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ʖ571 
ʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ: ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ XXV ɺʩʝʨʦʩʩʠʡ-
ʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ-ʢʦʥʢʫʨʩʘ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ 
çʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝè; ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠ-
ʚʝʨʩʠʪʝʪ. ï ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2024 
ɺ ʩʙʦʨʥʠʢʝ ʪʨʫʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʨʘʙʦʪ ʰʢʦʣʴʥʠʢʦʚ. 
ʉʙʦʨʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʩʩʣʝʜʦ-
ʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 
ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʩʪʘʪʴʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʆʨʛʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ 
ʠ ʟʘʩʣʫʰʘʥʥʳʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ. 
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ʄʝʭʘʥʠʟʤ ʦʩʪʘʥʦʚʢʠ ʢʨʦʚʦʪʝʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʢʨʦʚʦʦʩʪʘʥʘʚ-
ʣʠʚʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚʢʣʶʯʘʝʪ ʢʦʤʙʠʥʘʮʠʶ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʝ ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʠʣʠ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʝ ʛʫʙʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ 
ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʨʦʚʦʪʝʯʝʥʠʷ. ɺʧʠʪʳʚʘ-
ʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʫʙʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʩʛʫʩʪʢʘ, ʫʜʘʣʷʷ ʠʟʣʠʰʢʠ ʢʨʦʚʠ ʠ 
ʩʦʟʜʘʚʘʷ ʬʠʟʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʧʨʦʪʠʚ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʢʨʦʚʦʪʝʯʝʥʠʷ. ɻʫʙʢʠ ʤʦʛʫʪ ʩʦ-
ʜʝʨʞʘʪʴ ʚ ʩʦʩʪʘʚʝ ʧʨʦʢʦʘʛʫʣʷʥʪʳ, ʪʘʢʠʝ, ʢʘʢ ʪʨʦʤʙʠʥ, ʬʠʙʨʠʥʦʛʝʥ. ʇʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ 
ʢʨʦʚʦʪʦʯʘʱʫʶ ʦʙʣʘʩʪʴ ʛʫʙʢʠ ʚʳʩʚʦʙʦʞʜʘʶʪ ʬʘʢʪʦʨʳ ʩʚʝʨʪʳʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʩʢʦʨʷʶʪ 
ʢʘʩʢʘʜ ʩʚʝʨʪʳʚʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʷ ʦʙʨʘʟʦʚʘʥʠʶ ʩʪʘʙʠʣʴʥʦʛʦ ʢʨʦʚʷʥʦʛʦ ʩʛʫʩʪʢʘ. 

ʉʦʛʣʘʩʥʦ ʨʘʟʣʠʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [1] ʚʚʝʜʝʥʠʝ ʯʘʩʪʠʮ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʘʜ-
ʛʝʟʠʚʥʳʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʡ ʛʫʙʢʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʙʦʣʝʝ ʧʣʦʪ-
ʥʦʤʫ ʧʨʠʣʝʛʘʥʠʶ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʝʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠʮʳ ʜʦʙʘʚʣʷʶʪ 
ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʩʝʨʝʙʨʦ). 
ʋʤʝʥʴʰʝʥʠʝ ʚʦʩʧʘʣʝʥʠʷ ʚ ʤʝʩʪʝ ʨʘʥʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʛʝʤʦʩʪʘʟʘ, ʘ ʘʥʪʠʤʠʢ-
ʨʦʙʥʳʝ ʵʬʬʝʢʪʳ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʠʥʬʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʨʫʰʠʪʴ ʧʨʦʮʝʩʩ ʟʘʞʠʚ-
ʣʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʩʘʶʱʠʝʩʷ ʚʣʠʷʥʠʷ 
ʯʘʩʪʠʮ ʤʘʛʥʝʪʠʪʘ (Fe3O4) ʥʘ ʛʝʤʦʩʪʘʟ, ʥʦʩʷʪ ʥʝʦʜʥʦʟʥʘʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ 
ʜʝ-ʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʥʘʥʦʯʘʩʪʠʮʳ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʤʦʛʫʪ ʘʢʪʠʚʠʨʦʚʘʪʴ [2], ʥʝ ʦʢʘʟʳʚʘʪʴ 
ʵʬʬʝʢʪʘ [3] ʠʣʠ ʠʥʛʠʙʠʨʦʚʘʪʴ ʘʛʨʝʛʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ [4]. ʇʨʠ ʵʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʯʘʩʪʠʮ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʤʝʨʦʤ, ʬʦʨʤʦʡ, ʟʘʨʷʜʦʤ ʠ ʧʨʠʨʦʜʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ʌʘʢʪʠʯʝʩʢʠ, ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʢʣʝʪʦʯʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʠ ʪʦʢʩʠʯʥʦʩʪʴ [5] ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʬʫʥʢʮʠʶ 
ʪʨʦʤʙʦʮʠʪʦʚ. 

ʉʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʚʝʨʭʤʘʣʳʝ ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 
ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʞʠʚʳʝ ʢʣʝʪʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʠʭ ʚʳʩʦʢʦʡ ʨʝʘʢʮʠʦʥʦʩʧʦʩʦʙʥʦ-
ʩʪʴʶ. ʆʙʳʯʥʦ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪ ʥʘʥʦʯʘʩʪʠʮʳ 
ʨʘʟʤʝʨʦʤ ʚ ʜʠʘʧʘʟʦʥʝ 20-300 ʥʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʮʝ-
ʣʝʚʳʤʠ ʢʣʝʪʢʘʤʠ ʠʣʠ ʪʢʘʥʷʤʠ, ʥʝ ʚʳʟʳʚʘʷ ʦʩʪʨʳʭ ʪʦʢʩʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʣʫʯʝʥʠʷ ʤʘʛʥʝʪʠʪʘ, ʪʦ ʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʩʦʦʩʘʞʜʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʡ ʦʢʠʩʣʝʥʠʝ, ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʝ ʠ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʫ ʠʦʥʦʚ ʞʝʣʝʟʘ. ʆʜʥʘ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʝʘʢʮʠʡ, ʦʪ-
ʨʘʞʘʶʱʠʭ ʵʪʦ ʧʨʝʚʨʘʱʝʥʠʝ, ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʫʨʘʚʥʝʥʠʝ 1): 

2FeCl3 + FeSO4 + 8NH4OH Ÿ Fe3O4 + 6NH4Cl + (NH4)2SO4 + 4H2O  (1) 
ʂʘʢ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʰʧʠʥʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʨʦʩʪ ʢʨʠʩʪʘʣʣʦʚ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʦʥʳ ʞʝʣʝʟʘ ʠʟ ʨʘʩʪʚʦʨʘ ʧʨʠʩʦʝʜʠ-
ʥʷʶʪʩʷ ʢ ʨʘʩʪʫʱʠʤ ʯʘʩʪʠʮʘʤ. ʆʙʨʘʟʫʶʱʠʝʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʯʘʩʪʠʮʳ 
ʤʘʛʥʝʪʠʪʘ, ʠʤʝʶʪ ʰʧʠʥʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ [6]. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʧʠʥʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʛʥʝʪʠʪʘ ʩʫʙʤʠʢʨʦʥʥʦʛʦ ʨʘʟ-
ʤʝʨʘ ʠʤʝʝʪ ʥʝʤʥʦʛʦ ʦʪʣʠʯʥʳʡ ʤʝʭʘʥʠʟʤ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʝʪʦʜʘ ʩʦ-
ʦʩʘʞʜʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʨʝʘʢʮʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʝʧʝʥʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷʭ ʢʘʨ-
ʙʘʤʠʜʘ ((NH2)2CO), ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʅ ʨʘʩʪʚʦʨʘ. 
ʄʝʭʘʥʠʟʤ ʧʦʣʫʯʝʥʠʷ ʩʫʙʤʠʢʨʦʥʥʦʛʦ ʤʘʛʥʝʪʠʪʘ ʧʨʠʚʝʜʝʥ ʚ ʫʨʘʚʥʝʥʠʷʭ (2-7): 
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(NH2)2CO + H2O Ÿ 2NH3 + CO2 (t > 85 ÁC)      (2) 
NH3 + H2O Ÿ NH4 + OHī        (3) 
Fe3+ + 3OHī Ÿ Fe(OH)3         (4) 
Fe(OH)3 Ÿ FeOOH + H2O       (5) 
Fe2+ + 2OHī Ÿ Fe(OH)2        (6) 
2FeOOH + Fe(OH)2 Ÿ Fe3O4 + 2H2O      (7) 

 
ʂʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʩʠʥʪʝʟʘ ʷʚʣʷʝʪʩʷ ʤʘʛʥʝʪʠʪ ʢʫʙʠʯʝʩʢʦʡ ʬʦʨʤʳ. ʌʦʨʤʠ-

ʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʤʘʛʥʝʪʠʪʘ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʩʪʝʧʝʥʥʳʤ ʨʦʩʪʦʤ ʯʘʩʪʠʮ ʟʘ ʩʯʝʪ ʧʨʦʮʝʩʩʘ 
ʧʝʨʝʢʦʥʜʝʥʩʘʮʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʘʛʥʝʪʠʪʦʚ ʚ ʤʝʜʠʮʠʥʝ ʨʘʟʚʠʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ʄʘʛ-
ʥʝʪʠʪʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʪʘʢʠʭ ʨʘʟʜʝʣʘʭ ʤʝʜʠʮʠʥʳ ʢʘʢ ʜʠʘʛʥʦʩʪʠʢʘ, ʦʥʢʦʣʦʛʠʷ [7], ʘ ʪʘʢʞʝ 
ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚ ʦʙʣʘʩʪʠ ʪʝʨʘʧʠʠ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʪʢʘʥʝʡ ʩ ʤʘʛʥʠʪʥʳʤʠ ʯʘʩʪʠ-
ʮʘʤʠ [8]. ɺʦʟʜʝʡʩʪʚʠʝ ʤʘʛʥʝʪʠʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʦ, ʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ɼʣʷ ʙʠʦʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫ-
ʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: ʦʙʨʘʟʦʚʘʪʴ ʫʩʪʦʡʯʠʚʫʶ ʢʦʣʣʦʠʜʥʫʶ ʩʠʩʪʝʤʫ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʠ 
ʜʨʫʛʠʭ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʘʨʠʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ 
ʨʘʩʪʚʦʨʘ (pH, ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʝʡ ʠ ʪʝʤʧʝʨʘʪʫʨʳ) ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ, ʠʩ-
ʢʣʶʯʠʪʴ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. 

ʇʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ - ʵʪʦ ʚʨʝʤʷ ʚ ʩʝʢʫʥʜʘʭ, ʟʘ ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪʩʷ ʢʨʦ-
ʚʷʥʦʡ ʩʛʫʩʪʦʢ -ʪʨʦʤʙ [9]. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʷ ʩʚʝʨʪʳʚʘʥʠʷ ʨʝʢʘʣʴʮʠʬʠʮʠ-
ʨʦʚʘʥʥʦʡ ʧʣʘʟʤʳ (ʠʣʠ ʢʨʦʚʠ) ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢ ʥʝʡ ʪʢʘʥʝʚʦʛʦ ʪʨʦʤʙʦʧʣʘʩʪʠʥʘ ʦʧʨʝ-
ʜʝʣʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʜʝʬʠʮʠʪʫ ʬʘʢʪʦʨʦʚ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ (VII, X, V, II) [10]. 
 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʩʨʘʚʥʠʪʴ ʧʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʤʘʛ-
ʥʝʪʠʪʘ ʚ ʚʠʜʝ ʩʫʩʧʝʥʟʠʠ ʠ ʚ ʚʠʜʝ ʧʦʨʦʰʢʘ. 

ɿʘʜʘʯʠ: 

1. ʇʦʣʫʯʠʪʴ ʤʘʛʥʠʪʥʳʝ ʩʫʙʤʠʢʨʦʯʘʩʪʠʮʳ ʚ ʚʠʜʝ ʩʫʩʧʝʥʟʠʠ (ʙʝʟ ʩʫʰʢʠ) ʠ ʚʠʜʝ 
ʣʠʦʬʠʣʠʟʘʪʘ (ʩʫʭʦʛʦ ʧʦʨʦʰʢʘ). 

2. ʀʟʤʝʨʠʪʴ ʧʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ (ʩʨʝʜʥʝʝ) ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʤʘʛʥʠʪʥʳʭ ʩʫʙ-
ʤʠʢʨʦʯʘʩʪʠʮ ʚ ʚʠʜʝ ʩʫʩʧʝʥʟʠʠ ʠ ʧʦʨʦʰʢʘ.  

3. ʆʧʨʝʜʝʣʠʪʴ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢʘʢʦʛʦ ʤʘʛʥʝʪʠʪʘ ʩʛʫʩʪʦʢ ʦʙʨʘʟʫʝʪʩʷ ʙʳʩʪʨʝʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʈʝʘʢʪʠʚʳ 

ʄʦʯʝʚʠʥʘ, ʭʣʦʨʠʜ ʞʝʣʝʟʘ (III) ʛʝʢʩʘʛʠʜʨʘʪ, ʩʫʣʴʬʘʪ ʞʝʣʝʟʘ (II) ʛʝʧʪʘʛʠʜʨʘʪ, 
ʜʝʠʦʥʠʟʦʚʘʥʥʘʷ ʚʦʜʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʦʣʫʯʝʥʠʝ ʩʫʙʤʠʢʨʦʯʘʩʪʠʮ ʤʘʛʥʝʪʠʪʘ  

ɺ ʪʨʝʭʛʦʨʣʫʶ ʢʦʣʙʫ ʩ ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʧʦʤʝʩʪʠʣʠ ʩʫʭʠʝ ʩʦʣʠ ʞʝʣʝʟʘ 
3,378 ʛ ʭʣʦʨʠʜ ʞʝʣʝʟʘ (III) ʛʝʢʩʘʛʠʜʨʘʪ, 1,713 ʛ ʩʫʣʴʬʘʪ ʞʝʣʝʟʘ (II) ʛʝʧʪʘʛʠʜʨʘʪ ʠ 6ʛ 
ʤʦʯʝʚʠʥʳ. ɼʦʙʘʚʠʣʠ 100 ʤʣ ʚʦʜʳ ʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʦʤʝʰʠʚʘʥʠʠ ʥʘ ʤʘʛʥʠʪʥʦʡ ʤʝ-
ʰʘʣʢʝ 300 ʦʙ/ʤʠʥ ʨʘʩʪʚʦʨʠʣʠ ʨʝʘʛʝʥʪʳ. ʈʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʥʘʛʨʝʚʘʣʠ ʜʦ 125ÁC ʚ 
ʪʝʯʝʥʠʝ 18 ʯ, ʟʘʪʝʤ ʦʭʣʘʜʠʣʠ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʦʣʫʯʝʥʥʳʡ ʯʝʨʥʳʡ ʦʩʘʜʦʢ 
ʧʨʦʤʳʣʠ ʚʦʜʦʡ ʜʦ ʥʝʡʪʨʘʣʴʥʦʡ pH ʠ ʦʪʜʝʣʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʩ 
ʜʝʢʘʥʪʘʮʠʝʡ. 

ɼʘʣʝʝ, ʯʘʩʪʴ ʧʨʦʜʫʢʪʘ ʨʘʩʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ 100 ʤʣ ʚʦʜʳ ʩ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 
ʦʙʨʘʙʦʪʢʦʡ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ, ʟʘʤʦʨʘʞʠʚʘʣʠ ʚ ʞʠʜʢʦʤ ʘʟʦʪʝ ʠ ʚʳʩʫʰʠʚʘʣʠ 
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ʣʠʦʬʠʣʴʥʦ, ʘ ʚʪʦʨʫʶ ʯʘʩʪʴ - ʨʘʩʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʧʨʦʙʠʨʢʝ ʚ 15 ʤʣ ʚʦʜʳ ʠ ʭʨʘʥʠʣʠ 
ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4Ñ2 Áʉ. 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ 
ʨʘʩʪʨʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʈʕʄ), ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦ-
ʩʢʦʧʝ Quanta 600 (Thermo Fisher, ʗʧʦʥʠʷ), ʧʨʠ ʫʩʢʦʨʷʶʱʝʤ ʥʘʧʨʷʞʝʥʠʠ 10 ʢɺ. ɼʠʘ-
ʤʝʪʨ ʤʠʢʨʦʚʦʣʦʢʦʥ ʙʳʣ ʦʮʝʥʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (Image j), ʨʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦ-
ʥʝʥʠ̫ ʚʳʧʦʣʥʝʥ ʚ ʧʨʦʛʨʘʤʤʝ Excel. 
 

 
 

ʈʠʩʫʥʦʢ 1.  ʈʕʄ ʠʟʦʙʨʘʞʝʥʠʝ ʩʫʙʤʠʢʨʦʯʘʩʪʠʮ ʤʘʛʥʝʪʠʪʘ 

ʅʘ ʈʕʄ ʠʟʦʙʨʘʞʝʥʠʠ, ʥʘʙʣʶʜʘʶʪʩʷ ʩʫʙʤʠʢʨʦʥʥʳʝ ʯʘʩʪʠʮʳ ʤʘʛʥʝʪʠʪʘ ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʢʫʙʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 300 Ñ 70 ʥʤ. 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʥʦʯʘʩʪʠʮ ʤʘʛʥʝʪʠʪʘ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʤʝʪʦʜʦʤ 
ʨʘʤʘʥʦʚʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʈɸʄɸʅ) ʩ ʧʦʤʦʱʴʶ ʢʦʥʬʦʢʘʣʴʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ NTEGRA 
Spectra (NT-MDT, ʈʦʩʩʠʷ), ʦʩʥʘʱʝʥʥʦʛʦ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 
633 ʥʤ, ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ 50 ʤɺʪ ʠ ʦʙʲʝʢʪʠʚʦʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 100ʭ. ɼʣʷ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʤʘʛʥʝʪʠʪʘ ʤʦʱʥʦʩʪʴ ʣʘʟʝʨʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 0,5 
ʤɺʪ. ʈʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
 

ʈʠʩʫʥʦʢ 2. ʈɸʄɸʅ ʩʧʝʢʪʨ ʩʫʙʤʠʢʨʦʯʘʩʪʠʮ ʤʘʛʥʝʪʠʪʘ 

ɺ ʩʧʝʢʪʨʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʬʘʟʳ ʤʘʛʥʝʪʠʪʘ ʧʦʣʦʩʳ ʧʨʠ 310 ʩʤ-

1, 537 ʩʤ-1 ʠ 668 ʩʤ-1, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʤʤʝʪʨʠʯʥʳʤ ʠʟʛʠʙʥʳʤ ʢʦʣʝʙʘʥʠʷʤ, ʘʩʩʠ-
ʤʝʪʨʠʯʥʳʤ ʠʟʛʠʙʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʠ ʩʠʤʤʝʪʨʠʯʥʳʤ ʚʘʣʝʥʪʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʩʚʷʟʝʡ 
FeïO, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [11]. ʉʧʝʢʪʨ ʦʙʨʘʟʮʘ ʤʘʛʥʝʪʠʪʘ ʚʢʣʶʯʘʝʪ ʤʘʣʦʠʥʪʝʥʩʠʚʥʳʝ ʧʦ-
ʣʦʩʳ ʬʘʟʳ ʛʝʤʘʪʠʪʘ ʧʨʠ 223 ʩʤ-1 (A1g) ʠ 292 ʩʤ-1 (E1g) [12]. ɻʝʤʘʪʠʪ ʷʚʣʷʝʪʩʷ ʧʦʙʦʯ-
ʥʳʤ ʧʨʦʜʫʢʪʦʤ ʩʠʥʪʝʟʘ ʤʘʛʥʝʪʠʪʘ ʚ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʝʪʦʜʠʢʝ ʩʠʥʪʝʟʘ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʤʘʥʦʚʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ 
ʦʙʨʘʟʝʮ ʦʪʥʦʩʷʪʩʷ ʢ ʬʘʟʝ ʤʘʛʥʝʪʠʪʘ, ʧʨʠ ʵʪʦʤ ʚ ʥʸʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʛʝʤʘʪʠʪʘ. ʅʘʣʠʯʠʝ ʜʨʫʛʠʭ ʬʘʟ ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ ʚ ʦʙʨʘʟʮʘʭ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʀʟʤʝʨʝʥʠʝ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ 

ʀʟʤʝʨʝʥʠʝ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ ɸʇɻ2-
02. ʂʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ: ʢʦʥʪʨʦʣʴʥʘʷ ʧʣʘʟʤʘ ʂʄ-2, ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ. ʈʝʘʛʝʥʪʳ 
ʠʟ ʥʘʙʦʨʘ çʊʨʦʤʙʦʧʣʘʩʪʠʥ ʄʃʊè.  ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʠʥʩʪʨʫʢʮʠʠ ʠʟʛʦʪʦ-
ʚʠʪʝʣʷ: 

1. ʂʦʥʪʨʦʣʴʥʘʷ ʧʣʘʟʤʘ ʠ ʨʝʘʛʝʥʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʚʘʣʠʩʴ ʜʦ 
ʪʝʤʧʝʨʘʪʫʨʳ 37 Áʉ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. 

2. ɺ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʢʶʚʝʪʫ ʧʦʤʝʱʘʣʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʰʘʨʠʢ, ʜʦʙʘʚ-
ʣʷʣʘʩʴ ʢʦʥʪʨʦʣʴʥʘʷ ʧʣʘʟʤʘ (40 ʤʢʣ) ʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ (10 
ʤʢʣ) ʚ ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ, ʣʠʙʦ 10 ʤʢʣ ʩʫʩʧʝʥʟʠʠ ʩʫʙʤʠʢʨʦʯʘʩʪʠʮ 
(10 ʤʛ/ʤʣ). ʆʙʨʘʟʮʳ ʚ ʬʦʨʤʝ ʧʦʨʦʰʢʦʚ ʩʤʝʰʠʚʘʣʠʩʴ ʩ ʪʨʦʤʙʦʧʣʘ-
ʩʪʠʥʦʤ ʚ ʵʢʚʠʚʘʣʝʥʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʠʩʧʝʨʛʠʨʦʚʘʣʠʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʟʚʫʢʘ ʚ 
ʪʝʯʝʥʠʝ 30 ʩʝʢʫʥʜ. 

3. ʉʤʝʩʴ ʧʦʜʦʛʨʝʚʘʣʘʩʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 37 Áʉ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥ. 
4. ʇʨʦʚʦʜʠʣʦʩʴ ʠʟʤʝʨʝʥʠʝ ʚʨʝʤʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʛʫʩʪʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʤʝʪʦʜʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. ʈʝʘʢʮʠʷ ʩʚʝʨʪʳʚʘʥʠʷ ʟʘ-
ʧʫʩʢʘʣʘʩʴ ʜʦʙʘʚʣʝʥʠʝʤ 100 ʤʢʣ ʪʨʦʤʙʦʧʣʘʩʪʠʥʘ ʜʣʷ ʞʠʜʢʠʭ ʨʘʩʪʚʦ-
ʨʦʚ ʥʘʥʦʯʘʩʪʠʮ  ʠʣʠ 100 ʤʢʣ ʪʨʦʤʙʦʧʣʘʩʪʠʥʘ ʩʦ ʚʟʚʝʰʝʥʥʳʤʠ ʯʘ-
ʩʪʠʮʘʤʠ ʚ ʩʣʫʯʘʝ ʩʫʭʠʭ ʧʦʨʦʰʢʦʚ. 

ʊʘʙʣʠʮʘ 1. ɺʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʛʫʩʪʢʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʤʘʛʥʝʪʠʪʦʚ 

ˉ 
ʠʟʤʝʨʝ-

ʥʠʷ 

ʂʦʥ-
ʪʨʦʣʴ, 

ʩʝʢ 

ʄʘʛʥʝʪʠʪ ʩʫʩ-
ʧʝʥʟʠʷ, 

ʩʝʢ 

ʄʘʛʥʝʪʠʪ ʧʦ-
ʨʦʰʦʢ, 

ʩʝʢ 

1 16,2 8,7 7,2 

2 14,2 16,8 5,7 

3 14,5 16,5 7,2 

4 15,8 15,8 7,5 

5 14,5 16,3 3,5 

ʉʨʝʜʥʝʝ 15,0Ñ0,9 14,8Ñ3,4 6,2Ñ1,7 

 
ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʨʦʰʦʢ ʤʘʛʥʝʪʠʪʘ ʫʤʝʥʴʰʘʝʪ ʧʨʦʪʨʦʤ-

ʙʠʥʦʚʦʝ ʚʨʝʤʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʛʫʩʪʢʘ ʩʦʩʪʘ-
ʚʠʣʦ 6,2Ñ1,7 ʩʝʢ, ʯʪʦ ʧʦʯʪʠ ʚ 2,5 ʨʘʟʘ ʙʳʩʪʨʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʨʠ ʵʪʦʤ 
ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʛʫʩʪʢʘ ʩʫʩʧʝʥʟʠʝʡ ʤʘʛʥʝʪʠʪʘ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ 
ʧʦ ʚʨʝʤʝʥʠ ʦʪ ʢʦʥʪʨʦʣʷ. 

ɺʳʚʦʜr: 

1. ʇʦʣʫʯʝʥʳ ʩʫʙʤʠʢʨʦʯʘʩʪʠʮʳ ʤʘʛʥʝʪʠʪʘ ʚ ʚʠʜʝ ʩʫʩʧʝʥʟʠʠ ʠ ʣʠʦʬʠʣʠʟʘʪʘ. 
2. ʄʝʪʦʜʦʤ ʈʕʄ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʫʙʤʠʢʨʦʥʥʳʝ ʯʘʩʪʠʮʳ ʤʘʛʥʝʪʠʪʘ ʠʤʝʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʫʙʠʯʝʩʢʫʶ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨ 300 Ñ 70 ʥʤ. 
3. ʄʝʪʦʜʦʤ ʈɸʄɸʅ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʘʛʥʝʪʠʪʫ ʩ ʥʝʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʠʤʝʩʴʶ ʛʝʤʘʪʠʪʘ. 
4. ɸʥʘʣʠʟ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʨʦʚʷʥʦʛʦ 

ʩʛʫʩʪʢʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʫʩʧʝʥʟʠʠ, ʩʦʩʪʘʚʠʣʦ 14,8Ñ3,4 ʩʝʢ, ʯʪʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʢʦʥ-
ʪʨʦʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʦʨʦʰʢʘ ʤʘʛʥʝʪʠʪʘ ʩʦʢʨʘʪʠʣʦʩʴ ʚ 2,5 ʨʘʟʘ ʠ 
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ʩʦʩʪʘʚʠʣʦ 6,2Ñ1,7 ʩʝʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʛʫʩʪʦʢ ʙʳʩʪʨʝʝ ʦʙʨʘʟʦʚʘʣʩʷ ʠʤʝʥʥʦ ʩ ʣʠʦʬʠ-
ʣʠʟʠʨʦʚʘʥʥʳʤ ʧʦʨʦʰʢʦʤ ʤʘʛʥʝʪʠʪʘ. 

5. ʇʦʣʫʯʝʥʥʳʡ ʣʠʦʬʠʣʠʟʘʪ ʩʫʙʤʠʢʨʦʥʥʳʭ ʯʘʩʪʠʮ ʤʘʛʥʝʪʠʪʘ ʷʚʣʷʝʪʩʷ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. MeddahiȤPell®, A., et al., Organ repair, hemostasis, and in vivo bonding of medical 

devices by aqueous solutions of nanoparticles. Angewandte Chemie International 
Edition. - 2014. 53(25). -  p. 6369-6373. 

2. Easo, S.L. and P. Mohanan, In vitro hematological and in vivo immunotoxicity as-
sessment of dextran stabilized iron oxide nanoparticles. Colloids and Surfaces B: 
Biointerface. -  2015. 134. -  p. 122-130. 

3. Konstanze, A., et al., Magnetic Nanoparticle Labeling of Human Platelets from Plate-
let Concentrates for Recovery and Survival Studies. 2017. 

4. Deb, S., et al., Surface tunability of nanoparticles in modulating platelet functions. 
Blood Cells, Molecules, and Diseases. - 2012. 48(1). - p. 36-44. 

5. Hante, N.K., C. Medina, and M.J. Santos-Martinez, Effect on platelet function of 
metal-based nanoparticles developed for medical applications. Frontiers in 
cardiovascular medicine. -  2019. 6. -  p. 139. 

6. Ahn, T., et al., Formation pathways of magnetite nanoparticles by coprecipitation 
method. The journal of physical chemistry C. -  2012. 116(10). -  p. 6069-6076. 

7. ʇʝʨʰʠʥʘ ɸ.ɻ., ʉʘʟʦʥʦʚ ɸ. ʕ., ʄʠʣʴʪʦ ʀ.ɺ.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʛʥʠʪʥʳʭ ʥʘʥʦʯʘ-
ʩʪʠʮ ʚ ʙʠʦʤʝʜʠʮʠʥʝ// ɹʶʣʣʝʪʝʥʴ ʩʠʙʠʨʩʢʦʡ ʤʝʜʠʮʠʥʳ. ï 2008. -ˉ2. ï ʩ70-75 

8. ʅʠʢʠʬʦʨʦʚ ɺ.ʅ., ɹʨʫʩʝʥʮʦʚ ʅ.ɸ. ʄʘʛʥʠʪʥʘʷ ʛʠʧʝʨʪʝʨʤʠʷ ʚ ʦʥʢʦʣʦʛʠʠ// ʄʝʜʠ-
ʮʠʥʩʢʘʷ ʬʠʟʠʢʘ. ï 2007. -ˉ2(34). ï ʩ. 51-19. 

9. ɻʝʤʦʪʝʩʪ. ʇʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ, ʇʨʦʪʨʦʤʙʠʥʦʚʳʡ ʠʥʜʝʢʩ ʚ ʄʦʩʢʚʝ[ʵʣʝʢʪʨʦʥ-
ʥʳʡ ʨʝʩʫʨʩ]-ʨʝʞʠʤ ʜʦʩʪʫʧʘ: https://gemotest.ru/moskva/catalog/issledovaniya-
krovi/gemostaziologiya/pokazateli-gemostaza/protrombinovoe-vremya-
protrombinovyy-indeks/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 12.03.2024) 

10. ɹʘʨʢʘʛʘʥ ɿ.ʉ. , ʄʦʤʦʪ ɸ.ʇ. ɼʠʘʛʥʦʩʪʠʢʘ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʪʝʨʘʧʠʷ ʥʘʨʫʰʝʥʠʡ 
ʛʝʤʦʩʪʘʟʘ. ʀʟʜʘʥʠʝ 3-ʝ. ʄ.: ʅʔʖɼʀɸʄɽɼ, 2008.- 83ʩ. 

11. Hante, N.K., C. Medina, and M.J. Santos-Martinez, Effect on platelet function of 
metal-based nanoparticles developed for medical applications. Frontiers in 
cardiovascular medicineʶ - 2019. 6. - p. 139. 

12. Anastasova, E.I., et al., Hierarchical Porous Magnetite Structures: From Nanoparticle 
Assembly to Monolithic Aerogels. Journal of Colloid and Interface Science. - 2022. 
615. -  p. 206-214. 

 

 

 
ʆʎɽʅʂɸ ɺʃʀʗʅʀʗ ʇʈɽɼʇʆʉɽɺʅʆʁ ʆɹʈɸɹʆʊʂʀ ʉɽʄʗʅ ʈɸʇʉɸ ɹɸʂʊɽ-

ʈʀʗʄʀ ʈ. BACILLUS ʅɸ ɹʀʆʍʀʄʀʖ ʃʀʉʊʔɽɺ 
ɸʥʜʨʦʙʘʝʚ ɼʤʠʪʨʠʡ,  

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʛʦʨʦʜʘ ʅʦ-
ʚʦʩʠʙʠʨʩʢʘ "ʃʠʮʝʡ ˉ 9", 

10 çɽè ʢʣʘʩʩ,  
ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʩʣʝʥʥʠʢʦʚʘ ɺʣʘʜʠʩʣʘʚʘ ʉʝʨʛʝʝʚʥʘ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘ-
ʙʦʨʘʪʦʨʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʅɻɸʋ 

 

https://gemotest.ru/moskva/catalog/issledovaniya-krovi/gemostaziologiya/pokazateli-gemostaza/protrombinovoe-vremya-protrombinovyy-indeks/
https://gemotest.ru/moskva/catalog/issledovaniya-krovi/gemostaziologiya/pokazateli-gemostaza/protrombinovoe-vremya-protrombinovyy-indeks/
https://gemotest.ru/moskva/catalog/issledovaniya-krovi/gemostaziologiya/pokazateli-gemostaza/protrombinovoe-vremya-protrombinovyy-indeks/
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ʗʨʦʚʦʡ ʨʘʧʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʢʫʣʴʪʫʨ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʩʣʠʯʥʦʛʦ 
ʩʳʨʴʷ ʠ ʙʠʦʪʦʧʣʠʚʘ [1]. ʇʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ 
ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʷʨʦʚʦʛʦ ʨʘʧʩʘ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩ-
ʩʪʘʪʘ, ʚ 2022 ʛʦʜʫ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʜʦʣʞʠʣʩʷ ʨʦʩʪ ʧʣʦʱʘʜʝʡ ʧʦʜ ʷʨʦʚʳʤ 
ʨʘʧʩʦʤ ʠ ʝʛʦ ʚʘʣʦʚʳʡ ʩʙʦʨ [2]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʨʘʧʩʘ ʙʘʢʪʝʨʠ-
ʷʤʠ ʨ. Bacillus ʥʘ ʙʠʦʭʠʤʠʶ ʣʠʩʪʴʝʚ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ: ʷʨʦ-
ʚʦʡ ʨʘʧʩ ʩʦʨʪʘ çɸʥʪʘʨʝʩè, ʧʨʝʧʘʨʘʪ ʌʠʪʦʧ 8.67 (ʩʤʝʩʴ ʰʪʘʤʤʦʚ Bacillus 
amyloliquefaciens ɺʂʇʄ ɺ-10642, B. amyloliquefaciens ɺʂʇʄ ɺ-10643, B. subtilis ɺʂʇʄ 
ɺ-10641), ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʆʆʆ ʅʇʌ çʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨè (ʅʦʚʦʩʠʙʠʨʩʢ, ʨ.ʧ. 
ʂʦʣʴʮʦʚʦ). ɿʘʢʣʘʜʢʫ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ 2023 ʛʦʜʫ ʥʘ ʧʦʣʷʭ ʋʇʍ çʉʘʜ ʄʠ-
ʯʫʨʠʥʮʝʚè ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ɻɸʋ. ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʩʝʤʝʥʘ ʨʘʧʩʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʙʠʦʧʨʝ-
ʧʘʨʘʪʦʤ ʌʠʪʦʧ 8.67 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1ʭ107 ʂʆɽ/ʤʣ. ʇʨʦʙʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʭʠʤʠ-
ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʙʠʨʘʣʠʩʴ ʫ ʨʘʩʪʝʥʠʡ ʥʘ 4-ʶ ʥʝʜʝʣʶ ʧʦʩʣʝ ʧʦʩʝʚʘ. ʆʧʨʝʜʝʣʝ-
ʥʠʝ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʩ ʧʦʤʦʱʴʶ ʧʣʘʥʰʝʪʥʦʛʦ ʩʧʝʢʪʨʦʬʦʪʦ-
ʤʝʪʨʘ Thermo Scientific Varioskan LUX, ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʛʦʤʦʛʝʥʠʟʘʪʦʨʘ 
MagNA Lyser. ʂʘʨʦʪʠʥʦʠʜʳ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ 440,5 ʥʤ, ʭʣʦʨʦʬʠʣʣ ʘ ï ʧʨʠ 665 ʥʤ, ʭʣʦ-
ʨʦʬʠʣʣ b ï ʧʨʠ 649 ʥʤ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʦʚ a ʠ b ʚ ʚʳʪʷʞʢʝ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 
ʬʦʨʤʫʣʝ ɺʝʨʥʦʥʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʩʫʤʤʘʨʥʦʡ ʚʳ-
ʪʷʞʢʝ ʧʠʛʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ ɺʝʪʪʰʪʝʡʥʘ [3].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʘ ʠ ʙ ʚ 
ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʌʠʪʦʧʦʤ 8.67 ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʚ 
1,7 ʠ 1,1 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʪʘʢʦʝ ʧʦʚʳʰʝʥʠʷ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ 
ʨʘʩʪʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. 
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ɺʃʀʗʅʀɽ PH ʉʈɽɼʓ ʅɸ ʇʈʆʏʅʆʉʊʔ ʆʂʈɸʐʀɺɸʅʀʗ ʐɽʈʉʊʀ 
ɸʨʪʳʥʘ ɼʘʨʘ, 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ ʊʇʋ  
10 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɻʘʣʘʢʪʠʦʥʦʚʘ ɸʣʝʢʩʘʥʜʨʘ ʉʝʨʛʝʝʚʥʘ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʅʆʎ 
ʅ.ʄ. ʂʠʞʥʝʨʘ. 

ʆʢʨʘʰʠʚʘʥʠʝ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ. ʋʨʦʚʝʥʴ pH ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʦʢʨʘʰʠʚʘʥʠʝ, 
ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʦʢʨʘʩʢʠ.  

pH ï ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ. ɿʥʘʯʝʥʠʝ pH ʚʦʜʥʳʭ 
ʨʘʩʪʚʦʨʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 14, ʧʨʠʯʝʤ ʙʦʣʝʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ pH 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ, ʘ ʙʦʣʝʝ ʚʳʩʦʢʦʝ - ʦ ʧʦʚʳʰʝʥʥʦʡ 
ʱʝʣʦʯʥʦʩʪʠ. ɺʦʜʦʨʦʜ ʚʘʞʝʥ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ - ʦʪ 
ʘʛʨʦʭʠʤʠʠ ʜʦ ʤʝʜʠʮʠʥʳ ʠ ʪʨʘʥʩʧʦʨʪʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʚʣʠʷʝʪ ʥʘ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʭʠʤʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. [1]  

ɸʟʦʢʨʘʩʠʪʝʣʠ - ʵʪʦ ʢʣʘʩʩ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 
ʩʦʝʜʠʥʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʘʩʠʪʝʣʝʡ. ɺʩʝ ʘʟʦʢʨʘʩʠʪʝʣʠ ʚ 
ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʘʟʦʛʨʫʧʧ ʚʠʜʘ ïN=Nï.  

ɸʟʦʢʨʘʩʠʪʝʣʠ ʦʙʳʯʥʦ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʣʝʡ ʜʠʘʟʦʥʠʷ ʩ 
ʬʝʥʦʣʘʤʠ ʠʣʠ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ ï ʨʝʘʢʮʠʝʡ ʘʟʦʩʦʯʝʪʘʥʠʷ. ʀʩʭʦʜʥʳʡ ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʘʟʦʢʨʘʩʠʪʝʣʝʡ ʧʝʨʚʠʯʥʳʡ ʘʨʦʤʘʪʠʯʝʩʢʠʡ ʘʤʠʥ, ʢʦʪʦʨʳʡ ʧʫʪʝʤ 
ʜʠʘʟʦʪʠʨʦʚʘʥʠʷ ʧʨʝʚʨʘʱʘʶʪ ʚ ʜʠʘʟʦʩʦʝʜʠʥʝʥʠʝ, ʥʘʟʳʚʘʝʪʩʷ ʜʠʘʟʦʩʦʩʪʘʚʣʷʶʱʝʡ, ʘ 
ʬʝʥʦʣ ʠʣʠ ʘʤʠʥ, ʚʚʦʜʠʤʳʡ ʚ ʘʟʦʩʦʯʝʪʘʥʠʝ, ï ʘʟʦʩʦʩʪʘʚʣʷʶʱʝʡ ʢʨʘʩʠʪʝʣʷ.  [2] 

ɸʟʦʢʨʘʩʠʪʝʣʠ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ. ʆʥʠ ʧʦʛʣʦʱ
ʘʶʪ ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚʠʜʠʤʦʡ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʠ 
ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ʩʚʝʪʘ. ʆʢʨʘʰʠʚʘʥʠʝ ʜʘʝʪ ʮʚʝʪ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ 
ʤʘʪʝʨʠʘʣʘ. ɸʟʦʢʨʘʩʠʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʦʢʨʘʰʝʥʳ ʚ ʠʥʪʝʥʩʠʚʥʦ ʞʝʣʪʳʡ, ʦʨʘʥʞʝʚʳʡ, 
ʢʨʘʩʥʳʡ, ʩʠʥʠʡ ʠ ʟʝʣʝʥʳʡ. ʇʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
ʢʨʘʩʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʘʟʦʢʨʘʩʠʪʝʣʷʤʠ. ʄʥʦʛʠʝ ʠʥʜʠʢʘʪʦʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 
ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʘʟʦʢʨʘʩʠʪʝʣʷʤʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʝʱʝʩʪʚʦ 
ʩʪʘʣʦ ʢʨʘʩʠʪʝʣʝʤ, ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʝ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʙʝʟ 
ʭʨʦʤʦʬʦʨʦʚ ʥʝ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʦʢʨʘʩʢʫ, ʥʦ, ʥʘʭʦʜʷʩʴ ʩ ʥʠʤʠ ʚ ʝʜʠʥʦʡ ʮʝʧʠ 
ʩʦʧʨʷʞʝʥʠʷ, ʫʩʠʣʠʚʘʶʪ ʦʢʨʘʩʢʫ. ʊʘʢʠʝ ʛʨʫʧʧʳ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʘʫʢʩʦʭʨʦʤʳ. ʂ ʥʠʤ 
ʦʪʥʦʩʷʪʩʷ ʛʨʫʧʧʳ -OH, -NH2, -NHR, -NR2, -OR, -SH. [3] 

ʆʢʨʘʩʢʘ ʥʝʢʦʪʦʨʳʭ ʘʟʦʢʨʘʩʠʪʝʣʝʡ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʅ ʩʨʝʜʳ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 
ʢʠʩʣʦʡ ʠʣʠ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʩ ʫʯʘʩʪʠʝʤ ʘʫʢʩʦʭʨʦʤʥʳʭ ʛʨʫʧʧ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ 
ʩʦʣʷʥʦʛʦ ʨʘʩʪʚʦʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʘʚʘʪʴ ʠʣʠ ʧʨʠʥʠʤʘʪʴ 
ʵʣʝʢʪʨʦʥʳ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʢʨʘʩʠʪʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ 
ʠʥʜʠʢʘʪʦʨʦʚ.  [4] 

ɸʜʩʦʨʙʮʠʷ ï ʵʪʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʚʝʱʝʩʪʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʚ ʦʙʲʝʤʝ 
ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ɺ ʧʨʦʮʝʩʩʝ ʘʜʩʦʨʙʮʠʠ ʫʯʘʩʪʚʫʶʪ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ. 
ʊʚʝʨʜʦʝ ʚʝʱʝʩʪʚʦ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʚ ʦʙʲʝʤʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 
ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʧʦʛʣʦʱʘʝʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʘʟʳʚʘʝʪʩʷ ʘʜʩʦʨʙʝʥʪʦʤ. ʇʦʛʣʦʱʘʝʤʦʝ 
ʚʝʱʝʩʪʚʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʛʘʟʦʚʦʡ ʠʣʠ ʞʠʜʢʦʡ ʬʘʟʝ ʥʘʟʳʚʘʝʪʩʷ ʘʜʩʦʨʙʪʠʚʦʤ, ʘ ʧʦʩʣʝ 
ʪʦʛʦ, ʢʘʢ ʦʥʦ ʧʝʨʝʰʣʦ ʚ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ï ʘʜʩʦʨʙʘʪʦʤ. ɼʝʩʦʨʙʮʠʷ ð 
ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʘʜʩʦʨʙʝʥʪʘ. [5] 
ʎʝʣʴ ʨʘʙʦʪʳ: ʇʨʦʚʝʜʝʥʠʝ ʦʢʨʘʰʠʚʘʥʠʷ ʥʘʪʫʨʘʣʴʥʦʡ ʰʝʨʩʪʠ ʘʟʦʢʨʘʩʠʪʝʣʷʤʠ ʧʨʠ 
ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʨʅ ʩʨʝʜʳ. 
ɿʘʜʘʯʠ: 
1. ʉʜʝʣʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʢʨʘʩʠʪʝʣʝʡ ʜʣʷ ʰʝʨʩʪʠ. 
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2. ɺʳʙʨʘʪʴ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʘʟʦʢʨʘʩʠ-
ʪʝʣʠ. 
3. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʨʅ ʩʨʝʜʳ 

ɸʥʥʦʪʘʮʠʷ  
ɺ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʩʪʦʡ ʠ ʜʦʩʪʫʧʥʳʡ ʤʝʪʦʜ ʦʢʨʘʰʠʚʘʥʠʷ 
ʰʝʨʩʪʠ.  
ʀʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʨʅ ʩʨʝʜʳ ʥʘ ʧʨʦʯʥʦʩʪʴ ʦʢʨʘʰʠʚʘʥʠʷ. 
ʇʦʜʦʙʨʘʪʴ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʦʮʝʩʩʘ. 

ʄʝʪʦʜʠʢʘ ʧʦʜʛʦʪʦʚʢʠ ʨʘʩʪʚʦʨʦʚ ʘʟʦʢʨʘʩʠʪʝʣʝʡ: 
ʄʝʪʠʣʦʚʳʡ ʦʨʘʥʞʝʚʳʡ: 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʨʠʪʴ 0,05 Ñ 0,01 ʛ ʩʫʭʦʛʦ ʘʟʦʢʨʘʩʠʪʝʣʷ ʤʝʪʠʣ ʦʨʘʥʞʝʚʦʛʦ ʩ ʧʦʤʦʱʴʶ 
ʚʝʩʦʚ ʠ ʨʘʩʪʚʦʨʠʪʴ ʝʛʦ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʚ 50 ʤʣ ʢʠʧʷʱʝʡ ʚʦʜʳ.  
 
ʄʝʪʠʣʦʚʳʡ ʢʨʘʩʥʳʡ: 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʨʠʪʴ 0,01 Ñ 0,01 ʛ ʩʫʭʦʛʦ ʘʟʦʢʨʘʩʠʪʝʣʷ ʤʝʪʠʣ ʢʨʘʩʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 
ʚʝʩʦʚ ʠ ʨʘʩʪʚʦʨʠʪʴ ʚ 30 ʤʣ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʧʦʩʣʝ ʯʝʛʦ ʜʦʙʘʚʠʪʴ 20 ʤʣ ʚʦʜʳ ʠ 
ʨʘʟʤʝʰʘʪʴ ʧʦʣʫʯʠʚʰʫʶʩʷ ʩʤʝʩʴ. 
 
ɸʥʠʣʠʥʦʚʳʡ ʢʨʘʩʥʳʡ: 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʨʠʪʴ 0,01 Ñ 0,01 ʛ ʩʫʭʦʛʦ ʘʟʦʢʨʘʩʠʪʝʣʷ ʤʝʪʠʣ ʢʨʘʩʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 
ʚʝʩʦʚ ʠ ʨʘʩʪʚʦʨʠʪʴ ʚ 30 ʤʣ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʧʦʩʣʝ ʯʝʛʦ ʜʦʙʘʚʠʪʴ 20 ʤʣ ʚʦʜʳ ʠ 
ʨʘʟʤʝʰʘʪʴ ʧʦʣʫʯʠʚʰʫʶʩʷ ʩʤʝʩʴ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 
ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʠʣʠʥʦʚʳʡ ʢʨʘʩʥʳʡ, ʤʝʪʠʣʦʚʳʡ ʢʨʘʩʥʳʡ ʠ ʤʝʪʠʣʦʚʳʡ 

ʦʨʘʥʞʝʚʳʡ ʢʨʘʩʠʪʝʣʠ. 
  
 
 
 
 
 
 
 
 
 

ʈʠʩ 1. ʈʘʩʪʚʦʨʳ ʢʨʘʩʠʪʝʣʝʡ 
 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ ʢʨʘʩʠʪʝʣʝʡ. 
ɼʣʷ ʢʘʞʜʦʛʦ ʢʨʘʩʠʪʝʣʷ ʚʟʷʣʠ ʧʦ ʪʨʠ ʧʨʦʙʠʨʢʠ ʠ ʥʘʣʠʣʠ ʧʦ 10 ʤʣ ʨʘʩʪʚʦʨʘ. 
ɺ ʧʝʨʚʦʡ ʧʨʦʙʠʨʢʝ ʨʘʩʪʚʦʨʳ ʧʦʜʢʠʩʣʷʣʠ ʜʦ pH=2 (ʢʦʥʪʨʦʣʴ ʠʥʜʠʢʘʪʦʨʥʦʡ ʙʫʤʘʛʦʡ) 
10% ʨʘʩʪʚʦʨʦʤ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ. 
ɺʦ ʚʪʦʨʦʡ ʧʨʦʙʠʨʢʝ ʩʨʝʜʘ ʙʳʣʘ ʥʝʡʪʨʘʣʴʥʘʷ. 
ɺ ʪʨʝʪʴʝʡ 10% ʨʘʩʪʚʦʨʦʤ NaOH ʜʦʚʦʜʠʣʠ ʟʥʘʯʝʥʠʷ pH=10 (ʢʦʥʪʨʦʣʴ ʠʥʜʠʢʘʪʦʨʥʦʡ 
ʙʫʤʘʛʦʡ) 

ʆʧʳʪ 1. ʈʘʩʪʚʦʨ ʢʨʘʩʠʪʝʣʷ ʘʥʠʣʠʥʦʚʳʡ ʢʨʘʩʥʳʡ.  
ʆʧʠʩʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠʛʦʪʦʚʠʣʠ ʨʘʩʪʚʦʨʳ ʢʨʘʩʠʪʝʣʝʡ. 
ʈʘʩʪʚʦʨ ʢʨʘʩʠʪʝʣʷ ʚ ʢʠʩʣʦʡ ʠ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ ï ʞʝʣʪʳʡ, ʘ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ï 
ʬʠʦʣʝʪʦʚʳʡ. 
ʐʝʨʩʪʷʥʳʝ ʥʠʪʢʠ ʧʦ 10 ʩʤ ʦʧʫʩʪʠʣʠ ʚ ʧʨʦʙʠʨʢʠ ʩ ʨʘʩʪʚʦʨʘʤʠ ʥʘ 10 ʤʠʥʫʪ.  
ʇʦ ʠʩʪʝʯʝʥʠʶ ʚʨʝʤʝʥʠ ʜʦʩʪʘʣʠ ʥʠʪʢʠ ʠʟ ʧʨʦʙʠʨʦʢ. ʅʠʪʢʠ ʦʢʨʘʩʠʣʠʩʴ ʩʣʘʙʦ. 
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ɼʘʣʝʝ ʥʘʣʠʣʠ ʚ ʪʨʠ ʧʨʦʙʠʨʢʠ ʧʦ 10 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʜʣʷ ʧʨʦʚʝʨʢʠ 
ʜʝʩʦʨʙʮʠʠ ʠ ʦʧʫʩʪʠʣʠ ʥʘ 10 ʤʠʥʫʪ ʦʢʨʘʰʝʥʥʳʝ ʥʠʪʢʠ ʚ ʵʪʠ ʧʨʦʙʠʨʢʠ. ʇʦʩʣʝ 
ʥʘʙʣʶʜʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ ʢʨʘʩʠʪʝʣʷ. ɼʝʩʦʨʙʮʠʷ ʧʨʦʰʣʘ. 

 

 
 
ʈʠʩ 2. ʕʢʩʧʝʨʠʤʝʥʪ ʩ ʘʥʠʣʠʥʦʚʳʤ ʢʨʘʩʥʳʤ 
ʆʧʳʪ 2. ʈʘʩʪʚʦʨ ʢʨʘʩʠʪʝʣʷ ʤʝʪʠʣʦʚʳʡ ʢʨʘʩʥʳʡ.  

ʆʧʠʩʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠʛʦʪʦʚʠʣʠ ʨʘʩʪʚʦʨʳ ʢʨʘʩʠʪʝʣʝʡ. 
ʈʘʩʪʚʦʨ ʢʨʘʩʠʪʝʣʷ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ï ʤʘʣʠʥʦʚʳʡ, ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ ï ʢʨʘʩʥʳʡ, ʘ ʚ 
ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ï ʷʨʢʦ ʞʝʣʪʳʡ. 
ʐʝʨʩʪʷʥʳʝ ʥʠʪʢʠ ʧʦ 10 ʩʤ ʦʧʫʩʪʠʣʠ ʚ ʧʨʦʙʠʨʢʠ ʩ ʨʘʩʪʚʦʨʘʤʠ ʥʘ 10 ʤʠʥʫʪ.  
ʇʦ ʠʩʪʝʯʝʥʠʶ ʚʨʝʤʝʥʠ ʜʦʩʪʘʣʠ ʥʠʪʢʠ ʠʟ ʧʨʦʙʠʨʦʢ. ʇʦʣʫʯʠʣʠ ʥʘʩʳʱʝʥʥʳʝ ʷʨʢʠʝ 
ʮʚʝʪʘ. 
ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʝʩʦʨʙʮʠʠ ʥʘʣʠʣʠ ʚ ʪʨʠ ʧʨʦʙʠʨʢʠ ʧʦ 10 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ 
ʦʧʫʩʪʠʣʠ ʥʘ 10 ʤʠʥʫʪ ʦʢʨʘʰʝʥʥʳʝ ʥʠʪʢʠ ʚ ʵʪʠ ʧʨʦʙʠʨʢʠ. ʅʠʪʢʠ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʣʠ ʩʚʦʡ 
ʮʚʝʪ. ɼʝʩʦʨʙʮʠʷ ʥʝ ʧʨʦʰʣʘ. 
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ʈʠʩ 3. ʕʢʩʧʝʨʠʤʝʥʪ ʩ ʤʝʪʠʣʦʚʳʤ ʢʨʘʩʥʳʤ 
 
ʆʧʳʪ 3. ʈʘʩʪʚʦʨ ʢʨʘʩʠʪʝʣʷ ʤʝʪʠʣʦʚʳʡ ʦʨʘʥʞʝʚʳʡ.  

ʆʧʠʩʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠʛʦʪʦʚʠʣʠ ʨʘʩʪʚʦʨʳ ʢʨʘʩʠʪʝʣʝʡ. 
ʈʘʩʪʚʦʨ ʢʨʘʩʠʪʝʣʷ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ï ʪʝʤʥʦ ʢʨʘʩʥʳʡ, ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ ï ʦʨʘʥʞʝʚʳʡ, 
ʘ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ï ʞʝʣʪʳʡ. 
ʐʝʨʩʪʷʥʳʝ ʥʠʪʢʠ ʧʦ 10 ʩʤ ʦʧʫʩʪʠʣʠ ʚ ʧʨʦʙʠʨʢʠ ʩ ʨʘʩʪʚʦʨʘʤʠ ʥʘ 10 ʤʠʥʫʪ.  
ʇʦ ʠʩʪʝʯʝʥʠʶ ʚʨʝʤʝʥʠ ʜʦʩʪʘʣʠ ʥʠʪʢʠ ʠʟ ʧʨʦʙʠʨʦʢ. ʅʠʪʢʠ ʭʦʨʦʰʦ ʦʢʨʘʩʠʣʠʩʴ.  ɼʣʷ 
ʧʨʦʚʝʨʢʠ ʜʝʩʦʨʙʮʠʠ ʥʘʣʠʣʠ ʚ ʪʨʠ ʧʨʦʙʠʨʢʠ ʧʦ 10 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ 
ʦʧʫʩʪʠʣʠ ʥʘ 10 ʤʠʥʫʪ ʦʢʨʘʰʝʥʥʳʝ ʥʠʪʢʠ ʚ ʵʪʠ ʧʨʦʙʠʨʢʠ. ʅʠʪʢʠ ʩʦʭʨʘʥʠʣʠ ʩʚʦʡ ʮʚʝʪ. 
ɼʝʩʦʨʙʮʠʷ ʥʝ ʧʨʦʰʣʘ. 

 
 

 

 
 
 

ʈʠʩ 4. ʕʢʩʧʝʨʠʤʝʥʪ ʩ ʤʝʪʠʣʦʚʳʤ ʦʨʘʥʞʝʚʳʤ 
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ʊʘʙʣʠʮʘ 1. ʆʢʨʘʩʢʘ ʢʨʘʩʠʪʝʣʝʡ ʚ pH ʠ ʚʦʜʥʦʡ ʩʨʝʜʘʭ 
 

ʢʨʘʩʠʪʝʣʴ pH H2O 

ʢʠʩʣʘʷ ʥʝʡʪʨʘʣʴʥʘʷ ʱʝʣʦʯʥʘʷ ʢʠʩʣʘʷ ʥʝʡʪʨʘʣʴʥʘʷ ʱʝʣʦʯʥʘʷ 

ʘʥʠʣʠʥʦʚʳʡ 
ʢʨʘʩʥʳʡ 

ʙʣʝʜʥʦ 
ʞʝʣʪʳʡ 

ʙʣʝʜʥʦ 
ʞʝʣʪʳʡ 

ʬʠʦʣʝʪʦʚ
ʳʡ 

ʙʝʣʳʡ ʙʝʣʳʡ ʙʝʣʳʡ 

ʤʝʪʠʣʦʚʳʡ 
ʢʨʘʩʥʳʡ 

ʤʘʣʠʥʦʚ
ʳʡ 

ʢʨʘʩʥʳʡ ʞʝʣʪʳʡ ʤʘʣʠʥʦʚ
ʳʡ 

ʢʨʘʩʥʳʡ ʞʝʣʪʳʡ 

ʤʝʪʠʣʦʚʳʡ 
ʦʨʘʥʞʝʚʳʡ 

ʪʝʤʥʦ 
ʢʨʘʩʥʳʡ 

ʦʨʘʥʞʝʚʳʡ ʞʝʣʪʳʡ ʪʝʤʥʦ 
ʢʨʘʩʥʳʡ 

ʦʨʘʥʞʝʚʳʡ ʞʝʣʪʳʡ 

 
 
ɺʳʚʦʜʳ ʧʨʦʝʢʪʘ: 
1. ʇʨʦʚʝʣʠ ʦʢʨʘʰʠʚʘʥʠʝ ʰʝʨʩʪʷʥʳʭ ʥʠʪʝʡ ʪʨʝʤʷ ʨʘʩʪʚʦʨʘʤʠ ʘʟʦʢʨʘʩʠʪʝʣʝʡ ʧʨʠ 
ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʨʅ. 
2. ʉʘʤʫʶ ʩʪʦʡʢʫʶ ʠ ʥʘʩʳʱʝʥʥʫʶ ʦʢʨʘʩʢʫ ʰʝʨʩʪʷʥʳʭ ʥʠʪʝʡ ʥʘʙʣʶʜʘʣʠ ʩ ʢʨʘʩʠʪʝʣʝʤ 
ʤʝʪʠʣʦʚʳʤ ʢʨʘʩʥʳʤ. 
3. ʂʨʘʩʠʪʝʣʴ ʘʥʠʣʠʥʦʚʳʡ ʢʨʘʩʥʳʡ ʧʦʢʘʟʘʣ ʥʘʠʤʝʥʴʰʫʶ ʩʪʦʡʢʦʩʪʴ ʠ ʣʝʛʢʦ 
ʧʦʜʚʝʨʛʘʣʩʷ ʜʝʩʦʨʙʮʠʠ ʩ ʰʝʨʩʪʷʥʳʭ ʥʠʪʝʡ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
ʀʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢ 
[1] ʏʪʦ ʪʘʢʦʝ ʨʅ ʠ ʟʘʯʝʤ ʝʛʦ ʠʟʤʝʨʷʪʴ? 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.xn----itboohhbdm8h.xn--
p1ai/articleph  
 
[2] ʃʂ-8. ɸʟʦ- ʠ ʜʠʘʟʦʩʦʝʜʠʥʝʥʠʷ. 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: https://pcgroup.ru/blog/azokrasiteli-samyj-
populyarnyj-vid-sinteticheskih-krasitelej/   
 
[3] ɸʟʦʢʨʘʩʠʪʝʣʠ ï ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʚʠʜ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ. 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: https://pcgroup.ru/blog/azokrasiteli-samyj-
populyarnyj-vid-sinteticheskih-krasitelej/  
 
[4] ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʮʚʝʪʥʦʩʪʠ. ɸʟʦʢʨʘʩʠʪʝʣʠ. 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: https://studopedia.net/17_83359_osnovi-teorii-
tsvetnosti-azokrasiteli.html  
 
[5] ɸʜʩʦʨʙʮʠʷ.  
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: https://studfile.net/  
 

 

 

 

 

 

https://www.эксперт-рн.рф/articleph
https://www.эксперт-рн.рф/articleph
https://pcgroup.ru/blog/azokrasiteli-samyj-populyarnyj-vid-sinteticheskih-krasitelej/
https://pcgroup.ru/blog/azokrasiteli-samyj-populyarnyj-vid-sinteticheskih-krasitelej/
https://pcgroup.ru/blog/azokrasiteli-samyj-populyarnyj-vid-sinteticheskih-krasitelej/
https://pcgroup.ru/blog/azokrasiteli-samyj-populyarnyj-vid-sinteticheskih-krasitelej/
https://studopedia.net/17_83359_osnovi-teorii-tsvetnosti-azokrasiteli.html
https://studopedia.net/17_83359_osnovi-teorii-tsvetnosti-azokrasiteli.html
https://studfile.net/
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ʆʇʈɽɼɽʃɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʅʀʊʈɸʊʆɺ ɺ ʇʈʆɼʋʂʊɸʍ ʇʀʊɸʅʀʗ 
ɹʘʨʘʯʝʚʩʢʘʷ ʀʨʠʥʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʥʝʪʠʧʦʚʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʂʫʨʛʘʥ-
ʩʢʦʡ ʦʙʣʘʩʪʠ çʎʝʥʪʨ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡè, ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʝ çɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè,  
11 ʢʣʘʩʩ 
ʛ. ʂʫʨʛʘʥ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʈʘʭʤʘʪʫʣʠʥʘ ɸʥʘʩʪʘʩʠʷ ɸʣʝʢʩʝʝʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘ-
ʟʦʚʘʥʠʷ 

 
ɸʥʥʦʪʘʮʠʷ. ʅʠʪʨʘʪʳ ʠ ʥʠʪʨʠʪʳ ð ʵʪʦ ʭʠʤʠʯʝʩʢʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʣʠ 
ʠ ʵʬʠʨʳ ʘʟʦʪʠʩʪʦʡ (HNO2) ʠ ʘʟʦʪʥʦʡ (HNO3) ʢʠʩʣʦʪ. ʆʥʠ ʧʦʧʘʜʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʩ ʧʠ-
ʱʝʡ, ʚʦʜʦʡ, ʩʦʢʘʤʠ ʠ ʤʦʣʦʢʦʤ. ɺʣʠʷʥʠʝ ʥʠʪʨʘʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩʘʤʦ ʧʦ ʩʝʙʝ 
ʤʘʣʦʪʦʢʩʠʯʥʦʝ ʠ ʫʤʝʨʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʠʱʝ ʠ ʚʦʜʝ, ʥʝ ʧʨʠʚʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 
ʢ ʢʘʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʆʥʠ ʥʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʣʝʛʢʦ ʚʳʚʦʜʷʪʩʷ ʠʟ ʥʝʛʦ. 
ʉʠʪʫʘʮʠʷ ʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ ʧʦʩʪʫʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʝʞʝʜʥʝʚʥʦʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʫʞʝ ʙʦʣʝʝ ʦʧʘʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʥʠʪʨʠʪʦʚ, 
ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʠʪʨʘʪʳ ʥʝ ʥʘʢʘʧ-
ʣʠʚʘʣʠʩʴ ʚ ʦʨʛʘʥʠʟʤʝ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʩʫʱʝʩʪʚʫʝʪ ʇɼʂ (ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠ-
ʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ) [2] ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ. 
ʎʝʣʴ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 
ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʚʝʜʝʥʠʡ ʦ ʩʦʜʝʨʞʘʥʠʠ ʚ ʥʠʭ ʥʠʪʨʘʪʦʚ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʝʩʪ-ʩʠʩʪʝʤʘ ñʅʠʪ-
ʨʘʪ-ʪʝʩʪò ñʂʨʠʩʤʘʩò.  
ʈʝʟʫʣʴʪʘʪʳ. ʊʝʩʪ-ʧʦʣʦʩʢʘ ʩʤʘʯʠʚʘʣʘʩʴ ʚ ʩʦʢʝ ʦʙʨʘʟʮʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʠʩ. 1),  

 
ʈʠʩʫʥʦʢ 1. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʨʘʟʮʝ. 

ʜʘʣʝʝ ʥʘ ʫʯʘʩʪʢʝ ʪʝʩʪ-ʧʦʣʦʩʢʠ ʩ ʮʚʝʪʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʵʬʬʝʢʪʘ ʦʧʨʝ-
ʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʠʪʨʘʪʦʚ.  
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ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʜʚʘ ʦʛʫʨʮʘ ʠʟ ʨʘʟʥʳʭ ʪʦʨʛʦʚʳʭ ʩʝʪʝʡ ʠ ʷʙʣʦʢʦ. ʇʦ ʠʩ-
ʪʝʯʝʥʠʠ ʪʨʝʭ ʤʠʥʫʪ ʪʝʩʪ-ʧʦʣʦʩʢʠ ʧʨʠʦʙʨʝʣʠ ʨʘʟʥʳʝ ʦʪʪʝʥʢʠ ʨʦʟʦʚʦʛʦ ʠ ʙʣʘʛʦʜʘʨʷ 
ʪʘʙʣʠʮʝ ʇɼʂ [1], ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʚ ʥʘʙʦʨʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳ-
ʚʦʜʳ: 

1. ʇʝʨʚʳʡ ʦʛʫʨʝʮ ʧʦʢʘʟʘʣ ʨʝʟʫʣʴʪʘʪ 50 ʤʛ ʥʠʪʨʘʪʦʚ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʥʦʨʤʝ, ʘ ʚʪʦʨʦʡ 200 ʤʛ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʝʝ ʧʨʝʚʳʰʘʝʪ.  

2. ɺ ʷʙʣʦʢʝ ʥʠʪʨʘʪʳ ʪʦʞʝ ʦʢʘʟʘʣʠʩʴ ʚ ʥʦʨʤʝ, ʧʦʣʦʩʢʘ ʧʨʠʦʙʨʝʣʘ ʣʝʛʢʠʡ ʨʦʟʦʚʘ-
ʪʳʡ ʦʪʪʝʥʦʢ, ʢʦʪʦʨʳʡ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʠʪʨʘʪʦʚ ʪʘʤ ʤʝʥʴʰʝ 50 ʤʛ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ɿʥʘʯʝʥʠʷ ʇɼʂ ʥʠʪʨʘʪʦʚ. ð ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // ɸʣʴʬʘ ʕʢʦ | ʂʦʥʪʨʦʣʠʨʫʡ ʥʝ-
ʚʠʜʠʤʦʝ: [ʩʘʡʪ]. ð URL: https://alfaeco.su/znacheniya-pdk-nitratov/ (ʜʘʪʘ ʦʙʨʘ-
ʱʝʥʠʷ: 31.01.2024). 

2. ʊʘʙʣʠʮʘ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ. ð ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥ-
ʥʳʡ // podarkoff.com: [ʩʘʡʪ]. ð URL: 
http//www.google.ru/url?sa=i&url=https%3A%2F%2Fwww.podarkoff.com.ua%2Fpa
ges%2F67%2F&psig=AOvVaw3syqX4YooVpauMn9wnSSya&ust=1706763360822
000&source=images&cd=vfe&opi=89978449&ved=0CAYQn5wMahcKEwjgxobV7oa
EAxUAAAAAHQAAAAAQBA (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 31.01.2024). 

 

 

 

 

ʆʎɽʅʂɸ ʋʈʆɺʅʗ ʐʋʄɸ ɺ ɻʆʈʆɼɽ ʊʆʄʉʂɽ 
ɹʘʨʳʰʥʠʢʦʚʘ ɼʘʨʴʷ ʄʘʢʩʠʤʦʚʥʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ ʊʇʋ  
10 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɺʪʦʨʫʰʠʥʘ ɸʥʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʢ.ʭ.ʥ., ʜʦʮʝʥʪ ʆʂɼ ʀʐʅʂɹ 
 

ʐʫʤ ï ɻ ʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ. ʆʪ ʧʦʩʪʦʷʥʥʦʛʦ 
ʰʫʤʘ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʛʨʦʤʢʦʡ ʤʫʟʳʢʠ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʦʛʦ 
ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ, ʥʘʧʨʠʤʝʨ ʚ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʘʭ ʠ ʥʘ ʛʦʨʦʜʩʢʠʭ ʧʣʦʱʘʜʷʭ, ʥʘʰ ʩʣʫʭ 
ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʘʛʨʫʟʢʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʰʫʤʘ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. ʀʟ-ʟʘ 
ʵʪʦʛʦ ʰʫʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ, 
ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʊʦʤʩʢʘ. 

