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ʈʠʩ. 1. ʋʪʚʦʨʝʥʥʷ ʥʝʨʚʦʚʦʾ 

ʪʨʫʙʢʠ ʟʘʨʦʜʢʘ ʢʫʨʯʘʪʠ. 
ɸ ï ʩʪʘʜʽʷ ʥʝʨʚʦʚʦʾ ʧʣʘʩʪʠʥʢʠ; ɹ ï ʟʘ-

ʤʠʢʘʥʥʷ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ; ɺ ï ʚʽʜʦʢʨʝʤ-

ʣʝʥʥʷ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʽ ʥʝʨʚʦʚʦʛʦ 

ʛʨʝʙʝʥʷ ʚʽʜ ʝʢʪʦʜʝʨʤʠ. 

1 ï ʝʢʪʦʜʝʨʤʘ, 2 ï ʧʝʨʚʠʥʥʘ ʤʝʟʦʜʝʨʤʘ, 

3 ï ʝʥʪʦʜʝʨʤʘ, 4 ï ʥʝʨʚʦʚʽ ʚʘʣʠʢʠ, 5 ï  

ʥʝʨʚʦʚʠʡ ʞʦʣʦʙʦʢ, 6 ï ʰʢʽʨʥʘ ʝʢʪʦ-

ʜʝʨʤʘ, 7 ï ʥʝʨʚʦʚʠʡ ʛʨʝʙʽʥʴ, 8 ï ʥʝʨʚʦ-

ʚʘ ʪʨʫʙʢʘ, 9 ï ʤʝʟʝʥʭʽʤʘ, 10 ï ʭʦʨʜʘ 

(ɸ.ɻ.ʂʥʦʨʨʝ, ʟ ɺ.ɻ.ɽʣʠʩʝʝʚ, 1983). 
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ʅʝʨʚʦʚʘ ʪʢʘʥʠʥʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ 

ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʽ ʥʝʡʨʦʛʣʽ,ʾ ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʬʫʥʢʮʽʾ 

ʩʧʨʠʡʥʷʪʪʷ ʧʦʜʨʘʟʥʝʥʴ, ʟʙʫʜʞʝʥʥʷ, ʚʠʨʦʙʣʝʥʥʷ ʽʤʧʫʣʴʩʫ ʽ ʡʦʛʦ 

ʧʝʨʝʜʘʯʽ. ɺʦʥʘ ʻ ʦʩʥʦʚʦʶ ʙʫʜʦʚʠ ʦʨʛʘʥʽʚ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʛʫʣʷʮʽʶ ʚʩʽʭ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ, ʾʭʥʶ ʽʥʪʝʛʨʘʮʽʶ ʚ 

ʦʨʛʘʥʽʟʤʽ ʽ ʟʚô̫ ʟʦʢ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʋ ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ ʚʠʜʽʣʷʶʪʴ ʜʚʘ ʪʠʧʠ ʢʣʽʪʠʥ ï ʥʝʨʚʦʚʽ ʽ 

ʛʣʽʘʣʴʥʽ (ʛʨ. glia ï ʢʣʝʡ). ʅʝʨʚʦʚʽ ʢʣʽʪʠʥʠ (ʥʝʡʨʦʥʠ, ʘʙʦ 

ʥʝʡʨʦʮʠʪʠ) ï ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ, 

ʱʦ ʚʠʢʦʥʫʶʪʴ ʩʧʝʮʠʬʽʯʥʫ ʬʫʥʢʮʽʶ. ʅʝʡʨʦʛʣʽ̫  ʟʘʙʝʟʧʝʯʫʻ 

ʽʩʥʫʚʘʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ, ʟʜʽʡʩʥʶʶʯʠ ʦʧʦʨʥʽ, 

ʪʨʦʬʽʯʥʽ, ʨʦʟʤʝʞʫʚʘʣʴʥʽ, ʩʝʢʨʝʪʦʨʥʫ ʽ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʾ. 

 

ʈʦʟʚʠʪʦʢ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ  

ʅʝʨʚʦʚʘ ʪʢʘʥʠʥʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟ ʜʦʨʩʘʣʴʥʦʾ ʝʢʪʦʜʝʨʤʠ. ʋ 

18-ʜʝʥʥʦʛʦ ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ ʝʢʪʦʜʝʨʤʘ ʧʦ ʩʝʨʝʜʥʽʡ ʣʽʥʽʾ ʩʧʠʥʠ 

ʜʠʬʝʨʝʥʮʽʶʻʪʴʩʷ ʽ ʪʦʚʱʘʻ, ʬʦʨʤʫʶʯʠ ʥʝʨʚʦʚʫ ʧʣʘʩʪʠʥʢʫ, 

ʣʘʪʝʨʘʣʴʥʽ ʢʨʘʾ ʷʢʦʾ ʧʽʜʥʽʤʘʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʥʝʨʚʦʚʽ ʚʘʣʠʢʠ, ʘ 

ʤʽʞ ʚʘʣʠʢʘʤʠ ʬʦʨʤʫʻʪʴʩʷ ʥʝʨʚʦʚʠʡ ʞʦʣʦʙʦʢ (ʈʠʩ. 1, ʜʠʚ. ʪʘʢʦʞ 

Ăʆʩʥʦʚʠ ʧʦʨʽʚʥʷʣʴʥʦʾ ʝʤʙʨʽʦʣʦʛʽʾ. ʅʝʡʨʫʣʷʮʽʷò). 

ʇʝʨʝʜʥʽʡ ʢʽʥʝʮʴ ʥʝʨʚʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʨʦʟʰʠʨʶʻʪʴʩʷ, 

ʫʪʚʦʨʶʶʯʠ ʧʽʟʥʽʰʝ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ. ʃʘʪʝʨʘʣʴʥʽ ʢʨʘʾ 

ʧʨʦʜʦʚʞʫʶʪʴ ʧʽʜʥʽʤʘʪʠʩʷ ʽ ʨʦʩʪʠ ʫ ʤʝʜ̔ʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʦʢʠ 

ʥʝ ʟʫʩʪʨʽʥʫʪʴʩʷ ʽ ʥʝ ʟʽʣʣʶʪʴʩʷ ʧʦ ʩʝʨʝʜʥʽʡ ʣʽʥʽʾ ʚ ʥʝʨʚʦʚʫ ʪʨʫʙʢʫ, 
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ʱʦ ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʚʽʜ ʣʝʞʘʯʦʾ ʥʘʜ ʥʝʶ ʝʧ̔ ʜʝʨʤʘʣʴʥʦʾ 

ʝʢʪʦʜʝʨʤʠ. ʇʦʨʦʞʥʠʥʘ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʜʦʨʦʩʣʠʭ ʫ 

ʚʠʛʣʜ̫ʽ ʩʠʩʪʝʤʠ ʰʣʫʥʦʯʢʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʢʘʥʘʣʫ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ.  

ʏʘʩʪʠʥʘ ʢʣʽʪʠʥ ʥʝʨʚʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʥʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʥʽ 

ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʥʽ ʝʧ̔ʜʝʨʤʘʣʴʥʦ ʾ ʝʢʪʦʜʝʨʤʠ, ʘ ʫʪʚʦʨʶ  ̒

ʩʢʫʧʯʝʥʥʷ ʟ ʙʦʢʽʚ ʚʽʜ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʱʦ ʟʣʠʚʘʶʪʴʩʷ ʚ ʧʫʭʢʠʡ 

ʪʷʞ, ̫ʢʠʡ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʤʽʞ ʥʝʨʚʦʚʦʶ ʪʨʫʙʢʦʶ ʽ 

ʝʧ̔ʜʝʨʤʘʣʴʥʦ ʁ ʝʢʪʦʜʝʨʤʦ,ʁ ï ʥʝʨʚʦʚʠʡ ʛʨʝʙʽʥʴ ʘʙʦ ʛʘʥʛʣʽʦʟʥʘ 

ʧʣʘʩʪʠʥʢʘ. 

ɿ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʥʘʜʘʣʽ ʬʦʨʤʫʶʪʴʩʷ ʥʝʡʨʦʥʠ ʽ ʤʘʢʨʦʛʣʽ̫  

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ʅʝʨʚʦʚʠʡ ʛʨʝʙʽʥʴ ʜʘʻ ʧʦʯʘʪʦʢ 

ʥʝʡʨʦʥʘʤ ʯʫʪʣʠʚʠʭ ʽ ʘʚʪʦʥʦʤʥʠʭ ʛʘʥʛʣʽʾʚ, ʢʣʽʪʠʥʘʤ ʤô̫ ʢʦʾ 

ʤʦʟʢʦʚʦʾ ʽ ʧʘʚʫʪʠʥʥʦʾ ʦʙʦʣʦʥʦʢ ʤʦʟʢʫ ʽ ʜʝʷʢʠʭ ʚʠʜʽʚ ʛʣʽʾ: 

ʥʝʡʨʦʣʝʤʦʮʠʪʘʤ (ʰʚʘʥʥʚ̔ʩɹʢʠʤ ʢʣʽʪʠʥʘʤ), ʢʣʽʪʠʥʘʤ-ʩʘʪʝʣʽʪʘʤ 

ʛʘʥʛʣʽʾʚ. ɿ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʝʥʷ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘʢʦʞ ʢʣʽʪʠʥʠ 

ʤʦʟʢʦʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ, ʤʝʣʘʥʦʮʠʪʠ ʰʢʽʨʠ, 

ʯʘʩʪʠʥʘ ʢʣʽʪʠʥ APUD-ʩʠʩʪʝʤʠ
1
 ʪʘ ʽʥ. 

ʋ ʬʦʨʤʫʚʘʥʥʽ ʛʘʥʛʣʽʾʚ V, VII, IX ʽ X ʧʘʨ ʯʝʨʝʧʥʠʭ ʥʝʨʚʽʚ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ, ʢʨʽʤ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʝʥʷ, ʪʘʢʦʞ ʥʝʡʨʦʛʝʥʥ ̔ʧʣʘʢʦʜʠ, 

ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʧʦʪʦʚʱʝʥʥʷ ʝʢʪʦʜʝʨʤʠ ʟ ʙʦʢʽʚ ʥʝʨʚʦʚʦʾ 

ʪʨʫʙʢʠ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ, ʫ ʢʨʘʥʽʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ ʟʘʨʦʜʢʘ. 

ʅʝʨʚʦʚʘ ʪʨʫʙʢʘ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʝʤʙʨʽʦʛʝʥʝʟʫ ʷʚʣʷʻ ʩʦʙʦʶ 

ʙʘʛʘʪʦʨʷʜʥʠʡ ʥʝʡʨʦʝʧʽʪʝʣʽʡ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʪʨʠʯʥʠʭ, ʘʙʦ 

ʚʝʥʪʨʠʢʫʣʷʨʥʠʭ (ʣʘʪ. ventrum ï ʯʝʨʝʚʦ), ʢʣʽʪʠʥ (ʈʠʩ. 2). 

ʅʘʜʘʣʽ ʚ ʥʝʨʚʦʚʽʡ ʪʨʫʙʮʽ ʜʠʬʝʨʝʥʮʽʶʻʪʴʩʷ ʪʨʠ ʢʦʥʮʝʥʪʨʠʯʥʽ 

ʰʘʨʠ: ʚʥʫʪʨʽʰʥʽʡ ï ʝʧ®ʥʜʠʤʥʠʡ (ʛʨ. ʝp®ndima ï ʚʝʨʭʥʽʡ ʦʜʷʛ), 

ʧʨʦʤʽʞʥʠʡ ï ʧʣʘʱʦʚʠʡ, ʘʙʦ ʤʘʥʪʽʡʥʠʡ, ʟʦʚʥʽʰʥʽʡ ï ʢʨʘʡʦʚʘ 

ʚʫʘʣʴ, ʘʙʦ ʤʘʨʛʽʥʘʣʴʥʠʡ ʰʘʨ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ 

ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʶ ʧʦʛʨʘʥʠʯʥʫ ʤʝʤʙʨʘʥʫ, ʘ ʢʨʘʡʦʚʘ ʚʫʘʣʴ 

ʦʪʦʯʝʥʘ ʟʦʚʥʽʰʥʴʦʶ ʧʦʛʨʘʥʠʯʥʦʶ ʤʝʤʙʨʘʥʦʶ.  

ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʪʨʠʯʥʠʭ ʢʣʽʪʠʥ 

ʧʝʨʝʚʘʞʥʦ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ, ʟʦʩʝʨʝʜʞʝʥʠʭ ʧʦʙʣʠʟʫ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʛʨʘʥʠʯʥʦʾ ʤʝʤʙʨʘʥʠ. ɺʦʥʠ ʘʢʪʠʚʥʦ ʧʦʜʽʣʷʶʪʴʩʷ, 

                                                 
1
 APUD-ʩʠʩʪʝʤʘ ï ʘʙʨʝʚʽʘʪʫʨʘ ʚʽʜ Amine Precursor Uptake, Decarboxylase. ʉʫʢʫʧʥʽʩʪʴ 

ʝʥʜʦʢʨʠʥʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʩʝʢʨʝʪʫʶʪʴ ʧʝʧʪʠʜʥʽ ʛʦʨʤʦʥʠ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʨʽʟʥʠʭ ʦʨʛʘʥʘʭ. 

ʂʣʽʪʠʥʠ APUD-ʩʠʩʪʝʤʠ ʤʽʩʪʷʪʴ ʜʝʢʘʨʙʦʢʩʠʣʘʟʫ ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʩʠʥʪʝʟʫʶʪʴ ʛʦʨʤʦʥʠ 

ʰʣʷʭʦʤ ʜʝʢʘʨʙʦʢʩʠʣʫʚʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʽʚ ʘʤʽʥʽʚ. 
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ʈʠʩ. 2. ʉʧʠʥʥʠʡ ʤʦʟʦʢ ʟʘʨʦʜʢʘ ʩʩʘʚʮʷ ʥʘ 

ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ. 

ɸ ï ʥʝʨʚʦʚʘ ʧʣʘʩʪʠʥʢʘ; ɹ, ɺ ï ʙʽʣʴʰ ʧʽʟʥʽ 

ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ. 

1 ï ʢʣʽʪʠʥʠ ʥʝʨʚʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, 2 ï ʤʽʪʦʟ 

ʤʘʪʨʠʯʥʠʭ ʢʣʽʪʠʥ ʚ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ, 3 ï 

ʤʘʥʪʽʡʥʠʡ ʰʘʨ, 4 ï ʢʨʘʡʦʚʘ ʚʫʘʣʴ, 5 ï ʟʦʚ-

ʥʽʰʥʷ ʧʦʛʨʘʥʠʯʥʘ ʤʝʤʙʨʘʥʘ, 6 ï ʚʥʫʪʨʽʰʥʷ 

ʧʦʛʨʘʥʠʯʥʘ ʤʝʤʙʨʘʥʘ, 7 ï ʤʝʟʝʥʭʽʤʘ 

(ʍʘʨʜʝʩʪʽ, ʟ ɽʣʠʩʝʝʚ ɺ.ɻ, 1983). 

ɺ 

2 

3 

4 

5 

6 

7 

ɹ 

2 

3 

 4 

ɸ 1 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷʤ ʾʭʥʽʭ ʷʜʝʨ ʫ ʤʝʞʘʭ 

ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʽ ʟʤʽʥʦʶ ʬʦʨʤʠ ʢʣʽʪʠʥ.  

 

ʊʽ ʢʣʽʪʠʥʠ, ʱʦ ʟʘʢʽʥʯʠʣʠ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʚʠʩʝʣʷʶʪʴʩʷ ʫ 

ʤʘʥʪʽʡʥʠʡ ʰʘʨ, ʜʝ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʫ ʥʝʡʨʦʙʣʘʩʪʠ ï ʢʣʽʪʠʥʠ ʟ 

ʚʝʣʠʢʠʤ ʢʫʣʷʩʪʠʤ ʷʜʨʦʤ, ʱʽʣʴʥʠʤ ʷʜʝʨʮʝʤ ʪʘ ʙʣʽʜʦʶ 

ʮʠʪʦʧʣʘʟʤʦʶ, ʷʢʽ ʜʘʶʪʴ ʧʦʯʘʪʦʢ ʚʩʽʤ ʥʝʡʨʦʥʘʤ ʮʝʥʪʨʘʣʴʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʎʅʉ). ʏʘʩʪʠʥʘ ʥʘʱʘʜʢʽʚ ʤʘʪʨʠʯʥʠʭ ʢʣʽʪʠʥ 

ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʫ ʤʘʥʪʽʡʥʦʤʫ ʰʘʨʽ ʫ ʛʣʽʦʙʣʘʩʪʠ, ̫ ʢʽ ʟʙʝʨʽʛʘʶʪ ɹ

ʧʨʠ ʮʴʦʤʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʣʽʬʝʨʘʮʽʾ. ʈʝʰʪʘ ʤʘʪʨʠʯʥʠʭ ʢʣʽʪʠʥ 

ʟʘʣʠʰʘʻʪʴʩʷ in situ (ʣʘʪ. ï ʥʘ ʤʽʩʮʽ), ʫʪʚʦʨʶʶʯʠ ʤʘʡʙʫʪʥʶ 

ʝʧʝʥʜʠʤʫ (ʈʠʩ. 3). 

ʇʣʘʱʦʚʠʡ, ʘʙʦ ʤʘʥʪʽʡʥʠʡ ʰʘʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʣʽʪʠʥ, ʱʦ 

ʧʝʨʝʤʽʩʪʠʣʠʩʷ ʟ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ï ʥʝʡʨʦʙʣʘʩʪʚ̔ ʽ ʛʣʦ̔ʙʣʘʩʪʚ̔. 

ʅʝʡʨʦʙʣʘʩʪʠ ʧʦʚʥʽʩʪʶ ʚʪʨʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʜʽʣʫ ʽ ʥʘʜʘʣʽ 

ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚ ʥʝʡʨʦʥʠ. ʅʝʡʨʦʥʠ ʷʚʣʷʶʪʴ ʢʣʘʩʠʯʥʠʡ 

ʧʨʠʢʣʘʜ ʩʪʘʪʠʯʥʦʾ ʧʦʧʫʣʷʮʽʾ ʢʣʽʪʠʥ. ʅʽ ʟʘ ʷʢʠʭ ʫʤʦʚ in vivo (ʣʘʪ. 

ï ʚʞʠʚʫ, ʧʨʠʞʠʪʪʻʚʦ) ʚʦʥʠ ʥʝ ʟʜʘʪʥʽ ʜʦ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ. ɭʜʠʥʠʤ ʚʽʜʦʤʠʤ ʚʠʢʣʶʯʝʥʥʷʤ ʻ ʥʶʭʦʚʽ ʥʝʡʨʦʥʠ 

ʝʧʽʪʝʣʽʶ ʥʦʩʦʚʠʭ ʭʦʜʽʚ. ʉʣʽʜ, ʦʜʥʘʢ, ʟʘʟʥʘʯʠʪʠ ʧʨʠ ʮʴʦʤʫ, ʱʦ 

ʜʞʝʨʝʣʦʤ ʨʦʟʚʠʪʢʫ ʜʣʷ ʥʠʭ ʩʣʫʞʘʪʴ ʥʶʭʦʚʽ ʧʣʘʢʦʜʠ. ɻʣʽʦʙʣʘʩʪʠ 

ʧʨʦʜʦʚʞʫʶʪʴ ʧʦʜʽʣʷʪʠʩ ɹ ʽ ʜʘʶʪʴ ʧʦʯʘʪʦʢ ʘʩʪʨʦʮʠʪʘʤ ʽ 

ʦʣʛ̔ʦʜʝʥʜʨʦʮʠʪʘʤ. ɿʜʘʪʥʽʩʪʴ ʜʦ ʧʦʜʽʣʫ ʥʝ ʚʪʨʘʯʘʶʪʴ ʮʽʣʢʦʤ ʽ 

ʟʨʽʣʽ ʛʣʦ̔ʮʠʪʠ. ʅʦʚʦʫʪʚʦʨʝʥʥʷ ʥʝʡʨʦʥʽʚ ʧʨʠʧʠʥʷʻʪʴʩʷ ʚ ʨʘʥʥʴʦʤʫ 

ʧ̔ ʩʣʷʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ.  

ʆʩʢʽʣʴʢʠ ʯʠʩʣʦ ʥʝʡʨʦʥʽʚ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʩʢʣʘʜʘʻ 

ʧʨʠʙʣʠʟʥʦ 1 ʪʨʠʣʴʡʦʥ, ʦʯʝʚʠʜʥʦ, ʫ ʩʝʨʝʜʥʴʦʤʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 
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ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʚ 1 ʭʚʠʣʠʥʫ ʬʦʨʤʫʻʪʴʩʷ 2,5 ʤʽʣʴʡʦʥʠ 

ʥʝʡʨʦʥʽʚ.  

ɿ ʢʣʽʪʠʥ ʤʘʥʪʽʡʥʦʛʦ ʰʘʨʫ ʫʪʚʦʨʶʪ̒ʴʩʷ ʩʽʨʘ ʨʝʯʦʚʠʥʘ 

ʩʧʠʥʥʦʛʦ ʽ ʯʘʩʪʠʥʘ ʩʽʨʦʾ ʨʝʯʦʚʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʄʘʨʛʽʥʘʣʴʥʠʡ ʰʘʨ (ʘʙʦ ʢʨʘʡʦʚʘ ʚʫʘʣʴ) ʬʦʨʤʫʻʪʴʩʷ ʟ 

ʘʢʩʦʥʽʚ ʥʝʡʨʦʙʣʘʩʪʚ̔, ʱʦ ʚʨʦʩʪʘʶʪʴ ʫ ʥʝʾ, ʪʘ ʤʘʢʨʦʛʣʽʾ ʽ ʜʘʻ 

ʧʦʯʘʪʦʢ ʙʽʣʽʡ ʨʝʯʦʚʠʥʽ. ʋ ʜʝʷʢʠʭ ʦʙʣʘʩʪʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʢʣʽʪʠʥʠ ʧʣʘʱʦʚʦʛʦ ʰʘʨʫ ʤʽʛʨʫʶʪʴ ʜʘʣʽ, ʫʪʚʦʨʶʶʯʠ ʢʦʨʪʠʢʘʣʴʥʽ 

ʧʣʘʩʪʠʥʢʠ ï ʩʢʫʧʯʝʥʥʷ ʢʣʽʪʠʥ, ʟ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʢʦʨʘ ʚʝʣʠʢʦʛʦ 

ʤʦʟʢʫ ʽ ʤʦʟʦʯʢʘ (ʪʦʙʪʦ ʩʽʨʘ ʨʝʯʦʚʠʥʘ). 

