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ʉᴄʈʉɽʅ ɸʄɸʅɾʆʃʆɺ ɸʊʓʅɼɸנʓ 

ʐʓנʓʉ פɸɿɸפʉʊɸʅ ʋʅʀɺɽʈʉʀʊɽʊɯ 

 

ɺʆʉʊʆʏʅʆ-ʂɸɿɸʍʉʊɸʅʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊ 

ʀʄɽʅʀ ʉɸʈʉɽʅɸ ɸʄɸʅɾʆʃʆɺɸ 

 
 

 

 

 ʘʥסʳʥʘ ʘʨʥʘʣסʞʳʣʜʳ 125 שʘʥʳʰ ʉᴅʪʙʘʝʚʪʳפ

ɹɯʃɯʄ-נʓʃʓʄ-ɹʀɿʅɽʉ ʀʅʊɽɻʈɸʎʀʗʉʓ:  

ᴆɿɽʂʊɯ ʄᴄʉɽʃɽʃɽʈɯ ʄɽʅ ɹʆʃɸʐɸנʓ  ʪʘץʳʨʳʙʳʥʜʘ 

ʩʪʫʜʝʥʪʪʝʨ, ʤʘʛʠʩʪʨʘʥʪʪʘʨ, ʜʦʢʪʦʨʘʥʪʪʘʨ ʞᴅʥʝ ʞʘʩ סʘʣʳʤʜʘʨʜʳש  

X ʍʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷʩʳʥʳש 

ʄɸʊɽʈʀɸʃɼɸʈ ɾʀʅɸנʓ 
ɯ ʙϺʣʽʤ 

 

 

 

ʉɹʆʈʅʀʂ ʄɸʊɽʈʀɸʃʆɺ 
X ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, 

ʤʘʛʠʩʪʨʘʥʪʦʚ, ʜʦʢʪʦʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʥʘ ʪʝʤʫ 

ʀʅʊɽɻʈɸʎʀʗ ʆɹʈɸɿʆɺɸʅʀʗ-ʅɸʋʂʀ-ɹʀɿʅɽʉɸ:  

ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ, 
ʧʦʩʚʷʱʝʥʥʦʡ 125-ʣʝʪʠʶ ʂʘʥʳʰʘ ʉʘʪʧʘʝʚʘ 

ʏʘʩʪʴ ɯ 
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ᴄʆɾ 001 

ʂɹɾ 72 

ɹ 94  

ɹʘʩ ʨʝʜʘʢʪʦʨ: 

ʊϺʣʝʛʝʥ ʄϰʭʪʘʨ Ϸʜʽʣʙʝʢϰʣʳ,  

ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ɹʘʩץʘʨʤʘ ʪᴇʨʘסʘʩʳ - ʨʝʢʪʦʨ, ʧʨʦʬʝʩʩʦʨ, PhD  

 

ɹʘʩ ʨʝʜʘʢʪʦʨʜʳש ʦʨʳʥʙʘʩʘʨʳ: 

ʈʦʚʥʷʢʦʚʘ ʀʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ,  

ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ ɹʘʩץʘʨʤʘ ʪᴇʨʘסʘʩʳʥʳש ʦʨʳʥʙʘʩʘʨʳ -  

ʩʪʨʘʪʝʛʠʷʣʳץ ʜʘʤʫ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ  ʞᴇʥʽʥʜʝʛʽ ʧʨʦʨʝʢʪʦʨ, ʧ.ס.ʢ. 

  

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳ: 

ʈʘʭʘʜʠʣʦʚ ɹʘʫʳʨʞʘʥ ʂʦʨʘʙʘʝʚʠʯ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ  

ɹʘʩץʘʨʤʘ ʤװʰʝʩʽ - סʳʣʳʤʠ ʞײʤʳʩ ʞᴇʥʽʥʜʝʛʽ ʧʨʦʨʝʢʪʦʨ, PhD;  

ɸʣʠʤʙʝʢʦʚʘ ʅʫʨʣʘʥʘ ɹʘʫʨʞʘʥʦʚʥʘ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ  

ɹʘʩץʘʨʤʘ ʤװʰʝʩʽ - ʘʢʘʜʝʤʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨ ʞᴇʥʽʥʜʝʛʽ ʧʨʦʨʝʢʪʦʨ, PhD;  

ʄʫʢʘʞʘʥʦʚ ɽʨʢʘʪ ɹʠʛʘʣʠʝʚʠʯ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ  

ɹʘʩץʘʨʤʘ ʤװʰʝʩʽ - ʵʢʦʥʦʤʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨ ʞᴅʥʝ ʮʠʬʨʣʘʥʜʳʨʫ ʙʦʡʳʥʰʘ ʧʨʦʨʝʢʪʦʨ, ʬ.-ʤ.ס.ʢ.; 

ϧʘʣʠʤʦʣʜʠʥʘ ɾʘʥʥʝʪʘ ɸʤʘʥʛʝʣʜʽϨʳʟʳ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ  

ɹʘʩץʘʨʤʘ ʤװʰʝʩʽ - ʪᴅʨʙʠʝ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʞײʤʳʩ ʞᴇʥʽʥʜʝʛʽ ʧʨʦʨʝʢʪʦʨ; 

ʐʘʨʘʧʠʝʚʘ ɻʫʣʴʥʫʨ ɼʘʫʣʝʪʭʘʥʦʚʥʘ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש  

  ;ʳʣʳʤʠ ʞʦʙʘʣʘʨʜʳ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷʣʘʫ ʙᴇʣʽʤʽ ʞʝʪʝʢʰʽʩʽס ʳʣʤr ʞᴅʥʝס

ɸʜʠʢʘʥʦʚʘ ʉʘʣʪʘʥʘʪ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש IT ʞᴅʥʝ  

ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳ ʞʦסʘʨʳ ʤʝʢʪʝʙʽʥʽש ʜʝʢʘʥʳ, PhD;  

ʆʨʘʟʘʣʠʥ ʉʣʷʤʙʝʢ ʂʘʣʠʙʝʢʦʚʠʯ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש  

ʛʫʤʘʥʠʪʘʨʣʳס ץʳʣʳʤʜʘʨ ʞʦסʘʨʳ ʤʝʢʪʝʙʽʥʽש ʜʝʢʘʥʳ, ʪ.ס.ʢ.; 

ʂʫʣʝʥʦʚʘ ɻʫʣʴʥʘʨʘ ɹʦʨʠʩʦʚʥʘ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש  

ʧʝʜʘʛʦʛʠʢʘ ʞʦסʘʨʳ ʤʝʢʪʝʙʽʥʽש ʜʝʢʘʥʳ, ʤʝʜ.ס.ʢ.;  

ɸʧʳʰʝʚʘ ɸʩʝʣʴ ɸʥʫʘʨʙʝʢʦʚʥʘ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש  

ʵʢʦʥʦʤʠʢʘ ʞᴅʥʝ ץײץʳץ ʞʦסʘʨʳ ʤʝʢʪʝʙʽʥʽש ʜʝʢʘʥʳ, ʵ.ס.ʢ.;   

ʀʩʣʷʤʦʚʘ ʉʘʨʘ hɸʩʢʘʨʦʚʥʘ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ 

çɹʝʨʝʣè ʙʘʩʧʘʩʳʥʳש ʜʠʨʝʢʪʦʨʳ 

 

ɹ 94  çɹʽʣʽʤ-סʳʣʳʤ-ʙʠʟʥʝʩ ʠʥʪʝʛʨʘʮʠʷʩʳ: ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽ ʤʝʥ ʙʦʣʘʰʘסʳè ʪʘץʳʨʳʙʳʥʜʘ ʩʪʫʜʝʥʪʪʝʨ, 

ʤʘʛʠʩʪʨʘʥʪʪʘʨ, ʜʦʢʪʦʨʘʥʪʪʘʨ ʞᴅʥʝ ʞʘʩ סʘʣʳʤʜʘʨʜʳש X ʍʘʣʳס .ץʳʣ.-ʪᴅʞʽʨ. ʢʦʥʬ. ʤʘʪʝʨ. ʞʠʥʘס. = ʉʙ. ʤʘʪʝʨ. IX 

ʄʝʞʜʫʥ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ʩʪʫʜʝʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ, ʜʦʢʪʦʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʥʘ ʪʝʤʫ çʀʥʪʝʛʨʘʮʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ-ʥʘʫʢʠ-ʙʠʟʥʝʩʘ: ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳè. ï ᴆʩʢʝʤʝʥ: ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐפʋ çɹʝʨʝʣè 

ʙʘʩʧʘʩʳ, 2024. ï 424 ʙ. ï ɯ ʙᴇʣʽʤ. 

 

ISBN  978-601-314-745-1 
çɹʽʣʽʤ-סʳʣʳʤ-ʙʠʟʥʝʩ ʠʥʪʝʛʨʘʮʠʷʩʳ: ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽ ʤʝʥ ʙʦʣʘʰʘסʳè ʪʘץʳʨʳʙʳʥʜʘ ʩʪʫʜʝʥʪʪʝʨ, 

ʤʘʛʠʩʪʨʘʥʪʪʘʨ, ʜʦʢʪʦʨʘʥʪʪʘʨ ʞᴅʥʝ ʞʘʩ סʘʣʳʤʜʘʨʜʳש X ʍʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷʩʳʥʳש 

ʤʘʪʝʨʠʘʣʜʘʨʳ ʞʠʥʘץʪʘʣסʘʥ. ʄʘץʘʣʘʣʘʨ ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘסʳ סʳʣʳʤʠ 

ʞᴅʥʝ ץʦʣʜʘʥʙʘʣʳ ʘʩʧʝʢʪʽʣʝʨ; ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳ ʞᴅʥʝ ʵʢʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨ; ʧʩʠʭʦʣʦʛʠʷ ʞᴅʥʝ 

ʧʝʜʘʛʦʛʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ סʳʣʳʤʠ ʞᴅʥʝ ץʦʣʜʘʥʙʘʣʳ ʘʩʧʝʢʪʽʣʝʨ, STE(A)M-ʙʽʣʽʤ ʙʝʨʫ; ʪʘʨʠʭ, ʬʠʣʦʩʦʬʠʷ, ʩʘʷʩʘʪʪʘʥʫ 

ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ץʘʪʳʥʘʩʪʘʨ ʩʘʣʘʩʳʥʜʘסʳ סʳʣʳʤʠ ʞᴅʥʝ ץʦʣʜʘʥʙʘʣʳ ʘʩʧʝʢʪʽʣʝʨ; ʵʢʦʥʦʤʠʢʘ, ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫ 

ʞᴅʥʝ ץײץʳץ ʩʘʣʘʩʳʥʜʘסʳ סʳʣʳʤʠ ʞᴅʥʝ ץʦʣʜʘʥʙʘʣʳ ʘʩʧʝʢʪʽʣʝʨ; ʬʠʣʦʣʦʛʠʷ, ʞʫʨʥʘʣʠʩʪʠʢʘ ʞᴅʥʝ ʤʫʟʳʢʘ ʩʘʣʘʩʳʥʜʘסʳ 

ʠʥʥʦʚʘʮʠʷʣʘʨ; סʳʣʳʤʥʳש ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘסʳ ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʜʝʛʽ ʘʣסʘʰץʳ ץʘʜʘʤʜʘʨ ʩʘʣʘʩʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨʛʝ 

ʘʨʥʘʣסʘʥ.   

 

ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʤʘʪʝʨʠʘʣʳ X ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, 

ʤʘʛʠʩʪʨʘʥʪʦʚ, ʜʦʢʪʦʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʥʘ ʪʝʤʫ çʀʥʪʝʛʨʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ-ʥʘʫʢʠ-ʙʠʟʥʝʩʘ: ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳè. ʉʪʘʪʴʠ ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʘʫʯʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠ ʵʢʦʣʦʛʠʠ; ʥʘʫʯʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ 

ʘʩʧʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʠ ʠ ʧʝʜʘʛʦʛʠʢʠ, STE(ɸ)M ï ʦʙʨʘʟʦʚʘʥʠʝ; ʥʘʫʯʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʚ ʦʙʣʘʩʪʠ 

ʠʩʪʦʨʠʠ, ʬʠʣʦʩʦʬʠʠ, ʧʦʣʠʪʦʣʦʛʠʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ; ʥʘʫʯʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʚ ʦʙʣʘʩʪʠ 

ʵʢʦʥʦʤʠʢʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʘʚʘ; ʠʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʬʠʣʦʣʦʛʠʠ, ʞʫʨʥʘʣʠʩʪʠʢʠ ʠ ʤʫʟʳʢʠ; ʧʝʨʚʳʝ 

ʰʘʛʠ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ.     
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ʅɸʋʏʅʓɽ ʀ ʇʈʀʂʃɸɼʅʓɽ ɸʉʇɽʂʊʓ ɺ ʆɹʃɸʉʊʀ 

ʄɸʊɽʄɸʊʀʂʀ, ʌʀɿʀʂʀ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

 

ʋɼʂ 00-1082 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀɻʈʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁ  

ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ 

 

ɸʙʜʨʘʭʤʘʥʦʚ ʈ.ʂ., ʐʘʢʘʨʠʤʦʚ ɼ.ɸ. 

ϣr ʣʳʤʠ ʞʝʪʝʢʰʽ: ʉʘʨʩʝʤʙʘʝʚʘ ɻ.ɸ., ʢ.ʠ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ʉʳʟʜʳʢʧʘʝʚʘ ɸ.ʈ.,  ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ɸʤʘʥʞʦʣʦʚ ʫʥʠʚʝʨʩʠʪʝʪʽ, ᴆʩʢʝʤʝʥ פ ,.ץʘʟʘץʩʪʘʥ 

e-mail: spiritbreker@mail.ru, boss.dostyk@mail.ru 

 

ɺ ʩʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʛʨ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʩʪʠʤʫʣʠʨʫʶʪ ʤʳʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʩʪʫʜʝʥʪʦʚ, 

ʜʝʣʘʷ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʠʥʪʝʨʝʩʥʳʤ. ʕʪʠ ʤʝʪʦʜʳ ʪʘʢʞʝ 

ʚʳʟʳʚʘʶʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʠ ʟʘʩʪʘʚʣʷʶʪ ʩʪʫʜʝʥʪʦʚ ʧʝʨʝʞʠʚʘʪʴ, ʯʪʦ 

ʩʦʟʜʘʝʪ ʤʦʱʥʳʡ ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʫʯʝʙʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. 

ʆʜʥʦʡ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʢʘʢ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʪʝʛʨʘʮʠʠ 

ʠʛʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʤʝʪʦʚ. ʕʪʘ ʧʨʦʙʣʝʤʘ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ. ɺʦ-ʧʝʨʚʳʭ, ʫʩʢʦʨʝʥʠʝ ʪʝʤʧʦʚ 

ʦʙʫʯʝʥʠʷ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʳ ʧʦʜʜʝʨʞʘʥʠʶ 

ʠʥʪʝʨʝʩʘ ʩʪʫʜʝʥʪʦʚ ʢ ʫʯʝʙʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʠ ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʙʳ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ. 

ʀʛʨʳ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʚ ʦʙʫʯʝʥʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʫʩʪʥʦʡ ʨʝʯʠ, 

ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʠ ʧʨʠʙʣʠʞʘʝʪ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ ʢ ʨʝʘʣʴʥʳʤ ʞʠʟʥʝʥʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʚʘʝʪ 

ʤʦʪʠʚʘʮʠʶ ʩʪʫʜʝʥʪʦʚ. ʋʯʘʱʠʝʩʷ ʤʦʛʫʪ ʫʩʧʝʰʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʫʩʪʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʨʘʤʢʘʭ ʠʛʨʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʛʨʦʚʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʥʘ ʟʘʥʷʪʠʷʭ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʦʪʠʚʘʮʠʶ ʢ ʦʙʫʯʝʥʠʶ, 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʥʫʞʜʝʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ, ʦʙʫʯʝʥʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ ʚ ʢʦʣʣʝʢʪʠʚʝ, 

ʨʘʟʚʠʪʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʩ 

ʫʚʣʝʯʝʥʠʝʤ. 

ʀʛʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʫ ʯʝʣʦʚʝʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ 

ʠʤʠʪʘʮʠʶ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ [1,43]. 
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ʀʛʨʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʠʟʤʝʥʝʥʠʠ ʣʠʯʥʦʩʪʠ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʢʘʯʝʩʪʚ. ɺ ʧʨʦʮʝʩʩʝ ʠʛʨʳ ʣʫʯʰʝ ʚʩʝʛʦ ʫʩʚʘʠʚʘʶʪʩʷ 

ʩʦʮʠʘʣʴʥʳʝ ʥʦʨʤʳ ʧʦʚʝʜʝʥʠʷ, ʦʥʘ ʦʙʫʯʘʝʪ, ʠʟʤʝʥʷʝʪ ʠ ʚʦʩʧʠʪʳʚʘʝʪ. ʀʛʨʦʚʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ 

ʚʥʠʤʘʥʠʝ, ʧʘʤʷʪʴ, ʤʳʰʣʝʥʠʝ ʠ ʚʦʦʙʨʘʞʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʜʝʣʦʚʘʷ ʠʛʨʘ ʠʤʝʝʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʠ ʜʠʜʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʦʟʚʦʣʷʝʪ 

ʫʯʘʩʪʥʠʢʘʤ ʨʘʩʢʨʳʪʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ, ʦʩʚʦʠʪʴ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʠ ʧʨʦʚʝʨʠʪʴ ʩʚʦʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ. 

ʀʛʨʘ, ʧʦʜʦʙʥʦ ʜʨʫʛʠʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʷʚʣʝʥʠʷʤ, ʦʙʣʘʜʘʝʪ ʩʚʦʝʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʬʦʨʤʦʡ ʠ ʩʧʦʩʦʙʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʉ ʥʘʰʝʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʠʛʨʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: 

1. ʫʯʘʩʪʥʠʢʠ (ʦʨʛʘʥʠʟʘʪʦʨʳ ʠʛʨʳ);  

2. ʠʛʨʦʢʠ (ʫʯʘʩʪʥʠʢʠ); 

3. ʮʝʣʴ;  

4. ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ;  

5. ʩʮʝʥʘʨʠʡ;  

6. ʠʛʨʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ;  

7. ʤʝʭʘʥʠʟʤ ʠʛʨʳ.  

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʫʯʝʥʠʠ ʧʨʝʜʤʝʪʘʤ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʠʛʨʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʨʦʣʝʚʳʝ ʠʛʨʳ, ʘʥʘʣʠʟ ʢʦʥʢʨʝʪʥʳʭ ʩʣʫʯʘʝʚ, ʧʨʦʝʢʪʳ, 

ʠʟʫʯʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ, ʩʮʝʥʘʨʠʠ, ʜʝʣʦʚʳʝ ʠʛʨʳ ʠ ʪ.ʜ. ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʦʧʠʩʘʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʬʦʨʤ ʜʝʡʩʪʚʠʡ ʚ ʨʘʤʢʘʭ ʠʛʨʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʟʘʥʷʪʠʷʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ [3,26]. 

ʀʟʫʯʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʦʤ, 

ʯʪʦ ʩʪʫʜʝʥʪʳ ʘʥʘʣʠʟʠʨʫʶʪ ʩʠʪʫʘʮʠʶ ʠʟ ʧʨʘʢʪʠʢʠ ʠʣʠ ʠʟ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʦʧʳʪʘ. ʆʥʠ ʦʙʩʫʞʜʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ, ʠʱʫʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʩʧʦʩʦʙʳ ʝʛʦ ʨʝʰʝʥʠʷ, ʧʨʝʜʣʘʛʘʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ, ʦʙʦʩʥʦʚʳʚʘʶʪ ʠʭ, ʘ 

ʟʘʪʝʤ ʩʨʘʚʥʠʚʘʶʪ ʩ ʨʝʰʝʥʠʝʤ, ʧʨʠʥʷʪʳʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

1.ʆʙʳʯʥʦ ʤʝʪʦʜ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʰʝʩʪʴ ʵʪʘʧʦʚ. ʅʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʝʡ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʧʦʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

2. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʙʨʘʥʥʦʡ ʟʘʜʘʯʝʡ, ʘ ʪʘʢʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʎʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʫʯʠʪʴʩʷ ʩʦʙʠʨʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ ʠ ʦʮʝʥʢʠ ʝʸ ʟʥʘʯʠʤʦʩʪʠ. 

3.ʆʙʩʫʞʜʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʩ ʮʝʣʴʶ 

ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ ʤʳʰʣʝʥʠʶ. 

4. ʅʘ ʵʪʘʧʝ ʨʝʟʦʣʶʮʠʠ ʫʯʘʩʪʥʠʢʠ ʨʘʙʦʪʘʶʪ ʚ ʛʨʫʧʧʘʭ ʥʘʜ ʥʘʭʦʞʜʝʥʠʝʤ 

ʨʝʰʝʥʠʷ ʩ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʠ ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ. 

5. ʅʘ ʵʪʘʧʝ ʜʠʩʧʫʪʘ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠ ʟʘʱʠʱʘʶʪ ʩʚʦʠ 

ʨʝʰʝʥʠʷ ʩ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʥʦʡ ʘʨʛʫʤʝʥʪʘʮʠʠ ʚʳʙʦʨʘ. 

6. ʅʘ ʵʪʘʧʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʪʦʛʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʨʝʰʝʥʠʡ, 

ʧʨʠʥʷʪʳʭ ʚ ʛʨʫʧʧʘʭ, ʩ ʩʠʪʫʘʮʠʝʡ, ʩ ʢʦʪʦʨʦʡ ʦʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. 

ʎʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠʥʪʝʨʝʩʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 
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ʀʛʨʳ-ʠʤʠʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʥʘʰʝʣ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʷʭ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʭ ʠʛʨʦʚʳʝ ʵʣʝʤʝʥʪʳ. 

ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʨʦʣʝʚʳʝ, ʢʦʥʬʣʠʢʪʥʳʝ, ʜʝʣʦʚʳʝ ʠʛʨʳ, ʠʛʨʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʤʠʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʜʝʣʦʚʳʭ ʩʠʪʫʘʮʠʡ ʠ ʜʨ. ʀʤʠʪʘʮʠʦʥʥʳʝ ʠʛʨʳ 

ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʠʤʝʶʪ ʜʝʣʦʚʳʝ ʠ ʨʦʣʝʚʳʝ ʠʛʨʳ. ʈʦʣʝʚʘʷ ʠʛʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚ ʬʦʨʤʝ 

ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʤʠʪʠʨʦʚʘʪʴ ʢʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ ʠʟ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ. ʐʢʦʣʴʥʠʢʘʤ ʞʝ ʦʪʢʨʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʨʦʣʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʠʛʨʦʚʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ 

ʨʝʘʣʴʥʦʩʪʠ, ʥʝ ʙʦʷʩʴ ʩʝʨʴʝʟʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ. [2,54]. 

ɼʝʣʦʚʳʝ ʠʛʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʪʦʜ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʠʤʠʪʘʮʠʷ 

ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʚʦ ʚʨʝʤʷ ʠʭ ʧʨʦʚʝʜʝʥʠʷ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ: ʤʦʜʝʣʠ ʠʛʨʳ ʠ ʩʘʤʦʡ ʠʛʨʳ. ʄʦʜʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʧʘʨʘʤʝʪʨʳ ʠʛʨʳ ʠ 

ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʝʝ ʧʨʦʚʝʜʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʛʨʦʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ 

ʨʝʰʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʴʶ. ʄʝʪʦʜ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʪʝʢʩʪʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʠ, ʚʳʧʦʣʥʷʶʱʠʡ ʨʦʣʴ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠ ʩʪʨʫʢʪʫʨʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʘʤʢʘʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʤʝʪʦʜ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʪʝʢʩʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʰʝʩʪʴ ʵʪʘʧʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ: ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, 

ʚʳʧʦʣʥʝʥʠʝ, ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʫ. ʅʘʧʨʘʚʣʷʶʱʠʝ ʪʝʢʩʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʠʩʴʤʝʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʫʯʘʱʠʤʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʧʨʘʚʣʷʪʴ 

ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ. ɺ ʩʚʦʝʡ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʠ, ʫʧʨʘʚʣʝʥʠʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ, 

ʦʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʜʝʨʞʘʥʠʠ ʠ ʮʝʣʷʭ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ 

ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

[4,56]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʩʝʱʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʛʜʝ 

ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʠʭ ʦʙʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʆʙʳʯʥʦ ʧʦʩʝʱʝʥʠʝ ʥʝ ʚʭʦʜʠʪ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʢʦʥʮʝʧʮʠʶ ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ, ʘ ʧʨʦʠʩʭʦʜʠʪ ʩʣʫʯʘʡʥʦ, 

ʢʘʢ ʦʜʥʦʨʘʟʦʚʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʪʫʜʝʥʪʘʤ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʘʜʘʯʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʩʫʞʜʘʝʪʩʷ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ 

ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʥʷʪʠʷʭ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʛʨʘ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʙʫʯʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʩʪʠʤʫʣʠʨʫʝʪ ʤʳʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʫʯʘʱʠʭʩʷ, ʫʣʫʯʰʘʝʪ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʠʥʪʝʨʝʩʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʳʟʳʚʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʚʦʚʣʝʯʝʥʠʝ ʠ ʩʦʟʜʘʝʪ ʤʦʱʥʳʡ ʩʪʠʤʫʣ ʜʣʷ ʦʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʠʟʫʯʘʝʤʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. 

ʇʦʜ ʠʛʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʣʠʙʦ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʩʦʚʤʝʩʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷ ʠ ʫʯʘʱʠʭʩʷ, ʣʠʙʦ ʬʦʨʤʘ ʚʟʘʠʤʦʩʚʷʟʠ, 

ʦʨʛʘʥʠʟʫʶʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʦ, ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʠ ʠʤʝʶʱʝʝ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʫʶ ʬʦʨʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ - ʩʮʝʥʘʨʠʡ, ʢʘʨʪʦʯʢʠ ʩ 
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ʟʘʜʘʥʠʷʤʠ, ʪʘʢʠʝ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʣʦʪʦ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠʛʨ ʠ ʜʨʫʛʠʝ. 

ʅʝ ʧʨʠʜʘʚʘʷ ʧʨʝʜʧʦʯʪʝʥʠʷ ʥʠ ʦʜʥʦʤʫ ʠʟ ʥʠʭ, ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʨʘʚʥʦʧʨʘʚʥʦʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʪʠʭ ʧʦʥʷʪʠʡ. ʀʛʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʧʦʟʠʪʠʚʥʦʡ ʤʦʪʠʚʘʮʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʫʤʩʪʚʝʥʥʳʭ ʫʩʠʣʠʡ, ʤʦʙʠʣʠʟʘʮʠʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʫʯʘʱʠʭʩʷ, ʠʭ ʚʦʦʙʨʘʞʝʥʠʝ, ʚʥʠʤʘʥʠʝ ʠ ʧʘʤʷʪʴ. ɺ 

ʧʨʦʮʝʩʩʝ ʠʛʨʳ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʦʠʟʚʦʣʴʥʦʝ, ʥʦ ʧʨʦʯʥʦʝ ʫʩʚʦʝʥʠʝ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʀʛʨʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʸ ʠʤʝʶʱʝʝʩʷ ʩʦʮʠʘʣʴʥʦʝ 

ʦʧʳʪʘ ʦʙʫʯʘʝʤʳʭ, ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦ ʦʮʝʥʠʚʘʪʴ ʠʭ ʪʝʢʫʱʠʝ ʟʥʘʥʠʷ, ʥʘʚʳʢʠ ʠ 

ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ, ʢʘʢ ʫʞʝ ʦʩʚʦʝʥʥʳʝ ʨʘʥʝʝ, ʪʘʢ ʠ ʧʨʠʦʙʨʝʪʘʝʤʳʝ ʚ ʭʦʜʝ 

ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɹײʣ ʟʝʨʪʪʝʫ ʙʦʣʘʰʘץ ʞᴅʥʝ ץʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ʬʠʟʠʢʘ ʧᴅʥʽ ʤסײʘʣʽʤʜʝʨʽʥ 

ʜʘʡʳʥʜʘʫʜʘ ʥʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ (ʅנʅʊ) ʪʘץʳʨʳʧʪʘʨʳʥ ʝʥʛʽʟʫ 

ʙʦʡʳʥʰʘ ʦץʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʤʝʢʪʝʧ ʦץʫʣʳץʪʘʨʳʥʜʘ ʥʘʥʦסʳʣʳʤ 

ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʪʘץʳʨʳʧʪʘʨʳ ʙʘʨ, ʙʦʣʘʰʘץʪʘ ʙײʣ ʪʘץʳʨʳʧʪʘʨʜʳש ʘʫץʳʤʳ 

ʢʝשʝʡʝʪʽʥʽ ʘʥʳץ. ʆʩʳ ʤᴅʩʝʣʝʥʝʽ ʝʩʢʝʨʝ ʢʝʣʝ, ʢᴇʧʪʝʛʝʥ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳ ᴅʣʽ 

ʢװʥʛʝ ʜʝʡʽʥ ʙʦʣʘʰʘץ ʬʠʟʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥ ʜʘʷʨʣʘʫʜʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ 

ʥʘʥʦʤʘʪʝʨʠʘʣʜʘʨ ʧᴅʥʽʥ ʦץʫ ʞʦʩʧʘʨʳʥʘ ʝʥʛʽʟʙʝʛʝʥ.  

ɹײʣ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ʫʥʠʚʝʨʩʠʪʝʪ ʦץʳʪʫʰʳʣʘʨʳ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʽ ʞᴅʥʝ 

ʤʝʢʪʝʧ ʤסײʘʣʽʤʜʝʨʽʥʽש ʢʦʣʣʝʛʠʷʣʳץ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʫ ʘʨץʳʣʳ 

ʦʣʘʨʜʳש ʢᴅʩʽʙʠ ᴇʟʛʝʨʽʩʪʝʨʽʥ ʟʝʨʪʪʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂᴅʩʽʙʠ ᴇʩʫʜʽש ᴇʟʘʨʘ 
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ʙʘʡʣʘʥʳʩץʘʥ ʤʦʜʝʣʽ (ʂᴆɹʄ) ʦʩʳ ʢʦʥʪʝʢʩʪʝ ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʢᴅʩʽʙʠ 

ᴇʟʛʝʨʫʽʥʽש ʨʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʘʪʳʥ ʧʨʦʮʝʩʪʝʨʜʽ ʘʰʫ װʰʽʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʜʳ. ʆʣʘʨ ʟʝʨʪʪʝʫʰʽʣʝʨʤʝʥ ʞᴅʥʝ ʩʘʨʘʧʰʳʣʘʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝʜʽ, 

ʦʩʳʣʘʡʰʘ סʳʣʳʤסʘ ʙʘסʳʪʪʘʣסʘʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʩʪʫʜʝʥʪʪʝʨʜʽש ʢᴇʟץʘʨʘʩʪʘʨʳʤʝʥ ʞᴅʥʝ 

ʟʝʨʪʪʝʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫ ʪᴅʩʽʣʜʝʨʽʤʝʥ, ʝש ʘʣʜʳʤʝʥ, ʦʣʘʨ װʰʽʥ ʞʘשʘʰʳʣ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥ ʤʦʜʫʣʴ ʘʩʧʝʢʪʽʣʝʨʽʥ ʪʘʣʜʘʫ ʞᴅʥʝ ʥʘץʪʳʣʘʫ ʧʨʦʮʝʩʽʥʜʝ ʪʝשʛʝʨʽʤʛʝ 

ᴅʢʝʣʝʜʽ. ʄʦʜʫʣʴʜʽ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʝʥʛʽʟʫ ʙʘʨʳʩʳʥʜʘ ʦʣʘʨ ʝש ʘʣʜʳʤʝʥ 

ᴅʨʽʧʪʝʩ ʤסײʘʣʽʤʜʝʨʜʝʥ ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʳ ʢװʪʝʜʽ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʠʜʝʷʣʘʨʜʳ 

ʘʣʤʘʩʪʳʨʫסʘ ʞᴅʥʝ ʤװʜʜʝʣʝʨʽ, ʘʣʘשʜʘʫʰʳʣʳץʪʘʨʳ ʞᴅʥʝ ʩʳʥʳʧ ʢʦʥʪʝʢʩʪʽʥʽש 

ʪᴅʞʽʨʠʙʝʩʽʤʝʥ ʙᴇʣʽʩʝʪʽʥ ᴅʨʽʧʪʝʩʪʝʨʜʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʙʘʣʘʤʘʣʘʨʜʳ ʩʝʟʽʥʫʛʝ 

ʪʳʨʳʩʘʜʳ. ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣʜʘʨ ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʢᴅʩʽʙʠ ʙʽʣʽʤ ʘʣʫʳʥʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʝʨʝʜʽ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʂᴅʩʽʙʠ ᴇʩʫʜʽש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩץʘʥ ʤʦʜʝʣʽ ʪײʨסʳʩʳʥʘʥ ʦʣʘʨʜʳש ʙʽʣʽʤʽ ʤʝʥ ʦץʳʪʫ ʪᴅʞʽʨʠʙʝʩʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʧʨʦʮʝʩʪʝʨʜʽ ʜʘʤʳʪʘʜʳ. 

 

1 ɿʝʨʪʪʝʫʜʽש ʥʝʛʽʟʽ 

ɹʽʟ ʞʳʣʜʘʤ ᴇʟʛʝʨʝʪʽʥ ץʦסʘʤʜʘ ᴇʤʽʨ ʩװʨʽʧ ʞʘʪʳʨʤʳʟ, ʦʥʜʘ ʦʟʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʦʩʳʤʰʘʣʘʨ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʽʤʽʟʜʽש ᴅʨʪװʨʣʽ ʘʩʧʝʢʪʽʣʝʨʽʥʝ ʢʝש 

ʪʘʨʘʣסʘʥ. ɹײʣ ʪײʨסʳʜʘ ʙʽʟʜʽש ʙʽʣʽʤʽʤʽʟ ʙʝʥ ʜʘסʜʳʣʘʨʳʤʳʟ ʞʠʽ ʝʩʢʽʨʝʜʽ. נʳʣʳʤʠ 

ʙʽʣʽʤ ʩʦסשʳ סʳʣʳʤʠ ʞʝʪʽʩʪʽʢʪʝʨ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʘʟʘʤʘʪʪʘʨʜʳ ʪᴅʨʙʠʝʣʝʫ ʤʽʥʜʝʪʽʥ ʰʝʰʫʛʝ ʰʘץʳʨʳʣʘʜʳ (DeBoer, 2000). ʆʩʳ 

ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʢʝʟ ʢʝʣʛʝʥ ʨʝʬʦʨʤʘʥʳש ʘʛʝʥʪʽ ʨʝʪʽʥʜʝ ʤסײʘʣʽʤʜʝʨ װʥʝʤʽ ᴇʟʛʝʨʽʧ 

ʦʪʳʨʘʪʳʥ ʢʦʥʪʝʢʩʪʪʝʨʜʝ ʙʽʣʽʤʜʽ ʙʦʣʫʳ ʞᴅʥʝ ᴇʟ ʤʘʤʘʥʜʳסʳʥʘ ץʦʡʳʣʘʪʳʥ 

ʪʘʣʘʧʪʘʨʜʳש ʘʨʪʫʳʥʘ ץʘʨʩʳ ʪײʨʫʳ ץʘʞʝʪ (ɸʥʜʝʨʩʦʥ ʞᴅʥʝ ʍʝʣʤʩ, 2001). 

ʄסײʘʣʽʤʜʝʨʜʽש ʥʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʩʠʷץʪʳ ʟʘʤʘʥʘʫʠ סʳʣʳʤʠ 

ʪʘץʳʨʳʧʪʘʨʜʳ ʝʥʛʽʟʫʜʝʛʽ ʙʽʣʽʤʽ ʤʝʥ ʜʘסʜʳʣʘʨʳ ʦʣʘʨʜʳ ʤʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ 

ʙʽʨʽʢʪʽʨʫʜʽש ʢʝʟ ʢʝʣʛʝʥ ʙʘʩʪʘʤʘʩʳʥʳש ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣʘʨ 

ʰ̔װ ʥ ʞʘשʘʰʳʣ סʳʣʳʤʠ ʪʘץʳʨʳʧʪʘʨʜʳ ʩʪʫʜʝʥʪʪʝʨ װʰʽʥ ʤʘסʳʥʘʣʳ ʝʪʽʧ ʪװʩʽʥʜʽʨʫ 

ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʫʜʝʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʩʽʣʜʝʨʽʥ ʞʘשʘʨʪʫ װʰʽʥ ʢᴅʩʽʙʠ ʜʘʤʫ (ʂɼ) 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ץʘʪʳʩʫ ץʘʞʝʪ. ʄʘʟʤײʥסʘ ʩʧʝʮʠʬʠʢʘʣʳץ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʤʘʟʤײʥʜʳ ʙʽʣʽʤʛʝ ʤסײʘʣʽʤʜʝʨʜʽש ʦץʫʰʳʣʘʨʜʳש ʪʘץʳʨʳʧץʘ ץʘʪʳʩʪʳ ʪװʩʽʥʽʛʽ 

ʙʦʡʳʥʰʘ ʙʽʣʽʤʜʝʨʽ ʢʽʨʝʪʽʥʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʘʟʤײʥʜʳ ʙʽʣʽʤʜʽ 

ʜʘʤʳʪʫ ʢᴅʩʽʙʠ ʜʘʤʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘסʳ ʤʘשʳʟʜʳ ʤʘץʩʘʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ (ɺʘʥ 

ɼʨʠʵʣ ʞᴅʥʝ ɹʝʨʨʠ, 2012). 

ʄסײʘʣʽʤʜʝʨʜʽש ʦץʫʳʥʳש ʢװʨʜʝʣʽ ʩʠʧʘʪʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʢᴇʧʪʝʛʝʥ סʘʣʳʤʜʘʨ 

ʢᴅʩʽʙʠ ʜʘʤʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʤʝʥ ʘʡʥʘʣʳʩʫ ʢʝʟʽʥʜʝ ʦʣʘʨʜʳש ʢᴅʩʽʙʠ ᴇʟʛʝʨʫʽʥ 

ʤʦʜʝʣʴʜʝʫʛʝ ʪʳʨʳʩʪʳ (ʤʳʩʘʣʳ, Guskey, 2002; Desimone, 2009). ʂᴅʩʽʙʠ ᴇʩʫʜʽש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪʳ ʤʦʜʝʣʽ (ʂᴆɹʄ, Clarke and Hollingsworth, 2002) ʤסײʘʣʽʤʜʝʨʜʽש ᴇʟʛʝʨʫʽʥ 

ʤסײʘʣʽʤ ᴅʣʝʤʽʥ ץʘʤʪʠʪʳʥ ᴅʨʪװʨʣʽ ʜʦʤʝʥʜʝʨʜʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʽש ʮʠʢʣʜʽʢ ʧʨʦʮʝʩʽ 

ʨʝʪʽʥʜʝ ʪײʞʳʨʳʤʜʘʡʪʳʥ ʵʤʧʠʨʠʢʘʣʳץ ʥʝʛʽʟʜʝʣʛʝʥ ʤʦʜʝʣʴ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 

ʤʦʜʝʣʴ ʤסײʘʣʽʤʜʝʨʜʽש ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ץʘʟʽʨʛʽ ʟʝʨʪʪʝʫ ᴅʜʝʙʠʝʪʪʝʨʽʥʝ װʣʢʝʥ 

 ,.ʪʫʜʳʨʜʳ (Hamza et al., 2018; Voogt et al., 2011; Wongsopawiro et al ץʫʰʳʣʳסʳʟʳץ

2017), ᴇʡʪʢʝʥʽ ʦʣ ʤסײʘʣʽʤʥʽש ʢᴅʩʽʙʠ ᴇʟʛʝʨʫʽʥ ʞᴅʥʝ ʦʥʳש ᴇʟʛʝʨʫʽʥ ʘʥʳץʪʘʫʜʳ 

 ʩʽʥʽʢʪʝʨʜʽ ʝʩʢʝʨʝװʳʣʳ ʙʝʡʥʝʣʝʫ. ʆʩʳ ʪץʦʣʜʘʡʜʳ. ʙʝʣʛʽʣʽ ʙʽʨ ᴇʟʛʝʨʽʩʪʝʨ ʪʽʟʙʝʛʽ ʘʨץ
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ʦʪʳʨʳʧ, ʂᴅʩʽʙʠ ᴇʩʫʜʽש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʤʦʜʝʣʽ ʤסײʘʣʽʤʜʝʨʜʽש ʢᴅʩʽʙʠ ᴇʟʛʝʨʫʽʥ 

ʟʝʨʪʪʝʡʪʽʥ ʪʘʣʜʘʫʜʘ ץʦʣʜʘʫʰʳ ʥʝʛʽʟʜʽ ײץʨʘʡʜʳ. 

ʅʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʪʘץʳʨʳʧʪʘʨʳʥʜʘ ʦץʳʪʫ ʤʦʜʫʣʽʥ ᴅʟʽʨʣʝʫ 

ʙʽʣʽʤ ʙʝʨʫ ʪײʨסʳʩʳʥʘʥ ץʳʟʳץʪʳ ʞʦʙʘʣʳץ ʪʘʧʩʳʨʤʘ ʙʦʣʫʳ ʤװʤʢʽʥ. ʅʘʥʦסʳʣʳʤ 

ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ - ʞʘשʘ ᴇʥʽʤʜʝʨ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞʘʩʘʫ װʰʽʥ 

ʥʘʥʦᴇʣʰʝʤʜʝ ʤʘʪʝʨʠʷʥʳש ʙʽʨʝʛʝʡ ץʘʩʠʝʪʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʙװʢʽʣ ץʦסʘʤ װʰʽʥ 

ʢʝש ᴅʩʝʨ ʝʪʝʪʽʥ ʟʘʤʘʥʘʫʠ סʳʣʳʤʠ ʩʘʣʘ (Roco, 1999). ʆʣ ʙʦʣʘʰʘײ ץʨʧʘץʪʳש 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ סʳʣʳʤʠ ʩʘʫʘʪʪʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ ץʦʩץʘʥ װʣʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

 ʳʥ ʪʫʜʳʨʜʳ (ʍʠʥʛʘʥʪ ʞᴅʥʝסʫʰʳʣʳסʳʟʳץ שʳ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽסʳʣʳʤ ʩʘʣʘʩʳʥʜʘס

ɸʣʴʙʝ, 2010). ʄʝʢʪʝʧʪʝ ʥʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʪʘץʳʨʳʧʪʘʨʳʥ ʝʥʛʽʟʫ 

ʦץʫʰʳʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʵʪʠʢʘʣʳץ ʜʘʤʫʳ װʰʽʥ ʜʝ ʧʘʡʜʘʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ 

(ʉʘʜʣʝʨ, 2004), ᴇʡʪʢʝʥʽ ʦʣ ʦʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ʩʘʣʜʘʨʳ ʪʫʨʘʣʳ ʧʽʢʽʨʪʘʣʘʩ 

ʪʫʜʳʨʘʪʳʥ ץʦʣʜʘʥʙʘʣʘʨʜʳ ץʘʤʪʠʜʳ (ʃʝʚʠʥʩʦʥ, 2006).  

 

2 ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳ 

ɹײʣ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʅʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ 

ʪʘץʳʨʳʧʪʘʨʳʥʜʘסʳ ʦץʳʪʫ ʤʦʜʫʣʽʥ ʞʦʙʘʣʘʫ ʞᴅʥʝ ᴅʟʽʨʣʝʫ ʧʨʦʮʝʩʽʥʜʝ ʪʫʳʥʜʘסʘʥ 

 ʳ ᴅʨʽʧʪʝʩʪʝʨʽʤʝʥ ʞᴅʥʝסɾʆʆ-ʜʘ שʘʣʽʤʜʝʨʜʽסײʪʘʨʤʝʥ ʙʝʪʧʝ-ʙʝʪ ʢʝʣʛʝʥʜʝ, ʤץʠʳʥʜʳץ

ʩʪʫʜʝʥʪʪʝʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ʢᴇʨʩʝʪʫ. ʅʘץʪʳʨʘץ ʘʡʪץʘʥʜʘ, ʙײʣ ʟʝʨʪʪʝʫ 

ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʣʝʨʜʝʥ ʪʫʳʥʜʘʡʪʳʥ ʞᴅʥʝ ʤסײʘʣʽʤʜʝʨʜʽש ʢᴅʩʽʙʠ 

ᴇʟʛʝʨʫʽʥʝ ʳץʧʘʣ ʝʪʝʪʽʥ ʜʝʣʜʘʣʜʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʄסײʘʣʽʤʥʽש 

ʙײʣ ʟʝʨʪʪʝʫʜʝʛʽ ᴇʟʛʝʨʽʩʽ ʦʣʘʨ ʞʦʩʧʘʨʣʘʥסʘʥ ʦץʳʪʫ ʪᴅʞʽʨʠʙʝʩʽʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ 

ʢᴅʩʽʙʠ ʦץʳʪʫ ʧʨʦʮʝʩʽ ʨʝʪʽʥʜʝ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʆʩʳ ʪװʩʽʥʽʢʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙײʣ 

ʟʝʨʪʪʝʫʜʝʛʽ ʟʝʨʪʪʝʫ ʤᴅʩʝʣʝʩʽ: 

ʅʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʪʘץʳʨʳʧʪʘʨʳ ʙʦʡʳʥʰʘ ʦץʳʪʫ ʤʦʜʫʣʽʥ 

ʞʦʙʘʣʘʫ ʞᴅʥʝ ᴅʟʽʨʣʝʫ ʙʘʨʳʩʳʥʜʘ ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨ ʢᴅʩʽʙʠ ʪײʨסʳʜʘ ץʘʣʘʡ 

ᴇʟʛʝʨʝʪʽʥʜʽʛʽʥ ʘʥʳץʪʘʫ? 

 

3 ᴄʜʽʩʪʝʨ 

ɹײʣ ʟʝʨʪʪʝʫʜʝʛʽ ʟʝʨʪʪʝʫ ײץʨʳʣʳʤʳ ʤסײʘʣʽʤʜʝʨʜʽש ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ײץʨʫʜʳש 

 ʨʫ (ɺʘʥ ɼʝʡʢײץ ʘʡʪʘץ ʰʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽװ ʙʽʣʽʤʽ שʘʣʽʤʥʽסײʣʛʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʤװ

ʞᴅʥʝ ʂʘʪʪʤʘʥ, 2007, 1-ʩʫʨʝʪ). ʄʦʜʝʣʴ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʪװʨʽʥ ץʘʨʘʩʪʳʨʘ ʦʪʳʨʳʧ, 

ʤסײʘʣʽʤʜʝʨʜʽש ʧᴅʥʜʽʢ ʤʘʪʝʨʠʘʣʜʳ ײʩʳʥʫסʘ ץʘʪʳʩʪʳ ʙʽʣʽʤʜʝʨʽ ʤʝʥ ʩʝʥʽʤʜʝʨʽʥ 

ʦʣʘʨʜʳש ʩʪʫʜʝʥʪʪʝʨʽ װʰʽʥ ʤʘסʳʥʘʣʳ ʪװʨʜʝ ʟʝʨʪʪʝʫ ץʘʞʝʪ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ 

-ʘʪʳʩʪʳ ʘʣʜʳʥץ ʘץʳʨʳʧץʪʘ שʩʪʫʜʝʥʪʪʝʨʜʽ שʘʣʽʤʜʝʨʜʽסײʰʽʥ ʤװ ʫשʪʘʨʜʳ ʞʝץʠʳʥʜʳץ

ʘʣʘ ʪװʩʽʥʽʢʪʝʨʽ ʤʝʥ ץʠʳʥʜʳץʪʘʨʳ ʪʫʨʘʣʳ ʙʽʣʽʤʜʝʨʽʥ ʞᴅʥʝ ʩᴅʡʢʝʩ ʢᴇʨʽʥʽʩʪʝʨʜʽ 

ʟʝʨʪʪʝʫ ʤʘשʳʟʜʳ. ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʟʝʨʪʪʝʫʣʝʨ ײץʨʘʤʜʘʩ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʘʟʤײʥʜʳ 

ʙʽʣʽʤʜʝʨʜʽ ʟʝʨʪʪʝʫʛʝ (1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʦש ʞʘץ ʢʦʤʧʦʥʝʥʪ) ʝʥʛʽʟʽʣʛʝʥ, ᴇʡʪʢʝʥʽ 

ʤסײʘʣʽʤʜʝʨ ᴇʟ ʦץʫʰʳʣʘʨʳ װʰʽʥ ʦץʫ ʦʨʪʘʩʳʥ (1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʩʦʣ ʞʘץ 

ʢʦʤʧʦʥʝʥʪ) ʞʦʙʘʣʘʡʜʳ. ɹײʣ ʟʝʨʪʪʝʫʜʝ ʤסײʘʣʽʤʜʝʨʛʝ ʥʘʥʦסʳʣʳʤ ʞᴅʥʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷסʘ ץʘʪʳʩʪʳ ʤᴅʩʝʣʝʣʝʨ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʤᴅʩʝʣʝʣʝʨʜʽ 

ɹʽʣʽʤ ʙʝʨʫʜʽ ץʘʡʪʘ ײץʨʫ ʤʦʜʝʣʽʥʽץ שʘסʠʜʘʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʪʝשʛʝʨʽʤʛʝ ʢʝʣʪʽʨʫ 

 ʳʣʳʤʜʳס ʣײʨʫ ʤʦʜʝʣʽ - ʙײץ ʘʡʪʘץ ʩʳʥʳʣʜʳ (ɼʫʠʪ ʞᴅʥʝ ʪ.ʙ., 2012). ɹʽʣʽʤ ʙʝʨʫʜʽײ

ʦץʳʪʫ ʤʝʥ ʦץʫʜʳ ʞʘץʩʘʨʪʫסʘ ʘʨʥʘʣסʘʥ ײץʨʳʣʳʤ, ʦʣ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʤʝʢʪʝʧ 

ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʧᴅʥʜʝʨʽʥ ʦץʳʪʫʜʳ ʞʦʩʧʘʨʣʘʫסʘ ʘʨʥʘʣסʘʥ 
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ʥײʩץʘʫʣʳץʪʳ ʙʝʨʝʜʽ. ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʘʟʤײʥʜʳ ʙʽʣʽʤ ʟʝʨʪʪʝʫʣʝʨʽʥʝʥ ʪʫʳʥʜʘʡʪʳʥ 

ʙʽʣʽʤ ʙʝʨʫ ʠʜʝʷʣʘʨʳ ʤסײʘʣʽʤʜʝʨʜʽש ʙʽʣʽʤ ʙʝʨʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, 

ʤסײʘʣʽʤʥʽש ʙʽʣʽʤ ʙʝʨʫ ײץʨʳʣʳʩʳʥʳש ʞᴅʥʝ ʩʘʡʳʧ ʢʝʣʛʝʥʜʝ, ʤסײʘʣʽʤʜʝʨʜʽש ʙʽʣʽʤʽʥ 

ʞʘץʩʘʨʪʫ װʰʽʥ ʪװʩʽʥʜʽʨʫʛʝ ʞᴅʥʝ ץʘʡʪʘ ײץʨʫסʘ ʙʦʣʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʞʘϬʘ 

ʙʽʣʽʤ ʙʝʨʫ ʠʜʝʷʣʘʨʳ ʤʦʜʝʣʽʥʽϬ ʠʪʝʨʘʮʠʷʣʳץ ʧʨʦʮʝʩʽʥ ʝʨʝʢʰʝ ʢᴇʨʩʝʪʝ ʦʪʳʨʳʧ, 

ʤסײʘʣʽʤʜʝʨʜʽש ʞʝʢʝ ʙʽʣʽʤʽ ʤʝʥ ʦץʳʪʫ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʝʥʫʽ ʤװʤʢʽʥ. 

 

 
 

1-ʩʫʨʝʪ. ʇʝʜʘʛʦʛʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ץʘʡʪʘ ײץʨʫ ʤʦʜʝʣʽ 

(ɺʘʥ ɼʝʡʢ ʧʝʥ ʂʘʪʪʤʘʥ, 2007) 

 

ɾʘשʘ ʙʽʣʽʤ ʙʝʨʫ ʠʜʝʷʣʘʨʳ ʧʨʠʥʮʠʧʪʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʙʽʟ ʦʥʳײץ שʨʘʤʜʘʩ 

ʙᴇʣʽʢʪʝʨʽʥʝ ʨʝʢʫʨʩʠʚʪʽ ʪʘʣʜʘʫ ʞʘʩʘʜʳװ ץʣʛʽ, ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ. 

 

 
 

2-ʩʫʨʝʪ. ʆʩʳ ʟʝʨʪʪʝʫʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ʠʜʝʷʣʘʨʳ ʨʝʢʫʨʩʠʚʪʽ 

ʧʨʦʮʝʩʽ 
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ʅʘץʪʳʨʘץ ʘʡʪʩʘץ, ʄסײʘʣʽʤʜʝʨʜʽש ʙʽʣʽʤʽʥ ʵʤʧʠʨʠʢʘʣʳץ ʟʝʨʪʪʝʫʛʝ ץʘʪʳʩʪʳ 

ʟʝʨʪʪʝʫ ᴅʜʝʙʠʝʪʪʝʨʽʥʝ ʰʦʣʫ ʤסײʘʣʽʤʜʝʨʜʽש ʢᴅʩʽʙʠ ʜʘʤʫ ʢʦʥʪʝʢʩʪʽ ʨʝʪʽʥʜʝ 

ʜʘʤʳʪʫʜʳש ʙʘʩʪʘʧץʳ ʥװʢʪʝʩʽ ʙʦʣʜʳ (2-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ 1-ʢᴇʨʩʝʪʢʽ). ʂʝʣʝʩʽ 

 ʘʨʘʩʳʥץʢᴇʟ שʰʽʥ ʩʪʫʜʝʥʪʪʝʨʜʽװ ʨʘʩʪʳʨʫ ʞᴅʥʝ ʜʘʤʳʪʫײץ ʳʪʫ ʤʦʜʫʣʽʥץʘʜʘʤ ʦץ

ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʅʘʥʦסʳʣʳʤ ʤʝʥ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳש ʪʘץʳʨʳʧʪʘʨʳʥ ʪʘʣʜʘʫ ʞᴅʥʝ 

ʥʘץʪʳʣʘʫ ʧʨʦʮʝʩʽʥʝ ʤסײʘʣʽʤʜʝʨʜʽ ʪʘʨʪʫ ʙʦʣʜʳ (2-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ 2 ʢᴇʨʩʝʪʢʽ, 

ʪʦʣʳסʳʨʘץ Stavrou, Michailidi and Sgouros, 2018 ץʘʨʘשʳʟ) . ʄʦʜʫʣʴʜʽ ʜʘʤʳʪʫʜʳש 

ʨʝʢʫʨʩʠʚʪʽ ʧʨʦʮʝʩʽ ʤסײʘʣʽʤʜʝʨʜʽש ʅʘʥʦסʳʣʳʤ ʤʝʥ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳש 

ʘʩʧʝʢʪʽʣʝʨʽʥ ʟʝʨʪʪʝʫʤʝʥ ʙʽʨʛʝ, ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʢᴇʨʩʝʪʫ ʤʘץʩʘʪʳʥʜʘ ײץʥʜʳ ʢʝʨʽ 

ʙʘʡʣʘʥʳʩ ʙʝʨʽʣʜʽ.  

 

3.1 ɿʝʨʪʪʝʫʜʽ ʞʦʙʘʣʘʫ 

ʄʦʜʫʣʴ (1-ʢʝʩʪʝʜʝ ץʳʩץʘʰʘ ʙʝʨʽʣʛʝʥ) ʟʝʨʪʪʝʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʞʘʨʘʪʳʣʳʩʪʘʥʫ 

ʙʽʣʽʤʽʥʽ5 שE ʦץʫ װʣʛʽʩʽʥʝ ʙʘסʳʪʪʘʣסʘʥ 90 ʤʠʥʫʪʪʳץ ʞʝʪʽ ʩʘʙʘץʪʘʥ ʪײʨʜʳ (Bybee ʞᴅʥʝ 

ʪ.ʙ., 2006). ʉʦסʘʥ ץʘʨʘʤʘʩʪʘʥ, 5E ʢʝʟʝשʜʝʨʽʥʝʥ ʙʘʩץʘ (ʷסʥʠ, ץʘʪʳʩʫ, ʟʝʨʪʪʝʫ, 

ʪװʩʽʥʜʽʨʫ, ʧʳʩʳץʪʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ) ʤʦʜʫʣʴ ʘʣʤʘʩʫʜʳץ שʦʩʳʤʰʘ ʢʝʟʝשʽʤʝʥ 

ʞʝʪʽʣʜʽʨʽʣʜʽ, ʦʥʜʘ ʩʪʫʜʝʥʪʪʝʨʛʝ סʳʣʳʤʠ ʢᴇʨʤʝʥʽ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʜʘʤʳʪʫ ʘʨץʳʣʳ 

ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʞʝʪʢʽʟʫ ʤʽʥʜʝʪʽ ץʦʡʳʣʜʳ. . ʄʦʜʫʣʴ ײץʨʳʣʳʤʳʥʳש ʤʘʟʤײʥʳʥ ᴅʨʽ 

 (ʳʟשʘʨʘץ .Stavrou, Michailidi and Sgouros, 2018 ʞ ץʳʨʘסʪʦʣʳ) ʪʘʫץʘʨʘʡ ʧʳʩʳץ

ʩʪʫʜʝʥʪʪʝʨʜʽש ʥʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʪʘץʳʨʳʧʪʘʨʳʥʘ ץʘʪʳʩʫʳ (1 ʞᴅʥʝ 

2-ʩʘʙʘץ) ʥʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷסʘ ץʘʪʳʩʪʳ ʘסʳʤʜʘסʳ ץʦʣʜʘʥʙʘʣʘʨ 

 ʳʣʳʤ ʞᴅʥʝסʳʣʳ ᴇʪʪʽ. ʅʘʥʦץʳʣʳ ʞᴅʥʝ ʙʘʨʫ ʘʨץʩʳʥʘʪʳʥ ʙʝʡʥʝʣʝʨ ʘʨײ

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ץʘʪʳʩʪʳ ʵʢʩʧʦʥʘʪʪʘʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ װʰʽʥ סʳʣʳʤʠ 

ʟʝʨʪʭʘʥʘʣʘʨʜʘ 3 ʞᴅʥʝ 4 ʩʘʙʘץʪʘʨʜʘ ʩʪʫʜʝʥʪʪʝʨ ʧʨʘʢʪʠʢʘʣʳץ ʞײʤʳʩʪʘʨʤʝʥ 

ʘʡʥʘʣʳʩʪʳ, ʤʳʩʘʣʳ. ʢװʥʜʝʣʽʢʪʽ ʟʘʪʪʘʨʜʳש ᴇʣʰʝʤʜʝʨʽʥ ʥʘʥʦʤʝʪʨʣʝʨʤʝʥ ᴇʣʰʝʫ 

ʞᴅʥʝ ʛʠʜʨʦʬʦʙʪʳ ʥʘʥʦʤʘʪʝʨʠʘʣʜʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʞᴅʥʝ ʥʘʥʦʛʦʣʜ 

ʢʦʣʣʦʠʜʪʘʨʳʥʳש ʦʧʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ᴇʟʛʝʨʫʽʥ ʪװʩʽʥʜʽʨʫ װʰʽʥ ʙʝʪʽʥʽש 

ʢᴇʣʝʤʽʥʽש ʘʨʘץʘʪʳʥʘʩʳʥ ʧʘʡʜʘʣʘʥʫ. ʂʝʣʝʩʽ ʝʢʽ ʩʘʙʘץʪʘ (5 ʞᴅʥʝ 6) ʩʪʫʜʝʥʪʪʝʨ 

 ʘʨʫץʥʝʤʝʩʝ ʥʘʥʦʤʘʪʝʨʠʘʣʜʘʨʜʳ ʢᴅʜʝʛʝ ʞʘʨʘʪʫ ʞᴅʥʝ ʙʘʩ ץʘʫʽʧʩʽʟʜʽʢ, ʫʳʪʪʳʣʳץ

 ʳʣʳʤ ʞᴅʥʝסʪʳ ʥʘʥʦץʤᴅʩʝʣʝʣʝʨ ʩʠʷ ץʳ ʵʪʠʢʘʣʳסʳʣʳʤʜʘס ʪʘʨʳ ʞᴅʥʝץʠʳʥʜʳץ

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳש ʵʪʠʢʘʣʳץ ʘʩʧʝʢʪʽʣʝʨʽʥʝ ץʘʪʳʩʪʳ ʧʽʢʽʨʪʘʣʘʩʪʘʨʤʝʥ ʘʡʥʘʣʳʩʪʳ, 

ʤʳʩʘʣʳ. סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ץʘʨʞʳʣʘʥʜʳʨʫʜʳש ʘʰʳץʪʳסʳ. פʦʨʳʪʳʥʜʳ 

ʩʘʙʘץʪʘ ʩʪʫʜʝʥʪʪʝʨ ᴇʟ ʙʽʣʽʤʜʝʨʽʥ ʞᴅʥʝ ʥʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ 

 ʰʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽװ ʪʘʨʳʥ ʞʝʪʢʽʟʫץʨʘײʘʪʳʩʪʳ ʥʝʛʽʟʛʽ ʩץ ʦʣʜʘʥʫʣʘʨʳʥʘץ

ʵʢʩʧʦʥʘʪʪʘʨʜʳ ʞʦʙʘʣʘʫ ʞᴅʥʝ ᴅʟʽʨʣʝʫ װʜʝʨʽʩʽʤʝʥ ʘʡʥʘʣʳʩʪʳ.  

 

1-ʢʝʩʪʝ. ʄʦʜʫʣʴʜʽש ʥʝʛʽʟʛʽ ײץʨʳʣʳʤʳ 

 ʂʽʨʽʩʧʝ ץʘʪʳʩʫ 1-ʩʘʙʘפ

 2-ʩʘʙʘנ ץʳʣʳʤʠ ʟʝʨʪʭʘʥʘʣʘʨסʘ ʙʘʨʫ 

ɿʝʨʪʪʝʫ ʞᴅʥʝ 

ʪװʩʽʥʜʽʨʫ 

3-4-ʩʘʙʘץ ʅʘʥʦסʳʣʳʤʜʳץ ץʦʣʜʘʥʙʘʣʘʨ: ᴇʟʽʥ-ᴇʟʽ 

ʪʘʟʘʨʪʘʪʳʥ ʤʘʪʝʨʠʘʣʜʘʨ 

- ʅʘʥʦ ץʘʥʰʘʣʳץʪʳ ʢʽʰʢʝʥʪʘʡ? 

 - ᴆʣʰʝʤʛʝ ʙʘʡʣʘʥʳʩʪʳ ץʘʩʠʝʪʪʝʨ 
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ᴄשʛʽʤʝʣʝʩʫ 5-ʩʘʙʘץ ɾʘʫʘʧʪʳ ʟʝʨʪʪʝʫʣʝʨ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʘʨ 

ʤᴅʩʝʣʝʣʝʨʽ: 

 - ɻʘʟʝʪ ʤʘץʘʣʘʣʘʨʳ 

 6-ʩʘʙʘץ ɿʝʨʪʪʝʫ ʦʨʪʘʣʳסʳʥʘ ʙʘʨʫ 

 - ʅʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ 

ʩʘʨʘʧʰʳʣʘʨʤʝʥ ʪʘʣץʳʣʘʫ ʞᴅʥʝ 

ʞʘʫʘʧʪʳ ʟʝʨʪʪʝʫʣʝʨ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʘʨ 

ʤᴅʩʝʣʝʣʝʨʽ 

ɸʣʤʘʩʫ ʞᴅʥʝ 

ʙʘסʘʣʘʫ 

7-ʩʘʙʘץ ʕʢʩʧʦʥʘʪʪʘʨʜʳײץ שʨʳʣʳʩʳ 

 

ʅʘץʪʳʨʘץ ʘʡʪʩʘץ ᴅʨʽʧʪʝʩ ʤסײʘʣʽʤʜʝʨʜʽש ʦץʳʪʫ ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ 

ʙʘʣʘʤʘʣʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʨʝʬʣʝʢʩʠʷ ʧʨʦʮʝʩʪʝʨʽʤʝʥ ʘʡʥʘʣʳʩʘʜʳ. ʉʦʥʳʤʝʥ 

 ʳסʘʟʽʨʛʽ ʟʘʤʘʥץ ʥʠסʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʤᴅʩʝʣʝʣʝʨʜʽ, ʷ ץʰʽʥ ʠʥʥʦʚʘʮʠʷʣʳװ ʘʪʘʨ, ʦʣʘʨץ

 ʟʝʨʪʪʝʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ שʨʫʜʳײץ ʘʡʪʘץ ʳʨʳʧʪʘʨʜʳ ʞᴅʥʝ ʦʥʳ ʙʽʣʽʤ ʙʝʨʫʜʽץʳʣʳʤʠ ʪʘס

ʪᴅʩʽʣʜʝʨʽʥ ʥʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ סʳʣʳʤ ʩʘʣʘʩʳʥʜʘסʳ 

ʟʝʨʪʪʝʫʰʽʣʝʨʤʝʥ ʙʽʨʛʝ ʪװʩʽʥʜʽʨʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. ʄʦʜʫʣʴʜʽש ʦʨʪʘײץ ץʨʳʣʳʤʳ 

ᴅʨʪװʨʣʽ ʘʩʧʝʢʪʽʣʝʨʜʽש ʪʝשʜʝʩʪʽʨʽʣʛʝʥ ʠʥʪʝʛʨʘʮʠʷʩʳʥ ײץʞʘʪʪʘʡʪʳʥʳʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʙײʣ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʩʘʙʘץʪʘʨʜʘ ʟʘʤʘʥʘʫʠ סʳʣʳʤʠ ʪʘץʳʨʳʧʪʘʨʜʳ ʝʥʛʽʟʫ 

 ʘ ʥʝʛʽʟʜʝʣʛʝʥסʨʘʫײʜʳʣʘʨʳʥ ʘʨʪʪʳʨʜʳ, ʤʳʩʘʣʳ. ʬʦʨʤʘʣʴʜʳ ʩסʜʘ שʰʽʥ ʦʣʘʨʜʳװ

ᴅʨʝʢʝʪʪʝʨ ʤʝʥ ʤʝʢʪʝʧʪʝʥ ʪʳʩ ʧʘʨʘʤʝʪʨʣʝʨ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʙʘʨ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ. ʆʩʳ 

ʪװʩʽʥʽʢʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʦʩʳ ʟʝʨʪʪʝʫʜʝʛʽ ʥᴅʪʠʞʝʣʝʨ ɺʘʥ ɼʨʠʝʣ ʞᴅʥʝ ʪ.ʙ. 

ʪײʞʳʨʳʤʜʘʨʳʥ ʨʘʩʪʘʡ ʦʪʳʨʳʧ, ʪᴅʞʽʨʠʙʝʣʽ ʤסײʘʣʽʤʜʝʨʜʽש ᴇʟ ʩʳʥʳʧʪʘʨʳʥʜʘ ʙʽʣʽʤ 

ʙʝʨʫ ʠʥʥʦʚʘʮʠʷʩʳʥ ʝʥʛʽʟʫʛʝ ץʘʪʳʩʪʳ ʧʨʘʢʪʠʢʘʣʳץ ʙʽʣʽʤʜʝʨʽʥ ʨʝʬʦʨʤʘʣʘʫ װʰʽʥ 

ʤײʥʜʘʡ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʢʪʝʨʜʽש ʙʦʣʘʰʘסʳ ʟʦʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. (2001). 

 

 ʦʨʳʪʳʥʜʳפ .4

ɹײʣ ʟʝʨʪʪʝʫ ʥʘʥʦסʳʣʳʤ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʪʘץʳʨʳʧʪʘʨʳʥʜʘ ʦץʳʪʫ 

ʤʦʜʫʣʽʥ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ᴅʟʽʨʣʝʫ ʢʝʟʽʥʜʝ ʤסײʘʣʽʤʜʝʨʜʽש ᴅʨʽʧʪʝʩʪʝʨʽʤʝʥ ʢᴅʩʽʙʠ ʜʘʤʫ 

ʢʦʥʪʝʢʩʪʽʥʜʝʛʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ʘʥʳץʪʘʡʜʳ. ʅᴅʪʠʞʝʣʝʨ ʦʣʘʨ װʰʽʥ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ 

ʠʥʥʦʚʘʮʠʷʥʳ ײץʨʘʡʪʳʥ ʪʘʧʩʳʨʤʘʥʳץ שʠʳʥʜʳץʪʘʨʳʤʝʥ ʙʝʪʧʝ-ʙʝʪ ʢʝʣʛʝʥ ʩʘʡʳʥ, 

ʦʣʘʨʜʳש ʞʝʢʝ ʤװʜʜʝʣʝʨʽ ʤʝʥ ᴅʨ ʢʝʟʝשʜʝʛʽ ʥʝʛʽʟʛʽ ʘʣʘשʜʘʫʰʳʣʳץʪʘʨʳ ʪʫʨʘʣʳ ʢʝʨʽ 

ʙʘʡʣʘʥʳʩ ʢװʪʝʪʽʥʜʽʢʪʝʥ, ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש ʦץʳʪʫʰʳʣʘʨʳ ʘʨʘʩʳʥʜʘסʳ 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʛʝ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʙʽʨʪʽʥʜʝʧ ᴇʟʛʝʨʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʤʦʜʫʣʴʜʽש 

ʜʘʤʫʳ ʪʫʨʘʣʳ. ɹײʣ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʙʘʨʳʩʳʥʜʘ ʤסײʘʣʽʤʜʝʨ ʦʣʘʨʜʳש ʢᴅʩʽʙʠ ʙʽʣʽʤ 

ʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʽʩ-ᴅʨʝʢʝʪʪʝʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨʤʝʥ ʘʡʥʘʣʳʩʘʜʳ. 

ɹײʣ ʟʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ װʣʝʩʽ ʦʥʳש ʦץʫ ʞʦʩʧʘʨʳʥ ʞʦʙʘʣʘʫ ʪʦʙʳʥʳש 

ʢʦʥʪʝʢʩʪʽʥʜʝ ʢᴅʩʽʙʠ ᴇʩʫʜʽש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʤʦʜʝʣʽ ʪײʨסʳʩʳʥʘʥ ʦʣʘʨʜʳש ʢᴅʩʽʙʠ 

ᴇʟʛʝʨʫ ʨʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʘʪʳʥ ʤסײʘʣʽʤʜʝʨʜʽש ʢᴅʩʽʙʠ ʜʘʤʫʜʘסʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʝʥ 

ʪʫʳʥʜʘʡʪʳʥ ʜʝʣʜʘʣʜʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʘʰʘʜʳ. ɹʽʨ ץʳʟʳסʳ, ʨʝʬʣʝʢʩʠʷ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ᴅʟʽʨʣʝʫʛʝ ץʘʪʳʩʪʳ ʤסײʘʣʽʤʜʝʨʜʽש ʞʝʢʝ ʢᴇʟץʘʨʘʩʪʘʨʳʥʘ װʣʢʝʥ ᴅʩʝʨ 

ʝʪʝʪʽʥ ʜʝʣʜʘʣʜʳץ ʧʨʦʮʝʩʩ ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ (ɾʘʫʘʧʪʳ ʟʝʨʪʪʝʫʣʝʨ ʞᴅʥʝ 

ʠʥʥʦʚʘʮʠʷʣʘʨ ʤᴅʩʝʣʝʣʝʨʽ ʞʝʢʝ ʜʦʤʝʥʽ). ɿʘשʜʳ ץʘʙʳʣʜʘʫ, ʝש ʘʣʜʳʤʝʥ, ʦץʳʪʫ 

ʤʦʜʫʣʽʥʜʝ ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽ ʤʝʥ ʟʝʨʪʪʝʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʩʽʣʜʝʨʜʽ 

ʙʽʨʽʢʪʽʨʫ ʘʨץʳʣʳ ʞʦʙʘʣʘʫ ʪʘʧʩʳʨʤʘʩʳ ʪײʨסʳʩʳʥʘʥ ʦʣʘʨʜʳש ʦץʫ ʪᴅʞʽʨʠʙʝʩʽʥ 
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ʨʝʬʦʨʤʘʣʘʫʜʘ ץʦʣʜʘʫ ʢᴇʨʩʝʪʝʪʽʥ ʧʨʦʮʝʩʩ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʙײʣ ʟʝʨʪʪʝʫ 

ʤסײʘʣʽʤʜʝʨʜʽש ʢᴅʩʽʙʠ ʙʽʣʽʤ ʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʪʝʪʽʢʪʝʨʜʽ ʘʥʳץʪʘʡʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ײץʨʘʩʪʳʨʘʜʳ ʞᴅʥʝ ᴅʟʽʨʣʝʡʜʽ. 

