʨʪʬʝʣʝʡ ʧʨʦʝʢʪʦʚ. 

ʇʦʨʪʬʝʣʴ ʧʨʦʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤ, ʧʨʦʝʢʪʦʚ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʮʝʣʝʥʥʦʛʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ [8, ʩ. 298]. 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʨʪʬʝʣʝʤ ʧʨʦʝʢʪʦʚ ï ʵʪʦ ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʨʪ-

ʬʝʣʷʤʠ ʧʨʦʝʢʪʦʚ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʨʘʥʞʠʨʦʚʘʥʠʝ, ʫʪʚʝʨʞʜʝʥʠʝ, ʨʫʢʦ-

ʚʦʜʩʪʚʦ ʠ ʢʦʥʪʨʦʣʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʧʨʦʛʨʘʤʤ 

ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ [8, ʩ. 

299].  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʦʛʨʘʤʤʘ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʨʷʜ 

ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʨʦʝʢʪʦʚ, ʧʦʜʧʨʦʛʨʘʤʤ ʠ 

ʦʧʝʨʘʮʠʡ ʧʨʦʛʨʘʤʤʳ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʤʠ ʢʦʦʨ-

ʜʠʥʠʨʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʛʦʜ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʳ 

ʥʝʜʦʩʪʫʧʥʳ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʠʤʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ 

[4]. ʇʨʦʝʢʪʳ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʩʚʷʟʘʥʳ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʦʙʱʝʛʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠʣʠ ʩʦʚʤʝʩʪ-

ʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ [3]. 

ʉʧʝʮʠʬʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʦʡ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʟʘʠ-

ʤʦʟʘʚʠʩʠʤʦʩʪʷʤ ʧʨʦʝʢʪʦʚ ʠ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʦʧʪʠʤʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʠʤʠ. ɼʝʡʩʪʚʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʷʤʠ, ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴ [5]: 

Å ʨʘʟʨʝʰʝʥʠʝ ʨʝʩʫʨʩʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ/ʠʣʠ 

ʢʦʥʬʣʠʢʪʦʚ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʧʨʦʝʢʪʦʚ ʚ 

ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ; 

Å ʧʨʠʚʝʜʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʳʤ/ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʟʘʪʨʘʛʠʚʘʶ-

ʱʠʤ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ ʠ ʧʨʦʛʨʘʤʤʳ; 

Å ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ 

ʚ ʨʘʤʢʘʭ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʨʫʢʦʚʦʜʩʪʚʘ.  

ɺ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴʪʫʨʳ ʧʨʦʝʢʪʥʳʡ ʤʝ-

ʥʝʜʞʤʝʥʪ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʳ, ʭʘʨʘʢ-

ʪʝʨʥʳ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʪʦʡ ʩʬʝ-

ʨʦʡ. ʊʘʢ. ʅʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʨʠʥʷʪʘ ʠ ʨʝʘʣʠ-

ʟʫʝʪʩʷ ʌʝʜʝʨʘʣʴʥʘʷ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ çʂʫʣʴʪʫʨʘ 

ʈʦʩʩʠʠ (2012-2018 ʛʦʜʳ)è, ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ çʈʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ ʠ ʪʫʨʠʟʤʘè ʥʘ 2013ï

2020 ʛʦʜʳè, ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ çʈʘʟʚʠ-

ʪʠʝ ʢʫʣʴʪʫʨʳ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 2020 

ʛʦʜʘè.  