ɺ ʤʽʨʫ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʙʣʘʩʪʫ ʟʤʽʥʶʻʪʴʩʷ 

ʩʫʙʤʢ̔ʨʦʩʢʦʧʽʯʥʘ ʙʫʜʦʚʘ ʡʦʛʦ ʷʜʨʘ ʽ ʮʠʪʦʧʣʘʟʤʠ. 

ʉʧʝʮʠʬʽʯʥʦʶ ʦʟʥʘʢʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ, ʱʦ 

ʧʦʯʘʣʘʩʷ, ʚʘʨʪʦ ʚʚʘʞʘʪʠ ʧʦʷʚʫ ʚ ʾʭʥʽʡ ʮʠʪʦʧʣʘʟʤʽ ʤʽʢʨʦʪʨʫʙʦʯʦʢ. 

ɰʭ ʢʽʣʴʢʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʑʝ ʟʦʚʩʽʤ 

ʥʝʜʘʚʥʦ ʚʚʘʞʘʣʦʩʴ, ʱʦ ʪʽʣʦ ʥʝʡʨʦʙʣʘʩʪʫ ʧʦʩʪʫʧʦʚʦ ʥʘʙʫʚʘʻ 

ʛʨʫʰʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʘ ʚʽʜ ʡʦʛʦ ʟʘʛʦʩʪʨʝʥʦʛʦ ʢʽʥʮʷ ʧʦʯʠʥʘʻ 

ʨʦʟʚʠʚʘʪʠʩʷ ʚʽʜʨʦʩʪʦʢ ï ʘʢʩʦʥ. ʇʽʟʥʽʰʝ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʽʥʰʽ 

ʚʽʜʨʦʩʪʢʠ ï ʜʝʥʜʨʠʪʠ. ʅʘʩʧʨʘʚʜʽ ʥʝʡʨʦʥʠ ʩʧʦʯʘʪʢʫ ʫʪʚʦʨʶʶʪʴ 

ʜʝʢʽʣʴʢʘ ʟʦʚʩʽʤ ʢʦʨʦʪʢʠʭ ʚʽʜʨʦʩʪʢʽʚ, ʧʦʪʝʥʮʽʡʥʦ ʟʜʘʪʥʠʭ ʩʪʘʪʠ 

1 

2 

3 

4 

ʈʠʩ. 3. ʄʽʛʨʘʮʽʷ ʤʘʪʨʠʯʥʠʭ ʢʣʽʪʠʥ ʚ 

ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. 

ʇʦʜʽʣ ʤʘʪʨʠʯʥʠʭ ʢʣʽʪʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʝʧʝʥ-

ʜʠʤʥʦʤʫ ʰʘʨʽ ʧʦʙʣʠʟʫ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʛʨʘʥʠʯ-

ʥʦʾ ʤʝʤʙʨʘʥʠ. ʏʘʩʪʠʥʘ ʥʘʱʘʜʢʽʚ ʚʠʩʝʣʷʻʪʴʩʷ ʫ 

ʤʘʥʪʽʡʥʠʡ ʰʘʨ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʤʘʪʨʠʯʥʘ ʢʣʽ-

ʪʠʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ, ʾʾ ʧʝʨʠ-

ʢʘʨʽʦʥ ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʛʨʘ-

ʥʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʽ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʤʘʥʪʽʡʥʦʛʦ 

ʰʘʨʫ, ʘʣʝ ʥʝ ʚʭʦʜʠʪʴ ʫ ʥʴʦʛʦ. ʆʜʥʠʤ ʚʽʜʨʦʩʪ-

ʢʦʤ ʪʘʢʘ ʢʣʽʪʠʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʟʚôʷʟʘʥʦʶ ʟ ʤʝʤ-

ʙʨʘʥʦʶ, ʽʥʰʠʡ ʾʾ ʚʽʜʨʦʩʪʦʢ ʧʨʦʥʠʢʘʻ ʫ ʤʘʥʪʽʡ-

ʥʠʡ ʰʘʨ ʽ ʜʦʩʷʛʘʻ ʟʦʚʥʽʰʥʴʦʾ ʧʦʛʨʘʥʠʯʥʦʾ ʤʝʤ-

ʙʨʘʥʠ. ʇʦʪʽʤ, ʟ ʧʦʚʝʨʥʝʥʥʷʤ ʧʝʨʠʢʘʨʽʦʥʫ ʫ 

ʚʥʫʪʨʽʰʥʶ ʯʘʩʪʠʥʫ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ 

ʟʦʚʥʽʰʥʽʡ ʚʽʜʨʦʩʪʦʢ ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʚʽʜ ʟʦʚ-

ʥʽʰʥʴʦʾ ʧʦʛʨʘʥʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʽ ʧʽʜʜʘʻʪʴʩʷ 

ʨʝʪʨʘʢʮʽʾ. ʊʘʢʘ ʢʣʽʪʠʥʘ ʟʥʦʚʫ ʧʦʜʽʣʷʻʪʴʩʷ ʽ ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ ʘʥʘʣʦʛʽʯʥʦʤʫ ʮʠʢʣʽ. 

1 ï ʟʦʚʥʽʰʥʷ ʧʦʛʨʘʥʠʯʥʘ ʤʝʤʙʨʘʥʘ, 2 ï 

ʤʘʥʪʽʡʥʠʡ ʰʘʨ, 3 ï ʝʧʝʥʜʠʤʥʠʡ ʰʘʨ, 4 ï 

ʚʥʫʪʨʽʰʥʷ ʧʦʛʨʘʥʠʯʥʘ ʤʝʤʙʨʘʥʘ (ʟ 

ɽ.ɻ.ʋʣʫʤʙʝʢʦʚ, ʖ.ɸ.ʏʝʣʠʰʝʚ, 1997). 
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ʘʙʦ ʘʢʩʦʥʦʤ, ʘʙʦ ʜʝʥʜʨʠʪʦʤ. ɰʭʥʶ ʜʦʣʶ ʚʠʟʥʘʯʘʻ ʝʢʩʧʨʝʩʽʷ 

ʥʝʡʨʦʤʦʜʫʣʽʥʫ (GAP-43) ï ʩʧʝʮʠʬʽʯʥʦʛʦ ʜʣʷ ʘʢʩʦʥʫ ʬʦʩʬʦʙʽʣʢʘ. 

ʋ ʧʨʦʮʝʩʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʙʣʘʩʪʚ̔ ʨʦʟʨʽʟʥʷʶʪʴ 

ʜʦʤʝʜʽʘʪʦʨʥʠʡ ʽ ʤʝʜ̔ʘʪʦʨʥʠʡ ʧʝʨʽʦʜʠ. ɼʦʤʝʜʽʘʪʦʨʥʠʡ ʧʝʨʽʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʨʦʟʚʠʪʢʦʤ ʫ ʪʽʣʽ ʥʝʡʨʦʙʣʘʩʪʫ 

ʦʨʛʘʥʝʣ ʩʠʥʪʝʟʫ ï ʚʽʣʴʥʠʭ ʨʠʙʦʩʦʤ, ʘ ʧʦʪʽʤ  ̔ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ. ʋ ʤʝʜ̔ʘʪʦʨʥʦʤʫ ʧʝʨʽʦʜʽ ʚ ʶʥʠʭ 

ʥʝʡʨʦʥʽʚ ʟô̫ ʚʣʷʶʪʴʩʷ ʧʝʨʰʽ ʧʫʭʠʨʮʽ, ʱʦ ʤʽʩʪʷʪʴ ʥʝʡʨʦʤʝʜʘ̔ʪʦʨ, ʘ 

ʚ ʪʠʭ, ʱʦ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ, ʽ ʟʨʽʣʠʭ ʥʝʡʨʦʥʘʭ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʦʨʛʘʥʝʣ ʩʠʥʪʝʟʫ ʽ ʩʝʢʨʝʮʽʾ, ʥʘʛʨʦʤʘʜʞʝʥʥʷ 

ʤʝʜʽʘʪʦʨʽʚ ʽ ʥʘʜʭʦʜʞʝʥʥʷ ʾʭ ʚ ʘʢʩʦʥ, ʫʪʚʦʨʝʥʥʷ ʩʠʥʘʧʩʚ̔ (ʛʨ. 

sĨnapsis ï ʩʧʦʣʫʯʝʥʥʷ, ʟʚôʷʟʦʢ). 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ, ʚʽʜʦʤʘ 

ʧʣʘʩʪʠʯʥʽʩʪʴ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦ 

ʩʪʘʨʦʩʪʽ. ʎʷ ʧʣʘʩʪʠʯʥʽʩʪʴ ʤʦʞʝ ʚʠʨʘʞʘʪʠʩʴ ʫ ʧʦʷʚʽ ʥʦʚʠʭ 

ʪʝʨʤʥ̔ʘʣʝʡ (ʣʘʪ. terminalis ï ʟʘʚʝʨʰʘʣʴʥʠʡ, ʢʽʥʮʝʚʠʡ) ʽ ʥʦʚʠʭ 

ʩʠʥʘʧʪʠʯʥʠʭ ʟʚô̫ ʟʢʽʚ. ʅʝʡʨʦʥʠ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʩʩʘʚʮʽʚ ʟʜʘʪʥʽ ʬʦʨʤʫʚʘʪʠ ʥʦʚʽ ʛʽʣʢʠ ʽ ʥʦʚʽ ʩʠʥʘʧʩʠ. ʇʣʘʩʪʠʯʥʽʩʪʴ 

ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚ ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ, 

ʘʣʝ ʯʘʩʪʢʦʚʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʡ ʫ ʜʦʨʦʩʣʠʭ ï ʧʨʠ ʟʤʽʥʽ ʨʽʚʥʽʚ 

ʛʦʨʤʦʥʽʚ, ʥʘʚʯʘʥʥʽ ʥʦʚʠʤ ʥʘʚʠʯʢʘʤ, ʪʨʘʚʤʽ ʡ ʽʥʰʠʭ ʚʧʣʠʚʘʭ. 

ʍʦʯʘ ʥʝʡʨʦʥʠ ʧʦʩʪʽʡʥʽ, ʾʭ ʩʠʥʘʧʪʠʯʥ ̔ ʟʚô̫ ʟʢʠ ʤʦʞʫʪʴ 

ʤʦʜʠʬʽʢʫʚʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ, ʱʦ ʤʦʞʝ ʚʠʨʘʞʘʪʠʩ,ɹ 

ʟʦʢʨʝʤʘ, ʫ ʟʙʽʣʴʰʝʥʥʽ ʘʙʦ ʟʤʝʥʰʝʥʥʽ ʾʭ ʯʠʩʣʘ. ʇʣʘʩʪʠʯʥʽʩʪʴ ʧʨʠ 

ʥʝʟʥʘʯʥʠʭ ʫʰʢʦʜʞʝʥʥʷʭ ʤʦʟʢʫ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʯʘʩʪʢʦʚʦʤʫ 

ʚʽʜʥʦʚʣʝʥʥʽ ʬʫʥʢʮʽʡ.  

ʈʝʘʣʽʟʘʮʽʷ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʘʥʦʚʣʝʥʥʷ ʞʦʨʩʪʢʦ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʩʢʣʘʜʥʦʾ 

ʩʠʩʪʝʤʠ, ʜʝ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʽ ʟʥʘʻ ʩʚʦʻ ʤʽʩʮʝ. ʎʷ 

ʥʝʡʤʦʚʽʨʥʦ ʩʢʣʘʜʥʘ (ʜʣʷ ʫʩʚʽʜʦʤʣʝʥʥʷ ʣʶʜʠʥʦʶ) ʟʘʜʘʯʘ ʚʩʝ ʞ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʥʝʡʨʦʦʥʪʦʛʝʥʝʟʽ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ʇʦʤʠʣʢʠ 

ʧʨʦʛʨʘʤʠ (ʜʝʬʝʢʪʥʽ ʛʝʥʠ) ʘʙʦ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ 

ʟʘʜʘʯʽ ʘʙʦ ʝʣʽʤʽʥʫʶʪʴ
2
 ʝʤʙʨʽʦʥ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ (ʟʘ ʨʽʟʥʠʤʠ 

ʦʮʽʥʢʘʤʠ ʣʝʪʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʪʠʧʫ ʩʷʛʘʻ 25 %), ʘʙʦ ʚʝʜʫʪʴ ʜʦ ʧʦʷʚʠ 

                                                 
2
 ɽʣʽʤʽʥʘʮʽʷ (ʣʘʪ. elimino ï ʚʠʥʦʰʫ ʟʘ ʧʦʨʽʛ, ʚʠʜʘʣʷʶ) ï ʟʘʛʠʙʝʣʴ ʦʨʛʘʥʽʟʤʽʚ ʚʥʘʩʣʽʜʦʢ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. 
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ʈʠʩ.  4. ɸʜʨʝʩʥʘ ʤʽʛʨʘʮʽʷ ʥʝʡʨʦʥʽʚ ʫ ʥʝʨʚʦʚʽʡ 

ʪʨʫʙʮʽ. 
ɸ ï ʬʨʘʛʤʝʥʪ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʥʘ ʧʦʧʝʨʝʯʥʦʤʫ ʨʦʟʨʽʟʽ 

(ʥʘʧʨʷʤʦʢ ʤʽʛʨʘʮʽʾ ʥʝʡʨʦʙʣʘʩʪʽʚ ʧʦʢʘʟʘʥʦ ʩʪʨʽʣʢʘʤʠ; 

ɹ ï ʧʝʨʝʩʫʚʘʥʥʷ ʥʝʡʨʦʙʣʘʩʪʫ ʚʟʜʦʚʞ ʚʽʜʨʦʩʪʢʘ 

ʢʣʽʪʠʥʠ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ (ʟ ɽ.ɻ.ʋʣʫʤʙʝʢʦʚ, 

ʖ.ɸ.ʏʝʣʠʰʝʚ, 1997). 

ɸ ɹ 

ʜʝʬʝʢʪʽʚ ʨʦʟʚʠʪʢʫ (ʥʘʧʨʠʢʣʘʜ, IQ
3
 Ò 90). ɾʦʨʩʪʢʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʤʦʟʢʫ ʚʠʟʥʘʯʘʶʪʴ ʜʚʘ ʤʦʤʝʥʪʠ: ʘʜʨʝʩʥʘ ʤʽʛʨʘʮʽʷ ʢʣʽʪʠʥ ʪʘ 

ʩʧʨʷʤʦʚʘʥʠʡ ʨʽʩʪ ʾʭʥʽʭ ʚʽʜʨʦʩʪʢʽʚ. ʌʝʥʦʤʝʥʠ ʽʥʜʫʢʮʽʾ, ʘʜʨʝʩʥʦʾ 

ʤʽʛʨʘʮʽʾ ʢʣʽʪʠʥ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʨʦʩʪʫ ʘʢʩʦʥʽʚ, ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ, ʪ.ʟʚ. 

ʥʝʡʨʦʪʨʦʬʽʯʥʽ ʚʟʘʻʤʦʜʽʾ ʜʦʙʨʝ ʚʽʜʦʤʽ ʜʣʷ ʥʝʨʚʦʚʦ ʾʩʠʩʪʝʤʠ.  

ʗʢ ʚʞʝ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʚ ʧʨʦʮʝʩʽ ʤʦʨʬʦʛʝʥʝʟʫ ʥʝʡʨʦʙʣʘʩʪʠ 

ʚʠʩʝʣʷʶʪʴʩʷ ʟ ʝʧʝʥʜʠʤʥʦʛʦ ʫ ʤʘʥʪʽʡʥʠʡ ʰʘʨ. ʎʝ ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʻ 

ʘʜʨʝʩʥʦʶ ʤʽʛʨʘʮʽʻʶ ʢʣʽʪʠʥ. ʇʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʠ ʚʝʣʠʢʦʛʦ 

ʤʦʟʢʫ ʽ ʤʦʟʦʯʢʘ ʥʝʡʨʦʙʣʘʩʪʠ ʤʽʛʨʫʶʪʴ ʽ ʫ ʢʨʘʡʦʚʫ ʚʫʘʣʴ (ʈʠʩ. 4). 

ʋ ʤʦʟʦʯʢʫ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʰʘʨ ʢʣʽʪʠʥ 

ʇʫʨʢʽʥʷ (ʇʫʨʢʽʥôʻ)
4
 (ʛʘʥʛʣʽʦʟʥʽ 

ʥʝʡʨʦʥʠ). ɸʣʝ ʥʝ ʚʩʽ ʥʝʡʨʦʙʣʘʩʪʠ ʮʽʻʾ 

ʣʦʢʘʣʽʟʘʮʽʾ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʫ 

ʛʘʥʛʣʽʦʟʥʽ ʥʝʡʨʦʥʠ ʤʦʟʦʯʢʘ. ʏʘʩʪʠʥʘ ʟ 

ʥʠʭ ʤʽʛʨʫʻ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʫʪʚʦʨʶʶʯʠ ʢʣʽʪʠʥʠ-ʟʝʨʥʘ ʽ ʢʣʽʪʠʥʠ 

ɻʦʣʴʜʞʽ ɯɯ ʪʠʧʫ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ 

ʟʝʨʥʠʩʪʦʛʦ ʰʘʨʫ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʩʧʨʷʤʦʚʘʥʽʡ 

ʤʽʛʨʘʮʽʾ ʢʣʽʪʠʥ ʚ ʤʝʞʘʭ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ 

ʤʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʧʽʜʪʨʠʤʫʶʯʽ ʢʣʽʪʠʥʠ 

ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʨʘʥʥʴʦʤʫ ʥʝʡʨʦʦʥʪʦʛʝʥʝʟʽ. ɰʭʥʽ ʪʽʣʘ 

ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ, ʘ 

ʜʦʚʛʽ ʚʽʜʨʦʩʪʢʠ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʚʩʽ ʰʘʨʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʜʦ ʾʾ 

ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ. ʉʘʤʝ ʧʦ ʚʽʜʨʦʩʪʢʘʭ ʢʣʽʪʠʥ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʽ 

ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʥʝʡʨʦʙʣʘʩʪʠ ʟ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʚ ʟʦʚʥʽʰʥʽ 

ʰʘʨʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. 
                                                 
3
 IQ (ʚʠʤʦʚʣʷʻʪʴʩʷ ʷʢ ʘʡ ʢôʶ) ï intelligence quotient (ʘʥʛʣ. ï ʨʦʟʫʤʦʚʦʛʦ ʨʦʟʚʠʪʢʫ 

ʢʦʝʬʽʮʽʻʥʪ) 
4
 Purkinje  (ʚʠʢʨʠʚʣʝʥʦ, ʧʨʘʚʠʣʴʥʦ ï Purkin) Jan Evangelista, 1787-1869, ʯʝʩʴʢʠʡ ʛʽʩʪʦʣʦʛ 

(ʄʦʨʘʚʽʷ), ʚʽʜʢʨʠʚ ʚʦʣʦʢʥʘ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʛʘʥʛʣʽʦʟʥʽ ʥʝʡʨʦʥʠ ʤʦʟʦʯʢʘ. 
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ʉʧʨʷʤʦʚʘʥʠʡ ʨʽʩʪ ʘʢʩʦʥʽʚ, ʷʢ ʽ ʘʜʨʝʩʥʘ ʤʽʛʨʘʮʽʷ ʢʣʽʪʠʥ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻʶ Ăʩʠʛʥʘʣ-ʚʽʜʧʦʚʽʜʴò. ʎʷ 

ʢʦʥʮʝʧʮʽʷ ʧʦʷʩʥʶʻ, ʷʢ ʥʝʡʨʦʥ ʫʧʽʟʥʘʻ ʚʣʘʩʥʫ ʦʙʣʘʩʪʴ ʽʥʥʝʨʚʘʮʽʾ ʽ 

ʟʥʘʭʦʜʠʪʴ ʚʣʘʩʥʦʛʦ, ʯʘʩʪʦ ʦʜʥʦʛʦ- ʜ̒ʠʥʦʛʦ ʩʝʨʝʜ ʙʝʟʣʽʯʽ, 

ʢʣʽʪʠʥʥʦʛʦ ʧʘʨʪʥʝʨʘ, ʽ ʷʢ ʫ ʤʦʟʢʫ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʯʠʩʣʝʥʥʽ 

ʧʝʨʝʧʣʝʪʝʥʽ ʚʽʜʨʦʩʪʢʠ ʥʝʡʨʦʥʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʚôʷʟʢʠ ʟ 

ʥʘʜʟʚʠʯʘʡʥʦʶ ʪʦʯʥʽʩʪʶ. ɺʽʜʨʦʩʪʦʢ ʥʝʡʨʦʥʫ ï ʘʢʩʦʥ ï ʦʜʨʘʟʫ ʽ 

ʙʝʟʧʦʤʠʣʢʦʚʦ ʟʥʘʭʦʜʠʪʴ ʩʚʦʾ ʤʽʰʝʥʽ. ʉʧʨʷʤʦʚʘʥʠʡ ʨʽʩʪ ʘʢʩʦʥʽʚ 

ʟʜʽʡʩʥʶʻ ʢʦʥʫʩ ʨʦʩʪʫ. 