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʰʫʤʘ ʥʘ ʥʘʩʝʣʝʥʠʝ ʛʦʨʦʜʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘ-
ʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʢʦʤʬʦʨʪʘ ʞʠʪʝʣʝʡ, ʚʝʜʴ ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 
ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘ ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʢʘʢ ʥʝʜʦʦʮʝʥʝʥʥʫʶ ʫʛʨʦʟʫ [1]. ʉʘʤʦ ʠʟʤʝʨʝ-
ʥʠʝ ʰʫʤʘ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʝʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʟʘʚʦʜʦʚ, ʩʢʣʘʜʦʚ. 
ʄʝʪʦʜʠʢʠ ʟʘʤʝʨʘ ʰʫʤʘ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ɻʆʉʊ 23337 2014 ʛʦʜʘ [2], ʘ ʩʘʤʦ ʠʟʤʝʨʝ-
ʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʧʦ ʨʘʩʧʦʨʷʞʝʥʠʶ 
ʘʨʙʠʪʨʘʞʥʦʛʦ ʩʫʜʘ ʠʣʠ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ. ɺ ʩʣʫʯʘʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 
ʥʦʨʤ ʰʫʤʦʚʦʛʦ ʨʝʛʣʘʤʝʥʪʘ, ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʦʩʷʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ ʜʦ ʧʨʝʜʝʣʦʚ 
ʥʦʨʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ɺʆɿ ʩʪʘʨʘʝʪʩʷ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʳ ʠ ʧʨʦ-
ʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ. ʇʦʜʦʙʥʳʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʳ, ʧʦ ʪʦʤʫ, 
ʢʘʢ ʥʝʚʦʟʤʦʞʥʦ ʩ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤ, ʠʣʠ ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʤʦ-
ʞʝʪ ʙʳʪʴ ʩʪʦʣʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʯʪʦ ʥʘ ʥʝʛʦ ʠ ʥʝ ʙʫʜʫʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ. ʆʜʥʘʢʦ, 
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ʜʘʞʝ ʥʝʙʦʣʴʰʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ ʥʘ ʦʨʛʘʥʠʟʤ, ʤʦʞʝʪ ʚʦʟʳ-
ʤʝʪʴ ʥʘʢʦʧʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʠ ʧʨʠʚʝʩʪʠ ʢ ʦʩʥʦʚʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʛʦ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʧʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠ-
ʩʪʝʤʳ ʠ ʚʳʜʝʣʝʥʠʝ ʩʪʨʝʩʩʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʘʜʨʝʥʘʣʠʥʘ ʠ ʢʦʨʪʠʟʦʣʘ, ʧʦʚʳʰʝʥʥʦʝ 
ʥʘʧʨʷʞʝʥʠʝ ʤʳʰʮ, ʫʭʫʜʰʝʥʠʝ ʩʥʘ, ʧʣʦʭʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʠ ʫʭʫʜʰʝʥʠʝ ʧʘʤʷʪʠ ʠ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ. ɼʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʰʫʤʘ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʩʥʠʞʝʥʠʝ ʩʣʫʭʘ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʩʦʩʪʘʚʣʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ. 
ɻʠʧʦʪʝʟʘ: ʫʨʦʚʝʥʴ ʰʫʤʘ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ ʚʳʰʝ, ʯʝʤ ʚ ʨʘʡ-

ʦʥʘʭ ʘʢʪʠʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ. 
ʎʝʣʴ: ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʰʫʤʘ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ ʚ ʨʘʡʦʥʘʭ ʘʢ-

ʪʠʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ. 
ɿʘʜʘʯʠ: 
1) ɺʳʷʚʠʪʴ ʨʘʡʦʥʳ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ ʠ ʨʘʡʦʥʳ ʩ ʘʢʪʠʚʥʳʤʠ ʪʝʭ-

ʥʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ (ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ, ʨʘʡʦʥʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ). 
2) ʇʨʦʚʝʩʪʠ ʧʨʦʮʝʜʫʨʫ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʘ ʚ ʚʳʜʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ. 
3) ʆʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʝ ʚʣʠʷʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʫʨʦʚʥʝʡ ʰʫʤʘ ʥʘ ʞʠʪʝʣʝʡ, ʧʨʦ-

ʞʠʚʘʶʱʠʭ ʚʙʣʠʟʠ ʦʮʝʥʠʚʘʝʤʳʭ ʨʘʡʦʥʦʚ 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʤʝʨʝʥʠʝ, ʩʨʘʚʥʝʥʠʝ, ʵʢʩʧʝʨʠʤʝʥʪ, ʘʥʘʣʠʟ, ʠʟʫʯʝʥʠʝ ʠ 

ʦʙʦʙʱʝʥʠʝ. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: h ʫʤʦʤʝʨ. 
ʇʝʨʚʦʡ ʥʘʰʝʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʨʘʡʦʥʦʚ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʣʶ-

ʜʝʡ ʠ ʨʘʡʦʥʦʚ ʩ ʘʢʪʠʚʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʤʳ ʦʙʨʘʪʠʣʠʩʴ ʢ ʦʬʠ-
ʮʠʘʣʴʥʳʤ ʢʘʨʪʘʤ ʛʦʨʦʜʘ ʊʦʤʩʢʘ, ʥʘ ʢʦʪʦʨʳʭ ʦʪʨʘʞʝʥʳ ʥʫʞʥʳʝ ʥʘʤ ʜʘʥʥʳʝ. ɺʳʷʩʥʠ-
ʣʦʩʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʨʦʚʦʜʠʪʩʷ ʚ ʃʝʥʠʥʩʢʦʤ ʠ ʆʢ-
ʪʷʙʨʴʩʢʦʤ ʨʘʡʦʥʘʭ. ʀʟ ʚʩʝʭ ʤʝʩʪ, ʤʳ ʚʳʜʝʣʠʣʠ ʪʝ, ʢʦʪʦʨʳʝ ʙʣʠʞʝ ʚʩʝʛʦ ʥʘʭʦʜʷʪʩʷ ʢ 
ʜʦʤʘʤ, ʦʬʠʩʘʤ, ʪʦʨʛʦʚʳʤ ʮʝʥʪʨʘʤ ʠ ʪ.ʜ.è). ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʝʩʪʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝ-
ʨʝʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ɾʂ çɺʦʡʢʦʚè ʠ ʤʢʨ. ɿʝʣʝʥʳʝ ʛʦʨʢʠ ʠʟ-ʘ ʙʣʠʟʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʢ ʞʠʣʳʤ ʜʦʤʘʤ ʠ ʰʢʦʣʘʤ. ʄʢʨ. ʉʝʚʝʨʥʳʡ ʛʦʨʦʜʦʢ ʙʳʣ ʚʳʙʨʘʥ, 
ʢʘʢ ʤʝʩʪʦ ʠʟʤʝʨʝʥʠʷ, ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʢʪʦʨʦʚ, ʨʘʩʧʦʣʦ-
ʞʝʥʥʳʭ ʨʷʜʦʤ ʩ ʞʠʣʳʤʠ ʤʘʣʦʵʪʘʞʥʳʤʠ ʜʦʤʘʤʠ. ʉʨʝʜʠ ʤʝʩʪ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ 
ʣʶʜʝʡ, ʤʳ ʦʪʦʙʨʘʣʠ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ (çʃʝʪʦè, çʀʟʫʤʨʫʜʥʳʡ ʛʦʨʦʜè, 
çʄʝʛʘʧʦʣʠʩè) ʠ ʅʦʚʦʩʦʙʦʨʥʫʶ ʧʣʦʱʘʜʴ. 
ʈʠʩ. 1. ʂʘʨʪʘ ʊʈʎ ʛʦʨʦʜʘ ʊʦʤʩʢʘ                                 ʈʠʩ. 2. ʂʘʨʪʘ ʩʪʨʦʷʱʠʭʩʷ ʦʙʲʝʢʪʦʚ 

ʛʦʨʦʜʘ ʊʦʤʩʢʘ [3] 
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ʅʘʤ ʙʳʣʦ ʚʘʞʥʦ ʩʜʝʣʘʪʴ ʠʟʤʝʨʝʥʠʷ ʥʠ ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʷʜʦʤ ʩ ʤʝ-
ʩʪʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʛʜʝ, ʠ ʪʘʢ ʧʦʥʷʪʥʦ, ʫʨʦʚʝʥʴ ʰʫʤʘ ʚ ʜɹ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 
ʥʦʨʤʫ. ʄʳ ʧʦʩʯʠʪʘʣʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʠʟʤʝʨʝʥʠʷ ʥʘʭʦʜʷʩʴ ʥʘ ʨʘʩʩʪʦ-
ʷʥʠʠ ʦʪ ʛʣʘʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʠʟʤʝʨʝʥʠʷʭ ʚ ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ ʠ 
ʤʠʢʨʦʨʘʡʦʥʘʭ, ʤʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʰʫʤʦʤʝʨ ʥʘ ʜʝʪʩʢʠʭ ʧʣʦʱʘʜʢʘʭ ʠ ʨʷʜʦʤ ʩ ʦʢʥʘʤʠ 
ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʜʦʤʘ, ʛʜʝ ʣʶʜʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʰʫʤʦʚʦʤʫ ʟʘʛʨʷʟʥʝ-
ʥʠʶ. ʉ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ ʙʳʣʦ ʪʘʢʞʝ. ʐʫʤ ʚ ʊʈʎ ʩʦʟʜʘʝʪʩʷ ʥʝ  

 
ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʛʨʦʤʢʦʡ ʤʫʟʳʢʠ ʠ ʨʘ-

ʙʦʪʘʶʱʠʭ ʢʘʩʩʦʚʳʭ ʘʧʧʘʨʘʪʦʚ ʠʣʠ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʝʜʳ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ 
ʦ ʬʫʜʢʦʨʜʝ, ʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʥʘʨʫʞʠ ʊʈʎ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʦʝ ʩʢʦʧʣʝʥʠʝ 
ʤʘʰʠʥ, ʦʞʠʚʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʛʣʘʚʥʦʡ ʫʣʠʮʝ ʠ ʟʘʯʘʩʪʫʶ ʪʘʢʞʝ ʨʘʙʦʪʘʶʪ ʛʨʦʤʢʦʛʦ-
ʚʦʨʠʪʝʣʠ.  

ʊʘʢ ʞʝ, ʤʳ ʟʘʨʘʥʝʝ ʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʥʦʨʤʘʪʠʚʘʤʠ ʚʦʩʧʨʠʷʪʠʷ ʯʝʣʦʚʝʢʦʤ ʰʫʤʘ, 
ʯʪʦʙʳ ʧʦʥʠʤʘʪʴ, ʧʨʝʚʳʰʘʶʪ ʣʠ ʵʪʫ ʥʦʨʤʫ ʟʘʤʝʨʳ ʥʘ ʚʳʙʨʘʥʥʳʭ ʥʘʤʠ ʪʦʯʢʘʭ ʠʣʠ ʥʝʪ. 
ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʥʝ 
ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 40 ʜɹ, ʘ ʚ ʥʦʯʥʦʝ ï 30 ʜɹ [4]. ɺ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʚ ʫʩʣʦʚʠʷʭ ʢʘʢʦʡ-
ʣʠʙʦ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦ ʛʦʨʦʜʫ, ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʩʧʦʢʦʡʥʦ ʚʦʩ-
ʧʨʠʥʠʤʘʪʴ ʧʦʩʪʦʨʦʥʥʠʝ ʰʫʤʳ ʩ ʛʨʦʤʢʦʩʪʴʶ ʜʦ 70ʜɹ. ʐʫʤʳ ʩʚʳʰʝ 70ʜɹ ʫʞʝ ʚʳʟʳ-
ʚʘʶʪ ʜʠʩʢʦʤʬʦʨʪ, ʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʥʝʛʘ-
ʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʘ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧ-
ʣʝʥʠʷ ʣʶʜʝʡ ʠ ʨʘʡʦʥʘʭ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ (ʜɹ). 

ʄʝʩʪʘ ʠʟʤʝʨʝʥʠʡ ʕʢʩʧʝʨʝʤʝʥʪʳ 

ʀʟʤʝʨʝʥʠʝ ʙʣʠʟʢʦ ʢ ʪʝʭʥʠ-
ʯʝʩʢʠʤ ʨʘʙʦʪʘʤ/ʚʥʫʪʨʠ ʊʈʎ 

ʀʟʤʝʨʝʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 
ʦʪ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ/ʥʘ 
ʧʘʨʢʦʚʢʝ ʊʈʎ 
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ʊʈʎ çʃʝʪʦè 65-67 56-60 

ʊʈʎ çʀʟʫʤʨʫʜʥʳʡ ʛʦ-
ʨʦʜè 

76-79 72-75 

ʊʈʎ çʄʝʛʘʧʦʣʠʩè 73-77 67-69 

ɾʂ çɺʦʡʢʦʚè 78-80 71-73 

ʤʢʨ. çɿʝʣʝʥʳʝ ʛʦʨʢʠè 75-80 70-74 

ʤʢʨ. çʉʝʚʝʨʥʳʡ ʛʦʨʦ-
ʜʦʢè 

64-65 56-57 

ʇʣʦʱʘʜʴ çʅʦʚʦʩʦʙʦʨ-
ʥʘè̫ 

75-85 62-64 

 
ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʟʤʝʨʝʥʠʡ ʤʳ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʰʫʤʘ ʚ ʜʚʫʭ, ʪʘʢ ʩʢʘʞʝʤ, 

ʩʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʪʦʨʛʦʚʦ-
ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʮʝʥʪʨʘʭ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʤʝʩʪʘʭ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʊʈʎ çʄʝʛʘʧʦʣʠʩè 
(73-77ʜɹ) ʠ ʤʢʨ. çɿʝʣʝʥʳʝ ʛʦʨʢʠè (75-80ʜɹ), ʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠʭ ʨʘʟʥʠʮʘ ʩʦ-
ʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 2-3ʜɹ, ʯʪʦ ʜʦʚʦʣʴʥʦ ʤʘʣʦ. ɺ ʤʢʨ. çʉʝʚʝʨʥʳʡ ʛʦʨʦʜʦʢè, ʢʦʪʦʨʳʡ ʧʦ 
ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ, ʫʨʦʚʝʥʴ ʰʫʤʘ, ʥʘ ʫʜʠʚʣʝʥʠʝ, ʥʝ ʧʨʝ-
ʚʳʰʘʝʪ ʥʦʨʤ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ. ɽʱʝ ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʳ ʩʯʠʪʘʣʠ, ʯʪʦ ʚ ʵʪʦʡ ʪʦʯʢʝ 
ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʝʥʴ ʰʫʤʘ ʙʫʜʝʪ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ, ʥʦ ʚ ʤʢʨ. çʉʝʚʝʨʥʳʡ ʛʦʨʦʜʦʢè 
ʦʢʘʟʘʣʠʩʴ ʩʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʰʫʤʘ, ʚʩʝʛʦ 64-65ʜɹ ʨʷʜʦʤ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 56-
57ʜɹ ʨʷʜʦʤ ʩ ʜʦʤʘʤʠ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʭʦʜʷʱʠʝʩʷ ʪʘʤ ʧʨʝʜʧʨʠʷʪʠʷ ʭʦʨʦʰʦ ʟʚʫ-
ʢʦʠʟʦʣʠʨʫʶʪ ʩʚʦʠ ʟʜʘʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʮʝʭʘ, ʯʪʦʙʳ ʣʶʜʠ, ʞʠʚʫʱʠʝ ʚ ʙʣʠʟʢʦ ʩʪʦ-
ʷʱʠʭ ʜʦʤʘʭ, ʤʦʛʣʠ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʢʦʤʬʦʨʪʥʦ ʠ ʥʝ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʰʫʤʦʚʦʤʫ ʟʘ-
ʛʨʷʟʥʝʥʠʶ. ʉʘʤʳʤ ʰʫʤʥʳʤ ʤʝʩʪʦʤ ʞʝ ʦʢʘʟʘʣʘʩʴ ʧʣʦʱʘʜʴ çʅʦʚʦʩʦʙʦʨʥʘè̫ ʩ ʧʦʢʘʟʘ-
ʪʝʣʷʤʠ 75-85ʜɹ ʨʷʜʦʤ ʩ ʬʦʥʪʘʥʦʤ ʠ 62-64ʜɹ ʚ ʛʣʫʙʠʥʝ ʩʘʤʦʡ ʧʣʦʱʘʜʠ. ʈʷʜʦʤ ʩ ʥʝʡ 
ʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʥʦ ʥʘʭʦʜʷʱʠʡʩʷ ʨʷʜʦʤ ʧʨʦʩʧʝʢʪ ʃʝʥʠʥʘ ʠ ʧʦ-
ʩʪʦʷʥʥʳʡ ʧʦʪʦʢ ʩʪʫʜʝʥʪʦʚ ʠʟ ʊʋʉʋʈʘ, ʊɻʋ, ʊʇʋ ʠ ʜʨʫʛʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩʦʟʜʘʶʪ 
ʚ ʙʫʜʥʠʝ ʜʥʠ ʤʥʦʛʦ ʰʫʤʘ. 

ʀʟʥʘʯʘʣʴʥʦ, ʥʘʰʠʤ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ ʙʳʣʦ ʪʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʰʫʤʘ ʚ ʤʝʩʪʘʭ ʤʘʩ-
ʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ ʚʳʰʝ, ʯʝʤ ʚ ʤʝʩʪʘʭ ʘʢʪʠʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʅʦ ʩʝʡʯʘʩ, 
ʩʤʦʪʨʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʰʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʢʘ-
ʟʘʣʦʩʴ ʣʦʞʥʳʤ. ʍʦʪʴ ʠ ʥʝʥʘʤʥʦʛʦ, ʥʦ ʫʨʦʚʝʥʴ ʰʫʤʘ ʚ ʤʝʩʪʘʭ ʘʢʪʠʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 
ʨʘʙʦʪ ʚʳʰʝ, ʯʝʤ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ. ʅʦ ʵʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʝʩʣʠ 
ʤʝʞʜʫ ʥʠʤʠ ʪʘʢʘʷ ʤʘʣʝʥʴʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ, ʪʦ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʥʝʛʘʪʠʚʥʦʛʦ 
ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʜʦʣʛʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʰʫʤʘ ʥʘ ʦʨʛʘʥʠʟʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʉʘʤ ʧʦ ʩʝʙʝ ʟʚʫʢ ʧʝʨʝʭʦʜʠʪ ʚ ʢʘʪʝʛʦʨʠʶ çh ʫʤʘè, ʢʦʛʜʘ ʧʝ-
ʨʝʩʝʢʘʝʪ ʧʦʨʦʛ ʚ 60ʜɹ. ɺʩʝ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʡ ʧʨʝʚʳʰʘʶʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, ʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦ, ʜʦʣʛʦʝ ʥʘʭʦʞʜʝʥʠʝ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 
ʧʦʩʣʝʜʩʪʚʠʷʤ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ: ʛʦʣʦʚʥʦʡ ʙʦʣʠ, ʧʦʪʝʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʧʦʚʳʰʝʥʠʶ 
ʫʨʦʚʥʷ ʛʦʨʤʦʥʦʚ, ʩʪʨʝʩʩʫ, ʫʯʘʱʝʥʠʶ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʪ.ʜ. ʊʘʢ ʞʝ, ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʤʝʩʪʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʰʫʤʦʚʳʤ ʬʦʥʦʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
ʪʨʫʜʘ ʧʘʜʘʝʪ ʥʘ 10 %, ʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʥʘʦʙʦʨʦʪ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 37 % [5]. ʇʦʵʪʦʤʫ, ʚ 
ʩʣʫʯʘʝ ʝʩʣʠ ʚʳ ʧʦʯʫʚʩʪʚʦʚʘʣʠ ʥʝʜʦʤʦʛʘʥʠʝ ʦʪ ʰʫʤʦʚ, ʠʩʭʦʜʷʱʠʡ ʩ ʫʣʠʮʳ, ʩʣʝʜʫʝʪ 
ʦʛʨʘʜʠʪʴ ʩʝʙʷ ʦʪ ʵʪʠʭ ʰʫʤʦʚ, ʥʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʠʪʴ ʰʫʤʦʠʟʦʣʷʮʠʶ ʜʦʤʘ. 

ɺʳʚʦʜʳ: 
1. ɹʣʘʛʦʜʘʨʷ ʢʘʨʪʘʤ ʊʦʤʩʢʘ, ʩʤʦʛʣʠ ʦʙʥʘʨʫʞʠʪʴ ʨʘʡʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦ-

ʜʠʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʫʧʥʳʝ ʪʦʨʛʦʚʦ-
ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ. 
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2. ʇʨʦʚʝʣʠ ʠʟʤʝʨʝʥʠʷ ʚ ʚʳʙʨʘʥʥʳʭ ʪʦʯʢʘʭ ʠ ʩʨʘʚʥʠʣʠ ʧʦʣʫʯʠʚʰʠʝʩʷ ʨʝ-
ʟʫʣʴʪʘʪʳ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ, ʛʜʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʢʨ. çʉʝʚʝʨʥʳʡ ʛʦʨʦʜʦʢè 
ʠʤʝʝʪ ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʰʫʤʘ, ʘ ʧʣʦʱʘʜʴ çʅʦʚʦʩʦʙʦʨʥʘʷè - ʩʘʤʳʡ ʚʳʩʦʢʠʡ. 

3. ʆʮʝʥʠʣʠ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʳʷʚʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ ʥʘ ʞʠ-
ʪʝʣʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚʙʣʠʟʠ ʨʘʡʦʥʦʚ ʠʟʤʝʨʝʥʠ ̫
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ɺʃʀʗʅʀɽ ʆʂʊɸʅʆɺʆɻʆ ʏʀʉʃɸ ʅɸ ʂɸʏɽʉʊɺʆ ɹɽʅɿʀʅɸ 
ɹʝʙʠʰʝʚʘ ʇʦʣʠʥʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çɻʠʤʥʘʟʠʷè 
 10 ʢʣʘʩʩ 
ʛ. ɸʙʘʢʘʥ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʧʨʳʛʠʥʘ ʖʣʠʷ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʭʠʤʠʠ 
 

ɹʝʥʟʠʥ ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʚʠʜ ʪʦʧʣʠʚʘ ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʧʦ-
ʣʫʯʘʝʤʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ ʠ ʝʸ ʜʘʣʴʥʝʡʰʝʡ ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ. ʇʦ 
ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʙʝʥʟʠʥ ʩʦʩʪʦʠʪ ʠʟ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʢʠʧʝ-
ʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʛʦʨʶʯʝʝ, ʥʦ ʠ ʢʘʢ ʨʘʩʪʚʦ-
ʨʠʪʝʣʴ ʣʘʢʦʚ ʠ ʢʨʘʩʦʢ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ. [2] 

ʀʤʝʥʥʦ ʥʘ ʙʝʥʟʠʥ ʧʨʠʭʦʜʠʪʩʷ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʪʦʚʘʨʦʦʙʦʨʦʪ ʚ ʤʠʨʝ ʩʨʝʜʠ ʪʦ-
ʚʘʨʦʚ ʥʘʨʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. [1] 

ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʟ 100% ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʝʬʪʠ ʛʦʪʦʚʦʛʦ ʙʝʥʟʠʥʘ ʧʦʣʫ-
ʯʘʶʪ ʪʦʣʴʢʦ 24%, ʚʩʝ ʦʩʪʘʣʴʥʦʝ ð ʤʘʟʫʪ, ʛʘʟ, ʘʚʠʘʮʠʦʥʥʦʝ ʠ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ. 
ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʳ ʧʝʨʝʨʘʙʦʪʘʝʤ 150 ʪʦʥʥ ʯʝʨʥʦʛʦ ʟʦʣʦʪʘ, ʪʦ ʧʦʣʫʯʠʤ ʙʝʥʟʠʥ ʚ ʦʙʲ-
ʝʤʝ ʥʝ ʙʦʣʝʝ 36 ʪʦʥʥ. [5] 

https://cyberleninka.ru/article/n/ekologicheskie-isotsialnye-aspekty-shumovogo-zagryazneniya-okruzhayuschey-sredy
https://cyberleninka.ru/article/n/ekologicheskie-isotsialnye-aspekty-shumovogo-zagryazneniya-okruzhayuschey-sredy
https://ntm.ru/UserFiles/File/document/SHUM/NORM/23337.pdf
https://map.admtomsk.ru/portal_2020/map/atlas_quest/app.html#page=layers&bank=1&layers=1048581,1205,67,google_road&zoom=15&center=9463252.83150342,7661719.578940683&mode=sem-map
https://map.admtomsk.ru/portal_2020/map/atlas_quest/app.html#page=layers&bank=1&layers=1048581,1205,67,google_road&zoom=15&center=9463252.83150342,7661719.578940683&mode=sem-map
https://map.admtomsk.ru/portal_2020/map/atlas_quest/app.html#page=layers&bank=1&layers=1048581,1205,67,google_road&zoom=15&center=9463252.83150342,7661719.578940683&mode=sem-map
https://obuchonok.ru/node/6826
https://eduherald.ru/ru/article/view?id=12026
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ʂʩʪʘʪʠ, ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʧʝʨʝ-
ʚʦʟʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʙʳʣ ʩʫʧʝʨʪʘʥʢʝʨ çKnock Nevisè, ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʅʦʨʚʝʛʠʠ. ɿʘ 
ʦʜʠʥ ʨʘʟ ʦʥ ʙʳʣ ʩʧʦʩʦʙʝʥ ʧʝʨʝʚʝʟʪʠ ʧʦʯʪʠ 565 000 ʪʦʥʥ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ. [3] 

ʃʶʙʦʧʳʪʥʦ, ʯʪʦ ʞʠʪʝʣʠ ʉʐɸ ʟʘ 24 ʯʘʩʘ ʪʨʘʪʷʪ ʥʘ ʵʪʦ ʪʦʧʣʠʚʦ ʧʦʯʪʠ 1 ʤʠʣʣʠʘʨʜ 
ʜʦʣʣʘʨʦʚ. [4] 

ʀʪʘʢ, ʦʩʥʦʚʥʦʡ ʧʦʢaʟʘʪʝʣʴ ʢaʯʝʩʪʚa ʙʝʥʟʠʥa, ʦʧʨʝʜʝʣʷʶʱʠʡ ʝʛʦ ʤaʨʢʫ (ʘ ʧʦ-
ʧʫʪʥʦ ʠ ʮʝʥʦʚʫʶ ʢʘʪʝʛʦʨʠʶ), ð ʜʝʪʦʥaʮʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ: ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʧʣaʤʝ-
ʥʷʪʴʩʷ ʠ ʩʛʦʨʘʪʴ ʚ ʮʠʣʠʥʜʨʘʭ ʜʚʠʛaʪʝʣʷ ʙʝʟ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʚʟʨʳʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
ʉʪʦʠʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ - ʵʪʦ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦ-
ʥʝʥʪʦʚ ʙʝʥʟʠʥʘ: ʠʟʦʦʢʪʘʥʘ ʠ ʛʝʧʪʘʥʘ. ʆʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʪʦʧʣʠʚʦ ʫʩʪʦʡʯʠʚʦ ʢ 
ʩʘʤʦʜʝʪʦʥʘʮʠʠ. ʊʦ ʝʩʪʴ, ʩʧʦʩʦʙʥʦ ʣʠ ʦʥʦ ʧʨʠ ʰʪʘʪʥʦʡ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʚʦʩʧʣʘʤʝ-
ʥʷʪʴʩʷ ʙʝʟ ʠʩʢʨʳ ʩʚʝʯʠ. [8] 

ɽʩʣʠ ʧʨʦʱʝ: ʚʳʯʠʩʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʝʥʟʠʥʘ ʢ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʤʫ ʚʦʟʛʦʨʘ-
ʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʤʝʩʴ ʫʢʘʟʘʥʥʳʭ ʚʝ-
ʱʝʩʪʚ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ. ʏʝʤ ʚʳʰʝ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ, ʪʝʤ ʫʩʪʦʡʯʠʚʝʝ ʧʨʦ-
ʮʝʩʩ ʚʦʟʛʦʨʘʥʠʷ. 9] 

ʆʙ ʦʢʪʘʥʦʚʦʤ ʯʠʩʣʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʬʦʚ ʠ ʟʘʙʣʫʞʜʝʥʠʡ, 
ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʨʘʟʚʝʷʪʴ. ʄʠʬ ʧʝʨʚʳʡ: ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 
ʩʦʜʝʨʞʘʥʠʝ ʦʢʪʘʥʘ ð ʥʘʠʙʦʣʝʝ ʮʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʝʥʟʠʥʘ.  

ʉʘʤʦʝ ʥʝʣʝʧʦʝ ʟʘʙʣʫʞʜʝʥʠʝ. ɼʘ, ʦʢʪʘʥ (ʥʦʨʤʘʣʴʥʳʡ ʥʘʩʳʱʝʥʥʳʡ ʫʛʣʝʚʦʜʦʨʦʜ 
ʩ ʙʨʫʪʪʦ-ʬʦʨʤʫʣʦʡ ʉ8ʅ18) ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠ ʚʧʨʷʤʴ ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 
ʚ ʙʝʥʟʠʥʝ, ʥʦ ʧʦ ʙʦʣʴʰʦʤʫ ʩʯʸʪʫ, ʵʪʦ ʯʠʩʣʦ ʩʣʝʜʦʚʘʣʦ ʙʳ ʥʘʟʳʚʘʪʴ ʥʝ ʦʢʪʘʥʦʚʳʤ, ʘ 
ʠʟʦʦʢʪʘʥʦʚʳʤ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʚʝʯʘʝʪ ʥʝ ʟʘ ʩʦʩʪʘʚ, ʘ ʟʘ ʜʝʪʦʥʘʮʠʦʥʥʫʶ 
ʩʪʦʡʢʦʩʪʴ ʪʦʧʣʠʚʘ. ʊʦ ʝʩʪʴ ʝʩʣʠ ʙʝʥʟʠʥ ʜʝʪʦʥʠʨʫʝʪ ʪʘʢ ʞʝ, ʢʘʢ ʩʤʝʩʴ ʠʟ 92 ʯʘʩʪʝʡ 
ʠʟʦʦʢʪʘʥʘ ʠ 8 ʯʘʩʪʝʡ ʛʝʧʪʘʥʘ, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʝʛʦ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʨʘʚʥʦ 92. [6] 
ʂʩʪʘʪʠ, ʝʱʝ ʦʜʥʦ ʟʘʙʣʫʞʜʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʙʝʥʟʠʥʦʤ ï ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʯʝʤ ʚʳʰʝ 
ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ, ʪʝʤ ʧʦʣʝʟʥʝʝ ʙʝʥʟʠʥ ʜʣʷ ʤʘʰʠʥʳ. ɺ ʥʝʤ ʝʩʪʴ ʪʦʣʠʢʘ ʧʨʘʚʜʳ, ʥʦ ʚ 
ʮʝʣʦʤ ʧʨʠʚʳʯʢʘ ʥʝʢʦʪʦʨʳʭ ʚʣʘʜʝʣʴʮʝʚ ʩʪʘʨʳʭ ʤʘʰʠʥ çʧʦʙʘʣʦʚʘʪʴ ʠʭ ʧʦʩʣʝ ʟʘʨ-
ʧʣʘʪʳè, ʟʘʣʠʚ ɸʀ-98, ʣʠʰʝʥʘ ʩʤʳʩʣʘ. [7] 

ʄʠʬ ʚʪʦʨʦʡ: ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʡ ʙʝʥʟʠʥ ʛʦʨʠʪ ʙʳʩʪʨʝʝ ʠ ʞʘʨʯʝ, ʟʘ ʩʯʸʪ ʯʝʛʦ ʜʚʠ-
ʛʘʪʝʣʴ ʨʘʟʚʠʚʘʝʪ ʙoʣʴʰʫʶ ʤʦʱʥʦʩʪʴ.  

ʕʪʦ ʥʝ ʪʘʢ. ʅʘʧʨʦʪʠʚ, ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʙʝʥʟʠʥʳ ʚʦʩʧʣʘʤʝʥʷʶʪʩʷ ʤʝʜʣʝʥʥʝʝ, 
ʯʝʤ ʥʠʟʢʦʦʢʪʘʥʦʚʳʝ, ʧʨʠʯʸʤ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʚ ʩʪʘʨʳʭ ʜʚʠʛʘʪʝʣʷʭ ʩ ʥʝʙʦʣʴʰʦʡ ʩʪʝʧʝ-
ʥʴʶ ʩʞʘʪʠʷ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚʳʟʳʚʘʝʪ ʧʨʦʛʘʨ ʚʳʧʫʩʢʥʳʭ ʢʣʘʧʘʥʦʚ ʩ ʧʨʦʩʢʦʢʦʤ ʧʣʘ-
ʤʝʥʠ ʚ ʛʣʫʰʠʪʝʣʴ. ʊʝʧʣʦʪʚʦʨʥʘʷ ʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʪʨʘ ʙʝʥʟʠʥʘ ʙʦʣʴʰʝ ʟʘʚʠʩʠʪ ʦʪ 
ʝʛʦ ʧʣʦʪʥʦʩʪʠ.  

ʄʠʬ ʪʨʝʪʠʡ: ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ 100. 
ɽʱʸ ʢʘʢ ʤʦʞʝʪ! ʏʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʚʦʩʧʨʠʥʷʪʴ ʵʪʦ ʩʪʨʘʥʥʦʝ ʟʘʷʚʣʝʥʠʝ, ʧʦʛʦʚʦ-

ʨʠʤ ʥʝʤʥʦʛʦ ʦ ʭʠʤʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ð ʢʣʘʩʩʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʯʴʠ ʤʦʣʝ-
ʢʫʣʳ ʩʦʩʪʦʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ. ɸ ʙʝʥʟʠʥ ʩʦʩʪʦʠʪ ʠʤʝʥʥʦ 
ʠʟ ʥʠʭ.  

ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʫ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʯʝʪʳʨʸʭʚʘʣʝʥʪʥʳʭ ʩʚʷʟʝʡ ʠ ʠʭ ʩʧʦʩʦʙ-
ʥʦʩʪʠ ʚʳʩʪʨʘʠʚʘʪʴ ʮʝʧʦʯʢʠ ʩʦʝʜʠʥʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦʪʨʷ-
ʩʘʶʱʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʊʘʢ ʚʦʪ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ ʜʝʪʦʥʘʮʠʠ ʫʛ-
ʣʝʚʦʜʦʨʦʜʳ ʣʠʥʝʡʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʢʦʪʦʨʳʭ ʪʨʘʜʠʮʠʦʥʥʦ ʤʥʦʛʦ ʢʘʢ ʚ ʧʨʠʨʦʜʥʦʤ ʩʳʨʴʝ, 
ʪʘʢ ʠ ʚ ʧʨʷʤʦʛʦʥʥʳʭ ʙʝʥʟʠʥʘʭ. ʏʝʤ ʜʣʠʥʥʝʝ ʮʝʧʦʯʢʘ, ʪʝʤ ʥʠʞʝ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ. ʋʛ-
ʣʝʚʦʜʦʨʦʜʳ, ʠʤʝʶʱʠʝ ʨʘʟʚʝʪʚʣʸʥʥʦʝ ʩʪʨʦʝʥʠʝ (ʦʥʠ ʠʤʝʥʫʶʪʩʷ ʠʟʦʤʝʨʥʳʤʠ), ʩʦʧʨʦ-
ʪʠʚʣʷʶʪʩʷ ʜʝʪʦʥʘʮʠʠ ʛʦʨʘʟʜʦ ʣʫʯʰʝ ð ʥʝʩʧʨʦʩʪʘ ʵʪʘʣʦʥʦʤ ʜʝʪʦʥʘʮʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ 
ʧʨʠʟʥʘʥ ʫʧʦʤʷʥʫʪʳʡ ʥʘʤʠ ʠʟʦʦʢʪʘʥ. ɸ ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʣʫʯʰʝ ʵʪʘʣʦʥʘ? ʃʫʯʰʝ ʦʢʘʟʘ-
ʣʠʩʴ ʫʛʣʝʚʦʜʦʨʦʜʳ ʩ ʥʘʟʚʘʥʠʝʤ çʘʨʦʤʘʪʠʯʝʩʢʠʝè, ʠʤʝʶʱʠʝ ʚ ʩʦʩʪʘʚʝ ʤʦʣʝʢʫʣʳ ʦʩʦ-
ʙʳʡ ʰʝʩʪʠʯʣʝʥʥʳʡ ʮʠʢʣ ð ʙʝʥʟʦʣʴʥʦʝ ʢʦʣʴʮʦ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʙʝʥʟʦʣ, ʘ 
ʪʘʢʞʝ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ ð ʤʝʪʠʣʙʝʥʟʦʣ (ʪʦʣʫʦʣ), ʵʪʠʣʙʝʥʟʦʣ, ʜʠʤʝʪʠʣʙʝʥʟʦʣʳ 

https://www.google.com/search?sca_esv=578818476&sxsrf=AM9HkKmqDJ-4j7MSZrWJ5WVswJZUODW-0w:1698933225710&q=%D0%A1%D1%82%D0%BE%D0%B8%D1%82+%D1%83%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D1%82%D1%8C,+%D0%A7%D1%82%D0%BE+%D0%BE%D0%BA%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BE%D0%B5+%D1%87%D0%B8%D1%81%D0%BB%D0%BE+-&spell=1&sa=X&ved=2ahUKEwiSjqm7u6WCAxXcQ_EDHc7ID9wQkeECKAB6BAgIEAE
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(ʢʩʠʣʦʣʳ) ʠ ʪʨʠʤʝʪʠʣʙʝʥʟʦʣʳ). ʀʭ ʦʢʪʘʥʦʚʳʝ ʯʠʩʣʘ ʧʨʝʚʳʰʘʶʪ 100. ɸ ʝʱʸ ʩʫʱʝ-
ʩʪʚʫʶʪ ʦʩʦʙʳʝ ʧʨʠʩʘʜʢʠ, ʪʘʢʞʝ ʩʧʦʩʦʙʥʳʝ ʧʦʜʥʷʪʴ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʙʝʥʟʠʥʘ ʚʳʰʝ 
ʟʘʚʝʪʥʦʡ ʩʦʪʥʠ. ʏʪʦʙʳ ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ, ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʯʠʢʠ ʩʦʟʜʘʣʠ ʩʥʘ-
ʯʘʣʘ ʢʨʝʢʠʥʛ-ʧʨʦʮʝʩʩ, ʧʦʪʦʤ ʧʨʦʮʝʩʩ ʨʠʬʦʨʤʠʥʛʘ. ɼʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʠʩʘʜʦʢ 
ʩʣʦʞʘ ʨʫʢʠ ʥʝ ʩʠʜʝʣʠ. ʂʘʟʘʣʦʩʴ ʙʳ, ʜʣʷ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʥʘʩʪʘʣʠ ʟʦʣʦʪʳʝ ʜʥʠ ð ʧʦʚʳ-
ʰʘʡ ʩʝʙʝ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʤʦʪʦʨʦʚ ʠ ʚ ʫʩ ʥʝ ʜʫʡ. ʅʦ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʘʩʪʫʧʠʣʦ 
ʦʪʨʝʟʚʣʝʥʠʝ. ʇʨʠʩʘʜʢʠ ʦʪʨʘʚʠʣʠ ʚʩʸ ʚʦʢʨʫʛ ʩʚʠʥʮʦʤ, ʘ ʥʘʨʘʱʠʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʘʨʦ-
ʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʜʦ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʨʝʜʝʣʘ: 
ʥʘʯʘʣʠʩʴ ʧʨʦʙʣʝʤʳ ʢʘʢ ʩ ʠʭ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʪʘʢ ʠ ʩ ʙʘʥʘʣʴʥʳʤ ʧʝʨʝʛʨʝʚʦʤ ʜʚʠʛʘʪʝʣʝʡ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʤʦʪʦʨʦʚ ʚ 1980-ʭ ʛʦʜʘʭ ʚʳʥʫʞʜʝʥʘ ʙʳʣʘ ʦʪʳʛʨʘʪʴ ʥʝ-
ʤʥʦʛʦ ʥʘʟʘʜ, ʘ ʚʝʨʭʥʷʷ ʧʣʘʥʢʘ ʦʢʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ʥʘ ʟʘʧʨʘʚʢʘʭ ʪʘʢ ʠ ʥʝ ʧʨʦʙʠʣʘ ʧʦʪʦ-
ʣʦʢ ʚ 100 ʧʫʥʢʪʦʚ.  

ʄʠʬ ʯʝʪʚʸʨʪʳʡ: ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʨʪʘʪʠʚʥʦʛʦ 
ʧʨʠʙʦʨʘ.  

ʆʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʦʦʧʨʝʜʝʣʷʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʙʝʥ-
ʟʠʥʘ. ʉʪʘʥʜʘʨʪʥʳʝ ʘʨʙʠʪʨʘʞʥʳʝ ʤʝʪʦʜʳ ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʨʝʜʫʩʤʘʪʨʠ-
ʚʘʶʪ ʚʝʩʴʤʘ ʟʘʪʨʘʪʥʳʝ ʤʦʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʪʝʥʜʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ, 
ʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʚʩʝʛʦ ʚ ʯʝʪʳʨʸʭ ʩʪʨʘʥʘʭ ʤʠʨʘ (ʉʐɸ, ʈʦʩʩʠʷ, ɻʝʨʤʘʥʠʷ, ʂʠʪʘʡ) ʠ ʥʝ-
ʜʦʩʪʫʧʥʳʭ ʤʘʩʩʦʚʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ. ʇʦʨʪʘʪʠʚʥʳʝ ʧʨʠʙʦʨʳ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʥʝ ʠʟʤʝ-
ʨʷʶʪ ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ ʧʨʦʯʠʭ ʬʠʟʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ, ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ð ʦʙʲʝʢʪ ʥʝ ʠʟʤʝʨʝʥʠʷ, ʘ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʠʯʸʤ ʩ 
ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ ʧʨʦʮʝʜʫʨʦʡ. [6] 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ ʙʝʥʟʠʥʘ ʥʘ ɸɿʉ ʍʊʂ, 
ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɸɿʉ ʍʊʂ ï ʍʘʢʘʩʩʢʘʷ ʪʦʧʣʠʚʥʘʷ ʢʦʤ-
ʧʘʥʠʷ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʳ ʚʟʷʣʠ 92-ʦʡ, 95-ʳʡ ʠ 98-ʦʡ ʙʝʥʟʠʥ. ɼʣʷ ʥʘʯʘʣʘ ʤʳ ʦʙʨʘ-
ʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʮʚʝʪ ʪʦʧʣʠʚʘ. ʆʥ ʥʝ ʚʳʟʚʘʣ ʫ ʥʘʩ ʚʦʧʨʦʩʦʚ ï ʩ ʮʚʝʪʦʤ ʚʩʝ ʙʳʣʦ ʚ 
ʧʦʨʷʜʢʝ. ɼʘʣʝʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʘʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪ: ʧʦʤʝʱʝʥʠʝ ʚ ʢʦʣʙʫ ʩ ʠʩʩʣʝʜʫʝʤʳʤ 
ʦʙʨʘʟʮʦʤ ʧʦʨʦʰʦʢ ʧʝʨʤʘʥʛʘʥʘʪʘ ʢʘʣʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʦʚ ʤʳ ʚʳʙʨʘʣʠ 92-ʦʡ, 95-
ʳʡ ʠ 98-ʦʡ ʙʝʥʟʠʥ.  ʄʘʨʛʘʥʮʦʚʢʘ ʦʩʝʣʘ ʥʘ ʜʥʦ, ʫʢʘʟʳʚʘʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚʦʜʳ. ʊʘʢʞʝ 
ʤʳ ʧʨʦʚʦʜʠʣʠ ʪʝʩʪ ʥʘ ʥʘʣʠʯʠʝ ʚʦʜʳ ʩ ʧʦʤʦʱʴʶ ʘʢʪʠʚʥʦʛʦ ʤʝʪʘʣʣʘ - ʥʘʪʨʠʷ. ɺ ʢʦʣʙʝ 
ʩ 92-ʳʤ ʙʝʥʟʠʥʦʤ ʥʠʢʘʢʦʡ ʨʝʘʢʮʠʠ ʥʝ ʙʳʣʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʜʦʡ ʦʥ ʥʝ ʨʘʟʙʘʚʣʝʥ. 
ɸ ʚʦʪ ɸʀ-95 ʠ ɸʀ-98 ʜʘʣʠ ʨʝʟʫʣʴʪʘʪ: ʚ ʦʙʝʠʭ ʢʦʣʙʘʭ ʤʳ ʥʘʙʣʶʜʘʣʠ ʥʝʩʠʣʴʥʦʝ ʚʳʜʝ-
ʣʝʥʠʝ ʛʘʟʘ ï ʚʦʜʦʨʦʜʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ. ʇʦʯʝʤʫ ʪʝʩʪ ʩ ʧʝʨʤʘʥʛʘʥʘ-
ʪʦʤ ʢʘʣʠʷ ʥʘʣʠʯʠʝ ʚʦʜʳ ʥʝ ʧʦʢʘʟʘʣ, ʘ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʘʢʪʠʚʥʳʤ ʤʝʪʘʣʣʦʤ ï ʧʦʢʘʟʘʣ? 
ʆʢʘʟʳʚʘʝʪʩʷ, ʪʝʩʪ ʩ ʤʝʪʘʣʣʦʤ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʤ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʥʘʣʠʯʠʶ 
ʚʦʜʳ. ɿʥʘʯʠʪ, ʚʦʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʯʝʥʴ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʥʘʩʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʤ, ʯʪʦ 
ʧʝʨʤʘʥʛʘʥʘʪ ʢʘʣʠʷ ʥʝ ʩʧʦʩʦʙʝʥ ʚʩʪʫʧʠʪʴ ʚ ʨʝʘʢʮʠʶ ʩ ʥʝʡ. ɺʝʨʦʷʪʥʦ, ʚʦʜʘ ʪʫʜʘ ʧʦʧʘʣʘ 
ʧʦʩʣʝ ʢʦʥʜʝʥʩʘʮʠʠ, ʟʥʘʯʠʪ, ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʙʝʥʟʠʥ ʨʘʟʙʘʚʣʝʥ, ʥʝʣʴʟʷ. ʊʘʢʞʝ ʙʳʣʠ 
ʧʨʦʚʝʜʝʥʳ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ï ʩʞʠʛʘʥʠʝ ʦʙʨʘʟʮʘ ʪʦʧ-
ʣʠʚʘ ʥʘ ʩʪʝʢʣʝ. ʅʘ ʩʪʝʢʣʝ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʩʷ 92-ʦʡ ʙʝʥʟʠʥ,  ʦʩʪʘʣʠʩʴ ʙʝʣʳʝ ʨʘʟ-
ʚʦʜʳ, ʘ ʜʚʘ ʜʨʫʛʠʭ ʚʠʜʘ ʩʛʦʨʝʣʠ, ʥʝ ʦʩʪʘʚʠʚ ʥʠʢʘʢʠʭ ʩʣʝʜʦʚ ʚʦʦʙʱʝ, ʯʪʦ ʩʥʦʚʘ ʧʦʜ-
ʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʪʦʧʣʠʚʘ. ʇʦʤʠʤʦ ʚʦʜʳ ʠ ʧʨʠʩʘʜʦʢ ʚ ʙʝʥʟʠʥ ʤʦʛʫʪ ʜʦʙʘ-
ʚʠʪʴ ʠ ʜʨʫʛʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʤʘʩʣʘ ʠ ʩʤʦʣʳ. ɽʩʣʠ ʙʳ ʙʝʥʟʠʥ 
ʚʳʛʦʨʝʣ, ʦʩʪʘʚʠʚ ʥʘ ʩʪʝʢʣʝ ʧʷʪʥʘ ʣʶʙʦʛʦ ʮʚʝʪʘ, ʦʪʣʠʯʥʦʛʦ ʦʪ ʙʝʣʦʛʦ, ʵʪʦ ʙʳ ʫʢʘʟʘʣʦ 
ʙʳ ʥʘ ʥʘʣʠʯʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʨʠʤʝʩʝʡ.  
 ɺ ʠʪʦʛʝ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʝʥʟʠʥ ʥʘ ɸɿʉ ʍʊʂ ï ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ 
ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʦʢʪʘʥʦʚʦʝ 
ʯʠʩʣʦ ʠ ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʚʦʢʨʫʛ ʥʝʛʦ ʭʦʜʠʪ ʩʪʦʣʴʢʦ ʨʘʟʛʦʚʦʨʦʚ ʠ ʦʙʩʫʞʜʝʥʠʡ.  
ʄʳ ʪʘʢʞʝ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʠʚʳʯʥʳʝ ʥʘʤ ʬʘʢʪʳ ʦʙ ʵʪʦʤ ʯʠʩʣʝ ʷʚʣʷʶʪʩʷ 
ʚʳʜʫʤʢʦʡ. ʊʘʢ, ʤʳ ʫʟʥʘʣʠ, ʯʪʦ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʚʦʚʩʝ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʜʝʨʞʘʥʠʝ 
ʦʢʪʘʥʘ ʚ ʙʝʥʟʠʥʝ! ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʧʨʠʰʣʠ ʢ ʦʜʥʦʤʫ ʠʟ 
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ʦʩʥʦʚʥʳʭ ʟʘʢʣʶʯʝʥʠʡ: ʨʘʟʥʦʝ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ 95 ʙʝʥʟʠʥ ʣʫʯʰʝ 92 ʠʣʠ 
98 ʣʫʯʰʝ 95: ʦʥʠ ʧʨʦʩʪʦ ʨʘʟʥʳʝ ʠ ʩʦʟʜʘʥʳ ʜʣʷ ʨʘʟʥʳʭ ʤʦʪʦʨʦʚ.  

ʄʳ ʠʟʫʯʠʣʠ ɸʀ-92, ɸʀ-95 ʠ ɸʀ-98 ʩ ɸɿʉ ʍʊʂ ʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʙʝʥʟʠʥ ʥʘ 
ʵʪʦʡ ʘʚʪʦʟʘʧʨʘʚʦʯʥʦʡ ʩʪʘʥʮʠʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʩʝʭ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʚʳʚʦʜʦʚ, ʤʳ ʤʦʞʝʤ ʩʜʝ-
ʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ: ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʝʛʦ ʩʪʨʦʝʥʠʷ, ʠ ʫʪʚʝʨʞʜʘʪʴ, 
ʯʪʦ, ʯʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʦʢʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ʚ ʙʝʥʟʠʥʝ, ʪʝʤ ʦʥ ʢʘʯʝʩʪʚʝʥʥʝʝ ʠ ʪʝʤ 
ʙʳʩʪʨʝʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʜʚʠʛʘʪʝʣʴ, ʥʝʣʴʟʷ. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ ʀ ʀʅʊɽʈʅɽʊ-ʈɽʉʋʈʉʓ: 
1. ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʙʝʥʟʠʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].- ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.trader-oil.ru/informatsiya/avtomobilnyy-benzin/interesnye-fakty-o-
benzine/. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ 

2. ɹʝʥʟʠʥ-ʵʪʦ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  
     http://forexaw.com/TERMs/Raw_materials/Energy/l227. - ɿʘʛʣ. ʩ ʵʢʨʘʥʘ  
3. ʀʥʪʝʨʝʩʥʳʝ ʬʘʢʪʳ, ʢʘʩʘʶʱʠʝʩʷ ʙʝʥʟʠʥʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].- ʈʝʞʠʤ ʜʦ-
ʩʪʫʧʘ: http://tk-yakhont.ru/statyi/benzin-informatsiya-o-benzine/interesnye-fakty-
kasayushchiesya-benzina-benzin-optom.php/. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ 

4. ʀʥʪʝʨʝʩʥʳʝ ʬʘʢʪʳ ʦ ʙʝʥʟʠʥʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].- ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://magistral116.ru/news/novosti-rynka/interesnye-fakty-o-benzine/. ï ɿʘʛʣ. ʩ 
ʵʢʨʘʥʘ 

5. ʂʘʢ ʜʝʣʘʶʪ ʙʝʥʟʠʥ ʠʟ ʥʝʬʪʠ: ʤʝʪʦʜʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʦʧʣʠʚʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-
ʩʫʨʩ].- ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://petrolcards.ru/articles/kak-delayut-benzin-iz-nefti/. ï 
ɿʘʛʣ. ʩ ʵʢʨʘʥʘ 

6. ʆʢʪʘʥʦʚʦʝ ʯʠʩʣʦ. ʆʧʨʦʚʝʨʞʝʥʠʝ ʤʠʬʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].- ʈʝʞʠʤ ʜʦ-
ʩʪʫʧʘ: https://m.nkj.ru/archive/articles/33149/?ysclid=lmrom0j31d563744518/. ï 
ɿʘʛʣ. ʩ ʵʢʨʘʥʘ 

7.  ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʙʝʥʟʠʥ ɸʀ-92, 95, 98 ʠ 100? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].- ʈʝʞʠʤ 
ʜʦʩʪʫʧʘ: https://regionauto.org/news/chem-otlichaetsya-benzin-ai-92-95-98-
100.html/. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ 

8. ʏʪʦ ʪʘʢʦʝ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].- ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://www.azsk74.ru/news/chto-takoe-oktanovoe-chislo/. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ 

9. ʏʪʦ ʪʘʢʦʝ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].- ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://www.petrolplus.ru/article/chto-takoe-oktanovoe-chislo/. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ 

 
 
 
 
 
ʀɿʋʏɽʅʀɽ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆɻʆ ʀɿʃʋʏɽʅʀʗ ʉʆʊʆɺʓʍ ʊɽʃɽʌʆʅʆɺ 

ɹʝʢʝʪʦʚʘ ʉʦʬʴʷ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʎʝʥʪʨ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡè ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ çɼʝʪ-
ʩʢʠʡ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨè 

10 ʢʣʘʩʩ 
ʛ. ʉʪʨʝʞʝʚʦʡ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɻʫʟ ɻʘʣʠʥʘ ʀʚʘʥʦʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄʆʋɼʆ 
çʎɼʆɼè ʉʇ çɼʕɹʎè 

 
ʉʦʪʦʚʘʷ ʩʚʷʟʴ ʩʪʘʣʘ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʠ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʠʟ ʥʘʩ ʧʦʣʴʟʫʶʪʩʷ ʤʦʙʠʣʴʥʳʤʠ ʪʝʣʝʬʦʥʘʤʠ ʝʞʝʜʥʝʚʥʦ. ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʣʶʜʠ 
ʙʦʷʪʩʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʠʟʣʫʯʝʥʠʷ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ ʥʘ ʠʭ ʟʜʦʨʦʚʴʝ ʠ ʟʜʦʨʦʚʴʝ 
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ʙʣʠʟʢʠʭ. ʊʘʢ ʢʘʢ ʩʦʪʦʚʳʝ ʪʝʣʝʬʦʥʳ ʧʦʣʫʯʠʣʠ ʤʘʩʩʦʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʘʚʥʠ-
ʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʠ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠ ʜʦ ʢʦʥʮʘ 
ʥʝ ʠʟʫʯʝʥʳ.  

ʄʳ ʩʨʘʚʥʠʣʠ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʎʝʥʪʨʘ, ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʣʠ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ ʨʘʥʝʝ [1-4]: ʂʫʮʘʥ ʄʠʭʘʠʣ ʚ 2014-
2015 ʛʦʜʘʭ, ʍʠʩʤʘʪʦʚ ɼʘʥʠʣ ʚ 2020 ʠ ʊʘʥʳʛʠʥʘ ɽʢʘʪʝʨʠʥʘ ʚ 2022 ʛʦʜʫ. ʀ ʫʚʠʜʝʣʠ, ʯʪʦ 
ʠʟʣʫʯʝʥʠʝ ʪʝʣʝʬʦʥʦʚ ʚ 2014-2015 ʛʦʜʘʭ ʚʳʰʝ, ʯʝʤ ʚ 2020-2022 ʛʦʜʘʭ. ɺʦʟʥʠʢ ʚʦʧʨʦʩ: 
ʦʪ ʢʘʢʠʭ ʬʘʢʪʦʨʦʚ ʟʘʚʠʩʠʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʪʝʣʝʬʦʥʦʚ? ʅʘ ʥʝʛʦ ʷ ʧʦʧʳ-
ʪʘʶʩʴ ʦʪʚʝʪʠʪʴ, ʧʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʎʝʣʴ: ɺʳʷʩʥʠʪʴ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʦʪʦʚʳʭ 
ʪʝʣʝʬʦʥʦʚ. 

ɻʠʧʦʪʝʟʘ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʢʥʦʧʦʯʥʳʭ ʪʝʣʝʬʦʥʦʚ ʙʫʜʝʪ ʚʳʰʝ ʠʟʣʫ-
ʯʝʥʠʷ ʩʝʥʩʦʨʥʳʭ; ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʘʤʠ ʨʘʟʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʠʟʣʫʯʝʥʠʝ ʙʫʜʝʪ ʨʘʟ-
ʣʠʯʘʪʴʩʷ. 

ɿʘʜʘʯʠ: 
1. ʀʟʤʝʨʠʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʢʥʦʧʦʯʥʳʭ ʠ ʩʝʥʩʦʨʥʳʭ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦ-
ʥʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʘʤʠ ʜʚʫʭ ʦʧʝʨʘʪʦʨʦʚ; 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ. 
ʄʳ ʠʟʤʝʨʷʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʩʦʪʦʚʳʤʠ ʪʝʣʝʬʦʥʘʤʠ ʨʘʟ-

ʥʳʭ ʤʘʨʦʢ ʠ ʤʦʜʝʣʝʡ ʧʨʠ ʚʭʦʜʷʱʝʤ ʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʘʭ ʚ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʩʦʝʜʠʥʝʥʠʷ ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʳʟʦʚʘ. 

ɺʩʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚ ʢʘʙʠʥʝʪʝ ʭʠʤʠʠ ɼʝʪʩʢʦʛʦ ʵʢʦ-
ʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʪʝʣʝʬʦʥʘ ʠʟʤʝʨʷʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟ-
ʣʫʯʝʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʘʤʠ ʜʚʫʭ ʦʧʝʨʘʪʦʨʦʚ: ʄʊʉ ʠ ʊʠʥʴʢʦʬʬ ʄʦʙʘʡʣ (ʊʠʥʴ-
ʢʦʬʬ). ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʸʭ ʧʦʚʪʦʨʥʦʩʪʷʭ, ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʭʦʞʜʝʥʠʠ 
ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʥʦʩʪʝʡ ʫʚʝʣʠʯʠʚʘʣʠ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʜʠʢʘʪʦʨ ʥʘʧʨʷ-
ʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ çʀʤʧʫʣʴʩè. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤʝ çʕʣʝʢ-
ʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʞʠʣʦʤ ʧʦʤʝʱʝʥʠʠè. ɼʣʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʘʣʠ ʩʨʝʜ-
ʥʠʝ ʟʥʘʯʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʧʦʩʪʨʦʠʣʠ ʜʠʘʛʨʘʤʤʳ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʚʟʷʣʠ ʜʚʘʜʮʘʪʴ ʪʝʣʝʬʦʥʦʚ: ʧʷʪʴ ʢʥʦʧʦʯʥʳʭ (2009-2022 ʛʛ.) 
ʠ ʧʷʪʥʘʜʮʘʪʴ ʩʝʥʩʦʨʥʳʭ (2009-2023 ʛʛ.).  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʜʠʘʛʨʘʤʤʘʭ (ʨʠʩ. 1-
12), ʥʘ ʢʦʪʦʨʳʭ ʩʨʘʚʥʠʚʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝ-
ʥʠʷ ʩʦʝʜʠʥʝʥʠʷ (ʥʘʯʘʣʦ) ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʳʟʦʚʘ (ʢʦʥʝʮ) ʜʣʷ ʚʭʦʜʷʱʝʛʦ ʠ ʠʩʭʦ-
ʜʷʱʝʛʦ ʚʳʟʦʚʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʧʝʨʘʪʦʨʘ ʦʪʜʝʣʴʥʦ ʠ ʜʣʷ ʜʚʫʭ ʦʧʝʨʘʪʦʨʦʚ ʚʤʝʩʪʝ. 

 
ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʨʠ ʚʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʄʊʉ) 

ʀʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 1) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʚʭʦʜʷʱʝʤ ʚʳ-
ʟʦʚʝ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʫ ʚʩʝʭ ʢʥʦʧʦʯʥʳʭ ʪʝʣʝʬʦʥʦʚ ʥʘ 
ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ (ʥʘʯʘʣʦ), ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʝʥʩʦʨʥʳʭ. 
ʋ ʦʜʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʪʝʣʝʬʦʥʘ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 
ʧʦʣʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ. 
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ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʨʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʄʊʉ) 

ʀʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 2) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʝ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝ-
ʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʫ ʚʩʝʭ ʢʥʦʧʦʯʥʳʭ ʪʝʣʝʬʦʥʦʚ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠ-
ʥʝʥʠʷ (ʥʘʯʘʣʦ), ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʝʥʩʦʨʥʳʭ. ʋ ʦʜʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʪʝʣʝ-
ʬʦʥʘ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, 
ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ. 

 
ʈʠʩ. 3. ɼʠʘʛʨʘʤʤʘ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʠ ʚʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʄʊʉ) 

ʀʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 3) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʚʭʦʜʷʱʝʤ ʚʳʟʦʚʝ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 
ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫ ʚʩʝʭ ʢʥʦʧʦʯʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠ ʦʜʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘ-
ʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ (ʥʘʯʘʣʦ), ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ ʩʝʥʩʦʨʥʳʭ. 

 
ʈʠʩ. 4. ɼʠʘʛʨʘʤʤʘ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʄʊʉ) 

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 4) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʩʭʦʜʷʱʝʤ ʚʳ-
ʟʦʚʝ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫ ʚʩʝʭ ʢʥʦʧʦʯʥʳʭ ʪʝʣʝʬʦʥʦʚ ʥʘ ʤʦ-
ʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ (ʥʘʯʘʣʦ), ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʝʥʩʦʨʥʳʭ. ʋ 
ʜʚʫʭ ʩʝʥʩʦʨʥʳʭ ʪʝʣʝʬʦʥʦʚ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ, ʪʘʢʞʝ ʫ ʜʚʫʭ ʩʝʥʩʦʨʥʳʭ ʠ ʦʜʥʦʛʦ ʢʥʦʧʦʯʥʦʛʦ ʧʦʩʣʝ 
ʟʘʚʝʨʰʝʥʠʷ ʚʳʟʦʚʘ (ʢʦʥʝʮ) ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʳʰʝ, ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ. 
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ʈʠʩ. 5. ɼʠʘʛʨʘʤʤʘ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʨʠ ʚʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʊʠʥʴʢʦʬʬ) 
ʀʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 5) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʚʭʦʜʷʱʝʤ ʚʳʟʦʚʝ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʫ ʚʩʝʭ ʢʥʦʧʦʯʥʳʭ ʪʝʣʝʬʦʥʦʚ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝ-
ʥʠʷ (ʥʘʯʘʣʦ), ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʝʥʩʦʨʥʳʭ. ʋ ʤʥʦʛʠʭ ʩʝʥʩʦʨʥʳʭ ʪʝʣʝʬʦ-
ʥʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʭʦʜʷʱʝʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʢʦʥʝʮ) ʚʳʰʝ, ʯʝʤ 
ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ (ʥʘʯʘʣʦ). 

 
ʈʠʩ. 6. ɼʠʘʛʨʘʤʤʘ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʨʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʊʠʥʴʢʦʬʬ) 

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 6) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʩʭʦʜʷʱʝʤ ʚʳ-
ʟʦʚʝ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʫ ʚʩʝʭ ʢʥʦʧʦʯʥʳʭ ʪʝʣʝʬʦʥʦʚ ʥʘ 
ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ (ʥʘʯʘʣʦ) ʠ ʫ ʦʜʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 
ʩʦʝʜʠʥʝʥʠʷ (ʢʦʥʝʮ). ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʥʩʦʨʥʳʭ ʪʝʣʝʬʦʥʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʦʩʣʝ 
ʟʘʚʝʨʰʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ, ʚʳʰʝ ʯʝʤ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. 

 
ʈʠʩ. 7. ɼʠʘʛʨʘʤʤʘ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʠ ʚʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʊʠʥʴʢʦʬʬ) 

ʀʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 7) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʚʭʦʜʷʱʝʤ ʚʳʟʦʚʝ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 
ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫ ʚʩʝʭ ʢʥʦʧʦʯʥʳʭ ʪʝʣʝʬʦʥʦʚ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ 
(ʥʘʯʘʣʦ), ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʝʥʩʦʨʥʳʭ. 

 
ʈʠʩ. 8. ɼʠʘʛʨʘʤʤʘ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʊʠʥʴʢʦʬʬ) 

ʀʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 8) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʝ ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʟʥʘʯʝ-
ʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫ ʦʜʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʪʝʣʝʬʦʥʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. 
ʅʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʫ ʚʩʝʭ ʢʥʦʧʦʯʥʳʭ ʪʝʣʝʬʦʥʦʚ ʚ 
ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʝʥʩʦʨʥʳʭ. ʋ ʦʜʥʦʛʦ ʢʥʦʧʦʯʥʦʛʦ ʪʝʣʝʬʦʥʘ ʤʘʛʥʠʪʥʦʝ 
ʧʦʣʝ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʠ ʜʨʫʛʠʭ ʢʥʦʧʦʯʥʳʭ. 
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ʈʠʩ. 9. ɼʠʘʛʨʘʤʤʘ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʨʠ ʚʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʄʊʉ, ʊʠʥʴʢʦʬʬ) 

ʀʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 9) ʚʠʜʥʦ, ʯʪʦ ʥʘ ʥʘʯʘʣʦ ʚʭʦʜʷʱʝʛʦ ʚʳʟʦʚʘ ʫ ʰʝʩʪʠ ʪʝʣʝʬʦ-
ʥʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʙʦʣʴʰʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʦʡ ʊʠʥʴʢʦʬʬ, ʫ ʜʚʫʭ ï ʩ ʄʊʉ, 
ʫ ʦʩʪʘʣʴʥʳʭ - ʨʘʟʥʠʮʳ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʅʘ ʢʦʥʝʮ ʚʳʟʦʚʘ ʫ ʜʝʚʷʪʠ ʪʝʣʝʬʦʥʦʚ ʵʣʝʢ-
ʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʦʡ ʊʠʥʴʢʦʬʬ ʚʳʰʝ, ʯʝʤ ʩ ʄʊʉ, ʫ ʪʨʸʭ ï ʥʘʦʙʦ-
ʨʦʪ. 

 
ʈʠʩ. 10. ɼʠʘʛʨʘʤʤʘ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʨʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʄʊʉ, ʊʠʥʴʢʦʬʬ) 

ʀʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 10) ʚʠʜʥʦ, ʯʪʦ ʥʘ ʥʘʯʘʣʦ ʠʩʭʦʜʷʱʝʛʦ ʚʳʟʦʚʘ ʫ ʜʚʝʥʘʜʮʘʪʠ 
ʪʝʣʝʬʦʥʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʙʦʣʴʰʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʦʡ ʊʠʥʴʢʦʬʬ, ʫ ʦʜʥʦʛʦ 
ï ʩ ʄʊʉ, ʫ ʦʩʪʘʣʴʥʳʭ - ʨʘʟʥʠʮʳ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʅʘ ʢʦʥʝʮ ʚʳʟʦʚʘ ʫ ʜʝʩʷʪʠ ʪʝʣʝʬʦʥʦʚ 
ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʦʡ ʊʠʥʴʢʦʬʬ ʚʳʰʝ, ʯʝʤ ʩ ʄʊʉ. 

 
ʈʠʩ. 11. ɼʠʘʛʨʘʤʤʘ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʠ ʚʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʄʊʉ, ʊʠʥʴʢʦʬʬ) 

ʀʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 11) ʚʠʜʥʦ, ʯʪʦ ʥʘ ʥʘʯʘʣʦ ʚʭʦʜʷʱʝʛʦ ʚʳʟʦʚʘ ʫ ʩʝʤʠ ʪʝʣʝʬʦ-
ʥʦʚ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʙʦʣʴʰʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʦʡ ʊʠʥʴʢʦʬʬ, ʫ ʜʚʫʭ ï ʩ ʄʊʉ. ʅʘ 
ʢʦʥʝʮ ʚʳʟʦʚʘ ʫ ʩʝʤʠ ʪʝʣʝʬʦʥʦʚ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʦʡ ʊʠʥʴʢʦʬʬ 
ʚʳʰʝ, ʯʝʤ ʩ ʄʊʉ. 

 
ʈʠʩ. 12. ɼʠʘʛʨʘʤʤʘ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʝ (ʄʊʉ, ʊʠʥʴʢʦʬʬ) 
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ʀʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 12) ʚʠʜʥʦ, ʯʪʦ ʥʘ ʥʘʯʘʣʦ ʠʩʭʦʜʷʱʝʛʦ ʚʳʟʦʚʘ ʫ ʧʷʪʠ ʪʝʣʝʬʦ-
ʥʦʚ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʙʦʣʴʰʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʦʡ ʊʠʥʴʢʦʬʬ, ʫ ʪʨʸʭ ï ʩ ʄʊʉ. ʅʘ 
ʢʦʥʝʮ ʚʳʟʦʚʘ ʫ ʜʝʩʷʪʠ ʪʝʣʝʬʦʥʦʚ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʦʡ ʊʠʥʴʢʦʬʬ 
ʚʳʰʝ, ʯʝʤ ʩ ʄʊʉ, ʫ ʦʜʥʦʛʦ ï ʥʘʦʙʦʨʦʪ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʳ ʠʟʫʯʠʣʠ ʚʣʠʷʥʠʝ ʜʚʫʭ ʬʘʢʪʦʨʦʚ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 
ʠʟʣʫʯʝʥʠʝ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ. ʀʟʤʝʨʠʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʷʪʠ ʢʥʦʧʦʯʥʳʭ 
ʠ ʧʷʪʥʘʜʮʘʪʠ ʩʝʥʩʦʨʥʳʭ ʪʝʣʝʬʦʥʦʚ ʧʨʠ ʚʭʦʜʷʱʝʤ ʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʘʭ ʧʨʠ ʨʘʙʦʪʝ 
ʩ ʩʠʤ-ʢʘʨʪʘʤʠ ʜʚʫʭ ʦʧʝʨʘʪʦʨʦʚ (ʄʊʉ ʠ ʊʠʥʴʢʦʬʬ), ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʳʜʚʠ-
ʥʫʪʘʷ ʥʘʤʠ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʢʥʦʧʦʯʥʳʭ ʪʝʣʝʬʦʥʦʚ ʚʳʰʝ ʠʟʣʫʯʝʥʠʷ ʩʝʥʩʦʨʥʳʭ. 
ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʦʡ ʊʠʥʴʢʦʬʬ 
ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ, ʯʝʤ ʩ ʄʊʉ. ʆʜʥʘʢʦ ʫ ʥʝʢʦʪʦʨʳʭ ʩʝʥʩʦʨʥʳʭ ʪʝʣʝʬʦʥʦʚ ʧʨʠ ʚʭʦʜʷʱʝʤ 
ʠʣʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚʳʰʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʦʡ 
ʄʊʉ ʠʣʠ ʧʦʢʘʟʘʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʘʤʠ ʜʚʫʭ ʦʧʝʨʘʪʦʨʦʚ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʧʣʘʥʠʨʫʝʤ ʧʨʦʜʦʣʞʠʪʴ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʪʝʤʳ: ʩʨʘʚʥʠʪʴ ʠʟ-
ʣʫʯʝʥʠʝ ʪʝʣʝʬʦʥʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʘʤʠ ʜʨʫʛʠʭ ʦʧʝʨʘʪʦʨʦʚ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʘ 
ʪʘʢʞʝ ʩʨʘʚʥʠʪʴ ʠʟʣʫʯʝʥʠʝ ʪʝʣʝʬʦʥʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʤ-ʢʘʨʪʘʤʠ ʨʘʟʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʚ 
ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʛʦʨʦʜʘ. 
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ʉʠʣʠʮʠʜʳ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠʚʣʝʢʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʠʟ-ʟʘ ʠʭ 
ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɼʠʩʠʣʠʮʠʜʳ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʰʠ-
ʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ, ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 
ʫʩʪʨʦʡʩʪʚ, ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ʂ ʧʨʠʤʝʨʫ, 
ʜʠʩʠʣʠʮʠʜʳ ʥʘ ʦʩʥʦʚʝ ʥʠʦʙʠʷ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʝʩʥʳʤʠ ʩʚʝʨʭʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤʠ 
ʤʘʪʝʨʠʘʣʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʝʚʦʩʭʦʜʥʫʶ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ 
ʧʨʦʯʥʦʩʪʴ ʠ ʭʦʨʦʰʫʶ ʪʝʨʤʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʊʘʢʞʝ ʜʠʩʠʣʠʮʠʜʳ ʥʘ ʦʩʥʦʚʝ ʤʦ-
ʣʠʙʜʝʥʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʙʣʘʛʦʜʘʨʷ ʠʭ ʧʨʝʚʦʩ-
ʭʦʜʥʳʤ ʵʣʝʢʪʨʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ [1].  