ʆʩʳ ʪװʩʽʥʽʢʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙײʣ ʟʝʨʪʪʝʫ ʤסײʘʣʽʤʜʝʨʜʽס שʳʣʳʤʥʳש ʦʟʳץ 

ʪʘץʳʨʳʧʪʘʨʳ ʙʦʡʳʥʰʘ ʢᴅʩʽʙʠ ʙʽʣʽʤ ʘʣʫʳʥʘ ץʘʪʳʩʪʳ ʙʘʨ ʙʽʣʽʤʛʝ װʣʝʩ ץʦʩʘʜʳ, 

ʦʣʘʨʜʳש ʙʽʨʣʝʩʢʝʥ ʦץʫ ʞʦʩʧʘʨʳʥ ʤʘʪʝʨʠʘʣʜʳ ʞʦʙʘʣʘʫʜʘסʳ ʪᴅʞʽʨʠʙʝʩʽʥ ʜʘʤʳʪʫסʘ 

 ʰʽʥװ ʘʪʳʩʪʳ ᴅʜʝʙʠʝʪʪʝʨʤʝʥ ʙʽʨʛʝ. ʆʣ ʤʝʢʪʝʧʪʝ ʙʽʣʽʤ ʙʝʨʫ ʠʥʥʦʚʘʮʠʷʣʘʨʳʥ ʝʥʛʽʟʫץ

ʤסײʘʣʽʤʜʝʨʜʽש ʢᴅʩʽʙʠ ʜʘʤʫʳʥʘ ץʘʪʳʩʪʳ ʵʤʧʠʨʠʢʘʣʳץ ʟʝʨʪʪʝʫ ᴅʜʝʙʠʝʪʪʝʨʽʥʝ װʣʝʩ 
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ɹװʛʽʥʛʽ ʪʘשʜʘ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫʜʝ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥ ʦץʳʪʫ סʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʦʣʘʰʘץ ʪװʣʝʢʪʽש ʞʝʢʝ ʙʘʩʳʥ ʪᴅʨʙʠʝʣʝʫ ʤᴅʩʝʣʝʩʽ ᴇʪʢʽʨ ʪײʨ: 

ʙʘʩʪʘʤʘʰʳʣ, ʙʝʣʩʝʥʜʽ ʞᴅʥʝ ʙʦʣʘʰʘץʪʘ ʪʘʙʳʩץʘ ʞᴅʥʝ ʤʘʥʩʘʧץʘ ʳʥʪʘʣʳ. ʆʣ װʰʽʥ 

ʤסײʘʣʽʤ ʦץʫʰʳסʘ ʪʦʣʳץ ʜʘʡʳʥ ʘץʧʘʨʘʪ ʙʝʨʤʝʫʽ ʢʝʨʝʢ. ʆץʫʰʳʥʳ ʦʜʘʥ ᴅʨʽ ʙʽʣʽʤ 

ʘʣʫʰʳ ʘʣסʘʥ ʙʽʣʽʤʽʥ ᴇʤʽʨʜʝ, ʢᴅʩʽʧʪʝ ʞᴅʥʝ ʪ. ʙ. ץʦʣʜʘʥʘ ʘʣʫʳ װʰʽʥ ʦʥʳ ʪʘשʜʘʫʜʳ, 

ʪװʩʽʥʫʜʽ ʪʘʣʘʧ ʝʪʝʪʽʥ ʘץʧʘʨʘʪ ʘʣʫ ᴅʜʽʩʪʝʨʽʤʝʥ ʪʘʥʳʩʪʳʨʫ ץʘʞʝʪ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 

ʤסײʘʣʽʤ ʩʘʙʘץʪʘʨʜʘ ʦץʫ ʧʨʦʮʝʩʽʥ ʞʘשʘ ʙʽʣʽʤ ʞʠʥʘʡʪʳʥ ʦץʫʰʳʣʘʨʜʳש ʜʘסʜʳʣʘʨʳ, 

ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʙʽʣʽʤʜʝʨʽʥ ʢᴇʨʩʝʪʝ ʙʽʣʫʽ, ᴇʟ ʦʡʣʘʨʳʥ, ʠʜʝʷʣʘʨʳʥ ʞʝʪʢʽʟʝ ʙʽʣʫʽ, 

ʙʝʣʛʽʣʽ ʙʽʨ ʙʦʣʞʘʤʜʘʨסʘ ʢװʤᴅʥʜʘʥʫʳ װʰʽʥ ײץʨʫʳ ʢʝʨʝʢ. ʄסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש 

ʩʘʙʘץʪʘסʳ ʽʩ-ᴅʨʝʢʝʪʽʥ ץʘʣʘʡ ײʡʳʤʜʘʩʪʳʨʫסʘ ʙʦʣʘʪʳʥʜʳסʳʥ ʪװʩʽʥʫʽ ʢʝʨʝʢ, ʦʣʘʨʜʳש 

ʥʝ װʰʽʥ ʞᴅʥʝ ʥʝ ʽʩʪʝʧ ʞʘʪץʘʥʳʥ ʪװʩʽʥʫ ʞᴅʥʝ ʙʽʣʫʽ. ʆץʫʰʳʣʘʨ ʦʡʣʘʥʘ ʙʽʣʫʽ, ʦץʫʜʘסʳ 

ʞʝʪʽʩʪʽʢʪʝʨʽʥʽש ʜʝשʛʝʡʽʥ ʪʘʣʜʘʡ ʙʽʣʫʽ, ᴇʟ ʙʽʣʽʤʽʥʝ ʞʘʫʘʧʪʳ ʙʦʣʫʳ ʪʠʽʩ. ʆʣʘʨ 

ʙʽʣʛʝʥʜʝʨʽ ʪʫʨʘʣʳ ʩᴇʡʣʝʩʫ, ʞʘשʘ ʙʽʣʽʤʜʽ ᴇʪʢʝʥ ʪᴅʞʽʨʠʙʝʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ʙʽʣʫ 

ʞᴅʥʝ ʦʥʳ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ץʦʣʜʘʥʘ ʙʽʣʫ ץʘʙʽʣʝʪʽʥʝ ʠʝ ʙʦʣʫʳ ʢʝʨʝʢ. ɹʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ 

ʪᴅʨʙʠʝ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ᴅʜʽʩʪʝʨʽ ʤʝʥ ʪᴅʩʽʣʜʝʨʽ ץʘʥʜʘʡ ʙʦʣʫʳ ʢʝʨʝʢ? ɹײʣ ʪʫʨʘʣʳ ᴇʪʢʝʥ 

 ʧʩʠʭʦʣʦʛʳ ɹʝʥʜʞʘʤʠʥ ɹʣʫʤ שʰʽ ʞʳʣʜʘʨʳʥʜʘ ʏʠʢʘʛʦ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽ-50 שʘʩʳʨʜʳס

ʦʡʣʘʜʳ. ʆʥʳש ʧʘʡʳʤʜʘʫʳʥʰʘ, ʝʛʝʨ ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫʜʽש ʘʨʥʘʡʳ ᴅʜʽʩʪʝʨʽ ʤʝʥ 

ʪᴅʩʽʣʜʝʨʽ ʙʦʣʤʘʩʘ, ʦʥʜʘ ʘʜʘʤʜʘʨ ᴅʡʛʽʣʽ ʙʦʣסʘʥ ʙʠʽʢʪʝʨʛʝ ʞʝʪʫʽ ʝʢʽʪʘʣʘʡ ʝʜʽ. 

ɹʝʥʜʞʘʤʠʥ ɹʣʫʤʥʳש ʟʝʨʪʪʝʫʣʝʨʽ ʦʥʳ ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʪᴅʨʙʠʝ ᴅʜʽʩʪʝʨʽʥʽש ʤʦʜʝʣʽʥ 

 ʘʥ ʘʜʘʤʜʘʨʜʘ ʪʘʣʘʥʪʪʘʨסʘʩʳʥʜʘ ʢʝʡʽʥʽʨʝʢ ʢᴇʨʥʝʢʪʽ ʙʦʣץʘʨ שʘ ᴅʢʝʣʜʽ, ʩʦʥʳסʨʫײץ

ʜʘʤʳʜʳ. ɹײʣ ʤʦʜʝʣʴ "ɹʝʥʜʞʘʤʠʥ ɹʣʫʤʥʳש ʙʽʣʽʤ ʜʝשʛʝʡʣʝʨʽʥʽש ʪʘʢʩʦʥʦʤʠʷʩʳ" ʜʝʧ 

ʘʪʘʣʜʳ ʞᴅʥʝ ʢʝʡʽʥʽʨʝʢ ɹ.ɹʣʫʤ ʙʘʩʪʘסʘʥ ʘʤʝʨʠʢʘʥʜʳס ץʘʣʳʤʜʘʨ ʪʦʙʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʫ װʰʽʥ ײʩʳʥʳʣʜʳ. ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳ ʤסײʘʣʽʤʥʽש ʦץʫʰʳʣʘʨסʘ 

 שʞʽʢʪʝʣʫʽʥ ʙʽʣʜʽʨʝʜʽ. ʆʣʘʨʜʳ שʩʘʪʪʘʨʳʥʳץʫ ʤʘץʦʷʪʳʥ ʤʽʥʜʝʪʪʝʨʽ ʤʝʥ ʪʠʽʩʪʽ ʦץ

ʙʘʨʣʳסʳ װʰ ʩʘʣʘסʘ ʙᴇʣʽʥʝʜʽ: ʢʦʛʥʠʪʠʚʪʽ, ʘʬʬʝʢʪʠʚʪʽ (ʵʤʦʮʠʦʥʘʣʜʳ) ʞᴅʥʝ 

ʧʩʠʭʦʤʦʪʦʨʣʳ (ʙʘʩץʘʰʘ: "ʙʽʣʝʤʽʥ ï ʩʝʟʽʥʝʤʽʥ ï ʞʘʩʘʡʤʳʥ"). ᴄʨ ʩʘʣʘʥʳש ʽʰʽʥʜʝ 
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ʘʣʜʳסשʳ ʜʝשʛʝʡʜʝʛʽ ʪᴅʞʽʨʠʙʝʥʽ ʪװʩʽʥʙʝʩʪʝʥ ʞʦסʘʨʳ ʜʝשʛʝʡʛʝ ᴇʪʫ ʤװʤʢʽʥ ʝʤʝʩ [2; 

482]. ʂʦʛʥʠʪʠʚʪʽ ʩʘʣʘ - ʤײʥʜʘ ʙʽʣʽʤʤʝʥ, ʪװʩʽʥʫʤʝʥ ʞᴅʥʝ ʩʳʥʠ ʦʡʣʘʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ 

ʜʘסʜʳʣʘʨ ʤʝʥ ײץʟʳʨʝʪʪʝʨ ץʘʣʳʧʪʘʩʘʜʳ. ɸʬʬʝʢʪʠʚʪʽ ʩʘʣʘ-ʘʜʘʤʥʳש ʵʤʦʮʠʦʥʘʣʜʳ 

ʩʬʝʨʘʩʳʥ, ʦʥʳש ʙʘʩץʘʣʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ, ʩʝʟʽʤʜʝʨʽʥ (ʞʘʥʘʰʳʨʣʳץ, 

ʢᴇʨʰʽʩʽʥʝ ʜʝʛʝʥ ץʫʘʥʳʰ ʞᴅʥʝ ʪ.ʙ.) ʢᴇʨʩʝʪʝʪʽʥ ʜʘסʜʳʣʘʨ. ʇʩʠʭʦʤʦʪʦʨʣʳץ ʘʡʤʘץ 

ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʤʝʥ, ʦʣʘʨʜʳש ʜʘʤʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ (ײץʨʘʣʜʘʨʜʳ ʙʽʣʫ ʞᴅʥʝ 

ʦʣʘʨʜʳ ץʦʣʜʘʥʫ). ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳʥʳש ʤʘץʩʘʪʳ - ʤסײʘʣʽʤʥʽש ʙʘʨʣʳװ ץʰ ʩʘʣʘסʘ 

ʥʘʟʘʨ ʘʫʜʘʨʫʳ ʞʘסʜʘʡʳʥʜʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʪʳʥ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥ ʦץʳʪʫʜʳש 

ʝש ʪʦʣʳץ ʪװʨʽ. "ɹʣʫʤ ʧʠʨʘʤʠʜʘʩʳ" - ʙײʣ ʙʽʣʽʤ ʙʝʨʫ ʤʘץʩʘʪʪʘʨʳʥʳש ʠʝʨʘʨʭʠʷʣʳץ 

ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʞװʡʝʩʽ. ʆʥʳש ᴅʨ ʜʝשʛʝʡʽ ʙʝʣʛʽʣʽ ʙʽʨ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ 

  .(ʳʟשʘʨʘץ 1-ʩʫʨʝʪʪʽ) (ʨʜʝʣʽʛʝ ʜʝʡʽʥװʘʨʘʧʘʡʳʤʥʘʥ ʢץ) ʘʤʪʠʜʳץ ʘʣʳʧʪʘʩʪʳʨʫʜʳץ

 

 
ʉʫʨʝʪ 1. ɹ. ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳ 

 

ɹ. ɹʣʫʤ 6 ʥʝʛʽʟʛʽ ʙᴇʣʽʤʜʽ ʘʥʳץʪʘʡʜʳ: ʙʽʣʽʤ, ʪװʩʽʥʫ, ץʦʣʜʘʥʫ, ʪʘʣʜʘʫ, ʩʠʥʪʝʟ 

ʞᴅʥʝ ʙʘסʘʣʘʫ. ʄסײʘʣʽʤʥʽש ʤʽʥʜʝʪʽ-ʩʘʙʘץʪʘʨʜʳ ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʜʘ 

ʦץʫʰʳʣʘʨʜʳש ʘץʳʣ-ʦʡʳʥʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ ʝʪʽʧ ʞʦʩʧʘʨʣʘʫ 

[4;32].  

ɹʽʨʽʥʰʽ ʩʫʨʝʪʪʝʛʽ ɹʣʫʤ ʧʠʨʘʤʠʜʘʩʳ ʩʘʙʘץʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ʥʘץʪʳ 

ᴅʨʝʢʝʪʪʝʨʽʥʝ ʙʘסʳʪʪʘʣסʘʥ ᴅʨʙʽʨ ʤʘץʩʘʪʪʳ ʩʘʥʘʪʪʳש ʤʘסʳʥʘʩʳʥ ץʘʨʘʩʪʳʨʳשʳʟ. ɹʣʫʤ 

ʪʫʨʘʣʳ ʦʡʣʘʫʜʳש ʝש ʪᴇʤʝʥʛʽ ʜʝשʛʝʡʽ-ʙʽʣʽʤ ʤʝʥ ʪװʩʽʥʽʢ. ɹײʣ ʜʝשʛʝʡʜʝ ʦץʫʰʳʣʘʨ 

 ,ʪʘʡʜʳ ʞᴅʥʝ ʢᴇʙʝʡʪʝʜʽ. ɽʛʝʨ ʙʽʣʽʤ ʘʣʫʰʳ ʪʝʨʤʠʥʜʝʨʜʽץʡʨʝʥʛʝʥ ʤʘʪʝʨʠʘʣʜʳ ʝʩʪʝ ʩʘװ

ʥʘץʪʳ ʬʘʢʪʽʣʝʨʜʽ, ʥʝʛʽʟʛʽ סײʳʤʜʘʨʜʳ, ʧʨʠʥʮʠʧʪʝʨʜʽ ʞᴅʥʝ ʪ.ʙ. ʞʘסשʳʨʪʩʘ, ʙײʣ 

ʜʝשʛʝʡʛʝ ץʦʣ ʞʝʪʢʽʟʽʣʜʽ ʜʝʧ ʩʘʥʘʣʘʜʳ. [4; 20]. ʊװʩʽʥʫ ʜʝשʛʝʡʽʥʜʝ ʦץʫʰʳʥʳש 

ʤʘʪʝʨʠʘʣʜʳ ᴇʨʥʝʢʪʽש ʙʽʨ ʪװʨʽʥʝʥ ʝʢʽʥʰʽʩʽʥʝ ʪװʨʣʝʥʜʽʨʫ ץʘʙʽʣʝʪʽ, ʟʝʨʪʪʝʣʝʪʽʥ 

ʪʘץʳʨʳʧʪʳש ʽʰʢʽ ʤʘʟʤײʥʳʥ ʪװʩʽʥʫ, ʦץʠסʘʣʘʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨʜʳש ʦʜʘʥ ᴅʨʽ ʙʘʨʳʩʳʥ 

ʙʦʣʞʘʫ ʤװʤʢʽʥʜʽʛʽ ץʘʙʳʣʜʘʥʘʜʳ. ʆץʫʰʳ ʜʝשʛʝʡʛʝ ʞʝʪʝʜʽ, ʝʛʝʨ ʦʣ ʬʘʢʪʽʣʝʨʜʽ, 

ʝʨʝʞʝʣʝʨʜʽ, ʧʨʠʥʮʠʧʪʝʨʜʽ ʪװʩʽʥʜʽʨʝ ʘʣʩʘ, ʩᴇʟʙʝʥ ʘʡʪʳʣסʘʥʜʳ ʬʦʨʤʫʣʘʣʘʨסʘ 

ʘʡʥʘʣʜʳʨʘ ʘʣʩʘ, ʩʘʣʜʘʨʳʥ ʙʦʣʞʘʡ ʘʣʘʜʳ, ʤʳʩʘʣʳ, ʵʢʩʧʝʨʠʤʝʥʪ ʙʘʨʳʩʳʥʜʘ ʢᴇʨʛʝʥ 

ʞᴅʥʝ ʪ.ʙ. ʘʨʘʣʳץ, ʦʨʪʘ ʜʝשʛʝʡ, ץʦʣʜʘʥʫ ʤʝʥ ʪʘʣʜʘʫʜʳ ʘʣʜʳ. ʆʩʳ ʜʝשʛʝʡʜʝʛʽ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳש ʥʘץʪʳ ʽʩ-ᴅʨʝʢʝʪʪʝʨʽ ʟʘשʜʘʨʜʳ, ʪʝʦʨʠʷʣʘʨʜʳ ץʦʣʜʘʥʘ ʙʽʣʫ, ʞʘשʘ 

ʞʘסʜʘʡʣʘʨʜʘ סײʳʤʜʘʨ ʤʝʥ ʧʨʠʥʮʠʧʪʝʨʜʽ ץʦʣʜʘʥʫ. 
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ʊʘʣʜʘʫ ʜʝשʛʝʡʽʥʜʝ ʦץʫʰʳ ʙװʪʽʥʜʽ ʙᴇʣʽʢʪʝʨʛʝ ʙᴇʣʝ ʙʽʣʫʽ, ʙᴇʣʽʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ 

 ʪʘʡץʘʥ ʧʨʠʥʮʠʧʪʝʨʽʥ ʘʥʳסʡʳʤʜʘʩʪʳʨʳʣײ שʪʽʥʥʽװʘʪʳʥʘʩʪʘʨʜʳ ʦʨʥʘʪʘ ʙʽʣʫʽ, ʙץ

ʙʽʣʫʽ, ʧʘʡʳʤʜʘʫʜʳש ʣʦʛʠʢʘʣʳץ ʪʽʟʙʝʛʽʥ ײץʨʘ ʙʽʣʫʽ, ʧʘʡʳʤʜʘʫ ʣʦʛʠʢʘʩʳʥʜʘסʳ 

 ʳסʪʘʨʜʳ ʪʘʙʘ ʙʽʣʫʽ, ʬʘʢʪʽʣʝʨ ʤʝʥ ʩʘʣʜʘʨʣʘʨ ʘʨʘʩʳʥʜʘץʳʣʳץʘʪʝʣʽʢʪʝʨ ʤʝʥ ʦʣץ

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʢᴇʨʝ ʙʽʣʫʽ ʢʝʨʝʢ. 

ʆʡʣʘʫʜʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥʝ ʩʠʥʪʝʟ ʞᴅʥʝ ʙʘסʘʣʘʫ ʞʘʪʘʜʳ. ʉʠʥʪʝʟ 

ʦץʫʰʳʣʘʨʜʳש ʵʣʝʤʝʥʪʪʝʨʜʽ ʙʽʨʽʢʪʽʨʝ ʦʪʳʨʳʧ, ʪײʪʘʩʪʘʡ ʞʘʩʘʡ ʙʽʣʫʽʥ ץʘʤʪʠʜʳ. ʆʣ 

 ,ʨʛʽʟʫ ʥʝʤʝʩʝ ʙʘʷʥʜʘʤʘװʞʦʩʧʘʨʳʥ (ʵʢʩʧʝʨʠʤʝʥʪ ʞ שʫʰʳ ᴇʟ ʽʩ-ᴅʨʝʢʝʪʽʥʽץʰʽʥ ʦװ

ʨʝʬʝʨʘʪ ʞᴅʥʝ ʪ.ʙ. ʞʘʟʫ װʰʽʥ), ʪʘʧʩʳʨʤʘʥʳש ʩʳʟʙʘʩʳʥ ʞʘʩʘʡ ʘʣʫʳ ʢʝʨʝʢ. 

ɽש ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ï ʙʘסʘʣʘʫ ʜʝשʛʝʡʽʥʜʝ-ʙʽʣʽʤ ʘʣʫʰʳ ʙʝʣʛʽʣʽ ʙʽʨ ʞʘסʜʘʡʜʘסʳ 

ʙʝʣʛʽʣʽ ʙʽʨ ʤʘʪʝʨʠʘʣʜʳש ʤʘשʳʟʜʳʣʳסʳʥ, ʙʝʣʛʽʣʽ ʙʽʨ ץʳʟʤʝʪ ᴇʥʽʤʽʥʽש 

ʤʘשʳʟʜʳʣʳסʳʥ ʙʘסʘʣʘʡ ʙʽʣʫʽ ʢʝʨʝʢ. ʉʘʙʘץʪʳ ʞʦʩʧʘʨʣʘʫ ʢʝʟʽʥʜʝ ʤסײʘʣʽʤʛʝ ʢᴇʤʝʢ 

ʢᴇʨʩʝʪʽʣʝʜʽ ʝʪʽʩʪʽʢʪʝʨ-ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳʥʳש ʪʽʨʝʢʪʝʨʽ [1]. 

ʉʘʙʘץץʘ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ײץʨʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʩʽʟ ʀʣʶʰʠʥʘ ʃ.ʉ. ʢʝʩʪʝʩʽʥʽש 

ʙʘסʘʥʜʘʨʳ ɹʣʫʤ ʝʪʽʩʪʽʢʪʝʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʞʘʩʘʣʘʜʳ (1-ʢʝʩʪʝʥʽ ץʘʨʘשʳʟ). 

 

ʂʝʩʪʝ 1. ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳʥʳש ᴅʨʝʢʝʪ ʝʪʽʩʪʽʢʪʝʨʽ 

 ̄ ɼʝשʛʝʡ ᴄʨʝʢʝʪ 

ʝʪʽʩʪʽʢʪʝʨʽ 

 ʣʛʽ ʪʘʧʩʳʨʤʘʣʘʨת ʪʘʨץʨʘײʣʛʽ ʩת

1 ɹʽʣ̔ʤ 

 

ʊʘשʜʘʫ, ʪʘʙʫ, 

ʪʽʟʽʤʜʝʫ, ʝʩʢʝ 

ʪװʩʽʨʫ, ʘʪʘʫ, 

ʘʥʳץʪʘʫ 

ɹײʣ ʥʝ? פʘʡʜʘ? פʘʰʘʥ? ʂʽʤ? 

 ʘʣʘʡפ ?ʘʣʘʡ ʙʦʣʜʳפ

ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ? 

 ?ʘʡʩʳʩʳפ

ɯʟʜʝʫ, ʪʘשʜʘʫ 

ʞʘʩʘʫ, ץʘʪʝʣʝʨʜʽ 

ʪװʟʝʪʫ, ʪʝʩʪ 

ʞװʨʛʽʟʫ 

2 ʊװʩʽʥʫ 

 

ʙʽʣʜʽʨʫ, ʪʘʨʘʪʫ, 

ʩʘʣʳʩʪʳʨʫ, 

ʞʽʢʪʝʫ, 

ʞʘʣʧʳʣʘʫ, 

ʪʘʣץʳʣʘʫ, 

ʪװʩʽʥʜʽʨʫ 

 ?ʘ ʙʦʣʘʜʳסʘʣʘʡ ʪʘʨʘʪʫפ

 ?ʘ ʙʦʣʘʜʳסʘʣʘʡ ʩʘʣʳʩʪʳʨʫפ

ʅʝ ʙʦʣʳʧ ʞʘʪʳʨ? ɹײʣ ʥʝʥʽ 

ʙʽʣʜʽʨʝʜʽ? ױɹʊ ʪʫʨʘʣʳ ʥʝ 

ʘʡʪʫסʘ ʙʦʣʘʜʳ? פʘʣʘʡ 

ʞʘʣʧʳʣʘʫסʘ ʙʦʣʘʜʳ? 

ʉʫʨʝʪʪʝʨ, 

ʩʳʟʙʘʣʘʨ, 

ʠʣʣʶʩʪʨʘʮʠʷʣʘʨ, 

ʙʘʷʥʜʘʤʘʣʘʨ, 

ʭʘʙʘʨʣʘʤʘʣʘʨ 

ʜʘʡʳʥʜʘʫ 

ʦʣʜʘʥפ 3

ʫ 

 

 ,ʦʣʜʘʥʫץ

ʝʩʝʧʪʝʫ, 

ᴇʟʛʝʨʪʫ, ʘʷץʪʘʫ, 

ʞʽʢʪʝʫ, ʟʝʨʪʪʝʫ, 

ʵʢʩʧʝʨʠʤʝʥʪ 

ʞװʨʛʽʟʫ, ʰʝʰʫ 

 

...ʇʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ץʘʣʘʡ 

ʰʝʰʫʛʝ ʙʦʣʘʜʳ? ...תʰʽʥ ʥʝʥʽ 

ᴇʟʛʝʨʪʫ ʢʝʨʝʢ? פʘʣʘʡ 

ʝʣʝʩʪʝʪʫʛʝ ʙʦʣʘʜʳ? ɽʛʝʨ 

 ?ɹʊ ʙʦʣʩʘ, ʥʝ ᴇʟʛʝʨʝʜʽױ

...ᴆʟʛʝʨʪʫ װʰʽʥ ץʘʥʜʘʡ 

ʵʣʝʤʝʥʪʪʝʨʜʽ ʪʘשʜʘʫ ʢʝʨʝʢ? 

...ʂᴇʨʩʝʪʫ װʰʽʥ ץʘʥʜʘʡ 

ʬʘʢʪʽʣʝʨʜʽ ʪʘשʜʘʫ ʢʝʨʝʢ? 

ʉʘʫʘʣʥʘʤʘ 

ʞװʨʛʽʟʫ, 

ʵʢʩʧʝʨʠʤʝʥʪ 

ʞװʨʛʽʟʫ, ʢʝʩʪʝ 

 ʨʫ, ʩʫʨʝʪʪʝʨʜʝײץ

ʢᴇʨʩʝʪʫ 

4 ʊʘʣʜʘʫ 

 

ʰʳסʘʨʫ, 

ʙᴇʣʝʢʪʝʫ, 

ʪװʩʽʥʜʽʨʫ, 

 ʘʨʩʳץ-ʘʨʘʤʘץ

 ,ʦʶץ

ʙᴇʣʝhʢʪʝʫ, 

 ?ʘʥʜʘʡץ ɹʊ ʢʦʤʧʦʥʝʥʪʪʝʨʽױ

 ?ʘʣʘʡ ʙʘʡʣʘʥʳʩʪʳץ ɹʊױ

ʉʝʙʝʧʪʝʨʽ ץʘʥʜʘʡ? ʅʝ 

ʙʦʣʞʘʫסʘ ʙʦʣʘʜʳ? פʘʥʜʘʡ 

 ?ʘ ʙʦʣʘʜʳסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ

 ʘʥʜʘʡ ʜᴅʣʝʣʜʝʨ ʢʝʣʪʽʨʫʛʝפ

ʙʦʣʘʜʳ? 

ɼʠʘʛʨʘʤʤʘʣʘʨ, 

ʛʨʘʬʠʢʪʝʨ, 

ʩʭʝʤʘʣʘʨ 

 ʳʟ, ʰʦʣʫשʨʳײץ

ʞʘʩʘשʳʟ, ʨʝʬʝʨʘʪ, 

ʧʨʝʟʝʥʪʘʮʠʷ 

ʜʘʡʳʥʜʘשʳʟ 
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ʩʘʣʳʩʪʳʨʫ, 

ʨʝʪʢʝ ʢʝʣʪʽʨʫ 

5 ʉʠʥʪʝʟ 

 

 ,ʨʘʩʪʳʨʫײץ

 ,ʨʫ, ᴅʟʽʨʣʝʫײץ

ʞʘʣʧʳʣʘʫ, 

ʙʽʨʽʢʪʽʨʫ, 

 ,ʩʳʥʫ, ʦʨʥʘʪʫײ

ʘʫʳʩʪʳʨʫ 

 

 ʘʥʜʘʡ ᴇʟʛʝʨʽʩʪʝʨץ ʘס-ɹʊױ

ʝʥʛʽʟʫ ʢʝʨʝʢ? ɽʛʝʨ ױɹʊ ʙʦʣʩʘ 

ʥʝ ʙʦʣʘʜʳ? ױɹʊ-ʥʳ ʥʝ 

 ʘ ʙʦʣʘʜʳ? ... ɾʘʩʘʫסʩʳʥʫײ

 ʘסʦʣʜʘʥʫץ ʘʣʘʡץ...ʰʽʥװ

ʙʦʣʘʜʳ? ɸʟʘʡʪʫ (װʣʢʝʡʪʫ) 

 ʘʣʘʡפ ?ʰʽʥ ʥʝ ʽʩʪʝʫ ʢʝʨʝʢװ

ʪʝʢʩʝʨʫʛʝ ʙʦʣʘʜʳ? 

ʇʨʝʟʝʥʪʘʮʠʷ, 

ʩʭʝʤʘ, ʘʣʛʦʨʠʪʤ 

ʜʘʡʳʥʜʘשʳʟ; 

ʪʘʨʠʭ ײץʨʳשʳʟ, 

 ʳʥʳסʨʳʣײץ

 ʳʟשʨʘʩʪʳʨʳײץ

 

6 ɹʘסʘʣʘʫ 

 

 ,ʘʫ, ᴇʣʰʝʫסʦʨץ

ʩʳʥʘʫ, 

ʥʝʛʽʟʜʝʫ, 

ʜʘʫʣʘʩʫ, 

ʨʘʩʪʘʫ, ʪʝʢʩʝʨʫ 

 

ʉʽʟ ᴅʨʝʢʝʪʪʝʨʤʝʥ 

(ʥᴅʪʠʞʝʣʝʨʤʝʥ) ʢʝʣʽʩʝʩʽʟ ʙʝ? 

ʉʽʟʜʽש ʧʽʢʽʨʽשʽʟ ץʘʥʜʘʡ? 

 ʘʣʘʡ ʜᴅʣʝʣʜʝʫʛʝ ʙʦʣʘʜʳפ

(ʞʦץץʘ ʰʳסʘʨʫ)? פʘʣʘʡ 

ʙʘסʘʣʘʫסʘ ʙʦʣʘʜʳ 

(ʦʨʥʘʣʘʩʪʳʨʫ)? ױɹʊ-ʥʳש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ץʘʥʜʘʡ? 

 

ʇʽʢʽʨ ʞʘʟʫ, ʧʽʢʽʨ 

ʙʽʣʜʽʨʫ, 

 ʩʳʥʳʩʪʘʨײ

ʜʘʡʳʥʜʘʫ, ʰʦʣʫ 

ʞʘʩʘʫ, ʛʠʧʦʪʝʟʘ 

ʞʘʩʘʫ, ʩʶʞʝʪʪʽ 

ʜʘʡʳʥʜʘʫ 

(ʨʝʧʦʨʪʘʞ, ʝʩʝʧ, 

ʙʘʷʥʜʘʤʘ) 

 

1 ʢʝʩʪʝʜʝ ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳʥʳש ᴅʨʝʢʝʪ ʝʪʽʩʪʽʢʪʝʨʽ ʩʘʙʘץʪʘʨʜʘ ɹʣʫʤ 

ʪʝʢʰʝʩʽʥ ʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ [5]. "ʅʝʛʝ?", "ʪװʩʽʥʜʽʨʽשʽʟ", "ײʩʳʥʳשʳʟ", "ʘʪʘשʳʟ", 

"ʦʡʣʘʧ ʪʘʙʳשʳʟ" ʞᴅʥʝ ʙʘʩץʘ ʩᴇʟʜʝʨʜʽ ʤסײʘʣʽʤ ʥʝʤʝʩʝ ʦץʫʰʳʣʘʨ ʞʘʩʘסʘʥ ʪʝʢʰʝʥʽש 

ʰʝʪʽʥʜʝ ʞʘʟʫסʘ ʙʦʣʘʜʳ. ʃʘץʪʳʨʫ ʢʝʟʽʥʜʝ ʦץʫʰʳ ʦʨʳʥʜʘʫʳ ʢʝʨʝʢ ʥʘץʪʳ ʪʘʧʩʳʨʤʘ 

ʦʥʳש ʰʝʪʽʥʝ ʪװʩʝʜʽ. ɽץ שʘʨʘʧʘʡʳʤʳ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʟʘשʥʳש ʪײʞʳʨʳʤʜʘʤʘʩʳʥ, 

ʪײʞʳʨʳʤʜʘʤʘʥʳ ʥʝʤʝʩʝ ʝʨʝʞʝʥʽ ʘʥʳץʪʘʫʜʳ, ʷסʥʠ ʢᴇʙʝʶ ʜʝשʛʝʡʽʥʜʝ ʢᴇʙʝʡʪʫ 

ʪʘʧʩʳʨʤʘʩʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ɹײʣ ᴅʨʝʢʝʪʪʝʨʛʝ ʦץʫʰʳʥʳ "ʘʪʘשʳʟ" ʩᴇʟʽ ʰʘץʳʨʘʜʳ. 

ɹʽʨʘץ ʝʛʝʨ ʪʝʢʰʝʜʝ " ʥʝʛʝ?" ʤײʥʜʘ ʙʽʣʽʤ ʘʣʫʰʳ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʧᴅʥʤʝʥ ʙʦʣʫʳ ʤװʤʢʽʥ 

 "ʩʽʥʜʽʨʫװʪʘʫʳ ʢʝʨʝʢ. "ʊץʩʝʙʝʧʪʝʨʽ ʤʝʥ ʩʘʣʜʘʨʳʥ ʘʥʳ שʧʨʦʮʝʩʪʽ ,שʙʳʣʳʩʪʳײץ

ʪʘʧʩʳʨʤʘʩʳ ʦץʫʰʳʜʘʥ ʙʽʣʽʤʜʽ סʘʥʘ ʝʤʝʩ, ʦʣʘʨʜʳ ʥʘץʪʳ ʧʨʘʢʪʠʢʘʣʳץ ʞʘסʜʘʡʜʘ 

 ɹʊ-ʤʝʥױ" ,"ʳʟשɹʊ ʦʡʣʘʧ ʪʘʙʳױ ","ʳʟשʩʳʥʳײ ɹʊױ" .ʦʣʜʘʥʘ ʙʽʣʫʜʽ ʜʝ ʪʘʣʘʧ ʝʪʝʜʽץ

ʙᴇʣʽʩʽשʽʟ" ʬʘʢʪʽʣʝʨ ʤʝʥ ʩʘʣʜʘʨʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʘʥʳץʪʘʫסʘ, 

ʜʝʨʝʢʪʝʨʜʽש ʤʘשʳʟʜʳʣʳסʳʥ ʪʘʣʜʘʫסʘ, ʙʘסʘʣʘʫסʘ, ʙʘʩץʘ ʧᴅʥʜʽʢ ʩʘʣʘʣʘʨʜʘסʳ ʙʽʣʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ʪ.ʙ. ץʘʙʽʣʝʪʪʽ ʦץʫʰʳʥʳש ʘץʳʣ-ʦʡ ᴅʨʝʢʝʪʽʥ ʙʝʣʩʝʥʜʽʨʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ. ʗסʥʠ, ʙײʣ ʞʝʨʜʝ ʙʽʟ ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʨʠʘʣʜʳש ʽʰʢʽ, ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ 

ʤʘʟʤײʥʳʥ ʪװʩʽʥʫʽ ʪʫʨʘʣʳ ʘʡʪʳʧ ʦʪʳʨʤʳʟ. 

"ɹʣʫʤ ʪװʡʤʝʜʘץ" - ʘʣʪʳ ʞʘʧʳʨʘץʰʘʩʳ ʙʘʨ ʛװʣ, ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʜʘ ʩײʨʘץ 

ʞʘʟʳʣסʘʥ [3]. ʆץʫʰʳ ʬʘʢʪʽʥʽ ʘʪʘסʘʥʜʘ, ʷסʥʠ ʥʘץʪʳ ʘץʧʘʨʘʪʪʳ ץʘʡʪʘʣʘסʘʥʜʘ ʩײʨʘץ 

 ʘʣʘʡ?è. ʆʣʘʨ ʢᴇʙʽʥʝʩʝץ" ,"?ʘʰʘʥץ" ,"?ʪʘʨ: "ʥʝץʨʘײʣ ʩײʤʢʽʥ. ɹװʘʨʘʧʘʡʳʤ ʙʦʣʫʳ ʤץ

ʟʝʨʪʪʝʣʛʝʥ ʪʘץʳʨʳʧʪʘʨ ʙʦʡʳʥʰʘ ʩʳʥʘץʪʘʨ, ʪʝʩʪʪʝʨ, ʪʝʨʤʠʥʜʝʨʜʽ ʙʽʣʫʛʝ ʘʨʥʘʣסʘʥ 

ʜʠʢʪʘʥʪʪʘʨ ʢʝʟʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ʄסײʘʣʽʤ ʦץʫʰʳסʘ ʞʘʫʘʧ ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ ץʘʥʜʘʡ 

ʜʘ ʙʽʨ ʪײʞʳʨʳʤʜʘʤʘʥʳ ʥʝʤʝʩʝ ʪײʞʳʨʳʤʜʳ ʥʘץʪʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʩײʨʘץʪʘʨ 

ʙʘʨ. ɹײʣ ʩײʨʘץʪʘʨ ʜʝʧ ʘʪʘʣʘʜʳ ï ʥʘץʪʳʣʘʫ. ʆʩʳ ʪʠʧʪʝʛʽ ʩײʨʘץʪʘʨ ʢʝʣʝʩʽʜʝʡ ʙʦʣʫʳ 

ʤװʤʢʽʥ: "ʷסʥʠ, ʩʽʟ ʥʝ ʞʝʧ ʞʘʪʳʨʩʳʟ?", "ɽʛʝʨ ʄʝʥ ʜײʨʳʩ ʪװʩʽʥʩʝʤ, ʦʥʜʘ ʘʭ?"ʞᴅʥʝ 

ʙʘʩץʘʣʘʨ. ʄסײʘʣʽʤ ʦץʫʰʳʥʳש ʘʡʪʳʣʤʘסʘʥ ʘץʧʘʨʘʪʪʳ ץʘʡʪʘʣʘʫʳʥ ץʘʣʘʩʘ, ʩײʨʘץ ץʦʷ 
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ʘʣʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʤסײʘʣʽʤ ʞʘסʳʤʩʳʟ ʵʤʦʮʠʷʣʘʨʜʳ ʙʽʣʜʽʨʤʝʫʽ ʢʝʨʝʢ. 

ʉײʨʘץʪʘʨʜʳש ʢʝʣʝʩʽ ʪװʨʽ ï ʪװʩʽʥʜʽʨʫ. ᴄʜʝʪʪʝ ʙײʣ ʩײʨʘץʪʘʨ "ʥʝʛʝ?è. ʆʣʘʨ ʩʝʙʝʧ-

ʩʘʣʜʘʨʣʳץ ʙʘʡʣʘʥʳʩʪʘʨ ʦʨʥʘʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɽʛʝʨ ʦץʫʰʳ ʙײʣ ʩײʨʘץʪʳש ʞʘʫʘʙʳʥ 

ʙʽʣʩʝ, ʦʥʜʘ ʩײʨʘץ ץʘʨʘʧʘʡʳʤ ʙʦʣʘʜʳ. ʉײʨʘץʪʘʨ " ʝʛʝʨ ʞʝʩʝ ʥʝ ʙʦʣʘʨ ʝʜʽ?", "ɽʛʝʨ... 

ʙʦʣʩʘ, ...ץʘʣʘʡ ʜʘʤʠʜʳ?" ʞᴅʥʝ ʪ. ʙ. ʰʳסʘʨʤʘʰʳʣʳץץʘ ʞʘʪʘʜʳ. ʆʩʳʥʜʘʡ ʩײʨʘץʪʘʨסʘ 

ʞʘʫʘʧ ʙʝʨʝ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨ ʙʦʣʘʰʘץʪʘ ʦץʠסʘʣʘʨʜʳץ שʘʣʘʡ ʜʘʤʠʪʳʥʳʥ ʙʦʣʞʘʫסʘ, 

ʧʘʡʳʤʜʘʫסʘ, ʪʘʣʜʘʫסʘ װʡʨʝʥʝʜʽ. 

ɹʝʣʛʽʣʽ ʙʽʨ ʦץʠסʘʣʘʨʜʳ, ײץʙʳʣʳʩʪʘʨʜʳ, ʬʘʢʪʽʣʝʨʜʽ ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽʥ 

ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤᴅʩʝʣʝʣʝʨ ʙʘסʘʣʘʫ ʪװʨʽʥʝ ʞʘʪʘʜʳ. "ɹײʣ ʧʨʦʮʝʩʩ ʝʢʽʥʰʽʩʽʥʝʥ 

 ʳ ʥʝʜʝ?" ʞᴅʥʝ ʪ.ʙ. ʝʛʝʨסʝʢʽʥʰʽʩʽʥʝʥ ʘʡʳʨʤʘʰʳʣʳ שʩʳ?", "ɹʽʨ ᴅʨʝʢʝʪʪʽץʘʣʘʡ ʞʘץ

ʤᴅʩʝʣʝ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ ʧʨʘʢʪʠʢʘ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʦʨʥʘʪʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʙʦʣʩʘ, ʦʣ ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʛʝ ʞʘʪʘʜʳ. "פʘʡʜʘ ץʦʣʜʘʥʳʣʘʜʳ?", 

 ʽʟ, ʥʝ ʽʩʪʝʨשʽʰʩʝ ץʘ ʙʦʣʘʜʳ?", "ɽʛʝʨ ʩʽʟ ʪʘʤʘסʘʫץʘʡ ʞʝʨʜʝ ʙʘʡץ ʘʨʘʧʘʡʳʤ ᴇʤʽʨʜʝפ"

ʝʜʽשʽʟ?"ʞᴅʥʝ ʪ.ʙ. ʙײʣ ᴅʜʽʩʪʽ ץʦʣʜʘʥʫ ʪᴅʞʽʨʠʙʝʩʽ ʦץʫʰʳʣʘʨסʘ ʪʘʧʩʳʨʤʘʥʳש ʙײʣ ʪװʨʽ 

 ʩʽʥʝʪʽʥʽʥ, ᴇʟ ʤʳʩʘʣʜʘʨʳʥװʳʥʘʩʳʥ ʪסʤʘ שʨʣʝʨʽʥʽװʪ ץʙʘʨʣʳ שʪʘʨʜʳץʨʘײʥʘʡʪʳʥʳʥ, ʩײ

ʢʝʣʪʽʨʝ ʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʂʝʣʝʩʽ ᴅʜʽʩ "ɹʣʫʤ ʪװʡʤʝʣʝʨʽ" ʜʝʧ ʘʪʘʣʘʜʳ, ʜʝʛʝʥʤʝʥ ʦʥʳ ʘʤʝʨʠʢʘʥʜʳץ 

ʤסײʘʣʽʤ ʦʡʣʘʧ ʪʘʧץʘʥ ʂʦʣʠʥ ɸʣʘʥʠʟ [1]. 

ɸʣʪʳ ʪװʨʣʽ-ʪװʩʪʽ ʪװʡʤʝʣʝʨ - ʙײʣ ɹʣʫʤ ʧʠʨʘʤʠʜʘʩʳʥʳש ʘʣʪʳ ʜʝשʛʝʡʽ (ᴅʨ 

ʜʝשʛʝʡ ï ʙʝʣʛʽʣʽ ʙʽʨ ʪװʡʤʝ ʪװʩʽ). ʊᴇʤʝʥ ʜʝשʛʝʡʜʝʥ ʞʦסʘʨʳ ʜʝשʛʝʡʛʝ ᴇʪʫ "ʢᴇʡʣʝʢʪʽ 

ʙʝʢʽʪʫ" ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʝʜʽ. 

ʆץʫʰʳסʘ ʪװʡʤʝʩʽ ʤʝʥ ʽʣʤʝʛʽ ʙʘʨ ʢʘʨʪʘʥʳ ʪʘשʜʘʫ ײʩʳʥʳʣʘʜʳ. ʊװʡʤʝʥʽש ʪװʩʽ 

ʩᴅʡʢʝʩʽʥʰʝ ʪʘʧʩʳʨʤʘ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʡʜʳ. ʊʘʧʩʳʨʤʘʣʘʨ ʞʝʢʝ, ʞײʧʪʘ ʥʝʤʝʩʝ ʪʦʧʪʘ 

ʦʨʳʥʜʘʣʫʳ ʤװʤʢʽʥ. ʊʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘסʘʥʥʘʥ ʢʝʡʽʥ ʦץʫʰʳ ʪװʡʤʝʥʽ ʙʘʩʘʜʳ. 

ʂᴇʡʣʝʢ ʪʦʣʳסʳʤʝʥ ʪװʡʤʝʣʝʥʛʝʥ-ʙײʣ ʦץʫʰʳ ʙʘʨʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʜʳ 

ʞᴅʥʝ ʘʣסʘ ײʤʪʳʣʫסʘ ʜʘʡʳʥ ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ. 

ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʤסײʘʣʽʤ ʦץʫסʘ 

 ʘʣʳʧʪʘʩʫץ שʜʳʣʘʨʜʳסʡʝʩʽ ʢʦʛʥʠʪʠʚʪʽ ʜʘװʜʘʡ ʞʘʩʘʡʜʳ. ɼʠʘʛʥʦʩʪʠʢʘ ʞסʦʣʘʡʣʳ ʞʘץ

ʜʝשʛʝʡʣʝʨʽʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨסʘ ʥʝʛʽʟʜʝʣʫʽ ʤװʤʢʽʥ 

 .(ʘ ʜʝʡʽʥסʘʣʘʫסʦʣʜʘʥʫʜʘʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʘץ)

ʂʦʛʥʠʪʠʚʪʽ ʜʘסʜʳʣʘʨʜʘʥ ʢʝʡʽʥ ʤʝʪʘʢʦʛʥʠʪʠʚʪʽʢ ʜʘסʜʳʣʘʨ ï ʦץʫʰʳʣʘʨסʘ ᴇʟʽʥ-

ᴇʟʽ ʪᴅʨʙʠʝʣʝʫ ʜʝשʛʝʡʽʥʝ ʞʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ᴇʟʽʥʜʽʢ ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥ ʞʦʩʧʘʨʣʘʫ, 

ʠʥʪʨʦʩʧʝʢʮʠʷ, ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫ ץʘʙʽʣʝʪʽ. 

ʆʩʳʣʘʡʰʘ, ɹʣʫʤ ʤʘץʩʘʪʪʘʨʳʥʳש ʪʘʢʩʦʥʦʤʠʷʩʳ ʞʦסʘʨʳ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ 

ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʤʘץʩʘʪʪʘʨʳʥ ʦʡʣʘʩʪʳʨʫʜʳײץ שʨʘʣʳ, ʦץʫ 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ᴆʟʜʝʨʽשʽʟ ʙʽʣʝʪʽʥʜʝʡ, ʧʦʣʠʤʝʨʣʽ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ ʟʘʤʘʥʘʫʠ 

ʪʝʭʥʠʢʘʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʤʘʰʠʥʘ ʞʘʩʘʫ, ʢᴇʣʽʢ, ʭʠʤʠʷ ʩʘʣʘʣʘʨʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ 

ʤʝʜʠʮʠʥʘʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ɸʩʘʞʦסʘʨʳ ʤʦʣʝʢʫʣʘʣʳץ ʧʦʣʠʵʪʠʣʝʥ (ɸɾʄʇʕ) 

ʽʩ ʞװʟʽʥʜʝ ʤʘשʳʟʜʳ ץʘʩʠʝʪʪʝʨʜʽש ʝʨʝʢʰʝ װʡʣʝʩʽʤʽ ʘʨץʘʩʳʥʜʘ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ ï 

ʞʦסʘʨʳ ʪʦʟʫסʘ ʪᴇʟʽʤʜʽʣʽʢ, ץʘʪʪʳʣʳץ ʞᴅʥʝ ʪᴇʤʝʥ װʡʢʝʣʽʩ ʢʦʵʬʬʠʮʠʝʥʪʽ [1]. ʆʥʳ 

ʤʘʰʠʥʘ ʞʘʩʘʫʜʳש ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ ץʦʣʜʘʥʫʜʳץ שʦʩʳʤʰʘ ʧʝʨʩʧʝʢʪʠʚʘʩʳ ᴅʨ 

ʪװʨʣʽ ʪʦʣʪʳʨסʳʰʪʘʨʜʳ ʝʥʛʽʟʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ, ʙײʣ ʦʥʳש ʥʝʛʽʟʽʥʜʝ 

ʢʦʤʧʦʟʠʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʤʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʪʨʠʙʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ 

ʝʜᴅʫʽʨ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʤʘʪʝʨʠʘʣʪʘʥʫ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫʜʽש ʙʽʨ ʞʦʣʳ-

ʪʦʣʪʳʨסʳʰʪʘʨʜʳש ʞײʤʳʩ ʽʩʪʝʫʽ. ʂʝʡʙʽʨ ʪʦʣʪʳʨסʳʰʪʘʨʜʳ ʝʥʛʽʟʫ ʢʦʤʧʦʟʠʮʠʷʣʳץ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳץ שʦʣʜʘʥʫ ʘʷʩʳʥ ʢʝשʝʡʪʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [2]. 

 ʳʥסʢᴇʧ ʬʫʥʢʮʠʦʥʘʣʜʳ שʳ ʤʘʪʝʨʠʘʣʪʘʥʫ ʤʘʪʝʨʠʘʣʜʘʨʜʳסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʞʘץʩʘʨʪʫ ʞʦʣʳʥʜʘ ʙʝʪʪʽʢ ʵʣʝʢʪʨʦʥʜʳ-ʩᴅʫʣʝʣʽʢ ᴇשʜʝʫ ᴅʜʽʩʽʤʝʥ [3,4], ʩʦʥʜʘʡ-ʘץ 

ʘʨʥʘʡʳ ʪʦʣʪʳʨסʳʰ ץʦʩʧʘʣʘʨʜʳ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʜʘʤʠʜʳ [5]. ɸɾʄʇʕ ʥʝʛʽʟʽʥʜʝʛʽ 

ʞʘʙʳʥʜʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫ װʰʽʥ ᴅʨʪװʨʣʽ ʪᴅʩʽʣʜʝʨ ᴅʟʽʨʣʝʥʜʽ, ʦʣʘʨʜʳש 

ʘʨʘʩʳʥʜʘ ʂʦʤʧʦʟʠʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞʘʩʘʫ [6], ʢᴇʤʽʨʪʝʢʪʽ ʪʘʣʰʳץʪʘʨʤʝʥ 

[7,8], ʥʘʥʦʙᴇʣʰʝʢʪʝʨʤʝʥ [9] ʞᴅʥʝ ʢᴇʤʽʨʪʝʢʪʽ ʥʘʥʦʪװʪʽʢʰʝʣʝʨʤʝʥ ʥʳסʘʡʪʫ [10], 

ʦʪʪʝʛʽ ʧʣʘʟʤʘʩʳʤʝʥ ʤʦʜʠʬʠʢʘʮʠʷʣʘʫ [11] ʞᴅʥʝ ʙʘʩץʘ ʢʦʤʧʦʟʠʪʪʝʨ [12] ʘʪʘʧ ᴇʪʽʣʜʽ. 

ʉʦסשʳ ʙʽʨʥʝʰʝ ʞʳʣʜʘ ʟʝʨʪʪʝʫʰʽʣʝʨ [13,14] Al2O3, ZrO2 ʥʘʥʦײץʨʳʣʳʤʜʳץ 

 ɸɾʄʇʕ שʳʰʪʘʨʜʳסʨʽʥʜʝʛʽ ʪʦʣʪʳʨװʪʘʨʳ ʞᴅʥʝ ʛʨʘʬʝʥ ʧʣʘʩʪʠʥʢʘʣʘʨʳ ʪץʥʪʘײ

ʥʝʛʽʟʽʥʜʝʛʽ ʂʦʤʧʦʟʠʪʪʝʨʜʽש ʪʨʠʙʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫʛʝ ʪʳʨʳʩʪʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʝʥʛʽʟʽʣʫʽ ɸɾʄʇʕ ʥʝʛʽʟʽʥʜʝʛʽ ʢʦʤʧʦʟʠʪʪʽש ʬʠʟʠʢʘ ï ʤʝʭʘʥʠʢʘʣʳץ 

 ʳʰסʦʣ ʞʝʪʽʤʜʽ ʪʦʣʪʳʨץ ץʘ, ʢʦʤʤʝʨʮʠʷʣʳשʩʘʨʪʘʪʳʥ ʞʘץʘʩʠʝʪʪʝʨʽʥ ʝʜᴅʫʽʨ ʞʘץ

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʦʜʘʥ ᴅʨʽ ʽʟʜʝʫ ץʘʞʝʪ ʩʠʷץʪʳ. [15] ɸɾʄʇʕ ʤʘʪʨʠʮʘʩʳʥ ʙʘʟʘʣʴʪ 

ʙᴇʣʰʝʢʪʝʨʽʤʝʥ ʥʳסʘʡʪʫ ײץʨסʘץ ʩʳʨסʘʥʘʫ װʡʢʝʣʽʩʽʥʜʝ ʪʠʽʤʜʽ ʝʢʝʥʽ ʙʝʣʛʽʣʽ: 

https://urok.1sept.ru/articles/625679
https://pedsovet.su/metodika/priemy/6001_kubik_bluma_na_uroke
mailto:shohmanova_m@mail.ru
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ʂʦʤʧʦʟʠʪʪʝʨʜʽש ʪʦʟʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ 20 ʤʘʩ ץʦʩץʘʥʜʘ 3 ʝʩʝ ʘʨʪʘʜʳ. % ʪʦʣʪʳʨסʳʰ. 

ɸɾʄʇʕ-ʛʝ ʙʘʟʘʣʴʪ ʪʘʣʰʳץʪʘʨʳʥ ץʦʩʫ ʘʙʨʘʟʠʚʪʽ ʪʦʟʫסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽש ʞʦסʘʨʳʣʘʫʳʥ 

 ʣʝʩʽװ ץʤʘʩʩʘʣʳ שʳʰʪʳסʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʦʣ 10-20 ʤʘʩ. ʜʠʘʧʘʟʦʥʳʥʜʘ ʪʦʣʪʳʨץ

ᴇʟʛʝʨʛʝʥ ʢʝʟʜʝ 2,5 ʝʩʝ ʘʨʪʘʜʳ. %. ʇʦʣʠʤʝʨʣʽ ʂʦʤʧʦʟʠʪʪʝʨʜʽװ שʣʛʽʣʝʨʽ 10 ʄʇʘ 

ʤʝʥʰʽʢʪʽ ץʳʩʳʤʜʘ ʞᴅʥʝ 200ÜC ʘʛʣʦʤʝʨʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʳʩʪʳץ 

ʠʟʦʩʪʘʪʠʢʘʣʳץ ʧʨʝʩʪʝʫ ᴅʜʽʩʽʤʝʥ, ʩʦʜʘʥ ʢʝʡʽʥ 1,5ÜC/ʤʠʥ ʩʘʣץʳʥʜʘʪʫ 

ʞʳʣʜʘʤʜʳסʳʤʝʥ ʞʘʩʘʣʜʳ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʜʠʘʙʘʟ ʙʘʟʘʣʴʪץʘ ʞʘץʳʥ ʤʠʥʝʨʘʣʜʳ ʰʠʢʽʟʘʪ ʨʝʪʽʥʜʝ ʞʘץʩʳ 

ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʛʝ ʞᴅʥʝ ʘʛʨʝʩʩʠʚʪʽ ʦʨʪʘסʘ ʭʠʤʠʷʣʳץ ʪᴇʟʽʤʜʽʣʽʢʢʝ ʠʝ, ʙʽʨʘץ 

ʙʽʟʜʽש ʦʡʳʤʳʟʰʘ, ʜʠʘʙʘʟ ʪװʨʽʥʜʝʛʽ ʪʦʣʪʳʨסʳʰʪʳש ʛʘʟʜʳ ʞʘʣʳʥʤʝʥ ʞʘסʫ ᴅʜʽʩʽʤʝʥ 

ʘʣʳʥסʘʥ ɸɾʄʇʕ ʥʝʛʽʟʽʥʜʝʛʽ ʞʘʙʳʥʥʳײץ שʨʳʣʳʤʳ ʤʝʥ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽ ᴅʣʽ 

ʟʝʨʪʪʝʣʤʝʛʝʥ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʦʩʳ ʞײʤʳʩʪʳש ʤʘץʩʘʪʳ ʛʘʟʜʳ ʞʘסʫ ᴅʜʽʩʽʤʝʥ 

ʘʣʳʥסʘʥ ɸɾʄʇʕ ʥʝʛʽʟʽʥʜʝʛʽ ʞʘʙʳʥʥʳײץ שʨʳʣʳʤʳ ʤʝʥ ʪʨʠʙʦʣʦʛʠʷʣʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʪʦʣʪʳʨסʳʰ ʨʝʪʽʥʜʝ ʜʠʘʙʘʟʜʳש ᴅʩʝʨʽʥ ʘʥʳץʪʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹʘʩʪʘʧץʳ ײʥʪʘץʪʘʨ ʤʝʥ ʪʦʣʪʳʨסʳʰ ɸɾʄʇʕ ʞʘʙʳʥʜʘʨʳʥʳש 

ʤʠʢʨʦײץʨʳʣʳʤʳ INCA Energy ʵʥʝʨʛʝʪʠʢʘʣʳץ ʜʠʩʧʝʨʩʠʷʣʳץ ʤʠʢʨʦʘʥʘʣʠʟ 

ʞװʡʝʩʽʤʝʥ Crossbeam XB 540 (Carl Zeiss, ɻʝʨʤʘʥʠʷ) ʩʢʘʥʝʨʣʝʫʰʽ ʵʣʝʢʪʨʦʥʜʳ 

ʤʠʢʨʦʩʢʦʧʠʷ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʣʜʽ. תʣʛʽ ʙʝʪʽ ʤʝʥ ʣʠʥʟʘʥʳש ʪᴇʤʝʥʛʽ ʙᴇʣʽʛʽ ʘʨʘʩʳʥʜʘסʳ 

ʞײʤʳʩ ץʘʰʳץʪʳסʳ 4,7 ʤʤ ʙʦʣʜʳ, ʙײʣ 20 ʢɺ ʢʝʨʥʝʫʜʽ ʞʝʜʝʣʜʝʪʝʜʽ. SEM ʟʝʨʪʪʝʫʽʥʝ 

ʜʝʡʽʥ ʟʝʨʪʪʝʣʝʪʽʥ װʣʛʽʣʝʨʜʽש ʙʝʪʪʝʨʽ Au-ʜʘʥ ᴇʪʢʽʟʛʽʰ ʧʣʝʥʢʘʤʝʥ ʞʘʙʳʣסʘʥ.   

ɸʨʛʦʥ ʘʪʤʦʩʬʝʨʘʩʳʥʜʘסʳ LABSYSEVO (Setaram, ʌʨʘʥʮʠʷ) 

ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʷʣʳץ ʘʥʘʣʠʟʘʪʦʨʳʥʜʘ SVMPE ײʥʪʘץʪʘʨʳʥʳש 

ʞᴅʥʝ ʦʣʘʨʜʳש ʜʠʘʙʘʟʙʝʥ, ɸɾʄʇʕ+ ʜʠʘʙʘʟ ʞʘʙʳʥʜʘʨʳʤʝʥ ץʦʩʧʘʣʘʨʳʥʳש 

ʪʝʨʤʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʟʝʨʪʪʝʣʜʽ. ʊʝʤʧʝʨʘʪʫʨʘ ʜʠʘʧʘʟʦʥʳ 30Ñ5-600Ñ5Áʉ ʙʦʣʜʳ, 

  .ʤʘʩʩʘʩʳ 20-40 ʤʛ ʙʦʣʜʳ שʣʛʽʣʝʨʜʽװ .ʳ 10Ñ1Áʉ/ʤʠʥסʳʟʜʳʨʫ ʞʳʣʜʘʤʜʳץ

 

 
  

a) b) 

ʉʫʨʝʪ 1. ɸɾʄʇʕ (a) ʞʘʙʳʥ ʤʦʨʬʦʣʦʛʠʷʩʳʥʳש ʉʕʄ ʩʫʨʝʪʪʝʨʽ, ʞʘʙʳʥʥʳש 

ʢᴇʣʜʝʥʝץ שʠʤʘʩʳ (b) 

 

1-ʩʫʨʝʪʪʝ ɸɾʄʇʕ-ʜʘʥ ʘʣʳʥסʘʥ ʞʘʙʳʥ װʣʛʽʣʝʨʽʥʽש ʩʢʘʥʝʨʣʝʫʰʽ ʵʣʝʢʪʨʦʥʜʳץ 

ʤʠʢʨʦʩʢʦʧʠʷʩʳʥʳש ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ɾʘʙʳʥʜʘʨʜʘ ʞʘʨʳץʪʘʨ ʤʝʥ ʙʘʩץʘ ʜʘ 

ʙʝʪʢʽ ʘץʘʫʣʘʨ ʞʦץ ʝʢʝʥʽʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ʐʘʤʘʤʝʥ 2 ʤʢʤ ʰʘʤʘʣʳ ʪʝʩʽʢʪʝʨ ʙʘʨ 

(ʩʫʨʝʪʪʽ ץʘʨʘשʳʟ. 1ʘ). 1b-ʩʫʨʝʪʪʝʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, ʩʫʙʩʪʨʘʪʳ ʙʘʨ ʧʦʣʠʤʝʨʣʽ 



20 

 

ʞʘʙʳʥʥʳש ʩʪʨʘʪʠʬʠʢʘʮʠʷʩʳ ʢᴇʨʽʥʙʝʡʜʽ, ʙײʣ ʛʘʟʜʳ ʞʘʣʳʥʤʝʥ ʙװʨʢʫ ᴅʜʽʩʽʤʝʥ 

ɸɾʄʇʕ ʥʝʛʽʟʽʥʜʝʛʽ ʞʘʙʳʥʜʘʨʜʳ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

2-ʩʫʨʝʪʪʝ ץʘʧʪʘʤʘʥʳ ץʦʣʜʘʥʘʨ ʘʣʜʳʥʜʘ ʞʘʣʧʳ ʤʘʩʩʘʥʳ10-40% ש 

ʜʠʘʧʘʟʦʥʳʥʜʘ ʪʦʣʪʳʨסʳʰ ʜʠʘʙʘʟʳ ʙʘʨ ɸɾʄʇʕ ײʥʪʘץʪʘʨʳʥ ɼʂ-ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʢᴇʨʩʝʪʽʣʛʝʥ (ʩʫʨʝʪ. 2 ʘ) ʞᴅʥʝ ʦʩʳ ʢʦʤʧʦʟʠʮʠʷʣʘʨ ʥʝʛʽʟʽʥʜʝ ʘʣʳʥסʘʥ ʞʘʙʳʥʥʳש DSK 

ʪʘʣʜʘʫʳʥʳש ʥᴅʪʠʞʝʣʝʨʽ (ʩʫʨʝʪ. 2b). ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʛʝ ʩᴅʡʢʝʩ, ײץʨʘʤʳʥʜʘ 10-

 ʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳץʙʘʣ שʦʩʧʘʩʳʥʳץ ʪʘʨʳץʥʪʘײ ʘʥʪ ʜʠʘʙʘʟʳ ʙʘʨ ɸɾʄʇʕץ 40%

ʞʘʙʳʥסʘ ʜʝʡʽʥ ʰʘʤʘʤʝʥ 140 Áʉ, ʘʣ ʘʣʳʥסʘʥ ʞʘʙʳʥʥʳש ʰʘʤʘʤʝʥ 130 Áʉ ײץʨʘʜʳ. 

ɾʘʙʳʥʜʘʨʜʳש ʢʨʠʩʪʘʣʜʳʣʳץ ʜᴅʨʝʞʝʩʽ ~8% - סʘ ʪᴇʤʝʥʜʝʜʽ. ɸɾʄʇʕ ʢʨʠʩʪʘʣʜʳʣʳץ 

ʜᴅʨʝʞʝʩʽ ʤʝʥ ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʣʘʨʜʳש ʙʘʩʪʘʧץʳ ʪʝʨʤʠʷʣʳץ ʪʘʨʠʭʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ [14,16]. 

 

  
a) b) 

2-ʩʫʨʝʪ ɼʉʂ-ʜʠʘʙʘʟ ʪʦʣʪʳʨסʳʰʧʝʥ (ʘ) ɸɾʄʇʕ ײʥʪʘץʪʘʨʳʥʳש ʙʘʩʪʘʧץʳ 

 ʳʰʧʝʥ ʢʦʤʧʦʟʠʪʪʽʢסʳʰʧʝʥ (b) ɸɾʄʇʕ + ʜʠʘʙʘʟ ʪʦʣʪʳʨסʦʩʧʘʩʳʥ, ʜʠʘʙʘʟ ʪʦʣʪʳʨץ

ʞʘʙʳʥʳʥ ʪʘʣʜʘʫ 

 

  
a) b) 

ʉʫʨʝʪ 3. ɸɾʄʇʕ ʞᴅʥʝ ʜʠʘʙʘʟʘ (ʘ) ײʥʪʘץʪʘʨʳʥʳש ʙʘʩʪʘʧץʳ ץʦʩʧʘʩʳʥʳש 

ʪʝʨʤʦʛʨʘʤʤʘʣʘʨʳ, ʜʠʘʙʘʟ ʪʦʣʪʳʨסʳʰʳ ʙʘʨ ɸɾʄʇʕ ʢʦʤʧʦʟʠʪʪʽʢ ʞʘʙʳʥʳ (b) 

3 (ʘ) ʩʫʨʝʪʪʝ ʦʩʳ ʢʦʤʧʦʟʠʮʠʷʣʘʨʤʝʥ ʘʣʳʥסʘʥ ʞʘʙʳʥʜʳ ץʦʣʜʘʥʘʨ ʘʣʜʳʥʜʘ 

ʞʘʣʧʳ ʤʘʩʩʘʥʳ10-40% ש ʜʠʘʧʘʟʦʥʳʥʜʘ ʜʠʘʙʘʟ ץʦʩʧʘʩʳ ʙʘʨ ɸɾʄʇʕ ץʦʩʧʘʩʳʥʳש 
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ʳʩʪʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽʥʽש ʪʝʨʤʦʛʨʘʤʤʘʣʘʨʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ײפʨʘʤʳʥʜʘ 10-40% ץʘʥʪ 

ʜʠʘʙʘʟʘʩʳ ʙʘʨ ɸɾʄʇʕ ץʦʩʧʘʩʳ 415-500 0ʉ ʪʝʤʧʝʨʘʪʫʨʘ ʘʨʘʣʳסʳʥʜʘ ʪʝʨʤʠʷʣʳץ 

ʳʜʳʨʘʫסʘ ײʰʳʨʘʡʪʳʥʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 3 (b) ʩʫʨʝʪʪʝ 10-40% ʜʠʘʧʘʟʦʥʳʥʜʘ 

ʪʦʣʪʳʨסʳʰ ʜʠʘʙʘʟʳ ʙʘʨ ɸɾʄʇʕ ʢʦʤʧʦʟʠʪʪʽʢ ʞʘʙʳʥʳʥʳש ʪʝʨʤʦʛʨʘʤʤʘʣʘʨʳ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ʊʝʨʤʦʛʨʘʤʤʘʣʘʨʜʳ ʩʘʣʳʩʪʳʨʫʜʘʥ ʢʦʤʧʦʟʠʪʪʽʢ ʞʘʙʳʥʥʳש 

ʳʜʳʨʘʫʳʥʳש ʙʘʩʪʘʣʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʙʘʩʪʘʧץʳ ץʦʩʧʘʜʘʥ 15 0C ʞʦסʘʨʳ ʝʢʝʥʽʥ 

ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɹײʨʳʥ [17,18] ʞײʤʳʩʳʥʜʘ ʪʦʣʪʳʨסʳʰʪʳ ץʦʩʫ ʳʜʳʨʘʫ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ײʩʪʘʧ ʪײʨסʘʥʳ ʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 ʦʨʳʪʳʥʜʳפ

ʆʩʳʣʘʡʰʘ, ʙײʣ ʞײʤʳʩʪʘ ʛʘʟʜʳ ʞʘʣʳʥʤʝʥ ʙװʨʢʫ ᴅʜʽʩʽʤʝʥ ʘʣʳʥסʘʥ ʜʠʘʙʘʟ 

ʪʦʣʪʳʨסʳʰʳ ʙʘʨ ʫʣʴʪʨʘ ʞʦסʘʨʳ ʤʦʣʝʢʫʣʘʣʳץ ʧʦʣʠʵʪʠʣʝʥʥʝʥ ʞʘʩʘʣסʘʥ 

ʢʦʤʧʦʟʠʮʠʷʣʳץ ʞʘʙʳʥʜʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ʊʦʣʪʳʨסʳʰ ʨʝʪʽʥʜʝ 10 

ʤʘʩ ʜʠʘʙʘʟ ʪʘשʜʘʣʜʳ.%, 20 ʤʘʩ.% , 30 ʤʘʩ.% ʞᴅʥʝ 40 ʤʘʩ.%. ɼʠʘʟ ʪʦʣʪʳʨסʳʰ ʛʘʟ 

ʞʘʣʳʥʳʤʝʥ ʙװʨʢʫ ʢʝʟʽʥʜʝ ɸɾʄʇʕ ʭʠʤʠʷʣʳײץ ץʨʳʣʳʤʳʥʘ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʧʝʡʪʽʥʽ 

ʞᴅʥʝ ʪʦʣʪʳʨסʳʰʧʝʥ ɸɾʄʇʕ ʞʘʙʳʥʜʘʨʳ ʛʘʟ ʞʘʣʳʥʳʤʝʥ ʙװʨʢʫ ʢʝʟʽʥʜʝ 

ʜʝʩʪʨʫʢʮʠʷסʘ ײʰʳʨʘʤʘʡʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ 

10-40% ʜʠʘʧʘʟʦʥʳʥʜʘ ʜʠʘʙʘʟʙʝʥ ɸɾʄʇʕ ʞʘʙʳʥʳʥʳש ʪʝʨʤʠʷʣʳץ ʪײʨʘץʪʳʣʳסʳ 

ʟʝʨʪʪʝʣʜʽ.  ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʞʘʙʳʥʥʳש ʳʜʳʨʘʫ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ץʘʥʪ ʜʠʘʙʝʪʽ 10-40% ʙʦʣʘʪʳʥ ʙʘʩʪʘʧץʳ ɸɾʄʇʕ ײʥʪʘסʳʥʘʥ 15 Áʉ 

ʞʦסʘʨʳ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ.  
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ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʫʯʝʥʠʠ. ʆʥʠ 

ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʘ, ʜʝʣʘʷ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ, ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ.  

ʂʨʦʤʝ ʪʦʛʦ, ʀʂʊ ʧʦʟʚʦʣʷʶʪ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʫʯʝʥʠʢʦʚ ʠ ʩʜʝʣʘʪʴ ʫʨʦʢʠ 

ʤʘʪʝʤʘʪʠʢʠ ʙʦʣʝʝ ʫʚʣʝʢʘʪʝʣʴʥʳʤʠ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʯʠ, ʠʛʨʳ, ʚʠʢʪʦʨʠʥʳ ʠ 

ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ ʧʦʤʦʛʘʶʪ ʩʜʝʣʘʪʴ ʦʙʫʯʝʥʠʝ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʠ ʤʦʪʠʚʠʨʫʶʱʠʤ. 

ʋʯʝʥʠʢʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʫʨʦʢʝ, ʟʘʥʠʤʘʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʠ 

ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʬʦʨʤʘʪʝ. 

ʆʜʥʘʢʦ, ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʜʦʚʦʣʴʥʦ ʧʨʦʭʣʘʜʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʧʨʠʤʝʥʝʥʠʶ ʀʂʊ ʥʘ ʫʨʦʢʘʭ ʩʦ ʩʪʦʨʦʥʳ ʧʝʜʘʛʦʛʦʚ, ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʥʦʝ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴʶ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʘʤʠʭ ʀʂʊ ʥʘ ʩʚʦʠʭ ʫʨʦʢʘʭ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ 

ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʦʪ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʦ ʩʪʝʨʝʦʪʠʧʥʦʛʦ ʤʳʰʣʝʥʠʷ ʚʨʦʜʝ: çɿʘʯʝʤ ʯʪʦ-ʪʦ 

ʤʝʥʷʪʴ, ʝʩʣʠ ʵʪʦ ʠ ʪʘʢ ʨʘʙʦʪʘʝʪ?è 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʷ ʧʦʩʪʘʨʘʶʩʴ ʧʨʠʚʝʩʪʠ ʢʦʥʢʨʝʪʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʀʂʊ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʫʨʦʢʘ ʩʩʳʣʘʷʩʴ ʢʘʢ ʥʘ ʦʧʳʪ 

ʢʦʣʣʝʛ-ʫʯʠʪʝʣʝʡ, ʪʘʢ ʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ.  

ʅʘ ʵʪʘʧʝ ʦʙʲʷʩʥʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʟʝʥʪʘʮʠʠ 

PowerPoint ʠʣʠ ʚʠʜʝʦʫʨʦʢʠ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʪʝʤʳ. ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ 

ʛʨʘʬʠʢʠ, ʪʘʙʣʠʮʳ, ʜʠʘʛʨʘʤʤʳ ʠ ʜʨʫʛʠʝ ʚʠʟʫʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ 

ʫʯʘʱʠʤʩʷ ʣʫʯʰʝ ʧʦʥʷʪʴ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ. ʊʘʢ, ʚʦ ʚʨʝʤʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʫʨʦʢʦʚ,  

ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʦʚʦʡ ʪʝʤʳ çʉʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ ʩ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, 

ʩʦʜʝʨʞʘʱʠʝ ʟʥʘʢ ʤʦʜʫʣʷè ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʝʟʝʥʪʘʮʠʷ, ʩʦʟʜʘʥʥʘʷ ʚ  PowerPoint. 

