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ʄʆɹʀʃʔɼɯ ɹɸʅʂʀʅɻʊɽɻɯ ɸʃɸʗפʊʓפʊʓ ɸʅʓפʊɸʋɼɸ ɾɸʉɸʅɼʓ ʀʅʊɽʃʃɽʂʊ 

ʇɽʅ ʄɯʅɽɿ-ױפʃʓפ ɸʅɸʃʀʊʀʂɸʉʓʅ פʆʃɼɸʅʋ ɽʈɽʂʐɽʃɯʂʊɽʈɯ 

 

 

ʓʥʪʳʤʘϨ ɾʘʥʘʨʳʩ ɹʘʫʳʨʞʘʥϰʣʳ 

 

ʂʽʨʽʩʧʝ: 
 ʙʝʛʝʡʣʽװʤʳʩʳʥ ʪײʞ שʘ ʢᴇʰʫʽ ʙʘʥʢ ʩʘʣʘʩʳʥʳץʬʦʨʤʘʪ ץʮʠʬʨʣʳ שʳʟʤʝʪʪʝʨʽʥʽץ ʘʨʞʳפ

ᴇʟʛʝʨʪʪʽ. ɹײʨʳʥ ʢʣʠʝʥʪ ʙʘʥʢ ʙᴇʣʽʤʰʝʩʽʥʝ ʙʘʨʳʧ, ʦʧʝʨʘʮʠʷʥʳ ץʳʟʤʝʪʢʝʨ ʘʨץʳʣʳ ʦʨʳʥʜʘʩʘ, 

 ʜʝ ʢᴇʧʪʝʛʝʥ ʪᴇʣʝʤʜʝʨ, ʘʫʜʘʨʳʤʜʘʨ, ʜʝʧʦʟʠʪ ʘʰʫ, ʥʝʩʠʝ ʨᴅʩʽʤʜʝʫ ʞᴅʥʝ ʰʦʪʪʳשʘʟʽʨʛʽ ʢʝʟʝץ

ʙʘʩץʘʨʫ ᴅʨʝʢʝʪʪʝʨʽ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ ʘʨץʳʣʳ ʙʽʨʥʝʰʝ ʤʠʥʫʪ ʽʰʽʥʜʝ ʞװʟʝʛʝ ʘʩʘʜʳ. ɹײʣ ᴇʟʛʝʨʽʩ 

ʭʘʣʳװ ץʰʽʥ ʳסשʘʡʣʳ ʙʦʣסʘʥʳʤʝʥ, ץʘʨʞʳ ײʡʳʤʜʘʨʳ װʰʽʥ ʞʘשʘ ʢʠʙʝʨʪᴅʫʝʢʝʣʜʝʨ ʞװʡʝʩʽʥ 

 ʦʩʳʤʰʘץ ,ʳʩʳסʨʳʣײץ ʘʣʳʧʪʘʩʪʳʨʜʳ. ᴄʩʽʨʝʩʝ ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛ ʦʨʪʘʩʳʥʜʘ ʧʘʡʜʘʣʘʥʫʰʳץ

ʠʥʪʝʨʬʝʡʩʽ, ʙʘʡʣʘʥʳʩ ʘʨʥʘʩʳ ʞᴅʥʝ ʙʘʥʢ ʩʝʨʚʝʨʣʝʨʽ ʙʽʨʪײʪʘʩ ץʘʫʽʧʩʽʟʜʽʢ ʪʽʟʙʝʛʽʥʝ ʘʡʥʘʣʘʜʳ. 

ʄʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʽש ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛʽ ï ץʳʟʤʝʪʪʽש ʪᴅʫʣʽʢ ʙʦʡʳ ץʦʣʞʝʪʽʤʜʽ ʙʦʣʫʳ ʞᴅʥʝ 

ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʞװʡʝʤʝʥ ʪײʨʘץʪʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ. ʂʣʠʝʥʪ ʩʤʘʨʪʬʦʥ ʘʨץʳʣʳ ʰʦʪ ץʘʣʜʳסʳʥ 

ʪʝʢʩʝʨʝʜʽ, QR ʘʨץʳʣʳ ʪᴇʣʝʤ ʞʘʩʘʡʜʳ, ʙʘʩץʘ ʘʜʘʤסʘ ʘץʰʘ ʘʫʜʘʨʘʜʳ, ʠʥʪʝʨʥʝʪ-ʜװʢʝʥʜʝ ʩʘʪʳʧ 

ʘʣʫ ʞװʨʛʽʟʝʜʽ ʞᴅʥʝ ʙʘʥʢ ʭʘʙʘʨʣʘʤʘʣʘʨʳʥ ץʘʙʳʣʜʘʡʜʳ. ʆʩʳ ᴅʨʝʢʝʪʪʝʨʜʽש ᴅʨץʘʡʩʳʩʳ ץʘʫʽʧʩʽʟʜʽʢ 

ʪײʨסʳʩʳʥʘʥ ʙʘץʳʣʘʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. ɽʛʝʨ ʞװʡʝ ʪʝʢ ʧʘʨʦʣʴʛʝ ʥʝʤʝʩʝ ʙʽʨ ʨʝʪʪʽʢ ʢʦʜץʘ ʩװʡʝʥʩʝ, 

ᴅʣʝʫʤʝʪʪʽʢ ʠʥʞʝʥʝʨʠʷ, ʟʠʷʥʜʳ ʙʘסʜʘʨʣʘʤʘ ʥʝʤʝʩʝ ʞʘʣסʘʥ ץʦʩʳʤʰʘ ʘʨץʳʣʳ ץʦʨסʘʥʳʩ ʘʡʥʘʣʳʧ 

ᴇʪʽʣʫʽ ʤװʤʢʽʥ. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ץʘʨʞʳ ʩʘʣʘʩʳʥʜʘסʳ ʘʣʘʷץʪʳץ ʩʭʝʤʘʣʘʨʳ ʢװʨʜʝʣʝʥʝ ʪװʩʪʽ. ɸʣʘʷץʪʘʨ ʪʝʢ 

ʪʝʭʥʠʢʘʣʳץ ʦʩʘʣʜʳץʪʘʨʜʳ ʝʤʝʩ, ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʩʝʥʽʤʽʥ, ʘʩʳסʳʩʪʳסʳʥ, ץʦʨץʳʥʳʰʳʥ ʞᴅʥʝ 

 ,ʘʫסʦʨץ ʘʫʽʧʩʽʟʜʽʛʽ ʪʝʢ ʩʝʨʚʝʨʜʽץ ʪʘʥ ʙʘʥʢץʛʝʡʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. ʉʦʥʜʳשʜʝ ץʩʘʫʘʪʪʳʣʳ ץʘʨʞʳʣʳץ

ʞʝʣʽʥʽ ʰʠʬʨʣʘʫ ʥʝʤʝʩʝ ʘʥʪʠʚʠʨʫʩ ʦʨʥʘʪʫ ʜʝשʛʝʡʽʥʜʝ ʰʝʢʪʝʣʤʝʫʽ ʢʝʨʝʢ. פʘʟʽʨʛʽ ʞʘסʜʘʡʜʘ 

 ʳ ʧʘʨʘʤʝʪʨʣʝʨʽʥ, ʪʨʘʥʟʘʢʮʠʷ ʩʠʧʘʪʳʥסʨʳʣײץ ,ᴅʨʝʢʝʪʽʥ שʡʝʩʽ ʧʘʡʜʘʣʘʥʫʰʳʥʳװʘʫʽʧʩʽʟʜʽʢ ʞץ

ʞᴅʥʝ ʪᴅʫʝʢʝʣ ʢʦʥʪʝʢʩʪʽʥ ʙʽʨʛʝ ʪʘʣʜʘʫʳ ʪʠʽʩ. 

ʆʩʳ ʤʘץʘʣʘʜʘ ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʝʛʽ ʘʣʘʷץʪʳץʪʳ ʘʥʳץʪʘʫʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʤʽʥʝʟ-

 ʩʘʪʳ ï ʤʦʙʠʣʴʜʽץʤʘ שʘʣʘʥʳץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʘץ ʤʢʽʥʜʽʢʪʝʨʽװʦʣʜʘʥʫ ʤץ ʘʥʘʣʠʪʠʢʘʩʳʥ ץʣʳײץ

 ʰʽʥ ʙʝʡʽʤʜʝʣʤʝʣʽװ ʘʫʽʧʪʝʨʜʽ ʪʘʣʜʘʧ, ʦʣʘʨʜʳ ʘʟʘʡʪʫץ ʘʨʞʳ ʩʝʨʚʠʩʪʝʨʽʥʜʝʛʽ ʥʝʛʽʟʛʽץ

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʘʥʪʠʬʨʦʜ ʞװʡʝʣʝʨʽ, ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳ ʤᴅʜʝʥʠʝʪʽʥ ʜʘʤʳʪʫ 

ʙʘסʳʪʪʘʨʳʥ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʩʠʧʘʪʪʘʫ. 

ʄʘץʘʣʘʥʳס שʳʣʳʤʠ ʞʘשʘʣʳסʳ ʨʝʪʽʥʜʝ ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʪʝʢ ʪʝʭʥʠʢʘʣʳץ 

 ʪʘʣʜʘʫ, ʪᴅʫʝʢʝʣʜʽ ץʳʥ ʜʠʥʘʤʠʢʘʣʳץʣײץ-ʳʣʳ ʝʤʝʩ, ʧʘʡʜʘʣʘʥʫʰʳ ʤʽʥʝʟץʘʥʳʩ ʰʘʨʘʣʘʨʳ ʘʨסʦʨץ

ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʙʘסʘʣʘʫ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʘʣʜʳʥ ʘʣʫ ʤʦʜʝʣʽ 

ʘʨץʳʣʳ ʪװʩʽʥʜʽʨʫ ײʩʳʥʳʣʘʜʳ. ʄײʥʜʘʡ ʪᴅʩʽʣ ʨʝʘʢʪʠʚʪʽ ץʦʨסʘʥʳʩʪʘʥ ʧʨʦʘʢʪʠʚʪʽ ץʘʫʽʧʩʽʟʜʽʢʢʝ 

ʢᴇʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɿʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥʳש ᴇʟʝʢʪʽʣʽʛʽ פʘʟʘץʩʪʘʥʜʘסʳ ʮʠʬʨʣʳץ ʪᴇʣʝʤʜʝʨʜʽש ʢʝש ʪʘʨʘʣʫʳʤʝʥ, 

ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨסʘ ʪᴅʫʝʣʜʽʣʽʢʪʽש ʘʨʪʫʳʤʝʥ ʞᴅʥʝ ץʘʨʞʳʣʳץ ʘʣʘʷץʪʳץץʘ ץʘʨʩʳ 

ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ ʪʝʪʽʢʪʝʨʜʽץ שʘʣʳʧʪʘʩʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ ʙʘסʳʪʪʘסʳ ץʘʫʽʧʩʽʟʜʽʢ 

ʰʘʨʘʣʘʨʳ ʙʘʥʢʪʝʨʜʽש ʙʝʜʝʣʽʥʝ סʘʥʘ ʝʤʝʩ, ʘʟʘʤʘʪʪʘʨʜʳש ʮʠʬʨʣʳץ ץʘʨʞʳ ʞװʡʝʩʽʥʝ ʜʝʛʝʥ 

ʩʝʥʽʤʽʥʝ ʜʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. 

 

ʅʝʛʽʟʛʽ ʙᴇʣʽʤ: 

1. ʄʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʽש ʜʘʤʫ ʝʨʝʢʰʝʣʽʛʽ ʞᴅʥʝ ץʘʫʽʧʩʽʟʜʽʢʢʝ ᴅʩʝʨʽ 
ʄʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛ ï ʙʘʥʢʪʽʢ ץʳʟʤʝʪʪʝʨʜʽ ʩʤʘʨʪʬʦʥ ʥʝʤʝʩʝ ʧʣʘʥʰʝʪ ʘʨץʳʣʳ ץʘʰʳץʪʘʥ 

ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘ. ʆʥʳש ʢᴇʤʝʛʽʤʝʥ ʢʣʠʝʥʪ ʰʦʪ ʘʰʫ, ʘץʰʘ 

ʘʫʜʘʨʫ, ʪᴇʣʝʤ ʞʘʩʘʫ, ʥʝʩʠʝ ʨᴅʩʽʤʜʝʫ, ʢʘʨʪʘʥʳ ʙסײʘʪʪʘʫ, ʚʘʣʶʪʘ ʘʡʳʨʙʘʩʪʘʫ ʞᴅʥʝ ץʘʨʞʳ 

ᴇʥʽʤʜʝʨʽʥ ʙʘʩץʘʨʫ ʩʠʷץʪʳ ץʳʟʤʝʪʪʝʨʜʽ ʦʨʳʥʜʘʡ ʘʣʘʜʳ. ɹײʣ ʞװʡʝ ʢʣʠʝʥʪ װʰʽʥ ʫʘץʳʪʪʳ 

 ʨʣʳʤײסʳʟʤʝʪ ʥʝץ ʳʥʜʘʨʜʳ ʘʟʘʡʪʘʜʳ. ɼʝʛʝʥʤʝʥסʰʳ ץʰʽʥ ʦʧʝʨʘʮʠʷʣʳװ ʥʝʤʜʝʡʜʽ, ʘʣ ʙʘʥʢװ

 .ʩʝʜʽװʳʤʜʳ ʙʦʣʘ ʪץʨʣʳʤ ʘʫײסʘʥ ʰʘʙʫʳʣʜʘʨ ʜʘ ʩʦסʳʪʪʘʣסʘʥ ʙʘסʘʥ ʩʘʡʳʥ, ʦסʦʣʞʝʪʽʤʜʽ ʙʦʣץ
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ʄʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʽץ שʘʫʽʧʩʽʟʜʽʢʢʝ ᴅʩʝʨʽʥ ʝʢʽ ʞʘץʪʳ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ɹʽʨ ʞʘסʳʥʘʥ, 

ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʙʠʦʤʝʪʨʠʷʣʳץ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ, push-ʭʘʙʘʨʣʘʤʘ, ײץʨʳʣסʳʥʳ ʪʘʥʫ, 

ʦʧʝʨʘʮʠʷ ʪʘʨʠʭʳʥ ʙʘץʳʣʘʫ ʩʠʷץʪʳ ʟʘʤʘʥʘʫʠ ץʦʨסʘʥʳʩ ײץʨʘʣʜʘʨʳʥ ʝʥʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɽʢʽʥʰʽ ʞʘסʳʥʘʥ, ʧʘʡʜʘʣʘʥʫʰʳ ײץʨʳʣסʳʩʳʥʳש ʞʦסʘʣʫʳ, ʞʘʣסʘʥ Wi-Fi ʞʝʣʽʣʝʨʽʥʝ ץʦʩʳʣʫ, 

ʟʠʷʥʜʳ ץʦʩʳʤʰʘʣʘʨʜʳ ʦʨʥʘʪʫ ʥʝʤʝʩʝ ʢװʤᴅʥʜʽ ʩʽʣʪʝʤʝʣʝʨʛʝ ᴇʪʫ ʘʨץʳʣʳ ʙʘʥʢ ʞװʡʝʩʽʥʝ ʞʘʥʘʤʘ 

 .ʘʫʽʧ ʧʘʡʜʘ ʙʦʣʘʜʳץ

-ʪʘʨʘʣʫʳ, QR שʢʝ שʜʘʤʫʳʥʘ ʩʤʘʨʪʬʦʥʜʘʨʜʳ שʜʘʡʳʥʜʘ ʤʦʙʠʣʴʜʽ ʪᴇʣʝʤʜʝʨʜʽסʩʪʘʥ ʞʘץʘʟʘפ

ʪᴇʣʝʤ ʤᴅʜʝʥʠʝʪʽʥʽץ שʘʣʳʧʪʘʩʫʳ, ʦʥʣʘʡʥ ʩʘʫʜʘʥʳש ᴇʩʫʽ ʞᴅʥʝ ʙʘʥʢ ץʦʩʳʤʰʘʣʘʨʳʥʳש ʢװʥʜʝʣʽʢʪʽ 

ʪײʨʤʳʩץʘ ʝʥʫʽ ᴅʩʝʨ ʝʪʪʽ. פʘʟʽʨʛʽ ʧʘʡʜʘʣʘʥʫʰʳ ʙʘʥʢʢʝ ʙʘʨʤʘʡ-ʘץ ץʘʨʞʳʣʳץ ʰʝʰʽʤ ץʘʙʳʣʜʘʡ 

ʘʣʘʜʳ. ɹʽʨʘץ ʙײʣ ʳסשʘʡʣʳʣʳץ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʮʠʬʨʣʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ʜʝ ʘʨʪʪʳʨʘʜʳ. 

 ʳʩʳʥʘʥסʨײᴅʨ ᴅʨʝʢʝʪʽ ʪᴅʫʝʢʝʣ ʪ שʤʳʩ ʽʩʪʝʛʝʥʽʤʝʥ, ʦʥʳײʘʣʤʘʡ ʞץʡʝʩʽ ʢʣʠʝʥʪʢʝ ʙʘʡװʘʫʽʧʩʽʟʜʽʢ ʞפ

ʙʘסʘʣʘʥʫʳ ץʘʞʝʪ. 

ʄʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʽש ʪʘסʳ ʙʽʨ ʝʨʝʢʰʝʣʽʛʽ ï ʢʣʠʝʥʪʪʽʢ ʩʝʩʩʠʷʥʳץ שʳʩץʘ ᴅʨʽ ʞʠʽ 

 ʡʝװʤʢʽʥ, ʘʣ ᴅʨ ʢʽʨʫ ʢʝʟʽʥʜʝ ʞװʘ ʢʽʨʫʽ ʤסʦʩʳʤʰʘץ ʥʽʥʝ ʙʽʨʥʝʰʝ ʨʝʪװʘʡʪʘʣʘʥʫʳ. ʇʘʡʜʘʣʘʥʫʰʳ ʢץ

 ᴅʜʝʪʪʝʛʽ ᴅʨʝʢʝʪ שʨʽʥ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳʥʳװʘʥ ʞʝʨʜʽ, ʞʝʣʽʥʽ, ʦʧʝʨʘʮʠʷ ʪץʳʥʳ, ʦʨʥʘʣʘʩסʨʳʣײץ

 ץʘʥʳʩ ʞʝʪʢʽʣʽʢʩʽʟ, ʘʣ ʜʠʥʘʤʠʢʘʣʳסʦʨץ ʧʘʨʦʣʴʜʽʢ ץʣʛʽʩʽʥ ʪʝʢʩʝʨʫʽ ʪʠʽʩ. ʆʩʳ ʩʝʙʝʧʪʽ ʩʪʘʪʠʢʘʣʳװ

ʞᴅʥʝ ʢʦʥʪʝʢʩʪʽʢ ץʘʫʽʧʩʽʟʜʽʢ ʪʝʪʽʢʪʝʨʽ ʤʘשʳʟʜʳ ʙʦʣʘ ʙʘʩʪʘʡʜʳ. 

ɹײʣ ʞװʡʝʣʝʨʜʽש ʥʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳץʪʘʨʳ: 

- ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʞʳʣʜʘʤ ʦʨʳʥʜʘʫ; 

- ʙʘʥʢ ץʳʟʤʝʪʪʝʨʽʥʝ ʪᴅʫʣʽʢ ʙʦʡʳ ץʦʣʞʝʪʽʤʜʽʣʽʢ; 

- ʛʝʦʛʨʘʬʠʷʣʳץ ʰʝʢʪʝʫʜʽש ʘʟʘʶʳ; 

- ʪᴇʣʝʤʜʝʨ ʤʝʥ ʘʫʜʘʨʳʤʜʘʨʜʳש ʳסשʘʡʣʳ ʠʥʪʝʨʬʝʡʩ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʫʽ; 

- ʢʣʠʝʥʪʪʽץ שʘʨʞʳ ץʦʟסʘʣʳʩʳʥ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʙʘץʳʣʘʫʳ. 

ɸʣʘʡʜʘ ʦʩʳ ʘʨʪʳץʰʳʣʳץʪʘʨʤʝʥ ץʘʪʘʨ, ץʘʫʽʧʩʽʟʜʽʢ ʪᴅʫʝʢʝʣʜʝʨʽ ʜʝ ץʘʪʘʨ ʞװʨʝʜʽ. 

ʉʦʥʜʳץʪʘʥ ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛ ʠʥʬʨʘײץʨʳʣʳʤʳ ʪʝʭʥʠʢʘʣʳײ ,ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʞᴅʥʝ ʤʽʥʝʟ-

 .ʨʳʣʫʳ ʪʠʽʩײץ ʳ ʨʝʪʽʥʜʝסʞʠʳʥʪʳ שʳʣʘʫʣʘʨʜʳץʙʘ ץʪʳץʣʳײץ

 

2. ʄʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʝʛʽ ʢʠʙʝʨץʘʫʽʧʪʝʨ ʤʝʥ ʘʣʘʷץʪʳץ ʩʭʝʤʘʣʘʨʳ 
ʄʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʢʝ ʙʘסʳʪʪʘʣסʘʥ ʢʠʙʝʨץʘʫʽʧʪʝʨʜʽש ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ ʧʘʡʜʘʣʘʥʫʰʳʥʳש 

ʜʝʨʝʢʪʝʨʽʥ ʠʝʤʜʝʥʫʛʝ, ʰʦʪץʘ ʨץײʩʘʪʩʳʟ ʢʽʨʫʛʝ ʥʝʤʝʩʝ ʪʨʘʥʟʘʢʮʠʷʥʳ ʞʘʣסʘʥ ʙʘסʳʪץʘ ʙײʨʫסʘ 

ʙʘסʳʪʪʘʣʘʜʳ. ʄײʥʜʘʡ ʰʘʙʫʳʣʜʘʨ ʪʝʭʥʦʣʦʛʠʷʣʳײץ ץʨʘʣʜʘʨʤʝʥ ʜʝ, ᴅʣʝʫʤʝʪʪʽʢ ʠʥʞʝʥʝʨʠʷ 

ᴅʜʽʩʪʝʨʽʤʝʥ ʜʝ ʞװʟʝʛʝ ʘʩʘʜʳ. פʘʫʽʧʪʽש ʢװʨʜʝʣʽʣʽʛʽ ʰʘʙʫʳʣʜʘʫʰʳʥʳש ʙʘʥʢ ʞװʡʝʩʽʥʝ ʪʽʢʝʣʝʡ 

ʢʽʨʤʝʡ-ʘץ, ʧʘʡʜʘʣʘʥʫʰʳʥʳ ʘʣʜʘʫ ʘʨץʳʣʳ ץʦʨסʘʥʳʩ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ᴇʟ ʝʨʢʽʤʝʥ ʘʡʥʘʣʳʧ ᴇʪʫʛʝ 

ʤᴅʞʙװʨʣʝʡ ʘʣʫʳʥʜʘ. 

ɽש ʢʝש ʪʘʨʘʣסʘʥ ʰʘʙʫʳʣʜʘʨʜʳש ʙʽʨʽ ï ʬʠʰʠʥʛ. ɹײʣ ʞʘסʜʘʡʜʘ ʧʘʡʜʘʣʘʥʫʰʳסʘ ʙʘʥʢ ʘʪʳʥʘʥ 

ʞʘʣסʘʥ ʩʽʣʪʝʤʝ, ʭʘʙʘʨʣʘʤʘ ʥʝʤʝʩʝ ʵʣʝʢʪʨʦʥʜʳץ ʭʘʪ ʞʽʙʝʨʽʣʝʜʽ. ʇʘʡʜʘʣʘʥʫʰʳ ʞʘʣסʘʥ ʧʘʨʘץʰʘסʘ 

ʣʦʛʠʥ, ʧʘʨʦʣʴ ʥʝʤʝʩʝ ʢʘʨʪʘ ʜʝʨʝʢʪʝʨʽʥ ʝʥʛʽʟʩʝ, ʙײʣ ʤᴅʣʽʤʝʪʪʝʨ ʰʘʙʫʳʣʜʘʫʰʳסʘ ʪװʩʝʜʽ. 

ʄʦʙʠʣʴʜʽ ʦʨʪʘʜʘ ʬʠʰʠʥʛ ʤʝʩʩʝʥʜʞʝʨʣʝʨ, ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨ ʞᴅʥʝ SMS ʘʨץʳʣʳ ʞʠʽ ʪʘʨʘʣʘʜʳ, 

ʩʝʙʝʙʽ ʧʘʡʜʘʣʘʥʫʰʳ ʩʤʘʨʪʬʦʥʜʘ ʩʽʣʪʝʤʝʥʽש ʥʘץʪʳ ʤʝʢʝʥʞʘʡʳʥ ʪʦʣʳץ ʪʝʢʩʝʨʤʝʫʽ ʤװʤʢʽʥ. 

ɺʠʰʠʥʛ, ʷסʥʠ ʪʝʣʝʬʦʥ ʘʨץʳʣʳ ʘʣʜʘʫ ʜʘ ץʘʨʞʳ ʩʘʣʘʩʳʥʜʘ ʝʨʝʢʰʝ ץʘʫʽʧʪʽ. ɸʣʘʷץ ᴇʟʽʥ ʙʘʥʢ 

 ,ᴇʢʽʣʽ ʨʝʪʽʥʜʝ ʪʘʥʳʩʪʳʨʳʧ שʘʫ ʦʨʛʘʥʳʥʳסʦʨץ ץʳץײץ ʘʫʽʧʩʽʟʜʽʢ ʤʘʤʘʥʳ ʥʝʤʝʩʝץ ,ʳʟʤʝʪʢʝʨʽץ

ʢʣʠʝʥʪʢʝ ʰסײʳʣ ʰʝʰʽʤ ץʘʙʳʣʜʘʪʫסʘ ʪʳʨʳʩʘʜʳ. ʄײʥʜʘʡ ʰʘʙʫʳʣʜʘʨʜʘ ʪʝʭʥʠʢʘʣʳץ ʙʽʣʽʤʥʝʥ 

ʛᴇʨʽ ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʳʩʳʤ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʇʘʡʜʘʣʘʥʫʰʳ ץʦʨץʳʧ ʥʝʤʝʩʝ ʘʩʳסʳʧ, ʙʽʨ 

ʨʝʪʪʽʢ ʢʦʜʪʳ ʘʡʪʫʳ, ʢװʤᴅʥʜʽ ץʦʩʳʤʰʘʥʳ ʦʨʥʘʪʫʳ ʥʝʤʝʩʝ ʘץʰʘʥʳ ᴇʟ ץʦʣʳʤʝʥ ʘʫʜʘʨʫʳ ʤװʤʢʽʥ. 

ɿʠʷʥʜʳ ʤʦʙʠʣʴʜʽ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʙʘʥʢ ץʦʩʳʤʰʘʩʳʥʳש ʞײʤʳʩʳʥ ʙʘץʳʣʘʧ, ʵʢʨʘʥʜʘסʳ 

ʘץʧʘʨʘʪʪʳ ʢᴇʰʽʨʫʽ, SMS-ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ ʦץʫʳ, push-ʨʘʩʪʘʫʣʘʨʜʳ ײʩʪʘʧ ץʘʣʫʳ ʥʝʤʝʩʝ 

 ,ʘʥ APK-ʬʘʡʣʜʘʨסʢʝʥʥʝʥ ʪʳʩ ʦʨʥʘʪʳʣװʤʢʽʥ. ᴄʩʽʨʝʩʝ ʨʝʩʤʠ ʜװʘʨʫʳ ʤץʪʘʥ ʙʘʩץʘʰʳץ ʳʥʳסʨʳʣײץ

ʞʘʣסʘʥ ʦʡʳʥʜʘʨ, ʞʘʣסʘʥ ʞʝשʽʣʜʽʢ ץʦʩʳʤʰʘʣʘʨʳ ʞᴅʥʝ ʨץײʩʘʪʪʘʨʜʳ ʰʘʤʘʜʘʥ ʪʳʩ ʩײʨʘʡʪʳʥ 

ʙʘסʜʘʨʣʘʤʘʣʘʨ ץʘʫʽʧ ʪʫʜʳʨʘʜʳ. ʉʦʥʜʳץʪʘʥ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳ ץʘʫʽʧʩʽʟʜʽʛʽ ʙʘʥʢ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש 

ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

Man-in-the-Middle ʰʘʙʫʳʣʜʘʨʳ ץʦʨסʘʣʤʘסʘʥ ʞʝʣʽʣʝʨ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʫʳ ʤװʤʢʽʥ. ɽʛʝʨ 

ʧʘʡʜʘʣʘʥʫʰʳ ץʦסʘʤʜʳץ Wi-Fi ʞʝʣʽʩʽʥʜʝ ʙʘʥʢ ץʦʩʳʤʰʘʩʳʥ ץʦʣʜʘʥʩʘ ʞᴅʥʝ ʙʘʡʣʘʥʳʩ ʘʨʥʘʩʳ 
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ʜײʨʳʩ ץʦʨסʘʣʤʘʩʘ, ʰʘʙʫʳʣʜʘʫʰʳ ʜʝʨʝʢʪʝʨ ʘסʳʥʳʥ ʙʘץʳʣʘʫסʘ ʪʳʨʳʩʫʳ ʳץʪʠʤʘʣ. פʘʟʽʨʛʽ 

ʙʘʥʢʪʽʢ ץʦʩʳʤʰʘʣʘʨ TLS ʩʠʷץʪʳ ץʘʫʽʧʩʽʟ ʧʨʦʪʦʢʦʣʜʘʨʜʳ ץʦʣʜʘʥסʘʥʳʤʝʥ, ʧʘʡʜʘʣʘʥʫʰʳ 

 .ʪʘʣʘʜʳץʘʥ ʩʝʨʪʠʬʠʢʘʪ ʦʨʥʘʪʳʣʩʘ, ʪᴅʫʝʢʝʣ ʩʘסʘʥ ʙʦʣʩʘ ʥʝʤʝʩʝ ʞʘʣסʟʳʣײʳʩʳ ʙסʨʳʣײץ

ʄʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʝʛʽ ץʘʫʽʧʪʝʨʜʽ ץʳʩץʘʰʘ ʙʳʣʘʡ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: 

- ʬʠʰʠʥʛ ʞᴅʥʝ ʞʘʣסʘʥ ʩʽʣʪʝʤʝʣʝʨ; 

- ʚʠʰʠʥʛ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʠʥʞʝʥʝʨʠʷ; 

- ʟʠʷʥʜʳ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ; 

 ;ʳסʪʠʤʘʣʜʳץʧʘʡʜʘʣʘʥʫ ʳ שʘʣʪʫ ʥʝʤʝʩʝ ʙᴇʛʜʝ ʘʜʘʤʥʳסʳʥʳ ʞʦסʨʳʣײץ -

- ʩʝʩʩʠʷʥʳ ײʨʣʘʫ ʞᴅʥʝ ʪʦʢʝʥʜʽ ʠʝʤʜʝʥʫ; 

- ʞʘʣסʘʥ ʠʥʚʝʩʪʠʮʠʷʣʳײ ץʩʳʥʳʩʪʘʨ ʤʝʥ ʜʨʦʧʧʝʨʣʽʢ ʢʘʨʪʘʣʘʨ ʘʨץʳʣʳ ʘץʰʘ ʰʳסʘʨʫ. 

ʆʩʳ ץʘʫʽʧʪʝʨʜʽש ʙʘʨʣʳסʳ ʙʽʨ ʦʨʪʘץ ʤᴅʩʝʣʝʛʝ ʢʝʣʽʧ ʪʽʨʝʣʝʜʽ: ʙʘʥʢ ʞװʡʝʩʽ ʥʘץʪʳ 

ʧʘʡʜʘʣʘʥʫʰʳʥʳש ᴅʨʝʢʝʪʽʥ ʙʘʩץʘ ʘʜʘʤʥʳש ʥʝʤʝʩʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʰʘʙʫʳʣʜʳש ᴅʨʝʢʝʪʽʥʝʥ 

ʘʞʳʨʘʪʘ ʘʣʫʳ ʢʝʨʝʢ. ɼᴅʣ ʦʩʳ ʞʝʨʜʝ ʤʽʥʝʟ-ײץʣʳץ ʘʥʘʣʠʪʠʢʘʩʳʥʳש ʤʘשʳʟʳ ʘʨʪʘʜʳ. 

 

3. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ʤʘʰʠʥʘʣʳץ ʦץʳʪʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʘʥʪʠʬʨʦʜ ʞװʡʝʣʝʨʽ 
ɸʥʪʠʬʨʦʜ ʞװʡʝʩʽ ï ץʘʨʞʳʣʳץ ʘʣʘʷץʪʳץ ʙʝʣʛʽʣʝʨʽʥ ʘʥʳץʪʘʧ, ʢװʤᴅʥʜʽ ʦʧʝʨʘʮʠʷʣʘʨʜʳ 

ʪʦץʪʘʪʫסʘ ʥʝʤʝʩʝ ץʦʩʳʤʰʘ ʪʝʢʩʝʨʫʛʝ ʞʽʙʝʨʫʛʝ ʘʨʥʘʣסʘʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʰʝʰʽʤʜʝʨ ʢʝʰʝʥʽ. 

ɼᴅʩʪװʨʣʽ ʘʥʪʠʬʨʦʜ ʞװʡʝʣʝʨʽ ʢᴇʙʽʥʝʩʝ ʘʣʜʳʥ ʘʣʘ ʞʘʟʳʣסʘʥ ʝʨʝʞʝʣʝʨʛʝ ʩװʡʝʥʝʜʽ. ʄʳʩʘʣʳ, 

ʙʝʣʛʽʣʽ ʙʽʨ ʩʦʤʘʜʘʥ ʞʦסʘʨʳ ʘʫʜʘʨʳʤ ʞʘʩʘʣʩʘ, ʞʘשʘ ײץʨʳʣסʳʜʘʥ ʢʽʨʫ ʪʽʨʢʝʣʩʝ ʥʝʤʝʩʝ ץʳʩץʘ 

ʫʘץʳʪ ʽʰʽʥʜʝ ʙʽʨʥʝʰʝ ʦʧʝʨʘʮʠʷ ץʘʡʪʘʣʘʥʩʘ, ʞװʡʝ ʝʩʢʝʨʪʫ ʙʝʨʝʜʽ. ʄײʥʜʘʡ ʪᴅʩʽʣ ʙʝʣʛʽʣʽ 

ʩʮʝʥʘʨʠʡʣʝʨʜʽ ʙʘץʳʣʘʫסʘ ʪʠʽʤʜʽ, ʙʽʨʘץ ʞʘשʘ ʘʣʘʷץʪʳװ ץʣʛʽʣʝʨʽʥ ʜʝʨ ʢʝʟʽʥʜʝ ʙʘʡץʘʡ ʘʣʤʘʫʳ 

ʤװʤʢʽʥ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ ʘʥʪʠʬʨʦʜ ʞװʡʝʣʝʨʽʥ ʠʢʝʤʜʽ ʝʪʝʜʽ. 

ɸʣʛʦʨʠʪʤʜʝʨ װʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʪʨʘʥʟʘʢʮʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʧ, ץʘʣʳʧʪʳ ʞᴅʥʝ ʢװʤᴅʥʜʽ 

ᴅʨʝʢʝʪʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʘʥʳץʪʘʡʜʳ. ʄʳʩʘʣʳ, ʢʣʠʝʥʪ ᴅʜʝʪʪʝ ʘʟ ʩʦʤʘ 

ʘʫʜʘʨʘʪʳʥ ʙʦʣʩʘ, ʢʝʥʝʪʪʝʥ װʣʢʝʥ ʩʦʤʘʥʳ ʙʝʡʪʘʥʳʩ ʘʣʫʰʳסʘ ʞʽʙʝʨʫʽ ʪᴅʫʝʢʝʣ ʨʝʪʽʥʜʝ ʙʘסʘʣʘʥʫʳ 

ʤװʤʢʽʥ. ɹʽʨʘץ ʞװʡʝ ʪʝʢ ʩʦʤʘʥʳ סʘʥʘ ʝʤʝʩ, ʫʘץʳʪʪʳ, ײץʨʳʣסʳʥʳ, ʦʨʥʘʣʘʩץʘʥ ʞʝʨʜʽ, ʦʧʝʨʘʮʠʷ 

ʞʠʽʣʽʛʽʥ ʞᴅʥʝ ʘʣʫʰʳ ʪʘʨʠʭʳʥ ʙʽʨʛʝ ץʘʨʘʩʪʳʨʩʘ, ʰʝʰʽʤ ʜᴅʣʽʨʝʢ ʙʦʣʘʜʳ. 

ʄʘʰʠʥʘʣʳץ ʦץʳʪʫ ʤʦʜʝʣʴʜʝʨʽ ʝʢʽ ʙʘסʳʪʪʘ ץʦʣʜʘʥʳʣʫʳ ʤװʤʢʽʥ. ɹʽʨʽʥʰʽʩʽ ï ʙʘץʳʣʘʥʘʪʳʥ 

ʦץʳʪʫ, ʤײʥʜʘ ʤʦʜʝʣʴ ʙײʨʳʥסʳ ʘʣʘʷץʪʳץ ʞᴅʥʝ ʟʘשʜʳ ʦʧʝʨʘʮʠʷʣʘʨ ʤʳʩʘʣʜʘʨʳ ʙʦʡʳʥʰʘ 

 ʫʜʳץʣʛʽʩʽʥʝʥ ʘʫʳʪװ ʘʣʳʧʪʳ ᴅʨʝʢʝʪץ ʡʝװʥʜʘ ʞײʪʘʫ, ʤץʡʨʝʥʝʜʽ. ɽʢʽʥʰʽʩʽ ï ʘʥʦʤʘʣʠʷʥʳ ʘʥʳװ

ʽʟʜʝʡʜʽ. ʄʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʝ ʝʢʽ ʪᴅʩʽʣʜʽ ʙʽʨʽʢʪʽʨʫ ʪʠʽʤʜʽ, ʩʝʙʝʙʽ ʘʣʘʷץʪʳץ ʩʭʝʤʘʣʘʨʳ װʥʝʤʽ 

ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ ʞᴅʥʝ ʙʘʨʣʳץ ʞʘשʘ ʩʮʝʥʘʨʠʡ ʘʣʜʳʥ ʘʣʘ ʙʝʣʛʽʣʝʥʙʝʫʽ ʤװʤʢʽʥ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʘʨʪʳץʰʳʣʳסʳ ï ʘʜʘʤ ʤʘʤʘʥʳ ץʦʣʤʝʥ ʪʝʢʩʝʨʝ ʘʣʤʘʡʪʳʥ ʢᴇʣʝʤʜʝʛʽ 

ʜʝʨʝʢʪʝʨʜʽ ʞʳʣʜʘʤ ᴇשʜʝʫʽ. ɯʨʽ ʙʘʥʢʪʝʨʜʝ ʢװʥ ʩʘʡʳʥ ʤʳשʜʘסʘʥ ʥʝʤʝʩʝ ʤʠʣʣʠʦʥʜʘסʘʥ ʦʧʝʨʘʮʠʷ 

ʞװʨʝʜʽ. ʆʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥ ʞʝʢʝ ʪʝʢʩʝʨʫ ʤװʤʢʽʥ ʝʤʝʩ. ɸʣ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʤʦʜʝʣʴʜʝʨ ᴅʨ 

ʦʧʝʨʘʮʠʷסʘ ʪᴅʫʝʢʝʣ ʙʘʣʳʥ ʙʝʨʽʧ, ʪʝʢ ʝש ʢװʤᴅʥʜʽ ʞʘסʜʘʡʣʘʨʜʳ ץʘʫʽʧʩʽʟʜʽʢ ץʳʟʤʝʪʽʥʝ ʰʳסʘʨʘ 

ʘʣʘʜʳ. ɹײʣ ʨʝʩʫʨʩʪʳ װʥʝʤʜʝʧ ץʘʥʘ ץʦʡʤʘʡ, ᴅʨʝʢʝʪ ʝʪʫ ʞʳʣʜʘʤʜʳסʳʥ ʘʨʪʪʳʨʘʜʳ. 

ɼʝʛʝʥʤʝʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪʦʣʳץ ʜʝʨʙʝʩ ʰʝʰʽʤ ץʘʙʳʣʜʘʡʪʳʥ ʞװʡʝ ʨʝʪʽʥʜʝ ʝʤʝʩ, 

 ʘʪʝץ ʘʨʘʩʪʳʨʳʣʫʳ ʪʠʽʩ. ʉʝʙʝʙʽ ʘʣʛʦʨʠʪʤץ ʨʘʣ ʨʝʪʽʥʜʝײץ ʘʫʽʧʩʽʟʜʽʢ ʤʘʤʘʥʜʘʨʳʥʘ ʢᴇʤʝʢʪʝʩʝʪʽʥץ

ʦש ʥᴅʪʠʞʝ ʙʝʨʫʽ ʥʝʤʝʩʝ ʟʘשʜʳ ʦʧʝʨʘʮʠʷʥʳ ʢװʤᴅʥʜʽ ʜʝʧ ʙʘסʘʣʘʫʳ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ ʘʥʪʠʬʨʦʜ 

ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʜʘ ʘʜʘʤ ʙʘץʳʣʘʫʳ, ʪװʩʽʥʜʽʨʽʣʝʪʽʥ ʤʦʜʝʣʴʜʝʨ, ʞʫʨʥʘʣʜʘʫ ʞᴅʥʝ ʰʝʰʽʤʜʽ ץʘʡʪʘ 

 .ʘʞʝʪץ ʘʨʘʫ ʪʝʪʽʢʪʝʨʽ ʙʦʣʫʳץ

ɸʥʪʠʬʨʦʜ ʞװʡʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʢʝʣʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʨץʳʣʳ ʙʘסʘʣʘʥʫʳ ʤװʤʢʽʥ: 

- ʘʥʳץʪʘʣסʘʥ ʢװʤᴅʥʜʽ ʦʧʝʨʘʮʠʷʣʘʨ ʩʘʥʳ; 

- ʞʘʣסʘʥ ʧʦʟʠʪʠʚʪʝʨʜʽװ שʣʝʩʽ; 

- ʪʦץʪʘʪʳʣסʘʥ ץʘʨʞʳʣʳץ ʰʳסʳʥ ʢᴇʣʝʤʽ; 

- ʦʧʝʨʘʮʠʷʥʳ ʪʝʢʩʝʨʫʛʝ ʢʝʪʢʝʥ ʦʨʪʘʰʘ ʫʘץʳʪ; 

- ʢʣʠʝʥʪ ʰʘסʳʤʜʘʨʳʥʳש ʜʠʥʘʤʠʢʘʩʳ; 

- ʞʘשʘ ʘʣʘʷץʪʳװ ץʣʛʽʣʝʨʽʥʝ ʙʝʡʽʤʜʝʣʫ ʞʳʣʜʘʤʜʳסʳ. 

ʆʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʪײʨʘץʪʳ ʙʘץʳʣʘʫ ʙʘʥʢʪʝʨʛʝ ץʦʨסʘʥʳʩ ʞװʡʝʩʽʥ ʥʘץʪʳ ʜʝʨʝʢʪʝʨ 

ʥʝʛʽʟʽʥʜʝ ʞʝʪʽʣʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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4. ʄʽʥʝʟ-ײץʣʳץ ʘʥʘʣʠʪʠʢʘʩʳʥʳש ʤᴅʥʽ ʞᴅʥʝ ץʦʣʜʘʥʫ ʙʘסʳʪʪʘʨʳ 
ʄʽʥʝʟ-ײץʣʳץ ʘʥʘʣʠʪʠʢʘʩʳ ʧʘʡʜʘʣʘʥʫʰʳʥʳץ שʘʣʳʧʪʳ ᴅʨʝʢʝʪ װʣʛʽʩʽʥ ʟʝʨʪʪʝʧ, ʦʜʘʥ 

ʘʫʳʪץʫʣʘʨʜʳ ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʪᴅʩʽʣʜʽש ʥʝʛʽʟʛʽ ʠʜʝʷʩʳ 

 ʦʣʜʘʥʫ ᴅʜʝʪʽ ʙʽʨʝʛʝʡ ʙʦʣʘʜʳ. ɹʽʨ ʘʜʘʤ ʢᴇʙʽʥʝץ ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʽ שʘʨʘʧʘʡʳʤ: ᴅʨ ʢʣʠʝʥʪʪʽץ

ʢʝʰʢʽ ʫʘץʳʪʪʘ ʢʽʨʝʜʽ, ʘʟ ʩʦʤʘ ʘʫʜʘʨʘʜʳ ʞᴅʥʝ ʙʽʨ ײץʨʳʣסʳʥʳ ʧʘʡʜʘʣʘʥʘʜʳ; ʝʢʽʥʰʽ ʘʜʘʤ ʢװʥʜʽʟ 

ʙʝʣʩʝʥʜʽ ʙʦʣʳʧ, ʞʠʽ QR-ʪᴇʣʝʤ ʞʘʩʘʡʜʳ; װʰʽʥʰʽ ʘʜʘʤ ʰʝʪʝʣʜʝ ʞװʨʩʝ ʜʝ ʪײʨʘץʪʳ ײץʨʳʣסʳʤʝʥ 

ʢʽʨʝʜʽ. ʆʩʳ ʝʨʝʢʰʝʣʽʢʪʝʨ ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʩʽ װʰʽʥ ץʦʩʳʤʰʘ ʙʝʣʛʽ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ. 

ʄʽʥʝʟ-ײץʣʳץ ʧʨʦʬʠʣʽ ʙʽʨʥʝʰʝ ʧʘʨʘʤʝʪʨʜʝʥ ʪײʨʫʳ ʤװʤʢʽʥ. ʆʣʘʨסʘ ʞװʡʝʛʝ ʢʽʨʫ ʫʘץʳʪʳ, 

ʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʥʘʣʘʩʫ, ײץʨʳʣסʳ ʤʦʜʝʣʽ, ʦʧʝʨʘʮʠʷ ʩʦʤʘʩʳ, ʘʣʫʰʳ ʪװʨʽ, ʪʝʨʫ ʞʳʣʜʘʤʜʳסʳ, 

ʵʢʨʘʥʜʘסʳ ץʦʟסʘʣʳʩ װʣʛʽʩʽ, ץʦʩʳʤʰʘʜʘסʳ ʥʘʚʠʛʘʮʠʷ ʪᴅʨʪʽʙʽ ʞᴅʥʝ ʪʨʘʥʟʘʢʮʠʷ ʞʠʽʣʽʛʽ ʞʘʪʘʜʳ. 

ɽʛʝʨ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ᴅʜʝʪʪʝʛʽ װʣʛʽʩʽʥʝʥ ʙʽʨʥʝʰʝ ʙʝʣʛʽ ʙʽʨ ʫʘץʳʪʪʘ ʘʫʳʪץʳʩʘ, ʞװʡʝ 

ʦʧʝʨʘʮʠʷʥʳ ʞʦסʘʨʳ ʪᴅʫʝʢʝʣʜʽ ʜʝʧ ʙʘסʘʣʘʡʜʳ. 

ʄʳʩʘʣʳ, ʢʣʠʝʥʪ ᴅʜʝʪʪʝ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʘʥ ʢʽʨʽʧ, ʰʘסʳʥ ʪᴇʣʝʤʜʝʨ ʞʘʩʘʡʪʳʥ ʙʦʣʩʘ, 

ʢʝʥʝʪʪʝʥ ʙʘʩץʘ ʝʣʜʝʥ ʞʘשʘ ײץʨʳʣסʳʤʝʥ ʢʽʨʫ ʞᴅʥʝ װʣʢʝʥ ʩʦʤʘʥʳ ʞʘשʘ ʘʣʫʰʳסʘ ʘʫʜʘʨʫ ʢװʤᴅʥʜʽ 

ʩʮʝʥʘʨʠʡ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ ʞװʡʝ ʦʧʝʨʘʮʠʷʥʳ ʙʽʨʜʝʥ ʪʦץʪʘʪʧʘʡ, ץʦʩʳʤʰʘ 

ʙʠʦʤʝʪʨʠʷʣʳץ ʨʘʩʪʘʫ, ʦʧʝʨʘʪʦʨ ʘʨץʳʣʳ ʪʝʢʩʝʨʫ ʥʝʤʝʩʝ ʫʘץʳʪʰʘ ʰʝʢʪʝʫ ץʦʣʜʘʥʫʳ ʤװʤʢʽʥ. ɹײʣ 

 .ʘ ʢᴇʤʝʢʪʝʩʝʜʽסʪʘʫץʜʽʢʪʽ ʩʘשʳ ʪʝʧʝ-ʪʝסʘʨʘʩʳʥʜʘ ץʘʡʣʳʣʳסשʘ ʳסʘʫ̔ʧʩʽʟʜʽʢ ʧʝʥ ʧʘʡʜʘʣʘʥʫʰʳץ

ʄʽʥʝʟ-ײץʣʳץ ʘʥʘʣʠʪʠʢʘʩʳʥʳש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ ï ʦʣ ʧʘʨʦʣʴ ʥʝʤʝʩʝ ʢʦʜ ʩʠʷץʪʳ ʙʽʨ 

 ʣʛʽʩʽװ ᴅʨʝʢʝʪ שʡʝʥʙʝʡʜʽ. ʊʽʧʪʽ ʰʘʙʫʳʣʜʘʫʰʳ ʣʦʛʠʥ ʤʝʥ ʧʘʨʦʣʴʜʽ ʙʽʣʩʝ ʜʝ, ʦʥʳװʘ ʩסʘʥʘ ʬʘʢʪʦʨס

ʥʘץʪʳ ʧʘʡʜʘʣʘʥʫʰʳʜʘʥ ᴇʟʛʝʰʝ ʙʦʣʫʳ ʤװʤʢʽʥ. ʊʝʨʝʟʝʣʝʨʜʽ ʘʰʫ ʨʝʪʪʽʣʽʛʽ, ʦʧʝʨʘʮʠʷ ʞʘʩʘʫ 

ʞʳʣʜʘʤʜʳסʳ, ײץʨʳʣסʳʜʘסʳ ʩʝʥʩʦʨʣʳץ ᴅʨʝʢʝʪʪʝʨ ʥʝʤʝʩʝ ʘʫʜʘʨʳʤ װʣʛʽʩʽ ʘʡʳʨʤʘʰʳʣʳץʪʳ 

ʢᴇʨʩʝʪʫʽ ʳץʪʠʤʘʣ. ʉʦʥʜʳץʪʘʥ ʙײʣ ʪᴅʩʽʣ ʞʘʩʳʨʳʥ ץʦʨסʘʥʳʩ ץʘʙʘʪʳ ʨʝʪʽʥʜʝ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʤʽʥʝʟ-ײץʣʳץ ʘʥʘʣʠʪʠʢʘʩʳʥ ʝʥʛʽʟʫ ʢʝʟʽʥʜʝ ʜʝʨʙʝʩ ʜʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫ 

ʪʘʣʘʧʪʘʨʳ ʩʘץʪʘʣʫʳ ʪʠʽʩ. פʘʫʽʧʩʽʟʜʽʢ ʤʘץʩʘʪʳʥʜʘ ʞʠʥʘʣʘʪʳʥ ʜʝʨʝʢʪʝʨ ʥʘץʪʳ ץʘʞʝʪʪʽʣʽʢʧʝʥ 

ʰʝʢʪʝʣʫʽ, ץʘʫʽʧʩʽʟ ʩʘץʪʘʣʫʳ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳסʘ ʪװʩʽʥʽʢʪʽ ʩʘʷʩʘʪ ʘʨץʳʣʳ ʪװʩʽʥʜʽʨʽʣʫʽ ʢʝʨʝʢ. 

ɽʛʝʨ ʙʘʥʢ ʢʣʠʝʥʪ ʪʫʨʘʣʳ ʰʘʤʘʜʘʥ ʪʳʩ ʢᴇʧ ʤᴅʣʽʤʝʪ ʞʠʥʘʧ, ʦʥʳץ שʘʣʘʡ ץʦʣʜʘʥʳʣʘʪʳʥʳʥ ʘʰʳץ 

ʢᴇʨʩʝʪʧʝʩʝ, ʩʝʥʽʤ ʤᴅʩʝʣʝʩʽ ʪʫʳʥʜʘʡʜʳ. 

 :ʳʪʪʘʨʳסʦʣʜʘʥʫ ʙʘפ

- ʧʘʡʜʘʣʘʥʫʰʳʥʳ װʟʜʽʢʩʽʟ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʣʘʫ; 

- ʢװʤᴅʥʜʽ ʪʨʘʥʟʘʢʮʠʷʥʳ ʝʨʪʝ ʘʥʳץʪʘʫ; 

- ʞʘשʘ ײץʨʳʣסʳ ʥʝʤʝʩʝ ʞʘשʘ ʦʨʥʘʣʘʩʫ ʙʦʡʳʥʰʘ ʪᴅʫʝʢʝʣ ʙʘסʘʣʘʫ; 

- ʞʘʣסʘʥ ץʦʩʳʤʰʘ ʥʝʤʝʩʝ ʙʦʪ ᴅʨʝʢʝʪʽʥ ʘʞʳʨʘʪʫ; 

- ᴅʣʝʫʤʝʪʪʽʢ ʠʥʞʝʥʝʨʠʷ ᴅʩʝʨʽʥʝʥ ʞʘʩʘʣסʘʥ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʙʝʣʛʽʣʝʫ; 

- ʢʣʠʝʥʪ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʞʝʢʝ ʪᴅʫʝʢʝʣ ʜʝשʛʝʡʽʥʝ ץʘʨʘʡ ʙʝʡʽʤʜʝʫ. 

ʆʩʳʣʘʡʰʘ, ʤʽʥʝʟ-ײץʣʳץ ʘʥʘʣʠʪʠʢʘʩʳ ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʝʛʽ ץʦʨסʘʥʳʩʪʳ ʢװʰʝʡʪʽʧ ץʘʥʘ 

 ʘסʨʘʣײץ ʳʟʜʳשʩʝʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʘʪʳʥ ʤʘ ץʳ ʮʠʬʨʣʳסʦʡʤʘʡ, ʙʘʥʢ ʧʝʥ ʢʣʠʝʥʪ ʘʨʘʩʳʥʜʘץ

ʘʡʥʘʣʘʜʳ. 

 

5. ɹʝʡʽʤʜʝʣʤʝʣʽ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʞᴅʥʝ ʢᴇʧץʘʙʘʪʪʳ ץʦʨסʘʥʳʩ ʤʦʜʝʣʽ 
ʂᴇʧץʘʙʘʪʪʳ ץʦʨסʘʥʳʩ ʤʦʜʝʣʽ ץʘʨʞʳ ʞװʡʝʣʝʨʽʥʜʝ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ. ʉʝʙʝʙʽ ʙʽʨ סʘʥʘ 

 .ʪʘʪʫʳ ʥʝʤʝʩʝ ʰʝʢʪʝʫʽ ʪʠʽʩץʘʙʘʪʪʘʨ ʰʘʙʫʳʣʜʳ ʪʦץ ʘץʜʘʡʜʘ, ʙʘʩסʘʥ ʞʘסʟʳʣײʨʘʣʳ ʙײץ ʘʥʳʩסʦʨץ

ʄʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʝ ʤײʥʜʘʡ ץʘʙʘʪʪʘʨסʘ ʧʘʨʦʣʴ, ʙʠʦʤʝʪʨʠʷ, ײץʨʳʣסʳʥʳ ʪʘʥʫ, ʙʽʨ ʨʝʪʪʽʢ ʢʦʜ, 

push-ʨʘʩʪʘʫ, ʰʠʬʨʣʘʥסʘʥ ʙʘʡʣʘʥʳʩ, ʪʨʘʥʟʘʢʮʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞᴅʥʝ ʤʽʥʝʟ-ײץʣʳץ ʪʘʣʜʘʫʳ 

ʢʽʨʝʜʽ. ɹײʣ ʪᴅʩʽʣ defense in depth ץʘסʠʜʘʪʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ɹʝʡʽʤʜʝʣʤʝʣʽ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ï ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʪᴅʫʝʢʝʣ ʜʝשʛʝʡʽʥʝ ץʘʨʘʡ ʪʝʢʩʝʨʫ ʪᴅʩʽʣʽʥ 

ᴇʟʛʝʨʪʫ ᴅʜʽʩʽ. ɽʛʝʨ ʢʣʠʝʥʪ ʪʘʥʳʩ ײץʨʳʣסʳʜʘʥ, ᴅʜʝʪʪʝʛʽ ʫʘץʳʪʪʘ ʞᴅʥʝ ץʘʣʳʧʪʳ ʦʧʝʨʘʮʠʷ ʞʘʩʘʧ 

ʦʪʳʨʩʘ, ʞװʡʝ ץʦʩʳʤʰʘ ʨʘʩʪʘʫʜʳ ʘʟʘʡʪʫʳ ʤװʤʢʽʥ. ɸʣ ʝʛʝʨ ʦʧʝʨʘʮʠʷ ʢװʤᴅʥʜʽ ʙʦʣʩʘ, 

ʙʠʦʤʝʪʨʠʷʣʳץ ʪʝʢʩʝʨʫ, ץʦʩʳʤʰʘ ʧʘʨʦʣʴ, call-center ʨʘʩʪʘʫʳ ʥʝʤʝʩʝ ʫʘץʳʪʰʘ ʙסײʘʪʪʘʫ 

 ʰʝʡʪʝʜʽ ʞᴅʥʝ ʢʣʠʝʥʪ ʪᴅʞʽʨʠʙʝʩʽʥװʘʫʽʧʩʽʟʜʽʢʪʽ ʢץ ʥʜʘʡ ʤʦʜʝʣʴײʪʠʤʘʣ. ʄץʦʣʜʘʥʳʣʫʳ ʳץ

ʰʘʤʘʜʘʥ ʪʳʩ ץʠʳʥʜʘʪʧʘʡʜʳ. 
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ɽʢʽ ʬʘʢʪʦʨʣʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʝ ʢʝץ שʦʣʜʘʥʳʣסʘʥʳʤʝʥ, ʦʥʳש ʜʘ ᴅʣʩʽʟ 

ʪײʩʪʘʨʳ ʙʘʨ. SMS-ʢʦʜ ᴅʣʝʫʤʝʪʪʽʢ ʠʥʞʝʥʝʨʠʷ ʘʨץʳʣʳ ʘʣʳʥʳʧ ץʘʣʫʳ ʤװʤʢʽʥ, ʘʣ ײץʨʳʣסʳסʘ 

ʟʠʷʥʜʳ ʙʘסʜʘʨʣʘʤʘ ʦʨʥʘʪʳʣʩʘ, ʭʘʙʘʨʣʘʤʘʣʘʨ ʦץʳʣʫʳ ʳץʪʠʤʘʣ. ʉʦʥʜʳץʪʘʥ 2FA ʞʝʢʝ ᴇʟʽ 

ʞʝʪʢʽʣʽʢʩʽʟ, ʦʣ ײץʨʳʣסʳ ץʘʫʽʧʩʽʟʜʽʛʽʤʝʥ, ʦʧʝʨʘʮʠʷ ʢʦʥʪʝʢʩʪʽʤʝʥ ʞᴅʥʝ ʤʽʥʝʟ-ײץʣʳץ ʧʨʦʬʠʣʽʤʝʥ 

ʙʽʨʛʝ ץʘʨʘʩʪʳʨʳʣʫʳ ʢʝʨʝʢ. 

ɹʠʦʤʝʪʨʠʷʣʳץ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʢװʰʝʡʪʝʪʽʥ ʤʘשʳʟʜʳ ᴅʜʽʩ. ʉʘʫʩʘץ ʽʟʽ ʥʝʤʝʩʝ 

ʙʝʪ-ᴅʣʧʝʪ ʘʨץʳʣʳ ʢʽʨʫ ʧʘʡʜʘʣʘʥʫʰʳסʘ ʳסשʘʡʣʳ ᴅʨʽ ʞʳʣʜʘʤ. ɹʽʨʘץ ʙʠʦʤʝʪʨʠʷʣʳץ ʜʝʨʝʢʪʝʨ 

 ʧʘʨʘʤʝʪʨʜʽ ץʘ ʙʦʣʘʜʳ, ʘʣ ʙʠʦʤʝʪʨʠʷʣʳסʪʘʣʫʳ ʪʠʽʩ, ʩʝʙʝʙʽ ʧʘʨʦʣʴʜʽ ʘʫʳʩʪʳʨʫץʧʠʷ ʩʘײץ

ʘʫʳʩʪʳʨʫ ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ. ʉʦʥʜʳץʪʘʥ ʙʠʦʤʝʪʨʠʷ ʘʰʳץ ʪװʨʜʝ ʩʘץʪʘʣʤʘʡ, ץʦʨסʘʣסʘʥ ʰʘʙʣʦʥ 

ʨʝʪʽʥʜʝ ᴇשʜʝʣʫʽ ץʘʞʝʪ. 

ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʥʳץ שʘʫʽʧʩʽʟʜʽʛʽ ʜʝ ʢᴇʧץʘʙʘʪʪʳ ʤʦʜʝʣʴʜʽש ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ. פʦʩʳʤʰʘ 

ʢʦʜʳʥ ץʦʨסʘʫ, root ʥʝʤʝʩʝ jailbreak ʙʝʣʛʽʣʝʨʽʥ ʘʥʳץʪʘʫ, ʵʢʨʘʥ ʞʘʟʙʘʩʳʥ ʰʝʢʪʝʫ, ץʦʩʳʤʰʘ 

ʪײʪʘʩʪʳסʳʥ ʪʝʢʩʝʨʫ, API ʙʘʡʣʘʥʳʩʳʥ ץʦʨסʘʫ ʞᴅʥʝ ʩʝʨʪʠʬʠʢʘʪ ʙʝʢʽʪʫ ʩʠʷץʪʳ ᴅʜʽʩʪʝʨ ʰʘʙʫʳʣ 

ʳץʪʠʤʘʣʜʳסʳʥ ʘʟʘʡʪʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ץʦʣʜʘʥʙʘʥʳ ʫʘץʳʪʳʣʳ ʞʘשʘʨʪʫ ʦʩʘʣʜʳץʪʘʨʜʳ ʞʘʙʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʂᴇʧץʘʙʘʪʪʳ ץʦʨסʘʥʳʩ ʢʝʣʝʩʽ ʜʝשʛʝʡʣʝʨʜʽ ץʘʤʪʫʳ ʪʠʽʩ: 

1. ʧʘʡʜʘʣʘʥʫʰʳʥʳ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ; 

 ;ʳ ʩʝʥʽʤʜʽʣʽʛʽʥ ʪʝʢʩʝʨʫסʨʳʣײץ .2

3. ʙʘʡʣʘʥʳʩ ʘʨʥʘʩʳʥ ʰʠʬʨʣʘʫ; 

4. ʪʨʘʥʟʘʢʮʠʷ ʢʦʥʪʝʢʩʪʽʥ ʙʘסʘʣʘʫ; 

5. ʤʽʥʝʟ-ײץʣʳץʪʳץ ʘʥʦʤʘʣʠʷʥʳ ʘʥʳץʪʘʫ; 

 ;ʘʩʳʥ ʞʫʨʥʘʣʜʘʫ ʞᴅʥʝ ʪʘʣʜʘʫסʠץʘʫʽʧʩʽʟʜʽʢ ʦץ .6

7. ʠʥʮʠʜʝʥʪʢʝ ʞʝʜʝʣ ʜʝʥ ץʦʶ. 

ʆʩʳ ʜʝשʛʝʡʣʝʨ ʙʽʨ-ʙʽʨʽʥ ʪʦʣʳץʪʳʨסʘʥʜʘ סʘʥʘ ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʽץ שʘʫʽʧʩʽʟʜʽʛʽ ʞװʡʝʣʽ 

ʩʠʧʘʪ ʘʣʘʜʳ. 

 

 ʤʢʽʥʜʽʢʪʝʨʽװʦʣʜʘʥʙʘʣʳ ʽʩʢʝ ʘʩʳʨʫ ʤץ ʘʨʞʳ ʩʝʢʪʦʨʳʥʜʘץ ʳסʩʪʘʥʜʘץʘʟʘפ .6
 .ʝʥʜʽ שʥʜʝʣʽʢʪʽ ᴇʤʽʨʽʥʝ ʪʝʨʝװʢ שʪʳץʘʨʞʳ ʩʝʨʚʠʩʪʝʨʽ ʭʘʣʳץ ץʩʪʘʥʜʘ ʮʠʬʨʣʳץʘʟʘפ

ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʘʨץʳʣʳ ʪᴇʣʝʤ ʞʘʩʘʫ, ʘʫʜʘʨʳʤ ʞװʨʛʽʟʫ ʞᴅʥʝ ʦʥʣʘʡʥ ץʳʟʤʝʪ ʘʣʫ ץʘʣʳʧʪʳ 

ʪᴅʞʽʨʠʙʝʛʝ ʘʡʥʘʣʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ ץʘʨʞʳ ײʡʳʤʜʘʨʳ װʰʽʥ ʥʝʛʽʟʛʽ ʤʽʥʜʝʪ ï ʩʝʨʚʠʩʪʽש 

ʳסשʘʡʣʳʣʳסʳʥ ʩʘץʪʘʡ ʦʪʳʨʳʧ, ʘʣʘʷץʪʳץ ʪᴅʫʝʢʝʣʽʥ ʪᴇʤʝʥʜʝʪʫ. ɹײʣ ʤʽʥʜʝʪʪʽ ʰʝʰʫʜʝ ʙʘʥʢʪʝʨ, 

ʨʝʪʪʝʫʰʽʣʝʨ, ץײץʳץ ץʦʨסʘʫ ʦʨʛʘʥʜʘʨʳ ʞᴅʥʝ ʙʘʡʣʘʥʳʩ ʦʧʝʨʘʪʦʨʣʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʘץʧʘʨʘʪ ʘʣʤʘʩʫ 

ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

 ʤᴅʥʜʽװʜʘʤʫʳ ʢ שʘʥ ʪʝʪʽʢʪʝʨʜʽסʪʘʥʜʳʨʳʣץʘʨʩʳ ʦʨʪʘʣʳץ ʘץץʪʳץʘʣʘʷ ץʘʨʞʳʣʳפ

ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʞʳʣʜʘʤ ʪʽʨʢʝʫʛʝ, ʙʘʥʢʪʝʨ ʘʨʘʩʳʥʜʘ ʘץʧʘʨʘʪ ʘʣʤʘʩʫסʘ ʞᴅʥʝ ʢʣʠʝʥʪ ץʘʨʘʞʘʪʳʥ 

ʩʘץʪʘʧ ץʘʣʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʄײʥʜʘʡ ʤʦʜʝʣʴ ʞʝʢʝ ʙʘʥʢʪʽש ʽʰʢʽ ץʘʫʽʧʩʽʟʜʽʛʽʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʙװʢʽʣ 

 ʢᴇʙʽʥʝʩʝ ʙʽʨ ץʪʳץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʝʙʝʙʽ ʘʣʘʷװʛʝʡʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʫʛʝ ʤשʡʝʩʽ ʜʝװʘʨʞʳ ʵʢʦʞץ

ʙʘʥʢʪʝʥ ʝʢʽʥʰʽ ʙʘʥʢʢʝ, ʙʽʨ ʘʨʥʘʜʘʥ ʙʘʩץʘ ʘʨʥʘסʘ ʞʳʣʜʘʤ ʘʫʳʩʳʧ ʦʪʳʨʘʜʳ. 

 ʳʟʳשʤʘ ץʧʨʘʢʪʠʢʘʣʳ שʘʥʘʣʠʪʠʢʘʩʳʥ ʝʥʛʽʟʫʜʽ ץʣʳײץ-ʰʽʥ ʤʽʥʝʟװ ʩʪʘʥ ʙʘʥʢʪʝʨʽץʘʟʘפ

ʞʦסʘʨʳ. ʂʣʠʝʥʪʪʝʨʜʽש ʦʧʝʨʘʮʠʷʣʳװ ץʣʛʽʣʝʨʽ, ײץʨʳʣסʳ ʜʝʨʝʢʪʝʨʽ, ʪᴇʣʝʤ ʘʨʥʘʣʘʨʳ ʞᴅʥʝ 

ʪʨʘʥʟʘʢʮʠʷ ʪʘʨʠʭʳ ʥʝʛʽʟʽʥʜʝ ʪᴅʫʝʢʝʣʜʽ ʙʘסʘʣʘʫ ʘʣʘʷץʪʳץʪʳ ʝʨʪʝ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹʽʨʘץ ʙײʣ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʜʝʨʙʝʩ ʜʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫ, ʙʘʥʢʪʽʢ ײץʧʠʷ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ 

 .ʪʘʣʫʳ ʪʠʽʩץʩʘ שʘʪʘץ ʘʫʽʧʩʽʟʜʽʢ ʪʘʣʘʧʪʘʨʳץ

 .ʪʘʫʳ ʢʝʨʝʢץʘʨʳ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʘʥʳסʛʝʡʜʝ ʙʘʥʢʪʝʨ ʘʣʜʳʤʝʥ ʪᴅʫʝʢʝʣʽ ʞʦשʦʣʜʘʥʙʘʣʳ ʜʝפ

ʄʳʩʘʣʳ, ʞʘשʘ ʘʣʫʰʳסʘ ʽʨʽ ʩʦʤʘ ʘʫʜʘʨʫ, ץʳʩץʘ ʫʘץʳʪ ʽʰʽʥʜʝ ʙʽʨʥʝʰʝ ʦʧʝʨʘʮʠʷ ʞʘʩʘʫ, ʞʘשʘ 

 ʳʥʘʥץʣײץ-ᴅʜʝʪʪʝʛʽ ʤʽʥʝʟ שʳʜʘʥ ʢʽʨʫ, ʰʝʪʝʣʜʽʢ IP-ʤʝʢʝʥʞʘʡʜʘʥ ʘʚʪʦʨʠʟʘʮʠʷ, ʢʣʠʝʥʪʪʽסʨʳʣײץ

ʢװʨʪ ʘʫʳʪץʫ ʩʠʷץʪʳ ʙʝʣʛʽʣʝʨ ץʦʩʳʤʰʘ ʙʘץʳʣʘʫסʘ ʘʣʳʥʫʳ ʤװʤʢʽʥ. ʆʩʳ ʙʝʣʛʽʣʝʨ ʤʦʜʝʣʴʛʝ 

ʝʥʛʽʟʽʣʽʧ, ᴅʨ ʦʧʝʨʘʮʠʷסʘ ʪᴅʫʝʢʝʣ ʙʘʣʳʥ ʝʩʝʧʪʝʫ ײʩʳʥʳʣʘʜʳ. 

ʊʘסʳ ʙʽʨ ʤʘשʳʟʜʳ ʙʘסʳʪ ï ʢʣʠʝʥʪʪʽ ʦץʳʪʫ. ʊʽʧʪʽ ʝש ʤʳץʪʳ ʪʝʭʥʠʢʘʣʳץ ʞװʡʝ ʧʘʡʜʘʣʘʥʫʰʳ 

ʙʽʨ ʨʝʪʪʽʢ ʢʦʜʪʳ ᴇʟʽ ʘʡʪʳʧ ʙʝʨʩʝ ʥʝʤʝʩʝ ʞʘʣסʘʥ ץʦʩʳʤʰʘʥʳ ᴇʟ ʝʨʢʽʤʝʥ ʦʨʥʘʪʩʘ, ʪʦʣʳץ ʥᴅʪʠʞʝ 

ʙʝʨʤʝʫʽ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ ʙʘʥʢʪʝʨ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ ʽʰʽʥʜʝ ץʳʩץʘ ʝʩʢʝʨʪʫʣʝʨ, ʬʠʰʠʥʛʢʝ 
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 ץʘʫʣʳץʩײʪʳ ʥץʜʘʡʜʘ ʥʘסʘʥ ʞʘסʤᴅʥʜʽ ʦʧʝʨʘʮʠʷ ʙʦʣװʘʫʽʧʩʽʟʜʽʢ ʪʝʩʪʪʝʨʽ ʞᴅʥʝ ʢץ ,ʝʩʪʝʨשʘʨʩʳ ʢʝץ

ʙʝʨʫʽ ץʘʞʝʪ. 

 :ʳʪʪʘʨ ᴇʟʝʢʪʽסʰʽʥ ʢʝʣʝʩʽ ʙʘװ ʘʨʞʳ ʩʝʢʪʦʨʳʥʜʘ ʽʩʢʝ ʘʩʳʨʫץ ץʩʪʘʥʜʳץʘʟʘפ

- ʘʥʪʠʬʨʦʜ ʦʨʪʘʣʳסʳʤʝʥ ʜʝʨʝʢʪʝʨ ʘʣʤʘʩʫʜʳ ʢװʰʝʡʪʫ; 

- ʙʘʥʢʪʝʨ ʘʨʘʩʳʥʜʘ ʢװʤᴅʥʜʽ ʘʣʫʰʳʣʘʨ ʤʝʥ ʜʨʦʧʧʝʨʣʽʢ ʰʦʪʪʘʨ ʙʦʡʳʥʰʘ ʞʝʜʝʣ ʝʩʢʝʨʪʫ 

ʞװʡʝʩʽʥ ʜʘʤʳʪʫ; 

- ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʘ ʪᴅʫʝʢʝʣʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʥʳ ʝʥʛʽʟʫ; 

- ʢʣʠʝʥʪʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʤᴅʜʝʥʠʝʪʽʥ ʘʨʪʪʳʨʫ; 

- ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʤʦʜʝʣʴʜʝʨʽʥʽש ʜᴅʣʜʽʛʽʥ ʪײʨʘץʪʳ ʪʝʢʩʝʨʫ; 

- ʠʥʮʠʜʝʥʪʪʝʥ ʢʝʡʽʥʛʽ ʪʘʣʜʘʫ ʤʝʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʨᴅʩʽʤʜʝʨʽʥ ʥʘץʪʳ ʨʝʛʣʘʤʝʥʪʪʝʫ. 

ʆʩʳ ʰʘʨʘʣʘʨ ʙʽʨʽʢʢʝʥ ʞʘסʜʘʡʜʘ ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʝʛʽ ʘʣʘʷץʪʳץץʘ ץʘʨʩʳ ץʦʨסʘʥʳʩ ʪʝʢ 

ʞʝʢʝ ʙʘʥʢʪʽש ʝʤʝʩ, ʙװʢʽʣ ײʣʪʪʳץ ʪᴇʣʝʤ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʪײʨʘץʪʳʣʳסʳʥ ʢװʰʝʡʪʝʜʽ. 

