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ʅʘ ʦʩʥʦʚʘʪʝʣʷ ʥʘ ɸʩʦʮʠʘʮʠʷ 

Ăʈʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ 
ʦʙʱʝʩʪʚʦò ʜʲʣʞʠʤ ʠʥʠʮʠʘʪʠʚʠ-
ʪʝ ʟʘ ʤʥʦʛʦ ʦʪ ʬʦʨʫʤʠʪʝ, ʢʦʠ-
ʪʦ ʜʝʩʝʪʠʣʝʪʠʷ ʥʘʨʝʜ ʩʲʙʠʨʘʪ 
ʙʲʣʛʘʨʩʢʠʪʝ ʠʥʬʦʨʤʘʪʠʮʠ. 
ʉʝʨʠʦʟʝʥ ʧʨʠʥʦʩ ʚ ʪʚʦʨʯʝʩ-

ʢʘʪʘ ʢʘʨʠʝʨʘ ʥʘ ʧʦʢʦʣʝʥʠʷ ʙʲʣ-
ʛʘʨʩʢʠ ʠʥʬʦʨʤʘʪʠʮʠ ʚʥʝʩʦʭʘ 
ʰʢʦʣʠʪʝ ʠ ʢʦʥʬʝʨʝʥʮʠʠʪʝ, 
ʦʨʛʘʥʠʟʠʨʘʥʠ ʦʪ ʥʝʛʦ. 
ʇʨʦʬ. ʇʝʪʲʨ ɹʲʨʥʝʚ ʝ 

ʧʨʝʜʩʝʜʘʪʝʣ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʠʷ 
ʧʨʦʛʨʘʤʝʥ ʢʦʤʠʪʝʪ ʥʘ ʢʦʥʬʝ-
ʨʝʥʮʠʷʪʘ Ăʀʥʬʦʨʤʘʮʠʦʥʥʠ ʠ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʧʨʦʛʨʘʤʠʨʘʥʝñ, ʧʨʦʚʝʞʜʘʥʘ ʝʞʝ-
ʛʦʜʥʦ ʦʪ 1976 ʛ. ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 30 ʛʦʜʠʥʠ.  
ʊʦʡ ʧʦʩʪʘʚʠ ʥʘʯʘʣʦʪʦ ʠ ʨʘʟʚʠ ʚʩʠʯʢʠ ʠʥʠʮʠʘʪʠʚʠ ʥʘ ɸʩʦʮʠʘʮʠʷʪʘ 

ï ʝʞʝʤʝʩʝʯʥʠʷ ʩʝʤʠʥʘʨ, ʜʠʩʢʫʩʠʠʪʝ, ʬʦʨʫʤʠʪʝ ʠ ʜʨʫʛʠ ʧʨʦʝʢʪʠ ʟʘ 
ʧʦʜʢʨʝʧʘ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ.  

ʎʷʣʘʪʘ ʪʚʦʨʯʝʩʢʘ ʜʝʡʥʦʩʪ ʥʘ ʧʨʦʬ. ɹʲʨʥʝʚ ʝ ʩʚʲʨʟʘʥʘ ʩ ʙʲʣ-
ʛʘʨʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʊʦʡ ʠʤʘʰʝ ʥʝʚʝʨʦʷʪʥʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʫʤʝʥʠʷ, 
ʚʣʘʜʝʝʰʝ ʠ ʫʚʘʞʘʚʘʰʝ ʩʚʦʷʪʘ ʘʫʜʠʪʦʨʠʷ. ɼʦʙʨʝ ʧʦʟʥʘʚʘʰʝ ʧʨʦʙʣʝ-
ʤʠʪʝ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʮʝʥʝʰʝ ʪʝʭʥʠʷ ʪʨʫʜ, ʦʩʦʙʝʥʦ 
ʚʥʠʤʘʥʠʝ ʦʪʜʝʣʷʰʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠ ʫʯʝʥʠʮʠʪʝ.  

ʅʝ ʩʣʫʯʘʡʥʦ ʝʞʝʛʦʜʥʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ ʥʘ ɸʈʀʆ ʪʦʡ ʧʦʩʚʝʪʠ ʥʘ 
ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʨʦʙʣʝʤʠ ʥʘ ʚʠʩʰʝʪʦ ʠ ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʇʨʦʬ. ʇʝʪʲʨ ɹʲʨʥʝʚ ʦʩʪʘʚʠ ʩʣʝʜ ʩʝʙʝ ʩʠ ʟʥʘʯʠʤʠ ʜʝʣʘ. ɼʲʣʛ ʥʘ 
ʥʝʛʦʚʠʪʝ ʫʯʝʥʠʮʠ ʠ ʢʦʣʝʛʠ ʝ ʜʘ ʛʠ ʧʦʜʜʲʨʞʘʪ ʠ ʨʘʟʚʠʚʘʪ. 
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ʈʉɾɽɼʇɻʇʉ 

ɺ ʤʝʩʝʮʘ ʥʘ ʩʚʝʪʣʠʷ ʧʨʘʟʥʠʢ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʧʨʦʩʚʝʪʘ ʠ ʢʫʣʪʫʨʘ, ʚ ʜʨʝʚʥʠʷ 
ʇʣʦʚʜʠʚ, ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦñ ʦʪʥʦʚʦ ʩʲʙʨʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, 
ʫʯʠʪʝʣʠ, ʜʦʢʪʦʨʘʥʪʠ, ʩʪʫʜʝʥʪʠ ʠ ʜʝʡʮʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. 

ɿʘ ʧʲʨʚʠ ʧʲʪ, ʚ ʨʘʙʦʪʘʪʘ ʥʘ ʂʦʥʬʝʨʝʥʮʠʷʪʘ ʥʝ ʚʟʝ ʫʯʘʩʪʠʝ ʧʨʦʬʝʩʦʨ 
ʇʝʪʲʨ ɹʲʨʥʝʚ ï ʯʦʚʝʢʲʪ ʠ ʫʯʠʪʝʣʷʪ, ʥʘ ʢʦʛʦʪʦ ʜʲʣʞʠʤ ʥʝ ʩʘʤʦ ʫʩʪʘʥʦʚʝʥʘʪʘ 
ʪʨʘʜʠʮʠʷ, ʥʦ ʠ ʩʚʝʪʣʠʷʪ ʧʨʠʤʝʨ ʟʘ ʩʣʫʞʝʥʠʝ ʥʘ ʥʘʫʢʘʪʘ ʚ ʧʦʣʟʘ ʥʘ ʭʦʨʘʪʘ. 

ʂʦʥʬʝʨʝʥʮʠʷʪʘ ʠʤʘ ʩʚʦʝʪʦ ʤʷʩʪʦ ʚ ʙʝʜʥʠʷ (ʫʚʠ) ʢʘʣʝʥʜʘʨ ʥʘ ʬʦʨʫʤʠ, 
ʧʨʦʚʝʞʜʘʥʠ ʚ ɹʲʣʛʘʨʠʷ, ʢʦʠʪʦ ʩʲʙʠʨʘʪ ʥʘ ʝʜʥʦ ʤʷʩʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ 
ʥʘʫʢʘʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʢʫʣʪʫʨʥʠ ʜʝʡʮʠ ʠ ʦʙʱʝʩʪʚʝʥʠʮʠ, ʩʪʫʜʝʥʪʠ ʠ 
ʜʦʢʪʦʨʘʥʪʠ ï ʟʘ ʜʠʩʢʫʪʠʨʘʥʝ ʥʘ ʠʜʝʠ, ʦʙʩʲʞʜʘʥʝ ʥʘ ʥʘʫʯʥʠ ʨʝʟʫʣʪʘʪʠ, 
ʩʧʦʜʝʣʷʥʝ ʥʘ ʤʥʝʥʠʷ, ʠ ʦʙʤʝʥ ʥʘ ʦʧʠʪ ʦʪʥʦʩʥʦ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ (ʀʆ).  

ʆʨʛʘʥʠʟʘʪʦʨʠ ʥʘ ʧʦʨʝʜʥʘʪʘ 3-ʪʘ ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ 
ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦñ ʩʘ ɸʩʦʮʠʘʮʠʷ Ăʈʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ 
ʦʙʱʝʩʪʚʦñ, ʀʥʩʪʠʪʫʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ ɹɸʅ, ʇʣʦʚʜʠʚʩʢʠ 
ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ.  

ʂʦʥʬʝʨʝʥʮʠʷʪʘ ʩʝ ʧʨʦʚʝʞʜʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʜʚʘ ʜʥʠ, ʢʦʠʪʦ ʟʘʚʲʨʚhʘʪ ʩ 
ʦʙʱʠ ʜʠʩʢʫʩʠʠ, ʧʦʩʚʝʪʝʥʠ ʩʲʦʪʚʝʪʥʦ ʥʘ ʧʨʦʙʣʝʤʠ ʥʘ ʚʠʩʰʝʪʦ ʠ ʩʨʝʜʥʦʪʦ 
ʦʙʨʘʟʦʚʘʥʠʝ. ɼʦʢʣʘʜʠʪʝ ʚ ʩʙʦʨʥʠʢʘ ʩʣʝʜʚʘʪ ʨʝʜʘ ʥʘ ʪʷʭʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ 
(ʩʧʦʨʝʜ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʧʨʦʛʨʘʤʘ), ʠ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ ʜʚʘ ʨʘʟʜʝʣʘ ï ʜʦʢʣʘʜʠ 
ʧʦ ʧʦʢʘʥʘ (ʥʘ ʠʟʷʚʝʥʠ ʫʯʝʥʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ) ʠ ʨʝʮʝʥʟʠʨʘʥʠ ʜʦʢʣʘʜʠ ʥʘ 
ʫʯʘʩʪʥʠʮʠ ʚ ʂʦʥʬʝʨʝʥʮʠʷʪʘ. ɸʚʪʦʨʠʪʝ ʥʘ ʚʩʝʢʠ ʜʦʢʣʘʜ ʥʦʩʷʪ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ 
ʝʚʝʥʪʫʘʣʥʠ ʥʝʪʦʯʥʦʩʪʠ ʠʣʠ ʛʨʝʰʢʠ ʚ ʪʝʢʩʪʘ, ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʪʷʭ, ʩʣʝʜ 
ʦʪʨʘʟʷʚʘʥʝ ʥʘ ʙʝʣʝʞʢʠʪʝ ʥʘ ʨʝʮʝʥʟʝʥʪʠʪʝ ï ʯʣʝʥʦʚʝ ʥʘ ʇʨʦʛʨʘʤʥʠʷ ʢʦʤʠʪʝʪ. 

ɺʢʣʶʯʝʥʠʪʝ ʚ ʩʙʦʨʥʠʢʘ ʜʦʢʣʘʜʠ ʜʘʚʘʪ ʜʦʙʨʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʧʨʦʚʝʞʜʘʥʠʪʝ 
ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʦʧʠʪʘ, ʥʘʪʨʫʧʘʥ ʚ ʙʲʣʛʘʨʩʢʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʠ ʩʨʝʜʥʠ 
ʫʯʠʣʠʱʘ ī ʥʝ ʩʘʤʦ ʧʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) ʚ ʦʙʫʯʝʥʠʝʪʦ, ʥʦ ʠ ʧʦ ʧʨʦʝʢʪʠʨʘʥʝ, ʩʲʟʜʘʚʘʥʝ ʠ ʧʨʠʣʦʞʝʥʠʝ 
ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. 

ɺ ʩʙʦʨʥʠʢʘ ʩʘ ʚʢʣʶʯʝʥʠ ʜʦʢʣʘʜʠ ʧʦ ʧʦʢʘʥʘ ʠ ʨʝʮʝʥʟʠʨʘʥʠ ʜʦʢʣʘʜʠ, ʢʦʠʪʦ 
ʪʝʤʘʪʠʯʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʥʝʩʘʪ ʢʲʤ ʩʣʝʜʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

ɸ. ʇʨʦʙʣʝʤʠ, ʤʦʜʝʣʠ, ʤʝʪʦʜʠ ʠ ʩʠʩʪʝʤʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʥʘ ʀʆ; 

ɹ. ʄʝʪʦʜʠʢʘ ʠ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʙʘʟʠʨʘʥʦ 
ʦʙʫʯʝʥʠʝ; 

ɺ. ʊʝʭʥʦʣʦʛʠʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 8 

ɼʦʢʣʘʜʠʪʝ ʚ ʥʘʧʨʘʚʣʝʥʠʝ ɸ. ʧʦʩʪʘʚʷʪ ʚʲʧʨʦʩʠ ʩ ʧʦ-ʦʙʱ ʠ ʧʨʠʥʮʠʧʝʥ 
ʭʘʨʘʢʪʝʨ, ʢʘʪʦ ʨʘʟʛʣʝʞʜʘʪ ʚ ʜʠʩʢʫʩʠʦʥʝʥ ʧʣʘʥ ʠ ʧʨʝʜʣʘʛʘʪ ʢʦʥʢʨʝʪʥʠ ʨʝʰʝʥʠʷ 
ʚ ʦʙʣʘʩʪʠ ʢʘʪʦ: ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʤʦʜʝʣʠ ʥʘ ʠʥʜʫʩʪʨʠʘʣʥʘʪʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ 
ʝʧʦʭʘ; ʠʥʚʘʨʠʘʥʪʠ ʚ ʦʙʫʯʝʥʠʝʪʦ; ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʢʘʪʦ ʧʨʝʜʤʝʪ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʝ; ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝ; ʥʘʫʢʘ ʠ ʠʟʢʫʩʪʚʦ ʚ ʀʆ, 
ʀʂʊ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʣʠʮʘ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʩʠʩʪʝʤʠ 
ʟʘ ʝ-ʦʙʫʯʝʥʠʝ, ʩʦʮʠʘʣʥʠ ʤʝʜʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ, ʠ ʜʨ. 

ɼʦʢʣʘʜʠʪʝ ʚ ʥʘʧʨʘʚʣʝʥʠʝ ɹ. ʧʨʝʜʩʪʘʚʷʪ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʥʘ ʩʨʝʜʥʠ ʠ 
ʚʠʩʰʠ ʫʯʠʣʠʱʘ, ʠ ʩʘ ʦʧʨʝʜʝʣʝʥ ʧʨʠʥʦʩ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʧʦ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ ʚ ʦʙʫʯʝʥʠʝʪʦ. ʀʥʪʝʨʝʩ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʚ ʩʨʝʜʥʠ ʠ 
ʚʠʩʰʠ ʫʯʠʣʠʱʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʩʲʦʪʚʝʪʥʠʪʝ ʤʝʪʦʜʠʯʝʩʢʠ ʨʘʟʨʘʙʦʪʢʠ, ʩʚʲʨʟʘʥʠ 
ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʪʝʤʠ ī ʥʝ ʩʘʤʦ ʩʚʲʨʟʘʥʠ ʩ 
ʦʙʣʘʩʪʪʘ (ʠʥʬʦʨʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʛʨʘʤʠʨʘʥʝ, 
ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ, ʢʦʤʧʶʪʲʨʥʠ ʢʦʤʫʥʠʢʘʮʠʠ, ʩʲʙʠʪʠʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʠ 
ʜʨ.), ʥʦ ʠ ʩ ʤʘʪʝʤʘʪʠʢʘ, ʧʨʘʚʦ, ʠʟʢʫʩʪʚʦ, ʠ ʪ.ʥ. 

ʈʘʟʨʘʙʦʪʢʠʪʝ ʦʪ ʥʘʧʨʘʚʣʝʥʠʝ ɺ. ʧʨʝʜʩʪʘʚʷʪ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʀʂʊ (Web-ʧʨʦʛʨʘʤʠʨʘʥʝ, ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩʠ, 
ʨʝʜʘʢʪʠʨʘʥʝ ʠ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʩʝʤʘʥʪʠʯʥʠ ʩʪʨʫʢʪʫʨʠ, ʠ ʜʨ.) ʠ ʪʝʭʥʠʪʝ 
ʧʨʠʣʦʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʘʪʦ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦ ʥʘʩʣʝʜʩʪʚʦ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ, ʠ ʜʨ. 

ʋʩʧʝʰʥʦʪʦ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʂʦʥʬʝʨʝʥʮʠʷʪʘ ʥʝ ʙʠ ʙʠʣʦ ʚʲʟʤʦʞʥʦ ʙʝʟ 
ʣʶʙʝʟʥʦʪʦ ʜʦʤʘʢʠʥʩʪʚʦ ʥʘ ʩʜʨʫʞʝʥʠʝ Ăʈʝʛʠʦʥʘʣʥʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠ ʩʲʶʟʠ ï
ʇʣʦʚʜʠʚñ ʠ ʩʲʜʝʡʩʪʚʠʝʪʦ ʥʘ ʛ-ʥ ɺ. ʀʛʨʘʯʝʚ ʟʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʟʜʘʚʘʥʝ ʥʘ 
ʥʘʩʪʦʷʱʠʷ ʩʙʦʨʥʠʢ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʠ ī ʥʘ ʘʚʪʦʨʠʪʝ, ʫʯʘʩʪʥʠʮʠʪʝ ʠ ʯʣʝʥʦʚʝʪʝ ʥʘ ʇʨʦʛʨʘʤʥʠʷ 
ʢʦʤʠʪʝʪ, ʯʠʷʪʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʘʥʛʘʞʠʨʘʥʦʩʪ ʦʩʠʛʫʨʠʭʘ 
ʫʩʧʝʭʘ ʥʘ ʂʦʥʬʝʨʝʥʮʠʪ̫ʘ. 

ʉʧʝʮʠʘʣʥʠ ʙʣʘʛʦʜʘʨʥʦʩʪʠ ī ʥʘ ʆʨʛʘʥʠʟʘʮʠʦʥʥʠʷ ʢʦʤʠʪʝʪ ʠ ʥʘ ʥʝʛʦʚʠʷ 
ʧʨʝʜʩʝʜʘʪʝʣ ʥ.ʩ. ɻ. ɺʨʘʛʦʚ ʟʘ ʧʦʣʦʞʝʥʠʪʝ (ʥʘʧʲʣʥʦ ʙʝʟʚʲʟʤʝʜʥʦ) ʫʩʠʣʠʷ ʠ 
ʪʨʫʜ ʧʦ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʂʦʥʬʝʨʝʥʮʠʷʪʘ. 

ʋʩʧʝʭ ʥʘ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ ʚ 3-ʪʘʪʘ ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ 
Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦñ, ʜʦ ʥʦʚʠ ʩʨʝʱʠ !  
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ɽʇʃʄɹɽʁ ʈʇ ʈʇʃɹʆɹ 
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ɽʁʊʋɹʆʏʁʇʆʆʇʋʇ ʇɺʌʐɾʆʁɾ ð ʅʇʊʋ ʅɾɿɽʌ ʇɺʉɹʀʇɻɹʋɾʄʆʁʋɾ 

ʅʇɽɾʄʁ ʆɹ ʁʆɽʌʊʋʉʁɹʄʆɹʋɹ ʁ ʁʆʍʇʉʅɹʏʁʇʆʆɹʋɹ ɾʈʇʎɹ 

ʧʨʦʬ. ʜ-ʨ ʂʨʠʩʪʠʥʘ ɺʲʨʙʘʥʦʚʘ-ɼʝʥʯʝʚʘ 

ɯ. ɺʲʚʝʜʝʥʠʝ 
ʂʣʶʯʦʚʠ ʬʘʢʪʦʨʠ ʟʘ ʜʨʘʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʦʙʱʝʩʪʚʝʥʠʷ ʞʠʚʦʪ ʠ ʚ ʨʘʟʚʠʪʠʝʪʦ 

ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʩʘ ʢʘʢʪʦ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚʲʚ 
ʚʩʠʯʢʠ ʥʝʛʦʚʠ ʩʬʝʨʠ, ʪʘʢʘ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦʪʦ ʠʤ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ, ʧʦʷʚʘʪʘ ʥʘ ʚʩʝ 
ʧʦʚʝʯʝ ʥʦʚʠ ʠ ʚ ʝʜʠʥ ʠ ʩʲʱʠ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʥʦʚʦʚʲʚʝʜʝʥʠʷ. ʊʝʟʠ ʜʚʘ ʧʨʦʮʝʩʘ ʩʝ 
ʬʦʨʤʠʨʘʪ ʚ ʩʣʦʞʥʘ ʩʨʝʜʘ - ʪʝ ʦʙʫʩʣʘʚʷʪ ʛʣʦʙʘʣʠʟʘʮʠʷʪʘ ʠ ʧʨʦʪʠʯʘʪ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ 
ʛʣʦʙʘʣʠʟʘʮʠʷ. ʉʣʝʜʩʪʚʠʷʪʘ ʦʪ ʛʣʦʙʘʣʠʟʘʮʠʷʪʘ ʩʘ ʢʘʢʪʦ ʜʲʣʙʦʢʘ ʢʨʠʟʘ ʚ ʪʨʘʜʠʮʠʦʥʥʠʪʝ 
ʫʩʪʦʠ ʥʘ ʮʠʚʠʣʠʟʘʮʠʷʪʘ, ʪʘʢʘ ʠ ʧʦʷʚʘʪʘ ʥʘ ʥʦʚʠ ʫʩʪʦʠ, ʢʦʠʪʦ ʱʝ ʠʛʨʘʷʪ ʦʧʨʝʜʝʣʷʱʘ 
ʨʦʣʷ ʟʘ ʞʠʚʦʪʘ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʚ ʙʲʜʝʱʝʪʦ, ʚʢʣʶʯʠʪʝʣʥʦ ʥʦʚʠʪʝ ʩʪʨʫʢʪʫʨʦʦʧʨʝʜʝʣʷʱʠ 
ʝʣʝʤʝʥʪʠ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ, ʢʦʠʪʦ ʜʠʨʝʢʪʥʦ ʠ ʢʦʩʚʝʥʦ ʬʦʨʤʠʨʘʪ ʥʦʚ ʦʙʣʠʢ ʠ ʩʲʜʲʨʞʘʥʠʝ 
ʥʘ ʜʫʭʦʚʥʘʪʘ ʩʬʝʨʘ. 
ʆʙʨʘʟʦʚʘʥʠʝʪʦ ʝ ʦʙʱʝʩʪʚʝʥʘ ʠʥʩʪʠʪʫʮʠʷ, ʦʪʨʘʟʷʚʘʱʘ ʮʠʚʠʣʠʟʘʮʠʦʥʥʠʪʝ ʫʩʪʦʠ ï 

ʜʘ ʦʩʲʱʝʩʪʚʷʚʘ ʧʨʠʝʤʩʪʚʝʥʦʩʪ ʤʝʞʜʫ ʧʦʢʦʣʝʥʠʷʪʘ ʟʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʧʦʩʪʠʛʥʘʪʦʪʦ 
ʟʥʘʥʠʝ ʠ ʜʘ ʫʯʘʩʪʚʘ ʚ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʦ ʟʥʘʥʠʝ, ʩ ʢʦʝʪʦ ʦʩʠʛʫʨʷʚʘ ʤʥʦʛʦʚʝʢʦʚʥʦʪʦ 
ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ ʠ ʞʠʚʦʪ ʥʘ ʦʙʱʝʩʪʚʦʪʦ. ʄʦʜʝʨʥʦʪʦ ʦʙʱʝʩʪʚʦ, ʢʦʝʪʦ ʩʝ ʬʦʨʤʠʨʘ 
ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 500 ʛʦʜʠʥʠ, ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʤʝʞʜʫ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʩʠʣʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʦʪʥʦʰʝʥʠʷ. ɼʦʤʠʥʠʨʘʱʦ ʚʲʟʜʝʡʩʪʚʠʝ 
ʚʲʨʭʫ ʚʩʠʯʢʠ ʦʙʱʝʩʪʚʝʥʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʩʲʦʪʚʝʪʥʦ ʚʲʨʭʫ ʧʨʦʪʠʯʘʱʠʪʝ ʧʨʦʮʝʩʠ ʠʤʘʪ 
ʠʤʝʥʥʦ ʪʝʟʠ ʚʲʥʰʥʠ ʬʘʢʪʦʨʠ, ʢʲʤ ʢʦʠʪʦ ʩʝ ʝ ʘʜʘʧʪʠʨʘʣʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʬʝʨʘ. 
ɺ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʧʨʦʤʝʥʠʪʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʤʦʜʝʣʠ ʚ 

ʪʝʭʥʠʷ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʘʩʧʝʢʪ, ʩʲʩʪʘʚʷʱ ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʤʦʜʝʣʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ. 

ɯɯ. ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʠʥʜʫʩʪʨʠʘʣʥʘʪʘ ʝʧʦʭʘ. 
ɽʩʪʝʩʪʚʝʥʦ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʘʛʨʘʨʥʘʪʘ ʝʨʘ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ ʝ 

ʠʥʜʫʩʪʨʠʘʣʥʘʪʘ ʝʧʦʭʘ, ʟʘʧʦʯʥʘʣʘ ʩ ʧʨʦʤʠʰʣʝʥʘʪʘ ʨʝʚʦʣʶʮʠʷ ʥʘ ʍɯʍ ʚʝʢ, ʢʦʷʪʦ ʜʦʙʠʚʘ 
ʩʚʦʷ ʢʣʘʩʠʯʝʩʢʠ ʚʠʜ ʚ ʥʘʯʘʣʦʪʦ ʥʘ XX ʚʝʢ ʠ ʧʨʦʜʲʣʞʠʣʘ ʜʦ ʩʨʝʜʘʪʘ ʥʘ 50-ʪʝ ʛʦʜʠʥʠ. ʆʪ 
ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ, ʪʦʚʘ ʝ ʝʧʦʭʘʪʘ ʥʘ ʫʥʠʬʠʮʠʨʘʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, 
ʩʲʧʲʪʩʪʚʘʥʘ ʦʪ ʤʘʩʦʚʠʪʝ ʧʨʦʜʘʞʙʠ. ʀʥʜʫʩʪʨʠʘʣʥʘʪʘ ʝʧʦʭʘ ʥʝ ʦʩʲʱʝʩʪʚʠ ʤʝʯʪʠʪʝ ʥʘ 
ʊʦʤʘʩ ʄʦʨ, ʊʦʤʘʟʦ ʂʘʤʧʘʥʝʣʘ, ʉʝʥ ʉʠʤʦʥ ʠ ʜʦʨʠ ʥʘ ɹʠʩʤʘʨʢ ʟʘ ñʜʲʨʞʘʚʘʪʘ ʥʘ 
ʙʣʘʛʦʜʝʥʩʪʚʠʝʪʦò. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʜʲʨʞʘʚʘ ʢʘʪʦ ʠʢʦʥʦʤʠʯʝʩʢʠ 
ʧʦʩʨʝʜʥʠʢ ʠ ʨʝʛʫʣʘʪʦʨ ʥʘ ʧʨʦʪʠʯʘʱʠʪʝ ʧʨʦʮʝʩʠ ʚ ʤʘʪʝʨʠʘʣʥʘʪʘ ʠ ʜʫʭʦʚʥʘʪʘ ʩʬʝʨʘ 
ʠʤʘʪ ʟʘ ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ 
ʦʙʱʝʩʪʚʦʪʦ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʠʟʧʲʣʥʷʚʘ ʫʩʧʝʰʥʦ ʩʚʦʠʪʝ ʬʫʥʢʮʠʠ ï ʥʘʮʠʦʥʘʣʥʘ 
ʩʠʛʫʨʥʦʩʪ ʠ ʦʪʙʨʘʥʘ, ʬʠʩʢʘʣʥʘ ʧʦʣʠʪʠʢʘ, ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ, ʦʙʨʘʟʦʚʘʥʠʝ, ʢʫʣʪʫʨʘ ʠ ʜʨ.  
ʇʨʝʟ ʠʥʜʫʩʪʨʠʘʣʥʘʪʘ ʝʧʦʭʘ ʩʝ ʩʲʟʜʘʚʘʪ ʠʥʩʪʠʪʫʮʠʠʪʝ ʥʘ ʦʙʱʝʩʪʚʦʪʦ, ʢʦʠʪʦ 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʫʩʪʦʠʪʝ ʥʘ ʤʦʜʝʨʥʘʪʘ ʥʘʮʠʦʥʘʣʥʘ ʜʲʨʞʘʚʘ. ʄʘʪʝʨʠʘʣʥʘʪʘ ʙʘʟʘ 
ʧʨʝʪʲʨʧʷʚʘ ʜʨʘʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ ʧʦʜ ʥʘʪʠʩʢʘ ʥʘ ʦʪʢʨʠʪʠʷʪʘ ʠ ʠʟʦʙʨʝʪʝʥʠʷʪʘ ʚ 
ʠʥʞʝʥʝʨʥʠʪʝ ʥʘʫʢʠ: ʠʟʦʙʨʝʪʷʚʘʥʝʪʦ ʥʘ ʧʘʨʥʠʷ ʜʚʠʛʘʪʝʣ ʥʘ ɼʞ. ʋʘʪ (1769 ʛ.), ʧʝʯʘʪʥʘʪʘ 
ʤʘʰʠʥʘ ʥʘ ʌʨ. ʂʴʦʥʠʛ (1814.), ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʦʢ ʦʪ ʊ. ɽʜʠʩʦʥ (1878 ʛ.) 
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ʠ ʅ. ʊʝʩʣʘ (1895 ʛ.), ʢʦʥʚʝʡʨʘ ʥʘ ʍ. ʌʦʨʜ (1905) ʠ ʤʥʦʛʦ ʜʨʫʛʠ ʥʦʚʦʚʲʚʝʜʝʥʠʷ, ʜʦʚʝʣʠ 
ʜʦ ʨʝʚʦʣʶʮʠʦʥʥʠ ʧʨʦʤʝʥʠ ʚ ʥʘʯʠʥʘ ʥʘ ʞʠʚʦʪ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ.  
ʅʘʩʣʝʜʝʥʦʪʦ ʦʪ ʈʝʬʦʨʤʘʮʠʷʪʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝʪʦ ʚ ɽʚʨʦʧʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʧʨʦʜʲʣʞʠʣʦ ʩ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʝ ʜʦʧʲʣʚʘ 
ʦʪ ʥʘʨʘʩʪʚʘʱʘʪʘ ʤʘʩʘ ʥʘ ʦʪʢʨʠʪʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʯʠʡʪʦ ʥʘʡ-ʩʲʱʝʩʪʚʝʥ 
ʠʟʨʘʟ ʝ ʚʪʦʨʘʪʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʨʝʚʦʣʶʮʠʷ ï ʠʟʦʙʨʝʪʷʚʘʥʝʪʦ ʥʘ ʪʝʣʝʬʦʥʘ, ʨʘʜʠʦʪʦ, 
ʪʝʣʝʚʠʟʦʨʘ ʠ ʢʦʤʧʶʪʲʨʘ ʚʥʘʩʷʪ ʥʦʚʠ ʢʘʥʘʣʠ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʚ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʤʦʜʝʣʠ. 
ʇʨʦʩʣʝʜʷʚʘʡʢʠ ʝʚʦʣʶʮʠʷʪʘ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʷʭʥʦʪʦ 

ʠʥʪʝʛʨʠʨʘʥʝ ʚ ʦʙʱʝʩʪʚʝʥʠʪʝ ʧʨʦʮʝʩʠ, ʤʦʞʝʤ ʜʘ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʥʘʡ-ʙʘʚʥʦʪʦ ʥʘʚʣʠʟʘʥʝ 
ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʥʘ ʠʥʜʫʩʪʨʠʘʣʥʘʪʘ ʝʧʦʭʘ ʝ ʚ ʢʫʣʪʫʨʥʘʪʘ ʩʬʝʨʘ. ʇʦʱʝʥʩʢʘʪʘ ʩʠʩʪʝʤʘ ʝ 
ʝʜʥʘ ʦʪ ʥʘʡ-ʫʩʪʦʡʯʠʚʠʪʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʩʝ ʨʘʟʚʠʚʘʪ ʚ ʜʠʥʘʤʠʢʘʪʘ ʥʘ 
ʠʟʦʙʨʝʪʝʥʠʷʪʘ ʠ ʦʪʢʨʠʪʠʷʪʘ ʠ ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʘʪʘ ʠʤ ʨʝʘʣʠʟʘʮʠʷ ʟʘ 
ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʙʲʨʟʦ, ʪʦʯʥʦ, ʥʘʚʨʝʤʝʥʥʘ ʠ ʪʦʯʥʘ ʫʩʣʫʛʘ. 
ʊʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʩʝ ʠʣʶʩʪʨʠʨʘ ʩ ʦʩʲʱʝʩʪʚʝʥʘʪʘ ʟʘ  

ʧʲʨʚʠ ʧʲʪ ʚ ʩʚʝʪʘ ʥʦʚʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ - ʢʦʨʝʩʧʦʥʜʝʥʪʩʢʦʪʦ ʦʙʫʯʝʥʠʝ. ʇʨʝʟ 1840 
ʛ. ʀʩʘʢ ʇʠʪʤʘʥ ʦʨʛʘʥʠʟʠʨʘ ʚʲʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʦʙʫʯʝʥʠʝ ʧʦ ʩʪʝʥʦʛʨʘʬʠʷ ʯʨʝʟ 
ʠʟʧʨʘʱʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠ ʧʦ ʧʦʱʘʪʘ. ʇʦ-ʢʲʩʥʦ -  ʧʨʝʟ 1856 ʛ. ɻʫʩʪʘʚ ʃʘʥʛʝʥʱʘʡʜ 
ʧʨʦʚʝʞʜʘ ʚ ɻʝʨʤʘʥʠʷ ʝʟʠʢʦʚʠ ʢʦʨʝʩʧʦʥʜʝʥʪʩʢʠ ʢʫʨʩʦʚʝ. ʀʥʩʪʠʪʫʮʠʦʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ 
ʢʦʨʝʩʧʦʥʜʝʥʪʩʢʦʪʦ ʦʙʫʯʝʥʠʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ɹʝʨʣʠʥʩʢʠʷ ʠʥʩʪʠʪʫʪ ñʊʫʩʝʥ ʠ 
ʃʘʥʛʝʥʱʘʡʜò ʧʨʝʟ 1886 ʛ. [5] 
ɺ ʉɸʑ ʢʦʨʝʩʧʦʥʜʝʥʪʩʢʦʪʦ ʦʙʫʯʝʥʠʝ ʟʘʧʦʯʚʘ ʧʨʝʟ 1870 ʛʦʜʠʥʘ, ʢʦʛʘʪʦ ʊʦʤʘʩ 

ʌʦʩʪʲʨ (ʱʘʪʘ ʇʝʥʩʠʣʚʘʥʠʷ) ʧʫʙʣʠʢʫʚʘ ʚ ʠʟʜʘʚʘʥʠʷ ʦʪ ʥʝʛʦ ʚʝʩʪʥʠʢ ʠʥʩʪʨʫʢʮʠʠ, ʟʘ 
ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʤʠʥʴʦʨʠʪʝ. ʅʦʚʘʪʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʙʲʨʟʦ ʩʝ ʧʦʧʫʣʷʨʠʟʠʨʘ ʚ 
ʦʙʱʝʩʪʚʦʪʦ, ʢʘʪʦ ʦʪ 1891 ʛʦʜʠʥʘ ʩʝ ʟʘʙʝʣʷʟʚʘ ʨʘʟʥʦʦʙʨʘʟʷʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʟʘ 
ʦʙʫʯʝʥʠʝ, ʟʘʧʦʯʚʘ ʮʝʣʝʥʘʩʦʯʝʥʘ ʜʝʡʥʦʩʪ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʦʙʫʯʠʪʝʣʠ, ʯʠʷʪʦ ʨʦʣʷ ʚ 
ʥʘʯʘʣʥʠʷ ʝʪʘʧ ʝ ʙʠʣʘ ʜʘ ʧʨʦʚʝʨʷʚʘʪ ʧʠʩʤʝʥʠʪʝ ʨʘʙʦʪʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ. ɺ ʉɸʑ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʢʦʨʝʩʧʦʥʜʝʥʪʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʚʘ ʧʨʝʟ 1883 ʛ., ʢʦʛʘʪʦ 
ʏʘʫʪʘʫʢʫʘ ʠʥʩʪʠʪʫʪ (Chautauqua Institute) ï ʅʶ ʁʦʨʢ  ʧʦʣʫʯʘʚʘ ʨʘʟʨʝʰʝʥʠʝ ʜʘ ʠʟʜʘʚʘ 
ʩʝʨʪʠʬʠʢʘʪʠ ʟʘ ʟʘʚʲʨʰʝʥʦ ʢʦʨʝʩʧʦʥʜʝʥʪʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ. ɿʘ ʩʣʝʜʚʘʱʠʪʝ 50 ʛʦʜʠʥʠ 39 
ʘʚʝʨʠʢʘʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʧʨʝʜʣʘʛʘʪ ʦʙʫʯʝʥʠʝ ʚ ʢʦʨʝʩʧʦʥʜʝʥʪʩʢʠ ʢʫʨʩʦʚʝ. 
ʉʣʝʜʚʘʱʠʷʪ ʝʪʘʧ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʦʚʠʪʝ ʬʦʨʤʠ ʥʘ ʦʙʫʯʝʥʠʝ ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʦʷʚʘʪʘ 

ʥʘ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʥʦʪʦ ʦʙʱʝʩʪʚʦ, ʥʘʨʝʯʝʥʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ.  

ɯɯɯ. ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʝʧʦʭʘ. 
ʀʜʚʘʱʘʪʘ ʩʣʝʜ 1955 ʛ. ʦʪ ʉɸʑ ʢʲʤ ɽʚʨʦʧʘ ñʪʨʝʪʘ ʚʲʣʥʘò, ʯʠʡʪʦ ʚʲʥʰʝʥ ʧʨʠʟʥʘʢ ʝ 

ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʟʘʝʪʠʪʝ ʚ ʩʬʝʨʘʪʘ ʥʘ ʫʩʣʫʛʠʪʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʙʨʦʷ ʥʘ 
ʟʘʝʪʠʪʝ ʚ ʩʬʝʨʘʪʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʚʥʘʩʷ ʚʝʨʠʛʘ ʦʪ ʧʨʦʤʝʥʠ ʚʲʚ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ 
ʩʦʮʠʫʤʘ. ʉʲʩʨʝʜʦʪʦʯʘʚʘʥʝʪʦ ʥʘ ʝʥʝʨʛʠʡʥʠ ʨʝʩʫʨʩʠ, ʬʠʥʘʥʩʦʚʘ ʤʦʱ ʠ ʪʦʪʘʣʥʘ ʚʣʘʩʪ, 
ʭʘʨʘʢʪʝʨʥʠ ʙʝʣʝʟʠ ʥʘ ʥʘʡïʤʦʱʥʠʪʝ ʜʲʨʞʘʚʠ ʚ ʩʚʝʪʘ, ʩʝ ʟʘʤʝʥʷʪ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ, 
ʚʠʩʦʢʦ ʩʪʦʡʥʦʩʪʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʘʟʠʨʘʥʠ ʥʘ ʟʥʘʥʠʷ, ʘ ʥʦʚʠʷʪ ʥʘʯʠʥ ʥʘ ʩʲʱʝʩʪʚʫʚʘʥʝ 
ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʚ ʮʷʣʦʩʪ ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘ ʦʪ ʭʦʤʦʛʝʥʥʦ, ʤʘʩʦʚʦ ʢʲʤ ʭʝʪʝʨʦʛʝʥʥʦ ï 
ʜʝʤʘʩʦʚʠʟʠʨʘʥʦ ʦʙʱʝʩʪʚʦ, ʚ ʢʦʝʪʦ ʠʥʪʝʥʟʠʚʥʠʷʪ ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʦʙʤʝʥ ʠ ʥʝʟʘʙʘʚʥʦʪʦ 
ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠ ʢʦʤʧʶʪʲʨʥʦïʙʘʟʠʨʘʥʠ ʢʦʤʫʥʠʢʘʮʠʠ ʩʲʩʪʘʚʣʷʚʘʪ 
ʛʨʲʙʥʘʢʲʪ, ʦʢʦʣʦ ʢʦʡʪʦ ʩʝ ʩʲʟʜʘʚʘ ʥʦʚʘʪʘ ʮʠʚʠʣʠʟʘʮʠʷ. 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 12 

ʆʩʥʦʚʝʥ ʙʝʣʝʛ ʥʘ ʧʨʦʤʝʥʠʪʝ ʦʪ ñʪʨʝʪʘʪʘ ʚʲʣʥʘò ʝ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʩʦʮʠʘʣʥʘ ʢʦʭʝʟʠʷ 
ʠʣʠ ñʆʙʱʝʩʪʚʦ ʙʝʟ ʛʨʘʥʠʮʠò. ɻʣʘʚʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʠʟʛʨʘʞʜʘʱʦʪʦ ʩʝ ʦʙʱʝʩʪʚʦ ʝ 
ʝʚʦʣʶʮʠʷʪʘ ʦʪ ʢʣʘʩʦʚʦ ʨʘʟʜʝʣʝʥʠʝ ʢʲʤ ʩʦʮʠʘʣʥʘ ʝʜʥʦʨʦʜʥʦʩʪ, ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʢʦʝʪʦ ʝ 
ʥʝʦʛʨʘʥʠʯʝʥʠʷ ʧʝʨʩʦʥʠʬʠʮʠʨʘʥ ʜʦʩʪʲʧ ʜʦ ʩʲʜʲʨʞʘʥʠʝ ʚ ʜʠʛʠʪʘʣʝʥ ʚʠʜ.[1] 
ñʊʨʝʪʘʪʘ ʚʲʣʥʘò, ʩ ʢʦʷʪʦ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʥʦʚ ʠʢʦʥʦʤʠʯʝʩʢʠ, ʧʦʣʠʪʠʯʝʩʢʠ ʠ ʦʙʱʝʩʪʚʝʥ 

ʨʝʜ, ʥʝʤʠʥʫʝʤʦ ʩʝ ʩʪʨʫʢʪʫʨʠʨʘ ʦʪ ʤʥʦʞʝʩʪʚʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʢʦʠʪʦ ʧʨʦʪʠʯʘʪ 
ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚ ʢʫʣʪʫʨʥʘʪʘ ʩʬʝʨʘ. 
ʆʙʨʘʟʦʚʘʥʠʝʪʦ ʢʘʪʦ ʦʩʥʦʚʝʥ ʬʘʢʪʦʨ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʮʠʚʠʣʠʟʘʮʠʦʥʥʠʷ ʤʦʜʝʣ 

ʩʲʱʦ ʧʨʝʪʲʨʧʷʚʘ ʢʨʠʟʠ ʠ ʩʲʪʨʝʩʝʥʠʷ, ʦʪʨʘʟʷʚʘʱʠ ʩʦʮʠʘʣʥʦïʢʣʘʩʦʚʦʪʦ 
ʧʨʝʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʢʘʪʦ ʩʣʝʜʩʪʚʠʝ ʦʪ ʛʦʨʝʦʧʠʩʘʥʠʪʝ ʧʨʦʤʝʥʠ ʚ 
ʠʢʦʥʦʤʠʯʝʩʢʠʷ ʨʝʜ ʠ ʩʲʦʪʚʝʪʥʦ ʧʨʦʠʟʪʠʯʘʱʠʪʝ ʦʪ ʪʦʚʘ ʜʨʘʩʪʠʯʥʠ ʧʨʦʤʝʥʠ ʚ 
ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʥʦʚʦʠʟʛʨʘʞʜʘʱʘʪʘ ʩʝ ʠʢʦʥʦʤʠʢʘ, ʦʩʥʦʚʘʥʘ ʥʘ 
ʟʥʘʥʠʷ. 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʤʘʪʝʨʠʘʣʥʘʪʘ ʙʘʟʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 30 ʛʦʜʠʥʠ ʝ ʥʝʡʥʦʪʦ 

ʥʘʩʠʱʘʥʝ ʩ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʠ ʧʨʦʜʫʢʪʠ. ʊʝ ʜʘʚʘʪ ʩʚʦʝʪʦ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʪʨʠʪʝ 
ʦʩʥʦʚʥʠ ʠʟʤʝʨʝʥʠʷ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʩʨʝʜʘ ʟʘ ʦʙʫʯʝʥʠʝ: ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʚʨʝʤʝʪʦ, 
ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʦʪʦʮʠ, ʢʘʢʪʦ ʠ ʪʷʭʥʦʪʦ ʜʚʠʞʝʥʠʝ 
ʤʝʞʜʫ ʦʙʫʯʘʚʘʱʠʷ ʠ ʦʙʫʯʘʚʘʥʠʷ.[2] 
ɽʚʦʣʶʮʠʷʪʘ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʜʦʩʪʲʧ ʜʦ ʟʥʘʥʠʝ ʦʪʨʘʟʷʚʘʪ ʢʘʢʪʦ ʨʘʟʰʠʨʷʚʘʥʝ ʠ 

ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʪʝʦʨʠʷʪʘ ʠ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʧʝʜʘʛʦʛʠʢʘʪʘ, ʪʘʢʘ ʠ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʥʦʚʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʥʝʦʪʤʝʥʥʘ ʩʲʩʪʝʥ ʢʦʤʧʦʥʝʥʪ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʦʪ 
ʪʨʘʜʠʮʠʦʥʥʘ ʢʲʤ ʜʠʩʪʘʥʮʠʦʥʥʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʝ ʧʦʩʣʝʜʥʠʷʪ ʩʪʘʜʠʡ ʦʪ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʠʥʜʫʩʪʨʠʘʣʥʘʪʘ 
ʝʧʦʭʘ. ʂʦʤʧʶʪʨʠʪʝ ʠ ʨʘʟʚʠʪʘʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦïʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 
ʚʥʝʩʦʭʘ ʨʝʚʦʣʶʮʠʦʥʝʥ ʦʙʨʘʪ ʚ ʜʠʩʪʘʥʮʠʦʥʥʘʪʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ, ʢʘʪʦ ʚ ʪ. ʥʘʨ. 
Ăʨʘʟʧʨʲʩʢʚʘʪʝʣʥʘ ʤʝʜʠʡʥʘ ʦʙʣʘʩʪò ʩʝ ʜʦʙʘʚʠ ʠʥʪʝʨʘʢʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʠʥʪʝʨʥʝʪ, 
ʯʨʝʟ ʢʦʷʪʦ ʦʪʧʘʜʥʘ ʦʛʨʘʥʠʯʝʥʠʝʪʦ ʟʘ ʚʨʝʤʝ ʠ ʤʷʩʪʦ ʥʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ 
ʧʨʦʮʝʩ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʲʱʝʩʪʚʝʥʠ ʧʨʦʤʝʥʠ ʧʨʝʪʲʨʧʷʚʘ ʠ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, 
ʢʦʝʪʦ ʩʝ ʧʨʝʥʘʩʷ ʥʝ ʩʘʤʦ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠ ʥʘ ʥʦʚʠ ʚʠʜʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʥʦʩʠʪʝʣʠ, ʥʦ 
ʠ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʫʥʠʚʝʨʩʘʣʥʠʷ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʢʦʜ ï ʜʠʛʠʪʘʣʥʠʷ ʝʟʠʢ, ʩ ʢʦʝʪʦ 
ʥʘʩʪʲʧʚʘʪ ʠ ʥʦʚʠ ʧʨʦʤʝʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ 
ʜʠʥʘʤʠʯʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʧʦʜʛʦʪʚʝʥʦʩʪ ʥʘ ʦʙʫʯʘʝʤʠʷ ʟʘ ʞʠʚʦʪ ʠ 
ʨʘʙʦʪʘ ʚ ʫʪʨʝʰʥʠʷ ʜʝʥ. ɺ ʮʷʣʦʩʪ ï ʥʦʚʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʧʨʦʜʫʢʪ ʥʘ 
ʦʙʱʝʩʪʚʝʥʦïʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ, ʥʦ ʧʦʩʦʢʘʪʘ ʥʘ ʪʷʭʥʘʪʘ ʧʨʦʤʷʥʘ ʩʝ 
ʦʧʨʝʜʝʣʷ ʦʪ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ, ʦʩʥʦʚʘʥʘ ʥʘ ʟʥʘʥʠʷ.  

ɯV. ʂʦʤʫʥʠʢʘʮʠʦʥʥʠ ʢʦʜʦʚʝ ʠ ʤʝʜʠʠʡʥʘ ʩʨʝʜʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ  
ʇʦʩʪʝʧʝʥʥʦʪʦ ʦʪʤʠʨʘʥʝ ʥʘ ʝʣʝʤʝʥʪʥʘʪʘ ʙʘʟʘ ʠ ʩʲʦʪʚʝʪʩʪʚʘʱʠʪʝ ʠʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʤʦʱʥʦʩʪʠ ʠ ʨʝʩʫʨʩʠ ʥʝ ʝʣʠʤʠʥʠʨʘ ʪʷʭʥʦʪʦ ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʨʠʩʲʩʪʚʠʝ 
ʢʲʤ ʜʘʜʝʥ ʝʪʘʧ ʦʪ ʝʚʦʣʶʮʠʦʥʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʤʘʪʝʨʠʘʣʥʘʪʘ ʙʘʟʘ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ ʠ ʥʘ 
ʤʝʜʠʠʪʝ ʚ ʯʘʩʪʥʦʩʪ. ʅʘʧʨʠʤʝʨ ʧʦʷʚʘʪʘ ʥʘ ʪʝʣʝʚʠʟʠʷʪʘ ʥʝ ʠʛʥʦʨʠʨʘ ʠ ʥʝ ʠʟʧʨʘʪʠ ʚ 
ʟʘʙʚʝʥʠʝ ʨʘʜʠʦʪʦ, ʘ ʪʝ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʙʲʜʘʪ ʩʪʨʫʢʪʫʨʦʦʧʨʝʜʝʣʷʱʠ ʟʘ ʩʲʚʨʝʤʝʥʥʘʪʘ 
ʨʘʟʧʨʲʩʢʚʘʪʝʣʥʘ ʦʙʣʘʩʪ. ʇʦ ʘʥʘʣʦʛʠʯʝʥ ʥʘʯʠʥ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʠ ʜʨʫʛʠʪʝ ʚʠʜʦʚʝ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʤʘʢʘʨ ʠ ʚ ʟʘʙʘʚʝʥʦʪʦ ʪʝʤʧʦ ʥʘ ʦʪʤʠʥʘʣʠʪʝ ʚʝʢʦʚʝ.  
ʂʦʠ ʩʘ ʭʘʨʘʢʪʝʨʥʠʪʝ ʯʝʨʪʠ ʥʘ ʢʦʝʚʦʣʶʮʠʷʪʘ? 
ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ, ʪʦʚʘ ʩʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʢʦʜʦʚʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʩ ʧʨʝʥʦʩʥʘʪʘ ʩʫʙʩʪʘʥʮʠʷ, ʦʩʲʱʝʩʪʚʷʚʘʱʘ ʪʨʘʥʩʤʠʩʠʷʪʘ ʤʝʞʜʫ 
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ʧʦʢʦʣʝʥʠʷʪʘ ʚʲʚ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʩʦʮʠʫʤʘ, ʘ ʚ ʯʘʩʪʥʦʩʪ ʠ ʚ ʤʝʜʠʡʥʘʪʘ ʦʙʣʘʩʪ. 
ʄʝʣʚʠʥ ɼʝʬʣʴʦʨ ʠ ɽʚʲʨʝʪ ɼʝʥʠʩ ʦʧʨʝʜʝʣʷʪ ñʝʟʠʮʠʪʝ ʢʘʪʦ ʧʲʨʚʘʪʘ ʚʝʣʠʢʘ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʨʝʚʦʣʶʮʠʷò. [7]  ʉ ʦʬʦʨʤʷʥʝʪʦ ʥʘ ʦʩʤʠʩʣʝʥʘʪʘ ʨʝʯ ʠ ʝʟʠʮʠʪʝ ʩʝ 
ʩʲʟʜʘʚʘ ʧʲʨʚʘʪʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʚ ʩʦʮʠʫʤʘ, ʢʦʷʪʦ ʠʤʘ ʨʝʰʘʚʘʱʦ 
ʟʥʘʯʝʥʠʝ ʚʲʨʭʫ ʮʷʣʦʩʪʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʯʦʚʝʰʢʘʪʘ ʮʠʚʠʣʠʟʘʮʠʷ.  
ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʜʚʦʠʯʥʠʷ ʢʦʜ ʢʘʪʦ ʦʩʥʦʚʦʧʦʣʘʛʘʱ ʧʨʠʥʮʠʧ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 

ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ ʠʟʠʛʨʘʚʘ ʘʥʘʣʦʛʠʯʥʘ ʨʦʣʷ ʚ ʪʝʭʥʦʣʦʛʠʠʪʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʠʪʝ. ʉʣʝʜ 
ʠʟʦʙʨʝʪʝʥʠʝʪʦ ʥʘ ʄʦʨʟ, ʢʦʝʪʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʧʲʨʚʘʪʘ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʢʦʜʦʚʘ 
ʩʠʩʪʝʤʘ ʟʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ, ʜʚʦʠʯʥʠʷʪ ʢʦʜ ʠ ʧʦʨʦʜʝʥʠʪʝ ʜʠʛʠʪʘʣʥʠ ʝʟʠʮʠ 
ʩʲʟʜʘʜʦʭʘ ʫʥʠʚʝʨʩʘʣʥʠʷ ʥʦʩʝʱ ʢʦʤʧʦʥʝʥʪ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷʪʘ. ʆʧʨʝʜʝʣʝʥʠʷʪ ʢʘʪʦ 
ĂLingua frankaò ʜʠʛʠʪʘʣʝʥ ʝʟʠʢ ʚ ʢʦʤʧʶʪʲʨʥʦ-ʙʘʟʠʨʘʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ ʝ ʛʝʥʝʪʠʯʥʠʷʪ ʢʦʜ 
ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 70 ʛʦʜʠʥʠ. [8] 
ɼʠʛʠʪʘʣʥʠʷʪ ʝʟʠʢ ʩʧʦʤʘʛʘ ʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʬʦʨʤʠ ʥʘ 

ʢʦʤʫʥʠʢʘʮʠʷ, ʟʘ ʪʷʭʥʦʪʦ ʚʟʘʠʤʥʦ ʧʨʦʥʠʢʚʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʥʪʝʛʨʠʨʘʥʘ 
ʤʝʜʠʡʥʘ ʩʨʝʜʘ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʘ ʩʝ ʩ ʛʝʥʝʪʠʯʥʠʪʝ ʢʦʜʦʚʝ ʥʘ ʚʩʠʯʢʠ ʧʨʝʜʠʜʫʱʠ ʚ 
ʝʚʦʣʶʮʠʦʥʥʦʪʦ ʡ ʨʘʟʚʠʪʠʝ ʦʙʣʘʩʪʠ. [7] 
ʉʣʝʜ ʧʲʨʚʘʪʘ ñʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʨʝʚʦʣʶʮʠʷò ï ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʦʩʤʠʩʣʝʥʘʪʘ ʨʝʯ ʠ 

ʝʟʠʮʠʪʝ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ, ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʧʠʩʤʝʥʦʩʪʠʪʝ ʢʘʪʦ ʦʪʨʘʞʝʥʠʝ 
ʥʘ ʝʟʠʮʠʪʝ ʩʲʟʜʘʚʘ ʚʪʦʨʘʪʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʨʝʚʦʣʶʮʠʷ. ʂʘʢʪʦ ʙʝʰʝ ʦʪʙʝʣʷʟʘʥʦ ʚ 
ʧʲʨʚʘ ʛʣʘʚʘ, ʧʠʩʤʝʥʠʷʪ ʩʪʘʜʠʡ ʦʧʨʝʜʝʣʷ ʠʥʜʠʨʝʢʪʥʘʪʘ, ʦʪʣʦʞʝʥʘ ʚʲʚ ʚʨʝʤʝʪʦ, 
ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʧʦʩʪʘʚʷ ʤʘʪʝʨʠʘʣʥʠ ʥʦʩʠʪʝʣʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʢʘʪʦ ʧʦʩʨʝʜʥʠʮʠ ʚ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʷ ʧʨʦʮʝʩ. ɹʝʟʩʧʦʨʥʦ, ʪʘʟʠ ʥʘʡ-ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʬʘʟʘ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʯʦʚʝʰʢʘʪʘ ʮʠʚʠʣʠʟʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʠ ʝʜʥʘ ʦʪ ʦʪʣʠʯʠʪʝʣʥʠʪʝ ʯʝʨʪʠ ʥʘ ʥʘʨʦʜʠʪʝ ʩ 
ʧʠʩʤʝʥʦʩʪ ʢʘʪʦ ʥʘʡ-ʫʩʪʦʡʯʠʚʦ ʩʲʟʜʘʜʝʥʠʪʝ ʠʜʝʥʪʠʯʥʦʩʪʠ. [3] 
ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʠʩʤʝʥʦʪʦ ʩʣʦʚʦ ʧʦʩʪʘʚʷ ʥʘʯʘʣʦ ʥʘ ʢʘʯʝʩʪʚʝʥ ʩʢʦʢ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʩʲʦʪʚʝʪʥʦ ï ʥʘ ʟʥʘʥʠʷ, ʩʲʭʨʘʥʝʥʠ ʚ 
ʜʦʢʫʤʝʥʪʠ. ʋʩʢʦʨʝʥʠʝʪʦ ʥʘ ʢʥʠʛʦʧʝʯʘʪʘʥʝʪʦ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 500 ʛʦʜʠʥʠ ʩʲʱʦ 
ʜʦʧʨʠʥʘʩʷ ʟʘ ʦʙʦʩʦʙʷʚʘʥʝʪʦ ʥʘ ʚʪʦʨʘʪʘ ʤʝʜʠʡʥʘ ʦʙʣʘʩʪ ï ʜʦʢʫʤʝʥʪʥʘʪʘ. 
ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʧʲʨʚʘʪʘ ʤʝʜʠʡʥʘ ʦʙʣʘʩʪ ï ʨʘʟʧʨʲʩʢʚʘʪʝʣʥʘʪʘ, ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ 
ʪʝʭʥʠʯʝʩʢʠʷ ʧʨʦʛʨʝʩ ʝ ʧʨʝʜʰʝʩʪʚʘʥʦ ʦʪ ʥʝʡʥʠʪʝ ʧʲʨʚʦʥʘʯʘʣʥʠ ʬʦʨʤʠ ʥʘ 
ʤʝʞʜʫʣʠʯʥʦʩʪʥʘ ʠ ʧʫʙʣʠʯʥʘ ʢʦʤʫʥʠʢʘʮʠʷ, ʚ ʢʦʠʪʦ ʚʝʨʙʘʣʥʠʪʝ ʠ ʥʝʚʝʨʙʘʣʥʠʪʝ ʩʨʝʜʩʪʚʘ 
ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʩʘ ʟʘʝʤʘʣʠ ʦʩʥʦʚʥʦ ʤʷʩʪʦ. ʊʝʭʥʠʯʝʩʢʠ ʠʟʦʙʨʝʪʝʥʠʷ, ʚ ʦʩʥʦʚʘʪʘ ʥʘ 
ʢʦʠʪʦ ʣʝʞʠ ʦʩʪʨʘʪʘ ʧʦʪʨʝʙʥʦʩʪ ʦʪ ʫʩʢʦʨʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʷ ʦʙʤʝʥ, ʧʦʨʦʜʝʥʘ ʦʪ 
ʥʘʙʠʨʘʱʘʪʘ ʤʦʱ ʠʥʜʫʩʪʨʠʘʣʥʘ ʨʝʚʦʣʶʮʠʷ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʍɯʍ ʚʝʢ, ʧʨʠʜʘʚʘʪ ʥʦʚʘ 
ʩʪʨʫʢʪʫʨʘ ʥʘ ʪʘʟʠ ʤʝʜʠʡʥʘ ʦʙʣʘʩʪ ʠ ʥʦʚʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʧʣʘʪʬʦʨʤʠ, ʦʩʠʛʫʨʷʚʘʱʠ 
ʨʘʟʨʘʩʪʚʘʥʝʪʦ ʥʘ ʦʙʭʚʘʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʪʘʟʠ 
ʤʝʜʠʡʥʘ ʦʙʣʘʩʪ. [6, ʩ. 48]  
ʊʨʝʪʘʪʘ ʤʝʜʠʡʥʘ ʦʙʣʘʩʪ ʩʝ ʬʦʨʤʠʨʘ ʦʪ ʝʪʘʧʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʢʦʤʧʶʪʨʠʪʝ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. 
ʂʦʤʧʶʪʲʨʥʦ-ʙʘʟʠʨʘʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ ʩʘ ʦʧʦʩʨʝʜʩʪʚʝʥʘ ʬʦʨʤʘ ʥʘ ʦʙʤʝʥ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʲʨʚʠʷ ʝʪʘʧ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ (ʨʝʞʠʤ 
ʦʬʣʘʡʥ).  
ʌʦʨʤʠʨʘʥʝʪʦ ʥʘ ʨʘʟʧʨʲʩʢʚʘʪʝʣʥʘʪʘ ʦʙʣʘʩʪ ʝ ʧʨʦʜʫʢʪ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ 

ʠʥʜʫʩʪʨʠʘʣʮʠʪʝ, ʥʦ ʩʲʱʦ ʠ ʥʘ ʦʙʱʝʩʪʚʦʪʦ, ʞʠʚʝʝʱʦ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʤʥʦʛʦ ʧʦ-
ʜʠʥʘʤʠʯʝʥ ʦʙʱʝʩʪʚʝʥ ʞʠʚʦʪ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʥʘʡ-ʚʠʩʦʢʦ ʨʘʚʥʠʱʝ ʥʘ 
ʦʩʚʝʜʦʤʝʥʦʩʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʪʤʠʥʘʣʠʪʝ ʝʪʘʧʠ. ɹʫʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʧʝʯʘʪʥʘʪʘ 
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ʤʝʜʠʡʥʘ ʠʥʜʫʩʪʨʠʷ ʝ ʩʲʱʦ ʝʜʠʥ ʦʪ ʭʘʨʘʢʪʝʨʥʠʪʝ ʙʝʣʝʟʠ ʥʘ ʍɯʍ - ʍʍ ʚʝʢ. ʅʘʯʘʣʦʪʦ ʥʘ 
ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʪʨʝʪʘʪʘ ʤʝʜʠʡʥʘ ʦʙʣʘʩʪ ï ʚ ʢʨʘʷ ʥʘ ʍɯʍ ʠ ʥʘʯʘʣʦʪʦ ʥʘ ʍʍ ʚʝʢ, ʩʝ 
ʧʨʝʜʦʧʨʝʜʝʣʷ ʦʪ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʪʝʣʝʬʦʥʘ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ, 
ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʙʲʨʟʦ ʨʘʟʨʘʩʪʚʘʱʘʪʘ ʩʝ ʪʝʣʝʬʦʥʥʦ-ʪʝʣʝʛʨʘʬʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʘ 
ʫʩʪʦʡʯʠʚʦ ʧʨʠʩʲʩʪʚʘʱʠʪʝ ʪʝʣʝʛʨʘʬ ʠ ʪʝʣʝʢʩ ʢʘʪʦ ʦʩʥʦʚʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʩʨʝʜʩʪʚʘ.  
ɼʦʩʪʲʧʥʦʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʥʝʡʥʦʪʦ ʦʙʦʛʘʪʷʚʘʥʝ ʠ ʢʘʯʝʩʪʚʝʥʦ 

ʧʨʝʩʪʨʫʢʪʫʨʠʨʘʥʝ, ʢʘʢʪʦ ʠ ʜʦʩʪʲʧʲʪ ʜʦ ʥʝʷ ʟʘ ʚʩʝʢʠ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ ʠ ʦʪ ʚʩʷʢʦ ʤʷʩʪʦ ʩʝ 
ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʜʦʩʪʲʧ ʜʦ ʟʥʘʥʠʝ. ʄʠʩʠʷʪʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʝ ʜʘ ʜʘ 
ʦʩʠʛʫʨʠ ʜʦʩʪʲʧ ʜʦ ʟʥʘʥʠʝ, ʯʨʝʟ ʢʦʷʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘ ʨʦʣʷʪʘ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʢʘʥʘʣ 
ʤʝʞʜʫ ʧʦʢʦʣʝʥʠʷʪʘ ʠ ʩʝ ʢʘʪʘʣʠʟʠʨʘ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʠ ʟʘʜʲʣʙʦʯʘʚʘʥʝʪʦ ʛʨʘʥʠʮʠʪʝ ʥʘ 
ʧʦʟʥʘʥʠʝʪʦ.  
ʂʦʝʚʦʣʶʮʠʦʥʥʠʪʝ ʤʦʜʝʣʠ ʩʘ ʬʦʨʤʘ ʥʘ ʧʨʝʭʦʜ ʤʝʞʜʫ ʥʘʩʪʦʷʱʝʪʦ ʠ ʙʲʜʝʱʝʪʦ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʧʣʘʪʬʦʨʤʠ. ʉʲʦʪʥʝʩʝʥʠ ʟʘ ʤʦʜʝʣʠʪʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ 
ʢʦʝʚʦʣʶʮʠʦʥʥʠʪʝ ʤʦʜʝʣʠ ʧʨʠʜʦʙʠʚʘʪ ʨʝʘʣʥʠʪʝ ʦʯʝʨʪʘʥʠʷ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʤʦʜʝʣʠ, ʢʦʠʪʦ ʩʘ ʦʪ ʭʠʙʨʠʜʝʥ ʪʠʧ ï ʩʲʭʨʘʥʷʚʘʡʢʠ ʪʨʘʜʠʮʠʦʥʥʠʪʝ 
ʠʟʭʦʜʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʪʠʯʘʱʠʪʝ ʧʨʦʮʝʩʠ, ʪʝ ʩʝ ʠʥʪʝʛʨʠʨʘʪ ʚ ʩʚʦʷʪʘ ʩʠʩʪʝʤʥʘ ʩʨʝʜʘ, 
ʢʘʪʦ ʧʦʝʤʘʪ ʤʥʦʛʦ ʦʪ ʬʫʥʢʮʠʠʪʝ ʥʘ ʤʝʜʠʠʪʝ, ʙʘʟʠʨʘʥʠ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʬʫʥʢʮʠʠ 
ʥʘ ʠʥʪʝʨʥʝʪ. ʉʲʚʨʝʤʝʥʥʠʷʪ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʨʦʮʝʩ ʝ ʥʝʤʠʩʣʠʤ ʙʝʟ ʜʦʩʪʲʧ ʜʦ ʠʥʪʝʨʥʝʪ 
ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ (ʤʫʣʪʠʤʝʜʠʷ, ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ).  
ñʄʦʩʪʦʚʝʪʝ ʥʘ ʙʣʠʟʦʩʪò ʤʝʞʜʫ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʤʦʜʝʣʠ ʠ ʥʘʣʘʛʘʱʠʪʝ 

ʩʝ ʦʪ ʢʦʤʧʶʪʲʨʥʘʪʘ ʨʝʚʦʣʶʮʠʷ ʤʦʜʝʣʠ ʩʝ ʢʨʠʷʪ ʚ ʦʙʱʘʪʘ ʙʘʟʘ ï ʜʦʩʪʲʧ ʜʦ ʩʲʭʨʘʥʝʥʦ 
ʥʘ ʨʘʟʣʠʯʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʥʦʩʠʪʝʣʠ ʟʥʘʥʠʝ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠʷ 
ʥʦʩʠʪʝʣ, ʜʦʩʪʲʧʲʪ ʝ ʚʲʟʤʦʞʝʥ ʢʦʛʘʪʦ ʝ ʩʲʟʜʘʜʝʥʘ ʠʥʪʝʛʨʠʨʘʥʘ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ.  

V. ɽʚʦʣʶʮʠʷ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʤʦʜʝʣʠ 
ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʤʠʥʘʣʦʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʘʪʦ ʢʦʥʩʪʘʥʪʥʦï

ʩʪʘʮʠʦʥʘʨʥʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʠʤ ʚ ʢʦʥʩʪʘʥʪʥʦïʜʠʥʘʤʠʯʝʥ ʪʠʧ , ʢʦʷʪʦ ʧʨʦʪʠʯʘ ʧʨʝʟ 
ʧʦʩʣʝʜʥʠʪʝ 30 ʛʦʜʠʥʠ, ʠʟʠʩʢʚʘ ʩʤʷʥʘ ʥʘ ʧʘʨʘʜʠʛʤʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʅʝʦʙʭʦʜʠʤʠʪʝ 
ʫʩʣʦʚʠʷ ʟʘ ʪʘʟʠ ʜʨʘʤʘʪʠʯʥʘ ʧʨʦʤʷʥʘ ʩʝ ʦʩʠʛʫʨʷʚʘʪ ʦʪ ʚʲʟʧʨʠʝʪʠʪʝ ʩʪʨʘʪʝʛʠʠ ʥʘ 
ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʠ ʩʲʧʲʪʩʪʚʘʱʠʪʝ ʠʥʠʮʠʘʪʠʚʠ, ʫʪʚʲʨʞʜʘʚʘʱʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʝʜʠʥʥʦ 
ʝʚʨʦʧʝʡʩʢʦ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʀʥʪʝʣʝʢʪʫʘʣʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ ɽʚʨʦʧʘ, 
ʙʘʟʠʨʘʥ ʥʘ ʥʦʚʠʪʝ ʚʠʩʦʢʠ ʪʝʭʥʦʣʦʛʠʠ, ʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʧʨʠʦʨʠʪʝʪ ʚ ʧʨʝʜʧʨʠʝʪʠʪʝ ʤʝʨʢʠ 
ʟʘ ʫʩʢʦʨʝʥʦ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʥʘ ʟʥʘʥʠʝʪʦ. ɿʘ ʥʝʛʦʚʦʪʦ ʘʢʫʤʫʣʠʨʘʥʝ ʠ 
ʨʘʟʚʠʪʠʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʷʚʘʱʦ ʩʝ ʢʘʜʨʦʚʦ ʦʩʠʛʫʨʷʚʘʥʝ ʯʨʝʟ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʦʷʪʦ ʜʘ ʦʩʠʛʫʨʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʦʙʫʯʝʥʠʝ ʠ ʥʝʧʨʝʢʲʩʥʘʪʘ ʧʨʦʤʷʥʘ ʚ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʬʦʨʤʘʪʘ ʥʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʠʪʦ ʜʘ ʩʘ ʜʠʥʘʤʠʯʥʘ 
ʧʨʦʤʝʥʷʱʘ ʩʝ ʧʦʩʪʦʷʥʥʘ ʩʲʩʪʘʚʥʘ ʚ ʞʠʟʥʝʥʠʷ ʧʲʪ ʥʘ ʯʦʚʝʢʘ. 
ʌʫʥʢʮʠʠʪʝ ʥʘ ʥʘʫʯʥʦïʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ, ʢʦʠʪʦ ʦʙʭʚʘʱʘʪ ʦʙʫʯʝʥʠʝʪʦ, 

ʧʨʝʜʘʚʘʥʝʪʦ, ʥʘʪʨʫʧʚʘʥʝʪʦ, ʩʲʭʨʘʥʷʚʘʥʝʪʦ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʦʮʝʥʢʘ ʥʘ 
ʪʷʭʥʘʪʘ ʮʝʥʥʦʩʪ, ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘʪ ʧʦʜ ʥʘʪʠʩʢʘ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚ ʛʣʦʙʘʣʥʘʪʘ 
ʠʥʬʦʩʬʝʨʘ. ʊʨʘʥʩʬʦʨʤʘʮʠʠʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʚ ʜʚʝ ʥʘʧʨʘʚʣʝʥʠʷ ï ʧʨʦʤʷʥʘ ʥʘ 
ʬʦʨʤʘʪʘ, ʚʠʜʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʨʝʘʣʠʟʠʨʘʱʠʪʝ ʩʝ ʚ ʪʝʟʠ ʧʨʦʮʝʩʠ ʢʦʤʫʥʠʢʘʮʠʠ, ʦʪ ʝʜʥʘ 
ʩʪʨʘʥʘ, ʘ ʦʪ ʜʨʫʛʘ ï ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʥʠ ʠ ʩʲʜʲʨʞʘʪʝʣʥʠ ʧʨʦʤʝʥʠ, ʢʘʢʪʦ ʠ 
ʧʨʦʤʷʥʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʪʝʟʠ ʧʨʦʮʝʩʠ. [2] 
ʅʦʚʠʪʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʲʚ ʚʝʨʠʛʘʪʘ ʥʘ ʧʨʠʜʦʙʠʚʘʥʝ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʥʘʥʠʷ 

ʟʘʩʷʛʘʪ ʚ ʥʘʡïʛʦʣʷʤʘ ʩʪʝʧʝʥ ʪʨʘʜʠʮʠʦʥʥʠʷ ʤʦʜʝʣ ʥʘ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ. ʇʨʝʤʠʥʘʚʘʥʝʪʦ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 15 

ʢʲʤ ʢʦʤʧʶʪʲʨʥʠʷ ʭʠʙʨʠʜʝʥ ʤʦʜʝʣ ʙʝʰʝ ʙʝʣʷʟʘʥʦ ʦʪ ʚʲʟʥʠʢʚʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠ 
ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʤʫ ʦʥʣʘʡʥ ʥʘ ʙʘʟʘʪʘ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʘ ʢʘʪʦ ʢʨʘʡʥʦ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʥʦ ʫʩʪʨʦʡʩʪʚʦ ʯʨʝʟ 
ʀʥʪʝʨʥʝʪ ʧʨʦʤʝʥʠʭʘ ʚʠʜʘ, ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʦʪʦʮʠ, 
ʦʩʠʛʫʨʷʚʘʱʠ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʥʦ ʢʘʯʝʩʪʚʝʥʠʷʪ ʩʢʦʢ ʩʝ ʦʩʲʱʝʩʪʚʠ ʩ ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ ʠ ʥʦʚʠʪʝ ʧʦʢʦʣʝʥʠʷ ʢʦʤʫʥʠʢʘʮʠʠ, ʠʥʪʝʛʨʠʨʘʥʠ ʚ ʛʣʦʙʘʣʥʘʪʘ 
ʤʨʝʞʘ.  

Vɯ. Ăʆʪʚʦʨʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝò ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʙʲʜʝʱʝʪʦ  
ʉʦʮʠʘʣʥʠʪʝ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʧʦʷʚʘʪʘ ʥʘ ʪ. ʥʘʨ. Ăʦʪʚʦʨʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝò ʩʝ 

ʩʲʟʜʘʜʦʭʘ ʩ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʦʪʢʨʠʪʠʷʪ ʜʦʩʪʲʧ ʠ ʧʨʘʚʦʪʦ ʥʘ ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 
ʚʩʝʢʠ ʛʨʘʞʜʘʥʠʥ, ʢʦʠʪʦ ʨʘʟʰʠʨʠʭʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʣʠʯʥʦʩʪʥʦ ʨʘʟʚʠʪʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ 
ʚ ʥʦʚʘʪʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʝʧʦʭʘ ʩ ʥʘʣʘʛʘʱʦʪʦ ʩʝ ʧʦʞʠʟʥʝʥʦ ʦʙʫʯʝʥʠʝ ʚ ʦʙʱʝʩʪʚʦʪʦ, 
ʦʩʥʦʚʘʥʦ ʥʘ ʟʥʘʥʠʝ. ɽʜʠʥ ʦʪ ʨʝʘʣʠʟʠʨʘʱʠʪʝ ʩʝ ʚʘʨʠʘʥʪʠ ʥʘ ʦʪʢʨʠʪʦʪʦ ʦʙʫʯʝʥʠʝ ʩʘ 
ʚʠʨʪʫʘʣʥʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʩʣʝʜʚʘʱ ʝʪʘʧ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʜʠʩʪʘʥʮʠʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʧʨʝʭʦʜ ʢʲʤ ʦʪʚʦʨʝʥʦ, ʥʝʧʨʝʢʲʩʥʘʪʦ ʦʙʫʯʝʥʠʝ ʧʨʝʟ ʮʝʣʠʷ 
ʞʠʚʦʪ. ʀʥʩʪʨʫʤʝʥʪʘʣʥʘʪʘ ʩʨʝʜʘ, ʢʦʷʪʦ ʧʨʝʜʦʩʪʘʚʷ ʩʲʚʨʝʤʝʥʥʘʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ 
ʠʥʜʫʩʪʨʠʷ ʧʨʝʜʦʩʪʘʚʷ ʨʘʟʣʠʯʥʠ ʚʘʨʠʘʥʪʠ ʟʘ ʫʯʝʙʥʘ ʥʘʪʦʚʘʨʝʥʦʩʪ, ʩʣʦʞʥʦʩʪ ʠ 
ʩʲʦʪʚʝʪʥʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʪʝʧʝʥ. [3] 
ʇʨʠʥʮʠʧʥʦʪʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʝʣʝʢʪʨʦʥʥʦʪʦ ʠ  ʚʠʨʪʫʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝ 

ʩʲʩʪʦʠ ʚ ʠʟʧʦʣʟʚʘʥʠʷ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʤʦʜʝʣ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʦʙʤʝʥ ʤʝʞʜʫ 
ʦʙʫʯʘʚʘʱ ʠ ʦʙʫʯʘʚʘʥ, ʘ ʩʲʱʦ ʠ ʚʲʚ ʚʠʜʘ, ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʦʪʦʮʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. ʇʨʠ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʜʠʛʠʪʘʣʥʠ ʙʠʙʣʠʦʪʝʢʠ, ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ ʦʙʝʢʪʠ ʚʲʚ ʚʠʜ ʥʘ ʝʣʝʢʪʨʦʥʥʠ 
ʜʦʢʫʤʝʥʪʠ. ʀʟʧʦʣʟʚʘʥʘʪʘ ʧʨʦʛʨʘʤʥʘ ʩʨʝʜʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʦʩʠʛʫʨʷʚʘʪ ʛʲʚʢʘʚʦʩʪ ʥʘ 
ʩʪʨʫʢʪʫʨʠʨʘʥʝʪʦ ʠ ʮʷʣʦʩʪʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʘʪʦ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʩʝ 
ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʢʦʤʧʶʪʲʨ. ʇʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʝʨʩʦʥʠʬʠʮʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ 
ʠʥʪʝʨʬʝʡʩ ʧʨʠ ʚʠʨʪʫʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʠʛʫʨʷʚʘ ʛʲʚʢʘʚʘ ʘʜʘʧʪʘʮʠʷ ʢʲʤ 
ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʚʩʝʢʠ ʦʙʫʯʘʚʘʥ, ʘ ʩʲʱʦ ʠ ʢʲʤ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ 
ʠʟʧʦʣʟʚʘʥʠʪʝ ʜʘʥʥʠ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʦʩʠʛʫʨʷʚʘ ʜʦʩʪʲʧ ʥʝ ʩʘʤʦ ʜʦ ʩʘʤʠʷ ʦʙʝʢʪ, ʥʦ ʠ 
ʢʲʤ ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʛʦ ʜʘʥʥʠ (ʢʦʥʪʝʢʩʪ ʥʘ ʦʙʝʢʪʘ), ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʚʛʨʘʜʝʥʠ 
ʧʨʦʮʝʜʫʨʠ, ʫʜʦʚʣʝʪʚʦʨʷʚʘʱʠ ʬʦʨʤʫʣʠʨʘʥʠ ʟʘʷʚʢʠ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ 
ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʭʦʜʘ ʥʘ ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʘʜʝʥʠʷ ʦʙʝʢʪ. ʆʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʙʫʯʘʚʘʥ ʠ ʦʥʣʘʡʥ ʨʝʩʫʨʩʠʪʝ ʦʪ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʜʘʜʝʥ 
ʦʙʝʢʪ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʙʘʟʠʨʘ ʥʘ ʬʦʨʤʠʨʘʱʠʪʝ ʩʝ ʢʦʥʪʝʢʩʪʫʘʣʥʠ ʚʨʲʟʢʠ, ʢʦʠʪʦ ʦʪ ʩʚʦʷ 
ʩʪʨʘʥʘ ʜʘ ʛʝʥʝʨʠʨʘʪ ʩʝʤʘʥʪʠʯʥʠ ʤʨʝʞʠ ʩ ʜʠʥʘʤʠʯʥʘ ʭʠʧʝʨʪʝʢʩʪʦʚʘ ʩʪʨʫʢʪʫʨʘ. 
ʂʦʤʫʥʠʢʘʮʠʦʥʥʦïʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʲʟʜʘʚʘ ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʦʣʝ ʟʘ 
ʚʠʨʪʫʘʣʥʠ ʙʠʙʣʠʦʪʝʢʠ ʢʲʤ ʜʘʜʝʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ ʨʝʣʝʚʘʥʪʥʘ 
ʠʥʬʦʨʤʘʮʠʷ, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ ʤʥʦʞʝʩʪʚʦ Ăʢʲʩʦʚʝò ʦʪ ʤʥʦʞʝʩʪʚʦ ʜʠʛʠʪʘʣʥʠ ʨʝʩʫʨʩʠ [2]. 
ʇʨʝʭʦʜʲʪ ʦʪ ʩʪʘʪʠʯʝʥ ʢʲʤ ʜʠʥʘʤʠʯʝʥ ʤʦʜʝʣ ʥʘ ñʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪò ʩʝ 

ʧʨʦʝʢʪʠʨʘ ʚʲʨʭʫ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ñʩʦʮʠʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝò. ʆʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ 
ʧʦʞʠʟʥʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʨʦʮʝʩ ʟʘ ʚʩʝʢʠ ʛʨʘʞʜʘʥʠʥ ʥʘ ɽʚʨʦʧʘ ʝ ʚʲʧʨʦʩ ʧʨʝʜʠ 
ʚʩʠʯʢʦ ʥʘ ʬʠʥʘʥʩʦʚʦ ʦʩʠʛʫʨʷʚʘʥʝ. ʈʘʟʛʣʝʞʜʘʡʢʠ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʢʘʪʦ 
ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʧʨʦʮʝʩ, ʧʨʦʝʢʪʠʨʘʥ ʚʲʨʭʫ ʩʲʦʪʚʝʪʥʘʪʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʧʣʘʪʬʦʨʤʘ ʚ 
ʭʦʜʘ ʥʘ ʦʙʱʝʩʪʚʝʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʤʦʞʝʤ ʜʘ ʠʟʚʣʝʯʝʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʠʪʦ ʮʠʢʣʠʯʥʦ 
ʩʝ ʧʦʚʪʘʨʷʪ. ʇʨʦʮʝʩʲʪ ʥʘ ʦʙʫʯʝʥʠʝ ʢʘʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦïʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʧʨʦʮʝʩ ʤʦʞʝ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 16 

ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʪʦ ʦʙʤʝʥ ʥʘ ʦʪʯʫʞʜʝʥʦ ʦʪ ʩʲʟʜʘʪʝʣʷ ʩʠ ʟʥʘʥʠʝ ʤʝʞʜʫ ʦʙʫʯʘʚʘʱ ʠ 
ʦʙʫʯʘʚʘʥ, ʩʲʱʝʚʨʝʤʝʥʥʦ ʪʦʡ ʝ ʩʠʤʙʠʦʟʘ ʤʝʞʜʫ ʜʚʘ ʚʠʜʘ ʢʦʤʫʥʠʢʘʮʠʷ ï 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʠ ʦʧʦʩʨʝʜʩʪʚʝʥʘ ï ʤʝʞʜʫ ʢʦʤʫʥʠʢʠʨʘʱʠʪʝ ʩʫʙʝʢʪʠ ʚ ʭʦʜʘ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ. [2] 
ʅʝʧʦʩʨʝʜʩʪʚʝʥʘʪʘ (ʜʠʨʝʢʪʥʘ) ʢʦʤʫʥʠʢʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ɯ ʩʪʘʜʠʡ ʦʪ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʭʨʦʥʦʣʦʛʠʷʪʘ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʯʦʚʝʰʢʦʪʦ 
ʦʙʱʝʩʪʚʦ. ʊʷ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʚʠʟʫʘʣʥʘ ʢʦʤʫʥʠʢʘʮʠʷ, ʜʦʤʠʥʠʨʘʱʘ ʚ ʝʧʦʭʘʪʘ ʜʦ 
ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʦʩʤʠʩʣʝʥʘʪʘ ʨʝʯ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʜʦʦʙʦʛʘʪʷʚʘ ʠ ʨʘʟʚʠʚʘ ʢʘʪʦ ʘʫʜʠʦï
ʢʦʤʫʥʠʢʘʮʠʷ, ʚʲʟʧʨʠʝʤʘʥʘʪʘ ʯʨʝʟ ʩʣʫʭʘ ʫʩʪʥʦïʨʝʯʝʚʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ .  
ʉ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʠʪʝ ʩʠʣʠ, ʥʘʫʢʘʪʘ, ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ  ʪʷʭʥʘʪʘ 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʝʥʦʩʪ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʦʮʠʫʤʘ, ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ɯɯ ʩʪʘʜʠʡ, 
ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ ʦʧʦʩʨʝʜʩʪʚʝʥʘʪʘ (ʢʦʩʚʝʥʘ, ʠʥʜʠʨʝʢʪʥʘ) ʢʦʤʫʥʠʢʘʮʠʷ ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʦʙʫʯʝʥʠʝ. ʆʧʦʩʨʝʜʩʪʚʝʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʧʦʩʨʝʜʩʪʚʝʥʘʪʘ, ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʦʪʣʦʞʝʥʘ ʚʲʚ ʚʨʝʤʝʪʦ, ʢʦʝʪʦ ʧʨʦʠʟʪʠʯʘ ʦʪ ʧʦʷʚʘʪʘ ʥʘ ʧʠʩʤʝʥʦʩʪʪʘ ʚʲʚ ʚʩʠʯʢʠʪʝ ʡ 
ʩʠʤʚʦʣʥʠ ʩʠʩʪʝʤʠ. ʏʨʝʟ ʧʨʝʥʘʩʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚʲʨʭʫ ʥʦʩʠʪʝʣʠ, ʦʪʨʘʟʷʚʘʱʠ 
ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʨʝʟ ʨʘʟʣʠʯʥʠʪʝ ʝʧʦʭʠ, ʩʝ ʩʲʟʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʝʡʥʦʪʦ ʧʦʪʨʝʙʷʚʘʥʝ ʠ 
ʩʲʦʪʚʝʪʥʦ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ ʩʫʙʝʢʪʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʚ 
ʩʣʝʜʚʘʱʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ. ʂʥʠʛʦʧʝʯʘʪʘʥʝʪʦ ʟʘʪʚʲʨʞʜʘʚʘ ʜʦʤʠʥʠʨʘʱʘʪʘ ʨʦʣʷ ʥʘ 
ʧʠʩʤʝʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʧʝʪ ʚʝʢʘ, ʢʘʪʦ ʥʝʛʦʚʦʪʦ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʠʤʘ ʢʘʪʘʣʠʟʠʨʘʱ ʝʬʝʢʪ. ʊʦʡ ʩʝ ʧʨʦʷʚʷʚʘ ʢʘʢʪʦ 
ʚ ʥʘʨʘʩʪʚʘʱʠʷ ʠʥʪʝʥʟʠʪʝʪ ʠ ʦʙʭʚʘʪ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ, ʪʘʢʘ ʠ ʚ ʨʘʟʰʠʨʷʚʘʥʝ ʠ 
ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʥʝʛʦʚʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʩʲʦʪʚʝʪʩʪʚʘʱʦ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʘʫʢʘʪʘ, 
ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʦʙʱʝʩʪʚʦʪʦ ʚ ʮʷʣʦʩʪ.  
ʆʪʢʨʠʚʘʥʝʪʦ ʥʘ ʩʣʝʜʚʘʱʠʷ ʚʠʜ ʢʦʤʫʥʠʢʘʮʠʷ, ʙʘʟʠʨʘʥʘ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ 

ʩʠʛʥʘʣʠ ʙʝʣʝʞʠ ʥʘʯʘʣʦʪʦ ʥʘ ɯɯɯ ʩʪʘʜʠʡ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦïʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ï ʨʘʜʠʦïʪʝʣʝʛʨʘʬʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ. ʊʦʟʠ 
ʩʪʘʜʠʡ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʧʦʚʪʦʨʝʥʠʝ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʥʘ 
ʩʣʝʜʚʘʱʦ ʢʘʯʝʩʪʚʝʥʦ ʥʦʚʦ ʨʘʚʥʠʱʝ. ʂʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʩʨʝʜʘ (ʪʝʣʝʛʨʘʬʲʪ, ʪʝʣʝʬʦʥʲʪ 
ʨʘʜʠʦʪʦ), ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʩʪʥʦïʨʝʯʝʚʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʜʨʫʛʠ 
ʟʚʫʢʦʚʠ ʩʠʤʚʦʣʥʠ ʩʠʩʪʝʤʠ, ʟʘ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʩʫʙʝʢʪʠʪʝ ʚ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʷ ʧʨʦʮʝʩ, ʧʨʠ ʢʦʝʪʦ ʦʙʤʝʥʲʪ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʦʙʫʯʘʚʘʥ ʠ 
ʦʙʫʯʘʚʘʱ ʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʷʭʥʦʪʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ 
ʩʝ ʩʲʟʜʘʚʘʪ ʫʩʣʦʚʠʷ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʥʦʚʠ ʬʦʨʤʠ ʥʘ ʦʙʫʯʝʥʠʝ (ʥʘʧʨʠʤʝʨ 
ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ) ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʛʣʦʙʘʣʥʠ ʧʦ ʩʚʦʷ ʦʙʭʚʘʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʩʪʨʘʪʝʛʠʠ, ʦʙʭʚʘʱʘʱʠ ʥʦʚʠ ʩʣʦʝʚʝ ʦʪ ʩʦʮʠʫʤʘ ʠ ʧʨʝʜʠʟʚʠʢʚʘʱʠ ʥʦʚʠ ʫʩʢʦʨʝʥʠʷ ʚ 
ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʠʷ ʧʨʦʛʨʝʩ. 
ɺʲʟʚʨʲʱʘʥʝʪʦ ʥʘ ʧʠʩʤʝʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ ʚ ʥʦʚʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʩʨʝʜʘ ʩʪʘʚʘ ʩ 

ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʘ. ʂʘʯʝʩʪʚʝʥʠʷʪ ʩʢʦʢ, ʢʦʡʪʦ ʩʝ ʦʪʙʝʣʷʟʚʘ ʚ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ, ʝ ʥʝ ʩʘʤʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʦʨʝʥʥʠʪʝ ʨʘʟʣʠʯʠʷ ʚ ʧʩʠʭʦïʬʠʟʠʦʣʦʛʠʯʥʦʪʦ 
ʚʲʟʧʨʠʷʪʠʝ ʥʘ ʧʠʩʤʝʥʦʪʦ ʩʣʦʚʦ ʦʪ ʝʢʨʘʥʘ ʥʘ ʢʦʤʧʶʪʲʨʘ, ʥʦ ʩʲʱʦ ʠ ʚʲʚ ʚʲʟʤʦʞʥʦʩʪʪʘ 
ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʚ ʝʜʥʦ ʥʘ ʚʠʟʫʘʣʥʦʪʦ ʠ ʘʫʜʠʦïʚʲʟʧʨʠʷʪʠʝʪʦ,  ʩʲʭʨʘʥʝʥʠ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 
ʚʠʜʦʚʝ ʝʣʝʢʪʨʦʥʥʠ ʥʦʩʠʪʝʣʠ. ʅʘʯʘʣʥʠʷʪ ʧʝʨʠʦʜ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʘʟʠʨʘʥʠʪʝ ʥʘ ʪʷʭ ʢʦʤʧʶʪʲʨʥʠ ʢʦʤʫʥʠʢʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ɯV ʩʪʘʜʠʡ, 
ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘ ʢʘʪʦ ʦʧʦʩʨʝʜʩʪʚʝʥʘ, ʦʪʣʦʞʝʥʘ ʚʲʚ ʚʨʝʤʝʪʦ 
ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʦʙʫʯʘʚʘʱ ʠ ʦʙʫʯʘʚʘʥ. ɸʢʪʲʪ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʤʝʞʜʫ ʪʷʭ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʨʠ ʧʨʦʯʠʪʘʥʝʪʦ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʦʜʛʦʪʚʝʥʦʪʦ ʟʘ 
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ʦʙʫʯʝʥʠʝ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʜʘʜʝʥ ʚʠʜ ʝʣʝʢʪʨʦʥʝʥ ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʥʦʩʠʪʝʣ ʦʪ ʝʢʨʘʥʘ ʥʘ 
ʢʦʤʧʶʪʲʨʘ ʠʣʠ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʨʫʛ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ.  
ʉʚʲʨʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʨʠʪʝ ʚ ʣʦʢʘʣʥʠ ʤʨʝʞʠ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʝ ʪʷʭʥʦʪʦ ʠʥʪʝʛʨʠʨʘʥʝ 

ʩ ʨʘʟʚʠʪʘʪʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʙʝʣʝʞʠ ʥʘʯʘʣʦʪʦ ʥʘ V ʩʪʘʜʠʡ ï ʥʘ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ. ʇʦʪʝʥʮʠʘʣʲʪ ʥʘ ʪʦʟʠ ʚʠʜ ʢʦʤʧʶʪʲʨʥʦïʤʨʝʞʦʚʘ 
ʢʦʤʫʥʠʢʘʮʠʷ ʥʘʨʘʩʪʚʘ ʩ ʚʲʟʥʠʢʚʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʀʥʪʝʨʥʝʪ ʢʘʪʦ ʫʥʠʚʝʨʩʘʣʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦïʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʤʘʛʠʩʪʨʘʣʘ. ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ 
ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʦʙʫʯʘʚʘʱ ʠ ʦʙʫʯʘʚʘʥ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝʪʦ ʠʤ, ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʩʝʥʟʦʨʠ ʥʘ ʯʦʚʝʢʘ, ʙʝʣʝʞʠ ʥʘʯʘʣʦʪʦ ʥʘ 
ʧʨʝʭʦʜʘ ʢʲʤ ʥʦʚʘ ʧʘʨʘʜʠʛʤʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. 

ʋʙʚʤʡʯʙ 1 
ʈʧʣʧʤʞʦʡʞ ʅʧʝʞʤ ʦʙ 

ʣʧʥʬʦʡʣʙʯʡʸ 
ʁʦʭʧʩʥʙʯʡʧʦʞʦ ʦʧʪʡʫʞʤ ʁʦʭʧʩʥʙʯʡʧʦʞʦ 

ʧʚʥʞʦ 
ɻʡʝ 

ʣʧʥʬʦʡʣʙʯʡ
 y

ɯ ʧʦʢʦʣʝʥʠʝ 
1940ï1965 

ʂʦʨʝʩʧʦʥʜʝʥʪʩʢʠ ʇʝʯʘʪʥʠ ʜʦʢʫʤʝʥʪʠ ʝʜʥʦʧʦʩʦʯʝʥ ʉʠʥʭʨʦʥʥʘ 

ɯɯ ʧʦʢʦʣʝʥʠʝ 
1965ï1980 

ɸʫʜʠʦʚʠʟʫʘʣʝʥ ʇʝʯʘʪʥʠ ʜʦʢʫʤʝʥʪʠ, 
ʘʫʜʠʦʢʘʩʝʪʠ, ʚʠʜʝʦʢʘʩʝʪʠ, 
ʨʘʜʠʦ, ʪʝʣʝʚʠʟʠʦʥʥʦ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ 

ɽʜʥʦʧʦʩʦʯʝʥ, 
ʠʥʪʝʨʘʢʪʠʚʝʥ 
(offline) 

ʉʠʥʭʨʦʥʥʘ 

ɯɯɯ ʧʦʢʦʣʝʥʠʝ 
1980ï1990 

ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ
ʥ 

ɸʫʜʠʦ ʠ ʚʠʜʝʦï
ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʠ 
ʈʘʜʠʦ ʠ ʊV ʢʦʥʬʝʨʝʥʮʠʠ, 
ʢʦʤʧʶʪʲʨʥʦ ʦʙʫʯʝʥʠʝ 

ʀʥʪʝʨʘʢʪʠʚʝʥ 
(ʦʥʣʘʡʥ) 

ɸʩʠʥʭʨʦʥʥʘ 

ɯV ʧʦʢʦʣʝʥʠʝ 
1990ï1995 

ʄʫʣʪʠʤʝʜʠʝʥ ʀʥʪʝʨʘʢʪʠʚʥʘ ʤʫʣʪʠʤʝʜʠʷ 
ʀʥʪʝʨʥʝʪ ʙʘʟʠʨʘʥʠ ʪʝʭʥʦʣʦʛʠʠ 
ʠ ʨʝʩʫʨʩʠ 

ʀʥʪʝʨʘʢʪʠʚʝʥ 
(ʦʥʣʘʡʥ) 

ʉʠʥʭʨʦʥʥʘ  

V ʧʦʢʦʣʝʥʠʝ 
1995 ï 

ʀʥʪʝʣʠʛʝʥʪʝʥ ʛʲʚʢʘʚ ʀʥʪʝʣʠʛʝʥʪʥʘ ʩʨʝʜʘ, 
ʚʢʣʶʯʚʘʱʘ: ʀʥʪʝʨʘʢʪʠʚʥʘ 
ʤʫʣʪʠʤʝʜʠʷ, ʀʥʪʝʨʥʝʪ 
ʙʘʟʠʨʘʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʨʝʩʫʨʩʠ, ʩʠʩʪʝʤʘ ʟʘ ʦʮʝʥʷʚʘʥʝ 
ʥʘ ʟʥʘʥʠʷ ʩ ʝʣʝʤʝʥʪʠ ʥʘ 
ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ 

ʀʥʪʝʣʠʛʝʥʪʝʥ 
ʀʥʪʝʨʘʢʪʠʚʝʥ 
(ʦʥʣʘʡʥ) ʧʨʦʮʝʩ ʥʘ 
ʦʙʤʝʥ ʥʘ ʟʥʘʥʠʷ 

ʉʠʥʭʨʦʥʥʘ 

ʆʪʥʦʩʠʪʝʣʥʘʪʘ ʩʪʨʫʢʪʫʨʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʢʫʨʩʦʚʝʪʝ ʝ ʚ ʦʩʥʦʚʥʠʪʝ eʣʝʤʝʥʪʠ ʥʘ 
ʚʩʷʢʘ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ: ʦʧʠʩʘʥʠʝ ʥʘ ʢʫʨʩʘ, ʧʨʦʛʨʘʤʘ, ʩʝʤʠʥʘʨʥʠ ʟʘʥʷʪʠʷ, ʜʠʩʢʫʩʠʠ, 
ʪʝʩʪʦʚʝ, ʠʥʜʠʚʠʜʫʘʣʥʘ ʨʘʙʦʪʘ, ʧʨʦʝʢʪʠ, ʠʟʧʠʪʠ. 
ʇʨʠʩʲʩʪʚʠʝʪʦ ʥʘ Ăʝʣʝʢʪʨʦʥʝʥ ʧʨʝʧʦʜʘʚʘʪʝʣò ʚ ʭʦʜʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʦʩʠʛʫʨʷʚʘ ʦʪ 

ʩʲʚʨʝʤʝʥʥʠʪʝ ʘʫʜʠʦʚʠʟʫʘʣʥʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʚʘʱʠ ʩʝ ʥʘ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʘ ʥʝ ʩʘʤʦ ʢʘʪʦ ʢʨʘʡʥʦ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʥʦ ʫʩʪʨʦʡʩʪʚʦ ʟʘ 
ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʦʙʫʯʘʚʘʱʠʷ ʠ ʦʙʫʯʘʚʘʥʠʷ, ʥʦ ʠ ʦʩʠʛʫʨʷʚʘʱʦ 
ʠʥʪʝʣʠʛʝʥʪʥʦʪʦ ʥʝʚʠʜʠʤʦ ʫʯʘʩʪʠʝ ʥʘ ʦʙʫʯʘʚʘʱʠʷ, ʧʦʤʘʛʘʱʦ ʘʢʪʠʚʥʦ ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ 
ʥʦʚʦ ʟʥʘʥʠʝ. 
ʇʨʦʙʣʝʤʠʪʝ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʝʪʦ ʦʩʪʘʚʘʪ ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʟʘ ʩʲʟʜʘʚʘʱʠʪʝ 

ʩʝ ʤʦʜʝʣʠ ʥʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ. ɼʦʧʠʨʥʠʪʝ ʪʦʯʢʠ ʩʘ ʚ ʠʟʧʦʣʟʚʘʥʠʪʝ ʧʦʜʭʦʜʠ ʩ ʪʝʟʠ 
ʧʨʠ ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʝʪʦ ʧʨʠ ʦʪʚʦʨʝʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʦ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʝ ʥʘ 
ʢʘʯʝʩʪʚʝʥʦ ʨʘʟʣʠʯʥʦ ʨʘʚʥʠʱʝ. 
ɽʚʦʣʶʮʠʷʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʧʨʠ ʧʨʝʜʘʚʘʥʝʪʦ 

ʥʘ ʟʥʘʥʠʷ ʝ ʧʦʜʦʙʥʘ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣʠ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ: ʦʪ 
ʧʨʝʜʠʢʘʪʥʘʪʘ ʣʦʛʠʢʘ ʜʦ ʩʲʚʨʝʤʝʥʥʠʪʝ ʬʨʘʢʪʘʣʥʠ (ʨʘʟʜʝʣʝʥʠ ʥʘ ʦʪʜʝʣʥʠ ʩʣʦʝʚʝ) 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 18 

ʤʦʜʝʣʠ, ʢʘʢʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʝʢʪʥʦïʦʨʠʝʥʪʠʨʘʥʠ ʤʝʪʦʜʠ (ʩ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠ 
ʦʙʝʢʪʠ, ʩʚʦʡʩʪʚʘ, ʚʨʲʟʢʠ), ʚʠʟʫʘʣʠʟʠʨʘʥʠ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠ ʩʦʬʪʫʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ. 
ʄʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʪʘ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʩʲʟʜʘʜʝʥʠʷ ʤʦʜʝʣ ʩʝ ʧʨʦʚʝʨʷʚʘ 

ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʩ ʧʨʝʜʣʘʛʘʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ 
ʟʘʜʲʣʙʦʯʘʚʘʥʝ ʚ ʧʨʝʧʦʜʘʚʘʥʠʪʝ ʢʫʨʩʦʚʝ, ʥʘʩʦʯʝʥʦʩʪ ʢʲʤ ʢʦʥʢʨʝʪʥʘ ʛʨʫʧʘ ʠʣʠ 
ʠʥʜʠʚʠʜʫʘʣʝʥ ʦʙʫʯʘʚʘʱ ʩʝ, ʢʘʢʪʦ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ 
ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʦʨʝʢʮʠʠ ʚ ʦʩʥʦʚʥʠ Ăʚʲʟʣʠò ʥʘ 
ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. 
ʌʦʨʤʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʩʠʥʪʝʟ ʥʘ ʤʦʜʝʣʘ ʥʘ ʫʯʝʙʥʠʪʝ ʢʫʨʩʦʚʝ ʥʝ 

ʠʟʢʣʶʯʚʘʪ ʟʘʧʘʟʚʘʥʝʪʦ ʩʘʤʦʙʠʪʥʦʩʪʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʦʝʪʦ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ 
ʟʥʘʯʝʥʠʝ ʥʘʧʨʠʤʝʨ ʟʘ ʚʦʜʝʱʠ ʫʯʝʥʠïʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʧʨʦʚʝʞʜʘʱʠ ʦʙʫʯʝʥʠʝ ʧʦ 
ʘʚʪʦʨʩʢʠ ʢʫʨʩʦʚʝ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʢʘʜʨʠ. 
ʂʦʤʧʶʪʲʨʥʦ ʙʘʟʠʨʘʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʚʘʪ ʢʦʤʧʶʪʲʨʘ ʢʘʪʦ 

ʢʨʘʡʥʦ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʥʦ ʫʩʪʨʦʡʩʪʚʦ. ʅʦʚʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 
ʜʠʥʘʤʠʯʝʥ ʠʥʪʝʨʘʢʪʠʚʝʥ ʩʠʥʭʨʦʥʝʥ ʧʨʦʮʝʩ ʥʘ ʦʙʫʯʝʥʠʝ ʩʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 
ʛʲʚʢʘʚʦ ʦʪʚʦʨʝʥʦ ʦʙʫʯʝʥʠʝ. ʆʩʥʦʚʥʠʪʝ ʦʪʣʠʯʠʪʝʣʥʠ ʯʝʨʪʠ ʦʪ ʦʩʪʘʥʘʣʠʪʝ ʬʦʨʤʠ ʥʘ 
ʦʙʫʯʝʥʠʝ ʦʙʭʚʘʱʘʪ ʥʘʯʠʥʘ, ʦʙʝʤʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʤʷʩʪʦʪʦ ʠ ʚʨʝʤʝʪʦ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ 
ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. ʉʲʦʪʚʝʪʥʦ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʮʷʣʦʩʪʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʨʦʮʝʩ ʩʝ ʩʲʜʲʨʞʘʪ ʚ ʪ.ʥ. ʠʥʩʪʨʫʤʝʥʪʘʣʥʘ ʩʨʝʜʘ, 
ʦʩʠʛʫʨʷʚʘʱʘ ʚʠʨʪʫʘʣʥʘʪʘ ʩʨʝʜʘ ʟʘ ʦʙʫʯʝʥʠʝ.  
ɼʠʩʢʫʩʠʠʪʝ ʟʘ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʬʦʨʤʠ ʥʘ ʦʙʫʯʝʥʠʝ, ʢʦʤʧʶʪʲʨʥʦ 

ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʝLearning ʦʪʨʘʟʷʚʘʪ ʣʠʧʩʘʪʘ ʥʘ ʝʜʠʥʩʪʚʦ ʚ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʥʘ 
ʪʦʟʠ ʚʠʜ ʜʝʡʥʦʩʪ ʚ ʥʦʚʠʪʝ ʨʝʘʣʥʦʩʪʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. ʆʪʧʨʘʚʥʘʪʘ ʪʦʯʢʘ 
ʥʘ ʨʘʟʣʠʯʠʷʪʘ ʩʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʝʜʦʩʪʘʚʷʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ 
ʦʙʫʯʝʥʠʝ ʠ ʥʘʯʠʥʠʪʝ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʤʫ. ɽʜʥʠ ʪʝʦʨʝʪʠʮʠ ʥʘ ʝLearning ʧʦʩʪʘʚʷʪ 
ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʢʫʨʩʦʚʝʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʯʨʝʟ Webïʠʥʩʪʨʫʤʝʥʪʘʣʥʘʪʘ 
ʩʨʝʜʘ, ʜʨʫʛʠ ʩʝ ʩʲʩʨʝʜʦʪʦʯʘʚʘʪ ʚʲʨʭʫ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʩʲʱʥʦʩʪ ʥʘ Webïʤʨʝʞʘʪʘ, 
ʪʨʝʪʠ ʚʲʨʭʫ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʬʫʥʢʮʠʠ ʥʘ ʨʝʩʫʨʩʠʪʝ Webïʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. 
ʉʲʦʪʚʝʪʥʦ ʚʦʜʝʱʠʪʝ ʬʠʨʤʠ ï ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘ ʧʨʦʛʨʘʤʥʠ ʩʨʝʜʠ ʟʘ ʝLearning 
ʨʝʘʣʠʟʠʨʘʪ ʢʦʥʢʨʝʪʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʠʟʙʨʘʥʘʪʘ ʦʪ ʪʷʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘ ʦʩʥʦʚʘ ʥʘ 
ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ [3]. 
ɸʥʘʣʠʟʲʪ ʥʘ ʪʝʥʜʝʥʮʠʠʪʝ ʚ ʠʟʛʨʘʞʜʘʱʘʪʘ ʩʝ ʟʥʘʥʠʝʚʘ ʠʢʦʥʦʤʠʢʘ ʚ ʙʣʠʟʢʘʪʘ 

ʧʝʨʩʧʝʢʪʠʚʘ ʜʦ 2015 ʛ., ʧʦʢʘʟʚʘ ʜʦʤʠʥʠʨʘʥʝ ʥʘ ʥʦʚʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʠ ʧʦʷʚʘ ʥʘ 
ʥʦʚʠ, ʥʝʠʟʚʝʩʪʥʠ ʜʦʩʝʛʘ ʧʨʦʬʝʩʠʠ, ʟʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʢʦʠʪʦ ʦʩʥʦʚʥʘ ʨʦʣʷ ʱʝ ʠʤʘ 
ʠʤʝʥʥʦ ʦʪʚʦʨʝʥʦʪʦ, ʧʦʞʠʟʥʝʥʦʪʦ ʦʙʫʯʝʥʠʝ [2]. 
ʊʝʥʜʝʥʮʠʠʪʝ ʟʘ ʩʢʲʩʷʚʘʥʝ ʥʘ ʮʠʢʲʣʘ ʦʪ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʜʦ ʧʨʘʢʪʠʯʝʩʢʦʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ ʝLearning ʩʝ ʠʟʷʚʷʚʘʪ ʠ ʚʲʚ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ 
ʥʦʚʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʠʷʪʦ ʜʝʡʥʦʩʪ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷʪʘ ʚ ʝLearning 
(ʪʘʙʣʠʮʘ 2). 
ʉʪʘʨʪʠʨʘʣʘʪʘ ʧʨʝʟ 2004 ʛ. ʧʨʦʛʨʘʤʘ Ăʝ-ɹʲʣʛʘʨʠʷò ʚʢʣʶʯʚʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʝʪ 

ʧʨʦʝʢʪʘ: ĂEsi-Centerò ï ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʈʝʛʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʥʘ  ɽʚʨʦʧʝʡʩʢʠʷ ʩʦʬʪʫʝʨʝʥ  
ʠʥʩʪʠʪʫʪ. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʮʝʥʪʲʨ ʦʪʨʝʞʜʘ ʰʝʩʪʦ ʤʷʩʪʦ ʚ ʩʚʝʪʘ ʟʘ ɹʲʣʛʘʨʠʷ, ʢʦʷʪʦ 
ʩʪʘʚʘ ʩʚʝʪʦʚʝʥ ʮʝʥʪʲʨ ʟʘ ʪʨʘʥʩʬʝʨ ʥʘ ʚʠʩʦʢʠ ʩʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʉ ʨʝʘʣʠʟʠʨʘʥʝʪʦ 
ʥʘ ʧʨʦʝʢʪʘ Ăʝ-ʎʝʥʪʲʨò ʙʝʰʝ ʠʟʛʨʘʜʝʥʘ ʤʨʝʞʘ ʦʪ ʪʝʣʝʮʝʥʪʨʦʚʝ ʚ ʮʷʣʘʪʘ ʩʪʨʘʥʘ. 
ʇʨʦʝʢʪʲʪ Ăʝ-ʂʣʘʩò ʦʩʠʛʫʨʠ ʢʦʤʧʶʪʲʨʠʟʠʨʘʥʝ ʥʘ ʫʯʠʣʠʱʘʪʘ ʚ ɹʲʣʛʘʨʠʷ. ʅʘʡ-
ʘʤʙʠʮʠʦʟʥʠʪʝ ʧʨʦʝʢʪʠ ï Ăʝ-ʋʥʠʚʝʨʩʠʪʝʪò ʠ Ăʝ-ʅʝʪò ʪʨʷʙʚʘʰʝ ʜʘ ʠʟʛʨʘʜʷʪ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 19 

ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʙʘʟʘ ʥʘ ʝ-Learning ʚ ʜʲʨʞʘʚʥʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʠ ʚʠʩʦʢʦʩʢʦʨʦʩʪʥʘ 
ʤʘʛʠʩʪʨʘʣʘ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʦʙʤʝʥ ʤʝʞʜʫ ʘʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʠ ʥʘʫʯʥʠʪʝ ʠʥʩʪʠʪʫʪʠ ʚ 
ɹʲʣʛʘʨʠʷ ʠ ʩ ʝʚʨʦʧʝʡʩʢʠʪʝ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʤʨʝʞʠ. [9, 10] 

ʋʙʚʤʡʯʙ 2 

ɺ ɽʚʨʦʧʘ: Ariadne, Prometeus ï ʚʲʟʥʠʢʥʘʣʠ ʩʣʝʜ ʫʩʧʝʰʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ;  
Instructional Management system (IMS) ï ʂʦʥʩʦʨʮʠʫʤ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ; 

ɺ ʉɸʑ: Aviation Industryôs CBT Committee (AICC) ï ʂʦʤʠʪʝʪ ʟʘ ʢʦʤʧʶʪʲʨʥʦ 
ʙʘʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ ʚ ʘʚʠʘʮʠʦʥʥʘʪʘ ʧʨʦʤʝʰʣʝʥʦʩʪ; 
Advanced distributed Learning initiative (ADL) ï ʠʥʠʮʠʘʪʠʚʘ ʟʘ ʦʪʙʨʘʥʘ ʥʘ 
ʧʨʘʚʠʪʝʣʩʪʚʦʪʦ ʥʘ ʉɸʑ ʟʘ ʩʲʟʜʘʚʘʥʝ ʫʩʣʦʚʠʷ ʥʘ ʩʚʦʙʦʜʥʦ ʜʚʠʞʝʥʠʝ 
ʥʘ ʫʯʝʙʥʠ ʦʙʝʢʪʠ (Shereable Courseware Object Refernce Model ï 
SCORM) 

ʄʝʞʜʫ-
ʥʘʨʦʜʥʠ:  

IEEE Learning Technology Standards Committee (LTSC)  
ISO (Join Technical Committee 1 ï JTC1) ï ʄʝʞʜʫʥʘʨʦʜʥʘ ʦʨʛʘʥʠʟʘʮʠʷ 
ʟʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʊʂ 1, ʧʦʜʢʦʤʠʪʝʪ ʊʂ 36 (SC36) ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʧʨʦʝʢʪʘ Ăʝ-ɹʲʣʛʘʨʠʷò ʧʨʝʟ 2007 ʛ. ʩʪʘʨʪʠʨʘ ʠ ʅʘʮʠʦʥʘʣʝʥ ʧʨʦʝʢʪ 
ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʦ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʯʠʡʪʦ ʧʨʠʦʨʠʪʝʪʠ ʝ 
ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʚ ʩʩʪʝʤʘʪʘ ʥʘ ʚʠʩʰʝʪʦ 
ʦʙʨʘʟʦʚʘʥʠʝ. ʇʲʨʚʘʪʘ ʚʠʨʪʫʘʣʥʘ ʢʘʪʝʜʨʘ ʧʦ ʢʦʤʧʶʪʠʥʛ Ăɼʞʦʥ ɸʪʘʥʘʩʦʚò ʝ ʧʲʨʚʠʷʪ 
ʫʩʧʝʰʝʥ ʝʪʘʧ ʦʪ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʘ. ɺʪʦʨʠʷʪ ʝʪʘʧ ʚʢʣʶʯʚʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 
ɺʠʨʪʫʘʣʝʥ ʬʘʢʫʣʪʝʪ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʊʨʝʪʠʷʪ ï 
ʩʲʟʜʘʚʘʥʝ ʥʘ ɹʲʣʛʘʨʩʢʠ ʚʠʨʪʫʘʣʝʥ ʫʥʠʚʝʨʩʠʪʝʪ.  ʊʝʟʠ ʫʩʧʝʭʠ ʩʘ ʧʨʝʜʰʝʩʪʚʘʥʠ ʦʪ 
ʫʩʧʝʰʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʝʢʪʠ ʧʦ ʝʣʝʢʪʨʦʥʥʦ (ʝïʦʙʫʯʝʥʠʝ), ʢʦʠʪʦ ʦʙʭʚʘʱʘʪ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ʊʘʢʲʚ ʝ ʧʨʦʝʢʪʘ  Arcade (Architecture for Reusable 
Courseware Authoring end Delivery), ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ ʚ ʉʋ ñʉʚ. ʂʣ. ʆʭʨʠʜʩʢʠò. 
ɺʲʚ ʚʦʝʥʥʘʪʘ ʘʢʘʜʝʤʠʷ ñɻ.ʉ. ʈʘʢʦʚʩʢʠò ʩʘ ʚʥʝʜʨʝʥʠ ʩʠʩʪʝʤʠʪʝ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ 

ʦʙʫʯʝʥʠʝ ï e-Learning Shell, Integrated Learning,Information and cooperAtion System 
(ILIAS) ʠ ʧʣʘʪʬʦʨʤʘʪʘ ʥʘ Cisco ʘʢʘʜʝʤʠʷ.  
ʇʣʘʪʬʦʨʤʘʪʘ e-Learning Shell ʝ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʈʫʩʝʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ñɸʥʛʝʣ 

ʂʲʥʯʝʚò ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʧʨʦʜʫʢʪʠ PHP, MySQL, ʠʥʩʪʘʣʠʨʘʥʠ ʥʘ ʩʲʨʚʲʨ 
Apache2. ʇʣʘʪʬʦʨʤʘʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʚʩʠʯʢʠ ʜʲʨʞʘʚʥʠ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʢʦʣʝʞʠ ʠ 
ʠʥʩʪʠʪʫʪʠ ʥʘ ɹɸʅ, ʟʘ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʥʘʮʠʦʥʘʣʥʘ ʤʨʝʞʘ ʦʪ ʚʠʨʪʫʘʣʥʠ ʙʠʙʣʠʦʪʝʢʠ. 
ʇʣʘʪʬʦʨʤʘʪʘ ʧʦʜʜʲʨʞʘ ʧʨʦʛʨʘʤʘ, ʣʠʪʝʨʘʪʫʨʘ, ʣʝʢʮʠʠ,ʪʝʩʪʦʚʝ, ʩʲʦʙʱʝʥʠʷ, ʬʦʨʫʤ, 
ʩʪʘʪʠʩʪʠʢʘ. ɺʲʚ ɺʦʝʥʥʘʪʘ ʘʢʘʜʝʤʠʷ ʧʣʘʪʬʦʨʤʘʪʘ ʦʩʠʛʫʨʷʚʘ ʧʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ 
ʤʘʪʝʨʠʘʣʠ, ʧʦʜʧʦʤʘʛʘʱʠ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʧʦ ʧʨʦʬʠʣʘ ʥʘ ʦʙʫʯʝʥʠʝ. 

Integrated Learning, Information and cooperAtion System (ILIAS) ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʧʦ 
ʧʨʦʝʢʪ ʥʘ ʂʦʥʩʦʨʮʠʫʤʘ ʥʘ ʚʦʝʥʥʠʪʝ ʘʢʘʜʝʤʠʠ ʠ ʠʥʩʪʠʪʫʪʠʪʝ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 
ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ, ʧʦ ʇʨʦʛʨʘʤʘ ñʇʘʨʪʥʴʦʨʩʪʚʦ ʟʘ ʤʠʨò. ʀʟʧʦʣʟʚʘʥʝʪʦ ʡ ʚ 
ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʥʘ ʩʣʫʰʘʪʝʣʠ, ʩʪʫʜʝʥʪʠ ʠ ʢʫʨʩʠʩʪʠ ʦʪ ʢʘʪʝʜʨʘ ñʅʘʮʠʦʥʘʣʥʘ 
ʩʠʛʫʨʥʦʩʪ ʠ ʦʪʙʨʘʥʘò ʥʘ ɺɸ ñɻ. ʉ. ʈʘʢʦʚʩʢʠò, ʦʩʠʛʫʨʷʚʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʩ 
ʜʨʫʛʠ ʩʪʨʘʥʠ ʦʪ ʅɸʊʆ ʠ ʦʪ ʇʨʦʛʨʘʤʘ ñʇʘʨʪʥʴʦʨʩʪʚʦ ʟʘ ʤʠʨò. ʉʠʩʪʝʤʘʪʘ ʧʦʜʜʲʨʞʘ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 20 

ʣʝʢʮʠʦʥʥʠ ʤʘʪʝʨʠʘʣʠ, ʬʦʨʫʤ ʠ ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ, ʨʝʯʥʠʮʠ, ʢʘʣʝʥʜʘʨ ʥʘʟʘʝʪʦʩʪʪʘ, 
ʚʨʲʟʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠïʦʙʫʯʘʚʘʥʠ ʦʪ ʤʘʛʠʩʪʲʨʩʢʘ ʩʧʝʮʠʘʣʥʦʩʪ ñʅʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ 
ʠ ʦʪʙʨʘʥʘò, Ăʉʪʨʘʪʝʛʠʯʝʩʢʠ ʢʫʨʩò ʠ Ăʄʝʞʜʫʥʘʨʦʜʥʦ ʠ ʭʫʤʘʥʠʪʘʨʥʦ ʧʨʘʚʦò. ɼʦʩʪʲʧ ʜʦ 
ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʠʤʘʪ ʩʘʤʦ ʦʙʫʯʘʚʘʥʠʪʝ, ʟʘʯʠʩʣʝʥʠ ʚ ʩʲʦʪʚʝʪʥʠʷ ʢʫʨʩ 
ʩʣʝʜ ʨʝʛʠʩʪʨʠʨʘʥʝʪʦ ʠʤ ʦʪʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ. 
ʉʠʩʪʝʤʘʪʘ ʝ ʚʥʝʜʨʝʥʘ ʠ ʚ ʉɺʋɹʀʊ ʠ ʚ ʧʨʦʮʝʩ ʥʘ ʠʥʩʪʘʣʠʨʘʥʝ ʩʘ ʜʚʝ ʤʘʛʠʩʪʲʨʩʢʠ 
ʧʨʦʛʨʘʤʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ. [11] 

Cisco ʘʢʘʜʝʤʠʷ ñɻ. ʉ. ʈʘʢʦʚʩʢʠò ʝ ʩʠʩʪʝʤʘ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʘʪʘ 
Cisco Networking Academy Program ʥʘ ʢʦʤʧʘʥʠʷʪʘ Cisco Systems.ʇʨʝʜʦʩʪʘʚʷ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ ʚʦʝʥʥʦʩʣʫʞʝʱʠ ʠ 
ʮʠʚʠʣʥʠ ʩʣʫʞʠʪʝʣʠ, ʘ ʩʲʱʦ ʠ ʥʘ ʚʦʝʥʥʦʩʣʫʞʝʱʠ ʧʦ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʩʦʮʠʘʣʥʘ ʘʜʘʧʪʘʮʠʷ. 

Cisco Systems ʝ ʧʨʠʤʝʨ ʟʘ ʫʩʧʝʰʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ eïLearning ʧʨʦʝʢʪʠ ʚ 
ʤʝʞʜʫʥʘʨʦʜʝʥ ʤʘʱʘʙ, ʩ ʫʩʧʝʰʥʦʪʦ ʩʠ ʧʘʨʪʥʴʦʨʩʪʚʦ ʩ 10 ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʪ ɹʲʣʛʘʨʠʷ. 

Vɯ. ɿʘʢʣʶʯʝʥʠʝ 
ʇʨʦʛʥʦʟʠʪʝ ʟʘ ʨʦʣʷʪʘ ʥʘ ʥʦʚʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʲʜʝʱʝ ʩʝ ʧʦʜʢʨʝʧʷ 

ʥʝ ʩʘʤʦ ʦʪ ʦʛʨʦʤʥʠʪʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʪʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʦ ʠ ʦʪ 
ʟʥʘʯʝʥʠʝʪʦ ʠʤ ʢʘʪʦ ʙʘʟʦʚ ʢʦʤʧʦʥʝʥʪ ʥʘ ʠʟʛʨʘʞʜʘʱʘʪʘ ʩʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʆʪʨʘʞʝʥʠʝʪʦ 
ʥʘ ʜʠʥʘʤʠʯʥʦ ʥʘʣʘʛʘʱʠʪʝ ʩʝ ʧʨʦʤʝʥʠ ʚ ʥʘʯʠʥʘ ʥʘ ʞʠʚʦʪ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 
ʢʦʤʫʥʠʢʘʮʠʷʪʘ, ʜʦʩʪʘʚʷʱʘ ʥʘ ʤʷʩʪʦ ʢʦʤʧʣʝʢʩʝʥ ʧʨʦʜʫʢʪ, ʩʲʯʝʪʘʚʘʱ ʪʝʢʩʪ, ʦʙʨʘʟ, ʟʚʫʢ. 
ñʄʦʩʪʦʚʝʪʝ ʥʘ ʙʣʠʟʦʩʪò ʤʝʞʜʫ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʠ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ï ʪʝʣʝʬʦʥʲʪ, 
ʣʦʢʘʣʥʘʪʘ ʤʨʝʞʘ, ʠʥʪʝʨʥʝʪ (ʚʢʣʶʯʠʪʝʣʥʦ ʙʝʟʞʠʯʥʠʷʪ ʠʥʪʝʨʥʝʪ) ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʩʝ 
ʦʩʲʱʝʩʪʚʷʚʘʪ ʧʨʠ ʩʧʘʟʚʘʥʝ ʥʘ ʫʪʚʲʨʜʝʥʠ ʬʦʨʤʘʪʠ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ. ʂʦʥʚʝʨʛʝʥʮʠʷʪʘ ʥʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʤʝʜʠʠ ʚ ʠʥʪʝʛʨʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ 
ʦʙʫʯʝʥʠʝ ʨʘʟʰʠʨʷʚʘ ʜʦʩʪʲʧʘ ʜʦ ʠʥʬʦʨʤʘʮʠʷ ʦʩʠʛʫʨʷʚʘʡʢʠ ʢʘʯʝʩʪʚʝʥʘ ʧʨʦʤʷʥʘ ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʨʝʣʝʚʘʥʪʥʦʩʪ, ʧʲʣʥʦʪʘ ʠ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪ ʥʘ ʧʨʝʜʦʩʪʘʚʷʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, 
ʦʩʲʱʝʩʪʚʷʚʘʡʢ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʦʩʪʲʧ ʜʦ ʟʥʘʥʠʝ.   
ʊʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʤʦʜʝʣ ʦʪ ʢʦʥʩʪʘʥʪʥʦïʩʪʘʮʠʦʥʘʨʝʥ ʢʲʤ 

ʢʦʥʩʪʘʥʪʥʦïʜʠʥʘʤʠʯʝʥ ʪʠʧ ʩʝ ʦʯʘʢʚʘ ʜʘ ʠʤʘ ʜʚʝ ʦʩʥʦʚʥʠ ʧʨʦʝʢʮʠʠ ʚ ʞʠʚʦʪʘ ʠ 
ʣʠʯʥʦʩʪʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʦʢʦʣʝʥʠʷʪʘ ʥʘ ʍʍɯ ʚʝʢ: ʥʝʧʨʝʢʲʩʥʘʪʦ ʦʙʫʯʝʥʠʝ ʠ 
ʥʝʧʨʝʢʲʩʥʘʪʘ ʧʨʦʤʷʥʘ ʚ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʬʦʨʤʘʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. ʊʝʟʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 
ʥʘʧʨʘʚʣʝʥʠʷ ʩʘ ʠʟʚʝʜʝʥʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʘʢʪʫʘʣʥʠʪʝ ʧʨʦʛʨʘʤʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʟʘ 
ʧʨʝʚʨʲʱʘʥʝ ʥʘ ʠʢʦʥʦʤʠʢʠʪʝ ʥʘ ʩʪʨʘʥʠʪʝ ʦʪ ʆʙʝʜʠʥʝʥʘ ɽʚʨʦʧʘ ʚʲʚ ʚʦʜʝʱʘ 
ʠʢʦʥʦʤʠʯʝʩʢʘ ʩʠʣʘ ʚ ʩʚʝʪʘ, ʙʘʟʠʨʘʥʘ ʥʘ ʟʥʘʥʠʷ. ɺ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʟʠ ʮʝʣ ʦʪ 1993 ʛ. ʚ 
ɽʚʨʦʧʘ ʮʝʣʝʥʘʩʦʯʝʥʦ ʩʝ ʨʘʟʚʠʚʘ ʥʦʚʠʷʪ ʤʦʜʝʣ ʥʘ ʯʦʚʝʰʢʦʪʦ ʦʙʱʝʩʪʚʦ ï 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. 
ʉ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝʪʦ ʥʘ ɹʲʣʛʘʨʠʷ ʢʲʤ ɹʦʣʦʥʩʢʘʪʘ ʜʝʢʣʘʨʘʮʠʷ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ 

ʤʠʥʠʩʪʨʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʪ 19 ʶʥʠ 1999 ʛ., ʠ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʩʝ ʚʢʣʶʯʠ ʚ ʧʨʦʮʝʩʘ, ʥʘ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʝʜʠʥʥʦ ʝʚʨʦʧʝʡʩʢʦ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɿʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ 
ʧʦʪʝʥʮʠʘʣ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʠ ʨʘʟʚʠʚʘʥʝ ʠʢʦʥʦʤʠʢʘʪʘ ʥʘ ʟʥʘʥʠʝʪʦ ʩʝ ʧʨʝʜʧʨʠʝʤʘʪ 
ʜʝʡʩʪʚʠʷ ʟʘ ʭʘʨʤʦʥʠʟʠʨʘʥʝ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʠ ʟʘʢʦʥʦʜʘʪʝʣʥʠʪʝ ʠʥʠʮʠʘʪʠʚʠ ʚʲʚ 
ʚʩʠʯʢʠ ʩʪʨʘʥʠ, ʘ ʩʲʱʦ ʠ ʩʲʛʣʘʩʫʚʘʥʠ ʜʝʡʩʪʚʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ.  
ʄʦʜʝʣʠʪʝ ʥʘ ʙʲʜʝʱʠʪʝ ʫʯʝʙʥʠ ʟʘʚʝʜʝʥʠʷ (ʥʷʢʦʠ ʦʪ ʢʦʠʪʦ ʚʝʯʝ ʩʘ ʨʝʘʣʥʦʩʪ) ʩʝ 

ʛʨʘʜʷʪ ʥʘ ʙʘʟʘʪʘ ʥʘ ʥʦʚʘʪʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʦʩʠʛʫʨʝʥʦʩʪ, ʢʦsʪʦ ʦʧʨʝʜʝʣʷ ʚʠʨʪʫʘʣʥʦʩʪʪʘ 
ʢʘʪʦ ʦʩʥʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʢʦʤʧʦʥʝʥʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. ʩʪʠʤʫʣʠʨʘʥd ʦʪ 
ʣʘʚʠʥʦʦʙʨʘʟʥʦʪʦ ʨʘʟʨʘʩʪʚʘʥʝ ʥʘ ʀʥʪʝʨʥʝʪ ʠ ʩʠʤʙʠʦʟʘʪʘ ʩ ʤʦʙʠʣʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ. 
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ʈʝʟʶʤʝ: ʎʝʣʪʘ ʥʘ ʨʘʙʦʪʘʪʘ ʝ ʜʘ ʨʘʟʛʣʝʜʘ ʚ ʜʠʩʢʫʩʠʦʥʝʥ ʧʣʘʥ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʨʠʥʮʠʧ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ, ʧʨʠ 
ʢʦʡʪʦ ʦʙʫʯʘʚʘʥʠʪʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʚʘʪ ʩ ʠʥʚʘʨʠʘʥʪʥʠʪʝ (ʦʪʥʦʩʠʪʝʣʥʦ 
ʫʩʪʦʡʯʠʚʠ - ʩʧʨʷʤʦ ʧʨʦʠʟʭʦʜ ʠ ʚʝʨʩʠʷ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʩʦʬʪʫʝʨ, ʠʟʤʠʥʘʣ 
ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ, ʚʠʜ ʪʝʭʥʦʣʦʛʠʷ ʠ ʜʨ.) ʧʦʥʷʪʠʷ ʠ ʧʨʦʮʝʩʠ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ 
ʨʝʟʫʣʪʘʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʙʣʝʤʘ ʟʘ ʠʥʚʘʨʠʘʥʪʥʦʩʪ ʚ ʩʣʫʯʘʷ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ 
ʧʦ ʦʩʥʦʚʥʘ ʪʝʤʘ ʟʘ ʀʊ ï ʢʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʦʢʫʤʝʥʪʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʢʦʤʧʶʪʲʨʥʘ ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ, ʩʲʜʲʨʞʘʥʠʝ ʠ 
ʩʪʨʫʢʪʫʨʘ ʥʘ ʜʦʢʫʤʝʥʪ, ʤʝʪʦʜʠʢʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʧʦ ʀʊ 

1. ʈʩʧʚʤʞʥʳʫ 

ʉʲʚʨʝʤʝʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʝ ʩʠʣʥʦ ʟʘʪʨʫʜʥʝʥʦ ʥʝ ʪʦʣʢʦʚʘ ʦʪ ʦʙʝʤʘ ʥʘ 
ʜʦʩʪʲʧʥʘʪʘ (ʚʢʣ. ʠ ʯʨʝʟ ʀʥʪʝʨʥʝʪ) ʠʥʬʦʨʤʘʮʠʷ, ʢʦʣʢʦʪʦ ʦʪ ʥʝʡʥʦʪʦ ʙʲʨʟʦ 
ʧʨʦʤʝʥʷʱʦ ʩʝ ʩʲʜʲʨʞʘʥʠʝ. ʊʠʧʠʯʝʥ ʧʨʠʤʝʨ ʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ (ʀʊ), ʢʲʜʝʪʦ ʧʨʦʙʣʝʤʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʙʲʨʟʦ 'ʦʩʪʘʨʷʚʘʥʝ' ʥʘ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʩʪʦʷʥʥʦ ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʫʤʝʥʠʷʪʘ ʟʘ 
ʨʘʙʦʪʘ ʩ ʥʦʚʠʪʝ ʚʝʨʩʠʠ ʥʘ ʩʦʬʪʫʝʨʥʠʪʝ ʩʠʩʪʝʤʠ ʩʘ ʦʩʦʙʝʥʦ ʦʩʪʨʠ. ʊʘʢʘ 
ʥʘʧʨʠʤʝʨ, ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩʲʩ ʩʦʬʪʫʝʨʥʘ ʩʠʩʪʝʤʘ ʍ (ʥʘʧʨ. ʟʘ 
ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ), ʩʣʝʜ 5-10 ʛʦʜʠʥʠ, ʩʝ ʥʫʞʜʘʷʪ ʦʪ ʘʢʪʫʘʣʠʟʠʨʘʥʝ, ʠ ʦʪʜʝʣʷʥʝ 
ʥʘ ʚʨʝʤʝ ʟʘ ʦʙʫʯʝʥʠʝ; ʱʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʪʦʛʘʚʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʣʦʞʠ ʫʩʚʦʷʚʘʥʝ 
ʥʘ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʥʝ ʩ ʥʦʚʘ ʚʝʨʩʠʷ ʥʘ ʩʠʩʪʝʤʘ ʍ (ʘʢʦ ʚʩʝ ʦʱʝ ʩʝ ʧʦʜʜʲʨʞʘ - 
ʚʞ. ʬʠʛ.1.), ʘ ʩʲʩ ʩʠʩʪʝʤʘ Y (ʜʨʫʛʘ ʬʠʨʤʝʥʘ ʨʘʟʨʘʙʦʪʢʘ, ʠ ʢʘʪʦ ʩʣʝʜʩʪʚʠʝ ï ʩ 
ʠʥʪʝʨʬʝʡʩ, ʨʘʟʣʠʯʝʥ ʦʪ óʧʨʠʚʠʯʥʠʷô ï ʥʘ ʍ). 

ɼʦʙʨʘ ʤʝʪʦʜʠʢʘ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʪʝʤʘʪʘ, ʩʚʲʨʟʘʥʘ ʩ ʢʦʤʧʶʪʲʨʥʘ 
ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ, ʥʘʧʨʠʤʝʨ, ʙʠ ʙʠʣʘ ʪʘʟʠ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʧʦʣʘʛʘʥʝ ʥʘ ʧʦ-
ʤʘʣʢʦ ʫʩʠʣʠʷ ʠ ʠʟʨʘʟʭʦʜʚʘʥʝ ʥʘ ʧʦ-ʤʘʣʢʦ ʚʨʝʤʝ ʟʘ ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ 
ʠ ʫʤʝʥʠʷʪʘ ʚ ʦʙʣʘʩʪʪʘ ʩʣʝʜ ʜʲʣʲʛ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ï ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʷʚʠʣʠʪʝ 
ʩʝ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʬʠʨʤʝʥʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʩʲʦʪʚʝʪʥʠ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ, 
ʠʥʪʝʨʬʝʡʩʥʠ ʩʨʝʜʩʪʚʘ, ʠ ʜʨ. ɸʥʘʣʦʛʠʯʥʦ ï ʦʩʥʦʚʥʠʪʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʜʘ 
ʧʨʝʜʩʪʘʚʷʪ ʠʥʚʘʨʠʘʥʪʥʠ (ʥʝʟʘʚʠʩʠʤʠ ʦʪ ʪʝʢʫʱʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, 
ʩʠʩʪʝʤʠ ʠ ʠʥʪʝʨʬʝʡʩʠ) ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʘ ʩʧʦʤʘʛʘʪʝʣʥʠʪʝ ʜʘ ʛʠ ʢʦʥʢʨʝʪʠʟʠʨʘʪ 

mailto:totkov@uni-plovdiv.bg


ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 23 

(óʥʘʜʛʨʘʞʜʘʪô) ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʢʦʥʪʝʢʩʪ. ʑʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʧʨʝʦʙʣʘʜʘʚʘʱʘʪʘ 
ʯʘʩʪ ʦʪ ʫʯʝʙʥʠʮʠʪʝ ʠ ʫʯʝʙʥʠʪʝ ʧʦʩʦʙʠʷ ʟʘ ʩʨʝʜʥʦʪʦ ʠ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʝ 
ʩʧʦʩʦʙʩʪʚʘʪ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʘ. ʉʪʘʥʜʘʨʪʥʘʪʘ ʤʝʪʦʜʠʢʘ ʟʘ 
ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʀʊ ʚ ʩʨʝʜʥʦʪʦ ʠ ʚʠʩʰʝ ʫʯʠʣʠʱʝ, ʠ ʠʟʧʦʣʟʚʘʥʠʪʝ ʫʯʝʙʥʠ 
ʤʘʪʝʨʠʘʣʠ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʜʦʙʥʘ ʩʭʝʤʘ ʟʘ ʦʙʫʯʝʥʠʝ. 
ʆʯʝʚʠʜʥʦ, ʢʦʥʪʝʢʩʪʲʪ, ʚ ʢʦʡʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʦ ʀʊ 
ʠʟʠʩʢʚʘ ʥʦʚʘ ʤʝʪʦʜʠʢʘ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ/ʘʢʪʫʘʣʠʟʠʨʩʘʥʝ ʥʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ. 

ʍʡʜʬʩʙ 1. ɾʝʡʦ ʣʧʦʫʞʣʪʫ ʛ ʝʛʞ ʛʞʩʪʡʡ ʦʙ ʪʧʭʫʬʞʩʦʙ ʪʡʪʫʞʥʙ MS Word 

  
ɺʲʟʤʦʞʥʦ ʣʠ ʝ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʜʦʙʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʦ 

ʠʟʣʘʛʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʨʘʟʣʠʯʥʠ ʢʘʪʝʛʦʨʠʠ 
ʦʙʫʯʘʚʘʥʠ ʧʦ ʀʊ, ʠ ʚ ʧʦʩʦʢʘ ʥʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʦʩʦʯʝʥʠʷ ʧʨʦʙʣʝʤ?  

2. ʁʝʞʸʫʙ  

ʆʙʥʘʜʝʞʜʘʚʘʱʦ ʝ ʥʘʙʣʶʜʝʥʠʝʪʦ, ʯʝ ʥʷʢʦʠ ʭʦʨʘ (ʪ.ʥʘʨ. ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ) ʩʝ ʦʪʣʠʯʘʚʘʪ ʦʪ ʦʩʪʘʥʘʣʠʪʝ ʧʦ ʥʝʚʝʨʦʷʪʥʘʪʘ ʩʠ (ʥʘ ʧʨʲʚ 
ʧʦʛʣʝʜ) ʩʧʦʩʦʙʥʦʩʪ ʙʲʨʟʦ ʜʘ ʫʩʚʦʷʚʘʪ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʠ. ɸʢʦ ʦʙʘʯʝ 
ʙʲʜʘʪ ʧʦʤʦʣʝʥʠ ʜʘ ʦʙʷʩʥʷʪ (ʠʣʠ ʧʨʝʜʘʜʘʪ) ʪʝʟʠ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʥʘ ʜʨʫʛ, 
ʝʜʚʘ ʣʠ ʱʝ ʜʘʜʘʪ ʩʤʠʩʣʝʥ ʦʪʛʦʚʦʨ. ʋʩʣʦʚʥʦ ʱʝ ʦʧʨʝʜʝʣʠʤ ʪʝʟʠ ʟʥʘʥʠʷ ʠ 
ʫʤʝʥʠʷ (ʭʠʧʦʪʝʪʠʯʥʦ ʧʨʠʪʝʞʘʚʘʥʠ, ʫʩʚʦʷʚʘʥʠ ʚ ʪʝʯʝʥʠʝ ʥʘ ʜʲʣʲʛ ʧʝʨʠʦʜ ʦʪ 
ʚʨʝʤʝ, ʥʝʦʧʨʝʜʝʣʝʥʠ ʟʘ ʧʨʠʪʝʞʘʪʝʣʠʪʝ ʩʠ, ʠ ʨʘʟʤʠʪʠ ʚ ʦʧʨʝʜʝʣʝʥ ʩʤʠʩʲʣ) 
ʢʘʪʦ ʠʥʚʘʨʠʘʥʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ. ɿʘ ʩʲʞʘʣʝʥʠʝ, ʚ ʀʊ (ʨʘʟʛʣʝʞʜʘʥʘ ʢʘʪʦ 
ʥʘʫʯʥʦ ʥʘʧʨʘʚʣʝʥʠʝ), ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʠ ʬʦʨʤʫʣʠʨʘʥʠ 
ʠʥʚʘʨʠʘʥʪʥʠʪʝ ʙʘʟʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ). ɸʥʘʣʦʛʠʯʥʘ ʝ ʩʠʪʫʘʮʠʷʪʘ ʠ ʟʘ 
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ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʦ-ʙʲʨʟʦ ʫʩʚʦʷʚʘʥʝ ʥʘ 
ʥʦʚ ʯʫʞʜ ʝʟʠʢ1.  

ʄʝʪʦʜʠʢʘʪʘ ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ ʀʊ, ʧʨʠʣʘʛʘʥʘ ʚ ʤʦʤʝʥʪʘ, ʥʝ ʝ ʩʚʲʨʟʘʥʘ ʩ 
ʧʦʩʦʯʚʘʥʝ ʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʠʥʚʘʨʠʘʥʪʠʪʝ ʚ ʦʙʣʘʩʪʪʘ, ʢʦʝʪʦ ʝ ʧʨʦʩʪʦʪʦ ʦʙʷʩʥʷʚʘ 
ʥʘ ʯʝʩʪʦ ʩʨʝʱʘʥʘʪʘ ʩʠʪʫʘʮʠʷ ï ʦʙʫʯʘʚʘʥʠʪʝ 'ʛʫʙʷʪ' ʫʤʝʥʠʷʪʘ ʩʠ ʟʘ ʧʨʠʣʘʛʘʥʝ 
ʥʘ ʜʘʜʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠ ʨʘʙʦʪʘ ʩ 'ʥʝʠʟʫʯʘʚʘʥ' ʩʦʬʪʫʝʨ. 
ʊʘʢʘ, ʥʘʫʯʝʥʦʪʦ ʠ ʫʩʚʦʝʥʦʪʦ ʜʦ ʤʦʤʝʥʪʘ, ʩʪʘʚʘ ʥʝʧʨʠʣʦʞʠʤʦ ʠʣʠ ʪʨʫʜʥʦ 
ʧʨʠʣʦʞʠʤʦ (ʩʣʝʜ ʚʨʝʤʝ ʠʣʠ ʚ ʜʨʫʛʘ ʩʠʪʫʘʮʠʷ ï ʪʠʧʠʯʥʦ ʟʘ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ). 

ʎʝʣʪʘ ʥʘ ʨʘʙʦʪʘʪʘ ʝ ʜʘ ʨʘʟʛʣʝʜʘ ʚ ʜʠʩʢʫʩʠʦʥʝʥ ʧʣʘʥ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 
ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʨʠʥʮʠʧ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ, ʢʦʡʪʦ ʜʘ ʟʘʧʦʟʥʘʚʘ 
ʦʙʫʯʘʚʘʥʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ ʩ ʠʥʚʘʨʠʘʥʪʥʠʪʝ (ʦʪʥʦʩʠʪʝʣʥʦ ʫʩʪʦʡʯʠʚʠ - 
ʩʧʨʷʤʦ ʧʨʦʠʟʭʦʜ ʠ ʚʝʨʩʠʷ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʩʦʬʪʫʝʨ, ʠʟʤʠʥʘʣ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ, 
ʚʠʜ ʪʝʭʥʦʣʦʛʠʷ ʠ ʜʨ.) ʧʦʥʷʪʠʷ ʠ ʧʨʦʮʝʩʠ. 

ɺ ʧʦʩʣʝʜʥʠʪʝ 15 ʛʦʜʠʥʠ, ʨʝʰʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤʘ ʝ ʪʲʨʩʝʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʧʨʦʝʢʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ (ʝ-ʦʙʫʯʝʥʠʝ) ʠ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʟʘ ʥʝʛʦʚʦʪʦ ʦʩʲʱʝʩʪʚʷʚʘʥʝ. ʉʧʝʮʠʘʣʥʦ 
ʤʷʩʪʦ ʚ ʪʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ ʟʘʝʤʘ ʝʚʨʦʧʝʡʩʢʠʷʪ ʧʨʦʝʢʪ RAPIDITY [7, 8], ʚ 
ʨʘʤʢʠʪʝ ʥʘ ʢʦʡʪʦ ʩʘ ʩʲʟʜʘʜʝʥʠ ʫʯʝʙʥʠ ʧʦʩʦʙʠʷ ʥʘ 3 ʝʟʠʢʘ (ʙʲʣʛʘʨʩʢʠ, ʬʨʝʥʩʢʠ 
ʠ ʣʠʪʦʚʩʢʠ) ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ. ʆʩʚʝʥ 
ʪʦʚʘ ʝ ʬʦʨʤʫʣʠʨʘʥʘ ʪʝʟʘ (ʥʝʧʫʙʣʠʢʫʚʘʥʠ ʟʘʧʠʩʢʠ ʥʘ ɻ. ʊʦʪʢʦʚ) ʟʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʚʘʨʠʘʥʪʥʠ ʝʣʝʤʝʥʪʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʘʥʘʣʦʛ ʥʘ ʠʥʚʘʨʠʘʥʪʠʪʝ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ), 
ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʘ ʤʝʪʦʜʠʢʘ ʠ ʫʯʝʙʥʠ 
ʤʘʪʝʨʠʘʣʠ. ʀʟʙʨʦʝʥʠ ʩʘ ʠ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʘ (ʚʢʣ. ʩʣʝʜʩʪʚʠʷ), 
ʢʦʥʢʨʝʪʠʟʠʨʘʱʠ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʠʥʚʘʨʠʘʥʪʥʠʪʝ ʝʣʝʤʝʥʪʠ. ʇʦ-ʢʲʩʥʦ ʩʘ 
ʧʫʙʣʠʢʫʚʘʥʠ ʨʘʙʦʪʥʠ ʟʘʧʠʩʢʠ2  ʧʦ ʀʊ [3], ʚ ʢʦʠʪʦ ʪʝʤʘ Ăʊʝʢʩʪʦʦʙʨʘʙʦʪʢʘò 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʝ ʨʘʟʚʠʪʘ ʩʧʦʨʝʜ ʩʧʦʤʝʥʘʪʠʪʝ ʪʝʟʘ, ʧʨʠʥʮʠʧʠ ʠ ʩʣʝʜʩʪʚʠʷ. ɺ 
ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʨʝʟʫʣʪʘʪʠ ʥʘ RAPIDITY ʝ ʩʲʟʜʘʜʝʥ ʙʘʟʦʚʠʷʪ 
ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʢʫʨʩ Ăʆʩʥʦʚʠ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘñ [4]. ɺ ʯʘʩʪʥʦʩʪ, 
ʟʘ ʧʲʨʚʠ ʧʲʪ (ʜʦʢʦʣʢʦʪʦ ʥʠ ʝ ʠʟʚʝʩʪʥʦ), ʩʘ ʜʘʜʝʥʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʠ 
ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʚ ʀʊ ʢʘʪʦ ʩʲʦʙʱʝʥʠʝ, ʜʦʢʫʤʝʥʪ, 
ʬʦʨʤʘʪʠʨʘʥʝ, ʨʝʜʘʢʪʠʨʘʥʝ, ʠ ʪ.ʥ. ʇʦ-ʢʲʩʥʦ, ʠʥʚʘʨʠʘʥʪʥʠ ʝʣʝʤʝʥʪʠ ʩʘ 
ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʘʢʝʪʘ ʦʪ ʫʯʝʙʥʠ ʧʦʩʦʙʠʷ ʟʘ ʩʨʝʜʥʦʪʦ 
ʫʯʠʣʠʱʝ [1, 2, 4, 5, 6]. ɺ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ, ʫʯʝʙʥʠ ʧʦʩʦʙʠʷ (ʚʢʣ. 
ʧʨʝʟʝʥʪʘʮʠʠ) ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ, ʥʘ ʨʝʜʠʮʘ ʜʨʫʛʠ ʘʚʪʦʨʠ, ʧʦ ʩʲʱʝʩʪʚʦ ʩʣʝʜʚʘʪ 
ʩʭʦʜʥʦ ʠʟʣʦʞʝʥʠʝ (ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʷ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʝʢʩʪʦʚ ʜʦʢʫʤʝʥʪ, 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʥʝʛʦʚʠ ʝʣʝʤʝʥʪʠ - ʟʥʘʢ, ʜʫʤʘ, ʠʟʨʝʯʝʥʠʝ, ʠ 

                                                 
1 ʐʠʨʦʢʦ ʠʟʚʝʩʪʝʥ ʬʘʢʪ ʝ, ʯʝ ʟʥʘʥʠʝʪʦ ʥʘ ʧʦʚʝʯʝ ʝʟʠʮʠ ʝ ʜʦʙʨʘ ʦʩʥʦʚʘ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʚʩʝʢʠ 
ʩʣʝʜʚʘʱ. 
2 ʀʟʧʦʣʟʚʘʥʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ ʥʘ ʧʦʚʝʯʝ ʦʪ 5000 ʩʪʫʜʝʥʪʠ ʚ ʨʘʟʣʠʯʥʠ ʚʠʩʰʠ 
ʫʯʠʣʠʱʘ. 
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ʪ.ʥ.). ɿʘ ʩʲʞʘʣʝʥʠʝ (ʤʦʞʝ ʙʠ ʧʦʨʘʜʠ ʦʙʩʪʦʷʪʝʣʩʪʚʦʪʦ, ʯʝ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ 
ʥʝ ʙʷʭʘ ʧʫʙʣʠʢʫʚʘʥʠ ʥʘʚʨʝʤʝʪʦ), ʠʟʣʦʞʝʥʠʝʪʦ ʚ ʪʝʟʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ 
(ʦʩʦʙʝʥʦ ʧʨʠ ʦʧʠʩʘʥʠʝ ʥʘ ʧʨʦʮʝʜʫʨʥʠ ʫʤʝʥʠʷ) ʥʝ ʩʣʝʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 
óʧʨʠʥʮʠʧʠʪʝ ʥʘ ʠʥʚʘʨʠʘʥʪʥʦʩʪô, ʘ ʝ ʧʦʜ ʚʣʠʷʥʠʝ (ʥʘʡ-ʚʝʯʝ) ʥʘ ʩʪʘʥʜʘʨʪʥʠʪʝ 
ʬʠʨʤʝʥʠ ʨʲʢʦʚʦʜʩʪʚʘ ʦʪ ʪʠʧa óstep by stepô. 

ɿʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʚʘʨʠʘʥʪʥʠ ʤʦʜʝʣʠ ʚ ʀʊ, ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʦʞʘʪ ʜʚʘ 
ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʘ. ʇʨʠ ʧʲʨʚʠʷ ʧʦʜʭʦʜ, ʘʥʘʣʠʟʠʨʘʡʢʠ ʜʘʜʝʥ ʥʘʙʦʨ ʦʪ ʫʯʝʙʥʠ 
ʤʘʪʝʨʠʘʣʠ, ʜʘ ʙʲʜʘʪ 'ʠʟʚʣʝʯʝʥʠ' ʯʝʩʪʦ/ʧʦʩʪʦʷʥʥʦ ʩʨʝʱʘʥʠ ʝʣʝʤʝʥʪʠ (ʧʦʥʷʪʠʷ, 
ʦʧʝʨʘʮʠʠ, ʠ ʜʨ.) ï ʩ ʧʨʝʟʫʤʮʠʷʪʘ, ʯʝ ʠʥʚʘʨʠʘʥʪʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠʤʘʪ ʪʦʚʘ 
ʩʚʦʡʩʪʚʦ. ʇʦʜʦʙʝʥ ʤʝʪʦʜ ʝ ʪʨʫʜʦʝʤʲʢ (ʟʘ ʠʟʧʲʣʥʝʥʠʝ), ʘ ʨʝʟʫʣʪʘʪʠʪʝ ʤʫ ʠʤʘʪ 
ʥʝʩʠʩʪʝʤʝʥ ʠ ʩʣʫʯʘʝʥ ʭʘʨʘʢʪʝʨ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʢʨʝʪʥʠʷ ʠʟʙʦʨ ʥʘ 
ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʤʘʪʝʨʠʘʣʠ). ʇʨʠ ʚʪʦʨʠʷ ʧʦʜʭʦʜ - ʙʘʟʠʨʘʡʢʠ ʩʝ ʥʘ ʦʩʥʦʚʥʠ 
ʜʠʜʘʢʪʠʯʝʩʢʠ ʧʨʠʥʮʠʧʠ, ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʀʊ, ʫʯʝʙʥʠ ʧʣʘʥʦʚʝ ʥʘ ʨʝʥʦʤʠʨʘʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʜʲʨʞʘʚʥʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ, ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʤʝʪʦʜʠʯʝʩʢʘ 
ʨʘʤʢʘ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʀʊ, ʠʟʧʦʣʟʚʘʱʘ ʠʥʚʘʨʠʘʥʪʥʠ ʝʣʝʤʝʥʪʠ ʠ ʧʨʠʥʮʠʧʠ. ɺ 
ʨʘʙʦʪʘʪʘ ʝ ʚʲʟʧʨʠʝʪ 'ʩʤʝʩʝʥ' ʤʦʜʝʣ - ʨʝʰʝʥʠʷ, ʧʦʣʫʯʝʥʠ ʧʦ  ʚʪʦʨʠʷ ʤʝʪʦʜ, ʩʝ 
ʪʝʩʪʚʘʪ ʟʘ ʠʥʚʘʨʠʘʥʪʥʦʩʪ (ʚʲʨʭʫ ʥʘʙʦʨ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʧʦ ʀʊ), 
ʜʦʧʲʣʚʘʪ (ʩ ʥʦʚʠ ʝʣʝʤʝʥʪʠ) ʠ ʘʢʪʫʘʣʠʟʠʨʘʪ. ʇʨʠ ʪʝʩʪʚʘʥʝʪʦ ʟʘ 
ʠʥʚʘʨʠʘʥʪʥʦʩʪ, ʪʝʢʩʪʦʚʝ ʚ ʦʙʣʘʩʪʪʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʧʨʝʜʣʦʞʝʥʦʪʦ/ʪʝʢʫʱʦ ʨʝʰʝʥʠʝ (ʚ ʩʣʫʯʘʷ ï ʥʘʙʦʨ ʦʪ ʠʥʚʘʨʠʘʥʪʥʠ ʝʣʝʤʝʥʪʠ), 
ʢʘʪʦ ʩʝ ʠʛʥʦʨʠʨʘʪ ʚʩʠʯʢʠ ʥʝʭʘʨʘʢʪʝʨʥʠ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʝʣʝʤʝʥʪʠ (ʚ 
ʤʥʦʛʦ ʩʣʫʯʘʠ ʪʦʚʘ ʩʘ ʠʤʝʥʘʪʘ, ʪʲʡ ʢʘʪʦ ʠʤʝʥʦʚʘʥʝʪʦ ʠʤʘ ʩʣʫʯʘʝʥ ʭʘʨʘʢʪʝʨ; 
ʥʘʧʨʠʤʝʨ, ʪʘʢʘʚʘ ʝ ʚʩʷʢʘ ʢʦʥʢʨʝʪʥʘ ʢʣʘʚʠʰʥʘ ʢʦʤʙʠʥʘʮʠʷ). ʆʩʪʘʥʘʣʠʪʝ ï 
ʥʝʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʪʝʢʩʪʦʚʝ ʩʘ ʠʟʪʦʯʥʠʢ ʥʘ ʥʦʚʠ ʠʥʚʘʨʠʘʥʪʠ ï 
ʧʦʥʷʪʠʷ/ʦʥʦʰʝʥʠʷ ʠ ʧʨʦʮʝʜʫʨʠ, ʢʦʠʪʦ ʜʦʧʲʣʚʘʪ ʧʨʝʜʭʦʜʥʠʷ ʥʘʙʦʨ ʦʪ 
ʠʥʚʘʨʠʘʥʪʠ, ʠ ʦʙʨʘʙʦʪʢʘʪʘ ʧʨʦʜʲʣʞʘʚʘ ʥʘ ʠʪʝʨʘʪʠʚʝʥ ʧʨʠʥʮʠʧ. 

3. ʈʩʡʥʞʩ ð ʡʦʛʙʩʡʙʦʫʡ ʦʙ ʣʧʥʨʷʫʳʩʦʙʫʙ ʫʞʣʪʫʧʧʚʩʙʚʧʫʣʙ 

ʀʥʚʘʨʠʘʥʪʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ, ʥʘʧʨʠʤʝʨ, ʩʘ 
ʧʦʥʷʪʠʷʪʘ ʟʥʘʢ, ʜʫʤʘ, ʨʝʜ, ʘʙʟʘʮ, ʩʝʢʮʠʷ, ʦʙʝʢʪ (ʚ ʯʘʩʪʥʦʩʪ ʪʘʙʣʠʮʘ, 
ʛʨʘʬʠʢʘ, ʠ ʪ.ʥ.), ʜʦʢʫʤʝʥʪ, ʠ ʜʨ. ɺʩʝʢʠ ʠʥʚʘʨʠʘʥʪʝʥ ʝʣʝʤʝʥʪ-ʧʦʥʷʪʠʝ ʠʤʘ ʩʚʦʠ 
ʩʧʝʮʠʬʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ - ʧʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʠʜʚʘʪ ʦʪ ʧʦʣʠʛʨʘʬʩʢʘʪʘ 
ʧʨʘʢʪʠʢʘ, ʠ ʩʘ ʧʣʦʜ ʥʘ ʜʲʣʛʦʛʦʜʠʰʥʘʪʘ ʯʦʚʝʰʢʘ ʜʝʡʥʦʩʪ ʧʦ ʩʲʟʜʘʚʘʥʝ, 
ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʪʝʢʩʪʦʚʝ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʬʠʟʠʯʝʩʢʠ 
ʥʦʩʠʪʝʣʠ. ʑʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʥʝ ʚʩʷʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝ ʧʦʜʜʲʨʞʘ ʦʪ ʜʘʜʝʥʘ 
ʢʦʥʢʨʝʪʥʘ/ʠʟʫʯʘʚʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ ï ʢʦʩʚʝʥʦ ʧʦʪʚʲʨʞʜʝʥʠʝ ʥʘ 
ʠʥʚʘʨʠʘʥʪʥʦʩʪʪʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʝʣʝʤʝʥʪ. 

ɿʥʘʯʝʥʠʝʪʦ ʥʘ ʥʷʢʦʠ ʦʪ ʛʦʨʥʠʪʝ ʧʦʥʷʪʠʷ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʠʥʪʫʠʪʠʚʥʦ 
ʚʲʟʧʨʠʝʤʘʥʦʪʦ ʠʤ (ʦʪ ʥʝʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʚ ʦʙʣʘʩʪʪʘ) ʩʲʜʲʨʞʘʥʠʝ, ʠʣʠ ʦʪ 
ʩʤʠʩʲʣʘ, ʧʨʠʧʠʩʚʘʥ ʠʤ ʚ ʜʨʫʛʠ ʥʘʫʢʠ ï ʥʘʧʨʠʤʝʨ ʚ ʣʠʥʛʚʠʩʪʠʢʘʪʘ. ʊʠʧʠʯʥʠ 
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ʧʨʠʤʝʨʠ ï ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʧʦʥʷʪʠʝʪʦ 'ʜʫʤʘ' ʚ ʜʚʝʪʝ ʦʙʣʘʩʪʠ ï ʀʊ ʠ ʣʠʥʛʚʠʩʪʠʢʘ, 
ʠ ʥʘ 'ʜʦʢʫʤʝʥʪ' ī ʚ ʝʞʝʜʥʝʚʠʝʪʦ ʠ ʚ ʀʊ. ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ, ʥʷʢʦʠ ʦʪ ʧʦʥʷʪʠʷʪʘ 
ʦʟʥʘʯʘʚʘʪ ʦʙʝʢʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʩʲʩʪʘʚʥʠ ʩʪʨʫʢʪʫʨʠ ʥʘ 
ʜʨʫʛʠ ʦʙʝʢʪʠ (ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʩʲʦʪʚʝʪʥʠ ʧʦʥʷʪʠʷ). ʅʘʧʨʠʤʝʨ, ʜʦʢʫʤʝʥʪʲʪ ʩʝ 
ʩʲʩʪʦʠ ʦʪ ʩʝʢʮʠʠ, ʩʝʢʮʠʠʪʝ ï ʦʪ ʘʙʟʘʮʠ ʠ ʦʙʝʢʪʠ, ʠ ʪ.ʥ. ʅʝʱʦ ʧʦʚʝʯʝ ï ʥʷʢʦʠ 
ʦʙʝʢʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ (ʠ ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʚʢʣʶʯʚʘʪ) ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ 
ʩʪʨʫʢʪʫʨʠ. ʅʘʧʨʠʤʝʨ, ʚʩʝʢʠ ʢʦʤʧʶʪʲʨʝʥ ʜʦʢʫʤʝʥʪ ʠʤʘ ʩ̡ ʜʲʨʞʘʥʠʝ (ʩʪʨʫʢʪʫʨʘ, 
ʢʦʷʪʦ ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ ʨʝʜʠʮʘ ʦʪ ʜʨʫʛʠ ʦʙʝʢʪʠ - ʪʝʢʩʪʦʚʝ, ʨʠʩʫʥʢʠ, ʪʘʙʣʠʮʠ ʠ 
ʪ.ʥ.), ʣʦʛʠʯʝʩʢʘ ʩʪʨʫʢʪʫʨʘ (ʟʘʜʘʚʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʝʣʝʤʝʥʪʠ - ʩʲʩʪʘʚʷʱʠʪʝ ʦʙʝʢʪʠ) ʠ ʤʘʢʝʪ(ʠ) ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ (ʬʠʟʠʯʝʩʢʠ 
ʤʦʜʝʣʠ ʠ ʥʘʯʠʥʠ ʟʘ ʨʝʧʨʦʜʫʮʠʨʘʥʝ ʚ ʩʲʦʪʚʝʪʥʘ ʤʝʜʠʷ - ʚʲʥʰʥʦ ʠʣʠ 
ʚʲʪʨʝʰʥʦ). 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʨʝʜʠʮʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʠ ʧʨʦʤʝʥʷʪ ʚʲʚ ʚʨʝʤʝʪʦ. 
ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʝʣʝʤʝʥʪʠ ʩʘ ʜʚʘ ʚʠʜʘ - ʙʘʟʦʚʠ ʠ ʩʲʩʪʘʚʥʠ. ʉʧʦʨʝʜ ʜʨʫʛʘ 
ʢʣʘʩʠʬʠʢʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʝʣʝʤʝʥʪʠ ʩʘ ʩʪʘʪʠʯʥʠ (ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ 
ʩʘʤʦ ʧʦ ʫʢʘʟʘʥʠʝ) ʠ ʜʠʥʘʤʠʯʥʠ (ʩʲʜʲʨʞʘʥʠʝʪʦ ʠʤ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʛʝʥʝʨʠʨʘ - 
ʥʘʧʨ. ʥʦʤʝʨ ʥʘ ʩʪʨʘʥʠʮʘ, ʜʘʪʘ, ʯʘʩ ʠ ʪ.ʥ.). ɹʘʟʦʚʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ 
ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʥʝʜʝʣʠʤʠ ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. 
ʉʲʜʲʨʞʘʥʠʝʪʦ ʠ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʲʩʪʘʚʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ 
(ʬʨʘʛʤʝʥʪʠ) ʩʝ ʬʦʨʤʠʨʘʪ ʩ ʛʨʫʧʠʨʘʥʝ ʥʘ ʙʘʟʦʚʠ ʠ/ʠʣʠ ʜʨʫʛʠ ʩʲʩʪʘʚʥʠ 
ʝʣʝʤʝʥʪʠ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘ (ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʪʠʧʘ ʥʘ 
ʩʲʩʪʘʚʷʱʠʪʝ ʛʦ ʝʣʝʤʝʥʪʠ) ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʢʘʪʦ ʩʧʠʩʲʢ ʦʪ ʬʨʘʛʤʝʥʪʠ ʩ 
ʨʘʟʣʠʯʝʥ ʪʠʧ, ʚʩʝʢʠ ʬʨʘʛʤʝʥʪ ʤʦʞʝ ʦʪʥʦʚʦ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʢʘʪʦ ʩʧʠʩʲʢ ʦʪ 
ʬʨʘʛʤʝʥʪʠ, ʠ ʪ.ʥ. ɹʨʦʷʪ ʥʘ ʚʣʦʞʝʥʠʪʝ ʬʨʘʛʤʝʥʪʠ ʝ ʧʨʦʠʟʚʦʣʝʥ (ʥʦ ʢʨʘʝʥ). ɺ 
ʧʨʦʮʝʩʘ ʥʘ ʦʙʨʘʙʦʪʢʘ ʬʨʘʛʤʝʥʪʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʛʨʫʧʠʨʘʪ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ 
ʥʦʚʠ ʬʨʘʛʤʝʥʪʠ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʚʢʣʶʯʚʘʪ ʚ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʜʨʫʛʠ ʜʦʢʫʤʝʥʪʠ. 
ɼʦʢʫʤʝʥʪʲʪ ʩʝ ʩʲʩʪʦʠ ʦʪ ʦʪʜʝʣʥʠ ʬʨʘʛʤʝʥʪʠ, ʢʦʠʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʠʣʠ ʧʦ ʪʠʧʘ 
ʥʘ ʝʣʝʤʝʥʪʠʪʝ, ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ, ʠʣʠ ʣʦʛʠʯʝʩʢʠ - ʢʘʪʦ ʛʨʫʧʠʨʘʥʠ ʧʦ ʩʤʠʩʲʣ (ʚ 
ʥʷʢʘʢʚʦ ʦʪʥʦʰʝʥʠʝ) ʯʘʩʪʠ ʥʘ ʜʦʢʫʤʝʥʪʘ. ʀʟʧʦʣʟʚʘ ʩʝ ʥʘʙʦʨ ʦʪ ʪʠʧʦʚʝ 
ʬʨʘʛʤʝʥʪʠ - ʪʝʢʩʪoʚʠ, ʛʨʘʬʠʯʥʠ, ʪʘʙʣʠʯʥʠ, ʧʦʣʝʪʘ ʠʣʠ ʧʨʝʧʨʘʪʢʠ (ʚʨʲʟʢʠ ʩ 
ʜʨʫʛʠ ʝʜʠʥʠʮʠ), ʘʫʜʠʦ, ʚʠʜʝʦ ʠ ʜʨ., ʨʘʟʣʠʯʘʚʘʱʠ ʩʝ ʧʦ ʥʘʯʠʥ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ  
ʠ ʦʙʨʘʙʦʪʢʘ (ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʠ ʠ/ʠʣʠ ʦʪʜʝʣʥʠ 
ʧʨʦʛʨʘʤʠ). ɺ ʢʦʤʧʶʪʲʨʥʠʪʝ ʧʨʦʛʨʘʤʠ ʟʘ ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʥʘʧʨʠʤʝʨ, 
ʜʦʨʠ ʩʝ ʧʨʝʜʣʘʛʘʪ ʦʪʜʝʣʥʠ ʨʝʞʠʤʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʪʠʧ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʬʨʘʛʤʝʥʪʠ (ʪʝʢʩʪʦʚ, ʛʨʘʬʠʯʝʥ, ʪʘʙʣʠʯʝʥ ʠ ʧʨ.). 

ɺʩʝʢʠ ʜʦʢʫʤʝʥʪ ʠʤʘ ʝʜʠʥʥʘ ʣʦʛʠʯʝʩʢʘ ʩʪʨʫʢʪʫʨʘ (ʚ ʥʷʢʦʣʢʦ ʠʟʤʝʨʝʥʠʷ) 
ʠ ʤʦʞʝ ʜʘ ʩʝ ʨʝʧʨʦʜʫʮʠʨʘ (ʧʨʝʜʩʪʘʚʠ) ʚ ʨʘʟʣʠʯʥʠ ʤʝʜʠʠ. ɽʣʝʤʝʥʪʠ ʥʘ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘ (ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʠʦ) ʤʦʞʝ ʜʘ ʩʘ ʩʚʲʨʟʘʥʠ ʚ ʦʧʨʝʜʝʣʝʥʠ ʣʦʛʠʯʝʩʢʠ ʦʪʥʦʰʝʥʠʷ. 
ʇʨʠ ʢʦʤʧʶʪʲʨʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʦʢʫʤʝʥʪʘ, ʣʦʛʠʯʝʩʢʘʪʘ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝ ʜʘ ʩʝ 
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ʠʟʤʝʥʷ; ʥʘʧʨʠʤʝʨ - ʩ ʛʨʫʧʠʨʘʥʝ ʥʘ ʬʨʘʛʤʝʥʪʠ ʜʘ ʩʝ ʧʦʣʫʯʠ ʥʦʚ; ʬʨʘʛʤʝʥʪ, 
ʬʨʘʛʤʝʥʪ ʜʘ ʧʨʦʤʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʪʘ ʩʠ ʢʲʤ ʜʘʜʝʥ ʩʲʩʪʘʚʝʥ ʬʨʘʛʤʝʥʪ, ʠ 
ʪ.ʥ. 

ʄʘʢʝʪʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʜʦʢʫʤʝʥʪʘ ʦʧʨʝʜʝʣʷ ʥʘʯʠʥʘ ʟʘ ʥʝʛʦʚʦʪʦ 
ʧʨʝʜʩʪʘʚʷʥʝ (ʨʝʧʨʦʜʫʮʠʨʘʥʝ) ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʤʝʜʠʷ. ʇʨʠ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘ, ʥʘʧʨʠʤʝʨ, ʚʲʨʭʫ ʦʪʜʝʣʥʠ ʩʪʨʘʥʠʮʠ (ʢʘʪʦ 
ʜʚʫʤʝʨʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʚʲʨʭʫ ʜʠʩʧʣʝʷ ʠʣʠ ʭʘʨʪʠʷ) ʝ ʚʲʟʤʦʞʥʦ ʜʝʬʠʥʠʨʘʥʝ ʥʘ 
ʨʘʟʣʠʯʥʠ ʤʘʢʝʪʥʠ ʩʪʨʫʢʪʫʨʠ (ʠ ʩʲʦʪʚʝʪʥʦ ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ) ʥʘ ʜʦʢʫʤʝʥʪʘ. 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʠ ʩʪʨʫʢʪʫʨʘʪʘ ʩʘ ʝʣʝʤʝʥʪʠ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʜʦʢʫʤʝʥʪʘ, 
ʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʪʷʭ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʩ ʪʨʠ ʤʦʜʝʣʘ ʥʘ ʜʦʢʫʤʝʥʪʘ - ʤʦʜʝʣ ʟʘ 
ʦʙʨʘʙʦʪʢʘ (Manipulation Model), ʤʦʜʝʣ ʟʘ ʩʲʭʨʘʥʝʥʠʝ (Representation Model) ʠ 
ʤʦʜʝʣ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ (Presentation Model). ɺʩʝʢʠ ʤʦʜʝʣ ʧʨʠʪʝʞʘʚʘ 
ʩʧʝʮʠʬʠʯʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʠʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʧʨʠ ʢʦʤʧʶ-
ʪʲʨʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʦʢʫʤʝʥʪʘ. 

ʄʦʜʝʣʲʪ ʟʘ ʦʙʨʘʙʦʪʢʘ (Manipulation Model) ʥʘ ʜʦʢʫʤʝʥʪʠ ʚʢʣʶʯʚʘ 
ʧʨʦʮʝʩʠ ʢʘʪʦ ʚʲʚʝʞʜʘʥʝ (Insert), ʠʟʪʨʠʚʘʥʝ (Delete), ʬʦʨʤʘʪʠʨʘʥʝ (Format), 
ʪʲʨʩʝʥʝ (Search) ʠ ʜʨ. ʉʧʝʮʠʘʣʥʦ ʤʷʩʪʦ ʚ ʧʨʦʮʝʩʘ ʥʘ ʨʝʜʘʢʪʠʨʘʥʝ ʟʘʝʤʘʪ 
ʦʧʝʨʘʮʠʠʪʝ ʟʘ ʧʨʝʤʝʩʪʚʘʥʝ (Cut & Paste), ʢʦʧʠʨʘʥʝ (Copy) ʠ ʜʨ.  ʥʘ ʩʪaʪʠʯʥʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ - ʟʥʘʢʦʚʝ (Symbols), ʦʙʝʢʪʠ (Objects), ʢʘʨʪʠʥʠ 
(Pictures), ʬʘʡʣʦʚʝ (Files), ʧʦʣʝʪʘ (Fields) ʠ ʜʨ. ʧʦʜ., ʢʘʢʪʦ ʠ ʥʘ ʜʠʥʘʤʠʯʥʠ 
ʪʘʢʠʚʘ - ʪʝʢʫʱa ʜʘʪʘ (Data), ʚʨʝʤʝ (Time) ʠ ʜʨ.  

ʄʦʜʝʣʲʪ ʟʘ ʩʲʭʨʘʥʝʥʠʝ (Representation Model) ʦʧʨʝʜʝʣʷ ʧʨʦʪʦʢʦʣʠʪʝ ʟʘ 
ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʤʝʜʠʠ ʠ ʬʦʨʤʘʪʠʪʝ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 
ʜʦʢʫʤʝʥʪʠʪʝ ʚ ʪʷʭ. ʊʫʢ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʧʨʝʧʨʘʪʢʠʪʝ (References) 
ʤʝʞʜʫ ʦʪʜʝʣʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʢʘʢʪʦ ʠ ʚʨʲʟʢʠʪʝ 
(Links) ʤʝʞʜʫ ʪʷʭ - ʚʲʟʤʦʞʥʦ ʠ ʜʠʥʘʤʠʯʥʠ ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠʤ ʚ ʨʘʟʣʠʯʥʠ 
ʤʝʜʠʠ. ɾʝʣʘʪʝʣʥʦ ʝ ʤʦʜʝʣʲʪ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʜʘ ʧʦʜʜʲʨʞʘ ʧʨʦʪʦʢʦʣʠ ʟʘ ʦʙʤʝʥ 
ʠ ʩ ʜʨʫʛʠ ʪʘʢʠʚʘ ʤʦʜʝʣʠ, ʢʦʝʪʦ ʜʘ ʧʦʟʚʦʣʷʚʘ ʦʙʤʝʥ ʥʘ ʜʘʥʥʠ (ʩʲʜʲʨʞʘʥʠʝ ʠ 
ʩʪʨʫʢʪʫʨʘ) ʤʝʞʜʫ ʜʦʢʫʤʝʥʪʠ, ʩʲʟʜʘʜʝʥʠ ʚ ʨʘʟʣʠʯʥʠ ʘʨʭʠʪʝʢʪʫʨʠ. ʅʷʢʦʠ ʦʪ 
ʦʧʝʨʘʮʠʠʪʝ ʟʘ ʜʦʢʫʤʝʥʪʠ ʧʦʜʜʲʨʞʘʥʠ ʦʪ ʤʦʜʝʣʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʩʘ: ʟʘʧʘʟʚʘʥʝ 
ʚ ʦʧʨʝʜʝʣʝʥ ʬʦʨʤʘʪ (Save as type), ʟʘʧʘʟʚʘʥʝ ʚ ʪʝʢʫʱʠʷ ʬʦʨʤʘʪ (Save/Save 
as), ʢʦʥʚʝʨʪʠʨʘʥʝ ʚ ʜʨʫʛ ʬʦʨʤʘʪ (Convert) ʠ ʜʨ. ʈʝʜʠʮʘ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ ʟʘ 
ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʦʢʫʤʝʥʪʠ ʧʦʜʜʲʨʞʘʪ ʩʦʙʩʪʚʝʥ ʧʨʦʮʝʩʦʨ (ʧʨʦʛʨʘʤʘ) ʟʘ ʨʘʙʦʪʘ ʩ 
ʜʦʢʫʤʝʥʪʠʪʝ, ʨʘʟʛʣʝʞʜʘʥʠ ʢʘʪʦ ʬʘʡʣʦʚʝ - ʟʘ ʧʨʝʠʤʝʥʫʚʘʥʝ (Rename), ʟʘ 
ʢʦʧʠʨʘʥʝ (Copy), ʟʘ ʪʲʨʩʝʥʝ (Search) ʠ ʜʨ. 

ʄʦʜʝʣʲʪ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ (Presentation Model) ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ ʝ ʩʚʲʨʟʘʥ 
ʩ ʢʦʧʠʨʘʥʝʪʦ (ʨʝʧʨʦʜʫʮʠʨʘʥʝʪʦ) ʠʤ ʚ ʨʘʟʣʠʯʥʠ ʤʝʜʠʠ. ʆʩʥʦʚʥʠʪʝ ʤʦʜʝʣʠ ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʩʘ ʜʚʘ - ʘʥʘʣʦʛʦʚ (ʥʝʧʨʝʢʲʩʥʘʪ) ʠ ʜʠʩʢʨʝʪʝʥ. ʎʝʥʪʨʘʣʥʦ ʤʷʩʪʦ ʪʫʢ 
ʟʘʝʤʘʪ ʦʧʝʨʘʮʠʠ ʢʘʪʦ ʝʢʨʘʥʥʦ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ (View), ʧʝʯʘʪʘʥʝ 
ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ (Print) ʚʲʨʭʫ ʭʘʨʪʠʷ ʠ ʧʨʝʜʘʚʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ ʥʘ ʨʘʟʩʪʦʷʥʠʝ 
ʧʦ ʝʣʝʢʪʨʦʥʝʥ ʧʲʪ (Send). ɿʘ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 
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ʜʦʢʫʤʝʥʪʠ, ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʚʠʟʫʘʣʥʦ (ʝʢʨʘʥʥʦ) ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʜʦʢʫʤʝʥʪʠʪʝ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʠ ʬʦʨʤʠ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ: 
ʩʪʨʫʢʪʫʨʥʘ (Outline) - ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʣʦʛʠʯʝʩʢʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʜʦʢʫʤʝʥʪʘ; 
ʧʦʩʪʨʘʥʠʯʥʘ (Page Layout) - ʩʧʦʨʝʜ ʤʘʢʝʪʘ ʥʘ ʩʪʨʘʥʠʮʘʪʘ; ʥʦʨʤʘʣʥʘ (Normal) ʠ 
ʜʨ. Outline ʧʲʢ ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʡʝʨʘʨʭʠʯʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ 
ʪʝʢʩʪʦʚʝʪʝ. ʆʩʥʦʚʥʠ ʦʧʝʨʘʮʠʠ ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝ (ʢʦʧʠʨʘʥʝ) ʚʲʨʭʫ ʭʘʨʪʠʷ, 
ʥʘʧʨʠʤʝʨ, ʩʘ: ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʘʪʘ (Page Setup); ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ 
ʧʝʯʘʪʘ (Print), ʚʢʣʶʯʚʘʱʘ ʥʘʩʪʨʦʡʢʘ ʥʘ ʧʨʠʥʪʝʨʘ; ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʭʘʨʪʠʷʪʘ; 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʝʯʘʪʘ ʠ ʜʨ. 

ɺʩʝʢʠ ʢʦʤʧʶʪʲʨʝʥ ʜʦʢʫʤʝʥʪ ʠʤʘ ʩʚʦʡ ʩʦʙʩʪʚʝʥ ʞʠʟʥʝʥ ʮʠʢʲʣ 
(ʩʲʦʪʚʝʪʥʘʪʘ ʩʭʝʤʘ ʱʝ ʙʲʜʝ ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʜʨʫʛʦ ʤʷʩʪʦ), ʢʦʡʪʦ ʚʢʣʶʯʚʘ 
ʦʩʥʦʚʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʜʝʡʥʦʩʪʠ ʢʘʪʦ ʚʲʚʝʞʜʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ (Input and 
Create); ʆʙʨʘʙʦʪʚʘʥʝ (Processing); ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ (Distribution); ʋʧʨʘʚʣʝʥʠʝ, 
ʨʝʩʧ. ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʠʟʚʣʠʯʘʥʝ (Storage and Retrieval), ʘʨʭʠʚʠʨʘʥʝ ʠʣʠ 
ʫʥʠʱʦʞʘʚʘʥʝ (Archiving or Destroy), ʠ ʜʨ. 

4. ʈʩʡʦʯʡʨʡ ʦʙ ʣʧʥʨʷʫʳʩʦʙʫʙ ʧʚʩʙʚʧʫʣʙ ʦʙ ʝʧʣʬʥʞʦʫʡ 

ʑʝ ʧʨʠʚʝʜʝʤ ʩʘʤʦ ʜʚʘ ʧʨʠʥʮʠʧʘ ʠ ʥʷʢʦʣʢʦ ʩʣʝʜʩʪʚʠʷ ʦʪ ʪʷʭ, ʢʦʠʪʦ ʠʤʘʪ 
ʷʩʥʦ ʠʟʨʘʟʝʥ ʠʥʚʘʨʠʘʥʪʝʥ ʭʘʨʘʢʪʝʨ. 

ʈʉʁʆʏʁʈ 1: ɽʪʘʧʠʪʝ ʥʘ ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ ʥʘ ʢʦʤʧʶʪʲʨʥʠʷ ʜʦʢʫʤʝʥʪ 
(ʩʲʟʜʘʚʘʥʝ, ʦʙʨʘʙʦʪʢʘ, ʩʲʭʨʘʥʝʥʠʝ, ʨʝʧʨʦʜʫʮʠʨʘʥʝ, ʠ ʜʨ.) ʩʘ ʨʘʟʜʝʣʝʥʠ ʚʲʚ 
ʚʨʝʤʝʪʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. 

ʇʨʝʜʠʤʩʪʚʘʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʨʠ (ʨʝʩʧ. ʀʊ) ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 
ʜʦʢʫʤʝʥʪʠ ʧʨʦʠʟʪʠʯʘʪ ʠʤʝʥʥʦ ʦʪ ʇʨʠʥʮʠʧ 1. ɺ ʢʦʥʪʨʘʩʪ ʩ ʥʝʛʦ, ʧʨʠ ʦʙʠʯʘʡʥʘʪʘ 
ʧʨʘʢʪʠʢʘ (ʤʘʰʠʥʦʧʠʩ, ʨʲʢʦʧʠʩ) ʚ ʝʜʠʥ ʠ ʩʲʱʠ ʤʦʤʝʥʪ, ʥʘ ʢʦʥʢʨʝʪʝʥ ʣʠʩʪ 
ʭʘʨʪʠʷ, ʥʘ ʬʠʢʩʠʨʘʥʘ ʧʦʟʠʮʠʷ ʚʲʨʭʫ ʥʝʛʦ, ʝʜʥʦʚʨʝʤʝʥʥʦ ʩʝ ʚʲʚʝʞʜʘ, ʦʬʦʨʤʷ, 
ʨʝʧʨʦʜʫʮʠʨʘ (ʠ ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ), ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥ ʟʥʘʢ (ʩ 
ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï h ʨʠʬʪ ʠ ʛʦʣʝʤʠʥʘ).  

ʊʤʞʝʪʫʛʡʞ 1: ɺʲʚʝʞʜʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠ ʥʘ ʜʘʜʝʥ ʜʦʢʫʤʝʥʪ ʤʦʞʝ ʜʘ ʩʝ 
ʠʟʚʲʨʰʚʘ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʜʠ ʨʝʧʨʦʜʫʮʠʨʘʥʝ. 

ʊʤʞʝʪʫʛʡʞ 2: ʈʝʜʘʢʪʠʨʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪ (ʚʢʣʶʯʠʪʝʣʥʦ ʦʬʦʨʤʣʝʥʠʝ ʠ 
ʢʦʨʠʛʠʨʘʥʝ) ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʤʥʦʛʦʢʨʘʪʥʦ (ʧʨʝʜʠ ʨʝʧʨʦʜʫʮʠʨʘʥʝ). 

ʊʤʞʝʪʫʛʡʞ 3: ʉʲʭʨʘʥʝʥʠʝ ʥʘ ʜʦʢʫʤʝʥʪ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʤʥʦʛʦʢʨʘʪʥʦ 
(ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʨʝʧʨʦʜʫʮʠʨʘʥʝ). 

ʊʤʞʝʪʫʛʡʞ 4: ɼʦʢʫʤʝʥʪʲʪ ʤʦʞʝ ʜʘ ʩʝ ʨʝʧʨʦʜʫʮʠʨʘ ʥʘ ʨʘʟʣʠʯʥʠ ʫʩʪʨʦʡʩʪʚʘ 
ʠ ʜʘ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʚ ʨʘʟʣʠʯʥʠ ʤʝʜʠʠ.  

ʈʉʁʆʏʁʈ 2: ɺʲʚ ʚʩʝʢʠ ʤʦʤʝʥʪ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʤʦʞʝ ʜʘ ʩʝ 
ʧʨʝʤʠʥʝ ʦʪ ʝʜʠʥ ʢʲʤ ʜʨʫʛ ʝʪʘʧ ʥʘ ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ ʥʘ ʜʦʢʫʤʝʥʪʘ. 

ʊʤʞʝʪʫʛʡʞ 5: ɺʲʚ ʚʩʝʢʠ ʤʦʤʝʥʪ ʦʪ ʝʪʘʧʘ ʥʘ ʚʲʚʝʞʜʘʥʝ ʤʦʞʝ ʜʘ ʩʝ 
ʧʨʝʤʠʥʝ ʢʲʤ ʨʝʜʘʢʪʠʨʘʥʝ, ʨʝʧʨʦʜʫʮʠʨʘʥʝ ʠʣʠ ʩʲʭʨʘʥʝʥʠʝ. 
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ʊʤʞʝʪʫʛʡʞ 6: ɺʲʚ ʚʩʝʢʠ ʤʦʤʝʥʪ ʦʪ ʝʪʘʧʘ ʥʘ ʨʝʜʘʢʪʠʨʘʥʝ ʤʦʞʝ ʜʘ ʩʝ 
ʧʨʝʤʠʥʝ ʢʲʤ ʚʲʚʝʞʜʘʥʝ ʥʘ ʥʦʚʠ ʝʣʝʤʝʥʪʠ, ʨʝʧʨʦʜʫʮʠʨʘʥʝ ʠʣʠ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 
ʜʦʢʫʤʝʥʪʘ.  

ʊʤʞʝʪʫʛʡʞ 7: ʊʝʢʫʱʦʪʦ ʚʲʚʝʞʜʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠ ʥʝ ʬʦʨʤʠʨʘ 
ʦʢʦʥʯʘʪʝʣʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʜʦʢʫʤʝʥʪʘ. 

ʊʤʞʝʪʫʛʡʞ 8: ɽʪʘʧʠ (ʠʣʠ ʦʧʝʨʘʮʠʠ), ʩʚʲʨʟʘʥʠ ʩ ʢʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 
ʜʦʢʫʤʝʥʪ, ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʘʪ ʚ ʨʘʟʣʠʯʥʠ ʪʦʯʢʠ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʚ 
ʨʘʟʣʠʯʥʠ ʤʦʤʝʥʪʠ ʦʪ ʚʨʝʤʝ, ʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʫʙʝʢʪʠ (ʚʢʣ. ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ). 

ʑʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʧʨʠʥʮʠʧʠ 
ʦʩʪʘʚʘʪ ʠʥʚʘʨʠʘʥʪʥʠ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʨʝʜʠʮʘ ʪʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʢʦʤʧʶʪʲʨʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʦʢʫʤʝʥʪʠ ï ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ, ʝʣʝʢʪʨʦʥʥʠ 
ʪʘʙʣʠʮʠ, ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ, ʦʙʤʝʥ ʥʘ ʩʲʦʙʱʝʥʠʷ (ʧʨʠ ʚʠʨʪʫʘʣʥʘ 
ʢʦʤʫʥʠʢʘʮʠʷ ï ʝ-ʧʦʱʘ, ʬʦʨʫʤʠ, ʠ ʜʨ.), ʠ ʪ.ʥ. 

5. ʈʞʩʪʨʞʣʫʡʛʡ 

ʈʘʙʦʪʘʪʘ ʧʨʝʜʩʪʘʚʷ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʙʣʝʤʘ ʟʘ 
ʠʥʚʘʨʠʘʥʪʥʦʩʪ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʀʊ (ʩʧʝʮ. ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʪʝʤʘ 
Ăʂʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʦʢʫʤʝʥʪʠñ). ɺ ʧʨʦʮʝʩ ʥʘ ʨʘʟʨʘʙʦʪʢʘ ʝ ʫʯʝʙʥʦ 
ʧʦʩʦʙʠʝ ʧʦ ʦʩʥʦʚʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʘʟʠʨʘʥʦ ʥʘ 
'ʠʥʚʘʨʠʘʥʪʥʠ' ʧʨʠʥʮʠʧʠ. ʇʨʝʜʧʦʣʘʛʘ ʩʝ ʧʦʩʦʙʠʝʪʦ ʜʘ ʙʲʜʝ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʦ 
ʚ ʨʝʜʦʚʥʘ, ʟʘʜʦʯʥʘ ʠ ʜʠʩʪʘʥʮʠʦʥʥʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ. 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, 
ʩʣʝʜʚʘʱʠ ʧʨʠʥʮʠʧʠ ʥʘ ʠʥʚʘʨʠʘʥʪʥʦʩʪ (ʥʝ ʩʘʤʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ), ʠ ʙʘʟʠʨʘʥʠ 
ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʜʠʠ, ʝ ʜʨʫʛʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʧʨʝʜ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, 
ʤʝʪʦʜʠʩʪʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. 

ʈʘʟʨʘʙʦʪʢʘʪʘ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪʠ ʄʀ-203 ʠ ɼ002-308 ʢʲʤ 
ʅʘʮʠʦʥʘʣʥʠʷ ʬʦʥʜ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 
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ɸʙʩʪʨʘʢʪ: ʈʘʟʛʣʝʞʜʘ ʩʝ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʚʲʨʭʫ ʧʨʘʚʦʪʦ, ʚʲʨʭʫ ʶʨʠʜʠʯʝʩʢʘʪʘ ʧʨʦʬʝʩʠʷ, ʧʨʠʣʦʞʝʥʠʷ ʚ 
ʶʨʠʜʠʯʝʩʢʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʝʚʦʣʶʮʠʷʪʘ ʥʘ ʘʢʘʜʝʤʠʯʥʦʪʦ ʶʨʠʜʠʯʝʩʢʦ 
ʦʙʨʘʟʦʚʘʥʠʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʶʨʠʜʠʯʝʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ; mind maps; ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ. 

ɻʦʜʠʥʘʪʘ 2010 ʝ ʢʨʘʷʪ ʥʘ ʝʜʠʥ ʜʝʩʝʪʛʦʜʠʰʝʥ ʧʝʨʠʦʜ, ʧʦʟʥʘʪ ʢʘʪʦ 
ʃʠʩʘʙʦʥʩʢʘʪʘ ʩʪʨʘʪʝʛʠʷ ʠ ʚʨʝʤʝ ʟʘ ʨʘʚʥʦʩʤʝʪʢʘ ʥʘ ʫʩʠʣʠʷʪʘ ʧʦ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʝʚʨʦʧʝʡʩʢʦʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ. ɻʦʜʠʥʘʪʘ ʩʲʱʦ ʝ ʚʨʝʤʝ ʟʘ 
ʧʝʨʩʧʝʢʪʠʚʥʠ ʟʘʤʠʩʣʠ ʠ ʥʦʚʦ ʥʘʯʘʣʦ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʉʲʶʟʘ. 

ɺ ʝʜʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʜʝʡʥʦʩʪ ʧʦʜʦʙʥʠ ʤʦʤʝʥʪʠ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ 
ʩʫʤʠʨʘʥʝ ʥʘ ʜʦʩʝʛʘʰʥʠʪʝ ʫʩʠʣʠʷ ʠ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʥʦʚʠ ʧʝʨʩʧʝʢʪʠʚʠ. ʊʦʚʘ 
ʥʘʤʝʨʝʥʠʝ ʠʤʘ ʦʩʦʙʝʥʦ ʘʢʪʫʘʣʥʦ ʟʥʘʯʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ, ʘ ʧʦʨʘʜʠ ʥʦʚʦʩʪʪʘ ʠ ʚʩʝʦʙʭʚʘʪʥʦʩʪʪʘ ʥʘ ʧʨʦʙʣʝʤʘ ï ʠ ʩʧʨʷʤʦ 
ʪʷʭʥʦʪʦ ʮʷʣʦʩʪʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʧʨʘʚʥʘʪʘ ʧʨʘʢʪʠʢʘ, ʥʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ. 
ʊʦʚʘ ʚʲʟʜʝʡʩʪʚʠʝ, ʢʦʥʢʨʝʪʠʟʠʨʘʥʦ ʢʲʤ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʪʝʤʘ, ʩʝ ʦʯʝʨʪʘʚʘ ʚ 
ʩʣʝʜʥʠʪʝ ʥʘʩʦʢʠ: 

ʧʲʨʚʦ, ʢʘʢ ʧʨʘʚʦʪʦ ʨʘʟʚʠʚʘ ʩʚʦʝʪʦ ʩʲʜʲʨʞʘʥʠʝ ʢʘʪʦ ʚʢʣʶʯʚʘ ʚ ʦʙʝʢʪʘ ʥʘ 
ʧʨʘʚʥʘ ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʥʦʚʠ, ʥʘʨʝʯʝʥʠ Ăʠʥʬʦʨʤʘʮʠʦʥʥʠò ʦʪʥʦʰʝʥʠʷ ʠ ʢʘʢ 
ʶʨʠʜʠʯʝʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʦʙʭʚʘʱʘ ʪʘʟʠ ʥʦʚʘ ʤʘʪʝʨʠʷ; 

ʚʪʦʨʦ, ʢʘʢ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʲʣʚʘʪ ʪʨʘʜʠʮʠʦʥʥʠʷ ʨʘʙʦʪʝʥ ʩʪʠʣ ʥʘ 
ʶʨʠʩʪʘ ʠ ʢʘʢʚʠ ʩʘ ʧʨʦʠʟʪʠʯʘʱʠʪʝ ʥʦʚʠ ʫʯʝʙʥʠ ʪʝʤʠ; 

ʪʨʝʪʦ, ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʧʨʠʣʘʛʘʪ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ 
ʪʨʘʜʠʮʠʦʥʥʦ ʠ ʥʦʚʦ ʶʨʠʜʠʯʝʩʢʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ; 

ʯʝʪʚʲʨʪʦ, ʦʙʱʥʦʩʪʪʘ ʥʘ ʛʦʨʥʠʪʝ ʚʲʧʨʦʩʠ ʧʨʝʜʠʟʚʠʢʚʘ ʨʘʟʤʠʩʣʠ ʠ 
ʦʙʦʙʱʝʥʠʷ ʩ ʧʨʝʜʤʝʪ ʠʟʤʝʥʝʥʠʷʪʘ ʚ ʘʢʘʜʝʤʠʯʥʘʪʘ ʩʨʝʜʘ ʥʘ ʶʨʠʜʠʯʝʩʢʦʪʦ 
ʦʙʨʘʟʦʚʘʥʠʝ. 

ɺʩʠʯʢʠ ʪʝʟʠ ʚʲʟʜʝʡʩʪʚʠʷ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʮʝʥʷʚʘʪ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦ 
ʧʨʦʜʲʣʞʘʚʘʪ ʚ ʝʚʨʦʧʝʡʩʢʠʷ ʢʦʥʪʝʢʩʪ, ʟʘʱʦʪʦ ʪʦʡ ʝ ʥʝ ʩʘʤʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-
ʧʨʘʚʥʠʷʪ, ʥʦ ʠ ʮʠʚʠʣʠʟʘʮʠʦʥʥʠʷʪ ʠʟʙʦʨ ʥʘ ʥʘʰʝʪʦ ʦʙʱʝʩʪʚʦ. 
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ʈʳʩʛʧ, ʨʘʟʚʠʪʠʝ ʥʘ ʶʨʠʜʠʯʝʩʢʦʪʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ. 

ɺ ʧʦʨʝʜʠʮʘ ʦʪ ʘʢʪʦʚʝ ɽʉ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʬʦʨʤʠʨʘ ʥʦʚʦ ʶʨʠʜʠʯʝʩʢʦ 
ʩʲʜʲʨʞʘʥʠʝ. ʅʘʯʘʣʦʪʦ ʙʝʰʝ ʧʦʩʪʘʚʝʥʦ ʩ ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ. 
ʇʦʩʣʝʜʚʘʭʘ ʝʚʨʦʧʝʡʩʢʠ ʨʝʛʣʘʤʝʥʪʠ ʠ ʜʠʨʝʢʪʠʚʠ ʟʘ ʝʣʝʢʪʨʦʥʥʠʷ ʜʦʢʫʤʝʥʪ ʠ 
ʧʦʜʧʠʩ; ʜʦʩʪʲʧʘ ʜʦ ʦʙʱʝʩʪʚʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʥʝʡʥʦʪʦ ʧʦʚʪʦʨʥʦ ʠʟʧʦʣʟʚʘʥʝ; 
ʝʣʝʢʪʨʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ; ʝʣʝʢʪʨʦʥʥʠʪʝ ʩʲʦʙʱʝʥʠʷ; ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʘʚʠʪʝʣʩʪʚʦ 
ʠ ʫʧʨʘʚʣʝʥʠʝ; ʢʦʤʧʶʪʲʨʥʠʪʝ ʧʨʝʩʪʲʧʣʝʥʠʷ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʜʠʛʠʪʘʣʥʘʪʘ ʩʨʝʜʘ. 
ʉʲʟʜʘʜʝ ʩʝ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʮʝʜʫʨʘ ʟʘ ʝʚʨʦʧʝʡʩʢʠʷ ʜʦʤʝʡʥ .eu, ʧʨʠʜʨʫʞʝʥʘ 
ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʧʨʘʚʥʘ ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʠ ʧʨʘʢʪʠʢʘ ʧʦ ʧʨʠʣʘʛʘʥʝʪʦ ʡ.  
ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʩʝ ʥʘʤʠʨʘ ʚ ʥʝʧʨʝʢʲʩʥʘʪʠʷ ʬʦʢʫʩ 
ʥʘ ʚʥʠʤʘʥʠʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʂʦʤʠʩʠʷʪʘ, ʉʲʚʝʪʘ ʠ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ. 

ʉʪʨʘʪʝʛʠʷʪʘ 2020 ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʷ ʜʝʡʩʪʚʠʷ ʨʘʟʚʠʚʘʪ ʛʦʨʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ. ɽʜʥʘ ʦʪ ʢʣʶʯʦʚʠʪʝ ʠʥʠʮʠʘʪʠʚʠ ʝ ɾʛʩʧʨʞʢʪʣʡʸʫ ʝʡʜʡʫʙʤʞʦ 
ʝʦʞʛʞʦ ʩʞʝ, ʢʦʷʪʦ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʦʩʪʠʛʥʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠ ʦʙʱʝʩʪʚʝʥʠ ʧʦʣʟʠ 
ʯʨʝʟ ʩʲʟʜʘʚʘʥʝ ʥʘ ʇʚʲ  ʝʡʜʡʫʙʤʞʦ ʨʙʠʙʩ, ʢʦʝʪʦ ʥʝʩʲʤʥʝʥʦ ʱʝ ʦʙʦʛʘʪʠ 
ʧʨʘʚʥʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʚ ʪʘʟʠ ʩʬʝʨʘ. 

ʎʷʣʦʪʦ ʪʦʚʘ ʩʲʜʲʨʞʘʥʠʝ ʦʧʨʝʜʝʣʷ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʟʘʜʲʣʞʠʪʝʣʥʘ ʫʯʝʙʥʘ 
ʜʠʩʮʠʧʣʠʥʘ ʩ ʥʘʠʤʝʥʦʚʘʥʠʝ Ăʀʥʬʦʨʤʘʮʠʦʥʥʦ ʧʨʘʚʦò ʚ ʩʧʝʮʠʘʣʥʦʩʪ Ăʇʨʘʚʦò. 
ʉʲʱʘʪʘ ʤʘʪʝʨʠʷ ʩʝ ʧʨʝʧʦʜʘʚʘ ʚ ʜʚʝ ʤʘʛʠʩʪʲʨʩʢʠ ʧʨʦʛʨʘʤʠ ʥʘ ʩʧʝʮʠʘʣʥʦʩʪ 
Ăʄʝʞʜʫʥʘʨʦʜʥʠ ʦʪʥʦʰʝʥʠʷò. ɽʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ 
ʪʘʟʠ ʤʘʪʝʨʠʷ ʫ ʥʘʩ ʩʝ ʩʭʚʘʱʘ ʧʨʝʜʠʤʥʦ ʢʘʪʦ ʠʟʢʣʶʯʝʥʠʝ ʠ ʢʫʨʠʦʟ, ʥʝ ʝ ʦʙʝʢʪ 
ʥʘ ʤʘʩʦʚ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʠʥʪʝʨʝʩ ʦʪ ʙʲʣʛʘʨʩʢʠʪʝ ʶʨʠʜʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪʠ ʠ 
ʝʜʠʥʠʮʠ ʦʪ ʪʷʭ ʩʘ ʚʢʣʶʯʠʣʠ ʚ ʫʯʝʙʥʠʪʝ ʩʠ ʧʣʘʥʦʚʝ ʛʦʨʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. 

ɻʫʧʩʧ, ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʶʨʠʜʠʯʝʩʢʠʪʝ 
ʜʝʡʥʦʩʪʠ ʠ ʦʙʫʯʝʥʠʝ ʟʘ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ. 

ʊʝʭʥʦʣʦʛʠʠʪʝ ʥʝ ʩʘʤʦ ʧʦʨʘʞʜʘʪ ʫʩʣʦʚʠʷ ʟʘ ʜʝʡʩʪʚʠʝ ʥʘ ʥʦʚʘ ʧʨʘʚʥʘ 
ʨʝʛʣʘʤʝʥʪʘʮʠʷ. ʊʝ ʜʦʧʲʣʚʘʪ ʪʨʘʜʠʮʠʦʥʥʠʷ ʨʘʙʦʪʝʥ ʩʪʠʣ ʥʘ ʶʨʠʩʪʘ ʠ ʦʪʢʨʠʚʘʪ 
ʥʦʚʘ ʥʘʫʯʥʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ. ʊʷʭʥʘʪʘ ʧʨʠʚʣʝʢʘʪʝʣʥʦʩʪ ʟʘ 
ʧʨʘʚʦʪʦ ʝ ʙʠʣʘ ʫʩʪʘʥʦʚʝʥʘ ʦʱʝ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 50-ʪʝ ʛʦʜʠʥʠ ʦʪ ʤʠʥʘʣʠʷ ʚʝʢ. 
ɻʦʣʝʤʠʪʝ ʦʙʝʤʠ ʦʪ ʜʘʥʥʠ, ʜʠʥʘʤʠʢʘʪʘ, ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʶʨʠʜʠʯʝʩʢʠʪʝ ʢʘʟʫʩʠ ʠ 
ʩʚʲʨʟʘʥʘʪʘ ʩ ʪʦʚʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʩʘ ʩʘʤʦ ʯʘʩʪ ʦʪ ʬʘʢʪʦʨʠʪʝ, 
ʜʦʚʝʣʠ ʜʦ ʥʦʚʦ ʥʘʯʘʣʦ ʚ ʥʘʫʢʘʪʘ ʟʘ ʶʨʠʜʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ, ʥʘʨʝʯʝʥʘ ʚ 
ʤʦʜʝʨʥʠʷ ʪʦʛʘʚʘ ʩʪʠʣ Ăʧʨʘʚʥʘ ʠʥʬʦʨʤʘʪʠʢʘò.  

ʉʲʚʨʝʤʠʝʪʦ ʥʘ ʪʘʟʠ ʥʘʫʯʥʘ ʠ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ ʩʝ ʬʦʨʤʠʨʘ ʦʪ 
ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʠ ʠ ʪʝʤʠ ï ʦʨʛʘʥʠʟʘʮʠʷ, ʦʙʨʘʙʦʪʢʘ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʘʚʥʘʪʘ 
ʤʘʪʝʨʠʷ; ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʧʨʘʚʠʪʝʣʩʪʚʦ ʠ 
ʝʣʝʢʪʨʦʥʥʦ ʫʧʨʘʚʣʝʥʠʝ; ʝʣʝʢʪʨʦʥʥʠ ʨʝʛʠʩʪʨʠ, ʚʢʣ. ʊʲʨʛʦʚʩʢʠʷ ʨʝʛʠʩʪʲʨ; 
ʜʦʩʪʲʧ ʜʦ ʝʚʨʦʧʝʡʩʢʦ ʠ ʥʘʮʠʦʥʘʣʥʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʯʨʝʟ ʧʨʘʚʥʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ. 
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ʂʲʤ ʪʘʟʠ ʤʘʪʝʨʠʷ ʩʝ ʜʦʙʘʚʷʪ ʠ ʪʝʤʠʪʝ, ʢʦʠʪʦ ɽʉ ʥʝ ʩʘʤʦ ʨʘʟʨʘʙʦʪʚʘ, ʥʦ ʠ 
ʧʨʝʧʦʨʲʯʚʘ ʥʘ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʜʘ ʧʨʠʩʲʝʜʠʥʷʪ ʫʩʠʣʠʷʪʘ ʩʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʥʘʮʠʦʥʘʣʥʠ ʠ ʦʙʱʥʦʩʪʥʠ ʧʨʦʛʨʘʤʠ - ʝʣʝʢʪʨʦʥʥʦ ʧʨʘʚʦʩʲʜʠʝ (e-justice); 
ʜʝʤʘʪʝʨʠʘʣʠʟʘʮʠʷ ʥʘ ʶʨʠʜʠʯʝʩʢʠʪʝ ʧʨʦʮʝʜʫʨʠ; ʦʪʥʦʚʦ ʝʣʝʢʪʨʦʥʥʦ 
ʧʨʘʚʠʪʝʣʩʪʚʦ; ʜʦʩʪʲʧ ʜʦ ʥʘʮʠʦʥʘʣʥʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ (N-Lex). ɹʝʟ 
ʘʣʪʝʨʥʘʪʠʚʘ ʩʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʟʘ ʧʦʣʟʚʘʥʝ ʥʘ ʠʟʪʦʯʥʠʮʠ ʢʘʪʦ Eur-Lex ï 
ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ɽʉ; ʜʦʩʪʲʧ ʜʦ ʦʙʱʥʦʩʪʥʘʪʘ ʧʨʘʢʪʠʢʘ 
(curia.europa.eu); ʜʦʩʪʲʧ ʜʦ ʥʘʮʠʦʥʘʣʥʘ ʩʲʜʝʙʥʘ ʧʨʘʢʪʠʢʘ (Caselex). 

ɽʉ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʦʚʝʞʜʘ ʠʜʝʷʪʘ ʟʘ ʧʦ-ʜʲʣʙʦʢ ʠ ʧʨʘʚʥʦ ʘʨʛʫʤʝʥʪʠʨʘʥ 
ʧʦʛʣʝʜ ʚʲʨʭʫ ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʘʚʠʪʝʣʩʪʚʦ ʯʨʝʟ ʨʝʜʠʮʘ 
ʠʥʠʮʠʘʪʠʚʠ, ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʢʦʠʪʦ ʝ ʧʦʜʛʦʪʦʚʢʘ ʥʝ ʩʘʤʦ ʟʘ ʧʨʘʢʪʠʢʘʪʘ ʥʘ 
ʶʨʠʩʪʘ, ʥʦ ʠ ʟʘ ʙʲʜʝʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʠ ʜʝʡʩʪʚʠʝ ʥʘ ʜʲʨʞʘʚʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ. 

ʊʝʟʠ ʠ ʜʨʫʛʠ ʩʲʱʝʩʪʚʝʥʠ ʧʨʦʙʣʝʤʠ ʩʝ ʠʟʫʯʘʚʘʪ ʚ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʫʯʝʙʥʘ 
ʜʠʩʮʠʧʣʠʥʘ Ăʇʨʘʚʥʘ ʠʥʬʦʨʤʘʪʠʢʘò, ʩʲʦʙʨʘʟʝʥʘ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ EULISP ï 
ʝʚʨʦʧʝʡʩʢʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʨʦʛʨʘʤʘ ʟʘ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʪʠʢʘ. ʊʘʟʠ ʧʨʦʛʨʘʤʘ 
ʧʨʦʜʲʣʞʘʚʘ ʠ ʩʝ ʨʘʟʚʠʚʘ ʯʨʝʟ ɽʚʨʦʧʝʡʩʢʦʪʦ ʣʷʪʥʦ ʫʯʠʣʠʱʝ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʧʨʘʚʦ. ʖʨʠʜʠʯʝʩʢʠʷʪ ʬʘʢʫʣʪʝʪ ʥʘ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ 
ʝʞʝʛʦʜʥʦ ʠʟʧʨʘʱʘ ʩʪʫʜʝʥʪʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʪʘʟʠ ʧʨʦʛʨʘʤʘ. ʆʪʥʦʚʦ ʦʙʘʯʝ ʪʨʷʙʚʘ 
ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʢʦʥʩʪʘʪʘʮʠʠʪʝ ʠ ʤʝʩʪʥʠʪʝ ʦʙʱʝʩʪʚʝʥʠ ʥʘʛʣʘʩʠ ʢʲʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʧʨʘʚʦ ʩʝ ʧʨʦʷʚʷʚʘʪ ʩʧʨʷʤʦ ʪʘʟʠ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ ʚ ʦʱʝ 
ʧʦ-ʟʘʩʠʣʝʥʠ ʯʝʨʪʠ. 

ʋʩʞʫʧ, ʢʦʥʢʨʝʪʥʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʶʨʠʜʠʯʝʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʆʪ ʥʘʯʘʣʦʪʦ ʥʘ 2007 ʛ. ʖʨʠʜʠʯʝʩʢʠʷʪ ʬʘʢʫʣʪʝʪ ʧʦʜʜʲʨʞʘ ʩʦʙʩʪʚʝʥ ʩʘʡʪ 
www.law.uni-sofia.bg. ʊʦʡ ʝ ʩʲʟʜʘʜʝʥ ʩ ʮʝʣ ʜʘ ʠʟʧʲʣʥʷʚʘ ʦʙʱʦʬʘʢʫʣʪʝʪʥʠ 
ʟʘʜʘʯʠ, ʜʘ ʦʨʛʘʥʠʟʠʨʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʜʘ ʧʦʜʧʦʤʘʛʘ ʦʙʫʯʠʪʝʣʥʠʷ 
ʧʨʦʮʝʩ. ɹʨʦʷʪ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʩʪʫʜʝʥʪʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʝ ʥʘʜ 5000, 
ʩʲʟʜʘʜʝʥʠʪʝ ʣʠʯʥʠ ʩʘʡʪʦʚʝ ʥʘʜʤʠʥʘʚʘʪ 600. ɺ ʧʨʦʮʝʩʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʪʦ 
ʦʙʫʯʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʧʨʘʚʦ ʩʘ ʠʟʜʘʜʝʥʠ ʥʘʜ 2000 ʩʝʨʪʠʬʠʢʘʪʘ ʟʘ 
ʝʣʝʢʪʨʦʥʥʠ ʧʦʜʧʠʩʠ. ʆʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʘ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ-ʁ ʨʠʩʪʠ 
ʩʝ ʦʢʘʟʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʝʩʢʪʦʧ ʧʨʠʣʦʞʝʥʠʷ ï 
Office, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʩʦʬʪʫʝʨ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʠʩʣʦʚʥʠ ʢʘʨʪʠ 
(mind maps). 

ʉʲʱʝʩʪʚʝʥʦ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʦʩʥʦʚʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʝ 
ʙʝʟʞʠʯʥʘʪʘ ʤʨʝʞʘ ʥʘ ʖʨʠʜʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ. ʏʨʝʟ ʪʘʟʠ ʤʨʝʞʘ  ʧʨʘʚʥʠʪʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʩʘ ʜʦʩʪʲʧʥʠ ʚ ʧʦʚʝʯʝʪʦ ʘʫʜʠʪʦʨʠʠ ʥʘ ʬʘʢʫʣʪʝʪʘ ʠ 
ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʣʝʢʮʠʠ, ʫʧʨʘʞʥʝʥʠʷ, ʩʝʤʠʥʘʨʠ, ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ 
ʨʘʙʦʪʘ, ʥʘʫʯʥʠ ʧʨʦʷʚʠ, ʢʨʲʞʦʯʥʠ ʩʙʠʨʢʠ ʠ ʧʨ. ʊʦʟʠ ʜʦʩʪʲʧ ʚ ʩʲʯʝʪʘʥʠʝ ʩ 
ʜʝʩʢʪʦʧ-ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʩʲʨʚʲʨʠʪʝ ʠ ʩʘʡʪʘ ʥʘ ʬʘʢʫʣʪʝʪʘ ʚ ʩʲʚʢʫʧʥʦʩʪ 
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ʦʩʠʛʫʨʷʚʘʪ ʤʥʦʛʦ ʜʦʙʨʠ ʫʩʣʦʚʠʷ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ ʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʶʨʠʜʠʯʝʩʢʠʪʝ 
ʜʠʩʮʠʧʣʠʥʠ ʢʘʢʪʦ ʟʘ ʩʪʫʜʝʥʪʠ, ʪʘʢʘ ʠ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. 

ʊʙʢʫʳʫ ʦʙ ʞʝʦʙ ʬʰʞʚʦʙ ʝʡʪʯʡʨʤʡʦʙ ʩʣʫʞʠ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ 
ʶʨʠʜʠʯʝʩʢʦʪʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ. ʊʦʡ  ʝ ʦʙʱʦʜʦʩʪʲʧʝʥ ʠ ʩʲʜʲʨʞʘ: ʫʯʝʙʝʥ 
ʧʣʘʥ, ʚʲʧʨʦʩʥʠʢ, ʠʟʠʩʢʚʘʥʠʷ ʧʦ ʫʯʝʙʥʠʷ ʧʣʘʥ; ʧʨʝʧʦʨʲʯʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ, 
ʧʨʝʟʝʥʪʘʮʠʠ, ʠ ʧʨ.; ʬʦʨʫʤ, ʚʨʲʟʢʠ, ʥʦʚʠʥʠ ʧʦ RSS ʢʘʥʘʣʠ. ʊʘʢʘ ʧʦ ʝʩʪʝʩʪʚʝʥ 
ʥʘʯʠʥ ʩʝ ʧʦʩʪʠʛʘ ʦʙʝʜʠʥʝʥʠʝ ʥʘ ʥʘʫʯʥʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʠ ʫʩʠʣʠʷ ʩ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʲʚʤʝʩʪʥʦ ʠʟʧʦʣʟʚʘʥʝ. 

ʂʲʤ ʪʦʟʠ ʦʙʱ ʩʘʡʪ ʩʝ ʩʲʟʜʘʚʘ ʩʘʤʦʩʪʦʷʪʝʣʝʥ ʩʘʡʪ ʟʘ ʚʩʝʢʠ ʢʫʨʩ ʠ ʬʦʨʤʘ 
ʥʘ ʦʙʫʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʧʨʘʚʦ ʠʤʘ ʪʦʣʢʦʚʘ ʩʘʡʪʘ, ʢʦʣʢʦʪʦ 
ʢʫʨʩʘ ʩʘ ʠʟʧʦʣʟʚʘʣʠ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. 

ʉʘʡʪʲʪ ʥʘ ʢʦʥʢʨʝʪʝʥ ʢʫʨʩ ʩʝ ʩʲʩʪʦʠ ʦʪ: 
ü ʃʝʢʮʠʠ ʚʲʚ ʚʠʜ ʥʘ ʧʨʝʟʝʥʪʘʮʠʠ, ʢʘʢʪʦ ʩʘ ʠʟʥʝʩʝʥʠ ʚ ʟʘʣʘʪʘ; 
ü ʃʝʢʮʠʠ ʩ ʚʲʧʨʦʩʠ ï ʟʘʜʲʣʞʠʪʝʣʥʦ ʠʟʧʲʣʥʝʥʠʝ; 
ü ʊʝʩʪʦʚʝ ï ʥʝʟʘʜʲʣʞʠʪʝʣʥʦ ʠʟʧʲʣʥʝʥʠʝ; 
ü ʇʨʘʢʪʠʢʫʤʠ ʠ ʟʘʜʘʯʠ; 
ü ʇʨʦʛʨʘʤʠ ʥʘ ʬʘʢʫʣʪʝʪʥʠʪʝ ʩʲʨʚʲʨʠ ʟʘ ʦʪʜʘʣʝʯʝʥʘ ʨʘʙʦʪʘ ʚ ʜʝʩʢʪʦʧ-
ʨʝʞʠʤ. 

ʋʞʪʫʧʛʞʫʞ ʩʘ ʜʚʘ ʚʠʜʘ ï ʦʙʫʯʘʚʘʱʠ ʠ ʦʮʝʥʷʚʘʱʠ. 

ʆʙʫʯʘʚʘʱʠʪʝ ʪʝʩʪʦʚʝ ʩʘ ʯʘʩʪ ʦʪ ʚʩʷʢʘ ʦʥʣʘʡʥ-ʧʫʙʣʠʢʫʚʘʥʘ ʣʝʢʮʠʷ. 
ɺʩʷʢʘ ʪʘʢʘʚʘ ʣʝʢʮʠʷ ʩʲʜʲʨʞʘ ʩʨʝʜʥʦ 6 ʚʲʧʨʦʩʘ, ʝʜʠʥ ʦʪ ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ 
ʟʘʜʘʯʘ ʟʘ ʩʲʩʪʘʚʷʥʝ ʧʣʘʥʘ ʥʘ ʣʝʢʮʠʷʪʘ. ɺʲʧʨʦʩʠʪʝ ʩʝ ʧʦʚʪʘʨʷʪ, ʜʦʢʘʪʦ 
ʩʪʫʜʝʥʪʲʪ ʥʝ ʜʘʜʝ ʚʝʨʝʥ ʦʪʛʦʚʦʨ ʥʘ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʷʭ. ɺʩʝʢʠ ʪʝʩʪ ʩʝ ʧʫʙʣʠʢʫʚʘ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʣʝʢʮʠʷʪʘ ʩ ʠʥʩʪʨʫʢʪʠʚʝʥ ʩʨʦʢ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʩʨʝʜʥʦ 10 
ʜʥʠ. ʊʦʟʠ ʚʠʜ ʪʝʩʪʦʚʝ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ. 

ʆʮʝʥʷʚʘʱʠʪʝ ʪʝʩʪʦʚʝ ʩʝ ʩʲʟʜʘʚʘʪ ʟʘ ʦʪʜʝʣʥʘ ʪʝʤʘ ʠʣʠ ʛʨʫʧʘ ʢʦʥʩʧʝʢʪʥʠ 
ʪʝʤʠ. ʇʨʠʣʘʛʘʪ ʩʝ ʩʪʘʥʜʘʨʪʥʠ ʪʝʭʥʦʣʦʛʠʠ ï ʩʣʫʯʘʡʥʠ ʚʲʧʨʦʩʠ, ʨʘʟʤʝʩʪʚʘʥʝ ʥʘ 
ʦʪʛʦʚʦʨʠʪʝ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʦʙʱʦ 5 ʪʠʧʘ ʚʲʧʨʦʩʠ. ʊʝʩʪʦʚʝʪʝ ʧʦʟʚʦʣʷʚʘʪ 
ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʲʣʥʝʥʠʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʜʦʙʲʨ ʨʝʟʫʣʪʘʪ. ɺʲʟʣʘʛʘʪ ʩʝ 2-3-4 
ʧʲʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ʩʝʤʝʩʪʲʨʘ. ɺʩʷʢʦ ʚʲʟʣʘʛʘʥʝ ʝ ʜʦʩʪʲʧʥʦ ʦʪ ʩʪʫʜʝʥʪʘ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʧʨʝʛʣʝʞʜʘ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʚʩʝʢʠ ʩʪʫʜʝʥʪ ʟʘ 
ʚʩʝʢʠ ʪʝʩʪ. ʊʝʟʠ ʪʝʩʪʦʚʝ ʩʘ ʥʝʟʘʜʲʣʞʠʪʝʣʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ. 
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ʂʨʘʪʢʘʪʘ ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʪʝʩʪʦʚʠʪʝ ʠʟʧʲʣʥʝʥʠʷ ʧʦ ʝʜʥʘ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ 
ʧʦʢʘʟʚʘ: 

ʇʚʬʰʙʛʙʲʡ ʫʞʪʫʧʛʞ ð ʠʙʝʳʤʟʡʫʞʤʦʧ ʡʠʨʳʤʦʞʦʡʞ  

ʉʨʝʜʝʥ ʙʨʦʡ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ ʟʘ 1 ʠʟʧʠʪʝʥ ʚʲʧʨʦʩ  6  

ɹʨʦʡ ʠʟʧʠʪʥʠ ʚʲʧʨʦʩʠ  50  

ɽʜʠʥ ʩʪʫʜʝʥʪ ʦʪʛʦʚʘʨʷ ʧʨʝʟ ʩʝʤʝʩʪʲʨʘ ʥʘ ʟʘʜʲʣʞʠʪʝʣʥʠ ʚʲʧʨʦʩʠ  300  

ʉʪʫʜʝʥʪʠ ï ʨʝʜʦʚʥʦ ʠ ʟʘʜʦʯʥʦ ʦʙʫʯʝʥʠʝ - ʥʘʜ  500  

ʇʚʲ ʚʩʧʢ ʦʙ ʛʳʨʩʧʪʡ ʡ ʧʫʜʧʛʧʩʡ ʠʙ ʪʞʥʞʪʫʳʩʙ  150 000  

 

ʇʯʞʦʸʛʙʲʡ ʫʞʪʫʧʛʞ ð ʦʞʠʙʝʳʤʟʡʫʞʤʦʧ ʡʠʨʳʤʦʞʦʡʞ  

ɽʜʠʥ ʩʪʫʜʝʥʪ ʦʪʛʦʚʘʨʷ ʧʨʝʟ ʩʝʤʝʩʪʲʨʘ ʥʘ  104  

ʉʪʫʜʝʥʪʠ ï ʨʝʜʦʚʥʦ ʠ ʟʘʜʦʯʥʦ ʦʙʫʯʝʥʠʝ - ʥʘʜ  500  

ʇʚʲ ʚʩʧʢ ʦʙ ʛʳʨʩʧʪʡ ʡ ʧʫʜʧʛʧʩʡ ʠʙ ʪʞʥʞʪʫʳʩʙ  52 000  

 

ʅʷʢʦʣʢʦ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ ʚ ʖʨʠʜʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ, ʤʝʞʜʫ ʢʦʠʪʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʧʨʘʚʦ, ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʪʠʢʘ, ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ ʠ ʧʨ. ʧʨʠʣʘʛʘʪ 
ʠʟʯʝʨʧʘʪʝʣʥʦ ʢʲʤ ʩʚʦʝʪʦ ʩʲʜʲʨʞʘʥʠʝ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʚʲʡ ʣʧʦʪʫʙʫʙʯʡʡ: 

ü ʧʦʩʪʠʛʘ ʩʝ ʥʝʧʨʝʢʲʩʥʘʪ ʫʯʝʙʝʥ ʧʨʦʮʝʩ; 

ü ʩʪʫʜʝʥʪʲʪ ʝ ʘʥʛʘʞʠʨʘʥ ʦʪ ʧʲʨʚʠʷ ʜʝʥ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ; 

ü ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʙʦʪʘʪʘ ʥʘ ʩʪʫʜʝʥʪʘ ʠ ʪʝʢʫʱʠʷʪ ʢʦʥʪʨʦʣ ʩʘ ʜʦʩʪʲʧʥʠ; 

ü ʤʦʪʠʚʠʨʘʥʠʷʪ ʩʪʫʜʝʥʪ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʲʣʥʘ ʠʟʷʚʘ; 

ü ʥʝʤʦʪʠʚʠʨʘʥʠʷʪ ʩʪʫʜʝʥʪ ʝ ʧʦʜʣʦʞʝʥ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪ ʢʦʥʪʨʦʣ; 

ü ʦʮʝʥʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʧʦ ʤʥʦʛʦ 
ʢʨʠʪʝʨʠʠ ʠ ʯʨʝʟ ʧʦʚʠʰʘʚʘʱʘ ʩʝ ʩʢʘʣʘ ʟʘ ʦʮʝʥʢʘ; 

ü ʚʨʝʤʝʪʦ, ʢʦʝʪʦ ʩʪʫʜʝʥʪʲʪ ʧʨʝʢʘʨʚʘ ʟʘ ʦʙʤʠʩʣʷʥʝ ʥʘ ʤʘʪʝʨʠʷʪʘ, ʩʝ 
ʫʚʝʣʠʯʘʚʘ ʤʥʦʛʦʢʨʘʪʥʦ; 

ü ʫʩʠʣʠʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʢʘʢʪʦ ʠ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʩʪʫʜʝʥʪʩʢʘʪʘ ʘʢʪʠʚʥʦʩʪ ʩʝ 
ʫʚʝʣʠʯʘʚʘʪ ʥʷʢʦʣʢʦ ʧʲʪʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʝ. 
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ʖʨʠʜʠʯʝʩʢʠʷʪ ʬʘʢʫʣʪʝʪ ʥʘ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʝʜʧʨʠʝʤʘ 
ʠʥʠʮʠʘʪʠʚʠ ʟʘ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʇʨʝʟ ʟʠʤʥʠʷ 
ʩʝʤʝʩʪʲʨ ʥʘ 2009 ʛ. ʬʘʢʫʣʪʝʪʲʪ ʧʨʦʚʝʜʝ ɽʞʦ ʦʙ ʡʦʭʧʩʥʙʯʡʧʦʦʡʫʞ 
ʫʞʮʦʧʤʧʜʡʡ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʢʦʡʪʦ 11 ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʟʥʝʩʦʭʘ ʜʦʢʣʘʜʠ, ʘ 6 
ʩʪʫʜʝʥʪʘ ʧʨʝʜʩʪʘʚʠʭʘ ʩʚʦʠ ʧʨʠʥʦʩʠ. ɺ ʩʲʱʠʷ ʜʝʥ ʙʷʭʘ ʜʘʜʝʥʠ 98 ʢʦʥʩʫʣʪʘʮʠʠ 
ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʬʘʢʫʣʪʝʪʥʠʷ ʩʘʡʪ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʚʝʜʝʥʠʪʝ ʨʘʟʠʩʢʚʘʥʠʷ 
ʙʷʭʘ ʬʦʨʤʫʣʠʨʘʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʝʢʫʱʠ ʠ ʜʲʣʛʦʩʨʦʯʥʠ 
ʟʘʜʘʯʠ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ 
ʚʲʚ ʬʘʢʫʣʪʝʪʘ. 

ʂʘʪʦ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʪʝʟʠ ʫʩʠʣʠʷ ʖʨʠʜʠʯʝʩʢʠʷʪ ʬʘʢʫʣʪʝʪ ʦʨʛʘʥʠʟʠʨʘ 
ʢʦʥʬʝʨʝʥʮʠʷ  òʁʦʭʧʩʥʙʯʡʧʦʦʡʫʞ ʫʞʮʦʧʤʧʜʡʡ ʛ ʷʩʡʝʡʰʞʪʣʧʫʧ ʧʚʬʰʞʦʡʞó  
ʥʘ 14  ʤʘʡ 2010 ʛ. ʏʘʩʪ ʦʪ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʝ ʦʙʷʚʝʥʠʷʪ ʢʦʥʢʫʨʩ ʟʘ ʥʘʡ-ʜʦʙʨʘ 
ʶʨʠʜʠʯʝʩʢʘ ʤʠʩʣʦʚʥʘ ʢʘʨʪʘ ʩ ʫʯʘʩʪʥʠʮʠ ï ʩʪʫʜʝʥʪʠ, ʠʟʫʯʘʚʘʱʠ ʧʨʘʚʦ ʠ ʧʨʘʚʥʠ 
ʥʘʫʢʠ. 

ɺ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʪʝʟʠ ʥʘʯʘʣʥʠ ʩʪʲʧʢʠ ʘʚʪʦʨʲʪ ʩʤʷʪʘ ʟʘ ʥʝʦʙʭʦʜʠʤʦ 
ʚʢʣʶʯʚʘʥʝ ʥʘ ʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʶʨʠʜʠʯʝʩʢʦ ʦʙʫʯʝʥʠʝ ʚ ʉʪʨʘʪʝʛʠʷʪʘ ʟʘ 
ʨʝʬʦʨʤʘʪʘ ʚ ʩʲʜʝʙʥʘʪʘ ʩʠʩʪʝʤʘ - 2010. ʆʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʘʚʘʪ 
ʥʷʢʦʣʢʦ ʠʥʠʮʠʘʪʠʚʠ: ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʱ ʶʨʠʜʠʯʝʩʢʠ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʦʨʪʘʣ; 
ʚʲʚʝʞʜʘʥʝ ʚʲʚ ʚʩʠʯʢʠ ʶʨʠʜʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʘʚʥʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ; ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ 
ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʫʝʜʥʘʢʚʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʦʮʝʥʢʠʪʝ ʚ ʶʨʠʜʠʯʝʩʢʠʪʝ 
ʬʘʢʫʣʪʝʪʠ. 

ʐʞʫʛʳʩʫʧ, ʩʲʟʜʘʚʘ ʩʝ ʥʦʚʘ ʘʢʘʜʝʤʠʯʥʘ ʩʨʝʜʘ. ʉʲʱʝʩʪʚʝʥʠ ʥʝʡʥʠ ʯʝʨʪʠ 
ʩʘ: ʪʷ ʝ ʢʘʯʝʩʪʚʝʥʦ ʥʦʚʘ ʩʨʝʜʘ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ; 
ʧʦʢʘʟʚʘ  ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʚʨʲʟʢʘ ʩ ʧʨʘʢʪʠʢʘʪʘ ʠ ʧʨʠʣʦʞʥʘ 
ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ; ʦʨʛʘʥʠʟʠʨʘ ʠ ʧʨʝʜʦʩʪʘʚʷ ʟʥʘʯʠʪʝʣʥʘ 
ʯʘʩʪ ʦʪ ʥʝʦʙʭʦʜʠʤʘʪʘ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʮʠʷ; ʦʩʠʛʫʨʷʚʘ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪ ʢʦʥʪʨʦʣ ʥʘ ʩʪʫʜʝʥʪʩʢʦʪʦ ʫʯʘʩʪʠʝ ʚ ʫʯʝʙʥʠʷ 
ʧʨʦʮʝʩ ʠ ʟʘ ʨʝʟʫʣʪʘʪʥʦʩʪ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ. 

ɺ ʪʘʟʠ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʥʦʚʠ ʢʘʯʝʩʪʚʘ ʝʜʥʦ ʦʪ ʪʷʭ ʠʤʘ ʦʩʦʙʝʥʦ ʟʥʘʯʝʥʠʝ ʥʝ 
ʩʘʤʦ ʟʘ ʶʨʠʜʠʯʝʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʦ ʠ ʚ ʧʦ-ʦʙʱʠʷ ʢʦʥʪʝʢʩʪ ʥʘ ʶʨʠʜʠʯʝʩʢʘʪʘ 
ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ. 

