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ɺ ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʕʃɽʂʊʈʆʅʅʆɽ ʆɹʋʏɽʅʀɽ 

ʋɼʂ 004 

ɽ.ɸ. ɹʦʨʦʜʠʥʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ 

ʛ. ʉʫʨʛʫʪ, ʉʫʨʛʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʅɸʃʀɿ ʉʋʑɽʉʊɺʋʖʑʀʍ ʉʀʉʊɽʄ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ 

ʆɹʋʏɽʅʀʗ ɺ ʈʆʉʉʀʀ ʅɸ ʆʉʅʆɺɽ ɺʀʈʊʋɸʃʔʅʆʁ 

ʆɹʋʏɸʖʑɽʁ ʉʈɽɼʓ MOODLE 

ʌʦʨʤʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʤʦʞʝʪ ʚʘʤ ʚʳʞʠʪʴ.  

ʉʘʤʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠʚʝʜʝʪ ʚʘʩ ʢ ʫʩʧʝʭʫ. 

ɼʞʠʤ ʈʦʥ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʚʷʟʠ ʩ ʠʥʬʦʨʤʘʪʠʟʘʮʠʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʩʠʩ-

ʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʠʨʪʫʘʣʴʥʘʷ ʦʙʫʯʘʶʱʘʷ ʩʨʝʜʘ Modular Object-

Oriented Dynamic Learning Environment (ʤʦʜʫʣʴʥʘʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʫʯʘʶʱʘʷ 

ʩʨʝʜʘ). ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʯʨʝʞʜʝʥʠʷ ʠ ʜʨʫʛʠʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʶʪ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʩʦʚʨʝʤʝʥʥʫʶ ʧʣʘʪʬʦʨʤʫ MOODLE ʚ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʮʝʣʷʭ; ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʧʦʣʴʟʫʶʪʩʷ ɺʋɿʳ. ʕʪʘ ʩʪʘʪʴʷ 

ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʫʯʠʪʝʣʷʤ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʨʘʟʣʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩ-

ʥʦʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ; ʚʠʨʪʫʘʣʴʥʘʷ ʦʙʫʯʘʶʱʘʷ ʩʨʝʜʘ Modular Object-Oriented 

Dynamic Learning Environment; ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʙʝʟ ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʪʠ-

ʟʘʮʠʠ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ 

ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ 

ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʦʙʫʯʘʶʱʠʤʩʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ. ʇʦʣʫʯʝʥʠʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʟʘ ʩʯʝʪ, ʥʘʧʨʠʤʝʨ, ʚʥʝ-

ʜʨʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ. 

ʇʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ  ̄137 ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫ-

ʢʠ ʈʌ ʦʪ 06.05.2005 ʛ. çʆʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, ʧʨʠ 

ʦʢʦʥʯʘʥʠʠ ʦʙʫʯʝʥʠʷ ʠʪʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʦʯʥʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ʩ ʧʦʤʦʱʴʶ ʜʠʩ-

ʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [1, ʇʨʠʢʘʟ 137 ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ 

ʦʪ 06.05.2005 çʆʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡè]. ʀʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʤʦʞʥʦ ʦʬʦʨʤʠʪʴ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʥʦ 

ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʢʦʣʦʨʠʪʥʦ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʩʪʠʤʫʣʦʤ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʠʥʬʦʨʤʘʪʠʟʘʮʠʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʠʨʪʫʘʣʴʥʘʷ ʦʙʫʯʘʶʱʘʷ ʩʨʝʜʘ Modular 

Object-Oriented Dynamic Learning Environment (ʤʦʜʫʣʴʥʘʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʜʠʥʘʤʠʯʝ-

ʩʢʘʷ ʦʙʫʯʘʶʱʘʷ ʩʨʝʜʘ).  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ 67186 ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝ-

ʜʠʥʝʥʠʡ ʠʟ 222 ʩʪʨʘʥ ʤʠʨʘ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

MOODLE, 40037 (59,6%) ʠʟ ʥʠʭ ʧʨʦʩʠʣʠ ʥʝ ʧʦʢʘʟʳʚʘʪʴ ʯʘʩʪʥʫʶ ʞʠʟʥʴ ʠ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ 

ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ Moodle. ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʘʢʪʠʢʫʶʪ ʚ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʩʪʨʘʥʘʭ, ʢʘʢ ɸʚ-

ʩʪʨʘʣʠʷ, ɸʨʛʝʥʪʠʥʘ, ɹʨʘʟʠʣʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ɻʝʨʤʘʥʠʷ, ʀʥʜʠʷ, ʀʥʜʦʥʝʟʠʷ, ʀʩʧʘʥʠʷ, ʀʪʘʣʠʷ, 

ʂʘʥʘʜʘ, ʂʦʣʫʤʙʠʷ, ʄʝʢʩʠʢʘ, ʇʦʣʴʰʘ, ʇʦʨʪʫʛʘʣʠʷ, ʈʦʩʩʠʷ, ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ, ʊʘʠ-

ʣʘʥʜ, ʌʨʘʥʮʠʷ. ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ 1793 ʤʝʩʪʘ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʣʠ ʩʘʡʪʳ ʜʣʷ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ, ʥʦ 

875 (48,8%) ʠʟ ʥʠʭ ʧʨʦʩʠʣʠ ʥʝ ʧʦʢʘʟʳʚʘʪʴ ʯʘʩʪʥʫʶ ʞʠʟʥʴ, ʠ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ 

ʩʘʡʪʝ Moodle. ʆʩʪʘʣʴʥʳʝ 918 ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪ 

http://www.edu.ru/db-mon/mo/Data/d_05/m137.html
http://www.edu.ru/db-mon/mo/Data/d_05/m137.html
http://www.edu.ru/db-mon/mo/Data/d_05/m137.html
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ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʩʦʚʨʝʤʝʥʥʫʶ ʧʣʘʪʬʦʨʤʫ MOODLE ʚ ʨʘʟʣʠʯʥʳʭ ʮʝʣʷʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ 

ʫʯʝʙʥʳʝ (ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ) ʢʫʨʩʳ/ʮʝʥʪʨʳ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ (ʜʠʩʪʘʥ-

ʮʠʦʥʥʳʝ ʢʫʨʩʳ/ʦʣʠʤʧʠʘʜʳ), ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʫʯʘʱʠʭʩʷ, ʘʪʪʝʩʪʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʩʦʮʠʘʣʴ-

ʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʚʠʨʪʫʘʣʴʥʳʝ ʰʢʦʣʳ/ʢʣʘʩʩʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʢʘʙʠʥʝʪʳ, ʩʠʩʪʝʤʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ ʨʘʟ-

ʣʠʯʥʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 918 (51,2%) ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʢʦʪʦ-

ʨʳʝ ʘʢʪʠʚʥʦ ʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʦʡ Moodle.  

 

 
 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ.  

ʅʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʠʟ 918 ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʦ 180 ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (ʰʢʦʣ ʠ ʛʠʤʥʘʟʠʡ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 19,6% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʂ ʵʣʝʢʪʨʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʷʪʩʷ: ʦʬʠʮʠʘʣʴʥʳʝ ʩʘʡʪʳ ʫʯʨʝʞʜʝʥʠʡ ʠ 

ʫʯʠʪʝʣʝʡ-ʧʨʝʜʤʝʪʥʠʢʦʚ, ʙʘʟʦʚʳʝ ʢʫʨʩʳ ʰʢʦʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ (ʤʘʪʝʤʘʪʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʪ.ʜ.), 

ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʣʠʤʧʠʘʜ (ʧʨʝʜʤʝʪʥʳʭ, ʤʝʞʧʨʝʜʤʝʪʥʳʭ, ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ), ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʰʢʦʣʳ (ʕʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʰʢʦʣʘ ʧʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʄɻʋ), ʦʥʣʘʡʥ-ʰʢʦʣʳ (ʪʫʨʝʮʢʦʛʦ ʷʟʳʢʘ, ʛʠʤʥʘʟʠʠ, ʷʧʦʥʩʢʦ-

ʛʦ ʷʟʳʢʘ FUJIKO, ʘʩʪʨʦʣʦʛʠʠ, ʶʥʦʛʦ ʘʨʭʠʪʝʢʪʦʨʘ, ʪʝʢʩʪʠʣʴʥʦʡ ʢʫʢʣʳ), ʩʘʡʪʳ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ 

(ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʜʨ.), ʛʦʨʦʜʩʢʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʦʙʱʝʩʪʚʘ ʫʯʘʱʠʭ-

ʩʷ, ʥʘʫʯʥʳʝ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ ʫʯʘʱʠʭʩʷ, ʦʥʣʘʡʥ ʨʝʧʝʪʠʪʦʨʩʪʚʦ. 

ʀʟ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ʠʟ 918 ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘ-

ʥʦ 76 ʫʯʨʝʞʜʝʥʠʡ ʥʘʯʘʣʴʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʪʝʭʥʠʢʫʤʳ, ʣʠʮʝʠ ʠ ʢʦʣʣʝʜʞʠ), ʯʪʦ ʩʦʩʪʘʚ-

ʣʷʝʪ 8,3% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʂ ʵʣʝʢʪʨʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʷʪʩʷ: ʦʬʠʮʠʘʣʴʥʳʝ 

ʩʘʡʪʳ ʪʝʭʥʠʢʫʤʦʚ, ʣʠʮʝʝʚ ʠ ʢʦʣʣʝʜʞʝʡ (ʉʝʚʝʨʦ-ʂʫʙʘʥʩʢʠʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʣ-

ʣʝʜʞ, ɹʨʘʪʩʢʠʡ ʪʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤ, ʊʘʪʘʨʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʢʦʣʣʝʜʞ), ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʨʪʘʣʳ ʫʯʨʝʞʜʝʥʠʡ ʅʇʆ ʠ ʉʇʆ (ʂʫʙʘʥʩʢʦʛʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜ-

ʞʘ, ʦʪʜʝʣʝʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʇʝʥʟʝʥʩʢʦʛʦ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʢʦʣʣʝʜʞʘ). 
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ʉʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʨʝʜʫ Moodle

ʉʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʚʠʨʪʫʘʣʴʥʦʡ ʦʙʫʯʘʶʱʝʡ ʩʨʝʜʳ MOODLE

˻͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͯ;͔͔͙ͪ͗͒ͤΎ 
ό΄ͦ͟͡· ͙ ͎͙͙͙ͣͤ͊͘ύ

̂;͔͔͙ͪ͗͒ͤΎ ͤ͊;͊͡Έ͎ͤͦͦ ͙ ͔͔͎ͫͪ͒ͤͦ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 
ό͔ͭͻ͙ͤͯͣ͟·Σ ͙͡ͼ͔͚Σ ͔͙ͦ͒͗͟͡͡ύ

̂;͔͔͙ͪ͗͒ͤΎ ͍·ͫ΄͔͎ͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 
ό͙͙ͤͫͭͭͯͭ·Σ ͙͍͔͙͔ͯͤͪͫͭͭ·Σ ͔͙͙͊͊͒ͣ͟ύ

̂;͔͔͙ͪ͗͒ͤΎΣ ͙ͫͨͦ͡Έͯ͘Ό΅͙͔ 
͙͒ͫͭ͊ͤͼ͙͔ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ 
όͯͪͫ͟·Σ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ 
ͨͦ͡΅͙͊͒͟Σ ΄ͦ͟͡·ύ
̂;͔͋ͤ·͔ ͯͪͫ͟·κ΄ͦ͟͡·κͨͦͪͭ͊͡·

ˤ͙ͪͭͯ͊͡Έͤ·͔ ͔ͫͪ͒·κ΄ͦ͟͡·κ͊͟ͺ͔͒ͪ·

˨͎͙͔ͪͯ ͍͙͒· Ή͔͎ͭͪͦͤͤͦͦ͟͡ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ
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ʊʨʝʪʴʷ ʢʘʪʝʛʦʨʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 263-ʭ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʠʥʩʪʠʪʫʪʳ, 

ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʘʢʘʜʝʤʠʠ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 28,6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʟ ʥʠʭ 98 ʦʨ-

ʛʘʥʠʟʘʮʠʡ (3,7% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ɺʋɿʦʚ) ʦʙʫʯʘʶʪʩʷ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʂ ʵʣʝʢʪʨʦʥ-

ʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʷʪʩʷ: ʦʬʠʮʠʘʣʴʥʳʝ ʩʘʡʪʳ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʠʥʩʪʠʪʫʪʦʚ ʠ ʘʢʘʜʝʤʠʡ (ʂʘʟʘʥ-

ʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ, ʉʤʦʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ɻʫʤʘʥʠ-

ʪʘʨʥʳʡ ʠʥʩʪʠʪʫʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ, ʋʬʠʤʩʢʠʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʝʨʚʳʡ 

ʄɻʄʋ ʠʤ.ʉʝʯʝʥʦʚʘ, ʄʦʩʢʦʚʩʢʘʷ ʧʨʘʚʦʩʣʘʚʥʘʷ ʜʫʭʦʚʥʘʷ ʘʢʘʜʝʤʠʷ), ʩʘʡʪʳ ʢʘʬʝʜʨ ʨʘʟʣʠʯʥʳʭ ʥʘ-

ʧʨʘʚʣʝʥʠʡ (ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʙʠʦʣʦʛʠʠ, çʃʠʥʛʚʠʩʪʠʢʘè ʬʠʣʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʈʋɼʅ, ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʋɻʄɸ), ʩʘʡʪʳ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʩʪʫʜʝʥʪʘʤ (ʤʝʜʠʮʠʥʩʢʠʭ ɺʋɿʦʚ), ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʨʪʘʣʳ ɺʋ-

ɿʦʚ/ʢʘʬʝʜʨ (ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʘʬʝʜʨʳ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʝʪʠʢʠ ʉʫʨʛʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ʠʤ. ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ), ʩʘʡʪʳ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ 

ʩʪʫʜʝʥʪʦʚ ɺʋɿʦʚ (ʉʘʡʪ ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʩʘʡʪ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʪʫʜʝʥʪʦʚ ʟʘʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ (ʀʥʩʪʠʪʫʪ ʜʝʪʩʪʚʘ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ), ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʞ-

ʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʘʚʘ). 

ʀʟ 918 ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʥʘ ʩʘʡʪʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 35 ʫʯʨʝʞ-

ʜʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

3,8% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʂ ʵʣʝʢʪʨʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʷʪʩʷ: ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʦʙʫʯʝʥʠʝ ʷʟʳʢʘʤ (ʘʥʛʣʠʡʩʢʠʡ ï English-distance, ʰʚʝʜʩʢʠʡ ï Svenskabinet) ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ 

ʦʙʫʯʝʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʨʝʧʝʪʠʪʦʨ (NewTutor), ʮʝʥʪʨʳ/ʩʘʡʪʳ/ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ (ʮʝʥʪʨ ʦʙʫʯʝʥʠʷ ʡʦʛʠ, ʩʘʡʪ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ, ʩʘʡʪ ɹʘʰʢʠʨʩʢʦʛʦ 

ɻɸʋ, ʩʠʩʪʝʤʘ ʜʝʩʘʥʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʰʢʦʣʳ 1212, ʩʠʩʪʝʤʘ çʋʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʮʝʥʪʨʘ çʊʝʥʜʝʨèè), 

ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʪʨʝʥʠʥʛʠ (çɺʘʰ ʥʦʚʳʡ ʥʘʚʳʢè), ʧʦʜʛʦʪʦʚʢʘ ʢ ʵʢʟʘʤʝʥʘʤ (ɻʀɸ, ɽɻʕ), ʜʠʩʪʘʥʮʠʦʥ-

ʥʳʝ ʰʢʦʣʳ (ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʠʥʚʘʣʠʜʦʚ, ɿʘʦʯʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʡ 

ʰʢʦʣʳ ʧʨʠ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʥʘ ʙʘʟʝ ʄʫʨʤʘʥʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʣʠ-

ʮʝ)̫, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ/ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ/ʩʪʫʜʝʥʪʦʚ (ʰʢʦʣ, ʢʦʣʣʝʜʞʝʡ, ʫʥʠʚʝʨʩʠʪʝ-

ʪʦʚ, ʠʥʩʪʠʪʫʪʦʚ, ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ eLearning, ʜʝʪʝʡ ʠʥʚʘʣʠʜʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ, ALT-

Linux, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ/ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜ-

ʨʦʚ, ʜʦʚʫʟʦʚʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ), ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʢʫʨʩʳ (Moodle 2.2, Prourok.ru, ʣʠʮʝʝʚ, ʪʝʭʥʠʢʫʤʦʚ, 

ʧʦ ʰʢʦʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ), ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʵʣʝʢʪʠʚʥʳʝ ʢʫʨʩʳ (ʧʨʠ ʊʘʤʙʦʚʩʢʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ 

ʪʝʭʥʠʢʫʤʝ), ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʨʪʘʣʳ ʰʢʦʣ/ʫʯʨʝʞʜʝʥʠʡ ʅʇʆ/ʉʇʆ/ɺʋɿʦʚ, ʦʪ-

ʢʨʳʪʳʝ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʢʫʨʩʳ/ʦʣʠʤʧʠʘʜʳ, ʧʣʦʱʘʜʢʠ/ʧʦʨʪʘʣʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (çʊʫʣ-

ʣʘʨè, ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʌɹʋɿ, ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʝʞʠʤʝ on-

lain, ʦʣʠʤʧʠʘʜ), ʩʝʨʚʝʨʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʟ-

ʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʤʘʛʠʩʪʨʘʪʫʨʳ ʆʤɻʋ ʠʤ. ʌ.ʄ.ɼʦʩʪʦʝʚʩʢʦʛʦ, ʨʘʩʯʝʪʥʦʛʦ ʮʝʥʪʨʘ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ). 

ʂ ʧʷʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ 42 ʫʯʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʫʯʝʙʥʳʝ ʮʝʥʪʳ/ʢʫʨʩʳ/ ʧʦʨ-

ʪʘʣʳ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 4,6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʂ 

ʵʣʝʢʪʨʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʷʪʩʷ: ʫʯʝʙʥʳʝ ʮʝʥʪʨʳ (çʋʯʝʙʥʳʡ ʮʝʥʪʨ ɸʚʠʘʙʠʟʥʝʩè, çɿʥʘʥʠʝè, 

çʃʠʥʛʚʘ-ʉʘʨʘʪʦʚè, ʆʆʆ çʆʪʢʨʳʪʳʝ ʪʝʭʥʦʣʦʛʠʠè, ʫʯʝʙʥʳʡ ʮʝʥʪʨ ʪʦʣʴʷʪʪʠʥʩʢʦʛʦ ʮʝʥʪʨʘ ʪʨʫʜʦ-

ʚʳʭ ʨʝʩʫʨʩʦʚ, ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʮʝʥʪʨ çʀʥʬʦʢʦʤè NetCracket), ʫʯʝʙʥʳʝ ʢʫʨʩʳ (ʢʘʬʝʜʨʳ ʩʠʩʪʝʤʥʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʂʫʨʩʢʦʡ ɻʉʍɸ, ʕɹʉ çʕʣʝʢʪʨʦʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʦʥʣʘʡʥè), ʫʯʝʙʥʳʝ ʧʦʨʪʘʣʳ 

(çɸʩʪʨʦʋʥʠʚʝʨè, çʄʫʞʝʚʩʢʘʷ ʉʆʐè, ɹʠʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʢʘʬʝʜʨʳ ʩʠʩʪʝʤ ʪʝ-

ʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʈʋɼʅ), ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ (ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʮʝʥʪʨʘ ʕʜʫʢʦʨ, ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʬʦʢʘʣʴʥʦ-

ʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʫʶʱʝʛʦ ʤʠʢʨʦʩʢʦʧʘ), ʘ ʪʘʢʞʝ ʫʯʝʙʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʐʝʩʪʘʷ ʢʘʪʝʛʦʨʠʷ ʩʦʩʪʦʠʪ ʠʟ 25 ʫʯʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʚʠʨʪʫʘʣʴʥʳʝ ʩʨʝʜʳ/ʰʢʦʣʳ/ 

ʢʘʬʝʜʨʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 2,7% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʂ ʵʣʝʢʪʨʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʪ-

ʥʦʩʷʪʩʷ: ʚʠʨʪʫʘʣʴʥʘʷ ʦʙʫʯʘʶʱʘʷ ʩʨʝʜʘ (ʂʘʟʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʠʥʩʪʠʪʫʪʘ ʧʨʠʢʣʘʜʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ), ʚʠʨʪʫʘʣʴʥʳʝ ʰʢʦʣʳ ʠ ʢʣʘʩʩʳ, ʚʠʨʪʫʘʣʴʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ, ʚʠʨʪʫʘʣʴʥʳʡ ʮʝʥʪʨ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʠʨʪʫʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʩʧʝʮʠʘʣʴʥʦʡ ʧʝ-

ʜʘʛʦʛʠʢʠ ʠ ʧʩʠʭʦʣʦʛʠʠ, ʚʠʨʪʫʘʣʴʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪʘʣ. 
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ʅʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʠʟ 918 ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʦ 297 ʫʯʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʨʫʛʠʝ ʚʠʜʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʨʝ-

ʜʳ Moodle, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 32,4% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʂ ʵʣʝʢʪʨʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ 

ʦʪʥʦʩʷʪʩʷ: D-LINK  (ʦʙʫʯʝʥʠʝ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ), PIL ʚ ʨʘʙʦʪʝ ʫʯʠʪʝʣʷ (Python Imaging Library ï 

ʙʠʙʣʠʦʪʝʢʘ ʷʟʳʢʘ Python ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʦʡ), TRINITI VIDEO SEMINARY ï ɺʠ-

ʜʝʦʩʝʤʠʥʘʨʠʷ ʉʚʷʪʦʡ ʊʨʦʡʮʳ, Yacht Club Sports ï ʦʙʫʯʝʥʠʝ ʷʭʪʠʥʛʫ, ʀʥʬʦʂʦ ï ʩʦʦʙʱʝʩʪʚʦ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʉɼʆ Moodle, ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʫʙʣʠʯʥʘʷ ʠʩʪʦʨʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ 

ʈʦʩʩʠʠ, ʢʦʥʩʦʨʮʠʫʤ ɼʆ ɽʚʨʦ-ɸʟʠʘʪʩʢʦʡ ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛ ʧʩʠʭʦʬʠʟʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʦʨʪʦʧʝʜʠʯʝʩʢʘʷ ʩʪʦʤʘʪʦʣʦʛʠʷ, çʗ ʥʝ did-wasnikè ï ʩʘʡʪ ʜʣʷ ʪʝʭ, ʢʪʦ 

ʭʦʯʝʪ ʥʘʫʯʠʪʴʩʷ ʧʨʘʚʠʣʴʥʦ ʛʦʚʦʨʠʪʴ ʧʦ-ʘʥʛʣʠʡʩʢʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɼʘʣʝʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ɺʋɿʳ. 

ɺʩʷ ʨʘʙʦʪʘ ʩ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʦʡ MOODLE ʧʦʩʪʨʦʝʥʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʷʭ ʢʫʨʩʦʚ ï ʵʪʦ ʜʨʝ-

ʚʦʚʠʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʘʪʝʛʦʨʠʡ ʠ ʧʦʜʢʘʪʝʛʦʨʠʡ, ʧʦʤʦʛʘʶʱʘʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʢʫʨʩʳ ʚ ʜʘʥʥʦʡ ʩʨʝ-

ʜʝ (2), ʩʘʤʠ ʢʫʨʩʳ ï ʵʪʦ ʫʯʝʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʩʠʩʪʝʤʝ, ʚʢʣʶʯʘʶʱʝʝ ʥʘʙʦʨ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʠ/ʠʣʠ ʘʩʩʠʩʪʝʥʪʦʚ, ʩʣʫʰʘʪʝʣʝʡ ʠʣʠ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠʣʠ ʩʦʟ-

ʜʘʪʝʣʴ ʢʫʨʩʦʚ, ʥʘʟʥʘʯʘʷ ʪʘʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ/ʠʣʠ ʘʩʩʠʩʪʝʥʪʦʚ (2). ʀʟ 263 ɺʋɿʦʚ 231 ʠʩʧʦʣʴʟʫʶʪ 

ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʢʘʪʝʛʦʨʠʠ ʢʫʨʩʦʚ (ʚʝʙʠʥʘʨʳ, ʋʄʂ, ʠʪʦʛʦʚʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʪ.ʜ.), ʯʪʦ ʩʦʩʪʘʚʣʷ-

ʝʪ 96% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʪʘʣʴʥʳʝ ʞʝ 32 ʫʯʨʝʞʜʝʥʠʷ ï ʵʪʦ 4% - ʥʘʟʚʘʣʠ ʩʚʦʝ ʫʯʝʙ-

ʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʥʘʯʝ, ʥʘʧʨʠʤʝʨ, ʚʝʙ-ʢʦʤʧʣʝʢʩʳ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʚʝʙ ʧʦʨʪʘʣʳ ʠ ʪ.ʜ. 

ʂʘʪʝʛʦʨʠʠ ʢʫʨʩʦʚ:  

1. ʂʫʨʩʳ ʧʦ ʬʘʢʫʣʴʪʝʪʘʤ/ʢʫʨʩʘʤ/ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ, ʢʫʨʩʳ ʠ ʩʝʤʠʥʘʨʳ ʄʀʇʦʚ/ʣʘʙʦʨʘʪʦʨʠʡ 
(ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ), ʙʘʟʦʚʳʝ ʢʫʨʩʳ ʧʦ ʙʘʢʘʣʘʚʨʠʘʪʫ/ʤʘʛʠʩʪʨʘʪʫʨʝ/ʘʩʧʠʨʘʥʪʫʨʝ/ʩʝʤʝ-

ʩʪʨʘʤ (ʦʯʥʦʡ/ʦʯʥʦ-ʟʘʦʯʥʦʡ/ʟʘʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ), ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʨʝʟʝʨʚʥʳʝ 

ʢʫʨʩʳ, ʢʫʨʩʳ ʜʠʩʮʠʧʣʠʥ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʘʪʪʝʩʪʘʮʠʡ, ʢʫʨʩʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʘʙʠʪʫʨʠʝʥʪʦʚ ʜʣʷ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʚ ɺʋɿ ʧʦ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ, ʦʟʥʘʢʦʤʠʪʝʣʴʥʳʝ ʢʫʨʩʳ, ʛʜʝ ʧʨʝʜʦʩʪʘʚʣʝʥ 

ʩʚʦʙʦʜʥʳʡ ʛʦʩʪʝʚʦʡ ʜʦʩʪʫʧ (ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ), 

ʜʝʤʦ-ʢʫʨʩʳ, ʦʥʣʘʡʥ-ʢʫʨʩʳ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ, ʵʣʝʢʪʨʦʥʥʳʝ ʢʫʨʩʳ ʚ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ Moodle, ʢʫʨ-

ʩʳ ʚʳʩʰʠʭ ʰʢʦʣ (ʄɺɸ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ), ʢʫʨʩʳ ʫʥʠʚʝʨʩʠʪʝʪʘ  

3-ʛʦ ʚʦʟʨʘʩʪʘ (ʦʙʫʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ), ʢʫʨʩʳ ɸʩʩʦʮʠʘʮʠʠ (ʦʪʢʨʳʪʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʝ ʨʝʩʫʨʩʳ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʤʘʩʩʦʚʳʝ ʦʪʢʨʳʪʳʝ ʦʥʣʘʡʥ ʢʫʨʩʳ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ɺʋɿʘ), ʢʫʨʩʳ 

çʇʝʩʦʯʥʠʮʘ ʇʩʢʦʚɻʋè (ʨʘʟʜʝʣ ʩʦʟʜʘʥʥʳʡ ʜʣʷ ʟʥʘʢʦʤʩʪʚʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ Moodle), ʢʫʨʩʳ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʢʫʨʩʳ ʣʝʢʮʠʡ ʦʥʣʘʡʥ, ʢʫʨʩʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ, 

ʢʫʨʩʳ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʣʷ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʢʫʨʩʳ ʨʫʢʦʚʦʜʠʪʝʣʷʤ, ʟʘʤʝʩʪʠʪʝʣʷʤ ʨʫʢʦʚʦʜʠʪʝʣʷʤ, 

ʢʘʜʨʦʚʦʤʫ ʨʝʟʝʨʚʫ, ʢʫʨʩʳ ʧʨʦʚʝʨʢʠ ʀʂʊ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʫʨʩʳ CAD/CAM/CAE ʩʠʩʪʝʤ, ʢʫʨʩʳ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʢʫʨʩʳ ʩʧʦʨʪʠʚʥʦʡ ʨʘʜʠʦʧʝʣʝʥʛʘʮʠ, ʢʫʨʩʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦ-

ʙʦʜʥʦʤ ʜʦʩʪʫʧʝ, ʢʫʨʩʳ çʊʝʦʨʠʷ ɿʝʤʣʝʊʦʯʝʢè (ʧʦʟʚʦʣʷʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʚʷʟʘʪʴ ʢʘʞʜʫʶ ʪʦʯʢʫ ʟʝʤ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʥʝʙʝʩʥʦʡ ʩʬʝʨʦʡ), ʢʫʨʩʳ ʧʨʦʝʢʪʦʚ Tempus STREAM/ Tempus DeTel. 

2. ɺʝʙʠʥʘʨʳ (ʦʥʣʘʡʥ-ʢʦʥʬʝʨʝʥʮʠʠ), ʮʝʥʪʨʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (IT-ʩʧʝʮʠʘʣʠʩʪ), 

ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʘʢʪʠʢʫʤʳ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ, ʢʨʫʞʢʠ (ʦʪ ʢʦʤʧʘʥʠʠ LOMOND), ʦʣʠʤʧʠʘʜʳ (ʧʦ ʜʠʩ-

ʮʠʧʣʠʥʘʤ, ʤʝʞʚʫʟʦʚʩʢʠʝ, ʚʫʟʦʚʩʢʠʝ, ʤʝʪʘʧʨʝʜʤʝʪʥʳʝ, ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ), ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʩʦ-

ʙʠʷ/ʨʝʢʦʤʝʥʜʘʮʠʠ/ʤʘʪʝʨʠʘʣʳ (ʧʦ ʬʘʢʫʣʴʪʝʪʦʤ ʠ ʜʠʩʮʠʧʣʠʥʘʤ), ʠʪʦʛʦʚʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ, 

ʦʩʥʦʚʥʘʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ɺʋɿʦʚ, ʛʜʝ ʤʦʞʥʦ ʦʬʦʨʤʠʪʴ ʛʦʜʦʚʳʝ ʧʦʜʧʠʩʢʠ ʥʘ ʧʨʝʜʣʘ-

ʛʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ɺʋɿʦʚ ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ, ʢʦʥʪʨʦʣʴʥʳʝ ʩʨʝʟʳ 

ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ɺʂʈ.  

ʋʯʝʙʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ: 

1. ɺʝʙ-ʢʦʤʧʣʝʢʩʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ: ʘʚʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ.  

2. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ: ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ ʠ ʵʢʟʘʤʝʥʦʚ, ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʫʨʩʳ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ.  

3. ɸʫʜʠʦʚʠʟʫʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ. 

4. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʚʝʙ-ʧʦʨʪʘʣ: ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ, ʢʘʬʝʜ-

ʨʘʭ, ʜʠʩʮʠʧʣʠʥʘʭ. 
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ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʠʨʪʫʘʣʴ-

ʥʦʡ ʦʙʫʯʘʶʱʝʡ ʩʨʝʜʳ MOODLE ʦʙʰʠʨʥʘ, ʩ ʥʝʡ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʠ ʠʩʧʦʣʴ-

ʟʫʶʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʵʪʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʥʘ-

ʯʠʥʘʷ ʩ ʨʘʟʣʠʯʥʳʭ ʢʫʨʩʦʚ ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʜʠʩʮʠʧʣʠʥ, ʟʘʢʘʥʯʠʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʦʨʪʘʣʘʤʠ ʠ 

ʚʠʨʪʫʘʣʴʥʳʤʠ ʰʢʦʣʘʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ (ʥʘʯʘʣʴʥʦʝ, ʩʨʝʜʥʝʝ, ʚʳʩʰʝʝ). 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ˉ 137 ʦʪ 06.05.2005 çʆʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡè. 

2. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ MOODLE. URL: https://moodle.net/sites (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.03.2017). 
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ɽ.ɸ. ʇʘʚʣʦʚʘ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʣʠʥʛʚʠʩʪʠʢʠ ʠ ʧʝʨʝʚʦʜʘ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʁ WEB 2.0 

ɺ ʆɹʋʏɽʅʀʀ ɸʅɻʃʀʁʉʂʆʄʋ ʗɿʓʂʋ 

(ʅɸ ʇʈʀʄɽʈɽ ʉɽʈɺʀʉɸ çʆɹʃɸʂʆ ʉʃʆɺè) 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʩʪʘʪʴʠ ï ʧʦʢʘʟʘʪʴ, ʢʘʢ ʙʳʩʪʨʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʪʝʢ-

ʩʪʘʭ ʜʣʷ ʯʪʝʥʠʷ / ʘʫʜʠʨʦʚʘʥʠʷ, ʠ ʩʦʟʜʘʪʴ ʚʠʟʫʘʣʴʥʳʝ ʦʧʦʨʳ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʧʨʦʯʥʦʝ ʫʩ-

ʚʦʝʥʠʝ ʠʥʦʷʟʳʯʥʦʡ ʣʝʢʩʠʢʠ.  

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʠʝʤʳ ʨʘʙʦʪʳ ʩ çʦʙʣʘʢʘʤʠè ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʤʣʘʜʰʠʭ ʢʫʨʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: çʦʙʣʘʢʦ ʩʣʦʚè; ʩʧʦʩʦʙ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʘ; ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ; ʧʦʚʳʰʝʥʠʝ ʤʦ-

ʪʠʚʘʮʠʠ; ʨʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

 

ʉ ʨʘʟʚʠʪʠʝʤ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʠʟʘʮʠʠ ʧʝʨʝʜ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʘʚʷʪʩʷ ʥʦʚʳʝ ʮʝʣʠ ï ʧʦʜ-

ʛʦʪʦʚʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʩʦ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʨʘʩ-

ʪʘʶʱʠʤ ʧʦʪʦʢʦʤ ʠʥʬʦʨʤʘʮʠʠ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʷʟʳʢʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʧʦʠʩ-

ʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ. ɺʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘ-

ʥʠʷ ʧʨʠʚʣʝʢʘʝʪ ʧʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʩʝʨʚʠʩʦʚ web 2.0, ʢʦʪʦʨʳʝ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪ ʩʦʟʜʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʟʤʝʱʝʥʠʝ ʠʭ ʚ ʩʝʪʠ. [1, ʩ. 82]. ʊʝʧʝʨʴ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ 

ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʮʠʬʨʦʚʳʤ ʢʦʣʣʝʢʮʠʷʤ, ʥʦ ʠ, ʧʦʣʴʟʫʷʩʴ ʦʙʫ-

ʯʘʶʱʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥ-

ʪʝʥʪʘ ï ʩʦʟʜʘʚʘʪʴ ʧʨʝʟʝʥʪʘʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʣʠʥʝʡʥʳʝ), ʬʦʪʦʘʣʴʙʦʤʳ, ʫʯʝʙʥʳʝ ʬʠʣʴʤʳ, ʦʙʨʘʙʘ-

ʪʳʚʘʪʴ ʟʚʫʢ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʭʨʘʥʠʪʴ ʩʚʦʠ ʜʦʢʫʤʝʥʪʳ ʚ ʩʝʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʫʨʦʢʘʭ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. ɹʣʘʛʦʜʘʨʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʙʳʩʪʨʦʝ ʟʘʧʦʤʠʥʘʥʠʝ ʢʣʶʯʝʚʳʭ ʩʣʦʚ, ʪʨʝʥʠʨʦʚʢʘ ʦʙʨʘʟʥʦʡ ʧʘʤʷʪʠ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʠʝ 

çʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘè, ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʠʜʝʡ ʧʨʦʯʠʪʘʥʥʦʛʦ ʠʣʠ ʧʨʦʩʣʫʰʘʥʥʦʛʦ ʪʝʢʩʪʘ, ʘʢʪʠʚʠʟʘ-

ʮʠʷ ʬʦʥʦʚʳʭ ʟʥʘʥʠʡ [2]. 

ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʙ-ʩʝʨʚʠʩʘ Tagul (www.tagul.com), ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʩʦʟʜʘʚʘʪʴ çʦʙʣʘʢʦ ʩʣʦʚè (óword cloudó) ʠʟ ʪʝʢʩʪʘ, ʚʟʷʪʦʛʦ ʩ ʫʢʘʟʘʥʥʦʛʦ URL ʠʣʠ ʚʚʝʜʝʥʥʦʛʦ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʤ. çʆʙʣʘʢʦè ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʨʘʟʥʳʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʬʦʨʤʘʭ ʠ ʮʚʝʪʦʚʳʭ 

ʛʘʤʤʘʭ. ʂʘʞʜʦʝ ʩʣʦʚʦ ʚ çʦʙʣʘʢʝè ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʥʝʛʦ ʢʫʨʩʦʨʘ ʚʳʜʝʣʷʝʪʩʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ 

ʛʠʧʝʨʩʩʳʣʢʘ. ʄʦʞʥʦ ʩʘʤʦʤʫ ʤʝʥʷʪʴ ʮʚʝʪ ʬʦʥʘ, ʪʠʧ ʰʨʠʬʪʘ [3]. 