 

 :ʩʳʥʳʩʪʘʨײ ʦʨʳʪʳʥʜʳ ʤʝʥפ
ʄʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʽש ʜʘʤʫʳ ץʘʨʞʳ ץʳʟʤʝʪʪʝʨʽʥ ʞʳʣʜʘʤ, ʳסשʘʡʣʳ ʞᴅʥʝ ץʦʣʞʝʪʽʤʜʽ ʝʪʪʽ. 

ɸʣʘʡʜʘ ʮʠʬʨʣʳץ ʦʨʪʘʜʘ ץʘʫʽʧʪʝʨ ʜʝ ʢװʨʜʝʣʝʥʽʧ, ʘʣʘʷץʪʳץ ʩʭʝʤʘʣʘʨʳ ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʘʪʘʨ ץʦʣʜʘʥʘʪʳʥ ʜʝשʛʝʡʛʝ ʞʝʪʪʽ. ʉʦʥʜʳץʪʘʥ ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛ 

 ʘʟʽʨʛʽפ .ʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞʝʪʢʽʣʽʢʩʽʟץ ʳʣʳץʘʫʽʧʩʽʟʜʽʛʽʥ ʪʝʢ ʧʘʨʦʣʴ, SMS-ʢʦʜ ʥʝʤʝʩʝ ʘʥʪʠʚʠʨʫʩ ʘʨץ

ʢʝʟʝשʜʝ ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʩʽ ʧʘʡʜʘʣʘʥʫʰʳ ᴅʨʝʢʝʪʽʥ, ײץʨʳʣסʳ ʩʝʥʽʤʜʽʣʽʛʽʥ, ʪʨʘʥʟʘʢʮʠʷ ʢʦʥʪʝʢʩʪʽʥ 

ʞᴅʥʝ ʪᴅʫʝʢʝʣ ʜʠʥʘʤʠʢʘʩʳʥ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫʳ ʪʠʽʩ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʤʽʥʝʟ-ײץʣʳץ ʘʥʘʣʠʪʠʢʘʩʳ ʦʩʳ ʤʽʥʜʝʪʪʽ ʰʝʰʫʜʝ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ. ʆʣʘʨ װʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʧ, ץʘʣʳʧʪʳ ᴅʨʝʢʝʪʪʝʥ ʘʫʳʪץʫʜʳ ʘʥʳץʪʘʫסʘ, 

ʢװʤᴅʥʜʽ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʝʨʪʝ ʙʝʣʛʽʣʝʫʛʝ ʞᴅʥʝ ʙʘʥʢʪʽץ שʘʫʽʧʩʽʟʜʽʢ ץʳʟʤʝʪʽʥʝ ʞʝʜʝʣ ʰʝʰʽʤ 

 ,ʡʝʣʝʨʽʥ ʘʣʤʘʩʪʳʨʤʘʡʜʳװʨʣʽ ʝʨʝʞʝʣʽʢ ʘʥʪʠʬʨʦʜ ʞװʥʜʘʡ ʪᴅʩʽʣ ʜᴅʩʪײʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʄסʘʙʳʣʜʘʫץ

ʢʝʨʽʩʽʥʰʝ ʦʣʘʨʜʳ ʪʦʣʳץʪʳʨʳʧ, ץʦʨסʘʥʳʩ ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʰʝʰʽʤʜʝʨ ʧʘʡʜʘʣʘʥʫʰʳ ʤᴅʜʝʥʠʝʪʽʤʝʥ ץʘʪʘʨ ʞװʨʫʽ ץʘʞʝʪ. 

ʂʣʠʝʥʪ ʬʠʰʠʥʛ ʙʝʣʛʽʣʝʨʽʥ ʘʞʳʨʘʪʘ ʘʣʤʘʩʘ, ʞʘʣסʘʥ ץʦשʳʨʘʫסʘ ʩʝʥʩʝ ʥʝʤʝʩʝ ʢװʤᴅʥʜʽ 

 ʘʫʽʧʩʽʟʜʽʢץ ץʧʘʨʘʪʪʳץʘʥʳʩʳ ᴅʣʩʽʨʝʡʜʽ. ʉʦʣ ʩʝʙʝʧʪʽ ʘסʦʨץ שʡʝʩʽʥʽװʦʩʳʤʰʘʥʳ ʦʨʥʘʪʩʘ, ʙʘʥʢ ʞץ

ʤᴅʜʝʥʠʝʪʽ, ʪװʩʽʥʜʽʨʫ ʞײʤʳʩʪʘʨʳ ʞᴅʥʝ ʥʘץʪʳ ʝʩʢʝʨʪʫʣʝʨ ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש 

ʤʘשʳʟʜʳ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʝʛʽ ʘʣʘʷץʪʳץץʘ ץʘʨʩʳ ʪʠʽʤʜʽ ץʦʨסʘʥʳʩ ʢᴇʧץʘʙʘʪʪʳ 

ʤʦʜʝʣʴʛʝ ʥʝʛʽʟʜʝʣʫʽ ʢʝʨʝʢ. ɹײʣ ʤʦʜʝʣʴʜʝ ʪʝʭʥʠʢʘʣʳץ ץʦʨסʘʥʳʩ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, ʤʽʥʝʟ-

 ʞʘʫʘʧʪʳ ᴅʨʝʢʝʪʽ ᴇʟʘʨʘ שʩʘʷʩʘʪ, ʨʝʪʪʝʫʰʽ ʪʘʣʘʧʪʘʨ ʞᴅʥʝ ʢʣʠʝʥʪʪʽ ץʡʳʤʜʳײ ,ʳʣʘʫץʙʘ ץʪʳץʣʳײץ

ʙʘʡʣʘʥʳʩʪʘ ʽʩʢʝ ʘʩʫʳ ʪʠʽʩ. ɼᴅʣ ʦʩʳʥʜʘʡ ʢʝʰʝʥʜʽ ʪᴅʩʽʣ ץʘʨʞʳ ʩʝʢʪʦʨʳʥʜʘסʳ ʮʠʬʨʣʳץ 

ʩʝʥʽʤʜʽʣʽʢʪʽ ײʟʘץ ʤʝʨʟʽʤʜʝ ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 :ʩʳʥʳʩʪʘʨױ

1. ʊᴅʫʝʢʝʣʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʥʳ ʝʥʛʽʟʫ; 

ʊᴅʫʝʢʝʣʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ᴅʨ ʦʧʝʨʘʮʠʷʥʳש ʞʘסʜʘʡʳʥ ʞʝʢʝ ʙʘסʘʣʘʧ, ץʘʫʽʧ 

ʜʝשʛʝʡʽʥʝ ץʘʨʘʡ ץʦʩʳʤʰʘ ʪʝʢʩʝʨʫ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ᴅʜʽʩ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʢװʰʝʡʪʽʧ, 

 .ʘ ʢᴇʤʝʢʪʝʩʝʜʽסʢʝʜʝʨʛʽ ʞʘʩʘʤʘʫ ץʘʨʘʧʘʡʳʤ ʦʧʝʨʘʮʠʷʣʘʨʜʘ ʢʣʠʝʥʪʢʝ ʘʨʪʳץ

2. ʄʽʥʝʟ-ײץʣʳץ ʘʥʘʣʠʪʠʢʘʩʳʥ ʘʥʪʠʬʨʦʜ ʞװʡʝʣʝʨʽʤʝʥ ʙʽʨʽʢʪʽʨʫ; 

ʇʘʡʜʘʣʘʥʫʰʳʥʳץ שʘʣʳʧʪʳ ᴅʨʝʢʝʪ װʣʛʽʩʽʥ ʪʘʣʜʘʫ ʞʘשʘ ײץʨʳʣסʳʜʘʥ ʢʽʨʫ, ʝʨʝʢʰʝ 

ʫʘץʳʪʪʘסʳ ʙʝʣʩʝʥʜʽʣʽʢ, ʢװʤᴅʥʜʽ ʘʣʫʰʳסʘ ʘʫʜʘʨʳʤ ʞᴅʥʝ ʦʧʝʨʘʮʠʷ ʩʦʤʘʩʳʥʳש ʢװʨʪ ᴇʟʛʝʨʫʽ 

ʩʠʷץʪʳ ʙʝʣʛʽʣʝʨʜʽ ʝʨʪʝ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʪᴅʩʽʣ ʘʣʘʷץʪʳץʪʳ ʦʧʝʨʘʮʠʷ ʘʷץʪʘʣסʘʥסʘ 

ʜʝʡʽʥ ʪʦץʪʘʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

3. ʂʣʠʝʥʪʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʪײʨʘץʪʳ ץʘʫʽʧʩʽʟʜʽʢ ʦץʳʪʫʳʥ ʞװʨʛʽʟʫ; 

ɹʘʥʢ ץʦʩʳʤʰʘʣʘʨʳʥʜʘ ץʳʩץʘ ʥײʩץʘʫʣʳץʪʘʨ, ʬʠʰʠʥʛʢʝ ץʘʨʩʳ ʝʩʢʝʨʪʫʣʝʨ, ʞʘʣסʘʥ 

 ʪʳץʨʘײʝʩʪʝʨ ʪשʦʣʜʘʥʫ ʙʦʡʳʥʰʘ ʢʝץ ʘʫʽʧʩʽʟ ʧʘʨʦʣʴץ ʳʨʘʫʣʘʨ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʤʘʣʘʨ ʞᴅʥʝשʦץ

ʪװʨʜʝ ʢᴇʨʩʝʪʽʣʫʽ ʪʠʽʩ. ʄײʥʜʘʡ ʰʘʨʘʣʘʨ ʘʜʘʤ ʬʘʢʪʦʨʳʥʳש ᴅʩʝʨʽʥ ʘʟʘʡʪʘʜʳ. 

4. ɹʠʦʤʝʪʨʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫ ʪʘʣʘʧʪʘʨʳʥ ʢװʰʝʡʪʫ; 
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ɹʠʦʤʝʪʨʠʷ ץʘʫʽʧʩʽʟ ᴅʨʽ ʳסשʘʡʣʳ ʙʦʣסʘʥʳʤʝʥ, ʦʥʳ ʩʘץʪʘʫ ʝʨʝʢʰʝ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʪʘʣʘʧ 

ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʙʠʦʤʝʪʨʠʷʣʳץ ʜʝʨʝʢʪʝʨ ץʦʨסʘʣסʘʥ ʰʘʙʣʦʥ ʨʝʪʽʥʜʝ ᴇשʜʝʣʽʧ, ʰʠʬʨʣʘʫ ʞᴅʥʝ 

ʣʦʢʘʣʜʳ ʩʘץʪʘʫ ץʘסʠʜʘʪʪʘʨʳ ʩʘץʪʘʣʫʳ ʢʝʨʝʢ. 

5. ɹʘʥʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʞʝʜʝʣ ʘץʧʘʨʘʪ ʘʣʤʘʩʫʜʳ ʜʘʤʳʪʫ; 

ɸʣʘʷץʪʳץ ʩʭʝʤʘʣʘʨʳ ʙʽʨ ײʡʳʤʤʝʥ ʰʝʢʪʝʣʤʝʡʜʽ. ʉʦʥʜʳץʪʘʥ ʢװʤᴅʥʜʽ ʪʨʘʥʟʘʢʮʠʷʣʘʨ, 

ʜʨʦʧʧʝʨʣʽʢ ʰʦʪʪʘʨ, ʞʘʣסʘʥ ʘʣʫʰʳʣʘʨ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʠʥʞʝʥʝʨʠʷ ʩʮʝʥʘʨʠʡʣʝʨʽ ʙʦʡʳʥʰʘ 

ʙʘʥʢʪʝʨ ʤʝʥ ʫᴅʢʽʣʝʪʪʽ ʦʨʛʘʥʜʘʨ ʘʨʘʩʳʥʜʘ ʞʝʜʝʣ ʘץʧʘʨʘʪ ʘʣʤʘʩʫ ʪʝʪʽʢʪʝʨʽ ʤʘשʳʟʜʳ. 

6. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʤʦʜʝʣʴʜʝʨʽʥ ʪײʨʘץʪʳ ʘʫʜʠʪʪʝʥ ᴇʪʢʽʟʫ; 

ɸʣʛʦʨʠʪʤʜʝʨʜʽש ʜᴅʣʜʽʛʽ ʫʘץʳʪ ᴇʪʝ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ ʤʦʜʝʣʴʜʝʨ ʞʘʣסʘʥ 

ʧʦʟʠʪʠʚʪʝʨ, ʘʥʳץʪʘʣסʘʥ ʘʣʘʷץʪʳץ ʩʘʥʳ, ʪʦץʪʘʪʳʣסʘʥ ʰʳסʳʥ ʢᴇʣʝʤʽ ʞᴅʥʝ ʢʣʠʝʥʪ ʰʘסʳʤʜʘʨʳ 

ʩʠʷץʪʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʪײʨʘץʪʳ ʙʘסʘʣʘʥʫʳ ʪʠʽʩ. 

ʇʨʘʢʪʠʢʘʣʳץ ʽʩʢʝ ʘʩʳʨʫ ʙʘʨʳʩʳʥʜʘ ץʘʫʽʧʩʽʟʜʽʢ ʘʨʭʠʪʝʢʪʫʨʘʩʳ ʙʘʨʣʳץ ʘʨʥʘʥʳ ץʘʤʪʫʳ 

ʢʝʨʝʢ. ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ, ʚʝʙ-ʙʘʥʢʠʥʛ, call-center, ʙʘʥʢʦʤʘʪ, ʪᴇʣʝʤ ʪʝʨʤʠʥʘʣʳ ʞᴅʥʝ ʩʝʨʽʢʪʝʩ 

ʩʝʨʚʠʩʪʝʨ ʙʽʨʜʝʡ ץʘʫʽʧʩʽʟʜʽʢ ʩʘʷʩʘʪʳʥʘ ʙʘסʳʥʫʳ ʪʠʽʩ. ɽʛʝʨ ʙʽʨ ʘʨʥʘ ᴅʣʩʽʟ ʙʦʣʩʘ, ʰʘʙʫʳʣʜʘʫʰʳ 

ʜᴅʣ ʩʦʣ ᴅʣʩʽʟ ʙʫʳʥʜʳ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛʪʝʛʽ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ װʟʜʽʢʩʽʟ ʜʘʤʳʧ ʦʪʳʨʘʪʳʥ ʧʨʦʮʝʩʩ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫʳ ץʘʞʝʪ. ʆʥʳש ʪʠʽʤʜʽʣʽʛʽ ʙʽʨ ʨʝʪʪʽʢ ʪʝʭʥʠʢʘʣʳץ ʞʘשʘʨʪʫʤʝʥ ʝʤʝʩ, ʪײʨʘץʪʳ 

ʤʦʥʠʪʦʨʠʥʛ, ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪʘʣʜʘʫ, ʧʘʡʜʘʣʘʥʫʰʳ ʤᴅʜʝʥʠʝʪʽ ʞᴅʥʝ ײʡʳʤʜʳץ ʜʘʡʳʥʜʳץ 

ʘʨץʳʣʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. 

 

ʇɸʁɼɸʃɸʅʓʃנɸʅ ᴄɼɽɹʀɽʊʊɽʈ ʊɯɿɯʄɯ 
 ɹʘʥʢ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʪʝʨ ʤʝʥ ʤʦʙʠʣʴʜʽ ץʣʪʪʳױ .ɹʘʥʢʽ ץʣʪʪʳױ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ .1

 .ʭʘʙʘʨʣʘʤʘ, 2025 ץʧʘʨʘʪʪʳץʘʫʽʧʩʽʟ ʧʘʡʜʘʣʘʥʫ ʪʫʨʘʣʳ ʘץ ʦʩʳʤʰʘʣʘʨʜʳץ

 ʘʨʩʳץ ʘץʳʣʤʳʩץʢʠʙʝʨ שʪʳץɹʘʥʢʽ. ɸʥʪʠʬʨʦʜ-ʦʨʪʘʣʳ ץʣʪʪʳױ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ .2

ʢװʨʝʩ ʞᴇʥʽʥʜʝʛʽ ʘץʧʘʨʘʪʪʳץ ʤʘʪʝʨʠʘʣʳ, 2025. 
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Abstract 

Waldorf education which was founded by Rudolf Steiner in 1919 has become a world-renowned 

holistic early childhood education model and is increasingly practiced in China in the last 20 years. 

Being an educational paradigm of Western origin, its localization in the Chinese setting is fraught with 

various challenges due to cultural discrepancies, mainstream educational frameworks, parents 

academic anxiety, and policy limitations. This paper uses the systematic literature review approach, 

where it sorts through high quality academic articles related to the localization of Waldorf education 

after 2021 and applies practical case studies of Waldorf kindergartens in China. It arranges the present 

state of localization of Waldorf early childhood education, identifies the main issues experienced 

during practicing, and suggests optimizing, context-specific practice directions. The research indicates 

that Waldorf education in China has developed initial localized practice models in terms of institution 

operation, integration of curricula, teacher training, and home-community collaboration, however, it is 

still characterized by structural and practical barriers. In order to realize high quality sustainable 

development, Waldorf education in China should follow the principle of integrating its fundamental 

educational values and local cultural environment and develop a standardized localized teacher 

training program, enhance the concept of home-community co-construction, and facilitate 

supplementary communication with mainstream pre-school education to maximize its distinctive 

contribution to the overall development of children. 

Keywords: Waldorf Education; Early Childhood Education; Localization Practice; Holistic 

Development; Educational Cultural Adaptation 

 

1. Introduction 

In the context of the diversified development of global early childhood education, the 

conventional academic oriented pre-school education model was criticized by many people and there 

was increased emphasis on the holistic development of the body, mind, and spirit of children. Waldorf 

education or Steiner education is an educational system that follows the teachings of anthroposophy of 

Rudolf Steiner, where the main aim is to enable the balanced development of the will, feelings and 

thoughts of children (Nielsen, 2022). The model has been popularized to over 60 countries since the 

first Waldorf school was founded in Germany in 1919 with over 10,000 schools in the world and it has 

become one of the most effective non-traditional education systems in the world. 

The introduction of Waldorf education in China occurred in the late 1990s and the first official 

Waldorf school was founded in Chengdu in 2004. With over 20 years of development, there are 

currently over 300 Waldorf kindergartens and other institutions in China, which are located in the first 

tier cities as well as second and third tier cities, and also in rural areas (Li and Chen, 2021). 

Nevertheless, Waldorf education as an educational model based on the Western cultural and 

philosophical heritage has no straightforward localization in China because it is more of an adaptive 

transformation that involves both Chinese cultural traditions, social context, educational policy and 

needs of the population in education. 
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The existing literature has already made a lot of discussion about the fundamental principles of 

Waldorf education and its usefulness in practice, however, there is no systemic classification and 

profound consideration of the ways of localization of this pedagogical system as practiced nowadays in 

China, particularly, the way it is studied alongside the most recent policy setting of early childhood 

education in China. Hence, this paper will cover the current situation, major issues, and optimal 

models of Waldorf education localization in modern Chinese early childhood education, which can be 

used as theoretical basis and practical recommendations to advance the highest quality of Waldorf 

education in China. 

 

2. Core Concepts of Waldorf Early Childhood Education 

The aim of clarifying the logic of localization practice is to initially understand the essential 

original ideas of Waldorf early childhood education as they form the foundation of localization 

adaptation and are the bottom line that should not be abandoned: 

1. Holistic Development of Body, Mind and SpiritThe fundamental aspect of Waldorf education 

is to develop the overall and balanced health of children in terms of their physical health, emotional 

health, mental thinking and spiritual development instead of purely concentrating on the academic 

intellectual development (Liu and Smith, 2021). This philosophy holds that early childhood is an 

important stage of the development of children personality, and education must take care of the entire 

personality, not just partial cognitive training. 

2. Child-Centered Developmental Stage TheoryAccording to the 7-year cycle theory of child 

development developed by Steiner, Waldorf education has a belief that the age between 0-7 is the early 

childhood stage and is the most important phase of the development of children willpower. At this 

stage, children are largely taught by imitation and free play as opposed to learning abstract academic 

knowledge indoctrination (Oberski, 2022). It is strongly against early advanced reading, writing and 

arithmetic training in early childhood because it will destroy the natural pace of development of 

children. 

3. Play as the Core of LearningWaldorf education is based on the idea that play is the work of 

young children and it supports unstructured and open play. It provides the children with natural, simple 

and unfinished toys (wood, stone, cloth), which inspire the child to imagine and create, instead of 

commercial toys with predetermined roles (Chen & Yang, 2024). 

4. Nature Immersion and Aesthetic EducationWaldorf education is based on a profound 

relationship between children and nature, with an organized daily outdoor program in the natural 

setting, and considers nature the best teacher of children. On the other hand, it enriches the feelings 

and minds of children by means of art, including the crafts, painting, music and theater, and develops 

childrens sense of aesthetics (Zhang and Henderson, 2023). 

5. Rhythmic and Ritualized Daily Life: Waldorf education is very concerned about having a 

consistent and predictable daily schedule, with specific work and rest times and recurring rituals 

(before meals, festivals), to assist children in developing a feeling of safety and organization and 

adapting to environmental changes in a healthy manner (Oberski, 2022). 

 

3. Current Status of Waldorf Education Localization Practice in Contemporary China 

Following over 20 years of discovery, it can be said that Chinese Waldorf education has 

developed an initial localized practice framework, which is expressed in four dimensions as follows: 

3.1 Institutional Practice: From First-Tier Cities to National Coverage 

The first Waldorf education in China was mostly found in the first tier cities including Beijing, 

Shanghai and Chengdu where it was of a small scale and limited audience. By now, Waldorf schools 

have spread to second- and third-tier cities as well as rural regions and created a national coverage 

pattern. There are currently over 300 Waldorf kindergartens in China, which may be classified as 

follows: the first type being a private kindergarten that adheres to the principles of Waldorf education 

entirely, and the second type being a general kindergarten that incorporates some aspects of Waldorf 

education to create classes or courses with characteristics (Li and Chen, 2021). 
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3.2 Curriculum Integration: Blending Core Concepts with Traditional Chinese Culture 

The essence of the entire practice is the curriculum localization. The majority of Waldorf 

kindergartens in China have incorporated the traditional Chinese culture in the Waldorf curriculum 

system, substituting Western-based festival topics and narrative materials with the Chinese 24 solar 

terms, traditional festivals (Spring Festival, Dragon Boat Festival, Mid-Autumn Festival), folk tales 

and traditional crafts (paper cutting, pottery, weaving), creating the Waldorf curriculum model with 

Chinese cultural features (Wang and Liu, 2022). Meanwhile, rural Waldorf kindergartens combine the 

local farming culture with the development of the planting and harvesting courses that are very similar 

to the main idea of Waldorf nature education (Zhang and Henderson, 2023). 

 

3.3 Teacher Training: Preliminary Formation of Localized Training System 

At the initial level, the Waldorf teachers in China were mostly based upon foreign training or 

overseas studies (with high costs and low volumes). In more recent years, local institutions like the 

Chengdu Waldorf School and Beijing Waldorf Education Research Center started offering systematic 

localized teacher training courses, which combine Chinese traditional culture, local policies pertaining 

to preschool education and Western Waldorf training content, and has since trained numerous local 

Waldorf teachers (Zhao and Evans, 2023). 

 

3.4 Home-Community Co-Construction: Formation of Stable Parental Communities 

The concept of Waldorf education is highly based on the involvement of both families and 

communities, which is clearly depicted in the localization process in China. The majority of the 

domestic Waldorf kindergartens have managed to develop a strong home-to-kindergarten relationship 

system where parents can learn more about Waldorf educational ideas and take part in kindergarten 

management and curriculum development as well as attending parent meetings, parent-child activities, 

festival events and volunteer work to create a regular community of parents (Brown and Li, 2021). 

 

4. Core Challenges in the Localization of Waldorf Education 

Even though there were preliminary successes in practice, localization of Waldorf education in 

China is still confronted with a variety of structural and practical issues: 

4.1 Conflict with Mainstream Education System and Parental Academic Anxiety 

Under the influence of the examination-focused educational system, many Chinese parents and 

kindergartens place high value on the transition of children to the primary school level and conduct 

precocious reading, writing, and arithmetic training in early childhood, which is directly contradictory 

to the central idea of Waldorf education that does not support academic indoctrination in early 

childhood (Liu and Smith, 2021). The parents of many of the children in Waldorf kindergartens are 

concerned about whether their children will be able to adjust to the pace of instruction in a 

conventional primary school and may even have to withdraw their children in Waldorf kindergartens to 

take part in transition training classes in the senior class, and this has an enormous effect on the 

continuity of Waldorf education practice. Simultaneously, the discrepancy between Waldorf education 

and the Chinese preschool education policies and norms exists as well (Wang and Guo, 2024). 

 

4.2 Insufficient Teacher Training and Uneven Professional Competence 

When compared to the developed model of teacher training in the West, the localized training 

system in China remains at its initial level. The majority of domestic Waldorf teacher training is non-

academic short-term training, which does not have a systematic long-term training structure. There are 

many teachers who only undergo short-term training and begin working as Waldorf educators, and 

their knowledge of the main ideas is not deep enough (Zhao and Evans, 2023). Moreover, the career 

growth direction of Waldorf teachers is ambiguous, and it is not related to the assessment system of the 

qualifications of preschool educators in the mainstream, which leads to unsteadiness of the teaching 

staff. 

4.3 Misunderstanding of Core Concepts and Formalized Practice 

During localization practice, most institutions and teachers have developed a one-sided view of 
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Waldorf education, leading to the issue of valuing form over connotation. Most kindergartens are just 

copying the outward appearance of Waldorf education, including the use of wooden toys, the layout of 

the classroom in a natural style and the celebration of a festival, without comprehending the 

fundamental concept that is the holistic development and respect of children development pace (Li and 

Chen, 2021). Meanwhile, some organisations mystify and elitize Waldorf education too much and raise 

the fees level, making it an elite form of education, which is contrary to the initial purpose of Waldorf 

education, available to all children. 

 

4.4 Cultural Adaptation Barriers Between Western Concepts and Chinese Context 

The basis of Waldorf education is on the background of Western culture and philosophy and thus 

there are some differences between it and the traditional culture in China, family values and social 

values. As an illustration, Waldorf education focuses on the freedom and natural growth of each child, 

whereas, traditional Chinese family culture focuses much more on collectivism, observance of rules 

and obedience to the elder generations, which leads to a kind of conflict between the two (Brown and 

Li, 2021). Besides, the anthroposophical theory underlying the Waldorf education is quite unknown to 

Chinese parents and teachers, who cannot really comprehend the essence of the Waldorf education and 

remain at surface level of imitation. 

 

5. Optimized Localization Practice Paths for Waldorf Education 

To address the aforementioned issues, this paper will suggest optimized practice paths to be 

followed in the high-quality localization of Waldorf education in China based on the central principles 

of Waldorf education and the real situation in Chinese early childhood education: 

5.1 Integrate Core Concepts with Local Educational Policies and Cultural Context 

The main focus of localization is the adaptive modification of concepts, not mere copying. One 

should start by identifying the compatibility between the main principles of the Waldorf education and 

the policies of Chinese preschool education, particularly the Guidelines on Learning and Development 

of 3-6-year-old children. The guideline focuses on what is referred to as the importance of play as the 

fundamental activity, encouraging the overall development of children and taking into consideration 

the individual child differences, which is very much in line with the fundamental tenets of Waldorf 

education (Wang and Guo, 2024). Nature education, aesthetic education and play-based learning, the 

benefits of Waldorf education can be incorporated in the curriculum system that meets the needs of the 

guideline, so that they can be complementary to the mainstream education system instead of being 

contrary to it. Secondly, it is important to closely incorporate the traditional Chinese culture into the 

curriculum system and create a Waldorf education model with the Chinese cultural features (Wang and 

Liu, 2022). 

 

5.2 Establish a Systematic and Standardized Localized Teacher Training System 

The high-quality teachers are the essence of the sustainable development of localization in 

Waldorf education. To start with, the training content should be better developed incorporating the 

essential elements of Waldorf education, anthroposophical background, curriculum development 

approaches, as well as Chinese traditional culture, preschool education policy and local practice so as 

not to replicate Western training content (Zhao and Evans, 2023). Secondly, there is a need to create a 

long-term systematic training program that would combine short-term training with long-term on-the-

job experience and guidance by tutors to assist teachers in developing a deep understanding of these 

concepts and enhance their practical skills. At the same time, the interaction between the training of 

Waldorf teachers and the mainstream preschool education teacher training system should be promoted 

and the career development path of Waldorf teachers needs to be improved. 

 

5.3 Promote Curriculum Integration with Local Life and Practical Scenarios 

The essence of Waldorf curriculum is that life is education, and the localized curriculum should 

be integrated with the local life and real-life situations of children. Localized curriculum content needs 

to be designed incorporating local natural environment, regional culture and lifestyle in order to allow 
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children to learn and grow in their familiar living environment (Zhang and Henderson, 2023). 

Meanwhile, it is essential to eliminate the misconception of the formalized practice, return to the 

conceptual basis of Waldorf education, and make the goal of all the curriculum design and organization 

of activities not to copy the external forms but to promote the holistic development of childrens body, 

mind and spirit. 

5.4 Strengthen Home-Community Co-Construction to Correct Public Misunderstandings 

As the population does not understand Waldorf education well, it is important to enhance home-

kindergarten partnership and community information. Firstly, it is important that a comprehensive 

home-kindergarten cooperation system is developed in order to assist parents in comprehending 

Waldorf education ideas in depth, reduce their concerns concerning the transition between kindergarten 

and primary school, and create an educational synergy (Brown and Li, 2021). Secondly, it is 

appropriate to enhance communication with communities and mainstream schools, popularize the 

fundamental principles and practical benefits of Waldorf education to people by holding lectures in the 

form of public welfare, open days and teaching and research, and clarify misconceptions. Meanwhile, 

it is important to increase the dialogue and interaction with the mainstream preschool education 

community and encourage the complementary integration of Waldorf education and mainstream 

preschool education. 

 

6. Conclusion and Reflection 

After over 20 years of its creation, the Waldorf education in China has become a kind of 

preliminary localized practice model that has reached some achievements in the area of institution 

functioning, the integration of the curriculum, teachers training, as well as cooperation between the 

home and kindergarten. Its fundamental principles of the whole-person development, games-based 

learning, nature immersion, and aesthetic nourishment have a significant reference value to address the 

bias towards primary school and utilitarianism in the present-day preschool education in China and 

offer innovative perspectives to the diversification of Chinese early childhood education. 

Simultaneously, we should also be aware of the fact that localization of Waldorf education in 

China still meets a lot of challenges. Localisation of Waldorf education is not a straightforward 

duplication of the Western model neither is it an all-out response to the local utilitarian educational 

demands but a creative localized adaptation based on the principle of adherence to the central ideas, to 

strike balance between Western educational principles and Chinese local cultural, social and 

educational requirements. 

The successful future development of Waldorf education in China will depend on the concerted 

actions of education professionals, researchers, parents and policymakers. It is essential to keep on 

developing localization practice, enhance the research base, and develop practical innovation, facilitate 

a complementary interaction of Waldorf education and the dominant preschool education in China, and 

effectively use its special value to encourage holistic, healthy and natural growth of children and add to 

the excellence-oriented advancement of early childhood education in China. 
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Abstract:  

        This article examines Ttri-Faceted approach to developing general English curriculum using 

artificial intelligence in higher education. The relevance of this research stems from the rapid 

development of digital educational technologies, the need to improve the quality of students' language 

training, and the introduction of personalized learning methods into the educational process. 

This paper analyzes modern approaches to English language curriculum design, the specifics of a 

communicative approach, and the pedagogical potential of artificial intelligence in adaptive learning. 

Particular attention is paid to the implementation of Ttri-Faceted approach, which involves interaction 

between the teacher, the student, and artificial intelligence technologies in the development and 

improvement of the curriculum. 

This article explores the potential of using AI tools to analyze students' educational needs, 

generate learning materials, structure learning content, and provide automated assessment and 

feedback. It notes that the use of artificial intelligence can increase the flexibility and effectiveness of 

curricula, enhance the practical focus of learning, and develop students' communicative skills. 

It is concluded that Ttri-Faceted approach to developing general English curriculum using 

artificial intelligence allows for the creation of conditions for a more effective organization of the 

educational process and the implementation of personalized learning in higher education. 

Keywords: artificial intelligence, general English, curriculum, three-pronged approach, adaptive 

learning, higher education, digitalization of education, communicative approach, personalization of 

learning. 

 

ɸʥʥʦʪʘʮʠʷ 

          ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʨʝʭʩʪʦʨʦʥʥʠʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ 

ʦʙʱʝʤʫ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʷʟʳʢʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʚʥʝʜʨʝʥʠʝʤ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. 

ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ 

ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ, ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʭʩʪʦʨʦʥʥʝʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ-ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ, ʛʝʥʝʨʘʮʠʠ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʛʠʙʢʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʫʩʠʣʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʪʨʝʭʩʪʦʨʦʥʥʠʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ 

ʦʙʱʝʤʫ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʫʩʣʦʚʠʷ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʦʙʱʠʡ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ, 

ʪʨʝʭʩʪʦʨʦʥʥʠʡ ʧʦʜʭʦʜ, ʘʜʘʧʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ. 

 

ɸשʜʘʪʧʘ 

ɹײʣ ʤʘץʘʣʘʜʘ ʞʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʞʘʣʧʳ ʘסʳʣʰʳʥ 

ʪʽʣʽ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ᴅʟʽʨʣʝʫʜʽװ שʰ ʙʘסʳʪʪʳ ʪᴅʩʽʣʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹײʣ ʟʝʨʪʪʝʫʜʽש ᴇʟʝʢʪʽʣʽʛʽ 

ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳʥʘʥ, ʩʪʫʜʝʥʪʪʝʨʜʽש ʪʽʣʜʽʢ ʜʘʡʳʥʜʳץ 

ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ ץʘʞʝʪʪʽʣʽʛʽʥʝʥ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʝ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ 

ʝʥʛʽʟʫʜʝʥ ʪʫʳʥʜʘʡʜʳ. 

ɹײʣ ʤʘץʘʣʘʜʘ ʘסʳʣʰʳʥ ʪʽʣʽ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ʞʦʙʘʣʘʫʜʳש ʟʘʤʘʥʘʫʠ ʪᴅʩʽʣʜʝʨʽ, 

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʪᴅʩʽʣʜʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ʙʝʡʽʤʜʝʣʛʽʰ ʦץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʘסʳ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪʪʽש ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʣʝʫʝʪʽ ʪʘʣʜʘʥʘʜʳ. ʆץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ᴅʟʽʨʣʝʫ ʤʝʥ ʞʝʪʽʣʜʽʨʫʜʝ 

ʤסײʘʣʽʤ, ʩʪʫʜʝʥʪ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ץʘʤʪʠʪʳʥ װʰ 

ʙʘסʳʪʪʳ ʪᴅʩʽʣʜʽ ʝʥʛʽʟʫʛʝ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ. 

ʄʘץʘʣʘʜʘ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʪʘʣʜʘʫ, ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʘʩʘʫ, ʦץʫ 

ʤʘʟʤײʥʳʥ ײץʨʳʣʳʤʜʘʫ, ᴇʥʽʤʜʽʣʽʢʪʽ ʙʘסʘʣʘʫʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʙʝʨʫ װʰʽʥ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ᴅʣʝʫʝʪʽ ʟʝʨʪʪʝʣʝʜʽ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ץʦʣʜʘʥʫ 

ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש ʠʢʝʤʜʽʣʽʛʽ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʦץʫʜʳש ʧʨʘʢʪʠʢʘʣʳץ ʙʘסʳʪʳʥ 

ʢװʰʝʡʪʫʛʝ ʞᴅʥʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ײץʟʳʨʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽ ʘʪʘʧ 

ᴇʪʽʣʝʜʽ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʞʘʣʧʳ ʘסʳʣʰʳʥ ʪʽʣʽ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ᴅʟʽʨʣʝʫʜʽש 

 ʘʨʳ ʙʽʣʽʤ ʙʝʨʫʜʝסʘ ʞᴅʥʝ ʞʦסʡʳʤʜʘʩʪʳʨʫײ ʳʪʪʳ ʪᴅʩʽʣʽ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ʪʠʽʤʜʽʨʝʢסʰ ʙʘװ

ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦץʳʪʫʜʳ ʝʥʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳסʘ ʢʝʣʜʽ. 

ʂʽʣʪ ʩᴇʟʜʝʨ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, ʞʘʣʧʳ ʘסʳʣʰʳʥ ʪʽʣʽ, ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳ, װʰ ʙʘסʳʪʪʳ 

ʪᴅʩʽʣ, ʙʝʡʽʤʜʝʣʛʽʰ ʦץʳʪʫ, ʞʦסʘʨʳ ʙʽʣʽʤ, ʙʽʣʽʤ ʙʝʨʫʜʽ ʮʠʬʨʣʘʥʜʳʨʫ, ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʪᴅʩʽʣ, 

ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦץʳʪʫ. 

 

Introduction  

The modern development of higher education is accompanied by the active integration of digital 

technologies into the educational process. In the context of digitalization, the need to improve foreign 

language teaching methods and update approaches to curriculum development is growing. This issue is 

particularly relevant in the field of English language teaching, as foreign language proficiency is 

becoming a key factor in students' academic mobility and professional competitiveness. 

One promising area for modernizing language education is the use of artificial intelligence. 

Modern AI tools enable the automation of language data processing, tailoring learning content to 

students' levels of proficiency, and creating individualized educational pathways. This paves the way 

for a transition from traditional, standardized programs to more flexible and adaptive learning models 

[1, p. 47]. 

Despite growing interest in the use of artificial intelligence in education, its pedagogically sound 

integration into the development of General English curriculum remains understudied. Most studies 

focus either on the technical characteristics of digital tools or on specific aspects of their application in 

teaching. However, the comprehensive use of artificial intelligence in the design of curriculum content, 

structure, and assessment systems requires further research. 

The aim of the article is to analyze the possibilities of using artificial intelligence in the 

development of general English language curricula in the higher education system and to substantiate 

the effectiveness of a three-stage approach to organizing this process. 

Main part  

Developing General English curriculum is a complex process of pedagogical design, including 

defining learning objectives and expected outcomes, selecting content, organizing learning activities, 

and developing an assessment system. In today's environment, the adaptability of curricula and their 

ability to address the educational needs of various student groups is increasingly important. 
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One of the most common approaches to teaching foreign languages is the communicative 

approach, which focuses on developing the ability to use the language in real-li fe situations. This 

approach places particular emphasis on developing speaking, listening, reading, and writing skills in 

practical language settings. Teaching materials are selected based on their communicative value and 

functional focus [ 2, p. 33]. 

The use of artificial intelligence allows for expanded capabilities in curriculum design. Modern 

digital tools can analyze student learning levels, identify common errors, generate adaptive 

assignments, and provide automated feedback. This makes it possible to create a more flexible learning 

model tailored to the individual needs of students. 

The study examines a three-step approach to developing General English language curricula 

using artificial intelligence. 

The first stage involves individualizing the learning content. This stage involves analyzing 

students' language proficiency, their educational needs, and their perception patterns. Using AI tools, 

adaptive learning materials of varying complexity are created to accommodate individual learning 

paths [3, p. 69]. 

The second stage involves structuring the educational content. Artificial intelligence is used to 

organize thematic modules, determine the sequence of study, and distribute the learning load. This 

takes into account the principles of logical sequence, communicative focus, and gradual increase in 

content complexity. 

The third stage involves developing a learning assessment system. The use of artificial 

intelligence enables automated analysis of student academic achievement, identifies language skill 

development trends, and provides formative assessment. The use of digital tools enhances the 

objectivity of assessment and allows for prompt adjustments to learning content. 

The practical application of artificial intelligence in curriculum development has demonstrated a 

number of positive results. Firstly, it increases student engagement in the educational process. 

Secondly, it ensures that the learning content is more closely matched to the students' level of 

preparation. Thirdly, the development of communication skills is enhanced through the use of adaptive 

assignments and interactive learning methods. 

At the same time, the use of artificial intelligence requires a pedagogically sound approach. 

Digital tools cannot completely replace teachers, as they define learning goals, select content, and 

provide methodological support for the educational process. Artificial intelligence acts as an auxiliary 

tool, expanding the possibilities of organizing learning [1, p. 69]. 

The diagnostic phase of the study formed the initial basis for the pilot study and aimed to 

determine the students' language proficiency, identify their educational needs, and analyze existing 

general English curriculums. This phase examined the structure and content of existing programs, the 

teaching and assessment methods used, and their compliance with modern language education 

requirements and the digitalization of learning. 

The aim of the study was to evaluate the effectiveness of a General English curriculum 

developed using artificial intelligence tools and Ttri-Faceted approach [4, p. 36]. 

In accordance with the objective, the following research tasks were defined: 

1. Determining the initial level of English proficiency of students. 

2. Identification of educational needs and typical language difficulties of students. 

3. Conducting a comparative analysis of the control and experimental groups. 

4. Assessing the impact of artificial intelligence tools on learning outcomes and student 

engagement. 

The study used methods of questionnaires, testing, pedagogical experiment, quantitative and 

comparative analysis of learning results. 

The pedagogical experiment was conducted at the Institute of Language and Literature of M. 

Kozybaev University over the course of one semester of the 2025ï2026 academic year. Twenty-four 

first-year students aged 18ï19 participated in the study. Participants were separated on two groups : 

¶ experimental group (12 students), in which training was carried out using artificial intelligence 

tools; 
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¶ control group (12 students) trained according to the traditional model. 

At the initial stage, English language proficiency was assessed using the CEFR scale. The results 

showed comparable levels of proficiency for students in both groups: five students in the experimental 

group and six in the control group achieved level A2, while seven and six students, respectively, 

achieved level B1. This confirmed the homogeneity of the sample and ensured the validity of the 

subsequent comparative analysis. 

To quantitatively characterize students' English proficiency, we analyzed test performance across 

key language skills. Reading, listening, speaking, and writing skills were assessed. This allowed us to 

determine not only the students' overall level of proficiency but also identify specific developmental 

characteristics of individual language skills. (Table 1) 

 

Table 1 ï Results of entrance testing by types of speech activity (average score) 

 

Indicator Control group Experimental group 

Reading 65.8 64.2 

Listening 63.9 63.5 

Speaking 64.3 63.7 

Letter 64.0 64.2 

Average score 64.5 63.9 

 

The results demonstrate comparable levels of development of all types of speech skills among 

students in the control and experimental groups. Scores for reading, listening, speaking, and writing 

are similar. No significant differences were identified. The final average scores are also virtually 

identical. This confirms the homogeneity of the sample at the initial stage of the study. Consequently, 

subsequent changes in learning outcomes can be interpreted as a consequence of the methodological 

approaches used, rather than initial differences in student proficiency. 

To more accurately interpret the survey results, the data were analyzed separately for the control 

and experimental groups. This allowed us to establish students' baseline attitudes before the 

experiment and confirm the comparability of the groups. The table presents the mean Likert scale 

scores (1-5), as well as the proportion of students who gave a positive assessment (4-5 points). This 

presentation enables quantitative and comparative analysis (Table 2, Figure 1). 

 

Table 2 ï Results of the student survey (by groups) 

 

Indicator CG (average 

score) 

CG (%) EG (average 

score) 

EG (%) 

Interest in 

learning English 

3.9 75 4.0 78 

Satisfaction with 

educational 

materials 

3.6 60 3.7 62 

Matching the 

pace of learning 

3.2 45 3.3 48 

The need for 

individualization 

of learning 

4.3 72 4.4 75 

Positive attitude 

towards digital 

technologies 

4.1 80 4.2 82 

Level of 

involvement 

3.9 68 4.0 70 
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Figure 1 ï Results of the student survey 

 

The survey results demonstrate comparable indicators in the control and experimental groups at 

the initial stage of the study. No significant differences were identified between the groups. This 

confirms their homogeneity in terms of their level of educational needs and perception of the learning 

process. Both groups demonstrated a high level of interest in learning English and a positive attitude 

toward the use of digital technologies. The most pronounced indicator is the need for individualized 

learning. However, the comparatively low values for the learning pace comparison indicator indicate 

certain limitations of the traditional model of organizing the learning process. The obtained results 

indicate a demand for a more flexible, adaptive curriculum. This justifies the feasibility of 

implementing artificial intelligence technologies and applying Ttri-Faceted approach. Further 

experimental learning [5, p. 89]. 

The results of the entrance testing in the experimental group were further processed using 

artificial intelligence tools. The analysis revealed typical language difficulties among students and 

identified the most problematic areas. It was found that a significant proportion of students 

experienced difficulties using past tenses and academic vocabulary. The summary of the analysis 

results is presented in Table 3. 

 

Table 3 ï Results of the analysis of language difficulties of students based on the results of the 

entrance testing 

 

Indicator CG (%) EG (%) 

Difficulties with past tenses 60 65 

Difficulties with academic 

vocabulary 

58 65 

Difficulties in listening 55 57 

Difficulty reading 50 52 

Difficulty speaking 62 64 

Difficulties in writing 59 61 
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Figure 2 ï Results of the analysis of language difficulties of students based on the results of the 

entrance testing 

 

The entrance test results were analyzed using artificial intelligence tools in both groups. This 

approach allowed us to systematize the data and identify the most common language difficulties 

encountered by students. It was found that the control and experimental groups exhibited similar 

problem areas. The most pronounced difficulties were associated with the use of past tenses in 

academic vocabulary, as well as speaking and writing. The use of artificial intelligence enabled more 

accurate processing of the results and allowed us to prioritize learning areas. The data obtained was 

used in further curriculum design and curriculum content determination. 

Thus, the diagnostic phase of the study provided a comprehensive assessment of the students' 

initial level of preparation and the specifics of their educational needs. It was established that the 

control and experimental groups were comparable in English proficiency and key learning process 

comprehension. An analysis of the questionnaire results using artificial intelligence tools identified 

typical language difficulties and clarified problem areas. The most significant difficulties related to 

grammatical aspects of academic vocabulary and productive speech activities. The data obtained 

served as the basis for justifying the need to adapt the curriculum and develop a subsequent formative 

stage using Ttri-Faceted approach and artificial intelligence technology. 

 

Conclusion 

Thus, the use of artificial intelligence in the development of general English curriculum is a 

promising direction for the development of modern language education. The integration of AI 

technologies facilitates the individualization of learning, improves the structure of curriculum, and 

increases the effectiveness of learning assessment. 

A three-stage approach, including content adaptation, structuring of educational materials, and 

organization of formative assessment, allows for a more flexible organization of the educational 

process and improves the quality of language training for students in the higher education system. 

The findings confirm the need for further research into the potential of artificial intelligence in 

the design of curricula and the development of adaptive models for teaching foreign languages in the 

context of digitalization of education. 
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ɺʃʀʗʅʀɽ ʉɸʄʆʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-ɼɽʗʊɽʃʔʅʆʉʊʅʆɻʆ ʇʆɼʍʆɼɸ ʅɸ 

ʋʈʆɺɽʅʔ ʉʌʆʈʄʀʈʆɺɸʅʅʆʉʊʀ ʄɽʊʆɼʆʃʆɻʀʏɽʉʂʀʍ ʋʄɽʅʀʁ 

ʐʂʆʃʔʅʀʂʆɺ ʇʈʀ ʀɿʋʏɽʅʀʀ ʍʀʄʀʀ ɺ 10 ʂʃɸʉʉɽ 

 

 

ʅʠʢʠʪʠʥʘ ʂʩʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

çɺʦʩʪʦʯʥʦ-ʢʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʉʘʨʩʝʥʘ ɸʤʘʥʞʦʣʦʚʘè ʥʝʢʦʤʤʝʨʯʝʩʢʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ 

 

ɸʥʥʦʪʘʮʠʷ: ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʭʠʤʠʠ ʚ 10 ʢʣʘʩʩʝ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʵʣʝʤʝʥʪʳ ʧʨʦʙʣʝʤʥʦʛʦ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʦʙʫʯʘʚʰʝʡʩʷ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʮʝʥʠʚʘʣʠʩʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʫ, ʚʳʜʚʠʛʘʪʴ ʠ ʦʙʦʩʥʦʚʳʚʘʪʴ ʛʠʧʦʪʝʟʳ, 

ʚʳʙʠʨʘʪʴ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʬʣʝʢʩʠʶ 

ʩʦʙʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʫʯʘʣʠʩʴ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ ʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʪʦʜʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʘʥʘʣʠʟʘ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʥʢʝʪʠʨʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: (ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 

ʫʤʝʥʠʷ, ʦʙʫʯʝʥʠʝ ʭʠʤʠʠ, ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʠ, ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʫʯʝʙʥʘʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʨʝʬʣʝʢʩʠʷ, ʧʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ). 

 

10-ʉʓʅʓʇʊɸ ʍʀʄʀʗʅʓ ʆפʓʇ-תʁʈɽʅʋ ʂɽɿɯʅɼɽ ʆפʋʐʓʃɸʈɼʓר 

ᴄɼɯʉʅɸʄɸʃʓפ ʐɽɹɽʈʃɯɻɯʅɯפ רɸʃʓʇʊɸʉʋ ɼɽרɻɽʁɯʅɽ ᴆɿɯʅɼɯʂ ױʁʓʄɼɸʉʊʓʈʋ-

 ᴄʉɽʈɯ רʓɿʄɽʊ ʊᴄʉɯʃɯʅɯפ

 

ɸʥʥʦʪʘʮʠʷ: ʙײʣ ʞײʤʳʩ 10-ʩʳʥʳʧʪʘ ʭʠʤʠʷʥʳ ʦץʳʧ-װʡʨʝʥʫ ʢʝʟʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש 

ᴅʜʽʩʥʘʤʘʣʳץ ʜʘסʜʳʣʘʨʳʥʳץ שʘʣʳʧʪʘʩʫ ʜʝשʛʝʡʽʥʝ ᴇʟʽʥ-ᴇʟʽ ײʡʳʤʜʘʩʪʳʨʫ-ᴅʨʝʢʝʪ ʪᴅʩʽʣʽʥʽש ᴅʩʝʨʽʥ 

ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ. ɿʝʨʪʪʝʫ ʰʝשʙʝʨʽʥʜʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘ ʦץʳʪʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ, ʦʥʜʘ ʧʨʦʙʣʝʤʘʣʳץ, ʟʝʨʪʪʝʫ ʞᴅʥʝ ʨʝʬʣʝʢʩʠʷʣʳץ ʦץʳʪʫ ʵʣʝʤʝʥʪʪʝʨʽ ʞᴅʥʝ 

ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ ʦץʳʪʳʣסʘʥ ʙʘץʳʣʘʫ ʪʦʙʳ ץʦʣʜʘʥʳʣʜʳ. ʕʢʩʧʝʨʠʤʝʥʪ ʙʘʨʳʩʳʥʜʘ 

ʦץʫʰʳʣʘʨʜʳש ʧʨʦʙʣʝʤʘʥʳ ʪײʞʳʨʳʤʜʘʫ, ʛʠʧʦʪʝʟʘʣʘʨʜʳ ײʩʳʥʫ ʞᴅʥʝ ʥʝʛʽʟʜʝʫ, ʰʝʰʫ ʪᴅʩʽʣʜʝʨʽʥ 

ʪʘשʜʘʫ, ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ ᴇʟ ץʳʟʤʝʪʽʥ ʨʝʬʣʝʢʩʠʷʣʘʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ ץʘʙʽʣʝʪʽ 

ʩʠʷץʪʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʘסʘʣʘʥʜʳ. פʦʩʳʤʰʘ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳ ʤʝʥ ʪʘʥʳʤʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʟʝʨʜʝʣʝʥʜʽ. ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ װʰʽʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʙʘץʳʣʘʫ, ʦץʫ ץʳʟʤʝʪʽʥ ʪʘʣʜʘʫ, ʩʘʫʘʣʥʘʤʘ ʞװʨʛʽʟʫ ᴅʜʽʩʪʝʨʽ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: (ᴇʟʽʥ-ᴇʟʽ ײʡʳʤʜʘʩʪʳʨʫ-ץʳʟʤʝʪ ʪᴅʩʽʣʽ, ᴅʜʽʩʥʘʤʘʣʳץ ʽʩʢʝʨʣʽʢʪʝʨ, ʭʠʤʠʷʥʳ 

ʦץʳʪʫ, ʞʦסʘʨʳ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ, ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʢ, ʦץʫ ʜʝʨʙʝʩʪʽʛʽ, ʨʝʬʣʝʢʩʠʷ, 

ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ). 

 

INFLUENCE OF SELF-ORGANIZATIONAL-ACTIVITY APPROACH ON THE LEVEL 

OF FORMATION OF METHODOLOGICAL SKILLS OF SCHOOLCHILDREN WHEN 

STUDYING CHEMISTRY IN GRADE 10 

 

Abstract:  This work is devoted to the study of the influence of a self-organizational and 

activity approach on the level of formation of methodological skills of students when studying 

chemistry in grade 10. As part of the study, a comparative analysis of training results was carried out 

in the experimental group, where elements of problem, research and reflective training were used, and 

the control group, which was trained by traditional methods. The experiment evaluated such indicators 
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as the ability of students to formulate a problem, put forward and substantiate hypotheses, choose 

solutions, analyze the results obtained and reflect their own activities. Additionally, the features of 

educational motivation and cognitive activity of schoolchildren were studied. To process the data 

obtained, methods of pedagogical observation, analysis of educational activities, questionnaires were 

used.  

Key words: (self-organizational-activity approach, methodological skills, chemistry training, 

high school students, cognitive activity, educational independence, reflection, problem learning). 

 

   ɺʚʝʜʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ, ʥʦ ʠ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʧʨʝʜʲʷʚʣʷʝʪ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʣʠʯʥʦʩʪʠ ʢʘʢ ʢ ʩʫʙʲʝʢʪʫ, ʩʧʦʩʦʙʥʦʤʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʨʠʪʠʯʝʩʢʠ ʤʳʩʣʠʪʴ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʠ ʥʝʩʪʠ ʟʘ ʥʠʭ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʦʡ ʧʘʨʘʜʠʛʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʥʦʚʳ ʢʦʪʦʨʦʡ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʪʨʫʜʘʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʩʠʭʦʣʦʛʦʚ ʠ ʧʝʜʘʛʦʛʦʚ, ʪʘʢʠʭ ʢʘʢ ʃ.ʉ. ɺʳʛʦʪʩʢʠʡ, ɸ.ʅ. ʃʝʦʥʪʴʝʚ, ɼ.ɹ. 

ʕʣʴʢʦʥʠʥ ʠ ɺ.ɺ. ɼʘʚʳʜʦʚ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʦʙʫʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩ 

ʦʨʛʘʥʠʟʘʮʠʠ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʩʚʦʝʥʠʝ 

ʟʥʘʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʜʝʡʩʪʚʠʡ. ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʧʝʨʝʥʦʩʠʪʩʷ ʩ ʫʩʚʦʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʘ 

ʦʚʣʘʜʝʥʠʝ ʩʧʦʩʦʙʘʤʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ [3]. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ 

ʨʝʛʫʣʷʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʩʦʟʥʘʥʠʝ ʠ ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʥʠʷ. ʆʥʠ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʫʤʝʥʠʝ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʫ, ʚʳʜʚʠʛʘʪʴ ʛʠʧʦʪʝʟʳ, ʚʳʙʠʨʘʪʴ ʩʧʦʩʦʙʳ ʝʸ 

ʨʝʰʝʥʠʷ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʬʣʝʢʩʠʶ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʫʤʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʭʦʜ 

ʦʪ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʢ ʠʭ ʦʩʤʳʩʣʝʥʥʦʤʫ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ [4]. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʙ ʦʙʫʯʝʥʠʠ ʢʘʢ ʦ 

ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʫʯʝʥʠʢ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʥʝ ʢʘʢ ʧʘʩʩʠʚʥʳʡ ʧʦʣʫʯʘʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʢʘʢ ʩʫʙʲʝʢʪ, ʩʧʦʩʦʙʥʳʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʪʘʚʠʪʴ 

ʮʝʣʠ, ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʝʸ ʨʝʟʫʣʴʪʘʪʳ. ʆʩʥʦʚʦʡ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʷʚʣʷʶʪʩʷ ʠʜʝʠ ʜʝʷʪʝʣʴʥʦʩʪʥʦʡ ʪʝʦʨʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ [1]. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʠʤʝʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʚʢʣʶʯʘʣʠʩʴ ʚ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʫʩʚʘʠʚʘʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʩʧʦʩʦʙʳ ʥʘʫʯʥʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʨʘʟʚʠʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʩʘʤʘ ʜʠʩʮʠʧʣʠʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʙʦʪʫ ʩ ʛʠʧʦʪʝʟʘʤʠ, ʤʦʜʝʣʷʤʠ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ. 

ʀʟʫʯʝʥʠʝ ʭʠʤʠʠ ʚ 10 ʢʣʘʩʩʝ ʩʚʷʟʘʥʦ ʩ ʦʩʚʦʝʥʠʝʤ ʩʣʦʞʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʪʘʢʠʭ 

ʢʘʢ ʭʠʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʡ, ʩʪʨʦʝʥʠʝ ʚʝʱʝʩʪʚʘ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʦʙʫʯʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʝʨʝʜʘʯʫ ʛʦʪʦʚʳʭ ʟʥʘʥʠʡ, ʟʘʯʘʩʪʫʶ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʣʫʙʦʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ 

ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʢʪʠʚʥʦʤʫ ʚʢʣʶʯʝʥʠʶ ʫʯʘʱʠʭʩʷ ʚ 

ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [5]. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʚʣʠʷʥʠʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʭʠʤʠʠ ʚ 10 ʢʣʘʩʩʝ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

¶ ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ; 

¶ ʆʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ; 

¶ ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ; 

¶ ʆʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ; 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʚʳʷʚʣʝʥʠʝ ʚʣʠʷʥʠʷ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʰʢʦʣʴʥʠʢʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʭʠʤʠʠ, ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʦʡ ʬʦʨʤʘʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʚʦʣʠʣ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʨʝʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʷʤ, ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ ʭʠʤʠʠ ʚ 10 ʢʣʘʩʩʝ 

[2]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 40 ʫʯʘʱʠʭʩʷ 10 ʢʣʘʩʩʘ ʚ ʚʦʟʨʘʩʪʝ 15ï16 ʣʝʪ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ (20 ʯʝʣʦʚʝʢ) ð ʫʯʘʱʠʝʩʷ, ʦʙʫʯʘʶʱʠʝʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʭʠʤʠʠ; 

2. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (20 ʯʝʣʦʚʝʢ) ð ʫʯʘʱʠʝʩʷ, ʦʙʫʯʘʶʱʠʝʩʷ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʝ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʭʠʤʠʠ. 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʰʢʦʣʴʥʠʢʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʚʳʩʪʫʧʠʣʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʫʯʘʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʫʨʦʢʦʚ 

ʭʠʤʠʠ, ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥʥʳʭ ʠʤʠ ʫʯʝʙʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʝ ʫʨʦʚʥʷ 

ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʣʦʩʴ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʫʯʘʱʠʭʩʷ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʧʨʝʜʝʣʠʪʴ ʠʭ 

ʦʪʥʦʰʝʥʠʝ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʝʧʝʥʴ ʦʩʦʟʥʘʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠ ʫʨʦʚʝʥʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʚʳʢʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ 

ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ 10 ʢʣʘʩʩʘ, ʚʢʣʶʯʘʶʱʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʦʩʪʘʥʦʚʢʝ ʧʨʦʙʣʝʤʳ, ʚʳʜʚʠʞʝʥʠʶ ʛʠʧʦʪʝʟ, ʧʣʘʥʠʨʦʚʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʘʥʘʣʠʟʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʝʬʣʝʢʩʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʥʘ ʨʘʟʚʠʪʠʝ ʜʘʥʥʳʭ ʫʤʝʥʠʡ ʫ ʰʢʦʣʴʥʠʢʦʚ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʫʯʘʩʪʥʠʢʠ ʦʙʝʠʭ ʛʨʫʧʧ ʠʤʝʣʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ 

ʠʩʭʦʜʥʦʡ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʠ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ ʦʮʝʥʠʚʘʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ ʚ ʭʦʜʝ 

ʢɻʩʧʝʨʠʤʝʥʪʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʚʝʥʴ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ˉ 

ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʴ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʛʨʫʧʧʘ (n=20) 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ (n=20) 

ʈʘʟʥʠʮʘ 
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1 ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 2,8 2,9 ï0,1 

2 ɺʳʜʚʠʞʝʥʠʝ ʛʠʧʦʪʝʟ 2,7 2,8 ï0,1 

3 ʇʣʘʥʠʨʦʚʘʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

2,6 2,7 ï0,1 

4 ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 2,9 2,8 +0,1 

5 ʈʝʬʣʝʢʩʠʷ 2,7 2,6 +0,1 

ɸʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʫ 

ʫʯʘʱʠʭʩʷ ʦʙʝʠʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʩʷ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ. ʋʯʘʩʪʥʠʢʠ ʠʩʧʳʪʳʚʘʣʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʧʨʦʙʣʝʤʳ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʟʥʘʥʠʡ. [6] 

ʅʘ ʬʦʨʤʠʨʫʶʱʝʤ ʵʪʘʧʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʤ ʧʦʜʭʦʜʝ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʙʣʝʤʥʳʝ ʟʘʜʘʥʠʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʤʠʥʠ-ʧʨʦʝʢʪʳ, ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʨʘʙʦʪʳ ʩ ʦʪʢʨʳʪʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʘ ʪʘʢʞʝ ʬʦʨʤʳ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ ʠ ʨʘʟʚʠʪʠʝ ʨʝʬʣʝʢʩʠʚʥʳʭ ʥʘʚʳʢʦʚ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʠ ʟʘʜʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʟʥʘʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʫʯʘʱʠʤʩʷ ʧʨʝʜʣʘʛʘʣʦʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʦʩʦʙ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʘʣʠʯʠʷ ʠʦʥʦʚ ʚ ʨʘʩʪʚʦʨʝ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʪʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʯʪʦ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʨʘʟʚʠʪʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ 

ʫʤʝʥʠʷ ʚʳʜʚʠʛʘʪʴ ʛʠʧʦʪʝʟʳ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʬʦʨʤʠʨʫʶʱʝʛʦ ʵʪʘʧʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦʚʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʫʨʦʚʥʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 2 ï ʀʪʦʛʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ  

ˉ 

ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʴ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʛʨʫʧʧʘ (n=20) 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ (n=20) 

ʈʘʟʥʠʮʘ 

1 ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 4,3 Ñ 0,3 3,0 Ñ 0,4 +1,3 

2 ɺʳʜʚʠʞʝʥʠʝ ʛʠʧʦʪʝʟ 4,2 Ñ 0,3 3,1 Ñ 0,4 +1,1 

3 ʇʣʘʥʠʨʦʚʘʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

4,4 Ñ 0,3 3,0 Ñ 0,4 +1,4 

4 ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 4,3 Ñ 0,3 3,2 Ñ 0,4 +1,1 

5 ʈʝʬʣʝʢʩʠʷ 4,1 Ñ 0,3 2,9 Ñ 0,4 +1,2 

ʈʝʟʫʣʴʪʘʪʳ ʠʪʦʛʦʚʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʯʘʱʠʝʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 

ʫʤʝʥʠʡ ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʙʣʘʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʙʣʝʤʳ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʫ ʫʯʘʱʠʭʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

 
ʈʠʩ. 1. ï ɼʠʥʘʤʠʢʘ ʧʨʠʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ (ʚ ʙʘʣʣʘʭ) 
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͔͙͔̏ͫͨͪͣͤͭ͊͟͡Έͤ͊Ύ 
͎ͪͯͨͨ͊ όɲύ

˴ͦͤͭͪͦ͡Έͤ͊Ύ ͎ͪͯͨͨ͊ όɲύ
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʧʣʘʥʠʨʦʚʘʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘè, ʛʜʝ ʨʝʟʫʣʴʪʘʪʳ ʫʯʘʱʠʭʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 1,8 ʙʘʣʣʘ 

(ʩ 2,6 ʜʦ 4,4 ʙʘʣʣʘ), ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʨʦʩʪ ʩʦʩʪʘʚʠʣ ʣʠʰʴ 0,3 ʙʘʣʣʘ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʦʪʤʝʯʝʥʦ ʪʘʢʞʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ çʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳè ʠ 

çʚʳʜʚʠʞʝʥʠʝ ʛʠʧʦʪʝʟè ð ʧʨʠʨʦʩʪ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ ʧʦ 1,5 ʙʘʣʣʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʚʝʣʠʯʠʣʠʩʴ ʪʦʣʴʢʦ ʥʘ 0,1 ʠ 0,3 ʙʘʣʣʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʢʨʠʪʝʨʠʶ çʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚè ʫʯʘʱʠʝʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʨʦʩʪ ʥʘ 1,4 ʙʘʣʣʘ, ʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʨʝʬʣʝʢʩʠʷè ð ʪʘʢʞʝ ʥʘ 1,4 ʙʘʣʣʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʩʦʟʥʘʥʠʶ ʠ ʦʮʝʥʢʝ ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʠʨʦʩʪ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʢʘʟʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʠ 

ʥʝ ʧʨʝʚʳʩʠʣ 0,4 ʙʘʣʣʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʤʳʰʣʝʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʢ ʘʢʪʠʚʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʜʥʘʢʦ ʦʥ 

ʥʦʩʠʪ ʫʤʝʨʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʦʢʘʟʳʚʘʶʪ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ. 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʬʣʝʢʩʠʠ ʫ ʫʯʘʱʠʭʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʥʠʭ ʩʧʦʩʦʙʥʦʩʪʠ 

ʦʩʦʟʥʘʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʨʝʬʣʝʢʩʠʚʥʳʭ ʟʘʜʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʡ. 

ɺ ʮʝʣʦʤ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ 

ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʨʘʟʚʠʪʠʶ ʠʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʢʦʤʧʣʝʢʩʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ 10 ʢʣʘʩʩʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʭʠʤʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʰʢʦʣʴʥʠʢʦʚ. 

ʋʯʘʱʠʝʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ, ʯʪʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʫʤʝʥʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʧʨʦʙʣʝʤʫ, ʚʳʜʚʠʛʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʛʠʧʦʪʝʟʳ, ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪ, ʘ 

ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʨʘʟʚʠʪʠʠ ʥʘʚʳʢʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʨʝʬʣʝʢʩʠʠ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʭʦʜʝ ʫʯʘʱʠʭʩʷ ʦʪ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢ ʧʨʦʜʫʢʪʠʚʥʦʤʫ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤʫ ʪʠʧʫ ʤʳʰʣʝʥʠʷ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠʟʤʝʥʝʥʠʷ ʥʦʩʠʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ ʨʦʩʪʦʤ 

ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʘʢʪʠʚʠʟʠʨʫʝʪ ʚʥʫʪʨʝʥʥʠʝ ʨʝʩʫʨʩʳ ʣʠʯʥʦʩʪʠ 

ʫʯʘʱʝʛʦʩʷ, ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠ ʬʦʨʤʠʨʫʝʪ ʫʩʪʦʡʯʠʚʫʶ ʫʯʝʙʥʫʶ 

ʤʦʪʠʚʘʮʠʶ. 

ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʣʠʯʥʦʩʪʥʦʡ ʩʬʝʨʝ ʫʯʘʱʠʭʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʥʠʡ ʫ ʰʢʦʣʴʥʠʢʦʚ 
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ʨʘʟʚʠʚʘʣʠʩʴ ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʨʠʪʠʯʥʦʩʪʴ ʤʳʰʣʝʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʝʬʣʝʢʩʠʚʥʦʤʫ ʘʥʘʣʠʟʫ. ʋʯʘʱʠʝʩʷ 

ʩʪʘʥʦʚʠʣʠʩʴ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦʷʚʣʷʣʠ ʠʥʠʮʠʘʪʠʚʫ 

ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʧʦʠʩʢʫ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʠ ʨʘʟʚʠʪʠʶ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʰʥʦʡ ʫʯʝʙʥʦʡ ʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʢʣʶʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʘʢʪʠʢʫ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʳ ʦʪʚʝʯʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʦʙʥʦʚʣʸʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʛʦʪʦʚʢʝ ʣʠʯʥʦʩʪʠ, 

ʩʧʦʩʦʙʥʦʡ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʤʳʰʣʝʥʠʶ, ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʧʨʠʥʷʪʠʶ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. 
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ʌʋʅʂʎʀʆʅɸʃʔʅʆɽ ʉʆʉʊʆʗʅʀɽ ʈɽʇʈʆɼʋʂʊʀɺʅʆʁ ʉʀʉʊɽʄʓ ʋ 

ɾɽʅʑʀʅ ʇʆɿɼʅɽɻʆ ʌɽʈʊʀʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ: ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ 

ɼɸʅʅʓʍ ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ ʀ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 

 

ʐʘʤʰʘʝʚʘ Ϸʩʝʤ1  ʠʥʪʝʨʥ-ʚʨʘʯ, https://orcid.org/0009-0002-6832-8646 

ʄʠʨʘʡ ʍʘʜʠʰʘ2 ʠʥʪʝʨʥ- ʚʨʘʯ,                                                                                                 

ʅʫʨʤʘʛʘʤʙʝʪʦʚʘ ɼʘʥʘ ʄʫʨʘʪʙʝʢʦʚʥʘ3 ʤʘʛʠʩʪʨ ʤʝʜʠʮʠʥʳ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʘʢʫʰʝʨʩʪʚʘ 

ʠ ʛʠʥʝʢʦʣʦʛʠʠ ˉ2, https://orcid.org/0009-0003-9456-1721 

ɹʠʣʷʣʦʚʘ ɻʫʣʴʰʘʪ ʊʫʨʩʫʥʦʚʥʘ3  ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʘʢʫʰʝʨʩʪʚʘ ʠ ʛʠʥʝʢʦʣʦʛʠʠ ˉ2  
ʅɸʆ çʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɸʩʪʘʥʘè, ʛ. ɸʩʪʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. 

 

    ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫ ʞʝʥʱʠʥ ʧʦʟʜʥʝʛʦ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʦʩʥʦʚʝ ʦʬʠʮʠʘʣʴʥʳʭ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʈʂ) ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʈʌ). ʈʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʜʝʪʦʨʦʞʜʝʥʠʷ ʚ ʦʙʝʠʭ ʩʪʨʘʥʘʭ, ʚʦʟʨʘʩʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʨʘʤʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ɺʈʊ), ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʙʝʩʧʣʦʜʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʩʤʦʪʨʷ 

ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʫʤʤʘʨʥʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʨʦʞʜʘʝʤʦʩʪʠ, ʦʙʘ ʛʦʩʫʜʘʨʩʪʚʘ 

ʬʠʢʩʠʨʫʶʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʤʘʪʝʨʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʨʝʙʸʥʢʘ. ʂʘʟʘʭʩʪʘʥ 

ʩʦʭʨʘʥʷʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʦʞʜʘʝʤʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʈʦʩʩʠʠ ʨʦʞʜʘʝʤʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʠʩʪʦʨʠʯʝʩʢʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. ʇʨʠ ʵʪʦʤ ʚ ʦʙʝʠʭ ʩʪʨʘʥʘʭ ʚʦʟʨʘʩʪʘʶʪ ʦʙʨʘʱʘʝʤʦʩʪʴ ʟʘ ɺʈʊ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʙʝʩʧʣʦʜʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʢʣʘʜʳʚʘʥʠʝʤ ʜʝʪʦʨʦʞʜʝʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʦʩʥʦʚʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʥʝʩʝʥʠʷ ʞʝʥʱʠʥ ʧʦʟʜʥʝʛʦ ʬʝʨʪʠʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʢ ʛʨʫʧʧʝ ʚʳʩʦʢʦʛʦ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʨʠʩʢʘ ʚ ʦʙʦʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʟʜʥʠʡ ʬʝʨʪʠʣʴʥʳʡ ʚʦʟʨʘʩʪ, ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ, 

ʨʦʞʜʘʝʤʦʩʪʴ, ʙʝʩʧʣʦʜʠʝ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʂʘʟʘʭʩʪʘʥ, ʈʦʩʩʠʷ, 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʦʙʣʝʤʘ ʜʝʪʦʨʦʞʜʝʥʠʷ ʚ ʧʦʟʜʥʝʤ ʬʝʨʪʠʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʠʦʙʨʝʣʘ 

ʦʩʦʙʫʶ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ɺʆɿ, 

ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʨʦʞʜʝʥʠʷ ʨʝʙʸʥʢʘ ʩʯʠʪʘʝʪʩʷ ʚʦʟʨʘʩʪ ʦʪ 20 ʜʦ 30 ʣʝʪ, ʪʦʛʜʘ ʢʘʢ ʨʦʜʳ ʫ 

ʞʝʥʱʠʥ ʩʪʘʨʰʝ 35 ʣʝʪ ʦʪʥʦʩʷʪ ʢ ʢʘʪʝʛʦʨʠʠ çʧʦʟʜʥʠʭè. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚʦ ʚʩʸʤ ʤʠʨʝ ʦʪʤʝʯʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʤʝʱʝʥʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ 

ʜʝʪʦʨʦʞʜʝʥʠʷ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʭʘʨʘʢʪʝʨʥʘ ʢʘʢ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʪʘʢ ʠ 

ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ð ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʥʘʩʝʣʸʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʤʝʶʱʠʭ ʩʭʦʞʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʩʠʩʪʝʤʫ ʠ ʪʨʘʜʠʮʠʠ ʘʢʫʰʝʨʩʢʦʡ ʧʦʤʦʱʠ, 

ʦʜʥʘʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʈʂ ʠ ʈʌ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫ ʞʝʥʱʠʥ ʧʦʟʜʥʝʛʦ 

ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʝʥʜʝʥʮʠʠ ʜʝʪʦʨʦʞʜʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʨʘʤʤ ɺʈʊ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʝʝ ʠ ʨʘʟʣʠʯʥʦʝ ʚ ʧʦʜʭʦʜʘʭ ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ɹʶʨʦ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ (ʈʦʩʩʪʘʪ) ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʧʝʨʠʦʜ 2020ï2024 ʛʛ. ɺʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʦ 

ʩʫʤʤʘʨʥʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʨʦʞʜʘʝʤʦʩʪʠ, ʩʨʝʜʥʝʤ ʚʦʟʨʘʩʪʝ ʤʘʪʝʨʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʨʝʙʸʥʢʘ, 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʙʝʩʧʣʦʜʠʷ, ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦʛʨʘʤʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ɺʈʊ). ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʨʦʚʝʜʸʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʫʯʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʘʙʣʠʯʥʦʛʦ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ.  ʈʦʞʜʘʝʤʦʩʪʴ ʠ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʤʘʪʝʨʠ.ʂʘʟʘʭʩʪʘʥ ʠ ʈʦʩʩʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳʡ ʫʨʦʚʝʥʴ ʨʦʞʜʘʝʤʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ɹʶʨʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

https://orcid.org/0009-0002-6832-8646
https://orcid.org/0009-0003-9456-1721
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ʈʂ, ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʦʞʜʘʝʤʦʩʪʠ (ʉʂʈ) ʚ ʂʘʟʘʭʩʪʘʥʝ ʚ 2023 ʛ. ʩʦʩʪʘʚʠʣ 2,96, ʘ ʚ 2024 

ʛ. ð 2,95 [2], ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʠ ʩʪʨʘʥ ʉʅɻ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʉʂʈ ʚ 2023 ʛ. ʩʦʩʪʘʚʠʣ ʣʠʰʴ 1,41 ð ʠʩʪʦʨʠʯʝʩʢʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ, 

ʩʦʧʦʩʪʘʚʠʤʳʡ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʠʟʠʩʥʦʛʦ 1999 ʛ. (1,16) [3]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʢʘʨʜʠʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʝ ʨʦʞʜʘʝʤʦʩʪʠ, ʦʙʝ ʩʪʨʘʥʳ ʦʙʲʝʜʠʥʷʝʪ ʦʙʱʘʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʤʘʪʝʨʠ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʦʥ ʧʣʘʥʦʤʝʨʥʦ ʨʘʩʪʸʪ: 2020 ʛ. 