ʖʨʠʜʠʯʝʩʢʘʪʘ ʤʘʪʝʨʠʷ ʠʤʘ ʩʚʦʠʪʝ ʦʩʦʙʝʥʦʩʪʠ. ʊʝ ʩʝ ʦʪʨʘʟʷʚʘʪ ʠ ʚʲʨʭʫ 
ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ʉʪʫʜʝʥʪʠʪʝ ʧʦʣʫʯʘʚʘʪ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩʲʩ 
ʩʧʝʮʠʬʠʯʥʠ ʠʜʝʘʣʥʠ ʦʙʝʢʪʠ ʢʘʪʦ: ʥʦʨʤʘʪʠʚʥʠ ʩʪʨʫʢʪʫʨʠ, ʥʘʧʨ. ʩʲʜʝʙʥʠ ʠ 
ʟʘʢʦʥʦʜʘʪʝʣʥʠ ʧʨʦʮʝʜʫʨʠ, ʥʦʨʤʘʪʠʚʥʠ ʢʦʥʩʪʨʫʢʮʠʠ; ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʩʪʨʫʢʪʫʨʠ 
ʥʘ ʜʲʨʞʘʚʥʠ ʦʨʛʘʥʠ ʚ ʟʘʢʦʥʦʜʘʪʝʣʥʘʪʘ, ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʠ ʩʲʜʝʙʥʘʪʘ ʚʣʘʩʪ. 
ʨʘʟʚʠʪʠ ʩʠʩʪʝʤʠ ʦʪ ʧʨʘʚʥʠ ʧʦʥʷʪʠʷ, ʥʘʧʨ. ʝʚʨʦʧʝʡʩʢʠʷ ʪʝʟʘʫʨʫʩ Eurovoc. 
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ɽʪʦ ʟʘʱʦ ʧʦʜʭʦʜʷʱʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘʤʠʨʘʪ ʧʦʟʥʘʪʠʪʝ ʤʝʪʦʜʠ ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʢʘʪʦ ʩʝʤʘʥʪʠʯʥʠ ʤʨʝʞʠ, ʬʨʝʡʤʠ ʠ ʧʨ.,  ʢʘʢʪʦ ʠ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʨʘʟ ʥʘ ʪʝʟʠ ʧʨʝʜʩʪʘʚʷʥʠʷ ʢʘʪʦ 
ʢʦʥʮʝʧʪʫʘʣʥʠ/ʤʠʩʣʦʚʥʠ ʢʘʨʪʠ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʩʲʚʨʝʤʝʥʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ  ʚ ʜʝʩʢʪʦʧ ʠ ʦʥʣʘʡʥ 
ʚʘʨʠʘʥʪʠ ʩʘ ʠʟʛʨʘʜʝʥʠ ʢʦʥʮʝʧʪʫʘʣʥʠ ʤʨʝʞʠ ʩ ʶʨʠʜʠʯʝʩʢʦ ʩʲʜʲʨʞʘʥʠʝ. ʊʘʢʘ 
ʥʘʧʨʠʤʝʨ ʩʘ ʩʲʟʜʘʜʝʥʠ ʥʦʨʤʘʪʠʚʥʠ ʩʪʨʫʢʪʫʨʠ, ʩ 200 000 ʝʣʝʤʝʥʪʘ ʠ 358 000 
ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ, ʘ ʧʦʣʫʯʝʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʩʘ ʜʦʩʪʲʧʥʠ ʢʘʪʦ ʯʘʩʪ ʦʪ ʩʘʡʪʘ ʥʘ 
ʩʲʦʪʚʝʪʥʘʪʘ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ. 

ʉʪʫʜʝʥʪʠʪʝ ʧʦʣʫʯʘʚʘʪ ʠ ʠʟʧʲʣʥʷʚʘʪ ʟʘʜʘʯʠ ʟʘ ʩʲʟʜʘʚʘʥʝ, ʦʙʤʝʥ ʠ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʦʨʤʘʪʠʚʥʠ, ʢʦʥʮʝʧʪʫʘʣʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʩʪʨʫʢʪʫʨʠ. 
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ʊʘʢʘ ʩʲʟʜʘʜʝʥʠʪʝ ʥʦʨʤʘʪʠʚʥʠ ʠ ʢʦʥʮʝʧʪʫʘʣʥʠ ʩʪʨʫʢʪʫʨʠ ʠʤʘʪ ʰʠʨʦʢʦ 

ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʩʘʤʦ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʧʨʘʚʥʘʪʘ ʤʘʪʝʨʠʷ, ʥʦ ʠ 
ʢʘʪʦ ʦʩʥʦʚʘ ʥʘ ʥʦʚʠ ʤʝʪʦʜʠ ʩ ʰʠʨʦʢʦ ʧʨʠʣʦʞʥʦ ʧʦʣʝ ï ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ, 
ʧʨʘʢʪʠʢʘ, ʧʨʘʚʦʧʨʠʣʘʛʘʥʝ. ʆʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʠ ʩʘ ʪʝʭʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʚ 
ʜʝʡʥʦʩʪʠʪʝ, ʩʲʧʨʦʚʦʞʜʘʱʠ ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʘʚʠʪʝʣʩʪʚʦ ʠ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʧʨʘʚʦʩʲʜʠʝ, ʢʲʜʝʪʦ ʩʝ ʧʦʩʪʘʚʷʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ Ăʜʝʤʘʪʝʨʠʘʣʠʟʘʮʠʷ ʥʘ 
ʶʨʠʜʠʯʝʩʢʠʪʝ ʧʨʦʮʝʜʫʨʠò. 
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ʉɹʀɻʁʋʁɾʋʇ ʆɹ ɾɽʆɹ ʋɾʎʆʇʄʇɼʁʐʆʇ ʇʉʁɾʆʋʁʉɹʆɹ ʅɹɼʁʊʋʓʉʊʃɹ 

ʈʉʇɼʉɹʅɹ ʈʇ ʁʆʍʇʉʅɹʋʁʃɹ  

ʜʦʮ. ʜ-ʨ ʖʣʠʘʥʘ ʇʝʥʝʚʘ1, ʜʦʮ. ʜ-ʨ ʉʪʘʥʠʩʣʘʚ ʀʚʘʥʦʚ 

ɼʝʧʘʨʪʘʤʝʥʪ ñʀʥʬʦʨʤʘʪʠʢʘò ʅɹʋ 
ʙʫʣ. ʄʦʥʪʝʚʠʜʝʦ 21, 1618 ʉʦʬʠʷ 
jpeneva@nbu.bg; sivanov@nbu.bg 

ʈʝʟʶʤʝ 

ʇʨʝʜʩʪʘʚʝʥʘ ʝ ʝʜʥʘ ʢʦʥʢʨʝʪʥʘ ʤʘʛʠʩʪʲʨʩʢʘ ʧʨʦʛʨʘʤʘ. ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʦʙʱʠʷʪ 
ʟʘʤʠʩʲʣ, ʮʝʣʝʚʘʪʘ ʛʨʫʧʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ʊʝʢʫʱʠʷʪ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʝʩ ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 
ʜʘʥʥʠ ʦʪ ʧʨʠʝʤʘ ʟʘ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʠ ʦʪ ʘʥʢʝʪʘ ʩ ʢʘʥʜʠʜʘʪʩʪʚʘʱʠʪʝ  ʟʘ 
ʫʯʝʙʥʘʪʘ 2009/2010 ʛʦʜʠʥʘ. ʇʨʠʚʝʜʝʥʠ ʩʘ ʜʘʥʥʠ ʟʘ ʜʠʧʣʦʤʠʨʘʥʝʪʦ ʠ ʨʝʘʣʠʟʘʮʠʷʪʘ 
ʥʘ ʟʘʚʲʨʰʠʣʠʪʝ ʧʨʦʛʨʘʤʘʪʘ ʩʪʫʜʝʥʪʠ. ɼʠʩʢʫʪʠʨʘ ʩʝ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 
ʯʨʝʟ ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʫʯʝʥʠʝ. ʎʝʣʪʘ ʝ ʜʘ ʩʝ 
ʦʪʛʦʚʦʨʠ ʥʘ ʠʥʪʝʨʝʩ ʢʲʤ ʧʨʦʛʨʘʤʘʪʘ, ʧʨʦʷʚʝʥ ʦʪ ʢʘʥʜʠʜʘʪʠ ʩ ʦʧʨʝʜʝʣʝʥʠ ʥʘʛʣʘʩʠ 
ʠ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʨʦʬʠʣ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʩʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʤʘʛʠʩʪʲʨʩʢʘ ʧʨʦʛʨʘʤʘ  

ɻʓɻɾɽɾʆʁɾ 

ɹʝʟʩʧʦʨʥʘ ʝ ʨʦʣʷʪʘ ʥʘ ʢʦʤʧʶʪʲʨʠʟʘʮʠʷʪʘ ʟʘ ʠʥʜʫʩʪʨʠʘʣʥʦʪʦ ʠ 
ʠʢʦʥʦʤʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ ʚ ʩʚʝʪʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 50 ʛʦʜʠʥʠ, ʢʘʢʪʦ ʠ ʨʦʣʷʪʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʦʙʱʝʩʪʚʦʪʦ. 
ʅʝ ʩʣʫʯʘʡʥʦ ʩʝ ʛʦʚʦʨʠ ʟʘ Ăʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦò, Ăʯʦʚʝʢʲʪ ʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʷ ʚʝʢò ʠ ʧʨ. ɺʦʜʝʱʘ ʨʦʣʷ ʟʘ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʥʘʧʨʝʜʲʢ ʠʤʘʪ 
ʛʦʣʝʤʠʪʝ ʭʘʨʜʫʝʨʥʠ ʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʙʘʟʠʨʘʥʠ ʦʩʥʦʚʥʦ ʚ ʉɸʑ ʠ 
ʜʘʣʝʯʥʠʷ ʠʟʪʦʢ. ʉʢʦʨʦʩʪʪʘ ʥʘ ʪʦʟʠ ʥʘʧʨʝʜʲʢ, ʢʘʢʪʦ ʠ ʟʘʙʘʚʷʥʝʪʦ ʥʘ 
ʦʙʱʝʩʪʚʝʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʥʠ ʨʘʟʚʠʪʠʝ, ʧʦʩʪʘʚʠʭʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʜʘʣʝʯ 
ʥʘʟʘʜ ʚ ʪʘʟʠ ʦʙʣʘʩʪ, ʚʲʧʨʝʢʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʟʥʘʯʠʪʝʣʝʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥ ʠ 
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʦʪʝʥʮʠʘʣ ʚ ʤʠʥʘʣʦʪʦ. ʆʩʚʝʥ ʛʦʣʝʤʠʪʝ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʦʧʝʨʘʪʦʨʠ, ʟʥʘʯʠʤʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ ʚ IT ʩʝʢʪʦʨʘ ʫ ʥʘʩ ʠʤʘʪ ʩʘʤʦ 
ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʧʨʝʜʤʝʪ ʥʘ ʜʝʡʥʦʩʪ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʩʦʬʪʫʝʨ ʠ 
ʜʦʩʪʘʚʢʘ ʥʘ ʀʥʪʝʨʥʝʪ. ʊʘʢʘ, ʦʙʱʝʩʪʚʝʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʠʪʦ 
ʜʝʧʘʨʪʘʤʝʥʪ ʀʥʬʦʨʤʘʪʠʢʘ ʦʩʲʱʝʩʪʚʷʚʘ ʩʚʦʷʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ ʩʝ 
ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ:  

                                                 
1
 ʉʝʢʮʠʷ ñʉʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ òʀʄʀ-ɹɸʅ 
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¶ ʥʘʣʠʯʠʝ ʥʘ ʨʘʟʛʲʨʥʘʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ, ʢʦʥʬʠʛʫʨʠʨʘʥʦ ʠ ʧʨʦʚʝʞʜʘʥʦ ʦʪ ʜʦʙʨʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʥʦ 
ʩ ʧʦʜʛʦʪʦʚʢʘ ʦʪ ʠʟʪʝʢʣʠʷ ʠʩʪʦʨʠʯʝʩʢʠ ʧʝʨʠʦʜ; 

¶ ʥʝʧʨʝʢʲʩʥʘʪʦ ʦʙʥʦʚʷʚʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʦʜʝʱʦ ʜʦ 
ʥʝʩʲʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʧʨʝʜʣʘʛʘʥʘʪʘ ʠ ʪʲʨʩʝʥʘʪʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ 
ʧʦʜʛʦʪʚʷʥʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ; 

¶ ʦʩʪʲʨ ʜʝʬʠʮʠʪ ʥʘ IT ʩʧʝʮʠʘʣʠʩʪʠ, ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʨʘʙʦʪʘ ʩ ʥʘʣʘʛʘʥʠʪʝ 
ʦʪ ʩʚʝʪʦʚʥʠʷ ʧʘʟʘʨ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ, ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʘʛʠʩʪʲʨʩʢʠ ʧʨʦʛʨʘʤʠ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʩ ʪʝʭʥʦʣʦʛʠʯʥʘ ʦʨʠʝʥʪʘʮʠʷ ʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠ ʩʦʮʠʘʣʥʦ 
ʦʙʫʩʣʦʚʝʥʦ ʠ ʥʘʤʠʨʘ ʫʙʝʜʠʪʝʣʥʦ ʧʦʪʚʲʨʞʜʝʥʠʝ ʚ ʣʠʮʝʪʦ ʥʘ ʜʝʡʩʪʚʘʱʠʪʝ 
ʧʨʦʛʨʘʤʠ ʦʪ ʪʦʟʠ ʪʠʧ ʫ ʥʘʩ ʠ ʚ ʯʫʞʙʠʥʘ. ɽʪʦ ʟʘʱʦ ʝ ʦʪ ʦʩʦʙʝʥʘ ʚʘʞʥʦʩʪ ʜʘ 
ʙʲʜʘʪ ʠʟʩʣʝʜʚʘʥʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʥʘʛʣʘʩʠ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʦʙʫʯʘʝʤʠ ʚ 
ʧʨʝʜʣʘʛʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʦ ï ʦʨʠʝʥʪʠʨʘʥʠ ʤʘʛʠʩʪʲʨʩʢʠ ʧʨʦʛʨʘʤʠ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʧʨʘʚʝʥʦ ʯʨʝʟ: ʘʥʘʣʠʟ ʥʘ ʪʝʢʫʱʠʷ ʠʥʪʝʨʝʩ 
ʢʲʤ ʧʨʦʛʨʘʤʘʪʘ, ʧʨʦʫʯʚʘʥʝ ʥʘ ʤʦʪʠʚʠʪʝ ʟʘ ʠʟʙʦʨ ʠ ʩʨʝʱʠ ʩ ʙʲʜʝʱʠ ʦʙʫʯʘʝʤʠ. 

ʅʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʷ ʝʜʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʝʩ 
ʢʲʤ ʤʘʛʠʩʪʲʨʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ñʉʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʀʥʪʝʨʥʝʪò ʥʘ ʅɹʋ. 
ɸʥʘʣʠʟʲʪ ʥʘ ʪʝʢʫʱʠʷ ʠʥʪʝʨʝʩ ʢʲʤ ʧʨʦʛʨʘʤʘʪʘ ʠ ʧʨʝʜʣʘʛʘʥʠʪʝ ʚ ʥʝʷ ʢʫʨʩʦʚʝ, 
ʢʘʢʪʦ ʠ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʠʟʙʦʨ ʤʦʞʝ ʜʘ ʩʣʫʞʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʥʝʡʥʘʪʘ 
ʟʥʘʯʠʤʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʢʘʪʦ ʦʨʠʝʥʪʠʨ ʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʠ ʜʝʡʩʪʚʠʷ ʧʦ 
ʥʝʡʥʦʪʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ. 

ʈʉʇɼʉɹʅɹ ăʊʇʍʋʌɾʉʆʁ ʋɾʎʆʇʄʇɼʁʁ ɻ ʁʆʋɾʉʆɾʋó ʃɹʋʇ 
ʇɺʉɹʀʇɻɹʋɾʄɾʆ ʈʉʇɾʃʋ 

ʄʘʛʠʩʪʲʨʩʢʘʪʘ ʧʨʦʛʨʘʤʘ "ʉʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʀʥʪʝʨʥʝʪ" ʦʬʠʮʠʘʣʥʦ 
ʩʪʘʨʪʠʨʘ ʧʨʝʟ ʦʢʪʦʤʚʨʠ 1999 ʛ. ʠ ʝ ʩʚʲʨʟʘʥʘ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʩ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ 
ʢʘʯʝʩʪʚʝʥʦ ʥʦʚʘ ʦʙʩʪʘʥʦʚʢʘ ʚ ʩʝʢʪʦʨʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, 
ʧʦʨʘʜʠ ʥʘʨʘʩʪʚʘʱʦʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʀʥʪʝʨʥʝʪ ʚ ʩʚʝʪʦʚʝʥ ʠ ʥʘʮʠʦʥʘʣʝʥ 
ʤʘʱʘʙ, ʘ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ - ʩ ʮʷʣʦʩʪʥʘʪʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʅɹʋ ʢʲʤ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʨʦʜʫʢʪʠ ʩ ʧʨʠʣʦʞʥʘ ʥʘʩʦʯʝʥʦʩʪ.  

ʉʲʚʨʝʤʝʥʥʘʪʘ ʠʥʜʫʩʪʨʠʷ ʝ ʧʨʷʢ ʧʦʪʨʝʙʠʪʝʣ ʥʘ ʥʘʫʢʘ. ʊʦʚʘ ʧʦʜʢʨʝʧʷ 
ʪʨʘʜʠʮʠʦʥʥʠʷ ʧʦʛʣʝʜ ʢʲʤ ʤʘʛʠʩʪʲʨʩʢʠʪʝ ʧʨʦʛʨʘʤʠ ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ ʧʦʜʛʦʪʚʝʥʠ 
ʢʘʜʨʠ ʩ ʦʨʠʝʥʪʘʮʠʷ ʢʲʤ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʠ ʨʘʟʚʦʡʥʘ ʜʝʡʥʦʩʪ. ʅʘʨʝʜ ʩ ʪʦʚʘ, 
ʯʠʩʪʦ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʜʝʡʥʦʩʪʠ ʩʲʱʦ ʠʟʠʩʢʚʘʪ ʟʥʘʯʠʪʝʣʝʥ ʦʙʝʤ ʦʪ ʟʥʘʥʠʷ ʠ 
ʫʤʝʥʠʷ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʫʩʚʦʝʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʙʘʢʘʣʘʚʲʨʩʢʘʪʘ ʩʪʝʧʝʥ 
ʥʘ ʦʙʫʯʝʥʠʝ. ɹʠʟʥʝʩʲʪ ʠʟʠʩʢʚʘ ʜʘ ʧʦʣʫʯʘʚʘ ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʭʦʨʘ 
ʩ ʢʨʠʪʠʯʥʦ ʠ ʠʥʦʚʘʪʠʚʥʦ ʤʠʩʣʝʥʝ, ʢʦʠʪʦ ʜʘ ʫʩʚʦʷʚʘʪ ʙʲʨʟʦ ʥʦʚʠʪʝ 
ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʠ ʜʘ ʫʤʝʷʪ ʜʘ ʨʘʙʦʪʷʪ ʚ ʝʢʠʧ. 

ʀʥʪʝʨʝʩʝʥ ʝ ʬʘʢʪʲʪ, ʯʝ ʧʘʟʘʨʲʪ ʥʘ ʪʨʫʜʘ ʧʦʝʤʘ ʠ ʥʘʤʠʨʘ ʩʲʦʪʚʝʪʥʘʪʘ 
ʥʠʰʘ ʟʘ ʣʠʮʘ ʩ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ɺ ʩʲʱʦʪʦ 
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ʚʨʝʤʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʧʦʥʪʘʥʥʦ ʧʨʝʥʘʩʦʯʚʘʥʝ ʢʲʤ ʀʊ ʩʝʢʪʦʨʘ ʥʘ ʣʠʮʘ ʩ ʚʠʩʰʝ 
ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʜʨʫʛʠ ʦʙʣʘʩʪʠ, ʢʘʪʦ ʪʷʭʥʘʪʘ ʧʨʝʢʚʘʣʠʬʠʢʘʮʠʷ ʚ ʧʦʚʝʯʝʪʦ 
ʩʣʫʯʘʠ ʝ ʧʨʝʜʤʝʪ ʥʘ ʩʘʤʦʠʥʠʮʠʘʪʠʚʘ. ʊʦʚʘ ʦʙʫʩʣʘʚʷ ʟʘʩʠʣʝʥ ʠʥʪʝʨʝʩ ʢʲʤ 
ʤʘʛʠʩʪʲʨʩʢʠ ʧʨʦʛʨʘʤʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʦʪ ʜʚʝ ʧʦʩʦʢʠ: ʙʘʢʘʣʘʚʨʠ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ, ʯʠʠʪʦ ʩʣʫʞʝʙʥʠ ʧʦʟʠʮʠʠ ʠʟʠʩʢʚʘʪ ʧʦ-ʚʠʩʦʢ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʮʝʥʟ; 
ʨʘʙʦʪʝʱʠ ʚ ʀʊ ʩʝʢʪʦʨʘ ʩʧʝʮʠʘʣʠʩʪʠ ʩ ʜʨʫʛʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʄʘʛʠʩʪʲʨʩʢʘ 
ʧʨʦʛʨʘʤʘ, ʫʜʦʚʣʝʪʚʦʨʷʚʘʱʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʪʘʢʘʚʘ ʰʠʨʦʢʘ 
ʘʫʜʠʪʦʨʠʷ, ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʧʨʘʛʤʘʪʠʯʥʘ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦ 
ʦʨʠʝʥʪʠʨʘʥʘ. 

ɿʘ ʟʘʧʠʩʚʘʥʝ ʚ ʧʨʦʛʨʘʤʘʪʘ, ʢʘʥʜʠʜʘʪʠʪʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʧʨʝʜʩʪʘʚʷʪ 
ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʟʘ ʦʧʨʝʜʝʣʝʥʠ ʢʦʤʧʝʪʝʥʮʠʠ [1]. ʂʘʥʜʠʜʘʪʠʪʝ, ʢʦʠʪʦ ʥʝ ʛʠ 
ʧʨʠʪʝʞʘʚʘʪ, ʩʝ ʥʘʩʦʯʚʘʪ ʦʪ ʧʨʠʝʤʥʘʪʘ ʢʦʤʠʩʠʷ ʢʲʤ ʧʦʜʛʦʪʚʠʪʝʣʝʥ ʙʣʦʢ, 
ʩʧʝʮʠʘʣʥʦ ʨʘʟʨʘʙʦʪʝʥ ʟʘ ʪʘʟʠ ʮʝʣ. ʇʨʠʣʦʞʥʠʪʝ ʢʫʨʩʦʚʝ ʥʘ ʧʨʘʢʪʠʢʘ ʩʝ 
ʦʙʥʦʚʷʚʘʪ ʚʩʷʢʘ ʛʦʜʠʥʘ, ʟʘʱʦʪʦ ʩʘ ʧʦʜʯʠʥʝʥʠ ʥʘ ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʤʘʢʩʠʤʘʣʥʘ 
ʘʢʪʫʘʣʥʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ. 

ʂʦʤʧʝʪʝʥʮʠʠʪʝ, ʚʲʨʭʫ ʢʦʠʪʦ ʧʨʦʛʨʘʤʘʪʘ ʘʢʮʝʥʪʠʨʘ, ʩʘ ʧʦʜʙʨʘʥʠ ʩ ʦʛʣʝʜ ʥʘ 
ʠʥʪʝʨʝʩʠʪʝ ʥʘ ʩʧʦʤʝʥʘʪʠʪʝ ʧʦ-ʛʦʨʝ ʜʚʝ ʛʨʫʧʠ ʧʦʪʝʥʮʠʘʣʥʠ ʦʙʫʯʘʝʤʠ. 
ʇʦʜʙʦʨʲʪ ʠʤ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʪʷʩʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʥʘ ʘʚʪʦʨʩʢʠʷ ʝʢʠʧ ʩ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʙʠʟʥʝʩʘ. ɿʘ ʜʘ ʠʤʘ ɹʲʣʛʘʨʠʷ ʩʠʣʥʘ ʀʊ ʧʦʟʠʮʠʷ ʝ ʥʝʦʙʭʦʜʠʤ 
ʥʝʧʨʝʢʲʩʥʘʪ ʧʘʨʪʥʴʦʨʩʢʠ ʜʠʘʣʦʛ ʤʝʞʜʫ ʙʠʟʥʝʩʘ ʠ ʘʢʘʜʝʤʠʯʥʘʪʘ ʦʙʱʥʦʩʪ 
ʦʪʥʦʩʥʦ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʜʫʩʪʨʠʷʪʘ ʠ ʥʫʞʜʠʪʝ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ ʩ 
ʨʘʟʣʠʯʥʠ ʧʨʦʬʠʣʠ. ɿʘ ʚʩʠʯʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʩʪʨʘʥʠ ï ʫʥʠʚʝʨʩʠʪʝʪʠ, 
ʨʘʙʦʪʦʜʘʪʝʣʠ ʠ ʩʪʫʜʝʥʪʠ - ʝ ʚʘʞʥʦ ʜʘ ʠʤʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʦʜʛʦʪʦʚʢʘʪʘ 
ʥʘ ʢʘʜʨʠ ʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʧʘʟʘʨʘ. ɺ ʧʨʦʛʨʘʤʘ ñʉʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʀʥʪʝʨʥʝʪò ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʙʠʟʥʝʩʘ ʫʯʘʩʪʚʘʪ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʢʘʪʦ ʛʦʩʪ-
ʣʝʢʪʦʨʠ ʚʦʜʝʡʢʠ ʦʪʜʝʣʥʠ ʟʘʥʷʪʠʷ, ʩʝʤʠʥʘʨʠ ʠ ʜʦʨʠ ʮʝʣʠ ʢʫʨʩʦʚʝ. ʇʦ ʪʦʟʠ 
ʥʘʯʠʥ ʚ ʢʨʘʪʢʦʩʨʦʯʝʥ ʧʣʘʥ ʩʝ ʟʘʧʲʣʚʘ ʣʠʧʩʘʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. ɺ 
ʜʦʧʲʣʥʝʥʠʝ ʝ ʥʘʣʠʮʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʟʥʘʥʠʷ ï ʥʦʚʠ 
ʪʝʭʥʦʣʦʛʠʠ, ʦʪ ʨʝʘʣʥʠʷ ʙʠʟʥʝʩ ʩʲʩ ʩʪʫʜʝʥʪʠʪʝ. ʄʥʦʛʦ ʬʠʨʤʠ ʧʨʝʜʣʘʛʘʪ 
ʩʪʘʞʘʥʪʩʢʠ ʧʨʦʛʨʘʤʠ, ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʩʝ ʦʙʚʲʨʞʘʪ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʟʥʘʥʠʷ ʩ 
ʧʨʘʢʪʠʯʝʩʢʠʪʝ ʫʤʝʥʠʷ ʠ ʧʦʤʘʛʘʪ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʜʘ ʧʨʠʜʦʙʠʷʪ ʨʝʘʣʝʥ ʦʧʠʪ. 

ʋʯʝʙʥʠʷʪ ʧʣʘʥ ʥʘ ʧʨʦʛʨʘʤʘ ñʉʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʀʥʪʝʨʥʝʪò ʩʣʝʜʚʘ 
ʩʪʘʥʜʘʨʪʥʘʪʘ ʩʭʝʤʘ ʟʘ ʤʘʛʠʩʪʲʨʩʢʘ ʧʨʦʛʨʘʤʘ ʚ ʅɹʋ. ʇʨʘʢʪʠʯʝʩʢʘʪʘ 
ʥʘʩʦʯʝʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʘʤʠʨʘ ʠʟʨʘʟ ʚ ʤʘʛʠʩʪʲʨʩʢʠʷ ʩʪʘʞ, ʢʦʡʪʦ ʩʪʫʜʝʥʪʠʪʝ 
ʪʨʷʙʚʘ ʜʘ ʧʨʦʚʝʜʘʪ ʚ ʨʝʘʣʥʘ ʨʘʙʦʪʥʘ ʩʨʝʜʘ (ʩʦʬʪʫʝʨʥʘ ʬʠʨʤʘ, ʀʊ ʦʪʜʝʣ ʥʘ 
ʬʠʨʤʘ ʠʣʠ ʜʨʫʛʘ ʦʨʛʘʥʠʟʘʮʠʷ). ʇʲʣʥʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʫʯʝʙʥʠʷ ʧʣʘʥ ʤʦʞʝ ʜʘ ʩʝ 
ʥʘʤʝʨʠ ʥʘ [2]. 

ʇʦʜʛʦʪʚʠʪʝʣʥʠʷʪ ʤʦʜʫʣ ʚʢʣʶʯʚʘ ʠʟʙʠʨʘʝʤʠ ʢʫʨʩʦʚʝ, ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʩʝ 
ʧʦʜʦʙʨʠ ʥʘʯʘʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʥʘ ʚʠʩʰʠʩʪʠ ʦʪ ʜʨʫʛʠ ʦʙʣʘʩʪʠ. 
ʆʩʥʦʚʥʘʪʘ ʮʝʣʝʚʘ ʛʨʫʧʘ ʥʘ ʪʦʟʠ ʤʦʜʫʣ ʩʘ ʩʧʝʮʠʘʣʠʩʪʠ ʩ ʚʠʩʰʝ ʠʥʞʝʥʝʨʥʦ ʠʣʠ 
ʠʢʦʥʦʤʠʯʝʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢʪʦ ʠ ʚʠʩʰʠʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʦʯʥʠʪʝ ʥʘʫʢʠ. 
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ʇʨʝʜʧʦʣʘʛʘ ʩʝ, ʯʝ ʚ ʙʘʢʘʣʘʚʲʨʩʢʘʪʘ ʩʠ ʩʪʝʧʝʥ ʪʝ ʩʘ ʧʦʣʫʯʠʣʠ ʥʷʢʘʢʚʘ 
ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʚ ʪʦʟʠ ʤʦʜʫʣ ʟʥʘʥʠʷʪʘ ʠʤ ʱʝ 
ʙʲʜʘʪ ʜʦʧʲʣʥʝʥʠ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʜʦ ʥʝʦʙʭʦʜʠʤʦʪʦ ʨʘʚʥʠʱʝ ʩ ʦʛʣʝʜ 
ʧʨʝʜʣʘʛʘʥʠʪʝ ʚ ʦʩʥʦʚʥʘʪʘ ʩʭʝʤʘ ʢʦʤʧʝʪʝʥʮʠʠ. 

ɺ ʦʩʥʦʚʥʘʪʘ ʩʭʝʤʘ ʩʘ ʟʘʩʪʲʧʝʥʠ ʩʣʝʜʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʢʦʤʧʶʪʲʨʥʠ 
ʘʨʭʠʪʝʢʪʫʨʠ ʠ ʤʨʝʞʠ; ʦʙʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ; ʠʥʬʦʨʤʘʮʠʦʥʥʘ 
ʩʠʛʫʨʥʦʩʪ; ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʙʘʟʠ ʜʘʥʥʠ; ʩʢʨʠʧʪʦʚʠ ʝʟʠʮʠ ʠ ʧʦʣʟʚʘʥʝ 
ʥʘ ʦʪʚʦʨʝʥ ʢʦʜ; Java ʠ .NET; ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʠʣʦʞʝʥʠʷ. ʂʘʢʪʦ ʤʦʞʝ ʜʘ ʩʝ 
ʨʘʟʙʝʨʝ ʠ ʦʪ ʟʘʛʣʘʚʠʷʪʘ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʢʫʨʩʦʚʝ, ʚʩʠʯʢʠ ʪʝ ʩʘ ʠʟʣʦʞʝʥʠ ʚ 
ʘʩʧʝʢʪ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʤʨʝʞʦʚʠ ʧʨʠʣʦʞʝʥʠʷ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 
ʠʟʧʦʣʟʚʘʥʠʪʝ ʧʣʘʪʬʦʨʤʠ, ʧʨʝʚʝʩ ʝ ʜʘʜʝʥ ʥʘ Java ʠ ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʪʚʦʨʝʥ ʢʦʜ 
(PHP). ʉʘʤʦ ʜʚʘ ʦʪ ʢʫʨʩʦʚʝʪʝ ʩʘ ʙʘʟʠʨʘʥʠ ʥʘ .NET, ʥʘʡ-ʚʝʯʝ ʟʘʨʘʜʠ 
ʧʨʝʦʙʣʘʜʘʚʘʱʘʪʘ ʧʨʘʢʪʠʢʘ ʥʘ ʤʘʣʢʠʷ ʠ ʩʨʝʜʝʥ ʩʦʬʪʫʝʨʝʥ ʙʠʟʥʝʩ ʫ ʥʘʩ ʠ ʟʘ ʜʘ 
ʩʝ ʩʲʟʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʩʨʘʚʥʷʚʘʪ ʘʣʪʝʨʥʘʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ. 
ʊʦʟʠ ʠʟʙʦʨ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ ʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʩʪʫʜʝʥʪʩʢʠʷ ʠʥʪʝʨʝʩ ʢʲʤ 
ʦʪʜʝʣʥʠʪʝ ʢʫʨʩʦʚʝ. 

ʈʇʋʉɾɺʁʋɾʄʊʃʁʘʋ ʁʆʋɾʉɾʊ ʃʓʅ ʈʉʇɼʉɹʅɹʋɹ ʁ ʅʇʋʁɻɹʏʁʘ ʆɹ 
ʃɹʆɽʁɽɹʋʁʋɾ 

ʇʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʝ ʙʝʰʝ ʚʲʟʤʦʞʥʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 
ʧʨʦʫʯʚʘʥʝ ʥʘ ʝʚʝʥʪʫʘʣʥʠʷ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʝʩ, ʪ.ʝ. ʭʘʨʘʢʪʝʨʥʠʷ ʟʘ 
ʩʲʚʨʝʤʝʥʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʨʦʝʢʪʠ Ăʘʥʘʣʠʟ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝò, ʦʩʥʦʚʘʚʘʱ 
ʩʝ ʥʘ ʜʦʩʪʦʚʝʨʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʘʥʥʠ. ɿʘ ʩʤʝʪʢʘ ʥʘ ʪʦʚʘ, ʘʥʘʣʠʟʲʪ ʥʘ 
ʪʝʢʫʱʠʷ ʠʥʪʝʨʝʩ ʢʲʤ ʧʨʦʛʨʘʤʘʪʘ ʠ ʧʨʝʜʣʘʛʘʥʠʪʝ ʚ ʥʝʷ ʢʫʨʩʦʚʝ ʤʦʞʝ ʜʘ ʩʣʫʞʠ 
ʟʘ ʦʮʝʥʢʘ ʥʘ ʥʝʡʥʘʪʘ ʟʥʘʯʠʤʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʢʘʪʦ ʦʨʠʝʥʪʠʨ ʟʘ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʠ ʜʝʡʩʪʚʠʷ ʧʦ ʥʝʡʥʦʪʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ.  

ʉ ʮʝʣ ʫʪʦʯʥʷʚʘʥʝ ʧʨʦʬʠʣʘ ʥʘ ʢʘʥʜʠʜʘʪʩʪʚʘʱʠʪʝ ʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʪʦʚʘ ï 
ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʧʨʠ ʚʭʦʜʥʦʪʦ ʠʥʪʝʨʚʶ ʩʝ ʧʨʦʚʝʞʜʘ ʘʥʦʥʠʤʥʘ 
ʘʥʢʝʪʘ. ʆʩʥʦʚʥʘʪʘ ʡ ʮʝʣ ʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʨʦʬʠʣʲʪ ʥʘ ʢʘʥʜʠʜʘʪʩʪʚʘʱʠʪʝ 
(ʦʩʥʦʚʥʠʪʝ ʛʨʫʧʠ ʦʙʫʯʘʝʤʠ) ʠ ʞʝʣʘʥʠʷʪ ʧʨʦʬʠʣ ʥʘ ʧʨʦʛʨʘʤʘʪʘ (ʧʨʝʜʧʦʯʠʪʘʥʠʷ 
ʢʲʤ ʧʨʘʢʪʠʯʝʩʢʠ ʠʣʠ ʪʝʦʨʝʪʠʯʥʦ ʦʨʠʝʥʪʠʨʘʥ ʫʯʝʙʝʥ ʧʣʘʥ). ʇʦ ʧʲʨʚʠʷ ʧʨʦʬʠʣ 
ʘʥʢʝʪʘʪʘ ʨʘʟʛʨʘʥʠʯʘʚʘ ʜʚʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ ʢʘʥʜʠʜʘʪʠ ï ʧʨʦʜʲʣʞʘʚʘʱʠ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʧʨʝʢʚʘʣʠʬʠʮʠʨʘʱʠ ʩʝ. ɿʘ 
ʧʨʝʢʚʘʣʠʬʠʮʠʨʘʱʠʪʝ ʩʝ ʢʘʥʜʠʜʘʪʠ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʩʪʝʧʝʥʪʘ ʥʘ ʮʝʣʝʥʘʩʦʯʝʥ 
ʠʟʙʦʨ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʘʟʚʠʪʠʝ, 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʢʘʪʦ ʭʠʙʨʠʜʥʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʞʝʣʘʥʠʝʪʦ ʟʘ 
ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʜʦʢʪʦʨʩʢʘ ʩʪʝʧʝʥ. 

ʇʦ ʚʪʦʨʠʷ ʧʨʦʬʠʣ ʘʥʢʝʪʘʪʘ ʨʘʟʛʨʘʥʠʯʘʚʘ ʥʘʛʣʘʩʠʪʝ ʥʘ ʢʘʥʜʠʜʘʪʠʪʝ ʟʘ 
ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʪʝʦʨʝʪʠʯʥʦ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʮʝʥʪʨʠʨʘʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ; 
ʩʪʝʧʝʥʪʘ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʥʘʛʣʘʩʠʪʝ ʠ ʧʨʝʜʣʘʛʘʥʦʪʦ ʦʪ ʧʨʦʛʨʘʤʘʪʘ; 
ʩʪʝʧʝʥ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪ ʥʘ ʧʨʝʮʝʥʢʘʪʘ ʥʘ ʢʘʥʜʠʜʘʪʠʪʝ. 
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ʆʪ ʤʦʪʠʚʘʮʠʦʥʥʦʪʦ ʝʩʝ, ʩ ʢʦʝʪʦ ʩʝ ʢʘʥʜʠʜʘʪʩʪʚʘ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʩʝ 
ʦʙʦʙʱʷʪ ʢʘʢʚʠ ʩʘ ʤʦʪʠʚʠʪʝ ʦʙʫʯʘʝʤʠʪʝ, ʟʘ ʜʘ ʠʟʙʝʨʘʪ ñʉʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ 
ʚ ʀʥʪʝʨʥʝʪò ʥʘ ʅɹʋ ʠʟʤʝʞʜʫ ʛʦʣʝʤʠʷ ʙʨʦʡ ʜʨʫʛʠ ʘʣʪʝʨʥʘʪʠʚʥʠ ʚʲʟʤʦʞʥʦʩʪʠ.  

ɺ ʪʝʤʘʪʠʯʥʦ ʦʪʥʦʰʝʥʠʝ ʧʨʦʛʨʘʤʘʪʘ ʝ ʩʲʧʦʩʪʘʚʠʤʘ ʩ ʘʥʘʣʦʛʠʯʥʠ 
ʤʘʛʠʩʪʲʨʩʢʠ ʧʨʦʛʨʘʤʠ, ʧʨʝʜʣʘʛʘʥʠ ʦʪ ʥʷʢʦʠ ʥʝʤʩʢʠ ʠ ʙʨʠʪʘʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ. 
ʂʦʤʧʝʪʝʥʮʠʠʪʝ, ʬʦʨʤʫʣʠʨʘʥʠ ʚ ʠʟʚʝʩʪʝʥ ʝʚʨʦʧʝʡʩʢʠ ʧʨʦʝʢʪ [3] ʚ ʪʝʤʘʪʠʯʥʠʪʝ 
ʥʘʧʨʘʚʣʝʥʠʷ ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʉʦʬʪʫʝʨʝʥ ʠʥʞʝʥʝʨʠʥʛ [4], ʠʤʘʪ ʦʙʱʘ 
ʯʘʩʪ, ʧʦʢʨʠʚʘʱʘ ʩʝ ʩ ʧʨʝʜʣʘʛʘʥʘʪʘ ʤʘʛʠʩʪʲʨʩʢʘ ʧʨʦʛʨʘʤʘ. 

ʅʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʙʨʦʷ ʥʘ ʥʦʚʦʧʨʠʝʪʠ ʩʪʫʜʝʥʪʠ ʠ ʦʙʱʠʷ ʙʨʦʡ ʩʪʫʜʝʥʪʠ 
ʩʚʠʜʝʪʝʣʩʪʚʘ ʟʘ ʥʘʨʘʩʪʚʘʱ ʠʥʪʝʨʝʩ ʢʲʤ ʧʨʦʛʨʘʤʘʪʘ (ʬʠʛ.1).  

ɺʩʧʢ ʪʫʬʝʞʦʫʡ
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ʬʠʛ.1 

ʇʨʝʟ ʫʯʝʙʥʘ 2009/2010 ʛʦʜʠʥʘ ʩʘ ʧʨʠʝʪʠ ʟʘ ʩʪʫʜʝʥʪʠ 51 ʢʘʥʜʠʜʘʪʠ. ʆʪ ʪʷʭ 
33 ʢʘʥʜʠʜʘʪʘ ʩʘ ʩ ʥʝʦʙʭʦʜʠʤʠʪʝ ʢʦʤʧʝʪʝʥʮʠʠ, 18 ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ 
ʧʦʜʛʦʪʚʠʪʝʣʥʠʷ ʙʣʦʢ, ʢʘʪʦ ʥʘ ʚʩʝʢʠ ʦʪ ʪʷʭ ʝ ʥʘʧʨʘʚʝʥʘ ʠʥʜʠʚʠʜʫʘʣʥʘ ʩʭʝʤʘ ʥʘ 
ʦʙʫʯʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʟʘʚʲʨʰʝʥʘʪʘ ʩʧʝʮʠʘʣʥʦʩʪ. ʇʨʦʬʠʣʲʪ ʥʘ 
ʧʦʩʪʲʧʚʘʱʠʪʝ ʩʪʫʜʝʥʪʠ ʧʦʪʚʲʨʞʜʘʚʘ ʧʨʠʚʣʝʢʘʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʟʘ 
ʮʷʣʘʪʘ ʮʝʣʝʚʘ ʛʨʫʧʘ. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠ ʧʨʦʬʠʣʲʪ ʥʘ ʥʦʚʦʧʨʠʝʪʠʪʝ 
ʩʪʫʜʝʥʪʠ ʧʦ ʫʥʠʚʝʨʩʠʪʝʪʠ (ʬʠʛ.2).  

ʆʪ ʘʥʢʝʪʠʪʝ ʩʝ ʚʠʞʜʘ, ʯʝ ʢʘʥʜʠʜʘʪʠʪʝ ʧʨʠʪʝʞʘʚʘʪ ʙʘʢʘʣʘʚʲʨʩʢʘ ʩʪʝʧʝʥ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ï 44%, ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠʣʠ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ï 9%, ʧʦ ʪʝʭʥʠʯʝʩʢʠ 
ʥʘʫʢʠ ï 30%, ʧʦ ʠʢʦʥʦʤʠʢʘ ï 12%. ʆʙʱʦ 60% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʘ ʘʥʛʘʞʠʨʘʥʠ ʚ 
ʀʊ ʩʝʢʪʦʨʘ. ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʢʘʥʜʠʜʘʪʠʪʝ ʧʨʠʪʝʞʘʚʘʪ ʩʝʨʪʠʬʠʢʘʪʠ, ʢʘʪʦ ʩʘʤʦ 
5% ʩʘ ʙʝʟ ʥʠʢʘʢʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʂʊ. ʆʯʘʢʚʘʥʘʪʘ 
ʧʦʟʠʮʠʷ, ʢʦʷʪʦ ʢʘʥʜʠʜʘʪʠʪʝ ʱʝ ʟʘʝʤʘʪ ʩʣʝʜ ʟʘʚʲʨʰʚʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʝ 
ʤʝʥʠʜʞʲʨ ʠʣʠ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʛʨʫʧʘ ï 67%. ʊʝ ʦʯʘʢʚʘʪ ʜʘ ʧʨʠʜʦʙʠʷʪ ʢʘʢʪʦ 
ʪʝʦʨʝʪʠʯʥʠ, ʪʘʢʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʥʠʷ ʠ ʥʘʤʠʨʘʪ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʜʦʙʨʝ 
ʙʘʣʘʥʩʠʨʘʥʘ. ʋʯʝʙʥʠʷʪ ʧʣʘʥ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛʠ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʥʘʧʲʣʥʦ. 
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ʌʠʛ.2 

ʆʪ ʤʦʪʠʚʘʮʠʦʥʥʠʪʝ ʝʩʝʪʘ ʥʘ ʢʘʥʜʠʜʘʪʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʚ ʤʘʛʠʩʪʲʨʩʢʘ 
ʧʨʦʛʨʘʤʘ ñʉʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʀʥʪʝʨʥʝʪò ʩʘ ʦʙʦʙʱʝʥʠ ʩʣʝʜʥʠʪʝ ʤʦʪʠʚʠ 
ʥʘ ʢʘʥʜʠʜʘʪʠʪʝ ʟʘ ʠʟʙʦʨ ʥʘ ʧʨʦʛʨʘʤʘʪʘ: 

1. ʈʘʙʦʪʷ ʢʘʪʦ ʧʨʦʛʨʘʤʠʩʪ, Web ʜʠʟʘʡʥʝʨ, ʨʘʟʨʘʙʦʪʯʠʢ, ʩʠʩʪʝʤʝʥ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠ ʜʨ., ʘ ʥʷʤʘʤ ʥʫʞʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ, ʟʘʱʦʪʦ ʩʲʤ 
ʟʘʚʲʨʰʠʣ ʜʨʫʛʘ ʩʧʝʮʠʘʣʥʦʩʪ ï ʠʥʞʝʥʝʨ, ʧʨʠʣʦʞʥʘ ʤʘʪʝʤʘʪʠʢʘ, ʂʉʊ, 
ʠʢʦʥʦʤʠʢʘ ʠ ʪ.ʥ. 

2. ɻʨʘʬʠʢʲʪ ʥʘ ʟʘʥʷʪʠʷʪʘ ʝ ʤʥʦʛʦ ʛʲʚʢʘʚ - ʤʦʛʘ ʜʘ ʨʘʙʦʪʷ ʠ ʜʘ ʫʯʘ. 

3. ʇʨʦʛʨʘʤʘʪʘ ʝ ʩʲʚʨʝʤʝʥʥʘ ʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʠʟʙʠʨʘʰ ʢʫʨʩʦʚʝ 
ʩʧʦʨʝʜ ʩʚʦʠʪʝ ʠʥʪʝʨʝʩʠ. 

4. ʇʦʜʛʦʪʦʚʢʘʪʘ, ʢʦʷʪʦ ʜʘʚʘ ʅɹʋ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ. 

5. ʉʲʚʨʝʤʝʥʥʘʪʘ ʤʘʪʝʨʠʘʣʥʘ ʙʘʟʘ ʥʘ ʅɹʋ ï ʢʦʤʧʶʪʨʠ, ʩʦʬʪʫʝʨ, 
ʙʠʙʣʠʦʪʝʢʘ ʝ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʘ ʚʘʞʥʦʩʪ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦ ʢʦʤʧʶʪʠʥʛ. 

6. ʇʦʜʭʦʜʷʱʦ ʝ ʩʲʯʝʪʘʚʘʥʝʪʦ ʥʘ ʜʠʩʮʠʧʣʠʥʠʪʝ ʚ ʫʯʝʙʥʠʷ ʧʣʘʥ ï ʜʦʙʲʨ 
ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. 

7. ʇʨʦʛʨʘʤʘʪʘ ʧʨʝʜʣʘʛʘ ʩʠʩʪʝʤʘʪʠʯʥʦ ʟʘʧʦʟʥʘʚʘʥʝ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ, ʢʦʝʪʦ ʩʧʦʤʘʛʘ ʟʘ ʜʦʙʨʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʘʟʚʠʪʠʝ. 

8. ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʩʘ ʝʨʫʜʠʨʘʥʠ ʩʧʝʮʠʘʣʠʩʪʠ. 

9. ʇʨʝʜʣʘʛʘʪ ʩʝ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠ 
ʧʨʦʝʢʪʠ. 

10. ʇʨʦʛʨʘʤʘʪʘ ʜʘʚʘ ʦʩʥʦʚʥʠ ʟʥʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʚʩʝʢʠ ʩʦʬʪʫʝʨʝʥ 
ʠʥʞʝʥʝʨ. 
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11. ʄʥʝʥʠʝʪʦ ʠ ʦʮʝʥʢʘʪʘ ʥʘ ʤʦʠʪʝ ʧʨʠʷʪʝʣʠ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʚ ʅɹʋ ʩʘ 
ʩʠʣʥʦ ʧʦʟʠʪʠʚʥʠ. 

12. ʇʨʦʛʨʘʤʘʪʘ ʝ ʦʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʘ ʟʘ ʚʩʝʢʠ, ʢʦʡʪʦ ʠʩʢʘ ʜʘ 
ʩʧʝʮʠʘʣʠʟʠʨʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ Web ʙʘʟʠʨʘʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ. 

13. ʇʨʦʛʨʘʤʘʪʘ ʩʝ ʧʦʜʢʨʝʧʷ ʦʪ Oracle Academic Initiative ï ʪʦʚʘ ʝ ʦʩʦʙʝʥʦ 
ʚʘʞʥʦ ʟʘ ʙʲʜʝʱʦ ʩʝʨʪʠʬʠʮʠʨʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ. 

ɼʘʥʥʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʠ ʠʥʪʝʨʝʩʲʪ ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ ʢʲʤ ʦʪʜʝʣʥʠʪʝ ʢʫʨʩʦʚʝ ʩʲʱʦ ʩʣʫʞʘʪ ʟʘ ʦʨʠʝʥʪʠʨ. ɼʠʧʣʦʤʠʨʘʥʠʪʝ 
ʩʪʫʜʝʥʪʠ ʦʪ 2002 ʛʦʜʠʥʘ ʜʦʩʝʛʘ ʩʘ 44 ʩ ʫʩʧʝʭ ʦʪ ʜʠʧʣʦʤʠʨʘʥʝʪʦ ï 5.80. 
ʆʩʦʙʝʥʦ ʛʦʣʷʤ ʝ ʠʥʪʝʨʝʩʲʪ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʢʲʤ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ɽʚʨʦʧʝʡʩʢʘ 
ʜʠʧʣʦʤʘ. ʇʲʣʥʘʪʘ ʠʟʙʠʨʘʝʤʦʩʪ ʥʘ ʢʫʨʩʦʚʝʪʝ ʧʦʟʚʦʣʷʚʘ ʧʦ ʙʨʦʷ ʥʘ ʟʘʧʠʩʘʥʠʪʝ 
ʚ ʦʪʜʝʣʥʠʪʝ ʢʫʨʩʦʚʝ ʩʪʫʜʝʥʪʠ ʜʘ ʩʝ ʩʲʜʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʝʩ ʧʦ ʪʝʤʘʪʠʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ɿʘʙʝʣʷʟʚʘ ʩʝ ʧʦʜʯʝʨʪʘʥ 
ʠʥʪʝʨʝʩ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʢʲʤ ʪʝʭʥʦʣʦʛʠʯʥʦ-ʦʨʠʝʥʪʠʨʘʥʠʪʝ ʢʫʨʩʦʚʝ. ɿʘʚʲʨʰʠʣʠʪʝ 
ʧʨʦʛʨʘʤʘʪʘ ʩʪʫʜʝʥʪʠ ʨʘʙʦʪʷʪ ʚʲʚ ʚʦʜʝʱʠ ʩʦʬʪʫʝʨʥʠ ʢʦʤʧʘʥʠʠ ʚ ɹʲʣʛʘʨʠʷ ʠ 
ʯʫʞʙʠʥʘ. ʏʘʩʪ ʦʪ ʪʷʭ ʧʨʦʜʲʣʞʘʚʘʪ ʦʙʫʯʝʥʠʝʪʦ ʩʠ ʚ ʜʦʢʪʦʨʩʢʠ ʧʨʦʛʨʘʤʠ ʚ 
ʨʝʥʦʤʠʨʘʥʠ ʝʚʨʦʧʝʡʩʢʠ ʠ ʘʤʝʨʠʢʘʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ. 

ʉɹʀɻʁʋʁɾ ʆɹ ʈʉʇɼʉɹʅɹʋɹ 

ʋʩʪʦʡʯʠʚʠʷʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʝʩ ʦʙʦʩʥʦʚʘʚʘ ʥʘʩʪʦʷʱʘʪʘ ʧʨʘʛʤʘʪʠʯʥʘ 
ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ʉ ʦʛʣʝʜ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ ʙʘʢʘʣʘʚʨʠʪʝ-ʠʥʬʦʨʤʘʪʠʮʠ (ʚ ʧʦʩʣʝʜʥʠʷ ʧʨʠʝʤ ʪʝ ʩʘ 44%) ʠ ʥʘ 
ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʤʘʛʠʩʪʲʨʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ñʉʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ 
ʚ ʀʥʪʝʨʥʝʪò ʧʨʝʜʧʨʠʝ ʩʣʝʜʥʠʪʝ ʤʝʨʢʠ: 

1. ɺʲʚʝʞʜʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʫʯʝʥʠʝ (ʪ. ʥʘʨ. Ăʥʘʜʛʨʘʞʜʘʱ ʩʝʤʝʩʪʲʨò)  
ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʙʘʢʘʣʘʚʨʠ ʧʦ ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. 

2. ɺʲʚʝʞʜʘʥʝ ʥʘ ʩʧʝʮʠʘʣʠʟʘʮʠʷ òʄʦʜʝʣʠʨʘʥʝ ʠ ʘʥʘʣʠʟò ʚ ʪʨʝʪʠ ʩʝʤʝʩʪʲʨ 
ʢʘʪʦ ʘʣʪʝʨʥʘʪʠʚʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 
ʩʪʫʜʝʥʪʠ ʩ ʠʟʷʚʝʥ ʠʥʪʝʨʝʩ ʢʲʤ ʪʝʦʨʝʪʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ.  

3. ɺʲʚʝʞʜʘʥʝ ʥʘ ʩʧʝʮʠʘʣʠʟʘʮʠʷ òʇʨʦʝʢʪʠʨʘʥʝ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝò ʚ ʪʨʝʪʠ 
ʩʝʤʝʩʪʲʨ ʢʘʪʦ ʘʣʪʝʨʥʘʪʠʚʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʩʪʫʜʝʥʪʠ ʩ ʠʟʷʚʝʥ ʠʥʪʝʨʝʩ ʢʲʤ ʩʦʬʪʫʝʨʥʠʷ ʠʥʞʝʥʝʨʠʥʛ.  

4. ɺ ʨʘʤʢʠʪʝ ʥʘ ʜʝʡʩʪʚʘʱʠʪʝ ʢʫʨʩʦʚʝ ʩ ʪʝʭʥʦʣʦʛʠʯʝʥ ʫʢʣʦʥ ʩʝ ʨʘʟʰʠʨʷʚʘʪ 
ʧʦʩʝʱʝʥʠʷʪʘ ʦʪ ʩʪʫʜʝʥʪʠ ʥʘ ʨʘʙʦʪʥʠ ʩʝʤʠʥʘʨʠ ʠ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʮʝʣ 
ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʧʦʩʣʝʜʥʠʪʝ ʧʦʩʪʠʞʝʥʠʷ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

5. ʇʦʜʜʲʨʞʘʪ ʩʝ ʧʦʩʪʦʷʥʥʠ ʚʨʲʟʢʠ ʩ ʙʨʘʥʰʦʚʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ (BASCOM) ʩ 
ʦʛʣʝʜ ʩʲʦʙʨʘʟʷʚʘʥʝ ʥʘ ʧʨʝʜʣʘʛʘʥʠʪʝ ʦʪ ʧʨʦʛʨʘʤʘʪʘ ʢʦʤʧʝʪʝʥʮʠʠ ʩ 
ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʨʘʙʦʪʦʜʘʪʝʣʠʪʝ. ʇʨʝʜʚʠʞʜʘ ʩʝ ʩʢʣʶʯʚʘʥʝʪʦ ʥʘ ʨʘʤʢʦʚʠ 
ʜʦʛʦʚʦʨʠ ʟʘ ʩʪʫʜʝʥʪʩʢʠ ʩʪʘʞ ʩ ʚʦʜʝʱʠ ʬʠʨʤʠ ʦʪ ʙʨʘʥʰʘ. ʇʨʦʜʲʣʞʘʚʘ ʩʝ 
ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʦʪ ʧʨʘʢʪʠʢʘʪʘ ʢʘʪʦ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦ ʢʫʨʩʦʚʝ ʩ ʪʝʭʥʦʣʦʛʠʯʝʥ ʫʢʣʦʥ. 
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6. ʈʘʟʰʠʨʷʚʘ ʩʝ ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʯʨʝʟ ʩʠʩʪʝʤʘʪʘ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʥʘ ʅɹʋ. 

ʉʪʨʫʢʪʫʨʘʪʘ ʠ ʩʲʦʪʚʝʪʥʘʪʘ ʧʨʦʛʨʘʤʥʘ ʩʭʝʤʘ ʥʘ ʥʘʜʛʨʘʞʜʘʱʠʷ ʩʝʤʝʩʪʲʨ, 
ʢʘʢʪʦ ʠ ʥʘ ʩʧʝʮʠʘʣʠʟʘʮʠʠʪʝ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʝʣʝʢʪʨʦʥʥʠʷ ʢʘʪʘʣʦʛ [2]. 

ʀɹʃʄʗʐɾʆʁɾ 

ʈʘʟʚʠʪʠʝʪʦ ʠ ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦ ʦʨʠʝʥʪʠʨʘʥʠ ʤʘʛʠʩʪʲʨʩʢʠ 
ʧʨʦʛʨʘʤʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʦʣʠʪʠʢʘ, ʢʦʷʪʦ 
ʥʘʤʠʨʘ ʩʚʦʝʪʦ ʧʦʪʚʲʨʞʜʝʥʠʝ ʚ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠ ʩʦʮʠʘʣʥʦ ʤʦʪʠʚʠʨʘʥʠʷ ʠʥʪʝʨʝʩ 
ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʢʲʤ ʪʘʢʲʚ ʪʠʧ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʅʘʣʠʮʝ ʝ ʘʢʪʠʚʝʥ 
ʠʥʪʝʨʝʩ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʢʲʤ ʧʨʝʜʣʦʞʝʥʘʪʘ ʧʨʦʛʨʘʤʘ, ʩʚʠʜʝʪʝʣʩʪʚʦ ʟʘ ʢʦʝʪʦ ʝ 
ʥʘʨʘʩʪʚʘʱʠʷʪ ʧʨʠʝʤ, ʚ ʢʦʡʪʦ ʚʩʝ ʧʦ-ʦʩʝʟʘʝʤʦ ʝ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʙʘʢʘʣʘʚʨʠ-
ʠʥʬʦʨʤʘʪʠʮʠ. ɺ ʦʪʛʦʚʦʨ ʥʘ ʪʦʚʘ ʧʨʦʛʨʘʤʘʪʘ ʨʘʟʰʠʨʷʚʘ ʩʚʦʷ ʪʝʤʘʪʠʯʝʥ ʦʙʭʚʘʪ 
ʩ ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʥʦʚʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʨʘʟʚʠʚʘ ʥʦʚʠ ʫʯʝʙʥʠ ʬʦʨʤʠ. ʉʠʣʥʘʪʘ 
ʣʠʯʥʘ ʤʦʪʠʚʘʮʠʷ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠ ʪʷʭʥʦʪʦ ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʚ ʧʨʝʜʣʦʞʝʥʠʪʝ 
ʘʫʜʠʪʦʨʥʠ ʠ ʠʟʚʲʥʘʫʜʠʪʦʨʥʠ ʫʯʝʙʥʠ ʬʦʨʤʠ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘʪ ʚʲʚ ʚʠʩʦʢʠʷ 
ʫʩʧʝʭ ʥʘ ʟʘʚʲʨʰʚʘʱʠʪʝ. ʊʦʚʘ, ʟʘʝʜʥʦ ʩ ʧʦʩʪʦʷʥʥʦʪʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʚʭʦʜʥʘʪʘ 
ʩʝʣʝʢʮʠʷ, ʝ ʛʘʨʘʥʮʠʷ ʟʘ ʙʲʜʝʱ ʫʩʧʝʭ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ɺ ʢʨʘʡʥʘ ʩʤʝʪʢʘ, 
ʧʨʘʢʪʠʢʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʪʦʟʠ ʪʠʧ ʤʘʛʠʩʪʲʨʩʢʠ ʧʨʦʛʨʘʤʠ ʝ ʚ ʨʘʟʚʠʪʠʝ ʠ ʠʤʘ 
ʙʲʜʝʱʝ. 

ʄʁʋɾʉɹʋʌʉɹ 

[1] http://nbu.bg/index.php?l=1538 

[2] http://nbu.bg/index.php?l=924 

[3 http://ecet.ecs.ru.acad.bg/vedoc  

[4] Computing Curricula 2005. The overview report, ACM IEEE Computer Society, 
ISBN:1-59593-359-X 
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ɸʙʩʪʨʘʢʪ 
ʅʘʫʢʘʪʘ ʠ ʠʟʢʫʩʪʚʦʪʦ ʩʘ ʚʲʟʧʨʠʝʤʘʪ ʢʘʪʦ ʨʘʟʣʠʯʥʠ ʠ ʜʦʨʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠ 

ʦʙʣʘʩʪʠ ʦʪ ʛʣʦʙʘʣʥʠʷ ʩʧʝʢʪʲʨ ʥʘ ʯʦʚʝʰʢʠ ʜʝʡʥʦʩʪʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʤʥʦʛʦ ʫʯʝʥʠ 
ʯʝʨʧʷʪ ʚʜʲʭʥʦʚʝʥʠʝ ʦʪ ʠʟʢʫʩʪʚʦʪʦ ʠ ʤʥʦʛʦ ʘʨʪʠʩʪʠ ʚʛʨʘʞʜʘʪ ʥʘʫʢʘ ʚ ʩʚʦʠʪʝ 
ʧʨʦʠʟʚʝʜʝʥʠʷ. ɼʘʣʠ ʪʘʟʠ ʚʟʘʠʤʦʚʨʲʟʢʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʝʥ 
ʢʦʥʪʝʢʩʪ? ɼʦʢʣʘʜʲʪ ʧʨʝʜʩʪʘʚʷ ʝʢʩʧʝʨʠʤʝʥʪ, ʟʘʧʦʯʥʘʣ ʩʲʩ ʩʢʫʯʥʦʪʦ ʪʝʩʪʚʘʥʝ ʥʘ 
ʩʦʬʪʫʝʨ, ʧʨʝʤʠʥʘʣ ʧʨʝʟ ʜʠʥʘʤʠʯʥʠ ʩʠʩʪʝʤʠ ʩ ʢʦʤʧʣʝʢʩʥʠ ʯʠʩʣʘ ʠ Ăʟʘʚʲʨʰʠʣò ʩ 
ʢʘʨʪʠʥʥʘ ʛʘʣʝʨʠʷ ʠ ʢʨʘʪʲʢ ʚʠʜʝʦ ʬʠʣʤ. 

ʃʤʷʰʧʛʡ ʝʬʥʡ: ʥʘʫʢʘ, ʠʟʢʫʩʪʚʦ, ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪ 

ʍʙʣʫʧʩʡʫʞ ăɹ-ʮʙ!ó ʡ ăʁ-ʮʙ!ó 
ʉʲʱʝʩʪʚʫʚʘ ʥʝʧʦʢʣʘʪʠʤʦʪʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ ʩ ʥʘʫʯʥʘ 

ʥʘʩʦʯʝʥʦʩʪ ʠ ʪʘʢʠʚʘ ʩ ʥʘʩʦʯʝʥʦʩʪ ʢʲʤ ʠʟʢʫʩʪʚʦʪʦ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʤʥʦʛʦ ʫʯʝʥʠ 
ʯʝʨʧʷʪ ʚʜʲʭʥʦʚʝʥʠʝ ʦʪ ʠʟʢʫʩʪʚʦʪʦ ʠ ʤʥʦʛʦ ʘʨʪʠʩʪʠ ʚʛʨʘʞʜʘʪ ʥʘʫʢʘ ʚ ʩʚʦʠʪʝ 
ʪʚʦʨʙʠ. ɼʘʣʠ ʪʦʚʘ ʝ ʧʨʠʣʦʞʠʤʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʢʦʥʪʝʢʩʪ? ɽʢʩʧʝʨʠʤʝʥʪ, 
ʟʘʧʦʯʥʘʣ  ʧʨʝʟ 2008, ʩʝ ʦʧʠʪʘ ʜʘ ʦʙʝʜʠʥʠ ʚ ʝʜʥʦ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʥʷʢʦʣʢʦ 
ʥʘʫʯʥʠ ʦʙʣʘʩʪʠ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʷʢʦʣʢʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ ʠʟʢʫʩʪʚʦʪʦ. 
ʆʩʥʦʚʥʘʪʘ ʜʚʠʞʝʱʘ ʩʠʣʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʙʝʰʝ ʩʪʨʝʤʝʞʘ ʢʲʤ ʢʨʘʩʦʪʘ. 
ʂʨʘʩʦʪʘʪʘ ʚ ʠʟʢʫʩʪʚʦʪʦ ʩʝ ʚʲʟʧʨʠʝʤʘ ʥʘ ʧʲʨʚʠʯʥʦ ʥʠʚʦ, ʜʦʢʘʪʦ ʪʘʟʠ ʚ ʥʘʫʢʘʪʘ 
ʠʟʠʩʢʚʘ ʦʩʤʠʩʣʷʥʝ. ʀ ʘʢʦ ʧʲʨʚʠʯʥʘʪʘ ʢʨʘʩʦʪʘ ʜʝʬʠʥʠʨʘʤʝ ʢʘʪʦ ʪʦʚʘ, ʧʨʝʜ 
ʢʦʝʪʦ ʯʦʚʝʢ ʚʲʟʢʣʠʮʘʚʘ Ăʀ-ʭʘ!ò, ʪʦ ʥʘ ʢʨʘʩʦʪʘʪʘ ʩ ʦʩʤʠʩʣʷʥʝ ʙʠ ʩʲʦʪʚʝʪʩʪʚʘʣʦ 
Ăɸ-ʭʘé ʀ-ʭʘ!ò 
ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ʩʝ ʝ ʠʟʚʲʨʰʚʘʣʦ ʧʦ ʧʦʯʪʠ ʝʜʠʥ ʠ ʩʲʱ 

ʥʘʯʠʥ ʟʘ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʚʝʢʘ. ɼʘʣʠ ʥʘʠʩʪʠʥʘ ʪʦʚʘ ʝ ʥʘʡ-ʜʦʙʨʠʷʪ ʥʘʯʠʥ 
ʪʨʫʜʥʦ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʥʦ ʧʦʯʪʠ ʩʠʛʫʨʥʦ ʝ, ʯʝ ʥʝ ʝ ʥʘʯʠʥʲʪ ʟʘ ʥʘʡ-ʧʲʣʥʦ 
ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʢʨʘʩʦʪʘʪʘ ʚ ʥʘʫʢʘʪʘ. ʇʨʝʜʠ ʧʦʚʝʯʝ ʦʪ 40 ʛʦʜʠʥʠ ʝ ʥʘʧʨʘʚʝʥ 
ʫʥʠʢʘʣʝʥ ʦʧʠʪ ʜʘ ʩʝ ʩʣʝʝ ʥʘʫʢʘʪʘ ʠ ʠʟʢʫʩʪʚʦʪʦ. ʉʲʟʜʘʜʝʥ ʙʝ ʝʟʠʢʲʪ ʟʘ ʃʦʛʦ, 
ʢʦʡʪʦ ʝ ʣʝʢ, ʜʦʩʪʲʧʝʥ ʠ ʧʦʟʚʦʣʷʚʘ ʥʘ ʜʝʮʘʪʘ ʜʘ ʚʣʘʛʘʪ ʩʦʙʩʪʚʝʥʠʪʝ ʩʠ 
ʧʨʝʜʩʪʘʚʠ ʟʘ ʢʨʘʩʦʪʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠ ʘʣʛʦʨʠʪʤʠʯʥʠ 
ʧʨʠʥʮʠʧʠ. ʋʥʠʢʘʣʥʦʪʦ ʚ ʪʦʟʠ ʦʧʠʪ ʝ ʠ ʪʦʚʘ, ʯʝ ʪʦʡ ʚʩʝ ʦʱʝ ʧʨʦʜʲʣʞʘʚʘ. ɽʟʠʢʲʪ 
ʃʦʛʦ ʩʝ ʨʘʟʚʠʚʘ ʘʢʪʠʚʥʦ ʠ ʜʥʝʩ, ʢʘʪʦ ʪʨʠ ʦʪ ʧʦʧʫʣʷʨʥʠʪʝ ʚʝʨʩʠʠ ʩʘ ʠʟʮʷʣʦ 
ʙʲʣʛʘʨʩʢʠ ï Geomland [1], Elica [2] ʠ Lhogho [3]. Elica ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʙʘʟʦʚ 
ʝʟʠʢ ʟʘ ʥʷʢʦʣʢʦ ʢʫʨʩʘ ʚʲʚ ʌʄʀ, ʉʋ, ʘ Lhogho ʝ ʚʩʝ ʦʱʝ ʚ ʧʨʦʮʝʩ ʥʘ 
ʟʘʚʲʨʰʚʘʥʝ. 
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ʍʡʜʬʩʙ 1. ʍʩʙʣʫʙʤ ăʅʦʧʟʞʪʫʛʧ ʦʙ ʅʙʦʝʞʤʚʩʧʫó 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ Lhogho ʙʝ ʧʨʦʜʠʢʪʫʚʘʥʦ ʦʪ ʥʫʞʜʘʪʘ ʦʪ ʧʦ-ʛʦʣʷʤʘ ʧʨʦʠʟʚʦ-
ʜʠʪʝʣʥʦʩʪ ʦʩʦʙʝʥʦ ʚ ʤʫʣʪʠʤʝʜʠʡʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʢʨʘʷ ʥʘ 2008 ʛ. ʙʝ 
ʨʝʰʝʥʦ ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʪʝʩʪʦʚʝ ʟʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʯʨʝʟ ʠʪʝʨʘʪʠʚʥʦ 
ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ z2+c. ʆʩʚʝʥ ʩʝʨʠʦʟʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʤʦʱ, ʚ 
ʪʘʟʠ ʬʦʨʤʫʣʘ ʠʤʘ ʩʢʨʠʪʘ ʠ ʭʫʜʦʞʝʩʪʚʝʥʘ ʢʨʘʩʦʪʘ. ʇʨʝʜʠ ʧʦʚʝʯʝ ʦʪ ʪʨʠ 
ʜʝʩʝʪʠʣʝʪʠʷ ʤʘʪʝʤʘʪʠʢʲʪ ɹʝʥʦʘ ʄʘʥʜʝʣʙʨʦʪ ʟʘ ʧʲʨʚʠ ʧʲʪ ʚ ʩʚʝʪʘ ʠʟʧʦʣʟʚʘ 
ʢʦʤʧʪʁʲʨ ʟʘ ʠʟʦʙʨʘʟʷʚʘʥʝ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʜʠʥʘʤʠʯʥʘ ʩʠʩʪʝʤʘ ʙʘʟʠʨʘʥʘ ʥʘ 
z2+c (ʌʠʛʫʨʘ 1). ʅʝʛʦʚʠʪʝ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚʦʜʷʪ ʜʦ ʟʘʨʘʞʜʘʥʝʪʦ ʥʘ 
ʬʨʘʢʪʘʣʠʪʝ ʠ ʬʨʘʢʪʘʣʥʘʪʘ ʛʝʦʤʝʪʨʠʷ ï ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʢʣʘʩʠʯʝʩʢʘʪʘ 
ʤʘʪʝʤʘʪʠʢʘ ʠ ʭʘʦʩʘ ʚ ʧʨʠʨʦʜʘʪʘ [4, 5]. 
ʀʟʦʙʨʘʟʷʚʘʥʝʪʦ ʥʘ ʬʨʘʢʪʘʣʘ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʤʥʦʛʦʢʨʘʪʥʠ ʠʟʯʠʩʣʝʥʠʷ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʩʪʦʪʠʮʠ ʭʠʣʷʜʠ ʠʣʠ ʤʠʣʠʦʥʠ ʧʲʪʠ, ʢʘʪʦ ʩʲʱʝʩʪʚʫʚʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʢʨʠʪʝʨʠʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʮʚʝʪʦʚʝʪʝ [6]. 
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ʍʡʜʬʩʙ 3. ʆʸʣʧʡ ʧʫ ʨʤʙʣʙʫʡʫʞ ʦʙ ʡʠʤʧʟʚʙʫʙ 

ʋʚʝʣʠʯʝʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʬʨʘʢʪʘʣʲʪ ʢʨʠʝ ʥʝʦʯʘʢʚʘʥʦ 
ʢʨʘʩʠʚʠ ʬʦʨʤʠ, ʜʚʝ ʦʪ ʢʦʠʪʦ ʩʘ ʧʦʢʘʟʘʥʠ ʥʘ ʌʠʛʫʨʘ 2. ʍʘʨʘʢʪʝʨʥʘ ʦʩʦʙʝʥʦʩʪ ʝ, 
ʯʝ ʬʨʘʢʪʘʣʲʪ ʠʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʙʝʟʢʨʘʡʥʘ ʜʲʣʙʦʯʠʥʘ ʠ ʣʝʩʥʦ ʤʦʞʝ ʜʘ 
ʜʦʩʪʠʛʥʝ ʜʦ ʨʘʟʤʝʨʠ, ʢʦʠʪʦ ʩʘ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦ-ʛʦʣʝʤʠ ʦʪ ʠʟʚʝʩʪʥʘʪʘ ʥʠ 
ɺʩʝʣʝʥʘ. 

ʎʬʝʧʟʞʪʫʛʞʦʙʫʙ ʡʠʤʧʟʚʙ 
ʇʲʨʚʠʪʝ ʛʝʥʝʨʠʨʘʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩ Lhogho ʧʦʪʚʲʨʜʠʭʘ ʦʯʘʢʚʘʥʘʪʘ ʩʢʦʨʦʩʪ 

ʥʘ ʙʲʨʟʦʜʝʡʩʪʚʠʝ. ʆʧʠʪʠ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʬʨʘʢʪʘʣʘ ʩ ʜʨʫʛʠ ʚʝʨʩʠʠ ʥʘ ʃʦʛʦ 
ʠʟʠʩʢʚʘʭʘ ʤʠʥʫʪʠ, ʜʦʨʠ ʠ ʯʘʩʦʚʝ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʦʪ ʦʢʦʣʦ 
ʝʜʠʥ ʤʠʣʠʦʥ ʧʠʢʩʝʣʘ. Lhogho ʩʝ ʩʧʨʘʚʠ ʩʲʩ ʟʘʜʘʯʘʪʘ ʟʘ ʩʝʢʫʥʜʠ. 
ʉʲʟʜʘʜʝʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʙʷʭʘ ʪʦʣʢʦʚʘ ʚʜʲʭʥʦʚʷʚʘʱʠ, ʯʝ ʪʝ ʩʲʟʜʘʜʦʭʘ 

ʞʝʣʘʥʠʝʪʦ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘʪ ʜʝʪʘʡʣʠʪʝ ʚ ʫʛʦʣʝʤʝʥ ʚʠʜ. ʊʦʚʘ ʙʝ ʧʨʠʯʠʥʘʪʘ ʜʘ ʩʝ 
ʩʲʟʜʘʜʝ ʠʥʪʝʨʘʢʪʠʚʥʘ ʚʝʨʩʠʷ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʧʨʠ ʢʦʷʪʦ ʤʦʞʝ ʤʥʦʛʦʢʨʘʪʥʦ ʜʘ 
ʚʣʠʟʘ ʚ ʜʲʣʙʦʯʠʥʘ ʥʘ ʚʩʷʢʦ ʤʷʩʪʦ. ʇʨʦʛʨʘʤʘʪʘ ʜʘʜʝ ʥʘʯʘʣʦʪʦ ʥʘ ʘʨʪʠʩʪʠʯʥʦʪʦ 
ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʬʨʘʢʪʘʣʘ. ɹʷʭʘ ʛʝʥʝʨʠʨʘʥʠ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʥʘ ʜʝʩʝʪʢʠ 
ʠʥʪʝʨʝʩʥʠ ʤʝʩʪʘ ʠ ʯʘʩʪ ʦʪ ʪʝʟʠ ʠʟʦʙʨʘʞʝʥʠʷ ʙʷʭʘ ʜʠʛʠʪʘʣʥʦ ʩʤʝʩʝʥʠ ʩ ʨʝʘʣʥʠ 
ʬʦʪʦʛʨʘʬʠʠ (ʌʠʛʫʨʘ 3). ʇʨʝʟ ʝʩʝʥʪʘ ʥʘ 2009 ʙʝ ʦʪʢʨʠʪʘ ʠʟʣʦʞʙʘ ʧʦ ʩʣʫʯʘʡ 120 
ʛʦʜʠʰʥʠʥʘʪʘ ʦʪ ʦʩʥʦʚʘʚʘʥʝʪʦ ʥʘ ʌʄʀ ʢʲʤ ʉʋ [7] (ʌʠʛʫʨʘ 4). 

       

ʍʡʜʬʩʙ 4. ʈʳʩʛʡʸʫ ʝʞʦ ʦʙ ʡʠʤʧʟʚʙʫʙ 
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ɿʘ ʪʝʟʠ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʧʦʩʝʪʷʪ ʠʟʣʦʞʙʘʪʘ ʥʘ ʞʠʚʦ, ʝ ʥʘʧʨʘʚʝʥ ʦʥ-ʣʘʡʥ 
ʚʘʨʠʘʥʪ [8], ʚʲʧʨʝʢʠ ʯʝ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʪʘʤ ʧʣʘʢʘʪʠ ʥʝ ʧʨʝʩʲʟʜʘʚʘʪ ʩʲʩ ʩʲʱʘʪʘ 
ʩʠʣʘ Ăʀ-ʭʘ!ò-ʪʦ ʥʘ ʠʟʣʦʞʙʘʪʘ, ʢʲʜʝʪʦ ʬʨʘʢʪʘʣʠʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʩ ʝʢʩʪʨʝʤʘʣʥʘ 
ʩʪʝʧʝʥ ʥʘ ʜʝʪʘʡʣʥʦʩʪ.  

ʈʳʩʛʡ ʩʞʠʬʤʫʙʫʡ ʡ ʨʧʬʣʡ 
ɽʜʥʘ ʦʪ ʪʘʡʥʠʪʝ ʮʝʣʠ ʥʘ ʠʟʣʦʞʙʘʪʘ ʙʝ ʜʘ ʜʦʩʪʠʛʥʝ ʜʦ ʧʲʣʥʘ ʤʫʣʪʠʜʠʩʮʠʧ-

ʣʠʥʘʨʥʦʩʪ. ɺʩʝʢʠ ʦʪ ʧʣʘʢʘʪʠʪʝ ʝ ʩʚʲʨʟʘʥ ʩ ʪʝʤʘ ʦʪ ʞʠʚʦʪʘ, ʟʘʩʷʛʘʪ ʩʝ ʦʙʝʢʪʠ ʠ 
ʷʚʣʝʥʠʷ ʦʪ ʘʩʪʨʦʥʦʤʠʷʪʘ, ʙʠʦʣʦʛʠʷʪʘ, ʧʘʣʝʦʥʪʦʣʦʛʠʷʪʘ, ʬʠʟʠʢʘʪʘ, ʠʩʪʦʨʠʷʪʘ, 
ʛʝʦʣʦʛʠʷʪʘ, ʤʘʪʝʤʘʪʠʢʘʪʘ, ʤʝʪʝʦʨʦʣʦʛʠʷʪʘ, ʛʝʦʛʨʘʬʠʷʪʘ,  ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ 
ʙʠʪʦʚʠ ʩʪʦʢʠ, ʙʠʞʫʪʝʨʩʪʚʦʪʦ, ʟʘʥʘʷʪʯʠʡʩʪʚʦʪʦ ʠ ʟʘʙʘʚʥʠʪʝ ʩʝʤʝʡʥʠ ʠʛʨʠ. ʉ 
ʛʦʣʷʤʘ ʫʩʣʦʚʥʦʩʪ ʤʦʞʝ ʜʘ ʨʘʟʜʝʣʠʤ ʪʘʟʠ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪ ʥʘ ʨʘʟʣʠʯʥʠ 
ʥʘʧʨʘʚʣʝʥʠʷ: 

- ʅʘʧʨʘʚʣʝʥʠʝ çɺʨʝʤʝè. ʊʝʤʠʪʝ ʚ ʠʟʣʦʞʙʘʪʘ ʩʝ ʧʨʦʩʪʠʨʘʪ ʦʪ 100 ʤʠʣʠʦʥʘ 
ʛʦʜʠʥʠ ʚ ʤʠʥʘʣʦʪʦ ʜʦ 5 ʤʠʣʠʘʨʜʘ ʛʦʜʠʥʠ ʚ ʙʲʜʝʱʝʪʦ. 

- ʅʘʧʨʘʚʣʝʥʠʝ çɾʠʚʦʪè. ʅʷʢʦʠ ʧʣʘʢʘʪʠ ʩʘ ʟʘ ʧʨʘʠʩʪʦʨʠʯʝʩʢʠ ʥʘʩʝʢʦʤʠ, 
ʜʨʫʛʠ ʩʘ ʟʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʠ ... ʠʟʚʲʥʟʝʤʥʠʷ ʞʠʚʦʪ. 

- ʅʘʧʨʘʚʣʝʥʠʝ çʀʩʪʦʨʠʷè. ʂʦʤʝʥʪʠʨʘʪ ʠʩʪʦʨʠʯʝʩʢʠ ʭʦʨʘ ʠ ʩʲʙʠʪʠʷ ʢʘʪʦ 
ʖʞʠʥ ʐʫʤʝʡʢʲʨ, ʢʦʡʪʦ ʝ ʧʦʛʨʝʙʘʥ ʥʘ ʃʫʥʘʪʘ; ʢʠʪʘʡʩʢʠʷʪ ʤʦʥʘʭ ʃʦ ʊʠʘʥ, 
ʢʦʡʪʦ ʠʟʦʙʨʝʪʠʣ ʬʦʡʝʨʚʝʨʢʠʪʝ; ʄʝʥʝʭʲʤ, ʫʯʠʪʝʣ ʥʘ ɸʣʝʢʩʘʥʜʲʨ ɺʝʣʠʢʠ ʠ 
ʦʪʢʨʠʚʘʪʝʣ ʥʘ ʭʠʧʝʨʙʦʣʘʪʘ; ʠ ɸʧʦʣʦʥ, ʢʦʡʪʦ ʡ ʜʘʣ ʠʤʝ. 

- ʅʘʧʨʘʚʣʝʥʠʝ çɽʞʝʜʥʝʚʠʝè. ʊʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ ʚʢʣʶʯʚʘ ʠʥʪʝʨʝʩʥʠ ʬʘʢʪʠ ʟʘ 
ʦʙʝʢʪʠʪʝ ʦʢʦʣʦ ʥʘʩ ʪʫʨʙʫʣʝʥʮʠʷʪʘ ʚ ʯʘʰʘ ʢʘʬʝ, ʮʠʧʦʚʝʪʝ ʟʘ ʜʝʪʩʢʠ 
ʦʙʣʝʢʣʘ ʠ ʜʦʨʠ ʠʩʪʦʨʠʷʪʘ ʟʘ ʣʝʚʠʪʝ ʠ ʜʝʩʥʠʪʝ ʦʙʫʚʢʠ. 

- ʅʘʧʨʘʚʣʝʥʠʝ çɻʝʦʛʨʘʬʠʷè. ʌʘʢʪʠʪʝ ʚ ʧʣʘʢʘʪʠʪʝ ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʨʘʟʣʠʯʥʠ 
ʛʝʦʛʨʘʬʩʢʠ ʤʝʩʪʘ ʧʦ ʮʷʣʘʪʘ ʟʝʤʷ. 

- ʅʘʧʨʘʚʣʝʥʠʝ çʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘè. ʏʘʩʪ ʦʪ ʘʨʪʠʩʪʠʯʥʠʪʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 
ʥʘ ʬʨʘʢʪʘʣʘ ʩʘ ʩʲʟʜʘʜʝʥʠ ʠʟʮʷʣʦ ʠʟʢʫʩʪʚʝʥʦ, ʙʝʟ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʥʠʤʢʘ 
ʥʘ ʨʝʘʣʝʥ ʦʙʝʢʪ. ɹʠʞʫʪʦ ʩ ʬʦʨʤʘʪʘ ʥʘ ʬʨʘʢʪʘʣʘ ʝ ʠʟʮʷʣʦ ʠʟʢʫʩʪʚʝʥʦ, 
ʚʩʷʢʘ ʝʜʥʘ ʦʪ 361-ʪʝ ʯʘʩʪʠ ʥʘ ʧʲʟʝʣʘ ʩʘ ʥʘʧʨʘʚʝʥʠ ʨʲʯʥʦ, ʘ ʧʘʛʦʜʘʪʘ ʝ 
ʩʛʣʦʙʝʥʘ ʦʪ ʬʦʨʤʘʪʘ ʥʘ ʬʨʘʢʪʘʣʘ (ʌʠʛʫʨʘ 5). 

   
ʍʡʜ. 1 ʁʠʣʬʪʫʛʞʦʧ ʪʳʠʝʙʝʞʦʡ ʧʚʞʣʫʡ 
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ɽʜʥʦ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʥʝʱʘ ʥʘʫʯʝʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʟʣʦʞʙʘʪʘ 
ʧʨʝʟ ʧʦʩʣʝʜʥʘʪʘ ʛʦʜʠʥʘ ʝ, ʯʝ ʚʘʞʝʥ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʭʘ ʥʘ ʝʜʠʥ ʧʨʦʝʢʪ ʝ 
ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʥʘ ʤʥʦʛʦ ʭʦʨʘ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʝʩʫʨʩʠ ʦʪ ʤʥʦʛʦ ʤʝʩʪʘ. 
ʍʦʨʘʪʘ, ʢʦʠʪʦ ʩʲʟʜʘʚʘʪ ʥʘʫʯʥʠ ʠʣʠ ʭʫʜʦʞʝʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ, ʩʘ ʱʘʩʪʣʠʚʠ, 
ʢʦʛʘʪʦ ʪʝʭʥʠʪʝ ʪʚʦʨʝʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʜʨʫʛʠʪʝ ʭʦʨʘ ʠʣʠ ʧʦʥʝ, ʘʢʦ ʪʝ ʛʠ 
ʚʜʲʭʥʦʚʷʚʘʪ ʜʘ ʪʚʦʨʷʪ. 
ɺʘʞʥʘ ʧʦʫʢʘ ʝ ʜʘ ʥʝ ʩʝ ʩʪʨʘʭʫʚʘʤʝ ʜʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʤʝ ʩ ʠʜʝʠ ʠ ʪʝʭʥʠʢʠ, 

ʢʦʠʪʦ ʩʘ ʠʟʮʷʣʦ ʥʦʚʠ ʠ ʥʝʧʦʟʥʘʪʠ ʟʘ ʥʘʩ. ʀʟʣʦʞʙʘʪʘ ʙʝ ʥʘʧʨʘʚʝʥʘ ʦʪ ʯʦʚʝʢ, 
ʢʦʡʪʦ ʥʠʢʦʛʘ ʧʨʝʜʠ ʥʝ ʙʝʰʝ ʧʨʘʚʠʣ ʠʟʣʦʞʙʘ. ʇʦʯʪʠ ʚʩʠʯʢʦ ʙʝʰʝ ʥʝʱʦ ʥʦʚʦ ï 
ʦʪ ʠʩʢʘʥʝʪʦ ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʟʘ ʧʦʣʟʚʘʥʝ ʥʘ ʬʦʪʦʛʨʘʬʠʠʪʝ, ʧʨʝʟ ʨʘʙʦʪʘʪʘ ʩ 
ʢʦʤʧʘʥʠʷ ʟʘ ʛʦʣʷʤʦʬʦʨʤʘʪʝʥ ʜʠʛʠʪʘʣʝʥ ʧʝʯʘʪ ʜʦ ʩʣʘʛʘʥʝʪʦ ʥʘ ʨʘʤʢʠ ʠ 
ʠʥʩʪʘʣʠʨʘʥʝʪʦ ʚ ʠʟʣʦʞʙʝʥʘ ʟʘʣʘ (ʌʠʛʫʨʘ 6). 
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ɹʠ ʙʠʣʦ ʠʜʝʘʣʥʦ, ʘʢʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʠʟʣʦʞʙʘ ʠʣʠ ʪʦʟʠ ʜʦʢʣʘʜ 
ʚʜʲʭʥʦʚʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʦ: 

- ʧʦ-ʧʦʜʨʦʙʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʬʨʘʢʪʘʣʘ ʠ ʪʲʨʩʝʥʝ ʥʘ ʧʘʨʘʣʝʣʠ ʤʝʞʜʫ 
ʥʝʛʦʚʠ ʬʨʘʛʤʝʥʪʠ ʦʙʝʢʪʠ/ʷʚʣʝʥʠʷ ʦʪ ʞʠʚʦʪʘ; 

- ʦʪʢʨʠʚʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʤʘʣʢʦ ʠʟʚʝʩʪʥʠ ʬʘʢʪʠ; 

- ʧʨʘʢʪʠʢʫʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ; 

- ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʦ-ʙʲʨʟʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʬʨʘʢʪʘʣʘ; 

- ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʘʫʢʘʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʭʫʜʦʞʝʩʪʚʝʥʠ ʧʨʦʠʟʚʝʜʝʥʠʷ. 
ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʣʘʢʘʪʠʪʝ ʠʟʠʩʢʚʘʰʝ ʦʙʱʠʪʝ ʫʩʠʣʠʷ ʥʘ ʤʥʦʛʦ ʭʦʨʘ ʚʲʚ 

ʚʩʝʢʠ ʤʦʤʝʥʪ ï ʦʪ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʜʠʟʘʡʥ ʜʦ ʦʢʘʯʚʘʥʝʪʦ ʠʤ ʚ 
ʟʘʣʘʪʘ. ʄʥʦʛʦ ʭʦʨʘ ʩʘ ʜʦʧʨʠʥʘʩʷʣʠ ʢʘʪʦ ʩʘ ʧʨʝʜʦʩʪʘʚʷʣʠ ʩʦʙʩʪʚʝʥʠ 
ʬʦʪʦʛʨʘʬʠʠ, ʠʜʝʠ ʟʘ ʨʘʟʚʠʪʠʝ, ʝʟʠʢʦʚʠ ʢʦʥʩʫʣʪʘʮʠʠ ʠʣʠ ʧʲʢ ʩʘ ʫʯʘʩʪʚʘʣʠ 
ʬʠʟʠʯʝʩʢʠ ʚ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʧʣʘʢʘʪʠʪʝ. 
ʅʷʢʦʠ ʦʪ ʭʫʜʦʞʝʩʪʚʝʥʠʪʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʟʧʦʣʟʚʘʪ ʮʠʬʨʦʚʠ ʩʥʠʤʢʠ 

ʥʘʧʨʘʚʝʥʠ ʦʪ ʜʨʫʛʠ ʭʦʨʘ. ʇʨʝʜʠ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʪʝʟʠ ʭʦʨʘ ʪʨʷʙʚʘʰʝ ʜʘ 
ʙʲʜʘʪ ʥʘʤʝʨʝʥʠ ʠ ʧʦʧʠʪʘʥʠ ʟʘ ʨʘʟʨʝʰʝʥʠʝ ʜʘ ʩʝ ʧʦʣʟʚʘʪ ʪʚʦʨʙʠʪʝ ʠʤ. ɺʩʠʯʢʠ 
ʪʝʟʠ ʭʦʨʘ ʙʷʭʘ ʠʟʮʷʣʦ ʥʝʧʦʟʥʘʪʠ ʠ ʙʷʭʘ ʧʨʲʩʥʘʪʠ ʧʦ ʮʝʣʠʷ ʩʚʷʪ ï ʦʪ ʗʧʦʥʠʷ 
ʜʦ ʂʘʥʘʜʘ ʠ ʉɸʑ. ʇʲʨʚʦʥʘʯʘʣʥʠʪʝ ʦʯʘʢʚʘʥʠʷ ʙʷʭʘ, ʯʝ ʝʜʠʥ ʥʘ ʚʩʝʢʠ ʜʝʩʝʪ ʙʠ 
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ʜʘʣ ʩʲʛʣʘʩʠʝ ʙʝʟ ʜʘ ʠʟʠʩʢʚʘ ʩʧʝʮʠʘʣʥʠ ʣʠʮʝʥʟʠ, ʟʘʪʦʚʘ ʩʝ ʧʨʝʜʧʦʣʘʛʘʰʝ, ʯʝ 
ʪʲʨʩʝʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʠ ʬʦʪʦʛʨʘʬʠʠ ʱʝʰʝ ʜʘ ʧʨʦʜʲʣʞʠ ʤʥʦʛʦ. ɿʘ ʱʘʩʪʠʝ 
ʧʨʠʪʝʩʥʝʥʠʷʪʘ ʙʷʭʘ ʥʝʦʩʥʦʚʘʪʝʣʥʠ. ɺʩʠʯʢʠ ʘʚʪʦʨʠ, ʢʦʠʪʦ ʦʪʛʦʚʦʨʠʭʘ ʙʷʭʘ 
ʩʲʛʣʘʩʥʠ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʩʚʦʠʪʝ ʩʥʠʤʢʠ. ʄʥʦʛʦ ʦʪ ʜʨʫʛʠʪʝ ʜʝʡʥʦʩʪʠ ʩʲʱʦ 
ʠʟʠʩʢʚʘʭʘ ʢʦʥʪʘʢʪʠ ʩ ʭʦʨʘ, ʩ ʢʦʠʪʦ ʘʚʪʦʨʲʪ ʥʠʢʦʛʘ ʥʝ ʩʝ ʙʝ ʩʨʝʱʘʣ ʜʦ ʤʦʤʝʥʪʘ. 

ɻʩʳʠʣʙ ʪ ʧʚʩʙʠʧʛʙʦʡʞʫʧ 

ɺʩʝʢʠ ʝʜʠʥ ʦʪ ʘʩʧʝʢʪʠʪʝ ʥʘ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʨʘʟʚʠʪʠ ʢʘʢʪʦ ʚ ʥʘʫʯʥʘ, ʪʘʢʘ ʠ ʚ ʭʫʜʦʞʝʩʪʚʝʥʘ ʥʘʩʦʢʘ. ɺʩʝʢʠ ʝʜʠʥ ʦʪ ʧʣʘʢʘʪʠʪʝ 
ʩʲʜʲʨʞʘ ʜʦʩʪʘʪʲʯʥʦ ʜʘʥʥʠ, ʟʘ ʜʘ ʧʦʨʦʜʠ ʠʜʝʠ ʟʘ ʥʦʚʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ 
ʫʯʠʣʠʱʥʦ ʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦ ʥʠʚʦ. ʈʘʟʛʣʝʞʜʘʡʢʠ ʠʟʣʦʞʙʘʪʘ ʢʘʪʦ ʮʷʣʦ, ʩʘʤʠʪʝ 
ʜʝʡʥʦʩʪʠ ʧʦ ʩʲʟʜʘʚʘʥʝʪʦ ʡ ʤʦʛʘʪ ʜʘ ʧʦʩʣʫʞʘʪ ʢʘʪʦ ʤʦʜʝʣ ʠ ʠʣʶʩʪʨʘʮʠʷ ʟʘ 
ʪʦʚʘ, ʢʘʢ ʥʘʫʯʥʠ ʠ ʭʫʜʦʞʝʩʪʚʝʥʠ ʜʝʡʥʦʩʪʠ ʤʦʛʘʪ ʚʟʘʠʤʥʦ ʜʘ ʩʝ ʚʜʲʭʥʦʚʷʚʘʪ ʠ 
ʧʦʨʘʞʜʘʪ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʪʝʩʪʚʘʥʝʪʦ ʥʘ Lhogho ʠ ʠʟʣʦʞʙʘʪʘ ʩʝ ʦʢʘʟʚʘʪ ʩʘʤʦ 
ʥʘʯʘʣʥʠʷ ʮʠʢʲʣ ʦʪ ʝʜʠʥ ʧʦ-ʜʲʣʲʛ ʧʨʦʮʝʩ (ʌʠʛʫʨʘ 7). 

ʀʟʣʦʞʙʘʪʘ ʧʨʝʜʠʟʚʠʢʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʢʨʘʪʲʢ ʬʠʣʤ [9], ʩʚʲʨʟʚʘʱ ʚ ʝʜʥʦ 
ʦʪʜʝʣʥʠʪʝ ʧʣʘʢʘʪʠ. ɿʘ ʥʘʧʨʘʚʘʪʘ ʥʘ ʪʦʟʠ ʬʠʣʤ ʙʝʰʝ ʨʘʟʨʘʙʦʪʝʥ ʩʧʝʮʠʘʣʝʥ 
ʩʦʬʪʫʝʨ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʠ ʬʠʟʠʯʝʩʢʠ ʦʙʫʩʣʦʚʝʥʦ ʜʚʠʞʝʥʠʝ ʚ 
ʤʥʦʛʦʤʝʨʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɺ ʝʜʠʥ ʦʪ ʧʣʘʢʘʪʠʪʝ [10] ʝ ʩʧʦʤʝʥʘʪʘ ʠʥʪʝʨʝʩʥʘ ʟʘʜʘʯʘ ʟʘ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ 
ʢʦʥʠʯʥʠ ʩʝʯʝʥʠʷ ʚ ʜʦʤʘʰʥʠ ʫʩʣʦʚʠʷ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʚʝʪʣʠʥʘ. ʊʘʟʠ ʟʘʜʘʯʘ 
ʧʦʨʦʜʠ ʫʯʘʩʪʠʝʪʦ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʧʨʦʝʢʪ InnoMathEd ï  Innovation in Mathe-
matics Education on European Level [11], ʟʘ ʢʦʡʪʦ ʙʷʭʘ ʩʲʟʜʘʜʝʥʠ ʠʥʪʝʨʘʢʪʠʚʥʠ 
ʧʨʠʣʦʞʝʥʠʷ ʩ 3D ʤʦʜʝʣʠ. 

ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʝʟʠ ʧʨʠʣʦʞʝʥʠʷ ʙʝʰʝ ʩʲʟʜʘʜʝʥʘ ʢʦʣʝʢʮʠʷ ʦʪ ʥʷʢʦʣʢʦ 
ʪʨʠʤʝʨʥʠ ʘʥʠʤʘʮʠʠ ʥʘ ʚʠʨʪʫʘʣʥʠ ʤʝʭʘʥʠʯʥʠ ʤʦʜʝʣʠ ʜʝʤʦʥʩʪʨʠʨʘʱʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʚʦʡʩʪʚʘ. ʊʘʟʠ ʢʦʣʝʢʮʠʷ ʨʘʟʨʘʩʥʘ ʜʦ ʙʠʙʣʠʦʪʝʢʘ ʦʪ ʥʷʢʦʣʢʦ 
ʜʝʩʝʪʢʠ ʧʦʜʦʙʥʠ ʘʥʠʤʘʮʠʠ [13], ʚ ʢʦʷʪʦ ʠʤʘ ʤʝʭʘʥʠʟʤʠ ʟʘ ʨʠʩʫʚʘʥʝ ʥʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʢʨʠʚʠ, ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʠ ʠ ʪ.ʥ. 

 
ʍʡʜʬʩʙ 7. ɻʠʙʡʥʦʧ ʨʧʩʙʟʝʙʦʞ ʦʙ ʦʙʬʰʦʡ ʡ ʮʬʝʧʟʞʪʫʛʞʦʡ ʝʞʢʦʧʪʫʡ 

ʇʨʦʝʢʪ 

Lhogho 

ʀʟʣʦʞʙʘ ʩ 

ʢʘʨʪʠʥʠ 

ʍʫʜʦʞʝʩʪʚʝ

ʥ ʬʠʣʤ 

ʇʨʦʝʢʪ 

InnoMathEd 

ɹʠʙʣʠʦʪʝʢ

ʘ ʩ 

ʘʥʠʤʘʮʠʠ 

ʇʨʦʝʢʪ 

Geometro 

ʅʘʫʯʥʦ-

ʧʦʧʫ-ʣʷʨʝʥ 

ʬʠʣʤ 

ʅɸʋʏʅʀ 

ɼɽʁʅʆʉʊʀ 

ɸʈʊʀʉʊʀʏʅʀ 

ɼɽʁʅʆʉʊʀ 
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ʏʘʩʪ ʦʪ ʤʦʜʝʣʠʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʢʦʥʠʯʥʠ ʩʝʯʝʥʠʷ ʠ ʪʝ ʩʘ ʷʜʨʦʪʦ, ʦʢʦʣʦ 
ʢʦʝʪʦ ʟʘʧʦʯʚʘ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʜʨʫʛ ʧʨʦʝʢʪ ï Geometro, ʢʦʡʪʦ ʜʦʨʠ ʠ ʚ ʤʥʦʛʦ 
ʥʘʯʘʣʥʘ ʬʘʟʘ ʚʝʯʝ ʝ ʜʦʚʝʣ ʜʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʦ-ʛʝʥʝʨʠʨʘʥ ʥʘʫʯʥʦ-
ʧʦʧʫʣʷʨʝʥ ʥʷʤ ʬʠʣʤ ʟʘ ʝʣʠʧʩʠʪʝ. 
ɺ ʪʦʟʠ ʬʠʣʤ ʩʝ ʧʦʢʘʟʚʘʪ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʘ ʟʘ ʤʝʭʘʥʠʯʥʦ 

ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʝʣʠʧʩʠ. ʅʘ ʌʠʛʫʨʘ 8 ʩʘ ʧʦʢʘʟʘʥʠ ʯʝʪʠʨʠ ʦʪ ʪʝʟʠ ʫʩʪʨʦʡʩʪʚʘ: 
(1) ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʠʤʢʘ ʦʪ ʢʦʥʝʮ; (2) ʜʠʩʢ, ʚʲʨʪʷʱ ʩʝ ʦʢʦʣʦ ʥʘʢʣʦʥʝʥʘ ʦʩ; (3) 
ʨʠʩʫʚʘʥʝ ʥʘ ʝʣʠʧʩʘ ʯʨʝʟ ʧʨʘʚʦʣʠʥʝʡʥʦ ʧʣʲʟʛʘʥʝ, ʠʟʧʦʣʟʚʘʥʦ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʝʣʠʧʩʦʚʠʜʥʠ ʨʘʤʢʠ ʠ ʧʨʦʟʦʨʮʠ; ʠ (4) ʟʲʙʯʘʪʠ ʢʦʣʝʣʘ ʠ ʤʦʣʠʚ, ʦʧʠʩʚʘʱ ʝʣʠʧʩʘ 
ʢʘʪʦ ʚʠʜ ʭʠʧʦʮʠʢʣʦʠʜʘ. 

  

  

ʍʡʜʬʩʙ 8. ʃʙʝʩʡ ʧʫ ʭʡʤʥʙ ʠʙ ʞʤʡʨʪʡ 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʦʜʦʙʝʥ ʬʠʣʤ ʠʟʠʩʢʚʘ ʫʤʝʥʠʷ, ʢʦʠʪʦ ʙʠ ʪʨʷʙʚʘʣʦ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʜʘ ʩʲʟʜʘʚʘ ʫ ʫʯʝʥʠʮʠʪʝ: 

- ʝʬʝʢʪʠʚʥʦ ʪʲʨʩʝʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ; 

- ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʬʘʢʪʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; 

- ʩʲʟʜʘʚʘʥʝ ʥʘ ʘʨʪʝʬʘʢʪʠ ʫʜʦʚʣʝʪʚʦʨʷʚʘʱʠ ʢʦʥʢʨʝʪʥʠ ʠʟʠʩʢʚʘʥʠʷ; 

- ʘʪʨʘʢʪʠʚʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. 
ʇʦʜʦʙʥʦ ʠ ʥʘ ʜʨʫʛʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʦʧʠʩʘʥʠ ʚ ʪʦʟʠ ʜʦʢʣʘʜ, ʬʠʣʤʲʪ ʢʘʪʦ 

ʘʨʪʠʩʪʠʯʥʦ ʪʚʦʨʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʟʚʘ ʠ ʟʘ ʥʘʫʯʥʠ ʮʝʣʠ, ʥʘʧʨʠʤʝʨ ʚ ʢʫʨʩʦʚʝ 
ʧʦ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ, ʄʝʭʘʥʠʢʘ, ɻʝʦʤʝʪʨʠʷ ʥʘ ʜʚʠʞʝʥʠʝʪʦ, ʇʨʦʛʨʘʤʠʨʘʥʝ, 
ʇʨʦʝʢʪʠʚʥʘ ʛʝʦʤʝʪʨʠʷ ʠ ʪ.ʥ. 
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ɺʳʝʞʲʡ ʨʤʙʦʧʛʞ 
ʆʩʚʝʥ ʧʦʩʪʦʷʥʥʘʪʘ ʠʟʣʦʞʙʘ ʚʲʚ ʌʘʢʫʣʪʝʪʘ ʧʦ ʄʘʪʝʤʘʪʠʢʘ ʠ ʀʥʬʦʨʤʘʪʠʢʘ, 

ʫʤʘʣʝʥʘ ʚʝʨʩʠʷ ʥʘ ʧʣʘʢʘʪʠʪʝ ʩʘ ʚ ʯʘʩʪʥʘ ʢʦʣʝʢʮʠʷ ʚ ɸʚʩʪʨʘʣʠʷ, ʘ ʩʲʱʦ ʠ 
ʧʦʢʘʟʘʥʠ ʟʘʝʜʥʦ ʩ ʬʠʣʤʘ ʥʘ XXXIX ʇʨʦʣʝʪʥʘ ʢʦʥʬʝʨʝʥʮʠʷ ʥʘ ʉʄɹ. ʏʘʩʪ ʦʪ 
ʧʣʘʢʘʪʠʪʝ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʠʜ ʩʘ ʧʦʠʩʢʘʥʠ ʠ ʠʟʧʨʘʪʝʥʠ ʜʦ ʥʘʫʯʥʠ ʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ. ɺ ʧʨʦʮʝʩ ʥʘ ʜʦʛʦʚʘʨʷʥʝ ʩʘ 
ʠʟʣʦʞʙʠ ʇʘʨʠʞ ʠ ɻʝʥʫʘ. 
ʅʘʫʯʥʠʷʪ ʬʠʣʤ ʟʘ ʝʣʠʧʩʠʪʝ ʚʝʨʦʷʪʥʦ ʱʝ ʝ ʧʲʨʚʠʷʪ ʦʪ ʩʝʨʠʷ ʧʦʜʦʙʥʠ 

ʬʠʣʤʠ. ɿʘ ʱʘʩʪʠʝ ʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʧʨʝʜʚʠʜʷʪ ʚʩʠʯʢʠ ʧʣʘʥʦʚʝ ʟʘ 
ʙʲʜʝʱʝʪʦ, ʜʦʢʦʣʢʦʪʦ ʚʜʲʭʥʦʚʝʥʠʝʪʦ ʟʘ ʥʘʫʯʥʠ ʠʣʠ ʭʫʜʦʞʝʩʪʚʝʥʠ ʜʝʡʥʦʩʪʠ ʥʝ 
ʧʦʜʣʝʞʠ ʥʘ ʧʣʘʥʠʨʘʥʝ. 
ʎʷʣʘʪʘ ʠʟʣʦʞʙʘ ʟʘʧʦʯʥʘ ʦʪ ʤʦʥʦʪʦʥʥʦʪʦ ʠʟʤʝʨʚʘʥʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣ-

ʥʦʩʪʪʘ ʥʘ ʩʦʬʪʫʝʨʝʥ ʧʨʦʜʫʢʪ ʠ ʤʦʞʝ ʙʠ ʚ ʪʦʚʘ ʩʝ ʢʨʠʝ ʥʘʡ-ʚʘʞʥʘʪʘ ʧʦʫʢʘ ï 
ʜʦʨʠ ʠ ʥʘʡ-ʩʢʫʯʥʘʪʘ ʨʝʘʣʥʦʩʪ ʤʦʞʝ ʜʘ ʘʢʪʠʚʠʨʘ ʯʦʚʝʰʢʘʪʘ ʠʟʦʙʨʝʪʘʪʝʣʥʦʩʪ ʠ 
ʢʨʝʘʪʠʚʥʦʩʪ. ɽʜʠʥʩʪʚʝʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʫʣʦʚʠ ʧʲʨʚʦʥʘʯʘʣʥʠʷʪ ʤʦʤʝʥʪ ʠ ʩʣʝʜ 
ʪʦʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠʥʝʨʮʠʷʪʘ.  
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ɾʠʚʝʝʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʥʠ ʧʦʟʚʦʣʷʚʘʪ ʩ ʣʝʢʦʪʘ ʜʘ ʩʲʙʠʨʘʤʝ, ʬʠʣʪʨʠʨʘʤʝ ʠ 
ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʤʝ ʜʘʥʥʠ ʦʪ ʚʢʲʱʠ ʯʨʝʟ ʥʘʩʪʦʣʥʠʷ ʩʠ ʢʦʤʧʶʪʲʨ, ʦʪ ʧʝʡʢʘ ʚ 
ʧʘʨʢʘ ʯʨʝʟ ʣʘʧʪʦʧ, ʦʪ ʤʦʙʠʣʥʠʷ ʩʠ ʪʝʣʝʬʦʥ ʠʣʠ ʯʨʝʟ ʜʨʫʛʘ ʤʝʜʠʷ. 
ʉʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʥʠ ʧʨʝʜʦʩʪʘʚʷʪ ʧʨʷʢ ʜʦʩʪʲʧ ʜʦ ʦʛʨʦʤʥʠ 
ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʷ, ʦʙʭʚʘʱʘʱʘ ʚʩʝʢʠ ʝʜʠʥ ʘʩʧʝʢʪ ʦʪ ʥʘʰʠʷ ʞʠʚʦʪ. 
ʇʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʥʝʪ ʪʝ ʧʨʘʚʷʪ ʚʲʟʤʦʞʥʦ ʦʪʜʘʣʝʯʝʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʨʝʜʠʮʘ ʫʩʣʫʛʠ, ʢʘʪʦ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʦʙʨʘʪʥʘ 
ʚʨʲʟʢʘ ʩ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. ʋʝʙ ʙʘʟʠʨʘʥʠʪʝ ʘʥʢʝʪʥʠ ʩʠʩʪʝʤʠ ʩʧʝʩʪʷʚʘʪ 
ʚʨʝʤʝ ʠ ʨʝʩʫʨʩʠ, ʢʘʪʦ ʫʩʢʦʨʷʚʘʪ ʘʥʢʝʪʠʨʘʥʝʪʦ ʥʘ ʛʦʣʝʤʠ ʮʝʣʝʚʠ ʛʨʫʧʠ ʠ 
ʘʚʪʦʤʘʪʠʟʠʨʘʪ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʘʧʨʘʚʝʥʠʪʝ ʘʥʢʝʪʠ. ɺ 
ʪʦʟʠ ʪʨʫʜ ʝ ʠʟʣʦʞʝʥ ʤʦʜʝʣ ʥʘ ʨʘʟʰʠʨʷʝʤʘ ʫʝʙ ʙʘʟʠʨʘʥʘ ʘʥʢʝʪʥʘ ʩʠʩʪʝʤʘ, 
ʢʦʷʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʙʲʜʝ ʚʛʨʘʞʜʘʥʘ ʚ ʜʨʫʛʠ ʫʝʙ ʙʘʟʠʨʘʥʠ ʩʠʩʪʝʤʠ. 
ʇʨʝʜʩʪʘʚʝʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʦʩʪʘʚʷ ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʘʥʢʝʪʠ ʠ ʨʝʟʫʣʪʘʪʠ, ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʘʥʢʝʪʥʠ ʚʲʧʨʦʩʠ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʠ. 
ʉʠʩʪʝʤʘʪʘ ʧʨʝʜʦʩʪʘʚʷ ʠ ʤʝʭʘʥʠʟʤʠ ʫʣʝʩʥʷʚʘʱʠ ʚʛʨʘʞʜʘʥʝʪʦ ½ ʚ ʪʨʝʪʠ 
ʩʘʡʪʦʚʝ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʫʝʙ ʙʘʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʘʥʢʝʪʠ. 

                                                 
1 ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʧʦʜʧʦʤʦʛʥʘʪʘ ʧʦ ʧʨʦʝʢʪʠ ʀʉïʄï4, ʈʉ09ïʌʄʀï041 ʠ ʄʋï3 ʥʘ 
ʧʦʜʝʣʝʥʠʝ Ăʅʘʫʯʥʘ ʠ ʧʨʠʣʦʞʥʘ ʜʝʡʥʦʩʪò ʧʨʠ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ 
Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò ʠ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪ BG 051PO001ï
3.3.04/13 ʥʘ ʆʇ Ăʈʘʟʚʠʪʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠò ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʉʦʮʠʘʣʝʥ 
ʌʦʥʜ 2007ï2013 ʛ. 
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1.  ʊʋʉʌʃʋʌʉɹ ʆɹ ʊʁʊʋɾʅɹʋɹ 

ʆʪ ʠʟʢʣʶʯʠʪʝʣʥʘ ʚʘʞʥʦʩʪ ʧʨʠ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʧʦʜʦʙʝʥ ʚʠʜ ʩʠʩʪʝʤʠ ʝ 
ʛʲʚʢʘʚʦʩʪʪʘ ʥʘ ʫʩʣʫʛʘʪʘ. ɸʥʢʝʪʥʠʪʝ ʩʠʩʪʝʤʠ ʚʘʨʠʨʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʫʞʜʠʪʝ 
ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʏʝʩʪʦ ʩʨʝʱʘʥʘ ʝ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ ʥʘ ʩʪʘʪʠʯʥʠ ʘʥʢʝʪʠ. ʊʝ ʩʘ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʧʨʝʜʠʤʥʦ ʚ ʥʠʩʢʦ ʙʶʜʞʝʪʥʠ ʫʝʙ ʩʘʡʪʦʚʝ, ʯʠʝʪʦ ʩʲʜʲʨʞʘʥʠʝ 
ʥʝ ʝ ʦʙʝʢʪ ʥʘ ʯʝʩʪʘ ʧʨʦʤʷʥʘ. ʇʦʜʦʙʥʠ ʘʥʢʝʪʠ ʩʘ ʣʝʩʥʠ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʷ, ʥʦ 
ʠʟʢʣʶʯʠʪʝʣʥʦ ʪʨʫʜʥʠ ʟʘ ʧʦʜʜʨʲʞʢʘ. ʇʨʦʤʷʥʘʪʘ ʥʘ ʧʨʝʜʝʬʠʥʠʨʘʥ ʚʲʧʨʦʩ ʚ ʪʷʭ 
ʝ ʦʙʚʲʨʟʘʥʘ ʩ ʧʨʦʤʝʥʠ ʥʘ ʩʘʤʘʪʘ ʫʝʙ ʩʠʩʪʝʤʘ, ʢʘʢʪʦ ʠ ʩ ʧʨʝʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ 
ʠʟʪʦʯʥʠʢʘ ʥʘ ʜʘʥʥʠ, ʩ ʢʦʡʪʦ ʪʷ ʨʘʙʦʪʠ. 

ʇʨʠ ʥʫʞʜʘ ʦʪ ʘʥʢʝʪʥʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʦʙʩʣʫʞʚʘ ʮʷʣʦʩʪʥʦ ʥʫʞʜʠʪʝ ʥʘ 
ʛʦʣʷʤʦ ʫʝʙ ʙʘʟʠʨʘʥʦ ʧʨʠʣʦʞʝʥʠʝ ʩʝ ʧʨʠʙʷʛʚʘ ʜʦ ʠʤʧʣʝʤʝʥʪʘʮʠʷ ʥʘ ʘʥʢʝʪʝʥ 
ʤʦʜʫʣ. ɺʛʨʘʜʝʥʠʪʝ ʘʥʢʝʪʥʠ ʤʦʜʫʣʠ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʠʥʘʤʠʯʥʦ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠʪʝ ʚ ʩʠʩʪʝʤʘʪʘ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʝʣʠʤʠʥʠʨʘʪ ʥʫʞʜʘʪʘ 
ʦʪ ʩʧʝʮʠʘʣʠʩʪ ʟʘ ʧʦʜʜʨʲʞʢʘʪʘ ʠʤ. ʇʨʝʜʠʤʩʪʚʦ ʥʘ ʪʦʟʠ ʚʠʜ ʘʥʢʝʪʥʠ ʩʠʩʪʝʤʠ ʝ 
ʯʝ ʜʘʥʥʠʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʣʦʢʘʣʥʦ ʚ ʠʟʪʦʯʥʠʢʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ 
ʧʨʷʢ ʢʦʥʪʨʦʣ ʥʘʜ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʠʟʪʦʯʥʠʢʘ ʦʪ ʜʘʥʥʠ, ʢʦʝʪʦ ʧʦ-ʢʲʩʥʦ ʫʣʝʩʥʷʚʘ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʘʥʘʣʠʟ ʥʘ ʩʲʭʨʘʥʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. 

ʊʨʝʪʠʷʪ ʩʣʫʯʘʡ, ʢʦʡʪʦ ʝ ʠ ʦʙʝʢʪ ʥʘ ʪʦʟʠ ʪʨʫʜ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʛʦʪʦʚʘ 
ʘʥʢʝʪʥʘ ʫʩʣʫʛʘ, ʧʨʝʜʣʘʛʘʥʘ ʦʪ ʚʲʥʰʥʘ ʫʝʙ ʩʠʩʪʝʤʘ. ʇʦʜʦʙʥʠ ʧʨʠʣʦʞʝʥʠʷ 
ʧʨʝʜʦʩʪʘʚʷʪ ʠʥʪʝʨʬʝʡʩʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʚʛʨʘʜʝʥʠ ʚ ʧʨʦʠʟʚʦʣʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ. ɽʜʠʥʩʪʚʝʥʠʷʪ ʥʝʜʦʩʪʘʪʲʢ ʪʫʢ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦʪʦ 
ʥʘʣʠʯʠʝ ʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʘʥʢʝʪʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʌʨʩʙʛʤʞʦʡʞʫʧ ʦʙ ʙʦʣʞʫʦʡ ʛʳʨʩʧʪʡ ʡ ʛʳʠʥʧʟʦʡ ʧʫʜʧʛʧʩʡ ʣʳʥ ʫʸʮ ʝ 
ʤʠʥʠʤʘʣʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʠʟʠʩʢʚʘʥʘ ʟʘ ʚʩʷʢʘ ʘʥʢʝʪʥʘ ʩʠʩʪʝʤʘ. ɺʩʝʢʠ 
ʘʥʢʝʪʝʥ ʚʲʧʨʦʩ ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʘʨʢʠʨʘʥ ʢʘʪʦ ʚʲʧʨʦʩ ʩ ʝʜʠʥʩʪʚʝʥ ʠʣʠ 
ʤʥʦʞʝʩʪʚʝʥ ʦʪʛʦʚʦʨ. ɸʥʢʝʪʥʠʪʝ ʦʪʛʦʚʦʨʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʨʝʞʜʘʥʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʝʜʘ, ʚ ʢʦʡʪʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʲʪ ʠʩʢʘ ʪʝ ʜʘ ʙʲʜʘʪ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʷ. 

ʅʞʫʙ ʝʙʦʦʡ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʦʙʘʚʷʥʠ ʢʲʤ ʚʩʝʢʠ ʘʥʢʝʪʝʥ ʚʲʧʨʦʩ. ʊʝ ʤʦʛʘʪ 
ʜʘ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʪʝʤʘʪʠʢʘʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʠ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʤʦʞʝ 
ʜʘ ʙʲʜʝ ʠʟʚʣʝʯʝʥʘ ʯʨʝʟ ʥʝʛʦ.  

ɼʩʬʨʡʩʙʦʞ ʦʙ ʙʦʣʞʫʦʡʫʞ ʛʳʨʩʧʪʡ ʩʝ ʚʲʚʝʞʜʘ ʩ ʦʛʣʝʜ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʥʘ 
ʘʥʢʝʪʥʠʪʝ ʚʲʧʨʦʩʠ ʚ ʦʪʜʝʣʥʠ ʩʝʢʮʠʠ. ʊʦ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ 
ʦʙʦʩʦʙʷʚʘʥʝʪʦ ʥʘ ʛʨʫʧʠ ʚʲʧʨʦʩʠ, ʦʙʦʙʱʘʚʘʡʢʠ ʛʠ ʧʦ ʪʝʤʘʪʠʢʘ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠʣʠ ʜʨʫʛʘ ʪʷʭʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʫʣʝʩʥʷʚʘ 
ʥʘʚʠʛʘʮʠʷʪʘ ʚ ʘʥʢʝʪʥʠʪʝ ʚʲʧʨʦʩʠ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʨʦʫʯʚʘʥʠʷ. 

ʊʨʧʝʞʤʸʦʞʫʧ ʦʙ ʙʦʣʞʫʦʡ ʛʳʨʩʧʪʡ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʛʦʪʦʚʠ ʚʲʧʨʦʩʠ ʦʪ ʝʜʠʥ ʧʦʪʨʝʙʠʪʝʣ ʥʘ ʜʨʫʛ. ʇʨʠ ʩʧʦʜʝʣʷʥʝʪʦ 
ʥʘ ʚʲʧʨʦʩʠ ʧʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʫʢʘʞʝ ʥʠʚʦ ʥʘ ʜʦʩʪʲʧ ʜʦ ʚʲʧʨʦʩʠʪʝ. 
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ʆʩʥʦʚʥʦ ʩʧʦʜʝʣʷʥʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʚʘ ʚʠʜʘ: ʩ ʧʨʘʚʘ ʟʘ ʨʝʜʘʢʮʠʷ ʥʘ ʚʲʧʨʦʩʘ 
ʠʣʠ ʝʜʠʥʩʪʚʝʥʦ ʩ ʧʨʘʚʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ. 

ʈʩʧʬʰʛʙʦʡʸʫʙ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʙʦʙʱʝʥʠʷ ʥʘ ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʘʥʢʝʪʥʠ 
ʚʲʧʨʦʩʠ. ʇʨʠ ʧʨʦʫʯʚʘʥʝʪʦ ʘʥʢʝʪʠʨʘʥʠʷʪ ʦʪʛʦʚʘʨʷ ʥʘ ʛʨʫʧʘ ʚʲʧʨʦʩʠ ʮʝʣʷʱʠ 
ʠʟʚʣʠʯʘʥʝ ʥʘ ʧʦ-ʧʲʣʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

 

ʍʡʜ. 1. ʊʫʩʬʣʫʬʩʙ ʦʙ ʪʡʪʫʞʥʙ ʠʙ ʬʨʩʙʛʤʞʦʡʞ ʦʙ ʙʦʣʞʫʡ 

ɼʞʦʞʩʡʩʙʦʞ ʦʙ ʨʩʧʬʰʛʙʦʡʸ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʤʝʪʘ 
ʜʘʥʥʠʪʝ ʥʘ ʚʲʚʝʜʝʥʠʪʝ ʘʥʢʝʪʥʠ ʚʲʧʨʦʩʠ. ɺ ʩʠʩʪʝʤʘʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʫʢʘʟʘʥʠ 
ʛʨʫʧʠʪʝ ʚʲʧʨʦʩʠ, ʦʪ ʢʦʠʪʦ ʘʥʢʝʪʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʧʲʣʥʝʥʘ. ʇʘʨʘʣʝʣʥʦ ʩ 
ʪʦʚʘ ʩʝ ʩʧʝʮʠʬʠʮʠʨʘ ʪʝʤʘʪʠʢʘʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ ʚʲʧʨʦʩʠʪʝ ʢʘʢʪʦ ʠ 
ʜʨʫʛʠ ʤʝʪʘ ʜʘʥʥʠ ʩʚʲʨʟʘʥʠ ʩ ʚʲʧʨʦʩʠʪʝ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʧʦʧʘʜʥʘʪ ʚ 
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ʧʨʦʫʯʚʘʥʝʪʦ. ʉʠʩʪʝʤʘʪʘ ʠʟʙʠʨʘ ʥʘ ʧʨʦʠʟʚʦʣʝʥ ʧʨʠʥʮʠʧ ʠʟʤʝʞʜʫ ʢʘʥʜʠʜʘʪʠʪʝ, 
ʫʜʦʚʣʝʪʚʦʨʷʚʘʱʠ ʦʧʠʩʘʥʠʪʝ ʢʨʠʪʝʨʠʠ. 

ʃʙʥʨʙʦʡʡʫʞ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʢʨʘʡʥʠʷ ʧʨʦʜʫʢʪ ʥʘ ʘʥʢʝʪʥʘʪʘ ʩʠʩʪʝʤʘ. ʉʣʝʜ 
ʩʲʟʜʘʚʘʥʝʪʦ ʩʠ, ʢʘʤʧʘʥʠʷʪʘ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʝʜʥʦ ʠʣʠ ʧʦʚʝʯʝ ʧʨʦʫʯʚʘʥʠʷ. ɽʜʥʘ 
ʢʘʤʧʘʥʠʷ ʤʦʞʝ ʜʘ ʦʙʭʚʘʱʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ʫʝʙ ʩʠʩʪʝʤʠ. ʈʘʟʜʝʣʷʥʝʪʦ ʥʘ 
ʘʥʢʝʪʥʠ ʢʘʤʧʘʥʠʠ ʧʦʟʚʦʣʷʚʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ. 
ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʘʨʪʥʴʦʨʩʢʘ ʧʨʦʛʨʘʤʘ ʟʘ 
ʘʥʢʝʪʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʚʲʥʰʥʠ ʫʝʙ ʩʠʩʪʝʤʠ. 

ʈʬʚʤʡʣʬʛʙʦʞ ʦʙ ʣʙʥʨʙʦʡʸ ʘʢʪʠʚʠʨʘ ʢʘʤʧʘʥʠʷʪʘ, ʢʘʪʦ ʧʦʟʚʦʣʷʚʘ ʜʦʩʪʲʧ 
ʜʦ ʥʝʷ ʦʪ ʢʣʠʝʥʪʩʢʠ ʧʨʠʣʦʞʝʥʠʷ. ʂʘʤʧʘʥʠʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʛʦʪʚʷʥʠ ʠ 
ʘʢʪʠʚʠʨʘʥʠ ʦʪ ʦʧʨʝʜʝʣʝʥʘ ʜʘʪʘ, ʧʦʟʚʦʣʷʚʘʡʢʠ ʧʣʘʥʠʨʘʥʝ ʥʘ ʜʲʣʛʦʩʨʦʯʥʘ 
ʘʥʢʝʪʥʘ ʜʝʡʥʦʩʪ. 

ʌʨʩʙʛʤʞʦʡʞ ʦʙ ʨʙʩʫʦʵʧʩʪʣʡ ʨʩʧʜʩʙʥʡ ʝ ʫʩʣʫʛʘ, ʢʦʷʪʦ ʩʲʚʨʝʤʝʥʥʠʪʝ ʫʝʙ 
ʙʘʟʠʨʘʥʠ ʩʠʩʪʝʤʠ (ʝʣʝʢʪʨʦʥʥʠ ʤʘʛʘʟʠʥʠ, ʩʘʡʪʦʚʝ ʟʘ ʩʧʝʜʠʪʦʨʩʢʠ ʫʩʣʫʛʠ, 
ʭʦʩʪʠʥʛ ʢʦʤʧʘʥʠʠ ʠ ʜʨ.) ʯʝʩʪʦ ʧʨʝʜʣʘʛʘʪ. ʊʷ ʝ ʙʘʟʠʨʘʥʘ ʥʘ ʧʘʨʪʥʴʦʨʩʢʠ 
ʤʘʨʢʝʪʠʥʛ [1] ï ʧʨʘʢʪʠʢʘ, ʧʨʠ ʢʦʷʪʦ ʦʧʨʝʜʝʣʝʥ ʙʠʟʥʝʩ ʚʲʟʥʘʛʨʘʞʜʘʚʘ ʝʜʠʥ ʠʣʠ 
ʧʦʚʝʯʝ ʧʘʨʪʥʴʦʨʠ ʟʘ ʚʩʝʢʠ ʧʦʩʝʪʠʪʝʣ ʠʣʠ ʢʣʠʝʥʪ, ʜʦʚʝʜʝʥ ʦʪ ʤʘʨʢʝʪʠʥʛʦʚʠʪʝ 
ʫʩʠʣʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʘʨʪʥʴʦʨʘ. 

ʊʫʙʫʡʪʫʡʰʞʪʣʙ ʧʚʩʙʚʧʫʣʙ ʦʙ ʩʞʠʬʤʫʙʫʡ ʝ ʠʟʠʩʢʚʘʥʝ ʢʲʤ ʚʩʷʢʘ ʝʜʥʘ 
ʘʥʢʝʪʥʘ ʩʠʩʪʝʤʘ. ʊʦʟʠ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ 
ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʲʙʨʘʥʠʪʝ ʘʥʢʝʪʥʠ ʜʘʥʥʠ. ɺʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ ʤʦʞʝ ʜʘ ʩʲʟʜʘʚʘ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʟʛʣʝʜʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʫʞʜʠʪʝ ʩʠ ʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʪʷʭ ʜʘ 
ʠʟʚʣʠʯʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʘʥʥʠ ʟʘ ʠʟʤʠʥʘʣʠ ʧʝʨʠʦʜʠ. 

2. ɹʉʎʁʋɾʃʋʌʉɹ ʆɹ ʊʁʊʋɾʅɹʋɹ 

ʆʪ ʠʟʢʣʶʯʠʪʝʣʥʘ ʚʘʞʥʦʩʪ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʱ ʤʦʜʝʣ ʟʘ ʢʦʥʢʨʝʪʝʥ ʪʠʧ 
ʩʠʩʪʝʤʠ ʝ ʣʠʧʩʘʪʘ ʥʘ ʦʙʚʲʨʟʘʥʦʩʪ ʩ ʢʦʥʢʨʝʪʥʘ ʨʘʙʦʪʥʘ ʨʘʤʢʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ 
ʥʘ ʧʨʠʣʦʞʝʥʠʷ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʰʘʙʣʦʥʠ ʟʘ ʜʠʟʘʡʥ ʪʫʢ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ. 

ɸʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʧʦʟʚʦʣʷʚʘ ʚʛʨʘʞʜʘʥʝʪʦ ʠ ʚ ʫʝʙ ʩʠʩʪʝʤʠ, 
ʜʝʩʢʪʦʧ ʩʠʩʪʝʤʠ, ʤʦʙʠʣʥʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʜʨ. ʊʦʚʘ ʝ ʚʲʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ 
ʦʙʨʘʙʦʪʯʠʢʘ ʥʘ ʟʘʷʚʢʠ. 

ʇʚʩʙʚʧʫʰʡʣ ʦʙ ʠʙʸʛʣʡ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʣʘʩ, ʢʦʡʪʦ ʧʨʠʝʤʘ ʟʘʷʚʢʠʪʝ ʢʲʤ 
ʢʦʥʢʨʝʪʥʠ ʨʝʩʫʨʩʠ ʚ ʩʠʩʪʝʤʘʪʘ ʩʲʟʜʘʚʘ ʥʫʞʥʠʪʝ ʢʣʘʩʦʚʝ ʠ ʠʟʧʲʣʥʷʚʘ 
ʟʘʷʚʝʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. ʉʣʝʜ ʢʘʪʦ ʦʧʝʨʘʮʠʠʪʝ ʩʘ ʠʟʧʲʣʥʝʥʠ, ʦʙʨʘʙʦʪʯʠʢʘ 
ʥʘ ʟʘʷʚʢʠ ʚʨʲʱʘ ʨʝʟʫʣʪʘʪʘ ʚ ʧʦʜʭʦʜʷʱ ʚʠʜ ʥʘ ʢʣʠʝʥʪʩʢʠʷ ʢʦʜ. 
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ʍʡʜ. 2. ɹʩʮʡʫʞʣʫʬʩʙ ʦʙ ʪʡʪʫʞʥʙ ʠʙ ʬʨʩʙʛʤʞʦʡʞ ʦʙ ʙʦʣʞʫʡ 

ʀʙʩʞʟʝʙʲ ʡʦʪʫʩʬʥʞʦʫ ʚ ʩʠʩʪʝʤʘʪʘ ʩʲʟʜʘʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
ʘʙʩʪʨʘʢʮʠʷ. ʊʦʡ ʠʥʜʝʢʩʠʨʘ ʚʩʝʢʠ ʝʜʠʥ ʬʫʥʢʮʠʦʥʘʣʝʥ ʠʥʩʪʨʫʤʝʥʪ ʚ ʩʠʩʪʝʤʘʪʘ. 
ʂʦʛʘʪʦ ʥʷʢʦʡ ʦʪ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʙʲʜʝ ʧʦʠʩʢʘʥ, ʟʘʨʝʞʜʘʱʠʷʪ ʠʥʩʪʨʫʤʝʥʪ ʧʨʘʚʠ 
ʥʝʛʦʚʘ ʠʥʩʪʘʥʮʠʷ ʠ ʷ ʧʨʝʜʘʚʘ ʥʘ ʢʣʠʝʥʪʩʢʠʷ ʢʦʜ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʦʩʠʛʫʨʷʚʘ 
ʣʝʩʥʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʚ ʩʠʩʪʝʤʘʪʘ, ʢʘʢʪʦ ʠ ʦʧʨʦʩʪʝʥ ʤʝʭʘʥʠʟʲʤ 
ʥʘ ʚʣʘʛʘʥʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ ʝʜʠʥ ʚ ʜʨʫʛ. 

ʂʞʩʙʩʮʡʸ ʧʫ ʡʦʪʫʩʬʥʞʦʫʡ ʦʧʠʩʚʘ ʙʠʟʥʝʩ ʦʙʝʢʪʠʪʝ ʚ ʩʠʩʪʝʤʘʪʘ. ɿʘ ʚʩʝʢʠ 
ʠʥʩʪʨʫʤʝʥʪ ʠʤʘ ʢʣʘʩ, ʥʘʩʣʝʜʷʚʘʱ BusinessObject. ɿʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʷʩʥʦ 
ʨʘʟʜʝʣʷʥʝ ʥʘ ʜʠʟʘʡʥʘ ʦʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʚ BusinessObject ʝ ʟʘʣʦʞʝʥ 
ʰʘʙʣʦʥʘ ʟʘ ʜʠʟʘʡʥ Ăʤʦʩʪò [2]. ɺʩʝʢʠ ʙʠʟʥʝʩ ʦʙʝʢʪ ʩʲʜʲʨʞʘ ʚ ʩʝʙʝ ʩʠ 
ʠʤʧʣʝʤʝʥʪʘʮʠʷ ʥʘ ʠʥʪʝʨʬʝʡʩʘ IRenderer. ɿʘ ʚʩʷʢʘ ʝʜʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
BusinessObject ʠʤʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ IRenderer ʠʤʧʣʝʤʝʥʪʘʮʠʠ, ʯʨʝʟ ʢʦʠʪʦ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʜʩʪʘʚʝʥʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʙʠʟʥʝʩ ʦʙʝʢʪʘ. ʊʦʟʠ ʧʦʜʭʦʜ 
ʧʦʟʚʦʣʷʚʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʧʦʜʜʨʲʞʢʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʬʦʨʤʘʪʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʩʲʩʪʦʷʥʠʷʪʘ ʥʘ ʙʠʟʥʝʩ ʦʙʝʢʪʠʪʝ ʢʘʪʦ ʥʘʧʨʠʤʝʨ HTML ʩ JavaScript ʠ CSS, XML 
[3] ʠʣʠ ʜʨʫʛ ʩʧʝʮʠʬʠʯʝʥ ʬʦʨʤʘʪ. ɺʩʝʢʠ ʙʠʟʥʝʩ ʦʙʝʢʪ ʢʘʧʩʫʣʠʨʘ ʚ ʩʝʙʝ ʩʠ 
ʩʚʦʷʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʢʘʪʦ ʦʙʨʘʙʦʪʯʠʢʘ ʥʘ ʟʘʷʚʢʠ ʠʟʮʷʣʦ ʨʘʙʦʪʠ ʩ 
ʧʦʩʪʘʚʝʥʘʪʘ ʘʙʩʪʨʘʢʮʠʷ - ʢʣʘʩʘ BusinessObject. 
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ʍʡʜ. 3. ʅʞʮʙʦʡʠʳʥ ʠʙ ʬʨʩʙʛʤʞʦʡʞ ʦʙ ʡʦʪʫʩʬʥʞʦʫʡ 

3. ʅɾʎɹʆʁʀʓʅ ʆɹ ɻɼʉɹɿɽɹʆɾ ʆɹ ɹʆʃɾʋʆɹʋɹ ʊʁʊʋɾʅɹ 

ʇʦʜʜʨʲʞʢʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʬʦʨʤʘʪʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʲʩʪʦʷʥʠʷʪʘ 
ʥʘ ʦʪʜʝʣʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ʦʧʨʦʩʪʷʚʘ ʠ ʩʘʤʦʪʦ ½ ʚʛʨʘʞʜʘʥʝ. 

 

ʍʡʜ. 4. ʊʮʞʥʙ ʦʙ ʣʧʥʬʦʡʣʙʯʡʸ ʪ ʣʤʡʞʦʫʪʣʧ ʨʩʡʤʧʟʞʦʡʞ 

ʇʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʘʤʧʘʥʠʷ ʩʠʩʪʝʤʘʪʘ ʛʝʥʝʨʠʨʘ ʫʥʠʢʘʣʝʥ ʢʣʶʯ, ʢʦʡʪʦ 
ʚʧʦʩʣʝʜʩʪʚʠʝ ʩʣʫʞʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʘʥʥʠʪʝ, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʠʟʧʨʘʪʝʥʠ ʦʪ 
ʩʠʩʪʝʤʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠ ʢʲʤ ʢʣʠʝʥʪʩʢʦʪʦ ʧʨʠʣʦʞʝʥʠʝ. ʉʠʩʪʝʤʘʪʘ 
ʤʦʞʝ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʜʘʥʥʠʪʝ ʚ HTML ʬʦʨʤʘʪ ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʢʣʠʝʥʪʩʢʠʷ 
ʢʦʜ ʧʦ ʥʠʢʘʢʲʚ ʥʘʯʠʥ ʥʝ ʦʙʨʘʙʦʪʚʘ ʦʪʛʦʚʦʨʘ ʥʘ ʦʙʨʘʙʦʪʯʠʢʘ ʥʘ ʟʘʷʚʢʠ. ɺ ʪʦʟʠ 
ʩʣʫʯʘʡ ʢʣʠʝʥʪʩʢʘʪʘ ʩʠʩʪʝʤʘ ʚʤʲʢʚʘ ʧʦʣʫʯʝʥʠʷ HTML ʢʦʜ ʚ ʢʦʥʢʨʝʪʝʥ 
ʢʦʥʪʝʡʥʝʨ ʠ ʥʝ ʚʣʠʷʝ ʧʦ ʥʠʢʘʢʲʚ ʥʘʯʠʥ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʤʫ. ɼʨʫʛ ʚʘʨʠʘʥʪ ʝ 
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ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʙʠʟʥʝʩ ʦʙʝʢʪʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ XML. ɺ ʪʦʟʠ 
ʩʣʫʯʘʡ ʘʥʢʝʪʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʚʛʨʘʜʝʥʘ ʢʘʢʪʦ ʚ ʫʝʙ ʩʠʩʪʝʤʘ, ʪʘʢʘ ʠ ʚ ʜʝʩʢʪʦʧ, 
ʤʦʙʠʣʥʦ ʠʣʠ ʜʨʫʛʦ ʧʨʠʣʦʞʝʥʠʝ. ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʚ XML ʬʦʨʤʘʪ ʩʝ 
ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʦʪ ʢʣʠʝʥʪʩʢʘʪʘ ʩʠʩʪʝʤʘ, ʢʘʪʦ ʙʠʚʘʪ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʯʨʝʟ XSLT 
[3], ʦʙʨʘʙʦʪʝʥʠ ʦʪ ʢʦʜ ʚ ʢʣʠʝʥʪʩʢʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʝʥʠ ʯʨʝʟ 
ʘʜʝʢʚʘʥʪʠ ʢʦʥʪʨʦʣʠ ʠʣʠ ʧʦ ʜʨʫʛ ʥʘʯʠʥ. 

ʇʦʩʣʝʜʚʘʣʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʢʣʠʝʥʪʩʢʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʘ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʧʨʦʪʦʢʦʣʘ HTTP [4] ʧʦʩʨʝʜʩʪʚʦʤ 
ʟʘʷʚʢʠ. 

4. ʀɹʃʄʗʐɾʆʁɾ 

ʀʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʩʠʩʪʝʤʠʪʝ ʟʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʩ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʝ ʩʧʠʨʘʪ 
ʜʘ ʥʘʨʘʩʪʚʘʪ. ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʠʣʥʘ ʢʦʥʢʫʨʝʥʮʠʷ ʚʩʷʢʘ ʠʥʩʪʠʪʫʮʠʷ ʠʤʘ ʥʫʞʜʘ 
ʦʪ ʘʜʝʢʚʘʪʥʦ ʧʣʘʥʠʨʘʥʝ ʠ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʧʘʟʘʨʘ, ʚ ʢʦʡʪʦ ʩʲʱʝʩʪʚʫʚʘ. ɽʪʦ 
ʟʘʱʦ ʦʙʨʘʪʥʘʪʘ ʚʨʲʟʢʘ ʩ ʢʣʠʝʥʪʠʪʝ ʝ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʘ ʚʘʞʥʦʩʪ. ʏʝʩʪʦ 
ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʘʥʢʝʪʠ ʜʘʚʘʪ ʷʩʥʦ ʠ ʝʜʥʦʟʥʘʯʥʦ ʧʦʩʦʢʘʪʘ, ʚ 
ʢʦʷʪʦ ʝʜʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʧʦʝʤʝ. 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦʜʭʦʜ ʟʘ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʫʝʙ ʙʘʟʠʨʘʥʠ ʘʥʢʝʪʥʘ ʩʠʩʪʝʤʠ ʚ 
ʪʦʟʠ ʪʨʫʜ ʥʝ ʝ ʦʙʚʲʨʟʘʥ ʩ ʢʦʥʢʨʝʪʥʘ ʨʘʙʦʪʥʘ ʨʘʤʢʘ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 
ʧʨʠʣʦʞʝʥʠʷ. ʊʦʡ ʦʙʦʙʱʘʚʘ ʢʦʥʮʝʧʮʠʠ ʠ ʥʘʩʦʢʠ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʩʠʩʪʝʤʠ 
ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʥʢʝʪʥʠ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʩʘ ʧʨʠʣʦʞʠʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʧʣʘʪʬʦʨʤʘʪʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ. ʇʨʝʜʣʦʞʝʥʠʷ ʤʦʜʝʣ ʠʤʘ ʛʲʚʢʘʚʘ ʘʨʭʠʪʝʢʪʫʨʘ, 
ʢʦʷʪʦ ʫʣʝʩʥʷʚʘ ʧʦʜʜʨʲʞʢʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. ʇʨʝʜʣʦʞʝʥʠʪʝ ʧʨʦʪʦʢʦʣʠ ʟʘ 
ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʩʘ ʘʢʪʠʚʥʦ ʧʦʜʜʲʨʞʘʥʠ ʠ ʰʠʨʦʢʦ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ. 

5. ʄʁʋɾʉɹʋʌʉɹ 
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WEB-ɺɹʀʁʉɹʆɹ ʊʁʊʋɾʅɹ ʀɹ ʅʇɽɾʄʁʉɹʆɾ ʁ ʌʈʉɹɻʄɾʆʁɾ  
ʆɹ ʈʉʇʏɾɽʌʉʁ ʀɹ ʇʏɾʆʘɻɹʆɾ ʆɹ ʃɹʐɾʊʋɻʇʋʇ ʆɹ ʇɺʌʐɾʆʁɾʋʇ 
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ʈʝʟʶʤʝ: ɺ ʩʪʘʪʠʷʪʘ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʧʨʝʜʠʤʩʪʚʘʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. ʈʘʟʛʣʝʜʘʥ ʝ 
ʧʨʠʤʝʨ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ (ʪʠʧʠʯʝʥ ʟʘ 
ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʅɸʆɸ) ʢʘʪʦ ʨʘʙʦʪʝʥ ʧʦʪʦʢ ʦʪ ʩʲʙʠʪʠʷ ʠ ʜʘʥʥʠ. ʇʨʦʝʢʪʠʨʘʥʘ ʝ 
ʩʲʦʪʚʝʪʥʘ ʩʦʬʪʫʝʨʥʘ ʩʠʩʪʝʤʘ ʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʠ ʤʦʜʫʣʠ ʥʘ Web-ʧʨʦʪʦʪʠʧ, 
ʙʘʟʠʨʘʥ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʙʦʪʥʠ ʧʦʪʦʮʠ, ʫʩʣʫʛʠ ʠ ʧʦʪʨʝʙʠʪʝʣʠ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʢʘʯʝʩʪʚʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ, 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝ, ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʨʘʙʦʪʥʠ ʧʦʪʦʮʠ 

1. ɻʓɻɾɽɾʆʁɾ 

ʆʮʝʥʷʚʘʥʝʪʦ, ʘʢʨʝʜʠʪʘʮʠʷʪʘ ʠ ʢʦʥʪʨʦʣʲʪ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, 
ʧʨʦʚʝʞʜʘʥʦ ʦʪ ʚʠʩʰʠ ʫʯʠʣʠʱʘ (ɺʋ) ʠ ʥʘʫʯʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʈ ɹʲʣʛʘʨʠʷ, ʩʝ 
ʠʟʚʲʨʰʚʘ ʦʪ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʛʝʥʮʠʷ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ (ʅɸʆɸ). 
ʅɸʆɸ ʠʟʚʲʨʰʚʘ ʧʦʚʝʯʝ ʦʪ 10 ʫʩʣʫʛʠ, ʩʚʲʨʟʘʥʠ ʩ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ɺʋ, 
ʩʧʝʮʠʘʣʥʦʩʪʠ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ; ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʨʦʝʢʪʠ ʟʘ 
ʦʪʢʨʠʚʘʥʝ ʠ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ɺʋ; ʦʪʢʨʠʚʘʥʝ ʥʘ ʬʠʣʠʘʣʠ, ʩʧʝʮʠʘʣʥʦʩʪʠ ʠ 
ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʨʘʙʦʪʘʪʘ ʩʠ, ʩʣʫʞʠʪʝʣʠʪʝ ʥʘ ʅɸʆɸ ʠ 
ʧʨʠʚʣʠʯʘʥʠʪʝ ʝʢʩʧʝʨʪʠ ʩʲʟʜʘʚʘʪ ʠ ʦʙʨʘʙʦʪʚʘʪ ʤʥʦʞʝʩʪʚʦ ʜʦʢʫʤʝʥʪʠ, ʠʟʠʩʢʚʘʪ 
ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʠʟʛʦʪʚʷʪ ʨʘʟʣʠʯʥʠ ʩʧʨʘʚʢʠ, ʠ ʜʨ. 

ʄʥʦʛʦ ʩʘ ʧʦʣʟʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʚʣʝʯʝʥʠ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ (ɸʉʆʂʆ) 
ʚ ʨʘʙʦʪʘʪʘ ʥʘ ʅɸʆɸ ī ʩʲʢʨʘʱʘʚʘʥʝ ʥʘ ʨʘʟʭʦʜʠ ʠ ʩʨʦʢʦʚʝ (ʦʙʠʢʥʦʚʝʥʦ ʜʦ 12 
ʤʝʩʝʮʘ); ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʦʙʝʢʪʠʚʥʦʩʪ ʠ ʧʨʦʟʨʘʯʥʦʩʪ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʦʮʝʜʫʨʠ 
ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ, ʠ ʜʨ. ɼʦʨʠ (ʩʘʤʦ) ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʩʲʟʜʘʚʘʥʝ, 
ʩʲʭʨʘʥʝʥʠʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʦ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʝʣʝʢʪʨʦʥʥʠ ʬʦʨʤʠ ʟʘ 
ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʜʦʢʣʘʜʠ-ʩʘʤʦʦʮʝʥʢʠ (ʟʘʜʲʣʞʠʪʝʣʥʠ ʟʘ 
ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʘ ʧʦ ʘʢʨʝʜʠʪʘʮʠʷ) ʙʠʭʘ ʧʦʟʚʦʣʠʣʠ: 

¶ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʨʦʧʫʩʢʠ ʠ ʥʝʪʦʯʥʦʩʪʠ (ʦʪ ʩʪʨʘʥʘ ʥʘ ʦʮʝʥʷʚʘʥʘʪʘ 
ʠʥʩʪʠʪʫʮʠʷ) ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʜʘʥʥʠ ʩʲʛʣʘʩʥʦ ʇʨʘʚʠʣʥʠʢʘ ʟʘ 
ʜʝʡʥʦʩʪʪʘ ʥʘ ʅɸʆɸ; 
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¶ ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʝʢʩʧʝʨʪʥʠʪʝ ʛʨʫʧʠ ʧʨʠ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʝ ʠ 
ʘʥʘʣʠʟ ʥʘ ʧʨʝʜʦʩʪʘʚʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ (ʚʢʣ. ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʩʣʦʞʥʦʩʪʪʘ ʥʘ 
ʟʘʜʘʯʘʪʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ɺʋ); 

¶ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʦʮʝʩ; 

¶ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʘʢʨʝʜʠʪʘʮʠʦʥʥʠʪʝ ʧʨʦʮʝʜʫʨʠ ʯʨʝʟ 
ʧʦʜʭʦʜʷʱʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʪʦʢʘ ʦʪ ʜʦʢʫʤʝʥʪʠ; 

¶ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʲʚʝʜʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ/ʜʘʥʥʠ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʪʯʝʪʠ ʠ ʧʨʝʜʧʠʩʘʥʠʷ (ʚʢʣ. ʩʘʤʠʷ ʜʦʢʣʘʜ-ʩʘʤʦʦʮʝʥʢʘ) ʠ ʜʨ. 

2. ʁʀʁʊʃɻɹʆʁʘ ʃʓʅ ɹʊʇʃʇ 

ʆʩʥʦʚʥʠ ʠʟʠʩʢʚʘʥʠʷ, ʢʦʠʪʦ ʩʝ ʧʦʩʪʘʚʷʪ ʢʲʤ ʩʠʩʪʝʤʘ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʩʘ: 

¶ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʩʨʝʜʩʪʚʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠ, ʤʝʪʦʜʠʢʠ ʠ ʦʙʝʢʪʠ 
ʟʘ ʦʮʝʥʷʚʘʥʝ; 

¶ ʜʘ ʘʚʪʦʤʘʪʠʟʠʨʘ ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʧʦʪʦʮʠʪʝ ʦʪ 
ʜʦʢʫʤʝʥʪʠ ʤʝʞʜʫ ʩʣʫʞʠʪʝʣʠ ʠ ʯʣʝʥʦʚʝ ʥʘ ʅɸʆɸ, ʝʢʩʧʝʨʪʥʠ ʛʨʫʧʠ ʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʥʩʪʠʪʫʮʠʠ; 

¶ ʜʘ ʫʣʝʩʥʷʚʘ ʧʨʦʮʝʩʘ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 
ʜʦʢʫʤʝʥʪʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ; 

¶ ʜʘ ʧʦʜʧʦʤʘʛʘ ʨʘʙʦʪʘʪʘ ʥʘ ʝʢʩʧʝʨʪʥʠʪʝ ʛʨʫʧʠ, ʢʘʪʦ ʠʟʚʲʨʰʚʘ ʦʮʝʥʢʘ ʥʘ 
ʢʨʠʪʝʨʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘ ʢʦʠʪʦ ʠʤʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʧʦʢʘʟʘʪʝʣʠ; 

¶ ʜʘ ʛʝʥʝʨʠʨʘ ʜʦʢʫʤʝʥʪʠ (ʧʨʝʜʧʠʩʘʥʠʷ, ʜʦʢʣʘʜʠ, ʦʪʯʝʪʠ, ʟʘʧʦʚʝʜʠ ʠ ʜʨ.), 
ʥʝʦʙʭʦʜʠʤʠ ʚ ʧʨʦʮʝʩʠ ʥʘ (ʩʘʤʦ)ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ; 

¶ ʜʘ ʧʦʜʜʲʨʞʘ ʩʲʦʪʚʝʪʥʠ ʘʢʪʫʘʣʥʠ ʘʨʭʠʚʠ ʟʘ ʤʠʥʘʣʠ, ʧʨʝʜʩʪʦʷʱʠ, 
ʦʪʢʨʠʪʠ ʠ ʧʨʠʢʣʶʯʠʣʠ ʧʨʦʮʝʜʫʨʠ; 

¶ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʠʥʬʦʨʤʘʮʠʷ (ʚʢʣ. ʦʙʦʙʱʝʥʠ ʩʧʨʘʚʢʠ) ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʟʘ 
ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʦʮʝʜʫʨʠ; 

¶ ʜʘ ʝ ʦʪʚʦʨʝʥʘ ʟʘ ʬʫʥʢʮʠʦʥʘʣʥʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʠ ʜʦʧʲʣʚʘʥʝ, ʠ ʜʨ. 

ʇʨʦʮʝʜʫʨʠʪʝ ʧʦ ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ ʩʘ ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʲʟʜʘʚʘʥʝ (ʚʢʣ. 
ʢʦʣʝʢʪʠʚʥʦ), ʩʲʛʣʘʩʫʚʘʥʝ, ʧʨʠʝʤʘʥʝ ʠ ʦʙʤʝʥ ʥʘ ʜʦʢʫʤʝʥʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ 
ʫʯʘʩʪʥʠʮʠ (ʧʨʝʜʩʝʜʘʪʝʣ ʥʘ ʅɸʆɸ, ʯʣʝʥʦʚʝ ʥʘ ɸʢʨʝʜʠʪʘʮʠʦʥʥʠʷ ʩʲʚʝʪ, 
ʧʦʩʪʦʷʥʥʠ ʢʦʤʠʩʠʠ ʧʦ ʦʙʣʘʩʪʠ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʝʢʩʧʝʨʪʥʠ ʛʨʫʧʠ, 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ, ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʜʨ.). ʈʘʟʥʦʦʙʨʘʟʥʠʪʝ ʧʨʦʮʝʜʫʨʠ 
(ʚ ʨʝʜʠʮʘ ʩʣʫʯʘʠ ʠʪʝʨʘʪʠʚʥʠ), ʫʯʘʩʪʥʠʮʠʪʝ ʩ ʨʘʟʣʠʯʥʠ ʧʨʘʚʘ ʠ ʬʫʥʢʮʠʠ, ʠ 
ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʜʦʢʫʤʝʥʪʠ, ʬʫʥʢʮʠʦʥʠʨʘʱʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʮʝʩʘ ʧʦ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʥʘʣʘʛʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʧʦʪʦʢʘ ʦʪ ʩʲʧʨʦʚʦʞʜʘʱʠ ʜʝʡʥʦʩʪʠ ʠ 
ʜʦʢʫʤʝʥʪʠ. 
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ʈʘʙʦʪʥʠʷʪ ʧʦʪʦʢ ʧʨʝʜʩʪʘʚʷ ʜʘʜʝʥ ʧʨʦʮʝʩ ʢʘʪʦ ʨʝʜʠʮʘ ʦʪ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʦʧʝʨʘʮʠʠ/ʩʪʲʧʢʠ, ʠʟʧʲʣʥʷʚʘʥʠ ʦʪ ʦʪʜʝʣʥʠ ʭʦʨʘ, ʛʨʫʧʠ ʦʪ ʭʦʨʘ 
ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ [6, 7]. ʏʨʝʟ ʨʘʙʦʪʝʥ ʧʦʪʦʢ ʩʝ ʤʦʜʝʣʠʨʘʪ ʜʝʡʥʦʩʪʠʪʝ, 
ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʫʩʧʝʰʥʦ ʧʨʦʪʠʯʘʥʝ ʥʘ ʧʨʦʮʝʩʘ, ʢʘʪʦ ʣʦʛʠʢʘʪʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʠ 
ʫʩʣʦʚʠʷʪʘ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ ʦʪ ʪʝʢʫʱʘ ʢʲʤ ʩʣʝʜʚʘʱʘ ʜʝʡʥʦʩʪ (ʩʪʲʧʢʘ) ʩʘ ʷʩʥʦ 
ʜʝʬʠʥʠʨʘʥʠ. ɿʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʢʦʥʢʨʝʪʥʘ ʜʝʡʥʦʩʪ ʥʘ ʤʦʜʝʣʠʨʘʥʠʷ ʧʨʦʮʝʩ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʚʭʦʜʥʠ ʜʘʥʥʠ ʠ ʫʩʣʦʚʠʷ, ʩʚʲʨʟʘʥʠ ʩʲʩ 
ʩʲʙʠʪʠʷ, ʨʝʩʫʨʩʠ, ʠʥʬʦʨʤʘʮʠʷ, ʜʦʢʫʤʝʥʪʠ, ʠ ʜʨ. ʇʨʠʢʣʶʯʚʘʥʝʪʦ ʥʘ ʜʝʡʥʦʩʪ 
ʛʝʥʝʨʠʨʘ ʠʟʭʦʜʥʠ (ʨʝʟʫʣʪʘʪʥʠ) ʜʘʥʥʠ ʠ ʩʲʙʠʪʠʷ, ʢʦʠʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʚʭʦʜʥʠ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʣʝʜʚʘʱʠʪʝ ʩʪʲʧʢʠ/ʜʝʡʥʦʩʪʠ ʚ 
ʨʘʙʦʪʥʠʷ ʧʦʪʦʢ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʪʘʨʪʠʨʘʥʠ. 

ʇʨʦʮʝʜʫʨʠʪʝ ʧʦ ʘʢʨʝʜʠʪʘʮʠʷ ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, 
ʧʨʦʚʝʞʜʘʥʠ ʦʪ ʅɸʆɸ ʤʦʛʘʪ ʜʘ ʩʝ ʤʦʜʝʣʠʨʘʪ ʠ ʠʥʪʝʛʨʠʨʘʪ ʚ ʩʠʩʪʝʤʘ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʙʦʪʥʠ ʧʦʪʦʮʠ, ʧʦʥʝʞʝ ʩʲʦʪʚʝʪʥʠʪʝ ʜʝʡʥʦʩʪʠ ʩʝ ʠʟʧʲʣʥʷʚʘʪ 
ʤʥʦʛʦʢʨʘʪʥʦ, ʠʤʘʪ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʝʥʠ ʝʪʘʧʠ - ʩ ʨʝʛʣʘʤʝʥʪʠʨʘʥʠ ʚʭʦʜʥʠ ʠ 
ʠʟʭʦʜʥʠ ʜʘʥʥʠ, ʢʘʪʦ ʫʩʣʦʚʠʷʪʘ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ ʦʪ ʝʜʠʥ ʢʲʤ ʜʨʫʛ (ʩʣʝʜʚʘʱ) 
ʝʪʘʧ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ ʧʦ ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ, ʩʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠ. 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʙʦʪʥʠ ʧʦʪʦʮʠ ʙʠ ʧʦʟʚʦʣʠʣʦ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʚʠʜ ʜʝʡʥʦʩʪʠ ʠ ʧʨʦʮʝʩʠ. ʇʨʠ ʪʦʚʘ, 
ʥʘ ʚʩʷʢʘ ʩʪʲʧʢʘ ʠ ʟʘ ʚʩʷʢʘ ʢʦʥʢʨʝʪʥʘ ʟʘʜʘʯʘ, ʤʦʞʝ ʜʘ ʦʪʛʦʚʘʨʷʪ ʨʘʟʣʠʯʥʠ ʭʦʨʘ 
ʠʣʠ ʛʨʫʧʠ ʦʪ ʭʦʨʘ. ʇʦʜʦʙʥʘ ʩʠʩʪʝʤʘ ʙʠ ʦʩʠʛʫʨʠʣʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʫʧʨʘʚʣʝʥʠʝ 
ʥʘ ʧʨʦʮʝʩʠʪʝ, ʠʟʧʦʣʟʚʘʥʝ/ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʨʝʩʫʨʩʠ, ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʦʪʜʝʣʥʠʪʝ 
ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʝʭʥʠʪʝ ʟʘʜʲʣʞʝʥʠʷ, ʠ ʜʨ. ʉʪʘʥʜʘʨʪʠʟʠʨʘʥʘ ʠ 
ʫʥʠʬʠʮʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʤʝʪʦʜʠʢʠ ʠ ʨʘʙʦʪʥʠ 
ʧʦʪʦʮʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʨʝʜʣʘʛʘ ʤʥʦʞʝʩʪʚʦ 
ʧʨʝʜʠʤʩʪʚʘ (ʩʧʨʷʤʦ ʜʨʫʛʠ ʪʠʧʦʚʝ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʮʝʥʢʘ ʥʘ 
ʢʘʯʝʩʪʚʦʪʦ): 

¶ ʣʝʩʥʦ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʥʦʚʠ ʧʨʦʮʝʩʠ (ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʩʠʩʪʝʤʥʠ ʫʩʣʫʛʠ) ʠ 
ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʚʝʯʝ ʩʲʟʜʘʜʝʥʠ (ʯʨʝʟ ʤʦʜʝʣʠʨʘʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ī 
ʙʝʟ ʜʘ ʩʝ ʥʘʣʘʛʘ óʧʠʩʘʥʝ ʥʘ ʢʦʜô); 

¶ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʷʭʥʘʪʘ 
ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪ; 

¶ ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʚʝʩʪʷʚʘʥʝ ʟʘ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪ (ʩ ʚʢʣʶʯʚʘʥʝ ʚ 
ʧʦʨʪʬʦʣʠʦʪʦ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ, ʚʢʣ. ʩ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ï 
ʜʦʢʣʘʜʠ, ʩʧʨʘʚʢʠ, ʠ ʜʨ.); 

¶ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʨʦʮʝʩʠʪʝ (ʚʢʣ. ʩʲʙʠʪʠʷ, ʧʦʪʨʝʙʠʪʝʣʠ, ʠʥʩʪʠʪʫʮʠʠ, 
ʨʝʩʫʨʩʠ, ʠ ʜʨ.); 

¶ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʦʙʝʢʪʠʚʥʦʩʪ ʠ ʧʨʦʟʨʘʯʥʦʩʪ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 
ʧʨʦʮʝʜʫʨʠʪʝ, ʠ ʜʨ. 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 64 

3. ʅʇɽɾʄ ʆɹ WEB-ʊʁʊʋɾʅɹ ʀɹ ɹɻʋʇʅɹʋʁʀʁʉɹʆʇ ʇʏɾʆʘɻɹʆɾ 
ʆɹ ʃɹʐɾʊʋɻʇʋʇ ʆɹ ʇɺʌʐɾʆʁɾʋʇ 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʦʝʢʪʠʨʘʥʘ ʩʦʬʪʫʝʨʥʘ ʩʠʩʪʝʤʘ, ʙʘʟʠʨʘʥʘ ʥʘ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʙʦʪʥʠ ʧʦʪʦʮʠ, ʫʩʣʫʛʠ ʠ ʧʦʪʨʝʙʠʪʝʣʠ. 
ɽʢʩʧʝʨʠʤʝʥʪʠʨʘʥʠ ʩʘ ʤʦʜʫʣʠ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʪʦʪʠʧ ʥʘ Web-ʩʠʩʪʝʤʘ ʟʘ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. ʇʨʦʪʦʪʠʧʲʪ ʥʘ ʩʠʩʪʝʤʘʪʘ ʚʢʣʶʯʚʘ 3 
(ʪʨʠ) ʦʩʥʦʚʥʠ ʤʦʜʫʣʘ: ɸ. ɸʜʤʠʥʠʩʪʨʘʪʦʨ (ʚʢʣ. ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʨʦʣʠ); ɹ. ɼʠʟʘʡʥʝʨ (ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʢʠ ʠ ʦʙʝʢʪʠ ʟʘ 
ʦʮʝʥʷʚʘʥʝ); ɺ. ʉʫʧʝʨʚʘʡʟʦʨ (ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ 
ʘʢʨʝʜʠʪʘʮʠʷ). 

ʆʩʥʦʚʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʧʨʦʪʦʪʠʧʘ ʩʘ: 

¶ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʮʝʜʫʨʠ, ʤʝʪʦʜʠʢʠ ʠ ʛʨʫʧʠ ʦʪ ʠʥʜʠʢʘʪʦʨʠ 
ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ (ʚʢʣ. ʨʝʣʘʮʠʠ ʤʝʞʜʫ ʪʷʭ); 

¶ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʦʪ ʦʙʝʢʪʠ ʟʘ ʦʮʝʥʷʚʘʥʝ (ʠʥʩʪʠʪʫʮʠʠ, 
ʩʧʝʮʠʘʣʥʦʩʪʠ, ʢʫʨʩʦʚʝ, ʠ ʜʨ.);  

¶ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʦʮʝʥʲʯʥʠ ʠ ʘʢʨʝʜʠʪʘʮʠʦʥʥʠ 
ʧʨʦʮʝʜʫʨʠ (ʜʦʢʣʘʜʠ, ʪʘʙʣʠʮʠ, ʝʢʩʧʝʨʪʥʠ ʢʘʨʪʠ ʠ ʜʨ.); 

¶ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʨʘʚʥʠʪʝʣʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʘ ʦʮʝʥʷʚʘʥʠ 
ʦʙʝʢʪʠ (ʩ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʩʣʝʜʚʘʱʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ); 

¶ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʨʦʟʨʘʯʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʥʦʤʠʥʠʨʘʥʝ ʠ ʦʜʦʙʨʷʚʘʥʝ ʥʘ 
ʚʲʥʰʥʠ ʝʢʩʧʝʨʪʠ ʟʘ ʦʮʝʥʲʯʥʠʪʝ ʧʨʦʮʝʜʫʨʠ), ʠ ʜʨ. 

ʉʧʝʮʠʘʣʠʟʠʨʘʥʠ ʤʦʜʫʣʠ ʥʘ ʧʨʦʪʦʪʠʧʘ ʧʦʜʜʲʨʞʘʪ: 

¶ ʄʥʦʛʦʧʦʪʨʝʙʠʪʝʣʩʢʠ ʜʦʩʪʲʧ (ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ, ʝʢʩʧʝʨʪʠ ʠ 
ʧʦʪʨʝʙʠʪʝʣʠ ʨʘʙʦʪʷʪ ʩ ʝʜʠʥʥʘ ʮʝʥʪʨʘʣʠʟʠʨʘʥʘ ʧʣʘʪʬʦʨʤʘ ʩ ʦʪʜʘʣʝʯʝʥ 
ʜʦʩʪʲʧ, ʠ ʧʦʣʟʚʘʪ ʦʙʱʠ ʨʝʩʫʨʩʠ ʩ ʨʘʟʣʠʯʥʠ ʠʟʛʣʝʜʠ ʢʲʤ ʪʷʭ); 

¶ ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ ʟʘ ʩʘʤʦʦʮʝʥʢʘ. ʉʘʤʦʦʮʝʥʷʚʘʥʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʝ ʧʲʨʚʠʷʪ ʝʪʘʧ ʦʪ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ 
ʘʢʨʝʜʠʪʘʮʠʷ. ʇʨʠʢʣʶʯʚʘ ʩʲʩ ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʦʢʣʘʜ-ʩʘʤʦʦʮʝʥʢʘ, ʚʢʣʶʯʚʘʱ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʨʠʪʝʨʠʠ, ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʅɸʆɸ. ʉʪʘʨʪʠʨʘ ʩʝ ʠ ʢʘʪʦ 
ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʫʩʣʫʛʘ, ʩ ʮʝʣ ʧʨʦʚʝʨʢʘ ʠ ʦʮʝʥʢʘ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʜʘʜʝʥʘ 
ʦʙʣʘʩʪ, ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʨʝʜʧʠʩʘʥʠʷ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʝʡʥʦʪʦ ʢʘʯʝʩʪʚʦ. 

¶ ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ ʧʦ óʚʲʥʰʥʦô ʦʮʝʥʷʚʘʥʝ. ʄʦʜʫʣʲʪ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʙʦʪʥʠ ʧʦʪʦʮʠ ʩʪʘʨʪʠʨʘ ʜʝʡʥʦʩʪʠ, ʚʢʣʶʯʝʥʠ ʚ ʧʨʦʮʝʜʫʨʠʪʝ ʟʘ 
ʦʮʝʥʷʚʘʥʝ ʠ ʫʚʝʜʦʤʷʚʘ ʪʝʭʥʠʪʝ ʫʯʘʩʪʥʠʮʠ ʧʨʠ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ 
ʩʲʙʠʪʠʷ. 

3.1. ʌʨʩʙʛʤʞʦʡʞ ʦʙ ʩʧʤʡ ʡ ʨʧʫʩʞʚʡʫʞʤʡ 

ɺʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ ʠʤʘ ʨʦʣʷ, ʢʦʷʪʦ ʦʧʨʝʜʝʣʷ ʥʝʛʦʚʠʪʝ ʧʨʘʚʘ ʟʘ ʜʦʩʪʲʧ ʜʦ 
ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʧʨʦʪʦʪʠʧʘ. ʈʝʛʠʩʪʨʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣ 
ʤʦʞʝ ʜʘ ʩʲʟʜʘʚʘ ʛʨʫʧʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʜʘ ʩʪʘʨʪʠʨʘ ʟʘʜʘʯʠ ʟʘ ʚʩʝʢʠ ʥʝʠʥ 
ʯʣʝʥ. ʆʩʥʦʚʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʨʦʣʠ ʩʘ: 
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¶ ʉʫʧʝʨ-ʘʜʤʠʥʠʩʪʨʘʪʦʨ ï ʤʦʜʝʣʠʨʘ ʤʝʪʦʜʠʢʠ ʠ ʪʠʧʦʚʝ ʦʙʝʢʪʠ ʟʘ 
ʦʮʝʥʷʚʘʥʝ; ʩʲʟʜʘʚʘ ʨʦʣʠ ʠ ʦʧʨʝʜʝʣʷ ʧʨʘʚʘ ʟʘ ʜʦʩʪʲʧ; ʤʦʜʝʣʠʨʘ ʧʨʦʮʝʜʫʨʠ ʟʘ 
ʦʮʝʥʷʚʘʥʝ ʢʘʪʦ ʨʘʙʦʪʥʠ ʧʨʦʮʝʩʠ; 

¶ ɸʜʤʠʥʠʩʪʨʘʪʦʨ ï ʫʧʨʘʚʣʷʚʘ ʧʨʦʮʝʜʫʨʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ ʦʩʲʱʝʩʪʚʷʚʘ 
ʤʦʥʠʪʦʨʠʥʛ ʚʲʨʭʫ ʪʷʭʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ, ʠ ʪ.ʥ.; 

¶ ʏʣʝʥ ʥʘ ʧʦʩʪʦʷʥʥʘ ʢʦʤʠʩʠʷ ʟʘ ʦʙʣʘʩʪ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ï 
ʧʨʘʚʠ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʨʘʟʢʨʠʚʘʥʝ ʠʣʠ ʦʪʢʘʟ ʥʘ ʧʨʦʮʝʜʫʨʠ ʟʘ ʘʢʨʝʜʠʪʘʮʠʷ; 
ʥʦʤʠʥʠʨʘ ʝʢʩʧʝʨʪʠ; ʦʜʦʙʨʷʚʘ ʠʣʠ ʚʨʲʱʘ ʟʘ ʜʦʨʘʙʦʪʚʘʥʝ ʜʦʢʣʘʜʠ ʥʘ 
ʝʢʩʧʝʨʪʥʠʪʝ ʢʦʤʠʩʠʠ; ʠʟʛʦʪʚʷ ʜʦʢʣʘʜʠ ʩ ʤʦʪʠʚʠʨʘʥʘ ʦʮʝʥʢʘ ʠ ʪ.ʥ.; 

¶ ɽʢʩʧʝʨʪ, ʯʣʝʥ ʥʘ ʝʢʩʧʝʨʪʥʘ ʛʨʫʧʘ ï ʘʥʘʣʠʟʠʨʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʜʘʜʝʥʘ 
ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʠʟʠʩʢʚʘ (ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ) ʜʦʧʲʣʥʠʪʝʣʥʠ 
ʜʦʢʫʤʝʥʪʠ ʠ ʜʘʥʥʠ, ʫʯʘʩʪʚʘ ʚ ʢʦʣʝʢʪʠʚʥʦ ʠʟʛʦʪʚʷʥʝ ʥʘ ʦʮʝʥʲʯʥʠ ʜʦʢʣʘʜʠ, ʠ ʪ.ʥ. 

¶ ʏʣʝʥ ʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ ʥʘ ʅɸʆɸ ð ʠʟʜʘʚʘ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʟʘ 
ʘʢʨʝʜʠʪʘʮʠʷ; ʧʫʙʣʠʢʫʚʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʮʝʥʷʚʘʥʝʪʦ ʚ ɼʲʨʞʘʚʝʥ ʚʝʩʪʥʠʢ ʠ 
ʀʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʘʪʘ ʥʘ ʅɸʆɸ, ʠ ʪ.ʥ.; 

¶ ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ï ʫʧʨʘʚʣʷʚʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 
ʀʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʘʪʘ ʥʘ ʅɸʆɸ (ʜʦʙʘʚʷ ʠ ʨʝʜʘʢʪʠʨʘ ʩʪʨʘʥʠʮʠ, ʥʦʚʠʥʠ ʠ ʜʨ.), ʠ 
ʪ.ʥ.; 

¶ ʈʝʛʠʩʪʨʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣ (ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʥʩʪʠʪʫʮʠʷ) ï ʩʪʘʨʪʠʨʘ 
ʧʨʦʮʝʜʫʨʘ ʧʦ ʘʢʨʝʜʠʪʘʮʠʷ ʠʣʠ ʩʘʤʦʦʮʝʥʢʘ; 

¶ ʅʝʨʝʛʠʩʪʨʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣ ï ʨʘʟʛʣʝʞʜʘ ʦʙʱʦʜʦʩʪʲʧʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

3.2. ʈʩʞʝʪʫʙʛʸʦʞ ʡ ʬʨʩʙʛʤʞʦʡʞ ʦʙ ʨʩʧʯʞʪʡ/ʨʩʧʯʞʝʬʩʡ ʨʧ ʧʯʞʦʸʛʙʦʞ 

ʇʨʦʮʝʜʫʨʠʪʝ ʧʦ ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ ʧʨʦʪʠʯʘʪ ʧʦ ʩʭʦʜʥʠ ʩʭʝʤʠ [3]. ʅʘ 
ʬʠʛ. 1., ʥʘʧʨʠʤʝʨ, ʝ ʧʦʢʘʟʘʥʦ ʢʘʢ ʪʠʧʠʯʥʘ ʧʨʦʮʝʜʫʨʘ ʦʪ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʅɸʆɸ ʟʘ 
ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʤʦʜʝʣʠʨʘ ʢʘʪʦ ʨʘʙʦʪʝʥ ʧʦʪʦʢ, ʩʲʩʪʘʚʝʥ 
ʦʪ ʧʨʦʮʝʩʠ/ʧʨʦʮʝʜʫʨʠ, ʩʫʙʝʢʪʠ ʠ ʜʘʥʥʠ, ʦʙʤʝʥʷʥʠ ʤʝʞʜʫ ʪʷʭ.  

ɺʩʷʢʘ ʧʨʦʮʝʜʫʨʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʦʪ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʟʘ ʦʮʝʥʢʘ ʥʘ 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʚʢʣʶʯʚʘʱ [4] ʨʘʙʦʪʥʠʷ ʧʦʪʦʢ ʥʘ ʜʝʡʥʦʩʪʠʪʝ, ʢʦʠʪʦ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʪ, ʠ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʘ ʪʦʚʘ ʨʝʩʫʨʩʠ. ʄʦʜʝʣʲʪ ʩʝ 
ʨʝʘʣʠʟʠʨʘ ʯʨʝʟ ʟʘʜʘʚʘʥʝ (ʟʘ ʚʩʷʢʘ ʜʝʡʥʦʩʪ) ʥʘ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: 

¶ ʦʛʨʘʥʠʯʠʪʝʣʥʠ ʫʩʣʦʚʠʷ, ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʨʝʜ ʟʘ ʧʨʦʪʠʯʘʥʝ; 

¶ ʫʯʘʩʪʥʠʮʠ (ʧʦ ʨʦʣʠ ʠ ʩʧʝʮʠʬʠʯʥʠ ʟʘʜʘʯʠ); 

¶ ʚʭʦʜʥʠ ʜʦʢʫʤʝʥʪʠ/ʜʘʥʥʠ; 

¶ ʠʟʭʦʜʥʠ (ʚʢʣ. ʛʝʥʝʨʠʨʘʥʠ) ʜʦʢʫʤʝʥʪʠ/ʜʘʥʥʠ; 

¶ ʨʝʩʫʨʩʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʫʩʧʝʰʥʦ ʠʟʧʲʣʥʝʥʠʝ; 

¶ ʨʝʛʣʘʤʝʥʪʠ (ʚʢʣ. ʜʦʢʫʤʝʥʪʘʮʠʷ), ʠ ʜʨ.  

ʂʦʥʬʠʛʫʨʠʨʘʥʝʪʦ ʠ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘ 
ʦʮʝʥʷʚʘʥʝ (ʩʠʩʪʝʤʥʘ ʫʩʣʫʛʘ) ʠʟʠʩʢʚʘ: ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 
ʩʲʦʪʚʝʪʥʠʷ ʨʘʙʦʪʝʥ ʧʦʪʦʢ; ʚʲʚʝʞʜʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʜʘʥʥʠ ʟʘ ʦʮʝʥʷʚʘʥʠʷ 
ʦʙʝʢʪ, ʜʝʡʥʦʩʪʠ ʠ ʫʯʘʩʪʥʠʮʠ (ʩʲʛʣʘʩʥʦ ʜʦʢʫʤʝʥʪʠ ʥʘ ʅɸʆɸ ʠ ɿʘʢʦʥʘ ʟʘ ʚʠʩʰʝ 
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ʦʙʨʘʟʦʚʘʥʠʝ [1]); ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʠ ʟʘ ʰʘʙʣʦʥʠʪʝ ʥʘ ʩʲʧʨʦʚʦʞʜʘʱʠʪʝ 
ʜʦʢʫʤʝʥʪʠ, ʠ ʜʨ. 

ʍʡʜʬʩʙ 1. ʋʡʨʡʰʞʦ ʥʧʝʞʤ ʦʙ ʨʩʧʯʞʪ ʠʙ ʧʯʞʦʸʛʙʦʞ ʡ ʙʣʩʞʝʡʫʙʯʡʸ ʧʫ ʆɹʇɹ 
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3.3. ʈʩʞʝʪʫʙʛʸʦʞ ʡ ʬʨʩʙʛʤʞʦʡʞ ʦʙ ʥʞʫʧʝʡʣʡ ʠʙ ʧʯʞʦʸʛʙʦʞ 

ʂʨʠʪʝʨʠʠʪʝ ʟʘ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ʅɸʆɸ ʚʠʟʠʨʘʪ 3 (ʪʨʠ) ʦʙʣʘʩʪʠ ʦʪ ʜʝʡʥʦʩʪʪʘ 
ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ï ʫʯʝʙʥʘ ʜʝʡʥʦʩʪ, ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ 
ʜʝʡʥʦʩʪ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʦʚʘ ʩʘ 
ʜʝʬʠʥʠʨʘʥʠ ʤʥʦʞʝʩʪʚʦ ʢʨʠʪʝʨʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʘʩʪ ʦʪ ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 
ʙʲʜʘʪ ʠʟʤʝʨʝʥʠ ʢʦʣʠʯʝʩʪʚʝʥʦ [2]. ʇʲʣʥʦʪʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʧʦ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʠʟʠʩʢʚʘ ī ʢʨʠʪʝʨʠʠʪʝ, ʢʦʠʪʦ ʥʷʤʘʪ 
ʢʦʣʠʯʝʩʪʚʝʥʠ ʦʮʝʥʢʠ ʜʘ ʙʲʜʘʪ ʬʦʨʤʫʣʠʨʘʥʠ ʧʦ ʥʘʯʠʥ, ʜʘʚʘʱ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʢʦʣʠʯʝʩʪʚʝʥʘ ʦʮʝʥʢʘ ʦʪ ʝʢʩʧʝʨʪ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʫʩʪʘʥʦʚʝʥʘ ʩʢʘʣʘ ʟʘ ʦʮʝʥʢʘ.  
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ʍʡʜʬʩʙ 2. ʅʧʝʞʤ ʦʙ ʥʞʫʧʝʡʣʙ 
ʠʙ ʧʯʞʦʣʙ ʦʙ ʣʙʰʞʪʫʛʧʫʧ 

ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ, ʩʠʩʪʝʤʠʪʝ ʟʘ (ʩʘʤʦ)ʦʮʝʥʷʚʘʥʝ ʠʟʧʦʣʟʚʘʪ ʤʝʪʦʜʠʢʠ, 
ʢʦʠʪʦ ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ (ʧʦʥʝ ʥʘ ʣʦʛʠʯʝʩʢʦ ʨʘʚʥʠʱʝ) ʩʝ ʤʦʜʝʣʠʨʘʪ ʯʨʝʟ 
ʜʲʨʚʦʚʠʜʥʘ ʩʪʨʫʢʪʫʨʘ, ʚ ʢʦʨʝʥʘ ʥʘ ʢʦʷʪʦ ʝ ʦʮʝʥʷʚʘʥʠʷʪ ʦʙʝʢʪ, ʚʲʪʨʝʰʥʠʪʝ 
ʚʲʟʣʠ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʩʧʦʨʝʜ ʧʨʠʟʥʘʮʠʪʝ ʟʘ ʛʨʫʧʠʨʘʥʝ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʧʦ 
ʢʨʠʪʝʨʠʠ, ʘ ʣʠʩʪʘ ʩʘ ʩʘʤʠʪʝ ʠʥʜʠʢʘʪʦʨʠ, ʦʮʝʥʷʚʘʥʠ ʢʦʣʠʯʝʩʪʚʝʥʦ. ʅʘʧʨʠʤʝʨ, 
ʢʨʠʪʝʨʠʠʪʝ ʥʘ ʅɸʆɸ [2] ʩʘ ʥʘ ʨʘʚʥʠʱʘ ï ʦʮʝʥʷʚʘʥ ʦʙʝʢʪ, ʦʙʣʘʩʪʠ, ʢʨʠʪʝʨʠʠ, 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠ ʣʝʩʥʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʦʜʝʣʠʨʘʥʠ ʚ ʧʦʜʦʙʥʠ ʜʲʨʚʦʚʠʜʥʠ 
ʩʪʨʫʢʪʫʨʠ. ʆʩʥʦʚʥʠ ʜʝʡʥʦʩʪʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʩʘ: 
ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʦʙʱʘ ʤʝʪʦʜʠʢʘ; ʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʘ ʤʝʪʦʜʠʢʘ; 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʠʧʦʚʝ ʦʙʝʢʪʠ ʟʘ ʦʮʝʥʷʚʘʥʝ; ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʘʩʦʮʠʘʮʠʠ, ʠ ʜʨ. 

ɺʩʷʢʘ ʦʙʱʘ ʤʝʪʦʜʠʢʘ ʟʘ 
ʦʮʝʥʷʚʘʥʝ ʩʝ ʤʦʜʝʣʠʨʘ ʦʪ 
ʰʘʙʣʦʥ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ 
ʧʨʝʜʩʪʘʚʠ ʢʘʪʦ ʜʲʨʚʦʚʠʜʥʘ 
ʩʪʨʫʢʪʫʨʘ (ʬʠʛ. 2) ʠ ʩʢʘʣʘ ʟʘ 
ʦʮʝʥʷʚʘʥʝ, ʚʘʣʠʜʥʘ ʟʘ ʚʩʠʯʢʠ 
ʥʝʛʦʚʠ ʠʥʜʠʢʘʪʦʨʠ (ʥʘʧʨ. óʦʪ 2 
ʜʦ 5ô, óʦʪ 1 ʜʦ 10ô ʠ ʪ.ʥ.). 
ʆʧʠʩʚʘʪ ʩʝ ʚʲʟʣʠʪʝ ʥʘ ʰʘʙʣʦʥʘ, ʧʨʝʜʩʪʘʚʷʱʠ ʢʨʠʪʝʨʠʠ, ʠʥʜʠʢʘʪʦʨʠ, 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʜʨ., ʢʘʪʦ ʟʘ ʚʩʝʢʠ ʩʝ ʟʘʜʘʚʘʪ ʧʦʣʝʪʘʪʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʧʦʧʲʣʚʘʪ ʧʨʠ ʤʦʜʝʣʠʨʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʘ ʤʝʪʦʜʠʢʘ ï ʠʤʝ; 
ʦʧʠʩʘʥʠʝ; ʬʦʨʤʫʣʘ (ʩʲʧʦʩʪʘʚʷʱʘ ʢʦʥʢʨʝʪʥʘ ʦʮʝʥʢʘ ʥʘ ʠʟʤʝʨʚʘʥʘʪʘ ʚʝʣʠʯʠʥʘ), 
ʠ ʜʨ. ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ, ʬʦʨʤʫʣʘʪʘ ʠʟʯʠʩʣʷʚʘ ʩʨʝʜʥʦ ʘʨʠʪʤʝʪʠʯʥʘ ʩʪʦʡʥʦʩʪ 
ʩʧʨʷʤʦ ʚʲʟʣʠʪʝ ʦʪ ʧʦ-ʥʠʩʢʦ ʨʘʚʥʠʱʝ, ʢʘʪʦ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʦʮʝʥʢʘʪʘ ʥʘ ʚʩʝʢʠ 
ʚʲʟʝʣ ʜʘ ʩʝ ʚʢʣʶʯʚʘ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʦ ʪʝʛʣʦ. ɿʘ ʚʩʷʢʘ ʜʠʩʢʨʝʪʥʘ 
ʩʪʦʡʥʦʩʪ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʚʠʜʷʪ ʧʦʣʝʪʘ ʩ ʪʝʢʩʪʦʚʘ ʧʨʝʧʦʨʲʢʘ 
ʟʘ ʧʦʜʦʙʨʝʥʠʝ ʠ ʪʝʢʩʪ, ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ 
ʩʲʦʪʚʝʪʝʥ ʜʦʢʣʘʜ. ɺ [5] ʝ ʧʨʝʜʩʪʘʚʝʥ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥ ʤʦʜʝʣ ʥʘ ʤʝʪʦʜʠʢʘʪʘ, 
ʠʟʧʦʣʟʚʘʥʘ ʦʪ ʅɸʆɸ, ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʧʦʚʝʯʝ ʦʪ 200 (ʜʚʝʩʪʘ) ʠʥʜʠʢʘʪʦʨʘ, 
ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 9 (ʜʝʚʝʪ) ʛʨʫʧʠ ʦʪ ʢʨʠʪʝʨʠʠ. 

ʇʨʠ ʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʩʝ ʠʟʠʩʢʚʘ 
ʚʲʚʝʞʜʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʜʘʥʥʠ ʚ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʲʟʜʘʜʝʥʠʷ ʰʘʙʣʦʥ ï ʤʦʜʝʣ 
ʥʘ ʦʙʱʘ ʤʝʪʦʜʠʢʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ.  

3.4. ʌʨʩʙʛʤʞʦʡʞ ʦʙ ʨʩʧʯʞʪʙ ʦʙ ʧʯʞʦʸʛʙʦʞ 

ʆʮʝʥʷʚʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʝʥ ʦʙʝʢʪ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʦ ʜʚʘ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʘ ï 
ʯʨʝʟ ʩʘʤʦʦʮʝʥʷʚʘʥʝ ʠ ʚʲʥʰʥʦ ʦʮʝʥʷʚʘʥʝ. 

ʇʨʠ ʩʘʤʦʦʮʝʥʷʚʘʥʝ, ʥʘʧʨʠʤʝʨ, ʚʩʝʢʠ ʨʝʛʠʩʪʨʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣ ʤʦʞʝ ʜʘ 
ʩʪʘʨʪʠʨʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʧʦ ʢʦʥʢʨʝʪʥʘ ʤʝʪʦʜʠʢʘ, ʢʘʪʦ ʩʣʝʜ 
ʚʲʚʝʞʜʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʜʘʥʥʠ ʱʝ ʧʦʣʫʯʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʛʝʥʝʨʠʨʘʥ 
ʜʦʢʣʘʜ ʟʘ ʦʮʝʥʷʚʘʥʠʷ ʦʙʝʢʪ ʠ ʧʨʝʜʧʠʩʘʥʠʷ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠʪʝ. 
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ʇʨʠ ʚʲʥʰʥʦ ʦʮʝʥʷʚʘʥʝ, ʨʝʛʠʩʪʨʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʥʘ 
ʩʠʩʪʝʤʘʪʘ ʠʥʠʮʠʠʨʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʜʘʜʝʥ ʦʙʝʢʪ. ʆʪʦʨʠʟʠʨʘʥ 
ʩʣʫʞʠʪʝʣ ʦʪ ʦʮʝʥʷʚʘʥʘʪʘ ʠʥʩʪʠʪʫʮʠʷ ʧʦʧʲʣʚʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʜʘʥʥʠ (ʢʘʢʪʦ ʚ 
ʧʨʦʮʝʩʘ ʥʘ ʩʘʤʦʦʮʝʥʷʚʘʥʝ). ɸʜʤʠʥʠʩʪʨʘʪʦʨʲʪ ʥʘʩʦʯʚʘ ʧʦʩʪʲʧʠʣʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ ʢʲʤ ʯʣʝʥʦʚʝʪʝ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʧʦʩʪʦʷʥʥʘ ʢʦʤʠʩʠʷ, ʢʘʪʦ 
ʩʠʩʪʝʤʘʪʘ ʩʪʘʨʪʠʨʘ ʩʣʝʜʚʘʱʠʪʝ ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʝʜʣʦʞʝʥʠʝ ʟʘ 
ʦʪʢʨʠʚʘʥʝ (ʠʣʠ ʦʪʢʘʟ) ʥʘ ʧʨʦʮʝʜʫʨʘ ʧʦ ʘʢʨʝʜʠʪʘʮʠʷ; ʥʦʤʠʥʠʨʘʥʝ ʥʘ ʝʢʩʧʝʨʪʠ; 
ʬʦʨʤʠʨʘʥʝ ʥʘ ʝʢʩʧʝʨʪʥʘ ʛʨʫʧʘ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʟʘʜʘʯʠʪʝ; ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʦʮʝʥʷʚʘʱʠ ʜʦʢʣʘʜʠ; ʦʙʩʲʞʜʘʥʝ ʠ ʧʨʠʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʟʘ ʘʢʨʝʜʠʪʘʮʠʷ, 
ʧʨʠʢʣʶʯʚʘʥʝ (ʚʢʣ. ʘʨʭʠʚʠʨʘʥʝ) ʠ ʜʨ. 

ʀɹʃʄʗʐɾʆʁɾ 

ʄʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʠ ʠ ʤʝʪʦʜʠʢʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʩʧʨʷʤʦ 
ʨʘʟʣʠʯʥʠ ʩʪʘʥʜʘʨʪʠ, ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʝʬʝʢʪʠʚʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ 
ʜʝʡʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʠ ʅɸʆɸ. 
ɸʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʢʠ ʠ ʧʨʦʮʝʩʠ ʟʘ ʦʮʝʥʢʘ ʥʘ 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʠʟʛʨʘʜʝʥʠ ʥʘ ʤʦʜʫʣʝʥ ʧʨʠʥʮʠʧ, ʧʦʟʚʦʣʷʚʘʪ ʣʝʩʥʦ 
ʥʘʜʛʨʘʞʜʘʥʝ ʠ, ʤʫʣʪʠʧʣʠʮʠʨʘʥʝ. 

ʉʲʟʜʘʜʝʥʠʷʪ (ʧʲʨʚʠ ʧʦ ʨʦʜʘ ʩʠ ʚ ʩʪʨʘʥʘʪʘ) ʧʨʦʪʦʪʠʧ ʥʘ ɸʉʆʂʆ ʟʘ 
ʤʦʜʝʣʠʨʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ (ʧʦ ʚʠʜ) ʘʢʨʝʜʠʪʘʮʠʦʥʥʠ ʧʨʦʮʝʜʫʨʠ, 
ʦʩʠʛʫʨʷʚʘ ʧʦʚʝʯʝ ʦʙʝʢʪʠʚʥʦʩʪ, ʧʨʦʟʨʘʯʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ. ʅʘ ʙʘʟʘʪʘ ʥʘ 
ʤʝʪʦʜʠʢʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʝ-ʦʙʫʯʝʥʠʝʪʦ (ʙʘʟʠʨʘʥʘ ʥʘ ʧʦʚʝʯʝ ʦʪ 
200 ʠʥʜʠʢʘʪʦʨʘ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 9 ʛʨʫʧʠ ʦʪ ʢʨʠʪʝʨʠʠ [5]), ʩʲʚʤʝʩʪʥʦ ʩ ʅɸʆɸ ʩʝ 
ʧʦʜʛʦʪʚʷʪ ʧʦ-ʤʘʱʘʙʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʲʩ ʩʲʟʜʘʜʝʥʠʷ ʧʨʦʪʦʪʠʧ. 

ʈʘʙʦʪʘʪʘ ʝ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪ BG 051PO001-3.3.04/13 ʥʘ ʆʇ 
Ăʈʘʟʚʠʪʠe ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠñ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʉʦʮʠʘʣʝʥ ʌʦʥʜ (2007ī2013) 
ʠ ʄʀ-203 ʥʘ ʅʘʮʠʦʥʘʣʝʥ ʬʦʥʜ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷñ. 
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ʈʝʟʶʤʝ 
ʉʪʘʪʠʷʪʘ ʝ ʧʦʩʚʝʪʝʥʘ ʥʘ ʘʢʪʫʘʣʝʥ ʧʨʦʙʣʝʤ ï ʨʦʣʷʪʘ ʥʘ ʯʦʚʝʰʢʠʷ ʬʘʢʪʦʨ ʚ 

ʩʦʬʪʫʝʨʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɼʘʜʝʥʠ ʩʘ ʦʩʥʦʚʥʠ ʜʝʬʠʥʠʮʠʠ, ʧʨʝʜʠʩʪʦʨʠʷ ʠ 
ʩʲʚʨʝʤʝʥʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ  ʚ ʪʘʟʠ ʦʙʣʘʩʪ. 
ʇʨʝʜʩʪʘʚʝʥ ʝ ʥʘʢʨʘʪʢʦ ʘʚʪʦʨʩʢʠʷʪ ʧʦʜʭʦʜ, ʚʢʣʶʯʚʘʱ ʬʦʨʤʘʣʝʥ ʤʝʪʦʜ, 
ʤʝʪʦʜʦʣʦʛʠʷ ʠ ʢʦʥʮʝʧʮʠʷ ʟʘ ʠʥʪʝʛʨʠʨʘʥʘ ʩʦʬʪʫʝʨʥʘ ʩʠʩʪʝʤʘ, ʧʦʜʧʦʤʘʛʘʱʘ 
ʧʨʠʣʘʛʘʥʝʪʦ ʤʫ. ʆʧʠʩʘʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʜʭʦʜʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 
ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ ʚ ʉʊ. ʉ ʮʝʣ ʧʨʝʜʠʟʚʠʢʚʘʥʝ ʥʘ ʜʠʩʢʫʩʠʷ ʠ/ʠʣʠ ʪʲʨʩʝʥʝ ʥʘ 
ʨʝʰʝʥʠʝ, ʩʘ ʩʧʦʤʝʥʘʪʠ ʥʷʢʦʣʢʦ ʧʨʦʙʣʝʤʘ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ 
ʥʘ ʢʘʜʨʠ ʚ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʦʙʣʘʩʪ.   

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ(ʋʏʈ), ʩʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ, 
ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʋʏʈ. 

1. ɺʲʚʝʜʝʥʠʝ 

ʇʨʝʟ 1969ʛ. ʥʘ ʢʦʥʬʝʨʝʥʮʠʷ ʥʘ ʅɸʊʆ ʩʝ ʦʙʩʲʞʜʘʪ ʥʷʢʦʠ ʩʠʤʧʪʦʤʠ ʥʘ 
Ăʩʦʬʪʫʝʨʥʘò ʢʨʠʟʘ ï ʛʦʣʷʤ ʙʨʦʡ ʥʝʢʘʯʝʩʪʚʝʥʠ ʧʨʦʛʨʘʤʥʠ ʧʨʦʜʫʢʪʠ ʠ 
ʨʘʟʦʯʘʨʦʚʘʥʠ ʧʦʪʨʝʙʠʪʝʣʠ, ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʩʦʬʪʫʝʨʥʠ ʧʨʦʝʢʪʠ ʩ ʥʘʜʭʚʲʨʣʝʥʠ 
ʨʝʩʫʨʩʠ ʠ ʥʝʠʟʧʲʣʥʝʥʠ ʩʦʮʠʘʣʥʠ ʧʦʨʲʯʢʠ, ʥʝʜʦʩʪʠʛ ʥʘ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʢʘʜʨʠ. 
ʂʘʪʦ ʨʝʰʝʥʠʝ ʩʝ ʧʨʝʜʣʘʛʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʘ  ʥʘʫʯʥʦ-ʧʨʠʣʦʞʥʘ ʦʙʣʘʩʪ  - 
Software Engineering, ʢʦʷʪʦ ʥʘ  ʙʲʣʛʘʨʩʢʠ ʙʝ ʥʘʨʝʯʝʥʘ  ʉʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ 
(ʉʊ). ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʉʊ ʝ ʝʬʝʢʪʠʚʥʦ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥ ʩʦʬʪʫʝʨ ʯʨʝʟ 
ʩʲʯʝʪʘʚʘʥʝ ʥʘ ʥʘʫʯʥʠ ʧʦʜʭʦʜʠ ʩ ʪʝʭʥʦʣʦʛʠʯʥʠ ʥʦʚʦʩʪʠ, ʤʝʥʠʜʞʲʨʩʢʠ ʧʦʭʚʘʪʠ 
ʠ ʧʝʯʝʣʠʚʰʠ ʙʠʟʥʝʩ-ʧʨʘʢʪʠʢʠ. ɼʥʝʩ, ʚ ʫʩʣʦʚʠʷ ʥʘ ʩʚʝʪʦʚʥʘ ʢʨʠʟʘ, ʩʣʝʜ ʧʦʚʝʯʝ 
ʦʪ 40 ʛʦʜʠʥʠ ʦʪʥʦʚʦ ʩʝ ʟʘʛʦʚʦʨʠ ʠ ʟʘ ʩʦʬʪʫʝʨʥʘ ʢʨʠʟʘ, ʢʘʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ 
ʩʲʱʠʪʝ ʩʠʤʧʪʦʤʠ. ʆʩʦʙʝʥʦ ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ ʝ ʥʝʜʦʩʪʠʛʲʪ ʥʘ ʢʚʘʣʠʬʠʮʠʨʘʥʠ 
ʢʘʜʨʠ, ʢʦʠʪʦ ʥʝ ʩʘʤʦ ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʠ, ʥʦ ʠ ʱʝ ʥʘʤʘʣʷʚʘʪ. ʉʧʦʨʝʜ ʧʨʦʛʥʦʟʠʪʝ, 
ʱʝ ʠʤʘ 350 000 ʩʚʦʙʦʜʥʠ ʨʘʙʦʪʥʠ ʤʝʩʪʘ ʟʘ ʀʊ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ɽʉ ʧʨʝʟ 2012ʛ.ʠ 
ʦʢʦʣʦ 250 000 - ʟʘ ʀʥʜʠʷ ʢʲʤ 2010ʛ  (McKinsey O&O ʢʦʥʬʝʨʝʥʮʠʷ, ɺʠʝʥʘ, 2008 
ʛ.). ɿʘ ɹʲʣʛʘʨʠʷ ʧʨʝʜʚʠʞʜʘʥʠʷʪʘ ʩʘ ʟʘ ʦʢʦʣʦ 15 300 ʥʝʟʘʝʪʠ ʤʝʩʪʘ ʢʲʤ 2011ʛ. 
(ɹɸʉʂʆʄ, 2008). ʉʠʣʥʦ ʥʘʤʘʣʝʥʠʷʪ ʠʥʪʝʨʝʩ ʫ ʤʣʘʜʠʪʝ ʭʦʨʘ ʢʲʤ ʀʊ-
ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʩʝ ʜʲʣʞʘʪ ʥʘ  ʪʨʫʜʥʦ ʩʣʝʜʚʘʥʝ ʠ ʩʣʦʞʥʘ, 
ʪʨʫʜʥʘ ʠ ʩʪʨʝʩʠʨʘʱʘ ʨʘʙʦʪʘ (ʤʘʢʘʨ ʠ ʚʠʩʦʢʦ ʧʣʘʪʝʥʘ!), ʠʟʠʩʢʚʘʱʘ 
ʥʝʧʨʝʢʲʩʥʘʪʦ ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ.  
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ɿʘ ʩʲʞʘʣʝʥʠʝ, ʧʦʨʘʜʠ ʛʣʦʙʘʣʥʘʪʘ ʢʨʠʟʘ ʩʪʘʥʜʘʨʪʥʠʪʝ ʨʝʰʝʥʠʷ ʢʘʪʦ 
ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʥʚʝʩʪʠʮʠʠ ʟʘ ʥʘʫʢʘ ʠ ʠʥʦʚʘʮʠʠ  ʥʝ ʨʘʙʦʪʷʪ. ɿʘʪʦʚʘ ʱʝ 
ʧʦʪʲʨʩʠʤ ʜʨʫʛ ʧʦʜʭʦʜ, ʚʲʟʧʨʠʝʤʘʡʢʠ ʩʣʝʜʥʘʪʘ ʜʝʬʠʥʠʮʠʷ ʟʘ ʨʘʟʛʣʝʞʜʘʥʦʪʦ 
ʥʘʧʨʘʚʣʝʥʠʝ:  

ʊʋ ʪʙ ʪʡʪʫʞʥʙʫʡʰʞʦ ʨʧʝʮʧʝ ʣʳʥ ʩʙʠʩʙʚʧʫʛʙʦʞʫʧ ʦʙ ʣʙʰʞʪʫʛʞʦ 
ʪʧʭʫʬʞʩ, ʨʩʞʝʤʙʜʙʦʞʫʧ ʥʬ ʦʙ ʨʙʠʙʩʙ,  ʞʣʪʨʤʧʙʫʙʯʡʸʫʙ ʡ ʪʳʨʩʧʛʧʟʝʙʦʞʫʧ 
ʥʬ ʛ ʩʙʥʣʡʫʞ ʦʙ ʨʤʙʦʡʩʙʦʡʫʞ ʩʞʪʬʩʪʡ (ʭʡʦʙʦʪʧʛʡ, ʛʩʞʥʞʛʡ, ʰʧʛʞʱʣʡ). 

ɼʦʢʦʣʢʦʪʦ ʬʠʥʘʥʩʦʚʠʪʝ ʨʝʩʫʨʩʠ ʩʘ ʥʝʜʦʩʪʘʪʲʯʥʠ, ʘ ʚʨʝʤʝʚʠʪʝ ʦʙʠʢʥʦʚʝʥʦ 
ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ  ʩʦʬʪʫʝʨʥʠʪʝ ʧʨʦʝʢʪʠ, ʱʝ ʨʘʟʛʣʝʜʘʤʝ 
ʨʦʣʷʪʘ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ - ʝʜʠʥʩʪʚʝʥʠʪʝ, ʢʦʠʪʦ ʠʟʛʣʝʞʜʘʪ 
ʤʥʦʛʦʦʙʝʱʘʚʘʱʠ ʧʦʨʘʜʠ ʥʝʠʟʯʝʨʧʘʝʤʦʩʪʪʘ ʩʠ, ʨʘʟʙʠʨʘ ʩʝ, ʧʨʠ ʧʦʜʭʦʜʷʱʦ 
ʫʧʨʘʚʣʝʥʠʝ. ɺ ʏʘʩʪ 2 ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ 
ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ ʚ ʉʊ. ɺ ʏʘʩʪ 3 ʱʝ ʦʧʠʰʝʤ ʥʘʢʨʘʪʢʦ ʧʨʝʜʣʘʛʘʥʠʷ ʦʪ ʥʘʩ 
ʧʦʜʭʦʜ ʠ ʧʦʣʫʯʝʥʠʪʝ ʜʦʩʝʛʘ ʨʝʟʫʣʪʘʪʠ. ʏʝʪʚʲʨʪʘʪʘ ʯʘʩʪ ʱʝ ʧʦʩʚʝʪʠʤ ʥʘ ʥʷʢʦʠ 
ʧʨʦʙʣʝʤʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʘʜʨʠ ʟʘ ʀʂʊ, ʘ ʚ ɿʘʢʣʶʯʝʥʠʝʪʦ 
ʱʝ ʩʧʦʤʝʥʝʤ  ʥʷʢʦʠ ʧʨʝʧʦʨʲʢʠ. 

2. ʐʧʛʞʱʣʡʸʫ ʭʙʣʫʧʩ ʛ ʊʧʭʫʬʞʩʦʡʫʞ ʫʞʮʦʧʤʧʜʡʡ 

ʈʦʣʷʪʘ ʥʘ ʭʦʨʘʪʘ, ʫʯʘʩʪʥʠʮʠ ʚʲʚ ʚʩʷʢʘ ʜʝʡʥʦʩʪ ʝ ʠʟʩʣʝʜʚʘʥʘ ʠ ʦʮʝʥʷʚʘʥʘ 
ʦʪ ʨʘʟʣʠʯʥʠ ʪʣʝʜʥʠ ʪʦʯʢʠ ʠ ʩ ʨʘʟʣʠʯʥʠ ʥʘʤʝʨʝʥʠʷ ï ʦʪ ʟʘʜʦʚʦʣʷʚʘʥʝ ʥʘ 
ʣʶʙʦʧʠʪʩʪʚʦʪʦ ʟʘ ʯʦʚʝʰʢʘʪʘ ʧʨʠʨʦʜʘ ʜʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʪʝʭʥʠʢʠ ʟʘ 
ʤʘʥʠʧʫʣʠʨʘʥʝ, ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʦʧʨʝʜʝʣʝʥʠ ʮʝʣʠ. ʀʟʚʝʩʪʥʘ ʝ ʬʨʘʟʘʪʘ ʥʘ 
ʃʝʥʠʥ Ăʂʘʜʨʠʪʝ ʨʝʰʘʚʘʪ ʚʩʠʯʢʦñ. ɿʘ ʉʊ ʧʦʢʘʟʘʪʝʣʝʥ ʝ ʝʢʩʧʝʨʠʤʝʥʪʲʪ, 
ʧʨʦʚʝʜʝʥ ʩʲʩ ʩʲʜʝʡʩʪʚʠʝʪʦ ʥʘ IBM ʚ ʥʷʢʦʣʢʦ ʭʠʣʷʜʠ ʩʦʬʪʫʝʨʥʠ ʬʠʨʤʠ ʚ ʮʷʣ 
ʩʚʷʪ, ʧʨʠ ʢʦʡʪʦ ʥʘ ʚʩʝʢʠ  ʫʯʘʩʪʥʠʢ ʩʝ ʩʲʦʙʱʘʚʘ, ʯʝ ʪʨʷʙʚʘ ʜʘ ʟʘʧʦʯʥʝ ʥʦʚ 
ʧʨʦʝʢʪ ʩ ʜʚʘʤʘ ʠʟʧʲʣʥʠʪʝʣʠ. 98% ʩʘ ʧʦʧʠʪʘʣʠ ʢʦʡ ʱʝ ʝ ʧʘʨʪʥʴʨʲʪ ʠʤ ʚ 
ʧʨʦʝʢʪʘ, ʘ ʩʘʤʦ 2% - ʢʘʢʲʚ ʝ ʩʘʤʠʷʪ ʧʨʦʝʢʪ.  

ʉʝʨʠʦʟʥʠʷʪ ʥʘʫʯʝʥ ʠʥʪʝʨʝʩ ʢʲʤ ʧʨʦʙʣʝʤʘ ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ ʬʘʢʪʘ, ʯʝ 
ʩʦʬʪʫʝʨʲʪ ʩʝ ʩʲʟʜʘʚʘ ʦʪ ʠʥʜʠʚʠʜʠ ʩ ʦʧʨʝʜʝʣʝʥʠ ʬʠʟʠʯʝʩʢʠ ʠ ʫʤʩʪʚʝʥʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘ ʥʘʛʣʘʩʘ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʠ 
ʩʲʦʙʨʘʟʷʚʘʥʝʪʦ ʩ ʪʝʟʠ ʣʠʯʥʦʩʪʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʝ  ʜʘ ʧʦʜʦʙʨʠ 
ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʨʘʙʦʪʘʪʘ ʠ ʜʘ ʧʦʚʠʰʠ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʪʨʫʜʘ ʥʘ 
ʨʘʟʨʘʙʦʪʯʠʮʠʪʝ ʥʘ ʩʦʬʪʫʝʨ. ʆʩʚʝʥ ʪʦʚʘ ʩʦʬʪʫʝʨʲʪ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʭʦʨʘ. 
ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʧʨʦʬʠʣʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʦʩʦʙʝʥʦ ʚʲʚ ʬʘʟʠʪʝ ʥʘ ʘʥʘʣʠʟ ʠ 
ʧʨʦʝʢʪʠʨʘʥʝ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʘʜʝʞʜʥʠ, ʝʬʝʢʪʠʚʥʠ ʠ ʫʜʦʙʥʠ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ ʩʠʩʪʝʤʠ. ɿʘʪʦʚʘ ʠ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʜʚʦʡʢʘ ʭʘʨʜʫʝʨ-ʩʦʬʪʫʝʨ 
ʥʘʧʦʩʣʝʜʲʢ ʩʝ ʨʘʟʰʠʨʷʚʘ ʩ ʥʦʚ, ʪʨʝʪʠ ʝʣʝʤʝʥʪ, ʥʘʨʝʯʝʥ ñpeoplewareò. ʀʤʘ ʠ 
ʧʦʚʠʰʝʥ ʠʥʪʝʨʝʩ ʢʲʤ ʪ.ʥ. ñʩʦʬʪʫʝʨʥʘ ʧʩʠʭʦʣʦʛʠʷò, ʩʲʟʜʘʜʝʥʘ ʦʪ ʋʝʡʥʙʝʨʛ [5]. 
ʊʷ ʠʤʘ ʟʘ ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʩʲʟʜʘʚʘʥʝ ʠ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʘ. ʉʯʠʪʘʤʝ, ʯʝ ʦʪ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʘʢʪʠʢʘʪʘ ʩʘ ʥʘʡ-ʚʝʯʝ 
ʦʩʥʦʚʥʠʪʝ ʪʝʦʨʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʜʚʝ ʥʘʧʨʘʚʣʝʥʠʷ: 
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ʘ) ʉʲʟʜʘʚʘʥʝ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʧʨʦʬʠʣ ʥʘ ʩʦʬʪʫʝʨʥʠ ʩʧʝʮʠʘʣʠʩʪʠ  ï 
ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʚʨʦʜʝʥʠ ʠ/ʠʣʠ ʧʨʠʜʦʙʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 
ʘʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʧʦʜʧʦʤʘʛʘ ʧʦʜʙʦʨʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ 
ʩʦʬʪʫʝʨʥʠʪʝ ʢʘʜʨʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʘʨʛʫʤʝʥʪʠʪʝ ʟʘ ʠ ʧʨʦʪʠʚ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʧʨʦʬʠʣ, ʤʥʦʛʦ ʦʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠʤʘʪ ʠ ʧʨʘʢʪʠʯʝʩʢʘ 
ʥʘʩʦʯʝʥʦʩʪ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʝʤʘʥʝ ʥʘ ʥʦʚʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʯʝʩʪʦ ʩʝ ʧʨʠʣʘʛʘʪ 
ʪʝʩʪʦʚʝ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʜʚʝʪʝ ʩʯʠʪʘʥʠ ʟʘ ʟʘʜʲʣʞʠʪʝʣʥʠ ʢʘʯʝʩʪʚʘ: 
ʘʜʘʧʪʠʚʥʦʩʪ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ ʩʪʨʝʩ.  

ʙ) ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʝʪʦʜʠ ʟʘ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʭʦʨʘʪʘ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʦʧʨʝʜʝʣʝʥʠ ʮʝʣʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʛʘʪʠʚʥʘʪʘ ʦʢʨʘʩʢʘ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ, ʢʦʷʪʦ 
ʧʦ ʩʲʱʝʩʪʚʦ ʝ ʤʘʥʠʧʫʣʠʨʘʥʝ, ʚ ʦʩʥʦʚʘʪʘ ʡ ʩʘ ʟʘʣʝʛʥʘʣʠ ʩʝʨʠʦʟʥʠ ʪʝʦʨʝʪʠʯʥʠ 
ʤʝʪʦʜʠ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠ ʤʦʜʝʣʠ. 

ʂʘʢʪʦ ʚʝʯʝ ʧʦʩʦʯʠʭʤʝ, ʝʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʮʝʣʠ ʥʘ ʉʊ ʝ ʝʬʝʢʪʠʚʝʥ ʧʨʦʮʝʩ 
ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨ. ʆʪ ʤʝʥʠʜʞʲʨʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ 
ʩʝ ʫʧʨʘʚʣʷʚʘʪ ʭʦʨʘʪʘ, ʧʨʦʜʫʢʪʘ, ʧʨʦʮʝʩʘ ʠ ʧʨʦʝʢʪʘ (ʪ.ʥ. ʯʝʪʠʨʠ Pôs - people, 
product, process and project). ʅʘʨʝʜʙʘʪʘ ʥʝ ʝ ʩʣʫʯʘʡʥʘ, ʟʘʱʦʪʦ ʧʦʜʮʝʥʷʚʘʥʝʪʦ 
ʥʘ ʯʦʚʝʰʢʠʷ ʬʘʢʪʦʨ ʤʦʞʝ ʜʘ ʟʘʩʪʨʘʰʠ ʫʩʧʝʰʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʚʩʝʢʠ ʧʨʦʝʢʪ. 
ʅʘʙʣʶʜʘʚʘʥʦʪʦ ʩʲʞʠʚʷʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩʘ ʢʲʤ ʩʦʬʪʫʝʨʥʘʪʘ ʧʩʠʭʦʣʦʛʠʷ ʩʝ 
ʜʦʢʘʟʚʘ ʦʪ ʬʘʢʪʘ, ʯʝ ʩʚʝʪʦʚʥʦ-ʠʟʚʝʩʪʥʠʷʪ Software Engineering Institute, 
ʨʘʟʨʘʙʦʪʠʣ CMM-ʤʦʜʝʣ ʟʘ ʛʣʦʙʘʣʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʚ ʜʘʜʝʥʘ 
ʩʦʬʪʫʝʨʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʯʨʝʟ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʟʨʷʣʦʩʪ, 
ʧʨʝʜʣʘʛʘ ʨʘʟʰʠʨʝʥʠʷ ʤʦʜʝʣ PM-CMM (People Management Capability Maturity 
Modʝl) [1]. ʊʦʟʠ ʤʦʜʝʣ ʝ ʩʲʟʜʘʜʝʥ  ʩ ʮʝʣ ñʜʘ ʧʦʜʦʙʨʠ ʛʦʪʦʚʥʦʩʪʪʘ ʥʘ 
ʩʦʬʪʫʝʨʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘ ʦʩʲʝɦʩʪʚʷʚʘʪ ʧʨʠʣʦʞʝʥʠʷ ʩ ʥʘʨʘʩʪʚʘʘɦ 
ʩʣʦʞʥʦʩʪ ʯʨʝʟ ʧʨʠʚʣʠʯʘʥʝ, ʦʙʫʯʘʚʘʥʝ, ʤʦʪʠʚʠʨʘʥʝ ʠ ʟʘʜʲʨʞʘʥʝ ʥʘ ʪʘʣʘʥʪʠʪʝ, 
ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʙʠʟʥʝʩʘ ʠʤ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨò. 
ʆʧʨʝʜʝʣʝʥʠʪʝ ʢʣʶʯʦʚʠ ʜʝʡʥʦʩʪʠ ʚ ʤʦʜʝʣʘ PM-CMM ʩʘ ʥʘeʤʘʥʝ ʥʘ ʩʦʬʪʫeʨʥʠ 
ʩʧeʮʠʘʣʠʩʪʠ, ʦʧʨeʜʝʣʷʥe ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʩʲʩʪʘʚʘ ʥʘ ʨʘʙʦʪʥʠʪe ʛʨʫʧʠ, 
ʫʧʨʘʚʣʝʥʠe ʥʘ ʚʟʘʠʤʦʦʪʥʦʰeʥʠʷʪʘ ʚ ʨʘʙʦʪʥʘʪʘ ʛʨʫʧʘ, ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ 
ʢʦʤʫʥʠʢʘʮʠʠʪʝ, ʦʨʛʘʥʠʟʠʨʘʥe ʥʘ ʩʙʠʨʢʠ ʠ ʟʘʩeʜʘʥʠʷ, ʨʘʙʦʪʘ ʚ ʝʢʠʧ, ʠ 
ʩʦʬʪʫʝʨʥʘ ʝʨʛʦʥʦʤʠʢʘ. ʇʦʩʣʝʜʥʘʪʘ ʜʝʡʥʦʩʪ ʝ ʧʨʦʬʝʩʠʦʥʘʣʠʟʲʤ ʠ ʝʪʠʯʥʦ 
ʧʦʚʝʜʝʥʠʝ ï ʩʲʟʜʘʚʘʥʝ ʠ ʩʧʘʟʚʘʥʝ ʥʘ ʢʦʜʝʢʩ ʥʘ ʨʘʙʦʪʝʱʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʩʦʬʪʫʝʨʥʘʪʘ ʠʥʜʫʩʪʨʠʷ [4]. 

3. ʆʙʱʡʸʫ ʨʧʝʮʧʝ ʣʳʥ ʬʨʩʙʛʤʞʦʡʞʫʧ ʦʙ ʰʧʛʞʱʣʡʫʞ ʩʞʪʬʩʪʡ ʛ ʊʋ 

ʆʧʠʪʚʘʡʢʠ  ʩʝ ʜʘ ʥʘʤʝʨʠʤ ʧʦʜʭʦʜ, ʢʦʡʪʦ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʫʩʣʦʚʠʷ ʠ ʩʧʝʮʠʬʠʯʥʠʪʝ ʠʤ ʦʩʦʙʝʥʦʩʪʠʪʝ, ʟʘʧʦʯʥʘʭʤʝ ʩ ʘʥʘʣʠʟ ʥʘ ʪʝʢʫʱʘʪʘ 
ʦʙʩʪʘʥʦʚʢʘ. ʇʨʝʜʠ ʚʩʠʯʢʦ ʩʝ ʥʘʣʘʛʘ ʠʟʚʦʜʲʪ, ʯʝ ʥʝ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ 
ʥʘʤʠʨʘʤʝ ʚ ʧʦʩʪʦʷʥʥʘ ʩʦʬʪʫʝʨʥʘ ʢʨʠʟʘ, ʟʘʱʦʪʦ ʧʦ ʜʝʬʠʥʠʮʠʷ Ăʢʨʠʟʘ ʝ 
ʧʦʚʨʘʪʥʘ ʪʦʯʢʘ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʝʱʦ; ʨʝʰʠʪʝʣʝʥ ʠʣʠ ʢʨʠʪʠʯʝʥ ʤʦʤʝʥʪ ʠʣʠ 
ʝʪʘʧ, ʩʣʝʜ ʢʦʡʪʦ ʠʤʘ ʧʦʜʦʙʨʝʥʠʝ ʠʣʠ ʬʘʪʘʣʝʥ ʢʨʘʡò. ʅʝʦʙʭʦʜʠʤʦ ʝ 
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ʪʝʨʤʠʥʦʣʦʛʠʯʥʦ ʫʪʦʯʥʷʚʘʥʝ ï ʜʘ ʥʝ ʩʝ ʛʦʚʦʨʠ ʟʘ ñʩʦʬʪʫʝʨʥʘ ʢʨʠʟʘò, ʘ ʟʘ ʥʝʱʦ, 
ʢʦʝʪʦ ʧʨʦʜʲʣʞʘʚʘ ʜʲʣʛʦ ʠ/ʠʣʠ ʩʝ ʧʦʚʪʘʨʷ ʯʝʩʪʦ, ʥʝʧʨʝʢʲʩʥʘʪʦ 
ʩʲʟʜʘʚʘʡʢʠ ʧʨʦʙʣʝʤʠ. ɿʘ ʙʲʣʛʘʨʩʢʠ ʝʢʚʠʚʘʣʝʥʪ ʥʘ ʚʲʚʝʜʝʥʠʷ ʦʪ ʇʨʝʩʤʘʥ [3] 
ʪʝʨʤʠʥ ñchronic afflictionò ʧʨʝʜʣʘʛʘʤʝ ñʭʨʦʥʠʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪò. 
ʊʝʨʤʠʥʲʪ ʟʘʧʘʟʚʘ ʘʥʘʣʦʛʠʷʪʘ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʜʠʘʛʥʦʟʘ ʠ 
ʦʪʨʘʟʷʚʘ ʪʦʯʥʦ ʨʘʟʤʠʥʘʚʘʥʝʪʦ ʤʝʞʜʫ ʦʯʘʢʚʘʥʠʷʪʘ ʠ ʨʝʘʣʥʦʩʪʠʪʝ ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʦʬʪʫʝʨʘ. ʅʝʜʦʩʪʘʪʲʯʥʦʩʪʪʘ ʚ ʉʊ ʤʦʞʝ ʜʘ ʙʲʜʝ ʢʦʣʠʯʝʩʪʚʝʥʘ 
(ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʟʤʝʨʠʤʠ ʧʘʨʘʤʝʪʨʠ ʢʘʪʦ ʚʨʝʤʝ, ʧʘʨʠ, ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ 
ʩʨʝʜʩʪʚʘ) ʠʣʠ ʢʘʯʝʩʪʚʝʥʘ ï ʢʘʪʦ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʦʪ ʧʦʩʪʠʛʥʘʪʦʪʦ ʥʠʚʦ ʥʘ 
ʧʦ-ʦʙʱʠ ʩʚʦʡʩʪʚʘ ʥʘ ʩʦʬʪʫʝʨʘ (ʧʨʘʚʠʣʥʦʩʪ, ʥʘʜʝʞʜʥʦʩʪ, ʧʦʣʟʚʘʝʤʦʩʪ ʠ ʜʨ). 
ʉʝʛʘ ʜʝʬʠʥʠʨʘʤʝ:  

ʎʝʣʪʘ ʥʘ ʉʊ ʝ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʚʘ, ʧʨʝʜʣʘʛʘ ʠ ʠʟʧʦʣʟʚʘ ʩʦʬʪʫʝʨʲʪ 
ʪʘʢʘ, ʯʝ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʝ ʭʨʦʥʠʯʥʘʪʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʠ ʜʘ ʩʝ 
ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʦʯʘʢʚʘʥʠʷʪʘ ʥʘ ʦʙʱʝʩʪʚʦʪʦ. 

ɺ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʪʘʟʠ ʮʝʣ ʨʘʟʨʘʙʦʪʠʭʤʝ ʮʷʣʦʩʪʝʥ ʧʦʜʭʦʜ, ʚʢʣʶʯʚʘʱ 
ʤʝʪʦʜʦʣʦʛʠʷ, ʢʦʥʮʝʧʮʠʷ ʟʘ ʩʦʬʪʫʝʨʥʘ ʩʨʝʜʘ, ʢʦʷʪʦ ʷ ʧʦʜʧʦʤʘʛʘ ʠ ʧʨʦʮʝʜʫʨʘ 
ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ. ɿʘ ʦʩʥʦʚʘ ʥʘ ʧʦʜʭʦʜʘ ʠʟʙʨʘʭʤʝ ʩʣʝʜʥʠʪʝ ʪʨʠ ʦʩʥʦʚʥʠ 
ʧʨʠʥʮʠʧʘ: 

ʘ) ʇʨʠʥʮʠʧ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ - ʜʘ ʩʝ ʧʨʝʤʠʥʝ ʦʪ ʬʘʢʪʦʣʦʛʠʯʥʦ ʦʧʠʩʘʥʠʝ 
ʥʘ ʦʙʝʢʪʠʚʥʠʷ ʩʚʷʪ ʢʲʤ ʜʠʘʣʦʛʠʯʥʠʪʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʢʦʠʪʦ ʧʨʘʚʠ ʩʫʙʝʢʪʲʪ. ɿʘ 
ʩʦʬʪʫʝʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʪʦʚʘ ʦʟʥʘʯʘʚʘ ʜʘ ʩʝ ʧʨʠʟʥʘʚʘ ʨʦʣʷʪʘ ʥʘ ʯʦʚʝʰʢʠʷ 
ʬʘʢʪʦʨ ʠ ʪʷ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʚʘʞʥʘ ʠ ʦʧʨʝʜʝʣʷʱʘ ʟʘ ʫʩʧʝʰʥʦʪʦ 
ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʚʩʷʢʘ ʜʝʡʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ.  

ʙ) ʇʨʠʥʮʠʧ ʥʘ ñʨʘʟʫʤʥʠʷ ʠʟʙʦʨò - ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨ ʜʘ ʩʝ 
ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʥʝʧʨʝʢʲʩʥʘʪ ʧʨʦʮʝʩ ʥʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ, ʢʘʪʦ ʩʝ 
ʘʥʘʣʠʟʠʨʘʪ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʘʣʪʝʨʥʘʪʠʚʠ ʠ ʩʝ ʠʟʙʠʨʘ ʥʘʡ-ʜʦʙʨʘʪʘ ʦʪ ʪʷʭ.  

ʚ) ʇʨʠʥʮʠʧ ʥʘ ʠʟʤʝʨʚʘʥʝʪʦ - ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ 
ʤʝʪʨʠʢʠ, ʟʘʱʦʪʦ ʢʘʢʪʦ ʧʦʩʦʯʚʘ ʊ. ɻʠʣʙ ñ ʅʝ ʤʦʞʝ ʜʘ ʩʝ ʫʧʨʘʚʣʷʚʘ ʪʦʚʘ, ʢʦʝʪʦ 
ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʤʝʨʠò. 

3.1. ʉʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʠ ʧʨʦʮʝʜʫʨʘ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʤʫ 

ʌʦʨʤʘʣʥʠʷʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʧʘʨʘʪ, ʢʦʡʪʦ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʧʦʜʭʦʜʘ, ʝ 
ʤʝʪʦʜʲʪ ʥʘ ʉʨʘʚʥʠʪʝʣʥʠʷ ʘʥʘʣʠʟ. ʊʦʡ ʝ ʧʨʝʜʩʪʘʚʝʥ ʧʦʜʨʦʙʥʦ ʚ [2], ʘ ʪʫʢ ʱʝ ʩʝ 
ʩʧʨʝʤ ʩʘʤʦ  ʥʘʢʨʘʪʢʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʤʫ ʝʣʝʤʝʥʪʠ, ʟʘ ʜʘ ʩʝ ʜʦʙʠʝ ʧʨʝʜʩʪʘʚʘ ʟʘ 
ʩʲʱʥʦʩʪʪʘ ʤʫ. 

ʇʨʠ ʦʧʠʩʘʥʠʝ ʥʘ ʮʝʣʠʪʝ ʥʘ ʉʊ ʧʦʩʦʯʠʭʤʝ, ʯʝ ʥʘʨʝʜ ʩ ʝʬʝʢʪʠʚʝʥ ʧʨʦʮʝʩ ʥʘ 
ʨʘʟʨʘʙʦʪʚʘʥʝ, ʦʩʥʦʚʥʘ ʮʝʣ ʝ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʢʘʯʝʩʪʚʝʥʠ ʧʨʦʛʨʘʤʥʠ 
ʧʨʦʜʫʢʪʠ. ɿʘ ʩʲʞʘʣʝʥʠʝ, ʦʩʥʦʚʝʥ ʧʨʦʙʣʝʤ ʧʨʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʨʘʟʣʠʯʥʠʪʝ ʦʙʝʢʪʠ ʚ ʉʊ (ʧʨʦʜʫʢʪʠ, ʧʨʦʮʝʩʠ ʠ ʨʝʩʫʨʩʠ) ʝ, ʯʝ ʥʷʤʘ ʘʙʩʦʣʶʪʥʦ, ʘ 
ʩʘʤʦ ʦʪʥʦʩʠʪʝʣʥʦ ʢʘʯʝʩʪʚʦ. ʇʦʩʪʘʚʷ ʩʝ ʚʲʧʨʦʩʲʪ ʢʘʢ ʜʘ ʜʝʬʠʥʠʨʘʤʝ 
ʢʘʯʝʩʪʚʦʪʦ ʪʘʢʘ, ʯʝ ʦʧʨʝʜʝʣʝʥʠʝʪʦ ʜʘ ʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ, ʪ.ʝ. ʜʘ  ʩʝ ʩʚʲʨʟʚʘ ʩ 
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ʦʩʲʱʝʩʪʚʠʤʘ ʧʨʦʮʝʜʫʨʘ. ɿʘʪʦʚʘ ʧʦʜ ʢʘʯʝʩʪʚʦ  ʱʝ ʨʘʟʙʠʨʘʤʝ ʩʪʝʧʝʥʪʘ ʥʘ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʠʟʠʩʢʚʘʥʠʷ. 

ʇʦʜ ʢʘʯʝʩʪʚʝʥʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʦʙʝʢʪ ʱʝ ʨʘʟʙʠʨʘʤʝ ʢʘʯʝʩʪʚʦʪʦ, 
ʨʘʟʛʣʝʞʜʘʥʦ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʩʠʪʫʘʮʠʷ ï ʪ.ʝ ʩ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣ, ʦʪ 
ʦʧʨʝʜʝʣʝʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ, ʩ ʮʝʥʘʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʨʝʩʫʨʩʠ, ʪ.ʥ. 

ʉʨʘʚʥʠʪʝʣʥʠʷʪ ʘʥʘʣʠʟ (ʉɸ) ʝ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʝʜʥʦʪʠʧʥʠ ʦʙʝʢʪʠ ʠ ʩʲʧʦʩʪʘʚʷʥʝʪʦ ʠʤ ʪʘʢʘ, ʯʝ ʜʘ ʩʝ 
ʠʟʙʝʨʝ ʥʘʡ-ʜʦʙʨʠʷʪ ʠʣʠ ʜʘ ʩʝ ʧʦʜʨʝʜʷʪ ʧʦ ʢʘʯʝʩʪʚʦ. 

ʅʘʡ-ʦʙɦʦ ʢʘʟʘʥʦ, ʉɸ ʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʪʝʦʨʠʷʪʘ ʥʘ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʥʦʪʦ 
ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʘ ʦʙʣʘʩʪ ï ʩʦʬʪʫʝʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. 
ʆʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʉɸ ʠʟʠʩʢʚʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ 
ʠ ʦʧʠʩʚʘʥʝ ʥʘ ʩʠʪʫʘʮʠʠ, ʟʘʜʘʚʘʱʠ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʨʠʣʘʛʘʥʝʪʦ ʤʫ.  

ʆʙʝʢʪʠʪʝ ʚ ʉʊ ʤʦʛʘʪ ʜʘ ʧʨʦʜʫʢʪʠ, ʧʨʦʮʝʩʠ ʠʣʠ ʨʝʩʫʨʩʠ. ʎʝʣʪʘ ʥʘ 
ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ ʝ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʘ ʤʷʨʢʘ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʩʢʦ-ʦʨʠʝʥʪʠʨʘʥʠʪʝ ʩʚʦʡʩʪʚʘ ʯʨʝʟ ʜʝʢʦʤʧʦʟʠʨʘʥʝʪʦ ʠʤ ʥʘ ʠʟʤʝʨʠʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʝʜʥʦ ʠʣʠ ʥʷʢʦʣʢʦ ʥʠʚʘ. ʆʙʠʢʥʦʚʝʥʦ ʢʦʥʩʪʨʫʠʨʘʤʝ 
ʡʝʨʘʨʭʠʯʝʥ ʤʦʜʝʣ, ʢʘʪʦ ʢʦʨʝʥ ʥʘ ʜʲʨʚʦʪʦ ʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʝʢʪʘ, ʘ ʥʘ 
ʧʦʩʣʝʜʥʦʪʦ ʥʠʚʦ ʩʘ ʤʝʪʨʠʢʠʪʝ, ʢʘʪʦ ʟʘ ʚʩʷʢʦ ʦʪ ʣʠʩʪʘʪʘ  ʚ ʪʘʢʘ ʧʦʩʪʨʦʝʥʘʪʘ 
ʡʝʨʘʨʭʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʠʤʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʦʩʪʦʡʥʦʩʪʷʚʘʥʝ. 

ɼʨʫʛʦ ʦʩʥʦʚʥʦ ʟʘ ʧʦʜʭʦʜʘ ʧʦʥʷʪʠʝ ʝ ʧʦʥʷʪʠʝʪʦ ʩʠʪʫʘʮʠʷ. 

ʈʧʝ ʩʠʪʫʘʮʠʷ (case) ʲʞ ʩʙʠʚʡʩʙʥʞ ʪʳʛʣʬʨʦʧʪʫ ʧʫ ʧʚʪʫʧʸʫʞʤʪʫʛʙ, 
ʧʨʩʞʝʞʤʸʲʡ ʣʧʦʫʞʣʪʫʙ ʦʙ ʨʩʡʤʙʜʙʦʞ ʦʙ ʊʩʙʛʦʡʫʞʤʦʡʸ ʙʦʙʤʡʠ.  