ʉʝʨʚʠʩ Tagul ʪʨʝʙʫʝʪ ʙʝʩʧʣʘʪʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʣʶʙʦʛʦ çʦʙʣʘ-

ʢʘè ʩʣʝʜʫʶʱʠʡ: 

1. ʥʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ çʩʦʟʜʘʪʴ ʥʦʚʦʝ ʦʙʣʘʢʦè (create a new cloud); 

2. ʚʚʦʜʠʤ ʥʘʟʚʘʥʠʝ ʦʙʣʘʢʘ (cloud 1); 

3. ʟʘʛʨʫʞʘʝʤ ʩʣʦʚʘ ʠʣʠ ʪʝʢʩʪ (Import words). ɽʩʣʠ ʥʫʞʥʦ ʩʦʭʨʘʥʠʪʴ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, ʪʦ ʚʩʝ 

ʩʣʦʚʘ ʩʣʝʜʫʝʪ ʚʚʦʜʠʪʴ ʚ ʩʪʦʣʙʠʢ. ʉ ʢʘʞʜʳʤ ʩʣʦʚʦʤ ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʦʪʜʝʣʴʥʦ: ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨ, 

ʮʚʝʪ, ʫʛʦʣ ʧʦʚʦʨʦʪʘ, ʰʨʠʬʪ;  
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4. ʚʳʙʠʨʘʝʤ ʬʦʨʤʫ çʦʙʣʘʢʘè ï ʧʨʝʜʣʘʛʘʝʤʳʝ ʘʚʪʦʨʦʤ ʩʘʡʪʘ ʠʣʠ ʩʦʟʜʘʝʤ ʩʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

(shape); 

5. ʠʟʤʝʥʷʝʤ ʦʙʱʠʡ ʰʨʠʬʪ, ʝʩʣʠ ʭʦʪʠʤ ʜʣʷ ʚʩʝʭ ʩʣʦʚ (fonts). ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʩʝ ʩʣʦʚʘ 

ʙʦʣʴʰʠʤʠ ʙʫʢʚʘʤʠ, ʤʘʣʝʥʴʢʠʤʠ ʠʣʠ ʟʘʛʣʘʚʥʳʤʠ (UPPER, lower, Capitalize); 

6. ʤʝʥʷʝʤ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʣʦʚ ʠ ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ (layout); 

7. ʩʦʭʨʘʥʷʝʤ ʛʦʪʦʚʦʝ çʦʙʣʘʢʦè (save changes); 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ çʦʙʣʘʢʘè ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ óVisual-

ize!ô. çʆʙʣʘʢʦʤè ʤʦʞʥʦ ʧʦʜʝʣʠʪʴʩʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʩʦʭʨʘʥʠʪʴ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʝ, ʨʘʩʧʝʯʘʪʘʪʴ 

(grab and share, print).  

ɼʘʥʥʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʨʠʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ 

ʧʨʦʯʥʦʛʦ ʟʘʧʦʤʠʥʘʥʠʷ ʣʝʢʩʠʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʦ-

ʷʟʳʯʥʳʭ ʪʝʢʩʪʦʚ, ʦʯʝʥʴ ʫʜʦʙʝʥ ʠ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ 

ʚʠʟʫʘʣʘʤ (ʪʝʤ, ʢʪʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʟʨʠʪʝʣʴʥʦʡ ʦʧʦʨʳ). ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʩʦʟʜʘʝʪʩʷ ʚʠʟʫʘʣʴʥʳʡ ʦʙʨʘʟ ʢʣʶʯʝʚʳʭ ʩʣʦʚ 

ʣʶʙʦʛʦ ʪʝʢʩʪʘ ʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʬʦʨʤʝ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʘʟʚʠʚʘʝʪʩʷ ʘʩʩʦʮʠʘʪʠʚʥʦʝ 

ʤʳʰʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ.  

ʇʦʢʘʞʝʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʝʤʳ ʨʘʙʦʪʳ ʜʣʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʦʩʚʦʝʥʠʠ ʨʘʟʥʳʭ ʘʩʧʝʢʪʦʚ ʷʟʳʢʘ (çʇʨʘʢ-

ʪʠʯʝʩʢʘʷ ʬʦʥʝʪʠʢʘè, çʇʨʘʢʪʠʯʝʩʢʘʷ ʛʨʘʤʤʘʪʠʢʘè, çʇʨʘʢʪʠʢʘ ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠè, çɺʚʝʜʝ-

ʥʠʝ ʚ ʤʝʞʢʫʣʴʪʫʨʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶè). 

ʇʨʠʝʤ çʦʙʣʘʢʦ ʩʣʦʚè ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʵʪʘʧʝ ʧʦʚʪʦʨʝʥʠʷ ʷʟʳʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʣʷ ʦʙ-

ʣʝʛʯʝʥʠʷ ʟʘʧʦʤʠʥʘʥʠʷ ʠʥʦʷʟʳʯʥʳʭ ʩʣʦʚ, ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʚʷʟʥʳʭ ʪʝʢʩʪʦʚ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ: 

I. ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʣʫʭʦ-ʧʨʦʠʟʥʦʩʠʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ 

ï ʠʤʠʪʘʮʠʦʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ï ʩʪʫʜʝʥʪʳ ʧʦʚʪʦʨʷʶʪ ʪʨʫʜʥʦʧʨʦʠʟʥʦʩʠʤʳʝ ʩʣʦʚʘ ʠ ʟʘʧʦ-

ʤʠʥʘʶʪ ʠʭ ʧʨʘʚʦʧʠʩʘʥʠʝ (ʥʘʧʨʠʤʝʨ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ, ʠʤʝʥʘ ʩʦʙʩʪʚʝʥʥʳʝ); 

ï ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ï ʥʘʧʨʠʤʝʨ, çʦʙʣʘʢʦè ʩʦʟʜʘʝʪʩʷ ʠʟ ʩʣʦʚ ʩ ʦʧʨʝʜʝʣʝʥ-

ʥʳʤ ʟʚʫʢʦʤ; ʛʣʷʜʷ ʥʘ ʥʝʛʦ, ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʫʛʘʜʘʪʴ ʟʚʫʢ ʠ ʩʦʩʪʘʚʠʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʵʪʠʤʠ ʩʣʦ-

ʚʘʤʠ; ʠʣʠ ʜʘʝʪʩʷ ʟʘʜʘʥʠʝ ï ʨʘʩʧʨʝʜʝʣʠʪʴ ʩʣʦʚʘ ʠʟ çʦʙʣʘʢʘè ʧʦ ʧʨʘʚʠʣʘʤ ʯʪʝʥʠʷ ʛʣʘʩʥʳʭ (ʩʦʛʣʘʩ-

ʥʳʭ ʙʫʢʚ ʠʣʠ ʙʫʢʚʦʩʦʯʝʪʘʥʠʡ) ʠʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʧʦʣʦʞʝʥʠʶ ʫʜʘʨʥʦʛʦ / ʙʝʟʫʜʘʨʥʦʛʦ ʩʣʦʛʘ(ʦʚ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʘʤʠ, ʛʜʝ ǒ ï ʫʜʘʨʥʳʡ ʩʣʦʛ, ƺ ï ʙʝʟʫʜʘʨʥʳʡ ʩʣʦʛ.  

ʇʨʠʤʝʨ ʚʳʧʦʣʥʝʥʥʦʛʦ ʟʘʜʘʥʠʷ: 

ǒ ǒƺ ƺǒ ƺǒƺ ƺǒƺƺ ƺǒƺǒƺ 

dance 

touch 

sharing 

music 

explore 

create 

adventure 

inventive 

discovery 

activity 

imagination 

 

II.  ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʮʝʧʪʠʚʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʣʝʢʩʠʢʦ-

ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ 

ï ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʩʦʦʪʥʝʩʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʥʘʡʪʠ ʬʨʘʟʦʚʳʝ ʛʣʘʛʦʣʳ / ʩʠʥʦʥʠʤʳ (ʘʥʪʦʥʠ-

ʤʳ) / ʩʣʦʚʘ ʙʨʠʪʘʥʩʢʦʛʦ ʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʚʘʨʠʘʥʪʦʚ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ (ʨʠʩ.1) ïʚʩʪʘʚʠʪʴ ʠʭ ʚ 

ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʧʨʦʧʫʩʢʘʤʠ ʠʣʠ ʩʦʩʪʘʚʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʬʨʘʟʳ ʩ ʥʠʤʠ;  

ï ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʛʨʫʧʧʠʨʦʚʢʫ, ʥʘʧʨʠʤʝʨ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ 

ʬʦʨʤ (ʛʝʨʫʥʜʠʡ, ʧʨʠʯʘʩʪʠʷ, ʧʨʠʪʷʞʘʪʝʣʴʥʳʡ ʧʘʜʝʞ); 

ï ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠ ʨʘʩʰʠʨʝʥʠʝ ʨʝʯʝʚʦʛʦ ʦʙʨʘʟʮʘ (ʥʘʧʨʠʤʝʨ, ʚ ʥʘʩʪʦʷ-

ʱʝʤ ʩʦʚʝʨʰʝʥʥʦʤ ʚʨʝʤʝʥʠ ï The Present Perfect Tense): I have never been so happy in my whole life 

(ʨʠʩ. 2). ʉʪʫʜʝʥʪʳ ʚʳʧʦʣʥʷʶʪ ʨʷʜ ʫʧʨʘʞʥʝʥʠʡ ʦʪ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʫʨʦʚʥʷ (ʫʟʥʘʚʘʥʠʝ ʠʟʫʯʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ) ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʫʨʦʚʥʷ (ʩʦʩʪʘʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʦʙʨʘʟʮʫ). 
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ʈʠʩ. 1. ʅʘʡʜʠʪʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ï ʙʨʠʪʘʥʩʢʠʡ ʠ 

 ʘʤʝʨʠʢʘʥʩʢʠʡ ʘʥʛʣʠʡʩʢʠʡ 

 
ʈʠʩ. 2. ʋʧʨʘʞʥʝʥʠʝ ʥʘ ʨʘʩʰʠʨʝʥʠʝ 

ʨʝʯʝʚʦʛʦ ʦʙʨʘʟʮʘ 

 

III.  ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘʤ ʯʪʝʥʠʷ / ʘʫʜʠʨʦʚʘʥʠʷ 

ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʚʥʦʚʴ ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʪʝʢʩʪʳ, ʪʘʢ ʠ ʫʞʝ ʟʥʘʢʦʤʳʝ ʩʪʫʜʝʥʪʘʤ. 

ï ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʘʥʪʠʮʠʧʘʮʠʶ (ʧʨʝʜʚʦʩʭʠʱʝʥʠʝ ʩʦʙʳʪʠʡ) 

ʇʝʨʝʜ ʘʫʜʠʨʦʚʘʥʠʝʤ ʠʣʠ ʯʪʝʥʠʝʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʪʝʢʩʪʘ ʩʪʫʜʝʥʪʳ ʧʳʪʘʶʪʩʷ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʝʢʩʪʘ ʧʦ ʬʦʨʤʝ ʩʘʤʦʛʦ çʦʙʣʘʢʘè ʠʣʠ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ, ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ 

ʚ çʦʙʣʘʢʝè.  

ï ʧʦʠʩʢ ʵʢʚʠʚʘʣʝʥʪʦʚ 

ʉʪʫʜʝʥʪʳ ʧʦʜʙʠʨʘʶʪ ʢ ʨʫʩʩʢʠʤ ʵʢʚʠʚʘʣʝʥʪʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʘʥʛʣʠʡʩʢʠʝ ʚʘʨʠʘʥʪʳ ʠʟ 

ʩʣʦʚ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ, ʜʘʥʥʳʭ ʚ çʦʙʣʘʢʝ ʩʣʦʚè, ʠʣʠ ʧʳʪʘʶʪʩʷ ʦʙʲʷʩʥʠʪʴ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʩʣʦʚ 

ʩʚʦʠʤʠ ʩʣʦʚʘʤʠ (ʜʘʶʪ ʜʝʬʠʥʠʮʠʠ).  

ï  ʧʨʠʝʤ ʨʘʥʞʠʨʦʚʘʥʠʷ 
ʇʨʠ ʦʙʫʯʝʥʠʠ ʯʪʝʥʠʶ ʠ ʘʫʜʠʨʦʚʘʥʠʶ çʩʥʠʟʫ ʚʚʝʨʭè (ʜʦ ʧʨʝʜʲʷʚʣʝʥʠʷ ʪʝʢʩʪʘ-ʦʙʨʘʟʮʘ) ʦʙʫ-

ʯʘʶʱʠʝʩʷ ʨʘʩʧʨʝʜʝʣʷʶʪ ʣʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʦʜʥʦʛʦ ʩʤʝʰʘʥʥʦʛʦ çʦʙʣʘʢʘè (ʨʠʩ. 3) ʥʘ ʜʚʘ çʦʙʣʘ-

ʢʘè ï ʰʘʙʣʦʥʘ; ʥʘʧʨʠʤʝʨ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʦʙʳʪʠʷ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ 

ʢʘʢ-ʪʦ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʝʛʦ ʞʠʟʥʴ, ʧʦʚʣʠʷʪʴ ʥʘ ʧʝʨʝʤʝʥʳ ʢ ʣʫʯʰʝʤʫ / ʭʫʜʰʝʤʫ. 

ɼʘʣʝʝ ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʨʠʝʤ çʤʦʟʘʠʢʘè (jig-saw activity) ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʦʯʠʪʘʪʴ ʠ ʧʝʨʝʩʢʘʟʘʪʴ ʜʚʘ ʨʘʟʥʳʭ ʪʝʢʩʪʘ ʦ ʪʦʤ, ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʦʙʳʪʠʷ ʢʨʫʪʦ ʠʟʤʝʥʠʣʠ 

ʞʠʟʥʴ ʜʚʫʭ ʣʶʜʝʡ (ʨʘʙʦʪʘ ʚ ʛʨʫʧʧʘʭ). 

IV.  ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʧʦʥʪʘʥʥʦʡ, ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʨʝʯʠ 
ʇʨʠ ʨʘʙʦʪʝ ʩ ʥʝʢʦʪʦʨʳʤʠ ʪʝʢʩʪʘʤʠ ʜʣʷ ʯʪʝʥʠʷ / ʘʫʜʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʤʝʪʦ-

ʜʠʯʝʩʢʠʭ ʧʨʠʝʤʘ: 

ï çʩʥʠʟʫ ʚʚʝʨʭè ï ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦʢʘʟʳʚʘʝʪ çʦʙʣʘʢʦè, ʩʦʩʪʘʚʣʝʥʥʦʝ ʠʟ ʩʣʦʚ, ʚʟʷʪʳʭ ʠʟ ʥʝ-

ʟʥʘʢʦʤʦʛʦ ʪʝʢʩʪʘ, ʠ ʧʨʦʩʠʪ ʩʪʫʜʝʥʪʦʚ ʦʪʚʝʪʠʪʴ ʥʘ ʧʨʝʜʚʘʨʷʶʱʠʝ ʚʦʧʨʦʩʳ; 

ï çʩʚʝʨʭʫ ʚʥʠʟè ï ʩʪʫʜʝʥʪʳ ʚʩʧʦʤʠʥʘʶʪ, ʦ ʯʝʤ ʙʳʣʠ ʫʯʝʙʥʳʝ ʪʝʢʩʪʳ, ʢʦʪʦʨʳʝ ʦʥʠ ʨʘʥʝʝ 

ʯʠʪʘʣʠ, ʚ ʢʘʢʦʤ ʠʤʝʥʥʦ ʢʦʥʪʝʢʩʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʦʚʘ; ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʥʘʚʦʜʷʱʠʝ ʚʦʧʨʦʩʳ ï 

ʢʘʢ ʩʪʠʤʫʣ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʩʣʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ çʦʙʣʘʢʦè; 

ʉʣʦʚʘ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ çʦʙʣʘʢʝè, ʩʪʘʥʦʚʷʪʩʷ ʚʠʟʫʘʣʴʥʦʡ ʦʧʦʨʦʡ ʜʣʷ ʧʝʨʝʩʢʘʟʘ ʪʝʢʩʪʘ ʩʚʦʠʤʠ 

ʩʣʦʚʘʤʠ. ʄʦʞʥʦ ʚʚʝʩʪʠ ʚ çʦʙʣʘʢʦ ʩʣʦʚè ʧʨʠʣʘʛʘʪʝʣʴʥʳʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʥʝʰʥʦʩʪʠ ʠʣʠ ʯʝʨʪ 

ʭʘʨʘʢʪʝʨʘ ʯʝʣʦʚʝʢʘ ï ʩʪʫʜʝʥʪʳ ʦʧʠʩʳʚʘʶʪ ʛʝʨʦʝʚ ʧʨʦʩʣʫʰʘʥʥʳʭ / ʧʨʦʯʠʪʘʥʥʳʭ ʪʝʢʩʪʦʚ, ʠʩʧʦʣʴ-

ʟʫʷ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʦʧʠʩʘʪʝʣʴʥʳʭ ʧʨʠʣʘʛʘʪʝʣʴʥʳʭ; 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʝʤ çʦʙʣʘʢʦ ʩʣʦʚè ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʦʡ ʦʧʦʨʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʳʰʣʝʥʠʷ 

ʦʙʫʯʘʶʱʠʭʩʷ, ʧʦʤʦʛʘʶʱʠʡ ʬʦʨʤʠʨʦʚʘʪʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʠ ʜʠʩʢʫʨʩʠʚʥʫʶ ʢʦʤʧʝʪʝʥʮʠʠ. 

V. ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ  
ʄʦʞʥʦ ʜʘʚʘʪʴ ʩʪʫʜʝʥʪʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ, ʘ ʧʦʟʜʥʝʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʥʢʫʨʩ 

ʥʘ ʣʫʯʰʫʶ ʨʘʙʦʪʫ. ʇʨʠʤʝʨʳ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ: 

ï ʩʦʩʪʘʚʠʪʴ çʦʙʣʘʢʦ ʩʣʦʚè ʩ ʢʣʶʯʝʚʳʤʠ ʩʣʦʚʘʤʠ, ʦʧʠʩʳʚʘʶʱʠʤʠ, ʥʘʧʨʠʤʝʨ, ʩʶʞʝʪ 

ʬʠʣʴʤʘ ʠʣʠ ʨʝʮʝʧʪ ʣʶʙʠʤʦʛʦ ʙʣʶʜʘ. ʅʘ ʟʘʥʷʪʠʠ ʩʪʫʜʝʥʪʳ ʦʙʤʝʥʠʚʘʶʪʩʷ ʨʠʩʫʥʢʘʤʠ, ʠʭ ʟʘʜʘʯʘ ï 

ʩʦʩʪʘʚʠʪʴ ʨʘʩʩʢʘʟ ʧʦ çʦʙʣʘʢʫè; 

ï ʩʦʩʪʘʚʠʪʴ ʪʝʢʩʪʳ-ʟʘʛʘʜʢʠ, ʠʩʧʦʣʴʟʫʷ ʚʩʝ ʩʣʦʚʘ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʚ çʦʙʣʘʢʝè, ʥʘʧʨʠ-

ʤʝʨ, ʧʦ ʪʝʤʝ óProfessionsô ʠʣʠ óKinds of sportô; 

ï ʩʦʙʨʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʦʚʠʮ ʠʟ ʩʣʦʚ ʚ çʦʙʣʘʢʝè (ʨʠʩ. 4): e.g. Like father, like son. Love me 

ï love my dog. Donôt teach your grandmother to suck eggs;  
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ï ʩʦʟʜʘʪʴ çʦʙʣʘʢʦ ʩʣʦʚè ʩ ʠʟʫʯʝʥʥʳʤʠ ʠʣʠ ʥʦʚʳʤʠ ʧʦʩʣʦʚʠʮʘʤʠ, ʠʜʠʦʤʘʤʠ, ʬʨʘʟʝʦʣʦ-

ʛʠʟʤʘʤʠ (ʨʠʩ. 5), ʢʦʪʦʨʦʝ ʧʦ ʬʦʨʤʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʠʭ ʩʤʳʩʣ. ɿʘʜʘʯʘ ʦʩʪʘʣʴʥʳʭ ʩʪʫʜʝʥʪʦʚ ï 

ʥʘʡʪʠ ʩʧʨʷʪʘʥʥʳʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʧʨʘʚʠʣʴʥʦ ʧʝʨʝʚʝʩʪʠ ʠʭ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ (ʢʪʦ 

ʙʳʩʪʨʝʝ?).  

 

 
 

ʈʠʩ. 3. ʈʘʥʞʠʨʦʚʘʥʠʝ 

 
 

ʈʠʩ. 4. ʉʦʙʝʨʠʪʝ ʘʥʛʣʠʡʩʢʠʝ ʧʦʩʣʦʚʠʮʳ 

 

  
 

ʈʠʩ. 5. ʅʘʡʜʠʪʝ ʟʥʘʢʦʤʫʶ ʧʦʩʣʦʚʠʮʫ 

 

ʇʨʘʚʠʣʴʥʳʝ ʚʘʨʠʘʥʪʳ: There is no so faithful friend as a good book. (ʅʝʪ ʣʫʯʰʝ ʜʨʫʛʘ, ʯʝʤ 

ʢʥʠʛʘ) ï çʦʙʣʘʢʦè ʚ ʬʦʨʤʝ ʢʥʠʛʠ. You can count it on your fingers. (ʈʘʟ-ʜʚʘ ʠ ʦʙʯʝʣʩʷ / ʄʦʞʥʦ ʧʦ 

ʧʘʣʴʮʘʤ ʧʝʨʝʩʯʠʪʘʪʴ) ï çʦʙʣʘʢʦè ʚ ʬʦʨʤʝ ʣʘʜʦʥʠ ʦʜʥʦʡ ʨʫʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʝʤ çʦʙʣʘʢʦ ʩʣʦʚè ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ (ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʥʘʛʣʷʜʥʦʩʪʠ), ʥʦ ʦʥ ʨʘʟʚʠʚʘʝʪ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 

ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ: ʙʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʫʣʴʪʠʤʝʜʠʘ ʩʨʝʜʝ ʩʦʟʜʘʶʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ (ʫʤʝʥʠʝ ʚʳʜʝʣʷʪʴ ʛʣʘʚʥʦʝ, ʩʨʘʚʥʠʚʘʪʴ, ʩʦʧʦʩʪʘʚʣʷʪʴ, ʨʘʩʰʠʨʷʪʴ 

ʠʜʝʶ, ʬʘʥʪʘʟʠʨʦʚʘʪʴ).  

çʆʙʣʘʢʦ ʩʣʦʚè ï ʦʜʠʥ ʠʟ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʲʝʜʠʥʷʪʴ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʚ ʝʜʠʥʳʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʧʦ ʬʦʨʤʝ ʨʠʩʫʥʦʢ, ʩ ʦʧʦʨʦʡ ʥʘ ʢʦʪʦʨʳʡ ʩʪʫʜʝʥʪʳ ʤʦ-

ʛʫʪ ʙʝʟ ʟʫʙʨʝʞʢʠ ʦʪʨʘʙʘʪʳʚʘʪʴ ʣʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʩʣʦʚʘ, ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, 

ʥʦ ʠ ʩʪʨʦʠʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʨʘʟʥʦʛʦ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʪʠʧʘ (ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʳʝ, ʦʪʨʠʮʘʪʝʣʴʥʳʝ, 

ʚʦʧʨʦʩʠʪʝʣʴʥʳʝ) ʠ ʩʚʷʟʥʳʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʪ.ʝ. ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʦʯ-

ʥʳʝ, ʛʠʙʢʠʝ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚ ʨʘʟʥʦʤ ʢʦʥʪʝʢʩʪʝ. 



13 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʦʜʥʦʤ ʨʠʩʫʥʢʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʝʨʙʘʣʴʥʳʭ 

ʦʧʦʨ-ʩʪʠʤʫʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʦʙʱʠʡ ʩʤʳʩʣ ʧʨʦʯʠʪʘʥʥʦʛʦ / ʧʨʦʩʣʫʰʘʥʥʦʛʦ 

ʪʝʢʩʪʘ (ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʪʝʢʩʪ-ʦʙʨʘʟʝʮ) ʠʣʠ ʫʜʝʨʞʠʚʘʪʴ ʚ ʧʘʤʷʪʠ ʩʦʙʩʪʚʝʥʥʦʝ ʤʦʥʦʣʦʛʠʯʝʩʢʦʝ 

ʚʳʩʢʘʟʳʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʠʟʫʯʘʝʤʦʡ ʣʝʢʩʠʯʝʩʢʦʡ ʪʝʤʳ. ʕʪʦ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ 

ʣʦʛʠʯʝʩʢʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʤʳʩʣʠ ʚ ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʚʠʩʘ çʦʙʣʘʢʦ ʩʣʦʚè ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʫʯʝʙʥʳʡ ʧʨʦ-

ʮʝʩʩ, ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʧʨʝʜʤʝʪʫ çʘʥʛʣʠʡ-

ʩʢʠʡ ʷʟʳʢè ʚ ʮʝʣʦʤ ʠ ʢ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ ʫʯʠʪʝʣʷ. 
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ɼ.ɻ. ʈʷʭʦʚ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ çʉʨʝʜʥʷʷ ʰʢʦʣʘ ˉ10è 

ʈʆʃʔ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʂʆʄʇɽʊɽʅʎʀʁ 

ʇʈʀ ʆɹʋʏɽʅʀʀ ɹʋɼʋʑʀʍ ʇʈɽʇʆɼɸɺɸʊɽʃɽʁ, 

ʆɹʋʏɸʖʑʀʍʉʗ ɺ ɺʓʉʐʀʍ ʋʏɽɹʅʓʍ ɿɸɺɽɼɽʅʀʗʍ ʇʆ 

ʉʇɽʎʀɸʃʔʅʆʉʊʀ çɹɽɿʆʇɸʉʅʆʉʊʔ ɾʀɿʅɽɼɽʗʊɽʃʔʅʆʉʊʀè 

ɸʥʥʦʪʘʮʠʷ. ʂʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʫ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʙʣʝʤʳ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʦʟʥʘʯʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʢ ʨʘʙʦʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʙʫʤʘʞʥʦʡ ʠ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʦʩʥʦʚʝ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʦʯʝʥʴ ʟʥʘʯʠʤʦ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʝʡ ʢ ʨʘʙʦʪʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʫʜʝʥʪ; ʧʝʜʘʛʦʛ; ʢʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ; ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ; ʦʩʥʦʚʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʨʜʠʥʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʥʘʰʝ ʦʙʱʝʩʪʚʦ ʧʝʨʝʰʣʦ ʥʘ ʥʦʚʫʶ ʩʪʫʧʝʥʴ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ï 

ʵʪʦ ʦʙʱʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʲʷʚʣʷʝʪ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʚʨʝʤʝʥʥʦʡ 

ʣʠʯʥʦʩʪʠ. ʆʛʨʦʤʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ, ʜʠʥʘʤʠʢʘ ʞʠʟʥʠ, ʫʩʢʦʨʷʶʱʠʡʩʷ ʨʠʪʤ, ʧʦʩʪʦʷʥʥʳʝ 

ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʶʪ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʢʘʯʝʩʪʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʯʥʦʩʪʠ. ʇʦʜ ʵʪʠʤʠ ʢʘʯʝʩʪ-

ʚʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʤʦʙʠʣʴʥʦʩʪʴ, ʢʨʝʘʪʠʚʥʦʩʪʴ, ʩʘʤʦʢʦʥʪʨʦʣʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ.  

ɺ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ, ʚʝʜʫʱʫʶ ʨʦʣʴ ʟʘʥʠʤʘʝʪ ʧʝʜʘ-

ʛʦʛ, ʥʦ ʵʪʦʛʦ ʧʝʜʘʛʦʛʘ ʥʘʜʦ ʦʙʫʯʠʪʴ ʠ ʧʦʜʛʦʪʦʚʠʪʴ, ʦʩʚʘʠʚʘʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʪʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ. ɹʝʟʫʩʣʦʚʥʦ, ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝ-

ʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥ-

ʪʦʚ ï ʙʫʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʦʩʥʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʠʩʢ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʦʙʫʯʝʥʠʶ, ʙʫʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʦʩʥʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʪʘʣʢʠʚʘʝʪ ʥʘ ʠʟʫ-

ʯʝʥʠʝ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʙʫʯʝʥʠʷ ï ʵʪʦ ʠʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ, ʤʝʪʦʜʦʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʧʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ. 
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ɺ ʦʙʫʯʝʥʠʠ ʙʫʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʦʩʥʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧ-

ʨʝʜʝʣʠʪʴ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ï ʵʪʦ 

ʢʦʤʧʣʝʢʩʥʳʡ ʣʠʯʥʦʩʪʥʳʡ ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʟʘʚʠʩʷʱʠʡ ʦʪ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʪʦʛʦ ʢʦʤʧʝ-

ʪʝʥʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʯʠʩʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʥʦ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ ʩʪʫʜʝʥʪʘ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʙʣʝʤʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ 

ʵʪʦʤ ʟʥʘʥʠʷ ʠ ʦʧʳʪ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʪʝʯʝʥʠʝ ʦʙʫʯʝʥʠʷ ʚ ʚʳʩʰʝʤ 

ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ. 

ʂʣʶʯʝʚʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʝ ʢʦʤ-

ʧʝʪʝʥʮʠʠ, ʦʙʱʝʢʫʣʴʪʫʨʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ, ʩʦʮʠʘʣʴʥʦ-ʪʨʫʜʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʢʦʤʧʝʪʝʥʮʠʠ ʣʠʯʥʦʩʪʥʦʛʦ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ. ʅʦ ʧʦʩʪʦʷʥʥʦ ʟʚʫʯʠʪ ʠ ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ [3, ʩ. 42]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʦʟʥʘʯʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʫʯʠʪʝʣʷ ʢ ʨʘʙʦʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʙʫ-

ʤʘʞʥʦʤ ʠ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. 

ʇʝʨʝʜ ʩʪʫʜʝʥʪʘʤʠ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʥʘʫʯʠʪʴʩʷ ʧʨʘʚʠʣʴʥʦ, ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʨʘʟʣʠʯ-

ʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʥʘʭʦ-

ʜʠʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʤʫʥʠ-

ʢʘʮʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʰʠʨʦʢʠʡ ʜʦʩʪʫʧ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʠ ʤʠʨʦ-

ʚʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ. 

ʉʪʫʜʝʥʪʳ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʟʥʘʢʦʤʷʪʩʷ ʩ ʦʩʥʦʚʘʤʠ ʌʝ-

ʜʝʨʘʣʴʥʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʉʪʘʥʜʘʨʪʘ (ʌɻʆʉ), ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʴ ʫʯʠʪʝʣʷ.  

ɼʦʩʪʠʞʝʥʠʝ ʙʫʜʫʱʠʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦ-

ʩʪʠ, ʦʩʫʱʝʩʪʚʠʤʦ ʟʘ ʩʯʝʪ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ: 

ï ʥʘʯʘʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʙʘʟʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫ-

ʯʝʥʠʷ; 

ï ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʌɻʆʉ); 

ï ʠʟʫʯʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ (ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 273 çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʦʩʥʦʚʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʝʜʘʛʦʛʘ, ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʌɻʆʉ); 

ï ʥʘʣʠʯʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʫ ʙʫʜʫʱʠʭ ʧʝʜʘʛʦʛʦʚ ʤʦʪʠʚʘʮʠʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳʷʚʣʝʥʠʷ ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʙʫʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʯʝʥʴ ʟʥʘʯʠʤʘ, ʪʘʢ ʢʘʢ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʡ, ʜʣʷ ʨʘʙʦʪʳ ʚ ʰʢʦʣʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʩʬʦʨʤʠʨʦ-

ʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʨʘʟʚʠʪʠʝʤ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʦʧʳʪʘ 

ʨʘʟʣʠʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʜʫʱʠʭ ʧʝʜʘʛʦʛʦʚ. ʊʘʢ ʞʝ ʦʚʣʘʜʝʥʠʝ ʨʘʟʣʠʯʥʳʤʠ  ʜʠʩʮʠʧʣʠʥʘʤʠ ʧʦ ʥʘ-

ʧʨʘʚʣʝʥʠʷʤ ʪʨʝʙʫʝʪ ʦʪ ʙʫʜʫʱʠʭ ʧʝʜʘʛʦʛʦʚ ʚʣʘʜʝʥʠʷ ʤʝʪʦʜʘʤʠ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ʠ ʫʤʝʥʠʡ ʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʠ ʥʘʭʦʜʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ɺ ʙʦʣʴʰʝʤ ʦʙʲʝʤʝ ʧʨʦʷʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ. ɺʘʞʥʦ ʪʦ, 

ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʠʥʜʠʚʠʜʫʘʣʝʥ ʠ ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʩʪʴʶ, ʢʘʢ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʣʠʯʥʦʩʪʥʦʤ 

ʩʤʳʩʣʝ [2, ʩ. 107]. 

ʉ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʙʫʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʫʤʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠ ʤʳʩʣʠʪʴ, ʨʘʟʚʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʤʳʰʣʝʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, 

ʢʨʠʪʠʯʥʦʩʪʴ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ, ʩʢʦʨʦʩʪʴ, ʢʦʥʢʨʝʪʥʦʩʪʴ. 
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ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʠʤʝʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʫʤʝʥʠʷ. ʉʨʝʜʠ ʵʪʠʭ ʫʤʝʥʠʡ, ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʫʤʝʥʠʝ ʧʣʘʥʠʨʦʚʘʪʴ. ɽʩʣʠ ʩʪʫʜʝʥʪ ʥʝ ʥʘʫʯʠʪ-

ʩʷ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ, ʪʦ ʥʝ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʧʦ ʚʦʧʨʦʩʘʤ ʥʦʚʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʨʝʰʝʥʠʷ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʘ 

ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʥʦ ʜʝʣʘʪʴ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʧʫʪʝʡ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ [4, 

ʩ. 37]. 

ɻʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʦʩʥʦʚ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʦʵʪʘʧʥʦʝ ʨʘʟʚʠʪʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥ-

ʪʘʮʠʡ ʥʘ ʪʚʦʨʯʝʩʢʫʶ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ ʠ ʩʘʤʦʨʘʟʚʠʪʠʝ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʚʣʘʜʝʥʠʝ ʠʤʠ ʩʠʩʪʝʤʦʡ ʦʙʱʝʥʘʫʯʥʦʛʦ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʟʥʘʥʠʷ ʦ ʤʝʪʦ-

ʜʘʭ ʫʯʝʙʥʦʛʦ ʠ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʩʠʩʪʝʤʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʪʚʦʨʯʝʩʢʠʭ ʫʤʝʥʠʡ, ʨʘʟʚʠʪʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʦ-ʪʚʦʨʯʝʩʢʦʡ ʘʪʤʦʩʬʝʨʳ ʫʯʝʙʥʦʛʦ ʧʦʟʥʘʥʠʷ [1, ʩ. 327]. 

ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʷʚʣʷ-

ʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʣʠʯʥʦʩʪʴ ʙʫʜʫʱʝʛʦ ʧʝʜʘʛʦʛʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦ-

ʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʦʯʝʥʴ ʟʥʘʯʠʤʦ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜ-

ʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢ ʨʘʙʦʪʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʤʦʱʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʫʤʝʥʠʷ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʠʩʢʘʪʴ ʠ ʦʪʙʠʨʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʚʝʜʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢ ʞʝ ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ, ʧʝʨʝʜʘʚʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ 

ʠʥʬʦʨʤʘʮʠʶ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʧʦʤʦʛʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʫʤʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʜʫ-

ʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨ-

ʞʘʱʝʡʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʝʜʤʝʪʝ ʆɹɾ. 
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ʆʉʅʆɺɸ ʈɸɿʈɸɹʆʊʂʀ ʀ ʈɽɸʃʀɿɸʎʀʀ ʆʇʆʇ 

ʋɼʂ 372.851 

ʉ.ʅ. ɻʦʨʣʦʚʘ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ.ʇ. ɼʦʣʛʠʥʘ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ ʢʦʣʣʝʜʞ 

ʋʏɽɹʅʓɽ ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʊɽʂʉʊʓ ʂɸʂ ʉʈɽɼʉʊɺʆ 

ʌʆʈʄʀʈʆɺɸʅʀʗ ʂʆʄʇɽʊɽʅʎʀʁ ʉʊʋɼɽʅʊʆɺ ʉʇʆ ɺ 

ʇʈʆʎɽʉʉɽ ʀɿʋʏɽʅʀʗ ʄɸʊɽʄɸʊʀʂʀ 

ɸʥʥʦʪʘʮʠʷ. ʋʯʝʙʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʢʩʪʳ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʝʜʠʥʠʮ ʦʙʫʯʝʥʠʷ. ɺ 

ʨʘʙʦʪʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʫʯʝʙʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ ʩ ʧʦʟʠʮʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ 

ʩʪʫʜʝʥʪʦʚ ʉʇʆ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ. ʆʧʨʝʜʝʣʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʫʢʘʟʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʯʝʙʥʳʝ ʪʝʢʩʪʳ; ʫʯʝʙʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʢʩʪʳ; ʢʦʤʧʝʪʝʥʮʠʠ; ʧʨʝʜʤʝʪʥʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʭʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʛʦʪʦʚʢʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʳʩʣʷʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʦʮʝʥʢʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʨʠʥʷʪʠʶ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚ-

ʣʷʝʤʳʝ ʢ ʯʝʣʦʚʝʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ï ʠʭ ʤʦʙʠʣʴʥʦʩʪʴ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʧʨʝʨʳʚʥʘʷ (ʚ ʩʤʳʩʣʝ ʧʦʩʪʦʷʥʥʘʷ) ʘʜʘʧʪʘʮʠʷ ʢ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʶʱʠʤʩʷ 

ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʘʤ ʪʨʝʙʫʝʪ ʠʭ ʘʜʝʢʚʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʳʨʘʙʦʪʢʠ ʥʘ ʦʩʥʦʚʝ ʥʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʫ 

ʩʪʫʜʝʥʪʦʚ ʉʇʆ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʫʤʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ. 

ʄʝʞʜʫ ʪʝʤ, ʚ ʧʝʨʝʯʥʝ ʢʦʤʧʝʪʝʥʮʠʡ ʌɻʆʉ ʉʇʆ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 09.02.03 çʇʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʝ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭè ʫʢʘʟʘʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚ ʷʚʥʦʤ ʚʠʜʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ. ʆʜʥʘʢʦ 

ʦʙʦʟʥʘʯʝʥʳ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ, ʢʦʩʚʝʥʥʦ ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʚʩʝʩʪʦʨʦʥʥʝʝ ʫʤʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ. ʅʘʧʨʠʤʝʨ, ʪʨʝʙʦʚʘʥʠʝ çʧʨʠ-

ʥʠʤʘʪʴ ʨʝʰʝʥʠʷ é ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ (ʆʂ-3)è ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʬʦʨ-

ʤʠʨʦʚʘʥʥʦʩʪʠ ʫ ʦʙʫʯʘʝʤʦʛʦ ʵʣʝʤʝʥʪʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʧʝʨʝʥʦʩʘ 

ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ ʜʝʡʩʪʚʠʡ ʚ ʥʦʚʳʝ ʩʠʪʫʘʮʠʠ, ʧʨʠʝʤʦʚ ʩʨʘʚʥʝʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʦʮʝʥʠʚʘ-

ʥʠʷ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʨʝʬʣʝʢʩʠʠ ʚʳʧʦʣʥʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, çʦʮʝʥʠʚʘʪʴ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ (ʆʂ-2)è, çʥʝʩʪʠ ʟʘ ʥʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ (ʆʂ-3)è). ʀʪʘʢ, ʩʧʨʦʩ ʥʘ ʩʧʝ-

ʮʠʘʣʠʩʪʘ ʜʫʤʘʶʱʝʛʦ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ, ʛʦʪʦʚʦʛʦ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʦʪʨʘʞʝʥ ʚ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. ʅʦ, ʧʦʚʪʦʨʠʤʩʷ, ʢʦʤʧʝʪʝʥʮʠʠ ʟʘʜʘʶʪ ʣʠʰʴ ʦʙʱʠʝ ʦʨʠʝʥʪʠʨʳ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʩʧʝʮʠʘʣʠʩʪʘ. ɿʘʜʘʯʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ï ʩʧʨʦʝʮʠʨʦʚʘʪʴ ʠʭ ʥʘ ʧʨʝʜʤʝʪ ʠʣʠ, ʪʦʯʥʝʝ ʩʢʘʟʘʪʴ, ʨʝʘʣʠʟʦ-

ʚʘʪʴ ʠʭ ʚ ʨʘʤʢʘʭ ʦʙʫʯʝʥʠʷ ʧʨʝʜʤʝʪʫ. 

ʀʥʪʝʥʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ʫʙʝʞʜʘʶʪ ʚ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʡ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʣʠ ʯʘʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʫ-

ʯʝʥʠʷ. ɺ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʥʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʤʠ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʜʦʣʞʥʳ ʦʪʨʘʟʠʪʴʩʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʦʙʫʯʝʥʠʷ, ʠʙʦ ʦʥʦ ʥʝ ʪʦʣʴʢʦ 

çʧʨʝʜʧʦʣʘʛʘʝʪ ʣʠʰʴ ʩʦʙʩʪʚʝʥʥʦ ʫʯʝʙʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʘ ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ... ʠ ʪʝʭʥʦ-

ʣʦʛʠʠ, ʠ ʦʪʥʦʰʝʥʠʷ, ʠ ʩʨʝʜʫ [3, ʩ. 76]è. ʀʪʘʢ, ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʩʥʦʚʘ ʜʦʣʞʝʥ ʙʳʪʴ ʩʜʝʣʘʥ ʥʘ ʧʨʝʜ-

ʤʝʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. 

ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʫʨʩʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʧʦ-

ʧʨʝʞʥʝʤʫ ʚ ʥʠʭ ʧʨʝʦʙʣʘʜʘʝʪ ʚʥʝʰʥʝ ʟʘʜʘʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʝ. ɼʦʣʷ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ 

ʠ ʟʘʜʘʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʠʯʪʦʞʥʦ ʤʘʣʘ. 
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ɿʥʘʯʠʤʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ 

ʘʫʜʠʪʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʧʫʪʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʩʪʫʜʝʥʪʘʤʠ ʉʇʆ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʩʨʝʜʩʪʚʘʤʠ ʧʨʝʜʤʝʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚ ʣʶʙʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʯʝʚʠʜʥʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʕʣʝʤʝʥʪʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠè ʦʜʥʠʤ ʠʟ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʫʯʝʙʥʳʝ ʪʝʢʩʪʳ.  

ɺʣʠʷʥʠʝ ʪʝʢʩʪʘ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʙʦʩʥʦʚʘʥʦ ʚ ʪʨʫʜʘʭ ʇ.ʗ. ɻʘʣʴʧʝʨʠʥʘ, 

ʆ.ɹ. ɼʘʫʪʦʚʦʡ, ʃ.ɼ. ɼʦʙʣʘʝʚʘ, ʀ.ʗ. ʃʝʨʥʝʨʘ ʠ ʜʨ. ʈʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ ʠʟʣʘʛʘʶʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʕ.ɻ. ɻʝʣʴʬʤʘʥ, ɻ.ʀ. ʉʘʨʘʥʮʝʚʘ, ʄ.ɸ. ʍʦʣʦʜʥʦʡ 

ʠ ʜʨ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʫʯʝʙʥʳʭ ʪʝʢʩʪʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʭ ʩ 

ʧʦʟʠʮʠʡ ʧʨʠʦʙʱʝʥʠʷ ʢ ʥʦʨʤʘʤ ʠ ʮʝʥʥʦʩʪʷʤ, ʥʘʢʦʧʣʝʥʥʳʤ ʯʝʣʦʚʝʯʝʩʪʚʦʤ. ʀ ʵʪʦʪ ʬʘʢʪ ʥʝ ʩʣʝʜʫʝʪ 

ʠʛʥʦʨʠʨʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ, ʧʦʩʢʦʣʴʢʫ ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʤʘʪʝʤʘʪʠʢʠ 

ʥʝ ʤʝʥʝʝ ʮʝʥʝʥ, ʯʝʤ ʝʝ ʟʥʘʥʠʝʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʠ ʧʦʟʚʦʣʷʝʪ ʘʜʝʢʚʘʪʥʦ çʧʦʥʠʤʘʪʴ ʩʫʱʥʦʩʪʴ ʠ ʩʦ-

ʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʚʦʝʡ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ, ʧʨʦʷʚʣʷʪʴ ʢ ʥʝʡ ʫʩʪʦʡʯʠʚʳʡ ʠʥʪʝʨʝʩ (ʆʂ-1)è. 

ʆʜʥʘʢʦ ʩ ʧʦʟʠʮʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

çʕʣʝʤʝʥʪʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠè ʵʪʦʪ ʚʦʧʨʦʩ ʦʩʪʘʝʪʩʷ ʥʝ ʦʩʚʝʱʝʥʥʳʤ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʘʢʪʫ-

ʘʣʴʥʦʩʪʴ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʜʝʡʩʪʚʠʷ ʩʪʫʜʝʥʪʦʚ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ ʫʞʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʤʠ ʵʣʝʤʝʥ-

ʪʘʤʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ; ʧʨʝʜʤʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩ ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʥʝ ʢʦʨʨʝʣʠʨʫ-

ʝʪ. ʅʦ ʣʶʙʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʦʜʥʦʟʥʘʯʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʢʨʦʤʝ ʬʘʢʪʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʪʘʢʞʝ ʦʧʳʪ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʚ ʚʠʜʝ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʤʳʰʣʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʫʯʝʙʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʢʩʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʢʦʤʧʝʪʝʥʮʠʡ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʫʯʝʙʥʳʡ ʪʝʢʩʪ ʷʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦ-

ʛʦ ʩʧʝʢʪʨʘ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. ʆʜʥʘ ʠ ʪʘ ʞʝ ʧʨʝʜʤʝʪʥʘʷ ʟʘʜʘʯʘ, ʙʫʜʫʯʠ ʧʦ-ʨʘʟʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʚ ʪʝʢʩʪʝ, ʩʣʫʞʠʪ ʜʦʩʪʠʞʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ. ʇʦʤʠʤʦ ʫʩʚʦʝʥʠʷ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ 

(ʯʪʦ ʚʦʦʙʱʝ ʥʝ ʦʙʩʫʞʜʘʝʪʩʷ) ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʠ ʧʨʠʝʤʦʚ 

ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʪ.ʜ. ɼʘʞʝ ʫʩʚʦʝʥʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠʣʠ 

ʦʙʨʘʟʮʦʚ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʫʯʝʙʥʳʤ ʪʝʢʩʪʦʤ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʤ ʚʳʧʦʣʥʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʠʣʠ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʝʜʤʝʪʥʳʡ ʤʘʪʝʨʠʘʣ ʚ 

ʫʯʝʙʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʢʩʪʘʭ ʤʦʞʝʪ ʙʳʪʴ ʧʦ ʨʘʟʥʦʤʫ ʦʨʛʘʥʠʟʦʚʘʥ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʫ-

ʜʝʥʪʦʚ. ɻʣʘʚʥʦʝ ï ʦʥ ʧʨʠʟʚʘʥ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʠʩʢ ʩʪʫʜʝʥʪʘ [1]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʨʝʜʤʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʤ, ʘ ʣʦʛʠʢʘ ʝʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯ-

ʥʦʡ (ʥʘʧʨʠʤʝʨ, ʨʝʘʣʠʟʘʮʠʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ; ʩʦʩʪʘʚʣʝʥʠʝ ʩʶʞʝʪʘ ʠʣʠ 

ʫʩʣʦʚʠʷ ʧʦ ʵʣʝʤʝʥʪʘʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠ ʪ.ʜ.). ʉʦʜʝʨʞʘʥʠʝ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʝʛʣʘʤʝʥʪʠ-

ʨʫʶʱʠʤʠ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʦʧʨʦʩʘʤʠ. ʇʦ ʩʫʪʠ ʨʝʘʣʠʟʫʝʪʩʷ ʩʠʪʫʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʚ ʠʟʫʯʝ-

ʥʠʠ ʤʘʪʝʤʘʪʠʢʠ [2]. ʊʘʢʠʝ ʫʯʝʙʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʢʩʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʫ ʩʪʫʜʝʥʪʘ ʥʝ 

ʪʦʣʴʢʦ ʥʘʚʳʢʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʥʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ, ʠ ʧʦʚʝʜʝʥʯʝʩʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʧʦʣʘ-

ʛʘʶʪ ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ. 

ʉ ʫʯʝʪʦʤ ʫʚʝʣʠʯʝʥʠʷ ʚ ʦʙʫʯʝʥʠʠ ʜʦʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚʦʟʨʘʩʪʘʝʪ 

ʨʦʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʪʝʢʩʪʦʚ.  

ʀʪʘʢ, ʧʦʜʚʦʜʷ ʠʪʦʛ ʩʢʘʟʘʥʥʦʤʫ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ: 

ï ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʥʠʤʘʥʠʝʤ ʨʦʣʠ ʠ ʤʝʩʪʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ) ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ï ʢʦʤʧʣʝʢʩʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ (ʘ ʠʤʝʥʥʦ, ʤʘʪʝʤʘʪʠʢʝ); 

ï ʧʨʠʟʥʘʥʠʝʤ ʟʥʘʯʠʤʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤ-

ʧʝʪʝʥʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʕʣʝʤʝʥʪʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠè. 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʕʣʝʤʝʥʪʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠè ʚ ʉʇʆ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʜʫ: 

ï ʦʩʦʟʥʘʥʥʦʡ ʠ ʟʘʜʝʢʣʘʨʠʨʦʚʘʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʵʪʘʣʦʥʥʦ-

ʟʥʘʥʠʝʚʳʤʠ ʦʨʠʝʥʪʠʨʘʤʠ ʚ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ; 

ï ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʫʯʝʙʥʦʛʦ ʪʝʢʩʪʘ (ʫʯʝʙʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ) ʠ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʝʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʋʢʘʟʘʥʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʦʙʦʟʥʘʯʠʣʠ ʧʨʦʙʣʝʤʫ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʦʪʳʩʢʘʥʠʠ ʜʠʜʘʢʪʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʩʪʨʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (ʫʯʝʙʥʳʭ ʤʘʪʝʤʘʪʠʯʝ-
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ʩʢʠʭ ʪʝʢʩʪʦʚ), ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 09.02.03 çʇʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭè. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ 

ʧʦ ʪʝʤʝ çʕʣʝʤʝʥʪʳ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳè ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʕʣʝʤʝʥʪʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠè, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʚʣʘʜʝʥʠʷ ʦʙʱʠʤʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

09.02.03 çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭè. 

ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩʚʷʟʘʥʳ: 

1. C ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʦʩʪʘʚʘ ʢʦʤʧʝʪʝʥʮʠʡ ʌɻʆʉ ʉʇʆ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 09.02.03 çʇʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʝ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭè (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ ʫʤʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ) ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʕʣʝʤʝʥʪʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠè. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʘʩʧʦʨʪ ʦʙʦʟʥʘʯʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

2. ʉ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʠʢʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʪʝʢʩʪʦʚ. 

3. ʉ ʨʘʟʨʘʙʦʪʢʦʡ ʢʦʥʢʨʝʪʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ, ʘʜʝʢʚʘʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʤ 

ʢʦʤʧʝʪʝʥʮʠʡ 
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ʋɼʂ 373.1 

ʊ.ʅ. ʐʥʝʝʨʦʚʘ 

ʫʯʠʪʝʣʴ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʄɹʆʋ çʉʨʝʜʥʷʷ ʰʢʦʣʘ ˉ13è 

ʖ.ʃ. ʉʫʩʣʦʚʘ 

ʤʝʪʦʜʠʩʪ ʢʘʬʝʜʨʳ ʧʩʠʭʦʣʦʛʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɼɽʗʊɽʃʔʅʆʉʊʅʓʁ ʇʆɼʍʆɼ  

ɺ ʆɹʋʏɽʅʀʀ ʄʃɸɼʐʀʍ ʐʂʆʃʔʅʀʂʆɺ 

ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʥʝ ʚʳʟʳʚʘʝʪ 

ʩʦʤʥʝʥʠʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʵʪʦ ʣʦʛʠʯʥʦ ʧʨʠʚʦʜʠʪ ʢ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʶ-

ʱʝʛʦʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʝʜ ʩʧʝʮʠʘʣʠʩʪʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʦʠʪ ʟʘʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʧʦ ʦʚʣʘʜʝʥʠʶ ʠʤʠ ʦʙʦʙʱʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʋʋɼ).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ; ʦʙʨʘʟʦʚʘʥʠʝ; ʤʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ; ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʦ-

ʮʝʩʩ; ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ.  

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ 

ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʞʠʟʥʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʋʩʧʝʰʥʳʤʠ ʚ ʞʠʟʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʪʘʥʦʚʷʪʩʷ ʣʶʜʠ, ʩʧʦʩʦʙʥʳʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʚʠʜʝʪʴ ʩʚʦʠ ʧʝʨ-

ʩʧʝʢʪʠʚʳ. 

ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʥʦʛʠʝ ʛʦʜʳ ʧʘʤʷʪʴ ʜʝʪʝʡ ʟʘʛʨʫʞʘʣʘʩʴ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʤʠ ʬʘʢʪʘʤʠ ʠ ʧʦʥʷʪʠʷʤʠ [1, ʩ. 13]. ʇʦʵʪʦʤʫ ʫʨʦʚʝʥʴ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚʳʧʫʩʢʥʠʢʦʚ 

ʥʘʰʠʭ ʰʢʦʣ ʟʘʤʝʪʥʦ ʙʳʣ ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʅʝʦʙʭʦʜʠʤʦ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʥʘʰʠ ʜʝʪʠ ʚʳʧʦʣʥʷʣʠ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ ʟʘʜʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʆʜʥʘʢʦ ʝʩʣʠ ʦʙʫʯʘʶʱʠʤʩʷ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʦʚʘʣʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ, 

ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ, ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪ.ʜ., ʪʦ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʥʠʡ ʫ 

ʜʝʪʝʡ ʦʢʘʟʳʚʘʣʠʩʴ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʚ ʰʢʦʣʘʭ ʪʘʢʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʙʳ ʧʦʚʣʠʷ-

ʣʠ ʥʘ ʨʘʩʢʨʳʪʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʀʤʝʥʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʫʯʝʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʳʤ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʫʩʣʦʚʠʡ, ʥʦ ʠ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʮʝʣʦʤ. 

ʇʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ: 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʱʝʢʫʣʴʪʫʨʥʦʛʦ ʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

2. ʅʘʠʙʦʣʝʝ ʧʨʦʯʥʦʝ ʫʩʚʦʝʥʠʝ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʤʠʩʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʚ ʧʨʘʢʪʠʢʝ. 

3. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

4. ʇʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ. 

5. ʈʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʜʘʸʪʩʷ ʩʦʮʠʘʣʴʥʦ ʠ ʣʠʯʥʦʩʪʥʦ ʟʥʘʯʠʤʳʡ ʭʘʨʘʢʪʝʨ [3, ʩ. 12ï17]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʚ ʦʙʫʯʝʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʤʬʦʨʪʥʦʝ ʧʩʠ-

ʭʦʣʦʛʠʯʝʩʢʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʟʜʘʸʪʩʷ ʩʠʪʫʘʮʠʷ ʫʩʧʝʭʘ. ʉʠʪʫʘʮʠʷ 

ʫʩʧʝʭʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʫʚʩʪʚʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ, ʤʦʪʠʚʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ 

ʨʦʚʥʷ ʩʘʤʦʦʮʝʥʢʠ, ʩʘʤʦʫʚʘʞʝʥʠʷ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʪʝʢʘʣʘ ʫʩʧʝʰʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʯʸʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʤʦ-

ʪʠʚ, ʢʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʦʧʝʨʘʮʠʠ, ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʘ. 

ʋʨʦʢ ʩ ʧʦʟʠʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ: 

ï ʤʝʪʘʧʨʝʜʤʝʪʝʥʦʩʪʴ; 

ï ʩʫʙʲʝʢʪʠʚʘʮʠʷ; 

ï ʨʝʬʣʝʢʩʠʚʥʦʩʪʴ; 

ï ʠʤʧʨʦʚʠʟʘʮʠʦʥʥʦʩʪʴ. 

ɻʦʚʦʨʷ ʦ ʨʝʩʫʨʩʘʭ ʫʨʦʢʘ ʥʘ ʦʩʥʦʚʝ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʛʨʫʧʧʳ: 

1. ʏʝʣʦʚʝʯʝʩʢʠʝ (ʫʯʠʪʝʣʴ, ʫʯʝʥʠʢ, ʨʦʜʠʪʝʣʴ); 

2. ʄʝʪʦʜʠʯʝʩʢʠʝ (ʬʦʨʤʳ ʨʘʙʦʪʳ: ʬʨʦʥʪʘʣʴʥʘʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ, ʨʘʙʦʪʘ ʚ ʧʘʨʘʭ ʧʦʩʪʦʷʥʥʦ-

ʛʦ ʠ ʩʤʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʨʘʙʦʪʘ ʚ ʛʨʫʧʧʝ; ʤʝʪʦʜʳ: ʫʯʝʙʥʘʷ ʜʠʩʢʫʩʩʠʷ, ʯʘʩʪʠʯʥʦ-ʧʦʠʩʢʦʚʳʡ, ʧʨʦ-

ʙʣʝʤʥʦʝ ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʩʦʟʜʘʥʠʝ ʫʩʧʝʭʘ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʞʠʟʥʝʥʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʠʛʨʳ); 

3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ (ʨʘʟʚʠʚʘʶʱʝʝ ʦʙʫʯʝʥʠʝ, ʤʦʜʫʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʂʉʆ) [2, ʩ. 98ï112]. 

ɺ ʨʘʟʚʠʪʠʷ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʤʦʪʠʚʦʚ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʫʨʦʢʦʚ ʥʘ ʦʩʥʦʚʝ ʜʝʷʪʝʣʴʥʦʩʪʥʦ-

ʛʦ ʧʦʜʭʦʜʘ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʵʪʘʧ ʮʝʣʝʧʦʣʘʛʘʥʠʷ. ʆʪ ʥʝʛʦ ʟʘʚʠʩʠʪ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʫʨʦʢʘ. ʉ 

ʮʝʣʴʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʫʨʦʢʘ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝ-

ʜʫʶʱʠʝ ʧʨʠʸʤʳ: ʨʘʙʦʪʘ ʥʘʜ ʧʦʥʷʪʠʝʤ, ʩʠʪʫʘʮʠʷ ʷʨʢʦʛʦ ʧʷʪʥʘ, ʛʨʫʧʧʠʨʦʚʢʘ, ʧʨʦʙʣʝʤʘ ʧʨʝʜʳʜʫ-

ʱʝʛʦ ʫʨʦʢʘ, ʧʦʜʚʦʜʷʱʠʡ ʜʠʘʣʦʛ, ʩʦʙʝʨʠ ʩʣʦʚʦ ʠʣʠ ʥʘʡʜʠ ʙʫʢʚʫ, ʠʩʢʣʶʯʝʥʠʝ, ʜʦʤʳʩʣʠʚʘʥʠʝ). 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘ 

ʫʨʦʢʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʫʨʦʢʘ, ʛʜʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʠʬ-

ʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʨʘʙʦʪʘ, ʫʯʠʪʝʣʴ ʩʪʘʚʠʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʌʦʨʤʠʨʦʚʘʪʴ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶ. 

2. ʈʘʟʚʠʚʘʪʴ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʢʨʝʘʪʠʚʥʦʩʪʴ ʧʨʠ ʦʧʦʨʝ ʥʘ ʟʦʥʫ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

3. ʇʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ. 

ʉ ʮʝʣʴʶ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʷʶʪʩʷ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ: 

ï ʨʘʙʦʪʘ ʚ ʧʘʨʘʭ; 

ï ʨʘʙʦʪʘ ʚ ʛʨʫʧʧʘʭ. 

ɻʨʫʧʧʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʨʛʘʥʠʟʘʮʠʶ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ, ʨʝʬʣʝʢʩʠʶ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ çʨʦʣʝʡ ʚ ʧʘʨʝ, ʛʨʫʧʧʝ. 

ɻʨʫʧʧʦʚʘʷ ʠ ʧʘʨʥʘʷ ʨʘʙʦʪʘ ʧʦʤʦʛʘʝʪ ʦʙʫʯʘʶʱʠʤʩʷ: 

ï ʨʘʟʚʠʚʘʪʴ ʫʤʝʥʠʝ ʧʣʘʥʠʨʦʚʘʪʴ ʭʦʜ ʨʝʰʝʥʠʷ; 

ï ʨʘʟʚʠʚʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ; 

ï ʦʚʣʘʜʝʚʘʪʴ ʦʧʳʪʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʚʳʩʣʫʰʠʚʘʪʴ ʪʦʯʢʫ ʟʨʝʥʠʷ ʧʘʨʪʥʸʨʘ, ʜʦʢʘʟʳʚʘʪʴ 

ʩʚʦʸ ʤʥʝʥʠʝ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʜʝʪʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʤʝʯʘʪʴ ʫʩʧʝʭʠ ʪʦʚʘʨʠʱʘ, ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʜʨʫʛ ʜʨʫʛʘ ʚ ʩʪʨʝʤʣʝʥʠʠ ʟʘʚʝʨʰʠʪʴ ʨʘʙʦʪʫ [4]. 
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ʆʙʦʙʱʘʷ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʫʨʦʢ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʜʝʷʪʝʣʴʥʦ-

ʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʘʢʪʠʚʠʟʠʨʫʝʪ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ 

ʫʯʝʥʠʶ ʚ ʮʝʣʦʤ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʫʨʦʢʘ, ʛʜʝ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʪʦʠʪ ʦʨʛʘ-

ʥʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʠʢʘ ʧʦ ʦʚʣʘʜʝʥʠʶ ʠʤʠ ʦʙʦʙʱʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦ-

ʚʝ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ (ʪʘʙʣ. 1, 2). 
ʊʘʙʣʠʮʘ 1 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʠʟʫʯʝʥʠʷ ʪʝʤʳ çɻʣʘʚʥʳʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ.  

ʉʚʷʟʴ ʩʣʦʚ ʚ ʧʨʝʜʣʦʞʝʥʠʠè. 

ʊʝʤʘ çɻʣʘʚʥʳʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ.  

ʉʚʷʟʴ ʩʣʦʚ ʚ ʧʨʝʜʣʦʞʝʥʠʠè. 

ʎʝʣʴ ʪʝʤʳ ï ʬʦʨʤʠʨʦʚʘʪʴ ʫʤʝʥʠʷ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʛʣʘʚʥʳʭ ʠ ʚʪʦʨʦʩʪʝ-

ʧʝʥʥʳʭ ʯʣʝʥʦʚ ʧʨʝʜʣʦʞʝʥʠʷ. 

ï ʨʘʟʚʠʚʘʪʴ ʨʝʯʴ, ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʩʘʤʦʦʮʝʥʢʫ, ʩʘʤʦ-

ʢʦʥʪʨʦʣʴ. 

ï ʚʦʩʧʠʪʳʚʘʪʴ ʯʫʚʩʪʚʦ ʚʟʘʠʤʦʧʦʤʦʱʠ ʧʨʠ ʨʘʙʦʪʝ ʚ ʧʘʨʘʭ. 

ï ʚʦʩʧʠʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʢ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ. 

ʇʣʘʥʠʨʫʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ɿʥʘʪʴ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ: ʛʣʘʚʥʳʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ. 

ɿʥʘʪʴ ʠ ʫʤʝʪʴ ʥʘʭʦʜʠʪʴ ʩʚʷʟʴ ʩʣʦʚ ʚ ʧʨʝʜʣʦʞʝʥʠʠ. 

ɿʥʘʪʴ ʠ ʫʤʝʪʴ ʥʘʭʦʜʠʪʴ ʚ ʧʨʝʜʣʦʞʝʥʠʠ ʛʨʘʤʤʘʪʠʯʝʩʢʫʶ ʦʩʥʦ-

ʚʫ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʇʦʥʷʪʠʷ:  

ï ʩʚʷʟʴ ʩʣʦʚ ʚ ʧʨʝʜʣʦʞʝʥʠʠ; 

ï ʛʣʘʚʥʳʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ; 

ï ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ; 

ʄʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʈʫʩʩʢʠʡ ʷʟʳʢ, ʄʫʟʳʢʘ. 

ʈʝʩʫʨʩʳ: 

ï ʦʩʥʦʚʥʳʝ 

ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʋʯʝʙʥʠʢ ʊ.ɻ ʈʘʤʟʘʝʚʘ ç ʈʫʩʩʢʠʡ ʷʟʳʢè 3 ʢʣʘʩʩ 

ʊʝʤʘ: çɻʣʘʚʥʳʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ. ʉʚʷʟʴ 

ʩʣʦʚ ʚ ʧʨʝʜʣʦʞʝʥʠʠ è 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ, ʥʘʛʣʷʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʀʂʊ, ʨʘʙʦʯʘʷ 

ʪʝʪʨʘʜʴ 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ  ʈʘʙʦʪʘ ʬʨʦʥʪʘʣʴʥʘʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ, ʚ ʧʘʨʘʭ.  

 
ʊʘʙʣʠʮʘ 2 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦ-

ʚʝʜʝʥʠʷ 

ɼʝʷʪʝʣʴʥʦʩʪʴ 

ʫʯʝʥʠʢʘ 

ɼʝʷʪʝʣʴʥʦʩʪʴ 

ʫʯʠʪʝʣʷ 

ʆʙʫʯʘʶʱʠʝ ʠ ʨʘʟ-

ʚʠʚʘʶʱʠʝ ʟʘʜʘʥʠʷ 

ʢʘʞʜʦʛʦ ʵʪʘʧʘ 

ɼʠʘʛʥʦʩʪʠʨʫʶʱʠʝ 

ʟʘʜʘʥʠʷ ʢʘʞʜʦʛʦ 

ʵʪʘʧʘ 

I  ʵʪʘʧ. ʆʨʛʘʥʠʟʘ-

ʮʠʦʥʥʳʡ ʤʦʤʝʥʪ. 

ʎʝʣʴ ï ʘʢʪʠʚʠʟʘ-

ʮʠʷ ʫʯʘʱʠʭʩʷ. 

ɼʝʪʠ ʚʳʧʦʣʥʷʶʪ 

ʜʚʠʞʝʥʠʷ. 

ɾʝʣʘʶʪ ʫʜʘʯʥʦʡ 

ʨʘʙʦʪʳ ʩʝʙʝ ʠ 

ʜʨʫʛ ʜʨʫʛʫ. 

ʇʨʠʤʝʥʷʷ ʤʫʟʳʢʦ-

ʪʝʨʘʧʠʶ, ʥʘʩʪʨʘʠ-

ʚʘʝʪ ʜʝʪʝʡ ʥʘ ʨʘ-

ʙʦʪʫ. 

I  ʵʪʘʧ. ʆʨʛʘʥʠʟʘʮʠ-

ʦʥʥʳʡ ʤʦʤʝʥʪ. 

ʇʦʜ ʤʫʟʳʢʫ ʜʝʪʠ 

ʚʳʧʦʣʥʷʶʪ ʜʚʠʞʝ-

ʥʠʷ, ʫʣʳʙʘʶʪʩʷ ʜʨʫʛ 

ʜʨʫʛʫ. 

I  ʵʪʘʧ. ʆʨʛʘʥʠʟʘ-

ʮʠʦʥʥʳʡ ʤʦʤʝʥʪ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ 

ʋʋɼ 

II  ʵʪʘʧ. ɸʢʪʫʘʣʠ-

ʟʘʮʠʷ ʟʥʘʥʠʡ. 

ʎʝʣʠ: ʫʧʨʘʞʥʷʪʴʩʷ 

ʚ ʫʤʝʥʠʠ ʩʦʩʪʘʚ-

ʣʷʪʴ ʜʝʬʦʨʤʠʨʦ-

ʚʘʥʥʦʝ ʧʨʝʜʣʦʞʝ-

ʥʠʝ; 

ï ʨʘʟʚʠʚʘʪʴ ʦʨʬʦ-

ʛʨʘʬʠʯʝʩʢʫʶ ʟʦʨ-

ʢʦʩʪʴ; 

ï ʦʙʦʛʘʱʘʪʴ ʩʣʦ-

ʚʘʨʥʳʡ ʟʘʧʘʩ, ʨʘʟ-

ʚʠʚʘʪʴ ʨʝʯʴ. 

ʈʘʙʦʪʘʪʴ ʩ ʠʥ-

ʬʦʨʤʘʮʠʝʡ, ʫʯʘ-

ʩʪʚʦʚʘʪʴ ʚ ʦʙʩʫ-

ʞʜʝʥʠʠ ʚʦʧʨʦ-

ʩʦʚ, ʬʦʨʤʫʣʠʨʦ-

ʚʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ 

ʤʥʝʥʠʝ ʠ ʘʨʛʫ-

ʤʝʥʪʠʨʦʚʘʪʴ ʝʛʦ. 

ʆʨʛʘʥʠʟʦʚʘʪʴ 
ʬʨʦʥʪʘʣʴʥʫʶ ʨʘ-

ʙʦʪʫ ʧʦ ʩʦʩʪʘʚʣʝ-

ʥʠʶ ʜʝʬʦʨʤʠʨʦ-

ʚʘʥʥʦʛʦ ʧʨʝʜʣʦ-

ʞʝʥʠʷ, ʩʦʟʜʘʪʴ 

ʫʩʣʦʚʠʷ ʜʣʷ ʧʦ-

ʚʪʦʨʝʥʠʷ ʧʨʠʟʥʘ-

ʢʦʚ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʚʢʣʶʯʠʪʴ ʫʯʘ-

ʱʠʭʩʷ ʚ ʦʙʩʫʞʜʝ-

ʥʠʝ ʚʦʧʨʦʩʦʚ. 

II  ʵʪʘʧ. ɸʢʪʫʘʣʠʟʘ-

ʮʠʷ ʟʥʘʥʠʡ. 

1. ʏʠʩʪʦʧʠʩʘʥʠʝ, 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ 

ʪʝʤʳ ʫʨʦʢʘ ʠ ʮʝʣʝ-

ʧʦʣʘʛʘʥʠʝ. 

ï ʏʝʤʫ ʫʯʠʣʠʩʴ ʥʘ 

ʧʨʦʰʣʦʤ ʫʨʦʢʝ ʨʫʩ-

ʩʢʦʛʦ ʷʟʳʢʘ? 

ï ɺʩʝ ʣʠ ʭʦʨʦʰʦ 

ʥʘʫʯʠʣʠʩʴ ʥʘʭʦʜʠʪʴ 

ʛʣʘʚʥʳʝ ʠ ʚʪʦʨʦʩʪʝ-

ʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜ-

ʣʦʞʝʥʠʷ? 

ï ʊʘʢ ʥʘʜ ʯʝʤ ʤʳ ʩ 

ʚʘʤʠ ʩʝʛʦʜʥʷ ʙʫʜʝʤ 

II  ʵʪʘʧ. ɸʢʪʫʘʣʠʟʘ-

ʮʠʷ ʟʥʘʥʠʡ. 

ʏʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʦ ʧʨʝʜʣʦʞʝ-

ʥʠʠ? 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ 

ʋʋɼ 
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ʨʘʙʦʪʘʪʴ? 

ʅʘ ʜʦʩʢʝ: ʥʘ ʬʫʪ-

ʙʦʣʴʥʦʤ, ʩʪʦʠʪ, ʧʦ-

ʣʝ, ʚʨʘʪʘʨʴ, ʣʦʚʢʠʡ. 

ï ʈʝʙʷʪʘ, ʷ ʜʫʤʘʶ, 

ʯʪʦ ʫ ʤʝʥʷ ʟʘʧʠʩʘʥʦ 

ʧʨʝʜʣʦʞʝʥʠʝ (ʜʝʪʠ 

ʜʦʢʘʟʳʚʘʶʪ ʩʚʦʶ 

ʪʦʯʢʫ ʟʨʝʥʠʷ).  

ï ɿʘʧʠʰʠʪʝ ʩʦʩʪʘʚ-

ʣʝʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ 

ʢʨʘʩʠʚʦ ʚ ʪʝʪʨʘʜʴ. 

ï ʂʘʢʦʝ ʟʘʜʘʥʠʝ ʚʳ 

ʤʦʞʝʪʝ ʧʨʝʜʣʦʞʠʪʴ 

ʚʳʧʦʣʥʠʪʴ ʩ ʧʨʝʜ-

ʣʦʞʝʥʠʝʤ? (ʥʘʡʪʠ 

ʛʨʘʤʤʘʪʠʯʝʩʢʫʶ ʦʩ-

ʥʦʚʫ ʠ ʚʪʦʨʦʩʪʝʧʝʥ-

ʥʳʝ ʯʣʝʥʳ ʧʨʝʜʣʦ-

ʞʝʥʠʷ) 

ï ɼʘʚʘʡʪʝ ʚʩʧʦʤʥʠʤ 

ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

ʥʘ ʜʦʩʢʝ ʚʳʩʪʨʘʠʚʘ-

ʝʪʩʷ ʘʣʛʦʨʠʪʤ: 

ï ʇʨʦʯʠʪʘʪʴ ʧʨʝʜ-

ʣʦʞʝʥʠʝ; 

ï ɺʳʷʩʥʠʪʴ ʦ ʯʸʤ 

ʛʦʚʦʨʠʪʩʷ; 

ï ʅʘʡʪʠ ʛʨʘʤʤʘʪʠʯʝ-

ʩʢʫʶ ʦʩʥʦʚʫ; 

ï ʅʘʡʪʠ ʚʪʦʨʦʩʪʝ-

ʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜ-

ʣʦʞʝʥʠʷ. 

III  ʵʪʘʧ. 

ɿʘʢʨʝʧʣʝʥʠʝ 

ʧʨʦʡʜʝʥʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ. 

ʎʝʣʴ:  
ï ʟʘʢʨʝʧʣʷʪʴ ʟʥʘ-

ʥʠʷ ʦ ʧʨʝʜʣʦʞʝʥʠʠ, 

ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ 

ʦʩʥʦʚʳ, ʩʣʦʚʦʩʦʯʝ-

ʪʘʥʠʠ 

ï ʨʘʟʚʠʚʘʪʴ ʫʤʝ-

ʥʠʝ ʥʘʭʦʜʠʪʴ ʛʨʘʤ-

ʤʘʪʠʯʝʩʢʫʶ ʦʩʥʦ-

ʚʫ, ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ 

ʯʣʝʥʳ ʧʨʝʜʣʦʞʝ-

ʥʠʷ, ʪʚʦʨʯʝʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦ-

ʦʮʝʥʢʫ, ʩʘʤʦʢʦʥ-

ʪʨʦʣʴ  

ï ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ 

ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʟʘ-

ʢʨʝʧʣʝʥʠʷ ʠʟʫʯʝʥ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʯʝʨʝʟ ʫʨʦʚʥʝʚʳʝ 

ʟʘʜʘʥʠʷ. 

-ʚʦʩʧʠʪʳʚʘʪʴ ʠʥ-

ʋʯʘʩʪʚʦʚʘʪʴ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʝ ʧʦ ʥʘʭʦ-

ʞʜʝʥʠʶ ʛʨʘʤʤʘ-

ʪʠʯʝʩʢʦʡ ʦʩʥʦ-

ʚʳ, ʚʪʦʨʦʩʪʝʧʝʥ-

ʥʳʭ ʯʣʝʥʦʚ 

ʧʨʝʜʣʦʞʝʥʠʷ. 

ʆʩʫʱʝʩʪʚʣʷʪʴ 

ʚʟʘʠʤʥʳʡ ʢʦʥ-

ʪʨʦʣʴ ʠ ʦʢʘʟʳ-

ʚʘʪʴ ʚ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʝ ʥʝʦʙʭʦ-

ʜʠʤʫʶ ʚʟʘʠʤʦ-

ʧʦʤʦʱʴ (ʨʘʙʦ-

ʪʘʪʴ ʚ ʧʘʨʘʭ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʩʦʩʪʘ-

ʚʘ). ʆʩʫʱʝʩʪʚ-

ʣʷʪʴ ʩʘʤʦʢʦʥ-

ʪʨʦʣʴ ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʫʨʦʚ-

ʥʝʚʳʭ ʟʘʜʘʥʠʡ. 

ʋʯʘʩʪʚʦʚʘʪʴ ʚ 

ʦʙʩʫʞʜʝʥʠʠ ʚʦ-

ʧʨʦʩʦʚ, ʬʦʨʤʫ-

ʣʠʨʦʚʘʪʴ ʩʦʙʩʪ-

ʆʨʛʘʥʠʟʦʚʘʪʴ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʫʶ 

ʨʘʙʦʪʫ ʧʦ ʥʘʭʦʞ-

ʜʝʥʠʶ ʛʨʘʤʤʘʪʠ-

ʯʝʩʢʦʡ ʦʩʥʦʚʳ ʠ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ 

ʯʣʝʥʦʚ ʧʨʝʜʣʦʞʝ-

ʥʠʷ.  

ʆʨʛʘʥʠʟʦʚʘʪʴ ʨʘ-

ʙʦʪʫ ʚ ʧʘʨʘʭ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʆʨʛʘʥʠʟʦʚʘʪʴ ʚr -

ʧʦʣʥʝʥʠʝ ʫʨʦʚʥʝ-

ʚʳʭ ʟʘʜʘʥʠʡ. 

ʆʙʝʩʧʝʯʠʪʴ 

ʢʦʥʪʨʦʣʴ 

ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ  

ʟʘʜʘʥʠʷ. 

ɺʢʣʶʯʠʪʴ ʫʯʘ-

ʱʠʭʩʷ  

ʚ ʦʙʩʫʞʜʝʥʠʝ ʚʦ-

ʧʨʦʩʦʚ. 

III . ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʦʪʨʘʙʦʪʢʘ ʫʤʝʥʠʷ 

ʥʘʭʦʜʠʪʴ ʛʨʘʤʤʘʪʠ-

ʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʯʣʝ-

ʥʦʚ ʧʨʝʜʣʦʞʝʥʠʷ. 

ï ʈʝʙʷʪʘ, ʚʩʝʛʜʘ ʣʠ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ 

ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ 

ʟʘʚʠʩʷʪ ʦʪ 

ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ 

ʦʩʥʦʚʳ? 