ʅʘʨʷʜʫ ʩ ʧʨʝʟʝʥʪʘʮʠʝʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʠʜʝʦʫʨʦʢʠ ʧʦ ʵʪʦʡ ʞʝ ʪʝʤʝ, ʚ 

ʦʩʥʦʚʥʦʤ ʩ ʢʘʥʘʣʘ YouTube, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ çMEKTEʇ OnLine 

MATEMATʀKAè. 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʥʝʥʠʝ ʥʘ ʫʨʦʢʝ ʧʨʝʟʝʥʪʘʮʠʡ 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʥʝʥʠʝ ʚʠʜʝʦʫʨʦʢʦʚ ʥʘ ʧʣʘʪʬʦʨʤʝ çYouTubeè 

 

ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʠʝ ʚʠʜʝʦʫʨʦʢʦʚ ʧʦʢʘʟʳʚʘʝʪ ʩʝʙʷ, ʝʩʣʠ ʫʯʝʥʠʢ 

ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʯʠʥʝ ʧʨʦʧʫʩʪʠʣ ʫʨʦʢ, ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʚʝʨʩʪʘʪʴ 

ʫʧʫʱʝʥʥʳʝ ʟʥʘʥʠʷ, ʯʪʦʙʳ ʥʝ ʦʪʩʪʘʚʘʪʴ ʦʪ ʧʨʦʛʨʘʤʤʳ. ʊʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ 

ʚʠʜʝʦʫʨʦʢʠ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʟʘʥʷʪʠʷʭ. ʅʘ ʫʨʦʢʝ, ʚʦ ʚʨʝʤʷ 

ʦʙʲʷʩʥʝʥʠʷ ʥʦʚʦʡ ʪʝʤʳ, ʫʯʝʥʠʢ ʥʝ ʚʩʝʛʜʘ ʫʩʧʝʚʘʝʪ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʫʩʚʦʠʪʴ 

ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ. ɿʘʯʘʩʪʫʶ ʧʨʠʭʦʜʠʣʦʩʴ ʧʨʠʤʝʥʷʪʴ ʚʠʜʝʦʫʨʦʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʨʦʡʜʝʥʥʦʡ ʪʝʤʝ. 

ʅʘ ʵʪʘʧʝ ʟʘʢʨʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ 

ʠ ʠʛʨʳ ʥʘ ʧʣʘʥʰʝʪʘʭ ʠʣʠ ʢʦʤʧʴʶʪʝʨʘʭ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʥʣʘʡʥ 
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ʠʛʨʳ ʠʣʠ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠʣʠ ʧʨʦʚʝʜʝʥʠʷ 

ʚʠʢʪʦʨʠʥ. 

ʊʘʢ, ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ ʟʥʘʥʠʡ ʧʦ ʪʝʤʝ çʆʢʨʫʛʣʝʥʠʝ ʯʠʩʝʣè 

ʚ 5 ʢʣʘʩʩʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠʣʦʞʝʥʠʝ çKahoot!è 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʢʪʦʨʠʥ çKahoot!è 

 

ʇʨʦʛʨʘʤʤʘ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʘ, ʭʦʪʴ ʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʇʨʦʛʨʘʤʤʘ 

ʫʩʣʦʚʥʦ ʙʝʩʧʣʘʪʥʘ, ʙʘʟʦʚʘʷ ʚʝʨʩʠʷ ʠʤʝʝʪ ʥʝʧʣʦʭʦʡ ʬʫʥʢʮʠʦʥʘʣ, ʥʘʨʷʜʫ ʩ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ. 

ʅʘ ʵʪʘʧʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʢʦʚ, ʪʘʙʣʠʮ ʠ ʜʠʘʛʨʘʤʤ, ʯʪʦʙʳ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʜʘʥʥʳʝ. ʊʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʥʣʘʡʥ ʢʘʣʴʢʫʣʷʪʦʨʳ ʠʣʠ ʩʠʤʫʣʷʪʦʨʳ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

ʕʬʬʝʢʪʠʚʥʦ ʩʝʙʷ ʧʦʢʘʟʳʚʘʝʪ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʜʦʩʢʘ ʦʪ Google, ʢʦʪʦʨʘʷ 

ʥʘʟʳʚʘʝʪʩʷ çGoogle Jamboardè  

 

 
  

ʈʠʩʫʥʦʢ 4 ï ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʜʦʩʢʘ çGoogle Jamboardè 
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ʆʯʝʥʴ ʫʜʦʙʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʜʦʩʢʘ ʩ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, 

ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʅʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʢʣʘʜʦʢ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʤʝʩʪʠʪʴ ʟʘʜʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ. 

ʅʘ ʵʪʘʧʝ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʥʣʘʡʥ ʪʝʩʪʳ ʠ ʦʧʨʦʩʳ, ʯʪʦʙʳ 

ʧʨʦʚʝʨʠʪʴ ʧʦʥʠʤʘʥʠʝ ʫʯʘʱʠʤʠʩʷ ʤʘʪʝʨʠʘʣʘ. ʊʘʢʠʝ ʪʝʩʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʮʝʥʝʥʳ, ʯʪʦ ʫʧʨʦʩʪʠʪ ʨʘʙʦʪʫ ʫʯʠʪʝʣʶ ʠ ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʫʟʥʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʫʯʘʱʠʭʩʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʷ ʬʦʨʤʫʣ ʙʳʣʦ ʚʳʙʨʘʥʦ ʧʨʠʣʦʞʝʥʠʝ 

çActionboundè.  

ʇʨʠʣʦʞʝʥʠʝ ʫʜʦʙʥʦ ʪʝʤ, ʯʪʦ ʚʭʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʧʦ ʩʩʳʣʢʝ, ʪʘʢ ʠ ʧʦ QR-

ʢʦʜʫ.  

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚ çActionboundè 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʀʂʊ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʠʥʪʝʨʝʩʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʫʯʝʥʠʢʦʚ, ʘ 

ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʫʯʠʪʝʣʷʤ ʩʜʝʣʘʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʙʦʣʝʝ ʧʦʥʷʪʥʳʤ ʠ 

ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʇʨʠʣʦʞʝʥʠʝ çKahoot!è: https://kahoot.com/kahoot-news/kahoot-dragonbox-

big-numbers-is-featured-as-a-top-app-for-reenergizing-math-learning/ 

2. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʜʦʩʢʘ çGoogle Jamboardè: http://jamboard.google.com/ 

3. ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚ çActionboundè: https://en.actionbound.com/ 

https://kahoot.com/kahoot-news/kahoot-dragonbox-big-numbers-is-featured-as-a-top-app-for-reenergizing-math-learning/
https://kahoot.com/kahoot-news/kahoot-dragonbox-big-numbers-is-featured-as-a-top-app-for-reenergizing-math-learning/
http://jamboard.google.com/
https://en.actionbound.com/
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ʋɼʂ 37 

 

ʀʅʌʆʈʄɸʊʀʂɸʅʓ ʆפʓʊʋɼɸ ʆʁʓʅ ʊɽʍʅʆʃʆɻʀʗʉʓʅ 

 ʆʃɼɸʅʋ (ɻɽʁʄʀʌʀʂɸʎʀʗ)פ

 

ɽʨʢʽʥ ɾʘʜʳʨʘ 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ɹʘʟʘʨʦʚʘ ʄ.ɾ., PhD ʜʦʢʪʦʨ 

ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ,  

ᴆʩʢʝʤʝʥ פ ,.ץʘʟʘץʩʪʘʥ, e-mail: zhadyra_erkin@mail.ru 

 

 ᴇʟʛʝʨʫʽʥʝ שʜʘʡʣʘʨʳʥʳסʨʫ ʞᴅʥʝ ʜʘʤʫ ʞʘװᴇʤʽʨ ʩ שʘʤʥʳסʦץ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʙʘʡʣʘʥʳʩʪʳ ʦץʳʪʫʜʳש ʞʘשʘ (ʜᴅʩʪװʨʣʽ ʝʤʝʩ) ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ ʢᴇʰʫ ʞװʨʽʧ ʞʘʪʳʨ. 

ɹʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʜʘʤʳʪʫʜʳש ᴇʟʝʢʪʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʛʝʡʤʠʬʠʢʘʮʠʷ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾײʤʳʩʪʳש ᴇʟʝʢʪʽʣʽʛʽ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ץʦסʘʤʥʳש ᴇʤʽʨ ʩװʨʫ ʞᴅʥʝ ʜʘʤʫ 

ʞʘסʜʘʡʣʘʨʳʥʳש ᴇʟʛʝʨʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦץʳʪʫʜʳש ʞʘשʘ (ʜᴅʩʪװʨʣʽ ʝʤʝʩ) 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ ʢᴇʰʫ ʞװʨʽʧ ʞʘʪʳʨ. ɹʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʜʘʤʳʪʫʜʳש 

ᴇʟʝʢʪʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʛʝʡʤʠʬʠʢʘʮʠʷ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʀʥʬʦʨʤʘʪʠʢʘ 

ʩʘʙʘץʪʘʨʳʥʜʘ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥ ʝʥʛʽʟʫ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʙʽʣʽʤʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʳ 

 .ʧʘʣ ʝʪʝʜʽץʘ ʳסʫ ʤʦʪʠʚʘʮʠʷʩʳ ʤʝʥ ʙʘʩʪʘʤʘʩʳʥ ʜʘʤʳʪʫץʘ, ʦסʘʣʳʧʪʘʩʪʳʨʫץ

ʆʡʳʥ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʞʦʣʤʝʥ ᴅʨץʘʰʘʥ ʦץʫʜʘ ʙʦʣʜʳ. ɹʽʨʘץ ʩʦסשʳ ʞʳʣʜʘʨʳ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʳש ʞʘʨʳʣסʳʰ ᴇʩʫʽ ʙʘʡץʘʣʜʳ, ʙײʣ 

ʛʝʡʤʠʬʠʢʘʮʠʷ ʪʫʨʘʣʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʥʝʛʽʟʛʽ ʪʝʥʜʝʥʮʠʷʣʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʘʡʪʫסʘ 

ʤᴅʞʙװʨ ʝʪʪʽ. ɼʘʤʳʪʫʰʳ ʦʡʳʥ ʦʨʪʘʩʳ ʙʽʨʪʽʥʜʝʧ ʜᴅʩʪװʨʣʽ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש 

ʥʘץʪʳ ʙᴅʩʝʢʝʣʝʩʽʥʝ ʘʡʥʘʣʫʜʘ. פʘʟʽʨʛʽ ʤʝʢʪʝʧʪʝʨ ץʘʟʽʨʜʽש ᴇʟʽʥʜʝ ʞײʤʳʩʪʘ ʦʩʳʥʜʘʡ 

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʜʝʛʽ ʛʝʡʤʠʬʠʢʘʮʠʷʥʳש ʘʨʪʳץʰʳʣʳסʳ-ʦץʫʰʳʥʳש ʰʳʥʘʡʳ 

 .ʪʘʨʜʘץʩʢʫʯʥʦ" ʩʘʙʘ" שʽʰʽʥʜʝ ʝ שʘʪʳʩʫʳ, ʦʥʳץ ʧʨʦʮʝʩʢʝ שʳ, ʦʥʳסʫʰʳʣʳסʳʟʳץ

ʆʡʳʥ ʦʡʳʥסʘ ץʘʪʳʩʫʰʳʣʘʨʜʳש ʧʩʠʭʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʽʥ ʙʝʣʩʝʥʜʽʨʝʜʽ: ʥʘʟʘʨ, 

ʪװʩʽʥʫ, ץʳʟʳסʫʰʳʣʳץ ,ץʘʙʳʣʜʘʫ, ʦʡʣʘʫ. 

ɻʝʡʤʠʬʠʢʘʮʠʷʥʳש ʤʘץʩʘʪʳ - ʦʡʳʥ װʰʽʥ ʦʡʳʥ ײץʨʫ ʝʤʝʩ, ʦʡʳʥסʘ ʪʽʢʝʣʝʡ 

 ʥʜʝʣʽʢʪʽװʜʳʣʘʨʜʳ ʘʣʫ, ʢסʘ ʙʽʣʽʤ ʤʝʥ ʜʘשʘ ʞʝʪʫ: ʞʘץʩʘʪץʢʝʟ-ʢʝʣʛʝʥ ʤʘ ץʘʪʳʩʳ ʞʦץ

ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽ ʞʝשʽʣʜʝʪʫ ʞᴅʥʝ ʪʘʨʪʫ ʞᴅʥʝ ʪ.ʙ. ʩʦʥʳʤʝʥ ץʘʪʘʨ, ʛʝʡʤʠʬʠʢʘʮʠʷ 

 ʘʥʜʳ ʦʡʳʥʜʘʨ ʙʦʣʘ ʙʝʨʤʝʡʜʽ, ʞʝʢʝ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽץץʨʘʣʜʘʨʳ ᴅʨʜʘʡʳʤ ʪʦʣʳײץ

ʤʝʥ ᴅʜʽʩʪʝʨʽ ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ 

ʆץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʞʘשʘ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʬʦʨʤʘʣʘʨʳʥ ʽʟʜʝʫ ʦץʳʪʫ 

ᴅʜʽʩʪʝʤʝʩʽʥʜʝ ʞʘשʘ ʪʝʨʤʠʥ ʪʫʜʳʨʜʳ ð ʜᴅʩʪװʨʣʽ ʩʘʙʘץץʘ ץʘʨʘʤʘ-ץʘʡʰʳ ʢʝʣʝʪʽʥ 

"ʟʘʤʘʥʘʫʠ ʩʘʙʘץ" (ʢʝʩʪʝ. 1). 

ʇʝʜʘʛʦʛʠʢʘ סʳʣʳʤʳʥʳש ʩʘʙʘץץʘ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʧʨʦʮʝʩʪʽש ʪʠʽʤʜʽʣʽʛʽʥʝ 

 ʪʘʨʤʝʥץʨʣʽ ʝʤʝʩ ʩʘʙʘװʥʝʤʽ ᴇʩʽʧ, ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ. ɼᴅʩʪװ ʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʳץ

 ʦʣʜʘʥʳʣʘʜʳ. [4]ץ ʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳץʨʣʽ ʝʤʝʩ ʦװʘʪʘʨ ʤʝʢʪʝʧ ʧʨʘʢʪʠʢʘʩʳʥʜʘ ʜᴅʩʪץ

ʂʝʡʙʽʨ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʩʘʙʘץʪʘʨʤʝʥ ץʘʪʘʨ, ʤʝʢʪʝʧ ʧʨʘʢʪʠʢʘʩʳʥʜʘ ʢʝʡʜʝ 

ʜᴅʩʪװʨʣʽ ʪװʩʽʥʜʽʨʤʝ-ʠʣʣʶʩʪʨʘʮʠʷʣʳץ ʦץʳʪʫʜʳ ʘʣʤʘʩʪʳʨʫסʘ ʪʳʨʳʩʘʪʳʥ ʞʘשʘ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ץʦʣʜʘʥʳʣʘʜʳ. 
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ʂʝʩʪʝ 1. פʘʟʽʨʛʽ ʞᴅʥʝ ʜᴅʩʪװʨʣʽ ʩʘʙʘץʪʘʨʜʳש ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳ 

ɹʝʣʛʽʣʝʨʽ ɼᴅʩʪװʨʣʽ ʩʘʙʘפ ץʘʟʽʨʛʽ ʩʘʙʘץ 

ʉʘʙʘץ 

ʤʘץʩʘʪʳ 

ʉʘʙʘץʪʳש ʤʘץʩʘʪʳ ʪʝʢ ʙʽʣʽʤ ʤʝʥ 

ʜʘסʜʳʣʘʨʜʳ ʠʛʝʨʫʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ. ɼʘʤʫ ʤʝʥ ʪᴅʨʙʠʝ 

ᴇʟʜʽʛʽʥʝʥ, ʙʽʣʽʤ ʘʣʫʤʝʥ ץʘʪʘʨ 

ʞװʨʝʜʽ 

ʉʘʙʘץʪʳש ʞʝʢʝ ץʘʩʠʝʪʪʝʨʽʥ 

 ʪʳץʘ ʥʘסʘʣʳʧʪʘʩʪʳʨʫץ

ʙʘסʳʪʪʘʣʫʳ 

ʆץʫ ʤʦʪʠʚʘʮʠʷʩʳ (ʤʘץʩʘʪ-

ʤʦʪʠʚ-ᴅʨʝʢʝʪ-ʥᴅʪʠʞʝ) 

ʉʘʙʘץʪʳש 

ʤʘʟʤײʥʳ 

ʄװʤʢʽʥʜʽʛʽʥʰʝ ᴅʨʪװʨʣʽ ʘץʧʘʨʘʪ. 

ʄʘʪʝʨʠʘʣʜʳ ʙʽʨ ʨʝʪ ʝʛʞʝʡ 

ʪʝʛʞʝʡʣʽ ʙʘʷʥʜʘʫ 

ʅʝʛʽʟʛʽ ʙᴇʣʝʢʪʝʫ (ʤʘʪʝʨʠʘʣʜʳ 

ʞʘʣʧʳʣʘʫ) 

ʅʝʛʽʟʛʽʥʽ ʙʽʨʥʝʰʝ ʨʝʪ 

ʚʘʨʠʘʪʠʚʪʽ ʧʳʩʳץʪʘʫ 

ʆץʳʪʫ 

 ʨʘʣʜʘʨʳײץ

ʉʘʙʘץʪʘסʳ ᴅʨʪװʨʣʽ ײץʨʘʣʜʘʨʜʳש 

ʤʘʢʩʠʤʘʣʜʳ ʩʘʥʳ 

ʆץʫ ʢʝʰʝʥʽ-װʡʣʝʩʽʤʜʝ 

 ʘʞʝʪʪʽ ʤʠʥʠʤʫʤץ

ʆץʳʪʫ 

ᴅʜʽʩʪʝʨʽ 

ɼʘʡʳʥ ʙʽʣʽʤʜʽ ʭʘʙʘʨʣʘʫסʘ 

ʙʘסʜʘʨʣʘʫ 

ʄʘʪʝʨʠʘʣʜʳ ʞʘʪʪʘʫ 

ʆʨʪʘʰʘ ʦץʫʰʳסʘ ʥʘʟʘʨ ʘʫʜʘʨʫ 

ᴄʣʩʽʟ ʢʝʨʽ ʙʘʡʣʘʥʳʩ 

ʊʝʢ ʤסײʘʣʽʤʥʽש ʙʘץʳʣʘʫʳ 

ʆץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ 

 ʡʳʤʜʘʩʪʳʨʫײ ʳʟʤʝʪʽʥץ

ʄʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʫ 

ʉʘʨʘʣʘʥסʘʥ ʪᴅʩʽʣ 

ɾʝʜʝʣ ʢʝʨʽ ʙʘʡʣʘʥʳʩ 

ᴆʟʽʥ - ᴇʟʽ ʞᴅʥʝ ᴇʟʘʨʘ ʙʘץʳʣʘʫ 

ʆץʳʪʫʜʳ 

 ʡʳʤʜʘʩʪʳʨʫײ

ʥʳʩʘʥʜʘʨʳ 

ʆץʳʪʫ ʬʦʨʤʘʣʘʨʳʥ (ʩʘʙʘץ, 

ʩʝʤʠʥʘʨ, ʩʳʥʘץ) ʞᴅʥʝ ʩʘʙʘץ 

ʢʝʟʝשʜʝʨʽʥ ʥʘץʪʳ ʘʞʳʨʘʪʫ 

(ʙʽʣʽʤʜʽ ʪʝʢʩʝʨʫ, ʄʘʪʝʨʠʘʣʜʳ 

 (ʡʛʝ ʪʘʧʩʳʨʤʘת ,ʩʳʥʫ, ʙʝʢʽʪʫײ

ʅʝʛʽʟʽʥʝʥ ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ 

ʥʝʤʝʩʝ ʬʨʦʥʪʘʣʴʜʳ ʞײʤʳʩʳ 

 .ʡ ʪʘʧʩʳʨʤʘʩʳװ ʣʢʝʥת

ʄʘʪʝʨʠʘʣʜʳ ᴇשʜʝʫʜʽש ʥʝʛʽʟʛʽ 

ʘʫʳʨʣʳסʳ װʡ ʪʘʧʩʳʨʤʘʩʳʥʘ 

ʘʫʳʩʪʳʨʳʣʜʳ 

ʉʘʙʘץʪʳש "ʛʠʙʨʠʜʪʽ" 

ʬʦʨʤʘʣʘʨʳ (ʩʘʙʘץ-ʩʝʤʠʥʘʨ, 

ʩʘʙʘץ-ʩʳʥʘץ) 

ʉʘʙʘץ ʢʝʟʝשʜʝʨʽʥʽש ᴇʟʘʨʘ ʝʥʫʽ 

ʆץʫʰʳʣʘʨʜʳש ʪʦʧʪʳץ ʥʝʤʝʩʝ 

 ʤʳʩʳײʞ ץʞʳʤʜʳײ

ʉʘʙʘץʪʘ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש 

80-90% - ʝʛʦ ʦʥʳ ʙʽʨʥʝʰʝ 

ʞᴅʥʝ ʚʘʨʠʘʪʠʚʪʽ ʧʳʩʳץʪʘʫ 

ʘʨץʳʣʳ ʠʛʝʨʫ 

 

ʂʝʟ-ʢʝʣʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ʪײʞʳʨʳʤʜʘʤʘʣʘʨʳ ʤʝʥ ʞװʡʝʣʝʨʽ ʦʣʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ 

 ʡʝ ʞʝʪʢʽʣʽʢʪʽ ᴇʟʛʝʨʤʝʣʽװʣ ʞײʘʞʝʪ ʝʪʝʜʽ. ɽʛʝʨ ʙץ ʡʝʩʽʥװʠʤʳʣ ʞץ-ʰʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʽʩװ

ʞᴅʥʝ ʠʢʝʤʜʽ ʙʦʣʩʘ, ʦʥʳ ʢᴇʙʽʥʝʩʝ ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝ ʜʝʧ ʘʪʘʡʜʳ, ʝʛʝʨ ʦʣ 

ʢʝʧʽʣʜʝʥʜʽʨʽʣʛʝʥ ʥᴅʪʠʞʝ ʢװʪʫʤʝʥ ʘʟʜʳ-ʢᴇʧʪʽ ץʘʪʘש ʘʣʛʦʨʠʪʤʜʽʢ ʨʝʪʪʽʣʽʢʪʝ 

ʢᴇʨʩʝʪʽʣʩʝ, ʦʥʳ ʪʝʭʥʦʣʦʛʠʷ ʜʝʧ ʘʪʘʡʜʳ. 

ɽʛʝʨ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʪʘʣʜʘʡʪʳʥ ʙʦʣʩʘץ, ʦʣʘʨʜʳש 

ʢʝשʽʥʝʥ ʪʘʥʳʤʘʣ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘʪʳʥʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɹʽʨʘץ 

ʪʝʭʥʦʣʦʛʠʷʥʳש ʝʨʝʢʰʝʣʽʛʽ-ʤײʥʳש ʙᴅʨʽ ʙʽʨ-ʙʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ, ץʘʪʘץ ,שʘʪʘש ʞװʡʝʛʝ 

ʙʘʡʣʘʥʳʩʪʳ. 

ᴄʨʙʽʨ ʪʝʭʥʦʣʦʛʠʷʜʘ ʦץʳʪʫ ʢʝʣʝʩʽ ʤʘשʳʟʜʳ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʢᴇʨʩʝʪʫʽ ʢʝʨʝʢ: 

ʞײʤʳʩ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʙʦʣʞʘʤʜʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ 

ʤʘץʩʘʪʪʘʨʜʳש ʙʦʣʫʳ; 

ʤʘץʩʘʪʪʘʨʜʘʥ ʥᴅʪʠʞʝʣʝʨʛʝ (ʘʣʛʦʨʠʪʤʛʝ)ᴅʢʝʣʝʪʽʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʽʩ-

ᴅʨʝʢʝʪʪʝʨʜʽץ שʘʪʘש ʨʝʪʪʽʣʽʛʽʥʽש ʙʦʣʫʳ; 
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ʤʘץʩʘʪʪʘʨסʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʙʘץʳʣʘʫ ʤʽʥʜʝʪʪʝʨʽ ʞװʡʝʩʽʥʽש ʙʦʣʫʳ; 

ʦץʳʪʫʜʳש ʦʩʳ ʜʝשʛʝʡʽʥʽש ʥᴅʪʠʞʝʣʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʫʜʽש ʢʝʧʽʣʜʽʛʽ, ʦʩʳ 

ʥᴅʪʠʞʝʣʝʨʜʽץ שʘʡʪʘʣʘʥʫʳ. 

ʊʝʢ ʦʩʳ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽש ʙʦʣʫʳ ʙʽʟʛʝ ʥʘץʪʳ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ 

ʘʡʥʘʣʳʩʘʤʳʟ ʜʝʧ ʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɽʛʝʨ ʙʝʣʛʽʣʝʨ ʙʦʣʤʘʩʘ, ʦʥʜʘ ʙʽʟ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʳʪʧʘʡʤʳʟ, ʙʽʨʘץ ʪʝʭʥʦʣʦʛʠʷסʘ ʘʟʜʳ-ʢᴇʧʪʽ ʞʘץʳʥ ʪʝʭʥʠʢʘʥʳ 

 .ʦʣʜʘʥʘʤʳʟץ

ʄʝʢʪʝʧʪʝʛʽ (ʩʘʙʘץʪʘ) ʦץʫ װʜʝʨʽʩʽʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʤסײʘʣʽʤʜʝʨʜʽש 

ʟʘʤʘʥʘʫʠ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʠʛʝʨʫʽʥʽש ᴇʟʝʢʪʽʣʽʛʽ ʙʽʨץʘʪʘʨ 

ʧʨʦʙʣʝʤʘʣʘʨ ʤʝʥ ץʘʨʘʤʘ-ץʘʨʩʳ ʪᴅʞʽʨʠʙʝʣʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ: 

ʢᴇʧʪʝʛʝʥ ʤʝʢʪʝʧ ʪװʣʝʢʪʝʨʽʥʽש "ʙʽʣʽʤʜʽ" ʜʘʡʳʥʜʳסʳ ʞʝʪʢʽʣʽʢʩʽʟ. ɹסײʘʥ 

ʙʘץʳʣʘʫ ʞײʤʳʩʪʘʨʳ, ץʘʙʳʣʜʘʫ ʝʤʪʠʭʘʥʜʘʨʳ ʞᴅʥʝ ʪ. ʙ. ʜᴅʣʝʣ ʙʦʣʘ ʘʣʘʜʳ.; 

ʤʝʢʪʝʧ ʪװʣʝʢʪʝʨʽʥʽץ שʘʥʘסʘʪʪʘʥʘʨʣʳץʩʳʟ ᴅʣʝʫʤʝʪʪʝʥʫʽ. ɽʣʜʝʛʽ ᴅʣʝʫʤʝʪʪʽʢ-

ʤᴅʜʝʥʠ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʜʘʡ ʘʜʘʤʥʳש ʪʘʙʳʩʪʳ ᴇʤʽʨ ʩװʨʫʽ װʰʽʥ ʢᴇʧʪʝʛʝʥ 

ʞʘשʘ ʜʘסʜʳʣʘʨ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ץʘʞʝʪ ʝʪʝʜʽ (ʞʘʫʘʧʪʳ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ, 

ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ, ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ, ʦʣʘʨʜʳץ שʳʟʤʝʪʽʥʽש ʤʘץʩʘʪʪʘʨʳʥ ʘʥʳץʪʘʫ 

ʞᴅʥʝ ʞʦʩʧʘʨʣʘʫ, ʢʦʤʘʥʜʘʜʘ ʞײʤʳʩ ʽʩʪʝʫ, ʜʠʘʣʦʛ ʞװʨʛʽʟʫ ʞᴅʥʝ ʪ. ʙ.); 

ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʙʝʣʩʝʥʜʽ ʝʤʝʩ 

ʤʦʪʠʚʘʮʠʷʣʳץ ʥʝʛʽʟʽ. ʆʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ װʰʽʥ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ ʤʦʪʠʚʽ-ץʦʨץʳʥʳʰ. 

ʉʳʨʪץʳ ʤʦʪʠʚʘʮʠʷסʘ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʰʽ ʰʝʰʫʛʝ ʉʪʘʚʢʘ ʪʠʽʤʩʽʟ 

ʙʦʣʳʧ ʰʳסʘʜʳ; 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʳסשʘʡʩʳʟʜʳץ, ʢᴇʧʪʝʛʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ ʩʘʙʘץʪʘʨʳʥʜʘ 

ʩʝʟʽʥʝʪʽʥ ץʳʩʳʤʳ ʞᴅʥʝ ʪ.ʙ. 

ʊʝʭʥʦʣʦʛʠʷʣʳץ ʪᴅʩʽʣʜʽש ʤᴅʥʽʥ ʪװʩʽʥʫ װʰʽʥ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ʤʝʥ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ᴅʜʽʩʪʝʨʽʥ ʘʞʳʨʘʪʫ ʤʘשʳʟʜʳ. ʄײʥʳ ʽʩʪʝʫ װʰʽʥ ʙʽʟ ʦʣʘʨʜʳ ʘʣʪʳ 

ʥװʢʪʝʤʝʥ ʩʘʣʳʩʪʳʨʘʤʳʟ (2-ʢʝʩʪʝʥʽ ץʘʨʘשʳʟ).  

 

ʂʝʩʪʝ 2. ʆץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʜᴅʩʪװʨʣʽ ʪᴅʞʽʨʠʙʝʤʝʥ ʩʘʣʳʩʪʳʨʫ 

ʉʘʣʳʩʪʳʨʫ 

ʧʦʟʠʮʠʷʩʳ 

ɼᴅʩʪװʨʣʽ ʦץʳʪʫ 

ʧʨʘʢʪʠʢʘʩʳ  

ʆץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ɸʣʜʳʥ ʘʣʘ 

ʞʦʙʘʣʘʫ ʤʽʥʜʝʪʪʽ 

ʤʝ?  

  

 

ɾʦץ, ʪʘץʳʨʳʧ ʤסײʘʣʽʤʛʝ 

ʞʘץʩʳ ʪʘʥʳʩ 

ʙʦʣסʘʥʜʳץʪʘʥ, ʦʣ ʦʩʳ 

ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ 

ʙʽʨʥʝʰʝ ʨʝʪ ʩʘʙʘץ ʙʝʨʜʽ 

ʀᴅ. ʊʝʭʥʦʣʦʛʠʷʥʳ ʤʝשʛʝʨʛʝʥ 

ʤסײʘʣʽʤ ʩʘʙʘץʪʳש ʜʘʡʳʥ 

ʞʦʙʘʩʳʥ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ 

ʆʣ ץʘʥʜʘʡ 

ʥʝʛʽʟʜʝʨʛʝ 

ʥʝʛʽʟʜʝʣʛʝʥ?  

  

 

ɼᴅʩʪװʨ ʙʦʡʳʥʰʘ, 

ʤסײʘʣʽʤʥʽש ʪװʡʩʽʛʽ, ʩʳʥʘץ 

ʞᴅʥʝ ץʘʪʝʣʽʢ, ʞʝʢʝ 

 ʘʩʠʝʪʪʝʨץ

 ʳʪʫץʳʣʳʤʠ (ʦנ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש 

ᴅʨץʘʡʩʳʩʳʥʳש ʥʝʛʽʟʽʥʜʝ ʙʽʨ 

ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ סʳʣʳʤʠ 

ʪʝʦʨʠʷʣʘʨ ʞʘʪʳʨ) 

ɹʘʩץʘ 

ʤסײʘʣʽʤʜʝʨʜʽש 

ʙʝʨʫ ʞᴅʥʝ ץʘʨʳʟ 

ʘʣʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ

  

ʐʝʢʪʝʫʣʽ  

 

ʂᴇʙʽʨʝʢ, ᴇʡʪʢʝʥʽ סʳʣʳʤ 

ᴅʤʙʝʙʘʧ ʞᴅʥʝ ʦʙʲʝʢʪʠʚʪʽ 
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ʄʘץʩʘʪ ץʦʶ ᴅʜʽʩʽ  

  

 

ʄסײʘʣʽʤʥʽץ שʳʟʤʝʪʽ 

ʥʝʤʝʩʝ ʟʝʨʪʪʝʣʝʪʽʥ 

ʤʘʟʤײʥ ʘʨץʳʣʳ 

ʉʘʙʘץʪʳש ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʩʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 

ʦץʫʰʳʣʘʨʜʳש ʽʩ-ᴅʨʝʢʝʪʪʝʨʽ 

ʘʨץʳʣʳ 

ɹʘץʳʣʘʫ  

  

 

ʕʧʠʟʦʜʪʳץ (ʦץʫʰʳʣʘʨ 

ᴅʨʪװʨʣʽ ʢװʥʜʝʨʜʝ ᴅʨʪװʨʣʽ 

ʪʘץʳʨʳʧʪʘʨ ʙʦʡʳʥʰʘ 

ʩײʭʙʘʪ ʘʣʘʜʳ) + 

 ʦʨʳʪʳʥʜʳץ

ʂʝʨʽ ʙʘʡʣʘʥʳʩʪʳ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʪʽʥ ʧʨʦʮʝʩʢʝ 

"ʢʽʨʽʢʪʽʨʽʣʛʝʥ": ʙʘʨʣʳץ 

ʦץʫʰʳʣʘʨ ʙʘʨʣʳץ ʦץʫ 

ʵʣʝʤʝʥʪʪʝʨʽ ʙʦʡʳʥʰʘ 

ʩײʨʘʣʘʜʳ 

ʅᴅʪʠʞʝ ʢʝʧʽʣʜʽʢ 

ʙʝʨʝ ʤʝ?  

 

ᴄʨץʘʰʘʥ ʝʤʝʩ  

 

ʀᴅ. ɽʛʝʨ ʦʣʘʡ ʙʦʣʤʘʩʘ, ʦʥʜʘ 

ʪʝʭʥʦʣʦʛʠʷ ᴅʣʽ ʠʛʝʨʽʣʤʝʛʝʥ 

ʥʝʤʝʩʝ ʦʥʳ ץʦʣʜʘʥʫ װʰʽʥ 

ʪʠʽʩʪʽ ʞʘסʜʘʡʣʘʨ ʞʦץ 

 

ɻʝʡʤʠʬʠʢʘʮʠʷ ʵʣʝʤʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʫ: ʤסײʘʣʽʤ װʰʽʥ ʘʨʪʳץʰʳʣʳץʪʘʨ. 

ʆץʳʪʫʜʘ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽ ʤʝʥ ʤʝʭʘʥʠʢʪʝʨʜʽ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ: 

1. ʆץʫ ʧʨʦʮʝʩʽʥ ʩʪʫʜʝʥʪʪʝʨ װʰʽʥ ʜʠʥʘʤʠʢʘʣʳץ ,ץʳʟʳץʪʳ ʞᴅʥʝ ʞʘסʳʤʜʳ ʝʪʫ, 

ʙײʣ ʦʣʘʨʜʳש ʤʦʪʠʚʘʮʠʷʩʳ ʤʝʥ ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; 

2. ʆʡʳʥ ʤʝʭʘʥʠʢʘʩʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ײץʨʘʣʜʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ 

ʙʘʨʳʩʳʥʘ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫ; 

3. ʕʣʝʢʪʨʦʥʜʳץ ʦʨʪʘʜʘ ʪʦʧʪʳץ ʞᴅʥʝ ʙʽʨʣʝʩʢʝʥ ץʳʟʤʝʪ ʬʦʨʤʘʪʳʥʜʘ 

ʩʪʫʜʝʥʪʪʝʨʜʽש ᴇʟʽʥʜʽʢ ʞײʤʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫ; 

4. ʉʪʫʜʝʥʪʪʝʨʜʽש ʳʥʪʳʤʘץʪʘʩʪʳץ ʞᴅʥʝ ʙʽʨʣʝʩʢʝʥ ʞײʤʳʩ ʜʘסʜʳʣʘʨʳʥ 

 ;ʘʣʳʧʪʘʩʪʳʨʫץ

5. ʆץʫ ʧʨʦʮʝʩʽʥʝ ץʘʪʳʩʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʞʘʡʣʳ ʞᴅʥʝ ʩʝʥʽʤʜʽ ץʘʨʳʤ-

 .ʦʣʜʘʫץ ʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝץ ʘʪʳʥʘʩʪʘʨʜʳץ

ɻʝʡʤʠʬʠʢʘʮʠʷ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ ʦץʳʪʫ: ʦץʫʰʳʣʘʨ װʰʽʥ ʘʨʪʳץʰʳʣʳץʪʘʨ: 

 ʘסʘʟʽʨʛʽ ʩʪʫʜʝʥʪʪʝʨ ʦʡʳʥʜʘʨʜʘ ᴇʩʢʝʥʜʽʢʪʝʥ, ʦʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʦʣʘʨפ

ʞʘץʳʥ ʞᴅʥʝ ʪװʩʽʥʽʢʪʽ. ʆץʫʰʳʣʘʨ ʦʡʳʥʜʘ ʦץʫʜʳש ʞʘסʳʤʜʳ ʞʘץʪʘʨʳ ʨʝʪʽʥʜʝ 

ʤʳʥʘʣʘʨʜʳ ʘʪʘʧ ᴇʪʫʽ ʤװʤʢʽʥ. 

ʆʡʳʥ: 

1. ʈʘʭʘʪ ʩʳʡʣʘʡʜʳ; 

2. ɾʘסʳʤʜʳ ʵʤʦʮʠʷʣʘʨ ʙʝʨʝʜʽ; 

3. ʉʽʟʜʽץ שʘʙʽʣʝʪʪʝʨʽשʽʟʜʽ ʪʝʢʩʝʨʫʛʝ, ʙʘסʘʣʘʫסʘ ʞᴅʥʝ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ; 

 ʤʢʽʥʜʽʢװʘ ʤסʪʳ ʜʘʤʳʪʫץʪʳʣʳץʨʘײʘʨʩʳ ʪץ ʪʘʨ ʤʝʥ ʢʝʜʝʨʛʽʣʝʨʛʝץʠʳʥʜʳפ .4

ʙʝʨʝʜʽ; 

 ʳʟ ʞᴅʥʝ ʩʝʥʽʤʜʽסʘʪʳʩʫʰʳʣʘʨʳʤʝʥ ʪʳץ ʘץʙʘʩ שʘ, ʦʡʳʥʥʳץʘʪʳʥʘʩץ-ʘʨʳʤפ .5

 .ʧʘʣ ʝʪʝʜʽץʘ ʳסʘʪʳʥʘʩ ʦʨʥʘʪʫץ-ʘʨʳʤץ

 ʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥץʳʪʫ. ʆץʫʰʳʥʳ ʦץʙʘʩʪʳ ʤʽʥʜʝʪʽ-ʦ שʘʟʽʨʛʽ ʧʝʜʘʛʦʛʠʢʘʥʳפ

ʪʘשʜʘʫ װʰʽʥ ʤסײʘʣʽʤʥʽש ʜᴅʩʪװʨʣʽ ץʘʣʳʧʪʘʩץʘʥ ʩʪʝʨʝʦʪʠʧʽʥ ץʘʡʪʘ ײץʨʫ ץʘʞʝʪ: 

ʦץʫʰʳʥʳ ʪװʩʽʥʫ, ץʘʙʳʣʜʘʫ, ʦʥʳ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʩʫʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ʪʘʥʫ ʞᴅʥʝ ʙʽʣʽʤ 

ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʪʘשʜʘʫ, ʩʳʥʳʧ ʧʝʥ ʞʘʩʪʳ ʪʘשʜʘʫʜʳ, ʪʘץʳʨʳʧʪʳ ʞᴅʥʝ 
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ʦץʳʪʫʜʳש ʜʠʜʘʢʪʠʢʘʣʳץ ץʦʣʜʘʫʳʥʳש ʙʦʣʫʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʩʽʟ ʥʝ ʘʣסʳשʳʟ 

ʢʝʣʝʪʽʥʽʥ ײʤʳʪʧʘʡ. 

ʉʦʥʜʳץʪʘʥ, ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʙװʛʽʥʛʽ ʪʘשʜʘ ᴇʪʝ 

ᴇʟʝʢʪʽ, ʦʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʽʩ-ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ, ʦʣʘʨʜʳש ʜʘסʜʳʣʘʨʳʥ, 

 .ʘʥסʳʪʪʘʣסʘ ʙʘסʟʳʨʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʫײץ ,ʘʩʠʝʪʪʝʨʽʥץ

ʄסײʘʣʽʤʜʝʨʜʽש ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ 

ʟʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʠʛʝʨʫʽʥʽש ᴇʟʝʢʪʽʣʽʛʽ ʙʽʨץʘʪʘʨ ʧʨʦʙʣʝʤʘʣʘʨ 

ʤʝʥ ץʘʡʰʳʣʳץʪʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ. 

ʆʡʳʥ ʦץʳʪʫ ᴅʜʽʩʽ ʨʝʪʽʥʜʝ, ʘסʘ ײʨʧʘץʪʳש ʪᴅʞʽʨʠʙʝʩʽʥ ʢʽʰʽ ײʨʧʘץץʘ ʙʝʨʫ 

ʝʞʝʣʜʝʥ ʙʝʨʽ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽ. ʆʡʳʥʥʳש ʢʝץ שʦʣʜʘʥʳʣʫʳʥ ʭʘʣʳץʪʳץ 

ʧʝʜʘʛʦʛʠʢʘʜʘ, ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞᴅʥʝ ʤʝʢʪʝʧʪʝʥ ʪʳʩ ʤʝʢʝʤʝʣʝʨʜʝ ʪʘʙʫסʘ ʙʦʣʘʜʳ. 

ʆץʫ ʧʨʦʮʝʩʽʥ ʞʘʥʜʘʥʜʳʨʫסʘ ʞᴅʥʝ ץʘʨץʳʥʜʘʪʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ץʘʟʽʨʛʽ ʤʝʢʪʝʧʪʝ. 

ɾʘʣʧʳ ʦʡʳʥʜʘʨʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʦʡʳʥ ʤʘשʳʟʜʳ ץʘʩʠʝʪʢʝ 

ʠʝ - ʦץʳʪʫʜʳש ʥʘץʪʳ ʪײʞʳʨʳʤʜʘʣסʘʥ ʤʘץʩʘʪʳ ʞᴅʥʝ ʦסʘʥ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʥᴅʪʠʞʝ, ʦʥʳ ʥʝʛʽʟʜʝʫʛʝ, ʥʘץʪʳ ʪװʨʜʝ ʙᴇʣʫʛʝ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʤʝʥ 

ʪʘʥʳʤʜʳץ ʙʘסʜʘʨʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

ɹʝʣʩʝʥʜʽ ʪᴅʩʽʣ ʥʝʛʽʟʽʥʜʝ ײץʨʳʣסʘʥ ʦʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʧᴅʥʥʝʥ ʪʳʩ, ʄʝʪʘ-

ʧᴅʥʜʽʢ ʜʘסʜʳʣʘʨ, ʰʳסʘʨʤʘʰʳʣʳץ ץʳʟʤʝʪʪʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ 

-ʊᴅʫʝʣʩʽʟ ᴅʣʝʫʤʝʪʪʽʢ ʽʩ שʫʰʳʣʘʨʜʳץʘ, ʦסʘʣʳʧʪʘʩʪʳʨʘʜʳ, ʤʦʪʠʚʘʮʠʷʥʳ ʘʨʪʪʳʨʫץ

ᴅʨʝʢʝʪ ʪᴅʞʽʨʠʙʝʩʽʥ ʘʣʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ʆʡʳʥסʘ ץʘʪʳʩʫʰʳʣʘʨ ץʳʟʤʝʪʪʽש ʞʘשʘ 

ʪᴅʩʽʣʜʝʨʽʥ, ʪʦʧʪʳץ ʞײʤʳʩʪʳ װʡʨʝʥʝʜʽ, ʩʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʞʘסʜʘʡʣʘʨʜʘ ʙʘסʜʘʨʣʘʡ 

ʙʽʣʫʛʝ װʡʨʝʥʝʜʽ, ʙʽʣʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʙʦʡʳʥʰʘ ʪʠʽʩʪʽ ײץʨʘʣʜʘʨʜʳ ʤʝשʛʝʨʝʜʽ, ᴇʟʜʝʨʽʥʽש 

ʙʘʨʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʘסʜʘʨʣʘʥʘʜʳ. ʆʡʳʥʜʘ ʘʣʜʳסשʳ ײʨʧʘץʪʘʨʜʳש 

ᴅʣʝʫʤʝʪʪʽʢ ʪᴅʞʽʨʠʙʝʩʽʥ ʢᴇʙʝʡʪʫ ʞᴅʥʝ ʙʘʡʳʪʫ, ʦʡʳʥ ʨᴇʣʽʥ ʝʨʽʢʪʽ ʪװʨʜʝ ץʘʙʳʣʜʘʫ, 

ʦʡʳʥ ʢʝשʽʩʪʽʛʽʥ ʚʠʨʪʫʘʣʜʳ ʤʦʜʝʣʴʜʝʫ ʘʨץʳʣʳ ʘʜʘʤ ᴇʤʽʨʽʥʽש ʥʦʨʤʘʣʘʨʳ ʤʝʥ 

ʝʨʝʞʝʣʝʨʽʥ ʠʛʝʨʫ, ʷסʥʠ ʦʡʳʥ ʘʜʘʤʥʳש ᴅʣʝʤʜʽ ʞᴅʥʝ ʦʥʜʘסʳ ץʘʪʳʥʘʩʪʘʨʜʳ ʠʛʝʨʫ 

ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʽ, ʘʜʘʤʥʳש ᴇʟʽʥ-ᴇʟʽ ʨʘʩʪʘʫ ʪᴅʩʽʣʽ.  

ʆץʳʪʫ ʞᴅʥʝ ʪᴅʨʙʠʝʣʝʫ ʧʨʦʮʝʩʽʥʝ ʙʽʣʽʤ ʙʝʨʫ ʦʡʳʥʜʘʨʳʥʳש ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

ʝʥʛʽʟʫ ʧʝʜʘʛʦʛʪʝʨʜʽש ʞʘשʘ ײץʟʳʨʝʪʪʝʨʜʽ ʠʛʝʨʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ: ʪײʪʘʩ ʙʽʣʽʤ ʙʝʨʫ 

ʧʨʦʮʝʩʽʥ ʞʦʙʘʣʘʫ, ʦץʫʰʳʣʘʨ ײʞʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ץʳʟʤʝʪ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘץʳʣʘʫ 

ʤʝʥ ʙʝʢʽʪʫʜʽש ʞʘשʘ ʥʳʩʘʥʜʘʨʳ, ʨʝʬʣʝʢʩʠʷ ï ʠʥʪʨʦʩʧʝʢʮʠʷ ʨʝʪʽʥʜʝ, ʙʘʣʘʣʘʨʜʘ 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ, ʙʘʨʣʳץ ץʘʪʳʩʫʰʳʣʘʨʜʳ 

ʳʥʪʳʤʘץʪʘʩʪʳץץʘ װʡʨʝʪʫ, ʷסʥʠ ʙʽʣʽʤ ʙʝʨʫ ʦʡʳʥʜʘʨʳʥ ᴅʟʽʨʣʝʫʰʽ ʤסײʘʣʽʤʜʝʨʜʽש 

ʩʘʧʘʥʳ ʠʛʝʨʫʽ "ʧʦʣʠʧᴅʥʜʽʢ " - ʧᴅʥʘʨʘʣʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ ʞᴅʥʝ ʢʝʰʝʥʜʽ ʧʦʣʠʧᴅʥʜʽʢ 

ʦʡʣʘʫ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ 

1. ɹʝʨʥ ʕ. ʦʡʳʥ ʦʡʥʘʡʪʳʥ ʘʜʘʤʜʘʨ. ɸʜʘʤʜʘʨ ʦʡʥʘʡʪʳʥ ʦʡʳʥʜʘʨ [ʄᴅʪʽʥ] / 
ʕ.ɹʝʨʥ. - ʄᴅʩʢʝʫ: ʕʢʩʤʦ, 2018. - 576 ʙ. 

2. ɺʝʨʙʘʭ ʢ. "ɻʝʡʤʠʬʠʢʘʮʠʷ" ʢʫʨʩʳ [ʕʣʝʢʪʨʦʥʜʳץ ʨʝʩʫʨʩ]. - פʦʣ ʞʝʪʢʽʟʫ 

ʨʝʞʠʤʽ: https://www.coursera.org/learn/gamification (ᴇʪʽʥʽʰ ʙʝʨʛʝʥ ʢװʥʽ: 28.05.2016). 

3. ɺʳʛʦʪʩʢʠʡ ʣ. ʩ. ʧʝʜʘʛʦʛʠʢʘʣʳץ ʧʩʠʭʦʣʦʛʠʷ [ʄᴅʪʽʥ] / ʃ. ʉ. ɺʳʛʦʪʩʢʠʡ. - ʨʝʜ. 

ɼʘʚʳʜʦʚʘ ɺ. ɺ. - ʄᴅʩʢʝʫ: ɸʉʊ ɸʩʪʨʝʣʴ, 2008. - 671 ɹ. 

https://www.coursera.org/learn/gamification
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4. ɻʝʡʤʠʬʠʢʘʮʠʷʥʳש ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽ [ʕʣʝʢʪʨʦʥʜʳץ ʨʝʩʫʨʩ]. - פʦʣ ʞʝʪʢʽʟʫ 

ʨʝʞʠʤʽ: https://4brain.ru/gamification/igrovye-jelementy.php (ᴇʪʽʥʽʰ ʙʝʨʛʝʥ ʢװʥʽ: 

28.05.2017). 

 

 

ᴄʆɾ 004.855.5 

 

ɾɸʉɸʅɼʓ ʀʅʊɽʃʃɽʂʊ ɸʈפʓʃʓ ɹɽʁʅɽ  

ʈʋʐʓ ɻɽʅɽʈɸʊʆʈ (VIDNOZױפ ) 

 

ɾʘשʘʙʝʢץʳʟʳ ɸʷʫʣʳʤ 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ɹʘʡʛʘʥʦʚʘ ɸ.ʄ., ʧ.ס.ʢ., ʜʦʮʝʥʪ 

 ʩʪʘʥץʘʟʘפ ,.ץ ʪᴇʙʝץʽʨʣʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸשʪᴇʙʝ ᴇץʳ ɸסʙʘʥʦʚ ʘʪʳʥʜʘײɾ .פ

e-mail: ayaulymzhangabekkyzy@gmail.com 

 

 שʧʘʨʘʪ ʢᴇʟʜʝʨʽʥʽץʳʟʜʳ ʘשʜᴅʫʽʨʜʝ ʙʝʡʥʝ ʞʘʟʙʘʣʘʨ ʞʘʩʘʫ ʤʘ ץʘʟʽʨʛʽ ʮʠʬʨʣʳפ

ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼʝʛʝʥʤʝʥ, ץʳʟʳץʪʳ ʙʝʡʥʝʣʝʨ ʞʘʩʘʫ ʢᴇʧ ʫʘץʳʪʪʳ ץʘʞʝʪ ʝʪʝʪʽʥ 

ʞᴅʥʝ ʘץʳʣʳ ᴅʨʝʢʝʪ ʙʦʣʫʳ ʤװʤʢʽʥ. ɹʝʡʥʝ ʞʘʟʙʘʣʘʨ ʞʘʩʘʫסʘ ʘʨʥʘʣסʘʥ ʢᴇʧʪʝʛʝʥ ʙʝʡʥʝ 

ʨʝʜʘʢʪʦʨʣʘʨ ʙʘʨ, ʙʽʨʘץ ʦʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʤסײʘʣʽʤʥʝʥ ʢᴇʧ ʢװʰ ʞײʤʩʘʫʜʳ ʪʘʣʘʧ 

ʝʪʝʜʽ. ʄסײʘʣʽʤʛʝ ʢװʰ ʩʘʣʤʘʡ-ʘץ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʢᴇʤʝʛʽʤʝʥ ץʳʟʳץʪʳ ʙʝʡʥʝ 

ʞʘʟʙʘʣʘʨ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʛʝʥʝʨʘʪʦʨ ï Vidnoz [1].  

Vidnoz - ʚʠʨʪʫʘʣʜʳ ʜʠʢʪʦʨʳ ʙʘʨ ʙʝʡʥʝ ʞʘʩʘʫ ײץʨʘʣʳ. Vidnoz 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʙʝʡʥʝʣʝʨʜʽ ʦשʘʡ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ 

ʝש ʞʘץʩʳ ʞʘסʳ-ʙײʣ ʤװʣʜʝʤ ʪʝʛʽʥ. ʂװʥʽ ʙʦʡʳ ʙʽʨ ʤʠʥʫʪʪʳץ ʙʝʡʥʝʥʽ ʪʝʛʽʥ ʞʘʩʘʫסʘ 

ʙʦʣʘʜʳ. ʂʝʣʝʩʽ ʙʝʡʥʝʥʽ ʢʝʣʝʩʽ ʢװʥʽ סʘʥʘ ʞʘʩʘʡ ʘʣʘʩʳʟ. Vidnoz ʙʝʡʥʝ ʞʘʩʘʫ ʧʨʦʮʝʩʽʥ 

ʦשʪʘʡʣʘʥʜʳʨʫ װʰʽʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʧʘʡʜʘʣʘʥʘʜʳ. Vidnoz ᴇʪʝ ʳסשʘʡʣʳ ʠʥʪʝʨʬʝʡʩʪʽ ײʩʳʥʘʜʳ, ʦʣ ʞʘשʘʜʘʥ 

ʙʘʩʪʘʫʰʳʣʘʨסʘ ʜʘ, ʪᴅʞʽʨʠʙʝʣʽ ʙʝʡʥʝ ʞʘʩʘʫʰʳʣʘʨסʘ ʜʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ɹײʣ ʙʝʡʥʝ 

ʨʝʜʘʢʪʦʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳ ʙʘʩʪʘʫ װʰʽʥ ʩʽʟʛʝ ʪʝʭʥʦʣʦʛʠʷʥʳ ʞʘץʩʳ ʙʽʣʝʪʽʥ ʤʘʤʘʥ 

ʙʦʣʫʜʳץ שʘʞʝʪʽ ʞʦ[2] ץ. 

 

 
 

ʉʫʨʝʪ 1 - Vidnoz ʙʝʪʽ 

 

https://4brain.ru/gamification/igrovye-jelementy.php
mailto:ayaulymzhangabekkyzy@gmail.com
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ɹײʣ ʧʣʘʪʬʦʨʤʘסʘ Google, Facebook, Linkedln, Microsoft ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳץ 

ʧʦʯʪʘ ʘʨץʳʣʳ ʪʽʨʢʝʣʫʛʝ ʙʦʣʘʜʳ. ʊʽʨʢʝʣʛʝʥʥʝʥ ʩʦש  Vidnoz ʙʝʪʽ (1-ʩʫʨʝʪ) ʘʰʳʣʘʜʳ. 

Vidnoz ʞʘʩʘʥʜʳ ʠʥʪʝʣʝʢʪ ʙʝʡʥʝ ʨʝʜʘʢʪʦʨʳ ʩʽʟ ʪʘשʜʘסʘʥ װʣʛʽʥʽ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ 

ʪʘʣʜʘʡʜʳ, ʙײʣ ʩʽʟʛʝ ʙʽʨʝʛʝʡ ʙʝʡʥʝ ʞʘʩʘʫ װʰʽʥ ʤᴅʪʽʥʜʽ, ʩʫʨʝʪʪʝʨʜʽ ʞᴅʥʝ ʙʘʩץʘ 

ʤʝʜʠʘʥʳ ʦשʘʡ ʝʥʛʽʟʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ʆʣ ʪʽʧʪʽ ʩʽʟʜʽש ʤʘʟʤײʥʳשʳʟסʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʤʫʟʳʢʘ ʤʝʥ ʘʫʳʩʫʣʘʨʜʳ ײʩʳʥʘʜʳ. 

ɸʣʜʳʤʝʥ ʙʝʡʥʝ ʞʘʟʙʘʥʳ ײץʨʫ װʰʽʥ ʞʘשʘ ʙʝʪ ʘʰʳʧ, ʦʥʳש ᴇʣʰʝʤʽʥ ʪʘשʜʘʧ 

ʘʣʘʤʳʟ (2-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 2 - Vidnoz ʛʝʥʝʨʘʪʦʨʳʥʜʘ ʞʘשʘ ʙʝʪ ʘʰʫ 

 

ɸʰʳʣסʘʥ ʙʝʪʢʝ ʪʘץʳʨʳʧץʘ ʩᴅʡʢʝʩ ʬʦʥ ʪʘשʜʘʡʤʳʟ. ʌʦʥʜʳ ʘʨʥʘʫʣʳ 

ʛʝʥʝʨʘʪʦʨʜʘ ʩʘץʪʘʣסʘʥ ʬʦʪʦ ʩʫʨʝʪʪʝʨ ʘʨʘʩʳʥʘʥ ʪʘשʜʘʫסʘ ʙʦʣʘʜʳ (3-ʩʫʨʝʪ) ʥʝʤʝʩʝ 

ᴇʟʽʤʽʟ ʬʦʪʦ, ʚʠʜʝʦ ʞװʢʪʝʩʝʢ ʙʦʣʘʜʳ. 

 

 
 

ʉʫʨʝʪ 3 - ʌʦʥ ʪʘשʜʘʫ 

 

ᴆʟʽʤʽʟʛʝ ץʘʞʝʪʪʽ ʬʦʥʜʳ ʪʘשʜʘʧ ʘʣסʘʥ ʩʦש, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʷסʥʠ 

ʚʠʨʪʫʘʣʜʳ ʜʠʢʪʦʨʜʳ ʪʘשʜʘʧ ʘʣʘʤʳʟ ʞᴅʥʝ ץʘʞʝʪʪʽ ʤᴅʪʽʥʽʤʽʟʜʽ ץʦʩʘʤʳʟ (4-ʩʫʨʝʪ). 

ɾʘʟʙʘʰʘ ʤʘʟʤײʥʳשʳʟʜʳ ʪʘʙʠסʠ ʜʳʙʳʩʪʳץ ʜʘʫʳʩץʘ ʘʡʥʘʣʜʳʨʫ װʰʽʥ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪʪʽש ʪʽʣʽ ʤʝʥ ʜʳʙʳʩʳʥ ʪʘשʜʘʡʤʳʟ. ɽʛʝʨ ᴇʟʽשʽʟʛʝ ץʘʞʝʪʪʽ ʪʽʣʜʽ ʪʘʙʘ 

ʘʣʤʘʩʘשʳʟ ᴇʟʽשʽʟ ʞװʢʪʝʡʜʝ ʘʣʘʩʳʟ (5-ʩʫʨʝʪ). 
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ʉʫʨʝʪ 4 - ɾʘʩʘʥʜʳ ʠʥʪʝʣʝʢʪ ʧʝʥ ʤᴅʪʽʥʜʽ ץʦʩʫ 

 

    
 

ʉʫʨʝʪ 5 -  ɼʳʙʳʩʪʳ ʪʘשʜʘʫ 

 

ɾʘʩʘʣʳʥסʘʥ ʙʝʡʥʝʥʽ ᴅʨʽ ץʘʨʘʡ ʙʝʟʝʥʜʽʨʫ ʤʘץʩʘʪʳʥʜʘ ᴇʟʽʤʽʟʛʝ ײʥʘסʘʥ 

ʘʥʠʤʘʮʠʷʥʳ ʪʘשʜʘʡʤʳʟ (6-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 6 - ɸʥʠʤʘʮʠʷ ʪʘשʜʘʫ 

 

ɸʣסʘʰץʳ ʙʝʪʽʤʽʟʜʽ ʪʦʣʳץ ʙʝʟʝʥʜʽʨʽʧ ʙʦʣסʘʥ ʩʦש, çʙʦʩè ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳʧ 

ʞʘשʘ ʙʝʪ ץʦʩʘʤʳʟ (7-ʩʫʨʝʪ). ʆʩʳʣʘʡʰʘ ץʘʣסʘʥ ʙʝʪʪʝʨʽʤʽʟʜʽ ʜʝ ʪʦʣʳץʪʳʨʳʧ 

ʰʳסʘʤʳʟ [3].  
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ʉʫʨʝʪ 7 - ʂʝʣʝʩʽ ʙʝʪʪʽ ץʦʩʫ 

 

ʉʽʟ ʜʘʡʳʥ ʞʦʙʘשʳʟʜʳ ᴅʨʪװʨʣʽ ʧʣʘʪʬʦʨʤʘʣʘʨסʘ, ʩʦʥʳש ʽʰʽʥʜʝ ᴅʣʝʫʤʝʪʪʽʢ 

ʤʝʜʠʘ ʤʝʥ YouTube-ʢʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ᴅʨʪװʨʣʽ ʬʦʨʤʘʪʪʘʨסʘ ʦשʘʡ ʵʢʩʧʦʨʪʪʘʡ ʘʣʘʩʳʟ. 

ʉʽʣʪʝʤʝʥʽ ʘʣʫסʘ ʥʝʤʝʩʝ ʙʝʡʥʝʥʽ ʢʦʤʧʴʶʪʝʨʛʝ ʞװʢʪʝʫʛʝ ʙʦʣʘʜʳ (8-ʩʫʨʝʪ). 

 

 
ʉʫʨʝʪ 8 - ɹʝʡʥʝ ʞʘʟʙʘʥʳ ʩʘץʪʘʫ 

 

 ʳʪ ʧʝʥץʪʘʨʳ: ʙʽʨʽʥʰʽʜʝʥ, ʫʘץʰʳʣʳץʘʨʪʳ שʣ ʧʣʘʪʬʦʨʤʘʥʳײʦʨʳʪʘ ʢʝʣʛʝʥʜʝ ʙפ

ʨʝʩʫʨʩʪʘʨʜʳ װʥʝʤʜʝʫ. ɹʝʡʥʝ ʞʘʩʘʫ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞװʨʝʪʽʥʜʽʢʪʝʥ, ʙײʣ  

ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʫʘץʳʪʳ ʤʝʥ ʨʝʩʫʨʩʪʘʨʳʥ װʥʝʤʜʝʡʜʽ. ɽʢʽʥʰʽʜʝʥ, ʩʘʧʘʣʳʣʳסʳʥʜʘ. 

ʉʝʙʝʙʽ ʙʝʡʥʝ ʛʝʥʝʨʘʪʦʨʣʘʨʳ ʩʘʧʘʥʳ ʞʦסʘʣʪʧʘʡ, ʢᴇʧʪʝʛʝʥ ʤʘʟʤײʥʜʳ ʞʘʩʘʫ װʰʽʥ 

ʦשʘʡ ʤʘʩʰʪʘʙʪʘʡ ʘʣʘʜʳ. תʰʽʥʰʽʜʝʥ, ʢᴇʨʝʨʤʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹʝʡʥʝ ʞʘʩʘʫ ʧʨʦʮʝʩʽʥʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ץʦʣʜʘʥʫ ʘʫʜʠʪʦʨʠʷʥʳש 

ʥʘʟʘʨʳʥ ᴇʟʽʥʝ ʘʫʜʘʨʪʘʜʳ. 

 

ᴄʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤ 

1. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʕʪʘʧʳ. ʋʛʨʦʟʳ. ʉʪʨʘʪʝʛʠʠ / ʅʠʢ ɹʦʩʪʨʦʤ ; ʧʝʨ. 
ʩ ʘʥʛʣ. ʉ. ʌʠʣʠʥʘ. ð ʄ. : ʄʘʥʥ, ʀʚʘʥʦʚ ʠ ʌʝʨʙʝʨ, 2016 
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2. http://didaktor.ru/vidnoz-otlichnyj-generator-sozdaniya-video-s-iskusstvennym-

intellektom/ 

3. https://aiapp.vidnoz.com/ 

      

 

ᴄʆɾ 372:851 

 

  רɹʊ-ɼɸ ʂɽɿɼɽʉɽʊɯʅ ʉʊɽʈɽʆʄɽʊʈʀʗ ʂʋʈʉʓʅʓױ

ʅɽɻɯɿɻɯ ʄᴄʉɽʃɽʃɽʈɯ 

 

ʂʘʨʙʝʢ ɸ.ᴄ. 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ɹʘʡʛʝʨʝʝʚ ɼ.ʈ., ʧ.ס.ʢ., ʤʘʪʝʤʘʪʠʢʘ ʢʘʬʝʜʨʘʩʳʥʳש 

 ʘʫʳʤ. ʧʨʦʬʝʩʩʦʨʳץ

ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐפʋ, ᴆʩʢʝʤʝʥ פ ,.ץʘʟʘץʩʪʘʥ 

e-mail: aziza.abilmansurkyzy@gmail.com 

 

ʂʽʨʽʩʧʝ. ױʣʪʪʳץ ʙʽʨʳסשʘʡ ʪʝʩʪʽʣʝʫ (ױɹʊ) 11-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ʞʦסʘʨʳ 

ʦץʫ ʦʨʥʳʥʘ ʪװʩʫ װʰʽʥ ʤʽʥʜʝʪʪʽ ʝʤʪʠʭʘʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʪʝʨʝʦʤʝʪʨʠʷ ʛʝʦʤʝʪʨʠʷ 

ʢʫʨʩʳʥʳש ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʢʝשʽʩʪʽʢʪʽʢ ʦʡʣʘʫʳ ʤʝʥ ʘʥʘʣʠʪʠʢʘʣʳץ 

ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɸʣʘʡʜʘ, ױɹʊ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʪʘʣʜʘʫ ʩʪʝʨʝʦʤʝʪʨʠʷ ʙʦʡʳʥʰʘ ʪʘʧʩʳʨʤʘʣʘʨ ʪװʣʝʢʪʝʨʛʝ װʣʢʝʥ ץʠʳʥʜʳץʪʘʨ 

ʪʫסʳʟʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʤʘץʘʣʘʥʳש ʤʘץʩʘʪʳ  ╖ ʩʪʝʨʝʦʤʝʪʨʠʷ ʢʫʨʩʳʥ ʠʛʝʨʫʛʝ 

ʙʘʡʣʘʥʳʩʪʳ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘץʩʘʨʪʫ װʰʽʥ 

ʦʣʘʨʜʳ ʰʝʰʫ ʞʦʣʜʘʨʳʥ ײʩʳʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉʪʝʨʝʦʤʝʪʨʠʷ ʦץʫʰʳʣʘʨʜʳש ʢʝשʽʩʪʽʢʪʽʢ ʦʙʲʝʢʪʽʣʝʨʜʽ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪʘʨʳʥ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ʞᴅʥʝ ʪʘʣʜʘʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼʝʛʝʥʤʝʥ, ʢᴇʧʪʝʛʝʥ 

ʦץʫʰʳʣʘʨ ʩʪʝʨʝʦʤʝʪʨʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝ ץʠʳʥʜʳץʪʘʨסʘ ʪʘʧ ʙʦʣʘʜʳ. ɹײʣ 

ʦʣʘʨʜʳױ שɹʊ ʥᴅʪʠʞʝʣʝʨʽʥʝʥ ʘʡץʳʥ ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ [1, 10 ʙ]. 

ʅʝʛʽʟʛʽ ʙᴇʣʽʤ. ױɹʊ ʝʤʪʠʭʘʥʳʥʜʘ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ, ʧʠʨʘʤʠʜʘ, ʧʨʠʟʤʘ, ʢʦʥʫʩ 

ʞᴅʥʝ ʮʠʣʠʥʜʨ ʩʠʷץʪʳ ʬʠʛʫʨʘʣʘʨʜʳ ץʘʨʘʩʪʳʨʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʦʨʪʘʰʘ ʢװʨʜʝʣʽ 

ʪʘʧʩʳʨʤʘʣʘʨ ʞʠʽ ʢʝʟʜʝʩʝʜʽ. ʊװʟʫ ʤʝʥ ʞʘʟʳץʪʳץ, ʞʘʟʳץʪʳץ ʧʝʥ ʞʘʟʳץʪʳץ 

ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʘʨʜʳ, ʩʦʥʜʘʡ-ʘץ ʘʫʜʘʥ ʤʝʥ ʢᴇʣʝʤʜʽ ʝʩʝʧʪʝʫʛʝ ʙʝʨʽʣʝʪʽʥ ʦʨʪʘ 

ʜʝשʛʝʡʜʝʛʽ ʝʩʝʧʪʝʨ ʜʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ ʙʘʨʳʩʳʥʜʘ 

ʩʪʝʨʝʦʤʝʪʨʠʷʜʘʥ ʪʠʽʩʪʽ ʬʦʨʤʫʣʘʣʘʨʜʳ ʙʽʣʫ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʘʧʩʳʨʤʘʥʳ 

ʜײʨʳʩ ʝʣʝʩʪʝʪʝ ʙʽʣʫ ʤʝʥ ʩʳʟʙʘʥʳ ʜײʨʳʩ ʩʘʣʘ ʙʽʣʫ ʜʝ ʰʘʨʪ. ɽʢʽʥʰʽ ʞʘʩʘʣʳʥʘʪʳʥ 

ʘʤʘʣ, ʦʣ ʝʩʝʧʪʽ ʘʣסʘʰ ʦʡʳʤʳʟסʘ ʢʝʣʛʝʥ ʪᴅʩʽʣʜʝʥ ץʘʨʘסʘʥʜ, ʝʩʝʧʪʽש ʙʘʩץʘ ץʘʨʘʧʘʡʳʤ 

ʞʝשʽʣ ᴅʜʽʩʽʥ ʪʘʙʫסʘ ʥʘʟʘʨ ʘʫʜʘʨʫ ʢʝʨʝʢ. ɹײʣ ʙʽʣʽʤ ʘʣʫʰʳסʘ ʫʘץʳʪ װʥʝʤʜʝʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʉʪʝʨʝʦʤʝʪʨʠʷʜʘ ʧʣʘʥʠʤʝʪʨʠʷʜʘ ʟʝʨʪʪʝʣʛʝʥ ʛʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨʜʳש 

 ʨʳʰʪʘʨ ʥʝʤʝʩʝײʨʳʰʪʘʨ, ʪʽʢʪᴇʨʪʙײʰʙװ ,ʦʣʜʘʥʳʣʘʜʳ (ʤʳʩʘʣʳץ ʘʩʠʝʪʪʝʨʽ ʞʠʽץ

ʰʝשʙʝʨʣʝʨ), ʙײʣ ʦʩʳ ʬʠʛʫʨʘʣʘʨʜʳש ʙʝʣʛʽʣʽ ʙʽʨ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʝʩʝʧʪʝʨʜʽש ʰʝʰʽʤʜʝʨʽʥ ʪʘʙʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɻʝʦʤʝʪʨʠʷʣʳץ ʝʩʝʧʪʝʫʣʝʨʜʝ 

 ,ʘʣʛʦʨʠʪʤʜʝʨ (ʇʠʬʘʛʦʨ ʪʝʦʨʝʤʘʩʳ, ʢʦʩʠʥʫʩʪʘʨ ʪʝʦʨʝʤʘʩʳ ץʦʣʜʘʥʳʣʘʪʳʥ ʙʘʟʘʣʳץ

ʩʠʥʫʩʪʘʨ ʪʝʦʨʝʤʘʩʳ ʞᴅʥʝ ʪ.ʙ.) ʤʝʥ ʝʨʝʞʝʣʝʨ ʜʝ ᴇʟʜʝʨʽʥʽץ שʦʣʜʘʥʳʩʳʥ ʦʩʳ ʢʫʨʩʪʘʥ 

http://didaktor.ru/vidnoz-otlichnyj-generator-sozdaniya-video-s-iskusstvennym-intellektom/
http://didaktor.ru/vidnoz-otlichnyj-generator-sozdaniya-video-s-iskusstvennym-intellektom/
https://aiapp.vidnoz.com/
mailto:aziza.abilmansurkyzy@gmail.com


37 

 

ʙʘʩʪʘʫ ʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, װʰʙײʨʳʰʪʘʨʜʳש ʪʝשʜʽʢ ʙʝʣʛʽʣʝʨʽ, ץײʩʘʩʪʳץ ʙʝʣʛʽʣʝʨʽ 

ᴅʨʪװʨʣʽ ʛʝʦʤʝʪʨʠʷʣʳץ ʪײʞʳʨʳʤʜʘʨʜʳ ʜᴅʣʝʣʜʝʫʜʝ, ʧʣʘʥʠʤʝʪʨʠʷʜʘ ʜʘ, 

ʩʪʝʨʝʦʤʝʪʨʠʷʜʘ ʜʘ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ װʰʽʥ ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ [1, 12 ʙ].  