ɺʩʷʢʘ ʩʠʪʫʘʮʠʷ case ʩʝ ʦʧʠʩʚʘ ʯʨʝʟ ʥʘʨʝʜʝʥʘ ʧʝʪʦʨʢʘ: 

case = { Goal, Object, Competitors, Task, Level},  

ʚ ʢʦʷʪʦ: 

<Goal> ʟʘʜʘʚʘ ʮʝʣʪʘ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʝ ʠʟʫʯʘʚʘʥʝ (to characterize), 
ʦʮʝʥʷʚʘʥʝ (to assess), ʧʨʝʜʩʢʘʟʚʘʥʝ (to predict), ʧʦʜʦʙʨʷʚʘʥʝ (to improve), 
ʜʨʫʛʘ ï ʜʝʬʠʥʠʨʘʥʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ 

<Object> ʟʘʜʘʚʘ ʦʙʝʢʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ (object of consideration). ʆʙʝʢʪʲʪ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʜʫʢʪ, ʧʨʦʮʝʩ ʠʣʠ ʨʝʩʫʨʩ  ʠ ʦʪ ʧʨʦʠʟʚʦʣʝʥ ʚʠʜ, ʥʘʧʨʠʤʝʨ: 
ʧʨʦʛʨʘʤʝʥ ʤʦʜʫʣ, ʧʦʪʨʝʙʠʪʝʣʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʩʧʝʮʠʬʠʢʘʮʠʷ, ʤʝʪʦʜ, ʤʦʜʝʣ, 
ʩʦʬʪʫʝʨʥʦ ʩʨʝʜʩʪʚʦ ʠ ʪ.ʥ. 

<Competitors> ʟʘʜʘʚʘ ʤʥʦʞʝʩʪʚʦ ʥʘ ʩʨʘʚʥʷʚʘʥʠ ʦʙʝʢʪʠ ʦʪ ʠʟʙʨʘʥʠʷ ʚʠʜ 
(target objects).  

<Task> - ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʙʠʨʘʥʝ (selection) ʥʘ ʥʘʡ-ʜʦʙʨʠʷ ʦʙʝʢʪ, 
ʨʘʥʞʠʨʘʥʝ (ranking) - ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʥʘʨʝʜʝʥ ʩʧʠʩʲʢ ʥʘ ʩʨʘʚʥʷʚʘʥʠʪʝ ʦʙʝʢʪʠ 
ʠʣʠ ʢʣʘʩʠʬʠʮʠʨʘʥʝ (classification) ʥʘ ʦʙʝʢʪʠʪʝ ʢʲʤ ʥʷʢʦʣʢʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 
ʟʘʜʘʜʝʥʠ ʢʣʘʩʦʚʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ. 
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<Level> ʟʘʜʘʚʘ ʥʠʚʦ ʥʘ ʠʟʯʝʨʧʘʪʝʣʥʦʩʪ ʥʘ ʧʨʦʚʝʞʜʘʥʠʷ ʘʥʘʣʠʟ (depth 
level) ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʘʞʥʦʩʪʪʘ ʥʘ ʨʝʰʘʚʘʥʠʷ ʧʨʦʙʣʝʤ ʠ ʦʪʜʝʣʝʥʠʪʝ ʟʘ ʥʝʛʦ 
ʨʝʩʫʨʩʠ. 

ɿʘ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʦʜʭʦʜʘ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʜʚʝ ʩʧʝʮʠʘʣʥʠ ʜʣʲʞʥʦʩʪʥʠ 
ʧʦʟʠʮʠʠ ʚ ʩʦʬʪʫʝʨʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ: ɸʥʘʣʠʪʠʢ ʠ ʂʣʠʝʥʪ, ʟʘ ʢʦʠʪʦ ʩʘ 
ʦʧʨʝʜʝʣʝʥʠ ʠʟʠʩʢʚʘʥʘʪʘ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʦʧʠʪ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʫʤʝʥʠʷ  ʟʘ 
ʫʩʧʝʰʥʦ ʩʧʨʘʚʷʥʝ ʩʲʩ ʟʘʜʲʣʞʝʥʠʷʪʘ.  

ɿʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ ʚ ʉʊ ʜʦʩʝʛʘ ʩʘ ʢʦʥʩʪʨʫʠʨʘʥʠ ʤʦʜʝʣʠ 
ʥʘ ʦʙʝʢʪ Ăʫʯʘʩʪʥʠʢ ʚ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨò ʟʘ ʧʦʟʠʮʠʠʪʝ ʨʘʟʨʘʙʦʪʯʠʢ, 
ʪʝʩʪʝʨ, ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʧʨʦʝʢʪ, ʩʦʬʪʫʝʨʝʥ ʠʥʞʝʥʝʨ, ʦʪʛʦʚʦʨʥʠʢ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ 
ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʠ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʩʦʬʪʫʝʨʥʘ ʬʠʨʤʘ. ʉʲʟʜʘʜʝʥʠʪʝ ʤʦʜʝʣʠ ʩʘ 
ʧʨʠʣʦʞʝʥʠ ʚ ʩʠʪʫʘʮʠʠ ʟʘ ʠʟʙʠʨʘʥʝ ʥʘ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʷ ʢʘʥʜʠʜʘʪ ʟʘ 
ʦʧʨʝʜʝʣʝʥʘ ʧʦʟʠʮʠʷ (ʠʟʤʝʞʜʫ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ), ʟʘ ʘʪʝʩʪʠʨʘʥʝ ʥʘ 
ʩʣʫʞʠʪʝʣʠ, ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʘʡ-ʜʦʙʲʨ ʩʣʫʞʠʪʝʣ ʥʘ ʛʦʜʠʥʘʪʘ ʠ ʜʨ. 
ʇʦʣʫʯʘʚʘʥʠʪʝ ʯʨʝʟ ʉʨʘʚʥʠʪʝʣʥʠʷ ʘʥʘʣʠʟ ʨʝʟʫʣʪʘʪʠ ʩʘ ʩʨʘʚʥʷʚʘʥʠ ʩ 
ʥʝʟʘʚʠʩʠʤʦʪʦ ʦʮʝʥʷʚʘʥʝ, ʠʟʚʲʨʰʚʘʥʦ ʦʪ ʥʘʟʥʘʯʘʚʘʥʠʪʝ ʢʦʤʠʩʠʠ, ʢʘʪʦ ʧʨʠ 
ʨʘʟʤʠʥʘʚʘʥʠʷ ʚ ʢʨʘʡʥʠʷ ʨʝʟʫʣʪʘʪ ʩʘ ʦʙʩʲʞʜʘʥʠ ʚʲʟʤʦʞʥʠʪʝ ʧʨʠʯʠʥʠ, ʪʘʢʘ ʯʝ 
ʜʘ ʩʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʤʝʪʦʜʲʪ ʥʘ ʉɸ ʯʨʝʟ ʧʨʝʮʠʟʠʨʘʥʝ ʥʘ ʥʘʩʪʨʦʝʚʘʝʤʠʪʝ 
ʧʘʨʘʤʝʪʨʠ ï ʩʢʘʣʠ ʟʘ ʦʮʝʥʢʘ, ʪʝʛʣʦʚʠ ʢʦʝʬʠʮʠʝʥʪʠ ʠ ʜʨ. 

3.2. ʄʝʪʦʜʦʣʦʛʠʷ INSPIRE ʠ ʩʦʬʪʫʝʨʥʘ ʩʠʩʪʝʤʘ, ʧʦʜʧʦʤʘʛʘʱʘ 
ʧʨʠʣʘʛʘʥʝʪʦ ʡ 

ɿʘ ʩʠʩʪʝʤʘʪʠʯʥʦ ʠ ʮʝʣʝʥʘʩʦʯʝʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʉʨʘʚʥʠʪʝʣʥʠʷ ʘʥʘʣʠʟ ʝ 
ʨʘʟʨʘʙʦʪʝʥʘ ʠ ʤʝʪʦʜʦʣʦʛʠʷ, ʥʘʨʝʯʝʥʘ INSPIRE (ʚʜʲʭʥʦʚʷʚʘʤ). ʀʤʝʪʦ ʝ 
ʠʟʙʨʘʥʦ ʪʘʢʘ, ʯʝ ʧʦʜʩʢʘʟʚʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʢʘʪʦ 
ʫʣʝʩʥʷʚʘʱʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʝ ʘʭʨʦʥʠʤ ʦʪ ʚʘʞʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʜʭʦʜʘ: 
(Incremental, Neat, Scalable, Permanent, Integrated, Right ʠ Estimable). ɿʘʩʝʛʘ 
ʧʨʝʜʣʦʞʝʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʝ ʫʩʧʝʰʥʦ ʧʨʠʣʦʞʝʥʘ ʟʘ ʧʝʪ ʜʝʡʥʦʩʪʠ ʚ ʉʊ: 
ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ, ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨ ʩ ʧʦʜʠʟʧʲʣʥʠʪʝʣʠ 
(outsourcing), ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʦʣʟʚʘʝʤʦʩʪ, ʦʮʝʥʷʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʚ ʉʊ ʠ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ. ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ, ʠʟʙʨʘʥʠʪʝ ʜʝʡʥʦʩʪʠ ʩʘ ʩ 
ʨʘʟʣʠʯʝʥ ʦʙʭʚʘʪ, ʩʣʦʞʥʦʩʪ ʠ ʟʥʘʯʠʤʦʩʪ ʟʘ ʉʊ, ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʚʝʨʷʪ 
ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʜʭʦʜʘ. ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʠ ʢʦʥʮʝʧʮʠʷ ʟʘ 
ʠʥʪʝʛʨʠʨʘʥʘ ʩʦʬʪʫʝʨʥʘ ʩʨʝʜʘ, ʧʦʜʜʲʨʞʘʱʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ. 

3.3. ʇʨʠʣʘʛʘʥʝ ʥʘ ʧʦʜʭʦʜʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ ʚ ʉʊ 

ʂʘʪʦ ʠʣʶʩʪʨʘʮʠʷ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ, ʱʝ ʬʦʨʤʫʣʠʨʘʤʝ 8 
ʧʨʦʩʪʠ ʧʨʘʚʠʣʘ, ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʢʦʠʪʦ ʙʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʣʦ ʜʝʡʥʦʩʪʠʪʝ ʧʦ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ. ʂʘʢʪʦ ʱʝ ʩʝ ʚʠʜʠ, ʧʨʘʚʠʣʘʪʘ ʩʘ ʩ ʨʘʟʣʠʯʝʥ 
ʦʙʭʚʘʪ ʥʘ ʧʨʠʣʦʞʠʤʦʩʪ: ʧʲʨʚʠʪʝ ʪʨʠ ʣʝʩʥʦ ʩʝ ʤʦʜʠʬʠʮʠʨʘʪ ʟʘ ʢʘʢʚʘ ʜʘ ʝ 
ʜʝʡʥʦʩʪ, ʜʦʢʘʪʦ ʦʩʪʘʥʘʣʠʪʝ ʧʝʪ ʩʘ ʩʧʝʮʠʬʠʯʥʠ ʟʘ  ʜʝʡʥʦʩʪʪʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʧʝʨʩʦʥʘʣʘ. 
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ɯ. ʀʟʙʠʨʘʥʝ ʠ ʥʘʟʥʘʯʘʚʘʥʝ ʥʘ ñʢʘʯʝʩʪʚʝʥò ʤʝʥʠʜʞʲʨ ʯʦʚʝʰʢʠ ʨʝʩʫʨʩʠ. ʊʦʡ 
ʩʲʟʜʘʚʘ  ʩʪʨʘʪʝʛʠʯʝʩʢʘ (ʜʲʣʛʦʩʨʦʯʥʘ, ʦʙʠʢʥʦʚʝʥʦ 3-ʛʦʜʠʰʥʘ) ʧʨʦʛʨʘʤʘ ʠ 
ʪʘʢʪʠʯʝʩʢʠ (ʢʨʘʪʢʦʩʨʦʯʥʠ) ʧʣʘʥʦʚʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ. 
ʄʝʥʠʜʞʲʨʲʪ ʩʲʟʜʘʚʘ ʠ ñʧʨʦʬʠʣò ʥʘ ʚʩʝʢʠ ʩʣʫʞʠʪʝʣ ʥʘ ʬʠʨʤʘʪʘ. ɺ 
ʟʘʜʲʣʞʝʥʠʷʪʘ ʤʫ ʚʣʠʟʘ ʠ ʢʦʥʩʫʣʪʠʨʘʥʝ ʥʘ ʚʩʝʢʠ ʧʦ ʯʠʩʪʦ ñʯʦʚʝʰʢʠò ʧʨʦʙʣʝʤʠ. 
ʇʨʘʢʪʠʢʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʪʦʯʥʦ ʪʘʟʠ ʬʫʥʢʮʠʷ ʥʘ ʧʩʠʭʦʪʝʨʘʧʝʚʪ ʠ ʜʫʰʝʧʨʠʢʘʟʯʠʢ 
ʚʦʜʠ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʢʣʠʤʘʪ, ʘ Ăʨʘʟʪʦʚʘʨʚʘʥʝʪʦò 
ʧʨʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʣʠʯʥʠ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʜʘ ʫʚʝʣʠʯʠ ʟʥʘʯʠʪʝʣʥʦ 
ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʪʨʫʜʘ.   

II. ʇʨʠʣʘʛʘʥʝ ʥʘ ʇʇʇ-ʧʨʠʥʮʠʧʘ, ʩʧʦʨʝʜ ʢʦʡʪʦ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʘ 
ʟʘ ʋʏʈ ʪʨʷʙʚʘ ʜʘ ʩʪʘʚʘ: 

¶ ʇʦʩʪʝʧʝʥʥʦ ï ʠʥʢʨʝʤʝʥʪʘʣʥʘ (ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʰʠʨʷʚʘʱʘ ʩʝ) ʨʝʘʣʠʟʘʮʠʷ 
ʥʘ ʚʩʠʯʢʠ ʧʨʦʛʨʘʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʋʏʈ, ʩ ʤʝʞʜʠʥʥʦ ʦʮʝʥʷʚʘʥʝ ʠ 
ʥʘʩʪʨʦʡʢʘ; 

¶ ʇʦʩʪʦʷʥʥʦ ï ʥʝ ʝʜʥʦʢʨʘʪʥʠ ñad hocò ʠʥʠʮʠʘʪʠʚʠ, ʘ ʩʣʝʜʚʘʥʝ ʥʘ 
ʜʲʣʛʦʩʨʦʯʥʘ ʠ ʜʦʙʨʝ ʦʙʤʠʩʣʝʥʘ ʩʪʨʘʪʝʛʠʷ; 

¶ ʇʨʘʚʠʣʥʦ ï ʧʨʠʣʘʛʘʥʝ ʥʘ ʜʦʢʘʟʘʣʠ ʧʦʣʝʟʥʦʩʪʪʘ ʩʠ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ. 

III. ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʨʦʜʲʣʞʘʚʘʱʘ (life-long) ʢʚʘʣʠʬʠʢʘʮʠʷ ʠ ʦʙʫʯʝʥʠʝ  

ʇʨʝʧʦʨʲʢʘʪʘ ʝ ʟʘ ʨʘʟʜʝʣʷʥʝ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ ʚ ʛʨʫʧʠ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʧʨʦʛʨʘʤʠ ʟʘ ʢʘʨʠʝʨʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʚʩʷʢʘ ʛʨʫʧʘ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʝʡʥʠʪʝ ʮʝʣʠ 
ʠ ʟʘʜʘʯʠ. ʆʧʨʝʜʝʣʷ ʩʝ ʧʦʜʭʦʜʷʱʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʟʘʜʲʣʞʠʪʝʣʥʦʪʦ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʟʥʘʥʠʝ (body of knowledge), ʥʘʙʦʨʘ ʦʪ ʩʧʝʮʠʬʠʯʥʠ ʪʝʭʥʠʢʠ ʠ 
ʫʤʝʥʠʷ, ʢʘʢʪʦ ʠ ʝʩʪʝʩʪʚʦʪʦ ʠ ʧʨʠʩʲʱʠʪʝ ʚʠʜʦʚʝ ʢʦʤʫʥʠʢʘʮʠʠ ʟʘ ʚʩʷʢʘ ʛʨʫʧʘ. 

4. ʈʝʘʣʠʟʘʮʠʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʝʥ ʧʦʜʭʦʜ  - ʩʲʦʙʨʘʟʷʚʘʥʝ ʩ ʠʥʜʠʚʠʜʫʘʣʥʠʷ 
ʧʨʦʬʠʣ ʠ ʮʝʥʥʦʩʪʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʚʩʝʢʠ ʩʣʫʞʠʪʝʣ. ʇʨʝʧʦʨʲʯʚʘ ʩʝ 
ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʧʨʠ ʩʨʝʱʠʪʝ ʩʲʩ ʩʣʫʞʠʪʝʣʠ, ʜʦʢʦʣʢʦʪʦ ʝ ʜʦʢʘʟʘʥʦ, 
ʯʝ ʝʬʝʢʪʠʚʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʝ ʚʲʟʤʦʞʥʘ ʩʘʤʦ ʘʢʦ ʜʚʝʪʝ ʩʪʨʘʥʠ ʩʘ ʥʘ ʝʜʥʦ ʠ 
ʩʲʱʦ ʥʠʚʦ. ʀʥʪʝʨʝʩʝʥ ʘʩʧʝʢʪ ʥʘ ʧʨʠʣʦʞʥʘʪʘ ʧʩʠʭʦʣʦʛʠʷ, ʢʦʡʪʦ ʠʤʘ 
ʧʨʘʢʪʠʯʝʩʢʦ ʟʥʘʯʝʥʠʝ, ʩʘ ʪʝʭʥʠʢʠʪʝ ʟʘ ʦʮʝʥʢʘ ʠ ʥʘʛʣʘʩʷʥʝ ʢʲʤ ʥʠʚʦʪʦ ʥʘ 
ʩʲʙʝʩʝʜʥʠʢʘ/ʧʘʨʪʥʴʦʨʘ).  

5. ʆʪʯʠʪʘʥʝ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʦʧʨʝʜʝʣʷʱʠ ʧʝʨʩʦʥʘʣʥʘʪʘ ʤʦʪʠʚʘʮʠʷ ʢʘʪʦ 
ʛʣʘʚʥʘ ʜʚʠʞʝʱʘ ʩʠʣʘ. 

6. ʉʲʦʙʨʘʟʷʚʘʥʝ ʩ ʪ.ʥ. Ăʢʦʛʥʠʪʠʚʝʥ ʜʠʩʦʥʘʥʩò - ʚʩʝʢʠ ʩʤʷʪʘ, ʯʝ ʧʦʩʪʠʛʘ 
ʫʩʧʝʭʠʪʝ ʩʠ ʩʘʤ, ʘ ʟʘ ʧʨʦʚʘʣʠʪʝ ʩʘ ʚʠʥʦʚʥʠ ʜʨʫʛʠʪʝ! 

7. ʈʘʙʦʪʘ ʚ ʝʢʠʧ ï ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʨʦʝʢʪʠ ʩʘ ʛʦʣʝʤʠ ʠ ʩʣʦʞʥʠ ʠ ʤʦʛʘʪ ʜʘ ʩʝ 
ʨʝʘʣʠʟʠʨʘʪ ʫʩʧʝʰʥʦ ʩʘʤʦ ʩ ʢʦʣʝʢʪʠʚʥʠʪʝ ʫʩʠʣʠʷ ʥʘ ʝʜʠʥʦʤʠʰʣʝʥʠʮʠ. 
ʅʝʬʦʨʤʘʣʥʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʢʦʣʝʢʪʠʚʥʠʷ ʪʨʫʜ ʝ:  ñɺʩʠʯʢʠ ʩʤʝ ʘʥʛʝʣʠ ʩ ʝʜʥʦ 
ʢʨʠʣʦ ʠ ʤʦʞʝʤ ʜʘ ʧʦʣʝʪʠʤ ʩʘʤʦ ʘʢʦ ʩʝ ʦʧʨʝʤ ʝʜʠʥ ʥʘ ʜʨʫʛò. ʇʨʠʣʦʞʥʘʪʘ 
ʧʩʠʭʦʣʦʛʠʷ ʧʨʝʧʦʨʲʯʚʘ ʦʙʫʯʝʥʠʝ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ, ʜʦʢʦʣʢʦʪʦ ʩʘ ʥʝʦʙʭʦʜʠʤʠ 
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ʩʧʝʮʠʬʠʯʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʫʩʚʦʝʥʠ ʯʨʝʟ ʨʘʟʣʠʯʥʠ 
ʪʝʤʘʪʠʯʥʠ ʩʝʤʠʥʘʨʠ ʠ ʪʨʝʥʠʥʛʠ. 

8. ɺʲʟʜʲʨʞʘʥʝ ʦʪ ʢʨʠʪʠʢʫʚʘʥʝ ʥʘ ʩʣʫʞʠʪʝʣ, ʦʩʦʙʝʥʦ ʚ ʧʨʠʩʲʩʪʚʠʝʪʦ ʠ ʥʘ 
ʜʨʫʛʠ ʣʠʮʘ. ʊʚʲʨʜʝʥʠʝʪʦ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʝ, ʯʝ ʥʷʤʘ ʛʨʘʜʠʚʥʘ ʢʨʠʪʠʢʘ ï 
ʦʪʧʨʘʚʷʥʝʪʦ ʥʘ ʦʙʚʠʥʝʥʠʷ ʦʙʠʢʥʦʚʝʥʦ ʟʘʩʷʛʘ ʜʦʩʪʦʡʥʩʪʚʦʪʦ ʥʘ ʢʨʠʪʠʢʫʚʘʥʠʷ, 
ʧʦʨʘʞʜʘ ʧʩʠʭʠʯʝʩʢʠ ʜʠʩʢʦʤʬʦʨʪ ʠ ʞʝʣʘʥʠʝ ʟʘ ʦʪʤʲʱʝʥʠʝ. 

ʅʝ ʤʦʞʝ ʜʘ ʩʝ ʦʯʘʢʚʘ, ʯʝ ʪʘʢʘʚʘ ʩʣʦʞʥʘ ʠ ʦʪʛʦʚʦʨʥʘ ʜʝʡʥʦʩʪ ʢʘʪʦ 
ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ ʠ ʦʩʲʱʝʩʪʚʠ 
ʝʬʝʢʪʠʚʥʦ ʩʘʤʦ ʯʨʝʟ ʩʧʘʟʚʘʥʝ ʥʘ ʪʝʟʠ 8 ʧʨʘʚʠʣʘ, ʥʦ ʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ 
ʢʘʪʦ ʜʦʙʨʘ ʩʪʘʨʪʦʚʘ ʦʩʥʦʚʘ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʧʦʜʭʦʜ ʢʲʤ ʯʦʚʝʰʢʠʷ ʬʘʢʪʦʨ, 
ʢʦʡʪʦ ʙʠ ʜʦʧʨʠʥʝʩʲʣ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʪʨʫʜʘ ʠ ʟʘ 
ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʢʘʪʦ ʮʷʣʦ. 

4. ʇʨʦʙʣʝʤʠ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʘʜʨʠ ʟʘ ʀʂʊ 

ʂʘʢʪʦ ʚʝʯʝ ʩʧʦʤʝʥʘʭʤʝ, ʠʤʘ ʥʝ ʩʘʤʦ ʥʝʜʦʩʪʠʛ ʥʘ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʢʘʜʨʠ ʚ 
ʀʂʊ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʪʝ ʩʘ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦʪʦ ʠʤ ʥʘʤʘʣʷʚʘʥʝ. ɸʥʘʣʠʟʲʪ ʥʘ 
ʧʨʠʯʠʥʠʪʝ ʟʘ ʪʘʟʠ ʩʚʝʪʦʚʥʘ ʪʝʥʜʝʥʮʠʷ ʝ ʧʨʝʜʤʝʪ ʥʘ ʩʝʨʠʦʟʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 
ʉʯʠʪʘʤʝ, ʯʝ ʪʘʢʲʚ ʘʥʘʣʠʟ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʩʝ ʧʨʘʚʠ ʟʘʜʲʣʙʦʯʝʥʦ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ 
ʛʦʣʝʤʠ ʩʲʚʢʫʧʥʦʩʪʠ ʦʪ ʜʦʩʪʦʚʝʨʥʠ ʠ ʩʠʩʪʝʤʘʪʠʯʥʦ ʩʲʙʠʨʘʥʠ ʜʘʥʥʠ, ʩ ʦʪʯʠʪʘʥʝ 
ʥʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʚʲʚ ʚʩʷʢʘ ʩʪʨʘʥʘ. ɿʘʪʦʚʘ ʠ ʥʠʝ ʩʠ ʧʦʩʪʘʚʷʤʝ ʜʘʣʝʯ 
ʧʦ-ʩʢʨʦʤʥʘʪʘ ʟʘʜʘʯʘ - ʜʘ ʩʧʦʜʝʣʠʤ ʩʚʦʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʥʷʢʦʠ ʧʨʦʙʣʝʤʠ ʩ 
ʥʘʜʝʞʜʘʪʘ, ʯʝ ʱʝ ʧʨʝʜʠʟʚʠʢʘʤʝ ʦʙʩʲʞʜʘʥʝ ʠ ʤʦʞʝ ʙʠ ʠ ʨʝʰʘʚʘʥʝʪʦ ʠʤ ʥʘ 
ʩʲʦʪʚʝʪʥʦʪʦ ʥʠʚʦ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ.. 

ʇʨʝʜʠ ʚʩʠʯʢʦ ʱʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʧʨʦʙʣʝʤʲʪ ʝ ʨʘʟʧʦʟʥʘʪ ʢʘʪʦ ʩʲʱʝʩʪʚʝʥ ʚ 
ʨʘʤʢʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. ɺ ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ɽʚʨʦʧʘ 2020 ʝ 
ʦʙʲʨʥʘʪʦ ʩʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʨʘʥʠʪʝ ʦʪ ɽʉ, ʯʝ ʪʨʷʙʚʘ ʜʘ ʥʘʧʨʘʚʷʪ 
ʚʩʠʯʢʦ ʚʲʟʤʦʞʥʦ ʠ "ʜʘ ʛʘʨʘʥʪʠʨʘʪ ʜʦʩʪʘʪʲʯʥʘ ʥʘʣʠʯʥʦʩʪ ʥʘ ʢʘʜʨʠ ʩ 
ʧʨʠʨʦʜʦʥʘʫʯʥʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʠ ʠʥʞʝʥʝʨʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʜʘ ʬʦʢʫʩʠʨʘʪ 
ʫʯʠʣʠʱʥʠʪʝ ʧʨʦʛʨʘʤʠ ʚʲʨʭʫ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʪʚʦʨʯʝʩʢʦ, ʠʥʦʚʘʪʠʚʥʦ ʠ 
ʧʨʝʜʧʨʠʝʤʘʯʝʩʢʦ ʤʠʩʣʝʥʝ". ʉʧʦʨʝʜ ʥʘʩ ʪʘʟʠ ʜʠʨʝʢʪʠʚʘ ʥʘ ɽʉ, ʧʦʩʪʘʚʷʱʘ 
ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʫʯʠʣʠʱʥʠʪʝ ʢʫʨʩʦʚʝ, ʝ ʧʝʨʩʧʝʢʪʠʚʥʘ, ʟʘʱʦʪʦ ʧʦʟʚʦʣʷʚʘ ʨʘʥʥʦ 
ñʟʘʨʠʙʷʚʘʥʝñ ʥʘ ʜʝʮʘʪʘ. ʊʘʢʘ ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʢʦʤʧʶʪʨʠʪʝ, ʧʦʨʦʜʝʥ ʦʪ 
ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʜʜʲʨʞʘʥ ʯʨʝʟ ʧʦ-ʥʘʪʘʪʲʰʥʠ ʟʘʥʠʤʘʥʠʷ ʩ 
ʧʨʦʛʨʘʤʠʨʘʥʝ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʚʲʥʢʣʘʩʥʘʪʘ ʨʘʙʦʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 
ʧʦʢʘʟʚʘʪ, ʯʝ ʜʦʨʠ ʫʯʝʥʠʮʠ ʦʪ 3 ʜʦ 5ʢʣ. ʫʩʧʝʰʥʦ ʩʝ ʩʧʨʘʚʷʪ ʩ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ 
ʦʩʥʦʚʥʠ ʘʣʛʦʨʠʪʤʠ ʠ ʥʘʧʠʩʚʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʠ ʟʘ ʪʷʭ. ɿʘ ʩʲʞʘʣʝʥʠʝ, 
ʚʥʠʤʘʥʠʝʪʦ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʫʯʠʣʠʱʝ ʝ ʥʘʩʦʯʝʥʦ ʧʨʝʜʠʤʥʦ ʢʲʤ ʀʊ  - ʟʘ 
ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʠ ʨʘʙʦʪʘ ʩ ʥʷʢʦʣʢʦ ʧʦʣʝʟʥʠ 
ʩʦʬʪʫʝʨʥʠ ʧʘʢʝʪʠ. ɺʩʝ ʦʱʝ ʥʷʤʘ ʘʜʝʢʚʘʪʥʠ ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, 
ʘ ʠʤʝʥʥʦ ʪʝ ʙʠʭʘ ʙʠʣʠ ʦʩʥʦʚʘ ʟʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʙʲʜʝʱʠʪʝ ʩʦʬʪʫʝʨʥʠ 
ʨʘʟʨʘʙʦʪʯʠʮʠ. 
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ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʠʥʬʦʨʤʘʪʠʯʥʠʪʝ ʩʧʝʮʠʘʣʥʦʩʪʠ ʩʝ 
ʧʨʦʚʝʞʜʘ ʧʦ ʜʦʙʨʠ ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ, ʥʦ ʢʘʪʦ ʮʷʣʦ ʦʮʝʥʢʠʪʝ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʝ ʩʘ ʚʠʩʦʢʠ. ʇʨʠʯʠʥʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʪʲʨʩʷʪ ʢʘʢʪʦ ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ (ʥʝʜʦʩʪʠʛ ʥʘ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, 
ʚʠʩʦʢʘ ʣʝʢʮʠʦʥʥʘ ʥʘʪʦʚʘʨʝʥʦʩʪ ʠ ʣʠʧʩʘ ʥʘ ʚʨʝʤʝ ʟʘ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ 
ʨʘʙʦʪʘ ʠ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʢʫʨʩʦʚʝʪʝ, ʙʦʨʙʘ ʟʘ ʧʨʠʚʣʠʯʘʥʝ ʠ ʟʘʜʲʨʞʘʥʝ ʥʘ 
ʩʪʫʜʝʥʪʠ ʥʘ ʚʩʷʢʘ ʮʝʥʘ ʧʦʨʘʜʠ ʦʙʚʲʨʟʚʘʥʝ ʥʘ ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʩ ʙʨʦʷ ʥʘ 
ʦʙʫʯʘʚʘʥʠʪʝ ʩʪʫʜʝʥʪʠ), ʪʘʢʘ ʠ ʚ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʧʦʚʝʯʝʪʦ ʩʪʫʜʝʥʪʠ (ʣʠʧʩʘ ʥʘ 
ʞʝʣʘʥʠʝ ʟʘ ʧʦʩʝʱʘʚʘʥʝ ʥʘ ʫʯʝʙʥʠ ʟʘʥʷʪʠʷ, ʣʠʧʩʘ ʥʘ ʠʥʠʮʠʘʪʠʚʥʦʩʪ ʠ 
ʠʥʪʝʨʝʩʠ ʟʘ ʠʟʷʚʘ ʚ ʥʘʫʯʥʦ-ʧʨʠʣʦʞʥʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʨ.)  

ɼʨʫʛ ʧʨʦʙʣʝʤ, ʢʦʡʪʦ ʠʩʢʘʤʝ ʜʘ ʩʧʦʤʝʥʝʤ, ʩʘ ʩʪʨʘʥʥʠʪʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 
ʦʨʛʘʥʠʟʘʮʠʠʪʝ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʟʘ  ʧʦʜʛʦʪʦʚʢʘʪʘ ʠʣʠ ʥʘʝʤʘʪ ʩʧʝʮʠʘʣʠʩʪʠ ʟʘ 
ʨʘʙʦʪʘ ʚ ʀʂʊ-ʩʝʢʪʦʨʘ. ʉʚʠʜʝʪʝʣʠ ʩʤʝ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʠʪʝ ʧʨʝʨʝʢʘʥʠʷ ʤʝʞʜʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʙʠʟʥʝʩʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ. ɹʠʟʥʝʩʲʪ ʝ ʥʝʜʦʚʦʣʝʥ ʦʪ ʥʠʩʢʦʪʦ 
ʥʠʚʦ ʥʘ ʟʥʘʥʠʷ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ ʟʘʚʲʨʰʚʘʱʠʪʝ ʙʘʢʘʣʘʚʨʠ ʠ 
ʤʘʛʠʩʪʨʠ, ʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʩʝ ʦʧʣʘʢʚʘʪ ʦʪ ʥʝʞʝʣʘʥʠʝʪʦ ʥʘ ʬʠʨʤʠʪʝ ʜʘ 
ʫʯʘʩʪʚʘʪ (ʩ ʢʘʜʨʦʚʠ ʠ ʬʠʥʘʥʩʦʚʠ ʨʝʩʫʨʩʠ) ʢʘʢʪʦ ʚ ʦʙʫʯʝʥʠʝʪʦ, ʪʘʢʘ ʠ ʚ 
ʩʲʚʤʝʩʪʥʠ ʥʘʫʯʥʦ-ʧʨʠʣʦʞʥʠ ʧʨʦʝʢʪʠ. ɽʜʚʘ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʥʷʢʦʣʢʦ 
ʚʦʜʝʱʠ ʩʦʬʪʫʝʨʥʠ ʬʠʨʤʠ ʩʝ ʧʨʝʩʪʨʘʰʠʭʘ ʜʘ ʟʘʧʦʯʥʘʪ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ 
ʜʝʡʥʦʩʪ, ʢʘʪʦ ʩʪʘʨʪʠʨʘʭʘ ʩʲʚʤʝʩʪʥʠ ʠʥʦʚʘʮʠʦʥʥʠ ʧʨʦʝʢʪʠ ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ 
ʩʧʝʮʠʘʣʠʩʪʠ ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʠ ʠʣʠ ʥʘʫʯʥʠ ʠʥʩʪʠʪʫʪʠ. ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʩʦʬʪʫʝʨʥʠʷ ʙʠʟʥʝʩ ʢʘʪʦ ʢʦʥʩʫʣʪʘʥʪʠ ʚ ʥʘʫʯʥʠ ʧʨʦʝʢʪʠ, 
ʧʦʢʘʥʝʥʠ ʣʝʢʪʦʨʠ ʠʣʠ ʨʲʢʦʚʦʜʠʪʝʣʠ ʥʘ ʜʠʧʣʦʤʥʠ ʨʘʙʦʪʠ ʠʟʛʣʝʞʜʘ ʦʙʝʱʘʚʘʱʦ 
ʠ ʙʠ ʫʣʝʩʥʠʣʦ ʢʘʢʪʦ ʪʨʘʥʩʬʝʨʘ ʥʘ ʥʘʫʯʥʠ ʧʦʩʪʠʞʝʥʠʷ ʚ ʧʨʘʢʪʠʢʘʪʘ, ʪʘʢʘ ʠ 
ʫʩʧʝʰʥʦ ʢʘʨʠʝʨʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʤʣʘʜʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ. 

5. ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʩʪʘʪʠʷʪʘ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʧʨʦʙʣʝʤʠ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ, ʢʘʪʦ ʝ ʧʨʝʜʣʦʞʝʥ ʠ ʬʦʨʤʘʣʝʥ ʤʝʪʦʜ, ʜʦʢʘʟʘʣ ʧʦʣʝʟʥʦʩʪʪʘ 
ʩʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʜʝʡʥʦʩʪʠ ʚ ʉʊ, ʩʚʲʨʟʘʥʠ ʩ ʯʦʚʝʰʢʠʷ ʬʘʢʪʦʨ. ʉʯʠʪʘʤʝ, 
ʯʝ ʥʘʨʝʜ ʩʲʩ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʘʛʣʘʩʠ  ʟʘ ʚʘʞʥʦʩʪʪʘ ʥʘ ʭʦʨʘʪʘ ʢʘʪʦ ʝʜʠʥʩʪʚʝʥ 
ʥʝʠʟʯʝʨʧʘʝʤ ʨʝʩʫʨʩ, ʥʘʡ-ʝʬʝʢʪʠʚʥʠ ʙʠʭʘ ʙʠʣʠ: 

- ʧʣʘʥʠʨʘʥʝ ʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠ ʟʘ ʣʠʯʥʦʩʪʥʦ ʨʘʟʚʠʪʠʝ  ʚʲʚ 
ʚʩʠʯʢʠ ʩʪʝʧʝʥʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ;  

- ʩʲʯʝʪʘʚʘʥʝ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʨʘʙʦʪʘ ʚ ʥʘʫʢʘʪʘ ʩʲʩ ʩʲʟʜʘʚʘʥʝʪʦ ʠ 
ʥʘ ʧʨʦʮʝʜʫʨʠ ʟʘ ʪʨʘʥʩʬʝʨ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʚ ʧʨʘʢʪʠʢʘʪʘ; 

- ʠʥʠʮʠʠʨʘʥʝ ʥʘ  ʚʟʘʠʤʥʦ-ʠʟʛʦʜʥʠ  ʩʲʚʤʝʩʪʥʠ ʧʨʦʝʢʪʠ ʤʝʞʜʫ 
ʫʥʠʚʝʨʩʠʪʝʪʠ, ʥʘʫʯʥʠ ʟʚʝʥʘ ʠ ʩʦʬʪʫʝʨʥʠ ʬʠʨʤʠ, ʪʘʢʘ ʯʝ ʧʦʩʣʝʜʥʠʪʝ  ʜʘ ʩʝ 
Ăʦʪʚʦʨʷʪò (ʠ ʧʦʟʥʘʚʘʪʝʣʥʦ, ʠ ʬʠʥʘʥʩʦʚʦ)  ʟʘ ʠʥʦʚʘʮʠʠ.   

ʅʘʧʨʘʚʝʥʠʪʝ ʢʦʥʢʨʝʪʥʠ ʧʨʝʧʦʨʲʢʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʣʝʟʥʠ ʢʘʢʪʦ ʟʘ 
ʤʝʥʠʜʞʲʨʠʪʝ ʥʘ ʨʘʟʣʠʯʥʦ ʥʠʚʦ ʚ ʩʦʬʪʫʝʨʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʘ ʠ ʟʘ  
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ʯʣʝʥʦʚʝʪʝ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʥʠ ʦʙʱʥʦʩʪ ʦʪ ʥʘʫʯʥʠ ʨʘʙʦʪʥʠʮʠ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʩʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ. 
ʇʨʝʜʣʘʛʘʥʠʷʪ ʧʦʜʭʦʜ ʧʦʜʧʦʤʘʛʘ ʣʦʢʘʣʥʘʪʘ ʦʧʪʠʤʠʟʘʮʠʷ. ʇʦʩʪʠʛʘʥʝʪʦ ʡ ʚ 
ʣʠʯʥʦʩʪʝʥ ʧʣʘʥ ʦʟʥʘʯʘʚʘ ʚʩʝʢʠ ʦʪ ʥʘʩ ʜʘ ʩʝ ʩʪʨʝʤʠ ʜʘ ʠʟʧʲʣʥʷʚʘ 
ʟʘʜʲʣʞʝʥʠʷʪʘ ʩʠ ʩʲʚʝʩʪʥʦ ʠ ʥʘ ʥʘʡ-ʚʠʩʦʢʦʪʦ ʚʲʟʤʦʞʥʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʠʚʦ. 
ʈʘʙʦʪʝʱ ʣʠ ʝ ʪʦʟʠ ʧʦʜʭʦʜ? ʄʦʷʪ ʦʪʛʦʚʦʨ ʝ: ʟʘ ʪʘʢʪʠʯʝʩʢʠ ʮʝʣʠ (ʚ ʦʪʜʝʣʥʘ 
ʦʨʛʘʥʠʟʘʮʠʷ ʠʣʠ ʦʪʨʘʩʲʣ) ï ɽɹ, ʥʦ ʟʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʮʝʣʠ (ʦʩʦʙʝʥʦ ʥʘ 
ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ) ï ʆɾ! ɺ ʪʦʚʘ ʚʩʝʢʠ ʤʦʞʝ ʜʘ ʩʝ ʫʙʝʜʠ, ʢʘʪʦ ʩʝ ʟʘʧʦʟʥʘʝ ʩʲʩ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʅʘʮʠʦʥʘʣʥʠ ʩʪʨʘʪʝʛʠʠ ʟʘ ʥʘʫʢʘ, ʟʘ 
ʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʀʂʊ. ɺʘʞʥʠʷʪ ʚʲʧʨʦʩ ʝ ʥʘʢʲʜʝ ʠ ʢʘʢ 
ʧʨʦʜʲʣʞʘʚʘʤʝ. ʅʝʢʘ ʚʩʝʢʠ ʩʘʤ ʦʧʨʝʜʝʣʠ ʦʪʛʦʚʦʨ(ʥʦʩʪʪ)ʘ ʩʠ, ʩʲʟʥʘʚʘʡʢʠ, ʯʝ 
ʉʚʝʪʲʪ (ʥʘ ʢʦʤʧʶʪʨʠʪʝ) ʝ ʛʦʣʷʤ  ʠ ʩʧʘʩʝʥʠʝ (ʙʝʜʩʪʚʠʝ) ʜʝʙʥʝ 
ʦʪʚʩʷʢʲʜʝ! 
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ɽɹ ʈʉɾɽʁʀɻʁʃɹʅɾ ʇɼʉɹʆʁʐɾʆʁʘʋɹ ɻʅɾʊʋʇ ɽɹ ʇɼʉɹʆʁʐʁʅ 

ʈʉɾɽʁʀɻʁʃɹʋɾʄʊʋɻɹʋɹ ɻ ʇɺʌʐɾʆʁɾʋʇ ʈʇ ʀʊ  

ɽʚʛʝʥʠʷ ʉʝʥʜʦʚʘ1, ɽʣʠʟʘ ʉʪʝʬʘʥʦʚʘ2, ʅʠʢʦʣʠʥʘ ʅʠʢʦʣʦʚʘ2, 
ɽʚʛʝʥʠʷ ʂʦʚʘʯʝʚʘ2, ʇʘʚʝʣ ɹʦʡʯʝʚ2 

1 ʀʄʀ-ɹɸʅ, 1113 ʉʦʬʠʷ, ɸʢʘʜ. ɻ. ɹʦʥʯʝʚ, ʙʣ.8  
2 ʌʄʀ, ʉʋ òʉʚ.ʂʣ.ʆʭʨʠʜʩʢʠò, 1164 ʉʦʬʠʷ, ʙʫʣ. ɼʞ.ɹʘʫʯʲʨ 5 

ʈʝʟʶʤʝ: ʉʪʘʪʠʷʪʘ ʨʘʟʛʣʝʞʜʘ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ 
ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʩ ʢʦʠʪʦ ʩʝ ʩʙʣʲʩʢʚʘʪ ʫʯʠʪʝʣʠʪʝ ʧʦ ʀʊ ʚ ɹʲʣʛʘʨʠʷ (ʠ ʥʝ ʩʘʤʦ 
ʪʫʢ). ʇʨʝʜʩʪʘʚʝʥ ʝ ʧʦʜʭʦʜ ʟʘ ʨʝʰʘʚʘʥʝʪʦ ʠʤ ʚʲʨʭʫ ʦʩʥʦʚʘʪʘ ʥʘ ʧʦʤʘʛʘʣʘ ʧʦ ʀʊ ʟʘ 
ʧʝʪʠ, ʰʝʩʪʠ ʠ ʩʝʜʤʠ ʢʣʘʩ. ʉʧʝʮʠʬʠʢʘʪʘ ʥʘ ʪʝʟʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ ʝ, ʯʝ ʪʝ 
ʧʦʟʚʦʣʷʚʘʪ ʠ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʠ ʥʘ ʫʯʠʪʝʣʠʪʝ ʜʘ ʠʟʨʘʟʷʚʘʪ ʩʝʙʝ ʩʠ ʚ ʨʘʟʣʠʯʥʠ 
ʦʙʣʘʩʪʠ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʧʦʢʨʠʚʘʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʩʪʘʥʜʘʨʪʠʪʝ ʟʘ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʫʤʝʥʠʷ ʧʦ ʀʊ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʚʲʟʨʘʩʪ. ɼʠʩʢʫʪʠʨʘʪ ʩʝ 
ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʠʷ ʧʦʜʭʦʜ, ʢʘʪʦ ʩʝ ʧʦʜʯʝʨʪʘʚʘ ʥʦʚʘʪʘ ʨʦʣʷ 
ʥʘ ʫʯʠʪʝʣʠʪʝ ʧʨʠ ʘʢʪʠʚʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʦʙʫʯʝʥʠʝ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʇʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʦ ʦʙʫʯʝʥʠʝ, ʘʢʪʠʚʥʠ ʤʝʪʦʜʠ 

ɺʒɺɽɼɽʅʀɽ 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʪʘʤ, ʢʲʜʝʪʦ ʩʝ ʧʨʝʧʦʜʘʚʘʪ 
ʢʘʪʦ ʦʪʜʝʣʝʥ ʫʯʝʙʝʥ ʧʨʝʜʤʝʪ, ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʩʪʘʥʜʘʨʪʠ. ʅʦ ʪʦʚʘ ʝ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘʡ-ʚʝʯʝ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ ʪʨʘʜʠʮʠʦʥʥʠʷʪ 
ʥʘʯʠʥ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʀʊ ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʠʟʫʯʘʚʘʥʝʪʦ ʠʤ ʢʘʪʦ ʩʘʤʦʮʝʣ, ʘ ʥʝ 
ʢʘʪʦ ʦʙʦʛʘʪʷʚʘʱʦ ʩʨʝʜʩʪʚʦ ʟʘ ʩʝʙʝʠʟʨʘʟʷʚʘʥʝ ʚ ʦʧʨʝʜʝʣʝʥʘ ʦʙʣʘʩʪ. 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʋʯʠʪʝʣʷʪ-ʥʦʚʘʪʦʨ (I*Teach) [1] ʙʝ ʚʲʚʝʜʝʥʦ 
ʧʦʥʷʪʠʝʪʦ ʥʘʜʛʨʘʜʝʥʠ ʩ ʀʊ ʫʤʝʥʠʷ ʢʘʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠʪʝ ʠ 
ʥʝʪʝʭʥʠʯʝʩʢʠʪʝ ʫʤʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʫʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ. ʏʝʪʠʨʠ ʛʨʫʧʠ 
ʦʪ ʪʘʢʠʚʘ ʫʤʝʥʠʷ ʙʷʭʘ ʦʧʨʝʜʝʣʝʥʠ ʢʘʪʦ ʩʲʱʝʩʪʚʝʥʠ, ʘ ʠʤʝʥʥʦ: ʨʘʙʦʪʘ ʚ ʝʢʠʧ, 
ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪ, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʫʤʝʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ. 
ʄʝʪʦʜʦʣʦʛʠʷʪʘ I*Teach ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʘʢʪʠʚʥʠ ʤʝʪʦʜʠ ʥʘ ʦʙʫʯʝʥʠʝ ï ʫʯʝʥʠʢʲʪ 
ʝ ʚ ʮʝʥʪʲʨʘ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʫʯʠʪʝʣʷʪ ʝ ʨʲʢʦʚʦʜʠʪʝʣ ʠ ʧʘʨʪʥʴʦʨ ʚ ʧʨʦʝʢʪ, 
ʢʦʡʪʦ ʩʝ ʨʘʟʨʘʙʦʪʚʘ ʚʲʨʭʫ ʦʩʥʦʚʘʪʘ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠ ʩʮʝʥʘʨʠʠ, ʩʪʠʤʫʣʠʨʘʱʠ 
ʪʚʦʨʯʝʩʢʦʪʦ ʤʠʩʣʝʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ [2]. ʅʦ ʩʘʤʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʥʝ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʧʨʠʣʦʞʝʥʘ ʙʝʟ ʧʦʜʭʦʜʷʱʠ ʫʯʝʙʥʠ ʩʨʝʜʩʪʚʘ, ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʠʥʪʝʨʝʩʠʪʝ 
ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʦʧʠʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ. ɽʪʦ ʟʘʱʦ ʨʘʟʨʘʙʦʪʠʭʤʝ ʢʦʤʧʣʝʢʪ ʧʦʤʘʛʘʣʘ 
ʧʦ ʀʊ ʠ ʧʦʜʭʦʜʷʱʠ ʩʨʝʜʩʪʚʘ (ʩʦʬʪʫʝʨ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʟʘ ʦʮʝʥʷʚʘʥʝ) ʟʘ 
ʧʝʪʠ, ʰʝʩʪʠ ʠ ʩʝʜʤʠ ʢʣʘʩ, ʢʦʠʪʦ ʥʝ ʩʘʤʦ ʧʦʢʨʠʚʘʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ 
ʥʘ ʥʘʛʨʘʜʝʥʠ ʩ ʀʊ ʫʤʝʥʠ ̫ʟʘ ʪʘʟʠ ʚʲʟʨʘʩʪ, ʥʦ ʧʦʟʚʦʣʷʚʘʪ ʠ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʠ ʥʘ 
ʫʯʠʪʝʣʠʪʝ ʜʘ ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ. ʇʦʤʘʛʘʣʘ ʧʨʝʜʣʘʛʘʪ ʚʲʟʤʦʞʥʠ 
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ʨʝʰʝʥʠʷ ʥʘ ʧʨʦʙʣʝʤʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʟʘ ʫʯʠʪʝʣʠʪʝ ʠ ʩʲʩ 
ʩʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ.  

ɼʘ ʭʚʲʨʣʠʤ ʧʦʛʣʝʜ ʢʲʤ ʥʘʡ-ʪʠʧʠʯʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘ ʫʯʠʪʝʣʠʪʝ ʧʦ ʀʊ. 

ʅʗʂʆʀ ʊʀʇʀʏʅʀ ʆɻʈɸʅʀʏɽʅʀʗ ʀ ʇʈɽɼʀɿɺʀʂɸʊɽʃʉʊɺɸ  

ʇʲʨʚʠʷʪ ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ ʝ ʢʦʥʬʣʠʢʪʲʪ ʤʝʞʜʫ ʦʯʘʢʚʘʥʠʷʪʘ ʥʘ 
ʦʙʱʝʩʪʚʦʪʦ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʧʦʣʠʪʠʢʘ, ʦʪ ʜʨʫʛʘ. 
ʆʙʱʝʩʪʚʦʪʦ ʦʯʘʢʚʘ ʦʪ ʙʲʜʝʱʠʪʝ ʛʨʘʞʜʘʥʠ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪ ʠ ʩʦʮʠʘʣʥʠ 
ʫʤʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʚ ʞʠʚʦʪʘ, ʘ ʫʯʠʪʝʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʣʝʜʚʘʪ 
ʧʨʦʛʨʘʤʘ (ʩʲʦʙʨʘʟʝʥʘ ʩ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʩʪʘʥʜʘʨʪʠ) ʚ ʦʛʨʘʥʠʯʝʥ ʧʝʨʠʦʜ ʠ ʚʲʚ 
ʬʠʢʩʠʨʘʥ ʨʝʜ. 

ɼʨʫʛ ʚʘʞʝʥ ʧʨʦʙʣʝʤ ʝ ʨʘʟʣʠʯʠʝʪʦ ʚ ʠʟʭʦʜʥʠʪʝ ʨʘʚʥʠʱʘ ʦʪ ʟʥʘʥʠʷ ʧʦ ʀʊ 
ʩʨʝʜ ʫʯʝʥʠʮʠʪʝ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʣʠʧʩʘ ʥʘ ʤʦʪʠʚʘʮʠʷ ʫ ʪʝʟʠ, ʢʦʠʪʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 
ʩʘ ʧʨʠʜʦʙʠʣʠ ʦʯʘʢʚʘʥʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʫʤʝʥʠʷ, ʠ ï ʜʦ ʩʤʫʪ ʫ ʦʩʪʘʥʘʣʠʪʝ. ʆʩʚʝʥ 
ʪʦʚʘ, ʘʢʦ ʘʢʮʝʥʪʲʪ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʝ ʧʦʩʪʘʚʝʥ ʚʲʨʭʫ ʩʘʤʘʪʘ ʪʝʭʥʦʣʦʛʠʷ, 
ʥʦʨʤʘʣʥʦ ʝ ʫʯʠʪʝʣʠʪʝ ʧʦ ʀʊ, ʢʦʠʪʦ ʜʦ ʪʦʟʠ ʤʦʤʝʥʪ ʩʘ ʧʨʝʧʦʜʘʚʘʣʠ ʧʦ ʜʨʫʛʠ 
ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ, ʜʘ ʧʨʝʜʧʦʯʠʪʘʪ Ăʜʦʙʨʠʷò ʩʪʘʨ ʧʨʦʧʦʚʝʜʥʠʯʝʩʢʠ ʩʪʠʣ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʝ. ʊʦʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʝʤʦʪʠʚʠʨʘ ʫʯʝʥʠʮʠʪʝ. ʂʦʛʘʪʦ ʧʨʝʜʣʘʛʘʤʝ 
ʘʢʪʠʚʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʫʯʝʥʝ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʜʝʤʦʪʠʚʘʮʠʷʪʘ, 
ʫʯʠʪʝʣʠʪʝ ʦʙʠʢʥʦʚʝʥʦ ʢʦʤʝʥʪʠʨʘʪ, ʯʝ ʣʠʧʩʚʘʪ ʧʦʜʭʦʜʷʱʠ ʤʘʪʝʨʠʘʣʠ ʚ ʜʫʭʘ ʥʘ 
ʢʦʥʩʪʨʫʢʮʠʦʥʠʟʤʘ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ ʜʦʩʪʘʪʲʯʥʦ ʚʨʝʤʝ. 

ʂɸʂ ɼɸ ʇʈɽɼʀɿɺʀʂɸʄɽ  ʆɻʈɸʅʀʏɽʅʀʗʊɸ  

ʑʝ ʧʨʝʜʩʪʘʚʠʤ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʥʘʰʠʷ ʧʦʜʭʦʜ, ʧʨʠʣʦʞʝʥ ʚ ʩʧʦʤʝʥʘʪʠʪʝ 
ʧʦ-ʛʦʨʝ ʧʦʤʘʛʘʣʘ (ʬʠʛ. 1) ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʨʝʜʩʪʚʘ, ʩ ʢʦʠʪʦ ʫʯʠʪʝʣʠʪʝ ʙʠʭʘ 
ʤʦʛʣʠ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ ʪʝʟʠ ʦʨʛʘʥʠʯʝʥʠʷ. 

 

 

ʌʠʛ. 1: ʋʯʝʙʥʠʪʝ ʧʦʤʘʛʘʣʘ 

ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ ʝ ʜʘ ʩʝ ʧʦʢʨʠʷʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʦʪ ʜʲʨʞʘʚʥʠʪʝ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ (ɼʆʀ), ʥʦ ʚ ʢʦʥʪʝʢʩʪ, ʢʦʡʪʦ ʝ ʟʥʘʯʠʤ ʟʘ ʫʯʝʥʠʮʠʪʝ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 81 

ʢʘʪʦ ʙʲʜʝʱʠ ʯʣʝʥʦʚʝ ʥʘ ʦʙʱʝʩʪʚʦ, ʦʩʥʦʚʘʥʦ ʥʘ ʟʥʘʥʠʷ ʠ ʪʚʦʨʯʝʩʪʚʦ. ɿʘ ʜʘ 
ʜʝʡʩʪʚʘʪ ʘʢʪʠʚʥʦ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʫʯʝʥʠʮʠʪʝ ʪʨʷʙʚʘ ʥʝ ʩʘʤʦ ʜʘ ʩʣʫʰʘʪ, ʥʦ 
ʠ ʜʘ ʯʝʪʘʪ, ʧʠʰʘʪ, ʜʠʩʢʫʪʠʨʘʪ ʠʣʠ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʨʝʰʘʚʘʥʝʪʦ ʥʘ 
ʧʨʦʙʣʝʤʠ [3]. ʀ ʥʘʡ-ʚʘʞʥʦʪʦ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩʲʩ ʟʘʜʘʯʠ, ʚʢʣʶʯʚʘʱʠ 
ʘʥʘʣʠʟ, ʩʠʥʪʝʟ ʠ ʦʮʝʥʷʚʘʥʝ.  

ɽʪʦ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʥʘʰʠʷ ʢʦʤʧʣʝʢʪ ʧʦʤʘʛʘʣʘ ʧʦ ʀʊ: 

¶ ʊʫʩʬʣʫʬʩʙʫʙ ʝ ʷʩʥʘ, ʩ ʜʦʙʨʝ ʦʙʦʩʦʙʝʥʠ ʨʫʙʨʠʢʠ. 

¶ ɺ ʣʩʙʫʣʧʫʧ ʛʳʛʞʝʞʦʡʞ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʦʩʥʦʚʥʠʪʝ ʮʝʣʠ, ʪʝʭʥʠʯʝʩʢʠʪʝ ʠ 
ʥʝʪʝʭʥʠʯʝʩʢʠʪʝ ʫʤʝʥʠʷ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʠʜʦʙʠʪʠ. 

¶ ʆʧʛʡʫʞ ʨʧʦʸʫʡʸ ʩʘ ʜʘʜʝʥʠ ʥʘ ʙʲʣʛʘʨʩʢʠ ʠ ʥʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ. 

¶ ʈʩʞʝʡʠʛʡʣʙʫʞʤʪʫʛʧʫʧ ʝ ʬʦʨʤʫʣʠʨʘʥʦ ʢʘʪʦ ʪʚʦʨʯʝʩʢʘ ʟʘʜʘʯʘ, ʢʦʷʪʦ 
ʤʦʪʠʚʠʨʘ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʠ ʩʪʠʤʫʣʠʨʘ ʫʯʝʥʠʮʠʪʝ 
ʜʘ ʪʲʨʩʷʪ ʠ ʦʧʠʩʚʘʪ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʟʘ ʜʦʩʪʠʛʘʥʝ ʜʦ ʢʨʘʡʥʘʪʘ ʮʝʣ ʚ ʜʫʭ 
ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ (ʬʠʛ. 2). 

 

ʌʠʛ. 2. ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ: ɼʘ ʟʘʧʘʟʠʤ ʥʘʮʠʦʥʘʣʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʯʨʝʟ ʀʊ 

¶ ʋʛʧʩʰʞʪʣʡ ʠʙʝʙʰʡ ʟʘ ʫʯʝʥʠʮʠʪʝ ʩʘ ʜʘʜʝʥʠ ʚ ʨʫʙʨʠʢʠʪʝ ʈʲʢʘʚʠʮʘʪʘ ʝ 
ʭʚʲʨʣʝʥʘ, ʈʘʟʚʠʭʨʠ ʩʝ ʠ ʜʨʫʛʠ; 

¶ ʄʷʚʧʨʡʫʦʧ ʝ ʨʫʙʨʠʢʘ, ʚ ʢʦʷʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʠʥʪʝʨʝʩʥʠ ʬʘʢʪʠ; 

¶ ɾʠʡʣʳʫ ʝ ʩʲʦʙʨʘʟʝʥ ʩ ʚʲʟʨʘʩʪʦʚʠʪʝ ʦʩʦʙʝʥʦʩʪʠ. ʉʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʝ 
ʦʪʜʝʣʝʥʦ ʥʘ ʟʘʛʣʘʚʠʷʪʘ ʥʘ ʫʨʦʮʠ, ʢʦʠʪʦ ʩʘ ʢʨʘʪʢʠ, ʨʘʟʙʠʨʘʝʤʠ ʠ 
ʠʥʪʝʨʝʩʥʠ. ʉʨʘʚʥʝʪʝ ʟʘʛʣʘʚʠʝʪʦ ʥʠ: ʂʘʢ ʜʘ ʬʦʨʤʘʪʠʨʘʪʝ ʪʝʢʩʪ ʚʲʚ 
ʬʦʨʤʘʪʘ ʥʘ ʪʲʞʥʘ ʤʠʰʘ ʦʧʘʰʢʘ? ʩʲʩ ʩʲʦʪʚʝʪʥʦʪʦ ʟʘʛʣʘʚʠʝ ʦʪ ɼʆʀ: 
ʌʦʨʤʘʪʠʨʘʥʝ ʥʘ ʧʘʨʘʛʨʘʬ. ɿʘʜʘʚʘʥʝ ʥʘ ʩʚʦʡʩʪʚʘ ʥʘ ʩʪʨʘʥʠʮʠ ʚ 
ʪʝʢʩʪʦʚ ʜʦʢʫʤʝʥʪ. ʅʦʤʝʨʠʨʘʥʝ ʥʘ ʩʪʨʘʥʠʮʠ. ɿʘʛʣʘʚʠʷʪʘ ʥʘ ʩʘʤʠʪʝ 
ʫʯʝʙʥʠʮʠ ʩʘ ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʤʣʘʜʠʪʝ ʯʠʪʘʪʝʣʠ, ʢʘʪʦ ʛʠ ʧʦʩʪʘʚʷʪ ʚ 
ʨʦʣʷʪʘ ʥʘ ʪʚʦʨʯʝʩʢʠ ʧʘʨʪʥʴʦʨʠ ʥʘ ʘʚʪʦʨʠʪʝ ʠ ʥʘ ʫʯʠʪʝʣʠʪʝ: ʂʦʤʧʶʪʲʨʲʪ 
ʚ ʤʦʷ ʩʚʷʪ, ʋʯʘ ʠ ʪʚʦʨʷ ʩ ʢʦʤʧʶʪʲʨ, ʊʀ ʠ ʀʊ. 

¶ ʈʳʫʡʲʙʫʙ ʠʙ ʪʨʩʙʛʸʦʞ ʪ ʨʩʞʝʡʠʛʡʣʙʫʞʤʪʫʛʧʫʧ ʩʘ ʨʘʟʥʦʦʙʨʘʟʥʠ. 
ʆʧʠʪʚʘʤʝ ʩʝ ʜʘ ʥʘʩʲʨʯʠʤ ʫʯʝʥʠʮʠʪʝ ʜʘ ʪʲʨʩʷʪ ʨʘʟʣʠʯʥʠ ʨʝʰʝʥʠʷ ʥʘ 
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ʧʨʦʙʣʝʤʘ ʠ ʜʘ ʛʠ ʩʨʘʚʥʷʚʘʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠ ʢʨʠʪʝʨʠʠ (ʘ ʥʝ ʜʘ ʧʨʠʣʘʛʘʪ 
ʨʝʮʝʧʪʠ ʚ ʩʪʠʣ ʱʨʘʢʥʝʪʝ ʠ ʧʣʲʟʥʝʪʝ).  

¶ ɽʬʮʳʫ ʝ ʧʨʠʷʪʝʣʩʢʠ ʠ ʧʦʩʪʘʚʷ ʯʠʪʘʪʝʣʠʪʝ ʚ ʨʦʣʷʪʘ ʥʘ ʧʘʨʪʥʴʦʨʠ. 

ʊʠʧʠʯʥʘ ʟʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʧʦʤʘʛʘʣʘʪʘ ʝ ʯʝʨʚʝʥʘʪʘ ʥʠʰʢʘ, ʩʚʲʨʟʚʘʱa ʚ 
ʮʷʣʦʩʪʝʥ ʩʮʝʥʘʨʠʡ ʟʘʜʘʯʠʪʝ ʦʪ ʝʜʠʥ ʫʨʦʢ (5. ʢʣʘʩ), ʫʨʦʮʠʪʝ ʦʪ ʜʘʜʝʥʘ ʪʝʤʘ (6. 
ʢʣʘʩ), ʪʝʤʠʪʝ ʦʪ ʮʷʣʦʪʦ ʧʦʤʘʛʘʣʦ (7. ʢʣʘʩ).  

ɺʲʧʨʝʢʠ ʯʝ ʧʦʤʘʛʘʣʘʪʘ ʠʤʘʪ ʦʙʱʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʩʷʢʦ ʠʤʘ ʩʧʝʮʠʬʠʢʘ, 
ʩʲʦʙʨʘʟʥʦ ʚʲʟʨʘʩʪʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ. ʅʘʧʨʠʤʝʨ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʪʪʘ ʚ 5. ʢʣʘʩ ʝ 
ʧʦʩʪʠʛʥʘʪʘ ʯʨʝʟ ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʚʘʤʘ ʩʠʤʧʘʪʠʯʥʠ ʛʝʨʦʠ, ʢʦʠʪʦ ʩʘ ʛʦʪʦʚʠ ʜʘ 
ʧʠʪʘʪ, ʟʘ ʜʘ ʩʠ ʜʦʠʟʷʩʥʷʪ ʥʝʱʦ, ʠ ʜʘ ʫʯʘʪ ʟʘʝʜʥʦ ʩ ʫʯʝʥʠʮʠʪʝ. 

ɺ ʧʦʤʘʛʘʣʘʪʘ ʟʘ ʩʣʝʜʚʘʱʠʪʝ ʢʣʘʩʦʚʝ ʩʝ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ ʥʘʜʛʨʘʜʝʥʠʪʝ ʩ 
ʀʊ ʫʤʝʥʠʷ, ʧʨʝʧʣʝʪʝʥʠ ʚ ʧʦ-ʩʝʨʠʦʟʥʠ ʧʨʦʝʢʪʠ, ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʠʥʪʝʨʝʩʠʪʝ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʠ ʢʲʤ ʦʧʠʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ. ʆʩʚʝʥ ʪʦʚʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʫʤʝʥʠʷ ʩʝ 
ʧʨʠʜʦʙʠʚʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠ ʩʮʝʥʘʨʠʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʤʘʪʝʤʘʪʠʢʘʪʘ, ʠʩʪʦʨʠʷʪʘ, ʤʠʪʦʣʦʛʠʷʪʘ, ʠʟʢʫʩʪʚʦʪʦ ʠ ʜʨ. ɽʪʦ ʥʷʢʦʠ ʧʨʠʤʝʨʠ. 

ʇʈʀʄɽʈʀ, ʀʃʖʉʊʈʀʈɸʑʀ ʇʆɼʍʆɼɸ 

ɻʡʠʬʙʤʦʙ ʨʧʞʠʡʸ ʡ ʙʣʩʧʪʫʡʮ 

ʀʜʝʷʪʘ ʟʘ ʬʦʨʤʘʪʠʨʘʥʝ ʥʘ ʪʝʢʩʪ ʝ ʠʥʪʝʛʨʠʨʘʥʘ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʚʠʟʫʘʣʥʘʪʘ 
ʧʦʝʟʠʷ, ʧʨʠ ʢʦʷʪʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʦʝʪʠʯʥʘʪʘ ʪʚʦʨʙʘ ʩʝ ʧʦʜʯʝʨʪʘʚʘ ʯʨʝʟ 
ʬʦʨʤʘʪʘ ʥʘ ʪʝʢʩʪʘ. ʅʘʧʨʠʤʝʨ ʠʩʪʦʨʠʷʪʘ ʥʘ ʤʠʰʢʘʪʘ (ʦʪ ɸʣʠʩʘ ʚ ʩʪʨʘʥʘʪʘ ʥʘ 
ʯʫʜʝʩʘʪʘ) ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʤʠʰʘ ʦʧʘʰʢʘ, ʘ ɸʣʠʩʘ ʝ ʦʧʠʩʘʥʘ 
ʯʨʝʟ ʘʢʨʦʩʪʠʭ ʥʘ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ. ʋʯʝʥʠʮʠʪʝ ʙʠʚʘʪ ʥʘʩʲʨʯʘʚʘʥʠ ʜʘ ʩʲʟʜʘʚʘʪ 
ʩʦʙʩʪʚʝʥʠ ʚʘʨʠʘʮʠʠ ʥʘ ʪʝʟʠ ʧʨʠʤʝʨʠ. 

 
ʌʠʛ. 3. ʌʦʨʤʘʪʠʨʘʥʝ ʚ ʭʘʨʤʦʥʠʷ ʩʲʩ ʩʲʜʲʨʞʘʥʠʝʪʦ 

ʀʙʢʯʡʫʞ, ʧʜʳʩʤʡʯʡʫʞ ʡ ʍʡʚʧʦʙʰʡ 
ʊʦʟʠ ʩʮʝʥʘʨʠʡ ʚʲʚʝʞʜʘ ʟʘʜʲʣʙʦʯʝʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠʜʝʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ 

ʧʨʠʤʝʨʠ ʦʪ ʨʝʘʣʥʠʷ ʞʠʚʦʪ, ʠʥʪʝʨʝʩʥʠ ʟʘ ʫʯʝʥʠʮʠʪʝ (ʬʠʛ. 4). 
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ʌʠʛ. 4: ʏʠʩʣʘʪʘ ʥʘ ʌʠʙʦʥʘʯʠ ʚ ʨʘʟʣʠʯʝʥ ʢʦʥʪʝʢʩʪ 

ɸʢʮʝʥʪʲʪ ʚ ʩʣʫʯʘʷ ʥʝ ʝ ʚʲʨʭʫ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠ ʪʝʭʥʠʯʝʩʢʠ ʫʤʝʥʠʷ (ʟʘ 
ʬʦʨʤʘʪʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠ ʚ ʝʣʝʢʪʨʦʥʥʠʪʝ ʪʘʙʣʠʮʠ), ʘ ʚʲʨʭʫ ʧʨʦʚʦʢʠʨʘʥʝʪʦ ʥʘ 
ʚʲʦʙʨʘʞʝʥʠʝʪʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ ʤʠʩʣʝʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʚʲʨʭʫ 
ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ ʪʷʭʥʘʪʘ ʢʫʣʪʫʨʘ, ʚʲʨʭʫ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʘʙʩʪʨʘʢʪʥʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʦʥʷʪʠʷ, ʧʨʠʨʦʜʘʪʘ ʠ ʠʟʦʙʨʘʟʠʪʝʣʥʦʪʦ ʠʟʢʫʩʪʚʦ. 

ʈʙʩʣʞʫʡʩʙʦʞ ʦʙ ʩʙʛʦʡʦʙʫʙ ʣʙʫʧ ʨʧʪʤʞʝʧʛʙʫʞʤʡ ʦʙ ɾʱʞʩ 

ʀʜʝʷʪʘ ʟʘ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʦʪ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʩʝ ʟʘʩʠʣʚʘ ʦʱʝ 
ʧʦʚʝʯʝ ʚ ʪʝʤʘʪʘ ʀʥʪʝʛʨʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠ (6. ʢʣʘʩ). ʊʠʧʠʯʝʥ ʧʨʠʤʝʨ ʟʘ ʪʦʚʘ 
ʝ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ ʛʨʘʬʠʯʝʥ ʨʝʜʘʢʪʦʨ ʚ ʢʦʥʪʝʢʩʪʘ 
ʥʘ ʧʘʨʢʝʪʠʨʘʥʝ ʥʘ ʨʘʚʥʠʥʘʪʘ ʩ ʜʦʩʪʘ ʩʣʦʞʥʠ ʧʣʦʯʢʠ ʚ ʩʪʠʣʘ ʥʘ ɽʰʝʨ (ʬʠʛ. 5). 

   

ʌʠʛ. 5: ʇʘʨʢʝʪʠʨʘʥʝ ʥʘ ʨʘʚʥʠʥʘʪʘ ʩ ʣʠʮʝ ʥʘ ʢʣʦʫʥ 

ʋʯʝʥʠʮʠʪʝ ʦʪʢʨʠʚʘʪ ʢʘʢ ʜʘ ʧʨʠʣʦʞʘʪ ʟʥʘʥʠʷʪʘ ʩʠ ʟʘ ʩʠʤʝʪʨʠʷ ʠ ʨʦʪʘʮʠʷ ʚ 
ʠʟʢʫʩʪʚʦʪʦ ʠ ʜʘ ʛʠ ʥʘʜʛʨʘʜʷʪ ʯʨʝʟ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ʀʊ. 

ʆʩʚʝʥ ʩʪʘʥʜʘʨʪʥʠʷʪ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʩʦʬʪʫʝʨ, ʧʨʝʜʚʠʜʝʥ ʚ ʙʲʣʛʘʨʩʢʠʪʝ 
ʫʯʠʣʠʱʘ, ʚ ʧʦʤʘʛʘʣʘʪʘ ʟʘ 6. ʠ 7. ʢʣʘʩ ʩʘ ʧʨʝʜʣʦʞʝʥʠ ʜʝʡʥʦʩʪʠ ʩʲʩ ʩʧʝʮʠʘʣʥʦ 
ʧʨʦʝʢʪʠʨʘʥʠ ʢʦʤʧʶʪʲʨʥʠ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʪʨʠʤʝʨʥʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʊʝʟʠ 
ʧʨʠʣʦʞʝʥʠʷ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ ʇ. ɹʦʡʯʝʚ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ DALEST [7] ʟʘ 
ʟʘʩʠʣʚʘʥʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʚʲʦʙʨʘʞʝʥʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ [8] ʠ ʫʩʧʝʰʥʦ ʩʝ 
ʧʨʠʣʘʛʘʪ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʀʊ ʚ ɹʲʣʛʘʨʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 
ɻʲʨʮʠʷ, ʂʠʧʲʨ ʠ ʇʦʨʪʫʛʘʣʠʷ. ʇʨʠʣʦʞʝʥʠʷʪʘ ʩʘ ʟʘʧʠʩʘʥʠ ʥʘ ʜʠʩʢʘ ʢʲʤ 
ʧʦʤʘʛʘʣʘʪʘ, ʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʪʝʛʣʷʪ ʩʚʦʙʦʜʥʦ ʠ ʦʪ ʩʘʡʪʘ ʥʘ ɽʣʠʢʘ [9]. 
ʇʨʠʣʦʞʝʥʠʷʪʘ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʠ ʟʘ ʫʯʠʪʝʣʠʪʝ, ʦʩʦʙʝʥʦ ʟʘ ʦʥʝʟʠ, ʢʦʠʪʦ ʩʝ 
ʩʪʨʘʭʫʚʘʪ, ʯʝ ʫʯʝʥʠʮʠʪʝ ʠʤ ʛʠ ʥʘʜʤʠʥʘʚʘʪ ʧʦ ʪʝʭʥʠʯʝʩʢʠ ʫʤʝʥʠʷ. ʎʝʣʪʘ ʥʘ 
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ʧʦʤʘʛʘʣʘʪʘ ʠ ʩʦʬʪʫʝʨʘ ʝ ʜʘ ʧʦʤʦʛʥʘʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʫʯʘʪ, ʘ ʥʘ ʫʯʠʪʝʣʠʪʝ ï 
ʜʘ ʠʟʨʘʟʷʪ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʩʠ ʧʦ ʥʘʡ-ʜʦʙʨʠʷ ʥʘʯʠʥ, ʘ ʠʤʝʥʥʦ ʚ ʦʙʣʘʩʪʪʘ 
ʥʘ ʜʠʩʮʠʧʣʠʥʠʪʝ, ʚ ʢʦʠʪʦ ʠʤʘʪ ʦʧʠʪ ʠ ʩʝ ʯʫʚʩʪʚʘʪ ʫʚʝʨʝʥʠ. ʅʘʧʨʠʤʝʨ ʚ 6. ʠ 7. 
ʢʣʘʩ ʩʝ ʧʨʝʜʣʘʛʘ ʧʨʦʝʢʪ, ʚ ʢʦʡʪʦ ʫʯʝʥʠʮʠʪʝ ʤʦʛʘʪ ʜʘ ʦʙʝʜʠʥʷʪ ʘʨʪʠʩʪʠʯʥʠʪʝ ʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʩʠ ʫʤʝʥʠʷ ʩ ʧʦʤʦʱʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʢʦʤʧʶʪʲʨʥʠ ʧʨʠʣʦʞʝʥʠʷ 
(ʬʠʛ. 6). 

   

ʌʠʛ. 6: ʀʥʪʝʛʨʠʨʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʟʢʫʩʪʚʦ ʯʨʝʟ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ɽʣʠʢʘ 

ɸʧʦʛʝʡ ʥʘ ʥʘʰʠʪʝ ʠʜʝʠ ʝ ʧʦʩʣʝʜʥʦʪʦ ʧʦʤʘʛʘʣʦ ʦʪ ʧʦʨʝʜʠʮʘʪʘ, 
ʨʘʟʨʘʙʦʪʝʥʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʩʠ ʢʘʪʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʥʘ ʪʝʤʘ ʢʦʜʠʨʘʥʝ, 
ʧʨʝʤʠʥʘʚʘʱʘ ʢʘʪʦ ʯʝʨʚʝʥʘ ʥʠʰʢʘ ʧʨʝʟ ʮʷʣʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ɼʦʨʠ ʥʝʛʦʚʦʪʦ 
ʟʘʛʣʘʚʠʝ ʋʁ ʁ ʁʋ ʝ ʠʛʨʘ ʩ ʦʛʣʝʜʘʣʥʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʁʋ. ɺʩʝʢʠ ʫʨʦʢ ʝ 
ʨʘʟʨʘʙʦʪʝʥ ʚʲʨʭʫ ʠʜʝʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ 
ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʦʩʥʦʚʥʠ ʝʪʘʧʠ ʟʘ ʜʦʩʪʠʛʘʥʝ ʜʦ ʢʨʘʡʥʘʪʘ ʮʝʣ. ʊʘʢʘ 
ʥʘʧʨʠʤʝʨ ʥʷʢʦʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʪʘʙʣʠʮʘ ʚ ʪʝʢʩʪʦʚ ʜʦʢʫʤʝʥʪ 
ʩʝ ʠʟʛʨʘʞʜʘʪ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʜʝʢʦʜʠʨʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʪ.ʥʘʨ 
ʟʘʪʚʦʨʥʠʯʝʩʢʠ ʢʦʜ. ʂʦʜʲʪ ʥʘ ʎʝʟʘʨ ʝ ʠʟʧʦʣʟʚʘʥ ʧʨʠ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠ 
ʟʥʘʥʠʷ ʟʘ ʝʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ ʠ ʭʫʜʦʞʝʩʪʚʝʥʦ ʦʬʦʨʤʣʝʥʠʝ ʥʘ ʪʝʢʩʪ (ʬʠʛ.7). 

 

ʌʠʛ. 7: ɺʲʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʢʦʜʘ ʥʘ ʎʝʟʘʨ 

ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʚʩʝʢʠ ʫʨʦʢ ʚ ʧʦʤʘʛʘʣʦʪʦ ʟʘ 7. ʢʣʘʩ ʚʢʣʶʯʚʘ ʩʨʝʜʩʪʚʘ ʠ ʠʜʝʠ 
ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʛʘʜʢʠ. 

ʊʲʨʞʝʩʪʚʝʥʠʷʪ ʬʠʥʘʣ ʝ ʧʨʦʝʢʪ, ʢʦʡʪʦ ʠʟʠʩʢʚʘ ʦʪ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʪʲʧʷʪ 
ʥʘ ʚʩʠʯʢʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʧʨʠʜʦʙʠʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ʫʯʝʙʥʘʪʘ ʛʦʜʠʥʘ, ʜʘ 
ʨʘʙʦʪʷʪ ʪʚʦʨʯʝʩʢʠ ʚ ʝʢʠʧʠ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʦʙʱʘ ʮʝʣ. ʇʦ ʚʨʝʤʝ ʥʘ ʧʨʦʝʢʪʘ 
ʫʯʝʥʠʮʠʪʝ ʩʝ ʩʙʣʲʩʢʚʘʪ ʩ ʨʝʘʣʥʠ ʧʨʦʙʣʝʤʠ ʠ ʨʘʟʙʠʨʘʪ ʧʦ ʝʩʪʝʩʪʚʝʥ ʥʘʯʠʥ 
ʢʦʛʘ, ʢʘʢ ʠ ʢʘʢʚʠ ʩʨʝʜʩʪʚʘ ʧʦ ʀʊ ʜʘ ʧʨʠʣʘʛʘʪ, ʟʘ ʜʘ ʨʝʰʘʪ 
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ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦʪʦ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʘʨʪʝʬʘʢʪʠ. ɿʘ 
ʮʝʣʪʘ ʫʯʝʥʠʮʠʪʝ ʙʠʚʘʪ ʥʘʩʲʨʯʘʚʘʥʠ ʜʘ ʠʟʩʣʝʜʚʘʪ ʢʦʤʧʶʪʲʨʥʠ ʤʦʜʝʣʠ ʠ ʜʘ 
ʜʝʢʦʜʠʨʘʪ ʩʲʦʙʱʝʥʠʷ ʩ ʡʝʨʦʛʣʠʬʠ, ʪʘʢʘ ʯʝ ʜʘ ʧʦʤʦʛʥʘʪ ʥʘ ʤʫʟʝʡ ʜʘ 
ʨʝʩʪʘʚʨʠʨʘ ʘʥʪʠʯʥʠ ʚʘʟʠ ʠ ʜʘ ʨʘʟʙʝʨʘʪ ʪʷʭʥʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ (ʌʠʛ. 8). 

ʇʨʦʝʢʪʲʪ ʝ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʝʜʠʥʠʮʘ, ʚ ʢʦʷʪʦ ʩʝ ʦʯʘʢʚʘ ʫʯʝʥʠʮʠʪʝ ʜʘ 
ʧʦʢʘʞʘʪ ʠʟʛʨʘʜʝʥʠʪʝ ʧʨʝʟ ʛʦʜʠʥʘʪʘ 
ʫʤʝʥʠʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʩ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʊ. ɿʘʤʠʩʣʝʥ ʝ ʢʘʪʦ 
ʧʨʦʪʦʪʠʧ ʥʘ ʨʝʘʣʝʥ ʤʘʱʘʙʝʥ ʧʨʦʝʢʪ. 
ɿʘʜʘʯʠʪʝ ʚ ʥʝʛʦ ʩʘ ʩʚʲʨʟʘʥʠ ʥʘ 
ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʘʙʩʪʨʘʢʮʠʷ. ʅʷʢʦʠ 
ʟʘʜʘʯʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʚʲʨʰʝʥʠ 
ʧʘʨʘʣʝʣʥʦ, ʜʨʫʛʠ ʩʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ. 
ʇʣʘʥʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʜʝʡʥʦʩʪʠ ʝ 
ʧʲʨʚʘʪʘ ʩʪʲʧʢʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʦʪ 
ʨʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʘ. ʊʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʨʘʟʜʝʣʷʪ ʥʘ ʝʢʠʧʠ ʠ ʜʘ ʨʘʟʧʨʝʜʝʣʷʪ 
ʜʝʡʥʦʩʪʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʫʤʝʥʠʷʪʘ 
ʩʠ ʠ ʦʙʝʤʘ ʥʘ ʨʘʙʦʪʘʪʘ. ʂʘʢʪʦ ʧʨʠ 
ʨʝʘʣʝʥ ʧʨʦʝʢʪ ʚʩʝʢʠ ʝʢʠʧ ʪʨʷʙʚʘ ʜʘ 
ʠʟʧʲʣʥʠ ʩʚʦʠʪʝ ʟʘʜʘʯʠ ʩ ʧʦʜʭʦʜʷʱʦ 
ʠʟʙʨʘʥ ʧʦʜʭʦʜ, ʜʘ ʛʦ ʧʨʠʣʦʞʠ ʧʨʠ 
ʠʟʧʲʣʥʝʥʠʝʪʦ ʠ ʥʘʢʨʘʷ ï ʜʘ ʠʟʛʦʪʚʠ 
ʦʪʯʝʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʢʦʡʪʦ ʜʘ ʙʲʜʝ 
ʦʮʝʥʝʥ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ.  

ʇʨʦʝʢʪʲʪ ʟʘʚʲʨʰʚʘ ʩ ʧʨʝʜʩʪʘʚʷʥʝ, ʚ ʢʦʝʪʦ ʝʢʠʧʠʪʝ ʧʦʢʘʟʚʘʪ ʧʨʝʜ ʢʣʘʩʘ 
ʧʨʦʜʫʢʪʠʪʝ ʦʪ ʨʘʙʦʪʘʪʘ ʩʠ. 

ʀʜʝʷʪʘ ʟʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪ ʚ ʢʣʘʩʥʘʪʘ ʩʪʘʷ ʠʤʘ ʮʝʣʠ, ʢʦʠʪʦ 
ʠʟʣʠʟʘʪ ʜʘʣʝʯ ʠʟʚʲʥ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʦ ʧʨʝʜʩʪʘʚʷʥʝ. ʉ ʫʯʘʩʪʠʝʪʦ ʩʠ ʚ ʧʨʦʝʢʪʘ, 
ʫʯʝʥʠʮʠʪʝ ʦʩʲʟʥʘʚʘʪ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʩʨʦʢʦʚʝʪʝ, ʠʟʛʦʪʚʷʥʝʪʦ ʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ 
ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʥʘʯʠʥʠʪʝ ʟʘ ʨʘʙʦʪʘ ʚ ʜʠʥʘʤʠʯʥʘ ʩʨʝʜʘ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ. 
ʀʟʛʦʪʚʷʥʝʪʦ ʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʦʢʦʥʯʘʪʝʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʩʲʱʦ ʜʦʙʲʨ ʦʧʠʪ 
ʟʘ ʫʯʝʥʠʮʠʪʝ. ʊʝ ʨʘʟʚʠʚʘʪ ʫʩʝʪ ʟʘ ʪʦʚʘ, ʢʘʢ ʜʘ ʧʦʢʘʞʘʪ ʨʘʙʦʪʘʪʘ ʩʠ, ʢʘʢ ʜʘ ʩʝ 
ʦʪʢʨʦʷʪ ʩ ʠʜʝʠʪʝ ʩʠ. ʉʤʷʪʘʤʝ, ʯʝ ʫʤʝʥʠʷʪʘ, ʧʨʠʜʦʙʠʪʠ ʯʨʝʟ ʪʝʟʠ ʜʝʡʥʦʩʪʠ, 
ʤʦʛʘʪ ʜʘ ʙʲʜʝ ʧʨʠʣʦʞʝʥʠ ʚʲʚ ʚʩʝʢʠ ʘʩʧʝʢʪ ʦʪ ʞʠʚʦʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʟʘʱʦʪʦ 
ʫʯʠʣʠʱʝʪʦ ʥʝ ʝ ʩʘʤʦ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʞʠʚʦʪ, ʪʦ ʝ ʩʘʤʠʷʪ ʞʠʚʦʪ. 

ɿɸʂʃʖʏɽʅʀʗ ï ʅʆɺɸʊɸ ʈʆʃʗ ʅɸ ʋʏʀʊɽʃʀʊɽ 

ʆʱʝ ʈʲʩʝʣ ʢʘʟʚʘ, ʯʝ ʤʝʪʦʜʠʪʝ ʠ ʜʫʭʲʪ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ ʩʘ ʧʦ-ʚʘʞʥʠ ʦʪ 
ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ. ʈʦʣʷʪʘ ʥʘ ʫʯʠʪʝʣʷ ʧʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʝʪʦʜʠ ʟʘ ʘʢʪʠʚʥʦ 
ʫʯʝʥʝ, ʢʘʢʚʠʪʦ ʩʘ ʧʨʝʜʣʦʞʝʥʠ ʚ ʨʘʟʛʣʝʜʘʥʠʷ ʢʦʤʧʣʝʢʪ ʦʪ ʧʦʤʘʛʘʣʘ ʧʦ ʀʊ, ʝ 

ʌʠʛ. 8: ʈʝʩʪʘʚʨʠʨʘʥʝ ʥʘ ʘʥʪʠʯʥʠ 

ʚʘʟʠ ʩ ʤʦʜʝʣʠʨʘʥʝ ʠ ʜʝʢʦʜʠʨʘʥʝ 
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ʩʚʲʨʟʘʥ ʩ ʤʥʦʛʦ ʩʤʝʣʦʩʪ, ʦʪʜʘʜʝʥʦʩʪ ʠ ʛʦʪʦʚʥʦʩʪ ʜʘ ʩʝ ʫʯʠʰ ʮʷʣ ʞʠʚʦʪ. ʇʨʠ 
ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʠʷ ʧʦʜʭʦʜ ʫʯʠʪʝʣʠʪʝ ʩʪʘʚʘʪ ʝʩʪʝʩʪʚʝʥʠ ʧʘʨʪʥʴʦʨʠ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʚ ʧʣʘʥʠʨʘʥʝʪʦ, ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʟʘʜʘʯʠʪʝ ʤʝʞʜʫ ʯʣʝʥʦʚʝʪʝ ʥʘ 
ʝʢʠʧʘ, ʪʲʨʩʝʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʤʦʜʝʣʠʨʘʥʝʪʦ ʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ï ʧʨʦʮʝʩ, 
ʙʣʠʟʲʢ ʜʦ ʠʩʪʠʥʩʢʠʪʝ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʊʘʢʘʚʘ ʨʦʣʷ (ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ 
ʩʘʤʘ ʧʦ ʩʝʙʝ ʩʠ) ʤʦʞʝ ʜʘ ʜʦʥʝʩʝ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ. ɺʩʠʯʢʠ ʫʯʠʪʝʣʠ, ʩ ʢʦʠʪʦ 
ʩʤʝ ʠʤʘʣʠ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʨʘʙʦʪʠʤ ʧʦ ʚʨʝʤʝ ʥʘ ʥʷʢʦʣʢʦ ʢʫʨʩʘ ʠ ʩʝʤʠʥʘʨʠ, ʩʝ 
ʦʢʘʟʘʭʘ ʛʦʪʦʚʠ ʟʘ ʪʦʚʘ. ɺʜʲʭʥʦʚʝʥʠ ʦʪ ʥʦʚʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʪʝ ʫʩʧʷʭʘ ʜʘ 
ʧʨʝʦʜʦʣʝʷʪ ʩʚʦʠʪʝ ʩʪʨʘʭʦʚʝ, ʪʲʡ ʢʘʪʦ ʨʘʟʙʨʘʭʘ, ʯʝ ʧʨʝʜʣʦʞʝʥʠʪʝ ʜʝʡʥʦʩʪʠ 
ʥʘʙʣʷʛʘʪ ʥʘ ʫʤʝʥʠʷ ʟʘ ʤʠʩʣʝʥʝ ʠ ʧʨʦʫʯʚʘʥʝ, ʘ ʥʝ ʩʘʤʦ ʥʘ ʤʦʜʝʨʥʠ ʪʝʭʥʠʯʝʩʢʠ 
ʫʤʝʥʠʷ. 

ɺʷʨʚʘʤʝ, ʯʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʦ ʥʘ ʪʘʢʠʚʘ ʧʨʠʥʮʠʧʠ, ʫʯʝʥʠʮʠʪʝ ʱʝ ʩʘ 
ʩʲʩʪʦʷʥʠʝ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʩ 
ʨʘʟʣʠʯʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʚ ʞʠʚʦʪʘ ʩʠ. 
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ɸʙʩʪʨʘʢʪ: ʇʨʝʜʩʪʘʚʝʥʘʪʘ ʨʘʙʦʪʘ ʨʘʟʛʣʝʞʜʘ ʚʲʧʨʦʩʘ ʟʘ ʨʦʣʷʪʘ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ ʚ ʩʪʠʣ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʠ ʠʟʙʷʛʚʘʥʝ ʥʘ ʛʨʝʰʢʠ ʧʨʠ 
ʧʨʦʛʨʘʤʠʨʘʥʝ. ʊʦʚʘ ʝ ʦʩʦʙʝʥʦ ʚʘʞʥʦ ʟʘ ʥʘʯʠʥʘʝʱʠ ʧʨʦʛʨʘʤʠʩʪʠ. ʂʦʤʝʥʪʠʨʘʥʠ ʩʘ 
ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʜʦʙʨʠʷ ʩʪʠʣ ʠ ʢʘʢ ʜʘ ʛʦ ʧʦʩʪʠʛʥʝʤ. ʈʘʟʛʣʝʜʘʥʘ ʝ ʨʦʣʷʪʘ ʥʘ ʩʪʠʣʘ 
ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ ʝʜʠʥ ʦʪ ʘʩʧʝʢʪʠʪʝ ʥʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, 
ʘ ʠʤʝʥʥʦ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ  ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʛʨʝʰʢʠ ʠ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʦʪʢʨʠʚʘʥʝʪʦ 
ʠʤ. ʇʦʢʘʟʘʥʠ ʩʘ ʧʨʠʤʝʨʠ ʟʘ ʪʦʚʘ ʢʘʢ ʩʪʠʣʲʪ ʧʨʘʚʠ ñʦʯʝʚʘʜʥʠò ʥʷʢʦʠ ʛʨʝʰʢʠ ʠ 
ʥʘʩʦʯʚʘ ʚʥʠʤʘʥʠʝʪʦ ʥʠ ʢʲʤ ʧʨʝʜʧʘʟʚʘʥʝ ʦʪ ʜʦʧʫʩʢʘʥʝ ʥʘ ʦʙʠʯʘʡʥʠ ʛʨʝʰʢʠ.   

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʨʦʛʨʘʤʠʨʘʥʝ, ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʦʙʫʯʝʥʠʝ, ʩʪʠʣ ʥʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ʌʛʧʝ. ɼʦʙʨʠʷʪ ʩʪʠʣ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʩʫʙʝʢʪʠʚʝʥ ʚʲʧʨʦʩ ʠ ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ 
ʦʧʨʝʜʝʣʠ. ɺʩʝ ʧʘʢ, ʠʤʘ ʥʷʢʦʣʢʦ ʝʣʝʤʝʥʪʘ, ʦʙʱʠ ʟʘ ʛʦʣʷʤ ʙʨʦʡ ʧʨʦʛʨʘʤʥʠ 
ʧʘʨʘʜʠʛʤʠ2. ʊʝ ʩʘ ʨʝʟʫʣʪʘʪ ʦʪ ʜʦʛʦʚʦʨʢʠ ʤʝʞʜʫ ʧʨʦʛʨʘʤʠʩʪʠʪʝ. ʉʯʠʪʘ ʩʝ, ʯʝ ʚ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʘʚʠʣʘʪʘ ʥʘ ʜʦʙʨʠʷ ʩʪʠʣ ʧʨʦʛʨʘʤʥʠʷ ʢʦʜ ʪʨʷʙʚʘ ʜʘ ʧʦʜʜʲʨʞʘ:  
ʦʯʝʚʠʜʥʘ ʣʦʛʠʢʘ; ʝʩʪʝʩʪʚʝʥʠ ʠʟʨʘʟʠ, ʦʪʩʲʩʪʚʠʝ ʥʘ ʭʠʪʨʠ ʪʨʠʢʦʚʝ ʠ 
ʥʝʦʙʠʯʘʡʥʠ ʢʦʥʩʪʨʫʢʮʠʠ (ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʣʠ ʠʟʙʷʛʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 
ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʪʦ ʥʘʧʨʠʤʝʨ GOTO); ʘʢʫʨʘʪʥʦ ʬʦʨʤʘʪʠʨʘʥʝ (ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʦʪʩʪʲʧʠ ʠ ʧʨʘʟʥʠ ʨʝʜʦʚʝ, ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʠʥʪʝʨʚʘʣʠ ʦʢʦʣʦ ʦʧʝʨʘʪʦʨʠ ʠ 
ʢʣʶʯʦʚʠ ʜʫʤʠ, ʧʦʜʯʝʨʪʘʚʘʥʝʪʦ (ʦʪʜʝʣʷʥʝʪʦ) ʥʘ ʢʣʶʯʦʚʠ ʜʫʤʠ); 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʠ ʩʪʠʣ ʥʘ ʢʦʤʝʥʪʘʨʠ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʦʩʝʱʠ ʩʤʠʩʣʦʚʘ 
ʩʪʦʡʥʦʩʪ ʠʤʝʥʘ ʥʘ ʧʨʦʤʝʥʣʠʚʠ ʠ ʬʫʥʢʮʠʠ, ʩʪʠʣʘ ʠ ʧʨʘʚʦʧʠʩʘ ʥʘ 
ʜʝʬʠʥʠʨʘʥʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʜʫʨʠ [7]. ʅʘʢʨʘʪʢʦ ʢʘʟʘʥʦ: 
ʧʨʦʩʪʦʪʘ, ʧʨʝʛʣʝʜʥʦʩʪ, ʢʦʤʝʥʪʠʨʘʥʝ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ. 

                                                 
1 ʈʘʙʦʪʘʪʘ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʦʪ ʬʦʥʜ ñʅʀò ʥʘ ʐʋ. 
2 ʇʘʨʘʜʠʛʤʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ  ð ʪʦʚʘ ʝ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʠʜʝʠ ʠ ʧʦʥʷʪʠʷ,  ʦʧʨʝʜʝʣʷʱʠ ʩʪʠʣʘ ʥʘ 
ʥʘʧʠʩʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘ. ʇʘʨʘʜʠʛʤʘʪʘ, ʥʘʡ-ʥʘʧʨʝʜ ʩʝ ʦʧʨʝʜʝʣʷ  ʢʘʪʦ ʙʘʟʦʚʘ ʧʨʦʛʨʘʤʥʘ ʝʜʠʥʠʮʘ ʠ 
ʩʘʤʠʷʪ ʧʨʠʥʮʠʧ ʥʘ ʜʦʩʪʠʛʘʥʝ ʥʘ ʤʦʜʫʣʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ɺ ʢʘʯʝʩʪʚʦ ʥʘ  ʪʘʢʘʚʘ ʝʜʠʥʠʮʘ  ʩʝ 
ʷʚʷʚʘ  ʦʧʨʝʜʝʣʝʥʠʝʪʦ (ʜʝʢʣʘʨʘʪʠʚʥʦ, ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ),  ʜʝʡʩʪʚʠʝ (ʠʤʧʝʨʘʪʠʚʥʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ), ʧʨʘʚʠʣʦ (ʧʨʦʜʫʢʮʠʦʥʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ),  ʜʠʘʛʨʘʤʘ ʥʘ  ʧʨʝʭʦʜʠʪʝ (ʘʚʪʦʤʘʪʥʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ) ʠ ʜʨ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʧʘʨʘʜʠʛʤʘʪʘ ʥʘ  ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʝ ʩʝ ʦʧʨʝʜʝʣʷ 
ʝʜʥʦʟʥʘʯʥʦ ʦʪ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ï ʤʥʦʛʦ ʩʲʚʨʝʤʝʥʥʠ ʝʟʠʮʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʝ ʷʚʷʚʘʪ 
ʤʫʣʪʠʧʘʨʘʜʠʛʤʝʥʠ, ʪ.ʝ. ʜʦʧʫʩʢʘʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʘʨʘʜʠʛʤʠ.  
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1. ʊʫʡʤ ʦʙ ʨʩʧʜʩʙʥʡʩʙʦʞ. ʂʘʢʪʦ ʝ ʦʪʙʝʣʷʟʘʥʦ ʚ [1] ʛʣʘʚʥʠʷʪ ʪʝʟʠʩ ʩʝ 
ʩʲʩʪʦʠ ʚ ʪʦʚʘ, ʯʝ ʩʪʠʣʲʪ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ï ʪʦʚʘ  ʝ ʩʪʠʣ ʥʘ ʤʠʩʣʝʥʝ, 
ʧʨʦʷʚʷʚʘʱ ʩʝ ʚ ʫʤʝʥʠʝʪʦ ʜʘ ʩʝ ʠʟʦʙʨʘʟʠ ʘʣʛʦʨʠʪʲʤʘ ʟʘ ʨʝʰʝʥʠʝ ʥʘ ʟʘʜʘʯʘ ʥʘ 
ʢʦʥʢʨʝʪʝʥ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʛʣʝʜʘʥʝʪʦ ʥʘ ʩʪʠʣʘ ʥʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʢʘʪʦ ʥʘ ʩʪʠʣ ʥʘ ʤʠʩʣʝʥʝ ʥʝ ʝ ʦʩʲʟʥʘʪ ʜʦʢʨʘʡ ʠ ʦʪ ʚʩʠʯʢʠ. ʄʥʦʛʦ 
ʯʝʩʪʦ ʩʪʠʣʲʪ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʝ ʩʚʝʞʜʘ ʜʦ ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. ɺ 
ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʝ ʦʙʨʲʱʘ ʩʝ ʚʥʠʤʘʥʠʝ ʛʣʘʚʥʦ ʥʘ ʛʨʘʬʠʯʥʦʪʦ ʦʬʦʨʤʷʥʝ ʥʘ 
ʧʨʦʛʨʘʤʥʠʷ ʢʦʜ. ɸʢʮʝʥʪʲʪ ʧʘʜʘ ʚʲʨʭʫ ʧʨʝʛʣʝʜʥʦʩʪʪʘ (ʦʪʩʪʲʧʠʪʝ, ʠʥʪʝʨʚʘʣʠʪʝ, 
ʧʨʘʟʥʠʪʝ ʨʝʜʦʚʝ, ʜʲʣʞʠʥʘʪʘ ʥʘ ʢʦʜʘ)  ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷʪʘ ʥʘ ʦʬʦʨʤʷʥʝ ʥʘ 
ʢʦʜʘ (ʠʟʙʦʨ ʥʘ ʠʤʝʥʘ, ʢʦʤʝʥʪʘʨʠ ʠ ʜʨ.). ʅʦ ʦʯʝʚʠʜʥʦ, ñʣʦʰʦò ʨʘʟʨʘʙʦʪʝʥʘ 
ʧʨʦʛʨʘʤʘ, ʟʘʧʠʩʘʥʘ ʠ ʧʦ ʧʨʘʚʠʣʘʪʘ ʥʘ ʩʪʨʫʢʪʫʨʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʲʩ 
ʩʧʘʟʚʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʧʦʜʨʝʞʜʘʥʝ ʥʘ ʢʦʜʘ, ʩʠ ʦʩʪʘʚʘ ñʣʦʰʘò ʧʨʦʛʨʘʤʘ. 

ʅʠʝ ʩʤʝ ʩʚʠʢʥʘʣʠ ʩ ʧʦʥʷʪʠʝʪʦ Ăʤʘʪʝʤʘʪʠʯʝʩʢʘ ʢʫʣʪʫʨʘò ʠ ʜʦʙʨʝ ʨʘʟʙʠʨʘʤʝ 
ʢʘʢʚʦ ʩʝ ʢʨʠʝ ʟʘʜ ʥʝʛʦ. ʊʦʯʥʦ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ ʠʤʘ ʩʤʠʩʲʣ ʜʘ ʩʝ ʛʦʚʦʨʠ ʟʘ 
ñʧʨʦʛʨʘʤʠʩʪʢʘ ʢʫʣʪʫʨʘò, ʣʝʞʘʱʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʩʪʠʣʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ʂʘʢʚʦ ʩʝ ʥʘʨʠʯʘ ʜʦʙʲʨ ʩʪʠʣ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʥʝ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ 
ʜʝʬʠʥʠʨʘ ʩʪʨʦʛʦ ʠ ʚʩʝ ʧʘʢ: ʩʪʠʣʲʪ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʨʝʟʫʣʪʘʪ ʥʘ 
ʜʲʣʛʦʛʦʜʠʰʥʠʷ ʦʧʠʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ ʠ ʝ ʧʦʯʪʠ ʩʠʛʫʨʝʥ ʙʝʣʝʛ, ʧʦ  ʢʦʡʪʦ ʤʦʞʝ 
ʜʘ ʩʝ ʨʘʟʣʠʯʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠʷ ʧʨʦʛʨʘʤʠʩʪ ʦʪ ʣʶʙʠʪʝʣʷ ʠ ʜʠʣʝʪʘʥʪʘ.  

ʉʲʱʥʦʩʪʪʘ ʥʘ ʜʦʙʨʠʷ ʧʨʦʛʨʘʤʝʥ ʩʪʠʣ ʝ ʢʦʤʫʥʠʢʘʮʠʷʪʘ. ɼʦʙʨʠʷʪ ʩʪʠʣ ʥʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ ʥʘʫʯʠ, ʢʘʢʪʦ ʜʦʙʨʠʷ ʩʪʠʣ ʥʘ ʘʥʛʣʠʡʩʢʠʷ (ʠʣʠ 
ʚʩʝʢʠ ʜʨʫʛ ʝʩʪʝʩʪʚʝʥ) ʝʟʠʢ. ʀ ʚ ʜʚʘʪʘ ʩʣʫʯʘʷ, ʜʦʢʫʤʝʥʪʲʪ ʥʷʤʘ ʥʠʢʘʢʚʘ 
ʩʪʦʡʥʦʩʪ, ʘʢʦ ʥʝ ʠʟʧʨʘʪʠ ʩʚʦʝʪʦ ʧʦʩʣʘʥʠʝ ʥʘ ʯʠʪʘʪʝʣʷ. ɺʩʷʢʘ ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ 
ʩʝ ʠʟʧʦʣʟʚʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʦʪ ʥʷʢʦʛʦ ï ʢʘʢʪʦ ʠ ʥʷʢʦʡ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚ 
ʩʲʩʪʦʷʥʠʝ ʜʘ ʨʘʟʙʝʨʝ ʢʦʜʘ, ʢʘʪʦ ʛʦ ʧʨʦʯʝʪʝ. ɺʩʷʢʘ ʧʨʦʛʨʘʤʘ, ʱʝ ʙʲʜʝ ʧʦ-ʣʝʢʘ 
ʟʘ ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʛʨʝʰʢʠ, ʘʢʦ ʩʲʟʜʘʪʝʣʷʪ ʚʥʠʤʘʪʝʣʥʦ ʦʙʷʩʥʷʚʘ ʢʘʢʚʦ ʩʝ 
ʩʣʫʯʚʘ.  

ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʛʨʘʤʥʠʷ ʪʝʢʩʪ, ʧʨʦʛʨʘʤʠʩʪʠʪʝ ʠʤʘʪ ʪʨʠ ʦʩʥʦʚʥʠ ʩʨʝʜʩʪʚʘ 
ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʥʘ ʥʘʤʝʨʝʥʠʷʪʘ ʩʠ: ʢʦʤʝʥʪʘʨʠ (ʦʙʷʩʥʝʥʠʝ ʟʘ ʫʯʘʩʪʠʝ ʚ 
ʧʨʦʛʨʘʤʘʪʘ); ʷʩʥʠ ʠʤʝʥʘ ʥʘ ʧʨʦʤʝʥʣʠʚʠ, ʢʦʥʩʪʘʥʪʠ, ʠʟʨʘʟʠ ʠ ʧʦʜʧʨʦʛʨʘʤʠ 
(ʯʨʝʟ ʜʫʤʠʪʝ ʥʘ ʩʘʤʘʪʘ ʧʨʦʛʨʘʤʘ) ʠ ʧʨʘʟʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʧʨʠʚʝʞʜʘʥʝ ʚ 
ʩʲʦʪʚʝʪʩʪʚʠʝ (ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʜʫʤʠʪʝ ʚ ʧʨʦʛʨʘʤʘʪʘ). ɺʩʝʢʠ ʝʜʠʥ ʦʪ ʪʝʟʠ 
ʘʩʧʝʢʪʠ ʧʦʤʘʛʘ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ ʩʲʟʜʘʪʝʣʷ ʠ ʯʠʪʘʪʝʣʷ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 
[5].  

2. ʉʧʤʸʫʙ ʦʙ ʪʫʡʤʙ ʦʙ ʨʩʧʜʩʙʥʙʫʙ ʠʙ ʡʠʚʸʜʛʙʦʞ ʦʙ ʜʩʞʱʣʡ. ɺ 
ʠʟʢʫʩʪʚʦʪʦ ʩʪʠʣʲʪ ʠʤʘ ʨʦʣʷ ʩʘʤʦ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʪʚʦʨʙʠʪʝ ʠ ʪʚʦʨʮʠʪʝ 
ʧʦ ʦʧʨʝʜʝʣʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʦʩʚʝʥ ʪʘʟʠ ʬʫʥʢʮʠʷ, ʩʪʠʣʲʪ 
ʥʦʩʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʟʠ: ʠʤʘ ʧʨʝʧʦʨʲʢʠ, ʢʦʠʪʦ ʧʨʘʚʷʪ ʯʝʪʝʥʝʪʦ ʥʘ 
ʧʨʦʛʨʘʤʘʪʘ ʧʦ-ʣʝʢʦ ʠ ʷʩʥʦ (ʙʝʟ ʜʘ ʚʣʠʷʷʪ ʥʘ ʚʝʨʥʦʩʪʪʘ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ); 
ʨʩʞʨʧʩʳʣʡ, ʣʧʡʫʧ ʥʡʦʡʥʡʠʡʩʙʫ ʧʨʙʪʦʧʪʫʫʙ ʧʫ ʜʩʞʱʣʡ, ʙ ʨʧʦʸʣʧʜʙ ʡ ʪʙ 
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ʠʙʝʳʤʟʡʫʞʤʦʡ ʠʙ ʡʠʚʸʜʛʙʦʞ ʦʙ ʜʩʞʱʣʡ; ʧʨʝʧʦʨʲʢʠ  ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ (ʧʦ ʚʨʝʤʝ 
ʠ ʨʝʩʫʨʩʠ). ʂʘʢʪʦ ʧʦ-ʛʦʨʝ ʙʝʰʝ ʢʘʟʘʥʦ ʥʘʡ-ʯʝʩʪʦ ʢʦʤʝʥʪʠʨʘʥʠ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ 
ʩʘ ʧʨʝʧʦʨʲʢʠʪʝ ʦʪ ʧʲʨʚʠʷ ʚʠʜ. ɺ ʧʨʝʜʠʰʥʘ ʥʘʰʘ ʨʘʙʦʪʘ [4] ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 
ʧʨʝʧʦʨʲʢʠ ʦʪ ʪʨʝʪʠʷ ʚʠʜ. ʊʫʢ ʱʝ ʩʝ ʩʧʨʝʤ ʥʘ ʚʪʦʨʠʷ ʚʠʜ ʧʨʝʧʦʨʲʢʠ ï ʢʘʢ 
ʩʪʠʣʲʪ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʤʦʞʝ ʜʘ ʥʘʧʨʘʚʠ ñʦʯʝʚʘʜʥʠò ʛʨʝʰʢʠ, ʯʝʩʪʦ ʜʦʧʫʩʢʘʥʠ 
ʦʪ ñʥʦʚʘʮʠʪʝò  ʠʣʠ ʧʦʥʝ ʜʘ ʟʘʦʩʪʨʠ ʚʥʠʤʘʥʠʝʪʦ ʥʠ ʚʲʨʭʫ ñʦʧʘʩʥʠ ʫʯʘʩʪʲʮʠò ʦʪ 
ʧʨʦʛʨʘʤʘʪʘ. 

ʂʦʛʘʪʦ ʟʘʧʦʯʚʘʪʝ ʨʘʙʦʪʘ ʢʘʪʦ ʥʘʯʠʥʘʝʱ ʧʨʦʛʨʘʤʠʩʪ ʠʣʠ ʧʨʦʙʚʘʪʝ ʜʘ 
ʯʝʪʝʪʝ ʢʦʜ ʥʘ ʥʦʚ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚʩʠʯʢʦ ʚʠ ʠʟʛʣʝʞʜʘ ʝʜʥʘʢʚʦ 
ʥʝʧʦʩʪʠʞʠʤʦ. ɼʦʢʘʪʦ ʥʝ ʨʘʟʙʝʨʝʪʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, 
ʚʠʝ ʥʝ ʤʦʞʝʪʝ ʜʘ ʚʠʜʠʪʝ ʦʯʝʚʠʜʥʠʪʝ ʩʠʥʪʘʢʪʠʯʥʠ ʛʨʝʰʢʠ. ɺ ʪʝʯʝʥʠʝ ʥʘ 
ʧʲʨʚʘʪʘ ʬʘʟʘ ʥʘ ʠʟʫʯʘʚʘʥʝ ʚʠʝ ʟʘʧʦʯʚʘʪʝ ʜʘ ʨʘʟʧʦʟʥʘʚʘʪʝ ʥʝʱʘ, ʢʦʠʪʦ 
ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʥʘʨʠʯʘʪ ñʩʪʠʣ ʥʘ ʢʦʜʠʨʘʥʝò. ɿʘʧʦʯʚʘʪʝ ʜʘ ʟʘʙʝʣʷʟʚʘʪʝ ʢʦʜ, 
ʢʦʡʪʦ ʥʝ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʩʪʨʦʛʠʪʝ ʩʪʘʥʜʘʨʪʠ. ɼʦʢʦʣʢʦʪʦ ʥʘʙʠʨʘʪʝ ʚʩʝ ʧʦ-ʛʦʣʷʤ 
ʦʧʠʪ ʚ ʨʘʙʦʪʘʪʘ ʚ ʢʦʥʢʨʝʪʥʘ ʩʨʝʜʘ ʥʘ ʨʘʟʨʘʙʦʪʢʘ, ʩʝ ʫʯʠʪʝ ʜʘ ʚʠʞʜʘʪʝ ʠ ʜʨʫʛʠ 
ʥʝʱʘ. ʅʝʱʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʘ ʩʲʚʩʝʤ ʚʝʨʥʠ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ 
ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʘʙʩʦʣʶʪʥʦ ʩʲʦʪʚʝʪʥʠ ʥʘ ʜʦʛʦʚʦʨʢʠʪʝ ʟʘ ʢʦʜʠʨʘʥʝ, ʥʦ 
ʢʦʠʪʦ ʥʠ ʢʘʨʘʪ ʜʘ ʩʤʝ ʥʘʱʨʝʢ. 

ʇʦʜʭʦʜʷʱʠʷʪ ʠʟʙʦʨ ʥʘ ʠʤʝʥʘ ʥʘ ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ 
ʢʨʘʡʲʛʲʣʝʥ ʢʘʤʲʢ ʟʘ ʜʦʙʲʨ ʩʪʠʣ. ɼʦʙʨʠʷʪ ʩʪʠʣ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠʟʠʩʢʚʘ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ ʩ ʤʘʢʩʠʤʘʣʥʘ ʠʟʨʘʟʠʪʝʣʥʦʩʪ, ʢʦʠʪʦ ʠʤʘʪ ʚʠʩʦʢʘ 
ʤʥʝʤʦʥʠʯʥʘ ʩʪʦʡʥʦʩʪ, ʪ.ʝ. ʧʦʜʩʝʱʘʪ ʧʨʦʛʨʘʤʠʩʪʘ ʟʘ ʨʦʣʷʪʘ ʥʘ ʠʤʝʥʫʚʘʥʠʷ 
ʦʙʝʢʪ. ʀʜʝʥʪʠʬʠʢʘʪʦʨʠʪʝ (ʪ.ʝ. ʠʤʝʥʘ ʥʘ ʧʨʦʤʝʥʣʠʚʠ, ʬʫʥʢʮʠʠ, ʪʠʧʦʚʝ, 
ʩʪʨʫʢʪʫʨʠ  ʠ ʪ.ʥ.), ʩʲʦʙʱʘʚʘʪ ʯʨʝʟ  ʠʤʝʪʦ ʥʘ ʦʙʝʢʪʘ, ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʤʫ ʨʦʣʷ 
ʥʘ ʯʠʪʘʪʝʣʷ.  

ɿʘ ʧʨʠʤʝʨ, ʜʘ ʧʦʛʣʝʜʥʝʤ ʩʣʝʜʥʠʪʝ ʬʨʘʛʤʝʥʪʠ:  

int a, b, c; 
 if (a < 24  &&  b < 60 &&  c < 60 ) return 1; else return 0;  

ʆʪ ʠʟʙʦʨʘ ʥʘ ʠʤʝʥʘʪʘ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ, ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʢʦʜʘ ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ 
ʨʘʟʙʝʨʝ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʘʢʦ ʠʤʝʥʘʪʘ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ ʩʘ ʥʘʧʨʘʚʝʥʠ ʧʦ-
ʦʧʠʩʘʪʝʣʥʠ:  

 int  hours, minutes, seconds; 
  if ( hours < 24 &&  minutes < 60 &&  seconds < 60) return  true; else return  false;  

ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʢʦʜʘ ʝ ʧʦ-ʣʝʩʥʦ ʜʘ ʩʝ ʨʘʟʣʠʯʠ, ʘ ʠʤʝʥʥʦ: "ɸʢʦ  ʚʨʝʤʝʪʦ ʚ  24-
ʯʘʩʦʚ ʬʦʨʤʘʪ ʝ ʚʘʣʠʜʥʦ ʚʨʝʤʝ, ʱʝ ʙʲʜʝ ʚʲʨʥʘʪʦ ʚʷʨʥʦ, ʠ ʥʝʚʷʨʥʦ ʚ ʧʨʦʪʠʚʝʥ 
ʩʣʫʯʘʡ". ʅʝʫʜʘʯʥʦ ʠʟʙʨʘʥʦʪʦ ʠʤʝ ʥʘ ʧʨʦʤʝʥʣʠʚʘ ʧʨʘʚʠ ʢʦʜʘ ʧʦ-ʪʨʫʜʝʥ ʟʘ  
ʯʝʪʝʥʝ ʠ ʨʘʟʙʠʨʘʥʝ.  

ɼʦʙʨʝ ʝ, ʜʘ ʠʟʙʠʨʘʤʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ ʧʦ ʪʘʢʲʚ ʥʘʯʠʥ, ʯʝ  ʛʨʝʰʢʘ ʧʨʠ 
ʧʠʩʘʥʝ ʥʘ ʠʤʝʪʦ, ʜʘ ʥʝ  ʜʦʚʝʜʝ ʜʦ ʜʨʫʛ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʠʟʧʦʣʟʚʘʥ ʚ ʥʘʰʘʪʘ 
ʧʨʦʛʨʘʤʘ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ, ʧʨʘʚʦʧʠʩʥʘ ʛʨʝʰʢʘ ʱʝ ʙʲʜʝ ʫʣʦʚʝʥʘ ʢʘʪʦ ʛʨʝʰʢʘ ʦʪ 
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ʢʦʤʧʠʣʘʪʦʨʘ (ʥʝʜʝʢʣʘʨʠʨʘʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ), ʚʤʝʩʪʦ ʜʘ ʜʦʚʝʜʝ ʜʦ ʪʨʫʜʥʘ ʟʘ  
ʥʘʤʠʨʘʥʝ ʣʦʛʠʯʝʩʢʘ ʛʨʝʰʢʘ. 

ʂʘʪʦ ʮʷʣʦ, ʝʜʥʦʩʠʤʚʦʣʥʠʷʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʝ  ʣʦʰ ʠʟʙʦʨ, ʪʲʡ ʢʘʪʦ 
ʥʘʨʫʰʘʚʘ  ʛʦʨʥʠʪʝ ʧʨʘʚʠʣʘ. ʇʨʦʤʝʥʣʠʚʠʪʝ l, o ʠ p ʥʝ ʩʘ ʤʥʦʛʦ ʠʥʬʦʨʤʘʪʠʚʥʠ, 
ʠ ʛʨʝʰʥʦ ʧʨʝʧʠʩʘʥʦʪʦ l ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʚʲʨʥʝ ʚ 1, ʘ ʛʨʝʰʥʦ ʧʨʝʧʠʩʘʥʦʪʦ 
ʦ ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʚʲʨʥʝ ʚ 0 ʠʣʠ p. ɺʲʧʨʝʢʠ ʪʦʚʘ,  ʝ ʪʨʘʜʠʮʠʦʥʥʦ  
ʧʦʣʟʚʘʥʝʪʦ  ʥʘ ʝʜʥʦʩʠʤʚʦʣʥʠ  ʠʤʝʥʘ ʥʘ ʧʨʦʤʝʥʣʠʚʠ. ɺ ʥʷʢʦʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʠʟʨʘʟʠ, ʝ ʫʤʝʩʪʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʠʤʝʥʘ ʥʘ ʧʨʦʤʝʥʣʠʚʠ ʢʘʪʦ x 
ʠʣʠ y. ʉʲʱʦ ʪʘʢʘ ʝ ʧʦʜʭʦʜʷʱʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ i, j ʠ k ʟʘ ʧʘʨʘʤʝʪʨʠ ʥʘ ʮʠʢʲʣ for 
ʠ ʠʥʜʝʢʩʠ ʥʘ ʤʘʩʠʚʠ ï ʥʦ ʥʝ ʟʘ ʜʨʫʛʠ ʮʝʣʠ! 

ɼʨʫʛ ʚʲʧʨʦʩ ʝ  ʠʟʙʦʨʲʪ ʥʘ ʢʨʘʪʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ, ʜʲʣʛʠʪʝ ʠʤʝʥʘ ʤʦʛʘʪ ʜʘ 
ʧʨʝʜʠʟʚʠʢʘʪ ʩʝʨʠʦʟʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʠʟʭʦʜʥʠʷ ʢʦʜ ʥʘ 
ʧʨʦʛʨʘʤʘʪʘ, ʥʝʟʘʚʠʩʠʤʦ, ʯʝ ʛʦʚʦʨʷʪ ʧʦʚʝʯʝ. ʊʦʟʠ ʧʨʦʙʣʝʤ ʛʦ ʠʤʘ ʦʱʝ ʧʨʠ 
ʧʨʝʧʠʩʚʘʥʝʪʦ ʥʘ ʪʝʢʩʪʘ ʦʪ ʫʯʝʙʥʠʢʘ ʠʣʠ ʙʷʣʘʪʘ ʜʲʩʢʘ. ɼʲʣʛʠʪʝ ʠʤʝʥʘ ʚʦʜʷʪ ʜʦ 
ʦʧʝʨʘʪʦʨʠ ʥʘ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʨʝʜ, ʢʦʝʪʦ ʟʘʪʨʫʜʥʷʚʘ ʯʝʪʝʥʝʪʦ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ 
ʟʥʘʯʝʱʠʪʝ ʠʤʝʥʘ ʤʦʛʘʪ ʜʘ ʟʘʤʝʥʷʪ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʢʦʤʝʥʪʘʨʠʪʝ!? 

ʉʧʦʨʝʜ ʥʷʢʦʠ ʘʚʪʦʨʠ ʥʝ ʝ ʦʩʦʙʝʥʦ ʪʨʫʜʥʦ ʜʘ ʩʝ ʦʚʣʘʜʝʝ ʝʜʥʘ ʪʷʩʥʘ 
ʘʥʛʣʠʡʩʢʘ ʣʝʢʩʠʢʘ, ʢʦʷʪʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʤʝʥʫʚʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ. ʇʦ ʤʦʝ 
ʤʥʝʥʠʝ ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʝ ʝ ʠʤʝʥʘʪʘ ʜʘ ʩʘ ʥʘ ʙʲʣʛʘʨʩʢʠ. ʇʦ-ʣʝʩʥʦ ʝ ʟʘ 
ʨʘʟʙʠʨʘʥʝ ʦʪ ʥʦʚʘʮʠʪʝ, ʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʠʩʚʘʪ ʩ ʣʘʪʠʥʠʮʘ.  

ɺʘʞʝʥ ʝʣʝʤʝʥʪ ʥʘ ʧʨʦʛʨʘʤʥʠʷ ʩʪʠʣ ʩʘ ʢʦʤʝʥʪʘʨʠʪʝ. ʂʦʤʝʥʪʘʨʠʪʝ ʪʨʷʙʚʘ 
ʜʘ ʧʦʷʩʥʷʚʘʪ ʩʘʤʦ ʥʝʱʘ, ʢʦʠʪʦ ʥʝ ʩʘ ʦʯʝʚʠʜʥʠ ʠ ʜʘ ʧʦʤʘʛʘʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ ʜʘ 
ʩʝ ʦʨʠʝʥʪʠʨʘ ʚ ʘʣʛʦʨʠʪʲʤʘ  ʠ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ʂʘʪʦ ʮʷʣʦ, 
ʧʨʦʛʨʘʤʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ ʢʦʤʝʥʪʘʨʠ, ʢʦʠʪʦ ʧʦʷʩʥʷʚʘʪ 
ʢʘʢʚʦ ʧʨʘʚʠ ʚʩʷʢʘ ʧʦʜʧʨʦʛʨʘʤʘ,  ʟʘ ʢʘʢʚʦ ʝ  ʚʩʷʢʘ ʧʨʦʤʝʥʣʠʚʘ, ʢʘʢʪʦ ʠ 
ʦʙʷʩʥʝʥʠʝ ʟʘ ʚʩʝʢʠ ʩʣʦʞʝʥ ʠʟʨʘʟ ʠʣʠ ʯʘʩʪ ʦʪ ʢʦʜ.  

ʅʦ ʠʤʘ ʤʥʦʛʦ ʜʦʙʲʨ ʩʪʠʣ ʠ ʦʪʚʲʜ ʢʦʤʝʥʪʘʨʠʪʝ, ʢʘʢʪʦ ʱʝ ʚʠʜʠʤ. ɺʩʝʢʠ ʧʲʪ, 
ʢʦʛʘʪʦ ʜʝʢʣʘʨʠʨʘʤʝ ʧʨʦʤʝʥʣʠʚʘ, ʝ ʜʦʙʨʝ ʜʘ ʩʝ  ʚʢʣʶʯʚʘ ʢʦʤʝʥʪʘʨ. ɺʩʝʢʠ ʧʲʪ, 
ʢʦʛʘʪʦ ʩʝ ʟʘʧʦʯʚʘ ʧʠʩʘʥʝ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘ, ʧʲʨʚʦ ʧʠʰʝʤ ʢʦʤʝʥʪʘʨ, ʟʘ ʜʘ ʷ 
ʦʙʷʩʥʠʤ. ʊʦʚʘ ʥʠ ʧʦʤʘʛʘ ʜʘ ʩʠ ʠʟʷʩʥʠʤ ʟʘ ʩʝʙʝ ʩʠ ʪʦʚʘ, ʢʦʝʪʦ ʧʨʝʜʩʪʦʠ ʜʘ ʩʝ 
ʥʘʧʨʘʚʠ. ɸʢʦ ʩʨʝʱʥʝʤ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʠʩʘʥʝʪʦ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʪʦʚʘ ʝ 
ʩʠʛʫʨʝʥ ʟʥʘʢ, ʯʝ ʩʤʝ ʥʘʧʨʘʚʠʣʠ ʣʦʰʦ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ɺʩʝʢʠ ʧʲʪ, 
ʢʦʛʘʪʦ  ʥʘʧʠʰʝʤ ʩʣʦʞʝʥ ʠʟʨʘʟ, ʘʢʦ ʥʠ ʝ ʙʠʣʦ ʪʨʫʜʥʦ ʜʘ ʛʦ ʩʲʩʪʘʚʠʤ, ʪʨʷʙʚʘ ʜʘ 
ʦʯʘʢʚʘʤʝ, ʯʝ ʱʝ ʙʲʜʝ ʪʨʫʜʥʦ ʜʘ ʩʝ ʨʘʟʙʝʨʝ. ɿʥʘʯʠ, ʥʫʞʝʥ ʝ ʢʦʤʝʥʪʘʨ  [5]. 
ʉʣʝʜʦʚʘʪʝʣʥʦ ʧʠʩʘʥʝʪʦ ʥʘ ʢʦʤʝʥʪʘʨʠ ʦʩʚʝʥ ʟʘ ʯʠʪʘʪʝʣʷ ʝ ʤʥʦʛʦ ʚʘʞʥʦ ʠ ʟʘ 
ʩʲʟʜʘʪʝʣʷ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʦʙʤʠʩʣʷʥʝʪʦ ʥʘ ʢʦʤʝʥʪʘʨʘ, ʪʦʡ ʧʨʘʚʠ 
ʢʦʨʝʢʮʠʠ ʠ ʧʦʜʦʙʨʝʥʠʷ ʚ ʧʨʦʛʨʘʤʘʪʘ. 

ʉʠʣʥʦ ʠʥʪʨʠʛʫʚʘʱ ʝ ʚʲʧʨʦʩʲʪ, ʚʲʟʤʦʞʥʦ ʣʠ ʝ ʥʘ ʧʦʨʷʜʲʢ ʜʘ ʩʝ ʫʚʝʣʠʯʘʪ 
ʧʨʦʛʨʘʤʠʩʪʢʠʪʝ ʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʢʘʢʚʠ ʤʝʪʦʜʠ (ʠʥʪʝʣʝʢʪʫʘʣʥʠ, 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʠʣʠ ʤʝʭʘʥʠʯʥʠ) ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʣʦʞʘʪ ʟʘ ʪʦʚʘ ʢʲʤ ʧʨʦʮʝʩʘ ʥʘ 
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ʩʲʩʪʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʠ. ʈʘʙʦʪʝʡʢʠ, ʚʲʨʭʫ ʥʝʛʦ ʧʦʣʫʯʘʚʘʤʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-
ʜʲʣʙʦʢʦ ʨʘʟʙʠʨʘʥʝ ʟʘ ʧʨʠʨʦʜʘʪʘ ʥʘ ʪʨʫʜʥʦʩʪʪʘ ʥʘ ʟʘʜʘʯʠʪʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, 
ʩʪʘʚʘʤʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʩʲʟʥʘʪʝʣʥʠ ʚ ʩʚʦʷ ʩʪʠʣ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʦʡʪʦ ʤʥʦʛʦ 
ʩʝ ʧʦʜʦʙʨʷʚʘ, ʠ ʦʪʢʨʠʚʘʤʝ, ʯʝ ʤʥʦʛʦ ʧʦ-ʜʦʙʨʝ ʦʪ ʧʨʝʜʠ ʢʦʥʪʨʦʣʠʨʘʤʝ, ʢʘʢʚʦ 
ʧʨʘʚʠʤ. ɼʘ ʥʝ ʛʦʚʦʨʠʤ, ʯʝ ʪʦʚʘ ʩʠʣʥʦ ʧʦʚʣʠʷʚʘ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ. 

ʂʘʢʪʦ ʢʘʟʚʘ ʚ [3] ɼʝʡʢʩʪʨʘ  Ă... ʤʦʷʪʘ ʦʩʥʦʚʥʘ ʮʝʣ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ  ʜʘ ʥʘʫʯʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪʥʘʯʘʣʦ ʜʘ ʤʠʩʣʷʪ, ʘ ʥʝ ʜʘ ʙʲʨʟʘʪ 
ʜʘ ʩʝ ʭʚʲʨʣʷʪ ʚ ʢʦʜʠʨʘʥʝ...ò . ɺʠʜʠʤʦ ʝ, ʯʝ ʥʘʯʠʥʘʝʱʠʪʝ ʧʨʦʛʨʘʤʠʩʪʠ ʪʨʷʙʚʘ 
ʜʦʩʪʘʪʲʯʥʦ ʜʲʣʛʦ ʜʘ ʩʝ ʦʙʫʯʘʚʘʪ ñʩ ʤʦʣʠʚ ʠ ʣʠʩʪò ʥʘ ʝʣʝʤʝʥʪʠ ʥʘ ʣʦʛʠʢʘʪʘ, 
ʧʨʘʚʠʣʥʦ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʮʠʢʲʣ ʠ ʪ. ʥ. ʧʨʝʜʠ ʜʘ ʛʠ ʧʫʩʥʝʤ ʧʨʝʜ ʢʣʘʚʠʘʪʫʨʘʪʘ 
ʩʲʩ ʟʘʜʘʥʠʝ ʜʘ ʥʘʧʠʰʘʪ ʨʘʙʦʪʝʱʘ ʧʨʦʛʨʘʤʘ.  

3. ʇʚʬʰʞʦʡʞ ʛ ʪʫʡʤ ʦʙ ʨʩʧʜʩʙʥʡʩʙʦʞ. ʆʪʯʠʪʘʡʢʠ ʠʟʚʝʩʪʥʘʪʘ ʠʩʪʠʥʘ, ʯʝ 
ʧʨʝʥʘʫʯʘʚʘʥʝʪʦ ʝ ʤʥʦʛʦ ʪʨʫʜʥʦ ʠ ʙʘʚʥʦ, ʪʦ ʦʙʫʯʝʥʠʝʪʦ ʚ ʩʪʠʣ ʪʨʷʙʚʘ ʜʘ ʚʲʨʚʠ 
ʧʘʨʘʣʝʣʥʦ ʩ ʫʩʚʦʷʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʠ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʊʦʚʘ ʧʨʘʚʠ 
ʤʥʦʛʦ ʚʘʞʝʥ ʠʟʙʦʨʘ ʥʘ ʧʲʨʚʠ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʀʟʙʦʨʲʪ ʥʘ ʧʲʨʚʠ ʝʟʠʢ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʩʪʠʣʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠʤʘʪ ʧʦʤʦʱʥʘ ʥʦ ʥʝ ʠ ʤʘʣʦʚʘʞʥʘ ʨʦʣʷ 
ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʉ ʪʝʟʠ Ăʧʘʪʝʨʠʮʠò ʤʦʞʝʤ ʜʘ ʧʨʝʦʜʦʣʝʝʤ 
ʧʨʝʧʷʪʩʪʚʠʷʪʘ, ʘ ʘʢʦ ʪʝ ʥʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʥʠ ʦʩʪʘʚʘ ʧʨʠʪʝʩʥʝʥʠʝʪʦ ʜʘ ʧʘʜʥʝʤ 
ʧʦ ʧʲʪʷ. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʩʝ ʧʦʚʠʰʘʚʘʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʠ ʢʲʤ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʡʪʦ 
ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ. 

ʀʤʘ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʩʪʠʣʘ, ʢʦʠʪʦ ʙʠʭʘ ʧʦʜʧʦʤʦʛʥʘʣʠ ʪʲʨʩʝʥʝʪʦ ʥʘ ʛʨʝʰʢʠ ʚ 
ʧʨʦʛʨʘʤʘʪʘ. ʉʪʠʣʲʪ ʤʦʞʝ ʜʘ ʛʠ ʧʨʦʷʚʠ (ʜʘ ʛʠ ʥʘʧʨʘʚʠ ʚʠʜʠʤʠ) ʟʘ ʥʦʚʘʢʘ. 

V ʃʷʚʦ ʩʨʘʚʥʝʥʠʝ. ɺ ʝʟʠʮʠʪʝ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʝʜʠʥ ʩʠʤʚʦʣ (=) ʟʘ 
ʧʨʠʩʚʦʷʚʘʥʝ ʠ ʜʨʫʛ ( ==) ʟʘ ʩʨʘʚʥʝʥʠʝ (ʥʘʧʨʠʤʝʨ C/C + +, Java, PHP,Perl),  
ʢʦʛʘʪʦ ʧʨʠʩʚʦʷʚʘʥʠʷʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʘʧʨʘʚʝʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʪʨʫʢʪʫʨʠʪʝ ʟʘ 
ʢʦʥʪʨʦʣ, ʧʨʝʜʠʤʩʪʚʦ ʝ ʤʷʩʪʦʪʦ ʥʘ ʢʦʥʩʪʘʥʪʠ ʠʣʠ ʠʟʨʘʟʠ ʜʘ ʝ  ʚʣʷʚʦ ʥʘ ʚʩʷʢʦ 
ʩʨʘʚʥʝʥʠʝ. ʀʟʨʘʟʠʪʝ ʩ ʣʷʚʦ ʩʨʘʚʥʝʥʠʝ (2==ʢ) ʚ ʉ/ʉ++ ʙʠʭʘ ʧʨʝʜʠʟʚʠʢʘʣʠ 
ʛʨʝʰʢʘ ʧʨʠ ʢʦʤʧʠʣʘʮʠʷ ʧʨʠ ʧʨʦʧʫʩʢʘʥʝ ʥʘ ʝʜʥʦʪʦ = (ʦʙʠʯʘʝʥ ʧʨʦʧʫʩʢ ʧʨʠ 
ʥʦʚʘʮʠʪʝ), ʢʦʝʪʦ ʥʷʤʘ ʜʘ ʩʝ ʩʣʫʯʠ ʧʨʠ ʜʷʩʥʦʪʦ (ʩʪʘʥʜʘʨʪʥʦ) ʩʨʘʚʥʝʥʠʝ.ʊʫʢ 
ʢʦʤʧʠʣʘʪʦʨʲʪ ʥʝ ʦʪʢʨʠʚʘ ʛʨʝʰʢʘ ʠ ʪʷ ʩʪʘʚʘ ʪʨʫʜʥʘ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ. 

V ʉʢʦʙʠ ʩʣʝʜ ʩʪʨʫʢʪʫʨʠ ʟʘ ʢʦʥʪʨʦʣ. 

if (i != 0) 
   run(i);  

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʢʦʜʲʪ ʝ 100% ʧʨʘʚʠʣʝʥ ʠ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʜʦʛʦʚʦʨʢʠʪʝ ʟʘ 
ʢʦʜʠʨʘʥʝ, ʥʦ ʬʘʢʪʘ, ʯʝ ʪʷʣʦʪʦ ʥʘ  ʦʧʝʨʘʪʦʨʘ if, ʩʲʜʲʨʞʘʱʦ  ʩʘʤʦ ʝʜʠʥ ʨʝʜ, ʥʝ 
ʝ ʟʘʛʨʘʜʝʥʦ ʚʲʚ ʬʠʛʫʨʥʠ ʩʢʦʙʠ ʤʦʞʝ ʜʘ ʥʠ ʟʘʩʪʘʚʠ ʜʘ ʧʦʤʠʩʣʠʤ 
ʧʦʜʩʲʟʥʘʪʝʣʥʦ, ʘʤʠ ʘʢʦ ʥʷʢʦʡ ʜʦʙʘʚʠ ʦʱʝ ʝʜʠʥ ʦʧʝʨʘʪʦʨ  
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if ( i != 0) 
    repeat(i); 
    run(i);  

ʠ ʟʘʙʨʘʚʠ ʜʘ ʧʦʩʪʘʚʠ ʬʠʛʫʨʥʠʪʝ ʩʢʦʙʠ ʠ ʪʘʢʘ ʥʘʧʨʘʚʠ  run(i);  ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ 
ʙʝʟʫʩʣʦʚʥʦ? ʀ ʪʘʢʘ ʢʦʛʘʪʦ ʚʠʜʠʤ ʙʣʦʢ ʚ ʢʦʜʘ, ʥʝʟʘʪʚʦʨʝʥ ʚʲʚ ʬʠʛʫʨʥʠ ʩʢʦʙʠ, 
ʙʠʭʤʝ ʤʦʛʣʠ ʜʘ ʧʦʯʫʚʩʪʚʘʤʝ ʩʲʚʩʝʤ ʣʝʢʦ ʧʦʜʦʟʨʝʥʠʝ ʟʘ ʥʝʨʝʜʥʦʩʪ, ʢʦʝʪʦ 
ʤʦʞʝ ʜʘ ʥʠ ʙʝʟʧʦʢʦʠ.  

ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʜʘ ʩʝ ʠʠʟʙʷʛʚʘʪ ʥʝʷʩʥʠ ʝʟʠʢʦʚʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 
ʫʧʦʚʘʚʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʝʟʠʢʦʚʠ ʧʨʝʜʠʤʩʪʚʘ. ɺʲʦʙʱʝ, ʤʘʣʢʦ 
ʧʨʠʪʝʩʥʠʪʝʣʥʠ ʩʘ ʝʟʠʢʦʚʠʪʝ ʦʩʦʙʝʥʦʩʪʠ, ʢʦʠʪʦ ʧʦʤʘʛʘʪ ʥʝʱʦ ʜʘ ʩʝ ʩʢʨʠʝ. 
ʏʝʩʪʦ ʝ ʧʦ-ʜʦʙʨʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʟʣʠʰʥʠ ʩʢʦʙʠ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ ʥʝ ʦʩʪʘʚʷ 
ʩʲʤʥʝʥʠʝ ʟʘ ʩʤʠʩʲʣʘ.  

ʀʤʘ ʥʷʢʦʣʢʦ ʧʨʘʚʠʣʘ ʟʘ ʜʦʙʨʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʠ. ʃʝʩʥʦ ʝ ʟʘ 
ʩʣʝʜʚʘʥʝ: 

V ʅʝ ʧʨʦʤʝʥʷʡʪʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʘʨʘʤʝʪʲʨ ʥʘ ʮʠʢʲʣ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʦʟʠ 
ʮʠʢʲʣ. ʉ ʜʨʫʛʠ ʜʫʤʠ, ʥʝ ʙʠʚʘ ʜʘ ʩʝ  ʧʨʘʚʠ ʩʣʝʜʥʦʪʦ:  

for  i:=1 to n do 

    begin i: =i+1 end; 

ʅʘ ʥʷʢʦʠ ʝʟʠʮʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʢʦʤʧʠʣʘʪʦʨʲʪ ʛʦ ʧʨʠʝʤʘ ʟʘ ʛʨʝʰʢʘ ʠʣʠ 
ʪʦʚʘ ʧʨʝʜʠʟʚʠʢʚʘ ʟʘʮʠʢʣʷʥʝ (ʥʘʧʨʠʤʝʨ ʚ ʇʘʩʢʘʣ). ɺ ʜʨʫʛʠ ʪʦʚʘ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ 
ʧʨʦʙʣʝʤ, ʥʦ ʚʩʝ ʧʘʢ ʝ ʜʦʙʨʝ ʜʘ ʩʝ ʠʟʙʷʛʚʘ ʧʨʠ ʥʘʯʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ. 

ʊʦʚʘ ʝ ʝʜʥʦ ʧʨʦʷʚʣʝʥʠʝ ʥʘ ʦʙʱʠʷ ʧʨʠʥʮʠʧ ʟʘ ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘ: ʜʘ 
ʥʝ ʩʝ ʧʨʝʪʦʚʘʨʚʘ ʣʦʛʠʯʝʩʢʠʷ ʩʤʠʩʲʣ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ. ʉ ʧʦʤʦʱʪʘ ʥʘ i ʢʘʪʦ  
ʧʘʨʘʤʝʪʲʨ ʥʘ ʮʠʢʲʣ,  ʧʨʦʛʨʘʤʠʩʪʲʪ ʩʠʛʥʘʣʠʟʠʨʘ ʥʘ ʯʠʪʘʪʝʣʷ ʥʝʱʦ ʟʘ i. ʏʨʝʟ 
ʩʚʲʨʟʚʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʝ ʚʲʚʝʜʝʥʦ ʚʪʦʨʦ ʟʥʘʯʝʥʠʝ. ʇʨʦʛʨʘʤʘʪʘ ʝ ʧʦ-
ʣʝʩʥʘ ʟʘ ʨʘʟʙʠʨʘʥʝ, ʘʢʦ ʩʝ ʩʚʲʨʞʝ ʠ ʩʝ ʠʟʧʦʣʟʚʘ ʜʨʫʛʘ ʧʨʦʤʝʥʣʠʚʘ. 

ʉʪʠʣʲʪ ʤʦʞʝ ʜʘ  ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʠʟʙʷʛʚʘʥʝ ʥʘ ʥʝʜʦʩʪʘʪʲʮʠʪʝ  
ʥʘ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ɺ [4] ʩʘ ʧʦʢʘʟʘʥʠ ʧʨʠʤʝʨʠ ʟʘ ʧʨʘʚʠʣʥʦ ʧʦʜʨʝʞʜʘʥʝ 
ʥʘ ʫʩʣʦʚʠʷʪʘ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʢʦʥʶʥʢʮʠʷ ʠ ʜʠʟʶʥʢʮʠʷ ʩ ʮʝʣ ʠʟʙʷʛʚʘʥʝ ʥʘ 
ʠʟʣʠʟʘʥʝ ʦʪ ʛʨʘʥʠʮʠʪʝ ʥʘ ʤʘʩʠʚ ʠʣʠ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʫʥʢʮʠʷ ʚ 
ʥʝʜʝʬʠʥʠʨʘʥʘ ʦʙʣʘʩʪ, ʩ ʢʦʝʪʦ ʩʝ ʧʨʝʜʧʘʟʚʘʤʝ ʦʪ ʛʨʝʰʢʠ. ɽʪʦ ʦʱʝ ʜʚʘ 
ʧʨʠʤʝʨʘ ʟʘ ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʠ ʪʨʫʜʥʠ ʟʘ ʦʪʢʨʠʚʘʥʝ ʦʪ ʥʦʚʘʮʠʪʝ ʛʨʝʰʢʠ: 

V ɺʥʠʤʘʥʠʝ ʧʨʠ  ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʟʨʘʟʠ, ʚʢʣʶʯʚʘʱʠ ʦʧʝʨʘʮʠʷ ʜʝʣʝʥʠʝ ʩ 
ʮʝʣʠ ʦʧʝʨʘʥʜʠ, ʟʘʱʦʪʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʮʷʣʦ ʯʠʩʣʦ. 

int n; double s=0; 
cin>>n; 
for (int i=1;i<=n; i++) 
s=s+1/i; 
cout<<s<<endl;  
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ʈʝʟʫʣʪʘʪʲʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ n ʝ 1, ʢʦʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʮʝʣʦʯʠʩʣʝʥʦʪʦ 
ʜʝʣʝʥʠʝ. 

V ʀʟʙʷʛʚʘʥʝ ʥʘ  ʩʤʝʩʚʘʥʝ ʥʘ ʪʠʧʦʚʝʪʝ ʜʘʥʥʠ. 
int r, ʘ, d, n; 
 double p; 
   cin>>ʘ>>r; 
   cin>>d; 
   p=6*r*ʘ / 2 - 3.14*d*d / 4; 
   cout<<p<<endl; 

ʇʨʠ ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ p  ʠʟʨʘʟʘ 6*r*ʘ / 2 ʝ ʦʪ ʪʠʧ int, ʢʦʝʪʦ 
ʩʲʟʜʘʚʘ ʧʦʥʝ ʜʚʘ ʧʨʦʙʣʝʤʘ:  ʧʨʠ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʥʘʜʭʚʲʨʣʷʱʦ ʛʨʘʥʠʮʠʪʝ ʥʘ int  
ʩʝ ʧʦʣʫʯʘʚʘ ʛʨʝʰʝʥ ʨʝʟʫʣʪʘʪ ʠ ʧʦʩʣʝ ʧʨʠ ʜʝʣʝʥʠʝʪʦ, ʨʝʟʫʣʪʘʪʲʪ ʝ ʩʲʱʦ ʦʪ ʪʠʧ 
int.  

ʇʨʝʜʥʘʤʝʨʝʥʦʪʦ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ  ʢʦʜʘ ʩʠ ʪʘʢʘ, ʯʝ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʠ ʢʲʤ 
ʧʨʝʮʠʟʥʦʩʪʪʘ ʜʘ ʙʲʜʝ ʧʦʜʨʘʟʥʝʥʘ,  ʧʨʘʚʠ ʛʦʣʷʤʘ ʚʝʨʦʷʪʥʦʩʪʪʘ, ʥʘʰʠʷʪ ʢʦʜ ʜʘ 
ʨʘʙʦʪʠ ʧʨʘʚʠʣʥʦ.  

ʊʦʚʘ ʝ ʠʩʪʠʥʩʢʦ ʠʟʢʫʩʪʚʦ: ʜʘ ʩʲʟʜʘʚʘʰ ñʟʜʨʘʚ ʢʦʜò, ʙʫʢʚʘʣʥʦ ʚ ʜʚʠʞʝʥʠʝ 
ʠʟʦʙʨʝʪʷʚʘʡʢʠ ʜʦʛʦʚʦʨʢʠ, ʢʦʠʪʦ ʟʘʩʪʘʚʷʪ ʛʨʝʰʢʠʪʝ ʜʘ ʠʟʧʲʢʚʘʪ ʥʘ ʝʢʨʘʥʘ.  

ʆʙʝʟʧʝʯʝʥʠʝʪʦ, ʯʝ ñʣʦʰʠʷò ʢʦʜ ʠʟʛʣʝʞʜʘ ʦʧʘʩʝʥ ï ʝ ʧʨʝʢʨʘʩʝʥ ʧʦʜʭʦʜ, ʥʦ 
ʪʦʚʘ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʥʘʡ-ʜʦʙʨʦʪʦ ʦʪ ʚʲʟʤʦʞʥʠʪʝ ʨʝʰʝʥʠʷ ʟʘ ʚʩʠʯʢʠ 
ʧʨʦʙʣʝʤʠ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ. ʊʦʚʘ ʥʷʤʘ ʜʘ ʧʦʢʘʞʝ ʚʩʠʯʢʠ  ʚʲʟʤʦʞʥʠ ʛʨʝʰʢʠ ʠ 
ʥʝʜʦʩʪʘʪʲʮʠ, ʟʘʱʦʪʦ ʥʠʝ ʥʝ ʤʦʞʝʤ ʜʘ ʧʨʝʛʣʝʜʘʤʝ ʚʩʝʢʠ ʨʝʜ ʦʪ ʢʦʜʘ. ʅʦ ʩʲʩ 
ʩʠʛʫʨʥʦʩʪ ʪʦʚʘ ʝ ʜʷʚʦʣʩʢʠ ʧʦ-ʜʦʙʨʝ ʦʪ ʥʠʱʦ, ʠ ʩʠʣʥʦ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ  ʜʘ ʠʤʘ 
ʜʦʛʦʚʦʨʢʠ ʟʘ ʢʦʜʠʨʘʥʝ, ʧʨʠ ʩʲʙʣʶʜʘʚʘʥʝʪʦ ʥʘ ʢʦʠʪʦ ñʦʧʘʩʥʠʷò ʢʦʜ ʠʟʛʣʝʞʜʘ 
ʥʝʧʨʘʚʠʣʝʥ. ʇʦʣʫʯʘʚʘʤʝ ʠʟʛʦʜʘ ʚʩʝʢʠ ʧʲʪ ʢʦʛʘʪʦ ʦʯʠʪʝ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ 
ʧʨʦʙʷʛʚʘʪ ʧʦ ʨʝʜʦʚʝʪʝ ʥʘ ʢʦʜʘ ʠ ʪʦʡ ʩʝ ʫʙʝʞʜʘʚʘ, ʯʝ ʩʧʝʮʠʬʠʯʥʘʪʘ ʛʨʝʰʢʘ ʝ 
ʧʨʦʚʝʨʝʥʘ ʠ ʧʨʝʜʦʪʚʨʘʪʝʥʘ. 

ʉʤʠʩʲʣʲʪ ʦʪ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʘʚʠʣʘ, ʧʨʠ ʩʲʙʣʶʜʘʚʘʥʝʪʦ ʥʘ ʢʦʠʪʦ 
ʥʝʧʨʘʚʠʣʥʠʷ ʢʦʜ ʠʟʛʣʝʞʜʘ ʥʝʧʨʘʚʠʣʝʥ ʩʝ ʟʘʢʣʶʯʘʚʘ ʚ ʪʦʚʘ, ʜʘ ʧʦʩʪʘʚʠʤ 
ʥʫʞʥʠʪʝ ʥʝʱʘ ʢʦʣʢʦʪʦ ʩʝ ʤʦʞʝ ʧʦ-ʙʣʠʟʦ ʝʜʥʦ ʜʦ ʜʨʫʛʦ ʥʘ ʝʢʨʘʥʘ. ʂʦʛʘʪʦ 
ʧʨʝʛʣʝʞʜʘʤʝ ʢʦʜ ʩ ʮʝʣ ʦʪʢʨʠʚʘʥʝ ʥʘ ʛʨʝʰʢʠ, ʪʨʷʙʚʘ ʜʘ ʟʥʘʝʤ ʚʲʚ ʚʩʝʢʠ 
ʤʦʤʝʥʪ ʦʧʘʩʥʘ ʠʣʠ ʙʝʟʦʧʘʩʥʘ ʝ ʧʨʦʤʝʥʣʠʚʘʪʘ. ɼʘ ʩʝ ʨʘʟʧʦʣʦʞʘʪ ʟʘʚʠʩʠʤʠʪʝ 
ʨʝʜʦʚʝ ʦʪ ʢʦʜʘ ʢʦʣʢʦʪʦ ʝ ʚʲʟʤʦʞʥʦ ʧʦ ʙʣʠʟʦ. ʊʦʚʘ ʫʚʝʣʠʯʘʚʘ ʰʘʥʩʦʚʝʪʝ, 
ʥʘʰʠʪʝ ʦʯʠ ʜʘ ʙʲʜʘʪ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʙʭʚʘʥʘʪ ʚʩʠʯʢʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘ 
ʨʘʟʙʠʨʘʥʝʪʦ. ʅʝ ʠʩʢʘʤʝ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʜʘ ʩʝ ʥʘʤʠʨʘ ʚ ʜʨʫʛ ʬʘʡʣ ʠʣʠ ʥʘ 
ʜʨʫʛʘ ʩʪʨʘʥʠʮʘ, ʢʲʜʝʪʦ ʜʘ ʷ ʪʲʨʩʠʤ. ʊʨʷʙʚʘ ʜʘ ʚʠʜʠʤ ʚʩʠʯʢʦ ʪʦʯʥʦ ʪʫʢ ʠ ʚ ʪʦʚʘ 
ʝ ʩʤʠʩʲʣʘ ʥʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʠʤʝʥʫʚʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ [6]. 

4. ʀʙʣʤʷʰʞʦʡʞ. ʉʪʠʣʲʪ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠʤʘ ʦʪʥʦʰʝʥʠʝ ʢʲʤ 
ʩʲʩʪʘʚʷʥʝʪʦ  ʥʘ ʘʣʛʦʨʠʪʲʤʘ (ʧʦʩʪʘʥʦʚʢʘʪʘ ʥʘ ʤʠʩʣʝʥʝ, ʜʦʙʲʨ ʘʣʛʦʨʠʪʲʤ), 
ʠʟʙʦʨʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪ (ʧʲʨʚʠ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʧʨʘʚʠʣʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
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ʝʟʠʢʦʚʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ), ʢʦʥʩʪʨʫʠʨʘʥʝ ʠ ʦʬʦʨʤʷʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 
(ʩʲʦʙʨʘʟʷʚʘʥʝ ʩ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʧʨʝʩʤʷʪʘʥʠʷ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʦʪʩʪʲʧʠ ʠ ʧʨʘʟʥʠ ʨʝʜʦʚʝ, ʠʟʙʦʨ ʥʘ ʠʤʝʥʘ, ʢʦʤʝʥʪʘʨʠ ʠ ʜʨ.). ɺʩʝʢʠ ʩʣʝʜʚʘʱ 
ʝʣʝʤʝʥʪ ʧʨʠʙʘʚʝʥ ʢʲʤ ʧʨʝʜʥʠʪʝ ʧʦʜʦʙʨʷʚʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. 

ʇʦʜʭʦʜʲʪ ʜʘ ʥʘʧʠʰʝʤ ʥʘʠʩʪʠʥʘ ʥʘʜʝʞʜʝʥ ʢʦʜ ʩʝ ʩʲʩʪʦʠ ʚ ʪʦʚʘ ʜʘ ʩʝ 
ʦʧʠʪʚʘʤʝ ʜʘ ʠʟʧʦʣʟʚʘʤʝ ʧʨʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʦʪʯʠʪʘʪ ʪʠʧʠʯʥʘʪʘ 
ʯʦʚʝʰʢʘ ʥʝʥʘʜʝʞʜʥʦʩʪ, ʘ ʥʝ ʩʣʦʞʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʩʲʩ ʩʢʨʠʪʠ  ʩʪʨʘʥʠʯʥʠ 
ʝʬʝʢʪʠ ʠ ʥʝʷʩʥʠ ʘʙʩʪʨʘʢʮʠʠ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ ʙʝʟʛʨʝʰʥʦʩʪ ʦʪ ʧʨʦʛʨʘʤʠʩʪʘ. 
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ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʝ ʧʦʩʚʝʪʝʥ ʥʘ ʟʘʜʘʯʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ. ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʦʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʟʘʜʘʯʠʪʝ ʨʝʰʘʚʘʥʠ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ.. ɼʘʚʘʪ ʩʝ ʥʷʢʦʠ ʤʝʪʦʜʠʯʝʩʢʠ ʧʨʝʧʦʨʲʢʠ ʟʘ 
ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ  ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ; 
ʟʘʜʘʯʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʬʦʨʤʫʣʠʨʦʚʢʘ ʥʘ ʟʘʜʘʯʠ;  
ʨʝʰʘʚʘʥʝ, ʢʦʥʪʨʦʣ ʠ ʦʮʝʥʷʚʘʥʝ; ʤʝʪʦʜʠʯʝʩʢʠ ʧʨʝʧʦʨʲʢʠ. 

I. ɻʳʛʞʝʞʦʡʞ. 

ʇʨʦʮʝʩʲʪ ʥʘ ʦʧʦʟʥʘʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʝ ʤʥʦʛʦ ʩʣʦʞʝʥ ʠ 
ʤʥʦʛʦʧʣʘʥʦʚ. ɺ ʥʝʛʦ ʮʷʣʦʪʦ ʯʦʚʝʯʝʩʪʚʦ, ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʠ ʚʩʝʢʠ ʯʦʚʝʢ 
ʧʦʦʪʜʝʣʥʦ ʩʝ ʜʚʠʞʠ ʦʪ ʥʝʟʥʘʥʠʝ ʢʲʤ ʟʥʘʥʠʝ, ʦʪ ʝʜʥʦ ʨʘʚʥʠʱʝ ʥʘ ʟʥʘʥʠʷ ʢʲʤ 
ʜʨʫʛʦ ʨʘʚʥʠʱʝ. ʇʨʠ ʪʦʚʘ ʜʘʜʝʥ ʧʨʦʮʝʩ ʥʝ ʙʠ ʤʦʛʲʣ ʜʘ ʧʨʦʪʠʯʘ ʠ ʜʘʞʝ ʜʘ 
ʟʘʧʦʯʥʝ ʙʝʟ ʧʦʩʪʘʚʷʥʝ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʚʲʧʨʦʩʠ ʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ 
ʩʝ ʷʚʷʚʘʪ ʠʟʭʦʜʥʠ ʟʚʝʥʘ ʥʘ ʧʦʟʥʘʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. ʄʦʞʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʯʦʚʝʰʢʦʪʦ ʦʙʱʝʩʪʚʦ ʩʝ ʩʲʩʪʦʠ ʚ ʧʦʩʪʘʚʷʥʝ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʥʦʚʠ 
ʟʘʜʘʯʠ ʧʨʝʜ ʭʦʨʘʪʘ. ʈʘʟʙʠʨʘ ʩʝ ʪʝʟʠ ʟʘʜʘʯʠ ʥʝ ʩʘ ʚʲʚ ʚʠʜ ʥʘ ʛʦʪʦʚ ʩʙʦʨʥʠʢ 
ʠʣʠ ʧʦʤʘʛʘʣʦ, ʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʧʨʦʙʣʝʤʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʠʪʫʘʮʠʠ. ʇʦ ʪʝʟʠ 
ʧʨʠʯʠʥʠ ʧʦʥʷʪʠʝʪʦ ʠʙʝʙʰʙ ʩʝ ʷʚʷʚʘ ʬʫʥʜʘʤʝʥʪʘʣʥʦ ʚ ʪʝʦʨʠʷʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. 
ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʧʩʠʭʦʣʦʛʠʷ ʠ ʜʠʜʘʢʪʠʢʘʪʘ ʙʷʭʘ 
ʧʨʦʚʝʜʝʥʠ ʤʥʦʛʦ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʩʚʝʪʝʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʙʣʝʤʠ ʦʪ ʪʝʦʨʠʷ ʥʘ 
ʟʘʜʘʯʠʪʝ. ɺ ʪʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʠ ʨʝʰʘʚʘʪ ʚʲʧʨʦʩʠ ʩʚʲʨʟʘʥʠ ʩ 
ʧʦʩʪʘʥʦʚʢʘʪʘ ʥʘ ʟʘʜʘʯʠʪʝ, ʪʷʭʥʘʪʘ ʩʪʨʫʢʪʫʨʘ, ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʦʙʫʯʝʥʠʝ ʚ 
ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ, ʪʠʧʦʣʦʛʠʠ ʥʘ ʟʘʜʘʯʠʪʝ ʠ ʜʨ. ɺʘʞʥʦ ʤʷʩʪʦ ʚ ʪʝʟʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʟʘʝʤʘ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʦʙʱʦʪʦ ʧʦʥʷʪʠʝ ʟʘʜʘʯʘ, ʪʲʡ ʢʘʪʦ ʙʝʟ ʥʝʛʦ ʝ 
ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʦʮʝʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʟʘʜʘʯʠʪʝ ʚ ʢʦʥʢʨʝʪʥʠʪʝ 
ʧʨʝʜʤʝʪʥʠ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʉʯʠʪʘ ʩʝ, ʯʝ ʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʜʘʜʝ ʩʪʨʦʛʦ ʬʦʨʤʘʣʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘ 
ʧʦʥʷʪʠʝʪʦ ʟʘʜʘʯʘ. ɺ [1], E. ʉʢʘʬʘ ʠ ɺ. ʄʠʣʫʰʝʚ ʧʦʩʦʯʚʘʪ ʨʘʟʣʠʯʥʠ 
ʥʝʬʦʨʤʘʣʥʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʠʙʝʙʰʙ. ʑʝ ʧʦʩʦʯʠʤ ʥʷʢʦʠ ʦʪ ʪʷʭ: 
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1. ʀʙʝʙʰʙʫʙ ʝ ʩʠʩʪʝʤʘ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʨʦʮʝʩʠ. 

2. ʀʙʝʙʰʙʫʙ ʝ ʩʠʪʫʘʮʠʷ, ʠʟʠʩʢʚʘʱʘ ʦʪ ʩʫʙʝʢʪʘ ʥʷʢʘʢʚʦ ʜʝʡʩʪʚʠʝ.     

3. ʅʡʪʤʧʛʦʙ ʠʙʝʙʰʙ ʝ ʩʠʪʫʘʮʠʷ, ʠʟʠʩʢʚʘʱʘ ʦʪ ʩʫʙʝʢʪʘ ʥʷʢʘʢʚʦ ʜʝʡʩʪʚʠʝ, 
ʥʘʩʦʯʝʥʦ ʢʲʤ ʥʘʤʠʨʘʥʝ ʥʘ ʥʝʠʟʚʝʩʪʥʦʪʦ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʥʝʛʦʚʠʪʝ ʚʨʲʟʢʠ ʩ ʠʟʚʝʩʪʥʦʪʦ. 

4.  ʈʩʧʚʤʞʥʦʙ ʠʙʝʙʰʙ ʝ ʩʠʪʫʘʮʠʷ, ʠʟʠʩʢʚʘʱʘ ʦʪ ʩʫʙʝʢʪʘ ʥʷʢʘʢʚʦ 
ʜʝʡʩʪʚʠʝ, ʥʘʩʦʯʝʥʦ ʢʲʤ ʥʘʤʠʨʘʥʝ ʥʘ ʥʝʠʟʚʝʩʪʥʦʪʦ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʝʛʦʚʠʪʝ ʚʨʲʟʢʠ ʩ ʠʟʚʝʩʪʥʦʪʦ ʚ ʫʩʣʦʚʠʷ, ʢʦʛʘʪʦ ʩʫʙʝʢʪʲʪ 
ʥʝ ʧʨʠʪʝʞʘʚʘ ʘʣʛʦʨʠʪʲʤ ʟʘ ʪʦʚʘ ʜʝʡʩʪʚʠʝ. 

ʂʦʤʧʶʪʲʨʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʨʝʰʘʚʘʪ 
ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ ʠ ʩʲʚʩʝʤ ʝʩʪʝʩʪʚʝʥʦ ʝ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʦ 
ʪʝʟʠ ʥʘʫʢʠ ʪʝ ʜʘ ʨʝʰʘʚʘʪ ʧʨʦʙʣʝʤʠ ʧʦʨʦʜʝʥʠ ʦʪ ʧʨʘʢʪʠʢʘʪʘ. ʑʝ ʧʨʠʧʦʤʥʠʤ, ʯʝ 
ʢʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ ʩʘ ʤʣʘʜʠ ʠ ʚʩʝ ʦʱʝ ʥʷʤʘ ʤʝʪʦʜʠʯʝʩʢʠ ʦʧʠʪ ʧʨʠ 
ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʠʤ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ. ʋʯʝʙʥʠʷʪ ʧʨʝʜʤʝʪ ʁʦʭʧʩʥʙʫʡʣʙ ʝ 
ʚʲʚʝʜʝʥ ʢʘʪʦ ʟʘʜʲʣʞʠʪʝʣʥʘ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ ʧʨʝʟ 1986 ʛ., ʘ 
ʁʦʭʧʩʥʙʯʡʧʦʦʡ ʫʞʮʦʧʤʧʜʡʡ ï ʧʨʝʟ 1994 ʛ. ɼʥʝʩ ʪʝʟʠ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ 
ʠʤʘʪ ʩʚʦʝʪʦ ʤʷʩʪʦ ʚ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʝʥʠʮʠ, ʢʘʪʦ ʚ ʥʦʚʠʪʝ 
ʫʯʝʙʥʠ ʧʣʘʥʦʚʝ ʁʦʭʧʩʥʙʯʡʧʦʦʡ ʫʞʮʦʧʤʧʜʡʡ ʝ ʧʨʝʜʚʠʜʝʥ ʟʘ ʠʟʫʯʘʚʘʥʝ ʦʪ 
ʧʲʨʚʠ ʜʦ ʜʝʩʝʪʠ ʢʣʘʩ ʥʘ ʙʲʣʛʘʨʩʢʦʪʦ ʫʯʠʣʠʱʝ. 

ʉʣʝʜ ʚʲʚʝʞʜʘʥʝ ʥʘ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ ʚ ʩʨʝʜʥʦʪʦ 
ʫʯʠʣʠʱʝ ʟʘʧʦʯʥʘʭʘ ʠ ʤʝʪʦʜʠʯʝʩʢʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦʩʚʝʪʝʥʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ 
ʠʤ. ʄʥʦʛʦ ʦʪ ʪʷʭ ʨʘʟʛʣʝʞʜʘʪ ʤʷʩʪʦʪʦ ʠ ʨʦʣʷʪʘ ʥʘ ʟʘʜʘʯʠʪʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʇʲʨʚʠ ʦʧʠʪ ʚ ʪʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ, 
ʦʪʥʘʩʷʱ ʩʝ ʟʘ ʟʘʜʘʯʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʝ ʥʘʧʨʘʚʝʥ ʦʪ ʜʦʮʝʥʪ ʇʝʪʷ ɸʩʝʥʦʚʘ 
ʦʪ ʅɹʋ ʚ [2].. ʇʨʝʟ 2002 ʛ. ʚ  [3], ʜʦʮʝʥʪ ɼʘʥʠʝʣʘ ɼʫʨʝʚʘ ʦʪ ʖɿʋ ʨʘʟʛʣʝʞʜʘ 
ʤʝʪʦʜʠʯʝʩʢʠ ʧʨʦʙʣʝʤʠ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʚ ʫʯʠʣʠʱʥʠʪʝ ʢʫʨʩʦʚʝ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ɼʦʮʝʥʪ ʂʦʩʪʘ ɻʲʨʦʚ  ʦʪ ʇʋ ʚ  [4], 
[5], ʠ [6] ʩʲʩʪʘʚʷ ʩʠʩʪʝʤʠ ʦʪ ʦʧʦʨʥʠ ʟʘʜʘʯʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʠʟʷʚʝʥʠ ʠ 
ʪʘʣʘʥʪʣʠʚʠ ʫʯʝʥʠʮʠ ʟʘ ʫʩʧʝʰʥʦ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠʪʝ ʠ ʩʲʩʪʝʟʘʥʠʷʪʘ ʧʦ  
ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʱʝ ʩʝ ʦʧʠʪʘʤʝ ʜʘ ʦʧʨʝʜʝʣʠʤ ʥʷʢʦʠ ʦʩʥʦʚʥʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʘʜʘʯʠʪʝ ʦʪ ʫʯʠʣʠʱʥʠʪʝ ʢʫʨʩʦʚʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʩʘ ʘʢʪʫʘʣʥʠ ʚ ʜʥʝʰʥʦ ʚʨʝʤʝ. 

II. ʀʙ ʠʙʝʙʰʡʫʞ ʛ ʧʚʬʰʞʦʡʞʫʧ ʨʧ ʡʦʭʧʩʥʙʫʡʣʙ.  

ɿʘʜʘʯʠʪʝ ʚ ʜʘʜʝʥʘ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ ʠʤʘʪ ʦʧʨʝʜʝʣʝʥʠ ʫʯʝʙʥʦ-ʚʲʟʧʠʪʘʪʝʣʥʠ 
ʬʫʥʢʮʠʠ. ɽʜʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʟʘʜʘʯʠʪʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʝ ʜʘʜʝʥʘ ʦʪ 
ʉʤʘʥʮʝʨ (ʮʠʪʠʨʘʥʦ ʚ [3]). ʉʧʦʨʝʜ  ʥʝʛʦ ʟʘʜʘʯʠʪʝ ʠʤʘʪ 5 ʦʩʥʦʚʥʠ ʬʫʥʢʮʠʠ: 
ʤʝʪʦʜʠʯʝʩʢʘ, ʜʠʜʘʢʪʠʯʝʩʢʘ, ʦʨʛʘʥʠʟʠʨʘʱʘ ʠ ʫʧʨʘʚʣʷʚʘʱʘ, ʨʘʟʚʠʚʘʱʘ, 
ʚʲʟʧʠʪʘʪʝʣʥʘ. ʆʙʠʢʥʦʚʝʥʦ ʧʲʨʚʠʪʝ ʪʨʠ ʬʫʥʢʮʠʠ ʩʝ ʦʙʝʜʠʥʷʚʘʪ ʚ ʝʜʥʘ ï 
ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʘ ʬʫʥʢʮʠʷ.    
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ʆʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʟʘʜʘʯʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʩʝ ʦʧʨʝʜʝʣʷ 
ʦʪ ʮʝʣʠʪʝ, ʟʘʜʘʯʠʪʝ ʠ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʫʯʝʙʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ. 
ʈʧʜʩʞʱʦʧ ʝ ʩʭʚʘʱʘʥʝʪʦ, ʯʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 
ʧʦʩʚʝʪʝʥʦ ʠʟʮʷʣʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ.  ɺ ʤʦʤʝʥʪʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʝʜʤʝʪ ʁʦʭʧʩʥʙʫʡʣʙ ʚ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ 
ʥʘ ʉʆʋ ʚʢʣʶʯʚʘ ʪʝʤʠʪʝ: ʅʙʫʞʥʙʫʡʰʞʪʣʡ ʡ ʤʧʜʡʰʞʪʣʡ ʧʪʦʧʛʡ ʦʙ 
ʡʦʭʧʩʥʙʫʡʣʙʫʙ, ɹʨʙʩʙʫʦʙ ʡ ʨʩʧʜʩʙʥʦʙ ʰʙʪʫ ʦʙ ʣʧʥʨʷʫʳʩʦʡʫʞ ʪʡʪʫʞʥʡ, 
ɺʙʠʧʛ ʪʧʭʫʬʞʩ, ʈʩʡʤʧʟʦʡ ʡ ʪʞʩʛʡʠʦʡ ʨʩʧʜʩʙʥʡ, ʇʪʦʧʛʦʡ ʫʡʨʧʛʞ ʝʙʦʦʡ ʡ 
ʧʨʞʩʙʫʧʩʡ, ʈʩʧʜʩʙʥʡʩʙʦʞ ʦʙ ʧʪʦʧʛʦʡ ʙʤʜʧʩʡʫʥʡ. ɺʠʞʜʘ ʩʝ, ʯʝ ʚ ʥʘʯʘʣʥʠʷ 
ʝʪʘʧ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ ʩʚʲʨʟʘʥʠ ʩ 
ʚʩʧʢʦʡ ʪʡʪʫʞʥʡ, ʝʛʬʠʦʙʰʦʙ ʤʧʜʡʣʙ, ʪʛʧʢʪʫʛʙ ʦʙ ʙʤʜʧʩʡʫʥʡʫʞ, ʨʩʡʦʯʡʨʡʫʞ 
ʦʙ ʝʞʢʪʫʛʡʞ ʦʙ ʣʧʥʨʷʫʳʩʦʡʫʞ ʪʡʪʫʞʥʡ, ʮʙʩʙʣʫʞʩʡʪʫʡʣʡʫʞ ʦʙ ʚʙʠʧʛʡʸ ʡ 
ʪʡʪʫʞʥʞʦ ʪʧʭʫʬʞʩ. ɿʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ ʦʪ ʪʦʟʠ ʪʠʧ ʥʝ ʝ ʥʝʙʭʦʜʠʤ 
ʢʦʤʧʶʪʲʨ, ʘ ʧʦ-ʩʢʦʨʦ ʩʪʘʥʜʘʨʪʥʘ ʫʯʝʙʥʘ ʟʘʣʘ. ʉʯʠʪʘʤʝ, ʯʝ ʩ ʨʝʰʘʚʘʥʝʪʦ ʥʘ 
ʟʘʜʘʯʠ ʦʪ ʧʦʜʦʙʝʥ ʪʠʧ ʩʝ ʩʧʦʩʦʙʩʪʚʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʣʦʛʠʯʝʩʢʦʪʦ ʤʠʩʣʝʥʝ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʨʘʟʥʦʨʦʜʥʘ ʧʦ 
ʭʘʨʘʢʪʝʨ ʠʥʬʦʨʤʘʮʠʷ. ʉ ʪʦʟʠ ʪʠʧ ʟʘʜʘʯʠ ʤʦʞʝʤ ʜʘ ʨʝʘʣʠʟʠʨʘʤʝ ʩʙʠʛʡʛʙʲʙʫʙ 
ʭʬʦʣʯʡʸ ʥʘ ʟʘʜʘʯʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, ʢʦʷʪʦ ʩʲʜʝʡʩʪʚʘ ʟʘ ʫʤʩʪʚʝʥʦʪʦ 
ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʢʘʯʝʩʪʚʘ ʥʘ ʤʠʩʣʝʥʝʪʦ 
ʢʘʪʦ ʛʲʚʢʘʚʦʩʪ, ʣʦʛʠʯʥʦʩʪ, ʦʙʦʙʱʝʥʦʩʪ, ʩʘʤʦʩʪʦʷʪʝʣʥʦʩʪ, ʫʤʝʥʠʷ ʟʘ ʚʟʠʤʘʥʝ 
ʥʘ ʨʝʰʝʥʠʷ ʠ ʜʨ. 

   

ʈʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ ʩ ʢʦʤʧʶʪʲʨ ʯʨʝʟ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʢʦʥʢʨʝʪʝʥ 
ʘʣʛʦʨʠʪʤʠʯʝʥ ʝʟʠʢ (ʚ ʤʦʤʝʥʪʘ ʘʢʪʫʘʣʝʥ ʝ ʉ++) ʝ ʜʨʫʛʘ ʦʩʥʦʚʥʘ ʜʝʡʥʦʩʪ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʫʯʠʣʠʱʝ. ʉʲʩʪʘʚʷʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʠ 
ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘʪʘ ʨʘʙʦʪʘ ʩʲʩ ʩʨʝʜʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʨʝʘʣʠʟʠʨʘʪ 
ʩʧʝʮʠʬʠʯʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʮʝʣʠ ʢʘʪʦ: ʬʦʨʤʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 
ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʢʦʥʢʨʝʪʥʘ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʢʦʥʢʨʝʪʥʘ ʦʧʝʨʘʮʠʦʥʥʘ 
ʩʠʩʪʝʤʘ, ʧʨʠʣʘʛʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʨʝʘʣʥʠ 
ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ, ʪʚʦʨʯʝʩʢʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʫʩʚʦʝʥʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ 
ʝʬʝʢʪʠʚʥʦ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʩ ʢʦʤʧʶʪʲʨ ʠ ʜʨ.  

ɺ ʫʯʝʙʥʠʮʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʩʘ ʦʧʠʩʘʥʠ ʝʪʘʧʠʪʝ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʩ 
ʧʦʤʦʱʪʘ ʥʘ ʢʦʤʧʶʪʲʨ. ʅʘʡ-ʦʙʱʦ ʩʝ ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʘʪʘ ʩʭʝʤʘ, ʢʦʷʪʦ ʩʲʜʲʨʞʘ 
ʩʣʝʜʥʠʪʝ ʦʩʝʤ ʝʪʘʧʘ: 

ï ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʟʘʜʘʯʘʪʘ. 

ï ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʤʦʜʝʣ ʥʘ ʟʘʜʘʯʘʪʘ. 

ï ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʘʣʛʦʨʠʪʲʤ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʘʪʘ. 

ï ʧʨʦʚʝʨʢʘ ʥʘ ʚʝʨʥʦʩʪʪʘ ʥʘ ʘʣʛʦʨʠʪʲʤʘ.  

ï ʘʥʘʣʠʟ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʠ ʥʝʛʦʚʘʪʘ ʩʣʦʞʥʦʩʪ.  

ï ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʩ ʧʨʦʛʨʘʤʘ ʥʘ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 98 

ï ʧʨʦʚʝʨʢʘ ʠ ʪʝʩʪʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. 

ï ʩʲʩʪʘʚʷʥʝ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

ʇʨʝʜʠ ʜʘ ʨʝʰʠ ʜʘʜʝʥʘʪʘ ʟʘʜʘʯʘ, ʫʯʝʥʠʢʲʪ ʪʨʷʙʚʘ ʜʘ ʨʘʟʙʝʨʝ  ʥʝʡʥʘʪʘ 
ʬʦʨʤʫʣʠʨʦʚʢʘ ʠʣʠ ʪʘʢʘ ʥʘʨʝʯʝʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʟʘʜʘʯʘʪʘ. ʄʘʢʘʨ, ʯʝ 
ʬʦʨʤʫʣʠʨʘʥʝʪʦ ʥʘ ʪʝʢʩʪʦʚʝʪʝ ʥʘ ʟʘʜʘʯʠʪʝ ʝ ʧʨʦʙʣʝʤ ʥʘ ʫʯʠʪʝʣʠʪʝ ʠ ʘʚʪʦʨʠʪʝ 
ʥʘ ʫʯʝʙʥʠʮʠ ʠ ʫʯʝʙʥʠ ʧʦʤʘʛʘʣʘ, ʨʘʟʫʤʥʦ ʝ ʧʨʠ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʟʘʧʦʟʥʘʚʘʥʝ ʩ 
ʪʝʢʩʪʘ ʥʘ ʟʘʜʘʯʘʪʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʠ ʟʘʜʘʚʘʪ ʩʣʝʜʥʠʪʝ ʚʲʧʨʦʩʠ: 

ï ʈʘʟʙʠʨʘʝʤʘ ʣʠ ʝ ʪʝʨʤʠʥʦʣʦʛʠʷʪʘ ʠʟʧʦʣʟʚʘʥʘ ʚ ʪʝʢʩʪʘ ʥʘ ʟʘʜʘʯʘʪʘ? 

ï ʂʘʢʚʦ ʝ ʜʘʜʝʥʦ? 

ï ʂʘʢʚʦ ʩʝ ʪʲʨʩʠ? 

ï ʂʘʢ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʨʝʰʝʥʠʝʪʦ?. 

ï ɼʦʩʪʘʪʲʯʥʠ ʣʠ ʩʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʟʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ? 

ï ʀʤʘ ʣʠ ʠʟʣʠʰʥʠ ʜʘʥʥʠ? 

ï ʂʘʢʚʠ ʦʛʨʘʥʠʯʝʥʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ? 

ʄʦʞʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʜʦʙʨʘʪʘ ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʝʜʥʘ ʟʘʜʘʯʘ ʪʦʯʥʦ ʠ ʷʩʥʦ 
ʦʧʨʝʜʝʣʷ ʢʘʢʚʦ ʝ ʜʘʜʝʥʦ ʠ ʢʘʢʚʦ ʩʝ ʪʲʨʩʠ ʚ ʟʘʜʘʯʘʪʘ. ɽʪʦ ʟʘʱʦ ʤʦʞʝʤ ʜʘ 
ʧʦʩʪʘʚʠʤ ʩʣʝʜʥʠʪʝ ʤʝʪʦʜʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʟʘʜʘʯʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 
ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʛʨʘʤʠʨʘʥʝ: 

¶ ɿʘʜʘʯʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʧʠʩʘʥʘ ʢʘʪʦ ʨʧʪʤʞʝʧʛʙʫʞʤʦʧʪʫ ʦʪ ʟʘʜʘʥʠʷ, 
ʢʦʠʪʦ ʫʯʝʥʠʢʲʪ ʪʨʷʙʚʘ ʜʘ ʧʨʦʛʨʘʤʠʨʘ; 

¶ ɿʘʜʘʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʫʧʰʦʧ ʬʦʨʤʫʣʠʨʘʥʠ (ʙʝʟ ʜʚʫʩʤʠʩʣʠʮʠ); 

¶ ɿʘʜʘʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʩ ʛʩʞʥʞʫʧ ʟʘ ʪʷʭʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ, 
ʢʘʪʦ ʩʝ ʚʟʝʤʘʪ ʧʦʜ ʚʥʠʤʘʥʠʝ ʛʳʠʥʧʟʦʧʪʫʡʫʞ ʠ ʛʳʠʩʙʪʫʫʙ ʥʘ 
ʫʯʝʥʠʮʠʪʝ; 

¶ ɺ ʟʘʜʘʯʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʧʦʩʦʯʝʥʠ ʧʨʠʤʝʨʥʠ ʛʮʧʝʦʡ ʜʘʥʥʠ ʠ 
ʩʲʦʪʚʝʪʥʠʪʝ ʡʠʮʧʝʦʡ ʨʝʟʫʣʪʘʪʠ. 

III. ʀʙ ʠʙʝʙʰʡʫʞ ʛ ʧʚʬʰʞʦʡʞʫʧ ʨʧ ʡʦʭʧʩʥʙʯʡʧʦʡʡ ʫʞʮʦʧʤʧʜʡʡ.  

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʩʤʝ ʩʚʠʜʝʪʝʣʠ ʥʘ ʨʝʚʦʣʶʮʠʦʥʥʠ 
ʧʨʦʤʝʥʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 
ʆʯʝʚʠʜʥʦ ʪʝʟʠ ʧʨʦʤʝʥʠ ʚʦʜʷʪ ʠ ʜʦ ʛʦʣʝʤʠ ʠʟʤʝʥʝʥʠʷ ʚʲʚ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ 
ʞʠʚʦʪʘ. ɿʘ ʩʬʝʨʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʩʘ ʩʲʚʲʨʰʝʥʦ ʷʩʥʠ. 
ʋʯʠʣʠʱʝʪʦ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʘʜʝʢʚʘʪʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʚʦʠʪʝ 
ʚʲʟʧʠʪʘʥʠʮʠ ʠ ʜʘ ʛʠ ʧʦʜʛʦʪʚʠ ʟʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ), ʢʦʠʪʦ ʛʠ ʦʯʘʢʚʘʪ, ʥʝ ʩʘʤʦ ʥʘ ʙʲʜʝʱʠʪʝ 
ʠʤ ʨʘʙʦʪʥʠ ʤʝʩʪʘ, ʥʦ ʠ ʚ ʙʠʪʘ.  

ʆʱʝ ʧʨʝʟ 1994 ʛ. ʙʲʣʛʘʨʩʢʦʪʦ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʤʠʥʠʩʪʝʨʩʪʚʦ ʚʲʚʝʜʝ ʥʦʚ 
ʫʯʝʙʝʥ ʧʨʝʜʤʝʪ ñʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠò. ʀʊ, ʙʘʟʠʨʘʥʠ ʥʘ ʢʦʤʧʶʪʲʨʥʠ 
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ʩʠʩʪʝʤʠ, ʬʦʨʤʠʨʘʪ ʝʜʠʥ ʦʪ ʥʘʡ-ʙʲʨʟʦ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʢʣʦʥʦʚʝ ʚ 
ʩʲʚʨʝʤʝʥʥʠʷ ʩʪʦʧʘʥʩʢʠ ʠ ʦʙʱʝʩʪʚʝʥ ʞʠʚʦʪ. ɼʦʙʠʣʠʷʪ ʧʦʧʫʣʷʨʥʦʩʪ ʪʝʨʤʠʥ 
ñʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠò ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʧʨʘʢʪʠʢʘʪʘ ʟʘ ʦʪʙʝʣʷʟʚʘʥʝ ʥʘ 
ʤʥʦʛʦ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʢʦʥʢʨʝʪʥʠ ʧʨʦʜʫʢʪʠ, ʪʝʭʥʦʣʦʛʠʠ, ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠ 
ʠ ʜʝʡʥʦʩʪʠ, ʢʘʢʪʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ, ʢʦʤʫʥʠʢʘʮʠʦʥ-
ʥʠ ʠ ʦʬʠʩ-ʩʠʩʪʝʤʠ, ʪʘʢʘ ʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʝʢʩʧʣʦʘʪʘʮʠ̫ʪʘ ʥʘ 
ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ. ɺ ʜʦʢʫʤʝʥʪʠʪʝ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʥʘʫʢʘʪʘ ʠ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ (ʄʅʆ), ʦʧʨʝʜʝʣʷʱʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʘ, ʩʝ ʧʦʩʦʯʚʘ ʩʣʝʜʥʦʪʦ 
ʨʘʙʦʪʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘ ʀʊ: 

ʋʞʮʦʧʤʧʜʡʡ, ʪʛʳʩʠʙʦʡ ʪ ʩʙʠʩʙʚʧʫʛʙʦʞʫʧ ʡ/ʡʤʡ ʡʠʨʧʤʠʛʙʦʞʫʧ ʦʙ 
ʨʩʧʜʩʙʥʦʡ ʨʩʧʝʬʣʫʡ ʡ ʪʡʪʫʞʥʡ, ʨʩʞʝʦʙʠʦʙʰʞʦʡ ʝʙ ʙʛʫʧʥʙʫʡʠʡʩʙʫ 
ʝʞʢʦʧʪʫʡʫʞ ʨʧ ʩʞʙʤʡʠʡʩʙʦʞ ʦʙ ʧʪʦʧʛʦʡʫʞ ʡʦʭʧʩʥʙʯʡʧʦʦʡ ʨʩʧʯʞʪʡ 
(ʪʳʚʡʩʙʦʞ, ʪʳʮʩʙʦʸʛʙʦʞ, ʨʩʞʩʙʚʧʫʣʙ ʡ ʩʙʠʨʩʧʪʫʩʙʦʞʦʡʞ ʦʙ ʡʦʭʧʩʥʙʯʡʸ) 
ʰʩʞʠ ʡʠʨʧʤʠʛʙʦʞ ʦʙ ʣʧʥʨʷʫʩʡ, ʲʞ ʦʙʩʡʰʙʥʞ ʡʦʭʧʩʥʙʯʡʧʦʦʡ. 

ʎʝʣʪʘ ʥʘ ʪʦʚʘ ʦʧʨʝʜʝʣʝʥʠʝ ʝ ʧʨʘʛʤʘʪʠʯʥʦ ʜʘ ʩʪʝʩʥʠ ʦʙʭʚʘʪʘ, ʦʯʝʨʪʘʝ 
ʨʘʤʢʠʪʝ ʠ ʫʪʦʯʥʠ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʧʦʥʷʪʠʝʪʦ ñʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠò ʟʘ 
ʥʫʞʜʠʪʝ ʥʘ ʙʲʣʛʘʨʩʢʦʪʦ ʫʯʠʣʠʱʝ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʬʦʨʤʠʨʘ ʢʨʠʪʝʨʠʠ, ʩʧʦʨʝʜ 
ʢʦʠʪʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʀʊ. ʇʦ ʫʯʝʙʥʠʷ ʧʨʝʜʤʝʪ 
ʀʊ ʩʝ ʩʯʠʪʘ, ʯʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʫʯʘʚʘʪ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʪʝʤʠ: 

¶ ʆʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʩ ʛʨʘʬʠʯʝʥ ʠʥʪʝʨʬʝʡʩ; 

¶ ʊʝʢʩʪʦʦʙʨʘʙʦʪʢʘ; 

¶ ɽʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ; 

¶ ɹʘʟʠ ʦʪ ʜʘʥʥʠ; 

¶ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ (ʧʨʦʝʢʪʠʨʘʥʝ); 

¶ ʂʦʤʧʶʪʲʨʥʘ ʧʨʝʟʝʥʪʘʮʠʷ; 

¶ ʂʦʤʧʶʪʲʨʥʠ ʤʨʝʞʠ; 

¶ ʀʥʪʝʨʥʝʪ. 

ʆʪ ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʪʝʤʘʪʠʢʘ ʩʝ ʚʠʞʜʘ, ʯʝ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʀʊ ʪʨʷʙʚʘ ʜʘ 
ʩʝ ʫʩʚʦʷʚʘʪ ʢʘʢʪʦ ʪʝʦʨʝʪʠʯʥʠ ʟʥʘʥʠʷ ʟʘ ʜʘʜʝʥʘ ʪʝʭʥʦʣʦʛʠʷ, ʪʘʢʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 
ʫʤʝʥʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠ. ɽʪʦ ʟʘʱʦ ʝʜʥʘ ʠʙʝʙʰʙ ʨʧ ʡʦʭʧʩʥʙʯʡʧʦʦʡ 
ʫʞʮʦʧʤʧʜʡʡ ʪʨʷʙʚʘ ʜʘ ʝ ʩʚʲʨʟʘʥʘ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ 
ʫʯʝʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʠʟʧʲʣʥʷʪ ʥʘ ʢʦʤʧʶʪʲʨ. ʉʧʝʮʠʬʠʢʘʪʘ ʥʘ ʪʝʟʠ ʟʘʜʘʯʠ ʩʝ 
ʨʘʟʣʠʯʘʚʘ ʤʥʦʛʦ ʦʪ ʩʪʘʥʜʘʨʪʥʠʪʝ ʟʘʜʘʯʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ ʠ 
ʜʨ.  ʀʤʘʡʢʠ ʧʨʝʜʚʠʜ ʪʦʚʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʦʙʨʘʟʷʚʘʤʝ ʩ ʥʷʢʦʣʢʦ ʤʥʦʛʦ ʚʘʞʥʠ 
ʠʟʠʩʢʚʘʥʠʷ ʧʨʠ ʩʲʩʪʘʚʷʥʝʪʦ, ʨʝʰʘʚʘʥʝʪʦ, ʧʨʦʚʝʨʢʘʪʘ ʠ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʪʝʟʠ 
ʟʘʜʘʯʠ. ʊʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʯʞʤʡʫʞ, ʢʦʠʪʦ ʩʠ ʧʦʩʪʘʚʷʤʝ ʧʨʠ ʟʘʜʘʚʘʥʝ ʥʘ 
ʢʦʥʢʨʝʪʥʘ ʟʘʜʘʯʘ ʥʘ ʫʯʝʥʠʮʠʪʝ. 

ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ ï ʚʩʷʢʘ ʟʘʜʘʯʘ ʧʦʤʘʛʘ ʟʘ ʟʘʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʧʦ ʢʦʥʢʨʝʪʥʘʪʘ ʪʝʤʘ. ʅʝʱʦ ʧʦʚʝʯʝ, ʘʢʦ ʥʝ ʩʝ ʠʟʧʲʣʥʠ ʧʦʥʝ ʝʜʥʘ 
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ʪʘʢʘʚʘ ʟʘʜʘʯʘ, ʥʝ ʤʦʞʝʤ ʜʘ ʩʤʝ ʩʠʛʫʨʥʠ, ʯʝ ʥʘʰʠʪʝ ʫʯʝʥʠʮʠ ʩʘ ʚʲʟʧʨʠʝʣʠ ʪʝʟʠ 
ʟʥʘʥʠʷ. 

ɿʘʜʘʯʠʪʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʜʷʪ ʜʦ ʫʩʚʦʷʚʘʥʝ ʥʘ 
ʩʧʝʮʠʬʠʯʥʠ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʫʩʪʨʦʡʩʪʚʘʪʘ ʥʘ ʢʦʤʧʶʪʲʨʘ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ 
ʨʝʘʣʠʟʠʨʘ ʩʘʤʦ ʯʨʝʟ ʤʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ; 

 ʋʩʚʦʝʥʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʪʨʷʙʚʘ ʧʝʨʠʦʜʠʯʥʦ ʜʘ ʙʲʜʘʪ ʧʨʝʛʦʚʘʨʷʥʠ. 
ʅʷʢʦʠ ʦʪ ʫʤʝʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʚʲʨʥʘʪ ʚ ʥʘʚʠʮʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ: ʨʘʙʦʪʘ ʩ 
ʤʠʰʢʘ ʠ ʢʣʘʚʠʘʪʫʨʘ; ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʩʪʨʦʡʩʪʚʘʪʘ ʟʘ ʚʲʥʰʥʘ ʧʘʤʝʪ ʠ ʜʨ. ʊʦʚʘ ʝ 
ʥʝʦʙʭʦʜʠʤʦ, ʟʘ ʜʘ ʤʦʞʝ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʝ ʯʫʚʩʪʚʘʪ ʢʦʤʬʦʨʪʥʦ ʠ ʩʠʛʫʨʥʦ ʚ 
ʙʲʜʝʱʝ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʨʠʪʝ ʟʘ ʨʘʟʣʠʯʥʠ ʮʝʣʠ. 

ʇʨʠ ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʟʘʜʘʯʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʩʧʘʟʚʘʪ ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ: 

- ʟʘʜʘʯʘʪʘ ʪʨʷʙʚʘ ʜʘ ʝ ʦʧʠʩʘʥʘ ʢʘʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʟʘʜʘʥʠʷ, ʢʦʠʪʦ 
ʫʯʝʥʠʢʲʪ ʪʨʷʙʚʘ ʜʘ ʠʟʧʲʣʥʠ.  

- ʚʩʷʢʦ ʟʘʜʘʥʠʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʢʦʨʝʢʪʥʦ ʜʝʬʠʥʠʨʘʥʦ ï ʙʝʟ ʜʚʫʩʤʠʩʣʠʮʠ. 
ɼʚʫʩʤʠʩʣʝʥʠʪʝ ʟʘʜʘʥʠʷ ʚ ʤʥʦʛʦ ʩʣʫʯʘʠ ʚʦʜʷʪ ʜʦ ʦʙʲʨʢʚʘʥʝ ʠ ʜʦ ʥʝʥʫʞʥʠ 
ʚʲʧʨʦʩʠ ʥʘ ʫʯʝʥʠʮʠʪʝ. ɿʘʧʦʯʚʘʪ ʨʘʟʣʠʯʥʠ ʢʦʤʝʥʪʘʨʠ. ʊʦʚʘ ʚʦʜʠ ʜʦ 
ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ ʠ ʟʘʛʫʙʘ ʥʘ ʢʦʥʪʨʦʣ, ʢʦʝʪʦ ʦʩʦʙʝʥʦ ʧʨʠ ʥʝʦʧʠʪʝʥ 
ʚ ʦʙʣʘʩʪʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʨʦʚʘʣʷʥʝ ʥʘ ʯʘʩʘ; 

- ʟʘʜʘʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʩ ʚʨʝʤʝʪʦ, ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʪʷʭʥʦʪʦ 
ʠʟʧʲʣʥʝʥʠʝ, ʢʘʪʦ ʩʝ ʚʟʝʤʘʪ ʧʦʜ ʚʥʠʤʘʥʠʝ ʠ ʚʲʟʨʘʩʪʦʚʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ 
ʫʯʝʥʠʮʠʪʝ.  

ʈʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʝ ʩʣʝʜʚʘʱʠʷʪ 
ʥʝʩʪʘʥʜʘʨʪʝʥ ʠ ʪʨʫʜʝʥ ʤʦʤʝʥʪ ʚ ʩʘʤʦʩʪʦʷʪʝʣʥʘʪʘ ʨʘʙʦʪʘ ʧʦ ʫʯʝʙʥʠʷ ʧʨʝʜʤʝʪ. 
ɿʘʜʘʯʠʪʝ ʠʟʠʩʢʚʘʪ ʧʨʝʜʠʤʥʦ ʧʨʘʢʪʠʯʝʩʢʦ ʠʟʧʲʣʥʝʥʠʝ, ʢʦʝʪʦ ʚ ʤʥʦʛʦ ʩʣʫʯʘʠ ʝ 
ʩʫʙʝʢʪʠʚʥʦ. ɽʪʦ ʟʘʱʦ ʝ ʜʦʙʨʝ ʧʲʨʚʠʪʝ ʥʷʢʦʣʢʦ ʟʘʜʘʯʠ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʩʣʝʜ 
ʢʦʣʝʢʪʠʚʥʦ ʦʙʩʲʞʜʘʥʝ, ʧʨʠ ʢʦʝʪʦ ʩʝ ʫʪʦʯʥʷʚʘ ʥʘʯʠʥʲʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʩʝʢʠ 
ʝʣʝʤʝʥʪ ʦʪ ʟʘʜʘʯʘʪʘ. ɼʦʙʨʝ ʝ ʜʘ ʩʝ ʘʢʮʝʥʪʠʨʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤʝʥʥʦ ʥʘ 
ʥʦʚʠʪʝ ʫʩʚʦʝʥʠ ʟʥʘʥʠʷ, ʘ ʥʝ ʥʘ ʧʨʦʠʟʚʦʣʥʦʪʦ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʘʪʘ. ʀʟʚʝʩʪʥʦ 
ʝ, ʥʘʧʨʠʤʝʨ, ʯʝ ʧʨʠ ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʧʲʨʚʠʷ ʨʝʜ ʥʘ ʘʙʟʘʮʘ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʜʘʜʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʤʝʨʠʪʝʣʥʘʪʘ ʣʠʥʠʡʢʘ, ʥʦ ʙʠ ʤʦʛʣʦ ʚʠʟʫʘʣʥʦ 
ʜʦ ʩʝ ʠʤʠʪʠʨʘ ʩ ʠʥʪʝʨʚʘʣʠ ʠʣʠ ʪʘʙʫʣʘʮʠʷ. ɼʦʙʨʝ ʝ ʪʦʚʘ ʚ ʥʠʢʘʢʲʚ ʩʣʫʯʘʡ ʜʘ 
ʥʝ ʩʝ ʜʦʧʫʩʢʘ, ʟʘ ʜʘ ʥʝ ʩʝ ʠʟʛʨʘʞʜʘʪ ʚʨʝʜʥʠ ʥʘʚʠʮʠ ʫ ʫʯʝʥʠʮʠʪʝ. ɺ ʢʨʘʡʥʘ 
ʩʤʝʪʢʘ ʟʘʜʘʯʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʝʰʠ ʪʦʯʥʦ ʩʲʩ ʩʨʝʜʩʪʚʘʪʘ, ʟʘ ʢʦʠʪʦ ʝ 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ. 

ʇʨʦʚʝʨʢʘʪʘ ʠ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠʪʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʝ 
ʜʨʫʛʘ ʚʘʞʥʘ ʜʝʡʥʦʩʪ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ. ɺʝʯʝ ʩʧʦʤʝʥʘʭʤʝ ʟʘ ʜʚʫʩʤʠʩʣʠʮʠʪʝ, 
ʜʦʧʫʩʢʘʥʠ ʧʨʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠʪʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʟʘ 
ʠʟʠʩʢʚʘʥʝʪʦ ʜʘ ʥʝ ʩʝ ʜʦʧʫʩʢʘʪ ʪʘʢʠʚʘ. ʅʘʡ-ʣʝʩʥʦ ʩʝ ʩʲʟʜʘʚʘʪ ʥʘʚʠʮʠ ʟʘ ʝʜʥʘ 
ʠʣʠ ʜʨʫʛʘ ʜʝʡʥʦʩʪ, ʘʢʦ ʩʝ ʧʦʦʱʨʷʚʘ ʧʨʘʚʠʣʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʠ ʩʝ ʥʘʢʘʟʚʘ 
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ʥʝʧʨʘʚʠʣʥʦʪʦ. ɽʪʦ ʟʘʱʦ ʦʮʝʥʷʚʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʘʩʦʯʝʥʦ ʠʤʝʥʥʦ ʚ ʪʘʟʠ 
ʧʦʩʦʢʘ. ɺ ʤʥʦʛʦ ʩʣʫʯʘʠ ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ ʧʨʝʮʝʥʠ ʢʘʢ ʝ ʨʝʰʝʥʘ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ 
ʟʘʜʘʯʘ. ɿʘ ʜʘ ʝ ʢʦʨʝʢʪʥʦ ʦʮʝʥʷʚʘʥʝʪʦ, ʝ ʜʦʙʨʝ ʫʯʝʥʠʢʲʪ ʜʘ ʤʦʞʝ ʜʘ ʦʙʷʩʥʠ 
ʩʚʦʠʪʝ ʜʝʡʩʪʚʠʷ. ʆʙʠʢʥʦʚʝʥʦ ʦʮʝʥʷʚʘʥʝ ʩʝ ʧʨʘʚʠ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʦ ʟʘʥʷʪʠʝ 
ʩʲʩ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ. ɼʦʙʨʝ ʝ ʪʦ ʜʘ ʙʲʜʝ ʥʘʧʨʘʚʝʥʦ 
ʧʦʝʪʘʧʥʦ, ʢʘʪʦ ʩʝ ʦʮʝʥʷʚʘ ʚʩʷʢʦ ʠʟʧʲʣʥʝʥʦ ʟʘʜʘʥʠʝ. ʋʯʠʪʝʣʷʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 
ʪʨʷʙʚʘ ʜʘ ʦʧʨʝʜʝʣʠ ʪʝʞʝʩʪʪʘ ʥʘ ʚʩʷʢʦ ʝʜʥʦ ʟʘʜʘʥʠʝ ʠ ʩʣʝʜ ʠʟʧʲʣʥʝʥʠʝʪʦ 
ʫʯʝʥʠʢʲʪ ʜʘ ʧʦʣʫʯʠ ʪʘʢʲʚ ʧʨʦʮʝʥʪ ʦʪ ʪʘʟʠ ʪʝʞʝʩʪ, ʢʘʢʲʚʪʦ ʨʝʘʣʥʦ ʟʘʩʣʫʞʘʚʘ. 
ʉʣʝʜ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʩʠʯʢʠ ʟʘʜʘʥʠʷ ʫʯʝʥʠʢʲʪ ʧʦʣʫʯʘʚʘ ʦʢʦʥʯʘʪʝʣʥʘʪʘ ʦʮʝʥʢʘ. 
ʊʦʟʠ ʥʘʯʠʥ ʥʘ ʦʮʝʥʷʚʘʥʝ ʥʘʪʦʚʘʨʚʘ ʤʥʦʛʦ ʫʯʠʪʝʣʷ ʚ ʯʘʩ, ʥʦ ʝ ʩʧʨʘʚʝʜʣʠʚ ʠ 
ʥʘʡ-ʚʘʞʥʦʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʫʯʝʥʠʢʘ ʠ ʩʘʤ ʜʘ ʦʮʝʥʠ ʩʚʦʷʪʘ ʨʘʙʦʪʘ. ɼʦʙʨʝ ʝ 
ʚʩʠʯʢʠ ʫʯʝʥʠʮʠ ʜʘ ʩʘ ʠʟʧʲʣʥʠʣʠ ʟʘʜʘʯʘʪʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʯʝ ʟʘ ʥʷʢʦʠ ʦʪ 
ʪʷʭ ʱʝ ʝ ʥʝʦʙʭʦʜʠʤʘ ʩʲʱʝʩʪʚʝʥʘ ʧʦʤʦʱ ʦʪ ʩʪʨʘʥʘ ʥʘ ʫʯʠʪʝʣʷ. ʊʦʚʘ, ʨʘʟʙʠʨʘ 
ʩʝ, ʱʝ ʜʦʚʝʜʝ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʦʮʝʥʢʘʪʘ, ʥʦ ʚʩʝ ʧʘʢ ʫʯʝʥʠʢʲʪ ʱʝ ʟʥʘʝ ʢʘʢ ʩʝ 
ʨʝʰʘʚʘ ʧʦʜʦʙʥʘ ʟʘʜʘʯʘ. 

ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʝʨʠ ʚ ʋʢʘʟʘʥʠʝʪʦ ʟʘ ʫʯʠʪʝʣʷ, 
ʥʘʤʠʨʘʱʦ ʩʝ ʥʘ ʢʦʤʧʘʢʪʥʠʷ ʜʠʩʢ ʩ ʫʯʝʙʥʠ ʤʝʪʦʜʠʯʝʩʢʠ ʤʘʪʝʨʠʘʣʠ ʢʲʤ 
ʫʯʝʙʥʠʮʠʪʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 5. ï 8. ʢʣʘʩ ʥʘ ʠʟʜʘʪʝʣʩʪʚʦ 
ñʀʟʢʫʩʪʚʘò, ʥʘʧʨʠʤʝʨ [7]. 
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ɸʙʩʪʨʘʢʪ: ɽʜʥʘ ʦʪ ʮʝʣʠʪʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʝ ʨʘʟʚʠʪʠʝ ʥʘ 
ʤʠʩʣʝʥʝʪʦ ʥʘ ʫʯʘʱʠʪʝ ʩʝ. ɺ ʜʦʢʣʘʜʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥ 
ʝʢʩʧʝʨʠʤʝʥʪ, ʩʚʲʨʟʘʥ ʩ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʠʩʣʝʥʝ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ 
ʟʘʜʘʯʠ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ɸʥʘʣʠʟʠʨʘ ʩʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʪʲʨʩʝʥʝ ʥʘ ʥʦʚʠ, 
ʝʬʝʢʪʠʚʥʠ ʥʘʯʠʥʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʠʩʣʝʥʝ ʥʘ 
ʦʙʫʯʘʚʘʥʠʪʝ ʧʨʠ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʫʯʝʥʠʝ, ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ, ʨʘʟʚʠʪʠʝ ʥʘ ʤʠʩʣʝʥʝʪʦ. 

1. ɻʳʛʞʝʞʦʡʞ 

ʉʲʚʨʝʤʝʥʥʠʷʪ ʝʪʘʧ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ 
ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚʲʚ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ ʯʦʚʝʰʢʘʪʘ 
ʜʝʡʥʦʩʪ. ʇʦʜ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʩʝ 
ʦʙʨʘʟʫʚʘ ʥʦʚʘ ʦʙʱʝʩʪʚʝʥʘ ʩʪʨʫʢʪʫʨʘ ï ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ, ʢʦʝʪʦ ʩʝ 
ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ. ʉʠʩʪʝʤʘʪʘ ʦʪ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʢʦʪ̫ʦ ʩʝ ʫʩʚʦʷʚʘ ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʦʙʫʯʝʥʠʝ, ʪʨʷʙʚʘ ʜʘ ʝ ʦʨʠʝʥʪʠʨʘʥʘ ʠ ʢʲʤ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʘ 
ʨʝʘʣʠʟʘʮʠʷ ʚ ʩʬʝʨʘʪʘ ʥʘ ʥʦʚʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ.  

                                                 
1 ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʧʦʜʧʦʤʦʛʥʘʪʘ ʧʦ ʧʨʦʝʢʪ ʀʉïʄï4 ʥʘ ʧʦʜʝʣʝʥʠʝ Ăʅʘʫʯʥʘ ʠ 
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ɺ ʝʞʝʜʥʝʚʠʝʪʦ ʯʦʚʝʢ ʝ ʠʟʧʨʘʚʝʥ ʧʨʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʨʝʰʘʚʘ 
ʢʦʥʢʨʝʪʥʠ ʧʨʦʙʣʝʤʠ. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ ʪʝʟʠ ʧʨʦʙʣʝʤʠ ʩʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 
ʠʟʚʝʩʪʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʪʲʨʩʷʪ ʥʘʯʠʥʠ ʟʘ ʪʷʭʥʦʪʦ ʨʝʰʘʚʘʥʝ, ʚ ʜʨʫʛʠ ï 
ʧʨʦʙʣʝʤʠʪʝ ʧʲʨʚʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʠʰʘʪ, ʘ ʩʣʝʜ ʪʦʚʘ ʜʘ ʩʝ ʧʨʠʩʪʲʧʠ ʢʲʤ 
ʪʷʭʥʦʪʦ ʨʝʰʘʚʘʥʝ [1]. ʆʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʧʦʜʧʦʤʦʛʥʝ 
ʦʙʫʯʘʝʤʠʪʝ ʜʘ ʧʦʣʫʯʘʪ ʝʜʥʦ ʨʘʟʫʤʥʦ ʥʠʚʦ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʰʠʨʦʢʦ 
ʧʨʠʣʦʞʠʤʠ ʧʦʜʭʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ ʠ ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ. ʏʨʝʟ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʠ ʤʝʪʦʜʠʪʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʩʝ ʩʪʠʤʫʣʠʨʘ 
ʨʘʟʚʠʪʠʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʦ ʤʠʩʣʝʥʝ, ʬʦʨʤʠʨʘʪ ʩʝ 
ʨʘʟʥʦʦʙʨʘʟʥʠ ʫʤʝʥʠʷ, ʫʩʚʦʷʚʘʪ ʩʝ ʩʪʨʘʪʝʛʠʠ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʨʝʰʝʥʠʷ ʥʘ ʟʘʜʘʯʠ, 
ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ, ʙʘʟʠʨʘʥʠ ʥʘ ʩʠʤʫʣʘʮʠʷʪʘ 
ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʦʙʝʢʪʠ, ʷʚʣʝʥʠʷ, ʧʨʦʮʝʩʠ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʪʷʭ [3]. 
ʀʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʨʝʚʦʣʶʮʠʷ ʧʨʦʤʝʥʷ ʚʩʷʢʘ ʯʦʚʝʰʢʘ ʜʝʡʥʦʩʪ, ʚʢʣʶʯʠʪʝʣʥʦ 
ʤʝʪʦʜʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ, ʩ ʢʦʡʪʦ ʫʯʠʤ, ʦʙʫʯʘʚʘʤʝ, ʦʪʢʨʠʚʘʤʝ ʠ ʦʙʤʝʥʷʤʝ 
ʟʥʘʥʠʷ. ʊʦʚʘ ʩʝ ʦʪʥʘʩʷ ʠ ʟʘ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʚ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʢʘʪʦ ʘʣʛʦʨʠʪʤʠ ʠ ʠʟʯʠʩʣʝʥʠʷ. 

2. ʉʞʠʬʤʫʙʫʡ ʧʫ ʨʩʧʛʞʝʞʦ ʞʣʪʨʞʩʡʥʞʦʫ 

ʌʦʨʤʠʨʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʘ ʢʫʣʪʫʨʘ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦ 
ʤʠʩʣʝʥʝ ʩʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʮʝʣʠ ʥʘ ʫʯʠʣʠʱʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ ʨʘʟʣʠʯʥʠ ʥʠʚʘ 
ʥʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ. Ăɻʣʘʚʥʘʪʘ ʮʝʣ ʝ ʬʦʨʤʠʨʘʥʝ ʥʘ ʢʫʣʪʫʨʘ ʧʨʠ 
ʙʦʨʘʚʝʥʝ ʩ ʠʥʬʦʨʤʘʮʠʷ ʠ ʛʦʪʦʚʥʦʩʪ ʟʘ ʠʟʫʯʘʚʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ [2]. ɸʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʧʨʦʙʣʝʤʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ ʝ ʦʙʫʩʣʦʚʝʥʘ ʦʪ ʧʨʦʪʠʚʦʨʝʯʠʝʪʦ ʤʝʞʜʫ ʟʥʘʯʠʤʦʩʪʪʘ ʠ 
ʚʘʞʥʦʩʪʪʘ ʤʫ ʠ ʥʝʜʦʩʪʘʪʲʯʥʦ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʥʘʯʠʥʠ ʟʘ ʥʝʛʦʚʦʪʦ ʨʘʟʚʠʪʠʝ ʚ 
ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʨʝʜʥʦʪʦ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʦ ʫʯʠʣʠʱʝ. 

ʇʨʝʜʩʪʘʚʘʪʘ ʟʘ ʘʣʛʦʨʠʪʤʠ ʠ ʥʘʯʠʥʠ ʟʘ ʪʷʭʥʦʪʦ ʦʧʠʩʘʥʠʝ ʩʝ ʬʦʨʤʠʨʘʪ ʫ 
ʦʙʫʯʘʝʤʠʪʝ ʧʨʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʫʯʠʣʠʱʥʠ ʜʠʩʮʠʧʣʠʥʠ ʦʱʝ ʧʨʝʜʠ 
ʧʦʷʚʷʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʢʦʤʧʶʪʲʨ. ʆʩʥʦʚʥʘ ʨʦʣʷ ʧʨʠ ʪʦʚʘ ʩʝ ʧʘʜʘ ʥʘ 
ʤʘʪʝʤʘʪʠʢʘʪʘ, ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʢʦʷʪʦ ʦʧʝʨʘʮʠʦʥʥʠʪʝ ʠ ʘʣʛʦʨʠʪʤʠʯʥʠ 
ʜʝʡʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʝʜʠʥ ʦʪ ʩʲʱʝʩʪʚʝʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʫʯʝʙʥʘʪʘ ʜʝʡʥʦʩʪ. 
ʂʦʥʢʨʝʪʠʟʘʮʠʷʪʘ, ʠʟʧʲʣʥʝʥʠʝʪʦ, ʦʧʠʩʘʥʠʝʪʦ, ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʘʣʛʦʨʠʪʲʤ ʩʘ ʚʘʞʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʢʫʣʪʫʨʘ ʥʘ ʫʯʝʥʠʢʘ [4]. ʉ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʦʚʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʧʶʪʲʨʥʘʪʘ ʥʘʫʢʘ ʪʦʟʠ 
ʝʣʝʤʝʥʪ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʢʫʣʪʫʨʘ ʧʨʠʜʦʙʠʚʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʟʥʘʯʝʥʠʝ. 
ʂʦʤʧʶʪʲʨʥʠʪʝ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʩʪʘʚʷʪ ʥʦʚ ʝʟʠʢ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʭʠʧʦʪʝʟʠ ʠ 
ʪʝʦʨʠʠ. ɼʦʢʦʣʢʦ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʧʦʜ ʚʲʟʜʝʡʩʪʚʠʝ 
ʥʘ ʚʲʥʰʥʠ ʬʘʢʪʦʨʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ, ʚʲʟʤʦʞʥʦ ʣʠ ʝ ʯʨʝʟ ʜʦʧʲʣʥʠʪʝʣʥʦ 
ʚʲʟʜʝʡʩʪʚʠʝ ʜʘ ʩʝ ʧʦʚʠʰʠ ʥʠʚʦʪʦ ʥʘ ʥʝʛʦʚʦʪʦ ʨʘʟʚʠʪʠʝ? ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 
ʪʲʨʩʝʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʠʩʣʝʥʝ ʥʘ 
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ʦʙʫʯʘʚʘʥʠʪʝ ʝ ʦʙʫʩʣʦʚʝʥʘ ʦʪ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʣʠʯʥʦʩʪʪʘ ʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. 

ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʫʯʠʣʠʱʘ ʝ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʛʨʘʤʦʪʥʦʩʪ ʚ ʰʠʨʦʢ ʩʤʠʩʲʣ. ʊʦʚʘ 
ʠʟʠʩʢʚʘ ʢʘʢʪʦ ʬʦʨʤʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʠʮʠ ʟʘ ʨʘʙʦʪʘ ʩ ʠʥʬʦʨʤʘʮʠʷ, 
ʦʩʠʛʫʨʷʚʘʱʠ ʦʧʪʠʤʘʣʥʦ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ 
ʥʘ ʣʠʯʥʦʩʪʪʘ ï ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʡʥʘʪʘ ʦʙʨʘʙʦʪʢʘ 
ʠ ʧʨʠʣʦʞʝʥʠʝ ʚ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ ʪʘʢʘ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ. 
ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʚʝʜʝʥ ʩʲʩ ʩʪʫʜʝʥʪʠ ʦʪ 2 ʢʫʨʩ, ʀʥʬʦʨʤʘʪʠʢʘ, 
ʧʦʪʚʲʨʜʠ ʥʘʙʣʶʜʝʥʠʷʪʘ ʥʠ ʦʪʥʦʩʥʦ ʧʨʦʙʣʝʤʠ ʧʨʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ ʠ ʥʠ ʥʘʩʦʯʠ ʢʲʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦ ʠʟʩʣʝʜʚʘʥʝ. 

ʇʨʠ ʦʙʫʯʝʥʠʝʪʦ, ʟʘ ʠʣʶʩʪʨʠʨʘʥʝ ʥʘ ʥʦʚʘ ʠʜʝʷ, ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘ 
ʣʝʩʝʥ ʧʨʠʤʝʨ, ʩ ʢʦʝʪʦ ʩʝ ʦʩʠʛʫʨʷʚʘ ʜʦʩʪʲʧʥʦʩʪ. ɿʘʪʦʚʘ ʥʝ ʝ ʩʣʫʯʘʡʥʦ, ʯʝ ʟʘ 
ʬʦʨʤʠʨʘʥʝ ʥʘ ʧʦʥʷʪʠʝ ʟʘ ʮʠʢʲʣ, ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘʜʘʯʘ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ 
ʩʫʤʘ ʥʘ ʘʨʠʪʤʝʪʠʯʥʘ ʧʨʦʛʨʝʩʠʷ. ʇʦʢʘʟʚʘʪ ʩʝ ʥʝʨʘʮʠʦʥʘʣʥʠ ʥʘʯʠʥʠ, ʢʦʠʪʦ ʩʘ 
ʧʨʦʩʪʠ ʢʘʪʦ ʣʦʛʠʯʝʩʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʥʦ ʪʨʫʜʦʝʤʢʠ ʠ ʥʝʝʬʝʢʪʠʚʥʠ. ʊʦʚʘ 
ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʤʦʪʠʚ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʥʦʚʦ ʟʥʘʥʠʝ ï ʥʘʯʠʥʠ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ 
ʥʘ ʮʠʢʲʣ. ʂʦʤʝʥʪʠʨʘʥʝʪʦ ʥʘ ʧʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʚʩʢ̫ʦ ʦʪ ʨʝʰʝʥʠʷʪʘ 
ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʢʘʢʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʜʦʩʪʠʛʘʥʝ ʜʦ ʢʦʥʢʨʝʪʥʦʪʦ 
ʨʝʰʝʥʠʝ, ʪʘʢʘ ʠ ʧʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʨʝʰʝʥʠʷ. ʀʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʘ ʝ 
ʩʧʦʩʦʙʥʦʩʪʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʦʙʱʝʥ ʫʥʠʚʝʨʩʘʣʝʥ ʘʣʛʦʨʠʪʲʤ, ʢʦʡʪʦ ʜʘ ʩʝ 
ʧʨʠʣʘʛʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʮʷʣ ʢʣʘʩ ʝʜʥʦʪʠʧʥʠ ʟʘʜʘʯʠ.  

ʅʘ ʩʪʫʜʝʥʪʠ ʦʪ 2 ʢʫʨʩ, ʩʧʝʮʠʘʣʥʦʩʪ ʀʥʬʦʨʤʘʪʠʢʘ ʢʲʤ ʌʘʢʫʣʪʝʪʘ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʟʘʜʘʜʦʭʤʝ ʩʣʝʜʥʘʪʘ 
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ʊʘʟʠ ʟʘʜʘʯʘ ʙʝʰʝ ʧʨʝʜʣʦʞʝʥʘ ʟʘ ʨʝʰʝʥʠʝ ʩ ʜʦʧʲʣʥʠʪʝʣʥʦ ʫʩʣʦʚʠʝ - ʜʘ ʩʝ 
ʥʘʧʠʰʘʪ ʨʘʟʣʠʯʥʠ ʨʝʰʝʥʠʷ. ʉʪʫʜʝʥʪʠʪʝ ʩʘ ʧʨʝʤʠʥʘʣʠ ʪʨʠ ʢʫʨʩʘ ʥʘ ʦʙʫʯʝʥʠʝ 
ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ï ʚʲʚʝʜʝʥʠʝ ʚ ʢʦʤʧʶʪʲʨʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ, ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ 
ʦʙʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʈʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʨʝʰʝʥʠʝʪʦ, ʩʘ 
ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʌʠʛʫʨʘ 1. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʝʰʝʥʠʝʪʦ ʧʦʢʘʟʚʘʪ, ʯʝ 40% ʦʪ ʦʙʫʯʘʝʤʠʪʝ ʩʘ ʠʟʧʦʣʟʚʘʣʠ 
ʧʦ ʩʲʱʝʩʪʚʦ ʝʜʠʥ ʠ ʩʲʱ ʘʣʛʦʨʠʪʲʤ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʩʫʤʘʪʘ, ʢʘʪʦ ʧʦ-ʛʦʣʷʤʘʪʘ 
ʯʘʩʪ ʧʨʝʜʧʦʯʠʪʘʪ ʜʝʪʝʨʤʠʥʠʨʘʥ ʮʠʢʲʣ for - 27%, a 13% ʩʘ ʠʟʙʨʘʣʠ ʮʠʢʲʣ ʩ 
ʫʩʣʦʚʠʝ while. ʇʦʚʝʯʝʪʦ ʩʪʫʜʝʥʪʠ ʩʘ ʥʘʤʝʨʠʣʠ ʩʫʤʘʪʘ ʯʨʝʟ ʩʫʤʠʨʘʥʝ ʥʘ ʧʲʨʚʠ 
ʯʣʝʥ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʠʙʘʚʷʥʝ ʥʘ ʚʩʷʢʦ ʩʣʝʜʚʘʱʦ ʩʲʙʠʨʘʝʤʦ ʜʦ ʜʦʩʪʠʛʘʥʝ 
ʥʘ ʧʦʩʣʝʜʥʦʪʦ. ʇʦʢʘʟʘʥʠʪʝ ʜʦʣʫ ʧʨʦʛʨʘʤʠ ʩʘ ʥʘʡ-ʯʝʩʪʦ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʰʝʥʠʷ 
ʥʘ ʩʪʫʜʝʥʪʠʪʝ. 
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ʎʠʢʲʣ ʩ 

ʫʩʣʦʚʠʝ; 13%

ʆʙʦʙʱʝʥ 

ʘʣʛʦʨʠʪʲʤ; 13%

ʇʦʚʝʯʝ ʦʪ 

ʝʜʥʦ ʨʝʰʝʥʠʝ; 

6%

ɻʨʝʰʥʦ 

ʨʝʰʝʥʠʝ; 16%

ʎʠʢʲʣ ʩ 

ʠʟʚʝʩʪʝʥ ʙʨʦʡ 

ʧʦʚʪʦʨʝʥʠʷ; 

27%

ɹʝʟ ʨʝʰʝʥʠʝ; 

25%

 

ʍʡʜʬʩʙ 1.  

 

 
#include<iostream> 
using namespace std; 
void main() 
{ 
        int i,S; 
        S=0; 
        for (i=3;i<=96;i=i+3) 
              S=S+i; 
        cout<<"S="<<S<<endl; 
} 
 

 

#include<iostream > 
using namespace std; 
void main() 
{        int a,S; 
         a=3; 
         S=0; 
         do 
         {        S=S+a; 
                  a=a+3 ; 
          } while (a<=96); 
          cout<<"S="<<S<<endl; 
} 

27%. ɽʞʫʞʩʥʡʦʡʩʙʦ ʯʡʣʳʤ 13%. ʏʡʣʳʤ ʪ ʬʪʤʧʛʡʞ 

 

ɺʩʠʯʢʠ ʘʣʛʦʨʠʪʤʠ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʥʘ ʉ++ , ʢʘʪʦ ʝʜʠʥ ʦʪ ʧʨʦʛʨʘʤʥʠʪʝ 
ʝʟʠʮʠ, ʢʦʡʪʦ ʩʝ ʠʟʫʯʘʚʘ. 

ʇʦʚʝʯʝ ʦʪ ʝʜʥʦ ʨʝʰʝʥʠʝ ʩʘ ʧʨʝʜʣʦʞʠʣʠ ʩʘʤʦ 6% ʦʪ ʩʪʫʜʝʥʪʠʪʝ, ʘ ʦʙʦʙʱʝʥ 
ʘʣʛʦʨʠʪʲʤ ʩʘ ʧʨʝʜʣʦʞʠʣʠ ʝʜʚʘ 13%. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʧʨʠ ʠʟʠʩʢʚʘʥʝʪʦ 
ʟʘ ʧʦʚʝʯʝ ʦʪ ʝʜʥʦ ʨʝʰʝʥʠʝ, ʩʪʫʜʝʥʪʠʪʝ ʧʨʝʜʩʪʘʚʷʪ ʩʲʱʠʷ ʘʣʛʦʨʠʪʲʤ, 
ʨʝʘʣʠʟʠʨʘʥ ʩ ʨʘʟʣʠʯʥʠ ʘʣʛʦʨʠʪʤʠʯʥʠ ʢʦʥʩʪʨʫʢʮʠʠ. 
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#include<iostream> 

using namespace std; 

 

void main() 

{     

       int i,S, firs,end,step; 

       cin>>first>>end>>step; 

       S=0; 

       for (i=first;i<=end;i=i+step) 

             S=S+i; 

        cout<<"S="<<S<<endl; 

} 

 

  

#include<iostream> 

using namespace std; 

void main() 

{      int a1,an,d,S; 

       a1=3; an=96, d=3; 

        S=0; 

        do 

           {   S=S+ (a1+an); 

                a1=a1+d; 

                an=an-d;  

            } while (a1<an); 

          if (a1==an) S=S+a; 

          cout<<"S="<<S<<endl; 

} 

13% ʇʚʧʚʲʞʦ ʙʤʜʧʩʡʫʳʥ 

 

ʀʟʢʣʶʯʠʪʝʣʥʦ ʚʠʩʦʢ ʝ ʧʨʦʮʝʥʪʲʪ ʥʘ ʪʝʟʠ, ʢʦʠʪʦ ʠʟʦʙʱʦ ʥʝ ʩʘ ʨʝʰʠʣʠ 
ʟʘʜʘʯʘʪʘ ï 25%. ɻʨʝʰʢʠ ʚ ʨʝʰʝʥʠʝʪʦ ʠʤʘʪ 16%. ʂʘʪʦ ʩʲʱʝʩʪʚʝʥ ʱʝ ʧʦʩʦʯʠʤ 
ʬʘʢʪʲʪ, ʯʝ ʥʷʤʘ ʩʪʫʜʝʥʪ, ʢʦʡʪʦ ʜʘ ʝ ʠʟʧʦʣʟʚʘʣ ʬʦʨʤʫʣʘ ʟʘ ʩʫʤʘ ʥʘ 
ʘʨʠʪʤʝʪʠʯʥʘ ʧʨʦʛʨʝʩʠʷ, ʢʦʷʪʦ ʩʝ ʠʟʫʯʘʚʘ ʚ ʫʯʠʣʠʱʥʠʷ ʢʫʨʩ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. 
ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʩʣʝʜʥʠʪʝ ʧʨʦʙʣʝʤʠ: 

¶ ʉʪʫʜʝʥʪʠʪʝ ʠʤʘʪ ʩʠʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʧʦʩʦʯʚʘʥʝ ʥʘ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ 
ʥʘʯʠʥ ʟʘ ʨʝʘhʚʘʥʝ ʥʘ ʟʘʜʘʯʘ. ʊʝ ʩʝ ʦʨʠʝʥʪʠʨʘʪ ʧʨʝʜʠʤʥʦ ʢʲʤ ʨʝʰʝʥʠʷ, 
ʦʩʥʦʚʘʥʠ ʥʘ ʘʥʘʣʦʛʠʯʥʠ, ʧʨʝʜʠ ʪʦʚʘ ʨʝʰʘʚʘʥʠ ʧʨʠʤʝʨʠ, ʥʦ ʣʠʧʩʚʘ ʩʧʦʩʦʙʥʦʩʪ 
ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʦʜʫʢʪʠʚʥʦ ʤʠʩʣʝʥʝ. 

¶ ʅʘʨʫʰʝʥʠ ʩʘ ʤʝʞʜʫʧʨʝʜʤʝʪʥʠʪʝ ʚʨʲʟʢʠ ʩ ʤʘʪʝʤʘʪʠʢʘ. 

¶ ʉʪʫʜʝʥʪʠʪʝ ʩʨʝʱʘʪ ʟʘʪʨʫʜʥʝʥʠ ̫ ʧʨʠ ʩʲʩʪʘʚʷʥʝ ʥʘ ʦʙʦʙʱʝʥ 
ʘʣʛʦʨʠʪʲʤ. 

Mʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʟʥʘʥʠʷ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ 
ʘʣʛʦʨʠʪʤʠ. ɿʘʙʝʣʷʟʘʥʦʪʦ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʤʝʞʜʫʧʨʝʜʤʝʪʥʠʪʝ ʚʨʲʟʢʠ ʩ 
ʤʘʪʝʤʘʪʠʢʘʪʘ ʝ ʪʨʝʚʦʞʥʦ. 

ɺʩʠʯʢʦ ʪʦʚʘ ʧʦʢʘʟʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠʷ ʩʪʠʣ ʥʘ 
ʤʠʩʣʝʥʝ, ʢʦʡʪʦ ʝ ʩʚʲʨʟʘʥ ʩʲʩ ʩʧʦʩʦʙʥʦʩʪʪʘ ʟʘ ʘʙʩʪʨʘʢʪʥʦʩʪ ʥʘ ʤʠʩʣʝʥʝʪʦ, 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʨʝʰʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʘʡ-
ʝʬʝʢʪʠʚʥʠʷʪ ʦʪ ʪʷʭ. 

ʊʘʟʠ ʟʘʜʘʯʘ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ ʤʦʪʠʚʠʨʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ (ʩʲʱʦ ʠ ʥʘ 
ʫʯʝʥʠʮʠʪʝ) ʟʘ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʥʘʥʠʷ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʧʨʠ 
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ʨʝʰʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʪʠʯʥʠ ʟʘʜʘʯʠ. ɿʘ ʥʘʩʦʯʚʘʥʝ ʢʲʤ ʪʲʨʩʝʥʝ ʥʘ ʨʘʟʣʠʯʥʠ 
ʨʝʰʝʥʠʷ ʥʘ ʧʨʦʙʣʝʤʠ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʘʡ-ʝʬʝʢʪʠʚʥʠʷ ʦʪ ʪʷʭ. 
ʂʦʥʮʝʥʪʨʠʨʘʥʝʪʦ ʥʘ ʚʥʠʤʘʥʠʝʪʦ ʚʲʨʭʫ ʥʘʤʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʝʜʥʘ ʟʘʜʘʯʘ ʩʲʟʜʘʚʘ ʫʤʝʥʠʝ ʝʜʠʥ ʠ ʩʲʱʠ ʦʙʝʢʪ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ 
ʦʪ ʨʘʟʣʠʯʥʠ ʛʣʝʜʥʠ ʪʦʯʢʠ ʠ ʨʘʟʚʠʚʘ ʛʲʚʢʘʚʦʩʪʪʘ ʥʘ ʤʠʩʣʝʥʝʪʦ. 

3. ʇʚʬʰʞʦʡʞ ʡ ʙʤʜʧʩʡʫʥʡʠʙʯʡʸ. 

ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷʪʘ ʯʝʩʪʦ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʠʟʫʯʘʚʘʥʝ ʥʘ ʝʜʠʥ 
ʦʪ ʘʣʛʦʨʠʪʤʠʯʥʠʪʝ ʝʟʠʮʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʅʦ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʝʜʥʘ ʦʪ 
ʦʩʥʦʚʥʠʪʝ ʮʝʣʠ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ï ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʠʩʣʝʥʝ, ʩʝ ʥʫʞʜʘʝʤ ʦʪ ʩʨʝʜʩʪʚʘ ʟʘ ʥʝʡʥʦʪʦ ʜʦʩʪʠʛʘʥʝ. 
ʊʘʢʦʚʘ ʩʨʝʜʩʪʚʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʥʝ ʢʘʪʦ ʫʤʝʥʠʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 
ʥʘ ʢʦʤʧʶʪʲʨʘ, ʘ ʢʘʪʦ ʥʘʫʢʘ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ. ʇʨʠ ʪʦʚʘ 
ʘʣʛʦʨʠʪʤʠʯʥʠʷʪ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʝʜʠʥ ʦʪ ʥʘʯʠʥʠʪʝ ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ. 

ʇʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʜʠʥ ʘʣʛʦʨʠʪʲʤ ʦʙʫʯʘʝʤʠʪʝ ʘʥʘʣʠʟʠʨʘʪ, ʩʨʘʚʥʷʚʘʪ, 
ʦʧʠʩʚʘʪ ʨʘʟʣʠʯʥʠ ʩʪʨʘʪʝʛʠʠ ʟʘ ʜʝʡʩʪʚʠʝ, ʤʦʛʘʪ ʜʘ ʧʨʘʚʷʪ ʠʟʚʦʜʠ ʠ ʜʘ ʩʠ 
ʠʟʨʘʙʦʪʚʘʪ ʥʘʚʠʮʠ ʟʘ ʠʟʣʘʛʘʥʝ ʥʘ ʤʠʩʣʠʪʝ ʩʠ ʚ ʩʪʨʦʛʘ ʣʦʛʠʯʝʩʢʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ. ʇʨʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʪʝʟʠ ʘʣʛʦʨʠʪʤʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʦʩʪʠ 
ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʪʦ ʣʠʥʝʡʥʦʩʪ (ʨʝʜ ʥʘ ʦʧʝʨʘʮʠʠʪʝ), ʨʘʟʢʣʦʥʝʥʠʝ (ʫʩʣʦʚʝʥ 
ʦʧʝʨʘʪʦʨ), ʧʦʚʪʦʨʝʥʠʝ (ʮʠʢʲʣ ʩʲʩ ʩʣʝʜʫʩʣʦʚʠʝ ʠ ʜʝʪʝʨʤʠʥʠʨʘʥ ʮʠʢʲʣ). ʉ 
ʧʦʤʦʱʪʘ ʥʘ ʪʝʟʠ ʝʣʝʤʝʥʪʘʨʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʘʣʛʦʨʠʪʤʠ 
ʩ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʩʣʦʞʥʦʩʪ. ɸʣʛʦʨʠʪʤʠʯʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 
ʧʨʝʜʧʠʩʘʥʠʝ ʦʪ ʘʣʛʦʨʠʪʤʠʯʝʥ ʪʠʧ ʤʦʞʝ ʜʘ ʩʪʘʚʘ ʧʦ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ: 

¶ ʉʪʲʧʢʠʪʝ (ʧʨʝʜʧʠʩʘʥʠʷʪʘ) ʩʝ ʜʘʚʘʪ ʚ ʛʦʪʦʚ ʚʠʜ ʠ ʦʙʫʯʘʚʘʥʠʪʝ 
ʧʨʝʤʠʥʘʚʘʪ ʢʲʤ ʨʝʰʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠʪʝ 
ʜʝʡʩʪʚʠʷ, ʟʘʜʘʜʝʥʠ ʚ ʘʣʛʦʨʠʪʲʤʘ (ʩʣʝʜ ʧʨʝʜʚʘʨʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʪʝʟʠ 
ʦʧʝʨʘʮʠʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ). ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʠʟʛʨʘʞʜʘʪ ʫʤʝʥʠʷ ʟʘ 
ʩʪʨʠʢʪʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʢʨʘʝʥ ʙʨʦʡ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʜʝʡʩʪʚʠʷ. 

¶ ʆʨʛʘʥʠʟʠʨʘ ʩʝ ʧʨʝʦʪʢʨʠʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʦʪ ʦʙʫʯʘʚʘʥʠʪʝ (ʧʦʜ 
ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣ). ʊʦʚʘ ʝ ʪʚʦʨʯʝʩʢʠ ʧʨʦʮʝʩ ʠ ʜʦʧʨʠʥʘʩʷ ʟʘ 
ʠʥʪʝʣʝʢʪʫʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ. ʊʦ ʝ ʩʚʲʨʟʘʥʦ ʩ ʪʘʢʠʚʘ ʤʠʩʣʦʚʥʠ 
ʜʝʡʥʦʩʪʠ ʢʘʪʦ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʙʣʝʤʘ (ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʭʦʜʥʠ ʜʘʥʥʠ ʠ 
ʠʟʭʦʜʥʠ ʨʝʟʫʣʪʘʪʠ, ʜʝʪʘʡʣʠʟʘʮʠʷ, ʢʦʥʢʨʝʪʠʟʘʮʠʷ, ʦʙʦʙʱʝʥʠʝ) ʠ ʩʠʥʪʝʟ 
(ʨʘʟʜʝʣʷʥʝʪʦ ʤʫ ʥʘ ʦʪʜʝʣʥʠ ʝʪʘʧʠ ʠʣʠ ʝʣʝʤʝʥʪʘʨʥʠ ʜʝʡʩʪʚʠʷ). 

¶ ɼʘʚʘ ʩʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʩʲʩʪʘʚʷʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ. 

4. ʀʙʣʤʷʰʞʦʡʞ. 

ʈʝʰʘʚʘʥʝʪʦ ʥʘ ʧʨʦʙʣʝʤʠ ʝ ʧʨʠʩʲʱʦ ʥʘ ʚʩʷʢʘ ʥʘʫʯʥʘ ʦʙʣʘʩʪ ʠ ʘʢʘʜʝʤʠʯʥʘ 
ʜʠʩʮʠʧʣʠʥʘ. ɺʩʷʢʘ ʜʠʩʮʠʧʣʠʥʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʚʠʜʦʚʝʪʝ 
ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʪʷ ʦʪʧʨʘʚʷ, ʢʘʢʪʦ ʠ ʦʪ ʤʝʪʦʜʦʣʦʛʠʷʪʘ, ʢʦʷʪʦ ʪʷ ʠʟʧʦʣʟʚʘ ʟʘ 
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ʧʨʝʦʜʦʣʷʚʘʥʝʪʦ ʠʤ. ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʥʠ ʜʘʚʘʪ 
ʥʷʢʦʠ ʥʦʚʠ ʠ ʤʦʱʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʩʘ ʧʨʠʣʦʞʠʤʠ 
ʚʲʚ ʚʩʠʯʢʠ ʥʘʫʯʥʠ ʜʠʩʮʠʧʣʠʥʠ. ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʟʥʘʥʠʷʪʘ, ʪʝʭʥʠʢʠʪʝ ʠ 
ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ ʦʪʢʨʠʚʘʥʝ, ʬʦʨʤʫʣʠʨʘʥʝ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʩʘ 
ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʦʙʣʘʩʪʪʘ. ʅʦ ʠʤʘ ʨʝʜʠʮʘ ʘʩʧʝʢʪʠ ʦʪ ʧʨʦʮʝʩʘ ʥʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʝʜʥʘ ʟʘʜʘʯʘ, ʢʦʠʪʦ ʩʘ ʦʙʱʠ ʟʘ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʠ ʤʦʞʝ ʜʘ ʠʤʘ ʪʨʘʥʩʬʝʨ ʥʘ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʩʬʝʨʠ. 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠ ʠ ʧʨʝʜʧʠʩʘʥʠʷ ʚ ʦʙʫʯʝʥʠʝʪʦ ʝ ʝʜʠʥ ʥʘʯʠʥ ʟʘ 
ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ɸʣʛʦʨʠʪʤʠʟʘʮʠʷʪʘ ʥʘ ʫʯʝʙʥʘʪʘ ʜʝʡʥʦʩʪ 
ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʪʝʦʨʝʪʠʯʥʠʷ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʷʚʘ ʥʘʛʣʝʜʥʦ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ 
ʩʠʩʪʝʤʥʘʪʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʠʟʫʯʘʚʘʥʠʪʝ ʷʚʣʝʥʠʷ, ʟʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʪʷʭʥʦʪʦ 
ʫʩʚʦʷʚʘʥʝ ʩ ʦʛʣʝʜ ʩʧʘʟʚʘʥʝ ʧʨʠʥʮʠʧʘ ʥʘ ʩʠʩʪʝʤʥʦʩʪ ʚ ʦʙʫʯʝʥʠʝʪʦ.  
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ʃɹʃ ɽɹ ʈʇɽʇɺʉʁʅ ʇɺʌʐɾʆʁɾʋʇ ʈʇ ʈʉʇɼʉɹʅʁʉɹʆɾ 
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ʜʦʮ. ʜ-ʨ ʍʨʠʩʪʦ ʂʨʫʰʢʦʚ, ʄʘʨʛʘʨʠʪʘ ʂʨʫʰʢʦʚʘ,  
ɼʠʣʷʥʘ ʂʨʫʰʢʦʚʘ 

ʌʄʀ ʧʨʠ ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò 
ʇʣʦʚʜʠʚ, ʫʣ. Ăʎʘʨ ɸʩʝʥò 24 

ʈʝʟʶʤʝ: ʇʦʨʘʜʠ ʨʘʟʣʠʯʥʠ ʧʨʠʯʠʥʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʧʨʘʚʷʪ ʧʲʨʚʠʪʝ 
ʩʠ ʩʪʲʧʢʠ ʚ ʫʩʚʦʷʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʝʜʚʘ ʩʣʝʜ ʚʣʠʟʘʥʝʪʦ ʠʤ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
ɿʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʠʤ ʙʝ ʨʘʟʨʘʙʦʪʝʥʘ ʤʝʪʦʜʠʢʘ, ʢʦʷʪʦ ʠʟʧʦʣʟʚʘ 
ʘʚʪʦʨʩʢʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʚʘʱʘ ʥʘʙʦʨ ʦʪ ʚʠʟʫʘʣʠʟʠʨʘʥʠ ʘʣʛʦʨʠʪʤʠ ʠ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʪʝʩʪ [3]. ɺ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʝ ʥʘʧʨʘʚʝʥ ʘʥʘʣʠʟ ʥʘ 
ʩʪʫʜʝʥʪʩʢʠʪʝ ʤʥʝʥʠʷ ʦʪʥʦʩʥʦ ʠʟʧʦʣʟʚʘʥʘʪʘ ʤʝʪʦʜʠʢʘ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩʘ 
ʠʤ ʢʲʤ ʜʠʩʮʠʧʣʠʥʘʪʘ, ʘʪʨʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʦʜʥʝʩʝʥʠʷ ʤʘʪʝʨʠʘʣ ʠ ʥʝʛʦʚʘʪʘ 
ʨʘʟʙʠʨʘʝʤʦʩʪ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʝʪʦʜʠʢʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ 

ɻʳʛʞʝʞʦʡʞ 

ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʝ ʜʠʩʮʠʧʣʠʥʘ, ʩ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʢʦʷʪʦ ʩʝ ʟʘʪʨʫʜʥʷʚʘʪ 
ʜʘʞʝ ʩʪʫʜʝʥʪʠ ʦʪ ʩʧʝʮʠʘʣʥʦʩʪ ʠʥʬʦʨʤʘʪʠʢʘ. ʆʩʦʙʝʥʦ ʧʨʦʙʣʝʤʥʘ ʝ ʧʲʨʚʘʪʘ 
ʛʦʜʠʥʘ, ʚ ʢʦʷʪʦ ʩʝ ʧʦʩʪʘʚʷʪ ʦʩʥʦʚʠʪʝ. ɽʜʠʥʠʮʠ ʩʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʜʨʫʛʠ 
ʩʧʝʮʠʘʣʥʦʩʪʠ ʠʟʫʯʘʚʘʱʠ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʦʠʪʦ ʫʩʧʷʚʘʪ ʜʘ ʧʨʝʦʜʦʣʝʷʪ ʫʩʧʝʰʥʦ 
ʥʘʯʘʣʥʠʪʝ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʫʧʨʘʚʣʷʚʘʱʠ 
ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ. ʊʨʫʜʥʦʪʦ ʥʘʯʘʣʦ ʦʙʝʟʢʫʨʘʞʘʚʘ ʦʩʪʘʥʘʣʠʪʝ 
ʦʙʫʯʘʝʤʠ ʠ ʚʲʧʨʝʢʠ ʧʦʧʫʣʷʨʥʦʩʪʪʘ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ, ʪʝ ʠʟʛʫʙʚʘʪ ʠʥʪʝʨʝʩ ʢʲʤ 
ʥʝʷ. ɸ ʜʦʨʠ ʠ ʟʘ ʥʘʡ-ʫʤʝʣʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣ ʝ ʮʷʣʦ ʠʟʧʠʪʘʥʠʝ ʜʘ ʛʨʘʙʥʝ 
ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʟʘʣʘ, ʧʲʣʥʘ ʩ ʪʘʢʠʚʘ ʩʪʫʜʝʥʪʠ, ʠ ʜʘ ʛʦ ʟʘʜʲʨʞʠ ʜʦ ʢʨʘʷ ʥʘ 
ʟʘʥʷʪʠʝʪʦ.  

ɿʘʱʦ ʩʝ ʧʦʣʫʯʘʚʘ ʪʘʢʘ? ɿʘʱʦʪʦ, ʢʘʢʪʦ ʧʨʠ ʛʣʝʜʘʥʝʪʦ ʥʘ ʭʫʙʘʚ ʬʠʣʤ, ʪʘʢʘ 
ʠ ʧʨʠ ʢʘʯʝʩʪʚʝʥʦʪʦ ʧʨʝʧʦʜʘʚʘʥʝ, ʥʦʚʠʪʝ ʟʥʘʥʠʷ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ 
ʠʥʪʝʨʝʩʘ ʥʘ ʦʙʫʯʘʝʤʠʷ. ʇʨʝʤʠʥʝ ʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʢʲʤ ʩʫʭʘ ʪʝʦʨʠʷ, ʚʝʜʥʘʛʘ 
ʨʘʟʩʝʷʥʦʩʪʪʘ ʩʝ ʧʦʚʠʰʘʚʘ. ɺʤʝʩʪʦ ʪʦʚʘ, ʪʦʡ ʤʦʞʝ ʜʘ ʥʘʙʣʝʛʥʝ ʥʘ ʧʨʠʤʝʨʠʪʝ, 
ʢʦʠʪʦ ʜʘʚʘʪ ʥʘ ʪʝʦʨʠʷʪʘ ʧʦ-ʨʝʘʣʥʠ ʦʯʝʨʪʘʥʠʷ. ɽʜʠʥ ʭʫʙʘʚ ʠ ʘʪʨʘʢʪʠʚʝʥ 
ʧʨʠʤʝʨ ʱʝ ʙʲʜʝ ʧʦ-ʣʝʩʥʦ ʟʘʧʦʤʥʝʥ ʠ ʫʩʚʦʝʥ, ʦʪʢʦʣʢʦʪʦ ʧʨʘʚʠʣʘ ʠ ʜʝʬʠʥʠʮʠʠ, 
ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʟʘʟʫʙʨʝʥʠ ʟʘ ʤʦʤʝʥʪʘ ʠ ʩʢʦʨʦ ʟʘʙʨʘʚʝʥʠ.  

ɿʘ ʜʘ ʠʤʘʰ ʞʝʣʘʥʠʝ ʜʘ ʥʘʫʯʠʰ ʥʝʱʦ, ʪʨʷʙʚʘ ʜʘ ʟʥʘʝʰ ʟʘʱʦ ʪʠ ʝ ʧʦʣʝʟʥʦ, 
ʠʤʘ ʣʠ ʨʝʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʞʠʚʦʪʘ ʠʣʠ ʙʠ ʣʠ ʪʠ ʩʚʲʨʰʠʣʦ ʨʘʙʦʪʘ ʚ 

                                                 
*
 ʊʦʟʠ ʜʦʢʣʘʜ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥ ʦʪ ʜʦʛʦʚʦʨʠ ʈʉ09-ʌʄʀ-014 ʠ ʀʉ-ʄ-4 
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ʧʨʦʬʝʩʠʷʪʘ. ʆʱʝ ʦʪ ʧʲʨʚʘʪʘ ʣʝʢʮʠʷ ʪʨʷʙʚʘ ʜʘ ʫʙʝʜʠʤ ʩʪʫʜʝʥʪʠʪʝ, ʯʝ ʪʦʚʘ, 
ʢʦʝʪʦ ʱʝ ʥʘʫʯʘʪ, ʝ ʚʘʞʥʦ, ʪʨʷʙʚʘ ʜʘ ʠʤ ʧʦʢʘʞʝʤ ʚʩʠʯʢʠ ʩʬʝʨʠ, ʚ ʢʦʠʪʦ ʤʦʞʝ 
ʜʘ ʩʝ ʧʨʠʣʦʞʠ. ʍʫʙʘʚʦ ʝ ʜʘ ʛʨʘʙʥʝʤ ʚʥʠʤʘʥʠʝʪʦ ʠʤ ʠ ʜʘ ʫʚʝʣʠʯʠʤ ʝʥʪʫʩʠʘʟʤʘ 
ʠʤ, ʢʘʪʦ ʠʤ ʧʦʢʘʞʝʤ ʛʦʪʦʚʠ ʤʘʱʘʙʥʠ ʧʨʦʜʫʢʪʠ, ʠʟʛʦʪʚʝʥʠ ʩʲʩ ʩʲʦʪʚʝʪʥʠʷ ʝʟʠʢ 
ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʊʦʚʘ ʚʝʜʥʘʛʘ ʱʝ ʠʤ ʜʦʢʘʞʝ, ʯʝ ʪʦʚʘ, ʩ ʢʦʝʪʦ ʱʝ ʩʝ 
ʟʘʥʠʤʘʚʘʪ ʝ ʤʦʜʝʨʥʦ ʠ ʧʨʠʣʦʞʠʤʦ. ɿʘ ʮʝʣʪʘ ʙʝ ʨʝʘʣʠʟʠʨʘʥʘ ʢʦʤʧʶʪʲʨʥʘ 
ʩʠʩʪʝʤʘ, ʚ ʢʦʷʪʦ ʩʘ ʚʠʟʫʘʣʠʟʠʨʘʥʠ ʥʘʜ 15 ʦʩʥʦʚʥʠ ʘʣʛʦʨʠʪʲʤʘ [1], ʘ ʟʥʘʥʠʷʪʘ 
ʩʝ ʦʮʝʥʷʚʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʦʪ ʪʝʩʪʦʚ ʤʦʜʫʣ. ɺʩʠʯʢʦ ʝ ʨʝʘʣʠʟʠʨʘʥʦ ʥʘ ʝʟʠʢʘ, 
ʢʦʡʪʦ ʩʝ ʧʦʣʟʚʘ ʥʘ ʫʧʨʘʞʥʝʥʠʷ ï Delphi. ʉʠʩʪʝʤʘʪʘ ʝ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʘ ʩʲʩ 
ʩʪʫʜʝʥʪʠ ʦʪ ʌʄʀ (ʩʧʝʮʠʘʣʥʦʩʪ ʄʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ) ʠ ɹʠʦʣʦʛʠʯʝʩʢʠ 
ʬʘʢʫʣʪʝʪ (ʩʧʝʮʠʘʣʥʦʩʪ ɹʠʦʠʥʬʦʨʤʘʪʠʢʘ). ʉʣʝʜ ʘʥʘʣʠʟ ʥʘ ʧʨʦʚʝʜʝʥʠʪʝ ʧʨʝʟ 
ʧʦʩʣʝʜʥʘʪʘ ʩʝʩʠʷ ʠʟʧʠʪʠ ʥʘ ʪʝʟʠ ʩʧʝʮʠʘʣʥʦʩʪʠ, ʩʝ ʦʢʘʟʘ, ʯʝ ʩʣʘʙʠʪʝ ʦʮʝʥʢʠ ʚ 
ʩʨʘʚʥʝʥʠʝ ʩ ʤʠʥʘʣʘʪʘ ʛʦʜʠʥʘ ʩʘ ʥʘʤʘʣʝʣʠ ʩ 20% ʧʨʠ ʩʧʝʮʠʘʣʥʦʩʪ ʄʘʪʝʤʘʪʠʢʘ 
ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʩ 10% ʧʨʠ ɹʠʦʠʥʬʦʨʤʘʪʠʢʘ. ʇʦʚʠʰʠʣ ʩʝ ʝ ʠ ʩʨʝʜʥʠʷʪ ʫʩʧʝʭ. 
ʉʪʫʜʝʥʪʠʪʝ ʩʧʦʜʝʣʷʪ, ʯʝ ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʠ ʩʝ ʦʢʘʟʚʘʪ ʤʦʜʫʣʠʪʝ ʥʘ ʩʠʩʪʝʤʘʪʘ 
ʧʨʠ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ.  

ɹʦʙʤʡʠ ʦʙ ʥʦʞʦʡʸʫʙ ʦʙ ʪʫʬʝʞʦʫʡʫʞ 

ɹʷʭʘ ʘʥʢʝʪʠʨʘʥʠ 62 ʩʪʫʜʝʥʪʠ ʦʪ ʩʧʝʮʠʘʣʥʦʩʪʠ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ 
ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ, ʢʦʠʪʦ ʧʦʩʝʱʘʚʘʪ ʟʘʝʜʥʦ ʝʜʥʠ ʠ ʩʲʱʠ ʣʝʢʮʠʠ ʧʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ. ɼʚʝ ʪʨʝʪʠ ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʧʦʩʝʱʘʚʘʪ ʨʝʜʦʚʥʦ ʣʝʢʮʠʠ ʠ ʩʪʦʷʪ 
ʜʦ ʢʨʘʷ. ʆʩʪʘʥʘʣʘʪʘ ʝʜʥʘ ʪʨʝʪʘ ʠʜʚʘʪ ʨʷʜʢʦ ʠʣʠ ʥʝ ʦʩʪʘʚʘʪ ʟʘ ʚʪʦʨʘʪʘ ʯʘʩʪ, 
ʢʘʪʦ ʩʘ ʧʦʩʦʯʠʣʠ ʦʩʥʦʚʥʠ ʧʨʠʯʠʥʠ ʨʘʥʥʠʷ ʯʘʩ, ʭʦʜʝʥʝʪʦ ʥʘ ʨʘʙʦʪʘ, ʰʫʤʲʪ ʧʨʠ 
ʧʲʣʥʘ ʘʫʜʠʪʦʨʠʷ ʠʣʠ ʩʢʫʢʘʪʘ. ɹʦʣʰʠʥʩʪʚʦʪʦ ʩʪʫʜʝʥʪʠ (87%) ʩʤʷʪʘ, ʯʝ ʪʨʷʙʚʘ 
ʜʘ ʩʝ ʥʘʤʘʣʠ ʪʝʦʨʝʪʠʯʥʘʪʘ ʯʘʩʪ ʠ ʜʘ ʩʝ ʜʘʚʘʪ ʧʦʚʝʯʝ ʧʨʠʤʝʨʠ. ɺ ʪʦʚʘ 
ʦʪʥʦʰʝʥʠʝ ʩʘ ʧʦʢʘʟʘʪʝʣʥʠ ʠ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ăʇʦ-ʣʝʩʥʦ ʣʠ ʱʝ 
ʚʲʟʧʨʠʝʤʘʪʝ ʤʘʪʝʨʠʘʣʘ, ʘʢʦ ʛʣʝʜʘʪʝ ʘʥʠʤʠʨʘʥ ʧʨʠʤʝʨ?ò 

ʘ) ʇʦ-ʩʢʦʨʦ ʥʝ. 

ʙ) ʉʘʤʦ, ʘʢʦ ʘʥʠʤʘʮʠʷʪʘ ʝ ʥʘʠʩʪʠʥʘ ʜʦʙʨʘ. 

ʚ) ʈʘʟʙʠʨʘ ʩʝ, ʚʩʷʢʘ ʘʥʠʤʘʮʠʷ ʝ ʧʦ-ʜʦʙʨʘ ʦʪ ʩʫʭʘ ʪʝʦʨʠʷ. 

ʉʘʤʦ 4 ʩʪʫʜʝʥʪʘ ʦʪʨʠʯʘʪ ʧʦʣʟʘʪʘ ʦʪ ʪʘʢʠʚʘ ʧʨʠʤʝʨʠ. ɹʦʣʰʠʥʩʪʚʦʪʦ ʙʠʭʘ 
ʩʝ ʨʘʜʚʘʣʠ ʥʘ ʚʩʝʢʠ ʘʥʠʤʠʨʘʥ ʧʨʠʤʝʨ. ʅʘ ʜʠʘʛʨʘʤʘʪʘ ʦʪʣʷʚʦ ʝ ʙʨʦʷʪ ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ, ʠʟʙʨʘʣʠ ʩʲʦʪʚʝʪʥʠʷ ʦʪʛʦʚʦʨ, ʘ ʦʪʜʷʩʥʦ ʧʨʦʮʝʥʪʲʪ ʥʘ ʪʦʟʠ ʙʨʦʡ: 

 
ʅʘʧʦʩʣʝʜʲʢ ʢʦʤʧʶʪʲʨʥʠʪʝ ʧʨʝʟʝʥʪʘʮʠʠ ʩʪʘʥʘʭʘ ʝʜʥʠ ʦʪ ʥʘʡ-

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʧʦʤʦʱʥʠʮʠ ʥʘ ʣʝʢʪʦʨʠʪʝ. ʂʘʢ ʩʪʫʜʝʥʪʠʪʝ ʛʠ ʦʮʝʥʷʚʘʪ ʩʝ 
ʚʠʞʜʘ ʦʪ ʜʘʜʝʥʠʪʝ ʦʪʛʦʚʦʨʠ ʥʘ ʚʲʧʨʦʩʘ Ăʍʘʨʝʩʚʘʪʝ ʣʠ ʧʨʝʟʝʥʪʘʮʠʠʪʝ?ò 
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ʘ) ɼʘ, ʚ ʪʷʭ ʤʘʪʝʨʠʘʣʲʪ ʝ ʥʘʧʠʩʘʥ ʢʨʘʪʢʦ ʠ ʷʩʥʦ ʠ ʪʘʢʘ ʝ ʧʦ-ʣʝʩʝʥ ʟʘ ʫʯʝʥʝ. 
ʙ) ʅʝ. ʇʨʝʟʝʥʪʘʮʠʠʪʝ ʩʘ ʩʢʫʯʥʠ. 

ʚ) ɸʢʦ ʚ ʧʨʝʟʝʥʪʘʮʠʷʪʘ ʥʷʤʘ ʢʘʨʪʠʥʢʠ, ʥʝ ʤʦʞʝ ʜʘ ʤʝ ʚʧʝʯʘʪʣʠ. 

ʆʪ ʜʠʘʛʨʘʤʘʪʘ ʩʝ ʚʠʞʜʘ, ʯʝ ʥʘʣʠʯʥʠʪʝ ʧʨʝʟʝʥʪʘʮʠʠ ʟʘʜʦʚʦʣʷʚʘʪ 
ʙʦʣʰʠʥʩʪʚʦʪʦ ʘʥʢʝʪʠʨʘʥʠ: 

 
ʂʦʤʧʶʪʲʨʥʠʷʪ ʪʝʩʪ ʝ ʫʜʦʙʝʥ ʥʘʯʠʥ ʟʘ ʠʟʧʠʪʚʘʥʝ, ʪʲʡ ʢʘʪʦ ʧʨʦʚʝʨʷʚʘʥʝʪʦ 

ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʩʪʘʚʘ ʘʚʪʦʤʘʪʠʯʥʦ. ʊʦʚʘ ʩʧʝʩʪʷʚʘ ʤʥʦʛʦ ʫʩʠʣʠʷ ʠ ʚʨʝʤʝ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ. ʆʩʚʝʥ ʪʦʚʘ ʩʪʫʜʝʥʪʲʪ ʤʦʞʝ ʚʝʜʥʘʛʘ ʜʘ ʨʘʟʙʝʨʝ ʦʮʝʥʢʘʪʘ ʩʠ 
ʩʣʝʜ ʠʟʧʠʪʘ. ɼʨʫʛʦ ʧʨʝʜʠʤʩʪʚʦ ʝ, ʯʝ ʛʝʥʝʨʠʨʘ ʩʣʫʯʘʡʥʦ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ 
ʚʲʧʨʦʩʠ. ʊʘʢʘ ʧʲʨʚʦ, ʥʷʤʘ ʜʘ ʩʝ ʧʨʝʧʠʩʚʘ ʥʘ ʠʟʧʠʪʘ ʠ ʚʪʦʨʦ- ʦʙʫʯʘʝʤʠʷʪ ʤʦʞʝ 
ʩʘʤ ʜʘ ʧʨʦʚʝʨʷʚʘ ʟʥʘʥʠʷʪʘ ʩʠ ʚʢʲʱʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʘʥʢʝʪʘʪʘ ʜʦʢʘʟʚʘʪ, ʯʝ 
ʦʙʫʯʘʝʤʠʪʝ ʩʘ ʜʦʚʦʣʥʠ ʦʪ ʪʦʟʠ ʪʠʧ ʠʟʧʠʪʚʘʥʝ ï 79% ʦʪ ʟʘʧʠʪʘʥʠʪʝ ʧʦʩʦʯʚʘʪ 
ʢʦʤʧʶʪʲʨʥʠʷ ʪʝʩʪ ʢʘʪʦ ʧʦʣʝʟʝʥ ʟʘ ʟʥʘʥʠʷʪʘ ʠ ʫʜʦʙʝʥ ʟʘ ʠʟʧʠʪʘ. ɼʨʫʛʠ 19 % 
ʩʤʷʪʘʪ, ʯʝ ʝ ʧʦʣʝʟʝʥ ʟʘ ʟʥʘʥʠʷʪʘ, ʥʦ ʛʠ ʧʨʠʪʝʩʥʷʚʘ ʥʘ ʠʟʧʠʪʘ. ʉʘʤʦ ʝʜʠʥ 
ʘʥʢʝʪʠʨʘʥ ʪʚʲʨʜʠ, ʯʝ ʥʷʤʘ ʧʦʣʟʘ ʦʪ ʥʝʛʦ. 

ʋʯʝʙʥʠʮʠʪʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʘ ʝʜʠʥ ʦʪ ʦʩʥʦʚʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ ʟʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʟʥʘʥʠʷ ʠ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ 
ʧʦʜʛʦʪʦʚʢʘ. ʅʦ ʜʘʣʠ ʪʝ ʥʝ ʩʘ ʥʘʧʠʩʘʥʠ ʧʨʝʢʘʣʝʥʦ ʩʣʦʞʥʦ? ʉʘʤʦ 3% ʦʪ 
ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʤʷʪʘʪ ʪʘʢʘ. ʇʦʚʝʯʝʪʦ ʦʪ ʟʘʧʠʪʘʥʠʪʝ ï 82% ʧʦʣʟʚʘʪ ʫʯʝʙʥʠʮʠʪʝ 
ʠ ʩʤʷʪʘʪ, ʯʝ ʩʘ ʥʘʧʠʩʘʥʠ ʥʘ ʜʦʩʪʲʧʝʥ ʠ ʨʘʟʙʠʨʘʝʤ ʝʟʠʢ. ʅʝ ʧʦʣʟʚʘʪ ʫʯʝʙʥʠʮʠ 
15% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʢʘʪʦ ʨʘʟʯʠʪʘʪ ʩʘʤʦ ʥʘ ʣʝʢʮʠʠ ʠ ʫʧʨʘʞʥʝʥʠʷ. 

ʅʘ ʚʲʧʨʦʩʘ Ăʂʦʷ ʯʘʩʪ ʦʪ ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʙʝʰʝ ʥʘʡ-ʪʨʫʜʥʦ ʜʘ 
ʫʩʚʦʠʪʝ ʠ ʟʘʱʦ?ò ʘʥʢʝʪʠʨʘʥʠʪʝ ʜʘʚʘʪ ʨʘʟʣʠʯʥʠ ʦʪʛʦʚʦʨʠ. ʇʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ 
ʩʪʫʜʝʥʪʠʪʝ ʧʦʩʦʯʚʘʪ ʫʚʦʜʥʘʪʘ ʯʘʩʪ ʠ ʤʘʩʠʚʠʪʝ, ʜʨʫʛʠ ʦʧʨʝʜʝʣʷʪ 
ʧʦʜʧʨʦʛʨʘʤʠʪʝ ʢʘʪʦ ʥʘʡ-ʪʨʫʜʥʠ, ʘ ʟʘ ʪʨʝʪʠ ʥʷʤʘ ʥʠʱʦ ʩʣʦʞʥʦ ʚ 
ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. ʇʨʠʯʠʥʠʪʝ, ʢʦʠʪʦ ʜʘʚʘʪ, ʦʙʠʢʥʦʚʝʥʦ ʩʘ, ʯʝ ʥʝ ʩʘ ʧʦʣʦʞʠʣʠ 
ʜʦʩʪʘʪʲʯʥʦ ʫʩʠʣʠʷ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝʪʦ ʥʘ ʥʦʚʠʷ ʤʘʪʝʨʠʘʣ. 

ʋʤʝʥʠʷʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʩʝ ʛʨʘʜʷʪ ʩʪʲʧʢʘ ʧʦ ʩʪʲʧʢʘ. ʇʨʝʧʦʜʘʚʘʪʝʣʷʪ ʠʤʘ 
ʢʣʶʯʦʚʘ ʨʦʣʷ ʚ ʪʦʚʘ. ɸʢʦ ʧʦʜʥʘʩʷ ʤʘʪʝʨʠʘʣʘ ʨʘʟʙʠʨʘʝʤʦ ʠ ʠʥʪʝʨʝʩʥʦ, ʱʝ 
ʩʲʙʫʜʠ ʫ ʦʙʫʯʘʝʤʠʪʝ ʞʘʞʜʘ ʟʘ ʧʦʚʝʯʝ ʟʥʘʥʠʷ. ʊʦʚʘ ʜʦʢʘʟʚʘ ʠ ʩʣʝʜʚʘʱʠʷ 
ʚʲʧʨʦʩ. ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʤʝʪʦʜʠʢʘ, 87% ʦʪ ʟʘʧʠʪʘʥʠʪʝ 
ʦʧʨʝʜʝʣʷʪ ʣʝʢʮʠʠʪʝ ʢʘʪʦ ʧʨʝʧʦʜʘʚʘʥʠ ʨʘʟʙʠʨʘʝʤʦ ʠ ʥʘ ʚʠʩʦʢʦ ʥʠʚʦ.  

ʃʝʢʮʠʠʪʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʧʦ ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʤʝʪʦʜʠʢʘ 

ʘ) ʩʘ ʥʘ ʚʠʩʦʢʦ ʥʠʚʦ ʠ ʩʝ ʧʨʝʜʘʚʘʪ ʥʝʨʘʟʙʠʨʘʝʤʦ. 
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ʙ) ʩʘ ʥʘ ʚʠʩʦʢʦ ʥʠʚʦ ʠ ʩʝ ʧʨʝʜʘʚʘʪ ʨʘʟʙʠʨʘʝʤʦ. 

ʚ) ʩʘ ʥʘ ʥʠʩʢʦ ʥʠʚʦ ʠ ʩʢʫʯʥʠ. 

 
ɼʦʢʘʪʦ ʣʝʢʮʠʠʪʝ ʜʘʚʘʪ ʧʦʚʝʯʝ ʪʝʦʨʠʷ, ʫʧʨʘʞʥʝʥʠʷʪʘ ʧʦʤʘʛʘʪ ʜʘ ʩʝ ʫʩʚʦʷʪ 

ʟʥʘʥʠʷʪʘ ʠ ʥʘ ʧʨʘʢʪʠʢʘ. ɺʩʠʯʢʠ ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʧʦʩʝʱʘʚʘʪ ʫʧʨʘʞʥʝʥʠʷ, ʢʘʪʦ 
79% ʦʪ ʪʷʭ ʭʦʜʷʪ ʚʩʝʢʠ ʧʲʪ, 60% ʩʤʷʪʘʪ, ʯʝ ʫʧʨʘʞʥʝʥʠʷʪʘ ʠ ʣʝʢʮʠʠʪʝ ʩʘ 
ʝʜʥʘʢʚʦ ʧʦʣʝʟʥʠ, ʘ ʧʨʠ 35% ʦʪ ʟʘʧʠʪʘʥʠʪʝ ʤʘʪʝʨʠʘʣʲʪ ʩʪʘʚʘ ʧʦ-̫ ʩʝʥ ʠʤʝʥʥʦ 
ʧʨʠ ʧʨʘʢʪʠʢʘʪʘ.  

ʉʣʝʜʚʘʱʠʷʪ ʚʲʧʨʦʩ ʦʪ ʘʥʢʝʪʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʟʘ ʧʦʚʝʯʝ ʦʪ ʧʦʣʦʚʠʥʘʪʘ 
ʩʪʫʜʝʥʪʠ ʠʤʘ ʟʥʘʯʝʥʠʝ ʢʘʢʲʚ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʫʯʘʪ.  

ʀʤʘ ʣʠ ʟʥʘʯʝʥʠʝ ʥʘ ʢʘʢʲʚ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʘ ʫʧʨʘʞʥʝʥʠʷʪʘ? 

ʘ) ʅʝ, ʟʘʱʦʪʦ ʠʜʝʠʪʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʝʟʠʮʠ ʩʘ ʝʜʥʘʢʚʠ. 

ʙ) ɼʘ, ʟʘʱʦʪʦ ʩʠʥʪʘʢʩʠʩʲʪ ʠʤ ʝ ʨʘʟʣʠʯʝʥ. 

ʚ) ɼʨʫʛʦ (ʫʪʦʯʥʝʪʝ) .......................................................................................... 

 
ʇʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʟʘ ʝʟʠʢʘ, ʥʘ ʢʦʡʪʦ ʧʨʦʛʨʘʤʠʨʘʪ, ʩʘ 

ʨʘʟʣʠʯʥʠ. 61% ʦʪ ʪʷʭ ʭʘʨʝʩʚʘʪ ʇʘʩʢʘʣ (Delphi), ʟʘʱʦʪʦ ʟʘ ʪʷʭ ʝ ʧʦ-ʣʝʩʝʥ ʟʘ 
ʫʩʚʦʷʚʘʥʝ. ʅʦ ʥʝ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ (34%) ʞʝʣʘʷʪ ʜʘ ʠʟʫʯʘʚʘʪ ʉ++, 
ʧʦʨʘʜʠ ʧʦ-h ʠʨʦʢʦʪʦ ʤʫ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ 
ʨʝʘʣʠʟʘʮʠʷ ʚ ʢʦʤʧʶʪʲʨʥʠ ʬʠʨʤʠ. ʉʘʤʦ 5% ʠʩʢʘʪ ʜʨʫʛ ʝʟʠʢ, ʥʘʧʨ. Java. 

ɺʩʝʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣ ʩʠ ʝ ʟʘʜʘʚʘʣ ʧʦʥʝ ʚʝʜʥʲʞ ʚʲʧʨʦʩʘ ʟʘʱʦ ʥʷʢʦʠ 
ʩʪʫʜʝʥʪʠ ʠʟʧʦʣʟʚʘʪ ʢʦʤʧʶʪʨʠʪʝ ʟʘ ʠʛʨʠ, ʩʣʝʜ ʢʘʪʦ ʩʘ ʜʦʰʣʠ, ʟʘ ʜʘ ʫʯʘʪ? ʉʘʤʦ 
56% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʫʯʘʩʪʚʘʪ ʘʢʪʠʚʥʦ ʚ ʯʘʩʘ, ʢʘʪʦ ʩʣʝʜʷʪ ʫʢʘʟʘʥʠʷʪʘ ʥʘ 
ʦʙʫʯʘʚʘʱʠʷ ʠ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ.  ʆʩʪʘʥʘʣʠʪʝ ʦʪʛʦʚʦʨʠ ʜʦʢʘʟʚʘʪ, ʯʝ ʪʝʟʠ, ʢʦʠʪʦ 
ʩʲʨʬʠʨʘʪ ʠʟ ʠʥʪʝʨʥʝʪ ʠʣʠ ʠʛʨʘʷʪ, ʥʝ ʤʦʛʘʪ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʯʘʩʘ, ʟʘʱʦʪʦ ʥʝ 
ʨʘʟʙʠʨʘʪ ʤʘʪʝʨʠʘʣʘ ʠ ʥʝ ʤʦʛʘʪ ʜʘ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠʪʝ. 

ʅʘ ʫʧʨʘʞʥʝʥʠʷ ʠʛʨʘʝʪʝ ʣʠ ʩ ʢʦʤʧʶʪʨʠʪʝ ʚʤʝʩʪʦ ʜʘ ʨʝʰʘʚʘʪʝ ʟʘʜʘʯʠ? 
ʘ) ʅʝ ʠʛʨʘʷ ʥʘ ʠʛʨʠ, ʘ ʫʯʘʩʪʚʘʤ ʘʢʪʠʚʥʦ ʚ ʯʘʩʘ. 

ʙ) ʀʛʨʘʷ, ʟʘʱʦʪʦ ʥʝ ʤʦʛʘ ʜʘ ʨʝʰʘʚʘʤ ʟʘʜʘʯʠʪʝ, ʧʦʥʝʞʝ ʥʝ ʧʦʟʥʘʚʘʤ 
ʤʘʪʝʨʠʘʣʘ. 
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ʚ) ʀʛʨʘʷ, ʟʘʱʦʪʦ ʥʝ ʤʦʛʘ ʜʘ ʨʝʰʘʚʘʤ ʟʘʜʘʯʠʪʝ, ʧʦʥʝʞʝ ʩʘ ʤʥʦʛʦ ʪʨʫʜʥʠ. 

ʛ) ʀʛʨʘʷ, ʟʘʱʦʪʦ ʥʝ ʤʠ ʝ ʠʥʪʝʨʝʩʥʦ. 

ʜ) ʀʛʨʘʷ, ʟʘʱʦʪʦ ʚʝʯʝ ʟʥʘʤ ʪʦʟʠ ʤʘʪʝʨʠʘʣ ʠ ʤʠ ʝ ʩʢʫʯʥʦ. 

 
ʂʦʛʘʪʦ ʦʙʫʯʘʚʘʱʠʪʝ ʨʘʟʙʠʨʘʪ ʤʘʪʝʨʠʘʣʘ, ʟʘ ʪʷʭ ʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ 

ʧʨʝʜʤʝʪʘ ʩʪʘʚʘ ʫʜʦʚʦʣʩʪʚʠʝ. ɸʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʥʝ ʦʙʷʩʥʷʚʘ ʜʦʙʨʝ ʠʣʠ ʜʘʚʘ 
ʧʨʝʢʘʣʝʥʦ ʩʣʦʞʥʠ ʟʘʜʘʯʠ, ʩʪʫʜʝʥʪʠʪʝ ʩʝ ʥʘʩʪʨʦʡʚʘʪ ʚʨʘʞʜʝʙʥʦ ʢʲʤ ʥʝʛʦ ʠ ʢʲʤ 
ʜʠʩʮʠʧʣʠʥʘʪʘ ʤʫ. ɿʘ 85% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʙʠ 
ʙʠʣʦ ʫʜʦʚʦʣʩʪʚʠʝ. ɿʘ ʪʦʚʘ ʙʠʭʘ ʜʦʧʨʠʥʝʩʣʠ ʧʦ-ʠʥʪʝʨʝʩʥʠ ʟʘʜʘʯʠ, ʨʘʟʙʠʨʘʥʝʪʦ 
ʥʘ ʤʘʪʝʨʠʘʣʘ, ʫʧʨʘʞʥʝʥʠʷʪʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʣʠ ʧʨʦʩʪʦ ʣʠʯʥʠʪʝ 
ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʥʘ ʩʪʫʜʝʥʪʘ. 

ʉʤʷʪʘʪʝ ʣʠ, ʯʝ ʝ ʚʲʟʤʦʞʥʦ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʜʘ ʝ ʫʜʦʚʦʣʩʪʚʠʝ? 
ʘ) ʅʝ. ʄʨʘʟʷ ʪʘʟʠ ʜʠʩʮʠʧʣʠʥʘ. 

ʙ) ɼʘ (ʧʦʩʦʯʝʪʝ ʢʘʢʚʦ ʙʠ ʜʦʧʨʠʥʝʩʣʦ ʟʘ ʪʦʚʘ).....................................  
ʚ) ʅʝ ʟʥʘʤ. ʅʝ ʤʝ ʠʥʪʝʨʝʩʫʚʘ. 

 
ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʩʤʷʪʘʪ, ʯʝ ʢʫʨʩʦʚʠʪʝ ʨʘʙʦʪʠ ʩʘ ʚ ʧʦʤʦʱ ʥʘ ʩʪʫʜʝʥʪʘ. ʅʦ 

ʜʘʣʠ ʥʘʠʩʪʠʥʘ ʝ ʪʘʢʘ? 11% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʤʷʪʘʪ, ʯʝ ʝ ʯʠʩʪʦ ʛʫʙʝʥʝ ʥʘ 
ʚʨʝʤʝ, ʧʦʚʝʯʝ ʦʪ ʧʦʣʦʚʠʥʘʪʘ ʙʠʭʘ ʛʠ ʥʘʧʠʩʘʣʠ, ʩʘʤʦ ʘʢʦ ʠʤʘ ʢʦʡ ʜʘ ʠʤ 
ʧʦʤʦʛʥʝ. ʅʦ ʦʩʪʘʥʘʣʠʪʝ 37% ʫʩʚʦʷʚʘʪ ʟʥʘʥʠʷʪʘ ʠ ʩʝ ʧʦʜʛʦʪʚʷʪ ʧʦ-ʜʦʙʨʝ ʟʘ 
ʠʟʧʠʪʘ ʪʦʯʥʦ ʯʨʝʟ ʢʫʨʩʦʚʠʪʝ ʨʘʙʦʪʠ.  

ʇʦʣʝʟʥʠ ʣʠ ʩʘ ʟʘ ʚʘʩ ʢʫʨʩʦʚʠʪʝ ʨʘʙʦʪʠ? 

ʘ) ʅʝ. ʉʘʤʦ ʤʠ ʛʫʙʷʪ ʚʨʝʤʝʪʦ. 

ʙ) ɼʘ, ʘʢʦ ʨʘʙʦʪʠʤ ʚ ʝʢʠʧ ʠ ʠʤʘ ʢʦʡ ʜʘ ʤʠ ʧʦʤʦʛʥʝ. 

ʚ) ɼʘ, ʟʘʱʦʪʦ ʪʘʢʘ ʩʝ ʫʩʚʦʷʚʘʪ ʤʥʦʛʦ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʩʝ ʧʦʜʛʦʪʚʷʤ ʧʦ-ʜʦʙʨʝ ʟʘ 
ʠʟʧʠʪʘ! 
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ʇʦʚʝʯʝʪʦ ʩʪʫʜʝʥʪʠ ʩʝ ʚʲʣʥʫʚʘʪ, ʢʦʛʘʪʦ ʠʤ ʧʨʝʜʩʪʦʠ ʢʦʥʪʨʦʣʥʘ, ʦʩʦʙʝʥʦ, 
ʘʢʦ ʪʷ ʩʬʦʨʤʠʨʘ ʢʨʘʡʥʘʪʘ ʦʮʝʥʢʘ ʧʦ ʧʨʝʜʤʝʪʘ. 52% ʦʪ ʪʷʭ ʦʧʨʝʜʝʣʷʪ 
ʢʦʥʪʨʦʣʥʠʪʝ ʢʘʪʦ ʧʦʣʝʟʥʠ, ʜʦʨʠ ʠ ʜʘ ʥʷʤʘʪ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʢʨʘʡʥʘʪʘ ʦʮʝʥʢʘ. 
ʊʘʢʘ ʩʝ ʧʦʜʛʦʪʚʷʪ ʧʦ-ʜʦʙʨʝ ʟʘ ʩʲʱʠʥʩʢʠʷ ʠʟʧʠʪ.  

ʇʦʣʝʟʥʠ ʣʠ ʩʘ ʟʘ ʚʘʩ ʢʦʥʪʨʦʣʥʠʪʝ ʨʘʙʦʪʠ ʧʨʝʟ ʪʨʠʤʝʩʪʲʨʘ? 
ʘ) ʅʝ, ʟʘʱʦʪʦ.............................................................................................................. 
ʙ) ɼʘ, ʘʢʦ ʦʮʝʥʢʠʪʝ ʬʦʨʤʠʨʘʪ ʠʟʧʠʪʥʘʪʘ ʦʮʝʥʢʘ. 

ʚ) ɼʘ, ʟʘʱʦʪʦ ʟʘʪʚʲʨʜʷʚʘʤ ʥʦʚʠʪʝ ʟʥʘʥʠʷ ʠ ʩʝ ʧʦʜʛʦʪʚʷʤ ʧʦ-ʜʦʙʨʝ ʟʘ ʠʟʧʠʪʘ! 

 
ɿʘ ʫʯʝʥʠʮʠʪʝ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʝ ʝʞʝʜʥʝʚʠʝ, ʥʦ ʩʪʫʜʝʥʪʠʪʝ ʥʘʡ-ʯʝʩʪʦ 

ʟʘʙʨʘʚʷʪ ʟʘ ʥʝʷ. ʇʦʚʝʯʝʪʦ ʷ ʧʠʰʘʪ, ʩʘʤʦ ʘʢʦ ʠʤ ʥʦʩʠ ʪʦʯʢʠ ʟʘ ʠʟʧʠʪʘ. ʅʦ ʟʘ 
ʜʨʫʛʠ ʪʷ ʝ ʥʘʯʠʥ ʜʘ ʟʘʪʚʲʨʜʷʪ ʟʥʘʥʠʷʪʘ ʩʠ. 

ʇʠʰʝʪʝ ʣʠ ʨʝʜʦʚʥʦ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ? 

ʘ) ʅʝ, ʟʘʱʦʪʦ...............................................................................................................  
ʙ) ɼʘ, ʘʢʦ ʦʮʝʥʢʠʪʝ ʦʪ ʪʷʭ ʬʦʨʤʠʨʘʪ ʠʟʧʠʪʥʘʪʘ ʦʮʝʥʢʘ. 

ʚ) ɼʘ, ʟʘʱʦʪʦ ʟʘʪʚʲʨʜʷʚʘʤ ʥʦʚʠʪʝ ʟʥʘʥʠʷ ʠ ʩʝ ʧʦʜʛʦʪʚʷʤ ʧʦ-ʜʦʙʨʝ ʟʘ ʠʟʧʠʪʘ! 

 
ɺʩʝʢʠ ʯʦʚʝʢ ʠʩʢʘ ʜʫʤʠʪʝ ʤʫ ʜʘ ʩʝ ʚʟʠʤʘʪ ʧʦʜ ʚʥʠʤʘʥʠʝ. ʊʦʚʘ ʝ ʦʩʦʙʝʥʦ 

ʚʘʞʥʦ ʟʘ ʤʣʘʜʠʪʝ, ʢʦʠʪʦ ʚʠʥʘʛʠ ʩʝ ʯʫʚʩʪʚʘʪ ʥʝʨʘʟʙʨʘʥʠ ʠʣʠ ʥʝʜʦʦʮʝʥʝʥʠ. 
ɿʘʪʦʚʘ ʠ ʚʩʠʯʢʠ ʘʥʢʝʪʠʨʘʥʠ ʩʘ ʜʘʣʠ ʧʨʝʜʣʦʞʝʥʠʷ ʢʘʢ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʧʨʦʮʝʩʘ 
ʥʘ ʦʙʫʯʝʥʠʝ. ɿʘ ʣʝʢʮʠʠʪʝ: ʩʪʫʜʝʥʪʠʪʝ ʠʩʢʘʪ ʜʘ ʠʤ ʩʝ ʜʠʢʪʫʚʘʪ ʥʘʡ-ʚʘʞʥʠʪʝ 
ʥʝʱʘ, ʜʘ ʩʝ ʜʘʚʘʪ ʧʦʚʝʯʝ ʧʨʠʤʝʨʠ ʠ ʧʨʠ ʥʦʚ ʤʘʪʝʨʠʘʣ ʜʘ ʩʝ ʨʝʰʘʚʘʪ ʧʦ-ʣʝʩʥʠ 
ʟʘʜʘʯʠ. ɿʘ ʫʧʨʘʞʥʝʥʠʷʪʘ: ʠʥʜʠʚʠʜʫʘʣʥʦ ʦʪʥʦʰʝʥʠʝ ï ʪ.ʝ ʟʘ ʥʷʢʦʠ ʧʦʚʝʯʝ ʠ ʧʦ-
ʣʝʩʥʠ ʟʘʜʘʯʠ, ʘ ʟʘ ʧʦ-ʥʘʧʨʝʜʥʘʣʠʪʝ ï ʧʦ-ʪʨʫʜʥʠ ʠ ʠʥʪʝʨʝʩʥʠ ʟʘʜʘʯʠ. 
ʀʥʪʝʨʝʩʥʦ, ʥʦ ʥʷʢʦʠ ʧʨʝʜʣʘʛʘʪ ʜʘ ʥʷʤʘ ʠʥʪʝʨʥʝʪ, ʟʘ ʜʘ ʥʝ ʩʝ ʨʘʟʩʝʡʚʘʪ. 
ʇʦʚʝʯʝʪʦ ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʭʘʨʝʩʚʘʪ ʢʦʤʧʶʪʲʨʥʠʷ ʪʝʩʪ ʠ ʫʯʝʙʥʠʮʠʪʝ ʠ ʥʷʤʘʪ 
ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʠʤ.  

ʆʪʛʦʚʦʨʠʪʝ ʥʘ ʩʣʝʜʚʘʱʠʷ ʚʲʧʨʦʩ ʧʦʢʘʟʚʘʪ ʧʦ ʢʘʪʝʛʦʨʠʯʝʥ ʥʘʯʠʥ, ʯʝ 
ʩʪʫʜʝʥʪʠʪʝ ʥʘ ʞʝʣʘʷʪ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ. ʊʝ ʩʘ ʪʘʤ, ʟʘ ʜʘ 
ʩʝ ʫʯʘʪ, ʘ ʥʝ ʟʘ ʜʘ ʧʨʝʧʦʜʘʚʘʪ, ʢʘʟʚʘʪ ʥʷʢʦʠ. ʅʦ 31% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ 
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ʧʨʝʜʧʦʯʠʪʘʪ ʚʤʝʩʪʦ ʢʫʨʩʦʚʘ ʨʘʙʦʪʘ ʜʘ ʧʨʝʧʦʜʘʜʘʪ ʝʜʠʥ ʫʨʦʢ. ʄʠʩʣʷ, ʯʝ ʥʘ ʪʷʭ 
ʪʨʷʙʚʘ ʜʘ ʜʘʜʝʤ ʰʘʥʩ. 

ʀ ʥʘʢʨʘʷ ʚʲʧʨʦʩ ʟʘ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʠʟʧʠʪʘ. ʂʦʤʧʶʪʲʨʥʠʷʪ ʪʝʩʪ ʧʦʟʚʦʣʷʚʘ 
ʥʷʢʦʠ ʦʪʛʦʚʦʨʠ ʜʘ ʩʝ ʥʘʣʫʯʢʚʘʪ. ɿʘʪʦʚʘ 21% ʧʨʠʟʥʘʚʘʪ, ʯʝ ʩʘ ʙʠʣʠ ʦʮʝʥʝʥʠ ʧʦ-
ʚʠʩʦʢʦ ʦʪ ʟʥʘʥʠʷʪʘ, ʢʦʠʪʦ ʩʘ ʠʤʘʣʠ. ʅʦ ʙʦʣʰʠʥʩʪʚʦʪʦ (75%) ʩʤʷʪʘʪ, ʯʝ ʩʘ ʙʠʣʠ 
ʦʮʝʥʝʥʠ ʩʧʨʘʚʝʜʣʠʚʦ.  

ʉʧʨʘʚʝʜʣʠʚʦ ʣʠ ʙʷʭʪʝ ʦʮʝʥʝʥ ʥʘ ʠʟʧʠʪʘ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ? 

ʘ) ʆʮʝʥʢʘʪʘ ʦʪʛʦʚʘʨʷ ʥʘ ʟʥʘʥʠʷʪʘ, ʢʦʠʪʦ ʠʤʘʭ. 

ʙ) ʆʮʝʥʢʘʪʘ ʝ ʧʦ-ʚʠʩʦʢʘ ʦʪ ʟʥʘʥʠʷʪʘ, ʢʦʠʪʦ ʠʤʘʭ. 

ʚ) ɹʷʭ ʦʱʝʪʝʥ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

   

ʀʙʣʤʷʰʞʦʡʞ 

ɸʥʢʝʪʘʪʘ ʜʦʢʘʟʚʘ, ʯʝ ʩʘʤʠʪʝ ʩʪʫʜʝʥʪʠ ʚʠʩʦʢʦ ʦʮʝʥʷʚʘʪ ʤʝʪʦʜʠʢʘʪʘ, ʚ ʢʦʷʪʦ 
ʦʩʚʝʥ ʩʪʘʥʜʘʨʪʥʠʪʝ ʫʯʝʙʥʠ ʧʦʤʘʛʘʣʘ, ʯʠʷʪʦ ʧʦʣʟʘ ʥʝ ʩʝ ʦʪʨʠʯʘ, ʝ ʧʦʜʭʦʜʷʱʦ 
ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ [2] ʟʘ 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩʘ ʠʤ ʢʲʤ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʘʪʨʘʢʪʠʚʥʦʩʪʪʘ ʥʘ 
ʧʦʜʥʝʩʝʥʠʷ ʤʘʪʝʨʠʘʣ ʠ ʥʝʛʦʚʘʪʘ ʨʘʟʙʠʨʘʝʤʦʩʪ.  
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ʈʝʟʶʤʝ: ʉʲʚʨʝʤʝʥʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ ʝ 
ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʢʦʛʥʠʪʠʚʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʟʥʘʥʠʷ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ. ʇʨʠ 
ʝʣʝʢʪʨʦʥʥʦʪʦ ʪʝʩʪʚʘʥʝ, ʥʘʧʨʠʤʝʨ, ʚʝʯʝ ʩʝ ʛʦʚʦʨʠ ʥʝ ʩʘʤʦ ʟʘ ʥʘʙʦʨ ʦʪ ʩʪʘʥʜʘʨʪʥʠ 
ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ (ʥʘʧʨ. ʩ ʤʥʦʞʝʩʪʚʝʥ ʠʟʙʦʨ), ʥʦ ʠ ʟʘ ʪʝʩʪʦʚʝ, ʠʟʤʝʨʚʘʱʠ 
ʨʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʥʠʷ (ʥʘʧʨ. ʧʦ ʪʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ). ɺ ʨʘʙʦʪʘʪʘ ʩʝ ʧʨʝʜʣʘʛʘ ʠ 
ʝʢʩʧʝʨʠʤʝʥʪʠʨʘ ʤʝʪʦʜʠʢʘ - ʢʘʢ ʦʮʝʥʝʥʠ ʟʥʘʥʠʷ ʥʘ ʦʙʫʯʘʚʘʥʠ (ʚ ʜʘʜʝʥʘ ʧʨʝʜʤʝʪʥʘ 
ʦʙʣʘʩʪ) ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʩʣʝʜʚʘʱʠ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ. 
ʄʝʪʦʜʠʢʘʪʘ ʝ ʦʙʱʦʧʨʠʣʦʞʠʤʘ (ʥʝ ʟʘʚʠʩʠ ʦʪ ʦʙʣʘʩʪʪʘ, ʜʠʩʮʠʧʣʠʥʘʪʘ, ʦʙʫʯʘʚʘʥʠʪʝ 
ʠ ʜʨ.) ʠ ʘʜʘʧʪʠʚʥʘ (ʚʢʣ. ʩ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ ʦʪʥʦʩʥʦ 
ʧʦʥʷʪʠʷ ʠ ʦʪʥʦʰʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʘʪʘ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪ). 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʨʘʟʰʠʨʝʥʘ ʪʘʢʩʦʥʦʤʠʷ ʥʘ ɹʣʫʤ, ʝʣʝʢʪʨʦʥʥʦ ʪʝʩʪʚʘʥʝ, 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʪʝʩʪ, ʘʜʘʧʪʠʚʝʥ ʪʝʩʪ,  

ɻʓɻɾɽɾʆʁɾ 

ʆʮʝʥʷʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʝ ʚʘʞʥʘ ʯʘʩʪ ʦʪ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. 
ʅʘʡ-ʠʟʧʦʣʟʚʘʥʠʷʪ ʥʘʯʠʥ ʟʘ ʦʮʝʥʷʚʘʥʝ ʚ ʩʲʚʨʝʤʝʥʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ 
(ʉʝʆ), ʝ ʪ.ʥʘʨ. ʝʣʝʢʪʨʦʥʥʦ ʪʝʩʪʦʚʦ ʠʟʧʠʪʚʘʥʝ (ʝ-ʪʝʩʪʚʘʥʝ), ʢʦʝʪʦ ʦʧʨʝʜʝʣʷ ʠ 
ʛʦʣʝʤʠʷʪ ʠʥʪʝʨʝʩ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʤʝʪʦʜʠʩʪʠ ʠ ʧʝʜʘʛʦʟʠ ʢʲʤ ʝ-ʪʝʩʪ. 

ʉʝʆ ʧʨʝʜʦʩʪʘʚʷʪ ʤʥʦʞʝʩʪʚʦ ʩʨʝʜʩʪʚʘ, ʢʦʠʪʦ ʧʦʜʧʦʤʘʛʘʪ ʠ ʨʘʟʚʠʚʘʪ 
ʧʨʦʮʝʩʘ ʥʘ ʝ-ʪʝʩʪʚʘʥʝ. ʀʟʩʣʝʜʚʘʪ ʩʝ ʠ ʨʘʟʣʠʯʥʠ ʥʦʚʠ ʤʝʪʦʜʠʢʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ 
ʝ-ʪʝʩʪʚʘʥʝ (ʢʦʥʮʝʧʪʫʘʣʥʠ ʢʘʨʪʠ [1], ʤʠʩʣʦʚʥʠ ʢʘʨʪʠ [12], ʧʦʨʪʬʦʣʠʦ [2], 360 
ʛʨʘʜʫʩʦʚʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ [8], ʘʜʘʧʪʠʚʥʠ ʪʝʩʪʦʚʝ [5, 10, 17], ʘʚʪʦʤʘʪʠʯʥʦ 
ʛʝʥʝʨʠʨʘʥʠ ʪʝʩʪʦʚʝ [24, 25], ʪʝʩʪʦʚʝ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʟʥʘʥʠʝ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ 
[14, 15], ʘʢʫʤʫʣʘʪʠʚʥʠ ʪʝʩʪʦʚʝ [14, 15] ʠ ʜʨ.). ɽʣʝʢʪʨʦʥʥʠʷʪ ʪʝʩʪ, ʧʨʝʜʣʘʛʘʥ ʥʘ 
ʦʙʫʯʘʚʘʥʠʪʝ, ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʢʘʪʦ ʣʠʥʝʡʥʘ ʠʣʠ 
ʥʝʣʠʥʝʡʥʘ ([5, 10, 17]) ʨʝʜʠʮʘ ʦʪ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ (ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ). 

ʆʩʥʦʚʥʠ ʧʨʦʙʣʝʤʠ ʧʨʠ ʪʝʩʪʚʘʥʝʪʦ ʩʘ ʥʘʜʝʞʜʥʦʩʪ, ʚʘʣʠʜʥʦʩʪ ʠ ʢʦʨʝʢʪʥʦʩʪ 
(ʥʘ ʪʝʩʪʘ, ʪʝʩʪʦʚʠʪʝ ʚʲʧʨʦʩʠ ʠ ʦʮʝʥʷʚʘʥʝʪʦ). ɿʘ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʷʪ ʧʨʦʙʣʝʤʠʪʝ, 
ʪʝʩʪʦʚʝʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʩʪʘʚʷʪ ʩʧʦʨʝʜ ʷʩʥʠ ʢʨʠʪʝʨʠʠ ʠ ʮʝʣʠ, ʘ ʚʢʣʶʯʝʥʠʪʝ 
ʟʘʜʘʯʠ ʪʨʷʙʚʘ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʨʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʥʠʷ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ. ɼʦ 
ʥʝʦʪʜʘʚʥʘ ʩʝ ʩʯʠʪʘʰʝ, ʯʝ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʨʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʥʠʷ ʦʪ ʧʦ-ʚʠʩʦʢʦ 
ʥʠʚʦ ʚ ʜʘʜʝʥʘ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪ (ʇʆ) ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʚʲʧʨʦʩʠ ʦʪ 
ʪʠʧ óʝʩʝô. ʅʘʧʦʩʣʝʜʲʢ ʩʝ ʢʦʤʝʥʪʠʨʘ ʠ ʦʙʦʩʥʦʚʘʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ - ʚʲʧʨʦʩʠ ʦʪ 
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ʪʠʧ óʠʟʙʦʨô ʜʘ ʠʟʤʝʨʚʘʪ ʟʥʘʥʠʝ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʦʪ ʪʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ [7]. 
ʊʝʩʪʦʚʠʪʝ ʚʲʧʨʦʩʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʙʠʨʘʥʠ ʠ ʧʦʜʨʝʞʜʘʥʠ ʧʦ ʨʘʟʣʠʯʥʠ 
ʢʨʠʪʝʨʠʠ ï ʪʨʫʜʥʦʩʪ, ʪʠʧ, ʚʨʝʤʝ ʟʘ ʨʝʰʘʚʘʥʝ, ʩʲʦʪʚʝʪʥʘ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪ ʠ 
ʧʦʥʷʪʠʷ, ʚʲʟʤʦʞʥʦʩʪ (ʠʣʠ ʥʝ) ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʦʮʝʥʷʚʘʥʝ ʠ ʪ.ʥ. ɼʨʫʛʠ, ʯʝʩʪʦ 
ʠʟʧʦʣʟʚʘʥʠ ʢʨʠʪʝʨʠʠ ʧʨʠ ʩʲʩʪʘʚʷʥʝʪʦ, ʩʘ ï ʚʲʧʨʦʩʠʪʝ ʜʘ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʦ-
ʛʦʣʝʤʠ ʛʨʫʧʠ ʦʙʫʯʘʚʘʥʠ ʠ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʨʘʚʥʠʱʘ ʥʘ 
ʟʥʘʥʠʝʪʦ. ʇʨʝʟ 1956 ʛ. ɹʣʫʤ [3] ʧʨʝʜʣʘʛʘ 6 (ʰʝʩʪ) ʨʘʚʥʠʱʘ ʟʘ ʦʮʝʥʷʚʘʥʝ - 
ʟʥʘʥʠʝ, ʨʘʟʙʠʨʘʥʝ, ʧʨʠʣʦʞʝʥʠʝ, ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, ʦʮʝʥʷʚʘʥʝ. ʇʦ-ʢʲʩʥʦ ʪʘʟʠ 
ʪʘʢʩʦʥʦʤʠʷ ʝ ʨʘʟʚʠʪʘ ʠ ʧʨʝʜʩʪʘʚʝʥʘ ʢʘʪʦ ʜʚʫʤʝʨʥʘ ʨʘʤʢʘ, ʧʨʠ ʢʦʷʪʦ ʧʦ 
ʧʲʨʚʘʪʘ ʦʩ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ 6-ʪʝ ʨʘʚʥʠʱʘ ʥʘ ʟʥʘʥʠʝʪʦ (ʠʤʝʥʫʚʘʥʠ ʪʫʢ 
ʟʘʧʘʤʝʪʷʚʘʥʝ, ʨʘʟʙʠʨʘʥʝ, ʧʨʠʣʘʛʘʥʝ, ʘʥʘʣʠʟ, ʦʮʝʥʷʚʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ), ʘ ʧʦ 
ʚʪʦʨʘʪʘ ʦʩ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʢʦʛʥʠʪʠʚʥʠ ʧʨʦʮʝʩʠ, ʟʘʩʝʛʥʘʪʠ 
ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʨʘʚʥʠʱʘ ʥʘ ʟʥʘʥʠʝʪʦ (ʬʘʢʪʠ, ʧʦʥʷʪʠʷ, ʧʨʦʮʝʜʫʨʠ, ʤʝʪʘʟʥʘʥʠʝ 
[6]). ʊʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʤʥʦʞʝʩʪʚʦ ʉʝʆ [4, 11, 13, 18], ʩ ʢʦʝʪʦ 
ʩʝ ʮʝʣʠ ʠʟʤʝʨʚʘʥʝ ʥʘ ʧʦ-ʩʣʦʞʥʠ ʟʥʘʥʠʷ, ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ, ʧʨʠʣʘʛʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʤʝʪʦʜʠ ʠ ʩʭʝʤʠ. 

ɺ ʨʘʙʦʪʘʪʘ ʩʝ ʧʨʝʜʣʘʛʘ ʠ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘ ʤʝʪʦʜʠʢʘ - ʢʘʢ ʟʥʘʥʠʷ ʥʘ 
ʦʮʝʥʷʚʘʥʠ ʦʙʫʯʘʚʘʥʠ (ʚ ʜʘʜʝʥʘ ʇʆ) ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ 
ʩʣʝʜʚʘʱʠ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ (ʚ ʩʲʱʘʪʘ ʇʆ). ʄʝʪʦʜʠʢʘʪʘ ʝ ʦʙʱʦʧʨʠʣʦʞʠʤʘ (ʥʝ 
ʟʘʚʠʩʠ ʦʪ ʦʙʣʘʩʪʪʘ, ʜʠʩʮʠʧʣʠʥʘʪʘ, ʦʙʫʯʘʚʘʥʠʪʝ ʠ ʜʨ.) ʠ ʘʜʘʧʪʠʚʥʘ (ʚʢʣ. ʩ 
ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ ʦʪʥʦʩʥʦ ʧʦʥʷʪʠʷ ʠ ʦʪʥʦʰʝʥʠʷ ʚ 
ʢʦʥʢʨʝʪʥʘʪʘ ʇʆ). 

ʅɾʋʇɽʁʃɹ ʀɹ ɼɾʆɾʉʁʉɹʆɾ ʆɹ ʋɾʊʋʇɻʁ ɻʓʈʉʇʊʁ 

ʇʨʠ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʟʘʜʘʯʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʝ-ʪʝʩʪ, ʩʘ ʚʲʟʤʦʞʥʠ ʥʷʢʦʣʢʦ 
ʧʦʜʭʦʜʘ: ʘ) ʘʚʪʦʨʩʢʠ (óʨʲʯʥʦô ʩʲʟʜʘʚʘʥʝ ʦʪ ʝʢʩʧʝʨʪʠ ʚ ʇʆ); ʙ) ʘʚʪʦʤʘʪʠʯʥʦ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʙʘʟʘʪʘ ʥʘ ʩʝʤʘʥʪʠʯʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʇʆ; ʚ) ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʪʝʭʥʠʢʠ ʦʪ ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʣʠʥʛʚʠʩʪʠʢʘ - ʠʟʚʣʠʯʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ 
ʪʝʢʩʪ ʠ/ʠʣʠ ʀʥʪʝʨʥʝʪ-ʠʟʪʦʯʥʠʮʠ, ʚʢʣʶʯʚʘʥʝ ʥʘ óʚʲʧʨʦʩʥʦ-ʦʪʚʝʪʥʠ ʩʠʩʪʝʤʠô ʠ 
ʜʨ.; ʛ) ʠʟʙʦʨ ʠʟʤʝʞʜʫ ʩʪʘʥʜʘʨʪʝʥ ʥʘʙʦʨ ʥʘ ʰʘʙʣʦʥʥʠ ʚʲʧʨʦʩʠ (ʩ ʧʦʩʣʝʜʚʘʱʦ 
ʨʝʜʘʢʪʠʨʘʥʝ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʇʆ); ʜ) ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʙʘʟʘʪʘ ʥʘ 
ʧʨʝʜʠʰʝʥ ʦʧʠʪ ʧʨʠ ʝ-ʪʝʩʪʚʘʥʝ, ʠ ʜʨ.  

ɺ ʨʘʙʦʪʘʪʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʦʥʢʨʝʪʥʠ ʨʝʰʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʛ) ʠ ʜ). ʅʘ ʙʘʟʘʪʘ 
ʥʘ ʨʘʟʰʠʨʝʥʘʪʘ ʪʘʢʩʦʥʦʤʠʷ ʥʘ ɹʣʫʤ ʝ ʩʲʟʜʘʜʝʥʘ ʪʘʙʣʠʮʘ (ʱʝ ʙʲʜʝ 
ʧʨʝʜʩʪʘʚʝʥʘ ʚ ʩʣʝʜʚʘʱʘ ʧʫʙʣʠʢʘʮʠʷ), ʩʲʜʲʨʞʘʱʘ ʩʪʦʪʠʮʠ ʚʲʧʨʦʩʠ ʠ ʰʘʙʣʦʥʠ 
ʥʘ ʚʲʧʨʦʩʠ, ʥʝʟʘʚʠʩʝʱʠ ʦʪ ʠʟʫʯʘʚʘʥʘ ʇʆ, ʜʠʩʮʠʧʣʠʥʘ ʠ ʪʝʤʘ. ʊʘʙʣʠʮʘʪʘ ʩʝ 
ʩʲʩʪʦʠ ʦʪ 4 (ʯʝʪʠʨʠ) ʢʦʣʦʥʠ, ʧʨʝʜʩʪʘʚʷʱʠ ʢʦʛʥʠʪʠʚʥʠʪʝ ʫʤʝʥʠʷ, ʩʚʲʨʟʘʥʠ 
ʩʲʦʪʚʝʪʥʦ ʩ ʬʘʢʪʠ, ʧʦʥʷʪʠʷ, ʧʨʦʮʝʜʫʨʠ ʠ ʤʝʪʘʟʥʘʥʠʝ, ʠ 6 (ʰʝʩʪ) ʨʝʜʘ ʟʘ 
ʨʘʚʥʠʱʘʪʘ ʥʘ ʠʟʤʝʨʚʘʥʦʪʦ ʟʥʘʥʠʝ ï ʟʘʧʘʤʝʪʷʚʘʥʝ, ʨʘʟʙʠʨʘʥʝ, ʧʨʠʣʘʛʘʥʝ, 
ʘʥʘʣʠʟ, ʦʮʝʥʷʚʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ. ɺʲʚ ʚʩʷʢʘ ʦʪ 24-ʪʝ ʢʣʝʪʢʠ ʥʘ ʪʘʙʣʠʮʘʪʘ ʩʘ 
ʜʘʜʝʥʠ ʢʦʥʢʨʝʪʥʠ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ ʠ/ʠʣʠ ʰʘʙʣʦʥʠ ʥʘ ʚʲʧʨʦʩʠ ï ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
ʥʘ ʠʟʤʝʨʚʘʥʦʪʦ ʨʘʚʥʠʱʝ ʥʘ ʟʥʘʥʠʝ (ʩʧʦʨʝʜ ʨʝʜʘ, ʚ ʢʦʡʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥʘ 
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ʩʲʦʪʚʝʪʥʘʪʘ ʢʣʝʪʢʘ) ʠ ʥʘ ʫʩʚʦʝʥʠʪʝ ʢʦʛʥʠʪʠʚʥʠ ʫʤʝʥʠʷ (ʩʧʦʨʝʜ ʩʲʦʪʚʝʪʥʠʷ 
ʩʪʲʣʙ). ʅʘʧʨʠʤʝʨ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʤʝʨʚʘʥʝ ʥʘ 
ʨʘʚʥʠʱʝ óʟʘʧʘʤʝʪʷʚʘʥʝô ʦʪʥʦʩʥʦ ʢʦʛʥʠʪʠʚʥʦ ʫʤʝʥʠʝ óʫʩʚʦʷʚʘʥʝ ʥʘ ʧʦʥʷʪʠʷô ʩʘ: 
ʀʟʙʨʦʡʪʝ ʦʩʥʦʚʥʠ ʬʘʢʪʠ, ʠʜʝʠ, ʧʦʥʷʪʠʷ, ʧʨʦʮʝʜʫʨʠ  ʚ ʪʝʤʘʪʘ?; ʆʧʠʰʝʪʝ 
.....; ʇʦʩʦʯʝʪʝ ʧʨʠʤʝʨʠ ʟʘ ...; ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘ ....; ʀʟʙʨʦʡʪʝ ʦʩʥʦʚʥʠʪʝ 
ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ .... ʠ ʜʨ. 

ʊʘʙʣʠʮʘʪʘ ʝ ʩʠʣʥʦ ʛʝʥʝʨʘʪʠʚʥʘ ï ʦʪʛʦʚʦʨʠ, ʜʘʜʝʥʠ ʦʪ ʦʙʫʯʘʚʘʥʠʪʝ ʥʘ 
ʚʲʧʨʦʩʠ/ʰʘʙʣʦʥʠ ʥʘ ʧʨʝʜʭʦʜʥʦ ʨʘʚʥʠʱʝ ʥʘ ʦʮʝʥʷʚʘʥʝ (ʥʘʧʨʠʤʝʨ ʚ ʜʘʜʝʥ 
ʨʝʜ/ʩʪʲʣʙ) ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʠ ʟʘʧʘʤʝʪʷʚʘʪ, ʩ ʮʝʣ ʩʣʝʜʚʘʱʦ ʠʟʧʦʣʟʚʘʥʝ ʢʘʪʦ 
ʠʟʪʦʯʥʠʢ ʥʘ ʢʦʥʢʨʝʪʥʠ ʩʣʝʜʚʘʱʠ ʚʲʧʨʦʩʠ (ʩ ʧʦʧʲʣʚʘʥʝ ʥʘ ʰʘʙʣʦʥʠ ʚ ʜʨʫʛ 
ʨʝʜ/ʩʪʲʣʙ). 

ʉ ʜʠʨʠʞʠʨʘʥ ʠʟʙʦʨ ʥʘ ʨʘʚʥʠʱʝ ʥʘ ʟʥʘʥʠʝ (ʚ ʨʝʜ) ʠ ʢʦʛʥʠʪʠʚʥʦ ʫʤʝʥʠʝ (ʚ 
ʩʪʲʣʙ), ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʢʦʥʩʪʨʫʠʨʘʪ ʝ-ʪʝʩʪʦʚʝ ʩ ʠʟʙʦʨ ʥʘ 
ʚʲʧʨʦʩʠ/ʰʘʙʣʦʥʠ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʣʝʪʢʘ (ʩʝʯʝʥʠʝ ʥʘ ʠʟʙʨʘʥʠʪʝ ʨʝʜ ʠ ʩʪʲʣʙ). 
ʉʧʦʨʝʜ ʜʦʙʨʠʪʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʧʨʘʢʪʠʢʠ ʝ ʜʦʙʨʝ ʚʲʧʨʦʩʠʪʝ ʚ ʝ-ʪʝʩʪ ʜʘ ʩʝ 
ʧʦʜʨʝʞʜʘʪ ʦʪ ʧʦ-ʥʠʩʢʦ ʢʲʤ ʧʦ-ʚʠʩʦʢʦ ʨʘʚʥʠʱʝ, ʩ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 
ʪʨʫʜʥʦʩʪʪʘ (ʚʢʣ. ʠ ʘʚʪʦʤʘʪʠʯʥʦ ʦʧʨʝʜʝʣʷʥʘ), ʠ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʚʩʠʯʢʠ ʨʘʚʥʠʱʘ 
ʥʘ ʟʥʘʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʠ ʫʤʝʥʠʷ ʩʧʦʨʝʜ ʦʙʥʦʚʝʥʘʪʘ ʪʘʢʩʦʥʦʤʠʷ ʥʘ ɹʣʫʤ.  

ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʚʲʧʨʦʩʠʪʝ ʚ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʪʘʙʣʠʮʘ ʩʘ ʦʪ ʪ. 
ʥʘʨ. óʘʢʫʤʫʣʘʪʠʚʝʥ ʪʠʧô [16], ʠ ʤʦʛʘʪ ʙʝʟʧʨʦʙʣʝʤʥʦ ʜʘ ʙʲʜʘʪ óʚʛʨʘʜʝʥʠô ʚ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʪʝʩʪʚʘʥʝ. ɸʢʫʤʫʣʘʪʠʚʥʦʪʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ 
ʚʲʧʨʦʩʠ ʧʦʟʚʦʣʷʚʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʥʦʚʠ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ (ʥʘ 
ʙʘʟʘʪʘ ʥʘ ʦʪʛʦʚʦʨʠ, ʥʘʪʨʫʧʘʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʝ-ʪʝʩʪʚʘʥʝ). ʇʦ ʩʲʱʝʩʪʚʦ, 
ʪʘʙʣʠʮʘʪʘ ʧʨʝʜʩʪʘʚʷ ʠʥʦʚʘʪʠʚʥʘ ʤʝʪʦʜʠʢʘ, ʰʠʨʦʢʦ ʧʨʠʣʦʞʠʤʘ ʥʝ ʩʘʤʦ ʧʨʠ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʝʩʪʦʚʠ ʙʘʟʠ ʦʪ ʜʘʥʥʠ ʠ/ʠʣʠ ʪʝʩʪʦʚʠ ʟʘʜʘʯʠ ʢʲʤ ʦʪʜʝʣʥʠ ʫʯʝʙʥʠ 
ʪʝʤʠ, ʥʦ ʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʝ-ʪʝʩʪʚʘʥʝ ʩ ʰʠʨʦʢʦ 
ʧʨʠʣʦʞʝʥʠʝ. 

ʈʉʁʅɾʉ: ɼɾʆɾʉʁʉɹʆɾ ʆɹ ʋɾʊʋʇɻʁ ɻʓʈʉʇʊʁ ʈʇ ɺʄʌʅ 

ɺʲʧʨʦʩ ʦʪ ʧʲʨʚʦ (ʥʘʡ-ʥʠʩʢʦ ʨʘʚʥʠʱʝ) ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʟʘʧʘʤʝʪʷʚʘʥʝʪʦ 
ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘʥ ʪʝʩʪ, ʥʘʧʨʠʤʝʨ, ʝ Ăʀʟʙʨʦʡʪʝ 5-ʪʝ 
ʥʘʡ-ʚʘʞʥʠ ʧʦʥʷʪʠʷ - ʧʨʝʜʤʝʪ ʥʘ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʪʝʤʘò. ɺ̡ ʟʤʦʞʥʠʪʝ 
ʘʢʫʤʫʣʠʨʘʥʠ (ʝʚʝʥʪʫʘʣʥʦ ʦʮʝʥʝʥʠ ʠ ʨʝʜʘʢʪʠʨʘʥʠ) ʦʪʛʦʚʦʨʠ ʥʘ ʛʨʫʧʘ 
ʦʙʫʯʘʚʘʥʠ) ʜʘ ʦʟʥʘʯʠʤ ʩ P = { ʆ1, ʆ2, é, ʆp}, ʘ ʩʲʩ ʉ ï ʧʦʜʤʥʦʞʝʩʪʚʦʪʦ ʥʘ 
ʢʦʨʝʢʪʥʠʪʝ (ʧʦʣʦʞʠʪʝʣʥʦ ʦʮʝʥʝʥʠ) ʦʪʛʦʚʦʨʠ ʦʪ P. ʊʦʛʘʚʘ, ʥʘ ʩʣʝʜʚʘʱʠ 
ʦʮʝʥʷʚʘʥʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʣʘʛʘ ʜʨʫʛ ʚʲʧʨʦʩ (ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʝʯʝ ʦʮʝʥʝʥʝʥʠ 
ʦʪʛʦʚʦʨʠ ʦʪ P), ʥʘʧʨʠʤʝʨ - Ăɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘ ʧʦʥʷʪʠʝ ñ (i ʩʝ ʠʟʙʠʨʘ 

ʩʣʫʯʘʡʥʦ, ʩ ʝʜʠʥʩʪʚʝʥʦ ʫʩʣʦʚʠʝ ). ɺʲʟʤʦʞʥʦ ʝ ʠ ʜʦʧʲʣʥʠʪʝʣʥʦ 

ʧʘʨʘʤʝʪʨʠʟʠʨʘʥʝ ï ʥʘʧʨʠʤʝʨ ʧʦ ʙʨʦʡ ʠʟʫʯʘʚʘʥʠ ʧʦʥʷʪʠʷ (ʚ ʧʨʠʤʝʨʘ ï 5) ʠ 
ʦʪʥʦʰʝʥʠʷ, ʠ ʪ.ʥ. 
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ɿʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʚʪʦʨʦʪʦ ʨʘʚʥʠʱʝ óʨʘʟʙʠʨʘʥʝô, ʝ ʚʲʟʤʦʞʥʦ ʛʝʥʝʨʠʨʘʥʝ 
ʥʘ ʚʲʧʨʦʩ Ăʇʦʩʦʯʝʪʝ ʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʧʦʥʷʪʠʷ ʠ ñ(ʪʫʢ , ʩ 

ʚʘʨʠʘʥʪʠ - ʤʥʦʞʝʩʪʚʝʥ ʠʟʙʦʨ ʦʪ ʩʧʠʩʲʢ ʥʘ ʫʥʠʚʝʨʩʘʣʥʠ ʦʪʥʦʰʝʥʠʷ ʠʣʠ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʧʠʩʲʢ ʦʪ ʦʮʝʥʷʚʘʥʠʪʝ. ɿʘ ʘʢʫʤʫʣʠʨʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʷ ʚ ʇʆ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʛʝʥʝʨʠʨʘʥʠ ʠ ʟʘʜʘʜʝʥʠ ʤʥʦʞʝʩʪʚʦ ʚʲʧʨʦʩʠ (ʧʦʥʝ , 

ʢʲʜʝʪʦ ). ʉʣʝʜ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʦʪʛʦʚʦʨʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʚ ʙʘʟʘʪʘ ʜʘʥʥʠ 

ʱʝ ʨʘʟʧʦʣʘʛʘʤʝ ʩ ʤʥʦʞʝʩʪʚʦ R = {R1, R2, é, Rr} ʦʪ ʚʲʟʤʦʞʥʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 
ʧʦʥʷʪʠʷ ʚ ʜʘʜʝʥʘʪʘ ʇʆ. ɸʥʘʣʦʛʠʯʥʦ, ʝʣʝʤʝʥʪʠ ʥʘ R ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʝʨʠʷ ʦʪ ʩʣʝʜʚʘʱʠ ʚʲʧʨʦʩʠ. ɼʨʫʛ ʚʲʧʨʦʩ ʦʪ 
ʩʲʱʦʪʦ ʨʘʚʥʠʱʝ ʥʘ ʪʨʫʜʥʦʩʪ ʝ Ăʇʦʜʨʝʜʝʪʝ ʧʦʥʷʪʠʷ ʆ1, ʆ2, ʆ3, ..., ʆn (ʦʪ C) ʧʦ 
ʛʨʫʧʠ ʠ ʢʘʪʝʛʦʨʠʠñ, ʢʘʪʦ ʛʨʫʧʠʪʝ ʠ ʢʘʪʝʛʦʨʠʠʪʝ ʩʝ ʧʨʝʜʣʘʛʘʪ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ 
ʩʧʠʩʲʮʠ (ʟʘ ʬʘʢʪʠ, ʠʤʝʥʘ, ʩʲʙʠʪʠʷ, ʜʝʡʩʪʚʠʷ, ʜʘʪʠ, ʣʠʯʥʦʩʪʠ, ʤʝʩʪʘ, ʬʨʘʟʠ, 
ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʠʥʮʠʧʠ, ʪʝʦʨʠʠ, ʤʝʪʦʜʠ, ʧʨʦʮʝʜʫʨʠ ʠ ʪ.ʥ.), ʢʲʤ ʢʦʠʪʦ ʤʦʞʝ ʜʘ 
ʩʝ ʜʦʙʘʚʷ. ɺʲʟʤʦʞʥʦ ʝ ʉʝʆ ʜʘ ʩʝ ʙʘʟʠʨʘ ʠ ʥʘ ʩʲʦʪʚʝʪʥʘ ʦʥʪʦʣʦʛʠʷ (ʧʨʝʜʤʝʪ 
ʥʘ ʜʨʫʛʦ ʨʘʟʛʣʝʞʜʘʥʝ).  

ɺ̡ ʧʨʦʩʠ ʦʪ ʨʘʚʥʠʱʝ óʠʟʤʝʨʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʘʥʘʣʠʟô ʩʘ Ăʉʨʘʚʥʝʪʝ 
ʧʦʥʷʪʠʷ ʆi ʠ ʆjñ ʠ Ăʆʧʨʝʜʝʣʝʪʝ ʪʠʧʘ ʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʧʦʥʷʪʠʷ ʆi ʠ ʆjñ 
(ʦʪʥʦʚʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʙʠʨʘ ʦʪ ʘʢʫʤʫʣʠʨʘʥʠʷ ʩʧʠʩʲʢ R1, R2, é, Rn ʠ/ʠʣʠ ʦʪ 
ʩʪʘʥʜʘʨʪʝʥ ʩʧʠʩʲʢ ʥʘ ʦʪʥʦʰʝʥʠʷ, ʥʘʧʨʠʤʝʨ ï ʧʨʠʥʘʜʣʝʞʠ_ʥʘ, ʯʘʩʪ_ʦʪ, ʠ ʜʨ. 

ʇʨʠʤʝʨʥʠ ʚʲʧʨʦʩʠ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʦ-ʚʠʩʦʢʠ ʨʘʚʥʠʱʘ ʥʘ ʟʥʘʥʠʝʪʦ, ʢʦʠʪʦ 
ʤʦʛʘʪ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘʪ (ʥʘ ʙʘʟʘʪʘ ʥʘ ʦʪʛʦʚʦʨʠ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʦ-
ʥʠʩʢʠ ʨʘʚʥʠʱʘ) ʩʘ: Ăʇʦʜʨʝʜʝʪʝ ʧʦʥʷʪʠʷ ʆ1, ʆ2, ... ʆn ʧʦ ʟʥʘʯʠʤʦʩʪ ʟʘ 
ʪʝʤʘʪʘñ (ʨʘʚʥʠʱʝ óʦʮʝʥʷʚʘʥʝô); Ăʂʦʝ ʦʪ ʧʦʥʷʪʠʷ ʆ1, ʆ2, ... ʆn ʝ ʮʝʥʪʨʘʣʥʦ 
ʟʘ ʪʝʤʘʪʘ, ʠ ʟʘʱʦ?ñ, Ăʈʘʟʢʘʞʝʪʝ ʩʲʩ ʩʚʦʠ ʜʫʤʠ ʟʘ (ʮʝʥʪʨʘʣʥʦʪʦ) ʧʦʥʷʪʠʝ 
ʆiñ (óʩʲʟʜʘʚʘʥʝô), ʠ ʪ.ʥ. 

ʈʉʇʋʇʋʁʈ ʆɹ ʃʇɼʆʁʋʁɻʆɹ ʋɾʊʋʇɻɹ ʊʁʊʋɾʅɹ 

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʚʝʜʝʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʦʪʥʦʩʥʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʚʲʧʨʦʩʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʦ-ʚʠʩʦʢʠ ʨʘʚʥʠʱʘ ʥʘ ʟʥʘʥʠʝʪʦ ʝ 
ʩʲʟʜʘʜʝʥ ʧʨʦʪʦʪʠʧ ʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʪʝʩʪʚʘʥʝ (ProtoSeT). ʇʨʦʪʦʪʠʧʲʪ ʩʝ ʩʲʩʪʦʠ 
ʦʪ ʯʝʪʠʨʠ ʧʦʜʩʠʩʪʝʤʠ ʟʘ: ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʝʩʪʦʚʝ, ʜʦʩʪʘʚʷʥʝ ʠ ʚʠʟʫʘʣʠʟʠʨʘʥʝ 
ʥʘ ʪʝʩʪʦʚʠ ʟʘʜʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʭʨʘʥʠʣʠʱʝ ʟʘ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ ʠ ʩʝʨʚʠʟ ʟʘ 
ʠʟʧʲʣʥʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʝʩʪʦʚʠ ʧʨʦʮʝʩʠ. ʇʲʨʚʠʪʝ ʜʚʝ ʧʦʜʩʠʩʪʝʤʠ 
ʦʙʩʣʫʞʚʘʪ ʢʣʠʝʥʪʩʢʘʪʘ ʯʘʩʪ (ʟʘ ʧʦʪʨʝʙʠʪʝʣʠ ï ʦʙʫʯʘʚʘʱʠ ʠ ʦʙʫʯʘʚʘʥʠ) ʥʘ 
ProtoSeT, ʘ ʦʩʪʘʥʘʣʠʪʝ (ʠʟʮʷʣʦ ʩʝʨʚʠʟʥʦ ʦʨʠʝʥʪʠʨʘʥʠ) - ʩʲʨʚʲʨʥʘʪʘ ʯʘʩʪ. 
ʌʠʛ. 1. ʧʨʝʜʩʪʘʚʷ ʜʝʪʘʡʣʠ ʥʘ ʩʠʩʪʝʤʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ. ʂʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ 
ʤʦʜʫʣʠʪʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʪʦʢʦʣʘ SOAP [19], ʩ ʢʦʝʪʦ ʩʝ 
ʦʩʠʛʫʨʷʚʘ ʧʣʘʪʬʦʨʤʝʥʘ ʥʝʟʘʚʠʩʠʤʦʩʪ ʠ ʧʨʝʥʦʩʠʤʦʩʪ. 

ʇʦʜʩʠʩʪʝʤʘʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʝʩʪʦʚʝ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʘ ʤʦʜʫʣʘ: 
ʄʝʥʠʜʞʲʨ ʥʘ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ (ʟʘ ʜʦʙʘʚʷʥʝ, ʨʝʜʘʢʪʠʨʘʥʝ, ʥʘʪʨʫʧʚʘʥʝ ʠ 
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ʠʟʪʨʠʚʘʥʝ ʥʘ ʚʲʧʨʦʩʠ ʠ ʘʢʫʤʫʣʠʨʘʥʠ ʦʪʛʦʚʦʨʠ) ʠ ʄʝʥʠʜʞʲʨ ʥʘ ʪʝʩʪʦʚʝ (ʟʘ 
ʤʦʜʝʣʠʨʘʥʝ ʠ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʦʮʝʩʠ ʥʘ ʦʮʝʥʷʚʘʥʝ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʨʘʙʦʪʥʠ 
ʧʦʪʦʮʠ. 

ʍʡʜʬʩʙ 1. ʊʡʪʫʞʥʦʙ ʙʩʮʡʫʞʣʫʬʩʙ ʦʙ ProtoSet 

 

ʇʦʜʩʠʩʪʝʤʘʪʘ ʟʘ ʜʦʩʪʘʚʷʥʝ ʠ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʪʝʩʪʦʚʝ ʢʦʦʨʜʠʥʠʨʘ 
ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʝʩʪʦʚʠʪʝ ʤʦʜʝʣʠ ʠ ʘʢʫʤʫʣʠʨʘ (ʚ ʭʨʘʥʠʣʠʱʝʪʦ) ʦʪʛʦʚʦʨʠʪʝ 
ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ. ɺʠʟʫʘʣʠʟʘʮʠʷʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ 
ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ, ʢʘʢʪʦ ʠ ʥʘʯʠʥʲʪ ʠʤ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ (ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ 
ʪʝʩʪ), ʩʲʱʦ ʝ ʯʘʩʪ ʦʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʪʘʟʠ ʧʦʜʩʠʩʪʝʤʘ. ʈʝʞʠʤʲʪ ʟʘ 
ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘ ʢʲʤ ʨʘʟʣʠʯʥʠ ʢʘʪʝʛʦʨʠʠ ʦʙʫʯʘʚʘʥʠ 
(ʧʦʟʚʦʣʷʚʘ ʝʜʠʥ ʠ ʩʲʱʠ ʚʲʧʨʦʩ ʜʘ ʙʲʜʝ ʚʠʟʫʘʣʠʟʠʨʘʥ ʧʦ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ, 
ʚʢʣ. ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ.  

ʇʦʜʩʠʩʪʝʤʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʭʨʘʥʠʣʠʱʝʪʦ ʥʘ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ, 
ʚʢʣʶʯʚʘ ʤʦʜʫʣ ʟʘ ʫʧʨʘʚʣʝʥʠʝ (ʤʝʥʠʜʞʲʨ), ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʠ ʛʝʥʝʨʘʪʦʨ ʥʘ 
ʪʝʩʪʦʚʝ, ʠ ʝ ʙʘʟʠʨʘʥ ʥʘ ʩʲʦʪʚʝʪʥʘ ʨʝʣʘʮʠʦʥʥʘ ʙʘʟʘ ʜʘʥʥʠ. ɼʦʩʪʲʧʲʪ ʜʦ 
ʧʦʜʩʠʩʪʝʤʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʩʲʱʝʩʪʚʝʥ ʧʦ ʧʨʦʪʦʢʦʣʠ SOAP, REST ʠ JSON-
RCP. ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʦʪʦʢʦʣ JSON-RCP ʧʨʝʜʨʘʟʧʦʣʘʛʘ ʢʲʤ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʭʨʘʥʠʣʠʱʝʪʦ ʟʘ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ ʜʠʨʝʢʪʥʦ ʦʪ ʙʨʘʫʟʲʨ, ʠ ʢʘʪʦ 
ʩʣʝʜʩʪʚʠʝ ï ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʤʦʜʝʨʥʠ ʀʥʪʝʨʥʝʪ-ʧʨʠʣʦʞʝʥʠʷ. ʄʝʥʠʜʞʲʨʲʪ 
ʧʨʝʜʦʩʪʘʚʷ ʩʨʝʜʩʪʚʘ ʟʘ ʜʦʙʘʚʷʥʝ, ʠʟʪʨʠʚʘʥʝ ʠ ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ ʚʲʧʨʦʩʠ, ʢʘʪʦ ʚ 
ʧʨʦʮʝʩʘ ʥʘ ʪʝʩʪʚʘʥʝ ʘʢʫʤʫʣʠʨʘ ʦʪʛʦʚʦʨʠ ʠ ʥʦʚʠ ʚʲʧʨʦʩʠ. ʊʨʘʥʩʬʦʨʤʘʪʦʨʲʪ 
ʧʨʝʦʙʨʘʟʫʚʘ ʘʢʫʤʫʣʠʨʘʱʠ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩ ʚ/ʦʪ ʩʪʘʥʜʘʨʪʥʠ (ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ ï 
ʟʘ ʤʥʦʞʝʩʪʚʝʥ ʠʟʙʦʨ, ʩ ʧʦʩʦʯʚʘʥʝ, ʠ ʜʨ.). ɻʝʥʝʨʘʪʦʨʲʪ ʥʘ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ ʝ 
ʦʪʛʦʚʦʨʝʥ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʚʲʧʨʦʩʠ ʧʦ ʜʘʜʝʥʠ ʢʨʠʪʝʨʠʠ ʢʘʪʦ ʨʘʚʥʠʱʝ ʥʘ 
ʪʨʫʜʥʦʩʪ, ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʝʜʠʰʝʥ ʚʲʧʨʦʩ ʠ ʪ.ʥ. 

ʉʝʨʚʠʟʲʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʝʩʪʦʚʠ ʧʨʦʮʝʩʠ ʩʝ ʙʘʟʠʨʘ ʥʘ ʪ.ʥʘʨ. 
ILNET-ʩʠʩʪʝʤʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʨʘʙʦʪʥʠ ʧʦʪʦʮʠ [9]. ɺʩʝʢʠ 
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ʫʯʝʙʝʥ ʪʝʩʪ ʩʝ ʤʦʜʝʣʠʨʘ ʢʘʪʦ ʨʘʙʦʪʝʥ ʧʦʪʦʢ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʛʨʘʬ (ʦʪ ʪʠʧ 
ʤʨʝʞʘ ʥʘ ʇʝʪʨʠ), ʠʟʧʲʣʥʷʚʘʥ ʠ ʫʧʨʘʚʣʷʚʘʥ ʦʪ ILNET-ʩʝʨʚʠʟʘ. 

ɺʩʝʢʠ ʘʢʫʤʫʣʠʨʘʱ ʪʝʩʪʦʚ ʚʲʧʨʦʩ óʩʲʙʠʨʘ ʠ ʩʲʭʨʘʥʷʚʘô ʦʪʛʦʚʦʨʠ ʥʘ 
ʦʙʫʯʘʚʘʥʠ, ʧʦʣʫʯʝʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʮʝʥʷʚʘʥʝ. ʂʘʢʪʦ ʙʝʰʝ 
ʧʦʩʦʯʝʥʦ, ʪʘʢʘ ʘʢʫʤʫʣʠʨʘʥʠʪʝ ʜʘʥʥʠ ʩʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʩʣʝʜʚʘʱʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ 
ʩʪʘʥʜʘʨʪʥʠ ʪʠʧʦʚʝ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ (ʟʘ ProtoSeT - ʤʥʦʞʝʩʪʚʝʥ ʠʟʙʦʨ, ʩʚʦʙʦʜʝʥ 
ʦʪʛʦʚʦʨ, ʤʥʦʞʝʩʪʚʝʥ ʦʪʛʦʚʦʨ, ʚʲʧʨʦʩ ʦʪ ʬʘʡʣ ʠ ʪʝʢʩʪʦʚ ʦʪʛʦʚʦʨ, ʦʪʛʦʚʦʨ ʦʪ 
ʬʘʡʣ, ʚʲʧʨʦʩ ʠ ʦʪʛʦʚʦʨ ʦʪ ʬʘʡʣ, ʤʥʦʞʝʩʪʚʝʥ ʠʟʙʦʨ ʠ ʦʪʛʦʚʦʨ ʦʪ ʢʘʨʪʠʥʢʠ). 

ɿʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ProtoSeT (ʌʠʛ. 2.) ʝ ʠʟʧʦʣʟʚʘʥʘ ʩʦʬʪʫʝʨʥʘʪʘ ʨʘʤʢʘ ʥʘ 
Zend [20] (ʩʨʝʜʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ Zend Studio), ʠʟʚʝʩʪʥʘ ʩ ʚʠʩʦʢʦʪʦ ʩʠ ʢʘʯʝʩʪʚʦ, 
ʥʘʜʝʞʜʥʦʩʪ ʠ ʛʦʣʷʤʘ ʦʙʱʥʦʩʪ ʦʪ ʧʦʜʜʨʲʞʥʠʮʠ. Zend ʦʩʠʛʫʨʷʚʘ ʩʪʘʙʠʣʥʘ 
ʦʩʥʦʚʘ ʟʘ ʩʣʝʜʚʘʱʦ ʨʘʟʚʠʪʠʝ ʥʘ ʧʨʦʪʦʪʠʧʘ, ʠʟʧʦʣʟʚʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥ 
ʝʟʠʢ ʟʘ ʀʥʪʝʨʥʝʪ-ʧʨʦʛʨʘʤʠʨʘʥʝ (PHP) ʠ ʧʦʟʚʦʣʷʚʘ ʙʲʨʟʘ ʠ ʙʝʟʧʨʦʙʣʝʤʥʘ 
ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠ ʉʝʆ. 

ʍʡʜʬʩʙ 2. ʇʚʲ ʡʠʜʤʞʝ ʦʙ ProtoSeT 

 

ʀɹʃʄʗʐɾʆʁɾ 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦ ʩʲʩʪʘʚʷʥʝ ʥʘ ʘʜʘʧʪʠʚʥʠ ʪʝʩʪʦʚʝ ʩ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʝʪʦʜʠʢʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʥʠʚʘ ʥʘ ʟʥʘʥʠʝʪʦ ʧʦ 
ʨʘʟʰʠʨʝʥʘʪʘ ʪʘʢʩʦʥʦʤʠʷ ʥʘ ɹʣʫʤ (ʦʪ óʟʘʧʘʤʝʪʷʚʘʥʝô ʜʦ óʩʲʟʜʘʚʘʥʝô). ʅʘ 
ʙʘʟʘʪʘ ʥʘ ʘʢʫʤʫʣʠʨʘʥʠ ʦʪʛʦʚʦʨʠ ʥʘ ʚʲʧʨʦʩʠʪʝ ʦʪ ʪʝʩʪʘ ʩʘ ʛʝʥʝʨʠʨʘʥʠ 
ʩʪʘʥʜʘʨʪʥʠ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ.  

ɸʚʪʦʤʘʪʠʟʠʨʘʥʦ ʛʝʥʝʨʠʨʘʥʠʷʪ ʪʝʩʪ ʚ ProtoSeT ʥʝ ʟʘʚʠʩʠ ʦʪ ʢʦʥʢʨʝʪʥʘʪʘ 
ʇʆ, ʥʦ ʩʝ ʢʦʥʩʪʨʫʠʨʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʫʩʚʦʷʚʘʥʝ/ʨʘʟʙʠʨʘʥʝ (ʥʘ 
ʩʲʦʪʚʝʪʥʘʪʘ ʪʝʤʘ) ʦʪ ʦʙʫʯʘʚʘʥʠʪʝ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ, ProtoSeT ʤʦʞʝ ʜʘ ʩʝ 
ʦʧʨʝʜʝʣʠ ʢʘʪʦ ʘʜʘʧʪʠʚʥʘ (ʩʣʝʜʚʘʱ ʚʲʧʨʦʩ ʩʝ ʛʝʥʝʨʠʨʘ ʥʘ ʙʘʟʘʪʘ ʥʘ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 123 

ʦʪʛʦʚʦʨʠ, ʜʘʜʝʥʠ ʥʘ ʧʨʝʜʭʦʜʥʠ ʚʲʧʨʦʩʠ ʦʪ ʢʦʥʢʨʝʪʥʘʪʘ ʛʨʫʧʘ ʦʙʫʯʘʚʘʥʠ) ʠ 
ʘʢʫʤʫʣʘʪʠʚʥʘ (ʦʪʛʦʚʦʨʠʪʝ ʩʝ ʥʘʪʨʫʧʚʘʪ ʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ 
ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ - ʤʥʦʞʝʩʪʚʝʥ ʠʟʙʦʨ, ʠʩʪʠʥʘ/ʣʲʞʘ, ʧʦʧʲʣʚʘʥʝ 
ʥʘ ʧʨʘʟʥʠʥʠ ʠ ʜʨ., ʟʘ ʩʣʝʜʚʘʱʠ ʛʨʫʧʠ ʦʮʝʥʷʚʘʥʠ ʦʙʫʯʘʚʘʥʠ) ʪʝʩʪʦʚʘ 
ʩʠʩʪʝʤʘ. 

ʈʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʘʢʫʤʫʣʠʨʘʱʠ ʚʲʧʨʦʩʠ (ʦʪ ʧʨʦʛʨʘʤʠʩʪʢʘ 
ʛʣʝʜʥʘ ʪʦʯʢʘ) ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʣʝʩʥʦ, ʥʦ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʠ ʥʘ ʩʪʘʥʜʘʨʪʠ (ʥʘʧʨ. 
IMS) ʝ ʥʝʦʙʭʦʜʠʤʦ ʩʧʝʮʠʘʣʥʦ ʨʘʟʰʠʨʝʥʠʝ [14]. 

ʇʣʘʥʠʨʘʥʦ ʝ ʩʣʝʜʚʘʱʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ProtoSeT ʩ ʮʝʣ: ʘʚʪʦʤʘʪʠʯʥʦ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠ ʢʘʨʪʠ ʥʘ ʠʟʫʯʘʚʘʥʘʪʘ ʇʆ (ʚʢʣ. ʩ ʜʦʙʘʚʷʥʝ ʥʘ 
ʬʦʢʫʩ-ʚʲʧʨʦʩʠ); ʘʚʪʦʤʘʪʠʯʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʇʆ (ʩʧʨʷʤʦ 
ʝʢʩʧʝʨʪʥʘ ʢʦʥʮʝʧʪʫʘʣʥʘ ʢʘʨʪʘ); ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʦʥʪʦʣʦʛʠʠ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ 
ʠʟʫʯʘʚʘʥʠʪʝ ʬʘʢʪʠ, ʧʦʥʷʪʠʷ, ʦʪʥʦʰʝʥʠʷ, ʧʨʦʮʝʜʫʨʠ ʠ ʜʨ.  

ʇʨʝʜʩʪʦʠ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ProtoSeT ʩʲʩ ʉʝʆ, ʠ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝ ʥʘ 
ʤʝʪʦʜʠʢʘ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʭʨʘʥʠʣʠʱʘ ʦʪ ʪʝʩʪʦʚʠ ʟʘʜʘʯʠ ʚ 
ʨʘʟʣʠʯʥʠ ʇʆ. ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ ʪʫʢ ʝ - ʩʣʝʜ ʚʩʷʢʘ óʠʟʫʯʝʥʘô ʪʝʤʘ ʚ ʩʲʦʪʚʝʪʥʘʪʘ 
ʇʆ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʪʝʩʪ ʦʪ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʨʘʚʥʠʱʘ ʥʘ 
ʦʮʝʥʷʚʘʥʦʪʦ ʟʥʘʥʠʝ ʠ ʢʦʛʥʠʪʠʚʥʠ ʫʤʝʥʠʷ (ʩʲʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʤʝʪʦʜʠʢʘ). 
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ʈʝʟʶʤʝ: ʐʠʨʦʢʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ 
ʩʲʟʜʘʚʘ ʫʩʣʦʚʠʷ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʥʦʚʠ ʤʝʪʦʜʠ ʠ ʬʦʨʤʠ ʥʘ ʚʠʨʪʫʘʣʥʦ 
ʢʦʥʩʫʣʪʠʨʘʥʝ ʠ ʪʝʨʘʧʠʷ ʧʨʠ ʢʦʨʠʛʠʨʘʥʝ ʥʘ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ. ɺ 
ʨʘʙʦʪʘʪʘ ʩʝ ʧʨʝʜʩʪʘʚʷ Web-ʙʘʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʥʩʫʣʪʠʨʘʥʝ ʠ ʪʝʨʘʧʠʷ 
ʥʘ ʟʘʝʢʚʘʥʝʪʦ, ʚʢʣ. ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʣʘʚʥʦʩʪʪʘ ʠ 
ʪʝʭʥʠʢʘʪʘ ʥʘ ʨʝʯʪʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʢʦʨʝʢʮʠʷ ʥʘ ʟʘʝʢʚʘʥʝʪʦ, ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʢʘ ʟʘ 
ʪʝʨʘʧʠʷ, ʝʣʝʢʪʨʦʥʥʦ ʢʦʥʩʫʣʪʠʨʘʥʝ ʠ ʪʝʨʘʧʠʷ, ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʣʘʚʥʦʩʪʪʘ ʥʘ 
ʨʝʯʪʘ 

ɻʓɻɾɽɾʆʁɾ 

ɽʜʥʦ ʦʪ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ ʝ ʟʘʝʢʚʘʥʝʪʦ, 
ʢʦʝʪʦ ʟʘʩʷʛʘ ʧʦʚʝʯʝ ʦʪ 60 ʤʠʣʠʦʥʘ ʯʦʚʝʢʘ ʚʲʚ ʩʚʝʪʘ. ʉʘʤʦ ʚ ɹʲʣʛʘʨʠʷ ʪʝʭʥʠʷʪ 
ʙʨʦʡ ʝ ʧʦʚʝʯʝ ʦʪ 80 000 ʯʦʚʝʢʘ. ɿʘʝʢʚʘʥʝʪʦ ʥʝ ʩʝ ʧʨʦʷʚʷʚʘ ʧʦ ʝʜʠʥ ʠ ʩʲʱ 
ʥʘʯʠʥ. ʉʠʤʧʪʦʤʠʪʝ ʩʘ ʨʘʟʥʦʦʙʨʘʟʥʠ, ʠ ʧʨʝʜʚʠʜ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʥʘʨʫʰʝʥʠʝʪʦ - 
ʧʝʨʩʦʥʘʣʥʦ ʩʧʝʮʠʬʠʯʥʠ [3]. ʇʨʠ ʟʘʝʢʚʘʥʝʪʦ ʩʝ ʦʪʙʝʣʷʟʚʘʪ ʥʘʨʫʰʝʥʠʷ ʚ 
ʝʩʪʝʩʪʚʝʥʠʷ ʧʣʘʚʝʥ ʧʦʪʦʢ ʥʘ ʨʝʯʪʘ, ʚ ʥʝʡʥʠʷ ʪʝʤʧ ʠ ʨʠʪʲʤ, ʚʢʣʶʯʠʪʝʣʥʦ 
ʥʝʫʤʝʩʪʥʠ ʧʘʫʟʠ, ʥʝʨʝʰʠʪʝʣʥʦʩʪ ʠ ʢʦʣʝʙʘʥʠʷ, ʙʣʦʢʠʨʘʥʝ ʠ ʨʷʟʢʦ ʚʥʝʟʘʧʥʦ 
ʩʧʠʨʘʥʝ ʥʘ ʨʝʯʪʘ, ʧʦʚʪʦʨʝʥʠʷ ʠ ʩʧʘʟʤʘʪʠʯʥʦʩʪ, ʘʨʠʪʤʠʷ, ʝʤʙʦʣʦʬʨʘʟʠʷ 
(ʩʪʝʨʝʦʪʠʧʥʠ ʟʚʫʢʦʚʝ), ʩʲʧʲʪʩʪʚʘʱʠ ʥʝʢʦʦʨʜʠʥʠʨʘʥʠ ʜʚʠʞʝʥʠʷ, ʚʝʛʝʪʘʪʠʚʥʠ 
ʥʘʨʫʰʝʥʠʷ, ʬʦʙʠʠ (ʩʨʝʜ ʢʦʠʪʦ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʧʨʦʷʚʷʚʘ ʣʦʛʦʬʦʙʠʷʪʘ [6]), ʠ ʜʨ.  

ʈʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʝʪʠʦʣʦʛʠʯʥʠʪʝ ʬʘʢʪʦʨʠ ʧʨʠ ʟʘʝʢʚʘʥʝʪʦ ʝ ʛʦʣʷʤʦ, 
ʧʦʨʘʜʠ ʢʦʝʪʦ ʠʤʘ ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʪʝʦʨʠʠ ʦʪʥʦʩʥʦ ʧʨʠʯʠʥʠʪʝ ʟʘ 
ʟʘʝʢʚʘʥʝ, ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʦʠʪʦ ʩʘ ʩʲʟʜʘʜʝʥʠ ʤʥʦʞʝʩʪʚʦ ʪʝʨʘʧʝʚʪʠʯʥʠ ʧʨʦʛʨʘʤʠ.  

ʇʨʦʙʣʝʤʲʪ ʟʘ ʪʝʨʘʧʠʷ ʥʘ ʘʥʦʤʘʣʠʠ (ʦʪ ʪʠʧʘ ʥʘ ʟʘʝʢʚʘʥʝʪʦ) ʚ ʧʣʘʚʥʦʩʪʪʘ 
ʥʘ ʨʝʯʪʘ ʝ ʘʢʪʫʘʣʝʥ ʧʦʨʘʜʠ ʣʠʧʩʘ ʥʘ ʜʦʩʪʘʪʲʯʥʦ ʝʬʝʢʪʠʚʥʠ ʤʝʪʦʜʠ ʟʘ ʪʷʭʥʦʪʦ 
ʢʦʨʠʛʠʨʘʥʝ ʠ ʦʪʩʪʨʘʥʷʚʘʥʝ. ɻʝʦʨʛʠʝʚʘ [2] ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʘʪʘ ʜʝʬʠʥʠʮʠʷ ʟʘ 
óʪʝʨʘʧʠʷô: ʩʲʟʥʘʪʝʣʥʘ, ʪʦʯʥʘ ʠ ʦʙʤʠʩʣʝʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʪʝʢʫʱʘʪʘ ʠʥʬʦʨʤʘʮʠʷ 
ʧʨʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʟʘ ʦʢʘʟʚʘʥʝ ʥʘ ʣʦʛʦʧʝʜʠʯʥʘ ʧʦʤʦʱ ʟʘ ʚʩʝʢʠ ʦʪʜʝʣʝʥ 
ʧʘʮʠʝʥʪ.  

ʍʠʣʷʜʠ ʭʦʨʘ ʩʲʩ ʟʘʝʢʚʘʥʝ ʪʲʨʩʷʪ ʠʥʬʦʨʤʘʮʠʷ, ʦʙʠʢʘʣʷʪ ʢʘʙʠʥʝʪʠ ʥʘ 
ʩʧʝʮʠʘʣʠʩʪʠ ʠ ʧʨ. - ʩʘʤʦ ʠ ʩʘʤʦ ʜʘ ʥʘʤʝʨʷʪ ʨʝʰʝʥʠʝ ʥʘ ʪʝʭʥʠʷ ʧʨʦʙʣʝʤ. 
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ʂʦʛʘʪʦ ʥʝ ʫʩʧʝʷʪ ʜʘ ʛʦ ʥʘʤʝʨʷʪ, ʠ ʥʝ ʧʦʩʪʠʛʘʪ ʧʦʣʦʞʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ 
ʧʨʠʣʘʛʘʥʝ ʥʘ ʜʘʜʝʥʘ ʪʝʨʘʧʠʷ, ʪʝ ʩʝ ʦʙʝʟʢʫʨʘʞʘʚʘʪ ʦʱʝ ʧʦʚʝʯʝ. ɺʲʟʥʠʢʚʘ 
ʚʲʧʨʦʩʲʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʨʝʜʩʪʚʘ, ʢʦʠʪʦ ʥʝ ʩʘʤʦ ʩʧʝʩʪʷʚʘʪ ʚʨʝʤʝ, ʝʥʝʨʛʠʷ, 
ʧʘʨʠ, ʠ ʨʘʟʦʯʘʨʦʚʘʥʠʷ ʥʘ ʭʦʨʘʪʘ ʩ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʧʨʦʙʣʝʤʠ, ʥʦ ʠ ʧʦʟʚʦʣʷʚʘʪ 
ʥʘ ʪʝʨʘʧʝʚʪʘ-ʣʦʛʦʧʝʜ ʜʘ ʩʲʟʜʘʚʘ, ʧʨʠʣʘʛʘ ʠ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘ ʨʘʟʣʠʯʥʠ 
ʤʝʪʦʜʠʢʠ, ʚʢʣʶʯʚʘʱʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʫʧʨʘʞʥʝʥʠʷ ʟʘ ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ 
ʩʲʦʪʚʝʪʥʠʪʝ ʥʘʨʫʰʝʥʠʷ ʚ ʛʦʚʦʨʘ. 

ʐʠʨʦʢʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʩʲʟʜʘʚʘ ʫʩʣʦʚʠʷ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʥʦʚʠ ʤʝʪʦʜʠ ʠ ʬʦʨʤʠ ʥʘ 
ʚʠʨʪʫʘʣʥʦ ʢʦʥʩʫʣʪʠʨʘʥʝ ʠ ʝʣʝʢʪʨʦʥʥʘ ʪʝʨʘʧʠʷ (ʝ-ʪʝʨʘʧʠʷ) ʧʨʠ ʢʦʨʠʛʠʨʘʥʝ ʥʘ 
ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ. ʇʦʩʝʱʝʥʠʷʪʘ ʧʨʠ ʣʦʛʦʧʝʜ ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ 
ʠʟʤʝʩʪʚʘʪ (ʠʣʠ ʜʦʧʲʣʚʘʪ) ʦʪ ʚʠʨʪʫʘʣʥʠ ʢʦʥʩʫʣʪʘʮʠʠ ʠ ʧʦʣʟʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ 
ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʪʝʨʘʧʠʷ ʥʘ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ.  

ɺ ʤʦʤʝʥʪʘ, ʚʠʨʪʫʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘ ʭʦʨʘ ʩ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ 
ʚʢʣʶʯʚʘ: ʜʠʥʘʤʠʯʥʠ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʠ; ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʬʦʨʫʤʠ, 
ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠ ʩʪʘʠ ʟʘ ʨʘʟʛʦʚʦʨʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ; ʝʣʝʢʪʨʦʥʥʠ ʦʟʚʫʯʝʥʠ 
ʢʥʠʛʠ (audio books); ʦʥʣʘʡʥ-ʢʦʥʩʫʣʪʘʮʠʠ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ (ʧʝʜʘʛʦʟʠ, ʣʦʛʦʧʝʜʠ, 
ʧʩʠʭʠʘʪʨʠ, ʠ ʜʨ.); ʝʣʝʢʪʨʦʥʥʠ ʣʦʛʦʧʝʜʠ (ʥʘʧʨ. ɿʘʠʢʘʥʠʝ - ʚʞ. 
http://www.zaikanie.net, ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʢʦʨʝʢʮʠʷ ʥʘ ʟʘʝʢʚʘʥʝʪʦ ʠ ʨʝʯʝʚʠʷ 
ʩʧʘʟʲʤ ʧʨʠ ʚʲʟʨʘʩʪʥʠ ʠ ʧʦ-ʛʦʣʝʤʠ ʜʝʮʘ, BreathMaker - ʚʞ. 
http://rcbkb.com/ru/stuttering, ʟʘ ʢʦʨʝʢʮʠʷ ʥʘ ʟʘʝʢʚʘʥʝʪʦ, ʠ ʜʨ.) ʠ ʪ.ʥ.  

ɼʨʫʛ ʧʨʠʤʝʨ ʥʘ ʩʦʬʪʫʝʨʥʦ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʢʦʨʝʢʮʠʷ ʥʘ ʨʘʟʣʠʯʥʠ 
ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ ʝ ɺʠʜʠʤʘ ̫ʨʝʯ 3 (http://www.logoped.ru/profi/spv3/ 
spv3.htm) - ʟʘ ʢʦʨʝʢʮʠʦʥʥʦ-ʨʘʟʚʠʚʘʱʘ ʨʘʙʦʪʘ ʩ ʜʝʮʘ ʠ ʚʲʟʨʘʩʪʥʠ ʩ ʨʘʟʣʠʯʥʠ 
ʥʘʨʫʰʝʥʠʷ ʚ ʨʝʯʪʘ, ʩʣʫʭʘ ʠ ʜʨ. ʧʦʜ. ɺʠʜʠʤʘ ̫ʨʝʯ 3 ʚʢʣʶʯʚʘ 14 ʤʦʜʫʣʘ, 
ʧʦʜʧʦʤʘʛʘʱʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦʪʦ ʬʦʨʤʠʨʘʥʝ ʥʘ ʨʝʯʝʚʠ ʥʘʚʠʮʠ ʥʘ ʧʨʠʥʮʠʧʘ ʥʘ 
ʠʛʨʘʪʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʨʝʯʪʘ. ʇʲʨʚʦʪʦ ʙʲʣʛʘʨʩʢʦ Web-ʧʨʠʣʦʞʝʥʠʝ ʟʘ 
ʚʠʨʪʫʘʣʥʦ ʢʦʥʩʫʣʪʠʨʘʥʝ ʠ ʪʝʨʘʧʠʷ ʥʘ ʭʦʨʘ ʩ ʨʘʟʣʠʯʥʠ ʢʦʤʫʥʠʢʘʪʠʚʥʠ 
ʥʘʨʫʰʝʥʠʷ ʝ ʃʆɻʆʇɽɼ 2.0 [7], ʢʦʝʪʦ ʧʨʝʜʦʩʪʘʚʷ ʥʘ ʩʧʝʮʠʘʣʠʩʪʘ-ʣʦʛʦʧʝʜ 
ʩʨʝʜʩʪʚʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ, ʩʲʟʜʘʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠʢʠ ʟʘ 
ʮʷʣʦʩʪʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʪʝʨʘʧʠʷ. 

ʅɾʋʇɽʁ ʀɹ ʃʇʉɾʃʏʁʘ ʆɹ ʀɹɾʃɻɹʆɾʋʇ 

ʅʦʚʠ ʤʝʪʦʜʠ ʟʘ ʪʝʨʘʧʠʷ, ʩ ʜʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʩʘ ʩʚʲʨʟʘʥʠʪʝ ʩ ʢʦʥʪʨʦʣ 
ʥʘ ʨʝʯʪʘ ʚ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ, ʠ ʩʲʧʨʦʚʦʜʝʥʠ ʩ ʪʝʭʥʠʢʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʣʘʚʥʘ 
ʨʝʯ. ʍʘʨʘʢʪʝʨʥʦ ʟʘ ʪʷʭ ʝ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʠ ʜʝʡʥʦʩʪʠ ʧʦ ʧʨʝʥʦʩ ʥʘ 
ʩʲʟʜʘʜʝʥʠʪʝ ʨʝʯʝʚʠ ʥʘʚʠʮʠ ʚ ʥʝʪʝʨʘʧʝʚʪʠʯʥʘ ʩʨʝʜʘ ʠ ʪʷʭʥʦʪʦ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʟʘʪʚʲʨʞʜʘʚʘʥʝ. ɺ ʪʝʨʘʧʝʚʪʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʟʘ ʢʦʨʝʢʮʠʷ ʥʘ 
ʟʘʝʢʚʘʥʝʪʦ ʰʠʨʦʢʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʛʨʫʧʠ ʦʪ ʤʝʪʦʜʠ, ʩʲʟʜʘʜʝʥʠ ʩʲʦʪʚʝʪʥʦ ʦʪ 
ʘʤʝʨʠʢʘʥʩʢʘʪʘ, ʬʨʝʥʩʢʘʪʘ, ʨʫʩʢʘʪʘ ʠ ʘʚʩʪʨʘʣʠʡʩʢʘʪʘ ʣʦʛʦʧʝʜʠʯʥʠ ʰʢʦʣʠ. 

http://www.zaikanie.net/
http://rcbkb.com/ru/stuttering
http://www.logoped.ru/profi/spv3/%20spv3.htm
http://www.logoped.ru/profi/spv3/%20spv3.htm
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ʅʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʢʦʨʝʢʮʠʷ ʥʘ ʟʘʝʢʚʘʥʝʪʦ, ʧʨʝʜʣʘʛʘʥʠ ʦʪ 
ʘʤʝʨʠʢʘʥʩʢʘʪʘ ʰʢʦʣʘ, ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʠʢʠ ʟʘ ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ ʨʝʯʝʚʦʪʦ 
ʧʦʚʝʜʝʥʠʝ (behavior therapy). ʉʧʦʨʝʜ ɻʝʦʨʛʠʝʚʘ [1] ʥʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ ʤʝʪʦʜʠ ʚ 
ʉɸʑ ʩʘ ʪʝʟʠ ʥʘ Ch.Van Riper, M.Schwartz, H.Gregory, E.Cooper, E.Boberg ʠ ʜʨ. 
ʆʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ, ʟʘʣʝʛʥʘʣʠ ʚ ʨʝʜʠʮʘ ʘʤʝʨʠʢʘʥʩʢʠ ʧʨʦʛʨʘʤʠ ʟʘ ʢʦʨʝʢʮʠʷ 
ʥʘ ʟʘʝʢʚʘʥʝʪʦ ʩʘ: ʧʨʠʥʮʠʧ ʟʘ ʜʝʩʝʥʩʠʙʠʣʠʟʘʮʠʷ (ʮʝʣʪʘ ʤʫ ʝ ʜʘ ʩʝ ʧʦʟʚʦʣʠ ʥʘ 
ʟʘʝʢʚʘʱʠʷ ʜʘ ʧʨʦʜʫʮʠʨʘ ʚʝʨʙʘʣʥʠ ʠ ʥʝʚʝʨʙʘʣʥʠ ʦʪʛʦʚʦʨʠ, ʜʦʙʨʝ ʘʜʘʧʪʠʨʘʥʠ 
ʢʲʤ ʟʘʝʢʚʘʥʝʪʦ ʠʣʠ ʦʙʨʘʪʥʦ ï ʥʝʩʲʚʤʝʩʪʠʤʠ ʩ ʥʝʛʦ); ʧʨʠʥʮʠʧ ʟʘ ʤʦʜʝʣʠʨʘʥʝ 
ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʟʘʝʢʚʘʱʠʷ (ʣʦʛʦʧʝʜʲʪ ʪʨʷʙʚʘ ʜʘ ʥʘʧʨʘʚʠ ʤʦʜʝʣ ʥʘ 
ʧʨʝʜʚʠʜʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ); ʧʨʠʥʮʠʧ ʥʘ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʛʦʚʦʨʥʠʪʝ ʫʤʝʥʠʷ ʚʲʚ 

ʚʩʝʢʠʜʥʝʚʥʠʷ. ɺʢʣʶʯʚʘʪ ʩʝ ʦʱʝ ʪʝʭʥʠʢʠ ʢʘʪʦ ʥʝʛʘʪʠʚʥʘ ʧʨʘʢʪʠʢʘ, ERASM1 

ʪʝʭʥʠʢʘ ʟʘ ʟʘʙʘʚʝʥʘ ʨʝʯ (ʧʨʠʣʘʛʘʥʘ ʢʘʪʦ ʝʣʝʤʝʥʪ ʥʘ ʧʦʯʪʠ ʚʩʝʢʠ ʤʝʪʦʜ ʟʘ 
ʢʦʨʝʢʮʠʷ ʥʘ ʟʘʝʢʚʘʥʝʪʦ ʚ ʉɸʑ ʠ ɿʘʧʘʜʥʘ ɽʚʨʦʧʘ), ʠ ʜʨ. ʂʦʨʝʢʮʠʦʥʥʠʷʪ ʧʨʦʮʝʩ 
ʝ ʧʨʠʜʨʫʞʝʥ ʦʪ ʫʧʨʘʞʥʝʥʠʷ ʟʘ ʧʲʣʥʘ ʠʣʠ ʯʘʩʪʠʯʥʘ ʨʝʣʘʢʩʘʮʠʷ (ʚ ʥʘʯʘʣʦʪʦ ʥʘ 
ʩʝʘʥʩʘ). ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʦʱʝ ʩʪʘʪʠʯʥʘ ʨʝʣʘʢʩʘʮʠʷ (ʘʚʪʦʛʝʥʝʥ ʪʨʝʥʠʥʛ ʥʘ 
Schultz, ʨʝʣʘʢʩʘʮʠʷ ʥʘ Ajuriagerra, ʧʨʦʛʨʝʩʠʚʥʘ ʨʝʣʘʢʩʘʮʠʷ ʥʘ Jacobson) ʠ 
ʜʠʥʘʤʠʯʥʘ ʨʝʣʘʢʩʘʮʠʷ (ʥʘ K.Dupont).  

ɸʢʪʫʘʣʥʠʪʝ ʢʦʥʮʝʧʮʠʠ ʧʨʠ ʢʦʨʝʢʮʠʷ ʥʘ ʟʘʝʢʚʘʥʝʪʦ, ʢʲʤ ʢʦʠʪʦ ʩʝ ʧʨʠʜʲʨʞʘ 
ʬʨʝʥʩʢʘʪʘ ʰʢʦʣʘ, ʩʘ ʦʨʠʝʥʪʠʨʘʥʠ ʥʘʡ-ʚʝʯʝ ʚ ʪʨʠ ʘʩʧʝʢʪʘ [1]: 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ; ʬʠʟʠʦʣʦʛʠʯʝʥ; ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʥ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʷʪ ʘʩʧʝʢʪ 
ʚʢʣʶʯʚʘ ʪʨʠ ʤʝʪʦʜʘ - ʚʥʫʰʝʥʠʝ, ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ óʨʝʢʦʥʩʪʨʫʢʮʠʷô ʥʘ ʣʠʯʥʦʩʪʪʘ 
ʥʘ ʟʘʝʢʚʘʱʠʷ. ʉ ʚʥʫʰʝʥʠʝʪʦ ʩʝ ʮʝʣʠ ʜʘ ʩʝ ʧʨʠʣʦʞʘʪ ʨʘʟʣʠʯʥʠ ʪʝʭʥʠʢʠ (ʟʘ ʜʘ 
ʩʝ ʩʚʝʜʘʪ ʚʝʨʙʘʣʥʠʪʝ ʪʨʫʜʥʦʩʪʠ ʜʦ ʤʠʥʠʤʫʤ), ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʩʪʠʤʫʣʠʨʘ ʠ 
ʤʦʪʠʚʠʨʘ ʟʘʝʢʚʘʱʠʷʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʢʦʨʝʢʮʠʷʪʘ. ʌʠʟʠʦʣʦʛʠʯʥʘʪʘ ʪʝʨʘʧʠʷ ʩʝ 
ʧʨʝʧʦʨʲʯʚʘ ʦʪ ʣʦʛʦʧʝʜʠ-ʤʝʜʠʮʠ, ʢʦʠʪʦ ʧʦʜʜʲʨʞʘʪ ʪʝʟʘʪʘ ʟʘ ʜʠʩʬʫʥʢʮʠʠ ʥʘ 
ʢʦʨʦʚʦ ʥʠʚʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʤʝʭʘʥʠʟʤʘ ʥʘ ʟʘʝʢʚʘʥʝʪʦ. ʇʩʠʭʦʬʠʟʠʯʥʠʪʝ 
ʤʝʪʦʜʠ ʟʘ ʢʦʨʝʢʮʠʷ ʥʘ ʟʘʝʢʚʘʥʝʪʦ ʩʝ ʙʘʟʠʨʘʪ ʥʘ ʪʝʟʘʪʘ, ʯʝ ʦʩʥʦʚʥʘʪʘ ʧʨʠʯʠʥʘ 
ʟʘ ʧʦʷʚʘ ʥʘ ʟʘʝʢʚʘʥʝʪʦ ʧʦ ʧʨʠʨʦʜʘʪʘ ʩʠ ʝ ʧʩʠʭʦʣʦʛʠʯʥʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ 
ʦʪʩʪʨʘʥʷʚʘʥʝʪʦ ʥʘ ʟʘʝʢʚʘʥʝʪʦ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʚʢʣʶʯʚʘ ʨʘʙʦʪʘ ʥʘʜ 
ʝʤʦʮʠʦʥʘʣʥʠʪʝ ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʥʝʛʘʪʠʚʥʦ ʚʲʨʭʫ ʟʘʝʢʚʘʱʠʷ. 
ʈʘʟʧʨʦʩʪʨʘʥʝʥʘ ʧʨʘʢʪʠʢʘ ʚʲʚ ʌʨʘʥʮʠʷ ʩʘ ʫʧʨʘʞʥʝʥʠʷʪʘ ʟʘ ʤʫʩʢʫʣʥʘ 
ʨʝʣʘʢʩʘʮʠʷ ʠ ʙʝʟʟʚʫʯʥʦ ʠʟʜʠʰʚʘʥʝ. ʅʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʤʝʪʦʜʠ ʩʘ ʪʝʟʠ ʥʘ 
ʌʨʘʥʩʦʘ ʃʴʦ ʖʰ, Besancon, Lenon ʠ ʜʨ.  

ʆʪ ʤʝʪʦʜʠʪʝ ʥʘ ʩʬʪʣʙʫʙ ʫʞʩʙʨʞʛʫʡʰʦʙ ʱʣʧʤʙ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʩʘʤʦ ʤʝʪʦʜʘ 
ʥʘ ʇʦʚʘʨʦʚʘ [4], ʦʩʥʦʚʘʚʘʱ ʩʝ ʥʘ ʧʨʠʥʮʠʧʘ ʟʘ ʮʷʣʦʩʪʥʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ 
ʨʝʯʝʚʠʷ ʘʧʘʨʘʪ ʠ ʥʘ ʥʝʨʚʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʯʦʚʝʢʘ. ʇʨʠ ʥʝʛʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ 
ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʬʦʥʘʮʠʦʥʥʦʪʦ ʜʠʰʘʥʝ ʠ ʩʝ ʬʦʨʤʠʨʘʪ ʥʘʚʠʮʠ ʟʘ ʦʪʯʝʪʣʠʚʘ 
ʘʨʪʠʢʫʣʘʮʠʷ ʠ ʧʨʦʠʟʥʦʰʝʥʠʝ, ʠʥʪʦʥʘʮʠʦʥʥʘ ʠʟʨʘʟʠʪʝʣʥʦʩʪ ʥʘ ʨʝʯʪʘ, 
ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘ ʪʝʤʧʘ ʠ ʨʠʪʲʤʘ ʥʘ ʨʝʯʪʘ, ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʣʦʛʦʬʦʙʠʷʪʘ, ʠ 
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ʜʨ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʨʘʙʦʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʠ ʦʪʨʘʙʦʪʠ ʥʘʚʠʢ ʟʘ 
ʩʘʤʦʢʦʥʪʨʦʣ ʥʘ ʜʠʰʘʥʝʪʦ, ʘʨʪʠʢʫʣʘʮʠʷʪʘ, ʪʝʤʧʘ, ʨʠʪʲʤʘ ʚ ʝʞʝʜʥʝʚʥʘʪʘ ʨʝʯ.  

ɺʠʩʦʢʘ ʝʬʝʢʪʠʚʥʦʩʪ ʩʘ ʧʦʢʘʟʘʣʠ ʜʚʝ ʪʝʨʘʧʝʚʪʠʯʥʠ ʧʨʦʛʨʘʤʠ (Lidcombe ʠ 
Craig) ʥʘ ʘʚʩʪʨʘʣʠʡʩʢʘʪʘ ʣʦʛʦʧʝʜʠʯʥʘ ʰʢʦʣʘ. Lidcombe [5], ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ 
ʠʟʚʝʩʪʥʠʷ ʘʚʩʪʨʘʣʠʡʩʢʠ ʫʯʝʥ M. Onslow, ʦʩʲʱʝʩʪʚʷʚʘ ʪʝʨʘʧʠʷ ʧʨʠ ʨʘʥʥʦ 
ʟʘʝʢʚʘʥʝ (ʟʘ ʧʝʨʠʦʜʘ ʦʪ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ ʥʘ ʧʦʷʚʘ ʥʘ ʟʘʝʢʚʘʥʝʪʦ). ʆʩʥʦʚʘʚʘ ʩʝ 
ʥʘ ʪʝʟʘʪʘ, ʯʝ ʟʘʝʢʚʘʥʝʪʦ ʝ ʧʨʠʯʠʥʝʥʦ ʦʪ ʦʙʨʲʱʘʥʝ ʥʘ ʧʨʝʢʘʣʝʥʦ ʚʥʠʤʘʥʠʝ ʦʪ 
ʩʪʨʘʥʘ ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʥʘ ʥʦʨʤʘʣʥʘʪʘ ʥʝʧʣʘʚʥʘ ʨʝʯ ʥʘ ʜʝʪʝʪʦ ʚ ʨʘʥʥʦ ʜʝʪʩʪʚʦ. 
ʅʘʪʠʩʢʲʪ ʚʲʨʭʫ ʜʝʪʝʪʦ ʜʘ ʩʧʨʝ ʜʘ ʧʨʦʜʫʮʠʨʘ ʪʘʢʲʚ ʪʠʧ ʨʝʯ ʚʦʜʠ ʜʦ ʠʟʙʷʛʚʘʥʝ 
ʥʘ ʥʦʨʤʘʣʥʘʪʘ ʜʠʩʬʣʫʝʥʪʥʦʩʪ, ʜʝʪʝʪʦ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʦʧʘʩʷʚʘ ʟʘ ʩʚʦʷʪʘ ʨʝʯ, 
ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʫʩʢʦʨʷʚʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʟʘʝʢʚʘʥʝʪʦ. ʇʨʦʛʨʘʤʘʪʘ ʩʝ 
ʦʩʥʦʚʘʚʘ ʥʘ ʥʘʧʲʪʩʪʚʠʷ ʢʲʤ ʨʦʜʠʪʝʣʠʪʝ, ʥʘ ʪ.ʥʘʨ. óʦʧʝʨʘʥʪʥʘ ʧʨʦʛʨʘʤʘô, ʢʘʢʪʦ 
ʠ ʥʘ ʪʝʟʘʪʘ, ʯʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʯʘʢʚʘ ʝʚʝʥʪʫʘʣʥʦʪʦ ʝʩʪʝʩʪʚʝʥʦ 
ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʣʘʚʥʦʩʪʪʘ ʥʘ ʨʝʯʪʘ ʧʨʠ ʜʝʪʝʪʦ. ʇʨʦʛʨʘʤʘʪʘ ʩʝ ʩʯʠʪʘ ʢʘʪʦ 
ʥʘʡ-ʜʦʙʨʘʪʘ ʧʨʘʢʪʠʢʘ ʟʘ ʪʝʨʘʧʠʷ ʥʘ ʨʘʥʥʦ ʟʘʝʢʚʘʥʝ ʚ ɸʚʩʪʨʘʣʠʷ ʠ ʜʨʫʛʠ 
ʩʪʨʘʥʠ. ɼʦʩʪʲʧʥʘ ʝ ʟʘ ʦʚʣʘʜʷʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʦʪ ʣʦʛʦʧʝʜʠ ʠ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-
ʝʚʪʠʥʘ ʦʪ ʜʨʫʛʠ ʪʝʨʘʧʝʚʪʠʯʥʠ ʧʨʦʛʨʘʤʠ, ʧʨʠ ʢʦʠʪʦ ʩʝ ʥʘʣʘʛʘʪ ʤʥʦʛʦ ʧʦ-ʯʝʩʪʠ 
ʧʦʩʝʱʝʥʠʷ ʚ ʣʦʛʦʧʝʜʠʯʥʠʷ ʢʘʙʠʥʝʪ. ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʘ Craig 
[2] ʝ ʜʘ ʩʝ ʨʝʜʫʮʠʨʘ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʝʢʚʘʥʝ ʯʨʝʟ ʨʝʯʝʚʠ ʠʟʠʩʢʚʘʥʠʷ, ʜʘ ʩʝ ʫʩʠʣʠ 
ʠ ʩʪʠʤʫʣʠʨʘ ʤʦʟʲʯʥʠʷ ʢʘʧʘʮʠʪʝʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʝʯʝʚʠʷ ʧʨʦʮʝʩ. ɼʚʘ ʩʘ 
ʦʩʥʦʚʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʚʦʜʝʱʠ ʚ ʧʨʦʛʨʘʤʘʪʘ ʥʘ Craig, ʠ ʧʦʜʦʙʨʷʚʘʪ 
ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʥʝʨʚʥʘʪʘ ʩʠʩʪʝʤʘ: ʧʣʘʚʝʥ ʛʦʚʦʨ ʠ EMG1-ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ. ʊʚʲʨʜʠ 
ʩʝ, ʯʝ ʪʦʟʠ ʧʦʜʭʦʜ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʥʘʡ-ʦʙʠʢʥʦʚʝʥʠʷ ʠ ʧʦʧʫʣʷʨʝʥ ʪʠʧ ʪʝʨʘʧʠʷ, 
ʧʨʝʜʣʘʛʘʥ ʚ ʥʘʰʠ ʜʥʠ. 

ʅʇɽɾʄʁʉɹʆɾ ʆɹ ʅɾʋʇɽʁ ʀɹ ʃʇʉɾʃʏʁʘ ʆɹ ʀɹɾʃɻɹʆɾʋʇ 

ɺʩʷʢʘ ʣʦʛʦʧʝʜʠʯʥʘ ʰʢʦʣʘ ʠʤʘ ʩʚʦʠ ʪʝʭʥʠʢʠ ʠ ʧʨʦʛʨʘʤʠ ʟʘ ʢʦʨʝʢʮʠʷ. 
ʈʝʜʠʮʘ ʘʚʪʦʨʠ ʠʜʝʥʪʠʬʠʮʠʨʘʪ 6 (ʰʝʩʪ) ʦʙʱʠ ʤʦʜʝʣʘ ʟʘ ʢʦʨʝʢʮʠʷ ʥʘ 
ʟʘʝʢʚʘʥʝʪʦ, ʧʦʜʨʝʜʝʥʠ ʩʧʦʨʝʜ ʩʪʝʧʝʥʪʘ ʥʘ ʪʷʭʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ: ʫʜʲʣʞʝʥ 
ʛʦʚʦʨ, ʤʝʢʘ ʛʣʘʩʦʚʘ ʘʪʘʢʘ, ʨʠʪʤʠʯʥʠ ʫʧʨʘʞʥʝʥʠʷ, ʨʘʙʦʪʘ ʥʘʜ ʧʣʘʚʥʦʪʦ 
ʥʘʩʦʯʚʘʥʝ ʥʘ ʠʟʜʠʰʥʘʪʘ ʩʪʨʫʷ, ʪʝʨʘʧʝʚʪʠʯʥʠ ʥʘʩʦʢʠ ʢʲʤ ʧʨʦʤʷʥʘ ʥʘ 
ʥʘʛʣʘʩʠʪʝ ʥʘ ʟʘʝʢʚʘʱʠʷ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʠ ʪʨʝʚʦʞʥʦʩʪʪʘ ʥʘ 
ʟʘʝʢʚʘʱʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʟʘʝʢʚʘʥʝʪʦ. ʇʦʚʝʯʝʪʦ ʘʚʪʦʨʠ ʥʝ ʩʦʯʘʪ 
ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘ ʥʠʪʦ ʝʜʥʘ ʦʪ ʪʝʭʥʠʢʠʪʝ, ʘ ʩʘʤʦ ʧʦʪʚʲʨʞʜʘʚʘʪ, ʯʝ ʯʨʝʟ 
ʪʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʘʣʠ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʝʢʚʘʥʝ [1]. 

ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʥʘʡ-ʠʟʚʝʩʪʥʠʪʝ ʠ ʝʬʝʢʪʠʚʥʠ ʤʝʪʦʜʠ ʟʘ ʢʦʨʝʢʮʠʷ 
ʥʘ ʟʘʝʢʚʘʥʝʪʦ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʰʢʦʣʠ ʩʝ ʦʢʘʟʚʘ, ʯʝ ʪʝ ʦʙʠʢʥʦʚʝʥʦ ʚʢʣʶʯʚʘʪ 4 
(ʯʝʪʠʨʠ) ʢʦʤʧʦʥʝʥʪʠ ï ʦʙʷʩʥʝʥʠʷ, ʨʘʙʦʪʘ ʩ ʙʣʠʟʢʠ ʥʘ ʟʘʝʢʚʘʱʠʷ, ʪʝʭʥʠʢʠ ʠ 
ʫʧʨʘʞʥʝʥʠʷ ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʨʝʯʪʘ, ʠ ʛʣʘʩʦʚʠ ʫʧʨʘʞʥʝʥʠʷ. 

                                                 
1
 EMG -  ʨʝʯʝʚʦ-ʤʫʩʢʫʣʥʘ ʤʦʥʠʪʦʨʠʥʛʦʚʘ ʩʠʩʪʝʤʘ (speech muscle monitoring system). 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 129 

ʇʦʯʪʠ ʚʩʷʢʘ ʪʝʨʘʧʝʚʪʠʯʥʘ ʧʨʦʛʨʘʤʘ ʟʘʧʦʯʚʘ ʩ ʦʙʷʩʥʝʥʠʷ ʟʘ ʘʥʘʪʦʤʠʷʪʘ, 
ʬʠʟʠʦʣʦʛʠʷʪʘ ʥʘ ʚʦʢʘʣʥʠʪʝ ʦʨʛʘʥʠ, ʧʨʠʯʠʥʠʪʝ ʟʘ ʟʘʝʢʚʘʥʝʪʦ, ʢʘʢʚʦ 
ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʝʨʘʧʠʷ ʥʘ ʟʘʝʢʚʘʥʝʪʦ ʠ ʪ.ʥ.  

ʇʦʯʪʠ ʚʩʠʯʢʠ ʤʝʪʦʜʠ ʚʢʣʶʯʚʘʪ (ʘ ʥʷʢʦʠ ʜʦʨʠ ʩʝ ʙʘʟʠʨʘʪ ʠʟʮʷʣʦ ʥʘ) 
ʨʘʙʦʪʘ ʩ ʨʦʜʠʪʝʣʠ ʠ ʙʣʠʟʢʠ ʥʘ ʟʘʝʢʚʘʱʠʷ. ʊʦʚʘ ʚʢʣʶʯʚʘ ʧʨʝʚʘʥʪʠʚʥʘ 
ʨʘʙʦʪʘ ʩ ʨʦʜʠʪʝʣʠʪʝ; ʩʲʚʝʪʠ ʢʘʢ ʜʘ ʩʝ ʜʲʨʞʘʪ, ʢʘʢ ʜʘ ʨʝʘʛʠʨʘʪ ʥʘ ʟʘʝʢʚʘʥʝʪʦ; 
ʧʨʦʤʷʥʘ ʥʘ ʨʝʯʝʚʦʪʦ ʧʦʚʝʜʝʥʠʝ ʥʘ ʨʦʜʠʪʝʣʠʪʝ. 

ʑʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ 5 (ʧʝʪ) ʦʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʰʝʩʪ ʦʙʱʠ ʤʦʜʝʣʘ 
ʚʢʣʶʯʚʘʪ ʨʘʟʣʠʯʥʠ ʪʝʭʥʠʢʠ ʠ ʫʧʨʘʞʥʝʥʠʷ: ʪʝʭʥʠʢʠ ʟʘ ʢʦʥʪʨʦʣ ʥʘʜ ʨʝʯʪʘ ʚ 
ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ, ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʣʘʚʥʦʩʪ, ʪʨʘʥʩʬʝʨʠʨʘʥʝ ʥʘ ʩʲʟʜʘʜʝʥʠʪʝ 
ʨʝʯʝʚʠ ʥʘʚʠʮʠ, ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ ʨʝʯʝʚʦʪʦ ʧʦʚʝʜʝʥʠʝ, ʢʦʥʪʨʦʣʠʨʘʥʦ ʜʠʰʘʥʝ, 
ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘ ʛʦʚʦʨʥʠʪʝ ʫʤʝʥʠʷ, ʥʝʛʘʪʠʚʥʘ ʧʨʘʢʪʠʢʘ, ʟʘʙʘʚʝʥʘ ʨʝʯ, 
ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʨʝʣʘʢʩʘʮʠʷ, ʤʫʩʢʫʣʥʦ ʦʪʧʫʩʢʘʥʝ, ʪʨʝʥʠʨʘʥʝ ʥʘ ʨʝʯʝʚʠʪʝ 
ʤʫʩʢʫʣʠ, ʧʩʠʭʦʪʝʨʘʧʠʷ, ʩʧʨʘʚʷʥʝ ʩ ʣʦʛʦʬʦʙʠʷʪʘ, ʨʘʙʦʪʘ ʥʘʜ ʪʝʤʧʘ ʠ 
ʠʥʪʦʥʘʮʠʷʪʘ.  

ʃʦʛʦʧʝʜʠʯʥʘʪʘ ʨʘʙʦʪʘ, ʩʚʲʨʟʘʥʘ ʩ ʤʝʪʦʜʠʪʝ ʦʙʠʢʥʦʚʝʥʦ ʚʢʣʶʯʚʘ ʛʣʘʩʦʚʠ 
ʫʧʨʘʞʥʝʥʠʷ - ʧʝʝʥʝ, ʯʝʪʝʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʢʩʪʦʚʝ, ʨʘʟʛʦʚʦʨʠ ʧʦ ʪʝʣʝʬʦʥ, ʩʲʩ 
ʩʲʙʝʩʝʜʥʠʮʠ ʠ ʜʨ. ʅʷʢʦʠ ʘʚʪʦʨʠ ʜʦʙʘʚʷʪ ʠ ʨʘʙʦʪʘ ʟʘ ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ 
ʣʝʢʩʠʢʘʪʘ, ʨʘʟʚʠʪʠʝ ʥʘ ʤʠʩʣʝʥʝʪʦ, ʠ ʨʘʟʣʠʯʥʠ ʠʛʨʠ (ʟʘ ʧʦʜʨʘʩʪʚʘʱʠ). 

ʄʇɼʇʈɾɽ 3.0: ʊʁʊʋɾʅɹ ʀɹ ɾ-ʋɾʉɹʈʁʘ ʆɹ ʀɹɾʃɻɹʆɾʋʇ 
ʃʆɻʆʇɽɼ 3.0 ʝ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʥʘ ʪʝʨʘʧʠʷ ʥʘ 

ʟʘʝʢʚʘʥʝʪʦ ʠ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʣʘʚʥʦʩʪʪʘ ʠ ʪʝʭʥʠʢʘʪʘ ʥʘ 
ʨʝʯʪʘ. ʉʠʩʪʝʤʘʪʘ ʧʨʝʜʦʩʪʘʚʷ ʥʦʚʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ (ʚ ʩʨʘʚʥʝʥʠʝ ʩ 
ʃʆɻʆʇɽɼ 2.0), ʙʘʟʠʨʘʥʠ ʥʘ ʘʣʛʦʨʠʪʤʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʦʪ ʧʦʪʦʢʘ ʥʘ ʨʝʯʪʘ ʥʘ 
ʧʘʮʠʝʥʪʘ (ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʟʚʫʢʦʚʠ ʜʘʥʥʠ) ʥʘ ʧʘʨʘʤʝʪʨʠ ʢʘʪʦ ʪʝʤʧʦʨʠʪʲʤ ʠ 
ʠʥʪʦʥʘʮʠʷ (ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʪʝʭʥʠʢʘʪʘ ʥʘ ʠʟʛʦʚʘʨʷʥʝ), ʟʘ ʦʪʜʝʣʷʥʝ ʥʘ 
ʩʝʛʤʝʥʪʠ ʦʪ ʪʠʧ óʨʝʯô ʠ óʪʠʰʠʥʘô (ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʥʘʨʫʰʝʥʘ ʧʣʘʚʥʦʩʪ), ʠ ʜʨ.  

ɺ ʃʦʛʦʧʝʜ 3.0 ʩʘ ʚʢʣʶʯʝʥʠ ʪʨʠ ʤʦʜʫʣʘ (ʟʘ ʪʨʝʥʠʨʘʥʝ ʥʘ ʠʥʪʦʥʘʮʠʷʪʘ, 
ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʣʘʚʥʦʩʪʪʘ ʥʘ ʨʝʯʪʘ ʠ ʚʠʨʪʫʘʣʥʦ ʩʲʙʝʩʝʜʚʘʥʝ), ʩ ʧʦʤʦʱʪʘ ʥʘ 
ʢʦʠʪʦ ʝ ʚʲʟʤʦʞʥʦ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʪʝʨʘʧʠʷ ʩ ʦʪʜʘʣʝʯʝʥ ʜʦʩʪʲʧ (ʝ-ʪʝʨʘʧʠʷ) 
ʟʘ ʭʦʨʘ ʩ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ. 
ɿʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʥʘʨʫʰʝʥʘ ʧʣʘʚʥʦʩʪ ʥʘ ʨʝʯʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʘʣʛʦʨʠʪʲʤ ʟʘ 

ʦʪʢʨʠʚʘʥʝ ʥʘ óʨʝʯô ʠ óʪʠʰʠʥʘô ʚ ʟʚʫʢʦʚʠʷ ʧʦʪʦʢ, ʦʪʯʠʪʘʱ ʥʦʨʤʘʪʘ ʟʘ ʧʨʝʩʠʯʘʥʝ 
ʥʘ ʥʫʣʘʪʘ ʠ ʝʥʝʨʛʠʷʪʘ ʥʘ ʟʚʫʢʘ (ʟʘ ʧʦʜʨʦʙʥʦʩʪʠ ʚʞ. [8]). 

ʊʝʤʧʦʨʠʪʲʤʲʪ ʦʧʨʝʜʝʣʷ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʘʫʟʠ ʠ ʪʷʭʥʘʪʘ ʠʟʨʘʟʠʪʝʣʥʦʩʪ ʚ 
ʨʝʯʪʘ ʠ ʩʝ ʧʨʝʩʤʷʪʘ ʢʘʪʦ ʩʧʝʮʠʬʠʯʥʦ ʩʲʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʘʫʟʠʪʝ ʠ ʨʝʯʝʚʠʪʝ 
ʩʝʛʤʝʥʪʠ ʚ ʧʦʪʦʢʘ ʥʘ ʟʚʫʢʦʚʠʪʝ ʜʘʥʥʠ. ʂʦʣʢʦʪʦ ʩʪʦʡʥʦʩʪʪʘ ʤʫ ʝ ʧʦ-ʛʦʣʷʤʘ, 
ʪʦʣʢʦʚʘ ʧʦ-ʤʘʣʢʘ ʝ ʧʘʫʟʘʪʘ ʚ ʨʝʯʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʪ.ʝ. ʟʘʝʢʚʘʥʝʪʦ ʩʝ 
ʧʨʦʷʚʷʚʘ ʧʦ-ʤʘʣʢʦ.  
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ʀʥʪʦʥʘʮʠʷʪʘ (ʠʥʪʦʥʘʮʠʦʥʥʠʷʪ ʢʦʥʪʫʨ) ʠ ʨʝʘʢʮʠʷʪʘ ʥʘ ʧʘʮʠʝʥʪʘ ʧʨʠ 
ʦʙʱʫʚʘʥʝ ʩ ʚʠʨʪʫʘʣʥʠʷ ʩʲʙʝʩʝʜʥʠʢ ʩʝ ʦʪʢʨʠʚʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʥʪʫʨʘ ʥʘ 
ʦʩʥʦʚʥʠʷ ʪʦʥ. ʇʦʩʣʝʜʥʠʷʪ ʩʝ ʠʟʯʠʩʣʷʚʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʦʩʥʦʚʥʠʷ ʪʦʥ, ʢʦʡʪʦ ʩʝ 
ʟʘʩʠʯʘ ʩ ʪ. ʥʘʨ. ʦʮʝʥʠʪʝʣ YIN. ʅʘ ʪʦʟʠ ʝʪʘʧ ʩʝ ʧʨʦʚʝʞʜʘʪ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʯʠʷʪʦ 
ʦʩʥʦʚʥʘ ʮʝʣ ʝ ʜʘ ʩʝ ʨʘʟʣʠʯʘʪ ʝʤʦʮʠʠʪʝ ʯʨʝʟ ʢʦʥʪʫʨʘ ʥʘ ʦʩʥʦʚʥʘʪʘ ʯʝʩʪʦʪʘ. 
ʆʪʥʦʰʝʥʠʝʪʦ ʢʲʤ ʩʲʙʝʩʝʜʥʠʢʘ ʩʝ ʦʧʨʝʜʝʣʷ ʯʨʝʟ ʩʨʘʚʥʝʥʠʝ ʥʘ 

ʪʝʤʧʦʨʠʪʲʤʘ ʠ ʥʠʚʦʪʦ ʥʘ ʠʥʪʦʥʠʨʘʥʝ ʧʨʠ ʢʦʤʫʥʠʢʘʮʠʷ ʩ ʚʠʨʪʫʘʣʥʠʷ 
ʩʲʙʝʩʝʜʥʠʢ. ʊʦʟʠ ʧʦʢʘʟʘʪʝʣ ʦʪʨʘʟʷʚʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ - ʚ 
ʦʪʛʦʚʦʨʘ ʩʠ ʜʘ ʦʪʨʘʟʠ ʨʝʯʝʚʠʪʝ ʥʝʚʝʨʙʘʣʥʠ ʢʘʯʝʩʪʚʘ, ʘ ʠʤʝʥʥʦ - ʪʝʤʧʦʨʠʪʲʤʘ 
ʥʘ ʨʝʯʪʘ ʠ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘ ʜʠʩʪʘʥʮʠʷ ʯʨʝʟ ʠʥʪʦʥʘʮʠʷʪʘ.  

ʉʲʩ ʩʨʝʜʩʪʚʘ ʥʘ ʃʆɻʆʇɽɼ 3.0, ʩʧʝʮʠʘʣʠʩʪʲʪ-ʣʦʛʦʧʝʜ ʤʦʞʝ ʜʘ ʤʦʜʝʣʠʨʘ: 
ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠʢʠ (ʥʘʧʨ. ʥʘ ʚʩʷʢʘ ʦʪ ʩʧʦʤʝʥʘʪʠʪʝ ʧʦ-ʛʦʨʝ ʪʝʨʘʧʝʚʪʠʯʥʠ 
ʰʢʦʣʠ); ʝʪʘʧʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʝʨʘʧʠʷʪʘ ʥʘ ʟʘʝʢʚʘʥʝʪʦ; ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ ʚʠʜʦʚʝ 
ʪʝʭʥʠʢʠ ʠ ʫʧʨʘʞʥʝʥʠʷ. 

ɺ ʧʨʦʚʝʜʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʲʩ ʩʲʟʜʘʜʝʥʠʷ ʧʨʦʪʦʪʠʧ, ʢʦʥʢʨʝʪʥʦ ʝ 
ʤʦʜʝʣʠʨʘʥʘ ʠ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʘ ʤʝʪʦʜʠʢʘʪʘ [4] ʟʘ ʪʝʨʘʧʠʷ ʥʘ ʟʘʝʢʚʘʥʝʪʦ, ʥʘʡ-
ʚʝʯʝ ʟʘʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʙʲʣʛʘʨʩʢʘʪʘ ʣʦʛʦʧʝʜʠʯʥʘ ʧʨʘʢʪʠʢʘ ʥʘʡ-ʩʠʣʥʦ ʝ 
ʧʦʚʣʠʷʥʘ ʦʪ ʨʫʩʢʘʪʘ ʰʢʦʣʘ. 

ʇʦʯʪʠ ʚʩʷʢʘ ʤʝʪʦʜʠʢʘ ʟʘ ʪʝʨʘʧʠʷ ʥʘ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ ʩʝ 
ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʠ ʩ ʥʘʙʦʨ ʦʪ ʣʦʛʦʧʝʜʠʯʥʠ ʫʧʨʘʞʥʝʥʠʷ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʠʟʧʲʣʥʷʪ, ʟʘ ʜʘ ʩʝ ʢʦʨʠʛʠʨʘ ʥʘʨʫʰʝʥʠʝʪʦ. ʆʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʫʩʧʝʭʘ 
ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʤʝʪʦʜʠʢʘ ʝ ʥʝ ʩʘʤʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʚʢʣʶʯʝʥʠʪʝ ʚ ʥʝʷ 
ʫʧʨʘʞʥʝʥʠʷ, ʥʦ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʚʩʷʢʦ ʦʪ ʪʷʭ. ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ, ʚʩʷʢʦ 
ʣʦʛʦʧʝʜʠʯʥʦ ʫʧʨʘʞʥʝʥʠʝ ʟʘ ʪʝʨʘʧʠʷ ʥʘ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʝ, ʤʦʞʝ ʜʘ 
ʩʲʜʲʨʞʘ (ʦʩʚʝʥ ʫʩʣʦʚʠʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝ) ʚʠʜʝʦ ʬʘʡʣ, ʟʚʫʢʦʚ ʬʘʡʣ ʠ/ʠʣʠ 
ʠʟʦʙʨʘʞʝʥʠʝ (ʠʟʧʦʣʟʚʘʥʠ ʚ ʪʝʨʘʧʝʚʪʠʯʥʠʷ ʧʨʦʮʝʩ ʟʘ ʦʥʘʛʣʝʜʷʚʘʥʝ ʠ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʨʠʤʝʨʠ ʟʘ ʧʨʘʚʠʣʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʫʧʨʘʞʥʝʥʠʝʪʦ). ɿʘ ʚʩʷʢʦ 
ʫʧʨʘʞʥʝʥʠʝ ʩʝ ʟʘʜʘʚʘ ʠ ʚʨʝʤʝʪʦ, ʟʘ ʢʦʝʪʦ ʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ. 
ʋʧʨʘʞʥʝʥʠʷʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʜʨʫʞʘʚʘʪ ʦʪ ʧʨʝʧʦʨʲʢʠ ʠ ʩʧʠʩʲʢ ʦʪ ʫʩʣʦʚʠʷ, 
ʢʦʠʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʩʣʝʜʚʘʪ ʠ ʩʧʘʟʚʘʪ ʧʨʠ ʪʷʭʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ.  

ʃʦʛʦʧʝʜʠʯʥʠʪʝ ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʘʪ ʜʘ ʚʢʣʶʯʚʘʪ ʪʝʢʩʪʦʚʝ (ʣʦʛʦʧʝʜʠʯʥʠ 
ʜʘʥʥʠ) ïʥʘʧʨ. ʜʫʤʠ, ʬʨʘʟʠ, ʙʘʩʥʠ, ʩʢʦʨʦʧʦʛʦʚʦʨʢʠ, ʠ ʜʨ., ʢʦʠʪʦ ʜʘ ʩʝ ʧʨʝʜʣʘʛʘʪ 
ʥʘ ʯʦʚʝʢʘ ʩ ʢʦʤʫʥʠʢʘʪʠʚʥʦ ʥʘʨʫʰʝʥʠʝ ʟʘ ʧʨʦʯʠʪʘʥʝ.  

ɹʘʟʘʪʘ ʜʘʥʥʠ ʥʘ ʃʆɻʆʇɽɼ 3.0 ʩʝ ʩʲʩʪʦʠ ʦʪ 12 ʪʘʙʣʠʮʠ: ʅʘʣʠʯʥʠ 
ʤʝʪʦʜʠʢʠ, ʄʝʪʦʜʠʢʠ ʠ ʪʠʧʦʚʝ ʫʧʨʘʞʥʝʥʠʷ, ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʝʪʘʧʠʪʝ, 
ʃʦʛʦʧʝʜʠʯʥʠ ʫʧʨʘʞʥʝʥʠʷ, ʃʦʛʦʧʝʜʠʯʥʠ ʜʘʥʥʠ, ʊʠʧʦʚʝ ʜʘʥʥʠ, ɺʠʜʝʦ, 
ʀʟʦʙʨʘʞʝʥʠʷ, ɿʚʫʢʦʚʠ ʬʘʡʣʦʚʝ ʠ ɼʦʢʫʤʝʥʪʠ, ʇʦʪʨʝʙʠʪʝʣʠ, ʀʥʪʦʥʘʮʠʠ ʠ 
ʀʩʪʦʨʠʷ. 

ɿʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʟʘ ʪʝʨʘʧʠʷ ʥʘ ʟʘʝʢʚʘʥʝʪʦ, ʩʠʩʪʝʤʘʪʘ 
ʨʝʘʣʠʟʠʨʘ ʠ ʤʝʪʦʜʠʢʠ ʟʘ ʨʘʙʦʪʘ ʩ ʨʦʜʠʪʝʣʠʪʝ ʠ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ 
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ʣʦʛʦʬʦʙʠʷʪʘ, ʢʘʪʦ ʧʨʝʜʣʘʛʘ: ʚʠʨʪʫʘʣʥʠ ʩʲʚʝʪʠ ʟʘ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ, ʧʨʘʚʠʣʘ 
ʟʘ ʢʨʘʩʠʚʘ ʨʝʯ, ʧʦʜʨʦʙʥʦ ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʧʨʠʣʘʛʘʥʘʪʘ ʪʝʨʘʧʠʷ, ʘʚʪʦʛʝʥʥʠ 
ʪʨʝʥʠʨʦʚʢʠ ʟʘ ʩʧʨʘʚʷʥʝ ʩʲʩ ʩʪʨʘʭʘ ʦʪ ʨʝʯ (ʬʨʘʟʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʚʪʘʨʷʪ 
ʟʘ ʧʦʚʜʠʛʘʥʝ ʥʘ ʩʘʤʦʯʫʚʩʪʚʠʝʪʦ ʩʫʪʨʠʥ ʠ ʚʝʯʝʨ), ʠ ʜʨ. 

ɺ ʃʆɻʆʇɽɼ 3.0 ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʝʛʠʩʪʨʠʨʘʥʠ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʠ: 
ʧʘʮʠʝʥʪʠ (ʠ ʪʝʭʥʠʪʝ ʨʦʜʠʪʝʣʠ, ʦʩʦʙʝʥʦ ʚ ʩʣʫʯʘʷ ʥʘ ʜʝʮʘ ʩ ʢʦʤʫʥʠʢʘʪʠʚʥʠ 
ʟʘʪʨʫʜʥʝʥʠʷ) ʠ ʩʧʝʮʠʘʣʠʩʪʠ (ʤʝʪʦʜʠʩʪʠ ʠ ʣʦʛʦʧʝʜʠ). ʈʦʣʷʪʘ ʥʘ ʧʦʩʣʝʜʥʠʪʝ ʝ 
ʜʘ ʤʦʜʝʣʠʨʘʪ ʤʝʪʦʜʠʢʠ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʘʮʠʝʥʪʠʪʝ, ʠ ʜʘ ʩʣʝʜʷʪ ʠʟʧʲʣʥʝʥʠʝʪʦ 
ʥʘ ʧʨʝʜʧʠʩʘʥʠʪʝ ʫʧʨʘʞʥʝʥʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ. 

ʈʝʛʠʩʪʨʘʮʠʷʪʘ ʚ ʩʠʩʪʝʤʘʪʘ ʨʝʘʣʠʟʠʨʘ ʯʘʩʪ ʦʪ ʜʠʘʛʥʦʩʪʠʯʥʠʷ ʝʪʘʧ, 
ʟʘʜ̡ʣʞʠʪʝʣʝʥ ʧʨʝʜʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʚʩʷʢʘ ʧʨʦʛʨʘʤʘ ʟʘ ʢʦʨʝʢʮʠʷ ʥʘ 
ʟʘʝʢʚʘʥʝʪʦ. ʊʦʡ ʚʢʣʶʯʚʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʧʘʩʧʦʨʪʥʠ ʜʘʥʥʠ, ʬʘʤʠʣʥʘ ʘʥʘʤʥʝʟʘ, 
ʘʥʘʤʥʝʟʘ ʥʘ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ; ʘʥʘʤʥʝʟʘ ʥʘ ʣʠʯʥʦʩʪʪʘ; ʘʥʘʤʥʝʟʘ ʥʘ 
ʤʠʥʘʣʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ. ʅʘ ʧʘʮʠʝʥʪʘ ʩʝ ʧʨʝʜʣʘʛʘ ʜʘ ʧʨʦʯʝʪʝ ʨʘʟʢʘʟ, 
ʩʪʠʭʦʪʚʦʨʝʥʠʝ (ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʦʪ ʩʧʝʮʠʘʣʠʩʪʘ) ʠ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʧʨʝʜ 
ʤʠʢʨʦʬʦʥ. ʅʘʧʨʘʚʝʥʠʷʪ ʟʘʧʠʩ ʩʝ ʩʲʭʨʘʥʷʚʘ, ʟʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʨʘʚʥʝʥʠʝ 
ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʪʝʨʘʧʝʚʪʠʯʥʠ ʝʪʘʧʠ, ʢʘʢʪʦ ʠ ʟʘ 
ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʝʢʚʘʥʝ. 
ʉʣʝʜ ʨʝʛʠʩʪʨʘʮʠʷ, ʧʘʮʠʝʥʪʠʪʝ ʤʦʛʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ (ʧʨʝʟ ʀʥʪʝʨʥʝʪ), ʜʘ ʩʝ 

ʚʢʣʶʯʘʪ ʚ ʧʦʜʭʦʜʷʱ ʟʘ ʪʷʭ ʪʝʨʘʧʝʚʪʠʯʝʥ ʢʫʨʩ, ʧʨʦʚʝʜʝʥ ʧʦ ʤʝʪʦʜʠʢʘʪʘ, 
ʧʨʝʜʧʠʩʘʥʘ ʦʪ ʩʧʝʮʠʘʣʠʩʪ-ʣʦʛʦʧʝʜ. 
ʅʘ ʚʩʝʢʠ ʨʝʛʠʩʪʨʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣ-ʧʘʮʠʝʥʪ, ʧʨʠ ʩʣʝʜʚʘʱʠ ʚʢʣʶʯʚʘʥʠʷ ʟʘ 

ʨʘʙʦʪʘ ʩ ʃʆɻʆʇɽɼ 3.0, ʩʝ ʧʨʝʜʣʘʛʘ ʤʝʥʶ, ʩʲʩʪʘʚʝʥʦ ʩʧʦʨʝʜ ʤʝʪʦʜʠʢʘ, 
ʨʘʟʨʘʙʦʪʝʥʘ ʩʧʝʮʠʘʣʥʦ ʟʘ ʥʝʛʦ. ʅʘʧʨʠʤʝʨ, ʚʲʟʤʦʞʝʥ ʠʟʙʦʨ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ-
ʧʘʮʠʝʥʪ ʝ ʧʨʦʛʨʘʤʘ ʟʘ ʜʝʥʷ, ʩʲʦʙʨʘʟʝʥʘ ʩ ʜʦʩʪʠʛʥʘʪʠʷ ʪʝʨʘʧʝʚʪʠʯʝʥ ʝʪʘʧ, 
ʢʦʷʪʦ ʧʨʝʜʣʘʛʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʣʦʛʦʧʝʜʠʯʥʠ ʫʧʨʘʞʥʝʥʠʷ (ʦʪ ʚʩʝʢʠ ʪʠʧ), 
ʩʲʦʙʨʘʟʝʥʠ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʤʝʪʦʜʠʢʘ. ʉʣʝʜ ʠʟʙʦʨ ʥʘ ʢʦʥʢʨʝʪʥʦ ʫʧʨʘʞʥʝʥʠʝ 
ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʥʝʛʦʚʦʪʦ ʫʩʣʦʚʠʝ (ʝʚʝʥʪʫʘʣʥʦ ʧʨʠʜʨʫʞʝʥʦ ʩ ʤʫʣʪʠʤʝʜʠʡʥʘ 
ʜʝʤʦʥʩʪʨʘʮʠʷ, ʘʢʦ ʪʦʚʘ ʝ ʝʣʝʤʝʥʪ ʥʘ ʫʩʣʦʚʠʝʪʦ) ʠ ʧʦʪʨʝʙʠʪʝʣʷʪ ʧʨʝʤʠʥʘʚʘ 
ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ. ʉʘʤʦʪʦ ʠʟʧʲʣʥʝʥʠʝ, ʟʘ ʢʦʝʪʦ ʦʙʠʢʥʦʚʝʥʦ ʝ ʧʨʝʜʚʠʜʝʥʦ 
ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ ʟʘ ʧʨʦʚʝʞʜʘʥʝ, ʩʲʱʦ ʤʦʞʝ ʜʘ ʩʝ ʟʘʧʠʰʝ ʚ ʙʘʟʘʪʘ ʜʘʥʥʠ ʥʘ 
ʃʆɻʆʇɽɼ 3.0, ʠ ʧʦ-ʢʲʩʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ (ʦʪ ʩʧʝʮʠʘʣʠʩʪʘ-ʣʦʛʦʧʝʜ) ʟʘ ʚʟʝʤʘʥʝ 
ʥʘ ʝʜʥʦ ʠʣʠ ʜʨʫʛʦ ʨʝʰʝʥʠʝ.  
ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʢʲʤ ʩʣʝʜʚʘʱ ʝʪʘʧ ʦʪ ʤʝʪʦʜʠʢʘʪʘ ʠʣʠ ʧʨʠʢʣʶʯʚʘʥʝʪʦ ʡ 

ʩʪʘʚʘ ʩʣʝʜ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʩʠʯʢʠ ʫʧʨʘʞʥʝʥʠʷ ʦʪ ʜʘʜʝʥʠʷ ʝʪʘʧ.  

ʅʘ ʧʦʪʨʝʙʠʪʝʣʷ-ʣʦʛʦʧʝʜ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ: ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ 
ʧʘʮʠʝʥʪʠʪʝ (ʧʲʨʚʦʥʘʯʘʣʥʦ ʚʲʚʝʞʜʘʥʝ, ʨʝʜʘʢʪʠʨʘʥʝ, ʠʟʪʨʠʚʘʥʝ), ʧʨʝʛʣʝʜ ʥʘ 
ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʠʢʣʶʯʠʣʠ ʫʧʨʘʞʥʝʥʠʷ, ʩʲʟʜʘʚʘʥʝ, ʨʝʜʘʢʪʠʨʘʥʝ ʠ 
ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʢʠ, ʪʠʧʦʚʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʟʘʜʘʯʠ, ʢʘʢʪʦ ʠ 
ʚʲʚʝʞʜʘʥʝ ʠ ʧʨʝʛʣʝʜ ʥʘ ʣʦʛʦʧʝʜʠʯʥʠ ʜʘʥʥʠ, ʚʠʜʝʦ-ʜʘʥʥʠ, ʟʚʫʢʦʚʠ ʜʘʥʥʠ ʠ 
ʠʟʦʙʨʘʞʝʥʠʷ. 
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ʃʦʛʦʧʝʜ 3.0 ʝ Web-ʙʘʟʠʨʘʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʨʝʘʣʠʟʠʨʘʥʦ ʩ Visual Studio 2008. 
ɿʘ ʟʘʧʠʩʚʘʥʝ ʥʘ ʟʚʫʢʦʚʠ ʠ ʚʠʜʝʦ ʬʘʡʣʦʚʝ ʩʝ ʠʟʧʦʣʟʚʘʪ Flash-ʧʨʠʣʦʞʝʥʠʷ, 
ʢʦʠʪʦ ʩ ʧʦʤʦʱʪʘ ʥʘ Java-ʩʲʨʚʲʨʘ ʩ ʦʪʚʦʨʝʥ ʢʦʜ Red5 ʩʝ óʢʘʯʚʘʪô ʥʘ ʩʲʨʚʲʨʘ ʥʘ 
ʧʨʠʣʦʞʝʥʠʝʪʦ. ʊʘʢʘ ʟʘʧʠʩʘʥʠʪʝ ʬʘʡʣʦʚʝ ʩʘ ʩ ʨʘʟʰʠʨʝʥʠʝ flv ʠ ʩʘ ʢʦʜʠʨʘʥʠ 
ʚʲʚ ʬʦʨʤʘʪʘ Nellymoser, ʚʲʨʭʫ ʢʦʡʪʦ ʝ ʨʝʘʣʠʟʠʨʘʥ ʘʣʛʦʨʠʪʲʤ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ 
ʟʚʫʢʦʚʠʪʝ ʜʘʥʥʠ. ʉʠʩʪʝʤʘʪʘ ʧʦʟʚʦʣʷʚʘ óʢʘʯʚʘʥʝô ʥʘ ʬʘʡʣʦʚʝ ʠ ʩ ʨʘʟʰʠʨʝʥʠʷ 
wav ʠ mp3. ɿʚʫʢʦʚʠʪʝ ʬʘʡʣʦʚʝ ʚʲʚ ʬʦʨʤʘʪ flv ʠ mp3 ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦ wav-
ʬʦʨʤʘʪ, ʦʪ ʢʦʡʪʦ ʩʝ ʠʟʚʣʠʯʘʪ ʟʚʫʢʦʚʠʪʝ ʜʘʥʥʠ. 

ʃʦʛʦʧʝʜ 3.0 ʝ ʨʝʘʣʠʟʠʨʘʥʘ ʚ ʜʚʝ ʝʟʠʢʦʚʠ ʚʝʨʩʠʠ - ʙʲʣʛʘʨʩʢʘ ʠ ʘʥʛʣʠʡʩʢʘ, 
ʟʘ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ ʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʀʥʪʝʨʪʥʝʪ-ʘʜʨʝʩ http://peu.uni-
plovdiv.bg/tryLogoped/Default.aspx. 

ʈɾʉʊʈɾʃʋʁɻʁ 

ʀʥʪʝʨʬʝʡʩʲʪ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʧʨʝʜʩʪʦʠ ʜʘ ʙʲʜʝ ʧʦʜʦʙʨʝʥ ʩ ʮʝʣ 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʜʦʩʪʲʧʥʦʩʪʪʘ ʠ ʟʘ ʣʠʮʘ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʧʦʪʨʝʙʥʦʩʪʠ. ʇʦʜʛʦʪʚʷ ʩʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʨʝʘʣʥʠ 
ʧʦʪʨʝʙʠʪʝʣʠ. 

ɼʨʫʛʘ ʧʨʝʜʩʪʦʷʱʘ ʟʘʜʘʯʘ ʝ ʜʘ ʩʝ ʘʚʪʦʤʘʪʠʟʠʨʘ ʧʨʦʮʝʩʲʪ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʪʝʞʝʩʪʪʘ ʥʘ ʟʘʝʢʚʘʥʝʪʦ ʠ ʥʘ ʣʠʥʛʚʠʩʪʠʯʥʠʷ ʧʨʦʬʠʣ ʥʘ ʟʘʝʢʚʘʥʝʪʦ. 

ʈʘʙʦʪʘʪʘ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪ BG 051PO001-3.3.04/13 ʥʘ ʆʇ 
Ăʈʘʟʚʠʪʠe ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠò ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʉʦʮʠʘʣʝʥ ʌʦʥʜ 2007-2013 ʛ. 
ʠ ʧʨʦʝʢʪ ʄʀ-203 ʢʲʤ ʅʌ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷò. 
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ʛʣ. ʘʩ. ʉʚʝʪʦʩʣʘʚ ɽʥʢʦʚ, ʉʘʤʫʠʣ ɻʦʩʧʦʜʠʥʦʚ, 
ɺʘʣʝʥʪʠʥʘ ʂʠʨʝʚʘ, ʧʨʦʬ. ɻʝʦʨʛʠ ʊʦʪʢʦʚ 

ʇʣʦʚʜʠʚʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ 
ʌʘʢʫʣʪʝʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ 

4004 ʛʨ. ʇʣʦʚʜʠʚ, ʙʫʣ. ɹʲʣʛʘʨʠʷ 236, ʢʘʪʝʜʨʘ Ăʂʦʤʧʶʪʲʨʥʘ ʀʥʬʦʨʤʘʪʠʢʘñ  
enkov@uni-plovdiv.bg 

ʈʝʟʶʤʝ: ʆʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʜʦʩʪʲʧʥʦʩʪ ʝ ʚʘʞʝʥ ʠ ʟʥʘʯʠʤ ʬʘʢʪʦʨ ʧʨʠ ʩʲʟʜʘʚʘʥʝ 
ʥʘ ʫʝʙ ʩʘʡʪʦʚʝ ʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ, ʥʝ ʩʘʤʦ ʢʦʛʘʪʦ ʩʪʘʚʘ ʚʲʧʨʦʩ ʟʘ 
ʧʦʪʨʝʙʠʪʝʣʠ ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʥʦ ʠ ʟʘ ʪʘʢʠʚʘ ʩ ʧʦ-
ʩʪʘʨʠ ʢʦʤʧʶʪʨʠ, ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʙʨʘʫʟʲʨʠ. ɺ ʧʫʙʣʠʢʘʮʠʷʪʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ 
ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʜʦʩʪʲʧʥʦʩʪ, ʩ ʮʝʣ ʧʨʠʣʘʛʘʥʝ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝ ʠ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʦʨʪʘʣ. ʆʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʝ ʦʙʲʨʥʘʪʦ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʠ, ʟʘ ʢʦʠʪʦ ʤʘʡʯʠʥ ʝʟʠʢ ʝ ʙʲʣʛʘʨʩʢʠʷʪ (ʦʧʨʝʜʝʣʝʥ ʥʝʜʦʩʪʘʪʲʢ ʥʘ 
ʧʦʚʝʯʝʪʦ ʠʟʚʝʩʪʥʠ ʩʠʩʪʝʤʠ). ʂʦʤʝʥʪʠʨʘʪ ʩʝ ʩʧʝʮʠʬʠʯʥʠʪʝ ʪʨʫʜʥʦʩʪʠ ʧʨʝʜ 
ʧʦʜʦʙʥʘ ʨʝʘʣʠʟʘʮʠʷ ʠ ʩʘ ʧʦʩʦʯʝʥʠ ʥʘʯʠʥʠ ʟʘ ʪʷʭʥʦʪʦ ʧʨʝʦʜʦʣʷʚʘʥʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʝ-ʦʙʫʯʝʥʠʝ, ʀʥʪʝʨʥʝʪ-ʜʦʩʪʲʧʥʦʩʪ, ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʧʦʪʨʝʙʥʦʩʪʠ 

1. ɻʳʛʞʝʞʦʡʞ 

ɺ ʜʥʝʰʥʦ ʚʨʝʤʝ ʀʥʪʝʨʥʝʪ ʧʨʝʜʦʩʪʘʚʷ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʀʥʬʦʨʤʘʮʠʷ (ʝʣʝʢʪʨʦʥʥʠ ʢʥʠʛʠ, ʩʪʘʪʠʠ, ʫʯʝʙʥʠʮʠ, 
ʨʲʢʦʚʦʜʩʪʚʘ ʠ ʜʨ.) ʟʘ ʧʦʯʪʠ ʚʩʠʯʢʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʤʝʨʝʥʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʤʠʥʫʪʠ ʯʨʝʟ ʢʦʷʪʦ ʠ ʜʘ ʝ ʀʥʪʝʨʥʝʪ-ʪʲʨʩʘʯʢʘ. ʉʨʝʜ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠʪʝ ʟʘ 
ʦʙʫʯʝʥʠʝ, ʦʩʦʙʝʥ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʩʠʩʪʝʤʠʪʝ ʟʘ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ ʠ ʧʦ-
ʪʦʯʥʦ ʩʠʩʪʝʤʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ, ʧʨʝʜʦʩʪʘʚʷʱʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ï LMS (Learning Management System). ʇʦʜʦʙʥʠ ʩʠʩʪʝʤʠ 
ʩʘ ʀʥʪʝʨʥʝʪ-ʙʘʟʠʨʘʥʠ ʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʤʘʢʩʠʤʘʣʝʥ ʙʨʦʡ ʧʦʪʨʝʙʠʪʝʣʠ. 
ʉʦʬʪʫʝʨʥʠʪʝ ʢʦʤʧʘʥʠʠ, ʨʘʟʨʘʙʦʪʚʘʱʠ LMS, ʯʝʩʪʦ ʧʨʝʥʝʙʨʝʛʚʘʪ ʠʟʠʩʢʚʘʥʠʷʪʘ 
ʟʘ ʜʦʩʪʲʧʥʦʩʪ, ʢʘʪʦ ʥʝ ʩʝ ʩʲʦʙʨʘʟʷʚʘʪ, ʯʝ ʪʝʭʥʠʷʪ ʧʨʦʜʫʢʪ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʠʟʧʦʣʟʚʘʥ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ (ʉʆʇ), 
ʥʘʧʨʠʤʝʨ ʭʦʨʘ ʩ ʫʚʨʝʜʝʥʦ ʟʨʝʥʠʝ ʠʣʠ ʤʦʪʦʨʥʦ-ʜʚʠʛʘʪʝʣʥʠ ʧʨʦʙʣʝʤʠ. ɺ 
ʥʘʩʪʦʷʱʘʪʘ ʧʫʙʣʠʢʘʮʠʷ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ LMS-ʩʠʩʪʝʤʘ, 
ʧʨʦʝʢʪʠʨʘʥʘ ʩ ʮʝʣ ʤʘʢʩʠʤʘʣʥʦ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʀʥʪʝʨʥʝʪ-
ʜʦʩʪʲʧʥʦʩʪ ʠ ʫʣʝʩʥʝʥʦ ʧʦʣʟʚʘʥʝ ʦʪ ʣʠʮʘ ʩʲʩ ʉʆʇ. 

2. ʀʙ ʣʙʫʞʜʧʩʡʡʫʞ ʤʡʯʙ ʪʳʪ ʪʨʞʯʡʙʤʦʡ ʧʚʩʙʠʧʛʙʫʞʤʦʡ ʨʧʫʩʞʚʦʧʪʫʡ 

ʇʨʝʜ ʭʦʨʘʪʘ ʩʲʩ ʉʆʇ ʩʝ ʧʦʩʪʘʚʷʪ ʤʥʦʞʝʩʪʚʦ ʩʦʮʠʘʣʥʠ ʙʘʨʠʝʨʠ ʢʘʪʦ 
ʦʛʨʘʥʠʯʝʥʘ ʤʦʙʠʣʥʦʩʪ, ʟʘʪʨʫʜʥʝʥ ʜʦʩʪʲʧ ʜʦ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʫʩʣʫʛʠ, ʟʘ ʨʘʙʦʪʘ, 
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ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʙʱʝʩʪʚʝʥʠʷ ʠ ʩʦʮʠʘʣʝʥ ʞʠʚʦʪ, ʪ.ʥ. ɺ ʜʥʝʰʥʦ ʚʨʝʤʝ, ʩ ʰʠʨʦʢʦʪʦ 
ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚʲʚ ʚʩʠʯʢʠ 
ʦʙʣʘʩʪʠ, ʯʘʩʪ ʦʪ ʪʝʟʠ ʙʘʨʠʝʨʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʫʩʧʝʰʥʦ ʧʨʝʦʜʦʣʝʥʠ. ɿʘ 
ʩʲʞʘʣʝʥʠʝ, ʤʥʦʛʦ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʜʝʡʩʪʚʘʱʠʪʝ ʀʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʠ ʠ ʩʠʩʪʝʤʠ ʩ 
ʨʘʟʣʠʯʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ (ʚʢʣ. ʠ ʩʲʟʜʘʚʘʥʠʪʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʧʨʘʚʠʪʝʣʩʪʚʦ) ʩʘ ʜʦʩʪʲʧʥʠ ʟʘ ʭʦʨʘ ʩʲʩ ʉʆʇ. ʊʨʫʜʥʦʩʪʪʘ ʧʨʝʜ ʨʘʟʨʘʙʦʪʯʠʮʠʪʝ 
ʩʣʝʜʚʘ ʦʪ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʀʥʪʝʨʥʝʪ-
ʜʦʩʪʲʧʥʦʩʪʪʘ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʰʠʨʦʢʠʷ ʩʧʝʢʪʲʨ ʥʘ ʚʲʟʤʦʞʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʠ 
ʫʚʨʝʞʜʘʥʠʷ. ɸʜʝʢʚʘʪʥʦʪʦ ʧʨʝʦʜʦʣʷʚʘʥʝ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʧʨʝʜ 
ʀʥʪʝʨʥʝʪ-ʜʦʩʪʲʧʥʦʩʪʪʘ ʟʘ ʣʠʮʘ ʩʲʩ ʉʆʇ ʠʟʠʩʢʚʘ ʧʦʟʥʘʚʘʥʝ ʥʘ ʩʧʝʮʠʬʠʢʘʪʘ 
ʥʘ ʚʠʜʦʚʝʪʝ ʫʚʨʝʞʜʘʥʠʷ. ʄʥʦʛʦ ʯʝʩʪʦ, ʨʝʰʝʥʠʷʪʘ ʩʘ ʩʘʤʦ ʟʘ ʦʧʨʝʜʝʣʝʥʠ 
ʛʨʫʧʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠ ʩʲʩ ʉʆʇ. 

ʇʨʠʜʦʙʠʪʦ ʤʦʟʲʯʥʦ ʫʚʨʝʞʜʘʥʝ - ʧʨʠʯʠʥʷʚʘ ʩʝ ʦʪ ʚʲʪʨʝʰʥʘ ʠʣʠ ʚʲʥʰʥʘ 
ʪʨʘʚʤʘ, ʢʦʷʪʦ ʨʝʟʫʣʪʠʨʘ ʚ ʪʦʪʘʣʥʠ ʠʣʠ ʯʘʩʪʠʯʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 
ʭʦʨʘʪʘ ʧʨʠ ʫʯʝʥʝ ʠ ʨʘʙʦʪʘ. 

ɿʘʙʘʚʝʥʦ ʫʤʩʪʚʝʥʦ ʨʘʟʚʠʪʠʝ ï ʩ ʜʝʤʦʥʩʪʨʠʨʘʥʝ ʥʘ ʧʦ-ʥʠʩʢʦ ʦʪ 
ʩʨʝʜʥʦʪʦ ʠʥʪʝʣʝʢʪʫʘʣʥʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ, ʢʦʝʪʦ ʦʛʨʘʥʠʯʘʚʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 
ʦʙʫʯʝʥʠʝʪʦ ʠ ʩʥʠʞʘʚʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʧʦʩʪʠʞʝʥʠʷ ʚ ʫʯʝʥʝʪʦ ʠ ʨʘʙʦʪʘʪʘ. 

ɻʣʫʭʦʪʘ ʠ ʧʦʥʠʞʝʥ ʩʣʫʭ ï ʧʨʠ ʮʷʣʦʩʪʥʘ ʠʣʠ ʯʘʩʪʠʯʥʘ ʟʘʛʫʙʘ ʥʘ ʩʣʫʭʘ, 
ʢʦʷʪʦ ʧʨʝʯʠ ʥʘ ʝʟʠʢʦʚʠʷ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʧʨʦʮʝʩ, ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ, 
ʩʦʮʠʘʣʥʠʪʝ ʠ ʢʫʣʪʫʨʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʅʝʩʧʦʩʦʙʥʦʩʪ ʟʘ ʫʯʝʥʝ - ʦʧʨʝʜʝʣʷ ʩʝ ʢʘʪʦ ʥʝʚʨʦʣʦʛʠʯʥʘ ʜʠʩʬʫʥʢʮʠʷ, 
ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʲʱʝʩʪʚʫʚʘ ʩʲʚʤʝʩʪʥʦ ʠ ʩ ʜʨʫʛʠ ʦʛʨʘʥʠʯʘʚʘʱʠ ʫʩʣʦʚʠʷ, 
ʥʝʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʦʤʥʠ ʠ ʦʙʨʘʙʦʪʚʘ ʠʥʬʦʨʤʘʮʠʷ; ʣʠʧʩʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 
ʧʦʩʪʠʞʝʥʠʷ ʧʨʠ ʦʙʫʯʝʥʠʝ ʠ ʨʘʙʦʪʘ. 

ɼʚʠʛʘʪʝʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ï ʧʨʠ ʩʝʨʠʦʟʥʠ ʭʨʦʥʠʯʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 
ʤʦʪʦʨʥʠʪʝ ʬʫʥʢʮʠʠ: ʫʚʨʝʞʜʘʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʚʨʦʜʝʥʘ ʘʥʦʤʘʣʠʷ (ʨʘʟʣʠʯʥʘ 
ʜʲʣʞʠʥʘ ʥʘ ʢʨʘʡʥʠʮʠʪʝ, ʣʠʧʩʘ ʥʘ ʢʨʘʡʥʠʢ); ʙʦʣʝʩʪʥʠ ʫʚʨʝʞʜʘʥʠʷ 
(ʧʦʣʠʦʤʠʝʣʠʪ, ʮʝʨʝʙʨʘʣʥʘ ʧʘʨʘʣʠʟʘ, ʤʫʩʢʫʣʥʘ ʘʪʨʦʬʠʷ, ʢʦʩʪʥʘ ʪʫʙʝʨʢʫʣʦʟʘ); 
ʜʨʫʛʠ - ʘʤʧʫʪʘʮʠʷ, ʛʨʲʙʥʘʯʥʠ ʪʨʘʚʤʠ,ʠ ʪ.ʥ. 

ɿʨʠʪʝʣʥʠ ʫʚʨʝʞʜʘʥʠʷ, ʥʘʧʨʠʤʝʨ: ʧʲʣʥʘ ʟʘʛʫʙʘ ʥʘ ʟʨʝʥʠʝ, ʧʨʠ ʢʦʷʪʦ 
ʢʦʨʝʢʮʠʠʪʝ ʥʘ ʟʨʝʥʠʝʪʦ ʥʝ ʧʦʤʘʛʘʪ ʠ ʪʦ ʧʦʚʝʯʝ ʥʝ ʤʦʞʝ ʜʘ ʩʣʫʞʠ ʢʘʪʦ 
ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʢʘʥʘʣ; ʯʘʩʪʠʯʥʘ ʟʘʛʫʙʘ ʥʘ ʟʨʝʥʠʝʪʦ ï ʩʣʝʜ ʢʦʨʝʢʮʠʷ ʠ 
ʚʲʧʨʝʢʠ ʝʚʝʥʪʫʘʣʥʠʪʝ ʪʨʫʜʥʦʩʪʠ, ʟʨʝʥʠʝʪʦ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʩʣʫʞʠ ʢʘʪʦ 
ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʢʘʥʘʣ. 

ɼʨʫʛʠ ʫʚʨʝʞʜʘʥʠʷ - ʚ ʪʘʟʠ ʢʘʪʝʛʦʨʠʷ ʧʦʧʘʜʘʪ ʥʷʢʦʠ ʭʨʦʥʠʯʥʠ 
ʟʜʨʘʚʦʩʣʦʚʥʠ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʩʝ ʦʪʨʘʟʷʚʘʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ ʫʯʝʥʝ ʠ 
ʨʘʙʦʪʘ. 
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3. ʋʞʮʦʧʤʧʜʡʡ ʡ ʨʩʡʦʯʡʨʡ ʠʙ ʨʧʝʧʚʩʸʛʙʦʞ ʦʙ ʝʧʪʫʳʨʦʧʪʫʫʙ 

ɿʘ ʭʦʨʘ ʩ ʜʠʩʣʝʢʩʠʷ, ʧʦʜʦʙʨʝʥʘ ʜʦʩʪʲʧʥʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩ 
ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʙʦʨ ʥʘ ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʰʨʠʬʪ; ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʧʨʠʣʦʞʝʥʠʷ, ʠʟʧʦʣʟʚʘʱʠ ʩʦʬʪʫʝʨ ʟʘ óʯʝʪʝʥʝ ʥʘ ʛʣʘʩô ʦʪ ʝʢʨʘʥʘ ʠ ʟʘ 
ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʛʣʘʩ; ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʣʦʛʠʯʥʠ ʦʬʦʨʤʣʝʥʠʷ ʠ ʬʦʨʤʘʪʠ; 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʙʠʨʘʝʤʠ ʠ ʥʝʩʣʦʞʥʠ ʬʦʥʦʚʝ ʟʘʜ ʪʝʢʩʪʘ; ʠʟʙʷʛʚʘʥʝ ʥʘ 
ʧʨʦʙʣʷʩʚʘʱ, ʜʚʠʞʝʱ ʩʝ ʠʣʠ ʘʥʠʤʠʨʘʥ ʪʝʢʩʪ; ʠʟʙʨʦʷʚʘʥʝ ʥʘ ʣʠʥʢʦʚʝ ʚ 
ʩʲʦʪʚʝʪʥʠʷ ʧʘʨʘʛʨʘʬ ʠʣʠ ʩʝʢʮʠʷ, ʚʤʝʩʪʦ ʟʘʜ ʦʙʱʠʷ ʪʝʢʩʪ; ʦʧʠʩʚʘʥʝ ʥʘ ʪʠʧʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ ʠʣʠ ʥʘ Web-ʩʪʨʘʥʠʮʘʪʘ ʢʲʤ ʣʠʥʢʘ, ʠ ʜʨ.. 

ɿʘ ʜʘ ʩʝ ʫʚʝʣʠʯʠ ʜʦʩʪʲʧʥʦʩʪʪʘ ʥʘ ʩʦʬʪʫʝʨʘ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠ ʩʲʩ ʩʣʫʭʦʚʠ 
ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʮʝʜʠʨʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: ʚʩʷʢʘ ʩʣʫʭʦʚʘ ʠʥʬʦʨʤʘʮʠʷ 
ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʚʠʟʫʘʣʥʦ; ʜʘ ʩʝ ʦʩʠʛʫʨʠ - ʚʩʠʯʢʠ ʚʠʟʫʘʣʥʠ ʨʝʧʣʠʢʠ ʜʘ ʙʲʜʘʪ 
ʟʘʙʝʣʝʞʠʤʠ ʜʦʨʠ ʘʢʦ ʧʦʪʨʝʙʠʪʝʣʷ ʥʝ ʛʣʝʜʘ ʥʘʧʨʘʚʦ ʚ ʜʠʩʧʣʝʷ. ɺʘʞʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʠʭʚʘʥʘʪʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʚʥʠʤʘʥʠʝ ʜʦʨʠ ʠ 
ʯʨʝʟ ʧʝʨʠʬʝʨʥʦʪʦ ʟʨʝʥʠʝ; ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʥʘʯʠʥʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʚʫʢʘ 
ʚʠʟʫʘʣʥʦ ʪʘʢʘ, ʯʝ ʜʘ ʩʝ ʧʦʟʚʦʣʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʜʘ ʧʦʣʫʯʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 
ʚʩʷʢʦ ʟʚʫʢʦʚʦ ʩʲʙʠʪʠʝ. ʂʦʛʘʪʦ ʩʝ ʧʣʘʥʠʨʘ ʦʙʫʯʝʥʠʝ ʟʘ ʭʦʨʘ ʩ ʧʨʦʙʣʝʤʝʥ ʩʣʫʭ, 
ʪʨʷʙʚʘ: ʜʘ ʩʝ ʬʦʢʫʩʠʨʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʚʲʨʭʫ ʚʠʟʫʘʣʥʠʪʝ 
ʧʨʝʜʩʪʘʚʠ; ʜʘ ʩʝ ʠʣʶʩʪʨʠʨʘʪ ʢʣʶʯʦʚʠʪʝ ʧʦʥʷʪʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʪʘʙʣʠʮʠ, ʬʠʛʫʨʠ 
ʠ ʜʨʫʛʠ ʛʨʘʬʠʯʥʠ ʧʨʝʜʩʪʘʚʷʥʠʷ; ʜʘ ʩʝ ʧʦʦʱʨʷʚʘ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʪʘ ʠ ʨʘʙʦʪʘʪʘ 
ʚ ʛʨʫʧʠ ʠ ʢʦʣʝʢʪʠʚʠ; ʜʘ ʩʝ ʧʦʜʛʦʪʚʷʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʟʘ ʝʚʝʥʪʫʘʣʥʠ ʪʝʭʥʠʯʝʩʢʠ 
ʧʨʦʙʣʝʤʠ. ʂʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʩʣʫʭʦʚʦʪʦ ʫʚʨʝʞʜʘʥʝ ʦʱʝ ʥʝ ʦʟʥʘʯʘʚʘ 
ʪʦʪʘʣʥʘ ʛʣʫʭʦʪʘ, ʦʩʥʦʚʥʘʪʘ ʘʩʠʩʪʠʨʘʱʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʭʦʨʘʪʘ ʩʲʩ ʩʣʫʭʦʚʠ 
ʫʚʨʝʞʜʘʥʠʷ ʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷʪʘ. ʇʨʠ ʥʝʷ ʩʝ ʧʨʝʜʘʚʘ ʦʙʨʘʟ ʠ ʟʚʫʢ, ʪʷ 
ʧʨʦʪʠʯʘ ʩʠʥʭʨʦʥʥʦ, ʥʦ ʤʦʞʝ ʜʘ ʩʝ ʛʣʝʜʘ ʠ ʥʘ ʟʘʧʠʩ, ʢʦʝʪʦ ʜʦʨʠ ʝ ʧʦ-ʫʜʦʙʥʦ ʟʘ 
ʭʦʨʘʪʘ ʩ ʫʚʨʝʜʝʥ ʩʣʫʭ, ʟʘʱʦʪʦ ʤʦʛʘʪ ʜʘ ʟʘʙʘʚʷʪ ʩʢʦʨʦʩʪʪʘ ʥʘ ʟʘʧʠʩʘ ʠ ʪʘʢʘ ʜʘ 
ʨʘʟʯʝʪʘʪ ʞʝʩʪʦʚʝʪʝ, ʤʠʤʠʢʠʪʝ ʠ ʜʚʠʞʝʥʠʷʪʘ ʧʦ ʫʩʪʥʠʪʝ ʥʘ ʦʪʩʨʝʱʥʠʷ ʯʦʚʝʢ ʚ 
ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʥʝ ʩʘ ʫʩʧʝʣʠ ʜʘ ʛʠ ʨʘʟʯʝʪʘʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. 
ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷʪʘ ʩʲʯʝʪʘʚʘ ʦʩʥʦʚʥʠʪʝ ʠʟʨʘʟʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʩʨʝʜʩʪʚʘ, 
ʩ ʢʦʠʪʦ ʛʣʫʭʠʪʝ ʩʠ ʩʣʫʞʘʪ ï ʠʟʨʘʞʝʥʠʝ ʥʘ ʣʠʮʝʪʦ, ʝʟʠʢ ʥʘ ʪʷʣʦʪʦ, ʦʯʝʥ ʢʦʥʪʘʢʪ 
ʠ ʜʚʠʞʝʥʠʷ ʥʘ ʫʩʪʥʠʪʝ. 

ʅʝʟʨʷʱʠʪʝ ʤʦʛʘʪ ʜʘ ʚʲʟʧʨʠʝʤʘʪ ʪʝʢʩʪʦʚʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʦ ʥʝ ʠ 
ʛʨʘʬʠʯʥʘʪʘ. ɽʬʝʢʪʠ ʦʪ ʪʠʧ óflashô, ôframesô ʠ ʜʨ. ʧʦʜ. ʟʘʪʨʫʜʥʷʚʘʪ 
ʧʨʝʛʣʝʞʜʘʥʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʠʪʝ. ʉʣʝʧʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʩʝ ʥʫʞʜʘʷʪ ʦʪ 
ʝʢʨʘʥʝʥ ʯʝʪʝʮ, ʢʦʡʪʦ ʜʘ ʚʲʟʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʜʠʩʧʣʝʷ ʠ ʜʘ ʷ ʠʟʧʨʘʱʘ 
ʥʘ ʩʠʥʪʝʟʘʪʦʨ ʟʘ ʟʚʫʢʦʚʦ ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ ʠʣʠ ʥʘ ɹʨʘʡʣʦʚ ʜʠʩʧʣʝʡ. ɼʦʙʨʘ 
ʧʨʘʢʪʠʢʘ ʝ: ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʪʘʥʜʘʨʪʥʠʪʝ ʢʦʥʪʨʦʣʠ ʥʘ ʜʠʩʧʣʝʷ, ʢʦʛʘʪʦ ʝ 
ʚʲʟʤʦʞʥʦ; ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʚ ʣʝʥʪʠʪʝ ʟʘ ʠʥʩʪʨʫʤʝʥʪʠ, ʧʘʣʠʪʨʠ 
ʠ ʤʝʥʶʪʘ ʢʘʪʦ ʦʪʜʝʣʥʠ ʝʣʝʤʝʥʪʠ; ʜʘ ʥʝ ʩʝ ʩʲʟʜʘʚʘʪ ʝʜʠʥʠʯʥʠ ʛʨʘʬʠʢʠ, 
ʩʲʜʲʨʞʘʱʠ ʤʥʦʞʝʩʪʚʝʥʠ ʦʙʝʢʪʠ (ʪʘʢʘ ʛʨʘʬʠʢʘʪʘ ʝ óʨʘʟʙʠʨʘʝʤʘô ʟʘ ʝʢʨʘʥʥʦ-
ʯʝʪʷʱʠʷʪ ʩʦʬʪʫʝʨ); ʜʘ ʩʝ ʦʩʠʛʫʨʷʚʘʪ ʢʣʘʚʠʘʪʫʨʥʠ ʝʢʚʠʚʘʣʝʥʪʠ ʟʘ ʚʩʠʯʢʠ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 136 

ʠʥʩʪʨʫʤʝʥʪʠ, ʤʝʥʶʪʘ ʠ ʜʠʘʣʦʛʦʚʠ ʢʫʪʠʠ; ʜʘ ʩʝ ʥʘʟʥʘʯʘʚʘʪ óʣʦʛʠʯʥʠô ʠʤʝʥʘ ʥʘ 
ʢʦʥʪʨʦʣʠʪʝ, ʦʩʚʝʥ ʘʢʦ ʠʤʝʪʦ ʥʝ ʩʝ ʚʠʞʜʘ ʥʘ ʝʢʨʘʥʘ ʠ ʜʨ. ɺ ʧʦʩʣʝʜʥʠʷ ʩʣʫʯʘʡ, 
ʝʢʨʘʥ-ʯʝʪʮʠʪʝ ʤʦʛʘʪ ʜʘ ʧʦʣʫʯʘʪ ʜʦʩʪʲʧ ʜʦ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʘ ʷ ʠʟʧʦʣʟʚʘʪ, 
ʟʘ ʜʘ ʦʧʠʰʘʪ ʪʠʧʘ ʠ ʬʫʥʢʮʠ̫ ʪʘ ʥʘ ʢʦʥʪʨʦʣʘʪʘ ï ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʟʠʮʠʷʪʘ ʥʘ 
ʤʠʰʢʘʪʘ, ʢʦʛʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʦʙʠʯʘʡʥʦʪʦ ʦʩʚʝʪʷʚʘʥʝ ʠʣʠ ʪʝʭʥʠʢʠ ʥʘ 
ʬʦʢʫʩʠʨʘʥʝ; ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʠ ʧʨʝʜʩʢʘʟʫʝʤʠ ʝʢʨʘʥʥʠ ʠ 
ʜʠʘʣʦʛʦʚʠ ʨʘʤʢʠ. ʇʨʦʙʣʝʤʠ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ, ʢʦʛʘʪʦ ʪʝʢʩʪʲʪ ʝ ʧʨʝʜʩʪʘʚʝʥ 
ʢʘʪʦ ʛʨʘʬʠʯʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʟʚʫʯʝʥ ʦʪ ʩʦʬʪʫʝʨʘ. 

4. ʈʩʡʦʯʡʨʡ ʠʙ ʪʳʠʝʙʛʙʦʞ ʦʙ ʝʧʪʫʳʨʦʡ ʁʦʫʞʩʦʞʫ-ʪʫʩʙʦʡʯʡ 

ʇʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷʪ ʧʦʨʪʘʣ, ʜʦʩʪʲʧʝʥ 
ʟʘ ʣʠʮʘ ʩʲʩ ʉʆʇ ʩʝ ʩʣʝʜʚʘʪ 14 ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʘ ([1], [2]). 

ʇʨʠʥʮʠʧ 1. ʧʨʝʜʧʦʣʘʛʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʢʚʠʚʘʣʝʥʪʥʠ ʘʣʪʝʨʥʘʪʠʚʠ ʟʘ 
ʩʣʫʭʦʚʦ ʠ ʚʠʟʫʘʣʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʜa 
ʧʦʜʥʘʩʷ ʩʤʠʩʣʝʥʦ ʩʲʱʘʪʘ ʬʫʥʢʮʠʷ ʠʣʠ ʮʝʣ, ʢʘʪʦ ʩʣʫʭʦʚʦ ʠʣʠ ʚʠʟʫʘʣʥʦ 
ʩʲʜʲʨʞʘʥʠʝ. 

ʇʨʠʥʮʠʧ 2. ɼʘ ʥʝ ʩʝ ʨʘʟʯʠʪʘ ʝʜʠʥʩʪʚʝʥʦ ʥʘ ʮʚʝʪʘ ʠ ʪʝʢʩʪʘ, ʘ ʛʨʘʬʠʢʠʪʝ ʜʘ 
ʩʘ ʨʘʟʙʠʨʘʝʤʠ ʠ ʢʦʛʘʪʦ ʩʝ ʧʨʝʛʣʝʞʜʘʪ ʙʝʟ ʮʚʷʪ. ʅʘʧʨʠʤʝʨ, ʘʢʦ ʩʝ ʨʘʟʯʠʪʘ 
ʩʘʤʦ ʥʘ ʮʚʝʪʘ, ʭʦʨʘʪʘ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʧʨʘʚʷʪ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʦʧʨʝʜʝʣʝʥʠ 
ʮʚʝʪʦʚʝ ʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ ʥʝ ʧʦʜʜʲʨʞʘʪ ʮʚʝʪʦʚʝ ʠʣʠ ʠʤʘʪ 
ʥʝʚʠʟʫʘʣʥʠ ʜʠʩʧʣʝʠ, ʥʷʤʘ ʜʘ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ  ʠʥʬʦʨʤʘʮʠʷʪʘ. 

ʇʨʠʥʮʠʧ 3. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ómarkupô ʩ ʧʨʘʚʠʣʥʠ ʩʪʨʫʢʪʫʨʥʠ ʝʣʝʤʝʥʪʠ, ʠʣʠ 
ʢʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʧʦ-ʩʢʦʨʦ ʩʲʩ ʩʪʠʣʦʚʝ, ʦʪʢʦʣʢʦʪʦ ʩ 
ʧʨʝʟʝʥʪʘʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ ʠ ʘʪʨʠʙʫʪʠ. ʅʝʧʨʘʚʠʣʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ markup - ʥʝ 
ʩʧʦʨʝʜ ʩʧʝʮʠʬʠʢʘʮʠʠʪʝ, ʩʧʲʚʘ ʜʦʩʪʲʧʥʦʩʪʪʘ.  

ʇʨʠʥʮʠʧ 4 (ʝʩʪʝʩʪʚʝʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʝʟʠʢʘ). ʄʘʨʢʠʨʘʥʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʠʪʝ 
ʩʤʝʥʠ ʥʘ ʝʟʠʢʘ ʚ ʜʦʢʫʤʝʥʪʘ ʧʦʟʚʦʣʷʚʘ ʥʘ ʨʝʯʝʚʠʪʝ ʩʠʥʪʝʟʘʪʦʨʠ ʠ ʙʨʘʡʣʦʚʠʪʝ 
ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʧʨʝʚʢʣʶʯʚʘʪ ʢʲʤ ʥʦʚʠʷ ʝʟʠʢ, ʧʨʘʚʝʡʢʠ ʜʦʢʫʤʝʥʪʘ 
ʜʦʩʪʲʧʝʥ ʟʘ ʤʥʦʛʦʝʟʠʯʥʠ ʧʦʪʨʝʙʠʪʝʣʠ. 

ʇʨʠʥʮʠʧ 5. ʉʲʟʜʘʚʘʥʝ ʥʘ ʪʘʙʣʠʮʠ, ʢʦʠʪʦ ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘʪ ʝʣʝʛʘʥʪʥʦ ʠ 
ʧʨʠʪʝʞʘʚʘʪ ʥʝʦʙʭʦʜʠʤʠʷ markup, ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʦʪ 
ʙʨʘʫʟʲʨʠʪʝ ʟʘ ʜʦʩʪʲʧ ʠ ʜʨʫʛʠʪʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʘʛʝʥʪʠ. 

ʇʨʠʥʮʠʧ 6. ʉʪʨʘʥʠʮʠʪʝ, ʢʦʠʪʦ ʧʦʣʟʚʘʪ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʜʘ ʩʝ 
ʪʨʘʥʩʬʦʨʤʠʨʘʪ ʝʣʝʛʘʥʪʥʦ ʠ ʜʘ ʩʘ ʜʦʩʪʲʧʥʠ ʜʦʨʠ ʢʦʛʘʪʦ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ 
ʩʝ ʧʦʜʜʲʨʞʘʪ ʠʣʠ ʩʘ ʠʟʢʣʶʯʝʥʠ. 

ʇʨʠʥʮʠʧ 7. ʆʩʠʛʫʨʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʚʨʝʤʝʚʦ-ʟʘʚʠʩʠʤʠʪʝ 
ʧʨʦʤʝʥʠ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʘʫʟʠ ʠʣʠ ʩʪʦʧʠʨʘʥʝ ʥʘ 
ʜʚʠʞʝʥʠʝʪʦ, ʤʠʛʘʥʝʪʦ, ʩʢʨʦʣʚʘʥʝʪʦ ʠʣʠ ʩʘʤʦʦʙʥʦʚʷʚʘʱʠʪʝ ʩʝ ʦʙʝʢʪʠ ʠʣʠ 
ʩʪʨʘʥʠʮʠ. 
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ʇʨʠʥʮʠʧ 8. ɼʠʨʝʢʪʝʥ ʜʦʩʪʲʧ ʜʦ ʧʨʠʢʘʯʝʥʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩʠ ʠ 
ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʜʦʩʪʲʧʝʥ ʜʠʟʘʡʥ ʟʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ (ʜʦʩʪʲʧ ʜʦ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ, ʥʝʟʘʚʠʩʠʤ ʦʪ ʫʩʪʨʦʡʩʪʚʘʪʘ, ʙʦʨʘʚʝʥʝ ʩ ʢʣʘʚʠʘʪʫʨʘ, 
ʩʘʤʦʦʟʚʫʯʘʚʘʥʝ ʠ ʜʨ.).  

ʇʨʠʥʮʠʧ 9. ɼʠʟʘʡʥ ʟʘ ʥʝʟʘʚʠʩʠʤʦʩʪ ʦʪ ʫʩʪʨʦʡʩʪʚʘʪʘ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʥʘʯʠʥʠ, ʢʦʠʪʦ ʜʘ ʧʦʟʚʦʣʷʚʘʪ ʘʢʪʠʚʘʮʠʷ ʥʘ ʝʣʝʤʝʥʪʠ ʥʘ ʩʪʨʘʥʠʮʘʪʘ ʯʨʝʟ 
ʨʘʟʥʦʦʙʨʘʟʥʠ ʚʲʚʝʞʜʘʱʠ/ʚʭʦʜʷʱʠ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʨʠʥʮʠʧ 10. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʚʨʝʤʝʥʥʠ ʨʝʰʝʥʠʷ ʪʘʢʘ, ʯʝ ʘʩʠʩʪʠʨʘʱʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦ-ʩʪʘʨʠʪʝ ʙʨʘʫʟʲʨʠ ʜʘ ʤʦʛʘʪ ʜʘ ʦʧʝʨʠʨʘʪ ʢʦʨʝʢʪʥʦ. 

ʇʨʠʥʮʠʧ 11. ʋʧʦʪʨʝʙʘ ʥʘ W3C-ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʝʧʦʨʲʢʠ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ 
ʦʩʠʛʫʨʷʚʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʜʦʩʪʲʧʥʘ ʚʝʨʩʠʷ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ. 

ʇʨʠʥʮʠʧ 12. ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʢʦʥʪʝʢʩʪʥʘ ʠ ʦʨʠʝʥʪʠʨʦʚʲʯʥʘ ʠʥʬʦʨʤʘʮʠʷ, 
ʟʘ ʜʘ ʩʝ ʧʦʤʦʛʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʨʘʟʙʠʨʘʪ ʧʦ-ʩʣʦʞʥʠ ʩʪʨʘʥʠʮʠ ʠʣʠ 
ʝʣʝʤʝʥʪʠ (ʩʣʦʞʥʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʯʘʩʪʠʪʝ ʥʘ ʩʪʨʘʥʠʮʘʪʘ ʤʦʞʝ ʜʘ ʩʘ ʪʨʫʜʥʦ 
ʨʘʟʙʠʨʘʝʤʠ ʦʪ ʭʦʨʘ ʩ ʢʦʛʥʠʪʠʚʥʠ ʠʣʠ ʚʠʟʫʘʣʥʠ ʥʘʨʫʰʝʥʠʷ).  

ʇʨʠʥʮʠʧ 13. ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʷʩʥʠ ʥʘʚʠʛʘʮʠʦʥʥʠ ʤʝʭʘʥʠʟʤʠ 
(ʦʨʠʝʥʪʠʨʦʚʲʯʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʘʚʠʛʘʮʠʦʥʥʠ ʣʝʥʪʠ, ʢʘʨʪʘ ʥʘ ʩʘʡʪʘ ʠ ʜʨ.). 
ʗʩʥʠʪʝ ʠ ʩʲʜʲʨʞʘʪʝʣʥʠ ʥʘʚʠʛʘʮʠʦʥʥʠ ʤʝʭʘʥʠʟʤʠ ʩʘ ʚʘʞʥʠ ʟʘ ʭʦʨʘʪʘ ʩ 
ʢʦʛʥʠʪʠʚʥʠ ʥʘʨʫh ʝʥʠʷ ʠʣʠ ʩʣʝʧʦʪʘ.  

ʇʨʠʥʮʠʧ 14. ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʨʦʩʪʦʪʘ ʠ ʨʘʟʙʠʨʘʝʤʦʩʪ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ. 
ʀʟʦʙʨʘʞʝʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʠ ʪʝʢʩʪʦʚʠ ʝʢʚʠʚʘʣʝʥʪʠ (ʟʘ ʩʣʝʧʠ ʠʣʠ ʟʘ ʭʦʨʘ ʩ 
ʣʦʰʦ ʟʨʝʥʠʝ, ʢʘʢʪʦ ʠ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʠʣʠ ʩʘ ʠʟʙʨʘʣʠ ʜʘ ʥʝ 
ʚʠʞʜʘʪ ʛʨʘʬʠʢʠʪʝ). 

5. ʈʩʧʞʣʫʡʩʙʦʞ ʡ ʩʞʙʤʡʠʙʯʡʸ ʦʙ LMS-ʪʡʪʫʞʥʙʫʙ 

ʉʘʡʪʲʪ ʝ ʩʲʦʙʨʘʟʝʥ ʩ ʧʦʯʪʠ ʚʩʠʯʢʠ ʧʨʠʥʮʠʧʠ, ʠʟʠʩʢʚʘʥʠʷ ʠ ʥʘʩʦʢʠ ʟʘ 
ʜʦʩʪʲʧʥʦʩʪ, ʢʘʪʦ ʩʝ ʦʪʯʠʪʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʧʦʣʟʚʘʪ ʧʦ-ʩʪʘʨʠ 
ʚʝʨʩʠʠ ʥʘ ʙʨʘʫʟʲʨʠ, ʪʝʢʩʪʦʚʠ ʙʨʘʫʟʲʨʠ, ʠʟʢʣʶʯʝʥʠ JavaScript ʠ/ʠʣʠ ʢʘʨʪʠʥʢʠ 
ʧʦ ʩʪʨʘʥʠʮʘʪʘ, ʢʘʢʪʦ ʠ ʝʢʨʘʥʦ-ʯʝʪʷʱʠʪʝ ʧʨʦʛʨʘʤʠ. 

ɿʘ ʧʨʦʛʨʘʤʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʪʝʭʥʦʣʦʛʠʠ PHP 5.0, MySQL, 
JavaScript ʠ CSS. ɺ ʩʠʩʪʝʤʘʪʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʪʨʠ ʚʠʜʘ ʧʦʪʨʝʙʠʪʝʣʠ: 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ, ʤʦʜʝʨʘʪʦʨʠ ʠ ʦʙʠʢʥʦʚʝʥʠ ʧʦʪʨʝʙʠʪʝʣʠ. 

ʉʘʡʪʲʪ ʝ ʨʘʟʜʝʣʝʥ ʣʦʛʠʯʝʩʢʠ ʥʘ ʪʨʠ ʯʘʩʪʠ ï ʧʦʪʨʝʙʠʪʝʣʩʢʘ, ʤʦʜʝʨʘʪʦʨʩʢʘ 
ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ. 

ʇʦʪʨʝʙʠʪʝʣʩʢʘ ʯʘʩʪ ï ʧʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʨʝʜʘʢʪʠʨʘ ʧʨʦʬʠʣʘ ʩʠ, 
ʯʝʪʝ ʫʨʦʮʠ, ʧʫʙʣʠʢʫʚʘ ʢʦʤʝʥʪʘʨʠ; ʨʝʜʘʢʪʠʨʘ ʩʚʦʠʪʝ ʢʦʤʝʥʪʘʨʠ; ʠʟʧʲʣʥʷʚʘ 
ʪʝʩʪʦʚʝ ʢʲʤ ʫʨʦʮʠʪʝ; ʩʣʝʜʠ ʩʚʦʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʪʝʩʪʦʚʝʪʝ ʠ ʩʚʦʷ ʧʨʦʛʨʝʩ. 

ʄʦʜʝʨʘʪʦʨʩʢʘ ʯʘʩʪ. ʄʦʜʝʨʘʪʦʨʲʪ ʝ ʧʦʪʨʝʙʠʪʝʣ ʩ ʨʘʥʛ ʥʘ ʫʯʠʪʝʣ, ʥʝ 
ʤʦʞʝ ʜʘ ʧʨʦʤʝʥʷ ʜʘʥʥʠ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠ; ʤʦʞʝ ʜʘ ʧʨʦʤʝʥʷ ʩʚʦʠʪʝ ʜʘʥʥʠ;  
ʩʲʟʜʘʚʘ ʧʨʝʜʤʝʪʠ; ʥʝ ʤʦʞʝ ʜʘ ʨʝʜʘʢʪʠʨʘ ʧʨʝʜʤʝʪʠ; ʥʝ ʤʦʞʝ ʜʘ ʠʟʪʨʠʚʘ 
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ʧʨʝʜʤʝʪʠ; ʩʲʟʜʘʚʘ ʠ ʨʝʜʘʢʪʠʨʘ ʫʨʦʮʠ; ʤʦʞʝ ʜʘ ʠʟʪʨʠʚʘ ʩʘʤʦ ʧʫʙʣʠʢʫʚʘʥʠ ʦʪ 
ʥʝʛʦ ʫʨʦʮʠ  ʠ ʛʣʘʚʠ ʢʲʤ ʪʷʭ; ʧʫʙʣʠʢʫʚʘ, ʨʝʜʘʢʪʠʨʘ ʠʣʠ ʪʨʠʝ ʢʦʤʝʥʪʘʨʠ, 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʛʦ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ; ʩʲʟʜʘʚʘ, ʨʝʜʘʢʪʠʨʘ ʠ ʪʨʠʝ ʪʝʩʪʦʚʝ ʢʲʤ 
ʫʨʦʮʠʪʝ;  ʩʣʝʜʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʝʩʪʦʚʝʪʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʯʘʩʪ. ɸʜʤʠʥʠʩʪʨʘʪʦʨʩʢʠʪʝ ʧʨʘʚʘ ʧʨʠʧʦʢʨʠʚʘʪ 
ʧʨʘʚʘʪʘ ʥʘ ʤʦʜʝʨʘʪʦʨʠʪʝ. ɸʜʤʠʥʠʩʪʨʘʪʦʨʲʪ ʤʦʞʝ ʜʘ ʧʨʦʤʝʥʷ ʜʘʥʥʠʪʝ ʥʘ 
ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ; ʜʘ ʩʲʟʜʘʚʘ, ʨʝʜʘʢʪʠʨʘ ʠ ʠʟʪʨʠʚʘ ʧʨʝʜʤʝʪʠ - ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʢʦʛʦ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ; ʤʦʞʝ ʜʘ ʩʲʟʜʘʚʘ, ʨʝʜʘʢʪʠʨʘ ʠ ʠʟʪʨʠʚʘ ʫʨʦʮʠ, ʥʝʟʘʚʠʩʠʤʦ 
ʦʪ ʢʦʛʦ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ; ʧʫʙʣʠʢʫʚʘ, ʨʝʜʘʢʪʠʨʘ ʠʣʠ ʠʟʪʨʠʚʘ ʢʦʤʝʥʪʘʨʠ - 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʛʦ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ; ʩʲʟʜʘʚʘ ʪʝʩʪʦʚʝ ʢʲʤ ʫʨʦʮʠʪʝ; ʩʣʝʜʠ 
ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʝʩʪʦʚʝʪʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ. 
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    ʍʡʜʬʩʙ 2. ɻʡʠʬʙʤʦʙ ʣʤʙʛʡʙʫʬʩʙ        ʍʡʜʬʩʙ 3. ʃʤʙʛʡʱʦʡ ʣʧʥʚʡʦʙʯʡʡ 

6. ʊʩʞʝʪʫʛʙ ʠʙ ʛʙʤʡʝʙʯʡʸ 

ɿʘ ʚʘʣʠʜʘʮʠʷʪʘ ʥʘ ʢʦʜʘ ʝ ʠʟʧʦʣʟʚʘʥʘ ʧʨʝʜʠʤʥʦ ʜʦʙʘʚʢʘʪʘ HTML Validator 
ʢʲʤ ʙʨʘʫʟʲʨʘ FireFox, ʢʦʷʪʦ ʧʦʢʘʟʚʘ ʢʲʜʝ ʠ ʦʪ ʢʘʢʲʚ ʪʠʧ ʩʘ ʜʦʧʫʩʥʘʪʠʪʝ ʛʨʝʰʢʠ 
ʠ ʩʝ ʙʘʟʠʨʘ ʥʘ ʜʚʘ ʘʣʛʦʨʠʪʲʤʘ ʟʘ ʚʘʣʠʜʘʮʠʷ - Tidy ʠ OpenSP (SGML Parser), 
ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ W3C. ʊʦʟʠ ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʚʝʨʷʚʘ ʟʘ ʚʘʣʠʜʥʦʩʪ XHTML/HTML ʠ 
CSS ʢʦʜʘ (ʙʝʟ ʜʘ ʠʟʠʩʢʚʘ ʜʦʩʪʲʧ ʜʦ ʦʥʣʘʡʥ ʩʲʨʚʲʨ) ʢʘʪʦ ʧʦʢʘʟʚʘ ʢʦʠ ʦʪ 
ʧʨʘʚʠʣʘʪʘ ʟʘ ʜʦʩʪʲʧʥʦʩʪ ʩʘ ʩʧʘʟʝʥʠ ʠ ʜʘʚʘ ʫʢʘʟʘʥʠʷ ʢʘʢ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʦʙʨʠ 
ʜʦʩʪʲʧʥʦʩʪʪʘ ʥʘ ʩʪʨʘʥʠʮʘʪʘ.  

ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʠ ʩʣʝʜʥʠʪʝ ʦʥʣʘʡʥ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ: 

¶ ʧʨʦʚʝʨʢʘ ʥʘ ʚʘʣʠʜʥʦʩʪʪʘ ʥʘ ʠʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʠʪʝ ʟʘ ʨʘʟʣʠʯʥʠ 
ʘʩʧʝʢʪʠ ʥʘ ʜʦʩʪʲʧʥʦʩʪ ʯʨʝʟ The Web Accessibility Toolbar; 

¶ ʚʘʣʠʜʘʮʠʷ ʥʘ HTML ʢʦʜʘ ʯʨʝʟ W3C HTML Validator, HTML Tidy 
Validator ʠ WDG HTML Validator; 

¶ ʧʨʦʚʝʨʢʘ ʥʘ CSS ʢʦʜʘ ʯʨʝʟ W3C CSS Validator; 

¶ ʧʨʦʚʝʨʢʘ ʥʘ HTML/XHTML ʜʦʢʫʤʝʥʪʠʪʝ ʟʘ ʧʦʚʨʝʜʝʥʠ ʣʠʥʢʦʚʝ ʯʨʝʟ 
W3C Link checker ʠ WDG Link Valet. 

7. ʉʞʠʬʤʫʙʫʡ ʡ ʡʠʛʧʝʡ ʧʫ ʫʞʪʫʛʙʦʞʫʧ ʦʙ ʪʡʪʫʞʥʙʫʙ 

ɼʦʩʪʲʧʥʦʩʪʪʘ ʥʘ ʩʲʟʜʘʜʝʥʠʷ ʩʘʡʪ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ ʥʘ ʣʠʮʘ ʩʲʩ ʉʆʇ 
http://www.accessibility-bg.com ʧʦʢʨʠʚʘ ʥʠʚʘʪʘ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ 
ʧʨʠʦʨʠʪʝʪʥʦʩʪ ʦʪ AA ʜʦ AAA [1]. ɺ ʨʝʘʣʠʟʘʮʠʷʪʘ ʩʘ ʠʥʪʝʛʨʠʨʘʥʠ ʧʦʜʦʙʨʝʥʠ 
ʚʘʨʠʘʥʪʠ ([3], [4]) ʥʘ ʚʠʨʪʫʘʣʥʘ ʢʣʘʚʠʘʪʫʨʘ (ʌʠʛ. 2.) ʠ ʪʝʢʩʪʦʚ ʨʝʜʘʢʪʦʨ, ʫʜʦʙʥʠ 
ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʦʪ ʭʦʨʘ ʩʲʩ ʉʆʇ ʠ ʚ ʪʨʠʪʝ ʯʘʩʪʠ (ʧʦʪʨʝʙʠʪʝʣʩʢʘ, ʤʦʜʝʨʘʪʦʨʩʢʘ 
ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ), ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʥʝ ʩʘʤʦ ʦʪ 
ʦʙʫʯʘʚʘʥʠ, ʥʦ ʠ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʩʲʩ ʉʆʇ. ʀʤʧʣʝʤʝʥʪʠʨʘʥʠ ʩʘ (ʌʠʛ.3.) 
ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʢʣʘʚʠʰʥʠ ʢʦʤʙʠʥʘʮʠʠ [5], ʢʘʪʦ ʧʨʠ ʧʦʜʙʦʨʘ ʥʘ ʮʚʝʪʦʚʠʪʝ 
ʢʦʤʙʠʥʘʮʠʠ ʩʘ ʟʘʠʤʩʪʚʘʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʦʪ ʩʘʡʪʦʚʝʪʝ [6] ʠ [7]. 

http://www.accessibility-bg.com/
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8. ʆʙʪʧʣʡ ʠʙ ʩʙʠʛʡʫʡʞ ʦʙ ʪʩʞʝʙʫʙ ʠʙ ʞ-ʧʚʬʰʞʦʡʞ 

ʉʨʝʜʘʪʘ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ ʠʤʘ ʛʦʣʷʤ ʧʦʪʝʥʮʠʘʣ ʟʘ ʨʘʟʚʠʪʠʝ ʠ 
ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ, ʟʘʱʦʪʦ ʝ ʤʦʜʫʣʥʦ ʦʨʠʝʥʪʠʨʘʥʘ ʠ ʣʝʩʥʦ ʤʦʛʘʪ ʜʘ ʩʝ 
ʠʟʛʨʘʞʜʘʪ ʠ ʜʦʙʘʚʷʪ ʥʦʚʠ ʤʦʜʫʣʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. ʏʘʩʪ ʦʪ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ, ʢʦʷʪʦ ʩʝ ʧʣʘʥʠʨʘ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥʘ ʝ: 

¶ ʧʦʪʨʝʙʠʪʝʣʩʢʘ ʩʠʩʪʝʤʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʰʘʙʣʦʥʠ ʢʲʤ ʩʪʨʘʥʠʮʘʪʘ, 
ʢʦʷʪʦ ʱʝ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʧʝʨʩʦʥʘʣʠʟʠʨʘ ʠʟʛʣʝʜʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʦʪ 
ʧʦʪʨʝʙʠʪʝʣʷ ʩʧʦʨʝʜ ʥʝʛʦʚʠʪʝ ʞʝʣʘʥʠʷ; 

¶ ʜʦʙʘʚʷʥʝ ʥʘ ʜʠʩʢʫʩʠʦʥʝʥ ʬʦʨʫʤ ʢʲʤ ʩʘʡʪʘ ʩ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʦʙʘʚʷʥʝ 
ʥʘ ʘʫʜʠʦ-ʚʠʜʝʦ ʩʲʦʙʱʝʥʠʷ, ʢʦʝʪʦ ʱʝ ʜʘʜʝ ʧʦ-ʛʦʣʷʤʘ ʩʚʦʙʦʜʘ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʟʘ ʦʙʩʲʞʜʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʧʦ ʩʘʡʪʘ. ɿʘ ʮʝʣʪʘ ʱʝ ʪʨʷʙʚʘ ʜʘ 
ʩʝ ʨʝʘʣʠʟʠʨʘ ʦʥʣʘʡʥ ʘʫʜʠʦ-ʚʠʜʝʦ ʨʝʢʦʨʜʝʨ ʠʣʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʙʝʟʧʣʘʪʥʘ 
ʧʨʦʛʨʘʤʘ ʟʘ ʟʘʧʠʩ ʥʘ ʘʫʜʠʦ-ʚʠʜʝʦ ʬʘʡʣʦʚʝ ʚ ʧʦʜʭʦʜʷʱ ʬʦʨʤʘʪ; 

¶ ʩʠʩʪʝʤʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʫʨʦʮʠʪʝ, ʢʦʷʪʦ ʜʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ 
ʦʙʫʯʘʝʤʠʪʝ ʜʘ ʦʮʝʥʷʚʘʪ ʜʘʜʝʥ ʫʨʦʢ ʧʦ ʜʝʩʝʪʦʙʘʣʥʘʪʘ ʩʠʩʪʝʤʘ ʧʦ ʨʘʟʣʠʯʥʠ 
ʢʨʠʪʝʨʠʠ ʢʘʪʦ ʪʨʫʜʥʦʩʪ, ʷʩʥʦʪʘ ʠ ʜʨ. ʧʦʜʦʙʥʠ, ʩ ʮʝʣ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ; 

¶ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʫʨʩʦʚʝʪʝ ï ʘʙʦʥʠʨʘʥʝ ʟʘ ʢʫʨʩ (ʥʘʙʦʨ ʦʪ ʫʨʦʮʠ), 
ʟʘʜʘʥʠʷ ʢʲʤ ʫʨʦʮʠʪʝ (ʪʝʩʪʦʚʘ ʩʠʩʪʝʤʘ); 

¶ ʠʟʛʨʘʞʜʘʥʝ ʠ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ SCORM-ʤʦʜʫʣ, ʢʦʡʪʦ ʱʝ ʧʦʟʚʦʣʠ 
ʚʤʲʢʚʘʥʝʪʦ ʥʘ ʛʦʪʦʚʠ ʫʨʦʮʠ ʦʪ ʜʨʫʛʠ LMS (ʚʢʣ. ʯʫʞʜʦʝʟʠʯʥʠ, ʟʘʱʦʪʦ ʙʘʟʘʪʘ 
ʜʘʥʥʠ ʠʟʧʦʣʟʚʘ Unicode encoding), ʢʘʢʪʦ ʠ ʝʢʩʧʦʨʪʠʨʘʥʝʪʦ ʥʘ ʫʨʦʮʠ ʦʪ 
ʥʘʩʪʦʷʱʘʪʘ ʢʲʤ ʜʨʫʛʠ ʩʠʩʪʝʤʠ; 

¶ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʩʲʩ ʩʝʢʮʠʷ ʟʘ ʥʦʚʠʥʠ ʠ ʜʦʙʘʚʷʥʝ 
ʥʘ ʢʘʣʝʥʜʘʨ; 

¶ ʜʦʙʘʚʷʥʝ ʥʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʨ. 