ï ʇʨʠ ʧʦʤʦʱʠ ʯʝʛʦ 

ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʵʪʫ 

ʟʘʚʠʩʠʤʦʩʪʴ? 

ï ʏʝʤʫ ʫʯʠʣʠʩʴ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘ-

ʥʠʷ? 

ï ʆ ʢʘʢʦʤ ʚʠʜʝ 

ʩʧʦʨʪʘ ʛʦʚʦʨʠʣʦʩʴ? 

ï ʂʘʢʠʝ ʚʳ ʝʱʸ 

ʟʥʘʝʪʝ ʚʠʜʳ ʩʧʦʨʪʘ? 

-ʂʪʦ ʠʟ ʚʘʩ 

ʟʘʥʠʤʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʩʧʦʨʪʦʤ? ɸ ʜʣʷ ʯʝʛʦ 

III  ʵʪʘʧ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʦʪʨʘʙʦʪʢʘ ʫʤʝʥʠʡ 

ʥʘʭʦʜʠʪʴ 

ʛʨʘʤʤʘʪʠʯʝʩʢʫʶ 

ʦʩʥʦʚʫ ʦ ʚʪʦʨʦʩʪʝ-

ʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜ-

ʣʦʞʝʥʠʷ. 

 ʆʜʥʘ ʧʘʨʘ ʨʘʙʦʪʘʝʪ 

ʫ ʜʦʩʢʠ. 

ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ: 

ɺʪʦʨʦʩʪʝʧʝʥʥʳʝ 

ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʤʦʛʫʪ ʟʘʚʠʩʝʪʴ ʠ ʦʪ 

ʜʨʫʛʠʭ ʚʪʦʨʦʩʪʝ-

ʧʝʥʥʳʭ ʯʣʝʥʦʚ. 

ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ: 

ʋʯʠʣʠʩʴ ʥʘʭʦʜʠʪʴ 

ʛʨʘʤʤʘʪʠʯʝʩʢʫʶ 

ʦʩʥʦʚʫ ʠ ʚʪʦʨʦʩʪʝ-

ʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜ-

ʣʦʞʝʥʠʷ. 

 

ɼʝʪʠ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʣʠ 1 

ʫʨʦʚʝʥʴ, ʧʨʦʚʝʨʷʶʪ 
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ʪʝʨʝʩ ʢ ʟʜʦʨʦʚʦʤʫ 

ʦʙʨʘʟʫ ʞʠʟʥʠ. 

ʚʝʥʥʦʝ ʤʥʝʥʠʝ ʠ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ 

ʝʛʦ. 

ʚʳ ʵʪʦʜʝʣʘʝʪʝ? 

ï ɺ ʢʣʘʩʩʝ ʤʳ ʪʦʞʝ 

ʤʦʞʝʤ ʦʟʜʦʨʦʚʠʪʴʩʷ 

ʩ ʧʦʤʦʱʴʶ 

ʬʠʟ.ʤʠʥʫʪʢʠ. 

ʇʦʩʣʝ ʬʠʟ.ʤʠʥʫʪʢʠ. 

ʋʨʦʚʥʝʚʳʝ ʟʘʜʘʥʠʷ: 

1 ʫʨʦʚʝʥʴ: ʩʧʠʩʘʪʴ 

ʧʨʝʜʣʦʞʝʥʠʷ, 

ʚʩʪʘʚʠʪʴ 

ʧʨʦʧʫʱʝʥʥʳʝ 

ʦʨʬʦʛʨʘʤʤʳ, 

ʧʦʜʯʝʨʢʥʫʪʴ 

ʛʨʘʤʤʘʪʠʯʝʢʫʶ 

ʦʩʥʦʚʫ. 

ʉʣʝʜʫʝʪ ʣʦ...ʢʠʡ 

ʫʜʘʨ. ʄʷʯ ʥʦʩʠʪʩʷ ʧʦ 

ʧʦʣʶ.ʆʥ ʣ...ʪʠʪ 

ʧʨʷʤʦ ʚ ʚʦʨʦʪʘ. ʀʛʨʘ 

ʥʘʯ...ʣʘʩʴ. 

2 ʫʨʦʚʝʥʴ: 
ʉʦʩʪʘʚʠʪʴ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʚʦʧʨʦʩʘʤ. 

ʇʦʜʯʝʨʢʥʫʪʴ 

ʛʨʘʤʤʘʪʠʯʝʩʢʫʶ 

ʦʩʥʦʚʫ. 

ʂʦʛʜʘ? ʂʘʢʦʡ? ʏʪʦ?  

ʏʪʦ ʩʜʝʣʘʣ? ɻʜʝ? ʏʪʦ 

ʩʜʝʣʘʣʘ? ʂʘʢʘʷ? 

ʂʪʦ? 

3ʫʨʦʚʝʥʴ: ʩʦʩʪʘʚʠʪʴ 

ʨʘʩʩʢʘʟ ʧʦ ʢʘʨʪʠʥʝ. 

ʨʘʙʦʪʫ ʧʦ ʦʙʨʘʟʮʫ ʠ 

ʚʳʩʪʘʚʣʷʶʪ ʦʪʤʝʪʢʠ 

ʚ ʣʠʩʪʦʢ 

ʩʘʤʦʢʦʥʪʨʦʣʷ. 

ɼʝʪʠ, ʚʳʧʦʣʥʷʚʰʠʝ 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ 

ʫʨʦʚʥʠ ʟʘʯʠʪʳʚʘʪ 

ʩʚʦʠ ʨʘʙʦʪʳ. 

ʋʯʝʥʠʢʠ ʩʣʫʰʘʶʪ 

ʚʥʠʤʘʪʝʣʴʥʦ ʠ 

ʦʮʝʥʠʚʘʶʪ ʦʪʚʝʪʳ 

ʧʦ ʧʣʘʥʫ. 

2 ʫʨʦʚʝʥʴ -

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠ, 

ʩʦʩʪʘʚʣʝʥʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ 

ʚʦʧʨʦʩʘʤ ? 

3 ʫʨʦʚʝʥʴ -

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ 

ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʩʢʘʟʘ 

ʠʣʣʶʩʪʨʘʮʠʠ, 

ʩʚʷʟʘʥʳ ʣʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʩʤʳʩʣʫ, ʝʩʪʴ ʣʠ 

ʥʘʟʚʘʥʠʝ ʚ ʨʘʩʩʢʘʟʝ 

ʃʠʯʥʦʩʪʥʳʝ ʋʋɼ 

ʈʝʛʫʣʷʪʠʚʥʳʝ ʋʋɼ 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ 

ʋʋɼ 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ 

ʋʋɼ 

IV ʵʪʘʧ  

ʀʪʦʛ ʫʨʦʢʘ. ʈʝʬ-

ʣʝʢʩʠʷ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. 

ʎʝʣʴ ï ʧʦʜʚʝʩʪʠ 

ʠʪʦʛ ʧʨʦʜʝʣʘʥʥʦʡ 

ʨʘʙʦʪʝ ʥʘ ʫʨʦʢʝ. 

ʀʪʦʛ ʫʨʦʢʘ.  

ï ʏʝʤʫ ʭʦʪʝʣʠ ʥʘʫʯʠʪʴʩʷ? 

ï ʍʦʨʦʰʦ ʣʠ ʤʳ ʫʤʝʝʤ ʥʘʭʦʜʠʪʴ ʛʣʘʚʥʳʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ? 

ï ʅʘʜ ʯʝʤ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ ʜʘʣʴʰʝ? 

ɼʝʪʠ ʚʳʩʢʘʟʘʣʠ ʩʚʦʠ ʤʥʝʥʠʷ ʠ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʥʘʭʦʜʠʪʴ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜ-

ʣʦʞʝʥʠʷ ʤʳ ʫʤʝʝʤ, ʘ ʧʦʜʯʸʨʢʠʚʘʪʴ ï ʥʝʪ, ʪʝʤ ʩʘʤʳʤ ʦʧʨʝʜʝʣʠʣʠ ʧʝʨʩʧʝʢʪʠʚʫ ʥʘ ʩʣʝ-

ʜʫʶʱʠʡ ʫʨʦʢ. 
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ʕʌʌɽʂʊʀɺʅʓɽ ʇʈɸʂʊʀʂʀ ʆɹɽʉʇɽʏɽʅʀʗ ʂɸʏɽʉʊɺɸ 

ʆʉɺʆɽʅʀʗ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʍ ʇʈʆɻʈɸʄʄ 

ʋɼʂ 378.1 

ʆ.ɸ. ʂʦʟʣʦʚʘ 

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʅ.ɺ. ɿʘʭʘʨʦʚʘ 

ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʂʊʋɸʃʀɿɸʎʀʗ ʈɸɿɺʀʊʀʗ ʅʆɺʓʍ ʆɹʑɽʂʋʃʔʊʋʈʅʓʍ ʀ 

ʆɹʑɽʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʍ ʂʆʄʇɽʊɽʅʎʀʁ ɺ ʇʆɼɻʆʊʆɺʂɽ 

ʉʇɽʎʀɸʃʀʉʊʆɺ ʕʂʆʅʆʄʀʂʆ-ʋʇʈɸɺʃɽʅʏɽʉʂʀʍ ʇʈʆʌʀʃɽʁ 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʘʤʠ ʚ ʩʪʘʪʴʝ ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʠ ʘʢʪʫʘʣʠʟʘʮʠʶ ʥʦʚʳʭ ʚʠ-

ʜʦʚ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʢʦʥʦʤʠʢʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʡ: ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʵʤʦʮʠʦʥʘʣʴ-

ʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʫʤʝʥʠʷ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ, ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ 

ʠ ʜʨʫʛʠʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʥʠʝ; ʢʦʤʧʝʪʝʥʮʠʠ; ʦʙʱʝʢʫʣʴʪʫʨʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ; ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ; ʵʢʦʥʦʤʠʢʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʨʦʬʠʣʠ.  

 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʜʝʣʠ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʠʟʙʝʞʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʠ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʦʙʱʠʭ ʧʦʜʭʦʜʦʚ. ʄʥʦʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʨʘʟʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ [3ï7], ʥʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʭʦʪʝʣʦʩʴ ʙʳ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʪʠʪʴ ʠʤʝʥʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʢʦʥʦʤʠʢʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʟʘ ʩʯʝʪ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʠ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʠ.  

ɼʘʥʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʦʧʨʝʜʝʣʷʶʪ ʝʜʠʥʩʪʚʦ 

ʧʦʣʥʦʤʦʯʠʡ ʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʦʡʩʪʚʝʥʥʳ ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʦʬʝʩʩʠʡ. ʄʥʦʛʠʝ ʩʧʝʮʠʘ-

ʣʠʩʪʳ ʥʘʟʳʚʘʶʪ ʠʭ ʷʜʨʦʤ ʚ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ ʠ ʩʚʷʟʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʢʘʯʝʩʪ-

ʚʝʥʥʦ ʫʩʚʘʠʚʘʪʴ ʜʨʫʛʠʝ ʥʘʚʳʢʠ ʠ ʟʥʘʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʚ ʚʫʟʘʭ, ʚ ʦʩʥʦʚʥʦʤ ʦʨʠ-

ʝʥʪʠʨʫʶʪʩʷ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʩʣʘʙʦ ʦʪʨʘʞʘʶʪʩʷ ʤʝʞ-

ʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ ʩ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ çʥʘʜʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭè ʢʦʤʧʝʪʝʥʮʠʡ, ʯʪʦ ʚ ʩʝʛʦʜʥʷʰʥʠʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʥʝʢʦʨʨʝʢʪʥʳʤ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʦʪʨʘ-

ʞʘʶʱʠʤʠ ʧʦʩʪʦʷʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʚʳʧʫʩʢʥʠʢʦʚ. ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ 

ʠ ʨʦʙʦʪʠʟʘʮʠʷ ʚʦ ʤʥʦʛʠʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʪʨʝ-

ʙʦʚʘʥʳ ʣʠʙʦ ʩʧʝʮʠʘʣʠʩʪʳ ʩ ʚʳʩʦʢʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʫʨʦʚʥʝʤ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʫʥʠʢʘʣʴʥʳʝ 

ʠʜʝʠ, ʣʠʙʦ ʣʶʜʠ ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʧʨʦʩʪʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ. ʈʝʘʣʴʥʦʩʪʴ ʪʘʢʦʚʘ, ʯʪʦ 

ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʦʣʞʥʘ ʩʪʘʪʴ ʛʠʙʢʠʤ, ʘʜʘʧʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦ-

ʣʷʶʱʠʤ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʦʚʳʝ ʟʘʧʨʦʩʳ ʨʳʥʢʘ.  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʨʘʟʚʠʪʠʶ ʜʘʥʥʳʭ ʥʘʚʳʢʦʚ ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʧʨʠʥʷʪʦʡ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ ʨʳʥʢʝ. 

ʀʟʫʯʘʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʤʳ ʘʢʢʫʤʫʣʠʨʦʚʘʣʠ ʨʷʜ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʘʚʪʦ-

ʨʘʤʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʚʳʧʫʩʢʥʠʢʦʚ.  

ɸʥʘʥʴʝʚʘ ʊ., ʜʠʨʝʢʪʦʨ ʧʦ ʨʘʟʚʠʪʠʶ çɸʧʦʩʪʨʦʬ-ʤʝʜʠʘè, ʚʳʜʝʣʠʣʘ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ ʩʨʝʜʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ 2020 ʛʦʜʫ, ʥʦ ʟʘʤʝʯʘʝʪ, ʯʪʦ ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ 

ʠ ʵʪʦ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʣʝʞʠʚʘʪʴ [2]. ɺʳʜʝʣʠʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʵʢʦʥʦʤʠʢʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ.  

ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʪʘʙʣʠʮʝ ʤʳ ʧʨʠʚʦʜʠʤ ʢʦʤʧʝʪʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳ 

ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʥʦʚʦʛʦ ʬʦʨʤʘʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ 2020 ʛʦʜʫ.  
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ʊʘʙʣʠʮʘ 

ɺʦʩʪʨʝʙʦʚʘʥʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ 2020 ʛʦʜʫ 

ˉ ʂʦʤʧʝʪʝʥʮʠʷ ʉʦʜʝʨʞʘʥʠʝ 

1 ʋʤʝʥʠʝ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ 

ʟʘʜʘʯʠ  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʢʘʢ ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʪʘʢ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʥʘʚʳʢʠ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʪʚʝʯʘʝʪ ʟʘ 

ʘʥʘʣʠʟ ʚʦʟʥʠʢʰʝʡ ʧʨʦʙʣʝʤʳ, ʝʸ ʦʮʝʥʢʫ, ʨʘʟʨʘʙʦʪʢʫ ʚʦʟʤʦʞʥʳʭ ʚʘ-

ʨʠʘʥʪʦʚ ʝʸ ʨʝʰʝʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʘʷ ï ʧʨʝʪʚʦʨʝʥʠʝ ʨʝʰʝʥʠʷ ʚ ʞʠʟʥʴ, 

ʧʝʨʝʭʦʜ ʦʪ ʪʝʦʨʠʠ ʢ ʧʨʘʢʪʠʢʝ. 

2 ʂʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʉʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʘʭʦʜʠʪʴ ʥʦʚʳʝ ʨʝʰʝʥʠʷ ʠ ʫʤʝʥʠʝ ʵʬʬʝʢʪʠʚ-

ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʡʩʷ ʚ ʥʘʣʠʯʠʠ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ ʪʘʢʞʝ 

ʙʳʩʪʨʦ ʠʟʤʝʥʷʪʴ ʩʚʦʸ ʤʳʰʣʝʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠ-

ʪʫʘʮʠʠ. 

3 ʂʨʝʘʪʠʚʥʦʩʪʴ ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʠʥʷʪʠʶ ʠ ʩʦʟʜʘʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʠʜʝʡ, 

ʦʪʢʣʦʥʷʶʱʠʭʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʣʠ ʧʨʠʥʷʪʳʭ ʩʭʝʤ ʤʳʰʣʝʥʠʷ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʝʘʪʠʚʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʥʝʦʜʥʦʨʦʜʥʦʝ 

ʩʚʦʡʩʪʚʦ ʠʤʝʶʱʝʝ ʥʝʩʢʦʣʴʢʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

4 ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʉʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʨʘʩʧʦʟʥʘʚʘʪʴ ʵʤʦʮʠʠ, ʧʦʥʠʤʘʪʴ ʥʘʤʝʨʝʥʠʷ, 

ʤʦʪʠʚʘʮʠʶ ʠ ʞʝʣʘʥʠʷ ʜʨʫʛʠʭ ʣʶʜʝʡ ʠ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤʠ ʵʤʦʮʠʷʤʠ ʠ ʵʤʦʮʠʷʤʠ ʜʨʫʛʠʭ ʣʶʜʝʡ 

ʚ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

5 ʉʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʠ ʨʝʘ-

ʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ 

ʉʣʦʞʥʦʩʪʴ ʢʦʤʧʝʪʝʥʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʤʝʪʴ ʧʨʠ-

ʥʠʤʘʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʘ ʩʝʙʷ ʟʘ ʦʨʠʛʠʥʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʠ ʙʳʩʪʨʦʪʘ 

ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʭ ʩʧʦ-

ʩʦʙʥʦʩʪʝʡ.  

6 ʂʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʚʳʩʪʨʘʠʚʘʥʠʷ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚʟʘʠʤʦʚʳ-

ʛʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ 

 

ʕʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʛʣʷʜʥʦ ʜʦʢʘʟʳʚʘʝʪ ʠ ʚʪʦʨʦʡ ʘʥʘʣʠʟ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ çɸʪ-

ʣʘʩʝ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʡè [1]. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʘʢʠʭ ʪʝʥʜʝʥʮʠʷʭ ʢʘʢ ʛʣʦʙʘʣʠʟʘʮʠʷ, ʨʦʩʪ ʢʦʥʢʫʨʝʥ-

ʮʠʠ ʚ ʵʢʦʥʦʤʠʢʝ, ʧʦʚʳʰʝʥʠʝ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʫʩʣʦʞʥʝʥʠʝ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʨʦʩʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʵʢʦʣʦʛʠʯʥʦʩʪʠ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʪʨʝʙʦʚʘ-

ʥʠʡ ʢ çʥʘʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤè ʥʘʚʳʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ: 

ï ʤʫʣʴʪʠʷʟʳʯʥʦʩʪʴ ʠ ʤʫʣʴʢʫʣʴʪʫʨʥʦʩʪʴ, 

ï ʥʘʚʳʢʠ ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ï ʫʤʝʥʠʝ ʫʧʨʘʚʣʷʪʴ ʧʨʦʝʢʪʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ, 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤʫ ʪʚʦʨʯʝʩʪʚʫ, 

ï ʨʘʙʦʪʘ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, 

ï ʥʘʚʳʢʠ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ï ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ.  

ʄʳ ʙʳ ʭʦʪʝʣʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʪʠʪʴ ʥʘ ʨʷʜ ʚʳʜʝʣʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʅʘʚʳʢʠ ʤʝʞʦʪ-

ʨʘʩʣʝʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʊ-ʦʙʨʘʟʥʳʭè 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʣʝʛʢʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʜʚʫʭ ʠʣʠ ʪʨʝʭ ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʦʪʨʘʩʣʷʭ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʩʧʝʮʠʘʣʠʩʪ ʪʘʢʞʝ ʭʦʨʦʰʦ ʜʦʣʞʝʥ 

ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʀʊ-ʨʝʰʝʥʠʡ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʫʤʝʥʠʷ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʨʘʟʥʳʭ ʩʝʢʪʦ-

ʨʘʭ ʵʢʦʥʦʤʠʢʠ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʛʠʙʨʠʜʥʳʝ ʥʘʚʳʢʠ ʪʦʣʴʢʦ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ. ʊʘʢ ʢʘʢ ʧʦ ʧʦʩʣʝʜʥʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʨʦʠʩʭʦʜʠʪ ʩʦʢʨʘʱʝʥʠʝ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʧʨʦʬʝʩʩʠʡ (ʚ ʩʨʝʜʥʝʤ ʜʦ 10 ʣʝʪ), ʢʦʪʦ-

ʨʦʝ ʦʜʥʦʟʥʘʯʥʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ [8]. 

ʆʧʫʙʣʠʢʦʚʘʥʥʦʝ ʚ ʷʥʚʘʨʝ 2016 ʛʦʜʘ ʥʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘ (ʧʦʜʛʦʪʦʚʣʝʥʥʦʝ Bentley 

University ʠ ʢʦʤʧʘʥʠʝʡ Burning Glass) ʩʨʝʜʠ ʜʝʚʷʪʠ ʢʘʪʝʛʦʨʠʡ ʩʧʝʮʠʘʣʠʟʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʝʢ-

ʣʘʤʳ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʪʨʝʙʦʚʘʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ 

ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ, ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʧʝʨʝʭʦʜʠʪʴ ʚ ʚʘʢʘʥʩʠʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, 

ʯʪʦ ʚ ʠʪʦʛʝ ʤʦʞʝʪ ʧʦʩʪʘʚʠʪʴ ʫʞʝ ʩʝʡʯʘʩ ʧʦʜ ʫʛʨʦʟʫ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦ-

ʟʠʮʠʡ [9]. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʥʘʚʳʢʦʚ ʚ ʦʙ-

ʣʘʩʪʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʪʨʝʙʫʝʪ 

ʩʝʨʴʝʟʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʨʷʜʘ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʩʥʦʚʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʜʠʩʮʠʧʣʠʥ.  
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ɺʩʝ ʦʪʨʘʞʘʝʤʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʟʤʝʥʷʶʱʠʭʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʥʝ ʦʪ-

ʨʘʞʘʶʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʌɻʆʉ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʵʢʦʥʦʤʠʢʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ. ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢ-

ʪʘ, ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʫʤʝʥʠʷ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʚ ʦʯʝʥʴ ʩʞʘʪʳʝ ʩʨʦʢʠ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ. ʀ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ.  

ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʢʦʤʧʝʪʝʥ-

ʮʠʡ, ʚʦʟʤʦʞʥʘ ʘʜʘʧʪʘʮʠʷ ʤʝʪʦʜʦʚ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʙʳʩʪʨʝʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʠʟʤʝʥʝʥʠʷ ʠ ʨʘʟʚʠʚʘʪʴ ʜʘʥʥʳʝ ʥʘʚʳʢʠ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ 

ʨʳʥʢʝ, ʪʘʢ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʝʤʠʥʘʨʩʢʠʝ ʟʘʥʷʪʠʷ ʠ ʜʘʞʝ ʧʨʠʥʷʪʳʝ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʤʝʪʦʜʳ ʥʝ ʚʩʝʛʜʘ ʨʘʙʦʪʘʶʪ.  

ʅʘʧʨʠʤʝʨ, ʥʘ ʢʘʬʝʜʨʝ ʢʦʤʤʝʨʮʠʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʝʨʴʝʟ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ ʨʘʟʚʠʪʠʶ ʦʙʦʟʥʘʯʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ɺ ʢʫʨʩʘʭ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʀʟʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʦʙʫ-

ʯʝʥʠʷ, ʧʦʟʚʦʣʠʣʦ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʪʴ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʝ ʚ ʛʨʫʧʧʘʭ, ʨʝʰʝʥʠʶ ʪʚʦʨʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʫʤʝʥʠʶ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʙʳʩʪʨʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʠ ʧʨʝʜʣʘʛʘʪʴ ʦʨʠʛʠʥʘʣʴʥʳʝ 

ʠʜʝʠ. ɺ ʨʘʤʢʘʭ ʥʝʜʝʣʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʧʨʠ ʨʝʰʝʥʠʠ ʜʦʚʦʣʴʥʦ ʩʝʨʴʝʟʥʳʭ ʙʠʟʥʝʩ-ʢʝʡʩʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʦʤʧʘʥʠʷʤʠ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʩʪʫʜʝʥʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʡ ʫʨʦʚʝʥʴ ʠ ʧʦʣʫʯʠʣʠ ʚʳʩʦʢʠʝ ʦʮʝʥʢʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʢʘʟʘʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʷʜʘ ʟʘʥʷʪʠʡ, ʘʢʪʫ-

ʘʣʴʥʳʤ ʚʩʝ ʞʝ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʥʘʚʳʢʦʚ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʨʠ ʧʨʦʨʘʙʦʪʢʝ ʙʣʦʢʘ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʠ ʦʙʱʝʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʌɻʆʉ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʦʣʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ, ʩ ʫʯʝʪʦʤ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ ʠ ʛʠʙʢʦʩʪʠ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʪʦʜʠʢ ʠ ʠʥʩʪ-

ʨʫʤʝʥʪʦʚ. ɺʩʝ ʵʪʦ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʫ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʯʪʦ ʜʦʣʞʥʦ ʥʘʡʪʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʚʳʰʝ-

ʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ. 
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ʅ.ʅ. ɹʝʣʦʫʩʦʚʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʢʫʤ ï 

ʬʠʣʠʘʣ ʖʛʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʄɽʊʆɼʀʏɽʉʂɸʗ ʉʃʋɾɹɸ ʉʈɽɼʅɽɻʆ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʋʏʈɽɾɼɽʅʀʗ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ 

ʈɽɸʃʀɿɸʎʀʀ ʇʈʆɻʈɸʄʄʓ ʇʆɼɻʆʊʆɺʂʀ ʉʇɽʎʀɸʃʀʉʊʆɺ 

ʉʈɽɼʅɽɻʆ ɿɺɽʅɸ (ʇʇʉʉɿ) 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ ʪʝʭʥʠʢʫʤʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʘ. ʆʧʠʩʘʥʘ ʩʠʩʪʝʤʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʩʣʫʞʙʘ; ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʘ. 

 

ʇʨʦʮʝʩʩ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪʨʝʙʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʫʪʝʤ ʦʙʥʦʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʜʝʨʞʘ-

ʥʠʷ, ʨʘʟʚʠʪʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʘ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ. 

ɺ ʥʝʬʪʷʥʦʤ ʪʝʭʥʠʢʫʤʝ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʥʘʢʦʧʣʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʳʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ, ʝʝ ʫʧʨʘʚʣʝʥʠʠ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

ɺ ʪʝʭʥʠʢʫʤʝ ʩʦʟʜʘʥʘ ʢʦʥʮʝʧʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ, ʢʦʪʦʨʘʷ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʜʝʡ, ʚʟʛʣʷʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʧʨʠʥʮʠʧʦʚ, ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, 

ʦʙʦʩʥʦʚʳʚʘʶʱʠʭ ʜʘʥʥʫʶ ʤʦʜʝʣʴ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʪʝʭʥʠʢʫʤʘ ʩʪʨʦʠʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ: 

ï ʥʘʫʯʥʦʩʪʠ; 

ï ʩʠʩʪʝʤʥʦʩʪʠ; 

ï ʘʢʪʫʘʣʴʥʦʩʪʠ; 

ï ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ɺ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʧʦ çʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫè ʣʝʞʠʪ ʮʝ-

ʧʦʯʢʘ: ʧʦʪʨʝʙʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ʠ ʫʧʨʘʚʣʝʥʮʝʚ ʢʦʣʣʝʜʞʘ ï ʮʝʣʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ï ʦʩ-

ʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ [2]. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ: 

ï ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʶ, ʛʫʤʘʥʠʟʘʮʠʶ, ʨʝʘʣʠʟʘʮʠʶ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʦʛʦ ʠ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɻʆʉ; 

ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʯʝʨʝʟ ʨʘʟʚʠʪʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ; 

ï ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʠ ʠʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ; 

ï ʠʟʫʯʝʥʠʝ, ʦʙʦʙʱʝʥʠʝ ʧʝʨʝʜʦʚʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠ ʚʥʝʜʨʝʥʠʝ ʝʛʦ ʚ ʧʨʘʢʪʠʢʫ ʨʘʙʦʪʳ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ; 

ï ʤʦʥʠʪʦʨʠʥʛ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ 

ʥʝʬʪʷʥʦʛʦ ʪʝʭʥʠʢʫʤʘ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ: 

ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʩʦʚʝʪ ï ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. 

ʄʝʪʦʜʠʯʝʩʢʠʡ ʢʘʙʠʥʝʪ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. 

ʇʨʦʙʣʝʤʥʳʝ ʛʨʫʧʧʳ ï ʥʘʫʯʥʘʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. 

ʆʙʫʯʘʶʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʩʝʤʠʥʘʨʳ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʦʙʫʯʘʶʱʘʷ ʬʫʥʢʮʠʷ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʤʘʩʪʝʨʩʢʠʝ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ, ʧʨʦʝʢʪʠʨʦʚʦʯʥʘʷ ʠ ʦʙʫʯʘʶʱʘʷ ʬʫʥʢʮʠʠ. 
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ʐʢʦʣʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ï ʦʙʫʯʘʶʱʘʷ ʬʫʥʢʮʠʷ. 

ɺ ʪʝʭʥʠʢʫʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ 

6 ʙʣʦʢʦʚ. 

1 ʙʣʦʢ ï ʧʦʠʩʢʦʚʘʷ ʨʘʙʦʪʘ ʠ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

2 ʙʣʦʢ ï ʨʫʢʦʚʦʜʩʪʚʦ ʥʘʫʯʥʦ-ʧʦʠʩʢʦʚʦʡ ʨʘʙʦʪʦʡ ʩʪʫʜʝʥʪʦʚ, 

3 ʙʣʦʢ ï ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

4 ʙʣʦʢ ï ʧʦʜʛʦʪʦʚʢʘ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʟʘʧʠʩʝʡ, 

5 ʙʣʦʢ ï ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʜʘʛʦʛʦʚ, 

6 ʙʣʦʢ ï ʦʙʦʙʱʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. 

ʇʦʠʩʢʦʚʘʷ ʨʘʙʦʪʘ ʠ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʋʯʝʙʘ ʚ ʘʩʧʠʨʘʥʪʫʨʝ ʩʦʪʨʫʜʥʠʢʦʚ ʪʝʭʥʠʢʫʤʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ çʌʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚè [1], ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ, ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʧʦ ʧʨʦʙʣʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʯʘʩʪʠʝ ʚ ʢʦʥʬʝʨʝʥʮʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʩʝʤʠʥʘʨʘʭ. ɺʳʧʫʩʢ 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʫʙʣʠʢʘʮʠʷ ʩʪʘʪʝʡ, ʪʝʟʠʩʦʚ ʚ ʩʙʦʨʥʠʢʘʭ, ʞʫʨʥʘʣʘʭ. 

ʈʫʢʦʚʦʜʩʪʚʦ ʥʘʫʯʥʦ-ʧʦʠʩʢʦʚʦʡ ʨʘʙʦʪʦʡ ʩʪʫʜʝʥʪʦʚ. 

ʉʪʫʜʝʥʯʝʩʢʠʝ ʥʘʫʯʥʳʝ ʢʨʫʞʢʠ, ʩʪʫʜʝʥʯʝʩʢʠʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʨʘʟʣʠʯʥʦʛʦ 

ʫʨʦʚʥʷ, ʧʫʙʣʠʢʘʮʠʷ ʚ ʩʙʦʨʥʠʢʘʭ, ʞʫʨʥʘʣʘʭ. 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʶ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʨʘʟʨʘʙʦʪʢʘ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʞʝ-

ʥʠʡ ʦ ʩʤʦʪʨʘʭ, ʢʦʥʢʫʨʩʘʭ, ʚʳʩʪʘʚʢʘʭ. 

ʇʦʜʛʦʪʦʚʢʘ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʟʘʧʠʩʝʡ. 

ɺʠʜʝʦʬʨʘʛʤʝʥʪʳ ʫʨʦʢʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʣʘʡʜʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʷʤ, ʧʨʝʟʝʥʪʘʮʠʠ, ʚʥʝʢʣʘʩʩʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʂʦʥʢʫʨʩ ʚʠʜʝʦʨʦʣʠʢʦʚ, ʧʨʝʟʝʥʪʘʮʠʡ ʦ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ. 

ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʜʘʛʦʛʦʚ. 

ʈʘʙʦʪʘ ʥʘʜ ʤʝʪʦʜʠʯʝʩʢʦʡ ʪʝʤʦʡ, ʦʪʢʨʳʪʳʝ ʫʨʦʢʠ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʯʪʝʥʠʷ, ʧʨʦʙʣʝʤʥʳʝ ʛʨʫʧ-

ʧʳ, ʦʙʫʯʘʶʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʩʝʤʠʥʘʨʳ ʧʦ ʤʝʪʦʜʠʢʘʤ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠ-

ʢʘʮʠʠ, ʢʦʥʩʫʣʴʪʘʮʠʠ, ʩʪʘʞʠʨʦʚʢʠ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʚʳʩʪʘʚʢʠ, ʚʟʘʠʤʦʧʦʩʝʱʝʥʠʝ ʟʘʥʷʪʠʡ, ʫʯʘʩʪʠʝ ʚ 

ʢʦʥʢʫʨʩʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. 

ʆʙʦʙʱʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʤʘʩʪʝʨʩʢʠʝ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʦʙʦʙʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʪʚʦʨʯʝʩʢʠ ʨʘʙʦʪʘʶʱʠʭ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʦʬʦʨʤʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʪʘʪʝʡ, ʜʦʢʣʘʜʦʚ, ʥʘʛʣʷʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʚʳʩʪʫʧʣʝʥʠʝ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʦʚʝʪʘʭ. 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʪʝʭʥʠʢʫʤʘ: 

ï ʨʦʩʪ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ʩʦʙʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, 

ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ ʚ ʢʦʣʣʝʢʪʠʚʝ, 

ï ʚʳʩʦʢʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʧʝʜʘʛʦʛʦʚ ʚ ʪʚʦʨʯʝʩʪʚʝ ʠ ʠʥʥʦʚʘʮʠʷʭ, 

ï ʦʚʣʘʜʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʤʝʪʦʜʘʤʠ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘ-

ʥʠʷ. 

ï ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ, 

ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ, 

ï ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʨʝʜʦʚʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, 

ï ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ï ʢʘʯʝʩʪʚʝʥʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʜʘʛʦʛʦʚ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʫʩʧʝʰʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʥʘʣʠʯʠʝʤ ʝʜʠʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʪʝʤʳ, ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʤʝ-

ʪʦʜʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʦ ʦʥʘ ʩʦʩʪʦʠʪ ʠ ʚ ʫʩʧʝʰʥʦʩʪʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩ-

ʩʘ ʚ ʪʝʭʥʠʢʫʤʝ. ɽʩʣʠ ʧʝʜʘʛʦʛʠ ʜʦʩʪʠʛʘʶʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʜʝʣʘʶʪ ʦʙʫʯʝʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʳʤ, ʧʦʣʫʯʘʶʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʪ ʩʚʦʝʛʦ ʪʨʫʜʘ, ʘ ʩʪʫʜʝʥʪʳ ʩ ʠʥʪʝʨʝʩʦʤ ʫʯʘʪʩʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ï ʵʪʦ ʠ ʝʩʪʴ ʦʪʨʘʞʝʥʠʝ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʚ ʮʝʣʦʤ. 
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ʫʯʠʪʝʣʴ ʪʝʭʥʦʣʦʛʠʠ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʄɹʆʋ çʉʨʝʜʥʷʷ ʰʢʦʣʘ ˉ2 ʤʥʦʛʦʧʨʦʬʠʣʴʥʘʷ ʠʤʝʥʠ ɽ.ʀ ʂʫʨʦʧʘʪʢʠʥʘè 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʇʈʆɽʂʊʅʆʁ ʂʆʄʇɽʊɽʅʊʅʆʉʊʀ 

ʐʂʆʃʔʅʀʂʆɺ ʅɸ ɿɸʅʗʊʀʗʍ ʊɽʍʅʆʃʆɻʀʀ 

ɸʥʥʦʪʘʮʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʳ ʧʨʦʝʢʪʥʦʡ 

ʢʫʣʴʪʫʨʳ: ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʧʨʦʝʢʪʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʜʠʟʘʡʥʝʨʩʢʦʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʝʥʠʢʘ. ʊʚʦʨʯʝʩʢʠʡ ʧʨʦʝʢʪ- ʵʪʦ ʤʝʪʦʜ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʦ 

ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʧʨʝʜʤʝʪʦʚ, ʠʟʜʝʣʠʡ, ʘʨʪ-ʦʙʲʝʢʪʦʚ ʠ ʪʦʚʘʨʦʚ, ʠʤʝʶʱʠʭ ʩʫʙʲʝʢʪʠʚʥʫʶ ʥʦʚʠʟʥʫ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʦʜʝʨʞʘʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʩʫʱʥʦʩʪʴ. ɺ ʩʦʜʝʨʞʘ-

ʥʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʟʘʣʦʞʝʥ ʩʦʟʥʘʪʝʣʴʥʳʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʚʳʙʦʨ ʫʯʝʥʠʢʘ. ɺ ʪʚʦʨʯʝʩʢʦʤ ʧʨʦʝʢʪʝ 

ʨʝʘʣʠʟʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʨʩʢʦʛʦ ʟʘʤʳʩʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪ; ʠʟʜʝʣʠʝ; ʪʚʦʨʯʝʩʪʚʦ; ʨʘʟʨʘʙʦʪʢʘ; ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ; ʬʦʨʤʠʨʦʚʘʥʠʝ; ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ. 

 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʨʘʥʝ ʠ ʚʚʝʜʝʥʠʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠʟʤʝʥʠʣʠ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʨʝʜʥʠʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʩʝʛʦʜʥʷ ʫʜʝʣʷʝʪʩʷ ʩʠʩʪʝʤʝ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʥʘ ʟʘʥʷʪʠ-

ʷʭ ʪʝʭʥʦʣʦʛʠʠ. ʆʜʥʦʡ ʠʟ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʤʳ ʦʪʥʦʩʠʤ ʨʘʙʦʪʫ ʥʘʜ ʧʨʦʝʢʪʦʤ. ʆʨʛʘʥʠ-

ʟʘʮʠʷ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʳ ʧʨʦʝʢʪʥʦʡ ʢʫʣʴʪʫʨʳ, ʬʦʨ-

ʤʠʨʦʚʘʪʴ ʠʭ ʧʨʦʝʢʪʥʫʶ ʛʨʘʤʦʪʥʦʩʪʴ, ʧʨʦʝʢʪʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʜʠʟʘʡʥʝʨʩʢʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʢʫʣʴʪʫʨʫ ʫʯʝʥʠʢʘ.  