ʂʦʥʫʩ ʨʦʩʪʫ ʷʚʣʷʻ ʩʦʙʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ 

ʪʝʨʤʽʥʘʣʽ ʘʢʩʦʥʫ, ʱʦ ʨʦʩʪʝ, ʫʧʝʨʰʝ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʫ ʉ.ʈʘʤʦʥ- -̔

ʂʘʭʘʣʝʤ
5
, ʷʢʘ ʤʘʻ ʥʘ ʢʽʥʮʽ ʙʫʣʘʚʦʧʦʜʽʙʥʝ ʧʦʪʦʚʱʝʥʥʷ ï 

ʣʘʤʝʣʦʧʦʜʽʶ, ʚʽʜ ʷʢʦʾ ʚʽʜʭʦʜʷʪʴ ʪʦʥʢʽ ʧʘʣʴʮʝʧʦʜʽʙʥʽ ʚʽʜʨʦʩʪʢʠ ï 

ʬʽʣʦʧʦʜʽʾ. ʌʽʣʦʧʦʜʽʾ ʨʦʩʪʫʪʴ ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʽ ʜʦʩʣʽʜʞʫʶʪʴ 

ʧʦʪʝʥʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʨʦʩʪʫ ʘʢʩʦʥʫ.  

ʉʪʦʩʦʚʥʦ ʤʝʭʘʥʽʟʤʽʚ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ (ʷʢ ʤʽʥʽʤʫʤ ï ʜʚʘ) 

ʧʨʠʧʫʱʝʥʴ. ʉ.ʈʘʤʦʥ- -̔ʂʘʭʘʣʴ ʩʬʦʨʤʫʣʶʚʘʚ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʭʝʤʦʪʨʦʧʽʟʤ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʨʠʧʫʱʝʥʥʷ, ʨʽʩʪ  ʘʢʩʦʥʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʛʨʘʜʽʻʥʪʦʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʭʽʤʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʤʽʰʝʥʽ. ɼʽʡʩʥʦ, in vitro
6
 ʛʨʘʜʽʻʥʪʠ 

ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʥʝʨʚʽʚ (NGF) ʪʘ ʘʮʝʪʠʣʭʦʣʽʥʫ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʥʘʧʨʷʤʦʢ ʨʦʩʪʫ ʘʢʩʦʥʽʚ. 

ɻʽʧʦʪʝʟʘ ʤʽʯʝʥʠʭ ʰʣʷʭʽʚ (ʟʘ ʽʥʰʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ, 

ʚʝʨʩʪʦʚʠʭ ʩʪʦʚʧʽʚ) ʧʨʠʧʫʩʢʘʻ ʥʘʷʚʥʽʩʪʴ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʽʪʦʢ, 

ʟʘʢʦʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʧʦʪʝʥʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ ʨʦʩʪʫ 

ʘʢʩʦʥʽʚ. ɺ ʤʽʨʫ ʨʦʩʪʫ ʧʽʦʥʝʨʩʴʢʠʡ ʘʢʩʦʥ ʧʦʩʣʽʜʦʚʥʦ ʟʯʠʪʫʻ ʦʜʥʫ 

ʟʘ ʦʜʥʦʶ ʤʽʪʢʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʤʽʞʢʣʽʪʠʥʥʦʤʫ ʧʨʦʩʪʦʨʽ ʘʙʦ ʥʘ 

ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ, ʽ ʨʦʩʪʝ ʚ ʥʝʦʙʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʉʣʽʜʦʤ ʟʘ ʥʠʤ 

ʤʽʛʨʫʶʪʴ ʚʽʜʨʦʩʪʢʠ ʽʥʰʠʭ ʘʢʩʦʥʽʚ, ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ ʬʦʨʤʫʻ 

ʪʨʘʢʪʠ ʫ ʎʅʉ ʪʘ ʥʝʨʚʠ ʥʘ ʧʝʨʠʬʝʨʽʾ. ʂʣʶʯʦʚʠʡ ʤʦʤʝʥʪ ʫʷʚʣʝʥʥʷ 

                                                 
5
 Ramon y Cajal Santiago, 1852-1934, ʽʩʧʘʥʩʴʢʠʡ ʥʝʡʨʦʛʽʩʪʦʣʦʛ, ʬʽʣʦʩʦʬ ʪʘ ʝʩʝʾʩʪ, 

ʪʚʦʨʝʮʴ ʥʝʡʨʦʥʥʦʾ ʪʝʦʨʽʾ, ʘʚʪʦʨ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ ʟ ʥʝʡʨʦʝʤʙʨʽʦʣʦʛʽʾ, 

ʤʽʢʨʦʩʢʦʧʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʮʝʥʪʨʘʣʴʥʦʾ ʪʘ ʧʝʨʠʬʝʨʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʦʜʠʥ ʟ ʪʚʦʨʮʽʚ 

ʪʝʦʨʽʾ ʢʦʣʴʦʨʦʚʦʾ ʬʦʪʦʛʨʘʬʽʾ. ʈʦʟʚʠʥʫʚ ʽ ʫʜʦʩʢʦʥʘʣʠʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʂʘʤʽʣʣʦ ɻʦʣʴʜʞʽ 

ʤʝʪʦʜ ʟʘʙʘʨʚʣʝʥʥʷ ʪʢʘʥʠʥʠ ʰʣʷʭʦʤ ʽʤʧʨʝʛʥʘʮʽʾ ʩʦʣʷʤʠ ʤʝʪʘʣʽʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʧʠʩʘʪʠ 

ʙʫʜʦʚʫ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʚʽʜʜʽʣʽʚ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʟʘ ʱʦ ʨʘʟʦʤ ʟ ʘʚʪʦʨʦʤ ʤʝʪʦʜʫ 

ʚʠʟʥʘʥʠʡ ʛʽʜʥʠʤ ʅʦʙʝʣʝʚʩʴʢʦʾ ʧʨʝʤʽʾ ʟ ʤʝʜʠʮʠʥʠ ʫ 1906 ʨ. 
6
 in vitro (ʣʘʪ. ï ʫ ʩʢʣʽ). ʊʝʨʤʽʥ ʩʪʦʩʫʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʝʟʢʣʽʪʠʥʥʠʭ ʩʠʩʪʝʤ ʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷʤ ʢʣʽʪʠʥ ʪʘ ʪʢʘʥʠʥ, ʚʠʜʽʣʝʥʠʭ ʟ 

ʦʨʛʘʥʽʟʤʫ. ʈʦʟʫʤʽʻʪʴʩʷ ʷʢ Ăʚ ʝʢʩʧʝʨʠʤʝʥʪʽò. 
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ʧʨʦ ʟʘʟʜʘʣʝʛʽʜʴ ʥʘʤʽʯʝʥʽ ʰʣʷʭʠ ï ʫʧʽʟʥʘʚʘʥʥʷ ï ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʦʣʝʢʫʣʠ ʘʜʛʝʟʽʾ. 

 ʄʦʣʝʢʫʣʠ ʘʜʛʝʟʽʾ ʚʙʫʜʦʚʘʥʽ ʚ ʧʣʘʟʤʦʣʝʤʫ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʧʦʟʘʢʣʽʪʠʥʥʦʤʫ ʤʘʪʨʠʢʩʽ. ʄʝʤʙʨʘʥʥʽ ʤʦʣʝʢʫʣʠ ʣʘʤʝʣʦʧʦʜʽʾ ʪʘ 

ʬʽʣʦʧʦʜʽʡ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʫ 

ʧʨʦʩʪʦʨʽ ʨʦʩʪʫ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʽʢʩʘʮʽʶ ʢʦʥʫʩʫ ʨʦʩʪʫ ʥʘ ʧʦʚʝʨʭʥʽ 

ʤʽʰʝʥʽ ʫ ʧʦʪʨʽʙʥʦʤʫ ʤʽʩʮʽ ʡ ʫ ʧʦʪʨʽʙʥʠʡ ʯʘʩ. ʆʜʥʽʻʁ ʟ ʪʘʢʠʭ 

ʤʦʣʝʢʫʣ ʻ ʥʝʡʨʦʤʦʜʫʣʽʥ.  

ɯʟ ʤʦʣʝʢʫʣ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ (ʣʘʤʽʥʽʥ, ʬʽʙʨʦʥʝʢʪʠʥ, 

ʢʦʣʘʛʝʥ) ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥ ̫ ʤʘʻ, ʡʤʦʚʽʨʥʦ, ʣʘʤʽʥʽʥ. ʎʝʡ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʡ ʙʽʣʦʢ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʚʠʩʪʫʧʘʻ 

ʧʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ ʧʦʚʝʨʭʥʝʶ ʢʣʽʪʠʥʠ ʽ ʤʦʣʝʢʫʣʘʤʠ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ (ʜʠʚ. Ăʇʨʠʥʮʠʧʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʢʘʥʠʥ. 

ɽʧʽʪʝʣʽʘʣʴʥʽ ʪʢʘʥʠʥʠò). In vitro ʣʘʤʽʥʽʥ ʧʽʜʪʨʠʤʫʻ ʘʜʛʝʟʽʶ, ʨʦʟ- 

ʧʣʘʩʪʫʚʘʥʥʷ ʪʘ ʤʽʛʨʘʮʽʶ ʢʣʽʪʠʥ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʨʽʩʪ ʘʢʩʦʥʽʚ, 

ʚʠʞʠʚʘʥʥʷ ʥʝʡʨʦʥʽʚ ʽ ʧʨʠʢʨʽʧʣʝʥʥʷ ʢʦʥʫʩʽʚ ʨʦʩʪʫ ʜʦ ʩʫʙʩʪʨʘʪʽʚ. 

ʋ ʧʦʧʫʣʷʮʽʾ ʥʝʡʨʦʥʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ ʨʘʥʥʽʭ ʩʪʘʜʽʡ ʨʦʟʚʠʪʢʫ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʦʥʪʦʛʝʥʝʟʫ, ʤʘʻ ʤʽʩʮʝ ʤʘʩʦʚʘ 

ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥ. ʎʷ ʟʘʧʨʦʛʨʘʤʦʚʘʥʘ ʬʽʟʽʦʣʦʛʽʯʥʘ ʟʘʛʠʙʝʣʴ 

ʢʣʽʪʠʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʷʢ ʫ ʮʝʥʪʨʘʣʴʥʦʾ, ʪʘʢ ʽ ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ 

ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ. ʆʙʩʷʛ ʩʫʙʧʦʧʫʣʷʮʽʾ ʥʝʡʨʦʥʽʚ, ʷʢʽ ʛʠʥʫʪʴ 

ʧʨʦʪʷʛʦʤ ʦʥʪʦʛʝʥʝʟʫ, ʦʮʽʥʶʶʪʴ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ ï ʚʽʜ 25 ʜʦ 

75%. ɯʥʦʜʽ ʫ ʧʦʧʫʣʷʮʽʾ ʛʠʥʫʪʴ ʚʩʽ ʥʝʡʨʦʥʠ (ʥʘʧʨʠʢʣʘʜ, ʪʽ, ʱʦ 

ʥʝʩʫʪʴ ʤʽʪʢʫ ʜʣʷ ʩʧʨʷʤʦʚʘʥʦʛʦ ʨʦʩʪʫ ʘʢʩʦʥʽʚ).  

ɯʩʥʫʻ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʝʨʝʚʘʛʫ ʫ ʙʦʨʦʪʴʙʠ ʟʘ ʚʠʞʠʚʘʥʥʷ 

ʤʘʶʪʴ ʪʽ ʥʝʡʨʦʥʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʨʘʥʽʰʝ, ʰʚʠʜʰʝ ʨʦʩʪʫʪʴ, 

ʫʪʚʦʨʶʶʪʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʢʦʥʪʘʢʪʠ ʟ ʤʽʰʝʥʷʤʠ, ʤʝʥʰ ʟʘʣʝʞʥʽ 

ʚʽʜ ʪʨʦʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʜʘʪʥʽ ʰʚʠʜʢʦ ʟʙʽʣʴʰʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ 

ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʮʠʭ ʬʘʢʪʦʨʽʚ ʽ ʪ.ʜ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʧʝʨʝʚʘʛʫ ʫ 

ʚʠʞʠʚʘʥʥʽ ʤʘʶʪʴ ʥʘʡʘʢʪʠʚʥʽʰʽ ʫ ʤʽʞʢʣʽʪʠʥʥʠʭ ʚʟʘʻʤʦʜʽʷʭ 

ʥʝʡʨʦʥʠ.  

ɺʽʜʦʤʦ ʪʘʢʦʞ, ʱʦ ʚʠʞʠʚʘʥʥʷ ʜʝʷʢʠʭ ʥʝʡʨʦʥʽʚ ʙʝʟʭʨʝʙʝʪʥʠʭ 

ʧʦʚʥʽʩʪʶ ʢʦʥʪʨʦʣʶʻʪʴʩʷ. ʊʘʢ, ʫ ˇʨʫʥʪʦʚʦʾ ʥʝʤʘʪʦʜʠ ʤʫʪʘʮʽʾ ʧʦ 

ʛʝʥʫ ced-3 ʟʘʧʦʙʽʛʘʶʪʴ ʟʘʧʨʦʛʨʘʤʦʚʘʥʽʡ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ. ɸʥʘʣʦʛʠ 

ʪʘʢʠʭ ʛʝʥʽʚ ʤʘʻ ʽ ʣʶʜʠʥʘ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʨʠʯʠʥʠ ʧʦʩʪʽʡʥʦʾ ʟʘʛʠʙʝʣʽ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ 

(ʾʾ ʥʘʟʠʚʘʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʦʶ) ʫ ʧʽʩʣʷʥʘʪʘʣʴʥʦʤʫ ʦʥʪʦʛʝʥʝʟʽ ʥʝ 

ʟʦʚʩʽʤ ʟʨʦʟʫʤʽʣʽ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʫ ʣʶʜʠʥʠ ʱʦʨʽʯʥʦ ʛʠʥʝ ʙʣʠʟʴʢʦ 
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10 ʤʣʥ ʥʝʡʨʦʥʽʚ, ʘ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ ʤʦʟʦʢ ʚʪʨʘʯʘʻ 0,1 % ʚʩʽʭ 

ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ. ʈʦʟʧʦʚʩʶʜʞʝʥʠʤ ʻ ʥʘʡʙʽʣʴʰ ʧʦʚʝʨʭʥʝʚʝ 

ʧʦʷʩʥʝʥʥʷ ï ʚʧʣʠʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʤʽʢʨʦʦʪʦʯʝʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ, ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ) ʽ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʂʦʥʮʝʧʮʽʷ ʥʝʡʨʦʪʨʦʬʽʯʥʠʭ ʚʟʘʻʤʦʜʽʡ ʧʝʨʝʜʙʘʯʘʻ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʦʙʤʽʥ ʤʽʞ ʥʝʡʨʦʥʘʤʠ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʭʽʤʽʯʥʦʾ ʧʝʨʝʜʘʯʽ ʟʙʫʜʞʝʥʥʷ ʫ ʩʠʥʘʧʩʘʭ. ɿʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻʶ, 

ʪʘʢʠʡ ʦʙʤʽʥ ʧʽʜʪʨʠʤʫʻ ʬʝʥʦʪʠʧ ʚʟʘʻʤʦʜʽʶʯʠʭ ʢʣʽʪʠʥ ʥʘ ʨʽʚʥʽ, 

ʘʜʝʢʚʘʪʥʦʤʫ ʚʠʢʦʥʘʥʥʶ ʾʭʥʴʦʾ ʬʫʥʢʮʽʾ. ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʧʽʩʣʷ 

ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʨʚʘ ʽʥʥʝʨʚʦʚʘʥʠʡ ʥʠʤ ʩʢʝʣʝʪʥʠʡ ʤôʷʟ ʧʽʜʜʘʻʪʴʩʷ 

ʛʽʧʦʪʨʦʬʽʾ (ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, ʨʦʟʨʦʩʪʘʥʥʷ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʽʥ.). ʈʝʛʝʥʝʨʘʮʽʷ ʥʝʨʚʘ ʚʽʜʥʦʚʣʶʻ 

ʥʦʨʤʘʣʴʥʠʡ ʩʪʘʥ ʤôʷʟʽʚ. ɺʽʜʦʤʦ ʪʘʢʦʞ, ʱʦ ʚʩʽ ʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ 

ʦʜʥʦʾ ʥʝʡʨʦʤʦʪʦʨʥʦʾ ʦʜʠʥʠʮʽ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʦʛʦ ʪʠʧʫ. ʎʽ ʪʘ 

ʙʘʛʘʪʦ ʽʥʰʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʤʫʩʠʣʠ ʚʠʨʽʰʠʪʠ, ʱʦ ʤʦʪʦʥʝʡʨʦʥʠ 

ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʽʥʥʝʨʚʦʚʘʥʽ ʥʠʤʠ ʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ ʥʝʡʨʦʪʨʦʬʽʯʥʠʡ 

ʝʬʝʢʪ. ʌʘʢʪʦʨʠ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʥʝʚʽʜʦʤʽ, ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ 

ʡʜʝʪʴʩʷ ʧʨʦ ʩʧʝʮʽʘʣʴʥʽ ʛʦʨʤʦʥʦʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʧʨʦ ʟʘʡʚʫ ʧʨʦʩʪʦʪʫ ʪʘʢʦʛʦ ʧʨʠʧʫʱʝʥʥʷ ʩʚʽʜʯʠʪʴ ʬʘʢʪ 

ʽʤʤʦʙʽʣʽʟʘʮʽʡʥʦʾ ʛʽʧʦʪʨʦʬʽʾ ʤôʷʟʽʚ, ʪ.ʪ. ʘʥʘʣʦʛʽʯʥʠʡ ʜʝʥʝʨʚʘʮʽʾ ʽ 

ʪʘʢʦʞ ʟʚʦʨʦʪʥʠʡ ʝʬʝʢʪ ʚʠʢʣʠʢʘʻ ʟʥʝʨʫʭʦʤʣʝʥʥʷ ʤôʷʟʽʚ.  

 

ʅʝʡʨʦʥ  

ʅʝʡʨʦʥʠ (ʪʝʨʤʽʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ɺʽʣʴʛʝʣʴʤ ʬʦʥ ɺʘʣʴʜʝʡʝʨ
7
), 

ʘʙʦ ʥʝʡʨʦʮʠʪʠ, ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʣʽʪʠʥʠ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʟʜʽʡʩʥʶʁ ʪʴ  ʛʝʥʝʨʘʮʽʶ, ʦʜʝʨʞʘʥʥʷ, ʽ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʫ ʥʘ ʽʥʰʽ 

ʥʝʡʨʦʥʠ, ʤô̫ ʟʦʚʽ ʘʙʦ ʩʝʢʨʝʪʦʨʥʽ ʢʣʽʪʠʥʠ, ʯʠʤ ʚʣʘʩʥʝ ʽ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʤʦʟʢʫ ʜʦ ʧʝʨʝʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʥʘʥʥʷ ʥʝʨʚʦʚʦʶ ʩʠʩʪʝʤʦʶ ʽʥʪʝʛʨʘʪʠʚʥʠʭ ʬʫʥʢʮʽʡ. ʅʝʡʨʦʥ ʻ 

ʤʦʨʬʦʣʦʛʽʯʥʦ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʩʘʤʦʩʪʽʡʥʦʶ ʦʜʠʥʠʮʝʶ, ʘʣʝ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʚʦʾʭ ʚʽʜʨʦʩʪʢʽʚ ʟʜʽʡʩʥʶʻ ʩʠʥʘʧʪʠʯʥ ̔ ʢʦʥʪʘʢʪʠ ʟ 

                                                 
7
 Waldeyer (Waldeyer-Hartz) Wilhelm, von, 1836-1921, ʥʽʤʝʮʴʢʠʡ ʘʥʘʪʦʤ ʽ ʧʘʪʦʣʦʛ, 

ʟʘʩʥʦʚʥʠʢ ʛʝʨʤʘʥʩʴʢʦʛʦ ʘʥʘʪʦʤʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ (1886 ʨ.), ʚʚʽʚ ʫ ʛʽʩʪʦʣʦʛʽʶ ʪʝʨʤʽʥʠ 

Ăʥʝʡʨʦʥò, Ăʭʨʦʤʦʩʦʤʘò, Ăʧʣʘʟʤʘʪʠʯʥʘ ʢʣʽʪʠʥʘò, Ăʧʫʣʴʧʘò, Ăʤʦʪʦʨʥʘ ʢʽʥʮʝʚʘ ʧʣʘʩʪʠʥʢʘò 

ʽ ʪ.ʜ. ʁʦʛʦ ʽʤôʷ ʥʦʩʠʪʴ ʨʷʜ ʘʥʘʪʦʤʽʯʥʠʭ ʫʪʚʦʨʝʥʴ: Ăʜʦʨʽʞʢʘ ɺʘʣʴʜʝʡʝʨʘò ʫ ʰʣʫʥʢʫ, 

ʣʽʤʬʘʪʠʯʥʝ ʢʽʣʴʮʝ ɺʘʣʴʜʝʡʝʨʘ-(ʇʠʨʦʛʦʚʘ) ʫ ʛʣʦʪʮʽ ʪʘ ʽʥ. 
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ʈʠʩ. 5. ʄʫʣʴʪʠʧʦʣʷʨʥʠʡ ʥʝʡʨʦʥ. 

ɸʢʩʦʥ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦ ʪʝʨʤʽʥʘʣʽ ʚʽʜʨʽʟʘʥʦ. 1 ï ʧʝʨʠʢʘʨʽʦʥ, 2 ï 

ʷʜʨʦ, 3 ï ʜʝʥʜʨʠʪʠ, 4 ï ʘʢʩʦʥʥʠʡ ʛʦʨʙʦʢ, 5 ï ʛʽʣʢʠ ʘʢʩʦʥʫ, 6 ï 

ʪʝʨʤʽʥʘʣʴ ʘʢʩʦʥʫ (ʟ ɽ.ɻ.ʋʣʫʤʙʝʢʦʚ, ʖ.ɸ.ʏʝʣʳʰʝʚ, 1997).  