ʇʣʘʥʠʤʝʪʨʠʷ ʤʝʥ ʩʪʝʨʝʦʤʝʪʨʠʷ ʙᴇʣʽʤʽʥʝ ʘʨʥʘʣסʘʥ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʪʽʥ ʥʝʛʽʟʛʽ סײʳʤʜʘʨסʘ, ʪʝʦʨʝʤʘʣʘʨסʘ ʞᴅʥʝ ʘʥʳץʪʘʤʘʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ 

ʦץʫʰʳʣʘʨʜʳש ʞʽʙʝʨʝʪʽʥ ʪʠʧʪʽʢ ץʘʪʝʣʽʢʪʝʨʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʘʡʳץ: 

╖ ɸʢʩʠʦʤʘʣʘʨʜʳ, ʘʥʳץʪʘʤʘʣʘʨʜʳ, ʪʝʦʨʝʤʘʣʘʨʜʳ, ʩʦʥʜʘʡ-ʘץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ 

ᴅʜʽʩʪʝʨʽʥ ʙʽʣʤʝʫ ʥʝʤʝʩʝ ʪװʩʽʥʙʝʫ; 

╖  ʦʣʘʨʜʳ ץʦʣʜʘʥʘ ʘʣʤʘʫ (ʩʦʥʳש ʽʰʽʥʜʝ ʦʣʘʨʜʳ ʜײʨʳʩ ץʦʣʜʘʥʙʘʫ); 

╖ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʩʳʨʪʪʘʡ ʞᴅʥʝ ʽʰʪʝʡ ʩʳʟʳʣסʘʥ ʰʝשʙʝʨʜʽש ʮʝʥʪʨʽ ʥʝ ʙʦʣʳʧ 
ʪʘʙʳʣʘʪʳʥʳʥ ʙʽʣʤʝʡʜʽ; 

╖ ʬʠʛʫʨʘʥʳש ʽʰʢʽ, ʞᴅʥʝ ᴅʩʽʨʝʩʝ ʩʳʨʪץʳ ʦʙʣʳʩʳʥʘʥ ץʦʩʳʤʰʘ ʩʘʣʫʣʘʨʜʳ ʩʳʟʘ 
ʘʣʤʘʡʜʳ; 

╖ ʪʘʧʩʳʨʤʘʥʳש ʰʘʨʪʳ ʤʝʥ ʩײʨʘסʳʥ ʤץײʠʷʪ ʦץʳʤʘʫ;  

╖  ʝʩʝʧʪʝʫ ץʘʪʝʣʝʨʽ; 

╖  ʧʘʡʳʤʜʘʫʜʘסʳ ʣʦʛʠʢʘʥʳש ʙײʟʳʣʫʳ; 

 ;ʘʙʳʣʜʘʫץ ʘʪʝ ʛʠʧʦʪʝʟʘʣʘʨʜʳץ  ╖

╖ ʞʘʟʳץʪʳץʪʘ (ʢʝשʽʩʪʽʢʪʝ) ʬʠʛʫʨʘʣʘʨʜʳ ʜײʨʳʩ ʙʝʡʥʝʣʝʫʜʽ ʙʽʣʤʝʡʜʽ; 

╖ ʩʪʝʨʝʦʤʝʪʨʠʷʜʘ ʞʽʙʝʨʽʣʝʪʽʥ ʢᴇʧʪʝʛʝʥ ץʘʪʝʣʽʢʪʝʨʜʽש ʥʝʛʽʟʽ ʢʝשʽʩʪʽʢʪʝʛʽ 
ʪװʟʫʣʝʨ ʤʝʥ ʞʘʟʳץʪʳץʪʘʨʜʳש ᴇʟʘʨʘ ʦʨʥʘʣʘʩʫʳ ʪʫʨʘʣʳ ʩײʨʘץʪʘʨʜʳ ʙʽʣʤʝʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ (ᴅʩʽʨʝʩʝ ʪװʟʫʜʽש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰ ʪʫʨʘʣʳ ʤᴅʩʝʣʝ ʞᴅʥʝ ʞʘʟʳץʪʳץʪʘʨ 

ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰ ʪʫʨʘʣʳ ʤᴅʩʝʣʝ);  

╖ ʩʪʝʨʝʦʤʝʪʨʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝ ʪʨʠʛʦʥʦʤʝʪʨʠʷʥʳ ץʦʣʜʘʥʘ ʘʣʤʘʡʜʳ; 

╖ ʢᴇʧʙײʨʳʰʪʘʨ ʤʝʥ ʘʡʥʘʣʫ ʜʝʥʝʣʝʨʽʥʽץ שʠʤʘʣʘʨʳʥ ץʘʣʘʡ ײץʨʫ 

ʢʝʨʝʢʪʽʛʽʥ/ʘʫʜʘʥʳʥ ʪʘʙʫʜʳ ʙʽʣʤʝʡʜʽ; 

╖ ʝʩʝʧ ʰʘʨʪʳ ʙʦʡʳʥʰʘ ʛʝʦʤʝʪʨʠʷʣʳץ ʜʝʥʝʥʽ ʞᴅʥʝ ʦʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ ʩʳʟʫ 
ʢʝʟʽʥʜʝ ʦʣʘʨ ʦץʫʣʳץʪʳש ʩʫʨʝʪʪʝʨʽ ʤʝʥ ʩʳʟʙʘʣʘʨʳʥʘ ʝʣʽʢʪʝʫʛʝ ʪʳʨʳʩʘʜʳ, ʙʽʨʘץ ʞʘשʘ 

ʞʘסʜʘʡʜʘ װʰ ᴇʣʰʝʤʜʽ ʬʠʛʫʨʘʥʳש ʩʳʟʙʘʩʳʥ ʩʘʣʫʜʘ װʣʢʝʥ ץʠʳʥʜʳץʪʘʨסʘ ʪʘʧ 

ʙʦʣʘʜʳ; 

╖ ʩʫʨʝʪʧʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʝʛʽ ʢʝʤʰʽʣʽʢʪʝʨ[2, 136 ʙ]. 

ʂᴇʧʪʝʛʝʥ ʦץʫʰʳʣʘʨ װʰ ᴇʣʰʝʤʜʽ ʬʠʛʫʨʘʣʘʨ ʤʝʥ ʦʣʘʨʜʳש ʵʣʝʤʝʥʪʪʝʨʽʥ 

ʝʣʝʩʪʝʪʫʜʝ ץʠʳʥʜʳץʪʘʨסʘ ʪʘʧ ʙʦʣʘʜʳ. ɹײʣ ʩʪʝʨʝʦʤʝʪʨʠʷʥʳש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽʥ 

ʪװʩʽʥʙʝʫʛʝ ʞᴅʥʝ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝ ץʘʪʝʣʽʢʪʝʨʛʝ ᴅʢʝʣʝʜʽ. 

ᴄʜʝʪʪʝ, ʛʝʦʤʝʪʨʠʷ ʢʫʨʩʳʥʜʘ 7-9 ʩʳʥʳʧʪʘʨ ʪʝʢ ʞʘʟʳץʪʳץʪʘ ʞײʤʳʩ ʽʩʪʝʡʜʽ. 

ʉʦʥʜʳץʪʘʥ ʞʦסʘʨʳ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʧᴅʥʜʽ ᴅʜʝʪʪʝʛʽ ʝʢʽ ᴇʣʰʝʤʜʽ ץʘʙʳʣʜʘʫʜʘʥ 

װ  hᴇʣʰʝʤʜʽ ץʘʙʳʣʜʘʫסʘ ᴇʪʫ ᴇʪʝ ץʠʳʥ. ʆʣʘʨ ʬʠʛʫʨʘʥʳש ʢʝשʽʩʪʽʢʪʝʛʽ ʦʨʥʘʣʘʩʫʳʥ, 

ʦʥʳץ שʘʩʠʝʪʪʝʨʽʥ ʞᴅʥʝ ʙʘʩץʘ ʬʠʛʫʨʘʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩʳʥ ʝʣʝʩʪʝʪʝ ʘʣʤʘʡʜʳ. ʉʫʨʝʪ 

ʩʘʣʫ ʦץʫʰʳʣʘʨסʘ ʙײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʛʝ ʢᴇʤʝʢʪʝʩʧʝʡʜʽ, ʦסʘʥ ץʦʩʘ ʦʣ ʦץʫʰʳʣʘʨסʘ 

ʦʜʘʥ ʜʘ ʢᴇʧ ץʠʳʥʜʳץʪʘʨ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ ʦץʫʰʳʣʘʨʜʳש 

ʢᴇʣʝʤʜʽ ʬʠʛʫʨʘʣʘʨʤʝʥ ʞײʤʳʩ ʪᴅʞʽʨʠʙʝʩʽʥ ʢʝשʝʡʪʫ ץʘʞʝʪ.  

ʄʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘסʳ ʩʪʝʨʝʦʤʝʪʨʠʷסʘ ʘʨʥʘʣסʘʥ ʰʝʢʪʝʫʣʽ ʩʘסʘʪʪʘʨ 

ʦץʫʰʳʣʘʨסʘ ʤʘʪʝʨʠʘʣʜʳ ʙʝʢʽʪʫ ʞᴅʥʝ ʢʝשʽʩʪʽʢʪʽʢ ʪʘʣʜʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ װʰʽʥ 

ʤʘשʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ ʤʘʰʳץʪʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʤʝʡʜʽ [3, 

54 ʙ]. 
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 ʫʰʳʣʘʨʜʘʥץʳ ʩʪʝʨʝʦʤʝʪʨʠʷ ʙʦʡʳʥʰʘ ʪʘʧʩʳʨʤʘʣʘʨ ʢᴇʙʽʥʝʩʝ ʦסɹʊ-ʜʘױ

ʪʝʦʨʠʷʣʳץ ʘʩʧʝʢʪʽʣʝʨʜʽ ʙʽʣʫʜʽ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳ ʞʘשʘ ʞʘסʜʘʡʣʘʨʜʘ 

ʽʩ ʞװʟʽʥʜʝ ץʦʣʜʘʥʘ ʙʽʣʫʜʽ ʪʘʣʘʧ ʝʪʝʪʽʥ ʢװʨʜʝʣʽʣʽʢʪʽש ʞʦסʘʨʳʣʘʫ ʜʝשʛʝʡʽʥ ץʘʤʪʠʜʳ. 

3D ʤʦʜʝʣʴʜʝʫ ʩʠʷץʪʳ ʢᴇʨʥʝʢʽ ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʟʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙʝʨʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʩʪʝʨʝʦʤʝʪʨʠʷʣʳץ ʥʳʩʘʥʜʘʨ ʤʝʥ 

ʧʨʦʮʝʩʪʝʨ ʪʫʨʘʣʳ ʪװʩʽʥʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʞʘץʩʘʨʪʘ ʘʣʘʜʳ.  

ɿʝʨʪʪʝʫ ʙᴇʣʽʤʽ. ᴄʨ ʪװʨʣʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʤʝʥ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʦʨʪʘʣʘʨ ʛʝʦʤʝʪʨʠʷʣʳץ ʦʙʲʝʢʪʽʣʝʨʜʽ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ, ʩʳʟʙʘʣʘʨʤʝʥ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʞײʤʳʩ ʞʘʩʘʫ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʳ ʝʩʝʧʪʝʫʣʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʛʝʦʤʝʪʨʠʷʥʳ ʠʛʝʨʫʜʽש 

ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ײʩʳʥʘʜʳ. ʉʪʝʨʝʦʤʝʪʨʠʷʥʳ װʡʨʝʥʫ ʞᴅʥʝ ʩʪʝʨʝʦʤʝʪʨʠʷʣʳץ 

ʥʳʩʘʥʜʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ ʢᴇʧʪʝʛʝʥ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ (ɸʂʊ) ײץʨʘʣʜʘʨʳ ʤʝʥ 3D ʤʦʜʝʣʴʜʝʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʙʘʨ. ʆʣʘʨ 

ʤסײʘʣʽʤʜʝʨʛʝ, ʦץʫʰʳʣʘʨסʘ ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ ʦץʳʪʫסʘ ʪʘʤʘʰʘ ʨʝʩʫʨʩʪʘʨ ײʩʳʥʘʜʳ. 

ʆʩʳʥʜʘʡ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʙʽʨʽ  ╖  ʝʨʢʽʥ ʪʘʨʘʪʳʣʘʪʳʥ GeoGebra ʙʘסʜʘʨʣʘʤʘʩʳ. ʆʥʳ 

ʛʝʦʤʝʪʨʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨסʘ ʩʳʟʙʘʣʘʨʤʝʥ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʞײʤʳʩ ʞʘʩʘʫ, ʘʚʪʦʤʘʪʪʳ ʝʩʝʧʪʝʫ ʬʫʥʢʮʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʝʩʝʧʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʜʝʨʝʢʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ ʩʪʝʨʝʦʤʝʪʨʠʷʥʳ 

 .ʡʨʝʥʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ [4, 17 ʙ]װ

GeoGebra  ╖ ʛʝʦʤʝʪʨʠʷʥʳ, ʘʣʛʝʙʨʘʥʳ, ʢʝʩʪʝʣʝʨʜʽ, ʛʨʘʬʠʢʘʣʳץ ʪʘʣʜʘʫʜʳ, 

ʩʪʘʪʠʩʪʠʢʘʥʳ ʞᴅʥʝ ʝʩʝʧʪʝʫʜʽ ץʦʣʜʘʥʫסʘ ʦשʘʡ ʙʽʨ ʧʘʢʝʪʪʝ ʙʽʨʽʢʪʽʨʝʪʽʥ ʙʘʨʣʳץ ʙʽʣʽʤ 

ʜʝשʛʝʡʣʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʜʠʥʘʤʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣ. ʄײʥʜʘ 

ʩʪʝʨʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨʜʽ ʦשʘʡ ײץʨʫסʘ ʞᴅʥʝ ʟʝʨʪʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ʘʨʥʘʡʳ 3D ʛʨʘʬʠʢʘʣʳײץ ץʨʘʣʜʘʨʳ ʙʘʨ. GeoGebra https://www.geogebra.org 

ʨʝʩʤʠ ʩʘʡʪʳʥʜʘ ʪʝʛʽʥ ץʦʣ ʞʝʪʽʤʜʽʣʽʢʢʝ ʠʝ [5, 163 ʙ]. 

ʆʥʳ ʩʪʝʨʝʦʤʝʪʨʠʷ ʢʫʨʩʳʥ ʦץʳʪʫʜʘ ץʦʣʜʘʥʫ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨʜʽ ʽʩʢʝ ʘʩʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ: 

╖ ʛʝʦʤʝʪʨʠʷ ʩʘʙʘץʪʘʨʳʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪװʨʜʝ ᴇʪʢʽʟʫ; 

╖ ʞʦסʘʨʳ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʩʘʙʘץʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫ; 

╖  ʛʝʦʤʝʪʨʠʷ ʤʝʥ ʠʥʬʦʨʤʘʪʠʢʘʥʳש ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʩʘʙʘץʪʘʨʳʥ ᴇʪʢʽʟʫ; 

╖  ʦץʳʪʫʜʘ ʩʘʨʘʣʘʥסʘʥ ʪᴅʩʽʣʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ; 

╖  ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜʘʤʳʪʫ. 

ʉʳʟʙʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʦʙʲʝʢʪʽʥʽש ʽʰʢʽ ײץʨʳʣʳʤʳʥʳש ʢᴇʨʥʝʢʽ ʢᴇʨʽʥʽʩʽʥ 

ʙʝʨʝʜʽ. ʌʠʛʫʨʘʣʘʨʜʳ2 שD ʞᴅʥʝ 3D ʤʦʜʝʣʴʜʝʨʽ ʩᴅʡʢʝʩʽʥʰʝ ʢʦʦʨʜʠʥʘʪʘʣʳץ 

ʞʘʟʳץʪʳץʪʘ ʞᴅʥʝ ʢʝשʽʩʪʽʢʪʝ ײץʨʳʣʘʜʳ. ɹײʣ ʩʪʝʨʝʦʤʝʪʨʠʷʣʳץ ʝʩʝʧʪʽ ʰʝʰʫʜʽש 

ʛʝʦʤʝʪʨʠʷʣʳץ (ʩʠʥʪʝʪʠʢʘʣʳץ) ᴅʜʽʩʽʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʚʝʢʪʦʨʣʳץ-

ʢʦʦʨʜʠʥʘʪʘʣʳץ ᴅʜʽʩʪʽ ʜʝ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɽʩʝʧʪʝʨʜʽ ʰʝʰʫ ʙʘʨʳʩʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳ ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ 

GeoGebra ʠʥʪʝʨʘʢʪʠʚʪʽ ʛʝʦʤʝʪʨʠʷʣʳץ ʦʨʪʘʩʳʥ ץʦʣʜʘʥʫ ʙʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʦʙʲʝʢʪʽʣʝʨʜʽש ʢᴇʨʥʝʢʽ ʙʝʡʥʝʩʽʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʞʘשʘ 

ʤʘʪʝʨʠʘʣʜʳ ʞʘץʩʳ ʪװʩʽʥʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ, ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʧʨʦʮʝʩʽʥ ʞʳʣʜʘʤʜʘʪʘʜʳ, 

ʝʩʝʧʪʝʫʣʝʨʜʽ ʞʝשʽʣʜʝʪʝʜʽ ʞᴅʥʝ ʪ. ʙ. [6, 22 ʙ]. 

GeoGebra ʠʥʪʝʨʘʢʪʠʚʪʽ ʛʝʦʤʝʪʨʠʷʣʳץ ʦʨʪʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʟʝʨʪʪʝʣʝʪʽʥ 

ʛʝʦʤʝʪʨʠʷʣʳץ ʦʙʲʝʢʪʽʣʝʨʜʽש ᴇʟʛʝʨʫ ʧʨʦʮʝʩʽʥ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʙʘץʳʣʘʫ ʦʣʘʨʜʳש 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫʛʝ, ʟʘשʜʳʣʳץʪʘʨʜʳ ʙʝʣʛʽʣʝʫʛʝ, ʞʘʣʧʳʣʘʫ ʞʘʩʘʫסʘ 

ʞᴅʥʝ ᴇʟ ʙʝʪʽʥʰʝ ʛʠʧʦʪʝʟʘ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

https://www.geogebra.org/
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ʉʦʥʳʤʝʥ ץʘʪʘʨ, ɸʂʊ-ʥʳ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫʛʝ ʜʝʛʝʥ 

ʳʥʪʘʩʳʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡʜʳ, ʩʦʥʜʘʡ-ʘץ ʦץʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ װʰʽʥ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʘʰʘʜʳ. 

GeoGebra ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʙʽʨʥʝʰʝ ʞײʤʳʩ ʨʝʞʠʤʽ ʙʘʨ. ɻʝʦʤʝʪʨʠʷʣʳץ 

ʜʝʥʝʣʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ ʦץʫʰʳʣʘʨ ʤᴅʟʽʨʜʝʥ 3D Graphics ʦʧʮʠʷʩʳʥ ʪʘשʜʘʫʳ 

ʢʝʨʝʢ. ɹײʣ ʨʝʞʠʤ ʝʢʽ ʘʡʤʘץץʘ ʙᴇʣʽʥʝʜʽ ï ʘʣʛʝʙʨʘʣʳץ ʢᴇʨʽʥʽʩ ʞᴅʥʝ װʰ ᴇʣʰʝʤʜʽ 

ʥʳʩʘʥʜʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʛʨʘʬʠʢʘʣʳץ ʢᴇʨʽʥʽʩ. ɹʽʟ ײץʨʳʣʳʤʜʘʨʜʳש 

ʛʨʘʬʠʢʘʣʳץ ʪװʨʽʤʝʥ ʞײʤʳʩʪʳ ץʘʨʘʩʪʳʨʘʤʳʟ [7, 66 ʙ]. 

ᴄʨ ʨʝʞʠʤʜʝ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ ץʘʞʝʪʪʽ ʞʝʢʝ ײץʨʘʣʜʘʨ ʪʘץʪʘʩʳ ʙʘʨ. ײפʨʘʣʜʳ 

ʽʩʢʝ ץʦʩʫ װʰʽʥ ʪʠʽʩʪʽ ʙʝʣʛʽʰʝʥʽ ʙʘʩʫ ʞʝʪʢʽʣʽʢʪʽ. ײפʨʘʣʜʳ ʪʘשʜʘסʘʥʜʘ, GeoGebra 

ʪʝʨʝʟʝʩʽʥʽש ʪᴇʤʝʥʛʽ ʞʘסʳʥʜʘ ʦʥʳ ץʘʣʘʡ ʧʘʡʜʘʣʘʥʫ ʢʝʨʝʢʪʽʛʽʥ ʪװʩʽʥʜʽʨʝʪʽʥ ʢʝשʝʩ 

ʧʘʡʜʘ ʙʦʣʘʜʳ. 

GeoGebra ʠʥʪʝʨʘʢʪʠʚʪʽ ʛʝʦʤʝʪʨʠʷʣʳץ ʦʨʪʘʩʳʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

 ʳʣʳץʙʽʨʽʥʰʽ ʙʽʟ https://www.geogebra.org/classic/3d ʩʽʣʪʝʤʝʩʽ ʘʨ שɽ .ץʘʨʘʩʪʳʨʘʡʳץ

ʩʘʡʪץʘ ᴇʪʝʤʽʟ. GeoGebra ʠʥʪʝʨʘʢʪʠʚʪʽ ʛʝʦʤʝʪʨʠʷʣʳץ ʦʨʪʘʩʳʥʳש ʠʥʪʝʨʬʝʡʩʽ 1-

ʩʫʨʝʪʪʝ ʙʝʨʽʣʛʝʥ.  

 

 
 

ʉʫʨʝʪ-1. GeoGebra ʠʥʪʝʨʘʢʪʠʚʪʽ ʛʝʦʤʝʪʨʠʷʣʳץ ʦʨʪʘʩʳʥʳש ʠʥʪʝʨʬʝʡʩʽ 

 

ʂʝשʽʩʪʽʢʪʝʛʽ ʪʽʢʙײʨʳʰʪʳ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʞװʡʝʩʽ ʪʘץʳʨʳʙʳʥ  ᴇʪʢʝʥ ʢʝʟʜʝ 

ʦʨʜʠʥʘʪʘ, ʘʙʩʮʠʩʩʘ , ʘʧʧʣʠʢʘʪʘ ʦʩʴʪʝʨʽʤʝʥ ʦץʫʰʳʣʘʨʜʳ Geogebra ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ  

3D ʛʨʘʬʠʢ  ʙʝʪʽʥʜʝ ʪʘʥʳʩʪʳʨסʘʥ ᴇʪʝ ʪʠʽʤʜʽ ʞᴅʥʝ ʢᴇʨʥʝʢʪʽ. ʆץʫʰʳʣʘʨʜʳש ʢʝשʽʩʪʽʢʪʝ 

ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʘʪʳʥʳ ʩᴇʟʩʽʟʞᴅʥʝ ʜʝ ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ ʘʨץʳʣʳ ʚʝʢʪʦʨʣʘʨʜʳש 

ʦʨʥʘʣʘʩʫʳʥ  ᴇʪʝ ʪʠʽʤʜʽ ʪװʨʜʝ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. 

ʄʳʩʘʣʳ 10-ʩʳʥʳʧ ʛʝʦʤʝʪʨʠʷʜʘʥ ʤʳʥʘʜʘʡ ʝʩʝʧʪʽ ץʘʨʘʩʪʳʨʘʡʳץ: 

ɸ(1; 3;4) ʞᴅʥʝ B(5; -6; 2) ʥװʢʪʝʣʝʨʽʥʽש ʘ) Oxy  ᴅ) Oxz   ʙ) Oyz  

ʞʘʟʳץʪʳץʪʘʨʳʥʜʘסʳ  ʦʨʪʦʛʦʥʘʣʴ ʧʨʦʝʢʮʠʷʣʘʨʳʥʳש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥ ʪʘʧ. 

2-ʩʫʨʝʪʪʝ ɸ(1; 3; 4) ʞᴅʥʝ B(5; -6; 2) ʥװʢʪʝʣʝʨʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʳץ ʢʝשʽʩʪʽʢʪʝ 

ʦʨʥʘʣʘʩʫʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ɽʥʜʽ ʦʩʳ ʥװʢʪʝʣʝʨʜʽש  Oxy ʞʘʟʳץʪʳסʳʥʜʘסʳ ʦʨʪʦʛʦʥʘʣʴ 

ʧʨʦʝʢʮʠʷʣʘʨʳʥʳש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥ Geogebra ʙʘסʜʘʨʣʘʤʘʩʳʥʳ3 שD ʛʨʘʬʠʛʽ 

ʘʨץʳʣʳ ʪʘʙʘʡʳץ.  ʅװʢʪʝʥʽש ʦʨʪʦʛʦʥʘʣʴ ʧʨʦʝʢʮʠʷʩʳ ʥװʢʪʝ ʝʢʝʥʽʥ ʙʽʣʝʤʽʟ, ʷסʥʠ ɸ 

ʥװʢʪʝʩʽʥʝʥ Oxy ʞʘʟʳץʪʳסʳʥʘ ʪװʩʽʨʽʣʛʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʜʳש ʪʘʙʘʥʳ.  

 

https://www.geogebra.org/classic/3d
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ʉʫʨʝʪ ï 2. ɸ(1; 3; 4) ʞᴅʥʝ B(5; -6; 2) ʥװʢʪʝʣʝʨʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʳץ ʢʝשʽʩʪʽʢʪʝ 

ʦʨʥʘʣʘʩʫʳ 

 

 
 

              ʉʫʨʝʪ-3. Oxy ʞʘʟʳץʪʳסʳʥʘ ʪװʩʽʨʽʣʛʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʜʳש ʪʘʙʘʥʳ 

ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ 

 

ʉʫʨʝʪ ï 4. Oyz ʞʘʟʳץʪʳסʳʥʘ ʪװʩʽʨʽʣʛʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʜʳש ʪʘʙʘʥʳ 

ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ 

 
ʉʫʨʝʪ ï 5. Oxz ʞʘʟʳץʪʳסʳʥʘ ʪװʩʽʨʽʣʛʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʜʳש ʪʘʙʘʥʳ 

ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ 
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3-ʩʫʨʝʪʪʝ Oxy ʞʘʟʳץʪʳסʳʥʘ ʪװʩʽʨʽʣʛʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʜʳש ʪʘʙʘʥʳ 

ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 4-ʩʫʨʝʪʪʝ  Oyz ʞʘʟʳץʪʳסʳʥʘ ʪװʩʽʨʽʣʛʝʥ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʜʳש ʪʘʙʘʥʳ ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɸʣ 5- ʩʫʨʝʪʪʝ Oxz 

ʞʘʟʳץʪʳסʳʥʘ ʪװʩʽʨʽʣʛʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʜʳש ʪʘʙʘʥʳ ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥ ʢᴇʨʫʛʝ 

ʙʦʣʘʜʳ. 

ʉʦʥʳʤʝʥ, GeoGebra ʙʘסʜʘʨʣʘʤʘʩʳ ʤסײʘʣʽʤʥʽש ʞʘץʩʳ ʢᴇʤʝʢʰʽʩʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ɹʘסʜʘʨʣʘʤʘʥʳ ʩʘʙʘץʪʘ ץʦʣʜʘʥʫ 

ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳש ʞʘשʘ ᴅʜʽʩʽʥ ײץʨʫסʘ, ʢᴇʨʥʝʢʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʦץʫʰʳʣʘʨʜʳש 

 ʘ, ʧᴅʥʜʽʢסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʳʣʘʫ ʜʘץʝʡʪʫʛʝ, ᴇʟʽʥ-ᴇʟʽ ʙʘשʪʘʨʳʥ ʢʝץʫʰʳʣʳסʳʟʳץ

ʞᴅʥʝ ʦץʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥʳש ʢᴇʣʝʤʽʥ ʢʝשʝʡʪʫʛʝ, ʦץʫʜʘסʳ ʵʤʦʮʠʦʥʘʣʜʳץ ʩʪʨʝʩʩʪʽ 

ʪᴇʤʝʥʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

 .ʩʳʥʳʩʪʘʨײ ʦʨʳʪʳʥʜʳ ʞᴅʥʝפ

 ʩʘʨʪʫץɹʊ ʢʦʥʪʝʢʩʪʽʥʜʝ ʩʪʝʨʝʦʤʝʪʨʠʷ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʙʝʨʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘױ

 :ʘʞʝʪץ ʘʤʪʠʪʳʥ ʢʝʰʝʥʜʽ ʪᴅʩʽʣץ ʰʽʥ ʤʳʥʘʜʘʡ ʰʘʨʘʣʘʨʜʳװ

╖ ʉʪʝʨʝʦʤʝʪʨʠʷסʘ ʘʨʥʘʣסʘʥ ʩʘסʘʪʪʘʨʜʳש ʩʘʥʳʥ ʢᴇʙʝʡʪʫ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʳ 
ʪʝʨʝשʜʝʪʽʧ ʟʝʨʪʪʝʫ װʰʽʥ ץʦʩʳʤʰʘ ʩʘʙʘץʪʘʨ ײʡʳʤʜʘʩʪʳʨʫ. 

╖ ʆץʫʰʳʣʘʨסʘ ʢʝשʽʩʪʽʢʪʽʢ ʥʳʩʘʥʜʘʨʜʳ ʞʘץʩʳʨʘץ ץʘʙʳʣʜʘʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ 
ʠʥʪʝʨʘʢʪʠʚʪʽ 3D ʙʝʡʥʝʣʝʫ ʦץʫʣʳץʪʘʨʳ ʤʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʝʥʛʽʟʫ. 

╖ ʆץʫ ʧʨʦʮʝʩʽʥʝ ᴅʨʪװʨʣʽ ʢװʨʜʝʣʽʣʽʢʪʝʛʽ ʝʩʝʧʪʝʨʜʽ, ʩʦʥʜʘʡ-ʘץ ʦץʫʰʳʣʘʨʜʳש 

ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ױɹʊ ʬʦʨʤʘʪʳʥʘ ʙʘʨʳʥʰʘ ʞʘץʳʥ ʦץʫ 

ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʝʥʛʽʟʫ. 

╖ ʉʪʝʨʝʦʤʝʪʨʠʷʥʳ ʦץʳʪʫʜʳש ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʽ ʞᴅʥʝ ʦץʳʪʫʜʘ ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʙʦʡʳʥʰʘ ʤסײʘʣʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʩʝʤʠʥʘʨʣʘʨ 

 .ʡʳʤʜʘʩʪʳʨʫײ

ʄײʥʜʘʡ ʰʘʨʘʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʩʪʝʨʝʦʤʝʪʨʠʷ ʙʦʡʳʥʰʘ ʙʽʣʽʤʽ ʤʝʥ 

ʜʘסʜʳʣʘʨʳʥʳש ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳױ שɹʊ-ʜʘסʳ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʞʘץʩʘʨʪʫסʘ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳש ʢʝשʽʩʪʽʢʪʽʢ ʦʡʣʘʫʳ ʤʝʥ ʞʘʣʧʳ ʘʥʘʣʠʪʠʢʘʣʳץ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫץ
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

¶ ɼʣʷ ʧʨʘʢʪʠʢʠ: ʩʚʝʨʭʧʣʘʩʪʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʢʣʶʯʘʷ 

ʫʩʪʨʦʡʩʪʚʘ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ 3D-ʩʪʨʫʢʪʫʨ.  

¶ ɼʣʷ ʥʘʫʢʠ: ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʩʧʣʘʚʘʭ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʜʠʩʧʝʨʩʠʦʥʥʦ-ʪʚʝʨʜʝʶʱʝʛʦ ʩʧʣʘʚʘ 

47ʍʅʄ.  

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʨʘʙʦʪʳ:  

¶ ʉʨʘʚʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʧʣʘʚʘ 47ʍʅʄ 

ʧʦʜʚʝʨʛʥʫʪʦʛʦ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. 

¶ ɺʳʷʚʠʪʴ ʫʩʣʦʚʠʷ ʧʦʷʚʣʝʥʠʷ ʩʚʝʨʭʧʣʘʩʪʠʯʥʦʩʪʠ ʚ ʩʧʣʘʚʝ 47ʍʅʄ 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʨʘʟʮʳ ʩʧʣʘʚʘ 47ʍʅʄ ʠʤʝʣʠ 

ʩʪʘʥʜʘʨʪʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ: 47%-Cr, 5%-Mo, 48%-Ni ʙʳʣʠ ʧʨʦʢʘʪʘʥʳ ʥʘ 50%, 

ʠ ʟʘʪʝʤ ʧʦʜʚʝʨʛʥʫʪʳ ʦʪʞʠʛʫ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ 700Áʉ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ, 2 ʯʘʩʦʚ, 

5 ʯʘʩʦʚ, 10 ʯʘʩʦʚ. ɺʪʦʨʘʷ ʧʘʨʪʠʷ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ ʥʘ 50% ʙʳʣʘ ʧʦʜʚʝʨʛʥʫʪʘ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʪʷʞʝʥʠʝʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 920, 940, 950, 

960, 980Áʉ. ʊʨʝʪʴʷ ʧʘʨʪʠʷ ʦʙʨʘʟʮʦʚ ʙʳʣʘ ʟʘʢʘʣʝʥʘ ʦʪ 1250Áʉ (2 ʤʠʥ) ʠ ʧʦʜʚʝʨʛʥʫʪʘ 

ʩʪʘʨʝʥʠʶ ʧʨʠ 700Áʉ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ, 3 ʯʘʩʘ, 5 ʯʘʩʦʚ ʠ 10 ʯʘʩʦʚ. ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʨʘʟʮʳ ʠʩʩʣʝʜʦʚʘʣʠ ʩʣʝʜʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ: ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʤ 

ʬʘʟʦʚʳʤ ʘʥʘʣʠʟʦʤ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʝ X-PERT-PRO, ʠʟʤʝʨʝʥʠʝ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʥʘ 

ʫʩʪʘʥʦʚʢʝ ʄɽʊʆʃɸɹ-502, ʨʘʩʪʷʞʝʥʠʝ ʚ ʨʘʟʨʳʚʥʦʡ ʤʘʰʠʥʝ WDW-5E.  

mailto:santerxenon@gmail.com
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʩʧʣʘʚʘ ʧʦʩʣʝ ʦʪʞʠʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 1. 

 

ɺʨʝʤʷ ʦʪʞʠʛʘ, S ʊʚʝʨʜʦʩʪʴ, ʄʇʘ 

1 ʯʘʩ 4153 

2 ʯʘʩ 3854 

5 ʯʘʩ 4204 

10 ʯʘʩ 2562 

ʊʘʙʣʠʮʘ 1 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʩʧʣʘʚʘ 47ʍʅʄ ʧʦʩʣʝ 

ʦʪʞʠʛʘ 

 

ɺ ʩʧʣʘʚʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 1-ʯʘʩʦʚʳʝ, 2-ʯʘʩʦʚʳʝ ʠ 5-ʯʘʩʦʚʳʝ ʦʙʨʘʟʮʳ ʠʤʝʶʪ 

ʜʦʩʪʘʪʦʯʥʳʝ ʧʨʝʜʝʣʳ ʧʨʦʯʥʦʩʪʠ, ʘ ʦʪʞʠʛ ʚ ʪʝʯʝʥʠʝ 10 ʯʘʩʦʚ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʯʝʨʝʟ 5 ʯʘʩʦʚ ʦʪʞʠʛʘ, 

ʘ ʯʝʨʝʟ 10 ʯʘʩʦʚ ʦʪʞʠʛʘ ʫʤʝʥʴʰʠʣʘʩʴ ʧʦʯʪʠ ʚʜʚʦʝ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʨʘʟʮʳ 47ʍʅʄ ʧʦʩʣʝ ʨʘʩʪʷʞʝʥʠʷ ʥʘ ʤʘʰʠʥʝ WDW-

5E ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ 

ʥʘ ʫʩʪʘʥʦʚʢʝ 1246ʈ-2/2300. 

 

 
                 ʘ                                                                          ʙ  

ʈʠʩʫʥʦʢ 1. ʆʙʨʘʟʝʮ ʩʧʣʘʚʘ 47ʍʅʄ ʪʦʣʱʠʥʦʡ 0,5 ʤʤ: ʘ) ʧʦʩʣʝ ʦʪʞʠʛʘ ʠ 

ʨʘʩʪʷʞʝʥʠʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ; ʙ) ʧʦʩʣʝ ʩʚʝʨʭʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ 950Áʉ 

 

 

 
ʘ                                                    ʙ 
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ʚ                                                     ʛ 

ʈʠʩʫʥʦʢ 2. ɸ) ɼʠʘʛʨʘʤʤʘ ʨʘʩʪʷʞʝʥʠʷ ʦʙʨʘʟʮʘ, ʦʪʦʞʞʝʥʥʦʛʦ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ, 

ʙ) ɼʠʘʛʨʘʤʤʘ ʨʘʩʪʷʞʝʥʠʷ ʦʙʨʘʟʮʘ, ʦʪʦʞʞʝʥʥʦʛʦ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ, ʚ) ɼʠʘʛʨʘʤʤʘ 

ʨʘʩʪʷʞʝʥʠʷ ʦʙʨʘʟʮʘ, ʦʪʦʞʞʝʥʥʦʛʦ ʚ ʪʝʯʝʥʠʝ 5 ʯʘʩʦʚ, ʛ) ɼʠʘʛʨʘʤʤʘ ʨʘʩʪʷʞʝʥʠʷ 

ʦʙʨʘʟʮʘ, ʦʪʦʞʞʝʥʥʦʛʦ ʚ ʪʝʯʝʥʠʝ 10 ʯʘʩʦʚ 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʪʷʞʝʥʠʷ ʦʙʨʘʟʮʦʚ ʥʘ ʨʘʟʨʳʚʥʦʡ 

ʤʘʰʠʥʝ. ʀʟʤʝʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʷʥʫʪʳʭ ʦʙʨʘʟʮʦʚ: „= - ʧʨʝʜʝʣ 

ʧʨʦʯʥʦʩʪʠ, ὖ - ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ, Ὢ=ὃ ὄz - ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʙʨʘʟʮʘ ЎÌ  ̐̏̒̌̆̅̎̆̆*100% - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʫʜʣʠʥʝʥʠʝ.  

 

 1ʯʘʩ 2ʯʘʩ 5ʯʘʩ 10ʯʘʩ 

„ 595ʄʇʘ 675ʄʇʘ 800ʄʇʘ 675ʄʇʘ 

       æ 4,2ʤʤ 8,3ʤʤ 12,5ʤʤ 17ʤʤ 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʜʠʘʛʨʘʤʤ ʨʘʩʪʷʞʝʥʠʷ ʦʙʨʘʟʮʦʚ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʦʪʞʠʛʫ 

ʚ ʪʝʯʝʥʠʠ 1, 2, 5, 10 ʯʘʩʦʚ. 

 

ʀʟ ʪʘʙʣʠʮʳ 2 ʠ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 

ʦʪʞʠʛʘ. ɺʠʜʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 4 ʨʘʟʘ ʧʦʩʣʝ ʦʪʞʠʛʘ ʚ 

ʪʝʯʝʥʠʠ 10 ʯʘʩʦʚ, ʯʪʦ [6 c.458-465]. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ 

ʩʧʣʘʚʘ 47ʍʅʄ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʦʪʞʠʛʫ ʚ ʪʝʯʝʥʠʝ 1, 2, 5, 10 ʯʘʩʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤ ʩʧʣʘʚʘ 47ʍʅʄ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘ ʜʠʬʨʘʢʪʦʛʨʘʤʤʝ ʦʩʥʦʚʥʳʤʠ ʣʠʥʠʷʤʠ ʷʚʣʷʶʪʩʷ 

ʤʘʪʨʠʯʥʳʝ ʣʠʥʠʠ ɔ-ʬʘʟʳ. ɽʛʦ ʨʝʰʝʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʫʙʠʯʝʩʢʫʶ 

ʛʨʘʥʝʮʝʥʪʨʠʨʦʚʘʥʥʫʶ ʨʝʰʝʪʢʫ. ʕʪʦ ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ ʥʘ ʦʩʥʦʚʝ ʥʠʢʝʣʷ, ʪ.ʝ. ʘʪʦʤʳ 

ʭʨʦʤʘ ʠ ʤʦʣʠʙʜʝʥʘ ʟʘʤʝʱʘʶʪ ʘʪʦʤʳ ʥʠʢʝʣʷ ʚ ʢʫʙʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ. ʅʘ ʵʪʦʡ 

ʜʠʬʨʘʢʪʦʛʨʘʤʤʝ ʚʠʜʥʳ ʣʠʥʠʠ Ŭ-ʬʘʟʳ Cr (ʨʝʬʣʝʢʩ (200)). ʂʨʦʤʝ ʵʪʦʛʦ, 

ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʥʠʠ (1/2,1/2,0) ʘʪʦʤʥʦʫʧʦʨʷʜʦʯʝʥʥʦʡ ʬʘʟʳ CrNi. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʝ ʜʠʬʬʫʟʥʦʝ ʛʘʣʦ ʚ ʟʦʥʝ ʫʛʣʘ 20 ʛʨʘʜʫʩʦʚ. ʊʘʢʦʝ ʛʘʣʦ 
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ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟʚʠʪʳʡ ʙʣʠʞʥʠʡ ʧʦʨʷʜʦʢ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʘʪʦʤʦʚ ʭʨʦʤʘ, ʥʠʢʝʣʷ ʠ 

ʤʦʣʠʙʜʝʥʘ. ʊʘʢʦʝ ʛʘʣʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʚʩʝʭ 

ʦʙʨʘʟʮʘʭ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʩʣʘʙʳʤ ʵʪʦ ʛʘʣʦ ʚʠʜʥʦ ʥʘ ʜʠʬʨʘʢʪʦʛʨʘʤʤʝ ʦʙʨʘʟʮʘ 

ʦʪʦʞʞʝʥʦʛʦ ʚ ʪʝʯʝʥʠʝ 10 ʯʘʩʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʟʤʝʥʝʥʠʠ ʙʣʠʞʥʝʛʦ 

ʧʦʨʷʜʢʘ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʘʪʦʤʦʚ ʥʠʢʝʣʷ, ʭʨʦʤʘ ʠ ʤʦʣʠʙʜʝʥʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʞʠʛʘ 

ʘʪʦʤʥʦʫʧʦʨʷʜʦʯʝʥʥʘʷŬ-ʬʘʟʘ Ŭ ïCrNi ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ ʚʪʦʨʘʷ ʬʘʟʘ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʤʥʦ-ʮʝʥʪʨʠʨʦʚʘʥʥʫʶ ʢʫʙʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ, ʛʜʝ ʘʪʦʤʳ 

ʭʨʦʤʘ, ʥʠʢʝʣʷ ʠ ʤʦʣʠʙʜʝʥʘ ʟʘʥʠʤʘʶʪ ʦʩʦʙʳʝ ʫʟʣʳ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ 

ʦʪʞʠʛʘ ʜʦ 10 ʯʘʩʦʚ Ŭ-ʬʘʟʘ ʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ ʙʣʠʞʥʝʛʦ ʧʦʨʷʜʢʘ. ʅʘ ʨʠʩʫʥʢʝ 4 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʘʩʪʝʨʥʳʝ ʤʦʜʝʣʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ 

ʘʪʦʤʥʦʫʧʦʨʷʜʦʯʝʥʥʦʡ Ŭ ïCrNiMo ʬʘʟʳ, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʫʧʘʢʦʚʢʦʡ 

ʦʢʪʘʵʜʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʪʨʘʵʜʨʠʯʝʩʢʠ ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʥʳʤʠ ʩʧʠʨʘʣʷʤʠ ʦʙʱʠʤʠ 

ʪʨʝʫʛʦʣʴʥʳʤʠ ʛʨʘʥʷʤʠ.  

 
ʈʠʩʫʥʦʢ 3 ï ʈʝʥʪʛʝʥʦʚʩʢʠʝ ʜʠʬʨʘʢʪʦʛʨʘʤʤʳ ʩʧʣʘʚʘ 47ʍʅʄ ʧʦʩʣʝ ʨʘʟʣʠʯʥʦʛʦ 

ʚʨʝʤʝʥʠ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʦʪʞʠʛʘ: ʘ) 1 ʯʘʩ, ʙ) 2ʯʘʩʘ, ʚ) 5 ʯʘʩʦʚ, ʛ) 10 ʯʘʩʦʚ. 

 
ʈʠʩʫʥʦʢ 4. ʂʣʘʩʪʝʨʥʳʝ ʤʦʜʝʣʠ: ʘ) ʆʎʂ-ɻʎʂ-ʌʂ12 ʩʙʦʨʢʠ, ʙ) 3D-ʤʦʜʝʣʴ, 

ʧʦʣʫʯʝʥʥʘʷ ʪʨʘʥʩʣʷʮʠʝʡ ʚʜʦʣʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʳʭ ʦʢʪʘʵʜʨʦʚ 
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ɺʳʚʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʊʄʆ ʩʧʣʘʚʘ 47ʍʅʄ. 
ʆʙʥʘʨʫʞʝʥʦ ʧʦʷʚʣʝʥʠʝ ʬʝʨʨʦʤʘʛʥʝʪʠʟʤʘ ʚ ʩʧʣʘʚʝ 47ʍʅʄ ʧʦʩʣʝ ʊʄʆ. ʉ ʧʦʤʦʱʴʶ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʘʩʪʝʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ 
ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʤʝʞʟʝʨʝʥʥʳʭ ʛʨʘʥʠʮ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʠʩʘʪʴ ʧʦʷʚʣʝʥʠʝ 
ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʚʝʨʭʧʣʘʩʪʠʯʥʦʩʪʠ ʚ ʩʧʣʘʚʝ 47ʍʅʄ. ʕʪʘ ʤʦʜʝʣʴ 
ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʳʭ ʦʢʪʘʵʜʨʠʯʝʩʢʠʭ ʢʣʘʩʪʝʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ 
ʢʦʛʝʨʝʥʪʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ ʩʦʩʝʜʥʠʤ ʟʝʨʥʘʤ ʧʨʠ ʜʝʬʦʨʤʘʮʠʷʭ ʩʜʚʠʛ-
ʧʦʚʦʨʦʪ. ʄʦʜʝʣʴ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ 
ʧʨʦʮʝʩʩʦʚ ʩʪʨʫʢʪʫʨʥʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚ ʤʝʪʘʣʣʘʭ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʤ 
ʚʦʟʜʝʡʩʪʚʠʷʤ. 
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ʘʨץʳʣʳ ʦץʳʪʫ ײʩʳʥʳʣסʘʥ. ʄʘץʘʣʘʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩʪʳש 
ʥᴅʪʠʞʝʣʝʨʽ ʧᴅʥ ʙʦʡʳʥʰʘ ʦץʫ ᴅʜʽʩʪʝʤʝʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʞʘשʘ ʪʘץʳʨʳʧʪʳץ 
ʞʦʩʧʘʨʳ ʤʝʥ ʪʝʭʥʠʢʘʣʘʨʳ ʪװʨʽʥʜʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ 
ʩʪʫʜʝʥʪʪʝʨʜʽץ שʘʟʽʨʛʽ סʳʣʳʤʠ ʜװʥʠʝʪʘʥʳʤʳʥ ʪʠʽʤʜʽ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

 ץʜʘʡʳ ʙʝʣʩʝʥʜʽ ʠʥʥʦʚʘʮʠʷʣʳסʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞʘץ ʳסʘʤʜʘסʦץ ץʩʪʘʥʜʳץʘʟʘפ

 ʫץʘʨʳ ʦסʞᴅʥʝ ʜʘʤʫʰʳ ʞʦ ץʣ ʠʥʥʦʚʘʮʠʷʣʳײʘʣʳʧʪʘʩʫʜʘ, ʙץ ʙʝʨʽʥʜʝשʜʝʨʽʩ ʰʝװ

ʦʨʳʥʜʘʨʳ ʤʝʥ ʤʝʢʪʝʧʪʝʨʜʝ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʪʳʥ ʩʘʧʘʣʳ ᴇʟʛʝ ʜʝשʛʝʡʜʝʛʽ 

ʧʝʜʘʛʦʛʪʘʨʜʳ ʜʘʷʨʣʘʫ ʤʽʥʜʝʪʽʥ ץʦʷʜʳ. 

ɹײʣ ʞʘשʘ ʙʽʣʽʤ, ʞʘשʘ ʤʘץʩʘʪʪʘʨ, ʞʘשʘ ײץʥʜʳʣʳץʪʘʨ ʤʝʥ ʞʝʢʝ ʪײʣסʘʣʳץ 

 çɸʪʦʤ ʵʥʝʨʛʝʪʠʢʘʩʳè ץʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʙʦʣʘʰʘס ʘʩʠʝʪʪʝʨʜʽ ʠʛʝʨʫ ʪʫʨʘʣʳץ

ʧᴅʥʽʥ ʦץʳʪʫʜʘ ʧʝʜʘʛʦʛʪʳש ʤʘסʳʥʘʣʳ ʢװʰʽ, ʦʥʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞᴅʥʝ 

ʘʜʘʤʛʝʨʰʽʣʽʢ ᴅʣʝʫʝʪʽ, ᴅʨʪװʨʣʽ ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠ ʞʘסʜʘʡʣʘʨʜʘ ʝʨʢʽʥ ʙʘסʜʘʨʣʘʥʫ 

ʤװʤʢʽʥʜʽʛʽ, ʦʥʳש ʥʘץʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʪʝʨʽʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ 

 .ʣʝʩʽ ʪʫʨʘʣʳװ ʘʥץʦʩץ

 ץʡʝʩʽʥʜʝ ʠʥʥʦʚʘʮʠʷʣʳװʙʽʣʽʤ ʙʝʨʫ ʞ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ װʟʜʽʢʩʽʟ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ײץʨʫ,  ᴅʣʝʤʜʽʢ ʘʫץʳʤʜʘ 

ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ײʣʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ײץʨʫʜʳץ ,שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʪʘʣʘʧʪʘʨ 

ʥʝʛʽʟʽʥʜʝ ʦץʫʣʳץʪʘʨ ʤʝʥ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʘʣʜʘʨʜʳ ʞʝʪʽʣʜʽʨʫʜʽש, ʦʣʘʨʜʳש ʞʘשʘ 

ʙʫʳʥʳʥ ײץʨʫʜʳש, ʦץʫ ʞʦʩʧʘʨʣʘʨʳ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ ᴇʪʝ 

ʤʘשʳʟʜʳ [1-2]. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʟʝʨʪʪʝʣʝʪʽʥ ʦץʫ ʪʘץʳʨʳʧʪʘʨʳʥʳש 

ʤʘʟʤײʥʳ ʥʘץʪʳ ᴇʤʽʨʜʝ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʟʘʤʘʥʘʫʠ ײץʨʳʣסʳʣʘʨʜʳש ʞײʤʳʩ 

ʧʨʠʥʮʠʧʪʝʨʽʥʽש ʤʘʟʤײʥʳʥʘʥ ʝʜᴅʫʽʨ ʘʨʪʪʘ ץʘʣʘʜʳ. 

ɾʆʆ ʘʪʦʤʜʳץ ʵʥʝʨʛʝʪʠʢʘʥʳ ʦץʳʪʫ ʽʩ-ʰʘʨʘʣʘʨʳ ʦץʫʰʳʣʘʨʜʳ ʩʳʥʠ ʪײʨסʳʜʘʥ 

ʦʡʣʘʫסʘ ʙʘסʳʪʪʘʣסʘʥʳʤʝʥ, ᴅʣʽ ʜʝ ʤסײʘʣʽʤʛʝ ʪᴅʫʝʣʜʽ ʙʦʣʳʧ ʦʪʳʨ. ɹײʣ ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʜʝ ʧʘʡʳʤʜʘʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ ʧᴅʥʥʽש ʦץʫ 

ᴅʜʽʩʪʝʤʝʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʤʝʫʽ ʩʪʫʜʝʥʪʪʝʨʜʽש ʪʦʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʘ 

ʘʣʤʘʡʜʳ. ɹײʣ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ʩʪʫʜʝʥʪʪʝʨʜʽש ʘʪʦʤʜʳץ ʵʥʝʨʛʝʪʠʢʘ ʢʫʨʩʳʥ ʦץʫ 

ʥᴅʪʠʞʝʣʝʨʽʥʜʝ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ ʞʦסʘʨʳ ʨʝʪʪʽ ʙʽʣʽʤ ʘʣʫסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʢʫʨʩʪʳש ʦץʫ ᴅʜʽʩʪʝʤʝʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥ ᴅʟʽʨʣʝʫ ʙʦʣʜʳ.  

ɹʽʣʽʤ ʙʝʨʫ ï ʩʪʫʜʝʥʪʪʝʨʜʽץ שʦסʘʤ ᴇʤʽʨʽʥʜʝ ץʳʟʤʝʪ ʝʪʫʽ ʞᴅʥʝ ʧʘʡʜʘʣʳ ʙʦʣʫʳ 

 ʘ ᴅʩʝʨ ʝʪʫסʜʘʡ ʞʘʩʘʫ ʞᴅʥʝ ʦʣʘʨסʘ ʙʝʡʽʤʜʝʣʫʽʥʝ ʞʘסʘʥ ʦʨʪʘסʦʨʰʘץ שʰʽʥ ʦʣʘʨʜʳװ

ʪװʨʽʥʜʝʛʽ ʩʘʥʘʣʳ ʥʝʤʝʩʝ ʞװʡʝʣʽ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ᴅʨʝʢʝʪ. תʢʽʤʝʪ ʙʽʣʽʤ ʙʝʨʫ 

ʞװʡʝʩʽʥ ʜʘʤʳʪʫ ʘʨץʳʣʳ, ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ʪʫʨʘʣʳ ʟʘש 

ʘʨץʳʣʳ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ײʤʪʳʣʫʜʘ. פʘʟʽʨʛʽ ʪʘשʜʘסʳ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳ 

ʥʝʛʽʟʽʥʝʥ 21 סʘʩʳʨ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ʞʦʣʳʥʜʘסʳ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʦץʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ᴇʟʽ ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʩʝʥʽʤʜʽʣʽʛʽ ʤʝʥ ʤʽʥʝʟ-ײץʣץʳʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʘץʩʘʪʪʳ ʞᴅʥʝ 

ʞʦʩʧʘʨʣʳ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ץʦʣʘʡʣʳ ʦץʫ ᴅʨʝʢʝʪʪʝʨʽ ʘʨץʳʣʳ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʫʳ ʤװʤʢʽʥ.  

ʆץʫ ʙʘסʜʘʨʣʘʤʘʩʳ ï ʙײʣ ʩʪʫʜʝʥʪʪʝʨʜʽ ʙʘץʳʣʘʫסʘ, ʩײʨʘץ ץʦʶסʘ, ʜᴅʣʝʣʜʝʫʛʝ, 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʦץʫ ᴅʨʝʢʝʪʽ װʰʽʥ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ 

ʜʘסʜʳʣʘʨʜʳ ʦʷʪʘʪʳʥ ʥᴅʨʩʝ. ʆץʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʩʪʫʜʝʥʪʪʝʨʜʽ ʙʘץʳʣʘʫ ᴅʨʝʢʝʪʪʝʨʽʥ 

ʞװʨʛʽʟʫʛʝ, ʩײʨʘץ ץʦʶסʘ, ʜᴅʣʝʣʜʝʫʛʝ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ 

ʦץʫ ᴅʨʝʢʝʪʽ װʰʽʥ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʜʘסʜʳʣʘʨʜʳ ʦʷʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  
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ɸʪʦʤ ʵʥʝʨʛʝʪʠʢʘʩʳ ʧᴅʥʽ ʙʦʡʳʥʰʘ ʘʪʦʤʜʳץ ʞᴅʥʝ ʷʜʨʦʣʳץ ʬʠʟʠʢʘʜʘʥ ʥʝʛʽʟʛʽ 

ʙʽʣʽʤʜʽ ʘʣʫ ʤװʤʢʽʥʜʽʛʽʥʽש ʘʨʪʳץʰʳʣʳסʳ ʙʘʨ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʦʩʳʣʘʡʰʘ ʦʣʘʨ ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ ʘʨʪʪʳʨʘ ʘʣʘʜʳ, ᴇʡʪʢʝʥʽ 

ʦץʳʪʫʰʳʣʘʨ ʜʘ, ʩʪʫʜʝʥʪʪʝʨ ʜʝ ʩᴅʪʪʽ ʙʦʣʤʘסʘʥ ץʘʙʽʣʝʪʪʝʨʜʽ ᴇʣʰʝʡ ʘʣʘʜʳ, ʦʩʳʣʘʡʰʘ 

ʦץʫ ʰʦסʳʨʣʘʥʜʳʨʳʣʘʜʳ, ʦץʫʰʳʣʘʨ ʥᴅʪʠʞʝʛʝ ʦשʘʡ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ. ɹʣʫʤ 

ʪʘʢʩʦʥʦʤʠʷʩʳʥʘʥ ʢʝʣʪʽʨʽʣʛʝʥ ʞʦסʘʨʳ ʨʝʪʪʽ ʦʡʣʘʫ ʜʘסʜʳʩʳ ï ʦʡʣʘʫ ʜʝשʛʝʡʽʥʽש 

(ʢʦʛʥʠʪʠʚʪʽ) ʦʨʥʘʣʘʩʫʳʥʘʥ ʙʘʩʪʘʧ, ʪᴇʤʝʥʛʽ ʦʡʣʘʫ ʜʝשʛʝʡʽʥʝʥ ʢʦʛʥʠʪʠʚʪʽʢ ʘʡʤʘץʪʳש 

ʞʦסʘʨʳ ʜʝשʛʝʡʣʝʨʽʥʝ ʜʝʡʽʥʛʽ ʢʦʛʥʠʪʠʚʪʽʢ ץʘʙʽʣʝʪʪʝʨʛʝ ʞʘʫʘʧ ʙʝʨʫʜʝʛʽ 

ʦץʫʰʳʣʘʨʜʳש ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥʽש ʙʽʨʽ. ɾʦסʘʨʳ ʨʝʪʪʽ ʦʡʣʘʫ ʧʨʦʮʝʩʽ 

ʧʩʠʭʠʢʘʣʳץ ʦʧʝʨʘʮʠʷʣʘʨʜʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʞʽʢʪʝʫ, ʠʥʜʫʢʮʠʷ, ʜʝʜʫʢʮʠʷ ʞᴅʥʝ 

ʧʘʡʳʤʜʘʫʜʳ ץʘʤʪʠʜʳ. ɾʦסʘʨʳ ʜᴅʨʝʞʝʣʽ ʦʡʣʘʫ ʜʘסʜʳʩʳ ï ʘʥʘʣʠʪʠʢʘʣʳץ, 

ʩʠʥʪʝʪʠʢʘʣʳץ ʞᴅʥʝ ʙʘסʘʣʘʫʰʳʣʳץ ʦʡʣʘʫ ʜʝשʛʝʡʣʝʨʽʥ ץʘʤʪʠʪʳʥ ʙʽʣʽʤʜʽ ʤʝשʛʝʨʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ ʩʘʥʘʣʳ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʢװʨʜʝʣʽ 

ʞᴅʥʝ ʨʝʬʣʝʢʩʠʷʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʧʩʠʭʠʢʘʣʳץ ᴅʨʝʢʝʪʪʽ 

 .ʘʤʪʠʪʳʥ ʦʡʣʘʫ ʧʨʦʮʝʩʽץ

ɾʦסʘʨʳʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ʩʘʨʘʧʰʳʣʘʨʜʳש ʪײʞʳʨʳʤʜʘʨʳʥ ʩʠʧʘʪʪʘʫ 

ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʞʦסʘʨʳ ʜʝשʛʝʡʣʽ ʦʡʣʘʫ - ʙײʣ ʩʳʥʠ ʞᴅʥʝ 

ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʝ ʘʣʘʪʳʥ ʞᴅʥʝ ʙʽʣʽʤ, ʦʡʣʘʫ, 

ʪʘʣʜʘʫ, ʙʘסʘʣʘʫ, ʞʝʪʽʩʪʽʢʪʝʨʛʝ ʞʝʪʫ ʜʘסʜʳʣʘʨʳʥ ʘʨʪʪʳʨʘ ʘʣʘʪʳʥ ʧʨʦʮʝʩʩ ʜʝʧ 

  .ʘ ʙʦʣʘʜʳסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ

 ʘ ʞʝʪʫʽʥʝץʫʜʘ ʪʘʙʳʩץʦ שʫ ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽץʘʥ ʦסʩʳʥʳʣױ

ʢᴇʤʝʢʪʝʩʝʪʽʥ ʦץʫ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʦסʘʨʳ ʨʝʪʪʽ ʦʡʣʘʫ ʜʘסʜʳʩʳ 

ï ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ ʩʘʥʘʣʳ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʢװʨʜʝʣʽ ʞᴅʥʝ ʨʝʬʣʝʢʩʠʷʣʳץ 

ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʘץʳʣ-ʦʡ ᴅʨʝʢʝʪʽʥ ץʘʤʪʠʪʳʥ ʦʡʣʘʫ ʧʨʦʮʝʩʽ, ʘʪʘʧ 

ʘʡʪץʘʥʜʘ ʘʥʘʣʠʪʠʢʘʣʳץ, ʩʠʥʪʝʪʠʢʘʣʳץ ʞᴅʥʝ ʙʘסʘʣʘʫʰʳʣʳץ ʦʡʣʘʫ ʜʝשʛʝʡʣʝʨʽʥ 

 .ʘʤʪʠʪʳʥ ʙʽʣʽʤʜʽ ʘʣʫץ

ɹʘʩʪʘʧץʳ ʙʘץʳʣʘʫʣʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽ ʬʠʟʠʢʘʥʳ, ᴅʩʽʨʝʩʝ ʘʪʦʤ ʵʥʝʨʛʝʪʠʢʘʩʳ 

ʙʦʡʳʥʰʘ ʤʘʪʝʨʠʘʣʜʳ װʡʨʝʥʫʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץ ʙʦʡʳʥʰʘ ʩʳʥʠ ʪײʨסʳʜʘʥ 

ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥʳש ᴅʣʽ ʜʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʤʝʥ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ, 

ʦʩʳʣʘʡʰʘ ʦʡʣʘʫ ʧʨʦʮʝʩʽ ʤʝʥ ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. ʉʝʙʝʙʽ ʤסײʘʣʽʤ 

ʞװʨʛʽʟʝʪʽʥ ʦץʫ װʨʜʽʩʽ ᴅʣʽ ʜʝ ʙʦʣʩʘ ᴇʪʝ ʙʽʨʩʘʨʳʥʜʳ ʙʦʣʳʧ, ʦץʫʰʳʣʘʨʜʳ 

ʞʘʣʳץʪʳʨʳʧ, ʧᴅʥʜʽ ʦץʫʜʳ ץʳʟʳץʩʳʟ ʝʪʝʜʽ. ʆץʳʪʫ ʧʨʦʮʝʩʽ ʦץʫʰʳʣʘʨʜʳ ʪʝʟ 

ᴇʟʛʝʨʝʪʽʥ ᴇʤʽʨʜʝʛʽ ʢʝʟ ʢʝʣʛʝʥ ץʠʳʥʜʳץ ʧʝʥ ʢʝʜʝʨʛʽʣʝʨʜʽ, ʠʝʣʝʥʫʽ ʪʠʽʩ ᴅʨʙʽʨ 

 .ʳʪʪʘʣʫʳ ʢʝʨʝʢ [3]סʘ ʙʘסʰ ʩʘʣʫװʡʨʝʪʫʛʝ ʢװ ʝ ʙʽʣʫʛʝשʳʣʳ ʞʝץʟʳʨʝʪʪʽʣʽʢ ʘʨײץ

ʆץʳʪʫʰʳʥʳש ʦץʳʪʫʜʘ ץʦʣʜʘʥʘʪʳʥ ʦץʳʪʫ ʤʦʜʝʣʽ ᴅʣʽ ʜʝ ʘʟ ʪװʨʣʝʥʝʜʽ, ʦʩʳʣʘʡʰʘ 

ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʢ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʧʘʩʩʠʚʪʽ 

ʙʦʣʘʜʳ. 

ɽʢʽʥʰʽ ʞʘסʳʥʘʥ, ʦץʳʪʫʰʳʥʳש ʦץʳʪʫʜʘ ʠʥʪʝʨʘʢʪʠʚʪʽ ʞʘסʜʘʡ ʞʘʩʘʫ 

ᴅʨʝʢʝʪʽʥʜʝ ʙʽʨʥʝʰʝ ʢʝʜʝʨʛʽʣʝʨ ʙʘʨ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

 ,ʡʝʥʝ ʦʪʳʨʳʧװʘʥ ʜʝʨʝʢʪʝʨʛʝ ʩסʳ. ʊʘʙʳʣסʪʳץʞʦ שʨʳʣʳʤʥʳײץʨʘʣʜʘʨ ʤʝʥ ʠʥʬʨʘײץ

ʙʽʨʽʥʰʽ ʤʝʞʝʣʽʢ ʙʘץʳʣʘʫʜʘסʳ ʢװʥʜʝʣʽʢʪʽ ʪʝʩʪʽʣʝʫʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʪᴇʤʝʥ 

ʙʘʣʣ ʞʠʥʘסʘʥ 12 ʩʪʫʜʝʥʪ ʘʥʳץʪʘʣʜʳ, ʘʣ ץʘʣסʘʥ 8 ʩʪʫʜʝʥʪ ʞʦסʘʨʳ ʦʨʪʘʰʘ ʙʘʣʣ 

ʞʠʥʘʜʳ. ɹײʣ ʩʪʫʜʝʥʪʪʝʨʜʽ35% ש-ʳ סʘʥʘ ʪʦʣʳץ ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʩʝʟʽʥʝʪʽʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ʆʩʳ ʤᴅʩʝʣʝʣʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʟʝʨʪʪʝʫʰʽʣʝʨ ʪʳʨʳʩʪʳ. 
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ɹײʣ ʟʝʨʪʪʝʫʜʽש ᴅʜʽʩʪʝʨʽ ʙʦʣʳʧ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʜʘʤʳʪʫ ʟʝʨʪʪʝʫʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫʣʝʨ ʤʝʥ ᴅʟʽʨʣʝʤʝʣʝʨʜʽש ʞʘשʘ ᴇʥʽʤʜʽ ᴅʟʽʨʣʝʫʜʝʛʽ ʥʝʤʝʩʝ ʙʘʨ ᴇʥʽʤʜʽ 

ʞʝʪʽʣʜʽʨʫʜʝʛʽ ץʘʜʘʤ ʞᴅʥʝ ʦʥʳ ʝʩʝʧʢʝ ʘʣʫסʘ ʙʦʣʘʪʳʥʳʥ ʘʡʪʫ. ʊʘʧʩʳʨʤʘʣʘʨ ʞʠʥʘסʳ 

ᴇʥʽʤʜʝʨʽʥ ʰʳסʘʨʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʣʘʩʳʥʜʘסʳ ʪʘʧʩʳʨʤʘʣʘʨ ʞʠʥʘסʳ ᴇʥʽʤʜʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʪʝʢʩʝʨʫ. ɾװʨʛʽʟʽʣʛʝʥ 

ʟʝʨʪʪʝʫ ʘʪʦʤ ʵʥʝʨʛʝʪʠʢʘʩʳ ʧᴅʥʽ ʙʦʡʳʥʰʘ ʦץʳʪʫ ʪװʨʽʥʜʝʛʽ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ 

ᴅʟʽʨʣʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞᴅʥʝ 

ʙʘץʳʣʘʫ ʩʳʥʳʙʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʪʦʧʪʘ ɸʪʦʤ ʵʥʝʨʛʝʪʠʢʘʩʳ ʧᴅʥʽ ʤʘʪʝʨʠʘʣʳ 

ʙʦʡʳʥʰʘ ᴅʜʽʩʪʝʤʝʛʝ ʜʝʡʽʥ ʞᴅʥʝ ʦʜʘʥ ʢʝʡʽʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩʳʥʠ 

ʪײʨסʳʜʘʥ ʦʡʣʘʫ ץʘʙʽʣʝʪʽ 1-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ.  

 

1-ʢʝʩʪʝ. ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧ ʩʪʫʜʝʥʪʪʝʨʽʥʽש ʪʘʥʳʤʜʳץ ʦץʫ ʥᴅʪʠʞʝʣʝʨʽ ʪʫʨʘʣʳ 

ʤᴅʣʽʤʝʪʪʝʨ 

ʊʦʧ ʗʌ1 ʊװʨʽ ʆץʫʰʳ 

ʩʘʥʳ 

ʆʨʪʘʰʘ ʪᴇʤʝʥ ʞʦסʘʨʳ 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʊʝʩʪʢʝ ʜʝʡʽʥ 16 65 50 80 

ɹʘץʳʣʘʫʜʘסʳ ʊʝʩʪʪʝʥ ʢʝʡʽʥ 16 90 80 100 

 

ɾʦסʘʨʳʜʘסʳ ʢʝʩʪʝʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʜʳ ʞᴅʥʝ ʙʘץʳʣʘʫ 

ʪʦʧʪʘʨʳʥʜʘסʳ ʪʝʩʪʽʣʝʫʛʝ ʜʝʡʽʥʛʽ ʞᴅʥʝ ʢʝʡʽʥʛʽ ʪʝʩʪʽʣʝʫʜʝʥ ʢʝʡʽʥʛʽ ʦʨʪʘʰʘ ײʧʘʡʣʘʨ 

ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽ ʘʨʘʩʳʥʜʘ ᴅʨʪװʨʣʽ ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ.  ʦץʳʪʫʜʘ 

ʞʦסʘʨʳ ʨʝʪʪʽ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʤʦʜʫʣʴʜʝʨʜʽ ץʦʣʜʘʥʫ ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ ʜʝʧ ʤᴅʣʽʤʜʝʜʽ. 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘ ʤʦʜʫʣʴʜʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʦץʳʪʫʜʳ ץʦʣʜʘʥʙʘʩ ʙײʨʳʥ 

ʞᴅʥʝ ʤʦʜʫʣʴʜʝʨ ʘʨץʳʣʳ ʦץʳʪʫʜʳ ץʦʣʜʘʥסʘʥʥʘʥ ʢʝʡʽʥ ᴇʪʝ ʤʘשʳʟʜʳ ʘʡʳʨʤʘʰʳʣʳץ 

ʙʦʣʜʳ. 

ɾʦסʘʨʳ ʨʝʪʪʽ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨ ʞʠʥʘסʳʥ ץʦʣʜʘʥʙʘʩ 

ʙײʨʳʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥʳש 

ʥᴅʪʠʞʝʣʝʨʽ ʬʠʟʠʢʘʥʳ ʧʘʡʜʘʣʘʥסʘʥʥʘʥ ʢʝʡʽʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʙʦʡʳʥʰʘ ʩʪʫʜʝʥʪʪʝʨʜʽש ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽʥʝʥ ʙʘʩץʘ 

ʥᴅʪʠʞʝʣʝʨʛʝ ʠʝ ʙʦʣʘʜʳ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ʆץʳʪʫ ʪᴅʞʽʨʠʙʝ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʤʽʥʝʟ-ײץʣʳץʪʳש ᴇʟʛʝʨʫʽʤʝʥ ʢᴇʨʩʝʪʽʣʛʝʥʽʥ ʘʡʪʘʜʳ. ʉʘʫʘʣʥʘʤʘʣʘʨʜʳ 

 ʣײʡʝʥʝ ʦʪʳʨʳʧ, ʙװʭʙʘʪ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩײʘʥ ʩסʨʳʣʳʤʜʘʣײץ ʳʣʳץʦʣʜʘʥʫ ʘʨץ

ʩʪʫʜʝʥʪʪʝʨʜʽש ʧʘʡʳʤʜʘʫ ʧʨʦʮʝʩʽʥʝ ץʘʪʳʩʪʳ ʙʽʣʽʤ ʘʣʫ ץʘʙʽʣʝʪʪʝʨʽʥʽש ʞʦסʘʨʳ 

ʩʘʥʘʪʪʘ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ.  

ʊʦʧʪʘ ɸʪʦʤʜʳץ ʵʥʝʨʛʝʪʠʢʘ ʙʦʡʳʥʰʘ ʩʪʫʜʝʥʪʪʝʨʜʽש ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ 

 ʘʙʽʣʝʪʪʝʨʽʥ ʘʣʜʳʥ ʘʣʘ ʪʝʩʪʽʣʝʫʜʝ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʦʨʪʘʰʘ ʧʘʡʳʟʙʝʥ 63,93 ʦʨʪʘʰʘץ

ʤᴅʥ ʘʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ.   

7,10 % ʞᴅʥʝ ʞʦסʘʨʳ ʩʘʥʘʪʪʘ. ʉʳʥʘץʪʘʥ ʢʝʡʽʥʛʽ ʪʝʩʪʽʣʝʫ ʢʝʟʽʥʜʝ ʦʨʪʘʰʘ ʙʘʣʣ 

64,30 ʩʪʫʜʝʥʪʪʽש ʦʨʪʘʰʘ ʧʘʡʳʟʳ 71,00 % ʞᴅʥʝ ʩʦʣ ʩʘʥʘʪʪʘ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʞʦסʘʨʳ. 

ᴄʟʽʨʣʝʥʛʝʥ ײץʨʳʣʳʤʜʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʞʠʥʘסʳ ʩʪʫʜʝʥʪʪʝʨʜʽש ʘʪʦʤ ʵʥʝʨʛʝʪʠʢʘʩʳ 

ʦץʳʪʫ װʜʝʨʽʩʽʥʜʝ, ᴅʩʽʨʝʩʝ ʦץʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ 

 ʘסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ ʘʙʽʣʝʪʪʝʨʽʥ ʘʨʪʪʳʨʫʜʘ ᴇʪʝ ʪʠʽʤʜʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʪʽʥʽʥ ʘʪʘʧץ

ʙʦʣʘʜʳ.  
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ʉʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘץʩʘʨʪʫ װʰʽʥ ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ᴅʜʽʩʪʝʤʝʥʽ ᴅʟʽʨʣʝʫ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʞʦסʘʨʳ 

ʜʝשʛʝʡʣʽ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʬʠʟʠʢʘ ʤʦʜʫʣʽʥ ʜʘʤʳʪʫ ʘʨץʳʣʳ 

ʦץʫʰʳʣʘʨʜʳש ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʘʨʪʪʳʨʫ. 

ʗʜʨʦʣʳץ ʬʠʟʠʢʘ ʤʘʤʘʥʜʳסʳʥʳש ʩʪʫʜʝʥʪʪʝʨʽ ʦץʳʪʫ װʜʝʨʽʩʽʥʜʝ, ᴅʩʽʨʝʩʝ 

ʦʣʘʨʜʳש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʨʪʪʳʨʫ װʰʽʥ ᴇʪʝ ʪʠʽʤʜʽ ץʦʣʜʘʥʳʣʘʜʳ. ʉʦʥʳʤʝʥ 

 שʘʤʪʘʤʘʩʳʟ ʝʪʫ ʩʪʫʜʝʥʪʪʝʨʜʽץ ʫ ᴅʜʽʩʪʝʤʝʣʽʢץʘʥ ʦסʩʳʥʳʣʳʧ ʦʪʳʨײ ,ʘʪʘʨץ

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʣʢʝʥ ʤװ ʛʝʡʣʝʨʽʥ ʜʝ ʢᴇʪʝʨʫʛʝשʳʥ, ʪʽʣʜʽʢ ʜʝסʫʰʳʣʳסʳʟʳץ
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ʕʃɽʂʊʈʆʅɼʓפ ʆפʋ ױפʈɸʃʓ ɹʆʃɸʐɸפ ʌʀɿʀʂɸ 

ʄנױɸʃɯʄɼɽʈɯʅɯר ʂᴄʉɯɹʀ ױפɿʓʈɽʊʊɯʃɯɻɯʅ  
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ᴆʟʜʝʨʽשʽʟ ʙʽʣʝʪʽʥʜʝʡ, פʘʟʘץʩʪʘʥ ʤʝʤʣʝʢʝʪʽ ʨʝʩʤʠ ʪװʨʜʝ ɹʦʣʦʥ 

ʜʝʢʣʘʨʘʮʠʷʩʳʥʘ ץʦʩʳʣʳʧ, ɾʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʝʫʨʦʧʘʣʳץ ʘʡʤʘסʳʥʳ47 ש- ʤװʰʝʩʽ 

ʞᴅʥʝ ʝʫʨʦʧʘʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʢʝשʽʩʪʽʛʽʥʽש ʪʦʣʳץײץ ץʳʣʳ ʤװʰʝʩʽ ʨʝʪʽʥʜʝ ʪʘʥʳʣסʘʥ 

ʘʣסʘʰץʳ ʆʨʪʘʣʳץ ɸʟʠʷ ʤʝʤʣʝʢʝʪʽ ʙʦʣʜʳ. ɹײʣ ʦʪʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫʜʽ ʝʫʨʦʧʘ 

ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʞʘץʳʥʜʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [1]. 

 ʤʳʩ ʙʝʨʫʰʽʣʝʨ ʠʥʜʫʩʪʨʠʷ 4.0 ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʙʽʣʽʤ ʙʝʨʫײʜʘ ʞשʘʟʽʨʛʽ ʪʘפ

 שʘʞʝʪ ʜʝʧ ʩʘʥʘʡʜʳ [2]. ɸʣ ʪᴇʨʪʽʥʰʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʨʝʚʦʣʶʮʠʷ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳץ

ʙʦʡʳʥʜʘ ʞʘשʘ ʠʥʥʦʚʘʮʠʷסʘ ʙʝʡʽʤʜʽʣʽʢʪʽש ʙʦʣʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ʉʦסשʳ ʞʳʣʜʘʨʜʘסʳ 

 שʬʠʟʠʢʘ ʤʘʤʘʥʜʘʨʳʥʳ ץʳ ʞʝʪʽʩʪʽʢʪʝʨ ʙʦʣʘʰʘסʳʣʳʤ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘס

https://doi.org/10.32479/ijeep.9073
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ʢᴅʩʽʙʠ ײץʟʳʨʝʪʪʽʣʽʛʽʥ װʥʝʤʽ ʜʘʤʳʪʳʧ ʦʪʳʨʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ [3]. ʉʝʙʝʙʽ, ᴇʥʝʨʢᴅʩʽʧʪʝʛʽ 

ʪʠʽʤʜʽ ץʳʟʤʝʪ ʙʦʣʘʰʘץ ʬʠʟʠʢʘ ʤסײʘʣʽʤʜʝʨʽ ʘʨץʳʣʳ ʽʩʢʝ ʘʩʘʜʳ.  ʉʦʥʜʘʡ-ʘץ, ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳ װʰʽʥ ʜʝ, ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש ʩʪʫʜʝʥʪʪʝʨʽ װʰʽʥ ʜʝ סʳʣʳʤʠ-

ʟʝʨʪʪʝʫ ʦʨʪʘʣʳץʪʘʨʳ ʤʝʥ ץʦʥʜʳʨסʳʣʘʨʳʥʜʘ, ᴇʥʜʽʨʽʩʪʝ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʘ ʙʦʣʘʪʳʥ ʝש ʢװʨʜʝʣʽ ײץʙʳʣʳʩʪʘʨ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ 

ʞᴅʥʝ ʦʣʘʨʜʳש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨʽʥ ʪװʩʽʥʜʽʨʫ ʢᴇʧʪʝʛʝʥ ץʠʳʥʜʳץʪʘʨ 

ʪʫʜʳʨʘʪʳʥʳ ʙʝʣʛʽʣʽ. 

ɸʣʘʡʜʘ, ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʞʘשʘ STEM-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 

ʞʝʢʝ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʙʦʣʘʰʘץ ʬʠʟʠʢʘ ʤסײʘʣʽʤʜʝʨʽ 

ʙʽʨʪײʪʘʩ ʞװʡʝʛʝ ʝʥʙʝʡʜʽ, ʙʽʨʘץ ʞʝʢʝ ײʩʳʥʳʩʪʘʨ ʜʝשʛʝʡʽʥʜʝ ץʘʣʘʜʳ. ʆʩʳʥʜʘʡ 

ʩʘʣʘʣʘʨʜʳש ʙʽʨʽ - ʪʨʠʙʦʣʦʛʠʷ. ʊʨʠʙʦʣʦʛʠʷ-ʙײʣ ʬʠʟʠʢʘʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʩʘʣʘʣʘʨʳʥʳש 

ʙʽʨʽ, ʷסʥʠ ץʘʪʪʳ ʜʝʬʦʨʤʘʮʠʷʣʘʥʘʪʳʥ ʜʝʥʝʣʝʨʜʽש ʩʘʣʳʩʪʳʨʤʘʣʳ ץʦʟסʘʣʳʩʳʥʜʘסʳ 

ʙʘʡʣʘʥʳʩ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ʟʝʨʪʪʝʡʪʽʥ ʞᴅʥʝ ʩʠʧʘʪʪʘʡʪʳʥ סʳʣʳʤ [4]. ʊʨʠʙʦʣʦʛʠʷ 

ʘʜʘʤ ץʳʟʤʝʪʽʥʽש ʤʘשʳʟʜʳ ʩʘʣʘʣʘʨʳʥʜʘ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʵʣʝʢʪʨʦʥʠʢʘ, ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʤʘʰʠʥʘ ʞʘʩʘʫ, ʵʥʝʨʛʝʪʠʢʘ, ʢᴇʣʽʢ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʘ ʞᴅʥʝ 

 ʘʨʳʜʘסʞʦ שʦʣʜʘʥʳʣʘʜʳ.  ʊʨʠʙʦʣʦʛʠʷ ʩʘʣʘʩʳʥʳץ ʽʥʝʥשʘʥʳʩ ᴇʥʝʨʢᴅʩʽʙʥʜʝ ʢʝסʦʨץ

ʢʝʣʪʽʨʽʣʛʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝʥ ʙײʣ ʩʘʣʘʥʳ ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʤʝʩʽʥ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ 

ʞʝʪʽʣʜʽʨʽʧ ʦʪʳʨʫ ץʘʞʝʪʪʽʛʽ ʪʫʳʥʜʘʡʜʳ. ʊʨʠʙʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʙʽʣʽʤʜʽ 

ʤʘʤʘʥʜʘʨʜʳש ʩʘʥʳʥ ײʣסʘʡʪʫ ï ᴅʨ ʙʽʨ ʝʣʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨʘץʪʳʣʳסʳʥ 

 ʘʨʳ ʙʽʣʽʤ ʙʝʨʫʜʝ ʜʝסʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ [5]. ɼʝʤʝʢ, ʦʨʪʘ ʞᴅʥʝ ʞʦץ

ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʘʪʘʣסʘʥ ʩʘʣʘʜʘסʳ ʪװʩʽʥʽʢʪʝʨʽʥ ʞʝʪʽʣʜʽʨʝʪʽʥ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫ 

ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ.  ʉʪʫʜʝʥʪʪʝʨʜʽש ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫ, ʙʘסʜʘʨʣʘʤʘ 

ʜʝשʛʝʡʽʥʜʝ ʜʝ, ʘʢʘʜʝʤʠʷʣʳץ ʜʝשʛʝʡʜʝ ʜʝ ʦץʳʪʫʜʳש ʙʘʩʪʘʧץʳ ʥᴅʪʠʞʝʣʝʨʽʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʰʝʢʪʝʫʣʽ ʥʝʤʝʩʝ ʪʦʣʳץ ʝʤʝʩ ʙʽʣʽʤʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʧʽʢʽʨʪʘʣʘʩʪʘʨסʘ ץʘʪʳʩʫ 

 ʟʳʨʝʪʪʽʣʽʢײץ ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂᴅʩʽʙʠ שʟʳʨʝʪʪʽʣʽʢʪʽײץ ʘʙʽʣʝʪʽ ʞʘʣʧʳ ʢᴅʩʽʙʠץ

ï ʙײʣ ץʘʣʳʧʪʘʩʫ ʢʝʟʝשʽʥʜʝ ʙʦʣʘʪʳʥ ʢװʨʜʝʣʽ ʢᴇʧ ʜʝשʛʝʡʣʽ ʜʠʥʘʤʠʢʘʣʳץ ʧʨʦʮʝʩʩ [6]. 

ʂᴅʩʽʧץʦʡʣʳץ ï ʦʥʳ ʪʠʽʤʜʽ ʪʠʽʩʪʽ ᴅʨʝʢʝʪʪʝʨʛʝ ʜʘʡʳʥʜʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ 

 ʳʟʜʳשʞʝʢʝ ʞᴅʥʝ ʢᴅʩʽʙʠ ʤʘ שʘ ʠʝ ʩʘʨʘʧʰʳʥʳסʜʳʣʘʨסʘʞʝʪʪʽ ʙʽʣʽʤ ʤʝʥ ʜʘץ

 ʘʟʽʨʛʽ ʞʳʣʜʘʤ ᴇʟʛʝʨʝʪʽʥ ᴅʣʝʤʜʝ ʢᴅʩʽʙʠפ .ʘʞʳʨʘʤʘʩ ʘʪʨʠʙʫʪʳ שʘʩʠʝʪʪʝʨʽʥʽץ

 .ʘʞʝʪʪʽʣʽʢʢʝ ʘʡʥʘʣʫʜʘץ ʤʢʽʥʜʽʛʽװʟʳʨʝʪʪʽʣʽʢʪʽ ʜʘʤʳʪʫ ʤײץ

 ʟʳʨʝʪʪʽʣʽʛʽ ʰʝʪʝʣʜʽʢ ʞᴅʥʝײץ שʤʘʤʘʥʥʳ ץʽʰʽʥʜʝ ʙʦʣʘʰʘ שʟʳʨʝʪʪʽʣʽʢ, ʦʥʳײפ

ʦʪʘʥʜʳץ ʢᴇʧʪʝʛʝʥ סʘʣʳʤʜʘʨʜʳש ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ [7, 8]. ɹʽʟ 

ʢᴅʩʽʙʠ ײץʟʽʨʝʪʪʽʣʽʢʪʽ ʪʨʠʙʦʣʦʛʠʷʥʳש ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ, ʷסʥʠ ʙʝʡʽʥʜʽʢ ʧᴅʥʜʝʨ 

ʮʠʢʣʽʥʝ ʢʽʨʝʪʽʥ ʘʨʥʘʡʳ ʧᴅʥʛʝ ʘʨʥʘʣסʘʥ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʜʘʨʳ ʘʨץʳʣʳ 

 ʣײʫ ʤʘʪʝʨʠʘʣʜʘʨʳ-ʙץʽʟ ʙʽʣʝʪʽʥʜʝʡ, ʵʣʝʢʪʨʦʥʜʳ ʦשʘʣʳʧʪʘʩʪʳʨʘʤʳʟ. ᴆʟʜʝʨʽץ

ʞʘʟʙʘʰʘ ʤʘʪʝʨʠʘʣʜʘʨ, ʩʫʨʝʪʪʝʨ, ʤʦʜʝʣʴʜʝʫ, ʚʠʢʪʦʨʠʥʘʣʘʨ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʤʫʣʴʪʠʤʝʜʠʷʣʳײץ ץʨʘʣʜʘʨ ʪװʨʽʥʜʝ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʪʳʥ ʦץʫ ʨʝʩʫʨʩʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʙʦʣʘʰʘץ ʬʠʟʠʢʘ ʤסײʘʣʽʤʜʝʨʽ ʘץʧʘʨʘʪʪʳ ʪʝʟ ʞᴅʥʝ ʢᴇʧ ץʳʨʣʳ ᴇשʜʝʫ, ʩʘץʪʘʫ, ײʩʳʥʫ 

ʞᴅʥʝ ʪװʩʽʥʜʽʨʫ, ʦʥʳ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʞᴅʥʝ סʳʣʳʤʠ ץʳʟʤʝʪʪʝ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳש 

ʢᴇʤʝʛʽʤʝʥ ץʦʣʜʘʥʫ ʜʘסʜʳʣʘʨʳʥʘ ʠʝ ʙʦʣʫʳ ʢʝʨʝʢ. ʇʝʜʘʛʦʛʠʢʘʣʳץ ץʳʟʤʝʪʪʝ ʮʠʬʨʣʳץ 

ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ץʦʣʜʘʥʫ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʢᴅʩʽʙʠ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ 

 ʙʽʣʽʢʪʽ ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫ ץʛʝʡʽʥ, ʩʦʥʜʘʡ-ʘשʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʜʘʤʳʪʫ ʜʝץ

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 

ɸʣסʘ ץʦʡʳʣסʘʥ ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ ʞײʤʳʩʪʘ ʢʝʣʝʩʽ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ 

 :ʦʣʜʘʥʳʣʜʳץ
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- ʀʥʪʝʨʥʝʪʪʝ ʘץʧʘʨʘʪʪʳ ʞʘʨʠʷʣʘʫ װʰʽʥ TurboSite ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽʥ 

ʥʝʛʽʟʜʝʫ װʰʽʥ ʩʘʣʳʩʪʳʨʫ, ʩʠʥʪʝʟʜʝʫ ʞᴅʥʝ ʘʙʩʪʨʘʢʮʠʷʣʘʫ ᴅʜʽʩʪʝʨʽ [9]; 

- ʙʦʣʘʰʘץ ʬʠʟʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥʽש ʢᴅʩʽʙʠ ײץʟʳʨʝʪʪʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ 

ʪʨʠʙʦʣʦʛʠʷʥʳש ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ ʙʦʡʳʥʰʘ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʟʝʨʪʪʝʫ ʞᴅʥʝ ʜᴅʣʝʣʜʝʫ װʰʽʥ ʵʤʧʠʨʠʢʘʣʳץ ᴅʜʽʩʪʝʨ (ʙʘץʳʣʘʫ, ʩʘʫʘʣʥʘʤʘ, 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ) [10]; 

- ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫסʘ ʞᴅʥʝ ᴇשʜʝʫʛʝ ʞᴅʥʝ ʟʝʨʪʪʝʫʜʽש 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʙᴇʣʽʛʽʥʜʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳʥ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴅʜʽʩ [11].  

ʆʩʳ ʞײʤʳʩʪʳש ʤʽʥʜʝʪʪʝʨʽʥ ʽʩʢʝ ʘʩʳʨʫ ʨʝʪʽʥʜʝ ʙʽʟ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʳ 

ʤʝʥ ʪʨʠʙʦʣʦʛʠʷʥʳש ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ ʙʦʡʳʥʰʘ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨ ʢʝʰʝʥʽʥ 

 ʪʳ ᴅʟʽʨʣʝʫץʫʣʳץʦ ץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ᴅʟʽʨʣʝʜʽʢ. ʕʣʝʢʪʨʦʥʜʳץʦ ץʘʤʪʠʪʳʥ ʮʠʬʨʣʳץ

ʙʘʨʳʩʳʥʜʘ ʙʽʟ ʦץʫ ʘץʧʘʨʘʪʳʥʳש ʤʘʟʤײʥʳʥʘ, ײʡʳʤʜʘʩʪʳʨʳʣʫʳʥʘ, ʠʥʪʝʨʬʝʡʩʽʥʝ, 

ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨʜʳש ʜʠʟʘʡʥʳʥʘ, ʘץʧʘʨʘʪʪʳ ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫ ʟʘשʜʘʨʳ 

ʪʫʨʘʣʳ ʪʝʦʨʠʷʣʳץ ʝʨʝʞʝʣʝʨʛʝ, ʞʘשʘ ʙʽʣʽʤ ʘʣʫ ʢʝʟʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʟʝʡʽʥʽʥʽש 

ʩʝʣʝʢʪʠʚʪʽʣʽʛʽʥʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳ ʝʩʢʝʨʜʽʢ. ᴆʟʜʝʨʽשʽʟ ʙʽʣʝʪʽʥʜʝʡ, ץʘʟʽʨʛʽ 

ʫʘץʳʪʪʘ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨ ʞʘʩʘʫסʘ ʙʦʣʘʪʳʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳש ʢʝש 

ʞʠʥrʪʳסʳ ʙʘʨ: iSpring suite, CourseLab, TurboSite ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ. TurboSite 

ʙʘסʜʘʨʣʘʤʘʩʳ ï ʪʝʛʽʥ ʩʘʡʪ ʧʝʥ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ ʞʘʩʘʫסʘ ʘʨʥʘʣסʘʥ ʰʘסʳʥ 

ʙʘסʜʘʨʣʘʤʘ. ɹײʣ ʙʘסʜʘʨʣʘʤʘʥʳש ʪʠʽʤʜʽʣʽʛʽ ï ᴅʨ ʤסײʘʣʽʤ ʚʝʙ-ʩʘʡʪ ʧʝʥ ʵʣʝʢʪʨʦʥʜʳ 

ʦץʫʣʳץʪʘʨʜʳ ʦשʘʡ ʞᴅʥʝ ʪʝʟ ʞʘʩʘʡ ʘʣʘʜʳ. 

TurboSite ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ çʊʨʠʙʦʣʦʛʠʷʥʳש ʬʠʟʠʢʘʣʳץ 

ʥʝʛʽʟʜʝʨʽè ʙʦʡʳʥʰʘ װʰ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʳ ʦʨʳʥʜʘʫ װʰʽʥ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ-

ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʘʣ ʞʘʩʘʫ ʘʣʛʦʨʠʪʤʽ 2-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 

 

      

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 1 ï TurboSite ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʘʣʛʦʨʠʪʤʽ. 

 

ʕʣʝʢʪʨʦʥʜʳ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʳץʪʳש ʠʥʪeʨʬeʡcʽ 1-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ 

ʢᴇʨʩʝʪʽʣʛʝʥ.  

ʕʣʝʢʪʨʦʥʜʳ ʨʝʩʫʨʩʪʳש ʤץײʘʙʘ ʙʝʪʽʥʜʝ ʦץʫ ײץʨʘʣʳʥʳש ʘʪʘʫʳ ʞᴅʥʝ ʪʝʨʝʟʝʥʽש 

ʞʦסʘʨסʳ ʙᴇʣʽʛʽʥʜʝ ʞʠʥʘʣʤʘʣʳ ʤᴅʟʽʨʜʝ ʙʘʩʪʳ ʙʝʪ, ʘשʜʘʪʧʘ, ʘʚʪʦʨʣʘʨ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪ, 

ʤʘʟʤײʥʳ ʞᴅʥʝ ʪʘʧʩʳʨʤʘʣʘʨ ʙᴇʣʽʤʜʝʨʽʥʝ ץʘʪʳʥʘʫ ʙʘʪʳʨʤʘʣʘʨʳ, ʘʣ ʦש ʞʘץ ʰʝʪʽʥʜʝ 

 ʥʳײʤʘʟʤ ץʳʨʳʧʪʳץʥʝʛʽʟʛʽ ʪʘ שʨʘʣʳʥʳײץ ʫץʘʪʳʥʘʫ ʩʽʣʪʝʤʝʩʽ ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʦץ

ʦʨʥʘʣʘʩץʘʥ. 

 çɾʦʙʘ ʞʘʩʘʫè ʙʘʪʳʨʤʘʩʳʥ 

ʙʘʩʳʧ, ʞʦʙʘסʘ ʘʪʘʫ ʙʝʨʽʧ, 

çʉʘץʪʘʫè ʪװʡʤʝʩʽʥ ʙʘʩʳשʳʟ 

ɹʝʪʪʝʨ ʙᴇʣʽʤʽʥʝ ᴇʪʽʧ, ʙʝʪʪʽ, 

ʤʘʟʤײʥʜʳ, ʞʦʙʘʥʳץ שʘʞʝʪʪʽ 

ʪʘץʳʨʳʧʪʘʨʳʥ ʝʥʛʽʟʽשʽʟ 

ᴄʨ ʦʧʝʨʘʮʠʷʜʘʥ ʢʝʡʽʥ ʙʽʟ ʞʦʙʘʥʳ 

ʛʝʥʝʨʘʮʠʷʣʘʫʜʳ ʙʘʩʘʤʳʟ ʞᴅʥʝ ʞʦʙʘʥʳש 

ʜʠʩʧʣʝʡ ʪװʡʤʝʩʽ ʘʨץʳʣʳ ʞʘʨʠʷʣʘʥסʘʥʳʥ 

ʢᴇʨʝ ʘʣʘʤʳʟ 

çʉʘʡʪ ʧʘʨʘʤʝʪʨʣʝʨʽè ʙᴇʣʽʤʽʥʝ 

ᴇʪʽʧ, ʩʘʡʪʪʳש ʙʘʩʪʘʣʫʳʥ, ʢʽʣʪ 

ʩᴇʟʜʝʨʜʽ ʪʦʣʪʳʨʳשʳʟ 

TurboSite 

ʙʘסʜʘʨʣʘʤʘʩʳʥ 

ʽʩʢʝ ץʦʩʳשʳʟ 
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Cʫʨeʪ 2 ï ʕʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʳʥʳש ʠʥʪʝʨʬʝʩʽ. 

 

ɹײʣ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʳʥʜʘ ʦץʫ ײץʨʘʣʳʥʳש ʙʘʨʣʳץ ʙᴇʣʽʤʜʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ 

ʥʘʚʠʛʘʮʠʷ ʪʘץʪʘʩʳ ʙʘʨ ʝʢʝʥʽ ʘʥʳץ. 

çˉ2 ʟʝʨʪʘʥʘʣʳץ ʞײʤʳʩʪʳè ʙʘʩʫ ʘʨץʳʣʳ, ʤʳʩʘʣʳ, ˉ 2 ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ 

ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʳש ʤʘʟʤײʥʳ ʤʝʥ ʪᴅʨʪʽʙʽʥ ʘʰʘʤʳʟ. ɾײʤʳʩʪʳש ʤʘץʩʘʪʳ: ʙʝʪʪʽש 

ʢʝʜʽʨ-ʙײʜʳʨ ʧʘʨʘʤʝʪʨʣʝʨʽʤʝʥ ʪʘʥʳʩʫ ʞᴅʥʝ 130-ʤʦʜʝʣʴ ʧʨʦʬʠʣʦʤʝʪʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ 

Rʘ ʢʝʜʽʨ-ʙײʜʳʨ ʧʘʨʘʤʝʪʨʽʥ ʘʥʳץʪʘʫ ʜʘסʜʳʣʘʨʳʥ ʘʣʫ. פʘʞʝʪʪʽ ʞʘʙʜʳץʪʘʨ, 

ʤʘʪʝʨʠʘʣʜʘʨ: 130 ʤʦʜʝʣʴ ʇʨʦʬʠʣʦʤʝʪʨʽ, ʙʝʪʪʽש ʢʝʜʽʨ-ʙײʜʳʨʳʥ ᴇʣʰʝʫʛʝ ʘʨʥʘʣסʘʥ 

 שʳ ʞᴅʥʝ ʦʥʳסʜʳʨʣʳײʢʝʜʽʨ-ʙ שʙʝʪʽʥʽ שʣʛʽʣʝʨ. ʄʘʰʠʥʘ ʙᴇʣʰʝʢʪʝʨʽʥʽװ

ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʪʫʨʘʣʳ ʪʝʦʨʠʷʣʳץ ʤᴅʣʽʤʝʪʪʝʨ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʉʦʥʜʘʡ - ʘץ, ʢʝʜʽʨ-ʙײʜʳʨʜʳ ᴇʣʰʝʫʛʝ ʘʨʥʘʣסʘʥ ײץʨʳʣסʳʣʘʨ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ 

ʙʝʨʽʣʛʝʥ-ʧʨʦʬʦʤʝʪʨ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʰʘʨʣʘʫ ʪʘץʪʘʩʳʥʜʘ ʙʝʡʥʝ ʙʣʦʛʳ ʙʘʨ. 

çɿʝʨʪʘʥʘʣʳץ ʞײʤʳʩʪʘʨ ʙʦʡʳʥʰʘ ʙʝʡʥʝè ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʫ ʘʨץʳʣʳ ʐʳסʳʩ 

 ʳʣʳʤʠ-ʟʝʨʪʪʝʫס çɹʝʪʪʽʢ ʠʥʞʝʥʝʨʠʷ ʞᴅʥʝ ʪʨʠʙʦʣʦʛʠʷè שʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽץʘʟʘפ

ʦʨʪʘʣʳסʳʥʳס שʳʣʳʤʠ ץʳʟʤʝʪʢʝʨʣʝʨʽʥʽץ שʳʟʤʝʪʽʥʽש ʙʝʡʥʝʬʨʘʛʤʝʥʪʪʝʨʽʥʝ 

ʰʳסʘʤʳʟ. ʆʩʳסʘʥ ץײʩʘʩ ʪᴅʩʽʣʤʝʥ çʊʨʠʙʦʣʦʛʠʷʥʳש ʬʠʟʠʢʘ ʥʝʛʠʟʜʝʨʽè;  

çʊʨʠʙʦʣʦʛʠʷʥʳש ʬʠʟʠʢʘʣʳʢ ʥʝʛʽʟʜʝʨʽ ʧᴅʥʽ ʙʦʡʳʥʰʘ ʧʨʘʢʪʠʢʘʣʳץ ʩʘʙʘץʪʘʨʳʥʘ 

ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʘʣʳè ᴅʟʽʨʣʝʥʜʽ. 

ʉʪʫʜʝʥʪʪʝʨʜʽש ʢᴅʩʽʙʠ ײץʟʳʨʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʫ װʰʽʥ ʪʨʠʙʦʣʦʛʠʷʥʳש ʬʠʟʠʢʘʣʳץ 

ʥʝʛʽʟʜʝʨʽ ʙʦʡʳʥʰʘ ᴅʟʽʨʣʝʥʛʝʥ ʮʦʨ ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ ʙʘץʳʣʘʫ ʪʦʧʪʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘʨʜʘ ʦץʠʪʳʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʢᴅʩʽʙʠ ײץʟʳʨʝʪʪʽʣʽʢ ʜʝשʛʝʡʣʝʨʽʥʜʝ 

ʙʝʣʛʽʣʽ ʙʽʨ ʘʨʪʳץʰʳʣʳץʪʳ ʢᴇʨʩʝʪʪʽ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘʨʜʘסʳ 

ʦץʫʰʳʣʘʨʜʳש ʰʘʤʘʤʝʥ 75% - ʳ ʵʢʩʧʝʨʠʤʝʥʪ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʢᴅʩʽʙʠ ʙʽʣʽʤ ʤʝʥ 

ʜʘסʜʳʣʘʨʜʳץ שʘʣʳʧʪʘʩʫʳʥʳש ʞʦסʘʨʳ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʪʽ, ʘʣ 

ʙʘץʳʣʘʫ ʪʦʧʪʘʨʳʥʜʘסʳ ʪʨʠʙʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʙʽʣʽʤʽ ʞʦסʘʨʳ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʪʽ 

ʦץʫʰʳʣʘʨʜʳװ שʣʝʩʽ ʰʘʤʘʤʝʥ 60% - ײץʨʘʜʳ. 

ɹʘץʳʣʘʫ ʪʦʧʪʘʨʳʥʳש ʩʪʫʜʝʥʪʪʝʨʽ ʢᴇʨʩʝʪʢʝʥ ʥᴅʪʠʞʝʣʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʪʨʠʙʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ ʤʦʪʠʚʪʝʨʽʥʽש ʜʝשʛʝʡʽ ʞʦסʘʨʳ 

ʨʝʩʧʦʥʜʝʥʪʪʝʨʜʽװ שʣʝʩʽ 5,64% - סʘ ʞʦסʘʨʳ, ʞʝʪʢʽʣʽʢʪʽ - 9,25% - סʘ ʞʦסʘʨʳ; ʦʨʪʘʰʘ-

  .(ʳʟ. 4שʘʨʘץ ʩʫʨʝʪʪʽ) ʘ ʪᴇʤʝʥס - ʘ ʪᴇʤʝʥ; ʪᴇʤʝʥ-3,11%ס - 12,14%
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ʉʫʨʝʪ 3 ï ɹʘץʳʣʘʫ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘʨʜʳש ʩʪʫʜʝʥʪʪʝʨʽʥʽש ʢᴅʩʽʙʠ 

 % ,ʛʝʡʣʝʨʽשʟʳʨʝʪʪʽʣʽʢ ʜʝײץ

 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʙʦʣʘʰʘץ ʬʠʟʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥ 

ʜʘʷʨʣʘʫ ʢʝʟʽʥʜʝ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʪʨʠʙʦʣʦʛʠʷ ʙʦʡʳʥʰʘ 

ᴅʟʽʨʣʝʥʛʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥʜʝʨʜʽ ʧʘʡʜʘʣʘʥʫʜʳש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʘʥʳץʪʘʜʳ. ɹʽʣʽʤ ʘʣʫʰʳ ᴅʟʽʨʣʝʥʛʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʨʝʩʫʨʩʪʘʨʜʳ 

ʦץʳʪʫʰʳʥʳש ʥʝʤʝʩʝ ʙʘʩʰʳʥʳש ʢᴇʤʝʛʽʥʩʽʟ ᴇʟ ʙʝʪʽʥʰʝ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ, ʦʣʘʨʜʘסʳ 

ʩײʨʘץʪʘʨסʘ ʞʘʫʘʧ ʪʘʙʘ ʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣ ʙʘʨ: 

- ʢʝʟ-ʢʝʣʛʝʥ ʳסשʘʡʣʳ ʫʘץʳʪʪʘ ץʘʞʝʪʪʽ ʤʘʪʝʨʠʘʣʜʳ ʙʽʨʥʝʰʝ ʨʝʪ ʧʘʡʜʘʣʘʥʫ 

ʤװʤʢʽʥʜʽʛʽ; 

- ᴇʟʜʽʢ ʞײʤʳʩʪʳ ײʡʳʤʜʘʩʪʳʨʫ ʤװʤʢʽʥʜʽʛʽ; 

- ʤʘʟʤײʥʜʳ ʢᴇʨʥʝʢʽ, ʪװʩʽʥʽʢʪʽ, ʢᴇשʽʣ ʢᴇʪʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʤʫʣʴʪʠʤʝʜʠʷʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽ; 

- ᴇʟ ʙʽʣʽʤʽשʜʽ ʩʳʥʘʫ ʤװʤʢʽʥʜʽʛʽ. 

ʆʩʳʣʘʡʰʘ, ʙײʣ ʞײʤʳʩʪʘ ʪʨʠʙʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʜʘʨʳʥ 

ᴅʟʽʨʣʝʫʜʽץ שʘʞʝʪʪʽʣʽʛʽ ʤʝʥ ʦʨʳʥʜʳʣʳסʳ ʞᴅʥʝ ʦʣʘʨʜʳ ʢᴅʩʽʙʠ ײץʟʳʨʝʪʪʽʣʽʢ ʜʝשʛʝʡʽʥ 

ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ɾʆʆ-ʜʘ ʙʦʣʘʰʘץ ʬʠʟʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥ ʜʘʷʨʣʘʫ ʧʨʦʮʝʩʽʥʜʝ 

ʧʘʡʜʘʣʘʥʫ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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ʉʪʫʜʝʥʪʪʽש ᴇʟʽʥʜʽʢ ʞײʤʳʩʳʥ ʞᴅʥʝ ʞʘʣʧʳ ʬʠʟʠʢʘʥʳ ʦץʫʜʳ ʞʝשʽʣʜʝʪʫ װʰʽʥ 

ʝʩʝʧʪʝʨ ʞʠʥʘסʳʥʘ ץʦʩʳʤʰʘ ʨʝʪʽʥʜʝ ʪʘץʳʨʳʧʪʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʳש ʬʦʨʤʫʣʘʣʘʨʳ 

ʙʘʨ ײץʞʘʪ, ʩʦʥʜʘʡ-ʘץ ʞʘʣʧʳʣʘʤʘ ʝʩʝʧʪʝʨʜʽש ʰʝʰʽʤʽ ײʩʳʥʳʣסʘʥ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ 

ʤʘʪʝʨʠʘʣʜʘʨ ץʦʣʜʘʥʫ ʪʠʽʤʜʽ [1]. ɼʝʨʙʝʩ ʧʳʩʳץʪʘʫ װʰʽʥ ʬʠʟʠʢʘ ʙʦʡʳʥʰʘ 

ʞʘʣʧʳʣʘʥסʘʥ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʽש ʤʳʩʘʣʜʘʨʳ ʢʝʣʪʽʨʽʣʛʝʥ ʙʝʡʥʝʤʘʪʝʨʠʘʣʜʘʨ 

ᴅʟʽʨʣʝʥʜʽ. Zoom ʙʝʡʥʝʢʦʥʬʝʨʝʥʮʠʷ ץʦʣʜʘʥʙʘʩʳʥ ʞᴅʥʝ ʢʽʨʽʩʪʽʨʽʣʛʝʥ whiteboard 

ʚʠʨʪʫʘʣʜʳ ʪʘץʪʘʩʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʪװʩʽʥʜʽʨʤʝ ʞʘʟʙʘʩʳ. 

ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʞʘʟʙʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʬʠʟʠʢʘʥʳ ʟʝʨʪʪʝʫʜʽ ʞʝשʽʣʜʝʪʫ װʰʽʥ ʪװʩʪʝʨʜʽ 

 .ʟʝʛʝ ʘʩʳʨʳʣʘʜʳװʩʪʝʨʤʝʥ ʞװʨʣʽ ʪװʘʙʳʣʜʘʫ ʧʩʠʭʦʣʦʛʠʷʩʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ᴅʨʪץ

 ץʘʣʘʤʜʳ ʥʝʤʝʩʝ ʢʦʤʧʴʶʪʝʨʜʽ ʞᴅʥʝ ʛʨʘʬʠʢʘʣʳץ ʩʘʩ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʧʣʘʥʰʝʪ ʧʝʥץױ
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ʧʣʘʥʰʝʪʪʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʢʝʟ ʢʝʣʛʝʥ ʤסײʘʣʽʤ ʞʘʩʘʡ ʘʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ, ʙײʣ 

Zoom-ʜʘ ʘʚʪʦʨʠʟʘʮʠʷʥʳ ʞᴅʥʝ ʦʩʳ ʙʘסʜʘʨʣʘʤʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʜʘסʜʳʣʘʨʳʥ ץʘʞʝʪ 

ʝʪʝʜʽ. ʉʦʥʳʤʝʥ, Zoom-ʜʘ ʬʠʟʠʢʘʣʳץ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʙʝʡʥʝʞʘʟʙʘʩʳʥ ʞʘʩʘʫ 

ʙʦʡʳʥʰʘ ʥײʩץʘʫʣʳץʪʳ ײʩʳʥʘʤʳʟ [2-3]:  

1. ʊʘʧʩʳʨʤʘʥʳ ʪʘשʜʘשʳʟ, ʦʥʳש ʰʘʨʪʳʥ ʙʝʡʥʝ ʵʢʨʘʥ ʩʘץʪʘסʳʰʳ ʨʝʪʽʥʜʝ 

  .ʳʟשʡʳʤʜʘʩʪʳʨʳײ

2. Zoom-ʜʘ ʙʝʡʥʝʢʦʥʬʝʨʝʥʮʠʷʥʳ ʽʩʢʝ ץʦʩʳשʳʟ.  

3. ʢʽʨʽʩʪʽʨʽʣʛʝʥ whiteboard ʚʠʨʪʫʘʣʜʳ ʪʘץʪʘʩʳʥ ʘʰʳשʳʟ.  

4. ʵʢʨʘʥʜʳ ʞʘʟʫʜʳ ʙʘʩʪʘשʳʟ.  

5. ʪʘץʪʘʜʘסʳ ʞʘʟʙʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʘʨץʳʣʳ ʤᴅʩʝʣʝʥʽ ʪװʩʽʥʜʽʨʽשʽʟ ʞᴅʥʝ ʰʝʰʽשʽʟ.  

6. ʵʢʨʘʥʜʳ ʞʘʟʫʜʳ ʪʦץʪʘʪʳשʳʟ.  

 .ʳʟשʢʪʝʧ ʘʣʳװʘ ʙʝʡʥʝʥʽ ʞסʳסʨʳʣײפ .7

"ʊײʨʘץʪʳ ʪʦʢʪʳש ʤʘʛʥʠʪ ᴇʨʽʩʽ" ʪʘץʳʨʳʙʳʥʜʘסʳ ʤᴅʩʝʣʝʥʽ ץʘʨʘʩʪʳʨʘʪʳʥ 

ʙʦʣʩʘץ, ʤʳʩʘʣʳ: 

ʊʘʧʩʳʨʤʘ ʰʘʨʪʳ: ʐʝʢʩʽʟ ײʟʳʥ ʪװʟʫ ʩʳʤʥʳש ʩʝʛʤʝʥʪʽʥʝʥ ʧʘʡʜʘ ʙʦʣʘʪʳʥ 

ᴇʨʽʩʪʽש ʤʘʛʥʠʪʪʽʢ ʠʥʜʫʢʮʠʷʩʳʥ ʩʝʛʤʝʥʪʪʽײ שʰʪʘʨʳʥʘʥ ʙʽʨʜʝʡ ץʘʰʳץʪʳץʪʘ ʞᴅʥʝ 

ʦʥʳש ʦʨʪʘʩʳʥʘʥ r0=20 ʩʤ ץʘʰʳץʪʳץʪʘ ʘʥʳץʪʘשʳʟ (1 ʩʫʨʝʪ). ʉʳʤ ʘʨץʳʣʳ ᴇʪʝʪʽʥ I 

ʪʦʢ ʢװʰʽ 30 ɸ, l ʩʝʛʤʝʥʪʽʥʽײ שʟʳʥʜʳסʳ 60 ʩʤ. 

 
1 ʩʫʨʝʪ 

ᴆʪʢʽʟʛʽʰʪʝʛʽ ʢʝʩʽʥʜʽ ᴇʨʽʩʽʥʽש ʤʘʛʥʠʪ 

ʠʥʜʫʢʮʠʷʩʳʥ ʘʥʳץʪʘʫ װʰʽʥ ɹʠʦ-ʉʘʚʘʨ-

ʃʘʧʣʘʩ ʟʘשʳʥ ץʦʣʜʘʥʘʤʳʟ: 

 

          dB = 
 
Ὠὰ                         (1) 

 

1 ᴇʨʥʝʢʪʝʨʽʥ ʙʽʨʽʢʪʽʨʤʝʩ ʙײʨʳʥ, ʦʥʳ Ŭ 

ʙײʳʰʪʘ ʙʽʨʽʢʪʽʨʫʛʝ ʙʦʣʘʪʳʥʜʘʡ ʝʪʽʧ 

ʪװʨʣʝʥʜʽʨʽשʽʟ. dl ʵʣʝʤʝʥʪʪʽײ שʟʳʥʜʳסʳʥ 

ᴇʪʢʽʟʛʽʰʢʝ dŬ ʘʨץʳʣʳ ʙʽʣʜʽʨʝʡʽʢ. 

ʉʫʨʝʪʢʝ ʩᴅʡʢʝʩ dl = 
 

 ʞʘʟʘʤʳʟ. ɹײʣ 

dl  ᴇʨʥʝʢʪʽ 1 ʬʦʨʤʫʣʘסʘ ץʦʷʤʳʟ. 

 

dB = 
ᶻ  

 

 

ʙʽʨʘץ r - h ʘʤʘʩʳ Ŭ ʪᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳ, ʞᴅʥʝ r= 

 ʪʝש. 

 

r - ʘʣʜʳסשʳ ʬʦʨʤʫʣʘסʘ ץʦʡʳʧ, ʢʝʣʝʩʽʥʽ ʪʘʙʘʤʳʟ 

 

dB = ÓÉÎ‌ Ὠ‌                                        (2) 
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ᴆʪʢʽʟʛʽʰʪʽש ʩʝʛʤʝʥʪʽʥʝʥ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ᴇʨʽʩʪʽש ʤʘʛʥʠʪʪʽʢ ʠʥʜʫʢʮʠʷʩʳʥ 

ʘʥʳץʪʘʫ װʰʽʥ (2) ᴇʨʥʝʛʽʥ Ŭ1 ʜʝʥ Ŭ2 ʰʝʛʽʥʝ ʜʝʡʽʥ ʠʥʪʝʛʨʘʣʜʘʡʤʳʟ: 

B=᷿ ÓÉÎ‌ Ὠ‌  ᷿ ÓÉÎ‌ Ὠ‌ȟ   

ʥʝʤʝʩʝ 

ɺ=  ὧέί‌ ὧέί‌                              (3) 

 

ɸ ʥװʢʪʝʩʽʥʽש ʩʳʤ ʩʝʛʤʝʥʪʽʥʝ ץʘʪʳʩʪʳ ʩʠʤʤʝʪʨʠʷʣʳ ʦʨʥʘʣʘʩʫʳ ʢʝʟʽʥʜʝ  

cos Ŭ2 = - cos Ŭ1 ʝʢʝʥʽʥ ʝʩʢʝʨʽשʽʟ . ʆʩʳʥʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ (3) ʬʦʨʤʫʣʘ  

B = 
 
ÃÏÓ‌                                             (4) 

 

ʉʫʨʝʪʪʝʥ cos ‌
Ⱦ

.  ᴆʨʥʝʢʪʽ  cos ‌  ʘʫʳʩʪʳʨʫ ʘʨץʳʣʳ (4) 

ʬʦʨʤʫʣʘʜʘʥ ʘʣʘʤʳʟ: 

 

B=                                               (5) 

 

ʙʽʟ ʩʘʥʜʳץ ʤᴅʥʜʝʨʜʽ (5) ʬʦʨʤʫʣʘסʘ ʘʫʳʩʪʳʨʘʤʳʟ ʞᴅʥʝ ʝʩʝʧʪʝʫʣʝʨ ʤʳʥʘʥʳ ʘʣʘʤʳʟ: 

 

B=
 ᶻ

ᶻᶻȢ
 

Ȣ

ᶻ Ȣ Ȣ
Ὕ̌ ςȟτωzρπʊʣ=24,9ʤʢʊʣ. 

 

 
 

2 - Cʫʨʝʪ ʄᴅʩʝʣʝʥʽ ʰʝʰʫ ʙʝʡʥʝ ץʦʩʳʤʰʘʩʳʥʘʥ װʟʽʥʜʽ 

 

2 ʩʫʨʝʪʪʝ ʪʦʢ ᴇʪʝʪʽʥ ʪʽʢʝʣʝʡ ʩʳʤ ʩʝʛʤʝʥʪʽʥʽש ʘʡʥʘʣʘʩʳʥʜʘסʳ ʤʘʛʥʠʪ ᴇʨʽʩʽʥ 

ʘʥʳץʪʘʫ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫʜʽש ʙʝʡʥʝ װʟʽʥʜʽʩʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ ʪʦʢ 

ʵʣʝʤʝʥʪʽʥ ʞʘʩʘʡʪʳʥ ʤʘʛʥʠʪʪʽʢ ʠʥʜʫʢʮʠʷʥʳ ʝʩʝʧʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʠʦ-ʉʘʚʘʨ-

ʃʘʧʣʘʩ ʟʘשʳ ץʦʣʜʘʥʳʣʘʜʳ. ʉʫʙʠʥʪʝʛʨʘʣʴʜʳ ᴇʨʥʝʢʪʝ ʝʢʽ ʘʡʥʳʤʘʣʳ ʙʦʣסʘʥʜʳץʪʘʥ, 
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ʙʽʟ ʦʣʘʨʜʳ ʘʰʳץ ʪװʩʪʝʨʤʝʥ ʙᴇʣʝʢʪʝʡʤʽʟ: ʙײʨʳʰ — - ʞʘʩʳʣ, ʘʣ ʩʳʤ ʩʝʛʤʝʥʪʽ Ὠὰ ï 
ʩʘʨʳ. 

3 ʩʫʨʝʪʪʝ çʊʽʟʙʝʢʪʝʛʽ ʵʣʝʢʪʨ ʪʦʛʳè ʪʘץʳʨʳʙʳʥʜʘסʳ ʝʩʝʧʪʽ ʰʝʰʫʜʽש ʙʝʡʥʝ 

 .ʙʝʨʜʽ ʝʩʝʧʪʝʫ ʢʝʨʝʢשʘʥ ʰʝסʪʘʣץʰʘʨʪʳ ʙʦʡʳʥʰʘ ʪʘʨʤʘ שʟʽʥʜʽʩʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ɽʩʝʧʪʽװ

ʆʩʳ ʪʘץʳʨʳʧʪʘסʳ ʝʩʝʧʪʽ ʰʝʰʫʜʽש ʥʝʛʽʟʽ - ʂʠʨʭʛʦʬ ʝʨʝʞʝʣʝʨʽʥ ץʦʣʜʘʥʫ. ʕʣʝʢʪʨ 

ʪʽʟʙʝʛʽ ᴅʜʝʪʪʝʛʽ ץʘʨʘ ʪװʩʧʝʥ ײʩʳʥʳʣסʘʥ, ʪʽʟʙʝʢʪʝʛʽ ʪʦʢʪʳש ʙʘסʳʪʳ ץʳʟʳʣ ʪװʩʧʝʥ, 

ʩʦʥʜʘʡ-ʘץ ʪʘשʜʘʣסʘʥ ʢʦʥʪʫʨʣʘʨ ᴅʨʪװʨʣʽ ʪװʩʪʝʨʤʝʥ ʙʦʷʣסʘʥ. ɸʣʜʳסשʳ ʵʣʝʤʝʥʪʪʝʨʜʽש 

ʪװʩʪʝʨʽʥ ʪʘשʜʘʫסʘ ʩᴅʡʢʝʩ ʦʣʘʨʜʳ ʩʠʧʘʪʪʘʡʪʳʥ ʪʝשʜʝʫʣʝʨ ײʩʳʥʳʣסʘʥ: ʂʠʨʭʛʦʬʪʳש 

ʙʽʨʽʥʰʽ ʝʨʝʞʝʩʽ - ץʳʟʳʣ, ʂʠʨʭʛʦʬʪʳש ʝʢʽʥʰʽ ʝʨʝʞʝʩʽ ᴅʨ ʪװʩ װʰʽʥ ʩʠʧʘʪʪʘʣסʘʥ 

ʢʦʥʪʫʨʜʳש ʪװʩʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʪװʩʧʝʥ ʞʘʟʳʣסʘʥ. ɾʘʫʘʧ ʙʝʨʫ װʰʽʥ ʥʝʛʽʟʛʽ 

ʥᴅʪʠʞʝʣʝʨ ץʘʞʝʪ. 

 

 
 

3 - ʉʫʨʝʪ  ɽʩʝʧʪʽ ʰʝʰʫʜʽװ שʟʽʥʜʽʩʽ 

 

 

 
 

4 - ʉʫʨʝʪ ʄᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʙʝʡʥʝ ʞʝʪʝʛʽʥʝʥ װʟʽʥʜʽ 
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4 ʩʫʨʝʪʪʝ ɻʘʫʩʩ ʪʝʦʨʝʤʘʩʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, "ɿʘʪʪʘסʳ ʵʣʝʢʪʨ ᴇʨʽʩʽ" 

ʪʘץʳʨʳʙʳʥʜʘסʳ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʙʝʡʥʝ װʟʽʥʜʽʩʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ɽʩʝʧʪʽש ʰʘʨʪʳ 

ʙʦʡʳʥʰʘ ʙʽʨʢʝʣʢʽ ʟʘʨʷʜʪʘʣסʘʥ ʮʠʣʠʥʜʨʣʽʢ ʙʝʪʪʽש ᴇʨʽʩʽʥ ʝʩʝʧʪʝʫ ʢʝʨʝʢ. 

ʄᴅʩʝʣʝʣʝʨʜʽש ʙײʣ ʪװʨʽʥ ʰʝʰʫ װʰʽʥ ɻʘʫʩʩ ʙʝʪʪʝʨʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʩʫʨʝʪ ʩʘʣʫ ץʘʞʝʪ. 

ʄᴅʩʝʣʝʥʽ ʰʝʰʫʜʝ ʙײʣ ʮʠʣʠʥʜʨ ץʳʟʳʣ ʪװʩʧʝʥ, ʮʠʣʠʥʜʨ ʽʰʽʥʜʝʛʽ ɻʘʫʩʩ ʙʝʪʽ ʢᴇʢ 

ʪװʩʧʝʥ, ʩʳʨʪʳ ʞʘʩʳʣ ʪװʩʧʝʥ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹʝʣʛʽʣʽ ʙʽʨ ʙʝʪʪʽש ʵʣʝʢʪʨ ᴇʨʽʩʽʥʽש ʢʝʨʥʝʫ 

ʤʦʜʫʣʽʥ ʪʘʙʫסʘ ʘʨʥʘʣסʘʥ ʝʩʝʧʪʝʫʣʝʨ ʦʥʳש ʪװʩʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʪװʩʧʝʥ ʦʨʳʥʜʘʣʘʜʳ: 

ʢʦʘʢʩʠʘʣʜʳ ʮʠʣʠʥʜʨ װʰʽʥ ï ʢᴇʢ, ʉʳʨʪץʳ װʰʽʥ-ʞʘʩʳʣ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʝʣʛʽʣʽ ʙʽʨ 

ʙʝʪʢʝ ʪʠʝʪʽʥ ʙʘʨʣʳץ ʬʠʟʠʢʘʣʳץ ʰʘʤʘʣʘʨ ʜʘ ʩᴅʡʢʝʩ ʪװʩʧʝʥ ʩʳʟʳʣסʘʥ. 

ʆʩʳ ʙʝʡʥʝ ʥײʩץʘʫʣʳץʪʘʨʜʳ ץʘʨʘʧ, ʩʪʫʜʝʥʪ ʬʠʟʠʢʘʜʘסʳ ʞʘʣʧʳʣʘʥסʘʥ 

ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʘʣʛʦʨʠʪʤʽʥ ʳסשʘʡʣʳ ץʘʨץʳʥʤʝʥ ʠʛʝʨʫʛʝ, װʡʨʝʥʛʝʥ ʤʘʪʝʨʠʘʣʜʳ 

ʦשʘʡ ץʘʡʪʘʣʘʫסʘ ʞᴅʥʝ ʙʽʣʽʤʜʽ ʙʘץʳʣʘʫסʘ ʜʘʡʳʥʜʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ [4]. 

ʇʨʘʢʪʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʪװʩ ʧʩʠʭʦʣʦʛʠʷʩʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʩʪʫʜʝʥʪʪʝʨ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ᴇʟ ʙʝʪʽʥʰʝ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝ ʘʣסʘʥ ʜʘסʜʳʣʘʨʳʥ ʦשʘʡ 

ʢᴇʙʝʡʪʝʜʽ ʞᴅʥʝ ץʦʣʜʘʥʘʜʳ. 
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 ʩʽʥʽʢʪʽװʪʳ, ʪץʪʘʡʜʳ. ʂᴇʨʥʝʢʽʣʽʢ-  ʜʝʨʝʢʩʽʟ ʠʜʝʷʣʘʨʜʳ ʥʘץʘʙʳʣʜʘʡʜʳ ʞᴅʥʝ ʝʩʪʝ ʩʘץ

ʢʝʩʢʽʥʜʝʨʛʝ ʘʡʥʘʣʜʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʙײʣ ʘʙʩʪʨʘʢʮʠʷ ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥ ʤʘʪʝʤʘʪʠʢʘʜʘ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. 

1. ɹʝʡʥʝʣʝʫ ϸʜʽʩʪʝʨʽ 

ɻʨʘʬʠʢʘʣʳײ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʘʨ 

ɻʨʘʬʠʢʘ -  ʦץʫʰʳʣʘʨסʘ ʘץʧʘʨʘʪʪʳ ײץʨʳʣʳʤʜʘʫסʘ ʞᴅʥʝ ʪʘʣʜʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, 

ʪʘʧʩʳʨʤʘʥʳש ᴅʨʪװʨʣʽ ʵʣʝʤʝʥʪʪʝʨʽ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʪװʩʽʥʫʜʽ ʞʝשʽʣʜʝʪʝʜʽ. 

ʄʳʩʘʣʳ, ɺʝʥʥ ʜʠʘʛʨʘʤʤʘʣʘʨʳ ʞʠʳʥʪʳץʪʘʨʜʳץ שʠʳʣʳʩʪʘʨʳ ʤʝʥ ʙʽʨʣʝʩʪʽʢʪʝʨʽʥ 

ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ, ʰʝʰʽʤ ʘסʘʰʪʘʨʳ ʰʝʰʽʤ ץʘʜʘʤʜʘʨʳʥʳש 

ʨʝʪʪʽʣʽʛʽʥ ʙʝʡʥʝʣʝʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ.  

ʀʥʬʦʛʨʘʬʠʢʘ 

ɸץʧʘʨʘʪʪʳ ʦשʘʡ ᴅʨʽ ʞʝשʽʣ 

ʪװʨʜʝ ײʩʳʥʫ װʰʽʥ ʤᴅʪʽʥʜʽ, ʩʘʥʜʘʨʜʳ 

ʞᴅʥʝ ʛʨʘʬʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽ 

ʙʽʨʽʢʪʽʨʝʜʽ. ʀʥʬʦʛʨʘʬʠʢʘʥʳ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʢᴇʨʩʝʪʫ, 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʝʦʨʠʷʣʘʨʜʳש 

ʪʘʨʠʭʠ ʜʘʤʫʳ ʥʝʤʝʩʝ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʰʘʤʘʣʘʨʜʳ 

ʩʘʣʳʩʪʳʨʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ 

ʙʦʣʘʜʳ. 

ɾʘʣʧʳ, ʙʽʣʽʤ ʙʝʨʫ 

ʢʦʥʪʝʢʩʪʽʥʜʝ  ʠʥʬʦʨʛʨʘʬʠʢʘ ʢװʨʜʝʣʽ 

 ʳʤʜʘʨʜʳ, ʜʝʨʝʢʪʝʨʜʽ ʞᴅʥʝסײ

 ʫʘʪʪʳץ שʩʽʥʜʽʨʫʜʽװʞᴅʥʝ ʪ שʨʜʝ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫʜʳװʘʪʳʥʘʩʪʘʨʜʳ ʪʘʨʪʳʤʜʳ ʪץ

  . ʳʟʤʝʪ ʝʪʝʜʽ [1, 15ʙ.]ץ ʨʘʣʳ ʨʝʪʽʥʜʝײץ

ʅʝʣʽʢʪʝʥ ʠʥʬʦʛʨʘʬʠʢʘ ʪʠʽʤʜʽ? 

ɹʝʣʩʝʥʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ: ʞʘʨץʳʥ ʞᴅʥʝ ץʳʟʳץʪʳ ʢᴇʨʥʝʢʽ ʵʣʝʤʝʥʪʪʝʨ 

ʦץʫʰʳʣʘʨʜʳש ʥʘʟʘʨʳʥ ʘʫʜʘʨʘʜʳ, ʝʩʪʝ ʩʘץʪʘʫʜʳ ʘʨʪʪʳʨʳʧ, ʟʝʨʪʪʝʣʝʪʽʥ ʤʘʪʝʨʠʘʣסʘ 

 .ʪʳ ʘʨʪʪʳʨʘʜʳץʫʰʳʣʳסʳʟʳץ

ʂװʨʜʝʣʽ סײʳʤʜʘʨʜʳ ʞʝשʽʣʜʝʪʫ: 

ʢװʨʜʝʣʽ ʠʜʝʷʣʘʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨʜʽ 

ʚʠʟʫʘʣʜʳ ʙʝʡʥʝʣʝʫ ʘʨץʳʣʳ ץʘʨʘʧʘʡʳʤ 

ʙᴇʣʽʢʪʝʨʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ. 

ʆץʳʪʫʜʳש ᴅʨʪװʨʣʽ ʩʪʠʣʴʜʝʨʽʥ 

 ʧʘʨʘʪʪʳץʦʣʜʘʫ: ʀʥʬʦʛʨʘʬʠʢʘ ʘץ

 ʚʠʟʫʘʣʜʳ ʞᴅʥʝ ʤᴅʪʽʥʜʽʢ שʘʙʳʣʜʘʫʜʳץ

ʪᴅʩʽʣʜʝʨʽʥʝ ʞװʛʽʥʝʜʽ, ʙײʣ ʦʣʘʨʜʳ 

ʦץʫʰʳʣʘʨʜʳש ʢʝש ʘʫץʳʤʳ װʰʽʥ 

ʧʘʡʜʘʣʳ ᴅʨʽ ʪʠʽʤʜʽ  ʝʪʝʜʽ. 

ɽʩʪʝ ʩʘץʪʘʫʜʳ ʞʘץʩʘʨʪʫ: 

ʭʘʙʘʨʣʘʤʘʥʳ ʢװʰʝʡʪʫ װʰʽʥ ʪװʩʪʽ, 

ʧʽʰʽʥʜʽ ʞᴅʥʝ ʢʦʤʧʦʟʠʮʠʷʥʳ 

 ʣײʘʣʘʜʳ. ɹץ ʩʳ ʝʩʪʝץʘʥʜʘ ʞʘסʘʨʘץ ʧʘʨʘʪ ʤᴅʪʽʥʛʝץʘʩʳʥʜʘ ʚʠʟʫʘʣʜʳ ʘץʘʨ שʦʣʜʘʥʫʜʳץ

 .ʳʜʘ ʜᴅʣʝʣʜʝʥʛʝʥסʨײʳʣʳʤʠ ʪס
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ʄʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʜʝ  ʠʥʬʦʛʨʘʬʠʢʘʥʳ ץʦʣʜʘʥʫ 

ʄʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ ʪװʩʽʥʜʽʨʫ 

ʀʥʬʦʛʨʘʬʠʢʘ ʘʨʠʬʤʝʪʠʢʘ ʥʝʛʽʟʜʝʨʽʥʝʥ ʘʣʛʝʙʨʘ, ʛʝʦʤʝʪʨʠʷ ʞᴅʥʝ 

ʩʪʘʪʠʩʪʠʢʘʥʳש ʢװʨʜʝʣʽ סײʳʤʜʘʨʳʥʘ ʜʝʡʽʥ ᴅʨʪװʨʣʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʧʨʠʥʮʠʧʪʝʨ ʤʝʥ 

ʪʝʦʨʠʷʣʘʨʜʳץ שʘʣʘʡ ʞײʤʳʩ ʽʩʪʝʡʪʽʥʽʥ ʥʘץʪʳ ʢᴇʨʩʝʪʝ ʘʣʘʜʳ. 

ʉʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ 

ʉʪʘʪʠʩʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨʜʽ 

 ʦʣʜʘʥʫץ ʰʽʥ ʠʥʬʦʛʨʘʬʠʢʘʥʳװ ʩʳʥʫײ

ʦץʫʰʳʣʘʨסʘ ʘץʧʘʨʘʪʪʳ ʦשʘʡ 

 ,ʘסʘ ʞᴅʥʝ ʪʘʣʜʘʫסʘʙʳʣʜʘʫץ

ʪʝʥʜʝʥʮʠʷʣʘʨʜʳ ʘʥʳץʪʘʫסʘ, ʜʝʨʝʢʪʝʨʜʽ 

ʩʘʣʳʩʪʳʨʫסʘ ʞᴅʥʝ ʥʝʛʽʟʜʝʣʛʝʥ 

 .ʘ ʢᴇʤʝʢʪʝʩʝʜʽסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ

ʊʘʨʠʭʠ ʜʝʨʝʢʪʝʨ ʤʝʥ 

ʪʝʥʜʝʥʮʠʷʣʘʨʜʳש ʠʣʣʶʩʪʨʘʮʠʷʩʳ 

ʀʥʬʦʛʨʘʬʠʢʘʥʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʞʘשʘʣʳץʪʘʨʜʳש, ʪʝʦʨʠʷʣʘʨʜʳש ʞᴅʥʝ 

 ʪʘʨʠʭʠ ʜʘʤʫʳʥ שʣʳ ʤʘʪʝʤʘʪʠʢʪʝʨʜʽײ

ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ װʰʽʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ, ʙײʣ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʨʠʭʠ ʢʦʥʪʝʢʩʪʝ 

ʤʘʪʝʤʘʪʠʢʘʥʳש ʜʘʤʫʳʥʳש çװʣʢʝʥ ʙʝʡʥʝʩʽʥè ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʘʣʳʩʪʳʨʫ ʞᴅʥʝ ʢʦʥʪʨʘʩʪ 

ʀʥʬʦʛʨʘʬʠʢʘʥʳש ʢᴇʤʝʛʽʤʝʥ ᴅʨʪװʨʣʽ ʤʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ, ʝʩʝʧʪʝʨʜʽ 

ʰʝʰʫʜʽש ʬʦʨʤʫʣʘʣʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ʪʠʽʤʜʽ ʩʘʣʳʩʪʳʨʫסʘ ʞᴅʥʝ  ʪʘʣʜʘʫסʘ ʙʦʣʘʜʳ.  

ʀʥʬʦʛʨʘʬʠʢʘʥʳ ץʘʣʘʡ ʞʘʩʘʡʤʳʟ?  

ʄʘʪʝʤʘʪʠʢʘ ʩʘʣʘʩʳʥʜʘ ʪʠʽʤʜʽ  ʠʥʬʦʛʨʘʬʠʢʘ ʞʘʩʘʫ װʰʽʥ ʢʝʣʝʩʽ ʘʩʧʝʢʪʽʣʝʨʜʽ 

ʝʩʢʝʨʫ ץʘʞʝʪ: 

- ʄʘץʩʘʪʪʳ ʘʫʜʠʪʦʨʠʷ: ʠʥʬʦʛʨʘʬʠʢʘʥʳש ʩʪʠʣʽʥ, ʤʘʟʤײʥʳʥ ʞᴅʥʝ ʢװʨʜʝʣʽʣʽʛʽʥ 

ʪʘשʜʘסʘʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʞʘʩʳʥ, ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʞᴅʥʝ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʝʩʢʝʨʫ. 

- ɸʡץʳʥʜʳץ ʧʝʥ ץʘʨʘʧʘʡʳʤʜʳʣʳץ: ʘץʧʘʨʘʪ ʚʠʟʫʘʣʜʳ ʵʣʝʤʝʥʪʪʝʨʜʽש ʰʘʤʘʜʘʥ 

ʪʳʩ ʞװʢʪʝʣʫʽʥʩʽʟ ʘʥʳץ ʞᴅʥʝ ץʳʩץʘʰʘ ײʩʳʥʳʣʫʳ ʢʝʨʝʢ. 

- ʉʘʧʘʣʳ ʜʠʟʘʡʥ: ʪʘʨʪʳʤʜʳ ʪװʩʪʝʨʜʽ, ץʘʨʽʧʪʝʨʜʽ ʞᴅʥʝ ʛʨʘʬʠʢʘʣʳץ 

ʵʣʝʤʝʥʪʪʝʨʜʽ ץʦʣʜʘʥʫ, ʥʝʛʽʟʛʽ ʭʘʙʘʨʣʘʤʘʜʘʥ ʥʘʟʘʨ ʘʫʜʘʨʘʪʳʥ ʰʘʤʘʜʘʥ ʪʳʩ 

ʞʘʨʳץʪʳץ ʧʝʥ ʢװʨʜʝʣʽʣʽʢʪʝʥ ʘʫʣʘץ ʙʦʣʫ. 

- ʀʥʪʝʨʘʢʪʠʚʪʽʣʽʢ: ʤװʤʢʽʥʜʽʛʽʥʰʝ ʤʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʫʜʽ ʪʝʨʝשʜʝʪʫ װʰʽʥ 

ʢʝשʝʩʪʝʨ, ʘʥʠʤʘʮʠʷʣʘʨ ʥʝʤʝʩʝ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ʵʣʝʤʝʥʪʪʝʨ ʩʠʷץʪʳ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʵʣʝʤʝʥʪʪʝʨʜʽ ץʦʩʫ. 

ɾʘʣʧʳ ʠʥʬʦʛʨʘʬʠʢʘ -ʙײʣ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʙʝʟʝʥʜʽʨʫ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ 

 ʘ ʜʝʛʝʥסʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘ שʩʘʨʪʫʜʳץʪʘʫʜʳ ʞʘץʝʩʪʝ ʩʘ ,שʽʣʜʝʪʫʜʽשʩʽʥʫʜʽ ʞʝװʘʪʘʨ ʪץ

 ʦʣʜʘʥʫץ ʨʫ ʞᴅʥʝײץ ʨʘʣʳ. ʀʥʬʦʛʨʘʬʠʢʘʥʳײץ ʪʠʽʤʜʽ שʪʳ ʘʨʪʪʳʨʫʜʳץʫʰʳʣʳסʳʟʳץ

ʘʨץʳʣʳ ʤסײʘʣʽʤʜʝʨ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʩʘʧʘʩʳʥ ʝʜᴅʫʽʨ ʘʨʪʪʳʨʳʧ, ʦץʫʰʳʣʘʨʤʝʥ 

ʞʘץʩʳ ץʘʨʳʤ-ץʘʪʳʥʘʩץʘ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ. 

ɻʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨ ʞᴅʥʝ ʙʣʦʢ-ʩʭʝʤʘʣʘʨ 
ʄʘʪʝʤʘʪʠʢʘʣʳץ ץʘʪʳʥʘʩʪʘʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨʜʽ ʛʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨ ʥʝʤʝʩʝ 

ʙʣʦʢ-ʩʭʝʤʘʣʘʨ ʘʨץʳʣʳ ײʩʳʥʫ ʦץʫʰʳʣʘʨסʘ ʝʩʝʧʪʽײץ שʨʳʣʳʤʳ ʤʝʥ ʰʝʰʽʤʥʽש 

ʣʦʛʠʢʘʩʳʥ ʞʘץʩʳ ʪװʩʽʥʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 



62 

 

ɻʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨ ʤʝʥ ʙʣʦʢ-ʩʭʝʤʘʣʘʨ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽ ײץʨʳʣʳʤʜʘʫסʘ ʞᴅʥʝ ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʘʪʝʤʘʪʠʢʘʥʳ 

ʦץʳʪʫʜʘסʳ ʤʘשʳʟʜʳ ʙʝʡʥʝʣʝʫ ײץʨʘʣʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʢᴇʨʥʝʢʽ ײץʨʘʣʜʘʨʜʳ 

ʪʘʧʩʳʨʤʘʥʳש ᴅʨʪװʨʣʽ ʵʣʝʤʝʥʪʪʝʨʽ ʘʨʘʩʳʥʜʘסʳ ץʘʪʳʥʘʩʪʘʨʜʳ ʪװʩʽʥʜʽʨʫ, ʰʝʰʫ 

 ʰʽʥװ ʽʣʜʝʪʫשʳʤʜʘʨʜʳ ʞʝסײ ʨʜʝʣʽװʨʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʢ שʘʜʘʤʜʘʨʳʥʳץ

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ [2, 23ʙ.] . 

ɾʘʣʧʳ ʛʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨ ʛʝʦʤʝʪʨʠʷסʘ, ʧʨʦʧʦʨʮʠʷʣʘʨסʘ, ʤʘʩʰʪʘʙץʘ 

ʞᴅʥʝ ʢʝשʽʩʪʽʢʪʽʢ ʦʡʣʘʫסʘ ץʘʪʳʩʪʳ סײʳʤʜʘʨʜʳ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ʞᴅʥʝ ʝʩʝʧʪʝʨʜʽ 

ʰʝʰʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ϧʦʣʜʘʥʫ ʤʳʩʘʣʜʘʨʳ: 

 ʰʽʥװ ʩʽʥʜʽʨʫװʘʪʳʥʘʩʪʘʨʜʳ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ: ʇʠʬʘʛʦʨ ʪʝʦʨʝʤʘʩʳʥ ʪפ

 ʙʝʨʣʝʨʜʽ ʥʝʤʝʩʝשʰʽʥ ʰʝװ ʬʦʨʤʫʣʘʩʳʥ ʢᴇʨʩʝʪʫ שʙʝʨ ʘʫʜʘʥʳʥʳשʨʳʰʪʘʨʜʳ, ʰʝײʰʙװ

ʙײʨʳʰʪʘʨ ʤʝʥ ʧʝʨʠʤʝʪʨʣʝʨʜʽ ʟʝʨʪʪʝʫ װʰʽʥ ʢᴇʧʙײʨʳʰʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ. 

ɻʝʦʤʝʪʨʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ: ʢʦʤʧʘʩ ʧʝʥ ʩʳʟסʳʰʪʳ ʧʘʡʜʘʣʘʥʳʧ ײץʨʳʣʳʩ 

ʝʩʝʧʪʝʨʽʥ ʰʝʰʫ װʰʽʥ ʩʳʟʙʘʣʘʨ ʩʘʣʫ, ʜᴅʣʝʣʜʝʫ װʰʽʥ ʝʩʝʧʪʝʨʜʽ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ. 

ʇʨʦʧʦʨʮʠʦʥʘʣʜʳ ʧʘʡʳʤʜʘʫ ʞᴅʥʝ ʤʘʩʰʪʘʙʪʘʫ: ʤʘʩʰʪʘʙʪʳ ʞᴅʥʝ ץײʩʘʩʪʳץʪʳ 

ʟʝʨʪʪʝʫ װʰʽʥ ʬʠʛʫʨʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ, ʤʳʩʘʣʳ, ʬʠʛʫʨʘʥʳש ᴇʣʰʝʤʽʥ ᴇʟʛʝʨʪʫ ʦʥʳש 

ʘʫʜʘʥʳ ʤʝʥ ʢᴇʣʝʤʽʥʝ ץʘʣʘʡ ᴅʩʝʨ ʝʪʝʜʽ ʜʝʛʝʥ ʩʳʥʜʳ ʩʘʫʘʣʜʘʨסʘ ʞʘʫʘʧ ʽʟʜʝʫ.  

ɹʣʦʢ-ʩʭʝʤʘʣʘʨ 

ɹʣʦʢ-ʩʭʝʤʘʣʘʨ-ʙײʣ ʢᴇʨʩʝʪʢʽʣʝʨʤʝʥ ʙʘʡʣʘʥʳʩץʘʥ ʙʣʦʢʪʘʨ ʪװʨʽʥʜʝ 

ʙʝʡʥʝʣʝʥʛʝʥ ץʘʜʘʤʜʘʨ ʥʝʤʝʩʝ ʦʧʝʨʘʮʠʷʣʘʨ ʪʽʟʙʝʛʽ. ʆʣʘʨ ʘʣʛʦʨʠʪʤʜʝʨʜʽ, ʝʩʝʧʪʝʨʜʽ 

ʰʝʰʫ ʧʨʦʮʝʩʪʝʨʽʥ ʞᴅʥʝ ʣʦʛʠʢʘʣʳײץ ץʨʳʣʳʤʜʘʨʜʳ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ װʰʽʥ 

 .ʦʣʜʘʥʳʣʘʜʳץ

ϧʦʣʜʘʥʫ ʤʳʩʘʣʜʘʨʳ: 

- ɽʩʝʧʪʝʨʜʽ ʰʝʰʫ ʘʣʛʦʨʠʪʤʜʝʨʽ: ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʽ ʰʝʰʫ ʘʣʛʦʨʠʪʤʽʥʽש 
 ᴇʨʥʝʢʪʝʨʜʽ ʰʝʰʫʜʝʛʽ ʘʤʘʣʜʘʨ ץʘʜʘʤʜʘʨʳʥ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ, ʤʳʩʘʣʳ, ʘʣʛʝʙʨʘʣʳץ

ʨʝʪʽ ʥʝʤʝʩʝ ʢʚʘʜʨʘʪ ʪʝשʜʝʫʜʽ ʰʝʰʫ ʧʨʦʮʝʩʽ. 

- ʃʦʛʠʢʘʣʳץ ʘʤʘʣʜʘʨ ʞᴅʥʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ: ʰʘʨʪʪʳ ʘʤʘʣʜʘʨʜʳ ʙʝʡʥʝʣʝʫ 

ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʪʘשʜʘʫ װʰʽʥ ʙʣʦʢ-ʩʭʝʤʘʣʘʨʜʳ ץʦʣʜʘʥʫ, ʤʳʩʘʣʳ, 

ʩʘʥʥʳש ʞײʧ ʥʝʤʝʩʝ ʪʘץ ʝʢʝʥʽʥ ʘʥʳץʪʘʫ. 