ʊʚʦʨʯʝʩʢʠʡ ʧʨʦʝʢʪ ï ʵʪʦ ʤʝʪʦʜ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʝ, ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʧʨʝʜʤʝʪʦʚ, 

ʠʟʜʝʣʠʡ, ʘʨʪ-ʦʙʲʝʢʪʦʚ ʠ ʪʦʚʘʨʦʚ, ʠʤʝʶʱʠʭ ʩʫʙʲʝʢʪʠʚʥʫʶ ʥʦʚʠʟʥʫ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ï ʥʘʫʯʠʪʴ ʫʯʘʱʠʭʩʷ ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. ʅʘʧʨʠʤʝʨ: ʚ 5 ʢʣʘʩʩʝ ï ʠʟʛʦʪʦʚ-

ʣʝʥʠʝ ʨʘʟʜʝʣʦʯʥʦʡ ʜʦʩʢʠ, ʧʦʜʥʦʩʘ ʠ ʪ.ʜ.; ʚ 6 ʢʣʘʩʩʝ ï ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʦʣʢʠ, ʩʢʚʦʨʝʯʥʠʢʠ; ʚ 7 ʢʣʘʩʩʝ 

ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʪʫʣʘ ʠʣʠ ʩʪʦʣʘ. 

ʇʨʦʝʢʪʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ: ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʝʥʠʢʘ ʦʨʠ-

ʝʥʪʠʨʫʝʪʩʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʤʳʰʣʝʥʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʣʠʯʥʳʡ ʦʧʳʪ; ʥʘ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʦʧʳʪ ʜʨʫʛʠʭ; ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʵʩʪʝʪʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʥʳʭ ʠ ʫʥʠʢʘʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʠʟʜʝʣʠʡ. 

ʇʨʦʝʢʪʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʚʢʣʶʯʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʥʠʤʘʪʴ, ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʝʭʥʦ-

ʣʦʛʠʶ, ʫʤʝʥʠʝ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʨʘʟʚʠʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʛʠʙʢʦʩʪʴ, ʧʨʝʜʧʨʠʠʤʯʠ-

ʚʦʩʪʴ. ʇʨʦʝʢʪʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʦʚʣʘʜʝʥʠʝʤ ʫʤʝʥʠʷʤʠ ʦʩʚʘʠʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʧʦ-

ʩʦʙʳ ʠ ʩʨʝʜʩʪʚʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʥʬʦʨʤʘʮʠʠ, ʫʯʠʪʳʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʪ.ʜ.  

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʢʫʣʴʪʫʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʚʣʘʜʝʥʠʝ ʩʠʩʪʝʤʦʡ ʧʦʥʷʪʠʡ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʧʦ 

ʩʦʟʜʘʥʠʶ ʜʠʟʘʡʥʝʨʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʆʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʠ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʩʣʫʛ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ, ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ, ʦʩʥʦʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
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ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʦʜʝʨʞʘʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʩʫʱʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʧʦʜʯʠʥʝʥʘ ʜʦʩʪʠʞʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ: 

1. ʇʨʘʢʪʠʯʥʦʩʪʴ ʧʣʘʥʠʨʫʝʤʦʡ ʨʘʙʦʪʳ: ʯʪʦʙʳ ʫʯʝʥʠʢ ʥʘʫʯʠʣʩʷ ʦʧʨʝʜʝʣʷʪʴ, ʥʫʞʥʘ ʣʠ ʪʘ ʨʘ-

ʙʦʪʘ ʠʣʠ ʠʟʜʝʣʠʝ ʦʙʱʝʩʪʚʫ. 

2. ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʧʣʘʥʠʨʫʝʤʦʡ ʨʘʙʦʪʳ: ʯʪʦʙʳ ʫʯʝʥʠʢ ʥʘʫʯʠʣʩʷ ʦʧʨʝʜʝʣʷʪʴ ʠʣʠ ʚʳʙʠʨʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʦʜʫʤʳʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦ-

ʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ, ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

3. ʕʨʛʦʥʦʤʠʯʥʦʩʪʴ ʧʣʘʥʠʨʫʝʤʦʡ ʨʘʙʦʪʳ: ʚʘʞʥʦ ʯʪʦʙʳ ʫʯʝʥʠʢ ʟʥʘʣ, ʯʪʦ ʝʛʦ ʠʟʜʝʣʠʝ ʙʫʜʝʪ 
ʫʜʦʙʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

4. ʕʢʦʣʦʛʠʯʥʦʩʪʴ ʧʣʘʥʠʨʫʝʤʦʡ ʨʘʙʦʪʳ: ʚʘʞʥʦ ʯʪʦʙʳ ʫʯʝʥʠʢ ʙʳʣ ʩʧʦʩʦʙʝʥ ʦʮʝʥʠʪʴ, ʥʝ ʥʘ-

ʥʝʩʝʪ ʣʠ ʫʨʦʥ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

5. ʕʩʪʝʪʠʯʥʦʩʪʴ ʧʣʘʥʠʨʫʝʤʦʡ ʨʘʙʦʪʳ: ʚʘʞʥʦ ʯʪʦʙʳ ʫʯʝʥʠʢ ʚʳʙʨʘʣ ʠʥʪʝʨʝʩʥʫʶ ʬʦʨʤʫ, 
ʮʚʝʪ, ʜʝʢʦʨ ʠ.ʪ.ʜ. 

ɺ ʩʦʜʝʨʞʘʥʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʟʘʣʦʞʝʥ ʩʦʟʥʘʪʝʣʴʥʳʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʚʳʙʦʨ ʫʯʝʥʠ-

ʢʘ. ʋ ʘʚʪʦʨʘ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ ʧʨʦʝʢʪʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ: ʫʯʝʥʠʢ 

ʩʧʦʩʦʙʝʥ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʮʝʣʝʡ, ʦʪʙʦʨʫ ʩʦʜʝʨʞʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ; ʩʠʥʪʝʟʠʨʦʚʘ-

ʥʠʶ ʥʘʙʦʨʘ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʠʣʠ ʧʦʜʭʦʜʦʚ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʝʢʪʘ; ʛʦʪʦʚ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪ-

ʥʳʭ ʠʜʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʪʚʦʨʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ; ʦʙʣʘʜʘʝʪ ʟʥʘʥʠʷʤʠ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʟʥʘʢʦʤ ʩ ʦʩʥʦʚʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ; 

ʩʧʦʩʦʙʝʥ ʢ ʨʘʙʦʪʝ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʩʧʦʩʦʙʝʥ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʘʯʝʩʪʚʦ ʠʟʜʝʣʠʷ.  

ʄʳ ʛʦʚʦʨʠʣʠ ʦ ʩʦʜʝʨʞʘʥʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ, ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʝʯʝʥʴ 

ʧʨʦʝʢʪʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʫʯʝʥʠʢʘʤ ʩʚʦʙʦʜʳ ʚ ʚʳʙʦʨʝ ʧʨʦʝʢʪʘ, ʢ ʢʦʤʤʫʥʠʢʘ-

ʪʠʚʥʦ-ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʝ ʚ ʛʨʫʧʧʝ, ʚ ʪʚʦʨʯʝʩʢʦʤ ʢʦʣʣʝʢʪʠʚʝ ʠ ʪ.ʜ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ, ʧʨʝʜʦʩ-

ʪʘʚʠʪʴ ʫʯʝʥʠʢʫ ʘʣʛʦʨʠʪʤ ʚʳʧʦʣʥʝʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ï ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ.  

 
ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʦʝʢʪʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ 

ɺʳʚʦʜʳ 

I ʵʪʘʧ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʇʦʠʩʢ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ɸʥʘʣʠʟ, ʩʨʘʚʥʝʥʠʝ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʢʦʜʠʨʦʚʘʥʠʝ 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʦʝʢʪʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ 

ʎʝʣʴ, ʟʘʜʘʯʠ  

 

(ʩʪʨʘʪʝʛʠʷ) 

ʩʫʙʲʝʢʪʠʚʘʮʠʷ 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ɸʙʩʪʨʘʛʠʨʦʚʘʥʠʝ, ʠʜʝʘʣʠʟʘʮʠʷ, 

ʦʙʦʙʱʝʥʠʝ, ʢʦʥʢʨʝʪʠʟʘʮʠʷ  

ɸʥʘʣʠʟ ʧʨʝʜʩʪʦʷʱʝʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ 

ɸʥʘʣʠʟ, ʜʝʢʦʜʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ 

II  ʵʪʘʧ  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

(ʪʘʢʪʠʢʘ) 

ʆʙʲʝʢʪʠʚʘʮʠʷ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ, ʘʥʘʣʠʟ 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ, ʩʨʘʚʥʝʥʠʝ, ʦʙʦʙʱʝ-

ʥʠʝ, ʢʦʥʢʨʝʪʠʟʘʮʠʷ 

ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ  

ɸʥʘʣʠʟ, ʩʠʥʪʝʟ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʦʙʦʙʱʝʥʠʝ 
ɺʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ 

ʉʘʤʦʢʦʥʪʨʦʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʨʘʚʥʝʥʠʝ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

III ʵʪʘʧ 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ 

(ʦʮʝʥʢʘ) 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʦʙʲʝʢʪʘ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ 

ʉʨʘʚʥʝʥʠʝ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ɸʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ  

ʄʠʥʠ-ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ 

ɸʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ, ʢʦʥʢʨʝʪʠʟʘʮʠʷ 

ʂʦʥʪʨʦʣʴ ʠ ʠʩʧʳʪʘʥʠʝ ʉʨʘʚʥʝʥʠʝ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ɿʘʱʠʪʘ ʧʨʦʝʢʪʘ ʆʙʦʙʱʝʥʠʝ, ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ, ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʷ 

 

ʂʘʞʜʳʡ ʵʪʘʧ ʞʝʣʘʪʝʣʴʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʠ ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʪʴ. ʂ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ ʠʥʪʝʨʥʝʪ ï ʨʝʩʫʨʩʳ, ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʥʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʞʫʨʥʘʣʳ ʠ ʪ.ʜ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʫʯʘʱʠʤʩʷ ʥʝʦʙ-

ʭʦʜʠʤʦ ʙʝʟʦʪʢʘʟʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʫʯʝʙʥʳʝ ʤʘʩʪʝʨʩʢʠʝ, ʫʯʠʪʴ ʛʨʘʤʦʪʥʦ ʦʬʦʨʤʣʷʪʴ 
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ʧʨʦʝʢʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʣʠʪʝʨʘʪʫʨʫ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʛʦ-

ʪʦʚʢʫ ʜʦʢʣʘʜʘ ʠ ʧʨʝʟʝʥʪʘʮʠʶ ʢ ʟʘʱʠʪʝ ʧʨʦʝʢʪʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ, ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʧʨʠʦʙʨʝʩʪʠ ʠ ʟʘʢʨʝʧʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ: 

ï ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʝʜʤʝʪʦʚ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

ï ʜʘʣʴʥʝʡʰʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦ ʛʨʘʤʦʪʥʦ ʚʳʙʠʨʘʪʴ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʫʤʘʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʧʦʜ ʨʫʢʦ-

ʚʦʜʩʪʚʦʤ ʧʝʜʘʛʦʛʘ, ʩʧʝʮʠʘʣʠʩʪʘ); 

ï ʟʘʢʨʝʧʣʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ ʦʙ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ ʢʦʤʧʦʟʠʮʠʦʥʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ: ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ, ʪʝʢʪʦʥʠʯʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ, ʦʨʛʘʥʠʯʥʦʩʪʴ, ʦʙ-

ʨʘʟʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ; 

ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʤʝʥʠʡ ʚʳʧʦʣʥʷʪʴ ʵʩʢʠʟʳ, ʤʘʢʝʪʳ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʢ ʧʨʦ-

ʝʢʪʫ (ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʝʜʘʛʦʛʘ, ʩʧʝʮʠʘʣʠʩʪʘ); 

ï ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʡ ʬʘʥʪʘʟʠʠ ʜʝʪʝʡ; 

ï ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʧʨʦʝʢʪʥʦʡ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʝʥʠʢʘ. 
 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ  

ʜʣʷ ʫʯʘʱʠʭʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ 

ɺʘʨʠʘʥʪ ˉ1. ʊʝʤʘ çʈʘʟʨʘʙʦʪʢʘ ʪʝʢʩʪʠʣʴʥʦʛʦ ʧʘʥʥʦ 

ʚ ʠʥʪʝʨʴʝʨè. 

ɺʘʨʠʘʥʪ ˉ2. ʊʝʤʘ çʊʝʢʩʪʠʣʴʥʳʡ ʩʫʚʝʥʠʨè 

ɺʘʨʠʘʥʪ ˉ3. ʊʝʤʘ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʫʣʘ ʠ ʩʪʦʣʘ 

ʜʣʷ ʜʝʪʩʢʦʡ ʢʦʤʥʘʪʳè. 

ɺʘʨʠʘʥʪ ˉ4. ʊʝʤʘ çɼʠʟʘʡʥ ʫʯʝʙʥʦʡ ʟʦʥʳ ʜʝʪʩʢʦʡ 

ʢʦʤʥʘʪʳè 

1. ʇʨʝʜʧʨʦʝʢʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʠʩʢʦʚʦʝ ʵʩʢʠʟʠ-

ʨʦʚʘʥʠʝ: 

ï ʧʦʠʩʢʦʚʳʝ ʵʩʢʠʟʥʳʝ ʨʘʟʨʘʙʦʪʢʠ (ʢʘʨʘʥʜʘʰ, ʤʷʛ-

ʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʛʫʘʰʴ); 

-ʵʩʢʠʟʳ ʦʙʱʝʛʦ ʚʠʜʘ ʦʙʲʝʢʪʘ 

1. ʇʨʝʜʧʨʦʝʢʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʠʩʢʦʚʦʝ ʵʩʢʠʟʠ-

ʨʦʚʘʥʠʝ: 

ï ʧʦʠʩʢʦʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʩʢʠʟʥʳʝ ʨʘʟʨʘʙʦʪʢʠ 

(ʢʘʨʘʥʜʘʰ); 

ï ʵʩʢʠʟʳ ʦʙʱʝʛʦ ʚʠʜʘ ʦʙʲʝʢʪʦʚ ʚ ʠʥʪʝʨʴʝʨʝ; 

ï ʚʘʨʠʘʥʪʳ ʵʩʢʠʟʦʚ ʚ ʮʚʝʪʝ 

2. ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʢ ʧʨʦʝʢʪʫ: ʪʦ-

ʥʦʚʦʝ ʠ ʮʚʝʪʦʚʦʝ ʨʝʰʝʥʠʝ ʵʩʢʠʟʦʚ; 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʘʢʝʪʘ ʚ ʫʤʝʥʴʰʝʥʥʦʤ ʤʘʩʰʪʘʙʝ 

2. ɺʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʢ ʧʨʦ-

ʝʢʪʫ: ʪʦʥʦʚʦʝ ʠ ʮʚʝʪʦʚʦʝ ʨʝʰʝʥʠʝ ʵʩʢʠʟʦʚ; ʠʟʛʦʪʦʚ-

ʣʝʥʠʝ ʤʘʢʝʪʘ ʚ ʫʤʝʥʴʰʝʥʥʦʤ ʤʘʩʰʪʘʙʝ 

3. ʇʦʜʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢ 

ʠʟʜʝʣʠʶ. 

ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʯʠʭ ʤʘʪʝʨʠʘʣʦʚ: ʯʝʨʪʝʞʠ, ʨʘʩ-

ʢʣʘʜʢʠ, ʚʳʢʨʦʡʢʠ, ʩʭʝʤʳ (ʄ1:1) 

3. ɺʳʧʦʣʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʯʝʨʪʝʞʝʡ ʠ ʧʣʘʥʦʚ: ʨʘʟ-

ʚʝʨʪʢʠ ʩʪʝʥ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

ʧʦʜʙʦʨʢʘ ʤʘʪʝʨʠʘʣʦʚ 

4. ʋʪʚʝʨʞʜʝʥʠʝ ʵʩʢʠʟʦʚ (ʤʘʢʝʪʘ). ʀʟʛʦʪʦʚʣʝʥʠʝ 

ʠʟʜʝʣʠʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʝʤʦʚ ʠʩ-

ʧʦʣʥʝʥʠʷ. 

4. ʀʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʷ (ʤʘʢʝʪʘ ʚ ʤʘʪʝʨʠʘʣʝ); ʚʳ-

ʧʦʣʥʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʧʨʦʝʢʪʘ (ʠʟ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ) ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʝʤʦʚ 

ʠʩʧʦʣʥʝʥʠʷ (ʧʦ ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʵʩʢʠʟʫ ʠʣʠ ʤʘʢʝʪʫ) 

5. ʆʬʦʨʤʣʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʟʘʱʠʪʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ. ɺʳʩʪʫʧ-

ʣʝʥʠʝ ʩ ʜʦʢʣʘʜʦʤ 

5. ʆʬʦʨʤʣʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʟʘʱʠʪʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ. ɿʘʱʠʪʘ 

ʧʨʦʝʢʪʘ 

ʋʯʠʪʝʣʴ ʪʝʭʥʦʣʦʛʠʠ, ʩʧʝʮʠʘʣʠʩʪ-ʥʘʩʪʘʚʥʠʢ ʦʙʷʟʘʥʳ ʧʨʦʚʦʜʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʜʣʷ ʫʯʘ-

ʱʠʭʩʷ: ʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʙʦʨʫ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʢʘʞʜʦʤʫ ʫʯʝʥʠʢʫ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʵʪʘʧʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. ʋʯʘʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʛʨʘʤʦʪʥʦ ʚʳ-

ʧʦʣʥʷʪʴ ʵʩʢʠʟʳ, ʚʝʩʪʠ ʤʘʩʰʪʘʙʥʳʝ ʨʘʩʯʝʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʣʘʥʦʚ, ʯʝʨʪʝʞʝʡ, ʨʘʟʚʝʨʪʦʢ, ʚʳʢʨʦʝʢ ʠ ʪ.ʜ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʟʘʥʷʪʠʷʭ ʪʝʭʥʦʣʦʛʠʠ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ʠ ʚʳʧʦʣʥʝʥʠʝ ʫʯʘʱʠʤʠ-

ʩʷ ʪʚʦʨʯʝʩʢʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ɺʳʧʦʣʥʝʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦ-

ʝʢʪʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʚʘʝʪ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʬʦʨʤʠʨʫʝʪ ʫ ʜʝʪʝʡ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪ.ʜ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʠʟʜʝʣʠʷ, ʜʝʤʦʥʩʪʨʘʮʠʷ ʩʧʦʩʦʙʦʚ ʝʛʦ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʨʫ ʠʜʝʠ ʚʳʧʦʣʥʠʪʴ ʪʚʦʨʯʝʩʢʫʶ ʨʘʙʦʪʫ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʘʩʪʝʨ-

ʩʢʦʡ, ʢʘʢ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʝʜʘʛʦʛʘ, ʪʘʢ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʀʤʝʷ ʧʝʨʝʜ ʩʦʙʦʡ ʯʝʨʪʝʞʠ, ʩʭʝʤʳ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʰʘʙʣʦʥʳ, ʫʯʝʥʠʢ ʤʦʞʝʪ ʠʟʛʦʪʦʚʠʪʴ ʠʟʜʝʣʠʝ ʜʘʞʝ ʚʥʝ ʰʢʦʣʳ ʧʦʜ ʨʫʢʦʚʦ-

ʜʩʪʚʦʤ ʨʦʜʠʪʝʣʝʡ, ʥʘʩʪʘʚʥʠʢʦʚ, ʤʝʪʦʜʠʩʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʦʙʱʝʩʪʚʝʥʥʠʢʦʚ. ʊʚʦʨʯʝʩʢʠʝ ʨʘʙʦ-
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ʪʳ ʤʦʛʫʪ ʩʪʘʪʴ ʩʪʠʤʫʣʦʤ ʢ ʘʚʪʦʨʩʢʠʤ ʨʘʟʨʘʙʦʪʢʘʤ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʘʠʚʘʪʴ ʫʯʝʥʠʢʘ-ʘʚʪʦʨʘ ʠʜʝʠ ʢ ʚʘʞʥʦʩʪʠ ʠ 

ʧʦʣʝʟʥʦʩʪʠ ʜʣʷ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʧʨʦʝʢʪʘ (ʠʟʜʝʣʠʷ). ʋʯʘʱʠʭʩʷ ʥʘʮʝʣʠʚʘʶʪ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʩʨʝʜʳ: ʜʣʷ ʧʨʠʰʢʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʠʥʪʝʨʴʝʨʘ, ʜʣʷ ʩʪʦʣʦʚʦʡ, ʜʣʷ ʜʘʯʠ ʠ ʪ.ʜ. ɺʳ-

ʧʦʣʥʝʥʥʳʡ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʝʟʥʳʤ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʵʩʪʝʪʠʯʥʳʤ. 

ʀʤʝʥʥʦ, ʚ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʩʤʳʩʣ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʨʩʢʦʡ ʠʜʝʠ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʢʦʥʢʨʝʪʥʦʛʦ ʠʟ-

ʜʝʣʠʷ.  
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ʅ.ɺ. ʉʘʤʩʦʥʦʚʘ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʊɽʍʅʆʃʆɻʀʗ çʆɹʋʏɽʅʀɽ ʇʆ ʉʊɸʅʎʀʗʄè ʂɸʂ ʉʈɽɼʉʊɺʆ 

ʈɸɿɺʀʊʀʗ ʉɸʄʆʂʆʅʊʈʆʃʗ ʀ ʃʀʏʅʆʉʊʀ ʆɹʋʏɸʖʑɽɻʆʉʗ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʥʘ ʠʟ ʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ çʦʙʫʯʝʥʠʝ ʧʦ ʩʪʘʥʮʠʷʤè, ʜʘʶʪʩʷ 

ʝʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʧʠʩʳʚʘʶʪʩʷ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ. ɸʚʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʦʙʫʯʝʥʠʝ ʚ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʬʦʨʤʝ, ʚʳʜʝʣʷʶʪʩʷ ʦʩʥʦʚ-

ʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʩʪʨʦʝʥʠʶ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʠ ʵʪʘʧʳ ʧʨʦʚʝʜʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ ʧʦ ʩʪʘʥʮʠʷʤ; ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ; ʩʘʤʦʢʦʥʪʨʦʣʴ; ʨʘʟʚʠʪʠʝ. 

 

ʇʝʨʝʜ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʦʠʪ ʟʘʜʘʯʘ ʥʝ ʧʨʦʩʪʦ ʧʝʨʝʜʘʪʴ ʩʪʫʜʝʥʪʫ ʦʧʨʝʜʝ-

ʣʝʥʥʫʶ ʩʫʤʤʫ ʟʥʘʥʠʡ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ, ʘ ʩʢʦʨʝʝ ʥʘʫʯʠʪʴ ʝʛʦ ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ, ʥʘʫʯʠʪʴ ʢʨʠʪʠʯʝʩʢʠ ʤʳʩʣʠʪʴ, ʪʦ ʝʩʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʪʘʢʠʝ ʢʦʤʧʝ-

ʪʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʝʤʫ ʚʠʜʝʪʴ ʠ ʫʤʝʪʴ ʥʝʩʪʘʥʜʘʨʪʥʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʩʧʦʩʦʙʥʦʛʦ ʢ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʡ, ʦʩʦʟʥʘʥʥʦʡ, ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʮʝʩʩ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 

ʩʘʤʦʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʨʠʦʙʨʝʪʝʥʠʷ ʣʠʯʥʦʩʪʥʦʛʦ ʦʧʳʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʢʪʠʚʠ-

ʟʘʮʠʠ ʞʠʟʥʝʥʥʦʡ ʧʦʟʠʮʠʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʫʤʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʯʠʪʴʩʷ ʚʳʜʝʣʝʥʳ ʢʘʢ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʳʡ ʠ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨ-

ʪʘʭ. ɺ çʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 2016ï2020 ʛʦʜʳè ʪʘʢʞʝ ʟʘʬʠʢ-

ʩʠʨʦʚʘʥʦ ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʘʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʦʚʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [5]. 

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʘʚʦʤʝʨʥʳʤ ʨʘʩʩʤʦʪʨʝʪʴ ʪʘʢʫʶ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʪʝʭʥʦ-

ʣʦʛʠʶ ʢʘʢ ʦʙʫʯʝʥʠʝ ʧʦ ʩʪʘʥʮʠʷʤ ʠʣʠ ʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʘʚ-

ʪʦʥʦʤʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʤʝʪʦʜʦʤ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʚ ʣʠʯʥʦʩʪʥʦ-ʜʝʷʪʝʣʴʥʦʡ ʤʝʪʦʜʠʢʝ ʠ ʦʜʥʦʡ 

ʠʟ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʬʨʦʥʪʘʣʴʥʳʤ ʬʦʨʤʘʤ. 

ʆʙʫʯʝʥʠʝ ʧʦ ʩʪʘʥʮʠʷʤ ʢʘʢ ʦʜʥʘ ʠʟ ʬʦʨʤ ʠʛʨʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘʯʘʣʘ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʥʝ-

ʤʝʮʢʠʤʠ ʫʯʠʪʝʣʷʤʠ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ. ʇʦʟʞʝ ʤʝʪʦʜʠʢʘ ʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ ʥʘʰʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʩʝʭ ʩʪʫʧʝʥʷʭ ʰʢʦʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʠ ʚ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ɺ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʩʫʱʝʩʪʚʫʝʪ ʧʦʜ ʪʘʢʠʤʠ ʥʘʟʚʘ-

ʥʠʷʤʠ ʢʘʢ Stationenlernen, Stationenunterricht,Lernzirkel, Werkstattunterricht, LernstraÇe ʠ ʜʨ. ʀʤʝʥʥʦ 

ʥʝʤʝʮʢʠʝ ʜʠʜʘʢʪʳ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʙʘʟʳ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ 

ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʚʦ ʚʩʝʤ ʤʠʨʝ [ʩʤ. 5ï10].  
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ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ çʪʘʢʦʡ ʚʠʜ çʩʚʦʙʦʜʥʦʡ ʨʘʙʦʪʳè ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʘʷ ʜʝʣʘʝʪ 

ʚʦʟʤʦʞʥʳʤ ʜʝʷʪʝʣʴʥʦʩʪʥʦʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʧʦ 

ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʪʝʤʝ ʠʣʠ ʧʨʦʙʣʝʤʝ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʪʝʤè [3]. ʕʪʦ ʬʦʨʤʘ ʩʚʦʙʦʜʥʦʡ 

ʨʘʙʦʪʳ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʟʘʢʨʝʧʣʷʝʪʩʷ, ʫʛʣʫʙʣʷʝʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ. ɼʣʷ 

ʵʪʦʛʦ ʩʦʟʜʘʶʪʩʷ ʩʪʘʥʮʠʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʫʯʘʶʱʝʤʫʩʷ ʨʷʜ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʙʦʪʘʪʴ ʚ ʩʠʣʫ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʇʦʜ ʩʪʘʥʮʠ-

ʝʡ ʧʦʥʠʤʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ ʚ ʘʫʜʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʤ ʣʝʞʘʪ ʠʣʠ ʧʨʠʢʨʝʧʣʝʥʳ ʨʘʙʦʯʠʝ ʣʠʩ-

ʪʳ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʧʦ ʪʝʤʝ ʟʘʜʘʥʠʷʤʠ. ʂʘʞʜʦʡ ʩʪʘʥʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʢʨʝʪ-

ʥʦʝ ʟʘʜʘʥʠʝ. ʅʘ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ ʚʳʜʝʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʧʨʠʯʝʤ ʟʘʜʘʥʠʷ 

ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʛʨʫʧʧʦʡ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʩʫʞʜʝʥʠʝʤ ʚ ʛʨʫʧʧʝ. ɺʦʧʨʦʩʳ 

ʠ ʩʧʦʨʥʳʝ ʤʦʤʝʥʪʳ ʚʳʥʦʩʷʪʩʷ ʥʘ ʜʦʩʢʫ (ʧʣʘʢʘʪ) ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʧʦ ʠʪʦʛʘʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ. 

ʄʝʪʦʜʠʢʘ ʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ ʧʦʚʪʦʨʝʥʠʠ ʠ ʟʘʢʨʝʧʣʝʥʠʠ ʧʨʦʡʜʝʥ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺʘʞʥʦ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʟʘʜʘʥʠʷ ʛʦʪʦʚʷʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠʩʭʦʜʷ ʠʟ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ: ʥʘ ʦʜʥʦʡ ʩʪʘʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʦʫʨʦʚʥʝʚʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʫʯʘʱʠʭ-

ʩʷ ʩ ʨʘʟʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ. ʅʘ ʬʦʨʤʫʣʷʨʘʭ ʩ ʟʘʜʘʥʠʷʤʠ ʫʩʣʦʚʥʳʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʫʢʘʟʳʚʘʝʪʩʷ, ʢʘ-

ʢʦʛʦ ʫʨʦʚʥʷ ʟʘʜʘʥʠʝ. ʂʘʞʜʳʡ ʦʙʫʯʘʶʱʠʡʩʷ ʚʝʜʝʪ ʣʠʯʥʳʡ ʣʠʩʪ ʫʯʝʪʘ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʘʥʮʠʡ, ʛʜʝ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʦʪʚʝʪʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʥ ʧʨʦʚʝʨʷʝʪ ʩʘʤ ʠ ʚʥʦ-

ʩʠʪ ʚ ʵʪʦʪ ʣʠʩʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʙʝʛʫʥʦʢè (Laufzettel). ʂ ʢʘʞʜʦʤʫ ʟʘʜʘʥʠʶ ʠʤʝʶʪʩʷ ʢʣʶʯʠ, ʫʯʘ-

ʱʠʤʩʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʧʨʦʚʝʩʪʠ ʩʘʤʦʢʦʥʪʨʦʣʴ, ʠʣʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʚʩʝ ʩʜʘʶʪ ʩʚʦʠ 

ʣʠʩʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʜʣʷ ʢʦʥʪʨʦʣʷ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʪʩʷ ʨʝʬʣʝʢʩʠʷ, ʛʜʝ ʦʙʩʫʞʜʘʶʪ-

ʩʷ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʰʠʝ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ.  

ʈʘʙʦʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʥʘʯʘʣʘ ʧʨʦʚʦʜʠʪʩʷ ʚʚʦʜʥʘʷ ʙʝʩʝʜʘ. ʆʙʲʷʩʥʷʶʪʩʷ 

ʮʝʣʠ, ʟʘʜʘʯʠ, ʧʦʚʪʦʨʷʶʪʩʷ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʝʪ 

ʣʠʩʪ ʩ ʥʘʟʚʘʥʠʝʤ ʩʪʘʥʮʠʡ, ʢʦʪʦʨʳʝ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʣʠʰʴ ʦʥ ʩʘʤ ʚʧʨʘʚʝ ʨʝʰʘʪʴ, ʥʘ ʢʘʢʫʶ ʩʪʘʥʮʠʶ ʦʪʧʨʘʚʠʪʩʷ ʩʥʘʯʘʣʘ. ʉʪʘʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶ-

ʱʠʭ ʚʠʜʦʚ: ʦʙʷʟʘʪʝʣʴʥʳʝ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʚʩʝ ʫʯʘʩʪʥʠʢʠ; ʩʪʘʥʮʠʠ ʥʘ ʚʳʙʦʨ/ʬʘʢʫʣʴʪʘ-

ʪʠʚʥʳʝ (ʧʨʦʭʦʜʷʪ ʧʦ ʞʝʣʘʥʠʶ); ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʘʥʮʠʷ, ʛʜʝ ʝʩʪʴ ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʣʦʚʘ-

ʨʠ, ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʩʧʨʘʚʦʯʥʠʢʠ, ʫʯʝʙʥʠʢʠ ʠ ʪ.ʧ.; ʩʪʘʥʮʠʷ ʦʪʜʳʭʘ (ʚʳʧʦʣʥʝʥʠʝ ʥʝʩʣʦʞʥʳʭ ʠʥʪʝ-

ʨʝʩʥʳʭ ʟʘʜʘʥʠʡ ï ʦʪʛʘʜʳʚʘʥʠʝ ʢʨʦʩʩʚʦʨʜʦʚ, ʨʝʙʫʩʦʚ, ʟʘʛʘʜʦʢ, ʯʪʝʥʠʝ ʰʫʪʣʠʚʳʭ ʠʩʪʦʨʠʡ ʠ ʪ.ʧ.) ï ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʠʟʙʝʞʘʥʠʷ çʟʘʪʦʨʦʚè ʧʦ ʤʘʨʰʨʫʪʫ ʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʧʦʜʚʦʜʷʪʩʷ 

ʠʪʦʛʠ, ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʟʥʠʢʰʠʝ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʙʣʝʤʳ. ʋʯʘʱʠʝʩʷ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʩʚʦʠʭ ʫʩʧʝ-

ʭʘʭ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ. ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʧʦ ʩʪʘʥʮʠʷʤ 

ʪʨʝʙʫʝʪ ʦʪ ʫʯʘʩʪʥʠʢʦʚ ʩʘʤʦʜʠʩʮʠʧʣʠʥʳ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʧʦʣʦʞʝ-

ʥʠʷʤʠ ʤʝʪʦʜʠʢʠ ʷʚʣʷʶʪʩʷ: ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʚʳʙʠʨʘʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʤʘʨʰʨʫʪ; ʨʘʙʦʪʘʝʪ ʚ 

ʩʚʦʝʤ ʩʦʙʩʪʚʝʥʥʦʤ ʪʝʤʧʝ; ʨʝʰʘʝʪ ʩʘʤ, ʩ ʢʝʤ ʝʤʫ ʨʘʙʦʪʘʪʴ: ʚ ʧʘʨʝ ʠʣʠ ʦʜʥʦʤʫ, ï ʚʳʧʦʣʥʷʷ ʪʦ ʠʣʠ 

ʠʥʦʝ ʟʘʜʘʥʠʝ; ʚʳʷʩʥʷʝʪ ʜʣʷ ʩʝʙʷ, ʯʪʦ ʫ ʥʝʛʦ ʣʫʯʰʝ ʧʦʣʫʯʘʝʪʩʷ, ʥʘʜ ʯʝʤ ʝʱʝ ʩʣʝʜʫʝʪ ʧʦʨʘʙʦʪʘʪʴ. 

ʈʘʙʦʪʘ ʧʦ ʵʪʦʡ ʤʝʪʦʜʠʢʝ ʨʘʟʚʠʚʘʝʪ ʯʫʚʩʪʚʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʘʤʦʜʠʩʮʠʧʣʠʥʳ, ʫʯʘʱʠʡʩʷ ʟʘʥʠ-

ʤʘʝʪʩʷ ʢʦʥʢʨʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʤʦʞʝʪ ʧʨʦʚʝʨʠʪʴ ʠ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʥʦʝ ʟʘʜʘʥʠʝ, 

ʪ.ʝ. ʨʘʟʚʠʚʘʝʪʩʷ ʩʘʤʦʢʦʥʪʨʦʣʴ. ɸʚʪʦʨʘʤʠ ʦʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʪʘʢʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ, ʢʘʢ 

ʪʦ: ʩʪʫʜʝʥʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʫʯʘʪʩʷ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʝ ʚʨʝʤʷ, ʫʯʘʪʩʷ ʩʘʤʦʦʮʝʥ-

ʢʝ, ʘʥʘʣʠʟʫ ʩʦʙʩʪʚʝʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʫʩʧʝʭʘ, ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʧʨʦʚʝʜʝʥʠʶ ʵʪʘʧʦʚ ʨʘʙʦʪʳ. ʈʘʙʦʪʘ ʧʦ 

ʩʪʘʥʮʠʷʤ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʦ ʩʧʦʩʦʙʥʦʩʪʷʤ, ʠʥʪʝʨʝʩʘʤ ʩʪʫʜʝʥʪʦʚ, ʧʦ 

ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ [4].  

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʦʙʫʯʝʥʠʝ ʚ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʬʦʨʤʝ, ʷʚ-

ʣʷʶʪʩʷ[3]: 

ï ʧʨʠʥʮʠʧ ʠʥʪʝʛʨʘʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʤʝʞʧʨʝʜʤʝʪʥʦʡ ʦʩʥʦʚʳ ʟʘʥʷ-

ʪʠʷ; 

ï ʧʨʠʥʮʠʧ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʘʪʝʛʠʶ ʠ ʪʘʢʪʠʢʫ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ; 

ï ʧʨʠʥʮʠʧ ʩʦʯʝʪʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʩʪʨʦʝʥʠʶ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ: 

ï ʠʟʫʯʘʝʤʘʷ ʪʝʤʘ ʜʝʣʠʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ/ʧʦʜʪʝʤʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʦʪʜʝʣʴ-

ʥʳʤ ʩʪʘʥʮʠʷʤ; 

ï ʚʩʝ ʫʯʘʱʠʝʩʷ ʨʘʙʦʪʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʮʠʷʭ; 
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ï ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʟʘʜʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠ ʤʦʪʠʚʠʨʦʚʘʥ-

ʥʳʤʠ; 

ï ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʟʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ (ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ ʠ ʙʣʘʥʢʠ ʩ 

ʦʪʚʝʪʘʤʠ); 

ï ʩ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʦʚ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʥʠʷ: ʦʙʷʟʘʪʝʣʴʥʳʝ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ; ʟʘʜʘ-

ʥʠʷ ʥʘ ʚʳʙʦʨ (ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʞʝʣʘʥʠʶ), ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʜʘʥʠʷ (ʚʳʧʦʣʥʷʶʪʩʷ ʪʝʤʠ ʦʙʫʯʘʶ-

ʱʠʤʠʩʷ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʩʧʨʘʚʠʣʠʩʴ ʩ ʧʨʝʜʳʜʫʱʠʤʠ); 

ï ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʡ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʘʥʮʠʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʚʳ-

ʧʦʣʥʝʥʳ ʟʘʜʘʥʠʷ ʥʘ ʧʨʝʜʳʜʫʱʝʡ; 

ï ʚʩʝ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʟʥʘʢʦʤʣʝʥʳ ʩ ʧʨʘʚʠʣʘʤʠ ʠ ʜʦʣʞʥʳ ʠʭ ʩʪʨʦʛʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʷʚʣʷʶʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʧʦʜʛʦʪʦʚʢʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʟʘʜʘʥʠʡ) ʠ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʘʥʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʥ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʥʘʙʣʶʜʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʩʣʝʜʠʪ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ, ʢʘʢ 

ʧʦʤʦʱʥʠʢ ʠ ʩʦʚʝʪʥʠʢ, ʢ ʢʦʪʦʨʦʤʫ ʤʦʛʫʪ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʧʦʤʦʱʴʶ ʠʣʠ ʩʦʚʝʪʦʤ ʦʪʜʝʣʴʥʳʝ ʦʙʫʯʘʶ-

ʱʠʝʩʷ ʠʣʠ ʛʨʫʧʧʳ. ʕʪʦ ʜʘʝʪ ʝʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʨʘʙʦʪʘʪʴ ʩ ʙʦʣʝʝ ʩʣʘʙʳʤʠ ʠʣʠ 

ʩʠʣʴʥʳʤʠ ʫʯʘʱʠʤʠʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʝʣʴ ʚʳʩʪʫʧʘʝʪ ʧʨʠ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʥʝ ʚ ʨʦʣʠ 

ʠʥʬʦʨʤʘʪʦʨʘ, ʘ ʚ ʨʦʣʠ ʦʨʛʘʥʠʟʘʪʦʨʘ-ʬʘʩʠʣʠʪʘʪʦʨʘ (ʧʦʜʜʝʨʞʢʘ, ʧʦʤʦʱʴ), ʪ.ʝ. ʦʥ ʥʘʣʘʞʠʚʘʝʪ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʫʯʘʱʠʭʩʷ ʩ ʫʯʝʙʥʳʤ ʦʢʨʫʞʝʥʠʝʤ, ʢʦʦʨʜʠʥʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʠ ʧʨʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʢʦʥʩʫʣʴʪʠʨʫʝʪ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʥʷʪʠʷ ʧʦ ʤʝʪʦʜʠʢʝ ʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʳʜʝʣʷʶʪ ʪʨʠ ʵʪʘʧʘ (ʬʘʟʳ) [1; 

3]: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ); 

2) ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ (ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ); 

3) ʦʮʝʥʦʯʥʦ-ʨʝʬʣʝʢʩʠʚʥʳʡ (ʟʘʚʝʨʰʘʶʱʠʡ). 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ ʩʘʤʳʡ ʜʣʠʪʝʣʴʥʳʡ ʠ ʪʨʫʜʦʝʤʢʠʡ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʆʥ ʚʳʙʠʨʘʝʪ 

ʫʯʝʙʥʫʶ ʪʝʤʫ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ, ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʠ 

ʟʘʥʷʪʠʷ, ʧʨʦʜʫʤʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʩʪʘʥʮʠʡ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ. ʂʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ ʟʘʚʠʩʠʪ ʦʪ ʩʣʦʞ-

ʥʦʩʪʠ, ʦʙʲʝʤʘ ʟʘʜʘʥʠʡ ʠ ʚʨʝʤʝʥʠ ʥʘ ʠʭ ʚʳʧʦʣʥʝʥʠʝ: ʯʝʤ ʩʣʦʞʥʝʝ ʟʘʜʘʥʠʝ, ʪʝʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ 

ʧʦʪʨʝʙʫʝʪʩʷ ʥʘ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ, ʪʝʤ ʤʝʥʴʰʝ ʩʪʘʥʮʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʥʘ ʟʘʥʷʪʠʠ. 