ð 29,3 ʛʦʜʘ; 2021ï2022 ʛʛ. ð 29,5 ʣʝʪ; 2023 ʛ. ð 29,7 ʛʦʜʘ; 2024 ʛ. ð 29,8 ʣʝʪ [2, 4]. ɺ ʈʦʩʩʠʠ ʚ 

2022 ʛ. ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʤʘʪʝʨʠ ʜʦʩʪʠʛ 28,9 ʣʝʪ [5], ʘ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʝʨʚʦʨʦʜʷʱʝʡ ʩʦʩʪʘʚʣʷʝʪ 

26,2 ʛʦʜʘ [3]. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʦʙʝʠʭ ʩʪʨʘʥ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʳʰʝ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʚ ɸʩʪʘʥʝ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʤʘʪʝʨʠ ʩʦʩʪʘʚʣʷʝʪ 32,5 ʛʦʜʘ, ʚ ɸʣʤʘʪʳ ð 32,3 

ʛʦʜʘ [4]. ɺ ʈʦʩʩʠʠ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʄʦʩʢʚʝ ʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ. ɼʘʥʥʘʷ ʫʨʙʘʥʠʩʪʠʯʝʩʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ 

ʢʘʨʴʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ ʞʝʥʱʠʥ. 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʂʘʟʘʭʩʪʘʥʘ ʠ ʈʦʩʩʠʠ (2022ï2024 

ʛʛ.) 

ʇʦʢʘʟʘʪʝʣʴ ʂʘʟʘʭʩʪʘʥ ʈʦʩʩʠʷ 

ʉʂʈ (2023 ʛ.) 2,96 1,41 

ʉʂʈ (2024 ʛ.) 2,95 ~1,38 (ʧʨʦʛʥʦʟ) 

ʏʠʩʣʦ ʨʦʜʠʚʰʠʭʩʷ (2023 ʛ.) 388,4 ʪʳʩ. 1 264 ʪʳʩ. 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʤʘʪʝʨʠ (2022 ʛ.) 29,5 ʣʝʪ 28,9 ʣʝʪ 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʤʘʪʝʨʠ (2024 ʛ.) 29,8 ʣʝʪ 29,8 ʣʝʪ (2025 ʛ. ɿɸɻʉ) 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʝʨʚʦʨʦʜʷʱʝʡ 26,8 ʣʝʪ (2022) 26,2 ʣʝʪ 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʤʘʪʝʨʠ ʚ ʩʪʦʣʠʮʝ 32,5 ʣʝʪ (ɸʩʪʘʥʘ) ~30ï31 ʣʝʪ (ʄʦʩʢʚʘ) 

 

ʀʩʪʦʯʥʠʢʠ: ɹʅʉ ʈʂ [2, 4]; ʈʦʩʩʪʘʪ [3, 5]; ɿɸɻʉ ʈʌ [6]. 

 ʉʪʨʫʢʪʫʨʘ ʨʦʞʜʘʝʤʦʩʪʠ ʧʦ ʚʦʟʨʘʩʪʫ ʤʘʪʝʨʠ. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʚ 2024 ʛ. ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʨʦʞʜʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛʨʫʧʧʫ 25ï29 ʣʝʪ 

(27,5%) ʠ 30ï34 ʣʝʪ (26,2%) [2]. ɼʦʣʷ ʨʦʞʜʝʥʠʡ ʫ ʤʘʪʝʨʝʡ ʩʪʘʨʰʝ 35 ʣʝʪ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʸʪ; ʚ 

2024 ʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʢʦʣʦ 100 ʩʣʫʯʘʝʚ ʨʦʜʦʚ ʫ ʞʝʥʱʠʥ ʩʪʘʨʰʝ 50 ʣʝʪ [2]. ɺ ʈʦʩʩʠʠ ʚ 2023 ʛ. 

ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʜʝʪʝʡ ʪʘʢʞʝ ʨʦʜʠʣʦʩʴ ʫ ʤʘʪʝʨʝʡ 30ï34 ʣʝʪ [5], ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʠʪʫʘʮʠʠ 1990-ʭ, ʢʦʛʜʘ ʧʠʢ ʨʦʞʜʘʝʤʦʩʪʠ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʚʦʟʨʘʩʪ 20ï24 ʣʝʪ. ʉ 

2016 ʛ. ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ 30ï34 ʠ 20ï24 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʚʥʷʣʠʩʴ ʧʦ ʯʠʩʣʫ 

ʨʦʞʜʝʥʠʡ [5]. 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʦʞʜʘʝʤʦʩʪʠ ʚʳʨʘʞʝʥʘ ʚ ʦʙʝʠʭ ʩʪʨʘʥʘʭ. ɺ ʂʘʟʘʭʩʪʘʥʝ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʉʂʈ ʦʪʤʝʯʘʝʪʩʷ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ (4,39) ʠ ʄʘʥʛʠʩʪʘʫʩʢʦʡ (3,99) ʦʙʣʘʩʪʷʭ, 

ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ð ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ (1,82) ʦʙʣʘʩʪʠ [4]. ɺ ʈʦʩʩʠʠ ʚ 2023 ʛ. ʨʦʞʜʘʝʤʦʩʪʴ 

ʚʳʰʝ ʥʦʨʤʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʭʨʘʥʷʝʪʩʷ ʣʠʰʴ ʚ ʊʳʚʝ (2,42), ʏʝʯʥʝ (2,63) ʠ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ 

(2,02), ʪʦʛʜʘ ʢʘʢ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʉʂʈ ʩʦʩʪʘʚʣʷʝʪ ʢʨʠʪʠʯʝʩʢʠʝ 0,87 [3]. 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʙʝʩʧʣʦʜʠʷ.  ʇʨʦʙʣʝʤʘ ʙʝʩʧʣʦʜʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʸ ʙʦʣʴʰʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʦʙʦʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ. ʇʦ ʜʘʥʥʳʤ ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʤʝʜʠʮʠʥʳ, ʢʘʞʜʘʷ ʰʝʩʪʘʷ ʩʝʤʝʡʥʘʷ ʧʘʨʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʙʝʩʧʣʦʜʠʝʤ; 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʙʝʩʧʣʦʜʥʦʛʦ ʙʨʘʢʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 15%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʠʪʠʯʝʩʢʦʤʫ 

ʧʦʨʦʛʫ ɺʆɿ [7]. ɿʘ 2021 ʛ. ʯʠʩʣʦ ʢʘʟʘʭʩʪʘʥʮʝʚ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʫʯʸʪ ʩ ʜʠʘʛʥʦʟʦʤ çʙʝʩʧʣʦʜʠʝè, 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 21,8%, ʜʦʩʪʠʛʥʫʚ 21,4 ʪʳʩ. ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ 19,9 ʪʳʩ. ʩʦʩʪʘʚʣʷʶʪ ʞʝʥʱʠʥʳ (ʨʦʩʪ 

ʥʘ 22,8%) [7]. 
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ɺ ʈʦʩʩʠʠ ʧʦʢʘʟʘʪʝʣʴ ʙʝʩʧʣʦʜʠʷ ʩʨʝʜʠ ʩʫʧʨʫʞʝʩʢʠʭ ʧʘʨ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʦʢʦʣʦ 15% 

[8], ʯʪʦ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʠʪʠʯʝʩʢʦʤʫ ʧʦʨʦʛʫ ɺʆɿ. ʂʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʚ ʈʌ ʩ 2020 ʛ. ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 1,5 ʤʣʥ ʯʝʣʦʚʝʢ [6], ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʩʪʨʷʝʪ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. ʅʘʨʘʩʪʘʶʱʠʡ ʚʦʟʨʘʩʪ ʤʘʪʝʨʠ ʧʨʠ ʧʝʨʚʳʭ ʨʦʜʘʭ ʚ ʦʙʝʠʭ ʩʪʨʘʥʘʭ 

ʟʘʢʦʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʜʦʣʶ ʞʝʥʱʠʥ ʧʦʟʜʥʝʛʦ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʨʝʜʠ ʦʙʨʘʱʘʶʱʠʭʩʷ 

ʟʘ ɺʈʊ. 

ʇʨʦʛʨʘʤʤʳ ɺʈʊ: ʤʘʩʰʪʘʙ ʠʵʬʬʝʢʪʠʚʥʦʩʪʴ.ʉʠʩʪʝʤʳ ɺʈʊ ʜʚʫʭ ʩʪʨʘʥ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʤʘʩʰʪʘʙʫ, ʦʜʥʘʢʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ð ʨʘʩʰʠʨʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ɺ ʂʘʟʘʭʩʪʘʥʝ ɺʈʊ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ 27 ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ; ʚ ʨʘʤʢʘʭ ʆʉʄʉ ð ʚ 19 ʢʣʠʥʠʢʘʭ 8 ʛʦʨʦʜʦʚ ʩʪʨʘʥʳ [9]. ʉ ʤʦʤʝʥʪʘ ʚʥʝʜʨʝʥʠʷ 

ʧʨʦʛʨʘʤʤ ʕʂʆ ʚ ʢʘʟʘʭʩʪʘʥʩʢʫʶ ʧʨʘʢʪʠʢʫ ʩʫʤʤʘʨʥʦ ʨʦʜʠʣʦʩʴ ʙʦʣʝʝ 25 ʪʳʩ. ʜʝʪʝʡ [10]. ɺ 

ʈʦʩʩʠʠ ʩ 2016 ʛ. ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʙʝʩʧʣʘʪʥʦʛʦ ʕʂʆ ʧʦ ʆʄʉ: ʚ 2022 ʛ. ʧʦ ʆʄʉ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ 92 826 ʮʠʢʣʦʚ, ʚ 2023 ʛ. ð ʙʦʣʝʝ 86 000 ʮʠʢʣʦʚ ʟʘ 11 ʤʝʩʷʮʝʚ [11, 12]. ɺ 2023 ʛ. 

ʙʣʘʛʦʜʘʨʷ ʕʂʆ ʚ ʈʦʩʩʠʠ ʨʦʜʠʣʦʩʴ 32 ʪʳʩ. ʜʝʪʝʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 2,4% ʦʪ ʚʩʝʭ ʨʦʜʦʚ [13]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ɺʈʊ ʚ ʦʙʝʠʭ ʩʪʨʘʥʘʭ ʟʘʚʠʩʠʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʢʠ. ʇʦ 

ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʂ, ʫʩʧʝʰʥʦʩʪʴ ʧʨʦʛʨʘʤʤ ʕʂʆ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 42% [10], ʧʨʠ ʵʪʦʤ çtake baby homeè (ʜʦʣʷ ʮʠʢʣʦʚ, ʟʘʚʝʨʰʠʚʰʠʭʩʷ 

ʞʠʚʦʨʦʞʜʝʥʠʝʤ) ð 32% [10]. ʈʷʜ ʚʝʜʫʱʠʭ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʮʝʥʪʨʦʚ ʩʦʦʙʱʘʝʪ ʦ ʧʦʢʘʟʘʪʝʣʝ 

ʥʘʩʪʫʧʣʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 38ï46% [14]. ɺ ʈʦʩʩʠʠ ʧʦ ʜʘʥʥʳʤ ʌʆʄʉ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʕʂʆ ʧʦ 

ʆʄʉ (ʜʦʣʷ ʮʠʢʣʦʚ, ʟʘʚʝʨʰʠʚʰʠʭʩʷ ʨʦʜʘʤʠ) ʩʦʩʪʘʚʣʷʝʪ 19,49% [12]; ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʥʘʩʪʫʧʣʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦ ʩʪʨʘʥʝ ð 34,8ï41,7% [15]. 

ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ɺʈʊ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʈʦʩʩʠʠ 

ʇʦʢʘʟʘʪʝʣʴ ʂʘʟʘʭʩʪʘʥ ʈʦʩʩʠʷ 

ʏʠʩʣʦ ʢʣʠʥʠʢ ɺʈʊ 27 ɹʦʣʝʝ 200 

ʏʠʩʣʦ ʮʠʢʣʦʚ ʕʂʆ (2022ï2023 

ʛʛ.) 

ʅʝʪ ʜʘʥʥʳʭ ʚ 

ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ 

89 000ï92 826 (2022 ʛ., 

ʆʄʉ) 

ɼʦʣʷ ʕʂʆ-ʜʝʪʝʡ ʦʪ ʚʩʝʭ ʨʦʜʦʚ 

(2023 ʛ.) 
ʅʝʪ ʜʘʥʥʳʭ 2,4% 

ʉʫʤʤʘʨʥʦ ʨʦʜʠʣʦʩʴ ʜʝʪʝʡ ʦʪ ʕʂʆ ɹʦʣʝʝ 25 ʪʳʩ. 
ɹʦʣʝʝ 32 ʪʳʩ. ʪʦʣʴʢʦ ʚ 2023 

ʛ. 

ʋʩʧʝʰʥʦʩʪʴ ʕʂʆ (ʙʝʨʝʤʝʥʥʦʩʪʴ) 
38ï46% (ʚʝʜʫʱʠʝ 

ʮʝʥʪʨʳ) 
34,8ï41,7% (ʩʨʝʜʥʝʝ ʧʦ ʈʌ) 

Take baby home / ʕʂʆ ʧʦ ʆʄʉ 32% 19,49% 

ʕʂʆ ʧʦ ʆʄʉ ɼʘ (ʆʉʄʉ) ɼʘ (ʆʄʉ, ʩ 2016 ʛ.) 

 

ʀʩʪʦʯʥʠʢʠ: ʄʠʥʟʜʨʘʚ ʈʂ [9, 10]; ɸʩʪʘʥʘ ECOLIFE [14]; ʌʆʄʉ ʈʌ [12]; ʄʠʥʟʜʨʘʚ ʈʌ 

[13]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʕʂʆ ʧʦ ʚʦʟʨʘʩʪʫ. ɺ ʦʙʝʠʭ ʩʪʨʘʥʘʭ ʚʦʟʨʘʩʪ ʞʝʥʱʠʥʳ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʫʩʧʝʰʥʦʩʪʠ ɺʈʊ. ʇʦ ʨʦʩʩʠʡʩʢʠʤ ʜʘʥʥʳʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʕʂʆ ʫ ʞʝʥʱʠʥ ʜʦ 35 

ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ 55,9%, ʚ ʛʨʫʧʧʝ 35ï39 ʣʝʪ ð 51,2%, ʧʦʩʣʝ 40 ʣʝʪ ð ʣʠʰʴ 39,3% [15]. ɺ 

ʂʘʟʘʭʩʪʘʥʝ ʫ ʧʘʮʠʝʥʪʦʢ ʧʦʟʜʥʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʧʨʦʛʨʘʤʤʘʭ ɺʈʊ ʩʥʠʞʘʝʪʩʷ ʥʘ 4,7% ʚ ʨʘʩʯʸʪʝ ʥʘ ʢʘʞʜʳʡ ʛʦʜ ʞʠʟʥʠ ʞʝʥʱʠʥʳ 

ʩʪʘʨʰʝ 30 ʣʝʪ [16]. ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ 

ʦʚʘʨʠʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ð ʫʨʦʚʥʷ ʘʥʪʠʤʶʣʣʝʨʦʚʘ ʛʦʨʤʦʥʘ (ɸʄɻ), ʯʠʩʣʘ ʘʥʪʨʘʣʴʥʳʭ ʬʦʣʣʠʢʫʣʦʚ 

ʠ ʢʘʯʝʩʪʚʘ ʦʦʮʠʪʦʚ [16]. 
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ʗʠʯʥʠʢʦʚʳʡ ʨʝʟʝʨʚ ʠ ʛʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʥʠʞʝʥʠʷ 

ʦʚʘʨʠʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʞʝʥʱʠʥ ʦʙʝʠʭ ʩʪʨʘʥ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʇʦʩʣʝ 30 ʣʝʪ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʫʤʝʥʴʰʝʥʠʝ 

ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʷʠʯʥʠʢʦʚ; ʧʦʩʣʝ 40 ʣʝʪ ʷʠʯʥʠʢ ʚʩʸ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʪʨʦʤʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʨʝʛʨʝʩʩʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʏʘʩʪʦʪʘ ʘʥʦʚʫʣʷʪʦʨʥʳʭ ʮʠʢʣʦʚ ʚ 

ʚʦʟʨʘʩʪʝ 40ï50 ʣʝʪ ʜʦʩʪʠʛʘʝʪ 12ï15%, ʪʦʛʜʘ ʢʘʢ ʫ ʞʝʥʱʠʥ 26ï40 ʣʝʪ ð ʣʠʰʴ 3ï7% [17]. 

ʂʣʶʯʝʚʳʤ ʣʘʙʦʨʘʪʦʨʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʦʚʘʨʠʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʦʙʝʠʭ ʩʪʨʘʥ ʩʣʫʞʠʪ ʫʨʦʚʝʥʴ ɸʄɻ. ʉʦʛʣʘʩʥʦ ʢʦʥʩʝʥʩʫʩʫ ESHRE, ʢʨʠʪʝʨʠʝʤ ʩʥʠʞʝʥʠʷ 

ʦʚʘʨʠʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʷʚʣʷʝʪʩʷ ɸʄɻ Ò 1,2 ʥʛ/ʤʣ [16]. ʂʘʟʘʭʩʪʘʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʘʮʠʝʥʪʢʠ ʧʦʟʜʥʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ɸʄɻ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʚ ʧʨʦʛʨʘʤʤʘʭ 

ɺʈʊ [16, 17]. ʍʨʦʤʦʩʦʤʥʳʝ ʘʥʦʤʘʣʠʠ ʠ ʢʘʯʝʩʪʚʦ ʦʦʮʠʪʦʚ. ʉ ʚʦʟʨʘʩʪʦʤ ʧʨʦʛʨʝʩʩʠʚʥʦ ʥʘʨʘʩʪʘʝʪ 

ʨʠʩʢ ʭʨʦʤʦʩʦʤʥʳʭ ʘʥʦʤʘʣʠʡ ʦʦʮʠʪʦʚ. ʈʠʩʢ ʨʦʞʜʝʥʠʷ ʨʝʙʸʥʢʘ ʩ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ ʩʦʩʪʘʚʣʷʝʪ: ʫ 

20-ʣʝʪʥʠʭ ʤʘʪʝʨʝʡ ð 1 ʩʣʫʯʘʡ ʥʘ 1 923 ʨʦʜʦʚ, ʫ 35-ʣʝʪʥʠʭ ð 1 ʥʘ 365, ʫ 40-ʣʝʪʥʠʭ ð 1 ʥʘ 100 

[17]. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʜʦʣʷ ʦʦʮʠʪʦʚ ʩ ʛʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʫ ʞʝʥʱʠʥ ʩʪʘʨʰʝ 40 ʣʝʪ 

ʜʦʩʪʠʛʘʝʪ 60ï70% [17]. 

ʆʙʝ ʩʪʨʘʥʳ ʧʨʠʤʝʥʷʶʪ ʧʨʝʠʤʧʣʘʥʪʘʮʠʦʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ (ʇɻʉ) ʚ ʧʨʦʛʨʘʤʤʘʭ 

ʕʂʆ ʫ ʧʘʮʠʝʥʪʦʢ ʧʦʟʜʥʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʇɻʉ 

ʠʟʫʯʘʣʘʩʴ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʞʫʨʥʘʣʝ çɸʢʫʰʝʨʩʪʚʦ ʠ ʛʠʥʝʢʦʣʦʛʠʷè 

(2017ï2018 ʛʛ.) [18]. ɺ ʈʦʩʩʠʠ ʧʦ ʜʘʥʥʳʤ 2021 ʛ., ʠʟ 16,8 ʪʳʩ. ʮʠʢʣʦʚ ʕʂʆ ʩ ʇɻʉ ʦʢʦʣʦ 42% 

ʟʘʚʝʨʰʠʣʠʩʴ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ð ʚʳʰʝ, ʯʝʤ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʤ ʕʂʆ (29%) [8].                                                                                                                         

ɿʘʢʦʥʦʤʝʨʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʩ ʚʦʟʨʘʩʪʦʤ ʷʚʣʷʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ, ʧʦʜʪʚʝʨʞʜʸʥʥʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʝʠʭ ʩʪʨʘʥʘʭ. ʇʦ 

ʜʘʥʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʯʘʩʪʦʪʘ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ 

ʞʝʥʱʠʥ ʚ 30ï34 ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 16,9%, ʚ 35ï39 ʣʝʪ ð 24,8%, ʚ 40 ʣʝʪ ʠ ʩʪʘʨʰʝ ð ʦʪ 44,9 ʜʦ 

79,8% [17, 19]. 

ɺ ʨʦʩʩʠʡʩʢʦʤ ʢʦʛʦʨʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ (Journal Doctor RU) ʫ ʧʘʮʠʝʥʪʦʢ 35ï49 ʣʝʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 20ï34 ʣʝʪ ʙʳʣʠ ʚʳʷʚʣʝʥʳ: ʧʨʝʵʢʣʘʤʧʩʠʷ ʚ 2,3 ʨʘʟʘ ʯʘʱʝ (7,0% ʧʨʦʪʠʚ 

3,0%), ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʚ 1,4 ʨʘʟʘ ʯʘʱʝ (23,2% ʧʨʦʪʠʚ 16,1%), ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʚ 1,8 

ʨʘʟʘ ʯʘʱʝ (76,6% ʧʨʦʪʠʚ 43,1%) [20]. ɺ ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʙʘʟʝ ʢʣʠʥʠʢʠ 

çPERSONAè (ɸʣʤʘʪʳ, 2018ï2022 ʛʛ., n=450) ʫ ʙʝʨʝʤʝʥʥʳʭ ʧʦʩʣʝ ʕʂʆ ð ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʦʟʜʥʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ð ʟʥʘʯʠʤʦ ʯʘʱʝ ʚʳʷʚʣʷʣʠʩʴ ʪʨʦʤʙʦʬʠʣʠʷ ʨʘʟʣʠʯʥʦʛʦ 

ʛʝʥʝʟʘ (8% ʧʨʦʪʠʚ 3%), ʭʨʦʥʠʯʝʩʢʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (27% ʧʨʦʪʠʚ 13%), ʠʩʪʤʠʢʦ-

ʮʝʨʚʠʢʘʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ [21]. 

ʊʘʙʣʠʮʘ 3. ɸʢʫʰʝʨʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʫ ʞʝʥʱʠʥ ʧʦʟʜʥʝʛʦ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʜʘʥʥʳʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ) 

ʆʩʣʦʞʥʝʥʠʝ 
ʂʘʟʘʭʩʪʘʥ (PERSONA, 

ʕʂʆ, 2018ï2022) 

ʈʦʩʩʠʷ (ʢʦʛʦʨʪʥʦʝ ʠʩʩʣ., 35ï

49 vs 20ï34 ʣʝʪ) 

ʇʨʝʵʢʣʘʤʧʩʠʷ 27% (ɸɻ) vs 13% 7,0% vs 3,0% (ʚ 2,3Ĭ ʯʘʱʝ) 

ʊʨʦʤʙʦʬʠʣʠʷ 8% vs 3% 
ɺʳʷʚʣʷʝʪʩʷ ʚ 40,3% ʧʨʠ 

ʦʩʣʦʞʥ. ʛʝʩʪʘʮʠʠ 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ɼʘʥʥʳʝ ʥʝ ʫʢʘʟʘʥʳ 23,2% vs 16,1% (ʚ 1,4Ĭ ʯʘʱʝ) 

ʂʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ 
ʍʠʨʫʨʛʠʯ. ʢʦʨʨʝʢʮʠʷ 

ʰʝʡʢʠ ʫ 33% 
76,6% vs 43,1% (ʚ 1,8Ĭ ʯʘʱʝ) 

ɸʥʦʤʘʣʠʠ ʨʦʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʉʣʘʙʦʩʪʴ ʨʦʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʉʣʘʙʦʩʪʴ ʈɼ ʚ 2Ĭ ʯʘʱʝ 

 

ʀʩʪʦʯʥʠʢʠ: PERSONA (ʂʘʟʘʭʩʪʘʥ) [21]; Journal Doctor RU (ʈʦʩʩʠʷ) [20]. 
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ʆʩʥʦʚʥʳʝ ʥʦʟʦʣʦʛʠʠ. ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʫ ʙʝʨʝʤʝʥʥʳʭ ʧʦʟʜʥʝʛʦ ʬʝʨʪʠʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 6,3ï25% ʩʣʫʯʘʝʚ [19], ʯʪʦ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʫ ʤʦʣʦʜʳʭ. ɻʝʩʪʘʮʠʦʥʥʳʡ 

ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2-ʛʦ ʪʠʧʘ ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʧʦʩʣʝ 40 ʣʝʪ ð 

0,6ï14% [19]. ʇʘʪʦʣʦʛʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʚʳʷʚʣʷʝʪʩʷ ʫ 5,8ï32% ʧʘʮʠʝʥʪʦʢ [19] ʠ ʩʣʫʞʠʪ 

ʧʨʠʯʠʥʦʡ ʥʝʚʳʥʘʰʠʚʘʥʠʷ, ʭʨʦʥʠʯʝʩʢʦʡ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʛʠʧʦʢʩʠʠ, ʘʥʦʤʘʣʠʡ ʨʦʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʦʙʝʠʭ ʩʪʨʘʥʘʭ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩʪʘʨʰʝ 35 ʣʝʪ ʟʥʘʯʠʤʦ ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ 

ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ: ʘʥʪʠʬʦʩʬʦʣʠʧʠʜʥʳʡ ʩʠʥʜʨʦʤ ʚʳʷʚʣʷʝʪʩʷ ʚ 62,1% ʩʣʫʯʘʝʚ 

ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʪʨʦʤʙʦʬʠʣʠʡ [19]. 

ʀʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʦʪʤʝʯʘʝʪʩʷ ʫ ʙʦʣʝʝ ʯʝʤ 25% ʙʝʨʝʤʝʥʥʳʭ ʧʦʟʜʥʝʛʦ ʬʝʨʪʠʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʯʘʩʪʦʪʘ ʦʞʠʨʝʥʠʷ ʚʘʨʴʠʨʫʝʪ ʦʪ 13,8 ʜʦ 62% [19]. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʘ ʜʣʷ 

ʦʙʝʠʭ ʩʪʨʘʥ ʩ ʫʯʸʪʦʤ ʨʦʩʪʘ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʈʠʩʢ ʚʥʫʪʨʠʧʝʯʸʥʦʯʥʦʛʦ ʭʦʣʝʩʪʘʟʘ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩʪʘʨʰʝ 39 ʣʝʪ ʚ 3 

ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ ʤʦʣʦʞʝ 30 ʣʝʪ [19]. 

 ɿɸʂʃʖʏɽʅʀɽ 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʷʜʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʆʙʝ ʩʪʨʘʥʳ ʬʠʢʩʠʨʫʶʪ 

ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʤʘʪʝʨʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʨʝʙʸʥʢʘ, ʥʘʨʘʩʪʘʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʙʝʩʧʣʦʜʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʨʘʱʘʝʤʦʩʪʠ ʟʘ ɺʈʊ. ʇʨʠ ʵʪʦʤ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ 

ʩʦʭʨʘʥʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ: ʂʘʟʘʭʩʪʘʥ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʦʞʜʘʝʤʦʩʪʠ 

(ʉʂʈ ~3,0), ʪʦʛʜʘ ʢʘʢ ʈʦʩʩʠʷ ʧʝʨʝʞʠʚʘʝʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʩ ʉʂʈ ~1,4 ð ʥʠʞʝ ʫʨʦʚʥʷ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʏʠʩʣʦ ʮʠʢʣʦʚ ʕʂʆ ʚ ʈʦʩʩʠʠ ʥʝʩʦʧʦʩʪʘʚʠʤʦ ʙʦʣʴʰʝ ʚ ʘʙʩʦʣʶʪʥʳʭ ʯʠʩʣʘʭ, 

ʦʜʥʘʢʦ ʜʦʣʷ ʕʂʆ-ʜʝʪʝʡ ʦʪ ʚʩʝʭ ʨʦʜʦʚ (2,4%) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʘʩʰʪʘʙʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʈʊ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʦʚʘʨʠʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ, ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʤʘʪʢʠ ʠ ʦʦʮʠʪʦʚ, ʥʘʨʘʩʪʘʥʠʝ ʯʘʩʪʦʪʳ ʭʨʦʤʦʩʦʤʥʳʭ ʘʥʦʤʘʣʠʡ ʧʣʦʜʘ ʠ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʜʣʷ ʞʝʥʱʠʥ ʦʙʝʠʭ ʩʪʨʘʥ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ɺʈʊ ʫ 

ʧʘʮʠʝʥʪʦʢ ʩʪʘʨʰʝ 35 ʣʝʪ ʚ ʦʙʝʠʭ ʩʠʩʪʝʤʘʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʣʦʜʳʤʠ ʧʘʮʠʝʥʪʢʘʤʠ. 

ɺʩy ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ: 1) ʦʪʥʝʩʝʥʠʷ ʚʩʝʭ ʞʝʥʱʠʥ ʧʦʟʜʥʝʛʦ 

ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢ ʛʨʫʧʧʝ ʚʳʩʦʢʦʛʦ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʨʠʩʢʘ; 2) ʦʙʷʟʘʪʝʣʴʥʦʡ 

ʧʨʝʛʨʘʚʠʜʘʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩ ʦʮʝʥʢʦʡ ʦʚʘʨʠʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʠ ʢʦʨʨʝʢʮʠʝʡ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʦʡ 

ʧʘʪʦʣʦʛʠʠ; 3) ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ; 4) 

ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤ ɺʈʊ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʠʤʧʣʘʥʪʘʮʠʦʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ. 

ɼʘʣʴʥʝʡʰʠʝ ʩʦʚʤʝʩʪʥʳʝ ʢʘʟʘʭʩʪʘʥʩʢʦ-ʨʦʩʩʠʡʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʫʪʦʯʥʠʪʴ 

ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʪʦʢʦʣʳ ʜʣʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʧʘʮʠʝʥʪʦʢ. 
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ʈʆʃʔ ʎʀʌʈʆɺʀɿɸʎʀʀ ʌʀʅɸʅʉʆɺʆʁ ʉʀʉʊɽʄʓ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ʅʆɺʓʍ 

ʈʀʉʂʆɺ ɻʃʆɹɸʃʔʅʓʍ ʌʀʅɸʅʉʆɺʓʍ ʂʈʀɿʀʉʆɺ 

 

 

ʂʝʤʝʨʙʘʝʚ ʀʣʴʷʩ ʅʫʨʣʘʥʫʣʳ 

ʄʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ,  

ʋʥʠʚʝʨʩʠʪʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʙʠʟʥʝʩʘ (UIB),  

ʂʘʟʘʭʩʪʘʥ, ʛ. ɸʣʤʘʪʳ 

 

 

ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʥʦʚʳʭ ʨʠʩʢʦʚ ʛʣʦʙʘʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʨʳʥʢʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʬʠʥʘʥʩʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤ, ʤʦʙʠʣʴʥʦʛʦ ʙʘʥʢʠʥʛʘ, ʮʠʬʨʦʚʳʭ ʧʣʘʪʝʞʝʡ, 

ʢʨʠʧʪʦʘʢʪʠʚʦʚ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʪʦʨʛʦʚʣʠ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ, ʫʩʢʦʨʷʶʪ ʜʚʠʞʝʥʠʝ 

ʢʘʧʠʪʘʣʘ, ʨʘʩʰʠʨʷʶʪ ʜʦʩʪʫʧ ʥʘʩʝʣʝʥʠʷ ʠ ʙʠʟʥʝʩʘ ʢ ʬʠʥʘʥʩʦʚʳʤ ʫʩʣʫʛʘʤ, ʦʜʥʘʢʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʬʦʨʤʠʨʫʶʪ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʩʠʩʪʝʤʥʦʡ ʫʷʟʚʠʤʦʩʪʠ. ʎʝʣʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ ʚʣʠʷʥʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘ ʭʘʨʘʢʪʝʨ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʦʚʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʢʠʙʝʨʫʛʨʦʟʘʤʠ, ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ, 

ʢʨʠʧʪʦʘʢʪʠʚʘʤʠ, ʥʝʙʘʥʢʦʚʩʢʠʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʧʦʩʨʝʜʥʠʢʘʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʠʢʦʡ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʦʤʫ, ʯʪʦ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʬʠʥʘʥʩʦʚʳʝ ʰʦʢʠ ʤʦʛʫʪ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʝ, ʧʦʩʢʦʣʴʢʫ ʧʦʚʝʜʝʥʠʝ 

ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʟʘʚʠʩʠʤʳʤ ʦʪ ʤʛʥʦʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʮʠʬʨʦʚʳʤ ʢʘʥʘʣʘʤ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʡ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʝ ʦʪʤʝʥʷʝʪ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ, ʥʦ ʠʟʤʝʥʷʝʪ ʬʦʨʤʳ ʠʭ ʧʨʦʷʚʣʝʥʠʷ, ʫʩʠʣʠʚʘʝʪ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʢʨʠʟʠʩʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜʭʦʜʦʚ ʢ 

ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 
ʮʠʬʨʦʚʠʟʘʮʠʷ, ʬʠʥʘʥʩʦʚʘʷ ʩʠʩʪʝʤʘ, ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ, ʬʠʥʪʝʭ, ʮʠʬʨʦʚʳʝ ʧʣʘʪʝʞʠ, 

ʢʠʙʝʨʨʠʩʢʠ, ʢʨʠʧʪʦʘʢʪʠʚʳ, ʩʠʩʪʝʤʥʳʡ ʨʠʩʢ, ʬʠʥʘʥʩʦʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʛʣʦʙʘʣʠʟʘʮʠʷ. 

 

ɺɺɽɼɽʅʀɽ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʠʨʦʚʘʷ ʬʠʥʘʥʩʦʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʤʘʩʰʪʘʙʥʦʡ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɽʩʣʠ ʚ ʧʨʦʰʣʦʤ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʚʳʩʪʫʧʘʣʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʘʥʢʠ, ʬʦʥʜʦʚʳʝ ʙʠʨʞʠ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʨʝʛʫʣʷʪʦʨʳ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʥʘʯʠʥʘʶʪ ʠʛʨʘʪʴ 

ʬʠʥʘʥʩʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʢʨʠʧʪʦʘʢʪʠʚʳ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʪʦʨʛʦʚʳʝ ʩʠʩʪʝʤʳ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʛʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʫ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ, ʥʦ 

ʠ ʩʘʤʫ ʧʨʠʨʦʜʫ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʤʝʥʷʶʪʩʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʢʘʧʠʪʘʣʘ, 

ʧʦʚʝʜʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʠ ʩʧʦʩʦʙʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʜʚʦʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ, ʨʘʩʰʠʨʷʝʪ ʜʦʩʪʫʧ ʢ 

ʬʠʥʘʥʩʦʚʳʤ ʫʩʣʫʛʘʤ, ʩʥʠʞʘʝʪ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ, ʫʩʢʦʨʷʝʪ ʨʘʩʯʝʪʳ ʠ ʩʦʟʜʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʠʟʥʝʩʘ ʠ ʥʘʩʝʣʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʤʦʙʠʣʴʥʦʤʫ ʙʘʥʢʠʥʛʫ, ʦʥʣʘʡʥ-ʢʨʝʜʠʪʦʚʘʥʠʶ, 
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ʮʠʬʨʦʚʳʤ ʢʦʰʝʣʴʢʘʤ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʣʘʪʬʦʨʤʘʤ ʬʠʥʘʥʩʦʚʳʝ ʦʧʝʨʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʤʠ, ʙʳʩʪʨʳʤʠ ʠ ʫʜʦʙʥʳʤʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʪʨʘʥ ʩ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ 

ʬʠʥʘʥʩʦʚʳʤʠ ʨʳʥʢʘʤʠ, ʛʜʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʠʥʘʥʩʦʚʦʡ ʠʥʢʣʶʟʠʠ 

ʠ ʚʦʚʣʝʯʝʥʠʶ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʬʠʮʠʘʣʴʥʫʶ ʬʠʥʘʥʩʦʚʫʶ ʩʠʩʪʝʤʫ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʫʷʟʚʠʤʦʩʪʠ. ʌʠʥʘʥʩʦʚʘʷ 

ʩʠʩʪʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʟʘʚʠʩʠʤʦʡ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʣʘʯʥʳʭ ʧʣʘʪʬʦʨʤ, ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. ʆʰʠʙʢʠ ʚ 

ʘʣʛʦʨʠʪʤʘʭ, ʢʠʙʝʨʘʪʘʢʠ, ʩʙʦʠ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ, ʫʪʝʯʢʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʤʛʥʦʚʝʥʥʳʡ ʚʳʚʦʜ ʩʨʝʜʩʪʚ ʯʝʨʝʟ 

ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʫʩʢʦʨʷʪʴ ʨʘʟʚʠʪʠʝ ʢʨʠʟʠʩʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʠʥʘʥʩʦʚʳʝ ʢʨʠʟʠʩʳ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ ʬʠʥʘʥʩʦʚʳʭ 

ʢʨʠʟʠʩʦʚ ʥʝ ʚʩʝʛʜʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʶʪ ʥʦʚʳʝ ʮʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʨʠʩʢʦʚ. 

ʂʣʘʩʩʠʯʝʩʢʠʝ ʬʠʥʘʥʩʦʚʳʝ ʢʨʠʟʠʩʳ ʯʘʱʝ ʩʚʷʟʳʚʘʣʠʩʴ ʩ ʯʨʝʟʤʝʨʥʳʤ ʨʦʩʪʦʤ ʢʨʝʜʠʪʘ, 

ʜʦʣʛʦʚʳʤʠ ʜʠʩʙʘʣʘʥʩʘʤʠ, ʙʘʥʢʦʚʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʚʘʣʶʪʥʳʤʠ ʨʠʩʢʘʤʠ, ʧʘʜʝʥʠʝʤ 

ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʦʚ ʠ ʩʥʠʞʝʥʠʝʤ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʬʠʥʘʥʩʦʚʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ. ʆʜʥʘʢʦ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢ ʵʪʠʤ ʬʘʢʪʦʨʘʤ ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ, ʮʠʬʨʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʢʠʙʝʨʨʠʩʢʠ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʚʦʣʘʪʠʣʴʥʦʩʪʴ, 

ʧʣʘʪʬʦʨʤʝʥʥʳʝ ʨʠʩʢʠ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʛʥʘʣʳ. 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʦʣʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʨʠʩʢʦʚ ʛʣʦʙʘʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʚ ʩʪʘʪʴʝ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʨʘʩʢʨʳʪʴ ʩʫʱʥʦʩʪʴ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ; ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ; ʦʧʨʝʜʝʣʠʪʴ ʥʦʚʳʝ ʨʠʩʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘ ʩʢʦʨʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ; ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʤʠʨʦʚʘʷ ʬʠʥʘʥʩʦʚʘʷ ʩʠʩʪʝʤʘ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʮʠʬʨʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ. 

 

ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʎʀʌʈʆɺʀɿɸʎʀʀ ʌʀʅɸʅʉʆɺʆʁ ʉʀʉʊɽʄʓ 

 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʬʠʥʘʥʩʦʚʳʝ ʫʩʣʫʛʠ, ʧʣʘʪʝʞʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʢʨʝʜʠʪʦʚʘʥʠʝ, ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ, 

ʩʪʨʘʭʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ, ʥʦ ʠ 

ʙʦʣʝʝ ʛʣʫʙʦʢʫʶ ʩʪʨʫʢʪʫʨʫ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ. ʆʥʘ ʤʝʥʷʝʪ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʙʘʥʢʘʤʠ, ʥʝʙʘʥʢʦʚʩʢʠʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʨʝʛʫʣʷʪʦʨʘʤʠ, ʙʠʟʥʝʩʦʤ ʠ ʥʘʩʝʣʝʥʠʝʤ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛ 

ʧʦʟʚʦʣʷʶʪ ʢʣʠʝʥʪʘʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʣʘʪʝʞʠ, ʧʝʨʝʚʦʜʳ, ʦʪʢʨʳʚʘʪʴ ʩʯʝʪʘ, ʧʦʣʫʯʘʪʴ ʢʨʝʜʠʪʳ ʠ 

ʫʧʨʘʚʣʷʪʴ ʠʥʚʝʩʪʠʮʠʷʤʠ ʙʝʟ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʩʝʱʝʥʠʷ ʙʘʥʢʘ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʫʜʦʙʩʪʚʦ 

ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ ʠ ʩʥʠʞʘʝʪ ʦʧʝʨʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ. ʆʜʥʘʢʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʦʪ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɽʩʣʠ ʜʦʩʪʫʧ ʢ ʧʨʠʣʦʞʝʥʠʶ, 

ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘʨʫʰʘʝʪʩʷ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʢ ʪʝʭʥʠʯʝʩʢʠʤ 

ʩʙʦʷʤ, ʥʦ ʠ ʢ ʩʥʠʞʝʥʠʶ ʜʦʚʝʨʠʷ ʢʣʠʝʥʪʦʚ. 
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ɺʪʦʨʳʤ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʬʠʥʪʝʭ-ʢʦʤʧʘʥʠʡ. ʌʠʥʪʝʭ ʨʘʩʰʠʨʷʝʪ 

ʢʦʥʢʫʨʝʥʮʠʶ ʚ ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ, ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʳʝ ʤʦʜʝʣʠ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʧʣʘʪʝʞʝʡ, 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʘʭʦʚʘʥʠʷ. ʊʘʢʠʝ ʢʦʤʧʘʥʠʠ ʯʘʩʪʦ ʜʝʡʩʪʚʫʶʪ ʙʳʩʪʨʝʝ ʠ ʛʠʙʯʝ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʙʘʥʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʫʶʪ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ 

ʦʮʝʥʢʫ ʢʣʠʝʥʪʦʚ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʨʦʩʪ ʬʠʥʪʝʭ-

ʩʝʢʪʦʨʘ ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʥʝ ʚʩʝ ʮʠʬʨʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʧʦʩʨʝʜʥʠʢʠ 

ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʪʘʢʠʤ ʞʝ ʩʪʨʦʛʠʤ ʥʘʜʟʦʨʦʤ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʘʥʢʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʥʘʢʦʧʣʝʥʠʶ ʨʠʩʢʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʊʨʝʪʴʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʮʠʬʨʦʚʳʭ 

ʧʣʘʪʝʞʝʡ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʰʝʣʴʢʦʚ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʫʩʢʦʨʷʝʪ ʨʘʩʯʝʪʳ ʠ ʜʝʣʘʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʙʦʣʝʝ ʫʜʦʙʥʳʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʘʩʩʦʚʳʡ ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʳʤ 

ʧʣʘʪʝʞʘʤ ʧʦʚʳʰʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʧʣʘʪʝʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʢ ʵʣʝʤʝʥʪʘ ʬʠʥʘʥʩʦʚʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ. ɽʩʣʠ ʨʘʥʝʝ ʩʙʦʡ ʚ ʦʪʜʝʣʴʥʦʤ ʙʘʥʢʝ ʤʦʛ ʠʤʝʪʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʝ ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʢʨʫʧʥʦʡ ʧʣʘʪʝʞʥʦʡ ʧʣʘʪʬʦʨʤʳ ʤʦʞʝʪ 

ʟʘʪʨʦʥʫʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʆʪʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʟʚʠʪʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʪʦʨʛʦʚʣʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ. ʅʘ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʘʭ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʨʛʦʚʳʝ 

ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʨʳʥʦʯʥʳʭ 

ʩʠʛʥʘʣʦʚ ʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʘʶʪ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʣʠʢʚʠʜʥʦʩʪʴ ʨʳʥʢʦʚ, ʥʦ ʚ ʧʝʨʠʦʜ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʦʥʠ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ ʨʝʟʢʠʝ 

ʢʦʣʝʙʘʥʠʷ ʮʝʥ. ɽʩʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʦʜʠʥʘʢʦʚʳʝ 

ʩʠʛʥʘʣʳ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʩʢʦʨʝʥʥʦʤʫ ʧʘʜʝʥʠʶ ʮʝʥ ʘʢʪʠʚʦʚ ʠ ʨʦʩʪʫ ʚʦʣʘʪʠʣʴʥʦʩʪʠ. 

ʊʘʢʞʝ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʮʠʬʨʦʚʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʢʨʠʧʪʦʘʢʪʠʚʳ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. ʆʥʠ ʬʦʨʤʠʨʫʶʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʢʘʥʘʣʳ ʜʚʠʞʝʥʠʷ ʢʘʧʠʪʘʣʘ, 

ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ. 

ʂʨʠʧʪʦʘʢʪʠʚʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʩʨʝʜʩʪʚʦ ʧʝʨʝʚʦʜʘ 

ʩʪʦʠʤʦʩʪʠ ʠʣʠ ʵʣʝʤʝʥʪ ʮʠʬʨʦʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ ʚʳʩʦʢʘʷ 

ʚʦʣʘʪʠʣʴʥʦʩʪʴ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʨʠʩʢʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʠ ʩʣʘʙʘʷ ʩʚʷʟʴ ʩ ʨʝʘʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ ʘʢʪʠʚʦʚ ʜʝʣʘʶʪ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʠʥʘʥʩʦʚʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʤʠʨʦʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. ʆʥʘ ʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ, ʧʦʚʳʰʘʝʪ 

ʩʢʦʨʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʫʩʠʣʠʚʘʝʪ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʬʦʨʤʳ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʬʘʢʪʦʨ ʨʘʟʚʠʪʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ, ʥʦ ʠ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʥʦʚʳʭ 

ʩʠʩʪʝʤʥʳʭ ʨʠʩʢʦʚ. 

 

ʅʆɺʓɽ ʈʀʉʂʀ ʌʀʅɸʅʉʆɺʓʍ ʂʈʀɿʀʉʆɺ ɺ ʋʉʃʆɺʀʗʍ ʎʀʌʈʆɺʆʁ 

ʊʈɸʅʉʌʆʈʄɸʎʀʀ 

 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʥʝ ʫʩʪʨʘʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʠʯʠʥʳ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ. ʏʨʝʟʤʝʨʥʳʡ 

ʨʦʩʪ ʢʨʝʜʠʪʘ, ʧʝʨʝʦʮʝʥʢʘ ʘʢʪʠʚʦʚ, ʜʦʣʛʦʚʳʝ ʜʠʩʙʘʣʘʥʩʳ, ʫʭʫʜʰʝʥʠʝ ʣʠʢʚʠʜʥʦʩʪʠ ʠ ʧʘʜʝʥʠʝ 

ʜʦʚʝʨʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʬʠʥʘʥʩʦʚʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ 

ʮʠʬʨʦʚʘʷ ʩʨʝʜʘ ʤʝʥʷʝʪ ʬʦʨʤʳ ʧʨʦʷʚʣʝʥʠʷ ʵʪʠʭ ʨʠʩʢʦʚ ʠ ʩʢʦʨʦʩʪʴ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɽʩʣʠ ʚ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʝ ʢʨʠʟʠʩ ʤʦʛ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦʩʪʝʧʝʥʥʦ ʯʝʨʝʟ ʫʭʫʜʰʝʥʠʝ 

ʙʘʥʢʦʚʩʢʠʭ ʙʘʣʘʥʩʦʚ, ʨʦʩʪ ʧʨʦʙʣʝʤʥʳʭ ʢʨʝʜʠʪʦʚ ʠ ʩʥʠʞʝʥʠʝ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʬʠʥʘʥʩʦʚʳʤʠ 

ʠʥʩʪʠʪʫʪʘʤʠ, ʪʦ ʚ ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʝ ʢʨʠʟʠʩʥʳʝ ʠʤʧʫʣʴʩʳ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʛʥʦʚʝʥʥʦ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʥʦʚʳʭ ʨʠʩʢʦʚ ʷʚʣʷʶʪʩʷ ʢʠʙʝʨʨʠʩʢʠ. ʌʠʥʘʥʩʦʚʳʝ ʠʥʩʪʠʪʫʪʳ 

ʦʙʨʘʙʘʪʳʚʘʶʪ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʤʠʣʣʠʦʥʳ ʦʧʝʨʘʮʠʡ ʯʝʨʝʟ ʮʠʬʨʦʚʳʝ 

ʢʘʥʘʣʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʩʣʦʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʂʠʙʝʨʘʪʘʢʘ ʥʘ ʙʘʥʢ, ʧʣʘʪʝʞʥʫʶ 

ʩʠʩʪʝʤʫ, ʬʦʥʜʦʚʫʶ ʙʠʨʞʫ ʠʣʠ ʬʠʥʘʥʩʦʚʫʶ ʧʣʘʪʬʦʨʤʫ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʩʯʝʪʦʚ, 

ʫʪʝʯʢʝ ʜʘʥʥʳʭ, ʧʦʪʝʨʝ ʢʣʠʝʥʪʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʥʠʞʝʥʠʶ ʜʦʚʝʨʠʷ ʢ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʝ. ɺ 
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ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʩʙʦʷ, ʢʨʫʧʥʘʷ ʢʠʙʝʨʘʪʘʢʘ ʤʦʞʝʪ ʠʤʝʪʴ ʩʠʩʪʝʤʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ, ʝʩʣʠ ʦʥʘ ʟʘʪʨʘʛʠʚʘʝʪ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʫʶ ʬʠʥʘʥʩʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʨʠʩʢʦʤ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʚʥʝʰʥʠʝ IT-ʧʣʘʪʬʦʨʤʳ, 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʩʪʦʨʦʥʥʠʭ ʧʦʩʪʘʚʱʠʢʦʚ. 

ʕʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. ɽʩʣʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ ʟʘʚʠʩʠʪ ʦʪ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʧʦʩʪʘʚʱʠʢʦʚ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʦ ʩʙʦʡ ʫ ʦʜʥʦʛʦ ʢʨʫʧʥʦʛʦ 

ʧʨʦʚʘʡʜʝʨʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʩʨʘʟʫ ʥʘ ʥʝʩʢʦʣʴʢʦ ʙʘʥʢʦʚ, ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ ʠʣʠ 

ʬʠʥʘʥʩʦʚʳʭ ʧʣʘʪʬʦʨʤ. 

ɿʥʘʯʠʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʫʷʟʚʠʤʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʧʣʘʪʬʦʨʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ. ɺ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʝ ʢʨʫʧʥʳʝ ʧʣʘʪʬʦʨʤʳ ʩʧʦʩʦʙʥʳ ʙʳʩʪʨʦ ʧʨʠʚʣʝʢʘʪʴ ʤʠʣʣʠʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʟʘʥʠʤʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʨʳʥʢʘ ʧʣʘʪʝʞʝʡ, ʧʝʨʝʚʦʜʦʚ, ʢʨʝʜʠʪʦʚʘʥʠʷ ʠʣʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. 

ʊʘʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʫʜʦʙʩʪʚʦ ʜʣʷ ʢʣʠʝʥʪʦʚ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʫʩʠʣʠʚʘʝʪ 

ʩʠʩʪʝʤʥʳʡ ʨʠʩʢ. ɽʩʣʠ ʢʨʫʧʥʘʷ ʧʣʘʪʬʦʨʤʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʩʙʦʝʤ, ʧʦʪʝʨʝʡ ʜʦʚʝʨʠʷ 

ʠʣʠ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʥʘ ʰʠʨʦʢʠʡ ʢʨʫʛ 

ʫʯʘʩʪʥʠʢʦʚ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʨʠʧʪʦʘʢʪʠʚʘʤʠ ʠ ʩʪʝʡʙʣʢʦʠʥʘʤʠ. 

ʂʨʠʧʪʦʚʘʣʶʪʥʳʝ ʨʳʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʴʶ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ 

ʩʧʝʢʫʣʷʪʠʚʥʦʛʦ ʩʧʨʦʩʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʠ ʩʣʘʙʦʡ ʩʚʷʟʴʶ ʩ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʘʢʪʠʚʦʚ. ʈʝʟʢʦʝ ʧʘʜʝʥʠʝ ʮʝʥ ʥʘ ʢʨʠʧʪʦʘʢʪʠʚʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʪʝʨʷʤ ʠʥʚʝʩʪʦʨʦʚ, ʩʥʠʞʝʥʠʶ ʜʦʚʝʨʠʷ ʢ ʮʠʬʨʦʚʳʤ ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʠ ʫʩʠʣʝʥʠʶ 

ʜʘʚʣʝʥʠʷ ʥʘ ʩʚʷʟʘʥʥʳʝ ʢʦʤʧʘʥʠʠ. ʉʪʝʡʙʣʢʦʠʥʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʨʠʩʢ 

ʤʘʩʩʦʚʦʛʦ ʚʳʚʦʜʘ ʩʨʝʜʩʪʚ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʘʯʠʥʘʶʪ ʩʦʤʥʝʚʘʪʴʩʷ ʚ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʘʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʟʝʨʚʘʤʠ. 

ɽʱʝ ʦʜʥʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʨʦʣʠ ʥʝʙʘʥʢʦʚʩʢʠʭ ʬʠʥʘʥʩʦʚʳʭ 

ʧʦʩʨʝʜʥʠʢʦʚ. ʌʠʥʪʝʭ-ʢʦʤʧʘʥʠʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʮʠʬʨʦʚʳʝ ʢʨʝʜʠʪʥʳʝ ʩʝʨʚʠʩʳ ʠ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʧʨʦʪʦʢʦʣʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ, ʧʦʭʦʞʠʝ ʥʘ 

ʙʘʥʢʦʚʩʢʠʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʚʩʝʛʜʘ ʧʦʜʯʠʥʷʪʴʩʷ ʪʝʤ ʞʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʢʘʧʠʪʘʣʫ, ʣʠʢʚʠʜʥʦʩʪʠ 

ʠ ʨʘʩʢʨʳʪʠʶ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʴ ʬʠʥʘʥʩʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʠʟ 

ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ ʤʝʥʝʝ ʧʨʦʟʨʘʯʥʫʶ ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ. ʕʪʦ ʥʘʧʦʤʠʥʘʝʪ 

ʧʨʦʙʣʝʤʫ ʪʝʥʝʚʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ, ʥʦ ʚ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʪʘʢʞʝ ʫʩʠʣʠʚʘʝʪ ʨʠʩʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʠʢʠ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʣʫʭʦʚ, ʥʝʛʘʪʠʚʥʳʭ ʥʦʚʦʩʪʝʡ ʠʣʠ ʥʝʜʦʚʝʨʠʷ ʟʘʥʠʤʘʣʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ɺ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʠʥʬʦʨʤʘʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, 

ʤʝʩʩʝʥʜʞʝʨʳ, ʥʦʚʦʩʪʥʳʝ ʧʣʘʪʬʦʨʤʳ ʠ ʦʥʣʘʡʥ-ʩʦʦʙʱʝʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ. ɽʩʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʣʫʯʘʶʪ ʩʠʛʥʘʣ ʦ ʧʨʦʙʣʝʤʘʭ ʙʘʥʢʘ, ʙʠʨʞʠ ʠʣʠ ʬʠʥʘʥʩʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, ʦʥʠ 

ʤʦʛʫʪ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʥʘʯʘʪʴ ʚʳʚʦʜʠʪʴ ʩʨʝʜʩʪʚʘ ʯʝʨʝʟ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. 

ʊʘʢʘʷ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʜʝʣʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʢ 

ʢʨʠʟʠʩʘʤ ʜʦʚʝʨʠʷ. 

ʆʪʜʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʚʦʣʘʪʠʣʴʥʦʩʪʴ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʪʦʨʛʦʚʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ ʜʚʠʞʝʥʠʝ ʨʳʥʢʘ, ʝʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ 

ʦʜʠʥʘʢʦʚʳʝ ʩʠʛʥʘʣʳ. ʅʘʧʨʠʤʝʨ, ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʮʝʥʳ ʘʢʪʠʚʘ ʤʦʞʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ 

ʧʨʦʜʘʞʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʮʝʥʳ ʠ ʫʩʠʣʝʥʠʶ ʧʘʥʠʢʠ. ɺ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʫʯʘʩʪʥʠʢʠ ʨʳʥʢʘ ʠ 

ʨʝʛʫʣʷʪʦʨʳ ʫʩʧʝʚʘʶʪ ʦʮʝʥʠʪʴ ʩʠʪʫʘʮʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʝ ʨʠʩʢʠ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ, 

ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩ ʬʠʥʘʥʩʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʥʦ ʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʦʡ ʠ ʧʦʚʝʜʝʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ 

ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʬʠʥʘʥʩʦʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʘʯʝʩʪʚʘ ʙʘʥʢʦʚʩʢʦʛʦ ʥʘʜʟʦʨʘ, 

ʫʨʦʚʥʷ ʢʘʧʠʪʘʣʘ ʠ ʣʠʢʚʠʜʥʦʩʪʠ, ʥʦ ʠ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ, ʟʘʱʠʪʳ ʜʘʥʥʳʭ, 
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ʥʘʜʝʞʥʦʩʪʠ ʧʣʘʪʬʦʨʤ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨʦʚ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʦʚʳʝ ʬʦʨʤʳ 

ʨʠʩʢʘ. 

 

ʎʀʌʈʆɺʓɽ ʂɸʅɸʃʓ ʋʉʂʆʈɽʅʀʗ ʌʀʅɸʅʉʆɺʆʁ ʅɽʉʊɸɹʀʃʔʅʆʉʊʀ 

 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʮʠʬʨʦʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʦʢʦʚ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠʟʠʩʘ ʧʝʨʝʜʘʯʘ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʣʘ ʯʝʨʝʟ ʙʘʥʢʦʚʩʢʠʝ ʙʘʣʘʥʩʳ, ʤʝʞʙʘʥʢʦʚʩʢʠʡ ʨʳʥʦʢ, ʢʨʝʜʠʪʥʳʝ 

ʢʘʥʘʣʳ, ʜʚʠʞʝʥʠʝ ʢʘʧʠʪʘʣʘ, ʚʘʣʶʪʥʳʡ ʢʫʨʩ ʠ ʬʦʥʜʦʚʳʝ ʨʳʥʢʠ. ʕʪʠ ʢʘʥʘʣʳ ʩʦʭʨʘʥʷʶʪ ʩʚʦʝ 

ʟʥʘʯʝʥʠʝ ʠ ʩʝʛʦʜʥʷ. ʆʜʥʘʢʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʜʦʙʘʚʣʷʝʪ ʢ ʥʠʤ ʥʦʚʳʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ 

ʢʨʠʟʠʩʥʳʝ ʧʨʦʮʝʩʩʳ ʙʦʣʝʝ ʙʳʩʪʨʳʤʠ ʠ ʤʝʥʝʝ ʧʨʝʜʩʢʘʟʫʝʤʳʤʠ. 

ʇʝʨʚʳʤ ʮʠʬʨʦʚʳʤ ʢʘʥʘʣʦʤ ʫʩʢʦʨʝʥʠʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʛʥʦʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʬʠʥʘʥʩʦʚʳʤ ʦʧʝʨʘʮʠʷʤ. ʂʣʠʝʥʪʳ ʙʘʥʢʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʬʠʥʘʥʩʦʚʳʭ ʧʣʘʪʬʦʨʤ ʤʦʛʫʪ ʙʳʩʪʨʦ 

ʧʝʨʝʚʦʜʠʪʴ ʩʨʝʜʩʪʚʘ, ʟʘʢʨʳʚʘʪʴ ʩʯʝʪʘ, ʧʨʦʜʘʚʘʪʴ ʘʢʪʠʚʳ ʠʣʠ ʚʳʚʦʜʠʪʴ ʜʝʥʴʛʠ ʩ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʣʘʪʬʦʨʤ. ɺ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʦ ʧʦʚʳʰʘʝʪ ʫʜʦʙʩʪʚʦ ʠ ʣʠʢʚʠʜʥʦʩʪʴ. 

ʆʜʥʘʢʦ ʚ ʧʝʨʠʦʜ ʧʘʥʠʢʠ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʞʝʪ ʫʩʠʣʠʪʴ ʦʪʪʦʢ ʩʨʝʜʩʪʚ ʠ ʫʩʢʦʨʠʪʴ ʨʘʟʚʠʪʠʝ 

ʢʨʠʟʠʩʘ ʣʠʢʚʠʜʥʦʩʪʠ. ɽʩʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʝʪ 

ʨʝʰʝʥʠʝ ʚʳʚʝʩʪʠ ʩʨʝʜʩʪʚʘ, ʜʘʞʝ ʫʩʪʦʡʯʠʚʳʡ ʬʠʥʘʥʩʦʚʳʡ ʠʥʩʪʠʪʫʪ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ 

ʩʝʨʴʝʟʥʳʤ ʜʘʚʣʝʥʠʝʤ. 

ɺʪʦʨʳʤ ʢʘʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʢʦʨʦʩʪʴ. ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʤʝʩʩʝʥʜʞʝʨʳ ʠ 

ʮʠʬʨʦʚʳʝ ʉʄʀ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʠʥʘʥʩʦʚʳʭ ʧʨʦʙʣʝʤʘʭ. 

ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʚʩʝʛʜʘ ʙʳʚʘʝʪ ʪʦʯʥʦʡ ʠʣʠ ʧʨʦʚʝʨʝʥʥʦʡ. ɼʘʞʝ ʩʣʫʭʠ ʦ ʚʦʟʤʦʞʥʳʭ 

ʪʨʫʜʥʦʩʪʷʭ ʙʘʥʢʘ ʠʣʠ ʬʠʥʘʥʩʦʚʦʡ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʝʟʢʦʤʫ ʫʭʫʜʰʝʥʠʶ ʜʦʚʝʨʠʷ. ɺ 

ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ ʜʦʚʝʨʠʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʩʠʛʥʘʣʘʤ, ʘ ʧʘʥʠʢʘ ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʬʠʮʠʘʣʴʥʳʝ ʨʘʟʲʷʩʥʝʥʠʷ 

ʨʝʛʫʣʷʪʦʨʦʚ. 

ʊʨʝʪʴʠʤ ʢʘʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ. ʌʠʥʘʥʩʦʚʳʝ ʠʥʩʪʠʪʫʪʳ 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʯʝʨʝʟ ʢʨʝʜʠʪʳ, ʧʣʘʪʝʞʠ ʠ ʠʥʚʝʩʪʠʮʠʠ, ʥʦ ʠ ʯʝʨʝʟ ʦʙʱʫʶ 

ʮʠʬʨʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥʘʢʦʚʳʝ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʧʣʘʪʝʞʥʳʝ 

ʰʣʁ ʟʳ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩʠʩʪʝʤʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʩʪʘʚʱʠʢʦʚ ʜʘʥʥʳʭ. ʊʘʢʘʷ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʙʦʡ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝ ʣʦʢʘʣʴʥʳʡ, ʘ 

ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ. ɽʩʣʠ ʥʘʨʫʰʘʝʪʩʷ ʨʘʙʦʪʘ ʚʘʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʵʪʦ ʤʦʞʝʪ 

ʟʘʪʨʦʥʫʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʩʝʛʤʝʥʪʦʚ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ. 

ʏʝʪʚʝʨʪʳʤ ʢʘʥʘʣʦʤ ʚʳʩʪʫʧʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɹʘʥʢʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʢʦʤʧʘʥʠʠ ʠ ʬʠʥʪʝʭ-ʧʣʘʪʬʦʨʤʳ ʠʩʧʦʣʴʟʫʶʪ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʦʮʝʥʢʠ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʢʣʠʝʥʪʦʚ, ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʬʝʣʷʤʠ, ʪʦʨʛʦʚʣʠ ʘʢʪʠʚʘʤʠ ʠ ʚʳʷʚʣʝʥʠʷ ʨʠʩʢʦʚ. ɺ ʦʙʳʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʨʝʰʝʥʠʡ. ʅʦ ʚ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ ʦʥʘ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʜʥʦʪʠʧʥʦʡ ʨʝʘʢʮʠʠ ʤʥʦʞʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ. ɽʩʣʠ ʘʣʛʦʨʠʪʤʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʫʞʝʩʪʦʯʘʶʪ ʫʩʣʦʚʠʷ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʩʥʠʞʘʶʪ ʣʠʤʠʪʳ, ʧʨʦʜʘʶʪ ʘʢʪʠʚʳ ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʶʪ 

ʦʧʝʨʘʮʠʠ, ʵʪʦ ʤʦʞʝʪ ʫʩʠʣʠʪʴ ʢʨʠʟʠʩʥʦʝ ʩʞʘʪʠʝ. 

ʇʷʪʳʤ ʢʘʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʫʩʣʫʛʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʘ 

ʢʨʠʧʪʦʘʢʪʠʚʳ ʠ ʦʥʣʘʡʥ-ʠʥʚʝʩʪʠʮʠʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʧʝʨʝʤʝʱʘʪʴ ʢʘʧʠʪʘʣ ʯʝʨʝʟ ʛʨʘʥʠʮʳ. ʕʪʦ 

ʫʩʠʣʠʚʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʙʣʝʤʳ ʚ 

ʦʜʥʦʡ ʮʠʬʨʦʚʦʡ ʵʢʦʩʠʩʪʝʤʝ ʤʦʛʫʪ ʙʳʩʪʨʦ ʟʘʪʨʦʥʫʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʠʥʚʝʩʪʦʨʦʚ ʚ ʜʨʫʛʠʭ 

ʩʪʨʘʥʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʫʩʠʣʠʚʘʝʪ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ. 

ʐʝʩʪʳʤ ʢʘʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʨʦʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʚʨʝʤʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʌʠʥʘʥʩʦʚʳʝ ʦʧʝʨʘʮʠʠ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʨʫʛʣʦʩʫʪʦʯʥʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʕʪʦ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʠ 

ʠʥʚʝʩʪʠʮʠʡ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʣʦʞʥʷʝʪ ʢʦʥʪʨʦʣʴ ʟʘ ʜʚʠʞʝʥʠʝʤ ʢʘʧʠʪʘʣʘ ʠ ʨʝʘʢʮʠʶ 

ʨʝʛʫʣʷʪʦʨʦʚ. ɽʩʣʠ ʢʨʠʟʠʩ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʥʝʨʘʙʦʯʝʝ ʚʨʝʤʷ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʯʝʨʝʟ 
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ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʥʘʮʠʦʥʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʩʣʦʞʥʝʝ ʦʧʝʨʘʪʠʚʥʦ ʚʤʝʰʘʪʴʩʷ. 

ʉʝʜʴʤʳʤ ʢʘʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʠʩʢʦʚ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʮʠʬʨʦʚʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʩʝʨʚʠʩʦʚ ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʦʚʦʩʪʝʡ, ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʙʣʦʛʝʨʦʚ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʦʥʣʘʡʥ-ʩʦʦʙʱʝʩʪʚ. ʕʪʦ ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴ ʩʪʘʜʥʦʝ ʧʦʚʝʜʝʥʠʝ, 

ʦʩʦʙʝʥʥʦ ʥʘ ʨʳʥʢʘʭ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʨʦʟʥʠʯʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. ɽʩʣʠ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʢʫʧʘʝʪ ʠʣʠ ʧʨʦʜʘʝʪ ʘʢʪʠʚʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʤʧʫʣʴʩʘ, ʨʳʥʦʢ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʚʦʣʘʪʠʣʴʥʳʤ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʘʮʠʦʥʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʦʚ 

ʤʦʞʝʪ ʫʩʪʫʧʘʪʴ ʤʝʩʪʦ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʘʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʥʝ ʟʘʤʝʥʷʶʪ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʬʠʥʘʥʩʦʚʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʘ ʜʦʧʦʣʥʷʶʪ ʠ ʫʩʢʦʨʷʶʪ ʠʭ. ʂʨʠʟʠʩ ʜʦʚʝʨʠʷ ʤʦʞʝʪ ʙʳʩʪʨʝʝ ʧʝʨʝʡʪʠ ʚ ʢʨʠʟʠʩ 

ʣʠʢʚʠʜʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ ʤʦʞʝʪ ʙʳʩʪʨʝʝ ʚʳʟʚʘʪʴ ʨʳʥʦʯʥʫʶ ʨʘʩʧʨʦʜʘʞʫ, ʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʙʦʡ ʤʦʞʝʪ ʙʳʩʪʨʝʝ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ. 

ʇʦʵʪʦʤʫ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʘʥʘʣʠʟ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʠ ʮʠʬʨʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ. 

 

ʈɽɻʋʃʀʈʆɺɸʅʀɽ ʎʀʌʈʆɺʓʍ ʌʀʅɸʅʉʆɺʓʍ ʈʀʉʂʆɺ 

 

ʈʦʩʪ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʬʠʥʘʥʩʦʚʦʤʫ ʥʘʜʟʦʨʫ ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʙʘʥʢʠ, 

ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʬʦʥʜʦʚʳʝ ʙʠʨʞʠ, ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʝ ʦʬʠʮʠʘʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʠʥʩʪʠʪʫʪʳ. ʆʜʥʘʢʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʨʘʩʰʠʨʷʝʪ ʢʨʫʛ ʫʯʘʩʪʥʠʢʦʚ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ. ɺ ʥʝʛʦ 

ʚʭʦʜʷʪ ʬʠʥʪʝʭ-ʢʦʤʧʘʥʠʠ, ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʦʧʝʨʘʪʦʨʳ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʰʝʣʴʢʦʚ, 

ʢʨʠʧʪʦʙʠʨʞʠ, ʧʦʩʪʘʚʱʠʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʣʘʯʥʳʝ ʧʨʦʚʘʡʜʝʨʳ ʠ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʦʵʪʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʬʠʥʘʥʩʦʚʫʶ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʪʦʨʦʥʫ ʨʠʩʢʦʚ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʠʙʝʨʫʩʪʦʡʯʠʚʦʩʪʠ 

ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ. ʌʠʥʘʥʩʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʘʜʝʞʥʳʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ 

ʜʘʥʥʳʭ, ʧʣʘʥʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʢʠʙʝʨʘʪʘʢʠ, ʤʝʭʘʥʠʟʤʳ ʨʝʟʝʨʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʨʝʛʫʣʷʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʥʝ 

ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʥʫʪʨʝʥʥʷʷ ʧʨʦʙʣʝʤʘ ʦʪʜʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʠ ʢʠʙʝʨʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʵʣʝʤʝʥʪʦʤ ʦʙʱʝʡ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ɺʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʮʠʬʨʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 

ʢʨʫʧʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʟʥʘʯʠʤʳʝ ʵʣʝʤʝʥʪʳ ʬʠʥʘʥʩʦʚʦʡ 

ʩʠʩʪʝʤʳ. ɽʩʣʠ ʦʪ ʥʠʭ ʟʘʚʠʩʠʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʬʠʥʘʥʩʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʥʠ 

ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʦʩʦʙʳʤ ʚʥʠʤʘʥʠʝʤ ʨʝʛʫʣʷʪʦʨʦʚ. ɺʘʞʥʦ ʦʮʝʥʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʬʠʥʘʥʩʦʚʳʝ ʨʠʩʢʠ ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ, ʥʦ ʠ ʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʥʘʜʝʞʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʳʜʝʨʞʠʚʘʪʴ ʥʘʛʨʫʟʢʫ, ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʘʪʘʢ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ. 

ʊʨʝʪʴʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʘʜʟʦʨʘ ʟʘ ʬʠʥʪʝʭ-ʢʦʤʧʘʥʠʷʤʠ ʠ 

ʥʝʙʘʥʢʦʚʩʢʠʤʠ ʮʠʬʨʦʚʳʤʠ ʧʦʩʨʝʜʥʠʢʘʤʠ. ɽʩʣʠ ʮʠʬʨʦʚʘʷ ʢʦʤʧʘʥʠʷ ʬʘʢʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʪ 

ʬʫʥʢʮʠʠ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʧʣʘʪʝʞʥʦʛʦ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ ʠʣʠ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ, ʦʥʘ ʜʦʣʞʥʘ 

ʩʦʙʣʶʜʘʪʴ ʙʘʟʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʟʘʱʠʪʳ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. ʕʪʦ 

ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʬʠʥʪʝʭ ʜʦʣʞʝʥ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʘʥʢʠ. ʆʜʥʘʢʦ 

ʦʪʩʫʪʩʪʚʠʝ ʥʘʜʟʦʨʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʢʦʧʣʝʥʠʶ ʨʠʩʢʦʚ ʚ ʤʝʥʝʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʝʛʤʝʥʪʘʭ 

ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʏʝʪʚʝʨʪʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʨʠʧʪʦʘʢʪʠʚʦʚ ʠ ʩʪʝʡʙʣʢʦʠʥʦʚ. ɼʣʷ 

ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʫʩʠʣʠʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʨʘʩʢʨʳʪʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʟʝʨʚʳ ʩʪʝʡʙʣʢʦʠʥʦʚ, ʧʨʝʜʦʪʚʨʘʱʘʪʴ 

ʤʦʰʝʥʥʠʯʝʩʪʚʦ ʠ ʦʛʨʘʥʠʯʠʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ ʚ ʥʝʟʘʢʦʥʥʳʭ ʮʝʣʷʭ. ʇʨʠ 

ʵʪʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʦ ʥʝ ʜʦʣʞʥʦ 
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ʧʦʣʥʦʩʪʴʶ ʙʣʦʢʠʨʦʚʘʪʴ ʠʥʥʦʚʘʮʠʠ, ʘ ʩ ʜʨʫʛʦʡ ð ʜʦʣʞʥʦ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʥʘʢʦʧʣʝʥʠʝ 

ʩʠʩʪʝʤʥʳʭ ʨʠʩʢʦʚ. 

ʇʷʪʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʪʦʨʛʦʚʣʝʡ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʰʝʥʠʷʤʠ. ʈʝʛʫʣʷʪʦʨʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʘʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ ʨʳʥʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʠ ʩʦʟʜʘʚʘʪʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʵʬʬʝʢʪʳ ʧʨʠ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʵʪʦʤʫ ʚʘʞʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʩʪʠʨʦʚʘʥʠʶ ʘʣʛʦʨʠʪʤʦʚ, 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ, ʫʧʨʘʚʣʝʥʠʶ ʤʦʜʝʣʴʥʳʤ ʨʠʩʢʦʤ ʠ ʥʘʣʠʯʠʶ ʤʝʭʘʥʠʟʤʦʚ ʦʩʪʘʥʦʚʢʠ 

ʦʧʝʨʘʮʠʡ ʚ ʩʣʫʯʘʝ ʘʥʦʤʘʣʴʥʦʡ ʨʳʥʦʯʥʦʡ ʜʠʥʘʤʠʢʠ. 

ʐʝʩʪʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʎʠʬʨʦʚʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʩʝʨʚʠʩʳ ʯʘʩʪʦ ʠʤʝʶʪ ʪʨʘʥʩʛʨʘʥʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦʣʴʟʦʚʘʪʝʣʠ, ʧʣʘʪʬʦʨʤʳ, 

ʩʝʨʚʝʨʳ, ʧʦʩʪʘʚʱʠʢʠ ʜʘʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʟʥʳʭ ʶʨʠʩʜʠʢʮʠʷʭ. 

ʇʦʵʪʦʤʫ ʥʘʮʠʦʥʘʣʴʥʳʝ ʤʝʨʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦʯʥʳ. ʅʝʦʙʭʦʜʠʤ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʨʝʛʫʣʷʪʦʨʘʤʠ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʥʘʜʟʦʨʘ, ʩʦʚʤʝʩʪʥʦʝ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʠʙʝʨʫʛʨʦʟʘʤ ʠ ʚʳʨʘʙʦʪʢʘ ʦʙʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʢʨʠʧʪʦʘʢʪʠʚʦʚ, 

ʬʠʥʪʝʭʘ ʠ ʮʠʬʨʦʚʳʭ ʧʣʘʪʝʞʝʡ. 

ʉʝʜʴʤʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʠ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʢʣʠʝʥʪʳ ʧʦʣʫʯʘʶʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʜʦʩʪʫʧ ʢ ʬʠʥʘʥʩʦʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʘʤ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʧʦʥʠʤʘʶʪ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʨʠʩʢʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʢʨʠʧʪʦʘʢʪʠʚʦʚ, ʚʳʩʦʢʦʨʠʩʢʦʚʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʦʥʣʘʡʥ-ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʩʣʦʞʥʳʭ ʮʠʬʨʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. ʅʝʜʦʩʪʘʪʦʢ ʟʥʘʥʠʡ ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʠʩʢʠ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʤʘʩʩʦʚʳʤ 

ʦʰʠʙʦʯʥʳʤ ʨʝʰʝʥʠʷʤ. ʇʦʵʪʦʤʫ ʟʘʱʠʪʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʘʣʴʥʦʝ 

ʨʘʩʢʨʳʪʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʨʘʟʚʠʪʠʝ ʧʦʥʠʤʘʥʠʷ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʤ. 

ʆʥʦ ʜʦʣʞʥʦ ʦʙʲʝʜʠʥʷʪʴ ʙʘʥʢʦʚʩʢʠʡ ʥʘʜʟʦʨ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʣʘʪʝʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʥʪʨʦʣʴ ʟʘ ʮʠʬʨʦʚʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʥʘʜʟʦʨ ʟʘ ʢʨʠʧʪʦʘʢʪʠʚʘʤʠ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. ɺ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʬʠʥʘʥʩʦʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʢʘʧʠʪʘʣʘ ʠ ʣʠʢʚʠʜʥʦʩʪʠ ʙʘʥʢʦʚ, ʥʦ ʠ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʥʘʜʝʞʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʠ ʜʦʚʝʨʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ 

ʮʠʬʨʦʚʳʤ ʬʠʥʘʥʩʦʚʳʤ ʩʝʨʚʠʩʘʤ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʆʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ 

ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʨʘʩʰʠʨʷʝʪ ʜʦʩʪʫʧ ʢ ʬʠʥʘʥʩʦʚʳʤ ʫʩʣʫʛʘʤ, ʩʥʠʞʘʝʪ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ 

ʠʟʜʝʨʞʢʠ, ʧʦʚʳʰʘʝʪ ʢʦʥʢʫʨʝʥʮʠʶ ʠ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʠʟʥʝʩʘ, ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʥʘʩʝʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʤʦʙʠʣʴʥʦʛʦ ʙʘʥʢʠʥʛʘ, ʮʠʬʨʦʚʳʭ ʧʣʘʪʝʞʝʡ, ʬʠʥʪʝʭ-ʢʦʤʧʘʥʠʡ, 

ʢʨʠʧʪʦʘʢʪʠʚʦʚ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʪʦʨʛʦʚʣʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ 

ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ ʠ ʬʦʨʤʠʨʫʝʪ ʥʦʚʫʶ ʮʠʬʨʦʚʫʶ ʬʠʥʘʥʩʦʚʫʶ ʩʨʝʜʫ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʦʚʝʜʝʥʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʝ 

ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʆʥʘ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʩʠʩʪʝʤʥʦʡ 

ʫʷʟʚʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ ʨʠʩʢʠ ʛʣʦʙʘʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ 

ʨʠʩʢʦʚ ʦʪʥʦʩʷʪʩʷ ʢʠʙʝʨʫʛʨʦʟʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʠʬʨʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʦʩʪ ʨʦʣʠ ʥʝʙʘʥʢʦʚʩʢʠʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʩʨʝʜʥʠʢʦʚ, ʚʳʩʦʢʘʷ ʚʦʣʘʪʠʣʴʥʦʩʪʴ 

ʢʨʠʧʪʦʘʢʪʠʚʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʥʠʢʘ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʠ ʫʩʣʦʞʥʝʥʠʝ 

ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʮʠʬʨʦʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʨʠʟʠʩʥʳʝ ʧʨʦʮʝʩʩʳ 

ʚ ʥʝʡ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʝ. 

ʄʛʥʦʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʦʧʝʨʘʮʠʷʤ, ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʠ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʫʩʠʣʠʚʘʶʪ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʬʠʥʘʥʩʦʚʳʭ ʰʦʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʨʠʟʠʩ ʜʦʚʝʨʠʷ ʤʦʞʝʪ ʙʳʩʪʨʝʝ ʧʝʨʝʡʪʠ ʚ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ ɸʂɸɼɽʄʀʂ                                                                       ̄  1 (311) 2026 ʛ. 

 

43 
 

ʢʨʠʟʠʩ ʣʠʢʚʠʜʥʦʩʪʠ, ʘ ʣʦʢʘʣʴʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʙʦʡ ʤʦʞʝʪ ʧʨʠʦʙʨʝʩʪʠ ʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʩʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʥʝ ʦʪʤʝʥʷʝʪ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ, ʪʘʢʠʝ ʢʘʢ 

ʯʨʝʟʤʝʨʥʳʡ ʨʦʩʪ ʢʨʝʜʠʪʘ, ʜʦʣʛʦʚʳʝ ʜʠʩʙʘʣʘʥʩʳ, ʩʥʠʞʝʥʠʝ ʜʦʚʝʨʠʷ, ʧʝʨʝʦʮʝʥʢʘ ʘʢʪʠʚʦʚ ʠ 

ʫʭʫʜʰʝʥʠʝ ʣʠʢʚʠʜʥʦʩʪʠ. ʆʜʥʘʢʦ ʦʥʘ ʤʝʥʷʝʪ ʬʦʨʤʳ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʠ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʢʘʥʘʣʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ ʜʦʣʞʝʥ 

ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʘʢʨʦʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʠ ʩʦʩʪʦʷʥʠʝ ʮʠʬʨʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʨʦʚʝʥʴ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʣʘʪʬʦʨʤ, ʥʘʜʝʞʥʦʩʪʴ 

ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʥʦʚʳʭ ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ. ʆʥ 

ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʨʘʟʚʠʪʠʝ ʢʠʙʝʨʫʩʪʦʡʯʠʚʦʩʪʠ, ʥʘʜʟʦʨ ʟʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʮʠʬʨʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʬʠʥʪʝʭ-ʢʦʤʧʘʥʠʡ ʠ ʢʨʠʧʪʦʘʢʪʠʚʦʚ, ʢʦʥʪʨʦʣʴ ʟʘ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʪʦʨʛʦʚʣʝʡ, ʟʘʱʠʪʫ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʦʚʳʰʝʥʠʝ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ ʬʠʥʘʥʩʦʚʦʛʦ ʥʘʜʟʦʨʘ. ʊʦʣʴʢʦ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʩʤʦʞʝʪ ʩʪʘʪʴ ʬʘʢʪʦʨʦʤ ʫʢʨʝʧʣʝʥʠʷ, ʘ 

ʥʝ ʦʩʣʘʙʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʣʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʨʠʩʢʦʚ 

ʛʣʦʙʘʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʫʩʢʦʨʷʝʪ ʬʠʥʘʥʩʦʚʳʝ ʦʧʝʨʘʮʠʠ, 

ʫʩʠʣʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʠ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʙʝʩʧʝʯʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʝʙʫʝʪ ʦʙʥʦʚʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʘʥʘʣʠʟʫ ʢʨʠʟʠʩʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʮʠʬʨʦʚʘʷ ʵʧʦʭʘ ʬʦʨʤʠʨʫʝʪ ʥʦʚʫʶ ʣʦʛʠʢʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ. 
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ʇʈɸʂʊʀʂʀ ʄɸʁʅɼʌʋʃʅɽʉ ɺ ʉʅʀɾɽʅʀʀ ʕʂɿɸʄɽʅɸʎʀʆʅʅʆʁ 

ʊʈɽɺʆɾʅʆʉʊʀ: ʇʉʀʍʆʃʆɻʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʋ 

ʉʊʋɼɽʅʊʆɺ 

 

ɼʘʨʠʢʫʣʦʚʘ ɸʤʠʥʘ ʂʘʥʳʰʞʘʥʦʚʥʘ, ʋʩʘʠʥ ʄʠʣʘʥʘ, ɸʣʠʢʫʣ ɸʨʘʡʣʳʤ ʊʘʣʛʘʪʦʚʥʘ                                                   

  ʉʪʫʜʝʥʪ 4 ʢʫʨʩʘ, 

 Almaty Management University, 

 ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

 ʤ.ʧʩ.ʥ., ʧʨʦʬʝʩʩʦʨ ʧʨʘʢʪʠʢʠ ɸʥʜʘʤʘʩʦʚʘ ʉʘʥʜʫʛʘʰ ʂʝʥʞʝʛʘʣʠʢʳʟʳ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ 

ʢʫʨʩʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʸ ʩʥʠʞʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʘʢʪʠʢ ʤʘʡʥʜʬʫʣʥʝʩ, ʘʨʪ-ʪʝʨʘʧʠʠ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʝʥʠʥʛʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ, ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʤʘʡʥʜʬʫʣʥʝʩ ʢʘʢ ʤʝʪʦʜʘ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ. ɺ ʵʤʧʠʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʪʘʪʴʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʦʛʦ ʩʨʝʜʠ 70 ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ. ʋʯʘʩʪʥʠʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʳ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʨʝʘʣʠʟʦʚʳʚʘʣʘʩʴ 

ʧʨʦʛʨʘʤʤʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʤʘʡʥʜʬʫʣʥʝʩ, ʜʳʭʘʪʝʣʴʥʳʭ ʪʝʭʥʠʢ, ʘʨʪ-ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ 

ʠ ʪʨʝʥʠʥʛʦʚʦʡ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʚʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʪʨʝʚʦʞʥʦʩʪʠ ʥʘ 20% ʫ ʫʯʘʩʪʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʡʥʜʬʫʣʥʝʩ, ʵʢʟʘʤʝʥʘʮʠʦʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʩʪʫʜʝʥʪʳ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ 

ʩʘʤʦʨʝʛʫʣʷʮʠʷ, ʘʨʪ-ʪʝʨʘʧʠʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʪʨʝʥʠʥʛ, ʩʪʨʝʩʩ, ʦʩʦʟʥʘʥʥʦʩʪʴ. 

ɺʚʝʜʝʥʠʝ 

ʕʢʟʘʤʝʥʘʮʠʦʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʪʫʜʝʥʪʦʚ ʠ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʘʜʘʧʪʘʮʠʶ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ɺ ʧʝʨʠʦʜ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʝʩʩʠʠ ʦʙʫʯʘʶʱʠʝʩʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ, 

ʩʪʨʘʭʦʤ ʧʦʣʫʯʝʥʠʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ, ʥʝʜʦʩʪʘʪʢʦʤ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠ 

ʧʦʚʳʰʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʟʘ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ (Albulescu et al., 2024). 

ʆʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʥʦʡ ʵʢʟʘʤʝʥʘʮʠʦʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʫ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ, 

ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʘʜʘʧʪʘʮʠʷ ʢ ʥʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, 

ʠʟʤʝʥʝʥʠʶ ʬʦʨʤʘʪʘ ʦʙʫʯʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʥʠʷ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘʚʳʢʠ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʩʪʨʘʭ ʦʰʠʙʢʠ ʠ ʥʝʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʥʠʷʭ ʩʧʦʩʦʙʥʳ ʫʩʠʣʠʚʘʪʴ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (Barbayannis et al., 2022). 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʩʥʠʞʝʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʘʢʪʠʢʠ ʤʘʡʥʜʬʫʣʥʝʩ. ʄʘʡʥʜʬʫʣʥʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʚʠʪʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʥʘʩʪʦʷʱʝʤ ʤʦʤʝʥʪʝ, ʦʩʦʟʥʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʤʳʩʣʠ, 

ʵʤʦʮʠʠ ʠ ʪʝʣʝʩʥʳʝ ʨʝʘʢʮʠʠ ʙʝʟ ʯʨʝʟʤʝʨʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ (Kabat-Zinn, 2013). ʇʨʘʢʪʠʢʠ 

ʦʩʦʟʥʘʥʥʦʩʪʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʧʦʩʢʦʣʴʢʫ ʩʧʦʩʦʙʩʪʚʫʶʪ 
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ʨʘʟʚʠʪʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ 

(Dawson et al., 2020). 

ʂʨʦʤʝ ʪʦʛʦ, ʩʥʠʞʝʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʘʨʪ-ʪʝʨʘʧʠʠ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʝʥʠʥʛʘ. ɸʨʪ-ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʳʨʘʟʠʪʴ ʚʥʫʪʨʝʥʥʠʝ 

ʧʝʨʝʞʠʚʘʥʠʷ ʯʝʨʝʟ ʩʠʤʚʦʣʠʯʝʩʢʠʝ ʦʙʨʘʟʳ, ʘ ʪʨʝʥʠʥʛʦʚʳʝ ʤʝʪʦʜʳ ʧʦʤʦʛʘʶʪ ʦʩʚʦʠʪʴ ʥʘʚʳʢʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ (Zhang et al., 2024). 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʘʢʪʠʢ ʤʘʡʥʜʬʫʣʥʝʩ, ʘʨʪ-ʪʝʨʘʧʠʠ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʝʥʠʥʛʘ ʚ ʩʥʠʞʝʥʠʠ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ 

ʢʫʨʩʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʕʢʟʘʤʝʥʘʮʠʦʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʢʦʛʥʠʪʠʚʥʳʝ, ʵʤʦʮʠʦʥʘʣʴʥʳʝ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ (Vasiou et al., 2025). 

ʂʦʛʥʠʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʘʚʷʟʯʠʚʳʭ ʤʳʩʣʷʭ ʦ ʚʦʟʤʦʞʥʦʡ ʥʝʫʜʘʯʝ, ʩʪʨʘʭʝ 

ʦʰʠʙʢʠ ʠ ʦʞʠʜʘʥʠʠ ʥʝʛʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ 

ʩʚʷʟʘʥ ʩ ʧʝʨʝʞʠʚʘʥʠʝʤ ʙʝʩʧʦʢʦʡʩʪʚʘ, ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʪʨʘʭʘ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ ʚʢʣʶʯʘʶʪ ʫʯʘʱʸʥʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ, ʤʳʰʝʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, 

ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʠ ʧʦʚʳʰʝʥʥʫʶ ʫʪʦʤʣʷʝʤʦʩʪʴ (Jirjees et al., 2024). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʥʠʤʘʥʠʷ, ʧʨʦʮʝʩʩʳ ʟʘʧʦʤʠʥʘʥʠʷ ʠ ʘʢʘʜʝʤʠʯʝʩʢʫʶ 

ʫʩʧʝʚʘʝʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ (Albulescu et al., 2024). 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚʳʩʪʫʧʘʝʪ ʤʘʡʥʜʬʫʣʥʝʩ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ʤʘʡʥʜʬʫʣʥʝʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʦʟʥʘʥʥʦ ʥʘʧʨʘʚʣʷʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʙʝʟ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʝʨʝʞʠʚʘʥʠʡ 

(Bamber & Morpeth, 2019). 

ʇʨʘʢʪʠʢʠ ʤʘʡʥʜʬʫʣʥʝʩ ʧʦʤʦʛʘʶʪ ʩʪʫʜʝʥʪʘʤ ʟʘʤʝʯʘʪʴ ʪʨʝʚʦʞʥʳʝ ʤʳʩʣʠ, ʥʝ ʚʦʚʣʝʢʘʷʩʴ ʚ 

ʥʠʭ ʧʦʣʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʚʦʟʚʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʢ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʫʤʝʥʴʰʘʝʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʫʣʫʯʰʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ 

ʩʪʨʝʩʩʦʚʳʤʠ ʩʠʪʫʘʮʠʷʤʠ (Ritvo et al., 2021). 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʤʝʪʦʜʦʚ ʤʘʡʥʜʬʫʣʥʝʩ ʚʳʜʝʣʷʶʪ: 

ǒ ʜʳʭʘʪʝʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ; 

ǒ ʪʝʭʥʠʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ; 

ǒ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʤʳʩʣʷʤʠ; 

ǒ ʩʢʘʥʠʨʦʚʘʥʠʝ ʪʝʣʘ; 

ǒ ʦʩʦʟʥʘʥʥʳʝ ʧʘʫʟʳ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʡʥʜʬʫʣʥʝʩ-ʧʨʘʢʪʠʢ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʨʝʛʫʣʷʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʠʢ ʦʩʦʟʥʘʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʫʜʝʥʪʦʚ (Sun et al., 2025). 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʷʚʣʷʝʪʩʷ ʘʨʪ-ʪʝʨʘʧʠʷ. ɸʨʪ-

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʧʦʤʦʛʘʶʪ ʦʙʫʯʘʶʱʠʤʩʷ ʚʳʨʘʟʠʪʴ ʪʨʝʚʦʛʫ ʯʝʨʝʟ ʨʠʩʫʥʦʢ, ʩʠʤʚʦʣ 

ʠʣʠ ʚʠʟʫʘʣʴʥʳʡ ʦʙʨʘʟ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʦʟʥʘʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʠ ʩʥʠʞʝʥʠʶ 

ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ (Beerse et al., 2019). 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ Almaty Management University. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 70 ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʨʫʩʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ. 
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ʋʯʘʩʪʥʠʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ǒ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ð 35 ʩʪʫʜʝʥʪʦʚ; 

ǒ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ð 35 ʩʪʫʜʝʥʪʦʚ. 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʫʨʦʚʥʷ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ Test 

Anxiety Inventory (TAI) ʏ. ʉʧʠʣʙʝʨʛʝʨʘ (Spielberger, 1980). 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʦʛʨʘʤʤʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʚʢʣʶʯʘʚʰʘʷ: 

1. ʜʳʭʘʪʝʣʴʥʳʝ ʪʝʭʥʠʢʠ ʤʘʡʥʜʬʫʣʥʝʩ; 

2. ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʥʠʤʘʥʠʷ; 

3. ʘʨʪ-ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʫʧʨʘʞʥʝʥʠʝ çʂʘʢ ʚʳʛʣʷʜʠʪ ʚʘʰʘ ʪʨʝʚʦʛʘ?è; 

4. ʪʨʝʥʠʥʛ çʂʘʢ ʩʥʠʟʠʪʴ ʪʨʝʚʦʛʫ?è; 

5. ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʘʤʦʨʝʛʫʣʷʮʠʶ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʩʦʩʪʘʚʠʣʘ 6 ʥʝʜʝʣʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʝʨʚʠʯʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠʩʧʳʪʳʚʘʝʪ ʚʳʩʦʢʠʡ 

ʠ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʚʠʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʋʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥ

ʘʷ ʛʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ɺʳʩʦʢʠʡ 37,1% 37,1% 

ʉʨʝʜʥʠʡ 45,7% 42,9% 

ʅʠʟʢʠʡ 17,2% 20,0% 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʪʨʝʚʦʞʥʦʩʪʠ 

ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦʚʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʧʦʚʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʋʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥ

ʘʷ ʛʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ɺʳʩʦʢʠʡ 17,1% 34,3% 

ʉʨʝʜʥʠʡ 51,5% 45,7% 

ʅʠʟʢʠʡ 31,4% 20,0% 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ ʩʥʠʟʠʣʦʩʴ ʥʘ 20%. ʆʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ ʩ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ. 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʘʢʪʠʢ ʤʘʡʥʜʬʫʣʥʝʩ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʝʥʠʥʛʘ ʚ ʩʥʠʞʝʥʠʠ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʧʨʘʢʪʠʢ ʦʩʦʟʥʘʥʥʦʩʪʠ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ 

(Yēlmazer et al., 2024). 

ʇʨʠʤʝʥʝʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʪʝʭʥʠʢ ʠ ʫʧʨʘʞʥʝʥʠʡ ʤʘʡʥʜʬʫʣʥʝʩ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ 

ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʫʣʫʯʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʠ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʚ 

ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʨʝʛʫʣʷʨʥʳʝ ʧʨʘʢʪʠʢʠ ʦʩʦʟʥʘʥʥʦʩʪʠ ʧʦʤʦʛʘʶʪ ʩʪʫʜʝʥʪʘʤ ʵʬʬʝʢʪʠʚʥʝʝ 

ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʪʨʝʩʩʦʚʳʤʠ ʩʠʪʫʘʮʠʷʤʠ ʠ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

(Dawson et al., 2020). 

ɸʨʪ-ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʫʧʨʘʞʥʝʥʠʝ çʂʘʢ ʚʳʛʣʷʜʠʪ ʚʘʰʘ ʪʨʝʚʦʛʘ?è ʧʦʟʚʦʣʠʣʦ ʩʪʫʜʝʥʪʘʤ 

ʚʳʨʘʟʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʞʠʚʘʥʠʷ ʯʝʨʝʟ ʩʠʤʚʦʣʠʯʝʩʢʠʝ ʦʙʨʘʟʳ. ʄʥʦʛʠʝ ʫʯʘʩʪʥʠʢʠ ʦʪʤʝʯʘʣʠ, 

ʯʪʦ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ ʪʨʝʚʦʛʘ ʩʪʘʥʦʚʠʣʘʩʴ ʙʦʣʝʝ ʦʩʦʟʥʘʚʘʝʤʦʡ ʠ ʤʝʥʝʝ 

ʠʥʪʝʥʩʠʚʥʦʡ. ʇʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʘʨʪ-

ʪʝʨʘʧʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʘʟʨʷʜʢʝ ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ (Beerse et al., 2019). 

ʊʨʝʥʠʥʛʦʚʘʷ ʨʘʙʦʪʘ ʧʦʤʦʛʣʘ ʩʪʫʜʝʥʪʘʤ ʦʩʚʦʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʩʘʤʦʧʦʤʦʱʠ ʧʝʨʝʜ 

ʵʢʟʘʤʝʥʘʤʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʠ ʪʝʭʥʠʢʠ ʦʩʦʟʥʘʥʥʦʛʦ ʜʳʭʘʥʠʷ ʠ ʫʧʨʘʞʥʝʥʠʷ ʧʦ ʨʘʙʦʪʝ ʩ 

ʪʨʝʚʦʞʥʳʤʠ ʤʳʩʣʷʤʠ. ɺ ʭʦʜʝ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʳ ʫʯʠʣʠʩʴ ʧʝʨʝʢʣʶʯʘʪʴ ʚʥʠʤʘʥʠʝ ʩ ʥʝʛʘʪʠʚʥʳʭ 

ʧʝʨʝʞʠʚʘʥʠʡ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣʦ ʥʘ ʠʭ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ (Hayat et al., 2025). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 

ʩʪʫʜʝʥʪʦʚ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʢʦʤʧʣʝʢʩʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʠʩʧʳʪʳʚʘʶʱʠʭ ʚʳʨʘʞʝʥʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

(Barbayannis et al., 2022). 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʘ ʛʨʫʧʧʦʚʘʷ ʬʦʨʤʘ ʨʘʙʦʪʳ. ɺ ʧʨʦʮʝʩʩʝ 

ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʷ ʧʝʨʝʞʠʚʘʥʠʡ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʣʠ ʵʤʦʮʠʦʥʘʣʴʥʫʶ 

ʧʦʜʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ ʫʯʘʩʪʥʠʢʦʚ ʛʨʫʧʧʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʯʫʚʩʪʚʘ ʠʟʦʣʷʮʠʠ ʠ 

ʩʪʨʘʭʘ ʧʝʨʝʜ ʵʢʟʘʤʝʥʘʤʠ (Abdulbaqi & Oneri Uzun, 2024). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ 

ʤʘʡʥʜʬʫʣʥʝʩ, ʘʨʪ-ʪʝʨʘʧʠʶ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʪʨʝʥʠʥʛ, ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʫʜʝʥʪʦʚ (Vasiou et al., 

2025). 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʢʟʘʤʝʥʘʮʠʦʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʠ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʫʯʝʙʥʫʶ ʤʦʪʠʚʘʮʠʶ ʠ 

ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ. ʆʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʫ ʩʪʫʜʝʥʪʦʚ 

ʧʝʨʚʦʛʦ ʢʫʨʩʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʙʫʯʘʶʱʠʝʩʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʘʜʘʧʪʘʮʠʝʡ ʢ 

ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ, ʚʳʩʦʢʦʡ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʦʜʛʦʪʦʚʢʫ ʢ ʵʢʟʘʤʝʥʘʤ (Barbayannis et al., 2022). 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʘʢʪʠʢ ʤʘʡʥʜʬʫʣʥʝʩ, 

ʘʨʪ-ʪʝʨʘʧʠʠ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʝʥʠʥʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʫ 

ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʪʝʭʥʠʢ, ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʦʩʦʟʥʘʥʥʦʩʪʴ ʠ 

ʤʝʪʦʜʦʚ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 
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ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʦʤʦʛʣʦ ʫʤʝʥʴʰʠʪʴ ʚʥʫʪʨʝʥʥʝʝ ʥʘʧʨʷʞʝʥʠʝ ʧʝʨʝʜ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʝʡ 

(Dawson et al., 2020). 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ 

ʩʥʠʟʠʣʦʩʴ ʥʘ 20%, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʪʨʝʩʩʦʤ (Yēlmazer et al., 2024). 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʢʫʨʘʪʦʨʦʚ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʚ ʧʝʨʠʦʜ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʝʩʩʠʠ, ʪʘʢ ʠ ʚ ʨʘʤʢʘʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʚ ʪʝʯʝʥʠʝ 

ʫʯʝʙʥʦʛʦ ʛʦʜʘ (Abdulbaqi & Oneri Uzun, 2024). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʧʨʘʢʪʠʢ ʤʘʡʥʜʬʫʣʥʝʩ, ʘʨʪ-ʪʝʨʘʧʠʠ ʠ ʪʨʝʥʠʥʛʦʚʦʡ ʨʘʙʦʪʳ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʩʥʠʞʝʥʠʷ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ (Vasiou et al., 2025). 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2021ï2025 ʛʛ., 

ʧʦʩʚʷʱʸʥʥʳʭ ʨʦʣʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʕʀ) ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʤʘʥʜʘʤʠ, ʣʠʜʝʨʩʪʚʝ ʠ 

ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʢʨʠʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʕʀ ʥʘ ʢʦʤʘʥʜʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩʦʩʪʘʚʠʣ PRISMA-ʧʦʜʭʦʜ ʩ ʘʥʘʣʠʟʦʤ ʧʫʙʣʠʢʘʮʠʡ ʠʟ 

ʙʘʟ Scopus, Web of Science, Google Scholar ʠ ʈʀʅʎ. ɺ ʠʪʦʛʦʚʫʶ ʚʳʙʦʨʢʫ ʚʦʰʣʠ 47 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʧʨʝʜʠʢʪʦʨʦʤ ʢʦʤʘʥʜʥʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. ɺʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʪʝʥʜʝʥʮʠʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʥʪʝʛʨʘʮʠʷ ʕʀ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ, ʫʩʠʣʝʥʠʝ ʨʦʣʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʤʘʥʜʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʣʠʜʝʨʩʪʚʦ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, RULER. 

Abstract 

The article presents a systematic review of contemporary studies conducted between 2021 and 2025 on 

the role of emotional intelligence (EI) in team management, leadership, and managerial decision-

making under conditions of uncertainty. The aim of the study is to systematize and critically analyze 

scientific approaches to examining the influence of emotional intelligence on team effectiveness, 

psychological safety, and organizational resilience. The methodological framework is based on the 

PRISMA approach and includes an analysis of publications from Scopus, Web of Science, Google 

Scholar, and RSCI databases. The final sample included 47 peer-reviewed sources. The study found 

that a managerôs emotional intelligence is a significant predictor of team performance, quality of 

interpersonal interaction, and resilience to stress factors. Key trends in current research were identified, 

including the integration of emotional intelligence into organizational culture, the growing importance 

of psychological safety, and the expansion of comprehensive emotional competence development 

programs. 

Keywords: emotional intelligence, team effectiveness, leadership, psychological safety, 

organizational culture, decision-making, RULER. 

ɺɺɽɼɽʅʀɽ 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʠ ʫʩʣʦʞʥʝʥʠʝʤ ʚʥʫʪʨʠʢʦʤʘʥʜʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɻʠʙʨʠʜʥʳʝ ʬʦʨʤʘʪʳ ʟʘʥʷʪʦʩʪʠ, ʨʦʩʪ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʢʨʠʟʠʩʥʳʭ ʫʩʣʦʚʠʷʭ ʫʩʠʣʠʚʘʶʪ ʠʥʪʝʨʝʩ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʬʘʢʪʦʨʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʤʘʥʜ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʮʝʣʦʤ. ɺ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʣʠʯʥʦʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʥʦ ʠ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ [1, ʩ. 48]. 

ʂʦʥʮʝʧʮʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʣʘʛʦʜʘʨʷ 

ʨʘʙʦʪʘʤ ɼʞ. ʄʵʡʝʨʘ, ʇ. ʉʘʣʦʚʝʷ ʠ ɼ. ɻʦʫʣʤʘʥʘ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʶʪ ʢʣʘʩʩʠʯʝʩʢʦʝ ʧʦʥʠʤʘʥʠʝ ʕʀ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʛʦ ʢʘʢ ʩʠʩʪʝʤʥʳʡ ʨʝʩʫʨʩ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʚʣʠʷʶʱʠʡ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ, ʤʦʪʠʚʘʮʠʶ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʘʯʝʩʪʚʦ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ [3, ʩ. 4]. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʈʫʢʦʚʦʜʠʪʝʣʠ ʚʩʸ ʯʘʱʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʥʝ ʪʦʣʴʢʦ ʧʨʠʥʠʤʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ 

ʨʝʰʝʥʠʷ, ʥʦ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʤʘʥʜʳ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʦʚʣʝʯʸʥʥʦʩʪʴ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʚʳʛʦʨʘʥʠʝ [6, ʩ. 7]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ð ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʢʨʠʪʠʯʝʩʢʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 2021ï2025 ʛʛ., ʧʦʩʚʷʱʸʥʥʳʝ ʚʣʠʷʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʢʦʤʘʥʜʘʤʠ, ʣʠʜʝʨʩʪʚʦ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʬʦʨʤʘʪʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ PRISMA-ʧʦʜʭʦʜʘ. ʇʦʠʩʢ ʧʫʙʣʠʢʘʮʠʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ: Scopus, Web of Science, Google Scholar ʠ ʈʀʅʎ. 

ɺʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ ʦʭʚʘʪʳʚʘʣ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ 2021 ʛ. ʧʦ ʤʘʨʪ 2025 ʛ. 

ɼʣʷ ʧʦʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʟʘʧʨʦʩʳ: çemotional intelligence AND 

team performanceè, çemotional intelligence AND leadershipè, çpsychological safety AND emotional 

intelligenceè, çʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʢʦʤʘʥʜʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴè, çʕʀ ʠ ʣʠʜʝʨʩʪʚʦè. 

ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʷʚʣʷʣʠʩʴ: 

ʥʘʣʠʯʠʝ ʵʤʧʠʨʠʯʝʩʢʦʡ ʙʘʟʳ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʨʝʮʝʥʟʠʨʫʝʤʳʡ ʭʘʨʘʢʪʝʨ ʧʫʙʣʠʢʘʮʠʠ; 

ʪʝʤʘʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʩ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʢʦʤʘʥʜʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ; 

ʧʫʙʣʠʢʘʮʠʷ ʚ ʧʝʨʠʦʜ 2021ï2025 ʛʛ. [3, ʩ. 6]. 

ʀʟ ʘʥʘʣʠʟʘ ʠʩʢʣʶʯʘʣʠʩʴ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʜʫʙʣʠʨʫʶʱʠʝ ʧʫʙʣʠʢʘʮʠʠ ʠ 

ʩʪʘʪʴʠ ʙʝʟ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʀʟ 312 ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʪʦʙʨʘʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦʩʣʝ 

ʧʨʠʤʝʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ ʚ ʠʪʦʛʦʚʫʶ ʚʳʙʦʨʢʫ ʚʦʰʣʠ 47 ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɸʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʤʝʪʦʜʦʤ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʪʨʸʭ ʦʩʥʦʚʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ: 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʢʦʤʘʥʜʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; 

ʕʀ, ʣʠʜʝʨʩʪʚʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ. 

ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʢʘʢ ʬʘʢʪʦʨ ʢʦʤʘʥʜʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ ʫʩʪʦʡʯʠʚʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʫʨʦʚʥʝʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ Paredes-Saavedra ʠ ʩʦʘʚʪʦʨʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʕʀ 

ʫʯʘʩʪʥʠʢʦʚ ʢʦʤʘʥʜʳ ʠ ʝʸ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ r = 0,41ï0,67 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ [2, ʩ. 57]. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʤʘʥʜʘʭ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʟʘʜʘʯ ʠ ʠʥʪʝʥʩʠʚʥʳʤʠ 

ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ. 

M®rida-L·pez ʠ Extremera ʚʳʜʝʣʷʶʪ ʪʨʠ ʢʣʶʯʝʚʳʭ ʤʝʭʘʥʠʟʤʘ ʚʣʠʷʥʠʷ ʕʀ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʨʘʙʦʯʠʭ ʛʨʫʧʧ: ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʢʦʥʬʣʠʢʪʦʚ, ʧʦʚʳʰʝʥʠʝ 

ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʫʣʫʯʰʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ [3, ʩ. 9]. ɸʚʪʦʨʳ 

ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʵʤʦʮʠʦʥʘʣʴʥʦ ʢʦʤʧʝʪʝʥʪʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʩʧʦʩʦʙʥʳ ʵʬʬʝʢʪʠʚʥʝʝ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʚʥʫʪʨʠ ʢʦʣʣʝʢʪʠʚʘ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʨʘʙʦʯʫʶ 

ʘʪʤʦʩʬʝʨʫ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʩʬʝʨʝ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ Shah, ʧʨʦʚʝʜʸʥʥʦʝ ʥʘ ʚʳʙʦʨʢʝ IT-ʢʦʤʘʥʜ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʝʢʪʳ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʤʝʥʝʜʞʝʨʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʕʀ ʟʘʚʝʨʰʘʶʪʩʷ ʚ ʩʨʦʢ ʥʘ 28% ʯʘʱʝ, ʘ 

ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʩʪʝʡʢʭʦʣʜʝʨʦʚ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 22% [4, ʩ. 114]. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʷʤʦʤ 

ʚʣʠʷʥʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʣʠʜʝʨʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʣʠʜʝʨʩʪʚʦ 

ʆʜʥʠʤ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʤʝʜʠʘʪʦʨʘ ʤʝʞʜʫ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʣʠʜʝʨʘ ʠ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʢʦʤʘʥʜʳ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʩʦʪʨʫʜʥʠʢʠ ʥʝ ʙʦʷʪʩʷ ʚʳʨʘʞʘʪʴ ʤʥʝʥʠʝ, ʧʨʝʜʣʘʛʘʪʴ ʠʜʝʠ ʠ ʜʦʧʫʩʢʘʪʴ ʦʰʠʙʢʠ ʙʝʟ 

ʨʠʩʢʘ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ [5, ʩ. 12]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʨʫʢʦʚʦʜʠʪʝʣʷ ʟʥʘʯʠʤʦ ʚʣʠʷʝʪ ʥʘ 

ʫʨʦʚʝʥʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʢʦʣʣʝʢʪʠʚʝ (ɓ = 0,53; p < 0,01) [5, ʩ. 16]. ɺʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʜʦʚʝʨʠʷ, ʦʪʢʨʳʪʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʣʠʜʝʨ ʚʩʸ ʯʘʱʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʥʦʩʠʪʝʣʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʥʦ ʠ ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʦʤʘʥʜʳ. 

Dooshima ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʩʦʪʨʫʜʥʠʢʠ, ʚʳʩʦʢʦ ʦʮʝʥʠʚʘʶʱʠʝ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʟʨʝʣʦʩʪʴ 

ʨʫʢʦʚʦʜʠʪʝʣʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʠ ʤʝʥʴʰʫʶ ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʚʳʛʦʨʘʥʠʶ [6, ʩ. 10]. 

ʉʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʧʦʨʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʛʜʝ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʪʨʝʥʝʨʘ ʦʢʘʟʘʣʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʦʨʦʚʦʡ 

ʢʦʤʘʥʜʥʦʡ ʜʠʥʘʤʠʢʠ [7, ʩ. 28]. ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʩʠʩʪʝʤʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʕʀ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [8, ʩ. 91]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

ʚʣʠʷʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʪʨʘʩʣʝʚʦʡ ʩʧʝʮʠʬʠʢʠ. 

ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 2024ï2025 ʛʛ. ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ ʠ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʠ SIDI (Stress-Induced Decision Impairment), ʨʘʟʨʘʙʦʪʘʥʥʦʡ Aldawsari ʠ 

Hakami, ʩʪʨʝʩʩ ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʘʝʪ ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʰʠʙʦʢ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ [9, ʩ. 5]. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩʩʘ ʚʦʟʨʘʩʪʘʝʪ ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʢʦʛʥʠʪʠʚʥʳʤ ʠʩʢʘʞʝʥʠʷʤ: ʵʬʬʝʢʪʫ ʷʢʦʨʷ, ʯʨʝʟʤʝʨʥʦʡ ʫʚʝʨʝʥʥʦʩʪʠ ʠ ʠʛʥʦʨʠʨʦʚʘʥʠʶ ʙʘʟʦʚʳʭ 

ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʩʚʦʝʦʙʨʘʟʥʦʛʦ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʙʫʬʝʨʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ Nguyen ʠ ʩʦʘʚʪʦʨʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʫʢʦʚʦʜʠʪʝʣʠ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʕʀ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʚ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʷʭ ʥʘ 31% ʪʦʯʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʩʦ ʩʨʝʜʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [10, ʩ. 718]. ʂʨʦʤʝ 

ʪʦʛʦ, ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʛʥʠʪʠʚʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫ ʪʘʢʠʭ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʢʦʛʥʠʪʠʚʥʦʡ ʛʠʙʢʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ [10, ʩ. 721]. 

ʇʨʦʚʝʜʸʥʥʳʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʕʀ ʢ ʢʦʥʮʝʧʮʠʠ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʥʦ ʠ 

ʚʩʝʡ ʢʦʤʘʥʜʳ [3, ʩ. 11]. ʕʪʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʕʀ ʚ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʫʩʣʦʞʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɽʩʣʠ ʨʘʥʥʠʝ 

ʨʘʙʦʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʦʩʠʣʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʸ 

ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʣʦʥʛʠʪʶʜʥʳʝ ʠ ʢʚʘʟʠʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʠʟʘʡʥʳ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʳʚʦʜʦʚ [11, ʩ. 4]. 

ɺ-ʪʨʝʪʴʠʭ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦʩʪʝʧʝʥʥʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ HR-ʩʪʨʘʪʝʛʠʠ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʂʦʤʧʘʥʠʠ ʧʝʨʝʭʦʜʷʪ ʦʪ ʨʘʟʦʚʳʭ ʪʨʝʥʠʥʛʦʚ ʢ ʢʦʤʧʣʝʢʩʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʨʘʟʚʠʪʠʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ RULER, 
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ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʁʝʣʴʩʢʠʤ ʮʝʥʪʨʦʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, 

ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʠ ʫʢʨʝʧʣʝʥʠʶ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʥʫʪʨʠ ʢʦʣʣʝʢʪʠʚʦʚ [12, ʩ. 309]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʦʭʨʘʥʷʝʪʩʷ ʨʷʜ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʘʤʦʦʮʝʥʦʯʥʳʭ ʤʝʪʦʜʠʢʘʭ ʠʟʤʝʨʝʥʠʷ ʕʀ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ 

ʩʫʙʲʝʢʪʠʚʥʳʭ ʠʩʢʘʞʝʥʠʡ [11, ʩ. 8]. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʨʦʩʩʠʡʩʢʠʭ ʠ ʧʦʩʪʩʦʚʝʪʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʢʦʥʪʝʢʩʪʘʭ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʟʘʨʫʙʝʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɿɸʂʃʖʏɽʅʀɽ 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ 2021ï2025 ʛʛ. ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʘʥʜʘʤʠ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʦʤʘʥʜʥʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʫʢʨʝʧʣʝʥʠʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ [2, ʩ. 57; 

5, ʩ. 16]. ʕʀ ʚʳʩʪʫʧʘʝʪ ʥʝ ʪʦʣʴʢʦ ʣʠʯʥʦʩʪʥʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ ʣʠʜʝʨʘ, ʥʦ ʠ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʸ ʘʢʪʠʚʥʝʝ ʚʥʝʜʨʷʶʪ ʩʠʩʪʝʤʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʠʥʪʝʛʨʠʨʫʷ ʕʀ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ ʠ ʢʘʜʨʦʚʫʶ ʧʦʣʠʪʠʢʫ [12, ʩ. 314]. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʭʦʜʝ ʦʪ 

ʚʦʩʧʨʠʷʪʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʢʘʢ çʤʷʛʢʦʛʦ ʥʘʚʳʢʘè ʢ ʧʨʠʟʥʘʥʠʶ ʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩ 

ʫʯʸʪʦʤ ʢʫʣʴʪʫʨʥʳʭ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ʇʈʀɿɸɹʆʁʅʋʖ ɿʆʅʋ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʠʙʨʘʮʠʦʥʥʳʭ ʠ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʧʣʘʩʪʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʥʝʬʪʝʦʪʜʘʯʠ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʠʪʦʢʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʬʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʧʨʫʛʠʭ ʚʦʣʥ ʚ ʥʘʩʳʱʝʥʥʦʡ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ, ʚʢʣʶʯʘʷ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ 

ʩʢʝʣʝʪʦʤ ʧʦʨʦʜʳ ʠ ʧʣʘʩʪʦʚʳʤ ʬʣʶʠʜʦʤ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʦʨʠʩʪʦʤ ʢʦʣʣʝʢʪʦʨʝ ʩ ʫʯʝʪʦʤ ʟʘʪʫʭʘʥʠʷ, ʜʠʩʧʝʨʩʠʠ ʠ ʨʘʟʜʝʣʝʥʠʷ 

ʚʦʣʥʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ çʙʳʩʪʨʫʶè ʠ çʤʝʜʣʝʥʥʫʶè ʩʦʩʪʘʚʣʷʶʱʠʝ. ʇʨʦʚʝʜʝʥʦ ʯʠʩʣʝʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ COMSOL Multiphysics, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʚʣʠʷʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʠ ʫʣʫʯʰʝʥʠʝ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʚʦʡ ʩʨʝʜʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ 

ʚʷʟʢʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʯʘʩʪʦʪʝ ʦʢʦʣʦ 18 ʢɻʮ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʟʘʙʦʡʥʘʷ ʟʦʥʘ ʧʣʘʩʪʘ, ʘʢʫʩʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʚʠʙʨʘʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ, ʫʣʴʪʨʘʟʚʫʢ, ʬʠʣʴʪʨʘʮʠʷ, ʥʝʬʪʝʦʪʜʘʯʘ, ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ, COMSOL Multiphysics, ʧʦʨʠʩʪʘʷ 

ʩʨʝʜʘ, ʚʦʣʥʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʘ 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʩʪʘʸʪʩʷ 

ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʘ ʧʨʦʙʣʝʤʘ 

ʩʪʦʠʪ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦʛʜʘ ʝʩʪʝʩʪʚʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʧʣʘʩʪʝ ʩʥʠʞʘʝʪʩʷ, ʘ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʫʭʫʜʰʘʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʇʨʠʟʘʙʦʡʥʘʷ ʟʦʥʘ ʧʣʘʩʪʘ (ʇɿʇ), ʢʘʢ ʦʙʣʘʩʪʴ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʘʢʪʠʨʫʶʱʘʷ ʩʦ ʩʪʚʦʣʦʤ 

ʩʢʚʘʞʠʥʳ, ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʠʪʦʢʘ ʬʣʶʠʜʦʚ. ɽʸ ʟʘʛʨʷʟʥʝʥʠʝ ʠʣʠ 

ʢʦʣʴʤʘʪʘʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʜʝʙʠʪ ʩʢʚʘʞʠʥ ʠ ʚ ʮʝʣʦʤ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʇɿʇ, ʪʘʢʠʝ 

ʢʘʢ ʢʠʩʣʦʪʥʳʝ ʦʙʨʘʙʦʪʢʠ, ʛʠʜʨʦʨʘʟʨʳʚ ʧʣʘʩʪʘ, ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʆʜʥʘʢʦ ʦʥʠ ʠʤʝʶʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ ð 

ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʱʘʪʝʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʨʠʩʢ ʫʭʫʜʰʝʥʠʷ 

ʩʚʦʡʩʪʚ ʢʦʣʣʝʢʪʦʨʘ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʚʩʸ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚʠʙʨʘʮʠʦʥʥʳʝ ʠ ʘʢʫʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʣʘʩʪ, ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʩʧʦʩʦʙʳ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ. ɺʠʙʨʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʧʝʨʝʜʘʯʝ ʚ ʧʣʘʩʪ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʚʳʟʳʚʘʶʱʠʭ ʤʠʢʨʦʜʝʬʦʨʤʘʮʠʠ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʨʘʟʨʫʰʝʥʠʝ 

ʢʦʣʴʤʘʪʠʨʫʶʱʠʭ ʦʪʣʦʞʝʥʠʡ, ʩʥʠʞʝʥʠʝ ʢʘʧʠʣʣʷʨʥʳʭ ʠ ʩʠʣ ʩʮʝʧʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʘʮʠʶ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʬʣʶʠʜʦʚ. ɸʢʫʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʩʧʦʣʴʟʫʶʪ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʥʠʢʘʪʴ ʚʛʣʫʙʴ ʢʦʣʣʝʢʪʦʨʘ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʧʦʨʦʜʳ ʠ ʬʣʶʠʜʦʚ, ʚʳʟʳʚʘʷ ʢʘʚʠʪʘʮʠʦʥʥʳʝ ʠ ʨʝʟʦʥʘʥʩʥʳʝ ʵʬʬʝʢʪʳ, ʘ ʪʘʢʞʝ 
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ʫʣʫʯʰʘʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʢʘʟʘʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʠʙʨʘʮʠʦʥʥʳʭ ʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʪʨʝʙʫʝʪ 

ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠʭ ʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʠʭ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ: ʪʠʧʘ ʢʦʣʣʝʢʪʦʨʘ, ʥʘʩʳʱʝʥʥʦʩʪʠ, ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʇɿʇ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʝʞʠʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʠʙʨʘʮʠʦʥʥʳʤʠ ʠ ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʧʣʘʩʪʘ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʵʪʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʥʝʬʪʝʦʪʜʘʯʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ.   

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʵʬʬʝʢʪʠʚʥʳʭ, 

ʙʝʟʦʧʘʩʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʭ ʤʝʪʦʜʘʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʠʪʦʢʘ, ʩʧʦʩʦʙʥʳʭ 

ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʫʭʫʜʰʘʶʱʠʭʩʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʚʳʨʘʙʦʪʘʥʥʦʩʪʠ ʧʣʘʩʪʦʚ. ɺʥʝʜʨʝʥʠʝ ʚʠʙʨʘʮʠʦʥʥʳʭ ʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʤʦʞʝʪ ʩʪʘʪʴ 

ʟʥʘʯʠʤʳʤ ʰʘʛʦʤ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʠ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ ʠ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ 

ʧʣʘʩʪʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʟʘʙʦʡʥʘʷ 

ʟʦʥʘ ʧʣʘʩʪʘ ʥʝʬʪʷʥʦʡ ʩʢʚʘʞʠʥʳ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʣʘʩʪʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʦʥʥʳʭ 

ʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʧʨʠʪʦʢʘ ʥʝʬʪʠ, ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ ʠ ʩʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʙʨʘʮʠʦʥʥʳʭ ʠ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʘ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʧʣʘʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʧʨʫʛʠʭ ʚʦʣʥ ʚ ʥʘʩʳʱʝʥʥʦʡ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʣʘʩʪʦʚʳʭ 

ʬʣʶʠʜʦʚ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʳʭ ʧʦʨʦʜ.    

 ɺʦʣʥʦʡ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʥʝʢʦʪʦʨʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʝʨʝʥʦʩʦʤ ʵʥʝʨʛʠʠ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʚʩʝ ʚʦʣʥʦʚʳʝ ʷʚʣʝʥʠʷ ʫʩʣʦʚʥʦ ʜʝʣʷʪ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ: ʫʧʨʫʛʠʝ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʤʝʥʥʦ ʫʧʨʫʛʠʝ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʘʢʫʩʪʠʯʝʩʢʠʤʠ. ʀʭ ʩʫʱʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ 

ʯʘʩʪʠʮ ʩʨʝʜʳ, ʚʦʟʥʠʢʘʶʱʝʤ ʧʨʠ ʝʸ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʡ ï ʙʫʜʴ ʪʦ ʞʠʜʢʦʩʪʴ, ʛʘʟ ʠʣʠ 

ʪʚʸʨʜʦʝ ʪʝʣʦ. ʇʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʸʪʩʷ ʟʘ ʩʯʸʪ ʫʧʨʫʛʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʪʦʛʜʘ ʢʘʢ ʧʝʨʝʥʦʩʘ 

ʩʘʤʦʛʦ ʚʝʱʝʩʪʚʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʇʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʦʣʥʳ ʯʘʩʪʠʮʳ ʩʨʝʜʳ ʩʦʚʝʨʰʘʶʪ 

ʢʦʣʝʙʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʬʦʨʤʠʨʫʶʪʩʷ 

ʯʝʨʝʜʫʶʱʠʝʩʷ ʦʙʣʘʩʪʠ ʩʞʘʪʠʷ ʠ ʨʘʟʨʝʞʝʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʣʦʢʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʜʘʚʣʝʥʠʷ 

ï ʝʛʦ ʧʦʚʳʰʝʥʠʶ ʠ ʧʦʥʠʞʝʥʠʶ.   

 ɸʢʫʩʪʠʯʝʩʢʦʝ ʧʦʣʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ ʫʧʨʫʛʠʭ ʚʦʣʥ. ɽʛʦ 

ʫʜʦʙʥʦ ʦʧʠʩʳʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʢʘʣʷʨʥʳʭ ʚʝʣʠʯʠʥ, ʧʦʵʪʦʤʫ ʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʢʘʣʷʨʥʳʤ ʧʦʣʷʤ. 

 ʂʘʢ ʠ ʣʶʙʦʝ ʜʚʠʞʫʱʝʝʩʷ ʦʙʲʝʤ, ʫʧʨʫʛʘʷ ʚʦʣʥʘ ʧʝʨʝʥʦʩʠʪ ʵʥʝʨʛʠʶ ʠʟ ʦʜʥʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʜʨʫʛʫʶ. ʇʨʠ ʵʪʦʤ ʩʘʤʠ ʯʘʩʪʠʮʳ ʩʨʝʜʳ ʦʩʪʘʶʪʩʷ ʚʙʣʠʟʠ ʩʚʦʠʭ ʠʩʭʦʜʥʳʭ 

ʧʦʣʦʞʝʥʠʡ ʠ ʥʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʚʦʣʥʦʡ. ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʥʦʩʠʤʦʡ ʵʥʝʨʛʠʠ ʤʦʞʝʪ 
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ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʥʘʩʳʱʝʥʥʦʡ 

ʩʨʝʜʳ ʚʦ ʚʨʝʤʝʥʠ.   

 ʇʝʨʠʦʜʠʯʝʩʢʫʶ ʚʦʣʥʫ, ʠʟʤʝʥʷʶʱʫʶʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʫʶʩʷ ʚʜʦʣʴ 

ʚʳʙʨʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʝʤ: 

ὃὸ ὃÃÏÓς“Ὢ Ὧὼ ‰ ρ 

ʛʜʝ ɸ0 - ʘʤʧʣʠʪʫʜʘ ʚʦʣʥʳ  

       Ὢ ï ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ, ɻʮ; 

       k ï ʚʦʣʥʦʚʦʝ ʯʠʩʣʦ, ʤ-1;  

       ὼ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢʦʣʝʙʘʥʠʡ, ʤ;  

       ‰ ï ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ ʢʦʣʝʙʘʥʠʡ.  

 ɸʤʧʣʠʪʫʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʢʦʣʝʙʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. ɺ ʜʘʥʥʦʤ 

ʨʘʙʦʪʝ ʨʝʯʴ ʠʜʝʪ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʫʧʨʫʛʠʭ ʚʦʣʥ ʚ ʧʣʘʩʪʝ, ʧʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʘʤʧʣʠʪʫʜʳ 

ʧʨʠʥʠʤʘʝʪʩʷ ʜʘʚʣʝʥʠʝ. ʇʦʨʠʩʪʘʷ, ʥʘʩʳʱʝʥʥʘʷ ʩʨʝʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʷʤ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ: 

ʯʘʩʪʴ ʝʝ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʪʨʝʥʠʷ ʤʝʞʜʫ ʜʚʠʞʫʱʠʤʠʩʷ ʯʘʩʪʠʮʘʤʠ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ, ʚʝʣʠʯʠʥʘ 

ʜʘʚʣʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʧʦʜʯʠʥʷʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʟʘʢʦʥʫ ʟʘʪʫʭʘʥʠʷ: 

ὃ ὼ  ὃὩ ς 

ʛʜʝ ‌ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ, ʤ-1.  

 ɺʦʣʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦ ʩʨʝʜʝ ʣʠʥʝʡʥʦ, ʠ ʜʣʷ ʥʠʭ ʩʧʨʘʚʝʜʣʠʚ ʧʨʠʥʮʠʧ 

ʩʫʧʝʨʧʦʟʠʮʠʠ, ʪʦ ʝʩʪʴ ʥʘʣʦʞʝʥʠʷ ʢʦʣʝʙʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʳ ʠ ʩʢʦʨʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʝʸ ʘʤʧʣʠʪʫʜʳ ʠʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɼʣʷ ʦʧʠʩʘʥʠʷ 

ʣʠʥʝʡʥʳʭ ʚʦʣʥ ʧʨʠʤʝʥʷʝʪʩʷ ʝʜʠʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʬʠʟʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ.   

 ʀʟʚʝʩʪʥʦ, ʯʪʦ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʳ ʦʙʣʘʜʘʶʪ ʫʧʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʪʚʝʨʜʳʭ ʪʝʣ ʦʥʠ ʥʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʦʡ ʬʦʨʤʳ, ʘ ʟʥʘʯʠʪ, ʥʝ ʧʨʦʷʚʣʷʶʪ ʫʧʨʫʛʦʩʪʠ ʬʦʨʤʳ. ɺ 

ʪʘʢʠʭ ʩʨʝʜʘʭ ʚʦʟʤʦʞʥʳ ʣʠʰʴ ʩʞʘʪʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ, 

ʧʦʵʪʦʤʫ ʢʦʣʝʙʘʥʠʷ ʯʘʩʪʠʮ ʧʨʦʠʩʭʦʜʷʪ ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʧʨʫʛʠʝ 

ʚʦʣʥʳ ʚ ʞʠʜʢʦʩʪʷʭ ʠ ʛʘʟʘ ʠʤʝʶʪ ʧʨʦʜʦʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʯʝʨʝʜʦʚʘʥʠʝ 

ʫʯʘʩʪʢʦʚ ʩʞʘʪʠʷ ʠ ʨʘʟʨʝʞʝʥʠʷ. ʊʚʝʨʜʳʝ ʪʝʣʘ, ʩʧʦʩʦʙʥʳ ʠʟʤʝʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʲʝʤ, ʥʦ ʠ ʬʦʨʤʫ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʩʠʣ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ, ʚʩʝ ʚʠʜʳ ʜʝʬʦʨʤʘʮʠʡ ʚ ʥʠʭ ʤʦʞʥʦ 

ʩʚʝʩʪʠ ʢ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ: ʧʨʦʜʦʣʴʥʳʤ ʠ ʩʜʚʠʛʦʚʳʤ.   

 ʇʣʘʩʪ, ʢʦʪʦʨʳʡ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʚʝʨʜʳʡ ʩʢʝʣʝʪ, ʥʘʩʳʱʝʥʥʳʡ 

ʞʠʜʢʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʩʨʝʜʦʡ, ʚ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʪʨʠ ʪʠʧʘ ʚʦʣʥ: ʧʨʦʜʦʣʴʥʳʝ ʠ 

ʧʦʧʝʨʝʯʥʳʝ ʘʢʫʩʪʠʯʝʩʢʠʝ ʚʦʣʥʳ ʚ ʧʦʨʦʜʝ, ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʴʥʘʷ ʚʦʣʥʘ ʚ ʥʘʩʳʱʘʶʱʝʡ ʞʠʜʢʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʟʘʪʫʭʘʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʧʣʘʩʪʝ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʦʪʜʝʣʴʥʦ 

ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʡ ʠ ʪʚʝʨʜʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ.  

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʢʘʢ ʜʘʚʣʝʥʠʝ ʠʣʠ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʨʘʚʥʝʥʠʝ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʧʦʨʘʭ ʩʨʝʜʳ. 

ʇʨʝʦʙʨʘʟʦʚʳʚʘʝʤ ʠʩʭʦʜʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʣʫʯʘʝʤ ʬʫʥʢʮʠʶ, ʦʧʠʩʳʚʘʶʱʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʣʘʩʪʝ ʜʣʷ ʞʠʜʢʦʡ ʬʘʟʳ:  

ὖ ὼȠὸ ὖὩ ÃÏÓὼὯ ς“Ὢὸ‰ σ 

 ʋʨʘʚʥʝʥʠʝ (3) ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʚ ʦʩʥʦʚʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ 

ʨʘʩʯʝʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʧʨʫʛʠʭ ʚʦʣʥ ʚ ʧʣʘʩʪʝ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʯʠʥ ʠʩʪʦʯʥʠʢʦʚ, 
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ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʢʚʘʞʠʥʘʭ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʪʘʢʦʡ ʤʦʜʝʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʟʘʙʦʡʥʳʝ ʟʦʥʳ 

ʧʣʘʩʪʘ.  

 ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʫʯʠʪʳʚʘʣʦʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʢʘʢ ʚ 

ʞʠʜʢʦʡ ʬʘʟʝ, ʪʘʢ ʠ ʚ ʪʚʝʨʜʦʤ ʩʢʝʣʝʪʝ ʧʦʨʦʜʳ, ʬʦʨʤʠʨʫʶʱʝʡ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ.  

 

ʅʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʢʝʣʝʪʘ ʧʦʨʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʦʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʚʝʩʦʤ ʚʳʰʝʣʝʞʘʱʠʭ ʧʦʨʦʜ, ʠ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʬʣʶʠʜʘʤʠ, ʟʘʧʦʣʥʷʶʱʠʤʠ ʢʦʣʣʝʢʪʦʨ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʜʘʚʣʝʥʠʝ, ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʩʢʝʣʝʪ 

ʧʦʨʦʜʳ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ:  

ὖ̒̋ ὖ̄ ὖ̐̌ τ 

ʛʜʝ Pʛ ï ʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʚʦʟʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʥʘʩʳʱʝʥʥʫʶ ʧʦʨʠʩʪʫʶ ʩʨʝʜʫ ʧʣʘʩʪʘ ʢʦʣʣʝʢʪʦʨʘ, 

ʇʘ; 

        Pʩʢ ï ʜʘʚʣʝʥʠʝ ʚ ʩʢʝʣʝʪʝ ʧʦʨʦʜʳ ʢʦʣʣʝʢʪʦʨʘ, ʇʘ; 

        Pʧʣ ï ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʇʘ.   

 ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʩʢʝʣʝʪʝ ʧʣʦʪʥʦʛʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʝʩʯʘʥʠʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʞʠʜʢʦʩʪʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʪʚʝʨʜʳʭ 

ʧʦʨʦʜʘʭ ʫʧʨʫʛʠʝ ʢʦʣʝʙʘʥʠʷ ʩʧʦʩʦʙʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʧʦʪʝʨʷʭ ʵʥʝʨʛʠʠ. 

ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʙʣʘʜʘʶʪ ʥʝʦʜʠʥʘʢʦʚʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʧʦʨʠʩʪʦʩʪʴ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʴʶ, ʚʦʜʦʡ ʠ ʛʘʟʦʤ. 

ʀʤʝʥʥʦ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʛʣʦʱʝʥʠʷ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ. ɼʣʷ ʠʟʚʝʨʞʝʥʥʳʭ, ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ ʧʣʦʪʥʳʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʝʛʦ 

ʟʥʘʯʝʥʠʷ ʦʙʳʯʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 10  ʜʦ 10į ʤĭ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʨʳʭʣʳʭ ʦʩʘʜʦʯʥʳʭ 

ʧʦʨʦʜ ʜʠʘʧʘʟʦʥ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 10į ʜʦ 0,5 ʤĭ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʪʫʭʘʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʯʘʩʪʦʪʦʡ 

ʠʩʪʦʯʥʠʢʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʛʣʦʱʝʥʠʷ. ɺ ʨʝʘʣʴʥʳʭ 

ʩʨʝʜʘʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʜʝʘʣʴʥʦ ʫʧʨʫʛʠʭ, ʘʢʫʩʪʠʯʝʩʢʠʝ ʚʦʣʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʢʦʨʦʩʪʷʤʠ ʠ ʠʩʧʳʪʳʚʘʶʪ ʥʝʦʜʠʥʘʢʦʚʦʝ ʟʘʪʫʭʘʥʠʝ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʠʟʚʝʩʪʥʦ ʢʘʢ ʯʘʩʪʦʪʥʘʷ 

ʜʠʩʧʝʨʩʠʷ ʩʢʦʨʦʩʪʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʬʦʨʤʘ ʚʦʣʥʳ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʤʝʨʝ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʢʦʣʝʙʘʥʠʡ. ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʚʦʣʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʳʩʪʨʝʝ, ʦʜʥʘʢʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʠʣʴʥʝʝ ʪʝʨʷʶʪ ʵʥʝʨʛʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʛʨʘʬʠʢʝ ʚʦʣʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʪʷʞʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʘʤʧʣʠʪʫʜʳ ʦʪ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ. 

 ɼʣʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʚʣʠʷʥʠʝ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜʳ ʥʘ ʟʘʪʫʭʘʥʠʝ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʯʝʤ ʚʦʟʜʝʡʩʪʚʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʨʘʩʭʦʞʜʝʥʠʷ ʚʦʣʥʦʚʦʛʦ ʬʨʦʥʪʘ. 

ʉʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʩʨʝʜʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʦʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʣʘʩʪʘ ʠ ʪʦʥʢʦʩʣʦʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʇʦʜʦʙʥʦʝ 

ʩʪʨʦʝʥʠʝ ʚʳʟʳʚʘʝʪ ʤʥʦʛʦʢʨʘʪʥʳʝ ʦʪʨʘʞʝʥʠʷ ʚʦʣʥ ʥʘ ʛʨʘʥʠʮʘʭ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʝʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʨʘʩʩʝʠʚʘʥʠʶ. ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʜʣʷ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʪʫʭʘʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʧʦ 

ʪʚʝʨʜʦʤʫ ʩʢʝʣʝʪʫ ʧʦʨʦʜʳ, ʧʨʠʥʠʤʘʝʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ 
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ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʪʫʭʘʥʠʷ ʚʦʣʥʳ ʚ 

ʪʚʝʨʜʦʡ ʩʨʝʜʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

‌
ψ“Ὢ

σ ὅ
υ 

ʛʜʝ ʉʩʢ ï ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʦʡ ʚʦʣʥʳ ʚ ʩʢʝʣʝʪʝ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʤ/ʩ. 

 ʉ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʠʡ (2) ʠ (5) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ, ʦʧʠʩʳʚʘʶʱʫʶ ʫʤʝʥʴʰʝʥʠʝ 

ʘʤʧʣʠʪʫʜʳ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʧʦ ʩʢʝʣʝʪʫ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ 

ʦʪ ʠʩʪʦʯʥʠʢʘ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ: 

ὖ̒  ̋ὼ ὖ Ὁὢὖ ὼ
ψ“Ὢ

σ ὅ
φ 

ʛʜʝ Pʩʢ (x) ï ʘʤʧʣʠʪʫʜʘ ʜʘʚʣʝʥʠʝ ʚ ʩʢʝʣʝʪʝ ʧʦʨʦʜʳ ʚ ʪʦʯʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ r ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʇʘ; 

       P0 ï ʥʘʯʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʜʘʚʣʝʥʠʷ, ʧʝʨʝʜʘʥʥʘʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢʦʣʝʙʘʥʠʡ ʩʢʝʣʝʪʫ ʢʦʣʣʝʢʪʦʨʘ, 

ʇʘ.   

 ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʘʢʫʩʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʠʟʤʝʥʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʚ 

ʥʘʩʳʱʝʥʥʦʡ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ ʢʦʣʣʝʢʪʦʨʘ, ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʪʚʝʨʜʦʡ ʯʘʩʪʴʶ ʧʦʨʦʜʳ ʠ 

ʧʣʘʩʪʦʚʳʤ ʬʣʶʠʜʦʤ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʕʥʝʨʛʠʷ, ʩʦʟʜʘʚʘʝʤʘʷ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʢʦʣʝʙʘʥʠʡ, ʯʘʩʪʠʯʥʦ ʧʝʨʝʜʘʝʪʩʷ ʩʢʝʣʝʪʫ ʧʣʘʩʪʘ, ʘ ʯʘʩʪʠʯʥʦ ï ʞʠʜʢʦʩʪʠ, ʟʘʧʦʣʥʷʶʱʝʡ ʧʦʨʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʧʦʨʦʜʳ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘʩʳʱʘʶʱʝʛʦ ʬʣʶʠʜʘ.  

 ʇʨʠʤʝʤ ʩʫʤʤʘʨʥʫʶ ʵʥʝʨʛʠʶ, ʧʝʨʝʜʘʚʘʝʤʫʶ ʩʨʝʜʝ ʚ ʚʠʜʝ ʧʨʦʜʦʣʴʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʢʘʢ ʧʦ ʩʢʝʣʝʪʫ ʧʦʨʦʜʳ, ʪʘʢ ʠ ʧʦ ʧʣʘʩʪʦʚʦʤʫ ʬʣʶʠʜʫ, ʟʘ ʝʜʠʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ ʧʨʠʣʦʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ: 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʪʚʝʨʜʦʤʫ ʩʢʝʣʝʪʫ ʧʦʨʦʜʳ (çʞʝʩʪʢʠʡ ʧʦʨʰʝʥʴè) ʣʠʙʦ ʢ ʧʣʘʩʪʦʚʦʡ ʞʠʜʢʦʩʪʠ 

(çʞʠʜʢʠʡ ʧʦʨʰʝʥʴè). 

ʇʨʠ ʛʝʥʝʨʘʮʠʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʚ ʥʝʦʙʩʘʞʝʥʥʦʡ ʩʢʚʘʞʠʥʝ, ʤʝʭʘʥʠʟʤ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʝʣʠ 

çʞʠʜʢʦʛʦ ʧʦʨʰʥʷè. ɺ ʩʣʫʯʘʝ ʦʙʩʘʞʝʥʥʳʭ ʩʢʚʘʞʠʥ, ʦʩʦʙʝʥʥʦ ʚ ʠʥʪʝʨʚʘʣʘʭ ʧʝʨʬʦʨʘʮʠʠ, 

ʭʘʨʘʢʪʝʨ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʩʪʘʥʦʚʠʪʩʷ ʙʣʠʞʝ ʢ ʤʦʜʝʣʠ çʞʝʩʪʢʦʛʦ ʧʦʨʰʥʷè. 

ɼʣʷ ʩʭʝʤʳ ʩ çʞʝʩʪʢʠʤ ʧʦʨʰʥʝʤè ʭʘʨʘʢʪʝʨʥʦ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʪʚʝʨʜʦʤ ʩʢʝʣʝʪʝ ʧʣʘʩʪʘ. ɺ ʤʦʜʝʣʠ çʞʠʜʢʦʛʦ ʧʦʨʰʥʷè ɻʥʝʨʛʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʨʝʜʘʝʪʩʷ ʧʣʘʩʪʦʚʦʤʫ ʬʣʶʠʜʫ, ʦʢʘʟʳʚʘʷ ʣʠʰʴ ʯʘʩʪʠʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʨʦʜʳ. 

ʉ ʧʦʟʠʮʠʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʠ 

ʚʦʚʣʝʯʝʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ ʚ ʨʘʟʨʘʙʦʪʢʫ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʨʝʘʣʠʟʫʝʤʳʤ ʩʯʠʪʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʧʣʘʩʪʦʚʳʡ ʬʣʶʠʜ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʘʥʦ ʠ 

ʠʩʧʳʪʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʦʪ ʛʝʥʝʨʘʪʦʨʘ ʚ 

ʧʣʘʩʪʦʚʫʶ ʞʠʜʢʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʦʤ ʧʨʠʣʦʞʝʥʠʷ ʚʦʣʥʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʦ 

ʠ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʠʩʪʝʤʳ çʩʢʚʘʞʠʥʥʘʷ ʞʠʜʢʦʩʪʴ ï 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ ï ʮʝʤʝʥʪʥʦʝ ʢʦʣʴʮʦè. ʀʤʝʥʥʦ ʧʘʨʘʤʝʪʨʳ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ. 