ʉʨʝʜʠ ʵʪʠʭ ʜʠʩʠʣʠʮʠʜʦʚ ʊʄ, ʜʠʩʠʣʠʮʠʜ ʥʘ ʦʩʥʦʚʝ ʭʨʦʤʘ (CrSi2) ʧʨʠʚʣʝʢ ʙʦʣʴ-
ʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʚʝʨʭʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʢʝʨʘʤʠʢʠ ʠ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝ-
ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 
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ʦʢʠʩʣʝʥʠʶ, ʭʦʨʦʰʠʤ ʵʣʝʢʪʨʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 
ʧʦʣʟʫʯʝʩʪʠ [2]. ɺ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ CrSi 2 ʙʳʣ ʩʠʥʪʝʟʠʨʦʚʘʥ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʜʫʛʦʚʦʡ ʧʣʘʚʢʠ ʠ/ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʣʝʛʠʨʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʥʩʦʣʠ-
ʜʘʮʠʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ, ʠʩʢʨʦʚʦʛʦ ʧʣʘʟʤʝʥʥʦʛʦ ʩʧʝʢʘʥʠʷ ʠʣʠ 
ʞʝ ʨʝʘʢʮʠʦʥʥʦʛʦ ʩʧʝʢʘʥʠʷ [3]. ʆʜʥʘʢʦ, ʨʘʙʦʪʘ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʪʨʝʙʫʝʪ ʧʦʢʫʧʢʠ ʜʦʨʦ-
ʛʦʩʪʦʷʱʝʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʧʨʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʱʠʪʥʳʭ ʩʨʝʜ (ʠʥʝʨʪʥʘʷ/ʚʘ-
ʢʫʫʤʥʘʷ ʩʨʝʜʘ), ʜʘʥʥʳʡ ʬʘʢʪʦʨ ʧʦʚʳʰʘʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʪʨʝ-
ʙʫʝʪʩʷ ʧʦʢʫʧʢʘ ʚʘʢʫʫʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʛʘʟʦʚʳʭ ʙʘʣʣʦʥʦʚ, ʯʪʦ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ 
ʩʪʦʠʤʦʩʪʴ ʧʨʦʮʝʩʩʘ.   

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʜʝʪ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʩʠʥ-
ʪʝʟʘ, ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʩʠʥʪʝʟʘ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʠ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʠʥʪʝʟ 
ʢʘʨʙʠʜʦʚ, ʙʦʨʠʜʦʚ, ʥʠʪʨʠʜʦʚ ʠ ʩʠʣʠʮʠʜʦʚ ʤʝʪʘʣʣʦʚ ʧʝʨʝʭʦʜʥʦʡ ʛʨʫʧʧʳ. ʕʪʦ ʧʨʦʮʝʩʩ, 
ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ ʥʘ ʤʘʪʝʨʠʘʣʳ 
ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫ-
ʯʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʷʚʣʷ-
ʝʪʩʷ ʙʝʟʚʘʢʫʫʤʥʳʡ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʠʥʪʝʟ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʩʦʝʜʠ-
ʥʝʥʠʡ ʠʟ ʵʣʝʤʝʥʪʘʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʦʨʤʘʣʴʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝ-
ʥʠʷ [4]. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, ʢʨʝʤʥʠʷ ʠ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ) 
ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʚ ʫʩʣʦʚʠʷʭ ʧʣʘʟʤʳ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʦ-
ʝʜʠʥʝʥʠʷ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʪʦʪ ʤʝʪʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫ-
ʝʪʩ ̫ʜʣʷ ʩʠʥʪʝʟʘ ʪʦʥʢʦʧʣʝʥʦʯʥʳʭ ʧʦʢʨʳʪʠʡ, ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʵʣʝʢʪʨʦʥʠʢʠ, ʢʘʪʘʣʠʟʘ-
ʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʛʜʝ ʚʘʞʥʳ ʚʳʩʦʢʘʷ ʯʠʩʪʦʪʘ ʧʨʦʜʫʢʮʠʠ, 
ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʚʦʡʩʪʚʘ ʩʦʝʜʠʥʝʥʠʡ. ɺʘʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦ-
ʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚ ʛʘʟʦʚʦʡ ʩʨʝʜʳ, ʧʘʨʘʤʝʪʨʳ ʧʣʘʟʤʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ. 
ɹʳʩʪʨʦʝ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʟʦʥʝ ʨʝʘʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ 
ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ ʨʝʘʢʪʦʨʘ, ʯʪʦ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʧʦʣʫʯʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʢʨʝʤʥʠʷ ʠ ʭʨʦʤʘ ʤʝʪʦ-
ʜʦʤ ʙʝʟʚʘʢʫʫʤʥʦʛʦ ʵʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʩʠʥʪʝʟʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʜʫʛʦ-
ʚʦʛʦ ʨʝʘʢʪʦʨʘ. 

ɿʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʨʘʙʦʪʫ ʙʝʟʚʘʢʫʫʤʥʦʛʦ ʵʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʨʝʘʢʪʦʨʘ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ. 
2. ʇʦʜʛʦʪʦʚʠʪʴ ʩʤʝʩʴ ʧʦʨʦʰʢʦʚ ʭʨʦʤʘ ʠ ʢʨʝʤʥʠʷ. 
3. ʇʨʦʚʝʩʪʠ ʩʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʩʠʥʪʝʟʫ ʜʠʩʠʣʠʮʠʜʘ ʭʨʦʤʘ. 
4. ʀʟʫʯʠʪʴ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ ʧʦʣʫʯʝʥʥʳʭ ʧʦʨʦʰʢʦʚ ʚ ʧʣʘʟʤʝ ʜʫʛʦʚʦʛʦ ʨʘʟ-

ʨʷʜʘ.  
5. ʆʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʛʦʨʝʥʠʷ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ ʠ ʩʠʣʳ ʪʦʢʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʠʩʪʦʯʥʠʢʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʥʘ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 
ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʧʦʨʦʰʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʟʚʘʢʫʫʤʥʦʛʦ 

ʵʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʨʝʘʢʪʦʨʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʈʝʘʢʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥ-
ʥʦʛʦ ʪʦʢʘ (ʀʇʊ), ʨʘʟʨʷʜʥʦʛʦ ʢʦʥʪʫʨʘ, ʠ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʪʦʢʦʚʝʜʫʱʠʭ ʩʪʘʣʴʥʳʭ ʜʝʨ-
ʞʘʪʝʣʝʡ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʳʚʦʜʳ ʠʩʪʦʯ-
ʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʂ ʪʦʢʦʚʝʜʫʱʝʡ ʛʠʣʴʟʝ, ʢʫʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʛʨʘʬʠʪʦʚʳʡ ʩʪʝʨ-
ʞʝʥʴ, ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʳʚʦʜ, ʘ ʢ ʘʣʶʤʠʥʠʝʚʦʡ ʧʣʦʱʘʜʢʝ, ʢʫʜʘ ʫʩʪʘ-
ʥʘʚʣʠʚʘʶʪʩʷ ʛʨʘʬʠʪʦʚʳʝ ʪʠʛʣʠ - ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʚʳʚʦʜ.  

ʉʤʝʰʠʚʘʥʠʝ ʧʦʨʦʰʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʧʣʘʥʝʪʘʨʥʦʡ ʤʝʣʴʥʠʮʝ Retsch PM 
100. ʇʦʜʛʦʪʦʚʢʘ ʩʤʝʩʠ ʠʩʭʦʜʥʳʭ ʧʦʨʦʰʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦ-
ʤʳʰʣʝʥʥʳʭ ʧʦʨʦʰʢʦʚ ʭʨʦʤʘ ʠ ʢʨʝʤʥʠʷ (ʯʠʩʪʦʪʘ 99%). ʉʤʝʰʠʚʘʥʠʝ ʧʦʨʦʰʢʦʚ ʦʩʫ-
ʱʝʩʪʚʣʷʣʦʩʴ ʧʨʠ ʘʪʦʤʘʨʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʵʣʝʤʝʥʪʦʚ Cr:Si = 1:2.  
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ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʟʚʝʰʠʚʘʥʠʝ ʛʨʘʬʠʪʦʚʳʭ ʵʣʝʢʪʨʦʜʦʚ ʠ ʧʦʨʦʰʢʦʚ ʦʩʫʱʝʩʪʚʣʷ-
ʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʦʚ çʅʴʶʪʦʥ ɻʃʉè. ʈʝʛʠʩʪʨʘʮʠʷ ʵʣʝʢʪʨʠʯʝ-
ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʘʢʪʦʨʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭʢʘʥʘʣʴʥʦʛʦ ʦʩʮʠʣ-
ʣʦʛʨʘʬʘ ʤʘʨʢʠ çRigol 1052Eè. ɸʥʘʣʠʟ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʫʯʝʥʥʳʭ ʧʦʨʦʰʢʦʚ ʦʩʫ-
ʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʜʠʬʨʘʢʪʦʤʝʪʨʘ Shimadzu XRD 7000 s. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʠʥʪʝʟʘ ʠʩʭʦʜʥʫʶ ʩʤʝʩʴ ʧʦʨʦʰʢʦʚ ʤʘʩʩʦʡ ~ 2 ʛ ʧʦ-
ʤʝʱʘʣʠ ʚ ʤʘʣʳʡ ʛʨʘʬʠʪʦʚʳʡ ʪʠʛʝʣʴ ʠ ʟʘʢʨʳʚʘʣʠ ʢʨʳʰʢʦʡ. ʇʦʩʣʝ ʵʪʦʛʦ ʜʘʥʥʳʡ ʪʠ-
ʛʝʣʴ ʧʦʤʝʱʘʣʩʷ ʚ ʛʨʘʬʠʪʦʚʳʡ ʪʠʛʝʣʴ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʟʘʪʝʤ ʪʠʛʣʠ ʧʦʤʝʱʘʣʠʩʴ ʥʘ 
ʘʣʶʤʠʥʠʝʚʫʶ ʧʣʘʩʪʠʥʫ. ɻʨʘʬʠʪʦʚʳʡ ʩʪʝʨʞʝʥʴ (ʜʠʘʤʝʪʨ 8 ʤʤ) ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚ ʪʦʢʦ-
ʚʝʜʫʱʫʶ ʛʠʣʴʟʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʜ ʚʥʫʪʨʝʥʥʠʤ ʛʨʘʬʠʪʦʚʳʤ ʪʠʛʣʝʤ. ʇʨʠʢʦʩʥʦʚʝ-
ʥʠʝ, ʧʦʩʨʝʜʩʪʚʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʛʨʘʬʠʪʦʚʦʛʦ ʵʣʝʢʪʨʦʜʘ ʩ ʢʨʳʰ-
ʢʦʡ ʪʠʛʣʷ ʧʨʠʚʦʜʠʣʦ ʢ ʠʥʠʮʠʠʨʦʚʘʥʠʶ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ. ɼʘʣʝʝ ʧʨʠ ʦʪʚʝʜʝʥʠʠ 
ʩʪʝʨʞʥʷ ʦʪ ʢʨʳʰʢʠ ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʨʘʟʨʷʜʥʳʡ ʧʨʦʤʝʞʫʪʦʢ, ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʝ ʛʦʨʝʥʠʝ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ. ʇʦ ʠʩʪʝʯʝʥʠʶ ʟʘʜʘʥʥʦʛʦ ʚʨʝ-
ʤʝʥʠ ʛʨʘʬʠʪʦʚʳʡ ʵʣʝʢʪʨʦʜ ʦʪʚʦʜʠʣʩʷ ʚ ʢʦʥʝʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʟʘ-
ʚʝʨʰʘʣʩʷ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʠʥʪʝʟʘ ʠʟʤʝʥʷʣʘʩʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʜʫʛʦ-
ʚʦʛʦ ʨʘʟʨʷʜʘ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʪʦʢʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʝ ʥʘ ʠʩʪʦʯʥʠʢʝ ʧʦʩʪʦʷʥʥʦʛʦ 
ʪʦʢʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʠʣʳ 
ʪʦʢʘ ʧʨʠ ʟʥʘʯʝʥʠʠ ʩʠʣʳ ʪʦʢʘ 150 ɸ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʠʩʪʦʯʥʠʢʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʠ 
ʚʨʝʤʝʥʠ ʛʦʨʝʥʠʷ ʨʘʟʨʷʜʘ 30 ʩ.  
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ʈʠʩ. 1  ʘ) ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʙ) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝ-
ʥʠʷ ʩʠʣʳ ʪʦʢʘ 

ʂʘʢ ʙʳʣʦ ʦʧʠʩʘʥʦ ʨʘʥʝʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʨʦʰʢʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝ-
ʥʦʚʩʢʦʡ ʜʠʬʨʘʢʮʠʠ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʪʠʥʳ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʠʬʨʘʢʮʠʠ, 
ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʨʝʤʝʥʠ ʛʦʨʝʥʠʷ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ ʦʪ 15 ʜʦ 45 ʩ (ʰʘʛ 15 
ʩ), ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʠʣʝ ʪʦʢʘ 200 ɸ. 
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ʈʠʩ. 2 ʂʘʨʪʠʥʳ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʠʬʨʘʢʮʠʠ ʧʦʨʦʰʢʘ ʜʠʩʠʣʠʮʠʜʘ ʭʨʦʤʘ, ʧʦʣʫʯʝʥʥʦʛʦ 
ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʨʝʤʝʥʠ ʛʦʨʝʥʠʷ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ ʠ ʩʠʣʝ ʪʦʢʘ 200 ɸ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʧʨʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ 15 ʩ, ʧʦʣʥʦʡ 
ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯ-
ʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʚʝʜʝʥʥʦʡ ʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʛʦʨʝʥʠʷ ʜʫ-
ʛʦʚʦʛʦ ʨʘʟʨʷʜʘ, ʧʨʠ 30 ʠ 45 ʩ, ʩʣʝʜʦʚ ʠʩʭʦʜʥʳʭ ʧʦʨʦʰʢʦʚ ʭʨʦʤʘ ʠ ʢʨʝʤʥʠʷ ʥʝ ʦʙʥʘʨʫ-
ʞʝʥʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʘʢʮʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ɼʘʣʴʥʝʡʰʠʤ ʰʘʛʦʤ ʚ ʨʘʙʦʪʝ 
ʩʪʘʣʦ ʠʟʤʝʥʝʥʠʝ ʩʠʣʳ ʪʦʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʠʩʪʦʯʥʠʢʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʩ ʮʝʣʴʶ 
ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʢʘʨʪʠʥʳ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʠʬʨʘʢʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʩʠʣʝ ʪʦʢʘ ʨʝʘʢʪʦʨʘ ʦʪ 50 ʜʦ 200 
ɸ (ʰʘʛ 50 ɸ), ʧʨʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ 30 ʩ. ɺʨʝʤʷ 30 ʩ ʙʳʣʦ ʚʳʙʨʘʥʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, 
ʯʪʦ ʩʦʩʪʘʚ ʧʦʣʫʯʝʥʥʳʭ ʧʦʨʦʰʢʦʚ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡ-
ʩʪʚʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʙʳʣʦ ʚʳʙʨʘʥʦ 
ʚʨʝʤʷ ʛʦʨʝʥʠʷ ʨʘʟʨʷʜʘ 30ʩ. 
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ʈʠʩ. 3 ʂʘʨʪʠʥʳ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʠʬʨʘʢʮʠʠ ʧʦʨʦʰʢʘ ʜʠʩʠʣʠʮʠʜʘ ʭʨʦʤʘ, ʧʦʣʫʯʝʥʥʦʛʦ 
ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʠʣʳ ʪʦʢʘ ʨʝʘʢʪʦʨʘ ʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ 30 ʩ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 3, ʧʨʠ ʩʠʣʝ ʪʦʢʘ 50 ʠ 100 ɸ, ʧʦʣʥʦʡ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʠʩʭʦʜ-
ʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʘʢʞʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɸ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʠʣʳ ʪʦʢʘ ʜʦ 150 ʠ 200 ɸ 
ʧʝʨʝʨʘʙʦʪʢʘ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦʤ 
ʢʦʣʠʯʝʩʪʚʝ ʵʥʝʨʛʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʙʦʪʳ ʜʫʛʦʚʦʛʦ 
ʨʝʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʩʠʣʘ ʪʦʢʘ 150 ɸ ʠ ʚʨʝʤʷ ʛʦʨʝʥʠʷ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ 30 ʩ. ʇʨʠ ʜʘʥʥʦʤ 
ʨʝʞʠʤʝ ʨʘʙʦʪʳ, ʢʘʢ ʙʳʣʦ ʦʧʠʩʘʥʦ ʨʘʥʝʝ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʘʟ ʜʠʩʠʣʠʮʠʜʘ 
ʭʨʦʤʘ CrSi2 ʠ ʬʘʟʳ ʩʠʣʠʮʠʜʘ ʭʨʦʤʘ CrSi [5]. 
ɺʳʚʦʜʳ ʧʨʦʝʢʪʘ: 

1. ʀʟʫʯʝʥʳ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʠ ʫʩʪʨʦʡʩʪʚʦ ʙʝʟʚʘʢʫʫʤʥʦʛʦ ʵʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʨʝʘʢ-
ʪʦʨʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

2. ʇʦʜʛʦʪʦʚʣʝʥʘ ʩʤʝʩʴ ʧʦʨʦʰʢʦʚ ʭʨʦʤʘ ʠ ʢʨʝʤʥʠʷ ʚ ʘʪʦʤʘʨʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 
Cr:Si = 1:2 ʚ ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʝ. 

3. ʇʨʦʚʝʜʝʥʳ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʩʠʥʪʝʟʫ ʜʠʩʠʣʠʮʠʜʘ ʭʨʦʤʘ ʠ ʦʧʨʝʜʝʣʝʥʳ 
ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʜʫʛʦʚʦʛʦ ʨʝʘʢʪʦʨʘ ʜʣʷ ʩʠʥʪʝʟʘ ʜʘʥʥʦʛʦ ʩʦ-
ʝʜʠʥʝʥʠʷ. 

4. ʀʟʫʯʝʥ ʩʦʩʪʘʚ ʧʦʣʫʯʝʥʥʳʭ ʧʦʨʦʰʢʦʚ. 
5. ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʛʦʨʝʥʠʷ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ ʠ ʩʠʣʳ ʪʦʢʘ, ʫʩʪʘʥʦʚ-
ʣʝʥʥʦʡ ʥʘ ʠʩʪʦʯʥʠʢʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʥʘ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ. ɺ ʟʘʜʘʥʥʳʭ ʫʩʣʦ-
ʚʠʷʭ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩʦʝʜʠʥʝʥʠʝ CrSi2. 
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ʈɸɿʈɸɹʆʊʂɸ ʋʅʀʂɸʃʔʅʆʁ ʊɽʍʅʆʃʆɻʀʀ ʉʀʅʊɽɿɸ ʉʄɽʉʀ ʉʃʆɾʅʓʍ ʕʌʀ-
ʈʆɺ ʀɿ ʆʊʍʆɼʆɺ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʇʈʆʃɸʂʊɸʄɸ ʀ ʉʇʀʈʊɸ 

ɹʫʥʠʥ ʀʚʘʥ ɸʥʜʨʝʝʚʠʯ 
ʎɼʅʀʊʊ ʧʨʠ ʂʫʟɻʊʋ çʋʥʠʢʋʤè, 

 8 ʢʣʘʩʩ 
ʛ. ʂʝʤʝʨʦʚʦ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɼʫʙʨʦʚʠʥʘ ʖʣʠʷ ʄʠʭʘʡʣʦʚʥʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʎɼʅʀʊʊ ʧʨʠ ʂʫʟɻʊʋ 
çʋʥʠʢʋʤè 

 
ʇʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚ ʩʫ-

ʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʣʝʪ. ʂʘʢ ʧʨʘʚʠʣʦ, ʫʪʠʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʪʦʡ ʠʣʠ 
ʠʥʦʡ ʤʝʨʝ ʥʘʥʦʩʠʪ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʦʧʳʪ 
ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʘ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ 
ʚʣʦʞʝʥʠʡ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʙʣʝʤʘ ʦʩʪʘʝʪʩʷ ʥʝ ʨʝʰʝʥʥʦʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ.  

ʋ ʢʨʫʧʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʢʘʧʨʦʣʘʢʪʘʤ ʩʫʱʝʩʪʚʫʝʪ 
ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ - ʱʝʣʦʯʥʳʭ ʩʪʦʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʧʨʦʣʘʢʪʘʤ (ʜʘʣʝʝ - 
ʑʉʇʂ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʠʥ ʪʦʣʴʢʦ ʂɸʆ çɸʟʦʪè ʝʞʝʛʦʜʥʦ ʩʞʠʛʘʝʪ ʦʢʦʣʦ 1000 
ʪʦʥʥ ʑʉʇʂ, ʠʩʧʦʣʴʟʫʷ ʪʘʢʦʡ ʤʝʪʦʜ ʫʪʠʣʠʟʘʮʠʠ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʥʝʵʢʦʣʦʛʠʯʥʳʡ ʠ ʟʘ-
ʪʨʘʪʥʳʡ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʩʠʚʫʰʥʳʭ ʤʘʩʝʣ ʫ ʧʨʝʜʧʨʠʷ-
ʪʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʧʠʱʝʚʳʝ ʩʧʠʨʪʳ. ʋ ʢʨʫʧʥʦʛʦ ʩʧʠʨʪʦʚʦʛʦ ʟʘʚʦʜʘ, ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʚ 
ʛʦʜ 1400000 ʣʠʪʨʦʚ ʩʧʠʨʪʘ ʦʪʭʦʜʳ ʩʠʚʫʰʥʳʭ ʤʘʩʝʣ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 570 ʪʳʩʷʯ ʣʠʪ-
ʨʦʚ. ʋʪʠʣʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʛʣʫʙʦʢʦʡ  ʦʯʠʩʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʦʛʦ 
ʩʳʨʴʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. ɼʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʥʦʩʠʪ ʧʨʠ-
ʙʳʣʠ. 

ʆʙʘ ʩʧʦʩʦʙʘ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʥʘʥʦʩʷʪ ʚʨʝʜ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʨʝ-
ʛʠʦʥʝ ʠ ʩʯʠʪʘʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʳʤʠ. 
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ʈʝʰʝʥʠʝʤ  ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʧʦʣʫʯʝʥʠʝ ʪʦʚʘʨʥʦʛʦ ʧʨʦ-
ʜʫʢʪʘ (ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ) ʠʟ ʦʪʭʦʜʦʚ ʢʘʧʨʦʣʘʢʪʘʤʘ ʠ ʩʠʚʫʰʥʳʭ ʤʘʩʝʣ ʩ ʧʦʤʦʱʴʶ ʫʥʠ-
ʢʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʈʘʟʨʘʙʦʪʘʪʴ ʫʥʠʢʘʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʶ  ʩʠʥʪʝʟʘ ʩʤʝʩʠ ʩʣʦʞʥʳʭ 
ʵʬʠʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʧʨʦʣʘʢʪʘʤʘ ʠ 
ʩʧʠʨʪʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ. 

ɿʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʧʨʦ-

ʣʘʢʪʘʤʘ ʠ ʩʧʠʨʪʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʠʭ ʫʪʠʣʠʟʘʮʠʠ. 
2. ʀʟʫʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʤʝʪʦʜʠʢʫ ʩʠʥʪʝʟʘ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ, ʠ ʧʦʜʦʙʨʘʪʴ 

ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʝʸ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ. 
3. ʇʨʦʚʝʩʪʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʧʳʪʳ ʧʦ ʧʦʣʫʯʝʥʠʶ ʩʤʝʩʠ ʵʬʠʨʦʚ ʠ ʠʟʫʯʠʪʴ ʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ. 
4. ʈʘʩʩʯʠʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʨʦʝʢʪʘ, ʩʦʩʪʘʚʠʪʴ ʢʦʤʤʝʨʯʝʩʢʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʦʨʦʚ. 
ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʩʦʙʨʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. ɺ ʢʨʫʛʣʦʜʦʥʥʫʶ ʢʦʣʙʫ ʦʙʲʝʤʦʤ 500 ʤʣ ʧʦʤʝʩʪʠʣʠ 250 ʤʣ ʑʉʇʂ ʠ ʫʧʘʨʠʚʘʣʠ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʣʙʦʥʘʛʨʝʚʘʪʝʣʷ ʚ ʪʝʯʝʥʠʠ 1 ʯʘʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʲʝʤ ʠʩ-
ʭʦʜʥʦʡ ʩʤʝʩʠ ʫʤʝʥʴʰʠʣʩʷ ʚ 2 ʨʘʟʘ. ʇʦʩʣʝ ʢ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ ʜʦʙʘʚʠʚ ʢʦʥʮʝʥʪʨʠʨʦ-
ʚʘʥʥʫʶ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ ʜʦ pH ʩʨʝʜʳ ʨʘʚʥʦʡ 5. 

ɼʘʣʝʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʣʠʪʝʣʴʥʦʡ ʚʦʨʦʥʢʠ ʦʪʜʝʣʠʣʠ ʦʨʛʘʥʠʯʝʩʢʠʡ ʩʣʦʡ ʦʪ 
ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʤʝʩʪʠʣʠ ʦʨʛʘʥʠʯʝʩʢʫʶ ʬʘʟʫ ʚ ʢʨʫʛʣʦʜʦʥʥʫʶ ʪʨʝʭʛʦʨ-
ʣʫʶ ʢʦʣʙʫ ʦʙʲʝʤʦʤ 500 ʤʣ. ʉʦʙʨʘʣʠ ʫʩʪʘʥʦʚʢʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ: ʢʨʫʛʣʦʜʦʥʥʦʡ ʪʨʝʭʛʦʨ-
ʣʦʡ ʢʦʣʙʳ, ʪʝʨʤʦʤʝʪʨʘ, ʢʘʧʝʣʴʥʦʡ ʚʦʨʦʥʢʠ, ʧʝʨʝʭʦʜʥʠʢʘ ɺʶʨʮʘ ʠ ʩʧʠʨʘʣʴʥʦʛʦ ʭʦʣʦ-
ʜʠʣʴʥʠʢʘ. ʇʦʩʣʝ ʢ ʩʤʝʩʠ ʜʦʙʘʚʠʣʠ 100 ʤʣ ʩʠʚʫʰʥʳʭ ʤʘʩʝʣ ʠ 2-3 ʢʘʧʣʠ ʢʦʥʮʝʥʪʨʠʨʦ-
ʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ (ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʨʝʘʢʮʠʠ ʵʪʝʨʠʬʠʢʘʮʠʠ). ʇʦʩʣʝ ʵʪʦʛʦ 
ʩʤʝʩʴ ʥʘʛʨʝʚʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʨʷʜʢʘ 200 ʛʨʘʜʫʩʦʚ ʜʣʷ ʦʪʛʦʥʢʠ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟ 250 ʤʣ ʑʉʇʂ ʠ 100 ʤʣ ʩʠʚʫʰʥʳʭ ʤʘʩʝʣ, ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ 
ʦʢʦʣʦ 193 ʤʣ ʩʤʝʩʠ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ. 

ʇʨʦʚʝʜʝʥ ʀʂ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ, ʜʦʢʘʟʳʚʘʶʱʠʡ 
ʥʘʣʠʯʠʝ ʵʬʠʨʦʚ ʚ ʧʦʣʫʯʝʥʥʦʤ ʧʨʦʜʫʢʪʝ.  

ɺʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʧʦ-
ʣʫʯʝʥʥʦʡ ʩʤʝʩʠ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʝʨʝʨʘʙʦʪʢʠ ʑʉʇʂ ʠ ʩʠʚʫʰʥʳʭ 
ʤʘʩʝʣ ʩ ʧʦʣʫʯʝʥʠʝʤ ʩʤʝʩʠ ʩʣʦʞʥʳʭ ʵʬʠʨ. ʇʨʦʚʝʜʝʥ ʧʨʘʢʪʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ. ʀʟʫʯʝʥ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ ʑʉʇʂ ʠ ʩʠʚʫʰʥʳʭ ʤʘʩʝʣ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦ-
ʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʠʟ 250 ʤʣ ʑʉʇʂ ʠ 100 ʤʣ ʩʠʚʫʰʥʳʭ ʤʘ-
ʩʝʣ, ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʦʢʦʣʦ 193 ʤʣ ʩʤʝʩʠ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ. ʋʧʘʨʠʣʠ ʑʉʇʂ ʚ 2 ʨʘʟʘ. 
ɼʦʙʘʚʠʣʠ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ ʜʦ pH5. ʉʤʝʰʘʣʠ ʩ ʩʠʚʫʰʥʳʤʠ ʤʘʩʣʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ 5 ʢ 2 
ʧʦ ʦʙʲʝʤʫ. ɼʦʙʘʚʠʣʠ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ (2-3 ʢʘʧʣʠ) ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ.  

ʉʦʙʨʘʣʠ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʤʝʩʪʠʣʠ ʩʤʝʩʴ ʚ 
ʢʦʣʙʫ-ʨʝʘʢʪʦʨ, ʧʨʦʚʝʣʠ ʵʪʝʨʠʬʠʢʘʮʠʶ.  ʇʦʣʫʯʠʣʠ ʩʤʝʩʴ ʵʬʠʨʦʚ. ʇʨʦʚʝʜʝʥ ʀʂ-ʩʧʝʢ-
ʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ.ɺʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʶ-
ʱʠʝ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ. ʇʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝ-
ʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʘ.  

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʑʉʇʂ (ʱʝʣʦʯʥʳʭ ʩʪʦʢʦʚ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʧʨʦʣʘʢʪʘʤʘ) ʠ ʩʠʚʫʰʥʳʭ ʤʘʩʝʣ (ʦʪʭʦʜʦʚ ʩʧʠʨʪʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ) 
ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʣʦʞʥʳʝ ʵʬʠʨʳ ʷʚʣʷʶʪʩʷ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘʤʠ ï ʜʦʙʘʚʢʘʤʠ, 
ʫʚʝʣʠʯʠʚʘʶʱʠʤʠ ʧʣʘʩʪʠʯʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ (ʧʣʘʩʪʤʘʩʩ, ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʠʟʜʝ-
ʣʠʡ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʦʥʠ ʩʧʦʩʦʙʥʳ ʧʦʚʳʰʘʪʴ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʙʝʥʟʠʥʘ.  



34 
 

ʋʥʠʢʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʠʥʪʝʟʘ ʩʤʝʩʠ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ ʠʟ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʢʘʧʨʦʣʘʢʪʘʤʘ ʠ ʩʧʠʨʪʘ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝ-
ʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʥʦ ʠ ʧʨʠʥʝʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʨʠʙʳʣʴ ʧʨʝʜ-
ʧʨʠʷʪʠʶ.  

ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʧʨʦʝʢʪʘ ʜʣʷ ʜʝʡʩʪʚʫʶʱʠʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷ-
ʪʠʡ ï 2 ʛʦʜʘ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʀʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʧʨʦʣʘʢʪʘʤʘ, 
ʪʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʘʚʪʦʨʝʬʝʨʘʪʘ ʧʦ ɺɸʂ ʈʌ 02.00.13, ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ 
ʥʘʫʢ ʉʫʤʘʨʯʝʥʢʦʚʘ, ʀʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 
https://www.dissercat.com/content/izuchenie-metodov-pererabotki-otkhodov-
proizvodstva-kaprolaktama (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ ð09.06.2023, 10.10.2023, 
01.12.2023) 

2. ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʧʨʦʣʘʢʪʘʤʘ /ʇʦʜ ʨʝʜ. ɺ.ʀ.ʆʚʯʠʥʥʠʢʦʚʘ ʠ ɺ.ʈ.ʈʫʯʠʥʩʢʦʛʦ. 
çʍʠʤʠʷè, ʄ. 1977 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 
https://www.nehudlit.ru/books/detail737898.html (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ ð09.06.2023, 
10.10.2023, 01.12.2023) 

3. ʉʠʥʪʝʟ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ ʠʟ ʞʠʜʢʠʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʧʨʦʣʘʢʪʘʤʘ, ʉ. ɺ. 
ʃʝʚʘʥʦʚʘ, ɺ. ʀ. ɻʝʨʘʩʠʤʝʥʢʦ, ʀ. ʃ. ɻʣʘʟʢʦ, ɸ. ɹ. ʉʦʢʦʣʦʚ, ʀ. ɸ. ʉʫʤʘʨʯʝʥʢʦʚʘ, 
ɸ. ɺ. ʂʘʥʘʝʚ (ʈʦʩ. ʭʠʤ. ʞ. (ɾ. ʈʦʩ. ʭʠʤ. ʦʙ-ʚʘ ʠʤ. ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ), 2006, ʪ. L, 
ˉ 3) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 
http://www.chem.msu.su/rus/journals/jvho/2006-3/welcome.html (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 
ð09.06.2023, 10.10.2023, 01.12.2023) 

4. ʉʣʦʞʥʳʝ ʵʬʠʨʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%BE%D0%B6%D0%BD%D1%
8B%D0%B5_%D1%8D%D1%84%D0%B8%D1%80%D1%8B  (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 
ð09.06.2023, 10.10.2023, 01.12.2023) 

5. ʉʧʦʩʦʙ ʧʝʨʝʨʘʙʦʪʢʠ ʩʠʚʫʰʥʳʭ ʤʘʩʝʣ ʩʧʠʨʪʦʚʦʜʦʯʥʳʭ ʢʦʤʙʠʥʘʪʦʚ [ʕʣʝʢʪʨʦʥ-
ʥʳʡ ʨʝʩʫʨʩ] 
https://patents.google.com/patent/RU2483054C1/ru (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ ð
09.06.2023, 10.10.2023, 01.12.2023) 

 
 
 
 
ɸʅɸʃʀɿ ʉʆʉʊʆʗʅʀʗ ɺʆɼʅʆɻʆ ʉʆʆɹʑɽʉʊɺɸ ʄɽʊʆɼʆʄ ɹʀʆʀʅɼʀʂɸʎʀʀ 

ɺʠʥʦʢʫʨʦʚʘ ɽʣʠʟʘʚʝʪʘ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɼʝʪʩʢʠʡ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ, 
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ʛ. ʉʪʨʝʞʝʚʦʡ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʠʟʦʚʘ ʃʶʙʦʚʴ ʅʠʢʦʣʘʝʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧ. ʦʙʨʘʟʦʚʘʥʠʷ 

 
ʇʨʝʩʥʘʷ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʘʪʨʠʙʫʪʦʤ ʩʪʦʷʯʠʭ ʚʦʜʦʝʤʦʚ, ʧʨʠʜʘʚʘʷ ʠʤ 

ʦʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʧʦʜʜʝʨ-
ʞʘʥʠʷ ʞʠʟʥʠ ʚʩʝʭ ʩʫʱʝʩʪʚ ʥʘ ʧʣʘʥʝʪʝ. ɾʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʥʝ ʤʦʛʫʪ ʚʳʞʠʪʴ ʙʝʟ ʜʦ-
ʩʪʫʧʘ ʢ ʧʨʝʩʥʦʡ ʚʦʜʝ, ʧʦʵʪʦʤʫ ʝʝ ʟʥʘʯʠʤʦʩʪʴ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʯʝʣʦ-
ʚʝʢ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʵʪʠʭ ʚʦʜʦʝʤʦʚ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʚʦʠʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦ-
ʪʨʝʙʥʦʩʪʝʡ. ʆʜʥʘʢʦ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʫʞʝ ʩʝʛʦʜʥʷ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʦʡ 
ʜʝʛʨʘʜʘʮʠʠ ʤʥʦʛʠʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʘʢʚʘʪʦʨʠʡ, ʚʥʦʩʷ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʚʠʜʝ ʜʝʬʠʮʠʪʘ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʝʩʥʦʡ ʚʦʜʳ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʯʝʣʦʚʝʯʝʩʪʚʦ 
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ʧʨʠʥʠʤʘʝʪ ʤʝʨʳ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʯʪʦ ʟʘʤʝʪʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʚʳ-
ʰʝʥʥʦʤ ʠʥʪʝʨʝʩʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʢ ʩʦʩʪʦʷʥʠʶ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʘʩ-
ʧʝʢʪʝ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʚʳʙʨʘʣʠ ʩʪʦʷʱʠʡ ʚʦʜʦʝʤ ʚ ʛʦʨʦʜʝ ʉʪʨʝʞʝ-
ʚʦʡ, ʩʬʦʢʫʩʠʨʦʚʘʚʰʠʩʴ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʠ ʚʦʜʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʢʘʢ ʦʙʲʝʢʪʘʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ ʠ ʙʝʩʧʦʟʚʦʥʦʯ-
ʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. 

ʎʝʣʴ: ʀʩʩʣʝʜʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʤʝʪʦʜʦʤ ʙʠʦ-
ʠʥʜʠʢʘʮʠʠ.  

ɻʠʧʦʪʝʟʘ: ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʚʦʜʦʸʤ ʦʢʘʞʝʪʩʷ ʚ ʫʤʝʨʝʥʥʦ-ʟʘʛʨʷʟʥʸʥʥʳʤ ʩʦ-
ʩʪʦʷʥʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ ʦʙʲʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ: ʚʦʜʥʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʚ ʢʦʣʠʯʝʩʪʚʝ 
15 ʰʪʫʢ ʠ ʬʠʪʦʧʣʘʥʢʪʦʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 25 ʰʪʫʢ ʩ ʫʯʘʩʪʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʄʳ ʟʘʜʝʡʩʪʚʦʚʘʣʠ ʪʨʠ ʤʝʪʦʜʠʢʠ: ʀʥʜʝʢʩ ʄʘʡʝʨʘ, ʂʦʥʮʝʥʪʨʘʮʠʷ O2  - ʩ ʙʝʩʧʦʟʚʦ-
ʥʦʯʥʳʤʠ; ʉʘʧʨʦʙʥʦʩʪʴ ï ʬʠʪʦʧʣʘʥʢʪʦʥ. ɼʣʷ ʩʙʦʨʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʘʯʦʢ, ʚʦʜʦʩʙʦʨ-
ʥʠʢ. ʆʪʣʦʚ ʦʩʦʙʝʡ ʧʨʦʭʦʜʠʣ ʚ 1,5 ʤʝʪʨʘ ʦʪ ʙʝʨʝʛʘ. ɹʳʣʘʧʨʦʚʝʜʝʣʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʫʯʘʩʪʢʘ, ʚ ʢʦʪʦʨʦʡ ʤʳ ʫʟʥʘʣʠ ʯʪʦ ʚʦʜʦʝʤ ʨʘʩʧʦʣʦʛʘʝʪʩʷ ʨʷʜʦʤ ʩ ʞʠʣʳʤʠ ʜʦʤʘʤʠ ʠ 
ʜʦʨʦʛʦʡ. 

ʀʪʘʢ, ʘʥʘʣʠʟʠʨʫʷ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʩʝ 
ʛʨʫʧʧʳ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʜʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʫʤʝ-
ʨʝʥʥʦ-ʟʘʛʨʷʟʥʸʥʥʦʡ. 

ɿʘʪʝʤ, ʩʦʙʨʘʚ ʚʩʝ ʥʘʰʠ ʜʘʥʥʳʝ, ʤʳ ʩʦʩʪʘʚʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʠʘʛʨʘʤʤ, ʢʦʪʦʨʳʝ 
ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʥʦʛʠʝ ʙʠʦʠʥʜʠʢʘʪʦʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʘʣʴʬʘ-ʤʝʟʦʩʘʧʨʦʙʘʤ 
ʠ 2-ʦʡ ʛʨʫʧʧʝ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʯʘʛʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʯʠʩʪʦʤ ʚʦʜʦʸʤʝ. ʇʨʠʯʠʥʦʡ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠ ʪʝʭʥʠʯʝʩʢʠʡ, ʠ ʧʨʠʨʦʜʥʳʡ 
ʬʘʢʪʦʨʳ. 

ɻʠʧʦʪʝʟʘ, ʢʦʪʦʨʫʶ ʤʳ ʧʦʩʪʘʚʠʣʠ ʚ ʥʘʯʘʣʝ ʧʨʦʝʢʪʘ, ʧʦʜʪʚʝʨʜʠʣʘʩʴ. ɺ ʭʦʜʝ 
ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʧʦʣʫʯʠʣʠ ʟʥʘʯʠʤʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠ-
ʚʘʶʪ ʥʘʰʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʙʫʜʝʪ ʩʣʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʜʚʝ ʤʝ-
ʪʦʜʠʢʠ, ʥʦ ʫʩʧʝʰʥʦ ʩʧʨʘʚʠʣʠʩʴ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ. ʆʙʝ ʤʝʪʦʜʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʦʜʠʥ ʠ 
ʪʦʪ ʞʝ ʫʯʘʩʪʦʢ ʠ ʦʧʨʝʜʝʣʷʶʪ ʪʠʧ ʟʘʛʨʷʟʥʝʥʠʷ. ɹʝʩʧʦʟʚʦʥʦʯʥʳʝ ʠ ʬʠʪʦʧʣʘʥʢʪʦʥ ʷʚ-
ʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʪʦʜʠʢʝ ʠʟʤʝʨʝ-
ʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʠ ʦʮʝʥʢʠ ʩʘʧʨʦʙʥʦʩʪʠ ʚʦʜʳ. ʆʥʠ ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʪʦʯ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦʜʠʢʦʡ ʠʥʜʝʢʩʘ ʄʘʡʝʨʘ. 

 
 
 
 

ʆʎɽʅʂɸ ʏʋɺʉʊɺʀʊɽʃʔʅʆʉʊʀ ɹʀʆʀʅɼʀʂɸʊʆʈɸ çʂʈɽʉʉ-ʉɸʃɸʊɸè ʂ ʀɿʄɽʅɽ-
ʅʀʖ ʂʆʅʎɽʅʊʈɸʎʀʀ ʅɽʌʊɽʇʈʆɼʋʂʊʆɺ ɺ ʇʆʏɺɽ 

ɺʦʡʥʘ ɸʣʝʢʩʝʡ,  
ʄʆʋɼʆ çɼʕɹʎè, 

9 ʢʣʘʩʩ 
ʛ. ʉʪʨʝʞʝʚʦʡ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʠʟʦʚʘ ʃʶʙʦʚʴ ʅʠʢʦʣʘʝʚʥʘ 
 

 ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʚʳʟʚʘʥ-
ʥʳʤʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʠ ʦʩʦʙʝʥʥʦ ʩʦʩʪʦʷʥʠʝʤ ʧʦʯʚʳ, ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦ-
ʣʝʝ ʚʘʞʥʳʤʠ. ɹʠʦʠʥʜʠʢʘʮʠʷ - ʵʪʦ ʤʝʪʦʜ ʦʮʝʥʢʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴ-
ʟʫʝʪ "ʢʨʝʩʩ-ʩʘʣʘʪ" ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ. ɿʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ 
ʠʤʝʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʝʥʠʷ ʠ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʧʨʦʞʠʚʘʶʱʠʝ 
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ʧʦʙʣʠʟʦʩʪʠ, ʠʟ-ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚʳ ʥʘʢʘʧʣʠʚʘʪʴ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ. ʕʪʦ ʜʝʣʘʝʪ ʟʘ-
ʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʩʝʭ ʩʫʱʝʩʪʚ, 
ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʝʝ ʙʣʠʟʦʩʪʠ. 
 ʎʝʣʴ ʩʪʦʷʣʘ ʦʮʝʥʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʠʦʠʥʜʠʢʘʪʦʨʘ çʢʨʝʩʩ-ʩʘʣʘʪʘè ʢ ʠʟʤʝ-
ʥʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ, ʘ ʠʟ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ 
ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʉʦʙʨʘʪʴ ʧʦʯʚʫ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
2. ɺʥʝʩʪʠ ʚ ʧʦʯʚʫ ʟʘʛʨʷʟʥʝʥʠʷ ʪʨʸʭ ʚʠʜʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. 
3. ʆʮʝʥʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʠʦʠʥʜʠʢʘʪʦʨʘ ʢʨʝʩʩ-ʩʘʣʘʪʘ ʢ ʠʟʤʝʥʝʥʠʶ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʩʨʘʚʥʝʥʠʷ. 
 ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʩʨʘʚ-
ʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʚʳʩʘʜʢʝ ʢʨʝʩʩ-ʩʘʣʘʪʘ ʚ ʝʤʢʦʩʪʠ ʩ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚ ʨʘʟ-
ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʯʚʦʡ ʤʳ ʩʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʘʰʝʡ ʛʠʧʦʪʝʟʝ ʢʦʪʦ-
ʨʘʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ ʯʪʦ ʢʨʝʩʩ-ʩʘʣʘʪ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤ, ʪʘʢ ʢʘʢ 
ʤʦʞʥʦ ʯʝʪʢʦ ʫʚʠʜʝʪʴ ʢʘʢ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʩʨʝʜ-
ʥʠʡ ʧʨʦʮʝʥʪ ʚʩʭʦʞʝʩʪʠ ʠ ʜʣʠʥʳ ʢʦʨʥʷ ʠ ʩʪʝʙʣʷ ʧʘʜʘʝʪ, ʪʘʢʞʝ ʧʘʜʘʝʪ ʩʘʤʦ ʝʛʦ ʢʘʯʝ-
ʩʪʚʦ. 
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ʕʂʆʃʆɻʀʗ ɻʆʈʆɼɸ: ʆʇʈɽɼɽʃɽʅʀɽ ʅɸʂʆʇʃɽʅʀʗ ʉʆɽɼʀʅɽʅʀʁ ʊʗɾɽʃʓʍ 
ʄɽʊɸʃʃʆɺ ɼɽʈɽɺʔʗʄʀ, ʀʉʇʆʃʔɿʋɽʄʓʄʀ ɺ ʆɿɽʃɽʅɽʅʀʀ ɻʆʈʆɼɸ 

ɺʦʣʦʩʥʠʢʦʚ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 
ʄɹʆʋ çɻʠʤʥʘʟʠʷ ˉ31è 

10ɹ ʢʣʘʩʩ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʅʘʛʘʨʥʠʢʦʚʘ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʭʠʤʠʠ ʄɹʆʋ çɻʠʤʥʘʟʠʷ 

ˉ31è 
 

ɼʨʝʚʝʩʠʥʘ, ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ, ʠʤʝʣʘ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɼʝʨʝ-
ʚʴʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʩʣʘʙʣʝʥʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʫʣʫʯʰʝʥʠʠ 
ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ, ʩʦʟʜʘʚʘʷ ʚ ʛʦʨʦʜʘʭ ʙʦʣʝʝ ʟʜʦʨʦʚʫʶ ʩʨʝʜʫ ʜʣʷ ʞʠʟʥʠ. ʆʥʠ ʪʘʢʞʝ 
ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳ ʜʣʷ ʛʦʨʦʜʦʚ ʚ ʤʝʩʪʘʭ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ. ɺʦ ʚʨʝʤʷ ʨʘʟʚʠʪʦʡ ʵʢʦ-
ʥʦʤʠʢʠ, ʝʸ ʦʛʨʦʤʥʫʶ ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʝʢʪʦʨ. ʊʝʧʝʨʴ ʢʨʫʧʥʳʝ 
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ʧʨʝʜʧʨʠʷʪʠʷ ʝʩʪʴ ʧʦʯʪʠ ʚ ʢʘʞʜʦʤ ʛʦʨʦʜʝ. ʇʨʦʠʟʚʦʜʷ ʤʥʦʞʝʩʪʚʦ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ 
ʢʘʞʜʳʡ ʜʝʥʴ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʚʨʝʜʥʳ. ɹʦʣʴʰʠʝ ʜʝʨʝʚʴʷ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ ʧʦʛʣʦʱʘʶʪ 
ʟʘʛʨʷʟʥʷʶʱʠʝ ʛʘʟʳ ʠ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ ʠʟ ʚʦʟʜʫʭʘ ʚʟʚʝʰʝʥʥʳʝ ʚ ʥʝʤ ʤʝʣʢʠʝ ʯʘ-
ʩʪʠʮʳ, ʚʢʣʶʯʘʷ ʧʳʣʴ, ʛʨʷʟʴ ʠ ʜʳʤ, ʟʘʜʝʨʞʠʚʘʷ ʠʭ ʥʘ ʣʠʩʪʴʷʭ ʠ ʢʦʨʝ.  ʅʦ ʜʝʨʝʚʴʷ ʦʪ 
ʵʪʦʛʦ ʦʯʝʥʴ ʩʪʨʘʜʘʶʪ, ʢʘʢ ʠ ʣʶʜʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʟʘʛʨʷʟʥʝ-
ʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʷʞʸʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠʟ-ʟʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʚ-
ʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʅʘʰ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʪʷ-
ʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʦʩʪʘʚʝ ʜʝʨʝʚʘ, ʧʦʩʣʝ ʯʝʛʦ, ʤʳ ʤʦʞʝʤ ʧʦʥʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙ-
ʩʪʘʥʦʚʢʫ ʨʘʡʦʥʘ ʠ ʚ ʥʝʛʘʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʥʘʯʘʪʴ ʙʠʪʴ ʪʨʝʚʦʛʫ. 
ʀʟ ʵʪʦʛʦ ʤʳ ʚʳʜʚʠʥʫʣʠ ʛʠʧʦʪʝʟʫ: ʫʯʝʥʠʢ ʩʧʦʩʦʙʝʥ ʫʟʥʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʦʝʜʠʥʝʥʠʡ ʪʷ-
ʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʜʝʨʝʚʘ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʛʠʧʦʪʝʟʫ, ʤʳ ʚʳʜʚʠʥʫʣʠ ʮʝʣʴ ʨʘʙʦʪʳ: ʧʨʝʜʣʦʞʠʪʴ ʤʝʪʦʜ, ʢʦ-
ʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʜʝʨʝʚʝ 
ʚ ʫʩʣʦʚʠʷʭ ʰʢʦʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ.  
ɸ ʝʸ ʤʳ ʨʘʟʜʝʣʠʣʠ ʥʘ ʟʘʜʘʯʠ  

¶ ʇʨʝʜʣʦʞʠʪʴ ʧʨʦʩʪʦʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ  

¶ ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʤʝʪʦʜʫ  

¶ ʇʨʦʚʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ  

¶ ʂʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ 

¶ ʇʨʦʚʝʨʠʪʴ ʪʦʯʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ  

¶ ʉʜʝʣʘʪʴ ʚʳʚʦʜ  
ʄʳ ʥʘʯʘʣʠ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʚʦʪ ʝʛʦ ʵʪʘʧʳ: 

¶ ɼʣʷ ʥʘʯʘʣʘ, ʤʳ ʚʟʷʣʠ ʦʙʨʘʟʮʳ, ʨʘʟʜʝʣʠʣʠ ʠʭ ʥʘ ʢʦʨʫ ʠ ʜʨʝʚʝʩʠʥʫ, ʠʟʤʝʣʴʯʠʣʠ 
ʠʭ ʠ ʚʟʚʝʩʠʣʠ  

¶ ɿʘʪʝʤ ʟʘʣʠʣʠ ʠʭ 0,5% ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʦʩʪʘʚʠʣʠ ʠʭ ʥʘ ʩʫʪʢʠ. ʉʧʫ-
ʩʪʷ ʜʘʥʥʦʝ ʚʨʝʤʷ, ʤʳ ʥʘʯʘʣʠ ʥʘʛʨʝʚʘʪʴ ʦʙʨʘʟʮʳ. ɻʨʝʝʤ ʦʙʨʘʟʮʳ ʧʨʠ ʪʝʤʧʝʨʘ-
ʪʫʨʝ 130-140 Üʉ ʜʦ ʧʦʯʪʠ ʧʦʣʥʦʛʦ ʚʳʩʳʭʘʥʠʷ. ɺ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʷʪ ʧʨʦ-
ʮʝʩʩʳ ʩʫʣʴʬʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʦʨʛʘʥʠʯʝʩʢʠʝ 
ʚʝʱʝʩʪʚʘ ʦʪʜʝʣʷʶʪʩʷ ʦʪ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ. 

¶ ʉʧʫʩʪʷ ʚʨʝʤʷ, ʤʳ ʧʨʝʢʨʘʪʠʣʠ, ʥʘʛʨʝʚ ʠ ʜʘʣʠ ʦʩʪʳʪʴ ʥʘʰʠʤ ʦʙʨʘʟʮʘʤ. ʇʦʩʣʝ 
ʦʩʪʳʚʘʥʠʷ, ʤʳ ʟʘʣʠʣʠ ʦʙʨʘʟʮʳ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʜʘʣʠ ʥʘʩʳʪʠʪʴʩʷ 
ʨʘʩʪʚʦʨʫ. ʇʦʩʣʝ ʤʳ ʥʘʯʘʣʠ ʦʪʜʝʣʷʪʴ ʨʘʩʪʚʦʨ ʦʪ ʞʸʩʪʢʠʭ ʚʦʣʦʢʦʥ.  

¶ ɿʘʪʝʤ ʤʳ ʧʨʠʛʦʪʦʚʠʣʠ ʨʘʩʪʚʦʨ ʱʸʣʦʯʠ ʠ ʥʘʯʘʣʠ ʦʩʘʞʜʘʪʴ ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ.  

¶ ɿʘʪʝʤ ʤʳ ʥʘʯʘʣʠ ʬʠʣʴʪʨʦʚʘʪʴ ʦʩʘʜʢʠ ʦʪ ʞʠʜʢʦʩʪʠ.  

¶ ɿʘʪʝʤ ʤʳ ʧʨʦʚʝʣʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʘʢʮʠʠ.  

¶ ʇʨʦʠʟʚʝʜʷ ʨʘʩʯʸʪʳ ʧʦ ʬʦʨʤʫʣʝ, N=  ʤʳ ʧʦʣʫʯʠʣʠ ʨʝʟʫʣʴʪʘʪʳ, ʩ ʢʦ-

ʪʦʨʳʤʠ ʚʳ ʤʦʞʝʪʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʪʘʙʣʠʮʝ. 
ʀʟ ʯʝʛʦ ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ: ʤʳ ʩʤʦʛʣʠ ʧʨʝʜʣʦʞʠʪʴ ʤʝʪʦʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝ-

ʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʰʢʦʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʇʦ ʠʪʦʛʘʤ ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʳ 
ʩʤʦʛʣʠ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʨʘʩʪʝʥʠʷʭ. ɺʩʝ 
ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʦʧʫʩʪʠʤʳʤʠ, ʥʦ ʩʫʱʝʩʪʚʫʶʪ ʨʘʡʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷ ʚʳʰʝ, 
ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ. ʅʘʰʠ ʛʠʧʦʪʝʟ ʧʦʜʪʚʝʨʜʠʣʘʩʴ, ʥʘʤ ʫʜʘʣʦʩʴ ʫʟʥʘʪʴ ʢʦʣʠʯʝ-
ʩʪʚʦ ʩʦʝʜʠʥʝʥʠʡ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʜʝʨʝʚʝ. 
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ʇɽʈɽʈɸɹʆʊʂɸ ʇʆʃʀʄɽʈʅʓʍ ʆʊʍʆɼʆɺ 3D-ʇɽʏɸʊʀ 
ɺʦʨʦʥʯʫʢ ʊʘʪʴʷʥʘ  

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ ʊʇʋ,  
10 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɺʦʣʛʠʥʘ ʊʘʪʴʷʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʢ.ʭ.ʥ., ʜʦʮʝʥʪ ʦʪʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ 
ʠʥʞʝʥʝʨʠʠ ʀʐʇʈ ʊʇʋ 

 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3D-

ʧʝʯʘʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʷʚʠʣʘʩʴ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʫʪʠʣʠʟʘʮʠʝʡ ʥʝʢʦʥʜʠʮʠʦʥ-
ʥʳʭ ʠʟʜʝʣʠʡ. ʏʘʱʝ ʚʩʝʛʦ ʥʠʪʴ ʜʣʷ ʧʝʯʘʪʠ ʩʦʟʜʘʝʪʩʷ ʠʟ ʧʦʣʠʣʘʢʪʠʜʘ (ʇʃɸ) [1]. ʇʃɸ ï 
ʵʪʦ ʪʠʧ ʙʠʦʨʘʟʣʘʛʘʝʤʦʛʦ, ʙʠʦʩʦʚʤʝʩʪʠʤʦʛʦ, ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ ʘʣʠʬʘʪʠʯʝʩʢʦʛʦ ʧʦʣʠ-
ʵʬʠʨʘ. 

ɺ ʧʨʠʨʦʜʝ ʇʃɸ ʨʘʟʣʘʛʘʝʪʩʷ ʜʦ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʠ ʚʦʜʳ ʦʪ ʧʘʨʳ ʤʝʩʷʮʝʚ ʜʦ 
ʜʚʫʭ ʣʝʪ. ʉʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʦʧʫʣʷʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʝ, ʚʣʘʞ-
ʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ [1]. ʆʜʥʘʢʦ ʧʦʣʠʣʘʢʪʠʜ ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʜʦ ʠʩʭʦʜʥʳʭ ʤʦʥʦʤʝ-
ʨʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʦʤ ʪʝʨʤʠʯʝ-
ʩʢʦʡ ʜʝʧʦʣʠʤʝʨʠʟʘʮʠʠ) [2]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʢʦʨʦʩʪʴ ʜʝʩʪʨʫʢʮʠʠ ʧʦʣʠʤʝʨʘ ʙʫʜʝʪ ʟʘ-
ʚʠʩʝʪʴ ʦʪ ʚʳʙʦʨʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ ʢʘʪʘʣʠʟʘʪʦʨʘ [3]. ɸ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʦʚ 
ʨʝʘʢʮʠʠ ʙʫʜʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ ʠ ʣʘʢʪʠʜ ï ʤʦʥʦʤʝʨʳ, ʧʨʠ ʜʘʣʴʥʝʡ-
ʰʝʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʇʃɸ ʨʘʟʣʠʯʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʨʘʙʦʪʢʘ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʦʩʥʦʚʝ 
ʇʃɸ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʳʨʴʝ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪ ʟʘʪʨʘʪʳ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʨʘʟʣʘʛʘʝʤʦʛʦ ʧʦʣʠʤʝʨʘ ʠ ʫʤʝʥʴʰʠʪ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʭʦʨʘʥʠʚʘʶʪ ʠʣʠ ʩʞʠʛʘʶʪ. 

 
ʎʝʣʴʁ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʧʦʣʫʯʝʥʠʝ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʨʘʟʣʘʛʘʝ-

ʤʳʭ ʧʦʣʠʤʝʨʦʚ ʠʟ ʦʪʭʦʜʦʚ 3D-ʧʝʯʘʪʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʣʘʢʪʠʜʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʩʦ-
ʩʪʘʚʘ ʠ ʢʘʯʝʩʪʚʘ.  

 
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1. ʇʨʦʚʝʩʪʠ ʪʝʨʤʦʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʜʝʩʪʨʫʢʮʠʶ ʦʪʭʦʜʦʚ 3D-ʧʝʯʘʪʠ. 
2. ʆʯʠʩʪʠʪʴ ʧʦʣʫʯʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ. 
3. ʆʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

 
ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ: ʥʝ-
ʢʦʥʜʠʮʠʦʥʥʦʝ ʠʟʜʝʣʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʧʨʠ 3D-ʧʝʯʘʪʠ, ʥʘʟʦʚʝʤ ʝʛʦ ʇʃɸ ˉ1; ʠʩʭʦʜʥʳʡ 
ʧʦʣʠʤʝʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʥʠʪʴ ʜʣʷ 3D-ʧʝʯʘʪʠ, ʥʘʟʦʚʝʤ ʝʛʦ ʇʃɸ ˉ2; ʦʢʩʠʜ 
ʮʠʥʢʘ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ; ʵʪʠʣʘʮʝʪʘʪ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʥʘ ʩʪʘʜʠʠ ʧʝʨʝ-
ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 
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ʈʠʩ.1 ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʧʦʣʠ-
ʣʘʢʪʠʜʘ 

ʈʠʩ. 2 ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʤʦʣʦʯ-
ʥʦʡ ʢʠʩʣʦʪʳ 

 

  

 

ʈʠʩ.3 ʆʧʪʠʯʝʩʢʠʝ ʠʟʦʤʝʨʳ ʣʘʢʪʠʜʘ 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠ ʪʝʨʤʦʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʜʝʧʦʣʠʤʝʨʠʟʘʮʠʶ ʧʦʣʠ-

ʣʘʢʪʠʜʘ. ɼʣʷ ʵʪʦʛʦ ʙʨʘʣʠ ʇʃɸ ʠ ʢʘʪʘʣʠʟʘʪʦʨ ZnO (1% ʦʪ ʤʘʩʩʳ ʤʘʪʝʨʠʘʣʘ). ɺʩʝ ʵʪʦ 
ʥʘʛʨʝʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ 10 ʤɹʘʨ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ~200 
Üʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʧʘʨʦʛʘʟʦʚʦʡ ʩʤʝʩʠ ʧʨʦʜʫʢʪʦʚ ʜʝ-
ʩʪʨʫʢʮʠʠ ʇʃɸ, ʧʨʦʭʦʜʷ ʚʦʟʜʫʰʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ, ʢʦʥʜʝʥʩʠʨʦʚʘʣʘʩʴ ʠ ʩʦʙʠʨʘʣʘʩʴ ʚ 
ʧʨʠʝʤʥʦʡ ʢʦʣʙʝ ʚ ʚʠʜʝ ʣʘʢʪʠʜʘ-ʩʳʨʮʘ (ʪʝʭʥʠʯʝʩʢʠʡ ʣʘʢʪʠʜ), ʘ ʥʝʩʢʦʥʜʝʥʩʠʨʦʚʘʚʰʘ-
ʷʩʷ ʯʘʩʪʴ (ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ) ʩʙʨʘʩʳʚʘʣʘʩʴ ʚ ʚʠʜʝ ʧʘʨʦʚ ʚ ʘʪʦʤʩʦʬʝʨʫ. 

ʆʯʠʩʪʢʫ ʣʘʢʪʠʜʘ-ʩʳʨʮʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ 
ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʪʠʣʘʮʝʪʘʪ. ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ ʩ ʥʘʯʘʣʦ ʥʘʛʨʝʚʘʣʠ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʷ ʚ ʪʝʯʝʥʠʝ 10-15 ʤʠʥʫʪ, ʘ ʟʘʪʝʤ ʦʭʣʘʞʜʘʣʠ ʚ ʤʦ-
ʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ. ɼʘʣʝʝ ʤʝʪʦʜʦʤ ʬʠʣʴʪʨʦʚʘʥʠʷ ʧʦʜ ʚʘʢʫʫʤʦʤ ʚʳʧʘʚʰʠʝ ʢʨʠʩʪʘʣʣʳ 
ʣʘʢʪʠʜʘ ʦʪʜʝʣʷʣʠ ʦʪ ʧʨʠʤʝʩʝʡ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʤʘʪʦʯʥʦʤ ʨʘʩʪʚʦʨʝ. 

ɺʳʭʦʜ ʧʨʦʜʫʢʪʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʘʤ: 
 

‍̌ ̒  ̌ ̒

˜˘ˍ
Ͻρππ                 ‍̌  ̌

̌̒
 Ͻρππ,     ʛʜʝ 

 
ɓʣ-ʩ ï ʚʳʭʦʜ ʣʘʢʪʠʜʘ-ʩʳʨʮʘ, %; mʣ-ʩ ï ʤʘʩʩʘ ʣʘʢʪʠʜʘ-ʩʳʨʮʘ, ʛ; mʇʃɸ ï ʤʘʩʩʘ ʧʦʣʠʣʘʢ-
ʪʠʜʘ, ʛ; ɓʣ ï ʚʳʭʦʜ ʯʠʩʪʦʛʦ ʣʘʢʪʠʜʘ ʧʨʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, %; mʣ ï ʤʘʩʩʘ ʣʘʢʪʠʜʘ 
ʦʯʠʱʝʥʥʦʛʦ, ʛ; mʣ-ʩ ï ʤʘʩʩʘ ʣʘʢʪʠʜʘ-ʩʳʨʮʘ, ʧʦʜʚʝʨʞʝʥʥʦʤʫ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʛ. 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʪʠʪʨʦʚʘ-
ʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʣʠ 0,1 ʥ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʂʆʅ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʬʝʥʦʣʬʪʘʣʝ-
ʠʥʘ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʧʦ ʜʚʘ ʨʘʟʘ ʜʣʷ ʢʘʞʜʦʛʦ ʤʦʥʦʤʝʨʘ, ʦʧʨʝʜʝʣʷʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬ-
ʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʠʩʣʦʪʥʦʝ ʯʠʩʣʦ ʧʦ ʬʦʨʤʫʣʝ:  

 

˗ˤ  ȟ̖Ͻ  ̎  Ͻ             ʖ  ȟ̖ Ͻ ̎  Ͻ 

 Ͻ 
    , ʛʜʝ 

 
ʂʏ ï ʢʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, ʤʛ/ʛ; VKOH ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʂʆʅ, ʠʟʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʥʘ ʪʠʪʨʦ-
ʚʘʥʠʝ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʳ, ʤʣ; VKOH,ʭʠʟʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʥʘ ʪʠʪʨʦʚʘʥʠʝ ʚ ʭʦʣʦʩʪʦʤ 
ʦʧʳʪʝ, ʤʣ; ʉʥKOH-ʥʦʨʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ ʂʆʅ, ʤʦʣʴ-ʵʢʚ./ʣ; ʄKOHï ʤʦʣʷʨ-
ʥʘʷ ʤʘʩʩʘ ʂʆʅ, ʛ/ʤʦʣʴ; g ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʛ; ɤʄʂïʩʦʜʝʨʞʘ-
ʥʠʝ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʦʙʨʘʟʮʝ, %ʤʘʩʩ.; ʄʄʂ ï ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ ʤʦ-
ʣʦʯʥʦʡ ʢʠʩʣʦʪʳ, ʛ/ʤʦʣʴ. 
 ʊʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʠ ʢʘʧʠʣʣʷʨʥʳʤ ʤʝʪʦ-
ʜʦʤ ʥʘ ʧʨʠʙʦʨʝ Stuart SMP30, ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0,1 ÜC. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠʥʪʝʨʚʘʣ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʝʨʚʘʷ 
ʠ ʧʦʩʣʝʜʥʷʷ ʪʚʝʨʜʘʷ ʯʘʩʪʠʯʢʘ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʪʦʣʙʠʢʘ ʚʝʱʝʩʪʚʘ ʚ ʢʘʧʠʣʣʷʨʝ ʧʝʨʝʭʦ-
ʜʠʣʘ ʚ ʞʠʜʢʫʶ ʬʘʟʫ. 
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 ʉʪʨʦʝʥʠʝ ʢʨʠʩʪʘʣʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʣʘʢʪʠʜʘ, ʬʠʢʩʠʨʦʚʘʣʠ ʧʨʠ 300-ʭ 
ʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʝ ʧʦʜ ʮʠʬʨʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ Levenhuk DTX 90.  
  
 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʩʪʨʫʢʮʠʷ ʧʦʣʠʤʝʨʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙ-
ʨʘʟʦʚʘʥʠʶ ʥʝʩʢʦʣʴʢʠʭ ʬʨʘʢʮʠʡ ʩʦʝʜʠʥʝʥʠʡ (ʪʘʙʣ. 1 ʠ 2). 

 
ʊʘʙʣʠʮʘ 1. ʄʘʪʝʨʠʘʣʴʥʳʡ ʙʘʣʘʥʩ ʩʪʘʜʠʠ ʜʝʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ 

3D-ʧʝʯʘʪʠ ʠʟ ʇʃɸ 
 

ʇʨʠʭʦʜ  ʈʘʩʭʦʜ 

ʂʦʤʧʦʥʝʥʪʳ m, ʛ % ʂʦʤʧʦʥʝʥʪʳ m, ʛ % 

ʇʃɸ 3,012 98,949 ʃʘʢʪʠʜ-ʩʳ-
ʨʝʮ ˉ1 

0,713 23,423 

ZnO 0,032 1,051 

ZnO 0,032 1,051 ʇʝʢ 0,104 3,417 

ʇʦʪʝʨʠ 2,195 72,109 

 
ʊʘʙʣʠʮʘ 2. ʄʘʪʝʨʠʘʣʴʥʳʡ ʙʘʣʘʥʩ ʩʪʘʜʠʠ ʜʝʩʪʨʫʢʮʠʠ ʥʠʪʠ ʜʣʷ 3D-ʧʝʯʘʪʠ ʠʟ ʇʃɸ 

 

ʇʨʠʭʦʜ ʈʘʩʭʦʜ  

ʂʦʤʧʦʥʝʥʪʳ m, ʛ % ʂʦʤʧʦʥʝʥʪʳ m, ʛ % 

ʇʃɸ 3,023 98,985 ʃʘʢʪʠʜ-ʩʳ-
ʨʝʮ ˉ2 

2,394 78,389 

ZnO 0,031 1,015 

ZnO 0,031 1,015 ʇʝʢ 0,264 8,644 

ʇʦʪʝʨʠ 0,365 11,952 

 
 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʭʦʜ ʪʝʭʥʠʯʝʩʢʦʛʦ ʣʘʢʪʠʜʘ (ʣʘʢʪʠʜ-ʩʳʨʝʮ) ʧʨʠ 

ʜʝʧʦʣʠʤʝʨʠʟʘʮʠʠ ʧʦʣʠʤʝʨʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʇʃɸ ʜʦ (ʦʙʨʘʟʝʮ ˉ1) ʠ ʧʦʩʣʝ (ʦʙ-
ʨʘʟʝʮ ˉ2) 3D-ʧʝʯʘʪʠ ʩʦʩʪʘʚʠʣ 23,67 (ˉ1) ʠ 79,19 (ˉ2) ʤʘʩʩ.%  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʠ ʦʯʠʩʪʢʝ ʣʘʢʪʠʜʘ-ʩʳʨʮʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʭ ʤʦ-
ʥʦʤʝʨʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʷʪ ʥʝʢʦʪʦʨʳʝ ʧʦʪʝʨʠ ʧʨʦʜʫʢʪʘ. ʀʟ 0,713ʛ ʣʘʢʪʠʜʘ-
ʩʳʨʮʘ ˉ1 ʧʦʣʫʯʠʣʦʩʴ 0,15ʛ ʦʯʠʱʝʥʥʦʛʦ ʣʘʢʪʠʜʘ ˉ1. ɸ ʠʟ 2,394ʛ ʣʘʢʪʠʜʘ-ʩʳʨʮʘ ˉ2 - 
1,52ʛ ʦʯʠʱʝʥʥʦʛʦ ʣʘʢʪʠʜʘ ˉ2.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʩʣʝ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚʳʭʦʜ ʯʠʩʪʦʛʦ 
ʣʘʢʪʠʜʘ ʩʦʩʪʘʚʠʣ 21,45 (ˉ1) ʠ 63,62 (ˉ2) ʤʘʩʩ.%.  