ʈʘʟʨʘʙʦʪʢʘʪʘ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪʠ ʄʀ-203 ʠ ɼ002-308 ʢʲʤ 
ʅʘʮʠʦʥʘʣʥʠʷ ʬʦʥʜ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 
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ʍʇʋʇʉɾɹʄʁʊʋʁʐʆɹ ʃʇʅʈʗʋʓʉʆɹ ɼʉɹʍʁʃɹ  
ɻ ʇɺʌʐɾʆʁɾʋʇ ʈʇ ʁʆʍʇʉʅɹʋʁʃɹ 

ʜʦʢʪʦʨʘʥʪ ʍʨʠʩʪʦ ʃʝʩʝʚ 

ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò ʌʄʀ 
ʙʫʣ. "ɹʲʣʛʘʨʠʷ" 236, ʇʣʦʚʜʠʚ, ɹʲʣʛʘʨʠʷ 
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ʈʝʟʶʤʝ: ɺ ʜʦʢʣʘʜʘ ʩʝ ʦʙʩʲʞʜʘʪ ʧʦʣʟʠʪʝ ʦʪ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ 
ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʘʪʘ ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ ʠ ʚʠʟʫʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ʈʘʟʛʣʝʞʜʘ ʩʝ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʤʝʪʦʜʘ ʟʘ 
ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʣʲʯʠ ʚ ʨʘʟʣʠʯʥʠ ʥʘʫʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʆʧʠʩʘʥʠʷ ʧʦʜʭʦʜ ʩʝ ʠʣʶʩʪʨʠʨʘ 
ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ ʦʧʠʪʘ, ʜʦʙʠʪ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʬʘʢʫʣʪʘʪʠʚʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ ĂRay 
Tracing ï ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʠ ʠʟʦʙʨʘʞʝʥʠʷò ʚʲʚ ʇʋ "ʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠ". 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ, ray tracing,ʦʙʫʯʝʥʠʝ, ʠʥʬʦʨʤʘʪʠʢʘ 

1. ɻʳʛʞʝʞʦʡʞ 
ɺʠʟʫʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʝ ʦʙʣʘʩʪ ʚ ʢʦʷʪʦ ʦʪ ʜʲʣʛʠ ʛʦʜʠʥʠ ʩʝ ʠʟʚʲʨʰʚʘʪ 

ʟʘʜʲʣʙʦʯʝʥʠ ʧʨʦʫʯʚʘʥʠʷ. ʆʙʣʘʩʪʪʘ ʢʘʪʦ ʮʷʣʦ ʝ ʢʦʤʧʣʝʢʩʥʘ ʠ ʩʝ ʚʲʟʧʦʣʟʚʘ 
ʠʥʪʝʥʟʠʚʥʦ ʦʪ ʩʣʦʞʝʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʧʘʨʘʪ. ʅʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʩʪʘʚʘ ʜʫʤʘ ʟʘ 
ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʦʚʲʨʭʥʦʩʪʠ, ʤʦʣʝʢʫʣʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ 
ʧʨʦʝʢʪʘʥʪʩʢʘʪʘ ʜʝʡʥʦʩʪ, ʨʘʟʚʣʝʢʘʪʝʣʝʥ ʩʦʬʪʫʝʨ, ʤʫʣʪʠʤʝʜʠʷ, ʘʥʠʤʘʮʠʦʥʥʠ 
ʬʠʣʤʠ, ʚʩʠʯʢʦ ʪʦʚʘ ʩʘ ʜʝʡʥʦʩʪʠ ʧʨʠʩʲʱʠ ʥʘ ʦʙʣʘʩʪʪʘ ʢʦʤʧʶʪʲʨʥʘ ʛʨʬʠʢʘ. ʊʷ 
ʝ ʩʣʦʞʝʥ ʠ ʨʘʟʥʦʨʦʜʝʥ ʜʷʣ ʦʪ ʠʥʬʦʨʤʘʪʠʢʘʪʘ, ʢʦʡʪʦ ʝ ʦʩʦʙʝʥʦ ʘʢʪʫʘʣʝʥ ʟʘ 
ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʘʜʝʩʝʪ ʛʦʜʠʥʠ. ʊʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ 
ʜʦʚʝʜʦʭʘ ʜʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʥʦʞʝʩʪʚʦ ʠʥʬʦʨʤʘʪʠʯʥʠ ʤʦʜʝʣʠ, ʙʫʨʥʦ 
ʨʘʟʚʠʪʠʝ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʷ ʭʘʨʜʫʝʨ ʠ ʦʙʦʩʦʙʷʚʘʥʝʪʦ ʥʘ ʥʦʚʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʄʝʪʦʜʠʪʝ ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʘ ʝʜʥʦ ʦʪ 
ʤʥʦʞʝʩʪʚʦʪʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪ ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʛʨʘʬʠʢʘ [1]. ʅʘʡ-ʦʙʱʦ 
ʤʦʞʝʤ ʜʘ ʷ ʨʘʟʛʣʝʜʘʤʝ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʩʣʝʜʥʠʪʝ ʜʷʣʦʚʝ: 

¶ ɻʝʦʤʝʪʨʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ: ʤʝʪʦʜʠ ʟʘ ʦʧʠʩʚʘʥʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʬʦʨʤʘ ʥʘ ʩʮʝʥʠ (ʜʚʫʤʝʨʥʠ ʠ ʪʨʠʤʝʨʥʠ) ʠ ʪʷʭʥʦʪʦ 
ʦʙʨʘʙʦʪʚʘʥʝ ʦʪ ʧʨʠʣʦʞʥʠʷ ʩʦʬʪʫʝʨ; 

¶ ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʦʙʨʘʟʠ ʠ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʠ ʠʟʦʙʨʘʞʝʥʠʷ: ʘʣʛʦʨʠʪʤʠ ʠ 
ʤʝʪʦʜʠ ʟʘ ʠʟʦʙʨʘʟʷʚʘʥʝ ʥʘ ʦʙʝʢʪʠ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʝʘʣʠʩʪʠʯʥʠ 
ʢʘʨʪʠʥʠ ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʦʧʪʠʯʝʩʢʠ ʝʬʝʢʪʠ, ʦʩʚʝʪʣʝʥʠʝ, 
ʦʮʚʝʪʷʚʘʥʝ ʠ ʜʨʫʛʠ; 

¶ ɻʨʘʬʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ: ʤʝʪʦʜʠ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷʪʘ 
ʤʝʞʜʫ ʯʦʚʝʢ ʠ ʢʦʤʧʶʪʲʨ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʚʠʟʫʘʣʥʠ ʩʨʝʜʩʪʚʘ; 
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¶ ʇʝʨʮʝʧʪʠʚʥʘ ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ: ʠʟʩʣʝʜʚʘʪ ʩʝ ʚʲʟʧʨʠʷʪʠʷʪʘ ʥʘ 
ʥʘʙʣʶʜʘʪʝʣʷ, ʠʟʛʨʘʞʜʘʪ ʩʝ ʘʙʩʪʨʘʢʪʥʠ ʤʦʜʝʣʠ ʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ ʠ 
ʦʙʝʢʪʠʪʝ ʚ ʩʮʝʥʘʪʘ; 

¶ ʀʟʯʠʩʣʠʪʝʣʥʘ ʛʝʦʤʝʪʨʠʷ: ʘʣʛʦʨʠʪʤʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠ 
ʢʦʤʙʠʥʘʪʦʨʥʠ ʟʘʜʘʯʠ; 

¶ ɸʥʘʣʠʟ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ: ʦʮʝʥʢʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ 
ʦʙʨʘʟʠ. 

2. ʅʧʫʡʛʙʯʡʸ 
ɺ ʦʩʥʦʚʥʠʷ ʢʫʨʩ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʇʋ "ʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠ", 

ʚ ʧʨʝʜʤʝʪʘ ʂʦʤʧʶʪʲʨʥʘ ɻʨʘʬʠʢʘ, ʦʩʚʝʥ ʪʝʦʨʝʪʠʯʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ, ʢʦʷʪʦ ʩʝ 
ʧʨʠʜʦʙʠʚʘ ʦʪ ʣʝʢʮʠʠʪʝ ʩʝ ʥʘʙʣʷʛʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʜʠʘʣʦʛʦʚʘ 
ʩʠʩʪʝʤʘ ʟʘ ʛʝʦʤʝʪʨʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ [2]. ʉʠʩʪʝʤʘʪʘ ʩʝ ʠʟʛʨʘʞʜʘ ʯʨʝʟ 
ʩʲʚʨʝʤʝʥʥʠ ʩʨʝʜʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʦʙʝʢʪʥʦ ʦʨʠʝʥʪʠʨʘʥʠ ʝʟʠʮʠ C#, C++, 
Java, Object Pascal. ʋʧʨʘʞʥʷʚʘʪ ʩʝ ʥʘ ʧʨʘʢʪʠʢʘ ʰʘʙʣʦʥʠ ʟʘ ʜʠʟʘʡʥ, ʢʘʪʦ 
ʄʦʜʝʣ-ʀʟʛʣʝʜ-ʂʦʥʪʨʦʣʝʨ (Model-View-Controller). ɿʘ ʨʘʟʨʘʙʦʪʢʘʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʛʨʘʬʠʯʥʠ ʙʠʙʣʠʦʪʝʢʠ, ʢʘʪʦ ʪʫʢ ʘʢʮʝʥʪʘ ʝ ʧʦʩʪʘʚʝʥ ʛʣʘʚʥʦ ʚʲʨʭʫ ʧʨʦʝʢʪʠʨʘʥʝ 
ʥʘ ʠʥʪʝʨʬʝʡʩ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʩ ʧʦʪʨʝʙʠʪʝʣʷ (GUI) ʠ ʩʲʟʜʘʚʘʥʝ ʠ 
ʤʘʥʠʧʫʣʠʨʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʟʠʨʘʥʠ ʛʝʦʤʝʪʨʠʯʥʠ ʦʙʝʢʪʠ.  
ʇʨʠ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʚʠʟʫʘʣʠʟʠʨʘʱʠʷ ʤʦʜʫʣ, ʩʪʫʜʝʥʪʠʪʝ ʩʝ ʥʘʫʯʘʚʘʪ ʜʘ 

ʠʟʧʦʣʟʚʘʪ ʩʪʘʥʜʘʨʪʥʠ ʛʨʘʬʠʯʥʠ ʙʠʙʣʠʦʪʝʢʠ, ʢʘʪʦ OpenGL, ʪʦʚʘ ʠʤ ʧʦʟʚʦʣʷʚʘ 
ʜʘ ʢʦʥʮʝʥʪʨʠʨʘʪ ʫʩʣʠʷʪʘ ʩʠ ʚʲʨʭʫ ʨʘʙʦʪʘ ʧʦ ʤʦʜʝʣʘ ʥʘ ʩʮʝʥʘʪʘ. ʆʪ ʜʨʫʛʘ 
ʩʪʨʘʥʘ ʩʪʘʥʜʘʨʪʥʠʪʝ ʛʨʘʬʠʯʥʠ ʧʨʦʛʨʘʤʠ ʠʥʪʝʨʬʝʡʩʠ (API), ʠʤʘʪ ʦʛʨʘʥʠʯʝʥʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠ ʧʨʠʤʠʪʠʚʠ ʠ ʠʟʧʦʣʟʚʘʪ 
ʧʨʝʜʠʤʥʦ ʣʦʢʘʣʝʥ ʤʦʜʝʣ ʥʘ ʦʩʚʝʪʷʚʘʥʝ. ʊʦʚʘ ʧʨʝʯʠ ʥʘ ʩʪʫʜʝʥʪʘ ʜʘ ʧʦʣʫʯʠ 
ʟʘʜʲʣʙʦʯʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʧʨʦʮʝʩʘ ʥʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ 
ʠ ʩʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʬʠʟʠʯʝʩʢʠ ʬʝʥʦʤʝʥʠ, ʢʘʪʦ ʦʪʨʘʞʝʥʠʷ, ʧʨʦʟʨʘʯʥʦʩʪ, 
ʛʣʦʙʘʣʥʦ ʦʩʚʝʪʷʚʘʥʝ ʠ ʜʨʫʛʠ.  
ɿʘ ʜʘ ʩʝ ʟʘʧʲʣʥʠ ʪʘʟʠ ʧʨʘʟʥʠʥʘ, ʧʨʝʜʠ ʪʨʠ ʛʦʜʠʥʠ, ʟʘʧʦʯʥʘ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘ 

ʬʘʢʫʣʪʘʪʠʚʝʥ ʢʫʨʩ ĂRay Tracing ï ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʠ ʠʟʦʙʨʘʞʝʥʠʷò, ʢʦʡʪʦ 
ʜʦʧʲʣʚʘ ʦʩʥʦʚʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʦ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ. ʂʫʨʩʲʪ ʝ ʥʘʩʦʯʝʥ ʢʲʤ 
ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʩʚʝʪʣʠʥʘʪʘ ʚ ʧʨʠʨʦʜʘʪʘ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʝʛʦʚ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣ. ɺ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʯʘʩʪ ʩʪʫʜʝʥʪʠʪʝ ʫʩʚʦʷʚʘʪ ʫʤʝʥʠʷʪʘ 
ʥʫʞʥʠ ʟʘ ʩʦʬʪʫʝʨʥʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʛʨʘʬʠʯʥʘ ʙʠʙʣʠʦʪʝʢʘ ʨʘʤʢʘ (framework) 
ʠ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʤʦʜʝʣ ʥʘ ʩʚʝʪʣʠʥʘʪʘ, ʥʘʜʛʨʘʞʜʘʡʢʠ 
ʨʘʤʢʘʪʘ. ʈʝʘʣʠʟʘʮʠʷʪʘ ʩʝ ʙʘʟʠʨʘ ʥʘ ʤʝʪʦʜʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʣʲʯʠʪʝ (ray 
tracing). 

3. ʅʞʫʧʝ ʦʙ ʨʩʧʪʤʞʝʸʛʙʦʞ ʦʙ ʤʳʰʡʫʞ 
ɺ ʦʛʨʦʤʥʘʪʘ ʩʠ ʯʘʩʪ, ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʠʪʝ ʛʨʘʬʠʯʥʠ ʩʠʩʪʝʤʠ ʠʟʧʦʣʟʚʘʥʠ 

ʚʲʚ ʠʥʜʫʩʪʨʠʷʪʘ ʩʝ ʙʘʟʠʨʘʪ ʥʘ ʤʝʪʦʜʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʣʲʯʠ. ʇʨʝʜʠ ʜʘ 
ʦʧʠʰʝʤ ʤʝʭʘʥʠʟʤʘ ʥʘ ʨʘʙʦʪʘ, ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ [3] : 
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¶ ʉʝʥʟʦʨ/ʂʘʤʝʨʘ: ʤʦʜʝʣ ʥʘ ʥʘʙʣʶʜʘʪʝʣ ʥʘ ʩʮʝʥʘʪʘ; 

¶ ʉʮʝʥʘ: ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʛʝʦʤʝʪʨʠʯʥʠ ʦʙʝʢʪʠ ʦʧʠʩʚʘʱʠ ʨʝʘʣʥʠ ʪʘʢʠʚʘ; 

¶ ʉʚʝʪʣʠʥʥʠ ʠʟʪʦʯʥʠʮʠ: ʠʟʣʲʯʚʘʪ ʩʚʝʪʣʠʥʥʘ ʝʥʝʨʛʠʷ ʧʨʝʟ ʩʮʝʥʘʪʘ ʢʲʤ 
ʩʝʥʟʦʨʘ; 

¶ ʂʨʘʡʥʦ ʠʟʦʙʨʘʞʝʥʠʝ: ʤʦʜʝʣ ʥʘ ʪʦʚʘ ʢʘʢ ʩʝʥʟʦʨʘ ʚʲʟʧʨʠʝʤʘ 
ʩʚʝʪʣʠʥʥʘʪʘ ʝʥʝʨʛʠʷ; 

¶ ʄʘʪʝʨʠʘʣʠ: ʤʦʜʝʣ ʥʘ ʚʠʟʫʘʣʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʘʜʝʥʘ 
ʧʦʚʲʨʭʥʦʩʪ. 

ʀʟʦʙʨʘʞʝʥʠʝʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʤʥʦʞʝʩʪʚʦ ʝʣʝʤʝʥʪʠ 
(pixels). ʇʦʩʪʨʦʷʚʘ ʩʝ ʣʲʯ ʩ ʥʘʯʘʣʦ ʧʦʟʠʮʠʷʪʘ ʥʘ ʥʘʙʣʶʜʘʪʝʣʷ ʠ ʤʠʥʘʚʘʱ ʧʨʝʟ 
ʜʘʜʝʥ ʝʣʝʤʝʥʪ, ʣʝʞʘʱ ʚ ʨʘʚʥʠʥʘʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ. ʃʲʯʲʪ ʩʝ ʧʨʦʚʝʨʷʚʘ 
ʜʘʣʠ ʠʤʘ ʧʨʝʩʝʯʥʠ ʪʦʯʢʠ ʩ ʦʙʝʢʪʠʪʝ ʦʪ ʩʮʝʥʘʪʘ. ɸʢʦ ʧʨʝʩʝʯʥʠʪʝ ʪʦʯʢʠ ʩʘ 
ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ, ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʝʩʠʯʘʥʝʪʦ ʩʝ ʚʟʝʤʘ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʪʦʯʢʘ 
ʩʧʨʷʤʦ ʧʦʟʠʮʠʷʪʘ ʥʘ ʥʘʙʣʶʜʘʪʝʣʷ. ʉʣʝʜ ʪʦʚʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʮʚʝʪʘ ʠ 
ʛʝʦʤʝʪʨʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʙʝʢʪʘ ʚ ʪʦʯʢʘʪʘ ʠ ʧʦʣʫʯʝʥʠʷ ʮʚʷʪ ʩʝ 
ʟʘʧʠʩʚʘ ʚ ʜʘʜʝʥʠʷ ʝʣʝʤʝʥʪ ʦʪ ʢʨʘʡʥʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ. ɸʣʛʦʨʠʪʲʤʲʪ ʜʘʚʘ 
ʥʝʟʘʙʘʚʥʦ ʨʝʰʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤʘ ʩ ʦʪʩʪʨʘʥʷʚʘʥʝʪʦ ʥʘ ʥʝʚʠʜʠʤʠʪʝ 
ʧʦʚʲʨʭʥʦʩʪʠ ʚ ʩʮʝʥʘʪʘ ʠ ʧʨʦʙʣʝʤʘ ʩ ʜʠʩʢʨʝʪʠʟʘʮʠʷʪʘ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠʷ ʦʙʝʢʪ 
ʚʲʨʭʫ ʨʘʚʥʠʥʘʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ. ʇʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʣʲʯʠ ʠʤʘ ʝʜʥʦ ʤʥʦʛʦ 
ʚʘʞʥʦ ʧʨʝʜʠʤʩʪʚʦ ʧʨʝʜ ʨʘʩʪʝʨʠʟʠʨʘʱʠʪʝ ʘʣʛʦʨʠʪʤʠ ʠʟʧʦʣʟʚʘʥʠ ʚ ʙʠʙʣʠʦʪʝʢʠ 
ʢʘʪʦ OpenGL, ʪʦʡ ʥʝ ʥʘʣʘʛʘ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʪʠʧʘ ʛʝʦʤʝʪʨʠʯʝʥʠ ʧʨʠʤʠʪʠʚʠ, 
ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʠʟʦʙʨʘʟʷʚʘ. ɽʜʠʥʩʪʚʝʥʦʪʦ ʫʩʣʦʚʠʝ, ʥʘ ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷ 
ʦʙʝʢʪʘ ʝ ʜʘ ʟʥʘʝʤ, ʢʘʢ ʜʘ ʛʦ ʧʨʝʩʝʯʝʤ ʩ ʣʲʯ. ʅʘ ʌʠʛ.1 ʝ ʧʦʢʘʟʘʥ ʩʭʝʤʘʪʠʯʥʦ 
ʧʨʦʮʝʩʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʣʲʯʠ ʚ ʩʮʝʥʘ.  

 
ʌʠʛ. 1 

ɿʘ ʜʘ ʤʦʞʝʤ ʜʘ ʩʠʤʫʣʠʨʘʤʝ ʨʘʟʣʠʯʥʠ ʬʠʟʠʯʥʠ ʬʝʥʦʤʝʥʠ, ʢʘʪʦ ʦʪʨʘʞʝʥʠʝ, 
ʧʨʝʯʫʧʚʘʥʝ ʥʘ ʩʚʝʪʣʠʥʘʪʘ, ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʤʘʪʝʨʠʘʣʠ (ʥʘʧʨʠʤʝʨ ʜʲʨʚʦ, 
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ʙʝʪʦʥ, ʤʝʪʘʣ ʠ ʜʨ.), ʚʩʝʢʠ ʦʙʝʢʪ ʪʨʷʙʚʘ ʜʘ ʩʲʜʲʨʞʘ ʦʧʠʩʘʥʠʝ ʥʘ ʩʲʩʪʘʚʷʱʠʷ ʛʦ 
ʤʘʪʝʨʠʘʣ. ʄʘʪʝʨʠʘʣʲʪ ʦʧʨʝʜʝʣʷ ʢʦʣʠʯʝʩʪʚʦʪʦ ʩʚʝʪʣʠʥʥʘ ʝʥʝʨʛʠʷ, ʦʪʨʘʟʝʥʦ ʦʪ 
ʧʦʚʲʨʭʥʦʩʪʪʘ, ʢʦʝʪʦ ʱʝ ʜʦʩʪʠʛʥʝ ʥʘʙʣʶʜʘʪʝʣʷ. ʊʦʡ ʦʧʨʝʜʝʣʷ ʠ ʧʦʩʦʢʘʪʘ ʚ 
ʢʦʷʪʦ ʱʝ ʩʝ ʦʪʨʘʟʠ ʣʲʯʘ. ʄʦʜʝʣʠʪʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʩʚʝʪʣʠʥʘʪʘ 
ʧʦʚʲʨʭʥʦʩʪ ʩʘ ʜʦʙʨʝ ʧʘʨʘʤʝʪʨʠʟʠʨʘʥʠ ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʩʠʤʫʣʠʨʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ 
ʤʘʪʝʨʠʘʣʠ ʦʪ ʨʝʘʣʥʠʷ ʩʚʷʪ. 
ʇʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʣʲʯʠʪʝ ʦʙʝʜʠʥʷʚʘ ʠʟʯʠʩʣʝʥʠʷʪʘ ʧʦ ʧʨʝʩʤʷʪʘʥʝ ʥʘ 

ʚʠʜʠʤʠʪʝ ʯʘʩʪʠ ʥʘ ʦʙʝʢʪʠʪʝ ʠ ʦʩʚʝʪʷʚʘʥʝʪʦ ʥʘ ʩʮʝʥʘʪʘ. ʅʘʧʨʠʤʝʨ ʩʝʥʢʠʪʝ ʩʝ 
ʧʨʝʩʤʷʪʘʪ ʢʘʪʦ ʯʘʩʪ ʦʪ ʝʥʝʨʛʠʷʪʘ ʢʦʷʪʦ ʜʦʩʪʠʛʘ (ʝ ʚʠʜʠʤʘ) ʦʪ ʩʚʝʪʣʠʥʥʠʷ 
ʠʟʪʦʯʥʠʢ ʜʦ ʪʦʯʢʘ ʦʪ ʧʦʚʲʨʭʥʦʩʪ, ʦʛʣʝʜʘʣʥʦʪʦ ʦʪʨʘʞʝʥʠʝ ʩʲʦʪʚʝʪʥʦ ʝ 
ʝʥʝʨʛʠʷʪʘ ʧʦʣʫʯʝʥʘ ʦʪ ʚʠʜʠʤʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ ʧʦ ʧʦʩʦʢʘ ʥʘ ʦʪʨʘʟʝʥʠʷ ʣʲʯ. 
ʊʦʚʘ ʝ ʦʛʨʦʤʥʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʧʨʝʜ ʨʘʩʪʝʨʠʟʘʮʠʷʪʘ. ʊʦʚʘ 
ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʠʤʫʣʠʨʘʤʝ ʝʬʝʢʪʘ ʥʘ ʛʣʦʙʘʣʥʦ ʦʩʚʝʪʣʝʥʠʝ, ʧʨʠ ʢʦʡʪʦ 
ʩʚʝʪʣʠʥʘʪʘ ʩʝ ʧʨʝʜʘʚʘ ʠʥʜʠʨʝʢʪʥʦ ʤʝʞʜʫ ʦʙʝʢʪʠʪʝ ʚ ʩʮʝʥʘʪʘ, ʙʝʟ ʜʘ ʩʝ ʥʘʣʘʛʘ 
ʜʘ ʧʨʘʚʠʤ ʢʘʢʚʠʪʦ ʠ ʜʘ ʙʠʣʦ ʧʨʦʤʝʥʠ ʚ ʤʝʪʦʜʘ ʤʦʜʝʣʠʪʝ ʠ ʨʝʘʣʠʟʘʮʠʷʪʘ.  

4. ɼʩʙʭʡʰʦʙ ʩʙʥʣʙ RayTracer 
ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʢʫʨʩʘ ʝ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ ʧʨʠ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʠ 
ʠʟʦʙʨʘʞʝʥʠʷ. ʊʦʚʘ ʩʝ ʧʦʩʪʠʛʘ, ʢʘʪʦ ʦʱʝ ʚ ʩʘʤʦʪʦ ʥʘʯʘʣʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʩʝ 
ʜʘʚʘ ʙʘʟʦʚʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʛʨʘʬʠʯʥʘʪʘ ʨʘʤʢʘ RayTracer, ʧʨʝʜʚʘʨʠʪʝʣʥʦ 
ʧʦʜʛʦʪʚʝʥʘ ʩʧʝʮʠʘʣʥʦ ʟʘ ʮʝʣʠʪʝ ʥʘ ʢʫʨʩʘ. ɺ ʥʝʷ ʝ ʨʝʘʣʠʟʠʨʘʥʘ ʙʘʟʦʚʘʪʘ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʣʲʯʠ, ʦʪʜʝʣʥʠʪʝ ʝʪʘʧʠ ʥʘ 
ʨʘʙʦʪʘ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʩʘ ʦʪʜʝʣʝʥʠ ʩʤʠʩʣʦʚʦ, ʢʘʪʦ ʨʘʟʣʠʯʥʠ ʤʦʜʫʣʠ. 
ʆʩʥʦʚʥʠʪʝ ʩʚʦʡʩʪʚʘ, ʢʦʠʪʦ ʩʠʩʪʝʤʘʪʘ ʧʨʠʪʝʞʘʚʘ ʩʘ: 

¶ ʆʪʚʦʨʝʥʦʩʪ: ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʨʘʟʰʠʨʝʥʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʚ ʝʜʥʦ ʠʣʠ 
ʧʦʚʝʯʝ ʥʘʧʨʘʚʣʝʥʠʷ; 

¶ ʄʦʜʫʣʥʦʩʪ: ʷʩʥʦʪʦ ʦʙʦʩʦʙʷʚʘʥʝ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʢʘʪʦ ʥʝʟʘʚʠʩʠʤʠ 
ʩʦʬʪʫʝʨʥʠ ʝʜʠʥʠʮʠ; 

¶ ʈʘʟʧʨʝʜʝʣʝʥʦʩʪ: ʝʜʥʦʚʨʝʤʝʥʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʯʘʩʪʠ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ 
ʥʘ ʨʘʟʣʠʯʥʠ ʠʟʧʲʣʥʠʪʝʣʠ. 

ʀʟʙʨʘʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʣʥʦ ʥʘʙʣʷʛʘ ʥʘ ʤʦʜʫʣʥʦʩʪʪʘ (plug-in). ʊʦʚʘ 
ʧʦʤʘʛʘ ʦʱʝ ʚ ʩʘʤʦʪʦ ʥʘʯʘʣʦ, ʜʘ ʩʝ ʜʦʙʠʝ ʷʩʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʝʪʘʧʠʪʝ ʥʘ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ. ɸʨʭʠʪʝʢʪʫʨʘʪʘ ʧʦʜʧʦʤʘʛʘ ʠ ʧʦʝʪʘʧʥʦʪʦ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʛʨʘʬʠʯʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʧʦ ʚʨʝʤʝ ʥʘ ʢʫʨʩʘ. ʇʦ ʚʨʝʤʝ ʥʘ 
ʨʘʟʣʠʯʥʠʪʝ ʟʘʥʠʷʪʠʷ ʩʪʫʜʝʥʪʠʪʝ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʪ ʩʘʤʦ ʚʲʨʭʫ ʜʘʜʝʥ ʚʠʜ ʤʦʜʫʣ 
ʠ ʛʦ ʨʘʟʰʠʨʷʚʘʪ ʩ ʚʩʝ ʧʦʚʝʯʝ ʢʦʤʧʦʥʝʥʪʠ. ʉʣʘʙʘʪʘ ʩʚʲʨʟʘʥʦʩʪ ʜʦʧʫʩʢʘ ʠ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʥʘ ʥʷʢʦʣʢʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʤʦʜʫʣʠ, ʢʦʝʪʦ 
ʧʦʦʱʨʷʚʘ ʝʢʠʧʥʘʪʘ ʨʘʙʦʪʘ ʠ ʚʦʜʠ ʜʦ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʩʣʦʞʥʠ ʚʠʟʫʘʣʥʠ 
ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʪʫʜʝʥʪʠ ʩ ʠʟʷʚʝʥ ʠʥʪʝʨʝʩ ʢʲʤ ʛʨʘʬʠʢʘʪʘ. 
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5. ʈʩʡʤʧʟʞʦʡʞ 
ʇʨʠʣʦʞʝʥʠʝʪʦ ʢʦʝʪʦ ʠʤʘ RayTracer ʤʦʛʘʪ ʜʘ ʩʝ ʦʙʦʙʱʷʪ ʚ ʩʣʝʜʥʠʪʝ 

ʥʷʢʦʣʢʦ ʥʘʧʨʘʚʣʝʥʠʷ: ʫʯʝʙʥʦ, ʠʟʣʝʜʦʚʘʪʝʣʩʢʦ, ʧʨʠʣʦʞʥʦ. ʅʷʢʦʡ ʦʪ 
ʚʲʟʤʦʞʥʠʪʝ ʤʫ ʧʨʠʣʞʝʥʥʠʷ ʚ ʦʙʫʯʝʥʠʝʪʦ ʩʘ: 

¶ ʀʣʶʩʪʨʠʨʘʥʝ ʥʘ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ ʩ ʧʦʤʦʱʪʘ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ 
ʦʙʝʤʥʠ ʧʦʚʫʨʭʥʠʥʥʠ ʤʦʜʝʣʠ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ (ʤʘʪʝʤʘʪʠʢʘ, 
ʙʠʦʣʦʛʠʷ, ʭʠʤʠʷ, ʬʠʟʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʜʨ.); 

¶ ʇʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ ʩ ʤʦʜʫʣʥʘ (plug-in) ʩʦʬʪʫʝʨʥʘ ʘʨʭʠʪʝʢʪʫʨʘ; 

¶ ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʠʣʦʞʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʛʝʥʝʨʘʪʠʚʥʘʪʘ 
ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ [4]; 

¶ ʀʟʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʥʦʚʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʘʧʨʦʢʩʠʤʘʮʠʦʥʥʦ ʧʨʝʩʤʷʪʘʥʝ 
ʥʘ ʦʩʚʝʪʝʥʦʩʪ [4]; 

¶ ʇʨʦʝʢʪʠʨʘʥʝ ʠ ʧʨʘʢʪʠʯʝʩʢʘ ʨʘʙʦʪʘ ʩ ʨʘʟʧʨʝʜʝʣʝʥʦ ʧʨʠʣʦʞʝʥʠʝ; 

¶ ʇʨʝʥʘʩʷʥʝ ʥʘ ʛʨʘʬʠʯʥʘʪʘ ʨʘʤʢʘ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʭʘʨʜʫʝʨʥʠ 
ʘʨʭʠʪʝʢʪʫʨʠ [5]. 

ʂʦʥʢʨʝʪʥʠ ʜʠʩʮʠʧʣʠʥʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʩʲʱʦ ʤʦʛʘʪ ʜʘ 
ʠʟʚʣʝʢʘʪ ʛʦʣʷʤʘ ʧʦʣʟʘ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ RayTracer ʚ ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ: 

¶ ʃʠʥʝʡʥʘ ʘʣʛʝʙʨʘ ʠ ʘʥʘʣʠʪʠʯʥʘ ʛʝʦʤʝʪʨʠʷ: ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ 
ʨʘʟʣʠʯʥʠ ʧʦʚʲʨʭʥʠʥʠ ʠ ʨʘʙʦʪʘ ʩ ʚʝʢʪʦʨʠ ʠ ʤʘʪʨʠʮʠ; 

¶ ɼʠʬʝʨʝʥʮʠʘʣʥʘ ʛʝʦʤʝʪʨʠʷ: ʠʟʫʯʘʚʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ 
ʧʦʚʲʨʭʦʩʪ ʚ ʪʦʯʢʘʪʘ ʥʘ ʧʨʝʩʠʯʘʥʝ ʩ ʣʲʯ; 

¶ ʏʠʩʣʝʥʠ ʤʝʪʦʜʠ: ʚʠʟʫʘʣʥʘ ʠʣʶʩʪʨʘʮʠʷ ʥʘ ʤʝʪʦʜʠ ʦʪ ʪʠʧ Monte Carlo 
ʟʘ ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʦʩʚʝʪʝʥʦʩʪ; 

¶ ʈʘʟʧʨʝʜʝʣʝʥʠ ʧʨʠʣʦʞʝʥʠʷ: ʩʘʤʘʪʘ ʧʨʠʨʦʜʘ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʟʘ 
ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʣʲʯʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʠʟʯʠʩʣʝʥʠʷʪʘ ʜʘ ʩʝ 
ʠʟʚʲʨʰʚʘʪ ʧʘʨʘʣʝʣʥʦ, ʨʘʟʣʠʯʥʠ ʯʘʩʪʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 
ʧʨʝʩʤʷʪʘʪ ʥʘ ʨʘʟʣʠʯʥʠ ʠʟʧʲʣʥʠʪʝʣʠ. 

RayTracer ʫʩʧʝʰʥʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʜʠʧʣʦʤʥʠ 
ʨʘʙʦʪʠ. 

6. ʀʙʣʤʷʰʞʦʡʞ 
ʌʦʪʦʨʝʘʣʠʩʪʠʯʥʘʪʘ ʛʨʘʬʠʢʘ ʥʘʚʣʝʟʝ ʰʠʨʦʢʦ ʚ ʞʠʚʦʪʘ ʥʠ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 

ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ, ʯʨʝʟ ʢʦʤʧʶʪʲʨʥʦ ʛʝʥʝʨʠʨʘʥʠʪʝ ʬʠʣʤʠ ʠ ʨʝʢʣʘʤʠ [6]. ʊʝʤʘʪʘ ʝ 
ʤʥʦʛʦ ʘʢʪʫʘʣʥʘ ʠ ʚʦʜʝʱʘ ʧʨʠʯʠʥʘ ʟʘ ʧʦʩʪʦʷʥʥʠ ʠʥʦʚʘʮʠʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʷ 
ʭʘʨʜʫʝʨ. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʩʤʷʪʘʤ, ʯʝ ʠʟʫʯʘʚʘʥʘʪʘ ʚ ʢʫʨʩʘ ʤʘʪʝʨʠʷ ʜʘʚʘ ʥʘ 
ʦʙʫʯʘʝʤʠʪʝ ʥʦʚʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʥʠʷ ʩʲʦʙʨʘʟʝʥʠ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʧʘʟʘʨʘ. 
ʆʩʚʝʥ ʟʘ ʠʣʶʩʪʨʘʮʠʷ ʠ ʟʘʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʧʦʣʫʯʝʥʠ ʚ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ 
ʢʣʘʩʠʯʝʩʢʠ ʜʠʩʮʠʧʣʠʥʠ, ʧʦʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʥʘʪʨʫʧʘʥʠ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ 
ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤʘ ʱʝ ʩʘ ʧʦʣʝʟʥʠ ʥʘ ʙʲʜʝʱʠʪʝ ʨʘʙʦʪʦʜʘʪʝʣʠ. ʂʘʪʦ ʙʲʜʝʱʠ 
ʥʘʩʦʢʠ ʙʠʭ ʦʧʨʝʜʝʣʠʣ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʟʘ 
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ʧʦʣʟʠʪʝ ʦʪ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʦʙʣʘʩʪʪʘ ʥʘ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʘʪʘ ʢʦʤʧʶʪʲʨʥʘ 
ʛʨʘʬʠʢʘ ʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʦʱʝ ʧʦ-ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʢʫʨʩʦʚʝ, ʟʘ ʥʘʧʨʝʜʥʘʣʠ 
ʩʪʫʜʝʥʪʠ, ʟʘ ʨʘʙʦʪʘ ʩʲʩ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʛʨʘʬʠʯʝʥ ʭʘʨʜʫʝʨ ʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ 
ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. 

ʄʡʫʞʩʙʫʬʩʙ 
[1] ɼʠʤʦʚ ɼ., Ăʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘò, ʇʋʀ, 1999, ʇʣʦʚʜʠʚ 
[2] ɼʠʤʦʚ ɼ., ʇʝʥʝʚ ɸ., Ăʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʫʧʨʘʞʥʝʥʠʷ ʧʦ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘò, 
ʇʋʀ, 2002, ʇʣʦʚʜʠʚ 
[3] Pharr M., Humphreys G., ñPhysically Based Rendering from Theory to 
Implementationò, Morgan Kaufmann, Elsevier Inc. 2004. 
[4] ʃʝʩʝʚ ʍ., ʀʚʘʥʦʚ ɼ., Ă ɻʝʥʝʨʠʨʘʥʝ ʢʘʨʪʘ ʥʘ ʦʩʚʝʪʝʥʦʩʪʪʘ ʥʝʟʘʚʠʩʠʤʘ ʦʪ 
ʛʣʝʜʥʘʪʘ ʪʦʯʢʘò, ɹʉʋ, ʉʪʫʜʝʥʪʩʢʦ ʅʘʫʯʥʦ ʊʚʦʨʯʝʩʪʚʦ ï ɻʦʜʠʰʥʠʢ ʊʦʤ XVI: ʩʪʨ. 
250-256, ɹʫʨʛʘʩ 2007. 
[5] Shirley P., Sung K., Brunvand E., Davis A., Parker S., Boulos S., "Rethinking 
graphics and gaming courses because of fast ray tracing", International Conference 
on Computer Graphics and Interactive Techniques archive ACM SIGGRAPH 2007, 
Article No. 15, 2007 
[6] Christensen P., Fong J., Laur D., Batali D., "Ray Tracing for the Movie 'Cars'", 
Proceedings of the IEEE Symposium on Interactive Ray Tracing 2006, pages 1-6. 
IEEE, September 2006. 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 147 

ʀɹ ʁʀʈʇʄʀɻɹʆɾʋʇ ʆɹ ʁʆʍʇʉʅɹʏʁʇʆʆʁʋɾ ʋɾʎʆʇʄʇɼʁʁ ʈʉʁ 

ʇʉɼɹʆʁʀʁʉɹʆɾʋʇ ʆɹ ʆɹʌʐʆʁ ʃʇʆʍɾʉɾʆʏʁʁ 

ʖʨʠ ʍʦʧʪʝʨʠʝʚ1, ɹʠʣʷʥʘ ɹʣʘʞʝʚʘ2, ɻʝʨʛʘʥʘ ʂʦʤʠʪʦʚʘ3 

ʇʋ ñʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò 
4000 ʇʣʦʚʜʠʚ, ʫʣ. ñʎʘʨ ɸʩʝʥò 24 

1 ʛʣʘʚʝʥ ʘʩʠʩʪʝʥʪ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 
yurih@uni-plovdiv.bg 

http://web.uni-plovdiv.bg/hopteriev 
2 ʩʪʫʜʝʥʪʢʘ, ʩʧʝʮ. ñʇʨʠʣʦʞʥʘ ʤʘʪʝʤʘʪʠʢʘò 

bilianavaskova@yahoo.com 
3 ʩʪʫʜʝʥʪʢʘ, ʩʧʝʮ. ñʇʨʠʣʦʞʥʘ ʤʘʪʝʤʘʪʠʢʘò 

gani_kom@yahoo.com 

ɸʙʩʪʨʘʢʪ: ɺ ʨʘʙʦʪʘʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪʥʦʩʥʦ ʩʪʝʧʝʥʪʘ ʥʘ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʥʘ 
ʥʘʫʯʥʠ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʩʪʫʜʝʥʪʩʢʠ ʥʘʫʯʥʠ ʩʝʩʠʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʤʘʣʢʘ 
ʯʘʩʪ ʦʪ ʧʨʦʚʝʞʜʘʱʠʪʝ ʩʝ ʚ ɹʲʣʛʘʨʠʷ ʢʦʥʬʝʨʝʥʮʠʠ ʨʘʟʧʦʣʘʛʘʪ ʩʲʩ ʩʧʝʮʠʘʣʠʟʠʨʘʥ 
ʩʦʬʪʫʝʨ ʟʘ ʪʨʘʥʩʬʝʨ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʥʫʞʥʘʪʘ ʠʤ ʠʥʬʦʨʤʘʮʠʷʪʘ. 
ʆʨʛʘʥʠʟʘʮʠʦʥʥʠʪʝ ʢʦʤʠʪʝʪʠ ʤʘʩʦʚʦ ʨʘʙʦʪʷʪ ʩ e-mail ʠ Microsoft Word, ʥʦ ʥʝ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʧʲʣʥʦʮʝʥʥʦ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ Microsoft Office. ʇʨʝʜʣʦʞʝʥ ʝ ʥʘʯʠʥ ʟʘ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ, ʙʘʟʠʨʘʥ ʥʘ ʚʛʨʘʜʝʥʠʷ ʚ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ 
Microsoft Office ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ Visual Basic for Applications. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʫʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ, ʩʪʫʜʝʥʪʩʢʘ 
ʥʘʫʯʥʘ ʩʝʩʠʷ, ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʜʘʥʥʠ,VBA-ʤʘʢʨʦʩʠ, Microsoft Office. 

ɻʳʛʞʝʞʦʡʞ 

ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʥʘʚʣʠʟʘʪ ʪʨʘʡʥʦ ʚ ʜʝʡʥʦʩʪʠʪʝ ʥʘ 
ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ, ʥʦ ʧʦʥʷʢʦʛʘ ʙʲʨʟʦʪʦ ʠʤ ʨʘʟʚʠʪʠʝ ʠʟʧʨʝʚʘʨʚʘ 
ʛʦʪʦʚʥʦʩʪʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʛʠ ʫʩʚʦʷʚʘʪ ʠ ʠʟʧʦʣʟʚʘʪ ʧʲʣʥʦʮʝʥʥʦ. 
ʇʦʜʦʙʥʠ ʧʨʠʤʝʨʠ ʥʝ ʣʠʧʩʚʘʪ ʠ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʢʘʪʘ. 

ɽʜʥʘ ʦʪ ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʝ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʥʘʫʯʥʠ ʬʦʨʫʤʠ- 
ʢʦʥʬʝʨʝʥʮʠʠ, ʥʘʫʯʥʠ ʩʝʩʠʠ ʠ ʜʨ. ʇʨʦʮʝʩʲʪ ʥʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʬʦʨʫʤʠʪʝ ʝ 
ʩʚʲʨʟʘʥ ʩ ʧʦʣʫʯʘʚʘʥʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʠʟʧʨʘʱʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʟʘ ʢʦʝʪʦ 
ʩʲʚʨʝʤʝʥʥʠʪʝ ʀʊ ʧʨʝʜʦʩʪʘʚʷʪ ʛʦʣʝʤʠ ʫʜʦʙʩʪʚʘ. 

ʅʘʰʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʧʨʦʚʝʞʜʘʱʠʪʝ ʩʝ ʚ 
ɹʲʣʛʘʨʠʷ ʢʦʥʬʝʨʝʥʮʠʠ ʠʟʧʦʣʟʚʘʪ ʫʝʙ-ʙʘʟʠʨʘʥ ʩʦʬʪʫʝʨ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ 
ʪʨʘʥʩʬʝʨ ʥʘ ʜʘʥʥʠ ʠ ʩʪʘʪʠʠ ʠ ʧʨʝʜʦʩʪʘʚʷʱ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʘ 
ʘʚʪʦʤʘʪʠʯʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʠʪʝ ʢʦʤʠʪʝʪʠ (ʆʂ) ʤʘʩʦʚʦ 
ʨʘʙʦʪʷʪ ʩ e-mail ʠ Microsoft Word, ʢʦʠʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠʷ ʩʲʱʦ 
ʧʦʟʚʦʣʷʚʘʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʦʙʨʘʙʦʪʢʠʪʝ, ʥʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʬʦʨʤʠ ʟʘ 
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ʩʲʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʩʧʦʩʦʙʩʪʚʘʪ ʟʘ ʪʦʚʘ. ʇʦʣʫʯʝʥʠʪʝ ʚ ʆʂ ʜʘʥʥʠ 
ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʚʲʚʝʞʜʘʪ ʦʪʥʦʚʦ ʠʣʠ ʚ ʧʦ-ʜʦʙʨʠʷ ʩʣʫʯʘʡ ʩʝ ʠʟʧʦʣʟʚʘ 
ʪʝʭʥʠʢʘʪʘ Ăcopy & pasteò, ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʚʨʝʤʝ ʠ ʯʦʚʝʰʢʠ ʨʝʩʫʨʩʠ. ʇʦ ʧʦʜʦʙʝʥ 
ʥʘʯʠʥ ʩʝ ʧʦʜʛʦʪʚʷʪ ʠ ʠʟʧʨʘʱʘʪ ʠ ʧʠʩʤʘʪʘ. 

ɺ ʨʘʙʦʪʘʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪʥʦʩʥʦ ʩʪʝʧʝʥʪʘ ʠ ʥʘʯʠʥʘ ʥʘ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʊ ʧʨʠ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʥʘ ʥʘʫʯʥʠ ʬʦʨʫʤʠ. ʇʨʦʫʯʚʘʥʝʪʦ ʠʤʘ 
ʜʚʝ ʦʩʥʦʚʥʠ ʮʝʣʠ: 

1) ɼʘ ʧʦʪʚʲʨʜʠ ʠʣʠ ʦʪʭʚʲʨʣʠ ʪʝʟʘʪʘ, ʯʝ ʧʨʠ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʥʘ 
ʥʘʫʯʥʠ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʩʪʨʘʥʘʪʘ, ʀʊ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʘʩʦʚʦ, ʥʦ ʥʝʧʲʣʥʦʮʝʥʥʦ. 

2) ɸʢʦ ʪʝʟʘʪʘ ʩʝ ʧʦʪʚʲʨʜʠ, ʜʘ ʩʝ ʧʨʝʜʣʦʞʠ ʥʘʯʠʥ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ 
ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʠ ʚʦʜʝʥʝ ʥʘ ʢʦʨʝʩʧʦʥʜʝʥʮʠʷʪʘ, ʢʦʡʪʦ ʜʘ ʫʣʝʩʥʠ 
ʨʘʙʦʪʘʪʘ ʥʘ ʦʨʛʘʥʠʟʘʪʦʨʠʪʝ. 

ʇʨʝʜʣʦʞʝʥ ʝ ʧʦʜʭʦʜ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʜʝʡʥʦʩʪʠ, 
ʙʘʟʠʨʘʥ ʥʘ ʚʛʨʘʜʝʥʠʷ ʚ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ Microsoft Office ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ 
Visual Basic for Applications (VBA) [1,2].  

ʉʞʠʬʤʫʙʫʡ ʧʫ ʨʩʧʬʰʛʙʦʞʫʧ 

ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʦʙʱʦ 36 ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʩʪʫʜʝʥʪʩʢʠ ʥʘʫʯʥʠ 

ʩʝʩʠʠ, ʧʨʦʚʝʞʜʘʱʠ ʩʝ ʚ ɹʲʣʛʘʨʠʷ, ʦʪ ʢʦʠʪʦ 6 ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʚʝʩʪʥʠ ʠ 30 
ʥʘʤʝʨʝʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʀʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʘ Google. 8 ʦʪ ʢʦʥʬʝʨʝʥʮʠʠʪʝ ʩʘ 
ʤʝʞʜʫʥʘʨʦʜʥʠ, ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʘ 26 (ʦʪ ʪʷʭ 10 ʩʘ ʟʘ ʩʪʫʜʝʥʪʠ, ʜʦʢʪʦʨʘʥʪʠ ʠ 
ʤʣʘʜʠ ʫʯʝʥʠ) ʠ 2 ʩʘ ʦʛʨʘʥʠʯʝʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʘ-ʦʨʛʘʥʠʟʘʪʦʨ  
(ʬʠʛ. 1). 

ʃʧʦʭʞʩʞʦʯʡʡ ʡ ʦʙʬʰʦʡ ʪʞʪʡʡ

2 ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ

8 ʤʝʞʜʫʥʘʨʦʜʥʠ

16 

10  ʩʪʫʜʝʥʪʩʢʠ

26 ʥʘʮʠʦʥʘʣʥʠ
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ʉʲʙʨʘʥʘ ʝ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʨʝʜʩʪʚʘʪʘ ʠ ʬʦʨʤʠʪʝ ʥʘ ʚʦʜʝʥʝ ʥʘ 
ʢʦʨʝʩʧʦʥʜʝʥʮʠʷ (ʟʘʷʚʢʠ ʟʘ ʫʯʘʩʪʠʝ, ʨʝʛʠʩʪʨʘʮʠʷ, ʜʦʢʣʘʜʠ, ʨʝʟʶʤʝʪʘ) ʤʝʞʜʫ 
ʫʯʘʩʪʥʠʮʠʪʝ ʠ ʆʂ. 

ʆʪʥʦʩʥʦ ʤʘʩʦʚʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʊ, ʜʘʥʥʠʪʝ ʩʦʯʘʪ, ʯʝ: 

V 35 ʦʪ 36-ʪʝ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʩʝʩʠʠ ʠʟʧʦʣʟʚʘʪ ʀʥʪʝʨʥʝʪ ʢʘʪʦ ʦʩʥʦʚʥʦ 
ʠʣʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʢʦʨʝʩʧʦʥʜʝʥʮʠʷ (ʬʠʛ. 2). 

V ɿʘ 33 ʢʦʥʬʝʨʝʥʮʠʠ ʜʦʢʣʘʜʠʪʝ ʩʝ ʠʟʠʩʢʚʘʪ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʠʜ (ʟʘ 16 ʦʪ 
ʪʷʭ- ʩʘʤʦ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʠʜ), ʟʘ 3 ʥʝ ʝ ʥʘʤʝʨʝʥʘ ʠʥʬʦʨʤʘʮʠʷ (ʬʠʛ. 3). 

 

ʃʧʩʞʪʨʧʦʝʞʦʯʡʸ ʨʧ ʁʦʫʞʩʦʞʫ

ʜʘ, 35 ʥʝ, 1

ʍʡʜ. 2 

ɽʧʣʤʙʝʡ ʛ ʞʤʞʣʫʩʧʦʞʦ ʛʡʝ
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ʊʝʟʠ ʜʘʥʥʠ ʥʝʜʚʫʩʤʠʩʣʝʥʦ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʥʘ ʥʘʫʯʥʠ 
ʬʦʨʫʤʠ ʚ ʩʪʨʘʥʘʪʘ, ʀʊ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʘʩʦʚʦ. 

ɿʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʊ ʧʨʘʚʠʤ ʠʟʚʦʜʠ ʦʪ ʩʣʝʜʥʠʪʝ 
ʜʘʥʥʠ:  

×  ʊʙʥʧ 7 ʧʫ 36-ʫʞ ʭʧʩʬʥʙ (19,4%) ʠʟʧʦʣʟʚʘʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʫʝʙ-
ʩʘʡʪʦʚʝ (ʬʠʛ. 4) ʠ ʠʟʠʩʢʚʘʪ ʜʘʥʥʠʪʝ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʜʘ ʙʲʜʘʪ ʚʲʚʝʜʝʥʠ ʠ 
ʠʟʧʨʘʪʝʥʠ ʯʨʝʟ ʫʝʙ-ʬʦʨʤʫʣʷʨʠ, ʢʦʝʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʦʙʨʘʙʦʪʢʠʪʝ. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ,ʯʝ ʧʨʠ ʧʝʨʠʦʜʠʯʥʦ 
ʧʨʦʚʝʞʜʘʱʠʪʝ ʩʝ ʢʦʥʬʝʨʝʥʮʠʠ ʪʦʟʠ ʧʨʦʮʝʥʪ ʥʝ ʝ ʧʦ-ʚʠʩʦʢ (ʬʠʛ. 5).  

ʍʡʜ. 4 
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× ʆʪ ʦʩʪʘʥʘʣʠʪʝ 29 (ʬʠʛ. 6): 

ü 3 ʧʨʠʝʤʘʪ ʜʘʥʥʠ ʧʦ ʧʦʱʘ (ʥʘ ʭʘʨʪʠʷ), ʘ 14 ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʠʟʙʦʨï ʧʦʱʘ ʠʣʠ e-mail, ʪ.ʝ 17 ʣʧʦʭʞʩʞʦʯʡʡ ʨʩʡʞʥʙʫ ʝʙʦʦʡ ʦʙ ʮʙʩʫʡʸ. 

ü  12 ʠʟʠʩʢʚʘʪ ʢʦʨʝʩʧʦʥʜʝʥʮʠʷʪʘ ʜʘ ʩʝ ʚʦʜʠ ʧʦ e-mail, ʢʘʪʦ: 

¶ 2 ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʝʤʘʪ ʜʘʥʥʠʪʝ (ʟʘʷʚʢʠʪʝ) ʚ ʩʚʦʙʦʜʥʘ ʬʦʨʤʘ. 

¶ 2 ʥʝ ʠʟʠʩʢʚʘʪ ʢʲʤ ʜʦʢʣʘʜʘ ʩʲʧʲʪʩʪʚʘʱʘ ʟʘʷʚʢʘ. 

¶ 5 ʠʟʠʩʢʚʘʪ ʟʘʷʚʢʘ ʧʦ ʦʙʨʘʟʝʮ, ʚ ʢʦʡʪʦ ʜʘʥʥʠʪʝ ʠʤʘʪ ʧʦʜʨʝʜʙʘ, ʥʦ 
ʥʷʤʘ ʠʟʠʩʢʚʘʥʝ, ʦʩʠʛʫʨʷʚʘʱʦ ʝʜʥʘʢʚʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʬʘʡʣʦʚʝʪʝ, ʪ.ʝ. ʝʚʝʥʪʫʘʣʥʠ 
ʦʧʠʪʠ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʚʣʠʯʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʙʠʭʘ ʩʨʝʱʥʘʣʠ ʩʝʨʠʦʟʥʠ 
ʟʘʪʨʫʜʥʝʥʠʷ. 

¶ ʉʘʤʦ ʟʘ 3 ʦʪ ʢʦʥʬʝʨʝʥʮʠʠʪʝ ʫʯʘʩʪʥʠʮʠʪʝ ʧʦʧʲʣʚʘʪ ʠ ʠʟʧʨʘʱʘʪ 
ʝʣʝʢʪʨʦʥʥʠ word-ʬʦʨʤʫʣʷʨʠ, ʥʦ ʜʚʝʪʝ ʦʪ ʪʷʭ ʧʨʠʝʤʘʪ ʜʘʥʥʠ ʠ ʚ ʜʨʫʛ  
ʚʠʜ (ʬʠʛ. 6) 

ʉʣʝʜʦʚʘʪʝʣʥʦ, ʪʙʥʧ ʠʙ 1 ʧʫ 29-ʫʞ ʣʧʦʭʞʩʞʦʯʡʡ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʧʦʣʘʛʘ, 
ʯʝ ʩʝ ʠʟʚʲʨʰʚʘʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʦʙʨʘʙʦʪʢʠ. 

ɹʝʟ ʢʦʣʝʙʘʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʆʂ ʥʝ ʠʟʧʦʣʟʚʘʪ ʧʲʣʥʦʮʝʥʥʦ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ, ʧʨʝʜʦʩʪʘʚʷʥʠ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʀʊ. 

ʊʩʞʝʪʫʛʧ ʡ ʭʧʩʥʙ ʠʙ ʡʠʨʩʙʲʙʦʞ ʦʙ ʠʙʸʛʣʡ

ʙʝʟ ʟʘʷʚʢʘ, 2

ʦʙʨʘʟʝʮ , 5

ʩʚʦʙʦʜʥʘ 

ʬʦʨʤʘ, 2

ʧʦʱʘ, 3

e-mail/ʧʦʱʘ, 

14

e-mail, 12

ʬʦʨʤʫʣʷʨ, 3

ʪʩʞʝʪʫʛʧ ʭʧʩʥʙ
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ʇʨʦʫʯʚʘʥʝʪʦ ʧʦʢʘʟʚʘ ʦʱʝ, ʯʝ 25 ʦʪ 29-ʪʝ ʬʦʨʫʤʘ ʧʨʠʝʤʘʪ ʬʘʡʣʦʚʝ ʥʘ  
MS Word (ʬʠʛ. 7), ʢʦʝʪʦ ʥʠ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʜʘ ʩʤʷʪʘʤʝ, ʯʝ ʦʨʛʘʥʠʟʘʪʦʨʠʪʝ ʠʤ 
ʩʘ ʟʘʧʦʟʥʘʪʠ ʩ Microsoft Office. 

ɾʝʦʙ ʛʳʠʥʧʟʦʧʪʫ ʠʙ ʙʛʫʧʥʙʫʡʠʡʩʙʦʞ ʦʙ ʧʚʩʙʚʧʫʣʡʫʞ 

ʆʙʱʘʪʘ ʩʭʝʤʘ, ʧʦ ʢʦʷʪʦ ʨʘʙʦʪʠ ʆʂ ʦʪ ʦʙʷʚʷʚʘʥʝʪʦ ʜʦ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ 
ʝʜʥʘ ʢʦʥʬʝʨʝʥʠʷ, ʝ ʩʣʝʜʥʘʪʘ: 

1) ɸʚʪʦʨʠʪʝ ʠʟʧʨʘʱʘʪ ʟʘʷʚʢʠ ʟʘ ʫʯʘʩʪʠʝ ʠ ʜʦʢʣʘʜʠ ʥʘ ʆʂ. 

2) ʆʂ ʧʨʝʜʩʪʘʚʷ ʜʦʢʣʘʜʠʪʝ ʥʘ ʇʨʦʛʨʘʤʥʠʷʪ ʢʦʤʠʪʝʪ (ʇʂ) ʟʘ 
ʨʝʮʝʥʟʠʨʘʥʝ. 

3) ʈʝʮʝʥʟʝʥʪʠʪʝ ʠʟʧʨʘʱʘʪ ʩʚʦʠʪʝ ʦʮʝʥʢʠ ʥʘ ʆʂ 

4) ʅʘ ʦʩʥʦʚʘʥʠʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʮʝʥʟʠʠ, ʆʂ ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʷʚʠʣʠʪʝ 
ʫʯʘʩʪʠʝ ʠ ʦʙʷʚʷʚʘ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ. 

ʀʤʘʡʢʠ ʧʨʝʜʚʠʜ ʬʘʢʪʘ, ʯʝ ʆʂ ʤʘʩʦʚʦ ʠʟʧʦʣʟʚʘʪ e-mail ʠ Microsoft Word, 
ʧʨʝʜʣʘʛʘʤʝ ʥʘʯʠʥ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʦʙʨʘʙʦʪʢʠʪʝ ʥʘ ʜʘʥʥʠ ʠ ʚʦʜʝʥʝʪʦ ʥʘ 
ʢʦʨʝʩʧʦʥʜʝʥʮʠʷ, ʠʟʧʦʣʟʚʘʡʢʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʧʨʠʣʦʞʝʥʠʷʪʘ MS Excel,  
MS Word ʠ MS Outlook, ʩʲʜʲʨʞʘʱʠ ʩʝ ʚ Microsoft Office, ʠ ʚʛʨʘʜʝʥʠʷ ʚ ʪʷʭ ʝʟʠʢ 
ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ Visual Basic for Applications. ʆʙʱʘʪʘ ʩʭʝʤʘ ʝ ʩʣʝʜʥʘʪʘ: 

1) ɸʚʪʦʨʠʪʝ ʠʟʪʝʛʣʷʪ ʦʪ ʫʝʙ-ʩʘʡʪʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʝʣʝʢʪʨʦʥʝʥ Word-
ʬʦʨʤʫʣʷʨ (ʧʨʘʟʥʘ ʙʣʘʥʢʘ- ʟʘʷʚʢʘ ʟʘ ʫʯʘʩʪʠʝ), ʢʦʡʪʦ ʩʝ ʧʦʧʲʣʚʘ ʠ ʟʘʝʜʥʦ ʩ 
ʜʦʢʣʘʜʘ ʩʝ ʠʟʧʨʘʱʘ ʧʦ e-mail ʜʦ ʆʂ. 

2) VBA-ʤʘʢʨʦʩ ʯʝʪʝ ʧʦʣʫʯʝʥʠʪʝ ʝʣʝʢʪʨʦʥʥʠ ʬʦʨʤʫʣʷʨʠ ʠ ʧʦʧʲʣʚʘ 
ʜʘʥʥʠʪʝ ʚ Excel-ʪʘʙʣʠʮʘ. ʂʲʤ ʚʩʝʢʠ ʜʦʢʣʘʜ ʩʝ ʜʦʧʲʣʚʘʪ ʜʘʥʥʠ ʟʘ ʨʝʮʝʥʟʝʥʪʘ 
ʤʫ. VBA-ʤʘʢʨʦʩ ʠʟʧʨʘʱʘ ʝʣʝʢʪʨʦʥʥʠ ʧʠʩʤʘ ʥʘ ʨʝʮʝʥʟʝʥʪʠʪʝ, ʢʘʪʦ ʚʩʝʢʠ 
ʜʦʢʣʘʜ ʝ ʧʨʠʜʨʫʞʝʥ ʩ ʝʣʝʢʪʨʦʥʝʥ Word-ʬʦʨʤʫʣʷʨ (ʧʨʘʟʥʘ ʙʣʘʥʢʘ ʟʘ 
ʨʝʮʝʥʟʠʷ). 

3) ʈʝʮʝʥʟʝʥʪʠʪʝ ʠʟʧʨʘʱʘʪ ʧʦ e-mail ʧʦʧʲʣʥʝʥʠʪʝ ʙʣʘʥʢʠ ʜʦ ʆʂ. 

4) VBA-ʤʘʢʨʦʩ ʯʝʪʝ ʧʦʣʫʯʝʥʠʪʝ ʨʝʮʝʥʟʠʠ (ʝʣʝʢʪʨʦʥʥʠ ʬʦʨʤʫʣʷʨʠ) ʠ 
ʜʦʧʲʣʚʘ ʚ Excel-ʪʘʙʣʠʮʘʪʘ ʜʘʥʥʠʪʝ ʟʘ ʚʩʝʢʠ ʜʦʢʣʘʜ. 
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5) VBA-ʤʘʢʨʦʩ ʠʟʧʨʘʱʘ ʧʦ e-mail ʦʪʛʦʚʦʨ ʟʘ ʧʨʠʝʪ ʠʣʠ ʥʝʧʨʠʝʪ ʜʦʢʣʘʜ 
ʥʘ ʚʩʝʢʠ, ʢʦʡʪʦ ʝ ʟʘʷʚʠʣ ʫʯʘʩʪʠʝ. 

6) ʆʂ, ʠʟʧʦʣʟʚʘʡʢʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʄS Excel ʠ VBA, ʠʟʛʦʪʚʷ ʠ ʦʙʷʚʷʚʘ 
ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ. 

ʀʙʣʤʷʰʞʦʡʞ ʡ ʨʩʞʝʪʫʧʸʲʡ ʠʙʝʙʰʡ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ VBA-ʤʘʢʨʦʩʠ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʦʙʨʘʙʦʪʢʠʪʝ ʩʘ 
ʥʘʧʨʘʚʝʥʠ ʚ ʧʨʠʣʦʞʝʥʠʷʪʘ MS Excel, MS Word ʠ MS Outlook, ʩʲʜʲʨʞʘʱʠ ʩʝ ʚ 
Microsoft Office 2003. ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ Office- 
ʧʨʠʣʦʞʝʥʠʷ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʤʘʩʦʚʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ʦʪ ʥʘʩ 
ʧʦʜʭʦʜ. ʇʨʝʜʩʪʦʠ ʜʝʪʘʡʣʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ, ʧʦ ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʆʂ ʥʘ 
ʢʦʥʬʝʨʝʥʮʠʠʪʝ, ʩ ʮʝʣ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʫʜʦʙʥʠ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʘʢʨʦʩʠ, 
ʢʦʠʪʦ ʜʘ ʥʘʤʝʨʷʪ ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʥʘ ʥʘʫʯʥʠ ʬʦʨʫʤʠ.  

ʄʡʫʞʩʙʫʬʩʙ: 

[1] ɹʠʣʣʠʛ ɺ., ʆʩʥʦʚʳ ʦʬʠʩʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʷʟʳʢ VBA, 
http://www.intuit.ru/department/office/vba2000/ . 

[2] ɻʝʪʮ. ʂ., ʄ. ɼʞʠʣʙʝʨʪ, ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ Microsoft Officeï ʇʦʣʥʦʝ 
ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ VBA, ʀʟʜʘʪʝʣʴʩʪʚʦ Ăʀʨʠʥʘò, ʂʠʝʚ,1999. 
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ʃʓʅ ʉɾɼʁʇʆɹʄɾʆ ɹɼʉɾɼɹʋʇʉ 
ʆɹ ʏʁʍʉʇɻʁʀʁʉɹʆʁ ʃʌʄʋʌʉʆʇ-ʁʊʋʇʉʁʐɾʊʃʁ ʇɺɾʃʋʁ 

ʜʦʮ. ɽʣʝʥʘ ʉʦʤʦʚʘ1, ʥ.ʩ. ɻʝʦʨʛʠ ɺʨʘʛʦʚ2, 
ʧʨʦʬ. ɻʝʦʨʛʠ ʊʦʪʢʦʚ1 

1ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ, ʫʣ. Ăʎʘʨ ɸʩʝʥñ 24, ʛʨ. ʇʣʦʚʜʠʚ 4000 
eledel@uni-plovdiv.bg, totkov@uni-plovdiv.bg 

 2ɹɸʅ, ʀʥʩʪʠʪʫʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ,  ʛʨ. ʇʣʦʚʜʠʚ 4000, ʙʫʣ.Ăʈʫʩʢʠñ 139 
vragov@gmail.com 

ʈʝʟʶʤʝ: ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʩʲʟʜʘʚʘʥʝ, 
ʩʲʭʨʘʥʝʥʠʝ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʮʠʬʨʦʚʠ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʝʢʪʠ. 
ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʩʲʚʨʝʤʝʥʥʠ ʩʪʘʥʜʘʨʪʠ, ʠʟʧʦʣʚʘʥʠ ʚ ʦʙʣʘʩʪʪʘ. ɺʲʚ ʚʨʲʟʢʘ 
ʩ ʠʥʠʮʠʘʪʠʚʘ Europeana ʝ ʧʨʦʫʯʝʥʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʥʘ 
ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʘ ʨʝʛʠʦʥʘʣʥʦʪʦ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦ ʥʘʩʣʝʜʩʪʚʦ. 
ʂʦʤʝʥʪʠʨʘ ʩʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʝʛʠʦʥʘʣʝʥ ʘʛʨʝʛʘʪʦʨ ʥʘ 
ʮʠʬʨʦʚʠ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠ ʘʨʪʝʬʘʢʪʠ, ʙʘʟʠʨʘʥ ʥʘ ʩʪʘʥʜʘʨʪʘ, 
ʠʟʧʦʣʟʚʘʥ ʦʪ Europeana. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʘ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʝʢʪʠ, 
Europeana, ʩʪʘʥʜʘʨʪʠ ʟʘ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʝʢʪʠ  

1. ɻʳʛʞʝʞʦʡʞ 

ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʧʨʠʣʘʛʘʪ ʰʠʨʦʢʦ ʧʨʠ ʩʲʙʠʨʘʥʝ (ʚʢʣ. 
ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ), ʩʲʭʨʘʥʷʚʘʥʝ, ʦʙʨʘʙʦʪʚʘʥʝ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʝʢʪʠ (ʂʀʆ). ʀʥʬʦʨʤʘʮʠʷʪʘ ʟʘ 
ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʪʝ ʦʙʝʢʪʠ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʮʠʬʨʦʚʠ ʜʦʢʫʤʝʥʪʠ ʧʦʜ 
ʬʦʨʤʘʪʘ ʥʘ ʜʘʥʥʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʤʝʜʠʠ (ʩ ʣʦʢʘʣʝʥ ʠʣʠ 
ʛʣʦʙʘʣʝʥ ʜʦʩʪʲʧ), ʦʨʛʘʥʠʟʠʨʘʥʠ ʚ ʩʪʘʪʠʯʥʠ ʀʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʠ, ʙʘʟʠ ʜʘʥʥʠ 
ʠʣʠ ʮʠʬʨʦʚʠ ʭʨʘʥʠʣʠʱʘ. 

ʊʳʚʡʩʙʦʞʫʧ ʦʙ ʡʦʭʧʩʥʙʯʡʸ (ʝʙʦʦʡ) ʟʘ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʷ ʦʙʝʢʪ 
ʚʢʣʶʯʚʘ ʥʝʛʦʚʘʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʤʝʪʘʜʘʥʥʠ. 
ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʧʨʝʜʩʪʘʚʷ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʷ ʘʨʪʝʬʘʢʪ ʚ ʜʠʛʠʪʘʣʝʥ 
ʬʦʨʤʘʪ, ʘ ʤʝʪʘʜʘʥʥʠʪʝ (ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠʷ 
ʦʙʝʢʪ) ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʨʘʟʣʠʯʥʠ ʦʧʝʨʘʮʠʠ ʚʲʨʭʫ ʥʝʛʦ - ʠʜʝʥʪʠʬʠʢʘʮʠʷ, 
ʦʧʠʩʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ, ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʜʦʩʪʲʧ, ʠ ʪ.ʥ. 

ʇʨʠ ʧʚʩʙʚʧʫʛʙʦʞ ʦʙ ʃʁʇ, ʦʩʦʙʝʥ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ 
ʩʲʦʪʚʝʪʥʠ ʤʝʪʘʜʘʥʥʠ ʠ ʪ.ʥʘʨ. ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ 
ʦʧʠʩʘʥʠʷ (ʩʠʩʪʝʤʠ ʤʝʪʘʜʘʥʥʠ) ʟʘ ʂʀʆ. ʆʧʝʨʘʪʠʚʥʘʪʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʤʝʞʜʫ 
ʩʠʩʪʝʤʠ ʦʪ ʤʝʪʘʜʘʥʥʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ - ʧʨʦʮʝʜʫʨʠ ʠ ʦʙʝʢʪʠ, ʩʚʲʨʟʘʥʠ ʩ 
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ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠ ʂʀʆ, ʜʘ ʩʝ ʫʧʨʘʚʣʷʚʘʪ ʧʦ ʝʜʠʥ ʠ ʩʲʱʠ ʥʘʯʠʥ, ʢʘʪʦ 
ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʤʝʥ ʥʘ ʜʘʥʥʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ. ʇʨʠ 
ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʠʛʠʪʘʣʥʠ 
ʂʀʆ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʥʝ ʩʘʤʦ ʪʝʭʥʠʯʝʩʢʘ ʩʲʚʤʝʩʪʠʤʦʩʪ 
(ʩʚʲʨʟʘʥʘ ʩ ʧʦʣʟʚʘʥʝ ʥʘ ʦʙʱʠ ʪʝʭʥʠʯʝʩʢʠ ʩʪʘʥʜʘʨʪʠ - ʬʘʡʣʦʚʠ ʪʠʧʦʚʝ, 
ʤʝʪʘʜʘʥʥʠ ʠ ʜʨ.), ʥʦ ʠ ʩʝʤʘʥʪʠʯʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ï ʩ ʧʦʣʟʚʘʥʝ ʥʘ ʦʙʱʠ 
ʪʝʟʘʫʨʫʩʠ (ʨʝʯʥʠʮʠ ʟʘ ʠʟʧʦʣʟʚʘʥʘʪʘ ʪʝʨʤʠʥʦʣʦʛʠʷ). 

ʉʙʠʨʩʧʪʫʩʙʦʞʦʡʞʫʧ ʥʘ ʜʠʛʠʪʘʣʥʠ ʂʀʆ ʤʦʞʝ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʯʨʝʟ 
ʨʘʟʣʠʯʥʠ ʩʨʝʜʩʪʚʘ: ʧʨʝʟʝʥʪʘʮʠʦʥʥʠ ʩʘʡʪʦʚʝ; ʚʠʨʪʫʘʣʥʠ ʢʘʪʘʣʦʟʠ; ʚʠʨʪʫʘʣʥʠ 
ʪʫʨʦʚʝ; ʚʠʨʪʫʘʣʥʠ ʤʫʟʝʠ, ʙʠʙʣʠʦʪʝʢʠ ʠ ʘʨʭʠʚʠ; ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʢʫʣʪʫʨʥʦ-
ʠʩʪʦʨʠʯʝʩʢʠ ʧʦʨʪʘʣʠ; ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʷ (ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʫʨʠʟʤʘ, ʘʫʢʮʠʦʥʠʪʝ, 
ʢʦʣʝʢʮʠʦʥʠʨʘʥʝʪʦ, ʢʨʠʤʠʥʘʣʠʩʪʠʢʘʪʘ ʠ ʜʨ.), ʠ ʪ.ʥ. 

2. ʊʫʙʦʝʙʩʫʡ ʠʙ ʯʡʭʩʧʛʡʠʡʩʙʦʡ ʃʁʇ 

ʇʨʠ ʦʧʠʩʘʥʠʝ ʥʘ ʂʀʆ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʥʦʞʝʩʪʚʦ ʩʪʘʥʜʘʨʪʠ. ʇʦʚʝʯʝʪʦ ʦʪ ʪʷʭ 
ʧʨʝʜʦʩʪʘʚʷʪ XML-ʩʭʝʤʘ ʩ ʦʩʥʦʚʥʠ ʤʝʪʘʜʘʥʥʠ, ʢʦʠʪʦ ʦʧʠʩʚʘʪ ʮʠʬʨʦʚʠʟʠʨʘʥʠʪʝ 
ʦʙʝʢʪʠ. ʉʧʦʨʝʜ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ: ʦʙʱʠ ʠ ʩʧʝʮʠʬʠʯʥʠ 
ʩʪʘʥʜʘʨʪʠ ʟʘ ʂʀʆ; ʧʦʜʭʦʜʷʱʠ ʟʘ ʦʪʢʨʠʚʘʥʝ, ʪʲʨʩʝʥʝ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʮʠʬʨʦʚʠ 
ʨʝʩʫʨʩʠ; ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ï ʤʫʟʝʠ, ʙʠʙʣʠʦʪʝʢʠ, ʘʨʭʠʚʠ, ʠ 
ʜʨ. 

ʊʫʙʦʝʙʩʫʡʫʞ ʠʙ ʥʬʠʞʡ ʧʨʝʜʦʩʪʘʚʷʪ ʧʦʜʭʦʜʷʱʠ ʩʠʩʪʝʤʠ ʦʪ ʤʝʜʘʪʘʥʥʠ ʟʘ 
ʦʧʠʩʘʥʠʝ ʥʘ ʤʫʟʝʡʥʠ ʦʙʝʢʪʠ. ʉʪʘʥʜʘʨʪʲʪ Categories for the Description of Works 
of Art - CDWA [3], ʩʲʟʜʘʜʝʥ ʦʪ College Art Association (ʉɸʑ, 1990 ʛ.) ʩʝ ʩʲʩʪʦʠ 
ʦʪ 31 ʢʘʪʝʛʦʨʠʠ ʩ ʦʙʱʦ 505 ʤʝʪʘʜʘʥʥʠ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ 
ʠʟʢʫʩʪʚʦʪʦ (ʦʙʝʢʪʠ ʠ ʠʟʦʙʨʘʞʝʥʠʷ). ʉʪʘʥʜʘʨʪʲʪ ʠʤʘ ʠ ʦʣʝʢʦʪʝʥʘ ʚʝʨʩʠʷ CDWA 
Lite. ʉʪʘʥʜʘʨʪʲʪ FDA/ADAG Guide to the Description of Architectural Drawings 
ʢʲʤ CDWA ʚʢʣʶʯʚʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʝʪʘʜʘʥʥʠ ʟʘ ʘʨʭʠʪʝʢʪʫʨʥʠ ʦʙʝʢʪʠ. 

ʊʫʙʦʝʙʩʫ Museumdat [25] ʝ ʩʲʟʜʘʜʝʥ ʦʪ Institut fur Museumsforschung 
SMB-PK (Zuse-Institut Berlin ʧʨʝʟ 2006 ʛ.) ʟʘ ʠʟʚʣʠʯʘʥʝ ʠ ʘʚʪʦʤʘʪʠʯʥʦ 
ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʤʝʪʘʜʘʥʥʠ ʚ ʤʫʟʝʡʥʠ ʧʦʨʪʘʣʠ. ʉʪʘʥʜʘʨʪʲʪ ʝ 
ʦʙʦʙʱʝʥʠʝ ʥʘ CDWA Lite ʠ ʩʝ ʩʲʩʪʦʠ ʦʪ 5 ʢʘʪʝʛʦʨʠʠ ʩʲʩ 114 ʤʝʪʘʜʘʥʥʠ. 

ʉʪʘʥʜʘʨʪʲʪ Object ID [28] ʥʘ J. Paul Getty Trust ʦʪ 1999 ʛ. ʧʨʝʜʩʪʘʚʣʷʚʘ 
ʤʘʣʢʦ ʧʦʜʤʥʦʞʝʩʪʚʦ ʥʘ CDWA. 

ʉʪʘʥʜʘʨʪʲʪ SPECTRUM [29] ʝ ʨʘʟʨʘʙʦʪʝʥ ʦʪ ʤʫʟʝʠ ʚʲʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 
ʧʨʝʟ 2007 ʛ. ʇʦʨʘʜʠ ʪʦʚʘ, ʯʝ ʩʪʘʥʜʘʨʪʲʪ ʝ ʜʦʩʪʘ ʦʙʝʤʠʩʪ (ʩʲʜʲʨʞʘ 481 
ʤʝʪʘʜʘʥʥʠ), ʟʘ ʤʘʣʢʠʪʝ ʤʫʟʝʠ ʝ ʨʘʟʨʘʙʦʪʝʥ ʦʣʝʢʦʪʝʥ ʚʘʨʠʘʥʪ SPECTRUM 
Essentials. ʆʩʚʝʥ ʤʝʪʘʜʘʥʥʠ, SPECTRUM ʩʲʜʲʨʞʘ ʠ ʦʧʠʩʘʥʠʝ ʥʘ 21 ʤʫʟʝʡʥʠ 
ʧʨʦʮʝʜʫʨʠ, ʧʨʠʜʨʫʞʝʥ ʦʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʦʜʜʲʨʞʘʱʠ ʜʘʥʥʠ. 

Light Information Describing Objects (LIDO) [17] ʝ ʥʦʚ ʩʪʘʥʜʘʨʪ ʦʪ 2009 ʛ., 
ʩʲʟʜʘʜʝʥ ʥʘ ʙʘʟʘʪʘ ʥʘ CDWA Lite, CIDOC CRM, museumdat ʠ SPECTRUM, ʠ ʩʝ 
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ʩʲʩʪʦʠ ʦʪ 12 ʢʘʪʝʛʦʨʠʠ ʩʲʩ 75 ʤʝʪʘʜʘʥʥʠ. ʉʪʘʥʜʘʨʪʲʪ ʝ ʠʟʧʦʣʟʚʘʥ ʦʪ ʧʨʦʝʢʪ 
Athena.  

FDAGuide [12] ʥʘ Foundation for Documents of Architecture ʦʪ 1994 ʛ. ʝ 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʠ ʜʦʢʫʤʝʥʪʠ ʠ ʩʲʜʲʨʞʘ 92 
ʤʝʪʘʜʘʥʥʠ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 5 ʢʘʪʝʛʦʨʠʠ. 

ʊʫʙʦʝʙʩʫʡʫʞ ʠʙ ʙʩʮʡʛʡ ʧʨʝʜʦʩʪʘʚʷʪ ʦʙʱʠ ʤʝʪʘʜʘʥʥʠ ʟʘ ʘʨʭʠʚʥʠ 
ʦʧʠʩʘʥʠʷ - ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʠʟʠʯʝʩʢʘʪʘ ʤʝʜʠʷ, ʚʲʨʭʫ ʢʦʷʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ 
ʜʦʢʫʤʝʥʪʠʪʝ. 

General International Standard Archival Description - ISAD(G) [15] ʝ ʩʪʘʥʜʘʨʪ 
ʦʪ 1994 ʛ. ʥʘ International Council on Archives (ʂʘʥʘʜʘ), ʠ ʩʲʜʲʨʞʘ 26 
ʤʝʪʘʜʘʥʥʠ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 7 ʢʘʪʝʛʦʨʠʠ. 

International Standard Archival Authority Record for Corporate Bodies, Persons 
and Families [14] ʝ ʘʥʘʣʦʛʠʯʥʠʷʪ ʩʪʘʥʜʘʨʪ ʥʘ ISAD(G) ʟʘ ɸʚʩʪʨʘʣʠʷ, 
ʨʘʟʨʘʙʦʪʝʥ ʦʪ Committee on Descriptive Standards ʧʨʝʟ 2003 ʛ. 

Describing Archives: A Content Standard (DACS) [5], ʧʨʠʝʪ ʦʪ Society of 
American Archivists ʧʨʝʟ 2004 ʛ., ʝ ʘʤʝʨʠʢʘʥʩʢʠʷʪ ʘʥʘʣʦʛ ʥʘ ISAD(G) ʠ 
ISAAR(CPF). DACS ʩʲʜʲʨʞʘ 31 ʤʝʪʘʜʘʥʥʠ ʚ 10 ʢʘʪʝʛʦʨʠʠ, ʢʘʪʦ ʧʨʝʜʩʪʘʚʷ 
ʤʥʦʞʝʩʪʚʦ ʦʪ ʧʨʘʚʠʣʘ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʘʨʭʠʚʠ, ʣʠʯʥʠ ʜʦʢʫʤʝʥʪʠ ʠ ʢʦʣʝʢʮʠʠ ʦʪ 
ʨʲʢʦʧʠʩʠ. 

Encoded Archival Description - EAD [7] ʥʘ Society of American Archivists ʠ 
MARC Standards Office of the Library of Congress ʝ ʩʪʘʥʜʘʨʪ ʦʪ 2002 ʛ. ʟʘ 
ʦʧʠʩʘʥʠʝ ʥʘ ʘʨʭʠʚʠ ʠ ʢʦʣʝʢʮʠʠ, ʠ ʟʘ ʢʦʜʠʨʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ.   

Reference Model for an Open Archival Information System - OAIS [27] ʝ 
ʩʪʘʥʜʘʨʪ ʥʘ Management Council of the Consultative Committee for Space Data 
Systems ʦʪ 2002 ʛ., ʢʦʡʪʦ ʦʙʦʙʱʘʚʘ Z39.50 Profile. 

ʊʫʙʦʝʙʩʫʡʫʞ ʠʙ ʚʡʚʤʡʧʫʞʣʡ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ 
ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʙʠʙʣʠʦʛʨʘʬʩʢʠ ʦʧʠʩʘʥʠʷ. 

ʉʪʘʥʜʘʨʪʲʪ Functional Requirements for Bibliographic Records - FRBR [13] ʥʘ 
International Federation of Library Associations and Institutions ʦʪ 1998 ʛ. 
ʧʨʝʜʩʪʘʚʣʷʚʘ óʦʙʝʢʪʥʦïʩʚʲʨʟʘʥ ʤʦʜʝʣô ʦʪ ʤʝʪʘʜʘʥʥʠ ʟʘ ʙʠʙʣʠʦʛʨʘʬʩʢʠ 
ʦʧʠʩʘʥʠʷ. 

MAB2 [18] ʝ ʩʪʘʥʜʘʨʪʲʪ ʥʘ German National Library ʦʪ 2001 ʛ. ʠ ʩʲʜʲʨʞʘ 
ʤʥʦʛʦ ʧʦʜʩʪʘʥʜʘʨʪʠ ʢʘʪʦ ʩʪʘʥʜʘʨʪ ʟʘ: ʙʠʙʣʠʦʛʨʘʬʩʢʠ ʜʘʥʥʠ, ʣʠʯʥʠ ʠʤʝʥʘ, 
ʢʦʨʧʦʨʘʪʠʚʥʠ ʠʤʝʥʘ, ʟʘʛʣʘʚʠʷ, ʣʦʢʘʣʥʠ ʜʘʥʥʠ, ʘʜʨʝʩʠ ʠ ʙʠʙʣʠʦʪʝʯʥʠ ʜʘʥʥʠ ʠ 
ʜʘʥʥʠ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʠ ʥʦʪʘʮʠʷ.  

MARC 21 (ʅɹRC) [19] ʝ ʤʦʞʝ ʙʠ ʥʘʡ-ʠʟʚʝʩʪʥʠʷʪ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʩʪʘʥʜʘʨʪ, 
ʩʲʩʪʦʷʱ ʩʝ ʦʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʩʪʘʥʜʘʨʪʠ, ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ Library of Congress ʦʪ 
1999 ʛ. MARC ʩʲʜʲʨʞʘ 5 ʧʦʜʩʪʘʥʜʘʨʪʘ ʟʘ Bibliographic Data, Authority Data, 
Holdings Data, Classification Data ʠ Community Information.  

http://www.loc.gov/marc/bibliographic/ecbdhome.html
http://www.loc.gov/marc/authority/ecadhome.html
http://www.loc.gov/marc/holdings/echdhome.html
http://www.loc.gov/marc/classification/eccdhome.html
http://www.loc.gov/marc/community/eccihome.html
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ʉʪʘʥʜʘʨʪʲʪ Metadata Encoding & Transmission Standard - METS [20] ʝ 
ʩʲʟʜʘʜʝʥ ʦʪ Digital Library Federation ʧʨʝʟ 2007 ʛ. ʩ 33 XML ʝʣʝʤʝʥʪʘ, 
ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʜʲʨʚʦʚʠʜʥʘ ʩʪʨʫʢʪʫʨʘ ʩʲʩ 158 ʘʪʨʠʙʫʪʘ. ʇʦʜʜʲʨʞʘ ʩʝ ʚ 
Network Development ʠ MARC Standards Office ʥʘ Library of Congress, ʉɸʑ. 

MODS [24] ʝ ʩʪʘʥʜʘʨʪ ʥʘ Library of Congress ʦʪ 2008 ʛ., ʢʘʪʦ ʧʨʝʜʣʘʛʘʥʘʪʘ 
XML-ʩʭʝʤʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʜʨʫʛʠ ʮʝʣʠ ʦʩʚʝʥ ʟʘ ʙʠʙʣʠʦʛʨʘʬʩʢʠ 
ʦʧʠʩʘʥʠʷ. 

MIDAS [23] ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʢʘʪʦ ʪʨʞʯʡʭʡʰʞʦ ʪʫʙʦʝʙʩʫ ʠʙ ʧʨʡʪʙʦʡʞ 
ʦʙ ʡʪʫʧʩʡʰʞʪʣʧʫʧ ʦʙʪʤʞʝʪʫʛʧ. MIDAS ʝ ʨʘʟʨʘʙʦʪʝʥ ʦʪ English Heritage ʧʨʝʟ 
2008 ʛ. ʟʘ ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʥʘ ʩʛʨʘʜʠ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʦʙʝʢʪʠ, ʢʦʨʘʙʦʢʨʫh ʝʥʠʷ, 
ʘʨʪʝʬʘʢʪʠ ʠ ʜʨ.  

ʇʚʲʡʫʞ ʪʫʙʦʝʙʩʫʡ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ. CIDOC 
Conceptual Reference Model (CIDOC-CRM) [4] ʝ ʩʲʟʜʘʜʝʥ ʧʨʝʟ 2006 ʛ. ʢʘʪʦ 
ISO ʩʪʘʥʜʘʨʪ ʟʘ ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʚ ʘʨʭʠʚʠ, ʙʠʙʣʠʦʪʝʢʠ ʠ ʤʫʟʝʠ. ʉʪʘʥʜʘʨʪʲʪ 
ʧʨʝʜʦʩʪʘʚʷ ʦʙʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥ ʤʦʜʝʣ ʩʲʩ 148 ʡʝʨʘʨʭʠʯʥʠ ʢʣʘʩʦʚʝ. 

VRA Core [32] ʝ ʩʪʘʥʜʘʨʪ ʥʘ Visual Resources Association's Data Standards 
Committee ʦʪ 1982 ʛ. ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʚʠʟʫʘʣʥʠ ʦʙʝʢʪʠ ʦʪ ʢʫʣʪʫʨʥʦʪʦ 
ʥʘʩʣʝʜʩʪʚʦ, ʪʷʩʥʦ ʩʚʲʨʟʘʥ ʩ ʉʉʆ ʠ CDWA. 

Cataloging Cultural Objects: A Guide to Describing Cultural Works and Their 
Images (ʊʊʇ) [2] ʥʘ Visual Resources Association ʦʪ 2006 ʛ. ʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ 
VRA Core 3.0 ʠ CDWA, ʢʘʪʦ ʩʲʜʲʨʞʘ 13 ʢʘʪʝʛʦʨʠʠ ʤʝʪʘʜʘʥʥʠ ʩʲʩ 119 
ʝʣʝʤʝʥʪʘ. ʀʟʧʦʣʟʚʘ ʩʝ ʟʘ ʤʫʟʝʠ, ʢʦʣʝʢʮʠʠ ʩ ʚʠʟʫʘʣʥʠ ʨʝʩʫʨʩʠ, ʘʨʭʠʚʠ ʠ 
ʙʠʙʣʠʦʪʝʢʠ ʟʘ ʠʟʢʫʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʤʝʩʪʘ ʠ ʜʨ. 

ɼʨʫʛʘ ʛʨʫʧʘ ʩʪʘʥʜʘʨʪʠ ʩʘ ʪʫʙʦʝʙʩʫʡʫʞ ʠʙ ʧʫʣʩʡʛʙʦʞ ʦʙ ʩʞʪʬʩʪʡ. Dublin 
Core (DC) [6] ʝ ʙʝʟʩʧʦʨʥʦ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʷʪ ʩʪʘʥʜʘʨʪ, ʨʘʟʨʘʙʦʪʝʥ ʦʪ 
Dublin Core Metadata Initiative ʧʨʝʟ 1995 ʛ. ʉʪʘʥʜʘʨʪʲʪ ʩʲʜʲʨʞʘ ʚ ʦʩʥʦʚʥʘʪʘ ʩʠ 
ʯʘʩʪ (dc namespace) ʩʘʤʦ 15 ʝʣʝʤʝʥʪʘ: contributor, coverage, creator, date, 
description, format, identifier, language, publisher, relation, rights, source, subject, 
title ʠ type. ʆʩʚʝʥ ʪʦʚʘ ʧʨʠʪʝʞʘʚʘ ʠ ʜʦʧʲʣʥʠʪʝʣʥʠ 7 ʛʨʫʧʠ ʩʲʩ 126 ʤʝʪʘʜʘʥʥʠ. 

ʇʦʩʣʝʜʥʘʪʘ ʛʨʫʧʘ ʩʘ ʪʫʙʦʝʙʩʫʡ ʠʙ ʫʳʩʪʞʦʞ ʡ ʡʠʛʤʡʰʙʦʞ ʦʙ ʩʞʪʬʩʪʡ. 
ʉʪʘʥʜʘʨʪʲʪ OAI-PMH [26] ʥʘ Open Archives Initiative ʦʪ 2002 ʛ. ʧʨʝʜʩʪʘʚʣʷʚʘ 
ʧʨʦʪʦʢʦʣ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʤʝʪʘʜʘʥʥʠ ʠ ʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥ ʩ DC ʠ XML. ɽʟʠʢʲʪ ʟʘ 
ʟʘʷʚʢʠ ʢʲʤ ʨʝʣʘʮʠʦʥʥʠ ʙʘʟʠ ʜʘʥʥʠ SQL ʝ ISO ʩʪʘʥʜʘʨʪ ʦʪ 1987 ʛ. Z39.50 [33] 
ʥʘ Consortium for the Computer Interchange of Museum Information ʦʪ 1988 ʛ. ʝ 
ʧʨʦʪʦʢʦʣ ʟʘ ʪʲʨʩʝʥʝ ʠ ʠʟʚʣʠʯʘʥʝ, ʢʦʡʪʦ ʩʲʜʲʨʞʘ 9 ʦʙʝʢʪʘ, ʢʘʪʦ 69 ʪʘʛʘ ʩʘʤʦ ʚ 
ʝʜʠʥʠʷ ʦʙʝʢʪ CIMI Tag Set. 

3. ʏʡʭʩʧʛʡ ʮʩʙʦʡʤʡʲʙ 

ʉ ʧʨʦʝʢʪʘ TEL (The European Library: Gateway to Europe's Knowledge) [30] 
ʦʪ 2001-2004 ʛ., ʩʪʘʨʪʠʨʘ  ʠʥʠʮʠʘʪʠʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘ ʎʠʬʨʦʚʘ 
ɹʠʙʣʠʦʪʝʢʘ (EDL) [8]. ʇʨʝʟ 2005 ʛ. ʟʘʧʦʯʚʘ ʜʘ ʜʝʡʩʪʚʘ ʧʦʨʪʘʣ ʥʘ ʚʠʨʪʫʘʣʥʘ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 158 

ʙʠʙʣʠʦʪʝʢʘ, ʢʦʷʪʦ ʜʥʝʩ ʧʨʝʜʣʘʛʘ ʜʦʩʪʲʧ ʜʦ ʨʝʩʫʨʩʠʪʝ ʥʘ 47 ʝʚʨʦʧʝʡʩʢʠ 
ʥʘʮʠʦʥʘʣʥʠ ʙʠʙʣʠʦʪʝʢʠ ʥʘ 35 ʝʟʠʢʘ. EDL ʧʨʝʜʣʘʛʘ ʪʲʨʩʝʥʝ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ 
ʤʝʪʘʜʘʥʥʠ ʠ ʜʠʛʠʪʘʣʥʠ ʦʙʝʢʪʠ (ʩʚʦʙʦʜʥʦ ʠʣʠ ʩʨʝʱʫ ʟʘʧʣʘʱʘʥʝ) ʥʘ ʢʥʠʛʠ, 
ʩʧʠʩʘʥʠʷ, ʚʝʩʪʥʠʮʠ, ʘʫʜʠʦ ʟʘʧʠʩʠ ʠ ʜʨʫʛʠ ʤʘʪʝʨʠʘʣʠ. TEL ʠʟʧʦʣʟʚʘ ʩʪʘʥʜʘʨʪʲʪ 
DC ʩ ʥʷʢʦʠ ʨʘʟʰʠʨʝʥʠʷ ʠ ʝ ʩʲʚʤʝʩʪʠʤ ʩ Z39.50, MARC 21, UNIMARC ʠ ISO 
2709.  

ʉʣʝʜʚʘʱʠ ʧʨʦʝʢʪʠ ʨʘʟʰʠʨʷʚʘʪ EDL: TEL-ME-MOR (The European Library: 
Modular Extensions for Mediating Online Resources) ʚ ʧʝʨʠʦʜʘ 2005ï2007 ʛ.; 
EDLproject [9] ʚ ʧʝʨʠʦʜʘ  2006ï2008 ʛ.; TELplus [31] ʚ ʧʝʨʠʦʜʘ 2007ï2009 ʛ. ʠ 
FUMAGABA  ʚ ʧʝʨʠʦʜʘ 2008ï2009 ʛ. ʇʨʦʝʢʪʲʪ TELplus ʝ ʠ ʩ ʙʲʣʛʘʨʩʢʦ ʫʯʘʩʪʠʝ 
(ʅʘʨʦʜʥʘ ʙʠʙʣʠʦʪʝʢʘ ñʉʚ. ʩʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡò). 

ʇʨʝʟ 2007 ʛ. ʩʪʘʨʪʠʨʘ ʠʥʠʮʠʘʪʠʚʘʪʘ Europeana [10] (ʧʦʩʣʝʜʦʚʘʪʝʣ ʥʘ TEL) 
ʩ ʦʩʥʦʚʥʘ ʮʝʣ ï ʩʲʟʜʘʚʘʥʝ ʥʘ (ʤʥʦʛʦʝʟʠʯʝʥ) ʜʦʩʪʲʧ ʜʦ ʢʫʣʪʫʨʥʦʪʦ-
ʠʩʪʦʨʠʯʝʩʢʦʪʦ ʠ ʥʘʫʯʥʦ ʥʘʩʣʝʜʩʪʚʦ ʥʘ ɽʚʨʦʧʘ, ʚʢʣ. ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 
ʘʨʭʠʚʠ, ʙʠʙʣʠʦʪʝʢʠ, ʤʫʟʝʠ ʠ ʘʫʜʠʦ-ʚʠʟʫʘʣʥʠ ʢʦʣʝʢʮʠʠ. ɿʘ ʦʧʠʩʘʥʠʝ ʥʘ 
ʦʙʝʢʪʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘ ʩʪʘʥʜʘʨʪʲʪ DC, ʜʦʧʲʣʥʝʥ ʩ ʥʷʢʦʣʢʦ ʩʧʝʮʠʬʠʯʥʠ 
ʤʝʪʘʜʘʥʥʠ ʥʘ Europeana ï ʦʙʱʦ 49 ʤʝʪʘʜʘʥʥʠ. ʆʪ ʪʷʭ 7 ʩʘ ʩʠʣʥʦ 
ʧʨʝʧʦʨʲʯʠʪʝʣʥʠ, 10 - ʧʨʝʧʦʨʲʯʠʪʝʣʥʠ, 20 - ʜʦʧʲʣʥʠʪʝʣʥʠ ʠ 12 - ʩʧʝʮʠʬʠʯʥʠ. 

ʋʝʙʩʘʡʪʲʪ ʥʘ Europeana ʩʪʘʨʪʠʨʘ ʧʨʝʟ ʥʦʝʤʚʨʠ 2008 ʛ., ʢʘʪʦ ʜʦ ʢʨʘʷ ʥʘ 
2009 ʛ. ʚʝʯʝ ʩʲʜʲʨʞʘ 4.6 ʤʠʣʠʦʥʘ ʦʙʝʢʪʘ. ɼʦ ʶʥʠ 2010 ʛ., ʙʨʦʷʪ 
ʮʠʬʨʦʚʠʟʠʨʘʥʠ ʦʙʝʢʪʠ ʥʘ Europeana ʪʨʷʙʚʘ ʜʘ ʜʦʩʪʠʛʥʝ 10 ʤʠʣʠʦʥʘ, ʘ ʜʦ 2015 
ʛ. - 15 ʤʠʣʠʦʥʘ. ʆʪ 2011 ʛ. ʫʝʙʩʘʡʪʲʪ ʱʝ ʠʤʘ ʠ ʩʝʤʘʥʪʠʯʥʠ ʢʦʤʧʦʥʝʥʪʠ. 

ɺ ʤʦʤʝʥʪʘ Europeana ʠʤʘ 108 ʧʘʨʪʥʴʦʨʠ ʦʪ 23 ʩʪʨʘʥʠ, ʢʘʪʦ ʧʨʦʜʲʣʞʘʚʘ 
ʜʦʧʲʣʚʘʥʝʪʦ ʡ ʩ ʧʦʤʦʱʪʘ ʥʘ ʥʦʚʠ ʧʨʦʝʢʪʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʨʝʛʠʦʥʘʣʥʠ ʠ ʣʦʢʘʣʥʠ ʙʜʩʞʜʙʫʧʩʡ ʦʙ ʯʡʭʩʧʛʡ ʃʁʇ. ʊʘʢʘ ʥʘʧʨ., ʧʨʦʝʢʪʠ 
Multilingual Inventory of Cultural Heritage in Europe - MICHAEL [21] (ʚ ʧʝʨʠʦʜʘ 
2004ï2008 ʛ.) ʠ MICHAELplus [22] (2006ï2009 ʛ.) ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʘʛʨʝʛʘʪʦʨʠ ʥʘ 
Europeana, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʤʥʦʛʦʝʟʠʯʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʮʠʬʨʦʚʠ ʨʝʩʫʨʩʠ. ɿʘ 
ʟʘʧʠʩʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʤʝʪʘʜʘʥʥʠ ʩʝ ʠʟʧʦʣʟʚʘ DC ʩ ʥʷʢʦʠ ʨʘʟʰʠʨʝʥʠʷ ï 
MICHAEL-EU Dublin Core Application Profile, ʢʦʡʪʦ ʩʲʜʲʨʞʘ 147 ʤʝʪʘʜʘʥʥʠ. ɺ 
MICHAEL ʫʯʘʩʪʚʘʪ 16 ʙʲʣʛʘʨʩʢʠ ʠʥʩʪʠʪʫʮʠʠ, ʚʢʣ. ʈʝʛʠʦʥʘʣʥʠʷʪ ʠʩʪʦʨʠʯʝʩʢʠ 
ʤʫʟʝʡ ʠ ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʷʪ ʤʫʟʝʡ, ʛʨ. ʇʣʦʚʜʠʚ. 

ʇʨʦʝʢʪʲʪ EuropeanaLocal [11] (2008 ʛ.-2011 ʛ.) ʧʦʜʧʦʤʘʛʘ ʚʢʣʶʯʚʘʥʝ ʥʘ 
ʣʦʢʘʣʥʠ ʠ ʨʝʛʠʦʥʘʣʥʠ ʙʠʙʣʠʦʪʝʢʠ, ʤʫʟʝʠ, ʘʨʭʠʚʠ ʠ ʘʫʜʠʦ-ʚʠʟʫʘʣʥʠ ʘʨʭʠʚʠ ʢʲʤ 
Europeana. ʇʨʦʝʢʪʲʪ ʠʤʘ ʛʦʣʷʤʘ ʧʘʨʪʥʴʦʨʩʢʘ ʤʨʝʞʘ ʦʪ ʨʝʛʠʦʥʘʣʥʠ ʠ ʤʝʩʪʥʠ 
ʠʥʩʪʠʪʫʮʠʠ ʥʘ 27 ʜʲʨʞʘʚʠ, ʘ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʦʙʝʢʪʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʪʘʥʜʘʨʪʠʪʝ 
ʥʘ Europeana.  

ʇʨʦʝʢʪʲʪ Judaica Europeana [16] ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʦʩʠʛʫʨʠ ʜʦʩʪʲʧʘ ʜʦ 
ʝʚʨʦʧʝʡʩʢʘʪʘ ʝʚʨʝʡʩʢʘ ʢʫʣʪʫʨʘ.  

ɼʨʫʛ ʘʛʨʝʛʘʪʦʨ ʥʘ Europeana ʝ ʧʨʦʝʢʪʲʪ ɸccess to Cultural Heritage Networks 
Across Europe (Athena) [1] (2008 ʛ.-2011 ʛ.). ɿʘ ʦʧʠʩʘʥʠʝ ʥʘ ʦʙʝʢʪʠʪʝ ʩʝ 
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ʠʟʧʦʣʟʚʘ ʩʪʘʥʜʘʨʪ LIDO. ɺ ʧʨʦʝʢʪʘ ʫʯʘʩʪʚʘʪ 24 ʜʲʨʞʘʚʠ (ʦʙʱʦ 120 
ʠʥʩʪʠʪʫʮʠʠ). ɹʲʣʛʘʨʠʷ ʫʯʘʩʪʚʘ ʩ 5 ʢʦʣʝʢʮʠʠ ʥʘ ʎʝʥʪʨʘʣʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ ʢʲʤ 
ɹɸʅ. 

4. ʃʳʥ ʩʞʜʡʧʦʙʤʞʦ ʙʜʩʞʜʙʫʧʩ ʦʙ ʣʬʤʫʬʩʦʧ-ʡʪʫʧʩʡʰʞʪʣʧʫʧ ʦʙʪʤʞʝʪʫʛʧ  

Europeana ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʥʘʡ-ʤʘʱʘʙʥʦʪʦ ʝʚʨʦʧʝʡʩʢʦ ʮʠʬʨʦʚʦ ʭʨʘʥʠʣʠʱʝ 
ʥʘ ʦʙʝʢʪʠ ʥʘ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʪʦ ʥʘʩʣʝʜʩʪʚʦ. ɽʩʪʝʩʪʚʝʥʦ ʝ ʫʩʠʣʠʷʪʘ ʥʘ 
ʩʲʦʪʚʝʪʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʚ ʛʨ. ʇʣʦʚʜʠʚ ʜʘ ʩʝ ʥʘʩʦʯʘʪ ʢʲʤ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝ ʢʲʤ 
Europeana. ɺʢʣʶʯʚʘʥʝʪʦ (ʩʧʦʨʝʜ ʧʨʠʝʪʘʪʘ ʧʨʘʢʪʠʢʘ) ʩʪʘʚʘ ʥʘ ʜʚʘ ʝʪʘʧʘ: 
ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʨʝʩʫʨʩʠ ʥʘ ʥʷʢʦʣʢʦ ʠʥʩʪʠʪʫʮʠʠ ʠ ʦʬʦʨʤʷʥʝ ʥʘ ʪ. ʥʘʨ. 
ʘʛʨʝʛʘʪʦʨ, ʠ ʩʣʝʜ ʪʦʚʘ - ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʘʛʨʝʛʠʨʘʥʦʪʦ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ 
ʥʘ Europeana. ɿʘ ʦʧʠʩʘʥʠʝ ʥʘ ʂʀʆ, Europeana ʠʟʧʦʣʟʚʘ ʤʘʣʢʦ ʥʘ ʙʨʦʡ 
ʤʝʪʘʜʘʥʥʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʝ ʜʦʙʨʘ ʦʩʥʦʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʮʠʬʨʦʚʠ ʭʨʘʥʠʣʠʱʘ 
ʟʘ ʨʘʟʣʠʯʥʠ ʧʦ ʪʠʧ ʠ ʦʧʠʩʘʥʠʷ ʦʙʝʢʪʠ ʥʘ ʤʫʟʝʠ, ʛʘʣʝʨʠʠ, ʘʨʭʠʚʠ ʠ ʙʠʙʣʠʦʪʝʢʠ. 

ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʦʫʯʝʥʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ 
ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʮʠʬʨʦʚʠ ʂʀʆ ʚ ʛʨ. ʇʣʦʚʜʠʚ ʩ ʮʝʣ ï ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʩʪʝʧʝʥʪʘ 
ʥʘ ʛʦʪʦʚʥʦʩʪ ʟʘ ʨʝʛʠʦʥʘʣʥʦ ʘʛʨʝʛʠʨʘʥʝ ʢʲʤ Europeana.  

ɹʠʙʣʠʦʪʝʢʠʪʝ ʚ ʛʨ. ʇʣʦʚʜʠʚ, ʢʘʢʪʦ ʠ ʚ ʩʪʨʘʥʘʪʘ, ʠʟʧʦʣʟʚʘʪ MARC-
ʩʪʘʥʜʘʨʪʘ ʠ ʠʤʘʪ ʨʘʟʨʘʙʦʪʝʥʠ ʚʠʨʪʫʘʣʥʠ ʢʘʪʘʣʦʟʠ ʟʘ ʙʠʙʣʠʦʛʨʘʬʩʢʠʪʝ 
ʦʧʠʩʘʥʠʷ. ɺ ʨʝʛʠʦʥʘʣʥʘʪʘ ʅʘʨʦʜʥʘ ʙʠʙʣʠʦʪʝʢʘ Ăʀʚʘʥ ɺʘʟʦʚñ ʩʘ 
ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ ʥʷʢʦʣʢʦ ʢʥʠʞʥʠ ʢʦʣʝʢʮʠʠ. ʇʦ ʧʨʦʝʢʪ ʥʘ ʄʆʅ ʠ ʉʚʝʪʦʚʥʘʪʘ 
ʙʘʥʢʘ, ʦʪ 2002 ʛ., ʰʝʩʪʪʝ ʧʣʦʚʜʠʚʩʢʠ ʙʠʙʣʠʦʪʝʢʠ ʥʘ ʜʲʨʞʘʚʥʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ 
ʠʤʘʪ ʦʙʱ ʚʠʨʪʫʘʣʝʥ ʩʚʦʜʝʥ ʢʘʪʘʣʦʛ  

ʇʨʦʮʝʩʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʦʧʠʩʘʥʠʷ ʥʘ ʂʀʆ ʚ ʧʣʦʚʜʠʚʩʢʠʪʝ ʤʫʟʝʠ ʩʘ 
ʥʘ ʨʘʟʣʠʯʝʥ ʩʪʘʜʠʡ ʦʪ ʩʚʦʝʪʦ ʨʘʟʚʠʪʠʝ. ʉʲʦʪʚʝʪʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʦʙʘʯʝ, ʚ ʧʦ-
ʛʦʣʷʤʘʪʘ ʩʠ ʯʘʩʪ ʩʝ ʨʘʟʧʦʣʘʛʘ ʚ ʙʘʟʠ ʜʘʥʥʠ ʠ ʝʣʝʢʪʨʦʥʥʠ ʢʘʪʘʣʦʟʠ, ʢʦʠʪʦ ʥʝ 
ʩʣʝʜʚʘʪ ʝʚʨʦʧʝʡʩʢʠ ʩʪʘʥʜʘʨʪʠ (ʧʨʠʤʝʨ ī ʈʝʛʠʦʥʘʣʥʠʷʪ ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ).  

ʈʝʛʠʦʥʘʣʥʠʷʪ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʤʫʟʝʡ ʠʟʧʦʣʟʚʘ Excel-ʩʢʠ ʪʘʙʣʠʮʠ ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʪʝ ʦʙʝʢʪʠ, ʩʣʝʜʚʘʡʢʠ MARC-ʩʪʘʥʜʘʨʪ. 
ɹʠʙʣʠʦʛʨʘʬʩʢʠʪʝ ʦʧʠʩʘʥʠʷ ʥʘ ʙʠʙʣʠʦʪʝʢʘʪʘ ʥʘ ʤʫʟʝʷ ʩʘ ʚʝʯʝ ʚ ʙʘʟʘ ʦʪ ʜʘʥʥʠ, 
ʘ ʜʦ ʢʨʘʷ ʥʘ ʛʦʜʠʥʘʪʘ ʩʝ ʦʯʘʢʚʘ ʠ ʪʘʙʣʠʯʥʠʪʝ ʜʘʥʥʠ ʜʘ ʙʲʜʘʪ ʧʨʝʭʚʲʨʣʝʥʠ. 

ʇʣʦʚʜʠʚʩʢʠʪʝ ʛʘʣʝʨʠʠ ʥʝ ʨʘʟʧʦʣʘʛʘʪ ʩ ʮʠʬʨʦʚʠ ʚʘʨʠʘʥʪʠ ʥʘ 
ʧʨʠʪʝʞʘʚʘʥʠʪʝ ʠ ʧʨʝʜʩʪʘʚʷʥʠʪʝ ʢʦʣʝʢʮʠʠ ʦʪ ʢʘʨʪʠʥʠ. 

ɽʪʥʦʛʨʘʬʩʢʠʷʪ ʤʫʟʝʡ ʚ ʛʨ. ʇʣʦʚʜʠʚ ʧʦʜʜʲʨʞʘ 2 (ʜʚʘ) ʚʠʜʘ ʜʦʢʫʤʝʥʪʠ ʚ 
ʝʣʝʢʪʨʦʥʝʥ ʬʦʨʤʘʪ: ʧʘʩʧʦʨʪʠ ʥʘ ʦʙʝʢʪʠʪʝ ʚ Word-ʬʦʨʤʘʪ ʠ ʠʥʚʝʥʪʘʨʥʠ ʢʥʠʛʠ 
ʚ Excel-ʬʦʨʤʘʪ, ʦʪ ʢʦʠʪʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʠʣʠ ʨʲʯʥʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʠʟʚʣʝʢʘʪ 
ʩʪʦʡʥʦʩʪʠ ʟʘ ʤʝʪʘʜʘʥʥʠʪʝ ʥʘ Europeana. ɺ ʊʘʙʣ. 1. ʝ ʧʨʝʜʩʪʘʚʝʥ ʘʥʘʣʠʟ ï 
ʜʘʣʠ (ʠ ʢʦʠ) ʜʘʥʥʠ ʟʘ ʂʀʆ ʥʘ ɽʪʥʦʛʨʘʬʩʢʠʷ ʤʫʟʝʡ (ʛʨ. ʇʣʦʚʜʠʚ) ʤʦʛʘʪ ʜʘ 
ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʝʪʘʜʘʥʥʠ ʟʘ Europeana. ʉʲʩ ʟʥʘʢ óʀô ʝ 
ʫʢʘʟʘʥʦ, ʯʝ ʩʲʦʪʚʝʪʥʠʪʝ ʤʝʪʘʜʘʥʥʠ ʩʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ (ʚ ʝʜʠʥ ʦʪ ʜʚʘʪʘ 
ʜʦʢʫʤʝʥʪʘ), ʩ óʅô ï ʤʝʪʘʜʘʥʥʠʪʝ ʥʝ ʩʘ ʥʘʣʠʯʥʠ, ʘ ʩ óɸô ï ʤʝʪʘʜʘʥʥʠ, ʢʦʠʪʦ ʙʠʭʘ 
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ʤʦʛʣʠ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʩʝ ʩʲʟʜʘʜʘʪ ʧʨʠ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʂʀʆ ʚ ʩʲʦʪʚʝʪʥʦʪʦ 
ʮʠʬʨʦʚʦ ʭʨʘʥʠʣʠʱʝ. 

ʇʨʠ ʧʨʝʭʚʲʨʣʷʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʂʀʆ ʥʘ ɽʪʥʦʛʨʘʬʩʢʠʷ ʤʫʟʝʡ, ʥʘʧʨʠʤʝʨ, ʚ 
ʭʨʘʥʠʣʠʱʝ, ʦʪʛʦʚʘʨʷʱʦ ʥʘ ʩʪʘʥʜʘʨʪʠʪʝ ʥʘ Europeana, ʱʝ ʩʝ ʥʘʣʦʞʠ 
ʜʦʧʲʣʥʠʪʝʣʥʦ óʨʲʯʥʦô ʚʲʚʝʞʜʘʥʝ (ʥʘʧʨʠʤʝʨ ʚ ʩʣʫʯʘʷ, ʢʦʛʘʪʦ ʦʪ ʝʜʥʦ ʧʦʣʝ ʥʘ 
ʤʫʟʝʝʥ ʜʦʢʫʤʝʥʪ ʪʨʷʙʚʘ ʜʘ ʩʝ óʠʟʚʣʝʢʘʪô ʜʚʝ ʤʝʪʘʜʘʥʥʠ ʥʘ Europeana). 

ʋʙʚʤʡʯʙ 1. ʊʳʧʫʛʞʫʪʫʛʡʞ ʥʞʟʝʬ ʥʞʫʙʝʙʦʦʡ (Europeana) ʡ ʝʙʦʦʡ 
ʠʙ ʃʁʇ ʦʙ ɾʫʦʧʜʩʙʭʪʣʡʸ ʥʬʠʞʢ (ʜʩ. ʈʤʧʛʝʡʛ) 

ʊʡʤʦʧ 
ʨʩʞʨʧʩʳʰʡʫʞʤʦʡ 

ɽʧʨʳʤʦʡʫʞʤʦʡ Europeana 

dc:title  ʀ dc:format  ɸ europeana:country  ɸ 

dcterms: 
alternative  

ʀ dcterms:extent  ʀ europeana:hasObject  ɸ 

dc:creator  ʀ dcterms:medium  ʀ 
europeana: 
isShownAt  

ɸ 

dc:contributor  ʀ dc:identifier  ʀ europeana:isShownBy ɸ 

dc:date  ʀ dc:rights  ɸ europeana:language  ɸ 

dcterms:created  ʀ dcterms:provenance  ʀ europeana:object  ɸ 

dcterms:issued  ɸ dc:relation  ʀ europeana:provider  ɸ 

ʈʩʞʨʧʩʳʰʡʫʞʤʦʡ dcterms:conformsTo  ɸ europeana:type ɸ 

dc:coverage  ʀ dcterms:hasFormat  ɸ europeana:unstored  ʀ 

dcterms:spatial  ʀ dcterms:isFormatOf  ʅ europeana:uri  ɸ 

dcterms: 
temporal  

ʅ dcterms:hasVersion  ʅ europeana:usertag  ɸ 

dc:description  ʀ dcterms:isVersionOf  ʅ europeana:year ɸ 

dcterms:isPartOf  ʀ dcterms:hasPart  ʀ   

dc:language  ɸ dcterms:isReferencedBy  ʅ   

dc:publisher  ʀ dcterms:references  ʅ   

dc:source  ʀ dcterms:isReplacedBy  ʅ   

dc:subject  ʀ dcterms:replaces  ʅ   

dc:type
 

ʀ dcterms:isRequiredBy  ʅ   

  dcterms:requires  ʅ   

  dcterms:tableOfContents  ʀ   

ʇʨʝʜʩʪʦʷʱʘ ʟʘʜʘʯʘ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʨʝʛʠʦʥʘʣʝʥ ʘʛʨʝʛʘʪʦʨ ʥʘ ʮʠʬʨʦʚʠ 
ʂʀʆ, ʙʘʟʠʨʘʥ ʥʘ ʩʪʘʥʜʘʨʪʘ, ʠʟʧʦʣʟʚʘʥ ʦʪ Europeana. ʇʨʝʜʧʦʣʘʛʘ ʩʝ 
ʘʛʨʝʛʘʪʦʨʲʪ ʜʘ ʝ ʜʦʩʪʲʧʝʥ ʟʘ ʚʩʷʢʘ ʨʝʛʠʦʥʘʣʥʘ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʘ 
ʠʥʩʪʠʪʫʮʠʷ (ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ ʂʀʆ) ʠ ʟʘ ʧʦʩʝʪʠʪʝʣʠ (ʟʘ 
ʪʲʨʩʝʥʝ, ʨʘʟʛʣʝʞʜʘʥʝ ʠ ʩʧʨʘʚʢʠ). ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʨʝʛʠʦʥʘʣʝʥ ʘʛʨʝʛʘʪʦʨ ʝ 
ʧʲʨʚʘ ʩʪʲʧʢʘ ʢʲʤ ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʙʦʛʘʪʦʪʦ ʢʫʣʪʫʨʥʦ-
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ʠʩʪʦʨʠʯʝʩʢʦ ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʛʨ. ʇʣʦʚʜʠʚ ʠ ʨʝʛʠʦʥʘ ʚ ɽʚʨʦʧʝʡʩʢʦʪʦ ʮʠʬʨʦʚʦ 
ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʈʘʟʨʘʙʦʪʢʘʪʘ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪ ɼ002-308 
Ăɸʚʪʦʤʘʪʠʟʠʨʘʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʤʝʪʘʜʘʥʥʠ ʟʘ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʩʪʘʥʜʘʨʪʠ ʥʘ ʝ-
ʜʦʢʫʤʝʥʪʠñ ʢʲʤ ʅʘʮʠʦʥʘʣʥʠʷ ʬʦʥʜ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 
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ɾʃʊʈɾʉʁʅɾʆʋɹʄʆɹ 3D-ɻʁʉʋʌɹʄʆɹ ʉɹʀʎʇɽʃɹ  
ʆɹ ɾʋʆʇɼʉɹʍʊʃʁʘ ʅʌʀɾʂ ɻ ʈʄʇɻɽʁɻ  
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ʂʦʥʩʪʘʥʪʠʥ ʉʪʦʷʥʦʚ 
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ɸʙʩʪʨʘʢʪ: ɺ ʩʪʘʪʠʷʪʘ ʩʝ ʦʧʠʩʚʘʪ ʚʠʜʦʚʝʪʝ ʚʠʨʪʫʘʣʥʠ ʨʘʟʭʦʜʢʠ: ʩʬʝʨʠʯʥʠ 
ʧʘʥʦʨʘʤʥʠ ʨʘʟʭʦʜʢʠ, ʮʠʣʠʥʜʨʠʯʥʠ ʧʘʥʦʨʘʤʥʠ ʨʘʟʭʦʜʢʠ, ʚʠʜʝʦʚʠʨʪʫʘʣʥʠ ʨʘʟʭʦʜʢʠ ʠ 
3D-ʚʠʨʪʫʘʣʥʠ ʨʘʟʭʦʜʢʠ. ʇʨʘʚʠ ʧʨʝʛʣʝʜ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʷ ʩʦʬʪʫʝʨ ʟʘ 3D 
ʤʦʜʝʣʠʨʘʥʝ ʠ  ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ 3D-ʤʦʜʝʣʠʪʝ. ɺ ʩʪʘʪʠʷʪʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʝʥ 3D-ʤʦʜʝʣ ʥʘ ɽʪʥʦʛʨʘʬʩʢʠʷ ʤʫʟʝʡ ʚ ʇʣʦʚʜʠʚ  ʠ ʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘ 
ʥʘ ʙʘʟʘʪʘ ʥʘ ʪʦʟʠ ʤʦʜʝʣ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘ, 3D-ʤʦʜʝʣ, 3D-ʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘ, 3D- 
ʚʠʟʫʘʣʠʟʘʮʠʷ 

ɺʠʨʪʫʘʣʥʠʪʝ ʨʘʟʭʦʜʢʠ ʩʘ ʣʝʩʝʥ, ʫʜʦʙʝʥ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʥʦʚ ʥʘʯʠʥ ʟʘ ʦʥʣʘʡʥ 
ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʤʝʩʪʘ ʠʣʠ ʦʙʝʢʪʠ. ʇʲʨʚʘʪʘ ʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘ [11] ʝ ʥʘʧʨʘʚʝʥʘ 
ʧʨʝʟ 1994 ʛ. ʥʘ 3D-ʨʝʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʟʘʤʲʢʘ Dudley, ɸʥʛʣʠʷ ʚ ʥʝʛʦʚʠʷ ʚʠʜ ʦʪ 
1550 ʛ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʠʜʝʷʪʘ ʝ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ï ʧʲʨʚʠʪʝ ʚʠʨʪʫʘʣʥʠ ʨʘʟʭʦʜʢʠ 
ʧʨʝʜʩʪʘʚʷʪ ʚʘʞʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʫʥʠʚʝʨʩʠʪʝʪʠ ʠ ʩʛʨʘʜʠʪʝ ʥʘ ʥʘʫʯʥʠ ʦʙʱʥʦʩʪʠ. 
ʇʦʥʘʩʪʦʷʱʝʤ ʪʝ ʩʘ ʯʘʩʪ ʦʪ ʨʝʢʣʘʤʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʥʘ ʤʥʦʛʦ ʢʫʨʦʨʪʠ ʠ ʭʦʪʝʣʠ. 
ɺʠʨʪʫʘʣʥʠʪʝ ʨʘʟʭʦʜʢʠ ʥʘʤʠʨʘʪ ʠ ʚʘʞʥʦ ʤʷʩʪʦ ʚ ʩʘʡʪʦʚʝʪʝ ʥʘ ʤʥʦʛʦ ʛʨʘʜʦʚʝ ʠ 
ʢʫʣʪʫʨʥʠ ʠʥʩʪʠʪʫʮʠʠ ʢʘʪʦ ʤʫʟʝʠ ʠ ʛʘʣʝʨʠʠ. ʏʝʩʪʦ ʠʤʘ ʥʝʧʨʘʚʠʣʥʦ ʨʘʟʙʠʨʘʥʝ 
ʥʘ ʪʦʚʘ ʧʦʥʷʪʠʝ ʠ ʧʦʜ ʚʧʝʯʘʪʣʷʚʘʱʦʪʦ ʥʘʟʚʘʥʠʝ Ăʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘò ʩʝ 
ʦʪʢʨʠʚʘʪ ʧʨʦʩʪʦ ʢʦʣʘʞʠ ʦʪ ʩʥʠʤʢʠ ʠ ʪʝʢʩʪ. 

ɺʠʨʪʫʘʣʥʘʪʘ ʨʘʟʭʦʜʢʘ ʝ ʩʠʤʫʣʘʮʠʷ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʦ ʤʷʩʪʦ, ʦʙʠʢʥʦʚʝʥʦ 
ʩʲʩʪʘʚʝʥʘ ʦʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʚʠʜʝʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʄʦʞʝ ʜʘ ʩʝ ʚʢʣʶʯʚʘʪ ʠ 
ʜʨʫʛʠ ʤʫʣʪʠʤʝʜʠʡʥʠ ʝʣʝʤʝʥʪʠ ʢʘʪʦ ʟʚʫʢʦʚʠ ʝʬʝʢʪʠ, ʤʫʟʠʢʘ, ʛʦʚʦʨ ʠ ʪʝʢʩʪ. 
ʉʲʱʝʩʪʚʫʚʘʪ ʪʨʠ ʪʠʧʘ ʚʠʨʪʫʘʣʥʠ ʨʘʟʭʦʜʢʠ: ʧʘʥʦʨʘʤʥʠ, ʚʠʜʝʦ ʠ 3D-ʨʘʟʭʦʜʢʠ. 

ʈʙʦʧʩʙʥʦʡ ʛʡʩʫʬʙʤʦʡ ʩʙʠʮʧʝʣʡ 

ʇʘʥʦʨʘʤʥʘʪʘ ʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʝʧʨʝʢʲʩʥʘʪ ʠʟʛʣʝʜ ʥʘ 
ʙʘʟʘʪʘ ʥʘ ʩʝʨʠʷ ʦʪ ʬʦʪʦʛʨʘʬʠʠ ʠʣʠ ʧʘʥʦʨʘʤʥʦ ʚʠʜʝʦ. ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʡ 
ʧʘʥʦʨʘʤʥʠʷʪ ʚʠʨʪʫʘʣʝʥ ʪʫʨ ʩʝ ʩʲʟʜʘʚʘ ʦʪ ʤʥʦʞʝʩʪʚʦ ʩʥʠʤʢʠ, ʥʘʧʨʘʚʝʥʠ ʩ 
ʬʦʪʦʘʧʘʨʘʪ ʦʪ ʝʜʥʘ ʧʦʟʠʮʠʷ ʯʨʝʟ ʨʦʪʘʮʠʷ ʥʘʦʢʦʣʦ.  

ʉʥʠʤʢʠʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʘʥʦʨʘʤʘ, ʢʦʷʪʦ ʩʝ ʧʨʝʚʨʲʱʘ ʚ 
ʝʜʠʥ ʠʥʪʝʨʬʝʡʩ, ʧʦʟʚʦʣʷʚʘʱ ʤʷʩʪʦʪʦ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʪʘʢʘ ʚʩʝ ʝʜʥʦ ʟʨʠʪʝʣʷʪ 
ʝ ʜʝʡʩʪʚʠʪʝʣʥʦ ʪʘʤ. ʊʝʦʨʝʪʠʯʥʦ ʢʦʣʢʦʪʦ ʧʦʚʝʯʝ ʢʘʜʨʠ ʠʤʘ ʚ ʧʘʥʦʨʘʤʘʪʘ, 

https://poshta.uni-plovdiv.bg/squirrelmail/src/compose.php?send_to=vesii_88%40mail.bg
http://en.wikipedia.org/wiki/Dudley_Castle
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ʪʦʣʢʦʚʘ ʝ ʧʦ-ʜʦʙʨʝ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʘ ʦʧʪʠʤʘʣʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 6-8 ʩʥʠʤʢʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʘʤʝʨʘʪʘ ʠ ʦʙʝʢʪʠʚʘ. ɺʩʠʯʢʠ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʠ ʧʘʥʦʨʘʤʠ ʩʝ 
ʧʨʘʚʷʪ ʩ ʮʠʬʨʦʚʘ ʦʛʣʝʜʘʣʥʘ ʢʘʤʝʨʘ ʠ ʩʚʨʲʭʰʠʨʦʢʦʲʛʲʣʝʥ ʦʙʝʢʪʠʚ. 
ʉʚʲʨʟʘʥʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʩʝ ʧʦʣʫʯʘʚʘ ʩ ʨʘʟʤʝʨʠ ʦʪ 6000/3000 ʜʦ 14000/7000 
ʧʠʢʩʝʣʘ. ʄʠʥʠʤʘʣʥʠʷʪ ʨʘʟʤʝʨ ʟʘ ʢʘʯʝʩʪʚʝʥʦ ʧʲʣʥʦʝʢʨʘʥʥʦ ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ 
ʝ 6000/3000 ʧʠʢʩʝʣʘ.  

ɿʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʘʥʦʨʘʤʥʠ ʚʠʨʪʫʘʣʥʠ ʨʘʟʭʦʜʢʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʬʝʨʠʯʥʠ ʠ 
ʮʠʣʠʥʨʠʯʥʠ ʧʘʥʦʨʘʤʠ.  

ʊʭʞʩʡʰʦʡʫʞ ʨʙʦʧʩʙʥʡ ʧʦʢʨʠʚʘʪ ʟʨʠʪʝʣʝʥ ʲʛʲʣ ʦʪ 360Á ʧʦ ʭʦʨʠʟʦʥʪʘʣʘ ʠ 
180Á ʧʦ ʚʝʨʪʠʢʘʣʘ, ʢʦʝʪʦ ʨʝʘʣʠʟʠʨʘ ʧʘʥʦʨʘʤʘ ʚʲʚ ʚʠʜ ʥʘ ʩʬʝʨʘ. ʅʘʧʨʠʤʝʨ: 
ʩʬʝʨʠʯʥʠ ʧʘʥʦʨʘʤʥʠ ʨʘʟʭʦʜʢʠ ʩʘ ʥʘʧʨʘʚʝʥʠ ʟʘ Oxford University History 
Museum of Natural History [8], Hunterian Museum [5] ʠ Museum of Oxford [7]. 

ʏʡʤʡʦʝʩʡʰʦʡʫʞ ʨʙʦʧʩʙʥʡ ʠʤʘʪ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʘ, ʦʙʠʢʥʦʚʝʥʦ 
ʧʦʢʨʠʚʘʪ ʟʨʠʪʝʣʝʥ ʲʛʲʣ ʦʪ ʦʢʦʣʦ 140Á, ʪʘʢʘ ʯʝ ʛʦʨʥʘʪʘ ʠ ʜʦʣʥʘʪʘ ʯʘʩʪ ʥʘ 
ʧʘʥʦʨʘʤʘʪʘ ʣʠʧʩʚʘ. ʊʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʥʷʤʘ ʦʙʝʢʪʠ ʦʪʛʦʨʝ ʠ 
ʦʪʜʦʣʫ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʠʥʪʝʨʝʩ, ʧʨʠ ʢʦʝʪʦ ʩʝ ʥʘʤʘʣʷʚʘ ʨʘʟʤʝʨʲʪ ʥʘ ʬʘʡʣʘ ʠ 
ʦʩʪʘʥʘʣʠʪʝ ʯʘʩʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʢʘʞʘʪ ʩ ʧʦ-ʜʦʙʨʦ ʢʘʯʝʩʪʚʦ. ʇʨʠʤʝʨʠ ʟʘ 
ʮʠʣʠʥʜʨʠʯʥʠ ʧʘʥʦʨʘʤʥʠ ʨʘʟʭʦʜʢʠ ʠʤʘ ʥʘ ʩʘʡʪʦʚʝʪʝ ʥʘ the State Hermitage [9] ʠ 
Vatican Museums [10].  

ɺʘʞʥʘ ʦʩʦʙʝʥʦʩʪ ʥʘ ʧʘʥʦʨʘʤʥʠʪʝ ʚʠʨʪʫʘʣʥʠ ʨʘʟʭʦʜʢʠ ʝ ʪʷʭʥʘʪʘ 
ʠʥʪʝʨʘʢʪʠʚʥʦʩʪ. ɿʨʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʪʦ. ɿʘ 
ʨʘʟʣʠʢʘ ʦʪ ʦʙʠʢʥʦʚʝʥ ʬʠʣʤ, ʢʦʡʪʦ ʩʝ ʛʣʝʜʘ ʪʘʢʘ ʢʘʢʪʦ ʝ ʟʘʩʥʝʪ, ʟʨʠʪʝʣʷʪ ʥʘ 
ʧʘʥʦʨʘʤʥʘʪʘ ʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘ ʠʤʘ ʠʟʙʦʨ ʥʘʢʲʜʝ ʜʘ ʥʘʩʦʯʠ ʧʦʛʣʝʜ ï ʥʘʛʦʨʝ, 
ʥʘʜʦʣʫ, ʥʘʦʢʦʣʦ,  ʢʘʢʚʦ ʜʘ ʝ ʫʚʝʣʠʯʝʥʠʝʪʦ, ʥʘʤʘʣʝʥʠʝʪʦ ʥʘ ʦʙʝʢʪʘ  ʠ ʢʦʣʢʦ 
ʜʲʣʛʦ ʜʘ ʥʘʙʣʶʜʘʚʘ ʦʙʝʢʪʘ ʧʦ ʠʟʙʨʘʥʠʷ ʥʘʯʠʥ. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʪʘ ʥʘ 
ʧʘʥʦʨʘʤʥʠʪʝ ʨʘʟʭʦʜʢʠ ʤʦʞʝ ʜʘ ʩʝ ʫʚʝʣʠʯʠ ʯʨʝʟ ʚʤʲʢʚʘʥʝ ʥʘ ʙʫʪʦʥʠ ʥʘʨʝʯʝʥʠ 
Ăʘʢʪʠʚʥʠ ʟʦʥʠò ʠʣʠ Ăʛʦʨʝʱʠ ʪʦʯʢʠò, ʢʦʠʪʦ ʜʘ ʩʚʲʨʟʚʘʪ ʩʮʝʥʠʪʝ ʧʦʤʝʞʜʫ ʠʤ ʠʣʠ 
ʩ ʚʲʥʰʥʠ ʫʝʙ ʨʝʩʫʨʩʠ. ʇʦʚʝʯʝ ʦʪ ʝʜʥʦ ʤʷʩʪʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʤʦʞʝ 
ʦʙʠʢʥʦʚʝʥʦ ʜʘ ʩʝ ʚʢʣʶʯʠ ʚʲʚ ʚʠʨʪʫʘʣʥʘʪʘ ʦʙʠʢʦʣʢʘ. ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʙʫʪʦʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʦʪʠʜʘʪ ʦʪ ʝʜʥʦ ʤʷʩʪʦ ʥʘ ʜʨʫʛʦ ʚ ʧʘʥʦʨʘʤʘʪʘ.  

ʇʨʝʜʠʤʩʪʚʦʪʦ ʥʘ ʪʝʟʠ ʧʘʥʦʨʘʤʥʠ ʚʠʨʪʫʘʣʥʠ ʪʫʨʦʚʝ ʝ, ʯʝ ʪʝ ʥʝ ʩʘ ʩʢʲʧʠ ʠ 
ʢʘʯʝʩʪʚʦʪʦ ʝ ʚʠʩʦʢʦ. ʅʝʜʦʩʪʘʪʲʮʠʪʝ ʩʘ, ʯʝ ʪʝ ʩʘ ʬʠʢʩʠʨʘʥʠ ʢʲʤ ʦʧʨʝʜʝʣʝʥʠ 
ʤʝʩʪʘ ʚ ʧʘʥʦʨʘʤʘʪʘ ʠ ʥʝ  ʤʦʞʝʤ ʜʘ ʧʦʣʫʯʠʤ ʨʝʘʣʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ 
ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʧʨʦʧʦʨʮʠʷʪʘ ʠʣʠ ʦʨʠʝʥʪʘʮʠʷʪʘ. ʉʮʝʥʠʪʝ ʯʝʩʪʦ ʩʘ ʠʟʢʨʠʚʝʥʠ, 
ʟʘ ʜʘ ʠʟʛʣʝʞʜʘʪ ʧʦ-ʛʦʣʝʤʠ ʦʙʝʢʪʠʪʝ, ʪʘʢʘ ʯʝ ʚ ʪʝʟʠ ʩʣʫʯʘʠ ʪʝ ʩʘ ʠʟʤʘʤʥʠ.  

ɻʡʝʞʧʛʡʩʫʬʙʤʦʡ ʩʙʠʮʧʝʣʡ 

ɺʠʜʝʦʚʠʨʪʫʘʣʥʠʪʝ ʨʘʟʭʦʜʢʠ ʩʘ ʚʠʜʝʦ ʩ ʧʲʣʥʦ ʜʚʠʞʝʥʠʝ ʧʦ ʤʷʩʪʦʪʦ. ɿʘ 
ʨʘʟʣʠʢʘ ʦʪ ʧʘʥʦʨʘʤʥʠʪʝ ʚʠʨʪʫʘʣʥʠ ʨʘʟʭʦʜʢʠ ʠ ʯʫʚʩʪʚʦʪʦ ʟʘ ʩʪʘʪʠʯʥʘ ʦʙʚʠʚʢʘ 
ʥʘ ʨʘʟʛʣʝʞʜʘʥʠʷ ʦʙʝʢʪ, ʪʦ ʚʠʜʝʦ ʨʘʟʭʦʜʢʠʪʝ ʩʘ ʪʘʢʘ ʥʘʧʨʘʚʝʥʠ, ʢʘʪʦ ʯʝ ʣʠ 
ʯʦʚʝʢ ʩʝ ʨʘʟʭʦʞʜʘ ʠʟ ʦʙʝʢʪʘ. ʀʟʧʦʣʟʚʘ ʩʝ ʢʘʤʝʨʘ, ʢʦʷʪʦ ʟʘʩʥʝʤʘ ʦʙʝʢʪʘ ʯʨʝʟ 
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ʜʚʠʞʝʥʠʝ ʦʪ ʤʷʩʪʦ ʥʘ ʤʷʩʪʦ. ɺʠʜʝʦ ʨʘʟʭʦʜʢʠʪʝ ʩʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʚʠʞʝʥʠʝ ʩʲʩ 
ʩʢʦʨʦʩʪʪʘ ʥʘ ʨʘʟʭʦʞʜʘʥʝ. ʇʦʩʪʘʚʷ ʩʝ ʧʲʪ ʥʘ ʢʘʤʝʨʘʪʘ, ʢʦʡʪʦ ʧʨʝʚʝʞʜʘ ʟʨʠʪʝʣʷ 
ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʝʥ ʤʘʨʰʨʫʪ.  

ʇʦʣʟʘʪʘ ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʝ, ʯʝ ʩʝ ʩʤʝʥʷ ʪʦʯʢʘʪʘ ʥʘ ʠʟʛʣʝʜ ʧʨʠ ʜʚʠʞʝʥʠʝ ʧʦ 
ʪʦʟʠ ʧʲʪ. ʂʘʪʦ ʥʝʜʦʩʪʘʪʲʢ ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʚʝʯʝ 
ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʠ ʫʤʝʥʠʷ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʠʤ. ʊʫʢ ʧʦʪʨʝʙʠʪʝʣʷʪ ʩʲʱʦ ʪʘʢʘ 
ʥʷʤʘ ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʟʛʣʝʞʜʘʥʝʪʦ. 

3D-ɻʡʩʫʬʙʤʦʡ ʩʙʠʮʧʝʣʡ 

ʏʝʩʪʦ ʠʤʘ ʦʙʲʨʢʚʘʥʝ, ʢʦʛʘʪʦ ʩʪʘʚʘ ʚʲʧʨʦʩ ʟʘ ʩʤʠʩʲʣʘ ʥʘ Ă3D- ʚʠʨʪʫʘʣʥʘ 
ʨʘʟʭʦʜʢʘò. ʊʦʟʠ ʪʝʨʤʠʥ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʣʝʩʥʦ ʦʙʦʟʥʘʯʝʥʠʝ ʥʘ 
Computer Aided Design ʚʠʨʪʫʘʣʥʠ ʨʘʟʭʦʜʢʠ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʚʩʝ ʦʱʝ ʝ ʚ ʥʘʡ-
ʨʘʥʥʘ ʚʲʟʨʘʩʪ, ʥʦ ʧʦʣʫʯʘʚʘ ʚʩʝ ʧʦ-ʛʦʣʷʤʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. ʉʝʛʘ ʤʦʞʝʪʝ ʜʘ 
ʩʝ Ăʨʘʟʭʦʜʠʪʝò ʠʟ ʠʤʦʪ ʚ ʀʥʪʝʨʥʝʪ, ʚʩʝ ʝʜʥʦ ʯʝ ʩʪʝ ʪʘʤ ʣʠʯʥʦ. 
ɺʠʩʦʢʦʢʘʯʝʩʪʚʝʥʦ ʢʦʤʧʶʪʲʨʥʦ ʛʝʥʝʨʠʨʘʥʠ ʢʣʠʧʦʚʝ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʚʠʜʠ ʠ 
ʧʦʯʫʚʩʪʚʘ ʨʝʘʣʠʩʪʠʯʥʦ ʨʘʟʤʝʨʘ ʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʩʛʨʘʜʘʪʘ. 3D-ʨʘʟʭʦʜʢʘʪʘ 
ʝ ʤʥʦʛʦ ʧʦʜʭʦʜʷʱ ʥʘʯʠʥ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʤʫʟʝʠ ʠ ʛʘʣʝʨʠʠ ʚ ʀʥʪʝʨʥʝʪ. 

ʆʩʥʦʚʥʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ 3D-ʚʠʨʪʫʘʣʥʠʪʝ ʨʘʟʭʦʜʢʠ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 
ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʟʛʣʝʞʜʘʥʝʪʦ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. ɺʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ 
ʤʦʞʝ ʜʘ ʨʘʟʛʣʝʜʘ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʦʙʝʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ 
ʩʠ. 

ʅʘʧʨʠʤʝʨ: ʪʘʢʠʚʘ 3D-ʚʠʨʪʫʘʣʥʠ ʨʘʟʭʦʜʢʠ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʩʘʡʪʦʚʝʪʝ ʥʘ 
ʤʫʟʝʷ Louvre [6] ʠ Grand Versailles [4].  

ʊʩʞʝʪʫʛʙ ʠʙ ʩʞʙʤʡʠʡʩʙʦʞ ʦʙ 3D-ʥʧʝʞʤʡ ʡ 3D-ʛʡʠʬʙʤʡʠʙʯʡʸ 

ɿʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ 3D-ʤʦʜʝʣʠ ʠ 3D-ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʪʝʟʠ ʤʦʜʝʣʠ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʜʚʘ ʧʦʜʭʦʜʘ ï ʯʨʝʟ ʩʦʙʩʪʚʝʥ ʩʦʬʪʫʝʨ ʠ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʝʯʝ 
ʛʦʪʦʚ.  

ʅʘʧʨʠʤʝʨ: 3D-ʤʦʜʝʣʲʪ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷʪʘ [2] ʥʘ ʟʘʤʲʢʘ Spish, Slovakia ʝ 
ʫʥʠʚʝʨʩʠʪʝʪʩʢʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ Technical University of Kosice, Slovakia. 

ʉʲʱʝʩʪʚʫʚʘʪ ʤʥʦʛʦ ʩʦʬʪʫʝʨʥʠ ʩʨʝʜʩʪʚʘ, ʢʘʢʪʦ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 3D-
ʤʦʜʝʣʠ, ʪʘʢʘ ʠ ʟʘ ʪʷʭʥʘʪʘ ʚʠʟʫʘʣʠʟʘʮʠʷ. 

ʇʨʠʤʝʨʠ ʟʘ ʩʦʬʪʫʝʨʥʠ ʨʝʰʝʥʠʷ ʟʘ 3D-ʤʦʜʝʣʠʨaʥʝ ʩʘ: 3ds Max (ʥʘʨʠʯʘʥ 
3D Studio MAX), AC3D, Aladdin4D, Blender, Carrara, Cinema 4D, Cobalt, Electric 
Image Animation System, formÅZ, Houdini, Inventor, KeyCreator, Lightray 3D, 
LightWave 3D, MASSIVE, Maya, Modo, NX, Silo, SketchUp Pro, Softimage, 
solidThinking, Solid Edge, SolidWorks, Swift 3D, trueSpace, Vue, ZBrush ʠ ʜʨ. 

ʊʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ: 3ds Max ï ʚʲʚ ʬʠʣʤʠʪʝ, ʪʝʣʝʚʠʟʠʷʪʘ 
ʠ ʚʠʜʝʦ ʠʛʨʠʪʝ, formÅZ ï ʚ ʘʨʭʠʪʝʢʪʫʨʘʪʘ, ʠʥʪʝʨʠʦʨʥʠʷ ʜʠʟʘʡʥ ʠ ʜʠʟʘʡʥʘ ʥʘ 
ʧʨʦʜʫʢʪʠ, Houdini ï ʟʘ ʚʠʟʫʘʣʥʠ ʝʬʝʢʪʠ, Inventor ï ʟʘ ʩʠʤʫʣʘʮʠʠ ʠ ZBrush ï ʟʘ 
ʧʨʘʚʝʥʝ ʥʘ ʩʢʫʣʧʪʫʨʠ.  

http://en.wikipedia.org/wiki/3ds_Max
http://en.wikipedia.org/wiki/AC3D
http://en.wikipedia.org/wiki/Aladdin4D
http://en.wikipedia.org/wiki/Blender_(software)
http://en.wikipedia.org/wiki/Carrara_(software)
http://en.wikipedia.org/wiki/Cinema_4D
http://en.wikipedia.org/wiki/Cobalt_(CAD_program)
http://en.wikipedia.org/wiki/Electric_Image_Animation_System
http://en.wikipedia.org/wiki/Electric_Image_Animation_System
http://en.wikipedia.org/wiki/Form-Z
http://en.wikipedia.org/wiki/Houdini_(software)
http://en.wikipedia.org/wiki/Autodesk_Inventor
http://en.wikipedia.org/w/index.php?title=Kubotek&action=edit&redlink=1
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ʇʦʨʘʜʠ ʪʦʚʘ ʥʷʢʦʠ ʦʪ ʪʷʭ ʩʘ ʤʥʦʛʦ ʪʝʞʢʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʠ ʜʦʩʪʘ ʩʢʲʧʦ 
ʧʣʘʪʝʥʠ ï ʢʘʪʦ 3D studio MAX ʠ AutoCAD. ɼʨʫʛʠ ʧʨʝʜʣʘʛʘʪ ʧʦ-ʦʧʨʦʩʪʝʥʠ 
ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʙʦʪʘ ʠ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʙʝʟʧʣʘʪʥʠ ï ʢʘʪʦ GoogleSketchup7 ʠ 3Dvia.  

ʇʨʠʤʝʨʠ ʟʘ ʩʦʬʪʫʝʨʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ 3D-ʤʦʜʝʣʠ ʢʘʪʦ 
ʚʠʨʪʫʘʣʥʠ ʤʫʟʝʡʥʠ ʨʘʟʭʦʜʢʠ ʩʘ WalkAbout3D, Quest3D ʠ Blink3D.  
ʅʷʢʦʠ ʦʪ ʪʷʭ (ʥʘʧʨ. WalkAbout3D) ʧʨʝʜʣʘʛʘʪ ʝʜʥʘ ʩʲʚʩʝʤ ʨʝʘʣʠʩʪʠʯʥʘ 

ʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘ (ʥʘʧʨ. ʩ ʜʚʠʞʝʥʠʷ ʥʘ ʚʦʜʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ ʥʘ ʤʦʜʝʣʘ), 
ʢʲʜʝʪʦ ʧʦʪʨʝʙʠʪʝʣʷʪ ʜʦʨʠ ʪʨʷʙʚʘ ʜʘ ʦʪʚʘʨʷ ʚʨʘʪʠʪʝ ʥʘ ʧʦʤʝʱʝʥʠʷʪʘ, ʢʦʠʪʦ 
ʞʝʣʘʝ ʜʘ ʨʘʟʛʣʝʜʘ.  

3D-ɻʡʩʫʬʙʤʦʙ ʩʙʮʧʝʣʙ ʦʙ ɾʫʦʧʜʩʙʭʪʣʡʸ ʥʬʠʞʢ ʛ ʜʩ. ʈʤʧʛʝʡʛ 

ɺ ʩʪʘʪʠʷʪʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 3D-ʤʦʜʝʣ ʥʘ 
ɽʪʥʦʛʨʘʬʩʢʠʷ ʤʫʟʝʡ ʚ ʛʨ. ʇʣʦʚʜʠʚ ʠ ʥʝʛʦʚʘʪʘ ʚʠʟʫʘʣʠʟʘʮʠʷʪʘ, ʩ ʮʝʣ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘ ʦʪ ʙʲʜʝʱʠʪʝ ʧʦʩʝʪʠʪʝʣʠ ʥʘ ʤʫʟʝʷ.  

ʇʨʠ ʠʟʙʦʨʘ ʥʘ ʩʦʬʪʫʝʨʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ, ʦʩʚʝʥ ʜʘʣʠ ʝ ʩʚʦʙʦʜʝʥ 
ʠ ʣʝʢ ʟʘ ʠʟʧʦʣʟʚʘʥʝ, ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʢʘʪʦ ʧʲʨʚʠ ʢʨʠʪʝʨʠʡ ʠ ʤʷʩʪʦʪʦ ʥʘ 
ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʚʝʯʝ ʛʦʪʦʚʠʷ 3D-ʤʦʜʝʣ. ʇʦʨʘʜʠ ʝʩʪʝʩʪʚʦʪʦ ʥʘ ʤʦʜʝʣʠʨʘʥʠʷ 
ʦʙʝʢʪ ʠ ʥʝʛʦʚʘʪʘ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʘ ʩʪʦʡʥʦʩʪ, 3D-ʤʦʜʝʣʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʨʘʟʧʦʣʦʞʠ ʥʘ ʩʘʡʪʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʤʫʟʝʡ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʦʪʧʘʜʘʪ ʜʦʩʪʘ 
ʧʦʜʭʦʜʷʱʠ ʩʦʬʪʫʝʨʥʠ ʨʝʰʝʥʠʷ ʢʘʪʦ 3Dvia, ʢʦʠʪʦ ʟʘʧʘʟʚʘʪ  3D-ʤʦʜʝʣʠʪʝ ʥʘ 
ʪʝʭʥʠʪʝ ʩʲʨʚʲʨʠ. ʉʣʝʜ ʦʙʩʪʦʡʥʦ ʧʨʦʫʯʚʘʥʝ GoogleSketchup7 [3] ʝ ʠʟʙʨʘʥ ʟʘ 
ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 3D-ʤʦʜʝʣʠʨʘʥʝʪʦ.  

ɿʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ 3D-ʤʦʜʝʣʘ ʝ ʠʟʙʨʘʥʘ ʧʨʦʛʨʘʤʘʪʘ  Blink3D [1]. ʅʷʢʦʠ 
ʧʨʦʛʨʘʤʠ ʢʘʪʦ WalkAbout3D ʦʪʧʘʜʘʪ ʧʨʠ ʠʟʙʦʨʘ, ʧʦʨʘʜʠ ʪʦʚʘ, ʯʝ ʩʲʟʜʘʚʘʪ exe 
ʬʘʡʣ, ʢʦʡʪʦ ʧʦʪʨʝʙʠʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ ʠʟʪʝʛʣʠ ʥʘ ʩʦʙʩʪʚʝʥʠʷ ʢʦʤʧʶʪʲʨ, ʟʘ ʜʘ ʩʝ 
ʨʘʟʭʦʜʠ.  

 
ʍʡʜʬʩʙ 1. 3D-ʥʧʝʞʤ ʦʙ ɾʫʦʧʜʩʙʭʪʣʡʸ ʥʬʠʞʢ ʛ ʈʤʧʛʝʡʛ (1 ʞʫʙʨ) 
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ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ 3D-ʤʦʜʝʣʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʥʘ ʜʚʘ ʝʪʘʧʘ. ʇʨʠ ʧʲʨʚʠʷ ʝʪʘʧ ʩʝ 
ʧʨʘʚʠ ʤʘʱʘʙʠʨʘʥ ʤʦʜʝʣ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʩʛʨʘʜʘʪʘ, ʘ ʧʨʠ ʚʪʦʨʠʷ ʝʪʘʧ ʩʝ 
ʦʙʣʝʧʷ ʩ ʪʘʧʝʪʠ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʩʥʠʤʢʠ ʥʘ ʦʨʠʛʠʥʘʣʥʠʷ ʦʙʝʢʪ.  

ʅʘ ʌʠʛʫʨʘ 1 ʝ ʧʦʢʘʟʘʥ ʧʲʨʚʠʷʪ ʝʪʘʧ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 3D-ʤʦʜʝʣʘ ʥʘ 
ɽʪʥʦʛʨʘʬʩʢʠʷ ʤʫʟʝʡ ʚ ʛʨ. ʇʣʦʚʜʠʚ, ʘ ʥʘ ʌʠʛʫʨʘ 2 ï ʚʪʦʨʠʷʪ ʝʪʘʧ. ɿʘ ʜʘ ʩʝ 
ʩʨʘʚʥʷʪ ʩʲʟʜʘʜʝʥʠʷ 3D-ʤʦʜʝʣ ʠ ʦʨʠʛʠʥʘʣʥʘʪʘ ʩʛʨʘʜʘ ʥʘ ɽʪʥʦʛʨʘʬʩʢʠʷ ʤʫʟʝʡ ʚ 
ʇʣʦʚʜʠʚ, ʥʘ ʌʠʛʫʨʘ 3 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʩʥʠʤʢʘ ʥʘ ʤʫʟʝʷ.  

 
ʍʡʜʬʩʙ 2. 3D-ʥʧʝʞʤ ʦʙ ɾʫʦʧʜʩʙʭʪʣʡʸ ʥʬʠʞʢ ʛ ʈʤʧʛʝʡʛ (2 ʞʫʙʨ) 

 

 
ʍʡʜʬʩʙ 3. ɾʫʦʧʜʩʙʭʪʣʡ ʥʬʠʞʢ ʛ ʈʤʧʛʝʡʛ (ʪʦʡʥʣʙ) 
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ʀʙʣʤʷʰʞʦʡʞ 

3D-ʚʠʨʪʫʘʣʥʠʪʝ ʨʘʟʭʦʜʢʠ ʧʨʝʜʦʩʪʘʚʷʪ ʝʜʠʥ ʥʘʯʠʥ ʟʘ ʦʥʣʘʡʥ ʜʦʩʪʲʧ ʜʦ 
ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʪʦ ʥʘʩʣʝʜʩʪʚʦ. 3D-ʤʦʜʝʣʲʪ ʟʘʝʜʥʦ ʩ ʩʘʡʪʘ ʥʘ 
ɽʪʥʦʛʨʘʬʩʢʠʷ ʤʫʟʝʡ ʧʨʝʜʣʘʛʘʪ ʨʝʘʣʠʩʪʠʯʝʥ ʥʘʯʠʥ ʟʘ ʨʘʟʛʣʝʞʜʘʥʝ ʠ 
ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʤʫʟʝʷ ʦʱʝ ʧʨʝʜʠ ʜʘ ʙʲʜʝ ʧʦʩʝʪʝʥ.  

ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʠ ʬʠʥʘʥʩʠʨʘʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪ D002-308 
Ăɸʚʪʦʤʘʪʠʟʠʨʘʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʤʝʪʘʜʘʥʥʠ ʟʘ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʩʪʘʥʜʘʨʪʠ ʥʘ 
ʝ-ʜʦʢʫʤʝʥʪʠò. 
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ɹɺʊʋʉɹʃʋ 

ɺ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʝ ʧʨʝʜʣʦʞʝʥ ʤʦʜʝʣ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ 
ʟʘ ʩʪʫʜʝʥʪʠ ʚ ʪʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʠ ʢʦʣʝʞʠ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʤʝʪʦʜʦʣʦʛʠʷ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʝʪʦ, ʦʙʫʯʝʥʠʝʪʦ, ʦʮʝʥʷʚʘʥʝʪʦ, ʦʧʠʪʘ ʥʘ ʘʚʪʦʨʠʪʝ ʩ e_Learning Shell ʠ 
ʧʨʝʧʦʨʲʢʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʘʪʝʤʘʪʠʢʘ, ʧʨʝʧʦʜʘʚʘʥʝ, ʝ-ʦʙʫʯʝʥʠʝ, excel, e-learning  

ɻʓɻɾɽɾʆʁɾ 

ɽʣʝʢʪʨʦʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝ ʧʦʷʚʠ ʥʝ ʤʥʦʛʦ ʦʪʜʘʚʥʘ. ʊʦ ʝ ʧʨʦʜʫʢʪ ʥʘ 
ʩʪʨʝʤʝʞʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ ʜʘ ʥʘʤʝʨʠ ʧʦ-ʙʲʨʟʠ ʠ ʝʬʝʢʪʠʚʥʠ ʥʘʯʠʥʠ ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ. ʇʣʘʪʬʦʨʤʠʪʝ ʠ ʢʦʥʮʝʧʮʠʠʪʝ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʝ ʫʩʲʚʲʨʰʝʥʩʪʚʫʚʘʪ ʠ ʪʷʭʥʦʪʦ 
ʨʘʟʚʠʪʠʝ ʝ ʚ ʩʚʦʷ ʨʘʟʛʘʨ. ʋʯʝʥʠʮʠ ʠ ʩʪʫʜʝʥʪʠ ʧʨʠʚʝʪʩʪʚʫʚʘʪ ʥʝʛʦʚʘʪʘ ʧʦʷʚʘ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʎʝʣʪʘ ʥʘ ʜʦʢʣʘʜʘ ʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʦʧʠʪʘ ʥʘ ʘʚʪʦʨʠʪʝ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ 
ʤʘʪʝʤʘʪʠʢʘ ʚ ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ, ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ ʩ ʠʟʧʦʣʟʚʘʥʝ 
ʥʘ IT ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʤʦʜʝʣ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʟʘ 
ʠʥʞʝʥʝʨʠ, ʢʦʡʪʦ ʜʘ ʧʦʚʠʰʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ, 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝ, ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʫ ʩʪʫʜʝʥʪʠʪʝ, ʠ ʜʘ ʨʘʟʚʠʝ 
ʢʨʝʘʪʠʚʥʦ ʠ ʛʣʦʙʘʣʥʦ ʤʠʩʣʝʥʝ. 

ʌʐɾɺʆʁ ɽʁʊʏʁʈʄʁʆʁ 

ɺ ʪʝʭʥʠʯʝʩʢʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʫʯʝʙʥʠʪʝ ʧʣʘʥʦʚʝ ʟʘ ʨʘʟʣʠʯʥʠ ʩʧʝʮʠʘʣʥʦʩʪʠ 
ʚʢʣʶʯʚʘʪ ʦʙʠʢʥʦʚʝʥʦ ʦʪ ʪʨʠ ʜʦ ʧʝʪ ʢʫʨʩʘ, ʩ ʚʲʧʨʦʩʠ ʦʪ ʩʣʝʜʥʠʪʝ ʨʘʟʜʝʣʠ ʥʘ 
ʤʘʪʝʤʘʪʠʢʘʪʘ: ʃʠʥʝʡʥʘ ʘʣʛʝʙʨʘ, ɸʥʘʣʠʪʠʯʥʘ ʛʝʦʤʝʪʨʠʷ, ʄʘʪʝʤʘʪʠʯʝʩʢʠ 
ʘʥʘʣʠʟ, ʀʥʪʝʛʨʘʣʥʦ ʩʤʷʪʘʥʝ, ɼʠʬʝʨʝʥʮʠʘʣʥʠ ʫʨʘʚʥʝʥʠʷ, ɺʝʢʪʦʨʝʥ ʘʥʘʣʠʟ, 
ʂʦʤʧʣʝʢʩʝʥ ʘʥʘʣʠʟ, ʈʝʜʦʚʝ ʥʘ ʌʫʨʠʝ, ʆʧʝʨʘʮʠʦʥʥʦ ʩʤʷʪʘʥʝ, ʏʠʩʣʝʥʠ ʤʝʪʦʜʠ, 
ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ; ʊʝʦʨʠʷ ʥʘ ʚʝʨʦʷʪʥʦʩʪʠʪʝ, ʇʨʠʣʦʞʥʘ ʩʪʘʪʠʩʪʠʢʘ. 

ʊʋʉʌʃʋʌʉɹ ʆɹ ʌʐɾɺʆʁʘ ʈʉʇʏɾʊ 

ʋʯʝʙʥʠʷʪ ʧʨʦʮʝʩ ʚʢʣʶʯʚʘ ʣʝʢʮʠʠ, ʩʝʤʠʥʘʨʥʠ ʫʧʨʘʞʥʝʥʠʷ ʠ ʝʚʝʥʪʫʘʣʥʦ 
ʣʘʙʦʨʘʪʦʨʥʠ ʫʧʨʘʞʥʝʥʠʷ ʩʲʩ ʩʝʜʤʠʯʝʥ ʭʦʨʘʨʠʫʤ ʥʘʡ-ʯʝʩʪʦ 3 + 2 + 1 ʯʘʩʘ. 
ʆʩʦʙʝʥʦ ʚʘʞʥʦ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʝ ʧʦʜʨʝʜʙʘʪʘ ʥʘ ʣʝʢʮʠʠ, 
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ʩʝʤʠʥʘʨʥʠ ʫʧʨʘʞʥʝʥʠʷ ʠ ʣʘʙʦʨʘʪʦʨʥʠ ʫʧʨʘʞʥʝʥʠʷ ʚ ʩʝʜʤʠʯʥʠʷ ʨʘʟʧʠʩ. 
ʇʨʘʢʪʠʢʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʦʙʫʯʝʥʠʝʪʦ ʝ ʧʦ-ʝʬʝʢʪʠʚʥʦ ʧʨʠ ʧʦ-ʛʦʣʷʤʘ ʤʦʜʫʣʥʦʩʪ 
ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʝ ʦʪʨʘʟʷʚʘ ʚʲʨʭʫ ʩʪʫʜʝʥʪʠʪʝ 
ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʦ ʰʝʩʪ ʠ ʧʦʚʝʯʝ ʜʠʩʮʠʧʣʠʥʠ. 

ʌʐɾɺʆʁ ʀɹʄʁ 

ɺʩʠʯʢʠ ʟʘʣʠ ʪʨʷʙʚʘ ʜʘ ʩʘ ʩʥʘʙʜʝʥʠ ʩ ʙʷʣʘ ʜʲʩʢʘ, ʠʥʪʝʨʥʝʪ, ʤʫʣʪʠʤʝʜʠʡʥʠ 
ʧʨʦʝʢʪʦʨʠ ʠ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤ ʝʢʨʘʥ, ʮʝʥʪʨʘʣʥʦ ʨʘʟʧʦʣʦʞʝʥ ʥʘʜ ʜʲʩʢʘʪʘ. ɸʢʦ 
ʟʘʣʘʪʘ ʟʘ ʣʝʢʮʠʠ ʝ ʛʦʣʷʤʘ, ʝ ʥʘʣʦʞʠʪʝʣʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʠʢʨʦʬʦʥ, 
ʪʦʥʢʦʣʦʥʠ ʠ ʜʚʘ ʝʢʨʘʥʘ. ʇʨʠʤʝʨʠ ʟʘ ʧʦʜʭʦʜʷʱʠ ʟʘʣʠ ʟʘ ʣʝʢʮʠʠ, ʩʝʤʠʥʘʨʥʠ ʠ 
ʣʘʙʦʨʘʪʦʨʥʠ ʫʧʨʘʞʥʝʥʠʷ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʦ ʥʘ ʌʠʛ. 1, ʌʠʛ. 2 ʠ ʌʠʛ. 3. 

 

 

 

ʊʋʉɹʆʁʏɹ ʆɹ ɽʁʊʏʁʈʄʁʆɹʋɹ 
ʉʪʨʘʥʠʮʘʪʘ ʥʘ ʝʜʥʘ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ ʚ eïLearning Shell ʩʲʜʲʨʞʘ 

ʣʠʥʢʦʚʝʪʝ: ɸʥʦʪʘʮʠʷ, ʋʯʝʙʥʘ ʧʨʦʛʨʘʤʘ, ʃʠʪʝʨʘʪʫʨʘ, ʃʝʢʮʠʠ, ʊʝʩʪʦʚʝ, 
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ʋʧʨʘʞʥʝʥʠʷ, ɿʘʜʘʯʠ, ʈʲʢʦʚʦʜʩʪʚʦ, ɻʨʘʬʠʢ (ʉʝʜʤʠʯʝʥ ʨʘʟʧʠʩ), ʂʦʥʩʧʝʢʪ, 
ʇʨʝʧʦʜʘʚʘʪʝʣ, ʉʲʦʙʱʝʥʠʷ, ʌʦʨʫʤ, ʉʪʘʪʠʩʪʠʢʘ [2],[3]. 

 

ʎʝʣʝʩʲʦʙʨʘʟʥʦ ʝ ʩʪʨʘʥʠʮʘʪʘ ʜʘ ʩʝ ʜʦʧʲʣʥʠ ʠ ʩʲʩ ʩʣʝʜʥʠʪʝ ʣʠʥʢʦʚʝ: 
ʂʫʨʩʦʚʠ ʟʘʜʘʯʠ, ʂʫʨʩʦʚʠ ʧʨʦʝʢʪʠ, ʄʘʪʨʠʮʘ ʥʘ ʢʦʤʧʝʪʝʥʮʠʠʪʝ, ʏʝʩʪʦ ʟʘʜʘʚʘʥʠ 
ʚʲʧʨʦʩʠ (ʩ ʦʪʛʦʚʦʨʠ), ʉʠʩʪʝʤʘ ʟʘ ʦʮʝʥʷʚʘʥʝ, ʈʝʟʫʣʪʘʪʠ ʦʪ ʪʝʩʪʦʚʝ ʠ ʠʟʧʠʪʠ, ʘ 
ʚ ʨʘʟʧʠʩʘ ʥʘ ʟʘʥʷʪʠʷʪʘ ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʥʣʘʡʥ ʢʦʥʩʫʣʪʘʮʠʠ. 

ʊʋʉʌʃʋʌʉɹ ʆɹ ʄɾʃʏʁʁʋɾ 

ʆʩʥʦʚʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʣʝʢʮʠʠʪʝ ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ ʧʨʝʟʝʥʪʘʮʠʷ ʚ 
PowerPoint ʬʦʨʤʘʪ, ʥʦ ʯʘʩʪ ʦʪ ʣʝʢʮʠʠʪʝ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʠ ʧʦ ʪʨʘʜʠʮʠʦʥʝʥ ʥʘʯʠʥ 
ʥʘ ʜʲʩʢʘʪʘ. ʃʝʢʮʠʠʪʝ ʩʝ ʧʨʠʜʲʨʞʘʪ ʢʲʤ ʩʣʝʜʥʘʪʘ ʩʪʨʫʢʪʫʨʘ [1]: 

ʏʞʤ ʦʙ ʤʞʣʯʡʸʫʙ. ʅʘʢʨʘʪʢʦ ʩʝ ʩʲʦʙʱʘʚʘ ʪʝʤʘʪʘ ʠ ʮʝʣʪʘ ʥʘ ʣʝʢʮʠʷʪʘ. 

ʊʳʝʳʩʟʙʦʡʞ ʦʙ ʤʞʣʯʡʸʫʙ. ʇʨʝʜʩʪʘʚʷ ʩʝ ʢʨʘʪʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʣʝʢʮʠʷʪʘ. 

ɻʳʛʞʝʞʦʡʞ. ʇʨʘʚʠ ʩʝ ʤʦʪʠʚʠʨʘʱʦ ʚʲʚʝʜʝʥʠʝ, ʢʦʝʪʦ ʜʘ ʟʘʦʩʪʨʠ ʚʥʠʤʘʥʠʝʪʦ 
ʥʘ ʘʫʜʠʪʦʨʠʷʪʘ. 
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ʅʘʧʨʠʤʝʨ, ʥʘ ʣʝʢʮʠʷʪʘ ʟʘ ʜʝʪʝʨʤʠʥʘʥʪʠ, ʩʝ ʜʦʢʘʟʚʘ, ʯʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʜʝʪʝʨʤʠʥʘʥʪʘ ʦʪ ʚʪʦʨʠ ʨʝʜ ʝ ʨʘʚʥʘ ʥʘ ʦʨʠʝʥʪʠʨʘʥʦʪʦ ʣʠʮʝ ʥʘ ʫʩʧʦʨʝʜʥʠʢʘ, 
ʧʦʩʪʨʦʝʥ ʚʲʨʭʫ ʚʝʢʪʦʨʠʪʝ ʩ ʢʦʤʧʦʥʝʥʪʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʩʲʦʪʚʝʪʥʦ ʥʘ ʧʲʨʚʠ ʠ 
ʚʪʦʨʠ ʨʝʜ ʥʘ ʜʝʪʝʨʤʠʥʘʥʪʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʠʟʚʝʞʜʘ ʬʦʨʤʫʣʘʪʘ ʥʘ Meister-
Gauss ʟʘ ʥʘʤʠʨʘʥʝ ʣʠʮʝʪʦ ʥʘ ʧʨʦʩʪʘ ʟʘʪʚʦʨʝʥʘ ʥʘʯʫʧʝʥʘ ʣʠʥʠʷ, ʘ ʩ ʧʦʤʦʱʪʘ 
ʥʘ ʧʦʩʣʝʜʥʘʪʘ ʠ ʢʘʨʪʠ ʦʪ Google.maps ʩʪʫʜʝʥʪʠʪʝ ʤʦʛʘʪ ʜʘ ʧʨʝʩʤʝʪʥʘʪ ʣʠʮʘʪʘ 
ʥʘ ʧʨʦʠʟʚʦʣʥʠ ʧʣʦʱʠ - ʟʝʤʝʜʝʣʩʢʠ ʟʝʤʠ, ʧʘʨʢʦʚʝ, ʛʦʨʩʢʠ ʤʘʩʠʚʠ, ʞʠʣʠʱʥʠ 
ʨʘʡʦʥʠ, ʚʦʜʥʠ ʧʣʦʱʠ ʠ ʜʨʫʛʠ.  

ɼʞʧʥʞʫʩʡʰʦʙ ʡʦʫʞʩʨʩʞʫʙʯʡʸ. ʅʘʙʣʷʛʘ ʩʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ 
ʧʦʩʪʘʚʝʥʘʪʘ ʟʘʜʘʯʘ. 

ʍʧʫʧʜʙʤʞʩʡʸ ʪ ʨʩʡʤʧʟʞʦʡʸ. ʈʘʟʛʣʝʞʜʘ ʩʝ, ʩ ʤʦʪʠʚʠʨʘʱʘ ʮʝʣ, ʬʦʪʦʛʘʣʝʨʠʷ 
ʥʘ ʨʝʘʣʥʠ ʧʨʠʣʦʞʝʥʠʷ ʩʚʲʨʟʘʥʠ ʩ ʪʝʤʘʪʘ ʥʘ ʣʝʢʮʠʷʪʘ. 

  



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 172 

  

ʋʞʧʩʞʫʡʰʦʧ ʦʙʝʜʩʙʟʝʙʦʞ. 

ʆʩʥʦʚʥʠ ʠʜʝʠ. ʌʦʢʫʩʠʨʘ ʩʝ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚʲʨʭʫ ʦʩʥʦʚʥʘʪʘ ʠʜʝʷ 
ʥʘ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʪʝʤʘ. 

  
ɼʝʪʘʡʣʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ. ʇʨʝʜʩʪʘʚʷʪ ʩʝ ʜʝʪʘʡʣʥʠ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠ ̫ʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʚ ʣʝʩʥʦ ʨʘʟʙʠʨʘʝʤ ʬʦʨʤʘʪ. 
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ʊʝʦʨʝʪʠʯʥʠ ʨʝʟʫʣʪʘʪʠ. ʇʨʝʜʩʪʘʚʷʪ ʩʝ ʧʦʣʫʯʝʥʠʪʝ ʪʝʦʨʝʪʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʚ 
ʨʘʟʣʠʯʥʠ ʥʘʛʣʝʜʥʠ ʨʝʜʘʢʮʠʠ. 

  
ʇʪʦʧʛʦʡ ʨʩʙʛʡʤʙ ʡ ʭʧʩʥʬʤʡ. ʅʘ ʦʪʜʝʣʥʠ ʩʣʘʡʜʦʚʝ ʩʝ ʦʧʠʩʚʘʪ ʦʩʥʦʚʥʠʪʝ 
ʧʨʘʚʠʣʘ ʠ ʬʦʨʤʫʣʠ. 

ʉʞʱʙʛʙʦʞ ʦʙ ʧʪʦʧʛʦʡ ʠʙʝʙʰʡ. ʈʝʰʘʚʘʪ ʩʝ ʦʩʥʦʚʥʠ ʟʘʜʘʯʠ ʥʘ ʜʲʩʢʘʪʘ. ʅʘ 
ʩʪʫʜʝʥʪʠʪʝ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʤʘʪʝʨʠʘʣʠ ʧʦ ʪʝʤʘʪʘ ʟʘ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ ʚ doc, rtf, 
xls, ppt ʠʣʠ flv ʬʦʨʤʘʪʠ ʥʘ ʩʪʨʘʥʠʮʘʪʘ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ [3]. 

ʉʞʱʙʛʙʦʞ ʦʙ ʠʙʝʙʰʡ ʪ ʣʧʥʨʷʫʳʩ. ʉʣʝʜ ʨʝʰʝʥʠʝʪʦ ʥʘ ʜʲʩʢʘʪʘ, ʟʘʜʘʯʘʪʘ ʩʝ 
ʨʝʰʘʚʘ ʩ Excel ʠ ʨʝʰʝʥʠʝʪʦ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ. ʂʘʪʦ ʧʨʘʚʠʣʦ ʧʦʯʪʠ ʚʠʥʘʛʠ ʩʝ 
ʟʘʧʦʯʚʘ ʦʪ ʙʷʣ ʣʠʩʪ. 

  
ɽʞʥʧʦʪʫʩʙʯʡʡ ʠʙ ʪʥʡʪʳʤ ʡ ʛʤʡʸʦʡʞ ʦʙ ʨʙʩʙʥʞʫʩʡ, ʰʩʞʠ ʡʠʨʧʤʠʛʙʦʞ ʦʙ 

ʪʣʩʧʤʚʙʩʧʛʞ. ʉʣʝʜ ʨʝʰʝʥʠʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ ʩ Excel, ʩ ʦʩʥʦʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ 
ʟʘʜʘʯʘʪʘ ʩʝ ʚʤʲʢʚʘʪ ʠ ʩʚʲʨʟʚʘʪ ʝʜʠʥ ʠʣʠ ʥʷʢʦʣʢʦ ʩʢʨʦʣʙʘʨʘ, ʢʦʠʪʦ ʩʝ 
ʥʘʩʪʨʦʡʚʘʪ ʧʦ ʧʦʜʭʦʜʷʱ ʥʘʯʠʥ, ʩ ʮʝʣ ʜʝʤʦʥʩʪʨʠʨʘʥʝ ʩʤʠʩʲʣʘ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ 
ʨʘʟʣʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ. 
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ʇʪʦʧʛʦʡ ʭʬʦʣʯʡʡ ʛ Excel. ʆʧʠʩʚʘʪ ʩʝ ʠʟʧʦʣʟʚʘʥʠʪʝ ʚ ʣʝʢʮʠʷʪʘ ʬʫʥʢʮʠʠ ʚ 
Excel ʠ ʘʣʛʦʨʠʪʲʤ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ. 

ɽʞʥʧʦʪʫʩʙʯʡʡ. 

ɺʠʨʪʫʘʣʥʠ ʩʠʤʫʣʘʮʠʠ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʩʧʝʮʠʘʣʥʠ ʩʦʬʪʫʝʨʥʠ ʩʠʤʫʣʘʪʦʨʠ ʟʘ 
ʜʝʤʦʥʩʪʨʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʦʨʝʪʠʯʥʠ ʨʝʟʫʣʪʘʪʠ. ʅʘʧʨʠʤʝʨ: ɺʠʨʪʫʘʣʝʥ ʙʦʨʜ 
ʥʘ ɻʘʣʪʦʥ, ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʟʚʘʜʢʦʚʦ ʩʨʝʜʥʦ, ʎʝʥʪʨʘʣʥʘ ʛʨʘʥʠʯʥʘ ʪʝʦʨʝʤʘ, 
ʇʦʣʠʥʦʤʠ ʥʘ ʊʝʡʣʦʨ, ʈʘʜʠʫʩ ʥʘ ʢʨʠʚʠʥʘ ʠ ʜʨʫʛʠ. 

ʇʨʦʬʝʩʠʦʥʘʣʝʥ ʩʦʬʪʫʝʨ. ɼʝʤʦʥʩʪʨʠʨʘ ʩʝ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʠʟʫʯʘʚʘʥʠʷ 
ʤʘʪʝʨʠʘʣ ʧʨʠ ʨʘʙʦʪʘ ʩʲʩ SolidWorks, AutoCAD ʠ ʜʨʫʛʠ ʧʨʦʜʫʢʪʠ. 

  

ʀʤʧʨʦʚʠʟʠʨʘʥʠ ʜʝʤʦʥʩʪʨʘʮʠʠ. ʇʨʘʚʷʪ ʩʝ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘ ʠʜʝʠʪʝ ʥʘ 
ʨʘʟʛʣʝʜʘʥʠʪʝ ʤʝʪʦʜʠ, ʚ ʢʦʠʪʦ ʫʯʘʩʪʚʫʚʘʪ ʩʣʫʯʘʡʥʦ ʠʟʙʨʘʥʠ ʩʪʫʜʝʥʪʠ ʠ 
ʩʧʝʮʠʘʣʝʥ ʨʝʢʚʠʟʠʪ. ʅʘʧʨʠʤʝʨ ʥʘ ʌʠʛ. 4 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʜʝʤʦʥʩʪʨʘʮʠʷ ʥʘ 
ʩʭʝʤʘʪʘ ʧʦ ʢʦʷʪʦ ʨʘʙʦʪʠ GPS ʩʠʩʪʝʤʘʪʘ, ʘ ʥʘ ʌʠʛ. 5 ʥʘʯʠʥʘ ʧʦ ʢʦʡʪʦ ʩʝ 
ʩʲʟʜʘʚʘ 3D ʛʨʘʬʠʢʘʪʘ. 
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WEB ʜʝʤʦʥʩʪʨʘʮʠʠ.  ʇʦʢʘʟʚʘʪ ʩʝ ʜʝʤʦʥʩʪʨʘʮʠʠ ʦʪ ʠʥʪʝʨʥʝʪ [4],[5] [6],[7] 

ʠʣʶʩʪʨʠʨʘʱʠ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ. 

    
ɺʠʜʝʦ ʜʝʤʦʥʩʪʨʘʮʠʷ. ʇʦʢʘʟʚʘ 5 - 10 ʤʠʥʫʪʝʥ ʫʯʝʙʝʥ ʬʠʣʤ, ʜʝʤʦʥʩʪʨʠʨʘʱ 
ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ. 

    
ʁʦʫʞʩʛʷʫʙ. ʉʲʩ ʩʧʝʮʠʘʣʠʩʪʠ, ʩ ʠʟʪʲʢʥʘʪʠ ʫʯʝʥʠ; ʩ ʚʲʟʧʠʪʘʥʠʮʠ ʥʘ ʊʋ. 

ʁʪʫʧʩʡʰʞʪʣʡ ʧʚʠʧʩ. ʇʨʘʚʠ ʩʝ ʭʨʦʥʦʣʦʛʠʯʝʥ ʦʙʟʦʨ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʩʧʝʮʠʘʣʥʠ ʭʨʦʥʦʣʦʛʠʯʥʠ ʣʝʥʪʠ 
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ʈʩʞʝʡʠʛʡʣʙʫʞʤʪʫʛʙ ʠʙ ʩʙʠʛʡʫʡʞ ʨʧʫʞʦʯʡʙʤʙ ʦʙ ʪʫʬʝʞʦʫʡʫʞ. 

ʇʨʦʛʨʘʤʝʥ ʢʦʜ. ʇʨʠʤʝʨ ʩ ʬʨʘʛʤʝʥʪ ʦʪ ʢʦʜ, ʢʦʡʪʦ ʨʝʘʣʠʟʠʨʘ ʘʣʛʦʨʠʪʲʤʘ ʟʘ 
LU ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʝʦʩʦʙʝʥʘ ʤʘʪʨʠʮʘ ɸ: 

 
ɿʘʜʘʯʠ ʩ ʧʦʚʠʰʝʥʘ ʪʨʫʜʥʦʩʪ. ʎʝʣʪʘ ʝ ʜʘ ʩʝ ʨʘʟʚʠʝ ʧʦʪʝʥʮʠʘʣʘ ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ. 

   

ʊʳʫʩʬʝʦʡʰʞʪʫʛʧ ʥʞʟʝʬ ʨʩʞʨʧʝʙʛʙʫʞʤ ʡ ʪʫʬʝʞʦʫʡ. 

ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʝʙʥʠʪʝ ʫʝʙ ʨʝʩʫʨʩʠ. ʉʲʱʝʩʪʚʫʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ 
ʜʦʧʲʣʥʠʪʝʣʥʠ ʨʝʩʫʨʩʠ ʚ Internet ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʝʣʝʢʪʨʦʥʥʠ ʫʯʝʙʥʠʮʠ, ʛʨʘʬʠʯʥʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ ʬʠʣʤʠ ʠ ʜʨʫʛʠ. 

ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ. ʉʲʱʝʩʪʚʫʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʦʙʫʯʘʚʘʥʠʪʝ ʩʪʫʜʝʥʪʠ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ 
ʤʘʪʝʨʠʘʣʠ ʩ ʘʪʨʘʢʪʠʚʥʠ ʘʥʠʤʘʮʠʠ, ʝʬʝʢʪʠ, ʧʨʝʭʦʜʠ, ʜʦʙʘʚʷʥʝ ʥʘ ʭʠʧʝʨʚʨʲʟʢʠ 
ʠ ʪ.ʥ. ʧʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠʣʠ ʧʦ ʪʷʭʥʘ ʠʥʠʮʠʘʪʠʚʘ. 

ʃʬʩʪʧʛʡ ʠʙʝʙʰʡ. ɿʘ ʚʩʝʢʠ ʨʘʟʜʝʣ ʥʘ ʢʫʨʩʘ ʩʝ ʜʘʚʘʪ ʢʫʨʩʦʚʠ ʟʘʜʘʯʠ, ʧʦʯʪʠ 
ʝʜʥʦʪʠʧʥʠ, ʥʦ ʩ ʨʘʟʣʠʯʥʠ ʯʠʩʣʘ. ʊʝ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʥʘ ʩʝʤʠʥʘʨʥʠ ʫʧʨʘʞʥʝʥʠʷ 
ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʚ ʢʲʱʠ. 
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ʃʬʩʪʧʛ ʨʩʧʞʣʫ. ʂʫʨʩʦʚʠʷʪ ʧʨʦʝʢʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʣʠ ʧʦ ʠʥʠʮʠʘʪʠʚʘ ʦʪ ʩʪʫʜʝʥʪʘ. ʊʝʤʘʪʘ ʤʫ ʪʨʷʙʚʘ ʜʘ ʝ 
ʦʨʠʛʠʥʘʣʥʘ ʠ ʜʘ ʩʝ ʦʪʥʘʩʷ ʜʦ ʠʟʫʯʘʚʘʥʠʷ ʤʘʪʝʨʠʘʣ. ɺ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 
ʢʫʨʩʦʚʠʷ ʧʨʦʝʢʪ ʤʦʞʝ ʜʘ ʫʯʘʩʪʚʫʚʘ ʠ ʛʨʫʧʘ ʦʪ ʩʪʫʜʝʥʪʠ. ʇʨʝʜʩʪʘʚʷʥʝʪʦ ʠ 
ʟʘʱʠʪʘʪʘ ʥʘ ʢʫʨʩʦʚʠʪʝ ʧʨʦʝʢʪʠ ʩʪʘʚʘ ʩ ʤʫʣʪʠʤʝʜʠʷ ʠ ʧʫʙʣʠʯʥʦ. 

ɾʨʡʤʧʜ. ʇʨʘʚʠ ʩʝ ʢʨʘʪʲʢ ʧʨʝʛʣʝʜ ʥʘ ʨʘʟʛʣʝʜʘʥʘʪʘ ʪʝʤʘ. 

ʉʞʰʦʡʣ ʦʙ ʫʞʩʥʡʦʡʫʞ. ʉʲʜʲʨʞʘ ʩʧʠʩʲʢ ʥʘ ʥʦʚʠʪʝ ʧʦʥʷʪʠʷ ʚ ʣʝʢʮʠʷʪʘ ʩ 
ʭʠʧʝʨʚʨʲʟʢʠ ʢʲʤ ʩʲʦʪʚʝʪʥʠʪʝ ʜʝʬʠʥʠʮʠʠ. 

ʊɾʅʁʆɹʉʆʁ ʁ ʄɹɺʇʉɹʋʇʉʆʁ ʌʈʉɹɿʆɾʆʁʘ 

ʇʨʘʚʠ ʩʝ ʢʨʘʪʲʢ ʧʨʝʛʣʝʜ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʪʠʧʦʚʝ 
ʟʘʜʘʯʠ ʦʪ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʪʝʤʘ. ɿʘʜʘʯʠʪʝ ʦʪ ʩʝʤʠʥʘʨʠʪʝ ʩʝ ʨʝʰʘʚʘʪ ʩ ʧʦʤʦʱʪʘ 
ʥʘ ʢʦʤʧʶʪʲʨ, ʚʠʟʫʘʣʠʟʠʨʘʪ ʩʝ ʩʲʦʪʚʝʪʥʠʪʝ ʨʝʰʝʥʠʷ, ʦʩʤʠʩʣʷ ʩʝ ʩʤʠʩʲʣʘ ʠ 
ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ. ʅʘ ʪʝʟʠ ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʨʝʰʘʚʘʪ ʠ 
ʢʫʨʩʦʚʠ ʟʘʜʘʯʠ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʧʨʘʚʷʪ ʪʝʩʪʦʚʝ.  

ʅɾʋʇɽʇʄʇɼʁʘ ʆɹ ʇʏɾʆʘɻɹʆɾʋʇ 

ʆʢʦʥʯʘʪʝʣʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʩʪʫʜʝʥʪʘ ʩʝ ʬʦʨʤʠʨʘ ʦʪ ʧʨʝʜʩʪʘʚʷʥʝ ʤʫ ʥʘ: 
ʂʫʨʩʦʚʠ ʟʘʜʘʯʠ, ʂʫʨʩʦʚʠ ʧʨʦʝʢʪʠ, ʃʝʢʮʠʠ, ʉʝʤʠʥʘʨʥʠ ʟʘʥʷʪʠʷ, ʃʘʙʦʨʘʪʦʨʥʠ 
ʟʘʥʷʪʠʷ, ʀʟʥʝʥʘʜʚʘʱʠ ʪʝʩʪʦʚʝ, ʇʣʘʥʠʨʘʥʠ ʪʝʩʪʦʚʝ, ʌʠʥʘʣʝʥ ʠʟʧʠʪ. 

ʌʦʨʤʫʣʘʪʘ ʟʘ ʢʨʘʡʥʘ ʦʮʝʥʢʘ ʟʘʚʠʩʠ ʦʪ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ 
ʜʠʩʮʠʧʣʠʥʘʪʘ. 

ʀɹʃʄʗʐɾʆʁɾ 

ʅʘʪʨʫʧʘʥʠʷʪ ʦʧʠʪ ʧʦʢʘʟʚʘ, ʯʝ ʧʨʝʜʣʦʞʝʥʠʷʪ ʤʦʜʝʣ ʦʩʠʛʫʨʷʚʘ ʝʬʝʢʪʠʚʝʥ 
ʜʦʩʪʲʧ ʜʦ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʣʝʩʥʘ ʘʢʪʫʘʣʠʟʘʮʠʷ ʠ ʚʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪ ʥʘ 
ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʘʯʝʩʪʚʝʥʠ ʢʦʥʩʫʣʪʘʮʠʠ. ʄʦʜʝʣʲʪ ʬʦʢʫʩʠʨʘ 
ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʚʲʨʭʫ ʠʜʝʠ, ʨʘʟʚʠʚʘ ʪʷʭʥʦʪʦ ʤʥʦʛʦʩʪʨʘʥʥʦ ʠ 
ʢʨʝʘʪʠʚʥʦ ʤʠʩʣʝʥʝ, ʩʲʟʜʘʚʘ ʘʪʤʦʩʬʝʨʘ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, ʜʦʧʫʩʢʘ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʠʟʥʝʥʘʜʠ, ʫʣʝʩʥʷʚʘ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣ ʠ ʩʪʫʜʝʥʪʠ. 

ʄʁʋɾʉɹʋʌʉɹ 

[1]  Farlow S., Haggard G.: Applied mathematics - Random House, New York, 1988. 

[2]  http://e-shell.tu-plovdiv.bg/ 

[3]  http://e-shell.tu-plovdiv.bg/subjects/_index.php?cid=933193510181 

[4]  http://mathworld.wolfram.com/ 

[5]  http://demonstrations.wolfram.com/ 

[6]  http://www.professores.uff.br/hjbortol/arquivo/2007.1/qs/quadric-surfaces 

[7]  http://www.falstad.com/mathphysics.html 

http://www.ecdlbg.org/
http://www.ecdlbg.org/


ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 178 

ɹʋHENA ɻ ʈʇʅʇʒ ʆɹ ʊʓɻʉɾʅɾʆʆʇʋʇ ʌʆʁɻɾʉʊʁʋɾʋʊʃʇ ʇɺʉɹʀʇɻɹʆʁɾ 

ɽʢʘʪʝʨʠʥʘ ɼʠʢʦʚʘ, ɼʘʥʠʝʣʘ ɸʪʘʥʘʩʦʚʘ 

ʎʝʥʪʨʘʣʥʘ ʙʠʙʣʠʦʪʝʢʘ ʥʘ ɹɸʅ 

ʅʘʟʚʘʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʘ ï ɸTHENA ï ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʲʢʨʘʱʝʥʠʝ ʦʪ ʬʨʘʟʘ ʥʘ 
ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ,1 ʢʦʷʪʦ, ʙʫʢʚʘʣʥʦ ʧʨʝʚʝʜʝʥʘ ʥʘ ʙʲʣʛʘʨʩʢʠ ʦʟʥʘʯʘʚʘ ñɼʦʩʪʲʧ ʜʦ 
ʤʨʝʞʠ, ʩʚʲʨʟʘʥʠ ʩ ʝʚʨʦʧʝʡʩʢʦʪʦ ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦò. (ɺʞ. ʠ ʦʬʠʮʠʘʣʥʠʷ 
ʫʝʙʩʘʡʪ: http://www.athenaeurope.org/) 

 
ʆʩʥʦʚʥʘ ʥʘʩʦʢʘ ʥʘ ʧʨʦʝʢʪʘ ʝ ʜʘ ʩʲʜʝʡʩʪʚʘ ʥʘ ʧʦ-ʛʦʣʝʤʠʷ ʝʚʨʦʧʝʡʩʢʠ 

ʧʨʦʝʢʪ Europeana2 ï ʜʘ ʩʲʙʠʨʘ ʜʠʛʠʪʘʣʥʦ ʩʲʜʲʨʞʘʥʠʝ ʦʪ ʢʫʣʪʫʨʥʠʪʝ 
ʠʥʩʪʠʪʫʮʠʠ ʠ ʜʘ ʛʦ ʠʥʪʝʛʨʠʨʘ ʚ ʥʝʛʦ. ʀ ʜʚʘʪʘ ʧʨʦʝʢʪʘ ʩʘ ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ 
ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʩ ʮʝʣ ʙʦʛʘʪʦʪʦ ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ, ʩʲʭʨʘʥʷʚʘʥʦ ʚ 
ʭʠʣʷʜʠ ʠʥʩʪʠʪʫʮʠʠ ʠʟ ɽʚʨʦʧʘ, ʜʘ ʙʲʜʝ ʙʲʨʟʦ ʠ ʣʝʩʥʦ ʜʦʩʪʲʧʥʦ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠ 
ʦʪ ʮʷʣ ʩʚʷʪ. 
ʇʨʦʝʢʪ ɸTHENA ʩʪʘʨʪʠʨʘ ʥʘ 1 ʥʦʝʤʚʨʠ 2008 ʛ., ʱʝ ʧʨʦʜʲʣʞʠ 30 ʤʝʩʝʮʘ ʠ 

ʩʝ ʢʦʦʨʜʠʥʠʨʘ ʦʪ ʀʪʘʣʠʘʥʩʢʦʪʦ ʤʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʢʫʣʪʫʨʘʪʘ. ɺ ʧʨʦʝʢʪʘ ʫʯʘʩʪʚʘʪ 
20 ʩʪʨʘʥʠ ʯʣʝʥʢʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (ɹʝʣʛʠʷ, ɹʲʣʛʘʨʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 
ɽʩʪʦʥʠʷ, ʌʠʥʣʘʥʜʠʷ, ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ɻʲʨʮʠʷ, ʋʥʛʘʨʠʷ, ʀʪʘʣʠʷ, ʂʠʧʲʨ, 
ʃʘʪʚʠʷ, ʃʶʢʩʝʤʙʫʨʛ, ʇʦʣʰʘ, ʈʫʤʲʥʠʷ, ʉʣʦʚʘʢʠʷ, ʉʣʦʚʝʥʠʷ, ʍʦʣʘʥʜʠʷ, 
ʏʝʰʢʘʪʘ ʨʝʧʫʙʣʠʢʘ ʠ ʐʚʝʮʠʷ) ʠ ʪʨʠ ʩʪʨʘʥʠ ʠʟʚʲʥ ʥʝʛʦ (ɸʟʝʨʙʘʡʜʞʘʥ, ʀʟʨʘʝʣ 
ʠ ʈʫʩʠʷ). ʉʧʠʩʲʢʲʪ ʦʪ ʠʥʩʪʠʪʫʮʠʠ, ʧʨʝʜʦʩʪʘʚʷʱʠ ʩʚʦʠ ʜʠʛʠʪʘʣʥʠ ʢʦʣʝʢʮʠʠ 
ʥʝʧʨʝʢʲʩʥʘʪʦ ʥʘʨʘʩʪʚʘ ï ʟʘ ʤʦʤʝʥʪʘ ʙʨʦʷʪ ʠʤ ʝ ʢʲʤ 120. 

ATHENA ʠʤʘ ʟʘ ʟʘʜʘʯʘ ʜʘ ʩʪʠʤʫʣʠʨʘ ʠ ʧʦʜʧʦʤʘʛʘ ʫʯʘʩʪʠʝʪʦ ʥʘ ʤʫʟʝʠ ʠ 
ʜʨʫʛʠ ʠʥʩʪʠʪʫʮʠʠ, ʢʦʠʪʦ ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʚʢʣʶʯʝʥʠ ʚ Europeana, ʜʘ ʢʦʦʨʜʠʥʠʨʘ 
ʩʪʘʥʜʘʨʪʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʪʷʭ, ʜʘ ʫʩʪʘʥʦʚʠ ʜʠʛʠʪʘʣʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, 
ʩʲʭʨʘʥʷʚʘʥʦ ʚ ʪʝʟʠ ʠʥʩʪʠʪʫʮʠʠ, ʢʘʢʪʦ ʠ ʜʘ ʧʦʜʜʲʨʞʘ ʜʦʩʪʲʧʘ ʜʦ ʥʝʛʦ. ʉ ʪʘʟʠ 
ʮʝʣ ATHENA ʨʘʟʨʘʙʦʪʚʘ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝʪʦ 

                                                 
1 Access to Culʋural Hɾritage Networks ɹcross Europe. 
2 Europeana ʝ ʧʦʨʪʘʣ ʢʲʤ ʜʠʛʠʪʘʣʥʠ ʢʦʣʝʢʮʠʠ ʦʪ ʝʚʨʦʧʝʡʩʢʠ ʤʫʟʝʠ, ʛʘʣʝʨʠʠ, ʙʠʙʣʠʦʪʝʢʠ ʠ ʘʨʭʠʚʠ, 
ʢʦʡʪʦ ʮʝʣʠ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘ ʝʚʨʦʧʝʡʩʢʦʪʦ ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ ʠ ʨʘʚʝʥ ʜʦʩʪʲʧ ʜʦ ʥʝʛʦ. ʇʦʨʪʘʣʲʪ 
ʝ ʜʦʩʪʲʧʝʥ ʚ ʮʷʣʘ ɽʚʨʦʧʘ ʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʝʛʣʝʜ ʥʘ ʤʠʣʠʦʥʠ ʝʢʩʧʦʥʘʪʠ  (ʚʠʜʝʦ, ʘʫʜʠʦ, 
ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʪʝʢʩʪ) ʊʲʨʩʝʥʝʪʦ ʚ ʥʝʛʦ ʝ ʧʨʦʩʪʦ ï ʜʦʩʪʘʪʲʯʥʦ ʝ ʜʘ ʠʟʧʠʰʝʪʝ ʠʥʪʝʨʝʩʫʚʘʱʠʪʝ ʚʠ 
ʜʫʤʠ ʚ ʧʦʣʝʪʦ ʟʘ ʪʲʨʩʝʥʝ ʚ ʫʝʙʩʘʡʪʘ ʥʘ Europeana:  http://www.europeana.eu/portal/. 

http://www.athenaeurope.org/
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ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʚ Europeana ʠ ʫʩʣʫʛʠ (ʩ ʧʨʝʧʦʨʲʢʠ ʠ ʫʧʲʪʚʘʥʠʷ), ʩʲʦʙʨʘʟʝʥʠ ʩ 
ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʤʥʦʛʦʝʟʠʯʠʝʪʦ ʠ ʩʝʤʘʥʪʠʢʘʪʘ, ʤʝʪʘʜʘʥʥʠʪʝ ʠ ʪʝʟʘʫʨʫʩʠʪʝ, 
ʩʪʨʫʢʪʫʨʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʠ ʘʚʪʦʨʩʢʦʪʦ ʧʨʘʚʦ. ʇʨʝʜʚʠʞʜʘ ʩʝ ʪʝʟʠ ʫʩʣʫʛʠ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʦʪ ʤʫʟʝʠʪʝ ʠ ʪʘʢʘ ʜʘ ʩʝ ʩʪʠʤʫʣʠʨʘʪ ʚʲʪʨʝʰʥʠʪʝ ʜʠʛʠʪʘʣʠʟʘʮʠʦʥʥʠ 
ʧʨʦʝʢʪʠ ʠ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʦ ʩʲʜʲʨʞʘʥʠʝ ʚ Europeana. 

ATHENA ʜʦʧʨʠʥʘʩʷ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ Europeana, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʦʙʱʠ ʩʪʘʥʜʘʨʪʠ. ʊʷ ʧʨʦʜʲʣʞʘʚʘ ʟʘʧʦʯʥʘʪʘʪʘ ʧʦ ʧʨʦʝʢʪ MINERVA1 ʨʘʙʦʪʘ ʧʦ 
ʭʘʨʤʦʥʠʟʘʮʠʷʪʘ ʥʘ ʩʪʘʥʜʘʨʪʠʪʝ ʠ ʫʧʲʪʚʘʥʠʷʪʘ ʢʲʤ ʪʷʭ ʠ ʠʟʧʦʣʟʚʘ ʦʧʠʪʘ, 
ʥʘʪʨʫʧʘʥ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʝʢʪ MICHAEL2 ʢʘʢʪʦ ʠ ʦʧʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ 
ʘʛʨʝʛʘʪʦʨʠ (ʪ.ʝ. ʠʥʩʪʠʪʫʮʠʠʪʝ, ʢʦʠʪʦ ʩʲʙʠʨʘʪ, ʩʲʭʨʘʥʷʚʘʪ ʠ ʧʨʝʜʦʩʪʘʚʷʪ 
ʢʫʣʪʫʨʥʦ ʩʲʜʲʨʞʘʥʠʝ). ʆʩʚʝʥ ʪʦʚʘ ATHENA ʱʝ ʜʦʧʨʠʥʝʩʝ ʟʘ ʚʟʘʠʤʥʦʪʦ 
ʧʨʠʧʦʢʨʠʚʘʥʝ ʥʘ ʜʘʥʥʠ, ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʩʝʤʘʥʪʠʯʝʥ ʫʝʙ ʠ ʥʘ ʢʘʯʝʩʪʚʝʥʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʫʩʣʫʛʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʢʨʘʡʥʠʷ ʧʦʪʨʝʙʠʪʝʣ. 
ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʦʚʘ ATHENA ʠʟʚʲʨʰʚʘ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: ʤʘʧʠʥʛ ʥʘ 

ʤʝʪʘʜʘʥʥʠʪʝ, ʩʲʟʜʘʚʘʥʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʪʝʨʤʠʥʦʣʦʛʠʷ ʠ ʪʝʟʘʫʨʫʩʠ; ʫʝʜʥʘʢʚʷʚʘʥʝ 
ʥʘ ʦʥʪʦʣʦʛʠʯʥʠ ʦʧʠʩʘʥʠʷ ʥʘ ʢʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ; ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 
ʪʝʭʥʠʯʝʩʢʠ ʩʪʘʥʜʘʨʪʠ ʠ ʧʨʦʪʦʢʦʣʠ ʟʘ ʦʙʤʝʥ ʥʘ ʜʘʥʥʠ; ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʣʝʤʠʪʝ, 
ʩʚʲʨʟʘʥʠ ʩ ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ ʠ ʪʝʭʥʠʪʝ ʚʲʟʤʦʞʥʠ ʨʝʰʝʥʠʷ; ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 
ʪʝʭʥʠʯʝʩʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʚ Europeana; ʧʦʜʜʨʲʞʢʘ 
ʥʘ ʢʦʤʧʝʪʝʥʪʝʥ ʮʝʥʪʲʨ ʚʲʚ ʚʩʷʢʘ ʦʪ ʜʲʨʞʘʚʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʧʨʦʝʢʪʘ; 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʩʣʫʛʠ, ʧʨʝʧʦʨʲʢʠ ʠ ʫʧʲʪʚʘʥʠʷ. 
ʊʝʟʠ ʜʝʡʥʦʩʪʠ ʩʝ ʠʟʚʲʨʰʚʘʪ ʦʪ ʩʣʝʜʥʠʪʝ ʨʘʙʦʪʥʠ ʛʨʫʧʠ: 

Å ʈɻ1 ʋʧʨʘʚʣʝʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʮʝʥʢʘ ʥʘ ʧʨʦʝʢʪʘ; 
Å ʈɻ2 ʀʥʬʦʨʤʠʨʘʥʦʩʪ ʠ ʠʥʬʦʨʤʠʨʘʥʝ: ʨʘʟʨʘʩʪʚʘʥʝ ʥʘ ʤʨʝʞʘʪʘ ʠ 
ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʫʩʣʫʛʘʪʘ ï ʚ ʪʘʟʠ ʨʘʙʦʪʥʘ ʛʨʫʧʘ ʠʤʘ ʙʲʣʛʘʨʩʢʦ ʫʯʘʩʪʠʝ ʦʪ 
ʎɹ ʥʘ ɹɸʅ; 
Å Pɻ3 ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʠ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʝʧʦʨʲʢʠ; 
Å Pɻ4 ʀʥʪʝʛʨʘʮʠʷ ʥʘ ʚʝʯʝ ʩʲʱʝʩʪʚʫʚʘʱʠ ʜʘʥʥʠ ʚ ɽʚʨʦʧʝʡʩʢʘʪʘ ʜʠʛʠʪʘʣʥʘ 
ʙʠʙʣʠʦʪʝʢʘ ï ʯʣʝʥ ʥʘ ʨʘʙʦʪʥʘʪʘ ʛʨʫʧʘ ʝ ʧʨʝʜʩʪʘʚʠʪʝʣ ʦʪ ʎɹ ʥʘ ɹɸʅ; 
Å Pɻ5 ʉʲʛʣʘʩʫʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʷ ï ʠ ʚ ʪʘʟʠ ʛʨʫʧʘ ʠʤʘ ʙʲʣʛʘʨʩʢʦ ʫʯʘʩʪʠʝ ʦʪ 
ʎɹ ʥʘ ɹɸʅ; 
Å Pɻ6 ɸʥʘʣʠʟ ʥʘ ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʘʚʪʦʨʩʢʦʪʦ ʧʨʘʚʦ ʠ ʚʲʟʤʦʞʥʠʪʝ ʠʤ 
ʨʝʰʝʥʠʷ; 

                                                 
1
 MIERVA ʝ ʩʲʢʨʘʱʝʥʠʝ ʦʪ ñMinisterial Network for Valorizing Activities in Digitizationò, ʪ.ʝ. ʤʨʝʞʘ ʦʪ 

[ʝʚʨʦʧʝʡʩʢʠ] ʤʠʥʠʩʪʝʨʩʪʚʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʦʥʥʠʪʝ ʜʝʡʥʦʩʪʠ. ɺʞ. 
http://www.minervaeurope.org/. 
2 MICHAEL (Multilingual Inventory of Cultural Heritage in Europe ï óʄʥʦʛʦʝʟʠʯʝʥ ʦʧʠʩ ʥʘ ʢʫʣʪʫʨʥʦʪʦ 
ʥʘʩʣʝʜʩʪʚʦ ʚ ɽʚʨʦʧʘô) e ʜʨʫʛ ʧʨʦʝʢʪ, ʬʠʥʘʥʩʠʨʘʥ ʦʪ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ. ɺ ɹʲʣʛʘʨʠʷ 
ʧʨʦʨʘʙʦʪʚʘ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʜʦʙʨʦʚʦʣʥʠʪʝ ʫʩʠʣʠʷ ʥʘ ʎɹ ʥʘ ɹɸʅ ï ʚʞ. ʙʲʣʛʘʨʩʢʠʷ ʧʦʨʪʘʣ 
http://www.michael-culture.cl.bas.bg/index.html?curlang=fr ʠ ʦʙʱʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ 
http://bg.wikipedia.org/wiki/MICHAEL. 

http://www.minervaeurope.org/
http://www.michael-culture.cl.bas.bg/index.html?curlang=fr
http://bg.wikipedia.org/wiki/MICHAEL
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Å Pɻ7 ʈʘʟʨʘʙʦʪʢʘ ʥʘ ʧʣʲʛʠʥʠ (plug-ins) ʟʘ ʠʥʪʝʛʨʘʮʠʷ ʚ ɽʚʨʦʧʝʡʩʢʘʪʘ 
ʜʠʛʠʪʘʣʥʘ ʙʠʙʣʠʦʪʝʢʘ. 

ɼʦʩʝʛʘ ɹʲʣʛʘʨʠʷ ʫʯʘʩʪʚʘ ʩ 5 ʢʦʣʝʢʮʠʠ. ʊʨʠ ʦʪ ʪʷʭ ʩʘ ʛʦʪʦʚʠ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ 
ʚ ATHENA: 

1. WebFolk Bulgaria ï ʄʫʣʪʠʤʝʜʠʡʥʘ ʙʘʟʘ ʜʘʥʥʠ ʟʘ ʙʲʣʛʘʨʩʢʘ ʬʦʣʢʣʦʨʥʘ 
ʤʫʟʠʢʘ (ʧʨʦʝʢʪ ʥʘ ʀʥʩʪʠʪʫʪʘ ʧʦ ʠʟʢʫʩʪʚʦʟʥʘʥʠʝ ʧʨʠ ɹɸʅ).  
ʂʦʣʝʢʮʠʷʪʘ ʚʢʣʶʯʚʘ ʥʘʜ 15 000 ʟʘʧʠʩʘ ʥʘ ʙʲʣʛʘʨʩʢa ʬʦʣʢʣʦʨʥʘ ʤʫʟʠʢʘ ï 

ʪʦʚʘ ʩʘ ʪʝʢʩʪʦʚʝ ʥʘ ʧʝʩʥʠ, ʘʥʘʣʠʟʠ ʥʘ ʝʪʥʦʤʫʟʠʢʦʣʦʟʠ, ʘʫʜʠʦʟʘʧʠʩʠ (RA), ʥʦʪʠ, 
ʬʦʪʦʛʨʘʬʠʠ (GIF) ʠ ʚʠʜʝʦ (RM) ʦʪ ʧʝʨʠʦʜʘ 1900-1990 ʛ. ɼʦʩʪʲʧʥʘ ʝ ʥʘ 
ʙʲʣʛʘʨʩʢʠ ʠ ʥʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ. ʇʨʝʜʩʪʦʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʦʱʝ ʙʣʠʟʦ 10 000 
ʦʙʝʢʪʘ, ʥʦ ʠ ʚ ʤʦʤʝʥʪʘ ʙʘʟʘʪʘ ʜʘʥʥʠ ʠʤʘ ʩʦʙʩʪʚʝʥ ʫʝʙʩʘʡʪ: 
http://musicart.imbm.bas.bg/Default-bg.htm. 

ʀʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʝʢʪʘ ʥʘ ʩʘʡʪʘ ʥʘ ʙʘʟʘʪʘ ʜʘʥʥʠ 

 
 

2.  ʂʘʨʪʠʥʠ ʟʘ ʉʦʬʠʷ  ʦʪ ɺʣʘʜʠʤʠʨ ʄʘʥʩʢʠ ʠ ʁʦʩʠʬ ʆʙʝʨʙʘʫʝʨ 
(ʩʲʚʤʝʩʪʝʥ ʧʨʦʝʢʪ ʥʘ ʎɹ ʥʘ ɹɸʅ ʠ ʆʙʱʠʥʩʢʦ ʧʨʝʜʧʨʠʷʪʠʝ Ăʉʪʘʨʘ ʉʦʬʠʷò 
ʩʲʩ ʉʦʬʠʡʩʢʠ ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ) 

ɿʘ ʤʦʤʝʥʪʘ ʢʦʣʝʢʮʠʷʪʘ ʚʢʣʶʯʚʘ 200 ʜʠʛʠʪʘʣʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʦʙʱʦ 1181 
ʢʘʨʪʠʥʠ (XIX-XX ʚ.), ʟʘ 600 ʦʪ ʢʦʠʪʦ ʚʝʯʝ ʠʤʘ ʤʝʪʘʜʘʥʥʠ. ʆʩʚʝʥ ʜʠʛʠʪʘʣʥʠ 

http://musicart.imbm.bas.bg/Default-bg.htm
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ʠʟʦʙʨʘʞʝʥʠʷ (JPG, TIFF) ʙʘʟʘʪʘ ʜʘʥʥʠ ʚʢʣʶʯʚʘ ʠ ʪʝʢʩʪʦʚʠ ʜʠʛʠʪʘʣʥʠ ʦʙʝʢʪʠ ʥʘ 
ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ (HTML). 
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3.  ʈʫʩʢʠʪʝ ʝʤʠʛʨʘʥʪʠ ʚ ɹʲʣʛʘʨʠʷ (ʩʲʚʤʝʩʪʝʥ ʧʨʦʝʢʪ ʥʘ ʎɹ ʥʘ ɹɸʅ ʠ 
ʅʘʮʠʦʥʘʣʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ) 
ɿʘʩʝʛʘ ʢʦʣʝʢʮʠʷʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ 230 ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʧʝʨʠʦʜʘ XIX-XX ʚ. 

ʢʘʢʪʦ ʠ ʢʘʪʘʣʦʞʥʠʪʝ ʟʘʧʠʩʠ ʟʘ ʪʷʭ. ʇʨʝʜʩʪʦʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʦʱʝ ʙʣʠʟʦ 
200 ʜʦʢʫʤʝʥʪʘ. 

ɹʘʟʘʪʘ ʜʘʥʥʠ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʝ ʦʩʥʦʚʥʠ ʯʘʩʪʠ ï Ăʇʝʨʩʦʥʘʣʠʠò ʠ Ăʄʝʤʦʨʠʘʣʥʠ 
ʦʙʝʢʪʠò ï ʠ ʝ ʥʘ ʨʫʩʢʠ ʠ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ. 
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ʂʦʣʝʢʮʠʷʪʘ ʝ ʠʟʜʘʜʝʥʘ ʧʝʯʘʪʥʦ ʚ ʦʪʜʝʣʝʥ ʪʦʤ, ʘ ʚ ʝʣʝʢʪʨʦʥʝʥ ʬʦʨʤʘʪ ʝ  
ʜʦʩʪʲʧʥʘ ʦʪ ʫʝʙʩʘʡʪʘ ʥʘ ʎɹ ʥʘ ɹɸʅ.( www.cl.bas.bg) 
ʇʨʝʜʩʪʦʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʜʨʫʛʠ ʪʨʠ ʢʦʣʝʢʮʠʠ: 
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4. ɸʥʪʠʯʥʠ ʧʘʤʝʪʥʠʮʠ ʚ ʧʦʩʪʦʷʥʥʘʪʘ ʝʢʩʧʦʟʠʮʠʷ ʥʘ ʅɸʀʄ, 
(ʩʲʚʤʝʩʪʝʥ ʧʨʦʝʢʪ ʥʘ ʎɹ ʥʘ ɹɸʅ ʠ ʅʘʮʠʦʥʘʣʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ 
ʩ ʤʫʟʝʡ ʧʨʠ ɹɸʅ) 
ʇʨʝʜʚʠʞʜʘ ʩʝ ʢʦʣʝʢʮʠʷʪʘ ʜʘ ʩʝ ʩʲʩʪʦʠ ʦʪ 1400 ʜʠʛʠʪʘʣʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 

ʝʢʩʧʦʥʘʪʠ ʦʪ ʨʘʟʣʠʯʥʠ ʝʧʦʭʠ,  ʢʘʢʪʦ ʠ ʦʪ ʢʘʪʘʣʦʞʥʠʪʝ ʟʘʧʠʩʠ ʟʘ ʪʷʭ ʥʘ 
ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ. 

5. ʌʝʣʠʢʩ ʂʘʥʠʮ (ʩʲʚʤʝʩʪʝʥ ʧʨʦʝʢʪ ʥʘ ʎɹ ʥʘ ɹɸʅ ʠ ɸʨʭʠʚʘ ʥʘ ɹɸʅ) 
ʂʦʣʝʢʮʠʷʪʘ ʱʝ ʚʢʣʶʯʚʘ ʥʘʜ 100 ʠʟʦʙʨʘʞʝʥʠʷ ʩʢʠʮʠ, ʨʠʩʫʥʢʠ, ʘʢʚʘʨʝʣʠ, 

ʛʨʘʚʶʨʠ, ʬʦʪʦʛʨʘʬʠʠ, ʢʘʨʪʠ ʠ ʜʨ. ʦʪ XIX ʚ., ʢʘʪʘʣʦʞʥʠ ʟʘʧʠʩʠ ʟʘ ʪʷʭ ʠ 
ʙʠʦʛʨʘʬʠʯʝʥ ʦʯʝʨʢ ʥʘ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ, ʢʘʢʪʦ ʠ ʭʦʣʦʛʨʘʬʩʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 
ʘʢʚʘʨʝʣʠ. 

6. ɸʨʭʠʚ ʥʘ ʃʫʠʜʞʠ ʉʘʣʚʠʥʠ (ʎɹ ʥʘ ɹɸʅ; ʘʨʭʠʚʲʪ ʝ ʧʨʝʜʦʩʪʘʚʝʥ ʦʪ 
ʧʨʦʬ. ɼʞ. ɼʝʣôɸʛʘʪʘ ʠ ʩʝ ʧʘʟʠ ʚ ʇʠʟʘ) 
ɿʘʩʝʛʘ ʢʦʣʝʢʮʠʷʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ 50 ʠʟʦʙʨʘʞʝʥʠʷ (ʦʪ ʦʙʱʦ 360) ʠ ʤʝʪʘʜʘʥʥʠ 

ʢʲʤ ʪʷʭ ʥʘ ʠʪʘʣʠʘʥʩʢʠ, ʙʲʣʛʘʨʩʢʠ ʠ ʘʥʛʣʠʡʩʢʠ. ʊʷ ʝ ʦʪ ʦʩʦʙʝʥ ʠʥʪʝʨʝʩ ʟʘ 
ʙʲʣʛʘʨʩʢʘʪʘ ʢʫʣʪʫʨʥʘ ʠʩʪʦʨʠʷ ʠ ʚ ʯʘʩʪʥʦʩʪ ʟʘ ʠʩʪʦʨʠʷʪʘ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ 
ʣʠʪʝʨʘʪʫʨʘ. ʂʦʣʝʢʮʠʷʪʘ ʝ ʜʦʩʪʲʧʥʘ ʯʨʝʟ ʫʝʙʩʘʡʪ: http: //www.salvini.cl.bas.bg / 
ʆʯʝʚʠʜʥʦ ʩʪʨʘʥʘʪʘ ʥʠ ʟʘʩʣʫʞʘʚʘ ʧʦ-ʜʦʩʪʦʡʥʦ ʧʨʝʜʩʪʘʚʷʥʝ. ATHENA ʝ ʥʘʡ-

ʧʨʦʩʪʠʷʪ ʥʘʯʠʥ ʟʘ ʚʩʷʢʘ ʢʫʣʪʫʨʥʘ ʠʥʩʪʠʪʫʮʠʷ ʜʘ ʠʥʪʝʛʨʠʨʘ ʜʠʛʠʪʘʣʥʦ 
ʩʲʜʲʨʞʘʥʠʝ ʚ Europeana ʠ ʠʟʢʣʶʯʠʪʝʣʥʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʨʝʜʩʪʘʚʠʤ ʩʚʦʠʪʝ 
ʢʦʣʝʢʮʠʠ ʧʦ ʤʦʜʝʨʝʥ ʠ ʜʦʩʪʲʧʝʥ ʥʘʯʠʥ ʥʘ ʧʦʚʝʯʝ ʧʦʪʨʝʙʠʪʝʣʠ ʚ ʮʷʣ ʩʚʷʪ, ʜʘ 
ʧʦʧʫʣʷʨʠʟʠʨʘʤʝ ʤʫʟʝʷ, ʚ ʢʦʡʪʦ ʨʘʙʦʪʠʤ, ʢʘʢʪʦ ʠ ʙʲʣʛʘʨʩʢʘʪʘ ʢʫʣʪʫʨʘ ʠ 
ʠʩʪʦʨʠʷ ʠʟʦʙʱʦ. ʅʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ, ʢʘʪʦ ʫʯʘʩʪʥʠʮʠ ʚ ATHENA ʱʝ ʤʦʞʝʤ 
ʜʘ ʩʝ ʚʢʣʶʯʠʤ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʨʘʪʝʛʠʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ 
ʩʪʘʥʜʘʨʪʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʤʝʪʘʜʘʥʥʠʪʝ ʠ ʩ ʧʦʣʠʪʠʢʠʪʝ ʟʘ ʧʦʜʝʣʷʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ. ɿʘʪʦʚʘ, ʘʢʦ ʠʩʢʘʪʝ ʜʘ ʠʥʩʪʠʪʫʮʠʷʪʘ, ʟʘ ʢʦʷʪʦ ʨʘʙʦʪʠʪʝ, ʜʘ ʙʲʜʝ 
ʠʟʚʝʩʪʥʘ ʧʦ ʩʚʝʪʘ, ʨʘʙʦʪʝʪʝ ʚ ʝʢʠʧ ʩ ʙʲʣʛʘʨʩʢʠʷ ʘʛʨʝʛʘʪʦʨ ï ʎɹ ʥʘ ɹɸʅ.1 
ʎɹ ʥʘ ɹɸʅ ʧʨʝʜʦʩʪʘʚʷ ʩʦʬʪʫʝʨ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ, ʧʦʜʜʨʲʞʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʥʘ ʜʠʛʠʪʘʣʥʠ ʢʦʣʝʢʮʠʠ ï BASLib ï ʨʘʟʨʘʙʦʪʝʥ ʚ ʎɹ ʥʘ ɹɸʅ ʦʪ ɼʘʥʠʝʣʘ 
ɸʪʘʥʘʩʦʚʘ ʠ ʇʝʪʲʨ ʇʲʨʚʘʥʦʚ ʧʨʝʟ 2000 ʛ. ɿʘ ʠʟʤʠʥʘʣʠʪʝ ʜʝʚʝʪ ʛʦʜʠʥʠ BASLib 
ʩʝ ʝ ʜʦʢʘʟʘʣ ʢʘʪʦ ʝʬʝʢʪʠʚʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʟʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʙʘʟʠ 
ʜʘʥʥʠ ʥʘ ʙʠʙʣʠʦʪʝʢʠ, ʤʫʟʝʠ ʠ ʘʨʭʠʚʠ, ʘʜʘʧʪʠʨʘ ʩʝ ʣʝʩʥʦ ʧʨʠ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ 
ʜʠʛʠʪʘʣʥʠʪʝ ʢʦʣʝʢʮʠʠ ʚ ʦʙʱʠʷ ʤʘʩʠʚ ʦʪ ʜʘʥʥʠ. ʊʦʡ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 
ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʯʝʪʠʨʠ ʦʪ ʧʝʪʪʝ ʙʲʣʛʘʨʩʢʠ ʢʦʣʝʢʮʠʠ ʚ ATHENA. 
ʀʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ BASLib ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 

ʝʣʝʢʪʨʦʥʝʥ ʢʘʪʘʣʦʛ, ʧʨʦʝʢʪʠʨʘʥʘ ʝ ʠ ʝ ʚʥʝʜʨʝʥʘ ʚ ʅʘʫʯʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ ʠ 
ʭʫʜʦʞʝʩʪʚʝʥʘʪʘ ʩʙʠʨʢʘ ʥʘ ʉʦʬʠʡʩʢʠʷ ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ, ʅʘʫʯʥʠʷ ʘʨʭʠʚ ʥʘ 

                                                 
1 ʂʦʥʪʘʢʪʥʦ ʣʠʮʝ ʟʘ ʙʲʣʛʘʨʩʢʠ ʫʯʘʩʪʥʠʮʠ ʝ ʉʲʙʠʥʘ ɸʥʝʚʘ (sabina@cl.bas.bg), ʘ 
ʦʪʛʦʚʦʨʥʠʢ ʟʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ï ɽʢʘʪʝʨʠʥʘ ɼʠʢʦʚʘ  (ekaterina@cl.bas.bg). ɿʘ ʩʦʬʪʫʝʨʥʠ 

ʚʲʧʨʦʩʠ ï ɼʘʥʠʝʣʘ ɸʪʘʥʘʩʦʚʘ (refer3@cl.bas.bg). 

mailto:sabina@cl.bas.bg
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ɹɸʅ, ɻʨʘʜʩʢʘʪʘ ʛʘʣʝʨʠʷ ʚ ʂʲʨʜʞʘʣʠ ʠ ʩ ʥʝʷ ʩʝ ʠʟʛʨʘʞʜʘ  ʙʘʟʘʪʘ ʜʘʥʥʠ ʧʦ 
ʪʝʤʘʪʘ ñʈʫʩʢʘʪʘ ʝʤʠʛʨʘʮʠʷ ʚ ɹʲʣʛʘʨʠʷò, ʢʘʢʪʦ ʠ ʜʨʫʛʠ ʢʦʣʝʢʮʠʠ (ʥʘʧʨ. Ăʈʝʜʢʠ ʠ 
ʮʝʥʥʠ ʢʥʠʛʠò ʦʪ ʆʇ Ăʉʪʘʨʘ ʉʦʬʠʷò ʩʲʩ ʉʦʬʠʡʩʢʠ ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ). ɿʘ ʚʩʷʢʦ 
ʢʦʥʢʨʝʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʩʝ ʠʟʚʲʨʰʚʘ ʥʘʩʪʨʦʡʢʘ ʩʲʦʙʨʘʟʥʦ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ 
ʜʘʥʥʠʪʝ. 
ʆʩʥʦʚʝʥ ʧʨʠʥʮʠʧ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʝ ʣʠʥʛʚʠʩʪʠʯʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ 

ʩʠʩʪʝʤʘʪʘ ï ʩʲʟʜʘʚʘʥʝ ʥʘ  ʤʘʢʩʠʤʘʣʝʥ ʙʨʦʡ ʪʘʙʣʠʮʠ ʟʘ ʘʚʪʦʤʘʪʠʯʝʥ ʠʟʙʦʨ ʥʘ 
ʜʘʥʥʠ. ʊʦʚʘ ʥʘʤʘʣʷʚʘ ʨʠʩʢʘ ʟʘ ʛʨʝʰʢʠ ʠ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʧʦʟʚʦʣʷʚʘ ʯʨʝʟ 
ʬʫʥʢʮʠʷʪʘ ñɻʝʥʝʨʠʨʘʥʝ ʥʘ ʦʪʯʝʪʠò ʠʥʬʦʨʤʘʮʠʷʪʘ ʜʘ ʩʝ ʠʟʚʝʞʜʘ ʩʲʛʣʘʩʥʦ 
ʤʝʞʜʫʥʘʨʦʜʥʦ ʚʲʟʧʨʠʝʪʠʪʝ ʩʪʘʥʜʘʨʪʠ.  
ʉʲʟʜʘʜʝʥʠʪʝ ʙʘʟʠ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʠʟʜʘʚʘʥʝ ʥʘ ʧʝʯʘʪʥʠ 

ʢʘʪʘʣʦʟʠ ʠ ʩʲʟʜʘʚʘʪ ʫʩʣʦʚʠʷ ʟʘ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʚ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. 

ʇʩʜʙʦʡʠʙʯʡʸ ʦʙ ʝʙʦʦʡʫʞ ʛ ʙʛʫʧʥʙʫʡʠʡʩʙʦʙʫʙ ʡʦʭʧʩʥʙʯʡʧʦʦʙ ʪʡʪʫʞʥʙ: 

¶ ʊʘʙʣʠʮʘ Ăʂʘʪʘʣʦʛò ï ʩʲʜʲʨʞʘ ʚʩʠʯʢʠ ʝʣʝʤʝʥʪʠ ʥʘ ʙʠʙʣʠʦʛʨʘʬʩʢʦʪʦ 
ʦʧʠʩʘʥʠʝ ʥʘ ʙʠʙʣʠʦʪʝʯʥʠʪʝ ʜʦʢʫʤʝʥʪʠ, ʘʨʭʠʚʥʠ ʝʜʠʥʠʮʠ ʠ ʭʫʜʦʞʝʩʪʚʝʥʠ 
ʧʨʦʠʟʚʝʜʝʥʠʷ; 

¶ ʊʘʙʣʠʮʘ Ăʀʩʪʦʨʠʷò ï ʩʲʜʲʨʞʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 
ʧʝʨʠʦʜʠʯʥʠʪʝ ʠʟʜʘʥʠʷ; 

¶ ʊʘʙʣʠʮʠ ʩ ʢʦʜʦʚʝ ï ʪʦʚʘ ʝ ʧʦʨʝʜʠʮʘ ʦʪ ʪʘʙʣʠʮʠ ʟʘ ʘʚʪʦʤʘʪʠʯʝʥ ʠʟʙʦʨ 
ʥʘ ʜʘʥʥʠ; 

¶ ʊʘʙʣʠʮʠ ʟʘ ʥʦʨʤʘʪʠʚʥʠ ʜʘʥʥʠ ï ʧʨʝʜʦʩʪʘʚʷʪ ʠʟʙʦʨ ʥʘ ʥʘʠʤʝʥʦʚʘʥʠʷ ʥʘ 
ʬʠʨʤʠ, ʠʟʜʘʪʝʣʩʪʚʘ, ʧʝʯʘʪʥʠʮʠ, ʠʤʝʥʘ ʥʘ ʘʚʪʦʨʠ ʠ ʭʫʜʦʞʥʠʮʠ. 

ʈʧʝʝʩʳʟʣʙ ʦʙ ʨʧʫʩʞʚʡʫʞʤʪʣʡʫʞ ʨʧʤʞʫʙ: 

¶ ɺʲʚʝʞʜʘʥʝ ʠʣʠ ʢʦʧʠʨʘʥʝ; 

¶ ɺʲʚʝʞʜʘʥʝ ʠʣʠ ʠʟʙʦʨ ʦʪ ʩʧʠʩʲʢ; 

¶ ʀʟʙʦʨ ʥʘ ʧʘʜʘʱʦ ʤʝʥʶ; 

¶ ʄʥʦʞʝʩʪʚʝʥ ʠʟʙʦʨ ʦʪ ʩʧʠʩʲʢ; 

¶ ɻʦʜʠʥʘ ʠʣʠ ʠʥʪʝʨʚʘʣ ʦʪ ʛʦʜʠʥʠ; 

¶ ɼʲʣʲʛ ʪʝʢʩʪ, ʧʦʟʚʦʣʷʚʘʱ ʧʦʚʝʯʝ ʨʝʜʦʚʝ; 

¶ ʀʟʙʦʨ ʥʘ ʜʘʪʘ ʦʪ ʧʦʤʦʱʝʥ ʝʢʨʘʥ; 

¶ ɽʜʥʦ ʠʤʝ ʠʣʠ ʩʧʠʩʲʢ ʦʪ ʠʤʝʥʘ ʦʪ ʘʚʪʦʨʠʟʠʨʘʥʘ ʪʘʙʣʠʮʘ; 

¶ ʀʟʙʦʨ ʜʘ/ ʥʝ; 

¶ ʀʟʙʦʨ ʥʘ ʬʘʡʣ, ʧʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ ʘʢʪʠʚʠʨʘʥʝ 
(ʧʦʢʘʟʚʘʥʝ ʠʣʠ ʨʝʜʘʢʪʠʨʘʥʝ). 
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ʇʨʠʤʝʨʝʥ ʝʢʨʘʥ ʟʘ ʤʘʥʠʧʫʣʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʧʦʣʝʪʘ 

 

ʉʲʩ ʩʚʦʷ ʠʥʪʝʨʬʝʡʩ BASLIB ʫʚʝʣʠʯʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 
ʪʲʨʩʝʥʝ ʥʘ ʣʠʪʝʨʘʪʫʨʘ, ʭʫʜʦʞʝʩʪʚʝʥʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʘʨʭʠʚʥʠ ʜʦʢʫʤʝʥʪʠ ʠ 
ʧʦʚʠʰʘʚʘ ʢʦʤʫʥʠʢʘʪʠʚ-ʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʤʝʞʜʫ  ʠʥʩʪʠʪʫʮʠʠʪʝ ʥʘ ʥʠʚʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ. 
ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ BASLIB ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

ʥʘ ʧʘʤʝʪʥʠʮʠʪʝ ʥʘ ʢʫʣʪʫʨʘʪʘ ʝ ʩʲʚʨʝʤʝʥʝʥ ʤʝʪʦʜ ʟʘ ʪʷʭʥʦʪʦ ʦʧʘʟʚʘʥʝ, ʟʘʱʠʪʘ 
ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʷ. 
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ʁʀʈʇʄʀɻɹʆɾ ʆɹ ʁʆʍʇʉʅɹʏʁʇʆʆʁ ʋɾʎʆʇʄʇɼʁʁ ʈʉʁ ʇɺʌʐɾʆʁɾ ɻ  
ʊɾʅʁʆɹʉʆʁ ʀɹʆʘʋʁʘ ʈʇ ʈʉɹɻʆɹ ʁʆʍʇʉʅɹʋʁʃɹ 

ʘʩ. ʐʠʥʢʘ ʉʪʦʝʚʘ ï ʄʘʨʠʥʦʚʘ 

ʉʋòʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò, ʖʨʠʜʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ 
ʛʨ.ʉʦʬʠʷ, ʙʫʣ. ʎʘʨ ʆʩʚʦʙʦʜʠʪʝʣ 15 

sheany@abv.bg 

ɸʙʩʪʨʘʢʪ: ʈʘʟʛʣʝʞʜʘ ʩʝ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʦʙʱʝʩʪʚʝʥʠ ʦʪʥʦʰʝʥʠʷ ʠ ʪʷʭʥʦʪʦ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʧʨʘʚʥʘʪʘ 
ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ,ʤʠʩʣʦʚʥʠ ʢʘʨʪʠ, ʦʥʪʦʣʦʛʠʠ, 
ʩʝʤʘʥʪʠʯʠʥʠ ʤʨʝʞʠ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʧʦʩʪʘʚʷ ʥʦʚʠ 
ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʧʨʘʚʥʘʪʘ ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ. ʇʦʷʚʘʪʘ ʥʘ ʥʦʚʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʦʙʱʝʩʪʚʝʥʠ ʦʪʥʦʰʝʥʠʷ, ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʨʘʚʦʪʦ ʚʲʚ 
ʚʠʪʨʫʘʣʥʘʪʘ ʩʨʝʜʘ ʥʘʣʘʛʘ ʢʘʯʝʩʪʚʝʥʦ ʥʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʧʨʘʚʦʪʚʦʨʯʝʩʪʚʦʪʦ 
ʠ ʧʨʘʚʦʧʨʠʣʘʛʘʥʝʪʦ. ʅʦʚʠʪʝ ʚʠʨʪʫʘʣʥʠ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ ʥʘʣʘʛʘʪ ʧʨʦʤʷʥʘ ʚ 
ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠ ʧʨʘʚʥʠ ʧʦʥʷʪʠʷ ʠ ʠʥʩʪʠʪʫʪʠ ʢʘʪʦ ʶʨʠʜʠʯʝʩʢʠ 
ʬʘʢʪʠ, ʩʠʩʪʝʤʘ ʥʘ ʧʨʘʚʦʪʦ, ʧʨʘʚʥʘ ʥʦʨʤʘ , ʧʨʘʚʦʦʪʥʦʰʝʥʠʝ, ʶʨʠʜʠʯʝʩʢʘ 
ʦʪʛʦʚʦʨʥʦʩʪ. ʊʦʚʘ ʥʘʣʘʛʘ ʩʲʱʝʩʪʚʝʥʘ ʧʨʦʤʷʥʘ ʚ ʧʨʘʚʥʘʪʘ ʥʘʫʢʘ ʠ ʚ ʯʘʩʪʥʦʩʪ ʚ 
ʶʨʠʜʠʯʝʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. 
ʍʘʨʘʢʪʝʨʲʪ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʥʘʫʯʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʪʠʢʘ 

ʥʝʩʲʤʥʝʥʦ ʧʨʝʜʧʦʣʘʛʘʪ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʩʠʩʪʝʤʠ ʟʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʚʨʝʤʝ ʥʘ 
ʩʝʤʠʥʘʨʥʠ ʟʘʥʷʪʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʥʷʢʦʣʢʦ ʥʘʩʦʢʠ: 

1. ʅʝʧʦʩʨʝʜʩʪʚʝʥʦ ʟʘʧʦʟʥʘʚʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʩʲʩ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 
ʧʨʘʚʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʝʣʝʢʪʨʦʥʥʠ ʨʝʛʠʩʪʨʠ ʠ ʩʘʡʪʦʚʝ ʥʘ 
ʜʲʨʞʘʚʥʠ ʦʨʛʘʥʠ; 

2. ʀʟʧʦʣʚʘʥʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʜʦʩʪʲʧʥʠ ʯʨʝʟ ʩʘʡʪʘ ʥʘ 
ʖʨʠʜʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ï ʣʝʢʮʠʠ, ʪʝʩʪʦʚʝ ʠ ʧʨʘʢʪʠʢʫʤʠ; 

3. ʄʦʜʝʨʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʨʝʜʩʪʚʘ- ʩʝʤʘʥʪʠʯʥʠ ʤʨʝʞʠ, ʦʥʪʦʣʦʛʠʠ ʠ 
ʤʠʩʣʦʚʥʠ ʢʘʨʪʠ. 