1 

2 

5 

3 

4 

6 

ʽʥʰʠʤʠ ʥʝʡʨʦʥʘʤʠ, ʫʪʚʦʨʶʶʯʠ ʨʝʬʣʝʢʪʦʨʥʽ ʜʫʛʠ ï ʣʘʥʢʠ 

ʣʘʥʮʶʛʘ, ʟ ʷʢʦʛʦ ʧʦʙʫʜʦʚʘʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ.  

ʋ ʢʦʞʥʦʤʫ ʥʝʡʨʦʥʽ ʨʦʟʨʽʟʥʷʶʪʴ ʪʽʣʦ (ʧʝʨʠʢʘʨʽʦʥ) ʽ 

ʚʽʜʨʦʩʪʢʠ, ʱʦ ʚʽʜʭʦʜʷʪʴ ʚʽʜ ʥʴʦʛʦ ï ʘʢʩʦʥ ʪʘ ʨʦʟʛʘʣʫʞʝʥʽ 

ʜʝʥʜʨʠʪʠ (ʈʠʩ. 5). 

ʇʝʨʠʢʘʨʽʦʥ ʤʽʩʪʠʪʴ ʷʜʨʦ, ɻʨɽʇʈ, ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ, 

ʤʽʪʦʭʦʥʜʨʽʾ, ʣʽʟʦʩʦʤʠ, ʝʣʝʤʝʥʪʠ ʮʠʪʦʩʢʝʣʝʪʫ, ʚʢʣʶʯʝʥʥʷ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʝʡʨʦʥʽʚ ʣʶʜʠʥʠ ʤʽʩʪʠʪʴ ʦʜʥʝ ʦʢʨʫʛʣʝ 

ʩʚʽʪʣʝ ʷʜʨʦ, ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʮʝʥʪʨʽ ʢʣʽʪʠʥʠ. ɼʚʦʷʜʝʨʥʽ, ʘ ʪʠʤ 

ʙʽʣʴʰʝ ʙʘʛʘʪʦʷʜʝʨʥʽ, ʥʝʡʨʦʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʢʨʘʡ ʟʨʽʜʢʘ 

(ʟʘʟʚʠʯʘʡ ʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ), ʾʭ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʘʙʦʨʪʠʚʥʽ 

ʧʨʦʷʚʠ ʨʝʛʝʥʝʨʘʮʽʾ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ. ʍʨʦʤʘʪʠʥ ʷʜʨʘ ʥʝʡʨʦʥʘ ʤʘʻ 

ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʯʝʨʝʟ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʡ ʦʙôʻʤ 

ʷʜʨʦ ʧʨʠ ʩʚʽʪʣʦʚʽʡ ʤʽʢʨʦʩʢʦʧʽʾ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʛʣʷʜʘʻ ʤʘʡʞʝ 

ʧʦʨʦʞʥʽʤ. ʗʜʝʨʮʝ, ʷʢ ʧʨʘʚʠʣʦ, ʦʜʥʝ, ʚʝʣʠʢʝ ʽ ʩʠʣʴʥʦ ʙʘʟʦʬʽʣʴʥʝ. 

 

 

 

 

 

 

 

ʂʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʨʦʟʚʠʥʫʪʠʡ ʜʦʙʨʝ, 

ʦʩʦʙʣʠʚʦ ʫ ʚʝʣʠʢʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʥʝʡʨʦʥʘʭ. ʁʦʛʦ 

ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʽʞ ʷʜʨʦʤ ʽ ʤʽʩʮʝʤ 

ʚʽʜʛʘʣʫʞʝʥʥʷ ʘʢʩʦʥʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʤʦʛʫʪʥʽʡ ʪʨʘʥʩʧʦʨʪ ʙʽʣʢʽʚ, 

ʩʠʥʪʝʟʦʚʘʥʠʭ ʫ ɻʨɽʇʈ ʧʝʨʠʢʘʨʽʦʥʫ, ʚ ʘʢʩʦʥ. ɼʽʣʷʥʢʘ ʮʠʪʦʧʣʘʟʤʠ, 

ʱʦ ʧʨʠʣʷʛʘʻ ʜʦ ʤʽʩʮʷ ʚʽʜʛʘʣʫʞʝʥʥʷ ʘʢʩʦʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʘʢʩʦʥʥʠʡ ʛʦʨʙʦʢ. ʇʣʘʟʤʦʣʝʤʘ ʘʢʩʦʥʥʦʛʦ ʛʦʨʙʢʘ ï ʥʘʡʟʙʫʜʣʠʚʽʰʘ 

ʜʽʣʷʥʢʘ ʥʝʡʨʦʥʫ ï ʻ ʤʽʩʮʝʤ ʛʝʥʝʨʘʮʽʾ ʧʦʪʝʥʮʽʘʣʽʚ ʜʽʾ.  

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ ʫʪʚʦʨʶʻ ʫ 

ʮʠʪʦʧʣʘʟʤʽ ʦʩʝʨʝʜʢʠ ʽʟ ʱʽʣʴʥʦʧʨʠʣʷʛʘʶʯʠʭ ʮʠʩʪʝʨʥ ï 

ʝʨʛʘʩʪʦʧʣʘʟʤʫ. ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʝʪʠʣʝʥʦʚʠʤ ʩʠʥʽʤ ʽ ʩʚʽʪʣʦʚʽʡ 

ʤʽʢʨʦʩʢʦʧʽʾ ʮʽ ʜʽʣʷʥʢʠ ʚʠʷʚʣʷʶʪʴ ʙʘʟʦʬʽʣʽʶ ʽ ʤʘʶʪʴ ʚʠʛʣʷʜ 
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ʛʨʫʜʦʢ (ʈʠʩ. 6). ʎʽ ʛʨʫʜʢʠ ʚʧʝʨʰʝ ʦʧʠʩʘʚ ʌʨʘʥʮ ʅʠʩʩʣʴ
8
, 

ʥʘʟʚʘʚʰʠ ʾʭʥʶ ʩʫʢʫʧʥʽʩʪʴ ʪʠʛʨʦʾʜʦʤ
9
. ɯʥʰʽ ʥʘʟʚʠ ï 

ʭʨʦʤʘʪʦʬʽʣʴʥʘ ʩʫʙʩʪʘʥʮʽʷ, ʨʝʯʦʚʠʥʘ ʅʽʩʩʣ̫ ï ʪʝʞ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ʄʦʨʬʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʠʛʨʦʾʜʫ ʤʘʻ 

ʚʝʣʠʢʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ: 1) ʪʠʛʨʦʾʜ ʥʽʢʦʣʠ ʥʝ ʟʘʧʦʚʥʶʻ 

ʮʠʪʦʧʣʘʟʤʫ ʘʢʩʦʥʥʦʛʦ ʛʦʨʙʢʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘ ʡʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʚʠʟʥʘʯʘʪʠ ʭʘʨʘʢʪʝʨ ʚʽʜʨʦʩʪʢʽʚ ʥʝʡʨʦʥʘ (ʘʢʩʦʥ ʯʠ 

ʜʝʥʜʨʠʪ), 2) ʱʽʣʴʥʽʩʪʴ ʪʠʛʨʦʾʜʘ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʩʥʦ ʚʠʟʥʘʯʘʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʨʦʥʘ, 3) ʨʦʟʧʦʨʦʰʝʥʥʷ ʪʠʛʨʦʾʜʥʦʾ 

ʨʝʯʦʚʠʥʠ ï ʪʠʛʨʦʣʽʟ ï ʚʽʜʙʠʚʘʻ ʛʣʠʙʦʢʽ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʧʨʠ 

ʧʦʨʫʰʝʥʥʽ ʮ̔ʣ̔ʩʥʦʩʪʽ ʥʝʡʨʦʥʫ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʩʪʠʩʢʘʥʥʽ ʘʙʦ 

ʧʝʨʝʨʽʟ ̔ʘʢʩʦʥʫ). 

 

ɿʥʘʯʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ ʥʝʡʨʦʥʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 

ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʤʽʪʦʭʦʥʜʨʽʡ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʠʥʪʝʟʫ ɸʊʌ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʘʝʨʦʙʥʠʤ ʤʝʪʘʙʦʣʽʟʤʦʤ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʷʢʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʚʠʢʣʶʯʥʦ 

ʛʣʶʢʦʟʠ. 

ɺ ʫʪʚʦʨʝʥʥʽ ʮʠʪʦʩʢʝʣʝʪʫ ʥʝʡʨʦʥʽʚ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʤʽʢʨʦʪʨʫʙʦʯʢʠ, ʧʨʦʤʽʞʥʽ ʬʽʣʘʤʝʥʪʠ, ʷʢʽ ʫ ʥʝʡʨʦʥʘʭ ʧʨʠʡʥʷʪʦ 

ʥʘʟʠʚʘʪʠ ʥʝʡʨʦʬʽʣʘʤʝʥʪʘʤʠ, ʽ ʘʢʪʠʥʦʚʽ ʤʽʢʨʦʬʽʣʘʤʝʥʪʠ. 

ʅʘʡʙʽʣʴʰ ʚʝʣʠʢʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʮʠʪʦʩʢʝʣʝʪʫ ʥʝʨʚʦʚʠʭ 

ʢʣʽʪʠʥ ʻ ʤʽʢʨʦʪʨʫʙʦʯʢʠ (ʜʠʚ. ʪʘʢʦʞ Ăʎʠʪʦʧʣʘʟʤʘ. 
                                                 
8
 Nissl Franz, 1860-1919, ʥʽʤʝʮʴʢʠʡ ʛʽʩʪʦʣʦʛ, ʫ 1884 ʨ., ʙʫʜʫʯʠ ʩʪʫʜʝʥʪʦʤ ʄʶʥʭʝʥʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʫʚʘʚ ʽ ʚʠʢʦʨʠʩʪʘʚ ʤʝʪʠʣʝʥʦʚʠʡ ʩʠʥʽʡ ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʬʘʢʪʠʯʥʦ ʟʥʘʤʝʥʫʚʘʣʦ ʧʦʯʘʪʦʢ ʥʦʚʦʾ ʝʨʠ ʫ 

ʥʝʡʨʦʘʥʘʪʦʤʽʾ ʪʘ ʥʝʚʨʦʧʘʪʦʣʦʛʽʾ. 
9
 ʅʝʚʜʘʣʠʡ ʪʝʨʤʽʥ, ʘʣʝ ʧʨʠʞʠʚʩʷ: ʟʘʙʘʨʚʣʝʥʥʷ ʜʽʡʩʥʦ ʥʘʛʘʜʫʻ ʰʢʽʨʫ ʭʠʞʦʾ ʢʽʰʢʠ, ʘʣʝ 

ʙʽʣʴʰʝ ʣʝʦʧʘʨʜʘ, ʘʥʽʞ ʪʠʛʨʘ. 

1 

2 

3 

4 

4 

ɸ ɹ 

ʈʠʩ. 6. ʊʠʛʨʦʾʜ ʽ ʥʝʡʨʦʬʽʙʨʠʣʠ ʫ ʤʦʪʦʥʝʡʨʦʥʘʭ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ. 

ɸ ï ʪʠʛʨʦʾʜ: 1 ï ʛʨʫʜʢʠ ʪʠʛʨʦʾʜʘ, 2 ï ʘʢʩʦʥʥʠʡ ʛʦʨʙʦʢ, 3 ï ʘʢʩʦʥ, 4 ï ʜʝʥʜʨʠʪʠ. ɹ ï 

ʘʨʪʝʬʘʢʪ ʥʝʡʨʦʬʽʙʨʠʣ (ʟʘ ɯʚʘʥʦʚʠʤ ɯ.ʌ., ʟ ɽʣʠʩʝʝʚ ɺ.ɻ, 1983) 
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ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʦʨʛʘʥʝʣʠ ʽ ʚʢʣʶʯʝʥʥʷò). ʂʨʽʤ ʟʚʠʯʘʡʥʠʭ 

ʩʢʝʣʝʪʥʠʭ ʬʫʥʢʮʽʡ, ʚ ʥʝʡʨʦʥʘʭ ʟ ʤʽʢʨʦʪʨʫʙʦʯʢʘʤʠ ʧʦʚôʷʟʫʶʪʴ 

ʘʢʩʦʥʥʠʡ ʪʨʘʥʩʧʦʨʪ (ʜʠʚ. ʥʠʞʯʝ). ʎʠʪʦʧʣʘʟʤʘ ʥʝʡʨʦʥʫ ʧʦʩʪʽʡʥʦ 

ʨʫʭʘʻʪʴʩʷ. ɺʽʜ ʧʝʨʠʢʘʨʽʦʥʫ ʧʦ ʚʽʜʨʦʩʪʢʘʤ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʝʯʦʚʠʥʠ (ʙʽʣʢʠ, ʥʝʡʨʦʤʝʜʽʘʪʦʨʠ ʽ ʪ.ʜ.), ʦʨʛʘʥʝʣʠ 

(ʤʽʪʦʭʦʥʜʨʽʾ, ʝʣʝʤʝʥʪʠ ʮʠʪʦʩʢʝʣʝʪʫ, ʧʫʭʠʨʮʽ ʽ ʪ.ʜ.). 

ʄʽʢʨʦʪʨʫʙʦʯʢʠ  ʧʝʨʠʢʘʨʽʦʥʫ ʽ ʜʝʥʜʨʠʪʽʚ ʥʝ ʤʘʶʪʴ ʩʧʨʷʤʦʚʘʥʦʾ 

ʧʦʣʷʨʥʦʾ ʦʨʽʻʥʪʘʮʽʾ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʠʭ ʤʽʢʨʦʪʨʫʙʦʯʢʠ ʘʢʩʦʥʫ (+)-

ʢʽʥʮʝʤ ʩʧʨʷʤʦʚʘʥʽ ʜʦ ʪʝʨʤʽʥʘʣʽ, ʘ (ï)-ʢʽʥʮʝʤ ï ʜʦ ʧʝʨʠʢʘʨʽʦʥʫ 

(ʈʠʩ. 7). ʍʘʨʘʢʪʝʨ ʦʨʽʻʥʪʘʮʽʾ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʧʦʜʽʣʫ 

ʨʽʟʥʠʭ ʦʨʛʘʥʝʣ ʧʦ ʚʽʜʨʦʩʪʢʘʭ. ɼʦ (+)-ʢʽʥʮʷ ʨʫʭʘʶʪʴʩʷ ʤʽʪʦʭʦʥʜʨʽʾ 

ʪʘ ʩʝʢʨʝʪʦʨʥʽ ʧʫʭʠʨʮʽ, ʘ ʜʦ (ï)-ʢʽʥʮʷ ï ʨʠʙʦʩʦʤʠ, 

ʤʫʣʴʪʠʚʝʟʠʢʫʣʷʨʥʽ ʪʽʣʴʮʷ, ʝʣʝʤʝʥʪʠ ʢʦʤʧʣʝʢʩʫ ɻʦʣʴʜʞʽ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʙʦʨʮʽ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʤʽʢʨʦʪʨʫʙʦʯʦʢ ʚʽʜʽʛʨʘʻ 

Ű-ʙʽʣʦʢ
10
. ɿʚôʷʟʫʶʯʠʩʴ ʟ ʪʫʙʫʣʽʥʦʤ, ʚʽʥ ʩʪʠʤʫʣʶʻ ʟʙʦʨʢʫ 

ʤʽʢʨʦʪʨʫʙʦʯʦʢ, ʘ ʪʘʢʦʞ ʫʪʚʦʨʶʻ ʤʽʞ ʥʠʤʠ ʧʦʧʝʨʝʯʥʽ ʟʰʠʚʢʠ. 

 

ʄʽʢʨʦʬʽʣʘʤʝʥʪʠ ʚ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥʘʭ ʤʘʶʪʴ ʟʚʠʯʘʡʥʫ 

ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʚʩʽʭ ʢʣʽʪʠʥʥʠʭ ʪʠʧʽʚ ʙʫʜʦʚʫ (ʧʦʜʚʽʡʥʘ ʩʧʽʨʘʣʴ ʽʟ 

ʛʣʦʙʫʣ G-ʘʢʪʠʥʫ) ʽ ʚʠʢʦʥʫʶʪʴ ʪʠʧʦʚʽ ʬʫʥʢʮʽʾ
11

. 

                                                 
10

 ʛʨ. ɇ, Ű ï ʪʘʫ 
11

 ʜʠʚ. Ăʎʠʪʦʧʣʘʟʤʘ. ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʦʨʛʘʥʝʣʠ ʽ ʚʢʣʶʯʝʥʥʷò, ʘ ʪʘʢʦʞ Ăʊʢʘʥʠʥʠ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʫʭʢʘ ʚʦʣʦʢʥʠʩʪʘ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘò, Ăʄôʷʟʦʚʽ ʪʢʘʥʠʥʠ. 

ʉʢʝʣʝʪʥʘ ʤôʷʟʦʚʘ ʪʢʘʥʠʥʘ. ʄʽʦʬʽʙʨʠʣʠò. 

[+] [+] 

[ï] 

[ï] 

[ï] 

[+] 

1 

2 

3 4 

5 

ʈʠʩ. 7. ʆʨʽʻʥʪʘʮʽʷ ʤʽʢʨʦʪʨʫʙʦʯʦʢ ʫ ʚʽʜʨʦʩʪʢʘʭ ʥʝʡʨʦʥʘ. 

1 ï ʤʽʢʨʦʪʨʫʙʦʯʢʠ ʘʢʩʦʥʘ, 2 ï ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ, 3 ï ʷʜʨʦ, 4 ï ʨʠʙʦʩʦʤʠ, 5 ï 

ʤʽʪʦʭʦʥʜʨʽʾ (ʟ ɽ.ɻ.ʋʣʫʤʙʝʢʦʚ, ʖ.ɸ.ʏʝʣʳh ʝʚ, 1997). 
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ʉʚʽʪʣʦʚʘ ʤʽʢʨʦʩʢʦʧʽʷ ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ, 

ʽʤʧʨʝʛʥʦʚʘʥʠʭ ʩʦʣʷʤʠ ʩʨʽʙʣʘ, ʚʠʷʚʣʷʻ ʩʧʣʝʪʝʥʥʷ ʥʠʪʢʦʧʦʜʽʙʥʠʭ 

ʩʪʨʫʢʪʫʨ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʘʢʩʦʥʘʭ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʦʜʥʽʡ 

(ʧʨʝʧʘʨʘʪ Ăʅʝʡʨʦʬʽʙʨʠʣʠ ʫ ʥʝʡʨʦʥʘʭ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫò ʽʟ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʥʘʙʦʨʫ) (ʈʠʩ. 6). ʎʝ ʻ ʪʠʧʦʚʠʤ 

ʘʨʪʝʬʘʢʪʦʤ
12
, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʦʩʘʜʞʝʥʥʽ ʩʨʽʙʣʦʤ ʙʽʣʢʽʚ 

ʮʠʪʦʩʢʝʣʝʪʫ.  

ʅʝʡʨʦʥʠ ʟʜʘʪʥʽ ʥʘʢʦʧʠʯʫʚʘʪʠ ʽ ʩʠʥʪʝʟʫʚʘʪʠ ʧʽʛʤʝʥʪʠ. 

ɺʽʜʦʤʦ, ʥʘʧʨʠʢʣʘʜ, ʱʦ ʟ ʚʽʢʦʤ ʫ ʥʝʡʨʦʥʘʭ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʽʛʤʝʥʪ 

ʩʪʘʨʽʥʥʷ ï ʣʽʧʦʬʫʩʮʠʥ (ʜʠʚ. Ăʎʠʪʦʧʣʘʟʤʘ. ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʽ 

ʦʨʛʘʥʝʣʠ ʽ ʚʢʣʶʯʝʥʥʷ. ʃʽʟʦʩʦʤʠò). ʅʝʡʨʦʥʠ ʜʝʷʢʠʭ ʷʜʝʨ ʤʦʟʢʫ ʚ 

ʥʦʨʤʽ ʤʽʩʪʷʪʴ ʽʥʰʽ ʧʽʛʤʝʥʪʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʷʢʠʭ ʮʽ 

ʫʪʚʦʨʝʥʥʷ ʽ ʦʪʨʠʤʘʣʠ ʩʚʦʶ ʥʘʟʚʫ (ʥʘʧʨʠʢʣʘʜ, substantia nigra ï 

ʯʦʨʥʘ ʨʝʯʦʚʠʥʘ, locus coeruleus ï ʙʣʘʢʠʪʥʫʚʘʪʝ ʤʽʩʮʝ).  

ɺʽʜʨʦʩʪʢʠ ʥʝʡʨʦʥʫ ï ʘʢʩʦʥ ʽ ʜʝʥʜʨʠʪʠ ï  ʧʨʦʚʦʜʷʪʴ 

ʟʙʫʜʞʝʥʥʷ ʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ ʩʠʥʘʧʩʽʚ. 

ɸʢʩʦʥ (ʥʝʡʨʠʪ) ʧʨʦʚʦʜʠʪʴ ʟʙʫʜʞʝʥʥʷ ʚʽʜ ʧʝʨʠʢʘʨʽʦʥʫ ʫ 

ʚʠʛʣʷʜʽ ʧʘʯʦʢ ʽʤʧʫʣʴʩʽʚ ï ʩʧʘʡʢʽʚ (ʘʥʛʣ. spike ï ʧʽʢ, ʢʣʠʥ
13

). ʗʢ 

ʧʨʘʚʠʣʦ, ʮʝ ʜʦʚʛʠʡ ʚʽʜʨʦʩʪʦʢ, ʷʢʠʡ ʟʘʟʚʠʯʘʡ ʫʪʚʦʨʶʻ ʣʠʰʝ 

ʪʝʨʤʽʥʘʣʴʥʽ ʨʦʟʛʘʣʫʞʝʥʥʷ. ɼʦʚʞʠʥʘ ʘʢʩʦʥʽʚ ʜʝʷʢʠʭ ʥʝʡʨʦʥʽʚ 

ʤʦʞʝ ʩʷʛʘʪʠ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʩʘʥʪʠʤʝʪʨʽʚ, ʘ ʦʙôʻʤ ʘʢʩʦʧʣʘʟʤʠ 

ï 99 % ʩʫʤʘʨʥʦʛʦ ʦʙôʻʤʫ ʮʠʪʦʧʣʘʟʤʠ ʥʝʡʨʦʥʫ. 