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʇʨʠʣʦʞʝ-

ʥʠʝ ˉ 3 ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ çʈʘʟʚʠʪʠʝ 

ʢʫʣʴʪʫʨʳ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 2020 ʛʦʜʘè, ʚ 

ʢʦʪʦʨʦʤ ʠʟʣʦʞʝʥ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʩʥʦʛʦ 

ʦʪʙʦʨʘ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʨʘʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʷʤ 

ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ. ɼʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪʩʷ ʙʝʟʚʦʟʤʝʟʜʥʦ ʥʘ ʢʦʥʢʫʨʩʥʦʡ ʦʩʥʦʚʝ ʩʨʦʢʦʤ 

ʥʘ ʦʜʠʥ ʛʦʜ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʟʥʘʯʠ-

ʤʳʭ ʜʣʷ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʦʚ ʦʨʛʘʥʠʟʘʮʠʡ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩ-

ʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ, ʩʦʟʜʘʥʠʝ, ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʦʩʚʦʝʥʠʝ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ ʚ 

ʩʬʝʨʝ ʪʝʘʪʨʘʣʴʥʦʛʦ, ʤʫʟʳʢʘʣʴʥʦʛʦ, ʭʦʨʝʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ.  

ɺ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2020 ʛʦʜ ʛʨʘʥʪʳ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʥʦʤʠʥʘʮʠʷʤ: 

1) "ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʝʘʪʨʘʣʴʥʳʭ ʧʦʩʪʘʥʦʚʦʢ 

ʙʦʣʴʰʦʡ ʬʦʨʤʳ, ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʤʝʞʨʝ-

ʛʠʦʥʘʣʴʥʳʭ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʘʩʪʨʦʣʝʡ";  

2) "ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʝʘʪʨʘʣʴʥʳʭ ʧʦʩʪʘʥʦʚʦʢ 

ʤʘʣʦʡ ʬʦʨʤʳ, ʢʦʥʮʝʨʪʥʳʭ ʧʨʦʛʨʘʤʤ, ʜʨʫʛʠʭ ʧʫʙ-

ʣʠʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ"; 
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3) "ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ, 

ʚʩʝʨʦʩʩʠʡʩʢʠʭ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʬʝʩʪʠʚʘʣʝʡ, ʢʦʥ-

ʢʫʨʩʦʚ ʚ ʩʬʝʨʝ ʪʝʘʪʨʘʣʴʥʦʛʦ, ʤʫʟʳʢʘʣʴʥʦʛʦ, ʭʦʨʝʦ-

ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ; ʨʝʘʣʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʝʜʠ-

ʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʣʘʩʪʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʥʝʪ-ʮʝʥʪʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʧʨʷʤʳʝ ʪʨʘʥʩʣʷʮʠʠ ʠ ʤʥʦʛʦʩʪʦʨʦʥʥʠʝ ʚʠʜʝʦ 

ʤʦʩʪʳ ʜʣʷ ʧʦʢʘʟʘ ʩʧʝʢʪʘʢʣʝʡ, ʢʦʥʮʝʨʪʦʚ, ʢʦʥʢʫʨ-

ʩʦʚ, ʬʝʩʪʠʚʘʣʝʡ, ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠ-

ʷʪʠʡ" [7]. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ: 

- ʘʢʪʫʘʣʴʥʦʩʪʴ ʮʝʣʝʡ, ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʦʪʦʨʳʭ 

ʥʘʧʨʘʚʣʝʥ ʧʨʦʝʢʪ (ʤʝʨʦʧʨʠʷʪʠʝ); 

- ʯʝʪʢʦʩʪʴ ʠʟʣʦʞʝʥʠʷ ʧʣʘʥʘ ʧʦʜʛʦʪʦʚʢʠ ʠ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ (ʤʝʨʦʧʨʠʷʪʠʷ); 

- ʥʘʣʠʯʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʠ ʟʘ-

ʜʘʯ ʧʨʦʝʢʪʘ (ʤʝʨʦʧʨʠʷʪʠʷ), ʤʝʪʦʜʠʢ ʠ ʢʨʠʪʝʨʠʝʚ ʠʭ 

ʦʮʝʥʢʠ; 

- ʜʦʣʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʉʚʝʨʜ-

ʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦ-

ʝʢʪʘ (ʤʝʨʦʧʨʠʷʪʠʷ); 

- ʜʦʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʦʙʱʝʡ ʩʫʤʤʝ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦʝʢʪ (ʤʝʨʦʧʨʠʷʪʠʝ); 