ʎʝʣ ʠ ʟʘʜʘʯʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʚ ʩʝʤʠʥʘʨʥʠʪʝ ʟʘʥʷʪʠʷ ʧʦ ʧʨʘʚʥʘ 
ʠʥʬʦʨʤʘʪʠʢʘ. 
ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʩʝʤʠʥʘʨʥʠʪʝ ʟʘʥʷʪʠʷ ʧʦ ʧʨʘʚʥʘ 

ʠʥʬʦʨʤʘʪʠʢʘ ʝ ʟʘʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʘʚʥʘʪʘ 
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ʠʥʬʦʨʤʘʮʠʷ. ʋʩʧʦʨʝʜʥʦ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘʪʘ ʧʨʘʢʪʠʯʝʩʢʘ ʨʘʙʦʪʘ ʧʦ 
ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʠʪʝ, ʢʦʠʪʦ ʩʘ ʜʦʩʪʠʞʝʥʠʝ ʥʘ ʧʨʠʣʦʞʥʘʪʘ ʧʨʘʚʥʘ 
ʠʥʬʦʨʤʘʪʠʢʘ, ʜʦʧʲʣʥʠʪʝʣʥʘ ʟʘʜʘʯʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʝ ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʛʦʣʷʤʘ 
ʯʘʩʪ ʦʪ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʪʝʦʨʝʪʠʯʥʘʪʘ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʪʠʢʘ. ʇʨʘʢʪʠʯʝʩʢʠʪʝ 
ʫʤʝʥʠʷ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʟʘ ʨʘʙʦʪʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ʚʲʨʚʷʪ 
ʫʩʧʦʨʝʜʥʦ ʩ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʟʘ ʚʠʜʦʚʝʪʝ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʮʠʷ,ʧʨʘʚʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʩʠʩʪʝʤʠʪʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ ʚ 
ʧʨʘʚʦʪʚʦʨʯʝʩʪʚʦʪʦ ʠ ʧʨʘʚʦʧʨʠʣʘʛʘʥʝʪʦ, ʩʧʦʩʦʙʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʘʚʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ. 

ʇʨʘʚʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ. 

ɼʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʨʦʮʝʩʠ ʚ ʧʨʘʚʦʪʦ ʠ ʚʩʝ ʧʦ- 
ʥʘʨʘʩʪʚʘʱʘʪʘ ʧʦʪʨʝʙʥʦʩʪ ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʘʚʥʘʪʘ ʠ 
ʩʦʮʠʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʧʨʝʜʝʣʷʪ ʢʣʶʯʦʚʘʪʘ ʨʦʣʷ ʥʘ ʧʨʘʚʥʠʪʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʶʨʠʜʠʯʝʩʢʘ ʧʨʘʢʪʠʢʘ. ʊʦʚʘ ʥʘʣʘʛʘ 
ʜʝʪʘʡʣʥʦ ʟʘʧʦʟʥʘʚʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʩʲʩ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ 
ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʨʘʚʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ. ʆʩʚʝʥ ʧʨʘʢʪʠʯʝʩʢʠʪʝ 
ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʨʘʟʣʠʯʥʠʪʝ ʩʠʩʪʝʤʠ, ʮʝʣʪʘ ʥʘ ʩʝʤʠʥʘʨʥʠʪʝ ʟʘʥʷʪʠʷ ʝ ʜʘ 
ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ ʯʘʩʪ ʦʪ ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ ʥʘ ʪʝʦʨʝʪʠʯʥʘʪʘ ʧʨʘʚʥʘ 
ʠʥʬʦʨʤʘʪʠʢʘ, ʘ ʠʤʝʥʥʦ: 

¶ ʅʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝ - ʚʠʜʦʚʝ, ʨʝʢʚʠʟʠʪʠ, ʩʪʨʫʢʪʫʨʘ, ʜʠʥʘʤʠʢʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ; 

¶ ʇʨʘʚʦʧʨʠʣʘʛʘʱʠ ʘʢʪʦʚʝ- ʚʠʜʦʚʝ ʠ ʨʝʢʚʠʟʠʪʠ; 

¶ ʀʟʧʦʣʚʘʥʝ ʥʘ ʢʣʘʩʠʬʠʢʘʪʦʨʠ ʠ ʪʝʟʘʫʨʫʩʠ ʚ ʧʨʘʚʦʪʦ; 

¶ ʉʧʦʩʦʙʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʘʚʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʦ- ʩʧʝʮʠʘʣʥʦ 
ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʶʨʠʜʠʯʝʩʢʘ ʢʦʥʩʫʣʪʘʮʠʷ. 

ʆʩʦʙʝʥ ʘʢʮʝʥʪ ʧʨʠ ʠʟʫʯʘʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʨʘʚʥʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʧʦ ʚʨʝʤʝ ʥʘ ʩʝʤʠʥʘʨʥʠʪʝ ʟʘʥʷʪʠʷ ʩʝ ʧʦʩʪʘʚʷ ʚʲʨʭʫ 
ʩʠʩʪʝʤʠʪʝ ʦʩʥʦʚʘʥʠ ʥʘ ʶʨʠʜʠʯʝʩʢʠ ʟʥʘʥʠʷ ʠ ʧʦ- ʩʧʝʮʠʘʣʥʦ ʥʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ 
ʢʘʟʫʩʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʪʨʘʩʣʦʚʠʪʝ ʧʨʘʚʥʠ ʜʠʩʮʠʧʣʠʥʠ.  

ʉʘʡʪʦʚʝ ʥʘ ʜʲʨʞʘʚʥʠ ʦʨʛʘʥʠ. ʉʘʡʪʲʪ ʥʘ ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ. 

ɿʘʧʦʟʥʘʚʘʥʝʪʦ ʩʲʩ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʩʘʡʪʦʚʝʪʝ ʥʘ ʜʲʨʞʘʚʥʠʪʝ ʦʨʛʘʥʠ- 
ʅʘʨʦʜʥʦ ʩʲʙʨʘʥʠʝ,ʂʦʥʩʪʠʪʫʮʠʦʥʝʥ ʩʲʜ, ʄʠʥʠʩʪʝʨʩʢʠ ʩʲʚʝʪ ʠʤʘ ʩʲʱʝʩʪʚʝʥʦ 
ʟʥʘʯʝʥʠʝ ʚ ʥʷʢʦʣʢʦ ʥʘʩʦʢʠ. ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ ʟʘʪʚʲʨʞʜʘʚʘ ʟʥʘʥʠʷʪʘ ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ ʧʨʠʜʦʙʠʪʠ ʦʪ ʦʪʨʘʩʣʦʚʠʪʝ ʧʨʘʚʥʠ ʜʠʩʮʠʧʣʠʥʠ- ʢʦʥʩʪʠʪʫʮʠʦʥʥʦ 
ʧʨʘʚʦ , ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʧʨʘʚʦ, ʢʘʪʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʩʘʡʪʦʚʝʪʝ ʧʨʝʜʦʩʪʘʚʷ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʧʨʘʚʦʤʦʱʠʷʪʘ ʥʘ ʜʲʨʞʘʚʥʠʪʝ ʦʨʛʘʥʠ. ʅʘ 
ʩʣʝʜʚʘʱʦ ʤʷʩʪʦ ʪʝʟʠ ʟʘʥʷʪʠʷ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʜʠʩʢʫʪʠʨʘ ʚʘʞʥʘ ʯʘʩʪ ʦʪ 
ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ ʥʘ ʪʝʦʨʝʪʠʯʥʘʪʘ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʪʠʢʘ, ʢʘʢʚʘʪʦ ʝ ʚʲʧʨʦʩʲʪ ʟʘ 
ʥʦʨʤʘʪʠʚʥʠʪʝ ʶʨʠʜʠʯʝʩʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʘʥʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ 
ʩʪʨʫʢʪʫʨʠ. ʅʦʨʤʘʪʠʚʥʠʪʝ ʶʨʠʜʠʯʝʩʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʘʥʝ ʥʘ 
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ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʩʪʨʫʢʪʫʨʠ ʩʘ ʥʦʨʤʘʪʠʚʥʠ ʦʙʨʘʟʫʚʘʥʠʷ, ʨʝʛʣʘʤʝʥʪʠʨʘʱʠ 
ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʧʨʦʮʝʩʠʪʝ ʥʘ ʜʲʨʞʘʚʥʠʪʝ ʦʨʛʘʥʠ , ʢʘʪʦ ʦʩʦʙʝʥ ʚʠʜ ʩʫʙʝʢʪʠ ʥʘ 
ʧʨʘʚʦʪʦ ʠ ʩʘ ʠʟʮʷʣʦ ʟʘʚʦʝʚʘʥʠʝ ʥʘ ʪʝʦʨʝʪʠʯʥʘʪʘ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʪʠʢʘ. 
ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʧʨʦʙʣʝʤʘʪʠʢʘ ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʝ ʦʩʥʦʚʘ ʟʘ ʧʲʣʥʦʮʝʥʥʠ 
ʟʥʘʥʠʷ ʠ ʚ ʤʘʪʝʨʠʷʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʘʚʠʪʝʣʩʪʚʦ.ʆʩʦʙʝʥ ʘʢʮʝʥʪ ʩʝ ʧʦʩʪʘʚʷ 
ʥʘ ʩʘʡʪʘ ʥʘ ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ. ʅʝʛʦʚʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʧʦ- ʩʧʝʮʠʘʣʥʦ 
ʜʝʣʦʚʦʜʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ, ʠʟʤʝʥʝʥʠʝ ʠ 
ʦʪʤʷʥʘ ʥʘ ʥʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝ ʢʘʪʦ ʦʩʦʙʝʥ ʩʧʦʩʦʙ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʘʚʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʚ ʧʨʘʚʦʨʘʟʜʘʚʘʥʝʪʦ. 
ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʩʲʧʲʪʩʪʚʘ 

ʮʷʣʘʪʘ ʧʨʘʚʦʨʘʟʜʘʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ ʥʘ ʩʲʜʠʣʠʱʘʪʘ, ʪʷʭʥʦʪʦ ʚʥʝʜʨʷʚʘʥʝ ʮʝʣʠ 
ʫʩʢʦʨʷʚʘʥʝ ʥʘ ʩʲʜʝʙʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʠ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʩʲʜʠʠʪʝ ʠ 
ʩʲʜʝʙʥʠʪʝ ʩʝʢʨʝʪʘʨʠ, ʢʘʢʪʦ ʠ ʧʦ ʣʝʩʥʠʷ ʜʦʩʪʲʧ ʥʘ ʩʪʨʘʥʠʪʝ ʜʦ ʜʦʢʫʤʝʥʪʠʪʝ ʧʦ 
ʜʝʣʘʪʘ. ʊʦʚʘ ʥʘʣʘʛʘ ʪʷʭʥʦʪʦ ʜʝʪʘʡʣʥʦ ʠʟʫʯʘʚʘʥʝ ʦʪ ʩʪʫʜʝʥʪʠʪʝ- ʶʨʠʩʪʠ. 
ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʨʘʚʦʨʘʟʜʘʚʘʪʝʣʥʠ ʩʠʩʪʝʤʠ ʜʘʚʘ ʟʥʘʥʠʷ 
ʢʘʢʪʦ ʟʘ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʶʨʠʜʠʯʝʩʢʘ ʢʦʥʩʫʣʪʘʮʠʷ ʢʘʪʦ ʦʩʦʙʝʥ ʩʧʦʩʦʙ ʟʘ 
ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʪʘʢʘ ʠ ʟʘ ʧʦʩʣʝʜʥʠʷ , ʬʘʢʫʣʪʘʪʠʚʝʥ ʝʪʘʧ ʦʪ 
ʤʝʭʘʥʠʟʤʘ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʘʚʦʪʦ, ʘ ʠʤʝʥʥʦ ʧʨʘʚʦʨʘʟʜʘʚʘʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ 
ʩʲʜʠʣʠʱʘʪʘ. 

ɽʣʝʢʪʨʦʥʥʦ ʧʨʘʚʠʪʝʣʩʪʚʦ. 
ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʘʢʪʫʘʣʥʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʘʚʠʪʝʣʩʪʚʦ 

ʥʝ ʦʟʥʘʯʘʚʘ ʝʜʠʥʩʪʚʝʥʦ ʧʦʟʥʘʥʠʝ ʟʘ ʚʠʜʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ 
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʫʩʣʫʛʠ.ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʝʪʘʡʣʥʦ ʧʦʟʥʘʚʘʥʝ ʥʘ ʧʨʘʚʥʘʪʘ 
ʧʨʦʙʣʝʤʘʪʠʢʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʘʚʠʪʝʣʩʪʚʦ. ʊʦʚʘ ʧʨʝʜʧʦʣʘʛʘ ʟʥʘʥʠʷ ʟʘ 
ʥʦʨʤʘʪʠʚʥʠ ʶʨʠʜʠʯʝʩʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʘʥʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ 
ʩʪʨʫʢʪʫʨʠ, ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʦʪ ʧʨʘʚʥʠ ʥʦʨʤʠ ʠ ʩʧʦʩʦʙʠʪʝ ʟʘ 
ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʨʲʟʢʠ ʤʝʞʜʫ ʧʨʘʚʥʠʪʝ ʥʦʨʤʠ. ʊʝʟʠ ʟʥʘʥʠʷ ʩʘ ʦʩʥʦʚʘ ʥʘ 
ʙʲʜʝʱʘʪʘ ʨʘʙʦʪʘ ʥʘ ʶʨʠʩʪʠʪʝ ʚ ʶʨʠʜʠʯʝʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʧʦ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʤʦʜʝʣʠ ʥʘ ʧʨʦʮʝʩʠ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ ʠ ʧʦʩʣʝʜʚʘʱʦʪʦ ʠʤ ʫʩʧʝʰʥʦ 
ʠʟʛʨʘʞʜʘʥʝ ʠ ʚʥʝʜʨʷʚʘʥʝ ʩʲʩ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ 
ʢʘʪʦ ʫʩʣʫʛʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʘʚʠʪʝʣʩʪʚʦ. 

ɽʣʝʢʪʨʦʥʥʠ ʨʝʛʠʩʪʨʠ. ʊʲʨʛʦʚʩʢʠ ʨʝʛʠʩʪʲʨ. 
ɽʣʝʢʪʨʦʥʥʠʪʝ ʨʝʛʠʩʪʨʠ- ʈʝʛʠʩʪʲʨ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʠ ʥʘ 

ʘʢʪʦʚʝʪʝ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʠʟʲʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ, ʈʝʛʠʩʪʲʨʘ ʥʘ ʦʙʱʝʩʪʚʝʥʠʪʝ 
ʧʦʨʲʯʢʠ ʠ ʦʩʦʙʝʥʦ ʊʲʨʛʦʚʩʢʠʷ ʨʝʛʠʩʪʲʨ ʩʘ ʥʘʡ- ʩʲʱʝʩʪʚʝʥʠʪʝ ʧʨʦʷʚʣʝʥʠʷ ʥʘ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʫʩʣʫʛʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʘʚʠʪʝʣʩʪʚʦ. Ăɽʣʝʢʪʨʦʥʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʘ ʥʦʚʦʪʦ ʙʠʪʠʝ ʥʘ 
ʶʨʠʜʠʯʝʩʢʠʪʝ ʬʘʢʪʠò [ɺʠʭʲʨ ʂʠʩʢʠʥʦʚ, Ăʂʲʤ ʦʙʱʘ ʪʝʦʨʠʷ ʥʘ ʧʨʘʚʦʪʦ ʥʘ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò]. ɽʣʝʢʪʨʦʥʥʠʷʪ ʊʲʨʛʦʚʩʢʠ ʨʝʛʠʩʪʲʨ ʝ ʥʘʡ- ʷʨʢʠʷʪ 
ʧʨʠʤʝʨ ʟʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʨʘʚʦʪʦ ʚʲʚ ʚʠʨʪʫʘʣʥʘʪʘ ʩʨʝʜʘ. ɽʪʦ ʟʘʱʦ ʦʩʦʙʝʥʦ 
ʟʥʘʯʝʥʠʝ ʥʘ ʩʝʤʠʥʘʨʥʠʪʝ ʟʘʥʷʪʠʷ ʩʝ ʦʙʨʲʱʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʨʝʛʠʩʪʲʨʥʦ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʊʲʨʛʦʚʩʢʠʷ ʨʝʛʠʩʪʲʨ. ɽʣʝʢʪʨʦʥʥʦʪʦ ʨʝʛʠʩʪʲʨʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 
ʧʦ ʚʧʠʩʚʘʥʝ ʥʘ ʬʘʢʪʠ ʠʣʠ ʦʙʷʚʷʚʘʥʝ ʥʘ ʘʢʪʦʚʝ ʥʘ ʪʲʨʛʦʚʮʠ ʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 
ʨʘʟʚʠʚʘʱ ʩʝ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʯʘʩʪʠʯʥʦ ʠʣʠ ʠʟʮʷʣʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʚʲʚ ʚʠʨʪʫʘʣʥʘʪʘ 
ʩʨʝʜʘ. ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʬʘʢʪʠ ʚ ʙʘʟʘʪʘ ʜʘʥʥʠ ʥʘ ʊʲʨʛʦʚʩʢʠʷ ʨʝʛʠʩʪʲʨ ʠʤʘ 
ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʜʝʡʩʪʚʠʝ, ʦʙʷʚʝʥʠʪʝ ʘʢʪʦʚʝ ʟʘ ʪʲʨʛʦʚʮʠʪʝ ʩʘ ʧʨʠʟʥʘʪʠ ʦʪ 
ʧʨʘʚʦʪʦ ʝʣʝʢʪʨʦʥʥʠ ʶʨʠʜʠʯʝʩʢʠ ʘʢʪʦʚʝ. ʊʦʚʘ ʩ ʦʩʦʙʝʥʘ ʩʠʣʘ ʥʘʣʘʛʘ ʥʝʛʦʚʦʪʦ 
ʧʦʟʥʘʚʘʥʝ ʦʪ ʩʪʫʜʝʥʪʠʪʝ- ʁ ʨʠʩʪʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. 
ʏʣʝʥʩʪʚʦʪʦ ʥʘ ɹʲʣʛʘʨʠʷ ʚ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʧʦʩʪʘʚʷ ʥʦʚʠ ʟʘʜʘʯʠ ʧʨʝʜ 

ʶʨʠʜʠʯʝʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʅʝʩʲʤʥʝʥʘ ʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ 
ʝʚʨʦʧʝʡʩʢʠʪʝ ʥʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝʪʝ, ʧʨʘʚʦʤʦʱʠʷʪʘ ʠ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 
ʠʥʩʪʠʪʫʮʠʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. ɻʦʣʝʤʠʷʪ ʦʙʝʤ ʦʪ ʥʦʨʤʘʪʠʚʥʠ ʠ 
ʥʝʥʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝ ʩʲʟʜʘʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʜʝʪʘʡʣʥʦ ʠʟʫʯʘʚʘʥʝ ʥʘ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ EUR-LEX- ʧʦʨʪʘʣʘ ʟʘ ʧʨʘʚʦʪʦ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. ʇʦ ʪʦʟʠ 
ʥʘʯʠʥ ʩʝ ʩʲʟʜʘʚʘʪ ʟʥʘʥʠʷ ʟʘ ʚʠʜʦʚʝʪʝ ʥʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝ, ʪʷʭʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 
ʨʝʢʚʠʟʠʪʠ, ʢʣʘʩʠʬʠʮʠʨʘʥʝʪʦ ʠʤ ʧʦ ʨʘʟʣʠʯʥʠ ʢʨʠʪʝʨʠʠ, ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 
ʝʚʨʦʧʝʡʩʢʠʷ ʪʝʟʘʫʨʫʩ EUROVOC. ʉʲʟʜʘʚʘʪ ʩʝ ʫʤʝʥʠʷ ʟʘ ʫʩʧʝʰʥʦ ʪʲʨʩʝʥʝ ʥʘ 
ʢʦʥʢʨʝʪʝʥ ʥʦʨʤʘʪʠʚʝʥ ʘʢʪ ʠ ʟʘ ʧʦ- ʧʲʣʥʦʮʝʥʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʨʠʣʦʞʠʤʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʚʪʦʨʠʷ ʝʪʘʧ ʦʪ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʶʨʠʜʠʯʝʩʢʘ 
ʢʦʥʩʫʣʪʘʮʠʷ. ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʩʘʡʪʘ ʥʘ ʉʲʜʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ 
ʩʲʶʟ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ- ʧʲʣʥʦʮʝʥʥʦʪʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʠ 
ʧʨʘʚʦʤʦʱʠʷʪʘ ʥʘ ʪʘʟʠ ɽʚʨʦʧʝʡʩʢʘ ʠʥʩʪʠʪʫʮʠʷ, ʢʘʢʪʦ ʠ ʟʥʘʥʠʷ ʟʘ ʧʨʘʢʪʠʢʘʪʘ ʥʘ 
ʩʲʜʘ, ʢʦʝʪʦ ʥʝʩʲʤʥʝʥʦ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʟʘ ʚʩʝʢʠ ʶʨʠʩʪ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ 
ʩʝʤʠʥʘʨʥʠ ʟʘʥʷʪʠʷ. 
ʆʩʚʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦʪʦ ʟʘʧʦʟʥʘʚʘʥʝ ʠ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʨʘʙʦʪʘ ʥʘ 

ʩʪʫʜʝʥʪʠʪʝ ʩʲʩ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ, ʩʘʡʪ ʥʘ 
ʜʲʨʞʘʚʝʥ ʦʨʛʘʥ ʠʣʠ ʝʣʝʢʪʨʦʥʝʥ ʨʝʛʠʩʪʲʨ , ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʠ ʧʨʘʢʪʠʢʫʤʠ. ʇʨʘʢʪʠʢʫʤʠʪʝ ʩʘ ʩʠʤʫʣʘʮʠʦʥʥʠ ʧʨʦʛʨʘʤʠ, 
ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ. ʊʝ ʩʘ ʦʩʥʦʚʘ ʟʘ ʧʦ- ʧʲʣʥʦʮʝʥʥʦ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ 
ʟʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʘ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʠ ʠʣʠ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʨʝʛʠʩʪʲʨʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. 
ɿʘ ʧʨʦʚʝʨʢʘ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʩ ʮʝʣ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʘʪʘ ʨʘʙʦʪʘ 

ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʝ ʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʪʝʩʪʦʚʝ ʦʪ 
ʩʪʫʜʝʥʪʠʪʝ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʪʝʩʪʦʚʝ , ʢʦʝʪʦ ʟʥʘʯʠʪʝʣʥʦ ʦʙʣʝʢʯʘʚʘ 
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ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʘʪʘ ʨʘʙʦʪʘ ʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʟʘʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ 
ʥʘ ʩʪʫʜʝʥʪʠʪʝ, ʢʘʪʦ ʠʤ ʧʦʩʦʯʚʘ ʛʨʝʰʢʠʪʝ ʠ ʠʤ ʧʨʝʜʦʩʪʘʚʷ ʨʝʟʫʣʪʘʪʠ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝʪʦ ʥʘ ʪʝʩʪʘ. 
ʆʩʚʝʥ ʜʦʩʝʛʘ ʨʘʟʛʣʝʜʘʥʠʪʝ ʪʨʘʜʠʮʠʦʥʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʚ 

ʩʲʚʨʝʤʝʥʥʦʪʦ ʶʨʠʜʠʯʝʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʤʦʜʝʨʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ 
ʩʨʝʜʩʪʚʘ ʢʘʪʦ ʩʝʤʘʥʪʠʯʥʠ ʤʨʝʞʠ, ʦʥʪʦʣʦʛʠʠ ʠ ʤʠʩʣʦʚʥʠ ʢʘʨʪʠ. ʊʝ ʟʘ ʧʨʲʚ ʧʲʪ 
ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʥʘ ʠʜʝʘʣʥʠ ʷʚʣʝʥʠʷ , 
ʢʘʢʚʠʪʦ ʩʘ ʧʨʦʮʝʩʠʪʝ ʚ ʧʨʘʚʦʪʦ. ʄʠʩʣʦʚʥʠʪʝ ʢʘʨʪʠ ʧʨʝʜʦʩʪʘʚʷʪ ʤʦʜʝʣʘ ʥʘ 
ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʜʲʨʞʘʚʝʥ ʦʨʛʘʥ, ʤʦʜʝʣ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʦʪʠʯʘʱʠ 
ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ, ʢʘʢʲʚʪʦ ʝ ʥʘʧʨʠʤʝʨ ʛʨʘʞʜʘʥʩʢʠʷ ʧʨʦʮʝʩ.ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʟʘ 
ʧʨʲʚ ʧʲʪ ʚʲʚ ʚʠʨʪʫʘʣʥʘʪʘ ʩʨʝʜʘ ʩʝ ʩʲʟʜʘʚʘʪ ʤʦʜʝʣʠ ʥʘ ʠʜʝʘʣʥʠ ʧʨʘʚʥʠ 
ʷʚʣʝʥʠʷ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʨʝʜʩʪʚʘ. ʊʦʚʘ ʩʲʟʜʘʚʘ ʝʜʥʘ ʥʦʚʘ 
ʥʘʩʦʢʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʦʨʝʪʠʯʥʠʪʝ ʠ ʦʪʨʘʩʣʦʚʠʪʝ ʧʨʘʚʥʠ ʜʠʩʮʠʧʣʠʥʠ, ʘ ʚ 
ʧʦʩʣʝʜʩʪʚʠʝ ʠ ʥʘ ʧʨʘʚʦʪʚʦʨʯʝʩʪʚʦʪʦ ʠ ʧʨʘʚʦʧʨʠʣʘʛʘʥʝʪʦ. 

ʊʨʫʜʥʦʩʪʠ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʪʠʢʘ 
ʆʩʥʦʚʥʠʪʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʥʘ ʩʝʤʠʥʘʨʥʠ ʟʘʥʷʪʠʷ 

ʧʦ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʦʠʟʪʠʯʘʪ ʦʪ ʩʲʱʝʩʪʚʝʥʠʪʝ ʨʘʟʣʠʯʠʷ ʚ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʠ ʥʘʯʠʥʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ ʩ ʜʦʩʝʛʘ ʠʟʫʯʘʚʘʥʠʪʝ ʪʝʦʨʝʪʠʯʥʠ ʠ 
ʦʪʨʘʩʣʦʚʠ ʧʨʘʚʥʠ ʜʠʩʮʠʧʣʠʥʠ. ʉʪʫʜʝʥʪʠʪʝ ʟʘ ʧʨʲʚ ʧʲʪ ʩʝ ʩʙʣʲʩʢʚʘʪ ʩ ʧʦʜʦʙʝʥ 
ʥʘʯʠʥ ʥʘ ʧʦʜʥʘʩʷʥʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ 
ʠʟʚʝʩʪʥʘ ʩʲʧʨʦʪʠʚʘ ʦʪ ʪʷʭʥʘ ʩʪʨʘʥʘ. ʅʘʡ- ʩʲʱʝʩʪʚʝʥʠʪʝ ʘʨʛʫʤʝʥʪʠ ʟʘ 
ʧʨʝʦʜʦʣʷʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʪʨʫʜʥʦʩʪʠ ʧʨʦʠʟʪʠʯʘʪ ʦʪ ʥʦʚʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʨʘʟʚʠʪʠʝ 
ʥʘ ʶʨʠʜʠʯʝʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʘʚʦʪʦ ʚʲʚ ʚʠʨʪʫʘʣʥʘʪʘ 
ʩʨʝʜʘ ʠ ʧʦʩʣʝʜʚʘʱʠʪʝ ʥʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʧʨʘʚʥʘʪʘ ʥʘʫʢʘ ʠ ʶʨʠʜʠʯʝʩʢʦʪʦ 
ʦʙʨʘʟʦʚʘʥʠʝ. 

ɿʘʢʣʶʯʝʥʠʝ 
ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʧʦʩʪʘʚʷ ʥʦʚʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʩʲʚʨʝʤʝʥʦʪʦ ʶʨʠʜʠʯʝʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ. ɼʠʥʘʤʠʯʥʦ 
ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʨʦʮʝʩʠ ʚ ʧʨʘʚʦʪʦ ʥʘʣʘʛʘʪ ʰʠʨʦʢʦʪʦ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʚ ʶʨʠʜʠʯʝʩʢʘʪʘ ʧʨʘʢʪʠʢʘ. 
ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʩʨʝʜʩʪʚʘ ʢʘʪʦ ʤʠʩʣʦʚʥʠ ʢʘʨʪʠ, ʦʥʪʦʣʦʛʠʠ ʠ 
ʩʝʤʘʥʪʠʯʥʠ ʤʨʝʞʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʠʜʝʘʣʥʠ ʧʨʘʚʥʠ ʷʚʣʝʥʠʷ ʩʲʟʜʘʚʘʪ 
ʢʘʯʝʩʢʪʚʝʥʦ ʥʦʚʘ ʦʩʥʦʚʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʦʨʝʪʠʯʥʠʪʝ ʠ ʦʪʨʘʩʣʦʚʠʪʝ ʧʨʘʚʥʠ 
ʥʘʫʢʠ.  
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ʚʝʯʝ ʥʘʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʘʢʩʠʤʘʣʥʘ ʩʪʝʧʝʥ. ɺ ʜʦʢʣʘʜʘ 
ʩʲʤ ʩʝ ʩʪʨʝʤʠʣ ʜʘ ʘʥʘʣʠʟʠʨʘʤ ʥʘʣʠʯʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʟʘʢʦʥʦʚʠʪʝ ʧʨʝʯʢʠ ʟʘ 
ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʆʮʝʥʷʚʘ ʩʝ 
ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝ ʢʘʢʪʦ ʚ ʩʨʝʜʥʠʪʝ, ʪʘʢʘ ʠ ʚʲʚ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ɽʣʝʢʪʨʦʥʝʥ ʜʥʝʚʥʠʢ, ʘʜʤʠʥ ʧʨʦ, ʝʣʝʢʪʨʦʥʥʦ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ. 

ɻʳʛʞʝʞʦʡʞ. 

ʇʨʝʭʦʜʲʪ ʦʪ ʠʥʜʫʩʪʨʠʘʣʥʦ ʢʲʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ ʚʦʜʠ ʜʦ 
ʨʘʜʠʢʘʣʥʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʲʚ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ ʞʠʚʦʪʘ ʚ ʪʦʚʘ ʯʠʩʣʦ ʠ ʚ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʇʦʩʪʤʦʜʝʨʥʠʷʪ ʩʚʷʪ, ʢʦʡʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʩʣʦʞʥʦʩʪ, 
ʛʣʦʙʘʣʠʟʘʮʠʷ, ʜʠʥʘʤʠʢʘ ʠ ʧʣʫʨʘʣʠʟʲʤ, ʧʨʝʜʧʦʣʘʛʘ ʥʦʚ ʚʠʜ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ 
ʥʦʚ ʚʠʜ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ, ʙʘʟʠʨʘʥʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʦʚʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ. ʅʘ ʧʨʝʜʝʥ ʧʣʘʥ ʠʟʣʠʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ, ʦʙʣʝʢʯʘʚʘʱʠ ʨʘʙʦʪʘʪʘ ʩ ʛʦʣʝʤʠʷ ʧʦʪʦʢ 
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ  ʩʬʝʨʘ.  

ɺ ʜʥʝʰʥʦʪʦ ʚʨʝʤʝ ʥʘ ʙʲʨʟʦ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʙʲʨʟʦ ʨʘʟʚʠʚʘʱʠʷ ʩʝ ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʯʦʚʝʰʢʠ  ʨʝʩʫʨʩ,  ʢʦʤʧʶʪʲʨʲʪ ʩʝ ʷʚʷʚʘ  
ʥʝʦʙʭʦʜʠʤʦ ʫʩʣʦʚʠʝ ʟʘ ʫʩʧʝʰʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ  ʠʜʝʠ, ʧʨʦʝʢʪʠ, ʧʣʘʥʦʚʝ. 
ʉʲʟʜʘʚʘʥʝʪʦ ʠ ʩʲʭʨʘʥʷʚʘʥʝʪʦ ʥʘ ʘʨʭʠʚʠ ʦʪ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʦʙʨʘʙʦʪʢʘʪʘ ʠ 
ʩʲʭʨʘʥʝʥʠʝʪʦ ʥʘ ʙʘʟʠ ʦʪ ʜʘʥʥʠ, ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ  ʠʥʪʝʨʘʢʪʠʚʥʠ ʤʝʪʦʜʠ ʠ 
ʧʨʠʥʮʠʧʠ ʥʘ ʦʙʫʯʝʥʠʝ ʩʘ ʥʝʠʟʤʝʥʥʘ ʯʘʩʪ ʦʪ ʤʠʥʘʣʦʪʦ, ʥʘʩʪʦʷʱʝʪʦ ʠ 
ʙʲʜʝʱʝʪʦ ʥʘ ʨʝʜʠʮʘ ʧʦʢʦʣʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʠʟʣʘʛʘʤ ʪʝʟʘʪʘ ʩʠ ʦʪʥʦʩʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʠ 
ʦʩʦʙʝʥʦʩʪʠʪʝ ʦʪ ʚʲʚʝʞʜʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ  ʚ ʩʨʝʜʥʦʪʦ 
ʦʙʨʘʟʦʚʘʥʠʝ. 

ɽʜʠʥ ʧʨʝʛʣʝʜ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʥʘʯʠʥ ʥʘ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʠ 
ʦʪʚʝʞʜʘ ʜʦ ʩʨʝʱʘʪʘ ñɹʲʣʛʘʨʠʷ ï ʌʠʥʣʘʥʜʠʷò, ʇʣʦʚʜʠʚ, 10-13.12.2007. ʅʘ 
ʩʨʝʱʘʪʘ ʙʝ ʜʠʩʢʫʪʠʨʘʥʘ ʩʠʩʪʝʤʘʪʘ ʥʘ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʚʲʚ 
ʌʠʥʣʘʥʜʠʷ. ʌʠʥʣʘʥʜʩʢʠʷʪ ʠʥʩʪʠʪʫʪ ʧʦ ʦʙʨʘʟʦʚʘʥʠʝ ʝ ʚʲʚʝʣ ʧʲʣʥʦ ʝʣʝʢʪʨʦʥʥʦ 
ʘʜʤʠʥʠʩʪʠʨʘʥʝ ʚʲʚ ʚʩʠʯʢʠ ʫʯʝʙʥʠ ʟʘʚʝʜʝʥʠʷ ʦʪ 1999 ʛʦʜʠʥʘ. ɺʩʝʢʠ ʦʪ 
ʣʝʢʪʦʨʠʪʝ ʙʝ ʢʘʪʝʛʦʨʠʯʝʥ, ʯʝ ʩʠʩʪʝʤʘʪʘ ʝ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʘ ʟʘ 
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ʬʠʥʣʘʥʜʩʢʠʪʝ ʫʯʠʣʠʱʘ ʠ ʠʟʧʲʣʥʷʚʘ ʮʝʣʠʪʝ ʩʠ. ɹʷʭʘ ʜʝʤʦʥʩʪʨʠʨʘʥʠ ʨʘʟʣʠʯʥʠ 
ʧʨʠʣʦʞʝʥʠʷ. ɼʨʫʛʘ ʩʪʨʘʥʘ, ʧʦʩʪʠʛʥʘʣʘ ʜʦʙʨʘ ʩʪʝʧʝʥ ʥʘ ʝʣʝʢʪʨʦʥʥʦ 
ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʝ ʌʨʘʥʮʠʷ, ʢʦʷʪʦ ʦʪ 1995 ʛʦʜ. ʚʲʚʝʞʜʘ ʧʦʝʪʘʧʥʦ ʪʦʟʠ ʥʘʯʠʥ 
ʥʘ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ. 

ʃʙʣʛʧ ʞ ʪʳʪʫʧʸʦʡʞʫʧ ʦʙ ʞʤʞʣʫʩʧʦʦʧʫʧ ʙʝʥʡʦʡʪʫʩʡʩʙʦʞ ʛ ɺʳʤʜʙʩʡʸ?  
ɺʩʷʢʦ ʫʯʝʙʥʦ ʟʘʚʝʜʝʥʠʝ ʩʝ ʩʪʘʨʘʝ ʩʲʩ ʩʦʙʩʪʚʝʥʠ ʩʨʝʜʩʪʚʘ ʠ ʩʠʣʠ ʜʘ 

ʦʙʣʝʢʯʠ ʪʝʞʢʘʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʠ ʜʦʢʫʤʝʥʪʘʣʥʘ ʩʠʩʪʝʤʘ. ɺ ʩʨʝʜʥʠʪʝ 
ʫʯʠʣʠʱʘ ʩʝ ʚʲʚʝʞʜʘʪ ʝʣʝʢʪʨʦʥʥʠ ʜʥʝʚʥʠʮʠ, ʢʦʠʪʦ  ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʩʘʤʦ 
ʩʘʤʦʪʦ ʫʯʠʣʠʱʝ. ʅʦ ʪʝʟʠ ʝʣʝʤʝʥʪʠ ʥʘ ʝʣʝʢʪʨʦʥʥʦ  ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʷʤʘʪ 
ʟʘʢʦʥʦʚʘ ʦʩʥʦʚʘ ʠ ʪʝ ʦʩʪʘʚʘʪ ʩʘʤʦʮʝʣʥʠ. ʉ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʜʝʣʝʛʠʨʘʥʠʪʝ 
ʙʶʜʞʝʪʠ, ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʩʨʝʜʥʠʪʝ ʥʠ ʫʯʠʣʠʱʘ ʙʝ ʥʘʪʦʚʘʨʝʥʦ ʩ ʦʱʝ ʝʜʥʘ 
ʥʝʣʝʢʘ ʟʘʜʘʯʘ - ʬʠʥʘʥʩʦʚʘʪʘ ʦʪʯʝʪʥʦʩʪ. ɽʩʪʝʩʪʚʝʥʦ ʚʩʷʢʦ ʫʯʠʣʠʱʝ ʩʝ ʥʘʣʦʞʠ 
ʜʘ ʟʘʢʫʧʫʚʘ ʠ  ʧʨʦʛʨʘʤʥʠ ʧʨʦʜʫʢʪʠ ʦʙʨʘʙʦʪʚʘʱʠ ʟʘʧʣʘʪʠʪʝ ʠ ʬʠʥʘʥʩʠʪʝ ʥʘ 
ʫʯʠʣʠʱʝʪʦ.  

ɽʙ ʭʧʩʥʬʤʡʩʙʥʞ ʯʞʤʡʫʞ ʦʙ ʯʸʤʧʪʫʦʧʫʧ ʞʤʞʣʫʩʧʦʦʧ ʙʝʥʡʦʡʪʫʩʡʩʙʦʞ ʛ 
ʧʚʩʙʠʧʛʙʦʡʞʫʧ: 

1. ɸʙʩʦʣʶʪʥʘ ʠʥʬʦʨʤʠʨʘʥʦʩʪ ʥʘ ʚʩʝʢʠ ʩʫʙʝʢʪ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ: 
ʫʯʝʥʠʢ, ʨʦʜʠʪʝʣʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʬʠʨʤʠ, ʜʲʨʞʘʚʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ.   

2. ɹʲʨʟ ʠ ʣʝʩʝʥ ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʡʪʦ ʧʝʩʪʠ ʥʝʠʤʦʚʝʨʥʠ ʫʩʠʣʠʷ ʠ 
ʚʨʝʤʝ ʧʦ ʚʩʠʯʢʠ ʝʪʘʞʠ ʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ. 

3. ʇʨʦʟʨʘʯʥʦʩʪ ʧʨʠ ʦʮʝʥʷʚʘʥʝ, ʜʠʧʣʦʤʠʨʘʥʝ ʠ ʜʨʫʛʠ ʩʫʙʝʢʪʠʚʥʠ ʧʨʦʮʝʩʠ ʚ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ. 

4. ɽʢʦʣʦʛʠʯʥʠ ʧʦʣʟʠ - ʩʧʝʩʪʷʚʘʥʝ ʥʘ ʪʦʥʦʚʝ ʭʘʨʪʠʷ ʟʘ ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʠ 
ʧʨʦʮʝʩʠʪʝ ʧʦ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʭʘʨʪʠʝʥʠʪʝ ʜʦʢʫʤʝʥʪʠ. 

5. ɽʣʝʤʝʥʠʨʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʠ, ʥʘʧʨʠʤʝʨ ʦʙʱʝʩʪʚʝʥʠʪʝ ʧʦʨʲʯʢʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ 
ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʫʯʝʙʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

ʆʞʧʚʮʧʝʡʥʡ ʬʪʤʧʛʡʸ ʠʙ ʧʪʳʲʞʪʫʛʸʛʙʦʞ ʦʙ ʞʤʞʣʫʩʧʦʦʧ 
ʙʝʥʡʦʡʪʫʩʡʩʙʦʞ ʛ ʪʩʞʝʦʧʫʧ ʧʚʩʙʠʧʛʙʦʡʞ: 

1. ʇʦʜʭʦʜʷʱʘ ʪʝʭʥʠʢʘ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʠʤʘ ʩʲʨʚʲʨ ʩ ʜʦʩʪʘ ʜʦʙʨʠ 
ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢʚʠʪʦ ʢʲʤ ʪʦʟʠ ʤʦʤʝʥʪ ʣʠʧʩʚʘʪ ʧʦ ʩʨʝʜʥʠʪʝ ʫʯʠʣʠʱʘ. ʇʨʠʯʠʥʘʪʘ 
ʝ ʚ ʦʙʩʪʦʷʪʝʣʩʪʦʪʦ, ʯʝ ʪʝ ʥʝ ʩʘ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʜʘ ʟʘʢʫʧʫʚʘʪ ʪʘʢʘʚʘ ʪʝʭʥʠʢʘ. 
ʊʦʚʘ ʝ ʧʨʠʦʨʠʪʝʪ ʥʘ ʜʲʨʞʘʚʘʪʘ ʠ ʥʘ ʦʙʱʠʥʠʪʝ (ʧʲʨʚʦʩʪʝʧʝʥʝʥ ʨʘʟʧʦʨʝʜʠʪʝʣ ʩ 
ʙʶʜʞʝʪʥʠ ʩʨʝʜʩʪʚʘ). 

2. ɼʦʙʲʨ ʩʦʬʪʫʝʨ ʩʚʲʨʟʚʘʱ ʚʩʠʯʢʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʚ ʫʯʠʣʠʱʝ. 

3. ʆʙʫʯʝʥ ʧʝʨʩʦʥʘʣ, ʢʦʡʪʦ ʜʘ ʧʦʜʜʲʨʞʘ ʙʘʟʠʪʝ ʦʪ ʜʘʥʥʠ ʠ ʦʙʩʣʫʞʚʘʥʝʪʦ ʥʘ 
ʠʥʪʝʨʥʝʪ ʩʘʡʪʦʚʝʪʝ.  

4. ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ ʩʘʡʪʦʚʝ ʥʘ ʫʯʠʣʠʱʘʪʘ. ʂʲʤ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ 
ʝʜʚʘ 23% ʦʪ ʫʯʠʣʠʱʘʪʘ ʠʤʘʪ ʩʪʨʘʥʠʮʠ ʚ ʠʥʪʝʨʥʝʪ (ʩʧʨʘʚʢʘ ʦʪ ʄʆʄʅ ʢʲʤ 
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30.06.2009), ʦʪ ʢʦʠʪʦ ʧʦʣʦʚʠʥʘʪʘ ʩʘ ʩʪʘʪʠʯʥʠ ʠ ʥʝ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʧʦʜʜʲʨʞʘʪ 
ʩʝʨʠʦʟʥʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʦʙʩʣʫʞʚʘʥʝ. 

5. ʅʝ ʝ ʩʲʟʜʘʜʝʥʘ ʟʘʢʦʥʦʚʘ ʦʩʥʦʚʘ ʥʘ ʪʦʟʠ ʪʠʧ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʩ ʦʧʠʩʘʥʠ 
ʧʨʦʮʝʜʫʨʠ ʧʦ ʩʲʭʨʘʥʝʥʠʝ ʠ ʟʘʱʠʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. 

6. ʅʝʦʙʭʦʜʠʤʦ ʝ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʜʠʥʝʥ ʨʝʛʠʩʪʲʨ ʧʦʥʝ ʥʘ ʜʚʝ ʥʠʚʘ-ʫʯʠʣʠʱʥʦ ʠ 
ʜʲʨʞʘʚʥʦ, ʚʢʣʶʯʚʘʱ ʚ ʩʝʙʝ ʩʠ: ʤʘʪʝʨʠʘʣʥʘ ʢʥʠʛʘ ʥʘ ʫʯʠʣʠʱʝʪʦ, ʜʥʝʚʥʠʮʠ ʥʘ 
ʢʣʘʩʦʚʝʪʝ, ʙʝʣʝʞʥʠʮʠ ʠ ʣʠʯʥʠ ʢʘʨʪʦʥʠ ʥʘ ʫʯʝʥʠʮʠʪʝ. 

7. ʉʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʝ ʝʜʠʥʥʘ ʠ ʫʥʠʬʠʮʠʨʘʥʘ ʟʘ ʮʷʣʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ 
ʩʠʩʪʝʤʘ, ʢʘʢʪʦ ʝ ʚ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʨʘʥʠ, ʘ ʠ ʚ ʯʘʩʪ ʦʪ 
ʘʟʠʘʪʩʢʠʪʝ. 

8. ʆʙʫʯʝʥʠʝ ʥʘ ʚʩʝʢʠ, ʘʥʛʘʞʠʨʘʥ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʜʘ ʨʘʙʦʪʠ 
ʩʚʦʙʦʜʥʦ ʩʲʩ ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ.  

ʇʨʡʫʳʫ ʦʙ ʇʅɼ òɹʣʙʝʞʥʡʣ ʃʡʩʡʤ ʈʧʨʧʛó ð ʈʤʧʛʝʡʛ ʠʙ ʧʪʳʲʞʪʫʛʸʛʙʦʞ 
ʦʙ  ʞʤʞʣʫʩʧʦʦʧ ʙʝʥʡʦʡʪʫʩʡʩʙʦʞ, ʣʧʢʫʧ ʡʪʣʙʥ ʝʙ ʪʨʧʝʞʤʸ  ʞ ʪʤʞʝʦʡʸʫ: 

ʇʨʝʟ  2002 ʛ. ʙʝ ʩʲʟʜʘʜʝʥ ʠ  ʜʝʡʩʪʚʘ ʝʣʝʢʪʨʦʥʝʥ ʜʥʝʚʥʠʢ ʩ ʚʨʲʟʢʘ ʦʪ 
ʠʥʪʝʨʥʝʪ ʩʘʡʪʘ ʥʘ ʆʄɻ. ʊʦʚʘ ʙʝ ʝʜʥʘ ʤʘʣʢʘ ʩʪʲʧʢʘ ʢʲʤ ʝʣʝʢʪʨʦʥʥʦ 
ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ. ɽʣʝʢʪʨʦʥʥʠʷʪ ʜʥʝʚʥʠʢ ʩʲʜʲʨʞʘ ʩʣʝʜʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ: 
ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʢʣʘʩʘ, ʪʝʢʫʱʠ ʠ ʦʢʦʥʯʘʪʝʣʥʠ ʦʮʝʥʢʠ ʥʘ ʫʯʝʥʠʢʘ, ʠʟʚʠʥʝʥʠ ʠ 
ʥʝʠʟʚʠʥʝʥʠ ʦʪʩʲʩʪʚʠʷ. ʀʥʬʦʨʤʘʮʠʷʪʘ ʩʝ ʚʲʚʝʞʜʘ ʦʪ ʢʣʘʩʥʠʷ ʨʲʢʦʚʦʜʠʪʝʣ ʠ 
ʫʯʠʪʝʣʠʪʝ, ʧʨʝʧʦʜʘʚʘʱʠ ʥʘ ʢʣʘʩʘ. ʂʦʨʝʢʮʠʠʪʝ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʘʤʦ ʩʲʩ 
ʩʲʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʦʤʦʱʥʠʢ-ʜʠʨʝʢʪʦʨʠʪʝ ʠʣʠ ʜʠʨʝʢʪʦʨʘ. ɼʦʩʪʲʧʲʪ ʜʦ 
ʠʥʬʦʨʤʘʮʠʷʪʘ ʩʪʘʚʘ ʯʨʝʟ ɽɻʅ, ʢʣʘʩ ʠ ʥʦʤʝʨ ʥʘ ʫʯʝʥʠʢʘ. ʇʨʠ ʚʩʷʢʘ ʧʨʦʤʷʥʘ ʥʘ 
ʙʘʟʘʪʘ ʜʘʥʥʠ ʟʘ ʦʙʫʯʘʝʤʠʷ, ʨʦʜʠʪʝʣʷʪ  ʧʦʣʫʯʘʚʘ e-mail ʩʲʦʙʱʝʥʠʝ, ʘʢʦ ʝ 
ʧʦʞʝʣʘʣ ʜʘ ʘʢʪʠʚʠʨʘ ʪʘʟʠ ʦʧʮʠʷ. ɽʣʝʢʪʨʦʥʥʠʷʪ ʜʥʝʚʥʠʢ ʝ ʩʠʣʥʦ ʦʜʦʙʨʷʚʘʥ ʦʪ 
ʨʦʜʠʪʝʣʠʪʝ, ʥʦ ʪʦʚʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʨʝʯʝ ʝʣʝʢʪʨʦʥʥʦ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʚ 
ʩʨʝʜʥʠʪʝ ʫʯʠʣʠʱʘ, ʟʘʱʦʪʦ ʝ ʩʘʤʦ ʝʣʝʤʝʥʪ ʦʪ ʥʝʛʦ. 

ɼʨʫʛ ʚʘʞʝʥ ʤʦʤʝʥʪ ʚ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʝ ʢʘʯʚʘʥʝʪʦ ʥʘ ʢʫʨʩʦʚʝʪʝ 
ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʠʜ ʚ ʩʘʡʪʘ ʥʘ ʛʠʤʥʘʟʠʷʪʘ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʪʘʚʘ ʧʦʜ 
ʬʦʨʤʘʪʘ ʥʘ ʧʨʝʟʝʥʪʘʮʠʠ, ʬʠʣʤʠ ʠ ʜʨʫʛʠ ʬʦʨʤʠ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ. ʅʘʧʨʠʤʝʨ ʚʲʚ ʌʠʥʣʘʥʜʠʷ 90% ʦʪ ʣʝʢʮʠʠʪʝ ʩʝ ʧʨʦʚʝʞʜʘʪ online ʠ 
ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʠʜ. ʊʦʟʠ ʧʦʜʭʦʜ ʝ ʫʚʝʣʠʯʠʣ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʟʘʥʷʪʠʷʪʘ ʩ ʥʘʜ 50% ʠ ʪʝ ʦʪʯʠʪʘʪ ʢʘʪʦ ʥʘʡ-ʩʝʨʠʦʟʥʘ ʧʨʠʯʠʥʘ, ʜʘ ʩʘ ʩ ʥʘʡ-
ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʦʙʨʘʟʦʚʘʥʦʩʪ ʚ ʩʨʝʜʥʠʪʝ ʫʯʠʣʠʱʘ ʚ ʮʷʣ ʩʚʷʪ ʟʘ 2008 ʠ 2009 ʛ. 
ʠʤʝʥʥʦ ʪʦʟʠ ʥʘʯʠʥ ʥʘ ʠʥʬʦʨʤʠʨʘʥʦʩʪ ʥʘ ʫʯʘʱʠʪʝ ʩʝ.  ɺʩʝʢʠ ʫʯʝʥʠʢ ʤʦʞʝ ʜʘ ʩʠ 
ʧʫʩʥʝ ʥʘ ʩʚʦʷ ʢʦʤʧʶʪʲʨ ʧʦʚʪʦʨʥʦ ʮʝʣʠʷ ʫʨʦʢ ʠʣʠ ʯʘʩʪ ʦʪ ʥʝʛʦ. ɺʩʝʢʠ ʠʤʘ 
ʧʣʘʥʘ ʥʘ ʫʨʦʢʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠ ʠʤʘ ʟʘʜʲʣʞʝʥʠʝʪʦ ʜʘ ʩʝ ʠʥʬʦʨʤʠʨʘ ʠ 
ʧʦʜʛʦʪʚʠ ʟʘ ʫʨʦʢʘ. ʊʝʟʠ ʝʪʘʧʠ ʩʝ ʩʣʝʜʷʪ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ. 

ʇʦ ʚʩʝʢʠ ʧʨʝʜʤʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʧʦʜʛʦʪʚʷʪ ʧʨʠʤʝʨʥʠ 
ʢʦʥʪʨʦʣʥʠ ʨʘʙʦʪʠ, ʢʦʝʪʦ ʱʝ ʥʘʤʘʣʠ ʩʪʨʝʩʘ ʦʪ ʠʟʧʠʪʚʘʥʝʪʦ ʠ ʱʝ ʜʘʜʝ ʧʦ-ʜʦʙʨʘ 
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ʧʨʝʜʩʪʘʚʘ ʟʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʚʩʝʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣ. ʊʦʚʘ ʝ ʥʘʯʠʥ ʚʩʝʢʠ ʫʯʝʥʠʢ 
ʜʘ ʜʘʜʝ ʤʘʢʩʠʤʘʣʥʦ ʦʪ ʩʝʙʝ ʩʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ ʦʮʝʥʷʚʘʥʝ. 

ɺ ʆʄɻ ʢʦʤʧʶʪʲʨʥʦ-ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʥʝ ʝ ʥʦʚʦʩʪ ʠ ʩʝ ʧʨʠʣʘʛʘ ʚʩʝ ʧʦ-
ʠʥʪʝʥʟʠʚʥʦ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ. ʂʘʢʪʦ ʟʥʘʝʤ ʪʦʚʘ ʝ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʩʨʝʜʘ, 
ʚ ʢʦʷʪʦ ʢʦʤʧʶʪʨʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ.  

ʇʨʝʠʤʫʱʝʩʪʚʘʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʦ-ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʝ ʚʠʞʜʘʪ ʥʘʡ-̫ ʚʥʦ 
ʧʨʠ ʩʨʘʚʥʷʚʘʥʝʪʦ ʩ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʪʝʩʪʦʚʝ ʥʘ ʭʘʨʪʠʷ ʧʦ 
ʦʧʨʝʜʝʣʝʥʠ ʧʦʢʘʟʘʪʝʣʠ:  

- ʧʦ-ʝʬʠʢʘʩʥʦ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʠ ʦʮʝʥʷʚʘʥʝ;  

- ʧʦ-ʥʠʩʢʘ ʩʝʙʝʩʪʦʡʥʦʩʪ ʥʘ ʤʥʦʛʦ ʦʪ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʞʠʟʥʝʥʠʷʪ ʮʠʢʲʣ ʥʘ 
ʠʟʧʠʪʘ; 

- ʧʦʚʠʰʝʥʘ ʩʠʛʫʨʥʦʩʪ ʧʦʨʘʜʠ ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʝʜʘʚʘʥʝ ʠ ʢʦʜʠʨʘʥʝ ʥʘ ʪʝʩʪʘ, 
ʧʦʩʪʦʷʥʩʪʚʦ ʠ ʩʪʘʙʠʣʥʦʩʪ;  

- ʧʦ-ʙʲʨʟʠ ʠ ʧʦ-ʢʦʥʪʨʦʣʠʨʘʥʠ ʧʨʦʤʝʥʠ ʥʘ ʠʟʧʠʪʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ;  

- ʦʙʝʢʪʠʚʥʦʩʪ ʥʘ ʦʮʝʥʢʘʪʘ.  

ʂʘʪʦ ʮʷʣʦʩʪʝʥ ʧʨʦʮʝʩ ʠʟʧʠʪʲʪ ʝ ʧʦ-ʨʘʟʙʠʨʘʝʤ ʠ ʧʦ-ʣʝʩʝʥ ʟʘ ʧʨʦʚʝʞʜʘʥʝ. 
ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʛʦʜʠʥʠ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦʜʜʲʨʞʘ 
ʅʘʮʠʦʥʘʣʝʥ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʦʨʪʘʣ, ʚ ʢʦʡʪʦ ʠʤʘ ʢʘʯʝʥʠ ʝʣʝʢʪʨʦʥʥʠ ʫʯʝʙʥʠ 
ʩʲʜʲʨʞʘʥʠʷ ʧʦ ʚʩʠʯʢʠ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ ʦʪ 5 ʜʦ 12 ʢʣʘʩ. ʉʧʦʨʝʜ ʩʪʘʪʠʩʪʠʢʘʪʘ 
ʥʘ ʧʦʨʪʘʣʘ ʩʨʝʜʥʦ ʥʘ ʜʝʥ ʚʣʠʟʘʪ ʭʠʣʷʜʘ ʜʫʰʠ ʚ ʫʯʝʙʥʦ ʚʨʝʤʝ, ʘ ʘʢʪʠʚʥʦ 
ʠʟʧʦʣʟʚʘʱʠʪʝ ʧʦʨʪʘʣʘ ʩʘ ʦʢʦʣʦ 100000 ʫʯʝʥʠʮʠ. 

ʋʯʝʥʠʮʠʪʝ ʠ ʢʦʤʧʶʪʨʠʪʝ ʩʝ ʨʘʟʙʠʨʘʪ ʯʫʜʝʩʥʦ, ʜʦʥʷʢʲʜʝ ʟʘʱʦʪʦ ʜʝʮʘʪʘ 
ʦʱʝ ʥʝ ʩʘ ʩʪʘʥʘʣʠ ʞʝʨʪʚʘ ʥʘ ʟʘʢʦʩʪʝʥʝʣʠʪʝ ʥʘʯʠʥʠ ʜʘ ʩʝ ʚʲʨʰʠ ʦʧʨʝʜʝʣʝʥʦ 
ʥʝʱʦ. ʊʝ ʦʙʠʯʘʪ ʜʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʪ ʠ ʪʘʟʠ ʥʦʚʘ ʧʘʨʘʜʠʛʤʘ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ 
ʧʦʩʪʘʚʷ ʥʦʚʠ ʫʩʣʦʚʠʷ ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ. ʊʨʷʙʚʘ ʜʘ 
ʦʪʯʝʪʝʤ, ʯʝ ʧʨʦʙʣʝʤʲʪ, ʢʦʡʪʦ ʩʲʱʝʩʪʚʫʚʘʰʝ ʩ ʣʠʧʩʘʪʘ ʥʘ ʢʦʤʧʶʪʨʠ ʚʲʚ ʚʩʝʢʠ 
ʜʦʤ ʚʝʯʝ ʛʦ ʥʷʤʘ. 

ʉʠʩʪʝʤʘʪʘ ʧʨʝʜʣʘʛʘ ʫʜʦʙʥʦ ʨʝʰʝʥʠʝ ʠ ʧʨʠ ʦʪʩʲʩʪʚʠʝ ʥʘ ʫʯʠʪʝʣ. ɸʢʦ ʠʤʘ 
ʨʘʟʨʘʙʦʪʝʥʘ ʜʦʙʨʘ ʩʠʩʪʝʤʘ, ʪʦ ʫʯʝʥʠʮʠʪʝ ʚʣʠʟʘʪ ʚʲʚ ʚʝʯʝ ʧʦʜʛʦʪʚʝʥ 
ʚʠʨʪʫʘʣʝʥ ʫʨʦʢ ʠ ʧʨʦʚʝʞʜʘʪ ʧʲʣʥʦʮʝʥʥʦ ʟʘʥʷʪʠʝʪʦ. ɿʘ ʩʨʘʚʥʝʥʠʝ - ʚ ʤʦʤʝʥʪʘ 
ʚʣʠʟʘ ʟʘʤʝʩʪʚʘʱ ʫʯʠʪʝʣ, ʢʦʡʪʦ ʥʷʤʘ ʤʦʪʠʚʘʮʠʷ ʠ ʩʝ ʚʦʜʷʪ ʥʝʧʲʣʥʦʮʝʥʥʠ 
ʯʘʩʦʚʝ.  

ʀʤʘ ʤʥʦʛʦ ʧʨʠʯʠʥʠ, ʧʦʨʘʜʠ ʢʦʠʪʦ ʝʜʠʥ ʫʯʝʥʠʢ ʜʘ ʥʷʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ 
ʧʦʩʝʱʘʚʘ ʫʯʠʣʠʱʝ. ʉʧʦʨʝʜ ɹʠʣ ɻʝʡʪʩ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʝʜʠʥ ʤʠʣʠʦʥ ʫʯʝʥʠʮʠ, ʚ 
ʉɸʑ ʨʝʰʘʚʘʪ ʜʘ ʧʦʣʫʯʘʪ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʠ ʜʦ ʝʜʠʥʘʜʝʩʝʪʠ ʢʣʘʩ ʚ ʜʦʤʘ ʩʠ 
ʢʦʝʪʦ ʝ ʦʢʦʣʦ 2% ʦʪ ʦʙʱʠʷ ʙʨʦʡ ʥʘ ʫʯʘʱʠʪʝ. ʇʦʥʝ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʪʝʟʠ 2% 
ʦʩʪʘʚʘʪ ʚ ʢʲʱʠ ʧʦ ʧʨʠʯʠʥʠ ʦʪ ʨʝʣʠʛʠʦʟʝʥ ʠʣʠ ʢʫʣʪʫʨʝʥ ʭʘʨʘʢʪʝʨ. ʊʦʚʘ ʝ ʦʱʝ 
ʝʜʠʥ ʥʘʯʠʥ ʜʘ ʩʝ ʦʙʫʯʘʚʘʪ ʯʘʩʪ ʦʪ  ʦʪʧʘʜʘʱʠʪʝ ʫʯʝʥʠʮʠ, ʢʦʠʪʦ ʟʥʘʝʤ, ʯʝ ʩʘ 
ʪʚʲʨʜʝ ʤʥʦʛʦ ʟʘ ʤʘʣʢʘʪʘ ʥʠ ʩʪʨʘʥʘ.  
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ɼʦʨʠ ʜʘ ʩʲʟʜʘʜʝʤ ʫʥʠʢʘʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ʮʷʣʦʩʪʥʦ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʚ 
ʥʘʰʝʪʦ ʫʯʠʣʠʱʝ, ʢʘʧʘʮʠʪʝʪ ʟʘ ʢʦʝʪʦ ʠʤʘʤʝ, ʪʦ ʙʝʟ ʟʘʢʦʥʦʚʘ ʦʩʥʦʚʘ, ʱʝ ʩʝ 
ʧʦʣʫʯʠ ʜʚʦʡʥʘ ʥʘʪʦʚʘʨʝʥʦʩʪ ʥʘ ʚʩʠʯʢʠ ʫʯʠʪʝʣʠ ʠ ʨʲʢʦʚʦʜʠʪʝʣʠ. ʌʘʢʪ, ʢʦʡʪʦ 
ʦʧʠʪʲʪ ʥʠ ʧʦʪʚʲʨʞʜʘʚʘ. 

ʊʦʟʠ ʥʘʯʠʥ ʥʘ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʱʝ ʩʧʦʤʦʛʥʝ ʜʘ ʩʝ ʦʩʚʦʙʦʜʠ  ʤʥʦʛʦ 
ʯʦʚʝʰʢʠ ʨʝʩʫʨʩ, ʢʦʡʪʦ ʚ ʤʦʤʝʥʪʘ ʝ ʘʥʛʘʞʠʨʘʥ ʩ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠ 
ʩʧʨʘʚʢʠ ʠ ʩʚʝʜʝʥʠʷ. ɸ ʥʝ ʝ ʣʠ ʪʦʚʘ ʥʘʯʠʥʘ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʢʨʠʟʘʪʘ.   

ʂʘʢʚʦ ʝ ʩʲʩʪʦʷʥʠʝʪʦ ʧʦ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʝʣʝʢʪʦʨʥʥʦʪʦ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʚʲʚ 
ʚʠʩʰʠʪʝ ʫʯʝʙʥʠ ʟʘʚʝʜʝʥʠʷ? ʋʅʉʉ ʠ ʊʋ ʩʘ ʧʠʦʥʝʨʠ ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ, ʢʘʪʦ ʪʝ 
ʢʲʤ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ, ʠʟʧʦʣʟʚʘʡʢʠ ʘʢʘʜʝʤʠʯʥʘʪʘ ʘʚʪʦʥʦʤʥʦʩʪ, ʠʤʘʪ 
ʠʟʛʨʘʜʝʥʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʩʠʩʪʝʤʠ, ʫʨʝʜʝʥʠ ʩ ʧʨʘʚʠʣʥʠʮʠ ʟʘ 
ʬʫʥʢʮʠʦʥʠʨʘʥʝ. ʅʘʡ-ʭʘʨʘʢʪʝʨʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʪʝʟʠ ʩʠʩʪʝʤʠ ʩʘ:    

1. ʉʠʩʪʝʤʠʪʝ ʜʝʡʩʪʚʘʪ ʦʪ ʢʘʜʠʜʘʪʩʪʚʘʥʝʪʦ ʠ ʟʘʧʠʩʚʘʥʝʪʦ ʥʘ ʩʪʫʜʝʥʪʘ. 

2. ʉʲʩʪʘʚʷ ʩʝ ʠ ʩʝ ʩʣʝʜʠ ʨʘʟʧʠʩʘʥʠʝʪʦ ʥʘ ʫʯʝʙʥʠʪʝ ʟʘʥʷʪʠʷ ʥʘ ʚʩʷʢʘ ʛʨʫʧʘ. 

3. ʉʲʩʪʘʚʷ ʩʝ ʠ ʩʝ ʩʣʝʜʠ ʨʘʟʧʠʩʘʥʠʝʪʦ ʟʘ ʟʘʝʪʦʩʪʪʘ ʥʘ ʫʯʝʙʥʠʪʝ ʟʘʣʠ. 

4. ʉʲʩʪʘʚʷ ʩʝ ʠ ʩʝ ʩʣʝʜʠ ʨʘʟʧʠʩʘʥʠʝʪʦ ʟʘ ʟʘʝʪʦʩʪʪʘ ʥʘ ʚʩʝʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣ. 

5. ʉʣʝʜʷʪ ʩʝ ʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʪʝʢʫʱʠ ʦʮʝʥʢʠ ʦʪ ʢʦʣʦʢʚʠʫʤʠ ʠ ʢʦʥʪʨʦʣʥʠ. 

6. ʉʣʝʜʷʪ ʩʝ ʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʦʪʩʲʩʪʚʠʷ (ʧʨʠʩʲʩʪʚʠʝ) ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʥʘ ʣʝʢʮʠʠ, 
ʫʧʨʘʞʥʝʥʠʷ, ʢʦʥʪʨʦʣʥʠ ʨʘʙʦʪʠ ʠ  ʜʨʫʛʠ. 

7. ʉʣʝʜʷʪ ʩʝ ʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʩʝʤʝʩʪʨʠʘʣʥʠʪʝ ʦʮʝʥʢʠ ʥʘ ʩʪʫʜʝʥʪʠʪʝ. 

8. ʉʣʝʜʷʪ ʩʝ ʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʜʦʢʫʤʝʥʪʠʪʝ ʠ ʢʣʘʩʠʨʘʥʠʷʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʟʘ 
ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʪʠʧʝʥʜʠʠ. 

9. ʉʣʝʜʷʪ ʩʝ ʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʜʦʢʫʤʝʥʪʠʪʝ ʠ ʢʣʘʩʠʨʘʥʠʷʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʟʘ 
ʥʘʩʪʘʥʷʚʘʥʝ ʚ ʦʙʱʝʞʠʪʠʷ. 

10. ʆʙʨʘʙʦʪʚʘʪ ʩʝ ʪʘʢʩʠ ʟʘʧʣʘʱʘʥʠ ʦʪ ʩʪʫʜʝʥʪʠʪʝ. 

11. ʈʝʘʣʠʟʠʨʘʪ ʩʝ ʝʣʝʢʪʨʦʥʥʠ ʢʫʨʩʦʚʝ ʥʘ ʦʙʫʯʝʥʠʝ. 

ɾʫʧ ʣʙʣ ʪʡ ʨʩʞʝʪʫʙʛʸʥe ʦʞʝʙʤʞʰʦʧʫʧ ʚʳʝʞʲʞ.  

ʋʯʝʥʠʢʲʪ ʩʝ ʟʘʧʠʩʚʘ ʚ ʧʲʨʚʠ ʢʣʘʩ ʠ ʝ ʨʝʛʠʩʪʨʠʨʘʥ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʪʘ 
ʩʠʩʪʝʤʘ ʥʘ ʠʟʙʨʘʥʦʪʦ ʫʯʠʣʠʱʝ. ɸʢʦ ʪʦʚʘ ʩʪʘʚʘ ʩʣʝʜ ʧʨʠʝʤʝʥ ʠʟʧʠʪ, ʪʦ ʪʦʡ ʩʝ 
ʧʨʦʚʝʞʜʘ ʩ ʦʥʣʘʡʥ ʪʝʩʪ. 

ʋʯʝʥʠʢʲʪ ʠʟʙʠʨʘ ʧʨʦʛʨʘʤʘʪʘ, ʧʦ ʢʦʷʪʦ ʱʝ ʩʝ ʛʦʪʚʠ, ʘʢʦ ʠʤʘ ʨʘʟʣʠʯʥʠ 
ʧʨʦʬʝʩʠʠ ʠ/ʠʣʠ ʨʘʟʣʠʯʥʠ ʧʨʦʬʠʣʠ ʚ ʠʟʙʨʘʥʦʪʦ ʦʪ ʥʝʛʦ ʫʯʠʣʠʱʝ.  

ʋʯʝʥʠʢʲʪ ʩʲʚʤʝʩʪʥʦ ʩ ʨʦʜʠʪʝʣʠʪʝ ʩʠ ʠʟʙʠʨʘ ʫʯʠʪʝʣʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʱʝ ʩʝ 
ʦʙʫʯʘʚʘ. ɿʘ ʮʝʣʪʘ ʚʩʝʢʠ ʫʯʠʪʝʣ ʝ ʧʨʝʜʩʪʘʚʠʣ ʩʚʦʷʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʦʙʫʯʝʥʠʝ ʠ 
ʩʝʙʝ ʩʠ. 

ʉʠʩʪʝʤʘʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ ʚʩʷʢʘ ʧʘʨʘʣʝʣʢʘ. 
ʀʥʬʦʨʤʘʮʠʷʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʠʟʧʨʘʱʘ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ -
ʈʀʆʂʆɿ, ʈʀʆ, ʆʙʱʠʥʘ ʠ ʜʨ. 
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ʉʠʩʪʝʤʘʪʘ ʧʨʝʜʦʩʪʘʚʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʟʘʝʪʦʩʪʪʘ ʥʘ ʫʯʝʙʥʠʪʝ ʟʘʣʠ. 

ʇʦ ʚʩʷʢʦ ʚʨʝʤʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʩʧʨʘʚʢʘ ʟʘ ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʚʩʝʢʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣ. 

ʊʝʢʫʱʠ ʦʮʝʥʢʠ ï ʫʯʠʪʝʣʷʪ ʚʝʜʥʘʛʘ ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʯʘʩʘ, ʠ ʜʘʞʝ ʧʦ 
ʚʨʝʤʝ ʥʘ ʯʘʩʘ ʚʥʘʩʷ ʦʮʝʥʢʠʪʝ. ɸʢʦ ʦʮʝʥʢʠʪʝ ʩʘ ʦʪ ʪʝʩʪʦʚʦ ʠʟʧʠʪʚʘʥʝ ʥʘ 
ʢʦʤʧʶʪʲʨ, ʪʦ ʪʝ ʩʝ ʚʥʘʩʷʪ ʘʚʪʦʤʘʪʠʯʥʦ ʚ ʩʠʩʪʝʤʘʪʘ. 

ʆʪʩʲʩʪʚʠʷ ʦʪ ʫʯʠʣʠʱʝ ʠʣʠ ʦʪ ʯʘʩ ʩʝ ʟʘʧʠʩʚʘʪ ʦʪ ʫʯʠʪʝʣʷ ʠ ʧʨʠ ʪʦʟʠ ʥʘʯʠʥ, 
ʘʢʦ ʨʦʜʠʪʝʣ ʚʣʝʟʝ ʱʝ ʚʠʜʠ, ʯʝ ʫʯʝʥʠʢʲʪ ʍ ʧʨʠʤʝʨʥʦ ʝ ʦʪʩʲʩʪʚʘʣ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʟʘʠʥʪʝʨʦʩʦʚʘʥʘʪʘ ʩʪʨʘʥʘ ʱʝ ʤʦʞʝ ʜʘ ʚʟʝʤʝ ʤʝʨʢʠ 
ʥʝ ʩʣʝʜ ʨʦʜʠʪʝʣʩʢʘ ʩʨʝʱʘ, ʩʣʝʜ 10 ʪʘʢʠʚʘ ʦʪʩʲʩʪʚʠʷ, ʘ ʚʝʜʥʘʛʘ. 

ʉʨʦʯʥʠʪʝ ʦʮʝʥʢʠ ʱʝ ʩʘ ʠʟʚʝʩʪʥʠ ʥʘ ʨʦʜʠʪʝʣʷ ʜʦʨʠ ʧʨʝʜʠ ʢʨʘʷ ʥʘ ʩʨʦʢʘ, 
ʟʘʱʦʪʦ ʪʦʡ ʱʝ ʠʤʘ ʨʝʘʣʥʘ ʧʨʝʜʩʪʘʚʘ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʠʤ ʧʨʝʟ ʩʲʦʪʚʝʪʥʠʷ 
ʧʝʨʠʦʜ, ʠ ʨʝʟʫʣʪʘʪʲʪ ʥʷʤʘ ʜʘ ʙʲʜʝ ʠʟʥʝʥʘʜʚʘʱ. 

ʑʝ ʩʝ ʧʫʙʣʠʢʫʚʘ ʘʢʪʫʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʫʩʣʦʚʠʷʪʘ ʠ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ 
ʩʪʠʧʝʥʜʠʠ. 

ʑʝ ʩʝ ʧʫʙʣʠʢʫʚʘʪ ʠʟʠʩʢʚʘʥʠʷ ʠ ʧʨʦʮʝʜʫʨʠ ʧʦ ʥʘʩʪʘʥʷʚʘʥʝ ʚ ʦʙʱʝʞʠʪʠʷ. 

ʑʝ ʩʝ ʧʫʙʣʠʢʫʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʬʠʥʘʥʩʦʚʠ ʦʧʝʨʘʮʠʠ, ʝʣʝʢʪʨʦʥʥʦ 
ʙʘʥʢʠʨʘʥʝ, ʝʣʝʢʪʨʦʥʝʥ ʧʦʜʧʠʩ, ʩʧʨʘʚʢʠ ʠ ʜʨʫʛʠ. 

ʇʦʩʪʦʷʥʥʦ ʱʝ ʩʝ ʘʢʪʫʘʣʠʟʠʨʘʪ ʝʣʝʢʪʨʦʥʥʠʪʝ ʢʫʨʩʦʚʝ ʥʘ ʦʙʫʯʝʥʠʝ. 
ʇʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʨʦʮʠʪʝ ʦʪ ʫʯʠʪʝʣʠʪʝ ʱʝ ʪʨʷʙʚʘ ʜʘ ʩʪʘʚʘ ʚ ʧʝʨʠʦʜʘ 30 ʶʥʠ ï 
1 ʩʝʧʪʝʤʚʨʠ, ʟʘ ʜʘ ʩʝ ʧʨʠʜʦʙʠʝ ʨʝʘʣʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʫʯʝʙʥʠʷ ʢʫʨʩ ʦʪ 
ʦʙʫʯʘʝʤʠʪʝ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʧʦʜʛʦʪʦʚʢʘ ʠ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, 
ʢʲʜʝʪʦ ʪʦʚʘ ʧʦʟʚʦʣʷʚʘ.  

ʃʠʯʥʠʪʝ ʢʘʨʪʦʥʠ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʛʝʥʝʨʠʨʘʪ ʘʚʪʦʤʘʪʠʯʥʦ, ʢʦʝʪʦ ʩʧʝʩʪʷʚʘ 
ʚʨʝʤʝ ʠ ʩʨʝʜʩʪʚʘ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʤʦʞʝ ʜʘ ʩʝ ʟʘʣʦʞʠ ʭʠʙʨʠʜʝʥ ʚʘʨʠʘʥʪ ʟʘ 
ʨʘʟʧʝʯʘʪʚʘʥʝ ʥʘ ʛʦʜʠʰʥʠ ʦʮʝʥʢʠ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʝ ʜʘʥʥʠʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ 
ʠʟʮʷʣʦ ʥʘ ʝʣʝʢʪʨʦʥʝʥ ʥʦʩʠʪʝʣ.  

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʜʠʧʣʦʤʠʪʝ ʩʲʱʦ ʝ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʩʠʩʪʝʤʘʪʘ ʱʝ ʛʝʥʝʨʠʨʘ 
ʘʚʪʦʤʘʪʠʯʥʦ, ʠ ʛʨʝʰʢʠ ʩʘ ʧʦʯʪʠ ʠʟʢʣʶʯʝʥʠ. ɸʨʭʠʚʲʪ ʥʘ ʜʠʧʣʦʤʠʪʝ ʱʝ ʝ 
ʜʦʩʪʲʧʝʥ ʦʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ. ʄʦʞʝ ʜʘ ʩʝ ʜʦʩʪʠʛʥʝ ʠ ʜʦ ʪʦʚʘ ʪʝ 
ʜʘ ʥʝ ʩʘ ʤʘʪʝʨʠʘʣʠʟʠʨʘʥʠ, ʘ ʚʠʩʰʠʪʝ ʫʯʝʙʥʠ ʟʘʚʝʜʝʥʠʷ ʚ ɹʲʣʛʘʨʠʷ ʠ ʯʫʞʙʠʥʘ 
ʜʘ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʛʠ ʠʟʪʝʛʣʷʪ ʦʥʣʘʡʥ.  

ɿʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʩʪʲʧʢʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʚʩʠʯʢʠ ʫʯʠʪʝʣʠ ʜʘ 
ʨʘʟʧʦʣʘʛʘʪ ʩ ʤʦʙʠʣʝʥ ʢʦʤʧʶʪʲʨ, ʢʦʝʪʦ ʝ ʘʙʩʦʣʶʪʥʦ ʨʝʘʣʥʦ.  ʅʦ ʥʘ ʧʲʨʚʠ ʝʪʘʧ 
ʠ ʪʦʚʘ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʫʩʣʦʚʠʝ, ʟʘʱʦʪʦ ʢʦʤʧʶʪʲʨʠ ʚ ʦʧʨʝʜʝʣʝʥʠ 
ʧʦʤʝʱʝʥʠʷ ï ʥʘʧʨʠʤʝʨ, ʫʯʠʪʝʣʩʢʠ ʩʪʘʠ ʩʲʱʦ ʙʠʭʘ ʩʚʲʨʰʠʣʠ ʨʘʙʦʪʘ.  
ʄʦʞʝʤ ʜʘ ʥʘʧʨʘʚʠʤ ʩʣʝʜʥʠʷ ʠʟʚʦʜ - ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʤʘʢʩʠʤʘʣʥʦ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʘ. ʇʨʠʤʝʨʠ ʚ ʩʚʝʪʦʚʥʘʪʘ ʧʨʘʢʪʠʢʘ ʠʤʘ, 
ʪʘʢʘ ʯʝ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʠʟʤʠʩʣʷʤʝ ʥʘʰʘ ʫʥʠʢʘʣʥʘ ʩʠʩʪʝʤʘ. ʅʝʦʙʭʦʜʠʤʦ ʝ 
ʩʘʤʦ ʞʝʣʘʥʠʝ ʠ ʦʩʲʟʥʘʚʘʥʝ ʥʘ ʥʘʟʨʝʣʠʪʝ ʫʩʣʦʚʠʷ. ʂʦʣʢʦʪʦ ʜʦ 
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ʘʜʤʠʥʠʩʪʨʘʪʠʚʝʥ, ʬʠʥʘʥʩʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠ ʢʘʧʘʮʠʪʝʪ ʨʝʘʣʥʦʩʪʪʘ ʧʦʪʚʲʨʞʜʘʚʘ, 
ʯʝ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʫʯʠʣʠʱʘʪʘ ʠʤʘʪ, ʥʦ ʙʝʟ ʜʲʨʞʘʚʥʘ ʘʥʛʘʞʠʨʘʥʦʩʪ ʝʣʝʢʪʨʦʥʥʦ 
ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʚ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʩʣʫʯʠ. ɽʬʝʢʪʠʚʥʦʩʪʪʘ 
ʝ ʛʘʨʘʥʪʠʨʘʥʘ ʩʘʤʦ, ʘʢʦ ʠʟʙʨʘʥʘʪʘ ʧʨʦʛʨʘʤʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʝʜʠʥʥʘ. 

ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʜʦʛʦʚʦʨ ˉ ʀʉ-ʄ-4/2008 ʥʘ ʌʦʥʜ Ăʅʘʫʯʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷò ʥʘ ʇʣʦʚʜʠʚʩʢʠʷ ʋʥʠʚʝʨʩʠʪʝʪ. 
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ɸʙʩʪʨʘʢʪ: ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪ ʤʨʝʞʘʪʘ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʪʘʚʘ ʩ ʚʩʝʢʠ 
ʜʝʥ ʧʦ-ʦʩʝʟʘʪʝʣʥʦ. ɼʦʩʪʲʧʘ ʥʘ ʫʯʠʪʝʣʠ ʠ ʫʯʝʥʠʮʠ ʜʦ ʛʦʣʷʤ ʦʙʝʤ ʠʥʬʦʨʤʘʮʠʷ 
ʧʦʨʘʞʜʘ ʥʦʚʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʢʲʤ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ. 
ʇʦʷʚʷʚʘ ʩʝ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ Ăʬʠʣʪʨʠò ʢʦʠʪʦ ʜʘ ʥʘʩʦʯʚʘʪ ʠ ʜʘʚʘʪ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʝʣʝʢʪʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. ʈʦʣʷʪʘ ʥʘ ʫʯʠʪʝʣʷ ʩʪʘʚʘ 
ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʘ, ʥʦ ʪʦʡ ʠʤʘ ʠ ʥʦʚʘ ʬʫʥʢʮʠʷ. ʇʦʜʛʦʪʚʝʥ ʣʠ ʝ ʟʘ ʪʦʚʘ? ʀʤʘ ʣʠ 
ʜʦʩʪʘʪʲʯʥʦ ʦʧʠʪ? ʀ ʥʷʢʦʠ ʜʨʫʛʠ ʧʦʜʦʙʥʠ ʚʲʧʨʦʩʠ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʚ ʜʦʢʣʘʜʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʨʘʟʦʚʘʥʠʝ, ʠʥʪʝʨʥʝʪ, ʤʝʪʦʜʠʯʝʩʢʘ ʧʦʜʛʦʪʦʚʢʘ. 

ɺʤʝʩʪʦ ʫʚʦʜ, ʤʘʣʢʦ ʩʪʘʪʠʩʪʠʢʘ:  ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) ʚ ʜʦʤʘʢʠʥʩʪʚʘʪʘ ʫ ʥʘʩ ʩʝ 
ʝ ʫʚʝʣʠʯʠʣʦ ʟʥʘʯʠʪʝʣʥʦ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ, ʘ ʧʨʝʟ 2009 ʛ. ʠʥʪʝʨʥʝʪ 
ʫʩʣʫʛʠʪʝ ʩʪʘʚʘʪ ʜʦʩʪʲʧʥʠ ʠ ʧʨʝʜʧʦʯʠʪʘʥʠ ʦʪ ʚʩʝ ʧʦʚʝʯʝ ʭʦʨʘ ʚ ʜʦʤʦʚʝʪʝ ʠʤ. 
ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʠʷʪʘ ʥʘ ʅʘʮʠʦʥʘʣʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ (ʅʉʀ) ʙʨʦʷʪ ʥʘ 
ʜʦʤʘʢʠʥʩʪʚʘʪʘ, ʢʦʠʪʦ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ ʠʥʪʝʨʥʝʪ ʚ ʢʲʱʠ ʩʝ ʝ ʫʚʝʣʠʯʠʣ ʩ 4,3 
ʧʨʦʮʝʥʪʥʠ ʧʫʥʢʪʘ ʩʧʨʷʤʦ ʧʨʝʜʭʦʜʥʘʪʘ ʛʦʜʠʥʘ. ɺ ʶʛʦʟʘʧʘʜʥʠʷʪ ʨʘʡʦʥ ʥʘ 
ʩʪʨʘʥʘʪʘ, ʚʢʣʶʯʚʘʱ ʉʦʬʠʷ, ʥʘʡ-ʛʦʣʷʤ ʜʷʣ ʜʦʤʘʢʠʥʩʪʚʘ (37,3%)  ʠʤʘʪ ʜʦʩʪʲʧ 
ʜʦ ʠʥʪʝʨʥʝʪ ʧʨʝʟ 2009 ʛ. ʆʙʷʩʥʝʥʠʝʪʦ ʝ, ʯʝ ʚ ʪʦʟʠ ʨʘʡʦʥ ʠʤʘ ʥʘʡ-ʤʥʦʛʦ 
ʠʥʪʝʨʥʝʪ ʜʦʩʪʘʚʯʠʮʠ, ʜʦʙʨʘ ʦʧʪʠʯʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʩʝ ʟʘʩʠʣʚʘ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʠʥʪʝʨʝʩ. ʅʘʡ-ʤʘʣʢʦ ʭʦʨʘ ʧʦʣʟʚʘʪ ʚ ʜʦʤʦʚʝʪʝ ʩʠ ʢʦʤʧʶʪʨʠ ʠ 
ʠʥʪʝʨʥʝʪ ʚ ʎʝʥʪʨʘʣʥʘ ʉʝʚʝʨʥʘ ʠ ʚ ʉʝʚʝʨʦʟʘʧʘʜʥʘ ɹʲʣʛʘʨʠʷ - 10-11%. ɼʝʣʲʪ 
ʥʘ ʭʦʨʘʪʘ, ʢʦʠʪʦ ʨʝʜʦʚʥʦ ʠʟʧʦʣʟʚʘʪ ʠʥʪʝʨʥʝʪ ʝ 39,7% ʟʘ ʥʘʩʪʦʷʱʘʪʘ ʛʦʜʠʥʘ, ʘ 
ʩʨʝʜʥʠʷʪ ʘʙʩʦʣʶʪʝʥ ʧʨʠʨʘʩʪ ʟʘ ʧʝʨʠʦʜʘ 2004-2009 ʛ. ʝ 6,5%. ɸʢʦ ʧʨʝʟ 2004 ʛ. 
41,5% ʦʪ ʠʥʪʝʨʥʝʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʘ ʩʲʨʬʠʨʘʣʠ ʦʪ ʜʦʤʘ ʩʠ, ʧʨʝʟ 2009 ʛ. ʪʦʟʠ 
ʜʷʣ ʝ 86%.  ʇʨʝʟ 2004 ʛ. ʢʦʤʧʶʪʨʠ ʝ ʠʤʘʣʦ ʚ ʜʦʤʦʚʝʪʝ ʥʘ 21,3% ʦʪ ʙʲʣʛʘʨʠʪʝ, 
ʘ ʦʪ ʚʢʲʱʠ ʩʘ ʩʲʨʬʠʨʘʣʠ 17%. ɼʥʝʩ ʜʦʤʘʰʥʠ ʢʦʤʧʶʪʨʠ ʠʤʘʪ 31,7% , ʘ 
ʠʥʪʝʨʥʝʪ ʦʪ ʜʦʤʘ ʩʠ ʧʦʣʟʚʘʪ 29,6%. ʅʘʡ-ʘʢʪʠʚʥʦ ʠ ʨʝʜʦʚʥʦ ʠʟʧʦʣʟʚʘʪ 
ʠʥʪʝʨʥʝʪ ʤʣʘʜʠʪʝ ʭʦʨʘ ʥʘ ʚʲʟʨʘʩʪ 16-24 ʛʦʜʠʥʠ. ʇʨʦʧʦʨʮʠʷʪʘ ʥʘ ʣʠʮʘʪʘ, ʢʦʠʪʦ 
ʧʨʝʢʘʨʚʘʪ ʚʨʝʤʝʪʦ ʩʠ ʚ ʛʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ ʦʪ ʪʘʟʠ ʛʨʫʧʘ, ʝ ʥʘʨʘʩʥʘʣʘ ʩ 41,7% 
ʟʘ ʧʝʪ ʛʦʜʠʥʠ ʠ ʝ ʜʦʩʪʠʛʥʘʣʘ 75,1% ʧʨʝʟ 2009 ʛ. ɺ ʛʨʫʧʘʪʘ ʥʘ ʚʲʟʨʘʩʪ 25-34 
ʛʦʜʠʥʠ ʨʝʜʦʚʥʦ (ʚʩʝʢʠ ʜʝʥ ʠʣʠ ʧʦʥʝ ʚʝʜʥʲʞ ʩʝʜʤʠʯʥʦ) ʧʦʣʟʚʘʪ ʠʥʪʝʨʥʝʪ 60%, 
ʚ ʛʨʫʧʘʪʘ 35-44 ʛ. - 46,8%, ʚ ʛʨʫʧʘʪʘ 45-54 ʛ. - 32%, ʚ ʛʨʫʧʘʪʘ 55-64 ʛ. - 13,9%, ʘ 
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ʧʦ-ʚʲʟʨʘʩʪʥʠʪʝ - ʩʘʤʦ 3,1%. ʄʆʄʅ ʦʪʯʠʪʘ, ʯʝ ʚʩʠʯʢʠ ʫʯʠʣʠʱʘ ʚ ɹʲʣʛʘʨʠʷ 
ʠʤʘʪ ʠʥʪʝʨʥʝʪ ʩʚʲʨʟʘʥʦʩʪ, ʘ ʥʘʜ 50% ʦʪ ʫʯʠʣʠʱʘʪʘ ʠʤʘ ʥʘʜ 30 ʢʦʤʧʶʪʲʨʘ.[4] 

ɽʜʥʘ ʩʪʘʪʠʩʪʠʢʘ ʦʪ 2008 ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʠʥʪʠʪʫʪ ʚʲʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʥʠ 
ʧʦʢʘʟʚʘ ʟʘ ʢʘʢʚʦ ʩʝ ʠʟʧʦʣʟʚʘ ʤʨʝʞʘʪʘ.[1]  ʈʘʟʨʝʟʘ ʝ ʩʣʝʜʥʠʷ 

ʛʦʜ. ʦʙʱʫʚʘʥʝ ʀʛʨʠ ʦʙʨʘʟʦʚʘʥʠʝ ɼʨʫʛʠ 

2007 43% 36% 3% 18% 

2008 44% 31% 5,1% 19% 

ʊʘʟʠ ʪʘʙʣʠʮʘ ʧʦʢʘʟʚʘ, ʯʝ ʤʘʢʘʨ ʠ ʙʘʚʥʦ ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʤʨʝʞʘʪʘ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʩʪʝ. 

ʇʘʩʠʚʥʦʪʦ ʩʣʫʰʘʥʝ ʚ ʯʘʩʦʚʝʪʝ ʧʦ ʮʷʣ ʜʝʥ ʧʨʠʪʲʧʷʚʘ ʧʘʤʝʪʪʘ. ʅʦ ʢʦʡ ʥʝ ʝ 
ʠʤʘʣ ʯʘʩʦʚʝ ʠʣʠ ʣʝʢʮʠʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʠʪʦ ʫʯʠʪʝʣʷ, 
ʨʝʩʧʝʢʪʠʚʥʦ ʧʨʦʬʝʩʦʨʲʪ ʯʝʪʝ, ʘ ʩʪʫʜʝʥʪʠʪʝ ʛʦ ʩʣʫʰʘʪ ʦʪʝʛʯʝʥʦ? ɺ ʮʷʣ ʩʚʷʪ 
ʚʝʯʝ ʩʝ ʪʲʨʩʷʪ ʧʦ-ʝʬʝʢʪʠʚʥʠ ʤʦʜʝʣʠ ʥʘ ʦʙʫʯʝʥʠʝ.  ɽʜʠʥ ʦʪ 
ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʠʪʝ ʤʝʪʦʜʠ ʝ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. 

Ăʅʝ ʝ ʚʲʟʤʦʞʥʦ ʥʷʢʦʡ ʜʘ ʥʘʫʯʠ ʢʘʢʚʦʪʦ ʠ ʜʘ ʝ ʩʘʤʦ ʩʲʩ ʩʣʫʰʘʥʝ." ɼʦ ʪʦʚʘ 
ʧʨʦʟʨʝʥʠʝ ʝ ʩʪʠʛʥʘʣ ʩʘʤʠʷʪ ɻʴʦʪʝ, ʘ ʚʠʞʜʘʥʝʪʦ ʤʫ ʩʧʦʜʝʣʷʪ ʤʥʦʛʦ ʫʯʝʥʠʮʠ ʠ 
ʩʪʫʜʝʥʪʠ ʠ ʜʦ ʜʥʝʩ.  

ɼʦʩʪʲʧʲʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʜʦ ʛʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʛʦʣʷʤʘ 
ʙʘʟʘ ʦʪ ʠʥʬʦʨʤʘʮʠʷ ʠʤ ʧʦʟʚʦʣʷʚʘ ʙʲʨʟʦ ʨʝʰʘʚʘʥʝ ʥʘ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ 
ʟʘʜʘʯʠ, ʥʝʜʦʩʪʲʧʥʠ ʜʦ ʪʦʟʠ ʤʦʤʝʥʪ. ɺ ʤʦʤʝʥʪʘ ʥʘ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ 
ʩʲʚʨʝʤʝʥʥʠ ʢʦʤʧʶʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʘʢʘʜʝʤʠʯʥʠ ʜʠʩʮʠʧʣʠʥʠ, 
ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʤʘʪʝʤʘʪʠʢʘ, ʩʝ ʜʘʜʝ ʥʦʚ ʪʣʘʩʲʢ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʩʝ 
ʧʦʷʚʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʦʚʠ ʤʝʪʦʜʠʢʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ.  
ʂʦʤʧʶʪʲʨʲʪ, ʢʘʢʪʦ ʧʨʝʜʨʠʯʘʭʘ ʧʨʝʜʠ ʜʚʘʜʝʩʝʪ ʛʦʜʠʥʠ, ʥʝ ʤʦʞʘ ʜʘ ʟʘʤʝʥʠ 
ʥʠʪʦ ʫʯʝʙʥʠʢʘ, ʥʠʪʦ ʫʯʠʪʝʣʷ. ʅʦ ʙʝʟʩʧʦʨʥʦ ʫʚʝʣʠʯʠ ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʠ 
ʚʩʝʩʪʨʘʥʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʫʯʝʥʠʮʠʪʝ.  

ʂʦʤʧʶʪʨʠʪʝ ʟʘʤʝʥʠʭʘ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʪʝʭʥʠʢʘ ʠʟʧʦʣʟʚʘʥʘ ʚ ʦʙʫʯʝʥʠʝʪʦ, ʘ 
ʤʫʣʪʠʤʝʜʠʡʥʠʪʝ ʧʨʦʛʨʘʤʠ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʫʯʠʪʝʣʷ ʙʲʨʟʦ ʜʘ ʩʲʯʝʪʘʚʘ ʚʩʠʯʢʠ 
ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ ʠ ʧʦ-ʩʤʠʩʣʝʥʦ ʫʩʚʦʷʚʘʥʝ ʥʘ 
ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʦʪ ʫʯʝʥʠʢʘ ʦʱʝ ʧʦ ʚʨʝʤʝ ʥʘ ʫʨʦʢʘ. ʋʯʠʪʝʣʷ ʠʤʘ ʚ ʨʲʮʝʪʝ ʩʠ 
ʦʱʝ ʝʜʠʥ ʠʥʥʩʪʨʫʤʝʥʪ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝ. ʄʦʞʝ ʜʘ 
ʬʦʨʤʫʣʠʨʘʤʝ ʩʣʝʜʥʠʷʪ ʢʨʠʪʝʨʠʡ ʟʘ ʧʦʣʝʟʥʦʩʪʪʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ  ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʦʙʫʯʝʥʠʝ ï ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʝ  ʧʦʣʝʟʥʦ, ʘʢʦ ʩʝ ʧʦʣʫʯʘʚʘʪ ʪʘʢʠʚʘ ʨʝʟʫʣʪʘʪʠ ʧʨʠ 
ʦʙʫʯʝʥʠʝʪʦ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʝ ʧʦʣʫʯʝʥʠ, ʙʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʟʠ 
ʪʝʭʥʦʣʦʛʠʷ. ʅʘʧʨʠʤʝʨ, ʘʢʦ ʝʜʥʘ ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ ʚʠ ʧʦʟʚʦʣʷʚʘ ʙʲʨʟʦ ʜʘ 
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ʨʘʟʚʠʚʘʪʝ ʪʝʭʥʠʯʝʩʢʠʪʝ ʫʤʝʥʠʷ ʟʘ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʩʠʤʝʪʨʠʯʥʠ ʬʦʨʤʠ ʥʘ 
ʩʘʤʦʣʝʪ - ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʝ ʥʝʦʙʭʦʜʠʤʘ ʠ ʪʨʷʙʚʘ ʜʘ ʦʮʝʥʠʤ ʚ ʢʦʡ ʯʘʩ ʠ ʚ ʢʦʡ 
ʤʦʤʝʥʪ ʦʪ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʱʝ ʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʘ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ. ʇʨʠʥʮʠʧʲʪ Ăʜʝʡʥʦʩʪò ʥʘ ʜʝʪʝʪʦ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʝ ʙʠʣ ʠ ʦʩʪʘʚʘ 
ʝʜʠʥ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʚ ʜʠʜʘʢʪʠʢʘ. ɺ ʥʘʩʪʦʷʱʠʷʪ ʤʦʤʝʥʪ ʪʦʟʠ ʚʠʜ ʜʝʡʥʦʩʪ 
ʚʲʟʥʠʢʚʘ ʨʷʜʢʦ, ʪʷ ʝ ʨʝʟʫʣʪʘʪ ʥʘ ʮʝʣʝʥʘʩʦʯʝʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʠ 
ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʚʘʪ ʪʘʟʠ ʚʲʟʤʦʞʥʦʩʪ.  

ʅʝʢʘ ʚʠʜʠʤ ʢʘʢʚʘ ʝ ʧʨʘʢʪʠʢʘʪʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʨʝʞʘʪʘ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ. 
ʋʯʝʥʠʢʘ ʩʝ ʧʨʠʙʠʨʘ ʚ ʢʲʱʠ, ʧʫʩʢʘ ʢʦʤʧʶʪʲʨʘ ʩʠ ʠ ʘʚʪʦʤʘʪʠʯʥʦ ʤʫ ʩʝ ʟʘʨʝʞʜʘ 
Skype ʠ/ʠʣʠ Facebook. ʇʨʠ ʢʦʝʪʦ ʪʦʡ ʢʦʤʫʥʠʢʠʨʘ. ʇʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʨʦʮʠʪʝ 
ʩʪʘʚʘ ʦʪ ʭʘʨʪʠʝʥ ʚʘʨʠʘʥʪ ʥʘ ʫʯʝʙʥʠʢʘ. ʉʣʝʜ ʢʦʝʪʦ ʩʲʨʬʠʨʘ ʙʝʟʮʝʣʥʦ, ʠʣʠ ʩ ʥʝ 
ʜʦʩʪʘʪʲʯʥʦ ʷʩʥʘ ʮʝʣ ʚ ʤʨʝʞʘʪʘ. ʊʦʚʘ ʝ ʩʪʠʣ ʥʘ ʞʠʚʦʪ ʥʘ 99% ʦʪ ʫʯʝʥʠʮʠʪʝ, 
ʩʧʦʨʝʜ ʤʝʥ. 

ʃʙʣʛʧ ʫʩʸʚʛʙ ʝʙ ʪʞ ʨʩʧʥʞʦʡ ʡ ʣʙʣ ʝʙ ʪʫʙʦʞ ʫʧʛʙ? 

ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʦʤʷʥʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ ʤʨʝʞʘʪʘ ʦʪʥʦʚʦ ʪʨʷʙʚʘ 
ʜʘ ʟʘʩʪʘʥʝ ʫʯʠʣʠʱʝʪʦ ʠ ʝʩʪʝʩʪʚʝʥʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ. 

1. ʋʯʠʪʝʣʠʪʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʬʦʨʤʫʣʠʨʘʪ ʢʦʥʢʨʝʪʥʠ ʟʘʜʘʯʠ ʟʘ 
ʠʟʧʲʣʥʝʥʠʝ ʦʪ ʫʯʝʥʠʮʠʪʝ. ɿʘʜʘʯʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʘʢʪʫʘʣʥʠ. ʄʦʞʝ ʜʘ ʩʘ 
ʩʚʲʨʟʘʥʠ ʩ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʠʣʠ ʪʝʤʠ ʦʪ ʢʦʠʪʦ ʫʯʝʥʠʮʠʪʝ ʩʝ ʠʥʪʨʝʩʫʚʘʪ. ʊʦʚʘ 
ʱʝ ʜʘʜʝ ʮʝʣ ʧʨʠ ʩʲʨʬʠʨʘʥʝʪʦ ʚ ʤʨʝʞʘʪʘ. 

2. ɺʲʚ ʚʩʝʢʠ ʫʯʝʙʝʥ ʯʘʩ, ʫʯʠʪʝʣʷ ʝ ʜʦʙʨʝ ʜʘ ʜʘʚʘ ʫʢʘʟʘʥʠʷ ʢʲʜʝ ʩʘ ʤʝʩʪʘʪʘ 
ʚ ʠʥʪʝʨʥʝʪ, ʚ ʢʦʠʪʦ ʫʯʝʥʠʮʠʪʝ ʤʦʛʘʪ ʜʘ ʥʘʤʝʨʷʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʫʨʦʢʘ, ʢʦʡʪʦ 
ʩʘ ʚʟʝʣʠ ʚ ʫʯʠʣʠʱʝ. ɼʦʨʠ 10% ʦʪ ʪʷʭ ʜʘ ʛʠ ʧʦʩʝʪʷʪ, ʧʘʢ ʱʝ ʩʯʠʪʘʤʝ, ʯʝ ʠʤʘ 
ʫʩʧʝʭ. 

3. ʌʦʨʤʫʣʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪʠ ʠ ʜʠʧʣʦʤʥʠ ʨʘʙʦʪʠ ʧʦ ʢʦʠʪʦ ʜʘ ʨʘʙʦʪʷʪ ʧʦ- 
ʛʦʣʝʤʠ ʛʨʫʧʠ ʫʯʝʥʠʮʠ. ʉʧʦʜʝʣʷʥʝʪʦ ʥʘ ʦʙʱʠ ʠʥʪʝʨʝʩʠ ʦʪʚʘʨʷ ʥʦʚ ʢʨʲʛʦʟʦʨ ʥʘ 
ʫʯʝʥʠʮʠʪʝ.  

4. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʥʘʣʠʯʥʠʪʝ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ. ɺ ʦʧʨʝʜʝʣʝʥʠ ʯʘʩʦʚʝ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʩʲʟʜʘʜʝʥʠ ʫʝʙ ʙʘʟʠʨʘʥʠ ʫʨʦʮʠ. 

5. ɼʘ ʩʝ ʧʦʦʱʨʷʚʘʪ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʲʟʜʘʚʘʪ ʪʘʢʠʚʘ ʫʨʦʮʠ, ʜʦʨʠ ʠ ʜʘ ʩʘ ʩ ʧʦ-
ʥʠʩʢʦ ʢʘʯʝʩʪʚʦ. 

ʊʨʫʜʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʧʨʝʯʘʪ ʪʦʚʘ ʜʘ ʩʪʘʥʝ ʧʨʘʢʪʠʢʘ ʩʘ, ʯʝ ʫʯʠʪʝʣʷʪ ʪʨʷʙʚʘ 
ʜʘ ʧʦʜʛʦʪʚʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʪʦʟʠ ʧʨʦʮʝʩ. ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʧʨʘʢʪʠʢʘ 
ʧʨʦʙʣʝʤʲʪ ʟʘ ʠʥʦʚʘʮʠʦʥʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʫʯʠʪʝʣʷ, ʩʝ ʨʘʟʛʣʝʞʜʘ ʧʨʝʟ ʧʨʠʟʤʘʪʘ 
ʥʘ ʪʦʚʘ, ʜʘʣʠ ʫ ʥʝʛʦ ʝ ʥʘʣʠʮʝ ʣʠʯʥʦʩʪʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʘ ʪʝʭʥʠʢʘ (ʃʇʊ) ʢʘʪʦ 
ʢʦʤʧʦʥʝʥʪ ʥʘ ʠʥʦʚʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ.[3] 

ʂʘʢʪʦ ʧʦ-ʛʦʨʝ ʧʦʩʦʯʠʭʤʝ, ʧʨʦʮʝʥʪʲʪ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ 
ʢʦʤʧʶʪʨʠʪʝ ʠ ʤʨʝʞʘʪʘ ʟʘ ʜʘ ʩʠ ʠʛʨʘʷʪ ʝ ʜʦʩʪʘ ʧʦ-ʚʠʩʦʢ ʦʪ ʪʝʟʠ ʢʦʠʪʦ ʛʦ 
ʠʟʧʦʣʟʚʘʪ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ. ʈʝʰʝʥʠʝʪʦ ʝ, ʛʦʣʷʤ ʙʨʦʡ ʦʪ ʫʨʦʮʠʪʝ, ʢʦʠʪʦ ʩʝ 
ʧʦʜʛʦʪʚʷʪ ʟʘ ʧʦʣʟʚʘʥʝ ʧʨʝʟ ʤʨʝʞʘʪʘ ʜʘ ʩʘ ʩ ʠʛʨʦʚʠ ʭʘʨʘʢʪʝʨ.  ʊʦʛʘʚʘ ʜʠʘʣʦʛʘ ʩ 
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ʢʦʤʧʶʪʲʨʘ ʧʨʠʝʤʘ ʭʘʨʘʢʪʝʨ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, ʠ ʚ ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ 
ʜʝʮʘʪʘ ʧʦʚʠʰʘʚʘ ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ.  

ʄʦʷʪ ʦʧʠʪ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨ ʚ ʫʨʦʮʠʪʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ 
ʧʦʢʘʟʚʘ, ʯʝ ʧʨʠ ʪʦʟʠ ʧʦʜʭʦʜ, ʫʯʝʥʠʮʠʪʝ  ʫʯʘʩʪʚʘʪ ʧʦ-ʘʢʪʠʚʥʦ ʚ ʫʨʦʢʘ. ʀʤʘ 
ʧʨʦʤʷʥʘ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʢʲʤ ʨʘʙʦʪʘʪʘ ʠ ʥʘ ʥʝʜʠʩʮʠʧʣʠʨʘʥʠʪʝ ʫʯʝʥʠʮʠ. ɸ 
ʫʯʠʪʝʣʷʪ ʩʲʜʝʡʩʪʚʘ ʟʘ ʨʘʟʚʠʚʘʥʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫ ʫʯʝʥʠʢʘ. 
ʀʤʘ ʤʥʦʛʦ ʧʦ-ʟʘʜʲʣʙʦʯʝʥ ʨʘʟʤʠʩʲʣ ʦʪʥʦʩʥʦ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ 
ʧʣʘʥʠʨʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʥʘ ʚʩʝʢʠ ʝʪʘʧ ʦʪ ʫʨʦʢʘ. ɺʨʝʤʝʪʦ ʟʘ 
ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʫʯʠʪʝʣʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 
ʫʨʦʢ ʩ ʝʣʝʢʪʨʦʥʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʥʝʩʲʤʥʝʥʦ ʩʝ ʫʚʝʣʠʯʘʚʘ ʧʨʝʟ ʧʲʨʚʠʷ ʝʪʘʧ. ʅʦ 
ʧʦʩʪʝʧʝʥʥʦ ʩʝ ʥʘʪʨʫʧʚʘʪ ʦʧʠʪ ʠ ʤʝʪʦʜʠʯʝʩʢʘ ʙʘʟʘ,  ʩʲʟʜʘʜʝʥʘ ʩʲʚʤʝʩʪʥʦ ʩ 
ʫʯʝʥʠʮʠʪʝ, ʢʦʝʪʦ ʟʥʘʯʠʪʝʣʥʦ ʫʣʝʩʥʷʚʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʨʦʮʠʪʝ ʚ ʙʲʜʝʱʝ. 
ʆʧʠʪʲʪ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʂʊ ʚ ʢʣʘʩʥʘʪʘ ʩʪʘʷ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʧʦʢʘʟʚʘ, ʯʝ 
ʥʘʡ-ʝʬʝʢʪʠʚʥʠ ʩʘ ʫʨʦʮʠʪʝ ʥʘ ʛʝʦʤʝʪʨʠʷ, ʩʪʝʨʝʦʤʝʪʨʠʷ, ʫʨʦʮʠ ʧʦ ʘʣʛʝʙʨʘ 
ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʬʫʥʢʮʠʠ ʠ ʛʨʘʬʠʢʠ, ʢʘʢʪʦ ʠ  ʥʘ ʤʘʪʝʨʠʘʣ, ʢʦʡʪʦ ʠʟʣʠʟʘ ʠʟʚʲʥ 
ʫʯʝʙʥʠʮʠʪʝ. ʀ ʟʘ ʪʦʚʘ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨ ʠ 
ʧʨʦʝʢʪʦʨ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʦ - ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʙʝʣʠ ʜʲʩʢʠ 
ʠ ʘʜʝʢʚʘʪʝʥ ʩʦʬʪʫʝʨ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ ʨʝʩʫʨʩʠ. ɺ ʧʦʩʣʝʜʥʠʪʝ ʤʝʩʝʮʠ 
ʧʨʝʧʦʜʘʚʘʤ ʥʘ ʢʣʘʩʦʚʝ ʩ ʥʠʩʲʢ ʠʥʪʨʝʩ ʢʲʤ ʤʘʪʝʤʘʪʠʢʘʪʘ ʠ ʣʠʧʩʘ ʥʘ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʘʙʦʪʘ ʩ ʢʦʤʧʶʪʲʨ. ʅʦ ʠ ʪʫʢ ʠʤʘ ʨʝʰʝʥʠʝ. ɿʘʧʦʯʥʘʭʤʝ ʩ 
ʠʩʪʦʨʠʷ ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʚ ʥʘʯʘʣʦʪʦ ʩʚʲʨʟʘʥʦ ʩ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ, ʘ ʚ 
ʧʦʩʣʝʜʩʪʠʝ ʛʠ ʨʘʟʰʠʨʠʭʤʝ. ʅʘ ʩʣʝʜʚʘʱ ʝʪʘʧ ï ʟʘʜʘʯʘʪʘ ʠʤ ʙʝ ʜʘ ʧʨʦʫʯʘʪ  
ʧʦʥʷʪʠʷʪʘ ʦʪ ʫʯʝʙʥʠʢʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʟʘ 8. ʢʣʘʩ. ʀ ʪʦʚʘ ʠʤʘʰʝ ʝʬʝʢʪ. ʂʦʛʘʪʦ  
ʦʙʩʲʞʜʘʤʝ ʢʲʜʝ ʢʘʢ ʩʘ ʛʠ ʥʘʤʝʨʠʣʠ ʩʝ ʦʢʘʟʘ, ʯʝ ʥʘʜ 50% ʦʪ ʫʯʝʥʠʮʠʪʝ, ʦʩʚʝʥ 
ʟʘʜʘʯʠʪʝ ʢʦʠʪʦ ʩʲʤ ʧʦʩʪʘʚʠʣ ʩʘ ʧʨʝʦʪʢʨʠʣʠ ʠ ʜʨʫʛʠ ʪʝʤʠ ʢʦʠʪʦ ʩʘ ʠʤ 
ʠʥʪʝʨʝʩʥʠ ʚ ʠʥʪʝʨʥʝʪ.  

ʁʠʛʧʝʡ: ʀʟʚʦʜʘ ʜʦ ʢʦʡʪʦ ʩʘʤʠʪʝ ʫʯʝʥʠʮʠ ʩʪʠʛʥʘʭʘ ʝ, ʯʝ ʩʘ ʦʪʢʨʠʣʠ ʟʘ 
ʢʘʢʚʦ ʤʦʞʝ ʜʘ ʠʤ ʧʦʤʘʛʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʠʥʪʝʨʥʝʪ ʤʨʝʞʘʪʘ. ɿʘ ʤʝʥ ʠʟʚʦʜʘ ʝ, ʯʝ 
ʧʨʦʤʷʥʘʪʘ ʟʘʚʠʩʠ ʥʘʡ-ʤʥʦʛʦ ʦʪ ʩʘʤʠʪʝ ʥʘʩ - ʫʯʠʪʝʣʠʪʝ. ʄʦʞʝʤ ʜʘ ʢʘʞʝʤ ʩʲʩ 
ʩʠʛʫʨʥʦʩʪ, ʯʝ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚʝʯʝ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʟʘʚʠʩʷʪ ʦʪ 
ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʨʝʞʘʪʘ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʮʝʣʠ. ʆʙʫʯʘʝʤʠʷʪ, ʢʘʪʦ ʝʜʥʘ 
ʠʥʪʝʣʠʛʝʥʪʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ, ʠʤʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʧʨʠʜʘʜʝ ʥʘ ʚʩʷʢʘ 
ʠʟʚʣʝʯʝʥʘ ʧʦʨʮʠʷ ʜʘʥʥʠ ʨʘʟʣʠʯʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ.[2] ʋ ʫʯʝʥʠʮʠʪʝ ʩʝ ʧʦʚʠʰʘʚʘ 
ʠʥʪʝʨʝʩʘ ʠ ʧʨʠ ʨʘʙʦʪʘ ʚ ʢʣʘʩʥʘʪʘ ʩʪʘʷ, ʟʘʱʦʪʦ ʪʝ ʦʯʘʢʚʘʪ ʜʘ ʧʦʣʫʯʘʪ ʜʨʫʛ ʚʠʜ 
ʠʥʬʦʨʤʘʮʠʷ ï ʫʯʝʙʥʠ ʩʘʡʪʦʚʝ ʠ ʜʨʫʛʠ ʧʦʜʦʙʥʠ, ʢʦʝʪʦ ʦʩʤʠʩʣʷ ʚʣʠʟʘʥʝʪʦ ʚ 
ʤʨʝʞʘʪʘ. ʇʦʷʚʷʚʘ ʩʝ ʜʝʡʥʦʩʪ, ʢʦʷʪʦ  ʱʝ ʨʘʙʦʪʠ ʧʦ-ʘʢʪʠʚʥʦ ʟʘ ʙʲʨʟʦ 
ʟʘʧʦʤʥʷʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ, ʢʦʝʪʦ ʱʝ ʠʤ ʜʘʜʝ ʧʦ-ʜʦʙʨʦ ʩʘʤʦʯʫʚʩʪʠʝ ʠ ʥʝ ʩʘʤʦ 
ʧʦ-ʚʠʩʦʢ ʫʩʧʝʭ, ʘ ʠ ʟʥʘʥʠʷ. ʅʘʢʨʘʷ ʥʝ ʤʦʞʝ ʜʘ ʥʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʥʦʚʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʩʘ Ăʤʘʥʥʘ ʥʝʙʝʩʥʘò, ʢʦʷʪʦ ʱʝ ʨʝʰʠ ʚʩʠʯʢʠ ʧʨʦʙʣʝʤʠ ʚ ʫʯʠʣʠʱʝ, 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 204 

ʥʦ ʠ ʥʝ ʤʦʞʝ ʜʘ ʩʪʦʠʤ ʚʩʪʨʘʥʠ ʦʪ ʪʦʟʠ ʧʨʦʮʝʩ ʠ ʜʘ ʛʦ ʦʪʨʠʯʘʤʝ. ʇʦ-ʜʦʙʨʝ ʝ ʜʘ 
Ăʚʧʨʝʛʥʝʤ ʢʦʥʷ, ʦʪʢʦʣʢʦʪʦ ʪʦʡ ʜʘ ʪʠʯʘ ʩʚʦʙʦʜʥʦò ʠʟ ʜʝʙʨʠʪʝ ʥʘ ʤʨʝʞʘʪʘ.  

ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʜʦʛʦʚʦʨ ˉ ʀʉ-ʄ-4/2008 ʥʘ ʌʦʥʜ Ăʅʘʫʯʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷò ʥʘ ʇʣʦʚʜʠʚʩʢʠʷ ʋʥʠʚʝʨʩʠʪʝʪ. 
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ɸʙʩʪʨʘʢʪ: ʇʨʝʜʩʪʘʚʝʥ ʝ ʚʘʨʠʘʥʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʠʥʘʤʠʯʝʥ ʩʦʬʪʫʝʨ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. ʉʚʲʨʟʘʥ ʝ ʩʲʩ ʩʠʤʫʣʠʨʘʥʝ ʟʘ ʜʦʩʪʠʛʘʥʝ ʜʦ ʠʜʝʷ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʘ. ʅʘʩʦʯʝʥ ʝ ʢʲʤ ʫʩʚʦʷʚʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ 
ʧʨʦʮʝʩ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʜʠʥʘʤʠʯʝʥ ʩʦʬʪʫʝʨ, ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʦʜʭʦʜ  

ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʢʦʥʮʝʧʮʠʠ ʠ 
ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʩʪʨʘʪʝʛʠʠ, ʦʩʥʦʚʘʚʘʱʠ ʩʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʝ 
ʫʩʣʦʚʠʝ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. ʆʯʘʢʚʘʥʠʷʪʘ ʩʘ ʪʝ 
ʜʘ ʦʩʠʛʫʨʷʪ ʤʦʩʪ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʦʪ ʫʯʠʣʠʱʝ ï ʠʟʚʲʥ ʥʝʛʦ. 
ɽʜʥʘ ʦʪ ʮʝʣʠʪʝ ʥʘ ʨʝʜʠʮʘ ʝʚʨʦʧʝʡʩʢʠ ʧʨʦʝʢʪʠ ʝ ʜʘ ʩʝ ʩʲʟʜʘʜʘʪ ʫʯʝʙʥʠ ʩʨʝʜʠ ʩ 
ʜʠʥʘʤʠʯʥʘ ʤʘʪʝʤʘʪʠʢʘ, ʢʦʠʪʦ ʜʘ ʠʛʨʘʷʪ ʨʦʣʷʪʘ ʥʘ ʩʚʦʝʦʙʨʘʟʝʥ ʢʘʪʘʣʠʟʘʪʦʨ ʥʘ 
ʠʥʦʚʘʪʠʚʥʠʪʝ ʢʦʥʮʝʧʮʠʠ [3], [4], [7]. ɽʜʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʜʠʥʘʤʠʯʝʥ ʩʦʬʪʫʝʨ ʝ ʟʘ ʜʦʩʪʠʛʘʥʝ ʜʦ ʠʜʝʷ ʟʘ ʨʝʰʝʥʠʝ ʥʘ ʟʘʜʘʯʘ ʯʨʝʟ 
ʩʠʤʫʣʠʨʘʥʝ. ʊʦʚʘ ʝ ʦʩʦʙʝʥʦ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʛʘʪʦ ʥʷʤʘ ʠʟʭʦʜʥʦ ʥʘʯʘʣʦ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʘʪʘ, ʢʘʢʪʦ ʠ ʢʦʛʘʪʦ ʝ ʪʨʫʜʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʪʘʪʠʯʥʘ ʩʭʝʤʘ 
ʥʘ ʦʙʝʢʪʘ. 
ɼʘ ʨʘʟʛʣʝʜʘʤʝ ʢʘʢ ʧʨʦʪʠʯʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʠʥʘʤʠʯʝʥ 

ʩʦʬʪʫʝʨ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʘʪʘ: Ăɺʠʩʦʯʠʥʘʪʘ, ʲʛʣʦʧʦʣʦʚʷʱʘʪʘ ʠ 

ʤʝʜʠʘʥʘʪʘ ʧʨʝʟ ʝʜʠʥ ʦʪ ʚʲʨʭʦʚʝʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢ ABC ʨʘʟʜʝʣʷʪ ʲʛʲʣʘ ʥʘ 

ʪʨʠʲʛʲʣʥʠʢʘ ʥʘ ʯʝʪʠʨʠ ʨʘʚʥʠ ʯʘʩʪʠ. ʅʘʤʝʨʝʪʝ ʛʨʘʜʫʩʥʘʪʘ ʤʷʨʢʘ ʥʘ ʥʘʡ-ʤʘʣʢʠʷ 
ʲʛʲʣ ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ.ò 
ʆʙʠʢʥʦʚʝʥʦ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʢʘʪʦ ʪʘʟʠ ʩʝ ʩʢʠʮʠʨʘ ʬʠʛʫʨʘʪʘ ʠ ʩʝ 

ʪʲʨʩʷʪ ʚʨʲʟʢʠ ʤʝʞʜʫ ʲʛʣʠ, ʦʪʩʝʯʢʠ, ʪʨʠʲʛʲʣʥʠʮʠ ʠ ʜʨ. ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʢʦʛʘʪʦ 
ʥʘʧʨʘʚʝʥʘʪʘ ʩʢʠʮʘ ʥʝ ʦʪʛʦʚʘʨʷ ʥʘ ʫʩʣʦʚʠʝʪʦ, ʥʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʘʤʠʨʘʥʝ 
ʥʘ ʪʘʢʠʚʘ ʚʨʲʟʢʠ, ʜʦʨʠ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʥʷʢʦʠ ʟʘʙʣʫʞʜʝʥʠʷ. ʊʠʧʠʯʝʥ 
ʧʨʠʤʝʨ ʟʘ ʪʦʚʘ ʝ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʩʪʨʦʲʛʲʣʝʥ ʪʨʠʲʛʲʣʥʠʢ, ʢʦʛʘʪʦ ʚʩʲʱʥʦʩʪ 
ʪʨʠʲʛʲʣʥʠʢʲʪ ʝ ʪʲʧʦʲʛʲʣʝʥ. ʀ ʧʨʠ ʪʘʟʠ ʟʘʜʘʯʘ ʥʝ ʝ ʣʝʩʥʦ ʜʘ ʩʝ ʧʦʩʪʨʦʠ 
ʪʨʠʲʛʲʣʥʠʢ, ʜʦʙʣʠʞʘʚʘʱ ʩʝ ʜʦ ʠʩʢʘʥʠʷ. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ ʝ ʧʦʜʭʦʜʷʱʦ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʠʥʘʤʠʯʝʥ ʩʦʬʪʫʝʨ ʢʘʪʦ GeoNext, GeoGebra, The Geometerôs 
Sketchpad ʠ ʜʨ. 
ʇʦʥʷʢʦʛʘ ʝ ʣʝʩʥʦ ʜʘ ʩʝ ʩʲʦʙʨʘʟʠ ʢʘʢʚʘ ʜʠʥʘʤʠʯʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʝ 

ʜʦʩʪʘʪʲʯʥʘ, ʟʘ ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ. ʆʙʠʢʥʦʚʝʥʦ ʠʤʘ 
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ʥʷʢʦʣʢʦ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱ ʜʠʥʘʤʠʯʝʥ ʦʙʝʢʪ, ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʙʦʨʘ ʥʘ ʧʦʩʪʦʷʥʥʠʪʝ ʠ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʝʣʝʤʝʥʪʠ ʚ ʥʝʛʦ. ɺ 

ʩʣʫʯʘʷ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʨʦʠ ʪʨʠʲʛʲʣʥʠʢ ABC ʠ ʚʠʩʦʯʠʥʘʪʘ, ʲʛʣʦʧʦʣʦʚʷʱʘʪʘ 

ʠ ʤʝʜʠʘʥʘʪʘ ʧʨʝʟ ʝʜʠʥ ʦʪ ʚʲʨʭʦʚʝʪʝ ʤʫ, ʥʘʧʨʠʤʝʨ ʚʨʲʭ C. ɿʘ ʜʘ ʤʦʞʝʤ ʜʘ 
ʦʨʛʘʥʠʟʠʨʘʤʝ ʝʢʩʧʝʨʠʤʝʥʪ, ʪʨʷʙʚʘ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʯʝʪʠʨʠʪʝ 

ʧʦʣʫʯʝʥʠ ʲʛʲʣʘ ʧʨʠ  ʚʲʨʭʘ C  - ACEÏ , ECDÏ , DCFÏ , FCBÏ . ʅʘ 
ʬʠʛ.1 ʝ ʧʦʢʘʟʘʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʩ  GeoGebra [8]. 
 

 
ʌʠʛ. 1 

ɼʚʠʞʝʡʢʠ ʪʦʯʢʘ C  ʚ ʨʘʚʥʠʥʘʪʘ, ʪʲʨʩʠʤ ʪʨʠʲʛʲʣʥʠʢ, ʟʘ ʢʦʡʪʦ ʝ ʠʟʧʲʣʥʝʥʦ 

ʫʩʣʦʚʠʝʪʦ ʟʘ ʨʘʚʝʥʩʪʚʦ ʥʘ ʯʝʪʠʨʠʪʝ ʧʦʩʦʯʝʥʠ ʲʛʲʣʘ. ʅʘ ʧʨʘʢʪʠʢʘ ʦʙʘʯʝ ʩʝ 
ʦʢʘʟʚʘ ʪʨʫʜʥʦ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʨʘʚʝʥʩʪʚʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʯʝʪʠʨʠʪʝ ʲʛʲʣʘ 
(ʬʠʛ.2). ʋʯʝʥʠʮʠʪʝ ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʝ ʣʝʩʥʦ ʜʘ ʩʝ ʧʦʣʫʯʠ ʨʘʚʝʥʩʪʚʦ ʥʘ ʜʚʘ ʦʪ 
ʲʛʣʠʪʝ, ʥʦ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʲʦʙʨʘʞʝʥʠʷ, ʟʘ ʜʘ ʥʝ ʝ ʭʘʦʪʠʯʥʦ, 
ʪʨʫʜʥʦ ʠ ʙʘʚʥʦ ʜʦʩʪʠʛʘʥʝʪʦ ʜʦ ʪʲʨʩʝʥʠʷ ʪʨʠʲʛʲʣʥʠʢ.  
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ʌʠʛ. 2 

ʋʜʦʙʥʦ ʝ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʨʘʚʝʥʩʪʚʦ ʥʘ ʜʚʘ ʦʪ ʲʛʣʠʪʝ ʠ ʧʦ-ʪʦʯʥʦ - ʧʨʠ 
ʟʘʧʘʟʚʘʥʝ ʥʘ ʪʦʚʘ ʨʘʚʝʥʩʪʚʦ, ʜʘ ʩʝ ʪʲʨʩʠ ʨʘʚʝʥʩʪʚʦ ʩ ʪʨʝʪʠ ʦʪ ʲʛʣʠʪʝ. ɿʘ 

ʮʝʣʪʘ ʧʦʩʪʨʦʷʚʘʤʝ ʲʛʣʦʧʦʣʦʚʷʱʘ ʥʘ ʲʛʲʣ ACDÏ  ʠ ʜʚʠʞʠʤ ʪʦʯʢʘ C  ʪʘʢʘ, 

ʯʝ CE ʜʘ ʩʲʚʧʘʜʘ ʩ ʪʘʟʠ ʲʛʣʦʧʦʣʦʚʷʱʘ. (ʬʠʛ. 3). ɸʢʦ ʧʦʩʪʘʚʠʤ ʪʦʯʢʘʪʘ C  ʚ 

ʨʝʞʠʤ ʩʣʝʜʘ, ʱʝ ʩʝ ʠʟʦʙʨʘʟʠ (ʩ ʥʷʢʘʢʚʘ ʪʦʯʥʦʩʪ, ʩʧʦʨʝʜ ʩʪʝʧʝʥʪʘ ʥʘ 

ʜʦʙʣʠʞʘʚʘʥʝ ʥʘ CE ʜʦ ʲʛʣʦʧʦʣʦʚʷʱʘʪʘ) ʛʝʦʤʝʪʨʠʯʥʦʪʦ ʤʷʩʪʦ ʥʘ ʪʦʯʢʠʪʝ 

C, ʟʘ ʢʦʠʪʦ ACE ECDÏ =Ï . ʇʨʠ ʪʦʚʘ ʜʚʠʞʝʥʠʝ ʥʘ ʪʦʯʢʘʪʘ C  

ʥʘʙʣʶʜʘʚʘʤʝ ʢʦʛʘ ʠ ʥʷʢʦʡ ʦʪ ʜʨʫʛʠʪʝ ʜʚʘ ʲʛʲʣʘ ʝ ʨʘʚʝʥ ʥʘ ACEÏ . 

 

 
ʌʠʛ. 3 

ɸʥʘʣʦʛʠʯʥʠ ʱʝ ʩʘ ʜʝʡʩʪʚʠʷʪʘ ʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʲʛʣʦʧʦʣʦʚʷʱʘʪʘ ʥʘ 

DCBÏ  (ʌʠʛ. 4). ʉʝʛʘ, ʟʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʨʘʚʝʥʩʪʚʦ ʥʘ ʲʛʣʠʪʝ g ʠ d, 

ʪʨʷʙʚʘ ʜʘ ʜʚʠʞʠʤ ʪʦʯʢʘ C  ʧʦ ʲʛʣʦʧʦʣʦʚʷʱʘʪʘ ʥʘ DCBÏ , ʜʦ ʧʦʣʫʯʘʚʘʥʝ 

ʥʘ ʨʘʚʝʥʩʪʚʦ ʩ ʜʨʫʛ ʦʪ ʜʚʘʪʘ ʲʛʲʣʘ  a ʠ b. 
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ʌʠʛ. 4 

 

ɼʦʩʪʠʛʘ ʩʝ ʜʦ ʧʨʘʚʦʲʛʲʣʝʥ ʪʨʠʲʛʲʣʥʠʢ ʩ ʦʩʪʲʨ ʲʛʲʣ 22,5̄ . ʇʦʣʫʯʘʚʘʪ ʩʝ 

ʨʝʜʠʮʘ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʠʪʦ ʦʩʠʛʫʨʘʚʘʪ ʠʜʝʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʘʪʘ (ʬʠʛ.5). 

 
ʌʠʛ. 5 

 
ɿʘ ʩʠʤʫʣʠʨʘʥʝ ʥʘ ʬʠʛʫʨʘʪʘ ʦʪ ʟʘʜʘʯʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʪʨʲʛʥʝ ʠ ʦʪ 

ʨʘʚʝʥʩʪʚʦʪʦ ʥʘ ʯʝʪʠʨʠʪʝ ʲʛʲʣʘ. ʇʦʩʪʨʦʷʚʘʤʝ ABCÏ , ʲʛʣʦʧʦʣʦʚʷʱʘʪʘ ʤʫ ʠ 

ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ ʥʦʚʦʧʦʣʫʯʝʥʠʪʝ ʜʚʘ ʲʛʲʣʘ (ʬʠʛ. 6).   
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ʇʦʩʪʨʦʷʚʘʤʝ ʧʨʘʚʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘ ʝʜʥʘ ʦʪ ʧʦʩʣʝʜʥʦ ʧʦʩʪʨʦʝʥʠʪʝ 

ʜʚʝ ʧʨʘʚʠ (ʌʠʛ.7). ʇʨʝʩʝʯʥʠʪʝ ʪʦʯʢʠ ʥʘ ʪʘʟʠ ʧʨʘʚʘ ʩ AB  ʠ AC  ʱʝ ʩʘ 

ʚʲʨʭʦʚʝ ʥʘ ʪʲʨʩʝʥʠʷ ʪʨʠʲʛʲʣʥʠʢ. ʇʨʠ ʦʟʥʘʯʝʥʠʷʪʘ ʥʘ ʬʠʛ. 7, ʜʠʥʘʤʠʯʥʠʷʪ 

ʪʨʠʲʛʲʣʥʠʢ ʝ EIB , BH  ʝ ʚʠʩʦʯʠʥʘ, BG  ʝ ʲʛʣʦʧʦʣʦʚʷʱʘ. ʆʩʪʘʚʘ ʜʘ 

ʜʚʠʞʠʤ ʝʜʠʥ ʦʪ ʚʲʨʭʦʚʝʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ ʪʘʢʘ, ʯʝ BF  ʜʘ ʙʲʜʝ ʤʝʜʠʘʥʘ. ɿʘ 

ʮʝʣʪʘ ʠʟʚʝʞʜʘʤʝ ʥʘ ʝʢʨʘʥʘ ʜʲʣʞʠʥʠʪʝ ʥʘ ʦʪʩʝʯʢʠʪʝ EF  ʠ FI , ʟʘ ʜʘ 
ʥʘʙʣʶʜʘʚʘʤʝ ʢʦʛʘ ʱʝ ʠʤʘʪ ʝʜʥʘ ʠ ʩʲʱʘ ʩʪʦʡʥʦʩʪ. 

 
ʌʠʛ. 7 
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ʈʘʟʙʠʨʘ ʩʝ, ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʨʦʠ ʩʨʝʜʘʪʘ ʥʘ ʦʪʩʝʯʢʘʪʘ EI  ʠ ʩʝ ʪʲʨʩʠ  ʢʦʛʘ 

ʪʷ ʩʲʚʧʘʜʘ ʩ ʪʦʯʢʘʪʘ F . 
  

 
 

ʌʠʛ. 8 
ɽʩʪʝʩʪʚʝʥʦ ʝ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʜʘ ʧʨʦʜʲʣʞʘʪ Ăʠʛʨʠʪʝò ʩ ʥʝʷ. ɽʪʦ 

ʥʷʢʦʠ ʚʲʟʤʦʞʥʠ ʚʲʧʨʦʩʠ ʠ ʧʨʦʚʝʨʢʠ. 
ɼʘʣʠ ʝ ʚʲʟʤʦʞʥʦ ʤʝʜʠʘʥʘʪʘ ʠ ʚʠʩʦʯʠʥʘʪʘ ʜʘ ʨʘʟʜʝʣʷʪ ʲʛʲʣʘ ʥʘ ʪʨʠ ʨʘʚʥʠ 

ʯʘʩʪʠ? ʄʦʞʝʤ ʜʘ ʠʟʧʦʣʟʚʘʤʝ ʩʲʟʜʘʜʝʥʘʪʘ ʚʝʯʝ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʪʦ ʟʘ ʫʜʦʙʩʪʚʦ 
ʟʘʢʨʠʚʘʤʝ ʦʙʝʢʪʠʪʝ, ʢʦʠʪʦ ʥʝ ʫʯʘʩʪʚʘʪ ʚ ʥʦʚʘʪʘ ʟʘʜʘʯʘ  (ʲʛʣʦʧʦʣʦʚʷʱʘʪʘ) ʠ 

ʠʟʚʝʞʜʘʤʝ ʥʘ ʝʢʨʘʥʘ ʛʨʘʜʫʩʥʘʪʘ ʤʷʨʢʘ ʥʘ ECFÏ  (ʬʠʛ.9).   

ɽʢʩʧʝʨʠʤʝʥʪʲʪ ʧʦʢʘʟʘ, ʯʝ ʥʘʪʨʫʧʘʥʠʷ ʦʧʠʪ ʦʪ ʨʝʰʝʥʘʪʘ ʚʝʯʝ ʟʘʜʘʯʘ 
ʧʦʤʘʛʘ ʟʘ ʙʲʨʟʦ ʜʦʩʪʠʛʘʥʝ ʜʦ ʨʝʟʫʣʪʘʪ. ʅʝʱʦ ʧʦʚʝʯʝ. ʄʦʞʝ ʜʘ ʩʝ ʩʲʦʙʨʘʟʠ, ʯʝ 

ʪ.ʢ. ʪʦʯʢʘʪʘ E  ʝ ʩʨʝʜʘ ʥʘ AB  ʠ ʝ ʥʝʧʦʜʚʠʞʥʘ, ʩʪʨʝʤʝʞʲʪ ʟʘ ʩʲʚʧʘʜʘʥʝ ʥʘ 

ʚʠʩʦʯʠʥʘʪʘ CF  ʩ ʲʛʣʦʧʦʣʦʚʷʱʘʪʘ ʥʘ ECBÏ  ɦ ʝ ʥʠ ʜʦʚʝʜʝ ʜʦ ʩʠʤʝʪʨʘʣʘʪʘ 

ʥʘ EB. ɼʚʠʞʝʡʢʠ ʪʦʯʢʘʪʘ C  ʧʦ ʩʠʤʝʪʨʘʣʘʪʘ ʥʘ EB, ʱʝ ʜʦʩʪʠʛʥʝʤ ʜʦ 
ʪʲʨʩʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ. ʆʪʥʦʚʦ ʩʝ ʧʦʣʫʯʘʚʘ ʧʨʘʚʦʲʛʲʣʝʥ ʪʨʠʲʛʲʣʥʠʢ, ʪʦʟʠ ʧʲʪ ʩ 

ʦʩʪʨʠ ʲʛʣʠ 30̄  ʠ 60̄ . 

 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 211 

 
ʌʠʛ. 9 

ɼʘʣʠ ʠʤʘ ʜʨʫʛʠ ʦʩʦʙʝʥʦʩʪʠ ʚ ʧʨʘʚʦʲʛʲʣʥʠʷ ʪʨʠʲʛʲʣʥʠʢ, ʩʚʲʨʟʘʥʠ ʩ 
ʚʠʩʦʯʠʥʘ, ʤʝʜʠʘʥʘ ʠ ʲʛʣʦʧʦʣʦʚʷʱʘ ʧʨʠ ʧʨʘʚʠʷ ʲʛʲʣ? ʇʦʩʪʨʦʷʚʘʤʝ ʥʦʚʘ 
ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʪʦ ʨʘʟʛʣʝʞʜʘʤʝ ʧʨʘʚʦʲʛʲʣʝʥ ʪʨʠʲʛʲʣʥʠʢ ʩ ʧʨʘʚ ʲʛʲʣ ʧʨʠ ʚʲʨʭʘ 

C. ʅʘʙʣʶʜʝʥʠʝʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʜʚʦʡʢʠʪʝ ʲʛʣʠ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʨʘʟʜʝʣʷʥʝ ʥʘ 
ʧʨʘʚʠʷ ʲʛʲʣ ʥʘ ʯʝʪʠʨʠ ʯʘʩʪʠ ʦʪ ʲʛʣʦʧʦʣʦʚʷʱʘ, ʤʝʜʠʘʥʘ ʠ ʚʠʩʦʯʠʥʘ, ʩʘ ʨʘʚʥʠ. 
ɽʜʠʥʠʷʪ ʦʪ ʲʛʣʠʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ ʝ ʨʘʚʝʥ ʥʘ ʝʜʥʘʪʘ ʜʚʦʡʢʘ ʲʛʣʠ. ɼʦ ʪʦʟʠ 
ʬʘʢʪ ʱʝ ʩʝ ʜʦʩʪʠʛʘ ʠ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ, ʥʘʧʨʠʤʝʨ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʦʢʨʲʞʥʦʩʪ.  

 
ʌʠʛ. 10 
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ɺʩʲʱʥʦʩʪ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʩʪʨʦʝʥʠʪʝ ʜʠʥʘʤʠʯʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʟʚʦʣʷʚʘʪ 
ʝʬʝʢʪʠʚʥʦ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʧʦʩʣʝʜʥʠʷʪ ʝʪʘʧ ʥʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʘ ï ʧʦʛʣʝʜ 
ʥʘʟʘʜ [5]. ʈʝʘʣʥʦ ʝ ʟʘʜʲʨʞʘʥʝʪʦ ʥʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚʲʨʭʫ ʨʝʰʝʥʘʪʘ 
ʚʝʯʝ ʟʘʜʘʯʘ ʩ ʦʛʣʝʜ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʥʦʚʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʝʣʝʤʝʥʪʠʪʝ, ʘ ʦʪʪʘʤ ʠ 
ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ ʥʦʚʠ ʟʘʜʘʯʠ. ʅʝ ʝ ʩʣʫʯʘʡʥʦ, ʯʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨ ʝ ʚ 
ʦʩʥʦʚʘʪʘ ʥʘ ʬʦʨʤʫʣʠʨʘʥʝʪʦ ʠ ʜʦʢʘʟʚʘʥʝʪʦ ʥʘ ʨʝʜʠʮʘ ʥʦʚʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʪʚʲʨʜʝʥʠʷ [1], [2], [6]. ʀʟʧʦʣʟʚʘʥʝʪʦ ʤʫ ʚ ʯʘʩ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʧʨʝʥʝʩʝ 
ʧʨʦʮʝʩʲʪ ʥʘ ʦʪʢʨʠʚʘʥʝ ʦʪ ʥʘʫʢʘʪʘ ï ʚ ʦʙʫʯʝʥʠʝʪʦ, ʜʘ ʩʝ ʜʦʙʣʠʞʘʪ ʫʯʝʥʠʮʠʪʝ 
ʜʦ ʩʲʱʥʦʩʪʪʘ ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʦʧʠʩʚʘʥʝ ʠ ʠʟʩʣʝʜʚʘʥʝ. 
 

[1] ɻʨʦʟʜʝʚ, ʉ., ɺ. ʅʝʥʢʦʚ, ɽʜʥʘ ʢʨʠʚʘ ʦʪ ʚʪʦʨʘ ʩʪʝʧʝʥ ʟʘ ʜʚʝ ʪʦʯʢʠ ʥʘ ʏʝʚʘ, 
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ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʨʝʞʠ, ʢʦʤʫʥʠʢʘʮʠʠ, ʦʙʫʯʝʥʠʝ 

1. ʇʚʲʧ ʨʩʞʝʪʫʙʛʸʦʞ 

ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʥʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʷʪʘ ʝ ʥʘʜʝʞʜʥʦ ʧʨʝʜʘʚʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ ʥʘ ʨʘʟʪʦʷʥʠʝ. ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʥʠʷʪ ʩʝʢʪʦʨ ʩʝʛʘ ʝ ʦʙʣʘʩʪ ʥʘ 
ʚʠʩʦʢ ʨʘʩʪʝʞ ʚ ʝʚʨʦʧʝʡʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʚʘʞʝʥ ʥʝʠʥ ʩʪʠʤʫʣʘʪʦʨ. 
ɼʠʥʘʤʠʯʥʦʪʦ ʤʫ ʨʘʟʚʠʪʠʝ ʟʘʜʲʣʞʘʚʘ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ 
ʘʢʪʠʚʥʦʩʪ ʥʘ ʦʙʠʢʥʦʚʝʥʥʠʷ ʧʦʪʨʝʙʠʪʝʣ. ʊʦʟʠ ʨʲʩʪ ʥʘ ʨʘʟʚʠʪʠʝ ʝ ʧʨʦʜʠʢʪʫʚʘʥ 
ʦʪ ʥʘʨʘʩʪʚʘʱʘʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʦ-ʙʲʨʟʠ ʠ ʢʘʯʝʩʪʚʝʥʠ ʫʩʣʫʛʠ. ʊʦʚʘ ʩʝ 
ʧʦʩʪʠʛʘ ʦʩʥʦʚʥʦ ʯʨʝʟ ʧʨʦʤʷʥʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʦʩʦʙʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 
ʮʠʬʨʦʚʠʟʘʮʠʷʪʘ ʠ ʧʨʝʥʦʩʠʤʦʩʪʪʘ ʥʘ ʜʘʥʥʠ. 

ʉʲʚʨʝʤʝʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘ ʜʦʩʪʘʪʲʯʥʦ ʟʥʘʥʠʷ ʟʘ 
ʦʩʥʦʚʥʠʪʝ ʠ ʥʦʚʦʚʲʟʥʠʢʚʘʱʠʪʝ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪ 
ʢʦʤʧʶʪʲʨʥʠʪʝ ʤʨʝʞʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠ. ʇʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʧʨʦʬʠʣʠʨʘʥʦ ʥʠʚʦ 
ʪʨʷʙʚʘ ʜʘ ʟʘʜʲʙʦʯʘʚʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʥʝʥʠʘʪʘ ʚ ʪʘʟʠ ʧʦʩʦʢʘ. 

2. ʅʸʪʫʧ ʦʙ ʫʞʥʙʫʙ ʠʙ ʣʧʥʬʦʡʣʙʯʡʡʫʞ ʛ ʬʰʞʚʦʡʸ ʨʤʙʦ ʦʙ ʪʩʞʝʦʙʫʙ 
ʪʫʞʨʞʦ(9-12 ʣʤʙʪ) ʛ ɺʳʤʜʙʩʪʣʙʫʙ ʡ ʉʬʪʣʙʫʙ ʧʚʩʙʠʧʛʙʫʞʤʦʙ ʪʡʪʫʞʥʙ 

 

2.1. ʠʙʝʳʤʟʡʫʞʤʦʙʫʙ ʨʧʝʜʧʫʧʛʣʙ 

ʋʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʩʲʩʪʘʚʝʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ɼʲʨʞʘʚʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʠʟʠʩʢʚʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʚʘʪ ʤʦʜʫʣ Ăʂʦʤʧʶʪʲʨʥʠ 
ʤʨʝʞʠò. ʇʨʠ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʚ 10 ʢʣʘʩ ʩʘ ʧʨʝʜʚʠʜʝʥʠ ʤʠʥʠʤʫʤ 4 
ʫʯʝʙʥʘ ʯʘʩʘ. ʆʯʘʢʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʥʠʚʦ ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʩʘ ʫʯʝʥʠʢʲʪ:  

¶ ʜʘ ʟʥʘʝ ʥʘʯʠʥʠʪʝ ʟʘ ʠʟʧʨʘʱʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷ ʠ ʬʘʡʣʦʚʝ 

¶ ʥʘʯʠʥʠʪʝ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ Web;  

¶ ʜʘ ʤʦʞʝ ʜʘ ʥʘʤʠʨʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʟʘʜʘʜʝʥ ʢʨʠʪʝʨʠʡ ʚ ʣʦʢʘʣʥʘʪʘ ʠ 
ʛʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ.  
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ʊʝʤʠʪʝ ʚʢʣʶʯʝʥʠ ʚ ʪʦʟʠ ʨʘʟʜʝʣ ʩʘ: ʣʦʢʘʣʥʠ ʤʨʝʞʠ, ʠʥʪʝʨʥʝʪ, ʪʲʨʩʝʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʚ ʠʥʪʝʨʥʝʪ, ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ, ʬʘʡʣʦʚ ʪʨʘʥʩʬʝʨ ʠ ʢʦʤʫʥʠʢʘʮʠʠ ʚ 
ʨʝʘʣʥʦ ʚʨʝʤʝ. 

ʌʝʜʝʨʘʣʥʠʷʪ ʙʘʟʠʩʝʥ ʫʯʝʙʝʥ ʧʣʘʥ ʟʘ ʫʯʠʣʠʱʘʪʘ ʚ ʈʫʩʠʷ ʚʢʣʶʯʚʘʪ ʪʦʟʠ 
ʤʦʜʫʣ ʚ 11 ʢʣʘʩ ʩ ʤʠʥʠʤʫʤ 5 ʫʯʝʙʥʠ ʯʘʩʘ. ʀ ʪʘʤ ʦʩʥʦʚʥʠʷʪ ʘʢʮʝʥʪ ʝ ʥʘʩʦʯʝʥ 
ʢʲʤ ʨʘʙʦʪʘ ʚ ʛʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ ʀʥʪʝʨʥʝʪ, ʥʘʩʪʨʦʡʢʘ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ Outlook 
Express, ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʤʨʝʞʘʪʘ, ʨʘʟʨʘʙʦʪʢʘ ʥʘ Web ʩʘʡʪʦʚʝ ʧʦ 
ʟʘʜʘʜʝʥʘ ʪʝʤʘ, ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʘʢʠʚʘ ʩʘʡʪʦʚʝ, 
ʨʘʙʦʪʘ ʩ ʭʠʧʝʨʚʨʲʟʢʠ, ʪʝʩʪʚʘʥʝ ʠ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʩʘʡʪ ʚ Web. 

ʆʯʘʢʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʟʘ: 

¶ ʨʘʟʙʠʨʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ 
ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʜʝʡʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪ 
ʢʦʤʧʶʪʲʨʥʠʪʝ ʤʨʝʞʠ 

¶ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʝʢʪʠ ʩʲʩ ʩʣʦʞʥʘ ʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʭʠʧʝʨʚʨʲʟʢʠ 

¶ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʢʦʤʧʶʪʲʨʥʠʪʝ ʤʨʝʞʠ 
 

2.2. ʈʩʧʭʡʤʡʩʙʦʙʫʙ ʨʧʝʜʧʫʧʛʣʙ 

ʇʨʦʬʠʣʠʨʘʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʫ ʥʘʩ ʚʢʣʶʯʚʘ ʤʦʜʫʣʘ Ăʂʦʤʧʶʪʲʨʥʠ ʤʨʝʞʠò 
ʦʱʝ ʚ 9 ʢʣʘʩ, ʢʘʪʦ ʟʘ ʥʝʛʦ ʩʝ ʟʘʜʝʣʷʪ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 14 ʫʯʝʙʥʠ ʯʘʩʘ. ɺ 10 ʢʣʘʩ 
ʝ ʧʨʝʜʚʠʜʝʥ ʤʦʜʫʣ Ăʉʲʟʜʘʚʘʥʝ ʠ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ Web-ʜʦʢʫʤʝʥʪʠ; ʪʲʨʩʝʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʚ ʠʥʪʝʨʥʝʪò ʩ ʧʨʠʙʣʠʟʠʪʝʣʝʥ ʙʨʦʡ ʯʘʩʦʚʝ ï 34 ʯʘʩʘ. 
Ăʇʨʦʛʨʘʤʠʨʘʥʝ ʚ ʀʥʪʝʨʥʝʪò ʩ 20 ʫʯʝʙʥʠ ʯʘʩʘ ʝ ʧʨʝʜʚʠʜʝʥ ʚ 11 ʢʣʘʩ. 
Ăɸʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʘ ʣʦʢʘʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʤʨʝʞʠò ʩ 10 ʯʘʩʘ ʠ Ăʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 
ʧʨʦʝʢʪʠ(ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʨʝʞʦʚʠ ʨʝʩʫʨʩʠ)ò ʩ 45 ʯʘʩʘ ʩʘ ʤʦʜʫʣʠ ʚʢʣʶʯʝʥʠ ʚ 12 
ʢʣʘʩ. 

ʆʩʥʦʚʥʠʪʝ ʮʝʣʠ ʥʘ ʪʘʟʠ ʯʘʩʪ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʩʘ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʠ 
ʟʘʜʲʣʙʦʯʘʚʘʥʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʪʝ ʠ ʧʨʠʣʦʞʥʠ ʫʤʝʥʠʷ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʜʝʡʥʦʩʪ ʠ 
ʝʞʝʜʥʝʚʠʝʪʦ. ʋʯʝʥʠʮʠʪʝ ʜʘ ʩʘ ʧʦʜʛʦʪʚʝʥʠ ʯʣʝʥʦʚʝ ʥʘ ʦʙʱʝʩʪʚʦ, ʦʩʥʦʚʘʥʦ ʥʘ 
ʠʥʪʝʥʟʠʚʥʠ ʠ ʠʟʛʨʘʜʝʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʫʥʠʢʘʮʠʠ. 

ʆʯʘʢʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʘʥʜʘʨʪʘ, ʩʘ ʩʚʲʨʟʘʥʠ ʩ 
ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʟʘ: 

¶ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʪʦʧʦʣʦʛʠʠ ʥʘ ʣʦʢʘʣʥʠ ʤʨʝʞʠ, 

¶ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʜʦʩʪʲʧ ʜʦ ʨʝʩʫʨʩʠʪʝ ʥʘ ʣʦʢʘʣʥʘʪʘ ʤʨʝʞʘ, 

¶ ʚʠʜʦʚʝʪʝ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʤʨʝʞʦʚʠ ʫʩʪʨʦʡʩʪʚʘ ʠ 
ʢʦʤʧʦʥʝʥʪʠ 

¶ ʩʪʨʫʢʪʫʨʘʪʘ, ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʧʨʘʚʠʣʘʪʘ ʟʘ ʨʘʙʦʪʘ ʚ ʀʥʪʝʨʥʝʪ 

¶ ʩʲʱʥʦʩʪʪʘ ʥʘ ʘʜʨʝʩʠʨʘʥʝʪʦ ʚ ʀʥʪʝʨʥʝʪ 

¶ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʠ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʧʨʦʪʦʢʦʣʠʪʝ ʟʘ ʀʥʪʝʨʥʝʪ 

¶ ʧʨʘʚʠʣʘʪʘ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʩʚʲʨʚʘʥʝ ʢʲʤ ʀʥʪʝʨʥʝʪ 
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¶ ʫʧʨʘʚʣʝʥʠʝʪʦ ʜʦʩʪʲʧʘ ʜʦ ʤʨʝʞʦʚʠʪʝ ʨʝʩʫʨʩʠ, ʧʨʘʚʥʠʪʝ ʠ ʝʪʠʯʥʠ 
ʥʦʨʤʠʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʠ ʧʨʝʢʨʘʪʷʚʘʥʝ ʜʦʩʪʲʧʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʜʦ 
ʨʝʩʫʨʩʠ ʚ ʤʨʝʞʘʪʘ 

¶ ʥʘʯʠʥʠ ʟʘ ʧʨʝʭʚʲʨʣʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʣʦʢʘʣʥʘ ʤʨʝʞʘ ʠ ʦʪ Web 
ʩʪʨʘʥʠʮʠ ʢʲʤ ʨʘʟʣʠʯʥʠ ʫʩʪʨʦʡʩʪʚʘ 

¶ ʥʘʯʠʥʠ ʟʘ ʚʲʚʝʞʜʘʥʝ ʠ ʠʟʚʝʞʜʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʯʨʝʟ ʤʨʝʞʦʚʠ 
ʧʝʨʠʬʝʨʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢʪʦ ʠ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʘ ʤʨʝʞʦʚʠ ʫʩʪʨʦʡʩʪʚʘ 
ʠ ʨʝʩʫʨʩʠ ʜʠʩʪʘʥʮʠʦʥʥʦ. 

ʇʨʦʬʠʣʠʨʘʥʦʪʦ ʥʠʚʦ ʚ ʨʫʩʢʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʚʘ 
ʥʘʧʨʘʚʣʝʥʠʝʪʦ Ăʀʥʬʦʨʤʘʮʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʨʦʮʝʩʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʩʨʝʜʩʪʚʘ ʟʘ ʥʝʡʥʘʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷò, ʢʲʜʝʪʦ 
ʟʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʟʘʜʝʣʝʥʠ ʤʠʥʠʤʫʤ 6 ʫʯʝʙʥʠ ʯʘʩʘ. ʊʫʢ 
ʝ ʧʨʝʜʚʠʜʝʥʦ ʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ-ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ, 
ʯʘʪ, ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʷ, ʬʦʨʫʤʠ, ʠʥʪʝʨʥʝʪ ʪʝʣʝʬʦʥʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʘʥ 
ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʩʦʬʪʫʝʨ. ɺʢʣʶʯʝʥʠ ʩʘ ʪʝʤʠ ʟʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ 
ʟʘʱʠʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʛʣʦʙʘʣʥʘʪʘ ʠ ʣʦʢʘʣʥʘʪʘ ʤʨʝʞʘ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʠ 
ʥʝʧʨʘʚʦʤʝʨʝʥ ʜʦʩʪʲʧ, ʝʣʝʢʪʨʦʥʝʥ ʧʦʜʧʠʩ, ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʧʦʜʜʲʨʞʘʥʝ 
ʥʘ ʩʘʡʪ. 

ʀʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʟʘʚʲʨʰʠʣʠʪʝ ʧʨʦʬʠʣʠʨʘʥʦ ʥʠʚʦ ʩʘ ʜʘ ʟʥʘʷʪ: 

¶ ʦʙʣʘʩʪʠʪʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʨʝʩʫʨʩʠ; 

¶ ʚʠʜʲʪ ʠ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʠʟʪʦʯʥʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, 
ʧʦʜʭʦʜʠ ʧʨʠ ʢʦʜʠʨʘʥʝ ʠ ʜʝʢʦʜʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʧʨʠʯʠʥʘ ʟʘ 
ʥʘʨʫʰʘʚʘʥʝ ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ; 

¶ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʢʘʥʘʣʠ ʠ ʩʢʦʨʦʩʪ ʥʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ; 

¶ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʤʨʝʞʠ; 

¶ ʩʪʘʥʜʘʨʪʠ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʝʪʠʢʘ ʠ ʧʨʘʚʘ, ʩʠʛʫʨʥʦʩʪ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ 

 
3. ʃʩʙʫʣʡ ʚʞʤʞʟʣʡ 
ʇʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʪʝʤʘʪʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʠʪʝ ʠ ʟʘ ʜʚʝʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 

ʩʠʩʪʝʤʠ ʧʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʟʥʘʥʠʷʪʘ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʯʘʩʪ 
ʥʘ ʪʦʟʠ ʤʦʜʫʣ. ʇʨʠ ʧʨʦʬʠʣʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʥʷʢʦʠ 
ʪʝʦʨʠʪʠʯʥʠ ʪʝʤʠ ʧʦʣʘʛʘʱʠ ʦʩʥʦʚʘʪʘ ʟʘ ʨʘʟʙʠʨʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ 
ʣʦʢʘʣʥʘʪʘ ʠ ʛʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩʲʩ 
ʩʪʘʥʜʘʨʪʠʪʝ ʧʦʣʘʛʘʱʠ ʦʩʥʦʚʘʪʘ ʥʘ ʦʪʚʦʨʝʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ. ɽʜʠʥ ʪʘʢʲʚ 
ʩʪʘʥʜʘʨʪ ʝ OSI ʩʪʘʥʜʘʨʪʘ ʩʲʟʜʘʜʝʥ ʧʨʝʟ 1978 ʛʦʜʠʥʘ. ʊʦʟʠ ʤʦʜʝʣ 
ʢʘʪʝʛʦʨʠʟʠʨʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʩʝʩʠʷ ʥʘ ʨʘʟʣʠʯʥʠ 
ʬʫʥʢʮʠʦʥʘʣʥʠ ʥʠʚʘ. ʅʠʚʘʪʘ ʩʘ ʦʨʛʘʥʠʟʠʨʘʥʠ ʩʧʨʷʤʦ ʝʩʪʝʩʪʚʝʥʘʪʘ ʧʦʨʝʜʠʮʘ ʦʪ 
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ʩʲʙʠʪʠʷ, ʚʲʟʥʠʢʚʘʱʠ ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷʪʘ. OSI ʤʦʜʝʣʲʪ ʝ ʩʪʘʥʜʘʨʪʘ 
ʜʘʚʘʱ ʨʘʤʢʠʪʝ ʥʘ ʚʩʠʯʢʠ ʠʥʜʫʩʪʨʠʘʣʥʠ ʩʪʘʥʜʘʨʪʠ, ʜʝʬʠʥʠʨʘʱʠ ʜʥʝʰʥʠʪʝ 
ʤʨʝʞʠ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʥʠʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʥʘʣʠʯʠʝʪʦ ʥʘ 
ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʤʝʞʜʠʥʥʠ ʫʩʪʦʡʩʪʚʘ ʠʟʛʨʘʞʜʘʱʠ ʧʦʜʤʨʝʞʘʪʘ, ʢʘʢʪʦ ʠ 
ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʘʜʨʝʩʘʮʠʷ. TCP/IP ʧʨʦʪʦʢʣʦʥʠʷʪ ʩʪʝʢ, ʛʘʨʘʥʪʠʨʘʱ 
ʨʘʙʦʪʘʪʘ ʩ ʀʥʪʝʨʥʝʪ, ʩʲʱʦ ʝ ʨʘʟʜʝʣʝʥ ʥʘ ʥʠʚʘ ʠ ʚʩʷʢʦ ʝʜʥʦ ʦʪ ʪʷʭ ʧʦʜʜʲʨʞʘ 
ʩʚʦʠʪʝ ʘʜʨʝʩʠ. 

ʄʡʫʞʩʙʫʬʩʙ 

[1] ʄʆʅ, ɼʠʨʝʢʮʠʷ Ăʇʦʣʠʪʠʢʘ ʚ ʦʙʱʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝò, Ăʋʯʝʙʥʠ ʧʨʦʛʨʘʤʠ ɯɯɯ 
ʯʘʩʪ ʟʘ ɿʇ ʠ ɿʇʇ ï ɯʍ, ʍ, ʍɯ ʠ ʍɯɯ ʢʣʘʩò, ʉʦʬʠʷ, 2003 ʛ. 

[2] http://www.minedu.government.bg 
[3] http://eng.mon.gov.ru/ 
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ɸʙʩʪʨʘʢʪ: ʎʝʣʪʘ ʥʘ ʪʘʟʠ ʩʪʘʪʠʷ ʝ ʜʘ ʦʙʲʨʥʝ ʚʥʠʤʘʥʠʝ ʥʘ ʥʷʢʦʠ ʦʩʥʦʚʥʠ 
ʧʦʥʷʪʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ ʟʘ ʦʪʥʦʩʠʪʝʣʥʠʷ OSI ʤʦʜʝʣ ʚ 
ʧʨʦʬʠʣʠʨʘʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʨʝʞʠ, ʢʦʤʫʥʠʢʘʮʠʠ, ʦʙʫʯʝʥʠʝ, OSI ʤʦʜʝʣ 

4. ʇʚʲʧ ʨʩʞʝʪʫʙʛʸʦʞ 

ʇʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʪʝʤʘʪʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʠʪʝ ʚ ʧʨʦʬʠʣʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ 
ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 9-12 ʢʣʘʩ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʥʷʢʦʠ ʪʝʦʨʠʪʠʯʥʠ 
ʪʝʤʠ ʧʦʣʘʛʘʱʠ ʦʩʥʦʚʘʪʘ ʟʘ ʨʘʟʙʠʨʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʣʦʢʘʣʥʘʪʘ ʠ 
ʛʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩʲʩ ʩʪʘʥʜʘʨʪʠʪʝ 
ʧʦʣʘʛʘʱʠ ʦʩʥʦʚʘʪʘ ʥʘ ʦʪʚʦʨʝʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ. ɽʜʠʥ ʪʘʢʲʚ ʩʪʘʥʜʘʨʪ ʝ OSI 
ʩʲʟʜʘʜʝʥ ʧʨʝʟ 1978 ʛʦʜʠʥʘ. ʊʦʟʠ ʤʦʜʝʣ ʢʘʪʝʛʦʨʠʟʠʨʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ʥʘ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʩʝʩʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʥʠʚʘ. ʅʠʚʘʪʘ ʩʘ 
ʦʨʛʘʥʠʟʠʨʘʥʠ ʩʧʨʷʤʦ ʝʩʪʝʩʪʚʝʥʘʪʘ ʧʦʨʝʜʠʮʘ ʦʪ ʩʲʙʠʪʠʷ, ʚʲʟʥʠʢʚʘʱʠ ʧʦ ʚʨʝʤʝ 
ʥʘ ʢʦʤʫʥʠʢʘʮʠʷʪʘ. ʀʤʝʥʥʦ ʪʦʚʘ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʧʦʟʚʦʣʷʚʘ ʨʘʟʣʠʯʥʠʪʝ 
ʤʝʞʜʠʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʥʘʜʣʝʞʘʱʠ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʧʦʜʤʨʝʞʘ ʜʘ ʙʲʜʘʪ 
ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʧʦ-ʣʝʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʙʷʩʥʝʥʘ ʠ ʨʘʟʙʨʘʥʘ 
ʪʷʭʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʊʦʚʘ ʢʦʝʪʦ ʧʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʜʦ 
ʤʦʤʝʥʪʘ, ʝ ʯʝ ʥʝ ʩʝ ʧʨʘʚʠ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʪʷʭ ʥʘ ʥʠʚʦ ʟʥʘʥʠʝ. 

5. ʅʞʫʧʝʡʰʞʪʣʡ ʦʙʪʧʣʡ ʨʩʡ ʨʩʞʨʧʝʙʛʙʦʞ ʦʙ ʫʞʥʙʫʙ ʠʙ OSI ʥʧʝʞʤʙ 

ʂʦʛʘʪʦ ʩʝ ʨʘʟʷʩʥʷʚʘ ʩʪʫʢʪʫʨʘʪʘ ʠ ʟʥʘʯʝʥʠʝʪʦ ʥʘ OSI ʤʦʜʝʣʘ ʝ ʥʝʦʙʭʦʜʠʤʦ 
ʜʘ ʩʝ ʦʙʲʨʥʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʥʦʪʦ: 

¶ ʘʨʭʠʪʝʢʪʫʨʘ-ʥʠʚʘʪʘ ʠ ʪʷʭʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ 

¶ ʦʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ï ʫʩʣʫʛʘ, ʠʥʪʝʨʬʝʡʩ ʠ ʧʨʦʪʦʢʦʣ 

¶ ʝʣʝʤʝʥʠʪʠ ʟʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ï ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʘ ʧʨʦʪʦʢʦʣʘ, 
ʜʝʬʠʥʠʮʠʷ ʥʘ ʫʩʣʫʛʘʪʘ ʠ ʘʜʨʝʩʘʮʠʷ. 

ʆʪʥʦʩʠʪʝʣʥʠʷʪ OSI ʤʦʜʝʣ ʝ ʩʲʩʪʘʚʝʥ ʦʪ ʩʝʜʝʤ ʥʠʚʘ ʩ ʨʘʟʣʠʯʥʘ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʩʣʝʜʚʘʱʘ ʝʩʪʝʩʪʚʝʥʠʷ ʧʲʪ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʜʚʘ 
ʧʨʦʮʝʩʘ. ɺʩʷʢʦ ʝʜʥʦ ʦʪ ʪʷʭ ʩʝ ʩʲʩʪʦʠ ʦʪ ʦʙʝʢʪʠ, ʠʟʧʲʣʥʷʚʘ ʦʧʨʝʜʝʣʝʥʘ 
ʣʦʛʠʯʝʩʢʘ ʬʫʥʢʮʠʷ ʠ ʧʨʝʜʣʘʛʘ ʩʧʝʮʠʬʠʯʥʠ ʫʩʣʫʛʠ ʟʘ ʧʦ-ʛʦʨʥʠʷ ʩʣʦʡ. 
ʉʲʚʢʫʧʥʦʩʪʪʘ ʦʪ ʧʨʘʚʠʣʘ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʙʝʢʪʠ ʦʪ ʝʜʥʦʠʤʝʥʥʠ 
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ʩʣʦʝʚʝ ʩʝ ʥʘʨʠʯʘ ʧʨʦʪʦʢʦʣ, ʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʦʙʝʢʪʠʪʝ ʦʪ 
ʩʲʩʝʜʥʠ ʩʣʦʝʚʝ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʩʠʩʪʝʤʘ ʩʝ ʥʘʨʠʯʘ ʠʥʪʝʨʬʝʡʩ. 
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ʠʥʪʝʨʬʝʡʩ 

 
ʬʠʛ. 1 

ɺʲʚ ʚʩʝʢʠ ʩʣʦʡ ʠʤʘ ʪʨʠ ʝʣʝʤʝʥʪʘ ʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʩʧʦʤʝʥʘʪʠ ʧʦ-ʛʦʨʝ. 
ʇʲʨʚʠʷʪ ʦʪ ʪʷʭ ʝ ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʘ ʧʨʦʪʦʢʦʣʘ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ ʜʘ ʝ ʷʩʥʘ 
ʩʪʫʢʪʫʨʘʪʘ ʥʘ ʥʝʛʦʚʘʪʘ ʝʜʠʥʠʮʘ ʟʘ ʜʘʥʥʠ, ʩʝʤʘʥʪʠʢʘʪʘ ʥʘ ʚʩʠʯʢʠʪʝ ʠ ʧʦʣʝʪʘ, 
ʥʘʯʠʥʘ ʥʘ ʧʨʝʜʘʚʘʥʝʪʦ ʠ ʠ ʪ.ʥ. ɼʝʬʠʥʠʮʠʷ ʥʘ ʫʩʣʫʛʘʪʘ ʦʧʨʝʜʝʣʷ ʫʩʣʫʛʠʪʝ 
ʧʨʝʜʦʩʪʘʚʝʥʠ ʟʘ ʧʦ-ʛʦʨʥʠʷ ʩʣʦʡ. ʊʫʢ ʠʩʢʘʤʝ ʜʘ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʩʘʤʠʷʪ ʤʦʜʝʣ 
ʥʝ ʢʘʟʚʘ ʢʘʢ ʜʘ ʙʲʜʝ ʥʘʧʨʘʚʝʥʦ ʪʦʚʘ. ɸʜʨʝʩʘʮʠʷʪʘ ʩʝ ʩʲʩʪʦʠ ʚ 
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ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʪʦʯʢʠʪʝ ʟʘ ʜʦʩʪʲʧ(SAP-Service Access Point) ʜʦ 
ʧʨʝʜʣʘʛʘʥʠʪʝ ʫʩʣʫʛʠ ʦʪ ʢʦʥʢʨʪʥʠʷ ʩʣʦʡ. 

ʂʦʛʘʪʦ ʛʦʚʦʨʠʤ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʜʚʘ ʦʙʝʢʪʘ ʦʪ ʝʜʥʦ ʠ ʩʲʱʦ ʥʠʚʦ 
ʪʨʷʙʚʘ ʜʘ ʧʨʘʚʠʤ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʠ ʠ ʜʝʡʩʪʚʠʪʝʣʝʥ ʧʦʪʦʢ ʥʘ ʜʘʥʥʠʪʝ. 
ɼʝʡʩʪʚʠʪʝʣʥʠʷʪ ʧʦʪʦʢ ʧʨʝʤʠʥʘʚʘ ʚʝʨʪʠʢʘʣʥʦ ʧʦ ʥʠʚʘʪʘ, ʜʦʢʘʪʦ ʟʘ ʣʦʛʠʯʝʩʢʠ 
ʩʝ ʩʯʠʪʘ ʥʝʧʨʷʢʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʜʚʘ ʦʙʝʢʪʘ ʦʪ ʝʜʠʥ ʠ ʩʲʱʠ ʩʣʦʡ. 

ʇʦʚʝʯʝʪʦ ʩʲʚʨʝʤʝʥʥʠ ʤʨʝʞʦʚʠ ʤʦʜʝʣʠ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʧʦ ʩʪʝʧʝʥʪʘ, ʚ ʢʦʷʪʦ 
ʩʘ ʥʘʩʣʝʜʠʣʠ OSI ʤʦʜʝʣʘ. ʏʝʩʪʦ ʥʠʚʘʪʘ ʩʝ ʩʚʠʚʘʪ ʜʦ ʧʦ-ʤʘʣʢʦ ʥʘ ʙʨʦʡ, ʢʦʝʪʦ 
ʦʟʥʘʯʘʚʘ ʠ ʧʨʝʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʚʩʝʢʠ ʝʜʠʥ 
ʦʪ ʪʷʭ ʤʦʞʝ ʜʘ ʩʝ ʩʲʧʦʩʪʘʚʠ ʩ OSI ʤʦʜʝʣʘ ʠ ʜʘ ʩʝ ʧʦʩʦʯʘʪ ʥʠʚʘʪʘ, ʜʦ ʢʦʠʪʦ ʪʦʡ 
ʩʝ ʨʘʟʧʦʣʘʛʘ. ʉʘʤʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʯʘʩʪ ʦʪ ʥʠʚʘʪʘ. 
ʂʘʪʦ ʧʨʠʤʝʨ ʤʦʞʝ ʜʘ ʩʝ ʜʘʜʝ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʝʜʠʥʠʯʝʥ LAN ʩʝʛʤʝʥʪ, 
ʢʲʜʝʪʦ ʦʙʤʝʥʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʜʦ ʚʪʦʨʦ ʥʠʚʦ. 

6. ʃʩʙʫʣʧ ʧʨʡʪʙʦʡʞ ʦʙ ʦʡʛʙʫʙ ʦʙ ʧʫʦʧʪʡʫʞʤʦʡʸ OSI ʪʫʙʦʝʙʩʫ 

ʅʠʚʘʪʘ ʥʘ OSI, ʢʘʢʪʦ ʩʧʦʤʝʥʘʭʤʝ ʧʦ-ʛʦʨʝ ʩʘ ʩʝʜʝʤ ʥʘ ʙʨʦʡ ʠ ʩʘ 
ʨʘʟʧʦʣʦʞʝʥʠ ʚʝʨʪʠʢʘʣʥʦ.  

6.1. ʍʡʠʡʰʞʪʣʧ ʪʤʧʢ 

ʌʠʟʠʯʝʩʢʦʪʦ ʥʠʚʦ ʝ ʥʘʡ-ʜʦʣʥʠʷ ʩʣʦʡ ʥʘ ʩʪʘʥʜʘʨʪʘ. ʊʦʡ ʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ 
ʩʚʲʨʟʘʥ ʩ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʣʠʥʠʷ. ʆʩʥʦʚʥʘʪʘ ʤʫ ʬʫʥʢʮʠʷ ʝ ʧʨʝʜʘʚʘʥʝ ʥʘ 
ʥʝʩʪʨʫʢʪʫʨʠʨʘʥ ʧʦʪʦʢ ʦʪ ʙʠʪʦʚʝ ʧʦ ʥʝʷ. ʅʘ ʪʦʚʘ ʤʷʩʪʦ ʪʨʷʙʚʘ ʜʘ ʦʪʙʝʣʝʞʠʤ, 
ʯʝ ʧʦʜ ʧʦʥʷʪʠʝʪʦ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʣʠʥʠʷ ʱʝ ʨʘʟʙʠʨʘʤʝ ʬʠʟʠʯʝʩʢʘʪʘ ʩʨʝʜʘ, 
ʢʦʷʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʩʠʛʥʘʣʠʪʝ. ʌʠʟʠʯʝʩʢʦʪʦ ʥʠʚʦ ʝ ʦʛʨʘʥʠʯʝʥʦ 
ʜʦ ʧʨʦʮʝʩʠʪʝ ʠ ʤʝʭʘʥʠʟʤʠʪʝ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ ʩʠʛʥʘʣʠʪʝ ʚ 
ʩʨʝʜʘʪʘ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʠʤ. ʊʦ ʥʝ ʚʢʣʶʯʚʘ ʩʘʤʘʪʘ ʩʨʝʜʘ, ʥʦ ʟʘʜʘʚʘ 
ʩʧʝʮʠʬʠʢʘʮʠʠʪʝ ʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʠ. ʉʲʱʝʩʪʚʫʚʘʪ ʯʝʪʠʨʠ ʬʫʥʢʮʠʦʥʘʣʥʠ 
ʦʙʣʘʩʪʠ: 

¶ ʤʝʭʘʥʠʯʥʘ-ʟʘʜʘʚʘ ʙʨʦʷ ʠ ʜʲʣʞʠʥʘʪʘ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʤʝʞʜʫ 
ʫʩʪʨʦʡʩʪʚʘʪʘ, ʬʦʨʤʠʪʝ ʠ ʨʘʟʤʝʨʠʪʝ ʥʘ ʢʦʥʝʢʪʦʨʠʪʝ ʠ ʜʨ 

¶ ʝʣʝʢʪʨʠʯʝʩʢʘïʦʧʨʝʜʝʣʷ ʬʦʨʤʠʪʝ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʠ ʥʠʚʘʪʘ ʥʘ 
ʩʠʛʥʘʣʠʪʝ/ʠʤʧʫʣʩʠʪʝ/ 

¶ ʬʫʥʢʮʠʦʥʘʣʥʘïʙʫʩʣʘʚʷ ʩʤʠʩʣʦʚʦʪʦ ʟʥʘʯʝʥʠʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ 
ʩʠʛʥʘʣʠ, ʢʦʠʪʦ ʩʠ ʨʘʟʤʝʥʷʪ ʩʲʩʝʜʥʠ ʩʠʩʪʝʤʠ 

¶ ʧʨʦʮʝʜʫʨʥʘïʩʧʝʮʠʬʠʮʠʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʦʪ ʩʲʙʠʪʠʷ, ʯʨʝʟ ʢʦʷʪʦ 
ʩʝ ʦʙʤʝʥʷ ʧʦʪʦʢʘ ʦʪ ʙʠʪʦʚʝ ʤʝʞʜʫ ʜʚʘ ʦʙʝʢʪʘ ʥʘ ʬʠʟʠʯʝʩʢʠʷ ʩʣʦʡ 

ʅʘ ʪʦʚʘ ʥʠʚʦ ʥʷʤʘ ʤʝʭʘʥʠʟʲʤ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ 
ʧʨʝʜʘʚʘʥʠʪʝ ʙʠʪʦʚʝ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ ʯʝ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʪʷʭʥʘʪʘ 
ʚʘʣʠʜʥʦʩʪ. ʆʩʥʦʚʥʠ ʬʫʥʢʮʠʠ ʩʘ: 

¶ ʠʟʛʨʘʞʜʘʥʝ ʠ ʨʘʟʧʘʜʘʥʝ ʥʘ ʬʠʟʠʯʝʩʢʠ ʩʲʝʜʠʥʝʥʠʷ 

¶ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷʪʘ ʚ ʩʠʛʥʘʣʠ 
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¶ ʬʠʟʠʯʝʩʢʦ ʧʨʝʜʘʚʘʥʝ ʥʘ ʙʠʪʦʚʝ 

¶ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʦ ʙʠʪʦʚʝ 

¶ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʬʠʟʠʯʝʩʢʠʷ ʠʥʪʝʨʬʝʡʩ 

¶ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥ ʢʣʘʩ ʥʝʠʟʧʨʘʚʥʦʩʪʠ 
ʋʩʪʨʦʡʩʪʚʘʪʘ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʩʲʛʣʘʩʫʚʘʥʦʩʪ ʤʝʞʜʫ ʜʚʘ ʩʝʛʤʝʥʪʘ ʥʘ ʪʦʚʘ 

ʥʠʚʦ ʩʘ: ʧʦʚʪʦʨʠʪʝʣ(repeater) ʠ ʢʦʥʮʝʥʪʨʘʪʦʨ(hub). 
6.2. ʃʙʦʙʤʞʦ ʪʤʧʢ 

ʊʦʟʠ ʩʣʦʡ ʠʟʧʦʣʟʚʘ ʫʩʣʫʛʠʪʝ ʥʘ ʬʠʟʠʯʝʩʢʠʷ ʩʣʦʡ, ʨʘʟʰʠʨʷʚʘ ʪʝʭʥʠʪʝ 
ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʛʠ ʧʨʝʜʦʩʪʘʚʷ ʥʘ ʤʨʝʞʦʚʠʷ ʩʣʦʡ. ʆʪʛʦʚʦʨʝʥ ʝ ʟʘ ʥʘʜʝʞʜʥʦʪʦ 
ʧʨʝʜʘʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʥʘʜʝʞʜʝʥ ʢʘʥʘʣ ʤʝʞʜʫ 
ʜʚʘ ʤʨʝʞʦʚʠ ʚʲʟʣʠ ʩ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʢʘʢʚʠʪʦ ʠ ʜʘ ʝ ʛʨʝʰʢʠ. ʇʨʦʪʦʢʦʣʥʘʪʘ 
ʝʜʠʥʠʮʘ ʟʘ ʜʘʥʥʠ ʩʝ ʥʘʨʠʯʘ ʢʘʜʲʨ ʠ ʩʲʜʲʨʞʘ ʜʦʩʪʘʪʲʯʥʦ ʩʣʫʞʝʙʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʥʝʡʥʘʪʘ ʧʨʘʚʠʣʥʦʩʪ. ʂʘʥʘʣʥʠʷʪ ʩʣʦʡ ʝ ʦʪʛʦʚʦʨʝʥ 
ʟʘ ʦʪʢʨʠʚʘʥʝʪʦ ʠ ʢʦʨʠʛʠʨʘʥʝʪʦ ʥʘ ʛʨʝʰʢʠʪʝ ʥʘ ʥʠʚʦ ʢʘʜʲʨ, ʢʘʢʪʦ ʠ 
ʧʨʝʚʨʲʱʘʥʝʪʦ ʥʘ ʧʦʪʦʮʠʪʝ ʦʪ ʙʠʪʦʚʝ ʚ ʢʘʜʨʠ. 

ʋʩʪʨʦʡʩʪʚʘʪʘ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʩʲʛʣʘʩʫʚʘʥʦʩʪ ʤʝʞʜʫ ʜʚʘ ʩʝʛʤʝʥʪʘ ʥʘ ʪʦʚʘ 
ʥʠʚʦ ʩʘ: ʤʦʩʪ(bridge) ʠ ʢʦʤʫʪʘʪʦʨ(switch). 
ʌʠʟʠʯʝʩʢʠʷʪ ʠ ʢʘʥʘʣʥʠʷʪ ʩʣʦʡ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʚʩʝʢʠ ʪʠʧ ʢʦʤʫʥʠʢʘʮʠʷ. 

6.3. ʅʩʞʟʧʛ ʪʤʧʢ 

ʄʨʝʞʦʚʠʷʪ ʩʣʦʡ ʫʧʨʘʚʣʷʚʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʧʦʜʤʨʝʞʘʪʘ. ʊʫʢ ʪʨʷʙʚʘ 
ʜʘ ʫʪʦʯʥʠʤ, ʯʝ ʧʦʥʷʪʠʝʪʦ ʧʦʜʤʨʝʞʘ ʦʟʥʘʯʘʚʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʣʠʥʠʠ ʠ ʤʝʞʜʠʥʥʠ ʤʨʝʞʦʚʠ ʚʲʟʣʠ (ʢʦʤʫʪʘʪʦʨʠ/ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ), ʦʩʠʛʫʨʷʚʘʱʠ 
ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʢʨʘʡʥʠʪʝ ʚʲʟʣʠ. ʂʨʘʡʥʠʪʝ ʚʲʟʣʠ ʥʝ ʩʝ 
ʚʢʣʶʯʚʘʪ ʚ ʧʦʜʤʨʝʞʘʪʘ. ʄʨʝʞʦʚʦʪʦ ʥʠʚʦ ʝ ʦʪʛʦʚʦʨʥʦ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ 
ʤʘʨʰʨʫʪ, ʢʦʠʪʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ ʢʦʤʫʥʠʢʘʮʠʷʪʘ. ʊʦ ʥʷʤʘ ʚʛʨʘʜʝʥ 
ʤʝʭʘʥʠʟʲʤ ʟʘ ʦʪʢʨʠʚʘʥʝ ʠ ʩʲʦʪʚʝʪʥʦ ʢʦʨʠʛʠʨʘʥʝ ʥʘ ʛʨʝʰʢʠ ʧʨʠ ʧʨʝʜʘʚʘʥʝ. 
ʈʘʟʯʠʪʘ ʥʘ ʥʘʜʝʞʜʥʠʪʝ ʫʩʣʫʛʠ ʥʘ ʢʘʥʘʣʥʠʷ ʩʣʦʡ. ʀʟʧʦʣʟʚʘ ʩʝ ʟʘ ʦʙʤʝʥ ʥʘ 
ʜʘʥʥʠ ʤʝʞʜʫ ʩʠʩʪʝʤʠ, ʥʘʤʠʨʘʱʠ ʩʝ ʚ ʨʘʟʣʠʯʥʠ ʣʦʢʘʣʥʠ ʩʝʛʤʝʥʪʠ ʦʪʜʝʣʝʥʠ 
ʯʨʝʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ. 

ʆʩʥʦʚʥʠ ʬʫʥʢʮʠʠ ʥʘ ʪʦʚʘ ʥʠʚʦ ʩʘ: 

¶ ʘʜʨʝʩʘʮʠʷ 

¶ ʤʘʨʰʨʫʪʠʟʘʮʠʷ 

¶ ʢʦʤʫʪʘʮʠʷ 

¶ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ 

ɸʜʨʝʩʘʮʠʷʪʘ ʝ ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʝʜʥʦʟʥʘʯʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ 
ʘʜʨʝʩʠʨʘʥʠʪʝ ʦʙʝʢʪʠ ʥʘ ʤʨʝʞʦʚʠʷ ʩʣʦʡ. ʆʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘ ʡʝʨʘʨʭʠʯʝʥ 
ʧʨʠʥʮʠʧ ʥʘ ʘʜʨʝʩʘʮʠʷ, ʧʨʠ ʢʦʡʪʦ ʧʲʣʥʠʷʪ ʘʜʨʝʩ ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʷʢʦʣʢʦ ʩʪʝʧʝʥʠ, 
ʢʘʪʦ ʧʲʨʚʘʪʘ ʦʪ ʪʷʭ ʩʧʝʮʠʬʠʮʠʨʘ ʘʜʨʝʩʘ ʥʘ ʤʨʝʞʘʪʘ, ʚʪʦʨʘʪʘïʘʜʨʝʩʘ ʥʘ 
ʢʨʘʡʥʠʷ ʚʲʟʝʣ/ʭʦʩʪʘ/, ʪʨʝʪʘʪʘïʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʥʘ ʚʠʢʘʥʘʪʘ ʧʨʦʛʨʘʤʘ/ʧʦʨʪʘ/. 
ɿʘ ʧʨʠʤʝʨ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ ʩʪʘʥʜʘʨʪʲʪ IPv4, ʧʨʠ ʢʦʡʪʦ ʘʜʨʝʩʲʪ ʝ ʯʝʪʠʨʠ 
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ʙʘʡʪʦʚ. ʁʝʨʘʨʭʠʷʪʘ ʝ ʧʦ-ʧʨʦʩʪʘ, ʚʢʣʶʯʚʘʱʘ ʜʚʝ ʩʪʝʧʝʥʠ: ʘʜʨʝʩ ʥʘ ʤʨʝʞʘʪʘ ʠ 
ʘʜʨʝʩ ʥʘ ʭʦʩʪʘ. 

ʄʘʨʰʨʫʪʠʟʘʮʠʷʪʘ ʝ ʥʘʡ-ʚʘʞʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʤʨʝʞʦʚʠʷ ʩʣʦʡ. ʉʚʲʨʟʘʥʘ ʝ ʩ 
ʠʟʙʠʨʘʥʝ ʥʘ ʦʧʪʠʤʘʣʝʥ ʤʘʨʰʨʫʪ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʧʘʢʝʪʠʪʝ ʧʨʝʟ ʧʦʜʤʨʝʞʘʪʘ 
ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥ ʢʨʠʪʝʨʠʡ. ʇʨʦʪʦʢʦʣʥʘʪʘ ʝʜʠʥʠʮʘ ʟʘ 
ʜʘʥʥʠ ʩʝ ʥʘʨʠʯʘ ʧʘʢʝʪ. 

ʂʦʤʫʪʘʮʠʷʪʘ ʝ ʥʫʞʥʘ ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʣʠʧʩʚʘ ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʤʦʤʝʥʪ 
ʧʨʷʢʦ ʩʲʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʚʩʝʢʠ ʜʚʘ ʚʲʟʝʣʘ ʥʘ ʧʦʜʤʨʝʞʘʪʘ. ʅʘʤʠʨʘ 
ʧʨʠʣʦʞʝʥʠʝ ʠ ʥʘ ʢʘʥʘʣʥʦ ʥʠʚʦ. 

ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʝ ʩʚʲʨʟʘʥʦ ʩ ʠʟʙʷʛʚʘʥʝʪʦ ʥʘ ʟʘʜʨʲʩʪʚʘʥʠʷ ʚ 
ʧʦʜʤʨʝʞʘʪʘ, ʧʨʠ ʢʦʝʪʦ ʨʷʟʢʦ ʩʝ ʚʣʦʰʘʚʘʪ ʥʝʡʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨʲʪ(router) ʝ ʫʩʪʨʦʡʩʪʚʦʪʦ, ʢʦʝʪʦ ʩʚʲʨʟʚʘ ʭʝʪʝʨʦʛʝʥʥʠ ʤʨʝʞʠ 
ʥʘ ʤʨʝʞʦʚʦ ʥʠʚʦ. ʊʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʪʜʝʣʥʠ ʤʥʦʛʦʧʨʦʪʦʢʦʣʥʠ ʤʨʝʞʦʚʠ ʚʲʟʣʠ 
ʩʲʩ ʩʦʙʩʪʚʝʥ ʘʜʨʝʩ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʠ ʟʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʣʦʢʘʣʥʘ  ʢʲʤ ʛʣʦʙʘʣʥʘ 
ʤʨʝʞʘ(ʥʘʧʨʠʤʝʨ, Internet). 

6.4. ʋʩʙʦʪʨʧʩʫʞʦ ʪʤʧʢ 

ʊʨʘʥʩʧʦʨʪʥʠʷʪ ʩʣʦʡ ʦʩʠʛʫʨʷʚʘ ʫʩʣʫʛʘ, ʧʦʜʦʙʥʘ ʥʘ ʪʘʟʠ ʦʪ ʢʘʥʘʣʥʠʷ ʩʣʦʡ-
ʩʠʛʫʨʥʦʩʪ ʥʘ ʧʘʢʝʪʠʪʝ-ʠʟʚʲʥ ʣʦʢʘʣʥʘʪʘ ʤʨʝʞʘ. ʊʦʡ ʤʦʞʝ ʜʘ ʦʪʢʨʠʚʘ 
ʣʠʧʩʚʘʱʠʪʝ ʠʣʠ ʩʛʨʝʰʝʥʠ ʧʘʢʝʪʠ ʠ ʜʘ ʠʟʠʩʢʚʘ ʪʷʭʥʦʪʦ ʧʨʝ-ʧʨʝʜʘʚʘʥʝ. ɻʨʠʞʠ 
ʩʝ ʟʘ ʧʦʜʨʝʜʙʘʪʘ  ʠʤ, ʘʢʦ ʩʘ ʧʨʠʩʪʠʛʥʘʣʠ ʚ ʨʘʟʙʲʨʢʘʥ ʨʝʜ, ʫʧʨʘʚʣʷʚʘ 
ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ ʩʚʲʨʚʘʱʠ ʢʨʘʡʥʠʪʝ ʚʲʟʣʠ, ʫʧʨʘʚʣʷʚʘ 
ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʤʝʞʜʫ ʤʨʝʞʦʚʠ ʘʜʨʝʩʠ ʠ ʪʨʘʥʩʧʦʨʪʥʠ ʘʜʨʝʩʠ. 

6.5. ʊʞʪʡʞʦ ʪʤʧʢ 

ʇʝʪʦʪʦ ʥʠʚʦ ʥʘ OSI ʤʦʜʝʣʘ ʩʝ ʥʘʨʠʯʘ ʩʝʩʠʡʥʦ ʠ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪʥʦʩʠʪʝʣʥʦ 
ʨʷʜʢʦ ʢʘʪʦ ʩʘʤʦʩʪʦʷʪʝʣʥʦ. ʇʦʚʝʯʝʪʦ ʧʨʦʪʦʢʦʣʠ ʩʚʲʨʟʚʘʪ ʬʫʥʢʮʠʠʪʝ ʤʫ ʩ ʪʝʟʠ 
ʥʘ ʪʨʘʥʩʧʦʨʪʥʦ ʥʠʚʦ. ʆʩʥʦʚʥʘʪʘ ʤʫ ʬʫʥʢʮʠʷ ʝ ʜʘ ʫʧʨʘʚʣʷʚʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʷ 
ʧʦʪʦʢ, ʥʘʨʝʯʝʥ ʩʝʩʠʷ. ʂʲʤ ʪʝʟʠ ʬʫʥʢʮʠʠ ʩʧʘʜʘʪ: 

¶ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʠʘʣʦʛʘ-ʜʫʧʣʝʢʩ ʠʣʠ ʧʦʣʫʜʫʧʣʝʢʩ 

¶ ʫʩʪʘʥʦʚʷʚʘʥʝ, ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ  ʠ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ ʩʝʩʠʷ 

¶ ʨʘʙʦʪʘ ʩ ʧʘʨʦʣʠ 

¶ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʤʨʝʞʘʪʘ 

ʅʘ ʪʦʚʘ ʥʠʚʦ ʩʝ ʫʧʨʘʚʣʷʚʘʪ ʪ.ʥʘʨ. ʩʠʥʭʨʦʥʠʟʘʮʠʦʥʥʠ ʪʦʯʢʠ, ʟʘ ʜʘ ʤʦʞʝ 
ʧʨʠ ʛʨʝʰʢʘ ʧʨʠ ʧʨʝʜʘʚʘʥʝʪʦ ʩʝʩʠʷʪʘ ʜʘ ʙʲʜʝ ʚʲʟʩʪʘʥʦʚʝʥʘ ʦʪ ʧʦʩʣʝʜʥʘʪʘ 
ʜʦʩʪʠʛʥʘʪʘ ʪʦʯʢʘ. 

6.6. ʈʩʞʝʪʫʙʛʡʫʞʤʞʦ ʪʤʧʢ 

ʇʨʝʜʩʪʘʚʠʪʝʣʥʦʪʦ ʥʠʚʦ ʝ ʦʪʛʦʚʦʨʥʦ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʢʦʜʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ, 
ʩʚʲʨʟʘʥʦ ʝ ʩʲʩ ʩʠʥʪʘʢʩʠʩʘ ʠ ʩʝʤʘʥʪʠʢʘʪʘ ʥʘ ʧʨʝʜʘʚʘʥʠʪʝ ʜʘʥʥʠ. ʊʦʟʠ ʩʣʦʡ ʝ 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʠʷʪʘ ʚʲʚ ʬʦʨʤʘʪʠʪʝ, ʢʦʜʦʚʝʪʝ ʠ 
ʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʜʘʥʥʠʪʝ. ʆʩʠʛʫʨʷʚʘ ʢʦʜʠʨʘʱʠ/ʜʝʢʦʜʠʨʘʱʠ ʫʩʣʫʛʠ. 
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6.7. ʈʩʡʤʧʟʞʦ ʪʤʧʢ 

ʅʘʡ-ʚʠʩʦʢʦʪʦ ʩʝʜʤʦ ʥʠʚʦ ʥʘ OSI ʤʦʜʝʣʘ ʝ ʇʨʠʣʦʞʥʠʷʪ ʩʣʦʡ. ɺʘʞʥʦʪʦ ʝ ʜʘ 
ʦʪʙʝʣʝʞʠʤ, ʯʝ ʪʦ ʥʝ ʚʢʣʶʯʚʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʧʨʠʣʦʞʝʥʠʷ, ʩʘʤʦ ʦʩʠʛʫʨʷʚʘ 
ʠʥʪʝʨʬʝʡʩʘ ʤʝʞʜʫ ʪʝʟʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʤʨʝʞʦʚʠʪʝ ʫʩʣʫʛʠ. ʊʦʚʘ ʥʠʚʦ ʦʩʠʛʫʨʷʚʘ 
ʫʩʣʫʛʠ ʥʘ ʧʨʠʣʦʞʥʠʪʝ ʧʨʦʮʝʩʠ ʠ ʧʨʠʣʦʞʥʠ ʧʨʦʪʦʢʦʣʠ, ʢʦʠʪʦ ʛʠ ʨʝʘʣʠʟʠʨʘʪ. 

7. ʃʩʙʫʣʡ ʚʞʤʞʟʣʡ 

ʊʝʤʘʪʘ ʟʘ OSI ʤʦʜʝʣʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʥʦʛʦ ʧʦʣʝʟʥʘ ʧʨʠ ʧʨʦʬʠʣʠʨʘʥʦʪʦ 
ʦʙʫʯʝʥʠʝ, ʢʘʪʦ ʪʝʤʘ ʧʦʣʘʛʘʱʠ ʦʩʥʦʚʘʪʘ ʟʘ ʨʘʟʙʠʨʘʥʝ ʥʘ ʦʪʚʦʨʝʥʠʪʝ 
ʢʦʤʫʥʠʢʘʮʠʠ. ʎʝʣʪʘ ʥʘ ʪʘʟʠ ʩʪʘʪʠʷ ʝ ʜʘ ʦʙʲʨʥʝ ʚʥʠʤʘʥʠʝ ʥʘ ʥʷʢʦʠ ʦʩʥʦʚʥʠ 
ʧʦʥʷʪʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ. OSI ʤʦʜʝʣʲʪ ʝ 
ʩʪʘʥʜʘʨʪʘ ʜʘʚʘʱ ʨʘʤʢʠʪʝ ʥʘ ʚʩʠʯʢʠ ʠʥʜʫʩʪʨʠʘʣʥʠ ʩʪʘʥʜʘʨʪʠ, ʜʝʬʠʥʠʨʘʱʠ 
ʜʥʝʰʥʠʪʝ ʤʨʝʞʠ. 

ʄʡʫʞʩʙʫʬʩʙ 
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[2] ʀʚʘʥ ɻʘʥʯʝʚ, 'ʂʦʤʧʶʪʲʨʥʠ ʤʨʝʞʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠ', ʇʣʦʚʜʠʚ, 1999 ʛ. 
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ɸʙʩʪʨʘʢʪ: ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠ ʝ ʝʜʠʥ ʦʪ ʥʘʡ-ʪʨʫʜʥʠʪʝ ʝʪʘʧʠ ʧʨʠ 
ʨʝʰʘʚʘʥʝ ʟʘ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʤʧʶʪʲʨ. ɺ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʝʪʘʧ ʥʘ ʦʙʫʯʝʥʠʝʪʦ 
ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʜʘ ʥʝ ʩʝ ʧʨʝʤʠʥʘʚʘ ʜʠʨʝʢʪʥʦ ʢʲʤ ʥʷʢʘʢʲʚ 
ʘʣʛʦʨʠʪʤʠʯʝʥ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʘ ʜʘ ʩʝ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ ʨʘʟʙʠʨʘʥʝ ʠ 
ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʲʤ. ʇʨʝʜʣʦʞʝʥʘ ʝ ʤʝʪʦʜʠʢʘ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠ 
ʯʨʝʟ ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʚʘʥʝ ʥʠʚʦʪʦ ʥʘ ʩʣʦʞʥʦʩʪ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʘʣʛʦʨʠʪʲʤ, ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ  

1. ɻʳʛʞʝʞʦʡʞ 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʢʘʪʦ ʥʘʯʠʥ ʟʘ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ, ʩʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʫʯʠʣʠʱʥʠʷ ʢʫʨʩ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ. ɽʜʥʘ ʦʪ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʝ Ăʟʘʧʦʟʥʘʚʘʥʝ ʩ 
ʧʦʥʷʪʠʝʪʦ ʘʣʛʦʨʠʪʲʤ, ʥʘʯʠʥʠʪʝ ʥʘ ʦʧʠʩʘʥʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠ, ʦʩʥʦʚʥʠ 
ʘʣʛʦʨʠʪʤʠʯʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ, ʨʝʰʘʚʘʥʝ ʥʘ ʥʝʩʣʦʞʥʠ ʟʘʜʘʯʠ 
ʯʨʝʟ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷʪʘò [1]. 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʧʦʚʝʯʝʪʦ ʦʙʫʯʘʝʤʠ ʥʝ ʧʨʠʪʝʞʘʚʘʪ ʫʤʝʥʠʷ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ 
ʥʘ ʘʣʛʦʨʠʪʲʤ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʩʣʦʞʥʘ ʟʘʜʘʯʘ. ʆʩʦʙʝʥʠ ʪʨʫʜʥʦʩʪʠ ʩʝ ʩʨʝʱʘʪ 
ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʦʙʦʙʱʝʥ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷ, ʣʠʧʩʘ ʥʘ 
ʫʤʝʥʠʝ ʨʝʰʝʥʠʝʪʦ ʟʘ ʝʜʥʘ ʟʘʜʘʯʘ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʩʲʩ ʩʨʝʜʩʪʚʘʪʘ ʥʘ 
ʬʦʨʤʘʣʥʠʪʝ ʝʟʠʮʠ. ɺʩʝʢʠ ʘʣʛʦʨʠʪʲʤ ʩʝ ʩʲʩʪʦʠ ʦʪ ʣʦʛʠʯʝʩʢʠ ʩʚʲʨʟʘʥʠ 
ʜʠʩʢʨʝʪʥʠ ʯʘʩʪʠ (ʝʣʝʤʝʥʪʘʨʥʠ ʜʝʡʩʪʚʠʷ), ʢʦʠʪʦ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʩʠʩʪʝʤʥʠʷ 
ʧʦʜʭʦʜ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʝʜʠʥʥʦ ʮʷʣʦ [3]. ɺʩʣʝʜʩʪʚʠʝ ʥʘ ʪʦʚʘ, ʥʠʚʦʪʦ ʥʘ 
ʨʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʝ ʪʷʩʥʦ ʩʚʲʨʟʘʥʦ ʩ 
ʥʠʚʦʪʦ ʥʘ ʘʙʩʪʨʘʢʪʥʦʩʪ ʥʘ ʤʠʩʣʝʥʝʪʦ ʠ ʩʲʩ ʩʧʦʩʦʙʥʦʩʪʪʘ ʟʘ ʣʦʛʠʯʝʩʢʠ 
ʫʤʦʟʘʢʣʶʯʝʥʠʷ [2]. 

ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʦʙʫʯʘʝʤʠʪʝ ʤʦʛʘʪ ʜʘ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʩʘ ʦʩʥʦʚʘʥʠ ʥʘ 
ʨʝʰʘʚʘʥʠ ʧʨʝʜʠ ʪʦʚʘ ʘʥʘʣʦʛʠʯʥʠ ʧʨʠʤʝʨʠ, ʪ.ʝ. ʣʠʧʩʚʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ 
ʧʨʦʜʫʢʪʠʚʥʦ ʪʚʦʨʯʝʩʪʚʦ. ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʪʝʤʠ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʤʦʞʝ ʜʘ 

                                                 
1 ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʧʦʜʧʦʤʦʛʥʘʪʘ ʧʦ ʧʨʦʝʢʪ ʀʉïʄï4 ʥʘ ʧʦʜʝʣʝʥʠʝ Ăʅʘʫʯʥʘ ʠ 

ʧʨʠʣʦʞʥʘ ʜʝʡʥʦʩʪò ʧʨʠ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò. 
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ʟʘʧʦʯʥʝ ʩ ʧʨʝʜʣʦʞʝʥʠʝ ʢʲʤ ʦʙʫʯʘʝʤʠʪʝ ʩʘʤʠ ʜʘ ʚʣʷʟʘʪ ʚ ʨʦʣʷʪʘ ʥʘ 
ʠʟʧʲʣʥʠʪʝʣʠ ʥʘ ʟʘʜʘʜʝʥ ʧʦ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʘʣʛʦʨʠʪʲʤ. ʈʘʟʚʠʪʠʝ ʥʘ 
ʫʤʝʥʠʝʪʦ ʟʘ ʨʘʟʙʠʨʘʥʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠ ʘʣʛʦʨʠʪʤʠ (ʩʣʦʚʝʩʥʠ, 
ʙʣʦʢ-ʩʭʝʤʠ ʠʣʠ ʧʨʦʛʨʘʤʠ) ʝ ʝʬʝʢʪʠʚʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʝʥ ʩʪʠʣ ʥʘ ʤʠʩʣʝʥʝ. 

ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʧʦʩʪʝʧʝʥʥʦ 
ʥʘʨʘʩʪʚʘʥʝ ʥʠʚʦʪʦ ʥʘ ʩʣʦʞʥʦʩʪ: ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʣʠʥʝʝʥ ʘʣʛʦʨʠʪʲʤ, ʨʘʟʢʣʦʥʝʥ 
ʘʣʛʦʨʠʪʲʤ, ʮʠʢʲʣ ʩ ʧʘʨʘʤʝʪʲʨ, ʜʝʪʝʨʤʠʥʠʨʘʥ ʮʠʢʲʣ. ʉʣʝʜ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ 
ʧʨʠʩʪʲʧʠ ʢʲʤ ʟʘʜʘʯʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʘʙʩʪʨʘʢʪʥʠ ʩʪʨʫʢʪʫʨʠ ʦʪ 
ʜʘʥʥʠ ï ʤʘʩʠʚʠ, ʥʠʟʦʚʝ, ʟʘʧʠʩʠ, ʤʥʦʞʝʩʪʚʘ ʠ ʜʨ. ʇʨʠ ʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʦ 
ʦʙʫʯʝʥʠʝ, ʥʘʩʦʯʝʥʦ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 
ʦʮʝʥʷʚʘʥʝ ʧʨʘʚʠʣʥʦʩʪʪʘ ʥʘ ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʘʥʘʣʠʟ ʥʘ 
ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. 

2. ʈʩʡʥʞʩʦʡ ʠʙʝʙʰʡ 

ʆʩʥʦʚʝʥ ʝʪʘʧ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʝ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠ. ʊʦʚʘ ʝ 
ʝʜʠʥ ʦʪ ʥʘʡ-ʪʨʫʜʥʠʪʝ ʝʪʘʧʠ ʧʨʠ ʨʝʰʘʚʘʥʝ ʟʘ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʤʧʶʪʲʨ. ɺ 
ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʝʪʘʧ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʜʘ ʥʝ ʩʝ 
ʧʨʝʤʠʥʘʚʘ ʜʠʨʝʢʪʥʦ ʢʲʤ ʥʷʢʘʢʲʚ ʘʣʛʦʨʠʪʤʠʯʝʥ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʘ ʜʘ ʩʝ 
ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʲʤ. ʉʣʝʜ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʤʠʥʝ 
ʢʲʤ ʧʨʦʠʟʚʦʣʝʥ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʝʜʠʥ ʧʦ-ʩʣʦʞʝʥ ʧʨʦʙʣʝʤ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʧʦʩʪʝʧʝʥʥʦ, 
ʢʘʪʦ ʩʝ ʟʘʧʦʯʥʝ ʩ ʝʜʥʦ ʝʣʝʤʝʥʪʘʨʥʦ ʜʝʡʩʪʚʠʝ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʝ ʚʲʚʝʞʜʘʪ 
ʨʘʟʣʠʯʥʠ ʫʩʣʦʚʠʷ, ʢʦʥʪʨʦʣ ʥʘ ʚʭʦʜʥʠ ʜʘʥʥʠ, ʘʥʘʣʠʟ ʥʘ ʠʟʭʦʜʥʠ ʨʝʟʫʣʪʘʪʠ ʠ 
ʜʨʫʛʠ. 

ɿʘ ʠʣʶʩʪʨʘʮʠʷ ʥʘ ʪʦʟʠ ʧʦʜʭʦʜ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʥʷʢʦʣʢʦ ʟʘʜʘʯʠ. 

ʀʙʝʙʰʙ 1. ɼʘ ʩʝ ʥʘʤʝʨʠ ʥʘʡ-ʛʦʣʷʤʦʪʦ ʦʪ 3 ʮʝʣʠ ʯʠʩʣʘ. 
  

ʊʤʧʛʞʪʞʦ ʙʤʜʧʩʡʫʳʥ (ʍʡʜ.1) 

ɻʮʧʝ: ʊʨʠ ʧʨʦʤʝʥʣʠʚʠ a, b, c. ʁʠʮʧʝ: ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ï max. 

ʉʪʲʧʢʘ 1. ɺʲʚʝʞʜʘʥʝ ʥʘ ʚʭʦʜʥʠ ʜʘʥʥʠ; 

ʉʪʲʧʢʘ 2. ʇʨʠʝʤʘ ʩʝ, ʯʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʧʲʨʚʘʪʘ max=a. 

ʉʪʲʧʢʘ 3. ʇʨʦʚʝʨʷʚʘ ʩʝ ʜʘʣʠ max<b. ɸʢʦ ʦʪʛʦʚʦʨʲʪ ʝ Ăʜʘò ʩʝ ʠʟʧʲʣʥʷʚʘ 
ʩʪʲʧʢʘ 4. ɸʢʦ ʦʪʛʦʚʦʨʲʪ ʝ Ăʥʝò ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʩʪʲʧʢʘ 5. 

ʉʪʲʧʢʘ 4. ʇʨʦʤʝʥʣʠʚʘʪʘ max ʧʨʠʩʚʦʷʚʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ b, max=b. 

ʉʪʲʧʢʘ 5. ʇʨʦʚʝʨʷʚʘ ʩʝ ʜʘʣʠ max<c. ɸʢʦ ʦʪʛʦʚʦʨʲʪ ʝ Ăʜʘò ʩʝ ʠʟʧʲʣʥʷʚʘ 
ʩʪʲʧʢʘ 6. ɸʢʦ ʦʪʛʦʚʦʨʲʪ ʝ Ăʥʝò ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʩʪʲʧʢʘ 7. 
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ʉʪʲʧʢʘ 6. ʇʨʦʤʝʥʣʠʚʘʪʘ max ʧʨʠʩʚʦʷʚʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ c, max=c. 

ʉʪʲʧʢʘ 7. ʀʟʚʝʞʜʘʥʝ (ʦʪʧʝʯʘʪʚʘʥʝ) ʩʪʦʡʥʦʩʪʪʘ ʥʘ max ʢʘʪʦ ʨʝʟʫʣʪʘʪ. 

 

ʀʙʝʙʰʙ 2. ɼʘ ʩʝ ʥʘʤʝʨʠ ʥʘʡ-ʛʦʣʷʤʦʪʦ ʦʪ 10 ʥʘ ʙʨʦʡ ʮʝʣʠ ʯʠʩʣʘ. 

 

ʆʯʝʚʠʜʥʦ ʦʩʥʦʚʥʠʪʝ ʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ, ʩʘ 
ʩʨʘʚʥʝʥʠʝ ʥʘ ʜʚʝ ʩʪʦʡʥʦʩʪʠ ʠ ʧʨʠʩʚʦʷʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪ. ʂʘʢʚʠ ʩʘ 
ʩʧʝʮʠʬʠʯʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʢʦʡʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʝʰʘʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʠʰʥʘʪʘ 
ʟʘʜʘʯʘ? 

¶ ʇʦʩʦʯʝʥʠʪʝ ʝʣʝʤʝʥʪʘʨʥʠ ʜʝʡʩʪʚʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʚʪʘʨʷʪ 
ʤʥʦʛʦʢʨʘʪʥʦ; 

¶ ʀʟʙʦʨ ʥʘ ʩʪʨʫʢʪʫʨʘ ʦʪ ʜʘʥʥʠ, ʢʦʷʪʦ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ 
ʥʘ ʪʝʟʠ 10 ʩʪʦʡʥʦʩʪʠ. 

ɺʲʚʝʞʜʘ ʩʝ ʧʦʥʷʪʠʝʪʦ ʮʠʢʲʣ, ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʜʝʡʩʪʚʠʝ 
ʠʣʠ ʛʨʫʧʘ ʦʪ ʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ ʩʝ ʧʦʚʪʘʨʷʪ ʤʥʦʛʦʢʨʘʪʥʦ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ 
ʧʨʝʮʝʥʠ ʢʦʡ ʦʪ ʪʨʠʪʝ ʚʠʜʘ ʮʠʢʣʠ ʝ ʫʜʦʙʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ. 

ɺʪʦʨʠʷʪ ʦʪ ʧʨʦʙʣʝʤʠʪʝ ʝ ʩʚʲʨʟʘʥ ʩʲʩ ʩʪʨʫʢʪʫʨʘʪʘ ʦʪ ʜʘʥʥʠ. ɺʲʟʤʦʞʥʦ ʝ 
ʨʝʰʝʥʠʝ ʩ ʠʟʧʦʣʟʚʘʥʝ ʩʘʤʦ ʥʘ ʝʜʥʘ ʧʨʦʤʝʥʣʠʚʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 
ʚʲʚʝʞʜʘʥʠʪʝ ʯʠʩʣʘ ʠ ʩʲʦʪʚʝʪʥʦ ʝʜʥʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 
ʩʪʦʡʥʦʩʪ. ʇʨʠ ʪʦʟʠ ʚʘʨʠʘʥʪ (ʌʠʛ. 2), ʦʙʘʯʝ, ʚʲʚʝʜʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʦʪ 
ʢʣʘʚʠʘʪʫʨʘ ʩʝ ʟʘʧʘʟʚʘʪ ʚʨʝʤʝʥʥʦ, ʠʟʧʦʣʟʚʘʪ ʩʝ ʟʘ ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʢʫʱʘʪʘ 
ʩʪʦʡʥʦʩʪ ʥʘ max, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʚʲʚʝʞʜʘ ʥʦʚʘ ʩʪʦʡʥʦʩʪ ʦʪ ʢʣʘʚʠʘʪʫʨʘ, ʢʦʷʪʦ ʩʝ 
ʧʨʠʩʚʦʷʚʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʘ. ɸʢʦ ʠʩʢʘʤʝ ʜʘ ʟʘʧʘʟʠʤ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʚʩʷʢʦ 
ʝʜʥʦ ʦʪ ʚʲʚʝʜʝʥʠʪʝ ʯʠʩʣʘ, ʜʘ ʛʠ ʠʟʚʝʜʝʤ ʠ ʩʲʦʪʚʝʪʥʦ ʜʘ ʛʠ ʠʟʧʦʣʟʚʘʤʝ ʟʘ ʧʦ-
ʥʘʪʘʪʲʰʥʠ ʦʙʨʘʙʦʪʢʠ, ʝ ʥʝʦʙʭʦʜʠʤʘ ʜʨʫʛʘ ʩʪʨʫʢʪʫʨʘ ʦʪ ʜʘʥʥʠ. ʇʨʠ 
ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʝʜʥʘ ʧʨʦʤʝʥʣʠʚʘ a, ʝʜʥʠ ʠ ʩʲʱʠ ʢʣʝʪʢʠ ʦʪ ʧʘʤʝʪʪʘ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʚʩʷʢʦ ʩʣʝʜʚʘʱʦ ʚʲʚʝʜʝʥʦ ʯʠʩʣʦ. ɸʢʦ ʠʟʚʝʜʝʤ 
ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʘ, ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʪʷ ʱʝ 
ʩʲʜʲʨʞʘ ʧʦʩʣʝʜʥʘʪʘ ʚʲʚʝʜʝʥʘ ʩʪʦʡʥʦʩʪ. 

 ɿʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʝʣʝʤʝʥʪʠ ʦʪ ʝʜʠʥ ʠ ʩʲʱʠ ʪʠʧ ʩʝ ʚʲʚʝʞʜʘ ʘʙʩʪʨʘʢʪʝʥ ʪʠʧ 
ʜʘʥʥʠ ï ʝʜʥʦʤʝʨʝʥ ʤʘʩʠʚ. ʊʲʡ ʢʘʪʦ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʩʠʚʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚ ʧʘʤʝʪʪʘ, ʪʦ arr[i] ʱʝ ʩʦʯʠ  i-ʪʠʷʪ ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ, 
ʩʣʝʜʦʚʘʪʝʣʥʦ ʜʦʩʪʲʧʲʪ ʜʦ ʚʩʝʢʠ ʝʣʝʤʝʥʪ ʝ ʯʨʝʟ ʠʤʝʪʦ ʥʘ ʤʘʩʠʚʘ ʠ ʥʝʛʦʚʠʷ 
ʠʥʜʝʢʩ. ʇʘʤʝʪ ʟʘ ʤʘʩʠʚʠʪʝ ʩʝ ʟʘʜʝʣʷ ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʤʧʠʣʘʮʠʷ, ʧʦʨʘʜʠ ʢʦʝʪʦ 
ʪʝʭʥʠʪʝ ʨʘʟʤʝʨʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʢʦʥʩʪʘʥʪʠ ʠʣʠ ʢʦʥʩʪʘʥʪʥʠ ʠʟʨʘʟʠ. ʊʲʡ ʢʘʪʦ 
ʤʘʩʠʚʲʪ ʪʨʷʙʚʘ ʜʘ ʩʲʜʲʨʞʘ 10 ʝʣʝʤʝʥʪʘ, ʪ.ʝ. ʙʨʦʷʪ ʥʘ ʧʦʚʪʦʨʝʥʠʷʪʘ ʥʘ 
ʝʣʝʤʝʥʪʘʨʥʠʪʝ ʜʝʡʩʪʚʠʷ (ʩʨʘʚʥʝʥʠʝ ʠ ʧʨʠʩʚʦʷʚʘʥʝ) ʥʝ ʟʘʚʠʩʠ ʦʪ ʥʷʢʘʢʚʦ 
ʫʩʣʦʚʠʝ, ʘ ʝ ʠʟʚʝʩʪʝʥ ʧʨʝʜʚʘʨʠʪʝʣʥʦ, ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ 
ʜʝʪʝʨʤʠʥʠʨʘʥ ʮʠʢʲʣ ʩ ʧʘʨʘʤʝʪʲʨ. 
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// ʬʠʛʫʨʘ1 

#include<iostream> 

using namespace std; 

 

void main() 

{ 

 int a,b,c,max; 

           cout<<"a b c "<<endl; 

 cin>>a>>b>>c; 

max=a; 

          if (max<b) max=b;     

          if (max<c) max=c; 

 cout<<"max="<<max<<endl; 

system ñpauseò; 

} 

 
 

           // ʬʠʛʫʨʘ 2 

           #include<iostream> 

          using namespace std; 

 

          void main() 

          {      int a,i,max; 

                 cout<<"a="; cin>>a; 

                 i=1; 

                max=a; 

                do 

               {     cout<<"a="; 

                     cin>>a; 

                If (max<a) max=a; 

    i=i+1; 

                } while (i<=10); 

            cout<<"max="<<max<<endl; 

        } 

ʀʙʝʙʰʙ 1. ʀʙʝʙʰʙ 2. 

 

ʀʙʝʙʰʙ 2. ʊʤʧʛʞʪʞʦ ʙʤʜʧʩʡʫʳʥ ð (ʍʡʜ.2)  

ɻʮʧʝ: ʇʨʦʤʝʥʣʠʚʠ a, i. ʁʠʮʧʝ: ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ï max. 

ʉʪʲʧʢʘ 1. ɺʲʚʝʞʜʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʙ ʦʪ ʢʣʘʚʠʘʪʫʨʘ ʠ i:=1 ; 

ʉʪʲʧʢʘ 2. ʇʨʠʝʤʘ ʩʝ, ʯʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʧʲʨʚʘʪʘ max=a. 

ʉʪʲʧʢʘ 3. ɺʲʚʝʞʜʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʙ ʦʪ ʢʣʘʚʠʘʪʫʨʘ. 

ʉʪʲʧʢʘ 4. ʇʨʦʚʝʨʷʚʘ ʩʝ ʜʘʣʠ max<ʙ. ɸʢʦ ʦʪʛʦʚʦʨʲʪ ʝ Ăʜʘò, ʩʝ ʠʟʧʲʣʥʷʚʘ 
ʩʪʲʧʢʘ 5. ɸʢʦ ʦʪʛʦʚʦʨʲʪ ʝ Ăʥʝò, ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʩʪʲʧʢʘ 6. 

ʉʪʲʧʢʘ 5. ʇʨʦʤʝʥʣʠʚʘʪʘ max ʧʨʠʩʚʦʷʚʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʙ, max=ʙ. 

ʉʪʲʧʢʘ 6. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ i ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ 1, i:=i+1. 

ʉʪʲʧʢʘ 7. ʇʨʦʚʝʨʷʚʘ ʩʝ ʜʘʣʠ i<=10. ɸʢʦ ʦʪʛʦʚʦʨʲʪ ʝ Ăʜʘò, ʩʝ ʠʟʧʲʣʥʷʚʘ 
ʩʪʲʧʢʘ 3. ɸʢʦ ʦʪʛʦʚʦʨʲʪ ʝ Ăʥʝò, ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʩʪʲʧʢʘ 8. 

ʉʪʲʧʢʘ 8. ʀʟʚʝʞʜʘʥʝ /ʦʪʧʝʯʘʪʚʘʥʝ/ ʩʪʦʡʥʦʩʪʪʘ ʥʘ max ʢʘʪʦ ʨʝʟʫʣʪʘʪ. 
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ʍʡʜ. 1 ʀʙʝʙʰʙ 1 ʍʡʜ. 2 ʀʙʝʙʰʙ 2 

ʥʘʯʘʣʦ 

a,b,c,max 

max=a 

max<b 

max=b 

max<c 
 

max=c 

ʥʝ 

ʜʘ 

max 

ʜʘ 

ʥʝ 

ʢʨʘʡ 

ʥʘʯʘʣʦ 

 ʘ, i, max 

i:=1 

max=a 

max 

ʜʘ 

ʥʝ 

ʢʨʘʡ 

i:=i+1 

max<a 

ʜʘ 

ʥʝ 

ʘ 

max=a 

i<=10 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 228 

#include<iostream> 

using namespace std; 

void main() 

{ 

   int arr[11],i,max; 

   for(i=1;i<=10;i++) 

   {   cout<<"arr["<<i<<"]="; 

        cin>>arr[i]; 

   } 

    max=arr[1]; 

    for (i=2;i<=10;i++) 

    if (max<arr[i]) max=arr[i]; 

    cout<<"max="<<max<<endl; 

} 

 

 

program max_array; 

type masiv=array[1..10] of integer; 

var 

     arr:masiv; 

     i,max:integer; 

begin 

for i:=1 to 10 do 

  begin 

    write('arr[',i,']='); 

    read(arr[i]); 

  end; 

max:=arr[1]; 

for i:=2 to 10 do 

 if max<arr[i] then max:=arr[i]; 

writeln ('max=',max); 

end. 

ʀʙʝʙʰʙ 2. ʈʩʧʜʩʙʥʙ ʦʙ ʊ++ ʪ ʥʙʪʡʛ ʀʙʝʙʰʙ 2. ʈʩʧʜʩʙʥʙ ʦʙ ʈʙʪʣʙʤ ʪ 
ʥʙʪʡʛ 

 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʪʦʟʠ ʘʣʛʦʨʠʪʲʤ ʥʘ ʉ++ ʩʝ ʧʦʣʫʯʘʚʘ ʝʜʠʥ ʪʨʫʜʥʦ 
ʦʪʢʨʠʚʘʝʤ ʧʨʦʙʣʝʤ. ɿʘʙʝʣʷʟʚʘ ʩʝ, ʯʝ ʚ ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʜʝʬʠʥʠʨʘ ʝʜʥʦʤʝʨʝʥ 
ʤʘʩʠʚ ʦʪ ʮʝʣʠ ʯʠʩʣʘ ʪʠʧ ( int arr[11]), ʘ ʙʨʦʷʪ ʥʘ ʚʲʚʝʜʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʪʨʷʙʚʘ 
ʜʘ ʙʲʜʝ 10. ʊʦʚʘ ʝ ʝʜʠʥ ʯʝʩʪʦ ʩʨʝʱʘʥ ʠ ʪʨʫʜʝʥ ʟʘ ʦʪʩʪʨʘʥʷʚʘʥʝ ʧʨʦʙʣʝʤ ʦʪ 
ʥʘʯʠʥʘʝʱʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ɸʢʦ ʘʣʛʦʨʠʪʲʤʲʪ ʩʝ ʨʝʘʣʠʟʠʨʘ ʥʘ 
ʇʘʩʢʘʣ, ʪʦʟʠ ʧʨʦʙʣʝʤ ʥʝ ʩʲʱʝʩʪʚʫʚʘ. 

ʆʙʠʢʥʦʚʝʥʦ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʩʝ ʦʙʷʩʥʷʚʘ, ʯʝ ʠʥʜʝʢʩʲʪ ʥʘ ʤʘʩʠʚʘ ʚ ʉ++ 
ʟʘʧʦʯʚʘ ʦʪ 0 ʜʦ (n-1), ʢʲʜʝʪʦ n ʝ ʙʨʦʡ ʝʣʝʤʝʥʪʠ ʥʘ ʤʘʩʠʚʘ. ʈʘʟʙʠʨʘʥʝʪʦ ʟʘ 
ʘʜʨʝʩʠʨʘʥʝ ʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʧʲʨʚʠ ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ ʩ ʠʥʜʝʢʩ arr[0], 
ʪʨʫʜʥʦ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʧʦʨʝʜʝʥ ʥʦʤʝʨ 1 ʥʘ ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ. 

ɸʢʦ ʦʩʚʝʥ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʝʜʝ ʠ ʧʦʨʝʜʝʥ ʥʦʤʝʨ ʥʘ 
ʝʣʝʤʝʥʪ, ʪʦ ʧʦʨʝʜʥʠʷʪ ʥʦʤʝʨ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ (n+1), ʧʨʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
ʘʣʛʦʨʠʪʲʤʘ ʥʘ ʉ. ɺ ʨʝʰʝʥʠʝʪʦ ʩʝ ʜʝʢʣʘʨʠʨʘ ʙʨʦʡ ʥʘ ʝʣʝʤʝʥʪʠ ʥʘ ʝʜʥʦʤʝʨʥʠʷ 
ʤʘʩʠʚ 11 ï (int arr[11]), ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʠʥʜʝʢʩʲʪ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʟʘʧʦʯʚʘ ʩ 
ʥʦʤʝʨ 1 ʠ ʩʝ ʨʘʟʧʦʣʘʛʘ ʚ ʧʘʤʝʪʪʘ ʥʘ ʘʜʨʝʩʘ ʥʘ ʚʪʦʨʠʷʪ ʝʣʝʤʝʥʪ. ʇʦ ʪʦʟʠ 
ʥʘʯʠʥ ʧʲʨʚʠʷʪ ʝʣʝʤʝʥʪ ʥʘ ʤʘʩʠʚʘ ʦʩʪʘʚʘ ʥʝʠʟʧʦʣʟʚʘʝʤ, ʥʦ ʧʨʠ ʜʝʢʣʘʨʘʮʠʷʪʘ 
ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʨʝʟʝʨʚʠʨʘʪ (n+1) ʥʘ ʙʨʦʡ ʝʣʝʤʝʥʪʠ. 
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ʇʦ-ʝʩʪʝʩʪʚʝʥʘ ʝ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʪʦʟʠ ʘʣʛʦʨʠʪʲʤ ʥʘ ʇʘʩʢʘʣ, ʢʲʜʝʪʦ ʪʦʟʠ 
ʧʨʦʙʣʝʤ ʥʝ ʩʲʱʝʩʪʚʫʚʘ. 

ʅʘ ʙʘʟʘʪʘ ʥʘ ʧʦʩʣʝʜʥʦʪʦ ʨʝʰʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʠ ʟʘʜʘʯʘʪʘ ʠ ʜʘ ʩʝ 
ʧʘʨʘʤʝʪʨʠʟʠʨʘ. 
 

ʀʙʝʙʰʙ 3. ɼʘ ʩʝ ʥʘʤʝʨʠ ʥʘʡ-ʛʦʣʷʤʦʪʦ ʦʪ ʧʨʦʠʟʚʦʣʝʥ ʙʨʦʡ, ʚʲʚʝʜʝʥʠ ʦʪ 
ʢʣʘʚʠʘʪʫʨʘʪʘ, ʮʝʣʠ ʯʠʩʣʘ. 

#include<iostream> 

using namespace std; 

void main() 

{ 

    const N=100; 

    int arr[N],i,n, max; 

    cout<<"n="; cin>>n; 

    for(i=0;i<n;i++) 

    {    cout<<"arr["<<i<<"]="; 

         cin>>arr[i]; 

     } 

     max=arr[0]; 

     for (i=1;i<n;i++) 

      if (max<arr[i])  

          max=arr[i]; 

      cout<<"max="<<max<<endl; 

} 

 

  program max_array2; 

    type masiv=array[1..100] of integer; 

     var      arr:masiv; 

   i,n,max:integer; 

    begin 

            write('n='); read(n); 

for i:=1 to n do   

    begin 

        write('arr[',i,']='); 

        read(arr[i]);   

    end; 

max:=arr[1]; 

for i:=2 to n do 

    if max<arr[i] then max:=arr[i]; 

writeln ('max=',max); 

readln 

    end. 
 

ʀʙʝʙʰʙ 3. ʉʞʱʞʦʡʞ ʦʙ ʊ++. ʀʙʝʙʰʙ 3. ʉʞʱʞʦʡʞ ʦʙ ʈʙʪʣʙʤ 

 

ʉʣʝʜ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʪʝʟʠ ʘʣʛʦʨʠʪʤʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʣʦʞʘʪ ʟʘ ʦʙʩʲʞʜʘʥʝ 
ʠ ʨʝʘʣʠʟʘʮʠʷ ʦʪ ʦʙʫʯʘʝʤʠʪʝ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ: 

ʀʙʝʙʰʙ 4. ɼʘ ʩʝ ʥʘʤʝʨʠ ʥʘʡ-ʛʦʣʷʤʦʪʦ (ʥʘʡ-ʤʘʣʢʦʪʦ) ʦʪ ʧʨʦʠʟʚʦʣʝʥ ʙʨʦʡ, 
ʚʲʚʝʜʝʥʠ ʦʪ ʢʣʘʚʠʘʪʫʨʘʪʘ ʨʘʟʣʠʯʥʠ ʮʝʣʠ ʯʠʩʣʘ ʠ ʜʘ ʩʝ ʠʟʚʝʜʝ ʥʝʛʦʚʠʷʪ 
ʠʥʜʝʢʩ. 

ʀʙʝʙʰʙ 5. ɼʘ ʩʝ ʥʘʤʝʨʠ ʥʘʡ-ʛʦʣʷʤʦʪʦ (ʥʘʡ-ʤʘʣʢʦʪʦ) ʦʪ ʧʨʦʠʟʚʦʣʝʥ ʙʨʦʡ, 
ʚʲʚʝʜʝʥʠ ʦʪ ʢʣʘʚʠʘʪʫʨʘʪʘ ʮʝʣʠ ʯʠʩʣʘ ʠ ʜʘ ʩʝ ʠʟʚʝʜʘʪ ʠʥʜʝʢʩʠʪʝ ʥʘ 
ʝʣʝʤʝʥʪʠʪʝ ʩʲʩ ʩʲʱʘʪʘ ʩʪʦʡʥʦʩʪ.  
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ʀʙʝʙʰʙ 6. ɼʘ ʩʝ ʥʘʤʝʨʠ ʥʘʡ-ʤʘʣʢʦʪʦ ʦʪ N ʥʘ ʙʨʦʡ ʮʝʣʠ ʯʠʩʣʘ, ʢʦʠʪʦ ʩʝ ʜʝʣʷʪ 
ʥʘ 3 ʙʝʟ ʦʩʪʘʪʲʢ. 

ʀʙʝʙʰʙ 7. ɼʘ ʩʝ ʥʘʤʝʨʠ ʩʫʤʘʪʘ ʠ ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ ʥʘ ʥʘʡ-ʤʘʣʢʦʪʦ ʠ ʥʘʡ-
ʛʦʣʷʤʦʪʦ ʦʪ N ʥʘ ʙʨʦʡ ʨʝʘʣʥʠ ʯʠʩʣʘ, (5<=N<=15). 

ʉʣʝʜʚʘʱʘʪʘ ʪʝʤʘ ʝ ʧʦ-ʩʣʦʞʥʘ ʠ ʝ ʩʚʲʨʟʘʥʘ ʩ ʠʟʫʯʘʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ ʟʘ 
ʩʦʨʪʠʨʘʥʝ. 

ʀʙʝʙʰʙ 8. ɼʘ ʩʝ ʚʲʚʝʜʘʪ N ʥʘ ʙʨʦʡ ʨʝʘʣʥʠ ʯʠʩʣʘ, ʜʘ ʩʝ ʧʦʜʨʝʜʷʪ (ʩʦʨʪʠʨʘʪ) 
ʚʲʚ ʚʲʟʭʦʜʷʱ (ʥʠʟʭʦʜʷʱ ʨʝʜ) ʧʦ ʤʝʪʦʜʘ ʥʘ ʧʨʷʢʘ ʩʝʣʝʢʮʠʷ (ʧʨʷʢ ʠʟʙʦʨ) ʠ ʜʘ 
ʩʝ ʠʟʚʝʜʘʪ ʧʦʜʨʝʜʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ. (10<=N<=20). 