ɼʝʥʜʨʠʪʠ ʽ ʦʩʦʙʣʠʚʦ ʾʭʥʽ ʧʨʦʢʩʠʤʘʣʴʥʽ ʜʽʣʷʥʢʠ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʩʧʨʘʚʞʥʽ ʚʠʧʠʥʘʥʥʷ ʪʽʣʘ ʥʝʡʨʦʥʘ. ʗʢ ʧʨʘʚʠʣʦ, ʮʝ ʢʦʨʦʪʢʽ, 

ʩʠʣʴʥʦ ʨʦʟʛʘʣʫʞʝʥʽ ʚʽʜʨʦʩʪʢʠ, ʧʦ ʷʢʠʭ ʽʤʧʫʣʴʩʠ ʧʝʨʝʜʘʶʪʴʩʷ 

ʜʦʮʝʥʪʨʦʚʦ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʪʽ ʞ ʦʨʛʘʥʝʣʠ, ʱʦ ʽ ʪʽʣʦ ʢʣʽʪʠʥʠ. ɿʘ 

ʨʘʭʫʥʦʢ ʜʝʥʜʨʠʪʽʚ ʨʝʮʝʧʪʦʨʥʘ ʧʦʚʝʨʭʥʷ ʥʝʡʨʦʥʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 

1000 ʽ ʙʽʣʴʰʝ ʨʘʟ̔ʚ. ʊʨʠʚʠʤʽʨʥʘ ʦʙʣʘʩʪʴ, ʫ ʷʢʽʡ ʛʘʣʫʟʷʪʴʩʷ 

ʜʝʥʜʨʠʪʠ ʦʜʥʦʛʦ ʥʝʡʨʦʥʘ, ʥʘʟʠʚʘʻʪʴʩʷ ʜʝʥʜʨʠʪʥʠʤ ʧʦʣʝʤ 

ʥʝʡʨʦʥʫ. 

ʅʝʡʨʦʥ ʻ ʟʙʫʜʣʠʚʦʶ ʢʣʽʪʠʥʦʶ, ʪ.ʪ. ʟʜʘʪʥʠʡ ʩʧʨʠʡʤʘʪʠ 

ʧʦʜʨʘʟʥʝʥʥʷ ʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʥʴʦʛʦ (ʘʙʦ ʩʧʦʥʪʘʥʥʦ) ʛʝʥʝʨʫʚʘʪʠ ʪʘ 

ʧʨʦʚʦʜʠʪʠ ʟʙʫʜʞʝʥʥʷ. ʇʨʦ ʱʦ ʡʜʝʪʴʩʷ? ʇʣʘʟʤʦʣʝʤʘ ʥʝʡʨʦʥʫ, ʷʢ ʽ 

                                                 
12

  ɸʨʪʝʬʘʢʪ ï (ʣʘʪ. artefactum ï ʚʠʛʦʪʦʚʣʝʥʝ ʰʪʫʯʥʦ), ʧʨʦʮʝʩ ʘʙʦ ʩʪʨʫʢʪʫʨʘ, ʟʘʟʚʠʯʘʡ 

ʥʝ ʚʣʘʩʪʠʚʽ ʦʨʛʘʥʽʟʤʫ, ʘʣʝ ʚʠʢʣʠʢʘʥʽ ʩʘʤʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. 
13

 ʇʘʯʢʘ ʽʤʧʫʣʴʩʽʚ ʧʽʜʧʦʨʦʛʦʚʦʾ ʘʤʧʣʽʪʫʜʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʩʫʤʘʮʽʾ ʟʙʫʜʞʝʥʥʷ, ʷʢ ʽ 

ʧʦʦʜʠʥʦʢʠʡ ʽʤʧʫʣʴʩ ʧʦʨʦʛʦʚʦʾ ʘʙʦ ʥʘʜʧʦʨʦʛʦʚʦʾ ʩʠʣʠ, ʚʠʢʣʠʢʘʻ ʜʝʧʦʣʷʨʠʟʘʮʽʶ 

ʧʽʩʣʷʩʠʥʘʧʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ, ʷʢʘ ʨʝʻʩʪʨʫʻʪʴʩʷ ʦʩʮʠʣʦʛʨʘʬʦʤ ʫ ʚʠʛʣʷʜʽ ʧʽʢʘ ʘʙʦ ʢʣʠʥʘ, - 

ʟʚʽʜʩʠ ʥʘʟʚʘ. 
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ʽʥʰʠʭ ʟʙʫʜʣʠʚʠʭ ʩʪʨʫʢʪʫʨ, ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʻ ʧʦʣʷʨʠʟʦʚʘʥʦʶ. ʅʘ 

ʩʚʦʾʡ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʚʦʥʘ ʥʝʩʝ ʧʦʟʠʪʠʚʥʠʡ ʟʘʨʷʜ, ʘ ʥʘ 

ʚʥʫʪʨʽʰʥʽʡ ï ʥʝʛʘʪʠʚʥʠʡ, ʧʨʠ ʮʴʦʤʫ ʢʣʽʪʠʥʘ ʚ ʮʽʣʦʤʫ 

ʟʘʣʠʰʘʻʪʴʩʷ ʝʣʝʢʪʨʦʥʝʡʪʨʘʣʴʥʦʶ. ɺʠʤʽʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʦʣʴʪʤʝʪʨʘ ʧʦʢʘʟʫʻ, ʱʦ ʚʝʣʠʯʠʥʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʩʧʦʢʦʶ ʤʽʞ ʧʦʚʝʨʭʥʷʤʠ ʧʣʘʟʤʦʣʝʤʠ ʩʪʘʥʦʚʠʪʴ ï60-70 ʤɺ. ʋ 

ʣʦʢʫʩʽ ʟʙʫʜʞʝʥʥʷ ʧʦʜʨʘʟʥʠʢ ʧʦʨʦʛʦʚʦʾ ʩʠʣʠ ʜʝʧʦʣʷʨʠʟʫʻ 

ʤʝʤʙʨʘʥʫ ʜʦ ʚʝʣʠʯʠʥʠ +35-40 ʤɺ, ʧʨʠ ʮʴʦʤʫ ʭʚʠʣʷ ʟʙʫʜʞʝʥʥʷ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʧʦ ʚʩʽʡ ʧʣʘʟʤʦʣʝʤʽ. ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ 

ʧʦʜʽʙʥʠʡ ʩʢ̔ʢ ʧʦʪʝʥʮʽʘʣʫ ʤʝʤʙʨʘʥʠ ʥʝʡʨʦʥʫ ʚ ʨʝʰʪʽ ʨʝʰʪ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʘʙʦ ʟʙʫʜʞʝʥʥʷʤ ʽʥʰʦʛʦ ʥʝʡʨʦʥʫ, ʘʙʦ ʨʫʭʦʚʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʘʙʦ ʩʝʢʨʝʮʽʻʶ, ʚʽʥ ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʧʦʪʝʥʮʽʘʣʫ ʜʽʾ. 

ʇʦʪʝʥʮʽʘʣ ʩʧʦʢʦʶ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʛʨʘʜʽʻʥʪʥʦʤʫ 

ʨʦʟʪʘʰʫʚʘʥʥʶ ʧʦ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʧʣʘʟʤʦʣʝʤʠ ʦʜʥʦʚʘʣʝʥʪʥʠʭ 

ʽʦʥʽʚ ï ʂ
+
, Nʘ

+
 ʽ Cl

Ȥ
. ʂʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ ʂ

+
 ʫ ʮʠʪʦʧʣʘʟʤʽ ʥʝʡʨʦʥʫ 

ʙʽʣʴʰʘ, ʘ ʽʦʥʽʚ Nʘ
+
 ʽ Cl

Ȥ
 ʤʝʥʰʘ, ʥʽʞ ʟʦʚʥʽ ʢʣʽʪʠʥʠ.  

ʆʩʢʽʣʴʢʠ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʧʦʪʝʥʮʽʘʣʫ ʩʧʦʢʦʶ 

ʚʽʜʽʛʨʘʻ ʢʦʥʮʝʥʪʨʘʮʽʡʥʠʡ ʛʨʘʜʽʻʥʪ ʽʦʥʽʚ ʂ
+
, ʘ ʧʦʪʝʥʮʽʘʣʫ ʜʽʾ ï Nʘ

+
, 

ʩʧʨʦʙʫʻʤʦ ʟôʷʩʫʚʘʪʠ, ʷʢ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ. ʋ ʧʣʘʟʤʦʣʝʤʽ ʥʝʡʨʦʥʫ 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʙʽʣʦʢ Nʘ
+
-ʂ

+
-ɸʊʌʘʟʘ. ʎʝ 

ʬʝʨʤʝʥʪ ʢʣʘʩʫ ʛʽʜʨʦʣʘʟ, ʷʢʠʡ ʛʽʜʨʦʣʽʟʫʻ ɸʊʌ ʜʦ ɸɼʌ ʽ ʬʦʩʬʘʪʫ. 

ɽʥʝʨʛʽʷ, ʱʦ ʟʚʽʣʴʥʷʻʪʴʩʷ ʧʨʠ ʛʽʜʨʦʣʽʟʽ ʤʘʢʨʦʝʨʛʽʯʥʦʛʦ ʟʚôʷʟʢʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʥʦʩʫ ʪʨʴʦʭ ʽʦʥʽʚ Nʘ
+
 ʽʟ ʮʠʪʦʧʣʘʟʤʠ 

ʥʘʟʦʚʥʽ ʢʣʽʪʠʥʠ ʪʘ ʜʚʦʭ ʽʦʥʽʚ ʂ
+
 ʟʟʦʚʥʽ ʫ ʮʠʪʦʧʣʘʟʤʫ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʦʜʠʥʠʮʷ ʬʝʨʤʝʥʪʫ ʷʚʣʷʻ ʩʦʙʦʶ 

ʛʝʪʝʨʦʜʠʤʝʨ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ: 

ʙʽʣʴʰʦʛʦ (Ŭ-ʩʫʙʦʜʠʥʠʮʽ [ʄ.ʤ. ~ 100 ʢɼ]) ʪʘ ʤʝʥʰʦʛʦ (ɓ-ʩʫʙʦʜʠ-

ʥʠʮʽ [ʄ.ʤ. ~ 55 ʢɼ]) (ʈʠʩ. 8). ʉʫʙʦʜʠʥʠʮʷ ɓ ʤʘʻ ʻʜʠʥʠʡ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʡ ʜʦʤʝʥ ʪʘ ʧʦʟʘʢʣʽʪʠʥʥʽ ʜʽʣʷʥʢʠ ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ. 

ʉʫʙʦʜʠʥʠʮʷ Ŭ ʧʝʨʝʪʠʥʘʻ ʤʝʤʙʨʘʥʫ ʜʝʩʷʪʴ ʨʘʟʽʚ, ʫʪʚʦʨʶʶʯʠ 

ʜʝʢʽʣʴʢʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʽ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʧʝʪʝʣʴ, ʧʨʠ ʮʴʦʤʫ 

ʦʙʠʜʚʘ ʢʽʥʮʽ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ ʦʙʝʨʥʝʥʽ ʫ ʮʠʪʦʧʣʘʟʤʫ. 

ʎʝʥʪʨʠ ʟʚôʷʟʫʚʘʥʥʷ ʽʦʥʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʶ, 

ʣʦʢʘʣʽʟʦʚʘʥʽ ʫ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽʡ ʧʝʪʣʽ ʤʽʞ 2 ʪʘ 3 ʤʝʤʙʨʘʥʥʠʤʠ 

ʢʦʣʦʥʘʤʠ. ɸʢʪʠʚʥʠʡ ʮʝʥʪʨ ʬʝʨʤʝʥʪʫ ʟʚʝʨʥʝʥʠʡ ʫ ʮʠʪʦʧʣʘʟʤʫ ʽ 

ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ɸʊʌ. 

ʇʦʟʘʢʣʽʪʠʥʥʠʡ ʜʦʤʝʥ ɓ-ʩʫʙʦʜʠʥʠʮʽ ʥʝʩʝ ʥʘ ʩʦʙʽ ʢʦʚʘʣʝʥʪʥʦ 

ʧʨʠʻʜʥʘʥʽ ʛʣʽʢʦʟʠʣʴʥʽ ʬʨʘʛʤʝʥʪʠ. ɿʘ ʤʘʩʦʶ ʽ ʥʘʷʚʥʽʩʪʶ 
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ʚʫʛʣʝʚʦʜʽʚ ʮʝʡ ʧʦʣʽʧʝʧʪʠʜ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʣʝʢʪʠʥʽʚ ï 

ʤʝʤʙʨʘʥʥʠʭ ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʤʽʞʢʣʽʪʠʥʥʝ 

ʫʧʽʟʥʘʚʘʥʥʷ ʪʘ ʘʜʛʝʟʽʶ. ɺ ʧʨʦʮʝʩʽ ʙʽʣʢʦʚʦʛʦ ʩʠʥʪʝʟʫ ʦʙʠʜʚʽ 

ʩʫʙʦʜʠʥʠʮʽ ʚʙʫʜʦʚʫʶʪʴʩʷ ʫ ʤʝʤʙʨʘʥʫ ʦʜʥʦʯʘʩʥʦ. ʈʦʟôʻʜʥʘʥʥʷ 

ʩʫʙʦʜʠʥʠʮʴ ʟʫʤʦʚʣʶʻ ʧʨʠʧʠʥʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʦʶ ʻ ʜʫʤʢʘ, ʱʦ ɓ-ʩʫʙʦʜʠʥʠʮʷ ʟʘʙʝʟʧʝʯʫʶ 

ʧʨʘʚʠʣʴʥʫ ʦʨʽʻʥʪʘʮʽʶ Ŭ-ʩʫʙʦʜʠʥʠʮʽ ʫ ʤʝʤʙʨʘʥʽ. 

ʇʽʩʣʷ ʟʚôʷʟʫʚʘʥʥʷ ʪʨʴʦʭ ʽʦʥʽʚ Nʘ
+
 Ŭ-ʩʫʙʦʜʠʥʠʮʷ ʧʨʠʻʜʥʫʻ 

ɸʊʌ ʽ ʛʽʜʨʦʣʽʟʫʻ ʡʦʛʦ (ʈʠʩ. 9), ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʬʦʩʬʦʨʠʣʶʻʪʴʩʷ 

Asp 376
14
. ʎʝ ʩʧʨʠʯʠʥʷʻ ʟʤʽʥʫ ʢʦʥʬʦʨʤʘʮʽʾ Ŭ-ʩʫʙʦʜʠʥʠʮʽ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦ Nʘ
+
 ʚʠʰʪʦʚʭʫʻʪʴʩʷ ʟʘ ʤʝʞʽ ʢʣʽʪʠʥʠ. ɿʚʽʣʴʥʝʥʠʡ ʚʽʜ 

Nʘ
+
 ʽʦʥʟʚôʷʟʫʶʯʠʡ ʮʝʥʪʨ ʧʨʠʻʜʥʫʻ ʜʚʘ ʽʦʥʠ ʂ

+
, ʱʦ 

ʜʝʬʦʩʬʦʨʠʣʶʻ Asp, ʽ Ŭ-ʩʫʙʦʜʠʥʠʮʷ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʧʦʯʘʪʢʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ, ʪʨʘʥʩʧʦʨʪʫʶʯʠ ʂ
+
 ʫ ʮʠʪʦʧʣʘʟʤʫ. ʈʘʟʦʤ ʟ ʽʦʥʘʤʠ ʂ

+
 Ŭ-

ʩʫʙʦʜʠʥʠʮʷ ʟʚʽʣʴʥʷʻʪʴʩʷ ʽ ʚʽʜ ɸɼʌ, ʧʽʩʣʷ ʯʦʛʦ ʛʦʪʦʚʘ ʜʦ ʥʦʚʦʛʦ 

ʮʠʢʣʫ. 

                                                 
14

 ɸʤʽʥʦʢʠʩʣʦʪʘ ʘʩʧʘʨʘʛʽʥ ʫ 376 ʧʦʣʦʞʝʥʥʽ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ. 
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ɓ-ʩʫʙʦʜʠʥʠʮʷ 

Ŭ-ʩʫʙʦʜʠʥʠʮʷ 

ʉ 

ʉ 
N 

N 

1 2 3 

ʈʠʩ. 8. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ Nʘ
+
-ʂ

+
- ɸʊʌʘʟʠ ʫ ʢʣʽʪʠʥʥʽʡ ʤʝʤʙʨʘʥʽ. 

ʄʦʣʝʢʫʣʘ Nʘ
+
-ʂ

+
-ɸʊʌʘʟʠ ï ʜʠʤʝʨ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʫʙʦʜʠʥʠʮʴ. ʄʝʤʙʨʘʥʥʘ 

ʯʘʩʪʠʥʘ Ŭ-ʩʫʙʦʜʠʥʠʮʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʩʷʪʴʤʘ Ŭ-ʩʧʨ̔ʘʣʷʤʠ (ʢʦʣʦʥʘʤʠ), ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴ 

ʤʝʤʙʨʘʥʫ ʽ ʫʪʚʦʨʶʶʪʴ ʜʝʢʽʣʴʢʘ ʧʝʪʝʣʴ. ʇʝʪʣʷ ʤʽʞ 2 ʪʘ 3 ʢʦʣʦʥʘʤʠ (1) ʙʝʨʝ ʫʯʘʩʪʴ ʚ 

ʫʪʚʦʨʝʥʥʽ ʽʦʥʟʚôʷʟʫʶʯʦʛʦ ʮʝʥʪʨʫ. ʅʘ ʧʝʪʣʽ ʤʽʞ 4 ʪʘ 5 ʢʦʣʦʥʘʤʠ ʣʦʢʘʣʽʟʦʚʘʥʽ ʮʝʥʪʨʠ 

ʟʚôʷʟʫʚʘʥʥʷ ɸʊʌ (3) ʪʘ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ (2). ɼʦ ʉ-ʢʽʥʮʷ ɓ-ʩʫʙʦʜʠʥʠʮʽ ʧʨʠʻʜʥʘʥʽ 

ʛʣʽʢʦʟʠʣʴʥʽ ʨʘʜʠʢʘʣʠ.  

ʎʇ ï ʮʠʪʦʧʣʘʟʤʘ, ʇʂʈ ï ʧʦʟʘʢʣʽʪʠʥʥʘ ʨʝʯʦʚʠʥʘ (ʟ ɸ.ɸ.ɹʦʣʜʳʨʝʚ, 1998). 
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ɸʣʢʘʣʦʾʜ ʥʘʧʝʨʩʪʷʥʢʠ ï ʫʘʙʘʾʥ ï ʩʧʝʮʠʬʽʯʥʦ ʟʚôʷʟʫʻʪʴʩʷ ʟ Ŭ-

ʩʫʙʦʜʠʥʠʮʝʶ, ʽʥʘʢʪʠʚʫʶʯʠ ʬʝʨʤʝʥʪ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʣʽʢʫʚʘʥʥʷ ʩʝʨʮʝʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

Nʘ
+
-ʂ

+
-ɸʊʌʘʟʘ ʩʪʚʦʨʶʻ ʽʦʥʥʠʡ ʢʦʥʮʝʥʪʨʘʮʽʡʥʠʡ ʛʨʘʜʽʻʥʪ ʟʘ 

ʚʝʢʪʦʨʦʤ ʮʠʪʦʧʣʘʟʤʘ ï ʧʦʟʘʢʣʽʪʠʥʥʘ ʨʝʯʦʚʠʥʘ ʧʦ ʂ
+
 ï 50:1, ʘ ʧʦ 

Nʘ
+
 ï 1:20. ʆʩʢʽʣʴʢʠ ʚ ʩʪʘʥʽ ʩʧʦʢʦʶ ʤʝʤʙʨʘʥʘ ʜʣʷ ʽʦʥʽʚ Nʘ

+
 

ʥʝʧʨʦʥʠʢʥʘ, ʘ ʢʘʥʘʣʠ ʜʣʷ ʽʦʥʽʚ ʂ
+
 ʚʽʜʢʨʠʪʽ, ʦʩʪʘʥʥʽ ʙʫʜʫʪʴ 

ʥʘʤʘʛʘʪʠʩʴ ʟʘʣʠʰʠʪʠ ʮʠʪʦʧʣʘʟʤʫ. ʆʜʥʘʢ, ʚ ʩʠʣʫ ʪʦʛʦ, ʱʦ 

ʢʣʽʪʠʥʥʘ ʤʝʤʙʨʘʥʘ ʥʝʧʨʦʥʠʢʥʘ ʽ ʜʣʷ ʦʨʛʘʥʽʯʥʠʭ ʘʥʽʦʥʽʚ-

ʧʘʨʪʥʝʨʽʚ ʂ
+
, ʚʦʥʠ ʙʫʜʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʫ ʮʠʪʦʧʣʘʟʤʽ ʧʽʜ 

ʧʣʘʟʤʦʣʝʤʦʶ, ʫʪʨʠʤʫʶʯʠ ʂ
+
 ʥʘ ʾʾ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ, ʱʦ ʽ 

ʚʠʢʣʠʯʝ ʧʦʣʷʨʠʟʘʮʽʶ ʤʝʤʙʨʘʥʠ. 