ɺʳʭʦʜ ʣʘʢʪʠʜʘ-ʩʳʨʮʘ ʠ ʣʘʢʪʠʜʘ ʫ ʦʙʨʘʟʮʘ ˉ1 ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʙʨʘʟʮʘ ˉ2, ʪʘʢ 
ʢʘʢ ʧʦʣʠʤʝʨ, ʠʟ ʢʦʪʦʨʦʛʦ ʝʛʦ ʧʦʣʫʯʘʣʠ, ʚ ʧʨʦʮʝʩʩʝ 3D-ʧʝʯʘʪʠ ʧʦʜʚʝʨʛʘʣʩʷ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝ-
ʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ, ʩʪʨʦʝʥʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʧʦʣʠʤʝʨʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 78 Áʉ ʜʣʷ ʣʘʢʪʠʜʘ ˉ1 ʠ 86 Áʉ ʜʣʷ ʣʘʢʪʠʜʘ 
ˉ2, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʧʨʠʚʦʜʷʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʪʝʤʧʝʨʘ-
ʪʫʨʘ ʧʣʘʚʣʝʥʠʷ L- ʠ D-ʬʦʨʤ ʣʘʢʪʠʜʘ ʩʦʩʪʘʚʣʷʝʪ 95-96 Áʉ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʫʯʝʥ-
ʥʳʡ ʧʨʦʜʫʢʪ ʩʦʜʝʨʞʠʪ ʧʨʠʤʝʩʠ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʪʠʪʨʠʤʝʪʨʠʯʝ-
ʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 
49,115 ʤʛ/ʛ ʚ ʣʘʢʪʠʜʝ ˉ1 ʠ 40,755 ʤʛ/ʛ ʚ ʣʘʢʪʠʜʝ ˉ2; ɤʄʂ (ʣʘʢʪʠʜʘ ˉ1) = 12% ʠ ɤʄʂ 
(ʣʘʢʪʠʜʘ ˉ2) = 6,6%. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʩʦʜʝʨʞʠʪ ʠ ʜʨʫʛʠʝ ʠʟʦʤʝʨʳ 
ʣʘʢʪʠʜʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʝʟʦ-ʣʘʢʪʠʜ).  
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ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʠʬʨʦʚʳʝ ʬʦʪʦʛʨʘʬʠʠ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ: 
 

  
         ʃʘʢʪʠʜ ˉ1          ʃʘʢʪʠʜ ˉ2 

 
ʈʠʩʫʥʦʢ 4. ʉʪʨʫʢʪʫʨʘ ʢʨʠʩʪʘʣʣʦʚ ʣʘʢʪʠʜʘ 

  
ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʨʠʩʪʘʣʣʦʚ ʧʦʣʫʯʝʥʥʳʭ ʤʦʥʦʤʝʨʦʚ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ, ʚʠʜʥʦ, 

ʯʪʦ ʦʙʨʘʟʝʮ ˉ1 ʠʤʝʶʪ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʩʪʘʣʣʠʯʝ-
ʩʢʫʶ ʬʦʨʤʫ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʨʘʟʮʘ ˉ2, ʛʜʝ ʯʝʪʢʦ ʚʳʜʝʣʝʥʳ ʢʨʠʩʪʘʣʣʳ ʩʪʦʣʙʯʘʪʦʡ 
ʬʦʨʤʳ ʠ ʤʳ ʦʜʥʦʟʥʘʯʥʦ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʟʜʝʩʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʟʦʤʝʨʳ D- ʠʣʠ L-
ʣʘʢʪʠʜʘ. 

 
ɺʳʚʦʜʳ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ʉʧʦʩʦʙ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ 3D-ʧʝʯʘʪʠ ʤʝʪʦʜʦʤ ʪʝʨʤʦʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʜʝ-
ʩʪʨʫʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʩʳʨʴʝ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʤʝʨʦʚ, ʢʘʢ 
ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʪʘʢ ʠ ʚ ʯʠʩʪʦʡ. 

2. ɺʳʭʦʜ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ (ʣʘʢʪʠʜ-ʩʳʨʝʮ) ʚ ʫʩʣʦʚʠʷʭ ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʩʦʩʪʘʚʣʷʝʪ ʦʪ 23 ʜʦ 78 %, ʘ ʜʦʣʷ ʦʯʠʱʝʥʥʦʛʦ ʣʘʢʪʠʜʘ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 
ʦʪ 22 ʜʦ 64 %. 

3. ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʩʳʨʴʷ ʩʦʩʪʘʚʠʣʘ 78-86 Áʉ, ʘ ʩʦʜʝʨ-
ʞʘʥʠʝ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ 7-12 %. 

4. ʇʦʩʣʝ ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʨʘʟʣʘʛʘʝʤʦʛʦ ʧʦʣʠʣʘʢʪʠʜʘ. 
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ʉʆɿɼɸʅʀɽ ʀʅʊɽʈɸʂʊʀɺʅʆʁ ʂɸʈʊʓ ʆʇɸʉʅʆʉʊɽʁ ʂʀʈʆɺʉʂʆɻʆ 
 ʈɸʁʆʅɸ ɻʆʈʆɼɸ ʊʆʄʉʂɸ 

ɺʦʪʨʫʙʘ ʀʣʴʷ, ʉʦʣʦʚʴʷʥ ʄʘʢʩʠʤ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ ʊʇʋ,  

10 ʢʣʘʩʩ  
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʊʦʢʘʨʝʥʢʦ ʆʣʴʛʘ ɻʨʠʛʦʨʴʝʚʥʘ, ʢ.ʛ.-ʤ.ʥ., ʜʦʮʝʥʪ ʦʪʜʝʣʝʥʠʷ ʛʝʦʣʦʛʠʠ 
ʀʐʇʈ ʊʇʋ  

 
ɿʘ ʚʩʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʣʶʜʝʡ ʦʢʨʫʞʘʣʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʦʧʘʩʥʦʩʪʠ. ʅʘ ʦʧʳʪʝ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʯʝʣʦʚʝʢ ʩʪʘʣ ʦʩʦʟʥʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʦ-
ʩʪʦʨʦʞʥʦʩʪʠ ʦʪ ʣʶʙʳʭ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʦʧʘʩʥʦʩʪʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʥʝʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ [1].  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʦʧʘʩʥʦʩʪʝʡ:  
1. ʇʨʠʨʦʜʥʳʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ (ʦʧʦʣʟʥʠ, ʵʨʦʟʠʠ), ʥʘʚʦʜ-

ʥʝʥʠʷ, ʧʘʚʦʜʢʦʚʳʝ ʟʦʥʳ, ʫʨʘʛʘʥʳ ʠ ʚʠʭʨʠ, ʟʦʥʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ ʠ ʚʝ-
ʱʝʩʪʚ, ʪʝʤʧʝʨʘʪʫʨʘ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʣʘʚʠʥʳ ʠ ʜʨʫʛʠʝ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʥʝʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʳʤʠ ʠ ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʜʚʠʜʝʥʥʳʤʠ. ʄʝʪʦʜʳ ʟʘʱʠʪʳ ʚ ʪʘʢʠʭ 
ʩʠʪʫʘʮʠʷʭ ʟʘʚʠʩʷʪ ʦʪ ʩʘʤʦʡ ʩʠʪʫʘʮʠʠ ʠ ʩʯʠʪʘʶʪʩʷ ʠʤʧʨʦʚʠʟʠʨʦʚʘʥʥʳʤʠ. ʆʜʥʘʢʦ ʙʦ-
ʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʦʧʘʩʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʧʨʝʜʚʠʜʝʪʴ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʜ-
ʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʩʣʫʞʙʳ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ ʧʨʦʠʩʰʝʩʪʚʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦ-
ʩʪʘʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʣʘʥ ʟʘʱʠʪʳ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ ʠ ʥʘʩʝʣʝʥʠʷ ʦʪ ʧʨʝʜʩʪʦʷ-
ʱʝʡ ʦʧʘʩʥʦʩʪʠ [2]. 

2. ʉʦʟʜʘʥʥʳʝ ʯʝʣʦʚʝʢʦʤ. ɺ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʦʧʘʩʥʦʩʪʝʡ ʦʪʥʦʩʷʪ: ʘʚʘʨʠʡʥʳʝ ʜʦʤʘ, 
ʦʙʨʫʰʝʥʠʷ ʧʦʢʨʳʪʠʡ ʜʦʨʦʛ, ʪʝʭʥʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ (ʚʣʠʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʢʘʯʝʩʪʚʦ 
ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ), ʩʚʘʣʢʠ ʦʪʭʦʜʦʚ, ʨʘʜʠʘʮʠʦʥʥʳʝ ʚʳʙʨʦʩʳ ʚ ʚʦʟʜʫʭ, ʟʘʛʨʷʟʥʝʥʠʝ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʛʦʣʝʥʥʳʝ ʚʳʩʦʢʦʥʘʧʨʷʞʝʥʥʳʝ ʣʠʥʠʠ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯ ʵʣʝʢʪʨʠ-
ʯʝʩʪʚʘ, ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ ʠ ʪ.ʜ. ʉʦʟʜʘʥʥʳʝ ʯʝʣʦʚʝʢʦʤ ʦʧʘʩʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ 
ʢʫʜʘ ʩʪʨʘʰʥʝʝ ʠ ʦʧʘʩʥʝʡ, ʯʝʤ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ, ʦʜʥʘʢʦ ʙʦʨʦʪʴʩʷ ʩ ʥʠʤʠ ʢʫʜʘ ʣʝʛʯʝ, 
ʯʝʤ ʩ ʧʨʠʨʦʜʥʳʤʠ. ʉʪʦʠʪ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʥʘ ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳ-
ʟʚʘʪʴ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʠ ʥʝ ʵʢʦʥʦʤʠʪʴ ʥʠ ʩʠʣ, ʥʠ ʩʨʝʜʩʪʚ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 
ʧʨʝʜʚʠʜʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ [2]. 

ɺ ʛ. ʊʦʤʩʢ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ ʠ ʨʝʛʠʦʥʘʭ ʈʌ, ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʦʧʘʩʥʦʩʪʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʜʘʞʝ ʥʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʷ. ʏʪʦʙʳ 
ʧʨʝʜʦʩʪʝʨʝʯʴ ʥʘʩʝʣʝʥʠʝ ʦʪ ʨʘʟʣʠʯʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ ʦʧʘʩʥʳʭ ʨʘʡʦʥʦʚ. ʇʦʜʦʙʥʘʷ ʠʜʝʷ ʩʦ-
ʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʙʳʣʘ ʫʜʘʯʥʦ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʥʪʝʨʘʢ-
ʪʠʚʥʘʷ ʢʘʨʪʘ ʦʧʘʩʥʦʩʪʝʡ ï ʚʠʨʪʫʘʣʴʥʘʷ ʢʘʨʪʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʲʝʢʪʳ, 
ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʫʛʨʦʟʫ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ. ʋʯʘʩʪʠʝ ʚ ʩʦʟʜʘʥʠʠ ʢʘʨʪʳ ʤʦʛʫʪ 
ʧʨʠʥʠʤʘʪʴ ʥʝ ʪʦʣʴʢʦ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʚʣʘʩʪʠ, ʥʦ ʠ ʞʠʪʝʣʠ ʜʘʥʥʦʛʦ 
ʨʝʛʠʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʧʦʜʦʙʥʳʭ ʢʘʨʪ ʥʘʧʨʘʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʦʚʳʰʝ-
ʥʠʷ ʫʨʦʚʥʷ ʛʨʘʞʜʘʥʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʠ ʩ ʮʝʣʴʶ ʦʙʱʝʡ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 
ʢ ʨʘʟʚʠʪʠʶ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣ ʚʳʙʨʘʥ ʂʠʨʦʚʩʢʠʡ ʨʘʡʦʥ ʛ. 
ʊʦʤʩʢʘ, ʢʘʢ ʥʝ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, 
ʯʪʦ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʨʘʡʦʥʝ (ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ) ʥʘʭʦʜʠʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʦʧʘʩʥʦʩʪʝʡ, ʥʘʧʨʠʤʝʨ: 1. ʩʚʘʣʢʠ ʠʣʠ ʩʙʦʨʠʱʘ ʦʪʭʦʜʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʧʘʩʥʦʩʪʴ ʚ 
ʚʠʜʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʢʦʧʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʥʦʩʯʠʢʦʚ ʟʘʙʦ-
ʣʝʚʘʥʠʡ; 2. ʧʨʠʨʦʜʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ (ʦʙʨʫʰʝʥʠʷ ʜʦʨʦʛ, ʦʧʦʣʟʥʠ ʠ ʜʨ.); 3. 
ʘʚʘʨʠʡʥʳʝ ʜʦʤʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʥʠʯʝʤ ʥʝ ʦʛʨʘʞʜʝʥʳ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʜʦ 
ʩʠʭ ʧʦʨ ʞʠʣʳʝ, ʯʪʦ ʷʚʥʦ ʫʛʨʦʞʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʣʴʮʦʚ. ʉʦʛʣʘʩʥʦ  ʨʘʩʧʦʨʷʞʝʥʠʶ 



43 
 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ [3] ʚ ʊʦʤʩʢʝ ʙʦʣʝʝ 500 ʘʚʘʨʠʡʥʳʭ ʜʦʤʦʚ, ʧʨʠʯʝʤ 
ʧʦʨʷʜʢʘ 60 ʠʟ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʂʠʨʦʚʩʢʦʤ ʨʘʡʦʥʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʝʩʢʦʣʴʢʦ 
ʚʦʜʦʤʘʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʩʧʨʦʩʦʤ ʫ ʥʘʩʝʣʝʥʠʷ. ɺʦʜʦʤʘʪ ï ʵʪʦ ʫʩʪʨʦʡ-
ʩʪʚʦ ʜʣʷ ʧʨʦʜʘʞʠ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʥʘ ʫʣʠʮʝ. ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʚʦ-
ʜʦʤʘʪʳ ʢʦʤʧʣʝʢʪʫʶʪʩʷ ʙʣʦʢʦʤ ʦʟʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʪʘʨʳ [4]. ʊʘʢʦʡ 
ʙʣʦʢ ʩʣʫʞʠʪ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʟʘʥʦʩʠʤʳʭ 
ʚ ʪʘʨʝ ʧʦʢʫʧʘʪʝʣʷ. ʂʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʥʦʨ-
ʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʉʘʥʇʠʅ 1.2.3685-21 "ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʠ ʪʨʝʙʦʚʘʥʠʷ 
ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ (ʠʣʠ) ʙʝʟʚʨʝʜʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠ-
ʪʘʥʠʷ". ʅʦʨʤʘʪʠʚʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʜʦʢʫʤʝʥʪʝ, ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʚʩʝʤʠ ʦʨʛʘʥʠʟʘʮʠ-
ʷʤʠ, ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʚʦʜʦʧʦʜʛʦʪʦʚʢʦʡ ʠ ʧʦʩʪʘʚʢʦʡ ʚʦʜʳ ʥʘʩʝʣʝʥʠʶ. ʆʜʥʘʢʦ ʪʨʝʙʦ-
ʚʘʥʠʷ ʤʥʦʛʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʥʝ ʚʩʝʛʜʘ ʩʦʙʣʶʜʘʶʪʩʷ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳ-
ʙʨʘʥʳ  ʚʦʜʦʤʘʪʳ ʨʘʟʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ ʜʘʪʦʡ ʟʘʤʝʥʳ ʬʠʣʴ-
ʪʨʦʚ ʜʣʷ ʪʦʯʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʦʧʘʩ-
ʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʝʡ ʛ. ʊʦʤʩʢ (ʂʠʨʦʚʩʢʠʡ ʨʘʡʦʥ).  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʇʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʂʠʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ʊʦʤʩʢʘ ʥʘ ʥʘʣʠʯʠʝ ʦʧʘʩʥʦʩʪʝʡ 
ʚ ʦʩʝʥʥʠʡ ʠ ʟʠʤʥʠʡ ʧʝʨʠʦʜ;  

2. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʠ ʚʳʷʚʣʝʥʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʩʦʟʜʘʪʴ ʬʦʪʦʙʘʥʢ, 
ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ; 

3. ʇʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʜʳ ʠʟ ʚʦʜʦʤʘʪʦʚ ʥʘ ʥʘʣʠʯʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; 
4. ʉʦʟʜʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʢʘʨʪʫ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʦʪʤʝʯʝʥʳ ʠ ʚʳʜʝʣʝʥʳ ʦʙʲ-
ʝʢʪʳ ʠ ʟʦʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʧʘʩʥʦʩʪʴ. 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥ ʤʘʪʝʨʠʘʣ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ, ʧʨʦʚʝ-
ʜʝʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ 2023 ʛ. ʧʦ ʬʝʚʨʘʣʴ 2024 ʛ. ɺʩʝʛʦ ʙʳʣʦ ʠʟʫʯʝʥʦ ʙʦʣʝʝ 20 
ʦʙʲʝʢʪʦʚ, ʥʘ ʦʩʥʦʚʝ ʯʝʛʦ ʩʦʟʜʘʥ ʙʘʥʢ ʩ ʙʦʣʝʝ, ʯʝʤ 30 ʬʦʪʦʛʨʘʬʠʷʤʠ ʦʧʘʩʥʦʩʪʝʡ.  

ʊʘʙʣʠʮʘ 1 
ʇʨʠʤʝʨ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʥʝʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʧʘʩʥʦʩʪʝʡ 

ʌʦʪʦ ʧʦʪʝʥʮʠ-
ʘʣʴʥʦʡ ʦʧʘʩʥʦ-

ʩʪʠ 
ɸʥʘʣʠʟ 

 

ʆʧʘʩʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʵʣʝʢʪʨʦʱʠʪʢʝ, ʢʦʪʦʨʳʡ ʥʝ ʦʛʨʘʞʜʝʥ ʠ 
ʥʝ ʟʘʱʠʱʝʥ ʟʘʤʢʦʤ. ʏʝʣʦʚʝʢ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʝʪʠ, ʤʦʛʫʪ ʧʦʧʘʩʪʴ 
ʧʦʜ ʥʘʧʨʷʞʝʥʠʝ 

 

ʅʘ ʤʝʩʪʝ ʜʘʥʥʦʡ ʩʪʨʦʡʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʠʭ ʣʝʪ ʩʪʦʷʣ ʥʝʜʦ-
ʩʪʨʦʝʥʥʳʡ ʦʪʝʣʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʦʨʦʛʦ ʙʨʦʩʠʣʠ ʠʟ-ʟʘ ʧʦʜ-
ʟʝʤʥʳʭ ʚʦʜ. ʂʦʨʨʦʟʠʷ ʨʘʟʨʫʰʘʣʘʩʴ ʠ ʟʜʘʥʠʝ ʥʘʯʘʣʦ ʦʙʚʘʣʠ-
ʚʘʪʴʩʷ ʠ ʟʘʪʦʧʣʷʪʴʩʷ. ʉʝʡʯʘʩ ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʟʷʣʘʩʴ ʅʦʚʦʩʠ-
ʙʠʨʩʢʘʷ ʩʪʨʦʠʪʝʣʴʥʘʷ ʢʦʤʧʘʥʠʷ, ʢʦʪʦʨʘʷ ʩʪʦʣʢʥʝʪʩʷ ʩ ʪʘʢʦʡ ʞʝ 
ʧʨʦʙʣʝʤʦʡ. 

 

ʅʘ ʵʪʦʤ ʜʦʤʝ ʢʘʞʜʫʶ ʟʠʤʫ ʩʦʙʠʨʘʶʪʩʷ ʦʛʨʦʤʥʳʝ ʩʦʩʫʣʴʢʠ, ʢʦ-
ʪʦʨʳʝ ʥʠʢʦʛʜʘ ʥʝ ʫʙʠʨʘʶʪ. ʂʨʦʚʣʷ ʜʦʤʘ ʥʝ ʠʤʝʝʪ ʦʛʨʘʞʜʝʥʠʡ 
ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʩʙʨʦʩʘ ʩʥʝʛʘ. ʆʧʘʩʥʦʩʪʴ ʜʣʷ ʧʝʰʝʭʦʜʦʚ, ʧʨʦ-
ʭʦʜʷʱʠʭ ʧʦʜ ʵʪʠʤ ʜʦʤʦʤ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 
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ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʠʟ ʚʦʜʦʤʘʪʦʚ ʘʚʪʦʨʘʤʠ ʚ 
ʷʥʚʘʨʝ ʠ ʬʝʚʨʘʣʝ 2024 ʛ. ʙʳʣʦ ʦʪʦʙʨʘʥʦ 6 ʧʨʦʙ ʚʦʜʳ ʠʟ 3 ʚʦʜʦʤʘʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʙ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʇʅʀʃ ɻʠʜʨʦʛʝʦʭʠʤʠʠ ʊʇʋ. 

ɼʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʚʦʜʳ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 
ʩʣʝʜʫʶʱʘʷ ʤʝʪʦʜʠʢʘ: 

1. ʇʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʚʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʙʣʶʜʝʥʳ ʘʩʝʧʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʯʠʩʪʳʝ 
ʨʫʢʠ ʠʣʠ ʩʪʝʨʠʣʴʥʳʝ ʧʝʨʯʘʪʢʠ) ʠ ʟʘʱʠʪʘ ʧʨʦʙ ʦʪ ʧʳʣʠ ʠ ʧʦʧʘʜʘʥʠʷ ʙʨʳʟʛ; 

2. ʇʨʦʙʫ ʦʪʙʠʨʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʧʨʦʙʦʦʪʙʦʨʥʦʛʦ ʢʨʘʥʘ. ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʣʘʥʛʠ, ʚʦʜʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʢʠ, ʥʘʩʘʜʢʠ ʠ ʪ.ʧ.  

3. ʇʝʨʝʜ ʦʪʙʦʨʦʤ ʧʨʦʙʳ ʢʨʘʥ ʩʪʝʨʠʣʠʟʫʶʪ ʧʫʪʝʤ ʦʙʞʠʛʘ ʠʣʠ ʦʙʨʘʙʦʪʢʠ 70 % 
ʵʪʘʥʦʣʦʤ, ʟʘʪʝʤ ʚʦʜʫ ʠʟ ʢʨʘʥʘ ʩʣʠʚʘʶʪ ʥʝ ʤʝʥʝʝ 10 ʤʠʥ ʧʨʠ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʦʤ 
ʢʨʘʥʝ. ʇʨʠ ʦʪʙʦʨʝ ʧʨʦʙʳ ʥʘʧʦʨ ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥ.  

4. ɼʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʫʧʘʢʦʚʢʫ (ʙʫʤʘʛʫ), ʚ ʢʦʪʦʨʫʶ ʙʳʣ ʟʘʚʝʨʥʫʪ ʩʪʝʨʠʣʴʥʳʡ ʩʪʝʢ-
ʣʷʥʥʳʡ ʬʣʘʢʦʥ, ʦʪʢʨʳʚʘʶʪ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʪʙʦʨʘ ʧʨʦʙʳ. ʇʦʩʣʝ ʦʪʙʦʨʘ ʪʫ ʞʝ ʫʧʘ-
ʢʦʚʢʫ (ʙʫʤʘʛʫ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘ-
ʥʠʠ ʧʨʦʙʳ. 

5. ʇʦʩʣʝ ʥʘʧʦʣʥʝʥʠʷ ʝʤʢʦʩʪʴ ʟʘʢʨʳʚʘʶʪ ʩʪʝʨʠʣʴʥʦʡ ʧʨʦʙʢʦʡ ʠ ʢʦʣʧʘʯʢʦʤ. ʇʨʠ 
ʟʘʧʦʣʥʝʥʠʠ ʝʤʢʦʩʪʠ ʜʦʣʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʨʦʙʢʦʡ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ 
ʚʦʜʳ, ʯʪʦʙʳ ʧʨʦʙʢʘ ʥʝ ʩʤʘʯʠʚʘʣʘʩʴ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ. ʇʨʦʙʳ ʜʦʩʪʘʚʣʷʣʠʩʴ ʚ 
ʣʘʙʦʨʘʪʦʨʠʶ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʧʦʩʣʝ ʦʪʙʦʨʘ.  

ɼʘʣʝʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʧʨʷʤʦʛʦ 
ʧʦʩʝʚʘ ʥʘ ʪʚʝʨʜʳʝ ʩʨʝʜʳ. ʇʦʩʝʚ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʧʨʦʠʟʚʦʜʷʪ ʩʣʝʜʫʶ-
ʱʠʤ ʦʙʨʘʟʦʤ: ʧʣʦʪʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ (ɻʈʄ-ʘʛʘʨ) ʚ ʢʦʣʙʘʭ ʨʘʩʧʣʘʚʣʷʶʪ ʥʘ ʢʠʧʷ-
ʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ, ʦʭʣʘʞʜʘʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʜʦ 50Áʉ ʠ, ʩʦʙʣʶʜʘʷ ʧʨʘʚʠʣʘ ʩʪʝʨʠʣʴ-
ʥʦʩʪʠ, ʨʘʟʣʠʚʘʶʪ ʨʦʚʥʳʤ ʩʣʦʝʤ ʪʦʣʱʠʥʦʡ 35 ʤʤ ʚ ʩʪʝʨʠʣʴʥʳʝ ʯʘʰʢʠ ʇʝʪʨʠ. ɿʘʩʪʳʚ-
ʰʫʶ ʩʨʝʜʫ ʩʣʝʛʢʘ ʧʦʜʩʫʰʠʚʘʶʪ ʚ ʪʝʨʤʦʩʪʘʪʝ. ʆʄʏ ʧʨʠ 37 ÁC ï ʠʥʢʫʙʘʮʠʷ 48 ʯʘʩʦʚ, 
ʆʄʏ ʧʨʠ 22 ÁC ï ʠʥʢʫʙʘʮʠʷ 72 ʯʘʩʘ. 

ʏʘʰʢʠ ʤʘʨʢʠʨʫʶʪ ʩ ʫʢʘʟʘʥʠʝʤ ʥʦʤʝʨʘ ʧʨʦʙʳ, ʜʘʪʳ ʧʦʩʝʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦʩʝʚ ʜʝʣʘʶʪ ʩʪʝʢʣʷʥʥʳʤ ʰʧʘʪʝʣʝʤ ʩʧʣʦʰʥʳʤ ʧʦʩʝ-
ʚʦʤ, ʨʘʩʪʠʨʘʷ ʧʨʦʙʫ (1 ʤʣ) ʦʩʪʦʨʦʞʥʳʤʠ ʢʨʫʛʦʚʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʩʨʝʜʳ. ɿʘʩʝʷʥʥʳʝ ʯʘʰʢʠ ʇʝʪʨʠ (ʧʦ ʜʚʝ-ʪʨʠ ʯʘʰʢʠ ʥʘ ʧʨʦʙʫ) ʧʦʤʝʱʘʶʪ ʚ ʪʝʨʤʦʩʪʘʪ 
ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʠ 37 ÁC ʥʘ 24 ʯʘʩʘ ʠ ʧʨʠ 22 ÁC ʥʘ 72 ʯʘʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʰʢʘ ʩ ʘʛʘʨʦʤ ʙʝʟ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʇʦʩʣʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʯʘʰʢʠ ʩ ʧʦʩʝʚʘʤʠ ʠ ʧʦʜʩʯʠʪʳʚʘʶʪ ʚʳ-
ʨʦʩʰʠʝ ʢʦʣʦʥʠʠ. ɿʘ ʨʝʟʫʣʴʪʘʪ ʧʨʠʥʠʤʘʶʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʟʘʩʝʷʥʥʳʭ 
ʯʘʰʝʢ ʇʝʪʨʠ ʜʣʷ ʜʘʥʥʦʡ ʧʨʦʙʳ. ʈʝʟʫʣʴʪʘʪ ʚʳʨʘʞʘʶʪ ʚ ʂʆɽ/ʤʣ. ʂʆɽ ï ʢʦʣʦʥʠʝʦʙʨʘ-
ʟʫʶʱʠʝ ʝʜʠʥʠʮʳ. ʇʠʪʴʝʚʘʷ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʧʨʠʛʦʜʥʦʡ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ, ʝʩʣʠ ʦʙʱʝʝ 
ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ (ʆʄʏ) ʥʝ ʧʨʝʚʳʰʘʝʪ 50 ʂʆɽ/ʤʣ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʦʪ ʥʦʨʤʳ ʦʢʘʟʘʣʦʩʴ ʪʦʣʴʢʦ 
ʚ ʦʜʥʦʡ ʧʨʦʙʝ (ʪʘʙʣ.), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʧʩʠʭʨʦʬʠʣʴʥʳʭ ʩʘʧʨʦʬʠʪʦʚ ʠ  

ʊʘʙʣʠʮʘ  
ʈʝʟʫʣʴʪʘʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʳ ʠʟ ʚʦʜʦʤʘʪʦʚ 

ʅʦʤʝʨ 
ʧʨʦʙʳ 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ  
ʚʦʜʦʤʘʪʘ 

ʕʥʪʝ-
ʨʦʙʘʢ-ʪʝ-
ʨʠʠ, 
ʂʆɽ/ʤʣ 

ʄʝʟʦʬʠʣʴʥʳʝ 
ʩʘʧʨʦʬʠʪʳ 
(ʘʛʘʨ), 
ʂʆɽ/ʤʣ, 

ʆʄʏ ʧʨʠ 37 ÁC 

ʇʩʠʭʨʦʬʠʣʴ-
ʥʳʝ ʩʘʧʨʦ-
ʬʠʪʳ (ʘʛʘʨ), 
ʂʆɽ/ʤʣ, 

ʆʄʏ ʧʨʠ 22 ÁC 

ʆʄʏ, 
ʂʆɽ/ʤʣ 
(ʩʨʝʜʥʝʝ 
ʟʥʘʯʝ-
ʥʠʝ) 

ʅʦʨʤʘ (ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ) ʦʪʩʫʪ-
ʩʪʚʠʝ 

ʥʝ ʙʦʣʝʝ 50 ʂʆɽ/ʤʣ 
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ʈʠʩ. 1. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʝʡʟʘʞ ʧʨʦʙ ʚʦʜʳ ʚʦʜʦʤʘʪʘ: ʘ) ʧʨʦʙʘ ʄ-5-1/24 ʙ) ʄ-5-
2/24 ʠ ʄ-5-3/24 
 
ʆʄʏ (ʨʠʩ. 1.) ʥʘ ʬʦʥʝ ʦʪʩʫʪʩʪʚʠʷ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ ʠ ʤʝʟʦʬʠʣʴʥʳʭ ʩʘʧʨʦʬʠʪʦʚ. ʇʨʠ 
ʧʦʚʪʦʨʥʦʤ ʧʨʦʙʦʦʪʙʦʨʝ ʯʝʨʝʟ ʤʝʩʷʮ ʧʨʝʚʳʰʝʥʠʡ ʚʦ ʚʩʝʭ 3-ʭ ʧʨʦʙʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 
ɺ ʮʝʣʦʤ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʜʘ ʠʟ ʚʩʝʭ ʪʨʝʭ ʚʦʜʦʤʘʪʦʚ ʧʨʠʛʦʜʥʘ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ. 
ʆʜʥʘʢʦ ʪʨʝʙʫʝʪ ʧʦʩʪʘʥʦʚʢʠ ʨʝʛʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʘʣʠʯʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 
ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ 
ʭʨʘʥʝʥʠʷ ʚʦʜʳ ʚ ʧʣʘʩʪʠʢʦʚʦʡ ʪʘʨʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

 

 
ʈʠʩ. 2 ʉʢʨʠʥʳ ʩʪʨʘʥʠʮ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʦʧʘʩʥʦʩʪʝʡ ʂʠʨʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʛ. ʊʦʤʩʢʘ 
 

ʄ-5-2/24 
ʛ. ʊʦʤʩʢ, ʫʣ. ʉʦʚʝʪʩʢʘʷ, 
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ʛ. ʊʦʤʩʢ, ʫʣ. ʋʯʝʙʥʘʷ, 
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ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 
ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʦʧʘʩʥʦʩʪʝʡ. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ï ʵʪʦ ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʝʙ-ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʦʚʘʪʴ ʩ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʠʟʫʯʘʪʴ ʝʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʠʥ-
ʪʝʨʘʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʪʠʯʥʳʭ ʢʘʨʪ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ ʧʨʝʜʣʘʛʘʶʪ 
ʨʷʜ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʧʘʥʦʨʘʤʠʨʦʚʘʥʠʝ, ʧʝʨʝ-
ʢʣʶʯʝʥʠʝ ʩʣʦʝʚ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʚʩʧʣʳʚʘʶ-
ʱʠʭ ʦʢʦʥ ʠʣʠ ʚʩʧʣʳʚʘʶʱʠʭ ʧʦʜʩʢʘʟʦʢ. ʕʪʠ ʬʫʥʢʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʘʟʦʚʳʝ ʜʘʥʥʳʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 
ʢʦʥʢʨʝʪʥʳʤ ʜʝʪʘʣʷʤ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʚʠʜʦʤ ʢʘʨʪʳ, ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ [6].  

ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ï ʵʪʦ ʤʥʦʛʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 
ʚ ʩʝʙʷ ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʠʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʜʛʦʪʦʚʢʫ ʜʘʥʥʳʭ, ʨʘʟ-
ʨʘʙʦʪʢʫ ʢʘʨʪʳ ʠ ʚʢʣʶʯʝʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ [5]. ɸʚʪʦʨʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ  ʚʦʟʤʦʞʥʦ-
ʩʪʠ ʨʘʟʣʠʯʥʳʭ  ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʡ ʢʘʨʪʳ, ʪʘʢʠʝ ʢʘʢ Mapbox, 
ArcGIS, StoryMaps, ʂʘʨʪʳ Google, Visme, Zeemaps, Shorthand, Felt. ʆʜʥʘʢʦ ʠʟ ʤʥʦʞʝ-
ʩʪʚʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʳʣ ʚʳʙʨʘʥ ʩʝʨʚʠʩ StoryMap JS. ʇʦ ʤʥʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʨ-
ʚʠʩʘ StoryMap JS ï ʵʪʦ ʦʪʣʠʯʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʝʩʣʠ 
ʩʦʙʳʪʠʷ ʧʨʦʠʩʭʦʜʷʪ (ʠʣʠ ʧʨʦʠʩʭʦʜʠʣʠ) ʚ ʥʝʩʢʦʣʴʢʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʦʯʢʘʭ. ɼʘʥʥʳʡ 
ʩʝʨʚʠʩ ʨʘʟʨʘʙʦʪʘʥ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ (Northwestern University), ʉʐɸ. 
ʇʣʶʩʦʤ ʵʪʦʛʦ ʩʝʨʚʠʩʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʥʫʞʝʥ ʘʢʢʘʫʥʪ ʚ 
Google, ʘ ʜʘʥʥʳʝ ʚʘʰʝʛʦ ʧʨʦʝʢʪʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ Google Drive. ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴ-
ʥʳʝ ʧʨʠʤʝʨʳ ʦʧʘʩʥʦʩʪʝʡ, ʧʨʦʰʝʜʰʠʝ ʘʥʘʣʠʟ ʠ ʚʝʨʠʬʠʢʘʮʠʶ, ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʥʘ 
ʢʘʨʪʫ (ʨʠʩ.2). ʇʦʣʥʘʷ ʚʝʨʩʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʦʧʘʩʥʦʩʪʝʡ ʂʠʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. 
ʊʦʤʩʢ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʧʦ ʩʩʳʣʢʝ 
https://uploads.knightlab.com/storymapjs/ea605f06e50726505bd662fedd8b0517/karta-
opasnostei-kirovskogo-raiona-goroda-tomska/draft.html ʠʣʠ ʧʦ ʟʘʧʨʦʩʫ ʫ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚ-
ʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʦʧʘʩʥʦʩʪʝʡ, ʪʘʢʠʝ ʢʘʢ ʥʝʦʛʦʨʦʞʝʥʥʳʝ ʣʶʢʠ ʠ ʜʦʨʦʞʥʳʝ ʨʘʙʦʪʳ, ʘʚʘ-
ʨʠʡʥʳʝ ʜʦʤʘ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ ʝʱʝ ʧʨʦʞʠʚʘʶʪ ʞʠʪʝʣʠ, ʧʦʜʪʦʧʣʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʦ-
ʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ, ʚʦʜʦʤʘʪʳ ʩ ʥʝʨʝʛʫʣʷʨʥʦʡ ʟʘʤʝʥʦʡ ʬʠʣʴʪʨʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦ-
ʚʳʰʝʥʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʜʝ ʠ ʪ.ʜ. ɺʳʷʚʣʝʥʥʳʝ ʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʬʠʢʩʠʨʦ-
ʚʘʥʳ ʠ ʦʪʦʙʨʘʞʝʥʳ ʚ ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʝ, ʪʨʝʙʫʝʪ ʧʦʩʪʘ-
ʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛ. 
ʊʦʤʩʢʘ, ʘ ʪʘʢ ʞʝ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɹʘʨʳʰʝʚ, ɽ.ɽ., ɺʦʣʢʦʚʘ, ɸ.ɸ., ʊʷʛʫʥʦʚ, ɻ.ɺ., ʐʠʰʢʫʥʦʚ, ɺ.ɻ.  ʅʦʢʩʦʣʦʛʠʷ. - ʀʟʜʘ-
ʪʝʣʴʩʪʚʦ ʋʨʘʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 2014. ï 162 ʩ. 
2. ʆʧʘʩʥʳʝ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ ʠ ʙʝʜʩʪʚʠʷ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
04.11.2023)  
3. ʈʘʩʧʦʨʷʞʝʥʠʝ ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʈʝʛʠʦʥʘʣʴʥʦʡ ʘʜʨʝʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʝʨʝʩʝʣʝʥʠʶ 
ʛʨʘʞʜʘʥ ʠʟ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2019-2025 ʛʦʜʳ [ʕʣʝʢ-
ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://docs.cntd.ru/document/467952940 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 04.11.2023) 
4. ɺʦʜʘ ʫ ʜʦʤʘ. ʂʘʢ ʫʩʪʨʦʝʥ ʚʦʜʦʤʘʪ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
09.03.2024) 
5. ʉʦʟʜʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦ-
ʩʪʫʧʘ: 
https://appmaster.io/ru/blog/sozdavat-pol-zovatel-skie-interaktivnye-karty (ʜʘʪʘ ʦʙʨʘʱʝ-
ʥʠʷ 04.03.2024) 

 

https://uploads.knightlab.com/storymapjs/ea605f06e50726505bd662fedd8b0517/karta-opasnostei-kirovskogo-raiona-goroda-tomska/draft.html
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ʕʃɽʂʊʈʆʍʀʄʀʏɽʉʂʀʁ ɹʀʆʉɽʅʉʆʈ ʅɸ ʆʉʅʆɺɽ  
ʇʆʃʀʕʃɽʂʊʈʆʃʀʊʅʆʁ ʉɹʆʈʂʀ 

ɺʳʭʨʠʩʪʶʢ ɽʣʠʟʘʚʝʪʘ 
ɻɹʆʋ ʉʆʐ 77 ʩ ʫʛʣʫʙʣʸʥʥʳʤ ʠʟʫʯʝʥʠʝʤ ʭʠʤʠʠ ʇʝʪʨʦʛʨʘʜʩʢʦʛʦ ʨʘʡʦʥʘ 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ  
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɼʦʤʘʨʝʚʘ ʅ. ʇ. ʤʘʛʠʩʪʨʘʥʪ ʚʪʦʨʦʛʦ ʛʦʜʘ ʦʙʫ-

ʯʝʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʀʊʄʆ ʥʦʮ ʠʥʬʦʭʠʤʠʠ 
 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʰʪʘʤʤʦʚ - ʠʥ-
ʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʧʦʜʜʘʶʪʩʷ ʣʝʯʝʥʠʶ ʠʟ-ʟʘ ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʠ ʩʨʦʯʥʦ ʥʝʦʙʭʦ-
ʜʠʤʘ ʠʭ ʙʳʩʪʨʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ʕʪʦ ʥʘʩʪʦʷʪʝʣʴʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ 
ʨʘʥʥʷʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ ʧʨʦʚʦʜʠʪʴ ʵʬ-
ʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʜʦʩʪʫʧʥʳʝ, ʧʨʦʩʪʳʝ 
ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ɺ ʪʘʢʠʭ ʩʣʫ-
ʯʘʷʭ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩ-
ʥʦʚʝ ʙʠʦʩʝʥʩʦʨʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʙʳʩʪʨʳʤ ʚʨʝ-
ʤʝʥʝʤ ʦʪʢʣʠʢʘ   

ʕʪʘ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʙʠʦʩʝʥʩʦʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠ-
ʨʫʩʘ ʢʣʝʱʝʚʦʛʦ ʵʥʮʝʬʘʣʠʪʘ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʵʣʝʢʪʨʦʜʦʚ, ʧʦʜʙʦʨ ʫʛʣʝʨʦʜʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ ʠ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʩʝʥ-
ʩʦʨʘ. ʈʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ 3 ʵʪʘʧʦʚ. ʇʝʨʚʳʡ ï ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʯʝʨʥʠʣ ʜʣʷ 
ʵʣʝʢʪʨʦʜʦʚ. ɺʪʦʨʦʡ ï ʩʦʟʜʘʥʠʝ ʩʘʤʠʭ ʵʣʝʢʪʨʦʜʦʚ. ʊʨʝʪʠʡ ï ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʦʤ 
ʧʦʩʣʦʡʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʣʠʷʥʠʷ ʧʦʣʠʵʣʝʢʪʨʦ-
ʣʠʪʦʚ ʥʘ ʦʩʘʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʵʣʝʢʪʨʦʜʦʚ.  

 

 
  

*ɻʨʘʬʠʢ ʩʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʩʝʥʩʦʨʘ ʠʟ ʛʨʘʬʠʪʘ ʙʝʟ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ  

  
   
ɺ ʟʘʢʣʶʯʝʥʠʠ ʥʘʜʦ ʦʪʤʝʪʠʪʴ:  
ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʦʩʘʞʜʝʥʠʷ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʦʚ ʠ ʙʝʣʢʦʚʳʭ ʤʦ-

ʣʝʢʫʣ ʥʘ ʟʦʣʦʪʦʡ ʵʣʝʢʪʨʦʜ ʤʝʪʦʜʦʤ ʢʚʘʨʮʝʚʳʭ ʤʠʢʨʦʚʝʩʦʚ. ʕʣʝʢʪʨʦʜʳ ʠ ʙʠʦ-
ʩʝʥʩʦʨʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʛʨʘʬʠʪ ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʧʨʦʚʦʜʷʪ ʪʦʢ, ʧʦ-
ʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʚʦʜʷʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʠʭ  
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ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 
1. ʇʳʰʢʠʥʘ ʆ. ɸ., ʅʦʚʦʩʢʦʣʴʮʝʚʘ ʆ. ɸ., ʗʨʦʩʣʘʚʦʚ ɸ. ɸ. ʋʯʝʙʥʦʝ ʧʦ-

ʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʍʠʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ  2022 ï ʩ. 97. 
2. ʂʘʤʘʨʛʦ ɼʞ. ʈ. ʠ ʜʨ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʚʦʜʷʱʠʭ ʯʝʨʥʠʣ ʜʣʷ ʵʣʝʢʪʨʦʭʠ-

ʤʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʠ ʙʠʦʩʝʥʩʦʨʦʚ // ʄʠʢʨʦʭʠʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 2021 ï ʩ. 164.   
3. ʃʘʨʢʠʥ ɸ. ʀ., ʄʘʪʚʝʝʚ ʂ. ɸ. ɺʦʣʴʪ-ʘʤʧʝʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʟʦ-

ʩʢʦʧʠʯʝʩʢʠʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʢʦʥʪʘʢʪʦʚ //ʉʦʙʨʘʥʠʝ ʪʨʫʜʦʚ. ʊʦʤ 2  2022 ï ʩ. 
469.  

 

 

 

ʀɿʋʏɽʅʀɽ ʉʆʉʊɸɺɸ ʀ ʉɺʆʁʉʊɺ ɹɸʊʆʅʏʀʂʆɺ, ʂɸʂ ʇʆʇʋʃʗʈʅʆɻʆ  
ʇʈʆɼʋʂʊɸ ʇʀʊɸʅʀʗ ʉʆɺʈɽʄɽʅʅʆɻʆ ʏɽʃʆɺɽʂɸ 

ɻʘʚʨʶʢ ʂʩʝʥʠʷ ɼʤʠʪʨʠʝʚʥʘ 
ʄɹʆʋ çʃʠʮʝʡ ʠʤ. ɸ. ɻ. ɹʘʞʝʥʦʚʘè,  

11 ʢʣʘʩʩ 
ʛ. ʏʝʨʥʦʛʦʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɻʝʣʴʞʠʥʠʩ ʖʣʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʫʯʠʪʝʣʴ ʭʠʤʠʠ ʄɹʆʋ çʃʠʮʝʡ ʠʤ. ɸ. 
ɻ. ɹʘʞʝʥʦʚʘè 

 
ɺʚʝʜʝʥʠʝ 

ʗ ʟʘʥʠʤʘʶʩʴ ʩʧʦʨʪʦʤ ʤʥʦʛʦ ʣʝʪ ʠ ʯʘʩʪʦ ʩʣʳʰʫ ʦʪ ʩʚʦʠʭ ʜʨʫʟʝʡ ʦ ʧʦʣʴʟʝ ʬʠʪʥʝʩ-ʩʥʝ-
ʢʦʚ. ʈʝʙʷʪʘ ʛʦʚʦʨʷʪ, ʯʪʦ ʦʥʠ ʦʯʝʥʴ ʫʜʦʙʥʳ ʠ ʧʨʘʢʪʠʯʥʳ ʚ ʧʨʠʤʝʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʧʠʪʘ-
ʪʝʣʴʥʳ ʠ ʩʣʫʞʘʪ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʦʥʫʩʘ ʦʨʛʘʥʠʟʤʘ.  ɺʦʟʤʦʞʥʦ, ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 
ʫʜʦʙʥʳʡ ʚʘʨʠʘʥʪ ʧʨʠʸʤʘ ʧʠʱʠ ʠ ʚʦʩʧʦʣʥʝʥʠʷ ʵʥʝʨʛʠʠ. ʂʦʛʜʘ ʷ ʧʨʦʯʠʪʘʣʘ ʩʦʩʪʘʚ ʥʝ-
ʢʦʪʦʨʳʭ ʙʘʪʦʥʯʠʢʦʚ,  ʪʦ ʥʝ ʚʩʸ ʠʟ ʩʧʠʩʢʘ ʧʨʦʜʫʢʪʦʚ ʤʥʝ ʙʳʣʦ ʠʟʚʝʩʪʥʳʤ ʠ ʟʥʘʢʦʤʳʤ.  
ʗ ʨʝʰʠʣʘ, ʯʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʧʨʦʙʫʶ ʨʘʟʦʙʨʘʪʴʩʷ, ʷʚʣʷʶʪʩʷ ʣʠ ʙʝʟʦʧʘʩʥʳʤʠ ʧʦ 
ʩʦʩʪʘʚʫ ʙʘʪʦʥʯʠʢʠ ʠ ʢʘʢʫʶ ʧʦʣʴʟʫ ʠʣʠ ʚʨʝʜ ʤʦʛʫʪ ʥʝʩʪʠ ʦʨʛʘʥʠʟʤʫ ʜʘʥʥʳʝ ʧʨʦʜʫʢʪʳ.  
ʎʝʣʴ ʨʘʙʦʪʳ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʙʘʪʦʥʯʠʢʦʚ ʨʘʟʥʳʭ ʤʘʨʦʢ. 
ɿʘʜʘʯʠ:  
1. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʠ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʠʥʬʦʨʤʘ-
ʮʠʝʡ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
2. ʇʨʦʚʝʩʪʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʨʝʜʠ ʫʯʝʥʠʢʦʚ ʰʢʦʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʧʫ-
ʣʷʨʥʳʭ ʙʘʪʦʥʯʠʢʦʚ. 
3. ʇʦʜʦʙʨʘʪʴ ʤʝʪʦʜʠʢʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʰʢʦʣʴʥʦʡ ʣʘ-
ʙʦʨʘʪʦʨʠʠ. 
4. ɺʟʷʪʴ ʧʨʦʙʳ ʙʘʪʦʥʯʠʢʦʚ ʨʘʟʥʳʭ ʤʘʨʦʢ ʠ ʧʨʦʚʝʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʧʳʪʳ. 
ʉʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʦʩʪʘʚʠʪʴ ʚʳʚʦʜ ʦ ʧʦʣʴʟʝ ʠ ʚʨʝʜʝ 
ʩʥʝʢʦʚ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ:ʙʘʪʦʥʯʠʢʠ ʨʘʟʥʳʭ ʤʘʨʦʢ. 
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ:ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʙʘʪʦʥʯʠʢʦʚ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ:ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʩʯʠʪʘʝʪ ʙʘʪʦʥʯʠʢʠ ʦʪʣʠʯʥʳʤ ʧʝʨʝʢʫʩʦʤ ʧʨʠ 
ʧʦʭʫʜʝʥʠʠ, ʥʘʙʦʨʝ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʠʣʠ ʧʨʦʩʪʦ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʨʝʤʝʥʠ ʥʘ ʧʦʣʥʦ-
ʮʝʥʥʳʡ ʧʨʠʝʤ ʧʠʱʠ. 
 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʊʝʦʨʝʪʠʯʝʩʢʠʡ: ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʠ ʀʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʦʚ. 
ʕʤʧʠʨʠʯʝʩʢʠʡ: ʵʢʩʧʝʨʠʤʝʥʪ, ʥʘʙʣʶʜʝʥʠʝ, ʦʧʠʩʘʥʠʝ ʠ ʦʙʲʷʩʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ. 
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ɻʠʧʦʪʝʟʘ: ʝʩʣʠ ʙʘʪʦʥʯʠʢʠ ʥʝ ʩʦʜʝʨʞʘʪ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ ʧʦ ʩʦʩʪʘʚʫ, 
ʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʧʝʨʝʢʫʩʦʤ. 
 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ 
ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʩʨʝʜʠ ʫʯʝʥʠʢʦʚ ʥʘʰʝʡ ʰʢʦʣʳ (65 ʯʝʣ) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʠ ʯʘʩʪʦ ʫʧʦ-
ʪʨʝʙʣʷʶʪ ʙʘʪʦʥʯʠʢʠ 
ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʙʷʪʘ ʧʨʝʜʧʦʯʠʪʘʶʪ ʪʘʢʠʝ ʩʥʝʢʠ:  
1. Bombbar 
2. ProteinBar 
3. FruitBand 
4. Musthave 
5. Fitness 
6. ʉʥʠʢʝʨʩ 
ʇʦʩʣʝʜʥʠʡ ʙʘʪʦʥʯʠʢ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʬʠʪʥʝʩ-ʩʥʝʢʘʤ, ʥʦ ʤʳ ʨʝʰʠʣʠ ʪʘʢʞʝ ʝʛʦ ʠʩʩʣʝʜʦ-
ʚʘʪʴ.  
 
ʄʳ ʠʟʫʯʠʣʠ ʩʦʩʪʘʚ ʠ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʙʘʪʦʥʯʠʢʦʚ ʧʦ ʵʪʠʢʝʪʘʤ ʠ ʚʦʪ ʯʪʦ ʦʙʥʘʨʫ-
ʞʠʣʠ: 
1. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʙʘʪʦʥʯʠʢʝ Bombbar 33ʛ ʥʘ 100. 
2. ʅʘʠʙʦʣʴʰʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʚ ʙʘʪʦʥʯʠʢʝ ʉʥʠʢʝʨʩ- 513ʢʢʘʣ 
3. ʋʛʣʝʚʦʜʥʦʡ ʙʦʤʙʦʡ ʷʚʣʷʝʪʩʷ ʙʘʪʦʥʯʠʢ Fitness- 69.1ʛ ʥʘ 100. ʊʘʢʦʝ ʚʳʩʦʢʦʝ ʩʦ-
ʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʤ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʧʦʭʫʜʝʥʠʝ. 
4.  ɺ ʩʦʩʪʘʚ ʙʦʣʴʰʠʥʩʪʚʘ ʬʠʪʥʝʩ-ʙʘʪʦʥʯʠʢʦʚ ʚʭʦʜʷʪ: ʙʝʣʢʦʚʘʷ ʩʤʝʩʴ, ʟʘʛʫʩʪʠ-
ʪʝʣʴ, ʩʚʷʟʳʚʘʶʱʠʡ ʙʝʣʦʢ ʚ ʝʜʠʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘʨʦʤʘʪʠʟʘʪʦʨʳ ʠ ʚʢʫʩʦʚʳʝ ʜʦʙʘʚʢʠ, 
ʩʘʭʘʨ ʠʣʠ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʠ (ʩʪʝʚʠʷ, ʬʨʫʢʪʦʟʘ), ʛʣʘʟʫʨʴ ʠʟ ʧʘʪʦʢʠ ʠʣʠ ʰʦʢʦʣʘʜʘ, ʨʝ-
ʛʫʣʷʪʦʨʳ ʢʠʩʣʦʪʥʦʩʪʠ, ʬʨʫʢʪʳ ʠʣʠ ʭʣʦʧʴʷ, ʢʘʢ ʢʣʝʪʯʘʪʢʘ. 
 
ʕʢʩʧʝʨʠʤʝʥʪ çʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʤʝʪʦʜʦʤ ʪʠʪʨʦ-

ʚʘʥʠʷè 
ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʚʦʜʷʥʦʡ ʚʳʪʷʞʢʠ ʠʟ ʧʨʦʜʫʢʪʘ 

 
ʈʝʘʢʪʠʚʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʙʘʪʦʥʯʠʢ, ʢʦʣʙʘ ʩʪʝʢʣʷʥʥʘʷ, ʥʦʞ, ʚʝʩʳ, ʬʠʣʴʪʨ  
ʇʦʨʷʜʦʢ ʠ ʪʝʭʥʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ 
1. 1ʛ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʙʘʪʦʥʯʠʢʘ ʧʦʤʝʩʪʠʪʴ ʚ ʩʪʝʢʣʷʥʥʫʶ ʢʦʣʙʫ ʠ ʜʦʣʠʪʴ ʢʠʧʷʯʝʥʦʡ 
ʚʦʜʳ ʜʦ 100ʤʣ. 
2. ʇʝʨʝʤʝʰʘʪʴ ʠ ʦʩʪʘʚʠʪʴ ʥʘ ʩʫʪʢʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʠʩʣʦʪ ʠʟ ʧʨʦʜʫʢʪʘ 
3. ʅʘ ʜʨʫʛʦʡ ʜʝʥʴ ʩʦʜʝʨʞʠʤʦʝ ʢʦʣʙʳ ʦʪʬʠʣʴʪʨʦʚʘʪʴ. 
ʌʠʣʴʪʨʘʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʣʝʪʫʯʠʭ ʠ 
ʥʝʣʝʪʫʯʠʭ ʢʠʩʣʦʪ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʨʦʜʫʢʪʘ 
 
ʈʝʘʢʪʠʚʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: 0,1ʥ ʨʘʩʪʚʦʨ ʛʠʜʨʦʦʢʠʩʠ ʥʘʪʨʠʷ, 1% ʩʧʠʨʪʦʚʦʡ ʨʘʩʪʚʦʨ 
ʬʝʥʦʣʬʪʘʣʝʠʥʘ, ʩʪʘʢʘʥ ʥʘ 50-150ʤʣ, ʙʶʨʝʪʢʘ ʥʘ 50ʤʣ. 
 

ʇʦʨʷʜʦʢ ʠ ʪʝʭʥʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ 
1. ʇʦʜʛʦʪʦʚʠʪʴ ʧʨʦʙʳ ʚʳʪʷʞʢʠ: 
ʇʨʦʙʘˉ1- BombBar  
ʇʨʦʙʘˉ2- Protein Bar 
ʇʨʦʙʘˉ3- Fruit Band 
ʇʨʦʙʘˉ4- Must Have  
ʇʨʦʙʘˉ5- Fitness 
ʇʨʦʙʘˉ6- Snikers 
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2. ɺ ʩʪʘʢʘʥ ʥʘʣʠʪʴ 50ʤʣ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʧʨʦʜʫʢʪʘ ʠ ʜʦʙʘʚʠʪʴ ʜʚʝ-ʪʨʠ ʢʘʧʣʠ 1-
ʧʨʦʮʝʥʪʥʦʛʦ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʬʝʥʦʣʬʪʘʣʝʠʥʘ. 
3. ɺ ʩʪʘʢʘʥ ʩ ʚʟʷʪʦʡ ʧʨʦʙʦʡ ʚʳʪʷʞʢʠ ʧʨʠ ʧʦʤʝʰʠʚʘʥʠʠ ʧʨʠʣʠʚʘʪʴ ʠʟ ʙʶʨʝʪʢʠ 0,1ʥ 
ʨʘʩʪʚʦʨ ʛʠʜʨʦʦʢʠʩʠ ʥʘʪʨʠʷ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʣʘʙʦ-ʤʘʣʠʥʦʚʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ, ʥʝ ʠʩʯʝʟʘ-
ʶʱʝʛʦ ʚ ʪʝʯʝʥʠʝ 2-3 ʤʠʥ. ʂʦʣʠʯʝʩʪʚʦ ʠʟʨʘʩʭʦʜʦʚʘʥʥʦʡ ʥʘ ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʱʝʣʦʯʠ ʟʘ-
ʧʠʩʘʪʴ. 
4. ɺ ʯrʠʩʣʠʪʴ ʦʙʱʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʚ ʧʨʦʮʝʥʪʘʭ, ʪ.ʝ ʦʪʥʝʩʝʥʥʫʶ ʢ 1ʛ ʩʥʝʢʘ, 
ʚ ʧʝʨʝʯʝʪʝ ʥʘ ʤʦʣʦʯʥʫʶ ʢʠʩʣʦʪʫ ʧʦ ʬʦʨʤʫʣʝ: ʂ=ʘ*0,009*1/50, ʛʜʝ ʂ- ʢʠʩʣʦʪʥʦʩʪʴ ʧʨʦ-
ʜʫʢʪʘ ʚ %; ʘ- ʢʦʣʠʯʝʩʪʚʦ ʠʟʨʘʩʭʦʜʦʚʘʥʥʦʛʦ 0,1ʥ ʨʘʩʪʚʦʨʘ ʛʠʜʨʦʦʢʠʩʠ ʥʘʪʨʠʷ ʚ ʤʣ; 
0,009- ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʝʨʝʯʝʪʘ ʥʘ ʤʦʣʦʯʥʫʶ ʢʠʩʣʦʪʫ (1ʤʣ 0,1ʥ ʨʘʩʪʚʦʨʘ ʛʠʜʨʦ-
ʦʢʠʩʠ ʥʘʪʨʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 0,009ʛ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ); 1- ʜʣʷ ʧʝʨʝʯʝʪʘ ʥʘ 1ʛ ʙʘʪʦʥ-
ʯʠʢʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʝʥʘ ʚʦʜʥʘʷ ʚʳʪʷʞʢʘ , ʯʪʦʙʳ ʚʳʨʘʟʠʪʴ ʢʠʩʣʦʪʥʦʩʪʴ (ʂ) ʚ ʧʨʦ-
ʮʝʥʪʘʭ; 50- ʦʙʲʝʤ ʚʟʷʪʦʡ ʜʣʷ ʘʥʘʣʠʟʘ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʩʥʝʢʘ ʚ ʤʣ. ʊʘʢ ʞʝ ʤʦʞʥʦ ʚʳ-
ʨʘʟʠʪʴ ʢʠʩʣʦʪʥʦʩʪʴ ʚ ʛʨʘʜʫʩʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʪʴ ʩ ɻʆʉʊ. 
5. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʩʪʠ ʚ ʪʘʙʣʠʮʫ 
 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ ʢʠʩʣʦʪʥʦʩʪʠ 
ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʫ ʢʠʩʣʦʪʥʦʩʪʴ ʙʘʪʦʥʯʠʢʘ ʉʥʠʢʝʨʩ. 
 

ʕʢʩʧʝʨʠʤʝʥʪ çʆʧʨʝʜʝʣʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʚ ʩʥʝʢʝè 
ʈʝʘʢʪʠʚʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʘʟʦʪʥʘʷ ʢʠʩʣʦʪʘ (d=1,4), ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 70-ʧʨʦʮʝʥʪʥʘʷ 
ʠʣʠ ʫʢʩʫʩʥʘʷ ʵʩʩʝʥʮʠʷ, ʢʦʣʙʘ ʥʘ 100-150ʤʣ, ʚʝʩʳ ʣʘʙʦʨʘʪʦʨʥʳʝ, ʩʧʠʨʪʦʚʢʘ, ʰʪʘʪʠʚ ʩ 
ʤʫʬʪʦʡ ʠ ʟʘʞʠʤʦʤ, ʚʦʨʦʥʢʘ ʩʪʝʢʣʷʥʥʘʷ ʤʘʣʘʷ (ʜʠʘʤʝʪʨ 4-5ʩʤ), ʯʘʩʦʚʦʝ ʩʪʝʢʣʦ ʢʨʠ-
ʩʪʘʣʣʠʟʘʪʦʨ, ʥʦʞʥʠʮʳ, ʙʫʤʘʛʘ ʬʠʣʴʪʨʦʚʘʣʴʥʘʷ. 
ʇʦʨʷʜʦʢ ʠ ʪʝʭʥʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ 
1. ʇʨʠʛʦʪʦʚʠʪʴ ʩʤʝʩʴ ʢʠʩʣʦʪ. ɼʣʷ ʵʪʦʛʦ ʢ 25 ʤʣ ʫʢʩʫʩʥʦʡ ʵʩʩʝʥʮʠʠ ʠʣʠ ʢ 70-ʧʨʦ-
ʮʝʥʪʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʝ ʧʨʠʣʠʪʴ 5ʤʣ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ. 
2. ʇʨʠʛʦʪʦʚʠʪʴ ʩʨʝʜʥʶʶ ʧʨʦʙʫ ʩʥʝʢʘ. ɼʣʷ ʵʪʦʛʦ ʦʪʦʙʨʘʪʴ ʧʨʦʜʫʢʪ ʨʘʟʥʳʭ ʤʘʨʦʢ. 
3.  ʇʦʤʝʩʪʠʪʴ 2ʛ ʭʦʨʦʰʦ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʙʘʪʦʥʯʠʢʘ ʚ ʢʦʣʙʫ ʥʘ 100-150ʤʣ. 
4. ʂʦʣʙʫ ʦʩʪʦʨʦʞʥʦ ʥʘʛʨʝʚʘʪʴ ʜʦ ʢʠʧʝʥʠʷ, ʠʟʙʝʛʘʷ ʚʩʧʝʥʠʚʘʥʠʷ. ʂʠʧʷʪʠʪʴ 10-
15ʤʠʥ. 
5. ʇʨʠʛʦʪʦʚʠʪʴ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ ʠ ʚʟʚʝʩʠʪʴ ʝʛʦ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01. ʄʘʩʩʫ ʟʘʧʠ-
ʩʘʪʴ. 
6. ʆʪʬʠʣʴʪʨʦʚʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʢʦʣʙʳ ʯʝʨʝʟ ʚʟʚʝʰʝʥʥʳʡ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ ʠ ʧʨʦ-
ʤʳʪʴ ʦʩʘʜʦʢ ʥʘ ʬʠʣʴʪʨʝ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʜʦ ʫʜʘʣʝʥʠʷ ʟʘʧʘʭʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. 
7. ʂʦʛʜʘ ʵʬʠʨ ʦʪʬʠʣʴʪʨʫʝʪʩʷ, ʬʠʣʴʪʨ ʩ ʢʣʝʪʯʘʪʢʦʡ ʥʘ ʯʘʩʦʚʦʤ ʩʪʝʢʣʝʧʦʜʩʫʰʠʪʴ 
ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʩʥʘʯʘʣʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60-80ʉ, ʟʘʪʝʤ ʧʨʠ 100-105ʉ ʜʦ ʧʦʩʪʦ-
ʷʥʥʦʡ ʤʘʩʩʳ. 
8. ɺʳʯʠʩʣʠʪʴ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʚ ʧʨʦʜʫʢʪʝ ʧʦ ʬʦʨʤʫʣʝ: ʂ=100(ʘ-
b)/ʩ, ʛʜʝ ʂ- ʧʨʦʮʝʥʪ ʢʣʝʪʯʘʪʢʠ; ʘ- ʤʘʩʩʘ ʬʠʣʴʪʨʘ ʩ ʢʣʝʪʯʘʪʢʦʡ ʚ ʛ; b- ʤʘʩʩʘ ʬʠʣʴʪʨʘ ʚ 
ʛ; ʩ- ʤʘʩʩʘ ʚʟʷʪʦʛʦ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʜʫʢʪʘ ʚ ʛ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʪʯʘʪʢʠ 
ʅʠ ʦʜʠʥ ʙʘʪʦʥʯʠʢ ʥʝ ʩʦʜʝʨʞʠʪ ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʢʣʝʪʯʘʪʢʠ. ʅʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ 
ʦʙʥʘʨʫʞʝʥʦ ʚ ʙʘʪʦʥʯʠʢʝ ʉʥʠʢʝʨʩ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
1.ɸʥʘʣʠʟ ʵʪʠʢʝʪʦʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʙʘʪʦʥʯʠʢʝ Bombbar 
(33ʛ ʥʘ 100ʛ), ʥʘʠʙʦʣʴʰʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʚ ʙʘʪʦʥʯʠʢʝ ʉʥʠʢʝʨʩ- 513ʢʢʘʣ ʥʘ 100ʛ, ʫʛʣʝ-
ʚʦʜʥʦʡ ʙʦʤʙʦʡ ʷʚʣʷʝʪʩʷ ʙʘʪʦʥʯʠʢ Fitness- 69.1ʛ ʫʛʣʝʚʦʜʦʚ ʥʘ 100ʛ. 
2.ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʪʳ 
ʩʦʜʝʨʞʠʪʩʷ ʚ ʙʘʪʦʥʯʠʢʝ ʉʥʠʢʝʨʩ, ʯʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʥʘʣʠʯʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ 
ʚ ʩʦʩʪʘʚʝ. ʅʘʠʤʝʥʴʰʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʠʤʝʝʪ ʙʘʪʦʥʯʠʢ Fitness. 
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3.ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʯʘʪʢʠ ʦʙʥʘʨʫʞʝʥʦ ʚ ʙʘʪʦʥʯʠʢʝ FruitBand, ʥʘʠʤʝʥʴʰʝʝ- 
ʚ ʉʥʠʢʝʨʩ. ʅʠ ʦʜʠʥ ʙʘʪʦʥʯʠʢ ʥʝ ʤʦʞʝʪ ʚʦʩʧʦʣʥʠʪʴ ʩʫʪʦʯʥʫʶ ʥʦʨʤʫ ʢʣʝʪʯʘʪʢʠ, ʨʘʚʥʫʶ 
30ʛ. 
4.ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ ʙʘʪʦʥʯʠʢʦʤ ʷʚʣʷʝʪʩʷ Bombɺar. ʆʥ ʩʦ-
ʜʝʨʞʠʪ ʙʦʣʴʰʝ ʚʩʝʛʦ ʙʝʣʢʦʚ, ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʯʘʪʢʠ ʠ ʥʝ ʩʦʜʝʨʞʠʪ ʥʝʢʘʯʝ-
ʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ. 
5.ʅʘʠʙʦʣʝʝ ʥʝʙʝʟʦʧʘʩʥʳʤ ʦʢʘʟʘʣʩʷ ʉʥʠʢʝʨʩ. ʆʥ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʢʠʩʣʦʪʥʦʩʪʴ, 
ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʣʝʪʯʘʪʢʠ, ʧʘʣʴʤʦʚʦʝ ʤʘʩʣʦ ʠ ʥʝʥʘʪʫʨʘʣʴʥʳʡ ʢʨʘʩʠʪʝʣʴ ʚ ʩʦʩʪʘʚʝ. 
 

ɿʘʢʣʶʯʝʥʠʝ 
ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʭʦʯʫ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʳ ʚʳʧʦʣʥʠʣʠ ʚʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. 
ɺ ʫʩʣʦʚʠʷʭ ʰʢʦʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ ʢʠʩʣʦʪʥʦʩʪʴ 
ʧʨʦʜʫʢʪʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ.ɺʩʝ ʬʠʪʥʝʩ-ʩʥʝʢʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʢʘʣʦʨʠʡʥʦʩʪʴ. 
ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʘʢʠʭ ʙʘʪʦʥʯʠʢʦʚ, ʤʦʞʥʦ ʥʘʙʨʘʪʴ ʣʠʰʥʠʡ 
ʚʝʩ. 
ʄʥʦʛʠʝ ʩʦʜʝʨʞʘʪ ʩʘʭʘʨ ʠʣʠ ʠʭ ʘʥʘʣʦʛ, ʯʪʦ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦ ʣʶʜʷʤ ʩ 
ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ.  
ʂʣʝʪʯʘʪʢʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ, ʥʦ ʙʦʣʴʰʦʝ ʝʝ 
ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʥʝʢʝ ʩʥʠʞʘʝʪ ʝʛʦ ʢʘʯʝʩʪʚʦ.  
ʇʨʦʪʝʠʥʦʚʳʝ ʜʦʙʘʚʢʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʚ ʚʠʜʝ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠ ʧʦʢʘʟʘʥʳ 
ʩʧʦʨʪʩʤʝʥʘʤ ʩ ʚʳʩʦʢʦʡ ʩʧʦʨʪʠʚʥʦʡ ʥʘʛʨʫʟʢʦʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʳʰʝʯ-
ʥʦʡ ʤʘʩʩʳ, ʠ ʝʩʣʠ ʥʝ ʙʫʜʫʪ ʠʟʨʘʩʭʦʜʦʚʘʥʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʦ ʦʪʢʣʘʜʳ-
ʚʘʶʪʩʷ ʚ ʚʠʜʝ ʟʘʧʘʩʦʚ ʠ ʧʨʠʚʦʜʷʪ ʢ ʦʞʠʨʝʥʠʶ.   
ʄʳ ʚʳʜʚʠʥʫʣʠ ʛʠʧʦʪʝʟʫ: ʝʩʣʠ ʙʘʪʦʥʯʠʢʠ ʥʝ ʩʦʜʝʨʞʘʪ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʩʙʘʣʘʥʩʠʨʦ-
ʚʘʥʳ ʧʦ ʩʦʩʪʘʚʫ, ʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʧʝʨʝʢʫʩʦʤ. 
ɼʘʥʥʘʷ ʛʠʧʦʪʝʟʘ, ʥʝ ʧʦʜʪʚʝʨʜʠʣʘʩʴ - ʤʥʦʛʠʝ ʩʥʝʢʠ ʥʝʙʝʟʦʧʘʩʥʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʥʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʝʱʘʥʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʫʢʘʟʘʥʥʳʤ ʥʘ ʫʧʘʢʦʚʢʝ.  
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1.ɸʥʘʣʠʟ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ: ʫʯʝʙ.ʧʦʩʦʙʠʝ/ ʅ.ɺ.ʃʘʢʠʟʘ; ʄ-ʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 
ʨʦʩ. ʌʝʜʝʨʘʮʠʠ, ʫʨʘʣ.ʬʝʜʝʨ. ʫʥ-ʪ. ð ɽʢʘʪʝʨʠʥʙʫʨʛ: ʠʟʜ-ʚʦ ʫʨʘʣ. ʫʥ-ʪʘ, 2015 ð 188 ʩ. 
2.ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʧʳʪʳ ʧʦ ʭʠʤʠʠ. ʇʦʩʦʙʠʝ ʜʣʷ ʫʯʠʪʝʣʝʡ. ʄ., çʇʨʦʩʚʝʱʝʥʠʝè, 1972 
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ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʈɸʉʊɺʆʈʀʄʆʉʊʀ ʀ ɼʈʋɻʀʍ ʌɸʈʄɸʂʆʂʀʅɽʊʀʏɽʉʂʀʍ 
ʇɸʈɸʄɽʊʈʆɺ ʇʈʆʀɿɺʆɼʅʓʍ ɸʅʊʀʂʆʅɺʋʃʔʉɸʅʊɸ ɻɸʃʆɼʀʌɸ 

ɻʘʣʘʛʘʥ ɸʥʛʝʣʠʥʘ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ ʊʇʋ,    

10 ʢʣʘʩʩ  
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʫʢʩʸʥʦʢ ɺʝʨʘ ʖʨʴʝʚʥʘ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʅ.ʄ. ʂʠʞʥʝʨʘ, ʢ.ʭ.ʥ., ʊʇʋ 

 
 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʘʨʤʘʢʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʥʘʫʢʦʡ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʧʨʦ-

ʛʨʝʩʩ ʚ ʩʚʦʸʤ ʨʘʟʚʠʪʠʠ: ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ, ʠʩ-
ʩʣʝʜʫʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʠ ʪ.ʧ. ʆʜʥʠʤ ʠʟ ʨʘʟʜʝʣʦʚ ʬʘʨʤʘʢʦʣʦʛʠʠ 

https://www.ntv.ru/novosti/2561326/
https://kulturist1.ru/articles/polza-i-vred-proteinovykh-batonchikov-kak-pravilno-upotreblyat/
https://kulturist1.ru/articles/polza-i-vred-proteinovykh-batonchikov-kak-pravilno-upotreblyat/
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ʷʚʣʷʝʪʩʷ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʘ, ʠʟʫʯʘʶʱʘʷ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʘʨ-
ʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ. ʉʦʛʣʘʩʥʦ ʪʝʤʝ ʤʦʝʛʦ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʷ ʜʦʣʞʥʘ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ ʜʨʫʛʠʭ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝ-
ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʥʳʭ ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʘ. 