3. ʁʠʛʧʝʡ 

ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʠ ʤʝʪʦʜʠʪʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʩʝ 
ʩʪʠʤʫʣʠʨʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ, ʬʦʨʤʠʨʘʪ 
ʩʝ ʫʤʝʥʠʷ ʟʘ: 

¶ ʘʥʘʣʠʟ ʥʘ ʚʭʦʜʥʠʪʝ ʜʘʥʥʠ, ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʪʦʚʘ, ʢʦʝʪʦ ʝ 
ʜʘʜʝʥʦ ʠ ʪʦʚʘ, ʢʦʝʪʦ ʩʝ ʪʲʨʩʠ; 

¶ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʜʝʥ ʘʣʛʦʨʠʪʲʤ; 

¶ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʛʦʪʦʚʠ ʧʨʦʛʨʘʤʠ ï ʦʪʢʨʠʚʘʥʝ ʥʘ ʩʠʥʪʘʢʪʠʯʥʠ  ʠ 
ʩʝʤʘʥʪʠʯʥʠ ʛʨʝʰʢʠ; 

¶ ʧʨʦʚʝʨʢʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʩʠʯʢʠ ʦʩʥʦʚʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ; 

¶ ʦʪʢʨʠʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʨʝʰʝʥʠʝ ʥʘ 
ʜʘʜʝʥ ʧʨʦʙʣʝʤ; 

¶ ʘʥʘʣʠʟ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ; 

¶ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʲʤ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʬʦʨʤʘʣʝʥ 
ʝʟʠʢ; 

¶ ʠʟʙʦʨ ʥʘ ʥʘʡ-ʝʬʝʢʪʠʚʥʦ ʨʝʰʝʥʠʝ. 
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ɸʙʩʪʨʘʢʪ: ɺ ʩʪʘʪʠʷʪʘ ʩʝ ʦʙʩʲʞʜʘʪ ʥʷʢʦʠ ʠʜʝʠ ʟʘ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʥʘ ʫʯʝʙʥʠʷ 
ʧʨʦʮʝʩ ʠ ʘʜʘʧʪʠʚʥʦʩʪ ʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʢʲʤ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ 
ʟʥʘʥʠʷ, ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʠ ʮʝʣʠ, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʪʝʨʚʘʣʥʘ ʪʝʤʧʦʨʘʣʥʘ ʣʦʛʠʢʘ ʠ 
ʧʦʣʠʪʠʢʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: eLearning, DeLC, SCORM, ITL, policy, user modeling, adaptability 

ʉʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʝ ʟʘʠʥʪʝʨʠʩʦʚʘʥʦ ʦʪ ʬʦʨʤʠʨʘʥʝ ʥʘ ʢʨʝʘʪʠʚʥʠ 
ʣʠʯʥʦʩʪʠ ʩʲʩ ʩʠʣʥʦ ʨʘʟʚʠʪʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʤʦʙʠʣʥʦʩʪ, ʘʜʘʧʪʘʮʠʷ ʠ 
ʩʘʤʦʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ. ʊʦʚʘ ʧʦʩʪʘʚʷ ʢʘʯʝʩʪʚʝʥʦ ʥʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʢʘʪʦ ʮʷʣʦ, ʩʚʲʨʟʘʥʠ ʢʘʢʪʦ ʩ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʚʲʥʰʥʘʪʘ ʠʣʠ 
ʥʝʜʦʩʪʘʪʲʯʥʘ ʤʦʪʠʚʘʮʠʷ ʟʘ ʫʯʝʥʝ, ʪʘʢʘ ʠ ʩ ʨʘʟʚʠʪʠʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʠʟʚʣʠʯʘʥʝ 
ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʫʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ. ɽʜʥʦ ʚʠʪʘʣʥʦ ʨʝʰʝʥʠʝ ʟʘ ʩʨʝʜʥʦʪʦ 
ʫʯʠʣʠʱʝ ʝ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʪ.ʥʘʨ.  Ăʨʝʬʦʨʤʘʪʦʨʩʢʘ ʧʝʜʘʛʦʛʠʢʘò, ʨʘʟʛʣʝʞʜʘʥʘ 
ʫ ʥʘʩ ʦʪ ɹʠʞʢʦʚ, ɸʥʜʨʝʝʚ, ʇʝʪʨʦʚ ʠ ʜʨʫʛʠ ʚʠʜʥʠ ʧʝʜʘʛʦʟʠ,[1],[3]. ʉʲʟʜʘʚʘʥʝʪʦ 
ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʚ 
ʢʣʘʩʥʘʪʘ ʩʪʘʷ ʠ ʧʨʠ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʝ ʝʜʥʦ ʫʜʘʯʥʦ ʧʨʠʣʦʞʝʥʠʝ 
ʥʘ ʨʝʬʦʨʤʘʪʠʨʩʢʘʪʘ ʧʝʜʘʛʦʛʠʢʘ ʚ ʜʠʥʘʤʠʯʥʦ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʫʩʣʦʚʠʷ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʷ 21-ʚʠ ʚʝʢ [3], [4]. ʉʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ ʜʝʬʠʥʠʮʠʠ ʥʘ 
ʧʦʥʷʪʠʝʪʦ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʥʦ ʧʨʠ ʚʩʠʯʢʠ ʪʷʭ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷʪʘ ʠ 
ʘʜʘʧʪʠʚʥʦʩʪʪʘ ʩʘ ʢʣʶʯʦʚʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [7]. ɺ ʩʪʘʪʠʷʪʘ  ʱʝ ʨʘʟʛʣʝʜʘʤʝ 
ʥʷʢʦʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʠ ʜʠʥʘʤʠʯʥʘ 
ʘʜʘʧʪʠʚʥʦʩʪ ʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʢʲʤ ʧʝʨʩʦʥʘʣʥʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʥʘʥʠʷ ʠ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʫʯʝʥʠʢ, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʠʥʪʝʨʚʘʣʥʘ ʪʝʤʧʦʨʘʣʥʘ ʣʦʛʠʢʘ ʠ ʧʦʣʠʪʠʢʠ.  

ʉʣʦʤʘʥ ʜʝʬʠʥʠʨʘ ʧʦʣʠʪʠʢʠʪʝ ʢʘʪʦ ʤʥʦʞʝʩʪʚʦ ʦʪ ʧʨʘʚʠʣʘ, ʘʢʪʠʚʠʨʘʱʠ 
ʨʘʟʣʠʯʥʠ ʩʲʩʪʦʷʥʠʷ ʠ ʜʝʡʩʪʚʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠʣʠ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ [12]. ʉʲʱʝʩʪʚʫʚʘʪ 
ʨʘʟʣʠʯʥʠ ʪʝʭʥʠʢʠ ʟʘ ʬʦʨʤʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʣʠʪʠʢʠʪʝ - ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʨʝʜʘ 
ʟʘ ʛʨʘʬʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ (LasCoPolicyLanguage [10]); ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʦʙʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʧʦʣʠʪʠʢʠʪʝ (Ponder 
Policy Framework [9]) ʠ ʜʨ. ʅʠʝ ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ, ʢʦʠʪʦ 
ʧʨʝʜʦʩʪʘʚʷ ʠʥʪʝʨʚʘʣʥʘʪʘ ʪʝʤʧʦʨʘʣʥʘ ʣʦʛʠʢʘ (ITL [11]), ʪʲʡ ʢʘʪʦ ʪʷ ʥʘʜʛʨʘʞʜʘ 
ʢʣʘʩʠʯʝʩʢʘʪʘ ʣʦʛʠʢʘ ʦʪ ʧʲʨʚʠ ʨʝʜ ʠ ʧʦʟʚʦʣʷʚʘ ʦʧʠʩʘʥʠʝ ʥʘ ʜʠʥʘʤʠʯʥʠʪʝ 
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ʧʨʦʮʝʩʠ ʚ ʭʦʜʘ ʥʘ ʪʷʭʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ.  ʊʷ ʝ ʛʲʚʢʘʚʘ ʥʦʪʘʮʠʷ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 
ʩʲʙʠʪʠʷ, ʧʨʦʤʝʥʷʱʠ ʩʝ ʚ ʦʧʨʝʜʝʣʝʥ ʚʨʝʤʝʚʠ ʠʥʪʝʨʚʘʣ, ʧʦʟʚʦʣʷʚʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠ ʧʘʨʘʣʝʣʥʦ ʢʦʤʧʦʟʠʨʘʥʝ ʢʘʪʦ ʠʟʧʦʣʟʚʘ ʜʦʙʨʝ ʜʝʬʠʥʠʨʘʥʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʩʠʩʪʝʤʘ ʟʘ ʜʦʢʘʟʚʘʥʝ. ITL ʚʢʣʶʯʚʘ ʯʝʪʠʨʠ ʢʦʤʧʦʥʝʥʪʘ - ʣʦʛʠʢʘ 
ʦʪ ʧʲʨʚʠ ʨʝʜ, ʪʝʤʧʦʨʘʣʥʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʲʩʪʦʷʥʠʷ ʠ ʠʥʪʝʨʚʘʣʠ. ʃʦʛʠʢʘʪʘ ʦʪ 
ʧʲʨʚʠ ʨʝʜ ʙʦʨʘʚʠ ʩ ʧʨʦʤʝʥʣʠʚʠ, ʢʦʥʩʪʘʥʪʠ, ʬʫʥʢʮʠʠ ʠ ʧʨʝʜʠʢʘʪʠ. ɸʢʦ ʞʝʣʘʝʤ 
ʜʘ ʦʧʠʰʝʤ ʜʠʥʘʤʠʯʥʠ ʧʨʦʮʝʩʠ ʝ ʥʫʞʥʦ ʢʲʤ ʧʦʟʥʘʪʠʪʝ ʥʠ ʣʦʛʠʯʝʩʢʠ ʦʧʝʨʘʪʦʨʠ 
ʜʘ ʜʦʙʘʚʠʤ ʠ ʪʝʤʧʦʨʘʣʥʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ skip, chop ʠ chopstar. ʉʲʩʪʦʷʥʠʷʪʘ ʩʘ 
ʢʦʥʢʨʝʪʥʠʪʝ ʧʨʠʜʘʚʘʥʠʷ ʥʘ ʩʪʦʡʥʦʩʪʠ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ, ʘ 
ʠʥʪʝʨʚʘʣʠʪʝ ʩʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʦʪ ʩʲʩʪʦʷʥʠʷ.  

ɼʘ ʨʘʟʛʣʝʜʘʤʝ ʪʨʠʪʝ ʤʥʦʞʝʩʪʚʘ: S-ʤʥʦʞʝʩʪʚʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ; O-
ʤʥʦʞʝʩʪʚʦ ʥʘ ʜʦʩʪʲʧʥʠʪʝ ʨʝʩʫʨʩʠ ʠ A-ʤʥʦʞʝʩʪʚʦ ʥʘ ʜʝʡʩʪʚʠʷʪʘ, ʢʦʠʪʦ ʤʦʛʘʪ 
ʜʘ ʩʝ ʠʟʚʲʨʰʘʪ ʩ ʪʝʟʠ ʨʝʩʫʨʩʠ. ʊʦʛʘʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʚ 
ʩʠʩʪʝʚʘʪʘ ʤʦʞʝʤ ʜʘ ʧʨʝʜʩʪʘʚʠʤ ʢʘʪʦ ʝʜʥʘ ʦʪ ʙʫʣʝʚʠʪʝ ʧʨʦʤʝʥʣʠʚʠ: 

- autho+(s,o,a) ï ʧʦʣʦʞʠʪʝʣʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ s ʩ ʧʨʘʚʦ ʜʘ 
ʧʦʣʟʚʘ ʨʝʩʫʨʩʘ o ʢʘʪʦ ʠʟʚʲʨʰʚʘ ʜʝʡʩʪʚʠʝ-a. ʅʘʧʨʠʤʝʨ: autho+(ʀʚʘʥ, ʋʨʦʢ1, 
ʯʝʪʝ) ʠʣʠ autho+(ʀʚʘʥ, ʊʝʩʪ1,ʧʠʰʝ) 

- ʙutho-(s,o,a) ï ʦʪʨʠʮʘʪʝʣʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ï ʦʪʢʘʟ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ s ʜʘ 
ʧʦʣʟʚʘ ʨʝʩʫʨʩʘ o ʢʘʪʦ ʠʟʚʲʨʰʚʘ ʜʝʡʩʪʚʠʝ-a. ʅʘʧʨʠʤʝʨ: autho-(ʀʚʘʥ, ʋʨʦʢ1, 

ʧʠʰʝ) 

ʇʨʠ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʪʝʟʠ ʧʨʦʤʝʥʣʠʚʠ ʠʤʘʪ 
ʩʪʦʡʥʦʩʪ ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ false. ʄʘʪʝʤʘʪʠʯʝʩʢʠʷʪ ʤʦʜʝʣ ʥʘ autho ʝ ʤʘʪʨʠʮʘ ʩ 
3 ʩʪʲʣʙʘ- ʧʦʪʨʝʙʠʪʝʣ, ʦʙʝʢʪ, ʜʝʡʩʪʚʠʝ ʠ n-ʙʨʦʡ ʨʝʜʦʚʝ ʟʘ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ 
ʚ ʩʠʩʪʝʤʘʪʘ. 

ɼʦʩʪʲʧʲʪ ʜʦ ʨʝʩʫʨʩʠʪʝ ʱʝ ʙʲʜʝ ʧʦʟʚʦʣʝʥ, ʘʢʦ ʩʘ ʫʜʦʚʦʣʝʪʚʦʨʝʥʠ 

ʦʧʨʝʜʝʣʝʥʠ Ăʫʩʣʦʚʠʝ-ʜʝʡʩʪʚʠʝò ʧʨʘʚʠʣʘ ʦʪ ʚʠʜʘ: f­ w, ʪ.ʝ. f ʚʠʥʘʛʠ ʩʝ ʩʣʝʜʚʘ 
ʦʪ w ʚʲʚ ʬʠʥʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʷ ʧʦʜʠʥʪʝʨʚʘʣ. ʉʧʦʨʝʜ ʪʘʟʠ 
ʜʝʬʠʥʠʮʠʷ ʧʨʘʚʠʣʘʪʘ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʠʝʤʘʪ ʩʣʝʜʥʠʷ ʚʠʜ: 

f­autho+(s,o,a) - ʧʨʘʚʠʣʦ ʟʘ ʧʦʣʦʞʠʪʝʣʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ f­autho-(s,o,a) - 
ʧʨʘʚʠʣʦ ʟʘ ʥʝʛʘʪʠʚʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ: ʅʘʧʨʠʤʝʨ: ɸʢʦ ʧʲʨʚʦʥʘʯʘʣʥʦ ʜʦʩʪʲʧʘ ʝ 

ʦʪʢʘʟʘʥ, ʥʦ ʚ ʩʣʝʜʚʘʱʠʷ ʤʦʤʝʥʪ ʝ ʨʘʟʨʝʰʝʥ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 10 ʚʨʝʤʝʚʠ 

ʝʜʠʥʠʮʠ, ʪʦ: (autho-(s,o,a)Øskip; autho+(s,o,a)Ølen<=10) ­ autho+(s,o,a). ɸʢʦ ʜʚʘʤʘ 
ʧʦʪʨʝʙʠʪʝʣʠ s ʠ m ʩʘ ʚ ʛʨʫʧʘ ʠ ʝʜʠʥʠʷʪ ʧʦʣʫʯʠ ʜʦʩʪʲʧ, ʪʦ ʚʪʦʨʠʷ ʩʲʱʦ ʧʦʣʫʯʘʚʘ: 

In(s,m)Øautho+(s,o,a) ­autho+(m,o,a). 

ʇʨʘʚʠʣʘʪʘ ʟʘ ʜʦʩʪʲʧ ʦʧʨʝʜʝʣʷʪ ʜʘʣʠ ʢʦʥʢʨʝʪʥʠʷʪ ʧʦʪʨʝʙʠʪʝʣ ʠʤʘ ʧʨʘʚʦ 
ʥʘ ʜʦʩʪʲʧ ʜʦ ʢʦʥʢʨʝʪʥʠʷ ʫʯʝʙʝʥ ʨʝʩʫʨʩ ʠʣʠ ʫʩʣʫʛʘ. ɿʘ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩʘʤʠʷ 
ʜʦʩʪʲʧ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʩʝ ʧʨʝʜʘʚʘ ʥʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ, ʢʦʠʪʦ ʠʤʘʪ 

ʩʣʝʜʥʠʷ ʧʦ-ʦʙʱ ʚʠʜ: f­autho(s,o,a). ɺʲʟʤʦʞʥʠ ʩʘ ʜʚʝ ʘʣʪʝʨʥʘʪʠʚʠ ʧʨʠ 
ʜʦʩʪʲʧʘ: ʦʪʚʦʨʝʥ ʜʦʩʪʲʧ ʩ ʤʘʣʢʘ ʩʠʛʫʨʥʦʩʪ, ʧʨʠ ʢʦʡʪʦ ʘʢʦ ʜʦʩʪʲʧʘ ʥʝ ʝ 

ʟʘʙʨʘʥʝʥ, ʪʦ ʪʦʡ ʩʝ ʨʘʟʨʝʰʘʚʘ: × autho-(s,o,a) ­autho(s,o,a ʠʣʠ ʦʛʨʘʥʠʯʝʥ 
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ʜʦʩʪʲʧ, ʧʨʠ ʢʦʡʪʦ ʩʝ ʧʨʦʚʝʨʷʚʘ ʜʘʣʠ ʜʦʩʪʲʧʲʪ ʝ ʨʘʟʨʝʰʝʥ ʠ ʜʘʣʠ ʥʝ ʝ 

ʤʝʞʜʫʚʨʝʤʝʥʥʦ ʟʘʙʨʘʥʝʥ. ʊ.ʝ. (autho+(s,o,a)Ø×autho-(s,o,a)) ­autho(s,o,a).  

ɼʨʫʛ ʥʘʯʠʥ ʟʘ ʜʦʩʪʲʧ ʜʦ ʧʦʨʪʘʣʥʠʪʝ ʨʝʩʫʨʩʠ ʝ ʜʝʣʝʛʠʨʘʥʝʪʦ ʥʘ ʧʨʘʚʘ ʥʘ 
ʥʝʦʪʦʨʠʟʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣ. ʅʘʧʨʠʤʝʨ: ʋʯʠʪʝʣ ʜʝʣʝʛʠʨʘ ʧʨʘʚʦ ʥʘ ʜʦʩʪʲʧ ʟʘ ʯʝʪʝʥʝ 

ʜʦ ʥʝʛʦʚ ʫʨʦʢ ʥʘ ʜʨʫʛʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ:Teacher(s,lesson)­candeleg+(s,_,lesson,read). 
ʇʨʘʚʠʣʦʪʦ ʟʘ ʜʝʣʝʛʠʨʘʥ ʜʦʩʪʲʧ, ʢʦʝʪʦ ʘʚʪʦʨʲʪ A1 ʜʘʚʘ ʥʘ ʫʯʠʪʝʣʷʪ T2 ʜʘ ʥʘʥʝʩʝ 
ʢʦʨʝʢʮʠʠ ʚ ʫʨʦʢʘ ʋʨʦʢ1 ʱʝ ʙʲʜʝ: 

(autho(A1,ʋʨʦʢ1,ʇʠʰʝ)Øcandeleg(A1,T1,ʋʨʦʢ1,ʇʠʰʝ))­autho(T1,ʋʨʦʢ1,ʇʠʰʝ) 

ʇʦʣʠʪʠʢʘʪʘ P ʝ ʢʦʣʝʢʮʠʷ ʦʪ ʧʨʘʚʠʣʘ ʦʪ ʚʠʜʘ: P@(w Ø (Lri) Øfin wõ), ʢʲʜʝʪʦ w 

ʝ ʥʘʯʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ, ʘ wô- ʢʨʘʡʥʦʪʦ, ʘ Lri ʝ i-  ʩʪʝʧʝʥʥʘ ʢʦʥʶʥʢʮʠʷ ʥʘ 
ʤʝʞʜʠʥʥʠʪʝ ʩʲʩʪʦʷʥʠʷ. ʅʘʧʨʠʤʝʨ: ɿʘ ʘʚʪʦʨ ʥʘ ʫʨʦʢ(avtor), ʫʯʠʪʝʣ, ʧʨʦʚʝʞʜʘʱ 

ʪʦʟʠ ʫʨʦʢ(teacher) ʠ ʫʯʝʥʠʢ(student): 

P1@( (avtor(s,lesson)­autho+(s,lesson,read))Ø( avtor(s,lesson)­autho+(s,lesson,write)) Ø 

Ø(teacher(s,lesson)­autho+(s,lesson,read))Ø(teacher(s,lesson)­autho-(s,lesson,write)) Ø 

Ø(stu(s,lesson) ­ autho+(s,lesson,read))Ø(autho+(s,lesson,a)Ø×autho-(s,lesson,a)) ­ 
autho(s,lesson,a)) 

ʇʲʨʚʘʪʘ ʩʪʲʧʢʘ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʝ  
ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʮʝʩʠ ʠ ʚ ʯʘʩʥʦʩʪ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ ʫʨʦʮʠ. 
ʈʘʟʨʘʙʦʪʚʘʥʠʷʪ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʦʨʪʘʣ ʧʨʠ ʉʆʋèʍʨʠʩʪʦ ʉʤʠʨʥʝʥʩʢʠè ʛʨ. 
ɹʨʝʟʦʚʦ ʩʝ ʙʘʟʠʨʘ ʥʘ ʪʝʦʨʝʪʠʯʥʘʪʘ ʨʘʤʢʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʠ 
ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ DeLC ʠ ʧʨʠʪʝʞʘʚʘ ʤʝʭʘʥʠʟʤʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ  
ʩʪʘʥʜʘʨʪʘ SCORM1 [5]. ɺ ʩʪʘʪʠʷʪʘ ʱʝ ʩʧʦʜʝʣʠʤ ʝʜʠʥ ʤʦʜʝʣ ʟʘ 
ʬʦʨʤʘʣʠʟʠʨʘʥʝ ʥʘ ʠʟʙʦʨʘ ʠ ʦʙʫʯʝʥʠʝʪʦ ʩʲʩ SCORM-ʙʘʟʠʨʘʥʠ ʫʨʦʮʠ, ʯʨʝʟ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ITL ʠ ʧʦʣʠʪʠʢʠ.  

ɸʚʪʦʨʠʪʝ ʩʲʟʜʘʚʘʪ ʝʣʝʢʪʨʦʥʥʠʪʝ ʫʨʦʮʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ SCORM-
ʩʲʚʤʝʩʪʠʤʘ ʘʚʪʦʨʩʢʘ ʩʨʝʜʘ [13], ʩʣʝʜ ʢʦʝʪʦ ʛʠ  ʧʫʙʣʠʢʫʚʘʪ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ 
ʧʦʨʪʘʣ. ʉʯʠʪʘʤʝ ʟʘ ʫʜʘʯʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʰʘʙʣʦʥʠ, ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʩʝ 
ʬʦʨʤʘʣʠʟʠʨʘʪ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʦʙʫʯʠʪʝʣʥʠʷ ʩʮʝʥʘʨʠʡ ʥʘ 
ʩʲʦʪʚʝʪʥʠʷ ʫʨʦʢ. ʈʲʢʦʚʦʜʩʪʚʦʪʦ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ SCORM-ʙʘʟʠʨʘʥʠ ʝʣʝʢʪʨʦʥʥʠ 
ʫʨʦʮʠ Best Practices Guide for Content Developers ʥʘ Carnegie Mellon University 
[14], ʧʨʝʜʣʘʛʘ ʜʝʩʝʪ ʙʘʟʦʚʠ ʰʘʙʣʦʥʘ ʠ ʧʝʪ ʤʦʜʝʣʘ, ʢʦʠʪʦ ʦʧʠʩʚʘʪ 
ʨʘʟʥʦʦʙʨʘʟʥʠ ʫʯʝʙʥʠ ʩʠʪʫʘʮʠʠ ʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʨʘʟʣʠʯʥʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ 
ʠʟʠʩʢʚʘʥʠʷ ʠ ʮʝʣʠ. ɸʢʦ ʧʘʨʘʤʝʪʨʠʟʠʨʘʤʝ ʪʝʟʠ ʰʘʙʣʦʥʠ [6], ʱʝ ʧʦʣʫʯʠʤ 
ʤʥʦʞʝʩʪʚʦ ʦʪ ʨʘʟʣʠʯʥʠ ʚʘʨʠʘʥʪʠ ʥʘ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʷʭ, ʢʦʝʪʦ ʱʝ 
ʫʜʦʚʦʣʝʪʚʦʨʷʚʘ ʧʦ-ʧʲʣʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʠʟʠʩʢʚʘʥʠʷ ʠ ʮʝʣʠ ʥʘ ʫʯʠʪʝʣʠʪʝ ʠ 
ʫʯʝʥʠʮʠʪʝ. ʊʘʢʘ ʧʦ ʚʩʷʢʘ ʪʝʤʘ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʷʪ ʚʘʨʠʘʥʪʠ ʦʪ  ʫʨʦʮʠ ʩ 
ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʪʨʫʜʥʦʩʪ ʠ ʦʙʭʚʘʪ. 

                                                 
1 SCORM-Sharable content object referent model 
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ʌʦʨʤʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʜʦʩʪʲʧʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʜʦ ʪʝʟʠ ʫʨʦʮʠ, ɦ ʝ ʨʝʘʣʠʟʠʨʘʤʝ 
ʢʘʪʦ ʧʲʨʚʦʥʘʯʘʣʥʦ ʛʠ ʨʝʛʠʩʪʨʠʨʘʤʝ ʚ ʩʧʝʮʠʘʣʝʥ Lesson-ʨʝʛʠʩʪʲʨ, ʚ ʢʦʡʪʦ ʱʝ 
ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʥʷʢʦʠ ʪʝʭʥʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʢʘʪʦ: 

- Info- ʟʘʛʣʘʚʠʝ ʥʘ ʫʨʦʢʘ, ʫʯʝʙʝʥ ʧʨʝʜʤʝʪ, ʘʚʪʦʨ ʠ ʧʨ. ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 
ʢʦʠʪʦ ʩʝ ʧʦʜʜʲʨʞʘʪ ʦʪ SCORM.  

- Subdomain -ʤʘʪʨʠʮʘ ʩ ʧʦʥʷʪʠʷʪʘ, ʢʦʠʪʦ ʱʝ ʩʝ ʠʟʫʯʘʚʘʪ ʚ ʫʨʦʢʘ ʠ 
ʩʪʝʧʝʥʪʘ ʥʘ ʪʷʭʥʦʪʦ ʠʟʫʯʘʚʘʥʝ. Subdomain(concept, m), ʢʲʜʝʪʦ m=1,2,3 
ʢʘʪʦ: 1- ʦʪʛʦʚʘʨʷ ʥʘ ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ 
(ʟʘʜʲʣʞʠʪʝʣʝʥ ʤʠʥʠʤʫʤ, ʩʧʦʨʝʜ ɼʆʀ1); 2- ʟʘ ʜʦʙʨʦ ʥʠʚʦ ʠ 3 ï ʟʘ 
ʚʠʩʦʢʦ ʥʠʚʦ. 

- Num_Class (ʢʣʘʩʲʪ, ʟʘ ʢʦʡʪʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʫʨʦʢʘ) -ʮʷʣʦ ʯʠʩʣʦ ʦʪ 1 ʜʦ 
12. 

- Form_of_teaching (ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ) ïʮʷʣʦ ʯʠʩʣʦ: 1- ʧʨʠʩʲʩʪʚʝʥʘ; 2- 
ʥʝʧʨʠʩʲʩʪʚʝʥʘ  

- Less_Status (ʩʪʘʪʫʩ ʥʘ ʫʨʦʢʘ)- ʮʷʣʦ ʯʠʩʣʦ ʦʪ 1 ʜʦ 4: 4-ʩʚʦʙʦʜʝʥ ʟʘ 
ʧʦʣʟʚʘʥʝ ʦʪ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ ʚ ʪʦʟʠ ʠ ʦʩʪʘʥʘʣʠʪʝ ʧʦʨʪʘʣʠ ʚ DeLC-
ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʤʨʝʞʘ;  3-ʩʚʦʙʦʜʝʥ ʟʘ ʧʦʣʟʚʘʥʝ ʩʘʤʦ ʦʪ ʫʯʝʥʠʮʠʪʝ ʠ 
ʫʯʠʪʝʣʠʪʝ ʚ ʧʦʨʪʘʣʘ; 2-ʨʘʟʨʝʰʝʥ ʟʘ ʧʦʣʟʚʘʥʝ ʩʘʤʦ ʟʘ ʦʧʨʝʜʝʣʝʥʠ 
ʧʦʪʨʝʙʠʪʝʣʠ; 1- ʥʝʜʦʩʪʲʧʝʥ ʟʘ ʜʨʫʛʠ ʧʦʪʨʝʙʠʪʝʣʠ, ʦʩʚʝʥ ʟʘ ʘʚʪʦʨʘ ʤʫ.  

- Didactic_aims (ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʮʝʣʠ, ʩʧʦʨʝʜ ʪʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ [8]) ï 
ʮʷʣʦ ʯʠʩʣʦ ʦʪ 1 ʜʦ 5: 1- ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ (ʥʠʚʘ Ăʟʥʘʥʠʝò ʠ 
Ăʨʘʟʙʠʨʘʥʝò ʦʪ ʊʘʢʩʦʥʦʤʠʷʪʘ); 2- ʧʨʝʛʦʚʦʨ ʥʘ ʩʪʘʨʠ ʟʥʘʥʠʷ (ʥʠʚʘ 
Ăʨʘʟʙʠʨʘʥʝò, Ăʧʨʠʣʦʞʝʥʠʝò ʠ Ăʘʥʘʣʠʟò); 3-ʫʧʨʘʞʥʝʥʠʝ ʠ 
ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ (ʥʠʚʘ Ăʧʨʠʣʦʞʝʥʠʝò, Ăʘʥʘʣʠʟò ʠ Ăʩʠʥʪʝʟò); 
4-ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʝ (ʥʠʚʘ ñʘʥʘʣʠʟò, ñʩʠʥʪʝʟò ʠ ñʦʮʝʥʢʘò); 5-
ʧʨʦʚʝʨʢʘ ʥʘ ʟʥʘʥʠʷʪʘ (ʥʠʚʦ Ăʦʮʝʥʢʘò).  

ʉʣʝʜʦʚʘʪʝʣʥʦ ʚʩʝʢʠ ʝʣʝʢʪʨʦʥʝʥ ʫʨʦʢ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʦʨʪʘʣ 
ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʝʢʪʦʨ ʩ ʧʦʩʦʯʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʠʟʤʝʨʝʥʠʷ: 

Lesson(info(ID, Title, Domain, Author,é ), Subdomain(concept,m), Num_class, 
Form_of_teaching, Less_status, Didactic_aims) 

ʅʘʧʨʠʤʝʨ, ʟʘ ʫʨʦʢʘ Ăʄʠʥʘʣʦ ʥʝʩʚʲʨʰʝʥʦ ʚʨʝʤʝ ʥʘ ʛʣʘʛʦʣʘò ʦʪ ʦʙʣʘʩʪ Ăɹ̡ʣʛʘʨʩʢʠ 
ʝʟʠʢò ʟʘ 5-ʪʠ ʢʣʘʩ, ʩ ʘʚʪʦʨ ʉʘʨʘʬʦʚ, ʚ ʢʦʡʪʦ ʩʝ ʠʟʫʯʘʚʘʪ ʧʦʥʷʪʠʷʪʘ ʦʪ ʤʘʪʨʠʮʘʪʘ 
subdomain, ʠ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʫʯʝʥʠʮʠ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʦʙʫʯʝʥʠʝ; ʩʚʦʙʦʜʝʥ ʝ ʟʘ 
ʧʦʣʟʚʘʥʝ ʟʘ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʤʨʝʞʘ ʠ ʝ ʫʨʦʢ ʟʘ ʥʦʚʠ ʟʥʘʥʠʷ 
ʧʦʣʫʯʘʚʘʤʝ: 

Lesson1(info(ID, Ăʄʠʥʘʣʦ ʥʝʩʚʲʨʰʝʥʦ ʚʨʝʤʝ ʥʘ ʛʣʘʛʦʣʘò,ɹʲʣʛʘʨʩʢʠ ʝʟʠʢ, ʉʘʨʘʬʦʚ,é), 
subdomain*, 5, 2, 4, 1), ʢʲʜʝʪʦ subdomain* ʩʝ ʧʨʝʜʩʪʘʚʷ ʩʲʩ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 

 

                                                 
1 ɼʲʨʞʘʚʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ɿʘʢʦʥʲʪ ʟʘ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʤʠʥʠʤʫʤ 
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ʇʆʅʗʊʀʗ ʉʊɽʇɽʅ ʅɸ ʀɿʋʏɸɺɸʅɽ 

ʛʣʘʛʦʣ 3 

ʣʠʮʝ ʥʘ ʛʣʘʛʦʣʘ 2 

ʯʠʩʣʦ ʥʘ ʛʣʘʛʦʣʘ 3 

ʚʨʝʤʝ ʥʘ ʛʣʘʛʦʣʘ 2 

ʤʦʤʝʥʪ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷ 3 

ʤʦʤʝʥʪ ʥʘ ʜʝʡʩʪʚʠʝ 3 

ʦʩʥʦʚʝʥ ʦʨʠʝʥʪʘʮʠʦʥʝʥ ʤʦʤʝʥʪ 2 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʦʨʠʝʥʪʘʮʠʦʥʝʥ ʤʦʤʝʥʪ 2 

ʂʦʛʘʪʦ ʫʯʝʥʠʢʲʪ ʠʟʠʩʢʚʘ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʫʨʦʢ ʧʦ ʠʟʙʨʘʥʘ ʪʝʤʘ, ʩʠʩʪʝʤʘʪʘ 
ʧʨʦʚʝʨʷʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱ ʫʨʦʢ ʦʪ ʪʦʟʠ ʨʝʛʠʩʪʲʨ. ʋʨʦʮʠʪʝ, ʢʦʠʪʦ 
ʦʪʛʦʚʘʨʷʪ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʟʠʩʢʚʘʥʠʷ, ʦʙʠʢʥʦʚʝʥʦ ʩʘ 
ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʠ ʟʘʪʦʚʘ ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʠ ʧʦʜʭʦʜʷʱ ʤʝʭʘʥʠʟʲʤ ʟʘ 
ʠʟʙʦʨ ʥʘ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʷ. ʉʣʝʜ ʜʠʘʣʦʛ ʩ ʧʦʪʨʝʙʠʪʝʣʷ, ʧʝʨʩʦʥʘʣʥʠʷʪ ʘʛʝʥʪ 
ʬʦʨʤʘʣʠʟʠʨʘ ʥʝʛʦʚʠʪʝ ʣʠʯʥʠ ʮʝʣʠ, ʧʨʝʜʧʦʯʠʪʘʥʠʷ, ʦʯʘʢʚʘʥʠʷ ʠ ʞʝʣʘʥʠʷ ʠ 
ʧʨʝʜʘʚʘ ʪʦʟʠ ʚʝʢʪʦʨ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʠʟʙʦʨ, ʢʲʜʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʩʨʘʚʥʷʚʘʥʝ ʩ 
ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʜʦʩʪʘʚʝʥʠʪʝ ʚ ʨʝʛʠʩʪʲʨʘ ʫʨʦʮʠ ʠ ʩʝ ʠʟʚʣʠʯʘʪ ʪʝʟʠ, ʢʦʠʪʦ ʠʤʘʪ 
ʥʘʡ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʩʭʦʜʩʪʚʦ. ʈʝʟʫʣʪʘʪʲʪ ʱʝ ʝ ʤʥʦʞʝʩʪʚʦ ʦʪ ʫʨʦʮʠ, ʦʪ ʢʦʠʪʦ 
ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʠʟʙʝʨʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʷ. ʊʦʟʠ ʠʟʙʦʨ ʤʦʞʝ ʜʘ ʩʝ 
ʨʝʘʣʠʟʠʨʘ ʯʨʝʟ ʥʷʢʘʢʲʚ ʠʥʪʝʣʠʛʝʥʪʝʥ ʘʣʛʦʨʠʪʲʤ (ʥʘʧʨ.CBR-ʧʦʜʭʦʜʘ). 

ʇʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʠ ʣʠʯʥʠʪʝ ʮʝʣʠ ʥʘ ʝʜʠʥ ʫʯʝʥʠʢ ʩʲʱʦ ʤʦʞʝʤ ʜʘ 
ʬʦʨʤʘʣʠʟʠʨʘʤʝ ʯʨʝʟ ʧʦʣʠʪʠʢʘ, ʢʦʷʪʦ ʜʘ ʬʦʨʤʘʣʠʟʠʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ 
ʜʝʡʩʪʚʠʷʪʘ ʚ ʢʦʥʢʨʝʪʥʠʷ ʫʯʝʙʝʥ ʩʮʝʥʘʨʠʡ. ʉʣʝʜ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʫʯʝʥʠʢʘ ʚ 
ʦʙʫʯʠʪʝʣʥʘʪʘ ʩʨʝʜʘ, ʥʘ ʙʘʟʘ ʧʨʦʬʠʣʥʘʪʘ ʠ ʩʪʝʨʝʦʪʠʧʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʢʪʦ ʠ 
ʝʚʝʥʪʫʘʣʝʥ ʷʚʝʥ ʜʠʘʣʦʛ, ʩʠʩʪʝʤʘʪʘ ʧʦʣʫʯʘʚʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʥʘʯʘʣʥʠ 
ʩʪʦʡʥʦʩʪʠ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ. ʉʣʝʜ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʘʯʘʣʥʦʪʦ 
ʩʲʩʪʦʷʥʠʝ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʘʜʝ ʥʘ ʩʧʝʮʠʘʣʥʘ 
ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʣʠʪʠʢʠʪʝ (policy-engine), ʢʦʷʪʦ ʝ ʯʘʩʪ ʦʪ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʥʘ run-time ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʨʝʜʘ ʚ ʧʦʨʪʘʣʘ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ.  

ʇʲʨʚʦʥʘʯʘʣʥʦ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʜʠʘʣʦʛʘ ʩ ʧʦʪʨʝʙʠʪʝʣʷ, ʩʲʦʪʚʝʪʥʘʪʘ 
ʧʦʣʠʪʠʢʘ ʥʘ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʩʝ  ʨʝʛʠʩʪʨʠʨʘ ʚ policy-engine ʠ ʩʣʝʜ ʪʦʚʘ ʩʝ 
ʩʪʘʨʪʠʨʘ ʤʝʭʘʥʠʟʤʲʪ ʟʘ ʠʟʙʦʨ ʥʘ ʫʨʦʢ, ʢʦʡʪʦ ʧʨʘʚʠ ʟʘʷʚʢʘ ʢʲʤ ʨʝʛʠʩʪʲʨʘ ʥʘ 
ʫʨʦʮʠʪʝ. ʉʣʝʜ ʢʘʪʦ ʩʝ ʠʟʙʝʨʝ ʢʦʥʢʨʝʪʝʥ ʫʨʦʢ, ʪʦʡ ʩʝ ʧʦʜʘʚʘ ʥʘ SCORM-
Learning Management System (LMS) ʟʘ ʠʟʧʲʣʥʝʥʠʝ. ʉʮʝʥʘʨʠʷʪ, ʧʦ ʢʦʡʪʦ ʱʝ ʩʝ 
ʩʪʘʨʪʠʨʘʪ ʜʝʡʥʦʩʪʠʪʝ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʩʘ ʦʧʠʩʘʥʠ ʠ ʬʦʨʤʘʣʠʟʠʨʘʥʠ ʦʪ 
Sequencing & Navigation- ʤʦʜʝʣʘ ʥʘ ʩʪʘʥʜʘʨʪʘ SCORM[15] ʠ ʩʲʦʪʚʝʪʥʠʷ 
ʰʘʙʣʦʥ, ʯʨʝʟ ʢʦʡʪʦ ʝ ʩʲʟʜʘʜʝʥ ʫʨʦʢʘ. Policy-engine ʤʦʞʝ ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʘ 
ʧʨʦʤʝʥʷ ʧʦʣʠʪʠʢʠʪʝ, ʩʧʦʨʝʜ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʧʦʩʪʲʧʚʘ ʦʪ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ 
ʦʙʫʯʘʝʤʠʷ. ʋʯʝʙʥʠʷʪ ʩʮʝʥʘʨʠʡ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘ ʠ ʟʘʜʲʣʞʠʪʝʣʥʠ ʟʘ 
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ʠʟʧʲʣʥʝʥʠʝ ʜʝʡʩʪʚʠʷ (ʥʘʧʨ. ʪʝʩʪʦʚʝ). ɸʢʦ ʫʯʝʥʠʢʲʪ ʥʝ ʩʝ ʩʧʨʘʚʠ ʩ ʪʷʭ, 
ʫʯʝʙʥʠʷʪ ʧʨʦʮʝʩ ʧʦʧʘʜʘ ʚ ʢʨʠʪʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʠ ʪʦʚʘ ʚʦʜʠ ʜʦ ʧʦʚʪʦʨʝʥ ʠʟʙʦʨ ʠ 
ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʧʦ-ʧʨʝʜʧʦʯʠʪʘʥ ʫʨʦʢ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʧʨʦʮʝʩʲʪ ʥʘ ʦʙʫʯʝʥʠʝ 
ʚʨʝʤʝʥʥʦ ʩʝ ʧʨʝʢʲʩʚʘ ʠ ʦʪʥʦʚʦ ʜʘ ʩʝ ʩʪʘʨʪʠʨʘ ʩ ʥʦʚʠʷ ʫʨʦʢ.   

ʇʨʝʜʧʦʯʠʪʘʥʠʷʪʘ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʠʟʙʦʨʘ ʥʘ ʫʨʦʢ, ʩʝ ʜʝʬʠʥʠʨʘʪ ʢʘʪʦ 
ʩʧʝʮʠʘʣʥʘ ʧʦʣʠʪʠʢʘ ʥʘ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ. ʊʷ ʩʝ ʠʟʨʘʟʷʚʘ ʯʨʝʟ ʧʨʘʚʠʣʘ ʦʪ ʚʠʜʘ 
ʫʩʣʦʚʠʝ-ʜʝʡʩʪʚʠʝ.  ʋʩʣʦʚʠʷʪʘ ʧʨʝʜʩʪʘʚʷʪ ʤʥʦʞʝʩʪʚʦ ʦʪ ʧʦʚʝʜʝʥʠʷ, ʢʦʠʪʦ 
ʧʨʝʜʠʟʚʠʢʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʜʝʡʩʪʚʠʷ. ʌʦʨʤʘʣʥʘʪʘ ʩʝʤʘʥʪʠʢʘ ʥʘ ʤʦʜʝʣʘ ʩʝ 
ʙʘʟʠʨʘ ʥʘ ITL, ʢʘʪʦ ʧʨʘʚʠʣʘʪʘ ʠʤʘʪ ʩʣʝʜʥʠʷ ʚʠʜ: 

when b [increase | decrease] preference in lesson [little | medium | high], 

ʢʲʜʝʪʦ  b ʧʦʚʝʜʝʥʠʝ, ʘ lesson ʝ ʢʦʥʢʨʝʪʥʠʷ ʫʨʦʢ. 

ʊʫʢ ʥʘʤʘʣʷʚʘʥʝʪʦ ʠʣʠ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʩʝ ʤʦʜʝʣʠʨʘ 
ʢʘʪʦ ʝʣʝʤʝʥʪʘʨʥʦ ʜʝʡʩʪʚʠʝ, ʢʦʝʪʦ ʧʨʠʜʘʚʘ ʥʦʚʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʨʝʜʧʦʯʠʪʘʥʠʝʪʦ 
ʢʲʤ ʦʧʨʝʜʝʣʝʥ ʫʨʦʢ. ʉʪʝʧʝʥʪʘ ʥʘ ʧʨʝʜʧʦʯʠʪʘʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʢʘʪʦ 
ʮʷʣʦ ʯʠʩʣʦ. ʇʦ-ʛʦʣʷʤʦʪʦ ʯʠʩʣʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ 
ʧʨʝʜʧʦʯʠʪʘʥʠʝ. ɼʘ ʧʨʠʝʤʝʤ, ʯʝ ʧʲʨʚʦʥʘʯʘʣʥʦ ʥʷʤʘ ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʠ ʚʩʠʯʢʠ 
ʩʪʦʡʥʦʩʪʠ ʩʘ 0. ɼʝʬʠʥʠʨʘʤʝ ʩʤʠʩʲʣʘ ʥʘ ʤʘʣʢʦ, ʩʨʝʜʥʦ ʠ ʚʠʩʦʢʦ ʥʠʚʦ ʢʘʪʦ 1, 2 
ʠ 3. ɿʘ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʪʦʟʠ ʤʦʜʝʣ ʝ ʧʦʜʭʦʜʷʱʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʝʨʩʦʥʘʣʥʠ 
ʘʛʝʥʪʠ, ʢʦʠʪʦ ʜʘ ʩʣʝʜʷʪ ʫʯʝʥʠʢʦʚʦʪʦ ʧʦʚʝʜʝʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ  policy-
engine. 

ʑʝ ʨʘʟʛʣʝʜʘʤʝ ʝʜʠʥ ʧʨʠʤʝʨ ʟʘ ʝʚʝʥʪʫʘʣʥʦ ʦʙʫʯʝʥʠʝ ʩ ʜʚʘ ʫʨʦʢʘ ʚʲʨʭʫ 
ʝʜʠʥ ʠ ʩʲʱʠ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ ʢʘʪʦ ʧʲʨʚʠʷʪ ʝ ʧʦ-ʪʨʫʜʝʥ ʠ ʨʘʟʛʣʝʞʜʘ ʧʦʥʷʪʠʷʪʘ 
ʥʘ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʦʪ ʚʪʦʨʠʷ. ʋʯʝʥʠʢʲʪ ʧʲʨʚʦʥʘʯʘʣʥʦ ʥʝ ʝ ʨʝʰʠʣ ʢʘʢʚʦ ʝ 
ʥʝʛʦʚʦʪʦ ʧʨʝʜʧʦʯʠʪʘʥʠʝ ʢʲʤ ʪʷʭ. ɺ ʩʠʩʪʝʤʘʪʘ ʝ ʜʝʬʠʥʠʨʘʥʘ ʧʦʣʠʪʠʢʘ, ʢʦʷʪʦ 
ʦʧʨʝʜʝʣʷ, ʯʝ ʫʨʦʮʠʪʝ, ʛʘʨʘʥʪʠʨʘʱʠ ʧʦʚʝʯʝ ʦʪ 70% ʫʩʧʝʚʘʝʤʦʩʪ ʥʘ ʬʠʥʘʣʥʠʷ 
ʪʝʩʪ ʩʘ ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʠ ʧʨʝʜ ʦʥʝʟʠ, ʢʦʠʪʦ ʛʘʨʘʥʪʠʨʘʪ ʤʝʞʜʫ 50% ʠ 70%, ʘ 
ʪʝʟʠ, ʢʦʠʪʦ ʛʘʨʘʥʪʠʨʘʪ ʧʦʜ 50% ʩʘ ʥʝʧʨʝʜʧʦʯʠʪʘʥʠ. ʄʦʞʝʤ ʜʘ ʠʟʨʘʟʠʤ 
ʧʦʣʠʪʠʢʘʪʘ ʩʲʩ ʩʣʝʜʥʠʪʝ ʧʨʘʚʠʣʘ: 

score (Lesson1,Lesson2) : 

when  (1: test_result >= 70%)  increase preference in Lesson high 

when  (2: 50%<=test_result <70%) decrease preference in Lesson medium 

when  (3:test_result<50) decrease preference in Lesson little 

ʆʪ ʪʝʟʠ ʧʨʘʚʠʣʘ policy-engine ʦʧʨʝʜʝʣʷ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʥʫʞʥʘ ʟʘ 
ʠʟʧʲʣʥʝʥʠʝʪʦ. LMS ʯʨʝʟ SCORM RTE (Run-Time Environment) ʠ ʤʝʭʘʥʠʟʤʘ ʥʘ 
ʮʝʣʝʚʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʩʣʝʜʠ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʪʘ ʥʘ ʫʯʝʥʠʢʘ ʧʨʠ 
ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʪʝʩʪʘ. ʉʣʝʜ ʚʩʝʢʠ ʦʧʠʪ policy-engine ʧʨʦʚʝʨʷʚʘ 
ʧʨʝʜʧʦʣʦʞʝʥʠʝʪʦ, ʜʝʬʠʥʠʨʘʥʦ ʦʪ ʧʨʘʚʠʣʘʪʘ ʠ ʦʧʨʝʜʝʣ ̫ ʜʘʣʠ ʪʦ ʩʝ 
ʠʟʧʲʣʥʷʚʘ. ʅʘʧʨʠʤʝʨ, ʥʝʢʘ ʫʯʝʥʠʢʲʪ ʩʠ ʝ ʧʦʩʪʘʚʠ ʟʘ ʮʝʣ ʜʘ ʫʩʚʦʠ ʫʯʝʙʥʠʷ 
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ʤʘʪʝʨʠʘʣ ʥʘ ʚʠʩʦʢʦ ʥʠʚʦ (3) ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʦʧʠʪʘ ʧʨʠ 
ʨʝʘhʚʘʥʝʪʦ ʥʘ ʬʠʥʘʣʥʠʪʝ ʪʝʩʪʦʚʝ ʟʘ ʜʚʘʪʘ ʫʨʦʢʘ ʩʘ:  

ʋʨʦʢ ʋʨʦʢ 1 ʋʨʦʢ 2 

ʆʧʠʪ 1 2 3 1 2 3 

ʈʝʟʫʣʪʘʪ 55% 49% 60% 64% 66% 72% 

ʇʲʨʚʦʥʘʯʘʣʥʦ ʩʠʩʪʝʤʘʪʘ ʩʪʘʨʪʠʨʘ ʧʦ-ʪʨʫʜʥʠʷ ʫʨʦʢ ʋʨʦʢ1. ʉʣʝʜ ʧʲʨʚʠʷ 
ʦʧʠʪ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʬʠʥʘʣʥʠʷ ʪʝʩʪ policy-engine ʘʢʪʠʚʠʟʠʨʘ ʚʪʦʨʦʪʦ ʧʨʘʚʠʣʦ, 
ʪʲʡ ʢʘʪʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʤʝʞʜʫ 50% ʠ 70%. ʊʦʚʘ ʦʧʨʝʜʝʣʷ ʧʨʝʜʧʦʯʠʪʘʥʠʝʪʦ ʢʲʤ 
ʋʨʦʢ1 ʥʘ 2. ʉʣʝʜʚʘʱʘʪʘ ʩʪʦʡʥʦʩʪ ʝ <50% ʠ ʪʦʚʘ ʥʘʤʘʣʷʚʘ ʧʨʝʜʧʦʯʠʪʘʥʠʝʪʦ ʦʪ 
2 ʜʦ 1, ʪʲʡ ʢʘʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʧʨʘʚʠʣʦ ʪʨʠ. ʇʦʩʣʝʜʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʩʪʘʨʪʠʨʘ ʦʪʥʦʚʦ ʧʨʘʚʠʣʦ ʜʚʝ ʠ ʫʚʝʣʠʯʘʚʘ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʦʪ 1 ʜʦ 2. ʊʦʟʠ 
ʨʝʟʫʣʪʘʪ ʝ ʥʝʟʘʜʦʚʦʣʠʪʝʣʝʥ ʟʘ ʣʠʯʥʠʪʝ ʮʝʣʠ, ʢʦʠʪʦ ʩʠ ʝ ʧʦʩʪʘʚʠʣ ʧʦʪʨʝʙʠʪʝʣʷ 
ʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʢʲʤ policy-engine ʩʝ ʧʦʜʘʚʘ ʠʩʢʘʥʝ ʟʘ ʩʤʷʥʘ ʥʘ ʫʨʦʢʘ ʢʘʪʦ 
ʥʝʧʦʜʭʦʜʷʱ. ʇʨʦʮʝʩʲʪ ʥʘ ʦʙʫʯʝʥʠʝ ʚʨʝʤʝʥʥʦ ʩʧʠʨʘ ʠ ʧʨʦʜʲʣʞʘʚʘ ʩ 
ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʙʫʯʠʪʝʣʥʠʪʝ ʜʝʡʩʪʚʠʷ ʥʘ ʋʨʦʢ2, ʢʲʜʝʪʦ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ 
ʦʱʝ ʧʨʠ ʧʲʨʚʠʷ ʦʧʠʪ ʩʝ ʧʦʢʘʯʚʘʪ ʥʘ 2, ʧʨʠ ʚʪʦʨʠʷ ʩʝ ʟʘʧʘʟʚʘʪ, ʘ ʧʨʠ ʪʨʝʪʠʷ ʩʝ 
ʧʦʚʠʰʘʚʘʪ ʜʦ 3, ʢʦʝʪʦ ʝ ʥʘʧʲʣʥʦ ʟʘʜʦʚʦʣʠʪʝʣʝʥ ʨʝʟʫʣʪʘʪ ʟʘ ʮʝʣʠʪʝ, ʢʦʠʪʦ 
ʫʯʝʥʠʢʲʪ ʩʠ ʝ ʧʦʩʪʘʚʠʣ.   

ɸʜʘʧʪʠʚʥʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʩʧʨʷʤʦ ʟʥʘʥʠʷʪʘ ʠ 
ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʥʘ ʫʯʝʥʠʢʘ ʤʦʞʝʤ ʜʘ ʨʘʟʛʣʝʞʜʘʤʝ ʥʘ ʪʨʠ ʥʠʚʘ ï 
ʝʣʝʤʝʥʪʘʨʥʦ, ʩʪʘʪʠʯʥʦ ʠ ʜʠʥʘʤʠʯʥʦ. ɽʣʝʤʝʥʪʘʨʥʦʪʦ ʥʠʚʦ ʩʝ ʛʘʨʘʥʪʠʨʘ ʦʪ 
ʧʨʦʬʠʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʦʥʢʨʝʪʥʠʷ ʫʯʝʥʠʢ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷʪʘ ʤʫ ʚ 
ʩʠʩʪʝʤʘʪʘ ʠ ʜʦʧʫʩʢʘʥʝʪʦ ʤʫ ʜʦ ʩʲʦʪʚʝʪʥʠʪʝ ʨʝʩʫʨʩʠ ʚ ʦʙʫʯʠʪʝʣʥʘʪʘ ʩʨʝʜʘ ʟʘ 
ʩʲʦʪʚʝʪʥʠʷ ʢʣʘʩ ʠ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ. ʉʪʘʪʠʯʥʦʪʦ ʘʜʘʧʪʠʚʥʦ ʥʠʚʦ ʩʝ ʙʘʟʠʨʘ 
ʥʘ ʤʦʜʝʣʘ ʟʘ ʠʟʙʦʨ ʥʘ ʥʘʡ-ʧʦʜʭʦʜʷʱ ʫʨʦʢ ʦʪ ʨʝʛʠʩʪʲʨʘ ʥʘ ʫʨʦʮʠʪʝ. 
ɼʠʥʘʤʠʯʥʦʪʦ ʘʜʘʧʪʠʚʥʦ ʥʠʚʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʯʨʝʟ ʧʦʣʠʪʠʢʠʪʝ ʥʘ ʧʨʝʜʧʦʯʠʪʘʥʠʷ 
ʠ police-engine, ʢʦʷʪʦ ʩʣʝʜʠ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʢʘ ʠ ʥʠʚʦʪʦ ʥʘ 
ʧʨʝʜʧʦʯʠʪʘʥʠʝʪʦ ʤʫ ʢʲʤ ʩʲʦʪʚʝʪʥʠʷ ʫʨʦʢ ʢʘʪʦ ʚ ʩʘʤʠʷ ʭʦʜ ʥʘ ʦʙʫʯʝʥʠʝʪʦ 
ʤʦʞʝ ʜʘ ʟʘʤʝʥʠ ʪʝʢʫʱʠʷ ʫʨʦʢ ʩ ʜʨʫʛ ï ʧʦ-ʧʦʜʭʦʜʷʱ. ʉʣʝʜʦʚʘʪʝʣʥʦ, 
ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʠʥʪʝʨʚʘʣʥʘʪʘ ʪʝʤʧʦʨʘʣʥʘ ʣʦʛʠʢʘ ʠ ʧʦʣʠʪʠʢʠʪʝ ʤʦʞʝ ʜʘ 
ʛʘʨʘʥʪʠʨʘ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʠ ʜʦʩʪʠʛʘʥʝ ʥʘ 
ʧʦ-ʚʠʩʦʢʠʪʝ ʥʠʚʘ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ.  
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ʊʁʊʋɾʅɹ ʇʋ ɺɹʀʇɻʁ ʀɹɽɹʐʁ ʀɹ ʁʀʌʐɹɻɹʆɾ ʆɹ ʊʓɺʁʋʁʂʆʇ 
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ʅʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʨʘʟʛʣʝʞʜʘ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʩʲʙʠʪʠʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʯʨʝʟ 
ʩʨʝʜʘʪʘ Visual C# ʚ ʧʨʦʬʠʣʠʨʘʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ. 
ʇʦʩʦʯʝʥʘ ʝ ʧʨʠʤʝʨʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʩʠʩʪʝʤʘ ʦʪ ʟʘʜʘʯʠ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʟʘ ʤʦʜʫʣʘ Ăʉʲʙʠʪʠʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ ʩʨʝʜʘ ʥʘ ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ 
ʠʥʪʝʨʬʝʡʩò. ɼʠʩʢʫʪʠʨʘʥʠ ʩʘ ʦʩʥʦʚʥʠʪʝ ʝʪʘʧʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 
ʢʦʥʢʨʝʪʥʘ ʟʘʜʘʯʘ. ʇʨʝʜʣʦʞʝʥʠ ʩʘ ʥʘʙʦʨ ʦʪ ʙʘʟʦʚʠ ʟʘʜʘʯʠ, ʮʝʣʷʱʠ ʟʘʧʦʟʥʘʚʘʥʝ ʩʲʩ ʩʨʝʜʘʪʘ ʥʘ 
Visual C#, ʫʩʚʦʷʚʘʥʝ ʥʘ ʛʨʘʬʠʯʥʠʷ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ ʠ ʨʘʙʦʪʘ ʩ ʦʩʥʦʚʥʠʪʝ ʝʣʝʤʝʥʪʠ 
ʦʪ ʥʝʛʦ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʩʲʙʠʪʠʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʚʠʟʫʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʛʨʘʬʠʯʝʥ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ, ʝʣʝʤʝʥʪ, ʩʲʙʠʪʠʝ, ʩʲʙʠʪʠʡʥʘ ʧʨʦʮʝʜʫʨʘ. 

I. ɻʳʛʞʝʞʦʡʞ. 

ʅʘʚʣʠʟʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʨʠʪʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚʲʚ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ ʞʠʚʦʪʘ 
ʥʘʣʘʛʘ ʩʲʦʪʚʝʪʥʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʢʲʤ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ï ʪʷ ʪʨʷʙʚʘ ʜʘ ʨʝʘʛʠʨʘ ʘʜʝʢʚʘʪʥʦ ʥʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʩʝ ʧʦʜʛʦʪʚʷʪ ʢʘʜʨʠ, ʩʧʦʩʦʙʥʠ ʜʘ ʠʟʧʦʣʟʚʘʪ ʠ ʨʘʟʚʠʚʘʪ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ.  

ɺ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʦ ʀʥʬʦʨʤʘʪʠʢʘ ʟʘ ʍI-ʍII ʢʣʘʩ  [1] ʦʩʥʦʚʥʦ ʤʷʩʪʦ ʩʝ ʦʪʜʝʣʷ ʥʘ 
ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʝʜʥʘ ʩʲʚʨʝʤʝʥʥʘ ʠ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʛʡʠʬʙʤʦʧ ʨʩʧʜʩʙʥʡʩʙʦʞ, ʪ. 
ʥʘʨ. Ăʧʨʦʛʨʘʤʠʨʘʥʝ, ʫʧʨʘʚʣʷʚʘʥʦ ʦʪ ʩʲʙʠʪʠʷñ ʚ ʩʨʝʜʘ ʥʘ ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ 
(ɻʇʀ). ʆʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʪʦʟʠ ʚʠʜ ʧʨʦʛʨʘʤʠʨʘʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 
ʢʦʥʢʨʝʪʠʟʠʨʘʥʠ ʠ ʠʟʣʦʞʝʥʠ ʯʨʝʟ ʩʧʝʮʠʬʠʯʥʘ ʩʨʝʜʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. ɿʘʧʦʟʥʘʚʘʥʝʪʦ ʩ ʥʦʚ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʜʘ 
ʦʩʲʟʥʘʷʪ ʤʥʦʛʦʦʙʨʘʟʠʝʪʦ ʥʘ ʩʚʝʪʘ ʠ ʚʲʟʧʠʪʘʚʘ ʪʝʭʥʠʷ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʜʫʭ ʥʘ ʩʚʦʙʦʜʝʥ ʠʟʙʦʨ.  

ʏʨʝʟ ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʝ ʧʨʝʜʣʦʞʝʥ ʤʦʜʝʣ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 
ʟʘʜʲʣʞʠʪʝʣʥʦ-ʠʟʙʠʨʘʝʤʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ ʪʝʤʘʪʘ Ăʉʲʙʠʪʠʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ 
ʩʨʝʜʘ ʥʘ ɻʇʀò ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʨʝʜʘʪʘ Visual C#. 

ɺ ʧʨʦʮʝʩʘ ʥʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʪʝʤʘʪʘ Ăʉʲʙʠʪʠʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ ʩʨʝʜʘ ʥʘ ʛʨʘʬʠʯʝʥ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩò ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʩʣʝʜʥʠʪʝ ʧʝʪ ʦʩʥʦʚʥʠ ʪʝʤʠ: 

1) ʆʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʥʘ ʩʲʙʠʪʠʡʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ɻʇʀ. 

2) ʆʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

3) ʆʙʝʢʪʠ ʥʘ ɻʇʀ. 

4) ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʆʉ. 

5) ɺʨʲʟʢʘ ʩ ʙʘʟʘ ʦʪ ʜʘʥʥʠ (ɹɼ). 

                                                 
1 ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʧʦʜʧʦʤʦʛʥʘʪʘ ʧʦ ʧʨʦʝʢʪ ʀʉïʄï4 ʥʘ ʧʦʜʝʣʝʥʠʝ Ăʅʘʫʯʥʘ ʠ ʧʨʠʣʦʞʥʘ ʜʝʡʥʦʩʪò ʧʨʠ 

ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò. 
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II. ʇʪʦʧʛʦʡ ʫʡʨʧʛʞ ʠʙʝʙʰʡ ʠʙ ʥʧʝʬʤʙ ăʊʳʚʡʫʡʢʦʧ ʨʩʧʜʩʙʥʡʩʙʦʞ ʛ ʪʩʞʝʙ ʦʙ ʜʩʙʭʡʰʞʦ 
ʨʧʫʩʞʚʡʫʞʤʪʣʡ ʡʦʫʞʩʭʞʢʪó 

ɺ ʢʫʨʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʟʘ ʤʦʜʫʣʘ Ăʉʲʙʠʪʠʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ ʩʨʝʜʘ ʥʘ ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ 
ʠʥʪʝʨʬʝʡʩò ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʩʣʝʜʥʠʪʝ 5 ʪʠʧʘ ʟʘʜʘʯʠ: 

1. ʇʲʨʚʠʷʪ ʪʠʧ ʟʘʜʘʯʠ ʚʢʣʶʯʚʘ ʥʘʙʦʨ ʦʪ ʫʧʨʘʞʥʝʥʠʷ ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʛʨʘʬʠʯʥʠʷ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ (ɻʇʀ) ʠ ʨʘʙʦʪʘ ʩ ʦʩʥʦʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʦʪ ʥʝʛʦ (ʚʙʠʧʛʡ ʠʙʝʙʰʡ). 

2. ɺʪʦʨʠʷʪ ʪʠʧ ʟʘʜʘʯʠ ʝ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʛʨʘʬʠʢʘ ʠ 
ʘʥʠʤʘʮʠʷ. 

3. ʊʨʝʪʠʷʪ ʪʠʧ ʟʘʜʘʯʠ ʝ ʧʦʩʚʝʪʝʥ ʥʘ ʨʘʙʦʪʘʪʘ ʩ ʤʘʩʠʚʠ ʦʪ ʝʣʝʤʝʥʪʠ ʥʘ ɻʇʀ ʠ ʠʟʧʦʣʟʚʘʥʝ ʧʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʛʨʫʧʠʨʘʥʝ ʥʘ ʩʧʝʮʠʘʣʥʠ Ăʝʣʝʤʝʥʪʠ-ʥʦʩʠʪʝʣʠò (ʢʦʥʪʝʡʥʝʨʠ) ʥʘ ɻʇʀ. 

4. ʏʝʪʚʲʨʪʠʷʪ ʪʠʧ ʟʘʜʘʯʠ ʨʝʘʣʠʟʠʨʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʥʘʩʪʨʦʝʥʠ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʚʨʲʟʢʘ ʩ ʙʘʟʠ 
ʦʪ ʜʘʥʥʠ. 

5. ʇʝʪʠʷʪ ʪʠʧ ʟʘʜʘʯʠ ʚʢʣʶʯʚʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʥʠ Windows ʧʨʠʣʦʞʝʥʠʷ, ʩʲʜʲʨʞʘʱʠ 
ʤʝʥʶʪʘ.  

III. ɺʙʠʧʛʡ ʠʙʝʙʰʡ ʠʙ ʬʪʛʧʸʛʙʦʞ ʦʙ ʜʩʙʭʡʰʦʡʸ ʨʧʫʩʞʚʡʫʞʤʪʣʡ ʡʦʫʞʩʭʞʢʪ ʡ ʩʙʚʧʫʙ ʪ 
ʧʪʦʧʛʦʡʫʞ ʦʞʜʧʛʡ ʞʤʞʥʞʦʫʡ. 

ɺ ʨʝʟʫʣʪʘʪ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʙʘʟʦʚ ʝʪʘʧ ʫʯʝʥʠʢʲʪ ʪʨʷʙʚʘ ʜʘ: 

- ɿʥʘʝ ʜʘ ʤʦʜʝʣʠʨʘ ʠ ʨʘʟʨʘʙʦʪʚʘ ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ ʩ ʚʠʟʫʘʣʥʠ 
ʩʨʝʜʩʪʚʘ; 

- ʋʤʝʝ ʜʘ ʠʟʙʠʨʘ ʧʦʜʭʦʜʷʱ ʝʣʝʤʝʥʪ ʥʘ ɻʇʀ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʝʦʙʭʦʜʠʤʘʪʘ  
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ ʛʨʘʬʠʯʥʠʷ ʠʥʪʝʨʬʝʡʩ; 

- ʋʤʝʝ ʜʘ ʥʘʩʪʨʦʡʚʘ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ ʚ ʨʝʞʠʤ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʨʝʞʠʤ 
ʥʘ ʠʟʧʲʣʥʝʥʠʝ; 

- ɿʥʘʝ ʜʘ ʧʨʦʛʨʘʤʠʨʘ ʧʦʜʨʘʟʙʠʨʘʱʠ ʩʝ ʠ ʜʨʫʛʠ ʩʲʙʠʪʠʷ ʟʘ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ɻʇʀ. 

- ɿʥʘʝ ʤʝʭʘʥʠʟʤʘ ʟʘ ʜʝʢʣʘʨʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʠ ʠ ʫʤʝʝ ʜʘ ʜʝʢʣʘʨʠʨʘ ʠ ʠʟʧʦʣʟʚʘ 
ʣʦʢʘʣʥʠ ʠ ʛʣʦʙʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ. 

- ɿʥʘʝ ʤʝʭʘʥʠʟʤʘ ʟʘ ʠʟʚʠʢʚʘʥʝ ʥʘ ʝʜʥʘ ʩʲʙʠʪʠʡʥʘ ʧʨʦʮʝʜʫʨʘ ʚ ʜʨʫʛʘ. 

ɺ ʚʙʠʧʛʡʫʞ ʠʙʝʙʰʡ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ ʢʘʪʝʛʦʨʠʠ ʟʘʜʘʯʠ, ʩ ʢʦʠʪʦ ʩʝ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ 
ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ (ʦʙʝʢʪʠ) ʥʘ ɻʇʀ, 
ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʯʝʩʪʦ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ: 

¶ ʞʫʡʣʞʫ ï ʟʘ ʧʦʢʘʟʚʘʥʝ ʥʘ ʪʝʢʩʪ (ʥʘʜʧʠʩʠ) ʚʲʨʭʫ ʬʦʨʤʘʪʘ; 

¶ ʣʧʥʙʦʝʞʦ ʚʬʫʧʦ ï ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʜʝʡʩʪʚʠʷ (ʢʦʤʘʥʜʠ); 

¶ ʫʞʣʪʫʧʛʧ ʨʧʤʞ ï ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʚʩʷʢʘʢʚʠ ʪʝʢʩʪʦʚʠ ʜʘʥʥʠ ʚ ʨʝʞʠʤ ʥʘ ʠʟʧʲʣʥʝʥʠʝ. 
ɼʦʧʲʣʥʠʪʝʣʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʩʲʱʝʩʪʚʝʥ ʢʦʥʪʨʦʣ ʥʘ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʚ ʪʝʢʩʪʦʚʦʪʦ 
ʧʦʣʝ; 

¶ ʡʠʧʚʩʙʟʞʦʡʞ ï ʟʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʛʨʘʬʠʯʥʠ ʠʟʦʙʨʘʞʝʥʠʷ; 

¶ ʪʨʡʪʳʰʦʙ ʣʬʫʡʸ ï ʟʘ ʠʟʦʙʨʘʟʷʚʘʥʝ ʥʘ ʩʧʠʩʲʢ ʦʪ ʩʠʤʚʦʣʥʠ ʥʠʟʦʚʝ ʟʘ ʠʟʙʦʨ; 

¶ ʣʧʥʚʡʦʡʩʙʦʙ ʣʬʫʡʸ ï ʟʘ ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ ʪʝʢʩʪ ʩ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʙʦʨ ʠ ʦʪ ʧʘʜʘʱ 
ʩʧʠʩʲʢ; 

¶ ʣʬʫʡʡ ʪ ʧʫʥʞʫʣʙ (ʢʦʥʪʨʦʣʥʠ ʢʫʪʠʠ) ï ʟʘ ʠʟʙʦʨ ʥʘ ʥʝʟʘʚʠʩʠʤʠ ʧʦ ʤʝʞʜʫ ʩʠ ʚʲʟʤʦʞʥʦʩʪʠ 
ʦʪ ʪʠʧʘ ɼʘ/ʅʝ;  

¶ ʩʙʚʡʧʚʬʫʧʦ (ʠʟʙʦʨʝʥ ʙʫʪʦʥ) ï ʟʘ ʘʣʪʝʨʥʘʪʠʚʝʥ ʠʟʙʦʨ ʥʘ ʝʜʥʘ ʦʪ ʥʷʢʦʣʢʦ ʚʟʘʠʤʥʦ 
ʠʟʢʣʶʯʚʘʱʠ ʩʝ ʚʲʟʤʦʞʥʦʩʪʠ. 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 241 

ʇʪʦʧʛʦʡ ʞʫʙʨʡ ʨʩʡ ʩʞʱʙʛʙʦʞ ʦʙ ʠʙʝʙʰʡʫʞ: 

ɿʘ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʝʜʥʦ ʧʨʠʣʦʞʝʥʠʝ ʩ ɻʇʀ ʪʨʷʙʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ 
ʩʣʝʜʥʠʪʝ ʪʨʠ ʝʪʘʧʘ: 

Ç ʈʠʩʫʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ; 

Ç ʅʘʩʪʨʦʡʢʘ ʥʘ ʩʚʦʡʩʪʚʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ;  

Ç ɼʦʙʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʢʲʤ ʝʣʝʤʝʥʪʠʪʝ (ʩʲʙʠʪʠʡʥʠ ʧʨʦʮʝʜʫʨʠ).  

ɺʩʠʯʢʠ ʨʝʰʝʥʠʷ ʥʘ ʨʘʟʛʣʝʜʘʥʠʪʝ ʧʦ-ʥʘʪʘʪʲʢ ʟʘʜʘʯʠ ʩʣʝʜʚʘʪ ʪʝʟʠ ʝʪʘʧʠ.  

ʀʙʝʙʰʙ 1. ʉʲʟʜʘʡʪʝ ʧʨʠʣʦʞʝʥʠʝ, ʩʲʜʲʨʞʘʱʦ ʜʚʘ ʢʦʤʘʥʜʥʠ ʙʫʪʦʥʘ ʠ ʝʜʠʥ ʝʪʠʢʝʪ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ 
ʥʘ ʬʠʛ. 1. ɿʘ ʩʚʦʡʩʪʚʦ Text (ʥʘʜʧʠʩ) ʥʘ ʝʪʠʢʝʪʘ ʟʘʜʘʡʪʝ ʩʪʦʡʥʦʩʪ ñɿʜʨʘʚʝʡò, ʘ ʟʘ ʜʚʘʪʘ ʙʫʪʦʥʘ ï 
ʩʲʦʪʚʝʪʥʦ ñʇʦʢʘʞʠ ʝʪʠʢʝʪʘò ʠ ñʉʢʨʠʡ ʝʪʠʢʝʪʘò. ʇʨʠ ʱʨʘʢʚʘʥʝ ʚʲʨʭʫ ʙʫʪʦʥ ñʇʦʢʘʞʠ ʝʪʠʢʝʪʘò ʩʝ 
ʚʠʟʫʘʣʠʟʠʨʘ ʝʪʠʢʝʪʘ ʩ ʥʘʜʧʠʩ ñɿʜʨʘʚʝʡò, ʘ ʧʨʠ ʱʨʘʢʚʘʥʝ ʚʲʨʭʫ ʙʫʪʦʥ ñʉʢʨʠʡ ʝʪʠʢʝʪʘò ʝʪʠʢʝʪʲʪ ʩʝ 
ʩʢʨʠʚʘ. ɺ ʜʘʜʝʥ ʤʦʤʝʥʪ ʦʪ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʜʦʩʪʲʧʝʥ ʩʘʤʦ ʝʜʥʠʥʠʷʪ ʦʪ 
ʪʝʟʠ ʜʚʘ ʙʫʪʦʥʘ, ʪʲʡ ʢʘʪʦ ʪʝ ʠʟʧʲʣʥʷʚʘʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠ ʜʝʡʩʪʚʠʷ. ʇʨʠ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʚʲʨʭʫ 
ʝʜʠʥ ʦʪ ʜʚʘʪʘ ʢʦʤʘʥʜʥʠ ʙʫʪʦʥʘ, ʧʦʢʘʟʘʣʝʮʲʪ ʥʘ ʤʠʰʢʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʤʝʥʷ ʚ ʩʪʨʝʣʢʘ (ʪ.ʝ. ʚʲʚ 
ʚʠʜʘ Arrow), ʘ ʧʨʠ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʚʲʨʭʫ ʬʦʨʤʘʪʘ ï ʚʠʜʲʪ ʥʘ ʧʦʢʘʟʘʣʝʮʘ ʥʘ ʤʠʰʢʘʪʘ ʪʨʷʙʚʘ ʜʘ 
ʙʲʜʝ ʢʨʲʩʪ (ʪ.ʝ. Cross). ʉʲʭʨʘʥʝʪʝ ʧʨʦʝʢʪʘ ʩ ʠʤʝ zad1. 

   
ʈʝʞʠʤ ʀʟʧʲʣʥʝʥʠʝ 

ʌʠʛ. 1 
ʇʪʦʧʛʦʡ ʯʞʤʡ: 

- ʫʯʝʥʠʮʠʪʝ ʜʘ ʧʨʠʜʦʙʠʷʪ ʥʘʯʘʣʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʧʘʣʠʪʨʘʪʘ Toolbox ʩ 
ʝʣʝʤʝʥʪʠ ʥʘ ɻʇʀ; 

- ʜʘ ʨʘʟʙʝʨʘʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ ʩʚʦʡʩʪʚʘʪʘ Name ʠ Text ʟʘ ʨʘʟʛʣʝʜʘʥʠʪʝ ʚ ʟʘʜʘʯʘʪʘ 
ʝʣʝʤʝʥʪʠ ʥʘ ɻʇʀ ï ʝʪʠʢʝʪ (Label) ʠ ʢʦʤʘʥʜʝʥ ʙʫʪʦʥ (Button); 

- ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʩʚʦʡʩʪʚʘ, ʢʦʠʪʦ ʩʘ ʧʨʠʩʲʱʠ ʥʘ ʧʦʚʝʯʝʪʦ ʝʣʝʤʝʥʪʠ ʥʘ 
ɻʇʀ ï ʩʚʦʡʩʪʚʦ ʚʠʜʠʤʦʩʪ (Visible),  ʩʚʦʡʩʪʚʦ ʜʦʩʪʲʧʥʦʩʪ (Enabled), ʩʚʦʡʩʪʚʦ ʬʦʥ ʥʘ 
ʝʣʝʤʝʥʪ (BackColor), ʩʚʦʡʩʪʚʦ ʮʚʷʪ ʥʘ ʙʫʢʚʠʪʝ ʥʘ ʝʣʝʤʝʥʪ (ForeColor) ʠ ʜʨ.; 

- ʜʘ ʧʨʠʜʦʙʠʷʪ ʥʘʯʘʣʥʠ ʫʤʝʥʠʷ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ Windows ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʨʝʜʘ ʥʘ Visual C#, 
ʩʧʘʟʚʘʡʢʠ ʪʨʠʪʝ ʦʩʥʦʚʥʠ ʝʪʘʧʘ; 

- ʜʘ ʧʨʠʜʦʙʠʷʪ ʥʘʯʘʣʥʠ ʫʤʝʥʠʷ ʟʘ ʧʨʦʤʷʥʘ ʚ ʨʝʞʠʤ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 
ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ, ʟʘʜʘʜʝʥʠ ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ; 

- ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʲʙʠʪʠʡʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ 
ɻʇʀ. 

ʅʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʦʪʦ ʩʞʱʞʦʡʞ: 

1) ʈʳʩʛʡ ʞʫʙʨ: ʉʲʟʜʘʚʘʥʝ ʥʘ ɻʇʀ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ (ʬʠʛ. 1); 

2) ɻʫʧʩʡ ʞʫʙʨ: ʅʘʩʪʨʦʡʢʘ ʥʘ ʥʷʢʦʠ ʩʚʦʡʩʪʚʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ ʚ ʨʝʞʠʤ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ 
(ʪʘʙʣʠʮʘ ˉ 1). 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 242 

ʋʙʚʤʡʯʙ ˊ 1 

ɾʤʞʥʞʦʫʡ ʦʙ 
ɼʈʁ 

ʁʥʞ ʦʙ ʞʤʞʥʞʦʫ ʊʛʧʢʪʫʛʙ 

Label label1 Text=òɿʜʨʘʚʝʡ!ò ; Font, Bold, 14 
BackColor ï ʧʦ ʠʟʙʦʨ 

Button buttonOn Text=òʇʦʢʘʞʠ ʝʪʠʢʝʪʘò ; Cursor=Arrow 
Enabled=false 

Button buttonOff Text=òʉʢʨʠʡ ʝʪʠʢʝʪʘò ; Cursor =Arrow 
Enabled=true 

Form Form1 Cursor =Cross; StartPosition=CenterScreen 
Text=òɿʘʜʘʯʘ 1ò 

3) ʋʩʞʫʡ ʞʫʙʨ: ɼʦʙʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʢʲʤ ʝʣʝʤʝʥʪʠʪʝ. 
private void buttonOn_Click(object sender, EventArgs e) 
        {  label1.Visible = true; buttonOn.Enabled = false;  buttonOff.Enabled = true; } 
private void buttonOff_Click(object sender, EventArgs e) 
        { label1.Visible = false; buttonOn.Enabled = true; buttonOff.Enabled = false; } 

ʀʙʝʙʰʙ 2. ʉʲʟʜʘʡʪʝ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʧʨʝʩʤʷʪʘʥʝ ʥʘ xn. ʇʨʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠ ʟʘ x ʠ n ʚ 
ʪʝʢʩʪʦʚʠ ʧʦʣʝʪʘ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʤʘʥʜʝʥ ʙʫʪʦʥ ʇʨʝʩʤʝʪʥʠ ʨʝʟʫʣʪʘʪʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ 
ʧʨʝʩʤʷʪʘʥʝʪʦ ʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʪʘʪ ʜʘ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʚ ʝʪʠʢʝʪ (ʬʠʛ. 2). ʉ ʧʦʤʦʱʪʘ ʥʘ ʙʫʪʦʥʘ ʆʂ 
ʜʘ ʩʝ ʠʟʯʠʩʪʚʘ ʚʲʚʝʜʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ x, n ʠ ʧʦʣʫʯʝʥʠʷ ʚʝʯʝ ʨʝʟʫʣʪʘʪ. ɿʘʜʘʡʪʝ ʠʤʝ ʥʘ 
ʩʲʟʜʘʜʝʥʦʪʦ ʦʪ ʚʘʩ ʧʨʠʣʦʞʝʥʠʝ - Zad2. 

 
ʌʠʛ. 2 

ʇʪʦʧʛʦʡ ʯʞʤʡ: 

- ʫʯʝʥʠʮʠʪʝ ʜʘ ʨʘʟʙʝʨʘʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʠ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʥʷʢʦʠ ʩʚʦʡʩʪʚʘ ʥʘ 
ʨʘʟʛʣʝʜʘʥʠʷ ʚ ʟʘʜʘʯʘʪʘ ʥʦʚ ʝʣʝʤʝʥʪ ʥʘ ɻʇʀ ï ʫʞʣʪʫʧʛʧ ʨʧʤʞ (TextBox); 

- ʜʘ ʟʘʜʲʣʙʦʯʘʪ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʟʘ ʨʘʙʦʪʘ ʩ ʚʝʯʝ ʨʘʟʛʣʝʜʘʥʠʪʝ ʚ ʧʨʝʜʠʰʥʘʪʘ ʟʘʜʘʯʘ 
ʝʣʝʤʝʥʪʠ - ʝʪʠʢʝʪ ʠ ʢʦʤʘʥʜʝʥ ʙʫʪʦʥ; 

- ʜʘ ʟʘʪʚʲʨʜʷʪ ʬʦʨʤʠʨʘʥʠʪʝ ʥʘʯʘʣʥʠ ʫʤʝʥʠʷ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ Windows ʧʨʠʣʦʞʝʥʠʷ ʚ 
ʩʨʝʜʘ ʥʘ Visual C#, ʩʧʘʟʚʘʡʢʠ ʪʨʠʪʝ ʦʩʥʦʚʥʠ ʝʪʘʧʘ; 

- ʜʘ ʟʘʪʚʲʨʜʷʪ ʬʦʨʤʠʨʘʥʠʪʝ ʫʤʝʥʠʷ ʟʘ ʧʨʦʤʷʥʘ ʚ ʨʝʞʠʤ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 
ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ, ʟʘʜʘʜʝʥʠ ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ; 

- ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʥʘʯʠʥʘ ʟʘ ʠʟʙʦʨ ʥʘ ʘʢʪʠʚʝʥ (ʬʦʢʫʩʠʨʘʥ) ʝʣʝʤʝʥʪ ʥʘ ɻʇʀ ʚ ʨʝʞʠʤ ʥʘ 
ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ; 

- ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʤʝʭʘʥʠʟʤʘ ʟʘ ʜʝʢʣʘʨʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʠ. 

ʅʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʦʪʦ ʩʞʱʞʦʡʞ: 

1) ʈʳʩʛʡ ʞʫʙʨ: ʉʲʟʜʘʚʘʥʝ ʥʘ ɻʇʀ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ (ʬʠʛ. 2); 

2) ɻʫʧʩʡ ʞʫʙʨ: ʅʘʩʪʨʦʡʢʘ ʥʘ ʥʷʢʦʠ ʩʚʦʡʩʪʚʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ ʚ ʨʝʞʠʤ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ 
(ʪʘʙʣʠʮʘ ˉ 2). 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 243 

ʋʙʚʤʡʯʙ ˊ 2 

ɾʤʞʥʞʦʫʡ ʦʙ 
ɼʈʁ 

ʁʥʞ ʦʙ ʞʤʞʥʞʦʫ ʊʛʧʢʪʫʛʙ 

Form Form1 Text=òɿʘʜʘʯʘ 2ò 

Label label1 Text=òʇʨʝʩʤʷʪʘʥʝ ʥʘ ʩʪʝʧʝʥ:ò 

Label label2 Text=òʈʝʟʫʣʪʘʪ:ò 

Label label3 Text=òx=ò 

Label label4 Text=òn=ò 

TextBox text_x  

TextBox text_n  

TextBox Result BackColor=Control, ReadOnly=òTrueò 

Button button1 Text=òʇʨʝʩʤʝʪʥʠ ʨʝʟʫʣʪʘʪʘò 

Button button2 Text=òʆʂò 

3) ʋʩʞʫʡ ʞʫʙʨ: ɼʦʙʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʢʲʤ ʝʣʝʤʝʥʪʠʪʝ. 
private void button1_Click(object sender, EventArgs e) 
        {   double a,x,n; 
            x = double.Parse(text_x.Text); n = double.Parse(text_n.Text); 
            a = Math.Pow(x,n);  result.Text = a.ToString(); } 
private void button2_Click(object sender, EventArgs e) 
        {   text_x.Text = "";  text_n.Text = ""; result.Text = ""; text_x.Focus(); } 

ʀʙʝʙʰʙ 3. ʉʲʟʜʘʡʪʝ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʢʚʘʜʨʘʪʝʥ ʢʦʨʝʥ ʥʘ ʜʘʜʝʥʦ ʯʠʩʣʦ. ʇʨʠ 
ʚ̡ ʚʝʞʜʘʥʝ ʥʘ ʜʘʜʝʥʦ ʯʠʩʣʦ ʚ ʪʝʢʩʪʦʚʦ ʧʦʣʝ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʤʘʥʜʝʥ ʙʫʪʦʥ ʜʘ ʩʝ ʧʨʝʩʤʷʪʘ 
ʢʚʘʜʨʘʪʥʠʷ ʢʦʨʝʥ ʥʘ ʯʠʩʣʦʪʦ ʠ ʧʦʣʫʯʝʥʠʷʪ ʨʝʟʫʣʪʘʪ ʜʘ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʚ ʝʪʠʢʝʪ (ʬʠʛ. 3). ɼʘ ʩʝ 
ʦʛʨʘʥʠʯʠ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʚʩʠʯʢʠ ʜʨʫʛʠ ʩʠʤʚʦʣʠ ʦʪ ʢʣʘʚʠʘʪʫʨʘʪʘ, ʨʘʟʣʠʯʥʠ ʦʪ ʮʠʬʨʠʪʝ ʦʪ 0 ʜʦ 9 ʠ 
ʜʝʩʝʪʠʯʥʘʪʘ ʟʘʧʝʪʘʷ. ɿʘʜʘʡʪʝ ʠʤʝ ʥʘ ʩʲʟʜʘʜʝʥʦʪʦ ʦʪ ʚʘʩ ʧʨʠʣʦʞʝʥʠʝ - Zad3. 

 
ʌʠʛ. 3 

ʇʪʦʧʛʦʡ ʯʞʤʡ: 

- ʫʯʝʥʠʮʠʪʝ ʜʘ ʟʘʜʲʣʙʦʯʘʪ ʩʚʦʠʪʝ ʧʦʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʚʝʯʝ ʨʘʟʛʣʝʜʘʥʠʪʝ ʚ 
ʧʨʝʜʠʰʥʠʪʝ ʟʘʜʘʯʠ ʝʣʝʤʝʥʪʠ ï ʝʪʠʢʝʪ, ʢʦʤʘʥʜʝʥ ʙʫʪʦʥ ʠ ʪʝʢʩʪʦʚʦ ʧʦʣʝ; 

- ʜʘ ʨʘʟʚʠʷʪ ʩʚʦʠʪʝ ʫʤʝʥʠʷ ʟʘ ʧʨʦʤʷʥʘ ʚ ʨʝʞʠʤ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 
ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ, ʟʘʜʘʜʝʥʠ ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ; 

- ʜʘ ʫʤʝʷʪ ʜʘ ʜʝʢʣʘʨʠʨʘʪ ʠ ʠʟʧʦʣʟʚʘʪ ʣʦʢʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ; 

- ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʤʝʭʘʥʠʟʤʠʪʝ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʪʝʢʩʪ ʚ ʯʠʩʣʦ ʠ ʦʙʨʘʪʥʦ; 

- ʜʘ ʧʨʠʜʦʙʠʷʪ ʥʘʯʘʣʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʧʦʣʟʚʘʥʝ ʥʘ ʣʦʛʠʯʝʩʢʠ ʦʧʝʨʘʪʦʨ ʚ C# ʠ 
ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʜʠʘʣʦʛ ʩ ʧʦʪʨʝʙʠʪʝʣʷ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 
ʧʨʦʛʨʘʤʘʪʘ; 

- ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʲʙʠʪʠʡʥʠ ʧʨʦʮʝʜʫʨʠ, ʨʘʟʣʠʯʥʠ ʦʪ ʪʝʟʠ, 
ʢʦʠʪʦ ʩʘ ʟʘʜʘʜʝʥʠ ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʟʘ ʜʘʜʝʥ ʝʣʝʤʝʥʪ ʥʘ ɻʇʀ. 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 244 

ʅʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʦʪʦ ʩʞʱʞʦʡʞ: 

1) ʈʳʩʛʡ ʞʫʙʨ: ʉʲʟʜʘʚʘʥʝ ʥʘ ɻʇʀ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ (ʬʠʛ. 3); 

2) ɻʫʧʩʡ ʞʫʙʨ: ʅʘʩʪʨʦʡʢʘ ʥʘ ʥʷʢʦʠ ʩʚʦʡʩʪʚʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ ʚ ʨʝʞʠʤ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ 
(ʪʘʙʣʠʮʘ ˉ 3). 

ʋʙʚʤʡʯʙ ˊ 3 

ɾʤʞʥʞʦʫʡ 
ʦʙ ɼʈʁ 

ʁʥʞ ʦʙ ʞʤʞʥʞʦʫ ʊʛʧʢʪʫʛʙ 

Form Form1 Text=òɿʘʜʘʯʘ 3ò 

Label label1 Text=òɺʲʚʝʜʝʪʝ ʩʪʦʡʥʦʩʪ ʟʘ ʧʨʝʩʤʷʪʘʥʝ:ò 

Label label2 Text=òʈʝʟʫʣʪʘʪ:ò 

TextBox txtInput TextAlign=Right 

Label lblResult Text=òò ; TextAlign= MiddleRight 
BorderStyle=FixedSingle ; BackColor=white 

Button cmdres Text=òʇʨʝʩʤʷʪʘʥʝ ʥʘ ʢʚʘʜʨʘʪʝʥ ʢʦʨʝʥò 

Button cmdNew Text=òʅʦʚʠ ʜʘʥʥʠò 

Button cmdExit Text=òʀʟʭʦʜò 

3) ʋʩʞʫʡ ʞʫʙʨ: ɼʦʙʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʢʲʤ ʝʣʝʤʝʥʪʠʪʝ. 

ʇʦʷʩʥʝʥʠʝ: ʇʨʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ ʢʣʘʚʠʘʪʫʨʘʪʘ ʚ ʨʝʞʠʤ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʯʝʩʪʦ ʩʝ ʥʘʣʘʛʘ 
ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʢʦʥʪʨʦʣ ʥʘ ʚʲʚʝʜʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʨʘʟʛʣʝʜʘʥʘʪʘ ʟʘʜʘʯʘ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʦʛʨʘʥʠʯʠ ʚ ʪʝʢʩʪʦʚʦʪʦ ʧʦʣʝ ʜʘ ʩʝ ʚʲʚʝʞʜʘʪ ʦʪ ʢʣʘʚʠʘʪʫʨʘʪʘ ʩʘʤʦ ʥʝʦʪʨʠʮʘʪʝʣʥʠ ʨʝʘʣʥʠ ʯʠʩʣʘ, ʟʘ 
ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʩʤʝʪʥʝ ʢʚʘʜʨʘʪʥʠʷʪ ʢʦʨʝʥ.  
private void cmdNew_Click(object sender, EventArgs e) 
        {   txtInput.Text = ""; lblResult.Text = "";  txtInput.Focus(); } 
private void cmdResult_Click(object sender, EventArgs e) 
        {   double a; 
            if (txtInput.Text!="") 
              {   a = double.Parse(txtInput.Text); 
                  a=Math.Sqrt(a);  lblResult.Text = a.ToString(); } 
            else 
              MessageBox.Show ("ʅʝ ʩʪʝ ʚʲʚʝʣʠ ʥʠʱʦ ʚ ʪʝʢʩʪʦʚʦʪʦ ʧʦʣʝ!"); 
            } 
private void cmdExit_Click(object sender, EventArgs e) 
        {  Close();} 
private void txtInput_KeyPress(object sender, KeyPressEventArgs e) 
        { if (((e.KeyChar < (char)Keys.D0) || (e.KeyChar > (char)Keys.D9))  
               && (!(e.KeyChar == (char)',')) && (!(e.KeyChar == (char)Keys.Back)))   
                e.KeyChar = (char)0; } 

ʀʙʝʙʰʙ 4. ʉʲʟʜʘʡʪʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʚʘ ʢʦʤʘʥʜʥʠ ʙʫʪʦʥʘ ʫʚʝʣʠʯʘʚʘ ʠ ʥʘʤʘʣʷʚʘ 
ʨʘʟʤʝʨʠʪʝ ʥʘ ʜʘʜʝʥʘ ʢʘʨʪʠʥʘ (PictureBox) (ʜʝʡʩʪʚʠʝʪʦ ʥʘʧʦʜʦʙʷʚʘ ʧʫʩʢʘʥʝ ʠ ʚʜʠʛʘʥʝ ʥʘ ʱʦʨʘ). 
ʇʨʦʟʦʨʝʮʲʪ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛ. 4, ʩʲʜʲʨʞʘ ʦʱʝ ʜʚʘ ʢʦʤʘʥʜʥʠ ʙʫʪʦʥʘ, ʩ 
ʧʦʤʦʱʪʘ ʥʘ ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʩʲʦʪʚʝʪʥʦ ʧʨʦʤʷʥʘ ʥʘ ʢʘʨʪʠʥʘʪʘ ʠ ʟʘʪʚʘʨʷʥʝ ʥʘ ʬʦʨʤʘʪʘ ʠ ʦʱʝ 
ʯʝʪʠʨʠ ʝʣʝʤʝʥʪʘ PictureBox, ʢʦʠʪʦ ʩʲʭʨʘʥʷʚʘʪ ʟʘʨʝʜʝʥʠʪʝ ʚ ʪʷʭ ʛʨʘʬʠʯʥʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʠ 
ʱʨʘʢʚʘʥʝ ʚʲʨʭʫ ʙʫʪʦʥ ʀʟʭʦʜ ʜʘ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʩʣʝʜʥʦʪʦ ʩʲʦʙʱʝʥʠʝ: 

 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 245 

ɿʘʜʘʡʪʝ ʠʤʝ ʥʘ ʧʨʦʝʢʪʘ ï Zad4. 

   
 ʈʝʞʠʤ ʇʨʦʝʢʪʠʨʘʥʝ  ʈʝʞʠʤ ʀʟʧʲʣʥʝʥʠʝ 

ʍʡʜ. 4 

ʇʪʦʧʛʦʡ ʯʞʤʡ: 

- ʫʯʝʥʠʮʠʪʝ ʜʘ ʨʘʟʙʝʨʘʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʠ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʥʷʢʦʠ ʩʚʦʡʩʪʚʘ ʥʘ 
ʨʘʟʛʣʝʜʘʥʠʷ ʚ ʟʘʜʘʯʘʪʘ ʥʦʚ ʝʣʝʤʝʥʪ ʥʘ ɻʇʀ ï ʨʠʩʫʥʢʘ (PictureBox); 

- ʜʘ ʟʘʜʲʣʙʦʯʘʪ ʟʥʘʥʠʷʪʘ ʩʠ ʟʘ ʨʘʙʦʪʘ ʩ ʚʝʯʝ ʨʘʟʛʣʝʜʘʥʠʷ ʜʦ ʤʦʤʝʥʪʘ ʝʣʝʤʝʥʪ - ʢʦʤʘʥʜʝʥ 
ʙʫʪʦʥ; 

- ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʧʨʦʤʷʥʘ ʥʘ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ ʚ ʨʝʞʠʤ 
ʥʘ ʠʟʧʲʣʥʝʥʠʝ; 

- ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʤʝʭʘʥʠʟʤʘ ʟʘ ʜʝʢʣʘʨʠʨʘʥʝ ʥʘ ʛʣʦʙʘʣʥʠ ʧʨʦʤʝʥʣʠʚʠ; 

- ʜʘ ʧʨʠʜʦʙʠʷʪ ʥʘʯʘʣʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʧʦʣʟʚʘʥʝ ʥʘ ʦʧʝʨʘʪʦʨʠ ʟʘ ʮʠʢʲʣ ʚ C#; 

- ʜʘ ʨʘʟʙʝʨʘʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ ʩʲʙʠʪʠʡʥʘʪʘ ʧʨʦʮʝʜʫʨʘ Load ʟʘ ʟʘʨʝʞʜʘʥʝ ʥʘ ʬʦʨʤʘ. 

ʅʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʦʪʦ ʩʞʱʞʦʡʞ: 

1) ʈʳʩʛʡ ʞʫʙʨ: ʉʲʟʜʘʚʘʥʝ ʥʘ ɻʇʀ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ (ʬʠʛ. 4); 

2) ɻʫʧʩʡ ʞʫʙʨ: ʅʘʩʪʨʦʡʢʘ ʥʘ ʥʷʢʦʠ ʩʚʦʡʩʪʚʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ ʚ ʨʝʞʠʤ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ 
(ʪʘʙʣʠʮʘ ˉ 4). 

ʋʙʚʤʡʯʙ ˊ4 

ɾʤʞʥʞʦʫʡ ʦʙ 
ɼʈʁ 

ʁʥʞ ʦʙ ʞʤʞʥʞʦʫ ʊʛʧʢʪʫʛʙ 

Form Form1 Text=òɿʘʜʘʯʘ 4ò 

PictureBox pictureBox1 BorderStyle=FixedSingle 
SizeMode=StretchImage  

PictureBox pictureBox2 Image ï ʧʦ ʠʟʙʦʨ; SizeMode=StretchImage 

PictureBox pictureBox3 Image ï ʧʦ ʠʟʙʦʨ; SizeMode=StretchImage 

PictureBox pictureBox4 Image ï ʧʦ ʠʟʙʦʨ; SizeMode=StretchImage 

PictureBox pictureBox5 Image ï ʧʦ ʠʟʙʦʨ; SizeMode=StretchImage 

Button cmdUp Text=òʅʘʛʦʨʝò 

Button cmdDown Text=òʅʘʜʦʣʫò 

Button cmdChange Text=òʉʤʷʥʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦò 

Button cmdExit Text=òʀʟʭʦʜò 
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3) ʋʩʞʫʡ ʞʫʙʨ: ɼʦʙʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʢʲʤ ʝʣʝʤʝʥʪʠʪʝ. 
int p,n,s; 
private void cmdUp_Click(object sender, EventArgs e) 
        {   s = n; 
            pictureBox1.SizeMode = PictureBoxSizeMode.Normal; 
            while (s > 30) 
                { pictureBox1.Height = pictureBox1.Height - 1;  s = s - 1;} 
            cmdUp.Enabled = false;  cmdDown.Enabled = true; } 
private void cmdDown_Click(object sender, EventArgs e) 
        {   pictureBox1.SizeMode = PictureBoxSizeMode.StretchImage; 
            while (s < n) 
            {pictureBox1.Height = pictureBox1.Height + 1; s = s + 1;} 
            cmdDown.Enabled=false;  cmdUp.Enabled = true; } 
private void cmdExit_Click(object sender, EventArgs e) 
        { if (MessageBox.Show("ɾʝʣʘʝʪʝ ʣʠ ʠʟʭʦʜ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ?",  
                      "ʇʦʪʚʲʨʞʜʝʥʠʝ ʟʘ ʠʟʭʦʜ", MessageBoxButtons.YesNo,  
                      MessageBoxIcon.Question) == DialogResult.Yes) Application.Exit(); } 
private void cmdChange_Click(object sender, EventArgs e) 
        { switch (p) 
            { case 0: 
                pictureBox2_Click(sender, e); break; 
              case 1: 
                pictureBox3_Click(sender, e); break; 
              case 2: 
                pictureBox4_Click(sender, e); break; 
              case 3: 
                pictureBox5_Click(sender, e); break; } 
        } 
private void pictureBox2_Click(object sender, EventArgs e) 
        {  pictureBox1.Image = pictureBox2.Image; p = 1; }  
private void pictureBox3_Click(object sender, EventArgs e) 
        {  pictureBox1.Image = pictureBox3.Image; p = 2; } 
private void pictureBox4_Click(object sender, EventArgs e) 
        {  pictureBox1.Image = pictureBox4.Image; p = 3; } 
private void pictureBox5_Click(object sender, EventArgs e) 
        {  pictureBox1.Image = pictureBox5.Image; p = 0;  } 
private void Form1_Load(object sender, EventArgs e) 
        {   pictureBox1.Image = pictureBox2.Image; 
            n = pictureBox1.Height; p = 1;  cmdDown.Enabled = false; } 
 

ʀʙʝʙʰʙ 5. ʉʲʟʜʘʡʪʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʩʲʜʲʨʞʘ ʩʣʝʜʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ɻʇʀ: ʩʧʠʩʲʯʥʘ ʢʫʪʠʷ, 
ʪʝʢʩʪʦʚʦ ʧʦʣʝ, ʝʪʠʢʝʪ ʠ ʯʝʪʠʨʠ ʢʦʤʘʥʜʥʠ ʙʫʪʦʥʘ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛ. 5. ɼʝʡʩʪʚʠʝʪʦ ʥʘ ʚʩʝʢʠ 
ʝʜʠʥ ʦʪ ʙʫʪʦʥʠʪʝ ʜʘ ʝ ʩʣʝʜʥʦʪʦ: 

¶ ʇʨʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʧʨʦʠʟʚʦʣʥʘ (ʥʝʜʫʙʣʠʨʘʱʘ ʩʝ ʚ ʩʧʠʩʲʯʥʘʪʘ ʢʫʪʠʷ) ʩʪʦʡʥʦʩʪ ʚ 
ʪʝʢʩʪʦʚʦʪʦ ʧʦʣʝ ʠ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥ ɼʦʙʘʚʷʥʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʜʦʙʘʚʷʥʝ ʥʘ ʪʘʟʠ 
ʩʪʦʡʥʦʩʪ ʚ ʩʧʠʩʲʯʥʘʪʘ ʢʫʪʠʷ. 

¶ ɹʫʪʦʥ ʀʟʪʨʠʚʘʥʝ ʥʘ ʟʘʧʠʩ ʠʟʚʲʨʰʚʘ ʠʟʪʨʠʚʘʥʝ ʥʘ ʤʘʨʢʠʨʘʥ ʝʣʝʤʝʥʪ ʦʪ ʩʧʠʩʲʯʥʘʪʘ 
ʢʫʪʠʷ. 

¶ ɹʫʪʦʥ ʀʟʯʠʩʪʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʟʘʧʠʩʠ ʠʟʪʨʠʚʘ ʚʩʠʯʢʠ ʝʣʝʤʝʥʪʠ ʦʪ ʩʧʠʩʲʯʥʘʪʘ ʢʫʪʠʷ. 

¶ ɹʫʪʦʥ ʀʟʭʦʜ ʟʘʪʚʘʨʷ ʧʨʠʣʦʞʝʥʠʝʪʦ. 
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ɿʘʜʘʡʪʝ ʠʤʝ ʥʘ ʧʨʦʝʢʪʘ ï Zad5. 

 

ʌʠʛ. 5 
ʇʪʦʧʛʦʡ ʯʞʤʡ: 

- ʫʯʝʥʠʮʠʪʝ ʜʘ ʨʘʟʙʝʨʘʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʠ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʥʷʢʦʠ ʩʚʦʡʩʪʚʘ ʥʘ 
ʨʘʟʛʣʝʜʘʥʠʷ ʚ ʟʘʜʘʯʘʪʘ ʥʦʚ ʝʣʝʤʝʥʪ ʥʘ ɻʇʀ ï ʩʧʠʩʲʯʥʘ ʢʫʪʠʷ (ListBox); 

- ʜʘ ʫʩʚʦʷʪ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʝʣʝʤʝʥʪʠ ʚ ʩʧʠʩʲʯʥʘ ʢʫʪʠʷ ʚ ʨʝʞʠʤ ʥʘ 
ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʚ ʨʝʞʠʤ ʥʘ ʠʟʧʲʣʥʝʥʠʝ; 

- ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʥʷʢʦʠ ʧʦ-ʚʘʞʥʠ ʩʚʦʡʩʪʚʘ ʠ ʤʝʪʦʜʠ ʥʘ ʝʣʝʤʝʥʪʘ ListBox; 

- ʜʘ ʨʘʟʚʠʷʪ ʫʤʝʥʠʷ ʟʘ ʧʦʣʟʚʘʥʝ ʥʘ ʣʦʛʠʯʝʩʢʠ ʦʧʝʨʘʪʦʨ ʚ C#. 

ʅʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʦʪʦ ʩʞʱʞʦʡʞ: 

1) ʈʳʩʛʡ ʞʫʙʨ: ʉʲʟʜʘʚʘʥʝ ʥʘ ɻʇʀ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ (ʬʠʛ. 5); 

2) ɻʫʧʩʡ ʞʫʙʨ: ʅʘʩʪʨʦʡʢʘ ʥʘ ʥʷʢʦʠ ʩʚʦʡʩʪʚʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ ʚ ʨʝʞʠʤ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ 
(ʪʘʙʣʠʮʘ ˉ 5). 

ʋʙʚʤʡʯʙ ˊ 5 

ɾʤʞʥʞʦʫʡ ʦʙ 
ɼʈʁ 

ʁʥʞ ʦʙ ʞʤʞʥʞʦʫ ʊʛʧʢʪʫʛʙ 

Form Form1 Text=òɿʘʜʘʯʘ 5ò 

Label Label1 Text=òɺʲʚʝʜʝʪʝ ʟʘʧʠʩ ʟʘ ʜʦʙʘʚʷʥʝ:ò 

TextBox txtInput  

ListBox listBox1  

Button cmdAdd Text=òɼʦʙʘʚʷʥʝò 

Button cmdDelete Text=òʀʟʪʨʠʚʘʥʝ ʥʘ ʠʟʙʨʘʥ ʟʘʧʠʩò 

Button cmdClear Text=òʀʟʯʠʩʪʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʟʘʧʠʩʠò 

Button cmdExit Text=òʀʟʭʦʜò 

3) ʋʩʞʫʡ ʞʫʙʨ: ɼʦʙʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʢʲʤ ʝʣʝʤʝʥʪʠʪʝ. 
private void cmdExit_Click(object sender, EventArgs e) 
        { Close(); } 
private void cmdAdd_Click(object sender, EventArgs e) 
        {  if (txtInput.Text!="")  
            {  int index = listBox1.FindString(txtInput.Text, -1); 
               if (index<0)  {listBox1.Items.Add(txtInput.Text);} 
                    else  
                {MessageBox.Show ("ɽʣʝʤʝʥʪʘ ʩʝ ʧʦʚʪʘʨʷ!"); } 
               txtInput.Text = ""; } 
            txtInput.Focus(); } 
private void cmdDelete_Click(object sender, EventArgs e) 
        {   listBox1.Items.Remove(listBox1.SelectedItem); } 
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private void cmdClear_Click(object sender, EventArgs e) 
        {   listBox1.Items.Clear(); } 
private void txtInput_KeyPress(object sender, KeyPressEventArgs e) 
        {   if (e.KeyChar == (char)Keys.Return) cmdAdd_Click(sender, e); } 

ʀʙʝʙʰʙ 6. ʉʲʟʜʘʡʪʝ ʧʨʠʣʦʞʝʥʠʝ, ʩʲʜʲʨʞʘʱʦ ʩʣʝʜʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ɻʇʀ: ʝʪʠʢʝʪ, ʩʧʠʩʲʯʥʘ ʢʫʪʠʷ, 
ʢʦʤʙʠʥʠʨʘʥʘ ʢʫʪʠʷ, ʪʝʢʩʪʦʚʦ ʧʦʣʝ ʠ ʜʚʘ ʢʦʤʘʥʜʥʠ ʙʫʪʦʥʘ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛ. 6. ʇʨʠ ʠʟʙʦʨ ʥʘ 
ʜʘʜʝʥ ʝʣʝʤʝʥʪ ʦʪ ʩʧʠʩʲʯʥʘʪʘ ʢʫʪʠʷ ʩʪʦʡʥʦʩʪʪʘ ʤʫ ʜʘ ʙʲʜʝ ʚʠʟʫʘʣʠʟʠʨʘʥʘ ʚ ʪʝʢʩʪʦʚʦʪʦ ʧʦʣʝ ʟʘ 
ʨʝʜʘʢʪʠʨʘʥʝ. ʇʨʠ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥʘ ʉʲʭʨʘʥʷʚʘʥʝ ʨʝʜʘʢʪʠʨʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʪʝʢʩʪʦʚʦʪʦ ʧʦʣʝ ʜʘ 
ʩʝ ʘʢʪʫʘʣʠʟʠʨʘ ʚ ʩʧʠʩʲʯʥʘʪʘ ʢʫʪʠʷ. ʇʨʠ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥʘ ɿʘʨʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ ʚ 
ʢʦʤʙʠʥʠʨʘʥʘʪʘ ʢʫʪʠʷ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʚ ʢʦʤʙʠʥʠʨʘʥʘʪʘ ʢʫʪʠʷ ʚʩʠʯʢʠ ʟʘʧʠʩʠ ʦʪ ʩʧʠʩʲʯʥʘʪʘ ʢʫʪʠʷ. 
ɿʘʜʘʡʪʝ ʠʤʝ ʥʘ ʧʨʦʝʢʪʘ ï Zad6. 

 
ʌʠʛ. 6 

ʇʪʦʧʛʦʡ ʥʞʫʧʝʡʰʞʪʣʡ ʯʞʤʡ: 
- ʫʯʝʥʠʮʠʪʝ ʜʘ ʨʘʟʙʝʨʘʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʠ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʥʷʢʦʠ ʩʚʦʡʩʪʚʘ ʠ ʤʝʪʦʜʠ ʥʘ 
ʨʘʟʛʣʝʜʘʥʠʷ ʚ ʟʘʜʘʯʘʪʘ ʥʦʚ ʝʣʝʤʝʥʪ ʥʘ ɻʇʀ ï ʢʦʤʙʠʥʠʨʘʥʘ ʢʫʪʠʷ (ComboBox); 

- ʜʘ ʫʩʚʦʷʪ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʝʣʝʤʝʥʪʠ ʚ ʢʦʤʙʠʥʠʨʘʥʘ ʢʫʪʠʷ ʚ ʨʝʞʠʤ ʥʘ 
ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʚ ʨʝʞʠʤ ʥʘ ʠʟʧʲʣʥʝʥʠʝ; 

- ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʲʙʠʪʠʡʥʘʪʘ ʧʨʦʮʝʜʫʨʘ Load ʟʘ ʟʘʨʝʞʜʘʥʝ ʥʘ 
ʬʦʨʤʘ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʷʪʦ ʚ ʨʝʞʠʤ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʙʘʚʝʥʠ 
ʬʠʢʩʠʨʘʥ ʙʨʦʡ ʝʣʝʤʝʥʪʠ ʚ ʩʧʠʩʲʯʥʘʪʘ ʢʫʪʠʷ; 

- ʜʘ ʟʘʪʚʲʨʜʷʪ ʩʚʦʠʪʝ ʟʥʘʥʠʷ ʦʪʥʦʩʥʦ ʥʷʢʦʠ ʚʘʞʥʠ ʩʚʦʡʩʪʚʘ ʠ ʤʝʪʦʜʠ ʥʘ ʩʧʠʩʲʯʥʠʪʝ ʢʫʪʠʠ, 
ʢʘʢʪʦ ʠ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʝʣʝʤʝʥʪʘ ListBox; 

- ʜʘ ʨʘʟʚʠʷʪ ʫʤʝʥʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʧʝʨʘʪʦʨ ʟʘ ʮʠʢʲʣ. 

ʅʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʦʪʦ ʩʞʱʞʦʡʞ: 

1) ʈʳʩʛʡ ʞʫʙʨ: ʉʲʟʜʘʚʘʥʝ ʥʘ ɻʇʀ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ (ʬʠʛ. 6); 

2) ɻʫʧʩʡ ʞʫʙʨ: ʅʘʩʪʨʦʡʢʘ ʥʘ ʥʷʢʦʠ ʩʚʦʡʩʪʚʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ ʚ ʨʝʞʠʤ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ 
(ʪʘʙʣʠʮʘ ˉ 6). 

ʋʙʚʤʡʯʙ ˊ6 

ɾʤʞʥʞʦʫʡ ʦʙ 
ɼʈʁ 

ʁʥʞ ʦʙ 
ʞʤʞʥʞʦʫ 

ʊʛʧʢʪʫʛʙ 

Form Form1 Text=òɿʘʜʘʯʘ 6ò 

ListBox listBox1  

ComboBox comboBox1 Items=ɿʘʧʠʩ1, ɿʘʧʠʩ2, ɿʘʧʠʩ3, ɿʘʧʠʩ4, ɿʘʧʠʩ5 
(ʚʩʝʢʠ ʟʘʧʠʩ ʩʝ ʚʲʚʝʞʜʘ ʥʘ ʦʪʜʝʣʝʥ ʨʝʜ) 

Label label1 Text=òʀʟʙʝʨʝʪʝ ʟʘʧʠʩò 

TextBox txtɾdit Text=òò 

Button cmdSave Text=òʉʲʭʨʘʥʷʚʘʥʝò 

Button cmdCombo Text=òɿʘʨʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ ʚ ʢʦʤʙʠʥʠʨʘʥʘʪʘ ʢʫʪʠʷò 
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3) ʋʩʞʫʡ ʞʫʙʨ: ɼʦʙʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʢʲʤ ʝʣʝʤʝʥʪʠʪʝ. 

private void listBox1_SelectedIndexChanged(object sender, EventArgs e) 

        {  txtEdit.Text = listBox1.Text; 

           listBox1.SelectedIndex = listBox1.FindString(txtEdit.Text); } 

private void cmdSave_Click(object sender, EventArgs e) 

        {  listBox1.Items[listBox1.SelectedIndex]=txtEdit.Text; } 

private void Form1_Load(object sender, EventArgs e) 

        {   listBox1.BeginUpdate(); 

            for (int x = 1; x <= 10; x++)  { listBox1.Items.Add("ɿʘʧʠʩ " + x.ToString()); } 

            listBox1.EndUpdate(); } 

private void cmdcombo_Click(object sender, EventArgs e) 

        {   comboBox1.BeginUpdate(); 

            for (int x = 0; x <= listBox1.Items.Count-1; x++) 

               {  comboBox1.Items.Add(listBox1.Items[x]); } 

            comboBox1.EndUpdate(); } 

ʀʙʝʙʰʙ 7. ʉʲʟʜʘʡʪʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʩʲʜʲʨʞʘ ʝʪʠʢʝʪ, ʪʝʢʩʪʦʚʦ ʧʦʣʝ, ʪʨʠ ʦʧʮʠʦʥʘʣʥʠ ʙʫʪʦʥʘ 
(RadioButton) ʠ ʜʚʝ ʧʦʣʝʪʘ ʟʘ ʦʪʤʝʪʢʘ (CheckBox), ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛ. 7. ʉ ʧʦʤʦʱʪʘ ʥʘ 
ʦʧʮʠʦʥʘʣʥʠʪʝ ʙʫʪʦʥʠ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʠʟʙʦʨ ʥʘ ʰʨʠʬʪ ʟʘ ʪʝʢʩʪʘ, ʚʲʚʝʜʝʥ ʚ ʪʝʢʩʪʦʚʦʪʦ ʧʦʣʝ, ʢʘʢʪʦ 
ʠ ʥʘʩʪʨʦʡʢʘ ʮʚʝʪʘ ʥʘ ʬʦʥʘ (ʩʚʦʡʩʪʚʦ BackColor). ʇʦʩʨʝʜʩʪʚʦʤ ʧʦʣʝʪʘʪʘ ʟʘ ʦʪʤʝʪʢʘ ʜʘ ʩʝ ʠʟʙʠʨʘ 
ʜʘʣʠ ʜʘ ʙʲʜʝ ʧʨʠʣʦʞʝʥ ʠʣʠ ʥʝ ʩʪʠʣ ʋʜʝʙʝʣʝʥ ʰʨʠʬʪ (Bold) ʠ ʂʫʨʩʠʚʝʥ ʰʨʠʬʪ (Italic) ʥʘ 
ʚʲʚʝʜʝʥʠʷ ʪʝʢʩʪ ʚ ʪʝʢʩʪʦʚʦʪʦ ʧʦʣʝ. ɿʘʜʘʡʪʝ ʠʤʝ ʥʘ ʧʨʦʝʢʪʘ ï Zad7. 

  

 ʨʝʞʠʤ ʇʨʦʝʢʪʠʨʘʥʝ  ʨʝʞʠʤ ʀʟʧʲʣʥʝʥʠʝ 

ʍʡʜ. 7 

ʇʪʦʧʛʦʡ ʯʞʤʡ: 

- ʫʯʝʥʠʮʠʪʝ ʜʘ ʨʘʟʙʝʨʘʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ ʨʘʟʛʣʝʜʘʥʠʪʝ ʚ ʟʘʜʘʯʘʪʘ ʥʦʚʠ ʝʣʝʤʝʥʪʠ ʥʘ 
ɻʇʀ ï ʦʧʮʠʦʥʘʣʝʥ ʙʫʪʦʥ (RadioButton) ʠ ʢʫʪʠʷ ʟʘ ʦʪʤʝʪʢʘ (CheckBox); 

- ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʥʷʢʦʠ ʧʦ-ʚʘʞʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ RadioButton ʠ CheckBox; 

- ʜʘ ʤʦʛʘʪ ʜʘ ʟʘʜʘʚʘʪ ʚ ʧʨʦʮʝʜʫʨʘʪʘ Load ʟʘ ʟʘʨʝʞʜʘʥʝ ʥʘ ʬʦʨʤʘ ʥʘʯʘʣʥʠ 
ʠʥʠʮʠʘʣʠʟʠʨʘʱʠ ʥʘʩʪʨʦʡʢʠ ʥʘ ʩʚʦʡʩʪʚʘ ʥʘ ʝʣʝʤʝʥʪʠ ʥʘ ɻʇʀ ʚ ʨʝʞʠʤ ʥʘ ʠʟʧʲʣʥʝʥʠʝ. 

ʅʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʦʪʦ ʩʞʱʞʦʡʞ: 

1) ʈʳʩʛʡ ʞʫʙʨ: ʉʲʟʜʘʚʘʥʝ ʥʘ ɻʇʀ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ (ʬʠʛ. 7); 

2) ɻʫʧʩʡ ʞʫʙʨ: ʅʘʩʪʨʦʡʢʘ ʥʘ ʥʷʢʦʠ ʩʚʦʡʩʪʚʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɻʇʀ ʚ ʨʝʞʠʤ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ 
(ʪʘʙʣʠʮʘ ˉ 7). 
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ʋʙʚʤʡʯʙ ˊ7 

ɾʤʞʥʞʦʫʡ ʦʙ 
ɼʈʁ 

ʁʥʞ ʦʙ ʞʤʞʥʞʦʫ ʊʛʧʢʪʫʛʙ 

Form Form1 Text=òɿʘʜʘʯʘ 7ò 

Label label1 Text =òɺʲʚʝʜʝʪʝ ʪʝʢʩʪò 

TextBox textBox1 Text=òText1ò 

CheckBox checkBold Text=òBoldò , Font ï ʩʪʠʣ Bold 

CheckBox checkItalic Text=òItalicò , Font ï ʩʪʠʣ Italic 

RadioButton radioButton1 Text=òFont Name 1ò;  BackColor ï ʧʦ ʠʟʙʦʨ 
Font ï ʠʟʙʦʨ ʥʘ ʰʨʠʬʪ Bookman Old Style 

RadioButton radioButton2 Text=òFont Name 2ò;  BackColor ï ʧʦ ʠʟʙʦʨ 
Font ï ʠʟʙʦʨ ʥʘ ʰʨʠʬʪ Courier New 

RadioButton radioButton3 Text=òFont Name 3ò;  BackColor ï ʧʦ ʠʟʙʦʨ 
Font ï ʠʟʙʦʨ ʥʘ ʰʨʠʬʪ Arial 

3) ʋʩʞʫʡ ʞʫʙʨ: ɼʦʙʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʢʲʤ ʝʣʝʤʝʥʪʠʪʝ. 
private void radioButton1_CheckedChanged(object sender, EventArgs e) 
        {  textBox1.Font = new Font(radioButton1.Font.Name,textBox1.Font.Size); 
           textBox1.BackColor = radioButton1.BackColor; } 
private void checkItalic_CheckedChanged(object sender, EventArgs e) 
        {  if (checkItalic.CheckState == CheckState.Checked) 
            {  if (checkBold.CheckState == CheckState.Checked) 
                   textBox1.Font = new Font(textBox1.Font, FontStyle.Italic |  FontStyle.Bold); 
                else 
                    textBox1.Font = new Font(textBox1.Font, FontStyle.Italic); } 
           else 
                if (checkBold.CheckState == CheckState.Checked) 
                    textBox1.Font = new Font(textBox1.Font, FontStyle.Regular | FontStyle.Bold); 
                else 
                    textBox1.Font = new Font(textBox1.Font, FontStyle.Regular); } 
private void checkBold_CheckedChanged(object sender, EventArgs e) 
        {  if (checkBold.CheckState == CheckState.Checked) 
            {  if (checkItalic.CheckState == CheckState.Checked) 
                    textBox1.Font = new Font(textBox1.Font, FontStyle.Bold | FontStyle.Italic); 
                else 
                    textBox1.Font = new Font(textBox1.Font, FontStyle.Bold); } 
           else 
                if (checkItalic.CheckState == CheckState.Checked) 
                    textBox1.Font = new Font(textBox1.Font, FontStyle.Regular | FontStyle.Italic); 
                else 
                    textBox1.Font = new Font(textBox1.Font, FontStyle.Regular); } 
private void radioButton2_CheckedChanged(object sender, EventArgs e) 
        {  textBox1.Font = new Font(radioButton2.Font.Name, textBox1.Font.Size); 
           textBox1.BackColor = radioButton2.BackColor; } 
private void radioButton3_CheckedChanged(object sender, EventArgs e) 
        {  textBox1.Font = new Font(radioButton3.Font.Name, textBox1.Font.Size); 
           textBox1.BackColor = radioButton3.BackColor; } 
private void Form1_Load(object sender, EventArgs e) 
        {  radioButton1.Text = radioButton1.Font.Name; 
           radioButton2.Text = radioButton2.Font.Name; 
           radioButton3.Text = radioButton3.Font.Name; 
           radioButton1.Checked = true; } 
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IV. ʀʙʣʤʷʰʞʦʡʞ. 
ɺ ʥʘʩʪʦʷʱʠʷ ʤʘʪʝʨʠʘʣ ʝ ʧʨʝʜʩʪʘʚʝʥ ʧʨʦʝʢʪ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʠ ʤʝʪʦʜʠʢʘ ʟʘ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʦʬʠʣʠʨʘʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ ʪʝʤʘʪʘ Ăʉʲʙʠʪʠʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ 
ʩʨʝʜʘ ʥʘ ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩò, ʢʘʪʦ ʟʘ ʮʝʣʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʨʝʜʘʪʘ ʥʘ Visual C#. 
ʇʨʝʜʣʦʞʝʥʠ ʩʘ 7 ʙʘʟʦʚʠ ʟʘʜʘʯʠ ʟʘ ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʦʩʥʦʚʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷ 
ʩʨʝʜʘʪʘ Visual C# ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠ, ʫʧʨʘʚʣʷʚʘʥʠ ʦʪ ʩʲʙʠʪʠʷ ʩ ɻʇʀ, ʚʢʣʶʯʚʘʱ ʩʣʝʜʥʠʪʝ 
ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ï ʝʪʠʢʝʪ, ʢʦʤʘʥʜʝʥ ʙʫʪʦʥ, ʪʝʢʩʪʦʚʦ ʧʦʣʝ, ʠʟʦʙʨʘʞʝʥʠʝ, ʩʧʠʩʲʯʥʘ ʢʫʪʠʷ, 
ʢʦʤʙʠʥʠʨʘʥʘ ʢʫʪʠʷ, ʢʦʥʪʨʦʣʥʘ ʢʫʪʠʷ ʠ ʨʘʜʠʦʙʫʪʦʥ. 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʤʦʜʫʣʘ Ăʉʲʙʠʪʠʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ 
ʩʨʝʜʘ ʥʘ ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩò ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ ʩʝ ʠʟʧʦʣʟʚʘʰʝ ʧʨʝʜʠʤʥʦ 
ʩʨʝʜʘʪʘ ʥʘ Visual Basic 6.0, ʧʦʨʘʜʠ ʩʣʝʜʥʠʪʝ ʩʲʦʙʨʘʞʝʥʠʷ:  

- ʄʆʄʅ ʧʨʠʪʝʞʘʚʘ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʣʠʮʝʥʟʠ ʟʘ ʪʦʟʠ ʧʨʦʛʨʘʤʝʥ ʧʨʦʜʫʢʪ, ʢʦʠʪʦ ʩʝ 
ʧʨʝʜʦʩʪʘʚʷʪ ʧʨʠ ʧʦʠʩʢʚʘʥʝ ʙʝʟʧʣʘʪʥʦ ʥʘ ʫʯʠʣʠʱʘʪʘ, ʞʝʣʘʝʱʠ ʜʘ ʛʦ ʠʟʧʦʣʟʚʘʪ; 

- ʝʟʠʢʲʪ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʥʝʜʝʣʠʤʘ ʯʘʩʪ ʦʪ ʚʩʠʯʢʠ ʫʥʠʚʝʨʩʘʣʥʠ ʧʨʦʛʨʘʤʥʠ ʧʘʢʝʪʠ ʟʘ 
ʢʘʥʮʝʣʘʨʩʢʘ ʜʝʡʥʦʩʪ ʥʘ ʬʠʨʤʘʪʘ ʄʘʡʢʨʦʩʦʬʪ (MS Word, MS Excel, MS Access ʠ ʜʨ.) ʢʘʪʦ 
ʩʨʝʜʩʪʚʦ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʠ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ. 

ʀʥʪʝʨʝʩʥʠ ʧʨʠʣʦʞʥʠ ʧʨʦʙʣʝʤʠ ʠ ʥʘʯʠʥʠ ʟʘ ʪʷʭʥʘʪʘ ʦʧʪʠʤʠʟʘʮʠʷ ʩʘ ʜʘʜʝʥʠ ʚ [9]. 

ɸʚʪʦʨʲʪ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ ʠʤʘ ʜʲʣʛʦʛʦʜʠʰʝʥ ʦʧʠʪ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʠ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ 
ʙʲʜʝʱʠ ʠ ʥʘʩʪʦʷʱʠ ʫʯʠʪʝʣʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ ʠ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʠʯʝʩʢʠ ʨʘʟʨʘʙʦʪʢʠ ([2], [3], 
[4], [5], [6], [7], [10]) ʟʘ ʨʘʟʛʣʝʜʘʥʘʪʘ ʪʝʤʘ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʨʝʜʘʪʘ Visual Basic. 
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ɸʙʩʪʨʘʢʪ: ʅʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʨʘʟʛʣʝʞʜʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʦʙʫʯʝʥʠʝ, ʚʲʟʤʦʞʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʪʦ ʧʨʝʜʦʩʪʘʚʷ ʧʨʠ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ 
ʤʝʞʜʫʧʨʝʜʤʝʪʥʠ ʚʨʲʟʢʠ. ʅʘʯʠʥʠʪʝ, ʤʝʪʦʜʠʪʝ ʠ ʚʘʨʠʘʥʪʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʤʝʪʦʜʠ, ʨʝʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʥʝʛʦ ʚ ʢʫʨʩʦʚʝʪʝ ʥʘ 
ʦʙʫʯʝʥʠʝ ʠ ʩʘʤʦʦʙʫʯʝʥʠʝ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: e-Learning, ʠʥʪʝʨʘʢʪʠʚʥʠ ʤʝʪʦʜʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʠ 
ʩʘʤʦʦʙʫʯʝʥʠʝʪʦ. 

ɽʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ (Electronic learning or e-Learning or eLearning), ʢʘʪʦ 
ʨʘʟʜʝʣ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʜʧʦʤʘʛʘʱ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʥʘ 
ʨʘʟʣʠʯʥʠ ʥʠʚʘ (ʦʩʥʦʚʥʦ, ʩʨʝʜʥʦ ʠ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ) ʧʨʠʜʦʙʠʚʘ ʚʩʝ ʧʦ-
ʰʠʨʦʢʘ ʧʦʧʫʣʷʨʥʦʩʪ ʠ ʧʨʝʜʠʟʚʠʢʚʘ ʚʩʝ ʧʦ-ʛʦʣʷʤ ʠʥʪʝʨʝʩ.  

ʅʝʛʦʚʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘʤʠʨʘʤʝ ʚ: 

ɹʠʟʥʝʩ ʠ ʬʠʨʤʝʥʠ ʦʙʫʯʝʥʠʷ 

ʂʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʝʢʚʘʣʠʬʠʢʘʮʠʠ 

ʀʟʛʨʘʞʜʘʥʝ ʠ ʪʝʩʪʚʘʥʝ ʥʘ ʩʪʨʘʪʝʛʠʠ ʟʘ ʨʝʰʝʥʠʷ ʥʘ ʧʨʦʙʣʝʤʠ 

ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʛʦʣʷʤ 
ʩʧʝʢʪʲʨ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʠʟʠʩʢʚʘʱʠ ʚʠʩʦʢʦ 
ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʢʦʠʪʦ ʜʘ ʛʠ ʧʨʠʣʘʛʘʪ ʚ ʝʞʝʜʥʝʚʥʘʪʘ ʩʠ 
ʧʨʘʢʪʠʯʝʩʢʘ ʨʘʙʦʪʘ. 

ʎʝʣʠʪʝ ʥʘ ʪʘʟʠ ʩʪʘʪʠʷ ʩʘ: 
ɼʘ ʧʦʢʘʞʝ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʥʘ 
ʧʨʘʢʪʠʢʘ 
ɼʘ ʨʘʟʚʠʝ ʥʘʚʠʮʠ ʠ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʘʣʠʯʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ, 
ʨʝʘʣʠʟʠʨʘʱ ʝ-ʦʙʫʯʝʥʠʝ 
ɼʘ ʩʝ ʦʪʯʝʪʘʪ ʨʝʟʫʣʪʘʪʠ, ʧʦʢʘʟʘʥʠ ʚ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʥʠʤʘʥʠʷ ʥʘ ʫʯʝʥʠʮʠ 
ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʦʙʫʯʝʥʠʝ ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 
ʤʝʞʜʫʧʨʝʜʤʝʪʥʠ ʚʨʲʟʢʠ 

ʇʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʠʪʝ ʤʝʪʦʜʠ ʚ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʫʩʣʦʚʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʥʘʤʠʨʘʤʝ ʚ ʩʣʝʜʥʠʪʝ 
ʥʘʧʨʘʚʣʝʥʠʷ: 
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- ʦʙʫʯʝʥʠʝ ʥʘ ʫʯʝʥʠʮʠ  
- ʦʙʫʯʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʠ  
- ʦʙʫʯʝʥʠʝ ʥʘ ʫʯʠʪʝʣʠ ʚ ʤʦʜʫʣʠ ʟʘ  ʢʚʘʣʠʬʠʢʘʮʠʷ ʠ ʧʨʝʢʚʘʣʠʬʠʢʘʮʠʷ 

ʇʨʠʤʝʨʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʟʨʘʙʦʪʢʠ: 

Tʇɻɹ ɽɹʄʁ ɼʇ ʀʆɹɾ ɻʊʘʃʇ ʎʄɹʈɾ? 
ɽʜʠʥ ʫʨʦʢ ʧʦ ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʨʝʘʣʠʟʠʨʘʥ ʚ 7 ʢʣʘʩ ʥʘ ʉʆʋ. 

ʈʝʛʣʘʤʝʥʪ: 
ɻʨʫʧʘ ʦʪ ʫʯʝʥʠʮʠ ʩʝ ʨʘʟʜʝʣʷ ʥʘ ʜʚʘ ʨʘʚʥʦʩʪʦʡʥʠ ʦʪʙʦʨʘ, ʢʘʪʦ ʚʩʝʢʠ ʦʪ 

ʦʪʙʦʨʠʪʝ ʠʟʧʲʣʥʷʚʘ ʩʣʝʜʚʘʱʠʪʝ ʟʘʜʘʯʠ ʧʦ ʨʝʛʣʘʤʝʥʪ ʟʘ ʚʨʝʤʝ ʠ ʪʦʯʥʦ 
ʠʟʧʲʣʥʝʥʠʝ. ɺʩʷʢʘ ʟʘʜʘʯʘ ʧʦʣʫʯʘʚʘ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʪʦʯʢʠ, ʢʨʘʡʥʦʪʦ 
ʢʣʘʩʠʨʘʥʝ ʥʘ ʦʪʙʦʨʠʪʝ ʩʪʘʚʘ ʩʣʝʜ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʩʠʯʢʠ ʟʘʜʘʯʠ ʠ ʩʫʤʠʨʘʥʝ ʥʘ 
ʪʦʯʢʠʪʝ. ʅʝʦʙʭʦʜʠʤʠʪʝ ʨʘʙʦʪʥʠ ʬʘʡʣʦʚʝ, ʟʘʝʜʥʦ ʩ ʠʥʩʪʨʫʢʮʠʠʪʝ ʟʘ ʨʘʙʦʪʘ ʩʘ 
ʧʨʝʜʦʩʪʘʚʝʥʠ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʘʨʠʘʥʪ ʥʘ ʚʩʷʢʦ ʨʘʙʦʪʥʦ ʤʷʩʪʦ.  

ʀʙʝʙʰʙ 1: 
ʆʪʚʦʨʝʪʝ ʬʘʡʣʘ PC_konfig.xls, ʨʘʟʛʣʝʜʘʡʪʝ ʪʨʠʪʝ ʦʬʝʨʪʠ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 
ʬʠʨʤʠ, ʧʦʧʲʣʥʝʪʝ ʥʝʦʙʭʦʜʠʤʠʪʝ ʜʘʥʥʠ. ɺ ʣʠʩʪʘ ʆʙʦʙʱʝʥʠʝ ʩʣʝʜ ʢʘʪʦ 
ʦʙʦʙʱʠʪʝ ʜʘʥʥʠʪʝ ʦʮʚʝʪʝʪʝ ʚ ʯʝʨʚʝʥʦ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʮʝʥʘ, ʘ ʚ ʞʲʣʪʦ ʥʘʡ-
ʥʠʩʢʘʪʘ.   

ʀʙʝʙʰʙ 2: 
ʆʪʚʦʨʝʪʝ ʬʘʡʣʘ oblasti.xls, ʨʘʟʛʣʝʜʘʡʪʝ ʪʨʠʪʝ ʨʘʙʦʪʥʠ ʣʠʩʪʘ, ʥʘ ʧʲʨʚʠʷ, 
ʚʲʚʝʜʝʪʝ ʥʫʞʥʠʪʝ ʦʮʝʥʢʠ ʧʦ ʧʨʝʜʤʝʪʠ ʠ ʥʘʤʝʨʝʪʝ ʫʩʧʝʭʘ ʥʘ ʚʩʝʢʠ ʫʯʝʥʠʢ ʠ ʥʘ 
ʮʷʣʘʪʘ ʛʨʫʧʘ, ʧʦʧʲʣʥʝʪʝ ʜʘʥʥʠʪʝ ʚ ɻʝʦʛʨʘʬʠʷ, ʢʘʪʦ ʪʲʨʩʠʪʝ ʚ ʀʥʪʝʨʥʝʪ, 
ʜʘʥʥʠʪʝ ʚ ɹʠʦʣʦʛʠʷ, ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʬʘʡʣʘ ʀʄɽʅɸʊɸ ʅɸ ʈɸʉʊɽʅʀʗʊɸ ʇʆ 
ʉɽʄɽʁʉʊɺɸ.mht 

 
 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 254 

 
ɿʘʜʘʯʠʪʝ ʩʘ ʦʪ ʦʙʣʘʩʪʠ ʛʝʦʛʨʘʬʠʷ, ʙʠʦʣʦʛʠʷ ʠ ʤʘʪʝʤʘʪʠʢʘ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ 

ʨʝʰʝʥʠʝ ʙʘʟʠʨʘʥʦ ʥʘ ʀʊ. ɿʘ ʚʩʷʢʘ ʠʟʧʲʣʥʝʥʘ ʧʦʜʟʘʜʘʯʘ ʦʪʙʦʨʠʪʝ ʧʦʣʫʯʘʚʘʪ 
ʧʦ 1 ʪʦʯʢʘ, ʢʨʘʡʥʦʪʦ ʢʣʘʩʠʨʘʥʝ ʩʝ ʧʦʣʫʯʘʚʘ ʩʣʝʜ ʩʙʦʨʫʚʘʥʝ ʥʘ ʪʦʯʢʠʪʝ ʦʪ 
ʚʩʠʯʢʠ ʟʘʜʘʯʠ.  
ʎʝʣʠʪʝ, ʢʦʠʪʦ ʩʘ ʧʦʩʪʘʚʝʥʠ ʩʲʟʜʘʚʘʪ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ: 

- ʫʤʝʥʠʷ ʟʘ ʧʦʜʙʦʨ ʥʘ ʠʥʬʦʨʤʘʮʠʷ  
- ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʠʟʫʯʘʚʘʥʠʪʝ ʧʨʦʛʨʘʤʠ 
- ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʩʲʙʨʘʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ 

ɺ ʛʦʨʝʥ ʢʫʨʩ, ʠʟʫʯʘʚʘʡʢʠ ʥʘʙʦʨʘ ʦʪ ʦʬʠʩ ʧʨʦʜʫʢʪʠ ʥʘ ʄʘʡʢʨʦʩʦʬʪ, 
ʫʯʝʥʠʮʠʪʝ ʟʘʧʦʯʚʘʪ ʜʘ ʧʦʩʪʘʚʷʪ ʦʩʥʦʚʠʪʝ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠ 
ʥʘʚʠʮʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 
ʈʘʙʦʪʘʪʘ ʩ ʪʷʭ ʧʨʝʜʧʦʣʘʛʘ ʟʘʩʪʲʧʚʘʥʝ ʥʘ ʩʣʝʜʥʠʪʝ ʝʣʝʤʝʥʪʠ: 
- ʩʲʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ  
- ʦʙʨʘʙʦʪʢʘ, ʩʝʣʝʢʪʠʨʘʥʝ ʠ ʦʬʦʨʤʷʥʝ ʥʘ ʜʘʥʥʠʪʝ  
- ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʢʦʥʢʨʝʪʝʥ ʩʦʬʪʫʝʨ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 
ʟʘʜʘʯʘʪʘ  
- ʝʢʠʧʥʘ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪ  
- ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪʘ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʠʜ 

ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʮʝʣʠ ʝ ʧʦʩʪʘʚʝʥʘ ʩʣʝʜʥʘʪʘ ʟʘʜʘʯʘ: ɼʘ ʩʝ 
ʥʘʧʨʘʚʷʪ ʝʣʝʢʪʨʦʥʥʠ ʚʘʨʠʘʥʪʠ ʥʘ ʠʟʙʨʘʥʘ ʪʝʤʘ ʦʪ ʤʘʪʝʨʠʘʣʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ 
ʯʫʞʜ ʝʟʠʢ, ʢʘʪʦ ʨʝʘʣʠʟʘʮʠʷʪʘ ʝ ʙʘʟʠʨʘʥʘ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪ ʠ ʷʩʥʦ 
ʦʙʦʩʦʙʷʚʘʥʝ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʦʤʦʱ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ.  
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ʈɽɸʃʀɿʀʈɸʅʀ ʊɽʉʊʆɺɽ: 

ʋʞʪʫ ʨʧ ʥʙʫʞʥʙʫʡʣʙ ï ʩʲʜʲʨʞʘ ʤʘʪʝʨʠʘʣʠ ʦʪ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ 
ʟʘ 7 ʢʣʘʩ, ʢʘʪʦ ʮʝʣʪʘ ʝ ʚ ʜʠʥʘʤʠʯʥʘ, ʜʠʩʪʘʥʮʠʦʥʥʘ ʬʦʨʤʘ ʫʯʝʥʠʮʠʪʝ ʜʘ 
ʪʝʩʪʚʘʪ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʩʠ ʟʘ ʨʘʙʦʪʘ ʩ ʘʣʛʝʙʨʠʯʝʥ ʠ ʛʝʦʤʝʪʨʠʯʝʥ 
ʤʘʪʝʨʠʘʣ, ʢʘʪʦ ʚ ʤʦʤʝʥʪʘ ʥʘ ʜʘʚʘʥʝ ʥʘ ʦʪʛʦʚʦʨ ʩʠʩʪʝʤʘʪʘ ʘʚʪʦʤʘʪʠʯʥʦ 
ʦʮʝʥʷʚʘ ʧʦʩʦʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʢʘʪʦ Ăʚʝʨʝʥò ʠʣʠ Ăʛʨʝʰʝʥò. ʊʘʢʘ ʩʝ ʧʦʩʪʠʛʘ 
ʝʬʝʢʪ ʥʘ ʩʘʤʦʢʦʥʪʨʦʣ ʠ ʩʘʤʦʧʨʦʚʝʨʢʘ ʚ ʪʝʢʫʱʠʷ ʤʦʤʝʥʪ, ʢʘʪʦ ʩʝ ʧʨʝʜʦʩʪʘʚʷ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʢʦʨʝʢʮʠʷ ʥʘ ʨʝʟʫʣʪʘʪʘ ʚ ʩʲʱʠʷ ʤʦʤʝʥʪ ʠʣʠ ʥʘ ʧʦ-ʢʲʩʝʥ ʝʪʘʧ 
ʩʣʝʜ ʧʨʝʛʣʝʜ ʥʘ ʥʝʦʙʭʦʜʠʤʠʷ ʟʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ ʪʝʦʨʝʪʠʯʝʥ 
ʤʘʪʝʨʠʘʣ ʠʣʠ ʧʦʚʪʦʨʥʦ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʘʪʘ. ʎʝʣʪʘ ʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʝʜʥʦ 
ʥʦʚʦ ʥʠʚʦ ʚ ʥʘʚʠʮʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʩʘʤʦʦʙʫʯʝʥʠʝ ʠ ʩʘʤʦʢʦʥʪʨʦʣ ʥʘ 
ʧʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ, ʢʘʢʪʦ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 
ʫʤʝʥʠʷʪʘ ʠʤ ʟʘ ʨʘʙʦʪʘ ʩ ʢʦʤʧʶʪʲʨʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʠ ʨʝʰʘʚʘʥʝ ʥʘ 
ʟʘʜʘʯʠ.  
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ʊʝʩʪ ʧʦ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ ï ʧʨʝʜʩʪʘʚʷ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʘʨʠʘʥʪ ʨʘʟʨʘʙʦʪʝʥʠ ʥʘ 
ʭʘʨʪʠʝʥ ʥʦʩʠʪʝʣ ʪʝʩʪʦʚʝ, ʧʦʢʨʠʚʘʱʠ ʛʨʘʤʘʪʠʯʝʩʢʠ, ʩʪʠʣʠʩʪʠʯʥʠ ʠ ʧʨʘʚʦʧʠʩʥʠ 
ʧʦʟʥʘʥʠʷ, ʢʘʢʪʦ ʠ ʟʥʘʥʠʷ ʦʪʥʦʩʥʦ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʠʟʨʝʯʝʥʠʝʪʦ, ʥʘʙʦʨ ʦʪ ʜʫʤʠ ʠ 
ʨʘʟʙʠʨʘʥʝ ʥʘ ʯʫʞʜ ʪʝʢʩʪ. ʇʨʠ ʧʦʧʲʣʚʘʥʝ ʥʘ ʚʩʷʢʦ ʧʦʣʝ ʦʪ ʪʝʩʪʘ ʩʝ ʦʪʯʠʪʘ 
Ăʚʝʨʝʥò ʠʣʠ Ăʛʨʝʰʝʥò ʦʪʛʦʚʦʨ ʩ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʢʦʨʝʢʮʠʷ, ʢʘʢʪʦ ʠ ʤʝʞʜʠʥʥʦ 
ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʢʨʘʡʥʠʷ ʨʝʟʫʣʪʘʪ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʚʩʠʯʢʠ ʟʘʜʘʯʠ ʦʪ ʪʝʩʪʘ. 

ʆʙʫʯʝʥʠʝ ʥʘ ʫʯʠʪʝʣʠ 

ʆʙʫʯʝʥʠʝʪʦ ʥʘ ʫʯʠʪʝʣʠ ʚʲʚ ʬʦʨʤʠʪʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 
ʧʨʝʢʚʘʣʠʬʠʢʘʮʠʠ ʝ ʪʝʤʘ ʤʥʦʛʦ ʘʢʪʫʘʣʥʘ ʠ ʢʲʤ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ. 
ʈʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʪʝʩʪʦʚʝ ʠ ʫʯʝʙʥʠ ʩʲʜʲʨʞʘʥʠʷ ʚ ʨʘʟʣʠʯʥʠ 
ʜʠʩʮʠʧʣʠʥʠ ʥʘʤʠʨʘ ʩʚʦʝʪʦ ʤʷʩʪʦ ʠ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʚ ʢʦʡʪʦ 
ʫʯʠʪʝʣʠʪʝ ʩʘ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʩʚʦʠʪʝ ʫʯʝʥʠʮʠ. ɺʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʩʘʤʦʦʙʫʯʝʥʠʝ, 
ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʝʣʝʢʪʨʦʥʥʠʪʝ ʚʘʨʠʘʥʪʠ ʥʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʪʝʩʪʦʚʝ 
ʧʨʝʜʣʘʛʘʪ ʥʝʠʟʯʝʨʧʘʝʤʠ ʚʘʨʠʘʥʪʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠ ʛʲʚʢʘʚʦ ʦʙʫʯʝʥʠʝ.  

ʎʝʣʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʚ ʢʫʨʩʦʚʝ 
ʟʘ ʫʯʠʪʝʣʠ: 

- ʧʨʦʫʯʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʤʝʪʦʜʠ  ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ  

- ʧʨʦʫʯʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʪʝʩʪʦʚʠ ʩʠʩʪʝʤʠ ʧʦ ʢʦʥʢʨʝʪʥʠʪʝ ʫʯʝʙʥʠ 
ʧʨʝʜʤʝʪʠ  

- ʤʝʪʦʜʠʯʝʩʢʦ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʟʘʜʘʯʠ ʠ ʮʝʣʠ  

- ʧʨʘʢʪʠʯʝʩʢʦ ʠ ʪʝʦʨʝʪʠʯʥʦ ʦʙʫʯʝʥʠʝ ʟʘ ʙʦʨʘʚʝʥʝ ʩʲʩ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ ʟʘ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ   

- ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʛʨʘʬʠʯʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʚʠʟʫʘʣʥʦ ʧʨʝʜʩʪʘʚʷʥʝʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜ ʧʦʪʨʝʙʠʪʝʣʷ  

- ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʩʲʙʨʘʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ  

- ʠʟʧʦʣʟʚʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʝʩʫʨʩʠ ʟʘ ʪʝʩʪʚʘʥʝ, ʦʙʫʯʝʥʠʝ ʠ ʩʘʤʦʦʙʫʯʝʥʠʝ  

- ʥʝʟʘʚʠʩʠʤʦ ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʛʝʦʛʨʘʬʩʢʦʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʫʯʝʙʥʠ ʠ ʧʦʤʦʱʥʠ ʤʘʪʝʨʠʘʣʠ 

ɺʤʝʩʪʦ ʟʘʢʣʶʯʝʥʠʝ.....  

ʋʤʝʥʠʷʪʘ ʟʘ ʙʦʨʘʚʝʥʝ ʩ ʝʣʝʢʪʨʦʥʥʠ ʩʨʝʜʩʪʚʘ ʫʣʝʩʥʷʚʘ ʜʦʩʪʲʧʘ, 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʢʪʦ ʟʘ ʣʠʯʥʠ ʮʝʣʠ, ʪʘʢʘ ʠ ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʧʨʝʜ ʰʠʨʦʢʘ ʘʫʜʠʪʦʨʠʷ. ɸʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʠʜʦʙʠʪʠ ʟʥʘʥʠʷ ʠ 
ʫʤʝʥʠʷ ʠ ʪʷʭʥʦʪʦ ʪʝʩʪʚʘʥʝ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʠʜ ʩʲʟʜʘʚʘ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ 
ʥʝʟʘʚʠʩʠʤʦʩʪ ʥʘ ʦʙʫʯʘʝʤʠʷ ʦʪ ʚʨʝʤʝ, ʫʯʠʪʝʣ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʠ ʝʜʥʦʢʨʘʪʥʦ 
ʫʧʦʪʨʝʙʠʤʠ ʤʘʪʝʨʠʘʣʥʠ ʩʨʝʜʩʪʚʘ.  
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ɸʙʩʪʨʘʢʪ: ɺ ʝʜʠʥ ʚʩʝ ʧʦ-ʩʣʦʞʝʥ ʩʚʷʪ, ʪʚʦʨʯʝʩʪʚʦʪʦ, ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʩʝ 
ʤʠʩʣʠ ʨʘʟʥʦʩʪʨʘʥʥʦ, ʢʦʤʧʣʝʢʩʥʠʪʝ ʫʤʝʥʠʷ ʠ ʧʨʠʩʧʦʩʦʙʠʤʦʩʪʪʘ ʚʝʯʝ ʩʘ ʧʦ-ʮʝʥʝʥʠ 
ʦʪ ʩʧʝʮʠʬʠʯʥʠʷ ʦʙʝʤ ʦʪ ʟʥʘʥʠʷ. ʇʨʠ ʨʘʙʦʪʘʪʘ ʚ ʝʢʠʧ ʩʝ ʠʥʪʝʥʟʠʬʠʮʠʨʘ ʥʝ ʩʘʤʦ 
ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʮʠʪʝ, ʥʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʩʘʤʠʪʝ 
ʜʝʮʘ. ɺ ʝʢʠʧʘ ʫʯʝʥʠʮʠʪʝ ʩʘ ʨʘʚʥʠ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʠʟʨʘʟʷʚʘʥʝʪʦ ʠ ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ 
ʯʫʚʩʪʚʘ ʠ ʤʥʝʥʠʷ, ʢʘʢʪʦ ʠ ʚ ʩʪʨʝʤʝʞʘ ʩʠ ʟʘ ʚʟʘʠʤʥʘ ʧʦʤʦʱ, ʨʘʟʙʠʨʘʥʝ ʠ 
ʚʲʟʧʨʠʝʤʘʥʝ, ʩʚʦʙʦʜʥʦʪʦ ʠʟʨʘʟʷʚʘʥʝ ʥʘ ʤʠʩʣʠʪʝ ʠʤ. ʈʦʣʷʪʘ ʥʘ ʫʯʠʪʝʣʷ ʩʠ ʦʩʪʘʚʘ 
ʦʩʥʦʚʥʘ. ɿʘʝʜʥʦ ʩ ʜʝʮʘʪʘ ʦʙʩʲʞʜʘ ʠ ʢʦʦʨʜʠʥʠʨʘ ʨʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʠʪʝ ʥʘ 
ʦʪʜʝʣʥʠʪʝ ʝʢʠʧʠ. ɺʘʞʥʦ ʝ ʟʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʪʘʥʝ ʥʝ ʩʘʤʦ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʜʦʙʨʘ 
ʠʣʠ ʦʪʣʠʯʥʘ ʦʮʝʥʢʘ, ʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦʪʦ ʨʝʰʘʚʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʟʘʜʘʯʘ, 
ʞʝʣʘʥʠʝʪʦ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʦʨʠʛʠʥʘʣʥʠ ʠ ʥʝʩʪʘʥʜʘʨʪʥʠ ʨʝʰʝʥʠʷ. ɼʘ ʫʤʝʝʤ ʜʘ 
ʩʣʫʰʘʤʝ, ʜʘ ʜʘʚʘʤʝ ʟʥʘʥʠʷ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʜʘ ʠʤʘʤʝ ʩʤʝʣʦʩʪʘ ʜʘ ʩʝ ʫʯʠʤ ʦʪ ʪʷʭ - 
ʪʦʚʘ ʝ ʩʲʱʥʦʩʪʘ ʥʘ ʥʘʰʘʪʘ ʨʘʙʦʪʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʨʘʙʦʪʘ ʚ ʝʢʠʧ, ʫʯʝʙʝʥ ʧʨʦʮʝʩ, ʫʯʝʥʠʮʠ, ʧʨʦʝʢʪ, ʟʥʘʥʠʷ, ʫʯʝʙʝʥ 
ʧʣʘʥ, ʨʦʣʷ ʥʘ ʫʯʠʪʝʣʷ  

ʄʣʘʜʠʪʝ ʭʦʨʘ ʚʝʯʝ ʥʝ ʤʦʛʘʪ ʜʘ ʦʯʘʢʚʘʪ, ʯʝ ʱʝ ʧʨʝʢʘʨʘʪ ʮʝʣʠʷ ʩʠ ʞʠʚʦʪ ʚ 
ʝʜʠʥ ʦʪʨʘʩʲʣ ʥʘ ʟʘʝʪʦʩʪ, ʠʣʠ ʜʦʨʠ ʥʘ ʝʜʥʦ ʤʷʩʪʦ. ʇʲʪʷ ʥʘ ʪʷʭʥʦʪʦ ʢʘʨʠʝʨʥʦ 
ʨʘʟʚʠʪʠʝ ʱʝ ʩʝ ʧʨʦʤʝʥʷ ʧʦ ʥʝʧʨʝʜʚʠʜʠʤʠ ʥʘʯʠʥʠ ʠ ʱʝ ʠʤ ʙʲʜʝ ʥʫʞʝʥ ʙʦʛʘʪ 
ʩʧʝʢʪʲʨ ʦʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩ ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ, ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ 
ʧʨʠʩʧʦʩʦʙʷʪ. ɺ ʝʜʠʥ ʚʩʝ ʧʦ-ʩʣʦʞʝʥ ʩʚʷʪ, ʪʚʦʨʯʝʩʪʚʦʪʦ, ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʩʝ 
ʤʠʩʣʠ ʨʘʟʥʦʩʪʨʘʥʥʦ, ʢʦʤʧʣʝʢʩʥʠʪʝ ʫʤʝʥʠʷ ʠ ʧʨʠʩʧʦʩʦʙʠʤʦʩʪʪʘ ʚʝʯʝ ʩʘ ʧʦ-
ʮʝʥʝʥʠ ʦʪ ʩʧʝʮʠʬʠʯʥʠʷ ʦʙʝʤ ʦʪ ʟʥʘʥʠʷ. ɼʲʣʙʦʯʠʥʘ ʥʘ ʤʠʩʣʝʥʝʪʦ, ʩʧʦʩʦʙʥʦʩʪ 
ʢʲʤ ʦʙʦʱʝʥʠʷ, ʦʨʠʛʠʥʘʣʥʦʩʪ ʥʘ ʤʠʩʣʝʥʝʪʦ (ʢʘʪʦ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʤʠʩʣʷʪ ʠ 
ʥʘʤʠʨʘʪ ʥʝʦʯʘʢʚʘʥʠ ʧʦ ʩʚʦʷ ʧʦʜʭʦʜ ʨʝʰʝʥʠʷ, ʪʘʤ ʢʲʜʝʪʦ ʥʷʤʘ ʘʣʛʦʨʠʪʤʠ), 
ʩʪʨʝʤʝʞ ʢʲʤ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʠ ʟʘʜʘʯʠʪʝ, ʢʦʠʪʦ ʩʪʦʷʪ ʧʨʝʜ ʪʷʭ, 
ʙʲʨʟʠʥʘ ʠ ʢʦʤʙʠʥʘʪʠʚʥʦʩʪʪʘ ʥʘ ʤʠʩʣʝʥʝʪʦ - ʪʦʚʘ ʩʘ ʦʩʥʦʚʥʠʪʝ ʢʘʯʝʩʪʚʘ 
ʥʝʦʙʭʦʜʠʤʠ ʥʘ ʤʣʘʜʠʪʝ ʭʦʨʘ ʟʘ ʫʩʧʝʰʥʘ ʨʝʘʣʠʟʘʮʠʷ ʚ ʞʠʚʦʪʘ.  

ʋʯʠʣʠʱʝʪʦ ʝ ʤʷʩʪʦʪʦ, ʢʲʜʝʪʦ ʜʝʮʘʪʘ ʧʨʝʢʘʨʚʘʪ ʜʚʘʥʘʜʝʩʝʪ ʛʦʜʠʥʠ ʦʪ 
ʞʠʚʦʪʘ ʩʠ. ɺ ʥʝʛʦ ʪʝ ʧʨʠʜʦʙʠʚʘʪ ʦʩʥʦʚʥʠʪʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ 
ʤʥʦʛʦ ʦʪ ʦʩʥʦʚʥʠʪʝ ʥʦʨʤʠ, ʥʘʛʣʘʩʠ ʠ ʮʝʥʥʦʩʪʠ, ʢʦʠʪʦ ʱʝ ʛʠ ʧʨʝʚʝʜʘʪ ʧʨʝʟ 
ʪʝʭʥʠʷ ʞʠʚʦʪ. ɼʦʧʲʣʚʘʡʢʠ ʢʣʶʯʦʚʘʪʘ ʨʦʣʷ ʥʘ ʨʦʜʠʪʝʣʠʪʝ, ʫʯʠʣʠʱʝʪʦ ʤʦʞʝ ʜʘ 
ʧʦʤʦʛʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʨʘʟʚʠʷʪ ʩʚʦʷ ʪʘʣʘʥʪ ʠ ʜʘ ʦʩʲʱʝʩʪʚʷʪ ʩʚʦʷ ʧʦʪʝʥʮʠʘʣ 
ʟʘ ʣʠʯʝʥ ʨʘʩʪʝʞ (ʢʘʢʪʦ ʝʤʦʮʠʦʥʘʣʝʥ, ʪʘʢʘ ʠ ʠʥʪʝʣʝʢʪʫʘʣʝʥ). ʋʯʠʣʠʱʝʪʦ 
ʪʨʷʙʚʘ ʜʘ ʜʘʚʘ ʥʝ ʩʘʤʦ ʟʥʘʥʠʷ, ʥʦ ʠ ʜʘ ʧʦʜʛʦʪʚʷ ʧʦʜʨʘʩʪʚʘʱʠʪʝ ʟʘ ʞʠʚʦʪʘ ʚ 
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ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ. ʋʯʠʣʠʱʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʛʨʘʞʜʘʥʩʢʦʪʦ ʦʙʱʝʩʪʚʦ ʦʙʫʯʘʚʘ 
ʭʦʨʘʪʘ ʥʘ ʛʨʘʞʜʘʥʩʪʚʝʥʦʩʪ, ʩʦʣʠʜʘʨʥʦʩʪ ʠ ʜʝʤʦʢʨʘʮʠʷ.  

ɺ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʦʩʦʙʝʥʘ ʧʦʧʫʣʷʨʥʦʩʪ ʜʦʙʠʚʘʪ ʛʨʫʧʘ ʤʝʪʦʜʠ 
ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʩʘʤʦʩʪʦʷʪʝʣʥʦʪʦ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʫʯʝʥʠʮʠʪʝ, ʢʲʤ 
ʫʯʝʥʝ ʯʨʝʟ ʜʝʡʩʪʚʠʝ ʠ ʝʤʦʮʠʦʥʘʣʥʦ ʧʨʝʞʠʚʷʚʘʥʝ. ʊʝʟʠ ʤʝʪʦʜʠ ʧʨʦʚʦʢʠʨʘʪ ʧʦ-
ʚʠʩʦʢʘʪʘ ʩʪʝʧʝʥ ʥʘ ʘʢʪʠʚʥʦʩʪ ʫ ʫʯʝʥʠʮʠʪʝ. ɺ ʝʜʠʥʘʜʝʩʝʪʠ ʠ ʜʚʘʥʘʜʝʩʝʪʠ ʢʣʘʩ 
ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʤʦʜʫʣ Ăʉʘʤʦʩʪʦʷʪʝʣʥʦ ʫʩʚʦʷʚʘʥʝ ʥʘ 
ʥʝʧʦʟʥʘʪ ʩʦʬʪʫʝʨò, ʫʯʝʥʠʮʠʪʝ ʩʘʤʠ ʧʦʜʙʠʨʘʪ ʧʨʦʛʨʘʤʥʠʷ ʧʨʦʜʫʢʪ, ʚʲʨʭʫ ʢʦʡʪʦ 
ʱʝ ʨʘʙʦʪʷʪ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʦʙʩʲʞʜʘʥʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷʪʘ ʩʝ ʩʲʦʙʨʘʟʷʚʘʤʝ ʠ 
ʩʲʩ ʟʥʘʥʠʷʪʘ, ʢʦʠʪʦ ʠʤʘʪ ʜʦ ʤʦʤʝʥʪʘ, - ʥʦʚʦʪʦ ʤʘʢʘʨ ʠ ʚ ʦʛʨʘʥʠʯʝʥʠ ʨʘʤʢʠ ʜʘ 
ʩʝ ʛʨʘʜʠ ʚʲʨʭʫ ʚʝʯʝ ʧʨʠʜʦʙʠʪʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. ɽʨʥʩʪ ɼʠʤʥʝʨ, ʢʘʟʚʘ: 
ñʋʯʝʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʙʫʯʘʚʘʥʠ, ʥʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʩʪʘʚʝʥʠ ʠ ʩʘʤʠ 
ʜʘ ʩʝ ʦʙʫʯʘʚʘʪò. ɺ ʜʝʚʝʪʠ ʢʣʘʩ ʧʨʝʜ ʫʯʝʥʠʮʠʪʝ ʧʦʩʪʘʚʷʤ ʝʜʥʘ ʠ ʩʲʱʘ ʟʘʜʘʯʘ, 
ʢʘʪʦ ʪʝ ʩʘʤʠ ʠʟʙʠʨʘʪ ʧʦʜʭʦʜʘ ʧʨʠ ʨʝʰʘʚʘʥʝ. ʀʟʧʦʣʟʚʘʪ ʝʜʠʥ ʧʨʦʛʨʘʤʝʥ 
ʧʦʜʫʢʪ, ʥʦ ʩʲʦʙʨʘʟʥʦ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ, ʢʦʠʪʦ ʠʤʘʪ ʨʝʘʣʠʟʘʮʠʷʪʘ ʝ 
ʨʘʟʣʠʯʥʘ. ɺʩʷʢʘ ʨʘʙʦʪʘ ʦʙʩʲʞʜʘʤʝ ʩ ʫʯʝʥʠʮʠʪʝ, - ʧʦʩʦʯʚʘʤʝ ʠʥʪʝʨʝʩʥʦʪʦ, 
ʦʨʠʛʠʥʘʣʥʦʪʦ ʚ ʧʦʜʭʦʜʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʨʝʰʝʥʠʝʪʦ ʥʘ ʧʦʩʪʘʚʝʥʠʷ ʧʨʝʜ 
ʪʷʭ ʧʨʦʙʣʝʤ, ʢʘʢʪʦ ʠ ʛʨʝʰʢʠʪʝ ʢʦʠʪʦ ʩʘ ʜʦʧʫʩʥʘʣʠ.  

ʋʩʚʦʷʚʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʦ ʥʠʚʦ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʧʨʦʜʫʢʪʠ ʟʘʩʪʲʧʝʥʠ ʚ 
ʫʯʝʙʥʠʷ ʧʣʘʥ ʟʘʚʲʨʰʚʘ ʩ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʧʨʦʝʢʪ. ʇʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ 
ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʠʪʝ ʪʚʦʨʯʝʩʢʘʪʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦʩʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʥʝ 
ʦʛʨʘʥʠʯʘʚʘʤ, ʘ ʩʝ ʩʪʨʝʤʷ ʜʘ ʷ ʧʦʦʱʨʷʚʘʤ ʠ ʨʘʟʚʠʚʘʤ. ʉʲʚʤʝʩʪʥʦʪʦ 
ʦʙʩʲʞʜʘʥʝ ʥʘ ʠʟʙʨʘʥʠʪʝ ʪʝʤʠ, ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʧʣʘʥ ʧʦ ʢʦʡʪʦ ʜʘ ʨʘʙʦʪʷʪ 
ʝʢʠʧʠʪʝ, ʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨʘ ʥʝʦʙʭʦʜʠʤ ʟʘ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʝʢʪʘ, - 
ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʜʝʮʘʪʘ ʠ ʧʦʤʘʛʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ.  

ʇʨʠ ʨʘʙʦʪʘʪʘ ʚ ʝʢʠʧ ʩʝ ʠʥʪʝʥʟʠʬʠʮʠʨʘ ʥʝ ʩʘʤʦ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ 
ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʮʠʪʝ, ʥʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʩʘʤʠʪʝ ʜʝʮʘ. ʋʯʝʥʠʮʠʪʝ 
ʩʪʘʚʘʪ ʘʢʪʠʚʥʠ ʫʯʘʩʪʥʠʮʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʤʦʛʘʪ ʜʘ ʧʨʦʤʝʥʷʪ ʥʝʛʦʚʠʷ 
ʭʦʜ ʯʨʝʟ ʩʦʙʩʪʚʝʥʠʷ ʩʠ ʦʧʠʪ ʠ ʧʨʝʞʠʚʷʚʘʥʠʷ. ɼʝʮʘʪʘ ʚ ʤʥʦʛʦ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ 
ʦʙʱʫʚʘʪ ʧʦʤʝʞʜʫ ʩʠ. ɺʩʝʢʠ ʫʯʝʥʠʢ ʝ ʩʚʦʙʦʜʝʥ ʜʘ ʪʲʨʩʠ ʠʥʬʦʨʤʘʮʠʷ ʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʠʟʙʨʘʥʠʷ ʦʪ ʥʝʛʦ ʧʘʨʪʥʴʦʨ. ʉʲʟʜʘʜʝʥʠʪʝ ʝʢʠʧʠ ʚ ʜʝʚʝʪʠ 
ʢʣʘʩ ʨʷʜʢʦ ʩʝ ʧʨʦʤʝʥʷʪ, ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʪʷʭ ʥʝ ʩʘʤʦ ʢʦʤʶʥʠʢʠʨʘʪ, ʥʦ ʠ ʩʝ 
ʜʦʧʲʣʚʘʪ. ʀʥʪʝʥʟʠʚʥʦʪʦ ʦʙʱʫʚʘʥʝ ʤʝʞʜʫ ʫʯʝʥʠʮʠʪʝ ʩʲʟʜʘʚʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ 
ʠʥʜʠʚʠʜʫʘʣʥʘ ʠʟʷʚʘ ʥʘ ʚʩʝʢʠ ʦʪ ʝʢʠʧʘ.  

ɺ ʧʨʦʮʝʩʘ ʥʘ ʨʘʙʦʪʘʪʘ ʚ ʝʢʠʧʠʪʝ ʩʝ ʠʟʛʨʘʞʜʘʪ ʦʪʥʦʰʝʥʠʷ ʦʩʥʦʚʘʥʠ ʥʘ 
ʫʥʠʚʝʨʩʘʣʥʠ ʥʦʨʤʠ ʥʘ ʝʬʝʢʪʠʚʥʦ ʦʙʱʫʚʘʥʝ ʢʘʪʦ: 

¶ ʀʩʢʨʝʥʦʩʪ, ʦʪʢʨʠʪʦʩʪ ï ʉʲʟʜʘʚʘʪ ʩʝ ʫʩʣʦʚʠʷ ʟʘ ʩʚʦʙʦʜʥʦ ʠʟʨʘʟʷʚʘʥʝ 
ʥʘ ʤʠʩʣʠʪʝ, ʚʠʞʜʘʥʠʷʪʘ ʧʦ ʨʝʰʘʚʘʥʠʷ ʧʨʦʙʣʝʤ ʦʪ ʚʩʝʢʠ ʫʯʘʩʪʥʠʢ ʚ 
ʝʢʠʧʘ. 
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¶ ʂʦʥʢʨʝʪʥʦʩʪ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦʩʪ ï ɺ ʝʢʠʧʘ ʩʝ ʨʘʙʦʪʠ ʧʦ ʢʦʥʢʨʝʪʥʠ 
ʧʨʦʙʣʝʤʠ, ʩʧʦʜʝʣʷʪ ʩʝ ʢʦʥʢʨʝʪʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ. 

¶ ɸʢʪʠʚʥʦʩʪ ʠ ʠʥʠʮʠʘʪʠʚʥʦʩʪ ï ʟʘ ʜʘ ʧʦʣʫʯʘʪ ʠʥʬʦʨʤʘʮʠʷ ʢʘʢ ʩʝ ʩʧʨʘʚʷʪ 
ʩ ʧʦʩʪʘʚʝʥʘʪʘ ʟʘʜʘʯʘ ʠ ʢʘʢ ʩʝ ʚʲʟʧʨʠʝʤʘ ʨʘʙʦʪʘʪʘ ʠʤ ʦʪ ʜʨʫʛʠʪʝ, 
ʚʩʝʢʠ ʫʯʝʥʠʢ ʦʪ ʝʢʠʧʘ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʘ ʚ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʧʨʦʝʢʪʘ, 
ʩʧʦʜʝʣʷ ʠ ʚʦʜʠ ʜʠʘʣʦʛ. 

ɺ ʠʟʛʨʘʜʝʥʠʪʝ ʝʢʠʧʠ ʫʯʝʥʠʮʠʪʝ ʩʘ ʨʘʚʥʠ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʠʟʨʘʟʷʚʘʥʝʪʦ ʠ 
ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ ʯʫʚʩʪʚʘ ʠ ʤʥʝʥʠʷ, ʢʘʢʪʦ ʠ ʚ ʩʪʨʝʤʝʞʘ ʩʠ ʟʘ ʚʟʘʠʤʥʘ ʧʦʤʦʱ, 
ʨʘʟʙʠʨʘʥʝ ʠ ʚʲʟʧʨʠʝʤʘʥʝ, ʩʚʦʙʦʜʥʦʪʦ ʠʟʨʘʟʷʚʘʥʝ ʥʘ ʤʠʩʣʠʪʝ ʠʤ. ʊʝ ʩʘ 
ʜʦʙʨʦʥʘʤʝʨʝʥʠ ʝʜʠʥ ʢʲʤ ʜʨʫʛ.  

ʈʦʣʷʪʘ ʥʘ ʫʯʠʪʝʣʷ ʩʠ ʦʩʪʘʚʘ ʦʩʥʦʚʥʘ. ɿʘʝʜʥʦ ʩ ʜʝʮʘʪʘ ʦʙʩʲʞʜʘ ʠ 
ʢʦʦʨʜʠʥʠʨʘ ʨʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʝʢʠʧʠ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʩʚʦʠʪʝ 
ʥʘʙʣʶʜʝʥʠʷ ʚ ʧʨʦʮʝʩʘ ʥʘ ʨʘʙʦʪʘʪʘ ï ʩʦʯʠ ʧʨʦʙʣʝʤʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 
ʚʲʟʥʠʢʥʘʪ ʠ ʨʘʟʛʣʝʞʜʘ ʧʲʪʷ ʟʘ ʪʝʭʥʠʪʝ ʨʝʰʝʥʠʷ. ɸʢʦ ʩʝ ʟʘʪʨʫʜʥʷʪ ʫʯʝʥʠʮʠʪʝ 
ʥʘ ʥʝʛʦ ʩʝ ʨʘʟʯʠʪʘ ʟʘ ʩʲʚʝʪ ʠ ʧʦʤʦʱ, ʜʦʨʠ ʠ ʧʨʠ ʩʧʦʨ ʧʦ ʥʷʢʦʡ ʧʨʦʙʣʝʤ. 
ʋʯʠʪʝʣʷʪ ʝ ʠʟʪʦʯʥʠʢ ʥʘ ʟʥʘʥʠʷ, ʪʦʡ ʚʝʯʝ ʝ ʨʘʙʦʪʠʣ ʧʦ ʧʦʩʪʘʚʝʥʘʪʘ ʟʘʜʘʯʘ. ʆʪ 
ʥʝʛʦ ʟʘʚʠʩʠ ʜʘ ʥʘʣʦʞʠ ʧʦʟʠʪʠʚʝʥ, ʦʧʪʠʤʠʩʪʠʯʝʥ ʜʫʭ ʧʨʠ ʨʘʙʦʪʘʪʘ. ɼʘ ʫʩʪʘʥʦʚʠ 
ʧʨʘʚʠʣʘ ʟʘ ʨʘʙʦʪʘ, ʢʦʠʪʦ ʱʝ ʜʘʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʨʘʤʢʠ ʟʘ ʦʪʥʦʰʝʥʠʷ ʚ ʝʢʠʧʠʪʝ. 
ʆʪ ʦʩʥʦʚʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʫʯʠʪʝʣʷʪ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʤʦʜʝʨʘʪʦʨ ʥʘ 
ʧʨʦʮʝʩʘ , ʝʢʩʧʝʨʪ , ʢʦʥʩʫʣʪʘʥʪ, ʦʨʛʘʥʠʟʘʪʦʨ ʢʦʡʪʦ ʦʩʠʛʫʨʷʚʘ ʧʦʜʭʦʜʷʱʘ 
ʝʤʦʮʠʦʥʘʣʥʘ ʘʪʤʦʩʬʝʨʘ.  

ʆʩʥʦʚʥʦʪʦ ʚ ʨʘʙʦʪʘʪʘ ʤʠ ʝ, - ʥʘ ʫʯʝʥʠʮʠʪʝ ʤʠ ʜʘ ʠʤ ʝ ʠʥʪʝʨʝʩʥʦ ʚ ʯʘʩ. ɼʘ 
ʠʟʧʠʪʚʘʪ ʯʫʚʩʪʚʦ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʠ ʚʤʝʩʪʦ ʫʤʦʨʘ ʚ ʢʨʘʷ ʥʘ ʯʘʩʘ ʜʘ ʩʝ 
ʟʘʙʝʣʷʟʚʘ ʝʤʦʮʠʦʥʘʣʥʘ ʧʨʠʧʦʚʜʠʛʥʘʪʦʩʪ ʠ ʞʝʣʘʥʠʝ ʟʘ ʧʦʥʘʪʘʪʲʰʥʦ ʫʯʘʩʪʠʝ ʚ 
ʨʘʙʦʪʘʪʘ ʚ ʟʘʥʷʪʠʷʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ.  

ʀʥʦʚʘʮʠʦʥʥʠʪʝ ʜʝʡʥʦʩʪʠ ʨʘʟʙʠʨʘʤ, ʢʘʪʦ ʜʝʡʥʦʩʪʠ ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ 
ʤʘʢʩʠʤʘʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʪʚʦʨʯʝʩʢʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʩʲʟʜʘʚʘʥʝ 
ʥʘ ʤʦʪʠʚʘʮʠʷ ʟʘ ʩʘʤʦʨʘʟʚʠʪʠʝ ʥʘ ʠʥʜʠʚʠʜʘ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʜʦʙʨʦʚʦʣʥʦ 
ʠʟʙʨʘʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʪʨʘʝʢʪʦʨʠʷ ʚ ʦʙʣʘʩʪʘ ʥʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʠʟʨʘʩʪʚʘʥʝ. 

ɺʘʞʥʦ ʝ ʟʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʪʘʥʝ ʥʝ ʩʘʤʦ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʜʦʙʨʘ ʠʣʠ 
ʦʪʣʠʯʥʘ ʦʮʝʥʢʘ, ʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦʪʦ ʨʝʰʘʚʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʟʘʜʘʯʘ, 
ʞʝʣʘʥʠʝʪʦ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʦʨʠʛʠʥʘʣʥʠ ʠ ʥʝʩʪʘʥʜʘʨʪʥʠ ʨʝʰʝʥʠʷ. ʋ 
ʧʦʜʨʘʩʪʚʘʱʠʪʝ ʜʘ ʩʝ ʬʦʨʤʠʨʘ ʯʫʚʩʪʚʦ ʟʘ ʩʦʙʩʪʚʝʥʦ ʜʦʩʪʡʥʩʪʚʦ, ʫʚʘʞʝʥʠʝ ʢʲʤ 
ʩʘʤʠʷ ʩʝʙʝ ʩʠ, ʪʘʢʘ ʠ ʢʲʤ ʩʘʤʦʪʦ ʫʯʝʥʝ. ɺʲʟʥʠʢʚʘʪ ʪʘʢʠʚʘ ʢʘʪʝʛʦʨʠʠ ʢʘʪʦ 
ʧʦʨʷʜʲʯʥʦʩʪ ʠ ʞʝʣʘʥʠʝ ʜʘ ʧʦʤʦʛʥʝʰ ʥʘ ʩʲʫʯʝʥʠʢʘ ʩʠ. ʈʘʟʛʦʚʦʨʠʪʝ ʩ 
ʫʯʝʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʜʠ ʚʩʠʯʢʦ ʙʝʩʝʜʠ, ʘ ʥʝ ʜʘ ʙʲʜʘʪ ʧʦʩʪʘʚʝʥʠ 
ʩʘʤʦ ʥʘ ʧʣʦʩʢʦʩʪʘ ʠʟʧʠʪʚʘʥʝ. ʆʪ ʫʯʠʪʝʣʷ ʩʝ ʠʟʠʩʢʚʘ ʜʘ ʙʲʜʝ ʪʲʨʧʝʣʠʚ, ʜʘ 
ʫʤʝʝ ʜʘ ʠʟʩʣʫʰʚʘ ʫʯʝʥʠʢʘ, ʟʘʱʦʪʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʘʰʘʪʘ ʜʝʡʥʦʩʪ ʥʝ ʩʝ 
ʧʦʣʫʯʘʚʘʪ ʚʝʜʥʘʛʘ. ɼʘ ʫʤʝʝʤ ʜʘ ʩʣʫʰʘʤʝ, ʜʘ ʚʲʟʨʘʟʷʚʘʤʝ ʢʦʛʘʪʦ ʝ 
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ʥʝʦʙʭʦʜʠʤʦ, ʜʘ ʩʝ ʦʪʧʨʘʚʷʪ ʢʲʤ ʥʘʩ ʚʲʧʨʦʩʠ ʠ ʜʘ ʦʪʛʦʚʘʨʷʤʝ ʥʘ ʪʷʭ, ʜʘ 
ʜʘʚʘʤʝ ʟʥʘʥʠʷ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʜʘ ʠʤʘʤʝ ʩʤʝʣʦʩʪʘ ʜʘ ʩʝ ʫʯʠʤ ʦʪ ʪʷʭ - ʪʦʚʘ ʝ 
ʩʲʱʥʦʩʪʘ ʥʘ ʥʘʰʘʪʘ ʨʘʙʦʪʘ.  

ʁʠʨʧʤʠʛʙʦʙ ʤʡʫʞʩʙʫʬʩʙ: 

1. ʂʦʤʫʥʠʢʘʮʠʦʥʥʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝ ʥʘ ɹʲʣʛʘʨʠʷ ʢʲʤ 
ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ 

2. ʂʦʨʘʙʣʝʚʘ ʊʘʪʴʷʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ - ʆʜʘʨʝʥʥʳʝ ʜʝʪʠ ʚ ʤʦʩʢʦʚʩʢʦʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 57 ʰʢʦʣʝ 

3. ʉʘʞʠʥ ɸʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʴʝʚʠʯ ï ʉʦʩʪʦʥʠʝ ʠʟʧʦʣʟʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʴɘʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʨʝʜʥʝʤ ʠ ʦʙʱʝʤ ʦʙʨʘʟʦʚʘʥʠʠ 
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ʈʝʟʶʤʝ. ʉʪʘʪʠʷʪʘ ʧʨʝʜʩʪʘʚʷ ʥʦʚʦʩʲʟʜʘʜʝʥʘʪʘ ʛʨʫʧʘ ĂBulgarian LaTeX Users 
Groupñ [8] ʢʘʪʦ ʯʘʩʪ ʦʪ ʩʚʝʪʦʚʥʘʪʘ ʛʨʫʧʘ TUG (TeX Users Group). ʆʯʝʨʪʘʥʠ ʩʘ 
ʦʩʥʦʚʥʠʪʝ ʠʜʝʠ, ʮʝʣʠ ʠ ʧʨʝʜʤʝʪ ʥʘ ʜʝʡʥʦʩʪ ʥʘ ʛʨʫʧʘʪʘ, ʢʘʢʪʦ ʠ ʩʨʝʜʩʪʚʘʪʘ ʠ 
ʤʝʪʦʜʠʪʝ ʟʘ ʪʷʭʥʦʪʦ ʦʩʲʱʝʩʪʚʷʚʘʥʝ. ĂBulgarian LaTeX Users Groupñ ʝ ʧʦʩʦʯʝʥʘ 
ʢʘʪʦ ʬʘʢʪʦʨ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʠʟʜʘʪʝʣʩʢʘʪʘ ʩʠʩʪʝʤʘ LaTeX ʚʲʚ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʟʥʘʥʠʝʪʦ. ʇʦʩʪʘʚʝʥ ʝ ʘʢʮʝʥʪ 
ʚʲʨʭʫ ʨʦʣʷʪʘ ʥʘ ʛʨʫʧʘʪʘ ʟʘ ʟʘʩʠʣʚʘʥʝ ʠ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʚʨʲʟʢʠʪʝ ʠ ʦʙʤʝʥʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ TeX-ʩʠʩʪʝʤʠʪʝ ʟʘ ʢʦʤʧʶʪʲʨʥʘ 
ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ ʠ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. 
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ɻʓɻɾɽɾʆʁɾ 

TeX ʝ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʲʩ ʩʧʝʮʠʘʣʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ï ʷʜʨʦ ʥʘ 
ʠʟʜʘʪʝʣʩʢʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʤʧʶʪʲʨʥʘ ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʩʲʜʲʨʞʘʱʠ 
ʬʠʛʫʨʠ, ʪʘʙʣʠʮʠ, ʬʦʨʤʫʣʠ ʠ ʜʨ. TeX [2] ʝ ʩʲʟʜʘʜʝʥ ʧʨʝʟ 1977 ʛ. ʦʪ ʠʟʚʝʩʪʥʠʷ 
ʘʤʝʨʠʢʘʥʩʢʠ ʤʘʪʝʤʘʪʠʢ ʠ ʧʨʦʛʨʘʤʠʩʪ ɼʦʥʘʣʜ ʂʥʫʪ. ʇʨʝʟ 1985 ʛ. ʃʝʩʣʠ 
ʃʘʤʧʦʨʪ ʠʟʨʘʙʦʪʚʘ ʤʘʢʨʦʧʘʢʝʪʘ  LaTeX [1], ʧʨʝʟ 1993 ʛ. ʝ  ʚʲʚʝʜʝʥ LaTeX2e, ʘ 
ʧʨʝʟ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ XX ʚʝʢ ʩʪʘʨʪʠʨʘ ʧʨʦʝʢʪʲʪ LaTeX3 ʠ ʩʝ ʚʲʚʝʞʜʘ 
ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʧʘʢʝʪʠ.  

ɺ ʥʘʰʠ ʜʥʠ ʩʲʱʝʩʪʚʫʚʘʪ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 
TeX ʟʘ ʨʘʟʣʠʯʥʠ ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʩʧʝʮʠʬʠʯʥʠ ʚʠʜʦʚʝ ʢʦʤʧʶʪʨʠ. 
ʆʙʱʦʪʦ ʤʝʞʜʫ ʚʩʠʯʢʠ ʪʷʭ ʝ, ʯʝ ʧʦʪʨʝʙʠʪʝʣʷʪ ʩʲʟʜʘʚʘ ʦʙʠʢʥʦʚʝʥ ʪʝʢʩʪʦʚ ʬʘʡʣ, 
ʩʲʜʲʨʞʘʱ ʢʘʢʪʦ ʪʝʢʩʪʘ ʥʘ ʜʦʢʫʤʝʥʪʘ, ʪʘʢʘ ʠ ʢʦʤʘʥʜʠ ʟʘ ʬʦʨʤʘʪʠʨʘʥʝʪʦ ʤʫ, 
ʩʣʝʜ ʢʦʝʪʦ ʪʦʟʠ ʩʦʨʩ-ʬʘʡʣ ʩʝ ʦʙʨʘʙʦʪʚʘ. ʇʨʠ ʫʩʧʝʰʥʘ ʢʦʤʧʠʣʘʮʠʷ ʩʝ 
ʧʦʣʫʯʘʚʘ ʬʘʡʣ, ʛʦʪʦʚ ʟʘ ʦʪʧʝʯʘʪʚʘʥʝ ʠʣʠ ʟʘ ʯʝʪʝʥʝ ʥʘ ʢʦʤʧʶʪʲʨʝʥ ʤʦʥʠʪʦʨ. 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʦʮʝʩʦʨʠʪʝ WYSIWYG (What you see is what you get), 
ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪ ʚ TeX-ʩʠʩʪʝʤʠʪʝ ʧʦʟʚʦʣʷʚʘ ʥʘ ʘʚʪʦʨʘ 
ʜʘ ʦʩʚʦʙʦʜʠ ʤʠʩʲʣʪʘ ʩʠ ʦʪ ʪʦʚʘ ʢʘʢ ʪʦʯʥʦ ʜʘ ʨʘʟʧʦʣʦʞʠ ʤʘʪʝʨʠʘʣʘ ʥʘ 
ʩʪʨʘʥʠʮʘʪʘ ʠ ʚʤʝʩʪʦ ʪʦʚʘ ʜʘ ʩʝ ʟʘʜʲʣʙʦʯʠ ʚ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʥʝʛʦʚʘʪʘ 
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ʩʪʨʫʢʪʫʨʘ. ʌʫʥʢʮʠʠʪʝ ʥʘ ʜʠʟʘʡʥʝʨ ʠ ʪʝʭʥʠʯʝʩʢʠ ʠʟʧʲʣʥʠʪʝʣ ʩʝ ʧʦʝʤʘʪ ʠʟʮʷʣʦ 
ʦʪ ʧʨʦʛʨʘʤʘʪʘ TeX.  

ʈʝʜʠʮʘ ʩʚʝʪʦʚʥʦʠʟʚʝʩʪʥʠ ʥʘʫʯʥʠ ʠʟʜʘʪʝʣʩʪʚʘ ʠ ʩʧʠʩʘʥʠʷ ʩʘ ʩʲʟʜʘʣʠ  
ʩʦʙʩʪʚʝʥʠ ʩʧʝʮʠʬʠʯʥʠ TeX-ʩʪʠʣʦʚʝ ʟʘ ʬʦʨʤʘʪʠʨʘʥʝ ʠ ʠʟʠʩʢʚʘʪ ʦʪ ʘʚʪʦʨʠʪʝ ʜʘ 
ʧʦʜʛʦʪʚʷʪ ʩʚʦʠʪʝ ʢʥʠʛʠ ʠ ʩʪʘʪʠʠ ʩ TeX. ʆʙʱʦʧʨʠʟʥʘʪʦ ʝ ʤʥʝʥʠʝʪʦ, ʯʝ TeX 
ʦʧʨʝʜʝʣʷ ʩʪʘʥʜʘʨʪ, ʢʲʤ ʢʦʡʪʦ ʩʝ ʦʧʠʪʚʘʪ ʜʘ ʩʝ ʜʦʙʣʠʞʘʪ ʦʩʪʘʥʘʣʠʪʝ 
ʧʝʨʩʦʥʘʣʥʠ ʠʟʜʘʪʝʣʩʢʠ ʩʠʩʪʝʤʠ.    

ʉʠʩʪʝʤʠʪʝ TeX ʩʘ ʩ ʦʪʚʦʨʝʥ ʢʦʜ. ʉʚʦʙʦʜʥʦ ʜʦʩʪʲʧʥʠ ʚ ʩʚʝʪʦʚʥʦʪʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʘ ʚʩʠʯʢʠ ʨʝʩʫʨʩʠ, ʧʨʠʜʨʫʞʝʥʠ ʩ ʧʦʜʨʦʙʥʘ 
ʜʦʢʫʤʝʥʪʘʮʠʷ. ɺʩʝʢʠ ʤʦʞʝ ʢʘʢʪʦ ʜʘ ʛʠ ʠʟʧʦʣʟʚʘ, ʪʘʢʘ ʠ ʜʘ ʩʲʟʜʘʚʘ ʠ ʧʫʙʣʠʢʫʚʘ 
ʩʦʙʩʪʚʝʥʠ ʩʪʠʣʦʚʝ ʠ ʧʘʢʝʪʠ, ʩʧʘʟʚʘʡʢʠ ʦʧʨʝʜʝʣʝʥʠ ʧʨʘʚʠʣʘ. ʊʘʟʠ ʩʚʦʙʦʜʘ 
ʦʩʠʛʫʨʷʚʘ ʙʣʘʛʦʧʨʠʷʪʥʠ ʫʩʣʦʚʠʷ ʟʘ ʙʫʨʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ TeX ʚ 
ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ. ɽʞʝʜʥʝʚʥʦ ʩʝ ʧʫʙʣʠʢʫʚʘʪ [6] ʥʦʚʠ ʧʘʢʝʪʠ, ʨʘʟʰʠʨʷʚʘʱʠ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʠʩʪʝʤʘʪʘ, ʥʦʚʠ ʰʨʠʬʪʦʚʝ ʠ ʩʪʠʣʦʚʝ. TeX-ʧʨʦʛʨʘʤʠʩʪʠ ʠ 
ʧʦʪʨʝʙʠʪʝʣʠ ʩʝ ʦʙʝʜʠʥʷʚʘʪ ʚ ʛʨʫʧʠ, ʧʨʦʚʝʞʜʘʪ ʩʝ ʩʝʤʠʥʘʨʠ ʠ ʢʦʥʬʝʨʝʥʮʠʠ. 

1. ʁʠʨʧʤʠʛʙʦʞ ʦʙ ʋʞʎ-ʪʡʪʫʞʥʡʫʞ ʛ ɺʳʤʜʙʩʡʸ 

ʉʠʩʪʝʤʠʪʝ TeX ʩe ʠʟʧʦʣʟʚʘʪ ʚ ʥʘʫʯʥʠʪʝ ʩʨʝʜʠ ʚ ɹʲʣʛʘʨʠʷ ʦʪ 80-ʪʝ ʛʦʜʠʥʠ 
ʥʘ XX ʚʝʢ ï ʦʪʥʘʯʘʣʦ ʧʦʜ DOS, ʘ ʚ ʢʨʘʷ ʥʘ XX ʚʝʢ ʠ ʧʦʜ OS Windows ʠ Linux. 
ʀʟʪʦʯʥʠʮʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ TeX ʚ ʥʘʯʘʣʦʪʦ ʩʘ [2] ʠ ʠʟʜʘʥʠʝ ʥʘ [1] ʦʪ 1985 ʛ, ʘ 
ʧʦ-ʢʲʩʥʦ ï ʧʲʨʚʠʪʝ ʠʟʜʘʥʠʷ ʥʘ [3], [4], [5] ʠ ʪʝʭʥʠ ʧʨʝʚʦʜʠ ʥʘ ʨʫʩʢʠ ʝʟʠʢ.  

ʉ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʠ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʀʥʪʝʨʥʝʪ- 
ʢʦʤʫʥʠʢʘʮʠʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʟʘʩʠʣʚʘ ʠ ʠʥʪʝʨʝʩʲʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʢʲʤ TeX. 
ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ TeX-ʩʠʩʪʝʤʠʪʝ ʚ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʩʝ ʠʥʠʮʠʠʨʘ ʦʪ  ʩʘʤʠʪʝ 
ʧʦʪʨʝʙʠʪʝʣʠ, ʢʘʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʩʘ ʧʨʝʜʠʤʥʦ ʨʝʩʫʨʩʠ ʠ 
ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʘʥʛʣʠʡʩʢʠ, ʥʝʤʩʢʠ ʠ ʬʨʝʥʩʢʠ ʝʟʠʢ ʦʪ ʘʨʭʠʚʘ [6] ʠʣʠ ʦʪ 
ʜʠʩʪʨʠʙʫʪʠʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʘʪʘ ʠʟʜʘʪʝʣʩʢʘ ʩʠʩʪʝʤʘ. ʃʠʪʝʨʘʪʫʨʘʪʘ ʥʘ ʙʲʣʛʘʨʩʢʠ 
ʝʟʠʢ ʝ ʥʝʜʦʩʪʘʪʲʯʥʘ [7].  

ʉʠʩʪʝʤʘʪʘ TeX ʩʝ ʠʟʫʯʘʚʘ ʩʣʘʙʦ ʚ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʘ. ɺ ʩʨʝʜʥʦʪʦ 
ʦʙʨʘʟʦʚʘʥʠʝ ʪʘʢʦʚʘ ʦʙʫʯʝʥʠʝ ʥʷʤʘ, ʩ ʜʚʝ ʠʟʢʣʶʯʝʥʠʷ: ʰʢʦʣʘ ʟʘ ʠʟʚʲʥʢʣʘʩʥʘ 
ʨʘʙʦʪʘ ʩ ʫʯʝʥʠʮʠ ʦʪ ʛʨʘʜ ʈʫʩʝ, ʫʯʘʩʪʚʘʣʠ ʩ ʨʝʬʝʨʘʪʠ ʚ ʤʝʨʦʧʨʠʷʪʠʷʪʘ ʥʘ 
ʋʯʝʥʠʯʝʩʢʠʷ ʠʥʩʪʠʪʫʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʢʫʨʩ ʟʘ ʫʯʝʥʠʮʠ ʚ ʅʇʄɻ 
Ăɸʢʘʜ. ʃ.ʏʘʢʘʣʦʚñ. ɺ ʉʦʬʠʡʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ ʩʠʩʪʝʤʘʪʘ 
LaTeX ʩʝ ʧʨʝʧʦʜʘʚʘ ʢʘʪʦ ʠʟʙʠʨʘʝʤʘ ʜʠʩʮʠʧʣʠʥʘ ʟʘ ʩʪʫʜʝʥʪʠ  ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ 
ʠʥʬʦʨʤʘʪʠʢʘ. ɺ ʈʫʩʝʥʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ ʠʤʘ ʥʷʢʦʣʢʦ ʫʯʝʙʥʠ 
LaTeX-ʧʨʦʛʨʘʤʠ ʟʘ ʩʪʫʜʝʥʪʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ, ʩʪʝʧʝʥ Ăʙʘʢʘʣʘʚʲʨñ ʠ 
Ăʤʘʛʠʩʪʲʨñ. ʅʷʤʘ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʢʦʤʧʝʪʝʥʮʠʠ ʧʦ ʩʠʩʪʝʤʘʪʘ TeX ʟʘ ʜʦʢʪʦʨʘʥʪʠ, 
ʜʦʢʪʦʨʠ ʠ ʟʘ ʟʘʝʤʘʥʝ ʥʘ ʘʢʘʜʝʤʠʯʥʠ ʜʣʲʞʥʦʩʪʠ, ʥʦ ʥʘʣʠʯʠʝʪʦ ʥʘ ʪʝʟʠ ʟʥʘʥʠʷ 
ʠ ʦʧʠʪ ʩʘ ʥʫʞʥʠ ʧʨʠ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʩʪʘʪʠʠ ʚ ʝʣʠʪʥʠ ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʷ.    

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʩʠʩʪʝʤʘʪʘ LaTeX ʦʪʛʦʚʘʨʷ ʚ ʧʲʣʥʘ ʩʪʝʧʝʥ ʥʘ ʥʫʞʜʠʪʝ ʠ 
ʝʩʪʝʪʠʯʝʩʢʠʷ ʚʢʫʩ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʝʥʠʮʠ, ʩʪʫʜʝʥʪʠ ʠ ʥʘʫʯʥʠ ʨʘʙʦʪʥʠʮʠ ʠ ʩʝ 
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ʠʟʧʦʣʟʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʲʚ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʟʥʘʥʠʝʪʦ. ʊʦʚʘ ʥʘʣʘʛʘ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ TeX-
ʩʠʩʪʝʤʠʪʝ ʚ ɹʲʣʛʘʨʠʷ.    

2. ʊʳʠʝʙʛʙʦʞ ʦʙ ɺʳʤʜʙʩʪʣʙʫʙ ʜʩʬʨʙ ʦʙ ʨʧʫʩʞʚʡʫʞʤʡʫʞ ʦʙ ʡʠʝʙʫʞʤʪʣʙʫʙ 
ʪʡʪʫʞʥʙ LaTeX 

ɹʲʣʛʘʨʩʢʘʪʘ ʛʨʫʧʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʠʟʜʘʪʝʣʩʢʘʪʘ ʩʠʩʪʝʤʘ LaTeX [8] ʝ 
ʩʲʟʜʘʜʝʥʘ ʥʘ 11.02.2010 ʛ. ʢʘʪʦ Google-ʛʨʫʧʘ ʧʦ ʠʜʝʷ ʥʘ ʉʪʝʬʢʘ ʂʘʨʘʢʦʣʝʚʘ ʠ 
ʄʘʨʠʘʥʘ ɺʝʣʠʥʦʚʘ. ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʪʘʟʠ ʠʥʠʮʠʘʪʠʚʘ ʝ  ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ 
ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʟʜʘʪʝʣʩʢʠ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ TeX ʩʨʝʜ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʩʲʟʜʘʪʝʣʠʪʝ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ, ʙʝʟ ʦʛʣʝʜ ʥʘ ʧʦʣ, 
ʚʲʟʨʘʩʪ, ʨʝʣʠʛʠʦʟʥʘ ʠ ʝʪʥʠʯʝʩʢʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪ. ɺ ʝʣʝʢʪʨʦʥʥʘʪʘ ʩʪʨʘʥʠʮʘ ʥʘ 
ʛʨʫʧʘʪʘ ʩʝ ʧʠʰʝ ʥʘ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ ʩ ʙʲʣʛʘʨʩʢʘʪʘ ʘʟʙʫʢʘ.  

ʈʩʞʝʥʞʫ ʦʙ ʝʞʢʦʧʪʫ  

¶ ʀʟʫʯʘʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʟʜʘʪʝʣʩʢʠʪʝ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ 
ʧʨʦʛʨʘʤʘʪʘ TeX;   

¶ ʉʲʟʜʘʚʘʥʝ, ʩʲʙʠʨʘʥʝ, ʩʲʭʨʘʥʝʥʠʝ, ʦʙʨʘʙʦʪʚʘʥʝ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 
ʥʝʬʦʨʤʘʣʥʦ ʧʦʟʥʘʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ TeX  ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʷ 
ʩʠʩʪʝʤʠ;    

¶ ʇʦʚʠʰʘʚʘʥʝ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ TeX ʠ 
ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʷ ʩʠʩʪʝʤʠ;   

¶ ʇʨʠʣʘʛʘʥʝ ʠ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʠʟʜʘʪʝʣʩʢʘʪʘ ʩʠʩʪʝʤʘ LaTeX, ʚʲʚ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʟʥʘʥʠʝʪʦ, ʟʘ ʨʘʟʚʠʪʠʝ 
ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ;   

¶ ɿʘʩʠʣʚʘʥʝ ʠ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʚʨʲʟʢʠʪʝ ʠ ʦʙʤʝʥʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 
TeX;  

¶ ʈʘʟʚʠʚʘʥʝ ʥʘ ʥʘʫʯʥʘ, ʧʨʠʣʦʞʥʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʩʠʩʪʝʤʠʪʝ ʟʘ ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ TeX;  

¶ ʆʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʯʣʝʥʦʚʝʪʝ ʥʘ ʛʨʫʧʘʪʘ ʫ ʥʘʩ ʠ ʧʦ ʩʚʝʪʘ;  

¶ ʀʟʨʘʙʦʪʚʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʚʳʤʜʙʩʪʣʡ ʞʠʡʣ ʟʘ ʤʥʦʞʝʩʪʚʦ LaTeX-
ʧʘʢʝʪʠ ʠ ʧʫʙʣʠʢʫʚʘʥʝʪʦ ʠӡ ʟʘ ʦʙʱʦ ʧʦʣʟʚʘʥʝ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ;  

¶ ʇʨʠʚʣʠʯʘʥʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʩ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʥʘ ʦʧʛʡ 
ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʩʠʩʪʝʤʘʪʘ LaTeX.     

ʐʤʞʦʪʫʛʧ  

¶ ʏʣʝʥʦʚʝ ʥʘ ʛʨʫʧʘʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʚʩʠʯʢʠ ʙʲʣʛʘʨʩʢʠ ʠ ʯʫʞʜʝʩʪʨʘʥʥʠ 
ʬʠʟʠʯʝʩʢʠ ʣʠʮʘ, ʢʦʠʪʦ ʩʧʦʜʝʣʷʪ ʮʝʣʠʪʝ ʠ ʩʘ ʘʥʛʘʞʠʨʘʥʠ ʩ ʧʨʝʜʤʝʪʘ ʥʘ 
ʜʝʡʥʦʩʪ ʥʘ ʛʨʫʧʘʪʘ; 

¶ ʏʣʝʥ ʥʘ ʛʨʫʧʘʪʘ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʬʠʟʠʯʝʩʢʦ ʣʠʮʝ ʩ ʝʣʝʢʪʨʦʥʝʥ ʘʜʨʝʩ, ʢʦʝʪʦ  
ʦʪ ʩʪʨʘʥʠʮʘʪʘ ʥʘ ʛʨʫʧʘʪʘ ʢʘʥʜʠʜʘʪʩʪʚʘ ʟʘ ʯʣʝʥʩʪʚʦ;   
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¶ ɸʜʤʠʥʠʩʪʨʘʪʦʨʠʪʝ ʠ ʯʣʝʥʦʚʝʪʝ ʥʘ ʛʨʫʧʘʪʘ ʤʦʛʘʪ ʜʘ ʠʟʧʨʘʱʘʪ ʧʦʢʘʥʠ ʟʘ 
ʯʣʝʥʩʪʚʦ ʥʘ ʜʨʫʛʠ ʬʠʟʠʯʝʩʢʠ ʣʠʮʘ ʥʘ ʝʣʝʢʪʨʦʥʥʠʷ ʠʤ ʘʜʨʝʩ;  

¶ ʏʣʝʥʩʪʚʦʪʦ ʚ ʛʨʫʧʘʪʘ ʝ ʙʝʟʧʣʘʪʥʦ ʠ ʜʦʙʨʦʚʦʣʥʦ;  

¶ ʏʣʝʥʦʚʝʪʝ ʪʨʷʙʚʘ ʜʘ ʫʯʘʩʪʚʘʪ ʘʢʪʠʚʥʦ ʚ ʜʝʡʥʦʩʪʪʘ ʥʘ ʛʨʫʧʘʪʘ ʠ ʜʘ 
ʩʲʜʝʡʩʪʚʘʪ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ ʠӡ;  

¶ ʏʣʝʥʦʚʝʪʝ ʤʦʛʘʪ ʜʘ ʫʯʘʩʪʚʘʪ ʚ TeX-ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʛʨʫʧʠ ʚ ʜʨʫʛʠ ʩʪʨʘʥʠ;  

¶ ʏʣʝʥʦʚʝʪʝ ʤʦʛʘʪ ʜʘ ʧʨʝʜʣʘʛʘʪ ʥʦʚʠ ʜʝʡʥʦʩʪʠ ʠ ʤʝʪʦʜʠ ʟʘ ʪʷʭʥʦʪʦ 
ʦʩʲʱʝʩʪʚʷʚʘʥʝ;  

¶ ʅʘʩʪʦʷʱ ʯʣʝʥ ʤʦʞʝ ʜʘ ʥʘʧʫʩʥʝ ʜʦʙʨʦʚʦʣʥʦ ʛʨʫʧʘʪʘ;  

¶ ɸʢʦ ʥʘʩʪʦʷʱ ʯʣʝʥ ʧʫʙʣʠʢʫʚʘ ʥʝʮʝʥʟʫʨʥʠ ʤʘʪʝʨʠʘʣʠ ʠʣʠ ʨʝʩʫʨʩʠ, ʢʦʠʪʦ ʥʝ 
ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʨʝʜʤʝʪʘ ʥʘ ʜʝʡʥʦʩʪ ʥʘ ʛʨʫʧʘʪʘ, ʠʣʠ ʘʢʦ ʩ ʜʝʡʩʪʚʠʷʪʘ ʠ 
ʧʦʚʝʜʝʥʠʝʪʦ ʩʠ ʫʨʦʥʚʘ ʧʨʝʩʪʠʞʘ ʥʘ ʛʨʫʧʘʪʘ, ʩʝ ʧʨʝʢʨʘʪʷʚʘ ʥʝʛʦʚʦʪʦ 
ʯʣʝʥʩʪʚʦ. 

3. ɺʳʤʜʙʩʪʣʙʫʙ ʜʩʬʨʙ ʦʙ ʨʧʫʩʞʚʡʫʞʤʡʫʞ ʦʙ ʡʠʝʙʫʞʤʪʣʙʫʙ ʪʡʪʫʞʥʙ 
LaTeX ð   h ʙʪʫ ʧʫ ʪʛʞʫʧʛʦʙʫʙ ʥʩʞʟʙ ʦʙ TeX User Groups  

ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʩʲʱʝʩʪʚʫʚʘʪ ʦʢʦʣʦ ʪʨʠʜʝʩʝʪ ʣʦʢʘʣʥʠ  ʧʦʪʨʝʙʠʪʝʣʩʢʠ 
ʛʨʫʧʠ ʠ ʝʜʥʘ ʠʥʪʝʨʥʘʮʠʦʥʘʣʥʘ ʛʨʫʧʘ ï TeX Users Group www.tug.org.  

ʏʣʝʥʩʪʚʦʪʦ  ʚ ʠʥʪʝʨʥʘʮʠʦʥʘʣʥʘʪʘ ʛʨʫʧʘ ʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʣʦʢʘʣʥʠʪʝ ʪʘʢʠʚʘ 
ʝ ʦʙʚʲʨʟʘʥʦ ʩ ʯʣʝʥʩʢʠ ʚʥʦʩ. ɺʩʷʢʘ ʥʦʚʘ ʧʦʪʨʝʙʠʪʝʣʩʢʘ ʛʨʫʧʘ ʨʝʛʠʩʪʨʠʨʘ 
ʩʲʟʜʘʚʘʥʝʪʦ ʩʠ ʠ ʧʦʣʫʯʘʚʘ ʫʥʠʢʘʣʝʥ ʢʦʜ ʟʘ ʜʦʩʪʲʧ ʚ ʙʘʟʘ ʜʘʥʥʠ, ʢʦʷʪʦ ʩʝ 
ʦʙʥʦʚʷʚʘ ʩʠʩʪʝʤʥʦ ʥʘ ʘʜʨʝʩ http://www.ntg.nl/lug/index.html.   

ɼʝʡʥʦʩʪʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʛʨʫʧʠ ʧʦ ʩʚʝʪʘ ʚʢʣʶʯʚʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʝʣʝʢʪʨʦʥʥʘ ʩʪʨʘʥʠʮʘ ʩ ʘʢʪʫʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʦʚʝʞʜʘʥʝ ʥʘ 
ʦʙʫʯʝʥʠʷ ʠ ʩʝʤʠʥʘʨʠ, ʢʦʥʬʝʨʝʥʮʠʠ, ʠʟʜʘʚʘʥʝ ʥʘ ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʷ ʠ ʢʥʠʛʠ, 
ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʣʝʢʮʠʠ ʧʦ ʧʦʢʘʥʘ, ʜʦʩʪʘʚʢʘ ʥʘ ʢʥʠʛʠ, ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪʠ ʠ ʜʨ.  

ʅʘʡ-ʥʘʧʨʝʜʥʘʣʠʪʝ ʛʨʫʧʠ ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʩʘ:  

¶ www.tug.org ï ʉʚʝʪʦʚʥʘʪʘ ʛʨʫʧʘ TUG (TeX Users Group); 

¶ http://www.ctex.org/HomePage ï ʂʠʪʘʡʩʢʘʪʘ ʛʨʫʧʘ; 

¶ http://www.cstug.cz/,http://www.cstug.cz/index.eng.html ï ʛʨʫʧʘʪʘ ʥʘ 
ʏʝʭʠʷ.  ʈʘʙʦʪʷʪ ʘʢʪʠʚʥʦ ʠ ʮʝʣʝʥʘʩʦʯʝʥʦ ʩ ʤʣʘʜʠ ʭʦʨʘ; 

¶ http://www.dante.de/ ï ɻʝʨʤʘʥʩʢʘʪʘ ʛʨʫʧʘ. ʃʠʜʝʨʠʪʝ ʚ ʪʘʟʠ ʦʙʣʘʩʪ! 
ʇʦʜʜʲʨʞʘʥʝʪʦ ʥʘ TeX-ʩʠʩʪʝʤʠʪʝ ʩʝ ʨʲʢʦʚʦʜʠ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʦʪ 
ʌʨʘʥʢ ʄʠʪʪʝʣʙʘʭ; ʍʝʨʙʝʨʪ ɺʦʩʩ  ʨʘʟʚʠʚʘ ʬʘʤʠʣʠʷʪʘ PSTricks ʟʘ 
ʠʟʦʙʨʘʟʷʚʘʥʝ ʥʘ PostScript ʛʨʘʬʠʢʠ http://tug.org/PSTricks/main.cgi; ʊʠʣ 
ʊʘʥʪʘʫ ʝ ʘʚʪʦʨ ʥʘ ʤʦʜʝʨʥʠʪʝ ʧʘʢʝʪʠ ʟʘ ʧʨʝʟʝʥʪʘʮʠʷ (beamer) ʠ ʛʨʘʬʠʢʘ 
(PGF TikZ). 

¶ http://www.tug.dk/ ï ʛʨʫʧʘ ʥʘ ɼʘʥʠʷ; 

http://www.tug.org/
http://www.ntg.nl/lug/index.html
http://www.tug.org/
http://www.ctex.org/HomePage
http://www.cstug.cz/
http://www.cstug.cz/index.eng.html
http://www.dante.de/
http://tug.org/PSTricks/main.cgi
http://www.tug.dk/
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¶ http://www.gutenberg.eu.org/texetlatex/ ï ʌʨʘʥʮʠʷ. ʈʘʟʨʘʙʦʪʚʘʪ ʤʥʦʛʦ 
ʢʨʘʩʠʚʠ  ʧʘʢʝʪʠ ʟʘ ʪʨʠʤʝʨʥʘ ʛʨʘʬʠʢʘ; 

¶ http://www.tug.org.in/  ï ʛʨʫʧʘ ʥʘ ʀʥʜʠʷ. ʉʲʟʜʘʪʝʣʠ ʥʘ ʥʦʚʠ ʧʘʢʝʪʠ ʠ 
ʨʲʢʦʚʦʜʩʪʚʘ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ; 

¶ http://www.guit.sssup.it/ ï  ʀʪʘʣʠʷ. ɼʦʙʨʝ ʦʨʛʘʥʠʟʠʨʘʥ ʠ ʢʨʘʩʠʚ ʩʘʡʪ; 

¶ http://www.ktug.or.kr/ ï ʂʦʨʝʷ. ʇʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʩʪʨʘʥʠʮʘʪʘ; 

¶ http://www.ntg.nl/index.html ï ʍʦʣʘʥʜʠʷ. ʆʨʛʘʥʠʟʘʪʦʨʠ ʩ ʤʥʦʛʦ ʠʜʝʠ;  

¶ http://www.gust.org.pl/ ï ʇʦʣʘh; 

¶ http://uk.tug.org/ ï ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ. 

ʀɹʃʄʗʐɾʆʁɾ 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʛʨʫʧʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʧʨʦʛʨʘʤʥʘʪʘ 
ʠʟʜʘʪʝʣʩʢʘ ʩʠʩʪʝʤʘ LaTeX [8] ʝ ʩʘʤʦ ʥʘʯʘʣʦ ʥʘ ʜʝʡʥʦʩʪʪʘ ʧʦ ʦʙʝʜʠʥʷʚʘʥʝ, 
ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ 
ʠʟʜʘʪʝʣʩʢʘʪʘ ʩʠʩʪʝʤʘ LaTeX ʚʲʚ ʚʩʠʯʢʠ ʥʘʫʯʥʠ ʦʙʣʘʩʪʠ ï ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ 
ʢʦʥʬʝʨʝʥʮʠʠ, ʩʝʤʠʥʘʨʠ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʘ ʩʪʨʘʥʠʮʘ ʩ ʧʲʣʥʘ ʠ 
ʘʢʪʫʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ.    
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ʈʉɾʈʇɽɹɻɹʆɾʋʇ ʆɹ ʁʆʍʇʉʅɹʋʁʃɹ: ʊʈɾʏʁʍʁʃɹ ʁ ɹʄʋɾʉʆɹʋʁɻʁ 

ɹʦʡʢʦ ɹʘʥʯʝʚ 

ʀʥʩʪʠʪʫʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ï ɹɸʅ 
boykobb@gmail.com 

ʈʝʟʶʤʝ. ɺ ʪʦʟʠ ʪʝʢʩʪ ʩʝ ʦʙʩʲʞʜʘʪ ʚʲʟʤʦʞʥʠ ʚʘʨʠʘʥʪʠ ʥʘ ʪʦʚʘ, ʢʦʝʪʦ ʩʝ 
ʧʨʝʧʦʜʘʚʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ʉʪʘʚʘ ʜʫʤʘ ʛʣʘʚʥʦ ʟʘ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ, ʥʦ ʩʤʷʪʘʤ, ʯʝ 
ʠʟʣʦʞʝʥʠʪʝ ʠʜʝʠ ʩʘ ʧʨʠʣʦʞʠʤʠ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʠ ʥʘ ʧʦ-ʤʣʘʜʠ ʫʯʝʥʠʮʠ, ʠ ʥʘ 
ʩʪʫʜʝʥʪʠ: ʦʙʩʲʞʜʘʥʝʪʦ ʟʘʩʷʛʘ ʩʘʤʘʪʘ ʩʲʱʠʥʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠ ʜʦʥʷʢʲʜʝ ʥʘ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʢʘʪʦ ʬʫʥʜʘʤʝʥʪʘʣʥʘ ʜʠʩʮʠʧʣʠʥʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʠʥʬʦʨʤʘʪʠʢʘ, ʝʟʠʮʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ 

ʁʦʭʧʩʥʙʫʡʣʙʫʙ ʣʙʫʧ ʨʩʞʝʥʞʫ ʦʙ ʨʩʞʨʧʝʙʛʙʦʞ. ʊʩʙʛʦʞʦʡʞ ʪ 
ʥʙʫʞʥʙʫʡʣʙʫʙ 

ʇʦ ʤʝʪʦʜ, ʦʙʱʥʦʩʪ ʥʘ ʧʦʜʭʦʜʘ ʠ ʩʪʝʧʝʥ ʥʘ ʘʙʩʪʨʘʢʪʥʦʩʪ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʩʝ 
ʨʦʜʝʝ ʩ ʤʘʪʝʤʘʪʠʢʘʪʘ. ʉʭʦʜʩʪʚʦʪʦ ʤʝʞʜʫ ʜʚʝʪʝ ʩʝ ʧʨʦʷʚʷʚʘ ʠ ʚ ʥʘʯʠʥʘ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʠʤ. ʂʘʢʪʦ ʤʘʪʝʤʘʪʠʢʘʪʘ ʚ ʫʯʠʣʠʱʝ ʩʝ ʧʨʝʧʦʜʘʚʘ ʯʨʝʟ 
ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ, ʪʘʢʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʩʝ ʧʨʝʧʦʜʘʚʘ ʥʘʡ-ʚʝʯʝ ʯʨʝʟ 
ʧʨʦʛʨʘʤʠʨʘʥʝ. ʅʘʨʝʜ ʩ ʪʦʚʘ ʩʘ ʥʘʣʠʮʝ ʠ ʦʧʨʝʜʝʣʝʥʠ ʨʘʟʣʠʢʠ, ʥʘ ʢʦʠʪʦ ʪʨʷʙʚʘ 
ʜʘ ʦʙʲʨʥʝʤ ʚʥʠʤʘʥʠʝ: ʪʝ ʩʘ ʝʜʥʦ ʦʪ ʩʨʝʜʩʪʚʘʪʘ ʜʘ ʧʦʣʫʯʠʤ ʧʦ-̫ ʩʥʘ ʧʨʝʜʩʪʘʚʘ 
ʢʘʢʚʦ ʪʨʷʙʚʘ ʜʘ ʮʝʣʠ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʢʘʢʚʦ ʜʘ ʙʲʜʝ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʤʫ. 

ʋʯʠʣʠʱʥʘʪʘ ʤʘʪʝʤʘʪʠʢʘ, ʦʧʨʘʚʜʘʥʦ ʠʣʠ ʥʝ, ʩʝ ʧʨʠʜʲʨʞʘ ʢʲʤ ʜʚʝ ʠʟʙʨʘʥʠ 
ʦʙʣʘʩʪʠ ï ʛʝʦʤʝʪʨʠʷ (ʩʚʦʡʩʪʚʘʪʘ ʠ ʦʪʥʦʰʝʥʠʷʪʘ ʥʘ ʬʠʛʫʨʠʪʝ) ʠ 
ʘʨʠʪʤʝʪʠʢʘʘʣʛʝʙʨʘ (ʪʝʟʠ ʥʘ ʯʠʩʣʘʪʘ ʠ ʬʫʥʢʮʠʠʪʝ). ʀʥʬʦʨʤʘʪʠʢʘʪʘ ʥʝ ʝ ʪʘʢʘ 
ʫʣʝʛʥʘʣʘ. ʄʦʞʝʤ ʜʘ ʧʨʠʝʤʝʤ, ʯʝ ʥʝʡʥʘ ʩʲʨʮʝʚʠʥʘ ʝ ʘʣʛʦʨʠʪʤʠʢʘʪʘ, ʥʦ 
ʧʨʝʜʤʝʪʥʘʪʘ ʦʙʣʘʩʪ ʥʘ ʘʣʛʦʨʠʪʤʠʢʘʪʘ ʝ ʥʝʷʩʥʘ (ʘʣʛʦʨʠʪʤʠ ʥʘʜ ʢʘʢʚʦ?), ʘ 
ʥʘʯʠʥʠʪʝ ʥʘ ʠʟʨʘʟʷʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ ï ʪʚʲʨʜʝ ʨʘʟʥʦʦʙʨʘʟʥʠ ʠ ʥʝ ʜʦʪʘʤ 
ʦʧʦʟʥʘʪʠ (ʥʝ ʩʣʫʯʘʡʥʦ ʘʣʛʦʨʠʪʤʠʯʥʠʪʝ ʝʟʠʮʠ ʚ ʘʢʪʠʚʥʘ ʫʧʦʪʨʝʙʘ ʩʘ ʩʪʦʪʠʮʠ). 

ʅʘʣʠʮʝ ʩʘ ʠ ʜʨʫʛʠ ʨʘʟʣʠʢʠ. ɺ ʤʘʪʝʤʘʪʠʢʘʪʘ ʜʦʢʘʟʚʘʥʝʪʦ ʥʘ ʩʲʱʝʩʪʚʫʚʘʥʝ 
ʥʘ ʜʘʜʝʥ ʦʙʝʢʪ ʝ ʩʤʠʩʣʝʥʘ, ʮʝʥʥʘ ʟʘʜʘʯʘ. ɸʥʘʣʦʛʲʪ ʚ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʝ 
ʧʦʩʦʯʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʲʤ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʦʙʝʢʪ, ʘ ʘʣʛʦʨʠʪʲʤʲʪ 
ʥʝʦʙʭʦʜʠʤʦ ʝ ʢʦʥʢʨʝʪʝʥ, ʩʣʝʜʦʚʘʪʝʣʥʦ ʠ ʟʘʜʘʯʘʪʘ ï ʧʦ-ʪʨʫʜʥʘ. ʆʩʚʝʥ ʪʦʚʘ 
ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ ʚ ʠʥʬʦʨʤʘʪʠʢʘʪʘ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʘʪʘ 
ʤʘʪʝʤʘʪʠʢʘ, ʚʠʥʘʛʠ ʩʪʘʚʘ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʨʝʩʫʨʩʥʘ ʦʙʫʩʣʦʚʝʥʦʩʪ: ʘʣʛʦʨʠʪʤʠʪʝ 
ʠ ʧʨʦʛʨʘʤʠʪʝ ʨʘʙʦʪʷʪ ʩ ʦʧʨʝʜʝʣʝʥʠ ʦʙʝʤʠ ʦʪ ʜʘʥʥʠ ʠ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʚ 
ʜʝʡʩʪʚʠʪʝʣʥʦ ʠʣʠ ʫʩʣʦʚʥʦ ʚʨʝʤʝ. ɸʢʦ ʧʨʦʜʲʣʞʠʤ ʘʥʘʣʦʛʠʷʪʘ ʩ ʧʦʩʪʨʦʷʚʘʥʝʪʦ, 
ʪʦ ʪʨʷʙʚʘ ʥʝ ʧʨʦʩʪʦ ʜʘ ʝ ʥʘʣʠʮʝ, ʘ ʜʘ ʩʪʘʚʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʙʦʟʨʠʤʠ ʢʦʣʠʯʝʩʪʚʘ 
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ʦʪ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠ ʠ ʚʨʝʤʝ. ʅʝʱʦ ʧʦʚʝʯʝ, ʯʝʩʪʦ ʝ ʥʫʞʥʦ ʪʝʟʠ ʢʦʣʠʯʝʩʪʚʘ ʜʘ 
ʙʲʜʘʪ ʢʦʥʢʨʝʪʥʦ ʧʦʩʦʯʝʥʠ. 

ʈʝʰʝʥʠʝʪʦ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʟʘʜʘʯʘ ʝ ʩʪʨʦʛʦ ʠ ʧʦʜʨʦʙʥʦ ʩʘʤʦ ʜʦʪʦʣʢʦʚʘ, 
ʜʦʢʦʣʢʦʪʦ ʛʦ ʠʟʠʩʢʚʘ ʦʙʩʪʘʥʦʚʢʘʪʘ, ʚ ʢʦʷʪʦ ʪʦ ʙʠʚʘ ʧʨʝʜʩʪʘʚʝʥʦ. ʋʩʪʥʦ ʠʣʠ 
ʧʠʩʤʝʥʦ, ʧʦʯʪʠ ʚʠʥʘʛʠ ʪʦ ʥʠʪʦ ʝ ʥʘʧʲʣʥʦ ʩʪʨʦʛʦ, ʥʠʪʦ ʩʲʜʲʨʞʘ ʚʩʠʯʢʠ 
ʧʦʜʨʦʙʥʦʩʪʠ. ɽʟʠʢʲʪ, ʥʘ ʢʦʡʪʦ ʠʟʨʘʟʷʚʘʤʝ ʨʝʰʝʥʠʝʪʦ, ʝ ʩʘʤʦ ʦʪʯʘʩʪʠ 
ʬʦʨʤʘʣʝʥ. ʉʣʫʰʘʱʠʷʪ ʠʣʠ ʯʝʪʷʱʠʷʪ ʜʦʧʲʣʚʘ ʣʠʧʩʚʘʱʘʪʘ ʩʪʨʦʛʦʩʪ ʯʨʝʟ 
ʩʦʙʩʪʚʝʥʦʪʦ ʩʠ ʨʘʟʙʠʨʘʥʝ ʥʘ ʟʘʩʷʛʘʥʠʷ ʤʘʪʝʨʠʘʣ. 

ʈʝʰʝʥʠʝʪʦ-ʧʨʦʛʨʘʤʘ ʥʘ ʟʘʜʘʯʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʥʷʤʘ ʪʘʟʠ ʩʚʦʙʦʜʘ. ɽʟʠʢʲʪ 
ʥʘ ʠʟʨʘʟʷʚʘʥʝ ʝ ʧʨʝʜʝʣʥʦ ʬʦʨʤʘʣʝʥ ʠ ʢʦʥʢʨʝʪʝʥ ï ʥʝʠʟʙʝʞʥʦ, ʪʲʡ ʢʘʪʦ 
ʠʤʝʥʥʦ ʪʝʟʠ ʤʫ ʩʚʦʡʩʪʚʘ ʧʨʘʚʷʪ ʚʲʟʤʦʞʥʦ ʧʨʦʛʨʘʤʠʪʝ ʜʘ ʩʝ ʪʲʣʢʫʚʘʪ 
ʝʜʥʦʟʥʘʯʥʦ, ʪ.ʝ. ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ. (ʅʷʤʘ ʟʥʘʯʝʥʠʝ ʜʘʣʠ ʩʪʘʚʘ ʜʫʤʘ ʟʘ 
ʜʝʡʩʪʚʠʪʝʣʥʦ ʠʟʧʲʣʥʷʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨ ʠʣʠ ʚʲʦʙʨʘʞʘʝʤʦ: ʠʟʧʲʣʥʠʤʦʩʪʪʘ ʝ 
ʩʚʦʡʩʪʚʦ, ʦʧʨʝʜʝʣʝʥʦ ʯʨʝʟ ʝʟʠʢʘ, ʥʘ ʢʦʡʪʦ ʝ ʟʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʘʪʘ.) ʂʦʣʢʦʪʦ ʜʦ 
ʩʪʝʧʝʥʪʘ ʥʘ ʧʦʜʨʦʙʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʢʘʪʦ ʨʝʰʝʥʠʷ, ʦʯʝʚʠʜʥʦ ʪʷ ʩʲʱʦ ʝ 
ʤʘʢʩʠʤʘʣʥʘ ï ʥʝʜʦʦʧʨʝʜʝʣʝʥʠʪʝ Ăʧʨʦʛʨʘʤʠñ ʥʝ ʩʘ ʠʟʧʲʣʥʠʤʠ ʠ ʚ ʪʦʟʠ ʩʤʠʩʲʣ 
ʠʟʦʙʱʦ ʥʝ ʩʘ ʧʨʦʛʨʘʤʠ. 

ʂʘʢʪʦ ʩʪʘʚʘ ʜʫʤʘ ʧʦ-ʥʘʪʘʪʲʢ, ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʤʦʞʝ ʜʘ ʧʨʠʝʤʘ ʨʘʟʣʠʯʥʠ 
ʬʦʨʤʠ ʠ ʩʣʝʜʚʘ ʜʘ ʩʝ ʨʘʟʙʠʨʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʦʙʱʦ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦӡʨʤʘʪʘ, 
ʚʘʞʥʘ ʥʝʛʦʚʘ ʦʩʦʙʝʥʦʩʪ ʝ ʠʥʩʪʨʫʤʝʥʪʘʣʥʘʪʘ ʤʫ ʦʙʫʩʣʦʚʝʥʦʩʪ, ʢʦʷʪʦ ʚ ʥʘʡ-ʦʙʱ 
ʚʠʜ ʩʝ ʩʲʩʪʦʠ ʚ ʥʘʣʠʯʠʝʪʦ ʥʘ ʜʝʡʩʪʚʠʪʝʣʥʘ ʠʣʠ ʚʠʨʪʫʘʣʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘ 
ʩʨʝʜʘ. ʀʤʝʥʥʦ ʧʦʩʣʝʜʥʘʪʘ ʦʧʨʝʜʝʣʷ ʢʘʢʚʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʷʚʘʥʦ ʠ ʚ 
ʢʘʢʲʚ ʚʠʜ ʪʦ ʩʝ ʧʨʝʜʩʪʘʚʷ ʟʘ ʮʝʣʪʘ. ʇʦʥʷʢʦʛʘ ʪʷ ʩʝ ʩʚʝʞʜʘ ʜʦ ʜʘʜʝʥ 
ʫʥʠʚʝʨʩʘʣʝʥ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʜʨʫʛ ʧʲʪ ï ʜʦ ʝʜʠʥ ʠʣʠ ʥʷʢʦʣʢʦ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʝʟʠʢʘ ʠʣʠ ʜʦ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʥʷʢʦʷ ʧʨʠʣʦʞʥʘ ʩʠʩʪʝʤʘ. ɺʲʚ 
ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʥʘʡ-ʚʘʞʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʩʨʝʜʘ ʝ 
ʟʘʜʘʚʘʥʠʷʪ ʦʪ ʥʝʷ ʝʟʠʢ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʂʦʛʘʪʦ ʛʦʚʦʨʠʤ ʟʘ ʜʝʡʩʪʚʠʪʝʣʥʦ 
ʠʟʧʲʣʥʝʥʠʝ, ʨʘʟʙʠʨʘ ʩʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʥʘʣʠʮʝ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʦʛʨʘʤʠ: 
ʢʦʤʧʠʣʘʪʦʨʠ, ʠʥʪʝʨʧʨʝʪʘʪʦʨʠ ʠ ʧʨ. 

ʒʧ ʞ ʨʩʧʜʩʙʥʡʩʙʦʞ? 

ʇʦʥʘʩʪʦʷʱʝʤ ʥʷʤʘʤʝ ʝʜʠʥʥʘ ʩʠʩʪʝʤʘ ʦʪ ʧʦʥʷʪʠʷ, ʢʦʠʪʦ ʜʘ ʦʧʠʩʚʘʪ 
ʧʨʦʛʨʘʤʠʪʝ ʠʣʠ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. ʉʲʱʝʩʪʚʫʚʘʱʠʪʝ ʩʪʠʣʦʚʝ ʥʘ ʠʟʨʘʟʷʚʘʥʝ ï 
ʠʤʧʝʨʘʪʠʚʝʥ, ʬʫʥʢʮʠʦʥʘʣʝʥ, ʣʦʛʠʯʝʩʢʠ ʠ ʜʨ. ï ʩʘ ʪʦʣʢʦʚʘ ʨʘʟʣʠʯʥʠ, ʯʝ ʝ 
ʪʨʫʜʥʦ ʜʘ ʩʝ ʥʘʤʝʨʠ ʥʝʱʦ ʦʙʱʦ ʤʝʞʜʫ ʪʷʭ. ʇʨʠ ʪʦʚʘ ʚʩʠʯʢʠʪʝ ʪʝ ʚʩʝ ʦʱʝ ʩʝ 
ʨʘʟʚʠʚʘʪ, ʟʥʘʯʠ ʠʟʤʝʥʷʪ, ʘ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʦʪʢʨʠʝʤ ʠ ʜʨʫʛʠ. 

ʈʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʛʣʝʜʥʠ ʪʦʯʢʠ ʟʘ ʠ ʩʪʠʣʦʚʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʝ 
ʝʩʪʝʩʪʚʝʥʦ ʦʪʨʘʞʝʥʠʝ ʥʘ ʤʥʦʛʦʣʠʢʦʩʪʪʘ ʥʘ ʷʚʣʝʥʠʝʪʦ ʧʨʝʩʤʷʪʘʥʝ. ʇʦʜ 
Ăʧʨʝʩʤʷʪʘʥʝñ ʪʫʢ ʠʤʘʤ ʧʨʝʜʚʠʜ ʚʩʝʢʠ ʧʨʦʮʝʩ ʥʘ ʧʨʝʨʘʙʦʪʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ: 
ʦʥʦʚʘ, ʢʦʝʪʦ ʜʦʙʨʝ ʠʟʨʘʟʷʚʘ ʧʦ-ʘʙʩʪʨʘʢʪʥʘʪʘ ʣʘʪʠʥʦ-ʘʥʛʣʠʡʩʢʘ ʜʫʤʘ 
computing. ʆʩʤʠʩʣʷʥʝʪʦ ʥʘ ʧʨʝʩʤʷʪʘʥʝʪʦ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʚ ʪʘʟʠ ʤʫ ʦʙʱʥʦʩʪ 
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ʝ ʩʧʦʨʝʜ ʤʝʥ ʧʨʝʜʤʝʪʲʪ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ. ʊʦʟʠ ʦʙʱ ʧʦʛʣʝʜ ʙʝ 
ʥʷʢʦʛʘ ʦʧʨʝʜʝʣʝʥ ʢʘʪʦ Ăʚʪʦʨʘ ʛʨʘʤʦʪʥʦʩʪñ [1], ʘ ʜʥʝʩ ʙʠʚʘ ʦʪʥʦʚʦ ʧʦʪʲʨʩʝʥ 
ʢʘʪʦ Ăʠʟʯʠʩʣʠʪʝʣʥʦ (ʘʣʛʦʨʠʪʤʠʯʥʦ) ʤʠʩʣʝʥʝñ [5]. 

ʄʥʦʛʦʦʙʨʘʟʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʩʝ ʧʨʦʷʚʷʚʘ ʠ ʚ ʯʠʩʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʣʘʥ 
ï ʢʘʪʦ ʤʥʦʞʝʩʪʚʦ ʦʙʱʦʮʝʣʝʚʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʝʟʠʮʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʘ ʠ 
ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʥʠ ʩʠʩʪʝʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʩ ʢʦʠʪʦ ʠʟʠʩʢʚʘ ʠʣʠ ʜʦʧʫʩʢʘ 
ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʬʦʨʤʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ʀʟʧʦʣʟʚʘ ʣʠ ʩʝ ʪʦʚʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʚ 
ʫʯʠʣʠʱʝ? ʀʟʦʙʱʦ ʥʝ. ʇʨʝʧʦʜʘʚʘʥʝʪʦ ʩʝ ʩʚʝʞʜʘ ʜʦ ʥʘʯʘʣʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʝʟʠʮʠ 
ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʦʠʪʦ ʧʨʠ ʪʦʚʘ ʩʘ ʠ ʝʜʥʦʦʙʨʘʟʥʠ, ʠ ʢʦʥʮʝʧʪʫʘʣʥʦ 
ʦʛʨʘʥʠʯʝʥʠ, ʘ ʠ ʧʦʯʪʠ ʙʝʟ ʠʟʢʣʶʯʝʥʠʝ ʥʝʫʜʦʙʥʠ ʟʘ ʮʝʣʪʘ ʧʦ ʩʘʤʦʪʦ ʩʠ 
ʫʩʪʨʦʡʩʪʚʦ. 