ʇʝʨʝʜʘʯʫ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: 

ὖ̘̎́ πȟψ ὖ̕ ̌ πȟς ὖ̒̋ χ 
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ʛʜʝ Pʥʘʯ ï ʥʘʯʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʜʘʚʣʝʥʠʷ, ʧʝʨʝʜʘʚʘʝʤʘʷ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʳʤ ʘʢʫʩʪʠʯʝʩʢʠʤ 

ʠʟʣʫʯʘʪʝʣʝʤ ʥʘʩʳʱʝʥʥʦʤʫ ʢʦʣʣʝʢʪʦʨʫ, ʇʘ; 

       Pʬʣ ï ʥʘʯʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʜʘʚʣʝʥʠʷ, ʧʝʨʝʜʘʥʥʘʷ ʧʣʘʩʪʦʚʦʤʫ ʬʣʶʠʜʫ, ʇʘ; 

       Pʩʢ ï ʥʘʯʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʜʘʚʣʝʥʠʷ, ʧʝʨʝʜʘʥʥʘʷ ʩʢʝʣʝʪʫ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʇʘ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʙʳʩʪʨʦʡ ʚʦʣʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʧʦ 

ʩʢʝʣʝʪʫ ʛʦʨʥʦʡ ʧʦʨʦʜʳ: 

ὖ̒  ̋ὼȠὸ πȢς ὖ Ὁὢὖ ὼ
ψ“Ὢ

σ ὅ
ÃÏÓ

ς“Ὢὼ

ὅ
ς“Ὢὸ• ψ 

 ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʚʳʨʘʞʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʤʝʜʣʝʥʥʦʡ ʚʦʣʥʳ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʧʦ ʧʣʘʩʪʦʚʦʤʫ ʬʣʶʠʜʫ:   

ὖ̒  ̋ὼȠὸ πȢψ ὖ Ὁὢὖ ὼ
ς“Ὢὼ

ὅЍς
ρ ςὸ“Ὢ ρ

ÃÏÓὼ 
ς“Ὢὼ

ὅЍς
ρ ςὸ“Ὢ ρ ς“Ὢὸ• ω

 

 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʠʟʤʝʥʝʥʠʝ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʣʘʩʪʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʙʳʩʪʨʦʡ ʚʦʣʥʦʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʧʦ ʩʢʝʣʝʪʫ ʧʦʨʦʜʳ, ʠ ʤʝʜʣʝʥʥʦʡ ʚʦʣʥʦʡ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʧʦ 

ʧʣʘʩʪʦʚʦʤʫ ʬʣʶʠʜʫ, ʦʧʠʩʳʚʘʝʤʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ (8) ʠ (9).  

 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɿʘʜʘʚʘʷ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʘ, ʪʘʢʠʝ ʢʘʢ ʧʦʨʠʩʪʦʩʪʴ, 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʠ ʚʷʟʢʦʩʪʴ ʥʘʩʳʱʘʶʱʠʭ ʬʣʶʠʜʦʚ, ʘ ʪʘʢʞʝ ʘʤʧʣʠʪʫʜʥʦ-

ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʷ ʘʤʧʣʠʪʫʜʫ ʜʘʚʣʝʥʠʷ ʠ 

ʯʘʩʪʦʪʫ ʛʝʥʝʨʠʨʫʝʤʳʭ ʢʦʣʝʙʘʥʠʡ, ʩ ʫʯʝʪʦʤ ʩʭʝʤʳ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʩʢʚʘʞʠʥʘʤʠ ʠ ʫʜʘʣʝʥʥʦʩʪʠ ʟʦʥʳ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʦʣʷ 

ʜʘʚʣʝʥʠʡ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤ ʧʣʘʩʪʝ. 

 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʬʪʴ ʚ ʧʦʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʚʳʧʦʣʥʷʣʦʩʴ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ COMSOL Multiphysics ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ:  

      -ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʠ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ” ψυπʢʛ/ʤ; 

      -ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ‘ πȟπςυʇʘ*ʩ. 

ɼʘʣʝʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʪʝʯʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ 

ʧʦʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʨʘʟʤʝʨʘʤʠ 640 Ĭ 320 ‘άȢ ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʝʢʘ 

ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʝʪʢʘ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

 ʀʟʤʝʥʝʥʠʝ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʦʣʥʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʦʧʨʝʜʝʣʷʣʦʩʴ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʡ ʵʤʧʠʨʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ:  

                                    ‘ ‘ πȢψπτωψπȢπρστφψÌÎὴ υȢρτυρπ                            

(10) 

ʛʜʝ ‘ - ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ; 

         ‘ -ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʙʝʟ ʚʦʣʥʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ; 

        ὴ - ʘʤʧʣʠʪʫʜʘ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʇʘ.  

ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʧʦʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 
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ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ 

 ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʬʪʴ ʚ ʧʦʨʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʏʘʩʪʦʪʘ ʋɿ ʠʟʣʫʯʝʥʠʷ ɺʷʟʢʦʩʪʴ, ʤʇʘ*ʩ ɿʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʜɹ 

18 ʢɻʮ 0,02 83,11 

20 ʢɻʮ 0,07 68,09 

22 ʢɻʮ 0,075 56,04 

24 ʢɻʮ 0,08 54,82 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʘʩʪʦʪʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʵʬʬʝʢʪ 

ʩʥʠʞʝʥʠʷ ʚʷʟʢʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʯʘʩʪʦʪʝ 18 ʢɻʮ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʞʠʜʢʦʩʪʠ ʠ ʫʣʫʯʰʘʶʪʩʷ ʫʩʣʦʚʠʷ ʝʝ ʬʠʣʴʪʨʘʮʠʠ ʚ 

ʧʦʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʥʠʞʝʥʠʷ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʪʨʝʙʫʝʪʩʷ 

ʢʦʨʨʝʢʪʥʳʡ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʚʦʣʥʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ʠ ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʦʚʦʛʦ ʬʣʶʠʜʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ 

ʦʙʨʘʙʦʪʢʠ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʘʥʥʳʡ ʧʦʜʭʦʜ, ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʚ 

ʨʘʟʨʘʙʦʪʢʫ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ. 

 ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʙʨʘʮʠʦʥʥʳʭ ʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʘ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ 

ʧʣʘʩʪʘ ʩ ʮʝʣʴʶ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʠʪʦʢʘ ʥʝʬʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʬʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʧʨʫʛʠʭ (ʘʢʫʩʪʠʯʝʩʢʠʭ) ʚʦʣʥ ʚ ʥʘʩʳʱʝʥʥʦʡ ʧʦʨʠʩʪʦʡ 

ʩʨʝʜʝ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʢ ʩʦ ʩʢʝʣʝʪʦʤ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʪʘʢ ʠ 

ʩ ʧʣʘʩʪʦʚʳʤ ʬʣʶʠʜʦʤ. 

ʅʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʡ ʚʦʣʥʦʚʦʡ ʤʝʭʘʥʠʢʠ ʠ ʟʘʢʦʥʘ ʟʘʪʫʭʘʥʠʷ ʘʤʧʣʠʪʫʜʳ ʧʦʣʫʯʝʥʳ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʞʠʜʢʦʡ 

ʠ ʪʚʝʨʜʦʡ ʬʘʟʘʭ ʧʣʘʩʪʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʥʘʩʳʱʝʥʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʬʦʨʤʠʨʫʶʪʩʷ ʜʚʝ 
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ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʦʣʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ð çʙʳʩʪʨʘʷè ʚʦʣʥʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʘʷʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʩʢʝʣʝʪʫ ʧʦʨʦʜʳ, ʠ çʤʝʜʣʝʥʥʘʷè ʚʦʣʥʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʚʠʞʝʥʠʝʤ ʧʣʘʩʪʦʚʦʛʦ 

ʬʣʶʠʜʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʠʟʤʝʥʝʥʠʝ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ 

ʩʦʚʤʝʩʪʥʳʤ ʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʚʣʠʷʥʠʝʤ. 

ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʣʠʪʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ 

ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʪʦʯʥʠʢʘ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʪʫʭʘʥʠʷ ʠ ʜʠʩʧʝʨʩʠʶ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʚʦʣʥ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʧʦʛʣʦʱʝʥʠʷ ʵʥʝʨʛʠʠ, ʘ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʣʘʩʪʘ ʠ ʪʦʥʢʦʩʣʦʠʩʪʦʩʪʴ ʫʩʠʣʠʚʘʶʪ ʨʘʩʩʝʠʚʘʥʠʝ ʠ ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 

ʢʦʣʝʙʘʥʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ COMSOL Multiphysics 

ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʥʝʬʪʠ ʚ 

ʧʦʨʦʚʦʤ ʤʘʩʰʪʘʙʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʧʦʣʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ 

ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʝʝ ʬʠʣʴʪʨʘʮʠʠ ʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ 

ʵʬʬʝʢʪ ʩʥʠʞʝʥʠʷ ʚʷʟʢʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʯʘʩʪʦʪʝ ʦʢʦʣʦ 18 ʢɻʮ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʘʢʫʩʪʠʯʝʩʢʠʝ ʠ ʚʠʙʨʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʤʠ ʟʘʧʘʩʘʤʠ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʯʝʨʝʟ ʧʣʘʩʪʦʚʳʡ ʬʣʶʠʜ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʩʪʝʤʳ çʩʢʚʘʞʠʥʥʘʷ ʞʠʜʢʦʩʪʴ ï 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ ï ʮʝʤʝʥʪʥʦʝ ʢʦʣʴʮʦè. 

ɺ ʮʝʣʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚʦʣʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʧʦʟʚʦʣʷʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʠʟʤʝʥʷʪʴ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ 

ʧʣʘʩʪʘ, ʩʥʠʞʘʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʧʦʚʳʰʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʚʘʞʠʥ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʷʟʘʥʦ ʩ ʫʪʦʯʥʝʥʠʝʤ ʤʦʜʝʣʝʡ ʚʦʣʥʦʚʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʫʯʝʪʦʤ ʥʝʣʠʥʝʡʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ ʜʣʷ 

ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 
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ʈʆʃʔ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɺ ʇʆɺʓʐɽʅʀʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʋʇʈɸɺʃɽʅʀʗ ʇʈʆɽʂʊɸʄʀ ɺ ʉʌɽʈɽ SUPPLY CHAIN 

 

 

 ʂʘʡʨʘʪʢʳʟʳ ɸʢʤʘʨʘʣ 

        ʤʘʛʠʩʪʨʘʥʪ,  

ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂ.ʀ. ʉʘʪʧʘʝʚʘ, 

ʛ. ɸʣʤʘʪʳ 

 

ʂʘʤʳʩʙʘʝʚ ʄʘʨʘʪ ʂʫʨʘʣʙʝʢʦʚʠʯ  

ʧʨʦʬʝʩʩʦʨ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ,  

       ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʂ.ʀ. ʉʘʪʧʘʝʚʘ, 

ʂʘʟʘʭʩʪʘʥ, ʛ. ɸʣʤʘʪʳ 

 

 

ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʚ 

ʩʬʝʨʝ Supply Chain. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʦʤʫ, ʢʘʢ ʀʀ ʤʝʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʧʣʘʥʠʨʦʚʘʥʠʶ, ʤʦʥʠʪʦʨʠʥʛʫ, ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ ʠ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ ʚ ʮʝʧʷʭ ʧʦʩʪʘʚʦʢ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚʢʣʶʯʘʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʨʫʪʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, 

ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠ ʧʨʝʜʠʢʪʠʚʥʫʶ ʘʥʘʣʠʪʠʢʫ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʧʦʟʚʦʣʷʝʪ 

ʢʦʤʧʘʥʠʷʤ ʙʳʩʪʨʝʝ ʚʳʷʚʣʷʪʴ ʦʪʢʣʦʥʝʥʠʷ, ʩʥʠʞʘʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ, ʧʦʚʳʰʘʪʴ ʪʦʯʥʦʩʪʴ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʀʀ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʫʨʦʚʥʷ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʢʦʤʧʘʥʠʠ ʠ ʛʦʪʦʚʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, Supply Chain, ʮʝʧʠ 

ʧʦʩʪʘʚʦʢ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ.  

ɺʚʝʜʝʥʠʝ 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʚ ʩʬʝʨʝ Supply Chain ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

ʂʦʤʧʘʥʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦʩʪʘʚʦʢ, ʨʦʩʪʦʤ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ, 

ʠʟʤʝʥʝʥʠʝʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʳʩʪʨʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʳʩʦʢʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ FMCG-ʢʦʤʧʘʥʠʡ, ʛʜʝ ʩʢʦʨʦʩʪʴ 

ʦʙʦʨʦʪʘ ʪʦʚʘʨʦʚ, ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʦʩʪʘʚʦʢ ʥʘʧʨʷʤʫʶ 

ʚʣʠʷʶʪ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʫʨʦʚʝʥʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ ʮʝʧʷʭ ʧʦʩʪʘʚʦʢ ʯʘʩʪʦ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʨʫʯʥʦʤ ʩʙʦʨʝ ʜʘʥʥʳʭ, 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʦʪʯʸʪʥʦʩʪʠ ʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʢʘʭ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʪʘʢʦʡ ʧʦʜʭʦʜ ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ ʜʦʣʞʝʥ ʥʝ 

ʪʦʣʴʢʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʨʦʢʠ ʠ ʨʝʩʫʨʩʳ, ʥʦ ʠ ʫʯʠʪʳʚʘʪʴ ʨʠʩʢʠ ʟʘʜʝʨʞʝʢ, ʜʝʬʠʮʠʪʘ ʪʦʚʘʨʦʚ, 

ʧʝʨʝʛʨʫʟʢʠ ʩʢʣʘʜʦʚ, ʠʟʤʝʥʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʠ ʦʪʢʣʦʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʧʣʘʥʦʚʳʭ. 

ʀʀ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʜʘʥʥʳʭ, ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʠ ʧʨʝʜʣʘʛʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʢʠ.  

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ - ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʚ ʩʬʝʨʝ Supply Chain ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ.  

 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ Supply Chain  

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ Supply Chain ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʘ ʢʘʢ 

ʢʦʤʧʣʝʢʩ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪ ʨʘʟʥʳʝ ʵʪʘʧʳ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʀʀ ʚʣʠʷʝʪ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʩʪʘʚʦʢ, ʟʘʧʘʩʦʚ ʠ 
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ʨʝʩʫʨʩʦʚ ʯʘʩʪʦ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʨʫʯʥʳʭ ʨʘʩʯʸʪʘʭ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʝ 

ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʝʪ ʩʝʟʦʥʥʦʩʪʴ, ʧʨʦʤʦʘʢʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ, ʧʝʨʝʙʦʠ ʫ 

ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʚʥʝʰʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. 

ʀʀ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠʟ ERP, TMS, WMS, CRM-ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʝ 

ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʩʪʨʦʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʩʧʨʦʩʘ ʠ ʟʘʨʘʥʝʝ 

ʦʧʨʝʜʝʣʷʪʴ, ʛʜʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʦʪʢʣʦʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʩʬʝʨʝ ʜʠʩʪʨʠʙʫʮʠʠ McKinsey 

ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʀʀ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʟʘʧʘʩʘʤʠ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʫʨʦʚʝʥʴ 

ʟʘʧʘʩʦʚ ʥʘ 20ï30 % ʟʘ ʩʯʸʪ ʫʣʫʯʰʝʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ 

[1]. 

ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ - ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ. ɺ ʧʨʦʝʢʪʘʭ Supply Chain ʨʠʩʢʠ ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ: ʟʘʜʝʨʞʢʘ ʧʦʩʪʘʚʦʢ, ʥʝʭʚʘʪʢʘ ʩʳʨʴʷ, ʨʦʩʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ, 

ʦʰʠʙʢʠ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʩʧʨʦʩʘ, ʠʟʤʝʥʝʥʠʝ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʠʣʠ ʧʝʨʝʛʨʫʟʢʘ ʩʢʣʘʜʦʚ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʝʚʝʥʪʠʚʥʦʤʫ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝ ʧʨʦʩʪʦ ʬʠʢʩʠʨʫʝʪ ʧʨʦʙʣʝʤʫ ʧʦʩʣʝ ʝʸ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʟʘʨʘʥʝʝ 

ʧʦʢʘʟʳʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʣʦʥʝʥʠʷ. 

ʊʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ -ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʝʢʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ 

ʫʧʨʘʚʣʝʥʠʠ ʦʪʯʸʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ, ʪʦ ʀʀ-ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ 

ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʩʪʦʷʥʥʦ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʚʠʜʝʪʴ ʩʪʘʪʫʩ ʧʦʩʪʘʚʦʢ, ʫʨʦʚʝʥʴ 

ʟʘʧʘʩʦʚ, ʟʘʛʨʫʟʢʫ ʪʨʘʥʩʧʦʨʪʘ, ʚʳʧʦʣʥʝʥʠʝ ʛʨʘʬʠʢʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ. ʕʪʦ ʜʝʣʘʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʳʤ ʠ ʩʥʠʞʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʮʝʥʦʢ. 

ʏʝʪʚʸʨʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ - ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ. ɺ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʫʭʦʜʠʪ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʦʪʯʸʪʦʚ, ʩʙʦʨ ʜʘʥʥʳʭ, ʩʚʝʨʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʦʙʥʦʚʣʝʥʠʝ ʩʪʘʪʫʩʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʠ ʧʨʦʮʝʩʩʳ ʠ 

ʦʩʚʦʙʦʜʠʪʴ ʚʨʝʤʷ ʤʝʥʝʜʞʝʨʘ ʜʣʷ ʘʥʘʣʠʟʘ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ ʠ ʧʨʠʥʷʪʠʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [2]. 

 
ʊʘʙʣʠʮʘ 1 - ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ Supply Chain 

 

ʅʘʧʨʘʚʣʝʥʠʝ 

ʧʨʠʤʝʥʝʥʠʷ ʀʀ 

ʂʘʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ Supply Chain ʕʬʬʝʢʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʩʧʨʦʩʘ 

ɸʥʘʣʠʟ ʧʨʦʜʘʞ, ʩʝʟʦʥʥʦʩʪʠ, 

ʧʨʦʤʦʘʢʮʠʡ ʠ ʧʦʚʝʜʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ 

ɹʦʣʝʝ ʪʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʟʘʢʫʧʦʢ, ʩʨʦʢʦʚ ʠ ʨʝʩʫʨʩʦʚ 

ʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʩʢʣʘʜʩʢʠʭ ʟʘʧʘʩʦʚ 

ʉʥʠʞʝʥʠʝ ʠʟʣʠʰʢʦʚ, ʜʝʬʠʮʠʪʘ 

ʠ ʩʢʣʘʜʩʢʠʭ ʟʘʪʨʘʪ 

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ɺʳʷʚʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʜʝʨʞʝʢ, 

ʩʙʦʝʚ ʠ ʦʪʢʣʦʥʝʥʠʡ 

ʇʝʨʝʭʦʜ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʢ 

ʧʨʝʚʝʥʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣʠʮʳ 1  

ʄʦʥʠʪʦʨʠʥʛ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʆʪʩʣʝʞʠʚʘʥʠʝ ʧʦʩʪʘʚʦʢ, 

ʟʘʧʘʩʦʚ, ʤʘʨʰʨʫʪʦʚ ʠ KPI 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʦʝʢʪʘ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʦʪʯʸʪʥʦʩʪʠ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʪʯʸʪʦʚ ʠ ʘʥʘʣʠʪʠʢʠ 

ʉʥʠʞʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʤʝʥʝʜʞʝʨʦʚ 

ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, 

ʤʘʨʰʨʫʪʦʚ ʠ ʩʮʝʥʘʨʠʝʚ 

ɺʦʟʤʦʞʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʪʴ ʨʝʰʝʥʠʷ 

ʜʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʇʨʠʤʝʯʘʥʠʝ ï ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʀʀ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ Supply Chain ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ, ʥʦ ʠ ʦʪʨʘʩʣʝʚʦʡ ʩʪʘʪʠʩʪʠʢʦʡ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

McKinsey, ʀʀ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʪʴ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ: ʩʥʠʞʘʪʴ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ʩʦʢʨʘʱʘʪʴ ʠʟʙʳʪʦʯʥʳʝ ʟʘʧʘʩʳ ʠ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ. ʕʪʦ 
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ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʯʘʩʪʦ 

ʦʮʝʥʠʚʘʶʪʩʷ ʠʤʝʥʥʦ ʯʝʨʝʟ ʧʦʢʘʟʘʪʝʣʠ ʩʨʦʢʦʚ, ʙʶʜʞʝʪʘ, ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʘ. ʇʨʠ ʵʪʦʤ ʨʳʥʦʢ ʧʦʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʘʧʝ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ Gartner, 

ʪʦʣʴʢʦ 23 % ʨʫʢʦʚʦʜʠʪʝʣʝʡ Supply Chain ʠʤʝʶʪ ʬʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ 

ʩʚʦʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʝʱʸ ʥʝ ʧʝʨʝʰʣʠ ʢ ʩʠʩʪʝʤʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʟʥʘʯʠʪ, ʩʦʭʨʘʥʷʝʪʩʷ ʨʘʟʨʳʚ ʤʝʞʜʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʨʝʘʣʴʥʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʧʨʘʢʪʠʢʦʡ [3]. 

ɺ ʧʨʦʝʢʪʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʀʀ. PMI ʦʪʤʝʯʘʝʪ, ʯʪʦ 

ʛʝʥʝʨʘʪʠʚʥʳʡ ʀʀ ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʝʢʪʘʭ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʦ ʜʘʥʥʳʤ PMI, 20 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʟ 

ʛʨʫʧʧʳ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʤʝʥʷʶʪ GenAI ʙʦʣʝʝ ʯʝʤ ʚ ʧʦʣʦʚʠʥʝ ʧʨʦʝʢʪʦʚ, ʘ 

54 % ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʚ 16ï-0 % ʧʨʦʝʢʪʦʚ [4]. 

 

ʈʦʣʴ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ Supply Chain 

 

ʆʪʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ Supply Chain ʠʤʝʝʪ ʪʝʭʥʦʣʦʛʠʷ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, 

ʧʨʦʮʝʩʩʘ ʠʣʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʦʙʥʦʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɺ ʮʝʧʷʭ ʧʦʩʪʘʚʦʢ 

ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʦʚ, ʩʢʣʘʜʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʦʩʪʘʚʦʢ, ʟʘʛʨʫʟʢʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʮʝʥʘʨʠʝʚ ʠʟʤʝʥʝʥʠʷ ʩʧʨʦʩʘ. IBM ʦʪʤʝʯʘʝʪ, ʯʪʦ ʀʀ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʮʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʩʙʦʠ ʚ ʮʝʧʷʭ 

ʧʦʩʪʘʚʦʢ, ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʠ ʚʳʷʚʣʷʪʴ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʩʪʦʷʤ ʠʣʠ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʤʝʥʝʜʞʝʨ 

ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʨʘʟʥʳʝ ʩʮʝʥʘʨʠʠ ʜʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʟʘʧʫʩʢʘ ʧʨʦʝʢʪʘ. 

ʅʘʧʨʠʤʝʨ, ʧʝʨʝʜ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʦʛʦ ʤʘʨʰʨʫʪʘ ʜʦʩʪʘʚʢʠ ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʝʛʦ 

ʚʣʠʷʥʠʝ ʥʘ ʩʨʦʢʠ, ʟʘʪʨʘʪʳ, ʟʘʛʨʫʟʢʫ ʪʨʘʥʩʧʦʨʪʘ ʠ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ. ɽʩʣʠ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ 

ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʠʡ ʨʠʩʢ ʟʘʜʝʨʞʝʢ ʠʣʠ ʧʝʨʝʨʘʩʭʦʜʘ ʙʶʜʞʝʪʘ, ʧʨʦʝʢʪʥʘʷ ʢʦʤʘʥʜʘ ʤʦʞʝʪ 

ʟʘʨʘʥʝʝ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʣʘʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʩʥʠʞʘʝʪ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʠ 

ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [5]. 

 

ʆʩʥʦʚʥʳʝ ʙʘʨʴʝʨʳ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ Supply Chain 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʚʥʝʜʨʝʥʠʝ ʀʀ ʚ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ Supply 

Chain ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʦʛʨʘʥʠʯʝʥʠʡ. ʇʝʨʚʳʤ ʙʘʨʴʝʨʦʤ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ. ɽʩʣʠ 

ʜʘʥʥʳʝ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʥʝʧʦʣʥʳʝ, ʫʩʪʘʨʝʚʰʠʝ ʠʣʠ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʝ ʤʝʞʜʫ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʘʣʛʦʨʠʪʤʳ ʀʀ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʪʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʠ ʦʰʠʙʦʯʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ. ɺʪʦʨʳʤ ʙʘʨʴʝʨʦʤ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʮʠʬʨʦʚʘʷ ʟʨʝʣʦʩʪʴ ʢʦʤʧʘʥʠʡ. ɼʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʥʝʦʙʭʦʜʠʤʘ ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʥʘʣʠʯʠʝ 

ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɽʩʣʠ ʢʦʤʧʘʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʨʦʟʥʝʥʥʳʝ ʪʘʙʣʠʮʳ ʠ ʨʫʯʥʦʡ ʚʚʦʜ ʠʥʬʦʨʤʘʮʠʠ, ʚʥʝʜʨʝʥʠʝ ʀʀ ʙʫʜʝʪ 

ʦʛʨʘʥʠʯʝʥʥʳʤ. ʊʨʝʪʴʠʤ ʙʘʨʴʝʨʦʤ ʚʳʩʪʫʧʘʝʪ ʢʘʜʨʦʚʳʡ ʬʘʢʪʦʨ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦʝʢʪʦʚ ʠ 

ʩʧʝʮʠʘʣʠʩʪʳ Supply Chain ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʀʀ, ʢʘʢ 

ʧʨʦʚʝʨʷʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʠ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʣʠʪʠʢʫ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʷʭ. ɹʝʟ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʀʀ ʤʦʞʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʥʝ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʦʜʜʝʨʞʢʠ, 

ʘ ʢʘʢ ʩʣʦʞʥʘʷ ʠ ʥʝʧʦʥʷʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ [6]. 

 

ʊʘʙʣʠʮʘ 2 - ɹʘʨʴʝʨʳ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ Supply Chain 

 

ɹʘʨʴʝʨ ʇʨʦʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤʳ ʇʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʧʨʦʝʢʪʘ 

ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ 
ʆʰʠʙʢʠ, ʜʫʙʣʠʨʦʚʘʥʠʝ, 

ʥʝʧʦʣʥʳʝ ʜʘʥʥʳʝ 

ʅʝʪʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʠ 

ʥʝʚʝʨʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ ɸʂɸɼɽʄʀʂ                                                                       ̄  1 (311) 2026 ʛ. 

 

67 
 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ 

ʮʠʬʨʦʚʠʟʘʮʠʷ 

ʈʘʟʨʦʟʥʝʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʨʫʯʥʦʡ ʚʚʦʜ ʠʥʬʦʨʤʘʮʠʠ 

ʆʛʨʘʥʠʯʝʥʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʀʀ 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ 

ʈʘʩʭʦʜʳ ʥʘ ʇʆ, 

ʠʥʪʝʛʨʘʮʠʶ ʠ ʦʙʫʯʝʥʠʝ 

ɿʘʤʝʜʣʝʥʠʝ ʚʥʝʜʨʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ 

ʂʘʜʨʦʚʳʡ ʙʘʨʴʝʨ 
ʅʝʜʦʩʪʘʪʦʢ ʢʦʤʧʝʪʝʥʮʠʡ ʫ 

ʩʦʪʨʫʜʥʠʢʦʚ 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤ 

ʠ ʦʰʠʙʢʠ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʜʘʥʥʳʭ 

ʆʪʩʫʪʩʪʚʠʝ ʩʪʨʘʪʝʛʠʠ 
ʌʨʘʛʤʝʥʪʘʨʥʦʝ ʚʥʝʜʨʝʥʠʝ 

ʀʀ 
ʅʠʟʢʠʡ ʩʠʩʪʝʤʥʳʡ ʵʬʬʝʢʪ 

ʇʨʠʤʝʯʘʥʠʝ ï ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

 

ɺʳʚʦʜ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ ʩʬʝʨʝ Supply Chain. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʨʫʯʥʦʛʦ 

ʩʙʦʨʘ ʜʘʥʥʳʭ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ ʘʥʘʣʠʟʫ, ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʢ ʧʨʝʚʝʥʪʠʚʥʦʤʫ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ, ʦʪ ʩʪʘʪʠʯʝʩʢʦʡ ʦʪʯʸʪʥʦʩʪʠ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʷʚʣʷʶʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ, ʫʧʨʘʚʣʝʥʠʝ 

ʟʘʧʘʩʘʤʠ, ʘʥʘʣʠʟ ʨʠʩʢʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʪʯʸʪʥʦʩʪʠ ʠ ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʀʀ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʶʯʝʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ: ʩʥʠʞʘʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ʫʤʝʥʴʰʘʪʴ ʫʨʦʚʝʥʴ ʟʘʧʘʩʦʚ ʠ 

ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʩʝʨʚʠʩʘ. ʆʜʥʘʢʦ ʫʩʧʝʰʥʦʝ ʚʥʝʜʨʝʥʠʝ ʀʀ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʂʣʶʯʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʮʠʬʨʦʚʘʷ ʟʨʝʣʦʩʪʴ, ʧʦʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʘ ʠ ʥʘʣʠʯʠʝ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚʥʝʜʨʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʥʝ ʟʘʤʝʥʷʝʪ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ, ʘ 

ʫʩʠʣʠʚʘʝʪ ʝʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ ʚʳʷʚʣʷʪʴ ʦʪʢʣʦʥʝʥʠʷ, 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʮʝʥʘʨʠʠ ʠ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ. ɼʣʷ 

ʢʦʤʧʘʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʬʝʨʝ Supply Chain, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʢʠ ʨʳʥʢʘ, 

ʀʀ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʘ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
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ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-ʇʈɸɺʆɺʓɽ ʆʉʅʆɺʓ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ 

ʇʈɸɺʆʆʍʈɸʅʀʊɽʃʔʅʓʍ ʆʈɻɸʅʆɺ ʀ ʀʅʉʊʀʊʋʊʆɺ ɻʈɸɾɼɸʅʉʂʆɻʆ 

ʆɹʑɽʉʊɺɸ ʇʆ ʇʈɽɼʋʇʈɽɾɼɽʅʀʖ ɼɽʗʊɽʃʔʅʆʉʊʀ ʌʀʅɸʅʉʆɺʓʍ ʇʀʈɸʄʀɼ 

ɺ ʈɽʉʇʋɹʃʀʂɽ ʂɸɿɸʍʉʊɸʅ 
 

 

ɹʘʛʠʪʞʘʥʦʚĭ ɽʩʢʝʥʜʠʨ-ɿʫʣʢʘʨʥʘʡ ɸʡʜʘʨʭʘʥʫʣʳ 
ĭʅɸʆ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ʂʦʟʳʙʘʝʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʜʚʘʢʘʩʦʚʘ ɸ.ʊ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ (ʜʦʮʝʥʪ) 

 

ɸʥʜʘʪʧʘ: ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘסʳ ץʘʨʞʳʣʳץ ʧʠʨʘʤʠʜʘʣʘʨʜʳש 

ʪʘʨʘʣʫʳʥʳײ שʡʳʤʜʘʩʪʳʨʫʰʳʣʳץײץ-ץʳץʪʳץ ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. פʘʨʞʳʣʳץ 

ʧʠʨʘʤʠʜʘʣʘʨʜʳץ שʦסʘʤ ʤʝʥ ʤʝʤʣʝʢʝʪʪʽש ʵʢʦʥʦʤʠʢʘʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ ʪʠʛʽʟʝʪʽʥ ʢʝʨʽ ᴅʩʝʨʽ 

ʪʘʣʜʘʥʘʜʳ. ץײפʳץ ץʦʨסʘʫ ʦʨʛʘʥʜʘʨʳʥʳפ ,שʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ פʘʨʞʳʣʳץ ʤʦʥʠʪʦʨʠʥʛ 

ʘʛʝʥʪʪʽʛʽʥʽש ʞᴅʥʝ ʘʟʘʤʘʪʪʳץ ץʦסʘʤ ʠʥʩʪʠʪʫʪʪʘʨʳʥʳש ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣʳʥʳש ʪʠʽʤʜʽʣʽʛʽ 

ʙʘסʘʣʘʥʘʜʳ. פʘʨʞʳʣʳץ ʘʣʘʷץʪʳץʪʳש ʘʣʜʳʥ ʘʣʫ ʪʝʪʽʢʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ 

ᴅʟʽʨʣʝʥʜʽ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʠʥʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʬʦʨʤʳ ʬʠʥʘʥʩʦʚʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʧʨʠʯʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɸʛʝʥʪʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ 

ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ, ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʚ ʩʬʝʨʝ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʬʠʥʘʥʩʦʚʳʤ ʧʠʨʘʤʠʜʘʤ. 

Annotation:  The article examines the organizational and legal foundations of interaction 

between law enforcement agencies and civil society institutions in preventing financial pyramid 

activities in the Republic of Kazakhstan. Modern forms of financial fraud, causes of the spread of 

financial pyramids and features of preventive activities in the context of digitalization of the economy 

are analyzed. Particular attention is paid to the interaction between the Financial Monitoring Agency 

of the Republic of Kazakhstan, law enforcement agencies and public institutions in preventing 

financial offenses. Recommendations aimed at improving preventive and organizational-legal 

mechanisms for combating financial pyramids are developed. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ץʘʨʞʳʣʳץ ʧʠʨʘʤʠʜʘ, ץʘʨʞʳʣʳץ ʘʣʘʷץʪʳץ, ʵʢʦʥʦʤʠʢʘʣʳץ ץʳʣʤʳʩ, ɸʌʄ, 

ʧʨʦʬʠʣʘʢʪʠʢʘ, ץײץʳץ ץʦʨסʘʫ ʦʨʛʘʥʜʘʨʳ, ʘʟʘʤʘʪʪʳץ ץʦסʘʤ. 
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ʧʨʝʩʪʫʧʥʦʩʪʴ, ɸʌʄ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ, ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʦʙʣʝʤʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʈʘʟʚʠʪʠʝ ʠʥʪʝʨʥʝʪ-

ʪʝʭʥʦʣʦʛʠʡ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ ʠ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʦ ʠ 

ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʬʦʨʤ ʬʠʥʘʥʩʦʚʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. ʌʠʥʘʥʩʦʚʳʝ ʧʠʨʘʤʠʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʬʦʨʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʯʠʥʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʥʘʩʝʣʝʥʠʶ, ʧʦʜʨʳʚʘʶʪ ʜʦʚʝʨʠʝ ʛʨʘʞʜʘʥ ʢ ʬʠʥʘʥʩʦʚʳʤ 

ʠʥʩʪʠʪʫʪʘʤ ʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ. ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʨʝʩʪʫʧʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʦʝ 
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ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʦʝ ʷʚʣʝʥʠʝ, ʦʢʘʟʳʚʘʶʱʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʘ [1, ʩ. 214]. 

ʆʩʦʙʝʥʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʠʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤ ʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʩʭʝʤ ʧʨʦʰʣʳʭ ʣʝʪ 

ʩʦʚʨʝʤʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʧʠʨʘʤʠʜʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʮʠʬʨʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩʳ ʠʭ ʚʳʷʚʣʝʥʠʷ, ʧʨʝʩʝʯʝʥʠʷ ʠ 

ʨʘʩʩʣʝʜʦʚʘʥʠʷ. ʆʨʛʘʥʠʟʘʪʦʨʳ ʧʨʦʪʠʚʦʧʨʘʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ Telegram, 

Instagram, TikTok ʠ ʠʥʳʝ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʢʣʘʤʳ ʧʩʝʚʜʦ-

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʫʯʘʩʪʥʠʢʦʚ. ʇʦʜʦʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʦʡ ʣʘʪʝʥʪʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʟʘʪʨʫʜʥʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ [2, ʩ. 386]. 

ʇʦʜ ʬʠʥʘʥʩʦʚʦʡ ʧʠʨʘʤʠʜʦʡ ʧʦʥʠʤʘʝʪʩʷ ʥʝʟʘʢʦʥʥʘʷ ʩʭʝʤʘ ʧʨʠʚʣʝʯʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ 

ʥʘʩʝʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʳʧʣʘʪʳ ʫʯʘʩʪʥʠʢʘʤ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ ʥʦʚʳʭ ʚʢʣʘʜʯʠʢʦʚ. ʆʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʬʠʥʘʥʩʦʚʦʡ ʧʠʨʘʤʠʜʳ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʨʝʘʣʴʥʦʡ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʛʦ ʜʦʭʦʜʘ ʙʝʟ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʜʦʙʥʳʝ ʩʭʝʤʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʘʛʨʝʩʩʠʚʥʦʡ ʨʝʢʣʘʤʦʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʛʨʘʞʜʘʥ ʠ ʦʙʝʱʘʥʠʷʤʠ ʙʳʩʪʨʦʛʦ 

ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʥʝʪ-ʧʨʦʝʢʪʳ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʧʦʜ ʚʠʜʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʢʨʠʧʪʦʚʘʣʶʪʥʳʭ ʧʣʘʪʬʦʨʤ ʠ 

ʬʠʥʘʥʩʦʚʳʭ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʠʥʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʠ ʚʳʨʘʙʦʪʢʝ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ, ʩʨʘʚʥʠʪʝʣʴʥʦ-ʧʨʘʚʦʚʦʛʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʠ ʚʳʷʚʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦʛʦ 

ʤʦʰʝʥʥʠʯʝʩʪʚʘ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʷʚʣʷʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʬʠʥʘʥʩʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʄʥʦʛʠʝ ʛʨʘʞʜʘʥʝ ʥʝ ʦʙʣʘʜʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʥʘʥʠʷʤʠ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʝ ʩʧʦʩʦʙʥʳ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʚʘʪʴ ʨʠʩʢʠ ʚʣʦʞʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ʆʨʛʘʥʠʟʘʪʦʨʳ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʠʩʧʦʣʴʟʫʶʪ 

ʤʝʪʦʜʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʙʝʱʘʷ ʚʳʩʦʢʠʡ ʜʦʭʦʜ, ʬʠʥʘʥʩʦʚʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ 

ʙʳʩʪʨʦʝ ʫʣʫʯʰʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʪʘʢʞʝ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʢʣʶʯʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ, ʨʦʩʪ 

ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʳ ʠ ʩʪʨʝʤʣʝʥʠʝ ʛʨʘʞʜʘʥ ʢ ʙʳʩʪʨʦʤʫ ʧʦʣʫʯʝʥʠʶ ʧʨʠʙʳʣʠ [3, ʩ. 118]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʧʨʠʯʠʥʷʝʪ ʫʱʝʨʙ ʥʝ ʪʦʣʴʢʦ 

ʦʪʜʝʣʴʥʳʤ ʛʨʘʞʜʘʥʘʤ, ʥʦ ʠ ʵʢʦʥʦʤʠʢʝ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ. ʇʦʪʝʨʧʝʚʰʠʝ ʪʝʨʷʶʪ ʣʠʯʥʳʝ 

ʥʘʢʦʧʣʝʥʠʷ, ʢʨʝʜʠʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʠʤʫʱʝʩʪʚʦ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ 

ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʝʤʝʡ ʠ ʨʦʩʪʫ ʩʦʮʠʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʜʦʚʝʨʠʷ ʥʘʩʝʣʝʥʠʷ ʢ 

ʟʘʢʦʥʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʠʪʫʪʘʤ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʘʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʧʨʠʦʙʨʝʪʘʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʠʛʨʘʝʪ ɸʛʝʥʪʩʪʚʦ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ. ɸʌʄ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʷʚʣʝʥʠʝ ʠ 

ʧʨʝʩʝʯʝʥʠʝ ʥʝʟʘʢʦʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʭʝʤ, ʘʥʘʣʠʟ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʙʣʦʢʠʨʦʚʢʫ 

ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ɸʛʝʥʪʩʪʚʦʤ ʧʨʦʚʦʜʠʪʩʷ ʩʠʩʪʝʤʥʘʷ ʨʘʙʦʪʘ ʧʦ ʚʳʷʚʣʝʥʠʶ 

ʠʥʪʝʨʥʝʪ-ʧʨʦʝʢʪʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ 
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ʜʘʥʥʳʤ ɸʛʝʥʪʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ, ʝʞʝʛʦʜʥʦ ʚ ʩʪʨʘʥʝ 

ʚʳʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʭʝʤ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ 

ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʳ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ [4]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʥʝʚʦʟʤʦʞʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʠʣʘʤʠ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʩ ʠʥʩʪʠʪʫʪʘʤʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʇʨʦʚʝʜʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʘʟʲʷʩʥʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘʚʳʢʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʩʥʠʞʘʪʴ ʨʠʩʢ ʚʦʚʣʝʯʝʥʠʷ ʛʨʘʞʜʘʥ ʚ ʤʦʰʝʥʥʠʯʝʩʢʠʝ 

ʩʭʝʤʳ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʬʠʥʘʥʩʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʤʦʣʦʜʝʞʠ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʠʛʨʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʏʝʨʝʟ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 

ʥʘʩʝʣʝʥʠʶ ʨʘʟʲʷʩʥʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ, ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʦʪ ʬʠʥʘʥʩʦʚʦʛʦ 

ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʠ ʧʦʨʷʜʦʢ ʦʙʨʘʱʝʥʠʷ ʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʬʠʥʘʥʩʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʤʦʣʦʜʝʞʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʘʚʳʢʦʚ ʙʝʟʦʧʘʩʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʨʠʧʪʦʚʘʣʶʪʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʧʠʨʘʤʠʜʳ ʠ ʧʩʝʚʜʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʠʥʪʝʨʥʝʪ-

ʧʨʦʝʢʪʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʦʥʠʤʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʰʝʣʴʢʦʚ, ʢʨʠʧʪʦʚʘʣʶʪ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʧʦ 

ʚʳʷʚʣʝʥʠʶ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʧʨʝʩʪʫʧʥʳʭ ʩʭʝʤ ʠ ʚʦʟʚʨʘʪʫ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʦʪʝʨʧʝʚʰʠʤ. 

ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʩʬʝʨʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʰʝʥʥʠʯʝʩʪʚʫ ʠ ʨʘʟʚʠʪʠʷ 

ʤʝʭʘʥʠʟʤʦʚ ʮʠʬʨʦʚʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ [5]. 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʣʘʪʝʥʪʥʦʩʪʴ 

ʧʦʜʦʙʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʝʨʧʝʚʰʠʭ ʥʝ ʦʙʨʘʱʘʝʪʩʷ ʚ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ, ʨʘʩʩʯʠʪʳʚʘʷ ʥʘ ʚʦʟʚʨʘʪ ʚʣʦʞʝʥʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʣʠʙʦ 

ʦʧʘʩʘʷʩʴ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʩʫʞʜʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʴʥʳʡ ʤʘʩʰʪʘʙ ʬʠʥʘʥʩʦʚʦʛʦ 

ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʦʬʠʮʠʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʂʘʢ ʦʪʤʝʯʘʝʪ 

ɸ.ʀ. ɼʦʣʛʦʚʘ, ʚʳʩʦʢʘʷ ʣʘʪʝʥʪʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʝʪ 

ʧʨʦʮʝʩʩʳ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʷ [6, ʩ. 402]. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʬʠʥʘʥʩʦʚʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʥʘʣʦʛʦʚʳʤʠ ʦʨʛʘʥʘʤʠ ʠ 

ʠʥʩʪʠʪʫʪʘʤʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʕʬʬʝʢʪʠʚʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦʟʚʦʣʷʝʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʧʨʠʟʥʘʢʠ ʧʨʦʪʠʚʦʧʨʘʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʨʠʯʠʥʝʥʠʝ 

ʫʱʝʨʙʘ ʛʨʘʞʜʘʥʘʤ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ 

ʬʠʥʘʥʩʦʚʳʤ ʧʠʨʘʤʠʜʘʤ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʧʨʘʚʦʚʳʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ [7]. 

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʬʠʥʘʥʩʦʚʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʠʛʨʘʝʪ 

ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʨʛʘʥʠʟʘʪʦʨʳ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ 

ʥʝʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪ ʟʘʨʫʙʝʞʥʳʝ ʠʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʳ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʢʨʠʧʪʦʚʘʣʶʪʥʳʝ ʩʝʨʚʠʩʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ 

ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʚ ʩʬʝʨʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʬʠʥʘʥʩʦʚʳʤ 

ʧʨʝʩʪʫʧʣʝʥʠʷʤ. 

ɺ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʠʨʘʤʠʜ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ, ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ ɸʛʝʥʪʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʠ 
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ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʩʬʝʨʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʰʝʥʥʠʯʝʩʪʚʫ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʬʠʥʘʥʩʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʥʘʥʩʦʚʳʝ ʧʠʨʘʤʠʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ ʠʤʫʱʝʩʪʚʝʥʥʳʤ ʠʥʪʝʨʝʩʘʤ ʛʨʘʞʜʘʥ. ɺʳʩʦʢʘʷ 

ʣʘʪʝʥʪʥʦʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʣʘʪʬʦʨʤ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʦʪʠʚʦʧʨʘʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʬʠʥʘʥʩʦʚʳʤ ʧʠʨʘʤʠʜʘʤ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ɸʛʝʥʪʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ 

ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʠʥʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʬʠʥʘʥʩʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 

ʬʠʥʘʥʩʦʚʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʠ ʫʢʨʝʧʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. 
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ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://qamqor.gov.kz. 
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ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʁ ɸʅɸʃʀɿ ɼɽʊʉʂʀʍ ʈʀʉʋʅʂʆɺ ʄɽʊʆɼɸʄʀ 

ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ: ʆɹɿʆʈ ʇʆɼʍʆɼʆɺ, ʇʉʀʍʆʃʆɻʀʏɽʉʂʀʍ 

ʆʉʅʆɺɸʅʀʁ ʀ ʉʋʑɽʉʊɺʋʖʑʀʍ ʉʀʉʊɽʄ 

 

 

ɸ.ɹ. ʊʘϬʞʘʨʳϨ 

ʄʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ 
ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʃ.ʅ. ɻʫʤʠʣʝʚʘ 

ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜʠʜʘʪ ʥʘʫʢ, ʜʦʮʝʥʪ ʅʠʷʟʦʚʘ ʈ.ʉ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʸʥʥʳʭ 

ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʝʪʩʢʠʭ 

ʨʠʩʫʥʢʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʠ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʠʩʫʥʢʘ (ʧʨʦʝʢʪʠʚʥʳʝ ʤʝʪʦʜʠʢʠ, ʮʚʝʪʦʚʦʡ ʪʝʩʪ ʃʶʰʝʨʘ, ʟʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʂ. 

ʄʘʭʦʚʝʨ, ʘʨʪ-ʪʝʨʘʧʠʷ ɸ.ʀ. ʂʦʧʳʪʠʥʘ); ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʥʘ ʙʘʟʝ ʩʚʸʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ, ʪʨʘʥʩʬʦʨʤʝʨʦʚ ʟʨʝʥʠʷ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ; ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʧʨʠʢʣʘʜʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʪʦʪʠʧʳ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʚʠʟʫʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ, 

ʠʟʚʣʝʢʘʝʤʳʝ ʠʟ ʠʟʦʙʨʘʞʝʥʠʡ (ʮʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ, ʥʘʞʠʤ ʠ ʭʘʨʘʢʪʝʨ ʣʠʥʠʡ, ʟʦʥʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʦʙʲʝʢʪʳ ʠ ʩʠʤʚʦʣʠʢʘ, ʟʘʧʦʣʥʝʥʥʦʩʪʴ ʣʠʩʪʘ), ʘ ʪʘʢʞʝ ʠʭ ʩʦʦʪʥʝʩʝʥʠʝ ʩ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʙʸʥʢʘ. ʆʙʩʫʞʜʘʶʪʩʷ 

ʦʛʨʘʥʠʯʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ: ʤʘʣʳʡ ʦʙʲʸʤ ʜʘʪʘʩʝʪʦʚ, ʢʫʣʴʪʫʨʥʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʥʦʨʤ, ʵʪʠʯʝʩʢʠʝ ʨʠʩʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʠ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʧʦʩʪʨʦʝʥʠʝ ʛʠʙʨʠʜʥʳʭ ʘʨʭʠʪʝʢʪʫʨ, ʨʘʟʨʘʙʦʪʢʘ ʦʙʲʷʩʥʠʤʳʭ ʤʦʜʝʣʝʡ 

ʠ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʘʪʘʩʝʪʦʚ ʜʝʪʩʢʠʭ ʨʠʩʫʥʢʦʚ ʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʤʝʪʢʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʩʢʠʡ ʨʠʩʫʥʦʢ, ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ʩʚʸʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʘʨʪ-ʪʝʨʘʧʠʷ, ʧʨʦʝʢʪʠʚʥʳʝ ʤʝʪʦʜʠʢʠ, ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʟʨʝʥʠʝ. 

ɺʚʝʜʝʥʠʝ 
ɼʝʪʩʢʠʡ ʨʠʩʫʥʦʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ ʩʪʦʣʝʪʠʷ ʦʩʪʘʸʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʥʝʚʝʨʙʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʨʝʙʸʥʢʦʤ. ʅʘʯʠʥʘʷ ʩ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʨʘʙʦʪ ʂ. ʄʘʭʦʚʝʨ ʠ ɼʞ. ɹʫʢʘ, ʨʠʩʫʥʦʯʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʘʨʩʝʥʘʣ 

ʜʝʪʩʢʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʢʘʢ ʧʨʦʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʨʝʙʸʥʢʘ, ʝʛʦ ʩʪʨʘʭʘʤ, ʤʝʞʣʠʯʥʦʩʪʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʠ 

ʘʢʪʫʘʣʴʥʳʤ ʧʝʨʝʞʠʚʘʥʠʷʤ [1, 2]. ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʪʨʝʚʦʞʥʳʭ ʠ 

ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʩʨʝʜʠ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ ʜʝʬʠʮʠʪʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʜʝʪʩʢʠʭ ʧʩʠʭʦʣʦʛʦʚ ʚ ʨʝʛʠʦʥʘʭ, ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚʘʭ, ʩʧʦʩʦʙʥʳʭ ʧʦʜʜʝʨʞʘʪʴ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʤ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʳʡ ʩʢʨʠʥʠʥʛ [3]. 

ʇʘʨʘʣʣʝʣʴʥʦ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʟʥʘʤʝʥʦʚʘʣʠʩʴ ʢʘʯʝʩʪʚʝʥʥʳʤ ʩʢʘʯʢʦʤ ʚ ʤʝʪʦʜʘʭ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʥʘʣʠʟʫ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʦʷʚʣʝʥʠʝ ʛʣʫʙʦʢʠʭ 

ʩʚʸʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ [4, 5], ʘʨʭʠʪʝʢʪʫʨ ʪʨʘʥʩʬʦʨʤʝʨʦʚ ʟʨʝʥʠʷ [6] ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ 

ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ [7] ʩʦʟʜʘʣʦ ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʠʟʫʘʣʴʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ. ʕʪʠ ʤʝʪʦʜʳ, ʫʞʝ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʘʥʘʣʠʟʝ 

ʠʟʦʙʨʘʞʝʥʠʡ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ, ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʧʨʠʭʦʜʷʪ ʠ ʚ ʦʙʣʘʩʪʴ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦ ʨʠʩʫʥʢʫ. 

ʆʜʥʘʢʦ ʧʝʨʝʥʦʩ ʤʝʪʦʜʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʦʪʨʘʙʦʪʘʥʥʳʭ ʥʘ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ, ʥʘ ʘʥʘʣʠʟ ʜʝʪʩʢʠʭ ʨʠʩʫʥʢʦʚ ʩʦʧʨʷʞʸʥ ʩ ʨʷʜʦʤ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʪʨʫʜʥʦʩʪʝʡ. ɺʦ-

ʧʝʨʚʳʭ, ʜʝʪʩʢʠʡ ʨʠʩʫʥʦʢ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʴʥʦʡ ʧʨʠʨʦʜʦʡ: ʩʭʝʤʘʪʠʯʥʦʩʪʴʶ, 

ʥʘʨʫʰʝʥʠʝʤ ʧʨʦʧʦʨʮʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚʳ, ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʚʝʪʘ [8]. ɺʦ-

ʚʪʦʨʳʭ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʠʩʫʥʢʘ ʪʨʝʙʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʸʪʘ ʚʦʟʨʘʩʪʥʳʭ ʥʦʨʤ ʛʨʘʬʠʯʝʩʢʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ [9]. ɺ-ʪʨʝʪʴʠʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʤʥʦʛʦʤʝʨʥʘ ʠ 

ʢʦʥʪʝʢʩʪʫʘʣʴʥʦ ʟʘʚʠʩʠʤʘ - ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʠʟʫʘʣʴʥʳʡ ʧʨʠʟʥʘʢ ʤʦʞʝʪ ʥʝʩʪʠ ʨʘʟʣʠʯʥʫʶ 

ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ, ʢʫʣʴʪʫʨʳ ʠ ʠʩʪʦʨʠʠ ʨʝʙʸʥʢʘ [10, 11]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʦʙʟʦʨʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʧʨʠʤʝʥʝʥʠʠ ʀʀ-ʤʝʪʦʜʦʚ ʜʣʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʝʪʩʢʠʭ ʨʠʩʫʥʢʦʚ ʩ ʦʭʚʘʪʦʤ ʪʨʸʭ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʣʦʩʢʦʩʪʝʡ: (1) ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʠʩʫʥʢʘ, ʥʘ 

ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʬʦʨʤʘʣʴʥʘʷ ʤʦʜʝʣʴ ʘʥʘʣʠʟʘ; (2) ʪʝʭʥʠʯʝʩʢʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʤʘʰʠʥʥʦʛʦ ʠ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʠʟ ʨʠʩʫʥʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; (3) 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʢʣʘʜʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʪʦʪʠʧʳ, ʘ ʪʘʢʞʝ ʠʭ ʦʛʨʘʥʠʯʝʥʠʷ. 

1. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʝʪʩʢʦʛʦ ʨʠʩʫʥʢʘ 

1.1 ʇʨʦʝʢʪʠʚʥʳʝ ʨʠʩʫʥʦʯʥʳʝ ʤʝʪʦʜʠʢʠ 
ʇʨʦʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʨʝʙʸʥʦʢ, ʥʝ ʚʣʘʜʝʷ ʝʱʸ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʚʝʨʙʘʣʴʥʦʡ ʩʘʤʦʨʝʬʣʝʢʩʠʝʡ, ʧʝʨʝʥʦʩʠʪ ʥʘ ʣʠʩʪ ʩʚʦʠ ʘʢʪʫʘʣʴʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ, ʥʝ 

ʧʦʜʚʝʨʛʘʷ ʠʭ ʩʦʟʥʘʪʝʣʴʥʦʡ ʮʝʥʟʫʨʝ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʤʝʪʦʜʠʢʠ - çʈʠʩʫʥʦʢ ʯʝʣʦʚʝʢʘè ʂ. 

ʄʘʭʦʚʝʨ [1], çɼʦʤ - ʜʝʨʝʚʦ - ʯʝʣʦʚʝʢè ɼʞ. ɹʫʢʘ [2], çʈʠʩʫʥʦʢ ʩʝʤʴʠè ʚ ʤʦʜʠʬʠʢʘʮʠʷʭ ʃ. 

ʂʦʨʤʘʥʘ [12] - ʦʧʝʨʠʨʫʶʪ ʥʘʙʦʨʦʤ ʫʩʪʦʡʯʠʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʨʘʟʤʝʨ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʬʠʛʫʨʳ ʥʘ 

ʣʠʩʪʝ, ʥʘʞʠʤ ʢʘʨʘʥʜʘʰʘ, ʥʘʣʠʯʠʝ ʠ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʴ ʜʝʪʘʣʝʡ, ʮʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ [1, 12, 13]. 

ʂʦʥʮʝʧʮʠʷ ʂ. ʄʘʭʦʚʝʨ ʦ ʟʦʥʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʣʠʩʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʣʠʩʪʘ 

ʩʠʤʚʦʣʠʯʝʩʢʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʦ: ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ ʬʘʥʪʘʟʠʡʥʦʡ 

ʩʬʝʨʦʡ, ʥʠʞʥʷʷ - ʩ ʚʠʪʘʣʴʥʦʡ ʠ ʤʘʪʝʨʠʘʣʴʥʦʡ, ʣʝʚʘʷ - ʩ ʧʨʦʰʣʳʤ ʠ ʧʘʩʩʠʚʥʦʩʪʴʶ, ʧʨʘʚʘʷ - ʩ 

ʙʫʜʫʱʠʤ ʠ ʘʢʪʠʚʥʦʩʪʴʶ, ʮʝʥʪʨ - ʩ ʘʢʪʫʘʣʴʥʳʤ çʷè ʨʝʙʸʥʢʘ [1, 13]. ʕʪʘ ʤʦʜʝʣʴ ʤʥʦʛʦʢʨʘʪʥʦ 

ʚʝʨʠʬʠʮʠʨʦʚʘʣʘʩʴ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʦʩʪʘʸʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʬʦʨʤʘʣʠʟʫʝʤʳʭ 

- ʘ ʟʥʘʯʠʪ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ - ʘʩʧʝʢʪʦʚ ʧʨʦʝʢʪʠʚʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ [14]. 

1.2 ʎʚʝʪʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 
ʎʚʝʪʦʚʦʡ ʪʝʩʪ ʄ. ʃʶʰʝʨʘ [15], ʠʩʭʦʜʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʘʢ ʪʝʩʪ ʚʳʙʦʨʘ ʮʚʝʪʦʚʳʭ 

ʢʘʨʪʦʯʝʢ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʨʘʤʢʘ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʮʚʝʪʦʚʳʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʨʝʙʸʥʢʘ ʚ ʩʚʦʙʦʜʥʦʤ ʨʠʩʫʥʢʝ. ʉʦʛʣʘʩʥʦ ʃʶʰʝʨʫ, ʙʘʟʦʚʳʝ ʮʚʝʪʘ ʫʩʪʦʡʯʠʚʦ 

ʩʚʷʟʘʥʳ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ: ʩʠʥʠʡ - ʩʦ ʩʧʦʢʦʡʩʪʚʠʝʤ ʠ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʢʨʘʩʥʳʡ - ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʚʦʟʙʫʞʜʝʥʠʝʤ, ʞʸʣʪʳʡ - ʩ ʨʘʜʦʩʪʴʶ ʠ 

ʦʪʢʨʳʪʦʩʪʴʶ, ʯʸʨʥʳʡ - ʩ ʧʨʦʪʝʩʪʦʤ ʠ ʦʪʨʠʮʘʥʠʝʤ [15, 16]. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʨʘʜʠʮʠʠ ʮʚʝʪʦʚʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʜʝʪʩʢʦʛʦ ʨʠʩʫʥʢʘ ʨʘʟʚʠʪʘ ʚ ʨʘʙʦʪʘʭ ʃ. ʃʝʙʝʜʝʚʦʡ [17]. 

ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ, ʯʪʦ ʦʜʥʦ ʠ ʪʦ ʞʝ ʮʚʝʪʦʚʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ: ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʨʘʩʥʦʛʦ ʚ ʠʟʦʙʨʘʞʝʥʠʠ 

ʩʘʣʶʪʘ ʝʩʪʴ ʥʦʨʤʘ, ʘ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʩʝʤʴʠ - ʤʘʨʢʝʨ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ [16]. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʩʪʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ çʮʚʝʪ Ÿ 

ʵʤʦʮʠʷè ʠ ʪʨʝʙʫʝʪ ʫʯʸʪʘ ʩʝʤʘʥʪʠʢʠ ʠʟʦʙʨʘʞʸʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

1.3 ɸʨʪ-ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ 
ɸʨʪ-ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ɸ.ʀ. ʂʦʧʳʪʠʥʳʤ [18], 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʠʩʫʥʦʢ ʥʝ ʩʪʦʣʴʢʦ ʢʘʢ ʩʪʘʪʠʯʥʳʡ ʪʝʢʩʪ ʜʣʷ çʨʘʩʰʠʬʨʦʚʢʠè, ʩʢʦʣʴʢʦ ʢʘʢ 

ʧʨʦʜʫʢʪ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʜʠʥʘʤʠʢʘ ʩʦʟʜʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʦʪʢʣʠʢ ʩʘʤʦʛʦ ʨʝʙʸʥʢʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʡ ʨʠʩʫʥʦʢ, ʘ ʪʘʢʞʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʝʙʸʥʢʘ ʩ ʧʩʠʭʦʣʦʛʦʤ ʚ ʧʨʦʮʝʩʩʝ ʨʠʩʦʚʘʥʠʷ [18, 19]. ʕʪʦ ʩʦʟʜʘʸʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʣʷ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ: ʯʘʩʪʴ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʠʪʦʛʦʚʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʨʷʜ ʫʩʪʦʡʯʠʚʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʘʨʪ-

ʪʝʨʘʧʠʠ, ʧʦʜʜʘʶʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʠ: ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʟʘʧʦʣʥʝʥʥʦʩʪʴ ʣʠʩʪʘ, 

ʥʘʣʠʯʠʝ çʟʘʱʠʪʥʳʭè ʢʦʥʪʫʨʦʚ ʠ ʧʝʨʝʯʸʨʢʠʚʘʥʠʡ, ʩʪʝʨʝʦʪʠʧʥʦʩʪʴ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʭʘʦʪʠʯʥʦʩʪʴ 

ʵʣʝʤʝʥʪʦʚ [19, 20]. ʕʪʠ ʧʨʠʟʥʘʢʠ ʦʙʨʘʟʫʶʪ ʧʝʨʝʩʝʯʝʥʠʝ ʩ ʚʠʟʫʘʣʴʥʳʤʠ ʧʘʪʪʝʨʥʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥʳ ʤʝʪʦʜʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. 

1.4 ɺʦʟʨʘʩʪʥʘʷ ʥʦʨʤʘʪʠʚʥʦʩʪʴ 
ʃʶʙʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʝʪʩʢʦʛʦ ʨʠʩʫʥʢʘ ʪʨʝʙʫʝʪ ʩʦʦʪʥʝʩʝʥʠʷ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʥʦʨʤʘʤʠ 

ʛʨʘʬʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʚ ʨʘʙʦʪʘʭ ʃ. ɺʳʛʦʪʩʢʦʛʦ, ɺ. ʄʫʭʠʥʦʡ [9, 8]. 
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ʅʘ ʩʪʘʜʠʠ çʛʦʣʦʚʦʥʦʛʘè (3-4 ʛʦʜʘ) ʦʪʩʫʪʩʪʚʠʝ ʪʫʣʦʚʠʱʘ ʥʝ ʠʤʝʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʪʦʛʜʘ ʢʘʢ ʫ ʨʝʙʸʥʢʘ 7 ʣʝʪ ʵʪʦʪ ʞʝ ʧʨʠʟʥʘʢ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʭʝʤʳ ʪʝʣʘ. 

ɺʦʟʨʘʩʪʥʘʷ ʥʦʨʤʘʪʠʚʥʦʩʪʴ ʥʘʢʣʘʜʳʚʘʝʪ ʞʸʩʪʢʦʝ ʪʨʝʙʦʚʘʥʠʝ ʥʘ ʣʶʙʫʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ 

ʩʠʩʪʝʤʫ: ʘʥʘʣʠʟ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʣʦʚʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘ ʨʝʙʸʥʢʘ [9, 11]. 

2. ʊʝʭʥʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ ʘʥʘʣʠʟʫ ʠʟʦʙʨʘʞʝʥʠʡ 

2.1 ʂʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ 
ɼʦ ʧʦʷʚʣʝʥʠʷ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʘʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʦʧʠʨʘʣʩʷ ʥʘ ʨʫʯʥʦʡ ʠʥʞʠʥʠʨʠʥʛ 

ʧʨʠʟʥʘʢʦʚ: ʛʠʩʪʦʛʨʘʤʤʳ ʮʚʝʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ (RGB, HSV, Lab), 

ʣʦʢʘʣʴʥʳʝ ʙʠʥʘʨʥʳʝ ʧʘʪʪʝʨʥʳ, ʜʝʩʢʨʠʧʪʦʨʳ SIFT ʠ SURF [21]. ɼʣʷ ʜʝʪʩʢʦʛʦ ʨʠʩʫʥʢʘ ʪʘʢʠʝ 

ʤʝʪʦʜʳ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʦʮʝʥʢʠ ʮʚʝʪʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʩʝʛʤʝʥʪʘʮʠʠ 

ʣʠʩʪʘ ʥʘ ʟʦʥʳ [22]. ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ - ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʥʠʟʢʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ; ʛʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ - ʦʛʨʘʥʠʯʝʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ 

çʬʠʛʫʨʫ ʯʝʣʦʚʝʢʘè, çʩʦʣʥʮʝè, çʜʦʤè ʢʘʢ ʦʙʲʝʢʪʳ, ʘ ʥʝ ʢʘʢ ʥʘʙʦʨ ʧʠʢʩʝʣʝʡ. 

2.2 ʉʚʸʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ 
ʈʝʚʦʣʶʮʠʷ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʥʘʯʘʣʘʩʴ ʩ ʨʘʙʦʪʳ ɸ. 

ʂʨʠʞʝʚʩʢʦʛʦ ʩ ʩʦʘʚʪʦʨʘʤʠ [4], ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʭ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʚʸʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ (CNN) ʥʘ ʢʦʥʢʫʨʩʝ ImageNet. ʇʦʩʣʝʜʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʘʨʭʠʪʝʢʪʫʨ - ResNet [5], EfficientNet 

[23] - ʦʙʝʩʧʝʯʠʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʚʠʟʫʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʟ 

ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ. ɺ ʟʘʜʘʯʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʣʠʟʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʵʤʦʮʠʡ ʧʦ ʚʠʟʫʘʣʴʥʦʤʫ ʩʦʜʝʨʞʠʤʦʤʫ, CNN 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʥʘʜ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [24]. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʝʪʩʢʦʤʫ ʨʠʩʫʥʢʫ ʧʨʷʤʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʦʙʫʯʝʥʥʳʭ ʥʘ ImageNet 

CNN ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʩʜʚʠʛʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (domain shift). ʄʦʜʝʣʠ, ʦʙʫʯʝʥʥʳʝ ʥʘ 

ʬʦʪʦʛʨʘʬʠʷʭ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʣʦʭʦ ʦʙʦʙʱʘʶʪʩʷ ʥʘ ʩʭʝʤʘʪʠʯʥʳʝ ʨʠʩʫʥʢʠ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʵʪʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʥʢʘʷ ʥʘʩʪʨʦʡʢʘ (fine-tuning) ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʜʘʪʘʩʝʪʘʭ ʨʠʩʫʥʢʦʚ, ʪʘʢʠʭ ʢʘʢ TU-Berlin [25], ʦʜʥʘʢʦ ʵʪʠ ʥʘʙʦʨʳ ʩʦʜʝʨʞʘʪ ʨʠʩʫʥʢʠ ʚʟʨʦʩʣʳʭ ʠ 

ʥʝ ʠʤʝʶʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʤʝʪʢʠ. 

2.3 ʊʨʘʥʩʬʦʨʤʝʨʳ ʟʨʝʥʠʷ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʤʦʜʝʣʠ 
ɸʨʭʠʪʝʢʪʫʨʘ Vision Transformer (ViT), ʧʨʝʜʣʦʞʝʥʥʘʷ ɸ. ɼʦʩʦʚʠʮʢʠʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [6], 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʚʥʠʤʘʥʠʷ, ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ [26], ʵʬʬʝʢʪʠʚʝʥ ʠ ʜʣʷ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ. ViT ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ (Swin 

Transformer, DeiT) ʩʧʦʩʦʙʥʳ ʫʣʘʚʣʠʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʯʪʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʨʝʣʝʚʘʥʪʥʦ ʜʣʷ ʘʥʘʣʠʟʘ ʟʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʨʠʩʫʥʢʘ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʪʘʣʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʦʙʨʘʙʦʪʢʫ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʪʝʢʩʪʘ. ʄʦʜʝʣʴ CLIP [7] ʦʙʫʯʝʥʘ ʩʦʧʦʩʪʘʚʣʷʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʪʝʢʩʪʦʚʳʝ 

ʦʧʠʩʘʥʠʷ ʚ ʝʜʠʥʦʤ ʩʝʤʘʥʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʳʚʘʪʴ 

ʩʦʜʝʨʞʠʤʦʝ ʨʠʩʫʥʢʘ ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʳʤʠ ʧʦʥʷʪʠʷʤʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʫʯʥʦʡ ʨʘʟʤʝʪʢʠ. 

ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʙʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ (LLaVA, GPT-4V) ʧʦʟʚʦʣʷʶʪ ʚ ʨʝʞʠʤʝ zero-shot 

ʠʟʚʣʝʢʘʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʦʧʠʩʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ [27]. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʩʝʤʘʥʪʠʢʘ ʠʟʦʙʨʘʞʸʥʥʳʭ 

ʦʙʲʝʢʪʦʚ - ʢʨʠʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

2.4 ɻʠʙʨʠʜʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ 
ʏʠʩʪʦ ʥʝʡʨʦʩʝʪʝʚʦʡ ʧʦʜʭʦʜ çʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʚʭʦʜʝ - ʢʘʪʝʛʦʨʠʷ ʥʘ ʚʳʭʦʜʝè ʧʣʦʭʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʢʦʪʦʨʘʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʦʙʲʷʩʥʠʤʳʡ 

ʥʘʙʦʨ ʧʨʘʚʠʣ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʦʞʜʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʛʠʙʨʠʜʥʳʤ ʩʠʩʪʝʤʘʤ, 

ʦʙʲʝʜʠʥʷʶʱʠʤ ʥʝʡʨʦʩʝʪʝʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʠ ʧʨʘʚʠʣʦʚʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚ ʜʫʭʝ 

ʥʝʡʨʦ-ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ ʀʀ [28]. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʥʘʣʠʟʫ ʨʠʩʫʥʢʘ ʪʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ CNN ʠʣʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ ʤʦʜʝʣʴ ʠʟʚʣʝʢʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʠʟʥʘʢʠ 

(ʜʦʤʠʥʠʨʫʶʱʠʝ ʮʚʝʪʘ, ʪʠʧʳ ʣʠʥʠʡ, ʢʘʪʝʛʦʨʠʠ ʠʟʦʙʨʘʞʸʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ), ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʝʨʝʜʘʶʪʩʷ ʚ ʙʘʟʫ ʧʨʘʚʠʣ, ʨʝʘʣʠʟʫʶʱʫʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʪʦʜʠʢʠ [29]. 

3. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʪʦʪʠʧʳ 
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3.1 ʈʘʥʥʠʝ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 
ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʠʩʫʥʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʪʥʦʩʷʪʩʷ ʢ 1990-ʤ - ʥʘʯʘʣʫ 

2000-ʭ ʛʦʜʦʚ ʠ ʦʧʠʨʘʣʠʩʴ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʈʘʥʥʠʝ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʨʠʩʫʥʢʦʚ ʯʝʣʦʚʝʢʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʣʛʦʨʠʪʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ ʠ ʩʨʘʚʥʝʥʠʷ ʩ ʵʪʘʣʦʥʥʳʤʠ 

ʰʘʙʣʦʥʘʤʠ [14]. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʣʠ ʪʝʭʥʠʯʝʩʢʫʶ ʨʝʘʣʠʟʫʝʤʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʜʥʘʢʦ 

ʠʭ ʪʦʯʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʪʫʧʘʣʘ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ, ʘ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ 

ʦʜʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʤʝʪʦʜʠʢʦʡ. 

3.2 ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʪʦʪʠʧʳ 
ʉ 2018 ʛʦʜʘ ʧʦʷʚʣʷʝʪʩʷ ʩʝʨʠʷ ʨʘʙʦʪ, ʧʨʠʤʝʥʷʶʱʠʭ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʢ ʟʘʜʘʯʝ ʘʥʘʣʠʟʘ 

ʜʝʪʩʢʠʭ ʨʠʩʫʥʢʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʂ. ʍʨʠʟʘʥʪʘʬʠʣʣʫ ʩ ʩʦʘʚʪʦʨʘʤʠ [30] CNN-ʢʣʘʩʩʠʬʠʢʘʪʦʨ 

ʦʙʫʯʘʣʩʷ ʨʘʩʧʦʟʥʘʚʘʪʴ ʧʨʠʟʥʘʢʠ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʨʠʩʫʥʢʘʭ ʰʢʦʣʴʥʠʢʦʚ; ʩʦʦʙʱʸʥʥʘʷ ʪʦʯʥʦʩʪʴ ʥʘ 

ʩʦʙʩʪʚʝʥʥʦʤ ʜʘʪʘʩʝʪʝ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 75%, ʦʜʥʘʢʦ ʨʘʟʤʝʨ ʚʳʙʦʨʢʠ (ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʨʠʩʫʥʢʦʚ) 

ʠ ʦʪʩʫʪʩʪʚʠʝ ʚʥʝʰʥʝʡ ʚʘʣʠʜʘʮʠʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʦʙʦʙʱʘʝʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʪʜʝʣʴʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʨʘʟʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʸʥʥʳʝ ʘʥʘʣʠʟʫ ʨʠʩʫʥʢʦʚ ʜʝʪʝʡ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ 

ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ [31]. 