ɺʘʞʥʳʡ ʤʦʤʝʥʪ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ï ʵʪʦ ʨʘʟʨʘʙʦʪʢʘ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʛʦ ʣʠʩʪʘ (çʙʝʛʫʥʦʢè, 

ʤʘʨʰʨʫʪʥʘʷ ʢʘʨʪʘ). ʕʪʦ ʣʠʩʪ ʩ ʥʦʤʝʨʘʤʠ ʠ ʥʘʟʚʘʥʠʷʤʠ ʩʪʘʥʮʠʡ, ʧʦʣʷʤʠ ʜʣʷ ʦʪʚʝʪʦʚ ʥʘ ʢʘʞʜʦʡ 

ʩʪʘʥʮʠʠ. ʇʨʠ ʧʦʣʥʦʤ ʩʘʤʦʢʦʥʪʨʦʣʝ ʟʜʝʩʴ ʞʝ ʚʳʩʪʘʚʣʷʶʪʩʷ ʙʘʣʣʳ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʘʨʰʨʫʪʘ. ɺ 

ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʤʘʨʰʨʫʪʥʦʡ ʢʘʨʪʳ ʧʠʰʫʪ ʦʙʱʫʶ ʩʫʤʤʫ ʙʘʣʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠ-

ʷʭ, ʘ ʟʘʪʝʤ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʰʢʘʣʝ ʩʫʤʤʘ ʙʘʣʣʦʚ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʦʮʝʥʢʫ. 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʧʦʜʛʦʪʦʚʢʝ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 

ʙʳʪʴ ʠʥʪʝʨʝʩʥʳʤ ʠ ʧʦʩʠʣʴʥʳʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘ ʦʪʚʝʜʝʥʥʦʝ ʚʨʝʤʷ. ɿʘʜʘʥʠʷ ʥʘ ʩʪʘʥʮʠʷʭ ʤʦʛʫʪ 

ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʯʝʩʪʴ ʪʝʢʩʪ ʠ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ, ʚʩʪʘʚʠʪʴ ʥʫʞʥʫʶ ʬʦʨʤʫ 

ʛʣʘʛʦʣʘ ʚ ʧʨʝʜʣʦʞʝʥʠʝ, ʥʘʨʠʩʦʚʘʪʴ ʪʦ, ʯʪʦ ʦʧʠʩʘʥʦ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʪʝʢʩʪʝ, ʨʝʰʠʪʴ ʢʨʦʩʩʚʦʨʜ ʠ 

ʪ.ʜ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʩʪʘʚʣʷʝʪʩʷ ʣʠʩʪ ʦʪʚʝʪʦʚ (ʢʣʶʯʝʡ) ʢ ʟʘʜʘʥʠʷʤ ʥʘ ʩʪʘʥʮʠ-

ʷʭ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʫʯʘʱʠʭʩʷ. ʃʠʩʪ ʢʣʶʯʝʡ ʚʳʜʘʝʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʦʥʠ ʟʘʚʝʨʰʘʪ ʧʨʦʭʦʞʜʝʥʠʝ ʩʪʘʥʮʠʡ. ʂʣʶʯʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʜʦʩʢʝ ʜʣʷ ʚʩʝʡ ʛʨʫʧʧʳ ʩʨʘʟʫ. ʇʨʠ ʧʨʦʚʝʨʢʝ ʨʘʙʦʪ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʟʘʠʤʦʢʦʥʪʨʦʣʴ, ʠʣʠ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʨʠʪʴ ʟʘʜʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʟʘʜʘʥʠʡ). ʅʘ ʚʠʜʥʦʤ 

ʤʝʩʪʝ ʜʦʣʞʥʳ ʙʳʪʴ ʠ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʫʯʘʱʠʭʩʷ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʩʪʘʥʮʠʷʭ. 

ʇʨʦʮʝʩʩʫʘʣʴʥʳʡ ʵʪʘʧ ï ʵʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʥʷʪʠʝ (ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʟʘʥʷʪʠʡ, ʝʩʣʠ ʪʝʤʘ 

ʩʣʦʞʥʘʷ), ʥʘ ʢʦʪʦʨʦʤ ʫʯʘʱʠʝʩʷ, ʧʝʨʝʭʦʜʷ ʦʪ ʩʪʘʥʮʠʠ ʢ ʩʪʘʥʮʠʠ, ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʷ. ʆʥʠ ʩʘʤʠ 

ʨʝʰʘʶʪ, ʨʘʙʦʪʘʪʴ ʣʠ ʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʚ ʧʘʨʘʭ ʠʣʠ ʚ ʤʘʣʳʭ ʛʨʫʧʧʘʭ; ʩʘʤʠ ʚʳʙʠʨʘʶʪ ʧʦʨʷʜʦʢ 

ʩʣʝʜʦʚʘʥʠʷ ʦʪ ʩʪʘʥʮʠʠ ʢ ʩʪʘʥʮʠʠ. ʀʭ ʦʛʨʘʥʠʯʠʚʘʝʪ ʣʠʰʴ ʚʨʝʤʷ, ʦʪʚʝʜʝʥʥʦʝ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ 

ʩʪʘʥʮʠʡ. ʇʨʠʯʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʥʘ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ. 

ʆʥ ʪʦʣʴʢʦ ʩʦʦʙʱʘʝʪ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʦʪʚʦʜʠʪʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʚʩʝʭ ʩʪʘʥʮʠʡ ʚ ʮʝʣʦʤ. 

ʇʦʵʪʦʤʫ ʫʯʘʩʪʥʠʢʠ ʩʘʤʠ ʚʳʙʠʨʘʶʪ ʥʫʞʥʳʡ ʠʤ ʪʝʤʧ ʨʘʙʦʪʳ. 

ʆʮʝʥʦʯʥʦ-ʨʝʬʣʝʢʩʠʚʥʳʡ ʵʪʘʧ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʘʤʦʢʦʥʪʨʦʣʴ ʠ ʩʘʤʦʦʮʝʥʢʫ. ʉʪʫʜʝʥʪʘʤ ʨʘʟ-

ʜʘʶʪʩʷ ʣʠʩʪʳ ʢʣʶʯʝʡ ʢ ʟʘʜʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʦʥʠ ʚʳʧʦʣʥʷʣʠ ʥʘ ʩʪʘʥʮʠʷʭ. ʆʥʠ ʩʚʝʨʷʶʪ ʩʚʦʠ ʦʪʚʝʪʳ 

ʩ ʧʨʘʚʠʣʴʥʳʤʠ ʠ ʚʧʠʩʳʚʘʶʪ ʚ ʤʘʨʰʨʫʪʥʳʝ ʣʠʩʪʳ ʟʘʨʘʙʦʪʘʥʥʳʝ ʠʤʠ ʙʘʣʣʳ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʝʨʝ-
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ʚʦʜʷʪʩʷ ʚ ʦʮʝʥʢʫ ï ʵʪʘʧ ʩʘʤʦʦʮʝʥʢʠ ʩʚʦʝʛʦ ʪʨʫʜʘ. ʈʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʟʘʢʣʶʯʘʝʪ-

ʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʠʧʠʯʥʳʝ ʦʰʠʙʢʠ ʫʯʘʱʠʭʩʷ, ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʦʥʥʫʶ ʨʘʙʦʪʫ. 

ɽʩʣʠ ʨʘʙʦʪʘ ʥʘ ʩʪʘʥʮʠʷʭ ʟʘʥʷʣʘ ʚʝʩʴ ʫʨʦʢ, ʪʦ ʨʝʬʣʝʢʩʠʚʥʳʡ ʵʪʘʧ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʥʘ ʧʦʩʣʝʜʫʶ-

ʱʝʤ ʫʨʦʢʝ.  

ʄʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʧʦ ʩʪʘʥʮʠʷʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʛʨʫʧʧʦʚʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʩʣʝʜʫʶ-

ʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ:  

ï ʦʙʫʯʘʶʱʠʝʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʠʨʘʶʪ ʩʦʮʠʘʣʴʥʳʝ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; 

ï ʦʙʫʯʘʶʱʠʝʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʠʨʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦ ʩʪʘʥʮʠʷʤ; 

ï ʥʘʣʠʯʠʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʠ ʟʘʜʘʥʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ ʚʳʙʦʨʫ; 

ï ʩʚʦʙʦʜʥʦʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʚʥʫʪʨʠ ʢʣʘʩʩʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʦʪ ʩʪʘʥʮʠʠ ʢ ʩʪʘʥʮʠʠ; 

ï ʥʘʣʠʯʠʝ ʙʦʣʴʰʝʛʦ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ; 

ï ʙʦʣʴʰʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʚʳʙʦʨʝ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ 

ʧʦ ʩʪʘʥʮʠʷʤ: ʜʘʥʥʳʡ ʚʠʜ ʨʘʙʦʪʳ ʩʦʟʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ ʚ ʛʨʫʧʧʝ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʘʝʪ ʤʦʪʠʚʘʮʠʶ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʘ; ʧʨʠ ʪʘʢʦʤ ʚʠʜʝ ʨʘʙʦʪʳ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ 

ʫʯʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʥʦ ʠ ʜʨʫʛ ʫ ʜʨʫʛʘ, ʯʪʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ; ʟʘ ʟʘʥʷʪʠʝ ʚʩʝ ʩʪʫ-

ʜʝʥʪʳ ʧʦʙʳʚʘʶʪ ʠ ʧʦʨʘʙʦʪʘʶʪ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ, ʚʳʧʦʣʥʷʪ ʪʦʪ ʞʝ ʦʙʲʝʤ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʡ ʧʣʘʥʠ-

ʨʫʝʪʩʷ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʟʘʥʷʪʠʷ, ʥʦ ʚ ʤʘʣʦʡ ʛʨʫʧʧʝ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦ, ʧʨʠ ʵʪʦʤ ʫʯʘʱʠʝʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʟʘʥʷʪʠʷ; ʤʝʪʦʜʠʢʘ ʦʙʫʯʝ-

ʥʠʷ ʧʦ ʩʪʘʥʮʠʷʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʴʰʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʨʘʟʚʠʚʘʝʪ ʩʘʤʦʢʦʥʪʨʦʣʴ 

ʠ ʩʦʮʠʘʣʴʥʫʶ ʢʦʤʧʝʪʝʥʮʠʶ; ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʠ ʧʨʝʚʦʩʭʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʫʯʘʱʠʝʩʷ ʢʦʥʪʨʦʣʠʨʫʶʪ ʠ ʜʨʫʛ ʜʨʫʛʘ ʠ ʩʝʙʷ. ʊʘʢ, ʖ.ɸ. ɻʫʟʴ ʦʪʤʝʯʘʝʪ, 

ʯʪʦ çʩʪʫʜʝʥʪʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʟʘʥʷʪʠʷ ʚ ʬʦʨʤʝ ʩʪʘʥʮʠʡ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ, ʪʦ ʝʩʪʴ ʵʪʦ ʛʦʚʦ-

ʨʠʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺʩʝ ʦʙʫʯʘʝʤʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝ, ʫ ʢʦʪʦʨʳʭ 

ʩʣʘʙʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ, ʘʢʪʠʚʥʳ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳ ʚ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡè [2]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ: ʙʦʣʴʰʠʝ 

ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ; ʩʣʦʞʥʦʩʪʴ ʪʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʠ 

ʧʣʦʭʦʡ ʧʦʜʛʦʪʦʚʢʝ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʘ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʭʘʦʩ, ʦʙʫʯʝʥʠʝ ʧʦ ʩʪʘʥʮʠʷʤ ï ʵʪʦ 

ʧʫʪʴ ʤʝʞʜʫ ʩʚʦʙʦʜʦʡ ʠ ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʠ ʚʳʧʦʣʥʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʘʚʠʣ; ʩʪʘʥʮʠʦʥ-

ʥʦʝ ʦʙʫʯʝʥʠʝ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ: ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʨʘʟʜʘʪʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʧʦʜʭʦʜʷʱʘʷ ʘʫʜʠʪʦʨʠʷ, ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʠ ʪ.ʧ.; ʥʝ ʚʩʝ ʫʯʘʱʠʝʩʷ ʠʤʝʶʪ ʦʧʳʪ 

ʨʘʙʦʪʳ ʚ ʛʨʫʧʧʝ. ʈʘʙʦʪʘ ʚ ʨʝʞʠʤʝ ʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳ-

ʢʦʚ ʩʦ ʩʪʦʨʦʥʳ ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʪʘʢ ʠ ʫʯʘʱʠʭʩʷ: ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʦʙʫ-

ʯʘʶʱʠʭʩʷ; ʩʧʦʩʦʙʥʦʩʪʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʟʘʜʘʥʠʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʬʨʦʥʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ; 

ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ.  

ʊʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ ʧʦ ʩʪʘʥʮʠʷʤ ʧʨʘʢʪʠʯʝʩʢʠ ʫʥʠʚʝʨʩʘʣʴʥʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʦʥʘ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʣʶʙʦʛʦ ʧʨʝʜʤʝʪʘ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʜʤʝʪʥʳʭ 

ʢʦʥʢʫʨʩʦʚ, ʟʘʦʯʥʳʭ ʧʫʪʝʰʝʩʪʚʠʡ ʠ ʜʨʫʛʠʭ ʬʦʨʤ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫ-

ʜʝʥʪʦʚ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʦʟʠʮʠʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

ï ʠʥʬʦʨʤʘʮʠʷ ʫʩʚʘʠʚʘʝʪʩʷ ʫʯʘʱʠʤʠʩʷ ʥʝ ʚ ʧʘʩʩʠʚʥʦʤ, ʘ ʚ ʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ; 

ï ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʱʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ; 

ï ʨʘʙʦʪʘ ʚ ʪʘʢʦʤ ʨʝʞʠʤʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʟʘʠʤʦʦʙʦʛʘʱʝʥʠʶ ʦʧʳʪʘ ʫʯʘʩʪʥʠʢʦʚ, ʠʤʝʝʪ ʚʦʩʧʠʪʘ-

ʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʨʘʟʚʠʚʘʝʪ ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʢʦʣʣʝʢʪʠʚʝ. 

ʇʦʜʯʝʨʢʥʝʤ ʝʱʝ ʨʘʟ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʢʘʢ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʫʤʝʥʠʡ ʨʘʙʦʪʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʫ-

ʜʝʥʪʘ ʢʘʢ ʣʠʯʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ, ʧʦʧʘʜʘʷ ʬʘʢʪʠʯʝʩʢʠ ʚ ʫʩʣʦʚʠʷ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʦʙʫʯʘʶʱʠʡ-

ʩʷ ʥʝ ʪʦʣʴʢʦ ʘʥʘʣʠʟʠʨʫʝʪ ʝʝ ʫʩʣʦʚʠʷ, ʥʦ ʠ ʚʳʨʘʙʘʪʳʚʘʝʪ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʮʝʥ-

ʥʦʩʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʙʣʝʤʝ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʦʮʝʩʩ ʝʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ (ɻʣʘʟʫʥʦʚʘ ʆ.ʀ.), 

ʧʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʝʛʦ ʢʘʢ ʣʠʯʥʦʩʪʠ. ʃʠʯʥʦʩʪʥʘʷ ʧʦʟʠʮʠʷ ʯʝʣʦʚʝʢʘ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʦʪʥʦʰʝʥʠʝ 

ʢʘʢ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʩ ʜʨʫʛʠʤʠ 

ʣʶʜʴʤʠ, ʘ ʪʘʢʞʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʝʙʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʧʦ ʩʪʘʥʮʠʷʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳ-

ʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ, ʥʦ ʠ ʩʦʟʜʘʥʠʶ ʘʪʤʦʩʬʝʨʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʘʢʪʠʚʥʫʶ 
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ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʘʤʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ; ʨʘʟʚʠʚʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʩʘʤʦʢʦʥʪʨʦʣʴ, 

ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ ʫʩʧʝʭʘ ʦʪ ʫʜʘʯʥʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʦʝ ʩʪʠʤʫʣʠʨʫʝʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥ-

ʥʦʝ ʠ ʦʩʦʟʥʘʥʥʦʝ ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʵʪʦʤ ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʯʠʪʴʩʷ ʠ ʨʝʛʫ-

ʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʫ ʥʠʭ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʮʠʘʣʴʥʘʷ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ.  
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ʋɼʂ 519.711 (330.46)  

ʆ.ɺ. ʐʫʣʴʛʠʥ 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʈʀʂʃɸɼʅʓʍ ʇʈʆɻʈɸʄʄ ɺ ʂʋʈʉɽ 

ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ: ɸʅɸʃʀɿ 

ɸɺʊʆʂʆʈʈɽʃʗʎʀʀ ɺ ʉʈɽɼɽ STATISTICA 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ STATIS-

TICA ʚ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʥʘʣʠʟʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʅʘ ʧʨʠʤʝʨʝ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʧʠʩʳʚʘʶʪʩʷ ʵʪʘʧʳ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ; ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʘʥʥʳʭ; ʘʚʪʦʢʦʨʨʝʣʷʮʠʷ; ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥ, ʧʦʩʚʷʱʝʥʥʳʭ ʤʝʪʦʜʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʝʭʥʠʢʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʘʣʛʦʨʠʪʤʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʜʣʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʠʟ-ʟʘ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʚʨʝʤʝʥʠ, ʦʪʚʦʜʠʤʦʛʦ ʥʘ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʘʥʘʣʠʟʘ ʫʩ-

ʪʦʡʯʠʚʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʚʦʟʥʠʢʘʝʪ ʨʠʩʢ, ʯʪʦ ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ ʩʪʫʜʝʥʪʘʤʠ ʙʫʜʫʪ ʠʟʫʯʝʥʳ 

ʧʦʚʝʨʭʥʦʩʪʥʦ. ʉʥʠʞʝʥʠʝ ʪʘʢʦʛʦ ʨʠʩʢʘ ʚʦʟʤʦʞʥʦ ʚ ʨʘʤʢʘʭ ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʜʫʣʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ STATISTI-

CA ʜʣʷ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʩʪʨʝʤʣʝʥʠʠ ʧʦʩʪʨʦʠʪʴ ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʤʦ-

ʜʝʣʴ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʚ ʩʫʧʝʨʤʘʨʢʝʪʘʭ ʦʜʥʦʛʦ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʨʫʧʥʦʡ 

ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʚ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ ʠ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʤ ʨʘʡʦʥʝ. ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ 

ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʥʘ 2017 ʛʦʜ. 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʨʷʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʵʪʘʧʦʚ. 

ɼʘʥ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞʠ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʟʘ 2016 ʛʦʜ. ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʢʘʞʜʳʡ ʜʝʥʴ.  

ʀʩʩʣʝʜʫʝʤ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʝʞʝʜʥʝʚʥʳʭ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʥʘ ʥʘʣʠʯʠʝ ʩʪʘ-

ʮʠʦʥʘʨʥʦʩʪʠ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʩʪʨʦʠʤ ʛʨʘʬʠʢ ʜʘʥʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ ʩ 

ʧʦʤʦʱʴʶ STATISTICA (ʩʤ. ʨʠʩ. 1) 

ʀʟ ʛʨʘʬʠʢʘ ʝʞʝʜʥʝʚʥʳʭ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʚʠʜʥʦ, ʯʪʦ ʦʥ ʧʦʜʚʝʨʞʝʥ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ. ʊʘʢ, ʝʩʣʠ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʦʙʲʝʤ ʧʨʦʜʘʞ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 3500 ʢʛ., ʚʦ ʚʪʦʨʦʡ 

ʜʝʥʴ 11500 ʢʛ., ʪʦ ʚ ʪʨʝʪʠʡ ʜʝʥʴ ʦʥ ʫʞʝ ʩʦʩʪʘʚʠʣ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, 18800 ʢʛ., ʘ ʚ ʯʝʪʚʝʨʪʳʡ ʨʘʙʦ-

ʯʠʡ ʜʝʥʴ ʷʥʚʘʨʷ ʦʙʲʝʤ ʧʨʦʜʘʞ ʙʳʣ ʜʦʚʦʣʴʥʦ ʥʠʟʦʢ ï ʦʢʦʣʦ 3500 ʢʛ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʦʛʦ ʛʨʘʬʠ-

ʢʘ, ʧʦʭʦʞʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 2016 ʛʦʜʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʨʘʬʠʯʝʩʢʠ 

ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʛʨʘʬʠʢ ʝʞʝʜʥʝʚʥʳʭ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩʪʘʮʠʦ-

ʥʘʨʥʳʤ. 

ɼʣʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ ʠ 

ʯʘʩʪʥʫʶ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʠ, 

ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʠʭ ʧʦʚʝʜʝʥʠʷ, ʩʜʝʣʘʝʤ ʚʳʚʦʜ ʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʨʷʜʘ. ɸʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʬʫʥʢʮʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ k ï ʟʘʜʝʨʞʢʘ; ɽ ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ; 
2

zsï ʜʠʩʧʝʨʩʠʷ. 

ʆʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ (ɸʂʌ) (rk) ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʨʷʜʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʠʥʪʝʨʚʘʣʝ [-1< rk <1]. 
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ʈʠʩ. 1. ɽʞʝʜʥʝʚʥʳʡ ʦʙʲʝʤ ʧʨʦʜʘʞ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ 

 

ʈʘʩʯʝʪ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ ʧʨʦʠʟʚʝʜʝʤ ʩ ʧʦʤʦʱʴʶ STA-

TISTICA (ʨʝʟʫʣʴʪʘʪʳ ʩʤ. ʥʘ ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 2 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʚʦʝ ʟʥʘʯʝʥʠʝ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ = ï 0,083, ʪʦ ʝʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʚʦʡʥʫʶ ʩʪʘʥʜʘʨʪʥʫʶ ʦʰʠʙʢʫ. ɺʪʦ-

ʨʦʝ ʟʥʘʯʝʥʠʝ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʥʦ, ʚʩʝ-ʪʘʢʠ, ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦ (= ï 0,161), ʧʨʠʯʝʤ, 

ʦʥʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʠʟ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ. ʇʦʚʝʜʝʥʠʝ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʤ, ʠ, ʚʦʦʙʱʝ, ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ 

ʟʥʘʯʠʤʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʯʣʝʥʘʤʠ ʨʷʜʘ, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ ʚʝʜʝʪ ʩʝʙʷ 

ʜʦʚʦʣʴʥʦ ʭʘʦʪʠʯʥʦ.  

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʠʩʩʣʝʜʫʝʤ ʯʘʩʪʥʫʶ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʫʶ 

ʬʫʥʢʮʠʶ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. ʏʘʩʪʥʘʷ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʠʩʯʠʩʣʷʝʪ-

ʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ [3]. 
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ʛʜʝ rʢ ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ;kkf ï ʢʦʵʬʬʠʮʠʝʥʪ ʯʘʩʪʥʦʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠ-

ʦʥʥʦʡ ʬʫʥʢʮʠʠ ʩ ʟʘʜʝʨʞʢʦʡ k. 
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ʆʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʯʘʩʪʥʦʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ (kkf ) ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʦ-

ʛʦ ʨʷʜʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʠʥʪʝʨʚʘʣʝ [-1< kkf <1]. 

 ¤¸¨²ª¨ħ¸²¨÷ ´ß¯§°¨

32,36 ,0058

31,18 ,0052

30,13 ,0045

28,08 ,0054

26,71 ,0051

26,71 ,0029

23,64 ,0049

22,95 ,0034

22,04 ,0025

18,46 ,0052

14,98 ,0104

11,28 ,0236

10,15 ,0173

 9,44 ,0089

 1,99 ,1578

  Q p

 15 +,062 ,0575

 14 -,059 ,0577

 13 -,083 ,0578

 12 +,068 ,0579

 11 +,004 ,0580

 10 +,102 ,0581

  9 -,048 ,0582

  8 +,055 ,0583

  7 -,110 ,0584

  6 +,109 ,0585

  5 +,113 ,0586

  4 -,062 ,0587

  3 -,050 ,0588

  2 -,161 ,0589

  1 -,083 ,0590

Lag Corr. S.E.

-1,0 -0,5 0,0 0,5 1,0

 
ʈʠʩ. 2. ɸʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ 

1r

2r
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ʇʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʯʘʩʪʥʦʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ STATISTICA. ʈʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ (ʩʤ. ʨʠʩ. 3). 

 ¤¸¨²ª¨ħ¸²¨÷ ´ß¯§°¨

 15 +,039 ,0593

 14 -,043 ,0593

 13 -,064 ,0593

 12 +,125 ,0593

 11 -,016 ,0593

 10 +,120 ,0593

  9 -,040 ,0593

  8 +,085 ,0593

  7 -,068 ,0593

  6 +,102 ,0593

  5 +,075 ,0593

  4 -,108 ,0593

  3 -,082 ,0593

  2 -,169 ,0593

  1 -,083 ,0593

Lag Corr. S.E.

-1,0 -0,5 0,0 0,5 1,0

 
ʈʠʩ. 3. ʏʘʩʪʥʘʷ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ 

 

ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʧʝʨʚʦʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʥʦʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʦʙʲʝʤʦʚ ʧʨʦ-

ʜʘʞ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ =-0,083, ʚʪʦʨʦʝ ʟʥʘʯʝʥʠʝ ï =-0,169. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ 

ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʥʝ 

ʷʚʣʷʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʤ, ʪʘʢ ʢʘʢ ʧʝʨʚʳʝ ʟʥʘʯʝʥʠʷ ʝʛʦ ʯʘʩʪʥʦʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʜʦ-

ʚʦʣʴʥʦ ʤʘʣʳ. ɺ ʦʙʱʝʤ, ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ, ʚʝʜʝʪ ʩʝʙʷ ʜʦʩʪʘʪʦʯʥʦ 

ʭʘʦʪʠʯʥʦ, ʧʨʠ ʵʪʦʤ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ ʯʝʪʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʝʝ ʟʥʘʯʝ-

ʥʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʘʥʘʣʠʟʘ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʠ ʯʘʩʪʥʦʡ ʘʚʪʦʢʦʨʨʝʣʷ-

ʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʝʞʝʜʥʝʚʥʳʭ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ, ʘ ʪʘʢʞʝ ʝʛʦ 

ʛʨʘʬʠʢʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʨʷʜ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʩʪʘʮʠʦʥʘʨʥʳʭ [2]. 

ʌʫʥʢʮʠʠ ʜʘʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʫʯʘʡ-

ʥʳʭ ʚʝʣʠʯʠʥ ʩ ʢʦʥʝʯʥʦʡ ʜʠʩʧʝʨʩʠʝʡ (çʙʝʣʳʡ ʰʫʤè). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʡ ʢ ʨʝʘʣʴʥʦʩʪʠ ʧʨʦʛʥʦʟ ʙʫʜʝʪ ʦʩʥʦʚʘʥ ʥʘ ʨʘʩʯʝʪʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ [1]. ʇʨʠ ʵʪʦʤ ʧʦʩʪʨʦʝʥʠʝ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯ-

ʥʳʤ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 377.5 

ʊ.ʀ. ʐʠʷʥ 

ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʝʥʠʝʤ 

ʀ.ʀ. ʃʝʚʘʰʝʚʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ ʢʦʣʣʝʜʞ 

ʂʆʅʂʋʈʉʓ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʄɸʉʊɽʈʉʊɺɸ 

ʂɸʂ ʉʇʆʉʆɹ ʇʆɺʓʐɽʅʀʗ ʂɸʏɽʉʊɺɸ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ  

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʝʝ ʨʝʰʝʥʠʷ ʚʳʩʪʫʧʘʶʪ 

ʢʦʥʢʫʨʩʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ; ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ; ʢʦʥʢʫʨʩʳ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ; ʯʝʤʧʠʦʥʘʪʳ çɺʦʨʜʩʢʠʣʣʩ ʈʦʩʩʠʷè. 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦ-

ʪʦʚʢʘ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ, ʨʝʰʘʷ ʧʨʦʙʣʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʧʨʦʩʘʤʠ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʬʝʩʩʠʠ ʩʝʛʦʜʥʷ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʱʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤ-

ʧʝʪʝʥʮʠʡ. 

ʉʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ɸʛʝʥʪʩʪʚʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çɺʦʨʜʩʢʠʣʣʩ ʈʦʩʩʠʷè. ʆʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʝʩʪʠʞʘ ʨʘʙʦʯʠʭ ʧʨʦʬʝʩʩʠʡ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʫʪʝʤ ʛʘʨʤʦʥʠʟʘʮʠʠ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ [1]. ɺ ʜʘʥ-

ʥʳʡ ʧʨʦʝʢʪ ʚʦʚʣʝʯʝʥʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ, ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʂʦʥʢʫʨʩʳ ʠ ʯʝʤʧʠʦʥʘʪʳ çɺʦʨʜʩʢʠʣʣʩ ʈʦʩʩʠʷè ʩʦʟʜʘʶʪ 

ʪʘʢʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʠʪʫʘʮʠʶ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʤʝʶʱʠʭ ʚ ʩʚʦʝʤ 

ʧʦʨʪʬʝʣʝ ʥʘʙʦʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʣʝʛʢʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ, ʙʳʩʪʨʦ ʠ ʧʦʣʥʦʩʪʴʶ ʚʢʣʶʯʠʪʴʩʷ ʚ ʩʬʝʨʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʦʥʢʫʨʩʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʫ ʩʪʘʪʴ ʟʥʘʯʠʤʳʤ ʚ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʯʝʨʝʟ ʦʮʝʥʢʫ ʜʘʥʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʨʝʘʣʠʟʘʮʠʶ ʩʚʦʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ çʗè ʚ ʫʩʣʦʚʠʷʭ ʩʦʩʪʷʟʘʥʠʷ, ʧʦʚʳʩʠʪʴ ʩʚʦʡ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ [2]. 

ɺ ɹʋ çʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ ʢʦʣʣʝʜʞè ʩʣʦʞʠʣʘʩʴ ʤʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠ-

ʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʛʜʝ ʢʦʥʢʫʨʩʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʛʦ ʤʘʩʪʝʨʩʪʚʘ ʥʝ ʠʩʢʣʶʯʝʥʠʝ. ʆʧʳʪ ʫʯʘʩʪʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʣʣʝʜʞʘ ʚ ʦʢʨʫʞʥʳʭ ʢʦʥʢʫʨʩʘʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʣʠʤʧʠʘʜʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʦʙʫ-

ʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʥʘʮʠʦ-

ʥʘʣʴʥʳʭ ʯʝʤʧʠʦʥʘʪʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ çʄʦʣʦʜʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʳè (çɺʦʨʜʩʢʠʣʣʩ 

ʈʦʩʩʠʷè) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

II  ʈʝʛʠʦʥʘʣʴʥʳʡ ʯʝʤʧʠʦʥʘʪ çʄʦʣʦʜʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʳè (çɺʦʨʜʩʢʠʣʣʩ ʈʦʩʩʠʷè) ʚ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ-ʖʛʨʝ ʩʦʩʪʦʷʣʩʷ ʚ ʥʦʷʙʨʝ 2016 ʛʦʜʘ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ɹʋ çʅʠʞʥʝ-

ʚʘʨʪʦʚʩʢʠʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ ʢʦʣʣʝʜʞè ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʦ ʪʨʝʤ ʢʦʤ-

ʧʝʪʝʥʮʠʷʤ: çɺʝʙ-ʜʠʟʘʡʥè, çʉʝʪʝʚʦʝ ʠ ʩʠʩʪʝʤʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè ʠ çɼʦʰʢʦʣʴʥʦʝ ʚʦʩʧʠʪʘ-

ʥʠʝè. ɺ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʜʥʝʡ ʢʦʥʢʫʨʩʘʥʪʳ ʚʳʧʦʣʥʷʣʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞ-

ʥʦʩʪʠ ʧʦ ʩʪʘʥʜʘʨʪʘʤ çɺʦʨʜʩʢʠʣʣʩ ʈʦʩʩʠʷè. ʈʝʟʫʣʴʪʘʪ ʫʯʘʩʪʠʷ ʩʪʫʜʝʥʪʦʚ ï ʜʚʝ ʤʝʜʘʣʠ çɿʘ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʠʟʤè, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʚ ʢʦʤʧʝʪʝʥʮʠʷʭ çɼʦʰʢʦʣʴʥʦʝ ʚʦʩʧʠʪʘʥʠʝè ʠ çɺʝʙ-ʜʠʟʘʡʥè.  

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʢ ʢʦʥʢʫʨʩʘʤ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʝ ʫʩʣʦʚʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. ɺʘʞʥʦ ʫʞʝ ʩ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʦʙʫʯʝʥʠʷ ʩʪʫ-

ʜʝʥʪʦʚ ʚʳʷʚʣʷʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ, ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ. ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʨʘʟʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʠʩʩʠʡ 

(ʢʘʬʝʜʨ), ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʚʦʧʨʦʩʳ ʧʦʜʛʦʪʦʚʢʠ ʢʦʥʢʫʨʩʘʥʪʦʚ. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʜʦʣʞ-
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ʥʳ ʚʥʝʜʨʷʪʴʩʷ ʥʦʚʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʧʨʠʝʤʳ, ʬʦʨʤʳ, ʵʣʝʤʝʥʪʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʝ ʚʘʨʠʘʪʠʚʥʦʡ 

ʯʘʩʪʠ ʧʨʦʛʨʘʤʤ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ. ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʤʘ-

ʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʠ ʝʝ ʨʘʟʚʠʪʠʝ, ʙʝʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʦʚ ʥʝʚʦʟʤʦʞ-

ʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʢʦʥʢʫʨʩʥʳʤ ʟʘʜʘʥʠʷʤ, ʨʘʟʚʠʚʘʪʴ ʥʦʚʳʝ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ï ʩʦʮʠʘʣʴʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ ʩʪʫʜʝʥʪʦʚ ï ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʢʫʨ-

ʩʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ.  

ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʨʝʟʫʣʴʪʘʪʦʤ ʫʯʘʩʪʠʷ ʚ ʢʦʥʢʫʨʩʝ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʛʨʘʜʘ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʤʝʨʠʪʴʩʷ ʩʠʣʘʤʠ ʚ ʢʦʥʢʫʨʩʥʳʭ ʟʘʜʘʥʠʷʭ, ʦʙʤʝʥʷʪʴʩʷ ʦʧʳʪʦʤ ʠ ʦʙʲʝʜʠʥʠʪʴ ʫʩʠʣʠʷ ʚ ʜʝʣʝ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. ʂʦʥʢʫʨʩʘʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷ-

ʤʠ, ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʠʥʩʪʨʫʤʝʥʪʘʤʠ; ʧʨʠʦʙʨʝʪʘʶʪ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘ-

ʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ; ʧʦʣʫʯʘʶʪ ʥʦʚʳʡ ʦʧʳʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ; ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ; ʧʨʠʦʙʨʝʪʘʶʪ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ 

ʦʧʳʪ. 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʭ ʢʦʥʢʫʨʩʥʳʭ ʜʥʝʡ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʦʣʣʝʜʞʘ ʃʝʚʘʰʝʚʘ ʀ.ʀ., ʄʝʯʝʚʘ ʆ.ʇ., 

ʆʢʫʥʮʝʚ ʇ.ɺ. ʨʘʙʦʪʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ ʥʘ ʢʦʥʢʫʨʩʥʳʭ ʧʣʦʱʘʜʢʘʭ. ɹʦʣʴʰʘʢʦʚʘ ʅ.ɸ. ʧʦʣʫʯʠ-

ʣʘ ʦʧʳʪ ʨʘʙʦʪʳ ʟʘʤʝʩʪʠʪʝʣʝʤ ʛʣʘʚʥʦʛʦ ʵʢʩʧʝʨʪʘ ʧʦ ʢʦʤʧʝʪʝʥʮʠʠ çɼʦʰʢʦʣʴʥʦʝ ʚʦʩʧʠʪʘʥʠʝè. 