 ɸʥʪʠʢʦʥʚʫʣʴʩʘʥʪ ʛʘʣʦʜʠʬ (ʤʝʪʘ-ʭʣʦʨʙʝʥʟʛʠʜʨʠʣʤʦʯʝʚʠʥʘ) (ʨʠʩ. 1) ï ʵʪʦ ʧʨʦ-
ʪʠʚʦʩʫʜʦʨʦʞʥʳʡ ʧʨʝʧʘʨʘʪ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʣʝʯʝʥʠʷ ʵʧʠʣʝʧʩʠʠ [1] ʆʥ ʨʘʟʨʘʙʦʪʘʥ ʚ 
ʊʦʤʩʢʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ɻʘʣʦʜʠʬ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʥʝ 
ʠʤʝʝʪ ʧʦʙʦʯʥʦʛʦ ʩʥʦʪʚʦʨʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʚʦʩʭʦʜʠʪ ʠʟʚʝʩʪʥʳʝ 
ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʳ. ʆʜʥʘʢʦ ʛʘʣʦʜʠʬ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ (ʨʘʩʪʚʦʨʠʤʦʩʪʴ 
0,008 ʤʛ/ʤʣ) ʠ ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʪʚʸʨʜʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʝ (ʚ ʪʘʙʣʝʪʢʘʭ). ɼʣʷ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʦʪ ʵʧʠʣʝʧʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʷʪʴ 
ʧʨʝʧʘʨʘʪ ʚ ʚʠʜʝ ʠʥʲʝʢʮʠʠ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʚʦ ʚʨʝʤʷ ʵʧʠʣʝʧʪʠʯʝʩʢʦʛʦ ʧʨʠʧʘʜʢʘ. 
ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʧʨʝʧʘ-
ʨʘʪʘ, ʠ ʭʦʨʦʰʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʫʣʫʯʰʘʝʪ ʚʩʘʩʳʚʘʥʠʝ ʠ ʫʩʚʘʠʚʘʥʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʝ-
ʧʘʨʘʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʝʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʜʦʟʠʨʦʚʢʫ [1,2].  

  
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʧʨʝʧʘʨʘʪʘ ʛʘʣʦʜʠʬ 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚ ʚʦʜʝ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ ʤʦ-
ʣʝʢʫʣʫ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʣʷʨʥʳʭ ʛʨʫʧʧ, ʩʧʦʩʦʙʥʳʭ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʦʣʠ. 
ʅʘʧʨʠʤʝʨ, ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʠʟʚʦʜʥʳʝ ʛʘʣʦʜʠʬʘ ʩ ʨʘʟʣʠʯʥʳʤʠ Ŭ-
ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʯʝʨʝʟ ʨʝʘʢʮʠʶ ʘʮʠʣʠʨʦʚʘʥʠʷ ʛʘʣʦʜʠʬʘ ʧʦ 
ʘʪʦʤʫ ʘʟʦʪʘ (ʨʠʩ. 2). ʊʘʢʠʝ ʘʤʠʜʳ ʤʦʯʝʚʠʥʳ (ʫʨʝʠʜʳ) ʙʫʜʫʪ ʜʘʚʘʪʴ ʩʦʣʠ ʩ ʢʠʩʣʦʪʘʤʠ 
ʧʦ ʩʚʦʙʦʜʥʦʡ ʘʤʠʥʦʛʨʫʧʧʝ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʛʠʜʨʦʣʠʟʦʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʚʳʩʚʦʙʦʞʜʘʷ 
ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤʠ Ŭ-ʘʤʠʥʦʢʠʩʣʦʪʳ ï ʥʝʪʦʢʩʠʯʥʳʝ ʩʦʝʜʠʥʝ-
ʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʩʚʦʡʩʪʚʘʤʠ. ʆʜʥʘʢʦ ʩʠʥʪʝʟ ʥʦʚʳʭ ʩʦʝʜʠ-
ʥʝʥʠʡ ï ʪʨʫʜʦʸʤʢʠʡ ʠ ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʳʡ ʧʨʦʮʝʩʩ, ʠ ʧʝʨʝʜ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝ-
ʜʠʪʴʩʷ, ʯʪʦ ʧʦʣʫʯʘʝʤʦʝ ʩʦʝʜʠʥʝʥʠʝ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʞʝʣʘʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ ʜʨʫʛʠʭ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 
ʧʨʦʠʟʚʦʜʥʳʭ ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʘ ʛʘʣʦʜʠʬʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. 

 
ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʫʨʝʠʜʦʚ ʛʘʣʦʜʠʬʘ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ (ʧʫʥʢʪʠʨʦʤ 

ʚʳʜʝʣʝʥ ʦʩʪʘʪʦʢ ʘʤʠʥʦʢʠʩʣʦʪʳ) 
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ʎʝʣʴ ʨʘʙʦʪʳ: ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʨʘʩʪʚʦʨʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʤʦʣʝʢʫʣʷʨ-
ʥʳʭ ʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʮʠʣʧʨʦʠʟʚʦʜʥʳʭ ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʘ ʛʘʣʦ-
ʜʠʬʘ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Swiss ADME. 
ɿʘʜʘʯʠ: 
Á ʇʨʦʚʝʩʪʠ ʨʘʩʯʸʪʳ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦ-
ʛʨʘʤʤʝ SwissADME ʜʣʷ ʧʨʦʠʟʚʦʜʥʳʭ ʛʘʣʦʜʠʬʘ ʩ ʥʝʢʦʪʦʨʳʤʠ Ŭ-
ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ. 

Á ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚ ʩ 
ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʛʘʣʦʜʠʬ ʠ ʝʛʦ ʘʮʠʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ.  
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʚʦʜʝ ʜʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 
ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʣʝʢʫʣʳ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʘʩʯʸʪʘʭ ʠ ʤʦ-
ʣʝʢʫʣʷʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʥʝʢʦʪʦʨʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʷ ʚʳʷʩʥʠʣʘ 
, ʯʪʦ ʣʫʯʰʝ ʚʩʝʛʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʡʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ SwissADME, ʧʦʪʦʤʫ ʯʪʦ ʦʥ 
ʫʜʦʙʝʥ ʚ ʧʦʣʴʟʦʚʘʥʠʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʘʚʜʠʚʦ ʧʦʢʘʟʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʩʣʫʞʠʪ 
ʟʘʣʦʛʦʤ ʭʦʨʦʰʝʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʆʮʝʥʢʘ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ 
ʪʨʸʤ ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʘʤ ʨʘʩʯʸʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘ-
ʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʡʪ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʠ ʜʨʫʛʠʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʣʝ-
ʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʤʝʨ ʠ ʧʦʜʚʠʞʥʦʩʪʴ ʤʦʣʝʢʫʣʳ, ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʪ-
ʥʳʭ ʩʚʷʟʝʡ, ʣʠʧʦʬʠʣʴʥʦʩʪʴ, ʧʦʣʷʨʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʥʘ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʘʯʝʩʪʚʝ 
ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ[4]. ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʦʚ ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʠʚʝʜʸʥ ʥʘ 
ʨʠʩ. 3.  

 
ʈʠʩʫʥʦʢ 3. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʨʝʩʫʨʩʘ SwissADME ʜʣʷ ʧʨʦʠʟʚʦʜʥʦʛʦ ʛʘʣʦʜʠʬʘ ʩ ʛʣʠʮʠʥʦʤ 
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  ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʤʳ ʚʳʙʨʘʣʠ 10 ʧʨʠʨʦʜʥʳʭ Ŭ-ʘʤʠʥʦʢʠʩʣʦʪ ʜʣʷ ʧʨʦʚʝ-
ʜʝʥʠʷ ʨʘʩʯʸʪʦʚ. ɺʳʙʦʨ ʘʤʠʥʦʢʠʩʣʦʪ ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ ʩʪʨʦʝʥʠʠ ʩʦʝʜʠʥʝʥʠʡ: ʧʨʝʞʜʝ 
ʚʩʝʛʦ ʙʳʣʠ ʚʟʷʪʳ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʦʤʠʤʦ ʘʤʠʥʦʛʨʫʧʧʳ ʜʨʫʛʠʝ ʬʫʥʢʠʮʦ-
ʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʩʧʦʩʦʙʥʳʝ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʦʣʠ (ʥʘʧʨʠʤʝʨ, ʜʠʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ ʘʩ-
ʧʘʨʘʛʠʥʦʚʘʷ ʠ ʛʣʫʪʘʤʠʥʦʚʘʷ, ʪʠʨʦʟʠʥ, ʩʦʜʝʨʞʘʱʠʡ ʬʝʥʦʣʴʥʳʡ ʟʘʤʝʩʪʠʪʝʣʴ, ʢʠʩʣʦʪʳ 
ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʘʪʦʤʘʤʠ ʘʟʦʪʘ ï ʘʨʛʠʥʠʥ, ʣʠʟʠʥ). ʊʘʢʞʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ 
ʛʣʠʮʠʥ (ʧʨʦʩʪʝʡʰʘʷ ʘʤʠʥʦʢʠʩʣʦʪʘ) ʠ ʘʣʘʥʠʥ, ʥʝ ʠʤʝʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʣʷʨʥʳʭ 
ʛʨʫʧʧ. ɼʣʷ 10 ʚʳʙʨʘʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ SwissADME ʧʦʣʫʯʠʣʠ 
ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʦ ʪʨʸʤ ʤʝʪʦʜʘʤ ʨʘʩʯʸʪʘ: ESOL (Estimated SOLubility ï 
çʈʘʩʯʸʪʥʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴè, ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʪʚʦʨʠʤʦʩʪʴ 79% ʚʝ-
ʱʝʩʪʚ), Ali (ʧʦ ʠʤʝʥʠ ʨʘʟʨʘʙʦʪʯʠʢʘ Jogoth Ali, ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ï 89%), SILICOS-
IT (ʦʮʝʥʢʘ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚ ʧʨʦʛʨʘʤʤʝ FILTER-IT). ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʦ ʪʨʸʤ ʤʝ-
ʪʦʜʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤ (ʨʠʩ. 4-6) 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 4-6, ʥʘʠʤʝʥʝʝ ʨʘʩʪʚʦʨʠʤʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜ-
ʥʦʝ ʛʘʣʦʜʠʬʘ ʩ ʪʠʨʦʟʠʥʦʤ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʪʘʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʦʢʘʟʳʚʘʝʪ 
ʧʨʠʩʫʪʩʪʚʠʝ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʴʮʘ. ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʤʦʣʝʢʫʣʘʭ ʧʦʣʷʨʥʳʭ ʛʨʫʧʧ ʨʘʩ-
ʪʚʦʨʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʪʨʸʤ ʤʝʪʦʜʘʤ ʨʘʩʯʸʪʘ. ʃʫʯʰʝʡ ʨʘʩʪʚʦʨʠ-
ʤʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʧʨʦʠʟʚʦʜʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʜʠʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ. ʅʘʠʙʦʣʝʝ ʨʘʩ-
ʪʚʦʨʠʤʳʤ ʧʦʣʫʯʠʣʦʩʴ ʩʦʝʜʠʥʝʥʠʝ ʛʘʣʦʜʠʬʘ ʩ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ, ʧʨʠʯʸʤ ʨʘʩ-
ʪʚʦʨʠʤʦʩʪʴ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʚʦʩʭʦʜʠʪ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʛʘʣʦʜʠʬʘ ʧʦʯʪʠ ʚ 700 ʨʘʟ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʝʛʦ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʙʫʜʝʪ ʥʘʤʥʦʛʦ ʚʳʰʝ.  

ɼʘʣʝʝ ʤʳ ʨʝʰʠʣʠ ʦʮʝʥʠʪʴ, ʢʘʢ ʧʦʚʣʠʷʝʪ ʥʘ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʘʩʧʘʨʘʛʠʥʦʚʦʛʦ ʧʨʦ-
ʠʟʚʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʣʠ ʧʦ ʢʘʨʙʦʢʩʠʣʴʥʦʡ ʛʨʫʧʧʝ. ɺ ʠʪʦʛʝ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʥʘʪʨʠ-
ʝʚʦʡ ʩʦʣʠ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʫʤʝʥʴʰʠʣʘʩʴ ʧʦʯʪʠ ʚ 50 ʨʘʟ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ 
ʚʳʚʦʜʫ, ʯʪʦ ʜʣʷ ʣʫʯʰʝʛʦ ʵʬʬʝʢʪʘ ʥʫʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʛʘʣʦʜʠʬ ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ ʘʩʧʘ-
ʨʘʥʛʠʝʚʦʡ ʢʠʩʣʦʪʦʡ. ʍʦʪʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʩʦʣʝʡ ʚ ʚʦʜʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʰʝ. ʇʦʵʪʦʤʫ, 
ʚʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʦʚʝʩʪʠ ʜʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʧʨʘʢʪʠʢʝ.   
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˥͙͍ͯͭ͊ͣͤͦ͊͡Ύ ͙ͫ͟-ͭ͊ ˢ͎͙͍ͫͨ͊ͪ͊ͤͤͦ͊ ͙ͫ͟-ͭ͊˥͙͊ͦ͒͡ͺ
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ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʩʯʸʪʦʚ ʤʳ ʪʘʢʞʝ ʨʝʰʠʣʠ ʩʨʘʚʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ 
ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʘʣʦʜʠʬʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʚ ʧʨʦʛʨʘʤʤʝ, ʚ ʠʪʦʛʝ ʚʳʷʩʥʠ-
ʣʦʩʴ, ʯʪʦ ʙʦʣʝʝ ʧʨʘʚʜʠʚʳʤ ʷʚʣʷʝʪʩʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ (SEOL), ʪʘʢ ʢʘʢ ʦʥʦ ʦʢʘʟʘʣʦʩʴ 
ʙʣʠʞʝ ʚʩʝʛʦ ʢ ʟʥʘʯʝʥʠʶ ,ʧʦʣʫʯʝʥʥʦʤʫ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷ ʤʦʛʫ ʩʢʘʟʘʪʴ, 
ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ,ʢʦʪʦʨʳʝ ʷ ʧʦʣʫʯʠʣʘ ʚ ʭʦʜʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʷʚ-
ʣʷʶʪʩʷ ʧʨʘʚʜʠʚʳʤʠ , ʥʦ ʥʝ ʥʘ 100 % ʪʦʯʥʳʤʠ. 
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ɺʚʦʜʳ: 
Á ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʥʳʭ ʛʘʣʦʜʠʬʘ ʩ 10 ʘʤʠʥʦʢʠʩ-
ʣʦʪʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ SWISSAdMe.  

Á ʅʘʠʣʫʯʰʝʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʘʩʧʘʨʘʥʛʠʝʚʘʷʷ ʢʠʩʣʦʪʘ ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ 
ʛʘʣʦʜʠʬʦʤ, ʦʥʘ ʩʦʩʪʘʚʠʣʘ 5,57 ʤʛ/ʤʣ, ʯʪʦ ʚ 700 ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʨʘʩʪʚʦʨʠ-
ʤʦʩʪʴ ʛʘʣʦʜʠʬʘ.  

Á ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʘʩʧʘʨʘʛʠʥʦʚʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʛʘ-
ʣʦʜʠʬʘ ʠ ʧʨʦʚʝʩʪʠ ʠʟʫʯʝʥʠʝ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 
  

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʍʠʤʠʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ XXI ʚʝʢʝ . ʄʘʪʝʨʠʘʣʳ XXI ʄʝʞʜʫʥʘʨʦʜʥʦʡ 
ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠʤʝʥʠ ʚʳʜʘ-
ʶʱʠʭʩʷ ʭʠʤʠʢʦʚ ʃ.ʇ. ʂʫʣʸʚʘ ʠ ʅ.ʄ. ʂʠʞʥʝʨʘ, ʧʦʩʚʷʱʝʥʥʦʡ 110-ʣʝʪʠʶ ʩʦ ʜʥʷ 
ʨʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʦʨʘ ɸ.ɻ. ʉʪʨʦʤʙʝʨʛʘ  
[ʕʣʝʢʪʨʦʥʥʳʡ_ʨʝʩʫʨʩ]ïʨʝʞʠʤ_ʜʦʩʪʫʧʘ: https://hht.tpu.ru/upload/construc-
tor/7bf/0f6umlsmwtd10h9d9orl3w4jaot83ya9.pdf      (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 5 ʥʦʷʙʨʷ 
2023) 

2. ɹʠʦʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʪʝʭʥʦʣʦʛʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʫʪʠ ʤʦ-
ʜʠʬʠʢʘʮʠʠ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʩʝʪʢʠʥʘ ʩ.ʙ.*, ʭʠʰʦʚʘ ʦ.ʤ.** *ʨʫʧ çʎʝʥʪʨ ʵʢʩʧʝʨʪʠʟ 
ʠ ʠʩʧʳʪʘʥʠʡ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠè, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ **ʋʆ çɺʠʪʝʙʩʢʠʡ ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʜʝʥʘ ɼʨʫʞʙʳ ʥʘʨʦʜʦʚ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʈʝʩʧʫʙ-
ʣʠʢʘ ɹʝʣʘʨʫʩʴ ï 2014 ï ʩ.162-171 

3. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 
ɹʦʯʢʦʚ ʇ.ʆ., ʐʝʚʯʝʥʢʦ ʈ.ɺ., ʃʠʪʚʠʥ ɸ.ɸ., ʂʦʣʳʚʘʥʦʚ ɻ.ɹ., ɾʝʨʜʝʚ ɺ.ʇ. ʌɻɹʅʋ 
çʅʀʀ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠʤʝʥʠ ɺ.ɺ. ɿʘʢʫʩʦʚʘè, ʛ. ʄʦʩʢʚʘ ï ʩ.12-20 

4. Scientific reports : SwissADME: a free web tool to evaluate pharmacokinetics, drug-
likeness and medicinal chemistry friendliness of small molecules 
Daina, A., Michielin, O. & Zoete, V. SwissADME: a free web tool to evaluate phar-
macokinetics, drug-likeness and medicinal chemistry friendliness of small molecules. 
Sci Rep ˉ7-2017-42717 

5. ɻʫʣʷʢʠʥ ʀ.ɼ. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʠʜʨʦʬʦʙʥʳʭ ʠ 
ʪʨʫʜʥʦʨʘʩʪʦʚʨʠʤʳʭ ʚʝʱʝʩʪʚ / ʀ.ɼ. ɻʫʣʷʢʠʥ, ʃ.ʃ. ʅʠʢʠʣʦʚʘ, ʅ.ɸ. ʆʙʦʨʦʪʦʚʘ, 
ʄ.ɺ. ɼʤʠʪʨʠʝʚʘ, ɸ.ɺ. ʃʘʥʮʦʚʘ, ɽ.ɺ. ʉʘʥʘʨʦʚʘ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // 
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ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʝʛʠʩʪʨʘʮʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ 
ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çʎʝʥʪʨ ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ɸʥʘʣʠʪʠʢʠè ï 2016. ï ˉ 2(15). ï 
ʩ. 52-59 - URL: https://www.elibrary.ru/item.asp?id=27253300 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ:5 
ʥʦʷʙʨʷ 2023). ʈʝʞʠʤ ʜʦʩʪʫʧʘ: ʅʘʫʯʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ eLIBRARY.RU.  

 

 

 

 

ɺʃʀʗʅʀɽ ɸɺʊʆʊʈɸʅʉʇʆʈʊɸ ʅɸ ʉʆɼɽʈɾɸʅʀɽ ʊʗɾɪʃʓʍ ʄɽʊɸʃʃʆɺ ɺ ʇʆʏɺɽ 
ʅɸ ʇʈʀʄɽʈɽ ʄɽʃʔʅʀʏʅʆɻʆ ʊʈɸʂʊɸ (ʀʈʂʋʊʉʂɸʗ ʆɹʃɸʉʊʔ, ʀʈʂʋʊʉʂʀʁ 

ʈɸʁʆʅ) 
ɻʘʣʠʤʦʚ ʕʣʴʜʘʨ 

ʄɹʋɼʆ ʛ. ʀʨʢʫʪʩʢʘ ʎɼʊʊ, ʄɸʆʋ ʃʠʮʝʡ ʀɻʋ,  
9 ʀ ʢʣʘʩʩ 
ʛ. ʀʨʢʫʪʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʇʘʣʠʡ ʀʷ ɸʥʘʪʦʣʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʙʠʦʣʦʛʠʠ ʄɸʆʋ ʃʠʮʝʡ ʀɻʋ ʛ. 
ʀʨʢʫʪʩʢʘ, ɻʘʣʠʤʦʚ ʂʘʨʠʤ ɻʘʣʠʝʚʠʯ, ʀʈʅʀʊʋ 

 
ʈʷʜʦʤ ʩ ʄʝʣʴʥʠʯʥʳʤ ʪʨʘʢʪʦʤ (ʜʘʣʝʝ ʄʊ), ʥʘʭʦʜʠʪʩʷ ʤʥʦʛʦ ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʥʝ-

ʢʦʤʤʝʨʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚ (ʉʅʊ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʤʦʞʝʪ ʦʮʝʥʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʉʅʊ ʨʷʜʦʤ ʩ ʪʨʘʢʪʦʤ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʥʝʛ, ʥʘʭʦʜʷʱʠʡʩʷ ʨʷʜʦʤ ʩ ʄʊ ʠ ʚʜʘʣʠ ʦʪ 
ʥʝʛʦ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚ ʩʥʝʛʘ. 

ʎʝʣʴ: ʦʮʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʥʝʛʘ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʚʜʦʣʴ ʄʊ ʠ ʦʧʨʝʜʝʣʠʪʴ, 
ʥʘʩʢʦʣʴʢʦ ʙʝʟʦʧʘʩʥʦ ʚʝʜʝʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʙʣʠʟʠ ʄʊ. 

ɿʘʜʘʯʠ: 
1. ʉʦʙʨʘʪʴ ʧʨʦʙʳ ʩʥʝʛʘ ʚʙʣʠʟʠ ʄʊ, ʠ ʦʧʨʝʜʝʣʠʪʴ ʚ ʥʠʭ ʩʦʩʪʘʚ ʧʨʠʤʝʩʝʡ. 
2. ʉʨʘʚʥʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʝʱʝʩʪʚ ʚ ʩʥʝʛʝ ʩ ʇɼʂ ʜʣʷ ʧʦʯʚ. 
3. ʆʧʨʝʜʝʣʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩ/ʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʷʜʦʤ ʩ ʄʊ. 

ɻʠʧʦʪʝʟʘ.  ɺʳʭʣʦʧʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʦʩʝʜʘʶʪ ʚʦʢʨʫʛ ʄʊ ʠ ʥʘʢʘʧ-
ʣʠʚʘʶʪʩʷ ʚ ʧʦʯʚʝ, ʢʦʪʦʨʫʶ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʜʦʨʦʞʥʳʝ ʉʅʊ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ 
ʫʨʦʞʘʷ ʠ ʤʦʞʝʪ ʧʨʠʯʠʥʠʪʴ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

¶ ɺʟʚʝʰʠʚʘʥʠʝ ʚʦʜʳ, ʧʦʣʫʯʝʥʥʦʡ ʧʣʘʚʣʝʥʠʝʤ ʧʨʦʙ ʩʥʝʛʘ, ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʚʝʩʘʭ 
OHAUS Adventurer ARD110 (max = 4100 ʛ, d = 0.1 ʛ); ʚʟʚʝʰʠʚʘʥʠʝ ʦʩʘʜʢʦʚ ʩ ʧʨʦʙ ʥʘ 
ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ Mettler Toledo MS105DU (max = 120 ʛ, d = 0.01 ʤʛ). 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʦʩʘʜʢʘ ʩ ʧʨʦʙʳ, ʧʦʣʫʯʝʥʥʦʛʦ ʬʠʣʴʪʨʦʚʘʥʠʝʤ, ʩ ʧʦʤʦʱʴʶ 
ʨʝʥʪʛʝʥʦ-ʬʣʶʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʈʌɸ) ʧʨʠʙʦʨʦʤ SciAps X200. ʆʩʘʜʦʢ ʧʨʦʩʚʝ-
ʯʠʚʘʝʪʩʷ ʨʝʥʪʛʝʥʦʚʩʢʠʤ ʠʟʣʫʯʝʥʠʝʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʵʣʝʤʝʥʪʳ ʚ ʦʩʘʜʢʝ ʠʟʣʫ-
ʯʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʠʙʦ-
ʨʦʤ. ʉ ʧʦʤʦʱʴʶ ʈʌɸ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʦʩʘʜʢʘ (ʵʣʝʤʝʥʪʳ ʪʷʞʝʣʝʝ 
ʩʝʨʳ, ʢʨʦʤʝ ʛʘʣʦʛʝʥʦʚ ʠ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ). ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʨʘʩʯʸʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝ-
ʤʝʥʪʦʚ ʚ ʧʨʦʙʘʭ. 

¶ ʉʨʘʚʥʝʥʠʝ ʩ ʇɼʂ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʦʯʚ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʥʘʥʠʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʪʷ-
ʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʉʅʊ. 

https://www.elibrary.ru/item.asp?id=27253300
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʣʶʜʷʤ, ʢʦʪʦʨʳʝ 
ʩʦʙʠʨʘʶʪʩʷ ʞʠʪʴ ʚ ʉʅʊ ʙʣʠʟ ʄʊ, ʠ ʚʝʩʪʠ ʪʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ 
ʪʘʢʞʝ ʢʘʢ ʩʦʚʝʪ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʦʜʫʢʪʦʚ ʦʪ ʵʪʠʭ ʉʅʊ. 

ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ 

ʉʅʊ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʜʦʣʴ ʄʊ, ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʜʝʨʥʦʚʦ-ʧʦʜ-
ʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ [1]. ʕʪʘ ʧʦʯʚʘ ʩʦʜʝʨʞʠʪ ʬʫʣʴʚʦʢʠʩʣʦʪʳ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʢʠʩʣʦʪ-
ʥʦʩʪʴ ʧʦʯʚ. ʇʦ ʪʨʘʢʪʫ ʢʘʞʜʳʡ ʜʝʥʴ ʧʨʦʝʟʞʘʶʪ ʩʦʪʥʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʚ ʚʳʭʣʦʧʘʭ ʢʦʪʦ-
ʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ Pb, Zn, Cu (ʧʨʦʜʫʢʪʳ ʛʦʨʝʥʠʷ ʤʘʩʣʘ) [2]. ʕʪʠ ʤʝ-
ʪʘʣʣʳ ʧʦʩʣʝ ʚʳʭʣʦʧʘ ʦʩʝʜʘʶʪ ʥʘ ʧʦʯʚʝ. ɺ ʧʦʯʚʘʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ʪʷʞʸ-
ʣʳʝ ʤʝʪʘʣʣʳ ʧʦʜʚʠʞʥʳ (ʧʨʦʱʝ ʚʩʘʩʳʚʘʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ) [3]. ʇɼʂ ʜʣʷ ʜʘʥʥʳʭ ʧʦ-
ʜʚʠʞʥʳʭ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ: Pb ï 6 ʤʛ/ʢʛ, Zn ï 23 ʤʛ/ʢʛ, Cu ï 3 ʤʛ/ʢʛ [4]. ʇʨʝʚʳ-
ʰʝʥʠʝ ʇɼʂ ʩʚʠʥʮʘ ʠʣʠ ʤʝʜʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʨʘʩʪʝ-
ʥʠʷʭ [5]. ʊʘʢʞʝ ʩʚʠʥʝʮ ʠ ʤʝʜʴ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʢʦʪʦʨʳʝ 
ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʨʘʩʪʝʥʠʷʭ, ʘ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʨʘʩʪʝʥʠʡ ʯʝʣʦʚʝʢʦʤ ʧʦʧʘʜʘʶʪ ʚ ʦʨ-
ʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʉʚʠʥʝʮ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʢʦʩʪʷʭ ʯʝʣʦʚʝʢʘ, ʚʳʟʳʚʘʝʪ ʨʘʩʩʪʨʦʡʩʪʚʘ 
ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʝʢ [6]. ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠ ʪʘʢʞʝ ʚʳʟʳ-
ʚʘʶʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ: ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʨʘʙʦʪʫ ʧʦʯʝʢ, 
ʥʘʨʫʰʘʶʪ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ [7, 8]. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʇɼʂ ʮʠʥʢʘ ʨʘʩʪʝʥʠʷ ʪʝʨʷʶʪ ʚʝʛʝ-
ʪʘʪʠʚʥʫʶ ʤʘʩʩʫ [9]. ʀʟʙʳʪʦʢ ʮʠʥʢʘ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʚ 
ʨʘʙʦʪʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ [10]. ʊʷʞʸʣʳʝ ʤʝʪʘʣʣʳ, ʧʦʧʘʜʘʷ ʩ ʘʚʪʦʜʦʨʦʛʠ ʚ 
ʩʥʝʛ, ʟʘʛʨʷʟʥʷʶʪ ʧʦʯʚʫ. ʀʟ-ʟʘ ʵʪʦʛʦ ʤʦʞʝʪ ʫʭʫʜʰʘʪʴʩʷ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʫʨʦʞʘʷ, ʘ ʚ 
ʜʣʠʪʝʣʴʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ï ʟʜʦʨʦʚʴʝ ʝʛʦ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʦ ʩʦʙʨʘʥʦ 7 ʧʨʦʙ ʩʥʝʛʘ ʨʷʜʦʤ ʩ ʄʊ. ʉ ʪʦʯʢʠ ʩʙʦʨʘ ʩʥʠʤʘʝʪʩʷ 2-
ʩʤ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ. ʇʣʘʩʪ ʩʥʝʛʘ ʪʦʣʱʠʥʦʡ ʚ 5 ʩʤ ʩʦʙʠʨʘʝʪʩʷ ʧʣʘʩʪʠʢʦʚʳʤ ʩʦʚʢʦʤ 
ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʧʘʢʝʪʳ ʦʙʲʸʤʦʤ 20 ʣ. ʊʨʠ ʧʨʦʙʳ ʩʥʝʛʘ ʩʦʙʠʨʘʣʠʩʴ ʤʝʪʦʜʦʤ çʪʨʝ-
ʫʛʦʣʴʥʠʢʘè: ʧʨʦʙʳ ʩʦʙʠʨʘʣʠʩʴ ʩ ʫʛʣʦʚ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ ʜʣʠʥʦʡ ʩʪʦ-
ʨʦʥʳ 50 ʤʝʪʨʦʚ. ʊʨʝʫʛʦʣʴʥʠʢ ʥʘʭʦʜʠʣʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ 900 ʤʝʪʨʦʚ ʦʪ ʘʚʪʦʜʦʨʦʛʠ. 
ʏʝʪʳʨʝ ʧʨʦʙʳ ʩʥʝʛʘ ʩʦʙʠʨʘʣʠʩʴ ʤʝʪʦʜʦʤ çʢʚʘʜʨʘʪʘè: ʧʨʦʙʳ ʩʦʙʠʨʘʣʠʩʴ ʩ ʫʛʣʦʚ ʢʚʘʜ-
ʨʘʪʘ ʩ ʜʣʠʥʦʡ ʩʪʦʨʦʥʳ 50 ʤ, ʮʝʥʪʨ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʘʚʪʦʜʦʨʦʛʝ. ʂʦʦʨʜʠʥʘʪʳ 
ʪʦʯʝʢ ʩʙʦʨʘ ʧʨʦʙ: 

¶ ʇʨʠʜʦʨʦʞʥʳʡ ʢʚʘʜʨʘʪ:  
o 7 ʧʨʦʙʘ - 52Á11'18.01"ʉ. 
ʐ., 104Á18'16.06"ɺ. ɼ. 

o 6 ʧʨʦʙʘ - 52Á11'19.64"ʉ. 
ʐ., 104Á18'13.44"ɺ. ɼ. 

o 5 ʧʨʦʙʘ - 52Á11'19.60"ʉ. 
ʐ., 104Á18'16.17"ɺ. ɼ. 

o 4 ʧʨʦʙʘ - 52Á11'18.14"ʉ. 
ʐ., 104Á18'13.35"ɺ. ɼ. 

¶ ʊʨʝʫʛʦʣʴʥʠʢ: 
o 3 ʧʨʦʙʘ - 52Á10'59.21"ʉ. 
ʐ., 104Á17'28.50"ɺ. ɼ. 

o 2 ʧʨʦʙʘ - 52Á11'0.04"ʉ. 
ʐ., 104Á17'26.19"ɺ. ɼ. 

o 1 ʧʨʦʙʘ - 52Á11'0.81"ʉ. 
ʐ., 104Á17'28.27"ɺ. ɼ. 

 

 
ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʥʘ ʢʘʨʪʝ: 
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ʇʨʦʙʳ ʩʥʝʛʘ ʙʳʣʠ ʨʘʩʪʦʧʣʝʥʳ ʠ ʚʟʚʝʰʝʥʳ. ɿʘʪʝʤ ʧʨʦʙʳ ʦʪʩʪʘʠʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʠ 
ʩʫʪʦʢ. ʜʘʣʝʝ ʩ ʢʘʞʜʦʡ ʧʨʦʙʳ ʙʳʣ ʩʣʠʪ çʦʪʩʪʦʡè ʠ ʦʩʪʘʪʦʢ ʩ ʦʩʘʜʢʦʤ ʬʠʣʴʪʨʦʚʘʣʩʷ 
ʯʝʨʝʟ ʙʫʤʘʞʥʳʝ ʬʠʣʴʪʨʳ ʪʠʧʘ çʢʨʘʩʥʘʷ ʣʝʥʪʘè. ʌʠʣʴʪʨʳ ʚʳʩʫʰʠʚʘʣʠʩʴ ʧʦ 2 ʯʘʩʘ ʚ 
ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100-150 C. ɿʘʪʝʤ ʬʠʣʴʪʨʳ ʚʟʚʝ-
ʰʠʚʘʣʠʩʴ. ʄʘʩʩʳ ʬʠʣʴʪʨʦʚ (ʥʦʤʝʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʫ ʬʠʣʴʪʨʫʝʤʦʡ ʧʨʦʙʳ): 1-ʡ 
ï 0,9032 ʛ; 2-ʡ ï 0,9437 ʛ; 3-ʡ ï 0,9191 ʛ; 4-ʡ ï 0,8950 ʛ; 5-ʡ ï 0,9152 ʛ; 6-ʡ ï 0,9020 ʛ; 7-
ʡ ï 0,9445 ʛ. 

ʇʨʠʰʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʱʸ ʬʠʣʴʪʨ 17, ʜʣʷ ʧʨʦʙʳ 7. ɽʛʦ ʤʘʩʩʘ ï 0,980 ʛ. 
ʇʦʩʣʝ ʬʠʣʴʪʨʦʚʘʥʠʷ ʬʠʣʴʪʨʳ ʩ ʦʩʘʜʢʦʤ ʙʳʣʠ ʚʳʩʫʰʝʥʳ ʥʘ ʦʪʦʧʠʪʝʣʴʥʦʤ ʧʨʠ-

ʙʦʨʝ (ʙʘʪʘʨʝʷ ʦʪʦʧʣʝʥʠʷ) ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ɿʘʪʝʤ ʚ ʵʢʩʠʢʘʪʦʨʝ ʥʘʜ ʧʨʦʢʘʣʝʥʥʳʤ ʭʣʦ-
ʨʠʩʪʳʤ ʢʘʣʴʮʠʝʤ, ʠ ʚʟʚʝʰʝʥʳ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ. ʄʘʩʩʳ ʬʠʣʴʪʨʦʚ ʩ ʦʩʘʜʢʦʤ: 1 
ʬʠʣʴʪʨ ï 1,2202 ʛ; 2 ʬʠʣʴʪʨ ï 1,3417 ʛ; 3 ʬʠʣʴʪʨ ï 1,2739 ʛ; 4 ʬʠʣʴʪʨ ï 1,4113 ʛ; 5 
ʬʠʣʴʪʨ ï 1,2626 ʛ; 6 ʬʠʣʴʪʨ ï 1,2134 ʛ; 7 ʬʠʣʴʪʨ ï 1,1063 ʛ; 17 ʬʠʣʴʪʨ ï 1,2209 ʛ. ɺ 
ʦʩʘʜʢʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʦʨʛʘʥʠʢʘ. ʇʦʩʣʝ ʚʟʚʝʰʠʚʘʥʠʷ ʦʩʘʜʦʢ ʙʳʣ 
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ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʧʨʠʙʦʨʦʤ ʈʝʥʪʛʝʥʦ-ʬʣʶʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ SciAps X200. ʂʘʞ-
ʜʘʷ ʧʨʦʙʘ ʜʣʷ ʩʪʘʪʠʩʪʠʢʠ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʪʨʠ ʨʘʟʘ, ʨʝʟʫʣʴʪʘʪ ʪʨʸʭ ʠʟʤʝʨʝʥʠʡ 
ʫʩʨʝʜʥʷʣʩʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦʙ ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʦʩʘʜʢʘ. 
ɿʥʘʷ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʦʩʘʜʢʘ ʢ ʤʘʩʩʝ ʧʨʦʙʳ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʪ-
ʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʘʥʥʳʝ ʦʙ ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʧʨʦʙ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪʜʝʣʴʥʳʭ 
ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʙʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ʥʠʞʝ. ɺ ʪʘʙʣʠʮʳ ʚʦʰʣʠ ʵʣʝʤʝʥʪʳ, ʩʦ-
ʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʦʩʘʜʢʝ ʧʨʝʚʳʰʘʝʪ 0,01%. 

ʇʨʦʙʘ 1. ʄʘʩʩʘ ï 1615,2 ʛ ʄʘʩʩʘ 
ʦʩʘʜʢʘ ï 0,3170 ʛ 

ʕʣʝ
ʤ. 

ɼʦʣ
 ̫

(%) 

ʇʦʛʨ. 
(%Ñ) 

ʄʘʩʩʘ 
(ʛ) 

ʂʦʥʮ
. 

(ʤʛ/ʢʛ
) 

Ca 
2,13
8 

 
0.025
9 

0,0067
8 

4,19
6 

Cr 
0,01
0 

 
0,000
8 

0,0000
3 

0,02
0 

Cu 
0,01
5 

 
0,001
5 

0,0000
5 

0,02
9 

Fe 
3,14
4 

 
0.048
4 

0,0099
7 

6,17
0 

Mn 
0,04
7 

 
0,005
3 

0,0001
5 

0,09
2 

K 
0,49
0 

 
0,014
5 

0,0015
5 

0,96
2 

Sr 
0,01
7 

 
0,000
5 

0,0000
5 

0,03
3 

S 
0,06
7 

 
0,038
0 

0,0002
1 

0,13
1 

Ti 
0,29
4 

 
0,005
3 

0,0009
3 

0,57
7 

V 
0,01
0 

 
0,000
6 

0,0000
3 

0,02
0 

Zn 
0,01
2 

 
0,000
9 

0,0000
4 

0,02
4 

 

ʇʨʦʙʘ 2. ʄʘʩʩʘ ï 1950,2 ʛ ʄʘʩʩʘ 
ʦʩʘʜʢʘ ï 0,3980 ʛ 

ʕʣʝ
ʤ. 

ɼʦʣ
 ̫

(%) 

ʇʦʛʨ. 
(Ñ) 

ʄʘʩʩʘ 
(ʛ) 

ʂʦʥʮ
. 

(ʤʛ/ʢʛ
) 

Ca 
1,51
4 

 
0,009
3 

0,0060
3 

3,09
0 

Cu 
0,01
0 

 
0,000
8 

0,0000
4 

0,02
0 

Fe 
2,28
2 

 
0,017
5 

0,0090
8 

4,65
7 

Mn 
0,03
4 

 
0,003
1 

0,0001
4 

0,06
9 

K 
0,34
7 

 
0,006
0 

0,0013
8 

0,70
8 

S 
0,05
4 

 
0,016
9 

0,0002
1 

0,11
0 

Ti 
0,20
9 

 
0,001
8 

0,0008
3 

0,42
7 

Zn 
0,01
2 

 
0,000
9 

0,0000
5 

0,02
4 
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 ʇʨʦʙʘ 3. ʄʘʩʩʘ ï 2013,2 ʛ ʄʘʩʩʘ 
ʦʩʘʜʢʘ ï 0,3548 ʛ 

ʕʣʝ
ʤ. 

ɼʦʣ
 ̫

(%) 

ʇʦʛʨ. 
(Ñ) 

ʄʘʩʩʘ 
(ʛ) 

ʂʦʥʮ
. 

(ʤʛ/ʢʛ
) 

Ca 
0,77
0 

 
0,008
1 

0,0027
3 

1,35
7 

Fe 
1,16
1 

 
0,014
7 

0,0041
2 

2,04
6 

Mn 
0,01
6 

 
0,002
9 

0,0000
6 

0,02
8 

K 
0,19
2 

 
0,005
3 

0,0006
8 

0,33
8 

S 
0,02
8 

 
0,014
5 

0,0001
0 

0,04
9 

Ti 
0,09
1 

 
0,001
5 

0,0003
2 

0,16
0 

Zn 
0,01
4 

 
0,000
9 

0,0000
5 

0,02
5 

 

ʇʨʦʙʘ 4. ʄʘʩʩʘ ï 2316,3 ʛ ʄʘʩʩʘ 
ʦʩʘʜʢʘ ï 0,5163 ʛ 

ʕʣʝ
ʤ. 

ɼʦʣ
 ̫

(%) 

ʇʦʛʨ. 
(%Ñ) 

ʄʘʩʩʘ 
(ʛ) 

ʂʦʥʮ
. 

(ʤʛ/ʢʛ
) 

Ca 
1,19
1 

0,011
9 

0,0061
5 

2,65
5 

Fe 
1,73
5 

0,025
0 

0,0089
5 

3,86
7 

Mn 
0,02
6 

0,003
9 

0,0001
3 

0,05
8 

K 
0,36
3 

0,008
4 

0,0018
7 

0,80
9 

S 
0,04
3 

0,019
1 

0,0002
2 

0,09
6 

Ti 
0,14
1 

0,002
3 

0,0007
3 

0,31
4 

Zn 
0,01
4 

0,000
9 

0,0000
7 

0,03
1 

 

ʇʨʦʙʘ 5. ʄʘʩʩʘ ï 1954,0 ʛ ʄʘʩʩʘ 
ʦʩʘʜʢʘ ï 0,3474 ʛ 

ʕʣʝ
ʤ. 

ɼʦʣ
 ̫

(%) 

ʇʦʛʨ. 
(Ñ) 

ʄʘʩʩʘ 
(ʛ) 

ʂʦʥʮ
. 

(ʤʛ/ʢʛ
) 

Ca 
0,91
2 

 
0,010
4 

0,0031
7 

1,62
1 

Fe 
1,39
3 

 
0,021
5 

0,0048
4 

2,47
7 

Mn 
0,02
0 

 
0,003
3 

0,0000
7 

0,03
6 

K 
0,31
3 

 
0,007
4 

0,0010
9 

0,55
6 

S 
0,05
2 

 
0,017
9 

0,0001
8 

0,09
2 

ʇʨʦʙʘ 6. ʄʘʩʩʘ ï 1683,0 ʛ ʄʘʩʩʘ 
ʦʩʘʜʢʘ ï 0,3114 ʛ 

ʕʣʝ
ʤ. 

ɼʦʣ
 ̫

(%) 

ʇʦʛʨ. 
(Ñ) 

ʄʘʩʩʘ 
(ʛ) 

ʂʦʥʮ
. 

(ʤʛ/ʢʛ
) 

Ca 
0,96
7 

 
0,008
0 

0,0030
1 

1,78
9 

Fe 
1,32
7 

 
0,014
1 

0,0041
3 

2,45
5 

Mn 
0,02
2 

 
0,002
7 

0,0000
7 

0,04
1 

Nd 
0,01
9 

 
0,035
5 

0,0000
6 

0,03
5 

K 
0,29
4 

 
0,006
1 

0,0009
2 

0,54
4 
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Ti 
0,12
0 

 
0,002
1 

0,0004
2 

0,21
3 

Zn 
0,01
1 

 
0,000
9 

0,0000
4 

0,02
0 

 

S 
0,03
6 

 
0,014
1 

0,0001
1 

0,06
7 

Ti 
0,09
7 

 
0,001
5 

0,0003
0 

0,17
9 

Zn 
0,01
8 

 
0,000
9 

0,0000
6 

0,03
3 

 

ʇʨʦʙʘ 7. ʄʘʩʩʘ ï 1645,0 ʛ ʄʘʩʩʘ 
ʦʩʘʜʢʘ* ï 0,4027 ʛ 

ʕʣʝ
ʤ. 

ɼʦʣ
 ̫

(%) 

ʇʦʛʨ. 
(Ñ) 

ʄʘʩʩʘ 
(ʛ) 

ʂʦʥʮ
. 

(ʤʛ/ʢʛ
) 

Ca 
0,73
2 

 
0,013
7 

0,0029
5 

1,79
2 

Fe 
1,11
1 

 
0,033
3 

0,0044
7 

2,72
0 

Mn 
0,01
5 

 
0,004
4 

0,0000
6 

0,03
7 

K 
0,28
4 

 
0,010
0 

0,0011
4 

0,69
5 

S 
0,02
8 

 
0,020
3 

0,0001
1 

0,06
9 

Ti 
0,08
6 

 
0,002
8 

0,0003
5 

0,21
1 

Zn 
0,01
4 

 
0,000
9 

0,0000
6 

0,03
4 

* - ʩʫʤʤʘʨʥʦ ʤʘʩʩʘ ʦʩʘʜʢʘ ʥʘ 7 ʬʠʣʴʪʨʝ 
ʠ ʥʘ 17 ʬʠʣʴʪʨʝ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʦʢʘʟʘʣʦʩʴ ʦʯʝʥʴ ʥʠʟʢʠʤ. ʉʚʠʥʝʮ ʚ ʧʨʠʥ-
ʮʠʧʝ ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʧʨʦʙ, ʤʝʜʴ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʣʠʰʴ ʚ ʜʚʫʭ ʧʨʦ-
ʙʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 900 ʤʝʪʨʘʭ ʦʪ ʘʚʪʦʜʦʨʦʛʠ, ʛʜʝ ʝʸ ʩʦʜʝʨʞʘʥʠʝ ʙʝʟʦʧʘʩʥʦ ï <0.01 
ʇɼʂ. ɺʦ ʚʩʝʭ ʧʨʦʙʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʝʤʴ ʵʣʝʤʝʥʪʦʚ ï ʢʘʣʴʮʠʡ, ʢʘʣʠʡ, ʞʝʣʝʟʦ, ʤʘʨʛʘ-
ʥʝʮ, ʩʝʨʘ, ʪʠʪʘʥ ʠ ʮʠʥʢ. ʅʠ ʚ ʦʜʥʦʡ ʠʟ ʧʨʦʙ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʥʝ ʧʨʝʚʳ-
ʰʘʝʪ 1/100 ʇɼʂ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʄʊ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 
ʧʦʯʚʝ, ʠ ʚ ʧʣʘʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ 
ʙʝʟʦʧʘʩʥʦ. 
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ʤʝʥʥʦʝ ʧʦʪʦʤʩʪʚʦ // ɸʛʨʦʭʠʤʠʷ. ï 2019 - ˉ8 ï ʩʪʨ. 60 ï 69. 

10. https://www.ldc-mrt.com/pacientam/novosti/nedostatok-i-izbytok-cinka-v-
organizme.html - ʩʘʡʪ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ. 

 

ɾʀɼʂʀɽ ʃʀʅɿʓ  
ɻʘʣʠʯʘʥʠʥʘ ɸʣʠʥʘ ʉʝʨʛʝʝʚʥʘ,   

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʉʨʝʜʥʷʷ ʰʢʦʣʘ 
ˉ13 ʠʤʝʥʠ ɻʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ɺ.ʀ. ʄʘʥʢʝʚʠʯʘè   

11 ʢʣʘʩʩ  
ɻʨʠʛʦʨʴʝʚ ʂʠʨʠʣʣ ɸʥʜʨʝʝʚʠʯ,   

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ˉ1è   
9 ʢʣʘʩʩ  

ʉʤʠʨʥʦʚʘ ʖʣʠʷ ʉʝʨʛʝʝʚʥʘ,  
 ʂʨʘʝʚʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çɸʯʠʥ-

ʩʢʘʷ ʄʘʨʠʠʥʩʢʘʷ ʞʝʥʩʢʘʷ ʛʠʤʥʘʟʠʷ-ʠʥʪʝʨʥʘʪè  
10 ʢʣʘʩʩ  
ʛ. ɸʯʠʥʩʢ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʣʠʥʦʚʩʢʘʷ ɺʠʢʪʦʨʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ,   
ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌʠʣʠʘʣʘ ɸʅʆ çʂʨʘʩʥʦʷʨʩʢʠʡ ʜʝʪʩʢʠʡ ʪʝʭʥʦ-

ʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè ʚ ʛ. ɸʯʠʥʩʢʝ  
 
ʄʘʩʰʪʘʙʳ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʝʨʝʦʮʝʥʠʪʴ ʥʝʚʦʟʤʦʞʥʦ! ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʸ 

ʙʦʣʴʰʝ ʣʶʜʝʡ ʩʪʨʘʜʘʝʪ ʜʘʣʴʥʦʟʦʨʢʦʩʪʴʶ, ʧʦʷʚʣʝʥʠʝ ʢʦʪʦʨʦʡ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʦ ʩ 
ʚʦʟʨʘʩʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʭʨʫʩʪʘʣʠʢʘ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ.   

ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʣʶʜʷʤ ʥʝ ʧʨʠʜʸʪʩʷ ʙʦʣʴʰʝ ʤʫʯʠʪʝʣʴʥʦ ʥʘʜʝ-
ʚʘʪʴ ʛʠʜʨʦʛʝʣʝʚʳʝ ʣʠʥʟʳ ʠʣʠ ʥʦʩʠʪʴ ʦʯʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʞʘʶʪ ʚʥʝʰʥʦʩʪʴ ʯʝʣʦ-
ʚʝʢʘ, ʜʝʣʘʷ ʝʛʦ ʧʦʨʦʡ ʥʝʫʟʥʘʚʘʝʤʳʤ! ɾʠʜʢʠʝ ʣʠʥʟʳ ʩʧʦʩʦʙʥʳ ʦʙʣʝʛʯʠʪʴ ʞʠʟʥʴ ʣʶ-
ʜʷʤ ʩ ʧʨʝʩʙʠʦʧʠʝʡ, ʚʝʜʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʧʣʠ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ.  

ʄʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʩʦʟʜʘʥʠʝ ñʞʠʜʢʠʭ ʣʠʥʟò ʚʦʟʤʦʞʥʦ.  
ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʞʠʜʢʠʭ 

ʢʦʥʪʘʢʪʥʳʭ ʣʠʥʟ ʠʟ ʟʦʣʷ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ ʠ, ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʨʘʩʢʣʘʜʝ, ʩʦʟʜʘ-
ʥʠʝ ʞʠʜʢʠʭ ʣʠʥʟ.  

ʇʝʨʝʜ ʩʦʙʦʡ ʤʳ ʧʦʩʪʘʚʠʣʠ ʪʘʢʠʝ ʟʘʜʘʯʠ: ʚʳʙʨʘʪʴ ʚʝʱʝʩʪʚʘ, ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 
ʩʦʟʜʘʚʘʪʴʩʷ ʟʦʣʴ ʜʣʷ ʞʠʜʢʠʭ ʣʠʥʟ; ʧʦʜʦʙʨʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʟʦʣʷ; ʧʦʣʫʯʠʪʴ 

https://www.oillab.ru/biblioteka/practice/indikatory-iznosa-dvigatelya/
https://www.who.int/ru/news-room/fact-sheets/detail/lead-poisoning-and-health
https://bot52.ru/vliyanie-medi-na-organizm-cheloveka/
https://idoctor.kz/illness/2211-izbyitok-medi
https://www.ldc-mrt.com/pacientam/novosti/nedostatok-i-izbytok-cinka-v-organizme.html
https://www.ldc-mrt.com/pacientam/novosti/nedostatok-i-izbytok-cinka-v-organizme.html
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ʥʝʦʙʭʦʜʠʤʳʡ ʟʦʣʴ; ʫʙʝʜʠʪʴʩʷ ʚ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʣʠʟʠʩʪʦʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ; 
ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʫ ʟʦʣʷ.  

ʅʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ ʤʳ ʩʤʦʛʣʠ ʥʘʡʪʠ ʦʜʠʥ ʘʥʘʣʦʛ ʧʦʭʦʞʠʡ ʧʦ ʩʚʦʡʩʪʚʘʤ, ʦʥ 
ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʉʐɸ. ʕʪʦ ʢʘʧʣʠ çVuityè. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʣʝʯʝʥʠʷ ʧʨʝʩʙʠ-
ʦʧʠʠ (ʚʦʟʨʘʩʪʥʘʷ ʜʘʣʴʥʦʟʦʨʢʦʩʪʴ). ʂʘʧʣʠ, ʧʦʧʘʜʘʷ ʚ ʛʣʘʟ, ʘʢʪʠʚʠʨʫʶʪ ʨʝʩʥʠʯʥʫʶ 
ʤʳʰʮʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʞʝʥʠʶ ʟʨʘʯʢʘ ʛʣʘʟʘ. ʆʥʠ ʜʝʡʩʪʚʫʶʪ 6 ʯʘʩʦʚ ʠ ʩʪʦʷʪ 7500 
ʨʫʙʣʝʡ ʟʘ ʬʣʘʢʦʥ, ʢʦʪʦʨʦʛʦ ʭʚʘʪʠʪ ʥʘ 2 ʥʝʜʝʣʠ. ʂʘʧʝʣʴ çVuityè ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʪ 
ʥʘ ʨʦʩʩʠʡʩʢʠʤ ʨʳʥʢʝ, ʯʪʦ ʜʝʣʘʝʪ ʧʦʢʫʧʢʫ ʦʯʝʥʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ [1].  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʞʠʜʢʠʭ ʣʠʥʟ ʤʳ ʠʩʩʣʝʜʫʝʤ ʩʚʦʡʩʪʚʘ ʟʦʣʷ 
ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ, ʜʣʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝʡ ʤʦʜʠʬʠʢʘʮʠʠ.  

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʤʳ ʧʨʠʤʝʥʷʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ (ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ). ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʥʠʯʝ-
ʩʢʠʝ ʢʦʣʙʳ ʦʙʲʸʤʦʤ 100 ʤʣ, ʩʪʝʢʣʷʥʥʳʝ ʚʦʨʦʥʢʠ, ʩʪʝʢʣʷʥʥʳʝ ʧʘʣʦʯʢʠ, ʬʠʣʴʪʨʦʚʘʣʴ-
ʥʘʷ ʙʫʤʘʛʘ; ʨʝʬʨʘʢʪʦʤʝʪʨ, ʤʠʢʨʦʩʢʦʧ, ʤʘʛʥʠʪʥʘʷ ʤʝʰʘʣʢʘ ʩ ʧʦʜʦʛʨʝʚʦʤ; ʞʠʜʢʦʝ 
ʩʪʝʢʣʦ, ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ, ʠʦʥʦʦʙʤʝʥʥʘʷ ʩʤʦʣʘ, ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ, ʝʜʢʠʡ ʥʘʪʨ.  

ʕʪʘʧ 1 ï ʩʦʟʜʘʥʠʝ ʟʦʣʷ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ  
ʊʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ: ʨʘʩʪʚʦʨ ʞʠʜʢʦʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʫʩʘ ʩʪʝʢʣʷʥʥʦʡ 

ʚʦʨʦʥʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʟʦʣʴ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ (SiOϜ) [2]. ʍʠʤʠʯʝʩʢʠʝ ʩʦ-
ʩʪʘʚʣʷʶʱʠʝ ʟʦʣʷ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ: ʚʦʜʘ ʠ ʘʤʦʨʬʥʳʝ ʥʘ ʛʦ ʩʪʝʢʣʘ (NaϜSiOϝ) ʩ ʤʘʩ-
ʩʦʚʦʡ ʜʦʣʝʡ ʚʝʱʝʩʪʚʘ 10ï60% ʧʨʦʧʫʩʢʘʝʪʩʷ ʯʝʨʝʟ ʚʦʨʦʥʢʫ ʠʟ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫ-
ʤʘʛʠ, ʥʘʧʦʣʥʝʥʥʫʶ ʠʦʥʦʦʙʤʝʥʥʦʡ ʩʤʦʣʦʡ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʥ ʥʦʨʘʟʤʝʨʥʳʝ 
ʯʘʩʪʠʮʳ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ.   

ʌʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ: ʢʨʝʤʥʝʟʦʣʴ (ʟʦʣʴ ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ) ï ʵʪʦ ʢʦʣʣʦʠʜ-
ʥʳʡ ʨʘʩʪʚʦʨ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ, ʩʦʜʝʨʞʘʱʠʡ ʜʠʩʢʨʝʪʥʳʝ ʯʘʩʪʠʮʳ (ʜʠʩʧʝʨʩʥʫʶ ʬʘʟʫ). 
ʈʘʩʪʚʦʨʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʚʦʜʘ [3].  

ʕʪʘʧ 2 ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ  
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʬʠʟʠʯʝ-

ʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ. ʌʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʦʧʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺ ʯʘʩʪ-
ʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʨʝʬʨʘʢʪʦʤʝʪʨʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩ-
ʧʦʣʴʟʦʚʘʣʩʷ ʈʝʬʨʘʢʪʦʤʝʪʨ ʀʈʌ-454, ʥʘ ʢʦʪʦʨʦʤ ʤʳ ʠʟʤʝʨʷʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤ-
ʣʝʥʠʷ ʯʝʪʳʨʸʭ ʧʨʦʙ ʟʦʣʷ ʩ ʨʘʟʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ.  

ɺʳʚʦʜ:  
ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 1,35.  
ʈʘʩʪʚʦʨ ʟʦʣʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʥʦʯʘʩʪʠʮ 10% ʧʦʢʘʟʘʣ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ 
1,37.  
ʈʘʩʪʚʦʨ ʟʦʣʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʥʦʯʘʩʪʠʮ 13% ʧʦʢʘʟʘʣ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ 
1,357.  
ʈʘʩʪʚʦʨ ʟʦʣʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʥʦʯʘʩʪʠʮ 20% ʧʦʢʘʟʘʣ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ 
1,353.  
ʈʘʩʪʚʦʨ ʟʦʣʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʥʦʯʘʩʪʠʮ 40% ʧʦʢʘʟʘʣ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ 
1,3575.  
ʈʘʩʪʚʦʨ ʟʦʣʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʥʦʯʘʩʪʠʮ 60% ʧʦʢʘʟʘʣ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ 
1,361.  
ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʥʦʯʘ-
ʩʪʠʮ.  

ʀ, ʢʦʥʝʯʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʢʨʦʩʢʦʧ ɹʠʆʧʪʠʢ ʉ-400. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʟʦʣʷ 10%, 13%, 
20% ʠ 60%, ʫʚʝʣʠʯʝʥʠʷʭ 200, 400, 800 ʠ 1000 ʢʨʘʪ ʢʨʠʩʪʘʣʣʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʠʟ 
ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʝʱʝʩʪʚʦ ʘʤʦʨʬʥʦʝ.  

ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʠʟʫʯʘʣʠ ʘʛʨʝʛʘʪʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʤ 
ʷʚʣʷʝʪʩʷ ʟʦʣʴ. ʆʥ ʧʨʠ ʚʳʩʳʭʘʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʪʚʸʨʜʳʤ ʚʝʱʝʩʪʚʦʤ. ʇʨʝʜʧʦʣʦʞʠ-
ʪʝʣʴʥʦ, ʘʤʦʨʬʥʳʤ. ɿʦʣʴ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ ʧʨʠ -1  ʦʙʨʘʟʫʝʪʩʷ ʚ ʪʚʝʨʜʦʝ ʚʝʱʝʩʪʚʦ, ʪ. 
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ʢ. ʚʦʜʘ ʚ ʟʦʣʝ ʟʘʤʝʨʟʘʝʪ. ɿʦʣʴ ʧʨʠ ʥ. ʫ. ʷʚʣʷʝʪʩʷ ʞʠʜʢʦʩʪʴʶ. ʉʧʦʩʦʙʝʥ ʧʝʨʝʭʦʜʠʪʴ ʚ 
ʛʝʣʝʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʨʝʘʢʮʠʠ ʩ ʢʠʩʣʦʪʘʤʠ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ. ʅʘʯʠʥʘʝʪ ʚʩʢʠʧʘʪʴ 
ʧʨʠ 70 , ʢʠʧʠʪ ʧʨʠ 160 .  

ʅʘʰʘ ʢʦʤʘʥʜʘ ʟʘʥʠʤʘʣʘʩʴ ʪʘʢʞʝ ʠ ʠʟʫʯʝʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʟʦʣʷ ʜʠʦʢ-
ʩʠʜʘ ʢʨʝʤʥʠʷ: ʦʥ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʦʩʥʦʚʥʳʤʠ ʦʢʩʠʜʘʤʠ, ʩ ʢʠʩʣʦʪʘʤʠ ʠ ʱʝʣʦʯʘʤʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʧʨʦʮʝʩʩʦʤ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ.  

ʕʪʘʧ 3 ï ʚʳʚʦʜ ʨʘʙʦʪʳ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ  
ʊʘʢ ʚʦʟʤʦʞʥʦ ʣʠ ʚ ʪʝʦʨʠʠ ʩʦʟʜʘʥʠʝ ʞʠʜʢʠʭ ʣʠʥʟ? ʄʳ ʤʦʞʝʤ ʫʚʝʨʝʥʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 
ʜʘ! ʕʪʦ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦ ʚʦʟʤʦʞʥʦ! ɺ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʟʘʚʝʨʰʝʥʦ ʩʦʟʜʘʥʠʝ ʧʝʨ-
ʚʦʛʦ ʧʨʦʪʦʪʠʧʘ.  

ʉ ʫʯʸʪʦʤ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʊʝʦʨʠʷ ʩʦʟʜʘʥʠʷ 
ɾʠʜʢʠʭ ʣʠʥʟ. ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʘʰʠʭ ʣʠʥʟ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʪʦ, ʯʪʦ ʟʦʣʴ ʜʠʦʢ-
ʩʠʜʘ ʢʨʝʤʥʠʷ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʥʘ ʛʣʘʟʘ ʙʫʜʝʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʛʝʣʝʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ, 
ʠ ʧʨʝʣʦʤʣʷʪʴ ʣʫʯʠ ʩʚʝʪʘ, ʨʘʙʦʪʘʷ ʢʘʢ ʢʦʥʪʘʢʪʥʘʷ ʣʠʥʟʘ. ʇʨʝʣʦʤʣʝʥʠʝ ʜʦʣʞʥʦ ʙʫ-
ʜʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʩʚʦʡʩʪʚ ʩʘʤʦʛʦ ʟʦʣʷ, ʘ ʥʝ ʬʦʨʤʳ, ʢʦʪʦʨʫʶ ʦʥ ʙʫ-
ʜʝʪ ʧʨʠʥʠʤʘʪʴ ʧʨʠ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʠ. ʉʘʤʦ ʞʝ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚ-
ʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʩʤʝʰʠʚʘʥʠʷ ʨʘʩʪʚʦʨʘ ʟʦʣʷ ʠ ʢʠʩʣʦʪʳ.  

ʈʘʟʨʘʙʦʪʢʫ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ, ʪʘʢ ʢʘʢ ʘʥʘʣʦʛʦʚ ʩ ʧʦʜʦʙʥʦʡ ʢʦʥʮʝʧ-
ʮʠʝʡ ʢʘʧʝʣʴ-ʣʠʥʟ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɼʦʩʪʫʧʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʩʦ-
ʟʜʘʥʠʷ ɾʠʜʢʠʭ ʣʠʥʟ ʜʝʣʘʝʪ ʠʭ ʩʠʣʴʥʳʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʜʣʷ ʧʨʠʚʳʯʥʳʭ ʥʘʤ ʦʯʢʦʚ ʠ 
ʛʠʜʨʦʛʝʣʝʚʳʭ ʣʠʥʟ.  

ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʤʳ ʧʨʠʙʝʛʘʣʠ ʢ ʧʦʤʦʱʠ ʵʢʩʧʝʨʪʦʚ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ 
ʢʘʢ ʭʠʤʠʷ (ɽʨʸʤʠʥ ɺʘʜʠʤ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʧʨʦʬʝʩʩʦʨ ʭʠʤʬʘʢʘ ʄɻʋ; ʂʘʨʧʫʰʢʠʥ ɽʚʛʝ-
ʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʢʦʣʣʦʠʜʥʦʡ ʭʠʤʠʠ ʭʠʤʬʘʢʘ ʄɻʋ), ʦʬʪʘʣʴʤʦʣʦ-
ʛʠʷ (ʂʨʠʚʦʰʝʠʥʘ ʆʣʴʛʘ ʀʚʘʥʦʚʥʘ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʳ ʦʬʪʘʣʴʤʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ 
ʉʠʙɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʌ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ), ʪʘʢ ʢʘʢ ʠʥʬʦʨʤʘʮʠʠ ʚ 
ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʝ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦ-
ʤʝʥʪ ʤʳ ʧʦʜʙʠʨʘʝʤ ʪʘʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʣʠ ʙʳ ʛʣʘʟʫ ʯʝʣʦʚʝʢʘ 
ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʘʢʢʦʤʦʜʘʮʠʶ ʣʫʯʝʡ ʩʚʝʪʘ. ʅʘʤʠ ʙʳʣ ʩʜʝʣʘʥ ʟʘʧʨʦʩ ʥʘ ʩʦʟʜʘʥʠʝ ʤʦ-
ʜʝʣʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ ʠʟ ʧʨʦʟʨʘʯʥʦʛʦ ʧʣʘʩʪʠʢʘ ʧʫʪʸʤ ʧʝʯʘʪʠ ʥʘ 3D-ʧʨʠʥʪʝʨʝ. ʕʪʦ 
ʧʦʤʦʞʝʪ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʥʘʛʣʷʜʥʳʡ ʧʨʦʮʝʩʩ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʪʝʣʝ ʩʬʝʨʠʯʝʩʢʦʡ 
ʬʦʨʤʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʫʧʘʢʦʚʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ɾʠʜ-
ʢʠʝ ʣʠʥʟʳ ʙʝʟ ʫʛʨʦʟʳ ʜʣʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʛʣʘʟʘ (ʚʩʸ ʞʝ ʜʣʷ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʙʫ-
ʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʠʩʣʦʪʘ, pH ʢʦʪʦʨʦʡ ʥʝʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ ʩʣʠʟʠʩʪʦʡ).  

ʇʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ: ʧʨʠ ʫʩʧʝʰʥʦʤ ʩʦʟʜʘʥʠʠ ɾʠʜʢʠʭ ʣʠʥʟ ʤʦʞʥʦ 
ʦʪʢʨʳʪʴ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ; ʢ ʪʦʤʫ ʞʝ ʨʘʟʨʘʙʦʪʢʘ ʙʫʜʝʪ ʚʦʩ-
ʪʨʝʙʦʚʘʥʘ ʥʘ ʨʳʥʢʝ.  