ʉʨʝʜʠ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʨʘʙʦʪ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ 

ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʨʠʩʫʥʢʘ ʩ ʫʯʸʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʥʦʨʤ [32], ʘ ʪʘʢʞʝ ʧʨʦʪʦʪʠʧʳ, ʧʨʠʤʝʥʷʶʱʠʝ 

ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʪʝʩʪʘ çʈʠʩʫʥʦʢ ʯʝʣʦʚʝʢʘè 

[33]. ɼʘʥʥʳʝ ʨʘʙʦʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʦʩʫʱʝʩʪʚʠʤʦʩʪʴ ʧʦʜʭʦʜʘ, ʦʜʥʘʢʦ ʠʭ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʦʩʪʘʶʪʩʷ ʤʘʣʳʡ ʦʙʲʸʤ ʦʙʫʯʘʶʱʠʭ ʚʳʙʦʨʦʢ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʣʠʥʠʯʝʩʢʦʡ 

ʚʘʣʠʜʘʮʠʠ. 

3.3 ʂʦʤʤʝʨʯʝʩʢʠʝ ʨʝʰʝʥʠ  ̫
ʅʘ ʨʳʥʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʇʆ ʜʣʷ ʜʝʪʩʢʠʭ ʧʩʠʭʦʣʦʛʦʚ ʜʦʤʠʥʠʨʫʶʪ ʩʠʩʪʝʤʳ 

ʮʠʬʨʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʨʫʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ: ʵʣʝʢʪʨʦʥʥʳʝ ʦʧʨʦʩʥʠʢʠ, ʙʘʟʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʢʨʠʪʝʨʠʝʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʸʪ ʧʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʠʢʘʤ [34]. ʇʦʣʥʦʮʝʥʥʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʢʣʠʥʠʯʝʩʢʠ ʚʘʣʠʜʠʨʦʚʘʥʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ 

ʧʨʦʠʟʚʦʣʴʥʳʭ ʜʝʪʩʢʠʭ ʨʠʩʫʥʢʦʚ ʥʘ ʤʦʤʝʥʪ ʧʦʜʛʦʪʦʚʢʠ ʦʙʟʦʨʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

3.4 ɼʦʩʪʫʧʥʳʝ ʜʘʪʘʩʝʪʳ 
ʂʣʶʯʝʚʦʝ ʫʟʢʦʝ ʤʝʩʪʦ ʨʘʟʚʠʪʠʷ ʦʙʣʘʩʪʠ - ʦʪʩʫʪʩʪʚʠʝ ʢʨʫʧʥʳʭ ʦʪʢʨʳʪʳʭ ʜʘʪʘʩʝʪʦʚ 

ʜʝʪʩʢʠʭ ʨʠʩʫʥʢʦʚ ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʤʝʪʢʦʡ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ 

ʥʘʙʦʨʳ - TU-Berlin sketches [25] - ʩʦʜʝʨʞʘʪ ʨʠʩʫʥʢʠ ʚʟʨʦʩʣʳʭ ʠ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʘʪʘʩʝʪʳ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ ʟʘʢʨʳʪʳʤʠ ʠ ʥʘʩʯʠʪʳʚʘʶʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ 

ʠʟʦʙʨʘʞʝʥʠʡ [30, 31]. ʕʪʘ ʩʠʪʫʘʮʠʷ ʟʘʪʨʫʜʥʷʝʪ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ 

ʦʮʝʥʢʫ ʤʝʪʦʜʦʚ. 

ʆʙʩʫʞʜʝʥʠʝ 
ʇʨʦʚʝʜʸʥʥʳʡ ʦʙʟʦʨ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʙʣʘʩʪʠ. ʇʝʨʚʘʷ ʧʨʦʙʣʝʤʘ - ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʥʝʩʦʠʟʤʝʨʠʤʦʩʪʴ ʤʝʞʜʫ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʛʝʨʤʝʥʝʚʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ʦʧʪʠʤʠʟʠʨʫʝʪ ʩʨʝʜʥʶʶ ʬʫʥʢʮʠʶ ʧʦʪʝʨʴ ʥʘ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ, ʪʦʛʜʘ ʢʘʢ ʧʩʠʭʦʣʦʛ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʩʪʨʝʤʠʪʩʷ ʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʙʠʦʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ ʨʝʙʸʥʢʘ [10]. ʅʠ ʦʜʥʦ 

ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʧʨʝʜʣʘʛʘʝʪ ʫʙʝʜʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ; 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʛʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ, ʚ ʢʦʪʦʨʦʤ ʀʀ ʦʪʚʝʯʘʝʪ ʟʘ 

ʠʟʚʣʝʯʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦ ʥʘʙʣʶʜʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ, ʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʪʨʦʠʪʩʷ ʥʘ ʵʢʩʧʣʠʮʠʪʥʦʡ 

ʙʘʟʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ. 

ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ - ʵʪʠʯʝʩʢʘʷ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʘ ʨʝʙʸʥʢʘ ʩʚʷʟʘʥʘ ʩ 

ʨʠʩʢʘʤʠ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʘʢʣʶʯʝʥʠʡ, ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʟʘʜʘʯʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ [35]. ʈʷʜ ʘʚʪʦʨʦʚ 

ʥʘʩʪʘʠʚʘʝʪ ʥʘ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʳ ʧʦʜʦʙʥʦʛʦ ʢʣʘʩʩʘ ʜʦʣʞʥʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʤ, ʘ ʥʝ ʢʘʢ ʩʨʝʜʩʪʚʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ [36]. 
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ʊʨʝʪʴʷ ʧʨʦʙʣʝʤʘ - ʢʫʣʴʪʫʨʥʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʮʚʝʪʦʚ, ʩʠʤʚʦʣʦʚ ʠ ʟʦʥʘʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʚʳʙʦʨʢʘʭ 

ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʠ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [37], ʘ ʠʭ ʧʝʨʝʥʦʩ ʥʘ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʥʳʝ 

ʢʦʥʪʝʢʩʪʳ ʜʣʷ ʜʝʪʩʢʠʭ ʚʳʙʦʨʦʢ ʧʦʯʪʠ ʥʝ ʚʝʨʠʬʠʮʠʨʦʚʘʥ. ʏʝʪʚʸʨʪʘʷ ʧʨʦʙʣʝʤʘ - ʦʙʲʷʩʥʠʤʦʩʪʴ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʦʙʲʷʩʥʠʤʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (XAI), ʪʘʢʠʭ ʢʘʢ Grad-CAM [38] 

ʠ SHAP [39], ʢ ʟʘʜʘʯʝ ʘʥʘʣʠʟʘ ʜʝʪʩʢʠʭ ʨʠʩʫʥʢʦʚ ʦʩʪʘʸʪʩʷ ʩʣʘʙʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ 

ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʚʥʠʤʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 
ʇʨʦʚʝʜʸʥʥʳʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɺʦ-ʧʝʨʚʳʭ, 

ʦʙʣʘʩʪʴ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʳʢʝ ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ (ʧʨʦʝʢʪʠʚʥʳʝ 

ʪʝʩʪʳ, ʮʚʝʪʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʘʨʪ-ʪʝʨʘʧʠʷ) ʠ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

(ʛʣʫʙʦʢʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʪʨʘʥʩʬʦʨʤʝʨʳ ʟʨʝʥʠʷ, ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʤʦʜʝʣʠ), ʦʜʥʘʢʦ 

ʠʥʪʝʛʨʘʮʠʷ ʵʪʠʭ ʜʚʫʭ ʧʣʘʩʪʦʚ ʧʦʢʘ ʬʨʘʛʤʝʥʪʘʨʥʘ. ɺʦ-ʚʪʦʨʳʭ, ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʪʦʪʠʧʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʪʝʭʥʠʯʝʩʢʫʶ ʨʝʘʣʠʟʫʝʤʦʩʪʴ ʟʘʜʘʯʠ, ʥʦ ʩʪʨʘʜʘʶʪ 

ʦʪ ʦʛʨʘʥʠʯʝʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʚʳʙʦʨʦʢ, ʦʪʩʫʪʩʪʚʠʷ ʚʥʝʰʥʝʡ ʚʘʣʠʜʘʮʠʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʢʫʣʴʪʫʨʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ. ɺ-ʪʨʝʪʴʠʭ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʜʝʪʩʢʦʛʦ ʨʠʩʫʥʢʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʥʝ ʧʦʣʫʯʠʣʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʚʘʣʠʜʘʮʠʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ: ʨʘʟʨʘʙʦʪʢʘ 

ʛʠʙʨʠʜʥʳʭ ʥʝʡʨʦ-ʩʠʤʚʦʣʠʯʝʩʢʠʭ ʘʨʭʠʪʝʢʪʫʨ, ʩʦʚʤʝʱʘʶʱʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʟʚʣʝʯʝʥʠʝ 

ʧʨʠʟʥʘʢʦʚ ʩ ʧʨʘʚʠʣʦʚʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ; ʩʦʟʜʘʥʠʝ ʦʪʢʨʳʪʳʭ 

ʜʘʪʘʩʝʪʦʚ ʜʝʪʩʢʠʭ ʨʠʩʫʥʢʦʚ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʤʝʪʢʦʡ ʠ ʫʯʸʪʦʤ 

ʚʦʟʨʘʩʪʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʥʦʨʤ; ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʦʙʲʷʩʥʠʤʦʛʦ ʀʀ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʜʘʯʘʤ 

ʨʠʩʫʥʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʯʝʩʢʠʭ ʨʘʤʦʢ ʜʣʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʠ ʜʝʪʝʡ. ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴʩʷ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʡ ʩʧʝʮʠʘʣʠʩʪʘ, ʘ ʥʝ ʝʛʦ ʟʘʤʝʥʳ. 
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ʏɽʃʆɺɽʏɽʉʂʀʁ ʈɽʉʋʈʉ ʂɸʂ ʆʉʅʆɺɸ ʉʀʉʊɽʄʓ ʋʉʊʆʁʏʀɺʆʉʊʀ 

ʄɽɼʀʎʀʅʉʂʆʁ ʆʈɻɸʅʀɿɸʎʀʀ ɺ ʉʆɺʈɽʄɽʅʅʓʍ ʋʉʃʆɺʀʗʍ 

 
 

ɸʤʠʨʦʚ ɼʘʥʠʷʨ ɹʦʨʘʤʙʘʝʚʠʯ 

ɼʦʢʪʦʨʘʥʪ DBA 

ɸʣʤʘʪʳ ʄʝʥʝʜʞʤʝʥʪ ʋʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʫʧʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ 

ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʨʝʜʫʢʮʠʦʥʠʩʪʩʢʠʭ ʧʘʨʘʜʠʛʤ, ʚ ʢʦʪʦʨʳʭ ʚʥʠʤʘʥʠʝ ʢ 

ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʠ ʤʘʢʩʠʤʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʤʝʩʪʠʣʦʩʴ ʧʦʩʨʝʜʩʪʚʦʤ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨ, ʢʦʜʝʢʩʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ ʚ ʩʪʦʨʦʥʫ ʚʩʝ ʙʦʣʴʰʝʛʦ ʚʥʠʤʘʥʠʷ ʢ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʕʪʦʪ ʧʫʪʴ ʠʤʝʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚʣʠʷʶʱʠʝ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʥʘ ʵʪʠʢʦ-ʮʝʥʥʦʩʪʥʦʝ ʠʟʤʝʨʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʘ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘ ʦʙʱʠʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ, ʚʩʝ ʙʦʣʝʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʡ 

ʥʘ ʧʦʠʩʢʝ ʫʩʣʦʚʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ. ʌʘʢʪʠʯʝʩʢʠ, ʪʝʢʫʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʦʪʥʦʰʝʥʠʡ ʦʨʛʘʥʠʟʘʮʠʷ-ʧʦʣʴʟʦʚʘʪʝʣʴ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʧʨʦʮʝʩʩ 

ʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʤʝʥʴʰʠʤ ʚʥʠʤʘʥʠʝʤ ʢ çʛʫʤʘʥʠʟʘʮʠʠè ʫʩʣʫʛʠ, ʧʣʶʩ 

ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʣʴʛʦʪʳ ʜʣʷ ʛʨʘʞʜʘʥ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʦʷʚʣʝʥʠʷ ʙʦʣʝʝ 

ʬʦʨʤʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʩʠʩʪʝʤʝ ʤʝʥʝʜʞʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʝʩʫʨʩ, ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʭʨʘʥʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʏʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʥʝʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʦʙʱʝʩʪʚʝʥʥʦʝ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʣʴʟʘ, ʢʦʪʦʨʳʝ ʩʠʩʪʝʤʘ 

ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ, ʚʦʟʤʦʞʥʦ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʚʢʣʘʜʘʤʠ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʆʥʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʟʥʘʥʠʡ, ʥʘʚʳʢʦʚ ʠ ʤʦʪʠʚʘʮʠʠ ʣʠʮ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʦʢʘʟʘʥʠʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ [1]. ʇʦʤʠʤʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʪʘʢʞʝ ʚʘʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘʜʣʝʞʘʱʝʝ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʨʦʧʘʛʘʥʜʠʩʪʦʚ ʟʜʦʨʦʚʴʷ ʠ 

ʣʠʮ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʭʦʜ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʭʘ ʩʠʩʪʝʤʳ. ʀʟ-ʟʘ ʠʭ ʦʯʝʚʠʜʥʳʭ ʠ ʚʘʞʥʳʭ 

ʨʘʟʣʠʯʠʡ ʢʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʠ ʫʧʨʘʚʣʷʣʩʷ ʠʥʘʯʝ, ʯʝʤ 

ʬʠʟʠʯʝʩʢʠʡ ʢʘʧʠʪʘʣ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʠʩʪʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʛʣʦʙʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʦʙʱʠʭ ʧʨʦʙʣʝʤ ʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʜʨʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʙʩʫʞʜʘʪʴʩʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʚʢʣʶʯʘʶʪ ʨʘʟʤʝʨ, ʩʦʩʪʘʚ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʜʨʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚʦʧʨʦʩʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, ʤʠʛʨʘʮʠʶ ʨʘʙʦʪʥʠʢʦʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʝ ʠ ʩʦʮʠʘʣʴʥʦ-

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʬʘʢʪʦʨʳ.  

ʈʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʘʭ, ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠ ʩʦʩʪʘʚʝ ʢʘʜʨʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʢʨʫʛʘ ʚʳʟʳʚʘʶʪ 

ʩʝʨʴʝʟʥʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ. ʅʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʠʤʝʶʱʠʭʩʷ ʚ 

ʩʪʨʘʥʝ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʧʦʩʦʙʥʦʩʪʠ ʵʪʦʡ ʩʪʨʘʥʳ ʦʙʝʩʧʝʯʠʪʴ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ 

ʠ ʧʨʦʚʝʜʝʥʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚ. ʌʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʧʨʦʩʘ ʥʘ 

ʫʩʣʫʛʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʝ, ʚʢʣʶʯʘʶʪ ʢʫʣʴʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦ-

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ [2].  
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ʇʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ï ʝʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʚʦʧʨʦʩ. ʂʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʢʘʜʨʦʚʳʡ ʧʝʨʩʦʥʘʣ 

ʫʯʠʪʳʚʘʣ ʩʦʩʪʘʚ ʢʘʜʨʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʘʢ ʢʘʪʝʛʦʨʠʡ ʥʘʚʳʢʦʚ, ʪʘʢ ʠ ʫʨʦʚʥʝʡ 

ʧʦʜʛʦʪʦʚʢʠ. ʊʨʝʙʫʶʪʩʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʨʘʙʦʯʘʷ ʩʠʣʘ ʦʩʚʝʜʦʤʣʝʥʘ ʠ ʛʦʪʦʚʘ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʥʘʩʪʦʷʱʠʝ ʠ ʙʫʜʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʳ [3]. ɼʣʷ ʣʶʙʦʡ ʫʩʧʝʰʥʦʡ 

ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʠ ʢʦʤʧʝʪʝʥʪʥʘʷ 

ʨʘʙʦʯʘʷ ʩʠʣʘ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʣʦʙʘʣʴʥʳʭ ʩʠʩʪʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦʣʝʟʥʦ ʠ ʚʘʞʥʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʢʪʦʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʍʦʪʷ ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʮʝʩʩ 

ʧʦʩʪʨʦʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʘʥʳ, 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʪʝʥʜʝʥʮʠʠ. ʊʨʠ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚʢʣʶʯʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʠ ʮʝʣʠ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ.  

ɺ ʧʦʧʳʪʢʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʚ ʦʙʣʘʩʪʠ 

ʣʶʜʩʢʠʭ ʨʝʩʫʨʩʦʚ. ɸʫʪʩʦʨʩʠʥʛ ʫʩʣʫʛ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ ʚ ʧʝʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʄʥʦʛʠʝ 

ʢʘʜʨʦʚʳʝ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ʩʝʢʪʦʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʪʘʢʞʝ ʚʢʣʶʯʘʶʪ ʧʦʧʳʪʢʠ 

ʧʦʚʳʩʠʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ. ʉʪʨʘʪʝʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʩʣʫʛ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʩʪʨʘʪʝʛʠʡ ʚʢʣʶʯʘʶʪ ʚʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʠʥʘʥʩʦʚʦʡ 

ʟʘʱʠʪʳ, ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʛʨʫʧʧʳ ʠ ʫʩʣʫʛʠ ʧʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ [4]. 

ʆʜʥʦʡ ʠʟ ʮʝʣʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʢʘʜʨʘʤ ʜʦʣʞʥʦ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʤʝʨ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ ʩʚʦʠʭ ʩʪʨʘʥʘʭ.  

ʏʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʚ ʩʠʩʪʝʤʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʢʪʦʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʪʘʢʞʝ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ. ʂʘʯʝʩʪʚʦ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʪʝʭʥʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʠ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʝ ʢʘʯʝʩʪʚʦ. ʊʝʭʥʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʟʜʝʡʩʪʚʠʶ, ʢʦʪʦʨʦʝ 

ʠʤʝʶʱʠʝʩʷ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ʉʦʮʠʦʢʫʣʴʪʫʨʥʦʝ ʢʘʯʝʩʪʚʦ ʠʟʤʝʨʷʝʪ ʩʪʝʧʝʥʴ ʧʨʠʝʤʣʝʤʦʩʪʠ ʫʩʣʫʛ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʦʞʠʜʘʥʠʷ ʧʘʮʠʝʥʪʦʚ.  

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʢʘʜʨʘʤ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʦ ʤʥʦʛʠʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʚ ʩʚʦʠʭ ʧʦʧʳʪʢʘʭ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʛʨʘʞʜʘʥʘʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʚʢʣʶʯʘʶʪ ʙʶʜʞʝʪʳ, ʦʪʩʫʪʩʪʚʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʮʝʥʥʦʩʪʷʤʠ ʨʘʟʣʠʯʥʳʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʫʨʦʚʝʥʴ ʥʝʚʳʭʦʜʦʚ ʥʘ ʨʘʙʦʪʫ, ʚʳʩʦʢʫʶ ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ ʠ ʥʠʟʢʠʡ 

ʤʦʨʘʣʴʥʳʡ ʜʫʭ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ.  

ɺ ʨʘʤʢʘʭ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʢʪʦʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʢʪʨʘ ʧʦʩʪʘʚʱʠʢʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʠ ʣʫʯʰʘʷ 

ʢʦʦʨʜʠʥʘʮʠʷ ʫʩʣʫʛ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ. 

ʇʦʩʢʦʣʴʢʫ ʚʩʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʢʘʟʳʚʘʝʪʩʷ ʣʶʜʴʤʠ, ʵʬʬʝʢʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʣʶʜʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʙʫʜʝʪ ʠʛʨʘʪʴ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʩʧʝʭʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʝʢʪʦʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [5].  

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʥʝʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʠʥʠʮʠʘʪʠʚʳ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʦʢʘʟʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ 

ʙʦʣʴʥʠʮ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʚʩʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʣʶʜʴʤʠ, ʧʦʵʪʦʤʫ 

ʫʧʨʘʚʣʝʥʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʧʨʘʚʣʝʥʠʝʤ ʣʶʜʴʤʠ; ʠʤʝʥʥʦ 

ʟʜʝʩʴ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʢʘʜʨʘʤ ʜʦʣʞʥʳ ʚʥʝʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʢʣʘʜ.  

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʧʝʨʩʦʥʘʣʫ ʧʦʥʠʤʘʶʪ ʚʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʧʦʟʚʦʣʠʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʰʘʪʴ ʩʚʦʠ ʟʘʜʘʯʠ. ʆʥʠ ʧʦʥʠʤʘʶʪ, ʢʘʢ ʩʦʦʙʱʝʩʪʚʘ ʧʨʘʢʪʠʢʦʚ ʤʦʛʫʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚʦʢʨʫʛ ʦʙʱʠʭ ʮʝʣʝʡ ʠ ʠʥʪʝʨʝʩʦʚ, ʘ ʪʘʢʞʝ ʚʘʞʥʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʭ ʩ ʮʝʣʷʤʠ ʠ 

ʠʥʪʝʨʝʩʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʋʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʚʥʝʩʪʠ ʛʣʦʙʘʣʠʟʘʮʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚʘʞʥʦ, ʯʪʦʙʳ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʢʘʜʨʘʤ ʧʨʠʚʣʝʢʘʣʠʩʴ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ 
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ʧʣʘʥʠʨʦʚʘʥʠʶ ʥʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʘ ʥʝ ʧʨʦʩʪʦ ʟʘʥʠʤʘʣʠ ʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʫʨʦʚʥʠ. ɸʢʪʠʚʥʦ ʫʯʘʩʪʚʫʷ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ, ʦʥʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ 

ʧʦʜʥʷʪʠʝ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʥʘʜʣʝʞʘʱʝʝ ʨʝʰʝʥʠʝ ʢʘʜʨʦʚʳʭ ʚʦʧʨʦʩʦʚ [6].  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ ʢʘʜʨʘʤ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝ 

ʪʦʣʴʢʦ ʦ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, ʥʦ ʠ ʦʙʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʚʢʣʶʯʘʷ ʩʪʨʘʪʝʛʠʶ, ʬʠʥʘʥʩʳ, ʦʧʝʨʘʮʠʠ ʠ ʪ. ʜ. ʕʪʘ ʧʦʪʨʝʙʥʦʩʪʴ ʧʦʚʣʠʷʝʪ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʢ 

ʦʙʫʯʝʥʠʶ, ʘ ʪʘʢʞʝ ʥʘ ʚʦʟʤʦʞʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʤʝʪʴ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʵʪʠʭ ʜʨʫʛʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ.  

ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʫʧʨʘʚʣʝʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʳ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʩ ʛʣʦʙʘʣʴʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʠ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ ʠ ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʤʦʞʝʪ ʠ ʜʦʣʞʥʦ 

ʠʛʨʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʠ ʩʝʢʪʦʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

ʈʷʜ ʘʚʪʦʨʦʚ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʣʠ ʧʦʜʭʦʜʳ ʢ ʠʟʤʝʨʝʥʠʶ ʩʠʩʪʝʤ ʋʏʈ ʩ çʚʳʩʦʢʦʡ 

ʧʨʠʚʝʨʞʝʥʥʦʩʪʴʶè ʠʣʠ çʚʳʩʦʢʦʡ ʚʦʚʣʝʯʝʥʥʦʩʪʴʶè, ʢʦʪʦʨʳʝ ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʥʘʟʳʚʘʝʤ 

çʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠè ʩʠʩʪʝʤʘʤʠ ʋʏʈ. ʆʥʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʨʘʢʪʠʢʠ ʋʏʈ, ʦʙʨʘʟʫʶʱʠʝ 

ʧʝʨʝʢʨʳʚʘʶʱʫʶʩʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʨʘʢʪʠʢ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʠʚʝʜʫʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʠ ʧʨʘʢʪʠʢʠ 

ʋʏʈ ʚʣʠʷʶʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʫʣʫʯʰʘʷ ʟʥʘʥʠʷ/ʥʘʚʳʢʠ ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʤ ʩʚʦʙʦʜʫ ʜʝʡʩʪʚʠʡ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʚʳʛʦʜʳ ʠʟ ʵʪʠʭ ʥʘʚʳʢʦʚ ʠ 

ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʫʥʢʪʘʭ, ʚʢʣʶʯʝʥʥʳʭ 

ʚ ʧʨʘʢʪʠʢʫ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʢʘʢ çʚʳʩʦʢʘʷ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴè ʠʣʠ çʚʳʩʦʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴè, ʦʙʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ, ʘ ʵʤʧʠʨʠʯʝʩʢʘʷ ʨʘʙʦʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ 

ʧʨʘʢʪʠʢʘʭ ʋʏʈ, ʩʚʷʟʘʥʥʳʭ ʩ:  

¶ ʆʮʝʥʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ/ʫʧʨʘʚʣʝʥʠʝ  

¶ ʇʦʜʛʦʪʦʚʢʘ  

¶ ɼʝʮʝʥʪʨʘʣʠʟʘʮʠʷ  

¶ ʄʝʭʘʥʠʟʤʳ ʫʯʘʩʪʠʷ  

¶ ʂʦʤʘʥʜʥʳʝ ʩʪʨʫʢʪʫʨʳ  

¶ ɻʘʨʘʥʪʠʠ ʟʘʥʷʪʦʩʪʠ  

¶ ʂʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʥʘʙʦʨ/ʦʪʙʦʨ)  

¶ ʂʦʤʧʝʥʩʘʮʠʷ  

ʆʮʝʥʢʘ/ʫʧʨʘʚʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʨʦʣʝʡ ʠ ʮʝʣʝʡ 

ʦʪʜʝʣʴʥʳʭ ʣʠʮ ʚ ʨʘʙʦʪʝ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ, ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʨʘʟʚʠʪʠʠ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʦʙ ʠʭ 

ʮʝʥʥʦʩʪʠ ʠ ʚʘʞʥʦʩʪʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʙʦʣʴʥʠʮʝ ʧʝʨʩʦʥʘʣ, ʢʦʪʦʨʳʡ ʯʝʪʢʦ ʧʦʥʠʤʘʝʪ ʩʚʦʠ 

ʨʦʣʠ ʠ ʮʝʣʠ ʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ 

ʬʫʥʢʮʠʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʣʫʯʰʠʡ ʫʭʦʜ ʟʘ ʧʘʮʠʝʥʪʘʤʠ, ʯʪʦ 

ʚʣʠʷʝʪ ʥʘ ʩʤʝʨʪʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ [5, ʉ. 36]. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʛʠʩʪʨʘʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ 

ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʦʚ (ʩ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ), ʠʣʠ ʢ 

ʤʝʜʩʝʩʪʨʘʤ, ʥʘʙʣʶʜʘʶʱʠʤ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʚ ʦʪʜʝʣʝʥʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʨʝʘʛʠʨʫʶʱʠʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʦʙʱʘʶʱʝʤʫʩʷ ʧʨʠ ʩʤʝʥʝ ʩʤʝʥʳ, ʯʪʦʙʳ ʧʨʠʙʳʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʯʝʪʢʦ ʧʦʥʠʤʘʝʪ ʩʠʪʫʘʮʠʶ 

ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ (ʧʣʦʭʠʝ ʧʨʦʮʝʩʩʳ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʧʣʦʭʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʤʦʛʫʪ ʥʘʧʨʷʤʫʶ ʧʨʠʚʝʩʪʠ ʢ ʩʤʝʨʪʠ ʧʘʮʠʝʥʪʦʚ).  

ɸʥʘʣʦʛʠʯʥʳʝ ʘʨʛʫʤʝʥʪʳ ʧʨʠʤʝʥʠʤʳ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʪʦʛʦ, ʢʘʢ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʦ ʩʦ ʩʤʝʨʪʥʦʩʪʴʶ ʧʘʮʠʝʥʪʦʚ. ʎʝʣʴʶ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʩʦʪʨʫʜʥʠʢʘʤ ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʠʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺ ʪʦʡ ʤʝʨʝ, ʚ ʢʘʢʦʡ ʙʦʣʴʥʠʮʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ ʚʩʝʭ ʛʨʫʧʧ ʧʝʨʩʦʥʘʣʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʭʦʜʘ ʟʘ ʧʘʮʠʝʥʪʘʤʠ (ʙʫʜʴ ʪʦ ʪʝ, ʢʪʦ ʫʙʠʨʘʝʪ ʚ 

ʧʘʣʘʪʘʭ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʠʣʠ ʪʝ, ʢʪʦ ʧʨʦʚʦʜʠʪ ʥʝʦʪʣʦʞʥʫʶ 
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ʭʠʨʫʨʛʠʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤʠ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ), ʵʬʬʝʢʪʠʚʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʜʘʩʪ ʠʤ ʥʘʚʳʢʠ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʫʭʦʜʘ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ 

ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ.  

ɺʘʞʥʦʩʪʴ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʟ-ʟʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʤʝʥ ʟʥʘʥʠʷʤʠ ʠ ʧʦʥʠʤʘʥʠʝʤ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʥʷʪʠʝ ʧʨʘʚʠʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʦʰʠʙʦʢ ʠ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʙʫʯʝʥʠʝ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʦʙʱʝʥʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʙʨʠʛʘʜ ʩʢʦʨʦʡ ʧʦʤʦʱʠ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʚʨʘʯʝʡ, ʤʝʜʩʝʩʪʝʨ ʠ ʪʝʭʥʠʢʦʚ [3, ʉ. 151]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʜʘ ʧʝʨʩʦʥʘʣ 

ʙʦʣʴʥʠʮʳ ʨʘʙʦʪʘʝʪ ʚ ʢʦʤʘʥʜʝ, ʦʥ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʤʦʞʝʪ ʠ ʟʘʭʦʯʝʪ ʧʦʜʝʣʠʪʴʩʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʥʝʷʚʥʳʝ ʟʥʘʥʠʷ. ʆʥʠ ʣʫʯʰʝ ʩʧʦʩʦʙʥʳ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʝʦʜʥʦʟʥʘʯʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʫʶʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʙʣʘʛʦʜʘʨʷ ʠʭ ʦʙʫʯʝʥʠʶ, 

ʫʯʘʩʪʠʶ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʠ ʩʦʚʤʝʩʪʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʨʘʙʦʪʦʡ ʚ ʢʦʤʘʥʜʝ.  

ɼʨʫʛʠʤ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʋʏʈ ʷʚʣʷʝʪʩʷ ʚʦʚʣʝʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ, ʢʦʪʦʨʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʧʳʪʢʘʤ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʥʘʡʪʠ ʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. ʕʪʦ çʧʨʦʮʝʩʩ ʫʯʘʩʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʨʘʙʦʪʥʠʢʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʦʱʨʝʥʠʝ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤʫ ʫʩʧʝʭʫè.  

ɼʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʪʴ 

ʥʘ ʩʚʦʶ ʨʘʙʦʪʫ ð ʵʪʦ ʜʚʝ ʩʪʨʘʪʝʛʠʠ ʧʦʦʱʨʝʥʠʷ ʫʯʘʩʪʠʷ ʧʝʨʩʦʥʘʣʘ. ʋʯʝʥʳʝ ʠʟ-ʟʘ ʨʫʙʝʞʘ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʠʤʝʝʪ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʣʠʮ ʠ ʦʨʛʘʥʠʟʘʮʠʡ; ʩʦʪʨʫʜʥʠʢʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʟʘʧʘʩ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʳʪʘ ʠ ʥʘʚʳʢʦʚ), ʢʦʪʦʨʳʝ ʦʥʠ ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʦʥʠ ʤʦʛʫʪ ʣʫʯʰʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʫʶʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʙʣʘʛʦʜʘʨʷ ʠʭ ʦʙʫʯʝʥʠʶ, ʫʯʘʩʪʠʶ ʚ ʧʨʠʥʷʪʠʠ 

ʨʝʰʝʥʠʡ ʠ ʩʦʚʤʝʩʪʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʨʘʙʦʪʦʡ ʚ ʢʦʤʘʥʜʝ [5, 37].  

ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ, ʩʦʦʙʱʘʶʱʠʝ ʦ ʙʦʣʝʝ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ, ʩʦʦʙʱʘʶʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʯʝʪʢʦʩʪʠ ʩʚʦʠʭ 

ʨʦʣʝʡ, ʣʦʷʣʴʥʦʩʪʠ, ʥʦʚʘʪʦʨʩʪʚʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʢʦʣʣʝʛʘʤʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩ 

ʢʘʯʝʩʪʚʦʤ ʫʭʦʜʘ ʟʘ ʧʘʮʠʝʥʪʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʙʦʣʴʥʠʮʘʭ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʜʦʙʥʳʝ ʘʩʧʝʢʪʳ. ʊʘʢʞʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʥʘʷ ʘʚʪʦʥʦʤʠʷ ʠ 

ʩʚʦʙʦʜʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʤʝʜʩʝʩʪʨʦʡ ʠ ʚʨʘʯʦʤ ʚʤʝʩʪʝ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ [7].  

ʅʘʢʦʥʝʮ, ʛʘʨʘʥʪʠʷ ʟʘʥʷʪʦʩʪʠ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʧʦʩʦʙʥʦʡ ʫʩʠʣʠʪʴ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʩʦʭʨʘʥʝʥʠʝ ʥʘʚʳʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ ʠ ʘʪʪʝʩʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʫʶ ʢʦʤʘʥʜʥʫʶ ʨʘʙʦʪʫ, ʥʝ ʥʘʨʫʰʘʷ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʦʪʥʦʰʝʥʠʡ. ɺ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ 

ʫʯʝʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʩʦʢʨʘʱʝʥʠʝ 

ʨʘʙʦʯʝʡ ʩʠʣʳ ʦʩʦʙʝʥʥʦ ʧʘʛʫʙʥʳ ʚ ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʷʭ ʩʬʝʨʳ ʫʩʣʫʛ, ʪʘʢʠʭ ʢʘʢ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʛʘʨʘʥʪʠʷ ʟʘʥʷʪʦʩʪʠ ʩʚʷʟʘʥʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʨʘʙʦʪʦʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʩʚʷʟʘʥ ʩ ʫʜʝʨʞʘʥʠʝʤ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴʶ ʧʘʮʠʝʥʪʦʚ ʠ 

ʢʘʯʝʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʚʩʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʣʶʜʴʤʠ ʠ ʣʶʜʷʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʭʘ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʪʨʝʙʫʝʪʩʷ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʚʦʧʨʦʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺʦ ʤʥʦʛʠʭ 

ʩʠʩʪʝʤʘʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʜʘʣʴʥʝʡʰʠʝ ʠʥʠʮʠʘʪʠʚʳ ʚ ʦʙʣʘʩʪʠ ʣʶʜʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʫʶ ʧʦʣʠʪʠʢʫ ʠ 

ʧʨʘʢʪʠʢʫ ʚ ʦʙʣʘʩʪʠ ʣʶʜʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʝʩʫʪ ʧʦʣʴʟʫ ʣʶʜʷʤ ʚʦ ʚʩʝʤ ʤʠʨʝ 

 

 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ ɸʂɸɼɽʄʀʂ                                                                       ̄  1 (311) 2026 ʛ. 

 

83 
 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

 1. ʉʫʨʦʚʢʠʥ ʅ.ɺ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʢʘʢ ʠʥʥʦʚʘʮʠʷ // ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ. ï 

2015. ï ˉ 3. ï ʉ. 22-27.  

 2. ʍʘʨʨʠʥʛʪʦʥ ɼʞ., ʕʩʩʝʣʠʥʛ ʂ.ʉ., ʅʠʤ-ʚʝʛʝʥ ʍʘʨʤ ɺʘʥ. ʆʧʪʠʤʠʟʘʮʠʷ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʦʚ. 

ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ, ʘʥʘʣʠʟ, ʫʧʨʘʚʣʝʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʠ. ð ʉʇʙ.: ɸʟʙʫʢʘ, 2012. ï 320 ʩ.  

 3. ɼʦʣʞʝʥʢʦ ʈ. ɸ. ʀʥʥʦʚʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ // ɺʝʩʪʥʠʢ 

ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2013. - ˉ 1(99). ï ʉ. 149-152  

 4. ʐʫʨʫʧʦʚʘ ʈ. ɺ. // ʉʦʮʠʦʣʦʛʠʷ ʤʝʜʠʮʠʥʳ: ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ: ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ / ʇʦʜ ʨʝʜ. ɸ. ɺ. 

ʈʝʰʝʪʥʠʢʦʚʘ. ï ʄ., 2016 ï ʉ. 188 -191.  

 5. ɽʬʠʤʝʥʢʦ ʉ. ɸ., ɿʘʡʮʝʚʘ ʅ. ɺ. ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ: 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ // ʉʦʮʠʦʣʦʛʠʷ ʤʝʜʠʮʠʥʳ. ï 2012 ˉ2(21). ï ʉ. 35-38  

 6. ʂʘʩʫʤʦʚʘ ʄ.ʂ., ʉʪʫʧʠʥ ʄ.ɻ., ʐʧʠʣʝʚ ɼ.ʀ., ʗʥʯʝʥʢʦ ɺ.ʄ., ʄʯʝʜʣʠʜʟʝ ʊ.ʐ. 

ɺʥʫʪʨʠʬʠʨʤʝʥʥʘʷ ʘʪʪʝʩʪʘʮʠʷ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ 

ʤʦʪʠʚʘʮʠʠ ʚʨʘʯʝʡ-ʩʪʦʤʘʪʦʣʦʛʦʚ // ʀʥʩʪʠʪʫʪ ʉʪʦʤʘʪʦʣʦʛʠʠ. ï 2015. ï ˉ3(68). ï ʉ. 6-8  

 7. ʂʘʩʫʤʦʚʘ ʄ.ʂ., ʉʪʫʧʠʥ ʄ.ɻ., ʐʧʠʣʝʚ ɼ.ʀ., ʗʥʯʝʥʢʦ ɺ.ʄ., ʄʯʝʜʣʠʜʟʝ ʊ.ʐ. ʋʧʨʘʚʣʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʝʨʩʦʥʘʣʘ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. // ʆʨʛʘʥʠʟʘʮʠʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ. ï 

2015. - ˉ 4. ï ʉ. 1-5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ ɸʂɸɼɽʄʀʂ                                                                       ̄  1 (311) 2026 ʛ. 

 

84 
 

 

 ʓנʂʈɽɸʊʀɺʊɯ ʀʅɼʋʉʊʈʀʗ ʉɸʃɸʉʓʅɼɸ רʉʊɸʅ ʈɽʉʇʋɹʃʀʂɸʉʓʅʓפɸɿɸפ

ʄɽʄʃɽʂɽʊʊɯʂ ʉɸʗʉɸʊʓ: ʍɸʃʓפɸʈɸʃʓפ ʊᴄɾɯʈʀɹɽ ɾᴄʅɽ ɼɸʄʋɼʓר 

 ʄʆɼɽʃɯ פʃʊʊʓױ

 

 

Ϸʞʽʤʭʘʥ ɻϮʣʥʘʟ 

ɸʣʤʘʪʳ, ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

 

ɸשʜʘʪʧʘ 

ʄʘץʘʣʘ ʙʽʣʽʤ ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʜʘʤʫʳ, ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʞᴅʥʝ ʟʠʷʪʢʝʨʣʽʢ 

ʢʘʧʠʪʘʣʜʳש ʨᴇʣʽʥʽש ʘʨʪʫʳ ʞʘסʜʘʡʳʥʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ 

ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ. ɿʝʨʪʪʝʫʜʝ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ 

ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ ץʘʨʘʩʪʳʨʳʣʳʧ, 

ʘʪʘʣסʘʥ ʩʝʢʪʦʨʜʳ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫʜʽש ʭʘʣʳץʘʨʘʣʳץ ʪᴅʩʽʣʜʝʨʽ, ʩʦʥʜʘʡ-ʘץ ᴆʟʙʝʢʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ ʤʝʥ ʂʦʨʝʷ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʪᴅʞʽʨʠʙʝʩʽ ʪʘʣʜʘʥʘʜʳ. 

ʉʘʣʳʩʪʳʨʤʘʣʳ-ץײץʳץʪʳץ, ʞװʡʝʣʽʢ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʞᴅʥʝ ʬʦʨʤʘʣʴʜʳ-ʟʘשʜʳץ ʟʝʨʪʪʝʫ 

ᴅʜʽʩʪʝʨʽʥʽש ʥʝʛʽʟʽʥʜʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ 

ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥʳץ שʘʟʽʨʛʽ ʞʘʡ-ʢװʡʽʥʝ ʙʘסʘ ʙʝʨʽʣʽʧ, ʦʥʳ ʽʩʢʝ ʘʩʳʨʫʜʘסʳ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨ 

ʘʥʳץʪʘʣʜʳ. ʆʣʘʨʜʳץ שʘʪʘʨʳʥʜʘ ʥʦʨʤʘʪʠʚʪʽʢ-ץײץʳץʪʳץ ʨʝʪʪʝʫʜʽש ʙʳʪʳʨʘץשʳʣʳסʳ, 

ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʚʝʜʦʤʩʪʚʦʘʨʘʣʳװ ץʡʣʝʩʪʽʨʫʜʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ, ץʘʨʞʳʣʳץ 

 ʡʝʩʽʥ ʦʜʘʥ ᴅʨʽװʘʫ ʞסʦʨץ ʪʘʨʳʥץʳץײץ ʰʝʢʪʝʫʣʽʣʽʛʽ ʞᴅʥʝ ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ שʦʣʜʘʫ ʪʝʪʽʢʪʝʨʽʥʽץ

ʞʝʪʽʣʜʽʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʙʘʨ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ץײץʳץʪʳץ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ, ʵʢʦʥʦʤʠʢʘʣʳץ, ʠʥʬʨʘײץʨʳʣʳʤʜʳץ 

ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ʪʝʪʽʢʪʝʨʜʽש ᴇʟʘʨʘ ʳץʧʘʣʜʘʩʪʳסʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥ ʞʝʪʽʣʜʽʨʫʜʽש ʘʚʪʦʨʣʳץ ʤʦʜʝʣʽ 

ᴅʟʽʨʣʝʥʜʽ. ʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳש ʪʠʽʤʜʽ ʜʘʤʫʳ ʢʨʝʘʪʠʚʪʽ ʢᴅʩʽʧʢʝʨʣʽʢʪʽ ץʦʣʜʘʫʜʳ, ʘʜʘʤʠ 

ʢʘʧʠʪʘʣʜʳ ʜʘʤʳʪʫʜʳ, ʮʠʬʨʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʞʝʪʽʣʜʽʨʫʜʽ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ 

ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫʜʳש ʪײʪʘʩ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʞʘסʜʘʡʳʥʜʘ סʘʥʘ ʤװʤʢʽʥ ʝʢʝʥʜʽʛʽ ʞᴇʥʽʥʜʝ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʣʜʳ. 

ɿʝʨʪʪʝʫʜʽס שʳʣʳʤʠ ʞʘשʘʣʳסʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ 

ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥ ץײץʳץʪʘʥʫ, ʩʘʷʩʘʪʪʘʥʫ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫ 

 ʳסʦʣʜʘʥʳʩʪʘפ .ʳʜʘʥ ʪʘʣʜʘʫʳʥʜʘ ʞʘʪʳʨסʨײʪ ץʳʩʳʥʜʘ ʢʝʰʝʥʜʽ ʧᴅʥʘʨʘʣʳסʪʦ שʳʣʳʤʜʘʨʳʥʳס

ʟʝʨʪʪʝʫʣʝʨʜʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ʞײʤʳʩʪʘ ʢʨʝʘʪʠʚʪʽ ʩʝʢʪʦʨʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ ץʳʟʤʝʪʽʥʝ סʘʥʘ 

ʝʤʝʩ, ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫʜʽש ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʪʝʪʽʢʪʝʨʽʥʝ, ʥʦʨʤʘʪʠʚʪʽʢ-ץײץʳץʪʳץ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʽʣʫʽʥʝ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ ʤʝʥ ʢʨʝʘʪʠʚʪʽ ʵʢʦʥʦʤʠʢʘ ʩʫʙʲʝʢʪʽʣʝʨʽʥʽש ᴇʟʘʨʘ ʽʩ-

 .ʘʥסʠʤʳʣʳʥʘ ʙʘʩʳʤ ʥʘʟʘʨ ʘʫʜʘʨʳʣץ

ʂʽʨʽʩʧʝ 

ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʤᴅʜʝʥʠʝʪ, ᴇʥʝʨ, ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, 

ʠʥʥʦʚʘʮʠʷʣʘʨ ʞᴅʥʝ ʢᴅʩʽʧʢʝʨʣʽʢʪʽ ʙʽʨʽʢʪʽʨʝʪʽʥ ᴅʣʝʤʜʽʢ ʵʢʦʥʦʤʠʢʘʥʳש ʝש ʩʝʨʧʽʥʜʽ ʜʘʤʳʧ ʢʝʣʝ 

ʞʘʪץʘʥ ʩʝʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. פʦסʘʤʥʳש ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳ ʤʝʥ ʙʽʣʽʤ 

ʵʢʦʥʦʤʠʢʘʩʳʥʘ ʢᴇʰʫ ʞʘסʜʘʡʳʥʜʘ ʘʜʘʤʥʳש ʰʳסʘʨʤʘʰʳʣʳץ ᴅʣʝʫʝʪʽ, ʟʠʷʪʢʝʨʣʽʢ ʢʘʧʠʪʘʣʳ ʞᴅʥʝ 

ʢʨʝʘʪʠʚʪʽ ץʳʟʤʝʪ ʥᴅʪʠʞʝʣʝʨʽ ʪײʨʘץʪʳ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʫʜʽש ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʝʨʜʽש ʭʘʣʳץʘʨʘʣʳץ 

ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʽש ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʳʥʘ ʘʡʥʘʣʫʜʘ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʢʨʝʘʪʠʚʪʽ 

ʠʥʜʫʩʪʨʠʷʣʘʨʜʳ ʜʘʤʳʪʫ ʤᴅʜʝʥʠ ʩʘʷʩʘʪʪʳײץ שʨʘʤʜʘʩ ʙᴇʣʽʛʽ סʘʥʘ ʝʤʝʩ, ʪʠʽʤʜʽ ʥʦʨʤʘʪʠʚʪʽʢ-

 ʦʣʜʘʫ ʠʥʩʪʠʪʫʪʪʘʨʳʥ ʞᴅʥʝ ʟʘʤʘʥʘʫʠ ʨʝʪʪʝʫ ʪʝʪʽʢʪʝʨʽʥץ ʘʥסʙʘʟʘʥʳ, ʤʘʤʘʥʜʘʥʜʳʨʳʣ ץʪʳץʳץײץ

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ ʜʝʨʙʝʩ ʦʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ שʘʨʫʜʳץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʪʽʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץ

ᴄʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ײʣʪʪʳץ ʵʢʦʥʦʤʠʢʘʣʳץ ʩʘʷʩʘʪ ʞװʡʝʩʽʥʝ ʪʠʽʤʜʽ 

ʝʥʛʽʟʝ ʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʝʨʜʽש ʵʢʦʥʦʤʠʢʘʥʳ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫ, ʞʘשʘ ʞײʤʳʩ ʦʨʳʥʜʘʨʳʥ ײץʨʫ, 

ʰʘסʳʥ ʞᴅʥʝ ʦʨʪʘ ʢᴅʩʽʧʢʝʨʣʽʢʪʽ ʜʘʤʳʪʫ, ʵʢʩʧʦʨʪʪʳץ ᴅʣʝʫʝʪʪʽ ʘʨʪʪʳʨʫ ʞᴅʥʝ ײʣʪʪʳץ ʙʨʝʥʜʪʽ 

ʥʳסʘʡʪʫ ʙʘסʳʪʪʘʨʳʥʜʘ ʝʣʝʫʣʽ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ױʣʳʙʨʠʪʘʥʠʷ, ʂʦʨʝʷ 

ʈʝʩʧʫʙʣʠʢʘʩʳ, ʉʠʥʛʘʧʫʨ, ʌʠʥʣʷʥʜʠʷ ʞᴅʥʝ ɽʫʨʦʧʘʣʳץ ʆʜʘץʪʳש ʙʽʨץʘʪʘʨ ʤʝʤʣʝʢʝʪʪʝʨʽ 
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ʢʨʝʘʪʠʚʪʽ ʵʢʦʥʦʤʠʢʘʥʳ ײʟʘץ ʤʝʨʟʽʤʜʽ ʜʘʤʫʜʳש ʩʪʨʘʪʝʛʠʷʣʳץ ʨʝʩʫʨʩʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʧ, 

ʰʳסʘʨʤʘʰʳʣʳץ ʢᴅʩʽʧʢʝʨʣʽʢʪʽ ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫʜʳ, ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽ ץʦʨסʘʫʜʳ, ʮʠʬʨʣʳץ 

ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʜʘʤʳʪʫʜʳ ʞᴅʥʝ ץʦʣʘʡʣʳ ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʦʨʪʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝץ

 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʜʘ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳץʘʟʘפ

ʙʘʩʳʤ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. ʉʦסשʳ ʞʳʣʜʘʨʳ ʢʨʝʘʪʠʚʪʽ ʩʝʢʪʦʨʜʳ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʘʥʜʳʨʫסʘ, ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫʜʳש ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʪʝʪʽʢʪʝʨʽʥ 

 ,ʘ ʞᴅʥʝ ʤᴅʜʝʥʠʝʪ, ᴇʥʝʨ, ʜʠʟʘʡʥסʽʩʪʽʢʪʝʨʜʽ ʜʘʤʳʪʫשʽʨʣʽʢ ʢʨʝʘʪʠʚʪʽ ʢʝשʘ, ᴇסʘʣʳʧʪʘʩʪʳʨʫץ

ʮʠʬʨʣʳץ ʢʦʥʪʝʥʪ, ʢʠʥʝʤʘʪʦʛʨʘʬʠʷ, ʩᴅʫʣʝʪ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʵʢʦʥʦʤʠʢʘʥʳש ᴇʟʛʝ ʜʝ 

ʙʘסʳʪʪʘʨʳʥʜʘסʳ ʢᴅʩʽʧʢʝʨʣʽʢ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʳʥʪʘʣʘʥʜʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʟʘשʥʘʤʘʣʳץ ʞᴅʥʝ 

 ʘʣʳʧʪʘʩʪʳʨʫץ ʘʪʘʨ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳץ ʘʙʳʣʜʘʥʜʳ. ʉʦʥʳʤʝʥץ ʰʘʨʘʣʘʨ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ

 ,ʳסʳʣʳץשʙʳʪʳʨʘ שʨʝʪʪʝʫʜʽ ץʪʳץʳץײץ-ʞᴅʥʝ ʥʦʨʤʘʪʠʚʪʽʢ ץʘʥ ʞʦסʪʘʣץʘʷ ץʜʝʨʽʩʽ ʪʦʣʳװ

ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ ᴇʢʽʣʝʪʪʽʢʪʝʨʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟ װʡʣʝʩʪʽʨʽʣʫʽ, ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ 

ʩʫʙʲʝʢʪʽʣʝʨʽʥʽץ שʘʨʞʳʣʳץ ץʦʣʜʘʫ ײץʨʘʣʜʘʨʳʥʘ ץʦʣʞʝʪʽʤʜʽʣʽʛʽʥʽש ʰʝʢʪʝʫʣʽʣʽʛʽ ʞᴅʥʝ 

ʤʝʤʣʝʢʝʪʪʽʢ ʰʘʨʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫʜʳש ʢʝʰʝʥʜʽ ʞװʡʝʩʽʥʽש ʙʦʣʤʘʫʳ ʩʠʷץʪʳ ʞװʡʝʣʽ 

ʤᴅʩʝʣʝʣʝʨʤʝʥ ץʘʪʘʨ ʞװʨʫʜʝ. 

ʂʨʝʘʪʠʚʪʽ ʵʢʦʥʦʤʠʢʘʥʳ ʜʘʤʳʪʫ ʤᴅʩʝʣʝʣʝʨʽʥʝ סʳʣʳʤʠ ץʘʫʳʤʜʘʩʪʳץʪʳץ שʳʟʳסʫʰʳʣʳסʳ 

ʘʨʪʳʧ ʢʝʣʝ ʞʘʪץʘʥʳʤʝʥ, ʟʝʨʪʪʝʫʣʝʨʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʥʝʛʽʟʽʥʝʥ ʢʨʝʘʪʠʚʪʽ ʩʝʢʪʦʨʜʳש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʙʘסʳʪʪʘʣסʘʥ. ɸʣ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ, ץײץʳץʪʳץ 

ʨʝʪʪʝʫ ʞᴅʥʝ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳש ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ ʤᴅʩʝʣʝʣʝʨʽ, ᴅʩʽʨʝʩʝ 

 .ʛʝʡʜʝ ʟʝʨʪʪʝʣʤʝʛʝʥשʘʪʳʩʪʳ, ʞʝʪʢʽʣʽʢʪʽ ʜʝץ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʘץʘʟʘפ

ʆʩʳʣʘʡʰʘ, ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳש ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʜʳש ʩʪʨʘʪʝʛʠʷʣʳץ 

ʬʘʢʪʦʨʳ ʨʝʪʽʥʜʝʛʽ ʤʘשʳʟʳʥʳש ʘʨʪʫʳ ʤʝʥ ʦʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤʝʤʣʝʢʝʪʪʽʢ 

ʨʝʪʪʝʫ ʪʝʪʽʢʪʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʘʨʘʩʳʥʜʘ סʳʣʳʤʠ ץʘʡʰʳʣʳץ ץʘʣʳʧʪʘʩʳʧ ʦʪʳʨ. 

ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫʜʽ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥʳײ שʣʪʪʳץ ʤʦʜʝʣʽʥ ʙʘסʘʣʘʫʜʳ ʞᴅʥʝ ʦʥʳ ʞʝʪʽʣʜʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ סʳʣʳʤʠ 

ʥʝʛʽʟʜʝʣʛʝʥ ײʩʳʥʳʩʪʘʨ ᴅʟʽʨʣʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʆʩʳ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ ʟʝʨʜʝʣʝʫ ʥʝʛʽʟʽʥʜʝ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥ ʢʝʰʝʥʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ 

ʦʩʳ ʩʘʣʘʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫʜʳײ שʣʪʪʳץ ʞװʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫʜʽש ʘʚʪʦʨʣʳץ ʤʦʜʝʣʽʥ ᴅʟʽʨʣʝʫ. 

 :ʳʥʜʘʣʜʳץʰʽʥ ʤʳʥʘʜʘʡ ʤʽʥʜʝʪʪʝʨ ʘʡװ ʦʣ ʞʝʪʢʽʟʫץ ʘץʩʘʪץʘʥ ʤʘסʦʡʳʣפ

¶ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥ ʘʰʫ; 

¶ ʢʨʝʘʪʠʚʪʽ ʵʢʦʥʦʤʠʢʘʥʳ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫʜʽש ʭʘʣʳץʘʨʘʣʳץ ʤʦʜʝʣʴʜʝʨʽʥ ʟʝʨʪʪʝʫ; 

 שʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥʳסʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ ¶

 ;ʡʽʥ ʪʘʣʜʘʫװʘʟʽʨʛʽ ʞʘʡ-ʢץ

¶ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ʽʩʢʝ ʘʩʳʨʫʜʘסʳ ץײץʳץʪʳײ ,ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʞᴅʥʝ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʘʥʳץʪʘʫ; 

¶ ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫʜʳײ שʣʪʪʳץ 
ʤʦʜʝʣʽʥ ʞʝʪʽʣʜʽʨʫ ʞᴇʥʽʥʜʝ ײʩʳʥʳʩʪʘʨ ᴅʟʽʨʣʝʫ. 

ɿʝʨʪʪʝʫ ʦʙʲʝʢʪʽʩʽ ï פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ 

ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʽʩʢʝ ʘʩʳʨʫ ʙʘʨʳʩʳʥʜʘ ʪʫʳʥʜʘʡʪʳʥ ץʦסʘʤʜʳץ 

 .ʘʪʳʥʘʩʪʘʨץ

ɿʝʨʪʪʝʫ ʧᴅʥʽ ï ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫʜʽץײץ שʳץʪʳץ, 

 ץʘʨʘʣʳץʭʘʣʳ שʦʣʜʘʥʫʜʳץ ʪʝʪʽʢʪʝʨʽ, ʦʣʘʨʜʳ ץʞᴅʥʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ

ʪᴅʞʽʨʠʙʝʩʽ ʞᴅʥʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʞʘסʜʘʡʳʥʜʘ ʙʝʡʽʤʜʝʫ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳ. 

 ʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʛʝ ʰʦʣʫנ .1

ʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ʟʝʨʪʪʝʫ ץʘʟʽʨʛʽ סʳʣʳʤʠ 

ᴅʜʝʙʠʝʪʪʝʨʜʝ ʙʘʨסʘʥ ʩʘʡʳʥ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʫʜʘ. ɹײʣ, ʝש ʘʣʜʳʤʝʥ, ʢʨʝʘʪʠʚʪʽ ʵʢʦʥʦʤʠʢʘʥʳש 

ʤʝʤʣʝʢʝʪʪʝʨʜʽש ʦʨʥʳץʪʳ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝʛʽ ʨᴇʣʽʥʽש 

ʘʨʪʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ סײʳʤʳʥ סʳʣʳʤʠ ʪײʨסʳʜʘʥ 

ʪװʩʽʥʜʽʨʫʜʝ ʝʣʝʫʣʽ ᴇʟʛʝʨʽʩʪʝʨ ʦʨʳʥ ʘʣʜʳ: ʙʘʩʪʘʧץʳʜʘ ʦʣ ʪʝʢ ʤᴅʜʝʥʠ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ 

 ,ʘסʨʫײץ ʛʽʥʜʝ ʟʠʷʪʢʝʨʣʽʢ ʢʘʧʠʪʘʣʜʳװʘʨʘʩʪʳʨʳʣʩʘ, ʙץ ʳ ʨʝʪʽʥʜʝסʞʠʳʥʪʳ שʨʣʝʨʽʥʽװʳʟʤʝʪ ʪץ
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ʢʦʤʤʝʨʮʠʷʣʘʥʜʳʨʫסʘ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʵʢʦʥʦʤʠʢʘʥʳש ʜʝʨʙʝʩ ʩʝʢʪʦʨʳ ʨʝʪʽʥʜʝ 

ʪʘʥʳʣʘʜʳ. 

ʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳס שʳʣʳʤʠ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʜʘʤʳʪʫסʘ ʝʣʝʫʣʽ װʣʝʩ ץʦʩץʘʥ 

 ʙʽʨʽ ï ʈʠʯʘʨʜ ʌʣʦʨʠʜʘ  (Richard Florida). ʆʣ çʢʨʝʘʪʠʚʪʽ ʪʘʧè (creative class) שʘʣʳʤʜʘʨʜʳס

ʪʝʦʨʠʷʩʳʥ ײʩʳʥʳʧ, ʤʝʤʣʝʢʝʪʪʝʨ ʤʝʥ ᴇשʽʨʣʝʨʜʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʞʦסʘʨʳ ʰʳסʘʨʤʘʰʳʣʳץ 

ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʣʝʫʝʪʢʝ ʠʝ ʘʜʘʤʠ ʢʘʧʠʪʘʣʜʳ ʪʘʨʪʫ, ʩʘץʪʘʫ ʞᴅʥʝ ʜʘʤʳʪʫ ץʘʙʽʣʝʪʽʥʝ ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʜʽ. נʘʣʳʤʥʳש ʧʽʢʽʨʽʥʰʝ, ʰʳסʘʨʤʘʰʳʣʳץ ʢᴅʩʽʧ 

ʠʝʣʝʨʽʥʽש ʰʦסʳʨʣʘʥʫʳ ʘʫʤʘץʪʘʨʜʳש ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʨʝʘʪʠʚʪʽ ʵʢʦʥʦʤʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽ 

ʏʘʨʣʴʟ ʃʵʥʜʨʠʜʽש (Charles Landry) ʝשʙʝʢʪʝʨʽʥʜʝ ʦʜʘʥ ᴅʨʽ ʜʘʤʳʪʳʣʜʳ. ʆʣ ײʩʳʥסʘʥ çʢʨʝʘʪʠʚʪʽ 

 ʞʝʢʝʣʝʛʝʥ שʞʳʨʳʤʜʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ, ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪ ʤᴅʜʝʥʠʝʪ ʩʘʣʘʩʳʥʳײʘʣʘè ʪץ

ʙʘסʳʪʪʘʨʳʥ ץʘʨʞʳʣʘʡ ץʦʣʜʘʫʤʝʥ סʘʥʘ ʰʝʢʪʝʣʤʝʡ, ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ, ʢᴅʩʽʧʢʝʨʣʽʢ ʙʝʣʩʝʥʜʽʣʽʢʪʽ 

ʞᴅʥʝ ʤᴅʜʝʥʠ ᴅʨʪװʨʣʽʣʽʢʪʽ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ ץʦʣʘʡʣʳ ץʘʣʘʣʳץ ʦʨʪʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʙʘסʳʪʪʘʣʫʳ ʪʠʽʩ. 

ʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʣʘʨʜʳש ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʜʘʤʫʳ ʤᴅʩʝʣʝʣʝʨʽ ɼʵʚʠʜ 

ʍʝʟʤʦʥʜʘʣʰʪʳש (David Hesmondhalgh) ʝשʙʝʢʪʝʨʽʥʜʝ ʞʘʥ-ʞʘץʪʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɸʚʪʦʨ 

ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʤʝʤʣʝʢʝʪ, ʙʠʟʥʝʩ, ʤᴅʜʝʥʠ ײʡʳʤʜʘʨ ʞᴅʥʝ ץʦסʘʤ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ʽʩ-

 ʡʝʩʽ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʡ ʦʪʳʨʳʧ, ʤᴅʜʝʥʠ ᴇʥʽʤʜʽ ʢʦʤʤʝʨʮʠʷʣʘʥʜʳʨʫ ʤʝʥװʨʜʝʣʽ ʞװʢ שʠʤʳʣʜʳץ

 ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʪʠʽʤʜʽ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫ ʪʝʪʽʢʪʝʨʽʥץ ʛʝʨʽʤʽʥשʪʝ שʜʜʝʣʝʨʜʽװʤ ץʘʤʜʳסʦץ

 .ʳʥ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽסʳʟʜʳʣʳשʤʘ שʘʣʳʧʪʘʩʪʳʨʫʜʳץ

ʍʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ ʞʫʨʥʘʣʜʘʨʜʘ ʞʘʨʠʷʣʘʥסʘʥ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʟʝʨʪʪʝʫʣʝʨ ʢʨʝʘʪʠʚʪʽ 

ʠʥʜʫʩʪʨʠʷʣʘʨʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫʜʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫʜʳש 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʪʝʪʽʢʪʝʨʽʥ, ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳ, ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽ ץײץʳץʪʳץ 

ʨʝʪʪʝʫʜʽ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʵʢʦʞװʡʝʣʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʟʝʨʪʪʝʫʛʝ ץʘʨʘʡ סʳʣʳʤʠ 

 ץʣ ʨʝʪʪʝ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ʚʝʜʦʤʩʪʚʦʘʨʘʣʳײʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹץʘʫʳʩ שʪʳץʫʰʳʣʳסʳʟʳץ

 ʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝץ ʧʣʘʪʬʦʨʤʘʣʘʨʜʳ ץʡʣʝʩʪʽʨʫ, ʢʨʝʘʪʠʚʪʽ ʢʣʘʩʪʝʨʣʝʨʜʽ ʜʘʤʳʪʫ, ʮʠʬʨʣʳװ

ʰʳסʘʨʤʘʰʳʣʳץ ʢᴅʩʽʧʢʝʨʣʽʢ ʩʫʙʲʝʢʪʽʣʝʨʽʥ ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ ʪʝʪʽʢʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ 

ʤᴅʩʝʣʝʣʝʨʽʥʝ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ. 

ʂʨʝʘʪʠʚʪʽ ʵʢʦʥʦʤʠʢʘ ʞᴇʥʽʥʜʝʛʽ ʟʘʤʘʥʘʫʠ סʳʣʳʤʠ ʥʝʛʽʟʜʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʭʘʣʳץʘʨʘʣʳץ 

 ʪʳץʙʘʷʥʜʘʤʘʣʘʨʳʥʜʘ ʤᴅʜʝʥʠʝʪ ʦʨʥʳ ץʪʘʣʜʘʤʘʣʳ שʦʩʪʳ. ʖʅɽʉʂʆ-ʥʳץ ʣʝʩװ ʡʳʤʜʘʨ ʜʘ ʝʣʝʫʣʽײ

ʜʘʤʫʜʳש ʩʪʨʘʪʝʛʠʷʣʳץ ʨʝʩʫʨʩʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʳʧ, ʦʥʳש ᴅʣʝʫʤʝʪʪʽʢ ʠʥʪʝʛʨʘʮʠʷʥʳ 

 ʘסʪʘʫץʨʣʽʣʽʢʪʽ ʩʘװʘ ʞᴅʥʝ ʤᴅʜʝʥʠ ᴅʨʪסᴇʩʫʜʽ ʳʥʪʘʣʘʥʜʳʨʫ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ, ʵʢʦʥʦʤʠʢʘʣʳץ

ʳץʧʘʣ ʝʪʝʪʽʥʽ ʘʪʘʧ ᴇʪʽʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ײʡʳʤ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ɹʽʨʽʢʢʝʥ ױʣʪʪʘʨ 

 ʨʘʤʜʘʩײץ ʳʟʜʳשʤʘ שʩʘʪʪʘʨʳʥ ʽʩʢʝ ʘʩʳʨʫʜʳץʪʳ ʜʘʤʫ ʤʘץʨʘײʘ ʜʝʡʽʥʛʽ ʊסʞʳʣ 2030 שʡʳʤʳʥʳױ

ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ʙʘסʘʣʘʡʜʳ. 

ʐʝʪʝʣʜʽʢ סʳʣʳʤʠ ʝשʙʝʢʪʝʨʜʽש ʝʜᴅʫʽʨ ʢᴇʣʝʤʽʥʝ ץʘʨʘʤʘʩʪʘʥ, ʦʪʘʥʜʳס ץʳʣʳʤʠ 

ᴅʜʝʙʠʝʪʪʝʨʜʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ 

ʩʘʷʩʘʪʳ ʤᴅʩʝʣʝʣʝʨʽ ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʜʝ ʟʝʨʪʪʝʣʤʝʛʝʥ. ɾʘʨʠʷʣʘʥʳʤʜʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ 

ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʣʘʨʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ ᴅʣʝʫʝʪʽʥʝ, ʤᴅʜʝʥʠ ʢᴅʩʽʧʢʝʨʣʽʢʪʽ ʜʘʤʳʪʫסʘ ʥʝʤʝʩʝ 

ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫʜʳש ʞʝʢʝʣʝʛʝʥ ʙʘסʳʪʪʘʨʳʥ ʪʘʣʜʘʫסʘ ʘʨʥʘʣסʘʥ. ɸʣ ײʣʪʪʳץ ʜʘʤʫ ʤʦʜʝʣʽʥ 

 ʘʨʘʩʪʳʨʘʪʳʥ ʟʝʨʪʪʝʫʣʝʨ ʽʩץ ʳʜʘʥ ʢʝʰʝʥʜʽסʨײʞᴅʥʝ ʩʘʷʩʠ ʪ ץʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳ ,ץʪʳץʳץײץ

ʞװʟʽʥʜʝ ʞʦץʪʳץ שʘʩʳ. 

 .ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ שʪʘʨʳʥʳץʳʣʳץʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʙʽʨʥʝʰʝ ʟʝʨʪʪʝʫ ʦʣנ

ɹʽʨʽʥʰʽʜʝʥ, ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫʜʽש ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʩʽʥ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳײ שʣʪʪʳץ ʞʘסʜʘʡʳʥʘ ʙʝʡʽʤʜʝʫ ʪʝʪʽʢʪʝʨʽ ʞʝʪʢʽʣʽʢʪʽ ʟʝʨʪʪʝʣʤʝʛʝʥ. ɽʢʽʥʰʽʜʝʥ, 

ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫʜʳש ʙʽʨʳסשʘʡ 

 ʢʨʝʘʪʠʚʪʽ ʢᴅʩʽʧʢʝʨʣʽʢ ,שʰʽʥʰʽʜʝʥ, ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨʜʳת .ʘʥסʘʣʳʧʪʘʩʧʘץ ʣrʳʤʠ ʪᴅʩʽʣʽס

ʩʫʙʲʝʢʪʽʣʝʨʽʥʽש, ʙʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʳש ʞᴅʥʝ ʘʟʘʤʘʪʪʳץ ץʦסʘʤ ʠʥʩʪʠʪʫʪʪʘʨʳʥʳש ʦʩʳ 

ʩʘʣʘʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ʽʩʢʝ ʘʩʳʨʫʜʘסʳ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣ ʤᴅʩʝʣʝʣʝʨʽ ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʜʝ 

ʟʝʨʪʪʝʣʤʝʛʝʥ. 
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ʆʩʳʣʘʡʰʘ, סʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʛʝ ʞװʨʛʽʟʽʣʛʝʥ ʰʦʣʫ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥ ץʘʟʽʨʛʽ ʭʘʣʳץʘʨʘʣʳװ ץʨʜʽʩʪʝʨ ʤʝʥ 

 .ʘʞʝʪʪʽʛʽʥ ʨʘʩʪʘʡʜʳץ ʜʘʤʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫ ץʣʪʪʳײ

2. ʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ 

2.1. ʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪ סײʳʤʳʥʘ ץʘʪʳʩʪʳ 

 ʵʚʦʣʶʮʠʷʩʳ שʘʨʘʩʪʘʨʜʳץʳʣʳʤʠ ʢᴇʟס

ᴄʣʝʤʜʽʢ ʵʢʦʥʦʤʠʢʘʥʳץ שʘʟʽʨʛʽ ʜʘʤʫ ʢʝʟʝשʽ ץʦסʘʤʜʳװ ץʜʝʨʽʩʪʝʨʜʽ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫʜʝʛʽ 

ʤʝʤʣʝʢʝʪʪʽש ʨᴇʣʽʥʽש ᴇʟʛʝʨʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɽʛʝʨ ʠʥʜʫʩʪʨʠʷʣʳץ ʜᴅʫʽʨʜʝ ʤʝʤʣʝʢʝʪʪʽʢ 

ʩʘʷʩʘʪʪʳש ʥʝʛʽʟʛʽ ʥʘʟʘʨʳ ʜᴅʩʪװʨʣʽ ᴇʥʜʽʨʽʩ ʩʘʣʘʣʘʨʳʥ ץʦʣʜʘʫסʘ ʙʘסʳʪʪʘʣʩʘ, ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘ 

ʞʘסʜʘʡʳʥʜʘ ʙʘʩʳʤʜʳץ ʙʽʨʪʽʥʜʝʧ ʘʜʘʤʠ ʢʘʧʠʪʘʣʜʳ, ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ ʞᴅʥʝ ץʦסʘʤʥʳש ʟʠʷʪʢʝʨʣʽʢ 

ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫסʘ ʘʫʳʩʫʜʘ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʵʢʦʥʦʤʠʢʘʥʳש ʞʝʢʝ ʙʽʨ 

ʩʘʣʘʩʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʨʥʳץʪʳ ʜʘʤʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ, ʝʣʜʽש ʙᴅʩʝʢʝʛʝ 

 ץʘʡʪʘʪʳʥ ʩʪʨʘʪʝʛʠʷʣʳסʤᴅʜʝʥʠ ʙʽʨʝʛʝʡʣʽʢʪʽ ʥʳ ץʣʪʪʳײ ʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥ ʞᴅʥʝץ

ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫ ʦʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

 ,ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ ,ץʪʳץʳץײץ ʳʤʳסײ ʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ çʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪèנ

ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʪʝʪʽʢʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ץʦסʘʤʜʳץ ʤʘשʳʟʳ ʙʘʨ 

ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽש ʤʘץʩʘʪʪʳ ץʳʟʤʝʪʽ ʨʝʪʽʥʜʝ ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

 שʘʤʥʳסʦץ ʳʣʳʤʜʘʨʳʥʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪ ʤʝʤʣʝʢʝʪ ʧʝʥס ʪʘʥʫ ʞᴅʥʝ ʩʘʷʩʘʪʪʘʥʫץʳץײפ

ʩʪʨʘʪʝʛʠʷʣʳץ ʜʘʤʫ ʤʘץʩʘʪʪʘʨʳʥʘ ץʦʣ ʞʝʪʢʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʠʣʽʢ ʦʨʛʘʥʜʘʨʳ 

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ ʡʝʩʽ ʨʝʪʽʥʜʝװʘʙʳʣʜʘʡʪʳʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʰʝʰʽʤʜʝʨ ʞץ

ʉʦסשʳ ʞʳʣʜʘʨʳ ʰʝʪʝʣʜʽʢ סʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ çʢʨʝʘʪʠʚʪʽ ʵʢʦʥʦʤʠʢʘʥʳ ʜʘʤʳʪʫ 

ʩʘʷʩʘʪʳè (creative economy policy) סײʳʤʳ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽ. ɹײʣ סײʳʤ ʟʠʷʪʢʝʨʣʽʢ 

ᴇʥʽʤʜʽ ᴇʥʜʽʨʫ, ʪʘʨʘʪʫ ʞᴅʥʝ ʢʦʤʤʝʨʮʠʷʣʘʥʜʳʨʫ װʰʽʥ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʞʘʩʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʤʝʤʣʝʢʝʪʪʽʢ ʰʘʨʘʣʘʨʜʳש ʞʠʳʥʪʳסʳʥ ץʘʤʪʠʜʳ. ʄײʥʜʘʡ ʪᴅʩʽʣ ʜᴅʩʪװʨʣʽ ʤᴅʜʝʥʠ ʩʘʷʩʘʪʪʘʥ 

ʤʝʤʣʝʢʝʪʪʽש ʠʥʥʦʚʘʮʠʷʣʳץ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ץʳʟʤʝʪʪʽ ʳʥʪʘʣʘʥʜʳʨʫʜʘסʳ ʨᴇʣʽʥ ʢʝשʽʨʝʢ 

ʪװʩʽʥʫʛʝ ʢᴇʰʫʜʽ ʢᴇʨʩʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ סʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ 

ʩʘʷʩʘʪʪʳש ʤʘʟʤײʥʳʥʘ ץʘʪʳʩʪʳ ʙʽʨʳסשʘʡ ʢᴇʟץʘʨʘʩ ץʘʣʳʧʪʘʩʧʘסʘʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. ɹʽʨץʘʪʘʨ 

ʟʝʨʪʪʝʫʰʽʣʝʨ ʦʥʳ ʤʝʤʣʝʢʝʪʪʽש ʤᴅʜʝʥʠ ʩʘʷʩʘʪʳʥʳײץ שʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʩʘ, ʝʥʜʽ 

ʙʽʨʝʫʣʝʨʽ ʠʥʥʦʚʘʮʠʷʣʳץ ʩʘʷʩʘʪʪʳש ʵʣʝʤʝʥʪʽ ʨʝʪʽʥʜʝ ʙʘסʘʣʘʡʜʳ. ɸʣ װʰʽʥʰʽ ʪʦʧʪʘסʳ סʘʣʳʤʜʘʨ 

ʦʥʳ ʵʢʦʥʦʤʠʢʘʣʳץ, ʤᴅʜʝʥʠ, ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʘʤʫ ʪʝʪʽʢʪʝʨʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥ 

ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫʜʳש ʜʝʨʙʝʩ ʙʘסʳʪʳ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʡʜʳ. 