ʈʘʙʦʪʘ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʘ ʥʘ ʯʝʤʧʠʦʥʘʪʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʫʚʠʜʝʪʴ ʠʟʥʫʪʨʠ 

ʚʝʩʴ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʢʦʥʢʫʨʩʥʳʭ ʟʘʜʘʥʠʡ, ʩʠʩʪʝʤʫ ʦʙʲʝʢʪʠʚʥʦʛʦ ʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ, 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʢʦʥʢʫʨʩʥʦʡ ʧʣʦʱʘʜʢʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʥʘʩʪʨʦʡ ʢʦʥʢʫʨʩʘʥ-

ʪʦʚ, ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ.  

ʋʯʘʩʪʠʝ ʚ ʢʦʥʢʫʨʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʚʳʩʠʪʴ ʩʚʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦ-

ʚʪʦʨʳʭ, ʦʧʨʝʜʝʣʠʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʦʙʩʪʚʝʥʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʵʣʝʤʝʥʪʳ ʢʦʥʢʫʨʩʥʳʭ ʟʘʜʘʥʠʡ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʩʪʘʥʜʘʨʪʘʤʠ çɺʦʨʜʩʢʠʣʣʩ ʈʦʩʩʠʷè. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ-

ʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʢʦʣʣʝʜʞʘ ʚ ʮʝʣʦʤ. 

ʂʦʥʢʫʨʩʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʯʝʤʧʠʦʥʘʪʳ çɺʦʨʜʩʢʠʣʣʩ ʈʦʩʩʠʷè ʧʨʝʜʲʷʚʣʷʶʪ 

ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʢ ʫʯʘʩʪʥʠʢʘʤ ʠ ʧʝʜʘʛʦʛʘʤ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʜʛʦʪʦʚʢʫ ʢʦʥ-

ʢʫʨʩʘʥʪʦʚ, ʥʦ ʠ ʢʦ ʚʩʝʡ ʩʠʩʪʝʤʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʟʤʝʥʝʥʠʝ ʬʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʚʝʜʝʪ ʟʘ ʩʦʙʦʡ ʦʙʥʦʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʩ ʫʯʝʪʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʨʘʙʦʯʠʭ ʧʨʦʬʝʩʩʠʡ ʠ ʘʢʪʫʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʯʝʤʧʠʦʥʘʪʦʚ 

çɺʦʨʜʩʢʠʣʣʩ ʈʦʩʩʠʷè; ʠʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥ-

ʪʦʚ; ʠʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ [3].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʘʩʪʠʝ ʚ ʵʪʦʤ ʯʝʤʧʠʦʥʘʪʝ ʧʦʟʚʦʣʠʣʦ ʝʱʝ ʨʘʟ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʧʦʜ-

ʛʦʪʦʚʢʠ ʥʝ ʪʦʣʴʢʦ ʢʦʥʢʫʨʩʘʥʪʦʚ, ʥʦ ʠ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʦʣʣʝʜʞʘ 

ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʠ ʟʥʘʯʠʤʳʤ ʜʣʷ ʨʝʛʠʦʥʘ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʚʳʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʕʢʩʧʝʨʪʘʤ ʚʳ-

ʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʧʦʚʳʰʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʵʢʩʧʝʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʫʩʘ 

çʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʵʢʩʧʝʨʪè, ʘ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʙʲʝʢʪʠʚʥʦʛʦ ʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ 

ʦʮʝʥʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʘʢʠʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʵʢʟʘʤʝʥʦʚ, ʢʦʥʢʫʨʩʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʦʣʠʤʧʠʘʜʘʭ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʷʪ ʢʘʬʝʜʨʳ, ʦʪʜʝʣʝʥʠʷ. ʇʝʜʘʛʦʛʘʤ-ʧʩʠʭʦʣʦʛʘʤ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʫʶ ʪʨʘʝʢʪʦʨʠʶ ʨʘʙʦʪʳ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ (ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʢʦʥʢʫʨʩʘʥʪʘʤʠ) ʢʘʢ ʥʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ, ʪʘʢ ʚ ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʠʷ ʚ 

ʢʦʥʢʫʨʩʝ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʪ ʢʦʥʢʫʨʩʘʥʪʫ ʧʦʣʥʦʩʪʴʶ ʚʢʣʶʯʠʪʴʩʷ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠ ʥʝ 

ʠʩʧʳʪʳʚʘʪʴ ʪʨʝʚʦʛʠ ʥʘʩʯʝʪ ʚʦʟʤʦʞʥʦʛʦ ʫʩʧʝʭʘ ʠʣʠ ʧʨʦʚʘʣʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʯʘʩʪʠʝ ʚ ʢʦʥʢʫʨʩʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩ-

ʚʦʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩʨʝʜʥʝʛʦ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ɼʚʠʞʝʥʠʝ 

çɺʦʨʜʩʢʠʣʣʩ ʈʦʩʩʠʷè ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ 
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ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʥʷʪʴ ʝʛʦ ʧʨʝʩʪʠʞ ʫ ʤʦʣʦʜʝʞʠ. 

ʃʠʪʝʨʘʪʫʨʘ 
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ʄ.ɺ. ʉʣʠʚʘ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʝʪʦʜʠʢʠ ʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʆɻʆ  

ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ɼʃʗ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

ʕʃɽʂʊʈʆʅʅʆ-ʄɽʍɸʅʀʏɽʉʂʀʍ ʋʉʊʈʆʁʉʊɺ  

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʵʣʝʢʪʨʦʥʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Fritzing. ʆʧʠʩʳʚʘʶʪ-

ʩʷ ʙʘʟʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʜʣʷ ʧʨʝʧʦʜʘ-

ʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; ʨʦʙʦʪʦʪʝʭʥʠʢʘ; ʩʭʝʤʦʪʝʭʥʠʢʘ; Arduino. 

 

ʉʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʯʘʩʪʥʳʤʠ ʩʣʫʯʘʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʨʦʙʦ-

ʪʳ, ï ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʡ ʠ ʨʝʩʫʨʩʦʝʤʢʠʡ ʧʨʦʮʝʩʩ. ʇʨʠʯʝʤ ʢʘʢ ʚ ʧʣʘʥʝ ʨʘʩʭʦʜʫʝʤʦʛʦ ʚʨʝ-

ʤʝʥʠ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʉʚʷʟʘʥʦ ʵʪʦ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʢʘʢ ʘʧʧʘʨʘʪʥʫʶ ʯʘʩʪʴ (ʩʦʙʩʪʚʝʥʥʦ ʫʩʪʨʦʡʩʪʚʦ), ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʫʶ 

ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴ ʚʩʝʤʠ ʯʘʩʪʷʤʠ ʜʝʚʘʡʩʘ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʷʟʴ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ ʯʝ-

ʨʝʟ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʇʝʨʝʜ ʩʦʟʜʘʥʠʝʤ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦʟʜʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʨʦʪʦʪʠʧʦʚ ʧʨʦʝʢʪʠʨʫʝ-

ʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʨʘʩʭʦʜʫ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʦʢ ʠ ʨʘʩʭʦʜʦʚ ʥʝʦʙʭʦʜʠʤ ʪʱʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘ ʩʘʤʦʤ ʵʪʘʧʝ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʛʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʦʝʢʪ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩ-

ʭʦʜʦʚ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʠ ʘʧʧʘʨʘʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ ʤʦʞʥʦ ʚ ʥʘʯʘʣʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʟʜʘʪʴ UML-ʜʠʘʛʨʘʤʤʳ, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʧʨʦʜʫʤʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢ ʦʥʦ ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʜʝʣʘʪʴ ʩ ʵʪʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ UML ʜʣʷ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ï ʵʪʦ ʦʜʠʥ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʜʭʦʜʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɸʧʧʘʨʘʪʥʫʶ ʯʘʩʪʴ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʪʴ. ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ 

ʧʦʜʭʦʜʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʫʝʤʦʩʪʠ ʛʦʪʦʚʳʭ ʢʦʤʧʦʥʝʥʪ ï ʜʘʪʯʠʢʦʚ, ʤʠʢʨʦʩʭʝʤ ʠ 

ʪ.ʜ. 

ɽʩʣʠ ʫʩʪʨʦʡʩʪʚʦ ʩʦʟʜʘʝʪʩʷ çʩ ʥʫʣʷè, ʚʩʝ ʧʣʘʪʳ ʩʦʟʜʘʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʢʠ ʠ ʨʫʯʥʦʡ ʨʘʟʚʦʜʢʠ ʧʝʯʘʪʥʳʭ ʧʣʘʪ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʥʘʥʠʡ ʚ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ, ʩʭʝʤʦʪʝʭʥʠʢʝ ʠ ʩʧʦʩʦʙʘʭ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʘʪ.  

ʋʜʦʙʥʝʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ ʤʠʢʨʦʩʭʝʤʳ ʠ 

ʧʣʘʪʳ, ʦʙʲʝʜʠʥʷʷ ʠʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʛʦʪʦʚʳʡ ʧʨʦʪʦʪʠʧ, 

ʠʩʧʦʣʴʟʫʷ ʫʞʝ ʧʨʦʚʝʨʝʥʥʳʝ ʧʣʘʪʳ, ʥʝ ʟʘʥʠʤʘʷʩʴ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ ʣʫʞʝʥʠʷ, ʚʳʪʨʘʚʣʠʚʘʥʠʷ 
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ʠ ʜʨʫʛʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ. ʊʘʢʞʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʝʝ ʧʝʨʝʡʪʠ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʧʦʜʛʦʪʦʚʢʝ ʝʛʦ ʢ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʪʝʩʪʠʨʦʚʘʥʠʶ. 

ʅʦ ʜʘʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʳʭ ʤʠʢʨʦʩʭʝʤ ʠ ʧʣʘʪ ʪʨʝʙʫʝʪ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʫ-

ʜʫʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʵʪʦʛʦ ʪʘʢʞʝ ʝʩʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʘʧʨʠ-

ʤʝʨ, ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʘʷ ʧʨʦʛʨʘʤʤʘ Fritzing [1] (ʩʤ. ʨʠʩ. 1), ʜʦʩʪʫʧʥʘʷ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ Windows, MacOS, Linux.  

 

 
ɼʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ ʩʭʝʤʫ ʙʫʜʫʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩʧʣʘʥʠ-

ʨʦʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ ʚʩʝʭ ʧʣʘʪ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʧʨʦʜʫʤʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ 

ʧʨʦʛʨʘʤʤʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʙʠʙʣʠʦʪʝʢʘ ʛʦʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʪ ʦʪʜʝʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤ, ʧʨʦ-

ʚʦʜʦʚ, ʩʚʝʪʦʜʠʦʜʦʚ ʠ ʢʥʦʧʦʢ ʜʦ ʛʦʪʦʚʳʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʳʭ ʧʣʘʪ ʠ ʤʠʥʠʢʦʤʧʴʶʪʝʨʦʚ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʚʠʨʪʫʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʜʦʙʘʚʣʷʷ ʠʭ ʚ ʧʨʦʛʨʘʤʤʥʫʶ ʩʨʝʜʫ 

Fritzing ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʘʭ. ʄʦʞʥʦ ʥʘʡʪʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʥʫʞʥʳʡ ʢʦʤʧʦ-

ʥʝʥʪ, ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʝʛʦ ʚ ʧʨʦʛʨʘʤʤʫ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʘʢʝʪʠʨʦʚʘʥʠʷ ʩʚʦʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺʩʝ 

ʩʦʟʜʘʥʥʳʝ ʤʘʢʝʪʳ ʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʦʙʳʯʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʬʘʡʣʳ ʬʦʨʤʘʪʘ SVG, PNG, JPG, 

PDF, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʟʜʘʥʥʳʝ ʩʭʝʤʳ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ, ʜʣʷ ʧʫʙ-

ʣʠʢʘʮʠʠ ʚ ʠʥʪʝʨʥʝʪʝ ʠ ʪ.ʜ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʜʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʶ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʦʩʦʙʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥ-

ʥʳʭ ʧʣʘʪʬʦʨʤ ʢʘʢ Arduino ʠ Raspberry Pi [2; 3]. ɺʦ Fritzing ʝʩʪʴ ʤʥʦʛʦ ʧʣʘʪ ʠ ʜʘʪʯʠʢʦʚ, ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʳʭ ʥʘ ʜʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ. ʊʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Arduino ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʧʨʦʛʨʘʤʤʳ Fritzing ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠ-

ʯʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʜʘʥʥʳʭ ʧʣʘʪ. 

ʄʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ Fritzing ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʝʛʦ ʧʨʠ ʦʙʫʯʝʥʠʠ ʨʦʙʦʪʦʪʝʭʥʠʢʝ: 

ï ʙʳʩʪʨʦʝ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ; 

ï ʙʦʣʴʰʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʵʣʝʤʝʥʪʦʚ; 

ï ʥʘʣʠʯʠʝ ʵʢʩʧʦʨʪʘ ʚ ʧʦʧʫʣʷʨʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʬʦʨʤʘʪʳ; 

ï ʧʦʜʜʝʨʞʢʘ ʠʥʪʝʨʥʝʪ-ʩʦʦʙʱʝʩʪʚʘ; 

ï ʙʝʩʧʣʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ; 

ï ʠʥʪʝʛʨʘʮʠʷ ʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʫʩʪʨʦʡʩʪʚ. 

ʃʠʪʝʨʘʪʫʨʘ 
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ʄ.ɺ. ʍʫʜʞʠʥʘ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸ.ʄ. ɸʥʠʢʝʝʚʘ 

ʣʘʙʦʨʘʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʂ ɺʆʇʈʆʉʋ ʇʆɺʓʐɽʅʀʗ ʋʈʆɺʅʗ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ 

ʇʆɼɻʆʊʆɺʂʀ ɹʋɼʋʑʀʍ ɸɹʀʊʋʈʀɽʅʊʆɺ ɺ ʇʈʆʎɽʉʉɽ 

ʇʈʆʌʆʈʀɽʅʊɸʎʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʂɸʌɽɼʈʓ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʨʛʫʤʝʥʪʠʨʫʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʘʙʠʪʫʨʠʝʥʪʦʚ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʨʘʙʦʪʳ ʧʨʦʬʠʣʴʥʦʡ ʢʘʬʝʜʨʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ 

ʙʫʜʫʱʠʭ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠʤʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʧʦʜʛʦʪʦʚʢʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʤ ʦʙʷʟʘʪʝʣʴʥʦʝ ʦʚʣʘʜʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. ʇʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʰʢʦʣʳ-ʩʪʫʜʠʠ ʥʘ ʢʘ-

ʬʝʜʨʝ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ; ʘʙʠʪʫʨʠʝʥʪ; ʧʨʦʬʠʣʴʥʘʷ ʢʘʬʝʜʨʘ; ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʘʷ 

ʨʘʙʦʪʘ; ʤʝʪʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ.  

 

ʀʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʠʛʨʘʝʪ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʨʘʟʚʠʚʘʷ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʣʦʛʠʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ, ʚʣʠʷʷ ʥʘ ʧʨʝʧʦʜʘʚʘʥʠʝ ʜʨʫʛʠʭ 

ʜʠʩʮʠʧʣʠʥ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʢʘʞʜʦʤʫ ʜʣʷ ʝʛʦ ʫʩʧʝʰʥʦʡ 

ʞʠʟʥʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ [3]. ʇʝʨʝʜ ʫʯʠʪʝʣʝʤ ʤʘʪʝʤʘʪʠʢʠ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝ-

ʥʠʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʤʘʪʝʤʘʪʠʢʝ ʫ ʚʩʝʭ ʦʙʫ-

ʯʘʶʱʠʭʩʷ, ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʠ ʩ ʪʝʤ, ʯʪʦʙʳ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʟʥʘʥʠʝ ʤʘʪʝʤʘ-

ʪʠʢʠ ʥʝ ʷʚʠʣʦʩʴ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʳʙʦʨʘ ʧʨʦʬʠʣʷ ʚ 10 ʢʣʘʩ-

ʩʝ ʠ ʩʚʦʝʡ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʘʞʥʦʩʪʴ ɽɻʕ ʠ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʩʦ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘʤʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʠʪʦʛʦ-

ʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ, ʛʦʚʦʨʠʪʴ ʦ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʜʘʯʠ ɽɻʕ ʠ ʢʘʯʝʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʙʫʜʫʱʠʭ ʘʙʠʪʫʨʠʝʥʪʦʚ ʥʝʣʴʟʷ. ɼʘʞʝ ʪʝ 

ʘʙʠʪʫʨʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʳʩʦʢʠʝ ʙʘʣʣʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʟʘʯʘʩʪʫʶ ʥʝ ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʪ ʜʦʩʪʘʪʦʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ ʦʙʫʯʝ-

ʥʠʷ ʚ ʚʫʟʝ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʚʫʟʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʟʘʥʠ-

ʤʘʪʴʩʷ çʚʳʨʘʚʥʠʚʘʥʠʝʤè ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʠ ʧʨʠʚʝʜʝʥʠʝʤ ʠʭ ʢ ʤʠʥʠʤʘʣʴ-

ʥʦʤʫ ʜʦʩʪʘʪʦʯʥʦʤʫ ʫʨʦʚʥʶ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʬʠʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʘʙʠʪʫʨʠʝʥʪʦʚ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʪʝʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʚʣʘʜʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ, ʷʚʣʷʝʪ-

ʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʠ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦʬʠʣʴʥʳʭ ʢʘʬʝʜʨ, ʧʨʦʚʦʜʠʤʘʷ 

ʚ ʨʘʤʢʘʭ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʦʩʩʠʡʩʢʠʝ ʚʫʟʳ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʚʳʩʦʢʠʤ 

ʢʘʯʝʩʪʚʦʤ ʧʦʜʛʦʪʦʚʢʠ ʢʦʥʪʠʥʛʝʥʪʘ ʘʙʠʪʫʨʠʝʥʪʦʚ [7; 8]. ɺ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʫʟʘ ʪʘʢʞʝ ʥʝ-

ʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʙʦʪʝ ʩʦ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʫʩʠʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʙʠʪʫʨʠʝʥʪʦʚ. ʆʨʛʘʥʠʟʘʮʠʝʡ ʪʘʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʜʦʣʞʥʳ ʟʘʥʠʤʘʪʴʩʷ ʧʨʦʬʠʣʴʥʳʝ ʢʘʬʝʜʨʳ ʚʫʟʘ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴ-
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ʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ. ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʝʛʦ ʤʥʦʛʦʛʨʘʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʢʣʘʜ ʨʘʙʦʪʥʠʢʘ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʫʩʣʫʛ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʭ ʧʨʦʬʠʣʴʥʦʡ ʢʘʬʝʜʨʦʡ [1] . 

ɺ ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʤʦʜʝʣʴ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʨʘʙʦʪʳ ʧʨʦʬʠʣʴʥʦʡ ʢʘʬʝʜʨʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ 

ʫʤʝʥʠʡ ʙʫʜʫʱʠʭ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʩʦʜʝʡʩʪʚʠʝ ʫʩʧʝʰʥʦʡ ʩʜʘʯʝ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʢʘʬʝʜʨʳ, ʥʘ 

ʧʨʠʤʝʨʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʫʟʘ ï ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅɺɻʋ). 

ʉʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʜʝʨʞʘ-

ʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌɻʆʉ ʩʨʝʜʥʝ-

ʛʦ (ʧʦʣʥʦʛʦ) ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʌɻʆʉ ɺʆ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʢʘʬʝʜʨʳ. ʈʝʘʣʠʟʘʮʠʷ 

ʤʦʜʝʣʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʰʢʦʣʳ-ʩʪʫʜʠʠ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ. 

ʂ ʦʙʫʯʝʥʠʶ ʚ ʰʢʦʣʫ-ʩʪʫʜʠʶ ʧʨʠʛʣʘʰʘʶʪʩʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʠ ʛʦʨʦʜʘ, ʧʨʠʥʷʚʰʠʝ ʨʝʰʝʥʠʝ ʦ 

ʧʦʣʫʯʝʥʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʢʘʬʝʜʨʳ. ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʳ ʰʢʦ-

ʣ-rʩʪʫʜʠʠ ʩʦʩʪʘʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌɻʆʉ ʩʨʝʜʥʝʛʦ (ʧʦʣʥʦʛʦ) ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʌɻʆʉ ɺʆ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ɽɻʕ[2; 4; 6]. ɹʦʣʝʝ ʫʛ-

ʣʫʙʣʝʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝ ʨʘʟʜʝʣʳ ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʧʨʦʜʦʣʞʝʥʠʝ ʚ 

ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤʘʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ. ɼʣʷ ʦʧ-

ʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʥʘ ʧʝʨʚʦʤ ʟʘʥʷʪʠʠ ʰʢʦʣʳ-ʩʪʫʜʠʠ ʧʨʦʚʦʜʠʪʩʷ 

ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʚ ʬʦʨʤʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʠ ʚʳʙʦʨʝ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʧʨʠʚʣʝʢʘʶʪʩʷ ʚʩʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩ-

ʮʠʧʣʠʥ ʢʘʬʝʜʨʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʫʜʫʱʠʤ ʩʪʫʜʝʥʪʘʤ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʩʪʠʣʷʤ ʧʨʝʧʦʜʘ-

ʚʘʥʠʷ ʚ ʚʫʟʝ. ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ ʚ ʪʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ, ʩ ʦʢʪʷʙʨʷ ʧʦ ʤʘʡ. 

ɽʩʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʛʨʫʧʧʳ ʧʨʝʚʳʰʘʝʪ 20 ʯʝʣʦʚʝʢ, ʪʦ ʦʥʘ ʜʝʣʠʪʩʷ ʥʘ ʧʦʜʛʨʫʧʧʳ ʥʘ ʦʩʥʦʚʝ ʫʨʦʚʥʝ-

ʚʦʡ ʠʣʠ ʧʨʦʬʠʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. 

ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʳ ʰʢʦʣʳ-ʩʪʫʜʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʩʣʫʰʘʪʝʣʝʡ ʚ ʪʘʢʠʭ ʤʝ-

ʨʦʧʨʠʷʪʠʷʭ, ʧʨʦʚʦʜʠʤʳʭ ʢʘʬʝʜʨʦʡ ʚ ʨʘʤʢʘʭ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʢʘʢ ʦʣʠʤʧʠʘʜʳ ʧʦ ʤʘ-

ʪʝʤʘʪʠʢʝ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʰʢʦʣʴʥʠʢʦʚ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʢʦʥʢʫʨʩʳ. ʊʘʢʞʝ ʩʣʫʰʘʪʝʣʠ ʢʫʨʩʦʚ ʧʨʠʛʣʘʰʘʶʪʩʷ ʢ ʫʯʘʩʪʠʶ ʚ ʩʦʚʤʝʩʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʰʢʦʣʴ-

ʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ ʚʳʧʫʩʢʥʠʢʦʚ ʬʘʢʫʣʴʪʝʪʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʙʫʯʝʥʠʷ ʠ ʩʧʝʮʠʬʠʢʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚ-

ʢʠ ʢʘʬʝʜʨʳ. ɺ ʧʨʦʛʨʘʤʤʫ ʨʘʙʦʪʳ ʰʢʦʣʳ-ʩʪʫʜʠʠ ʪʘʢʞʝ ʚʭʦʜʠʪ ʧʦʩʝʱʝʥʠʝ ʩʣʫʰʘʪʝʣʷʤʠ ʨʷʜʘ ʘʫʜʠ-

ʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʠʩʘʥʠʝʤ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʥʘ ʬʘ-

ʢʫʣʴʪʝʪʝ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʘʩʪʠʷ ʩʣʫʰʘʪʝʣʝʡ ʰʢʦʣʳ-ʩʪʫʜʠʠ ʚ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, 

ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ ʜʚʘ ʤʝʩʷʮʘ ʧʦʩʣʝ ʥʘʯʘʣʘ ʟʘʥʷʪʠʡ ʰʢʦʣʳ-ʩʪʫʜʠʠ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʢʨʝʧʣʝʥʠʝ ʩʪʫ-

ʜʝʥʪʦʚ ʟʘ ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʘʬʝʜʨʳ. ʊʦʛʜʘ ʞʝ ʩʦʛʣʘʩʫʶʪʩʷ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ 

ʬʦʨʤʠʨʫʝʪʩʷ ʛʨʘʬʠʢ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. ɺʢʣʶʯʝʥʠʝ ʩʣʫʰʘʪʝʣʝʡ ʚ ʧʨʦʝʢʪʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʪʝʤʘʤ, ʩʚʷʟʳʚʘʶʱʠʤ ʤʘʪʝʤʘʪʠʢʫ ʩ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʪʚʝʨʞʜʝʥʠʶ ʠʤʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʚʦʝʛʦ ʚʳʙʦʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʫʟʘ 

[5]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ-

ʩʷ ʚ ʬʦʨʤʝ ʪʝʟʠʩʦʚ, ʩʪʘʪʝʡ ʠ ʜʦʢʣʘʜʦʚ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ. ʇʨʠ ʵʪʦʤ ʩʣʫʰʘʪʝʣʠ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʳ, 

ʯʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦ ʧʨʦʬʠʣʷʤ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʚʫʟ 

ʧʦʦʱʨʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʙʘʣʣʘʤʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʛʨʫʧʧ ʩʣʫʰʘʪʝʣʝʡ ʰʢʦʣʳ-ʩʪʫʜʠʠ ʤʦʞʝʪ ʠʟʤʝ-

ʥʷʪʴʩʷ. ʆʙʳʯʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʝʜʝʣʘʭ 10ï15%. ʂ ʥʘʯʘʣʫ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ (ʢʦʥʝʮ ʜʝʢʘʙʨʷï 

ʩʝʨʝʜʠʥʘ ʷʥʚʘʨʷ) ʥʘ ʢʘʬʝʜʨʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʦ ʩʣʫʰʘʪʝʣʷʭ. ʀʤʝʶ-

ʱʠʝʩʷ ʢʦʥʪʘʢʪʥʳʝ ʩʚʝʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠ-

ʢʦʚ ʦ ʤʝʨʦʧʨʠʷʪʠʷʭ ʢʘʬʝʜʨʳ, ʘ ʪʘʢʞʝ ʦ ʩʨʦʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʧʨʠʝʤʥʦʡ ʢʘʤʧʘʥʠʠ. 
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ʐʢʦʣʘ-ʩʪʫʜʠʷ ʥʘʯʘʣʘ ʩʚʦʶ ʨʘʙʦʪʫ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

2015ï2016 ʫʯʝʙʥʦʤ ʛʦʜʫ. ɻʨʫʧʧʘ ʩʣʫʰʘʪʝʣʝʡ ʩʦʩʪʘʚʠʣʘ 16 ʯʝʣʦʚʝʢ. ʆʥʠ ʟʥʘʢʦʤʠʣʠʩʴ ʩ ʥʘʧʨʘʚʣʝ-

ʥʠʷʤʠ ʧʦʜʛʦʪʦʚʢʠ ʬʘʢʫʣʴʪʝʪʘ, ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʛʦʪʦʚʠʣʠʩʴ ʢ 

ʩʜʘʯʝ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ɼʝʚʷʪʴ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʝ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 

ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ. ɺ XVIII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʨʦʚʦʜʠʤʦʡ ʚ ʅɺɻʋ, ʜʚʘ ʜʦʢʣʘʜʘ ʧʦ ʪʝʤʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʨʝ-

ʰʝʥʠʷʤʠ ʟʘʜʘʯ ɽɻʕ ʠ ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʝ, ʟʘʩʣʫʞʠʣʠ ʧʨʠʟʦ-

ʚʳʝ ʤʝʩʪʘ. ʆʢʦʣʦ 87% ʩʣʫʰʘʪʝʣʝʡ ʰʢʦʣʳ-ʩʪʫʜʠʠ ʫʩʧʝʰʥʦ ʩʜʘʣʠ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ (ʩʨʝʜʥʠʡ 

ʙʘʣʣ 81) ʠ ʧʦʩʪʫʧʠʣʠ ʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʢʘʬʝʜʨʳ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʘ ʙʶʜʞʝʪʥʦʡ ʦʩʥʦʚʝ.  

ʇʦ ʠʪʦʛʘʤ ʧʝʨʚʦʛʦ ʩʝʤʝʩʪʨʘ 2016ï2017 ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʪʫ-

ʜʝʥʪʳ, ʧʨʦʰʝʜʰʠʝ ʰʢʦʣʫ-ʩʪʫʜʠʶ, ʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʪʘ-

ʙʠʣʴʥʦ ʚʳʩʦʢʫʶ ʫʩʧʝʚʘʝʤʦʩʪʴ ʢʘʢ ʚ ʭʦʜʝ ʪʝʢʫʱʝʛʦ, ʪʘʢ ʠ ʚ ʭʦʜʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʩʨʝʜ-

ʥʠʡ ʙʘʣʣ ʟʘ ʵʢʟʘʤʝʥʳ ʠ ʟʘʯʝʪʳ ʩ ʦʮʝʥʢʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 4,7), ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢ ʤʝ-

ʞʜʫʥʘʨʦʜʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʦʣʠʤʧʠʘʜʝ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʅɺɻʋ. 
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ɸ.ɺ. ɸʙʨʘʤʦʚ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈ.ɸ. ɻʠʜʘʷʪʣʠ 

ʤʘʛʠʩʪʨʘʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʆʉʅʆɺ ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʄʓʐʃɽʅʀʗ 

ʋʏɸʑʀʍʉʗ ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ 

ɸʥʥʦʪʘʮʠʷ. ʆʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʥʮʠʧʦʚ ʚ ʦʙʫʯʝʥʠʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʤʘʪʝʤʘʪʠʢʝ ʷʚʣʷʝʪʩʷ 

ʧʨʠʥʮʠʧ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʯʝʪʘʥʠʷ ʦʙʫʯʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ ʠ ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʰʢʦʣʴʥʳʝ ʧʨʝʜʤʝʪʳ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʠʤʝʶʪ ʟʥʘʯʠ-

ʪʝʣʴʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʥʝʢʦʪʦʨʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʥʝʜʦʦʮʝʥʠʚʘʶʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʥʘʯʘʣʴʥʦʛʦ ʢʫʨʩʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʦʰʠʙʦʯʥʦ ʧʦʣʘʛʘʷ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʙʣʝʤ ʦʙʫʯʝʥʠʷ 

ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʫʨʦʢʘʭ ʯʪʝʥʠʷ, ʠʩʪʦʨʠʠ, ʤʫʟʳʢʠ, ʠʩʢʫʩʩʪʚʘ ʠ ʜʨ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʘʚʪʦ-

ʨʳ ʦʩʥʦʚʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʝʙʥʠʢʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ 

ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʚʳʜʝʣʷʶʪ, ʯʪʦ ʧʨʠ ʠʭ ʩʦʩʪʘʚʣʝʥʠʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

http://elibrary.ru/author_items.asp?refid=403958181&fam=%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0&init=%D0%9B+%D0%93
http://elibrary.ru/author_items.asp?refid=403958181&fam=%D0%A5%D1%83%D0%B4%D0%B6%D0%B8%D0%BD%D0%B0&init=%D0%9C+%D0%92
http://elibrary.ru/contents.asp?titleid=32443
http://elibrary.ru/author_items.asp?refid=349962388&fam=%D0%A5%D0%B0%D0%B9%D1%80%D0%B6%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0&init=%D0%9E+%D0%9D
http://elibrary.ru/author_items.asp?refid=349962388&fam=%D0%A5%D1%83%D0%B4%D0%B6%D0%B8%D0%BD%D0%B0&init=%D0%9C+%D0%92
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ʦʙʨʘʟʦʚʘʥʠʷ. ʉʨʝʜʠ ʵʪʠʭ ʧʨʦʙʣʝʤ, ʢʦʥʝʯʥʦ ʞʝ, ʝʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ 

ʦʩʥʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʥʦʤʠʢʘ; ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ; ʤʘʪʝʤʘʪʠʢʘ; ʟʘʜʘʯʘ. 

 

ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʰʣʠ ʚʦ ʚʩʝʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ ʚ ʥʘʰʝʤ ʦʙ-

ʱʝʩʪʚʝ, ʥʘʯʘʣʴʥʳʡ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʘʢ ʩʦʜʝʨʞʘʥʠʷ, ʪʘʢ ʠ ʟʥʘ-

ʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʇʦʣʫʯʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʦʤʦʛʘʝʪ ʨʘʩʰʠʨʠʪʴ ʢʨʫʛʦʟʦʨ, ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʥʨʘʚʩʪ-

ʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ, ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ ʦʪʥʦʰʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʞʠʟʥʠ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʜʣʷ ʩʨʝʜʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ʩ ʧʝʨʚʦʛʦ ʧʦ ʦʜʠʥʥʘʜʮʘʪʳʡ ʢʣʘʩʩ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠ-

ʢʠ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʤ ʵʢʦʥʦʤʠʢʠ ʚ ʩʨʝʜʥʠʭ ʠ 

ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ʰʢʦʣʳ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚ ʥʘʯʘʣʴʥʦʡ 

ʰʢʦʣʝ. 

ʅʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʃ.ɺ. ɿʘʥʢʦʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʚʝʜʝʥʠʝ ʧʨʝʜʤʝʪʘ çʕʢʦ-

ʥʦʤʠʢʘè ʚ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʦʙʫʯʝʥʠʷ [6]. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʤʣʘʜʰʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ, ʧʦʤʦʛʘʝʪ ʣʫʯʰʝ ʧʦ-

ʥʷʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʫʜʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʪʦʨʛʦʚʣʝ ʠ ʪ.ʜ. 

ʉʠʥʪʝʟ ʠʟʫʯʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʦʛʠʢʦʡ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ʕʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʫʯʘʱʠʤʠʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, 

ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʩʪʠʤʫʣʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ ʢʘʢ ʵʢʦʥʦʤʠʢʠ, ʪʘʢ ʠ ʤʘʪʝʤʘʪʠʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʠʥʪʝʟ ʥʘʯʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʦʨʠʝʥʪʠʨʫʝʪ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʬʠʥʘʥʩʦʚʦ ʛʨʘʤʦʪʥʦʝ ʧʦʚʝ-

ʜʝʥʠʝ ʚ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʫʩʪʦʡʯʠʚʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʜʝʥʝʞʥʳʝ ʥʘʚʳʢʠ. ʅʝ 

ʩʣʫʯʘʡʥʦ, ʯʪʦ ʚ ʫʯʝʙʥʠʢʘʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ çʐʢʦʣʘ ʈʦʩʩʠʠè (ʄ.ʀ. ʄʦʨʦ ʠ ʜʨ.) ʧʦʯʪʠ ʚ ʢʘʞʜʦʤ 

ʧʫʥʢʪʝ ʩʦʜʝʨʞʘʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

ʆʛʨʦʤʥʘʷ ʨʦʣʴ ʚ ʧʦʣʫʯʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʨʠʥʘʜʣʝʞʠʪ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ, 

ʛʜʝ ʤʳ ʛʦʚʦʨʠʤ ʦ ʜʦʭʦʜʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ ʠ ʚʦʟʥʘʛʨʘʞʜʝʥʠʠ ʟʘ ʩʯʝʪ ʪʦʚʘʨʦʚ, 

ʵʢʦʥʦʤʠʠ ʤʘʪʝʨʠʘʣʦʚ (ʪʦʧʣʠʚʦ, ʩʳʨʴʝ) ʠ ʪ.ʜ. 

ʇʨʠʚʝʜʝʤ ʪʝʢʩʪʳ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʟʘʜʘʯ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʫʯʝʙʥʠʢʘʤʠ ʜʣʷ IV ʢʣʘʩʩʘ (çʐʢʦʣʘ 

ʈʦʩʩʠʠè, ʄ. ʄʦʨʦ ʠ ʜʨ.). 

ɿʘʜʘʯʘ 1. ʀʟ 1 ʢʛ ʤʘʢʫʣʘʪʫʨʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 25 ʰʢʦʣʴʥʳʭ ʪʝʪʨʘʜʝʡ. ʉʢʦʣʴʢʦ ʪʝʪʨʘʜʝʡ ʤʦʛʫʪ 

ʙʳʪʴ ʩʜʝʣʘʥʳ ʠʟ 1 ʮ ʤʘʢʫʣʘʪʫʨʳ? ʀʟ 1 ʪʦʥʥʳ ʤʘʢʫʣʘʪʫʨʳ? 

ɿʘʜʘʯʘ 2. ʇʨʠ ʵʢʦʥʦʤʥʦʤ ʨʘʩʢʨʦʝ ʩʙʝʨʝʛʣʠ ʥʘ ʢʘʞʜʦʝ ʧʘʣʴʪʦ ʧʦ 12 ʩʤ ʪʢʘʥʠ, ʘ ʥʘ ʢʘʞʜʦʤ ʢʦʩ-

ʪʶʤʝ ʧʦ 13 ʩʤ ʪʢʘʥʠ. ʉʢʦʣʴʢʦ ʩʵʢʦʥʦʤʷʪ ʪʢʘʥʠ ʧʨʠ ʨʘʩʢʨʦʝ 96 ʧʘʣʴʪʦ ʠ 96 ʢʦʩʪʶʤʦʚ. ʉʢʦʣʴʢʦ 

ʜʝʪʩʢʠʭ ʧʘʣʴʪʦ ʤʦʞʥʦ ʩʰʠʪʴ ʠʟ ʩʵʢʦʥʦʤʣʝʥʥʦʡ ʪʢʘʥʠ, ʝʩʣʠ ʥʘ ʦʜʥʦ ʧʘʣʴʪʦ ʠʜʝʪ 2 ʤ ʪʢʘʥʠ? 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʧʨʠʤʝʨʦʚ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪ 

ʟʘʜʘʯ, ʦʧʠʩʘʥʥʳʭ ʚ ʩʠʪʫʘʮʠʷʭ, ʯʘʩʪʦ ʦʩʪʘʶʪʩʷ ʚʥʝ ʦʙʩʫʞʜʝʥʠʷ. ʏʪʦʙʳ ʫʩʠʣʠʪʴ ʝʛʦ, ʥʝʦʙʭʦʜʠʤʘ 

ʜʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʧʦʩʣʝ ʝʝ ʨʝʰʝʥʠʷ. ɺʦ ʚʨʝʤʷ ʵʪʦʡ ʨʘʙʦʪʳ, ʢ ʧʨʠʤʝʨʫ, ʧʨʦʚʝʜʝʤ ʨʘʟʛʦʚʦʨ ʦ ʙʝ-

ʨʝʞʣʠʚʦʩʪʠ ʠ ʵʢʦʥʦʤʠʠ; ʟʥʘʯʠʤʳʤ ʜʣʷ ʨʝʰʝʥʠʷ ʧʝʨʚʦʡ ʟʘʜʘʯʠ ʙʳʣ ʙʳ ʨʘʟʛʦʚʦʨ ʦ ʧʦʣʴʟʝ ʩʙʦʨʘ 

ʤʘʢʫʣʘʪʫʨʳ ʠ ʤʝʪʘʣʣʦʣʦʤʘ, ʦ ʙʝʨʝʞʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʣʝʩʫ. ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʠʢʦʚ ʧʦ ʤʘ-

ʪʝʤʘʪʠʢʝ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʠ ʚʢʣʶʯʝʥʥʳʭ ʚ ʥʠʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʟʘʜʘʯ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʦʜʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ. ʂ ʥʠʤ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʠ 

ʟʘʜʘʯʠ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: çɼʣʷ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʢʫʧʠʣʠ 6 ʢʦʨʦʙʦʢ ʘʧʝʣʴʩʠʥʦʚ ʧʦ 10 ʢʛ. ʉʢʦʣʴʢʦ ʢʠ-

ʣʦʛʨʘʤʤʦʚ ʘʧʝʣʴʩʠʥʦʚ ʧʨʠʚʝʟʣʠ ʚ ʜʝʪʩʢʠʡ ʩʘʜ?è. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʵʪʠʭ ʟʘʜʘʯ ʯʘʩʪʦ ʦʩʪʘʝʪʩʷ ʙʝʟ ʚʥʠʤʘʥʠʷ, ʨʘʙʦʪʘ ʥʘʜ ʥʠʤʠ ʦʛʨʘʥʠʯʝ-

ʥʘ ʦʩʦʟʥʘʥʥʳʤ ʚʳʙʦʨʦʤ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʪʦʯʥʦʩʪʴʶ ʚʳʧʦʣʥʷʝʤʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ɺ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʫʨʦʢʫ, ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ çʫʚʠʜʝʪʴè ʵʪʠ ʟʘʜʘʯʠ, ʟʥʘʪʴ ʠʭ ʩʶʞʝʪ, ʯʪʦʙʳ ʧʨʦ-

ʚʝʩʪʠ ʢʦʨʦʪʢʠʝ ʙʝʩʝʜʳ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ. 