 

ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ ʥʝʡʨʦʥʘ ï ʤʘʡʞʝ 70 % 

ï ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʥʫ ʧʦʣʷʨʠʟʘʮʽʾ ʤʝʤʙʨʘʥʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ Nʘ
+
-ʂ

+
-ɸʊʌʘʟʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʦʾ ʛʝʥʝʨʘʮʽʾ ʥʝʨʚʦʚʠʭ ʽʤʧʫʣʴʩʽʚ ʨʽʚʝʥʴ ʤʝʪʘʙʦʣʽʟʤʫ ʫ 

ʥʝʡʨʦʥʽ ʧʦʚʠʥʝʥ ʧʽʜʚʠʱʠʪʠʩʴ ʫʜʚʽʯʽ (ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ: ʨʽʚʝʥʴ 

ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʽ, ʱʦ ʧʨʘʮʶʻ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 100 ʨʘʟʽʚ). 

ɺ ʤʽʩʮʽ ʧʦʜʨʘʟʥʝʥʥʷ ʫ ʧʣʘʟʤʦʣʝʤʽ ʥʝʡʨʦʥʫ ʚʽʜʢʨʠʚʘʶʪʴʩʷ 

ʢʘʥʘʣʠ ʜʣʷ ʽʦʥʽʚ Nʘ
+
. ʆʩʢʽʣʴʢʠ ʜʣʷ ʥʘʩ ʥʝʚʘʞʣʠʚʦ, ʷʢʠʡ ʩʘʤʝ 

ʬʘʢʪʦʨ ʩʧʨʠʯʠʥʠʚ ʧʦʜʨʘʟʥʝʥʥʷ, ʚʠʟʥʘʯʠʤʦ ʪʘʢʠʡ ʢʘʥʘʣ ʧʨʦʩʪʦ ʷʢ 

ʬʘʢʪʦʨʦʟʘʣʝʞʥʠʡ. ʉʪʨʫʤ ʽʦʥʽʚ Nʘ
+
, ʱʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʯʝʨʝʟ 

ʢʘʥʘʣ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ʂʦʣʠ 

ʨʽʚʝʥʴ ʜʝʧʦʣʷʨʠʟʘʮʽʾ ʤʝʤʙʨʘʥʠ ʩʷʛʘʻ 7ʤɺ, ʥʘʧʨʫʞʝʥʽʩʪʴ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʩʪʘʻ ʪʘʢʦ,ʁ ʱʦ ʫ ʧʣʘʟʤʦʣʝʤʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʱʝ 

ʦʜʠʥ ʚʠʜ ʢʘʥʘʣʽʚ ʜʣʷ Nʘ
+
 ï ʧʦʪʝʥʮʽʘʣʦʟʘʣʝʞʥʠʭ. ʗʢʱʦ ʞ ʩʠʣʘ 

ʈʠʩ. 9. Na
+
-K

+
-ɸʊʌʘʟʘ. 

ʄʦʣʝʢʫʣʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʫʙʦʜʠ-

ʥʠʮʴ. ʈʦʟôʻʜʥʘʥʥʷ ʩʫʙʦʜʠʥʠʮʴ ʜʝʟʘʢʪʠ-

ʚʫʻ ʬʝʨʤʝʥʪ. ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʜʦʤʝʥ 

ʤʽʩʪʠʪʴ ʜʽʣʷʥʢʠ ʟʚôʷʟʫʚʘʥʥʷ ʽʦʥʽʚ Na
+
 

(1), ɸʊʌ (4) ʪʘ ʬʦʩʬʘʪʫ (5), ʧʦʟʘ-

ʢʣʽʪʠʥʥʠʡ ʜʦʤʝʥ ï ʽʦʥʽʚ K
+
 (2) ʪʘ ʫʘʙʘ-

ʾʥʫ (3). ʎʇ ï ʮʠʪʦʧʣʘʟʤʘ, ʇʂʈ ï ʧʦʟʘ-

ʢʣʽʪʠʥʥʘ ʨʝʯʦʚʠʥʘ (ʤʦʜʠʬʽʢʦʚʘʥʦ ʟʘ 

ɺ.ʌ.ɻʘʥʦʥʛ, 2002). 

 
3Na

+ 

2K
+ 

ʋʘʙʘʾʥ 

ʎʇ 

ʇʂʈ 

ɓ-ʩʫʙʦʜʠʥʠʮʷ 

Ŭ-ʩʫʙʦʜʠʥʠʮʷ 
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ʧʦʜʨʘʟʥʠʢʘ ʜʦʩʷʛʘʻ ʧʦʨʦʛʦʚʦʛʦ ʨʽʚʥʷ, ʢʽʣʴʢʽʩʪʴ ʚʽʜʢʨʠʪʠʭ ʢʘʥʘʣʽʚ 

ʜʣʷ Nʘ
+
 ʩʪʘʻ ʪʘʢʦʶ, ʱʦ ʙʫʜʴ-ʷʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʙʦʪʠ Nʘ

+
-ʂ

+
-

ʧʦʤʧʠ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦʛʦ ʛʨʘʜʽʻʥʪʫ 

ʦ̔ʥʽʚ, ï ʤʝʤʙʨʘʥʘ ʜʝʧʦʣʷʨʠʟʫʻʪʴʩʷ. 

 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʥʝʡʨʦʥʽʚ 

ʅʝʡʨʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʙʘʛʘʪʴʤʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʊʫʪ ʤʦʞʥʘ ʟʛʘʜʘʪʠ ʨʽʟʥʽ 

ʨʦʟʤʽʨʠ ʪʘ ʬʦʨʤʫ ʥʝʡʨʦʥʽʚ, ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʨʦʩʪʢʽʚ, ʭʘʨʘʢʪʝʨ 

ʛʘʣʫʞʝʥʥʷ ʥʝʡʨʦʥʽʚ, ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʭʽʤʽʶ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ, ʧʦʟʠʮʽʾ ʫ ʨʝʬʣʝʢʪʦʨʥʽʡ ʜʫʟʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ ʚ ʨʝʬʣʝʢʪʦʨʥʽʡ ʜʫʟʽ 

ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʪʠʧʠ ʥʝʡʨʦʥʽʚ: ʯʫʪʣʠʚʽ, ʚʩʪʘʚʥ,̔ ʨʫʭʦʚʽ. 

ʏʫʪʣʠʚ ̔ʥʝʡʨʦʥʠ ʩʧʨʠʡʤʘʶʪʴ ʧʦʜʨʘʟʥʝʥʥʷ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ 

ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱ ʽ ʛʝʥʝʨʫʶʪʴ ʥʝʨʚʦʚʠʡ ʽʤʧʫʣʴʩ, 

ʨʫʭʦʚʽ ʧʝʨʝʜʘʶʪʴ ʡʦʛʦ ʥʘ ʪʢʘʥʠʥʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ (ʩʢʦʨʦʪʣʠʚʽ 

ʪʘ ʩʝʢʨʝʪʦʨʥʽ ʝʣʝʤʝʥʪʠ), ʩʧʦʥʫʢʫʶʯʠ ʾʭ ʜʦ ʜʽʾ, ʘ ʚʩʪʘʚʥʽ 

ʟʜʽʡʩʥʶʶʪʴ ʟʚô̫ ʟʦʢ ʤʽʞ ʥʝʡʨʦʥʘʤʠ.  

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʝʡʨʦʥʽʚ (99,9%) ï ʚʩʪʘʚʥʽ. 

ɿʘ ʥʘʧʨʷʤʢʦʤ ʧʨʦʚʝʜʝʥʥʷ ʟʙʫʜʞʝʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ 

ʥʝʡʨʦʥʠ ʘʬʝʨʝʥʪʥʽ, ʱʦ ʧʝʨʝʜʘʶʪʴ ʽʤʧʫʣʴʩʠ ʜʦʮʝʥʪʨʦʚʦ, ʽ 

ʝʬʝʨʝʥʪʥʽ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʟʙʫʜʞʝʥʥʷ ʥʘ ʧʝʨʠʬʝʨʽʶ. 

ʅʝʡʨʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʦʶ ʨʦʟʤʘʾʪʽʩʪʶ ʬʦʨʤ ʽ 

ʨʦʟʤʽʨʽʚ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʥʝʡʨʦʥʠ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʦʾ, ʢʫʣʷʩʪʦʾ, 

ʧʽʨʘʤʽʜʥʦʾ, ʟʽʨʯʘʩʪʦʾ ʪʘ ʽʥʰʠʭ ʬʦʨʤ. ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʨʦʟʤʽʨʽʚ, ʪʦ 

ʜʽʘʤʝʪʨ ʪʽʣ ʢʣʽʪʠʥ-ʟʝʨʝʥ ʢʦʨʠ ʤʦʟʦʯʢʘ, ʥʘʧʨʠʢʣʘʜ, ʩʪʘʥʦʚʠʪʴ 4-6 

ʤʢʤ, ʘ ʛʽʛʘʥʪʩʴʢʠʭ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʨʫʭʦʚʦʾ ʟʦʥʠ ʢʦʨʠ 

ʚʝʣʠʢʦʛʦ ʤʦʟʢʫ ï 130-150 ʤʢʤ.  

ɿʘ ʢʽʣʴʢʩ̔ʪʁ ʚʽʜʨʦʩʪʢʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʪʠʧʠ ʥʝʡʨʦʥʽʚ: 

ʫʥʽʧʦʣʷʨʥʽ, ʙʽʧʦʣʷʨʥʽ  ̔ʤʫʣʴʪʠʧʦʣʷʨʥ ̔ʥʝʡʨʦʥʠ (ʈʠʩ. 10).  

ʋʥʽʧʦʣʷʨʥʽ ʥʝʡʨʦʥʠ ʤʘʶʪʴ ʪʽʣʴʢʠ ʘʢʩʦʥ (ʫ ʚʠʱʠʭ ʪʚʘʨʠʥ ʽ 

ʣʶʜʠʥʠ ʟʘʟʚʠʯʘʡ ʥʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ). ɹʽʧʦʣʷʨʥʽ ï ʤʘʶʪʴ ʘʢʩʦʥ ʽ 

ʦʜʠʥ ʜʝʥʜʨʠʪ. ʄʫʣʴʪʠʧʦʣʷʨʥ ̔ʥʝʡʨʦʥʠ ʩʪʘʥʦʚʣʷʪʴ ʧʝʨʝʚʘʞʥʫ 

ʙʽʣʴʰʽʩʪʴ ʥʝʡʨʦʥʽʚ, ʚʦʥʠ ʤʘʶʪʴ ʦʜʠʥ ʘʢʩʦʥ ʽ ʙʘʛʘʪʦ ʜʝʥʜʨʠʪʽʚ. 

ʈʽʟʥʦʚʠʜʦʤ ʙʽʧʦʣʷʨʥʠʭ ʥʝʡʨʦʥʽʚ ʻ ʪʘʢ ʟʚʘʥʽ ʧʩʝʚʜʦʫʥʧ̔ʦʣʷʨʥ ̔

ʥʝʡʨʦʥʠ, ʚʽʜ ʪʽʣ ʷʢʠʭ ʚʽʜʭʦʜʠʪʴ ʦʜʠʥ ʟʘʛʘʣʴʥʠʡ ʚʠʨʽʩʪ ï

ʚʽʜʨʦʩʪʦʢ, ʷʢʠʡ ʧʦʪʽʤ ʊ-ʧʦʜʽʙʥʦ ʨʦʟʛʘʣʫʞʫʻʪʴʩʷ ʥʘ ʜʝʥʜʨʠʪ ʽ 
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ʘʢʩʦʥ. ʋ ʥʝʡʨʦʦʥʪʦʛʝʥʝʟʽ ʚʽʜ ʧʝʨʠʢʘʨʽʦʥʫ ʚʽʜʭʦʜʷʪʴ ʜʚʘ 

ʚʽʜʨʦʩʪʢʘ, ʧʦʪʽʤ ʚʦʥʠ ʥʘʙʣʠʞʘʶʪʴʩʷ ʽ ʫʪʚʦʨʶʶʪʴ ʩʧʽʣʴʥʠʡ 

ʩʪʦʚʙʫʨ ʚʽʜʭʦʜʞʝʥʥʷ ʚʽʜ ʧʝʨʠʢʘʨʽʦʥʫ. ʇʩʝʚʜʦʫʥʽʧʦʣʷʨʥ ̔ʥʝʡʨʦʥʠ 

ʧʨʠʩʫʪʥʽ ʫ ʩʧʠʥʘʣʴʥʠʭ ʛʘʥʛʣʽʷʭ, ʙʽʣʴʰʽʩʪʴ ʙʽʧʦʣʷʨʥʠʭ ï ʚ 

ʦʨʛʘʥʘʭ ʯʫʪʪ.̫  

 

ʆʜʥʦʶ ʽʟ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʻ ʤʦʜʘʣʴʥʽʩʪ,ɹ ʪ.ʪ. 

ʭʘʨʘʢʪʝʨ ʩʠʛʥʘʣʫ, ʱʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʽ ʧʝʨʝʜʘʻʪʴʩʷ. ɿʛʽʜʥʦ ʟ ʥʝʶ 

ʚʠʜʽʣʷʶʪʴ ʥʝʡʨʦʥʠ ʤʝʭʘʥʦʨʝʮʝʧʪʦʨʥʽ, ʟʦʨʦʚʽ, ʥʶʭʦʚʽ ʪʘ ʽʥ. 

ʗʢ ʢʨʠʪʝʨʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʭʽʤʽʶ ʥʝʡʨʦʤʝʜʽʘʪʦʨʘ, ʪ.ʪ. ʩʠʥʪʝʟ, ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʩʠʥʘʧʪʠʯʥʠʭ 

ʧʫʭʠʨʮʷʭ ʪʘ ʝʢʩʢʨʝʮʽʶ ʫ ʩʠʥʘʧʪʠʯʥʫ ʱʽʣʠʥʫ ʢʦʥʢʨʝʪʥʦʛʦ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨʘ. ʇʨʠ ʮʴʦʤʫ ʜʦ ʥʘʟʚʠ ʥʝʡʨʦʤʝʜʽʘʪʦʨʘ ʜʦʜʘʶʪʴ 

ʝʨʛʽʯʥʠʡ. ɯʥʦʜʽ ʚ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʠʧ ʤʝʤʙʨʘʥʥʦʛʦ 

ʨʝʮʝʧʪʦʨʘ, ʱʦ ʨʝʻʩʪʨʫʻ ʥʘʷʚʥʽʩʪʴ ʥʝʡʨʦʤʝʜʽʘʪʦʨʘ (ʫ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʜʦʜʘʶʪʴ ʮʝʧʪʠʚʥʠʡ). 

ʍʦʣʽʥʝʨʛʽʯʥʽ ʥʝʡʨʦʥʠ ʧʨʦʜʫʢʫʶʪʴ ʥʝʡʨʦʤʝʜʽʘʪʦʨ 

ʘʮʝʪʠʣʭʦʣʽʥ. ʋ ʮʶ ʛʨʫʧʫ ʥʝʡʨʦʥʽʚ ʧʦʪʨʘʧʣʷʶʪʴ, ʥʘʧʨʠʢʣʘʜ, 

ʤʦʪʦʥʝʡʨʦʥʠ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ, ʧʘʨʘʩʠʤʧʘʪʠʯʥʽ ʥʝʡʨʦʥʠ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ, ʱʦ ʽʥʥʝʨʚʫʶʪʴ ʩʝʨʮʝ, ɻʄʂ ʽ ʟʘʣʦʟʠ ʰʣʫʥʢʫ. 

ʄʝʜʽʘʪʦʨ ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʥʝʡʨʦʥʽʚ ï ʥʦʨʘʜʨʝʥʘʣʽʥ. ʎʝʡ 

ʤʝʜʽʘʪʦʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʩʣʷʛʘʥʛʣʽʦʥʘʨʥʽ ʥʝʡʨʦʥʠ 

ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʽʥʥʝʨʚʫʶʪʴ ʩʝʨʮʝ, 

ɻʄʂ ʩʫʜʠʥ ʽ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. 

ɿʘ ʮʠʤ ʢʨʠʪʝʨʽʻʤ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʦʞ ʧʫʨʠʥʝʨʛʽʯʥʽ, 

ʜʦʬʘʤʽʥʝʨʛʽʯʥʽ, ɻɸʄʂ-ʝʨʛʽʯʥʽ
15

 ʪʘ ʽʥ. ʥʝʡʨʦʥʠ. 

ʂʨʠʪʝʨʽʻʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʦʞʝ ʩʣʫʞʠʪʠ ʚʽʜʜʽʣ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ. ɿʛʽʜʥʦ ʟ ʥʠʤ ʚʠʜʽʣʷʶʪʴ ʥʝʡʨʦʥʠ ʩʦʤʘʪʠʯʥʦʛʦ ʪʘ 

ʘʚʪʦʥʦʤʥʦʛʦ ʚʽʜʜʽʣʫ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 
                                                 
15

 ɻɸʄʂ ï ɔ-ʘʤʽʥʦʤʘʩʣʷʥʘ ʢʠʩʣʦʪʘ. 

ɸ 

ɹ ɺ ɻ 

ʈʠʩ. 10. ʅʝʡʨʦʥʠ ʟ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ  

ʚʽʜʨʦʩʪʢʽʚ. 

ɸ ï ʫʥʽʧʦʣʷʨʥʠʡ ʥʝʡʨʦʥ, ɹ ï ʧʩʝʚʜʦʫʥʽʧʦʣʷʨʥʠʡ 

ʥʝʡʨʦʥ, ɺ ï ʙʽʧʦʣʷʨʥʠʡ ʥʝʡʨʦʥ, ɻ ï ʤʫʣʴʪʠʧʦ-

ʣʷʨʥʠʡ ʥʝʡʨʦʥ (ʟ ɽʣʠʩʝʝʚ ɺ.ɻ, 1983) . 
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ʈʠʩ. 11. ʉʭʝʤʘ ʙʫʜʦʚʠ ʤʽʞʥʝʡʨʦʥʥʦʛʦ ʩʠʥʘʧʩʫ. 

ʇʝʨʝʜʩʠʥʘʧʪʠʯʥʘ ʯʘʩʪʠʥʘ (1) ʤʽʩʪʠʪʴ ʩʠʥʘʧʪʠʯʥʽ ʧʫʭʠʨʮʽ 

ʟ ʤʝʜʽʘʪʦʨʦʤ (2). ʐʣʷʭʦʤ ʝʢʟʦʮʠʪʦʟʫ ʯʝʨʝʟ 

ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʫ ʤʝʤʙʨʘʥʫ (3) ʤʝʜʽʘʪʦʨ ʦʧʠʥʷʻʪʴʩʷ ʫ 

ʩʠʥʘʧʪʠʯʥʽʡ ʱʽʣʠʥʽ. ɺʟʘʻʤʦʜʽʷ ʤʝʜʽʘʪʦʨʘ ʟ ʨʝʮʝʧʪʦʨʦʤ ʥʘ 

ʧʽʩʣʷʩʠʥʘʧʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ (4) ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ 

ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʽʩʣʷʩʠʥʘʧʪʠʯʥʦʛʦ ʥʝʡʨʦʥʫ (5). 

ʆʢʨʝʤʠʤ ʨʽʟʥʦʚʠʜʦʤ ʥʝʡʨʦʥʽʚ ʻ ʩʝʢʨʝʪʦʨʥʽ ʥʝʡʨʦʥʠ. 

ɿʜʘʪʥʽʩʪʴ ʩʠʥʪʝʟʫʚʘʪʠ ʽ ʚʠʜʽʣʷʪʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, 

ʟʦʢʨʝʤʘ ʥʝʡʨʦʤʝʜʠʘʪʦʨʠ, ʚʣʘʩʪʠʚʘ ʚʩʽʤ ʥʝʡʨʦʮʠʪʘʤ. ʆʜʥʘʢ 

ʽʩʥʫʶʪʴ ʥʝʡʨʦʥʠ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ 

ʬʫʥʢʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʢʣʽʪʠʥʠ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʠʭ ʷʜʝʨ ʛʽʧʦʪʘʣʘ-

ʤ̔ʯʥʦʾ ʦʙʣʘʩʪʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʪʘʢʠʭ ʥʝʡʨʦʥʽʚ ʽ ʚ 

ʾʭʥʽʭ ʘʢʩʦʥʘʭ ʟʥʘʭʦʜʷʪʴʩʷ ʨʽʟʥʦʾ ʚʝʣʠʯʠʥʠ ʛʨʘʥʫʣʠ ʥʝʡʨʦʩʝʢʨʝʪʫ, 

ʱʦ ʤʽʩʪʷʪʴ ʙʽʣʦʢ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʣʽʧʽʜʠ ʽ ʧʦʣʩ̔ʘʭʘʨʠʜʠ. 

ɻʨʘʥʫʣʠ ʥʝʡʨʦʩʝʢʨʝʪʫ ʚʠʚʦʜʷʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʢʨʦʚ 

(ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʩʦʢʘʧʽʣʷʨʥʠʭ ʩʠʥʘʧʩʽʚ) ʘʙʦ ʞ ʫ 

ʩʧʠʥʥʦʤʦʟʢʦʚʫ ʨʽʜʠʥʫ. ʅʝʡʨʦʩʝʢʨʝʪʠ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ 

ʥʝʡʨʦʨʝʛʫʣʷʪʦʨʚ̔, ʙʝʨʫʯʠ ʫʯʘʩʪʴ ʫ ʚʟʘʻʤʦʜʽʾ ʥʝʨʚʦʚʦʾ ʽ 

ʛʫʤʦʨʘʣʴʥʦʾ ʩʠʩʪʝʤ ʽʥʪʝʛʨʘʮʽʾ. 

 

ʄʽʞʥʝʡʨʦʥʥʽ ʩʠʥʘʧʩʠ 

ʄʦʚʦʶ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʻ ʤʦʚʘ ʝʣʝʢʪʨʠʯʥʠʭ ʽʤʧʫʣʴʩʽʚ. 