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. Aged-Related Blurry Near Vision Eyedrops | VUITYÈ (pilocarpine HCI ophthalmic 
solution) 1.25%  
2. ʀʉʉʃɽɼʆɺɸʅʀɽ ɿɸʂʆʅʆʄɽʈʅʆʉʊɽʁ ɻɽʃɽʆɹʈɸɿʆɺɸʅʀʗ ɺ ɿʆʃʗʍ ɼʀ-
ʆʂʉʀɼɸ ʂʈɽʄʅʀʗ, ʇʆʃʋʏɽʅʅʓʍ ʄɽʊʆɼʆʄ ʀʆʅʅʆɻʆ ʆɹʄɽʅɸ 
(cyberleninka.ru)  
3. ʍʠʤʠʷ ʢʨʝʤʥʝʟʝʤʘ ʏ.2. ʈʘʩʪʚʦʨʠʤʦʩʪʴ, ʧʦʣʠʤʝʨʠʟʘʮʠʷ, ʢʦʣʣʦʠʜʥʳʝ ʠ ʧʦʚʝʨʭ-
ʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʙʠʦʭʠʤʠʠ 

 
 
 
 
 

https://www.vuity.com/
https://cyberleninka.ru/article/n/issledovanie-zakonomernostey-geleobrazovaniya-v-zolyah-dioksida-kremniya-poluchennyh-metodom-ionnogo-obmena/viewer
https://cyberleninka.ru/article/n/issledovanie-zakonomernostey-geleobrazovaniya-v-zolyah-dioksida-kremniya-poluchennyh-metodom-ionnogo-obmena/viewer
https://cyberleninka.ru/article/n/issledovanie-zakonomernostey-geleobrazovaniya-v-zolyah-dioksida-kremniya-poluchennyh-metodom-ionnogo-obmena/viewer
https://djvu.online/file/O7BWDWgSyDbOC
https://djvu.online/file/O7BWDWgSyDbOC
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ʇʈʀʄɽʅɽʅʀɽ ʇʂ AGISOFT METASHAPE ɼʃʗ ʎɽʃɽʁ ʀʅɾɽʅɽʈʅʓʍ ʀɿʓʉʂɸ-
ʅʀʁ (ʅɸ ʇʈʀʄɽʈɽ ʆʇʆʃɿʅɽɺʆɻʆ ʉʂʃʆʅɸ ʃɸɻɽʈʅʆɻʆ ʉɸɼɸ, ɻ. ʊʆʄʉʂ) 

ʇʘʥʯʝʥʢʦ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  
ʏʆʋ çɻʠʤʥʘʟʠʷ çʇʝʣʝʥʛè  

11  ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʇʘʩʝʯʥʠʢ ɽʣʝʥʘ ʖʨʴʝʚʥʘ, ʢ.ʛ.-ʤ.ʥ., ʜʦʮʝʥʪ ʦʪʜʝʣʝʥʠʝ ʛʝʦʣʦʛʠʠ ʀʐʇʈ 
ʊʇʋ; ʌʘʡʪ ɸʣʝʢʩʝʡ ɺʠʪʘʣʴʝʚʠʯ, ʘʩʩʠʩʪʝʥʪ ʦʪʜʝʣʝʥʠʷ ʛʝʦʣʦʛʠʠ ʀʐʇʈ 

 
ʉʦʛʣʘʩʥʦ ʩʪʘʪʴʠ 1 ɻʨʂ ʈʌ [1] ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʵʪʦ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʝʥʠʡ, 
ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʚ ʚʠʜʝ: ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ; ʛʨʦʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʟʦʥʠʨʦʚʘʥʠʷ; ʧʣʘʥʠʨʦʚʢʠ ʪʝʨʨʠʪʦʨʠʠ; ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ; ʨʝʢʦʥʩʪʨʫʢʮʠʠ; ʩʥʦʩʘ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ; ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʀʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ 
ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʮʝʣʷʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʪʝʨʨʠʪʦʨʠʡ ʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʠʭ ʧʨʝʜʝʣʘʭ, ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ 
ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʢʠ 
ʪʝʨʨʠʪʦʨʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʈʘʙʦʪʳ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 
ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʧʨʝʜʰʝʩʪʚʫʶʪ ʣʶʙʦʤʫ ʚʠʜʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʠʜʦʚ ʠʟʳʩʢʘʥʠʡ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 
ʨʘʩʩʤʦʪʨʝʪʴ ʝʛʦ ʦʙʲʝʤʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢʠʝ-ʪʦ ʜʝʪʘʣʠ, ʢʦʪʦʨʳʝ ʥʝʷʩʥʳ ʥʘ 
ʬʦʪʦʛʨʘʬʠʷʭ. ʊʘʢʞʝ 3d ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ ʠʣʠ ʢʘʢʦʛʦ-ʪʦ ʦʪʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʛʫʪ 
ʩʪʘʪʴ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʛʜʘ ʥʘ ʤʝʩʪʦ ʤʦʞʝʪ 
ʚʳʝʭʘʪʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʘʩʥʳʭ 
ʵʢʟʦʛʝʥʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʦʧʦʣʟʥʠ, ʦʚʨʘʛʠ ʠ ʪ.ʜ) 3d ʤʦʜʝʣʠ ʧʦʤʦʛʫʪ ʨʝʰʠʪʴ 
ʟʘʜʘʯʠ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʣʷ ʪʘʢʠʭ ʮʝʣʝʡ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 3d ʤʦʜʝʣʠ, 
ʧʦʩʪʨʦʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʇʂ Agisoft Metashape. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʦʧʦʣʟʥʝʚʦʛʦ ʩʢʣʦʥʘ 
ʃʘʛʝʨʥʦʛʦ ʩʘʜʘ ʚ ʛ.ʊʦʤʩʢʝ, ʛʜʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʪʳ ʦʧʦʣʟʥʠ ʠ ʦʚʨʘʛʠ, ʘ ʪʘʢʞʝ 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʠʨʦʜʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ.   

ʈʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʪ.ʢ. ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 
ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʩʦʟʜʘʚʘʪʴ ʢʘʥʘʪʥʫʶ ʜʦʨʦʛʫ, ʩʚʷʟʫʶʱʫʶ ʧʨʘʚʳʡ ʠ ʣʝʚʳʡ ʙʝʨʝʛʘ 
ʨ.ʊʦʤʠ. 

ɿʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʩʲʝʤʢʫ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʧʦʤʦʱʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 
DJI Phantom 4 pro RTK ʩʦ ʚʩʪʨʦʝʥʥʳʤ ɻʅʉʉ ʧʨʠʝʤʥʠʢʦʤ . 

2. ʇʦʩʪʨʦʠʪʴ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ ʚ ʧʨʦʛʨʘʤʤʝ Agisoft Metashape. 
ʍʦʜ ʨʘʙʦʪʳ 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʤʥʦʶ ʙʳʣ ʚʳʙʨʘʥ ʇʂ Agisoft Metashape, ʪ.ʢ. ʵʪʦ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʦʪʦʤʘʪʝʨʠʘʣʘʤʠ, 
ʦʨʪʦʬʦʪʦʧʣʘʥʘʤʠ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʲʝʤʢʠ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʥʘʧʨʠʤʝʨ, ʪʝʧʣʦʚʠʟʠʦʥʥʦʡ.  ʊʘʢʞʝ ʚ ʧʨʦʛʨʘʤʤʝ ʚʦʟʤʦʞʥʦ 
ʚʳʧʦʣʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʘʩʯʝʪʦʚ.  

ʉʲʝʤʢʘ ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʧʨʦʚʦʜʠʣʘʩʴ  ʚ ʦʢʪʷʙʨʝ 2022 ʛ., 
ʢʦʛʜʘ ʥʘ ʜʝʨʝʚʴʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʣʠʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʪʦʷʣʘ ʩʦʣʥʝʯʥʘʷ 
ʙʝʟʚʝʪʨʝʥʥʘʷ ʧʦʛʦʜʘ.  

ʂʚʘʜʨʦʢʦʧʪʝʨʦʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 1056 ʬʦʪʦʛʨʘʬʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʛʨʫʞʝʥʳ 
ʚ ʇʂ Agisoft Metashape. 
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ʈʠʩ. 1. ʀʥʪʝʨʬʝʡʩ ʇʂ Agisoft Metashape ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʩʥʠʤʢʘʤʠ 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʩʥʠʤʢʦʚ ʤʳ ʤʦʞʝʤ ʧʨʦʚʦʜʠʪʴ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʫʶ 
ʦʙʨʘʙʦʪʢʫ ʠ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʨʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ. ɺ ʧʨʦʛʨʘʤʤʝ ʜʝʣʘʶʪʩʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠʪʝʨʘʮʠʠ. ɽʩʣʠ ʥʘ ʢʘʢʦʤ-ʪʦ ʵʪʘʧʝ ʤʳ ʧʦʣʫʯʠʣʠ 
ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʥʝʪ ʩʤʳʩʣʘ ʧʨʦʜʦʣʞʘʪʴ. ʅʫʞʥʦ ʨʝʰʘʪʴ ʚʦʟʥʠʢʰʫʶ 
ʧʨʦʙʣʝʤʫ.  

ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɽʩʣʠ ʥʘ ʢʘʢʦʤ-ʪʦ 
ʬʦʪʦ ʧʦʧʘʣ ʩʣʫʯʘʡʥʳʡ ʦʙʲʝʢʪ, ʤʳ ʤʦʞʝʤ ʚʳʜʝʣʠʪʴ ʵʪʫ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʘ ʥʝ 
ʧʨʠʥʠʤʘʣʘ ʝʝ ʚʦ ʚʥʠʤʘʥʠʝ. 

ʅʘ ʵʪʘʧʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʩʥʠʤʢʦʚ Metashape ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʦʣʦʞʝʥʠʝ ʢʘʤʝʨʳ 
ʜʣʷ ʢʘʞʜʦʛʦ ʩʥʠʤʢʘ ʠ ʩʪʨʦʠʪ ʨʘʟʨʝʞʝʥʥʦʝ ʦʙʣʘʢʦ ʪʦʯʝʢ (ʨʠʩ.2). ʆʧʨʝʜʝʣʷʝʪʩʷ 
ʧʦʣʦʞʝʥʠʝ ʩʥʠʤʢʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʦʛʨʘʤʤʘ ʠʱʝʪ ʫʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ 
ʥʘ ʢʘʞʜʦʤ ʩʥʠʤʢʝ, ʪ.ʝ. ʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. Agisoft 
ʥʘʙʠʨʘʝʪ ʥʘ ʩʥʠʤʢʘʭ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, ʧʦʪʦʤ ʚʳʙʠʨʘʝʪ ʩʚʷʟʫʶʱʠʝ ʪʦʯʢʠ, 
ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʤʝʞʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ. ɼʘʣʝʝ ʧʨʦʛʨʘʤʤʘ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʘ ʵʪʠ ʪʦʯʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʝ ʣʫʯʠ ʠʟ ʧʨʦʝʢʮʠʡ ʩʥʠʤʢʦʚ ʚ ʚʦʟʜʫʭʝ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʧʦʣʫʯʘʝʤ ʠʟ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʪʨʝʭʤʝʨʥʫʶ 
ʤʦʜʝʣʴ. ʅʘ ʨʠʩʫʥʢʝ ʩʠʥʠʤʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʦʞʝʥʠʷ ʩʥʠʤʢʦʚ ʜʣʷ 
ʥʘʰʝʡ ʤʦʜʝʣʠ ʠ ʧʦʣʫʯʝʥʥʦʝ ʨʘʟʨʝʞʝʥʥʦʝ ʦʙʣʘʢʦ ʪʦʯʝʢ, ʝʩʣʠ ʩʥʠʤʢʠ ʦʪʢʣʶʯʠʪʴ. ʕʪʦ 
ʨʝʟʫʣʴʪʘʪ ʬʫʥʢʮʠʠ ʚʳʨʘʚʥʠʚʘʥʠʝ. ʊʨʝʭʤʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʠʜʝ. 

 
ʈʠʩ.2. ʇʦʩʪʨʦʝʥʥʦʝ ʦʙʣʘʢʦ ʪʦʯʝʢ 



68 
 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʧʨʦʮʝʜʫʨʘ ʦʧʪʠʤʠʟʘʮʠʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʤʦʪʨʝʪʴ, 
ʯʪʦʙʳ ʚ ʤʦʜʝʣʠ ʥʝ ʙʳʣʦ ʨʘʟʨʳʚʦʚ. ɽʩʣʠ ʦʥʠ ʝʩʪʴ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʝʨʥʫʪʴʩʷ ʥʘ 
ʧʨʝʜʳʜʫʱʠʡ ʵʪʘʧ ʠ ʠʩʧʨʘʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ.  

ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʪ ʛʣʫʙʠʥʳ. ɼʣʷ ʢʘʞʜʦʛʦ 
ʧʠʢʩʝʣʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʩʲʝʤʢʠ ʜʦ ʪʦʯʢʠ ʥʘ ʤʝʩʪʥʦʩʪʠ. ʂʘʞʜʳʡ 
ʧʠʢʩʝʣʴ ʩʥʠʤʢʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. ɼʘʣʝʝ ʬʦʨʤʠʨʫʶʪʩʷ ʣʫʯʠ ʠ 
ʬʦʨʤʠʨʫʝʪʩʷ ʧʣʦʪʥʦʝ ʦʙʣʘʢʦ ʪʦʯʝʢ. 

ʇʦʩʪʨʦʝʥʠʝ ʧʣʦʪʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ ï ʩʘʤʘʷ ʪʦʯʥʘʷ ʪʨʝʭʤʝʨʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ. 
ʉ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʪʦʯʢʘ ʥʘ ʤʦʜʝʣʠ.  

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʥʘ ʦʩʥʦʚʝ ʧʣʦʪʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ ʤʳ ʧʦʣʫʯʘʝʤ 
ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ.  

 

 
ʈʠʩ.3. ʌʦʪʦ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʦʧʦʣʟʥʝʚʦʛʦ ʩʢʣʦʥʘ ʃʘʛʝʨʥʦʛʦ ʩʘʜʘ ʚ ʇʂ Agisoft 

Metashape 

ʇʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʤʳ ʤʦʞʝʤ ʠʟʫʯʘʪʴ ʦʙʲʝʤʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ, 
ʵʢʟʦʛʝʥʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ ʠ ʪ.ʜ. ɸ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʘʢʠʭ 
ʤʦʜʝʣʝʡ ʟʘ ʧʝʨʠʦʜ ʚ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ.  
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ʈʠʩ.4. ʌʨʘʛʤʝʥʪ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʥʦʶ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʦʧʦʣʟʥʝʚʦʛʦ ʩʢʣʦʥʘ 
ʃʘʛʝʨʥʦʛʦ ʩʘʜʘ. ʇʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ 
ʧʨʦʮʝʩʩʦʚ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʜʣʷ ʮʝʣʝʡ ʠʥʞʝʥʝʨʥʳʭ 
ʠʟʳʩʢʘʥʠʡ, ʪʘʢ ʠ ʜʣʷ ʥʘʫʯʥʳʭ ʟʘʜʘʯ ʠʣʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. Agisoft Metashape [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩʳ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.geoscan.ru/ru/software/agisoft/metashape_pro 
2. FROM POINT CLOUD TO SURFACE: THE MODELING AND VISUALIZATION 

PROBLEM [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: https://web.ar-
chive.org/web/20060127005355/http://www.photogrammetry.ethz.ch/general/per-
sons/fabio/tarasp_modeling.pdf 

3. ɻʀʉ ɸʩʩʦʮʠʘʮʠʷ.  ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ɻʀʉ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 
http://www.gisa.ru/13058.html 

 

 

 

ʂʆʉʄɽʊʀʂɸ ʀ ʆʂʈʋɾɸʖʑɸʗ ʉʈɽɼɸ: ɺɿɸʀʄʆʉɺʗɿʔ ʀʅɼʋʉʊʈʀʀ ʂʈɸʉʆʊʓ 
ʀ ʕʂʆʃʆɻʀʀ 

 ɻʝʨʘʩʠʤʝʥʢʦ ɽʢʘʪʝʨʠʥʘ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ɻʫʤʘʥʠʪʘʨ-

ʥʳʡ ʣʠʮʝʡ, 
9 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʥʥʠʢʦʚʘ ɽʚʛʝʥʠʷ ʆʣʝʛʦʚʥʘ, ʫʯʠʪʝʣʴ ʙʠʦʣʦʛʠʠ ʠ ʝʩʪʝʩʪʚʦʟʥʘ-
ʥʠʷ 

 

https://web.archive.org/web/20060127005355/http:/www.photogrammetry.ethz.ch/general/persons/fabio/tarasp_modeling.pdf
https://web.archive.org/web/20060127005355/http:/www.photogrammetry.ethz.ch/general/persons/fabio/tarasp_modeling.pdf
https://web.archive.org/web/20060127005355/http:/www.photogrammetry.ethz.ch/general/persons/fabio/tarasp_modeling.pdf


70 
 

ɺʩʝ ʤ  rʠʩʧʦʣʴʟʫʝʤ ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ 
ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʪʦʚʘʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ 
ʯʝʣʦʚʝʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦ ʚʩʸʤ ʤʠʨʝ ʪʘʢ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ɻ ʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩ-
ʥʳʭ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʂʦʩʤʝʪʠʢʘ, ʫʭʦʜʦʚʳʝ ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. 
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɺʦʟʜʝʡʩʪʚʠʝ ʠʭ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝ-

ʣʦʚʝʢʘ. 
ʎʝʣʴ ʨʘʙʦʪʳ: ɺr ʷʚʠʪʴ ʦʧʘʩʥʦʝ ʚʣʠʷʥʠʝ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʚʳʩʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʛʨʘʤʦʪʥʦʩʪʴ ʩʚʝʨʩʪʥʠʢʦʚ ʚ 
ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ. 

ɿʘʜʘʯʠ:  
1. ʀʟʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʝʸ ʚʣʠʷʥʠʠ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ;  
2. ʀʟʫʯʠʪʴ ʤʥʝʥʠʝ ʩʚʝʨʩʪʥʠʢʦʚ ʦ ʩʧʦʩʦʙʘʭ ʚʳʙʦʨʘ ʠ ʠʩʧʦʣʴʟʫ-

ʝʤʳʭ ʤʘʨʢʘʭ ʫʭʦʜʦʚʦʡ ʢʦʩʤʝʪʠʢʠ; 
3. ʉʦʩʪʘʚʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʵʢʦʣʦʛʠʯʥʦʤʫ ʫʭʦʜʫ ʠ ʙʝʟʦʧʘʩ-

ʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʫʭʦʜʦʚʦʡ ʢʦʩʤʝʪʠʢʠ. 
ɻʠʧʦʪʝʟʘ: ʠʩʧʦʣʴʟʫʝʤʳʝ ʣʶʜʴʤʠ ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʟ ʤʘʩʩ-ʤʘʨʢʝʪʘ 

ʦʢʘʟʳʚʘʶʪ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʅʦ 
ʝʩʪʴ çʟʜʦʨʦʚʘʷè ʘʣʴʪʝʨʥʘʪʠʚʘ ʙʳʪʴ ʢʨʘʩʠʚʳʤʠ ʠ ʥʝ ʚʨʝʜʠʪʴ ʧʨʠʨʦʜʝ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʤʥʦʶ 
ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʤʦʛʫʪ ʤʦʠʤ ʩʚʝʨʩʪʥʠʢʘʤ ʦʩʦʟʥʘʥʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʦʧʨʦ-
ʩʘʤ ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ ʠ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʚʨʝʜʥʳʭ ʢʦʩʤʝʪʠ-
ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʙʦʨ, ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯ-
ʥʠʢʦʚ; ʩʨʘʚʥʝʥʠʝ; ʦʙʦʙʱʝʥʠʝ; ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʤʦʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʚʳʚʦʜʳ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʣʶʜʴʤʠ ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʟ ʤʘʩʩ-
ʤʘʨʢʝʪʘ ʦʢʘʟʳʚʘʶʪ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 
ʅʦ ʥʘʚʝʨʥʷʢʘ ʝʩʪʴ çʟʜʦʨʦʚʘʷè ʘʣʴʪʝʨʥʘʪʠʚʘ ʙʳʪʴ ʢʨʘʩʠʚʳʤʠ ʠ ʥʝ ʚʨʝʜʠʪʴ ʧʨʠʨʦʜʝ. 

ʂʦʩʤʝʪʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʜʝʣʠʪʩʷ ʥʘ ʫʭʦʜʦʚʫʶ ʠ ʜʝʢʦʨʘʪʠʚʥʫʶ ʢʦʩʤʝ-
ʪʠʢʫ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʩʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʷʚʣʷʝʪʩʷ ʩʝʛʤʝʥʪ ʩʨʝʜʩʪʚ ʜʣʷ ʫʭʦʜʘ ʟʘ ʢʦʞʝʡ.  

ɸ ʧʨʠ ʙʦʣʴʰʦʤ ʦʙʲʸʤʝ ʧʨʦʜʘʞ - ʙʦʣʴʰʦʡ ʠ ʦʙʲʸʤ ʧʦʪʨʝʙʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʝ, ʤʫʩʦʨ ʠ ʦʪʭʦʜʳ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʚʠʜʝ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʩʪʦʯʥʳʝ 
ʚʦʜʳ ʠ ʪ.ʜ. 

ʉʝʛʦʜʥʷ ʝʩʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʵʢʦʣʦʛʠʟʘʮʠʠ ʫʭʦʜʦʚʳʭ ʢʦʩʤʝʪʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ: ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠ ʧʨʦʮʝʩʩʝ ʫʧʘʢʦʚʢʠ/ʚʳʙʦʨʘ ʪʘʨʳ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʸ ʙʦʣʴʰʝ ʣʶʜʝʡ ʧʨʠʭʦʜʷʪ ʢ ʵʢʦʣʦʛʠʯʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ʠ 
ʚʳʙʠʨʘʶʪ ʪʦʚʘʨʳ, ʢʦʪʦʨʳʝ ʤʝʥʴʰʝ ʜʨʫʛʠʭ ʚʨʝʜʷʪ ʧʨʠʨʦʜʝ.  

ʇʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢ ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʙʨʝʥʜʳ ʧʦʤʦʛʘʶʪ ʩʧʘʩʪʠ ʧʣʘʥʝʪʫ ʠ 
ʯʪʦ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʜʣʷ ʵʪʦʛʦ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ. 

ʕʢʦʣʦʛʠʯʥʘʷ ʢʦʩʤʝʪʠʢʘ ʧʦʤʦʛʘʝʪ ʩʙʝʨʝʯʴ ʥʝ ʪʦʣʴʢʦ ʥʘʰʫ ʧʣʘʥʝʪʫ, ʥʦ ʠ ʯʝʣʦʚʝ-
ʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ.  

ʅʝʵʢʦʣʦʛʠʯʥʘʷ ʢʦʩʤʝʪʠʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʜʝʨʞʠʪ ʥʝʙʝʟʦʧʘʩʥʳʝ ʜʣʷ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ ʧʘʨʘʬʠʥ, ʚʘʟʝʣʠʥ, ʤʠʥʝʨʘʣʴʥʦʝ ʤʘʩʣʦ. ɹʫʜʫʯʠ ʚ ʩʦʩʪʘʚʝ ʚʘʰʝʛʦ ʢʨʝʤʘ, 
ʦʥʠ ʚʨʷʜ ʣʠ ʧʦʚʨʝʜʷʪ ʚʘʰʝʡ ʢʦʞʝ, ʥʦ, ʢʦʛʜʘ ʚʳ ʤʦʝʪʝ ʨʫʢʠ ʠʣʠ ʫʤʳʚʘʝʪʝʩʴ, ʦʩʪʘʪʢʠ 
ʧʨʦʠʟʚʝʜʸʥʥʦʛʦ ʠʟ ʥʝʬʪʠ ʧʘʨʘʬʠʥʘ ʩʤʳʚʘʶʪʩʷ ʚ ʨʘʢʦʚʠʥʫ ʠ ʫʭʦʜʷʪ ʚ ʚʦʜʦʩʪʦʢ.  

ʊʘʢʞʝ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʠʢʨʦʧʣʘʩʪʠʢ. ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʥ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʝʟʜʝ ï ʚ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ, ʨʳʙʝ, ʤʦ-
ʨʝʧʨʦʜʫʢʪʘʭ.  

ʂʦʩʤʝʪʠʢʘ ʧʨʠʟʚʘʥʘ ʜʝʣʘʪʴ ʪʝʭ, ʢʪʦ ʝʶ ʧʦʣʴʟʫʝʪʩʷ, ʙʦʣʝʝ ʢʨʘʩʠʚʳʤʠ ʠ ʟʜʦʨʦ-
ʚʳʤʠ. ʅʦ ʥʝʢʦʪʦʨʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʚ ʢʦʩʤʝʪʠʢʝ ʤʦʛʫʪ ʙʳʪʴ ʚʨʝʜʥʳ ʠ ʜʘʞʝ ʦʧʘʩʥʳ! 
ʅʘʧʨʠʤʝʨ, ʬʪʘʣʘʪʳ. ʕʪʦ ʦʯʝʥʴ ʪʦʢʩʠʯʥʳʝ ʠ ʦʧʘʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 
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ʠʭ ʚʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ ʢʦʩʤʝʪʠʢʠ ʟʘʧʨʝʱʝʥʦ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ, ʥʦ ʚ ʈʦʩʩʠʠ 
ʠ ʩʪʨʘʥʘʭ ʉʅɻ ʪʘʢʦʛʦ ʟʘʧʨʝʪʘ ʧʦʢʘ ʥʝʪ. ʍʫʞʝ ʚʩʝʛʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝ ʚʩʝʛʜʘ ʫʢʘ-
ʟʳʚʘʶʪ ʠʭ ʥʘ ʵʪʠʢʝʪʢʝ ʧʨʦʜʫʢʪʘ. ʏʪʦʙʳ ʥʝʚʦʣʴʥʦ ʥʝ ʧʨʠʥʝʩʪʠ ʚʨʝʜ ʩʚʦʝʤʫ ʟʜʦʨʦʚʴʶ, 
ʚʳʙʠʨʘʡʪʝ ʧʨʦʜʫʢʪʳ ʢʨʘʩʦʪʳ ʙʝʟ ʬʪʘʣʘʪʦʚ (ʦʙʦʟʥʘʯʘʶʪʩʷ ʘʥʛʣʠʡʩʢʠʤʠ ʙʫʢʚʘʤʠ) ʠ ʩ 
ʧʦʤʝʪʢʦʡ çʙʝʟ ʦʪʜʫʰʝʢè. 

ʅʘ ʧʦʣʢʘʭ ʤʘʛʘʟʠʥʦʚ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʤʥʦʛʦʦʙʨʘʟʠʝ ʨʘʟʥʦʡ ʫʭʦʜʦʚʦʡ ʢʦʩʤʝ-
ʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦ ʩʣʦʚʘʤʠ çʥʘʪʫʨʘʣʴʥʘʷè ʠ çʦʨʛʘʥʠʯʝʩʢʘʷè.  

ʆʨʛʘʥʠʯʝʩʢʘʷ ʢʦʩʤʝʪʠʢʘ ð ɻ ʪʦ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʘʷ ʢʦʩʤʝʪʠʢʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 
ʚʳ ʫʚʠʜʝʣʠ ʦʙʦʟʥʘʯʝʥʠʝ COSMOS Organic, ʩʤʝʣʦ ʤʦʞʥʦ ʙʨʘʪʴ ʜʘʥʥʫʶ ʢʦʩʤʝʪʠʢʫ. 

ɽʩʪʴ ʢʦʩʤʝʪʠʢʘ ʥʘʪʫʨʘʣʴʥʘʷ, ʦʥʘ, ʤʦʞʝʪ ʙʳʪʴ, ʥʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ (ʪ.ʢ. ʵʪʦ ʜʦ-
ʨʦʛʦ), ʥʦ ʚ ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʝʩʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʢʣʘʩʩʥʳʭ ʠ ʢʘʯʝ-
ʩʪʚʝʥʥʳʭ ʙʨʝʥʜʦʚ, ʥʘʧʨʠʤʝʨ, ʥʘʰʘ çʂʨʘʩʥʦʧʦʣʷʥʩʢʘʷ ʢʦʩʤʝʪʠʢʘè. ɻʦʚʦʨʷ ʦ ʥʘʪʫ-
ʨʘʣʴʥʦʡ ʢʦʩʤʝʪʠʢʝ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ʧʦʥʷʪʠʝ ʢʘʢ ʛʨʠʥʚʦʰʠʥʛ, 
ʢʦʛʜʘ ʚ ʩʦʩʪʘʚʝ ʤʦʞʝʪ ʙʳʪʴ ʚʩʸ, ʯʪʦ ʫʛʦʜʥʦ ʠ ʢʘʢʦʡ-ʪʦ ʤʠʟʝʨʥʳʡ ʧʨʦʮʝʥʪ, ʥʘʧʨʠʤʝʨ, 
ʵʢʩʪʨʘʢʪʘ ʨʦʟʤʘʨʠʥʘ. ɺʳʚʦʜ - ʯʪʦʙʳ ʢʫʧʠʪʴ ʨʝʘʣʴʥʦ ʥʘʪʫʨʘʣʴʥʫʶ ʢʦʩʤʝʪʠʢʫ ʚʘʞʥʦ 
ʥʘʫʯʠʪʴʩʷ ʯʠʪʘʪʴ ʩʦʩʪʘʚʳ! 

ɺ ʢʦʥʮʝ 2022 ʛʦʜʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘʪʫʨʘʣʴʥʦʡ, ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʵʢʦʢʦʩʤʝʪʠʢʠ ʚ 
ʈʦʩʩʠʠ ʦʙʲʝʜʠʥʠʣʠʩʴ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʉʦʶʟ ONE. ʆʨʛʘʥʠʟʘʮʠʷ ʫʞʝ ʩʦʟʜʘʣʘ ʩʠʩʪʝʤʫ 
ʩʝʨʪʠʬʠʢʘʮʠʠ OneProof ʜʣʷ ʥʘʪʫʨʘʣʴʥʦʡ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʢʦʩʤʝʪʠʢʠ, ʠ ʫʞʝ ʩʝʡʯʘʩ ʥʘ 
ʧʦʣʢʘʭ ʤʘʛʘʟʠʥʦʚ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ, ʥʘʪʫʨʘʣʴʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʚʝ-
ʨʝʥʦ ʪʨʝʪʴʝʡ ʥʝʟʘʚʠʩʠʤʦʡ ʩʪʦʨʦʥʦʡ, ʘ ʟʥʘʯʠʪ, ʧʦʪʨʝʙʠʪʝʣʶ ʣʝʛʯʝ ʥʘʡʪʠ ʚ ʤʘʛʘʟʠʥʘʭ 
ʥʘʪʫʨʘʣʴʥʫʶ ʢʦʩʤʝʪʠʢʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʠʟʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʯʪʦ ʢʦʩʤʝ-
ʪʠʢʘ ʚʩʸ-ʪʘʢʠ ʟʘʛʨʷʟʥʷʝʪ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ. ɻʣʘʚʥʦʝ ʧʨʘʚʠʣʦ ʧʨʠ ʚʳʙʦʨʝ ʢʦʩʤʝ-
ʪʠʢʠ - ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ! 

ʊʝʧʝʨʴ ʭʦʪʝʣʦʩʴ ʙʳ ʥʝʤʥʦʛʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʤʦʝʛʦ ʧʨʦ-
ʝʢʪʘ. ɻʦʜ ʥʘʟʘʜ  ̫ʚʩʝʨʴʝʟ ʨʝʰʠʣʘ ʟʘʥʷʪʴʩʷ ʩʚʦʝʡ ʢʦʞʝʡ. ɼʘ, ʫ ʤʝʥʷ ʙʳʣʦ ʤʥʦʛʦ ʨʘʟ-
ʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʦʞʠ, ʥʦ ʨʝʟʫʣʴʪʘʪʘ ʥʝ ʙʳʣʦ. ʀ  ̫ʙʦʣʝʝ ʪʱʘ-
ʪʝʣʴʥʦ ʨʝʰʠʣʘ ʠʟʫʯʠʪʴ ʵʪʦʪ ʚʦʧʨʦʩ. ʇʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʣʘʩʴ ʩ ʜʝʨʤʘʪʦʣʦʛʦʤ, ʩʪʘʣʘ 
ʯʠʪʘʪʴ ʤʥʦʛʦ ʨʘʟʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ.   

ʊʘʢʞʝ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʜʘʥʥʦʡ ʪʝʤʝ,  ̫ʧʨʦʚʝʣʘ ʩʨʝʜʠ ʩʚʦʠʭ ʩʚʝʨʩʪ-
ʥʠʢʦʚ ʦʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 69 ʯʝʣʦʚʝʢ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ, ʤʦʞʥʦ ʩʜʝ-
ʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

V ʧʨʠʷʪʥʦ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ ʨʝʩʧʦʥʜʝʥʪʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʚʝʪʠʣʠ ʥʘ ʚʦ-
ʧʨʦʩ, ʠʟʚʝʩʪʥʦ ʣʠ ʠʤ ʦ ʚʨʝʜʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʫʭʦ-
ʜʦʚʦʡ ʢʦʩʤʝʪʠʢʠ. 

V ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʦʧʨʦʩʘ çʂʘʢ ʚʳʙʠʨʘʝʪʝ ʫʭʦʜʦʚʫʶ ʢʦʩʤʝʪʠʢʫ?è, ʚʩʝʛʦ 
ʣʠʰʴ 8% ʦʧʨʦʰʝʥʥʳʭ ʯʠʪʘʶʪ ʩʦʩʪʘʚ ʠ ʟʥʘʶʪ ʚʨʝʜʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, 
ʢʦʪʦʨʳʝ ʥʝ ʩʪʦʠʪ ʙʨʘʪʴ. ʕʪʦ ʦʯʝʥʴ ʛʨʫʩʪʥʦ ʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʝ ʚʩʝ ʤʦʠ 
ʩʚʝʨʩʪʥʠʢʠ ʩʯʠʪʘʶʪ ʚʘʞʥʳʤ ʟʘʙʦʪʠʪʴʩʷ ʦ ʩʚʦʸʤ ʟʜʦʨʦʚʴʝ.  

17% ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʳʙʠʨʘʶʪ ʫʭʦʜʦʚʳʝ ʩʨʝʜʩʪʚʘ ʧʦ ʩʦʚʝʪʫ ʚʨʘʯʘ ï ʢʦʩ-
ʤʝʪʦʣʦʛʘ. ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʵʪʦ ʛʨʘʤʦʪʥʳʡ ʧʦʜʭʦʜ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʝʩʪʴ ʧʨʦʙʣʝʤʳ 
ʩ ʢʦʞʝʡ.  

ʆʙʠʜʥʦ, ʯʪʦ 36% ʦʪʚʝʪʠʣʠ, ʯʪʦ ʧʦʣʴʟʫʶʪʩʷ ʪʝʤ ʩʨʝʜʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʢʫ-
ʧʠʣʘ ʤʘʤʘ, ʥʝ ʟʘʜʫʤʳʚʘʷʩʴ ʦ ʩʦʩʪʘʚʝ. ʕʪʦ ʥʝ ʦʯʝʥʴ ʚʝʨʥʦʝ ʨʝʰʝʥʠʝ, ʪ.ʢ. ʪʦ, 
ʯʪʦ ʧʦʜʭʦʜʠʪ ʤʘʤʝ, ʤʦʞʝʪ ʥʝ ʧʦʜʦʡʪʠ ʨʝʙʸʥʢʫ. ʊʦ ʞʝ ʩʘʤʦʝ ʠ ʩ ʦʪʚʝʪʦʤ ʧʦ ʩʦ-
ʚʝʪʫ ʧʦʜʨʫʛʠ/ʙʣʦʛʝʨʘ/ʨʝʢʣʘʤʳ,  ʘ ʵʪʦ 39%. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʭʦʜʦʚʳʭ 

ʩʨʝʜʩʪʚ ʭʦʯʫ ʦʩʪʘʥʦʚʠʪʴ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʤʠʮʝʣʣʷʨʥʦʡ ʚʦʜʝ. ʄʥʝ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ 
ʩʨʘʚʥʠʪʴ ʜʚʘ ʠʟʚʝʩʪʥʳʭ ʙʨʝʥʜʘ ï BIODERMA ʀ ʏʀʉʊɸʗ ʃʀʅʀʗ, ʪʘʢ ʢʘʢ ʦʥʠ ʣʠʜʠ-
ʨʫʶʪ ʚ ʤʦʝʤ ʦʧʨʦʩʝ ʠ ʦʙʘ ʙʳʣʠ ʤʥʦʶ ʠʩʧʦʣʴʟʫʝʤʳ.   
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ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷ ʧʦʣʴʟʫʶʩʴ ʙʨʝʥʜʦʤ Bioderma, ʚ ʧʨʦʰʣʦʤ ʵʪʦ ʙʳʣʘ ʏʠʩʪʘʷ 
ʣʠʥʠʷ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʩʦʩʪʘʚʳ, ʥʘʙʦʨ ʠʥʛʨʝʜʠʝʥʪʦʚ ʫ Bioderma ʚʳʠʛʨʳʚʘʝʪ, ʚ ʥʸʤ 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʠʮʝʣʣʳ ʵʬʠʨʦʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʵʢʩʪʨʘʢʪ ʦʛʫʨʮʘ, ʥʝʪ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 
ʜʦʙʘʚʦʢ ʠ ʩʧʠʨʪʦʚ. ɺ ʩʦʩʪʘʚʝ ʏʠʩʪʦʡ ʣʠʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʣʠʯʥʳʭ ʵʢʩʪʨʘʢʪʦʚ, ʥʦ ʧʨʠ 
ʵʪʦʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʛʣʠʮʝʨʘʪ, ʠ ʧʘʨʬʶʤʝʨʥʘʷ ʦʪʜʫʰʢʘ. 

ɺʪʦʨʦʝ ʨʘʟʣʠʯʠʝ - ʚ ʙʘʥʦʯʢʘʭ. ɺ ʘʧʪʝʢʘʭ ʤʦʞʥʦ ʥʘʡʪʠ ʨʘʟʥʳʝ ʙʘʥʦʯʢʠ Bioderma, 
ʚ ʪʦʤ ʯʠʩʣʝ ʫʜʦʙʥʳʡ travel-ʬʦʨʤʘʪ. ʋ ʏʠʩʪʦʡ ʣʠʥʠʠ ʪʦʣʴʢʦ 100 ʤʣ.  

ʀ ʝʱʝ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ - ʵʪʦ ʫʧʘʢʦʚʢʘ. ʂʘʯʝʩʪʚʦ ʫʧʘʢʦʚʢʠ Bioderma ʚʳʠʛʨʳ-
ʚʘʝʪ ʙʝʩʩʧʦʨʥʦ. ʇʨʦʯʥʳʡ, ʧʨʦʟʨʘʯʥʳʡ ʧʣʘʩʪʠʢ. ʋʜʦʙʥʘʷ ʢʨʳʰʝʯʢʘ ʩ ʥʦʩʠʢʦʤ, ʢʦʪʦʨʘʷ 
ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʥʠʯʝʛʦ ʣʠʰʥʝʛʦ ɺʳ ʥʝ ʧʨʦʣʴʸʪʝ. ɹʫʪʳʣʦʯʢʘ ʏʠʩʪʦʡ ʣʠʥʠʠ ʢ ʢʦʥʮʫ 
ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʣʘʙʦʡ, ʟʘʢʨʳʚʘʝʪʩʷ ʥʝ ʧʦʣʥʦʩʪʴʶ. ʈʘʩʭʦʜ ʏʠʩʪʦʡ ʣʠʥʠʠ ʧʦ-
ʣʫʯʘʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʠʟ-ʟʘ ʥʝʫʜʦʙʥʦʛʦ ʜʦʟʘʪʦʨʘ.  

ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʙʝ ʤʠʮʝʣʣʷʨʥʳʝ ʚʦʜʳ ʥʝ ʦʩʪʘʚʣʷʶʪ 
ʥʘ ʢʦʞʝ ʣʠʧʢʦʩʪʠ, ʥʝ ʦʙʣʘʜʘʶʪ ʷʨʢʠʤ, ʥʘʚʷʟʯʠʚʳʤ ʘʨʦʤʘʪʦʤ.  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Bioderma ʷ ʟʘʤʝʪʠʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʨʳ, ʦʥʠ 
ʜʦʣʴʰʝ ʦʩʪʘʶʪʩʷ ʯʠʩʪʳʤʠ. ɺʦʩʧʘʣʝʥʠʷ ʥʘ ʣʠʮʝ ʚʦʟʥʠʢʘʶʪ ʨʝʞʝ. ʂʦʞʘ, ʝʩʣʠ ʥʘ ʥʝʡ 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʢʨʘʩʥʝʥʠʷ, ʫʩʧʦʢʘʠʚʘʝʪʩʷ. 

ʉ ʏʠʩʪʦʡ ʣʠʥʠʝʡ ʪʘʢʦʛʦ ʵʬʬʝʢʪʘ ʟʘʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ʆʜʥʘʢʦ ʦʥʘ ʥʝ ʱʠʧʣʝʪ 
ʛʣʘʟʘ, ʥʝ ʨʘʟʜʨʘʞʘʝʪ ʢʦʞʫ. ɺ ʦʙʱʝʤ ʠ ʮʝʣʦʤ ʚʝʜʝʪ ʩʝʙʷ ʥʘ ʢʦʞʝ ʦʪʣʠʯʥʦ. ʅʦ ʷ  ʚʳʙʠ-
ʨʘʶ Bioderma.  

ʏʠʩʪʘʷ ʣʠʥʠʷ ʭʦʨʦʰʦ ʧʦʜʦʡʜʸʪ ʜʣʷ ʩʥʷʪʠʷ ʣʝʛʢʦʛʦ, ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʤʘʢʠ-
ʷʞʘ. ɼʣʷ ʜʝʚʫʰʝʢ ʩ ʥʦʨʤʘʣʴʥʦʡ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢʦʞʝʡ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʙʦʣʝʝ ʩʪʦʡ-
ʢʦʛʦ ʤʘʢʠʷʞʘ, ʜʣʷ ʞʠʨʥʦʡ ʠ ʧʨʦʙʣʝʤʥʦʡ ʢʦʞʠ ʝʝ ʜʝʡʩʪʚʠʷ ʙʫʜʝʪ ʤʘʣʦ. 

ʄʥʝ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ, ʢʘʢ ʙʨʝʥʜ, ʢʦʪʦʨʳʡ ʷ ʚʳʙʠʨʘʶ, ʦʪʥʦʩʠʪʩʷ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 
ʧʨʦʙʣʝʤʘʤ. 

ʂʦʤʧʘʥʠʷ Naos, ʢʫʜʘ ʚʭʦʜʠʪ BIODERMA ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝʜʠʪ ʟʘ ʪʝʤ, ʢʘʢʦʝ ʚʣʠ-
ʷʥʠʝ ʝʝ ʧʨʦʜʫʢʮʠʷ ʦʢʘʟʳʚʘʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʚʩʝʭ ʵʢʦʩʠʩʪʝʤ. ʂʦʤʧʘʥʠʷ ʩʦʟʜʘʝʪ ʙʝʟʚʨʝʜ-
ʥʳʝ ʜʣʷ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʬʦʨʤʫʣʳ ʠ ʩʦʢʨʘʱʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʩʪʠʢʘ.  ʌʦʨʤʫʣʳ 
ʚʩʝʭ ʩʤʳʚʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʦʯʠʱʝʥʠʷ ʢʦʞʠ ð ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʦʤ-
ʧʘʥʠʠ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʘ-
ʢʦʚʢʫ, ʠ ʨʘʙʦʪʘʶʪ ʥʘʜ ʪʝʤ, ʯʪʦʙʳ ʢ ʢʦʥʮʫ 2025 ʛʦʜʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʝ ʧʨʦʜʫʢʪʳ ʩʦ-
ʩʪʘʚʣʷʣʠ 100% ʘʩʩʦʨʪʠʤʝʥʪʘ.   

Bioderma ï cruelty-free ʤʘʨʢʘ. ʀʟʫʯʠʚ ʦʪʥʦʰʝʥʠʝ ʢ ʵʢʦʣʦʛʠʠ ʙʨʝʥʜʘ BIODERMA, 
ʷ ʝʱʝ ʙʦʣʴʰʝ ʫʙʝʜʠʣʘʩʴ, ʯʪʦ ʩʜʝʣʘʣʘ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ. 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʙʨʝʥʜʦʚ ʵʢʦ-ʢʦʩʤʝʪʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʴʰʝ. ʅʘ ʦʩʥʦʚʝ ʩʦ-
ʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ, ʷ ʩʦʩʪʘʚʠʣʘ ʧʘʤʷʪʢʫ, ʛʜʝ 
ʛʦʪʦʚʘ ʧʦʜʝʣʠʪʴʩʷ ʩʦʚʝʪʘʤʠ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʣʘ ʜʣʷ ʩʝʙʷ ʠ ʢʦʪʦʨʳʝ ʙʝʟ ʦʩʦʙʳʭ ʪʨʫʜʦʚ 
ʧʦʟʚʦʣʷʪ ʢʘʞʜʦʤʫ ʚʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʩʧʘʩʝʥʠʝ ʧʨʠʨʦʜʳ (ʙʫʢʣʝʪ). ɸ ʪʘʢʞʝ ʩʦʩʪʘʚʠʣʘ 
ʧʫʪʝʚʦʜʠʪʝʣʴ ʧʦ ʙʝʟʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʋʂ (ʧʫʪʝʚʦʜʠʪʝʣʴ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

¶ ʷ ʠʟʫʯʠʣʘ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʝʝ 
ʚʣʠʷʥʠʠ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

¶ ʦʧʨʝʜʝʣʠʣʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 
ʫʭʦʜʦʚʦʡ ʢʦʩʤʝʪʠʢʠ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʝ; 

¶ ʚʳʷʩʥʠʣʘ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʥʘʪʫʨʘʣʴʥʦʡ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʢʦʩʤʝʪʠʢʦʡ; 

¶ ʨʘʩʩʤʦʪʨʝʣʘ ʵʢʦʠʥʠʮʠʘʪʠʚʳ ʚ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
ʈʦʩʩʠʠ;  

¶ ʠʟʫʯʠʣʘ ʤʥʝʥʠʝ ʩʚʝʨʩʪʥʠʮ ʦ ʩʧʦʩʦʙʘʭ ʚʳʙʦʨʘ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʤʘʨʢʘʭ ʋʂ; 

¶ ʩʦʩʪʘʚʠʣʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʵʢʦʣʦʛʠʯʥʦʤʫ ʫʭʦʜʫ ʠ ʙʝʟʦʧʘʩʥʳʤ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʫʭʦʜʦʚʦʡ ʢʦʩʤʝʪʠʢʠ. 
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ʊʝʤʘ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 
ʤʠʨʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʟʘʙʦʪʫ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦ-
ʚʝʢʘ.  

ʎʝʣʴ ʧʨʦʝʢʪʘ ʜʦʩʪʠʛʥʫʪʘ, ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʝʥʘ! 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ɸʣʝʢʩʝʝʚ ʉ.ɺ., ɻʨʫʟʜʝʚʘ ʅ.ɺ., ɻʫʱʠʥʘ ʕ.ɺ. çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʘʢʪʠʢʫʤ 

ʰʢʦʣʴʥʠʢʘè, ï ʄ.: ʋʯʝʙʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, 2006ʛ. 
2. ʗʢʦʚʣʝʚʘ ʊ., ʃʘʨʠʥʘ ʆ., ɸʭʤʘʜʫʣʠʥʘ ʃ. çʄʘʢʠʷʞ ʠ ʫʭʦʜ ʟʘ ʢʦʞʝʡ ʣʠʮʘè. 

ï ʄ.: ʕʢʩʤʦ, 2010ʛ. 
3. ʂʘʩʧʘʨʦʚ ɻ.ʅ. çʂʦʩʤʝʪʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè, ï ʄ.: ʇʠʱʝʧʨʦʤ, 1997ʛ. 
4. ʊʠʡʥʘ ʆʨʘʩʤʷʵ-ʄʝʜʝʨ, ʆʢʩʘʥʘ ʐʘʪʨʦʚʘ "ʅʘʫʢʘ ʂʨʘʩʦʪʳ. ʀʟ ʯʝʛʦ ʥʘ ʩʘ-

ʤʦʤ ʜʝʣʝ ʩʦʩʪʦʠʪ ʢʦʩʤʝʪʠʢʘ" ʆʆʆ çɸʣʴʧʠʥʘ ʇʘʙʣʠʰʝʨè, 2016ʛ. 
 

 

 

 

ʋɼʀɺʀʊɽʃʔʅʓʁ ʄʀʈ ʂɺɸʈʎɸ: ʆʇɸʃ, ɸɻɸʊ ʀ ʍɸʃʎɽɼʆʅ (ʆʉʆɹɽʅʅʆʉʊʀ 
ʉʊʈʆɽʅʀʗ ʀ ʈɸɿʅʆɺʀɼʅʆʉʊʀ) 
ɻʝʨʘʩʠʤʦʚʘ ʀʟʘʙʝʣʣʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ ʊʇʋ  
10 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʘʩʥʦʱʝʢʦʚʘ ʃʶʙʦʚʴ ɸʬʘʥʘʩʴʝʚʥʘ ʢ.ʛ.-ʤ.ʥ. 
 

ʄʠʥʝʨʘʣʳ ʛʨʫʧʧʳ ʢʚʘʨʮʘ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʥʘ ʧʣʘ-
ʥʝʪʝ ɿʝʤʣʷ. ʀʭ ʩʚʦʙʦʜʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ð 12 %. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʯʪʠ 
ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʧʦʨʦʜ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ. ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʤʠʥʝʨʘʣʦʚ ʦʢʩʠʜ 
ʢʨʝʤʥʠʷ (ʢʨʝʤʥʝʟʝʤ) SiO2, ʥʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʘʢʦʡ ʧʨʦʩʪʦʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʦʥʠ ʦʙ-
ʣʘʜʘʶʪ ʦʛʨʦʤʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤ ʠ ʮʚʝʪʦʚ, ʥʘʧʨʠʤʝʨ, ʘʤʝʪʠʩʪ(ʬʠʦʣʝʪʦʚʦ-ʧʫʨ-
ʧʫʨʥʳʡ), ʨʦʟʦʚʳʡ ʢʚʘʨʮ (ʨʦʟʦʚʳʡ, ʠʥʦʛʜʘ ʩ ʙʣʝʩʪʢʘʤʠ), ʢʚʘʨʮʠʪ (ʙʝʣʦʚʘʪʘʷ, ʪʦʥʢʦʟʝʨ-
ʥʠʩʪʘʷ ʧʦʨʦʜʘ, ʥʝʧʨʦʟʨʘʯʥʳʡ) ʠ ʪ.ʜ. [1], [2]. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ ʤʠʥʝʨʘʣʦʚ ʛʨʫʧʧʳ ʢʚʘʨʮʘ ï ʭʘʣʮʝʜʦʥʦʚ, ʦʧʘ-
ʣʦʚ, ʘʛʘʪʦʚ. 
ɿʘʜʘʯʠ: 
1) ʫʟʥʘʪʴ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʭʘʣʮʝʜʦʥʦʚ, ʦʧʘʣʦʚ, ʘʛʘʪʦʚ; 
2) ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʳ ʠ ʨʘʩʧʨʝʜʝʣʠʪʴ ʤʠʥʝʨʘʣʳ ʧʦ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʥʦ-
ʚʠʜʥʦʩʪʠ. 

ʍʘʣʮʝʜʦʥ 
ʆʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʢʚʘʨʮʘ ʷʚʣʷʝʪʩʷ ʭʘʣʮʝʜʦʥ (ʙʝʩʮʚʝʪʥʳʡ, ʙʝʣʳʡ, ʩʝ-

ʨʳʡ, ʩʠʥʠʡ, ʣʶʙʦʡ ʮʚʝʪ ʟʘ ʩʯʝʪ ʚʢʨʘʧʣʝʥʠʡ ʤʠʥʝʨʘʣʦʚ, ʥʝʨʝʜʢʠ ʨʘʟʥʦʮʚʝʪʥʳʝ ʵʢʟʝʤ-
ʧʣʷʨʳ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ ʪʝʨʤʠʥ çʭʘʣʮʝʜʦʥè ʠʤʝʝʪ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ. 

1. ɹʦʣʝʝ ʦʙʱʠʡ ʪʝʨʤʠʥ ʜʣʷ ʚʩʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʢʚʘʨʮʘ, ʩʦʩʪʦʷʱʠʭ 
ʠʟ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʣʠ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 
ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʢʚʘʨʮʘ. ʇʨʠʤʝʨʘʤʠ ʷʚʣʷʶʪʩʷ ʨʘʟ-
ʣʠʯʥʳʝ ʚʠʜʳ ʘʛʘʪʘ (ʩ ʯʝʨʝʜʫʶʱʠʤʠ ʩʚʝʪʣʳʤʠ ʠ ʪʝʤʥʳʤʠ ʧʦʣʦʩʘʤʠ), ʷʰʤʳ 
(ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʝ, ʦʙʳʯʥʦ ʦʪ ʢʨʘʩʥʦʚʘʪʳʭ ʜʦ ʢʦʨʠʯʥʝʚʳʭ), ʢʨʝʤʥʷ, ʧʣʘʟʤʘ 
(ʪʝʤʥʦ-ʟʝʣʝʥʳʝ), ʦʥʠʢʩʘ (ʯʝʨʥʳʝ ʠ ʙʝʣʳʝ ʩ ʧʨʷʤʳʤʠ ʧʦʣʦʩʘʤʠ), ʠ ʪ. ʜ. [3]. 
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2. ɺ ʩʪʨʦʛʦʤ ʩʤʳʩʣʝ ʠ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ çʭʘʣʮʝʜʦʥʦʤè ʦʙʦʟʥʘ-
ʯʘʶʪ ʘʛʨʝʛʘʪʳ ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʨʘʱʝʥʥʳʭ (çʚʦʣʦʢʥʠʩʪʳʭè) ʢʨʠʩʪʘʣʣʦʚ 
ʢʚʘʨʮʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ [3]. 

ʊʘʙʣʠʮʘ 1.  ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʭʘʣʮʝʜʦʥʘ ʧʦ ʠʭ ʮʚʝʪʫ  

ʈʘʟʥʦʚʠʜʥʦʩʪʠ 
(ʇʆ ʎɺɽʊʋ) 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʌʦʪʦ 

ʍʨʠʟʦʧʨʘʟʘ ɻʦʣʫʙʦʚʘʪʦ-ʟʝʣʝʥʳʡ ʭʘʣʮʝʜʦʥ 

 

ɻʦʣʫʙʦʡ ʭʘʣʮʝ-
ʜʦʥ 

ʆʪʝʥʦʢ ʩʠʥʝʛʦ ʮʚʝʪʘ, ʚʳʟʚʘʥ-
ʥʘʷ ʵʬʬʝʢʪʦʤ ʊʠʥʜʘʣʷ. ʇʨʦ-
ʭʦʜʷʱʠʡ ʩʚʝʪ ʚʳʛʣʷʜʠʪ ʩʢʦʨʝʝ 
ʞʝʣʪʦʚʘʪʳʤ ʠʣʠ ʢʨʘʩʥʦʚʘʪʳʤ, 
ʯʝʤ ʩʠʥʠʤ. 

 

ʉʝʨʜʦʣʠʢ 

ʂʨʘʩʥʦʚʘʪʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ 
ʭʘʣʮʝʜʦʥʘ. 

 

ʍʨʦʤ-ʭʘʣʮʝʜʦʥ 

ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʭʘʣʮʝʜʦʥʘ, 
ʦʢʨʘʰʝʥʥʦʛʦ ʚ ʪʝʤʥʦ-ʟʝʣʝʥʳʡ 
ʮʚʝʪ ʩʦʝʜʠʥʝʥʠʷʤʠ Cr. 

 

 
ɸʛʘʪ 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʘʛʘʪʦʤ ʥʘʟʳʚʘʣʠʩʴ ʪʚʝʨʜʳʝ, ʣʝʛʢʦ ʧʨʠʥʠʤʘʶʱʠʝ ʧʦʣʠʨʦʚʢʫ 
ʨʠʪʤʠʯʥʦ ʦʢʨʘʰʝʥʥʳʝ ʧʦʜʝʣʦʯʥʳʝ ʢʘʤʥʠ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʭʘʣʮʝʜʦʥ. ʅʦ ʚ 
ʠʭ ʩʦʩʪʘʚ ʧʦʤʠʤʦ ʤʠʥʝʨʘʣʦʚ ʩʝʤʝʡʩʪʚʘ ʢʨʝʤʥʝʟʝʤʘ (ʢʚʘʨʮ, ʢʚʘʨʮʠʥ, ʦʧʘʣʠ ʪ.ʜ.) ʚʭʦ-
ʜʷʪ ʪʘʢʞʝ ʠ ʜʨʫʛʠʝ ʤʠʥʝʨʘʣʳ-ʢʘʨʙʦʥʘʪʳ, ʛʸʪʠʪ, ʮʝʦʣʠʪʦʚ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʘʛʘʪʦʤ ʩʣʝ-
ʜʫʝʪ ʥʘʟʳʚʘʪʴ ʨʠʪʤʠʯʥʦ-ʟʦʥʘʣʴʥʳʝ (ʟʦʥʘʣʴʥʦ-ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʠ ʧʘʨʘʣʣʝʣʴʥʦ-ʩʣʦʠ-
ʩʪʳʝ) ʩʨʘʩʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ ʩʝʤʝʡʩʪʚʘ ʢʨʝʤʥʝʟʝʤʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙ-
ʣʘʜʘʝʪ ʭʘʣʮʝʜʦʥ, ʩ ʟʦʥʘʤʠ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʦʚ (ʢʘʨʙʦʥʘʪʦʚ, ʛʸʪʠʪʘ, 
ʮʝʦʣʠʪʦʚ, ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʧʨʦʟʨʘʯʥʳʝ, ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ ʠ ʦʢʨʘʰʝʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 
ʭʘʣʮʝʜʦʥʘ, ʩʦʜʝʨʞʘʱʠʝ ʤʦʭʦʚʠʜʥʳʝ, ʠʛʦʣʴʯʘʪʳʝ ʠʣʠ ʠʥʳʝ ʚʢʣʶʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦʡ 
ʬʦʨʤʳ, ʧʦʣʫʯʠʚʰʠʝ ʧʦ ʥʠʤ ʥʘʟʚʘʥʠʝ ʤʦʭʦʚʳʭ, ʩʘʛʝʥʠʪʦʚʳʭ, ʜʝʥʜʨʠʪʥʳʭ ʘʛʘʪʦʚ ʠ ʪ. 
ʧ. [4] 

ɸʛʘʪ ʤʦʞʝʪ ʠʤʝʪʴ ʤʥʦʞʝʩʪʚʦ ʦʪʪʝʥʢʦʚ ʦʜʥʦʛʦ ʮʚʝʪʘ ʠʣʠ ʩʦʯʝʪʘʥʠʝ ʩʦʚʝʨʰʝʥʥʦ 
ʨʘʟʥʳʭ ʮʚʝʪʦʚ. ʃ. ʂʚʠʢʫ ʧʠʩʘʣ: ʯʪʦ çʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʪʥʷ ʩʘʧʬʠʨʦʚ ʩʨʝʜʠ ʩʦʪʥʠ ʜʨʫʛʠʭ 
ʠʤʝʝʪ ʪʦʯʥʦ ʪʘʢʦʡ ʞʝ ʚʠʜ, ʩʦʪʥʷ ʘʛʘʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʪʥʶ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 
ʬʦʨʤ ʚʳʜʝʣʝʥʠʷ, ʦʢʨʘʩʢʠ ʠʣʠ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʅʝʪ ʜʘʞʝ ʜʚʫʭ ʦʜʠʥʘʢʦ-
ʚʳʭ ʘʛʘʪʦʚ, ʠ ʵʪʦ ʪʦ ʥʝʩʭʦʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʜʝʣʘʝʪ ʘʛʘʪʳ ʦʩʦʙʝʥʥʦ ʞʝʣʘʥʥʳʤʠè. [4] 

 

ʊʘʙʣʠʮʘ 2.  ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʘʛʘʪʘ ʧʦ ʠʭ ʮʚʝʪʫ 

ʈʘʟʥʦʚʠʜʥʦ-
ʩʪʠ (ʇʆ 
ʎɺɽʊʋ) 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʮʚʝʪ ʌʦʪʦ 

ʀʨʠʟʠʨʫʶ-
ʱʠʡ (ʨʘʜʫʞ-
ʥʳʡ) 

ɸʪʘʪ, ʦʪʣʠʚʘʶʱʠʡ 
ʨʘʜʫʞʥʳʤʠ. ʅʘʨʝ-
ʟʘʥʥʳʡ ʥʘ ʪʦʥʢʠʡ 
ʩʨʝʟ, ʦʥ ʜʝʤʦʥ-
ʩʪʨʠʨʫʝʪ ʚʩʝ ʮʚʝʪʘ 

ʈʘʜʫʞʥʦʩʪʴ ʤʠʥʝ-
ʨʘʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʦʧ-
ʪʠʯʝʩʢʠʤʠ ʥʝʦʜʥʦ-
ʨʦʜʥʦʩʪʷʤʠ (ʥʝʩʦʚʝʨ-
ʰʝʥʩʪʚʘʤʠ) ʠ 

 

https://www.mindat.org/min-39146.html
https://www.mindat.org/min-39146.html
https://www.mindat.org/min-9333.html
https://www.mindat.org/min-39291.html
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ʩʧʝʢʪʨʘ ʚ ʧʨʦʭʦʜʷ-
ʱʝʤ ʩʚʝʪʝ. 

ʚʥʝʜʨʝʥʥʳʤʠ ʚʥʫʪʨʴ 
ʧʨʦʟʨʘʯʥʳʤʠ ʧʨʠʤʝ-
ʩʷʤʠ. 

ʗʰʤ-ʘʛʘʪ 

ʅʝʧʨʦʟʨʘʯʥʳʡ ʠʥ-
ʪʝʥʩʠʚʥʦ (ʯʘʩ- ʪʦ 
ʥʝʨʘʚʥʦʤʝʨʥʦ) 
ʦʢʨʘʰʝʥʥʳʡ ʘʛʘʪ. 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʧʨʠʤʝʩʝʡ (ʛʝʤʘʪʠʪ, 
ʩʝʣʘʜʦʥʠʪ ʠ ʜʨ.) ʚ 
ʬʘʨʬʦʨʦʚʠʜʥʳʡ ʚ ʠʟ-
ʣʦʤʝ ʧʨʠʜʘʝʪ ʨʘʟʣʠʯ-
ʥʳʝ ʮʚʝʪʘ 

 

ʉʠʥʠʡ ʢʨʫ-
ʞʝʚʥʦʡ ʘʛʘʪ 

ɹʣʝʜʥʦ-ʛʦʣʫʙʘʷ 
ʧʦʣʦʩʘʪʘʷ ʨʘʟʥʦ-
ʚʠʜʥʦʩʪʴ ʘʛʘʪʘ 

 
ʊʘʢʦʡ ʦʢʨʘʩ ʷʚʣʷʝʪʩʷ 
ʨʝʟʫʣʴʪʘʪʦʤ ʚʢʣʶʯʝ-
ʥʠʷ ʚ ʩʦʩʪʘʚ ʪʦʥʢʦ ʜʠʩ-
ʧʝʨʩʠʦʥʥʦʛʦ  ʮʠʨʦʥʘ 
 

  

ʌʘʨʬʦʨʦʚʠʢ 

ʄʘʪʦʚʦ-ʙʝʣʳʡ, 
ʠʥʦʛʜʘ ʩʝʨʦʚʘʪʳʡ, 
ʥʝʧʨʦʟʨʘʯʥʳʡ 
ʘʛʘʪ. 

ʆʪʩʫʪʩʚʠʝ ʨʘʟʣʠʯʥʳʡ 
ʧʨʠʤʝʩʝʡ ʜʨʫʛʠʭ ʤʠ-
ʥʝʨʘʣʦʚ ʠ ʭʠʤʠʯʝʩʢʠʭ 
ʵʣʝʤʝʥʪʦʚ ʧʨʠʜʘʝʪ 
ʘʛʘʪʫ ʙʝʣʳʡ ʮʚʝʪ. 

 

 

ʊʘʙʣʠʮʘ 3.  ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʘʛʘʪʘ ʧʦ ʠʭ ʮʚʝʪʫ 

ʈʘʟʥʦʚʠʜ-
ʥʦʩʪʴ  (ʇʆʈʀ-
ʉʋʅʂʋ) 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʌʦʪʦ 

ʉʘʨʜʦʥʠʢʩ 
ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʘʛʘʪʘ ʩ ʢʨʘʩʥʦ-
ʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʠ ʯʝʨʥʳʤʠ 
ʠʣʠ ʙʝʣʳʤʠ ʧʦʣʦʩʘʤʠ.  

 

  
 

ɹʨʝʢʯʠʨʦʚʘʥ-
ʥʳʡ ʘʛʘʪ 

 ɽʩʪʝʩʪʚʝʥʥʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʘʷ 
ʤʘʪʨʠʮʘ ʠʟ ʨʘʟʙʠʪʳʭ ʬʨʘʛʤʝʥʪʦʚ 
ʘʛʘʪʘ  

ɻʣʘʟʯʘʪʳʡ 
ʘʛʘʪ 

C ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ-ʟʦʥʘʣʴʥʳʤ 
ʩʪʨʦʝʥʠʝʤ ʠ ʪʝʤʥʳʤ ʮʝʥʪʨʘʣʴ-
ʥʳʤ ʧʦʧʝʨʝʯʥʦʛʦ ʢʨʫʛʦʤ ʨʝʟʫʣʴ-
ʪʘʪ - ʩʝʯʝʥʠʷ ʧʩʝʚʜʦ ʩʪʘʣʘʢʪʠʪʦʚ 

 

ʂʨʝʧʦʩʪʥʦʡ 
ʘʛʘʪ 

ɸʛʘʪ ʩ ʦʩʪʨʦʫʛʦʣʴʥʳʤʠ ʧʦʣʦ-
ʩʘʤʠ, ʥʘʧʦʤʠʥʘʶʱʠʤʠ ʦʯʝʨʪʘ-
ʥʠʷ ʫʢʨʝʧʣʝʥʠʡ ʟʘʤʢʘ.  

 

ʆʧʘʣ 

ʆʧʘʣʦʤ ʥʘʟʳʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʤʦʨʬʥʳʝ ʠ ʩʣʘʙʦ ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʝ 
ʤʠʥʝʨʘʣʳ ʚʦʜʥʦʛʦ ʢʨʝʤʥʝʟʝʤʘ. ʇʦ ʦʧʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʘʤ ʚʩʝ ʦʧʘʣʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 
ʜʚʝ ʛʨʫʧʧʳ: 
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¶ ʆʙʳʢʥʦʚʝʥʥʳʡ ʦʧʘʣ ð ʵʪʦ ʦʩʦʙʳʡ ʪʠʧ ʦʧʘʣʘ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʩʫ-
ʱʝʩʪʚʫʝʪ ʚ ʦʜʥʦʤ ʮʚʝʪʝ ʠ ʥʝ ʠʤʝʝʪ ʠʛʨʳ ʮʚʝʪʘ ʧʨʠ ʦʩʚʝʱʝʥʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ 
ʜʨʘʛʦʮʝʥʥʦʛʦ ʦʧʘʣʘ, ʦʙʳʢʥʦʚʝʥʥʳʡ ʦʧʘʣ ʚʳʛʣʷʜʠʪ çʩʪʝʢʣʷʥʥʳʤè ʩ ʧʨʦʟʨʘʯ-
ʥʳʤʠ ʠ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [5].  

¶ ɼʨʘʛʦʮʝʥʥʳʡ ʦʧʘʣ ð ʵʪʦ ʣʶʙʦʡ ʪʠʧ ʧʨʠʨʦʜʥʦʛʦ ʜʨʘʛʦʮʝʥʥʦʛʦ 
ʢʘʤʥʷ ʦʧʘʣʘ, ʢʦʪʦʨʳʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ çʠʛʨʫ ʮʚʝʪʘè. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ 
ʦʧʘʣʘ, ʜʨʘʛʦʮʝʥʥʳʡ ʢʘʤʝʥʴ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʥʝʩʢʦʣʴʢʦ ʮʚʝʪʦʚ ʩ ʦʜʥʦʡ ʪʦʯʢʠ 
ʟʨʝʥʠʷ [6]. 

ʊʘʙʣʠʮʘ 4.  ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʦʧʘʣʦʚ ʧʦ ʠʭ ʮʚʝʪʫ  

ʈʘʟʥʦʚʠʜʥʦʩʪʠ 
(ʇʆ ʎɺɽʊʋ) ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʌʦʪʦ 

ʄʝʥʠʣʠʪ  
ʅʝʧʨʦʟʨʘʯʥʳʡ ʦʧʘʣ ʦʪ ʩʝʨʦʛʦ 
ʜʦ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʩ ʢʦʥʢʨʝ-
ʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

 

ʗʰʤʦʚʳʡ ʦʧʘʣ 
ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʦʧʘʣʘ ʮʚʝʪʘ 
ʞʝʣʪʦʡ ʷʰʤʳ. 

 

ʆʛʥʝʥʥʳʡ ʦʧʘʣ 

ʂʨʘʩʥʘʷ, ʦʪ ʢʦʨʠʯʥʝʚʦ-ʢʨʘʩʥʦʡ 
ʜʦ ʢʦʨʠʯʥʝʚʦ-ʦʨʘʥʞʝʚʦʡ, ʧʨʦ-
ʟʨʘʯʥʘʷ ʠʣʠ ʧʦʣʫʧʨʦʟʨʘʯʥʘʷ 
ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʦʧʘʣʘ.  

ʇʣʘʟʤʘ ʇʦʣʫʧʨʦʟʨʘʯʥʳʡ ʦʧʘʣ  

 

 ʊʘʙʣʠʮʘ 5.  ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʦʧʘʣʦʚ ʧʦ ʠʭ ʨʠʩʫʥʢʫ 

ʈʘʟʥʦʚʠʜʥʦʩʪʴ  
(ʇʆʈʀʉʋʅʂʋ) 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʌʦʪʦ 

ʄʦʭʦʚʦʡ ʦʧʘʣ 
 ʆʧʘʣ ʩ ʜʝʥʜʨʠʪʥʳʤʠ ʚʢʣʶʯʝ-
ʥʠʷʤʠ, ʦʙʳʯʥʦ ʟʝʣʝʥʳʭ ʩʠʣʠ-
ʢʘʪʦʚ. 

 

ʆʢʘʤʝʥʝʣʦʝ 
ʜʝʨʝʚʦ 

ʜʨʝʚʝʩʠʥʘ ʜʝʨʝʚʴʝʚ, ʧʨʦʠʟ-
ʨʘʩʪʘʚʰʠʭ ʚ ʧʨʦʰʝʜʰʠʝ ʛʝʦ-
ʣʦʛʠʯʝʩʢʠʝ ʵʧʦʭʠ, ʟʘʤʝʱʸʥʥʘʷ 
ʦʧʘʣʦʤ 

 

ʆʧʘʣʳ ʢʦʰʘʯʴ-
ʝʛʦ ʛʣʘʟʘ 

ʈʝʜʢʘʷ ʧʝʨʝʣʠʚʘʶʱʘʷʩʷ 
ʬʦʨʤʘ ʦʧʘʣʘ ʩ ʪʦʥʢʦʡ ʣʠʥʠʝʡ 

 

ʅʦʯʥʦʡ ʢʘʤʝʥʴ 

ʣʶʙʦʡ ʦʧʘʣ ʪʘʢʦʛʦ ʚʳʩʦʢʦʛʦ 
ʢʘʯʝʩʪʚʘ, ʯʪʦ ʦʥ ʩʚʝʨʢʘʝʪ 
ʮʚʝʪʘ- ʤʠ ʜʘʞʝ ʚ ʪʫʩʢʣʦʤ 
ʩʚʝʪʝ ʠ ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʢʫʩ-
ʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ 

 

 

ʌʦʪʦʛʨʘʬʠʠ ʜʣʷ ʥʘʛʣʷʜʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤ ʤʫʟʝʠ 
ʅʀ ʊʇʋ  
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ɺʳʚʦʜʳ: 

1) ʙʳʣʦ ʠʟʫʯʝʥʦ, ʯʪʦ ʮʚʝʪ ʠ ʨʠʩʫʥʦʢ ʦʧʘʣʦʚ, ʘʛʘʪʦʚ ʠ ʭʘʣʮʝʜʦʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯ-
ʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʭ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ. 