- ʌʫʥʢʮʠʷʣʘʨ ʤʝʥ ʜʠʩʧʣʝʡʣʝʨʜʽ ʪװʩʽʥʫ: ʙʣʦʢʪʘʨ ʤʝʥ ʢᴇʨʩʝʪʢʽʣʝʨ ʘʨץʳʣʳ 
ᴅʨʪװʨʣʽ ʜʝʨʝʢʪʝʨ ʞʠʳʥʜʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʪᴅʫʝʣʜʽʣʽʢʪʝʨ ʤʝʥ 

 ʩʽʥʫʛʝװʨʣʝʥʝʪʽʥʽʥ ʪװʘʣʘʡ ʪץ ʘץʳʩסʰʳ שʣ ʢʽʨʽʩ ʜʝʨʝʢʪʝʨʽʥʽײʘʪʳʥʘʩʪʘʨʜʳ ʢᴇʨʩʝʪʫ, ʙץ

ʢᴇʤʝʢʪʝʩʝʜʽ [3, 45ʙ.] . 

ʀʥʪʝʨʘʢʪʠʚʪʽ ײץʨʘʣʜʘʨ 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʤʝʥ 

ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʜʠʥʘʤʠʢʘʣʳץ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ 

ᴅʩʽʨʝʩʝ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʰʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ 

ᴇʟʛʝʨʽʩʪʝʨ ʤʝʥ ʪᴅʫʝʣʜʽʣʽʢʪʝʨʜʽ ʢᴇʨʩʝʪʫ װʰʽʥ 

ʧʘʡʜʘʣʳ. ɹײʣ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʬʫʥʢʮʠʷʣʘʨʜʳ, 

ʛʝʦʤʝʪʨʠʷʣʳץ ʪװʨʣʝʥʜʽʨʫʣʝʨʜʽ ʥʝʤʝʩʝ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʤʦʜʝʣʴʜʝʫʜʽ ץʘʤʪʫʳ 

ʤװʤʢʽʥ. 

 ʦʣʜʘʥʫ ʤʳʩʘʣʜʘʨʳפ .2
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ʄᴅʪʽʥʜʽʢ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ 

ʄᴅʪʽʥʜʽʢ ʪʘʧʩʳʨʤʘʣʘʨʜʘסʳ ʜʝʨʝʢʪʝʨ ʤʝʥ ץʘʪʳʥʘʩʪʘʨʜʳ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ 

ʘסʳʥʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʤװʤʢʽʥ, ʤײʥʜʘ ʰʝʰʽʤʥʽש ᴅʨ 

 ʘסʳʣʘʫץʣ ʩʪʫʜʝʥʪʪʝʨʛʝ ʦʡʣʘʫ ʙʘʨʳʩʳʥ ʙʘײʦʡʳʣʘʜʳ. ɹץ ʦʣץ ,ʘʜʘʤʳ ʢᴇʟʙʝʥ ʙᴇʣʽʥʽʧץ

ʞᴅʥʝ ʰʝʰʽʤ ʣʦʛʠʢʘʩʳʥ ʪװʩʽʥʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɸʨʠʬʤʝʪʠʢʘ ʞᴅʥʝ ʛʝʦʤʝʪʨʠʷ ʥʝʛʽʟʜʝʨʽʥ ʦץʳʪʫ 

ʉʘʥʜʘʨ ʤʝʥ ʦʣʘʨʜʳש ʘʤʘʣʜʘʨʳʥ ʢᴇʨʩʝʪʫ װʰʽʥ ʛʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨʜʳ 

 ,ʤʳʩ ʽʩʪʝʡʪʽʥʽʥ, ʤʳʩʘʣʳײʘʣʘʡ ʞץ שʘʤʘʣʜʘʨʜʳ ץʘ ʘʨʠʬʤʝʪʠʢʘʣʳסʦʣʜʘʥʫ ʙʘʣʘʣʘʨץ

 .ʨʜʝ ʢᴇʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽװʦʩʫ ʞᴅʥʝ ʘʟʘʡʪʫ, ʢᴇʙʝʡʪʫ ʞᴅʥʝ ʙᴇʣʫʜʽ ʢᴇʨʥʝʢʽ ʪץ

ʊװʩʪʽ ʢʦʜʪʘʫ 

ʐʘʤʘʣʘʨʜʳש, ʧʨʦʮʝʩʪʝʨʜʽש ʥʝʤʝʩʝ ץʘʪʳʥʘʩʪʘʨʜʳש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽʥ ʢᴇʨʩʝʪʫ 

 .ʽʣʜʝʪʝʜʽשʪʘʡ ʞʝץʘʙʳʣʜʘʫʜʳ ʘʡʪʘʨʣʳץ ʧʘʨʘʪʪʳץʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʘװʨʣʽ ʪװʰʽʥ ᴅʨʪװ

ʄʳʩʘʣʳ, ʦʨʪʘץ ʞᴅʥʝ ʞʝʢʝ ʪʘʙʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥʜʘ ʦʨʪʘץ ʙᴇʣʽʢʪʽ ʢᴇʨʩʝʪʫ װʰʽʥ ʙʽʨ 

ʪװʩʪʽ ʞᴅʥʝ ʙᴇʣʽʢʪʝʨʜʽש ᴅʨץʘʡʩʳʩʳ װʰʽʥ ʙʘʩץʘ ʪװʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ʌʠʟʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨʜʽ ץʦʣʜʘʥʫ 

ʂʝʡʙʽʨ ʪʘʧʩʳʨʤʘʣʘʨ װʰʽʥ ʬʠʟʠʢʘʣʳץ ʤʦʜʝʣʴ ʥʝʤʝʩʝ ʤʘʢʝʪ ʞʘʩʘʫ ʧʘʡʜʘʣʳ 

ʙʦʣʫʳ ʤװʤʢʽʥ. ɹײʣ ᴅʩʽʨʝʩʝ ʛʝʦʤʝʪʨʠʷסʘ ʥʝʤʝʩʝ ʢᴇʣʝʤʛʝ ץʘʪʳʩʪʳ ʤᴅʩʝʣʝʣʝʨʛʝ 

 .ʩʘʨʪʘ ʘʣʘʜʳץʩʽʥʫʜʽ ʞʘװʘʙʳʣʜʘʫ ʪץ ʽʩʪʽʢʪʽʢשʥʜʘ ʪʘʢʪʠʣʴʜʽ ʞᴅʥʝ ʢʝײʘʪʳʩʪʳ, ʤץ

ʂװʨʜʝʣʽ ʤʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ ʢᴇʨʩʝʪʫ 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦץʫʰʳʣʘʨסʘ ʬʫʥʢʮʠʷʣʘʨ, ʩʪʘʪʠʩʪʠʢʘ ʩʠʷץʪʳ 

ʢװʨʜʝʣʽ ʤʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ, ʪʽʧʪʽ ʘʡʥʳʤʘʣʳʣʘʨʜʳ ʜʠʥʘʤʠʢʘʣʳץ ʪװʨʜʝ 

ᴇʟʛʝʨʪʫ ʞᴅʥʝ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʥᴅʪʠʞʝʣʝʨʜʽ ʙʘץʳʣʘʫ ʘʨץʳʣʳ ʠʥʪʝʛʨʘʣʜʳ ʞᴅʥʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʝʩʝʧʪʝʫʜʽ ʞʝʪʽʣʜʽʨʽʣʛʝʥ ʪʘץʳʨʳʧʪʘʨʜʳ ʟʝʨʪʪʝʫʛʝ ʞᴅʥʝ ʪװʩʽʥʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʩʽʥʫʛʝװʽʨʝʢ ʪשʘ ʪʘʧʩʳʨʤʘʥʳ ʪʝʨʝסʫʰʳʣʘʨץʣ ʦײʦʨʳʪʘ ʢʝʣʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ - ʙפ

 ʡʨʝʥʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥװ ʧʝʥ ʰʝʰʫʛʝץʘʨʤʘʰʳʣʳסʘʪʘʨ ʦʥʳ ʰʳץ ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס

 ʧʨʠʥʮʠʧʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʨʘʣ. ʆʩʳ ᴅʜʽʩʪʝʨʜʽײץ ʫʘʪʪʳץ

ʪװʩʽʥʫʜʽ ʝʜᴅʫʽʨ ʞʘץʩʘʨʪʫסʘ ʞᴅʥʝ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʜʘסʜʳʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫʛʝ ʙʦʣʘʜʳ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ: 

1. ʄʘʪʝʤʘʪʠʢʘ (ʞʘʣʧʳ ʞᴅʥʝ ʘʨʥʘʫʣʳ ʢʫʨʩ): ʞʦסʘʨʳ ʪʝʭʥʠʢʘʣʳץ ʦץʫ 

ʦʨʳʥʜʘʨʳ ʩʪʫʜʝʥʪʪʝʨʽʥʝ ʘʨʥ. ʦץʫʣʳץ / ɹ. ɾ. ɸʪʘʙʘʡ, ʂ. ʄ. ʄײʩʪʘʭʠʰʝʚ. - ɸʣʤʘʪʳ : 

ʊʝʭʥʦʕʨʫʜʠʪ, 2019. 1-ʙᴇʣʽʤ. - 301 ʙ. 

2. ɸץʧʘʨʘʪʪʳץ - ץʘʪʳʥʘʩʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʳʧ, ʪʝʭʥʠʢʘʣʳץ 

ʢʦʣʣʝʜʞʜʝ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳץ שʦʣʜʘʥʙʘʣʳ ʙʘסʳʪʳʥ ʘʨʪʪʳʨʫʜʳש ᴅʜʽʩʪʝʤʝʩʽ : 

ʧʝʜ. סʳʣʳʤʜ. ʢʘʥʜ.... ʜʠʩ. ʘʚʪʦʨʝʬ.: 13.00.02: [ץʦʨסʘʣסʘʥ 31.03.09] / ɸ. פ. 

ɹʝʢʙʦʣסʘʥʦʚʘ. - ɸʣʤʘʪʳ : 2009. - 30 ʙ. 

3. ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʤʝʪʦʜʠʢʘʩʳ : ʆʨʪʘ ʤʝʢʪʝʧ : (ɾʘʣʧʳ ʤʝʪʦʜʠʢʘ) : ʇʝʜ. 
ʠʥ-ʪʳש ʬʠʟ.-ʤʘʪ. ʬʘʢ. ʘʨʥ. ʦץʫ ײץʨʘʣʳ / ɸ. ɸ. ɹʠʜʦʩʦʚ. - ɸʣʤʘʪʳ : ʄʝʢʪʝʧ, 1989. - 

221 ʙ. 

4. ɺʚʝʜʝʥʠʝ ʚ ʩʧʝʮʠʘʣʴʥʦʩʪʴ "ʤʘʪʝʤʘʪʠʢʘ" : ʤʦʥʦʛʨʘʬʠʷ / ɹ. ɺ. ɻʥʝʜʝʥʢʦ. - ʄ. 

: ʅʘʫʢʘ, 1991. - 235 ʩ. 

5. ʂʦʥʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ  : ʆʩʥʦʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ / ʈ. ɻʨʵʭʝʤ, ɼ. ʂʥʫʪ, ʆ. 
ʇʘʪʘʰʥʠʢ. - ʄ. : ʄʠʨ, 1998. ï 703 ʩ 

 



64 

 

ʋɼʂ: 537.32 

 

ADVANCEMENTS IN RESISTANCE HEATING TECHNOLOGY FOR 

EFFICIENT ICE REMOVAL IN ELECTRIC TRANSPORTATION  

SYSTEMS: AN OVERVIEW  

 
1ʊoleubekov E.K. 

2nd year master's student of the specialty çElectric Power Engineeringè 

Scientific supervisor: Erdybayeva N.K., doctor of physical and  

mathematical sciences, professor of the East Kazakhstan Technical University 

named after D.Serikbayev 
1D. Serikbayev EKTU, Ust-Kamenogorsk, Kazakhstan 

e-mail: edilinho@mail.ru 

 

ɸnnotation: This article explores two innovative approaches ï Thermal Insulation 

and Ultrasonic Technology ï for combating ice buildup on overhead contact lines in 

electric transportation systems. Thermal insulation minimizes heat loss and maintains 

elevated temperatures along the contact lines to prevent ice formation, while ultrasonic 

technology utilizes high-frequency sound waves to dislodge ice without damaging the 

infrastructure. The article discusses the working principles, implementation strategies, 

advantages, and potential applications of these technologies in enhancing the resilience 

and reliability of electric transportation networks. 

Key words: ice removal, electric transportation systems, thermal insulation, 

ultrasonic technology, overhead contact lines, heat retention, high-frequency sound 

waves, infrastructure resilience, sustainable solutions, energy efficiency. 

Introduction to Thermal Insulation: 

Overview: Thermal insulation is a proactive approach to prevent ice formation on 

overhead contact lines in electric transportation systems. By minimizing heat loss and 

maintaining a stable temperature, thermal insulation helps create an environment where 

ice accumulation is less likely to occur. 

Working Mechanism: 

Insulating Materials: Thermal insulation involves the application of insulating 

materials around the overhead contact lines to reduce heat exchange with the surrounding 

environment. 

Heat Retention: Insulating materials serve to retain the heat generated by the contact 

lines during normal operation. This retained heat prevents the contact lines from reaching 

temperatures low enough for ice to form. 

Implementation and Design: 

Wrapping and Encasing: Thermal insulation can be applied by wrapping or 

encasing the overhead contact lines with insulating materials. The design considers factors 

such as the conductivity of the materials used and the need for flexibility to accommodate 

movement. 

Integration with Existing Infrastructure: Thermal insulation methods often involve 

integrating insulating materials into the existing infrastructure, ensuring compatibility 

with the overall design of the electric transportation system. 

mailto:edilinho@mail.ru
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Types of Insulating Materials: 

Polymeric Foams: Polymeric foams, such as expanded polystyrene (EPS) or 

polyurethane foam, are lightweight and provide effective thermal insulation. 

Fiberglass or Mineral Wool: Fiberglass or mineral wool materials offer insulation 

with the added benefit of fire resistance. These materials are commonly used in 

construction and can be adapted for overhead contact line insulation. 

Activation Mechanism: 

Passive System: Thermal insulation operates passively by retaining heat during 

normal system operation. There is no active mechanism for ice removal; rather, the focus 

is on preventing ice formation. 

Applications: 

Regions with Persistent Cold Conditions: Thermal insulation is particularly 

beneficial in regions with prolonged exposure to freezing temperatures, where ice 

formation on contact lines is a recurring issue. 

High Altitude Installations: In high-altitude installations, where temperatures can 

drop significantly, thermal insulation provides a reliable means of preventing ice 

accumulation. 

Advantages: 

Proactive Ice Prevention: Thermal insulation takes a proactive approach, 

preventing ice formation by maintaining a temperature above the freezing point. 

Low Energy Consumption: Compared to active heating systems, thermal insulation 

has lower energy consumption as it relies on passive heat retention. 

Disadvantages: 

Limited Efficacy in Extreme Conditions: In extremely harsh conditions with rapid 

ice accumulation, thermal insulation alone may not be sufficient. Complementary methods 

might be needed for comprehensive ice management. 

Installation Challenges: Installing thermal insulation can be challenging, especially 

in retrofitting existing systems. Proper design and installation are critical to ensure 

effectiveness. 

Maintenance Considerations: 

Inspection for Wear and Damage: Regular inspections are essential to identify any 

wear or damage to the insulation materials. Damaged insulation can compromise its 

effectiveness. 

Longevity of Materials: The longevity of insulation materials is a critical 

consideration, and replacement or maintenance may be required over time. 

Cost Considerations: The cost of insulating materials can vary based on the type 

and quality of the insulation used. Costs may range from a few dollars to tens of dollars 

per meter, depending on the materials selected. 

Installation Costs: Installation costs include labor, equipment, and potential 

infrastructure modifications. Costs will depend on factors such as the complexity of the 

installation and whether it is a new or retrofit project. 

Ultrasonic Technology: 

Applying ultrasonic waves to break up ice and prevent its formation on the contact 

lines. 

Introduction to Ultrasonic Technology: 
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Overview: Ultrasonic technology represents an innovative and non-contact method 

for ice removal from overhead contact lines in electric transportation systems. By utilizing 

high-frequency sound waves, this technology aims to disrupt and dislodge ice 

accumulations without causing damage to the infrastructure. 

Working Mechanism: 

Ultrasonic Sound Waves: Ultrasonic technology operates by generating high-

frequency sound waves (ultrasonic waves) that are beyond the audible range of human 

hearing. These waves create vibrations that are harnessed for the purpose of dislodging 

ice. 

Resonance and Disruption: When directed towards the overhead contact lines, the 

ultrasonic waves create resonance within the ice structure. This resonance disrupts the 

molecular bonds in the ice, leading to the disintegration or detachment of ice particles. 

Implementation and Design: 

Transducer Placement: Ultrasonic transducers, responsible for generating the 

ultrasonic waves, are strategically placed along the track or in proximity to the overhead 

contact lines. The design considers factors such as wave frequency, coverage area, and 

power distribution. 

Integration with Infrastructure: Ultrasonic systems are designed to integrate 

seamlessly with existing infrastructure, ensuring compatibility with the overall electric 

transportation system. 

Activation Mechanism: 

Sensor-Based Activation: Ultrasonic systems may incorporate sensors to detect ice 

buildup. When ice accumulation is identified, the system activates, directing ultrasonic 

waves to the specific area requiring ice removal. 

Real-Time Monitoring: Sophisticated ultrasonic systems may include real-time 

monitoring capabilities to adapt the frequency or intensity of ultrasonic waves based on 

changing ice conditions. 

Applications: 

High-Speed Rail Systems: Ultrasonic technology is well-suited for high-speed rail 

systems where rapid and efficient ice removal is essential to maintaining operational 

reliability. 

Sensitive Infrastructure: Due to its non-contact nature, ultrasonic technology is 

suitable for use in sensitive infrastructure where direct mechanical contact may be 

undesirable. 

Advantages: 

Non-Destructive: Ultrasonic technology is non-destructive to the contact lines and 

associated infrastructure, minimizing the risk of wear or damage during ice removal. 

Energy Efficiency: Compared to some active heating systems, ultrasonic technology 

can be energy-efficient, as it primarily relies on the generation of sound waves. 

Disadvantages: 

Limited Penetration Depth: The effectiveness of ultrasonic waves may be limited 

by factors such as the thickness and density of ice layers. Extremely thick or dense ice 

may pose challenges. 

Initial Cost: The initial investment for ultrasonic systems can be relatively high, 

requiring careful cost-benefit analysis for implementation. 
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Maintenance Considerations: 

Transducer Health: Regular maintenance involves checking the health and 

functionality of ultrasonic transducers, ensuring they continue to generate the required 

waves effectively. 

Monitoring System Integrity: Implementing monitoring systems is crucial to track 

the overall health and integrity of the ultrasonic system, allowing for proactive 

maintenance and addressing potential issues before they impact performance. 

Cost Considerations: 

Equipment Costs: The cost of ultrasonic systems varies based on factors such as the 

sophistication of the technology, coverage area, and power requirements. Costs can range 

from several thousand to tens of thousands of dollars per unit. 

In conclusion, thermal insulation emerges as a crucial component in the repertoire 

of ice removal strategies for overhead contact lines in electric transportation systems. Its 

role in mitigating heat loss and maintaining elevated temperatures along the contact lines 

is indispensable for effective ice prevention and removal.The discussion has underscored 

the significance of thermal insulation in bolstering the resilience of electric transportation 

networks, particularly in regions prone to cold climates and adverse weather conditions. 

By minimizing heat dissipation and optimizing energy efficiency, thermal insulation plays 

a pivotal role in ensuring the uninterrupted operation of electric vehicles, even amidst the 

chilling embrace of winter. As we traverse into the future of electric transportation 

systems, the importance of continued innovation and research in thermal insulation 

technologies cannot be overstated. By harnessing advancements in materials science, 

engineering, and design, we can further enhance the efficacy and sustainability of thermal 

insulation solutions, fortifying the resilience of electric transportation networks against 

the challenges of a changing climate. 

The exploration of ultrasonic technology has illuminated its potential to 

revolutionize ice removal methodologies, offering a non-intrusive and environmentally 

friendly alternative to traditional mechanical and chemical approaches. By leveraging the 

unique properties of ultrasonic waves, such as their ability to penetrate ice layers and 

induce controlled vibrations, this innovative technology holds the promise of efficient and 

sustainable ice management in electric transportation systems. 
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ɸnnotation: Resistance heating technology plays a crucial role in preventing ice 

accumulation on overhead contact lines in electric transportation systems. This article 

provides a comprehensive overview of recent advancements in resistance heating systems, 

focusing on their design, operation, and effectiveness in ice removal. The discussion 

includes key principles of resistance heating, innovative applications, and emerging trends 

in the field. The article also examines challenges and future directions for improving the 

efficiency and reliability of resistance heating technology in electric transportation. 

Key words: resistance heating, ice removal, electric transportation, overhead 

contact lines, efficiency, innovation 

Heating Systems - Overview of Resistance Heating: 

Description: Resistance heating is a method employed to combat ice buildup on 

overhead contact lines in electric transportation systems. This approach involves 

strategically placing electric resistance wires or elements along the contact lines, utilizing 

materials with high resistivity such as nickel-chromium alloys (Nichrome). 

Working Principle: When an electric current flows through these resistance 

elements, they resist the electrical flow, generating heat in the process. This heat is then 

transferred to the adjacent contact lines, effectively melting any accumulated ice. 

The Joule heating formula calculates the heat generated in a conductor due to 

electrical resistance. It is expressed as: Q=I2ĬRĬt 

Where: 

Q is the heat generated (in joules). 

I is the current flowing through the conductor (in amperes). 

R is the resistance of the conductor (in ohms). 
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t is the time duration (in seconds). 

Installation Process: 

Placement of Resistance Wires: Resistance wires are typically installed parallel to 

the contact lines, ensuring even heat distribution along the entire length. These wires can 

be embedded within an insulating layer or attached directly to the structural elements 

supporting the contact lines. 

Integration with Infrastructure: Resistance heating systems can be integrated into 

the existing infrastructure or incorporated during the construction of new electric 

transportation systems. Careful planning is required to optimize the positioning and 

coverage of resistance wires. 

Materials Used: 

Choice of Resistive Material: The most common material used for resistance wires 

is a nickel-chromium alloy known as Nichrome. This material is preferred for its high 

resistivity and ability to withstand the harsh operating conditions of electric transportation 

systems. 

Conductor Support: Copper or aluminum is often used for the structural support of 

the resistance wires. These materials provide mechanical strength and electrical 

conductivity, ensuring efficient heat transfer. 

Applications: 

Urban Tram Systems: Resistance heating finds extensive use in urban tram systems, 

where short distances between stops necessitate a rapid response to ice accumulation on 

contact lines. 

Suburban and Interurban Railway Networks: Longer railway networks in suburban 

and interurban areas benefit from resistance heating, ensuring continuous service during 

winter weather conditions. 

Advantages: 

Proven Effectiveness: Resistance heating has a well-established track record of 

effectively preventing ice buildup on contact lines, ensuring the uninterrupted flow of 

electricity. 

Relatively Simple Installation: Compared to some other methods, resistance heating 

systems boast simplicity in design and installation, making them accessible for a range of 

applications. 

Disadvantages: 

Energy Consumption: One of the primary drawbacks is the energy consumption 

associated with resistance heating. The continuous flow of electric current requires a 

significant amount of power, potentially impacting overall system efficiency. 

Maintenance Considerations: Over time, resistance elements may undergo wear 

and tear, necessitating regular maintenance checks to ensure optimal performance and 

longevity. 

Mechanical Methods for Ice Removal from Overhead Contact Lines: A Focus on 

Vibrational Systems 

Introduction to Mechanical Methods: 

Overview: Mechanical methods for ice removal involve the use of physical devices 

to break, shake, or scrape off ice from overhead contact lines in electric transportation 
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systems. Among these methods, vibrational systems stand out as a promising approach to 

effectively dislodge ice accumulation. 

Vibrational Systems: 

Description: Vibrational systems utilize mechanical vibrations to create movement 

in the contact lines, disrupting the adherence of ice. These systems are designed to be 

strategically placed along the track to induce controlled vibrations. 

Working Mechanism: The application of vibrations to the contact lines induces 

oscillations, causing ice layers to crack and dislodge. This dynamic motion helps prevent 

the formation of ice and removes existing accumulations. 

The frequency of vibration formula calculates the frequency of oscillation of the 

vibrational system. It is given by: f=1/T Where: 

f is the frequency of vibration (in hertz). 

T is the period of one complete oscillation (in seconds). 

The force of vibration formula calculates the force exerted by the vibrational system 

on the contact lines. It is given by: F=kĬx Where: 

F is the force of vibration (in newtons). 

k is the spring constant of the vibrational system (in newtons per meter). 

x is the displacement of the vibrating element from its equilibrium position (in 

meters). 

Implementation and Design: 

Placement of Vibrational Devices: Vibrational devices are strategically installed 

along the overhead contact lines, considering factors such as system dynamics, material 

properties, and potential ice-prone zones. 

Types of Vibrational Devices: Various devices can generate mechanical vibrations, 

including piezoelectric actuators, oscillating paddles, or electromagnetic vibrators. The 

choice depends on factors like energy efficiency, frequency requirements, and 

infrastructure compatibility. 

Activation Mechanism: 

Sensor-Based Activation: Vibrational systems may incorporate sensors to detect ice 

buildup. When ice accumulation is identified, the system activates, generating vibrations 

to dislodge the ice. 

Scheduled Activation: Some systems may operate on a predefined schedule, 

providing regular vibrational maintenance to prevent ice accumulation, especially during 

periods of low operational activity. 

Applications: High-Speed Rail Systems: Vibrational systems are suitable for high-

speed rail systems where rapid transit demands efficient and timely ice removal. 

Regions with Frequent Temperature Fluctuations: Areas experiencing frequent 

temperature fluctuations benefit from vibrational systems, as they can address varying ice 

formation conditions. 

Advantages: 

Non-Destructive to Infrastructure: Vibrational systems are designed to be non-

destructive to the contact lines and associated infrastructure, ensuring a sustainable and 

long-lasting solution. 
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Energy Efficiency: Compared to some other mechanical methods, vibrational 

systems can be energy-efficient, especially when employing advanced technologies like 

piezoelectric actuators. 

Disadvantages: 

Effectiveness Dependent on Ice Type: The effectiveness of vibrational systems may 

vary depending on the type and density of the ice. Extremely thick or dense ice layers may 

pose challenges. 

Initial Cost: The initial investment for high-tech vibrational systems can be 

relatively high, requiring careful cost-benefit analysis for implementation. 

Maintenance Considerations: 

Wear and Tear: Regular maintenance is necessary to address potential wear and 

tear of vibrational components, ensuring consistent and reliable performance. 

Monitoring System Health: Implementing monitoring systems can help track the 

health and efficiency of vibrational devices, allowing for timely maintenance and repairs. 

Cost Considerations: 

Equipment Costs: The cost of vibrational devices varies based on the technology 

used, ranging from a few thousand to tens of thousands of dollars per unit. The overall 

cost depends on the length of track coverage and the sophistication of the system. 

In conclusion, resistance heating technology emerges as a stalwart solution in the 

formidable challenge of ice removal from overhead contact lines within electric 

transportation systems. With its proven reliability and efficiency, resistance heating stands 

as a beacon of innovation, ensuring the seamless operation of electric vehicles even in the 

harshest of winter conditions. The journey of resistance heating technology is one marked 

by continuous innovation and relentless research endeavors. As we traverse into the future, 

the landscape of electric transportation networks is poised for transformation, driven by 

advancements in resistance heating systems.  

These innovations promise to elevate the state-of-the-art, enhancing the resilience 

and adaptability of electric transportation networks in cold climates. However, this 

journey is not without its challenges. As we navigate the complexities of electric 

transportation infrastructure, the need for sustained research and development efforts 

becomes increasingly apparent. Continued innovation is crucial to address emerging 

challenges, optimize system performance, and unlock new avenues for efficiency and 

sustainability. As we embark on this collective journey towards a future of resilient 

electric transportation systems, the role of resistance heating technology remains 

paramount. It is a testament to human ingenuity and perseverance, offering a beacon of 

hope amidst the icy grip of winter. With each breakthrough and advancement, we edge 

closer to a future where electric transportation systems transcend the limitations of 

climate, ensuring connectivity, efficiency, and sustainability for generations to come. 
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ʉʦסשʳ ʝʢʽ ʦʥʞʳʣʜʳץʪʘסʳ ʚʝʙ-ץʦʩʳʤʰʘʣʘʨסʘ ʘʨʥʘʣסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʩʘץʪʘʫ 

ʞװʡʝʩʽʥʽש ʝש ʪʘʥʳʤʘʣ ʪװʨʽ ï ʙײʣ ʨʝʣʷʮʠʷʣʳץ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳ, ʢʝשʽʩʪʽʢ ʧʝʥ 

ʫʘץʳʪʪʳ װʥʝʤʜʝʫ װʰʽʥ ʨʝʪʪʝʣʛʝʥ ʞʦʣʜʘʨ ʤʝʥ ʙʘסʘʥʜʘʨ ʢʝʩʪʝʣʝʨʽ, ʩʦʥʜʘʡ-ʘץ 

ʩײʨʘʥʳʩʪʘʨʜʳ ʦʨʳʥʜʘʫ װʰʽʥ ʠʥʜʝʢʩʪʝʨ ʤʝʥ ᴇשʜʝʣʤʝʛʝʥ ʝʩʝʧʪʝʫ ץʫʘʪʳ, ᴅʩʽʨʝʩʝ 

ʙʽʨʥʝʰʝ ʙʘʡʣʘʥʳʩʪʳ ʞʘʟʙʘʣʘʨʜʳ ʩײʨʘʣסʘʥ ʙʽʨʣʽʢ ʨʝʪʽʥʜʝ ᴇשʜʝʡ ʘʣʘʪʳʥ çʙʽʨʽʢʪʽʨʫè 

ʩײʨʘʫʣʘʨʳʥ ᴇʣʰʝʫ [1]. ɼʝʨʝʢʪʝʨʜʽ ʩʘץʪʘʫ ʞװʡʝʣʝʨʽʥʽש ʙʘʩץʘ ʪװʨʣʝʨʽʥʝ ʠʝʨʘʨʭʠʷʣʳץ 

ʜʝʨʝʢʪʝʨ ץʦʡʤʘʣʘʨʳ (ʬʘʡʣʜʳץ ʞװʡʝʣʝʨ, XML ʜʝʨʝʢץʦʨʣʘʨʳ) ʞᴅʥʝ ʥʳʩʘʥ 

ʜʝʨʝʢץʦʨʣʘʨʳ ʞʘʪʘʜʳ [2]. ɼʝʨʝʢץʦʨʜʳש ᴅʨ ʪװʨʽʥʽש ʦשʪʘʡʣʳ ʞᴅʥʝ ʪʠʽʤʩʽʟ ʞʘץʪʘʨʳ 

ʙʘʨ ʞᴅʥʝ ץʦʣʜʘʥʙʘ װʰʽʥ ʝש ʞʘץʩʳ ʪװʨʽ ץʦʣʜʘʥʙʘ ʜʝʨʝʢʪʝʨʽʥʽש ʩʠʧʘʪʳʥʘ ʞᴅʥʝ ʦʣʘʨסʘ 

 ʨʽʥ ʙʽʨʽʥʰʽ ʩʝʨʚʝʨʜʝʥװᴅʨ ʪ שʦʣ ʞʝʪʢʽʟʫ ᴅʜʽʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ʄᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥʳץ

ʪʳʩ ʢʝשʝʡʪʫʜʽש ᴇʟʽʥʜʽʢ ᴅʜʽʩʪʝʨʽ ʙʘʨ. Google ʙײʣʪʪʳ ʧʣʘʪʬʦʨʤʘʩʳ App Engine 

 שʨʽʥ, ʩʦʥʳװʙʽʨʥʝʰʝ ʪ שʦʡʤʘʩʳʥʳץ ʘ ʙʦʣʘʪʳʥ ʜʝʨʝʢʪʝʨסʦʣʜʘʥʙʘʩʳʤʝʥ ʧʘʡʜʘʣʘʥʫץ

ʽʰʽʥʜʝ ʨʝʣʷʮʠʷʣʳץ ʜʝʨʝʢץʦʨʜʳ (Google Cloud SQL) ײʩʳʥʜʳ [3]. ʄʘʩʰʪʘʙʪʘʣʘʪʳʥ 

 .ʦʡʤʘʩʳʥ ʧʘʡʜʘʣʘʥʘʜʳ [4]ץ ʣʪʪʳ ʜʝʨʝʢʪʝʨײʢᴇʧʰʽʣʽʛʽ Google ʙ שʦʣʜʘʥʙʘʣʘʨʜʳץ

ɼʝʨʝʢʪʝʨ ץʦʡʤʘʩʳ ʦʙʲʝʢʪʽʣʽʢ ʜʝʨʝʢץʦʨסʘ ᴇʪʝ ʞʘץʳʥ.  

ɹײʣʪʪʳ ʜʝʨʝʢʪʝʨ ץʦʡʤʘʩʳ ʘʨץʳʣʳ ץʦʣʜʘʥʙʘ ᴇʟ ʜʝʨʝʢʪʝʨʽʥ ʙʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ 

ʜʝʨʝʢʪʝʨ ץʦʡʤʘʩʳ ʥʳʩʘʥʜʘʨʳ ʨʝʪʽʥʜʝ ʩʘץʪʘʡʜʳ. ʅʳʩʘʥʥʳש ʙʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ 

 ʙʽʨʽʥʝ שʨʣʝʨʽʥʽװʘʨʘʙʘʡʳʨ ʤᴅʥ ʪץ ʘʡʩʳʩʳʥʜʘ ʙʽʨʥʝʰʝץᴅʨ שʘʩʠʝʪʪʝʨʽ ʙʘʨ, ʦʣʘʨʜʳץ

 ʰʽʥ ʥʳʩʘʥʜʳװ ʩʘʪʪʘʨʳץʨʘʫ ʤʘײʩ שʘʪʳʩʪʳ ʘʪʘʫʳ ʤʝʥ ʤᴅʥʽ ʙʘʨ. ᴄʨʙʽʨ ʥʳʩʘʥʥʳץ

ʞʽʢʪʝʡʪʽʥ ʘʪʘʣסʘʥ ʪװʨʽ ʙʘʨ [5]. 
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Python ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʽʥʜʝʛʽ TKinter ʢʽʪʘʧʭʘʥʘʩʳ ʥʝʛʽʟʽʥʜʝ ʛʨʘʬʠʢʘʣʳץ 

ʠʥʪʝʨʬʝʡʩʪʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʩʢʫʪʝʨʣʝʨʜʽש ʩʘʫʜʘ-ʩʘʪʪʳסʳʥ ʙʘʩץʘʨʫʜʳ çfoliumè ʤʝʥ 

çttkthemesè ʢʽʪʘʧʭʘʥʘʩʳ ʢᴇʤʝʛʽʤʝʥ ײץʨʘʩʪʳʨʫʜʳ ץʘʨʘʩʪʳʨʘʡʳץ. 

ʇʘʡʜʘʣʘʥʫʰʳʣʘʨ ʙʘסʜʘʨʣʘʤʘʥʳ ʧʘʡʜʘʣʘʥʳʧ, ץʦʩʳʤʰʘ ʢʘʨʪʦʯʢʘʣʘʨ ʘʣʳʧ, 

ʞʘשʘ ʩʢʫʪʝʨʣʝʨʜʽ ץʦʩʳʧ, ʩʢʫʪʝʨʣʝʨʜʽ ʞʘʣסʘ ʘʣʳʧ, ʢʘʨʪʘʥʳ ʬʘʡʣסʘ ʩʘץʪʘʡ ʘʣʘʜʳ. 

ʉʢʫʪʝʨʣʝʨ ʤʘʨʢʝʨʣʝʨʣʝʥʽʧ, ʊʘʨʘʟ ץʘʣʘʩʳʥʳש ᴅʨʪװʨʣʽ ʘʫʜʘʥʜʘʨʳʥʜʘסʳ ʢʘʨʪʘʜʘ 

ʪʘʨʘʪʳʣסʘʥ.  

çTkinterè ʢʽʪʘʧʭʘʥʘʩʳ ʤʝʥ çttkthemesè ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘסʳ çbreezeè 

ʪʘץʳʨʳʙʳ ʘʨץʳʣʳ ʽʩʢʝ ʘʩʳʨʳʣסʘʥ ʙײʣ ץʦʣʜʘʥʙʘ ʠʥʪʫʠʪʠʚʪʽ ʛʨʘʬʠʢʘʣʳץ ʠʥʪʝʨʬʝʡʩ 

ʘʨץʳʣʳ ʩʢʫʪʝʨ ʩʘʫʜʘʩʳʥ ʙʘʩץʘʨʘʪʳʥ ʢʣʘʩʳʥ ײץʨʘʤʳʟ. ʂʘʨʪʘʥʳש ʥʝʛʽʟʛʽ ʜʠʩʧʣʝʡʽʥ, 

ʩʢʫʪʝʨʜʽ ʙʘʩץʘʨʫʜʳ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ װʥʝʤʜʝʫ ʬʫʥʢʮʠʦʥʘʣʜʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʢʦʤʘʥʜʘ 1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʜʽ. 

 

 
 

ʉʫʨʝʪ 1 ï çScooterAppè ʢʣʘʩʳʥ ʞʘʟʫ ʢʦʤʘʥʜʘʩʳ. 

 

 
 

ʉʫʨʝʪ 2 ï çɾʘשʘ ʩʢʫʪʝʨ ץʦʩʫè ʙʘʪʳʨʤʘʩʳʥʳש ʢʦʤʘʥʜʘʩʳ. 
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 ʘ ʦʨʥʘʪʳʧ, çTkinterè ʢʽʪʘʧʭʘʥʘʩʳ ʤʝʥ çttkè ʩʪʠʣʴʜʽʢס-ʘʨʽʧ ᴇʣʰʝʤʽʥ 16פ

ʚʠʜʞʝʪʽʥ ʧʘʡʜʘʣʘʥʳʧ çʉʢʫʪʝʨ ʩʘʫʜʘʩʳʥ ʙʘʩץʘʨʫè ץʦʣʜʘʥʙʘʩʳʥʳש ʪʘץʳʨʳʙʳʥ 

ʞʘʩʘʡʤʳʟ. ɻʨʘʬʠʢʘʣʳץ ʠʥʪʝʨʬʝʡʩʪʝʛʽ ʙʘʪʳʨʤʘʣʘʨ ʢʦʤʘʥʜʘʣʘʨʳʥ ʞʘʟʘʤʳʟ. GUI-

ʜʝʛʽ çʂʘʨʪʘʥʳ ʢᴇʨʩʝʪʫè ʙʘʪʳʨʤʘʩʳ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʩʢʫʪʝʨʣʝʨʜʽש ʦʨʥʘʣʘʩץʘʥ 

ʞʝʨʽ ʙʘʨ ץʘʣʘ ʢʘʨʪʘʩʳʥ ʢᴇʨʫʛʝ ʞᴅʥʝ ʙʽʨ ʙʘʪʳʨʤʘʥʳ ʙʘʩʫ ʘʨץʳʣʳ ᴇʟ ʙʘסʳʪʳʥ 

ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢʦʤʘʥʜʘ.  

 çTkinterè ʢʽʪʘʧʭʘʥʘʩʳʥ ʧʘʡʜʘʣʘʥʳʧ GUI-ʜʝ çɾʘשʘ ʩʢʫʪʝʨ ץʦʩʫè ʙʘʪʳʨʤʘʩʳʥ 

ʞʘʩʘʡʤʳʟ. ɹʘʪʳʨʤʘʥʳ ʙʘʩץʘʥ ʢʝʟʜʝ ʰʘץʳʨʳʣʘʪʳʥ çadd_scooterè ʬʫʥʢʮʠʷʩʳʥʳש 

ʢʦʤʘʥʜʘʩʳ 2-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʜʽ. 

GUI-ʜʝʛʽ çʉʢʫʪʝʨʜʽ ʞʦʶè ʙʘʪʳʨʤʘʩʳ ʧʘʡʜʘʣʘʥʫʰʳסʘ ʩʘʫʜʘʥʳ ʙʘʩץʘʨʫ 

ʞװʡʝʩʽʥʝʥ ʩʢʫʪʝʨʜʽ ʞʦʶסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʇʘʡʜʘʣʘʥʫʰʳסʘ ʩʘץʪʘʫ ʦʨʥʳʥ 

ʪʘשʜʘʫסʘ ʞᴅʥʝ ʩʢʫʪʝʨʣʝʨʜʽש ʘסʳʤʜʘסʳ ʪʘʨʘʪʳʣʫʳʤʝʥ ʢʘʨʪʘʥʳ ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ çʂʘʨʪʘʥʳ ʩʘץʪʘʫè ʙʘʪʳʨʤʘʩʳʥʳש ʢʦʤʘʥʜʘʩʳʥ ʞᴅʥʝ GUI ʘʨץʳʣʳ 

 ʦʩʫ ʢʦʤʘʥʜʘʥʳץ ʫè ʙʘʪʳʨʤʘʩʳʥסʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ çʐʳװʘ ʤסʦʣʜʘʥʙʘʥʳ ʞʘʙʫץ

ʞʘʟʘʤʳʟ. Folium ʢʽʪʘʧʭʘʥʘʩʳʥʜʘסʳ çshow_mapè ᴅʜʽʩʽʥʽש ʢᴇʤʝʛʽʤʝʥ ץʦʣʜʘʥʳʧ ʊʘʨʘʟ 

 ʘʥ ʞʝʨʽʥץʦʨʥʘʣʘʩ שʠʥʪʝʨʘʢʪʠʚʪʽ ʢʘʨʪʘʩʳʥ ʞʘʩʘʡʤʳʟ. ʉʢʫʪʝʨʣʝʨʜʽ שʘʣʘʩʳʥʳץ

ʢᴇʨʩʝʪʝʪʽʥ ʤʘʨʢʝʨʣʝʨ ʢʦʤʘʥʜʘʩʳ 3-ʩʫʨʝʪʪʝ ʙʝʨʽʣʜʽ. 

 

 
 

ʉʫʨʝʪ 3 ï ʀʥʪʝʨʘʢʪʠʚʪʽ ʢʘʨʪʘ ʞʘʩʘʫ ʢʦʤʘʥʜʘʩʳ. 

 

ʂʘʨʪʘ HTML ʬʘʡʣʳʥʜʘ ʩʘץʪʘʣʘʜʳ ʞᴅʥʝ ʙʨʘʫʟʝʨʜʝ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʘʰʳʣʘʜʳ, 

ʊʘʨʘʟ ץʘʣʘʩʳ ʙʦʡʳʥʰʘ ʩʢʫʪʝʨʣʝʨʜʽש ʪʘʨʘʣʫʳ ʤʝʥ ץʦʟסʘʣʳʩʳʥʳש ʚʠʟʫʘʣʠʟʘʮʠʷʩʳʥ 

 ʦʩʳʣʜʳèץ ʘ ʩʢʫʪʝʨשʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʢʦʤʘʥʜʘʥʳ ʞʘʟʘʤʳʟ. ʂʦʥʩʦʣʴʛʝ çɾʘץ

ʭʘʙʘʨʳʥ ʙʘʩʳʧ ʰʳסʘʨʫ ʘʨץʳʣʳ ʞװʡʝʛʝ ʞʘשʘ ʩʢʫʪʝʨʜʽ ץʦʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʢʦʤʘʥʜʘʥʳ ץʦʩʫ ץʘʞʝʪ. çScooterAppè ʢʣʘʩʳʥʜʘסʳ ʙײʣ ᴅʜʽʩ ʩʢʫʪʝʨ ʙʘסʳʪʳ ʙʘʨ 

ʢʘʨʪʘʥʳ HTML ʬʘʡʣʳʥʘ ʩʘץʪʘʫסʘ ʞʘʫʘʧ ʙʝʨʝʜʽ. ʐʘץʳʨʳʣסʘʥ ʢʝʟʜʝ ʬʘʡʣʜʳ ʩʘץʪʘʫ 

ʦʨʥʳʥ ʪʘשʜʘʫ װʰʽʥ ʜʠʘʣʦʛʪʳץ ʪʝʨʝʟʝ ʘʰʳʣʘʜʳ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳ ʬʘʡʣʜʳ ʪʘשʜʘʧ, 

ʨʘʩʪʘסʘʥʥʘʥ ʢʝʡʽʥ, ʢʘʨʪʘ ʥʳʩʘʥʳ ʞʘʩʘʣʘʜʳ, ʩʢʫʪʝʨ ʤʘʨʢʝʨʣʝʨʽ ʤʝʥ ʤʘʨʰʨʫʪ 

 ʪʘʣʘʪʳʥ ʢʦʤʘʥʜʘʥʳץʘʥ HTML ʬʘʡʣʳʥʘ ʩʘסʜʘʣשʥ ʪʘײʤʘʟʤ ץʦʩʳʣʘʜʳ ʞᴅʥʝ ʙʘʨʣʳץ

ʞʘʟʘʤʳʟ.  çGenerate_scooter_locationsè ᴅʜʽʩʽ ʊʘʨʘʟ ץʘʣʘʩʳʥʳש ᴅʨʪװʨʣʽ 

ʘʫʜʘʥʜʘʨʳʥʜʘסʳ ʩʢʫʪʝʨʣʝʨʜʽש ʢʦʦʨʜʠʥʘʪʪʘʨʳʥ ʞʘʩʘʡʪʳʥ ʞᴅʥʝ ʢʘʨʪʘʜʘ ʢᴇʨʩʝʪʫ 

 ʘʡʪʘʨʘʪʳʥ ʢʦʤʘʥʜʘʩʳʥ ʞʘʟʘʤʳʟ. ʉʢʫʪʝʨץ ʪʽʟʽʤʽʥ שʰʽʥ ʦʩʳ ʢʦʦʨʜʠʥʘʪʪʘʨʜʳװ
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ʩʘʫʜʘʩʳʥ ʙʘʩץʘʨʫ ץʦʣʜʘʥʙʘʩʳ װʰʽʥ ʊʘʨʘʟ ץʘʣʘʩʳʥʳש ᴅʨʪװʨʣʽ ʘʫʜʘʥʜʘʨʳʥʜʘ 

ʩʢʫʪʝʨʣʝʨʜʽ ʪʘʨʘʪʫ װʰʽʥ ʢʦʦʨʜʠʥʘʪʪʘʨʜʳ ײץʨʫ  ʢʦʤʘʥʜʘʩʳʥ ʞʘʟʫ ʢʝʨʝʢ.  

çScooterAppè ʢʣʘʩʳʥ ײץʨʫ ʞᴅʥʝ ʥʝʛʽʟʛʽ Tkinter ʦץʠסʘʣʘʨ ʮʠʢʣʽʥ ʰʘץʳʨʫ 

ʘʨץʳʣʳ ʩʢʫʪʝʨ ʩʘʫʜʘ ץʦʣʜʘʥʙʘʩʳʥ ʙʘʩʪʘʡʪʳʥ ʢʦʤʘʥʜʘʩʳʥ ʞʘʟʘʤʳʟ. 

 ʘʡʣʳ ʞᴅʥʝסשʰʽʥ ʳװ ʘʨʫץʘ ʩʢʫʪʝʨ ʩʘʫʜʘʩʳʥ ʙʘʩסʦʣʜʘʥʙʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨפ

ʠʥʪʫʠʪʠʚʪʽ ʠʥʪʝʨʬʝʡʩʪʽ ײʩʳʥʘʜʳ. ᴆʟʽʥʽש ʥʝʛʽʟʛʽ ʬʫʥʢʮʠʷʩʳʥ ʜײʨʳʩ ʦʨʳʥʜʘʡʜʳ. 

 ʦʩʫ ʞᴅʥʝץ ʘʥ ʢʝʟʜʝ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʢʘʨʪʘʥʳ ʢᴇʨʩʝʪʫ, ʩʢʫʪʝʨʣʝʨʜʽץʦʣʜʘʥʙʘʥʳ ʘʰפ

ʞʦʶ ʙʘʪʳʨʤʘʣʘʨʳ ʩʠʷץʪʳ ᴅʨʪװʨʣʽ ʬʫʥʢʮʠʦʥʘʣʜʳ ʵʣʝʤʝʥʪʪʝʨʤʝʥ ʦשʘʡ ᴅʨʝʢʝʪʪʝʩʝ 

ʘʣʘʜʳ (4-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 4 ï çʉʢʫʪʝʨ ʩʘʫʜʘʩʳʥ ʙʘʩץʘʨʫè ʙʘסʜʘʨʣʘʤʘʩʳʥ ץʦʩʫ. 

 

 ʘʥ ʩʢʫʪʝʨסʪʘʨʜʘ ʪʘʨʘʪʳʣץʨʣʽ ʘʫʤʘװʤʳʩ ʙʘʨʳʩʳʥʜʘ ᴅʨʪײʦʣʜʘʥʙʘ ʞפ

ʤʘʨʢʝʨʣʝʨʽʤʝʥ ʊʘʨʘʟ ץʘʣʘʩʳʥʳש ʢʘʨʪʘʩʳʥʜʘ ʢᴇʨʩʝʪʝʜʽ. ʇʘʡʜʘʣʘʥʫʰʳʣʘʨ ʩʢʫʪʝʨ 

ʩʘʫʜʘʩʳʥ ʙʘʩץʘʨʫʜʘ ʠʢʝʤʜʽʣʽʢ ʧʝʥ ʳסשʘʡʣʳʣʳץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧ, ʞʘשʘ 

ʩʢʫʪʝʨʣʝʨʜʽ ץʦʩʳʧ, ʦʣʘʨʜʳ ʞʦʷ ʘʣʘʜʳ ʞᴅʥʝ ʢʘʨʪʘʥʳ ʬʘʡʣסʘ ʩʘץʪʘʡ ʘʣʘʜʳ. ɹסײʘʥ 

 ʘʣʘʪʳʥʳʥסʦʟץ ʘʣʘʡץ ʘʣʘʜʘץ שʦʩʘ, ʤʘʨʰʨʫʪʪʳ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ʩʢʫʪʝʨʣʝʨʜʽץ

ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ (5-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 5 ï çʉʢʫʪʝʨ ʩʘʫʜʘʩʳʥ ʙʘʩץʘʨʫè ʙʘסʜʘʨʣʘʤʘʩʳʥ ץʦʣʜʘʥʫ. 
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ʆʩʳʣʘʡʰʘ, çfoliumè ʢʽʪʘʧʭʘʥʘʩʳ ʢᴇʤʝʛʽʤʝʥ ʜʝʨʝʢʪʝʨʜʽ ʩʘץʪʘʫ ʦʙʲʝʢʪʽʣʝʨʽ 

çʩʭʝʤʘʩʳʟè ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ʜʠʟʘʡʥ ʞʦסʘʨʳ ʠʢʝʤʜʽʣʽʢʪʽ ʜʝ, ʢʝʡʙʽʨ ʪʝʭʥʠʢʘʣʳץ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ ʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʜʝץ
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PYTHON-ɼɸ ʉɸʊʋɼɸʅ ʊתʉʂɽʅ ʇɸʁɼɸʅʓ ɽʉɽʇʊɽʋɻɽ 

ɸʈʅɸʃנɸʅ פʆʃɼɸʅɹɸ ᴄɿɯʈʃɽʋ ᴄɼɯʉɯ 

 

ʊʫʨʝʭʘʥʦʚʘ ɻ.ʀ. 

  שʜʘʨʣʘʤʘʣʘʫ ʢʘʬʝʜʨʘʩʳʥʳסʦʣʜʘʥʙʘʣʳ ʠʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ʙʘפ

ʘסʘ ʦץʳʪʫʰʳʩʳ, ʤʘʪʝʤʘʪʠʢʘ ʤʘʛʠʩʪʨʽ 

ʄ.ʍ. ɼʫʣʘʪʠ ʘʪʳʥʜʘסʳ ʊʘʨʘʟ ᴇשʽʨʣʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ, 

ʊʘʨʘʟ פ ,.ץʘʟʘץʩʪʘʥ, e-mail: turekhanova@gmail.com 

 

Python-ʜʘ ʝʩʝʧʪʝʫʜʽ ʞװʨʛʽʟʫ ʢʽʪʘʧʭʘʥʘʩʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʧ װʡʨʝʥʫ ʞᴅʥʝ ᴇʥʽʤʜʽ 

ʩʘʪʫʜʘʥ ʪװʩʢʝʥ ʧʘʡʜʘʥʳ ʝʩʝʧʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʥʳ ᴅʟʽʨʣʝʫʜʝ  Visual Studio 

ʙʘסʜʘʨʣʘʤʘʣʘʫ ʦʨʪʘʩʳʥ ʦʨʥʘʪʳʧ, ttkthemes, tkinter ʢʽʪʘʧʭʘʥʘʣʘʨʳʥ ʠʤʧʦʨʪʪʘʫʜʳ 

ʽʩʢʝ ʘʩʳʨʫ ץʘʞʝʪ [1]. ɹʘסʜʘʨʣʘʤʘ çtkinter GUIè ʢʽʪʘʧʭʘʥʘʩʳ ʘʨץʳʣʳ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ [2]. ʇʘʡʜʘʣʘʥʫʰʳ ᴇʥʽʤʥʽש ᴇʟʽʥʜʽʢ ײץʥʳʥ, ʩʘʪʫ ʙʘסʘʩʳʥ ʞᴅʥʝ ʩʘʥʳʥ 

http://biblioclub.ru/index.php?page
http://biblioclub.ru/index.php?page=book&id
http://biblioclub.ru/index.php?page=book&id
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ʝʥʛʽʟʝʜʽ. çʇʘʡʜʘʥʳ ʝʩʝʧʪʝʫè ʙʘʪʳʨʤʘʩʳʥ ʙʘʩץʘʥʥʘʥ ʢʝʡʽʥ ʙʘסʜʘʨʣʘʤʘ ʝʥʛʽʟʽʣʛʝʥ 

ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʧʘʡʜʘʥʳ ʝʩʝʧʪʝʡʜʽ ʞᴅʥʝ ʥᴅʪʠʞʝʥʽ ʢᴇʨʩʝʪʝʜʽ. ʉʦʥʜʘʡ-ʘץ 

ʝʥʛʽʟʽʣʛʝʥ ʤᴅʥʜʝʨʜʽ ʞᴅʥʝ ʥᴅʪʠʞʝʥʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ çᴆʰʽʨʫè ʙʘʪʳʨʤʘʩʳ ʙʘʨ. 

ɺʠʜʞʝʪʪʝʨʜʽ ʩʪʠʣʴʜʝʫ װʰʽʥ çttkthemesè ʢʽʪʘʧʭʘʥʘʩʳ ʘʨץʳʣʳ ʢᴇʨʥʝʢʽ ʜʠʟʘʡʥ 

ʞʘץʩʘʨʪʳʣʘʜʳ. ɽש ʘʣʜʳʤʝʥ çTtkthemesè ʢʽʪʘʧʭʘʥʘʩʳʥ ʞװʢʪʝʫ ץʘʞʝʪ (1-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 1 ï ʂʽʪʘʧʭʘʥʘʥʳ ʞװʢʪʝʫ ʢʦʤʘʥʜʘʩʳ. 

 

çTtkthemesè ʞᴅʥʝ çTkinterè ʢʽʪʘʧʭʘʥʘʣʘʨʳʥ ʠʤʧʦʨʪʪʘʧ, çCalculate_profitè 

ʬʫʥʢʮʠʷʩʳ ʧʘʡʜʘʣʘʥʫʰʳʥʳײץ שʥ, ʩʘʪʫ ʙʘסʘʩʳ ʞᴅʥʝ ʩʘʪʳʣסʘʥ ʟʘʪʪʘʨʜʳש ʩʘʥʳ 

ʪʫʨʘʣʳ ʝʥʛʽʟʫʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʵʣʝʤʝʥʪʪʽ ʩʘʪʫʜʘʥ ʪװʩʝʪʽʥ ʪʘʙʳʩʪʳ ʝʩʝʧʪʝʫʛʝ ʘʨʥʘʣסʘʥ 

ʢʦʤʘʥʜʘʩʳʥ ʞʘʟʘʤʳʟ. ʌʫʥʢʮʠʷ ʩʘʥʜʳץ ʝʤʝʩ ʤᴅʥʜʝʨʜʽ ʝʥʛʽʟʫ ʩʠʷץʪʳ ʳץʪʠʤʘʣ 

 ʩʢʝʥװʰʽʥ çtry-exceptè ʙʣʦʛʳʥ ʧʘʡʜʘʣʘʥʘʤʳʟ. ᴆʥʽʤʜʽ ʩʘʪʫʜʘʥ ʪװ ʜʝʫשʘʪʝʣʝʨʜʽ ᴇץ

ʞʘʣʧʳ ʰʳסʳʥʜʳ, ʞʘʣʧʳ ʪʘʙʳʩʪʳ ʞᴅʥʝ ʧʘʡʜʘʥʳ ᴇʟʽʥʜʽʢ ײץʥסʘ, ʩʘʪʫסʘ ʘʨʥʘʣסʘʥ 

ʧʘʡʜʘʣʘʥʫʰʳ ʝʥʛʽʟʛʝʥ ʤᴅʥʜʝʨ ʥʝʛʽʟʽʥʜʝ ʝʩʝʧʪʝʡʪʽʥ ʢʦʤʘʥʜʘʥʳ ʞʘʟʘʤʳʟ. ɽʛʝʨ ץʘʪʝ 

ʤᴅʥʜʝʨ ʝʥʛʽʟʽʣʩʝ, ʙʘסʜʘʨʣʘʤʘ ץʘʪʝ ʪʫʨʘʣʳ ʭʘʙʘʨʜʳ ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳסʘ 

ʜײʨʳʩ ʜʝʨʝʢʪʝʨʜʽ ʝʥʛʽʟʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʨʘʣʳ ʝʩʢʝʨʪʫʽ ʪʠʽʩ. çclear_entriesè ʬʫʥʢʮʠʷʩʳ 

çcost_price_varè ʞᴅʥʝ çselling_price_varè ʘʡʥʳʤʘʣʳ ʤᴅʥʜʝʨʽʥ GUI ʽʰʽʥʜʝʛʽ ʩᴅʡʢʝʩ 

ᴇʨʽʩʪʝʨʜʝʛʽ ʢʽʨʽʩ ʜʝʨʝʢʪʝʨʽʥ ʪʘʟʘʣʘʫסʘ ʘʨʥʘʣסʘʥ ʙʦʩ ʤᴅʥʜʝʨʛʝ ʦʨʥʘʪʘʤʳʟ [3]. 

ɾʦʣʜʘʨʳ ʝʥʛʽʟʫ ᴇʨʽʩʪʝʨʽʥʜʝʛʽ ʝʥʛʽʟʽʣʛʝʥ ʤᴅʥʜʝʨʜʽ ʪʘʟʘʣʘʫ ʞᴅʥʝ ʩᴅʡʢʝʩʽʥʰʝ ʥᴅʪʠʞʝ 

ʙʝʣʛʽʩʽʥʜʝʛʽ ʤᴅʪʽʥʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ çsetè ʞᴅʥʝ çconfigè ᴅʜʽʩʪʝʨʽʥ 

ʧʘʡʜʘʣʘʥʘʤʳʟ. Tkinter ʢʽʪʘʧʭʘʥʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ GUI ץʦʣʜʘʥʙʘʩʳʥʳש ʥʝʛʽʟʛʽ 

ʪʝʨʝʟʝʩʽʥ ʞʘʩʘʡʪʳʥ ʢʦʤʘʥʜʘʥʳ ʞʘʟʘʤʳʟ. ʊʝʨʝʟʝʥʽש ʪʘץʳʨʳʙʳʥ çʇʘʡʜʘʥʳש 

ʢʘʣʴʢʫʣʷʪʦʨʳè ʜʝʧ ʦʨʥʘʪʳʧ, ʪʝʨʝʟʝ ᴇʣʰʝʤʽʥ 400x300 ʧʠʢʩʝʣʴ ʜʝʧ ʙʝʣʛʽʣʝʫʛʝ 

ʙʦʣʘʜʳ (2-ʩʫʨʝʪ). 

çRadianceè ʙʣʦʛʳʥʜʘ Tkinter ץʦʣʜʘʥʙʘʩʳʥʳש ʛʨʘʬʠʢʘʣʳץ ʠʥʪʝʨʬʝʡʩʽʥ 

ʩʪʠʣʴʜʝʫ װʰʽʥ çttkthemesè ʢʽʪʘʧʭʘʥʘʩʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʦסʘʥ ʪʘʨʪʳʤʜʳ ʢᴇʨʽʥʽʩ 

ʙʝʨʝʪʽʥ ʢʦʤʘʥʜʘʣʘʨʜʳ ʞʘʟʘʤʳʟ. Tkinter ץʦʣʜʘʥʙʘʩʳʥʜʘסʳ çttkè ʢʽʪʘʧʭʘʥʘʩʳʥ 

ʧʘʡʜʘʣʘʥʳʧ, çʐʳסʳʥè ʙʝʣʛʽʩʽʥ ʞᴅʥʝ ʦʩʳ ʧʘʨʘʤʝʪʨ װʰʽʥ ʝʥʛʽʟʫ ᴇʨʽʩʽʥ ʞʘʩʘʡʤʳʟ. 
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ɹʝʣʛʽ ʤʝʥ ʝʥʛʽʟʫ ᴇʨʽʩʽ ʙʝʣʛʽʣʽ ʙʽʨ ʰʝʛʽʥʽʩʪʝʨʤʝʥ ʠʥʪʝʨʬʝʡʩʪʝ ʦʨʥʘʣʘʩʪʳʨʘʤʳʟ. 

 ʰʽʥװ ʘʩʳʥ ʝʥʛʽʟʫסʩʘʪʳʣʳʤ ʙʘ שʠʥʪʝʨʬʝʡʩʽʥʜʝ ʵʣʝʤʝʥʪʪʽ ץʛʨʘʬʠʢʘʣʳ שʦʣʜʘʥʙʘʥʳפ

çʉʘʪʫ ʙʘסʘʩʳè ʙʝʣʛʽʩʽʥ ʞᴅʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʥʛʽʟʫ ᴇʨʽʩʽʥ ʞʘʩʘʫ װʰʽʥ Tkinter 

ʢʽʪʘʧʭʘʥʘʩʳʥ ʧʘʡʜʘʣʘʥʘʤʳʟ. ɻʨʘʬʠʢʘʣʳץ ʠʥʪʝʨʬʝʡʩʽʥ ʩᴅʥʜʝʫ װʰʽʥ çttkè 

ʢʽʪʘʧʭʘʥʘʩʳʥ ʧʘʡʜʘʣʘʥʳʧ ʵʣʝʤʝʥʪʪʽש ʩʘʥʳʥʘ ʘʨʥʘʣסʘʥ çʉʘʥʳè ʙʝʣʛʽʩʽʥ ʞᴅʥʝ ʝʥʛʽʟʫ 

ᴇʨʽʩʽʥ ץʦʩʘʤʳʟ. פʦʣʜʘʥʙʘʥʳש ʛʨʘʬʠʢʘʣʳץ ʠʥʪʝʨʬʝʡʩʽʥʜʝʛʽ çttkè ʢʽʪʘʧʭʘʥʘʩʳʥʳש 

ʩʪʠʣʴʜʝʥʜʽʨʽʣʛʝʥ ʚʠʜʞʝʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʳʧ çʊʘʙʳʩʪʳ ʝʩʝʧʪʝʫè ʙʘʪʳʨʤʘʩʳʥ 

 .ʦʩʘʤʳʟ (3-ʩʫʨʝʪ)ץ

 

 
 

ʉʫʨʝʪ 2 ï ʊʝʨʝʟʝ ʪʘץʳʨʳʙʳ ʤʝʥ ᴇʣʰʝʤʽʥʽש ʢʦʤʘʥʜʘʩʳ. 

 

 
 

ʉʫʨʝʪ 3 ï çʊʘʙʳʩʪʳ ʝʩʝʧʪʝʫè ʙʘʪʳʨʤʘʩʳʥʳש  ʢʦʤʘʥʜʘʩʳ. 
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çɾʦʶè ʙʘʪʳʨʤʘʩʳʥ ץʦʩʘʤʳʟ, ʦʥʳ ʙʘʩץʘʥ ʢʝʟʜʝ ʝʥʛʽʟʽʣʛʝʥ ʤᴅʥʜʝʨʜʽ ץʘʣʧʳʥʘ 

ʢʝʣʪʽʨʽʧ, ʛʨʘʬʠʢʘʣʳץ ʠʥʪʝʨʬʝʡʩʪʝʛʽ ʧʘʡʜʘʥʳ ʝʩʝʧʪʝʫ ʥᴅʪʠʞʝʩʽ ʢʦʤʘʥʜʘʩʳʥ 

ʞʘʟʘʤʳʟ. ᴆʥʽʤ ʢʽʨʽʩʽʥ ʝʩʝʧʪʝʫ ʥᴅʪʠʞʝʩʽʥ GUI ʠʥʪʝʨʬʝʡʩʽʥʜʝ ʢᴇʨʩʝʪʫ װʰʽʥ çttkè 

ʘʨץʳʣʳ ʙʝʣʛʽ ʚʠʜʞʝʪʽʥ ʞʘʩʘʡʤʳʟ. ʆʣ ʪᴇʨʪʽʥʰʽ ץʘʪʘʨʜʘ ʦʨʥʘʣʘʩʘʜʳ ʞᴅʥʝ ʞʦסʘʨסʳ 

ʞᴅʥʝ ʪᴇʤʝʥʛʽ ʞʘסʳʥʜʘסʳ 10 ʧʠʢʩʝʣʴ ʞʠʝʛʽ ʙʘʨ ʝʢʽ ʙʘסʘʥʜʳ ʘʣʘʜʳ. çapp.mainloopè 

Tkinter ץʦʣʜʘʥʙʘʩʳʥʳש ʥʝʛʽʟʛʽ ʮʠʢʣʽʥ ʽʩʢʝ ץʦʩʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʳʧ ʙʘסʜʘʨʣʘʤʘʥʳש 

  .ʦʩʳʣʫʳʥʘ ʞʘʫʘʧ ʙʝʨʝʜʽ [4]ץ

ʇʘʡʜʘʣʘʥʫʰʳʥʳ ʠʥʪʫʠʪʠʚʪʽ ʛʨʘʬʠʢʘʣʳץ ʠʥʪʝʨʬʝʡʩʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʅʝʛʽʟʛʽ ʪʝʨʝʟʝʜʝ ᴇʟʽʥʜʽʢ ײץʥ, ʩʘʪʫ ʙʘסʘʩʳ ʤʝʥ ʪʘʫʘʨ ʩʘʥʳʥ ʝʥʛʽʟʫ ᴇʨʽʩʪʝʨʽ, ʩʦʥʜʘʡ-ʘץ 

çʇʘʡʜʘʥʳ ʝʩʝʧʪʝʫè ʞᴅʥʝ çɾʦʶè ʙʘʪʳʨʤʘʩʳ ʙʘʨ (4-ʩʫʨʝʪ). 

 ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʧʘʡʜʘʣʘʥʫʰʳפ

 ʘʞʝʪʪʽ ʜʝʨʝʢʪʝʨʜʽ ʝʥʛʽʟʫ ʞᴅʥʝ ʣʝʟʜʝ ʧʘʡʜʘץ

ʝʩʝʙʽʥ ʘʣʫ ʘʨץʳʣʳ ʙʘסʜʘʨʣʘʤʘʤʝʥ ʦשʘʡ 

ᴅʨʝʢʝʪʪʝʩʝ ʘʣʘʜʳ. ɹʘʨʣʳץ ʠʥʪʝʨʬʝʡʩ 

ʵʣʝʤʝʥʪʪʝʨʽ ץʦʣʜʘʥʙʘסʘ ʪʘʨʪʳʤʜʳ ʢᴇʨʽʥʽʩ 

ʙʝʨʝʪʽʥ çttkthemesè ʢᴇʤʝʛʽʤʝʥ 

ʩʪʠʣʴʜʝʥʜʽʨʽʣʛʝʥ. פʘʪʝʣʝʨʜʽ ᴇשʜʝʫ ʞװʡʝʩʽ 

 ʨʳʩײʜ שʘʪʝ ʝʥʛʽʟʫʣʝʨʤʝʥ ʜʝ ʝʩʝʧʪʝʫʣʝʨʜʽץ

ʦʨʳʥʜʘʣʫʳʥʘ ʢʝʧʽʣʜʽʢ ʙʝʨʝʜʽ. 
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https://www.iprbookshop.ru/94940.html
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ANDROID ʇʃɸʊʌʆʈʄɸʉʓʅɼɸ çONLINE ɼתʂɽʅè  

ʄʆɹʀʃʔɼɯ פʆʉʓʄʐɸʉʓʅʓר ʊɸʋɸʈɼʓ ʉʂɸʅɽʈʃɽʋ 

ʌʋʅʂʎʀʗʉʓʅ ɯʉʂɽ פʆʉʋ 

 

ʊʫʩʪʳʢʙʘʝʚʘ ɸ.ʅ. 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʂʘʨʘʫʳʣʙʘʝʚ ʉ.ʂ., PhD 

ʄ.ʍ. ɼʫʣʘʪʠ ʘʪʳʥʜʘסʳ ʊʘʨʘʟ ᴇשʽʨʣʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ, 

ʊʘʨʘʟ, פʘʟʘץʩʪʘʥ, e-mail: a.tustikbayeva@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ: ʄʘץʘʣʘʜʘ Android Studio ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘסʳ çOnline ɼװʢʝʥè 

ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʩʳʥ ײץʨʘʩʪʳʨʫ ʞʦʣʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ɾʦʙʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʤʦʙʠʣʴʜʽ 

 ʘʥ ʟʘʪʪʳ ʩʢʘʥʝʨʣʝʫ, ʩʢʘʥʝʨʣʝʥʛʝʥ ʪʘʫʘʨ ʪʫʨʘʣʳסʜʘʣʳʥשʘ ʢʽʨʫ, ʪʘסʦʩʳʤʰʘץ

ʘץʧʘʨʘʪʪʳ: ʦʣʘʨʜʳש ʙʘסʘʩʳʥ, ʘʪʳʥ, ʢᴇʣʝʤʽʥ ʪʝʣʝʬʦʥ ʵʢʨʘʥʳʥʘ ʰʳסʘʨʫ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʜʳ.  

ʊװʡʽʥ ʩᴇʟʜʝʨ: Android Studio ʙʘסʜʘʨʣʘʤʘʩʳ, ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ ᴅʟʽʨʣʝʫ, 

çOnline ɼװʢʝʥè ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʩʳ. 

 ʘʨʘʡ iOS ʥʝʤʝʩʝ Androidץ ʘʞʝʪʪʽʣʽʛʽʥʝץ ʦʩʳʤʰʘʣʘʨץ ʜʘ ʤʦʙʠʣʴʜʽשʘʟʽʨʛʽ ʪʘפ

ʞʘʩʘʣʳʧ, ʢʝשʽʥʝʥ ʪʘʨʘʪʳʣʫʜʘ [1]. Cotlin ʦʨʪʘʩʳʥʜʘ ʞʝʪʽʣʜʽʨʽʣʛʝʥ ץʦʩʳʤʰʘʣʘʨʜʳ 

ʞʘʩʘʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ [2]. Android Studio 3.0 ʦʨʪʘʩʳʥʜʘ ʪʠʽʤʜʽ ʞʦʙʘ ײץʨʘʩʪʳʨʫ  

Prajyot Mainkar [3], Neil Smyth [4], Bill Phillips, Chris Stewart ʞᴅʥʝ Kristin Marsicano 

[5] ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ᴇʟʛʝ ʘʚʪʦʨʣʘʨʜʳײץ שʨʘʣʜʘʨʳʥʜʘ ʞʘʥ-ʞʘץʪʳ ʙʘʷʥʜʘʣסʘʥ. 

Francesco Azzola [6] 2017 ʞʳʣʳ Google ʀʥʪʝʨʥʝʪ ʟʘʪʪʘʨʳ װʰʽʥ ʞʘʩʘʣסʘʥ Android 

Things ʜʝʧ ʘʪʘʣʘʪʳʥ ʘʣסʘʰץʳ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʩʽʥ ʰʳסʘʨסʘʥʳʥʘ ʪʦץʪʘʣʳʧ [6, 51], 

ʩʝʥʩʦʨʣʘʨ, ʞʘʨʳץʜʠʦʜʪʘʨ, ʩʝʨʚʦ ʞᴅʥʝ ʪ.ʙ. ʧʝʨʠʬʝʨʠʷʣʳײץ ץʨʳʣסʳʣʘʨʤʝʥ ʦʩʳ 

Android Things ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʩʽ ʢᴇʤʝʛʽʤʝʥ IoT ʞʦʙʘʣʘʨʳʥ ײץʨʫסʘ ʙʦʣʘʪʳʥʳʥ 

ʘʡʪʪʳ. 

Android Things-ʪʽש Android-ʪʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ Android Things ץʘʙʘʪʳʥʳש 

 ʡʝʩʽʥʝ Arduino ʩʳʥʳʙʳʤʝʥװʡʝʩʽʥʝ Android Things ʞװʨʳʣʳʤʳ Raspberry Pi 3 ʞײץ

ʦʨʥʘʪʳʣʘʜʳ [6, 51]. 

ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ʥʝʤʝʩʝ ץʳʩץʘʰʘ IoT ï ʪʝʭʥʦʣʦʛʠʷʜʘסʳ ʝש ʧʝʨʩʧʝʢʪʠʚʘʣʳ 

ʪʨʝʥʜʪʝʨʜʽש ʙʽʨʽ. ʂᴇʧʪʝʛʝʥ ʩʘʨʘʧʰʳʣʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, ʀʥʪʝʨʥʝʪ ʟʘʪʪʘʨʳ ץʘʟʽʨ ʝש 

ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷ ʙʦʣʳʧ ʦʪʳʨ. IoT ʙᴇʣʰʝʢ ʩʘʫʜʘ, ᴇʥʝʨʢᴅʩʽʧ, ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ, 

ʪʘʩʳʤʘʣʜʘʫ, ᴇʥʜʽʨʽʩ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ, ʘץʳʣʜʳ ץʘʣʘ ʩʠʷץʪʳ ʢᴇʧʪʝʛʝʥ 

ʩʝʢʪʦʨʣʘʨסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʢʝש ʪʘʨʘʣסʘʥ ʪʝʭʥʦʣʦʛʠʷ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 

ʩʝʢʪʦʨʣʘʨʜʳש ʙʘʨʣʳסʳ IoT ʧʘʡʜʘʣʘʥʫʜʘʥ ʧʘʡʜʘ ʢᴇʨʝʜʽ.  