ɹ.ɸ. ʈʘʡʟʙʝʨʛ ʩʯʠʪʘʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦ ʦʙʫʯʘʪʴ ʜʝʪʝʡ ʦʩʥʦʚʘʤ ʵʢʦʥʦʤʠʢʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ 

ʯʝʨʝʟ ʩʝʤʠʥʘʨʳ, ʠʛʨʳ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. ʄʘʪʝʤʘʪʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʠʤ ʧʦʜʩʧʦʨʴʝʤ ʚ ʵʪʦʤ ʥʦ-

ʚʦʤ ʜʝʣʝ. ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʟʘʜʘʯʠ ʢʥʠʛ ʠ ʫʯʝʙʥʠʢʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʰʢʦʣ ʜʘʚ-

ʥʦ ʥʘʯʘʣʠ ʜʚʠʛʘʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʵʢʦʥʦʤʠʢʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʯʝʥʴ ʬʦʨʤʘʣʴʥʦ, ʧʫʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʟʘʧʦʣʥʝʥʠʷ ʩʦʟʜʘʥʥʳʭ ʟʘʜʘʯ ʩʣʦʚʘʤʠ ʘʨʩʝʥʘʣʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ [3]. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʯʝʚʠʜʥʘ. ɼʝʪʠ ʙʫʢʚʘʣʴʥʦ ʥʘ 

ʢʘʞʜʦʤ ʰʘʛʫ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʪʘʢʠʤʠ ʩʣʦʚʘʤʠ ʢʘʢ ʢʨʝʜʠʪ, ʙʘʨʪʝʨ, ʘʨʝʥʜʘ, ʙʠʟʥʝʩ ʠ ʪ.ʜ. ʇʨʝʜʩʪʘʚʠʪʴ 

ʫʯʘʱʠʤʩʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʯʘʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʣʦʛʠʡ ʤʦʞʥʦ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʝʙʥʳʝ ʟʘʜʘʥʠʷ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ï 

ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʨʫʜʦʝʤʢʠʭ ʠ ʜʦʚʦʣʴʥʦ ʩʢʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ [5]. 

ʌʦʨʤʠʨʦʚʘʥʠʶ ʦʩʥʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʨʚʴʶ ʩ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʩʦʜʝʨʞʘʥʠʝ, ʦʙʩʫʞʜʝʥʠʝ ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ, ʢʘʢ çʧʦʯʝʤʫ, ʢʘʢ ʠ ʢʦʛʜʘ ʜʝʥʴʛʠ ʧʦʷʚʠ-

ʣʠʩʴ, ʢʘʢʠʝ ʦʥʠ ʙʳʣʠ?è 

ʈʘʙʦʪʘʷ ʥʘʜ ʧʨʦʙʣʝʤʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʨʘʩʪʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʫʨʦʚʥʷ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʝʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ ʜʦʣʞʥʘ ʦʙʨʘʙʘ-

ʪʳʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ, ʘ ʥʝ 

ʧʨʦʩʪʦ ʚʦʩʧʨʠʷʪʠʝ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʮʝʥ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʨʫʙʣʝʚʳʭ ʜʝ-

ʥʝʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝ ʪʦʣʴʢʦ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʥʦ ʠ ʥʘ ʫʨʦʚʥʝ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʤʠ 

ʫʧʨʘʚʣʷʝʪ ʯʝʣʦʚʝʢ, ʩʝʤʴʷ, ʜʦʭʦʜʥʦʩʪʴ ʩʪʘʣʘ ʠʟʤʝʨʷʪʴʩʷ ʙʦʣʝʝ ʤʥʦʛʦʟʥʘʯʥʳʤʠ ʯʠʩʣʘʤʠ, ʥʝʜʦʩʪʫʧ-

ʥʳʤʠ ʧʦʥʠʤʘʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ, ʪʦʣʴʢʦ ʧʝʨʝʩʪʫʧʠʚʰʠʭ ʧʦʨʦʛ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ [3]. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʟʘʜʘʯʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʭʘʨʘʢʪʝʨʥʫʶ ʩʠʪʫʘʮʠʶ ʨʘʟʤʝʥʘ 

ʜʝʥʝʛ: 

ɿʘʜʘʯʘ 1. ɺ ʥʝʢʦʪʦʨʦʤ ʮʘʨʩʪʚʝ, ʚ ʥʝʢʦʪʦʨʦʤ ʛʦʩʫʜʘʨʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʥʝʪʳ ʚ ʦʜʠʥ ʠ ʪʨʠ 

ʨʫʙʣʷ. ʀʚʘʥʫ ʥʫʞʥʦ ʢʫʧʠʪʴ ʠʛʨʫʰʢʫ ʮʝʥʦʶ ʚ ʜʝʩʷʪʴ ʨʫʙʣʝʡ. ʅʦ ʫ ʥʝʛʦ ʝʩʪʴ ʪʦʣʴʢʦ ʤʦʥʝʪʳ ʚ ʪʨʠ 

ʨʫʙʣʷ, ʘ ʫ ʧʨʦʜʘʚʮʘ ʝʩʪʴ ʤʦʥʝʪʳ ʧʦ ʦʜʥʦʤʫ ʨʫʙʣʶ. ʂʘʢ ʦʧʣʘʪʠʪʴ ʧʦʢʫʧʢʫ? ʆʙʣʝʛʯʠʪ ʣʠ ʧʣʘʪʝʞ, 

ʝʩʣʠ ʧʨʦʜʘʚʝʮ ʦʙʤʝʥʷʝʪ ʀʚʘʥʫ ʦʜʥʫ ʤʦʥʝʪʫ ʚ ʪʨʠ ʨʫʙʣʷ ʪʨʝʤʷ ʤʦʥʝʪʘʤʠ ʧʦ ʨʫʙʣʶ? 

ɿʘʜʘʯʘ 2. ʄʘʰʘ ʝʜʝʪ ʚ ʰʢʦʣʫ ʥʘ ʘʚʪʦʙʫʩʝ, ʵʪʦ ʟʘʥʠʤʘʝʪ ʚʨʝʤʷ ʥʘ 10 ʤʠʥʫʪ ʤʝʥʴʰʝ, ʯʝʤ ʧʝʰ-

ʢʦʤ. ʇʨʦʝʟʜ ʚ ʘʚʪʦʙʫʩʝ ʩʪʦʠʪ 5 ʨʫʙʣʝʡ. ɺʦ ʯʪʦ ʦʙʭʦʜʠʪʩʷ ʄʘʰʝ ʤʠʥʫʪʘ ʚʳʠʛʨʘʥʥʦʛʦ ʚʨʝʤʝʥʠ? ɸ 

ʯʪʦ ʦʥʘ ʪʝʨʷʝʪ, ʝʩʣʠ ʥʘ ʵʪʦʡ ʥʝʜʝʣʝ ʝʭʘʪʴ ʚ ʰʢʦʣʫ ʥʘ ʘʚʪʦʙʫʩʝ? 

ʂʦʛʜʘ ʨʘʙʦʪʘ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘʜ ʩʣʦʚʘʨʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʥʦ ʠ ʥʘʜ ʟʘʜʘʯʘʤʠ, ʚ ʢʦʪʦ-

ʨʳʭ ʚʳʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʫʩʚʦʝʥʥʳʤʠ ʪʝʨʤʠʥʘʤʠ, ʪʦ ʭʘʨʘʢʪʝʨ ʟʘʜʘʥʠʡ ʤʝʥʷʝʪʩʷ.  

ʌʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘ-

ʜʘʯʠ, ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʰʢʦʣʴʥʠʢʠ ʦʙʫʯʘʶʪʩʷ ʦʩʥʦʚʥʳʤ ʨʘʩʯʝʪʘʤ ʠ ʦʮʝʥʠʚʘʪʴ ʚʳʛʦʜʳ ʦʪ 

ʧʨʠʦʙʨʝʪʝʥʠʷ (ʩʜʝʣʢʠ), ʥʦ ʠ ʟʘʜʘʯʠ, ʨʘʙʦʪʘʷ ʥʘʜ ʢʦʪʦʨʳʤʠ ʫʯʘʱʠʝʩʷ ʫʙʝʞʜʘʶʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʵʢʦʥʦʤʠʠ ʜʝʥʝʛ ʩʝʤʝʡʥʦʛʦ ʙʶʜʞʝʪʘ, ʙʶʜʞʝʪʘ ʰʢʦʣʳ ʠ ʪ.ʜ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʧʨʠʚʝʜʝʤ ʩʣʝ-

ʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ɿʘʜʘʯʘ 1. ɺʭʦʜʥʘʷ ʜʚʝʨʴ ʙʣʦʢʘ ʠʟ-ʟʘ ʜʝʪʩʢʠʭ ʰʘʣʦʩʪʝʡ ʚ ʥʝʛʦʜʥʦʩʪʴ. ʈʦʜʠʪʝʣʷʤ ʵʪʠʭ ʜʝʪʝʡ 

ʧʨʠʰʣʦʩʴ ʢʫʧʠʪʴ ʥʦʚʫʶ ʜʚʝʨʴ, ʟʘ ʢʦʪʦʨʫʶ ʦʥʠ ʟʘʧʣʘʪʠʣʠ 8000 ʨʫʙʣʝʡ, ʘ ʜʣʷ ʝʛʦ ʫʩʪʘʥʦʚʢʠ ï ʝʱʝ 

1000 ʨ. ʉʢʦʣʴʢʦ ʜʝʥʝʛ ʟʘʧʣʘʪʠʣʠ ʨʦʜʠʪʝʣʠ? 

ɿʘʜʘʯʘ 2. ʅʘ ʰʢʦʣʴʥʦʡ ʘʣʣʝʝ ʙʳʣʦ ʧʦʩʘʞʝʥʦ 70 ʜʝʨʝʚʴʝʚ, ʥʦ ʚʩʢʦʨʝ 10 ʜʝʨʝʚʴʝʚ ʙʳʣʠ ʩʣʦʤʘ-

ʥʳ. ʉʢʦʣʴʢʦ ʜʝʨʝʚʴʝʚ ʦʩʪʘʣʦʩʴ ʚ ʧʝʨʝʫʣʢʝ? ʈʘʩʩʯʠʪʘʡʪʝ ʫʙʳʪʦʢ ʰʢʦʣʳ, ʝʩʣʠ ʟʘ ʧʦʢʫʧʢʫ ʢʘʞʜʦʛʦ 

ʜʝʨʝʚʘ ʙʳʣʦ ʦʧʣʘʯʝʥʦ 180 ʨ, ʘ ʟʘ ʝʛʦ ʧʦʩʘʜʢʫ ï 40 ʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝ ʟʘʜʘʯ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʚ ʥʘ-

ʯʘʣʴʥʦʡ ʰʢʦʣʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʥʦʩʠʪ ʧʨʘʢ-

ʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. ɾʠʟʥʝʥʥʳʡ ʦʧʳʪ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʵʣʝʤʝʥ-

ʪʘʨʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ ʟʘʢʦʥʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʛʦ ʥʝʣʴʟʷ ʦʙʦʩʦʙʠʪʴ ʚ ʢʘʢʦʡ-ʪʦ 

ʩʧʝʮʠʘʣʴʥʳʡ ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʳʤ ʠ ʥʝʧʨʝʨʳʚʥʳʤ, ʘ ʨʝ-

ʟʫʣʴʪʘʪʳ ʦʪʩʨʦʯʝʥʳ ʚʦ ʚʨʝʤʝʥʠ. ɺʢʣʶʯʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ ʠ ʪʝʢʩʪʦʚʳʭ ʟʘ-

ʜʘʯ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʥʝʢʦʪʦʨʳʤʠ ʢʣʶ-

ʯʝʚʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʥʷʪʠʷʤʠ ʠ ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʥʘ ʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ. 
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ɸ.ʅ. ɹʦʥʜʘʨʝʥʢʦ 

ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʧʝʜʘʛʦʛʠʢʠ 

ʛ. ʉʫʨʛʫʪ, ʉʫʨʛʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʉʆɺʈɽʄɽʅʅʓɽ ʇʆɼʍʆɼʓ ʂ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ 

ɸɼɸʇʊɸʎʀʀ ʄʆʃʆɼʆɻʆ ʇɽɼɸɻʆɻɸ 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʬʦʨʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʘʜʘʧʪʘʮʠʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʘʧʪʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ; ʫʧʨʘʚʣʝʥʠʝ.  

 

ɸʜʘʧʪʘʮʠʷ ʤʦʣʦʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ï ʚʘʞʥʳʡ ʚʦʧʨʦʩ ʜʣʷ ʣʶʙʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʦʛʦ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʯʝʨʘʰʥʠʡ ʩʪʫʜʝʥʪ ʩʪʘʣ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʈʘʙʦʪʘ ʧʦ ʘʜʘʧʪʘʮʠʠ, ʟʘʢʨʝʧʣʝʥʠʶ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, 

ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʪʨʘʜʠʮʠʦʥʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʠʩʪʝʤʫ ʧʦʦʱ-

ʨʝʥʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʚʫʟʦʚ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʚ ʰʢʦʣʝ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʠʭ ʚʫʟʦʚ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʨʝʜʦʡ (ʰʢʦʣʦʡ), ʚʥʝʜʨʝʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʛʨʘʤʤ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʦʧʫʣʷʨʥʦʩʪʠ ʫʯʠʪʝʣʴʩʢʦʡ ʧʨʦʬʝʩ-

ʩʠʠ. 

ʆʙʟʦʨ ʦʧʳʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʴʷ ʥʘʯʥʝʤ ʩ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʘʢʪʠʚʥʦ ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʩʝʙʷ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʧʦ ʨʝʰʝʥʠʶ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦʙʣʝʤʳ. ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʧʨʦʚʦʜʠʪʩʷ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʡ ʢʦʥʢʫʨʩ 

çʋʯʠʪʝʣʴ, ʢʦʪʦʨʦʛʦ ʞʜʫʪè ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʦʣʣʝʜʞʝʡ ʠ ʫʯʠʣʠʱ. ʈʝʛʫʣʷʨʥʦ ʧʨʦ-

ʚʦʜʷʪʩʷ ɼʥʠ ʢʘʨʴʝʨʳ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʜʣʷ ʩʪʫ-

ʜʝʥʪʦʚ ʚʳʧʫʩʢʥʳʭ ʢʫʨʩʦʚ ʧʨʦʚʦʜʷʪʩʷ ʩʝʤʠʥʘʨʳ, ʪʨʝʥʠʥʛʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʣʝʛʯʝʥʠʝ ʪʨʫʜʦʫʩʪ-

ʨʦʡʩʪʚʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʮʝʣʝʧʦʣʘʛʘʥʠʝ, ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʧʨʘʚʦʚʳʤ ʚʦʧʨʦʩʘʤ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ 

ʠ ʚʩʪʨʝʯʠ ʩ ʚʳʧʫʩʢʥʠʢʘʤʠ. 

ɺ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʩʦʟʜʘʥʘ ʢʦʤʠʩʩʠʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʳʧʫʩʢʥʠʢʦʚ ʬʠʣʠʘʣʦʚ ʚʝʜʫʱʠʭ ʫʯ-

ʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʌɻɸʆʋ ɺʇʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴ-

ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ʠ ʂɻɸ ʇʆʋ çʉʧʘʩʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞè) ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʫʥʠ-

ʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʘʷ.  

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʣʤʳʢʠʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʣʫʙ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ çʇʦʩʪʠʞʝʥʠʝè. ɽʛʦ ʫʯʘʩʪ-

ʥʠʢʠ ï ʤʦʣʦʜʳʝ ʧʝʜʘʛʦʛʠ (ʫʯʠʪʝʣʷ ʠ ʚʦʩʧʠʪʘʪʝʣʠ) ʨʝʩʧʫʙʣʠʢʠ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʩʪʘʞ ʢʦʪʦʨʳʭ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 3 ʣʝʪ. ɺ ʩʦʩʪʘʚ ʢʣʫʙʘ ʚʭʦʜʷʪ 14 ʪʚʦʨʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦ-

ʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ. 

ɺ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʌɻɹʆʆ ɺʇʆ çʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʃ.ʅ. ʊʦʣʩʪʦʛʦè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʞʠʨʦʚʢʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ. ɺ ʨʘʤʢʘʭ ʩʪʘʞʠʨʦʚʦʢ ʚʝʜʝʪʩʷ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʷʭ ʦʙʣʘʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʘ, ʟʘʢʨʝʧʣʝʥʠʠ ʟʘ ʩʪʘʞʝʨʘʤʠ ʥʘʩʪʘʚʥʠʢʦʚ, ʘʥʘʣʠʟ ʩʪʘʞʝʨʩʢʠʭ 

ʣʠʩʪʦʚ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʘʥʢʝʪ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ɺ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʙʘʟʝ ɻɸʆʋ ɼʇʆ çʃʝʥʠʥʛʨʘʜʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʠʥʩʪʠʪʫʪ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷè ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʫʝʪ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ɸʢʘʜʝʤʠʷ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʛʦ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ. ɺ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʢʘʜʝʤʠʠ ʨʘʟʨʘʙʦʪʘʥʦ ʇʦʣʦʞʝʥʠʝ ʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ 

ʟʚʘʥʠʠ çʇʝʜʘʛʦʛ-ʥʘʩʪʘʚʥʠʢè, çʇʝʜʘʛʦʛ-ʠʩʩʣʝʜʦʚʘʪʝʣʴè; ʦʙʥʦʚʣʷʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʤʦʣʦʜʳʭ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ; ʦʨʛʘʥʠʟʫʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʧʝʜʘʛʦʛʦʚ ʠ 

ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ ʥʘ ʫʨʦʚʥʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʪʩʷ ʢʦʥʢʫʨʩ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠ-
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ʩʪʦʚ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦ ʧʦʜʜʝʨʞʢʝ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʚʣʝʯʝʥʠʶ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ. 

ɺ ʨʝʛʠʦʥʘʭ ʥʘʯʠʥʘʝʪ ʚʥʝʜʨʷʪʴʩʷ ʩʠʩʪʝʤʘ ʧʦʦʱʨʝʥʠʷ ʧʝʜʘʛʦʛʦʚ-ʥʘʩʪʘʚʥʠʢʦʚ. ɺ ʃʠʧʝʮʢʦʡ ʦʙ-

ʣʘʩʪʠ, ʨʝʩʧʫʙʣʠʢʘʭ ɼʘʛʝʩʪʘʥ, ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ, ʠ ʀʥʛʫʰʝʪʠʷ ʨʘʙʦʪʘ ʧʝʜʘʛʦʛʦʚ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʪʘʚ-

ʥʠʢʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʣʘʯʠʚʘʝʪʩʷ. 

ɺ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʧʨʠʚʣʝʢʘʶʪʩʷ ʥʘ ʨʘʙʦʪʫ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʪʘʚʥʠʢʦʚ ʧʝʜʘʛʦʛʠ-

ʧʝʥʩʠʦʥʝʨʳ. 

ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʦʬʝʩʩʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦ-

ʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʘʙʦʪʝ ʫʯʠʪʝʣʷ. ɺ ʨʘʤʢʘʭ ʢʦʥʢʫʨʩʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʧʨʦʠʩ-

ʭʦʜʠʪ ʘʥʘʣʠʟ ʩʣʦʞʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʠ ʠʟʫʯʝʥʠʝ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 2012 ʛʦʜʫ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʰʣʘ ʣʝʪʥʷʷ ʪʝʤʘʪʠʯʝʩʢʘʷ ʣʘʛʝʨʥʘʷ 

ʩʤʝʥʘ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʠʪʝʣʝʡ. ɺ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʤʢʘʭ ʝʞʝʛʦʜʥʦʛʦ ʬʝʩʪʠʚʘʣʷ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʚʚʝʜʝʥʘ ʥʦʤʠʥʘʮʠʷ çʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʜʫʵʪè (ʤʦʣʦʜʦʡ ʧʝʜʘʛʦʛ ʠ ʫʯʠʪʝʣʴ ï ʥʘ-

ʩʪʘʚʥʠʢ). 

ɺ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʌʦʨʫʤ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʧʫʣʷʨʠʟʘ-

ʮʠʶ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʦʬʝʩʩʠʠ.  

ɺʦ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟʜʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ çʊʝʭʥʦʣʦʛʠʷ ʫʩʧʝʰʥʦʡ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʤʦʣʦʜʦʛʦ ʫʯʠʪʝʣʷè, ʤʦʥʦʛʨʘʬʠʷ çʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

ʫʩʧʝʰʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʤʦʣʦʜʦʛʦ ʫʯʠʪʝʣʷè. 

ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠʟʜʘʥ ʨʷʜ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʘʜʘʧʪʘʮʠʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʰʢʦʣʝ (ʩʙʦʨʥʠʢ çʅʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʰʢʦʣʳè, ʤʦʥʦʛʨʘʬʠʷ çʆʨʠʝʥʪʠʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʳè 

ʠ ʪ.ʜ.). 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʘʜʘʧʪʘʮʠʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ 

ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʟʘʥʠʤʘʝʪ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʦʧʝʨʘʮʠʠ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʫʪʝʤ ʩʦʜʝʡʩʪʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʤʦʣʦʜʳʭ ʫʯʠʪʝ-

ʣʝʡ, ʦʙʤʝʥʘ ʦʧʳʪʦʤ, ʫʯʘʩʪʠʷ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʢʦʥʢʫʨʩʘʭ, ʢʦʥʬʝʨʝʥʮʠʷʭ, ʬʦʨʫʤʘʭ ʚ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. 

ɺ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʬʦʨʤʳ ʨʘʙʦʪʳ ʢʘʢ çʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʤʘʩʪʝʨ-

ʩʢʘʷè ʜʣʷ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ ʚ ʨʘʤʢʘʭ ʣʝʪʥʝʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʣʘʛʝʨʷ ʜʣʷ ʯʣʝʥʦʚ ʦʙʣʘʩʪʥʦʛʦ ʢʣʫʙʘ 

çʋʯʠʪʝʣʴ ʛʦʜʘè, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʜʝʩʘʥʪʳ çʇʦʙʝʜʠʪʝʣʠ ʢʦʥʢʫʨʩʘ ï ʧʝʜʘʛʦʛʘʤ ʦʙʣʘʩʪʠè, ʜʠʩʢʫʩʩʠ-

ʦʥʥʳʝ ʧʣʦʱʘʜʢʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʜʭʦʜʳ ʢ ʧʦʥʷʪʠʷʤ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷè ʠ çʫʧʨʘʚʣʝʥʠʝè, ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʘʢ ʧʣʘʥʠʨʫʝ-

ʤʳʡ ʠ ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʧʦ ʚʢʣʶʯʝʥʠʶ ʤʦʣʦʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʫʶ ʩʨʝʜʫ. ɺʦʧʨʦʩ ʚ ʪʦʤ, ʯʪʦ ʢʦʥʢʨʝʪʥʦ ʥʫʞʥʦ ʜʝʣʘʪʴ ʨʫʢʦʚʦʜʠʪʝʣʶ ʠ ʚ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ, ʯʪʦʙʳ ʚʢʣʶʯʝʥʠʝ ʥʘʯʠʥʘʶʱʝʛʦ ʧʝʜʘʛʦʛʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʩʨʝʜʫ ʦʙʝʩʧʝʯʠʣʦ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʤʦʣʦʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. ʆʙʨʘʪʠʤʩʷ ʢ ʦʧʳʪʫ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʧʦ ʨʘʙʦʪʝ ʩ ʤʦʣʦʜʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʫʙʲʝʢʪʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʘʣʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦ-

ʛʦʚ ʥʘ ʙʘʟʝ ʠʥʩʪʠʪʫʪʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʚʦʜʷʪʩʷ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʦʣʦʜʳʭ ʫʯʠʪʝʣʝʡ ʚ ʬʦʨʤʝ ʩʪʘʞʠʨʦʚʦʢ. 

ɿʘʯʘʩʪʫʶ ʦʥʠ ʧʨʦʭʦʜʷʪ ʚ ʨʘʤʢʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʥʢʫʨʩʦʚ, ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ, ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʬʦʨʫʤʦʚ. 

ʈʘʙʦʪʘ ʧʦ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʧʨʦʮʝʩʩʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

ï ʧʨʦʛʨʘʤʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ, ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʨʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʩʦʜʝʡʩʪʚʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ; 

ï ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʩʙʦʨʥʠʢʠ, ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʦʢʘ-

ʟʘʥʠʷ ʧʦʤʦʱʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ; 

ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʝʤʠʥʘʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʘʜʘʧʪʘʮʠʶ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ, ʧʨʦʚʝʜʝʥ-

ʥʳʭ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ; 

ï ʦʙʲʝʜʠʥʝʥʠʷ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ (ʘʩʩʦʮʠʘʮʠʠ, ʩʦʚʝʪʳ ʠ ʧʨ.). 
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ʀʟ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʤʝʪʦʜʠ-

ʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʘʜʘʧʪʘʮʠʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʷʚʣʷʶʪʩʷ ʨʘʟ-

ʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʩʙʦʨʥʠʢʦʚ, ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʥʘ ʨʝʛʠʦ-

ʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʩʦʚʝʱʘʥʠʡ-ʩʝʤʠʥʘʨʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʘʜʘʧʪʘʮʠʶ ʤʦʣʦʜʳʭ 

ʧʝʜʘʛʦʛʦʚ. ɺ ʮʝʣʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʘʜʘʧʪʘʮʠʝʡ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʏʘʩʪʦ ʫʧʨʘʚʣʝʥʠʝ ʘʜʘʧʪʘʮʠʝʡ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ ʧʦʜʤʝʥʷʝʪʩʷ ʧʦʥʷʪʠʝʤ çʤʝʪʦʜʠʯʝʩʢʦʝ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʝè, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʨʘʜʠʮʠʦʥʥʦʩʪʴ ʧʦʜʭʦʜʦʚ ʢ ʨʘʙʦʪʝ ʩ ʤʦʣʦʜʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ.  

ɸʥʘʣʠʟ ʨʘʙʦʪ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʩʫʱʝʩʪʚʫʝʪ ʧʨʘʢʪʠʢʘ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʥʘʪʫʨʳ, ʠʤʝʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʥʘʟʚʘʥʠʷ: 

ï ʨʝʬʝʨʝʥʜʘʨʠʘʪ (ɻʝʨʤʘʥʠʷ); 

ï ʧʨʦʛʨʘʤʤʘ ʚʭʦʞʜʝʥʠʷ ʚ ʧʨʦʬʝʩʩʠʶ (ʂʘʥʘʜʘ); 

ï ʧʨʦʙʥʳʡ ʛʦʜ ʨʘʙʦʪʳ ʚ ʰʢʦʣʝ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ); 

ï ʠʥʪʝʨʥʘʪʫʨʘ (ʉʐɸ); 

ï ʧʝʨʚʳʡ ʛʦʜ ʨʘʙʦʪʳ ʚ ʰʢʦʣʝ (ʗʧʦʥʠʷ). 

ʈʘʩʩʤʦʪʨʝʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʥʘʪʫʨʳ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʥʪʝʨʥʘʪʫʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʚ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʫʯʝʙʥʳʝ ʧʨʦʝʢʪʳ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ 

ʥʘʯʠʥʘʶʱʠʭ ʫʯʠʪʝʣʝʡ. 

ʉʝʛʦʜʥʷ ʧʨʦʙʣʝʤʘ ʦʙʥʦʚʣʝʥʠʷ ʢʘʜʨʦʚʦʛʦ ʢʘʧʠʪʘʣʘ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʦʠʪ ʜʦʩʪʘʪʦʯʥʦ 

ʦʩʪʨʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʙʣʝʤʫ ʧʦʧʦʣʥʝʥʠʷ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʝʜʘʛʦʛʦʚ 

ʫʩʫʛʫʙʣʷʣ ʢʦʥʬʣʠʢʪ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ [6, ʩ. 3].  

ʉ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ï çʈʘʩʧʦʨʷʞʝʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

30.12.12 ˉ 2620-ʨè, ʚ ʢʦʪʦʨʦʤ ʜʘʥʳ ʫʢʘʟʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʘʢʪʘ ʩ ʨʫʢʦʚʦʜʠ-

ʪʝʣʝʤ ʆʋ, ï ʪʨʝʙʦʚʘʥʠʝ ʧʦʧʦʣʥʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʜʳʤʠ ʢʘʜʨʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʨʫʢʦʚʦʜʠʪʝʣʷ [3].  

ʆʜʥʘʢʦ ʥʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ. 

ʆʧʪʠʤʘʣʴʥʳʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ 

ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʪʘʥʝʪ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ: 

· ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʤʦʣʦʜʦʛʦ ʧʝʜʘʛʦʛʘ ʩʠʩʪʝʤʥʦ ʠ ʙʝʟ ʦʪʨʳʚʘ 

ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ;  

· ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʧʩʠʭʦʣʦʛʠʠ ʠ ʢʫʣʴʪʫʨʳ ʧʨʦʬʝʩʩʠʠ, ʚʦʧʨʦʩʳ ʢʦʣʣʝʛʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʷ;  

· ʩʦʟʜʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʦʣʦʜʳʭ ʫʯʠʪʝʣʝʡ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʘ ʤʦʜʝʣʴ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ 

ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʘʜʘʧʪʘʮʠʶ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ. ʂ ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ: ʫʨʦʚʝʥʴ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ (ʧʦʚʳʰʝʥʠʝ ʢʘʪʝʛʦʨʠʠ, ʧʦʣʫʯʝʥʠʝ ʧʨʝʤʠʡ ʠ ʛʨʘʥʪʦʚ), ʧʨʝʩʪʠʞ 

ʧʨʦʬʝʩʩʠʠ ʫʯʠʪʝʣʷ ʚ ʦʙʱʝʩʪʚʝ (ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʘʢʮʠʠ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ, ʦʩʚʝʱʘʝʤʳʝ ʚ 

ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ).  

ɺʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ ʚʢʣʶʯʘʶʪ: ʤʦʪʠʚʘʮʠʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦ-ʟʥʘʯʠʤʳʝ ʢʘʯʝʩʪʚʘ (ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʘʢʮʠʠ, ʫʯʘʩʪʠʝ ʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥ-

ʮʠʷʭ, ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʝʤʠʥʘʨʘʭ ʠ ʪ.ʧ.), ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ (ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʠʢ, ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʤʦʜʝʣʴ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ 

ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠʚʣʝʯʸʪ ʠ ʩʦ-

ʭʨʘʥʠʪ ʤʦʣʦʜʳʝ ʢʘʜʨʳ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ. 
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ʋɼʂ 37 

ɽ.ʀ. ʂʫʟʥʝʮʦʚʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ ʢʦʣʣʝʜʞ 

ʇɽɼɸɻʆɻʀʏɽʉʂɸʗ ʀʅʊɽɻʈɸʎʀʗ ʌʆʈʄ ʀ ʄɽʊʆɼʆɺ ʆɹʋʏɽʅʀʗ 

ɺ ʇʈʆʎɽʉʉɽ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ  

ɹʋɼʋʑʀʍ ʋʏʀʊɽʃɽʁ ʄʋɿʓʂʀ 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʩʦʜʝʨʞʠʪ ʧʦʣʦʞʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʩʚʷʟʠ ʧʨʝʜʤʝʪʦʚ ʦʩʥʦʚʥʦʛʦ ʮʠʢʣʘ ʦʙʫʯʝʥʠʷ 

ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʤʫʟʳʢʠ (ʜʠʨʠʞʠʨʦʚʘʥʠʝ, ʚʦʢʘʣ) ʥʘ ʤʫʟʳʢʘʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ 

ʢʦʣʣʝʜʞʘ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ-ʤʫʟʳʢʘʥʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʛʨʘʮʠʷ; ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ; ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ; ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

 

ʇʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʝʡ ʤʫʟʳʢʠ ʥʘ ʤʫʟʳʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ ʚʝʜʝʪʩʷ ʤʥʦʛʦ ʣʝʪ. 

ɿʘ ʵʪʠ ʛʦʜʳ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʩʣʦʞʠʣʠʩʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ-ʤʫʟʳʢʘʥʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʮʝʣʳʡ ʨʷʜ ʟʘʜʘʯ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʳʤ. ɺ ʯʘʩʪ-

ʥʦʩʪʠ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʘʢʪʠʢʘ, ʥʘʰʠ ʚʳʧʫʩʢʥʠʢʠ ʥʝ ʚʩʝʛʜʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ 

ʪʦʤʫ ʰʠʨʦʢʦʤʫ ʜʠʘʧʘʟʦʥʫ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʤʠ ʠʤ ʧʨʠʜʝʪʩʷ ʟʘʥʠʤʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ 

ʧʨʦʬʝʩʩʠʠ. ʇʨʠʯʠʥ ʪʦʤʫ ʥʝʤʘʣʦ. 

ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʟ ʥʠʭ ʩʚʷʟʘʥʘ ʩ ʨʘʟʦʙʱʝʥʥʦʩʪʴʶ ʢʘʢ 

ʩʦʜʝʨʞʘʥʠʷ, ʪʘʢ ʠ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʦʙʱʘʣʘ 

ʙʳ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʢ ʤʫʟʳʢʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ. ʈʝʟʫʣʴʪʘʪ ð ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʦʩʪʠ 

ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʝʞʜʫ ʪʝʤ, ʧʦ ʤʥʝʥʠʶ ʃ. ɸʨʯʘʞʥʠʢʦʚʦʡ, 

çʚʩʷ ʩʠʩʪʝʤʘ ʟʥʘʥʠʡ ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʳ ʤʝʞʧʨʝʜʤʝʪʥʳʭ (ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ) ʩʚʷʟʝʡ, 

ʙʝʟ ʵʪʦʛʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʦʣʥʦʮʝʥʥʦ ʫʩʚʘʠʚʘʪʴʩʷ ʠ ʧʣʦʜʦʪʚʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷè. 

ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʦʨʠʝʥʪʘʮʠʷ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʢʦʣʣʝʜʞʘ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʫʯʠʪʝʣʷ-

ʧʨʝʜʤʝʪʥʠʢʘ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ, ʦʙʣʘʜʘʷ ʜʦʩʪʘʪʦʯʥʳʤ ʦʙʲʝʤʦʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʦʥ ʯʘʩʪʦ 

ʥʝ ʫʤʝʝʪ ʧʨʠʤʝʥʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʘʢʮʝʥʪʠʨʦʚʘʥʠʝʤ ʬʦʨʤʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʦʙʫʯʝʥʠʷ ʚ ʫʱʝʨʙ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʜʠʩʮʠʧʣʠʥʳ.  

ɺʳʭʦʜ ʠʟ ʩʦʟʜʘʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʠʜʠʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʦʙʝʩ-

ʧʝʯʠʚʘʣʘ ʙʳ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʪʥʦʛʦ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ 

ʧʝʜʘʛʦʛʘ-ʧʨʦʬʝʩʩʠʦʥʘʣʘ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʫʩʣʦʚʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ: ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʠʥʪʝʛʨʘʮʠʷ ʧʝʜʘʛʦʛʠʢʠ ʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

çʀʥʪʝʛʨʘʪʠʚʥʦʩʪʴ ʢʘʢ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʢʦʦʧʝʨʘʮʠʷ, ʩʦʟʜʘʚʘʝʤʘʷ ʢʦʤʧʣʝʢʩʦʤ ʙʘʟʦʚʳʭ 

ʜʠʩʮʠʧʣʠʥ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʜʦʧʦʣʥʠʪʝʣʴʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʝʜʠʥʩʪʚʘ ʮʝʣʝʡ ʠ ʪʨʝʙʦʚʘʥʠʡè ï ʟʘ-

ʷʚʣʝʥʘ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʩʦʜʝʨʞʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ. 

ʀʥʪʝʛʨʘʮʠʷ ï (ʣʘʪ. integer ï ʮʝʣʳʡ) ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʚʦʩʧʦʣʥʝʥʠʝ, ʦʙʲʝʜʠʥʝʥʠʝ ʯʘʩʪʝʡ ʚ ʮʝ-

ʣʦʝ, ʧʨʠʯʝʤ, ʥʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʘ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚʟʘʠʤʦʚʠʜʝ-

ʥʠʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʠʜʦʚ ʠʥʪʝʛʨʘʮʠʠ: ʧʦ ʤʝʪʦʜʘʤ, ʧʨʠʝʤʘʤ, ʩʧʦʩʦʙʘʤ, ʫʨʦʚʥʷʤ, ʥʘʧʨʘʚʣʝʥʠ-

ʷʤ. ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʩʪʫ-