- ʥʘʣʠʯʠʝ ʫ ʫʯʘʩʪʥʠʢʘ ʢʦʥʢʫʨʩʘ ʦʧʳʪʘ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ (ʤʝʨʦʧʨʠʷʪʠʷ); 

- ʥʘʣʠʯʠʝ ʫ ʫʯʘʩʪʥʠʢʘ ʢʦʥʢʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦʡ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ (ʤʝʨʦʧʨʠʷʪʠʷ) ʤʘʪʝʨʠ-

ʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ; 

- ʥʘʣʠʯʠʝ ʫ ʫʯʘʩʪʥʠʢʘ ʢʦʥʢʫʨʩʘ ʦʧʳʪʘ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘ-

ʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʠ 

ʥʝʢʦʤʤʝʨʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʩʨʝʜʩʪʚʘʤʠ ʤʘʩ-

ʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ [6]; 

- ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪ-

ʥʠʢʘ ʢʦʥʢʫʨʩʥʦʛʦ ʦʪʙʦʨʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʩʨʝʜ-

ʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʘʩʭʦʜʦʚʘʥʠʷ ʩʨʝʜʩʪʚ. 

ɺ 2016 ʛʦʜʫ ʛʨʘʥʪʳ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʧʨʦ-

ʚʝʜʝʥʠʝ ʢʨʫʧʥʳʭ ʬʝʩʪʠʚʘʣʝʡ ʠ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ʥʦ-

ʚʳʭ ʩʧʝʢʪʘʢʣʝʡ. ʉʨʝʜʩʪʚʘ ʧʦʣʫʯʠʣʠ: ʊʝʘʪʨ ʤʫʟʳ-

ʢʘʣʴʥʦʡ ʢʦʤʝʜʠʠ ï ʥʘ ʩʦʟʜʘʥʠʝ ʤʶʟʠʢʣʘ çɼʝʢʘʙʨʠ-

ʩʪʳè ʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʢʫʨʩʘ 

ʤʦʣʦʜʳʭ ʘʨʪʠʩʪʦʚ ʦʧʝʨʝʪʪʳ ʠ ʤʶʟʠʢʣʘ ʠʤʝʥʠ 

ʥʘʨʦʜʥʦʛʦ ʘʨʪʠʩʪʘ ʉʉʉʈ ɺʣʘʜʠʤʠʨʘ ʂʫʨʦʯʢʠʥʘ; 

ʂʦʣʷʜʘ-ʪʝʘʪʨ ï ʥʘ ʬʝʩʪʠʚʘʣʴ çʂʦʣʷʜʘ-Playsè ʠ ʦʨ-

ʛʘʥʠʟʘʮʠʶ ʬʠʥʘʣʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʢʫʨʩʘ ʜʨʘ-

ʤʘʪʫʨʛʦʚ çɽʚʨʘʟʠʷèï2016; ʋʨʘʣʴʩʢʘʷ ʢʦʥʩʝʨʚʘʪʦ-

ʨʠʷ ï ʥʘ ʬʝʩʪʠʚʘʣʴ, ʧʦʩʚʷʱʝʥʥʳʡ 200-ʣʝʪʥʝʤʫ 

ʶʙʠʣʝʶ ʩʦʟʜʘʥʠʷ ʦʧʝʨʳ çʉʝʚʠʣʴʩʢʠʡ ʮʠʨʶʣʴʥʠʢè 

ɼʞʦʘʢʠʥʦ ʈʦʩʩʠʥʠ. ʅʘ ʧʦʩʪʘʥʦʚʢʫ ʥʦʚʳʭ ʩʧʝʢʪʘʢ-

ʣʝʡ ʚʳʜʝʣʝʥʳ ʩʨʝʜʩʪʚʘ ʎʝʥʪʨʫ ʩʦʚʨʝʤʝʥʥʦʡ ʜʨʘʤʘ-

ʪʫʨʛʠʠ, ʊʝʘʪʨʫ ʶʥʦʛʦ ʟʨʠʪʝʣʷ, ʊʝʘʪʨʫ ʜʨʘʤʳ ʂʘ-

ʤʝʥʩʢʘ-ʋʨʘʣʴʩʢʦʛʦ ʠ ʉʝʨʦʚʩʢʦʤʫ ʪʝʘʪʨʫ ʜʨʘʤʳ 

ʠʤʝʥʠ ɸ.ʇ.ʏʝʭʦʚʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʉʚʝʨʜʣʦʚʩʢʘʷ ʜʝʪʩʢʘʷ 