ʀʥʪʝʨʥʝʪʪʝʛʽ ʟʘʪʪʘʨʜʳש ᴅʨʪװʨʣʽ ʘʩʧʝʢʪʽʣʝʨʽʥ ץʘʨʘʩʪʳʨʘʪʳʥ ʞᴅʥʝ ץʦʣʜʘʥʫʜʳש 

ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʳʥ ץʘʨʘʩʪʳʨʘʪʳʥ ʙʽʨʥʝʰʝ ʘʥʳץʪʘʤʘʣʘʨ ʙʘʨ. פʘʣʘʡ ʙʦʣסʘʥʜʘ ʜʘ, IoT 

ʙʽʨ-ʙʽʨʽʥʝ ץʦʩʳʣסʘʥ ʩʤʘʨʪʬʦʥʜʘʨ, ʧʣʘʥʰʝʪʪʝʨ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʣʝʨ ʞʝʣʽʩʽʥʝʥ 

ᴅʣʜʝץʘʡʜʘ ʢᴇʧ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʫ ʤʘשʳʟʜʳ. פʳʩץʘʰʘ ʘʡʪץʘʥʜʘ, IoT - ʙײʣ ʥʳʩʘʥʜʘʨ 

ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʣʘʨ ʠʥʪʝʨʥʝʪʢʝ ץʦʩʳʣʘʪʳʥ ʵʢʦʞװʡʝ. ɿʘʪʪʘʨ 

ʠʥʪʝʨʥʝʪʽ ʠʥʪʝʨʥʝʪʢʝ ץʦʩʳʣʫʳ ʤװʤʢʽʥ ʞᴅʥʝ ʜʝʨʝʢʪʝʨ ʤʝʥ ʘץʧʘʨʘʪ ʘʣʤʘʩʫʳ ʤװʤʢʽʥ 

ʢʝʟ ʢʝʣʛʝʥ ʥʳʩʘʥʜʳ ץʘʤʪʠʜʳ. ɹײʣ ʥʳʩʘʥʜʘʨ ᴅʨץʘʰʘʥ ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪʪʘ, ʢʝʟ ʢʝʣʛʝʥ 

ʞʝʨʜʝ ץʦʩʳʣʳʧ, ʜʝʨʝʢʪʝʨʤʝʥ ʘʣʤʘʩʘʜʳ. פʦʩʳʣסʘʥ ʦʙʲʝʢʪʽʣʝʨʜʽש ʪײʞʳʨʳʤʜʘʤʘʩʳ 
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ʞʘשʘ ʝʤʝʩ ʞᴅʥʝ ʞʳʣʜʘʨ ʙʦʡʳ ʜʘʤʳʜʳ. ʊʽʟʙʝʢʪʽ ʤʠʥʠʘʪʶʨʠʟʘʮʠʷʣʘʫ ʜʝשʛʝʡʽ ʞᴅʥʝ 

ʘʟ ʪײʪʳʥʳʣʘʪʳʥ CPU ץʫʘʪʳʥʳש ʘʨʪʫʳ ʙʽʨ-ʙʽʨʽʤʝʥ ʩᴇʡʣʝʩʝʪʽʥ ʤʠʣʣʠʦʥʜʘסʘʥ 

çʟʘʪʪʘʨè ʙʘʨ ʙʦʣʘʰʘץʪʳ ʝʣʝʩʪʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʍʘʣʳץʘʨʘʣʳץ ʙʘʡʣʘʥʳʩ ʦʜʘסʳ çɿʘʪʪʘʨʜʳש ʠʥʪʝʨʥʝʪʽè ʘʪʪʳ ʙʘʷʥʜʘʤʘʩʳʥʜʘ: 

çɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ᴅʣʝʤʽʥʝ ʞʘשʘ ᴇʣʰʝʤ ץʦʩʳʣʜʳ: ʢʝʟ 

ʢʝʣʛʝʥ ʫʘץʳʪʪʘ, ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʜʝ ʢʝʟ ʢʝʣʛʝʥ ʘʜʘʤ װʰʽʥ ץʦʩʳʣʫ ʤװʤʢʽʥʜʽʛʽ, ʝʥʜʽ ʙʽʟʜʝ 

ʢʝʟ ʢʝʣʛʝʥ ʥᴅʨʩʝʛʝ ץʦʩʳʣʫ ʤװʤʢʽʥʜʽʛʽ ʙʦʣʘʜʳ...è - ʜʝʛʝʥ ʘʥʳץʪʘʤʘʥʳ ʙʝʨʜʽ. 

ɹʽʟ çOnline ɼװʢʝʥè ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʩʳʥ ײץʨʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ, IoT 

 ʪʘʥץʘʰʳץ ʘ ʞᴅʥʝ ʞʽʙʝʨʫʛʝ ʙʦʣʘʪʳʥ ʞᴅʥʝ ʙʽʟ ʦʥʳסʘʙʳʣʜʘʫץ ʩʪʘʥʳʤʳʥ ï ʜʝʨʝʢʪʝʨʜʽײ

ʙʘʩץʘʨʘ ʘʣʘʪʳʥ ʩʤʘʨʪ ʥʳʩʘʥʜʘʨʜʳש ʞʝʣʽʩʽ ʨʝʪʽʥʜʝ סײʳʥʜʳץ. 

ʊʝʦʨʠʷʣʳץ ʪײʨסʳʜʘ ʦʥʣʘʡʥ ʜװʢʝʥʜʝʛʽ ᴅʨʙʽʨ ʟʘʪ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ʘʣʫ, ʦʥʳ 

ʦʥʣʘʡʥ ʩʘʪʳʧ ʘʣʫʜʳ ʨᴅʩʽʤʜʝʫ ʙʘʨʳʩʳʥʜʘ ʜʝʨʝʢʪʝʨ ץʦʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʤʽʟ. 

ʄʘʪʨʠʮʘʥʳ ʢᴇʙʝʡʪʫ ʘʣʛʦʨʠʪʤʽʥʽש ʙʽʨʽʥʰʽ ᴅʜʽʩʽ, ʢʣʘʩʩʠʢʘʣʳץ O(n3) ʥײʩץʘʩʳ 2009 

ʞʳʣʳ Java-ʜʘ ʩʘʫʜʘ ʩʪʨʘʪʝʛʠʷʥʳ ʢʦʜʪʘʫ ʙʘʨʳʩʳʥʜʘ ʧʘʡʜʘ ʙʦʣʜʳ [7, 26]. ʂᴅʩʽʙʠ 

ʪװʨʜʝ ʩʘץʪʘʣסʘʥ, ʤʳʩʘʣʜʘʨʤʝʥ ʞʘץʩʳ ײץʞʘʪʪʘʣסʘʥ, ʦʙʲʝʢʪʽʛʝ ʙʘסʳʪʪʘʣסʘʥ, ʘʰʳץ 

ʜʝʨʝʢʪʝʨ ײץʨʳʣʳʤʳʥʘ ʠʝ ʞᴅʥʝ ʘʫץʳʤʜʳ ʙʦʣסʘʥ Java ʤʘʪʝʤʘʪʠʢʘʣʳץ ʢʽʪʘʧʭʘʥʘʩʳʥʘ 

 ʢᴇʧ ʙᴇʣʽʛʽ שʳ ʩʪʨʘʪʝʛʠʷ ʢʦʜʳʥʳסʘʥ ʞʦʙʘʜʘסʘʞʝʪʪʽʣʽʢ ʧʘʡʜʘ ʙʦʣʜʳ. ɸʪʘʣץ

R/MATLAB -ʪʘ ʞʘʩʘʣʳʧ, ʘʣ ʩʘʫʜʘ ʪʘʧʩʳʨʳʩʪʘʨʳʥ ʦʨʳʥʜʘʫ ʞװʡʝʩʽ Java-ʜʘ 

ʞʘʩʘʣסʘʥʳ ʙʝʣʛʽʣʽ. ɼʝʛʝʥʤʝʥ, Java-ʥʳ R/MATLAB-ʧʝʥ ʞᴅʥʝ ʢʝʨʽʩʽʥʰʝ 

ʙʘʡʣʘʥʳʩʪʳʨʫʜʘ ʘʪʘʫʣʘʨʜʳ ʙʘʡʣʘʥʳʩʪʳʨʫ ץʠʳʥʜʳץʪʘʨʳ ʙʦʣʜʳ (ʤʳʩʘʣʳ, ʢᴇʧ 

ʘסʳʥʜʳ ץʘʫʽʧʩʽʟʜʽʢ, ʙʽʨʥʝʰʝ ʜʘʥʘʣʘʨ, ʞᴇʥʜʝʫ, R/MATLAB-ʪʳש ᴇʪʝ ʙʘʷʫ ʞᴅʥʝ 

ʪװʩʽʥʽʢʩʽʟ ʞײʤʳʩ ʽʩʪʝʫʽ ʪ.ʙ. ץʠʳʥʜʳץʪʘʨʜʳ ʘʡʪʫסʘ ʙʦʣʘʜʳ) [7, 27]. 

Android Studio ʦʨʪʘʩʳʥʜʘ ʞײʤʳʩ ʢʝʟʝשʜʝʨʽʥʝ ʥʘץʪʳ ʪʦץʪʘʣʳʧ ᴇʪʝʡʽʥ. ʐʪʨʠʭ-

ʢʦʜ ʢʝʩʢʽʥʽʥʽש ʘʩʪʳʥʘ ʞװʡʝʛʝ ʢʽʨʫʛʝ ʘʨʥʘʣסʘʥ BtnLogin ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʙʘʨ çʂʽʨʫè 

ʙʘʪʳʨʤʘʩʳʥ ʦʨʥʘʣʘʩʪʳʨʜʳʤ [3]. ɹʘʪʳʨʤʘʜʘ ʝʥʽ ʤʝʥ ʙʠʽʢʪʽʛʽʥʽש ʧʘʨʘʤʝʪʨʣʝʨʽ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ װʩʪʽשʛʽ ʞʘסʳʥʜʘ ʰʝʛʽʥʽʩ ʙʘʨ. ɹʘʪʳʨʤʘʜʘסʳ ʤᴅʪʽʥ Comfortaa ץʘʨʽʧ 

ᴇʣʰʝʤʽ 20sp, ץʘʣʳש ʩʪʠʣʴʜʝ ʞᴅʥʝ ʘץ ʬʦʥʜʘ ץʘʨʘ ʪװʩʧʝʥ ʢᴇʨʩʝʪʪʽʤ (1-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 1 ï çʂʽʨʫè ʙʘʪʳʨʤʘʩʳʥ ײץʨʘʩʪʳʨʫ. 
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çʊʽʨʢʝʣʫè ʙʘʪʳʨʤʘʩʳʥ ʢᴇʨʩʝʪʝʪʽʥ BtnRegistration ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʙʘʨ Button 

ʵʣʝʤʝʥʪʽʥ çʂʽʨʫè ʙʘʪʳʨʤʘʩʳʥʳש ʘʩʪʳʥʘ ʦʨʥʘʣʘʩʪʳʨʜʳʤ. ɹʘʪʳʨʤʘ ʜʠʟʘʡʥסʘ ʩᴅʡʢʝʩ, 

ʘץ ʬʦʥʜʳ ʧʘʡʜʘʣʘʥʳʧ, ʢᴇʨʩʝʪʽʣʛʝʥ ʰʝʛʽʥʽʩ ʧʝʥ ץʘʨʽʧ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ 

ʞʘʩʘʣסʘʥ. 

Activity_login.xml ʬʘʡʣʳʥʜʘ ʞʝʢʝ ʘʢʢʘʫʥʪץʘ ʢʽʨʫ ʙʝʪʽ UI ײץʨʳʣʳʤʳʥʳש ʙʽʨʽ. 

RelativeLayout [4] ʵʣʝʤʝʥʪʽ ʽʰʽʥʜʝʛʽ ʵʣʝʤʝʥʪʪʝʨʜʽש ʠʢʝʤʜʽ ʦʨʥʘʣʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ װʰʽʥ ʧʘʡʜʘʣʘʥʜʳʤ. ɸʨʪץʳ ʬʦʥ ʪװʩʽʥ ʢᴇʢ ʪװʩʢʝ ʦʨʥʘʪʳʧ, ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ 

ʞᴅʥʝ ʦץʳʣʘʪʳʥ ʜʠʟʘʡʥ ʞʘʩʘʜʳʤ (2-ʩʫʨʝʪ). LinearLayout ײץʨʘʤʳʥʜʘ Comfortaa 

ʰʨʠʬʪʽ, ʘץ ʪװʩʪʽ ʞᴅʥʝ 44sp ᴇʣʰʝʤʽʥ ʧʘʡʜʘʣʘʥʳʧ çʂʽʨʫè ʤᴅʪʽʥʽʥ ʢᴇʨʩʝʪʝʪʽʥ ID 

ʣʦʛʦʪʠʧʽ ʙʘʨ TextView, ʙײʣ ʠʥʪʝʨʬʝʡʩʢʝ ʪʘʣסʘʤʧʘʟ ʞᴅʥʝ ʘʡץʳʥ ʢᴇʨʽʥʽʩ ʙʝʨʝʜʽ. 

 

 
 

ʉʫʨʝʪ 2 ï çʉʢʘʥʝʨʣʝʫè ʵʢʨʘʥʳʥʳש ʜʠʟʘʡʥʳ. 

 

ʄʦʙʠʣʴʜʽʢ ץʦʩʳʤʰʘʥʳ ʠʥʠʮʠʘʣʠʟʘʮʠʷʣʘʥסʘʥ ʢʝʟʜʝ, ʰʪʨʠʭ-ʢʦʜʪʳ ʩʢʘʥʝʨʣʝʫ 

ʬʫʥʢʮʠʷʩʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʽʩʢʝ ץʦʩʳʣʘʜʳ. ɹײʣ ʧʨʦʮʝʩʩ ʩʢʘʥʝʨʣʝʫ ʙʘʪʳʨʤʘʩʳʥ 

ʠʥʠʮʠʘʣʠʟʘʮʠʷʣʘʡʪʳʥ CartActivity ʞװʡʝʩʽʥʜʝ initScanButton() ᴅʜʽʩʽʥ ʰʘץʳʨʫʜʳ 

 ʳʨʳʣʘʜʳ, ʦʣץʳʣʳ scanCode() ᴅʜʽʩʽ ʰʘץʘʤʪʠʜʳ [5]. ʆʩʳ ʙʘʪʳʨʤʘʥʳ ʙʘʩʫ ʘʨץ

CaptureActivity ï ײץʨʳʣסʳ ʢʘʤʝʨʘʩʳʥʘʥ ʢʝʩʢʽʥʜʝʨʜʽ ʪװʩʽʨʫʛʝ ʘʨʥʘʣסʘʥ ᴅʨʝʢʝʪʢʝ 

ᴇʪʫʜʝʥ ʪײʨʘʜʳ. 

scanCode() ᴅʜʽʩʽʥʽש ʽʰʽʥʜʝ ʩʢʘʥʝʨʜʽש ᴅʨʝʢʝʪʽʥ ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʫ װʰʽʥ 

 ʛʝʡʽשʝʩ (çɼʳʙʳʩ ʜʝשʦʩʳʤʰʘ ʧʘʨʘʤʝʪʨʣʝʨ ʙʝʨʽʣʝʜʽ, ʤʳʩʘʣʳ, ʤᴅʪʽʥʜʽʢ ʢʝץ

ʞʳʧʳʣʳץʪʘʡʜʳè), ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʳ ᴇʰʽʨʫ (intent.putExtra (çbeep_enabledè, 

false)) ʞᴅʥʝ ʙʘסʜʘʨʜʳײץ שʣʧʳʥ ʘʰʫ (intent.putExtra("orientation_locked", false)). 

ʉʦʜʘʥ ʢʝʡʽʥ ʩʢʘʥʝʨʣʝʫ barLauncher ʘʨץʳʣʳ ʽʩʢʝ ץʦʩʳʣʘʜʳ, ʙײʣ ʢʘʤʝʨʘʥʳש 

ʰʪʨʠʭ-ʢʦʜʪʳ ʩʢʘʥʝʨʣʝʫ ʪʝʨʝʟʝʩʽʥ ʽʩʢʝ ץʦʩʫʳʥʘ ʞᴅʥʝ ʢᴇʨʩʝʪʫʽʥʝ ᴅʢʝʣʝʜʽ (3-ʩʫʨʝʪ). 

ɹײʣ ʬʫʥʢʮʠʷ ʞײʤʳʩ ʢʝʟʽʥʜʝ ʰʪʨʠʭ-ʢʦʜʪʘʨʜʳ ʞʳʣʜʘʤ ʞᴅʥʝ ʪʠʽʤʜʽ ʩʢʘʥʝʨʣʝʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʦʙʠʣʴʜʽʢ ץʦʩʳʤʰʘʤʝʥ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ װʰʽʥ 

 .ʦʣʘʡʣʳ ʦʨʪʘ ʞʘʩʘʡʜʳץ

ʄʦʙʠʣʴʜʽʢ ץʦʩʳʤʰʘ ʽʩʢʝ ץʦʩʳʣסʘʥʜʘ, CartActivity ʰʪʨʠʭ-ʢʦʜʪʳ ʩʢʘʥʝʨʣʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʙʘʨ ʜʠʘʣʦʛʪʳץ ʪʝʨʝʟʝʥʽ ʢᴇʨʩʝʪʫʛʝ ʞʘʫʘʧʪʳ showScanResultDialog(String 

scannedCode) ᴅʜʽʩʽʥ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ [6]. ɹײʣ ᴅʜʽʩ ʰʪʨʠʭ-ʢʦʜʪʘʥ ʤᴅʪʽʥʜʽ ʰʳסʘʨʳʧ, 

ʦʥʳ ʪʘʙʫʣʷʮʠʷ ʢᴇʤʝʛʽʤʝʥ ʦʥʳש ʘʙʟʘʮʪʘʨסʘ ʙᴇʣʝʜʽ. ɽʛʝʨ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʝ ʢʝʤʽʥʜʝ 
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װ  hʵʣʝʤʝʥʪ ʙʦʣʩʘ, ᴇʥʽʤ ʘʪʘʫʳ, ʙʘסʘʩʳ ʞᴅʥʝ ʩʘʣʤʘסʳ ʰʳסʘʨʳʣʘʜʳ. ʇʽʰʽʤʜʝʣʛʝʥ 

ʤᴅʪʽʥ ʞʘʩʘʣʘʜʳ ʞᴅʥʝ ʦʜʘʥ ʢʝʡʽʥ ʜʠʘʣʦʛʪʳץ ʪʝʨʝʟʝʜʝ ʢᴇʨʩʝʪʽʣʝʜʽ. 

 

 
 

ʉʫʨʝʪ 3 ï ʂʘʤʝʨʘ ʘʨץʳʣʳ ʩʢʘʥʝʨʣʝʫ ʙʝʪʽ. 

 

ʅᴅʪʠʞʝʣʝʨʜʽש ʪװʨʣʽ-ʪװʩʪʽ ʢᴇʨʩʝʪʽʣʽʤʽ װʰʽʥ ʞʘʩʘʣסʘʥ ʤᴅʪʽʥʜʽ ʢᴇʨʩʝʪʫ װʰʽʥ 

TextView ʙʘʨ custom_alert_dialog_layout ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ 

çʉʢʘʥʝʨʣʝʥʛʝʥ ʪʘʫʘʨè ʪʘץʳʨʳʙʳʥ ʦʨʥʘʪʘʪʳʥ, dialogView ʢᴇʤʝʛʽʤʝʥ ʜʠʘʣʦʛʪʳץ 

ʪʝʨʝʟʝʥʽש ʢᴇʨʽʥʽʩʽʥ ʦʨʥʘʪʘʪʳʥ ʞᴅʥʝ çOKè ʙʘʪʳʨʤʘʩʳʥ ץʦʩʘʪʳʥ AlertDialog.Builder 

ʥʳʩʘʥʳ ʞʘʩʘʣʘʜʳ. ʊװʡʤʝʥʽ ʙʘʩץʘʥ ʢʝʟʜʝ ʧʽʰʽʤʜʝʣʛʝʥ ʤᴅʪʽʥʜʽ ץʦʩʳʤʰʘ ʘץʧʘʨʘʪ 

ʨʝʪʽʥʜʝ ᴇʪʢʽʟʽʧ, CartActivity ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ᴇʟʽʥʝ ᴇʪʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ (4-

ʩʫʨʝʪ). ʆʩʳʜʘʥ ʢʝʡʽʥ ʜʠʘʣʦʛʪʳץ ʪʝʨʝʟʝ ʞʘʙʳʣʘʜʳ. 

 

 
 

ʉʫʨʝʪ 4 ï ʉʢʘʥʝʨʣʝʥʛʝʥ ʪʘʫʘʨʜʳ ʜʠʘʣʦʛʪʳץ ʪʝʨʝʟʝʜʝ ʢᴇʨʩʝʪʫ. 

 

CartAdapter ï ʩʝʙʝʪ ʵʣʝʤʝʥʪʽʥʽש ʜʝʨʝʢʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫʰʳ ʠʥʪʝʨʬʝʡʩʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ʘʨʥʘʣסʘʥ ArrayAdapter ʞװʡʝʩʽʥʝʥ ʘʣʳʥסʘʥ ʢʣʘʩʩ. ʂʦʥʩʪʨʫʢʪʦʨ 

ʢʦʥʪʝʢʩʪ ʧʝʥ ʵʣʝʤʝʥʪʪʝʨ ʪʽʟʽʤʽʥ ʠʥʠʮʠʘʣʠʟʘʮʠʷʣʘʡʜʳ. ᴄʨʙʽʨ ʪʽʟʽʤ ʵʣʝʤʝʥʪʽʥʽש 

ʢᴇʨʽʥʽʩʽʥ ʞʘʩʘʫ ʞᴅʥʝ ʙʘʧʪʘʫ װʰʽʥ getView() ᴅʜʽʩʽ ץʘʡʪʘ ʘʥʳץʪʘʣʘʜʳ [6]. 
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 ʪʽʟʽʤ ʧʽʰʽʤʽʥʜʝ שʘʥʜʘ, CartAdapter ʥʳʩʘʥʳ ʜʝʨʝʢʪʝʨʜʽסʦʩʳʣץ ʦʣʜʘʥʙʘ ʽʩʢʝפ

ʢᴇʨʩʝʪʽʣʫʽʥ ʙʘʩץʘʨʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ᴄʨʙʽʨ ʪʽʟʽʤ ʵʣʝʤʝʥʪʽ CartItem 

ʥʳʩʘʥʜʘʨʳʥʳש ʜʝʨʝʢʪʝʨʽʤʝʥ ʪʦʣʪʳʨʳʣסʘʥ cart_item.xml ʦʨʥʘʣʘʩʫʳʤʝʥ ײʩʳʥʳʣʘʜʳ. 

ʂᴇʨʽʥʽʩ ʞʦץ ʙʦʣʩʘ, ʦʣ LayoutInflater ʢᴇʤʝʛʽʤʝʥ ʞʘʩʘʣʘʜʳ. 

ʕʣʝʤʝʥʪʪʽש ʤᴅʪʽʥʜʽʢ ʢᴇʨʽʥʽʩʽ CartItem ʽʰʽʥʝʥ ʜʝʨʝʢʪʝʨʜʽ ʘʣʘʜʳ ʞᴅʥʝ ʤᴅʪʽʥʥʽש 

ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʳʧ ʧʽʰʽʤʜʝʡ ʦʪʳʨʳʧ ʦʨʥʘʪʘʜʳ. ɾʦʶ ʙʘʪʳʨʤʘʩʳ ᴅʨʙʽʨ ʪʽʟʽʤ 

ʵʣʝʤʝʥʪʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʣʘʜʳ ʞᴅʥʝ ʙʘʩץʘʥ ʢʝʟʜʝ ʵʣʝʤʝʥʪ ʪʽʟʽʤʥʝʥ ʞʦʡʳʣʘʜʳ 

ʞᴅʥʝ ʵʢʨʘʥʜʳ ʞʘשʘʨʪʫ װʰʽʥ notifyDataSetChanged() ᴅʜʽʩʽ ʰʘץʳʨʳʣʘʜʳ (5-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 5 ï ʉʢʘʥʝʨʣʝʥʛʝʥ ʪʘʫʘʨʜʳש ʩʝʙʝʪʪʽש ʪʽʟʽʤʽʥʜʝ ʢᴇʨʽʥʽʩʽ. 

 

ʆʩʳʣʘʡʰʘ, CartAdapter ʩʝʙʝʪ ʜʝʨʝʢʪʝʨʽ ʤʝʥ ʦʥʳש ListView ʽʰʽʥʜʝʛʽ ʚʠʟʫʘʣʜʳ 

ʢᴇʨʽʥʽʩʽ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʄʦʙʠʣʴʜʽʢ ץʦʩʳʤʰʘʜʘסʳ 

ʩʝʙʝʪʪʝʛʽ ʵʣʝʤʝʥʪʪʝʨʜʽ ʙʘץʳʣʘʫ ʞᴅʥʝ ʙʘʩץʘʨʫʜʳש ʳסשʘʡʣʳ ʤʝʭʘʥʠʟʤʽʥ ʞʘʩʘʡʜʳ. 
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ɺʝʢʪʦʨʣʳץ ʘʣʛʝʙʨʘʥʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥʝ ʩװʡʝʥʽʧ, ʛʝʦʤʝʪʨʠʷʣʳץ ʩʘʥ 

ʘʣʫʘʥ ʪʝʦʨʠʷʣʘʨʳ ʤʝʥ ʝʩʝʧʪʝʨʽʥʽש ʣʦʛʠʢʘʣʳץ ʘץʠסʘʪʪʳסʳʥʘ ʪʦʣʳץ ʢᴇʟ ʞʝʪʢʽʟʫʛʝ 

ʙʦʣʘʜʳ. ɼʝʤʝʢ, ʚʝʢʪʦʨʣʳץ ʘʣʛʝʙʨʘʥʳ ʛʝʦʤʝʪʨʠʷʥʳש ʪʝʦʨʝʤʘʣʘʨʳʥ ʜᴅʣʝʣʜʝʫʛʝ, 

ʝʩʝʧʪʝʨʽʥ ʰʝʰʫʜʝ ʧᴅʨʤʝʥʜʽ ײץʨʘʣ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ʆʥʳש ʝʨʝʢʰʝ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʳש ʙʽʨʽ ï ʙʘʷʥʜʘʫ ʞװʡʝʩʽʥʽש ʳץʰʘʤʜʳʣʳסʳ. ɹʽʟ ʤײʥʜʘ ʵʣʝʤʝʥʪʘʨ 

ʛʝʦʤʝʪʨʠʷʥʳש ʢʝʡʙʽʨ ʪʝʦʨʝʤʘʣʘʨʳ ʤʝʥ ʙʽʨʥʝʰʝ ʜʝʨʙʝʩ ʝʩʝʧʪʝʨʜʽ ץʘʨʘʩʪʳʨʫʤʝʥ 

ʰʝʢʪʝʣʝʤʽʟ. 

ɻʝʦʤʝʪʨʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʚʝʢʪʦʨʣʳץ ᴅʜʽʩʧʝʥ ʰʝʰʢʝʥʜʝ ʝʩʝʧʪʽש ʛʝʦʤʝʪʨʠʷʣʳץ 

 ,ʜʘʥ ʢʝʡʽʥײʪʽʣʜʝ ʩʠʧʘʪʪʘʣʫʳʥʘ ʢᴇʰʫ ʢʝʨʝʢ. ɹ ץʚʝʢʪʦʨʣʳ שʦʡʳʣʫʳʥʘʥ ʦʥʳץ

ʚʝʢʪʦʨʣʘʨʜʳש ʩᴅʡʢʝʩ ץʘʩʠʝʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʳʧ, ʝʩʝʧʪʽש ʰʝʰʽʤʽʥ ʘʣʫסʘ ʙʦʣʘʪʳʥʜʘʡ 

ʚʝʢʪʦʨʣʳץ ץʘʪʳʥʘʩʪʘʨʜʳ ʪʘʙʫ ʢʝʨʝʢ. ɺʝʢʪʦʨʣʘʨʜʳש ʩʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʩʽʥ 

  ʦʣʜʘʥʫ ʤʳʩʘʣʜʘʨʳ ʬʠʟʠʢʘ ʢʫʨʩʳʥʘʥ ʙʝʣʛʽʣʽ. ʄʳʩʘʣʳ, ʤʝʭʘʥʠʢʘʜʘ ʜʝʥʝʥʽץ

ʞʦʣʳʤʝʥ ץʦʟסʘʫ װʰʽʥ  ʢװʰʽ ʞײʤʩʘʣסʘʥʳ ʙʝʣʛʽʣʽ ʙʦʣʩʘ, ʦʥʜʘ ʘʪץʘʨʳʣʘʪʳʥ  

ʞײʤʳʩʳ  ʬʦʨʤʫʣʘʩʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ɹײʣ ʧʨʘʢʪʠʢʘʜʘ ץʘʣʘʡ ʞװʟʝʛʝ 

ʘʩʘʪʳʥʳʥ ʤʳʩʘʣʜʘʨʤʝʥ ʢᴇʨʩʝʪʝʡʽʢ. 

ˉ1-ʝʩʝʧ. ɽʛʝʨ  ʙʦʣʩʘ, ʦʥʜʘ  ʞᴅʥʝ  ʚʝʢʪʦʨʣʘʨʳ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʦʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʡʽʢ. 

ʐʝʰʫʽ: ʆʣ װʰʽʥ  ʪʝשʜʽʛʽ ʦʨʳʥʜʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʩʝ, 

ʞʝʪʢʽʣʽʢʪʽ. ʐʳʥʳʥʜʘ ʜʘ  

ˉ2-ʝʩʝʧ. ʇʘʨʘʣʣʝʣʦʛʨʘʤʤ ʜʠʘʛʦʥʘʣʴʜʘʨʳ ʢʚʘʜʨʘʪʪʘʨʳʥʳץ שʦʩʳʥʜʳʩʳ ʦʥʳש 

ʙʘʨʣʳץ ץʘʙʳʨסʘʣʘʨʳʥ ʢʚʘʜʨʘʪʪʘʨʳʥʳץ שʦʩʳʥʜʳʩʳʥʘ ʪʝש ʙʦʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʡʽʢ. 

ʐʝʰʫʽ:  ʧʘʨʘʣʣʝʣʦʛʨʘʤʳʥʜʘ  ʜʝʧ ʘʣʘʘʡʳ1) ץ-ʩʫʨʝʪ 

ʙʦʡʳʥʰʘ). ʆʥʜʘ  ʞᴅʥʝ  ʪʝשʜʽʢʪʝʨʽ 

ʦʨʳʥʜʘʣʘʜʳ. ʆʩʳʜʘʥ  

 

 

 

 

 

ʪʝשʜʽʢʪʝʨʽʥ ʘʣʘʤʳʟ. ʆʣʘʨʜʳ ʤװʰʝʣʝʧ ץʦʩʘʪʳʥ ʙʦʣʩʘ, ʦʥʜʘ  
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ʪʝשʜʽʛʽ ʰʳסʘʜʳ. ʄײʥʜʘ  ʪʝשʜʽʢʪʝʨʽʥ ץʦʣʜʘʥʜʳץ.  

 

 

 

 

 

 

 

ʉʫʨʝʪ 1.  ʪʝשʜʽʛʽ ʦʨʳʥʜʘʣʫʳ 
 

ɺʝʢʪʦʨʣʘסʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʘʤʘʣʜʘʨʜʳ ʦץʳʧ ʟʝʨʪʪʝʡʪʽʥ ʤʘʪʝʤʘʪʠʢʘʥʳש 

ʙᴇʣʽʤʽʥ ʚʝʢʪʦʨʣʳץ ʘʣʛʝʙʨʘ ʜʝʧ ʘʪʘʡʜʳ. ʉʦʥʳʤʝʥ, ʦʩʳ ʚʝʢʪʦʨʣʘʨסʘ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʘʤʘʣʜʘʨ ʚʝʢʪʦʨʣʳץ ʘʣʛʝʙʨʘʥʳש ʥʝʛʽʟʽʥ ץʘʣʘʡʜʳ. ɺʝʢʪʦʨʣʳץ ʘʣʛʝʙʨʘ ʘʧʧʘʨʘʪʪʘʨʳ 

ʛʝʦʤʝʪʨʠʷʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝ ᴇʪʝ ץʦʣʘʡʣʳ. ᴄʨʙʽʨ ʝʩʝʧʪʽ 

ʚʝʢʪʦʨʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʰʝʰʫ ʧʨʦʮʝʩʽʥ, ʥʝʛʽʟʽʥʝʥ װʰ ʢʝʟʝשʛʝ ʙᴇʣʽʧ, ץʘʨʘʩʪʳʨʫ 

ʢʝʨʝʢ: 

1-ʢʝʟʝפ .שʦʣʘʡʣʳ ʪװʨʜʝ ʚʝʢʪʦʨʣʘʨʜʳ ʝʥʛʽʟʝ ʦʪʳʨʳʧ, ʝʩʝʧʪʽש ʰʘʨʪʳʥ 

ʚʝʢʪʦʨʣʘʨ ʢᴇʤʝʛʽʤʝʥ ʞʘʟʫ ʢʝʨʝʢ. 

2-ʢʝʟʝש. ɺʝʢʪʦʨʣʳץ ʪװʨʜʝ ʞʘʟʳʣסʘʥ ʝʩʝʧʪʽש ʰʘʨʪʳʥ ʪװʨʣʝʥʜʽʨʝ ʦʪʳʨʳʧ, 

ʙʝʨʽʣʛʝʥ ʝʩʝʧʪʽש ʰʝʰʫʽʥ ʚʝʢʪʦʨʣʳץ ʪװʨʜʝ ʘʣʘʤʳʟ. 

3-ʢʝʟʝש. ɺʝʢʪʦʨʣʳץ ʪװʨʜʝ ʘʣʳʥסʘʥ ʞʘʫʘʧʪʳ ʝʩʝʧʪʽש ʙʘʩʪʘʧץʳ ʙʝʨʽʣʛʝʥ 

ʤʘסʳʥʘʩʳʥʘ (ʛʝʦʤʝʪʨʠʷʣʳץ ʤʘסʳʥʘʩʳʥʘ) ʢʝʣʪʽʨʽʧ ʞʘʟʫ ʢʝʨʝʢ [1]. 

ˉ3-ʝʩʝʧ. ʊʨʘʧʝʮʠʷʥʳש ʦʨʪʘ ʩʳʟʳסʳ ʦʥʳש ʪʘʙʘʥʜʘʨʳʥʘ ʧʘʨʘʣʣʝʣʴ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʞʘʨʳʤ ץʦʩʳʥʜʳʩʳʥʘ ʪʝש ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʫ ʢʝʨʝʢ. 

ɼᴅʣʝʣʜʝʫʽ:  ʪʨʘʧʝʮʠʷʥʳש ʪʘʙʘʥʜʘʨʳ  ʞᴅʥʝ  ʘʣ  ʦʨʪʘ ʩʳʟʳסʳ 

ʙʦʣʩʳʥ (2-ʩʫʨʝʪ ʙʦʡʳʥʰʘ).  

 

 

 

 

 

 

ʉʫʨʝʪ 2. ʊʨʘʧʝʮʠʷʥʳש ʦʨʪʘ ʩʳʟʳסʳ ʦʥʳש ʪʘʙʘʥʜʘʨʳʥʘ ʧʘʨʘʣʣʝʣʴ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʞʘʨʳʤ ץʦʩʳʥʜʳʩʳʥʘ ʪʝש ʙʦʣʫʳ 

 

 ʥװʢʪʝʩʽ  ץʘʙʳʨסʘʩʳʥʳש ʦʨʪʘʩʳ ʜʝʛʝʥʜʽ ʚʝʢʪʦʨʣʳץ ʪװʨʜʝ  

ʪʝשʜʽʛʽʤʝʥ,  ʥװʢʪʝʩʽ ʥʳש ʦʨʪʘʩʳ ʙʦʣʘʪʳʥʳʥ  ʪʝשʜʽʛʽʤʝʥ ʞᴅʥʝ 

 ʙʦʣʘʪʳʥʳʥ   ʪװʨʽʥʜʝ ʞʘʟʘʤʳʟ (1-ʢʝʟʝש ʙʦʡʳʥʰʘ). 

 ʞᴅʥʝ  ʉʦʥʳʤʝʥ ץʘʪʘʨ,  ʞᴅʥʝ 

 ʪʝשʜʽʢʪʝʨʽʥ ʤװʰʝʣʝʧ ץʦʩʫ ʘʨץʳʣʳ 

 ʪʝשʜʽʛʽʥ ʘʣʘʤʳʟ. 
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ʆʩʳʜʘʥ  ʪʝשʜʽʛʽ ʰʳסʘʜʳ (2-ʢʝʟʝש ʙʦʡʳʥʰʘ). 

ɽש ʩʦשʳʥʜʘ (3-ʢʝʟʝשʜʝ),  ʙʦʣסʘʥʜʳץʪʘʥ,  ʞᴅʥʝ  

ʙʦʣʘʪʳʥʳʥ, ʷסʥʠ  ʞᴅʥʝ  ʝʢʝʥʽʥ ʘʥʳץʪʘʡʤʳʟ. ʆʩʳסʘʥ ץʦʩʘ  

ʙʦʣסʘʥʜʳץʪʘʥ,  ʪʝשʜʽʛʽʥʝʥ  ʪʝשʜʽʛʽʥ 

ʘʣʘʤʳʟ. ɼᴅʣʝʣʜʝʫ ʢʝʨʝʛʽ ʜʝ ʦʩʳ [2]. 

ˉ4-ʝʩʝʧ. ʊʨʘʧʝʮʠʷ ʜʠʦʛʘʥʘʣʴʜʘʨʳʥʳש ʦʨʪʘʣʘʨʳʥ ץʦʩʘʪʳʥ ʢʝʩʽʥʜʽ ʦʥʳש 

ʪʘʙʘʥʜʘʨʳʥʘ ʧʘʨʘʣʣʝʣʴ ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʫ ʢʝʨʝʢ. 

ʐʝʰʫʽ:  ʪʨʘʧʝʮʠʷʥʳש ʜʠʦʛʘʥʘʣʴʜʘʨʳʥʳש ʦʨʪʘʣʘʨʳ  ʥװʢʪʝʣʝʨʽ 

ʙʦʣʩʳʥ (3-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ).  

 

 

 

 

 

 

 

ʉʫʨʝʪ 3. ʊʨʘʧʝʮʠʷ ʜʠʦʛʘʥʘʣʴʜʘʨʳʥʳש ʦʨʪʘʣʘʨʳʥ ץʦʩʘʪʳʥ ʢʝʩʽʥʜʽ ʦʥʳש 

ʪʘʙʘʥʜʘʨʳʥʘ ʧʘʨʘʣʣʝʣʴ ʙʦʣʫʳ 

 

 ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʡʽʢ. ʆʣ װʰʽʥ  ʚʝʢʪʦʨʳ  ʚʝʢʪʦʨʳʥʘ 

ʢʦʣʣʠʥʝʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʫ ʞʝʪʢʽʣʽʢʪʽ.  

 ʥװʢʪʝʣʝʨʽ  ʤʝʥ  ʢʝʩʽʥʜʽʣʝʨʥʽש ʦʨʪʘʣʘʨʳ ʙʦʣסʘʥʜʳץʪʘʥ, 

 

ɼʝʤʝʢ,   ʚʝʢʪʦʨʳ 

 ʚʝʢʪʦʨʳʥʘ ʢʦʣʣʠʥʝʘʨ, ʷסʥʠ   

ʉʦʥʜʳץʪʘʥ,  ʷסʥʠ  ʚʝʢʪʦʨʳ  

ʚʝʢʪʦʨʳʥʘ ʢʦʣʣʠʥʝʘʨ.  ʚʝʢʪʦʨʳ  ʚʝʢʪʦʨʳʥʘ ʢʦʣʣʠʥʝʘʨ ʙʦʣסʘʥʜʳץʪʘʥ,  

ʢʝʩʽʥʜʽʩʽ ʪʨʘʧʝʮʠʷʥʳש ʪʘʙʘʥʜʘʨʳʥʘ ʧʘʨʘʣʣʝʣʴ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ, ץʘʡʩʳʙʽʨ  ʤʝʥ 

 ʢʝʩʽʥʜʽʣʝʨʽʥʽש ʧʘʨʘʣʣʝʣʴʜʽʛʽʥ ʢᴇʨʩʝʪʫ װʰʽʥ   ʪʝשʜʽʛʽ ʦʨʳʛʥʜʘʣʘʪʳʥʳʥ 

ʢᴇʨʩʝʪʫ ʞʝʪʢʽʣʽʢʪʽ (ʢʝʟ ʢʝʣʛʝʥ ʩʘʥ). 

ˉ5-ʝʩʝʧ. ʂʝʟ ʢʝʣʛʝʥ  װʰʙײʨʳʰʳʥʳש ʤʝʜʠʘʥʘʣʘʨʳ ʙʽʨ  ʥװʢʪʝʩʽʥʜʝ 

  :ʠʳʣʳʩʘʪʳʥʳʥ ʞᴅʥʝץ

  ʢʪʝʩʽ ᴅʨʙʽʨ ʤʝʜʠʘʥʘʥʳװʨʳʰ ʪᴇʙʝʩʽʥʝʥ ʙʘʩʪʘʧ ʝʩʝʧʪʝʛʝʥʜʝ  ʥײʰʙת  (1

 ;ʘʪʳʥʘʩʳʥʜʘ ʙᴇʣʝʪʽʥʽʥץ

2)  ʂʝʟ ʢʝʣʛʝʥ  ʥװʢʪʝʩʽ װʰʽʥ  ץʘʪʳʥʘʩʳ ʜײʨʳʩ 

ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʫ ʢʝʨʝʢ. 

ʐʝʰʫʽ:  ʥװʢʪʝʩʽ  װʰʙײʨʳʰʳʥʳש  ʤʝʜʠʘʥʘʩʳʥ  ץʘʪʳʥʘʩʳʥʜʘ 

ʙᴇʣʩʽʥ (4-ʩʫʨʝʪ ʙʦʡʳʥʰʘ). ʆʥʜʘ ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ()  
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ʪʝשʜʽʛʽʥ ʘʣʘʤʳʟ, ʤװʥʜʘסʳ ʢʝשʽʩʪʽʢʪʝ ʝʨʽʢʪʽ ʘʣʳʥסʘʥ ʥװʢʪʝ.  

 ʪʘʥ (40) ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘץʦʨʪʘʩʳ, ʩʦʥʜʳ שʘʩʳʥʳסʘʙʳʨץ
 

ɼʝʤʝʢ,  

ʆʩʳ ʥᴅʪʠʞʝʥʽ ʢʝʟ ʢʝʣʛʝʥ ʙʘʩץʘ  װʰʙײʨʳʰ ʤʝʜʠʘʥʘʣʘʨʳ װʰʽʥ ʜʝ ʘʣʫסʘ 

ʙʦʣʘʜʳ. ɹײʣ  ʥװʢʪʝʩʽʥʽװ שʰ ʤʝʜʠʘʥʘסʘ ʜʘ ʦʨʪʘץ ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ. ɽʩʝʧʪʽש ʝʢʽ 

ʪײʞʳʨʳʤʳ ʜʘ ʜᴅʣʝʣʜʝʥʜʽ. 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 4.  ʥװʢʪʝʩʽ  װʰʙײʨʳʰʳʥʳש  ʤʝʜʠʘʥʘʩʳʥ  ץʘʪʳʥʘʩʳʥʜʘ 

ʙᴇʣʫ 

 

ɽʛʝʨ  װʰʙײʨʳʰ ʤʝʜʠʘʥʘʣʘʨʳʥʳץ שʠʳʣʳʩʫ ʥװʢʪʝʩʽ ʞᴅʥʝ 

ʢʝשʽʩʪʽʢʪʝ ʝʨʽʢʪʽ ʘʣʳʥסʘʥ ʥװʢʪʝ ʙʦʣʩʘ, ʦʥʜʘ ʙײʣ ʝʩʝʧʪʽש ʰʝʰʽʤʽʥʝʥ     

 ʬʦʨʤʫʣʘʩʳʥʳש ʦʨʳʥʜʳ ʝʢʝʥʽ ʰʳסʘʜʳ [3]. 

ˉ6-ʝʩʝʧ.  ʧʘʨʘʣʣʝʣʦʛʨʘʤʳʥʳץ  שʘʙʳʨסʘʩʳʥʜʘ ʞᴅʥʝ  

ʜʠʘʛʦʥʘʣʽʥʜʝ ʩᴅʡʢʝʩ  ʥװʢʪʝʣʝʨʽ  ʞᴅʥʝ  ʙʦʣʘʪʳʥʜʘʡ ʝʪʽʧ 

ʘʣʳʥסʘʥ.  ʞᴅʥʝ  ʥװʢʪʝʣʝʨʽ ʙʽʨ ʪװʟʫʜʽש ʙʦʡʳʥʜʘ ʞʘʪʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʫ ʢʝʨʝʢ 

(5-ʩʫʨʝʪ ʙʦʡʳʥʰʘ). 

 

 

 

 

 

 

 

ʉʫʨʝʪ 5.  ʞᴅʥʝ  ʥװʢʪʝʣʝʨʽ ʙʽʨ ʪװʟʫʜʽש ʙʦʡʳʥʜʘ ʞʘʪʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʫ 

 

ʐʝʰʫʽ:  ʞᴅʥʝ  ʥװʢʪʝʣʝʨʽ ʙʽʨ ʪװʟʫʜʽש ʙʦʡʳʥʜʘ ʞʘʪʘʪʳʥʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʫ 

 .ʢʦʣʣʠʥʝʘʨ ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʫ ʞʝʪʢʽʣʽʢʪʽ שʰʽʥ  ʞᴅʥʝ  ʚʝʢʪʦʨʣʘʨʳʥʳװ

ɼʝʢʘʨʪʪʳץ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʞװʡʝʩʽʥ ʝʥʛʽʟʝʤʽʟ:  ʥװʢʪʝʩʽʥ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʙʘʩ 

ʥװʢʪʝʩʽ,  ʤʝʥ  ʚʝʢʪʦʨʣʘʨʳʥ ʙʘʟʠʩʪʽʢ ʚʝʢʪʦʨʣʘʨ ʨʝʪʽʥʜʝ ʘʣʘʤʳʟ. ɹײʣ ʞװʡʝʜʝ 

 ʞᴅʥʝ  ʥװʢʪʝʣʝʨʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ  ʙʦʣʘʜʳ. ɼʝʤʝʢ, 
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 ʞᴅʥʝ  ʚʝʢʪʦʨʣʘʨʳ ʢʦʣʣʠʥʝʘʨ, ᴇʡʪʢʝʥʽ  

ʉʦʥʳʤʝʥ,  ʥװʢʪʝʣʝʨʽ ʙʽʨ ʪװʟʫʜʽש ʙʦʡʳʥʜʘ 

ʞʘʪʘʪʳʥʳʥ ʘʥʳץʪʘʫ װʰʽʥ  ʞᴅʥʝ  ʚʝʢʪʦʨʣʘʨʳʥʳש ʢʦʣʣʠʥʝʘʨ ʝʢʝʥʽʥ 

ʜᴅʣʝʣʜʝʫ ʞʝʪʢʽʣʽʢʪʽ.  ʢʦʣʣʠʥʝʘʨʣʳץ ʰʘʨʪʳʥ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʘʨץʳʣʳ 

ʞʘʟʘʣʳץ:  

 ɹײʣ ʝʢʽ ʪʝשʜʝʫʜʝʥ ʥʳ ʰʳסʘʨʳʧ ʪʘʩʪʘʩʘץ, 

 ʪʝשʜʽʛʽʥ ʘʣʘʤʳʟ. ɹײʣ ʪʝשʜʽʢʪʽ ʙʘʨʳʥʰʘ ץʦʣʘʡʣʳ 

ʪװʨʜʝ ʞʘʟʫסʘ ʙʦʣʘʜʳ: 

 
                                                    

                

 

ɹײʣ ʪʝשʜʽʛʽ װʰ ʥװʢʪʝ  ʥװʢʪʝʣʝʨʽ ʙʽʨ ʪװʟʫʜʽש 

ʙʦʡʳʥʜʘ ʞʘʪʫʳʥʳץ שʘʞʝʪʪʽ ʜʝ ʞʝʪʢʽʣʽʢʪʽ ʰʘʨʪʳʥ ʙʝʨʝʜʽ. ʄʳʩʘʣʳ, ˉ6-ʝʩʝʧʪʝ 

 ʥװʢʪʝʣʝʨʽ ʪʫʨʘʣʳ ʩᴇʟ ʙʦʣʘʜʳ. ʆʣʘʨ ʙʽʨ ʪװʟʫʜʽש ʙʦʡʳʥʜʘ 

ʞʘʪʘʜʳ, ᴇʡʪʢʝʥʽ,  [4]. 
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ʢʝʟʜʝʩʪʽʨʝʤʽʟ. ʆʣʘʨʜʳש ʙʽʨʽ, ᴇʟʜʝʨʽʥʽש ʩʘʥʜʳץ ʤᴅʥʜʝʨʽʤʝʥ ʪʦʣʳץ ʘʥʳץʪʘʣʘʪʳʥ 
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ʄʳʩʘʣʳ, ײʟʳʥʜʳץ, ʘʫʜʘʥ, ʢᴇʣʝʤ, ʤʘʩʩʘ ʞᴅʥʝ ʪ.ʩ.ʩ. ʰʘʤʘʣʘʨ (ʙʝʣʛʽʣʽ ᴇʣʰʝʤ 

ʙʽʨʣʽʢʪʝʨʽʥʜʝ) ᴇʟʜʝʨʽʥʽש ʩʘʥ ʤᴅʥʜʝʨʽʤʝʥ ʪʦʣʳץ ʘʥʳץʪʘʣʘʜʳ. ʄײʥʜʘʡ ʰʘʤʘʣʘʨʜʳ 

ʩʢʘʣʷʨʣʳץ ʰʘʤʘʣʘʨ ʥʝʤʝʩʝ ʞʘʡ סʘʥʘ ʩʢʘʣʷʨ ʜʝʧ ʘʪʘʡʤʳʟ. 

ɽʢʽʥʰʽ ʪʝʢʪʝʛʽ ʰʘʤʘʣʘʨʜʳש ʘʥʳץʪʘʣʫʳ װʰʽʥ, ʦʣʘʨʜʳש ʩʘʥʜʳץ ʤᴅʥʜʝʨʽ 

ʞʝʪʢʽʣʽʢʩʽʟ. ʄײʥʳʤʝʥ ʙʽʨʛʝ ʙʘסʳʪʪʘʨʳ ʢᴇʨʩʝʪʽʣʫʽ ʢʝʨʝʢ. ɹײʣʘʡ ʙʦʣʤʘסʘʥ ʞʘסʜʘʡʜʘ, 

ʥʝ ʝʢʽʥʰʽ ʪʝʢʪʝʛʽ ʰʘʤʘ ʘʥʳץʪʘʣʤʘʡʜʳ, ʥʝʤʝʩʝ ץʘʡʪʘʜʘʥ ʙʽʨʽʥʰʽ ʪʝʢʪʝʛʽ ʰʘʤʘ 

ʰʳסʘʜʳ.ʆʣʘʡ ʙʦʣʩʘ, ʝʢʽʥʰʽ ʪʝʢʪʝʛʽ ʰʘʤʘʣʘʨʜʳש ʘʥʳץʪʘʣʫʳʥʜʘ ʦʣʘʨʜʳש ʙʘסʳʪʪʘʨʳ 

ʰʝʰʫʰʽ ʨʦʣʴ ʘʪץʘʨʘʜʳ. ʌʠʟʠʢʘʜʘ, ʤʝʭʘʥʠʢʘʜʘ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʪʝʭʥʠʢʘʣʳץ 

 ,ʘʫʜʘʥ, ʢᴇʣʝʤ ,ץʟʳʥʜʳײ) ʳʣʳʤʜʘʨʜʘ ᴅʨ ʪʝʢʪʽ ʰʘʤʘʣʘʨ ʟʝʨʪʪʝʣʝʜʽ. ɹʽʨ ʰʘʤʘʣʘʨס

ʤʘʩʩʘ, ʪʳסʳʟʜʳץ, ʪʝʤʧʝʨʘʪʫʨʘ ʞᴅʥʝ ʪ.ʩ.ʩ.) ʪʘשʜʘʧ ʘʣʳʥסʘʥ ᴇʣʰʝʤ ʙʽʨʣʽʛʽʥʜʝ ʪʝʢ 

ʩʘʥʜʳץ ʤᴅʥʽʤʝʥ ʪʦʣʳץ ʩʠʧʧʘʪʘʣʘʜʳ. ɹײʥʜʘʡ ʰʘʤʘʣʘʨ ʩʢʘʣʷʨʣʳץ (ʩʘʥʜʳץ) ʰʘʤʘʣʘʨ 

ʜʝʧ ʘʪʘʣʘʜʳ. ɹʘʩץʘ ʰʘʤʘʣʘʨ (ʢװʰ, ʞʳʣʜʘʤʜʳװ ,ץʜʝʫ ʞᴅʥʝ ʪ.ʩ.ʩ.) ʪʝʢ ʩʘʥʜʳץ ʤᴅʥʽʤʝʥ 

 ץʥʜʘʡ ʰʘʤʘʣʘʨ ʚʝʢʪʦʨʣʳײʪʘʣʘʜʳ. ɹץʳʪʳʤʝʥ ʜʝ ʘʥʳסʽʩʪʽʢʪʝʛʽ ʙʘשʘʥʘ ʝʤʝʩ, ʢʝס

ʰʘʤʘʣʘʨ ʜʝʧ ʘʪʘʣʘʜʳ.  

ʄʳʩʘʣʳ, ץʘʥʜʘʡ ʜʘ ʙʽʨ ʜʝʥʝʛʝ ʙʝʣʛʽʣʽ ʙʽʨ ʢװʰʧʝʥ ᴅʩʝʨ ʝʪʝʪʽʥ ʙʦʣʩʘץ, ʦʥʜʘ 

ʬʠʟʠʢʘ ʢʫʨʩʳʥʜʘ ʙײʣ ʢװʰʪʽ çʙʘסʳʪʪʘʣסʘʥ ʢʝʩʽʥʜʽʤʝʥè ʙʝʡʥʝʣʝʡʜʽ (1-ʩʫʨʝʪʪʝ 

ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ). ʄײʥʜʘ ʢʝʩʽʥʜʽʥʽײ שʟʳʥʜʳסʳ ʢװʰʪʽש ʩʘʥ ʤᴅʥʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʩʝ, ʦʥʜʘ 

ʩʪʨʝʣʢʘ ʢװʰʪʽש ᴅʩʝʨʣʽʢ ʙʘסʳʪʳʥ ʙʽʣʜʽʨʝʜʽ. 

ʆʩʳ ʩʠʷץʪʳ, ʛʝʦʤʝʪʨʠʷʣʳץ ʚʝʢʪʦʨ סײʳʤʳʥ 

ʝʥʛʽʟʫʛʝ ʙʦʣʘʜʳ. ʌʠʟʠʢʘʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʛʝʦʤʝʪʨʠʷʣʳץ ʚʝʢʪʦʨʣʘʨʜʳש ʥʘץʪʳ ʪʘʙʠסʘʪʳ 

 ʙʝʣʛʝʣʝ שʥʠ ʚʝʢʪʦʨʣʘʨʜʳסʘʨʘʩʪʳʨʳʣʤʘʡʜʳ (ʷץ

ʙʽʨ ʢװʰʪʽ, ʞʳʣʜʘʤʜʳץʪʳ, ץʦʟסʘʣʳʩʪʳ ʞᴅʥʝ ʪ.ʩ.ʩ. 

ʬʠʟʠʢʘʣʳץ ʥʝʤʝʩʝ ᴇʟʛʝ ʰʘʤʘʣʘʨʜʳ 

ʙʝʡʥʝʣʝʡʪʽʥʜʽʛʽ ʝʩʢʝʨʽʣʤʝʡʜʽ). ɻʝʦʤʝʪʨʠʷʣʳץ 

ʚʝʢʪʦʨʣʘʨ çʙʘסʳʪʪʘʣסʘʥ ʢʝʩʽʥʜʽè ʨʝʪʽʥʜʝ 

 ʝʢʽ שʘʨʘʩʪʳʨʳʣʘʜʳ. ʄᴅʩʝʣʝʥ, ᴅʨʙʽʨ ʢʝʩʽʥʜʽʥʽץ

ʰ rײ ʙʦʣʘʪʳʥʳʥ ʞʘץʩʳ ʙʽʣʝʤʽʟ. ɽʛʝʨ ʦʩʳ 

 ʢʪʝʩʽ ʥʝʤʝʩʝ ʙʘʩʳװʳ ʥץʙʽʨʽʥ ʙʘʩʪʘʧ שʰʪʘʨʜʳײ

ʜʝʧ, ʘʣ ʝʢʽʥʰʽʩʽʥ ï ײʰʳ ʜʝʧ ʘʣʩʘץ, ʦʥʜʘ ʙײʣ ʢʝʩʽʥʜʽ 

ʙʘסʳʪʪʘʣסʘʥ ʢʝʩʽʥʜʽʛʥ ʘʡʥʘʣʘʜʳ. 2-ʩʫʨʝʪʪʝ ʙʘסʳʪʪʘʣסʘʥ ʢʝʩʽʥʜʽʥʽײ שʰʳ ʩʪʨʝʣʢʘʤʝʥ 

ʙʝʡʥʝʣʝʥʛʝʥ. ᴄʨʠʥʝ, ʢʝʟ ʢʝʣʛʝʥ ʢʝʩʽʥʜʽʜʝʥ (ʙʘʩʳ ʤʝʥ ײʰʳʥ ʪʘשʜʘʧ ʘʣʫʳʤʳʟסʘ 

ʙʘʡʣʘʥʳʩʪʳ) ʝʢʽ ʪװʨʣʽ ʙʘסʳʪʪʘʣסʘʥ ʢʝʩʽʥʜʽ ʘʣʫʳʤʳʟסʘ ʙʦʣʘʜʳ. ɽʥʜʽ ʛʝʦʤʝʪʨʠʷʣʳץ 

ʚʝʢʪʦʨʣʘʨʜʳ ʘʥʳץʪʘʡʳ[1] ץ. 

ɸʥʳץʪʘʤʘ 1. ʂʝʟ ʢʝʣʛʝʥ ʙʘסʳʪʪʘʣסʘʥ ʢʝʩʽʥʜʽ 

ʚʝʢʪʦʨ ʜʝʧ ʘʪʘʡʜʳ.  

 ʢʝʩʽʥʜʽʩʽʥʜʝʛʽ ʙʘʩ ʥװʢʪʝʩʽ, ʘʣ ײʰ r

ʜʝʧ ʝʩʝʧʪʝʛʝʥʜʝʛʽ ʰʳסʘʪʳʥ ʚʝʢʪʦʨʜʳ  ʘʨץʳʣʳ 

ʙʝʣʛʽʣʝʡʜʽ. ʄʳʩʘʣʳ, 2-ʩʫʨʝʪʪʝ  ʞᴅʥʝ  

ʚʝʢʪʦʨʣʘʨʳ ʙʝʡʥʝʣʝʥʛʝʥ. ʉʦʥʳʤʝʥ, ʝʛʝʨ  

ʚʝʢʪʦʨʳ ʙʝʨʽʣʩʝ, ʦʥʜʘ ʦʥʳש ʥװʢʪʝʩʽ ʦʥʳש ʙʘʩʳ, 

ʘʣ ײʰ r ʙʦʣʘʜʳ. ɸʣ  ʚʝʢʪʦʨʳʥʜʘ ʢʝʨʽʩʽʥʰʝ, ʙʘʩʳ, ײʰ r ʙʦʣʘʜʳ. 

ɺʝʢʪʦʨʣʘʨʜʳ ʢᴇʙʽʥʝʩʝ ʩʪʨʝʣʢʘʩʳ ʙʘʨ ʢʽʰʽ ʣʘʪʳʥ ᴅʨʽʧʪʝʨʽʤʝʥ ʜʝ ʙʝʣʛʽʣʝʡʜʽ.
 

 

(3-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ). 

ɸɺ -ɸ -ɺ

ɸɺ

ɸɺ ɺɸ

ɸɺ

-ɸ

-ɺ ɺɸ -ɺ -ɸ

dcba
CCCC

,,,

ʉʫʨʝʪ 1. ʂװʰʪʽ 

çʙʘסʳʪʪʘʣסʘʥ ʢʝʩʽʥʜʽʤʝʥè 

ʙʝʡʥʝʣʝʥʫ ̔

ʉʫʨʝʪ 2. ɹʘסʳʪʪʘʣסʘʥ 

ʢʝʩʽʥʜʽʣʝʨ 
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ʉʫʨʝʪ 3.  ʚʝʢʪʦʨʣʘʨʳ 

 

ɾʘʣʧʳ ʛʝʦʤʝʪʨʠʷʜʘ ʙʘʩʳ ʤʝʥ ײʰʳ ʙʝʪʪʝʩʝʪʽʥ ʚʝʢʪʦʨʜʳ ץʘʨʘʩʪʳʨʘʜʳ. 

ʄײʥʜʘʡ ʚʝʢʪʦʨʜʳ ʥᴇʣʜʽʢ ʚʝʢʪʦʨ ʜʝʧ ʘʪʘʡʜʳ. ʆʩʳ ʘʡʪʳʣסʘʥʥʘʥ ʞʘʟʳץʪʳץʪʘסʳ ʢʝʟ 

ʢʝʣʛʝʥ ʥװʢʪʝʥʽ ʥᴇʣʜʽʢ ʚʝʢʪʦʨ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫʳʤʳʟסʘ ʙʦʣʘʪʳʥʳ ʰʳסʘʜʳ. 

ɺʝʢʪʦʨʣʳץ ʰʘʤʘʥʳ ʛʝʦʤʝʪʨʠʷʣʳץ ʪװʨʜʝ ʙʝʣʛʽʣʽ ײʟʳʥʜʳסʳ ʤʝʥ ʙʝʣʛʽʣʽ ʙʘסʳʪʳ ʙʘʨ 

ʢʝʩʽʥʜʽ ʘʨץʳʣʳ ʢʝʩʢʽʥʜʝʡʜʽ. ʉʦʥʜʘ ʢʝʩʽʥʜʽʥʽײ שʟʳʥʜʳסʳ ʪʘשʜʘʧ ʘʣʳʥסʘʥ ʤʘʩʰʪʘʙ 

ʙʽʨʣʽʛʽʥʜʝ ʚʝʢʪʦʨʣʳץ ʰʘʤʘʥʳש ʩʘʥʜʳץ ʤᴅʥʽʥʝ ʪʝש, ʘʣ ʢʝʩʽʥʜʽʥʽש ʙʘסʳʪʳ ʚʝʢʪʦʨʣʳץ 

ʰʘʤʘʥʳש ʙʘסʳʪʳʤʝʥ ʜᴅʣ ʢʝʣʝʜʽ. ʆʩʳסʘʥ ʦʨʘʡ ʪᴇʤʝʥʜʝ ʚʝʢʪʦʨʣʘʨסʘ ʙʽʨʥʝʰʝ ʝʩʝʧʪʝʨ 

ʢʝʣʪʽʨʝʡʽʥ [2]. 

ˉ1-ʝʩʝʧ.  ʧʘʨʘʣʣʝʣʝʧʠʜʽ ʙʝʨʽʣʛʝʥ (4-ʩʫʨʝʪ ʙʦʡʳʥʰʘ) 

 ʚʝʢʪʦʨʣʘʨʳʥʳץ שʦʩʳʥʜʳʩʳʥ ʪʘʙʫ ʢʝʨʝʢ. 

ʐʝʰʫʽ: ʇʘʨʘʣʣʝʣʝʧʠʜ ץʳʨʣʘʨʳʥʳץ שʘʩʠʝʪʪʝʨʽʥʝʥ 

 ʝʢʝʥʽ ʰʳסʘʜʳ.  

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 4.  ʧʘʨʘʣʣʝʣʝʧʠʜʽʥʽש  ʚʝʢʪʦʨʣʘʨʳʥʳש 

 ʦʩʳʥʜʳʩʳʥ ʪʘʙʫץ

 

ʉʦʥʜʳץʪʘʥ  (5-ʩʫʨʝʪʪʝ 

ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ) ʙʦʣʘʜʳ.  

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 5.  

dcba
CCCC

,,,

1111 DCBABCDA

ɺɺɸɺʉʉʉɺɸɺ 111111 ,,,,

DDBBDCABBCCB 11111111 ,, ===

1111 DCBABCDA ɺɺɸɺʉʉʉɺɸɺ 111111 ,,,,

DDʉʉɺʉɸɺBBABʉCCBɸɺ 11111111 +++=++++

DDʉʉɺʉɸɺBBABʉCCBɸɺ 11111111 +++=++++
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ʂᴇʧʙײʨʳʰ ʝʨʝʞʝʩʽʥ ץʦʣʜʘʥʳʧ,  ʪʝשʜʽʛʽʥ 

ʘʣʘʤʳʟ. 

ˉ2-ʝʩʝʧ.  װʰʙײʨʳʰʪʳ ʧʠʨʘʤʠʜʘʩʳ (6-ʩʫʨʝʪ ʙʦʡʳʥʰʘ) ʙʝʨʽʣʛʝʥ. 

 .ʦʩʳʥʜʳʩʳʥ ʪʘʙʫ ʢʝʨʝʢץ 

ʐʝʰʫʽ: ʚʝʢʪʦʨʣʘʨʜʳ ץʦʩʫʜʳש ʢʦʤʤʫʪʘʪʠʚʪʽʢ ʞᴅʥʝ ʘʩʩʦʮʠʘʪʠʚʪʽʢ ץʘʩʠʝʪʪʝʨʽʥ 

 ,ʦʣʜʘʥʳʧץ

 ʪʝשʜʽʛʽʥ ʘʣʘʤʳʟ. 

ʉʫʨʝʪ 6.  װ ʙhײʨʳʰʪʳ ʧʠʨʘʤʠʜʘʩʳ 

 

 ʘʨʩʳץ-ʘʨʘʤʘץ ʙʦʣʘʪʳʥ ʢʝʟ ʢʝʣʛʝʥ ʝʢʽ ʚʝʢʪʦʨ שʘ ʪʝסʦʩʳʥʜʳ 0-ʜʽʢ ʚʝʢʪʦʨפ

ʚʝʢʪʦʨʣʘʨ ʜʝʧ ʘʪʘʣʘʜʳ. סʘ ץʘʨʘʤʘ-ץʘʨʩʳ ʚʝʢʪʦʨ  ʘʨץʳʣʳ ʙʝʣʛʽʣʝʥʝʜʽ. ɼʝʤʝʢ, 

ʘʥʳץʪʘʤʘ ʙʦʡʳʥʰʘ  ɸʥʳץʪʘʣʤʘסʘʥ, ʝʛʝʨ  ʙʦʣʩʘ, ʦʥʜʘ  

ʝʢʝʥʽ, ʷסʥʠ ץʘʨʘʤʘ-ץʘʨʩʳ ʚʝʢʪʦʨʣʘʨʜʳײ שʟʳʥʜʳץʪʘʨʳ ʙʽʨʜʝʡ ʞᴅʥʝ ʙʘסʳʪʪʘʨʳ 

  .ʘʜʳסʘʨʩʳ ʙʦʣʘʪʳʥʳ ʰʳץ-ʘʨʘʤʘץ

ʄʳʩʘʣʳ,  ʧʘʨʘʣʣʝʦʛʨʘʤʤ ʙʦʣʩʘ, ʦʥʜʘ  ʤʝʥ  ʚʝʢʪʦʨʣʘʨʳ ץʘʨʘʤʘ-

-ʘʨʘʤʘץ ʘʥ (7-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ).  ʤʝʥ  ʚʝʢʪʦʨʣʘʨʳסʳʪʪʘʣסʘʨʩʳ ʙʘץ

 .ʘʥסʳʪʪʘʣסʘʨʩʳ ʙʘץ

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 7.  ʧʘʨʘʣʣʝʦʛʨʘʤʳʥʜʘ  ʤʝʥ  ʚʝʢʪʦʨʣʘʨʳ ץʘʨʘʤʘ-ץʘʨʩʳ 

ʙʘסʳʪʪʘʣסʘʥ 

 

ʂʝʟ ʢʝʣʛʝʥ  ʤʝʥ  ʚʝʢʪʦʨʣʘʨʳ װʰʽʥ  ʚʝʢʪoʨʳ  ʤʝʥ  

ʚʝʢʪʦʨʣʘʨʳʥʳש ʘʡʳʨʳʤʳ ʜʝʧ ʘʪʘʣʘʜʳ ʜʘ  ʘʨץʳʣʳ ʙʝʣʛʽʣʝʥʝʜʽ. ʉʦʥʳʤʝʥ 

ʘʥʳץʪʘʤʘ ʙʦʡʳʥʰʘ  

ADDDDCʉʉɺʉɸɺ =++++ 1111

ABCD

DAɺʉɸʉʉDɸɺ ++++

ACACDAʉDBʉɸɺDAɺʉɸʉʉDɸɺ =++++=++++

ABCD

-ʘ ʘ-

( ) .0=-+ ʘʘ ABʘ= Bɸʘ=-

ABCD ɸɺ CD

ɸD CD

ABCD ɸɺ CD

ʘ b ( )baʩ -+= ʘ b

bʘ-

( ).babʘ -+=-
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ɽʛʝʨ  ʤʝʥ  (8-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ) ʙʦʣʩʘ, ʦʥʜʘ 

  
 

 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 8.  

 

ɼʝʤʝʢ, 

 

                                                                                                   (1) 

 

ʆʩʳ ʘʪʘʣסʘʥ ʩʫʨʝʪʪʝʥ  ʚʝʢʪʦʨʳ  ʞᴅʥʝ  ʢʝʩʽʥʜʽʣʝʨʽʥʝ ʩʘʣʳʥסʘʥ 

 ʧʘʨʘʣʣʝʦʛʨʘʤʳʥʳש ʙʘסʳʪʪʘʣסʘʥ ʜʠʘʛʦʥʘʣʽ ʝʢʝʥʽ ʢᴇʨʽʥʝʜʽ. ɹʘʩץʘ  

ʜʠʦʛʘʥʘʣʽ  ʞᴅʥʝ  ʚʝʢʪʦʨʣʘʨʳʥʳץ שʦʩʳʥʜʳʩʳʥ ʙʝʡʥʝʣʝʡʜʽ. (1) ʬʦʨʤʫʣʘʩʳʥ 

ʦʩʳ ʩʫʨʝʪʢʝ ʞװʛʽʥʙʝʡ-ʘץ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥʳʥ ʙʘʡץʘʫ ץʠʳʥ ʝʤʝʩ: ʦʣ װʰʽʥ, ʙʝʨʽʣʛʝʥ 

ʞᴅʥʝ ʽʟʜʝʛʝʥ ʚʝʢʪʦʨʣʘʨʜʳש ʞʘʟʳʣʫʳʥʜʘסʳ ᴅʨʽʧʪʝʨʜʽש ʦʨʥʘʣʘʩʫʳʥ ץײʳʧʪʳ 

  ,ʘʣʘʫ ʞʝʪʢʽʣʽʢʪʽ. ʉʦʣʘʡ, ʤʳʩʘʣʳסʘʜʘץ

 

                                                                                                  (2) 

 

ˉ4-ʝʩʝʧ.  ʙʦʣʘʪʳʥʜʘʡ  ʪᴇʨʪʙײʨʳʰʳ ʙʝʨʽʣʛʝʥ.  - 

ʧʘʨʘʣʣʝʦʛʨʘʤʤ ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʫ ʢʝʨʝʢ. 

ʐʝʰʫʽ: (2) ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ  ɼʝʤʝʢ,  ʩʦʥʜʳץʪʘʥ 

 ʞᴅʥʝ  ɹײʜʘʥ  ʧʘʨʘʣʣʝʦʛʨʘʤʤ ʝʢʝʥʽ ʰʳסʘʜʳ (9-ʩʫʨʝʪ 

ʙʦʡʳʥʰʘ). 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 9.  ʧʘʨʘʣʣʝʦʛʨʘʤʤ 

OAʘ= OBb=

.BAOABOOBOAOBOAbʘ =+=+=-=-

.BAOABOOBOAOBOAbʘ =+=+=-=-

BAOBOA =-

ɺɸ ʆɸ ʆɺ

ʆAʉB ʆʉ

ʆɸ ʆɺ

NQPNPQ =-

ABACɸD -= ABCD ABCD

.BCABAC =- ,ADBʉ=

ADɺʉ= ( )( ).|| ADBC ABCD

ABCD
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0-ʜʽʢ ʝʤʝʩ  ʚʝʢʪʦʨʳʥʳש  ʩʘʥʳʥʘ ʢᴇʙʝʡʪʽʥʜʽʩʽ ʜʝʧ ײʟʳʥʜʳסʳ  סʘ 

ʪʝש, ʙʘסʳʪʳ  ʙʦʣסʘʥʜʘ  ʚʝʢʪʦʨ ʙʘסʳʪʳʤʝʥ ʙʝʪʪʝʩʝʪʽʥ, ʘʣ  ʙʦʣסʘʥʜʘ  

ʚʝʢʪʦʨʳ ʙʘסʳʪʳʥʘ ץʘʨʘʤʘ-ץʘʨʩʳ ʙʦʣʘʪʳʥ ʚʝʢʪʦʨ ʘʪʘʣʘʜʳ. 0-ʜʽʢ ʚʝʢʪʦʨʜʳש ʢʝʟ 

ʢʝʣʛʝʥ  ʩʘʥʳʥʘ ʢᴇʙʝʡʪʽʥʜʽʩʽ ʞᴅʥʝ ʢʝʟ ʢʝʣʛʝʥ ʚʝʢʪʦʨʜʳ0 ש ʩʘʥʳʥʘ ʢᴇʙʝʡʪʽʥʜʽʩʽ ʜʝʧ 

0-ʜʽʢ ʚʝʢʪʦʨ ʘʪʘʣʘʜʳ.  ʚʝʢʪʦʨʳʥʳש  ʩʘʥʳʥʘ ʢᴇʙʝʡʪʽʥʜʽʩʽ  ʜʝʧ ʙʝʣʛʽʣʝʥʝʜʽ 

(ʩʘʥʜʳץ ʢᴇʙʝʡʪʢʽʰ ʩʦʣ ʞʘסʳʥʘ ʞʘʟʳʣʘʜʳ).  