ʇʝʨʝʜʘʯʫ ʩʠʛʥʘʣʽʚ ʚʽʜ ʦʜʥʦʛʦ ʥʝʡʨʦʥʫ ʜʦ ʽʥʰʦʛʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʤʽʞʥʝʡʨʦʥʥʽ ʢʦʥʪʘʢʪʠ ï ʩʠʥʘʧʩʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʭʽʤʽʯʥʽ ʧʦʩʝʨʝʜʥʠʢʠ ï ʤʝʜʽʘʪʦʨʠ (ʣʘʪ. mediator ï 

ʧʦʩʝʨʝʜʥʠʢ). ʍʽʤʽʯʥʘ ʧʨʠʨʦʜʘ ʤʝʜʽʘʪʦʨʽʚ, ʤʦʨʬʦʣʦʛʽʷ 

ʩʠʥʘʧʪʠʯʥʠʭ ʢʦʥʪʘʢʪʽʚ ʽ ʯʘʩʪʠʥʠ ʥʝʡʨʦʥʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʾʭ 

ʫʪʚʦʨʝʥʥʽ, ʚ ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚʘʨʽʶʶʪʴ ʫ 

ʰʠʨʦʢʠʭ ʤʝʞʘʭ. ɺ ʩʠʥʘʧʩʽ ʚʠʜʽʣʷʶʪʴ ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʫ ʽ 

ʧʽʩʣʷʩʠʥʘʧʪʠʯʥʫ ʯʘʩʪʠʥʠ, ʨʦʟʜʽʣʝʥʽ ʩʠʥʘʧʪʠʯʥʦʶ ʱʽʣʠʥʦʶ 

ʰʠʨʠʥʦʶ 20-30 ʥʤ (ʈʠʩ. 11). ɽʣʝʢʪʨʠʯʥʠʡ ʽʤʧʫʣʴʩ ʥʝ ʤʦʞʝ 

ʟʜʦʣʘʪʠ ʙʝʟ ʽʩʪʦʪʥʠʭ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘʚʽʪʴ ʪʘʢʫ ʢʦʨʦʪʢʫ 

ʤʽʞʢʣʽʪʠʥʥʫ ʜʠʩʪʘʥʮʽʶ, ʩʘʤʝ ʪʦʤʫ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʪʨʽʙʥʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʜʥʽʻʾ ʬʦʨʤʠ ʚ ʽʥʰʫ, ʥʘʧʨʠʢʣʘʜ, ʟ 

ʝʣʝʢʪʨʠʯʥʦʾ ʚ ʭʽʤʽʯʥʫ, ʘ ʧʦʪʽʤ ï ʟʥʦʚʫ ʚ ʝʣʝʢʪʨʠʯʥʫ.  
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ʇʝʨʝʜʩʠʥʘʧʪʠʯʥʘ ʯʘʩʪʠʥʘ ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʯʘʩʪʠʥʘ 

ʪʝʨʤʽʥʘʣʽ ʚʽʜʨʦʩʪʢʘ ʥʝʡʨʦʥʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʩʠʥʘʧʪʠʯʥʽ ʧʫʭʠʨʮʽ, 

ʤʽʪʦʭʦʥʜʨʽʾ ʽ ʝʥʜʦʩʦʤʠ. ʇʝʨʝʜʩʠʥʘʧʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ï ʯʘʩʪʠʥʘ 

ʧʣʘʟʤʦʣʝʤʠ ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʦʾ ʯʘʩʪʠʥʠ, ʟʚʝʨʥʝʥʘ ʜʦ ʩʠʥʘʧʪʠʯʥʦʾ 

ʱʽʣʠʥʠ, ï ʤʽʩʪʠʪʴ ʧʦʪʝʥʮʽʘʣʦʟʘʣʝʞʥʽ ʉʘ
2+

-ʢʘʥʘʣʠ, ʱʦ ʚʽʜʢʨʠ-

ʚʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʝʧʦʣʷʨʠʟʘʮʽʶ ʤʝʤʙʨʘʥʠ. 

ʇʝʨʝʜʩʠʥʘʧʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʥʝʦʜʥʦʨʽʜʥʘ ʟʘ ʩʚʦʻʶ 

ʩʪʨʫʢʪʫʨʦʶ. ʋ ʥʽʡ ʚʠʷʚʣʝʥʽ ʘʢʪʠʚʥʽ ʟʦʥʠ ï ʜʽʣʷʥʢʠ ʧʦʪʦʚʱʝʥʥʷ 

ʤʝʤʙʨʘʥʠ, ʫ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʢʟʦʮʠʪʦʟ ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ. 

ʄʝʤʙʨʘʥʘ ʘʢʪʠʚʥʠʭ ʟʦʥ ʟʙʘʛʘʯʝʥʘ ʤʝʤʙʨʘʥʥʠʤʠ ʙʽʣʢʘʤʠ SNAP-

25
16
, ʩʠʥʪʘʢʩʠʥʦʤ ʪʘ ʜʝʷʢʠʤʠ ʽʥʠhʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʝʢʟʦʮʠʪʦʟ ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ. ɸʢʪʠʚʥʽ ʟʦʥʠ ʙʽʣʴʰʦʩʪʽ 

ʩʠʥʘʧʩʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘʧʨʦʪʠ ʩʢʫʧʯʝʥʴ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʧʽʩʣʷʩʠʥʘʧʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ, ʱʦ ʟʤʝʥʰʫʻ ʯʘʩ 

ʟʘʪʨʠʤʢʠ ʫ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʫ, ʧʦʚôʷʟʘʥʽʡ ʟ ʜʠʬʫʟʽʻʶ ʤʝʜʽʘʪʦʨʘ ʫ 

ʩʠʥʘʧʪʠʯʥʽʡ ʱʽʣʠʥʽ. 

ʋ 1953 ʨʦʮʽ ɹʝʨʥʘʨʜ ʂʘʪʮ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʽʚ, ʱʦ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨ ʚʠʜʽʣʷʻʪʴʩʷ ʫ ʩʠʥʘʧʪʠʯʥʫ ʱʽʣʠʥʫ ʫ ʚʠʛʣʷʜʽ 

ʤʫʣʴʪʠʤʦʣʝʢʫʣʷʨʥʠʭ ʧʦʨʮʽʡ ï ʢʚʘʥʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ 

ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʜʣʷ ʚʠʚʯʝʥʥʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʠ ʩʠʥʘʧʩʫ 

ʜʦʟʚʦʣʠʣʦ ʚ 1954 ʨʦʮʽ ɼʝ ʈʦʙʝʨʪʩʫ ʽ ɹʝʥʥʝʪʫ ʚʠʷʚʠʪʠ ʚ 

ʮʠʪʦʧʣʘʟʤʽ ʨʫʭʦʚʦʛʦ ʥʝʨʚʦʚʦʛʦ ʟʘʢʽʥʯʝʥʥʷ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʩʠʥʘʧʪʠʯʥʠʭ ʚʝʟʠʢʫʣ (ʧʫʭʠʨʮʽʚ) ʜʽʘʤʝʪʨʦʤ ʙʣʠʟʴʢʦ 50 ʥʤ. 

ʆʩʢʽʣʴʢʠ ʚʝʟʠʢʫʣʠ ʤʘʣʠ ʦʜʥʘʢʦʚʽ ʨʦʟʤʽʨʠ ʽ ʢʦʥʮʝʥʪʨʫʚʘʣʠʩʷ ʙʽʣʷ 

ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ, ʙʫʣʦ ʧʨʠʧʫʱʝʥʦ, ʱʦ ʢʚʘʥʪ 

ʤʝʜʽʘʪʦʨʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʠʥʘʧʪʠʯʥʦʤʫ ʧʫʭʠʨʮʽ, ʘ ʟʚʽʣʴʥʝʥʥʷ 

ʤʝʜʽʘʪʦʨʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ ʚʤʽʩʪʫ ʚʝʟʠʢʫʣʠ ʚ 

ʩʠʥʘʧʪʠʯʥʫ ʱʽʣʠʥʫ. ʊʘʢ ʙʫʣʘ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʚʝʟʠʢʫʣʷʨʥʘ 

ʛʽʧʦʪʝʟʘ ʟʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʘ ʚ ʩʠʥʘʧʩʽ. ʅʘʜʘʣʽ ʩʠʥʘʧʪʠʯʥʽ 

ʚʝʟʠʢʫʣʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʚʩʽʭ ʭʽʤʽʯʥʠʭ ʩʠʥʘʧʩʘʭ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ.  

ɼʦ ʦʩʥʦʚʥʠʭ ʧʦʩʪʫʣʘʪʽʚ ʚʝʟʠʢʫʣʷʨʥʦʾ ʛʽʧʦʪʝʟʠ ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ: 1) ʤʝʜʽʘʪʦʨ ʫ ʥʝʨʚʦʚʦʤʫ ʟʘʢʽʥʯʝʥʥʽ 

ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʚ ʩʠʥʘʧʪʠʯʥʠʭ ʚʝʟʠʢʫʣʘʭ (ʧʫʭʠʨʮʷʭ), 2) ʢʚʘʥʪ 

ʤʝʜʽʘʪʦʨʘ ʟʚʽʣʴʥʷʻʪʴʩʷ ʰʣʷʭʦʤ ʟʣʠʪʪʷ ʤʝʤʙʨʘʥʠ ʧʫʭʠʨʮʷ ʟ 

ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʦʶ ʤʝʤʙʨʘʥʦʶ (ʝʢʟʦʮʠʪʦʟ).  

                                                 
16

 SNAP-25 ï synaptosomal associated protein (ʘʥʛʣ.) ï ʙʽʣʦʢ, ʷʢʠʡ ʟʚôʷʟʫʻʪʴʩʷ ʟ 

ʩʠʥʘʧʪʦʩʦʤʘʤʠ (ʩʠʥʘʧʪʠʯʥʠʤʠ ʧʫʭʠʨʮʷʤʠ). 
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ʈʠʩ. 12. ʉʭʝʤʘ ʘʢʩʦ-ʜʝʥʜʨʠʪʥʦʛʦ ʩʠʥʘʧʩʫ. 

ʊʝʨʤʽʥʘʣʴ ʘʢʩʦʥʫ ʤʽʩʪʠʪʴ ʚʝʟʠʢʫʣʠ ʜʚʦʭ ʪʠʧʽʚ: 

ʧʨʦʟʦʨʽ ï ʩʠʥʘʧʪʠʯʥʽ ʧʫʭʠʨʮʽ (ʉʇ) ʽ ʝʣʝʢʪʨʦʥʥʦ-

ʱʽʣʴʥʽ ï ʩʝʢʨʝʪʦʨʥʽ ʛʨʘʥʫʣʠ (ʉɻ). ɹʣʠʞʯʝ ʜʦ 

ʘʢʪʠʚʥʦʾ ʟʦʥʠ (ɸɿ) ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʩʠʥʘʧʪʠʯʥʽ 

ʧʫʭʠʨʮʽ, ʛʦʪʦʚʽ ʜʦ ʟʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʘ, ʧʦʜʘʣʽ ʚʽʜ 

ʥʝʾ ï ʧʫʭʠʨʮʽ ʤʦʙʽʣʽʟʘʮʽʡʥʦʛʦ ʟʘʧʘʩʫ. 1 ï ʤʽʢʨʦʪʨʫ-

ʙʦʯʢʠ, 2 ï ʤʽʪʦʭʦʥʜʨʽʷ, 3 ï ʩʠʥʘʧʪʠʯʥʘ ʱʽʣʠʥʘ, 4 ï 

ʜʝʥʜʨʠʪʥʠʡ ʰʠʧ, 5 ï ʜʝʥʜʨʠʪ (ʟ ɺ.ʌ.ɻʘʥʦʥʛ, 2002). 

1 

2 

3 

4 

5 

ʉʇ 

ʉɻ 

ɸɿ 

ʗʢ ʧʦʢʘʟʘʣʠ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʥʝʨʚʦʚʽ ʟʘʢʽʥʯʝʥʥʷ ʤʘʶʪʴ ʜʚʘ ʪʠʧʠ 

ʩʝʢʨʝʪʦʨʥʠʭ ʧʫʭʠʨʮʽʚ: ʩʠʥʘʧʪʠʯʥʽ ʧʫʭʠʨʮʽ (ʜʨʽʙʥʽ ʚʝʟʠʢʫʣʠ) ʽ 

ʩʝʢʨʝʪʦʨʥʽ ʛʨʘʥʫʣʠ (ʪʘʢ ʥʘʟʠʚʘʥʽ ʚʝʣʠʢʽ ʘʙʦ ʝʣʝʢʪʨʦʥʦʱʽʣʴʥʽ 

ʧʫʭʠʨʮʽ) (ʈʠʩ. 12). ɼʨʽʙʥʽ ʩʠʥʘʧʪʠʯʥʽ ʧʫʭʠʨʮʽ ʦʜʥʦʨʽʜʥʽ ʟʘ 

ʨʦʟʤʽʨʘʤʠ ʽ ʤʘʶʪʴ ʤʘʣʠʡ ʜʽʘʤʝʪʨ (ʙʣʠʟʴʢʦ 50 ʥʤ). ʎʽ ʧʫʭʠʨʮʽ 

ʤʽʩʪʷʪʴ ʪ.ʟʚ. ʢʣʘʩʠʯʥʽ ʤʝʜʽʘʪʦʨʠ (ʘʮʝʪʠʣʭʦʣʽʥ, ʛʣʫʪʘʤʘʪ, ɔ-

ʘʤʽʥʦʤʘʩʣʷʥʘ ʢʠʩʣʦʪʘ, ʛʣʽʮʠʥ ʪʘ ʙ̔ʦʛʝʥʥ ̔ ʘʤ̔ʥʠ). ɺʝʣʠʢʽ, 

ʝʣʝʢʪʨʦʥʦʱʽʣʴʥʽ ʧʫʭʠʨʮʽ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʜʽʘʤʝʪʨ (ʙʣʠʟʴʢʦ 100 

ʥʤ), ʚʦʥʠ ʥʝʦʜʥʦʨʽʜʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʽ ʤʽʩʪʷʪʴ ʝʣʝʢʪʨʦʥʦʱʽʣʴʥʽ 

ʛʨʘʥʫʣʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʚʝʣʠʢʦʤʦʣʝʢʫʣʷʨʥ ̔ʤʝʜʽʘʪʦʨʠ 

ï ʧʝʧʪʠʜʠ ʽ ʙʽʣʢʠ.  

ʇʝʨʰʽ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʽʩʥʫʶʪʴ ʜʚʽ 

ʛʨʫʧʠ ʜʨʽʙʥʠʭ ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ ʫ 

ʥʝʨʚʦʚʦʤʫ ʟʘʢʽʥʯʝʥʥʽ. ʇʝʨʰʘ ʛʨʫʧʘ 

ʚʝʟʠʢʫʣ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʦʾ 

ʤʝʤʙʨʘʥʠ ʙʽʣʷ ʘʢʪʠʚʥʠʭ ʟʦʥ. ɼʨʫʛʘ ʛʨʫʧʘ ʚʝʟʠʢʫʣ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ ʜʝʷʢʽʡ ʚ̔ ʜʩʪʘʥʽ ʚʽʜ ʘʢʪʠʚʥʦʾ ʟʦʥʠ. ɹʫʣʦ 

ʧʨʠʧʫʱʝʥʦ, ʱʦ ʚʝʟʠʢʫʣʠ ʧʝʨʰʦʾ ʛʨʫʧʠ ʤʽʩʪʷʪʴ ʟʘʧʘʩ ʤʝʜʽʘʪʦʨʘ, 

ʛʦʪʦʚʦʛʦ ʜʦ ʟʚʽʣʴʥʝʥʥʷ, ʚʝʟʠʢʫʣʠ ʜʨʫʛʦʾ ï ʤʦʙʽʣʽʟʘʮʽʡʥʠʡ ʟʘʧʘʩ, 

ʱʦ ʧʦʧʦʚʥʶʻ ʧʝʨʰʠʡ ʫ ʚʠʧʘʜʢʫ ʡʦʛʦ ʚʠʪʨʘʪʠ ʧʨʠ ʘʢʪʠʚʥʦʩʪʽ 

ʩʠʥʘʧʩʫ.  

ʇʦʜʘʣʴʰʘ ʜʝʪʘʣʽʟʘʮʽʷ ʪʦʧʦʛʨʘʬʽʾ ʚʝʟʠʢʫʣ ʫ ʥʝʨʚʦʚʦʤʫ 

ʟʘʢʽʥʯʝʥʥʽ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʟʘʤʦʨʦʞʫʚʘʥʥʷ-

ʩʢʦʣʶʚʘʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʽʤ, ʱʦ ʟʘʤʦʨʦʞʝʥʠʡ ʰʤʘʪʦʯʦʢ 

ʪʢʘʥʠʥʠ ʨʦʟʢʦʣʶʶʪʴ ʛʦʩʪʨʠʤ ʥʦʞʝʤ, ʘ ʧʦʚʝʨʭʥʶ ʚʽʜʢʦʣʫ 

ʨʦʟʛʣʷʜʘʶʪʴ ʧʽʜ ʝʣʝʢʪʨʦʥʥʠʤ ʤʽʢʨʦʩʢʦʧʦʤ. ʆʩʢʽʣʴʢʠ ʟʘʤʦʨʦʞʝʥʘ 

ʪʢʘʥʠʥʘ ʨʦʟʢʦʣʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʦ ʤʝʤʙʨʘʥʘʭ, ʪʦ ʤʦʞʥʘ 
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ʦʜʝʨʞʘʪʠ ʜʝʪʘʣʴʥʫ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʧʝʨʝʜ- ʽ 

ʧʽʩʣʷʩʠʥʘʧʪʠʯʥʠʭ ʚʽʜʜʽʣʽʚ ʩʠʥʘʧʩʫ. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʚ 

ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ 

ʚʝʣʠʢʽ ʚʥʫʪʨʽʰʥʴʦʤʝʤʙʨʘʥʥʽ ʯʘʩʪʠʥʢʠ, ʥʘʚʢʦʣʦ ʷʢʠʭ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʩʠʥʘʧʪʠʯʥʽ ʧʫʭʠʨʮʽ. ʏʠʩʣʝʥʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ 

ʪʝ, ʱʦ ʮʽ ʯʘʩʪʠʥʢʠ ̒ ʢʘʣʴʮʽʻʚʠʤʠ ʢʘʥʘʣʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʢʦʨʦʪʢʦʯʘʩʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʚ ʦʙʣʘʩʪʽ 

ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ ʧʨʠ ʟʙʫʜʞʝʥʥʽ, ʱʦ ʚʝʜʝ ʜʦ ʟʚʽʣʴʥʝʥʥʷ 

ʤʝʜʽʘʪʦʨʘ. ʊʦʧʦʛʨʘʬʽʷ ʘʢʪʠʚʥʠʭ ʟʦʥ, ʚʥʫʪʨʽʰʥʴʦʤʝʤʙʨʘʥʥʠʭ 

ʯʘʩʪʠʥʦʢ ʽ ʚʝʟʠʢʫʣ ʫ ʨʽʟʥʠʭ ʩʠʥʘʧʪʠʯʥʠʭ ʫʪʚʦʨʝʥʥʷʭ ʥʝʦʜʥʘʢʦʚʘ ʽ 

ʩʠʣʴʥʦ ʚʘʨʽʶʻ ʚʽʜ ʩʠʤʝʪʨʠʯʥʦʛʦ ʡ ʫʧʦʨʷʜʢʦʚʘʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʜʦ ʭʘʦʪʠʯʥʦʛʦ. ʅʘ ʜʠʚʦ ʢʨʘʩʠʚʦ  ʁ ʽ ʚʠʪʦʥʯʝʥʦʶ ʚ ʮʴʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ  ̒ʘʢʪʠʚʥʘ ʟʦʥʘ ʥʝʨʚʦʚʦ-ʤô̫ ʟʦʚʦʛʦ ʩʠʥʘʧʩʫ ʞʘʙʠ, ʫ 

ʷʢʽʡ ʚʝʣʠʢʽ ʚʥʫʪʨʽʰʥʴʦʤʝʤʙʨʘʥʥʽ ʯʘʩʪʠʥʢʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʜʚʦʭ ʧʦʜʚʽʡʥʠʭ ʧʘʨʘʣʝʣʴʥʠʭ ʨʷʜʽʚ, ʱʦ ʡʜʫʪʴ ʧʦʧʝʨʝʢ 

ʥʝʨʚʦʚʦʛʦ ʟʘʢʽʥʯʝʥʥʷ, ʧʦ ʢʨʘʷʭ ʷʢʠʭ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʩʠʥʘʧʪʠʯʥ ̔

ʧʫʭʠʨʮʽ (ʈʠʩ. 13). ʇʨʠ ʩʠʥʘʧʪʠʯʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʚ ʮʠʭ ʤʽʩʮʷʭ 

ʟô̫ ʚʣʷʶʪʴʩʷ ʤʝʤʙʨʘʥʥʽ ʧʦʨʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʝʢʟʦʮʠʪʦʟ 

ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ. ʋʩʴʦʛʦ ʚ ʨʫʭʦʚʦʤʫ ʥʝʨʚʦʚʦʤʫ ʟʘʢʽʥʯʝʥʥʽ 

ʞʘʙʠ ʤʦʞʝ ʙʫʪʠ ʜʝʢʽʣʴʢʘ ʩʦʪ ʘʢʪʠʚʥʠʭ ʟʦʥ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʚʽʜʩʪʘʥʽ 1 ʤʢʤ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ɺʝʣʠʢʽ ʚʝʟʠʢʫʣʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʤʝʜʽʘʪʦʨʠ ʧʝʧʪʠʜʥʦʾ ʧʨʠʨʦʜʠ, ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦʟʘ ʘʢʪʠʚʥʠʤʠ 

ʟʦʥʘʤʠ.  