ʬʠʣʘʨʤʦʥʠʷ ʩʪʘʥʦʚʠʣʘʩʴ ʧʦʙʝʜʠʪʝʣʝʤ ʢʦʥʢʫʨʩʘ 

ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚ 2013, 2014 ʠ ʚ 2016 ʛʦʜʘʭ. 

ɹʣʘʛʦʜʘʨʷ ɻʨʘʥʪʘʤ ɻʫʙʝʨʥʘʪʦʨʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʩʦʩʪʦʷʣʘʩʴ ʧʦʩʪʘʥʦʚʢʘ ʩʧʝʢʪʘʢʣʷ çʉʪʨʘʥʘ ʥʝ-

ʚʳʫʯʝʥʥʳʭ ʫʨʦʢʦʚè ʠ ʧʨʦʝʢʪ çɺʩʪʨʝʯʘʡʪʝ, ʤʳ ʝʜʝʤ 

ʢ ʚʘʤ!è, ʚ ʢʦʪʦʨʳʭ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʧʷʪʴ ʢʦʣʣʝʢʪʠ-

ʚʦʚ: ɸʥʩʘʤʙʣʴ ʩʢʨʠʧʘʯʝʡ, ɸʥʩʘʤʙʣʴ ʪʘʥʮʘ 

"ʋʣʳʙʢʘ", ɼʞʘʟ-ʭʦʨ, ʂʘʧʝʣʣʘ ʤʘʣʴʯʠʢʦʚ ʠ ʶʥʦ-

ʰʝʡ, ʆʨʢʝʩʪʨ ʥʘʨʦʜʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʉ ʤʘʨʪʘ ʧʦ 

ʩʝʥʪʷʙʨʴ 2016 ʛ. ʩʦʩʪʦʷʣʦʩʴ 9 ʚʳʝʟʜʦʚ (25 ʢʦʥʮʝʨ-

ʪʦʚ) ʚ ɸʯʠʪʩʢʦʤ, ɸʨʪʠʥʩʢʦʤ ʠ ʂʨʘʩʥʦʫʬʠʤʩʢʦʤ ʛʦ-

ʨʦʜʩʢʠʭ ʦʢʨʫʛʘʭ, ɸʣʘʧʘʝʚʩʢʦʤ, ʀʨʙʠʪʩʢʦʤ, ʂʘʤʝʥ-

ʩʢʦʤ ʠ ʅʠʞʥʝʪʫʨʠʥʩʢʦʤ ʨʘʡʦʥʘʭ.  

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʧʨʦ-

ʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ: 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦ ʩʣʦʞʥʦʩʪʠ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ ʠ ʜʨ. 

ɺ.ɸ. ʃʫʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʦʮʠʘʣʴʥʳʡ ʧʨʦʝʢʪ 

ʢʘʢ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʝ ʠʥʠʮʠʘʪʦʨʦʤ ʧʨʦʝʢʪʘ ʩʦʮʠ-

ʘʣʴʥʦʝ ʥʦʚʦʚʚʝʜʝʥʠʝ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦ-

ʟʜʘʥʠʝ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʣʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʠʟʤʝʥʠʚ-

ʰʝʡʩʷ ʩʨʝʜʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʣʠ ʜʫʭʦʚʥʦʡ ʮʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ ʨʝ-