ʆʩʳʣʘʡʰʘ, ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪ ץײץʳץʪʳץ, 

ʵʢʦʥʦʤʠʢʘʣʳײ ,ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ, ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳײץ ץʨʘʣʜʘʨʜʳ ʙʽʨʽʢʪʽʨʝʪʽʥ 

ʢʝʰʝʥʜʽ ʩʠʧʘʪץʘ ʠʝ ʙʦʣʘʜʳ. 

2.2. ʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳסײ שʳʤʳ ʤʝʥ ʤᴅʥʽ 

 ʘʡ ᴅʤʙʝʙʘʧסשʙʽʨʳ שʳʤʳʥʳסײ ʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ çʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷèס ʘʟʽʨʛʽפ

ʘʥʳץʪʘʤʘʩʳ ץʘʣʳʧʪʘʩʧʘסʘʥ. ɹײʣ ʰʳסʘʨʤʘʰʳʣʳץ ץʳʟʤʝʪʪʽש ʪʘʙʠסʘʪʳʥ ʞᴅʥʝ ʦʥʳש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʨᴇʣʽʥ ʪװʩʽʥʜʽʨʫʜʝʛʽ סʳʣʳʤʠ ʢᴇʟץʘʨʘʩʪʘʨʜʳש ᴅʨʪװʨʣʽʣʽʛʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨʜʳש ʙʘʩʳʤ ʢᴇʧʰʽʣʽʛʽ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳש ʥʝʛʽʟʛʽ 

ʨʝʩʫʨʩʳ ʟʠʷʪʢʝʨʣʽʢ ʢʘʧʠʪʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳʥʘ, ʘʣ ʦʥʳש ʥᴅʪʠʞʝʩʽ ʤᴅʜʝʥʠ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ 

ʵʢʦʥʦʤʠʢʘʣʳײץ ץʥʜʳʣʳץץʘ ʠʝ ᴇʥʽʤʜʝʨ ʤʝʥ ץʳʟʤʝʪʪʝʨʜʽ ʞʘʩʘʫ ʝʢʝʥʽʥʝ ʢʝʣʽʩʝʜʽ. 

çʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʣʘʨè ʪʝʨʤʠʥʽ ʘʣסʘʰ ʨʝʪ ʍʍ סʘʩʳʨʜʳש ʩʦשʳʥʜʘ ױʣʳʙʨʠʪʘʥʠʷʜʘ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ. ʆʣ ʞʝʢʝ ʰʳסʘʨʤʘʰʳʣʳץץʘ, ʢᴅʩʽʙʠ ʜʘסʜʳʣʘʨ ʤʝʥ ʪʘʣʘʥʪץʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ ʦʙʲʝʢʪʽʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ץʦʩʳʣסʘʥ ײץʥ 

 ʣ ʪᴅʩʽʣײʰʽʥ ʝʥʛʽʟʽʣʜʽ. ʂʝʡʽʥʥʝʥ ʙװ ʨʣʝʨʽʥ ʙʝʣʛʽʣʝʫװʳʟʤʝʪ ʪץ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʵʢʦʥʦʤʠʢʘʣʳץ

ʢᴇʧʪʝʛʝʥ ʤʝʤʣʝʢʝʪʪʝʨ ʤʝʥ ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨ ʪʘʨʘʧʳʥʘʥ ץʘʙʳʣʜʘʥʜʳ. ɼʝʛʝʥʤʝʥ, 

ʵʢʦʥʦʤʠʢʘʥʳש ʮʠʬʨʣʘʥʫʳ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ץʳʟʤʝʪʪʽש ʞʘשʘ ʥʳʩʘʥʜʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ 

ʙײʣ סײʳʤʥʳש ʤʘʟʤײʥʳʥʳש ʦʜʘʥ ᴅʨʽ ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʫʜʝ. 

 ,ʘ ʩᴅʫʣʝʪ, ʜʠʟʘʡʥ, ʢʠʥʦʠʥʜʫʩʪʨʠʷ, ʤʫʟʳʢʘ, ʪʝʘʪʨסʳʪʪʘ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʣʘʨץʘʟʽʨʛʽ ʫʘפ

ʙʘʩʧʘ ʽʩʽ, ʞʘʨʥʘʤʘ, ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ᴅʟʽʨʣʝʫ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨ, ʮʠʬʨʣʳץ 
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ʢʦʥʪʝʥʪ ᴇʥʜʽʨʽʩʽ, ʩᴅʥ ʠʥʜʫʩʪʨʠʷʩʳ, ץʦʣᴇʥʝʨ ᴇʥʜʽʨʽʩʽ, ʤʝʜʠʘ, ʘʥʠʤʘʮʠʷ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץץʘ, 

ʠʥʥʦʚʘʮʠʷʣʘʨסʘ ᴅʨʽ ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ᴇʟʛʝ ʜʝ ץʳʟʤʝʪ ʙʘסʳʪʪʘʨʳ ʞʘʪʘʜʳ. 

 ,ʝʤʝʩ ץʰʽʥ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫ ʪʝʢ ʵʢʦʥʦʤʠʢʘʣʳװ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟסʘ ʜʘ ʠʝ. ɽʣʜʽש ʙʘʡ ʪʘʨʠʭʠ-ʤᴅʜʝʥʠ ʤײʨʘʩʳ, ʭʘʣʳץʪʳץ ᴇʥʝʨ ʜᴅʩʪװʨʣʝʨʽ, 

ʞʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫ ᴅʣʝʫʝʪʽ ʞᴅʥʝ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳ ʤᴅʜʝʥʠʝʪ, 

ʠʥʥʦʚʘʮʠʷʣʘʨ ʞᴅʥʝ ʢᴅʩʽʧʢʝʨʣʽʢʪʽש ᴇʟʘʨʘ ʳץʧʘʣʜʘʩʫʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ײʣʪʪʳץ ʢʨʝʘʪʠʚʪʽ ʵʢʦʥʦʤʠʢʘ 

ʤʦʜʝʣʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ץʦʣʘʡʣʳ ʘʣסʳʰʘʨʪʪʘʨ ʞʘʩʘʡʜʳ. 

 ʳ ʤʝʤʣʝʢʝʪʪʽʢסʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ .2.3

ʩʘʷʩʘʪ ײץʨʘʣʜʘʨʳʥʳש ʞװʡʝʩʽ 

 ʨʘʡʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʢʨʝʘʪʠʚʪʽײץ ʥʝʛʽʟʽʥ שʨʘʣʜʘʨ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳײץ ץʪʳץʳץײפ

ʠʥʜʫʩʪʨʠʷ ʩʫʙʲʝʢʪʽʣʝʨʽʥʽץ שʳʟʤʝʪʽʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʥʦʨʤʘʪʠʚʪʽʢ-ץײץʳץʪʳץ ʰʘʨʪʪʘʨʳʥ 

ʘʡץʳʥʜʘʡʜʳ. ʆʣʘʨסʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʂʦʥʩʪʠʪʫʮʠʷʩʳ, ʟʘשʜʘʨ, ʟʘסשʘ ʪᴅʫʝʣʜʽ 

ʥʦʨʤʘʪʠʚʪʽʢ ץײץʳץʪʳץ ʘʢʪʽʣʝʨ, ʤʝʤʣʝʢʝʪʪʽʢ ʪײʞʳʨʳʤʜʘʤʘʣʘʨ, ʩʘʣʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ, ʩʦʥʜʘʡ-

ʘץ ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ ʦʙʲʝʢʪʽʣʝʨʽʥ ץʦʨסʘʫ ʪʝʪʽʢʪʝʨʽ ʞʘʪʘʜʳ. 

ʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʫʙʲʝʢʪʽʣʝʨʽʥʽץײץ שʳץʪʳץ ʤᴅʨʪʝʙʝʩʽʥ ʙʝʢʽʪʫ, ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ 

ʰʘʨʘʣʘʨʳʥ ʘʡץʳʥʜʘʫ, ʢᴅʩʽʧʢʝʨʣʽʢ ץʳʟʤʝʪʪʽ ץײץʳץʪʳץ ʨʝʪʪʝʫ, ʘʚʪʦʨʣʳץײץ ץʳץ, ʩʘʙʘץʪʘʩ 

 ʳסᴇʟʛʝ ʜʝ ʦʙʲʝʢʪʽʣʝʨʽ ʩʘʣʘʩʳʥʜʘ שʪʘʨ, ʪʘʫʘʨ ʙʝʣʛʽʣʝʨʽ ʞᴅʥʝ ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽץʳץײץ

ʟʘשʥʘʤʘʥʳ ʞʝʪʽʣʜʽʨʫ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ʎʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘ ʞʘסʜʘʡʳʥʜʘ ץײץʳץʪʳץ ʨʝʪʪʝʫ 

ʮʠʬʨʣʳץ ʢʦʥʪʝʥʪʪʽ, ʘʫʜʠʦʚʠʟʫʘʣʜʳ ᴇʥʽʤʜʝʨʜʽ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ץʳʟʤʝʪʪʽש ᴇʟʛʝ ʜʝ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘʩʘʫ ʤʝʥ ʧʘʡʜʘʣʘʥʫʜʳש ʞʘשʘ ʥʳʩʘʥʜʘʨʳʥʘ ʪײʨʘץʪʳ ʪװʨʜʝ ʙʝʡʽʤʜʝʣʽʧ ʦʪʳʨʫʳ 

 .ʘʞʝʪץ

ʀʥʩʪʠʪʫʮʠʦʥʘʣʜʳײץ ץʨʘʣʜʘʨ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳײ שʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʪײʨסʳʜʘʥ ʽʩʢʝ 

ʘʩʳʨʳʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʆʣʘʨסʘ ʦʨʪʘʣʳץ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ʘʪץʘʨʫʰʳ ʦʨʛʘʥʜʘʨʜʳש, 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ײʡʳʤʜʘʨʜʳש, ʜʘʤʫ ʠʥʩʪʠʪʫʪʪʘʨʳʥʳש, ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ סʳʣʳʤʠ 

 ʞᴅʥʝ ʢᴅʩʽʧʢʝʨʣʽʢ שʙʽʨʣʝʩʪʽʢʪʝʨʜʽ ץʘʤʜʳסʦץ ,שʪʘʨʜʳץʦʜʘ ץʘʨʤʘʰʳʣʳסʰʳ ,שʡʳʤʜʘʨʜʳײ

ʩʫʙʲʝʢʪʽʣʝʨʽʥʽץ שʳʟʤʝʪʽ ʞʘʪʘʜʳ. 

 ,ʘ ʠʝסʳʟשʤʘ ץʩʪʨʘʪʝʛʠʷʣʳ ץʪʘʩʪʳץʳʥʪʳʤʘ ץʘʨʘʣʳץʰʽʥ ʭʘʣʳװ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ᴇʡʪʢʝʥʽ ʦʣ ʠʥʚʝʩʪʠʮʠʷʣʘʨ ʪʘʨʪʫסʘ, ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫʜʳש ʦʟʳץ ʪᴅʞʽʨʠʙʝʩʽʥ ʝʥʛʽʟʫʛʝ, 

ʢʨʝʘʪʠʚʪʽ ʪʘʫʘʨʣʘʨ ʤʝʥ ץʳʟʤʝʪʪʝʨʜʽש ʵʢʩʧʦʨʪʳʥ ʢʝשʝʡʪʫʛʝ ʞᴅʥʝ ʝʣʽʤʽʟʜʽש ʭʘʣʳץʘʨʘʣʳץ ʤᴅʜʝʥʠ 

ʢʝשʽʩʪʽʢʪʝʛʽ ʙʝʜʝʣʽ ʤʝʥ ץʘʪʳʩʫʳʥ ʥʳסʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

3. ʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש 

ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʩʽ 

3.1. ʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫʜʳש ʭʘʣʳץʘʨʘʣʳץ ʪᴅʩʽʣʜʝʨʽ 

XXI סʘʩʳʨʜʘ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫ ʟʠʷʪʢʝʨʣʽʢ ʢʘʧʠʪʘʣʜʳ, ʤᴅʜʝʥʠ ᴅʨʪװʨʣʽʣʽʢʪʽ 

ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʢᴅʩʽʧʢʝʨʣʽʢʪʽ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʫʜʽש ʩʪʨʘʪʝʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʳ ʨʝʪʽʥʜʝ 

 ʙʽʨʽʥʝ שʳʪʪʘʨʳʥʳסʙʘʩʳʤ ʙʘ שʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥʳ שʘʨʘʩʪʳʨʘʪʳʥ ʢᴇʧʪʝʛʝʥ ʤʝʤʣʝʢʝʪʪʝʨʜʽץ

ʘʡʥʘʣʜʳ. ɼᴅʩʪװʨʣʽ ʵʢʦʥʦʤʠʢʘ ʩʘʣʘʣʘʨʳʥʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʟʠʷʪʢʝʨʣʽʢ 

 ʘʥ ʙʘʡʣʘʥʳʩʪʳ ʦʥʳסʘ ʥʝʛʽʟʜʝʣʝʜʽ. ʆʩʳסʘ ʞᴅʥʝ ʢʦʤʤʝʨʮʠʷʣʘʥʜʳʨʫסʳʟʤʝʪ ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘʩʘʫץ

ʜʘʤʳʪʫ ץײץʳץʪʳץ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ,ץʘʨʞʳʣʳץ ʞᴅʥʝ ʠʥʬʨʘײץʨʳʣʳʤʜʳץ ץʦʣʜʘʫ ʪʝʪʽʢʪʝʨʽʥ 

 .ʡʝʩʽʥ ʪʘʣʘʧ ʝʪʝʜʽװʘʤʪʠʪʳʥ ʢʝʰʝʥʜʽ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫ ʞץ

ɹʽʨʽʥʰʽʜʝʥ, ʤʝʤʣʝʢʝʪ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʞʦסʘʨʳ ץʦʩʳʣסʘʥ ײץʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, 

ʵʢʩʧʦʨʪʪʳץ ᴅʣʝʫʝʪʪʽ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʞʘשʘ ʞײʤʳʩ ʦʨʳʥʜʘʨʳʥ ʘʰʫסʘ ץʘʙʽʣʝʪʪʽ ʵʢʦʥʦʤʠʢʘʥʳש 

ʜʝʨʙʝʩ ʩʝʢʪʦʨʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ. ɽʢʽʥʰʽʜʝʥ, ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ ʞװʡʝʣʽ ʩʠʧʘʪץʘ ʠʝ ʙʦʣʳʧ, 

ʰʳסʘʨʤʘʰʳʣʳץ ʞʦʙʘʣʘʨʜʳ ץʘʨʞʳʣʘʥʜʳʨʫʤʝʥ סʘʥʘ ʰʝʢʪʝʣʤʝʡ, ʥʦʨʤʘʪʠʚʪʽʢ-ץײץʳץʪʳץ ʙʘʟʘʥʳ 

ʞʝʪʽʣʜʽʨʫʜʽ, ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥ ʜʘʤʳʪʫʜʳ, ʮʠʬʨʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʞᴅʥʝ 

ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ ץײץʳץʪʘʨʳʥ ץʦʨסʘʫ ʪʝʪʽʢʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫʜʽ ץʘʤʪʠʜʳ. תʰʽʥʰʽʜʝʥ, ʤʝʤʣʝʢʝʪʪʽʢ 

ʙʠʣʽʢ ʦʨʛʘʥʜʘʨʳʥʳש, ʙʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʳש, ʙʠʟʥʝʩ ײץʨʳʣʳʤʜʘʨʳʥʳש ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ 

 ʡʣʝʩʪʽʨʫװ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʚʝʜʦʤʩʪʚʦʘʨʘʣʳץ ʠʤʳʣʳʥץ-ᴇʟʘʨʘ ʽʩ שᴇʢʽʣʜʝʨʽʥʽ ץʘʫʳʤʜʘʩʪʳץ

ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʍʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʜʝ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫʜʽש ᴅʨʪװʨʣʽ 

ʤʦʜʝʣʴʜʝʨʽ ץʘʣʳʧʪʘʩץʘʥ, ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ʙʝʣʛʽʣʽ ʙʽʨ ʤʝʤʣʝʢʝʪʪʽײ שʣʪʪʳץ ʜʘʤʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. ʐʝʪʝʣʜʽʢ ʪᴅʞʽʨʠʙʝʥʽ ʟʝʨʜʝʣʝʫ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫʜʽש ʪʠʽʤʜʽ 
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 ʜʘʡʳʥʘ ʙʝʡʽʤʜʝʫסʞʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ ʘ, ʦʣʘʨʜʳסʪʘʫץʨʘʣʜʘʨʳʥ ʘʥʳײץ

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʘסʘʣʘʫסʘ ʞᴅʥʝ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫʜʳײ שʣʪʪʳץ ʤʦʜʝʣʽʥ ʞʝʪʽʣʜʽʨʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ײʩʳʥʳʩʪʘʨ ᴅʟʽʨʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

3.2. ᴆʟʙʝʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫ ʩʘʣʘʩʳʥʜʘסʳ 

ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳ 

ʉʦסשʳ ʞʳʣʜʘʨʳ ᴆʟʙʝʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ײʣʪʪʳץ ʵʢʦʥʦʤʠʢʘʥʳ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫʜʳש 

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ʞװʡʝʣʽ ʪװʨʜʝ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ. ʆʨʪʘʣʳץ ɸʟʠʷʥʳש ʢᴇʧʪʝʛʝʥ 

ʤʝʤʣʝʢʝʪʪʝʨʽʥʜʝ ʰʳסʘʨʤʘʰʳʣʳץ ʢᴅʩʽʧʢʝʨʣʽʢʪʽ ʜʘʤʳʪʫ ײʟʘץ ʫʘץʳʪ ʙʦʡʳ ʥʝʛʽʟʽʥʝʥ ʤᴅʜʝʥʠ 

ʩʘʷʩʘʪ ʰʝשʙʝʨʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ ʢʝʣʩʝ, ᴆʟʙʝʢʩʪʘʥʜʘ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʵʢʦʥʦʤʠʢʘʣʳץ 

ᴇʩʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ, ʞʘשʘ ʞײʤʳʩ ʦʨʳʥʜʘʨʳʥ ײץʨʫסʘ ʞᴅʥʝ ʝʣʜʽש ʵʢʩʧʦʨʪʪʳץ ᴅʣʝʫʝʪʽʥ 

ʘʨʪʪʳʨʫסʘ ץʘʙʽʣʝʪʪʽ ʵʢʦʥʦʤʠʢʘʥʳש ʜʝʨʙʝʩ ʩʝʢʪʦʨʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘ ʙʘʩʪʘʜʳ. 

ʂʨʝʘʪʠʚʪʽ ʩʝʢʪʦʨʜʳ ʜʘʤʳʪʫʜʳ ʨʝʪʪʝʡʪʽʥ ʥʦʨʤʘʪʠʚʪʽʢ-ץײץʳץʪʳץ ʙʘʟʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ʄʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪ ʤᴅʜʝʥʠʝʪʪʽ, ʰʳסʘʨʤʘʰʳʣʳץ ʢᴅʩʽʧʢʝʨʣʽʢʪʽ, ʮʠʬʨʣʳץ 

ʵʢʦʥʦʤʠʢʘʥʳ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ץʳʟʤʝʪʪʽ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʩʪʨʘʪʝʛʠʷʣʳײץ ץʞʘʪʪʘʨסʘ 

ʥʝʛʽʟʜʝʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ᴆʟʙʝʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʇʨʝʟʠʜʝʥʪʽʥʽש ʤᴅʜʝʥʠ ʞᴅʥʝ ʢʨʝʘʪʠʚʪʽ 

ʠʥʜʫʩʪʨʠʷʣʘʨʜʳ ʜʘʤʳʪʫסʘ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʞʘʩʘʫסʘ, ʞʘʩ ʢᴅʩʽʧʢʝʨʣʝʨʜʽ ץʦʣʜʘʫסʘ, ײʣʪʪʳץ 

 ʘסʵʢʩʧʦʨʪʳʥ ʳʥʪʘʣʘʥʜʳʨʫ שʩʝʢʪʦʨ ᴇʥʽʤʜʝʨʽʥʽ ץʘʨʤʘʰʳʣʳסʘ ʞᴅʥʝ ʰʳסʦʣᴇʥʝʨʜʽ ʜʘʤʳʪʫץ

ʙʘסʳʪʪʘʣסʘʥ ʰʝʰʽʤʜʝʨʽ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ᴆʟʙʝʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥ ʪʘʣʜʘʫ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ 

ʜʘʤʳʪʫ ʵʢʦʥʦʤʠʢʘʥʳ ʞʘסשʳʨʪʫʜʳש ʞᴅʥʝ ʘʜʘʤʠ ʢʘʧʠʪʘʣʜʳ ʥʳסʘʡʪʫʜʳײ שʟʘץ ʤʝʨʟʽʤʜʽ 

ʩʪʨʘʪʝʛʠʷʩʳʥʳש ʤʘשʳʟʜʳ ʵʣʝʤʝʥʪʽʥʝ ʘʡʥʘʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ץײפʳץʪʳץ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ 

ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳ ײʰʪʘʩʪʳʨʘʪʳʥ ʞװʨʛʽʟʽʣʽʧ ʞʘʪץʘʥ ʨʝʬʦʨʤʘʣʘʨʜʳש ʢʝʰʝʥʜʽ 

ʩʠʧʘʪʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ װʰʽʥ ʧʨʘʢʪʠʢʘʣʳץ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ᴇʟʙʝʢ ʤʦʜʝʣʽʥ ʦʜʘʥ ᴅʨʽ ʞʝʪʽʣʜʽʨʫ ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ ץײץʳץʪʘʨʳʥ ץʦʨסʘʫ ʪʝʪʽʢʪʝʨʽʥ ʢװʰʝʡʪʫʜʽ, 

ʠʥʥʦʚʘʮʠʷʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʜʘʤʳʪʫʜʳ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʙʘסʘʣʘʫʜʳש ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʽʥ ʝʥʛʽʟʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

3.3. ʂʦʨʝʷ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫ ʩʘʣʘʩʳʥʜʘסʳ 

ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳ 

ʂʦʨʝʷ ʈʝʩʧʫʙʣʠʢʘʩʳ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ײʣʪʪʳץ ʵʢʦʥʦʤʠʢʘʥʳש ʩʪʨʘʪʝʛʠʷʣʳץ 

ʩʝʢʪʦʨʳ ʨʝʪʽʥʜʝ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʝש ʪʘʙʳʩʪʳ 

 ʤᴅʜʝʥʠ שʣ ʤʝʤʣʝʢʝʪ ᴇʟʽʥʽײʽʰʽʥʜʝ ʙ שʘ ʪʘʨʠʭʠ ʢʝʟʝץʳʩפ .ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʣʛʽʣʝʨʽʥʽװ

ᴅʣʝʫʝʪʽʥ ʤʘשʳʟʜʳ ʵʢʦʥʦʤʠʢʘʣʳץ ʨʝʩʫʨʩץʘ ʘʡʥʘʣʜʳʨʳʧ, ʢʨʝʘʪʠʚʪʽ ᴇʥʽʤʜʝʨ ʵʢʩʧʦʨʪʳʥʳש 

ʪײʨʘץʪʳ ᴇʩʫʽʥʝ, ʭʘʣʳץʘʨʘʣʳץ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʢʪʽש ʘʨʪʫʳʥʘ ʞᴅʥʝ ײʣʪʪʳץ ʤᴅʜʝʥʠ ʙʨʝʥʜʪʽש 

ʥʳסʘʶʳʥʘ ץʦʣ ʞʝʪʢʽʟʜʽ.  

ʆשʪװʩʪʽʢ ʂʦʨʝʷ ʤʦʜʝʣʽʥʽש ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛʽ ï ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫסʘ 

ʩʪʨʘʪʝʛʠʷʣʳץ ʪײʨסʳʜʘʥ ץʘʨʘʫʳʥʜʘ. ʄʝʤʣʝʢʝʪ ʰʳסʘʨʤʘʰʳʣʳץ ʩʝʢʪʦʨʜʳ ʤᴅʜʝʥʠʝʪʪʽש ʜʝʨʙʝʩ 

ʩʘʣʘʩʳ ʨʝʪʽʥʜʝ סʘʥʘ ʝʤʝʩ, ʞʦסʘʨʳ ץʦʩʳʣסʘʥ ײץʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ, ʘʜʘʤʠ ʢʘʧʠʪʘʣʜʳ ʜʘʤʳʪʫʜʳ 

ʞᴅʥʝ ʝʣʜʽש ᴅʣʝʤʜʽʢ ʥʘʨʳץʪʘסʳ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ײʣʪʪʳץ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʞװʡʝʥʽש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ. ʄײʥʜʘʡ ʪᴅʩʽʣ ʢʨʝʘʪʠʚʪʽ 

ʠʥʜʫʩʪʨʠʷʣʘʨʜʳ ʝʣʜʽש ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʳʥʳש ʞʘʣʧʳײʣʪʪʳץ ʩʪʨʘʪʝʛʠʷʩʳʥʘ ʪʠʽʤʜʽ 

ʳץʧʘʣʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

 .ʽʣ ʙᴇʣʽʥʝʜʽשʛʝʡʜʝ ʽʣʛʝʨʽʣʝʪʫʛʝ ʝʨʝʢʰʝ ʢᴇשʜʝ ץʘʨʘʣʳץʤᴅʜʝʥʠ ᴇʥʽʤʜʽ ʭʘʣʳ ץʣʪʪʳױ

ɸʫʜʠʦʚʠʟʫʘʣʜʳ ᴇʥʽʤʜʝʨʜʽש, ʤʫʟʳʢʘ ʠʥʜʫʩʪʨʠʷʩʳʥʳש, ʢʠʥʝʤʘʪʦʛʨʘʬʠʷʥʳש, ʘʥʠʤʘʮʠʷʥʳש ʞᴅʥʝ 

ʮʠʬʨʣʳץ ʢʦʥʪʝʥʪʪʽש ʵʢʩʧʦʨʪʳʥ ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ ʤᴅʜʝʥʠ ʜʠʧʣʦʤʘʪʠʷʥʳש ʪʠʽʤʜʽ ײץʨʘʣʳʥʘ 

ʘʡʥʘʣסʘʥ çʂʦʨʝʡ ʪʦʣץʳʥʳè (Hallyu) ʬʝʥʦʤʝʥʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ. ʉʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ 

ʂʦʨʝʷ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʩʳ ʵʢʩʧʦʨʪʪʳץ ʢʽʨʽʩʪʝʨʜʽש ʤʘשʳʟʜʳ ʢᴇʟʽʥʝ ʞᴅʥʝ 

ʤʝʤʣʝʢʝʪʪʽש ʭʘʣʳץʘʨʘʣʳץ ʙʝʜʝʣʽʥ ʥʳסʘʡʪʫʜʳש ʪʠʽʤʜʽ ײץʨʘʣʳʥʘ ʘʡʥʘʣʜʳ. 

ʂʦʨʝʷ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʪᴅʞʽʨʠʙʝʩʽ, ʝש ʘʣʜʳʤʝʥ, ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳ ʩʪʨʘʪʝʛʠʷʣʳץ 

ʞʦʩʧʘʨʣʘʫ, ʮʠʬʨʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʜʘʤʳʪʫ, ʠʥʥʦʚʘʮʠʷʣʳץ ʢᴅʩʽʧʢʝʨʣʽʢʪʽ ץʦʣʜʘʫ ʪʝʪʽʢʪʝʨʽʥ 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ʳʩʳʥʘʥסʨײʘʫ ʪסʦʨץ ʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽ ʪʠʽʤʜʽץ

 ʤʝʨʟʽʤʜʽ ץʟʘײ ʘʪʘʨ ʘʜʘʤʠ ʢʘʧʠʪʘʣʜʳץ ʪʫʜʳʨʘʜʳ. ʉʦʥʳʤʝʥ ץʫʰʳʣʳסʳʟʳץ ʰʽʥ ʝʨʝʢʰʝװ
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ʤʝʤʣʝʢʝʪʪʽʢ ʠʥʚʝʩʪʠʮʠʷʣʘʫ ʞᴅʥʝ ʚʝʜʦʤʩʪʚʦʘʨʘʣʳץ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣʜʳ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫ 

ʪᴅʞʽʨʠʙʝʩʽ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥʳש ʤʘשʳʟʜʳ ʥʝʛʽʟʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʙʘסʘʣʘʫ 

ʢʨʠʪʝʨʠʡʣʝʨʽ 
 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ᴆʟʙʝʢʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ 
ʂʦʨʝʷ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ʅʦʨʤʘʪʠʚʪʽʢ-

 ʙʘʟʘ ץʪʳץʳץײץ

ʄᴅʜʝʥʠʝʪ, ʟʠʷʪʢʝʨʣʽʢ 

ʤʝʥʰʽʢ ʞᴅʥʝ ʢᴅʩʽʧʢʝʨʣʽʢ 

ʪʫʨʘʣʳ ʟʘשʥʘʤʘ; 

ʢʨʝʘʪʠʚʪʽ 

ʠʥʜʫʩʪʨʠʷʣʘʨʜʳ 

ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ 

ʰʘʨʘʣʘʨʳ ץʘʙʳʣʜʘʥסʘʥ, 

ʘʨʥʘʡʳ ץײץʳץʪʳץ ʨʝʪʪʝʫ 

ʪʝʪʽʢʪʝʨʽ ץʘʣʳʧʪʘʩʫʜʘ 

ʄʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪ 

ʇʨʝʟʠʜʝʥʪʪʽש 

ʞʘʨʣʳץʪʘʨʳ, 

ʤᴅʜʝʥʠʝʪʪʽ, ʪʫʨʠʟʤʜʽ, 

 ʦʣᴇʥʝʨʜʽ ʞᴅʥʝץ

ʢʨʝʘʪʠʚʪʽ ʵʢʦʥʦʤʠʢʘʥʳ 

ʜʘʤʳʪʫסʘ ʘʨʥʘʣסʘʥ 

ʤʝʤʣʝʢʝʪʪʽʢ 

ʙʘסʜʘʨʣʘʤʘʣʘʨ ʘʨץʳʣʳ 

ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ 

ʄᴅʜʝʥʠ ʠʥʜʫʩʪʨʠʷʣʘʨ, 

ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘ, 

ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ ʞᴅʥʝ 

ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ 

ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ 

ʪʫʨʘʣʳ ʢʝʰʝʥʜʽ 

ʟʘשʥʘʤʘʣʳץ ʞװʡʝ 

 ʘʥץʘʣʳʧʪʘʩץ

ʋᴅʢʽʣʝʪʪʽ 

ʤʝʤʣʝʢʝʪʪʽʢ 

ʦʨʛʘʥʜʘʨ 

 ʈ ʄᴅʜʝʥʠʝʪ ʞᴅʥʝפ

ʘץʧʘʨʘʪ ʤʠʥʠʩʪʨʣʽʛʽ, פʈ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ 

ʮʠʬʨʣʳץ ʜʘʤʫ 

ʤʠʥʠʩʪʨʣʽʛʽ, ʞʝʨʛʽʣʽʢʪʽ 

ʘʪץʘʨʫʰʳ ʦʨʛʘʥʜʘʨ 

ᴆʟʙʝʢʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʄᴅʜʝʥʠʝʪ ʤʠʥʠʩʪʨʣʽʛʽ, 

ʄᴅʜʝʥʠ ʤײʨʘ ʘʛʝʥʪʪʽʛʽ 

ʞᴅʥʝ ᴇʟʛʝ ʜʝ ʫᴅʢʽʣʝʪʪʽ 

ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ 

ʄᴅʜʝʥʠʝʪ, ʩʧʦʨʪ ʞᴅʥʝ 

ʪʫʨʠʟʤ ʤʠʥʠʩʪʨʣʽʛʽ, 

Korea Creative Content 

Agency (KOCCA), 

 ʳʣʳʤ ʞᴅʥʝנ

ʘץʧʘʨʘʪʪʳץ-

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʤʠʥʠʩʪʨʣʽʛʽ 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ 

ʠʥʬʨʘײץʨʳʣʳʤ 

ᴆשʽʨʣʽʢ ʢʨʝʘʪʠʚʪʽ 

ʭʘʙʪʘʨ, ʢᴅʩʽʧʢʝʨʣʽʢʪʽ 

ʜʘʤʳʪʫ ʦʨʪʘʣʳץʪʘʨʳ, 

Astana Hub, 

ʰʳסʘʨʤʘʰʳʣʳץ 

ʢʝשʽʩʪʽʢʪʝʨ 

ʂʨʝʘʪʠʚʪʽ ʧʘʨʢʪʝʨ, 

 ,ʪʘʨʳץʦʣᴇʥʝʨ ʦʨʪʘʣʳץ

ʞʘʩʪʘʨ ʦʨʪʘʣʳץʪʘʨʳ, 

ʤᴅʜʝʥʠ ʢʣʘʩʪʝʨʣʝʨ 

 ʢʨʝʘʪʠʚʪʽ ץʣʪʪʳױ

ʢʣʘʩʪʝʨʣʝʨ, 

ʪʝʭʥʦʧʘʨʢʪʝʨ, ʙʠʟʥʝʩ-

ʠʥʢʫʙʘʪʦʨʣʘʨ, ʮʠʬʨʣʳץ 

ʢʦʥʪʝʥʪ ʦʨʪʘʣʳץʪʘʨʳ 

ɸʜʘʤʠ ʢʘʧʠʪʘʣʜʳ 

ʜʘʤʳʪʫ 

ɾʦסʘʨʳ ʦץʫ 

ʦʨʳʥʜʘʨʳʥʜʘ ʤʘʤʘʥʜʘʨ 

ʜʘʷʨʣʘʫ, ʜʠʟʘʡʥ, ʤʝʜʠʘ 

ʞᴅʥʝ ɯʊ ʙʘסʳʪʳʥʜʘס r

ʙʽʣʽʤ ʙʝʨʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ 

ʜʘʤʳʪʫ 

ɾʘʩ ʤʘʤʘʥʜʘʨʜʳ 

ʜʘʷʨʣʘʫʜʳש 

ʤʝʤʣʝʢʝʪʪʽʢ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳ, 

 ʦʣʜʘʫץ ʦʣᴇʥʝʨ ʙʽʣʽʤʽʥץ

ʄʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫʜʳש 

ʢʝʰʝʥʜʽ ʞװʡʝʩʽ, 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ 

ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ, 

ʜʘʨʳʥʜʳ ʞʘʩʪʘʨʜʳ 

 ʜʘʨʣʘʤʘʣʘʨʳסʦʣʜʘʫ ʙʘץ

ɿʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽ 

 ʘʫסʦʨץ

ɿʘשʥʘʤʘ ʭʘʣʳץʘʨʘʣʳץ 

ʤʽʥʜʝʪʪʝʤʝʣʝʨʛʝ ʩᴅʡʢʝʩ 

ʢʝʣʝʜʽ, ʘʣʘʡʜʘ ʮʠʬʨʣʳץ 

ʦʨʪʘʜʘ ʘʚʪʦʨʣʳץ 

 ʘʫסʦʨץ ʪʘʨʜʳץʳץײץ

ʪʝʪʽʢʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ 

 ʘʞʝʪץ

ɿʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ 

ʞװʡʝʩʽ ʜʘʤʳʧ ʢʝʣʝʜʽ, 

 ʙʨʝʥʜʪʝʨ ʤʝʥ ץʣʪʪʳײ

 ʡʳʤʜʘʨʳʥײʦʣᴇʥʝʨ ʙץ

 ʘ ʝʨʝʢʰʝ ʥʘʟʘʨסʘʫסʦʨץ

ʘʫʜʘʨʳʣʘʜʳ 

ɿʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽ 

 ʪʠʽʤʜʽ שʘʫʜʳסʦʨץ

ʞװʡʝʩʽ, ʣʠʮʝʥʟʠʷʣʘʫ 

ʞᴅʥʝ ʮʠʬʨʣʳץ 

 שʘʫʜʳסʦʨץ ʪʘʨʜʳץʳץײץ

ʟʘʤʘʥʘʫʠ ʪʝʪʽʢʪʝʨʽ 

 ʘʥץʘʣʳʧʪʘʩץ

ʍʘʣʳץʘʨʘʣʳץ 

ʳʥʪʳʤʘץʪʘʩʪʳץ 

ʖʅɽʉʂʆ, ɼɿʄױ 

(WIPO) ʞᴅʥʝ 

ʭʘʣʳץʘʨʘʣʳץ ʤᴅʜʝʥʠ 

ʞʦʙʘʣʘʨסʘ ץʘʪʳʩʘʜʳ 

ʖʅɽʉʂʆ-ʤʝʥ 

ʙʽʨʣʝʩʢʝʥ ʞʦʙʘʣʘʨ, 

ʤᴅʜʝʥʠ ʪʫʨʠʟʤʜʽ ʞᴅʥʝ 

ʭʘʣʳץʘʨʘʣʳץ 

ʬʝʩʪʠʚʘʣʴʜʝʨʜʽ ʜʘʤʳʪʫ 

ɹʝʣʩʝʥʜʽ ʤᴅʜʝʥʠ 

ʜʠʧʣʦʤʘʪʠʷ, ʢʨʝʘʪʠʚʪʽ 

ᴇʥʽʤ ʵʢʩʧʦʨʪʳʥ ץʦʣʜʘʫ 

ʞᴅʥʝ ʢʦʨʝʡ ʤᴅʜʝʥʠ 

ʢʦʥʪʝʥʪʽʥ ᴅʣʝʤʜʽʢ 

ʜʝשʛʝʡʜʝ ʽʣʛʝʨʽʣʝʪʫ 
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ʙʘסʘʣʘʫ 

ʢʨʠʪʝʨʠʡʣʝʨʽ 
 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ᴆʟʙʝʢʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ 
ʂʦʨʝʷ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ʄʝʤʣʝʢʝʪʪʽʢ 

ʩʘʷʩʘʪʪʳש ʥʝʛʽʟʛʽ 

ʥᴅʪʠʞʝʣʝʨʽ 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʥʝʛʽʟ 

 ʘʣʳʧʪʘʩʪʳ, ʢʨʝʘʪʠʚʪʽץ

ʵʢʦʥʦʤʠʢʘʥʳ ʜʘʤʳʪʫסʘ 

ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ 

ʢװʰʝʡʜʽ, ᴇשʽʨʣʽʢ 

ʙʘʩʪʘʤʘʣʘʨ ʽʩʢʝ 

ʘʩʳʨʳʣʫʜʘ 

 ,ʦʣᴇʥʝʨ ʢᴅʩʽʧʢʝʨʣʽʛʽפ

ʤᴅʜʝʥʠ ʪʫʨʠʟʤ ʞᴅʥʝ 

ʞʘʩʪʘʨʜʳש ʢʨʝʘʪʠʚʪʽ 

ʞʦʙʘʣʘʨʳ ץʘʨץʳʥʜʳ 

ʜʘʤʫʜʘ 

ʂʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ 

 שʵʢʦʥʦʤʠʢʘʥʳ ץʣʪʪʳײ

ʥʝʛʽʟʛʽ ʜʨʘʡʚʝʨʣʝʨʽʥʽש 

ʙʽʨʽʥʝ ʘʡʥʘʣʳʧ, ʤᴅʜʝʥʠ 

ʞᴅʥʝ ʮʠʬʨʣʳץ ʢʦʥʪʝʥʪ 

ʵʢʩʧʦʨʪʳ ʘʡʪʘʨʣʳץʪʘʡ 

ᴇʩʪʽ 

 ʰʽʥװ ʩʪʘʥץʘʟʘפ

ʪᴅʞʽʨʠʙʝʥʽ 

ʙʝʡʽʤʜʝʫ ʤװʤʢʽʥʜʽʛʽ 

 ץʣʪʪʳײ ʳסʦʣʜʘʥʳʩʪʘפ

ʤʦʜʝʣʴʜʽ ʞʝʪʽʣʜʽʨʫ 

ʄᴅʜʝʥʠʝʪ, ʪʫʨʠʟʤ ʞᴅʥʝ 

 ʦʣᴇʥʝʨ ʢᴅʩʽʧʢʝʨʣʽʛʽʥץ

ʠʥʪʝʛʨʘʮʠʷʣʘʫ 

ʪᴅʞʽʨʠʙʝʩʽʥ ʧʘʡʜʘʣʘʥʫ, 

ᴇשʽʨʣʽʢ ʢʨʝʘʪʠʚʪʽ 

ʢʣʘʩʪʝʨʣʝʨʜʽ ʜʘʤʳʪʫ 

ɺʝʜʦʤʩʪʚʦʘʨʘʣʳץ 

 ʡʣʝʩʪʽʨʫ ʪᴅʞʽʨʠʙʝʩʽʥװ

ʝʥʛʽʟʫ, ʮʠʬʨʣʳץ 

ʢʨʝʘʪʠʚʪʽ 

ʠʥʜʫʩʪʨʠʷʣʘʨʜʳ 

ʜʘʤʳʪʫ, ʵʢʩʧʦʨʪʪʳ 

 ʦʣʜʘʫ ʞᴅʥʝ ʟʠʷʪʢʝʨʣʽʢץ

ʤʝʥʰʽʢʪʽ ץʦʨסʘʫ 

ʞװʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫ 

ʂʦʨʝʷ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥ ʪʘʣʜʘʫ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ 

ʜʘʤʳʪʫʜʳש ʪʘʙʳʩʪʳ ʙʦʣʫʳ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫʜʳש ʢʝʰʝʥʜʽ ʩʠʧʘʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʩʪʨʘʪʝʛʠʷʣʳץ ʞʦʩʧʘʨʣʘʫʜʳ, ʪʠʽʤʜʽ ʥʦʨʤʘʪʠʚʪʽʢ-ץײץʳץʪʳץ ʨʝʪʪʝʫʜʽ, ץʘʨʞʳʣʳץ 

 ץʘʨʘʣʳץʨʳʣʳʤʜʳ ʜʘʤʳʪʫʜʳ ʞᴅʥʝ ʙʝʣʩʝʥʜʽ ʭʘʣʳײץʠʥʬʨʘ ץʦʣʜʘʫ ʪʝʪʽʢʪʝʨʽʥ, ʠʥʥʦʚʘʮʠʷʣʳץ

ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ װʡʣʝʩʽʤʜʽ ײʰʪʘʩʪʳʨʫ ʘʨץʳʣʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

 ,ʦʣʜʘʫץ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʣʘʨʜʳ ץʡʣʝʩʪʽʨʫ ʪʝʪʽʢʪʝʨʽ, ʮʠʬʨʣʳװ ץʰʽʥ ʚʝʜʦʤʩʪʚʦʘʨʘʣʳװ

ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽ ץʦʨסʘʫ ʞװʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ײʣʪʪʳץ ʢʨʝʘʪʠʚʪʽ ᴇʥʽʤʥʽש ʵʢʩʧʦʨʪʪʳץ 

ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫ ʝʨʝʢʰʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟסʘ ʠʝ. 

 ʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥסʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ .4

ʞʝʪʽʣʜʽʨʫ: ʜʘʤʫʜʳײ שʣʪʪʳץ ʤʦʜʝʣʽ 

ɾװʨʛʽʟʽʣʛʝʥ ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ ʪʘʣʜʘʫ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳש ʪʘʙʳʩʪʳ ʜʘʤʫʳ 

ʤʝʤʣʝʢʝʪʪʽʢ ץʘʨʞʳʣʳץ ץʦʣʜʘʫʜʳש ʢᴇʣʝʤʽʥʝ סʘʥʘ ʝʤʝʩ, ץײץʳץʪʳץ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ, 

ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʠʥʬʨʘײץʨʳʣʳʤʜʳץ ʪʝʪʽʢʪʝʨʜʽ ʙʽʨʽʢʪʽʨʝʪʽʥ ʢʝʰʝʥʜʽ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫ 

ʞװʡʝʩʽʥʽש ʙʦʣʫʳʥʘ ʜʘ ʪᴅʫʝʣʜʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ װʰʽʥ ʙײʣ ʙʘסʳʪ 

ʵʢʦʥʦʤʠʢʘʥʳ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫ, ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫʜʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʘʫ ʞᴅʥʝ ʙʽʣʽʤ 

ʵʢʦʥʦʤʠʢʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʞʘסʜʘʡʳʥʜʘ ʝʨʝʢʰʝ ᴇʟʝʢʪʽʣʽʢʢʝ ʠʝ. 

ʅʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ï ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫʜʽש ʙʳʪʳʨʘץשʳʣʳסʳ. ʂʨʝʘʪʠʚʪʽ 

ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫ ʞᴇʥʽʥʜʝʛʽ ᴇʢʽʣʝʪʪʽʢʪʝʨ ᴅʨʪװʨʣʽ ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ ʘʨʘʩʳʥʜʘ ʙᴇʣʽʥʛʝʥ, 

ʙײʣ ʙʽʨʳסשʘʡ ʩʪʨʘʪʝʛʠʷʥʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ץʠʳʥʜʘʪʳʧ, ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʽʩʢʝ 

ʘʩʳʨʫ ʪʠʽʤʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ɹʽʨʳסשʘʡ װʡʣʝʩʪʽʨʫ ʪʝʪʽʛʽʥʽש ʙʦʣʤʘʫʳ ʞʝʢʝʣʝʛʝʥ 

ʬʫʥʢʮʠʷʣʘʨʜʳץ שʘʡʪʘʣʘʥʫʳʥʘ, ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʢʝʣʢʽ ʙʦʣʤʘʫʳʥʘ ʞᴅʥʝ 

ᴇשʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʜʝʛʽ ʘʡʳʨʤʘʰʳʣʳץʪʘʨסʘ ʘʣʳʧ ʢʝʣʝʜʽ. 

ʐʝʪʝʣʜʽʢ ʪᴅʞʽʨʠʙʝʥʽ ʪʘʣʜʘʫ ʪʠʽʤʜʽ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʪײʨʘץʪʳ ʚʝʜʦʤʩʪʚʦʘʨʘʣʳץ 

ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣʩʳʟ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʤװʤʢʽʥ ʝʤʝʩʪʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 

ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨʜʳש, ʙʠʟʥʝʩ ᴇʢʽʣʜʝʨʽʥʽס ,שʳʣʳʤʠ ץʘʫʳʤʜʘʩʪʳץʪʳש, ʤᴅʜʝʥʠʝʪ 

 ʤʳʩ ʽʩʪʝʡʪʽʥײʪʳ ʞץʨʘײʘʪʳʩʫʳʤʝʥ ʪץ שʘʤ ʠʥʩʪʠʪʫʪʪʘʨʳʥʳסʦץ ץʞᴅʥʝ ʘʟʘʤʘʪʪʳ שʡʳʤʜʘʨʳʥʳײ

 שʥʜʘʡ ʪʝʪʽʢ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳײʨʫ ʦʨʳʥʜʳ ʜʝʧ ʩʘʥʘʣʘʜʳ. ʄײץ ʡʣʝʩʪʽʨʫ ʪʝʪʽʛʽʥװ

ʢʝʣʽʩʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ, ʥʦʨʤʘʪʠʚʪʽʢ ʰʝʰʽʤʜʝʨʜʽ ʞʝʜʝʣ ᴅʟʽʨʣʝʫʛʝ ʞᴅʥʝ ʽʩʢʝ ʘʩʳʨʳʣʳʧ 

ʞʘʪץʘʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥʝ ʪײʨʘץʪʳ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʙʽʨʽ ï ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ שʳʟʜʳ ʰʘʨʪʪʘʨʳʥʳשʤʘ שʤʦʜʝʣʴʜʽ ʜʘʤʳʪʫʜʳ ץʣʪʪʳױ

ʩʘʣʘʩʳʥʜʘסʳ ʟʘשʥʘʤʘʥʳ ʞʝʪʽʣʜʽʨʫ. ʕʢʦʥʦʤʠʢʘʥʳ ʮʠʬʨʣʘʥʜʳʨʫ ʞʘסʜʘʡʳʥʜʘ ʮʠʬʨʣʳץ 

ʢʦʥʪʝʥʪʢʝ ʘʚʪʦʨʣʳץײץ ץʳץʪʘʨʜʳ ץʦʨסʘʫ, ʰʳסʘʨʤʘʰʳʣʳץ ʦʙʲʝʢʪʽʣʝʨʜʽ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʞʘʩʘʥʜʳ 
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ʠʥʪʝʣʣʝʢʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫʜʳ ץײץʳץʪʳץ ʨʝʪʪʝʫ, ʣʠʮʝʥʟʠʷʣʘʫ ʪʝʪʽʢʪʝʨʽʥ ʜʘʤʳʪʫ 

ʞᴅʥʝ ʮʠʬʨʣʳץ ʦʨʪʘʜʘסʳ ץײץʳץ ʙײʟʫʰʳʣʳץʪʘʨʜʳש ʘʣʜʳʥ ʘʣʫ ʤᴅʩʝʣʝʣʝʨʽ ʝʨʝʢʰʝ ᴇʟʝʢʪʽʣʽʢʢʝ ʠʝ. 

ᴆשʽʨʣʽʢ ʢʨʝʘʪʠʚʪʽ ʵʢʦʞװʡʝʣʝʨʜʽ ʜʘʤʳʪʫ ʜʘ ʤʘשʳʟʜʳ ʤᴅʥʛʝ ʠʝ. ʍʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʢʨʝʘʪʠʚʪʽ ʢʣʘʩʪʝʨʣʝʨ ʘʷʩʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳײ ץʡʳʤʜʘʨʜʳש, ʙʽʣʽʤ ʙʝʨʫ 

ʤʝʢʝʤʝʣʝʨʽʥʽש, ʠʥʥʦʚʘʮʠʷʣʳץ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʞᴅʥʝ ʤᴅʜʝʥʠʝʪ ʠʥʩʪʠʪʫʪʪʘʨʳʥʳש ʰʦסʳʨʣʘʥʫʳ 

ʠʥʥʦʚʘʮʠʷʣʳץ ץʳʟʤʝʪʪʽש ʞʝʜʝʣʜʝʫʽʥʝ ʞᴅʥʝ ʢᴅʩʽʧʢʝʨʣʽʢʪʽש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. פʘʟʘץʩʪʘʥ 

 ,ʤʘʤʘʥʜʘʥʫʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ץᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳ שʘʣʘʣʘʨʜʳץ ʽʨʣʝʨ ʤʝʥ ʽʨʽשʰʽʥ ᴇװ

ᴇשʽʨʣʽʢ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʦʨʪʘʣʳץʪʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘסʳʪ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

 

 ʦʨʳʪʳʥʜʳפ

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ 

ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʳʥʳץ שʘʟʽʨʛʽ ʞʘʡ-ʢװʡʽʥʝ ʢʝʰʝʥʜʽ ʪʘʣʜʘʫ ʞʘʩʘʫסʘ, ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ 

ʟʝʨʜʝʣʝʫʛʝ ʞᴅʥʝ ײʣʪʪʳץ ʜʘʤʫ ʤʦʜʝʣʽʥ ʞʝʪʽʣʜʽʨʫʜʽש ʧʝʨʩʧʝʢʪʠʚʘʣʳץ ʙʘסʳʪʪʘʨʳʥ ʘʡץʳʥʜʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫ ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘʥʳש 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳ, ʟʠʷʪʢʝʨʣʽʢ ʢʘʧʠʪʘʣʜʳש ʤʘשʳʟʳʥʳש ʘʨʪʫʳ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʘʨʜʳש ʨᴇʣʽʥʽש 

ʢװʰʝʶʽ ʞʘסʜʘʡʳʥʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽʥʝ ʘʡʥʘʣסʘʥʳ ʘʥʳץʪʘʣʜʳ. 

ᴆʟʙʝʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʤʝʥ ʂʦʨʝʷ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʪᴅʞʽʨʠʙʝʩʽʥ ʪʘʣʜʘʫ ʢʨʝʘʪʠʚʪʽ ʩʝʢʪʦʨʜʳש 

ʦʨʥʳץʪʳ ʜʘʤʫʳ ץײץʳץʪʳץ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ, ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʠʥʬʨʘײץʨʳʣʳʤʜʳץ 

ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫ ײץʨʘʣʜʘʨʳʥ ʢʝʰʝʥʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ɿʝʨʪʪʝʫʜʽש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ ײʩʳʥʳʣסʘʥ ץʦʨʳʪʳʥʜʳʣʘʨ ʤʝʥ ײʩʳʥʳʤʜʘʨʜʳ 

 ʘסʥʘʤʘʩʳʥ ʞʝʪʽʣʜʽʨʫʜʝ, ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫשʟʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʘʨʥʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ᴅʟʽʨʣʝʫʜʝ, ʩʦʥʜʘʡ-ʘץ ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨʜʳס ,שʳʣʳʤʠ 

 ʤʢʽʥʜʽʛʽʤʝʥװʳʟʤʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʤץ שʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽ שʡʳʤʜʘʨʜʳײ

ʘʡץʳʥʜʘʣʘʜʳ. 

 ʡʝʣʽ ʜʘʤʫʳʥװʞ שʤʦʜʝʣʴʜʽ ʽʩʢʝ ʘʩʳʨʫ ʢʨʝʘʪʠʚʪʽ ʠʥʜʫʩʪʨʠʷʥʳ ץʣʪʪʳײ ʘʥסʩʳʥʳʣױ

 ʳ ʙᴅʩʝʢʝʛʝסʪʘץʥʘʨʳ ץʘʨʘʣʳץʭʘʣʳ שʢʨʝʘʪʠʚʪʽ ᴇʥʽʤʜʝʨʜʽ ץʩʪʘʥʜʳץʘʟʘץ ,ʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝץ

 ,ʘ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʘʨסʘʡʪʫסʘʫ ʪʝʪʽʢʪʝʨʽʥ ʥʳסʦʨץ ʘ, ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽסʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫץ

ʰʳסʘʨʤʘʰʳʣʳץ ʧʝʥ ʘʜʘʤʠ ʢʘʧʠʪʘʣסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʙʽʣʽʤ ʵʢʦʥʦʤʠʢʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ץʦʣʘʡʣʳ 

ʞʘסʜʘʡ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʇʆɺʓʐɽʅʀɽ ʆʇɽʈɸʎʀʆʅʅʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ: ʀʅʉʊʈʋʄɽʅʊʓ,  

ʄɽʊʈʀʂʀ ʀ ʇʈɸʂʊʀʂʀ ɼʃʗ ʋʉʊʆʁʏʀɺʆɻʆ ʈʆʉʊɸ ɹʀɿʅɽʉɸ 

 

 
ʊʠʤʫʨ ɹʘʢʠʝʚ 

 

ʇʨʝʜʠʩʣʦʚʠʝ 

ʉʦʚʨʝʤʝʥʥʳʡ ʙʠʟʥʝʩ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʳʭ ʠʟʤʝʥʝʥʠʡ: ʫʩʠʣʠʚʘʝʪʩʷ 

ʢʦʥʢʫʨʝʥʮʠʷ, ʨʘʩʪʫʪ ʦʞʠʜʘʥʠʷ ʢʣʠʝʥʪʦʚ, ʩʦʢʨʘʱʘʝʪʩʷ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʜʫʢʪʦʚ, ʘ ʜʘʚʣʝʥʠʝ 

ʥʘ ʠʟʜʝʨʞʢʠ ʩʪʘʥʦʚʠʪʩʷ ʥʦʨʤʦʡ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʢʦʤʧʘʥʠʠ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ 

ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʯʘʩʪʦ ʩʚʦʜʠʪʩʷ ʢ ʨʘʟʨʦʟʥʝʥʥʳʤ 

ʠʥʠʮʠʘʪʠʚʘʤ: ʩʦʢʨʘʱʝʥʠʶ ʟʘʪʨʘʪ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠʣʠ ʚʥʝʜʨʝʥʠʶ ʤʦʜʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʆʜʥʘʢʦ ʙʝʟ ʮʝʣʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʪʘʢʠʝ ʤʝʨʳ ʜʘʶʪ 

ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʵʬʬʝʢʪ ʠ ʥʝ ʬʦʨʤʠʨʫʶʪ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

ʅʘʩʪʦʷʱʝʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʨʘʟʨʘʙʦʪʘʥʦ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, 

ʦʙʲʝʜʠʥʷʶʱʝʝ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʣʦʛʠʢʫ, ʧʨʦʚʝʨʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʠʟʤʝʨʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ɽʛʦ ʮʝʣʴ: ʧʦʤʦʯʴ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚʳʩʪʨʦʠʪʴ ʩʠʩʪʝʤʥʫʶ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʝʢʫʱʠʝ ʫʣʫʯʰʝʥʠʷ, ʥʦ ʠ ʥʘ 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩʘ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʄʘʪʝʨʠʘʣ ʧʦʩʦʙʠʷ ʦʩʥʦʚʘʥ ʥʘ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢʘʭ ʧʨʦʮʝʩʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʙʝʨʝʞʣʠʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʦʨʠʠ ʦʛʨʘʥʠʯʝʥʠʡ, Six Sigma ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʧʦʜʭʦʜʘʭ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʦʧʨʦʩʘʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ, ʨʘʙʦʪʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʢʫʣʴʪʫʨʳ ʥʝʧʨʝʨʳʚʥʳʭ ʫʣʫʯʰʝʥʠʡ. 

ʇʦʩʦʙʠʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʘʥʜʘʨʪʦʚ, 

ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ, ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ ʠʥʠʮʠʘʪʠʚ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ. 

 

ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ 

 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʝ ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʤʘʩʰʪʘʙʘ ʠ ʫʨʦʚʥʷ ʟʨʝʣʦʩʪʠ. 

ʀʤʝʥʥʦ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʬʦʨʤʠʨʫʶʪʩʷ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʙʠʟʥʝʩʘ: ʩʝʙʝʩʪʦʠʤʦʩʪʴ, 

ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ ʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʢʦʥʢʫʨʝʥʮʠʠ, 

ʥʝʩʪʘʙʠʣʴʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʨʝʩʫʨʩʳ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʢʦʤʧʘʥʠʠ. 

ʄʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʠʧʦʚʳʤʠ ʧʨʦʙʣʝʤʘʤʠ: ʨʦʩʪʦʤ ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ, 

ʩʥʠʞʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʫʚʝʣʠʯʝʥʠʝʤ ʩʣʦʞʥʦʩʪʠ ʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʜʘʥʥʳʭ ʠ ʨʘʟʨʳʚʦʤ ʤʝʞʜʫ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ʠ 

ʬʘʢʪʠʯʝʩʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʧʳʪʢʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʨʝʜʢʦ ʥʦʩʷʪ 

ʣʦʢʘʣʴʥʳʡ ʠ ʥʝʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʦʪʜʝʣʴʥʳʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʟʘʪʨʘʪ ʠʣʠ ʚʥʝʜʨʝʥʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ ʵʬʬʝʢʪʘ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʧʨʦʮʝʩʩʥʦʝ ʤʳʰʣʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʟʤʝʨʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʚʝʨʝʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʥʝʧʨʝʨʳʚʥʳʭ ʫʣʫʯʰʝʥʠʡ. 
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ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʦʩʪʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʢ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʝʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʚ 

ʠʥʪʝʨʝʩʘʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʧʦʩʦʙʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

- ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʠ ʟʥʘʯʝʥʠʝ ʧʦʥʷʪʠʷ çʦʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴè; 

- ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢʘʢ ʦʩʥʦʚʘ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ; 

- ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʪʩʷ ʢʣʶʯʝʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

- ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʧʦʩʪʨʦʝʥʠʶ ʩʠʩʪʝʤʳ ʤʝʪʨʠʢ ʠ KPI; 

- ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʘʢʪʠʢʠ ʚʥʝʜʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʫʣʫʯʰʝʥʠʷʤʠ; 

- ʚʳʜʝʣʷʶʪʩʷ ʪʠʧʦʚʳʝ ʦʰʠʙʢʠ ʠ ʨʠʩʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠ ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ 

 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʚʢʣʶʯʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, ʩʝʨʚʠʩʥʳʝ, ʪʦʨʛʦʚʳʝ ʠ ʧʨʦʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʢʦʤʧʘʥʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʘʜʘʧʪʠʨʦʚʘʥʳ ʢʘʢ ʜʣʷ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ, ʪʘʢ ʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʩʨʝʜʥʝʛʦ 

ʙʠʟʥʝʩʘ. 

ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʧʦʩʦʙʠʷ ʷʚʣʷʶʪʩʷ: 

- ʩʦʙʩʪʚʝʥʥʠʢʠ ʙʠʟʥʝʩʘ ʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʚʳʩʰʝʛʦ ʟʚʝʥʘ; 

- ʦʧʝʨʘʮʠʦʥʥʳʝ ʜʠʨʝʢʪʦʨʘ ʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ; 

- ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʧʨʦʮʝʩʩʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, ʢʘʯʝʩʪʚʫ ʠ ʦʧʝʨʘʮʠʦʥʥʳʤ ʫʣʫʯʰʝʥʠʷʤ; 

- ʫʯʘʩʪʥʠʢʠ ʧʨʦʝʢʪʦʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ; 

- ʩʣʫʰʘʪʝʣʠ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦʩʦʙʠʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʘ ʪʘʢʞʝ 

ʢʘʢ ʤʝʪʦʜʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʥʫʪʨʝʥʥʠʭ ʨʝʛʣʘʤʝʥʪʦʚ, ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʦʙʫʯʘʶʱʠʭ ʧʨʦʛʨʘʤʤ. 
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ʈʠʩʫʥʦʢ 1 - ɸʢʪʫʘʣʴʥʦʩʪʴ, ʮʝʣʠ ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ 

 

         ʇʦʥʷʪʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  

2.1 ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʧʨʘʚʣʷʝʤʦʩʪʠ 

ʠ ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʥʘ ʦʪʨʘʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʩʪʘʙʠʣʴʥʦ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦ 

ʜʦʩʪʠʛʘʪʴ ʟʘʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʬʠʢʩʠʨʫʶʱʠʭ ʠʪʦʛ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʤʝʭʘʥʠʟʤʳ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ ʠ 

ʚʳʷʚʠʪʴ ʠʩʪʦʯʥʠʢʠ ʢʘʢ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ, ʪʘʢ ʠ ʩʠʩʪʝʤʥʳʭ ʧʨʦʙʣʝʤ. 

ʇʦʥʠʤʘʥʠʝ ʩʫʱʥʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʚʳʙʦʨʘ ʧʨʠʦʨʠʪʝʪʦʚ ʫʣʫʯʰʝʥʠʡ ʠ ʧʦʩʪʨʦʝʥʠʷ 

ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʚʷʟʴ ʩʪʨʘʪʝʛʠʠ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ - ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʜʦʩʪʠʛʘʪʴ ʪʨʝʙʫʝʤʳʭ ʫʨʦʚʥʝʡ ʢʘʯʝʩʪʚʘ, ʩʨʦʢʦʚ, ʦʙʲʝʤʘ ʠ 

ʛʠʙʢʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʟʘʪʨʘʪʘʭ ʨʝʩʫʨʩʦʚ ʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʨʠʩʢʦʚ. 

ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ: 

× ʇʨʦʮʝʩʩʥʳʡ ʭʘʨʘʢʪʝʨ: ʦʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʥʘ ʫʨʦʚʥʝ 

ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠʣʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʘ ʚ ʨʘʤʢʘʭ ʩʢʚʦʟʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʩʦʟʜʘʶʱʠʭ 

ʮʝʥʥʦʩʪʴ ʜʣʷ ʢʣʠʝʥʪʘ. 

× ʆʨʠʝʥʪʘʮʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪ: ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ ʯʝʨʝʟ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʳʭ 
ʧʘʨʘʤʝʪʨʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʥʝ ʯʝʨʝʟ ʬʦʨʤʘʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ. 

× ʈʝʩʫʨʩʥʘʷ ʦʧʪʠʤʘʣʴʥʦʩʪʴ: ʢʣʶʯʝʚʳʤ ʷʚʣʷʝʪʩʷ ʥʝ ʤʘʢʩʠʤʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʘ ʣʶʙʦʡ 

ʮʝʥʦʡ, ʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʜʦʚʳʭ, ʬʠʥʘʥʩʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

× ʉʪʘʙʠʣʴʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ: ʵʬʬʝʢʪʠʚʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʧʨʝʜʩʢʘʟʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʘ ʥʝ ʨʘʟʦʚʳʝ ʫʣʫʯʰʝʥʠʷ. 

ɺ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ ʦʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʢ ʩʦʚʦʢʫʧʥʳʤ ʟʘʪʨʘʪʘʤ ʨʝʩʫʨʩʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʝʛʦ ʜʦʩʪʠʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙʲʝʤ ʚʳʧʫʩʢʘ ʠʣʠ 

ʦʢʘʟʘʥʥʳʭ ʫʩʣʫʛ, ʥʦ ʠ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʢʘʯʝʩʪʚʦ, ʩʢʦʨʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ 

ʢʣʠʝʥʪʩʢʦʛʦ ʩʝʨʚʠʩʘ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʘ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ. 

ʉʦʢʨʘʱʝʥʠʝ ʠʟʜʝʨʞʝʢ ʙʝʟ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ, ʩʨʦʢʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʜʝʛʨʘʜʘʮʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʥʠʞʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. 

ʅʘʧʨʦʪʠʚ, ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 

ʤʝʞʜʫ ʩʪʦʠʤʦʩʪʴʶ, ʢʘʯʝʩʪʚʦʤ, ʩʢʦʨʦʩʪʴʶ ʠ ʛʠʙʢʦʩʪʴʶ ʦʧʝʨʘʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʢʦʤʧʣʝʢʩʥʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʢʘʪʝʛʦʨʠʝʡ, ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʚ ʩʝʙʝ ʧʨʦʮʝʩʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʢʫʣʴʪʫʨʫ ʠʩʧʦʣʥʝʥʠʷ, ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʙʠʟʥʝʩʘ. 
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ʈʠʩʫʥʦʢ 2 - ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

 

2.2. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ: ʨʘʟʣʠʯʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʴ 

 

ɺ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʦʥʷʪʠʷ çʵʬʬʝʢʪʠʚʥʦʩʪʴè ʠ çʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴè ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʝʪʦʜʠʯʝʩʢʠʤ ʦʰʠʙʢʘʤ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ 

ʮʝʣʝʡ, ʦʮʝʥʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ ʯʝʪʢʦ ʨʘʟʛʨʘʥʠʯʠʚʘʪʴ ʜʘʥʥʳʝ ʢʘʪʝʛʦʨʠʠ ʠ 

ʧʦʥʠʤʘʪʴ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ. 

ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʜʦʩʪʠʞʝʥʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʮʝʣʝʡ ʠ ʦʞʠʜʘʝʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʘ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩ: ʜʦʩʪʠʛʣʘ ʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ 

ʟʘʧʣʘʥʠʨʦʚʘʥʦ? ʇʨʠʤʝʨʘʤʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʳʭ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ, ʩʦʙʣʶʜʝʥʠʝ ʩʨʦʢʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʨʝʩʫʨʩʦʚ, ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ ʠʭ ʧʦʣʫʯʝʥʠʝ. ʆʥʘ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩ: ʢʘʢʦʡ ʮʝʥʦʡ ʙʳʣ ʜʦʩʪʠʛʥʫʪ 

ʨʝʟʫʣʴʪʘʪ? ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʠʪʳʚʘʶʪʩʷ ʪʨʫʜʦʚʳʝ, ʬʠʥʘʥʩʦʚʳʝ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ 

ʚʨʝʤʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʧʦʪʝʨʴ ʠ ʦʪʢʣʦʥʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ, ʥʦ ʥʝʵʬʬʝʢʪʠʚʥʦʡ, ʥʘʧʨʠʤʝʨ, 

ʚʳʧʦʣʥʷʪʴ ʧʣʘʥ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʩʭʦʜʘ ʨʝʩʫʨʩʦʚ, ʩʚʝʨʭʫʨʦʯʥʦʡ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ ʠʣʠ ʩʥʠʞʝʥʠʷ 

ʢʘʯʝʩʪʚʘ. ɸʥʘʣʦʛʠʯʥʦ ʚʦʟʤʦʞʥʦ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʥʠʟʢʦʡ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʢʦʛʜʘ ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦ, ʥʦ ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ ʥʝ 

ʜʦʩʪʠʛʘʶʪʩʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ɼʦʩʪʠʞʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʮʝʣʝʡ ʙʝʟ ʢʦʥʪʨʦʣʷ ʟʘʪʨʘʪ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʢʨʘʪʢʦʩʨʦʯʥʦʤʫ ʵʬʬʝʢʪʫ, 

ʪʦʛʜʘ ʢʘʢ ʬʦʢʫʩ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʝʟ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʮʝʣʠ ʩʥʠʞʘʝʪ ʮʝʥʥʦʩʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʙʠʟʥʝʩʘ ʠ ʢʣʠʝʥʪʦʚ. 
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ɺʟʘʠʤʦʩʚʷʟʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

Á ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ; 

Á ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʠ ʩ ʢʘʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ; 

Á ʦʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʪʝʛʨʠʨʫʝʪ ʦʙʘ ʘʩʧʝʢʪʘ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʉ ʤʝʪʦʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʘʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ. ʄʝʪʨʠʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, ʪʦʛʜʘ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʷʚʣʷʶʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʣʫʯʰʝʥʠʡ, 

ʫʩʪʨʘʥʝʥʠʷ ʧʦʪʝʨʴ ʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʪʢʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 

 
 

ʈʠʩʫʥʦʢ 3 - ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ: ʨʘʟʣʠʯʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʴ 
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2.3. ʂʣʶʯʝʚʳʝ ʜʨʘʡʚʝʨʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʦʜʥʦʛʦ ʦʪʜʝʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. ʆʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ - ʜʨʘʡʚʝʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʙʠʣʴʥʦ 

ʜʦʩʪʠʛʘʪʴ ʦʧʝʨʘʮʠʦʥʥʳʭ ʮʝʣʝʡ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ. ʇʦʥʠʤʘʥʠʝ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤʠ ʜʨʘʡʚʝʨʘʤʠ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʨʘʠʚʘʪʴ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʣʦʢʘʣʴʥʳʤʠ ʫʣʫʯʰʝʥʠʷʤʠ. 

ʂ ʯʠʩʣʫ ʢʣʶʯʝʚʳʭ ʜʨʘʡʚʝʨʦʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ. 

ʇʨʦʟʨʘʯʥʦʩʪʴ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʧʨʦʮʝʩʩʦʚ. 

ʏʝʪʢʦ ʦʧʠʩʘʥʥʳʝ, ʠʟʤʝʨʠʤʳʝ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ 

ʵʬʬʝʢʪʠʚʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʜʫʙʣʠʨʦʚʘʥʠʶ 

ʬʫʥʢʮʠʡ, ʧʦʪʝʨʷʤ ʚʨʝʤʝʥʠ, ʨʘʟʤʳʪʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʋʧʨʘʚʣʷʝʤʳʝ ʧʨʦʮʝʩʩʳ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʫʟʢʠʝ ʤʝʩʪʘ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʦʪʢʣʦʥʝʥʠʷ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʜʠʩʮʠʧʣʠʥʘ ʠʩʧʦʣʥʝʥʠʷ. 

ʉʪʘʥʜʘʨʪʳ ʦʧʝʨʘʮʠʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʥʠʞʝʥʠʝ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʨʘʟʚʠʪʠʝ, ʘ ʩʦʟʜʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ʙʘʟʫ ʜʣʷ ʫʣʫʯʰʝʥʠʡ. ɼʠʩʮʠʧʣʠʥʘ ʠʩʧʦʣʥʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ 

ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʝʤ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʂʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʜʘʥʥʳʭ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ 

ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʳʭ, ʜʦʩʪʦʚʝʨʥʳʭ ʠ ʩʦʧʦʩʪʘʚʠʤʳʭ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʦʪʢʣʦʥʝʥʠʷ, ʫʧʨʘʚʣʷʪʴ ʧʨʠʦʨʠʪʝʪʘʤʠ ʠ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪ ʦʪ 

ʫʣʫʯʰʝʥʠʡ. ʅʝʜʦʩʪʘʪʦʢ ʜʘʥʥʳʭ ʠʣʠ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʮʝʥʢʠ ʩʥʠʞʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. 