 

ʉʠʥʘʧʪʠʯʥʽ ʧʫʭʠʨʮʽ ʫʪʚʦʨʶ ʪʁʴʩʷ ʚ ʪʽʣʽ ʥʝʡʨʦʥʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɻʨɽʇʈ ʽ ʂɻ, ʘ ʧʦʪʽʤ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʧʦ ʘʢʩʦʥʫ ʚ 

ʥʝʨʚʦʚʽ ʟʘʢʽʥʯʝʥʥʷ. ʗʢ ʚʠʜʥʦ, ʧʨʠʥʮʠʧʦʚʦʾ ʨʽʟʥʠʮʽ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʝʟʠʢʫʣ, ʟʘʧʦʚʥʝʥʠʭ ʨʽʟʥʠʤʠ ʤʝʜʽʘʪʦʨʘʤʠ, ʥʝ 

ʈʠʩ. 13. ɸʢʪʠʚʥʘ ʟʦʥʘ ʥʝʨʚʦʚʦ-

ʤôʷʟʦʚʦʛʦ ʩʠʥʘʧʩʫ ʞʘʙʠ (ʤʝʪʦʜ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʩʢʦʣʶʚʘʥʥʷ). 

ʇʝʨʝʜʩʠʥʘʧʪʠʯʥʘ ʤʝʤʙʨʘʥʘ (4) ʨʦʟʰʘʨʦ-

ʚʘʥʘ ʥʘ ʜʚʘ ʣʠʩʪʢʠ: ʚʥʫʪʨʽʰʥʽʡ (ʟʚʝʨʭʫ) ʽ 

ʟʦʚʥʽʰʥʽʡ. ɺʠʜʥʦ ʘʢʪʠʚʥʫ ʟʦʥʫ (3), ʨʦʟʪʘ-

ʰʦʚʘʥʽ ʫ ʜʚʘ ʨʷʜʠ ʚʥʫʪʨʽʰʥʴʦʤʝʤʙʨʘʥʥʽ 

ʯʘʩʪʠʥʢʠ (ʢʘʣʴʮʽʻʚʽ ʢʘʥʘʣʠ) (6) ʽ ʜʚʘ 

ʣʘʥʮʶʞʢʠ ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ (1), 

ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʟʚʽʣʴʥʷʻ ʤʝʜʽʘʪʦʨ ʰʣʷʭʦʤ 

ʝʢʟʦʮʠʪʦʟʫ (2) ʯʝʨʝʟ ʤʝʤʙʨʘʥʥʽ ʧʦʨʠ (5) (ʟ 

ɸ.ʃ.ɿʝʬʠʨʦʚ, 2000). 
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ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʈʦʟʙʽʞʥʦʩʪʽ ʩʪʦʩʫʶʪʴʩʷ ʪʽʣʴʢʠ ʟʘʧʦʚʥʝʥʥʷ ʽ 

ʤʝʭʘʥʽʟʤʽʚ ʩʧʫʩʪʦʰʝʥʥʷ ʧʫʭʠʨʮʽʚ (ʈʠʩ. 14).  

ʗʢ ʧʦʢʘʟʘʣʠ ʙʽʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʝʜʽʘʪʦʨ ʫ ʜʨʽʙʥʠʭ 

ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʷʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʫʞʝ ʚʠʩʦʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ï 100 ʤʤʦʣʴ/ʣ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʤʝʤʙʨʘʥʽ ʧʫʭʠʨʮʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʘʢʪʠʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ. ʋ ʤʝʤʙʨʘʥʽ ʚʝʟʠʢʫʣʠ 

 ̒ʧʨʦʪʦʥʥʠʡ ʥʘʩʦʩ, ʱʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʝʥʝʨʛʽʶ ɸʊʌ, ʩʪʚʦʨʶʻ 

ʨʽʟʥʠʮʶ ʧʦʪʝʥʮʽʘʣʽʚ ʥʘ ʤʝʤʙʨʘʥʽ ʧʫʭʠʨʮʷ (ʚʤʽʩʪ ʧʫʭʠʨʮʷ 

ʟʘʨʷʜʞʝʥʠʡ ʧʦʟʠʪʠʚʥʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʪʦʧʣʘʟʤʦʶ ʥʝʨʚʦʚʦʛʦ 

ʟʘʢʽʥʯʝʥʥʷ). ʄʝʤʙʨʘʥʘ ʧʫʭʠʨʮʷ ʤʽʩʪʠʪʴ ʪʘʢʦʞ ʭʣʦʨʥʽ ʢʘʥʘʣʠ. 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʛʨʘʜʽʻʥʪ, ʩʬʦʨʤʦʚʘʥʠʡ ʧʨʦʪʦʥʥʠʤ ʥʘʩʦʩʦʤ, 

ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʥʠʡ ʪʨʘʥʩʧʦʨʪ ʤʝʜʽʘʪʦʨʘ, ʱʦ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ 

ʮʠʪʦʧʣʘʟʤʽ ʥʝʨʚʦʚʦʛʦ ʟʘʢʽʥʯʝʥʥʷ, ʫ ʚʝʟʠʢʫʣʫ. ɺ ʜʘʥʠʡ ʯʘʩ 

ʚʠʜʽʣʝʥʽ ʢʽʣʴʢʘ ʢʣʘʩʽʚ ʪʘʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʦʣʝʢʫʣ, ʩʧʝʮʠʬʽʯʥʠʭ 

ʜʣʷ ʙʽʦʛʝʥʥʠʭ ʘʤʽʥʽʚ, ʘʮʝʪʠʣʭʦʣʽʥʫ, ʛʣʫʪʘʤʘʪʫ, ɻɸʄʂ ʽ ʛʣʽʮʠʥʫ. 

ʈʘʟʦʤ ʟ ʤʝʜʽʘʪʦʨʦʤ ʫ ʧʫʭʠʨʮʷʭ ʟʥʘʭʦʜʷʪʴʩʷ ɸʊʌ, ʽʦʥʠ, ʬʝʨʤʝʥʪʠ 

ʡ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ. 

ʂʣʘʩʠʯʥʽ ʤʝʜʽʘʪʦʨʠ ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

 ʨʝʪʠʢʫʣʫʤ 
ʇʝʧʪʠʜʠ 

ʂʦʤʧʣʝʢʩ 

ɻʦʣʴʜʞʽ 

ʇʫʭʠʨʮʽ 

ʊʨʘʥʩʧʦʨʪ ʧʫʭʠʨʮʽʚ 

ʊʽʣʦ 

ʥʝʨʚʦʚʦʾ 

ʢʣʽʪʠʥʠ 

ʊʝʨʤʽʥʘʣʴ 

ʘʢʩʦʥʫ 

ɽʥʜʦʩʦʤʘ ʄʝʜʽʘʪʦʨ 

ɽʢʟʦʮʠʪʦʟ ɽʢʟʦʮʠʪʦʟ 

ʈʝʮʠʢʣʽʟʘʮʽʷ 

ʇʝʨʝʜʩʠʥʘʧʪʠʯʥʘ ʤʝʤʙʨʘʥʘ 

ʉʠʥʘʧʪʠʯʥʘ ʱʽʣʠʥʘ 

ʈʠʩ. 14. ʋʪʚʦʨʝʥʥʷ, ʟʘʧʦʚʥʝʥʥʷ ʽ ʩʧʫʩʪʦʰʝʥʥʷ ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ. 

ʋʪʚʦʨʝʥʥʷ ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ ʽ ʩʝʢʨʝʪʦʨʥʠʭ ʛʨʘʥʫʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ɻʨɽʇʈ ʽ 

ʂɻ ʧʝʨʠʢʘʨʽʦʥʫ, ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʪʝʨʤʽʥʘʣʽ ʘʢʩʦʥʫ. ʉʠʥʘʧʪʠʯʥʽ 

ʧʫʭʠʨʮʽ ʟʘʧʦʚʥʶʶʪʴʩʷ ʤʝʜʽʘʪʦʨʦʤ ʫ ʥʝʨʚʦʚʦʤʫ ʟʘʢʽʥʯʝʥʥʽ, ʘ ʩʝʢʨʝʪʦʨʥʽ ʛʨʘʥʫʣʠ ï ʫ 

ʪʽʣʽ ʥʝʡʨʦʥʘ. ʇʽʩʣʷ ʚʠʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʘ ʩʠʥʘʧʪʠʯʥʽ ʧʫʭʠʨʮʽ ʟʜʘʪʥʽ ʜʦ ʨʝʮʠʢʣʽʟʘʮʽʾ 

(ʧʦʚʪʦʨʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ) (ʟ ɸ.ʃ.ɿʝʬʠʨʦʚ, 2000). 
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ɸ ɹ ɺ ʈʠʩ. 15. ʉʧʦʩʦʙʠ ʩʧʫʩʪʦʰʝʥʥʷ 

ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ ʽ 

ʚʠʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʘ. 

ɸ ï ʝʢʟʦʮʠʪʦʟ ʟ ʧʦʚʥʠʤ ʟʣʠʪʪʷʤ, ɹ ï 

ʝʢʟʦʮʠʪʦʟ ʙʝʟ ʧʦʚʥʦʛʦ ʟʣʠʪʪʷ, ɺ ï 

ʟʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʘ ʫ ʢʚʘʥʪʦʚʽʡ 

ʬʦʨʤʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʜʽʘʪʦʬʦʨʫ 

ʘʙʦ ʢʘʥʘʣʫ ʟ ʮʠʪʦʧʣʘʟʤʠ. ɺ 

ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʧʫʭʠʨʮʽ ʟʙʝʨʽ-

ʛʘʶʪʴ ʤʝʜʽʘʪʦʨ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ 

ʚʠʚʽʣʴʥʝʥʥʷ ʫ ʮʠʪʦʧʣʘʟʤʫ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʝʣʠʢʠʭ, ʝʣʝʢʪʨʦʥʦʱʽʣʴʥʠʭ ʧʫʭʠʨʮʽʚ, ʪʦ ʾʭʥʻ 

ʟʘʧʦʚʥʝʥʥʷ ʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʯʠʥʘʻʪʴʩʷ ʚʞʝ ʚ ʧʨʦʮʝʩʽ 

ʫʪʚʦʨʝʥʥʷ ʚʝʟʠʢʫʣ ʟʘ ʫʯʘʩʪʶ ɻʨɽʇʈ ʽ ʂɻ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʧʨʠ 

ʮʦɹʤʫ, ʱʦ ʚ ʨʽʟʥʠʭ ʧʫʭʠʨʮʷʭ, ʷʢʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʚ ʥʝʨʚʦʚʽ 

ʟʘʢʽʥʯʝʥʥʷ ʥʝʡʨʦʥʘ, ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʨʽʟʥʽ ʥʝʡʨʦʘʢʪʠʚʥʽ 

ʧʝʧʪʠʜʥʽ ʬʨʘʛʤʝʥʪʠ. ʋ ʙʘʛʘʪʴʦʭ ʥʝʡʨʦʥʘʭ ʤʝʜʽʘʪʦʨʠ ʽ 

ʥʝʡʨʦʧʝʧʪʠʜʠ ʩʠʥʪʝʟʫʶʪʴʩʷ ʡ ʫʧʘʢʦʚʫʶʪʴʩʷ ʚ ʪʽ ʩʘʤʽ ʧʫʭʠʨʮʽ, 

ʦʪʞʝ, ʟ ʾʭʥʽʭ ʥʝʨʚʦʚʠʭ ʟʘʢʽʥʯʝʥʴ ʟʚʽʣʴʥʷʶʪʴʩʷ ʢʽʣʴʢʘ ʨʽʟʥʠʭ 

ʤʝʜʽʘʪʦʨʽʚ. ʎʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʩʫʤʥʽʚ ʫ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʧʨʠʥʮʠʧʫ ɼʝʡʣʘ (1935 ʨʽʢ), ʷʢʠʡ ʧʨʦʛʦʣʦʰʫʻ, ʱʦ ʚʩʽ ʥʝʨʚʦʚʽ 

ʟʘʢʽʥʯʝʥʥʷ, ʫʪʚʦʨʝʥʽ ʦʜʥʠʤ ʥʝʡʨʦʥʦʤ, ʩʝʢʨʝʪʫʶʪʴ ʪʽʣʴʢʠ ʦʜʠʥ 

ʚʠʜ ʤʝʜʽʘʪʦʨʘ.  

ʗʢʱʦ ʧʦʩʪʫʣʘʪ ʧʨʦ ʪʝ, ʱʦ ʩʠʥʘʧʪʠʯʥʠʡ ʧʫʭʠʨʝʮʴ ʻ 

ʨʝʟʝʨʚʫʘʨʦʤ ʜʣʷ ʤʝʜʽʘʪʦʨʘ, ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʩʫʤʥʽʚʫ, ʪʦ ʤʝʭʘʥʽʟʤ 

ʟʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʘ ʟ ʧʫʭʠʨʮʷ ʚ ʩʠʥʘʧʪʠʯʥʫ ʱʽʣʠʥʫ ʚʠʢʣʠʢʘʻ 

ʚʝʣʠʢʽ ʩʫʧʝʨʝʯʢʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʦʷʚʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʽʧʦʪʝʟ ʽ 

ʩʧʝʢʫʣʷʮʽʡ.  

ʅʘ ʈʠʩ. 15 ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʠ ʧʨʠʥʮʠʧʦʚʠʭ ʤʝʭʘʥʽʟʤʠ 

ʟʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʘ ʟʘ ʫʯʘʩʪʶ ʩʠʥʘʧʪʠʯʥʦʛʦ ʧʫʭʠʨʮʷ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʤʽʩʪ ʧʫʭʠʨʮʷ ʤʦʞʝ ʚʠʜʽʣʠʪʠʩʷ ʚ ʩʠʥʘʧʪʠʯʥʫ 

ʱʽʣʠʥʫ ʚ ʦʙʣʘʩʪʽ ʘʢʪʠʚʥʦʾ ʟʦʥʠ. ʋʩʽ ʪʨʠ ʤʝʭʘʥʽʟʤʠ ʟʘʣʝʞʥʽ ʚʽʜ 

ʽʦʥʽʚ ʢʘʣʴʮʽʶ, ʪʦʤʫ ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʧʨʠʯʠʥʦʶ ʚʠʜʽʣʝʥʥʷ 

ʢʚʘʥʪʘ ʤʝʜʽʘʪʦʨʘ ʻ ʟʙʽʣʴʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʚ ʤʽʩʮʽ ʟʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʘ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʢʨʠʪʪʷ 

ʢʘʣʴʮʽʻʚʠʭ ʢʘʥʘʣʽʚ ʧʨʠ ʜʝʧʦʣʷʨʠʟʘʮʽʾ ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʦʾ 

ʤʝʤʙʨʘʥʠ.  

ʇʝʨʰʠʡ ʤʝʭʘʥʽʟʤ 
ʷʚʣʷʻ ʩʦʙʦʶ ʪʠʧʦʚʠʡ 

ʝʢʟʦʮʠʪʦʟ. ɺʽʥ 
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ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʚʥʠʤ ʟʣʠʪʪʷʤ ʚʝʟʠʢʫʣʠ ʽ ʚʙʫʜʦʚʫʚʘʥʥʷʤ ʾʾ 

ʤʝʤʙʨʘʥʠ ʚ ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʫʚʝʩʴ ʚʤʽʩʪ 

ʚʝʟʠʢʫʣʠ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʩʠʥʘʧʪʠʯʥʽʡ ʱʽʣʠʥʽ (ʤʝʜʽʘʪʦʨ, ɸʊʌ, ʽʦʥʠ, 

ʙʽʣʢʠ ʽ ʬʝʨʤʝʥʪʠ), ʘ ʢʦʣʠʰʥʷ ʚʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ ʤʝʤʙʨʘʥʠ 

ʚʝʟʠʢʫʣʠ ʟʚʝʨʥʝʥʘ ʫʙʽʢ ʩʠʥʘʧʪʠʯʥʦʾ ʱʽʣʠʥʠ.  

ɼʨʫʛʠʡ ʤʝʭʘʥʽʟʤ ï ʮʝ ʝʢʟʦʮʠʪʦʟ ʙʝʟ ʧʦʚʥʦʛʦ ʟʣʠʪʪʷ, ʟ 

ʯʘʩʪʢʦʚʠʤ ʟʚʽʣʴʥʝʥʥʷʤ ʤʝʜʽʘʪʦʨʘ (ʞʘʨʪʽʚʣʠʚʦ ʥʘʟʚʘʥʠʡ 

Ăʢʦʨʦʪʢʦʯʘʩʥʠʤ ʧʦʮʽʣʫʥʢʦʤò). ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʬʦʨʤʫʚʘʥʥʷʤ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʠ (ʢʘʥʘʣʫ) ʤʽʞ ʚʥʫʪʨʽʰʥʽʩʪʶ 

ʚʝʟʠʢʫʣʠ ʽ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʯʝʨʝʟ 

ʫʪʚʦʨʝʥʫ ʧʦʨʫ ʟʘ ʛʨʘʜʽʻʥʪʦʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʜʽʘʪʦʨ ʙʫʜʝ 

ʜʠʬʫʥʜʫʚʘʪʠ ʚ ʩʠʥʘʧʪʠʯʥʫ ʱʽʣʠʥʫ. ʇʨʠʯʦʤʫ ʢʽʣʴʢʽʩʪʴ 

ʚʠʜʽʣʝʥʦʛʦ ʤʝʜʽʘʪʦʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʧʦʨʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʩʪʘʥʽ. ʇʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʚʝʟʠʢʫʣʘ ʧʨʠ 

ʢʦʞʥʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʦʶ ʤʝʤʙʨʘʥʦʶ ʯʝʨʝʟ 

ʪʠʤʯʘʩʦʚʫ ʧʦʨʫ ʚʪʨʘʯʘʻ ʪʽʣʴʢʠ ʯʘʩʪʠʥʫ ʩʚʦʛʦ ʚʤʽʩʪʫ ʽ ʤʦʞʝ 

ʙʘʛʘʪʦʨʘʟʦʚʦ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʝʢʟʦʮʠʪʦʟʽ. ʆʩʢʽʣʴʢʠ ʧʦʨʘ  ̒

ʩʝʣʝʢʪʠʚʥʦʶ, ʪʦ ʽʥʰʽ ʽʥʛʨʝʜʽʻʥʪʠ ʩʠʥʘʧʪʠʯʥʦʛʦ ʧʫʭʠʨʮʷ ʧʨʠ 

ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʚʠʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʘ ʫ ʩʠʥʘʧʪʠʯʥʫ ʱʽʣʠʥʫ ʥʝ 

ʚʠʜʽʣʷʶʪʴʩʷ.  

ʊʨʝʪʽʡ ʤʝʭʘʥʽʟʤ ʧʨʠʧʫʩʢʘʻ ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʛʦ ʙʽʣʢʘ 

(ʤʝʜʽʘʪʦʬʦʨʫ) ʘʙʦ ʢʘʥʘʣʫ, ʚʙʫʜʦʚʘʥʦʛʦ ʚ ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʫ 

ʤʝʤʙʨʘʥʫ ʽ ʩʧʨʦʤʦʞʥʦʛʦ ʟʚʽʣʴʥʷʪʠ ʤʝʜʽʘʪʦʨ ʟ ʮʠʪʦʧʣʘʟʤʠ 

ʥʝʨʚʦʚʦʛʦ ʟʘʢʽʥʯʝʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʫʭʠʨʮʽ ʚʠʢʦʥʫʶʪʴ ʥʝ 

ʟʚôʷʟʘʥʫ ʟ ʝʢʟʦʮʠʪʦʟʦʤ ʬʫʥʢʮʽʶ (ʤʽʩʪʷʪʴ ʨʝʟʝʨʚʥʠʡ ʤʝʜʽʘʪʦʨ, ʱʦ 

ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘʜʭʦʜʠʪʴ ʫ ʮʠʪʦʧʣʘʟʤʫ ʥʝʨʚʦʚʦʛʦ ʟʘʢʽʥʯʝʥʥʷ). 

ʂʦʞʥʠʡ ʟ ʮʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʝʨʝʜ ʜʦʩʣʽʜʥʠʢʽʚ ʤʘʻ ʩʚʦʾʭ 

ʧʨʠʭʠʣʴʥʠʢʽʚ ʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʫʢʦʚʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ. 

ʄʦʞʣʠʚʦ, ʫ ʨʽʟʥʠʭ ʩʠʥʘʧʪʠʯʥʠʭ ʫʪʚʦʨʝʥʥʷʭ ʽ ʜʣʷ ʨʽʟʥʠʭ 

ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ ʟʚʽʣʴʥʝʥʥʷ 

ʤʝʜʽʘʪʦʨʘ.  

ʗʢʱʦ ʚʚʘʞʘʪʠ, ʱʦ ʟʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʝʢʟʦʮʠʪʦʟʫ ʟ ʧʦʚʥʠʤ ʟʣʠʪʪʷʤ, ʪʦ ʧʨʠʨʦʜʥʦ, ʱʦ ʧʨʠ 

ʘʢʪʠʚʥʦʩʪʽ ʩʠʥʘʧʩʫ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʴ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽ ʚ 

ʦʩʪʘʪʦʯʥʦʤʫ ʧʽʜʩʫʤʢʫ ʟʥʠʢʥʝʥʥʷ ʧʫʭʠʨʮʽʚ. ʆʜʥʘʢ ʫ ʥʝʨʚʦʚʦʤʫ 

ʟʘʢʽʥʯʝʥʥʽ ʧʦʨʷʜ ʽʟ ʧʨʦʮʝʩʦʤ ʝʢʟʦʮʠʪʦʟʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢʦʞ 

ʝʥʜʦʮʠʪʦʟ, ʪʦʙʪʦ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʝʟʠʢʫʣ ʽʟ ʬʨʘʛʤʝʥʪʽʚ 

ʧʝʨʝʜʩʠʥʘʧʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ. ʊʘʢʝ ʧʦʚʪʦʨʥʝ ʫʪʚʦʨʝʥʥʷ, 