ʩʫʨʩʥʳʝ ʛʨʘʥʠʮʳ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʥʘ ʣʶʜʝʡ 

ʧʨʠʟʥʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʦ ʩʚʦʝʤʫ ʩʦʮʠʘʣʴ-

ʥʦʤʫ ʟʥʘʯʝʥʠʶ [4]. ʇʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʝʢʪʠʨʫʝʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʦʥ ʚʳʜʝʣʷʝʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠ ʧʦʜʜʝʨ-

ʞʠʚʘʶʱʠʝ ʚʠʜʳ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʦʪʤʝʯʘʷ, 

ʯʪʦ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʣʶʙʦʡ ʧʨʦʝʢʪ ʦʙʣʘʜʘʝʪ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʦ ʟʘʜʘʯʘ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʧʨʦʝʢʪʦʚ ï ʚʥʝʜʨʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ 

ʨʘʟʨʘʙʦʪʦʢ. ʇʦʜʜʝʨʞʠʚʘʶʱʠʝ ʧʨʦʝʢʪʳ ʦʥ ʥʘʟʳ-

ʚʘʝʪ ʪʘʢʞʝ ʨʝʘʥʠʤʘʮʠʦʥʥʳʤʠ ʠʣʠ ʨʝʩʪʘʚʨʘʮʠʦʥ-

ʥʳʤʠ [4]. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʧʦ-

ʜʦʙʥʳʝ ʧʨʦʝʢʪʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʬʝʨʝ 

ʢʫʣʴʪʫʨʳ, ʢ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʙʦʣʴʰʠʥʩʪʚʦ ʤʫ-

ʟʝʡʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʧʦʣʥʝʥʠʝ 

ʘʫʪʝʥʪʠʯʥʦʡ ʤʫʟʳʢʠ, ʤʥʦʞʝʩʪʚʦ ʪʝʘʪʨʘʣʴʥʳʭ ʧʦ-

ʩʪʘʥʦʚʦʢ ʠ ʪ.ʜ. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦ-

ʝʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠ-

ʘʣʴʥʦʡ ʩʬʝʨʳ (ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʪʨʘʥʩʧʦʨʪ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʪʫʨʠʟʤ ʠ ʪ.ʜ.). ɺ.ɸ. 

ʃʫʢʦʚ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʨʘʟʜʝʣʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʝʢ-

ʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʜʘʪʴ ʤʥʦ-

ʞʝʩʪʚʦ ʪʠʧʦʚ, ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʩʦʯʝʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʦʜʝʨʞʘʥʠʷ 

ʧʨʦʝʢʪʦʚ. 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʙʳʣʠ ʧʨʦʝʢʪʳ 

ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ 

ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʫʶ ʩʧʝʮʠʬʠʢʫ ʧʨʦʝʢʪʘ ʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯ-

ʥʳʝ ʩʧʦʩʦʙʳ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʦ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚʳʜʝʣʷʶʪʩʷ: ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʳʝ, ʩʧʦʥʩʦʨʩʢʠʝ, ʢʨʝʜʠʪʥʳʝ, ʙʶʜʞʝʪʥʳʝ, 

ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ. 

ɼʣʷ ʩʬʝʨʳ ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴʪʫʨʳ ʥʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʙʶʜʞʝʪʥʳʝ ʧʨʦʝʢʪʳ, 

ʢʦʪʦʨʳʝ ʬʠʥʘʥʩʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʙʶʜʞʝʪʦʚ (ʬʝʜʝʨʘʣʴʥʦʛʦ, ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ), ʚ ʪʦʤ ʯʠʩʣʝ 

ʟʘ ʩʯʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʡ ʠ ʛʨʘʥʪʦʚ [3].  

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʬʠʥʘʥ-

ʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʫʯʨʝʞʜʝʥʠʷ ʢʫʣʴʪʫʨʳ ʯʘʩʪʦ 

ʧʨʠʚʣʝʢʘʶʪ ʩʧʦʥʩʦʨʦʚ ʠ ʤʝʮʝʥʘʪʦʚ. ʈʘʟʣʠʯʠʷ 