2) ʙʳʣʠ ʩʦʟʜʘʥʳ ʪʘʙʣʠʮʳ ʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʠʥʝʨʘʣʳ ʧʦ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝ-
ʥʠʷ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. 
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ɺʃʀʗʅʀɽ ʀʅʉɽʂʊʀʎʀɼʅʓʍ ʆɹʈɸɹʆʊʆʂ ʅɸ ʉʆʉʊɸɺ ʀ ʉʊʈʋʂʊʋʈʋ 
ʕʅʊʆʄʆʌɸʋʅʓ ʈɸʇʉʆɺʓʍ ʇʆʃɽʁ 

ɻʠʙʣʝʨ ɸʥʥʘ ɽʚʛʝʥʴʝʚʥʘ 
ʄɸʆʋ ʉʆʐ ˉ7, 
11 ʢʣʘʩʩ 

ʛ. ʀʰʠʤ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʪʦʣʙʦʚ ɺʠʪʘʣʠʡ ɸʣʝʢʩʝʝʚʠʯ,  ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʊʶʤɻʋ 
 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʨʴʙʘ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʨʘʧʩʦʚʦʡ ʢʫʣʴʪʫʨʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫ-

ʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ.[1,2] ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʦʢ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ  ʩʢʘʟʳʚʘʝʪʩʷ 
ʥʘ ʤʝʜʦʥʦʩʥʦʡ ʧʯʝʣʝ, ʧʦʩʢʦʣʴʢʫ ʟʘʯʘʩʪʫʶ ʨʘʧʩ ʩʧʝʮʠʘʣʴʥʦ ʚʳʩʘʞʠʚʘʶʪ ʚʙʣʠʟʠ ʧʘʩʝʢ 
ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. (ʈʠʩ.1) 

ʂʘʢ ʤʠʥʠʤʫʤ ʚ ʯʝʪʳʨʝʭ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʘʭ ʵʪʠʤ ʣʝʪʦʤ ʦʪʤʝʯʝʥʘ ʤʘʩʩʦʚʘʷ ʛʠ-
ʙʝʣʴ ʧʯʝʣ. ɺʩʝ ʚʳʷʚʣʝʥʥʳʝ ʩʣʫʯʘʠ ʛʠʙʝʣʠ ʧʯʝʣ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʤʝʩʪʘʭ ʨʘʩ-
ʧʦʣʦʞʝʥʠʷ ʨʘʧʩʦʚʳʭ ʧʦʣʝʡ. ʉʢʘʟʘʥʥʦʝ ʚʳʰʝ ʦʧʨʝʜʝʣʠʣʦ ʮʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʚʣʠ-
ʷʥʠʝ ʠʥʩʝʢʪʠʮʠʜʥʳʭ ʦʙʨʘʙʦʪʦʢ ʥʘ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʵʥʪʦʤʦʬʘʫʥʳ  ʨʘʧʩʦʚʳʭ ʧʦʣʝʡ 
ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛʦʨʦʜʘ ʀʰʠʤʘ. 

ʉʙʦʨʳ ʥʘʩʝʢʦʤʳʭ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʰʝʥʠʷ, ʘ ʪʘʢʞʝ 
ʣʦʚʣʝʡ ʥʘʩʝʢʦʤʳʭ ʚ ʚʦʟʜʫʭʝ.(ʈʠʩ.2) ʅʘ ʢʘʞʜʦʡ ʦʧʳʪʥʦʡ ʧʣʦʱʘʜʢʝ ʦʪʣʦʚ ʥʘʩʝʢʦʤʳʭ 
ʧʨʦʚʦʜʠʣʠ ʧʦ ʜʠʘʛʦʥʘʣʠ ʨʘʧʩʦʚʦʛʦ ʧʦʣʷ, ʥʘ ʤʘʨʰʨʫʪʥʦʡ ʣʠʥʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ 10 ʬʠʢ-
ʩʠʨʦʚʘʥʥʳʭ ʪʦʯʝʢ ʩ ʦʜʠʥʘʢʦʚʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.[3] ʅʘ ʢʘʞʜʦʡ ʪʦʯʢʝ ʫʯʝʪʘ 
ʧʨʦʚʦʜʠʣʠ ʦʪʣʦʚ ʚ ʚʦʟʜʫʭʝ ʠ ʢʦʰʝʥʠʝʤ ʧʦ 25 ʚʟʤʘʭʦʚ ʩʘʯʢʦʤ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦ-
ʩʪʠ. [4] ʅʘʩʝʢʦʤʳʭ ʦʪʣʘʚʣʠʚʘʣʠ ʢʘʞʜʳʡ ʜʝʥʴ ʩ 15 ʠʶʥʷ ʧʦ 15 ʘʚʛʫʩʪʘ 2023 ʛʦʜʘ. 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʠʥʜʝʢʩʳ: 
ʠʥʜʝʢʩ ʐʝʥʥʦʥʘ-ɺʝʡʥʝʨʘ (H), ʠʥʜʝʢʩ ʉʠʤʧʩʦʥʘ (D), ʠʥʜʝʢʩ ʨʘʚʥʦʤʝʨʥʦʩʪʠ (E), ʠʥʜʝʢʩ 
ɹʨʝʷ-ʂʸʨʪʠʩʘ. ʀʥʜʝʢʩʳ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʚ ʧʨʦʛʨʘʤʤʘʭ Past 3 ʠ VIRTUE-S. 

https://www.geoforward.com/precious-opal/
https://www.geoforward.com/common-opal/
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ɺʩʝʛʦ ʥʘ ʪʨʝʭ ʨʘʧʩʦʚʳʭ ʧʦʣʷʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʀʰʠʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 54 ʚʠʜʘ 
ʥʘʩʝʢʦʤʳʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 6 ʦʪʨʷʜʘʤ ʠ 34 ʩʝʤʝʡʩʪʚʘʤ. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʩʝʢʦʤʳʭ ʧʨʦ-
ʚʦʜʠʣʠ ʧʦ ʦʧʨʝʜʝʣʠʪʝʣʷʤ: çʆʧʨʝʜʝʣʠʪʝʣʴ ʩʝʤʝʡʩʪʚ ʜʚʫʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ ʬʘʫʥʳ 
ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥ (ʩ ʢʨʘʪʢʠʤ ʦʙʟʦʨʦʤ ʩʝʤʝʡʩʪʚ ʤʠʨʦʚʦʡ ʬʘʫʥʳ)è ʅʘʨʯʫʢ 
ʕ. ʇ., çʆʧʨʝʜʝʣʠʪʝʣʴ ʥʘʩʝʢʦʤʳʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ ʚ ʧʷʪʠ ʪʦʤʘʭ. [5] ʅʘ ʚʩʝʭ 
ʪʨʝʭ ʫʯʘʩʪʢʘʭ ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ, ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʠ ʨʘʟ-
ʥʦʦʙʨʘʟʠʷ ʥʘʩʝʢʦʤʳʭ.ʕʥʪʦʤʦʬʘʫʥʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʦʙʣʘʜʘʣʘ ʚʳʩʦ-
ʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ.ʅʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʚ ʩʦʩʪʘʚ ʜʦʤʠʥʘʪʦʚ 
ʚʭʦʜʠʣʠ ʦʧʳʣʠʪʝʣʴ ï ʤʝʜʦʥʦʩʥʘʷ ʧʯʝʣʘ, ʘ ʪʘʢʞʝ ʜʚʘ ʚʨʝʜʠʪʝʣʷ ï ʢʘʧʫʩʪʥʘʷ ʤʦʣʴ ʠ 
ʨʘʧʩʦʚʳʡ ʮʚʝʪʦʝʜ, ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʠʥʜʝʢʩʘ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʙʳʣʠ ʥʠʟʢʠʤʠ, ʯʪʦ 
ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʠ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ ʩʦʦʙʱʝʩʪʚ ʥʘʩʝʢʦʤʳʭ.ʈʘʟʥʦ-
ʦʙʨʘʟʠʝ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʥʘ 
ʜʨʫʛʠʭ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʫ ʪʨʘʩʩʳ ʠ ʩʨʝʜʠ ʧʦʩʝʚʦʚ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. 
ʋʯʘʩʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʦʢʨʫʞʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ, ʦʙʣʘʜʘʣʠ ʛʦ-
ʨʘʟʜʦ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡʠ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʵʥʪʦʤʦʬʘʫʥʦʡ.  ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ 
ʤʝʜʦʥʦʩʥʦʡ ʧʯʝʣʳ ʠ ʢʘʧʫʩʪʥʦʡ ʤʦʣʠ ʦʙʣʘʜʘʣʘ ʩʭʦʜʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ, ʯʠʩʣʝʥʥʦʩʪʴ 
ʤʝʜʣʝʥʥʦ ʩʥʠʞʘʣʘʩʴ ʢ ʘʚʛʫʩʪʫ. ʇʦʩʣʝ ʠʥʩʝʢʪʠʮʠʜʥʳʭ ʦʙʨʘʙʦʪʦʢ, ʚʩʝ ʥʘʩʝʢʦʤʳʝ ʠʩ-
ʯʝʟʘʣʠ. ʅʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴ ʪʨʝʙʦʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ 2 ʥʝ-
ʜʝʣʠ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʤʝʜʣʝʥʥʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʜʦ-
ʥʦʩʥʦʡ ʧʯʝʣʳ. 

 
 

 
 

ʈʠʩʫʥʦʢ 1. ʄʘʩʩʦʚʘʷ ʛʠʙʝʣʴ ʧʯʝʣ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 
ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʧʘʩʝʢʘʭ. 
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ʈʠʩʫʥʦʢ 2. ʉʙʦʨʳ ʥʘʩʝʢʦʤʳʭ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 
ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʰʝʥʠʷ 
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ɺʂʃʖʏʀʊʔ ʊʀʐʀʅʋ: ʉɸʋʅɼʉʂɽʁʇ ʉɽʃɸ ʇʆɼʉʀʅɽɽ 
ɻʦʣʫʙʝʚʘ ɼʘʨʴʷ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʉʨʝʜʥʷʷ ʦʙ-
ʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 30 

10 ʢʣʘʩʩ 
ʛ. ɸʙʘʢʘʥ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɻʨʫʜʝʚʘ ʃʶʜʤʠʣʘ ʀʚʘʥʦʚʥʘ, ʫʯʠʪʝʣʴ ʙʠʦʣʦʛʠʠ 
 
ʉʦʛʣʘʩʥʦ ʠʜʝʝ ʢʘʥʘʜʩʢʦʛʦ ʢʦʤʧʦʟʠʪʦʨʘ ʈʵʡʤʦʥʜʘ ʐʝʡʬʝʨʘ, ʣʶʙʦʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ ʦʙʣʘʜʘʝʪ ʩʦʙʩʪʚʝʥʥʳʤ ʫʥʠʢʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʟʚʫʢʦʚ ʠ ʰʫʤʦʚ, ʢʦʪʦʨʳʡ ï ʯʘʩʪʦ 
ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʘʤʝʪʥʦ ï ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʠ 
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ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ. ʈ. ʐʝʡʬʝʨ ʥʘʟʚʘʣ ʵʪʦ ʷʚʣʝʥʠʝ çʩʘʫʥʜʩʢʝʡ-
ʧʦʤè, ʪʦ ʝʩʪʴ ʟʚʫʢʦʚʳʤ ʣʘʥʜʰʘʬʪʦʤ. 

ɼʣʷ ʟʚʫʢʦʚʦʛʦ ʣʘʥʜʰʘʬʪʘ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ ʭʘʨʘʢʪʝʨʥʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 
ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ï ʠʟʤʝʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʛʨʦʤʢʦʩʪʠ ʠ ʪʦʥʘʣʴʥʦʩʪʠ ʟʚʫʢʦʚ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʪʨʝʤʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʝʩʷ ʪʝʤʧʳ ʫʨ-
ʙʘʥʠʟʘʮʠʠ ʫʩʫʛʫʙʣʷʶʪ ʧʨʦʙʣʝʤʫ. ʀʩʪʦʯʥʠʢʦʚ ʥʝʛʘʪʠʚʥʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʦʯʝʥʴ ʤʥʦʛʦ: ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʘʵʨʦʧʦʨʪʳ, ʩʪʨʦʡʧʣʦ-
ʱʘʜʢʠ, ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʷʨʤʘʨʢʠ, ʢʦʥʮʝʨʪʳ ʠ ʪ. ʜ. 

ʐʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʛʦʨʦʜʦʚ ʩʪʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, 
ʥʘ ʢʦʪʦʨʫʶ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʸ ʙʦʣʴʰʝ ʞʘʣʫʶʪʩʷ ʞʠʪʝʣʠ. ʏʝʣʦʚʝʯʝʩʢʦʝ ʫʭʦ ʤʦʞʝʪ 
ʚʦʩʧʨʠʥʷʪʴ ʙʝʟ ʩʝʨʴʸʟʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʦ 130 ʜʝʮʠʙʝʣ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʟʚʫʢʦ-
ʚʦʛʦ ʜʘʚʣʝʥʠʷ. ɿʚʫʢʠ ʛʨʦʤʯʝ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʚʨʝʜʷʪ ʧʨʠʨʦʜʝ ʠ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ï 
ʬʠʟʠʯʝʩʢʦʤʫ ʠ ʧʩʠʭʠʯʝʩʢʦʤʫ (ʚʦʟʥʠʢʘʝʪ ʩʠʥʜʨʦʤ ʭʨʦʥʠʯʝʩʢʦʡ ʫʩʪʘʣʦʩʪʠ, ʩʥʠʞʘʝʪʩʷ 
ʫʤʩʪʚʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʚʳʰʘʝʪʩʷ ʫʪʦʤʣʷʝʤʦʩʪʴ ʠ ʜʨ.). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʝʛʦʜʥʷ 
ʦʯʝʥʴ ʚʘʞʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʘʢʫʩʪʠʯʝʩʢʘʷ ʵʢʦʣʦʛʠʷ ï ʙʦʨʴʙʘ ʩ ʰʫʤʦʚʳʤ ʟʘʛʨʷʟʥʝ-
ʥʠʝʤ, ʧʦʪʦʤʫ ʪʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʘ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ, ʩʚʦʜʷʱʘʷʩʷ ʢ ʚʦʧʨʦʩʫ: ʂʘʢʦʚʦ 
ʟʚʫʢʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʩʝʣʸʥʥʦʛʦ ʧʫʥʢʪʘ, ʢʘʢʠʝ ʩʧʦʩʦʙʳ ʫʩʪʨʘʥʝʥʠʷ 
ʵʪʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ? ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʟʫʯʠʪʴ ʥʘ ʧʨʠ-
ʤʝʨʝ ʩ. ʇʦʜʩʠʥʝʝ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ. 

ʀʟ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʨʦʙʣʝʤʳ ʚʳʪʝʢʘʝʪ ʛʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʝʜʧʦʣʘʛʘʝʤ, 
ʯʪʦ ʚ ʩ. ʇʦʜʩʠʥʝʝ ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ, 
ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʩʘʫʥʜʩʢʝʡʧ. 
ʇʨʝʜʤʝʪʦʤ ï ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʨʝʜʘ ʩ. ʇʦʜʩʠʥʝʝ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʫ-

ʩʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʚʳʩʪʫʧʠʪʴ ʚ ʨʦʣʠ ʟʚʫʢʦʵʢʦʣʦʛʘ ʠ ʜʠʟʘʡʥʝʨʘ ʩʘʫʥʜʩʢʝʡʧʘ ʚ ʩʝʣʝ 
ʇʦʜʩʠʥʝʝ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1) ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʤʠ ʠʟʫʯʝʥʠʷ ʩʘʫʥʜʩʢʝʡʧʘ; 
2) ʧʦʜʛʦʪʦʚʠʪʴ ʩʨʝʜʩʪʚʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ; 
3) ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩ. ʇʦʜʩʠʥʝʝ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʠ 

ʚʳʙʨʘʪʴ ʣʦʢʘʮʠʶ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʟʚʫʢʦʚʦʛʦ ʣʘʥʜʰʘʬʪʘ; 
4) ʚʳʷʚʠʪʴ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠ ʩʥʠʞʝʥʠʷ ʰʫʤʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʦʩʪʦʠʥʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ; 
5) ʧʨʝʜʣʦʞʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʩ. ʇʦʜʩʠ-

ʥʝʝ; 
6) ʨʘʩʩʯʠʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1) ʘʥʘʣʠʪʠʯʝʩʢʠʡ (ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʠ ʣʠʪʝʨʘʪʫʨʦʡ); 
2) ʠʟʤʝʨʝʥʠʝ (ʧʨʠʤʝʥʷʣʩʷ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʰʫʤʘ ʩ ʧʦʤʦʱʴʶ ʰʫʤʦʤʝʨʘ); 
3) ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ (ʙʳʣ ʧʨʠʤʝʥʸʥ ʜʣʷ ʨʘʩʯʸʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ). 
ʃʦʢʘʮʠʷ: ʤʝʩʪʘ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʩʝʣʝ ʇʦʜ-

ʩʠʥʝʝ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʚʳʷʚ-

ʣʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝ-
ʥʠʷ ʩ. ʇʦʜʩʠʥʝʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 
ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʫʥʜʩʢʝʡʧ (ʟʚʫʢʦʚʦʡ ʣʘʥʜ-
ʰʘʬʪ) ï ʵʪʦ ʩʠʩʪʝʤʘ ʟʚʫʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 
ʆʥʘ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ ʢʘʢ ʧʨʠʨʦʜʥʳʝ ʟʚʫʢʠ, ʪʘʢ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʣʶʜʴʤʠ ʠ 
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ʪʝʭʥʦʣʦʛʠʷʤʠ ʰʫʤʳ, ʷʚʣʷʷʩʴ ʯʘʩʪʴʶ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʟʚʫʢʝ 
[4]. 

ʃʶʙʦʡ ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʟʚʫʢ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʡ ʦʨʛʘʥʘʤʠ ʩʣʫʭʘ ʯʝʣʦʚʝʢʘ, ʥʘʟʳ-
ʚʘʝʪʩʷ ʰʫʤʦʤ. ʐʫʤ ï ʙʝʩʧʦʨʷʜʦʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʟʚʫʢʦʚ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 
ʯʘʩʪʦʪʳ. ʆʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ ʩʚʝʨʭ ʧʨʠʨʦʜʥʦʛʦ (ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝ-
ʥʠʝ) ʧʨʠʚʦʜʠʪ ʢ ʨʷʜʫ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʐʫʤʦʚʦʝ ʟʘ-
ʛʨʷʟʥʝʥʠʝ ï ʧʨʝʚʳʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ ʰʫʤʦʚʦʛʦ ʬʦʥʘ ʠʣʠ ʥʝʥʦʨʤʘʣʴʥʦʝ ʠʟ-
ʤʝʥʝʥʠʝ ʟʚʫʢʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʧʝʨʠʦʜʠʯʥʦʩʪʠ, ʩʠʣʳ ʟʚʫʢʘ ʠ ʧʨ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʝʣʘ ʇʦʜʩʠʥʝʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʦʙʲʝʢʪʠʚ-
ʥʳʡ ʧʦʜʭʦʜ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʰʫʤʦʤʝʨʳ ʜʣʷ 
ʩʤʘʨʪʬʦʥʘ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʆʉ Android: ʐʫʤʦʤʝʨ, Sound Meter. ɼʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 
ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʩʤʘʨʪʬʦʥ Redmi 10 S. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʟʤʝʨʝʥʠʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʤʠʢʨʦʬʦʥʘ ʫʩʪʨʦʡʩʪʚʘ. 
ʏʝʨʝʟ ʦʪʧʨʘʚʢʫ ʛʦʣʦʩʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʢʨʠʧʦʚ, ʭʨʠʧʦʚ ʠ ʧʦʤʝʭ ʚ ʤʠʢ-
ʨʦʬʦʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ.  

ɼʘʣʝʝ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʰʫʤʦʤʝʨʘ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʧʨʦʚʝ-
ʜʝʥʳ ʪʝʩʪʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʰʫʤʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʦʙʱʝʠʟ-
ʚʝʩʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɺ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʩʝʣʘ ʙʳʣ ʠʟʤʝʨʝʥ ʫʨʦʚʝʥʴ ʰʫʤʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʰʫʤʦʤʝʨʦʤ ʜʘʥʥʳʭ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʰʫʤʦʚʦʛʦ 
ʟʘʛʨʷʟʥʝʥʠʷ ʩ. ʇʦʜʩʠʥʝʝ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʠ ʧʨʦʚʝʜʸʥ ʝʸ ʘʥʘʣʠʟ. ʄʳ ʚʳʷʩʥʠʣʠ, 
ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʸʥʥʳʝ ʰʫʤʦʤ ʨʘʡʦʥʳ ʥʘʭʦʜʷʪʩʷ ʦʢʦʣʦ ʜʦʨʦʛʠ (ʪʨʘʩʩʘ, ʩʦʝʜʠʥʷ-
ʶʱʘʷ ʛ. ɸʙʘʢʘʥ ʠ ʛ. ʄʠʥʫʩʠʥʩʢ) ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ. 

ɺʳʷʚʣʝʥʳ ʦʙʱʠʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠ ʩʥʠʞʝʥʠʷ ʰʫʤʘ. ʉʨʝʜʠ ʥʠʭ: ʩʦʟʜʘʥʠʝ 
ʧʣʦʪʥʦʡ ʞʠʚʦʡ ʠʟʛʦʨʦʜʠ ʤʝʞʜʫ ʞʠʣʳʤʠ ʜʦʤʘʤʠ, ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʬʝʜʝʨʘʣʴʥʦʡ ʜʦʨʦ-
ʛʦʡ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ ʧʫʪʷʤʠ, ʫʩʪʘʥʦʚʢʘ ʟʚʫʢʦʦʪʨʘʞʘʶʱʠʭ ʠ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʭ 
ʵʢʨʘʥʦʚ, ʫʩʪʘʥʦʚʢʘ ʰʫʤʦʟʘʱʠʪʥʳʭ ʟʘʙʦʨʦʚ ʦʢʦʣʦ ʯʘʩʪʥʳʭ ʜʦʤʦʚ, ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ 
ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ ʠ ʜʨ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞ-
ʜʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʇʨʝʜʣʦʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʩ. ʇʦʜʩʠʥʝʝ, 
ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʩʥʠʟʠʪʴ ʝʛʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 20 ʜɹ. ʕʪʦʛʦ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʢʦʤ-
ʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʟʜʦʨʦʚʴʷ. 

ʈʘʩʩʯʠʪʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. ʆʨʛʘʥʠʟʘʮʠʷ 
ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʪʨʝʙʫʝʪ 13345490 ʨʫʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʩ. ʇʦʜʩʠʥʝʝ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʠ ʧʨʝʜʣʦ-
ʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʛʦ ʟʚʫʢʦʚʦʛʦ ʣʘʥʜʰʘʬʪʘ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ: ʚ ʩ. ʇʦʜʩʠʥʝʝ ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ 
ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ, ʥʦ ʩʫʱʝʩʪʚʫʶʪ ʫʩʧʝʰʥʳʝ ʤʝʪʦʜʳ ʝʛʦ 
ʢʦʨʨʝʢʮʠʠ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɹʝcʰʫʤʥʦʝ ʟʣʦ: ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ï ʵʪʦ ʤʠʬ [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.drive2.ru/b/548104348496822418/ (ʜʘʪʘ ʦʙʨʘʱʝ-
ʥʠʷ: 17.08.2023). 

2. ɹʳʯʢʦʚʘ, ɺ. ʄ. ʆʮʝʥʢʘ ʰʫʤʦʚʦʛʦ ʬʦʥʘ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ: ʤʘ-
ʪʝʨʠʘʣʳ X ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʪʫʜʝʥʯʝʩʢʠʡ ʥʘʫʯ-
ʥʳʡ ʬʦʨʫʤ ï 2018è / ɺ. ʄ. ɹʳʯʢʦʚʘ, ɽ. ɸ. ʂʝʨʞʘʢʦʚ, ɼ. ɺ. ʉʫʚʦʨʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-
ʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://scienceforum.ru/2018/article/2018008298 (ʜʘʪʘ ʦʙʨʘʱʝ-
ʥʠʷ: 15.08.2022). 

https://www.drive2.ru/b/548104348496822418/
https://scienceforum.ru/2018/article/2018008298


82 
 

3. ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʦʪ 17 ʜʝʢʘʙʨʷ 2008 ʛ. N 91-ɿʈʍ çʆʙ ʘʜʤʠʥʠʩʪʨʘ-
ʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://base.garant.ru/20591960/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.08.2022). 

4. ɿʚʫʢʦʚʦʡ ʣʘʥʜʰʘʬʪ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://ru.wikipedia.org/wiki/ɿʚʫʢʦʚʦʡ_ʣʘʥʜʰʘʬʪ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.07.2022). 
 
 
 
 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʂɸʏɽʉʊɺɸ ʄʗʉɸ 
ʊʳʯʝʥʢʦ ɺʠʦʣʝʪʪʘ ʀʛʦʨʝʚʥʘ, ɻʦʥʯʘʨʦʚʘ ɺʝʨʦʥʠʢʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʄɸʆʋ ʉʐ ˉ156 
10ɸ ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʏʘʥʯʠʢʦʚʘ ɸʥʥʘ ʄʠʭʘʡʣʦʚʥʘ, ʫʯʠʪʝʣʴ ʭʠʤʠʠ ʠ ʙʠʦʣʦʛʠʠ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʫʰʢʘʨʠʥʘ ɽʣʝʥʘ ɺʠʢʪʦʨʦʚʥʘ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ 

ʋɺʈ ʄɸʆʋ ʉʐˉ156 
   

ʄʷʩʦ ð ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʩʦʜʝʨʞʘʪʩʷ 
ʚʩʝ ʧʠʪʘʪʝʣʴʥʳʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʦʩʪ 
ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ.    

ʎʝʣʴ ʨʘʙʦʪʳ:   ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʯʝʩʪʚʘ ʤʷʩʘ: ʩʚʝʞʝʛʦ ʠ ʥʝʩʚʝʞʝʛʦ  
ʟʜʦʨʦʚʦʛʦ ʠʣʠ ʚʳʥʫʞʜʝʥʦ ʫʙʠʪʦʛʦ ʞʠʚʦʪʥʦʛʦ.  

ʄʝʪʦʜʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʙʘʢʪʝʨʠʦʩʢʦʧʠʯʝ-
ʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ;  ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ:  
1.  ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ   ʤʝʪʦʜʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʚʝʞʝʝ ʤʷʩʦ ʠʤʝʝʪ ʪʸʤʥʦ-ʢʨʘʩ-

ʥʳʡ ʮʚʝʪ, ʥʝʩʚʝʞʝʝ ʤʷʩʦ ʠʤʝʝʪ ʪʸʤʥʦ-ʢʨʘʩʥʳʡ ʮʚʝʪ ʜʦ ʙʦʨʜʦʚʦʛʦ. ʇʦ ʢʦʥʩʠʩʪʝʥʮʠʠ 
ʩʚʝʞʝʝ ʤʷʩʦ ʧʣʦʪʥʦʝ, ʫʧʨʫʛʦʝ, ʧʨʠ ʥʘʜʘʚʣʠʚʘʥʠʠ ʥʘ ʤʳʰʮʳ ʷʤʢʘ ʙʳʩʪʨʦ ʚʳʨʘʚʥʠʚʘ-
ʝʪʩʷ, ʥʝʩʚʝʞʝʝ ʤʷʩʦ ʨʳʭʣʦʚʘʪʦʝ, ʤʳʰʮʳ ʠʤʝʶʪ ʥʝʯʸʪʢʠʡ ʨʠʩʫʥʦʢ, ʷʤʢʘ ʧʨʠ ʥʘʜʘʚʣʠ-
ʚʘʥʠʠ ʜʦʣʛʦ ʥʝ ʚʳʨʘʚʥʠʚʘʝʪʩʷ. ɿʘʧʘʭ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʙʫʣʴʦʥʫ, ʫ ʩʚʝʞʝʛʦ ʤʷʩʘ ʙʫʣʴʦʥ 
ʧʨʦʟʨʘʯʥʳʡ, ʘʨʦʤʘʪʥʳʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʠʤʝʥʥʦ ʩʚʝʞʝʤʫ ʤʷʩʫ, ʫ ʥʝʩʚʝʞʝʛʦ ʤʷʩʘ ʙʫ-
ʣʴʦʥ ʤʫʪʥʳʡ, ʟʘʧʘʭ ʢʠʩʣʦʚʘʪʳʡ, ʥʝʧʨʠʷʪʥʳʡ. ʉʦʩʪʦʷʥʠʝ ʞʠʨʘ ʦʧʨʝʜʝʣʷʣʠ ʪʦʣʴʢʦ  ʫ 
ʩʚʠʥʠʥʳ. ʉʚʝʞʠʡ ʩʚʠʥʦʡ ʞʠʨ ʙʝʣʳʡ, ʤʷʛʢʠʡ ʠ ʵʣʘʩʪʠʯʥʳʡ ʙʝʟ ʟʘʧʘʭʘ. ʅʝʩʚʝʞʠʡ ʩʚʠ-
ʥʦʡ ʞʠʨ ʠʤʝʝʪ ʞʝʣʪʦʚʘʪʳʡ ʮʚʝʪ, ʣʠʧʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʷʩʘ (ʛʦʚʷ-
ʜʠʥʳ, ʩʚʠʥʠʥʳ, ʙʘʨʘʥʠʥʳ) ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʨʝʜʥʝʛʦ ʪʝʤʧʝʨʘʪʫʨ-
ʥʦʛʦ ʨʝʞʠʤʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʤʘʡ, ʠʶʥʴ, ʠʶʣʴ), ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ 
ʫʤʝʥʴʰʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ   ʩʢʦʨʦʧʦʨʪʷʱʠʤʩʷ ʤʷʩʦʤ ʦʢʘʟʘʣʘʩʴ ʛʦʚʷʜʠʥʘ (ʩʚʝʞʝʝ 36%, 
ʩʦʤʥʠʪʝʣʴʥʦʡ ʩʚʝʞʝʩʪʠ 36%, ʥʝʩʚʝʞʝʝ 28%), ʪʘʢ ʢʘʢ ʚ ʤʳʰʮʘʭ ʩʦʜʝʨʞʠʪʩʷ ʤʥʦʛʦ 
ʢʨʦʚʠ ʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʦʙʨʘʪʠʤʳʡ ʧʨʦʮʝʩʩ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʨʘʩʧʘʜʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-
ʱʝʩʪʚ. ɺ ʤʷʩʝ ʩʚʠʥʠʥʳ ʠ ʙʘʨʘʥʠʥʳ ʧʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʚʝʞʝʛʦ, ʩʦʤʥʠʪʝʣʴʥʦʡ 
ʩʚʝʞʝʩʪʠ ʠ ʥʝʩʚʝʞʝʛʦ  45,5:45,5:9      

2. ʇʨʠ ʙʘʢʪʝʨʠʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ  ʩʚʝʞʝʛʦ ʤʷʩʘ ʛʦʚʷʜʠʥʳ, ʩʚʠʥʠʥʳ, 
ʙʘʨʘʥʠʥʳ ʚ ʤʳʰʮʘʭ ʦʙʥʘʨʫʞʝʥʳ ʝʜʠʥʠʯʥʳʝ ʤʠʢʨʦʙʥʳʝ ʢʣʝʪʢʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʚ 
ʤʷʩʝ ʩʦʤʥʠʪʝʣʴʥʦʡ ʩʚʝʞʝʩʪʠ ʥʘʡʜʝʥʦ 22 ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ, ʚ ʥʝʩʚʝʞʝʤ ʤʷʩʝ ʧʨʠ ʤʠʢ-
ʨʦʩʢʦʧʠʠ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 227 ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ.       

3. ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɸ) ʈʝʘʢʮʠʷ ʩ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ (II) ʧʦʢʘʟʘʣʘ, 
ʯʪʦ ʙʫʣʴʦʥ ʫ ʩʚʝʞʝʛʦ ʤʷʩʘ ʠ ʩʦʤʥʠʪʝʣʴʥʦʡ ʩʚʝʞʝʩʪʠ (ʛʦʚʷʜʠʥʳ, ʩʚʠʥʠʥʳ, ʙʘʨʘʥʳ) 
ʠʤʝʝʪ ʞʠʜʢʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʩʚʝʪʣʦ-ʛʦʣʫʙʦʡ ʮʚʝʪ; ʙʫʣʴʦʥ ʠʟ ʤʷʩʘ ʥʝʩʚʝʞʝʛʦ - ʞʝ-
ʣʝʦʙʨʘʟʥʳʡ ʩʛʫʩʪʦʢ ʩʠʥʝ-ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ ʠʣʠ ʟʝʣʸʥʳʡ. ʀʟ 2 200 ʛ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʤʷʩʘ 
ʛʦʚʷʜʠʥʳ ʦʧʨʝʜʝʣʠʣʠ, 73% ʩʚʝʞʝʛʦ ʤʷʩʘ ʠ 21% ʥʝʩʚʝʞʝʛʦ.  ʀʟ 2 200 ʛ ʤʷʩʘ ʩʚʠʥʠʥʳ 
ʠ ʙʘʨʘʥʠʥʳ ʦʧʨʝʜʝʣʠʣʠ, 91% ʩʚʝʞʝʛʦ ʠ 9% ʥʝʩʚʝʞʝʛʦ ʤʷʩʘ.     ɹ)     ʈʝʘʢʮʠʷ ʥʘ ʧʝ-
ʨʦʢʩʠʜʘʟʫ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ (ʙʦʣʴʥʦʝ ʠʣʠ ʟʜʦʨʦʚʦʝ) ʙʳʣʦ 
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ʞʠʚʦʪʥʦʝ ʚ ʤʦʤʝʥʪ ʫʙʦʷ. ɺ ʧʨʦʙʝ ʤʷʩʘ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʟʜʦʨʦʚʦʛʦ ʞʠʚʦʪʥʦʛʦ ʧʝʨʦʢʩʠ-
ʜʘʟʘ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʨʝʘʢʪʠʚʘʤʠ ʧʨʠʜʘʝʪ ʬʠʣʴʪʨʘʪʫ ʩʠʥʝ-ʟʝʣʝʥʳʡ 
ʮʚʝʪ ʧʝʨʝʭʦʜʷʱʠʡ ʚ ʙʫʨʳʡ; ʦʪʩʫʪʩʪʚʠʝ ʦʢʨʘʩʢʠ ʚ ʧʦʣʫʯʝʥʥʦʤ ʬʠʣʴʪʨʘʪʝ ʫʢʘʟʳʚʘʝʪ 
ʥʘ ʪʦ, ʯʪʦ ʧʨʦʙʘ ʤʷʩʘ ʧʦʣʫʯʝʥʘ ʦʪ ʙʦʣʴʥʦʛʦ ʠʣʠ ʫʙʠʪʦʛʦ ʚ ʘʛʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʞʠ-
ʚʦʪʥʦʛʦ. ʆʙʥʘʨʫʞʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʨʝʘʢʮʠʠ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ ʚ ʩʚʝʞʝʤ ʤʷʩʝ (ʛʦʚʷʜʠʥʘ, 
ʩʚʠʥʠʥʘ) ʟʜʦʨʦʚʦʛʦ, ʥʦ ʚʳʥʫʞʜʝʥʦ ʫʙʠʪʦʛʦ ʞʠʚʦʪʥʦʛʦ ʠ ʚ ʥʝʩʚʝʞʝʤ ʤʷʩʝ (ʛʦʚʷʜʠʥʘ) 
ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ.    

ɺʳʚʦʜʳ:   
1. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʷʩʘ (ʛʦʚʷʜʠʥʳ, ʩʚʠʥʠʥʳ, ʙʘʨʘʥʠʥʳ) ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʨʝʜʥʝʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʤʘʡ, ʠʶʥʴ, 
ʠʶʣʴ), ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʫʤʝʥʴʰʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ   ʩʢʦʨʦʧʦʨʪʷʱʠʤʩʷ 
ʤʷʩʦʤ ʦʢʘʟʘʣʘʩʴ ʛʦʚʷʜʠʥʘ (ʩʚʝʞʝʝ 36%, ʩʦʤʥʠʪʝʣʴʥʦʡ ʩʚʝʞʝʩʪʠ 36%, ʥʝʩʚʝʞʝʝ 28%), 
ʪʘʢ ʢʘʢ ʚ ʤʳʰʮʘʭ ʩʦʜʝʨʞʠʪʩʷ ʤʥʦʛʦ ʢʨʦʚʠ ʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʦʙʨʘʪʠʤʳʡ ʧʨʦʮʝʩʩ ʙʠʦʭʠ-
ʤʠʯʝʩʢʦʛʦ ʨʘʩʧʘʜʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ.        

2. ʇʨʠ ʙʘʢʪʝʨʠʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʟʢʘ-ʦʪʧʝʯʘʪʢʘ, ʚʳʷʩʥʠʣʠ, ʯʪʦ ʩ 
ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʤʷʩʘ ʧʦʩʣʝ ʫʙʦʷ ʞʠʚʦʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʙʥʳʭ ʢʣʝ-
ʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ: ʚ 1 ʜʝʥʴ   ʚ ʩʨʝʜʥʝʤ 4 ʢʠʰʝʯʥʳʝ ʧʘʣʦʯʢʠ (ʚ ʥʦʨʤʝ 10 ʰʪʫʢ) ï ʩʚʝ-
ʞʝʝ ʤʷʩʦ, ʯʝʨʝʟ 3 ʜʥʷ   ʚ ʩʨʝʜʥʝʤ 22 ʙʘʢʪʝʨʠʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ï ʩʦʤʥʠʪʝʣʴʥʦʡ 
ʩʚʝʞʝʩʪʠ ʤʷʩʦ, ʘ ʥʘ 5 ʜʝʥʴ ï ʚ ʩʨʝʜʥʝʤ 227 ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʢʠ ï ʚ ʥʝʩʚʝʞʝʤ ʤʷʩʝ.   

3. ʊʦʣʴʢʦ ʨʝʘʢʮʠʷ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ ï ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʝʪ 
ʦʧʨʝʜʝʣʠʪʴ ʤʷʩʦ ʟʜʦʨʦʚʦʛʦ ʠ ʚʳʥʫʞʜʝʥʥʦ ʫʙʠʪʦʛʦ ʞʠʚʦʪʥʦʛʦ (ʙʦʣʴʥʦʛʦ).  ʆʙʥʘʨʫʞʠʣʠ 
ʦʪʩʫʪʩʪʚʠʝ ʨʝʘʢʮʠʠ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ ʚ ʩʚʝʞʝʤ ʤʷʩʝ (ʛʦʚʷʜʠʥʘ, ʩʚʠʥʠʥʘ) ʟʜʦʨʦʚʦʛʦ, ʥʦ 
ʚʳʥʫʞʜʝʥʦ ʫʙʠʪʦʛʦ ʞʠʚʦʪʥʦʛʦ (ʤʷʩʦ ʤʦʣʦʜʥʠʢʘ) ʠ ʚ ʥʝʩʚʝʞʝʤ ʤʷʩʝ (ʛʦʚʷʜʠʥʘ) ʙʦʣʴ-
ʥʦʛʦ ʞʠʚʦʪʥʦʛʦ. 

4. ɺ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʠʪʴ: ʩʚʝʞʝʩʪʴ ʤʷʩʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʦʨʛʘʥʦ-
ʣʝʧʪʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ; ʤʷʩʦ ʚʳʥʫʞʜʝʥʥʦ ʟʘʙʠʪʦʛʦ ʞʠʚʦʪʥʦʛʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʚʦʟ-
ʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʧʦʢʫʧʘʪʴ ʧʨʦʜʫʢʪʳ ʤʷʩʥʳʝ, ʪʦʣʴʢʦ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩ  ʢʣʝʡʤʦʤ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ʀɿʋʏɽʅʀɽ ʍʀʄʀʏɽʉʂʆɻʆ ʉʆʉʊɸɺɸ ɺʆɼʓ ʆɿɽʈɸ çʇʆʃʀɹʀʅʉʂʆɽè ʄɽʄʆ-
ʈʀɸʃʔʅʆɻʆ  ʄʋɿɽʗ - ʋʉɸɼʔɹʓ ʀʄɽʅʀ ʉʆʌʔʀ ɺɸʉʀʃʔɽɺʅɸ ʂʆɺɸʃɽɺ-

ʉʂʆʁ, ɺɽʃʀʂʆʃʋʂʉʂʆɻʆ ʈɸʁʆʅɸ, ʇʉʂʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 
ɻʨʠʙʘʥʦʚʘ ɸʣʝʢʩʘʥʜʨʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ,  

ʉʦʣʦʜʫʭʠʥʘ ʈʘʜʘ ɸʥʜʨʝʝʚʥʘ 
ɻ. ɺʝʣʠʢʠʝ ʃʫʢʠ 

ɻɸʆʋ ɼʆ ñʃʠʜʝʨò ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ  
  ñɼʊ ñʂʚʘʥʪʦʨʠʫʤò 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʃʝʙʝʜʝʚʘ ʅʘʜʝʞʜʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʧʝʜʘʛʦʛ  ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦ-
ʚʘʥʠʷ, ʢʘʥʜʠʜʘʪ  ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  

 
ɾʠʟʥʴ ʥʘ ɿʝʤʣʝ ʟʘʨʦʜʠʣʘʩʴ ʚ ʚʦʜʝ. ʆʥʘ ʩʪʘʣʘ ʧʝʨʚʠʯʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʵʚʦʣʶʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ ʠ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʚʩʝʭ ʞʠʚʳʭ ʩʫʱʝʩʪʚ. ɺʝʣʠʢʠ ʣʠ ʟʘʧʘʩʳ ʵʪʦʛʦ 
ʨʝʩʫʨʩʘ, ʠ ʢʘʢʦʚʳ ʝʛʦ ʢʘʯʝʩʪʚʘ, ʙʝʨʝʞʝʤ ʣʠ ʤʳ ʵʪʫ çʟʝʤʥʫʶ ʜʨʘʛʦʮʝʥʥʦʩʪʴè ʠ ʧʦʜ-
ʜʝʨʞʠʚʘʝʤ ʣʠ ʝʝ ʯʠʩʪʦʪʫ? ʂ ʩʦʞʘʣʝʥʠʶ, ʛʠʜʨʦʩʬʝʨʘ ï ʚʦʜʥʘʷ ʦʙʦʣʦʯʢʘ ʟʝʤʣʠ ʦʢʘʟʘ-
ʣʘʩʴ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʡ ʯʘʩʪʴʶ ʧʨʠʨʦʜʳ. ʆʥʘ ʚ ʦʧʘʩʥʦʩʪʠ! ʀ ʝʩʣʠ ʚ ʙʣʠʞʘʡʰʝʝ 
ʚʨʝʤʷ ʢʘʨʜʠʥʘʣʴʥʦ ʥʝ ʙʫʜʫʪ ʫʣʫʯʰʘʪʴʩʷ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʭʨʘʥʘ, ʞʠʟʥʴ ʥʘ ʧʣʘ-
ʥʝʪʝ ʦʢʘʞʝʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ. ʀʟ 1360 ʤʣʥ. ʢʤ3 ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʚʦʜʳ ʣʠʰʴ 9000 ʢʤ3 
ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʯʝʣʦʚʝʢʦʤ, ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʥʫʞʜ 20 ʤʣʨʜ. ʯʝʣʦʚʝʢ (ʥʘ 
ʧʣʘʥʝʪʝ ʦʢʦʣʦ 6 ʤʣʨʜ.). ʆʜʥʘʢʦ ʠʤʝʝʪʩʷ ʤʥʦʛʦ ʨʘʡʦʥʦʚ, ʛʜʝ ʚʦʜʳ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʥʝ 
ʭʚʘʪʘʝʪ, ʘ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʦʥʘ ʧʦʪʝʨʷʣʘ ʩʚʦʠ ʢʘʯʝʩʪʚʘ ʠ ʩʪʘʣʘ ʥʝʧʨʠʛʦʜʥʦʡ ʠʟ-ʟʘ ʥʝ-
ʨʘʟʫʤʥʳʭ ʜʝʡʩʪʚʠʡ ʯʝʣʦʚʝʢʘ[2].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʦ ʦʟʸʨ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʨʝʛʫ-
ʣʷʨʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʦʩʩʠʡʩʢʠʭ ʦʟʝʨ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʸʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ. ʄʥʦʛʠʝ ʠʟ 
ʥʠʭ ʩ ʜʣʠʪʝʣʴʥʦʡ ʠʩʪʦʨʠʝʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʠʤʝʶʱʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʨʷʜʳ ʥʘʙʣʶʜʝʥʠʡ 
ʟʘ ʥʘʟʝʤʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ. ʇʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʦʜʦʸʤʘʤ, ʬʣʦʨʝ 
ʠ ʬʘʫʥʝ ʛʠʜʨʦʙʠʦʥʪʦʚ ʯʘʩʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʜʘʞʝ ʢʘʜʘʩʪʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɺʘʞʥʦʩʪʴ 
ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʜʘʞʝ ʩʘ-
ʤʳʝ ʩʪʘʨʝʡʰʠʝ ʟʘʧʦʚʝʜʥʠʢʠ ʈʦʩʩʠʠ ʨʘʩʧʦʣʘʛʘʶʪ ʜʘʥʥʳʤʠ ʟʘ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, 
ʧʨʠʙʣʠʞʘʶʱʠʡʩʷ ʢ ʩʪʦʣʝʪʠʶ[3,7]. 

ʆʟʝʨʦ - ʵʪʦ ʩʣʦʞʥʘʷ ʵʢʦʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʥʦʛʠʭ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʩʪʨʦʛʦ ʩʙʘʣʘʥ-
ʩʠʨʦʚʘʥʳ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʇʨʦʙʣʝʤʘ 

ʊʝʤʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʯʨʝʟ-
ʚʳʯʘʡʥʦ ʙʝʩʧʦʢʦʠʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʝʤʦʚ. 

ʇʨʦʚʝʜʝʥʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʄʝʤʦʨʠʘʣʴʥʦʤ  ʄʫʟʝʝ - 
ʫʩʘʜʴʙʝ ʠʤʝʥʠ ʉʦʬʴʠ ɺʘʩʠʣʴʝʚʥʳ ʂʦʚʘʣʝʚʩʢʦʡ ʚ  ʜʘʣʴʥʝʡʰʝʤ ʜʘʩʪ ʧʦʥʷʪʠʝ ʧʦ ʧʦ-
ʚʝʜʝʥʠʶ ʚʦʜʥʳʭ ʙʠʦʦʙʲʝʢʪʦʚ ʥʘ  ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 
 ɻʠʧʦʪʝʟʘ  

ɺʦʜʘ ʚ ʦʟʝʨʝ çʇʦʣʠʙʠʥʩʢʦʝè ʚ ʧʘʨʢʝ ʄʝʤʦʨʠʘʣʴʥʦʛʦ ʄʫʟʝʷ - ʫʩʘʜʴʙʝ ʠʤʝʥʠ 
ʉʦʬʴʠ  ɺʘʩʠʣʴʝʚʥʳ ʂʦʚʘʣʝʚʩʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʠʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝ-
ʣʷʤ ʧʦ ʢʘʯʝʩʪʚʫ ʚʦʜʳ 

ʎʝʣʴ:  ʆʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʦʟʝʨʝ çʇʦʣʠʙʠʥʩʢʦʝè, ʘ ʪʘʢ ʞʝ ʝʝ ʧʨʠʛʦʜ-
ʥʦʩʪʴ ʜʣʷ ʧʠʪʴʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦïʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ   

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ:  
1. ʀʟʫʯʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʝʩʥʳʭ ʚʦʜ ʚ ʦʟʝʨʘʭ ʧʦ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 
2. ʀʟʫʯʠʪʴ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 
3. ʇʨʘʢʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʦʟʝʨʝ çʇʦʣʠʙʠʥʩʢʦʝè 
4. ʉʜʝʣʘʪʴ ʚʳʚʦʜʳ ʠ ʜʘʪʴ  ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜ 
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1.ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʙʦʪʳ 
ʕʪʘʧʳ 

1. ɿʘʙʦʨ ʚʦʜʳ;  
2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʜʳ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ  ʧʦʢʘʟʘʪʝʣʷʤ;  
3. ʉʦʟʜʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶʚʦʜʳ 

  
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

1. ʀʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʠ ʦʧʠʩʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
2. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʜʳ, ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʝ ʪʠʪʨʦʚʘʥʠʝ 
3. ʕʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ  
4. ʌʦʨʤʫʣʠʨʦʚʢʘ ʚʳʚʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ  ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

2.ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʘʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜ ʧʨʝʩʥʳʭ ʦʟʝʨ 

ʆʟʝʨʘ ï ʧʨʠʨʦʜʥʳʝ ʚʦʜʦʝʤʳ ʚ ʫʛʣʫʙʣʝʥʠʷ ʩʫʰʠ (ʢʦʪʣʦʚʠʥʘʭ), ʟʘʧʦʣʥʝʥʥʳʝ ʚ 
ʧʨʝʜʝʣʘʭ ʦʟʝʨʥʦʡ ʯʘʰʠ (ʦʟʝʨʥʦʛʦ ʣʦʞʘ) ʨʘʟʥʦʨʦʜʥʳʤʠ ʚʦʜʥʳʤʠ ʤʘʩʩʘʤʠ ʠ ʥʝ ʠʤʝʶ-
ʱʠʝ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʫʢʣʦʥʘ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʧʨʝʩʥʳʝ ʠ ʤʠ-
ʥʝʨʘʣʴʥʳʝ. ʇʨʝʩʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʦʟʝʨʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʪʝʧʝʥʴ ʩʦʣʝʥʦʩʪʠ ʜʦ 1%[4]. 

ʕʪʠʤ ʦʟʝʨʘʤ ʧʨʠʩʫʱʠ ʦʙʱʠʝ ʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʭʦʪʷ ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʦʙ-
ʣʘʜʘʝʪ ʩʚʦʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ.  

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʩʥʳʭ ʦʟʝʨ ʷʚʣʷʶʪʩʷ 
ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʤʠ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʦʟʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ 
ʬʘʢʪʦʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʚʝʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʨʘʟʤʝʨʳ  
ʦʟʝʨʘ, ʝʛʦ ʧʣʦʱʘʜʴ, ʛʣʫʙʠʥʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ. ɻʣʘʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʘʚʘ ïʛʠʜʨʦʢʘʨʙʦʥʘʪʳ ʠ ʩʫʣʴʬʘʪʳ ï ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʚʦʜʘʭ ʦʟʝʨ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫ-
ʛʦʚʦʨʦʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʫʛʣʝʨʦʜʘ ʠ ʩʝʨʳ, ʠʟʤʝʥʷ-
ʝʪʩʷ ʢʘʨʙʦʥʘʪʥʦʝ ʠ ʩʫʣʴʬʠʜʥʦʝ ʨʘʚʥʦʚʝʩʠʝ. ʕʥʝʨʛʠʯʥʝʝ ʚʩʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦ-
ʚʦʨʦʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʛʣʫʙʦʢʠʭ  ʭʦʨʦʰʦ ʧʨʦʛʨʝʚʘʝʤʳʭ ʦʟʝʨʘʭ. ɺ ʥʠʭ ʧʨʠ ʫʯʘʩʪʠʠ 
ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩʦʚʝʨʰʘʶʪʩʷ ʘʢʪʠʚʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʂʨʦʤʝ ʛʣʘʚʥʳʭ 
ʠʦʥʦʚ ʚ ʚʦʜʝʦʟʝʨ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʘʟʦʪʠʩʪʳʝ ʩʦʝʜʠ-
ʥʝʥʠʷ, ʢʨʝʤʥʠʝʚʘʷ ʢʠʩʣʦʪʘ, ʞʝʣʝʟʦ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʪʘʢ ʞʝ ʤʠʢʨʦʢʦʤʧʦ-
ʥʝʥʪʳ (Br, B, F, I, Li, Sr, Pb, Cu, Zn, ʠ ʜʨ.) [8]. 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʦʟʝʨ-
ʥʦʡ ʚʦʜʝ, ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 
ʥʘʭʦʞʜʝʥʠʷ ʦʟʝʨʘ, ʝʛʦ ʠʦʥʥʳʡ ʩʦʩʪʘʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʟʝʨʘ (ʛʣʫʙʠʥʘ, ʨʘʟʤʝʨʳ ʚʦʜʷʥʦʡ ʤʘʩʩʳ), ʠʦʥʥʳʡ ʩʦʩʪʘʚ ʧʨʦʪʦ-
ʢʦʚ ʠ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚʥʦʩʠʤʳʭ ʧʨʠʪʦʢʘʤʠ. ɺ ʦʟʝʨʘʭ ʧʨʠ-
ʩʫʪʩʪʚʫʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʛʘʟʳ ʚʦʟʜʫʰʥʦʛʦ (O2,N2,CO2) ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ (H2S, CH4, 
CO2) ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʛʘʟʦʚʦʤ ʨʝʞʠʤʝ ʦʟʝʨ ʠʤʝʝʪ ʢʠʩʣʦʨʦʜ. ʆʥ 
ʧʦʩʪʫʧʘʝʪ ʚ ʚʦʜʝ ʥʝ ʪʦʣʴʢʦ ʠʟ ʘʪʤʦʩʬʝʨʳ, ʥʦ ʠ ʦʙʨʘʟʫʝʪʩʷ ʚ ʩʘʤʦʤ ʦʟʝʨʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʧʨʦʮʝʩʩʦʚ ʬʦʪʦʩʠʥʪʝʟʘ. ʈʘʩʭʦʜ ʢʠʩʣʦʨʦʜʘ ʠʜʝʪ ʥʘ ʚʩʝʭ ʛʣʫʙʠʥʘʭ, ʥʦ ʦʩʦʙʝʥʥʦ ʚ ʜʦʥ-
ʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ɺʦʜʘ ï ʩʘʤʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʚ ʧʨʠʨʦʜʝ ʥʝ ʙʳʚʘʝʪ ʘʙʩʦʣʶʪʥʦ 
ʯʠʩʪʦʡ. ʇʨʠʨʦʜʥʘʷ ʚʦʜʘ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʩʪʚʦʨʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ï ʩʦʣʠ, 
ʢʠʩʣʦʪʳ, ʱʝʣʦʯʠ, ʛʘʟʳ (ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʘʟʦʪ, ʢʠʩʣʦʨʦʜ, ʩʝʨʦʚʦʜʦʨʦʜ), ʧʨʦʜʫʢʪʳ ʦʪʭʦ-
ʜʦʚ ʠ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʯʘʩʪʠʮʳ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʩʥʦʚ-
ʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠʛʦʜʥʦʩʪʴ ʚʦʜʳ, ʷʚʣʷʝʪʩʷ ʝʝ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ 
ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ.  

ʇʨʝʩʥʳʝ ʦʟʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʘʢ ʞʝ ʧʦ ʢʘʯʝʩʪʚʫ ʚʦʜʳ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ 
ʥʘʩʝʣʝʥʠʷ[5].  

ʇʠʪʴʝʚʦʡ ʚʦʜʦʡ ʥʘʟʳʚʘʶʪ ʚʦʜʫ, ʠʜʫʱʫʶ ʜʣʷ ʧʠʪʴʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʥʫʞʜ 
ʥʘʩʝʣʝʥʠʷ, ʥʫʞʜ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʙʱʝʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1 ï ʅʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʠʪʴʝʚʦʡ ʚʦʜʝ 

ʇʦʢʘʟʘʪʝʣʠ 
 

ɽʜʠʥʠʮʳ ʠʟʤʝʨʝ-
ʥʠʷ 

ʅʦʨʤʘʪʠʚʳ (ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫ-
ʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ), ʥʝ 

ʙʦʣʝʝ 

ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʝʜʠʥʠʮʳ ʨʅ ʚ ʧʨʝʜʝʣʘʭ 6ï9 

ʆʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ (ʩʫ-
ʭʦʡ ʦʩʪʘʪʦʢ) 

ʤʛ/ʣ 
 

1000 (1500) 
 

ɾʝʩʪʢʦʩʪʴ ʦʙʱʘʷ ʤʤʦʣʴ/ʣ 7,0 (10,0) 

ʆʢʠʩʣʷʝʤʦʩʪʴ ʧʝʨʤʘʥʛʘ-
ʥʘʪʥʘʷ 

ʤʛ/ʣ 5.0 

ʅʝʬʪʝʧʨʦʜʫʢʪʳ (ʩʫʤʤʘʨʥʦ) ʤʛ/ʣ 0,1 

ʇʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝ-
ʱʝʩʪʚʘ (ʇɸɺ), ʘʥʠʦʥʦʘʢ-

ʪʠʚʥʳʝ 

ʤʛ/ʣ 
 

0,5 
 

ʌʝʥʦʣʴʥʳʡ ʠʥʜʝʢʩ ʤʛ/ʣ 0,25 

ɸʣʶʤʠʥʠʡ (Al3+) ʤʛ/ʣ 0,5 

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʤʝʩʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦʣʠʙʠʥʦ ð ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʘʥʩʘʤʙʣʴ ʨʫʩʩʢʦʡ ʫʩʘʜʴʙʳ XIX ʚʝʢʘ ʚ ʜʝʨʝʚʥʝ ʇʦ-
ʣʠʙʠʥʦ ɺʝʣʠʢʦʣʫʢʩʢʦʛʦ ʨʘʡʦʥʘ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ 
ʥʘʨʦʜʦʚ ʈʦʩʩʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʘʤʷʪʥʠʢ ʠʩʪʦʨʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʳ. 

ʋʩʘʜʴʙʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʙʝʨʝʛʫ ʇʦʣʠʙʠʥʩʢʦʛʦ ʦʟʝʨʘ ʚ 2 ʢʤ ʦʪ ʨʝʢʠ ʃʦʚʘʪʴ. 
ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʫʭʵʪʘʞʥʳʡ ʢʘʤʝʥʥʳʡ ʜʦʤ ʩ ʪʨʸʭʵʪʘʞʥʦʡ ʙʘʰʥʝʡ ʚʪʦʨʦʡ ʪʨʝʪʠ XIX 
ʚʝʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʮʝʥʪʨʝ ʫʩʘʜʴʙʳ, ʚ ʧʘʨʢʝ ʥʘ ʚʦʟʚʳʰʝʥʥʦʤ ʤʝʩʪʝ (ʧʦʩʪʨʦʝʥ 
ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦ ʧʨʦʝʢʪʫ ɸ. ʇ. ɹʨʶʣʣʦʚʘ), ʬʣʠʛʝʣʴ (ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʜʦʤʘ ʠ ʬʣʠ-
ʛʝʣʷ ð ʦʢʦʣʦ 1000 ʢʚ.ʤ.), ʧʘʨʢ (ʧʣ. 37,8 ʛʘ.) ʠ ʦʟʝʨʦ. 

ɺ ʛʣʘʚʥʦʤ ʟʜʘʥʠʠ ʧʦʤʝʩʪʴʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʜʦʤ-ʤʫʟʝʡ ʉ. ɺ. ʂʦʚʘʣʝʚʩʢʦʡ. ɺ ʵʢʩ-
ʧʦʟʠʮʠʠ ʤʫʟʝʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʸ ʣʠʯʥʳʝ ʚʝʱʠ, ʜʦʢʫʤʝʥʪʳ, ʨʫʢʦʧʠʩʠ, ʢʥʠʛʠ, ʘ ʪʘʢʞʝ 
ʢʦʣʣʝʢʮʠʠ ʧʨʝʜʤʝʪʦʚ ʧʨʠʢʣʘʜʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ɺʠʜ ʫʩʘʜʴʙʳ 
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3.ʊʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 
 

ʆʙʱʠʝ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ  
 ʈʘʙʦʪʘʪʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚ ʭʘʣʘʪʝ, ʟʘʱʠʱʘʷ ʦʜʝʞʜʫ ʠ ʢʦʞʫ ʦʪ  ʧʦ-
ʧʘʜʘʥʠʷ ʠ ʨʘʟʲʝʜʘʥʠʷ ʨʝʘʢʪʠʚʘʤʠ ʠ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ.  

 ʂʘʞʜʳʡ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʥʘ ʟʘʢʨʝʧʣʝʥʥʦʤ ʟʘ ʥʠʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ.  
 ʇʝʨʝʭʦʜ ʥʘ ʜʨʫʛʦʝ ʤʝʩʪʦ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʝ  ʜʦʧʫʩʢʘʝʪʩʷ.  
 ʈʘʙʦʯʝʝ ʤʝʩʪʦ ʩʣʝʜʫʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʯʠʩʪʦʪʝ, ʥʝ ʟʘʛʨʦʤʦʞʜʘʪʴ ʝʛʦ  
 ʧʦʩʫʜʦʡ ʠ ʧʦʙʦʯʥʳʤʠ ʚʝʱʘʤʠ. ʇʨʠʩʪʫʧʘʷ ʢ ʨʘʙʦʪʝ, ʥʝʦʙʭʦʜʠʤʦ:  ʦʩʦʟʥʘʪʴ ʤʝ-
ʪʦʜʠʢʫ ʨʘʙʦʪʳ, ʧʨʘʚʠʣʘ ʝʝ ʙʝʟʦʧʘʩʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ;  ʧʨʦʚʝʨʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʟʷʪʳʭ 
ʚʝʱʝʩʪʚ ʪʝʤ ʚʝʱʝʩʪʚʘʤ, ʢʦʪʦʨʳʝ  ʫʢʘʟʘʥʳ ʚ ʤʝʪʦʜʠʢʝ   ʨʘʙʦʪʳ.  

 ʆʧʳʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚ ʪʦʯʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʦʧʠʩʘʥʠʝʤ ʚ  
ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ, ʦʩʦʙʝʥʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʦʯʝʨʝʜʥʦʩʪʠ  ʜʦʙʘʚʣʝʥʠʷ ʨʝʘʢʪʠ-
ʚʦʚ.  

 ɼʣ ̫ʚʳʧʦʣʥʝʥʠʷ ʦʧʳʪʘ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʯʠʩʪʦʡ, ʩʫʭʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ  ʧʦʩʫ-
ʜʦʡ. ɼʣʷ ʦʪʤʝʨʠʚʘʥʠʷ ʢʘʞʜʦʛʦ ʨʝʘʢʪʠʚʘ ʥʫʞʥʦ ʠʤʝʪʴ ʤʝʨʥʫʶ ʧʦʩʫʜʫ  (ʧʠʧʝʪʢʠ, ʙʶ-
ʨʝʪʢʠ, ʤʝʥʟʫʨʢʫ, ʤʝʨʥʳʡ ʮʠʣʠʥʜʨ ʠʣʠ ʤʝʨʥʳʡ ʩʪʘʢʘʥ); ʥʝ  ʩʣʝʜʫʝʪ ʚʳʣʠʚʘʪʴ ʠʟʙʳʪʦʢ 
ʥʘʣʠʪʦʛʦ ʚ ʧʨʦʙʠʨʢʫ ʨʝʘʢʪʠʚʘ ʦʙʨʘʪʥʦ ʚ ʝʤʢʦʩʪʴ,  ʯʪʦʙʳ ʥʝ ʠʩʧʦʨʪʠʪʴ ʨʝʘʢʪʠʚ.  

 ɽʩʣʠ ʚ ʭʦʜʝ ʦʧʳʪʘ ʪʨʝʙʫʝʪʩʷ ʥʘʛʨʝʚʘʥʠʝ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, ʥʘʜʦ  
ʩʣʝʜʦʚʘʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʩʧʦʩʦʙʘ ʥʘʛʨʝʚʘ: ʥʘ  ʚʦʜʷʥʦʡ 
ʙʘʥʝ, ʥʘ ʵʣʝʢʪʨʦʧʣʠʪʢʝ ʠʣʠ ʥʘ ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʝ ʠ ʜʨ.  

 ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ ʧʨʠʚʝʩʪʠ ʚ ʧʦʨʷʜʦʢ ʩʚʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ:  ʧʦʤʳʪʴ 
ʧʦʩʫʜʫ, ʧʨʦʪʝʨʝʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʦʣʘ, ʟʘʢʨʳʪʴ ʚʦʜʦʧʨʦʚʦʜ-
ʥʳʝ ʢʨʘʥʳ, ʚʳʢʣʶʯʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ[9]. 
 

4.ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʯʘʩʪʴ 

4.1 ʆʧʨʝʜʝʣʝʥʠʝ ʞʸʩʪʢʦʩʪʠ 
 

ɾʝʩʪʢʦʩʪʴ ʚʦʜʳ ʦʧʨʝʜʝʣʷʣʠ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʠ (ʦʙʱʘʷ ʠ ʢʘʨʙʦʥʘʪʥʘʷ ʞʝʩʪʢʦ-
ʩʪʠ, ʢʘʪʠʦʥʳ ʢʘʣʴʮʠʷ). 

 ʊʠʪʨʠʤʝʪʨʠʯʝʩʢʠʡ ʠʣʠ ʦʙʲʝʤʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ 
ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʣʝʞʠʪ ʪʦʯʥʦʝ ʠʟʤʝʨʝʥʠʝ ʦʙʲʝʤʦʚ 
ʨʘʩʪʚʦʨʦʚ ʜʚʫʭ ʚʝʱʝʩʪʚ, ʨʝʘʛʠʨʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩ 
ʧʦʤʦʱʴʶ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ, ʯʪʦ ʧʦʟ-
ʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʪʦʯʥʦʝ 
ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ. ʊʠʪʨʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝʥʠʠ 
ʦʙʲʝʤʘ ʨʝʘʛʝʥʪʘ ʪʦʯʥʦ ʠʟʚʝʩʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʨʝʘʢʮʠʶ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʷ ʩ ʦʧʨʝʜʝʣʷʝʤʳʤ ʚʝʱʝʩʪʚʦʤ[1]. 

ʍʦʜ ʦʧʨʝʜʝʣʝʥʠʷ: ɺ ʢʦʥʠʯʝʩʢʫʶ ʢʦʣʙʫ ʥʘʣʠʪʴ 25 ʤʣ ʚʦʜʳ, ʜʦʙʘʚʠʪʴ 1-2 ʢʘʧʣʠ 
ʘʤʤʦʥʠʡʥʦ-ʙʫʬʝʨʥʦʡ ʩʤʝʩʠ ʠ ʥʝʤʥʦʛʦ ʵʨʠʦʭʨʦʤʘ ʯʸʨʥʦʛʦ, ʪʠʪʨʦʚʘʪʴ ʪʨʠʣʦʥʦʤ ɹ ʜʦ 
ʫʩʪʦʡʯʠʚʦʛʦ ʧʝʨʝʭʦʜʘ ʮʚʝʪʘ. ʇʦʚʪʦʨʠʪʴ  3 ʨʘʟʘ, ʚʳʩʯʠʪʘʪʴ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 
ʠ ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩ ʪʘʙʣʠʮʝʡ. ʅʘʰ ʨʝʟʫʣʴʪʘʪ 13,3, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʜʘ ʚ ʦʟʝʨʝ 
- ʦʯʝʥʴ ʞʸʩʪʢʘʷ. 
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ʈʠʩʫʥʦʢ 1 ï ʦʙʨʘʟʮʳ ʚʦʜʳ ʠʟ ʦʟʝʨʘ 

 

  
ʈʠʩʫʥʦʢ 2 ï ʦʙʨʘʟʮʳ ʚʦʜʳ ʧʦʩʣʝ ʪʠʪʨʦʚʘʥʠʷ 

 
4.2 ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ 

 
ɺ ʢʦʥʠʯʝʩʢʫʶ ʢʦʣʙʫ ʜʦʙʘʚʠʪʴ 25 ʤʣ, ʚʦʜʳ  ʢʘʧʥʫʪʴ 2 ʤʣ ʜʚʫʥʦʨʤʘʣʴʥʦʛʦ ʛʠʜ-

ʨʦʢʩʠʜʘ ʥʘʪʨʠʷ, ʥʘ ʢʦʥʯʠʢʝ ʩʢʘʣʴʧʝʣʷ ʜʦʙʘʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʠʥʦʢ ʤʫʨʝʢʩʠʜʘ. ʊʠʪ-
ʨʦʚʘʪʴ ʪʨʠʣʦʥʦʤ ɹ, ʦʪ ʙʣʝʜʥʦ-ʨʦʟʦʚʦʡ ʜʦ ʬʠʦʣʝʪʦʚʦʡ ʦʢʨʘʩʢʠ. ʉʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 
ʩ ʪʘʙʣʠʮʝʡ. ʅʘʰ ʨʝʟʫʣʴʪʘʪ 10.6 ʵʪʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ, ʜʦʧʫʩʪʠʤʘʷ 
ʥʦʨʤʘ. 
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ʈʠʩʫʥʦʢ 3 ï ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʚʦʜʳ ʠ ʢʦʣʙʳ ʩ ʚʦʜʦʡ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ 
ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ 

 
4.3 ʆʧʨʝʜʝʣʝʥʠʝ pʅ-ʩʨʝʜʳ  

 
ɼʣ ̫ʚʩʝʛʦ ʞʠʚʦʛʦ ʚ ʚʦʜʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʳʭ ʙʘʢ-

ʪʝʨʠʡ)ʙʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʚʝʣʠʯʠʥʘ ʨʅ = 5; ʜʦʞʜʴ, ʠʤʝʶʱʠʡ ʨʅ <5,5, ʩʯʠʪʘ-
ʝʪʩʷ ʢʠʩʣʦʪʥʳʤ ʜʦʞʜʝʤ. 

ɺ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʜʦʧʫʩʢʘʝʪʩʷ ʨʅ 6,0ï9,0; ʚ ʚʦʜʝ ʚʦʜʦʝʤʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝ-
ʚʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ï 6,5ï8,5. ɺʝʣʠʯʠʥʘ ʨʅ ʧʨʠʨʦʜ-
ʥʦʡ ʚʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʛʠʜʨʦʢʘʨʙʦʥʘʪ-
ʘʥʠʦʥʦʚ ʠ ʩʚʦʙʦʜʥʦʛʦ ʉʆ2. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ï ʜʣʷ ʙʳʩʪʨʦʛʦ (ʩʠʛʥʘʣʴʥʦʛʦ) ʘʥʘʣʠʟʘ ʥʝʠʟʚʝʩʪʥʳʭ ʨʘʩ-
ʪʚʦʨʦʚ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʅ-ʠʥʜʠʢʘʪʦʨʥʘʷ ʙʫʤʘʛʘ, ʠʤʝʶʱʘʷ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʨʅ 
ʥʝ ʙʦʣʝʝ Ñ1, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʟʘ ʧʨʠʨʦʜʥʦʡ ʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 

ʏʝʤ ʤʳ ʠ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ. ʀʥʜʠʢʘʪʦʨʥʘʷ ʙʫʤʘʛʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʢʠʩʣʦʪʥʦʩʪʴ 
ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 6 ʝʜʠʥʠʮ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʢʘʟʘʪʝʣʷʤ ʧʠʪʴʝʚʦʡ 
ʚʦʜʳ[6]. 

 
 

 
 

ʈʠʩʫʥʦʢ 4 ï ʦʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʚʦʜʳ ʚ ʦʟʝʨʝ çʇʦʣʠʙʠʥʩʢʦʝè ʩ ʧʦʤʦʱʴʶ ʠʥ-
ʜʠʢʘʪʦʨʥʦʡ ʙʫʤʘʛʠ 

 
4.4 ʇʨʦʚʝʨʢʘ ʥʘ ʥʘʣʠʯʠʝ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ (ɸʣʶʤʠʥʠʷ) 

 
ɺ ʚʦʜʫ ʜʦʙʘʚʠʪʴ ʩʝʨʥʫʶ, ʩʦʣʷʥʫʶ ʠʣʠ ʘʟʦʪʥʫʶ ʢʠʩʣʦʪʫ. ʇʨʠ ʥʘʣʠʯʠʠ ʩʦʣʝʡ 

ʘʣʶʤʠʥʠʷ, ʚʳʧʘʜʝʪ ʦʩʘʜʦʢ. 
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ʈʠʩʫʥʦʢ 5 ï ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʣʝʡ ʘʣʶʤʠʥʠʷ ʚ ʚʦʜʝ 

 
ʆʩʘʜʦʢ ʥʝ ʚʳʧʘʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʣʠ ʘʣʶʤʠʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ.   
 