ɺʩʠʯʢʠ ʠʟʧʦʣʟʚʘʥʠ ʝʟʠʮʠ ï ɹʝʡʩʠʢ, ʇʘʩʢʘʣ, ʉʠ/ʉʠ++, ʃʦʛʦ ï ʩʘ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʠʤʧʝʨʘʪʠʚʥʠʷ (ʢʦʤʘʥʜʝʥ) ʩʪʠʣ. ɺʩʠʯʢʠ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ Logo 
ʥʝ ʜʦʧʫʩʢʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʩʤʷʪʘʥʝ ʚ ʠʥʪʝʨʘʢʪʠʚʥʘ ʩʨʝʜʘ. ʋ ʚʩʠʯʢʠ 
ʣʠʧʩʚʘʪ ʫʜʦʙʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʠ ʨʘʙʦʪʘ ʩʲʩ ʩʲʩʪʘʚʥʠ ʩʪʨʫʢʪʫʨʠ ʦʪ 
ʜʘʥʥʠ. ʂʘʪʦ ʮʷʣʦ ʨʘʚʥʠʱʝʪʦ ʥʘ ʠʟʨʘʟʷʚʘʥʝ ʫ ʪʝʟʠ ʝʟʠʮʠ ʦʪʛʦʚʘʨʷ ʧʦʚʝʯʝ ʥʘ 
ʧʨʝʜʩʪʘʚʠʪʝ ʟʘ ʝʬʝʢʪʠʚʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʢʦʤʧʠʣʘʪʦʨ ʦʪʧʨʝʜʠ 40 ʛʦʜʠʥʠ, 
ʦʪʢʦʣʢʦʪʦ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʩʘʤʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʘ ʦʱʝ ʧʦ-ʤʘʣʢʦ ï ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʥʝʛʦ. ʂʘʟʘʥʦʪʦ ʥʝ ʧʦʜʤʠʥʘʚʘ ʠ Ăʥʦʚʠʪʝñ ɼʞʘʚʘ, ʉʠ-h ʘʨʧ ʠ ʧʨ., 
ʢʲʜʝʪʦ ʠʟʦʙʱʦ ʩʝ ʠʟʧʦʣʟʚʘʪ. 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʜʘʚʘ 
ʧʨʝʜʩʪʘʚʘ ʟʘ ʘʣʛʦʨʠʪʤʠʯʥʠ ʠ ʜʘʥʥʦʚʠ ʩʪʨʫʢʪʫʨʠ ʠ ʧʨʠʥʮʠʧʠ ʠ ʧʦʜʭʦʜʠ ʧʨʠ 
ʠʟʛʨʘʞʜʘʥʝʪʦ ʠʤ, ʘ ʚʤʝʩʪʦ ʪʦʚʘ ʢʦʣʘʙʠʨʘ ʦʢʦʣʦ ʩʠʥʪʘʢʪʠʯʥʠʪʝ ʠ ʜʨʫʛʠ 
ʯʫʜʘʪʦʩʪʠ ʥʘ ʥʝʟʥʘʡʥʦ ʟʘʱʦ ʠʟʙʨʘʥʠʪʝ ʝʟʠʮʠ. ʄʦʜʝʣʠʨʘʥʝʪʦ ʜʦʨʠ ʥʘ ʧʨʦʩʪʠ 
ʧʦʥʷʪʠʷ ʠ ʩʪʨʫʢʪʫʨʠ ʩʝ ʧʨʝʧʲʚʘ ʚ ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʥʘʣʦʞʝʥʠ ʦʪ ʝʟʠʢʘ ʧʨʠʩʲʱʠ 
ʥʝʤʫ ʦʩʦʙʝʥʦʩʪʠ, ʥʷʤʘʱʠ ʥʠʱʦ ʦʙʱʦ ʥʠʪʦ ʩ ʨʝʰʘʚʘʥʠʪʝ ʟʘʜʘʯʠ, ʥʠʪʦ ʠʟʦʙʱʦ 
ʩʲʩ ʩʲʱʥʦʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. ɼʦ ʦʙʦʙʱʘʚʘʥʝ, ʘʙʩʪʨʘʢʪʥʦʩʪ ʥʘ ʤʦʜʝʣʘ ʠ 
ʦʙʤʠʩʣʷʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʠ ʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʩʪʠʛʥʝ. 

ʇʨʠʤʝʨ ʟʘ ʪʦʚʘ ʢʦʣʢʦ ʝʟʠʢʦʚʦʦʨʠʝʥʪʠʨʘʥʦ ʚʤʝʩʪʦ ʥʘʩʦʯʝʥʦ ʢʲʤ ʩʲʱʥʦʩʪʥʠ 
ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʧʦʥʷʪʠʷ ʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʥʠ ʜʘʚʘ ʠʟʪʲʢʚʘʥʝʪʦ 
ʚ ʧʨʦʛʨʘʤʘʪʘ ʧʦ ʪʦʟʠ ʧʨʝʜʤʝʪ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʪʦ ʫʩʣʦʚʥʠ ʦʧʝʨʘʪʦʨʠ, ʮʠʢʣʠ ʠ 
ʤʘʩʠʚʠ. ʉʨʝʱʘʤʝ ʛʠ ʠ ʚ ʥʦʨʤʘʪʠʚʥʠ ʜʦʢʫʤʝʥʪʠ, ʦʧʨʝʜʝʣʷʱʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʦʪʦ, ʢʘʪʦ ʯʝ ʩʪʘʚʘ ʜʫʤʘ ʟʘ ʥʝʧʦʢʣʘʪʠʤʠ ʩʪʲʣʙʦʚʝ ʥʘ 
ʠʥʬʦʨʤʘʪʠʯʥʘʪʘ ʥʘʫʢʘ. ʅʘʠʩʪʠʥʘ ʣʠ ʪʦʚʘ ʩʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʧʦʥʷʪʠʷ, ʙʝʟ 
ʢʦʠʪʦ ʥʠʢʘʢʚʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʝ ʝ ʚʲʟʤʦʞʥʦ? ʈʘʟʙʠʨʘ ʩʝ, ʯʝ ʥʝ 
ï ʪʦʚʘ ʩʘ ʩʘʤʦ ʪʝʨʤʠʥʠ ʦʪ ʥʷʢʦʠ ʝʟʠʮʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʀʤʘ ʨʝʜ ʜʨʫʛʠ ʝʟʠʮʠ, 
ʚ ʢʦʠʪʦ ʪʝ ʦʪʩʲʩʪʚʘʪ, ʠ ʪʦʚʘ ʦʪʩʲʩʪʚʠʝ ʥʠʢʘʢ ʥʝ ʧʨʝʯʠ; ʥʘʯʠʥʲʪ ʥʘ ʠʟʨʘʟʷʚʘʥʝ 
ʚ ʧʦʜʦʙʥʠ ʝʟʠʮʠ ʝ ʜʨʫʛ, ʯʝʩʪʦ ʜʦʩʪʘ ʧʦ-ʝʬʠʢʘʩʝʥ. ʊʘʢʠʚʘ ʝʟʠʮʠ ʩʘ ʥʘʧʨʠʤʝʨ 
ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʠ ʣʦʛʠʯʝʩʢʠʪʝ, ʥʦ ʥʝ ʩʘʤʦ ʪʝ. 
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ɼʦʨʠ ʧʦʥʷʪʠʝʪʦ ʧʨʦʤʝʥʣʠʚʘ ʢʘʪʦ ʥʝʱʦ, ʢʦʝʪʦ ʧʨʠʝʤʘ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʚ 
ʭʦʜʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʝ ʧʨʠʩʲʱʦ ʩʘʤʦ ʥʘ ʠʤʧʝʨʘʪʠʚʥʠʷ ʩʪʠʣ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 
(ʊʦ ʦʪʩʲʩʪʚʘ ʠ ʚ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʢʦʷʪʦ ʧʦʜ Ăʧʨʦʤʝʥʣʠʚʘñ ʨʘʟʙʠʨʘ ʠʤʝʥʫʚʘʥʘ 
ʩʪʦʡʥʦʩʪ, ʥʦ ʥʝ ʠ ʥʝʱʦ, ʩʚʲʨʟʘʥʦ ʩ ʧʨʠʩʚʦʷʚʘʥʝ.) 

ʋʩʣʦʚʥʠʪʝ ʦʧʝʨʘʪʦʨʠ ʠ ʪʝʟʠ ʟʘ ʮʠʢʣʠ ʩʘ ʩʘʤʦ ʦʩʦʙʝʥʠ ʬʦʨʤʠ ʩʲʦʪʚʝʪʥʦ ʥʘ 
ʠʟʙʠʨʘʥʝ ʤʝʞʜʫ ʥʷʢʦʣʢʦ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʥʘ ʧʦʚʪʘʨʷʥʝ. ʀʟʙʦʨʲʪ ʠ ʧʦʚʪʦʨʥʦʩʪʪʘ 
ʦʙʘʯʝ ʠʤʘʪ ʠ ʧʦʥʝ ʧʦ ʥʷʢʦʣʢʦ ʜʨʫʛʠ ʧʨʦʷʚʣʝʥʠʷ, ʘ ʠ ʩʘ ʝʜʥʘʢʚʦ ʩʚʦʡʩʪʚʝʥʠ 
ʢʘʢʪʦ ʥʘ ʜʝʡʩʪʚʠʷʪʘ, ʪʘʢʘ ʠ ʥʘ ʩʪʨʫʢʪʫʨʠʪʝ ʦʪ ʜʘʥʥʠ. ʇʦʥʷʪʠʝʪʦ ʤʘʩʠʚ ʧʲʢ ʝ 
ʯʘʩʪʝʥ ʩʣʫʯʘʡ ʥʘ ʨʝʜʠʮʘ, ʪ.ʝ. ʥʘʨʝʜʝʥʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʝʣʝʤʝʥʪʠ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ 
ʨʘʩʪʝ (ʙʝʟ ʟʥʘʯʝʥʠʝ ʦʪ ʢʦʡ ʢʨʘʡ, ʘ ʠ ʥʝ ʩʘʤʦ ʦʪ ʢʨʘʠʱʘʪʘ), ʜʘ ʩʝ ʩʲʢʨʘʱʘʚʘ ʠ 
ʧʨʝʧʦʜʨʝʞʜʘ. ɺ ʨʝʜʠʮʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʪʲʨʩʷʪ ʩʪʦʡʥʦʩʪʠ, ʜʘ ʩʝ ʠʟʚʣʠʯʘʪ 
ʦʪʜʝʣʥʠ ʝʣʝʤʝʥʪʠ ʠʣʠ ʧʦʜʨʝʜʠʮʠ, ʦʪ ʪʷʭ ʜʘ ʩʝ ʦʙʨʘʟʫʚʘʪ ʜʨʫʛʠ ʨʝʜʠʮʠ ʠ ʪ.ʥ. 

ʋʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʦʨʠʝʥʪʠʨʘʥʦ ʢʲʤ 
ʫʩʚʦʷʚʘʥʝ ʥʘ ʦʙʱʠ ʧʨʠʥʮʠʧʠ ʠ ʧʦʭʚʘʪʠ, ʘ ʥʝ ʥʘ ʟʥʘʥʠʷ ʟʘ ʪʝʢʫʱʦ 
ʧʨʝʦʙʣʘʜʘʚʘʱʠʪʝ ʚ ʠʥʜʫʩʪʨʠʷʪʘ ʝʟʠʮʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʆʙʱʦ ʠ 
ʟʘʜʲʣʙʦʯʝʥʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʨʠʩʲʱʠʪʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʩʪʨʫʢʪʫʨʠ ʙʠʭʤʝ 
ʧʦʩʪʠʛʥʘʣʠ ʯʨʝʟ ʧʦ-ʨʘʟʥʦʦʙʨʘʟʝʥ ʠʟʙʦʨ ʥʘ ʝʟʠʮʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, 
ʧʨʝʜʩʪʘʚʷʱʠ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʦʪ ʧʦʥʷʪʠʷ ʠ ʩʪʠʣʦʚʝ ʥʘ ʠʟʨʘʟʷʚʘʥʝ. 

ʆʱʝ ʝʜʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʪʦʚʘ ʝ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʚ ʰʠʨʦʢ 
ʢʦʥʪʝʢʩʪ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʤʫ ʦʙʣʘʩʪ ʠ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʨʝʜʩʪʚʘ. 
ʅʝ ʝ ʥʫʞʥʦ ʜʘ ʩʝ ʦʛʨʘʥʠʯʘʚʘʤʝ ʩ ʠʟʧʦʣʟʚʘʥʝ ʩʘʤʦ ʥʘ ʫʥʠʚʝʨʩʘʣʥʠ ʝʟʠʮʠ ʠ 
ʪʨʘʜʠʮʠʦʥʥʠ ʩʚʝʪʦʚʝ ʢʘʪʦ ʪʦʟʠ ʥʘ ʯʠʩʣʦʚʠʪʝ ʘʣʛʦʨʠʪʤʠ. ʅʷʢʦʠ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʝʟʠʮʠ ʠ ʟʘʩʝʛʘ ʧʨʝʥʝʙʨʝʛʚʘʥʠ ʦʙʣʘʩʪʠ ï ʪʝʢʩʪ, ʛʝʦʤʝʪʨʠʯʥʠ 
ʬʠʛʫʨʠ ʠ ʢʦʤʧʦʟʠʮʠʠ, ʜʦʨʠ ʩʪʨʫʢʪʫʨʠ ʦʪ ʘʙʩʪʨʘʢʪʥʠ ʩʠʤʚʦʣʠ, ʜʘʚʘʪ ʯʫʜʝʩʥʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʪʚʦʨʯʝʩʢʦ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʦ ʧʨʦʥʠʢʚʘʥʝ ʚ ʩʚʝʪʘ ʥʘ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ. 

ʏʘʩʪ ʦʪ ʪʝʟʠ ʘʣʪʝʨʥʘʪʠʚʠ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʚ ʩʣʝʜʚʘʱʠʷ ʨʘʟʜʝʣ. 

ɹʤʫʞʩʦʙʫʡʛʡ 

ʂʦʠ ʩʘ ʧʲʪʠʱʘʪʘ ʟʘ ʦʙʦʛʘʪʷʚʘʥʝ ʠ ʨʘʟʥʦʦʙʨʘʟʷʚʘʥʝ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ? ɸʟ ʚʠʞʜʘʤ ʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʚʲʟʤʦʞʥʦʩʪʠ: 

¶ ʠʟʙʦʨ ʥʘ ʧʦʜʭʦʜʷʱ ʦʙʱʦʮʝʣʝʚʠ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ; 

¶ ʠʟʙʦʨ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʝʟʠʢ ʠʣʠ ʩʨʝʜʘ; 

¶ ʨʘʟʥʦʦʙʨʘʟʷʚʘʥʝ ʥʘ ʚʠʜʦʚʝʪʝ ʨʝʰʘʚʘʥʠ ʟʘʜʘʯʠ. 

ʀʟʙʦʨʲʪ ʥʘ ʟʘʜʘʯʠ ʝ ʚ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʩʪʝʧʝʥ ʩʚʲʨʟʘʥ ʩ ʪʦʟʠ ʥʘ ʝʟʠʢ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ, ʘ ʧʦʩʣʝʜʥʠʷʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʝ ʩʘʤʦ ʝʜʠʥ ʠ ʜʦʨʠ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ 
ʝ ʫʤʝʩʪʥʦ ʜʘ ʩʘ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʟʘʝʜʥʦ. 

ʉʨʝʜ ʦʙʱʦʮʝʣʝʚʠʪʝ ʝʟʠʮʠ ʦʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʠ ʟʘ ʦʙʫʯʝʥʠʝ ʩʘ 
ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ. ʊʝ ʩʲʯʝʪʘʚʘʪ ʚʠʩʦʢʘ ʠʟʨʘʟʠʪʝʣʥʦʩʪ ʩʲʩ ʟʘʙʝʣʝʞʠʪʝʣʥʘ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʦʩʪ ʠ ʣʘʢʦʥʠʯʥʦʩʪ. ʌʫʥʢʮʠʦʥʘʣʥʠʷʪ ʩʪʠʣ ʩʝ ʨʘʟʚʠʚʘ ʤʥʦʛʦ 
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ʠʥʪʝʥʟʠʚʥʦ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ, ʢʦʝʪʦ ʥʘʤʠʨʘ ʠʟʨʘʟ ʢʘʢʪʦ ʚʲʚ ʚʩʝ ʧʦ-
ʛʦʣʷʤʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʝʟʠʮʠ ʦʪ ʪʦʟʠ ʚʠʜ, ʪʘʢʘ ʠ ʚ ʥʘʚʣʠʟʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠ ʥʘ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʚ ʰʠʨʦʢʦʠʟʧʦʣʟʚʘʥʠʪʝ ʠʤʧʝʨʘʪʠʚʥʠ ʝʟʠʮʠ. 

ʇʨʠʚʣʝʢʘʪʝʣʥʠ ʯʝʨʪʠ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʝʟʠʮʠ ʩʘ 
ʜʝʢʣʘʨʘʪʠʚʥʦʪʦ ʦʧʠʩʚʘʥʝ ʥʘ ʜʝʡʩʪʚʠʷ, ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 
ʙʦʨʘʚʝʥʝ ʩ ʬʫʥʢʮʠʠ, ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʠʥʘʤʠʯʥʦ ʜʘ ʩʝ ʦʙʨʘʟʫʚʘʪ ʩʣʦʞʥʠ 
ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʪʘʢʠʚʘ ʩ ʥʝʦʧʨʝʜʝʣʝʥʦ ʛʦʣʷʤ ʦʙʝʤ ʠ 
ʨʝʢʫʨʩʠʚʥʠ, ʙʦʛʘʪʘʪʘ ʪʠʧʦʚʘ ʩʠʩʪʝʤʘ ʠ ʜʠʘʣʦʛʦʚʠʪʝ ʩʨʝʜʠ, ʧʦʟʚʦʣʷʚʘʱʠ ʜʘ ʩʝ 
ʠʟʧʲʣʥʷʚʘʪ ʧʨʦʛʨʘʤʥʠ ʬʨʘʛʤʝʥʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ. 

ʋ ʪʘʢʠʚʘ ʝʟʠʮʠ ʪʠʧʦʚʝʪʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʩʝ ʦʪʢʨʠʚʘʪ ʦʪ ʪʨʘʥʩʣʘʪʦʨʘ 
ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʩʧʝʩʪʷʚʘʡʢʠ ʥʘ ʧʨʦʛʨʘʤʠʨʘʱʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 
ʠʟʯʝʨʧʘʪʝʣʥʠ ʦʧʠʩʘʥʠʷ. ʅʘʨʝʜ ʩ ʪʦʚʘ ʧʦʜʦʙʥʠ ʪʠʧʦʚʠ ʩʠʩʪʝʤʠ ʩʘ ʧʦ-
ʠʟʨʘʟʠʪʝʣʥʠ ʦʪ ʪʝʟʠ ʥʘ ʠʤʧʝʨʘʪʠʚʥʠʪʝ ʝʟʠʮʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʜʦʧʫʩʢʘʡʢʠ 
ʦʙʦʙʱʝʥʠ (ʨʦʜʦʚʠ) ʪʠʧʦʚʝ. ʅʘʧʨʠʤʝʨ ʬʫʥʢʮʠʷ, ʢʦʷʪʦ ʧʨʝʙʨʦʷʚʘ ʠʣʠ 
ʧʨʝʥʘʨʝʞʜʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʥʷʢʦʷ ʩʪʨʫʢʪʫʨʘ ʦʪ ʜʘʥʥʠ, ʜʘ ʨʝʯʝʤ ʩʧʠʩʲʢ ʠʣʠ 
ʜʲʨʚʦ, ʠʤʘ ʦʙʦʙʱʝʥ ʪʠʧ ʥʘ ʘʨʛʫʤʝʥʪʘ ʩʠ, ʪʲʡ ʢʘʪʦ ʚ ʩʣʫʯʘʷ ʪʠʧʲʪ ʥʘ ʯʘʩʪʠʪʝ 
ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʝ ʙʝʟ ʟʥʘʯʝʥʠʝ. ʊʘʢʘ, ʘʢʦ ʩʪʨʫʢʪʫʨʘʪʘ ʝ ʧʨʠʤʝʨʥʦ ʩʧʠʩʲʢ, 
ʬʫʥʢʮʠʷʪʘ ʝ ʧʨʠʣʦʞʠʤʘ ʚʲʨʭʫ ʩʧʠʩʲʮʠ ʩ ʝʣʝʤʝʥʪʠ ʯʠʩʣʘ, ʥʠʟʦʚʝ, ʩʧʠʩʲʮʠ, 
ʬʫʥʢʮʠʠ ʠʣʠ ʢʦʡʪʦ ʠ ʜʘ ʝ ʜʨʫʛ ʪʠʧ. 

ʉʨʝʜ ʥʘʡ-ʫʧʦʪʨʝʙʷʚʘʥʠʪʝ ʜʥʝʩ ʬʫʥʢʮʠʦʥʘʣʥʠ ʝʟʠʮʠ ʩʘ ʍʘʩʢʝʣ ʠ ʄʃ. 
ʉʣʝʜʚʘʪ ʧʨʠʤʝʨʠ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʲʨʚʠʷ. ʅʘʡ-ʥʘʧʨʝʜ ʥʷʢʦʣʢʦ ʦʧʨʝʜʝʣʝʥʠʷ 
ʥʘ ʬʫʥʢʮʠʠ ʦʪ ʩʪʘʥʜʘʨʪʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ ʥʘ ʝʟʠʢʘ: 

map f xs = [f x| x<-xs] 

filter p xs = [x| x<-xs, p x] 

signum t | t < 0  = -1 

         | t == 0 = 0 

         | t > 0  = 1 

(f . g) x = f (g x) 

ʇʲʨʚʘʪʘ, map, ʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ ʥʘ ʩʧʠʩʲʮʠ. ʅʝʡʥʠ ʘʨʛʫʤʝʥʪʠ ʩʘ 
ʬʫʥʢʮʠʷʪʘ f ʠ ʩʧʠʩʲʢʲʪ xs. map ʦʙʨʘʟʫʚʘ ʩʧʠʩʲʢ ʦʪ ʩʪʦʡʥʦʩʪʠ f x ï ʧʨʠʣʘʛʘʥʠʷʪʘ 
ʥʘ f ʢʲʤ x ï ʟʘ ʚʩʝʢʠ ʝʣʝʤʝʥʪ x ʥʘ xs. filter ʩʲʱʦ ʜʝʡʩʪʚʘ ʚʲʨʭʫ ʩʧʠʩʲʢ xs, ʢʘʪʦ 
ʦʙʨʘʟʫʚʘ ʩʧʠʩʲʢ ʦʪ ʩʘʤʦ ʦʥʝʟʠ ʥʝʛʦʚʠ ʝʣʝʤʝʥʪʠ x, ʟʘ ʢʦʠʪʦ p x ʝ ʚʷʨʥʦ (p ʝ 
ʧʨʝʜʠʢʘʪ, ʪ.ʝ. ʬʫʥʢʮʠʷ ʩ ʙʫʣʝʚ ʨʝʟʫʣʪʘʪ). ɿʘ ʦʪʙʝʣʷʟʚʘʥʝ ʝ, ʯʝ ʦʧʨʝʜʝʣʝʥʠʷʪʘ 
ʠ ʥʘ map, ʠ ʥʘ filter ʩʘ ʩʲʚʩʝʤ ʙʣʠʟʢʠ ʜʦ ʦʙʠʯʘʡʥʠʷ ʟʘ ʤʘʪʝʤʘʪʠʢʘʪʘ ʥʘʯʠʥ ʥʘ 
ʟʘʧʠʩʚʘʥʝ, ʢʦʝʪʦ ʛʠ ʧʨʘʚʠ ʧʦʯʪʠ ʦʯʝʚʠʜʥʠ ʜʦʨʠ ʟʘ ʥʝʟʘʧʦʟʥʘʪʠ ʩ ʝʟʠʢʘ. 
ʉʲʱʦʪʦ ʚʘʞʠ ʠ ʟʘ ʬʫʥʢʮʠʷʪʘ signum, ʢʦʷʪʦ ʥʘʤʠʨʘ Ăʟʥʘʢʘ ʥʘ ʯʠʩʣʦñ: -1, 0 ʠʣʠ 1 
ʩʧʦʨʝʜ ʘʨʠʪʤʝʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʯʠʩʣʦʪʦ. 

ʇʦʩʣʝʜʥʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʬʫʥʢʮʠʷ ʝ ʢʦʤʧʦʟʠʮʠʷ ʥʘ ʬʫʥʢʮʠʠ, f ʩʣʝʜ g. 
ʇʦʥʝʞʝ ʝ ʟʘʜʘʜʝʥʘ ʢʘʪʦ ʦʧʝʨʘʮʠʷ (.), ʠ ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʢʦʤʧʦʟʠʮʠʷʪʘ ʩʝ 
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ʟʘʧʠʩʚʘ ʤʝʞʜʫ ʜʚʘʪʘ ʩʠ ʘʨʛʫʤʝʥʪʘ, ʘ ʥʝ, ʢʘʢʪʦ ʟʘ ʜʨʫʛʠʪʝ ʬʫʥʢʮʠʠ ʪʫʢ, ʧʨʝʜ 
ʪʷʭ. 

ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʩʠʣʘʪʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʠʷ ʝʟʠʢ ʩʝ ʜʲʣʞʠ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ 
ʥʘʯʠʥʠ ʟʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʬʫʥʢʮʠʠ ʠ ʚ ʯʘʩʪʥʦʩʪ ʥʘ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʠʤ. 
ʌʫʥʢʮʠʠʪʝ ʩʘ ʩʪʦʡʥʦʩʪʠ, ʯʝʩʪʦ ʙʝʟʠʤʝʥʥʠ, ʢʦʠʪʦ, ʫʯʘʩʪʚʘʡʢʠ ʚ ʠʟʨʘʟʠ, ʚʦʜʷʪ 
ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʥʦʚʠ ʬʫʥʢʮʠʠ. ʅʘʧʨʠʤʝʨ map ʠʤʘ ʧʦʪʝʥʮʠʘʣʥʦ ʜʚʘ 
ʘʨʛʫʤʝʥʪʘ, ʥʦ ʢʘʪʦ ʷ ʧʨʠʣʦʞʠʤ ʯʘʩʪʠʯʥʦ ʩʘʤʦ ʢʲʤ signum ï map signum ï 
ʧʦʣʫʯʘʚʘʤʝ ʚ ʨʝʟʫʣʪʘʪ ʥʦʚʘ ʬʫʥʢʮʠʷ. ʇʨʠʣʦʞʝʥʘ ʢʲʤ ʯʠʩʣʦʚ ʩʧʠʩʲʢ, 
ʧʨʠʤʝʨʥʦ [2,17,-3,8,0,-4], ʪʘʟʠ ʬʫʥʢʮʠʷ ʛʦ ʧʨʝʦʙʨʘʟʫʚʘ ʪʘʢʘ, ʢʘʢʪʦ ʘʢʦ ʥʘʧʨʘʚʦ 
ʥʘʧʠʰʝʤ map signum [2,17,-3,8,0,-4] (ʧʦʣʫʯʘʚʘʤʝ [1,1,-1,1,0,-1]), ʥʦ Ăʤʝʞʜʠʥʥʘʪʘñ 
ʬʫʥʢʮʠʷ ʝ ʮʝʥʥʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʩʠ: ʪʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʢʦʤʧʦʟʠʨʘʥʘ ʩ ʜʨʫʛʘ, 
ʧʨʝʜʘʜʝʥʘ ʢʘʪʦ ʘʨʛʫʤʝʥʪ ʠ ʧʨ. 

ɸʥʘʣʦʛʠʯʥʦ (<) ʝ ʦʧʝʨʘʮʠʷʪʘ Ăʧʦ-ʤʘʣʢʦñ, ʪʲʣʢʫʚʘʥʘ ʢʘʪʦ ʬʫʥʢʮʠʷ, ʘ (0<) ʠ 
(<0) ʩʘ ʥʝʡʥʠ ʯʘʩʪʠʯʥʠ ʧʨʠʣʘʛʘʥʠʷ ï ʬʫʥʢʮʠʠʪʝ, ʧʨʦʚʝʨʷʚʘʱʠ ʜʘʣʠ ʜʘʜʝʥʦ 
ʯʠʩʣʦ ʝ ʧʦʣʦʞʠʪʝʣʥʦ ʠ ʦʪʨʠʮʘʪʝʣʥʦ. ʊʦʛʘʚʘ ʥʘ ʩʚʦʡ ʨʝʜ filter (0<) ʝ ʯʘʩʪʠʯʥʦ 
ʧʨʠʣʘʛʘʥʝ ʥʘ filter, ʜʘʚʘʱʦ ʬʫʥʢʮʠʷ, ʢʦʷʪʦ ʦʪ ʢʦʡ ʜʘ ʝ ʯʠʩʣʦʚ ʩʧʠʩʲʢ ʠʟʙʠʨʘ 
ʩʘʤʦ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʯʠʩʣʘ. ʂʦʤʧʦʟʠʮʠʷʪʘ length.filter(0<) ʧʲʢ ʝ ʬʫʥʢʮʠʷ, 
ʥʘʤʠʨʘʱʘ ʙʨʦʷ ʥʘ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʯʠʩʣʘ ʚ ʜʘʜʝʥ ʩʧʠʩʲʢ (length ʜʘʚʘ 
ʜʲʣʞʠʥʘʪʘ ʥʘ ʩʧʠʩʲʢ). 

ʄʦʞʝʤ ʜʘ ʦʙʦʙʱʠʤ ʧʦʩʣʝʜʥʠʷ ʧʦʣʫʯʝʥ ʠʟʨʘʟ, ʢʘʪʦ ʥʘ ʤʷʩʪʦʪʦ ʥʘ (0<) 
ʧʦʩʪʘʚʠʤ ʧʨʦʠʟʚʦʣʝʥ ʧʨʝʜʠʢʘʪ p: length . filter p ʝ ʬʫʥʢʮʠʷ, ʦʪʛʦʚʘʨʷʱʘ ʥʘ 
ʚʲʧʨʦʩʘ Ăʟʘ ʢʦʣʢʦ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ ʜʘʜʝʥ ʩʧʠʩʲʢ ʝ ʚʷʨʥʦ p?ñ. ɼʘ ʟʘʙʝʣʝʞʠʤ, ʯʝ 
ʪʘʟʠ ʬʫʥʢʮʠʷ ʚʝʯʝ ʝ ʧʨʠʣʦʞʠʤʘ ʠ ʢʲʤ ʩʧʠʩʲʮʠ ʥʝ ʩʘʤʦ ʦʪ ʯʠʩʣʘ; ʝʣʝʤʝʥʪʠʪʝ 
ʠʤ ʤʦʛʘʪ ʜʘ ʩʘ ʚʩʷʢʘʢʚʠ ï ʥʠʟʦʚʝ, ʩʧʠʩʲʮʠ, n-ʢʠ, ʬʫʥʢʮʠʠ é. ʅʘ ʧʦʣʫʯʝʥʘʪʘ 
ʥʦʚʘ ʬʫʥʢʮʠʷ ʤʦʞʝʤ ʜʘ ʜʘʜʝʤ ʠʤʝ, ʦʧʨʝʜʝʣʷʡʢʠ ʥʘʧʨ. numof p = length . filter p. 
ʊʦʛʘʚʘ numof (0<) ʜʘʚʘ ʢʘʢʚʦʪʦ ʠ length . filter (0<) ʦʪ ʧʦ-ʛʦʨʝ, ʥʦ ʤʦʞʝʤ ʜʘ 
ʥʘʧʨʘʚʠʤ ʠ ʜʨʫʛʠ ʧʦʣʝʟʥʠ ʧʨʠʣʘʛʘʥʠʷ ʥʘ numof: numof even ʝ ʬʫʥʢʮʠʷ, 
ʧʨʝʙʨʦʷʚʘʱʘ ʯʝʪʥʠʪʝ ʯʠʩʣʘ ʚ ʩʧʠʩʲʢ, ʘ numof (`elem` "xyz") ʥʘʤʠʨʘ ʢʦʣʢʦ ʧʲʪʠ ʚ 
ʜʘʜʝʥ ʥʠʟ ʩʝ ʩʨʝʱʘ ʥʷʢʦʷ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʪʨʠ ʙʫʢʚʠ ʦʪ ʣʘʪʠʥʠʮʘʪʘ. 

ɺʠʞʜʘʤʝ, ʯʝ ʩ ʯʘʩʪʠʯʥʦ ʧʨʠʣʘʛʘʥʝ, ʢʦʤʙʠʥʠʨʘʥʝ ʠ ʦʙʦʙʱʘʚʘʥʝ ʩʘʤʦ ʥʘ 
ʥʷʢʦʣʢʦ ʠʟʭʦʜʥʠ ʬʫʥʢʮʠʠ, ʙʝʟ ʥʠʪʦ ʙʫʢʚʘ ʚ ʧʦʚʝʯʝ ʦʪ ʥʝʦʙʭʦʜʠʤʦʪʦ, 
ʧʦʣʫʯʘʚʘʤʝ ʨʝʜ ʧʦʣʝʟʥʠ ʬʫʥʢʮʠʠ, ʦʪ ʢʦʠʪʦ ʤʦʞʝʤ ʜʘ ʩʪʠʛʥʝʤ ʠ ʜʦ ʦʱʝ ʤʥʦʛʦ 
ʜʨʫʛʠ. 

ʉʨʘʚʥʝʪʝ ʪʦʚʘ ʩ ʥʷʢʦʡ ʦʪ ʦʙʠʯʘʡʥʠʪʝ ʟʘ ʫʯʠʣʠʱʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ʝʟʠʮʠ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ. ʇʦʜʦʙʥʠ ʨʝʟʫʣʪʘʪʠ ʠʟʠʩʢʚʘʪ ʥʘʧʠʩʚʘʥʝʪʦ ʥʘ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦ-
ʛʦʣʷʤʘ ʧʨʦʛʨʘʤʘ, ʧʦʚʝʯʝʪʦ ʦʪ ʪʝʢʩʪʘ ʚ ʢʦʷʪʦ ʥʷʤʘ ʧʨʷʢʘ ʚʨʲʟʢʘ ʩ ʮʝʣʪʘ ʥʠ, ʥʦ 
ʩʝ ʠʟʠʩʢʚʘ ʦʪ Ăʙʶʨʦʢʨʘʮʠʷʪʘñ ʥʘ ʝʟʠʢʘ. ɺʩʲʱʥʦʩʪ ʥʘ ɹʝʡʩʠʢ, ʇʘʩʢʘʣ, ʉʠ ʠʣʠ 
ʃʦʛʦ ʜʦʨʠ ʥʝ ʤʦʞʝʤ ʜʘ ʧʦʣʫʯʠʤ ʨʝʟʫʣʪʘʪ ʪʦʣʢʦʚʘ ʦʙʱ ʢʦʣʢʦʪʦ ʧʦʢʘʟʘʥʠʷ, ʘ ʥʘ 
ʉʠ++ ï ʧʦʯʪʠ ʜʘ, ʥʦ ʪʦʚʘ ʠʟʠʩʢʚʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʥʦʛʦ ʪʝʞʲʢ ʝʟʠʢʦʚ ʘʧʘʨʘʪ ʠ 
ʢʘʪʦ ʟʘʧʠʩ ʩʝ ʦʢʘʟʚʘ ʪʦʣʢʦʚʘ ʪʨʦʤʘʚʦ, ʯʝ ʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʛʦʜʥʦ ʟʘ ʯʝʪʝʥʝ. 
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ɺʲʚ ʚʩʠʯʢʠ ʪʝʟʠ ʝʟʠʮʠ ʥʷʤʘ ʠ ʩʣʝʜʘ ʦʪ ʧʦʢʘʟʘʥʘʪʘ ʧʦ-ʛʦʨʝ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʦʩʪ ʠ ʧʨʦʩʪʦʪʘ! ʂʦʣʢʦ ʫʩʧʝʰʥʦ ʪʦʛʘʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʯʨʝʟ ʪʷʭ? ɸʢʦ ʧʨʠ ʦʙʨʘʟʫʚʘʥʝʪʦ ʜʦʨʠ ʥʘ 
ʧʨʦʩʪʠ ʘʙʩʪʨʘʢʮʠʠ ʩʝ ʥʘʪʲʢʚʘʤʝ ʥʘ ʛʨʘʤʘʜʥʠ ʪʨʫʜʥʦʩʪʠ, ʢʦʣʢʦ ʜʘʣʝʯ ʤʦʞʝʤ 
ʜʘ ʦʪʠʜʝʤ ʚ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʯʘʩʪʠʮʠ ʦʪ ʩʚʝʪʘ ʯʨʝʟ ʧʨʦʛʨʘʤʠʨʘʥʝ? 

ʂʦʥʩʪʨʫʢʮʠʷʪʘ Ăʦʧʨʝʜʝʣʠʪʝʣ ʥʘ ʩʧʠʩʲʢñ ([é]), ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʷʪʦ 
ʟʘʜʘʜʦʭʤʝ ʬʫʥʢʮʠʠʪʝ map ʠ filter, ʠʤʘ ʤʥʦʛʦ ʜʨʫʛʠ ʧʨʠʣʦʞʝʥʠʷ. ʉ ʥʝʡʥʘ ʧʦʤʦʱ 
ʫʜʦʙʥʦ ʩʝ ʠʟʨʘʟʷʚʘʪ ʨʘʟʣʠʯʥʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʩʧʠʩʲʮʠ, ʢʦʝʪʦ 
ʧʲʢ ʝ ʮʝʥʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʯʠʩʣʦʚʠ ʠ 
ʢʦʤʙʠʥʘʪʦʨʥʠ ʟʘʜʘʯʠ. ʉʣʝʜʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘʤʠʨʘ ʚʩʠʯʢʠ ʥʘʯʠʥʠ, ʧʦ ʢʦʠʪʦ 
ʘʨʛʫʤʝʥʪʲʪ ʠӡ n>0 ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ ʩʙʦʨ ʦʪ ʪʨʠ ʨʘʟʣʠʯʥʠ ʯʠʩʣʘ: 

sums3n = [(a,b,c) | a<-[1..n-2], b<-[a+1..n-1], 

                    c<-[b+1..n], a+b+c==n] 

ʅʘʧʨʠʤʝʨ sums3 12 ʜʘʚʘ [(1,2,9),(1,3,8),(1,4,7),(1,5,6),(2,3,7),(2,4,6),(3,4,5)], ʘ 
length (sums3 100) ï 784. 

ʂʘʪʦ ʠʟʧʦʣʟʚʘʤʝ, ʯʝ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʠʟʙʨʦʷʚʘʥʠʷ (<-) ʚ ʦʧʨʝʜʝʣʠʪʝʣ ʥʘ 
ʩʧʠʩʲʢ ʚʦʜʷʪ ʜʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʜʝʢʘʨʪʦʚʦ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʢʘʢʪʦ ʧʨʠ ʪʨʦʡʢʠʪʝ ʚ 
ʛʦʨʥʠʷ ʧʨʠʤʝʨ, ʤʦʞʝʤ ʜʘ ʥʘʧʠʰʝʤ ʨʝʢʫʨʩʠʚʥʘ ʬʫʥʢʮʠʷ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʪʘʢʦʚʘ 
ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʪ ʤʥʦʞʝʩʪʚʦ ʨʝʜʠʮʠ: 

cprod [] = [[]] 

cprod (xs:xss) = [x:ps | x<-xs, ps<-cprod xss] 

ɼʘ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʩʪʘʚʘ ʜʫʤʘ ʟʘ ʢʘʢʲʚ ʜʘ ʝ ʙʨʦʡ ʨʝʜʠʮʠ, ʚʩʷʢʘ ʩ ʢʘʢʲʚ ʜʘ ʝ 
ʙʨʦʡ ʯʣʝʥʦʚʝ. ʅʘʧʨʠʤʝʨ ʠʟʨʘʟʲʪ cprod ["abc","d","ef"] ʝ ʨʘʚʝʥ ʥʘ 
["ade","adf","bde","bdf","cde","cdf"]. 

ʇʦʩʣʝʜʥʠʪʝ ʜʚʝ ʧʨʠʚʝʜʝʥʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʚʘʪ ʪʦʣʢʦʚʘ ʷʩʥʠ ʠ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʠ ʨʝʰʝʥʠʷ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʟʘʜʘʯʠ, ʯʝ ʥʷʤʘ ʥʫʞʜʘ ʜʘ ʙʲʜʘʪ 
ʦʙʷʩʥʷʚʘʥʠ. ʀ ʚ ʪʝʟʠ ʩʣʫʯʘʠ ʦʙʘʯʝ ʨʝʰʝʥʠʷʪʘ ʥʘ ʉʠ ʠ ʧʨ. ʙʠʭʘ ʙʠʣʠ ʜʲʣʛʠ, 
ʪʨʦʤʘʚʠ, ʘ ʠ ʥʝʜʦʙʨʝ ʦʪʛʦʚʘʨʷʱʠ ʥʘ ʧʦʩʪʘʥʦʚʢʘʪʘ ʥʘ ʟʘʜʘʯʠʪʝ. 

ʉʧʝʮʠʘʣʥʦ ʟʘ ʫʯʝʙʥʠ ʮʝʣʠ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʜʠʘʣʝʢʪʠʪʝ ʥʘ ʍʘʩʢʝʣ Vital, 
Pivotal ʠ Helium, ʢʦʠʪʦ ʠʤʘʪ ʫʩʠʣʝʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪ ʠ ʜʨʫʞʝʣʶʙʥʦʩʪ, ʚʢʣ. ʤʦ-
ʛʘʪ ʜʘ ʧʦʢʘʟʚʘʪ ʛʨʘʬʠʯʥʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ. 

ʅʘʣʠʮʝ ʩʘ ʠ ʜʨʫʛʠ ʧʨʠʚʣʝʢʘʪʝʣʥʠ ʝʟʠʢʦʚʠ ʘʣʪʝʨʥʘʪʠʚʠ. ɽʜʥʘ ʦʪ ʪʷʭ ʝ 
ʩʠʩʪʝʤʘʪʘ ɻʝʦʤʃʘʙ [4], ʨʘʟʨʘʙʦʪʝʥʘ ʠʤʝʥʥʦ ʟʘ ʫʯʠʣʠʱʥʦ ʦʙʫʯʝʥʠʝ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ. ɻʝʦʤʃʘʙ ʝ ʬʫʥʢʮʠʦʥʘʣʝʥ ʝʟʠʢ ʟʘ ʨʘʙʦʪʘ ʩ ʯʠʩʣʘ ʠ ʨʘʚʥʠʥʥʠ 
ʬʠʛʫʨʠ. ʊʦʡ ʠʤʘ ʤʥʦʛʦ ʤʘʣʲʢ ʙʨʦʡ ʚʛʨʘʜʝʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦʯʪʠ ʪʨʠʚʠʘʣʝʥ 
ʩʠʥʪʘʢʩʠʩ, ʥʦ ʧʨʠ ʚʩʝ ʪʦʚʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʧʲʣʥʦʮʝʥʥʦ, ʣʘʢʦʥʠʯʥʦ ʠ ʩ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʦʥʘʛʣʝʜʷʚʘʥʝ ʯʨʝʟ ʬʠʛʫʨʥʠ ʢʦʤʧʦʟʠʮʠʠ ʜʘ ʩʝ ʠʟʨʘʟʷʪ ʨʝʜʠʮʘ 
ʚʘʞʥʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʧʦʥʷʪʠʷ. ɼʠʘʧʘʟʦʥʲʪ ʥʘ ʩʣʦʞʥʦʩʪ ʥʘ ʨʝʰʘʚʘʥʠʪʝ 
ʯʨʝʟ ʥʝʛʦ ʟʘʜʘʯʠ ʝ ʤʥʦʛʦ ʰʠʨʦʢ ʠ ʚ ʜʚʝʪʝ ʧʦʩʦʢʠ, ʪʘʢʘ ʯʝ ʦʧʠʪʝʥ ʧʨʝʧʦʜʘʚʘʪʝʣ 
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ʜʘ ʤʦʞʝ ʜʘ ʧʦʜʙʝʨʝ ʨʘʟʣʠʯʥʠ ʧʦ ʭʘʨʘʢʪʝʨ ʠ ʩʪʝʧʝʥ ʥʘ ʪʨʫʜʥʦʩʪ 
ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. ʅʘʨʝʜ ʩ ʜʨʫʛʠʪʝ, ʜʦʩʪʦʡʥʩʪʚʦ ʥʘ ʪʘʟʠ ʩʠʩʪʝʤʘ ʝ ʪʦʚʘ, ʯʝ 
ʚʠʟʫʘʣʥʦʪʦ ʚ ʥʝʷ ʟʘʝʤʘ ʪʦʯʥʦ ʧʦʜʭʦʜʷʱʦʪʦ ʤʷʩʪʦ, ʙʝʟ ʜʘ ʦʪʚʣʠʯʘ ʚʥʠʤʘʥʠʝʪʦ 
ʦʪ ʩʲʱʝʩʪʚʝʥʦʪʦ ʯʨʝʟ ʠʟʣʠʰʥʘ ʝʬʝʢʪʥʦʩʪ ʠ ʧʨʝʜʨʘʟʧʦʣʘʛʘʥʝ ʢʲʤ ʨʠʩʫʚʘʥʝ 
ʚʤʝʩʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ʏʝʩʪʦ ʧʨʠʣʘʛʘʥ ʦʧʨʦʩʪʝʥ, ʥʦ ʚʩʝ ʧʘʢ ʤʝʨʦʜʘʚʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ 
ʠʟʨʘʟʠʪʝʣʥʦʩʪʪʘ ʥʘ ʝʟʠʮʠʪʝ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʨʘʟʤʝʨʲʪ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʢʦʷʪʦ 
ʨʝʰʘʚʘ ʜʘʜʝʥʘ ʟʘʜʘʯʘ. ʂʘʪʦ ʧʨʘʚʠʣʦ, ʧʦ-ʢʨʘʪʢʘ ʧʨʦʛʨʘʤʘ ʦʟʥʘʯʘʚʘ ʧʦ-
ʘʜʝʢʚʘʪʝʥ ʝʟʠʢ. ʅʘ ʫʝʙʩʘʡʪʘ [3], ʢʲʜʝʪʦ ʧʨʝʜʩʪʘʚʷʤ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʤʥʦʞʝʩʪʚʦ 
ʝʟʠʮʠ, ʜʘʜʝʥʘ ʟʘʜʘʯʘ ʙʠʚʘ ʨʝʰʝʥʘ ʥʘ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʪʷʭ ï ʧʦʥʘʩʪʦʷʱʝʤ 
ʧʝʪʜʝʩʝʪ ʠ ʯʝʪʠʨʠ. ʄʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ, ʯʝ ʪ.ʥʘʨ. ʩʮʝʥʘʨʥʠ (scripting) ʝʟʠʮʠ 
(ʤʥʦʛʦ ʦʪ ʢʦʠʪʦ ʚʧʨʦʯʝʤ ʩʲʱʦ ʥʦʩʷʪ ʙʝʣʝʟʠ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʠʷ ʩʪʠʣ) ʜʘʚʘʪ 
ʢʲʩʠ ʠ ʷʩʥʠ ʨʝʰʝʥʠʷ. ʊʝʟʠ ʝʟʠʮʠ, ʦʩʦʙʝʥʦ ʥʘʧʨ. ʈʫʙʠ ʠ ʇʘʡʪʲʥ, ʧʨʝʜʣʘʛʘʪ 
ʠʥʪʝʨʘʢʪʠʚʥʦʩʪ, ʚʠʩʦʢʦ ʩʝʤʘʥʪʠʯʥʦ ʨʘʚʥʠʱʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʨʠʣʦʞʥʠ 
ʙʠʙʣʠʦʪʝʢʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʙʠ ʤʦʛʣʦ ʩ ʫʩʧʝʭ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʦʙʫʯʝʥʠʝ 
ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. 

ʀʥʪʝʨʝʩʝʥ ʠ ʠʥʪʝʥʟʠʚʥʦ ʨʘʟʚʠʚʘʱ ʩʝ ʢʣʘʩ ʧʨʦʛʨʘʤʥʠ ʩʨʝʜʠ ʩʘ ʪʝʟʠ ʟʘ 
ʜʠʥʘʤʠʯʥʘ ʛʝʦʤʝʪʨʠʷ [2]. ʊʝʟʠ ʦʪ ʪʷʭ, ʢʘʪʦ ɻʝʦɻʝʙʨʘ ʠ ʇ. ʠ ʃ. (C.a.R.), ʢʦʠʪʦ 
ʧʨʝʜʣʘʛʘʪ ʢʦʥʩʪʨʫʢʪʠʚʝʥ ʝʟʠʢ, ʜʘʚʘʪ ʠ ʧʨʝʢʨʘʩʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʯʨʝʟ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘʪʘ ʦʙʣʘʩʪ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠʪʝ ʧʦʩʪʨʦʝʥʠʷ. 
ʊʘʢʠʚʘ ʧʨʦʛʨʘʤʠ ʚʝʯʝ ʰʠʨʦʢʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʟʘʥʷʪʠʷʪʘ ʧʦ ʛʝʦʤʝʪʨʠʷ, ʥʦ ʢʘʪʦ 
ʩʨʝʜʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʘ ʥʝʜʦʦʮʝʥʝʥʠ. 

ʈʝʜʠʮʘ ʦʪ ʰʠʨʦʢʦʠʟʧʦʣʟʚʘʥʠʪʝ ʧʨʦʛʨʘʤʠ, ʥʘʨʠʯʘʥʠ ʦʙʠʢʥʦʚʝʥʦ Ăʠʥʩʪʨʫ-
ʤʝʥʪʘʣʥʠñ ʚ ʦʧʝʨʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ, ʢʘʪʦ bc, dc, sed ʠ awk ʩʘ ʚ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ 
ʩʪʝʧʝʥ ʠʥʪʝʨʧʨʝʪʘʪʦʨʠ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʝʟʠʮʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʩʲʱʦ 
ʫʩʧʝʰʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʪʘʢʠʚʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ɿʘ 
ʤʥʦʛʦ ʟʘʜʘʯʠ ʪʝ ʩʘ ʜʦʩʪʘ ʧʦ-ʧʦʜʭʦʜʷʱʠ ʦʪ ʩʝʛʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʝʟʠʮʠ. ɼʦʨʠ 
ʜʦʙʨʝ ʨʘʟʚʠʪ ʪʝʢʩʪʦʚ ʨʝʜʘʢʪʦʨ ʤʦʞʝ ʜʘ ʧʨʝʜʣʦʞʠ ʤʥʦʛʦ ʩʲʜʲʨʞʘʪʝʣʥʠ ʟʘʜʘʯʠ 
ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʠ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʪʝʢʩʪ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʝʛʫʣʷʨʥʠ ʠʟʨʘʟʠ. 

ɺʲʧʨʝʢʠ ʯʝ ʪʫʢ ʦʪʜʝʣʠʭ ʚʥʠʤʘʥʠʝ ʥʘʡ-ʚʝʯʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ï ʝʟʠʮʠ ʠ 
ʩʨʝʜʠ ï ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʢʘʪʦ ʮʝʥʝʥ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʨʝʩʫʨʩ 
ʥʝ ʙʠʚʘ ʜʘ ʧʦʜʤʠʥʘʚʘʤʝ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʟʘʜʘʯʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 
ʧʦʩʪʘʚʷʪ ʠ ʨʝʰʘʚʘʪ. ʉʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʝʟʠʮʠ ʠ ʩʨʝʜʠ ʧʦʜʩʢʘʟʚʘʪ ʩʧʝʮʠʬʠʯʥʠ 
ʟʘ ʚʩʷʢʘ ʦʪ ʪʷʭ ʟʘʜʘʯʠ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʦ ʚʠʜ ʦʙʝʢʪʠ: 
ʯʠʩʣʦʚʠ ʤʥʦʞʝʩʪʚʘ, ʛʝʦʤʝʪʨʠʯʥʠ ʬʠʛʫʨʠ, ʪʝʢʩʪʦʚʠ ʠ ʘʙʩʪʨʘʢʪʥʦʩʠʤʚʦʣʥʠ 
ʩʪʨʫʢʪʫʨʠ, ʰʘʙʣʦʥʠ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ. ʅʘʤʠʨʘʥʝʪʦ ʥʘ ʦʧʪʠʤʘʣʥʠ ʦʙʝʢʪʠ ʝ 
ʚʘʞʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʥʘ ʪʦʟʠ ʪʠʧ ʟʘʜʘʯʠ. ʇʦʩʪʨʦʷʚʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ ʦʙʝʢʪ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʯʨʝʟ ʧʨʦʛʨʘʤʘ ʠʣʠ ʥʝ, ʘ ʤʦʞʝ ʜʘ ʩʝ ʩʲʩʪʦʠ ʠ ʚ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ 
ʧʨʦʛʨʘʤʘ ʠʣʠ ʚʭʦʜ ʟʘ ʧʨʦʛʨʘʤʘ ʯʨʝʟ ʧʨʦʛʨʘʤʘ! ʇʦ-ʩʣʦʞʝʥ ʚʘʨʠʘʥʪ ʥʘ 
ʧʦʩʪʨʦʠʪʝʣʥʘ ʟʘʜʘʯʘ ï ʤʝʪʘʧʦʩʪʨʦʝʥʠʝ ï ʝ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ Ăʤʠʥʠʝʟʠʢñ ʟʘ 
ʦʧʠʩʚʘʥʝ ʠʣʠ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʜʘʜʝʥ ʢʣʘʩ ʦʪ ʦʙʝʢʪʠ. 
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ɼʨʫʛ ʪʠʧ ʟʘʜʘʯʠ ʩʘ ʪʝʟʠ ʟʘ ʧʨʦʚʝʨʢʘ ʠʣʠ ʦʪʢʨʠʚʘʥʝ ʥʘ ʩʚʦʡʩʪʚʘ. ʊʝ ʩʲʱʦ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʜʘʜʝʥʘ ʧʨʝʜʤʝʪʥʘ ʩʨʝʜʘ. ɺʘʞʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪ 
ʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʩʘʤʠʪʝ ʧʨʦʛʨʘʤʠ. 
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ʈʝʟʶʤʝ: ʉʦʮʠʘʣʥʠʪʝ ʤʝʜʠʠ ʩʝ ʧʨʝʚʲʨʥʘʭʘ ʚ ʩʲʚʨʝʤʝʥʥʦ ʷʚʣʝʥʠʝ ʧʨʠ 
ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ ʫʯʝʥʠʮʠʪʝ ʠ ʩʪʫʜʝʥʪʠʪʝ. ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʝʪʦ ʠʟʩʣʝʜʚʘʥʝ 
ʝ ʜʘ ʧʦʢʘʞʝ ʥʦʚʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ WEB 2.0 ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ 
ʫʩʲʚʲʨʰʝʥʩʪʚʫʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʥʷʢʦʠ ʪʝʭʥʠ 
ʢʦʥʢʨʝʪʥʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʩʦʮʠʘʣʥʠ ʤʝʜʠʠ, ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, WEB 2.0, ʦʙʨʘʟʦʚʘʥʠʝ 

I. ɻʳʛʞʝʞʦʡʞ 

ʉʦʮʠʘʣʥʠʪʝ ʤʝʜʠʠ ʦʙʝʜʠʥʷʚʘʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʠʪʦ 
ʭʦʨʘʪʘ ʤʦʛʘʪ ʜʘ ʩʧʦʜʝʣʷʪ ʠʥʬʦʨʤʘʮʠʷ, ʜʘ ʧʨʘʚʷʪ ʟʘʢʣʶʯʝʥʠʷ ʠ ʜʘ ʛʝʥʝʨʠʨʘʪ 
ʠʜʝʠ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ  ʩʦʮʠʘʣʥʠʪʝ web ʩʘʡʪʦʚʝ ʦʙʭʚʘʱʘ: 

ʊʝʢʩʪ ï ʠʟʧʦʣʟʚʘ ʩʝ ʟʘ ʠʟʢʘʟʚʘʥʝ ʥʘ ʤʥʝʥʠʷ ʠʣʠ ʧʠʩʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷ ʚ 
ʙʣʦʛʦʚʝʪʝ. 

ʀʟʦʙʨʘʞʝʥʠʷ ï ʢʘʨʪʠʥʠ ʠ ʩʥʠʤʢʠ, ʧʦʜʛʦʪʚʝʥʠ ʦʪ ʣʶʙʠʪʝʣʠ ʜʦ 
ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʬʦʪʦʛʨʘʬʠ. 

ɿʚʫʢ ï ʩʦʮʠʘʣʥʘʪʘ ʤʝʜʠʷ ʧʨʝʜʠʟʚʠʢʚʘ ʫʯʘʩʪʥʠʮʠʪʝ ʜʘ ʩʲʟʜʘʚʘʪ 
ʘʫʜʠʦʬʘʡʣʦʚʝ (podcasts). ʇʨʦʮʝʩʲʪ ʥʘ ʟʘʧʠʩ ʝ ʝʣʝʤʝʥʪʘʨʝʥ, ʥʝ ʠʟʠʩʢʚʘ ʩʢʲʧʦ 
ʦʙʦʨʫʜʚʘʥʝ, ʬʦʨʤʘʪʲʪ ʧʦʟʚʦʣʷʚʘ ʫʜʦʙʝʥ ʜʦʩʪʲʧ ʦʪ ʢʦʤʧʶʪʲʨ ʠʣʠ ʜʨʫʛ ʧʣʝʲʨ.  
ʌʘʡʣʦʚʝʪʝ ʦʪ ʩʝʨʠʷʪʘ ʩʝ ʩʲʟʜʘʚʘʪ ʧʦ ʢʦʥʢʨʝʪʝʥ ʧʦʚʦʜ ʠ ʧʨʦʮʝʩʲʪ ʥʘ ʜʦʩʪʘʚʢʘ 
ʥʘ ʥʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʘʚʪʦʤʘʪʠʟʠʨʘ.  

ɺʠʜʝʦ ï ʩʘʡʪʦʚʝʪʝ ʧʦʟʚʦʣʷʚʘʪ ʧʦʤʝʩʪʚʘʥʝ ʥʘ ʚʠʜʝʦʬʘʡʣʦʚʝ ʩ ʧʦʧʫʣʷʨʥʠ 
ʬʦʨʤʘʪʠ ʠ ʦʙʠʢʥʦʚʝʥ ʜʦʩʪʲʧ ʜʦ ʪʷʭ. 

ʅʷʢʦʠ ʦʪ ʜʦʙʨʝ ʧʦʟʥʘʪʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ Web 2.0 ʪʝʭʥʦʣʦʛʠʠʪʝ ʩ 
ʧʝʨʩʧʝʢʪʠʚʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʘ:  

ʉʦʮʠʘʣʥʠ ʤʨʝʞʠ ï ʩʘʡʪʦʚʝ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʝʨʩʦʥʘʣʝʥ 
ʧʨʦʬʠʣ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʢʦʥʪʘʢʪʠ, ʜʠʩʢʫʩʠʠ ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʩ ʧʨʠʷʪʝʣʠ, ʩʝʤʝʡʩʪʚʦ, ʢʦʣʝʛʠ. ʊʘʢʠʚʘ ʩʘ ʠʟʚʝʩʪʥʠʪʝ ʩʦʮʠʘʣʥʠ 
ʤʨʝʞʠ Facebook, MySpace, Bebo ʠ ʜʨ.. 

Wikis - wikis ʩʘ ʩʘʡʪʦʚʝ ʩ  ʠʥʬʦʨʤʘʮʠʷ, ʩʲʟʜʘʜʝʥʘ ʠ ʨʝʜʘʢʪʠʨʘʥʘ ʦʪ ʩʘʤʠʪʝ 
ʧʦʪʨʝʙʠʪʝʣʠ ʟʘ ʩʧʦʜʝʣʷʥʝ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʜʘʜʝʥ ʧʨʝʜʤʝʪ ʠʣʠ ʪʝʤʘ. ʇʦʟʥʘʪʘʪʘ 
Wikipedia ʝ ʪʝʭʥʠʷʪ ʧʨʦʪʦʪʠʧ. 
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Video sharing ï ʩʘʡʪʦʚʝ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʚʠʜʝʦ, ʢʦʠʪʦ ʜʦʧʫʩʢʘʪ 
ʩʧʦʜʝʣʷʥʝʪʦ ʚ ʤʨʝʞʘʪʘ ʥʘ ʣʠʯʥʠ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʠ ʩ ʦʩʪʘʥʘʣʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ. 
ʀ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʠʤʘ ʜʦʢʘʟʘʥ ʣʠʜʝʨ - ʩʘʡʪʘ YouTube. 

Photo sharing ï ʩʘʡʪʦʚʝʪʝ ʟʘ ʨʘʙʦʪʘ ʩ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʚʘʪ 
ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʢʘʨʪʠʥʠ ʠ ʩʥʠʤʢʠ ʚ ʩʦʙʩʪʚʝʥ ʧʨʦʬʠʣ, ʢʦʠʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʝ 
ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʦʪ ʚʩʝʢʠ ʚ ʀʥʪʝʨʥʝʪ. Flickr ʝ ʝʜʠʥ ʦʪ ʫʪʚʲʨʜʝʥʠʪʝ ʩʘʡʪʦʚʝ ʟʘ 
ʩʧʦʜʝʣʷʥʝ ʥʘ ʬʦʪʦʩʠ. 

News aggregation ï ʩʘʡʪʦʚʝ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʷʪ ʩʧʠʩʲʢ ʩ ʧʦʩʣʝʜʥʠʪʝ ʥʦʚʠʥʠ, 
ʧʫʙʣʠʢʫʚʘʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʩʪʘ. ʇʦʧʫʣʷʨʝʥ ʘʛʨʝʛʘʪʦʨ ʥʘ ʥʦʚʠʥʠ ʩ ʤʥʦʛʦ 
ʘʢʪʠʚʥʦ ʚʠʨʪʫʘʣʥʦ ʦʙʱʝʩʪʚʦ ʝ Digg. 

Social bookmarking ï ʚ ʪʷʭ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʧʫʙʣʠʢʫʚʘʪ 
ʭʠʧʝʨʚʨʲʟʢʠ ʢʲʤ web ʩʪʨʘʥʠʮʠ, ʧʨʝʮʝʥʝʥʠ ʢʘʪʦ ʧʦʣʝʟʥʠ ʠ ʛʠ ʩʧʦʜʝʣʷʪ ʩ ʜʨʫʛʠ. 

Presence apps ï web ʩʘʡʪʦʚʝ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʜʝʢʣʘʨʠʨʘ 
ʧʨʠʩʲʩʪʚʠʝ ʚ ʤʨʝʞʘʪʘ ʯʨʝʟ ʧʦʩʪʘʚʷʥʝ ʥʘ ʤʠʢʨʦʙʣʦʛʦʚʝ ʚʲʚ ʚʠʜ ʥʘ ʩʲʦʙʱʝʥʠʷ 
ʟʘ ʩʧʦʜʝʣʷʥʝ ʩ ʘʫʜʠʪʦʨʠʷʪʘ. Twitter ʝ ʜʦʙʲʨ ʧʨʠʤʝʨ ʟʘ ʪʘʢʦʚʘ ʧʨʠʣʦʞʝʥʠʝ. 

ʇʦʥʘʩʪʦʷʱʝʤ ʩʦʮʠʘʣʥʠʪʝ ʤʝʜʠʠ ʩʝ ʨʘʟʚʠʚʘʪ ʤʥʦʛʦ ʜʠʥʘʤʠʯʥʦ, ʥʘʨʘʩʪʚʘ 
ʧʦʧʫʣʷʨʥʦʩʪʪʘ ʠʤ, ʧʦʷʚʷʚʘʪ ʩʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʥʦʚʠ ʦʙʣʘʩʪʠ, ʩʣʝʜʦʚʘʪʝʣʥʦ 
ʧʨʝʜʩʪʘʚʝʥʠʷʪ ʩʧʠʩʲʢ ʥʝ ʧʨʝʪʝʥʜʠʨʘ ʟʘ ʠʟʯʝʨʧʘʪʝʣʝʥʦʩʪ. 

II. ʈʩʡʤʧʟʞʦʡʞ ʦʙ online ʪʧʯʡʙʤʦʡʫʞ ʥʞʝʡʡ ʛ ʧʚʩʙʠʧʛʙʦʡʞʫʧ 

ʅʷʢʦʣʢʦ ʜʝʩʝʪʠʣʝʪʠʷ ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʨʘʟʣʠʯʥʘ 
ʩʪʝʧʝʥ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ - ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʝʭʥʠʷ ʝʬʝʢʪ ʥʝ ʩʘ ʧʨʝʜʤʝʪ ʥʘ ʪʦʚʘ 
ʠʟʩʣʝʜʚʘʥʝ. ʀʤʘ ʩʲʱʝʩʪʚʝʥʘ ʧʨʦʤʷʥʘ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʥʦ ʪʷ ʥʝ ʝ 
ʜʦʩʪʘʪʲʯʥʘ ʟʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʦʙʱʝʩʪʚʦʪʦ.  

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʙʠʟʥʝʩʘ, ʢʲʜʝʪʦ ʢʦʤʧʶʪʨʠʪʝ ʩʪʘʥʘʭʘ ʯʘʩʪ ʦʪ ʨʘʙʦʪʥʦʪʦ 
ʤʷʩʪʦ ʠ ʧʨʝʦʙʨʘʟʠʭʘ ʝʞʝʜʥʝʚʥʠʪʝ ʠ ʜʝʣʦʚʠʪʝ ʜʝʡʥʦʩʪʠ, ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ 
ʪʝʭʥʦʣʦʛʠʠʪʝ ʥʝ ʩʘ ʧʦʚʣʠʷʣʠ ʜʦʩʪʘʪʲʯʥʦ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ - ʦʪ 
ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʮʝʣʠʪʝ ʤʫ ʜʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ 
ʧʦʩʪʠʛʘʥʝʪʦ ʠʤ.  

ʇʨʦʤʝʥʠ ʠʤʘ ʚ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʥʦʚʠ ʩʨʝʜʩʪʚʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʥʘʛʣʝʜʷʚʘʥʝ 
ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ, ʥʦ ʥʝ ʪʦʣʢʦʚʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʤʫ.  

ɸʚʪʦʨʠʪʝ ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ ʝʜʥʘ ʩʝʨʠʦʟʥʘ ʧʨʠʯʠʥʘ ʟʘ ʥʝʜʦʩʪʘʪʲʯʥʘʪʘ 
ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʝ ʧʦʜʭʦʜʲʪ ʢʲʤ ʪʷʭ 
ʢʘʪʦ ʪʝʭʥʠʯʝʩʢʘ ʩʨʝʜʘ ʚ ʫʯʝʙʥʠʪʝ ʟʘʣʠ, ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʢʦʥʢʨʝʪʥʠ ʟʘʜʘʯʠ. ʅʷʢʦʠ 
ʦʪ ʠʟʧʦʣʟʚʘʥʠʪʝ ʧʨʦʛʨʘʤʥʠ ʩʨʝʜʩʪʚʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʥʝ ʩʘ ʘʜʝʢʚʘʪʥʠ 
ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʀʥʪʝʨʥʝʪ ʠ ʚ ʯʘʩʪʥʦʩʪ ʥʘ ʥʘʡ-ʩʲʚʨʝʤʝʥʥʠʪʝ Web ʪʝʭʥʦʣʦʛʠʠ 
ʩʲʱʝʩʪʚʝʥʦ ʧʨʦʤʝʥʷʪ ʚʨʲʟʢʘʪʘ ʥʠ ʩ ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 
ʧʦʟʥʘʥʠʝ ʠʟʚʲʥ ʬʦʨʤʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʈʘʟʚʠʚʘʪ ʩʝ ʥʦʚʠ ʪʝʭʥʠʯʝʩʢʠ ʠ 
ʧʨʦʛʨʘʤʥʠ ʩʨʝʜʠ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʤʠʩʣʠ ʟʘ ʥʷʢʦʠ  ʝʚʦʣʶʮʠʦʥʥʠ 
ʧʨʦʤʝʥʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ.  
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ʋʜʦʚʣʝʪʚʦʨʷʚʘʥʝʪʦ ʥʘ ʯʦʚʝʰʢʘʪʘ ʧʦʪʨʝʙʥʦʩʪ ʟʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʚ 
ʩʝʛʘʰʥʠʪʝ ʫʩʣʦʚʠʷ ʩʝ ʜʦʧʲʣʚʘ ʠ ʦʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʤʣʘʜʠʷʪ ʯʦʚʝʢ ʜʘ ʫʯʘʩʪʚʘ ʚ 
ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ.  

ɺ ʥʷʢʦʠ ʨʘʟʚʠʪʠ ʩʪʨʘʥʠ ʩʚʲʨʟʚʘʪ ʨʝʬʦʨʤʘʪʘ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩ ʠʟʠʩʢʚʘʥʠʷ 
ʢʲʤ ʟʘʚʲʨʰʚʘʱʠʪʝ ʦʩʥʦʚʥʘʪʘ ʤʫ ʩʪʝʧʝʥ ʜʘ ʩʘ ʟʘʧʦʟʥʘʪʠ ʩ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ 
ʩʧʦʤʝʥʘʪʠʪʝ ʙʣʦʛʦʚʝ, ʧʦʜʢʘʩʪʠ, Wikipedia ʠ Twitter ʢʘʪʦ ʠʟʪʦʯʥʠʮʠ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʠ ʬʦʨʤʠ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷ (The Guardian [1]). 

III. ʊʧʯʡʙʤʦʡʫʞ ʥʞʝʡʡ ʛ ɺʳʤʜʙʩʡʸ ʡ ʧʫʦʧʱʞʦʡʞʫʧ ʡʥ ʣʳʥ 
ʧʚʩʙʠʧʛʙʦʡʞʫʧ 

ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʝʜʠʠ ʚ ɹʲʣʛʘʨʠʷ ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ ʦʮʝʥʠ, 
- ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʜʦʙʨʝ ʨʘʟʚʠʪʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠ ʢʦʥʩʫʣʪʘʥʪʩʢʠ ʮʝʥʪʨʦʚʝ, 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʚ ʪʘʟʠ ʥʘʩʦʢʘ. ʅ̫ ʢʦʠ ʢʦʩʚʝʥʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʥʘʡ-
ʧʦʧʫʣʷʨʥʠʪʝ ʩʦʮʠʘʣʥʠ ʤʝʜʠʠ ʫ ʥʘʩ ʥʠ ʧʨʝʜʩʪʘʚʷʪ ʚʩʝ ʧʘʢ ʠʟʚʝʩʪʥʘ 
ʠʥʬʦʨʤʘʮʠʷ.  

DoubleClick Ad Planner ʥʘ Google ʝ ʝʜʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʤʝʜʠʡʥʦ ʧʣʘʥʠʨʘʥʝ, 
ʢʦʝʪʦ ʠʜʝʥʪʠʬʠʮʠʨʘ ʧʦʩʝʱʝʥʠʷʪʘ ʥʘ ʜʘʜʝʥ ʩʘʡʪ. ɿʘʧʦʟʥʘʚʘʥʝʪʦ ʩ 
ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʘ ʯʨʝʟ ʥʝʛʦ ʥʠ ʧʦʢʘʟʚʘ, ʯʝ ʦʪ ʪʝʟʠ ʩʘʡʪʦʚʝ ʥʘʡ-ʧʦʧʫʣʷʨʥʠ 
ʚ ɹʲʣʛʘʨʠʷ ʩʘ Facebook ʠ Wikipedia. ɻʦʣʷʤ ʝ ʠʥʪʝʨʝʩʲʪ ʠ ʢʲʤ ʙʣʦʛʦʚʝʪʝ 
WordPress. ʇʦʩʪʝʧʝʥʥʦ ʩʝ ʫʚʝʣʠʯʘʚʘ ʧʦʣʟʚʘʥʝʪʦ ʠ ʥʘ ʩʦʮʠʘʣʥʘʪʘ ʤʨʝʞʘ 
Twitter. ʇʦ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʪʝʤʠ ʙʲʣʛʘʨʠʥʲʪ ʩʝ ʦʙʨʲʱʘ ʥʘʡ-ʚʝʯʝ ʢʲʤ Wikipedia 
ʠ ʙʣʦʛʦʚʝʪʝ WordPress.  

ʅ̫ ʤʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʢʦʥʢʨʝʪʥʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʩʦʮʠʘʣʥʠʪʝ 
ʤʝʜʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʚ ɹʲʣʛʘʨʠʷ. ɽʜʠʥ ʚʲʟʤʦʞʝʥ ʧʦʜʭʦʜ ʟʘ ʪʘʢʦʚʘ 
ʧʨʦʫʯʚʘʥʝ ʝ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ Twitter ʢʣʠʝʥʪ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. 
ʇʦʩʨʝʜʩʪʚʦʤ TwitDir ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʤʘʡ 2010 ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ 523 ʨʝʛʠʩʪʨʠʨʘʥʠ 
ʙʲʣʛʘʨʠ ʚ Twitter. ʊʦʚʘ ʥʝ ʜʘʚʘ ʨʝʘʣʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʙʲʣʛʘʨʩʢʘʪʘ ʦʙʱʥʦʩʪ ʚ 
ʪʘʟʠ ʤʨʝʞʘ ï ʠʟʚʝʩʪʥʦ ʝ, ʯʝ ʧʦ-ʤʘʣʢʦ ʦʪ ʧʦʣʦʚʠʥʘʪʘ ʧʦʩʝʪʠʪʝʣʠ ʦʧʨʝʜʝʣʷʪ 
ʩʪʨʘʥʘʪʘ ʩʠ. 

ɿʘ ʠ ʧʨʦʪʠʚ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ: 

ʇʨʠʩʲʩʪʚʠʝʪʦ ʚ ʩʦʮʠʘʣʥʘ ʤʨʝʞʘ ʥʘ ʫʯʘʱʠʪʝ ʩʝ ʧʨʝʜʠʟʚʠʢʚʘ ʪʨʝʚʦʛʠ ʩʨʝʜ 
ʨʦʜʠʪʝʣʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. ʆʧʘʩʝʥʠʷʪʘ ʩʘ ʦʪ ʧʨʠʩʪʨʘʩʪʷʚʘʥʝ ʢʲʤ ʚʠʨʪʫʘʣʥʦ 
ʦʙʱʫʚʘʥʝ, ʧʦʜʤʷʥʘ ʥʘ ʣʠʯʥʦʩʪʪʘ, ʛʫʙʝʥʝ ʥʘ ʚʨʝʤʝ, ʥʘʨʘʥʷʚʘʥʝ ʥʘ ʯʫʚʩʪʚʘʪʘ, 
ʧʦʜʢʦʧʘʚʘʥʝ ʥʘ ʨʝʧʫʪʘʮʠʷʪʘ, ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʝʧʨʠʷʪʥʦʩʪʠ ʠ ʜʦʨʠ ʦʧʘʩʥʦʩʪʠ. 
ʅʘ ʧʨʲʚ ʧʦʛʣʝʜ ʧʦʥʷʪʠʝʪʦ ʩʦʮʠʘʣʥʘ ʤʨʝʞʘ ʥʦʩʠ ʦʪʨʠʮʘʪʝʣʝʥ ʢʦʥʪʝʢʩʪ, ʢʦʝʪʦ 
ʩʧʲʚʘ ʧʨʦʜʫʢʪʠʚʥʦʪʦ ʤʫ ʠʟʧʦʣʟʚʘʥʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. 

ʗʜʨʦʪʦ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʝ ʤʥʦʞʝʩʪʚʦ ʦʪ Web 2.0 ʪʝʭʥʦʣʦʛʠʠ, 
ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʙʣʦʛʦʚʝ, ʬʦʨʫʤʠ, ʜʠʨʝʢʪʦʨʠʠ, chat, wiki-ʪʘ  ʠ ʜʨ.. 
ʉʝʨʠʦʟʝʥ ʝ ʚʲʧʨʦʩʲʪ ʜʘʣʠ ʪʝʟʠ ʛʨʘʜʠʚʥʠ ʙʣʦʢʦʚʝ, ʦʪ ʢʦʠʪʦ ʠʤʘ ʪʦʣʢʦʚʘ 
ʦʧʘʩʝʥʠʷ, ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʣʟʚʘʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʥʣʘʡʥ ʫʯʝʙʥʠ ʩʨʝʜʠ, 
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ʙʠʙʣʠʦʪʝʢʠ, ʟʘʣʠ ʟʘ ʩʨʝʱʠ ʠ ʫʯʠʣʠʱʥʠ ʢʣʫʙʦʚʝ ʚ ʧʦʤʦʱ ʥʘ ʫʯʝʙʥʦ-
ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʮʝʣʠ.  

ɺ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʧʨʘʢʪʠʢʠ ʥʘ ʨʝʜʠʮʘ ʩʪʨʘʥʠ ʩʝ ʥʘʪʨʫʧʚʘʪ ʨʝʟʫʣʪʘʪʠ ʟʘ 
ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ Web 2.0 ʪʝʭʥʦʣʦʛʠʠ. ʊʷʭʥʦʪʦ ʘʥʘʣʠʟʠʨʘʥʝ ʠ ʦʩʤʠʩʣʝʥʦ 
ʧʦʣʟʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ ʩʪʲʧʢʘ ʢʲʤ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. 

IV. ʈʩʡʥʞʩʡ ʦʙ ʡʠʨʧʤʠʛʙʦʞ ʦʙ Web 2.0 ʛ ʧʚʩʙʠʧʛʙʦʡʞʫʧ 

ɺ ʉɸʑ ʠ ʨʝʜʠʮʘ ʩʪʨʘʥʠ ʦʪ ɽʉ ʩʝ ʛʝʥʝʨʠʨʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ ʠʜʝʠ, ʟʘʧʦʯʥʘʣʠ 
ʩʘ ʧʨʦʝʢʪʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Web 2.0 ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʊʦʟʠ ʧʨʦʮʝʩ ʝ 
ʜʠʥʘʤʠʯʝʥ ʠ ʪʝʧʲʨʚʘ ʧʨʝʜʩʪʦʠ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʠʟʚʦʜʠ ʠ ʧʦʩʦʯʘʪ ʧʝʨʩʧʝʢʪʠʚʠ.  

ɹ. ʇʚʩʙʠʧʛʙʫʞʤʦʡ ʚʤʧʜʧʛʞ 

ɹʣʦʛʦʚʝʪʝ ʫʩʲʚʲʨʰʝʥʩʪʚʫʚʘʪ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʧʠʩʤʝʥʦ 
ʠʟʨʘʟʷʚʘʥʝ ʥʘ ʤʠʩʣʠ, ʠʜʝʠ, ʧʦʤʘʛʘʪ ʠʤ ʜʘ ʠʟʢʘʞʘʪ ʩʚʦʝʪʦ ʤʥʝʥʠʝ Ăʥʘ ʛʣʘʩò ʠ  
ʧʨʝʜ ʰʠʨʦʢʘ ʘʫʜʠʪʦʨʠʷ, ʟʘʧʦʟʥʘʚʘʪ ʛʠ ʩ ʥʦʚʠ ʤʝʪʦʜʠ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ. 
ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʫʙʣʠʢʫʚʘʪ ʜʘʥʥʠ ʦʪ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʠʥʬʦʨʤʘʮʠʷ ʟʘ 
ʢʣʘʩʥʠ ʠ ʠʟʚʲʥʢʣʘʩʥʠ ʜʝʡʥʦʩʪʠ. ʋʯʝʥʠʮʠʪʝ ʧʠʰʘʪ ʟʘ ʪʝʢʫʱʠ ʩʲʙʠʪʠʷ, 
ʠʟʨʘʟʷʚʘʪ ʤʥʝʥʠʷ ʠ ʜʠʩʢʫʪʠʨʘʪ ʪʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʷʭʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, 
ʧʦʣʫʯʘʚʘʪ ʦʪʟʠʚʠ ʦʪ ʩʲʫʯʝʥʠʮʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʨʦʜʠʪʝʣʠ. 

ɽʜʥʦ ʫʢʘʟʘʥʠʝ [3] ʟʘ ʙʣʦʛ, ʩʚʲʨʟʘʥ ʩ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʚʢʣʶʯʚʘ: 

- ʉʲʟʜʘʡʪʝ ʦʪʜʝʣʝʥ ʙʣʦʛ ʟʘ ʢʦʥʢʨʝʪʥʠʷ ʧʨʦʝʢʪ.  

- ʇʨʝʜʠ ʜʘ ʧʫʙʣʠʢʫʚʘʪʝ, ʥʘʙʝʨʝʪʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʤʘʪʝʨʠʘʣʠʪʝ.  

- ʉʲʭʨʘʥʝʪʝ ʢʦʧʠʝ ʦʪ ʪʷʭ.  

- ʇʨʝʮʝʥʝʪʝ ʚʥʠʤʘʪʝʣʥʦ ʧʨʝʠʤʫʱʝʩʪʚʘʪʘ ʠʣʠ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʥʘ ʷʚʥʦʪʦ 
ʠʣʠ ʘʥʦʥʠʤʥʦ ʫʯʘʩʪʠʝ ʚ ʙʣʦʛʘ. 

- ʇʨʘʚʝʪʝ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʢʦʤʝʥʪʘʨʠ ʚʲʨʭʫ ʙʣʦʛʦʚʝʪʝ ʥʘ ʚʘʰʠʪʝ 
ʩʲʫʯʝʥʠʮʠ.  

- ʅʝ ʦʯʘʢʚʘʡʪʝ ʦʪ ʙʣʦʛʘ ʧʦʚʝʯʝ ʦʪ ʪʦʚʘ, ʢʦʝʪʦ ʚʣʘʛʘʪʝ ʚ ʥʝʛʦ.  

ʎʠʪʠʨʘʥʠʷʪ ʠʟʪʦʯʥʠʢ ʧʦʩʦʯʚʘ ʢʦʥʢʨʝʪʥʠ ʥʘʙʣʶʜʝʥʠʷ: 

- ʫʯʝʥʠʮʠʪʝ ʧʫʙʣʠʢʫʚʘʪ ʚ ʫʯʠʣʠʱʥʠʪʝ ʙʣʦʛʦʚʝ, ʜʘʞʝ ʠ ʢʦʛʘʪʦ ʥʝ ʩʘ 
ʠʥʩʪʨʫʢʪʠʨʘʥʠ ʟʘ ʫʯʘʩʪʠʝ; 

- ʫʩʝʱʘʥʝʪʦ, ʯʝ ʤʥʝʥʠʝʪʦ ʠʤ ʱʝ ʙʲʜʝ ʧʨʝʜʦʩʪʘʚʝʥʦ ʥʘ ʛʦʣʷʤʘ 
ʘʫʜʠʪʦʨʠʷ, ʛʠ ʤʦʪʠʚʠʨʘ ʟʘ ʫʯʘʩʪʠʝ ʠ ʚ ʙʣʦʛʦʚʝʪʝ ʥʘ ʜʨʫʛʠ; 

- ʤʥʦʛʦ ʫʯʝʥʠʮʠ ʩʝ ʧʨʠʚʲʨʟʚʘʪ ʢʲʤ ʙʣʦʛʦʚʝʪʝ ʩʠ, ʢʘʪʦ ʩʝ ʩʯʠʪʘʪ 
ʦʪʛʦʚʦʨʥʠ ʟʘ ʪʷʭʥʘʪʘ ʘʢʪʫʘʣʥʦʩʪ ʠ ʜʦʙʨʦ ʧʦʜʜʲʨʞʘʥʝ; 

- ʜʨʫʛʠ ʢʦʨʝʢʪʥʦ ʩʝ ʧʦʟʦʚʘʚʘʪ ʥʘ ʠʟʨʘʟʝʥʠ ʚʝʯʝ ʤʥʝʥʠʷ. 

ɺ ʀʥʪʝʨʥʝʪ ʠʤʘ ʧʦʣʝʟʥʠ ʨʝʩʫʨʩʠ ʟʘ ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʙʣʦʛʦʚʝ ʚ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʦʚʘ ʧʨʘʚʥʠ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʘʩʧʝʢʪʠ, ʧʣʘʪʬʦʨʤʠ 
ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʧʠʩʘʥʝ, ʠʥʩʪʨʫʤʝʥʥʪʠ ʟʘ ʧʦʜʜʲʨʞʘʥʝ (SupportBlogging  -
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http://supportblogging.com, Blogs for Learning - http://blogsforlearning.msu.edu, 
Wordpress and Blogger, edublogs.org).  

ɺ. ʈʬʚʤʡʣʬʛʙʦʞ ʦʙ ʪʳʝʳʩʟʙʦʡʞ ʛ ʪʛʧʚʧʝʦʡʫʞ ʞʦʯʡʣʤʧʨʞʝʡʡ 

ʇʫʙʣʠʢʫʚʘʥʝʪʦ ʠ ʨʝʜʘʢʪʠʨʘʥʝʪʦ ʚ Wikipedia ʝ ʧʨʘʢʪʠʢʘ, ʢʦʷʪʦ ʥʘʤʠʨʘ 
ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʥʘʣʦʛʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ 
ʧʨʦʮʝʩ. ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʜʘʚʘʪ ʜʦʩʪʲʧ ʜʦ ʠʟʙʨʘʥʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʘ ʫʯʝʥʠʮʠʪʝ ʠ ʩʪʫʜʝʥʪʠʪʝ ʫʯʘʩʪʚʘʪ ʚ ʨʘʙʦʪʘʪʘ ʧʦ ʩʲʟʜʘʚʘʥʝ ʠ 
ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ. ʈʘʟʚʠʚʘʪ ʩʝ ʫʤʝʥʠʷ ʟʘ ʦʪʢʨʠʚʘʥʝ ʠ 
ʧʦʧʨʘʚʢʘ ʥʘ ʬʘʢʪʦʣʦʛʠʯʥʠ, ʛʨʘʤʘʪʠʯʝʩʢʠ ʠ ʜʨʫʛʠ ʛʨʝʰʢʠ ʚ ʩʪʘʪʠʠʪʝ. 
ʇʨʝʚʝʞʜʘʥʝʪʦ ʥʘ ʩʪʘʪʠʠ ʦʪ ʜʨʫʛ ʝʟʠʢ ʝ ʚʘʞʝʥ ʝʣʝʤʝʥʪ  ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʫʩʚʦʷʚʘʥʝʪʦ ʤʫ. 

ɿʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʪ.ʥ. wiki-ʪʘ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦʣʝʟʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩʝ 
ʠʟʚʣʠʯʘ ʦʪ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʚ Wikipedia ʩʪʘʪʠʠ: Schools FAQ ʠ School and 
University Projects ʠ ʜʨ. ʅʘʧʨʘʚʝʥʠ ʩʘ ʠ ʠʟʚʦʜʠ, ʯʝ ʪʘʢʠʚʘ ʧʨʦʝʢʪʠ ʩʘ ʧʦ-
ʫʩʧʝʰʥʠ ʧʨʠ ʨʘʙʦʪʘ ʩʲʩ ʩʪʫʜʝʥʪʠ ʠ ʩ ʧʦ-ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ. 

ʇʦʜʭʦʜʷʱʦ ʧʨʠʣʦʞʝʥʠʝ ʝ ʧʦʩʦʯʝʥʦ ʚ ʩʧʦʜʝʣʝʥʠʷ ʦʧʠʪ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʢʘʪʘ ɺʠʢʠ ɼʝʡʚʠʩ (http://westwood.wikispaces.com). ʉʣʝʜ 
ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʜʘʜʝʥ ʫʨʦʢ, ʪʷ ʠ ʫʯʝʥʠʮʠʪʝ ʡ ʧʨʠʣʘʛʘʪ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ ʟʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʝʟʶʤʝ, ʢʘʪʦ ʩʝ ʩʪʨʝʤʷʪ ʜʘ ʛʦ ʥʘʧʨʘʚʷʪ ʧʦ-ʜʦʩʪʲʧʝʥ ʠ ʷʩʝʥ ʢʘʪʦ 
ʩʲʜʲʨʞʘʥʠʝ. 

ɻ. ʅʡʣʩʧʚʤʧʜʧʛʞ.Twitter 

Twitter ʝ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʷʪ ʤʠʢʨʦʙʣʦʛ ʩ ʥʘʜ 5,3 ʤʣʥ. ʫʯʘʩʪʥʠʮʠ ʢʲʤ ʥʘʯʘʣʦʪʦ 
ʥʘ ʤʘʡ 2010 ʛ. ʅʷʢʦʠ ʦʪ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ Twitter ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ 
ʩʘ: 

- ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʦʩʪʦʷʥʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʫʯʠʣʠʱʥʠ ʩʲʙʠʪʠʷ, 
ʦʨʛʘʥʠʟʘʮʠʦʥʝʥ ʞʠʚʦʪ, ʧʨʦʛʨʘʤʠ, ʨʘʟʧʠʩʘʥʠʷ; 

- ʧʦʩʪʘʚʷʥʝ ʥʘ ʟʘʜʘʯʠ ʥʘ ʩʪʫʜʝʥʪʠ/ʫʯʝʥʠʮʠ ï ʥʘʧʨʠʤʝʨ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ 
ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ ʠ ʜʘ ʠʟʧʨʘʪʷʪ ʢʨʘʪʢʦ ʨʝʟʶʤʝ, ʢʦʤʝʥʪʘʨ ʠʣʠ ʜʘ ʤʘʨʢʠʨʘʪ 
ʦʩʥʦʚʥʠʪʝ ʠʜʝʠ - ʩʲʢʨʘʪʝʥʠʷʪ ʬʦʨʤʘʪ ʥʘ Twitter ʩʲʦʙʱʝʥʠʷʪʘ ʠʟʠʩʢʚʘ ʜʦʙʨʘ 
ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʬʦʨʤʠʨʘ ʫʤʝʥʠʷ ʟʘ ʷʩʥʦʪʘ ʠ ʪʦʯʥʦʩʪ ʚ ʠʟʨʘʟʷʚʘʥʝʪʦ; 

- ʩʧʦʜʝʣʷʥʝ ʥʘ ʚʨʲʟʢʘ ʢʲʤ ʨʝʩʫʨʩ ʚ ʀʥʪʝʨʥʝʪ ʧʦ ʟʘʜʘʜʝʥʘ ʪʝʤʘʪʠʢʘ; 

- ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʥʘ ʩʲʙʠʪʠʝ ʠʣʠ ʜʘʥʥʠ ʟʘ ʣʠʯʥʦʩʪ ʠ ʧʨʦʩʣʝʜʚʘʥʝ ʥʘ  
ʨʘʟʚʠʪʠʝʪʦ; 

- ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʜʠʩʢʫʩʠʠ ʩʲʩ ʩʪʫʜʝʥʪʠʪʝ ʚ ʤʠʢʨʦʙʣʦʛʘ; 

- ʢʦʦʨʜʠʥʘʮʠʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʧʨʠ ʨʘʙʦʪʘ ʚ ʛʨʫʧʘ;  

- ʩʨʝʜʩʪʚʦ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʤʥʝʥʠʷ, ʠʟʫʯʘʚʘʥʝ ʥʘ ʢʦʥʩʝʥʩʫʩʘ ʧʦ ʜʘʜʝʥʠ 
ʚʲʧʨʦʩʠ, ʪʲʨʩʝʥʝ ʥʘ ʠʜʝʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤ; 

- ʧʦʤʦʱ ʧʨʠ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʜʘʜʝʥʘ ʪʝʤʘ; 

- ʙʠʙʣʠʦʪʝʯʥʘ ʠʥʬʦʨʤʘʮʠʷ; 

http://supportblogging.com/
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- Twitter ʧʨʝʜʦʩʪʘʚʷ ʫʜʦʙʝʥ ʥʘʯʠʥ ʟʘ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ 
ʜʦʢʣʘʜʠ, ʩʝʩʠʠ ʠ ʜʝʡʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʜʨʫʛʠ ʜʝʣʦʚʠ 
ʬʦʨʫʤʠ.  

ɼ. ʈʬʚʤʡʣʬʛʙʦʞ ʦʙ ʭʧʫʧʪʡ ʛ Flickr 

Flickr ʝ ʩʘʡʪ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʬʦʪʦʛʨʘʬʠʠ ʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ 
ʫʯʝʥʠʮʠ, ʩʪʫʜʝʥʪʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ: 

- ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʫʙʣʠʢʫʚʘʪ ʬʦʪʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʠʣʠ 
ʧʦ ʜʨʫʛʠ ʪʝʤʠ ʩ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʭʘʨʘʢʪʝʨ; 

- ʫʯʝʥʠʮʠʪʝ ʠʣʠ ʩʪʫʜʝʥʪʠʪʝ ʪʲʨʩʷʪ ʩʥʠʤʢʠ ʪʝʤʘʪʠʯʥʦ, ʦʥʘʛʣʝʜʷʚʘʪ 
ʩʚʦʠʪʝ ʧʨʦʝʢʪʠ, ʧʨʝʟʝʥʪʘʮʠʠ, ʧʠʩʤʝʥʠ ʜʦʢʣʘʜʠ, ʧʨʦʫʯʚʘʥʠʷ ʠ ʜʨ.  

- Flickr ʤʦʞʝ ʜʘ ʩʪʠʤʫʣʠʨʘ ʛʨʫʧʠ ʦʙʫʯʘʝʤʠ ʜʘ ʩʲʟʜʘʚʘʪ ʪʝʤʘʪʠʯʥʠ 
ʧʦʨʝʜʠʮʠ ʦʪ ʬʦʪʦʛʨʘʬʠʠ, ʢʘʪʦ ʝʣʝʤʝʥʪ ʦʪ ʫʚʣʝʢʘʪʝʣʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ 
ʨʘʙʦʪʘ ï ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʥʘʙʣʶʜʝʥʠʷ, ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʩʲʙʠʪʠʷ ʟʘ ʫʯʠʣʠʱʝʪʦ, 
ʠʩʪʦʨʠʷʪʘ, ʝʢʦʣʦʛʠʷʪʘ ʠ ʜʨ.  

ʇʦʣʝʟʥʦ ʩʚʦʡʩʪʚʦ ʥʘ Flickr, ʠʟʧʦʣʟʚʘʥʦ ʩ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʮʝʣ, ʝ 
ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʦʤʝʩʪʚʘʥʝ ʥʘ ʙʝʣʝʞʢʠ ʢʲʤ ʦʪʜʝʣʥʠ ʯʘʩʪʠ ʥʘ ʬʦʪʦʛʨʘʬʠʷʪʘ.  

ɽ. ʇʚʩʙʠʧʛʙʫʞʤʦʡ ʨʧʝʣʙʪʫʡʦʜʡ 

ʄʦʜʝʨʥʦʪʦ ʷʚʣʝʥʠʝ Podcast, ʧʦʷʚʠʣʦ ʩʝ ʩ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ 
ʧʨʝʥʦʩʠʤʠʪʝ ʧʣʝʲʨʠ ʝ ʤʝʜʠʷ, ʢʦʷʪʦ ʤʥʦʛʦ ʜʦʙʨʝ ʩʝ ʚʧʠʩʚʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ. ʊʝʟʠ ʬʘʡʣʦʚʝ ʤʦʛʘʪ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʧʦʣʝʟʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ 
ʝʜʥʦʚʨʝʤʝʥʥʦ ʜʘ ʧʦʜʦʙʨʷʪ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʲʩ ʩʪʫʜʝʥʪʘ ʠʣʠ 
ʫʯʝʥʠʢʘ. ʄʦʙʠʣʥʦʩʪʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʯʦʚʝʢ ʟʘʩʠʣʚʘ ʠʥʪʝʨʝʩ ʢʲʤ ʫʩʣʫʛʠʪʝ ʥʘ 
ʪʦʟʠ ʚʠʜ ʤʨʝʞʠ. ʆʪ ʚʩʷʢʦ ʤʷʩʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʪʝʛʣʠ ʧʦʜʛʦʪʚʝʥʦʪʦ ʦʪ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʲʜʲʨʞʘʥʠʝ ʠʣʠ ʜʨʫʛʘ ʫʯʝʙʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʇʦ ʩʲʱʠʷ ʥʘʯʠʥ 
ʫʯʝʥʠʢʲʪ ʠʣʠ ʩʪʫʜʝʥʪʲʪ ʧʦʜʛʛʦʪʚʷ ʩʚʦʡ ʬʘʡʣ ʠ ʛʦ ʧʨʘʚʠ ʦʙʱʦʜʦʩʪʲʧʝʥ. 

ɺ ʉʪʘʥʜʬʦʨʜʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʝ ʩʲʟʜʘʜʝʥ Stanford on iTunes U 
(http://itunes.stanford.edu/) ʟʘ ʧʦʣʟʚʘʥʝ ʦʪ ʩʪʫʜʝʥʪʠʪʝ. ʊʝ ʤʦʛʘʪ ʜʘ ʩʝ ʘʙʦʥʠʨʘʪ 
ʟʘ Stanford U podcast ʚ iTunes ʠ ʜʘ ʧʦʣʫʯʘʚʘʪ ʣʝʢʮʠʠʪʝ ʥʘ ʧʨʦʬʝʩʦʨʠʪʝ ʩʠ, 
ʠʥʪʝʨʚʶʪʘ, ʤʫʟʠʢʘʣʥʘ ʠ ʜʨʫʛʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʩʚʦʷ ʢʦʤʧʶʪʲʨ ʠ iPod. ɼʦʩʪʲʧʲʪ 
ʥʝ ʝ ʦʛʨʘʥʠʯʝʥ ʠ ʟʘ ʜʨʫʛʠʪʝ  ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʩʘʡʪʘ, ʢʦʠʪʦ ʩʲʱʦ ʤʦʛʘʪ ʜʘ 
ʧʦʣʟʚʘʪ ʣʝʢʮʠʠʪʝ ʠ ʜʨʫʛʦ ʧʦʤʝʩʪʝʥʦ ʩʲʜʲʨʞʘʥʠʝ. ʋʥʠʚʝʨʩʠʪʝʪʲʪ ʚ ɹ̡ʨʢʣʠ 
ʧʨʝʜʣʘʛʘ Berkeley on iTunes U  (http://itunes.berkeley.edu). ɿʘ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ 
ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʩʘʡʪʘ Podcasting in the Classroom 
(http://userwww.sfsu.edu/~nshelley/). ɺ ʥʝʛʦ ʝ ʧʨʝʜʩʪʘʚʝʥ ʠ ʧʨʠʤʝʨʝʥ ʫʨʦʢ ʟʘ 
ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʦʜʢʘʩʪ ʥʘ ʢʦʥʢʨʝʪʥʘ ʪʝʤʘ. 

ɾ. ʊʨʧʝʞʤʸʦʞ ʦʙ ʛʡʝʞʧʭʙʢʤʧʛʞ 

ɽʜʥʘ ʦʪ ʜʦʙʨʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʚ ʀʥʪʝʨʥʝʪ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʚʠʜʝʦ ʩ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ ʝ Google Video. ɺ ʢʘʪʝʛʦʨʠʷʪʘ ʦʙʨʘʟʦʚʘʥʠʝ ʪʘʤ ʩʘ ʧʦʤʝʩʪʝʥʠ 
ʬʘʡʣʦʚʝ ʩ ʤʘʪʝʨʠʘʣʠ ʟʘ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ. ɺ ʮʠʬʨʦʚʦʪʦ 
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ʭʨʘʥʠʣʠʱʝ ʤʦʞʝ ʜʘ ʩʝ ʪʲʨʩʠ ʧʦ ʪʝʤʘʪʠʢʘ, ʥʘʧʨʠʤʝʨ ĂMIT's Introduction to 
Algorithmsò.  

ʉʘʡʪʲʪ YouTube ʧʨʝʜʣʘʛʘ ʥʦʚʘ ʫʩʣʫʛʘ - YouTube College [4], ʢʲʜʝʪʦ 
ʫʯʝʥʠʮʠʪʝ ʤʦʛʘʪ ʜʘ ʦʙʤʝʥʷʪ ʚʠʜʝʦ ʩʘʤʦ ʩ ʫʯʝʥʠʮʠ ʦʪ ʪʷʭʥʦʪʦ ʫʯʠʣʠʱʝ, ʢʦʣʝʞ, 
ʫʥʠʚʝʨʩʠʪʝʪ.  

VideoJug ʠʤʘ ʢʘʪʝʛʦʨʠʷ ʟʘ ʜʝʮʘʪʘ, ʩʲʜʲʨʞʘʱʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʟʘʙʘʚʥʠ 
ʥʘʫʯʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ ʠʟʢʫʩʪʚʦʪʦ ʠ ʜʨ.. 

ʇʦʣʝʟʥʘ ʝ ʠ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʚʠʜʝʦʤʘʪʝʨʠʘʣʠ ʩ ʧʦʤʦʱʪʘ ʥʘ PowerPoint 
ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʫʯʝʙʥʠ ʧʨʦʝʢʪʠ. ɼʦʙʨʠ ʧʨʠʤʝʨʠ ʩʘ ʧʦʤʝʩʪʝʥʠ ʚ ʤʥʦʛʦ ʩʘʡʪʦʚʝ 
ʩ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʠ ʥʘʫʯʝʥ ʭʘʨʘʢʪʝʨ 

ʀʙʣʤʷʰʞʦʡʞ 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 21-ʚʠ ʚʝʢ ʧʦʩʪʘʚʷ ʥʦʚʠ 
ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʩʪʨʫʢʪʫʨʘʪʘ, ʤʝʪʦʜʠʪʝ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ  
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. ɺ ʧʦʩʣʝʜʥʠʪʝ 2-3 ʛʦʜʠʥʠ ʨʘʟʚʠʪʠʪʝ ʩʪʨʘʥʠ ʠʟʧʦʣʟʚʘʪ 
ʥʦʚʠʪʝ Web 2.0 ʪʝʭʥʦʣʦʛʠʠ ʠ ʚ ʥʝʛʦ. ʆʧʠʪʲʪ ʠ ʥʘ ʜʨʫʛʠ ʩʪʨʘʥʠ (ʥʘʧʨ. ʈʫʤʲʥʠʷ 
[2]) ʧʦʢʘʟʚʘ ʧʦʜʦʙʝʥ ʠʥʪʝʨʝʩ - ʧʨʦʚʝʞʜʘʪ ʩʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʝʢʩʧʝʨʠʤʝʥʪʠ, 
ʨʘʟʨʘʙʦʪʚʘ ʩʝ ʩʦʬʪʫʝʨ.   

ʅʦʨʤʘʣʥʦ ʝ ʠ ʚ ɹʲʣʛʘʨʠʷ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʨʘʟʚʠʚʘʪ 
ʧʦʜʦʙʥʠ ʧʨʦʝʢʪʠ. ʎʝʣʝʩʲʦʙʨʘʟʥʦ ʝ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʠ ʙʣʦʛʦʚʝ ʟʘ 
ʦʙʤʷʥʘ ʥʘ ʦʧʠʪ, ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʝʙʥʠ ʢʫʨʩʦʚʝ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ Web 2.0 
ʪʝʭʥʦʣʦʛʠʠʪʝ, ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨ, ʦʩʤʠʩʣʷʥʝʪʦ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ 
ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʠ.  

ɸʚʪʦʨʠʪʝ ʥʘ ʪʦʟʠ ʜʦʢʣʘʜ ʩʲʟʜʘʚʘʪ Twitter ʧʨʦʬʠʣ ʟʘ ʯʣʝʥʦʚʝʪʝ ʥʘ 
ɸʩʦʮʠʘʮʠʷ Ăʈʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò ʟʘ ʦʙʤʝʥ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʘʟʣʠʯʥʠ ʧʨʦʷʚʠ, ʧʫʙʣʠʢʘʮʠʠ ʠ ʜʨ. ʠʥʠʮʠʘʪʠʚʠ ʩ ʦʪʥʦʰʝʥʠʝ 
ʢʲʤ ʪʝʤʘʪʠʯʥʘʪʘ ʦʙʣʘʩʪ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ.  

ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʠ ʬʠʥʘʥʩʠʨʘʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪ D002-308 
Ăɸʚʪʦʤʘʪʠʟʠʨʘʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʤʝʪʘʜʘʥʥʠ ʟʘ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʩʪʘʥʜʘʨʪʠ 
ʥʘ ʝ-ʜʦʢʫʤʝʥʪʠò. 
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ʈʝʟʶʤʝ. ʈʘʟʛʣʝʞʜʘ ʩʝ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʘʥ ʧʦʜʭʦʜ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ 
ʢʣʘʩʠʯʝʩʢʠ ʤʝʪʦʜʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʟʙʦʨʥʠ ʨʝʟʫʣʪʘʪʠ ʥʘ ʩʪʫʜʝʥʪʠ-ʙʘʢʘʣʘʚʨʠ ʦʪ 
ʰʠʨʦʢ ʢʨʲʛ ʩʧʝʮʠʘʣʥʦʩʪʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʠʟʙʦʨʥʠ 
ʩʠʪʫʘʮʠʠ ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʠ ʦʧʠʪʠʪʝ ʠʤ ʟʘ ʩʦʙʩʪʚʝʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ 
ʨʝʟʫʣʪʘʪʠʪʝ ʧʦʜʦʙʨʷʚʘ ʪʷʭʥʘʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʠ ʩʧʝʮʠʘʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʠ 
ʨʘʟʚʠʚʘ ʢʨʝʘʪʠʚʥʦʩʪʪʘ ʠʤ. 

Kʣʶʯʦʚʠ ʜʫʤʠ: ʄʘʪʝʤʘʪʠʯʝʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʙʘʢʘʣʘʚʲʨʩʢʘ ʩʪʝʧʝʥ, 
ʄʘʪʝʤʘʪʠʯʝʩʢʦ ʤʦʜʝʣʠʨʘʥʝ, ʆʙʨʘʙʦʪʢʘ ʥʘ ʠʟʙʦʨʥʠ ʨʝʟʫʣʪʘʪʠ, ʄʝʪʦʜ ʥʘ ɼôʆʥʜʪ, 
ʄʝʪʦʜ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ, ʀʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ 

1. ʌʛʧʝ  

ʉʨʝʜ ʭʘʨʘʢʪʝʨʥʠʪʝ ʯʝʨʪʠ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ ʥʘ 
ʧʨʝʜʝʥ ʧʣʘʥ ʠʟʧʲʢʚʘ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ ʦʛʨʦʤʝʥ ʦʙʝʤ ʦʪ ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʷ 
([1], ʩ. 20). ʄʘʱʘʙʲʪ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʪʝʭʥʠʷ ʦʙʤʝʥ ʩʘ ʦʪ ʙʝʟʩʧʦʨʥʦ 
ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʦʛʨʝʩʘ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ. ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʦʙʘʯʝ ʠ ʩʣʫʯʘʠ, ʚ ʢʦʠʪʦ 
ʟʘ ʧʦʪʝʥʮʠʘʣʥʠʷ ʧʦʪʨʝʙʠʪʝʣ ʠʟʦʙʠʣʠʝʪʦ ʦʪ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʦʢʘʟʚʘ ʨʘʚʥʦʩʠʣʥʦ 
ʥʘ ʥʝʡʥʘʪʘ ʣʠʧʩʘ. ʉ ʪʘʢʲʚ ʧʨʠʤʝʨ ʩʝ ʩʙʣʲʩʢʘʭ ʧʨʝʟ 2009 ʛ., ʜʚʝ ʩʝʜʤʠʮʠ ʩʣʝʜ 
ʠʟʙʦʨʠʪʝ ʟʘ ɽʚʨʦʧʘʨʣʘʤʝʥʪ. ɺ ʞʝʣʘʥʠʝʪʦ ʩʠ ʜʘ ʧʨʦʚʝʨʷʪ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 
ʤʘʥʜʘʪʠʪʝ, ʛʨʫʧʘ ʩʪʫʜʝʥʪʠ-ʙʘʢʘʣʘʚʨʠ ʧʦʤʝʩʪʠʭʘ ʥʘ ʩʘʡʪʘ ʥʘ ʩʚʦʷ ʫʥʠʚʝʨʩʠʪʝʪ 
ʚʲʧʨʦʩ ʢʘʢ ʦʪ ʙʨʦʷ ʥʘ ʧʦʜʘʜʝʥʠʪʝ ʛʣʘʩʦʚʝ ʟʘ ʦʪʜʝʣʥʠʪʝ ʧʘʨʪʠʠ ʜʘ ʠʟʯʠʩʣʷʪ 
ʙʨʦʷ ʥʘ ʧʦʣʘʛʘʱʠʪʝ ʠʤ ʩʝ ʤʝʩʪʘ ʚ ɽʚʨʦʧʘʨʣʘʤʝʥʪʘ. 

ʇʫʙʣʠʯʥʦʩʪʪʘ ʥʘ ʟʥʘʯʠʤʘʪʘ ʟʘ ʦʙʱʝʩʪʚʦʪʦ ʠʥʬʦʨʤʘʮʠʷ ʝ ʚʘʞʝʥ ʢʨʠʪʝʨʠʡ 
ʟʘ ʥʝʛʦʚʘʪʘ ʜʝʤʦʢʨʘʪʠʯʥʦʩʪ. ɺ ʧʨʠʚʝʜʝʥʠʷ ʧʨʠʤʝʨ ʟʘʢʦʥʦʚʘʪʘ ʠʥʬʦʨʤʘʮʠʷ 
ʦʪʥʦʩʥʦ ʠʟʙʦʨʠʪʝ ʟʘ ɽʚʨʦʧʘʨʣʘʤʝʥʪ ʙʝ ʠʟʮʷʣʦ ʜʦʩʪʲʧʥʘ ʟʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ. 
ʄʝʪʦʜʲʪ ʥʘ ʍʝʲʨïʅʠʡʤʘʡʝʨ, ʦʬʠʮʠʘʣʥʦ ʫʪʚʲʨʜʝʥ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 
ʤʘʥʜʘʪʠʪʝ, ʙʝ ʧʫʙʣʠʢʫʚʘʥ ʥʘ ʩʪʨʘʥʠʮʠʪʝ ʥʘ ɼʲʨʞʘʚʝʥ ʚʝʩʪʥʠʢ [2], ʥʘ 
ʫʝʙʩʪʨʘʥʠʮʘʪʘ ʥʘ ʎʝʥʪʨʘʣʥʘʪʘ ʠʟʙʠʨʘʪʝʣʥʘ ʢʦʤʠʩʠʷ ʟʘ ɽʚʨʦʧʘʨʣʘʤʝʥʪ*, ʘ 
ʩʲʱʦ ʠ ʥʘ ʥʷʢʦʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʶʨʠʜʠʯʝʩʢʠ ʩʘʡʪʦʚʝ. ʇʦʜʦʙʥʠ ʧʨʠʤʝʨʠ 
ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʘʟʥʠʥʠ ʤʝʞʜʫ ʥʘʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʥʫʞʜʘʝʱʠ ʩʝ ʦʪ ʥʝʷ 
ʧʦʪʨʝʙʠʪʝʣʠ ʚʩʝ ʧʘʢ ʩʲʱʝʩʪʚʫʚʘʪ. ʊʦʚʘ ʩʘ ʧʘʨʘʜʦʢʩʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ 
ʦʙʱʝʩʪʚʦ, ʯʠʡʪʦ ʘʥʘʣʠʟ ʤʦʞʝ ʜʘ ʨʘʟʢʨʠʝ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝʪʦ 
ʠʤ. 
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2. ʅʙʫʞʥʙʫʡʰʞʪʣʡ ʙʪʨʞʣʫʡ ʦʙ ʡʠʚʧʩʡʫʞ ʡ ʪʫʬʝʞʦʫʡʫʞ-ʚʙʣʙʤʙʛʩʡ  

ɺʲʧʨʦʩʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʙʦʨʠ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ, ʧʨʠʚʣʠʯʘʪ ʦʪʜʘʚʥʘ 
ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʤʘʪʝʤʘʪʠʮʠ. ɹʝʟʧʨʝʮʝʜʝʥʪʝʥ ʚ ʠʩʪʦʨʠʷʪʘ ʥʘ ʥʦʚʘ 
ɹʲʣʛʘʨʠʷ ʝ ʧʨʠʥʦʩʲʪ ʥʘ ʀʚʘʥ ʉʘʣʘʙʘʰʝʚ. ʅʘ ʧʨʦʚʝʜʝʥʠʪʝ ʧʨʝʟ ʦʢʪʦʤʚʨʠ 1879 
ʠʟʙʦʨʠ ʟʘ 10-ʯʣʝʥʝʥ ʇʦʩʪʦʷʥʝʥ ʢʦʤʠʪʝʪ ʧʨʠ ʆʙʣʘʩʪʥʦʪʦ ʩʲʙʨʘʥʠʝ ʥʘ ʀʟʪʦʯʥʘ 
ʈʫʤʝʣʠʷ, ʩ ʢʦʤʙʠʥʘʪʦʨʥʠ ʨʘʟʩʲʞʜʝʥʠʷ ʉʘʣʘʙʘʰʝʚ ʦʩʲʱʝʩʪʚʷʚʘ ʘʙʩʦʣʶʪʥʦʪʦ 
ʤʥʦʟʠʥʩʪʚʦ ʦʪ 10 ʙʲʣʛʘʨʩʢʠ ʜʝʧʫʪʘʪʠ ʚ ʢʦʤʠʪʝʪʘ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʠʟʙʦʨʠʪʝ ʩʘ ʦʙʝʢʪ ʥʘ ʧʦʩʪʦʷʥʝʥ ʥʘʫʯʝʥ 
ʠʥʪʝʨʝʩ ʫ ʥʘʩ [3], [4]. ʆʙʱʝʩʪʚʝʥʠʷʪ ʠʤ ʦʪʟʚʫʢ ʝ ʧʨʠʯʠʥʘ ʩʚʝʪʦʚʥʦʠʟʚʝʩʪʥʠ 
ʫʯʝʥʠ ʜʘ ʛʠ ʩʚʲʨʟʚʘʪ ʪʷʩʥʦ ʩ ʜʝʤʦʢʨʘʮʠʷʪʘ [5], [6]. ʉʣʝʜʦʚʘʪʝʣʥʦ ʤʦʞʝ ʜʘ ʩʝ 
ʟʘʢʣʶʯʠ, ʯʝ ʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠ ʧʦʣʦʞʝʥʠʷ ʦʪ ʪʝʦʨʠʷ ʥʘ ʠʛʨʠʪʝ, ʪʝʦʨʠʷ 
ʥʘ ʨʘʥʞʠʨʦʚʢʠʪʝ, ʜʠʥʘʤʠʯʥʦʪʦ ʦʧʪʠʤʠʨʘʥʝ, ʤʝʪʦʜʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʟʙʦʨʥʠ 
ʨʝʟʫʣʪʘʪʠ ʠ ʧʨ. ʚ ʙʘʢʘʣʘʚʲʨʩʢʘʪʘ ʩʪʝʧʝʥ ʥʘ ʦʙʫʯʝʥʠʝ ʦʩʲʚʨʝʤʝʥʷʚʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʠ ʝ ʘʜʝʢʚʘʪʝʥ ʦʪʛʦʚʦʨ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʦʙʱʝʩʪʚʦʪʦ.  

3. ʇʪʦʧʛʦʡ ʥʞʫʧʝʡ ʠʙ ʩʙʠʨʩʞʝʞʤʸʦʞ ʦʙ ʨʙʩʤʙʥʞʦʫʙʩʦʡ ʥʙʦʝʙʫʡ ʬ ʦʙʪ 

ʇʨʝʟ ʧʝʨʠʦʜʘ 1991ï2005 ʛ. ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʙʦʨʠʪʝ ʟʘ 
ʥʘʨʦʜʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʢʤʝʪʦʚʝ ʠ ʦʙʱʠʥʩʢʠ ʩʲʚʝʪʥʠʮʠ ʫ ʥʘʩ ʩʝ ʠʟʚʲʨʰʚʘ ʩ 
ʤʝʪʦʜʘ ʥʘ ɼôʆʥʜʪ (ʤʝʪʦʜ ʥʘ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʩʨʝʜʥʠ). ʉʣʝʜ 5 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 
ʠʟʙʦʨʥʠ ʢʘʤʧʘʥʠʠ ʪʦʡ ʝ ʟʘʤʝʥʝʥ ʩ ʤʝʪʦʜʘ ʥʘ ʍʝʲʨïʅʠʡʤʘʡʝʨ (ʤʝʪʦʜ ʥʘ ʥʘʡ-
ʛʦʣʝʤʠʷ ʦʩʪʘʪʲʢ). ʊʝʟʠ ʜʚʘ ʤʝʪʦʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʰʠʨʦʢʦ ʚ ʩʚʝʪʦʚʥʘʪʘ 
ʧʨʘʢʪʠʢʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʥʘʤʠʨʘʪ ʤʷʩʪʦ ʠ ʚ ʢʫʨʩʘ ʂʣʘʩʠʯʝʩʢʠ ʠ ʩʲʚʨʝʤʝʥʥʠ 
ʠʜʝʠ ʚ ʤʘʪʝʤʘʪʠʢʘʪʘ**. 

     3.1. ʅʞʫʧʝʳʫ ʦʙ ɽõʇʦʝʫ ʠʟʠʩʢʚʘ ʙʨʦʷ ʥʘ ʛʣʘʩʦʚʝʪʝ, ʧʦʣʫʯʝʥʠ ʦʪ ʚʩʷʢʘ 
ʧʦʣʠʪʠʯʝʩʢʘ ʧʘʨʪʠʷ ʠʣʠ ʢʦʘʣʠʮʠʷ, ʜʘ ʩʝ ʜʝʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʥʘ 1, 2, 3 ʠ ʪ.ʥ. 
ʉʣʝʜ ʚʩʷʢʦ ʜʝʣʝʥʠʝ ʧʦʣʫʯʝʥʠʪʝ ʯʘʩʪʥʠ ʩʝ ʩʨʘʚʥʷʚʘʪ ʠ ʧʘʨʪʠʷʪʘ ʩ ʥʘʡ-ʛʦʣʷʤʦ 
ʯʘʩʪʥʦ ʧʦʣʫʯʘʚʘ ʤʘʥʜʘʪ. ʇʨʦʮʝʩʲʪ ʧʨʦʜʲʣʞʘʚʘ, ʜʦʢʘʪʦ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʚʩʠʯʢʠ 
ʤʘʥʜʘʪʠ. ɸʢʦ ʥʘ ʧʦʩʣʝʜʥʠʷ ʝʪʘʧ ʥʷʢʦʣʢʦ ʧʘʨʪʠʠ ʩʝ ʦʢʘʞʘʪ ʩ ʨʘʚʥʠ ʯʘʩʪʥʠ, 
ʤʝʞʜʫ ʪʷʭ ʩʝ ʪʝʛʣʠ ʞʨʝʙʠʡ. 

     3.2. ʅʞʫʧʝʳʫ ʦʙ ʎʞʳʩðʆʡʢʥʙʢʞʩ ʨʘʙʦʪʠ ʩ ʪ.ʥʘʨ. ʢʚʦʪʘ ʥʘ ʍʝʲʨ, ʨʘʚʥʘ 
ʥʘ ʙʨʦʷ ʥʘ ʛʣʘʩʦʚʝʪʝ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʝʜʠʥ ʤʘʥʜʘʪ. ʊʷ ʩʝ 
ʧʨʝʩʤʷʪʘ ʯʨʝʟ ʨʘʟʜʝʣʷʥʝ ʥʘ ʦʙʱʠʷ ʙʨʦʡ ʛʣʘʩʦʚʝ, ʧʦʜʘʜʝʥʠ ʟʘ ʧʦʣʠʪʠʯʝʩʢʠʪʝ 
ʧʘʨʪʠʠ, ʥʘ ʦʙʱʠʷ ʙʨʦʡ ʤʝʩʪʘ ʚ ʠʟʙʠʨʘʥʠʷ ʦʨʛʘʥ. ɺ ʩʣʫʯʘʡ, ʯʝ ʥʝ ʝ ʮʷʣʦ ʯʠʩʣʦ, 
ʢʚʦʪʘʪʘ ʥʘ ʍʝʲʨ ʩʧʦʨʝʜ ʟʘʢʦʥʘ ʫ ʥʘʩ ʩʝ ʟʘʢʨʲʛʣʷ ʥʘʛʦʨʝ, ʜʦ ʥʘʡ-ʙʣʠʟʢʦʪʦ ʮʷʣʦ 
ʯʠʩʣʦ ([2], ʯʣ. 5, ʘʣ. 2). ʉʣʝʜ ʪʦʚʘ ʧʦʜʘʜʝʥʠʪʝ ʟʘ ʚʩʷʢʘ ʧʘʨʪʠʷ ʛʣʘʩʦʚʝ ʩʝ 
ʨʘʟʜʝʣʷʪ ʥʘ ʢʚʦʪʘʪʘ ʥʘ ʍʝʲʨ. ʇʦʣʫʯʝʥʠʪʝ ʯʘʩʪʥʠ ʩʘ ʨʘʮʠʦʥʘʣʥʠ ʯʠʩʣʘ, 
ʟʘʧʠʩʘʥʠ ʚ ʜʝʩʝʪʠʯʝʥ ʚʠʜ. ʎʷʣʘʪʘ ʠʤ ʯʘʩʪ ʧʦʢʘʟʚʘ ʛʘʨʘʥʪʠʨʘʥʠʷ ʙʨʦʡ ʤʘʥʜʘʪʠ 
ʟʘ ʩʲʦʪʚʝʪʥʠʪʝ ʧʘʨʪʠʠ. ʊʷʭʥʘʪʘ ʩʫʤʘ ʥʝ ʥʘʜʤʠʥʘʚʘ ʙʨʦʷ ʥʘ ʤʝʩʪʘʪʘ ʚ 
ʠʟʙʠʨʘʥʠʷ ʦʨʛʘʥ. ʈʘʟʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʤʝʩʪʘʪʘ, ʦʩʪʘʥʘʣʠ ʥʝʟʘʝʪʠ, ʩʝ ʠʟʚʲʨʰʚʘ 
ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʜʝʩʝʪʠʯʥʠʪʝ ʯʘʩʪʠ ʥʘ ʯʘʩʪʥʠʪʝ (ʪ. ʥʘʨ. ʦʩʪʘʪʲʮʠ). 
ʇʘʨʪʠʷʪʘ ʩ ʥʘʡ-ʛʦʣʷʤ ʦʩʪʘʪʲʢ ʧʦʣʫʯʘʚʘ ʧʲʨʚʦʪʦ ʥʝʟʘʝʪʦ ʤʷʩʪʦ, ʧʘʨʪʠʷʪʘ ʩʲʩ 
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ʩʣʝʜʚʘʱʠʷ ʧʦ ʛʦʣʝʤʠʥʘ ʦʩʪʘʪʲʢ ï ʩʣʝʜʚʘʱʦʪʦ ʤʷʩʪʦ ʠ ʪ. ʥ., ʜʦ ʠʟʯʝʨʧʚʘʥʝ ʥʘ 
ʤʝʩʪʘʪʘ. ʅʘ ʧʦʩʣʝʜʥʠʷ ʝʪʘʧ ʦʪ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ, ʯʝ 
ʦʩʪʘʚʘʱʠʪʝ ʤʘʥʜʘʪʠ ʪʨʷʙʚʘ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʤʝʞʜʫ ʥʷʢʦʣʢʦ ʧʘʨʪʠʠ ʩ ʨʘʚʥʠ 
ʦʩʪʘʪʲʮʠ. ɸʢʦ ʙʨʦʷʪ ʥʘ ʤʘʥʜʘʪʠʪʝ ʝ ʧʦ-ʤʘʣʲʢ ʦʪ ʙʨʦʷ ʥʘ ʧʘʨʪʠʠʪʝ, ʩʝ ʪʝʛʣʠ 
ʞʨʝʙʠʡ, ʟʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʢʦʷ ʦʪ ʪʝʟʠ ʧʘʨʪʠʠ ʱʝ ʧʦʣʫʯʠ ʤʘʥʜʘʪ. 

4. ʅʙʫʞʥʙʫʡʰʞʪʣʧ ʥʧʝʞʤʡʩʙʦʞ ʦʙ ʡʠʚʧʩʡ 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʠʟʙʦʨʠ ʝ ʩʨʝʜ ʥʘʡ-ʧʨʝʜʧʦʯʠʪʘʥʠʪʝ ʪʝʤʠ 
ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʚ ʢʫʨʩʘ ʂʣʘʩʠʯʝʩʢʠ ʠ ʩʲʚʨʝʤʝʥʥʠ ʠʜʝʠ ʚ ʤʘʪʝʤʘʪʠʢʘʪʘ. 
ʇʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʘʥʠʷʪ ʧʦʜʭʦʜ, ʜʠʩʢʫʩʠʠʪʝ ʠ ʪʲʣʢʫʚʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ 
ʥʝʦʪʤʝʥʥʦ ʧʨʠʩʲʩʪʚʘʪ ʚ ʧʦʜʥʘʩʷʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ. ɼʦʩʘʜʥʘʪʘ ʟʘ ʩʪʫʜʝʥʪʠʪʝ 
ʠʟʯʠʩʣʠʪʝʣʥʘ ʩʪʨʘʥʘ ʥʘ ʤʝʪʦʜʠʪʝ ʥʘ ɼôʆʥʜʪ ʠ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ ʨʘʟʷʩʥʷʚʘʤ 
ʩ ʧʨʠʤʝʨʠ, ʚ ʯʠʷʪʦ ʬʦʨʤʫʣʠʨʦʚʢʘ ʠʤʘ ʠ ʣʝʢ ʭʫʤʦʨ. ʊʦʚʘ ʠʥʪʨʠʛʫʚʘ ʩʪʫʜʝʥʪʠʪʝ 
ʠ ʟʘʦʩʪʨʷ ʚʥʠʤʘʥʠʝʪʦ ʠʤ ʢʲʤ ʩʲʜʲʨʞʘʪʝʣʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʤʝʪʦʜʠʪʝ: 

ʇʨʠʤʝʨ 1. ɺ ʱʘʪʘ ɹʠʛ ʄʘʤʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʠʟʙʦʨʠ ʟʘ ɼʦʣʘʨʧʘʨʣʘʤʝʥʪ. 
ʅʘ ʱʘʪʘ ʩʝ ʧʦʣʘʛʘʪ 10 ʤʝʩʪʘ. ʀʟʙʦʨʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʧʦ 
ʤʝʪʦʜʘ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ. ɿʘ ʯʝʪʠʨʠʪʝ ʧʦʣʠʪʠʯʝʩʢʠ ʧʘʨʪʠʠ ʚ ʱʘʪʘ ʩʘ 
ʧʦʜʘʜʝʥʠ ʦʙʱʦ 1 000 000 ʛʣʘʩʘ, ʯʠʝʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʝ ʧʦʢʘʟʘʥʦ ʚ ʊʘʙʣ. 1: 
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ʊʘʙʣ. 1. ɼʘʥʥʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʦʜʘʜʝʥʠʪʝ ʛʣʘʩʦʚʝ ʚ ʇʨʠʤʝʨ 1 
 

     A. ʈʘʟʧʨʝʜʝʣʝʪʝ ʤʘʥʜʘʪʠʪʝ ʤʝʞʜʫ ʧʘʨʪʠʠʪʝ K, L, M ʠ N ʧʦ ʤʝʪʦʜʘ 
ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ; 

     ɹ. ʇʨʠʚʲʨʞʝʥʠʮʠ ʥʘ ʤʝʪʦʜʘ ʥʘ ɼôʆʥʜʪ ʚ ʱʘʪʘ ʠʟʨʘʟʠʣʠ ʩʪʘʥʦʚʠʱʝ, 
ʯʝ ʨʘʟʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʤʘʥʜʘʪʠʪʝ ʧʦ ʤʝʪʦʜʘ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ ʝ ʠʟʢʨʠʚʠʣʦ 
ʚʦʪʘ ʥʘ ʯʘʩʪ ʦʪ ʛʣʘʩʦʧʦʜʘʚʘʪʝʣʠʪʝ. ʅʘ ʦʩʥʦʚʘ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʊʘʙʣ. 1 
ʠʟʯʠʩʣʝʪʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʤʘʥʜʘʪʠʪʝ ʧʦ ʤʝʪʦʜʘ ʥʘ ɼôʆʥʜʪ, ʩʨʘʚʥʝʪʝ 
ʛʦ ʩ ʪʦʚʘ ʧʦ ʤʝʪʦʜʘ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ ʠ ʥʘʧʨʘʚʝʪʝ ʢʦʤʝʥʪʘʨ.  

ʀʟʯʠʩʣʝʥʠʷʪʘ ʧʦ ʤʝʪʦʜʘ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ ʩʝ ʦʢʘʟʘʭʘ ʣʝʩʥʠ ʠ ʜʦʨʠ 
ʧʨʠʷʪʥʠ ʟʘ ʘʫʜʠʪʦʨʠʷʪʘ, ʥʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ (ʊʘʙʣ. 2) ʧʨʝʜʠʟʚʠʢʘʭʘ ʦʞʠʚʝʥʠ 
ʢʦʤʝʥʪʘʨʠ: Ăʑʦʤ ʇʘʨʪʠʷ N ʠʤʘ 8 ʧʲʪʠ ʧʦ-ʤʘʣʢʦ ʛʣʘʩʦʚʝ ʦʪ ʇʘʨʪʠʷ L, ʝ 
ʯʝʩʪʥʦ ʪʷ ʜʘ ʧʦʣʫʯʠ 8 ʧʲʪʠ ʧʦ-ʤʘʣʢʦ ʤʘʥʜʘʪʠ ʦʪ ʥʝʷ. ʉ ʧʦʣʦʚʠʥ ʤʘʥʜʘʪ ʥʝ 
ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʩʝ ʚʣʠʟʘ ʚ ɼʦʣʘʨʧʘʨʣʘʤʝʥʪʘ.ò ɺ ʪʘʢʲʚ ʩʤʠʩʲʣ, ʦʱʝ ʧʨʝʜʠ ʜʘ 
ʟʘʧʦʯʥʘʪ ʠʟʯʠʩʣʝʥʠʷʪʘ ʩʠ ʧʦ ʤʝʪʦʜʘ ʥʘ ɼôʆʥʜʪ, ʩʪʫʜʝʥʪʠʪʝ ʦʯʘʢʚʘʭʘ ʯʨʝʟ ʥʝʛʦ 
ʜʘ ʧʦʣʫʯʘʪ Ăʧʦ-ʯʝʩʪʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʥʜʘʪʠʪʝò.  
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ʃʛʧʫʙ ʦʙ ʎʞʳʩ 100 000 ʜʤʙʪʙ  
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ɼʦʧʲʣʥʠʪ. ʤʝʩʪʘ ʩʧʦʨʝʜ ʦʩʪʘʪ. 
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ʇʣʧʦʰʙʫʞʤʞʦ ʚʩʧʢ ʥʞʪʫʙ 
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ʊʘʙʣ. 2. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 10-ʪʝ ʤʘʥʜʘʪʘ ʚ ʇʨʠʤʝʨ 1 ʧʦ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ 

ʎʝʣʪʘ ʥʘ ʪ. ɹ ʦʪ ʇʨʠʤʝʨ 1 ʙʝ ʜʘ ʧʦʢʘʞʝ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʦʩʦʙʝʥʦʩʪʪʘ ʥʘ 
ʤʝʪʦʜʘ ʥʘ ɼôʆʥʜʪ ʣʝʢʦ ʜʘ ʪʦʣʝʨʠʨʘ ʛʦʣʝʤʠʪʝ ʧʘʨʪʠʠ (ʊʘʙʣ. 3), ʘ ʦʪ ʜʨʫʛʘ ï ʜʘ 
ʥʘʧʨʘʚʠ ʠʟʯʠʩʣʝʥʠʷʪʘ ʧʦ-ʧʨʠʚʣʝʢʘʪʝʣʥʠ. ɺ ʧʨʘʢʪʠʢʘʪʘ ʤʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ 
ʤʝʪʦʜʘ ʥʘ ɼôʆʥʜʪ ʩʪʫʜʝʥʪʠʪʝ ʚʠʥʘʛʠ ʩʘ ʤʝ ʧʠʪʘʣʠ: Ăɿʘʱʦ ʜʝʣʠʤ ʥʘʯʘʣʥʠʷ ʙʨʦʡ 
ʛʣʘʩʦʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʥʘ 2, 3, 4 ʠ ʪ.ʥ., ʘ ʥʝ ʨʝʟʫʣʪʘʪʘ ʦʪ ʧʨʝʜʭʦʜʥʦʪʦ 
ʜʝʣʝʥʠʝ?ò. ʉʧʦʣʫʯʣʠʚʘ ʘʥʘʣʦʛʠʷ ʟʘ ʨʘʟʙʠʨʘʥʝ ʥʘ ʩʲʱʥʦʩʪʪʘ ʥʘ ʪʦʟʠ 
ʘʣʛʦʨʠʪʲʤ ʝ ʥʘ ʛʣʘʩʦʚʝʪʝ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʧʘʨʪʠʷ ʜʘ ʩʝ ʛʣʝʜʘ ʢʘʪʦ ʥʘ ʥʝʠʥ 
ʧʘʨʠʯʝʥ ʢʘʧʠʪʘʣ, ʩ ʢʦʡʪʦ ʪʷ, ʚ ʢʦʥʢʫʨʝʥʮʠʷ ʩ ʦʩʪʘʥʘʣʠʪʝ ʧʘʨʪʠʠ, ʥʘʜʜʘʚʘ ʟʘ 
ʤʘʥʜʘʪʠ ([7], ʩ. 79). ʇʦʩʣʝʜʥʦʪʦ ʯʘʩʪʥʦ, ʩ ʢʦʝʪʦ ʧʘʨʪʠʷʪʘ ʝ ʚʟʝʣʘ ʤʘʥʜʘʪ, ʝ 
ʮʝʥʘʪʘ, ʢʦʷʪʦ ʪʷ ʝ Ăʧʣʘʪʠʣʘò ʟʘ ʚʩʷʢʦ ʦʪ ʩʚʦʠʪʝ ʤʝʩʪʘ ʚ ʧʘʨʣʘʤʝʥʪʘ. ʊʦʟʠ 
ʠʢʦʥʦʤʠʯʝʩʢʠ ʧʦʜʭʦʜ ʢʲʤ ʨʘʟʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʤʝʩʪʘʪʘ ʜʦʧʘʜʥʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠ 
ʪʝ ʩʧʨʷʭʘ ʜʘ Ăʟʘʙʨʘʚʷʪò ʢʦʡ ʨʝʜ ʦʪ ʪʘʙʣʠʮʘʪʘ ʪʨʷʙʚʘ ʜʘ ʜʝʣʷʪ ʥʘ 3, 4 ʠ ʪ. ʥ.  

 

ʇʦʩʣʝʜʦʚʘʪ. ʜʝʣʠʪʝʣ. 
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ʊʘʙʣ. 3. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 10-ʪʝ ʤʘʥʜʘʪʘ ʚ ʇʨʠʤʝʨ 1 ʧʦ ɼôʆʥʜʪ  
 

ʉʨʘʚʥʝʥʠʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʚʘʪʘ ʤʝʪʦʜʘ ʧʦʢʘʟʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ, ʯʝ 
ʤʝʪʦʜʲʪ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ ʝ ʪʦʣʝʨʠʨʘʣ ʧʘʨʪʠʷʪʘ ʩ ʥʘʡ-ʤʘʣʢʦ ʧʦʜʘʜʝʥʠ 
ʛʣʘʩʦʚʝ. ʊʦʚʘ ʩʝ ʦʙʷʩʥʷʚʘ ʩ ʥʘʡ-ʛʦʣʝʤʠʷ ʦʩʪʘʪʲʢ, ʢʦʡʪʦ ʪʷ ʠʤʘ ʩʨʝʜ ʯʝʪʠʨʠʪʝ 

ʧʘʨʪʠʠ. ʅʘ ʧʨʘʢʪʠʢʘ ʩʝ ʦʢʘʟʚʘ, ʯʝ 5% ʦʪ ʛʣʘʩʦʧʦʜʘʚʘʪʝʣʠʪʝ ʩʘ Ăʫʩʚʦʠʣʠò 10% 
ʦʪ ʤʝʩʪʘʪʘ ʚ ɼʦʣʘʨʧʘʨʣʘʤʝʥʪʘ. ʂʦʤʝʥʪʘʨʲʪ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʩʣʫʯʘʷ ʙʝ: Ăʅʝ 
ʤʦʞʝ ʜʘ ʩʝ ʦʪʥʝʤʝ ʤʘʥʜʘʪ ʦʪ ʇʘʨʪʠʷ N, ʘʢʦ ʝ ʥʷʤʘʣʦ ʥʘʨʫʰʝʥʠʷ. ʇʨʠ ʪʦʚʘ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 286 

ʧʦʣʦʞʝʥʠʝ, ʟʘ ʜʘ ʙʲʜʘʪ ʤʘʥʜʘʪʠʪʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʠ ʥʘ ʚʦʪʘ, ʇʘʨʪʠʷ L 
ʪʨʷʙʚʘ ʜʘ ʧʦʣʫʯʠ 8 ʤʝʩʪʘ, ʧʦʥʝ ʪʦʣʢʦʚʘ ʠ ʇʘʨʪʠʷ ʂ ʠ ʧʨ. ʊʦʣʢʦʚʘ ʤʘʥʜʘʪʠ 
ʥʷʤʘ. ɸ ʜôʦʥʪʠʩʪʠʪʝ ʜʘ ʥʝ ʚʲʟʨʘʟʷʚʘʪ, ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʜʦʩʪʘ ʙʣʠʟʢʠ.ò 

ʏʨʝʟ ʩʣʝʜʚʘʱʠʷ ʧʨʠʤʝʨ ʠʣʶʩʪʨʠʨʘʭ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʷʪʦ ʟʘ 
ʨʘʟʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʤʘʥʜʘʪʠʪʝ ʩʝ ʥʘʣʘʛʘ ʪʝʛʣʝʥʝ ʥʘ ʞʨʝʙʠʡ:  

ʇʨʠʤʝʨ 2. ɺ ʱʘʪʘ ɹʠʛ ʄʘʤʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʠʟʙʦʨʠ ʟʘ 10-ʤʝʩʪʝʥ ʑʘʪʩʢʠ 
ʩʲʚʝʪ. ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʤʝʪʦʜʘ ʥʘ ʍʝʲʨ-
ʅʠʡʤʘʡʝʨ. ʇʦʜʘʜʝʥʠ ʩʘ ʦʙʱʦ 1 000 000 ʛʣʘʩʘ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʤʝʞʜʫ ʯʝʪʠʨʠ 
ʧʦʣʠʪʠʯʝʩʢʠ ʧʘʨʪʠʠ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʚ ʊʘʙʣ. 4: 

  
 

ʇʘʨʪʠʷ K 
 

ʇʘʨʪʠʷ L 
 

ʇʘʨʪʠʷ M 
 

ʇʘʨʪʠʷ N 
 

 

ɹʨʦʡ ʧʦʜʘʜʝʥʠ ʛʣʘʩʦʚʝ 
 

430 000 
 

410 000 
 

130 000 
 

30 000 
 

 

ʊʘʙʣ. 4. ɼʘʥʥʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʦʜʘʜʝʥʠʪʝ ʛʣʘʩʦʚʝ ʚ ʇʨʠʤʝʨ 2 

     A. ʈʘʟʧʨʝʜʝʣʝʪʝ ʤʘʥʜʘʪʠʪʝ ʤʝʞʜʫ ʧʘʨʪʠʠʪʝ K, L, M ʠ N; 

     ɹ. ʇʨʝʜʣʦʞʝʪʝ ʥʘʯʠʥ ʇʘʨʪʠʷ N ʜʘ ʫʚʝʣʠʯʠ ʧʨʝʜʩʪʘʚʠʪʝʣʩʪʚʦʪʦ ʩʠ ʚ 
ʩʲʚʝʪʘ. 

ʇʨʝʩʤʷʪʘʥʝʪʦ ʥʘ ʤʘʥʜʘʪʠʪʝ ʧʦ ʤʝʪʦʜʘ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ ʜʦʚʝʜʝ ʜʦ 
ʨʝʟʫʣʪʘʪʘ, ʧʦʢʘʟʘʥ ʚ ʊʘʙʣ. 5: ʥʘ ʇʘʨʪʠʷ K ʩʝ ʛʘʨʘʥʪʠʨʘʪ 4 ʤʘʥʜʘʪʘ, ʥʘ ʇʘʨʪʠʷ 
L ï 4 ʤʘʥʜʘʪʘ ʠ ʥʘ ʇʘʨʪʠʷ M ï 1 ʤʘʥʜʘʪ. ʆʩʪʘʚʘ 1 ʤʘʥʜʘʪ ʟʘ ʨʘʟʧʨʝʜʝʣʷʥʝ 
ʤʝʞʜʫ ʪʨʠ ʧʘʨʪʠʠ ʩ ʨʘʚʥʠ ʦʩʪʘʪʲʮʠ ï K, M ʠ N. ʂʦʷ ʦʪ ʪʷʭ ʱʝ ʛʦ ʧʦʣʫʯʠ, ʩʝ 
ʦʧʨʝʜʝʣʷ ʯʨʝʟ ʪʝʛʣʝʥʝ ʥʘ ʞʨʝʙʠʡ. 

 
 

ʃʛʧʫʙ ʦʙ ʎʞʳʩ 100 000 ʜʤʙʪʙ  
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ɼʦʧʲʣʥʠʪ. ʤʝʩʪʘ ʩʧʦʨʝʜ ʦʩʪʘʪ. 
 

ʞʨʝʙʠʡ 
 

0 
 

ʞʨʝʙʠʡ 
 

ʞʨʝʙʠʡ 
 

 

ʊʘʙʣ. 5. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 10-ʪʝ ʤʘʥʜʘʪʘ ʚ ʇʨʠʤʝʨ 2 ʧʦ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʮʝʣ ʥʘ ʪ. ɹ ʦʪ ʇʨʠʤʝʨ 2 ʙʝ ʜʘ ʥʘʢʘʨʘ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʩʝ 
ʘʙʩʪʨʘʭʠʨʘʪ ʦʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʇʘʨʪʠʷ N ʜʘ ʩʧʝʯʝʣʠ ʞʨʝʙʠʷ ʠ ʧʨʦʷʚʷʚʘʡʢʠ 
ʢʨʝʘʪʠʚʥʦʩʪ ʠ ʧʦʣʠʪʠʯʝʩʢʦ ʤʠʩʣʝʥʝ, ʜʘ ʧʨʝʜʣʦʞʘʪ ʨʝʰʝʥʠʝ ʚ ʥʝʡʥʘ ʧʦʣʟʘ. 
ʅʠʢʦʡ ʦʪ ʧʨʠʩʲʩʪʚʘʱʠʪʝ ʦʙʘʯʝ ʥʝ ʩʲʦʙʨʘʟʠ, ʯʝ ʝʜʠʥ ʥʘʯʠʥ ʠʥʪʝʨʝʩʠʪʝ ʥʘ 
ʇʘʨʪʠʷ N ʜʘ ʙʲʜʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʑʘʪʩʢʠʷ ʩʲʚʝʪ ʝ ʫʯʘʩʪʠʝʪʦ 
ʡ ʚ ʢʦʘʣʠʮʠʷ ʩ ʜʨʫʛʠ ʧʘʨʪʠʠ. ʀ ʚʲʧʨʝʢʠ ʯʝ ʧʦʣʠʪʠʯʝʩʢʠ ʢʦʘʣʠʮʠʠ ʤʝʞʜʫ ʧʘʨʪʠʠ 
ʩʝ ʩʲʟʜʘʚʘʪ ʥʘ ʙʘʟʘʪʘ ʥʘ ʚʥʠʤʘʪʝʣʥʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠ ʧʨʦʫʯʚʘʥʠʷ, ʧʦʣʠʪʠʯʝʩʢʠ  
ʢʦʥʩʫʣʪʘʮʠʠ  ʠ  ʢʦʤʧʨʦʤʠʩʠ,  ʝʜʥʘ  ʭʠʧʦʪʝʪʠʯʥʘ  ʢʦʘʣʠʮʠʷ  ʤʝʞʜʫ ʧʘʨʪʠʠʪʝ M 
ʠ N ʙʠ ʜʦʚʝʣʘ ʜʦ ʩʣʝʜʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʥʜʘʪʠʪʝ (ʊʘʙʣ. 6):  



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 287 

 

 

ʃʛʧʫʙ ʦʙ ʎʞʳʩ 100 000 ʜʤʙʪʙ  
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ɼʦʧʲʣʥʠʪ. ʤʝʩʪʘ ʩʧʦʨʝʜ ʦʩʪʘʪ. 
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ʇʣʧʦʰʙʫʞʤʞʦ ʚʩʧʢ ʥʞʪʫʙ 
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4 
 

2 
 

 

ʊʘʙʣ. 6. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 10-ʪʝ ʤʘʥʜʘʪʘ ʚ ʇʨʠʤʝʨ 2 ʧʨʠ ʢʦʘʣʠʨʘʥʝ ʥʘ M ʠ N  

ʀʜʝʷʪʘ ʟʘ ʢʦʘʣʠʮʠʠ ʤʝʞʜʫ ʧʘʨʪʠʠʪʝ ʚʜʲʭʥʦʚʠ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʨʘʟʛʣʝʜʘʪ ʠ 
ʜʨʫʛʠ ʚʲʟʤʦʞʥʠ ʢʦʤʙʠʥʘʮʠʠ, ʤʦʜʝʣʠʨʘʡʢʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʨʦʣʷʪʘ ʥʘ ʤʘʣʢʠʪʝ 
ʧʘʨʪʠʠ ʚ ʧʦʣʠʪʠʯʝʩʢʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʠʥʪʝʨʝʩʘ ʥʘ ʧʦ-ʛʦʣʝʤʠʪʝ ʧʘʨʪʠʠ ʢʲʤ 
ʧʘʨʪʥʴʦʨʩʪʚʦ ʩ ʪʷʭ.  

ɸʥʘʣʠʟʲʪ ʥʘ ʧʦʢʘʟʘʥʠʷ ʚ ʊʘʙʣ. 5 ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣ ʧʦʚʝʜʝ ʤʠʩʣʠʪʝ ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ ʠ ʚ ʜʨʫʛʘ ʧʦʩʦʢʘ. ʊʝ ʨʘʟʩʲʞʜʘʚʘʭʘ, ʯʝ Ăʚʝʨʦʷʪʥʦʩʪʪʘ ʇʘʨʪʠʷ N 
ʜʘ ʩʧʝʯʝʣʠ ʞʨʝʙʠʷ ʝ 1/3, ʥʦ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʠʛʥʦʨʠʨʘ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʙʲʜʝ 
ʦʪʧʫʩʥʘʪ ʝʜʠʥ ʜʦʧʲʣʥʠʪʝʣʝʥ ʤʘʥʜʘʪ. ʉ ʪʦʚʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʇʘʨʪʠʷ N ʜʘ 
ʧʦʣʫʯʠ ʤʘʥʜʘʪ ʩʢʘʯʘ ʜʚʦʡʥʦ: ʦʪ 1/3 ʥʘ 2/3. ɸ ʘʢʦ ʙʲʜʘʪ ʦʪʧʫʩʥʘʪʠ ʜʚʘ ʥʦʚʠ 
ʤʘʥʜʘʪʘ, ʚʩʷʢʘ ʧʘʨʪʠʷ, ʫʯʘʩʪʚʘʱʘ ʚ ʞʨʝʙʠʷ, ʱʝ ʧʦʣʫʯʠ ʧʦ ʝʜʠʥ ʤʘʥʜʘʪ.ò 

ʊʘʢʲʚ ʧʦʜʭʦʜ ʦʙʘʯʝ ʙʝ ʚ ʨʘʟʨʝʟ ʩ ʠʜʝʷʪʘ ʟʘ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʪʦ 
ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʛʣʘʩʦʚʝʪʝ. ʉʪʫʜʝʥʪʠʪʝ ʙʷʭʘ ʧʨʦʧʫʩʥʘʣʠ ʜʘ ʩʲʦʙʨʘʟʷʪ, ʯʝ 
ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʙʨʦʷ ʥʘ ʤʘʥʜʘʪʠʪʝ ʠʟʠʩʢʚʘ ʧʨʝʠʟʯʠʩʣʷʚʘʥʝ ʥʘ 
ʠʟʙʠʨʘʪʝʣʥʘʪʘ ʢʚʦʪʘ. ɿʘ 11 ʥʘ ʙʨʦʡ ʤʘʥʜʘʪʠ ʪʷ ʝ 90 910 ʛʣʘʩʘ, ʘ ʥʝ 100 000. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 11-ʪʝ ʤʘʥʜʘʪʘ ʧʦ ʤʝʪʦʜʘ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ ʝ 
ʧʦʢʘʟʘʥʦ ʚ ʊʘʙʣ. 7. ʊʦ ʫʙʝʜʠ ʩʪʫʜʝʥʪʠʪʝ, ʯʝ ʩʠʪʫʘʮʠʷ ʟʘ ʞʨʝʙʠʡ ʚʝʯʝ ʥʷʤʘ. ʊʝ 
ʩʲʩ ʩʲʞʘʣʝʥʠʝ ʦʪʙʝʣʷʟʘʭʘ, ʯʝ ʥʷʤʘ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʩʪ ʤʝʞʜʫ ʧʦʜʘʜʝʥʠʪʝ 
ʛʣʘʩʦʚʝ ʟʘ ʧʘʨʪʠʠʪʝ L ʠ M ʠ ʙʨʦʷ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʦʪ ʪʷʭ ʤʘʥʜʘʪʠ. 

 

ʃʛʧʫʙ ʦʙ ʎʞʳʩ 90 910 ʜʤʙʪʙ  
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ɼʦʧʲʣʥʠʪ. ʤʝʩʪʘ ʩʧʦʨʝʜ ʦʩʪʘʪ. 
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ʇʣʧʦʰʙʫʞʤʞʦ ʚʩʧʢ ʥʞʪʫʙ 
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ʊʘʙʣ. 7. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 11-ʪʝ ʤʘʥʜʘʪʘ ʚ ʇʨʠʤʝʨ 2 ʧʦ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 288 

5. ʁʠʚʧʩʦʡ ʨʙʩʙʝʧʣʪʡ  

ɺ ʠʟʙʦʨʥʘʪʘ ʧʨʘʢʪʠʢʘ ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʣʫʯʘʠ, ʢʦʛʘʪʦ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ 
ʦʙʱʠʷ ʙʨʦʡ ʤʘʥʜʘʪʠ ʚʦʜʠ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʤʘʥʜʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʦʪ 
ʥʷʢʦʷ ʦʪ ʧʘʨʪʠʠʪʝ-ʫʯʘʩʪʥʠʯʢʠ. ʉʨʝʜ ʪʷʭ ʠʟʚʝʩʪʝʥ ʝ ʪ. ʥʘʨ. Alabama paradox***. 
ʊʦʟʠ ʬʘʢʪ ʩʝ ʩʪʦʨʠ ʪʦʣʢʦʚʘ ʥʝʣʦʛʠʯʝʥ ʥʘ ʩʪʫʜʝʥʪʠʪʝ, ʯʝ ʪʝ ʫʧʦʨʠʪʦ ʦʪʢʘʟʚʘʭʘ 
ʜʘ ʧʨʠʝʤʘʪ ʠʩʪʠʥʥʦʩʪʪʘ ʤʫ. ɿʘ ʜʘ ʠʤ ʜʘʤ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʫʙʝʜʷʪ ʩʘʤʠ ʚ 
Ăʣʦʠhʪʝ ʰʝʛʠò ʥʘ ʤʝʪʦʜʘ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ, ʟʘ ʚʝʯʝ ʧʦʟʥʘʪʠʪʝ ʠʤ ʧʘʨʪʠʠ K, L, 
M ʠ N ʢʦʥʩʪʨʫʠʨʘʭ ʩʣʝʜʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʛʣʘʩʦʚʝʪʝ: 

ʇʨʠʤʝʨ 3. ʇʨʠ ʧʨʝʜʠʰʥʠʪʝ ʠʟʙʦʨʠ ʟʘ 10-ʯʣʝʥʥʠʷ ʉʲʚʝʪ ʥʘ ʱʘʪʘ ɹʠʛ 
ʄʘʤʘ ʩʲʱʦ ʙʠʣʠ ʧʦʜʘʜʝʥʠ 1 000 000 ʛʣʘʩʘ. ʊʝ ʙʠʣʠ ʨʘʟʧʨʝʜʝʣʝʥʠ ʤʝʞʜʫ 
ʯʝʪʠʨʠʪʝ ʧʘʨʪʠʠ K, L, M ʠ N, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʚ ʊʘʙʣ. 8: 

 
 

ʇʘʨʪʠʷ K 
 

ʇʘʨʪʠʷ L 
 

ʇʘʨʪʠʷ M 
 

ʇʘʨʪʠʷ N 
 

 

ɹʨʦʡ ʧʦʜʘʜʝʥʠ ʛʣʘʩʦʚʝ 
 

420 000 
 

340 000 
 

145 000 
 

95 000 
 

 

ʊʘʙʣ. 8. ɼʘʥʥʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʦʜʘʜʝʥʠʪʝ ʛʣʘʩʦʚʝ ʚ ʇʨʠʤʝʨ 3 

ɿʘ ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʤʘʥʜʘʪʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘʣ ʤʝʪʦʜʲʪ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ. 
ʉʣʝʜ ʢʘʪʦ 10-ʪʝ ʤʘʥʜʘʪʘ ʙʠʣʠ ʨʘʟʧʨʝʜʝʣʝʥʠ, ʧʦʣʠʪʠʮʠʪʝ ʦʪ ʇʘʨʪʠʷ L 
ʧʦʜʘʣʠ ʚʲʟʨʘʞʝʥʠʝ. ʊʝ ʩʯʠʪʘʣʠ, ʯʝ ʪʲʡ ʢʘʪʦ ʇʘʨʪʠʷ L ʠʤʘʣʘ ʦʢʦʣʦ 2 ʧʲʪʠ 
ʧʦʚʝʯʝ ʛʣʘʩʦʚʝ ʦʪ ʇʘʨʪʠʷ M, ʪʦʣʢʦʚʘ ʧʲʪʠ ʧʦʚʝʯʝ ʪʨʷʙʚʘʣʦ ʜʘ ʙʲʜʘʪ ʠ 
ʤʘʥʜʘʪʠʪʝ ʡ. ɺ ʦʪʛʦʚʦʨ, ʂʦʥʩʪʠʪʫʮʠʦʥʥʠʷʪ ʩʲʜ ʥʘ ʱʘʪʘ ʦʪʧʫʩʥʘʣ ʝʜʠʥ 
ʜʦʧʲʣʥʠʪʝʣʝʥ ʤʘʥʜʘʪ ʠ ʥʘʨʝʜʠʣ ʧʨʝʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʜʘʜʝʥʠʪʝ ʛʣʘʩʦʚʝ.  

     A. ʈʘʟʧʨʝʜʝʣʝʪʝ 10-ʪʝ ʤʘʥʜʘʪʘ ʟʘ ʑʘʪʩʢʠʷ ʩʲʚʝʪ ʠ ʧʨʝʮʝʥʝʪʝ 
ʦʩʥʦʚʘʪʝʣʥʦ ʣʠ ʝ ʙʠʣʦ ʚʲʟʨʘʞʝʥʠʝʪʦ ʥʘ ʇʘʨʪʠʷ L; 

     ɹ. ʈʘʟʧʨʝʜʝʣʝʪʝ 11-ʪʝ ʤʘʥʜʘʪʘ ʟʘ ʑʘʪʩʢʠʷ ʩʲʚʝʪ ʠ ʧʨʝʮʝʥʝʪʝ 
ʫʜʦʚʣʝʪʚʦʨʝʥʠ ʣʠ ʩʘ ʠʩʢʘʥʠʷʪʘ ʥʘ ʇʘʨʪʠʷ L.  

ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ ʜʦʚʝʜʝ ʜʦ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʢʘʟʘʥʠ ʚ ʊʘʙʣ. 9 ʠ 10. 
ʉʨʘʚʥʷʚʘʡʢʠ ʛʠ, ʩʪʫʜʝʥʪʠʪʝ ʟʘʙʝʣʷʟʘʭʘ, ʯʝ ʚ 11-ʯʣʝʥʥʠʷ ʩʲʚʝʪ ʧʘʨʪʠʠʪʝ M ʠ N 
ʩʘ ʦʱʝʪʝʥʠ. ɺ ʥʝʛʦ ʪʝ ʠʤʘʪ ʩ ʧʦ 1 ʤʘʥʜʘʪ ʧʦ-ʤʘʣʢʦ, ʦʪʢʦʣʢʦʪʦ ʚ 10-ʯʣʝʥʥʠʷ. 

 

ʃʛʧʫʙ ʦʙ ʎʞʳʩ 100 000 ʜʤʙʪʙ  
 

ʇʘʨʪʠʷ K 
 

ʇʘʨʪʠʷ L 
 

ʇʘʨʪʠʷ M 
 

ʇʘʨʪʠʷ N 
 

 

ʏʘʩʪʥʦ 
 

4.2 
 

3.4 
 

1.45 
 

0.95 
 

 

ɹʨʦʡ ʤʝʩʪʘ ʧʦ ʮʝʣʠʪʝ ʯʘʩʪʠ 
 

4 
 

3 
 

1 
 

0 
 

 

ʆʩʪʘʪʲʮʠ 
 

0.2 
 

0.4 
 

0.45 
 

0.95 
 

 

ɼʦʧʲʣʥʠʪ. ʤʝʩʪʘ ʩʧʦʨʝʜ ʦʩʪʘʪ. 
 

0 
 

0 
 

1 
 

1 
 

 

ʇʣʧʦʰʙʫʞʤʞʦ ʚʩʧʢ ʥʞʪʫʙ 
 

4 
 

3 
 

2 
 

 

1 
 

 

ʊʘʙʣ. 9. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 10-ʪʝ ʤʘʥʜʘʪʘ ʚ ʇʨʠʤʝʨ 3 ʧʦ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ 
 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 289 

ʇʨʦʧʦʨʮʠʦʥʘʣʥʦʩʪʪʘ ʚ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʧʘʨʪʠʠʪʝ L ʠ M ʚ 11-ʤʘʥʜʘʪʥʠʷ 
ʩʲʚʝʪ ʩʝ ʦʢʘʟʚʘ ʦʱʝ ʧʦ-ʩʠʣʥʦ ʠʟʢʨʠʚʝʥʘ, ʦʪʢʦʣʢʦʪʦ ʚ 10-ʤʘʥʜʘʪʥʠʷ ʤʫ 
ʚʘʨʠʘʥʪ. ʆʙʣʘʛʦʜʝʪʝʣʩʪʚʘʥʘ ʝ ʇʘʨʪʠʷ L. ʊʷ ʚʝʯʝ ʠʤʘ 4 ʧʲʪʠ ʧʦʚʝʯʝ ʤʘʥʜʘʪʠ 
ʦʪ ʇʘʨʪʠʷ M ʧʨʠ ʩʲʦʪʥʦʰʝʥʠʝ ʥʘ ʛʣʘʩʦʚʝʪʝ ʠʤ 2:1.  

 

ʃʛʧʫʙ ʦʙ ʎʞʳʩ 90 910 ʜʤʙʪʙ  
 

ʇʘʨʪʠʷ K 
 

ʇʘʨʪʠʷ L 
 

ʇʘʨʪʠʷ M 
 

ʇʘʨʪʠʷ N 
 

 

ʏʘʩʪʥʦ 
 

4.62 
 

3.74 
 

1.59 
 

1.04 
 

 

ɹʨʦʡ ʤʝʩʪʘ ʧʦ ʮʝʣʠʪʝ ʯʘʩʪʠ 
 

4 
 

3 
 

1 
 

1 
 

 

ʆʩʪʘʪʲʮʠ 
 

0.62 
 

0.74 
 

0.59 
 

0.04 
 

 

ɼʦʧʲʣʥʠʪ. ʤʝʩʪʘ ʩʧʦʨʝʜ ʦʩʪʘʪ. 
 

1 
 

1 
 

0 
 

0 
 

 

ʇʣʧʦʰʙʫʞʤʞʦ ʚʩʧʢ ʥʞʪʫʙ 
 

5 
 

4 
 

1 
 

 

1 
 

 

ʊʘʙʣ. 10. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 11-ʪʝ ʤʘʥʜʘʪʘ ʚ ʇʨʠʤʝʨ 3 ʧʦ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ 

ʀʟʪʲʢʥʘʪʠʪʝ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʤʝʪʦʜʘ ʥʘ ʍʝʲʨ-ʅʠʡʤʘʡʝʨ ʩʝ ʧʨʦʷʚʷʚʘʪ, 
ʤʘʢʘʨ ʠ ʨʷʜʢʦ, ʠ ʚ ʨʝʘʣʥʘʪʘ ʠʟʙʦʨʥʘ ʧʨʘʢʪʠʢʘ. ʆʙʩʪʦʡʥʦʪʦ ʠʤ ʜʠʩʢʫʪʠʨʘʥʝ ʚ 
ʢʣʘʩ ʮʝʣʠ ʥʝ ʜʘ ʦʤʘʣʦʚʘʞʠ ʜʦʩʪʦʡʥʩʪʚʘʪʘ ʤʫ, ʘ ʜʘ ʨʘʟʚʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ 
ʤʠʩʣʝʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ. ʊʘʢʘ ʪʝ ʩʘʤʠ ʱʝ ʤʦʛʘʪ ʜʘ ʧʨʝʮʝʥʷʪ, ʯʝ ʦʪ ʤʝʪʦʜʠʪʝ ʟʘ 
ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʟʙʦʨʥʠ ʨʝʟʫʣʪʘʪʠ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʦʯʘʢʚʘ ʜʘ ʙʲʜʘʪ ʠʜʝʘʣʥʠ. 

6. ʀʙʣʤʷʰʡʫʞʤʦʡ ʚʞʤʞʟʣʡ 

ʀʟʙʦʨʠʪʝ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʩʘ ʪʝʩʪ ʟʘ ʥʝʛʦʚʘʪʘ ʜʝʤʦʢʨʘʪʠʯʥʦʩʪ. 
ʉʲʱʝʚʨʝʤʝʥʥʦ, ʪʝ ʩʘ ʪʝʩʪ ʠ ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʛʨʘʤʦʪʥʦʩʪ ʥʘ ʯʣʝʥʦʚʝʪʝ ʤʫ. 
ʈʘʟʢʨʠʚʘʥʝʪʦ ʥʘ ʣʦʛʠʯʝʩʢʠ ʚʨʲʟʢʠ ʚ ʧʦʜʥʘʩʷʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʨʠʪʠʯʥʦʪʦ 
ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʯʠʩʣʦʚʠʪʝ ʜʘʥʥʠ, ʫʤʝʥʠʝʪʦ ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ ʝʣʝʤʝʥʪʘʨʥʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ, ʥʘʨʝʜ ʩ ʦʩʥʦʚʥʠʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʥʘʥʠʷ, ʩʘ ʯʘʩʪ ʦʪ 
ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʢʫʣʪʫʨʘ ʥʘ ʦʙʱʝʩʪʚʦʪʦ. ʉʪʲʧʢʘ ʥʘʧʨʝʜ ʟʘ ʥʝʡʥʦʪʦ ʨʘʟʚʠʪʠʝ ʝ 
ʠʟʣʦʞʝʥʠʷʪ ʪʫʢ ʧʦʜʭʦʜ ʢʲʤ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠʜʝʠ ʚ 
ʙʘʢʘʣʘʚʲʨʩʢʘʪʘ ʩʪʝʧʝʥ ʥʘ ʦʙʫʯʝʥʠʝ. ʊʦʡ ʩʧʦʤʘʛʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʤʠʩʣʝʥʝ, ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʫ ʙʲʜʝʱʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ, ʩ ʯʠʷʪʦ 
ʧʦʤʦʱ ʪʝ ʫʩʧʝʰʥʦ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ ʦʛʨʦʤʥʠʷ ʦʙʝʤ ʠʥʬʦʨʤʘʮʠʷ ʠʣʠ 
ʢʦʤʧʝʥʩʠʨʘʥʝʪʦ ʥʘ ʧʨʘʟʥʠʥʠʪʝ ʚ ʥʝʷ. 
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ʧʘʨʣʘʤʝʥʪ ʦʪ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ. http://www.cikep2009.eu/ (ʧʦʩʣʝʜʝʥ ʜʦʩʪʲʧ 
30 ʘʧʨʠʣ 2010) 
 
** ʂʫʨʩʘ ʂʣʘʩʠʯʝʩʢʠ ʠ ʩʲʚʨʝʤʝʥʥʠ ʠʜʝʠ ʚ ʤʘʪʝʤʘʪʠʢʘʪʘ  ʧʨʝʧʦʜʘʚʘʤ ʥʘ 
ʩʪʫʜʝʥʪʠ ʚ ʙʘʢʘʣʘʚʲʨʩʢʘ ʩʪʝʧʝʥ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʅʦʚ ɹʲʣʛʘʨʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʚ 
ʉʦʬʠʷ.  
 
*** ʇʨʝʟ 1880 ʛ. ʚʠʩʰʠʷʪ ʘʤʝʨʠʢʘʥʩʢʠ ʯʠʥʦʚʥʠʢ C. W. Seaton ʧʨʝʩʤʷʪʘ, ʯʝ ʘʢʦ 
ʂʘʤʘʨʘʪʘ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠʪʝ ʥʘ ʉɸʑ ʩʝ ʩʲʩʪʦʠ ʦʪ 299 ʤʝʩʪʘ, ʦʪ ʪʷʭ ʥʘ ʱʘʪʘ 
ɸʣʘʙʘʤʘ ʩʝ ʧʦʣʘʛʘʪ 8. ɸʢʦ ʦʙʘʯʝ ʂʘʤʘʨʘʪʘ ʠʤʘ 300 ʤʝʩʪʘ, ʱʘʪʲʪ ɸʣʘʙʘʤʘ ʱʝ 
ʧʦʣʫʯʠ ʩʘʤʦ 7. 
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ɹʈʇʊʋɾʉʁʇʉɾʆ ɹʆɹʄʁʀ ʆɹ ɽʁɽɹʃʋʁʐɾʊʃʁ ʋɾʊʋ 
ʐʉɾʀ ʊʈɾʏʁɹʄʁʀʁʉɹʆ ʊʇʍʋʌɾʉ

1 

ʛʣ. ʘʩ. ɽʚʛʝʥʠʷ ɸʥʛʝʣʦʚʘ*, ʜʦʢʪʦʨʘʥʪ ʈʘʜʦʩʣʘʚ ʈʘʜʝʚ** 

* ʢʘʪʝʜʨʘ ʂʦʤʧʶʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ,  
ʌʄʀ ʧʨʠ ʇʋ ñʇ. ʍʠʣʝʥʜʘʨʩʢʠò 
ʛʨ. ʇʣʦʚʜʠʚ, ʙʫʣ. ɹʲʣʛʘʨʠʷ, 236 

evgang@uni-plovdiv.org 

** ʢʘʪʝʜʨʘ ʂʦʤʧʶʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ,  
ʌʄʀ ʧʨʠ ʇʋ ñʇ. ʍʠʣʝʥʜʘʨʩʢʠò 
ʛʨ. ʇʣʦʚʜʠʚ, ʙʫʣ. ɹʲʣʛʘʨʠʷ, 236 

radoslav@kodar.net 

ɼʠʜʘʢʪʠʯʝʩʢʠʷʪ ʪʝʩʪ ʝ ʠʟʤʝʨʠʪʝʣʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ 
ʩʪʝʧʝʥʪʘ ʥʘ ʫʩʚʦʝʥʦʩʪ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ. 
ɺʢʣʶʯʝʥʠʪʝ ʚ ʪʝʩʪʘ ʟʘʜʘʯʠ ʠ ʪʝʩʪʲʪ ʢʘʪʦ ʮʷʣʦ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ 
ʦʧʨʝʜʝʣʝʥʠ ʢʨʠʪʝʨʠʠ. ʇʨʝʜʣʘʛʘʥʠʷʪ ʧʨʦʛʨʘʤʝʥ ʧʨʦʜʫʢʪ ʫʣʝʩʥʷʚʘ 
ʘʧʦʩʪʝʨʠʦʨʥʠʷ ʘʥʘʣʠʟ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠʷ ʪʝʩʪ, ʢʘʪʦ ʥʘ ʙʘʟʘʪʘ ʥʘ ʚʲʚʝʜʝʥʠ 
ʦʪʛʦʚʦʨʠ ʩʝ ʠʟʩʣʝʜʚʘʪ ʨʘʟʣʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ 
ʪʝʩʪʦʚʠ ʟʘʜʘʯʠ (ʘʥʘʣʠʟ ʥʘ: ʪʨʫʜʥʦʩʪ, ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʘ ʩʠʣʘ, 
ʜʠʩʪʨʘʢʪʦʨʠ), ʪʘʢʘ ʠ ʥʘ ʪʝʩʪʘ ʢʘʪʦ ʮʷʣʦ (ʥʘʜʝʞʜʥʦʩʪ, ʚʘʣʠʜʥʦʩʪ). 
ʅʘʣʠʯʠʝ ʥʘ ʥʝʧʨʠʝʤʣʠʚʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠʪʝ ʧʨʝʜʧʦʣʘʛʘ ʧʨʦʤʷʥʘ 
ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʚʲʧʨʦʩʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʘʥʘʣʠʟ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠ ʪʝʩʪ, ʠʥʜʝʢʩ ʥʘ ʪʨʫʜʥʦʩʪ, 
ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʘ ʩʠʣʘ, ʘʥʘʣʠʟ ʥʘ ʜʠʩʪʨʘʢʪʦʨʠ. 

1. ɻʳʛʞʝʞʦʡʞ. ɽʜʥʘ ʦʪ ʟʘʜʘʯʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʝ ʧʨʦʚʝʨʢʘ ʠ ʦʮʝʥʢʘ ʥʘ 
ʟʥʘʥʠʷʪʘ, ʫʤʝʥʠʷʪʘ ʠ ʥʘʚʠʮʠʪʝ, ʧʨʠʜʦʙʠʪʠ ʦʪ ʫʯʝʱʠʪʝ ʩʝ ʚ ʜʚʫʩʪʨʘʥʥʠʷ 
ʧʨʦʮʝʩ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʙʫʯʘʝʤʠʪʝ. ʄʥʦʛʦ ʯʝʩʪʦ 
ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʧʨʠ ʫʩʚʦʷʚʘʥʝ ʥʘ 
ʦʧʨʝʜʝʣʝʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʠʜʘʢʪʠʯʝʩʢʠ ʪʝʩʪʦʚʝ. ʏʨʝʟ 
ʪʝʩʪʦʚʝʪʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘ: ʠʥʜʠʚʠʜʫʘʣʥʠʷʪ ʩʪʘʪʫʩ ʥʘ ʪʝʩʪʠʨʘʥʠʷ ʠʥʜʠʚʠʜ ʠʣʠ 
ʛʨʫʧʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʜʨʫʛʠ ʫʯʝʱʠ ʩʝ (ʥʦʨʤʘʪʠʚʥʠ ʪʝʩʪʦʚʝ [1, ʩ. 
295]); ʥʠʚʦʪʦ ʥʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ ʠ ʟʘʜʘʯʠʪʝ ʥʘ ʤʝʪʦʜʠʯʝʩʢʘʪʘ ʩʠʩʪʝʤʘ ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʝʪʘʧ ʥʘ ʫʩʚʦʝʥʦʩʪ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ 
(ʢʨʠʪʝʨʠʘʣʥʠ ʪʝʩʪʦʚʝ). ʊʝʩʪʲʪ ʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʚʲʧʨʦʩʠ ʚ ʦʧʨʝʜʝʣʝʥʘ 

                                                 
1 ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʧʦʜʧʦʤʦʛʥʘʪʘ ʧʦ ʧʨʦʝʢʪ ʀʉïʄï4 ʥʘ ʧʦʜʝʣʝʥʠʝ Ăʅʘʫʯʥʘ ʠ 

ʧʨʠʣʦʞʥʘ ʜʝʡʥʦʩʪò ʧʨʠ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò. 
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ʦʙʣʘʩʪ. ʂʣʘʩʠʯʝʩʢʘʪʘ ʢʣʘʩʠʬʠʮʠʢʘʮʠʷ ʥʘ ʪʝʩʪʦʚʠʪʝ ʚʲʧʨʦʩʠ, ʢʲʤ ʢʦʷʪʦ ʩʝ 
ʧʨʠʜʲʨʞʘʪ ʊʦʨʥʜʘʡʢ, ʈʶʪʝʨ ʠ ʍʝʨʙʠʛ, ʝ ʩʧʦʨʝʜ ʦʯʘʢʚʘʥʠʷ ʦʪʛʦʚʦʨ: ʟʘʜʘʯʠ ʩʲʩ 
ʩʪʨʫʢʪʫʨʠʨʘʥ ʦʪʛʦʚʦʨ (ʟʘʢʨʠʪ ʪʠʧ) ï ʠʟʙʠʨʘ ʩʝ ʚʝʨʝʥ ʦʪʛʦʚʦʨ ʦʪ ʦʛʨʘʥʠʯʝʥʦ 
ʤʥʦʞʝʩʪʚʦ ʘʣʪʝʨʥʘʪʠʚʠ;  ʟʘʜʘʯʠ ʩʲʩ ʩʚʦʙʦʜʝʥ ʦʪʛʦʚʦʨ (ʦʪʚʦʨʝʥ ʪʠʧ) ï 
ʦʙʫʯʘʝʤʠʪʝ ʩʘʤʠ ʠʟʛʨʘʞʜʘʪ ʩʚʦʷ ʦʪʛʦʚʦʨ [2, ʩ. 310]. ʏʨʝʟ ʟʘʜʘʯʠʪʝ ʦʪ ʟʘʢʨʠʪ 
ʪʠʧ ʦʙʫʯʘʝʤʠʷʪ ʦʧʝʨʠʨʘ ʩ ʝʜʥʘ ʥʘʧʲʣʥʦ ʦʧʨʝʜʝʣʝʥʘ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʩʠʪʫʘʮʠʷ; 
ʦʮʝʥʢʘʪʘ ʝ ʤʘʢʩʠʤʘʣʥʦ ʦʙʝʢʪʠʚʠʟʠʨʘʥʘ; ʤʦʞʝ ʜʘ ʩʝ ʧʦʢʨʠʝ ʥʘʧʲʣʥʦ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʠ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʮʝʣʠʪʝ ʥʘ ʠʟʤʝʨʚʘʥʝʪʦ. 
ʇʨʦʚʝʨʢʘʪʘ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʙʲʨʟʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʝ ʧʨʝʜʧʦʯʠʪʘ ʦʪ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ ʥʘʡ-ʯʝʩʪʦ ʪʝ ʩʘʤʠ ʨʘʟʨʘʙʦʪʚʘʪ ʪʘʢʠʚʘ ʪʝʩʪʦʚʝ. ʊʝʩʪʦʚʝʪʝ, 
ʟʘ ʜʘ ʙʲʜʘʪ ʝʬʝʢʪʠʚʥʘ ʬʦʨʤʘ ʟʘ ʦʮʝʥʷʚʘʥʝ, ʪʨʷʙʚʘ ʜʘ ʩʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ, 
ʩʲʧʨʦʚʦʜʝʥʠ ʩ ʜʦʢʘʟʘʪʝʣʩʪʚʦ, ʯʝ ʜʝʡʩʪʚʠʪʝʣʥʦ ʤʝʨʷʪ ʧʦʩʪʠʞʝʥʠʷʪʘ, ʟʘ ʢʦʠʪʦ 
ʩʘ ʧʨʝʜʚʠʜʝʥʠ. ʊʦʚʘ ʧʨʝʜʧʦʣʘʛʘ ʪʝ ʜʘ ʧʨʠʪʝʞʘʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʢʘʯʝʩʪʚʘ: 
ʦʙʝʢʪʠʚʥʦʩʪ ʦʪʥʦʩʥʦ ʧʦʜʛʦʪʦʚʢʘʪʘ, ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʪʝʩʪʘ ʠ ʘʥʘʣʠʟ ʥʘ 
ʨʝʟʫʣʪʘʪʠʪʝ; ʥʘʜʝʞʜʥʦʩʪ; ʚʘʣʠʜʥʦʩʪ ʠ ʜʨ. [2, ʩ. 285-290].  

2. ɹʨʧʪʫʞʩʡʧʩʞʦ ʙʦʙʤʡʠ ʦʙ ʫʞʪʫ. ʈʘʟʨʘʙʦʪʝʥʠʪʝ ʪʝʩʪʦʚʠ ʟʘʜʘʯʠ ʩʝ 
ʘʧʨʦʙʠʨʘʪ, ʟʘ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʜʘʥʥʠ ʠ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʪʝʩʪʘ ʩʣʝʜ 
ʥʝʛʦʚʦʪʦ ʠʟʧʨʦʙʚʘʥʝ, ʧʨʝʜʠ ʜʘ ʩʝ ʧʦʜʛʦʪʚʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ 
ʦʙʫʯʘʝʤʠʪʝ. ɸʥʘʣʠʟʲʪ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 
ʪʝʩʪʦʚʠʪʝ ʟʘʜʘʯʠ: ʪʨʫʜʥʦʩʪ, ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʘ ʩʠʣʘ, ʘʥʘʣʠʟ ʥʘ ʜʠʩʪʨʘʢʪʦʨʠʪʝ.  

ɹʦʙʤʡʠ ʦʙ ʫʩʬʝʦʧʪʫʫʙ. ʊʨʫʜʥʦʩʪʪʘ ʥʘ ʪʝʩʪʦʚʘʪʘ ʟʘʜʘʯʘ ʩʝ ʦʧʨʝʜʝʣʷ ʯʨʝʟ 
ʪ. ʥʘʨ. ʠʥʜʝʢʩ ʥʘ ʪʨʫʜʥʦʩʪ ʈ: ʧʨʦʮʝʥʪʲʪ ʥʘ ʨʝʰʠʣʠʪʝ ʧʨʘʚʠʣʥʦ ʟʘʜʘʯʘʪʘ 
ʩʧʨʷʤʦ ʦʙʱʠʷ ʙʨʦʡ ʪʝʩʪʠʨʘʥʠ ʣʠʮʘ [2, ʩ. 342-343]. 

 

P = 
N

NR100 ; ʢʲʜʝʪʦ 

NR ʝ ʙʨʦʷʪ ʥʘ ʪʝʩʪʠʨʘʥʠʪʝ ʣʠʮʘ, ʨʝʰʠʣʠ ʚʷʨʥʦ ʟʘʜʘʯʘʪʘ; 

N ʝ ʦʙʱʠʷʪ ʙʨʦʡ ʥʘ ʚʩʠʯʢʠ ʪʝʩʪʠʨʘʥʠ, ʨʝʰʘʚʘʣʠ ʟʘʜʘʯʘʪʘ.  

ʊʨʫʜʥʦʩʪʪʘ ʩʝ ʪʲʣʢʫʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʙʨʦʷ ʥʘ ʘʣʪʝʨʥʘʪʠʚʠʪʝ ʟʘ ʠʟʙʦʨ [5, 
ʩ. 66]. ʇʨʠ ʠʥʜʝʢʩ ʥʘ ʪʨʫʜʥʦʩʪ ʥʝ ʧʦʚʝʯʝ ʦʪ 25% ʥʘ ʝʜʥʘ ʟʘʜʘʯʘ ʩ ʯʝʪʠʨʠ 
ʘʣʪʝʨʥʘʪʠʚʠ ʪʷ ʩʝ ʩʯʠʪʘ ʟʘ ʤʥʦʛʦ ʪʨʫʜʥʘ, ʘ ʘʢʦ ʥʝ ʝ ʧʦ-ʤʘʣʲʢ ʦʪ 85% ï ʟʘ 
ʤʥʦʛʦ ʣʝʩʥʘ, ʪ. ʝ. ʦʧʪʠʤʘʣʥʘ ʟʘʜʘʯʘ ʝ ʩ ʠʥʜʝʢʩ ʥʘ ʪʨʫʜʥʦʩʪ ʚ ʛʨʘʥʠʮʠ ʦʪ 40% 
ʜʦ 70%. ʊʦʚʘ ʩʘ ʩʪʦʡʥʦʩʪʠ, ʢʦʠʪʦ ʚ ʨʘʟʨʘʙʦʪʝʥʠʷ ʧʨʦʛʨʘʤʝʥ ʧʨʦʜʫʢʪ ʩʘ 
ʧʘʨʘʤʝʪʨʠʟʠʨʘʥʠ ʟʘ ʧʦʣʟʚʘʥʝʪʦ ʤʫ ʧʨʠ ʪʝʩʪʦʚʠ ʟʘʜʘʯʠ ʩ ʨʘʟʣʠʯʝʥ ʙʨʦʡ 
ʘʣʪʝʨʥʘʪʠʚʠ. 

ɹʦʙʤʡʠ ʦʙ ʝʡʪʣʩʡʥʡʦʙʫʡʛʦʙʫʙ ʪʡʤʙ. ʊʘʟʠ ʩʪʦʡʥʦʩʪ ʧʦʢʘʟʚʘ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʜʘʜʝʥʘ ʟʘʜʘʯʘ ʜʘ ʨʘʟʛʨʘʥʠʯʠ ʩʠʣʥʠʪʝ ʦʪ ʩʣʘʙʠʪʝ ʧʦ 
ʧʦʩʪʠʞʝʥʠʷ ʣʠʮʘ [2, ʩ. 339]. ɿʘ ʮʝʣʪʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʜʚʝ ʛʨʫʧʠ ï Ăʩʠʣʥʘò ʠ 
Ăʩʣʘʙʘò, ʢʘʪʦ ʪʝʩʪʠʨʘʥʠʪʝ ʣʠʮʘ ʩʝ ʧʦʜʨʝʜʷʪ ʧʦ ʦʙʱʠʷ ʙʘʣ ʦʪ ʪʝʩʪʘ. ʉʧʦʨʝʜ 
ʥʷʢʦʠ ʘʚʪʦʨʠ ʩʝ ʚʟʝʤʘʪ ʧʲʨʚʠʪʝ 27%, ʧʦʣʫʯʠʣʠ ʥʘʡ-ʚʠʩʦʢ ʨʝʟʫʣʪʘʪ, ʠ 
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ʧʦʩʣʝʜʥʠʪʝ 27% ʩ ʥʘʡ-ʥʠʩʲʢ ʨʝʟʫʣʪʘʪ, ʜʦʢʘʪʦ ʜʨʫʛʠ ʘʚʪʦʨʠ ʧʨʝʧʦʨʲʯʚʘʪ ʚ 
ʝʢʩʪʨʝʤʘʣʥʠʪʝ ʛʨʫʧʠ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʧʲʨʚʠʪʝ ʠ ʧʦʩʣʝʜʥʠʪʝ 33% ʦʪ ʨʘʙʦʪʠʣʠʪʝ 
ʪʝʩʪʘ. ɹʨʦʷʪ ʥʘ ʪʝʩʪʠʨʘʥʠʪʝ ʣʠʮʘ, ʦʧʨʝʜʝʣʷʱ ʜʚʝʪʝ ʝʢʩʪʨʝʤʘʣʥʠ ʛʨʫʧʠ, ʩʝ 
ʧʨʝʩʤʷʪʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʘʨʘʤʝʪʲʨ Xt ʚ ʧʨʦʛʨʘʤʥʠʷ ʧʨʦʜʫʢʪ. ɺʠʩʦʢʘ ʩʪʦʡʥʦʩʪ ʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʪʘ ʧʦʢʘʟʚʘ ʜʦʙʨʦ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʥʘ Ăʩʠʣʥʠʪʝò ʦʪ Ăʩʣʘʙʠʪʝò 
ʪʝʩʪʠʨʘʥʠ ʦʙʫʯʘʝʤʠ. ʀʟʤʝʨʚʘ ʩʝ ʯʨʝʟ ʪ. ʥʘʨ. ʠʥʜʝʢʩ ʥʘ ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʘʪʘ 
ʩʠʣʘ, ʢʦʡʪʦ ʧʦ ʩʲʱʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ 
ʛʨʫʧʘʪʘ ʥʘ ʩʠʣʥʠʪʝ ʠ ʛʨʫʧʘʪʘ ʥʘ ʩʣʘʙʠʪʝ ʪʝʩʪʠʨʘʥʠ ʣʠʮʘ ʠ ʩʝ ʧʨʝʩʤʷʪʘ ʧʦ 
ʬʦʨʤʫʣʘʪʘ [2, ʩ. 339]: 

 

DP = 
2/T

RR LU - ; ʢʲʜʝʪʦ 

RU ʝ ʙʨʦʷʪ ʥʘ ʪʝʩʪʠʨʘʥʠʪʝ ʣʠʮʘ ʦʪ Ăʩʠʣʥʘʪʘò ʛʨʫʧʘ, ʢʦʠʪʦ ʩʘ ʨʝʰʠʣʠ ʚʷʨʥʦ 
ʟʘʜʘʯʘʪʘ; 

RL ʝ ʙʨʦʷʪ ʥʘ ʪʝʩʪʠʨʘʥʠʪʝ ʣʠʮʘ ʦʪ Ăʩʣʘʙʘʪʘò ʛʨʫʧʘ, ʢʦʠʪʦ ʩʘ ʨʝʰʠʣʠ ʚʷʨʥʦ 
ʟʘʜʘʯʘʪʘ; 

T ʝ ʦʙʱʠʷʪ ʙʨʦʡ ʥʘ ʪʝʩʪʠʨʘʥʠʪʝ ʣʠʮʘ ʦʪ ʜʚʝʪʝ ʝʢʩʪʨʝʤʘʣʥʠ ʛʨʫʧʠ. 

ʂʘʢʪʦ ʝ ʦʪʙʝʣʷʟʘʥʦ ʚ [3, ʩ. 343], ʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʠʥʜʝʢʩʘ ʥʘ 
ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʘ ʩʠʣʘ ʝ ʧʨʠʝʤʣʠʚʘ, ʘʢʦ ʪʷ ʝ ʚ ʠʥʪʝʨʚʘʣʘ [+40; +60], ʘ ʩʧʦʨʝʜ 
ʈ. ɽʙʝʣ ʠ ʜʨ. ʝʜʥʘ ʟʘʜʘʯʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʩʪʘʚʠ ʙʝʟ ʚʥʠʤʘʥʠʝ, ʘʢʦ ʩʲʦʪʚʝʪʥʠʷʪ 
ʡ ʠʥʜʝʢʩ ʥʝ ʝ ʚ ʠʥʪʝʨʚʘʣʘ [+20;  +80]. 

ɹʦʙʤʡʠ ʦʙ ʝʡʪʫʩʙʣʫʧʩʡʫʞ. ʊʝʨʤʠʥʲʪ ʜʠʩʪʨʘʢʪʦʨ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 
ʥʘʟʦʚʘʚʘʥʝ ʥʘ ʥʝʧʨʘʚʠʣʥʠʪʝ ʘʣʪʝʨʥʘʪʠʚʠ [5, ʩ. 71]. ɸʥʘʣʠʟʲʪ ʥʘ ʜʠʩʪʨʘʢʪʦʨʠʪʝ 
ʥʘ ʦʧʨʝʜʝʣʝʥ ʚʲʧʨʦʩ ʠʣʠ ʟʘʜʘʯʘ ʩʝ ʠʟʚʲʨʰʚʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʪʨʠ ʢʨʠʪʝʨʠʷ, 
ʧʦʩʦʯʝʥʠ ʚ [3, ʩ. 344-345]: 

ʘ) ʟʘ ʧʦʚʝʯʝʪʦ ʟʘʜʘʯʠ ʧʦʩʦʯʠʣʠʪʝ ʜʘʜʝʥ ʜʠʩʪʨʘʢʪʦʨ ʦʪ ʩʣʘʙʘʪʘ ʛʨʫʧʘ ʩʘ 
ʧʦʚʝʯʝ ʦʪ ʧʦʩʦʯʠʣʠʪʝ ʛʦ ʦʪ ʩʠʣʥʘʪʘ ʛʨʫʧʘ; 

ʙ) ʚʩʝʢʠ ʜʠʩʪʨʘʢʪʦʨ ʝ ʧʦʩʦʯʝʥ ʠ ʦʪ ʪʝʩʪʠʨʘʥ ʦʪ ʩʠʣʥʘʪʘ ʛʨʫʧʘ; 

ʚ) ʧʦʩʦʯʠʣʠʪʝ ʜʠʩʪʨʘʢʪʦʨ ʦʪ ʩʠʣʥʘʪʘ ʛʨʫʧʘ ʥʝ ʩʘ ʧʦʚʝʯʝ ʦʪ ʪʝʟʠ, ʧʦʩʦʯʠʣʠ 
ʚʝʨʝʥ ʦʪʛʦʚʦʨ, ʦʪ ʩʲʱʘʪʘ ʛʨʫʧʘ. 

ʅʘʣʠʯʠʝ ʥʘ ʜʠʩʪʨʘʢʪʦʨ, ʢʦʡʪʦ ʥʝ ʝ ʧʦʩʦʯʝʥ ʦʪ ʪʝʩʪʠʨʘʥ ʢʘʢʪʦ ʦʪ ʩʣʘʙʘʪʘ, 
ʪʘʢʘ ʠ ʦʪ ʩʠʣʥʘʪʘ ʛʨʫʧʘ, ʧʦʢʘʟʚʘ, ʯʝ ʥʝ ʝ ʧʨʠʚʣʷʢʲʣ ʚʥʠʤʘʥʠʝʪʦ ʧʦʨʘʜʠ 
ʥʷʢʦʣʢʦ ʧʨʠʯʠʥʠ: ʧʦʯʪʠ ʚʩʠʯʢʠ ʫʯʝʱʠ ʚʣʘʜʝʷʪ ʜʦʙʨʝ ʤʘʪʝʨʠʘʣʘ, ʪʲʡ ʢʘʪʦ ʟʘ 
ʥʝʛʦ ʝ ʦʪʜʝʣʝʥʦ ʧʦʚʝʯʝ ʚʨʝʤʝ; ʩʲʱʝʩʪʚʫʚʘʪ ʜʚʦʡʢʠ ʘʣʪʝʨʥʘʪʠʚʠ, ʟʘ ʢʦʠʪʦ ʩʝ 
ʟʥʘʝ, ʯʝ ʝʜʥʘʪʘ ʝ ʚʷʨʥʘ; ʠʟʧʦʣʟʚʘʥʠ ʩʘ ʥʝʚʲʟʤʦʞʥʠ ʘʣʪʝʨʥʘʪʠʚʠ [5, ʩ. 72]. 
ʉʣʝʜ ʪʦʟʠ ʘʥʘʣʠʟ ʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 
ʟʘʜʘʯʠ (ʚ ʧʨʠʤʝʨʘ ï ʊʘʙʣ. 1, ʟʘʜʘʯʘ 5-ʛ). 
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ɻʨʫʧʘ ɻ 1 ɻ 2 ɻ 3 ɻ 4 ɻ 5 

ʙ ʚ ʛ ʜ ʙ ʚ ʛ ʜ ʙ ʚ ʛ ʜ ʙ ʚ ʛ ʜ ʙ ʚ ʛ ʜ 

ʩʠʣʥʘ 2 13 1 2 0 2 16 0 1 15 2 0 5 2 3 8 14 3 1 0 

ʩʣʘʙʘ 12 1 3 2 5 4 8 1 3 2 9 4 2 6 7 3 6 4 8 0 

ʋʙʚʤ. 1 

ɻʙʤʡʝʦʧʪʫ ʦʙ ʫʞʪʫʙ. ɺ ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠ 
ʪʝʩʪʦʚʝ ʩʝ ʠʟʠʩʢʚʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʘʪʘ ʥʘʜʝʞʜʥʦʩʪ ʠ ʚʘʣʠʜʥʦʩʪ. 
ʅʘʜʝʞʜʥʦʩʪʪʘ ʥʘ ʝʜʠʥ ʪʝʩʪ ʧʦʢʘʟʚʘ ʥʝʛʦʚʘʪʘ ʪʦʯʥʦʩʪ ʥʘ ʠʟʤʝʨʚʘʥʝ [2, ʩ. 342]. 
ɺʘʣʠʜʥʦʩʪʪʘ ʧʦʢʘʟʚʘ ʩʪʝʧʝʥʪʘ ʥʘ ʪʦʯʥʦʩʪ, ʩ ʢʦʷʪʦ ʠʟʤʝʨʚʘ ʪʦʚʘ, ʢʦʝʪʦ ʪʨʷʙʚʘ 
ʜʘ ʠʟʤʝʨʚʘ. ʉʧʦʨʝʜ [8, ʩ. 98] ʚʘʣʠʜʥʦʩʪʪʘ ʥʘ ʝʜʠʥ ʪʝʩʪ ʝ: ʢʨʠʪʝʨʠʘʣʥʘ, 
ʩʲʜʲʨʞʘʪʝʣʥʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʘ. ʂʨʠʪʝʨʠʘʣʥʘʪʘ ʚʘʣʠʜʥʦʩʪ ʧʦʢʘʟʚʘ ʩʪʝʧʝʥʪʘ ʥʘ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠʷ ʪʝʩʪ ʩ ʚʲʥʰʝʥ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥ 
ʢʨʠʪʝʨʠʡ, ʢʘʪʦ ʚ [2, ʩ. 351] ʩʘ ʜʘʜʝʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟ ʠ 
ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʪʘʟʠ ʚʘʣʠʜʥʦʩʪ. ʇʨʠ ʤʝʪʦʜʘ ʥʘ ʢʦʥʪʨʘʩʪʥʠʪʝ ʛʨʫʧʠ ʩʝ 
ʦʙʦʩʦʙʷʚʘʪ: Ăʩʠʣʥʘò ʛʨʫʧʘ (ʦʙʫʯʘʝʤʠʪʝ, ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʢʦʠʪʦ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʘ 
ʧʦʩʪʠʛʥʘʣʠ ʚ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʮʝʣʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ) ʠ Ăʩʣʘʙʘò ʛʨʫʧʘ (ʦʙʫʯʘʝʤʠ, 
ʢʦʠʪʦ ʥʝ ʩʘ ʧʦʩʪʠʛʥʘʣʠ ʪʘʟʠ ʮʝʣ). ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʝʟʠ ʜʘʥʥʠ ʩʝ ʧʦʧʲʣʚʘ 
ʪʘʙʣʠʮʘʪʘ ʩ ʯʝʩʪʦʪʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʘʣʦʚʝʪʝ ʥʘ ʪʝʩʪʠʨʘʥʠʪʝ ʣʠʮʘ ʦʪ 
ʜʚʝʪʝ ʛʨʫʧʠ (ʊʘʙʣ. 2) (ʚ ʧʨʠʤʝʨʘ ʦʙʫʯʘʝʤʠʪʝ ʨʝʰʘʚʘʪ 18 ʪʝʩʪʦʚʠ ʟʘʜʘʯʠ, ʢʘʪʦ 
ʚʩʷʢʘ ʚʷʨʥʦ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʩʝ ʦʮʝʥʷʚʘ ʩ 1 ʪʦʯʢʘ): 

ɹʘʣʦʚʝ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

ʉʣʘʙʘ ʛʨʫʧʘ 0 1 2 2 3 4 5 6 3 2 1 1 0 0 0 0 0 0 0 

ʉʠʣʥʘ ʛʨʫʧʘ 0 0 0 0 0 1 1 1 2 3 4 5 4 3 2 2 1 1 0 

ʋʙʚʤ. 2 

ʅʘ ʌʠʛ. 1 ʩʘ ʧʦʩʪʨʦʝʥʠ ʧʦʣʠʛʦʥʠʪʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʟʘ ʚʩʷʢʘ ʦʪ ʜʚʝʪʝ 
ʛʨʫʧʠ ʧʨʠ ʝʜʥʘ ʠ ʩʲʱʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ. 
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ʉʪʘʥʜʘʨʪ ʟʘ 
ʫʩʧʝʰʥʦʩʪ 
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ɸʙʩʮʠʩʘʪʘ ʥʘ ʧʨʝʩʝʯʥʘʪʘ ʪʦʯʢʘ ʥʘ ʜʚʝʪʝ ʛʨʘʬʠʢʠ ʩʝ ʧʨʠʝʤʘ ʟʘ ʪʫʙʦʝʙʩʫ 
ʦʙ ʬʪʨʞʱʦʧʪʫ. ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ, ʪʦʚʘ ʝ ʯʠʩʣʦ ʦʪ ʠʥʪʝʨʚʘʣʘ (8; 9). ʇʨʠ ʩʪʘʥʜʘʨʪ 
ʟʘ ʫʩʧʝʰʥʦʩʪ ʦʩʝʤ ʚʝʨʥʠ ʟʘʜʘʯʠ, ʪʝʩʪʠʨʘʥʠʪʝ ʦʪ Ăʩʠʣʥʘʪʘò ʛʨʫʧʘ, ʧʦʣʫʯʠʣʠ ʧʦʜ 
8 ʪʦʯʢʠ, ʩʘ ʦʙʱʦ 3, ʠ ʱʝ ʙʲʜʘʪ ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʢʘʪʦ Ăʥʝʧʦʩʪʠʛʥʘʣʠ ʮʝʣʠʪʝò. 
ʊʝʩʪʠʨʘʥʠʪʝ ʦʪ Ăʩʣʘʙʘʪʘò ʛʨʫʧʘ, ʧʦʣʫʯʠʣʠ ʧʦʥʝ 8 ʪʦʯʢʠ (ʦʙʱʦ 7), ʩʝ ʦʮʝʥʷʚʘʪ 
ʢʘʪʦ Ăʧʦʩʪʠʛʥʘʣʠ ʮʝʣʪʘò. ʇʨʠ ʪʘʢʘ ʦʧʨʝʜʝʣʝʥʠʷʪ ʩʪʘʥʜʘʨʪ ʦʙʱʦ 10 (3 ʠ 7) 
ʪʝʩʪʠʨʘʥʠ ʥʷʤʘ ʜʘ ʙʲʜʘʪ ʦʮʝʥʝʥʠ ʧʨʘʚʠʣʥʦ (16,67%). ɿʘ ʧʨʠʝʤʣʠʚʘ ʩʪʦʡʥʦʩʪ 
ʥʘ ʢʨʠʪʝʨʠʘʣʥʘʪʘ ʚʘʣʠʜʥʦʩʪ ʩʝ ʧʨʠʝʤʘ ʨʝʟʫʣʪʘʪ, ʧʦ-ʛʦʣʷʤ ʦʪ 60%.  

3. ɻʳʠʥʧʟʦʧʪʫʡ ʦʙ ʨʩʧʜʩʙʥʦʡʸ ʨʩʧʝʬʣʫ. ʇʨʦʛʨʘʤʥʠʷʪ ʧʨʦʜʫʢʪ 
ʧʦʜʧʦʤʘʛʘ ʨʘʟʨʘʙʦʪʯʠʢʘ ʥʘ ʪʝʩʪʦʚʠ ʟʘʜʘʯʠ ʚ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʘʧʦʩʪʝʨʠʦʨʥʠʷ 
ʘʥʘʣʠʟ, ʟʘ ʜʘ ʤʦʞʝ ʪʝʩʪʲʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ 
ʦʙʫʯʘʝʤʠ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʚʲʚʝʜʝʥʠʪʝ ʦʪʛʦʚʦʨʠ ʦʪ ʪʝʩʪʦʚʠʪʝ ʟʘʜʘʯʠ ʩʝ 
ʠʟʩʣʝʜʚʘʪ ʠʟʤʝʨʠʪʝʣʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʪʝʩʪʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʝ ʚʲʚʝʞʜʘʥʝ ʥʘ ʠʟʨʘʙʦʪʝʥʠ ʪʝʩʪʦʚʝ, ʢʘʪʦ ʟʘ ʚʩʝʢʠ ʪʝʩʪ ʩʝ 
ʚʲʚʝʞʜʘʪ: ʙʨʦʡ ʟʘʜʘʯʠ ʚ ʪʝʩʪʘ; ʙʨʦʡ ʘʣʪʝʨʥʘʪʠʚʠ (ʚʲʟʤʦʞʥʠ ʦʪʛʦʚʦʨʠ) ʥʘ 
ʟʘʜʘʯʠʪʝ; ʚʝʨʥʠʪʝ ʦʪʛʦʚʦʨʠ ʥʘ ʟʘʜʘʯʠʪʝ; ʦʪʛʦʚʦʨʠʪʝ, ʜʘʜʝʥʠ ʦʪ ʪʝʩʪʠʨʘʥʠʪʝ 
ʣʠʮʘ. 

ʇʨʦʛʨʘʤʥʠʷʪ ʧʨʦʜʫʢʪ ʧʦʟʚʦʣʷʚʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʩʧʨʘʚʢʠ, ʢʘʪʦ: 

- ʇʨʝʩʤʷʪʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʚʝʨʥʠʪʝ ʦʪʛʦʚʦʨʠ ʥʘ ʚʩʝʢʠ ʪʝʩʪʠʨʘʥ ʠ 
ʧʦʜʨʝʞʜʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʦ ʦʙʱ ʙʘʣ; 

- ʉʝʣʝʢʪʠʨʘʥʝ ʥʘ ʧʲʨʚʠʪʝ (ʩ ʥʘʡ-ʚʠʩʦʢ ʙʘʣ) Xt ʠ ʧʦʩʣʝʜʥʠʪʝ (ʩ ʥʘʡ-ʥʠʩʲʢ 
ʙʘʣ) Xt ʪʝʩʪʠʨʘʥʠ ʣʠʮʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʚʝʪʝ ʝʢʩʪʨʝʤʘʣʥʠ ʛʨʫʧʠ 
(òʩʠʣʥʘò ʠ òʩʣʘʙʘò); 

- ʇʨʝʩʤʷʪʘʥʝ òʡʦʝʞʣʪ ʦʙ ʫʩʬʝʦʧʪʫò ï ʙʨʦʷʪ ʥʘ ʨʝʰʠʣʠʪʝ ʚʷʨʥʦ 
ʟʘʜʘʯʘʪʘ, ʨʘʟʜʝʣʝʥ ʥʘ ʦʙʱʠʷ ʙʨʦʡ ʪʝʩʪʠʨʘʥʠ ʣʠʮʘ; ʧʦ-ʚʠʩʦʢ ʧʨʦʮʝʥʪ 
ʦʟʥʘʯʘʚʘ ʧʦ-ʣʝʩʥʘ ʟʘʜʘʯʘ; 

- ʇʨʝʩʤʷʪʘʥʝ ʥʘ òʝʡʪʣʩʡʥʡʦʙʫʡʛʦʙ ʪʡʤʙò ï ʨʘʟʣʠʢʘʪʘ ʦʪ ʧʨʦʮʝʥʪʘ ʥʘ 
ʙʨʦʷʪ ʥʘ ʪʝʩʪʠʨʘʥʠʪʝ ʣʠʮʘ ʦʪ Ăʩʠʣʥʘʪʘò ʛʨʫʧʘ, ʢʦʠʪʦ ʩʘ ʨʝʰʠʣʠ ʚʷʨʥʦ 
ʟʘʜʘʯʘʪʘ ʠ ʧʨʦʮʝʥʪʘ ʥʘ ʚʷʨʥʦ ʨʝʰʠʣʠʪʝ ʪʝʩʪʘ ʦʪ ʩʣʘʙʘʪʘ ʛʨʫʧʘ; 

- ʇʯʞʦʣʙ ʦʙ ʝʡʪʫʩʙʣʫʧʩʡ ï ʧʨʦʛʨʘʤʥʠʷʪ ʧʨʦʜʫʢʪ ʧʨʝʜʦʩʪʘʚʷ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʝʩʪʦʚʠʪʝ ʟʘʜʘʯʠ ʩ ʥʝʧʨʠʝʤʣʠʚʠ ʜʠʩʪʨʘʢʪʦʨʠ ʠ 
ʩʲʩʪʘʚʠʪʝʣʷʪ ʥʘ ʪʝʩʪʘ ʜʘ ʢʦʨʠʛʠʨʘ ʩʲʦʪʚʝʪʥʠʪʝ ʘʣʪʝʨʥʘʪʠʚʠ. 

- ɻʙʤʡʝʦʧʪʫ ʦʙ ʫʞʪʫʙ ï ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʷʪ ʩʦʬʪʫʝʨ ʚʠʟʫʘʣʠʟʠʨʘ 
ʪʘʙʣʠʮʘʪʘ ʟʘ ʯʝʩʪʦʪʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʘʣʦʚʝʪʝ ʥʘ ʪʝʩʪʠʨʘʥʠʪʝ 
ʣʠʮʘ ʦʪ ʜʚʝʪʝ ʝʢʩʪʨʝʤʘʣʥʠ ʛʨʫʧʠ, ʠʟʯʝʨʪʘʚʘ ʧʦʣʠʛʦʥʠʪʝ ʥʘ 
ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʟʘ ʙʨʦʷ ʥʘ ʚʝʨʥʠʪʝ ʦʪʛʦʚʦʨʠ ʠ ʧʦʩʦʯʚʘ ʩʪʘʥʜʘʨʪʘ ʟʘ 
ʫʩʧʝʰʥʦʩʪ ʥʘ ʪʝʩʪʘ. 
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4. ʀʙʣʤʷʰʞʦʡʞ. ʉʪʘʥʜʘʨʪʠʟʠʨʘʥʝʪʦ ʥʘ ʪʝʩʪʘ ʛʦ ʧʨʘʚʠ ʝʬʝʢʪʠʚʥʘ 
ʬʦʨʤʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʩ ʧʨʝʜʠʤʩʪʚʦ ʧʨʝʜ ʜʨʫʛʠʪʝ ʤʝʪʦʜʠ, ʢʦʠʪʦ ʥʝ ʧʦʜʣʝʞʘʪ ʥʘ 
ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ. ʊʝʩʪʲʪ ʝ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʠ ʜʦʙʨʝ ʨʘʟʨʘʙʦʪʝʥ 
ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʢʘʢʪʦ ʚ ʫʯʠʣʠʱʝ, 
ʪʘʢʘ ʠ ʚʲʚ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ [6]. ʈʘʟʨʘʙʦʪʝʥʠʷʪ ʧʨʦʛʨʘʤʝʥ ʧʨʦʜʫʢʪ ʤʦʞʝ 
ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ: ʫʯʠʪʝʣʠ, ʢʦʠʪʦ ʩʘʤʠ ʨʘʟʨʘʙʦʪʚʘʪ ʪʝʩʪʦʚʝ; ʛʨʫʧʠ ʟʘ 
ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʪʝʩʪʦʚʝ ʟʘ ʚʭʦʜʥʦ ʠ ʠʟʭʦʜʥʦ ʥʠʚʦ ʚ ʫʯʠʣʠʱʝ; ʩʧʝʮʠʘʣʠʩʪʠ, 
ʟʘʥʠʤʘʚʘʱʠ ʩʝ ʩ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ. ɺʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʚʘʪ ʩʲʟʜʘʚʘʥʝ ʠ ʥʘ 
ʧʦʜʭʦʜʷʱ ʧʨʦʛʨʘʤʝʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʪʝʩʪʦʚʦ ʠʟʧʠʪʚʘʥʝ ʠ 
ʦʮʝʥʷʚʘʥʝ. ʅʫʞʜʘʪʘ ʠ ʥʷʢʦʠ ʧʣʶʩʦʚʝ ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʪʝʩʪʦʚʦ 
ʠʟʧʠʪʚʘʥʝ ʩʘ ʜʠʩʢʫʪʠʨʘʥʠ ʚ [10], ʚ [9] ʝ ʥʘʧʨʘʚʝʥ ʦʧʠʪ ʜʘ ʩʝ ʜʘʜʝ ʘʨʭʠʪʝʢʪʫʨʥʦ 
ʨʝʰʝʥʠʝ ʟʘ ʨʘʟʰʠʨʷʝʤʠ ʠʟʯʠʩʣʠʪʝʣʥʠ ʠ ʚ ʯʘʩʪʥʦʩʪ ʥʷʢʦʠ ʪʝʩʪʦʚʠ ʩʠʩʪʝʤʠ. ɺ 
[7] ʝ ʦʧʠʩʘʥ ʨʘʟʧʨʝʜʝʣʝʥ ʢʣʲʩʪʝʨ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʪʝʩʪʚʘʥʝ ï DeTC, ʩʥʘʙʜʝʥ ʩ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʪʘʪʠʯʥʠ ʠ ʜʠʥʘʤʠʯʥʠ ʪʝʩʪʦʚʠ 
ʟʘʜʘʯʠ, ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʪʝʩʪʦʚʝ, ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʛʨʫʧʦʚʦ ʠʟʧʠʪʚʘʥʝ ʠ 
ʦʮʝʥʷʚʘʥʝ, ʢʦʝʪʦ ʝ ʦʙʝʢʪʠʚʥʦ ʠ ʝʢʩʧʨʝʩʥʦ [4].  
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ɾʃʊʈɾʉʁʅɾʆʋɹʄʆʇ ʇʏɾʆʘɻɹʆɾ ʆɹ ʈʉʁʄʇɿʁʅʇʊʋʋɹ  
ʆɹ ʉɹɽʁɹʄʆʁ ʃɹʉʋʁ ʀɹ ɻʁʀʌɹʄʁʀɹʏʁʘ ʁ ʆɹɻʁɼɹʏʁʘ  

ɻ ʊʋʉʌʃʋʌʉʁʉɹʆɹ ʁʆʍʇʉʅɹʏʁʘ ʁ ʀʆɹʆʁʘ1 

ʜʦʢʪʦʨʘʥʪ ʀʚʘʥ ɸʥʛʝʣʦʚ 

ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ñʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò 
ʌʘʢʫʣʪʝʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ 
ʙʫʣ.òɹʲʣʛʘʨʠʷò 236, 4003 ʇʣʦʚʜʠʚ, ɹʲʣʛʘʨʠʷ 

iangelov@uni-plovdiv.bg 

ʎʝʣʪʘ ʥʘ ʦʧʠʩʘʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ ʝ ʦʮʝʥʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ 
ʠʟʧʦʣʟʚʘʝʤʦʩʪʪʘ ʥʘ ʝʜʠʥ ʘʥʠʤʠʨʘʥ ʠ ʠʥʦʚʘʮʠʦʥʝʥ ʠʥʪʝʨʬʝʡʩ ʟʘ ʠʥʪʝʨʘʢʪʠʚʥʦ 
ʨʘʟʛʣʝʞʜʘʥʝ ʠ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ï SpicyNodes. ʉ ʦʛʣʝʜ ʥʘ ʧʨʘʢʪʠʯʝʩʢʘʪʘ 
ʧʨʦʚʝʨʢʘ ʥʘ ʥʝʛʦʚʠʪʝ ʧʨʝʜʠʤʩʪʚʘ, ʢʘʢʪʦ ʠ ʥʘ ʚʲʟʧʨʠʝʤʘʥʝʪʦ ʥʘ ʤʝʪʦʜʘ ʦʪ 
ʨʘʟʣʠʯʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʩ ʨʘʟʣʠʯʥʠ ʩʪʠʣʦʚʝ ʥʘ ʫʯʝʥʝ, ʠʟʚʲʨʰʠʭʤʝ ʠʟʩʣʝʜʚʘʥʝ, ʢʦʝʪʦ 
ʜʘ ʛʠ ʦʮʝʥʠ ʩ ʧʨʝʜʣʦʞʝʥʠʷ ʤʝʪʦʜ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʠʟʣʦʞʝʥʠ ʚ 
ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʩʪʘʪʠʷ. ʆʩʥʦʚʝʥ ʨʝʟʫʣʪʘʪ ʝ ʧʦ-ʝʬʝʢʪʠʚʥʦʪʦ, ʧʦ-ʙʲʨʟʦʪʦ ʠ ʧʦ-
ʪʦʯʥʦʪʦ ʥʘʚʠʛʠʨʘʥʝ ʚ ʫʝʙ-ʩʪʨʘʥʠʮʠ, ʢʦʝʪʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʩʪʘʥʜʘʨʪʥʠ ʪʝʭʥʠʢʠ 
ʟʘʧʘʟʚʘ ʚʠʩʦʢʦ ʨʘʚʥʠʱʝ ʥʘ ʚʲʪʨʝʰʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ. ʀʟʣʦʞʝʥʠ ʩʘ ʥʷʢʦʠ 
ʧʨʝʧʦʨʲʢʠ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʙʲʜʝʱʦ ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʦʙʨʝʥʠʝ, ʢʦʠʪʦ ʩʝ ʦʯʝʨʪʘʭʘ ʧʨʠ 
ʘʥʘʣʠʟʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʩʧʦʜʝʣʝʥʠʪʝ ʤʥʝʥʠʷ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ 
ʫʯʘʩʪʥʠʮʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʦʨʛʘʥʠʟʠʨʘʥʝ, ʠʟʫʯʘʚʘʥʝ, 
ʠʟʧʦʣʟʚʘʝʤʦʩʪ, ʦʪʢʨʠʚʘʝʤʦʩʪ ʧʨʠ ʪʲʨʩʝʥʝ, ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ, ʫʝʙ ʜʠʟʘʡʥ, 
ʧʨʝʧʦʨʲʢʠ ʟʘ ʜʠʟʘʡʥ, ʜʠʟʘʡʥʝʨʠ. 

ɻʳʛʞʝʞʦʡʞ. SpicyNodes [1] ʝ ʠʥʦʚʘʮʠʦʥʝʥ, ʘʥʠʤʠʨʘʥ ʠʥʪʝʨʬʝʡʩ ʟʘ 
ʠʥʪʝʨʘʢʪʠʚʥʦ ʨʘʟʛʣʝʞʜʘʥʝ ʠ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʫʣʝʩʥʝʥʦ ʥʘʤʠʨʘʥʝ ʠ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʟʥʘʥʠʷ ʠ 
ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʝʜʠʥ ʠʥʪʫʠʪʠʚʝʥ ʠ ʦʨʛʘʥʠʯʝʥ ʥʘʯʠʥ. ɺʤʝʩʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʯʨʝʟ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʡʝʨʘʨʭʠʠ, ʧʨʝʜʩʪʘʚʝʥʠʷ ʠ ʧʦʜʣʦʞʝʥ ʥʘ 
ʦʮʝʥʢʘ ʥʘ ʠʟʧʦʣʟʚʘʝʤʦʩʪʪʘ ʤʦʜʝʣ, ʠʟʧʦʣʟʚʘ ʨʘʟʰʠʨʝʥʦ ʨʘʜʠʘʣʥʦ 
ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ, ʟʘ ʜʘ ʩʲʟʜʘʜʝ ʚʠʟʫʘʣʥʦ ʧʨʝʩʲʟʜʘʚʘʥʝ ʠʟʚʝʩʪʥʦ ʦʱʝ ʢʘʪʦ 
ʨʘʜʠʘʣʥʠ ʢʘʨʪʠ ʥʘ ʚʲʟʣʠ. ʊʦʚʘ ʝ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʷʪʦ Google ʩʢʦʨʦ ʧʨʝʜʩʪʘʚʠ 
ʢʘʪʦ ʦʩʥʦʚʥʘ ʘʣʪʝʨʥʘʪʠʚʘ ʟʘ ʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʧʦʜʦʙʥʠʪʝ 
ʪʲʨʩʝʥʠʷ ʚ ʪʲʨʩʝʱʘʪʘ ʩʠ ʤʘʰʠʥʘ. ɻʣʘʚʥʘ ʮʝʣ ʝ ʜʘ ʦʨʛʘʥʠʟʠʨʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ 

                                                 
1 ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʧʦʜʧʦʤʦʛʥʘʪʘ ʧʦ ʧʨʦʝʢʪʠ ʀʉ-ʄ-4/2008, ʈʉ09-ʌʄʀ-014/17.04.2009 ʠ ʄʋ-

6/2008 ʥʘ ʧʦʜʝʣʝʥʠʝ Ăʅʘʫʯʥʘ ʠ ʧʨʠʣʦʞʥʘ ʜʝʡʥʦʩʪò ʧʨʠ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ 

Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò. 
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ʜʘʥʥʠ, ʠʣʶʩʪʨʠʨʘʡʢʠ ʛʨʘʬʠʯʥʦ ʚʟʘʠʤʦʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʢʘʪʝʛʦʨʠʠ, 
ʢʦʥʮʝʧʮʠʠ ʠ ʝʜʠʥʠʮʠ ʟʥʘʥʠʷ. 
ʇʨʦʮʝʩʲʪ ʥʘ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʛʣʝʞʜʘʥ ʚ 

ʢʦʥʪʝʢʩʪʘ ʥʘ ʪʨʠ ʦʩʥʦʚʥʠ, ʧʦ-ʦʙʱʠ ʢʘʪʝʛʦʨʠʠ: ʪʲʨʩʝʥʝ ʧʦ ʢʣʶʯʦʚʠ ʜʫʤʠ, 
ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʢʘʪʝʛʦʨʠʠ ʠ ʧʦʜʢʘʪʝʛʦʨʠʠ ʠ ʥʘʚʠʛʘʮʠʷ ʧʦ ʢʘʨʪʠ. 

ʍʦʨʘʪʘ ʠʟʙʠʨʘʪ ʜʘ ʪʲʨʩʷʪ ʧʦ ʢʣʶʯʦʚʠ ʜʫʤʠ, ʢʦʛʘʪʦ ʥʝ ʩʘ ʩʠʛʫʨʥʠ ʢʲʜʝ ʤʦʞʝ 
ʜʘ ʩʝ ʥʘʤʠʨʘ ʪʲʨʩʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʠʧʠʯʝʥ ʧʨʠʤʝʨ ʟʘ ʪʘʢʦʚʘ ʧʦʚʝʜʝʥʠʝ ʝ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʟʘʷʚʢʠ ʟʘ ʪʲʨʩʝʥʝ ʚ Google. ʊʲʨʩʝʥʝʪʦ ʧʦ ʢʣʶʯʦʚʠ ʜʫʤʠ 
ʨʘʙʦʪʠ ʥʘʡ-ʜʦʙʨʝ ʢʦʛʘʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʟʥʘʷʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʪʦʯʥʠʪʝ ʢʣʶʯʦʚʠ 
ʜʫʤʠ, ʢʦʠʪʦ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʮʝʣʠʪʝ ʥʘ ʪʷʭʥʦʪʦ ʪʲʨʩʝʥʝ. 

ʂʦʛʘʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʣʦʢʘʣʠʟʠʨʘʪ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ 
ʪʲʨʩʷʪ, ʪʝ ʦʙʠʢʥʦʚʝʥʦ ʧʨʠʙʷʛʚʘʪ ʜʦ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʥʘʣʠʯʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ʠ 
ʧʦʥʷʪʠʷ. ʊʝ ʠʟʙʠʨʘʪ ʜʘʣʠ ʜʘ Ăʟʘʜʲʣʙʘʷʪò ʚʲʚ ʚʩʝ ʧʦ-ʢʦʥʢʨʝʪʠʟʠʨʘʥʠ 
ʢʦʥʮʝʧʮʠʠ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʥʘʡ-ʜʦʙʨʠʷʪ ʧʦʜʭʦʜ ʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʡʝʨʘʨʭʠʠ, 
ʠʣʠ ʜʘ ʧʨʦʜʲʣʞʘʪ ʜʘ ʦʙʭʦʞʜʘʪ ʠ ʨʘʟʛʣʝʞʜʘʪ ʧʦ ʝʜʠʥ ʧʦ-ʤʘʣʢʦ Ăʥʘʩʦʯʝʥò ʥʘʯʠʥ 
ʧʨʠʣʘʛʘʡʢʠ ʧʦʜʭʦʜ ʯʝʩʪʦ ʥʘʨʠʯʘʥ ʦʙʭʦʞʜʘʥʝ ʥʘ ʤʨʝʞʠ ʠ ʛʨʘʬʠ. ʂʘʨʪʠʪʝ ʠ 
ʢʘʨʪʦʛʨʘʬʠʨʘʥʝʪʦ ʜʦʙʘʚʷʪ ʧʨʦʩʪʦ ʦʱʝ ʝʜʠʥ ʥʘʯʠʥ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ 
ʜʘʚʘʡʢʠ ʜʦʧʲʣʥʠʪʝʣʥʦʪʦ ʧʨʝʜʠʤʩʪʚʦ ʜʘ ʩʝ ʟʘʧʘʟʚʘ Ăʫʩʝʱʘʥʝò ʟʘ ʢʦʥʪʝʢʩʪ ʠ 
ʦʙʱ ʧʣʘʥ.  

ʊʝʤʘʪʘ ʦʪʥʦʩʥʦ ʠʟʧʦʣʟʚʘʝʤʦʩʪʪʘ ʠ ʥʝʡʥʠʪʝ ʠʟʤʝʨʝʥʠʷ ʝ ʰʠʨʦʢʘ. ɺ 
ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʘʢʘʜʝʤʠʯʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ, ʝʜʥʘ ʜʦʙʨʘ ʦʪʧʨʘʚʥʘ ʪʦʯʢʘ ʟʘ 
ʢʦʤʝʥʪʘʨʠ ʠ ʜʠʩʢʫʩʠʠ ʦʪʥʦʩʥʦ ʠʟʧʦʣʟʚʘʝʤʦʩʪ ʠ ʦʪʢʨʠʚʘʝʤʦʩʪʪʘ ʧʨʠ ʪʲʨʩʝʥʝ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʤʝʨʝʥʘ ʚ ʪʨʫʜʦʚʝʪʝ ʥʘ Morville [2], Nielsen [3] ʠ Krug [4]. 
ʉʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʠ ʢʦʥʮʝʧʪʫʘʣʥʠ ʧʦʜʭʦʜʠ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʙʠʟʥʝʩ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʩʘ ʜʠʩʢʫʪʠʨʘʥʠ ʚ [10]. ʊʫʢ ʱʝ ʩʧʦʤʝʥʝʤ ʩʘʤʦ ʦʱʝ ʜʚʝ 
ʦʪʣʠʯʘʚʘʱʠ ʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʠʪʦ ʩʘ ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʟʘʩʪʲʧʝʥʠ ʚ 
SpicyNodes: 

¶ ʇʨʦʛʨʝʩʠʚʥʦ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ï ʧʨʦʛʨʝʩʠʚʥʦʪʦ 
ʧʨʝʜʣʘʛʘʥʝ ʝ ʪʝʭʥʠʢʘ ʜʠʟʘʡʥ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʩ ʠʟʯʠʩʣʠʪʝʣʥʠ 
ʫʩʪʨʦʡʩʪʚʘ. ʊʷ ʮʝʣʠ ʜʘ ʧʦʜʦʙʨʠ ʠʟʧʦʣʟʚʘʝʤʦʩʪʪʘ ʯʨʝʟ ʧʨʝʜʩʪʘʚʷʥʝ 
ʥʘ ʤʠʥʠʤʫʤʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ, ʟʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʪʝʢʫʱʘʪʘ 
ʟʘʜʘʯʘ. ɼʦʢʘʪʦ ʧʦʪʨʝʙʠʪʝʣʷʪ ʢʦʥʢʨʝʪʠʟʠʨʘ, ʠʟʧʦʣʟʚʘʥʠʷʪ ʠʥʪʝʨʬʝʡʩ 
ʧʦʟʚʦʣʷʚʘ ʚʩʝ ʧʦ-ʩʣʦʞʥʠ ʜʝʡʩʪʚʠʷ, ʜʦʧʲʣʚʘʡʢʠ ʥʫʞʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ. SpicyNodes ʧʨʠʣʘʛʘ ʪʘʟʠ ʪʝʭʥʠʢʘ ʦʱʝ ʧʦ ʩʚʦʷ ʜʠʟʘʡʥ ʠ 
ʘʨʭʠʪʝʢʪʫʨʘ. ʅʝʛʦʚʠʪʝ ʧʦʜʨʝʜʙʠ ʥʘ ʚʲʟʣʠʪʝ ʩʝ ʛʝʥʝʨʠʨʘʪ ʦʪ 
ʘʣʛʦʨʠʪʤʠ, ʢʦʠʪʦ ʢʘʣʢʫʣʠʨʘʪ ʲʛʣʠʪʝ ʤʝʞʜʫ ʨʘʟʢʣʦʥʝʥʠʷʪʘ ʥʘ ʜʲʨʚʦʪʦ 
ʙʘʟʠʨʘʥʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʪʝʞʝʩʪ ʥʘ ʚʩʷʢʦ ʨʘʟʢʣʦʥʝʥʠʝ. ʇʦ-ʪʝʞʢʠʪʝ, 
ʪʝʟʠ ʩ ʧʦʚʝʯʝ ʚʲʟʣʠ-ʥʘʩʣʝʜʥʠʮʠ, ʨʘʟʢʣʦʥʝʥʠʷ ʩʝ ʨʘʟʜʝʣʷʪ ʚʠʟʫʘʣʥʦ 
ʠ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʪʷʭ ʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʩʫʤʘʨʥʘʪʘ ʪʝʞʝʩʪ ʥʘ 
ʚʩʠʯʢʠ ʚʲʟʣʠ ʚ ʜʲʨʚʦʪʦ. ʇʦʨʘʜʠ ʪʦʚʘ ʧʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʚʠʜʠ 
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ʩʘʤʦ ʚʲʟʣʠ ʦʪ ʙʣʠʟʢʘʪʘ ʦʢʦʣʥʦʩʪ ʠ ʠʥʪʝʨʝʩ, ʜʦʢʘʪʦ ʚʩʝ ʦʱʝ ʟʘʧʘʟʚʘ 
ʜʦʩʪʲʧ ʠ ʜʦ ʧʦʜʦʙʥʠ, ʧʦʪʝʥʮʠʘʣʥʦ ʧʦʣʝʟʥʠ, ʩʚʲʨʟʘʥʠ ʧʦʥʷʪʠʷ.  

¶ ʉʲʟʠʜʘʪʝʣʥʘ ʥʘʛʣʘʩʘ [5] ï SpicyNodes ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʜʘ 
ʪʲʨʩʠ ʝʬʝʢʪʠʚʥʦ ʠʥʬʦʨʤʘʮʠʷ, ʜʦʨʠ ʢʦʛʘʪʦ ʪʦʡ ʥʝ ʝ ʩʠʛʫʨʝʥ ʜʘʣʠ 
ʪʘʢʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʥʘʣʠʯʥʘ. ʇʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘ 
ʥʘ ʢʦʥʢʨʝʪʥʦ ʧʦʥʷʪʠʷ ʯʨʝʟ ʦʙʭʦʞʜʘʥʝ ʥʘ ʩʚʲʨʟʘʥʠʪʝ ʧʦʥʷʪʠʷ ʧʦ ʝʜʠʥ 
ʠʥʪʝʨʘʢʪʠʚʝʥ ʥʘʯʠʥ. ʇʨʘʚʝʡʢʠ ʪʦʚʘ, ʧʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ 
ʩʲʝɦʚʨʝʤʝʥʥʦ ʜʘ ʧʦʣʫʯʠ ʧʨʝʜʩʪʘʚʘ ʟʘ ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʧʣʲʪʥʦʩʪ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ, ʟʘʙʝʣʷʟʚʘʡʢʠ ʠ ʧʨʦʧʫʩʥʘʪʠ ʧʨʝʜʠ ʪʦʚʘ ʚʨʲʟʢʠ. 

ʈʧʪʫʙʦʧʛʣʙ ʦʙ ʞʣʪʨʞʩʡʥʞʦʫʙ 

1. ɼʠʟʘʡʥ ʥʘ ʟʘʜʘʯʘʪʘ 

Å ʆʯʘʢʚʘʥʠʷ ï ʊʝʦʨʝʪʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ 
ʠʣʠ ʦʙʫʯʘʝʤʠʪʝ ʜʘ ʥʘʤʠʨʘʪ ʧʦ-ʙʲʨʟʦ ʠ ʧʦ-ʝʬʠʢʘʩʥʦ ʩʧʝʮʠʬʠʯʥʘ ʠʣʠ 
ʦʙʱʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʜʘʜʝʥʘ ʫʝʙ-ʩʪʨʘʥʠʮʘ, ʠʣʠ ʘʥʘʣʦʛʠʯʥʦ ʟʥʘʥʠʷ ʚ 
ʩʧʨʘʚʦʯʥʠʢ, ʠ ʜʘ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʛʠ ʣʦʢʘʣʠʟʠʨʘʪ ʧʦ-ʪʦʯʥʦ, ʢʦʛʘʪʦ 
ʠʟʧʦʣʟʚʘʪ SpicyNodes, ʧʦʤʘʛʘʡʢʠ ʠʤ ʩʲʱʝʚʨʝʤʝʥʥʦ ʜʘ ʥʝ ʛʫʙʷʪ 
ʧʨʝʜʩʪʘʚʘ ʠ ʠʟʛʣʝʜ ʥʘ ʧʦ-ʦʙʱʠʷ ʢʦʥʪʝʢʩʪ, ʚ ʢʦʡʪʦ ʪʝʟʠ ʟʥʘʥʠʷ ʩʘ 
ʦʧʠʩʘʥʠ ʠ ʘʢʪʫʘʣʥʠ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ HTML-
ʩʚʲʨʟʘʥʦ ʩʲʜʲʨʞʘʥʠʝ. ʉʲʱʦ ʪʘʢʘ ʩʝ ʦʯʘʢʚʘ ʩʘʤʠʷʪ ʧʨʦʮʝʩ ʥʘ ʨʘʙʦʪʘ 
ʩ SpicyNodes ʜʘ ʟʘʧʘʟʚʘ, ʠ ʢʘʪʦ ʚʲʪʨʝʰʥʦ ʫʩʝʱʘʥʝ, ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ 
ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʦʙʠʢʥʦʚʝʥʦʪʦ ʩʣʝʜʚʘʥʝ ʥʘ ʚʨʲʟʢʠ ʚ 
ʫʝʙ-ʩʪʨʘʥʠʮʠ [6]. 

Å ʎʝʣʠ ï ɿʘ ʜʘ ʧʨʦʚʝʨʠʤ ʧʨʝʜʧʦʣʦʞʝʥʠʷʪʘ ʦʨʛʘʥʠʟʠʨʘʭʤʝ 
ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʪʝʩʪ, ʩ ʢʦʡʪʦ ʜʘ ʧʨʦʚʝʨʠʤ ʠ ʩʨʘʚʥʠʤ ʝʬʝʢʪʠʚʥʦʩʪʪʘ, 
ʪʦʯʥʦʩʪʪʘ ʠ ʥʠʚʦʪʦ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʧʨʠ ʧʨʝʛʣʝʞʜʘʥʝ ʩʲʜʲʨʞʘʥʠʝ 
ʧʨʝʜʩʪʘʚʝʥʦ ʩ SpicyNodes ʠ ʪʘʢʦʚʘ ʩ HTML. ʅʘʙʣʶʜʘʚʘʤʝ ʩʢʦʨʦʩʪʪʘ, 
ʧʨʘʚʠʣʥʦʩʪʪʘ ʥʘ ʥʘʤʝʨʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʨʝʜʠʟʚʠʢʘʥʠʷ 
ʝʤʦʮʠʦʥʘʣʥʘ ʨʝʘʢʮʠʷ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ, 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩ SpicyNodes ʠ ʘʥʘʣʦʛʠʯʥʦ HTML ʩʲʜʲʨʞʘʥʠʝ. 

Å ɿʘʜʘʯʘ ï ʊʷ ʝ ʧʦʩʪʨʦʝʥʘ, ʪʘʢʘ ʯʝ ʜʘ ʧʦʟʚʦʣʠ ʠʟʤʝʨʚʘʥʝ ʥʘ 
ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʧʨʠ ʪʲʨʩʝʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʘ 
ʠʥʬʦʨʤʘʮʠʷ. ʉʲʱʦ ʪʘʢʘ ʝ ʥʘʙʣʝʛʥʘʪʦ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʢʦʣʠʯʝʩʪʚʝʥʠ ʤʝʨʢʠ, ʢʘʪʦ ʚʨʝʤʝ ʟʘ ʦʪʛʦʚʦʨ ʥʘ ʚʲʧʨʦʩ ʩ ʥʘʣʠʯʝʥ 
ʢʦʥʢʨʝʪʝʥ ʦʪʛʦʚʦʨ ʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʜʘʜʝʥʠʷ ʦʪʛʦʚʦʨ. ʆʧʠʪʘʭʤʝ ʜʘ 
ʥʘʙʣʶʜʘʚʘʤʝ ʥʠʚʦʪʦ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ. 
ʋʯʘʩʪʥʠʮʠʪʝ ʠʤʘʪ ʟʘ ʟʘʜʘʯʘ ʜʘ ʣʦʢʘʣʠʟʠʨʘʪ ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʠʩʪʝʤʘʪʘ 
ʦʪ ʧʦʨʪʘʣʠʪʝ ʥʘ Wikipedia, ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʛʣʘʚʥʠʷ, ʯʨʝʟ ʩʣʝʜʚʘʥʝ ʥʘ 
ʩʚʲʨʟʘʥʠ ʩʝʢʮʠʠ ʦʪ HTML ʩʪʨʘʥʠʮʠ. 
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ʌʠʛʫʨʘ 1. ɻʣʘʚʥʘ ʩʪʨʘʥʠʮʘ ʥʘ Wikipedia ʧʦʨʪʘʣʠʪʝ ʠ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 

ʪʝʭʥʠʪʝ ʧʦʜʧʦʨʪʘʣʠ 

ʀ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʲʦʪʚʝʪʥʦ, ʘʥʘʣʦʛʠʯʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʲʱʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ ʠ ʩʪʨʫʢʪʫʨʘ ʯʨʝʟ ʠʥʪʝʨʘʢʪʠʚʥʘ ʨʘʜʠʘʣʥʘ ʢʘʨʪʘ. 

 
ʌʠʛʫʨʘ 2. ɺʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ Wikipedia ʧʦʨʪʘʣʠʪʝ ʚ 

SpicyNodes 

ɽʪʦ ʠ ʥʷʢʦʠ ʧʨʠʤʝʨʥʠ ʚʲʧʨʦʩʘ: 

o ʅʘʤʝʨʝʪʝ ʧʦʨʪʘʣʘ ʟʘ ʠʟʤʠʩʣʝʥʠʷ ʩʚʷʪ Ăʉʨʝʜʥʘʪʘ ɿʝʤʷò! 

o ʅʘʤʝʨʝʪʝ ʩʪʨʘʥʠʮʠʪʝ ʧʦʩʚʝʪʝʥʠ ʥʘ ʛʝʥʝʘʣʦʛʠʷʪʘ! 

o ʀʟʚʣʝʯʝʪʝ ʜʝʬʠʥʠʮʠʷʪʘ ʟʘ Ăʘʣʢʦʭʦʣò ʦʪ ʧʦʨʪʘʣʘ ʟʘ ʭʠʤʠʷ! 