ɺʦʚʣʝʯʝʥʥʦʩʪʴ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʧʝʨʩʦʥʘʣʘ. 

ʉʦʪʨʫʜʥʠʢʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʥʦʩʠʪʝʣʝʤ ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʥʘʥʠʡ ʠ ʠʩʪʦʯʥʠʢʦʤ 

ʫʣʫʯʰʝʥʠʡ. ʋʨʦʚʝʥʴ ʠʭ ʚʦʚʣʝʯʝʥʥʦʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʮʝʩʩʦʚ. ʕʬʬʝʢʪʠʚʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʫʯʘʩʪʠʷ ʧʝʨʩʦʥʘʣʘ ʚ ʫʣʫʯʰʝʥʠʷʭ ʠ ʩʠʩʪʝʤʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʢʦʤʧʝʪʝʥʮʠʡ. 

ʂʫʣʴʪʫʨʘ ʥʝʧʨʝʨʳʚʥʳʭ ʫʣʫʯʰʝʥʠʡ. 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʨʘʟʦʚʳʭ 

ʧʨʦʝʢʪʦʚ. ʅʘʣʠʯʠʝ ʢʫʣʴʪʫʨʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʧʦʪʝʨʴ, 

ʨʘʙʦʪʫ ʩ ʧʨʠʯʠʥʘʤʠ ʧʨʦʙʣʝʤ ʠ ʦʙʫʯʝʥʠʝ ʥʘ ʦʰʠʙʢʘʭ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʩʧʝʭʘ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ ʦʧʝʨʘʮʠʠ, 

ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʢʦʨʠʪʴ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʚʳʩʪʫʧʘʝʪ 

ʠʤʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʜʨʘʡʚʝʨʦʤ ʠ ʜʘʝʪ ʵʬʬʝʢʪ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚʳʩʪʨʦʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʨʘʡʚʝʨʳ ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʚ ʢʦʤʧʣʝʢʩʝ. ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣ 

ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ʈʠʩʫʥʦʢ 4 - ʂʣʶʯʝʚʳʝ ʜʨʘʡʚʝʨʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

 

ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢʘʢ ʦʩʥʦʚʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  

3.1 ʋʧʨʘʚʣʝʥʠʝ ʩʢʚʦʟʥʳʤʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʘʤʠ 

 

ʇʦʚʳʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʝʨʝʭʦʜʘ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʢ ʧʨʦʮʝʩʩʥʦʤʫ ʧʦʜʭʦʜʫ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʚʥʠʤʘʥʠʝ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʨʘʙʦʪʝ ʦʪʜʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʯʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʦʙʱʝʥʥʦʩʪʠ 

ʜʝʡʩʪʚʠʡ, ʣʦʢʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʦʪʝʨʝ ʦʙʱʝʡ ʫʧʨʘʚʣʷʝʤʦʩʪʠ. ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ, 

ʥʘʧʨʦʪʠʚ, ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʩʢʚʦʟʥʳʤʠ ʮʝʧʦʯʢʘʤʠ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ ʠ ʧʦʟʚʦʣʷʝʪ 

ʫʚʷʟʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʧʦʚʩʝʜʥʝʚʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʨʘʟʫʝʪ ʚʭʦʜʳ ʚ ʚʳʭʦʜʳ, ʩʦʟʜʘʚʘʷ 

ʮʝʥʥʦʩʪʴ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠʣʠ ʚʥʝʰʥʝʛʦ ʢʣʠʝʥʪʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʘ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʨʘʙʦʪʳ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʦʧʪʠʤʠʟʠʨʫʝʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʣʦʢʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʩʥʠʞʝʥʠʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩʘ ʚ ʮʝʣʦʤ. ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ 

ʜʘʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘ ʩʯʝʪ ʬʦʢʫʩʠʨʦʚʢʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʩʢʚʦʟʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʢʦʥʝʯʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʢʣʠʝʥʪʘ. 

ʉʢʚʦʟʥʦʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ - ʵʪʦ ʫʩʪʦʡʯʠʚʘʷ, ʧʦʚʪʦʨʷʶʱʘʷʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʠʟʤʝʨʠʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʢʚʦʟʥʳʭ 
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ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʚʥʝʰʥʠʡ ʠʣʠ ʚʥʫʪʨʝʥʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʘ ʥʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʬʫʥʢʮʠʡ ʦʪʜʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ʂ ʢʣʶʯʝʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʢʚʦʟʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʪʥʦʩʷʪʩʷ: 

× ʥʘʣʠʯʠʝ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ; 

× ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʠʝʥʪʘ ʠ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʠ; 

× ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ; 

× ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʩʢʚʦʟʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢ ʧʨʦʮʝʩʩʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʚʦʜʠʪʩʷ ʨʦʣʴ 

ʚʣʘʜʝʣʴʮʘ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ. 

ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʫʧʨʘʚʣʝʥʠʷ ʩʢʚʦʟʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʦʪʥʦʩʷʪʩʷ: 

Á ʦʧʨʝʜʝʣʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ; 

Á ʫʩʪʘʥʦʚʣʝʥʠʝ ʮʝʣʝʡ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ; 

Á ʩʦʛʣʘʩʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ; 

Á ʫʧʨʘʚʣʝʥʠʝ ʦʪʢʣʦʥʝʥʠʷʤʠ ʠ ʠʥʠʮʠʠʨʦʚʘʥʠʝ ʫʣʫʯʰʝʥʠʡ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʫʧʨʘʚʣʝʥʠʝ ʩʢʚʦʟʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ ʥʘ ʩʪʳʢʘʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʧʦʚʳʩʠʪʴ 

ʦʙʱʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 5 - ʋʧʨʘʚʣʝʥʠʝ ʩʢʚʦʟʥʳʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʢʘʢ ʦʩʥʦʚʘ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
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3.2. ʂʘʨʪʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

 

ʂʘʨʪʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʠ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɹʝʟ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʢʘʢ 

ʧʨʦʮʝʩʩ ʨʝʘʣʴʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʣʶʙʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʥʦʩʷʪ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʫʩʪʦʡʯʠʚʳʭ ʫʣʫʯʰʝʥʠʡ. 

ʂʘʨʪʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʦʝ ʠʣʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ, ʨʦʣʝʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʪʦʯʝʢ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʢʘʨʪʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʠʢʩʘʮʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʦʮʝʩʩʘ, ʘ ʥʝ ʬʦʨʤʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ. 

ʎʝʣʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʚʢʣʶʯʘʶʪ: 

× ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʘ ʫ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ; 

× ʚʳʷʚʣʝʥʠʝ ʦʧʝʨʘʮʠʡ, ʥʝ ʩʦʟʜʘʶʱʠʭ ʮʝʥʥʦʩʪʠ; 

× ʘʥʘʣʠʟ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʠ ʦʞʠʜʘʥʠʡ; 

× ʚʳʷʚʣʝʥʠʝ ʠʟʙʳʪʦʯʥʳʭ ʩʦʛʣʘʩʦʚʘʥʠʡ ʠ ʜʫʙʣʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʡ; 

× ʦʧʨʝʜʝʣʝʥʠʝ ʫʟʢʠʭ ʤʝʩʪ ʠ ʠʩʪʦʯʥʠʢʦʚ ʧʦʪʝʨʴ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʮʝʣʝʡ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ 

ʢʘʨʪʠʨʦʚʘʥʠʷ: 

V SIPOC - ʜʣʷ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʛʨʘʥʠʮ; 

V BPMN - ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʣʦʛʠʢʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ; 

V Value Stream Mapping (VSM) - ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʪʦʢʦʚ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ ʠ ʚʨʝʤʝʥʠ 

ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ. 

ɸʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: ʦʧʠʩʘʥʠʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

(As-Is) ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʝʚʦʛʦ ʩʦʩʪʦʷʥʠʷ (To-Be). ʎʝʣʝʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʦ 

ʦʪʨʘʞʘʪʴ ʫʩʪʨʘʥʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʧʦʪʝʨʴ, ʫʧʨʦʱʝʥʠʝ ʣʦʛʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 6 - ʂʘʨʪʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

3.3. ʇʦʪʝʨʠ ʠ ʫʟʢʠʝ ʤʝʩʪʘ ʚ ʧʨʦʮʝʩʩʘʭ 

 

ɺʳʷʚʣʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʧʦʪʝʨʴ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʧʨʦʮʝʩʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʇʦʪʝʨʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʝʡʩʪʚʠʷ, ʦʧʝʨʘʮʠʠ ʠʣʠ ʟʘʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʟʜʘʶʪ ʮʝʥʥʦʩʪʠ ʜʣʷ 

ʢʣʠʝʥʪʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʪʨʝʙʣʷʶʪ ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ɺ ʧʨʘʢʪʠʢʝ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʧʦʪʝʨʴ: 

Á ʦʞʠʜʘʥʠʝ - ʧʨʦʩʪʦʠ ʨʝʩʫʨʩʦʚ ʠ ʟʘʜʝʨʞʢʠ ʚ ʧʝʨʝʜʘʯʝ ʨʘʙʦʪ; 

Á ʠʟʙʳʪʦʯʥʳʝ ʦʧʝʨʘʮʠʠ - ʜʝʡʩʪʚʠʷ, ʥʝ ʚʣʠʷʶʱʠʝ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ; 

Á ʦʰʠʙʢʠ ʠ ʧʝʨʝʜʝʣʢʠ - ʧʦʚʪʦʨʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʠʟ-ʟʘ ʜʝʬʝʢʪʦʚ; 

Á ʠʟʣʠʰʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ - ʥʝʦʧʪʠʤʘʣʴʥʘʷ ʣʦʛʠʩʪʠʢʘ ʠ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ; 

Á ʠʟʙʳʪʦʯʥʳʝ ʟʘʧʘʩʳ - ʥʘʢʦʧʣʝʥʠʝ ʥʝʟʘʚʝʨʰʝʥʥʳʭ ʨʘʙʦʪ ʠ ʤʘʪʝʨʠʘʣʦʚ; 

Á ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʝʨʩʦʥʘʣʘ - ʥʝʜʦʦʮʝʥʢʘ ʟʥʘʥʠʡ ʠ ʠʥʠʮʠʘʪʠʚ 

ʩʦʪʨʫʜʥʠʢʦʚ. 

ʆʪʜʝʣʴʥʫʶ ʢʘʪʝʛʦʨʠʶ ʧʨʦʙʣʝʤ ʩʦʩʪʘʚʣʷʶʪ ʫʟʢʠʝ ʤʝʩʪʘ - ʵʣʝʤʝʥʪʳ ʧʨʦʮʝʩʩʘ, ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʅʘʣʠʯʠʝ ʫʟʢʦʛʦ ʤʝʩʪʘ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʣʫʯʰʝʥʠʝ ʜʨʫʛʠʭ ʫʯʘʩʪʢʦʚ ʧʨʦʮʝʩʩʘ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʨʦʩʪʫ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʙʝʟ ʫʩʪʨʘʥʝʥʠʷ ʜʘʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʈʘʙʦʪʘ ʩ ʫʟʢʠʤʠ ʤʝʩʪʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪ: 

× ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʦʪʦʢʘ ʧʨʦʮʝʩʩʘ; 

× ʬʦʢʫʩ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʫʩʠʣʠʡ ʥʘ ʦʛʨʘʥʠʯʠʚʘʶʱʝʤ ʵʣʝʤʝʥʪʝ; 

× ʩʦʛʣʘʩʦʚʘʥʠʝ ʟʘʛʨʫʟʢʠ ʦʩʪʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʫʟʢʦʛʦ ʤʝʩʪʘ; 

× ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʠʣʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʨʘʙʦʪʘ ʩ ʧʦʪʝʨʷʤʠ ʠ ʫʟʢʠʤʠ ʤʝʩʪʘʤʠ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʪʴ ʠʟʜʝʨʞʢʠ 

ʠ ʧʦʚʳʰʘʪʴ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʧʦʚʳʰʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʜʝʣʘʷ ʝʝ 

ʤʝʥʝʝ ʟʘʚʠʩʠʤʦʡ ʦʪ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʣʝʙʘʥʠʡ. 

 

ʀʥʩʪʨʫʤʝʥʪʳ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  

4.1 ɹʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (Lean) 

 

ʀʥʩʪʨʫʤʝʥʪʳ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʤʝʪʦʜʦʚ ʠ ʧʨʘʢʪʠʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʠʩʪʝʤʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʠ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩʘʤʠ ʧʦ ʩʝʙʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝ ʷʚʣʷʶʪʩʷ ʩʘʤʦʮʝʣʴʶ: ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʯʠʥʝʥʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʮʝʣʷʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʩʪʨʦʝʥʦ ʚ ʝʜʠʥʫʶ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠ ʜʦʢʘʟʘʚʰʠʝ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʭʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

ɹʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (Lean) - ʵʪʦ ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ 

ʤʘʢʩʠʤʠʟʘʮʠʶ ʮʝʥʥʦʩʪʠ ʜʣʷ ʢʣʠʝʥʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ ʩʠʩʪʝʤʥʦʛʦ 

ʫʩʪʨʘʥʝʥʠʷ ʧʦʪʝʨʴ. ʀʟʥʘʯʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʝ, ʧʦʜʭʦʜ Lean ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʝʨʚʠʩʥʳʭ, ʦʬʠʩʥʳʭ ʠ ʧʨʦʝʢʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ɺ ʦʩʥʦʚʝ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʞʠʪ ʧʦʥʠʤʘʥʠʝ ʮʝʥʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʠʝʥʪʘ. 

ʎʝʥʥʦʩʪʴʶ ʩʯʠʪʘʝʪʩʷ ʪʦʣʴʢʦ ʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʟʘ ʢʦʪʦʨʫʶ ʢʣʠʝʥʪ ʛʦʪʦʚ ʧʣʘʪʠʪʴ ʠ ʢʦʪʦʨʘʷ 

ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʦʪʝʨʠ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʪʝʨʠ. 

ʂ ʢʣʶʯʝʚʳʤ ʧʨʠʥʮʠʧʘʤ Lean ʦʪʥʦʩʷʪʩʷ: 

V ʆʨʠʝʥʪʘʮʠʷ ʥʘ ʮʝʥʥʦʩʪʴ ʜʣʷ ʢʣʠʝʥʪʘ - ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʢʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʜʫʢʪʘ ʠʣʠ ʫʩʣʫʛʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʘʞʥʳ ʜʣʷ ʢʣʠʝʥʪʘ. 

V ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʪʦʢʘ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ - ʘʥʘʣʠʟ ʚʩʝʭ ʵʪʘʧʦʚ ʧʨʦʮʝʩʩʘ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʜʦʙʘʚʣʝʥʠʷ ʮʝʥʥʦʩʪʠ. 

V ʉʦʟʜʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʪʦʢʘ - ʤʠʥʠʤʠʟʘʮʠʷ ʦʞʠʜʘʥʠʡ, ʦʩʪʘʥʦʚʦʢ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʥʝʟʘʚʝʨʰʝʥʥʦʡ ʨʘʙʦʪʳ. 

V ɺʳʪʷʛʠʚʘʶʱʘʷ ʩʠʩʪʝʤʘ (Pull) - ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʧʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʧʨʦʩʫ, ʘ ʥʝ ʧʦ 

ʧʨʦʛʥʦʟʫ. 

V ʅʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ (Kaizen) - ʧʦʩʪʦʷʥʥʳʡ ʧʦʠʩʢ ʠ ʨʝʘʣʠʟʘʮʠʷ 

ʫʣʫʯʰʝʥʠʡ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ɺ ʨʘʤʢʘʭ Lean ʧʨʠʤʝʥʷʝʪʩʷ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

× 5S - ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʜʠʩʮʠʧʣʠʥʳ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ; 

× Kaizen - ʥʝʙʦʣʴʰʠʝ, ʥʦ ʨʝʛʫʣʷʨʥʳʝ ʫʣʫʯʰʝʥʠʷ, ʠʥʠʮʠʠʨʫʝʤʳʝ ʩʘʤʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ; 

× Kanban - ʠʥʩʪʨʫʤʝʥʪ ʚʠʟʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʨʘʙʦʪ ʠ ʟʘʛʨʫʟʢʦʡ ʨʝʩʫʨʩʦʚ; 

× Poka-Yoke - ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʦʪ ʦʰʠʙʦʢ ʠ ʜʝʬʝʢʪʦʚ; 

× SMED - ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʝʨʝʥʘʣʘʜʢʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʦʧʝʨʘʮʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʥʠʞʘʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʟʘʪʨʘʪʳ, ʩʦʢʨʘʱʘʪʴ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʴ 

ʧʝʨʩʦʥʘʣʘ. ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʷʚʣʷʝʪʩʷ ʥʝ ʬʦʨʤʘʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʠʟʤʝʥʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʢʫʣʴʪʫʨʳ. 

 

 
 

ʈʠʩʫʥʦʢ 7 - ɹʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (Lean): ʧʨʠʥʮʠʧʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʚʳʰʝʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

 

4.2. Six Sigma 

 

Six Sigma - ʵʪʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥ 

ʜʝʬʝʢʪʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʢʦʨʦʩʪʴ ʠ ʫʩʪʨʘʥʝʥʠʝ ʧʦʪʝʨʴ, Six Sigma ʬʦʢʫʩʠʨʫʝʪʩʷ 

ʥʘ ʢʘʯʝʩʪʚʝ, ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ. 

ɺ ʦʩʥʦʚʝ ʧʦʜʭʦʜʘ Six Sigma ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʬʘʢʪʦʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʦʮʝʩʩʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʠʩʪʝʤʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʠʟʤʝʨʠʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʞʝʥʳ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ. ɿʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ ʟʘʜʘʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ. 
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ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ Six Sigma ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʢʦʣʠʯʝʩʪʚʦ ʜʝʬʝʢʪʦʚ ʠ ʦʪʢʣʦʥʝʥʠʡ ʤʠʥʠʤʘʣʴʥʦ ʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʠ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʘʥʠʠ. 

Six Sigma ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

Á ʧʨʦʮʝʩʩʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʠ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʳʭʦʜʳ; 

Á ʢʘʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʢʨʠʪʠʯʥʦ ʜʣʷ ʢʣʠʝʥʪʘ ʠʣʠ ʙʠʟʥʝʩʘ; 

Á ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ; 

Á ʧʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʬʝʢʪʘʤʠ ʠ ʧʝʨʝʜʝʣʢʘʤʠ, ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʤʘʩʰʪʘʙ. 

ʇʦʜʭʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʦ ʠ ʚ ʩʝʨʚʠʩʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ, 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʀʊ-ʧʨʦʮʝʩʩʘʭ. 

ʂʦʥʮʝʧʮʠʷ çʩʠʛʤè ʠ ʫʨʦʚʝʥʴ ʜʝʬʝʢʪʥʦʩʪʠ 

ʊʝʨʤʠʥ çʩʠʛʤʘè (ů) ʦʙʦʟʥʘʯʘʝʪ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʤʝʨʘ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. ʏʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʩʠʛʤ, ʪʝʤ ʙʦʣʝʝ ʩʪʘʙʠʣʝʥ ʧʨʦʮʝʩʩ ʠ ʪʝʤ ʤʝʥʴʰʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʜʝʬʝʢʪʦʚ. 

ɺ ʤʝʪʦʜʦʣʦʛʠʠ Six Sigma: 

× ʧʨʦʮʝʩʩ ʩ ʫʨʦʚʥʝʤ 6ů ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 3,4 ʜʝʬʝʢʪʘ ʥʘ ʤʠʣʣʠʦʥ 

ʚʦʟʤʦʞʥʦʩʪʝʡ; 

× ʙʦʣʝʝ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʩʠʛʤ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʳʩʦʢʠʡ ʨʠʩʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʦʪʢʣʦʥʝʥʠʡ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʜʦʩʪʠʞʝʥʠʝ ʫʨʦʚʥʷ 6ů ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʮʝʣʴʶ. 

ʂʣʶʯʝʚʳʤ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʷʝʤʦʝ ʩʥʠʞʝʥʠʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʜʦ ʫʨʦʚʥʷ, ʧʨʠʝʤʣʝʤʦʛʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʙʠʟʥʝʩʘ ʠ ʢʣʠʝʥʪʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ DMAIC 

ʎʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ Six Sigma ʷʚʣʷʝʪʩʷ ʮʠʢʣ DMAIC, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ. 

Define (ʆʧʨʝʜʝʣʝʥʠʝ). ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʧʨʦʙʣʝʤʘ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʮʝʣʠ 

ʧʨʦʝʢʪʘ, ʛʨʘʥʠʮʳ ʧʨʦʮʝʩʩʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢʣʠʝʥʪʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʯʝʪʢʦʤʫ 

ʦʧʠʩʘʥʠʶ ʧʨʦʙʣʝʤʳ ʚ ʠʟʤʝʨʠʤʳʭ ʪʝʨʤʠʥʘʭ ʠ ʩʦʛʣʘʩʦʚʘʥʠʶ ʦʞʠʜʘʝʤʦʛʦ ʵʬʬʝʢʪʘ ʜʣʷ ʙʠʟʥʝʩʘ. 

Measure (ʀʟʤʝʨʝʥʠʝ). ʕʪʘʧ ʚʢʣʶʯʘʝʪ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʮʝʩʩʘ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ. ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 

Analyze (ɸʥʘʣʠʟ). ʅʘ ʵʪʘʧʝ ʘʥʘʣʠʟʘ ʚʳʷʚʣʷʶʪʩʷ ʢʦʨʥʝʚʳʝ ʧʨʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʡ ʠ 

ʜʝʬʝʢʪʦʚ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʘʥʘʣʠʟ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʠ 

ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ. ʎʝʣʴ ʵʪʘʧʘ: ʧʦʥʷʪʴ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʨʝʘʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪ ʧʨʦʮʝʩʩʘ. 

Improve (ʋʣʫʯʰʝʥʠʝ). ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʫʩʪʨʘʥʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʧʨʠʯʠʥ ʧʨʦʙʣʝʤ. ʇʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʨʝʰʝʥʠʷʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʫʩʪʦʡʯʠʚʳʡ ʵʬʬʝʢʪ ʠ ʤʠʥʠʤʠʟʠʨʫʶʱʠʤ ʨʠʩʢ ʚʦʟʚʨʘʪʘ ʜʝʬʝʢʪʦʚ. 

Control (ʂʦʥʪʨʦʣʴ). ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʥʘʧʨʘʚʣʝʥ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ ʜʦʩʪʠʛʥʫʪʳʭ 

ʫʣʫʯʰʝʥʠʡ. ɺʚʦʜʷʪʩʷ ʢʦʥʪʨʦʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʪʘʥʜʘʨʪʳ ʠ ʧʨʦʮʝʜʫʨʳ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ Six Sigma ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʨʦʣʝʡ ʠ ʫʨʦʚʥʝʡ ʢʦʤʧʝʪʝʥʮʠʡ: 

Champion - ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʨʫʢʦʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʜʜʝʨʞʢʫ ʠ ʧʨʠʦʨʠʪʝʪ ʧʨʦʝʢʪʘ; 

Black Belt - ʣʠʜʝʨ ʧʨʦʝʢʪʦʚ Six Sigma, ʦʙʣʘʜʘʶʱʠʡ ʛʣʫʙʦʢʠʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ; 

Green Belt - ʫʯʘʩʪʥʠʢ ʧʨʦʝʢʪʦʚ, ʩʦʚʤʝʱʘʶʱʠʡ ʫʣʫʯʰʝʥʠʷ ʩ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ; 

Yellow Belt - ʩʦʪʨʫʜʥʠʢʠ, ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʫʣʫʯʰʝʥʠʷ ʥʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ. 

ʅʘʣʠʯʠʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʨʦʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʩʪʝʤʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʭʦʜʘ ʠ 

ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. 

Six Sigma ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ: 

ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝʜʝʣʢʠ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ; 

ʧʦʚʳʰʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʨʦʢʦʚ ʠ ʢʘʯʝʩʪʚʘ; 

ʫʣʫʯʰʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʧʨʦʮʝʩʩʦʚ; 

ʫʩʠʣʝʥʠʷ ʢʫʣʴʪʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ ɸʂɸɼɽʄʀʂ                                                                       ̄  1 (311) 2026 ʛ. 

 

105 
 

ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʙʝʨʝʞʣʠʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ Six Sigma ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʧʨʘʚʣʷʪʴ 

ʩʢʦʨʦʩʪʴʶ, ʟʘʪʨʘʪʘʤʠ ʠ ʢʘʯʝʩʪʚʦʤ, ʬʦʨʤʠʨʫʷ ʫʩʪʦʡʯʠʚʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. 

 

4.3. ʊʝʦʨʠʷ ʦʛʨʘʥʠʯʝʥʠʡ (Theory of Constraints, TOC) 

 

ʊʝʦʨʠʷ ʦʛʨʘʥʠʯʝʥʠʡ (TOC) - ʵʪʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʠʩʪʝʤʥʦʤ 

ʚʟʛʣʷʜʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʢʘʢ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʨʘʜʠ 

ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʝʡ ʮʝʣʠ. ʂʣʶʯʝʚʘʷ ʠʜʝʷ TOC ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʛʨʘʥʠʯʝʥʳ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʬʘʢʪʦʨʦʚ, ʘ ʯʘʱʝ ʚʩʝʛʦ ʦʜʥʠʤ ʦʩʥʦʚʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʜʭʦʜʦʚ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʨʘʚʥʦʤʝʨʥʦʝ ʫʣʫʯʰʝʥʠʝ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ, ʪʝʦʨʠʷ 

ʦʛʨʘʥʠʯʝʥʠʡ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʪʘʢʠʝ ʫʩʠʣʠʷ ʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʤʦʤʫ ʨʦʩʪʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʩ ʪʝʤ ʵʣʝʤʝʥʪʦʤ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʱʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʆʛʨʘʥʠʯʝʥʠʝ - ʵʪʦ ʣʶʙʦʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʜʦʩʪʠʛʘʪʴ 

ʩʚʦʝʡ ʮʝʣʠ. ʆʛʨʘʥʠʯʝʥʠʷ ʤʦʛʫʪ ʥʦʩʠʪʴ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ: 

× ʬʠʟʠʯʝʩʢʠʝ (ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʝʨʩʦʥʘʣ, ʤʦʱʥʦʩʪʠ); 

× ʧʨʦʮʝʩʩʥʳʝ (ʣʦʛʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ, ʧʨʘʚʠʣʘ, ʨʝʛʣʘʤʝʥʪʳ); 

× ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ (ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ, ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ); 

× ʨʳʥʦʯʥʳʝ (ʩʧʨʦʩ, ʪʨʝʙʦʚʘʥʠʷ ʢʣʠʝʥʪʦʚ); 

× ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ (ʧʨʠʥʮʠʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ). 

ɺ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʠ ʧʨʦʮʝʩʩʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʚʠʜʝ ʫʟʢʠʭ ʤʝʩʪ, ʦʯʝʨʝʜʝʡ, ʟʘʜʝʨʞʝʢ ʠ ʧʝʨʝʛʨʫʟʢʠ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʢʣʘʜʦʚ TOC ʚ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʦʪʢʘʟ ʦʪ ʣʦʢʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʦʮʝʩʩʘ ʥʝ 

ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʨʝʟʫʣʴʪʘʪʘ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʝʩʣʠ ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʦʛʨʘʥʠʯʝʥʠʷ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ TOC: 

V ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʝʝ ʦʛʨʘʥʠʯʝʥʠʷ; 

V ʫʣʫʯʰʝʥʠʷ ʚʥʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʠʣʠ ʥʫʣʝʚʦʡ ʵʬʬʝʢʪ; 

V ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʚʥʠʤʘʥʠʝ ʠ ʨʝʩʫʨʩʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʦʛʨʘʥʠʯʝʥʠʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʦʪʜʘʯʫ ʦʪ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʫʩʠʣʠʡ ʠ 

ʠʥʚʝʩʪʠʮʠʡ. 

ʂʣʘʩʩʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ TOC ʷʚʣʷʝʪʩʷ ʧʷʪʠʰʘʛʦʚʳʡ ʮʠʢʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠ ʩʠʩʪʝʤʥʦʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

1. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʛʨʘʥʠʯʝʥʠʷ ʩʠʩʪʝʤʳ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʣʝʤʝʥʪ ʧʨʦʮʝʩʩʘ, 

ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʱʠʡ ʧʦʪʦʢ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʫʯʘʩʪʦʢ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʟʘʛʨʫʟʢʦʡ, ʥʘʠʙʦʣʴʰʠʤ ʚʨʝʤʝʥʝʤ ʦʞʠʜʘʥʠʷ ʠʣʠ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʟʘʚʝʨʰʝʥʥʦʡ 

ʨʘʙʦʪʳ. 

2. ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʰʘʛʘ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʜʘʯʠ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʕʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʩʪʦʝʚ, ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʛʨʫʟʢʠ. 

3. ʇʦʜʯʠʥʝʥʠʝ ʦʩʪʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʛʨʘʥʠʯʝʥʠʶ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ 

ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʦʪʢʘʟ ʦʪ 

ʠʟʙʳʪʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʪʦʢʦʚ ʠ ʧʝʨʝʩʤʦʪʨ ʧʨʘʚʠʣ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

4. ʈʘʩʰʠʨʝʥʠʝ ʠʣʠ ʫʩʪʨʘʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ. ɽʩʣʠ ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʷ ʦ ʝʛʦ 

ʨʘʩʰʠʨʝʥʠʠ - ʟʘ ʩʯʝʪ ʠʥʚʝʩʪʠʮʠʡ, ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. 

5. ɺʦʟʚʨʘʪ ʢ ʧʝʨʚʦʤʫ ʰʘʛʫ. ʇʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʪʝʢʫʱʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʩʠʩʪʝʤʘ ʥʝʠʟʙʝʞʥʦ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʦʚʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ. ʎʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʧʨʝʨʳʚʥʦʝ ʫʣʫʯʰʝʥʠʝ. 
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ɺ ʧʨʘʢʪʠʢʝ TOC ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʷʜ ʧʨʠʢʣʘʜʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ: 

Á ʫʧʨʘʚʣʝʥʠʝ ʙʫʬʝʨʦʤ (Buffer Management); 

Á ʙʘʨʘʙʘʥ-ʙʫʬʝʨ-ʚʝʨʝʚʢʘ (Drum-Buffer-Rope); 

Á ʘʥʘʣʠʟ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ; 

Á ʣʦʛʠʯʝʩʢʠʝ ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ. 

ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʣʷʪʴ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʦ ʠ ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʢʣʘʜ TOC ʚ ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ: 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ; 

ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ; 

ʫʣʫʯʰʠʪʴ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ; 

ʧʦʚʳʩʠʪʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ; 

ʩʤʝʩʪʠʪʴ ʬʦʢʫʩ ʫʧʨʘʚʣʝʥʠʷ ʩ ʣʦʢʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʨʝʟʫʣʴʪʘʪ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

TOC ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʮʝʩʩʥʳʤ ʧʦʜʭʦʜʦʤ, Lean ʠ Six 

Sigma, ʜʦʧʦʣʥʷʷ ʠʭ ʩʠʩʪʝʤʥʳʤ ʬʦʢʫʩʦʤ ʠ ʧʨʠʦʨʠʪʠʟʘʮʠʝʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʫʩʠʣʠʡ. 

 

 
 

ʈʠʩʫʥʦʢ 8 - ʊʝʦʨʠʷ ʦʛʨʘʥʠʯʝʥʠʡ (TOC): ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʯʝʨʝʟ 

ʬʦʢʫʩ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷʭ 
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4.4. ʎʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

ʎʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʙʫʝʪ ʚʟʚʝʰʝʥʥʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʘ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʝ ʤʦʞʝʪ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʚʳʩʪʨʦʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʦʚ ʠʣʠ ʩʣʘʙʫʶ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ 

ʜʠʩʮʠʧʣʠʥʫ. ʅʘʧʨʦʪʠʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʢʨʝʧʣʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʠ ʨʦʩʪʫ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ. 

ʉ ʤʝʪʦʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʫʩʠʣʠʪʝʣʴ ʫʞʝ ʚʳʩʪʨʦʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʥʝ ʢʘʢ ʟʘʤʝʥʫ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʆʩʥʦʚʥʘʷ ʮʝʥʥʦʩʪʴ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

× ʧʦʚʳʰʝʥʠʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʠ ʜʘʥʥʳʭ; 

× ʩʦʢʨʘʱʝʥʠʠ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ; 

× ʩʥʠʞʝʥʠʠ ʜʦʣʠ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʠ ʦʰʠʙʦʢ; 

× ʦʙʝʩʧʝʯʝʥʠʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʦʧʝʨʘʮʠʡ; 

× ʧʦʜʜʝʨʞʢʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ. 

ʎʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʚʝʩʪʠ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʠʟ ʨʝʘʢʪʠʚʥʦʛʦ ʨʝʞʠʤʘ ʚ ʧʨʦʘʢʪʠʚʥʳʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʦʥʠʪʦʨʠʥʛʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʨʘʥʥʝʤ 

ʚʳʷʚʣʝʥʠʠ ʦʪʢʣʦʥʝʥʠʡ. 

ɺ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ERP-ʩʠʩʪʝʤʳ (Enterprise Resource Planning). ʆʙʝʩʧʝʯʠʚʘʶʪ ʠʥʪʝʛʨʘʮʠʶ ʢʣʶʯʝʚʳʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ: ʬʠʥʘʥʩʳ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʟʘʢʫʧʢʠ, ʣʦʛʠʩʪʠʢʘ, ʧʝʨʩʦʥʘʣ. ERP ʬʦʨʤʠʨʫʝʪ 

ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʩʣʫʞʠʪ ʙʘʟʦʡ ʜʣʷ ʨʘʩʯʝʪʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

BPM-ʩʠʩʪʝʤʳ (Business Process Management). ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʠʩʧʦʣʥʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. BPM-ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʘʣʠʟʦʚʘʪʴ 

ʧʨʦʮʝʩʩʳ, ʫʧʨʘʚʣʷʪʴ ʤʘʨʰʨʫʪʘʤʠ ʨʘʙʦʪ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

WMS ʠ MES-ʩʠʩʪʝʤʳ. ʇʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʢʣʘʜʩʢʠʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʦʧʝʨʘʮʠʷʤʠ. ʆʥʠ ʧʦʚʳʰʘʶʪ ʪʦʯʥʦʩʪʴ ʫʯʝʪʘ, ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʦʧʝʨʘʮʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʨʝʩʫʨʩʦʚ. 

Process Mining. ʀʥʩʪʨʫʤʝʥʪʳ ʧʨʦʮʝʩʩʥʦʡ ʘʥʘʣʠʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʬʘʢʪʠʯʝʩʢʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʩʣʝʜʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

Process Mining ʚʳʷʚʣʷʝʪ ʦʪʢʣʦʥʝʥʠʷ, ʫʟʢʠʝ ʤʝʩʪʘ ʠ ʨʝʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʧʨʦʮʝʩʩʦʚ ʙʝʟ 

ʩʫʙʲʝʢʪʠʚʥʳʭ ʠʩʢʘʞʝʥʠʡ. 

RPA (Robotic Process Automation). ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ, 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʦʧʝʨʘʮʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʦʬʠʩʥʳʭ ʠ ʩʝʨʚʠʩʥʳʭ ʧʨʦʮʝʩʩʘʭ. RPA ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʪʨʫʜʦʟʘʪʨʘʪʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʀʊ-ʣʘʥʜʰʘʬʪʘ. 

BI ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ. ʆʙʝʩʧʝʯʠʚʘʶʪ ʚʠʟʫʘʣʠʟʘʮʠʶ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʩʪʨʦʝʥʠʝ 

ʜʘʰʙʦʨʜʦʚ ʠ ʧʦʜʜʝʨʞʢʫ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. BI-ʠʥʩʪʨʫʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ 

ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʨʷʜ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ: 

Á ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʠ ʩʪʘʙʠʣʴʥʳʝ ʧʨʦʮʝʩʩʳ; 

Á ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʨʘʥʷʪʴ ʧʦʪʝʨʠ ʠ ʠʟʙʳʪʦʯʥʳʝ ʦʧʝʨʘʮʠʠ; 

Á ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʪʴ ʮʝʣʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʦʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ; 

Á ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ; 

Á ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦʩʪʠʞʝʥʠʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʠ ʨʠʩʢʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 
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ʂ ʪʠʧʦʚʳʤ ʨʠʩʢʘʤ ʦʪʥʦʩʷʪʩʷ: 

V ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

V ʠʟʙʳʪʦʯʥʘʷ ʩʣʦʞʥʦʩʪʴ ʀʊ-ʨʝʰʝʥʠʡ; 

V ʥʠʟʢʘʷ ʛʦʪʦʚʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʢ ʠʟʤʝʥʝʥʠʷʤ; 

V ʦʪʩʫʪʩʪʚʠʝ ʚʣʘʜʝʣʴʮʝʚ ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʩʩʦʚ; 

V ʨʘʟʨʳʚ ʤʝʞʜʫ ʀʊ-ʠʥʠʮʠʘʪʠʚʘʤʠ ʠ ʙʠʟʥʝʩ-ʮʝʣʷʤʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʵʪʠʤʠ ʨʠʩʢʘʤʠ ʪʨʝʙʫʝʪ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʟʥʝʩʘ ʠ ʀʊ, ʘ ʪʘʢʞʝ 

ʯʝʪʢʦʛʦ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʣʠʜʝʨʩʪʚʘ. 

ʇʨʠ ʢʦʨʨʝʢʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ: 

Á ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʚ; 

Á ʩʥʠʟʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ; 

Á ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ; 

Á ʦʙʝʩʧʝʯʠʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʙʠʟʥʝʩʘ; 

Á ʩʦʟʜʘʪʴ ʦʩʥʦʚʫ ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʫʣʫʯʰʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʧʨʠ ʫʩʣʦʚʠʠ ʝʝ ʠʥʪʝʛʨʘʮʠʠ ʩ ʧʨʦʮʝʩʩʥʳʤ 

ʧʦʜʭʦʜʦʤ, ʠʥʩʪʨʫʤʝʥʪʘʤʠ Lean, Six Sigma ʠ ʪʝʦʨʠʝʡ ʦʛʨʘʥʠʯʝʥʠʡ. 

 

ʄʝʪʨʠʢʠ ʠ KPI ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  

5.1 ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ 

 

ʄʝʪʨʠʢʠ ʠ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʀʤʝʥʥʦ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʘʪʝʛʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʠʟʤʝʨʠʤʳʝ ʮʝʣʠ, ʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʆʪ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʳʙʦʨʘ ʤʝʪʨʠʢ, ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢʦʤʧʘʥʠʠ ʚʳʷʚʣʷʪʴ ʦʪʢʣʦʥʝʥʠʷ, ʫʧʨʘʚʣʷʪʴ ʧʨʠʦʨʠʪʝʪʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʝ 

ʫʣʫʯʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʤʝʪʨʠʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʘʤʦʮʝʣʴʶ. ʀʭ ʟʘʜʘʯʘ: ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʨʷʜʘ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ. 

ʉʚʷʟʴ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ. 

ʂʘʞʜʳʡ ʢʣʶʯʝʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ 

ʧʨʠʦʨʠʪʝʪʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʧʝʨʘʮʠʦʥʥʳʝ ʤʝʪʨʠʢʠ ʚʳʩʪʫʧʘʶʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʩʪʨʘʪʝʛʠʠ ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ʌʦʢʫʩ ʥʘ ʫʧʨʘʚʣʷʝʤʦʩʪʴ. 

ʇʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ ʪʝ ʧʘʨʘʤʝʪʨʳ, ʥʘ ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʘʮʠʷ ʩʧʦʩʦʙʥʘ ʚʣʠʷʪʴ ʚ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʟʤʝʨʝʥʠʝ ʥʝʫʧʨʘʚʣʷʝʤʳʭ ʬʘʢʪʦʨʦʚ ʩʥʠʞʘʝʪ ʮʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ 

KPI. 

ʆʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʀʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʨʠʢ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʬʦʢʫʩʘ ʠ ʨʦʩʪʫ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ 

ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʜʦʧʦʣʥʷʝʤʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʝʪʨʠʢʘʤʠ. 

ɹʘʣʘʥʩ ʚʝʜʫʱʠʭ ʠ ʟʘʧʘʟʜʳʚʘʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɿʘʧʘʟʜʳʚʘʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʨʘʞʘʶʪ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʚʝʜʫʱʠʝ 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʦʪʢʣʦʥʝʥʠʷ ʠ ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʟʘʨʘʥʝʝ. 

ɽʜʠʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʘʩʯʝʪʦʚ. 

ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʯʝʪʢʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ, ʠʩʪʦʯʥʠʢʠ 

ʜʘʥʥʳʭ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʤʘʥʠʧʫʣʷʮʠʠ ʠ ʠʩʢʘʞʝʥʠʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 9 - ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (KPI) 

 

5.2. ʂʣʶʯʝʚʳʝ ʛʨʫʧʧʳ ʦʧʝʨʘʮʠʦʥʥʳʭ ʤʝʪʨʠʢ 

 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʛʨʫʧʧʠʨʦʚʘʪʴ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʄʝʪʨʠʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʦʪʨʘʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ: 

V ʚʳʨʘʙʦʪʢʘ ʥʘ ʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ; 

V ʟʘʛʨʫʟʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʝʨʩʦʥʘʣʘ; 

V OEE (Overall Equipment Effectiveness); 

V ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ. 

ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʩʫʨʩʳ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʄʝʪʨʠʢʠ ʢʘʯʝʩʪʚʘ. ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʦʪʨʘʞʘʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ: 

V ʫʨʦʚʝʥʴ ʜʝʬʝʢʪʦʚ ʠ ʙʨʘʢʘ; 

V First Pass Yield (ʜʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʝʟ ʧʝʨʝʜʝʣʦʢ); 

V ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʚʨʘʪʦʚ ʠ ʨʝʢʣʘʤʘʮʠʡ; 

V ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʪʘʥʜʘʨʪʦʚ. 

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩʦ ʩʥʠʞʝʥʠʝʤ ʟʘʪʨʘʪ ʠ ʨʦʩʪʦʤ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. 

ʄʝʪʨʠʢʠ ʩʨʦʢʦʚ ʠ ʩʢʦʨʦʩʪʠ. ʇʦʢʘʟʘʪʝʣʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʜʠʥʘʤʠʢʫ 

ʧʨʦʮʝʩʩʦʚ: 

× Lead Time - ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʪ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ; 

× Cycle Time - ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʦʡ ʦʧʝʨʘʮʠʠ; 

× On-Time Delivery - ʜʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚ ʩʨʦʢ; 

× ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʤʝʞʜʫ ʵʪʘʧʘʤʠ. 
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ʉʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʭ ʵʬʬʝʢʪʦʚ ʧʦʚʳʰʝʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʄʝʪʨʠʢʠ ʟʘʪʨʘʪ. ʌʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

Á ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛʠ; 

Á Cost-to-Serve; 

Á ʧʦʪʝʨʠ ʦʪ ʜʝʬʝʢʪʦʚ ʠ ʧʨʦʩʪʦʝʚ; 

Á ʜʦʣʷ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʟʘʪʨʘʪ. 

ʕʪʠ ʤʝʪʨʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʷʟʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʬʠʥʘʥʩʦʚʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʠʟʥʝʩʘ. 

 

5.3. ɺʠʟʫʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʜʘʥʥʳʤ 

 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʘʞʝ ʢʦʨʨʝʢʪʥʦ ʧʦʜʦʙʨʘʥʥʳʝ 

ʤʝʪʨʠʢʠ ʥʝ ʜʘʶʪ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʝʩʣʠ ʦʥʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʛʫʣʷʨʥʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʮʝʩʩʦʚ, ʚʳʷʚʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʠ ʟʘʧʫʩʢʘ 

ʫʣʫʯʰʝʥʠʡ. 

ʂʣʶʯʝʚʘʷ ʮʝʣʴ ʚʠʟʫʘʣʠʟʘʮʠʠ - ʩʜʝʣʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʟʨʘʯʥʳʤ ʠ 

ʧʦʥʷʪʥʳʤ ʜʣʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʫʧʨʘʚʣʝʥʠʷ, ʦʪ ʣʠʥʝʡʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʜʦ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʬʫʥʢʮʠʡ: 

× ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʝʨʘʪʠʚʥʦʝ ʧʦʥʠʤʘʥʠʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʮʝʩʩʦʚ; 

× ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʚʳʷʚʣʷʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ; 

× ʬʦʨʤʠʨʫʝʪ ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʧʨʦʙʣʝʤ; 

× ʩʥʠʞʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʮʝʥʦʢ; 

× ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʫʣʴʪʫʨʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʜʠʩʮʠʧʣʠʥʳ ʠʩʧʦʣʥʝʥʠʷ. 

ɺʠʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʤʝʩʪʠʪʴ ʬʦʢʫʩ ʦʙʩʫʞʜʝʥʠʡ ʩ ʧʦʠʩʢʘ 

ʚʠʥʦʚʥʳʭ ʥʘ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʠ ʚʳʨʘʙʦʪʢʫ ʨʝʰʝʥʠʡ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʜʜʝʨʞʠʚʘʣʘ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ: 

ʇʨʦʩʪʦʪʘ ʠ ʥʘʛʣʷʜʥʦʩʪʴ. ʆʪʦʙʨʘʞʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʣʝʛʢʦ ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ 

ʠ ʥʝ ʪʨʝʙʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʷʩʥʝʥʠʡ. 

ʌʦʢʫʩ ʥʘ ʦʪʢʣʦʥʝʥʠʷʭ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʦʣʞʥʘ ʧʦʜʯʝʨʢʠʚʘʪʴ ʧʨʦʙʣʝʤʥʳʝ ʟʦʥʳ, ʘ ʥʝ ʪʦʣʴʢʦ 

ʬʠʢʩʠʨʦʚʘʪʴ ʬʘʢʪ ʚʳʧʦʣʥʝʥʠʷ. 

ʈʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʝʤ ʜʦʚʝʨʠʷ ʢ ʧʦʢʘʟʘʪʝʣʷʤ. 

ɽʜʠʥʳʝ ʧʨʘʚʠʣʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʥʳ ʦʜʠʥʘʢʦʚʦ ʧʦʥʠʤʘʪʴ 

ʩʤʳʩʣ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʨʠʪʝʨʠʠ ʠʭ ʦʮʝʥʢʠ. 

ʇʨʠʚʷʟʢʘ ʢ ʜʝʡʩʪʚʠʷʤ. ʂʘʞʜʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʢʦʥʢʨʝʪʥʳʤʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʜʝʡʩʪʚʠʷʤʠ ʧʨʠ ʦʪʢʣʦʥʝʥʠʷʭ. 

ʆʧʝʨʘʮʠʦʥʥʳʝ ʜʘʰʙʦʨʜʳ. ʆʧʝʨʘʮʠʦʥʥʳʝ ʜʘʰʙʦʨʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʠʟʫʘʣʴʥʳʝ 

ʧʘʥʝʣʠ ʩ ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʞʠʤʝ, ʙʣʠʟʢʦʤ ʢ 

ʨʝʘʣʴʥʦʤʫ ʚʨʝʤʝʥʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʘʶʪ: 

Á ʜʘʰʙʦʨʜʳ ʣʠʥʝʡʥʦʛʦ ʫʨʦʚʥʷ (ʦʧʝʨʘʮʠʠ, ʩʤʝʥʳ, ʫʯʘʩʪʢʠ); 

Á ʜʘʰʙʦʨʜʳ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ; 

Á ʜʘʰʙʦʨʜʳ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. 

ʕʬʬʝʢʪʠʚʥʳʡ ʜʘʰʙʦʨʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʜʝʨʞʠʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʩʨʦʢʠ ʠ ʟʘʪʨʘʪʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʜʘʥʥʳʤ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʳʡ ʦʧʝʨʘʮʠʦʥʥʳʡ ʨʠʪʤ, ʚʢʣʶʯʘʶʱʠʡ 

ʝʞʝʜʥʝʚʥʳʝ, ʝʞʝʥʝʜʝʣʴʥʳʝ ʠ ʝʞʝʤʝʩʷʯʥʳʝ ʚʩʪʨʝʯʠ. ʅʘ ʪʘʢʠʭ ʚʩʪʨʝʯʘʭ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 
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ʊʠʧʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʚʢʣʶʯʘʝʪ: 

V ʘʥʘʣʠʟ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

V ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ; 

V ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ; 

V ʥʘʟʥʘʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʠ ʩʨʦʢʦʚ ʠʩʧʦʣʥʝʥʠʷ. 

ɺʘʞʥʦ, ʯʪʦʙʳ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʦʚʝʱʘʥʠʷ ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʜʝʡʩʪʚʠʷ, ʘ ʥʝ ʥʘ 

ʬʦʨʤʘʣʴʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʘʷ ʨʘʙʦʪʘ ʩ 

ʦʪʢʣʦʥʝʥʠʷʤʠ. ʆʪʢʣʦʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʢʘʢ ʦʰʠʙʢʘ, ʘ ʢʘʢ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʦʙʣʝʤʘʭ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ: 

× ʘʥʘʣʠʟ ç5 ʧʦʯʝʤʫè; 

× ʜʠʘʛʨʘʤʤʘ ʀʩʠʢʘʚʳ; 

× ʪʨʝʥʜʦʚʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ; 

× ʩʨʘʚʥʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ. 

ʎʝʣʴ ʘʥʘʣʠʟʘ: ʚʳʷʚʣʝʥʠʝ ʢʦʨʥʝʚʳʭ ʧʨʠʯʠʥ, ʘ ʥʝ ʩʠʤʧʪʦʤʦʚ, ʠ ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʦʡʯʠʚʳʭ 

ʨʝʰʝʥʠʡ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʜʘʥʥʳʤ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʂʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʘʢʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʶʪʩʷ: 

¶ ʜʦʚʝʨʠʝ ʢ ʜʘʥʥʳʤ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʛʦʪʦʚʥʦʩʪʴ ʧʨʠʟʥʘʚʘʪʴ ʧʨʦʙʣʝʤʳ; 

¶ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʬʘʢʪʳ, ʘ ʥʝ ʤʥʝʥʠʷ; 

¶ ʩʠʩʪʝʤʥʦʝ ʦʙʫʯʝʥʠʝ ʨʘʙʦʪʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ; 

¶ ʧʦʜʜʝʨʞʢʘ ʠʥʠʮʠʘʪʠʚ ʧʦ ʫʣʫʯʰʝʥʠʷʤ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʟʨʝʣʦʩʪʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ʇʨʘʢʪʠʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ  

6.1 ʋʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ 

 

ʇʦʚʳʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʠʟʙʝʞʥʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʨʦʮʝʩʩʘʭ, 

ʨʦʣʷʭ, ʧʦʢʘʟʘʪʝʣʷʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʦʜʭʦʜʘʭ. ɼʘʞʝ ʭʦʨʦʰʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʫʣʫʯʰʝʥʠʷ ʥʝ 

ʜʘʶʪ ʫʩʪʦʡʯʠʚʦʛʦ ʵʬʬʝʢʪʘ ʙʝʟ ʩʠʩʪʝʤʥʦʡ ʨʘʙʦʪʳ ʧʦ ʠʭ ʚʥʝʜʨʝʥʠʶ ʠ ʟʘʢʨʝʧʣʝʥʠʶ. ʇʨʘʢʪʠʢʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ 

ʠʥʠʮʠʘʪʠʚ ʧʦ ʧʦʚʳʰʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʦʟʚʨʘʪʘ ʢ ʧʨʝʞʥʠʤ 

ʤʦʜʝʣʷʤ ʨʘʙʦʪʳ. 

ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʧʦʩʚʷʱʝʥ ʢʣʶʯʝʚʳʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʘʩʧʝʢʪʘʤ 

ʚʥʝʜʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʥʳʡ ʧʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʨʝʘʣʠʟʘʮʠʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʩʥʦʚʥʘʷ ʩʣʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʝʰʝʥʠʡ, ʘ ʚ ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʠʥʷʪʠʠ ʩʦʪʨʫʜʥʠʢʘʤʠ. 

ʉ ʤʝʪʦʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ 

ʵʣʝʤʝʥʪʳ: 

ʃʠʜʝʨʩʪʚʦ ʠ ʩʧʦʥʩʦʨʩʪʚʦ ʠʟʤʝʥʝʥʠʡ. ʋʩʪʦʡʯʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʘʢʪʠʚʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʘʣʴʥʦ 

ʦʜʦʙʨʷʪʴ ʠʥʠʮʠʘʪʠʚʳ, ʥʦ ʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʣʠʯʥʫʶ ʚʦʚʣʝʯʝʥʥʦʩʪʴ, ʟʘʜʘʚʘʷ ʧʨʠʤʝʨ ʥʦʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ. 

ʏʝʪʢʦʝ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʮʝʣʝʡ ʠ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʡ. ʉʦʪʨʫʜʥʠʢʠ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ, ʟʘʯʝʤ 

ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ, ʢʘʢʠʝ ʧʨʦʙʣʝʤʳ ʦʥʠ ʨʝʰʘʶʪ ʠ ʢʘʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʞʠʜʘʝʪʩʷ ʜʦʩʪʠʯʴ. 

ʆʪʩʫʪʩʪʚʠʝ ʷʩʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ çʧʦʯʝʤʫè ʧʨʠʚʦʜʠʪ ʢ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʠ ʬʦʨʤʘʣʴʥʦʤʫ 

ʚʳʧʦʣʥʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ. 
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ʂʦʤʤʫʥʠʢʘʮʠʷ ʠ ʚʦʚʣʝʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ. ʕʬʬʝʢʪʠʚʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʝʛʫʣʷʨʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʦ ʭʦʜʝ ʠʟʤʝʥʝʥʠʡ, ʨʝʟʫʣʴʪʘʪʘʭ ʠ ʚʦʟʥʠʢʘʶʱʠʭ 

ʪʨʫʜʥʦʩʪʷʭ. ɺʦʚʣʝʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʚ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ ʠ ʨʘʟʨʘʙʦʪʢʫ ʨʝʰʝʥʠʡ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ 

ʠʟʤʝʥʝʥʠʡ ʠ ʫʨʦʚʝʥʴ ʠʭ ʧʨʠʥʷʪʠʷ. 

ʈʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʦʙʫʯʝʥʠʝ. ʀʟʤʝʥʝʥʠʷ ʯʘʩʪʦ ʪʨʝʙʫʶʪ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ʆʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʤʝʪʦʜʘʤ ʧʨʦʮʝʩʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʙʦʪʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʫʣʫʯʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ. 

ʋʧʨʘʚʣʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʘʢʮʠʝʡ 

ʠ ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʫʧʨʘʚʣʷʝʤʳʡ ʬʘʢʪʦʨ. ʈʘʙʦʪʘ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚʢʣʶʯʘʝʪ 

ʚʳʷʚʣʝʥʠʝ ʝʛʦ ʧʨʠʯʠʥ, ʘʜʨʝʩʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ ʠ ʘʜʘʧʪʘʮʠʶ ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ. 

 

6.2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʥʝʧʨʝʨʳʚʥʳʭ ʫʣʫʯʰʝʥʠʡ 

 

ʂʫʣʴʪʫʨʘ ʥʝʧʨʝʨʳʚʥʳʭ ʫʣʫʯʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʫʩʪʦʡʯʠʚʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʦʠʩʢ ʠ ʨʝʘʣʠʟʘʮʠʷ ʫʣʫʯʰʝʥʠʡ ʩʪʘʥʦʚʷʪʩʷ ʯʘʩʪʴʶ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʳ, ʘ ʥʝ ʨʘʟʦʚʳʤʠ ʧʨʦʝʢʪʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʫʣʴʪʫʨʳ ʥʝʧʨʝʨʳʚʥʳʭ ʫʣʫʯʰʝʥʠʡ ʚʢʣʶʯʘʶʪ: 

V ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʧʨʦʮʝʩʩʳ ʠ ʧʨʠʯʠʥʳ, ʘ ʥʝ ʥʘ ʧʦʠʩʢ ʚʠʥʦʚʥʳʭ; 

V ʧʦʦʱʨʝʥʠʝ ʠʥʠʮʠʘʪʠʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ; 

V ʛʦʪʦʚʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʙʣʝʤʘʤʠ ʦʪʢʨʳʪʦ ʠ ʩʠʩʪʝʤʥʦ; 

V ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʬʘʢʪʦʚ ʚ ʦʙʩʫʞʜʝʥʠʷʭ; 

V ʦʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʡ ʢʫʣʴʪʫʨʳ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʫʩʠʣʠʡ. ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʣʠʥʝʡʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʦʨʤʠʨʫʶʪ 

ʦʧʝʨʘʮʠʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ. 

 

6.3. ʆʧʝʨʘʮʠʦʥʥʳʡ ʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ 

 

ʆʧʝʨʘʮʠʦʥʥʳʡ ʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʛʫʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʥʪʨʦʣʴ, ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʨʘʟʚʠʪʠʝ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʚʝʩʪʠ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʟ ʨʘʟʦʚʳʭ ʜʝʡʩʪʚʠʡ ʚ ʩʠʩʪʝʤʥʳʡ ʧʨʦʮʝʩʩ. 

ʂ ʵʣʝʤʝʥʪʘʤ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʠʪʤʘ ʦʪʥʦʩʷʪʩʷ: 

V ʝʞʝʜʥʝʚʥʳʝ ʠ ʝʞʝʥʝʜʝʣʴʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʦʚʝʱʘʥʠʷ; 

V ʨʝʛʫʣʷʨʥʳʡ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

V ʨʘʟʙʦʨ ʦʪʢʣʦʥʝʥʠʡ ʠ ʧʨʦʙʣʝʤ; 

V ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ; 

V ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ. 

ʅʘʣʠʯʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʠʪʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʩʮʠʧʣʠʥʫ ʠʩʧʦʣʥʝʥʠʷ, 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 10 - ʇʨʘʢʪʠʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

ʊʠʧʦʚʳʝ ʦʰʠʙʢʠ ʠ ʨʠʩʢʠ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

 

ʀʥʠʮʠʘʪʠʚʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʯʘʩʪʦ ʥʝ ʜʘʶʪ ʦʞʠʜʘʝʤʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʥʝ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʣʠ ʨʝʩʫʨʩʦʚ, ʘ ʚʩʣʝʜʩʪʚʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʦʰʠʙʦʢ ʠ ʥʝʜʦʦʮʝʥʢʠ ʨʠʩʢʦʚ. ɸʥʘʣʠʟ ʪʠʧʦʚʳʭ ʦʰʠʙʦʢ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠʟʙʝʞʘʪʴ 

ʧʦʚʪʦʨʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʥʝʫʜʘʯ ʠ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ 

ʫʩʠʣʠʡ. 

ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʰʠʙʢʠ ʠ ʨʠʩʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

1. ʌʦʢʫʩ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʩʦʢʨʘʱʝʥʠʠ ʟʘʪʨʘʪ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ 

ʦʰʠʙʦʢ ʷʚʣʷʝʪʩʷ ʩʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢ ʧʨʷʤʦʤʫ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʠʛʥʦʨʠʨʫʝʪ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʡ ʥʘ ʢʘʯʝʩʪʚʦ, ʩʨʦʢʠ, ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ. 

ʇʦʩʣʝʜʩʪʚʠ̫ʤʠ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʤʦʛʫʪ ʙʳʪʴ: 

ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ; 

ʨʦʩʪ ʩʢʨʳʪʳʭ ʧʦʪʝʨʴ ʠ ʧʝʨʝʜʝʣʦʢ; 

ʩʥʠʞʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ; 

ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʵʬʬʝʢʪ ʙʝʟ ʫʩʪʦʡʯʠʚʳʭ ʫʣʫʯʰʝʥʠʡ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʠʩʢ ʙʘʣʘʥʩʘ 

ʤʝʞʜʫ ʟʘʪʨʘʪʘʤʠ, ʢʘʯʝʩʪʚʦʤ, ʩʢʦʨʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ. 

2. ʃʦʢʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʦʛʦ ʚʟʛʣʷʜʘ. ʆʧʪʠʤʠʟʘʮʠʷ ʦʪʜʝʣʴʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠʣʠ ʦʧʝʨʘʮʠʡ ʙʝʟ ʫʯʝʪʘ ʩʢʚʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʣʦʢʘʣʴʥʳʤ 

ʫʣʫʯʰʝʥʠʷʤ, ʥʝ ʚʣʠʷʶʱʠʤ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʏʘʩʪʦ ʵʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ 

ʢʦʥʬʣʠʢʪʦʚ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠ ʫʭʫʜʰʝʥʠʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʈʠʩʢ ʣʦʢʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ: 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ KPI; 
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ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʦʙʣʝʤ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ; 

ʫʣʫʯʰʝʥʠʠ ʣʦʢʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʫʭʫʜʰʝʥʠʠ ʦʙʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʟʙʝʞʘʪʴ ʜʘʥʥʦʡ ʦʰʠʙʢʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʢʚʦʟʥʳʤʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤʠ. 

3. ɺʥʝʜʨʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʌʦʨʤʘʣʴʥʦʝ 

ʚʥʝʜʨʝʥʠʝ Lean, Six Sigma ʠʣʠ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʠʤʠʪʘʮʠʠ ʫʣʫʯʰʝʥʠʡ. ʀʥʩʪʨʫʤʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʦ ʠ ʥʝ ʩʪʘʥʦʚʷʪʩʷ 

ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʜʘʥʥʦʡ ʦʰʠʙʢʠ ʷʚʣʷʶʪʩʷ: 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ; 

ʚʦʩʧʨʠʷʪʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʘʢ çʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠè; 

ʦʪʢʘʟ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. 

ʋʩʪʦʡʯʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʧʨʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ 

ʧʦʚʝʜʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ. 

4. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ. ʅʝʢʦʨʨʝʢʪʥʦ ʚʳʙʨʘʥʥʳʝ ʠʣʠ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʢʘʞʘʶʪ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝʪʳ ʠ ʩʪʠʤʫʣʠʨʫʶʪ 

ʥʝʞʝʣʘʪʝʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ. 

 

ʊʠʧʦʚʳʝ ʧʨʦʙʣʝʤʳ ʚʢʣʶʯʘʶʪ: 

ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ KPI; 

ʦʨʠʝʥʪʘʮʠʶ ʪʦʣʴʢʦ ʥʘ ʟʘʧʘʟʜʳʚʘʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ; 

ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʧʨʘʚʠʣ ʨʘʩʯʝʪʘ; 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʘʣʴʥʳʤ ʮʝʣʷʤ ʙʠʟʥʝʩʘ. 

ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʩʪʦʡ, ʧʨʦʟʨʘʯʥʦʡ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʡ. 

5. ʅʝʜʦʦʮʝʥʢʘ ʨʦʣʠ ʧʝʨʩʦʥʘʣʘ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷʤ. ʀʛʥʦʨʠʨʦʚʘʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʠʯʠʥ ʥʝʫʜʘʯ. ʉʦʪʨʫʜʥʠʢʠ, ʥʝ 

ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʠʟʤʝʥʝʥʠʷ, ʚʦʩʧʨʠʥʠʤʘʶʪ ʠʭ ʢʘʢ ʥʘʚʷʟʘʥʥʳʝ ʠ ʬʦʨʤʘʣʴʥʳʝ. 

ʈʠʩʢʠ ʚʢʣʶʯʘʶʪ: 

ʩʢʨʳʪʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ; 

ʬʦʨʤʘʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ; 

ʧʦʪʝʨʶ ʠʥʠʮʠʘʪʠʚʳ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʠ 

ʨʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʮʠʡ. 

6. ʆʪʩʫʪʩʪʚʠʝ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʘʞʝ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʝ 

ʫʣʫʯʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʫʪʨʘʯʝʥʳ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʝʭʘʥʠʟʤʦʚ ʟʘʢʨʝʧʣʝʥʠʷ. ʂ ʪʠʧʦʚʳʤ 

ʧʨʠʯʠʥʘʤ ʦʪʥʦʩʷʪʩʷ: 

ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ʨʝʛʣʘʤʝʥʪʦʚ; 

ʥʝʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʢʘʟʘʪʝʣʝʡ; 

ʩʤʝʥʘ ʧʨʠʦʨʠʪʝʪʦʚ ʨʫʢʦʚʦʜʩʪʚʘ. 

ɼʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʫʣʫʯʰʝʥʠʷ ʚ ʦʧʝʨʘʮʠʦʥʥʳʡ 

ʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ. 

7. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʩʚʷʟʴ ʩ ʩʪʨʘʪʝʛʠʝʡ ʢʦʤʧʘʥʠʠ. ʆʧʝʨʘʮʠʦʥʥʳʝ ʠʥʠʮʠʘʪʠʚʳ, ʥʝ ʩʚʷʟʘʥʥʳʝ 

ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ, ʪʝʨʷʶʪ ʧʨʠʦʨʠʪʝʪ ʠ ʧʦʜʜʝʨʞʢʫ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʦʟʥʝʥʥʦʩʪʠ 

ʫʩʠʣʠʡ ʠ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʘ. 

ʉʚʷʟʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦ ʩʪʨʘʪʝʛʠʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

ʬʦʢʫʩ ʥʘ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ; 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ; 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʇʦʥʠʤʘʥʠʝ ʪʠʧʦʚʳʭ ʦʰʠʙʦʢ ʠ ʨʠʩʢʦʚ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʚʳʩʪʨʘʠʚʘʪʴ ʙʦʣʝʝ ʟʨʝʣʳʡ 

ʠ ʦʩʦʟʥʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʚʳʰʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʉʠʩʪʝʤʥʦʩʪʴ, ʧʨʦʮʝʩʩʥʦʝ 
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ʤʳʰʣʝʥʠʝ, ʨʘʙʦʪʘ ʩ ʣʶʜʴʤʠ ʠ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʫʩʧʝʭʘ. 

 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʤʦʜʝʣʴ ʜʝʡʩʪʚʠʡ, ʧʦʟʚʦʣʷʶʱʫʶ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʠʩʪʝʤʥʦ ʧʦʜʭʦʜʠʪʴ ʢ 

ʫʣʫʯʰʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʟʨʦʟʥʝʥʥʳʭ ʠʥʠʮʠʘʪʠʚ, ʘʣʛʦʨʠʪʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʨʝʰʝʥʠʡ, ʬʦʢʫʩ ʥʘ ʧʨʠʦʨʠʪʝʪʘʭ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʦʩʪʠʛʥʫʪʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʩ ʫʯʝʪʦʤ ʦʪʨʘʩʣʝʚʦʡ ʩʧʝʮʠʬʠʢʠ, 

ʤʘʩʰʪʘʙʘ ʙʠʟʥʝʩʘ ʠ ʫʨʦʚʥʷ ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʕʪʘʧ 1. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠ ʧʨʠʦʨʠʪʝʪʦʚ. ʇʦʚʳʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʣʞʥʦ ʥʘʯʠʥʘʪʴʩʷ ʩ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʢʦʤʧʘʥʠʠ. ʅʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʧʝʨʘʮʠʦʥʥʳʝ ʫʣʫʯʰʝʥʠʷ 

ʩʧʦʩʦʙʥʳ ʜʘʪʴ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʜʣʷ ʙʠʟʥʝʩʘ. 

ʂʣʶʯʝʚʳʝ ʜʝʡʩʪʚʠʷ ʵʪʘʧʘ: 

× ʘʥʘʣʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ; 

× ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʨʦʩʪ, ʤʘʨʞʠʥʘʣʴʥʦʩʪʴ, ʩʝʨʚʠʩ, ʫʩʪʦʡʯʠʚʦʩʪʴ); 

× ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʠʪʝʨʠʝʚ ʫʩʧʝʭʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʫʣʫʯʰʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʷʩʥʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʟʘʯʝʤ ʢʦʤʧʘʥʠʠ ʪʨʝʙʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʩʯʠʪʘʶʪʩʷ ʮʝʣʝʚʳʤʠ. 

ʕʪʘʧ 2. ɼʠʘʛʥʦʩʪʠʢʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʝʣʴ ʜʠʘʛʥʦʩʪʠʢʠ: 

ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʥʘʙʣʶʜʝʥʠʡ ʠ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ. 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʜʠʘʛʥʦʩʪʠʢʠ: 

× ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʤʝʪʨʠʢ; 

× ʢʘʨʪʠʨʦʚʘʥʠʝ ʩʢʚʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

× ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʨʴ, ʫʟʢʠʭ ʤʝʩʪ ʠ ʦʪʢʣʦʥʝʥʠʡ; 

× ʦʮʝʥʢʘ ʟʨʝʣʦʩʪʠ ʧʨʦʮʝʩʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʫʣʴʪʫʨʳ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʟʦʥʳ ʥʘʠʙʦʣʴʰʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʣʫʯʰʝʥʠʡ. 

ʕʪʘʧ 3. ɺʳʙʦʨ ʬʦʢʫʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʫʣʫʯʰʝʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠʦʨʠʪʝʪʳ ʫʣʫʯʰʝʥʠʡ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʫʩʢʘʪʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʠʮʠʘʪʠʚ. 

ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʬʦʢʫʩʥʳʭ ʧʨʦʮʝʩʩʦʚ: 

× ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ; 

× ʤʘʩʰʪʘʙ ʧʦʪʝʨʴ ʠ ʦʪʢʣʦʥʝʥʠʡ; 

× ʥʘʣʠʯʠʝ ʫʧʨʘʚʣʷʝʤʳʭ ʬʘʢʪʦʨʦʚ; 

× ʛʦʪʦʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ. 

ʌʦʢʫʩʠʨʦʚʘʥʠʝ ʫʩʠʣʠʡ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʟʘʤʝʪʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʵʬʬʝʢʪʘ. 

ʕʪʘʧ 4. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʰʝʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ Lean, Six Sigma, TOC ʠ ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ. 

ʂʣʶʯʝʚʳʝ ʧʨʠʥʮʠʧʳ ʚʥʝʜʨʝʥʠʷ 

× ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ, ʘ ʥʝ ʩʠʤʧʪʦʤʦʚ; 

× ʚʦʚʣʝʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʨʘʟʨʘʙʦʪʢʫ ʨʝʰʝʥʠʡ; 

× ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʦʵʪʘʧʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʟʤʝʥʝʥʠʡ; 

× ʦʮʝʥʢʘ ʦʞʠʜʘʝʤʦʛʦ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 

ʈʝʰʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ. 

ʕʪʘʧ 5. ʅʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʳ ʤʝʪʨʠʢ ʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʷʝʪʩʷ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʨʘʞʘʶʱʘʷ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʦʚ. 
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ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʵʪʘʧʘ: 

× ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ KPI; 

× ʥʘʩʪʨʦʡʢʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʜʘʰʙʦʨʜʦʚ; 

× ʚʥʝʜʨʝʥʠʝ ʨʝʛʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʪʢʣʦʥʝʥʠʡ; 

× ʠʥʪʝʛʨʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʧʝʨʘʮʠʦʥʥʳʡ ʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ. 

× ʂʦʥʪʨʦʣʴ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʫʣʫʯʰʝʥʠʡ. 

ʕʪʘʧ 6. ʆʙʫʯʝʥʠʝ ʠ ʚʦʚʣʝʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ. ʇʦʚʳʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʨʝʟʫʣʴʪʘʪʳ. 

ʂʣʶʯʝʚʳʝ ʜʝʡʩʪʚʠʷ: 

× ʦʙʫʯʝʥʠʝ ʧʨʦʮʝʩʩʥʦʤʫ ʤʳʰʣʝʥʠʶ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤ ʫʣʫʯʰʝʥʠʡ; 

× ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ; 

× ʚʦʚʣʝʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʫʣʫʯʰʝʥʠʷʤ; 

× ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʨʘʢʪʠʢʦʚ. 

ʕʪʘʧ 7. ɿʘʢʨʝʧʣʝʥʠʝ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʫʩʧʝʰʥʳʝ 

ʧʨʘʢʪʠʢʠ ʟʘʢʨʝʧʣʷʶʪʩʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

ʕʣʝʤʝʥʪʳ ʟʘʢʨʝʧʣʝʥʠʷ: 

× ʦʙʥʦʚʣʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ʨʝʛʣʘʤʝʥʪʦʚ; 

× ʚʢʣʶʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ; 

× ʨʝʛʫʣʷʨʥʘʷ ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ; 

× ʟʘʧʫʩʢ ʥʦʚʳʭ ʮʠʢʣʦʚ ʫʣʫʯʰʝʥʠʡ. 

ʇʦʚʳʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ, ʪʨʝʙʫʶʱʠʤ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʜʠʩʮʠʧʣʠʥʳ ʠʩʧʦʣʥʝʥʠʷ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚʩʝʭ 

ʫʨʦʚʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʂʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʪ ʧʨʦʮʝʩʩʳ, ʤʝʪʨʠʢʠ ʠ 

ʢʫʣʴʪʫʨʫ ʫʣʫʯʰʝʥʠʡ, ʧʦʣʫʯʘʶʪ ʫʩʪʦʡʯʠʚʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʦʚʳʰʘʶʪ ʩʚʦʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 
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