4.5 ʕʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ  ʦʮʝʥʢʘ ʚʦʜʳ 
ʅʘʰʘ ʢʦʤʘʥʜʘ ʧʨʦʚʝʣʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʜʳ ʚ ʦʟʝʨʝ ʠ ʧʨʠʰʣʘ ʢ ʚʳ-

ʚʦʜʫ, ʯʪʦ  ʪʘʢ ʢʘʢ ʦʟʝʨʦ, ʥʘʭʦʜʠʪʩʷ ʚ ʧʘʨʢʝ ʧʨʠ  ʄʝʤʦʨʠʘʣʴʥʦʤ ʜʦʤʝ - ʤʫʟʝʝ ʠʤʝʥʠ 
ʉʦʬʴʠ ɺʘʩʠʣʴʝʚʥʳ  ʂʦʚʘʣʝʚʩʢʦʡ, ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʝʝ ʥʠʢʘʢ  
ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʘ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚʦʜʘ ʧʨʠ-
ʛʦʜʥʘ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʦ ʝʸ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʧʠʱʝ-
ʚʳʭ ʮʝʣʷʭ ʚ ʩʳʨʦʤ ʚʠʜʝ, ʥʝʦʙʭʦʜʠʤʦ ʢʠʧʷʯʝʥʠʝ. 

4.6. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʄʳ ʩʤʦʛʣʠ ʜʘʪʴ ʩʣʝʜʫʶʱʫʶ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʯʚʳ. 

ʊʘʙʣʠʮʘ 2 - ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʦʙ ʚʦʜʳ ʦʟʝʨʦ çʇʦʣʠʙʠʥʩʢʦʝè 

ˉ ʧ/ʧ ʇʦʢʘʟʘʪʝʣʴ ʆʟʝʨʦ çʇʦʣʠʙʠʥʩʢʦʝè 

1.  ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʅ 6,00 

2.  ʉʦʜʝʨʞʘʥʠʝ  ʢʘʣʴʮʠʷ 10.6 

3.  ɾʝʩʪʢʦʩʪʴ ʦʙʱʘʷ, ʤʛ-ɻ ʢʚ/ʜʤ3 13,3 

4.  ʅʘʣʠʯʠʝ ʩʦʣʝʡ ʘʣʶʤʠʥʠʷ - 

 
 
ʅʘʰʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʝʥʘ, ʚʦʜʘ ʚ ʦʟʝʨʝ çʇʦʣʠʙʠʥʩʢʦʝè ʚ ʧʘʨʢʝ ʄʝʤʦʨʠ-

ʘʣʴʥʦʛʦ ʄʫʟʝʷ - ʫʩʘʜʴʙʝ ʠʤʝʥʠ ʉʦʬʴʠ  ɺʘʩʠʣʴʝʚʥʳ ʂʦʚʘʣʝʚʩʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜ-
ʥʠʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦ ʢʘʯʝʩʪʚʫ ʚʦʜʳ 
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https://e.lanbook.com/book/76698 
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ʆʎɽʅʂɸ ʈɽʉʋʈʉɸ ʀ ɺʃʀʗʅʀʗ ʌʀʃʔʊʈ-ʂʋɺʐʀʅɸ ʅɸ ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ 
ʉɺʆʁʉʊɺɸ ʇʀʊʔɽɺʆʁ ɺʆɼʓ 

ɻʫʟʝʚ ʄ.ɸ.  
ʄɸʆʋ çʉʆʐ ˉ136è,  

ʛ. ɹʘʨʥʘʫʣ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʐʝʭʘʚʮʝʚʘ ʊʘʪʴʷʥʘ ɺʘʣʝʨʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʭʠʤʠʠ ʠ ʙʠʦʣʦʛʠʠ ʄɸʆʋ 

çʉʆʐ ˉ136è 

            ɺʦʜʘ-ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʨʝʩʫʨʩʦʚ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʙʝʟ ʢʦʪʦ-
ʨʦʛʦ ʥʝʚʦʟʤʦʞʥʘ ʞʠʟʥʴ. ʀʥʦʛʜʘ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʟʘʛʨʷʟʥʝʥʠʷ ʠʣʠ ʫʭʫʜ-
ʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. ʇʦʵʪʦʤʫ ʯʝʣʦʚʝʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʥʳʝ ʩʨʝʜʩʪʚʘ 
ʦʯʠʱʝʥʠʷ ʚʦʜʳ. ʉʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʩʧʦʩʦʙ ʦʯʠʩʪʢʠ ʚʦʜʳ ð ʵʪʦ ʬʠʣʴʪʨʘʮʠʷ, ʥʦ ʪʘʢ 
ʣʠ ʜʝʡʩʪʚʝʥʝʥ ʵʪʦʪ ʩʧʦʩʦʙ ʥʘ ʩʘʤʦʤ ʜʝʣʝ? ʄʳ ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʭʦʜʝ ʢʦʪʦ-
ʨʦʛʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʣʠʷʥʠʝ ʠ ʜʝʡʩʪʚʠʝ ʬʠʣʴʪʨʘ-ʢʫʚʰʠʥʘ ʥʘ ʢʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ 
ʚʦʜʳ ʠ ʩʨʘʚʥʠʣʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʩʪʦʡ ʚʦʜʳ ʠʟ-ʧʦʜ ʢʨʘʥʘ, ʘ ʪʘʢʞʝ ʧʨʦʩʣʝʜʠʣʠ ʚʣʠ-
ʷʥʠʝ ʬʠʣʴʪʨʘ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʧʦ ʠʩʪʝʯʝʥʠʠ ʨʝʩʫʨʩʘ ʬʠʣʴʪʨʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʤʳ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘ-
ʪʝʣʠ 

ʮʚʝ
ʪʥʦ
ʩʪʴ 

ʤʫʪ
ʥʦʩ
ʪ ɹ

ʈh ʥʘʪʨʠʡ ʞʸʩ
ʪʢʦʩ
ʪ ɹ

ʢʘʣʴ-
ʮʠʡ 

ʤʘʛ-
ʥʠʡ 

ɻʠʜʨʦ-
ʢʘʨʙʦ-
ʥʘʪ 
ʠʦʥʳ 

ʦʩʪʘ-
ʪʦʯ-
ʥʳʡ 
ʭʣʦʨ 

ʦʙʱʘʷ 
ʤʠʥʝ-
ʨʘʣʠ-
ʟʘʮʠʷ 

100ʣʠʪ-
ʨʦʚ 
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ʢʨʘʥ 14,
05 

0,6
4 

7,7
5 

14,25 2,67 41,7 7,6 195 0 155 

ʬʠʣʴʪʨ 0,6
7 

0,1
2 

8,1
4 

13,69 2,87 40,7 10,7 183 0 155 

200ʣʠʪ-
ʨʦʚ 

          

ʢʨʘʥ  11,
69 

3,9
7 

7,9
8 

12,22 2,17 29,8 8,8 159 0 131 

ʬʠʣʴʪʨ 9,0
4 

3,0
8 

8,1
6 

12,22 2,37 29,8 11,4 109 0 142 

300ʣʠʪ-
ʨʦʚ 

          

ʢʨʘʥ 0,1
6 

0 7,5
4 

13,36 2,27 31,7 8,8 134 0,2 145 

ʬʠʣʴʪʨ 0,1
3 

0 7,8
2 

13,36 2,27 30,8 9,5 134 0 158 

400ʣʠʪ-
ʨʦʚ 

          

ʢʨʘʥ  3,9
8 

0,5 7,6
2 

11,06 1,98 28,8 7,6 122 0,2 115 

ʬʠʣʴʪʨ 3,9
3 

0,6 7,9
4 

10,19 1,83 27,8 5 98 0 121 

500ʣʠʪ-
ʨʦʚ 

          

ʢʨʘʥ 3,2 0,7
6 

7,8
1 

17,37 1,88 27,8 6,3 122 0,1 112 

ʬʠʣʴʪʨ 3,4
2 

0,5
1 

7,8
6 

17,37 1,93 27,8 6,9 122 0 112 

  

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʬʠʣʴʪʨ ʩʧʨʘʚʣʷʣʩʷ ʩʦ 
ʩʚʦʠʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ ʜʦ ʨʫʙʝʞʘ ʚ 400 ʣʠʪʨʦʚ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ɺʦʟʜʝʡʩʪʚʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʚʦʜʥʫʶ ʩʨʝʜʫ, 2021. 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] https://ecoportal.su/public/geo/view/1123.html. 

2. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ: ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʧʨʦʬʠʣʘʢ-
ʪʠʢʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]  https://rcycle.net/ekologiya/gidrosfera/zagryaznenie-vody-
promyshlennymi-predpriyatiyami-posledstviya-i-profilaktika. 

3. ʉʚʦʡʩʪʚʘ ʚʦʜʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] https://tr-page.yandex.ru/translate?lang=en-
ru&url=https%3A%2F%2Fwww.nuclear-power.com%2Fnuclear-engineering%2Fmaterials-
nuclear-engineering%2Fproperties-of-water 
4. ʊʝʭʥʠʯʝʩʢʠʝ ʟʘʧʠʩʢʠ ʧʦ ʧʨʦʙʣʝʤʘʤ ʚʦʜʳ: ʇʝʨ. ʩ ʘʥʛʣ. ɺ 2-ʭ ʪ. ʊ. 2/ ʂ. ɹʝʙʝʥ, ɾ 
ɹʝʨʥʘʨ ʠ ʜʨ.; ʇʦʜ ʨʝʜ. ʊ.ɸ. ʂʘʨʶʭʠʥʦʡ, ʀ.ʅ. ʏʫʨʙʘʥʦʚʦʡ ï ʄ.: ʉʪʨʦʡʠʟʜʘʪ, 1983. ï ʩ. 
609 ï 1064, ʠʣ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 
https://www.chem21.info/info/1766736/#:~:text=ɺ%20ʧʨʦʤʳʰʣʝʥʥʦʤ%20ʧʨʦʠʟʚʦʜ-
ʩʪʚʝ%20ʚʦʜʘ%20ʚʳʧʦʣʥʷʝʪ,ʧʦʪʨʝʙʣʷʝʤʦʡ%20ʚʦʜʳ%20ʚʳʧʦʣʥʷʝʪ%20ʬʫʥʢ-
ʮʠʶ%20ʭʣʘʜʘʛʝʥʪʘ%2Fuses-of-water%2F. 
5. ʕʢʦʣʦʛʠʷ ʛʦʨʦʜʘ: ʋʯʝʙʥʠʢ. ï ʂ.: ʃʠʙʨʘ, 2000. ï 464 ʩ. 

https://tr-page.yandex.ru/translate?lang=en-ru&url=https%3A%2F%2Fwww.nuclear-power.com%2Fnuclear-engineering%2Fmaterials-nuclear-engineering%2Fproperties-of-water
https://tr-page.yandex.ru/translate?lang=en-ru&url=https%3A%2F%2Fwww.nuclear-power.com%2Fnuclear-engineering%2Fmaterials-nuclear-engineering%2Fproperties-of-water
https://tr-page.yandex.ru/translate?lang=en-ru&url=https%3A%2F%2Fwww.nuclear-power.com%2Fnuclear-engineering%2Fmaterials-nuclear-engineering%2Fproperties-of-water
https://www.chem/
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ʀɿʋʏɽʅʀɽ ʉʆʂʆɺ ʀ ʅɸʇʀʊʂʆɺ, ʉʆɼɽʈɾɸʑʀʍ ʉʆʂ, ʅɸ ʅɸʃʀʏʀɽ  
ʉʀʅʊɽʊʀʏɽʉʂʀʍ ʂʈɸʉʀʊɽʃɽʁ 

ɼʞʘʙʙʘʨʦʚʘ ʍʘʷʣʘ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʎʝʥʪʨ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡè ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ çɼʝʪ-
ʩʢʠʡ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨè 

10 ʢʣʘʩʩ 
ʛ. ʉʪʨʝʞʝʚʦʡ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɻʫʟ ɻʘʣʠʥʘ ʀʚʘʥʦʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄʆʋɼʆ 
çʎɼʆɼè ʉʇ çɼʕɹʎè 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʩ ʦʢʨʫʞʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʚʢʫʩʥʦʩʪʝʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʥʘʧʠʪʢʦʚ. ʉʦʢʠ, ʥʝʢʪʘʨʳ, ʤʦʨʩʳ, ʩʦʢʦʩʦʜʝʨʞʘʱʠʝ ʛʘʟʠʨʦʚʘʥʥʳʝ ʠ ʥʝʛʘ-
ʟʠʨʦʚʘʥʥʳʝ ʥʘʧʠʪʢʠ, ʥʘʧʠʪʢʠ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ʠ ʘʨʦʤʘʪʠʟʘʪʦʨʘʤʠ ʩ ʛʘ-
ʟʦʤ ʠ ʙʝʟ ʛʘʟʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʙʦʣʴʰʦʤ ʘʩʩʦʨʪʠʤʝʥʪʝ ʚ ʢʘʞʜʦʤ ʧʨʦʜʫʢʪʦʚʦʤ ʤʘʛʘ-
ʟʠʥʝ. ɼʣʷ ʥʘʩ ʧʠʪʴ ʩʦʢ ʢʘʞʜʳʡ ʜʝʥʴ ʫʞʝ ʩʪʘʣʦ ʯʝʤ-ʪʦ ʧʨʠʚʳʯʥʳʤ, ʠ ʯʘʱʝ ʚʩʝʛʦ ʵʪʦ 
ʛʦʪʦʚʳʡ ʥʘʧʠʪʦʢ ʠʟ ʤʘʛʘʟʠʥʘ. ʇʦʤʠʤʦ ʩʚʦʝʛʦ ʥʘʩʳʱʝʥʥʦʛʦ ʠ ʷʨʢʦʛʦ ʚʢʫʩʘ, ʩʦʢʠ ʠʤʝʶʪ 
ʤʥʦʛʦ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ.  

ʇʦʣʴʟʘ ʥʘʪʫʨʘʣʴʥʳʭ ʩʦʢʦʚ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ 
ʠʭ ʛʦʪʦʚʷʪ. ʉʦʢ ʠʟ ʷʙʣʦʢ ʧʦʣʝʟʝʥ ʧʨʠ ʘʥʝʤʠʠ, ʘʚʠʪʘʤʠʥʦʟʝ, ʠʟʙʳʪʢʝ ʪʦʢʩʠʥʦʚ ʠ ʰʣʘ-
ʢʦʚ. ɸʧʝʣʴʩʠʥʦʚʳʡ ʩʦʢ ʫʢʨʝʧʣʷʝʪ ʩʦʩʫʜʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʯʠʱʝʥʠʶ ʧʦʯʝʢ ʠ ʧʝʯʝʥʠ, 
ʥʦʨʤʘʣʠʟʫʝʪ ʜʘʚʣʝʥʠʝ. ɺʠʰʥʝʚʳʡ ʩʦʢ ʫʣʫʯʰʘʝʪ ʘʧʧʝʪʠʪ, ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤʠ ʞʘʨʦ-
ʧʦʥʠʞʘʶʱʠʤʠ ʠ ʦʪʭʘʨʢʠʚʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [2]. 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʫʤ ʧʦʣʴʟʳ, ʣʫʯʰʝ ʧʠʪʴ ʩʚʝʞʝʚʳʞʘʪʳʝ ʩʦʢʠ. ʋʧʦʪʨʝʙʣʷʪʴ 
ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʚʝʜʴ ʫʞʝ ʩʧʫʩʪʷ ʯʘʩ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʦ-
ʣʝʟʥʳʝ ʚʝʱʝʩʪʚʘ ʨʘʟʨʫʰʘʪʩʷ [2]. 

ʉʦʢʠ ʞʝ ʠʟ ʤʘʛʘʟʠʥʘ ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʝ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʚʦʟʤʦʞʥʦ, ʚ ʥʝʢʦʪʦ-
ʨʳʭ ʩʦʢʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʚʨʝʜʥʳʝ ʜʦʙʘʚʢʠ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʧʦʣʢʘʭ ʤʘʛʘʟʠʥʦʚ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʨʘʟ-
ʣʠʯʥʳʭ ʩʦʢʦʚ ʠ ʥʘʧʠʪʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʩʦʢ. ʅʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʫʚʝʨʷʶʪ, ʯʪʦ ʠʭ 
ʩʦʢ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʄʥʝ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ ʧʨʘʚʜʘ ʵʪʦ ʠʣʠ 
ʥʝʪ. ʗ ʨʝʰʠʣʘ ʧʨʦʚʝʨʠʪʴ ʥʘʣʠʯʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ ʚ ʩʦʢʘʭ ʠ ʥʘʧʠʪʢʘʭ, ʩʦ-
ʜʝʨʞʘʱʠʭ ʩʦʢ, ʦʪ ʩʘʤʳʭ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɺʝʜʴ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʨʘʩʠʪʝʣʠ 
ʚʨʝʜʥʳ ʜʣʷ ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ 
ʜʣʷ ʟʜʦʨʦʚʴʷ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʘʣʝʥʴʢʠʭ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʣʶʙʷʪ ʧʦʜʦʙʥʳʝ 
ʥʘʧʠʪʢʠ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʩʪʘʚ ʩʦʢʦʚ ʠ ʥʘʧʠʪʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʩʦʢ. 
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘʣʠʯʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ. 
ɻʠʧʦʪʝʟʘ: ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʢʦʚ ʠ ʥʘʧʠʪʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʩʦʢ, ʥʝ ʠʤʝʶʪ ʚ ʩʚʦʸʤ ʩʦ-

ʩʪʘʚʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ, ʥʝ ʫʢʘʟʘʥʥʳʭ ʥʘ ʵʪʠʢʝʪʢʝ. 
ʎʝʣʴ: ʀʟʫʯʠʪʴ ʩʦʢʠ ʠ ʥʘʧʠʪʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʩʦʢ, ʥʘ ʥʘʣʠʯʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠ-

ʪʝʣʝʡ. 
ɿʘʜʘʯʠ: 

1. ʆʪʦʙʨʘʪʴ ʩʦʢʠ ʠ ʥʘʧʠʪʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʩʦʢ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ; 
2. ʇʨʦʚʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ; 
3. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ. 
ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ, ʦʩʥʦʚʘʥ-

ʥʳʡ ʥʘ ʠʟʤʝʥʝʥʠʠ ʨʅ ʩʨʝʜʳ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʱʝʣʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʚ ʦʙʲʝʤʝ, ʧʨʝ-
ʚʳʰʘʶʱʝʤ ʦʙʲʝʤ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʳ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʨʅ ʩʨʝʜʳ ʥʘʪʫʨʘʣʴʥʳʝ ʢʨʘʩʠ-
ʪʝʣʠ ʢʨʘʩʥʦʛʦ, ʩʠʥʝʛʦ ʠ ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝʪʦʚ ʤʝʥʷʶʪ ʦʢʨʘʩʢʫ: ʢʨʘʩʥʳʡ ʪʨʘʥʩʬʦʨʤʠʨʫ-
ʝʪʩʷ ʚ ʛʨʷʟʥʦ-ʩʠʥʠʡ, ʩʠʥʠʡ ʠ ʬʠʦʣʝʪʦʚʳʡ ʩʤʝʥʷʝʪʩʷ ʥʘ ʢʨʘʩʥʳʡ ʠ ʙʫʨʳʡ. ʆʢʨʘʩʢʘ 
ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʥʝ ʠʟʤʝʥʷʝʪʩʷ [1]. 
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ʇʨʦʚʦʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʧʨʦʙʠʨʢʫ ʥʘʣʠʚʘʣʠ 2 ʤʣ ʥʘʧʠʪʢʘ ʠ 4 ʤʣ 10 % ʨʘʩʪʚʦʨʘ 
ʘʤʤʠʘʢʘ. ɺ ʜʨʫʛʫʶ ʧʨʦʙʠʨʢʫ ʥʘʣʠʚʘʣʠ 2 ʤʣ ʥʘʧʠʪʢʘ ʠ 4 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. 
ʏʝʨʝʟ ʦʜʥʫ ʤʠʥʫʪʫ ʩʨʘʚʥʠʚʘʣʠ ʦʢʨʘʩʢʫ ʨʘʩʪʚʦʨʦʚ ʚ ʜʚʫʭ ʧʨʦʙʠʨʢʘʭ ʠ ʦʪʤʝʯʘʣʠ ʠʟʤʝ-
ʥʝʥʠʝ ʮʚʝʪʘ ʚ ʧʨʦʙʠʨʢʝ, ʚ ʢʦʪʦʨʫʶ ʜʦʙʘʚʣʷʣʠ ʨʘʩʪʚʦʨ ʘʤʤʠʘʢʘ.  

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʦʧʳʪ ʩ ʥʘʪʫʨʘʣʴʥʳʤ ʛʨʘʥʘʪʦʚʳʤ ʩʦʢʦʤ, ʢʦʪʦʨʳʡ ʧʦʣʫ-
ʯʠʣʠ ʠʟ ʩʚʝʞʝʛʦ ʛʨʘʥʘʪʘ, ʪʘʢ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ, ʘʥʘʣʠʟʘ ʤʘʛʘʟʠʥʥʳʭ ʛʨʘʥʘʪʦʚʳʭ ʩʦʢʦʚ 
ʚʳʟʳʚʘʣʠ ʩʦʤʥʝʥʠʷ, ʠ ʩʦʢʦʩʦʜʝʨʞʘʱʠʤ ʛʨʘʥʘʪʦʚʳʤ ʥʘʧʠʪʢʦʤ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ 
ʫʢʘʟʘʥ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʢʨʘʩʠʪʝʣʴ. ʊʘʢʞʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʤʳ ʚʟʷʣʠ ʛʘʟʠʨʦʚʘʥʥʳʝ 
ʥʘʧʠʪʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʨʘʩʠʪʝʣʠ, ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʩʠʥʪʝʪʠʯʝʩʢʠʝ 
ʢʨʘʩʠʪʝʣʠ ʧʨʦʷʚʷʪʩʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʱʝʣʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʷʣʠ 33 ʩʦʢʘ, ʥʝʢʪʘʨʘ, ʤʦʨʩʘ ʠ ʩʦʢʦʩʦʜʝʨʞʘʱʠʭ ʥʘʧʠʪʢʘ, ʚ 
ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʥʝ ʫʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʥʘ ʜʠʘ-
ʛʨʘʤʤʝ (ʨʠʩ. 1). 

ʊʘʙʣʠʮʘ 1 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ ʚ ʥʘʧʠʪʢʘʭ 

ˉ ʅʘʧʠʪʦʢ ʎʚʝʪ ʥʘʧʠʪʢʘ 
ʧʦʩʣʝ ʜʦʙʘʚ-
ʣʝʥʠʷ ʚʦʜʳ 

ʎʚʝʪ ʧʦʩʣʝ 
ʜʦʙʘʚʣʝʥʠʷ 
ʨʘʩʪʚʦʨʘ ʘʤ-
ʤʠʘʢʘ 

ʅʘʣʠʯʠʝ/ʦʪʩʫʪ-
ʩʪʚʠʝ ʩʠʥʪʝʪʠʯʝ-
ʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ 

1 ʅʘʧʠʪʦʢ çFrut meè ʈʦʟʦʚʳʡ  ʉʚʝʪʣʦ-
ʦʨʘʥʞʝʚʳʡ 

ʆʪʩʫʪʩʪʚʫʝʪ 

2 ʉʦʢ ʛʨʘʥʘʪʦʚʳʡ çKralè ʆʨʘʥʞʝʚʳʡ ʆʨʘʥʞʝʚʳʡ ʇʨʠʩʫʪʩʪʚʫʝʪ 

3 ʅʘʧʠʪʦʢ ʩʦʢʦʩʦʜʝʨʞʘʱʠʡ 
çɻʨʘʥʘʪʦʚʦ-ʷʛʦʜʥʳʡ ʤʠʢʩè 

ʈʦʟʦʚʳʡ ɹʦʣʦʪʥʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

4 ʅʝʢʪʘʨ ʚʠʰʥʝʚʳʡ çBarinoffè ʂʨʘʩʥʳʡ  ɿʝʣʝʥʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

5 ʅʝʢʪʘʨ ʚʠʰʥʝʚʳʡ çil primoè ʂʨʘʩʥʳʡ  ɿʝʣʝʥʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

6 ʉʦʢ ʠʟ ʷʙʣʦʢ ʠ ʯʝʨʥʦʡ ʩʤʦʨʦ-
ʜʠʥʳ çʉʘʜʳ ʇʨʠʜʦʥʴʷè 

ʈʦʟʦʚʳʡ ɹʦʣʦʪʥʳʡ ʆʪʩʫʪʩʪʚʫʝʪ 

7 ʅʘʧʠʪʦʢ ʩʦʢʦʩʦʜʝʨʞʘʱʠʡ 
çʗʙʣʦʢʦ-ʚʠʰʥʷè çʄʦʷ ʮʝʥʘè 

ʈʦʟʦʚʳʡ  ɿʝʣʝʥʳʡ ʆʪʩʫʪʩʪʚʫʝʪ 

8 ʅʝʢʪʘʨ ʚʠʰʥʝʚʳʡ çʄʦʡè ʈʦʟʦʚʳʡ  ʉʚʝʪʣʦ-ʩʠ-
ʥʠʡ 

ʆʪʩʫʪʩʪʚʫʝʪ 

9 ʅʝʢʪʘʨ çʗʙʣʦʢʦ-ʚʠʰʥʷè 
çʉʢʨʝʧʳʰʠè 

ʈʦʟʦʚʳʡ  ʆʨʘʥʞʝʚʳʡ ʆʪʩʫʪʩʪʚʫʝʪ 

10 ʉʦʢ ʠʟ ʷʙʣʦʢ ʠ ʚʠʰʥʠ çɼʦʙ-
ʨʳʡè  

ʈʦʟʦʚʳʡ ʆʨʘʥʞʝʚʳʡ ʆʪʩʫʪʩʪʚʫʝʪ 

11 ʉʦʢ ʷʙʣʦʯʥʦ-ʚʠʰʥʝʚʳʡ 
çʉʘʜʳ ʇʨʠʜʦʥʴʷè 

ʈʦʟʦʚʳʡ  ʉʠʥʠʡ ʆʪʩʫʪʩʪʚʫʝʪ 

12 ʅʘʧʠʪʦʢ ʩʦʢʦʩʦʜʝʨʞʘʱʠʡ 
çʄʦʷ ʩʝʤʴʷè 

ʈʦʟʦʚʳʡ  ʉʠʥʠʡ ʆʪʩʫʪʩʪʚʫʝʪ 

13 ʉʦ ʠʟ ʷʙʣʦʢ ʠ ʚʠʰʥʠ çʌʨʫʪʦ 
ʥʷʥʷè 

ʈʦʟʦʚʳʡ  ɾʝʣʪʳʡ ʆʪʩʫʪʩʪʚʫʝʪ 

14 ʄʦʨʩ ʢʣʶʢʚʝʥʥʦ-ʯʝʨʥʠʯʥʦ-
ʚʠʰʥʝʚʳʡ çʌʨʫʪʦ ʥʷʥʷè 

ʈʦʟʦʚʳʡ  ɾʝʣʪʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

15 ʉʦʢ ʠʟ ʷʙʣʦʢ, ʯʝʨʥʦʧʣʦʜʥʦʡ 
ʨʷʙʠʥʳ, ʤʘʣʠʥʳ, ʢʣʶʢʚʳ ʠ 
ʯʝʨʥʠʢʠ çʌʨʫʪʦ kidsè 

ʈʦʟʦʚʳʡ  ɾʝʣʪʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

16 ʉʦʢ ʠʟ ʷʙʣʦʢ ʠ ʯʝʨʥʦʡ ʩʤʦʨʦ-
ʜʠʥʳ çʌʨʫʪʦ ʥʷʥʷè 

ʈʦʟʦʚʳʡ  ɾʝʣʪʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 
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17 ʅʝʢʪʘʨ ʷʙʣʦʯʥʦ-ʚʠʰʥʝʚʳʡ 
çʄʘʣʳʰʘʨʠʢʠè 

ʈʦʟʦʚʳʡ  ɾʝʣʪʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

18 ʅʝʢʪʘʨ ʚʠʰʥʝʚʳʡ çDjazzyè ʈʦʟʦʚʳʡ  ɿʝʣʝʥʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

19 ʉʦʢ ʛʨʘʥʘʪʦʚʳʡ çNarè ʆʨʘʥʞʝʚʳʡ   ʆʨʘʥʞʝʚʳʡ  ʇʨʠʩʫʪʩʪʚʫʝʪ 

20 ʅʝʢʪʘʨ ʛʨʘʥʘʪʦʚʳʡ çBarinoffè ʆʨʘʥʞʝʚʳʡ  ʆʨʘʥʞʝʚʳʡ  ʇʨʠʩʫʪʩʪʚʫʝʪ 

21 ʅʘʧʠʪʦʢ ʚʠʰʥʝʚʦ-ʤʘʣʠʥʦʚʳʡ 
ʩʦʢʦʩʦʜʝʨʞʘʱʠʡ çʂʦʤʧʦʪè 
çʌʨʫʪʦ ʥʷʥʷè 

ʈʦʟʦʚʳʡ  ɿʝʣʝʥʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

22 ʄʦʨʩ ʢʣʶʢʚʝʥʥʳʡ çʄʦʨʩè ʈʦʟʦʚʳʡ  ʉʠʥʠʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

23 ʅʝʢʪʘʨ ʚʠʰʥʝʚʳʡ çNarè ʂʨʘʩʥʳʡ  ʉʠʥʠʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

24 ʅʘʧʠʪʦʢ ʩʦʢʦʩʦʜʝʨʞʘʱʠʡ ʠʟ 
ʷʙʣʦʢ, ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ, 
ʢʣʫʙʥʠʢʠ ʠ ʟʝʤʣʷʥʠʢʠ çʃʶʙʠ-
ʤʳʡè 

ʈʦʟʦʚʳʡ  ɾʝʣʪʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

25 ʄʦʨʩ çʃʝʩʥʳʝ ʷʛʦʜʳè ʈʦʟʦʚʳʡ  ɾʝʣʪʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

26 ʉʦʢ ʷʙʣʦʯʥʦ-ʚʠʰʥʝʚʳʡ 
çɼʘʨʳ ʂʫʙʘʥʠè 

ʈʦʟʦʚʳʡ  ɾʝʣʪʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

27 ʉʦʢ ʷʙʣʦʯʥʦ-ʚʠʰʥʝʚʳʡ 
çɸʛʫʰʘè 

ʈʦʟʦʚʳʡ  ɿʝʣʝʥʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

28 ʉʦʢ ʛʨʘʥʘʪʦʚʳʡ çSoko grande 
premiumè 

ʆʨʘʥʞʝʚʳʡ  ʆʨʘʥʞʝʚʳʡ  ʇʨʠʩʫʪʩʪʚʫʝʪ 

29 ʅʘʧʠʪʦʢ ʷʙʣʦʯʥʦ-ʢʣʫʙʥʠʯʥʳʡ 
ʩʦʢʦʩʦʜʝʨʞʘʱʠʡ çʂʦʤʧʦʪè 
çʌʨʫʪʦ ʥʷʥʷè 

ʂʨʘʩʥʳʡ  ɾʝʣʪʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

30 ʅʝʢʪʘʨ ʚʠʰʥʝʚʳʡ çGlobal Vil-
lageè 

ʈʦʟʦʚʳʡ  ʉʠʥʠʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

31 ʅʝʢʪʘʨ ʚʠʰʥʝʚʳʡ çPro Sokè ʈʦʟʦʚʳʡ  ɿʝʣʝʥʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

32 ʅʝʢʪʘʨ ʷʙʣʦʯʥʦ-ʚʠʰʥʝʚʳʡ 
çʉʤʝʰʘʨʠʢʠè 

ʈʦʟʦʚʳʡ  ɾʝʣʪʳʡ  ʆʪʩʫʪʩʪʚʫʝʪ 

33 ʉʦʢ ʛʨʘʥʘʪʦʚʳʡ ʚʦʩʩʪʘʥʦʚ-
ʣʝʥʥʳʡ çʊʘʧʢʘ ʂʦʬʪʠʥè 

ʆʨʘʥʞʝʚʳʡ  ɹʦʣʦʪʥʳʡ ʆʪʩʫʪʩʪʚʫʝʪ 

 

 
ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ. ʅʘʣʠʯʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ ʚ ʥʘʧʠʪʢʘʭ 

ʀʟ ʜʘʥʥʳʭ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 1) ʚʠʜʥʦ, ʯʪʦ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʨʘʩʠʪʝʣʠ ʨʝʜʢʦ ʚʩʪʨʝ-
ʯʘʶʪʩʷ ʚ ʩʦʢʘʭ ʠ ʩʦʢʦʩʦʜʝʨʞʘʱʠʭ ʥʘʧʠʪʢʘʭ. ʀʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʥʘʧʠʪʢʦʚ ʦʥʠ 
ʚʦʟʤʦʞʥʦ ʩʦʜʝʨʞʘʪʩʷ ʪʦʣʴʢʦ ʚ ʯʝʪʳʨʝʭ. 

ɿʘʢʣʶʯʝʥʠʝ 

˽͙͍͔ͪͫͯͭͫͭͯͭ
12,12%

˻͍͔ͭͫͯͭͫͭͯͭ
87,88%



96 
 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʷ ʩʨʘʚʥʠʚʘʣʘ ʨʘʟʙʘʚʣʝʥʥʳʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʩʦʢ ʩ 
ʩʦʢʦʤ, ʚ ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʣʘ ʨʘʩʪʚʦʨ ʘʤʤʠʘʢʘ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 33 ʩʦʢʘ ʠ ʥʘʧʠʪʢʘ, ʩʦʜʝʨʞʘʱʠʭ ʩʦʢ, ʨʘʟʣʠʯʥʳʭ ʪʦʨ-
ʛʦʚʳʭ ʤʘʨʦʢ. ʊʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʳʣʦ ʚʟʷʪʦ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʗ ʨʝʰʠʣʘ ʧʨʦʚʝʨʠʪʴ ʥʘʧʠʪʢʠ ʥʘ ʥʘʣʠʯʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ, ʧʦʪʦʤʫ ʯʪʦ 
ʦʥʠ ʦʯʝʥʴ ʚʨʝʜʥʳ ʜʣʷ ʟʜʦʨʦʚʴʷ. ʇʨʠ ʨʝʛʫʣʷʨʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʧʨʦʜʫʢʪʦʚ, ʚ ʩʦʩʪʘʚʝ 
ʢʦʪʦʨʳʭ ʝʩʪʴ ʪʘʢʠʝ ʢʨʘʩʠʪʝʣʠ, ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-
ʥʠʡ, ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʤʫʪʘʮʠʡ ʚʥʫʪʨʝʥʥʠʡ ʦʨʛʘʥʦʚ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʠʥʪʝʪʠʯʝʩʢʠʭ, ʥʘʪʫʨʘʣʴʥʳʝ ʢʨʘʩʠʪʝʣʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʩʢʣʶʯʠ-
ʪʝʣʴʥʦ ʠʟ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʄʥʦʛʠʝ ʧʨʠʨʦʜʥʳʝ ʧʠʱʝʚʳʝ ʢʨʘʩʠʪʝʣʠ ʩʦʜʝʨʞʘʪ 
ʧʦʣʝʟʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ʆʥʠ ʧʨʠ-
ʤʝʥʷʶʪʩʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʜʥʘʢʦ ʫ ʥʠʭ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ: ʦʥʠ 
ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʦʟʜʫʭʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʭ ʧʦʨʯʝ.  

ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʦʧʘʩʥʦʩʪʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 
ʢʨʘʩʠʪʝʣʝʡ ʦʯʝʥʴ ʚʳʛʦʜʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʪʦʤʫ ʯʪʦ ʠʭ ʧʨʦʱʝ ʭʨʘʥʠʪʴ ʠ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ, ʦʥʠ ʜʝʰʝʚʣʝ ʥʘʪʫʨʘʣʴʥʳʭ ʢʨʘʩʠʪʝʣʝʡ, ʥʝ ʠʤʝʶʪ ʟʘʧʘʭʘ ʠ ʚʢʫʩʘ, ʘ ʪʘʢʞʝ 
ʤʦʛʫʪ ʧʨʠʜʘʪʴ ʧʨʦʜʫʢʪʘʤ ʙʦʣʝʝ ʷʨʢʠʝ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʮʚʝʪʘ. ʊʘʢʠʝ ʢʨʘʩʠʪʝʣʠ 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʞʝʣʘʝʤʦʛʦ ʮʚʝʪʘ. 

ʉʤʦʪʨʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʦʷ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨ-
ʜʠʣʘʩʴ. 

ʀʟ 33 ʥʘʧʠʪʢʦʚ, ʚʟʷʪʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʦʣʴʢʦ 4 ʧʦʢʘʟʘʣʠ ʥʝ ʦʩʦʙʦ ʭʦʨʦʰʠʡ 
ʨʝʟʫʣʴʪʘʪ. ɺʦʟʤʦʞʥʦʩʪʴ ʥʘʣʠʯʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ ʝʩʪʴ ʚ ʛʨʘʥʘʪʦʚʦʤ ʩʦʢʝ 
çKralè, ʚ ʛʨʘʥʘʪʦʚʦʤ ʩʦʢʝ çNarè, ʚ ʛʨʘʥʘʪʦʚʦʤ ʥʝʢʪʘʨʝ çBarinoffè ʠ ʚ ʛʨʘʥʘʪʦʚʦʤ ʩʦʢʝ 
çSoko grande premiumè/ 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʂʘʨʪʘʰʦʚ ʀ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʩʠʥ-
ʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ: ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ // ʉʘʡʪ ʗ ʥʝʫʯ! ï URL: 
https://www.yaneuch.ru/cat_19/issledovanie-nekotoryh-produktov-pitaniya-
na/254996.2202044.page2.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 20.10.2023) 

2. ʆ ʧʦʣʴʟʝ ʠ ʚʨʝʜʝ ʥʘʪʫʨʘʣʴʥʳʭ ʬʨʫʢʪʦʚʳʭ ʠ ʦʚʦʱʥʳʭ ʩʦʢʦʚ // ʉʘʡʪ ʌɹʋɿ çʎʝʥʪʨ 
ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠè. ï URL: 
https://www.cge48.ru/gigienicheskoe-vospitanie-i-obuchenie/informaciya-dlya-
naseleniya/937.htm (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 5.12.2023) 

 
 
 
 

ʉʆɿɼɸʅʀɽ ɹʖɼɾɽʊʅʆɻʆ ʉʈɽɼʉʊɺɸ ɹʆʈʔɹʓ ʉ ʈɾɸɺʏʀʅʆʁ 
ʂʫʥʮ ɽʛʦʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ɼʨʝʤʠʟʦʚʘ ɸʣʠʩʘ ɼʤʠʪʨʠʝʚʥʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çɻʠʤʥʘʟʠʷ ˉ12è 
9ʀ ʢʣʘʩʩ 
ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʏʝʨʥʦʚʘ ɽʣʝʥʘ ʖʨʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʭʠʤʠʠ ʚʳʩʰʝʡ 
ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. 

 
ʈʞʘʚʯʠʥʘ ï ʵʪʦ ʙʠʯ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ. ʆʥʘ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ 
ʚʣʠʷʪʴ ʥʘ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
ʠʣʠ ʧʦʜʜʝʨʞʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʞʘʚʯʠʥʘ ʤʦʞʝʪ ʜʝʣʘʪʴ ʤʝʪʘʣʣ ʙʦʣʝʝ ʭʨʫʧʢʠʤ ʠ ʩʣʘ-
ʙʳʤ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʫʰʝʥʠʶ ʠʣʠ ʨʘʟʨʫʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ. ʉ ʠʟʤʝ-
ʥʝʥʠʷʤʠ ʚ ʵʢʦʥʦʤʠʢʝ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
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ʩʪʦʠʤʦʩʪʠ ʤʘʛʘʟʠʥʥʳʭ ʩʨʝʜʩʪʚ. ʏʘʩʪʦ ʩʪʦʠʤʦʩʪʴ ʧʨʦʪʠʚʦʢʦʨʨʦʟʠʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʜʦ-
ʩʪʘʪʦʯʥʦ ʟʘʚʳʰʝʥʘ ʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʘ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, 
ʤʳ ʨʝʰʠʣʠ ʩ ʧʦʤʦʱʴʶ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ ʜʦʙʠʪʴʩʷ ʭʦʨʦʰʝʛʦ ʫʜʘʣʝʥʠʷ ʨʞʘʚʯʠʥʳ, 
ʥʦ ʯʪʦ ʙʳ ʩʪʦʠʤʦʩʪʴ ʛʦʪʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʙʳʣʘ ʤʝʥʴʰʝ ʨʳʥʦʯʥʦʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʦʣʫʯʠʪʴ ʨʘʩʪʚʦʨʳ ʠʟ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ ʚ ʜʦʩʪʫʧʥʦʡ ʮʝʥʦ-
ʚʦʡ ʢʘʪʝʛʦʨʠʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʨʞʘʚʯʠʥʳ. 

ɿʘʜʘʯʠ: 
1.ʀʟʫʯʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʨʞʘʚʯʠʥʘ ʠ ʢʦʨʨʦʟʠʷ; 
2.ɺʳʷʚʠʪʴ ʧʨʠʯʠʥʳ ʝʝ ʧʦʷʚʣʝʥʠʷ; 
3.ʈʘʟʨʘʙʦʪʘʪʴ ʩʧʦʩʦʙʳ ʫʜʘʣʝʥʠʷ ʨʞʘʚʯʠʥʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʝʝ ʧʦʷʚʣʝʥʠʷ; 
4.ɺʳʷʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʩʪʚʦʨ ʧʨʦʪʠʚ ʨʞʘʚʯʠʥʳ; 
5.ʉʦʩʪʘʚʠʪʴ ʙʫʢʣʝʪ ʩ ʧʦʣʝʟʥʳʤʠ ʩʦʚʝʪʘʤʠ; 
6.ʉʜʝʣʘʪʴ ʚʳʚʦʜ. 

ʊʝʟʠʩʥʳʡ ʧʣʘʥ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʈʞʘʚʯʠʥʘ ï ɻ ʪʦ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ. ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ 
ï ʢʨʘʩʥʘʷ ʨʞʘʚʯʠʥʘ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʫʨʳʝ ʢʨʠʩʪʘʣʣʳ ʪʨʠʦʢʠʩʠʜʘ ʞʝʣʝʟʘ, ʠ 
ʛʠʜʨʦʢʩʠʜʘ ʞʝʣʝʟʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʠ ʦʙʨʘʟʫʝʪʩʷ ʦʥʠ ʚʦ ʚʨʝʤʷ ʨʞʘʚʣʝʥʠʷ, 
ʥʦ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ, ʦʥʘ ʥʝ ʟʘʱʠʱʘʝʪ ʤʝʪʘʣʣ ʦʪ ʜʘʣʴʥʝʡʰʝʡ ʢʦʨʨʦʟʠʠ. 
ʂʦʨʨʦʟʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʩʘʤʦʨʘʟʨʫʰʝʥʠʷ ʚʝʱʝʩʪʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
ʈʞʘʚʣʝʥʠʝ ð ʵʪʦ ʦʙʱʠʡ ʪʝʨʤʠʥ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʢʦʨʨʦʟʠʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʞʝʣʝʟʘ ʠ 
ʝʛʦ ʩʧʣʘʚʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʪʘʣʴ. 

ɽʩʪʴ ʨʘʟʣʠʯʥʳʝ ʤʘʛʘʟʠʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦ ʙʦʨʴʙʝ ʩ ʨʞʘʚʯʠʥʦʡ ʚ ʨʘʟʥʳʭ ʮʝʥʦʚʳʭ 
ʢʘʪʝʛʦʨʠʷʭ. ʀʭ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʱʘʚʝʣʝʚʘʷ, ʩʦʣʷʥʘʷ ʠ ʦʨʪʦʬʦʩʬʦʨ-
ʥʘʷ ʢʠʩʣʦʪʳ. ʄʳ ʧʦʜʦʙʨʘʣʠ ʨʘʟʣʠʯʥʳʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ 524 ʠ 1178 
ʨʫʙʣʷʤʠ ʟʘ ʣʠʪʨ. ʉʨʝʜʥʷʷ ʮʝʥʘ ʩʨʝʜʩʪʚʘ ʩʦʩʪʘʚʠʣʘ 920 ʨʫʙʣʝʡ ʟʘ ʣʠʪʨ. ʄʳ ʧʦʜʦ-
ʙʨʘʣʠ ʥʝʩʢʦʣʴʢʦ ʙʶʜʞʝʪʥʳʭ ʨʝʮʝʧʪʦʚ, ʚʢʣʶʯʘʶʱʠʝ ʨʘʩʪʚʦʨʳ ʢʠʩʣʦʪ, ʩʤʝʩʠ ʧʦʚʘʨʝʥ-
ʥʦʡ ʩʦʣʠ, ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ ʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʉʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʩʦ-
ʩʪʘʚʠʣʘ 510 ʨʫʙʣʝʡ ʟʘ ʣʠʪʨ. ɹʳʣʠ ʩʜʝʣʘʥʳ ʪʘʙʣʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʪʦʠʤʦʩʪʝʡ 
ʩʨʝʜʩʪʚ, ʠʭ ʩʦʩʪʘʚʫ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 2 ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʘʥʘʣʠʟʫ ʠ ʩʨʘʚ-
ʥʝʥʠʶ ʤʘʛʘʟʠʥʥʳʭ ʠ ʩʘʤʦʜʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ ʩ ʨʞʘʚʯʠʥʦʡ ʥʘ ʧʨʠʤʝʨʝ ʥʝʙʦʣʴ-
ʰʠʭ ʞʝʣʝʟʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʜʚʝʨʞʝʥʥʳʭ ʨʞʘʚʝʥʠʶ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʥʘʰʠ ʩʨʝʜʩʪʚʘ ʥʝ ʫʩʪʫʧʘʶʪ ʧʦʢʫʧʥʳʤ ʠ ʩʪʦʷʪ ʚ ʩʨʝʜʥʝʤ 
ʥʘ 55% ʤʝʥʴʰʝ. ʈʞʘʚʯʠʥʘ ʣʫʯʰʝ ʚʩʝʛʦ ʨʘʩʪʚʦʨʠʣʘʩʴ ʚ ʨʘʩʪʚʦʨʝ ʫʢʩʫʩʘ, ʨʘʩʪʚʦʨʝ ʩʦ-
ʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ ʚ ʨʘʩʪʚʦʨʝ ʩʦʣʠ, ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ ʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʕʪʦ 
ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ: 

1. ʋʢʩʫʩʥʘʷ ʠ ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʳ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʩʠʣʴʥʳʤʠ ʜʦʩʪʫʧʥʳʤʠ ʨʝʘ-
ʛʝʥʪʘʤʠ; 

2. ʉʦʣʴ ʠ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʣʠʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 
ʣʝʛʯʝ ʧʝʨʝʜʘʚʘʪʴ ʵʣʝʢʪʨʦʥʳ ʤʝʞʜʫ ʘʪʦʤʘʤʠ. 

 
ʆʙʱʠʡ ʚʳʚʦʜ 
ʋʜʘʣʠʪʴ ʨʞʘʚʯʠʥʫ ʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʨʘʩʪʚʦʨʘʤ, ʢʦʪʦʨʳʝ ʧʦ ʩʝʙʝ ʩʪʦʠʤʦʩʪʠ ʙʫ-

ʜʫʪ ʜʝʰʝʚʣʝ ʠ ʧʨʘʢʪʠʯʥʝʝ ʤʥʦʛʠʭ ʘʥʘʣʦʛʦʚ.  
ʎʝʣʴ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ, ʠ ʚʩʝ ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʳ. ɺ ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʝ, ʪʝʦʨʝʪʠʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ. ʊʘʢ ʞʝ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʨʘʟʦʙʨʘʣʠ ʧʦʜʨʦʙʥʦ ʚʩʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʧʨʦʠʩ-
ʭʦʜʷʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʫʜʘʣʝʥʠʷ ʢʦʨʨʦʟʠʡ ʩ ʦʙʲʝʢʪʦʚ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʥʘʰʝ 
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ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʧʨʝʜʧʨʠʷʪʠʷʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʚʝʨʭ-
ʥʦʩʪʝʡ ʠ ʠʟʙʘʚʣʝʥʠʠ ʦʪ ʨʞʘʚʯʠʥʳ. 
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ɹʀʆʀʅɼʀʂɸʎʀʗ ɿɸɻʈʗɿʅɽʅʀʗ ɺʆɿɼʋʍɸ  ɺ ɻʆʈʆɼɽ ɺɽʃʀʂʀɽ ʃʋʂʀ  
ʇʆ ʉʆʉʊʆʗʅʀʖ ʍɺʆʀ ɽʃʀ ʆɹʓʂʅʆɺɽʅʅʆʁ 

ɽʨʦʰʝʚʩʢʘʷ ʂʠʨʘ ɸʣʝʢʩʝʝʚʥʘ, ʃʦʙʘʥʦʚʘ ʉʚʝʪʣʘʥʘ ɸʨʪʝʤʦʚʥʘ 
ɻɸʆʋ ɼʆ ñʃʠʜʝʨò ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ 

ñɼʊ ñʂʚʘʥʪʦʨʠʫʤò 
ʛ. ɺʝʣʠʢʠʝ ʃʫʢʠ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʃʝʙʝʜʝʚʘ ʅʘʜʝʞʜʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʧʝʜʘʛʦʛ  ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦ-
ʚʘʥʠʷ, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

 
ʆʙʱʝʧʨʠʟʥʘʥʥʦ, ʯʪʦ ʤʘʩʰʪʘʙʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʫʨʙʦʵʢʦʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʤʥʦʛʦʣʝʪ-
ʥʠʝ ʨʘʩʪʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʪʝʭʥʦʛʝʥʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʢʘʢ 
ʥʦʚʦʤʫ ʚ ʵʢʦʣʦʛʦʵʚʦʣʶʮʠʦʥʥʦʤ ʧʣʘʥʝ ʬʘʢʪʦʨʫ, ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚ ʘʨʩʝʥʘʣʝ ʟʘ-
ʱʠʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʦʪʩʫʪʩʪʚʫʶʪ ʩʧʝʮʠʘʣʠʟʠ-
ʨʦʚʘʥʥʳʝ ʘʜʘʧʪʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʭ ʫʩʧʝʰʥʦʝ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʚ ʵʪʠʭ ʫʩʣʦ-
ʚʠʷʭ[2].  

ʊʘʢ ʢʘʢ ʵʚʦʣʶʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʚʝʨʰʘʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʯʠʩʪʦʛʦ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʩʦʚʨʝʤʝʥʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʨʝʚʝʩʥʳʝ, ʥʝ ʦʙ-
ʣʘʜʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʢ ʜʝʡʩʪʚʠʶ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʢ ʨʘʟʣʠʯʥʳʤ 
ʩʪʨʝʩʩʦʨʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʠʟʢʠʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ[3]. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ  ʦʪʜʝʣʘ ɻʦʣʦʩʝʤʝʥʥʳʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʫʯʝʥʳʤ ʥʝʦʮʝʥʠʤʫʶ 
ʫʩʣʫʛʫ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ. ʆʥʠ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʟʘʛʨʷʟʥʝʥʠʷʤ, 
ʠ ʥʘ ʥʠʭ ʠʟʙʠʨʘʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʝʱʝʩʪʚʘ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʢʠʩʣʦʪ-
ʥʦʩʪʴ ʩʨʝʜʳ (SO2., HF, HCL, NO x, O3), ʦʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ. 
ɺ ʝʝ ʢʦʨʝ, ʜʨʝʚʝʩʠʥʝ ʠ ʭʚʦʝ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʦʢʘʟʳʚʘʷ 
ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʜʝʨʝʚʘ[5]. ʆʜʠʥ ʠʟ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ï ʙʠʦʠʥʜʠʢʘʮʠʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʨʝʜ ʩ 
ʧʦʤʦʱʴʶ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ï ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʨʘʙʦʪʳ ʤʳ ʭʦʪʠʤ 

https://forum.xumuk.ru/
https://chemege.ru/kisloty/
https://krown.by/news/novosti/zashchita-ot-korrozii/
https://leroymerlin.ru/advice/kraski/kak-udalit-rzhavchinu-s-metalla-v-domashnih-usloviyah/?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://leroymerlin.ru/advice/kraski/kak-udalit-rzhavchinu-s-metalla-v-domashnih-usloviyah/?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://tech.onliner.by/2022/02/05/razedaet-li-kola-rzhavchinu-i-pochemu
https://ru.wikipedia.org/wiki/%D0%A0%D0%B6%D0%B0%D0%B2%D1%87%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B6%D0%B0%D0%B2%D1%87%D0%B8%D0%BD%D0%B0
https://www.1metallobaza.ru/blog/kak-my-stradaem-ot-rzhavchiny
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ʚʳʷʩʥʠʪʴ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʚ ʛʦʨʦʜʝ ɺʝʣʠʢʠʝ ʃʫʢʠ ʠ ʥʝʢʦʪʦʨʳʭ ʝʛʦ 
ʦʢʨʝʩʪʥʦʩʪʝʡ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʙʠʦʠʥʜʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʟʫ-
ʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ[7]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 
ʊʝʤʘ ʧʨʦʝʢʪʘ çɺʣʠʷʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʭʚʦʠè. ɹʣʘʛʦʜʘʨʷ 

ʜʘʥʥʳʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʧʨʦʝʢʪʘʤ, ʧʦʩʚʷʱʝʥʥʳʤ ʦʜʥʦʤʫ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 
ʥʘʧʨʘʚʣʝʥʠʡ ʵʢʦʣʦʛʠʠ ï ʙʠʦʠʥʜʠʢʘʮʠʠ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʜʥʠ-
ʤʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʩʦʭʨʘʥʝʥʠʠ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʢʦ-
ʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʯʠʩʣʝ ʩʘʤʳʭ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ.  

ʇʨʦʙʣʝʤʘ ʯʠʩʪʦʪʳ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʠʤʝʪʴ ʜʦʩʪʦʚʝʨʥʳʝ 
ʜʘʥʥrʝ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 
ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʨʝʜʳ[4].  

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʩʦʩʪʦʷ-
ʥʠʝ ʭʚʦʠ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; 
2. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʠʩʩʣʝʜʦʚʘʥʠʷ; 
3. ʀʟʫʯʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘ-

ʢʘʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʩʦʩʝʥ; 
4. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʩʪʠ ʘʥʘ-

ʣʠʟ ʚʣʠʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ; 

5. ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʳʚʦʜ ʦ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʇʩʢʦʚʩʢʦʡ ʦʙ-
ʣʘʩʪʠ. 

ɻʠʧʦʪʝʟʘ: ʇʦ ʠʛʣʘʤ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʨʘʩʪʫʱʝʡ ʚ ʛʦʨʦʜʝ ɺʝʣʠʢʠʝ ʃʫʢʠ, 
ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʪʦʜʠʢʠ. 

 
ɻʣʘʚʘ 1. ɽʣʴ ʢʘʢ ʙʠʦʠʥʜʠʢʘʪʦʨ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

1.1 ʆʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɽʣʴ ʦʙʳʢʥʦʚʝʥʥʘʷ (Picea abies) ð ʭʚʦʡʥʦʝ ʜʝʨʝʚʦ, ʚʠʜ 

ʨʦʜʘ ʝʣʴ (Picea) ʩʝʤʝʡʩʪʚʘ ʩʦʩʥʦʚʳʝ (Pinaceae) (ʨʠʩ.1), ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ. ʆʙʳʯʥʦ ʵʪʦ ʚʳʩʦ-
ʢʠʝ (60-90 ʤ) ʩʪʨʦʡʥʳʝ ʜʝʨʝʚʴʷ ʩ ʫʟʢʦʡ ʢʦʥʫʩʦʚʠʜʥʦʡ ʢʨʦʥʦʡ. ʍʚʦʷ ʨʘʩʧʦʣʦʞʝʥʘ ʩʧʠ-
ʨʘʣʴʥʦ, ʭʚʦʠʥʢʠ ʯʝʪʳʨʝʭʛʨʘʥʥʳʝ ʠʣʠ ʧʣʦʩʢʠʝ, ʜʝʨʞʘʪʴʩʷ ʥʘ ʜʝʨʝʚʝ 5-12 ʣʝʪ, ʟʘ-
ʪʝʤ ʟʘʤʝʥʷʶʪʩʷ ʥʦʚʳʤʠ. ɾʠʚʫʪ ʝʣʠ ʜʦ 500-600 ʣʝʪ[1]. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʭʚʦʷ ʠ ʧʦʙʝʛʠ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ  
 

ʈʠʩ.1 ɽʣʴ ʦʙʳʢʥʦʚʝʥʥʘʷ 
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1.2. ɹʠʦʠʥʜʠʢʘʮʠʷ 
ɹʠʦʠʥʜʠʢʘʮʠʷ ï ɻ ʪʦ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʩ ʧʦʤʦʱʴʶ ʞʠʚʳʭ ʦʙʲʝʢʪʦʚ, ʦʜʠʥ 

ʠʟ ʤʝʪʦʜʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ[8]. ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʳ ʚʘʞʥʘ ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʟʘʛʨʷʟʥʠʪʝʣʠ. ʍʚʦʡʥʳʝ ʨʘʩʪʝʥʠʷ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʳ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʩʨʝʜʳ, ʦʪʨʘʙʦʪʘʥʥʦʡ ʚʳʭʣʦʧʘʤʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʭʠʤʠʯʝ-
ʩʢʠʤʠ ʢʦʤʙʠʥʘʪʘʤʠ, ʵʪʠʤ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʚʳʙʦʨ ʝʣʠ ʢʘʢ ʙʠʦʠʥʜʠʢʘʪʦʨʘ. ʆʩʦʙʝʥʥʦ 
ʩʠʣʴʥʦ ʦʥʠ ʩʪʨʘʜʘʶʪ ʦʪ ʩʝʨʥʠʩʪʦʛʦ ʛʘʟʘ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʭʚʦʠ ʫ ʝʣʠ ʩʦʩʪʘʚʣʷʝʪ 5-6ʣʝʪ. 

¶ ʇʦʜ ʚʣʠʷʥʠʝʤ ʪʦʢʩʠʢʘʥʪʘ ʫ ʝʣʠ ʧʨʦʠʩʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ; 

¶ ʋʤʝʥʴʰʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʭʚʦʠ, ʦʪʤʠʨʘʥʠʝ ʧʦʙʝʛʦʚ; 

¶ ʇʦʷʚʣʝʥʠʝ ʥʝʢʨʦʟʦʚ (ʦʤʝʨʪʚʣʝʥʠʝ ʪʢʘʥʝʡ); 

¶ ʀʟʨʝʞʠʚʘʥʠʝ ʢʨʦʥʳ; 

¶ ʋʤʝʥʴʰʝʥʠʝ ʰʠʨʠʥʳ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ[6] 
 

1.3 ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 
 

ʄʝʪʦʜ ʙʠʦʠʥʜʠʢʘʮʠʠ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʝʥ ʠ ʦʙʫʩʣʦʚʣʝʥ ʩʢʦʨʦʩʪʴʶ, ʧʨʦʩʪʦʪʦʡ ʠ ʜʝʰʝ-
ʚʠʟʥʦʡ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ. ɽʛʦ ʩʫʪʴ:cʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʦʙʱʠʡ ʘʥʘ-
ʣʠʟ, ʥʘ ʢʘʢʠʭ ʫʯʘʩʪʢʘʭ ʥʘʠʙʦʣʴʰʠʡ ʠʥʜʝʢʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʭʚʦʠ. ɼʣʷ ʝʛʦ 
ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʤʫʪʦʚʢʠ, ʧʫʪʸʤ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ 
ʧʦʙʝʛʦʚ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ʠ ʣʠʥʝʡʢʠ (ʩʤ. ʈʠʩʫʥʦʢ 2). ʇʦʟʞʝ ʩʨʘʚʥʠʪʴ ʠʥʜʝʢʩʳ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ. ɿʘʪʝʤ ʦʪʦʙʨʘʪʴ ʠʟ ʫʞʝ ʤʥʦʡ ʠʟʫʯʝʥʥʳʭ ʜʝʨʝʚʴʝʚ 150 ʭʚʦ-
ʠʥʦʢ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʛʦʜʘ ʞʠʟʥʠ ʩ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ. ɿʘʪʝʤ 
ʭʚʦʠʥʢʠ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʛʨʫʧʧʳ:  

1. ʅʝʧʦʚʨʝʞʜʝʥʥʘʷ ʭʚʦʷ  
2. ʍʚʦʷ ʩ ʯʘʩʪʠʯʥʳʤ ʫʩʳʭʘʥʠʝʤ  
3. ʍʚʦʠʥʢʠ ʩ ʧʦʣʥʳʤ ʫʩʳʭʘʥʠʝʤ (ʧʦʞʝʣʪʝʚʰʠʝ) 

 
ʏʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 

 
ʈʠʩʫʥʦʢ 2-ʈʘʙʦʯʝʝ ʤʝʩʪʦ 
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ɻʣʘʚʘ 2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 
2.1. ʉʙʦʨ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 
ɺʦ ʚʨʝʤʷ ʢʘʥʠʢʫʣ ʤʳ ʘʢʪʠʚʥʦ ʟʘʥʷʣʠʩʴ ʧʦʠʩʢʦʤ ʝʣʝʡ ʦʙʳʢʥʦʚʝʥʥʳʭ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʷʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʢʦʪʦʨʦʡ ʙʳʣʦ ʛʦ-
ʨʦʜʝ ɺʝʣʠʢʠʝ ʃʫʢʠ. ɽʣʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʷʜʦʤ ʩ ʜʦʨʦʛʦʡ, ʥʘ ʢʦʪʦʨʦʡ 
ʚ ʤʠʥʫʪʫ ʧʨʦʝʟʞʘʝʪ ʙʦʣʴʰʝ 10 ʤʘʰʠʥ, ʘ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʠ ʙʦʣʝʝ 20, ʚʳʧʫʩʢʘʶʱʠʭ 
ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʄʝʩʪʦʤ ʩ ʥʘʠʤʝʥʴʰʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʙʳʣʘ ɿʝʣʸʥʘʷ ʟʦʥʘ, ʨʘʩʧʦʣʦ-
ʞʝʥʥʘʷ ʚ ɺʝʣʠʢʦʣʫʢʩʢʦʤ ʨʘʡʦʥʝ ʠ ɽʣʦʚʘʷ ʘʣʣʝʷ ʚ ʇʫʰʢʠʥʩʢʠʭ. 

 
ʈʠʩʫʥʦʢ 5 ï ɿʝʣʸʥʘʷ ʟʦʥʘ ʨʷʜʦʤ ʩ ʛʦʨʦʜʦʤ 
2.2.  ʀʟʫʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʭʚʦʠʥʦʢ 

 
ʄʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʠʥʜʝʢʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ɽʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ (Q), ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ. 
ʈʘʩʯʸʪ ʠʥʜʝʢʩʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ɽʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ (Q) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʜʘʥʥʦʡ ʬʦʨʤʫʣʝ: 

ὗ
σ ὄρ ς ὄς ρ ὄσ

ὄρ ὄς ὄσ
 

 

 

 
ʈʠʩʫʥʦʢ 3- ʋʣʠʮʳ ʛʦʨʦʜʘ 
ɺʝʣʠʢʠʝ ʃʫʢʠ 

 ʈʠʩʫʥʦʢ 4- ɽʣʦʚʘʷ ʘʣʣʝʷ ʚ ʇʫʰʢʠʥ-
ʩʢʠʭ ʛʦʨʘʭ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 
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ɺ1, ɺ2, ɺ3 ï ʢʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1, 2 
ʠ 3 ʛʦʜʘ. 

ʊʘʙʣʠʮʘ 1- ʈʘʩʯʝʪ ʠʥʜʝʢʩʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʭʚʦʠʥʦʢ  

ʋʯʘʩʪʢʠ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʢʩʠʯʥʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ 

ʋʯʘʩʪʢʠ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘ-
ʛʨʷʟʥʸʥʥʦʩʪʠ  

1 (ʩ ʤʝʥʴʰʝʡ 
ʪʨʘʥʩʧʦʨʪʥʦʡ 
ʘʢʪʠʚʥʦʩʪʴʶ) 

2 (ʩ ʥʘʠʙʦʣʴ-
ʰʝʡ ʪʨʘʥʩ-
ʧʦʨʪʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʴʶ) 

ʊʝʢʫʱʠʡ ʛʦʜ 0 0 

ɺʦʟʨʘʩʪ 2-3 ʛʦʜʘ 6 9 

ɺʦʟʨʘʩʪ 3-4 ʛʦʜʘ  4 1 

ɹʦʣʝʝ 4-ʭ ʣʝʪ 0 0 

ɼʘʪʘ ʦʪʙʦʨʘ  05.11.2023 

Q (ʫʯʘʩʪʦʢ 1) = 6 * 2 + 4 * 3/10 = 2,4% 
Q (ʫʯʘʩʪʦʢ 2) = 9 * 2 + 1 * 3/10 = 2,1% 
ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʚʳʚʦʜ, ʯʪʦ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʘʪʤʦ-

ʩʬʝʨʳ ʥʘ 1 ʫʯʘʩʪʢʝ ʥʠʞʝ, ʯʝʤ ʥʘ 2, ʦʧʠʨʘʷʩʴ ʥʘ ʠʥʜʝʢʩʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ.  
 Q1> Q2 
ʕʪʠʭ ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʦʧʨʦʚʝʨʞʝʥʠʷ ʤʦʝʡ ʪʝʦʨʠʠ, ʧʦʵʪʦʤʫ ʩʣʝ-

ʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʠʟʫʯʝʥʠʝ ʜʘʣʴʰʝ. 
 

2.3 ʉʭʝʤʘ ʦʧʳʪʘ 
 

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʤʳ ʨʘʩʧʨʝʜʝʣʠʣʠ ʚʝʪʦʯʢʠ ʦʨʠʝʥʪʠ-
ʨʫʷʩʴ ʥʘ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʟʘʥʷʣʠʩʴ ʩʙʦʨʦʤ ʭʚʦʠʥʦʢ ʩ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ, ʘ ʟʘʪʝʤ ʠʭ 
ʜʘʣʴʥʝʡʰʠʤ ʘʥʘʣʠʟʦʤ.  

ʇʦʩʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʠʪʦʛʝ ʫ ʥʘʩ ʧʦʣʫʯʠʣʦʩʴ 2 ʛʨʫʧʧʳ: 
ɻʨʫʧʧʘ 1: ʤʝʩʪʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʪʦʢʩʠʯʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ɻʨʫʧʧʘ 2: ʤʝʩʪʘ ʩ ʥʘʠʤʝʥʴʰʠʤ ʪʦʢʩʠʯʥʳʤ, ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ 3 ʧʦʜ-

ʛʨʫʧʧʳ:  
1. ʅʝʧʦʚʨʝʞʜʝʥʥʘʷ ʭʚʦʷ  
2. ʍʚʦʷ ʩ ʯʘʩʪʠʯʥʳʤ ʫʩʳʭʘʥʠʝʤ 
3. ʍʚʦʷ ʩ ʧʦʣʥʳʤ ʫʩʳʭʘʥʠʝʤ (ʧʦʞʝʣʪʝʚʰʠʝ) 

  
ʈʠʩʫʥʦʢ 6 ï ʆʙʨʘʟʝʮ ʭʚʦʠ ʩ ʫʯʘʩʪʢʘ ʩ 
ʥʘʠʙʦʣʴʰʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʴʶ 

ʈʠʩʫʥʦʢ 7 ï ʆʙʨʘʟʝʮ ʭʚʦʠ ʩ ʫʯʘʩʪʢʘ ʩ 
ʥʘʠʤʝʥʴʰʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʴʶ 
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2.4 ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʭʚʦʠ ɽʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʤʝʩʪʘʭ ʩ ʧʦʚʳʰʝʥ-

ʥʳʤ ʪʦʢʩʠʯʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 
 

ʀʩʩʣʝʜʦʚʘʚ ʩʦʩʪʦʷʥʠʝ ʭʚʦʠ ɽʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʤʝʩʪʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʪʦʢʩʠʯ-
ʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʤʳ ʧʦʣʫʯʠʣʠ ʜʘʥʥʳʝ ʠ ʚʥʝʩʣʠ ʠʭ ʚ ʪʘʙʣʠʮʫ 2. 

 

 
 

 
 
 

ʊʘʙʣʠʮʘ 2- ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʭʚʦʠ ʫ ɽʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʚʳ-
ʩʦʢʠʤ ʚʣʠʷʥʠʝʤ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ 

ʉʦʩʪʦʷʥʠʝ ʭʚʦʠʥʦʢ 
ʅʦʤʝʨʘ ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʨʝʚʴʝʚ 

1 2 3 4 5 6 7 

ʆʙʱʝʝ ʯʠʩʣʦ ʭʚʦʠʥʦʢ, 
ʰʪ. 

150 150 150 150 150 
150 

150 

ʇʦʣʥʦʝ ʫʩʳʭʘʥʠʝ, ʰʪ. 23 36 32 28 17 21 36 

ʇʨʦʮʝʥʪ ʭʚʦʠʥʦʢ ʩ ʧʦʣ-
ʥʳʤ ʫʩʳʭʘʥʠʝʤ, % 

15,3% 24,0% 21,3% 18,7% 11,3% 14,0% 24,0% 

ʏʘʩʪʠʯʥʦʝ ʫʩʳʭʘʥʠʝ, ʰʪ. 26 21 24 34 18 13 25 

ʇʨʦʮʝʥʪ ʭʚʦʠʥʦʢ ʩ ʯʘ-
ʩʪʠʯʥʳʤ ʫʩʳʭʘʥʠʝʤ, % 

17,3% 14,0% 16,0% 22,7% 12,0% 8,7% 16,7% 

ʅʝʧʦʚʨʝʞʜʝʥʥʳʝ ʭʚʦ-
ʠʥʢʠ, ʰʪ. 

101 93 94 88 115 116 89 

ʇʨʦʮʝʥʪ ʥʝʧʦʚʨʝʞʜʝʥ-
ʥʳʭ ʭʚʦʠʥʦʢ, % 

67,3% 62,0% 62,7% 58,7% 76,7% 77,3% 59,3% 

 
 

 
ʈʠʩʫʥʦʢ 8 ï ʇʨʦʮʝʩʩ ʨʘ-

ʙʦʪʳ 
ʈʠʩʫʥʦʢ 9 ï ʀʟʫʯʝ-
ʥʠʝ ʭʚʦʠʥʢʠ ʩ ʧʦ-
ʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ 

ʈʠʩʫʥʦʢ 10 ï ʍʚʦʠʥʢʘ ʧʦʜ ʤʠʢʨʦ-
ʩʢʦʧʦʤ 