ɸʥʳץʪʘʤʘ ʙʦʡʳʥʰʘ ʢʝʟ ʢʝʣʛʝʥ  ʚʝʢʪʦʨʳ ʤʝʥ ʢʝʟ ʢʝʣʛʝʥ  ʩʘʥʳ װʰʽʥ 

 21-ʩʫʨʝʪʪʝ  ʚʝʢʪʦʨʳʥʳש  ʩʘʥʳʥʘ ʢᴇʙʝʡʪʽʥʜʽʩʽ ( ʚʝʢʪʦʨʳ) ʞᴅʥʝ 

 ʩʘʥʳʥʘ ʢᴇʙʝʡʪʽʥʜʽʩʽ ( ʚʝʢʪʦʨʳ) ʢʝʩʢʽʥʜʝʣʛʝʥ [3]. 

 

ᴄɼɽɹʀɽʊʊɽʈ ʊɯɿɯʄɯ 

1. ɽʩʽʤʙʝʢʦʚ ʐ.ɽ., פʘשʳʣʙʝʘʚ פ.ʀ. ɻʝʦʤʝʪʨʠʷ.- ɸ.: çɸʥʘ ʪʽʣʽè, 2012. 

2. ɹʘʟʳʣʝʚ ɺ.ʊ., ɼʫʥʠʯʝʚ ʂ.ʀ. ɻʝʦʤʝʪʨʠʷ.- ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 2011. 

3. ɸʪʘʥʘʩʷʥ ʃ.ʉ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ.- ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 2014. 
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2 ʉɽʂʎʀʗ 

ɾɸʈɸʊʓʃʓʉʊɸʅʋ נʓʃʓʄɼɸʈʓ ɾᴄʅɽ  

ʕʂʆʃʆɻʀʗ ʉɸʃɸʉʓʅɼɸנʓ ɿɽʈʊʊɽʋʃɽʈ 

 

ʀʉʉʃɽɼʆɺɸʅʀʗ ɺ ʆɹʃɸʉʊʀ ɽʉʊɽʉʊɺɽʅʅʓʍ ʅɸʋʂ ʀ ʕʂʆʃʆɻʀʀ 

 

 

ᴄʆɾ 004.83 

 

ʀʅʌʆʈʄɸʊʀʂɸ ʇᴄʅɯʅɽʅ ʆʃʀʄʇʀɸɼɸʃʓפ ɽʉɽʇʊɽʈɼɯ 

ʐɽʐʋɼɯר ʄɸרʓɿɼʓʃʓנʓ 

 

ɸʡʪץʘʟʳ ɸ.ʊ. 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ɸʜʠʢʘʥʦʚʘ ʉ.,  IT ʞᴅʥʝ ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳ 

ʞʦסʘʨʳ ʤʝʢʪʝʙʽʥʽש ʜʝʢʘʥʳ, PhD, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ 

ʉᴅʨʩʝʥ ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘסʳ ʐפʋ, ᴆʩʢʝʤʝʥ פ ,.ץʘʟʘץʩʪʘʥ 

e-mail: Ersal_7882@mail.ru 

 

 ʨʜʽʩʽ ᴅʣʝʤʜʽʢ ʙᴅʩʝʢʝʣʝʩʪʽʢʪʽװ ʘʥ ʞʘᴃʘʥʜʘʥʫץʨʽʧ ʞʘʪװʞ שʘʟʽʨʛʽ ʢʝʟʜʝ ʰʘʧʰʘפ

ʢװʰʝʡʪʝ ʪװʩʫʜʝ. ʊʽʧʪʽ ʙʽʨץʘʪʘʨ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʝ ʙײʣ ʠʜʝʷ ײʣʪʪʳץ ץʘסʠʜʘסʘ ʘʡʥʘʣʳʧ 

ʦʪʳʨ. ʉʦʥʜʳץʪʘʥ ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨ ᴅʣʝʤ ʝʣʜʝʨʽʥʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʽש 

ʨʝʡʪʠʥʛʽʥ ʘʥʳץʪʘʫסʘ ʢʽʨʽʩʪʽ. ɽʣʙʘʩʳ ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚ פʘʟʘץʩʪʘʥʳʥʥʳש ʙᴅʩʝʢʝʛʝ 

 ʘʪʘʨʳʥʘ ʢʽʨʫ ʩʪʘʨʘʪʝʛʠʷʩʳ ʘʪʪʳ ʞʦʣʜʘʫʳʥʜʘ çɹʽʣʽʤ ʙʝʨʫץ שʘʙʽʣʝʪʪʽ 50 ʝʣʜʝʨʽʥʽץ

ʨʝʬʦʨʤʘʩʳ ï פʘʟʘץʩʪʘʥʥʳש ʙᴅʩʝʢʝʛʝ ʥʘץʪʳʣʳ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʘʩʘ ʤʘשʳʟʜʳ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽè ʜʝʧ ʘʪʘʧ ᴇʪʢʝʥ ʙʦʣʘʪʳʥ. פʘʡ 

ʟʘʤʘʥʜʘ ʜʘ ᴇʨʢʝʥʠʝʪʪʽש ʜʘʤʫʳ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʽʣʽʢʪʽש 

ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣʳʥסʘʥ, ᴅʣʽ ʜʝ ʩʦʣʘʡ ʙʦʣʳʧ ʢʝʣʝʜʽ.   

ɹʽʨʽʢʢʝʥ ײʣʪʪʘʨ ײʡʳʤʳʥʳש ʰʝʰʽʤʽʤʝʥ çʍʍɯ סʘʩʳʨ ï ʘץʧʘʨʘʪʪʘʥʜʳʨʫ 

 שʧʨʦʛʨʝʩʪʽ ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳס ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʜʘץʘʟʘפ .ʘʩʳʨʳè ʜʝʧ ʘʪʘʣʜʳס

ʥʝʛʽʟʛʽ ʙʝʣʛʽʩʽ ï ץʦסʘʤʜʳ ʘץʧʘʨʘʪʪʳʥʜʳʨʫ ʙʦʣʘʪʳʥ ʞʘשʘ ʢʝʟʝשʽʥʝ ʝʥʜʽ. פʦסʘʤʜʳ 

ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ï ʵʢʦʥʦʤʠʢʘʥʳס ,שʳʣʳʤʥʳש, ʤᴅʜʝʥʠʝʪʪʽש ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ 

ʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽ. ʆʩʳ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝʛʽ ʙʘʩʪʳ ʨᴇʣ ʤʝʢʪʝʧʢʝ ʞװʢʪʝʣʝʜʽ. 

ɽʣʽʤʽʟʜʝ ʙʽʣʽʤ ʙʝʨʫʜʽש ʞʘשʘ ʞװʡʝʩʽ ʞʘʩʘʣʳʧ, ʦʥʳש ʤʘʟʤײʥʳʥʳש ʪװʙʝʛʝʡʣʽ 

ᴇʟʛʝʨʫʽ, ʦʥʳש ʜװʥʠʝʞװʟʽʣʽʢ ʙʽʣʽʤ ʢʝשʽʩʪʽʛʽʥʝ ʝʥʫʽ ʙװʢʽʣ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝʛʝ, 

ʤסײʘʣʽʤʜʝʨ ʘʣʜʳʥʘ ʞʘשʘ ʪʘʣʘʧʪʘʨ ʤʝʥ ʤʽʥʜʝʪʪʝʨ ץʦʡʳʧ ʦʪʳʨ. 

 ʧʘʨʘʪʪʳץʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ð ʘ שʳʪʫʣʳץʜʘ ʤʝʢʪʝʧʪʝʛʽ ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦשʘʟʽʨʛʽ ʪʘפ

ʪװʨʣʝʥʜʽʨʫ, ʪʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʧʨʦʮʝʩʪʝʨʽʥ ʤʝשʛʝʨʫ, ʦץʫ ʙʘʨʳʩʳʥʜʘ 

ʢʝʡʽʥʥʝʥ ץʳʟʤʝʪ ʝʪʫ ʩʘʣʘʩʳʥʜʘ ʜʘ ᴇʟʽʥ-ᴇʟʽ ʢᴇʨʩʝʪʫ, ʜʘʤʳʪʫ ʢײʨʘʣʳ ʨʝʪʽʥʜʝ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʜʝʨʽʥ װʡʨʝʪʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆʩʳ ʤʘץʩʘʪʪʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʜʝʨʽʥ ʠʛʝʨʽʧ, ץʘʟʽʨʛʽ ᴅʣʝʤʥʽש ʠʥʬʦʨʤʘʮʠʷʣʳץ 

ʙʝʡʥʝʩʽʥ ʞʘʩʘʫסʘ ץʦʣ ʞʝʪʢʽʟʝʪʽʥ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʽʣʝ ʘʣʘʜʳ.         

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ - ʧʝʜʘʛʦʛʪʳש ʤװʤʢʽʥʜʽʛʽʥ ʢװʰʝʡʪʝʪʽʥ ײץʨʘʣ, ʙʽʨʘץ ʦʣ 

ʤסװʘʣʽʤʜʽ ʘʣʤʘʩʪʳʨʘ ʘʣʤʘʡʜʳ. ʂʦʤʧʴʶʪʝʨ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʧʩʠʭʦʣʦʛʠʷ ʤʝʥ 

ʜʠʜʘʢʪʠʢʘ ʪײʨסʳʩʳʥʘʥ ʪʘʣʜʘʥʳʧ, ʢʝʨʝʢ ʢʝʟʽʥʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳʢ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ 
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 שʫʳʧ ʢʝʪʧʝʡ, ʦʢʳʪʫ ʧʨʦʛʨʘʤʤʘʩʳʥʳץ ʦʣʜʘʥʳʣʫʳ ʢʝʨʝʢ. ʉʳʨʪʢʳ ʵʬʬʝʢʪʽʥʽץ

ʪʝʢ ʩʳʨʪץʳ ʝʤʝʩ, ʽʰʢʽ ʪʠʽʤʜʽʣʽʛʽʥʝ ʢᴇʧ ʢᴇʥʽʣ ʙᴇʣʛʝʥ ʜײʨʳʩ. ʂʦʤʧʴʶʪʝʨʜʽש ʩʳʟʙʘʣʳץ 

ʤװʤʢʽʥʜʽʛʽʥ ʤʦʣʜʳסʳ ʜᴅʨʽʩʪʽʢ ʵʢʩʧʨʠʤʝʥʪʪʽ ʙʦʷʫʣʳ ʩʫʨʝʪʪʝʨʤʝʥ, ʩʳʟʙʘʣʘʨʤʝʥ, 

ʢʝʩʪʝʣʝʨ ʤʝʥ ʙʘʡʳʪʘ ʪװʩʫʛʝ ʞʦʣ ʘʰʘʜʳ, ʦʣʘʨʜʳ ʝʩʝʧ ʰʘʨʪʪʘʨʳʥʘ ʜʘ ʧʘʡʜʘʣʘʥʫסʘ 

ʙʦʣʘʜʳ. 

ʂʦʤʧʴʶʪʝʨʜʽ ʤסײʘʣʽʤ ʢʦʩʳʤʰʘ ʤʘʪʝʨʠʘʣʜʘʨ, ᴅʨʪװʨʣʽ ʘʥʳץʪʘʤʘʣʳץ 

ʤᴅʣʽʤʝʪʪʝʨʜʝʥ ʘץʧʘʨʘʪʪʘʨ ʙʝʨʫ װʰʽʥ ʢᴇʨʥʝʢʽ ʢײʨʘʣ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ. 

ʄײʥʜʘʡ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʬʠʟʠʢʘʣʳʢ ʬʦʨʤʫʣʘʣʘʨ, ʬʠʟʠʢʘʣʳʢ ʰʘʤʘʣʘʨʜʴש ᴇʣʰʝʤ 

ʙʽʨʣʽʢʪʝʨʽ, ʛʨʘʬʠʢʪʝʨ, ʩʭʝʤʘʣʘʨ, ʠʣʣʶʩʪʨʘʮʠʷʣʘʨ, ʬʠʟʠʢʘʣʳʢ ʢײʙʳʣʳʩʪʘʨʜʳש 

ʜʠʥʘʤʠʢʘʣʳʢ ʙʝʡʥʝʩʽ, ʪᴅʞʽʨʠʙʝʛʝ ʘʨʥʘʣסʘʥ ʢײʨʳʣסʳʣʘʨʜʳש ʪʽʟʽʤʽ, ʘʩʧʘʧʪʘʨʜʳש 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʞᴅʥʝ ʪ.ʙ. ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. ʄסײʘʣʽʤ ʘʨʘʣʘʩʧʘʡ-ʘץ, 

ʦץʫʰʳʣʘʨ ᴇʟʜʝʨʽ ʤʝשʛʝʨʫʛʝ ʪʠʽʩʪʽ ʘץʧʘʨʘʪʪʘʨ ʙʝʨʽʣʝʜʽ. פʘʞʝʪʪʽ ʘʢʧʘʨʘʪʪʘʨʜʳ 

ʞʠʥʘץʪʘʫʜʘ ʵʣʝʢʪʨʦʥʜʳʢ ʪʝʭʥʠʢʘʣʘʨʜʳ ʝʥʛʽʟʫ ʫʘʢʳʪ װʥʝʤʜʝʡʜʽ, 

 ,ʘʨʳʣʘʪʘʜʳסʳʥ ʞʦסʪʳץʪʦʣʳ שʧʘʨʘʪʪʳץʜʝ ʘשʘʥ ʢʝʟʝסʘʨʘʩʪʳʨʳʧ ʦʪʳʨץ

ʘץʧʘʨʘʪʪʳʢ-ʘʥʳʢʪʘʤʘʣʳʢ ʞװʡʝ ʢײʨʘʤʳʥʜʘ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʨסʳʣʘʨʤʝʥ ʞײʤʳʩ 

ʽʩʪʝʫ ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʪʫסʳʟʘʜʳ. 

ɾʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ײץʨʘʣʜʘʨʳʥ ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽʥʽש 

ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʩʘʙʘץʪʘʨʳʥʜʘ ʧʘʡʜʘʣʘʥʫ, ʦץʫʰʳʥʳש ʰʳסʘʨʤʘʰʳʣʳʢ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳʢ ץʘʙʽʣʝʪʽʥʽש ʜʘʤʫʳʥʘ, ᴇʟ ʙʽʣʽʤʽʥ ᴇʤʽʨʜʝ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫ 

ʜʘסʜʳʣʘʨʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ᴅʢʝʣʝʜʽ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʠʢʘʥʳש ʜʠʜʘʢʪʠʢʘʣʳץ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʘץʩʘʪʪʘʨסʘ ץʦʣʜʘʥʫ, ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ʘʥʳץʪʘʫʜʘ, 

ʦץʳʪʫ ʬʦʨʤʘʣʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫʜʝ ʞʘץʩʳ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. 

ʆʣʠʤʧʠʘʜʘ ï ʙײʣ ʢᴇʟʛʝ ʢᴇʨʽʥʙʝʡʪʽʥ ײץʣʧʳʥʳʩ: ʞʦסʘʨʳ ᴇʨʣʝʫ ʤʝʥ ʪᴇʤʝʥʛʝ 

 ʽʣʫ ʤʝʥ ʢᴇʧʪʝʥשʫʘʥʳʰ, ʞʝץ ʘʣʫʳ, ʢᴇʟ ʞʘʩʳ ʤʝʥץ שʽʣʜʽשʤʽʪ ʘʨʪʫ ʤʝʥ ʢᴇװ ,ʣʜʳʨʘʫײץ

ʢװʪʢʝʥ ʞʝשʽʩ. 

ʉʘʡʳʧ ʢʝʣʛʝʥʜʝ ʤײʥʳש ʙʘʨʣʳסʳ ײʣʳ ʤᴅʨʪʝʙʝʣʽ ʝʩʝʧʪʽש ʪᴇשʽʨʝʛʽʥʜʝ 

ʘʡʥʘʣʰʳץʪʘʧ ʞװʨʝʜʽ. 

ʆʣʠʤʧʠʘʜʘʣʳץ ʝʩʝʧʪʝʨ ï ʙײʣ  ᴇʟʛʝ ᴅʣʝʤ, ʦʣʘʨʜʳש ᴅʨ ʙʽʨʽʥʜʝ ᴇʟʽʥʝ ʪᴅʥ 

ʝʨʝʢʰʝʣʽʛʽ, ʦʣ ʝʩʝʧʪʽש ʰʝʰʽʣʫ ʢʽʣʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘ ʝʩʝʧ ʰʳסʘʨʫʰʳ ʪʫʨʘ 

ʙʽʨ ץʠʳʥ ʽʩʪʽ ʰʝʰʽʧ ʞʘʪץʘʥ ʽʟʢʝʩʫʰʽ ʽʩʧʝʪʪʝʩ. 

ɯʩʪʽש ʤᴅʥ-ʞᴅʡʽ ʙʝʣʛʽʣʽ ʙʦʣʩʘ ʜʘ, ʦʣʘʨʜʳש ʢʝʡʙʽʨʝʫʣʝʨʽ ʜײʨʳʩ, ʢʝʡʙʽʨʝʫʣʝʨʽ 

ʙײʨʳʩ. ʉʽʟ ʐʝʨʣʦʢ ʍʦʣʤʩ ʩʠʷץʪʳ ʘʚʪʦʨʜʳש ʦʡʳʥ ʜᴅʣ ʪʘʙʘ ʘʣʘʩʳʟ ʙʘ, ʥʝʤʝʩʝ ʙײʨʳʩ 

ʞʦʣʤʝʥ ʢʝʪʝʩʽʟ ʙʝ? 

ʆʣʠʤʧʠʘʜʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʘʣʜʳʥʜʘ ʙʽʨʥʝʰʝ ʢʝשʝʩʪʝʨ: 

ʆץʫʰʳʣʘʨסʘ ʢʝשʝʩ: 

Á ɽʩʝʧ ʰʳסʘʨʳʧ ʙʦʣסʘʩʳʥ, ʦץʫʰʳʣʘʨסʘ ʦʩʳ ʪʘץʳʨʳʧץʘ ʘʨʥʘʧ ʝʩʝʧ 

 ;ʳʟשʩʳʥʳʧ ʦʪʳʨʳײ ʨʘʩʪʳʨʫʳʥײץ

Á ɽʛʝʨ ʩʽʟʜʽש ʦץʫʰʳשʳʟʜʳש ʙʘסʜʘʨʣʘʤʘʩʳ ʙʘʨʣʳץ ʪʝʩʪʪʝʥ ᴇʪʩʝ, ʙʽʨʘץ ʩʽʟʜʽש 

ʰʝʰʽʤʽשʽʟ ᴇʟʛʝʰʝ ʙʦʣʩʘ, ʩʽʟʜʝʥ ᴇʪʽʥʽʰ, ʦʩʳ ʝʩʝʧʪʽ ʙᴇʣʽʢʪʝʨʛʝ ʙᴇʣʽʧ ץʘʡʪʘ ʪʝʢʩʝʨʽʧ 

ʢᴇʨʽשʽʟ. 

Á ʂᴇʧ ʞʘסʜʘʡʣʘʨʜʘ ʤʝʥ ᴇʟʽʤ ʦץʫʰʳʣʘʨʜʳ ʦʣʠʤʧʠʘʜʘסʘ ʜʘʷʨʣʘסʘʥʜʘ 

 ʘʨʘʧʘʡʳʤ ʝʩʝʧʪʝʨʜʝʥ ʙʝʨʽʧ ʦʪʳʨʘʤʳʥ ʞᴅʥʝ ʜʝ ʝʩʝʧʪʝʨʜʽ ʙᴇʣʽʢʪʝʨʛʝ ʙᴇʣʽʧץ

ʰʳסʘʨʫʳʥʘ װʣʢʝʥ ʥʘʟʘʨ ʘʫʜʘʨʘʤʳʥ. 
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Á ʆץʫʰʳʣʘʨʜʳ ʠʥʬʦʨʤʘʪʠʢʘʜʘʥ ʦʣʠʤʧʠʘʜʘסʘ ץʘʪʳʩʪʳʨʫ װʰʽʥ ʙʘʩץʘ 

ʧᴅʥʜʝʨʜʽ ʞʘץʩʳ ʦץʫʳʥʘ ʞᴅʥʝ ʜʝ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʙʽʨʽʥʰʽ ʦʨʳʥסʘ ץʦʷʤʳʥ.  ʗסʥʳʡ 

ᴅʨ ʪװʨʣʽ ʞʘסʜʘʡʣʘʨʜʘʥ ʞʦʣ ʪʘʫʳʧ ʢʝʪʝ ʘʣʘʪʳʥ ʙʦʣʫʳ ʪʠʽʩ. 

ʄʝʢʪʝʧʪʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʧʘʡʜʘ ʙʦʣʫ ʦץʫʣʳץʪʘʨʳʥʳש ʩʘʙʘץʪʘʥ ʪʳʩ ʞײʤʳʩ 

ʽʩʪʝʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʀʥʬʦʨʤʘʪʠʢʘʜʘʥ ʞװʨʛʽʟʽʣʝʪʽʥ ץʦʩʳʤʰʘ ʩʘʙʘץʪʘʨ 

ʦץʫʰʳʥʳש ʞʝʢʝ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ ʘʨʥʘʣסʘʥ. ɹײʣ ᴇʟʽʥʽש ʘʣʜʳʥʘ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨʜʽ 

 :ʦʣʜʘʥʘʜʳץ

¶ ʀʥʬʦʨʤʘʪʠʢʘʥʳ ʪʝʨʝשʜʝʪʽʧ ʦץʳʪʫסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʪʫסʳʟʳʧ 
ʜʘʤʳʪʫ; 

 ;ʘʣʳʧʪʘʩʪʳʨʫץ ʜʳʥʳסʳ ʜʘסʳʣʳʤʠ ʟʝʨʪʪʝʫ ʩʠʧʘʪʳʥʜʘנ ¶

¶ ʀʥʬʦʨʤʘʪʠʢʘ ʤʝʥ ʢʦʤʧʴʶʪʝʨʜʽ ץʦʣʜʘʥʫ ʩʘʣʘʩʳʥʜʘ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥ 

ʝשʙʝʢʢʝ, ʤʘʤʘʥʜʳץ ʜʘʡʳʥʜʳסʳʥʘ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; 

¶ ʆץʫʰʳʣʘʨʜʳש ʙʦʩ ʫʘץʳʪʳ ʤʝʥ ʜʝʤʘʣʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫ.  

ʉʘʙʘץʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨ, װʡʽʨʤʝ, ʬʘʢʫʣʴʪʘʪʠʚ, ʵʢʩʢʫʨʩʠʷ, ʦʣʠʤʧʠʘʜʘ,  ʪװʨʽʥʜʝ 

ʙʦʣʫʳ ʤװʤʢʽʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ʞײʤʳʩʪʘʨʜʳש ʝʨʝʢʰʝ ʪװʨʽ ʙʦʣʫʳ ʤװʤʢʽʥ: 

¶ ʢʦʤʧʴʶʪʝʨʣʽʢ ʢʣʫʙʪʘʨ; 

¶ ʞʘʟ ʙʘסʜʘʨʣʘʤʘʣʘʫʰʳʣʘʨʜʳש ʢװʥʜʝʣʽʢʪʽ ʞᴅʥʝ ʩʳʨʪʪʘʡ ʤʝʢʪʝʧʪʝʨʽ; 

¶ ʤʝʢʪʝʧʪʝʥ ʪʳʩ ʘʨץʳʣʳ ʞײʤʳʩʪʘʨʳ. 

ʉʘʙʘϨʪʘʥ ʪʳʩ ʞϰʤʳʩ ʤʘץʩʘʪʪʘʨʳ, ʤʘʟʤײʥʳ ʤʝʥ ʪᴅʩʽʣʜʝʨʽ ʙʦʡʳʥʰʘ ʦץʫ 

 ʡʣʝʩʝʜʽ ʞᴅʥʝװ ʘʩʳ ʙʦʣʘ ʦʪʳʨʳʧ, ʦʥʳʤʝʥסʳ ʞʘʣסʳʪʪʘץʪʘʥ ʪʳʩ ʫʘץʩʘʙʘ שʨʜʽʩʽʥʽװ

  .ʥʝʤʽ ʝʨʽʢʪʽʣʽʢ ʩʠʧʘʪʪʘ ʙʦʣʘ ʙʝʨʤʝʡʜʽװ

ʆʥʳ ʞʦʩʧʘʨʣʘʫ ʤʝʥ ײʡʳʤʜʘʩʪʳʨʫʜʘסʳ ʘʥʳץʪʘʫʰʳ ʨᴇʣ ʧʝʜʘʛʦʛʪʳװ שʣʝʩʽʥʝ 

ʪʠʝʜʽ. ʆסʘʥ ʧᴅʥ ʤסײʘʣʽʤʜʝʨʽ ʜʘʨʳʥʜʳ ʦץʫʰʳʣʘʨʤʝʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʤʘʪʝʨʠʘʣ 

ʙʦʡʳʥʰʘ ʙʽʣʽʤʜʝʨʽʥ ʢᴇʪʝʨʫ ʤʝʥ ʪʝʨʝשʜʝʪʫ װʰʽʥ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʘʨʪʪʘ 

  .ʤʳʩ ʤʳʩʘʣ ʙʦʣʘ ʘʣʘʜʳײʨʛʽʟʝʪʽʥ  ʞװʰʽʥ  ʞװ ʪʳʨʫץʘʣʫʰʳʣʘʨʤʝʥ ʙʽʣʽʤʜʝʨʽʥ ʪʦʣʳץ

ʆϨʫʜʘʥ ʪʳʩ ʞϰʤʳʩ ï ʙײʣ ʥʝʛʽʟʽʥʝʥ ʦץʫʰʳʣʘʨ ײʞʳʤʜʘʨʳʥʘ ʤסײʘʣʽʤʜʝʨ ʤʝʥ 

ʩʳʥʳʧ ʞʝʪʝʢʰʽʣʝʨʽʥʽש ʙʘסʜʘʨ ʙʝʨʫʽʤʝʥ ʦץʫʰʳʣʘʨʜʳש ᴇʟʽʥ-ᴇʟʽ ʙʘʩץʘʨʫʜʳ, 

ʙʝʣʩʝʥʜʽʣʽʛʽ ʥʝʛʽʟʽʥʜʝ ʞװʨʛʽʟʽʣʝʪʽʥ ʩʳʥʳʧʪʘʥ ʪʳʩ ʰʘʨʘʣʘʨ.  

ʉʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩ ᴅʨ ʪװʨʣʽ ᴅʨʝʢʝʪ  ʪװʨʣʝʨʽʥʽש ʞʠʳʥʪʳסʳ, ʦץʫʰʳʣʘʨסʘ ʦש 

ʳץʧʘʣ ʝʪʫʜʽש ʢʝש ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʠʝ ʞᴅʥʝ ʩʘʙʘץʪʘסʳ ʞײʤʳʩʧʝʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘ 

ʞװʟʝʛʝ ʘʩʘʪʳʥ ʤסײʘʣʽʤʥʽש ʦץʫ-ʪᴅʨʙʠʝ ʞײʤʳʩʳʥʳש ʞʝʢʝ ʜʘʨʘ ʘʷʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʩʳʥʳʧʪʘʥ ʪʳʩ ʽʩ-ʰʘʨʘʣʘʨʜʳש ʢʝʡʙʽʨ ʪװʨʣʝʨʽʥ ץʘʨʘʩʪʳʨʘʡʳץ.  

ʌʘʢʫʣʴʪʘʪʠʚ 

ʌʘʢʫʣʴʪʘʪʠʚʪʽʢ ʩʘʙʘץʪʘ ʙʘʨʳʥʰʘ ᴇʟ ʙʝʪʽʥʰʝ ʦץʫʰʳʥʳש ʪʘʥʳʤʜʳץ ʽʩ ᴅʨʝʢʝʪʽ 

ᴇʟʽ ʙʘʩץʘʨʫ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש ʩʘʥʳ ʘʟ ʙʦʣʫʳ ʢʝʨʝʢ. ʂʦʤʧʴʶʪʝʨʜʝʛʽ ʧʨʘʢʪʠʢʘʣʳץ 

ʞײʤʳʩ ʽʩʪʝʫ ʫʘץʳʪʳ ʙʘʨʣʳץ ʫʘץʳʪʪʳײץ  % 75 שʨʫ ʢʝʨʝʢ. ʌʘʢʫʣʴʪʘʪʠʚ ʩʘʙʘץʪʘʨʜʳש 

ʪʘץʳʨʳʧʪʳװ ץʣʛʽʩʽ ʝʢʽ ʙʘסʳʪʪʘʥ ʪײʨʘʜʳ: 

¶ ʢʦʤʧʴʶʪʝʨ ï ײץʨʘʣ ʨʝʪʽʥʜʝ 

¶ ʢʦʤʧʴʶʪʝʨ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʳץ ץʘʤʪʳʣʫ ï ʦץʫ ʦʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ.  

ʌʘʢʫʣʴʪʘʪʠʚʪʽʢ ʩʘʙʘץʪʘʨʜʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ  ʙʽʣʽʤʜʽ ʪʝʨʝשʜʝʪʫ ʤʝʥ ʢʝשʝʡʪʫ, 

ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛʝ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʜʘʤʳʪʫ, ʦʣʘʨʜʳץ שʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫ, 

ʦץʫʰʳʣʘʨʜʳש ʙʦʡʳʥʜʘ ץʳʟʳסʫʰʳʣʳץʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ, ʦʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳסʳ 

ʤʝʥ ʳץʳʣʘʩʪʘʨʳʥ ʜʘʤʳʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  ʌʘʢʫʣʴʪʘʪʠʚʪʽʢ ʩʘʙʘץʪʘʨ ᴇʪʢʽʟʫʜʽש 

 ʡʽʥʜʽʢװʪ שʨʣʝʨʽ ʙʝʨʽʣʛʝʥ ʬʘʢʫʣʴʪʘʪʠʚʪʽʢ  ʢʫʨʩʪʳװʳ ʙʘʩʪʳ ʪסʳʪʪʘץʘʟʽʨʛʽ ʫʘץ
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ʩײʨʘץʪʘʨʳʥ ʤסײʘʣʽʤʥʽש ʙʘʷʥʜʘʫʳ (ʜᴅʨʽʩʪʽʢ ʪᴅʩʽʣʤʝʥ), ʩʝʤʠʥʘʨʣʘʨ, ᴅשʛʽʤʝʣʝʩʫʣʝʨ 

(ʧʽʢʽʨʪʘʣʘʩʪʘʨ), ʝʩʝʧʪʝʨ ʰʳסʘʨʫ, ʦץʫʰʳʣʘʨʜʳש  ʨʝʬʝʨʘʪʪʘʨʳ (ʪʝʦʨʠʷʣʳץ ʩײʨʘץʪʘʨ 

ʙʦʡʳʥʰʘ ʜʘ, ʝʩʝʧʪʝʨ ʮʠʢʣʳʥ ʰʝʰʫ ʙʦʡʳʥʰʘ ʜʘ) ʦץʫʰʳʣʘʨʜʳש ʙʘʷʥʜʘʤʘʣʘʨʳ, ʪ.ʙ. 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʀʥʬʦʨʤʘʪʠʢʘʜʘʥ ʬʘʢʫʣʴʪʘʪʠʚʪʽʢ ʩʘʙʘץʪʘʨʜʳ ᴇʪʢʽʟʫʜʽש ʤװʤʢʽʥ ʙʦʣʘʪʳʥ 

ʪװʨʣʝʨʽʥʽש ʙʽʨʽ ᴅʨʙʽʨ ʩʘʙʘץʪʳ ʝʢʽ ʙᴇʣʽʤʛʝ ʙᴇʣʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʨʽʥʰʽ ʙᴇʣʽʤ ʞʘשʘ 

ʤʘʪʝʨʠʘʣʜʳ ʦץʫ ʤʝʥ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʩʠʧʘʪʪʘסʳ ʪʘʧʩʳʨʤʘʣʘʨ 

ʙʦʡʳʥʰʘ ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʙʝʪʽʤʝʥ ʞײʤʳʩʪʘʨʳʥʘ ʘʨʥʘʣʘʜʳ. ʉʘʙʘץʪʳש ʙײʣ ʙᴇʣʽʤʽ 

ʘʷץʪʘʣסʘʥ ʩʦש ʦץʫʰʳʣʘʨסʘ ʪʝʦʨʠʷ ʤʝʥ ʦʥʳץ שʦʩʳʤʰʘʣʘʨʳʥ ʦץʫ ʙʦʡʳʥʰʘ װʡ 

ʪʘʧʩʳʨʤʘʩʳ ʙʝʨʽʣʝʜʽ. ᴄʨʙʽʨ  ʩʘʙʘץʪʳש  ʝʢʽʥʰʽ ʙᴇʣʽʤʽ ʞʦסʘʨʳ ץʠʳʥʜʳץʪʳ ʝʩʝʧʪʝʨʜʽ 

ʰʝʰʫʛʝ ʞᴅʥʝ ʨʝʢʰʝ ץʠʳʥ ʥʝʤʝʩʝ ץʳʟʳץʪʳ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʞʦʣʜʘʨʳʥ ʪʘʣץʳʣʘʫסʘ 

ʘʨʥʘʣʘʜʳ. ʌʘʢʫʣʴʪʘʪʠʚʪʽʢ ʩʘʙʘץʪʘʨʜʳ ᴇʪʢʽʟʫʜʽש ʙײʣ ʪװʨʽ ʤʝʢʪʝʧʪʝʛʽ ʦץʳʪʫʜʳש 

ʪװʨʣʝʨʽ ʤʝʥ ʪᴅʩʽʣʜʝʨʽʥʝʥ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʦץʳʪʫʜʳש ʪװʨʣʝʨʽ ʤʝʥ 

ʪᴅʩʽʣʜʝʨʽʥʝ ʦʡʜʘסʳʜʘʡ ᴇʪʫʛʝ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ.  

ʆʣʠʤʧʠʘʜʘ 

ɽש ʜʘʨʳʥʜʳ ʦץʫʰʳʣʘʨʜʳ ʘʥʳץʪʘʫ, ʦʣʘʨʜʳש ʙʦʡʳʥʜʘ ʘʣסʘ ץʦʡסʘʥ ʤʘץʩʘʪץʘ 

ʞʝʪʫʜʝʛʽ ʪʘʙʘʥʜʳʣʳץʪʳ, ᴇʟ ʙʝʪʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ᴅʜʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ 

ʦʣʠʤʧʠʘʜʘʣʘʨ ᴇʪʢʽʟʽʣʝʜʽ.  ʀʥʬʦʨʤʘʪʠʢʘʜʘʥ  ʦʣʠʤʧʠʘʜʘʣʘʨ ʩʳʥʳʧʪʘʥ ʪʳʩ 

ʞײʤʳʩʪʳש ʙװʪʽʥʜʝʡ ʙʽʨ ʢʝʰʝʥʽʥʽש (ʜᴅʨʽʩʪʝʨ, ʢʝʰʪʝʨ, װʡʽʨʤʝ ʞײʤʳʩʪʘʨʳ, ʪ.ʙ.) 

 ʳסʘʥʜʘ ʢᴇʧ ʧʘʡʜʘ ʢʝʣʪʽʨʝʜʽ. ʆʣʠʤʧʠʘʜʘ ʪʝʢ ʞʳʣ ʙʦʡסʽ ʶʦʣשʦʨʳʪʳʥʜʳ ʢʝʟʝץ

ʩʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪʳץ שʦʨʳʪʳʥʜʳʩʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʩʳʥʳʧʪʘʥ ʪʳʩ 

ʞײʤʳʩʪʳ ʢʝש ʞʦʣסʘ ץʦʶʜʳש ʪʘʤʘʰʘ ʳʥʜʘʣʘʥʜʳʨʤʘʩʳ. ʆʣʠʤʧʠʘʜʘ ï ʦץʫʰʳʣʘʨʜʳ 

ʙʽʣʽʤ ʞʘסʳʥʘʥ ᴇʩʫʛʝ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ, ʦʣʘʨʜʳש ʙʦʡʳʥʜʘ ʠʥʬʦʨʤʘʪʠʢʘסʘ 

 .ʪʳ ʪᴅʨʙʠʝʣʝʡʪʽʥ ʞʘʨʳʩץʪʳ, ʪʘʙʘʥʜʳʣʳץʫʰʳʣʳסʳʟʳץ

ʆץʫʰʳʣʘʨʜʳ ʦʣʠʤʧʠʘʜʘסʘ ʜʘʡʳʥʜʘʫ ʠʥʬʦʨʤʘʪʠʢʘʥʳʥ ʙʘʟʘʣʳץ ʢʫʨʩʳʥʳש 

ʞʘʣסʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼʘʡʳʥʜʳץʪʳש ʝש ʪʠʽʤʜʽ ʪװʨʽ ï ʩʘʙʘץʪʳ ʦʣʠʤʧʠʘʜʘ 

ʪװʨʽʥʜʝ ᴇʪʢʽʟʫ. ʉʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ װʰʽʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫ 

ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʫʜʳץ שʘʟʽʨʛʽ ᴅʜʽʩʪʝʨʽʥ ʙʽʣʫ ʢʝʨʝʢ. ʆץʫʰʳʣʘʨʜʳש ʦʣʠʤʧʠʘʜʘסʳ 

ʥᴅʪʠʞʝʩʽ ʤסײʘʣʽʤʥʽש ʞʝʪʽʩʪʽʢʪʝʨʽʥʽש ʙʝʣʛʽʩʽ.  

ʆʣʠʤʧʠʘʜʘʣʘʨ ᴅʨ ʪװʨʣʽ ʜʝשʛʝʡʣʝʨʜʝ ᴇʪʢʽʟʽʣʝʜʽ: ʤʝʢʪʝʧʽʰʽʣʽʢ, ʘʫʜʘʥʜʳץ, 

 .ʪ.ʩ.ʩ ,ץʘʣʘʣʳץ

ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʦʣʠʤʧʠʘʜʘʣʘʨ ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳש ʞʘʣʧʳ ʜʝשʛʝʡʽʥʝ ʜʝ 

ʞʘץʩʳ ᴅʩʝʨ ʝʪʝʜʽ,  ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʩʘʧʘʣʘʨʳʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ 

ʞʦסʘʨʳ ʜʝʧ ʩʘʥʘʣʘʪʳʥ ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥ ʩʠʧʘʪʪʘʡ ʦʪʳʨʘ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʜᴅʨʝʞʝʜʝ 

ʤסײʘʣʽʤʛʝ ʙʘסʳʪ ʙʝʨʝʜʽ. ɹʽʨʘץ  ʦʣʠʤʧʠʘʜʘʣʘʨ ʦץʫʰʳʣʘʨ װʰʽʥ ʞʘשʘ, ʦʣʘʨʜʳ 

 ʪʘʥץʳʥʘ, ʩʦʥʜʳסʝʣʝʫʣʽ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʤʘʡʪʳʥʜʳ שʧʘʨʘʪʪʳץʪʳʨʘʪʳʥ ʘץʟrʳץ

ʪʝʨʝשʜʝʪʽʧ ʜʘʡʳʥʜʘʫʜʳש ʥʝʛʽʟʛʽ ʪװʨʽ ʙʦʣʘ ʘʣʤʘʡʪʳʥʜʳסʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʫ ʢʝʨʝʢ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʦʷʚʠʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ 

ʪʦʚʘʨʦʚ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ  ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠʤʝʝʪ ʢʘʯʝʩʪʚʦ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ. 

ɼʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʵʨʛʦʥʦʤʠʯʝʩʢʠʤ  ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʦʜʝʞʜʳ. ʆʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʧʦʢʘʟʘʪʝʣʝʡ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʩʦʩʪʘʚʣʷʶʪ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, ʛʘʟʦʚʳʡ ʩʦʩʪʘʚ, ʪʦʢʩʠʯʥʦʩʪʴ, ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ, 

ʪ.ʝ. ʤʠʢʨʦʢʣʠʤʘʪ ʧʦʜʦʜʝʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʦ 

ʢʦʥʩʪʨʫʢʮʠʷ ʠʟʜʝʣʠʷ, ʩʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ ʠ ʜʨ. [1, 2]. 

ʂ ʢʘʯʝʩʪʚʫ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʦ ʞʝʩʪʢʠʝ, ʧʦʚʳʰʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ: ʥʘʨʷʜʫ ʩ ʚʳʩʦʢʠʤʠ ʪʝʧʣʦʟʘʱʠʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʥʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ 

ʭʦʨʦʰʝʡ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴʶ, ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʩʪʠʨʢʘʤ, 

ʛʣʘʞʝʥʴʶ, ʭʦʨʦʰʦ ʦʪʩʪʠʨʳʚʘʪʴʩʷ, ʠʤʝʪʴ ʧʨʦʯʥʫʶ ʦʢʨʘʩʢʫ, ʙʳʪʴ ʫʜʦʙʥʦʡ ʚ ʥʦʩʢʝ, 

ʦʪʣʠʯʘʪʴʩʷ ʣʝʛʢʦʩʪʴʶ ʠ ʤʷʛʢʦʩʪʴʶ [3]. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʜʝʞʜʘ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʵʩʪʝʪʠʯʝʩʢʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʜʝʞʥʦʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪ.ʝ. ʩʦʭʨʘʥʷʪʴ 

ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʚʦ ʚʨʝʤʝʥʠ; ʙʳʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ [4]. 

ʊʨʠʢʦʪʘʞʥʦʝ ʧʦʣʦʪʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʙʢʠʡ ʧʣʦʩʢʠʡ ʪʝʢʩʪʠʣʴʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʷʟʘʥʠʷ ʧʫʪʝʤ ʠʟʛʠʙʘʥʠʷ ʥʠʪʝʡ ʚ ʧʝʪʣʠ ʠ 

ʩʦʝʜʠʥʝʥʠʷ ʠ ʩʦʝʜʠʥʝʥʠʷ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʧʨʦʮʝʩʩʝ ʚʷʟʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 

ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʪʥʘ, ʥʦ ʠ ʠʟʜʝʣʠʷ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ ʠʣʠ 

ʠʟʜʝʣʠʡ ʪʨʝʙʫʝʪʩʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʢʘʥʝʡ ʦʜʥʘ ʥʠʪʴ ʠʣʠ ʦʜʥʘ ʩʠʩʪʝʤʘ ʥʠʪʝʡ [5]. 

ʊʨʠʢʦʪʘʞʥʳʝ ʧʦʣʦʪʥʘ ʠ ʠʟʜʝʣʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʢʘʥʝʡ ʠ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭ 

ʮʝʥʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʢʨʘʩʠʚʳʤ ʚʥʝʰʥʠʤ ʚʠʜʦʤ, ʧʦʚʳʰʝʥʥʦʡ 

ʨʘʩʪʷʞʠʤʦʩʪʴʶ, ʫʧʨʫʛʦʩʪʴʶ, ʤʷʛʢʦʩʪʴʶ, ʵʣʘʩʪʠʯʥʦʩʪʴʶ. ɺʳʩʦʢʘʷ ʧʦʨʠʩʪʦʩʪʴ 

ʪʨʠʢʦʪʘʞʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʭʦʨʦʰʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ-ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʪʝʧʣʦʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ, ʚʦʟʜʫʭʦ- ʠ ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʜʨ. 
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ʊʨʠʢʦʪʘʞ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʠʜʦʚ 

ʠʟʜʝʣʠʡ-ʚʝʨʭʥʠʭ, ʙʝʣʴʝʚʳʭ, ʧʝʨʯʘʪʦʯʥʳʭ, ʛʦʣʦʚʥʳʭ, ʧʣʘʪʦʯʥʳʭ [6]. 

ʂ ʙʝʣʴʝʚʳʤ  ʠʟʜʝʣʠʷʤ ʦʪʥʦʩʷʪ ʪʝ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʥʘʜʝʚʘʶʪʩʷ ʥʘ ʪʝʣʦ ʠ 

ʩʦʟʜʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʤʘ [7]. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʦʪʨʘʞʘʶʪʩʷ ʚ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ. ʂ ʪʘʢʠʤ 

ʜʦʢʫʤʝʥʪʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ çʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʜʝʪʩʢʠʤ ʪʦʚʘʨʘʤ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʫʪʚʝʨʞʜʝʥʥʳʝ ʧʨʠʢʘʟʦʤ ʠ.ʦ. ʤʠʥʠʩʪʨʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʂ ʦʪ 18 ʘʚʛʫʩʪʘ 2004 ʛʦʜʘ ˉ631 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ ʧʦ ʢʦʤʤʫʥʘʣʴʥʦʡ ʛʠʛʠʝʥʝ ʠ ʛʠʛʠʝʥʝ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚè. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʧʨʘʚʠʣʘʤ ʢ ʪʦʚʘʨʘʤ ʜʝʪʩʢʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʪʥʦʩʠʪʩʷ  

ʙʝʣʴʝ ʥʘʪʝʣʴʥʦʝ, ʧʦʩʪʝʣʴʥʦʝ, ʚʝʨʭʥʝʝ ʧʣʘʪʴʝ, ʟʠʤʥʷʷ ʦʜʝʞʜʘ, ʯʫʣʦʯʥʦ-ʥʦʩʦʯʥʳʝ 

ʠʟʜʝʣʠʷ, ʛʦʣʦʚʥʳʝ ʫʙʦʨʳ, ʧʝʨʯʘʪʢʠ, ʚʘʨʝʞʢʠ, ʦʙʫʚʴ ʜʣʷ ʚʩʝʭ ʩʝʟʦʥʦʚʛʦʜʘ. 

ʊʘʢʞʝ ʚ ʉʘʥʇʠʅ ʦʧʨʝʜʝʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʜʝʪʩʢʠʝ ʪʨʠʢʦʪʘʞʥʳʝ ʠʟʜʝʣʠʷ: 

-ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʠʢʦʪʘʞʥʳʭ ʠʟʜʝʣʠʡ ʜʦ 30 ʨʘʟʤʝʨʘ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʦʪʥʘ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʚʦʣʦʢʦʥ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʜʦʙʘʚʣʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ; 

-ʦʜʝʞʜʘ ʜʣʷ ʜʝʪʝʡ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʳʜʝʣʝʥʠʷ ʚʨʝʜʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʨʝʙʝʥʢʘ ʠ ʥʝ ʜʦʣʞʥʘ 

ʠʤʝʪʴ ʟʘʧʘʭ; 

-ʚ ʙʝʣʴʝ ʜʣʷ ʜʝʪʝʡ ʜʦ 28 ʨʘʟʤʝʨʘ (ʚʢʣʶʯʠʪʝʣʴʥʦ) ʥʝ ʨʘʟʨʝʰʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʰʚʝʡʥʳʝ ʥʠʪʢʠ [8]. 

ʉʣʝʜʫʶʱʠʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ, ʨʝʛʫʣʠʨʫʶʱʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʝʣʴʝʚʳʭ ʪʨʠʢʦʪʘʞʥʳʭ ʠʟʜʝʣʠʡ-ɻʆʉʊ 1136-81 çʀʟʜʝʣʠʷ 

ʪʨʠʢʦʪʘʞʥʳʝ ʙʝʣʴʝʚʳʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʨʪʥʦʩʪʠè [9]. 

ʉʦʨʪ ʪʨʠʢʦʪʘʞʥʳʭ ʠʟʜʝʣʠʡ ʦʧʨʝʜʝʣʷʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʧʦʨʦʢʦʚ 

ʚʥʝʰʥʝʛʦ ʧʦʣʦʪʥʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʰʚʝʡʥʳʭ ʧʦʨʦʢʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʨʪʘ 

ʢʘʞʜʦʝ ʠʟʜʝʣʠʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʩ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʳ ʥʘ ʩʪʦʣʘʭ ʚ ʨʘʩʧʨʘʚʣʝʥʥʦʤ ʚʠʜʝ 

ʙʝʟ ʥʘʪʷʞʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʨʦʢʦʚ ʧʦʣʦʪʥʘ ʠ ʦʪʢʣʦʥʝʥʠʡ ʚ 

ʠʟʤʝʨʝʥʠʷʭ ʪʨʠʢʦʪʘʞʥʳʝ ʠʟʜʝʣʠʷ ʦʪʥʦʩʷʪ ʢ 1-ʤʫ ʠʣʠ 2-ʤʫ ʩʦʨʪʫ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʨʪʘ ʫʯʠʪʳʚʘʶʪ ʭʘʨʘʢʪʝʨ ʢʘʞʜʦʛʦ ʧʦʨʦʢʘ, ʝʛʦ ʨʘʟʤʝʨ, 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʥʘ ʠʟʜʝʣʠʠ (ʥʘ ʦʪʢʨʳʪʳʭ ʠʣʠ ʟʘʢʨʳʪʳʭ ʯʘʩʪʷʭ), ʘ ʪʘʢʞʝ ʠʭ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ [9]. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʰʚʘʤ ʠʟʣʦʞʝʥʳ ʚ ɻʆʉʊ 10399-87 çʀʟʜʝʣʠʷ ʪʨʠʢʦʪʘʞʥʳʝ 

ʙʝʣʴʝʚʳʝ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʦʰʠʚʫè ʕʪʦʪ ʩʪʘʥʜʘʨʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʙʝʣʴʝʚʳʝ 

ʪʨʠʢʦʪʘʞʥʳʝ ʠʟʜʝʣʠʷ ʠʟ ʚʩʝʭ ʚʠʜʦʚ ʧʦʣʦʪʝʥ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʠʟ ʥʘʪʫʨʘʣʴʥʦʛʦ, 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʰʠʚʫ: ʚʠʜ ʰʚʘ, 

ʯʠʩʣʦ ʩʪʝʞʢʦʚ, ʘ ʪʘʢʞʝ ʰʠʨʠʥʫ ʩʪʝʞʢʘ [10]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʣʴʝʚʦʛʦ ʪʨʠʢʦʪʘʞʘ ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʜʝʞʜʳ ʟʘʱʠʪʠʪʴ ʪʝʣʦ ʯʝʣʦʚʝʢʘ ʦʪ 
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ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʭʨʘʥʠʪʴ  ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʤʠʢʨʦʢʣʠʤʘʪ. 

ʊʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ, ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʙʝʣʴʝʚʳʭ ʧʦʣʦʪʝʥ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʩ ʪʝʣʦʤ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʜʦʣʞʥʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʚʘʢʫʘʮʠʠ ʦʙʨʘʟʫʶʱʝʡʩʷ ʥʘ ʥʝʤ ʚʣʘʛʠ [11]. 

ɻʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ (Wr, %) ʠʟʜʝʣʠʡ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʣʦʱʘʪʴ 

ʚʣʘʛʫ ʧʨʠ 100%-ʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. 

ʆʧʨʝʜʝʣʝʥʠʷ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʧʨʦʚʦʜʷʪʩʷ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ, 

ʧʨʠʚʝʜʝʥʥʦʡ ʚ ɻʆʉʊ 3816-81 çʇʦʣʦʪʥʘ ʪʝʢʩʪʠʣʴʥʳʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʠ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʚʦʡʩʪʚè [12, 13]. 

ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʷ ʠʟʜʝʣʠʝ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʪʘʢʦʡ 

ʫʩʘʜʢʦʡ, ʯʪʦʙʳ ʧʦʩʣʝ ʩʪʠʨʢʠ ʠʭ ʨʦʩʪ ʠ ʨʘʟʤʝʨ ʥʝ ʠʟʤʝʥʷʣʠʩʴ. ʈʘʟʤʝʨʥʳʝ ʠ 

ʨʦʩʪʦʚʦʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʣʠʤʠʪʠʨʫʶʪʩʷ ʩʪʘʥʜʘʨʪʘʤʠ ʥʘ ʛʦʪʦʚʳʝ ʠʟʜʝʣʠʷ. ʉ ʫʯʝʪʦʤ 

ʪʨʝʙʦʚʘʥʠʡ ʵʪʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʪʨʠʢʦʪʘʞʥʳʭ 

ʧʦʣʦʪʝʥ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʘʜʢʠ ʜʣʷ ʙʝʣʴʝʚʳʭ ʧʦʣʦʪʝʥ ɻʆʉʊ 

30157.01-94 çʇʦʣʦʪʥʘ ʙʝʣʴʝʚʳʝ. ʀʟʤʝʥʝʥʠʝ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʩʣʝ ʤʦʢʨʳʭ 

ʦʙʨʘʙʦʪʦʢè [14]. 

ʋʩʘʜʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʤʘʪʝʨʠʘʣʘ ʧʦʩʣʝ 

ʩʤʘʯʠʚʘʥʠʷ, ʩʪʠʨʢʠ ʠ  ʛʣʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ. 

ɼʣʷ ʚʩʝʭ ʚʠʜʦʚ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʰʝʨʩʪʴ, ʫʩʘʜʢʫ 

ʠʟʤʝʨʷʶʪ ʧʦʩʣʝ ʩʪʠʨʢʠ; ʜʣʷ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ, ʩʦʜʝʨʞʘʱʠʭ ʰʝʨʩʪʴ, -ʧʦʩʣʝ 

ʟʘʤʘʯʠʚʘʥʠʷ. ʋʩʘʜʢʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ (+), ʝʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʤʘʪʝʨʠʘʣʘ, ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ (-), ʝʩʣʠ ʨʘʟʤʝʨʳ ʤʘʪʝʨʠʘʣʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. 

ʀʩʧʳʪʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʢʨʘʩʢʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦ 

ʢʦʤʧʣʝʢʩʫ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ: ʫʚʣʘʞʥʝʥʠʷ, ʤʳʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʛʣʘʞʝʥʠʷ, ʧʦʪʘ, ʭʠʤʠʯʝʩʢʦʡ ʯʠʩʪʢʠ ʠ ʪ.ʜ.   ɼʣʷ ʢʦʥʢʨʝʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢʦʤʧʣʝʢʩ 

ʵʪʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 2351-81 çʀʟʜʝʣʠʷ 

ʠ ʧʦʣʦʪʥʘ ʪʨʠʢʦʪʘʞʥʳʝ. ʅʦʨʤʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʢʨʘʩʢʠè  [15] ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʡ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʦʢʨʘʩʢʠ ʢ ʢʘʞʜʦʤʫ ʚʠʜʫ ʚʦʟʜʝʡʩʪʚʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 

ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʢʨʘʩʢʠ ʠʩʧʳʪʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʪʝʧʝʥʠ ʟʘʢʨʘʰʠʚʘʥʠʷ ʙʝʣʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʪʘʣʦʥʘʤʠ 

ɺ ʢʘʯʝʩʪʚʝ    ʵʪʘʣʦʥʦʚ ʧʨʠʥʷʪʘ ʰʢʘʣʘ ʩʝʨʳʭ ʵʪʘʣʦʥʥʳʭ ʦʢʨʘʩʦʢ. 

ʆʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʢʨʘʩʢʠ ʧʨʦʚʦʜʷʪ ʧʨʠ ʨʘʩʩʝʷʥʥʦʤ ʩʚʝʪʝ, ʨʘʩʧʦʣʘʛʘʷ 

ʦʙʨʘʟʮʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʰʢʘʣʫ ʵʪʘʣʦʥʦʚ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɽʩʣʠ ʨʘʟʣʠʯʠʷ ʚ 

ʦʢʨʘʩʢʝ ʦʙʨʘʟʮʘ ʥʘʭʦʜʷʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʵʪʘʣʦʥʘʤʠ, ʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʦʢʨʘʩʢʠ ʦʮʝʥʠʚʘʶʪ ʜʚʫʤʷ ʙʘʣʣʘʤʠ, ʥʘʧʨʠʤʝʨ, 2-3; ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʢʨʘʩʢʘ ʠʤʝʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʝʥʴʰʝ, ʯʝʤ ʵʪʘʣʦʥ ʩ ʦʮʝʥʢʦʡ 3 ʙʘʣʣʘ, ʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʵʪʘʣʦʥ ʩ 

ʦʮʝʥʢʦʡ 2 ʙʘʣʣʘ. 

ɺʦʣʦʢʥʠʩʪʳʡ ʩʦʩʪʘʚ-ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʬʦʨʤʠʨʫʶʱʠʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʪʝʢʩʪʠʣʴʥʳʭ ʪʦʚʘʨʦʚ. ʇʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʚʦʣʦʢʦʥ, ʥʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ: ʩʞʠʛʘʥʠʝ ʚʦʣʦʢʦʥ, 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʦʣʦʢʦʥ 
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ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʤʝʥʝʥʠʷ ʦʜʥʦʛʦ-ʜʚʫʭ ʤʝʪʦʜʦʚ, ʚ ʜʨʫʛʠʭ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʪʝʥ ʠʟ ʩʤʝʩʠ ʨʘʟʥʳʭ ʚʦʣʦʢʦʥ, ʧʨʠʤʝʥʷʶʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ  [4]. 

ʇʨʦʙʘ ʥʘ ʩʞʠʛʘʥʠʝ ʧʦʤʦʛʘʝʪ ʦʪʣʠʯʠʪʴ ʚʦʣʦʢʥʘ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪ 

ʚʦʣʦʢʦʥ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʭʠʤʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ ʦʜʥʦʛʦ ʩʞʠʛʘʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ, 

ʪʘʢ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʚʦʧʨʦʩʳ ʜʘʶʪ ʦʜʠʥʘʢʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʛʦʨʝʥʠʝ. 

ʇʨʦʜʫʢʪʳ ʨʘʩʧʘʜʘ ʚʦʣʦʢʦʥ ʧʨʠ ʩʫʭʦʡ ʧʝʨʝʛʦʥʢʝ ʦʙʣʘʜʘʶʪ ʢʠʩʣʳʤʠ ʠʣʠ 

ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʦʜʫʢʪʳ ʩʫʭʦʡ ʧʝʨʝʛʦʥʢʠ ʚʦʣʦʢʦʥ ʮʝʣʣʶʣʦʟʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʭʣʦʧʦʢ, ʣʝʥ, ʚʠʩʢʦʟʥʦʝ, ʤʝʜʥʦ-ʘʤʤʠʘʯʥʦʝ ʠ ʘʮʝʪʘʪʥʦʝ ʚʦʣʦʢʥʘ), 

ʧʦʣʠʵʬʠʨʥʳʭ (ʣʘʚʩʘʥ), ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʳʭ (ʭʣʦʨʠʥ) ʦʙʣʘʜʘʶʪ ʢʠʩʣʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʠ ʧʦʵʪʦʤʫ ʚʣʘʞʥʘʷ ʩʠʥʷʷ ʣʘʢʤʫʩʦʚʘʷ ʙʫʤʘʞʢʘ ʚ ʧʨʦʙʠʨʢʝ ʦʢʨʘʩʠʪʩʷ ʚ 

ʢʨʘʩʥʳʡ ʮʚʝʪ. 

ʇʨʦʜʫʢʪʳ ʩʫʭʦʡ ʧʝʨʝʛʦʥʢʠ ʚʦʣʦʢʦʥ ʙʝʣʢʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʰʝʨʩʪʴ, 

ʥʘʪʫʨʘʣʴʥʳʡ ʰʝʣʢ), ʧʦʣʠʘʤʠʜʥʳʭ (ʢʘʧʨʦʥ, ʘʥʠʜ), ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʴʥʳʭ (ʥʠʪʨʦʥ) 

ʦʙʣʘʜʘʶʪ ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠ ʧʦʵʪʦʤʫ ʚʣʘʞʥʘʷ ʢʨʘʩʥʘʷ ʣʘʢʤʫʩʦʚʘʷ ʙʫʤʘʞʢʘ 

ʦʢʨʘʩʠʪʩʷ ʚ ʩʠʥʠʡ ʮʚʝʪ [11]. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʣʦʢʦʥ (ʤʝʪʦʜ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ) 

ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦ ʧʨʦʜʦʣʴʥʦʤʫ ʚʠʜʫ, ʧʦʧʝʨʝʯʥʦʤʫ ʩʨʝʟʫ. 

ʄʝʪʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʦʣʦʢʦʥ ʩ ʧʦʤʦʱʴʶ ʨʝʘʛʝʥʪʦʚ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʥʝʥʠʠ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʚʦʣʦʢʦʥ (ʥʘʙʫʭʘʥʠʠ, ʫʩʘʞʠʚʘʥʠʠ,  ʦʢʨʘʰʠʚʘʝʤʦʩʪʠ) ʠ ʠʭ 

ʨʘʩʪʚʦʨʝʥʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚʦʣʦʢʥʦʦʙʨʘʟʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʨʝʘʢʪʠʚʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʘʛʝʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʪʳ, 

ʱʝʣʦʯʠ, ʩʣʦʞʥʳʝ ʨʝʘʢʪʠʚʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ. ɿʘ ʠʟʤʝʥʝʥʠʝʤ ʚʦʣʦʢʦʥ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʪʘʢʞʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ 

[4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʜʦʚʦʣʴʥʦ 

ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʦʣʦʢʥʘ, ʢʨʦʤʝ ʭʣʦʧʢʦʚʦʛʦ ʠ ʣʴʥʷʥʦʛʦ 

ʚʦʣʦʢʦʥ, ʪʘʢ ʢʘʢ ʵʪʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʚʦʣʦʢʥʘ ʜʘʶʪ ʦʜʠʥʘʢʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ. 

ʆʙʦʙʱʘʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʟʜʝʣʠʷ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ, ʦʙʣʘʜʘʝʪ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ, ʦʥʠ ʛʠʜʨʦʬʦʙʥʳ ʠ ʣʠʧʦʬʠʣʴʥʳ. ʊʘʢʞʝ ʦʥʠ 

ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠʚʘʪʴ ʞʠʨʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʚʳʜʝʣʷʝʤʳʝ ʢʦʞʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʢʫʧʦʨʢʝ ʧʦʨ ʤʘʪʝʨʠʘʣʘ, ʵʪʦ ʚʝʜʝʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʭʫʜʰʝʥʠʶ ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʦʜʝʞʜʳ, ʢ ʩʥʠʞʝʥʠʶ ʚʦʟʜʫʭʦ- ʠ ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʝʜʤʝʪʦʚ ʦʜʝʞʜʳ, 

ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ  ʩ ʢʦʞʥʳʤʠ ʧʦʢʨʦʚʘʤʠ ʨʝʙʝʥʢʘ, ʥʝʜʦʧʫʩʪʠʤʦ. 
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ʇʈɽɺʈɸʑɽʅʀɽ ʂʈʀʉʊɸʃʃʀʏɽʉʂʆʁ ʉʊʈʋʂʊʋʈʓ 

ʉʆɽɼʀʅɽʅʀʗ TIO2 ɺ ʕʃɽʂʊʈʆʇʈʆɺʆɼʗʑɽɽ ʉʆɽɼʀʅɽʅʀɽ TI3O5 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʝʨʘʤʠʢʠ ʩ ʜʦʙʘʚʢʦʡ 

ʥʘʥʦʯʘʩʪʠʮ TiO2. ɺ ʧʨʦʮʝʩʩʝ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʝʢʘʥʠʷ ʢʝʨʘʤʠʢʠ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ TiO2 ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʚʨʘʱʝʥʠʝ  ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʦʝʜʠʥʝʥʠʷ TiO2 ʚ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʝ ʩʦʝʜʠʥʝʥʠʝ Ti3O5.  
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ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 

ʆʢʩʠʜʥʦ-ʙʝʨʠʣʣʠʝʚʘʷ ʢʝʨʘʤʠʢʘ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʴ, ʥʘʥʦʯʘʩʪʠʮʳ. 

ɺɺɽɼɽʅʀɽ 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʯʘʩʪʦʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʠʤʧʝʜʘʥʩʘ ʠ ʫʛʣʘ 

ʩʜʚʠʛʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʚʝʜʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ TiO2. ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʢʝʨʘʤʠʢʠ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʧʦʨʦʰʢʘ ʦʢʩʠʜʘ ʙʝʨʠʣʣʠʷ ʩ 

ʜʦʙʘʚʢʘʤʠ ʤʠʢʨʦ- ʠ ʥʘʥʦʧʦʨʦʰʢʦʚ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʠ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʕʚʦʣʶʮʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʢʝʨʘʤʠʢʠ ʩ ʜʦʙʘʚʢʦʡ ʥʘʥʦ ʯʘʩʪʠʮ TiO2 ʚ 

ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 1500 ï 1550Áʉ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1ï ʕʚʦʣʶʮʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʢʝʨʘʤʠʢʠ ʩʦʩʪʘʚʘ 

 

ɺʝʆ + 29,0 % 
ʤʢʤTiO2 + 1,0 %

ʥʘʥʦTiO2  ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʀʟ ʨʠʩʫʥʢʘ 1  ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩʧʝʢʘʥʠʷ 1500 ÁC  ʚ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʝ ʢʝʨʘʤʠʢʠ ʥʘ ʬʦʥʝ ʢʨʫʧʥʳʭ, ʧʦʨʷʜʢʘ 20 ï 25 ʤʢʤ ʬʨʘʛʤʝʥʪʦʚ ʟʝʨʝʥ 

TiO2, ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ (1212 ʰʪ.) ʠ ʤʝʣʢʠʭ ʟʝʨʝʥ ʨʘʟʤʝʨʦʤ ʦʪ 1,0 

ʜʦ 5,0 ʤʢʤ. ʂʘʢ ʚʠʜʥʦ, ʢʨʫʧʥʳʝ ʵʣʝʤʝʥʪʳ TiO2 ʠʤʝʶʪ ʤʝʣʢʠʝ ~ 0,5 ï 1,0 ʤʢʤ 

ʰʘʨʦʚʠʜʥʳʝ ʧʦʨʳ. 

 

ʈʠʩʫʥʦʢ 2ï ʌʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷTiO2 ï BeO. 

 

ʆʜʥʘʢʦ, ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʬʘʟʦʚʦʡ ʛʨʘʥʠʮʳ ɺʝʆ ï TiO2  ʚ ʥʘʥʦ 

ʨʘʟʤʝʨʥʦʤ ʤʘʩʰʪʘʙʝ ʥʝ ʫʜʘʣʦʩʴ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʬʘʟʳ TiO2. ʊʘʢ 
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ʥʘʟʳʚʘʝʤʳʡ ʜʠʬʬʫʟʠʦʥʥʳʡ ʙʘʨʴʝʨ ʩʜʝʨʞʠʚʘʶʱʠʡ ʨʦʩʪ ʢʨʠʩʪʘʣʣʘ ʚʦʟʥʠʢʘʝʪ ʥʘ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ. ʌʘʟʦʚʳʡ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʧʫʩʪʦʪ (ʧʦʨ) ʬʘʟʦʡ TiO2 ʚ ʧʨʦʮʝʩʩʝ ʫʩʘʜʢʠ 

ʢʝʨʘʤʠʢʠ ʧʨʠ ʩʧʝʢʘʥʠʠ. 

ʆʢʩʠʜ ʙʝʨʠʣʣʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ TiO2 ʷʚʣʷʝʪʩʷ ʠʥʝʨʪʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ, ʪʦ 

ʝʩʪʴ ʤʝʞʜʫ ʥʠʤʠ ʦʪʩʫʪʩʪʚʫʝʪ ʭʠʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʬʘʟʦʚʦʡ ʜʠʘʛʨʘʤʤʝ, ʨʠʩʫʥʦʢ 2. 

ʆʙʨʘʟʮʳ  ʢʝʨʘʤʠʢʠ ʩʦʩʪʘʚʘ BeO + 5 ʤʘʩʩ. % ʥʘʥʦTiO2   ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʜʚʫʭʬʘʟʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʚʝʨʛʘʣʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩʧʝʢʘʥʠʷ 1700Áʉ (ʚʳʰʝ ʧʝʨʝʭʦʜʘ ʚ 

ʦʙʣʘʩʪʴ ʞʠʜʢʦʬʘʟʥʦʛʦ ʩʧʝʢʘʥʠʷ ï 1670Áʉ), ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʤʝʭʘʥʠʟʤʘ 

ʞʠʜʢʦʬʘʟʥʦʛʦ  ʩʧʝʢʘʥʠʷ. ʇʝʨʚʦʡ ʬʘʟʦʡ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʦʢʩʠʜ ʙʝʨʠʣʣʠʷ BeO, ʚʪʦʨʦʡ 

ʬʘʟʦʡ ʩ ʤʝʥʴʰʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, - ʥʘʥʦ ʯʘʩʪʠʮʳ TiO2. ɺ ʨʘʚʥʦʚʝʩʥʦʤ  ʩʦʩʪʦʷʥʠʠ,  

ʟʥʘʯʝʥʠʷ  ʜʠʵʜʨʠʯʝʩʢʠʭ ʫʛʣʦʚ ʩʪʨʝʤʷʪʩʷ ʢ ʚʝʣʠʯʠʥʘʤ, ʟʘʜʘʚʘʝʤʳʤ  ʩʦʦʪʥʦʰʝʥʠʝʤ  

ʧʦʚʝʨʭʥʦʩʪʥʳʭ  ʵʥʝʨʛʠʡ  ʥʘ ʛʨʘʥʠʮʘʭ ʨʘʟʜʝʣʘ ʬʘʟ, ʨʠʩʫʥʦʢ 3. 

 

 
 

ʈʠʩʫʥʦʢ 3. ï ʌʦʨʤʘ ʪʨʦʡʥʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʚ ʜʚʫʤʝʨʥʦʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʝ. 

 

 ʅʘ ʬʦʪʦʛʨʘʬʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʵʣʝʢʪʨʦʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ  ʢʝʨʘʤʠʢʠ BeO + 5,0 

% ʥʘʥʦTiO2 . ʊ = 1800 Áʉ. 

ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʠʵʜʨʠʯʝʩʢʦʛʦ ʫʛʣʘ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ  ʢʨʠʩʪʘʣʣʘʤʠ 

ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ  ʢʦʥʪʘʢʪʘ  ʢʨʠʩʪʘʣʣʦʚ  ʩʦ ʚʪʦʨʦʡ 

ʬʘʟʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʜʠʵʜʨʠʯʝʩʢʠʡ ʫʛʦʣ ʩʦʩʪʘʚʣʷʝʪ 0 ï 

30. ʊʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʟʥʘʯʝʥʠʷ ʜʠʵʜʨʠʯʝʩʢʦʛʦ ʫʛʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 1800Áʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʧʝʢʘʥʠʷ ʢʝʨʘʤʠʢʠ ʟʘ ʩʯʝʪ ʜʦʙʘʚʢʠ ʥʘʥʦ ʯʘʩʪʠʮ TiO2 ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʤʝʥʴʰʝʥʠʶ ʤʝʞʬʘʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʵʥʝʨʛʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʝʥʠʶ 

ʧʣʦʪʥʦʩʪʠ, ʪʚʝʨʜʦʩʪʠ, ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦ ʜʨʫʛʠʭ  ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʨʠ ʫʩʣʦʚʠʠ ʩʜʝʨʞʠʚʘʥʠʷ ʨʦʩʪʘ ʨʘʟʤʝʨʘ ʢʨʠʩʪʘʣʣʘ TiO2 ʠ ɺʝʆ. 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 1 ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʪʨʠ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʘ (Ti+3), ʵʪʦ TiH. ʈʝʘʢʮʠʠ, ʜʘʶʱʠʝ ʯʠʩʪʳʡ ʙʝʨʠʣʣʠʡ ɺʝ ʥʝ 

ʥʘʡʜʝʥʳ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɺʝʆ ʠ TiO2 ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʪʨʦʧʠʡʥʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʢʦʥʩʪʘʥʪ ʨʘʚʥʦʚʝʩʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʫʨʘʚʥʝʥʠʠ ɻʠʙʙʩʘ-ɻʝʣʴʤʛʦʣʴʮʘ. 
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ʊʘʙʣʠʮʘ 1 ï ʇʨʦʚʦʜʠʤʦʩʪʴ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ,                         

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ                                      

ʧʨʦʚʦʜʷʱʝʡ (ɺʝʆ + TiO2)-ʢʝʨʘʤʠʢʠ. 

ʇʨʦʚʦʜʥʠʢ ɼʠʵʣʝʢʪʨʠʢ 

Be 

C 

Ti 

BeH 

BeC2 

TiO 

Ti2O3 

Ti3O5 

TiH 

BeO 

Be2C 

TiO2 

Be(OH)2 

TiC 

 

ɼʘʥʥʳʝ ʵʥʪʨʦʧʠʡʥʦʛʦ ʨʘʩʯʝʪʘ ʢʦʥʩʪʘʥʪ ʨʘʚʥʦʚʝʩʠʷ, ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ 

ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ1550Áʉ, ʪʘʙʣʠʮʘ 3. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʘʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ ʧʨʠ ʊ = 1550̄ʉ 

ʍʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ 
ȹG, 

ʢɼʞ/ʤʦʣʴ 

TiO2 + C Ÿ TiO + CO 

A
TGD < 0 

2TiO2 + C Ÿ Ti2O3 + CO 

3TiO2 + H2 ŸTi 3O5+ H2O 

TiO2 + CH Ÿ CO2 + TiH  

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʚʦʟʤʦʞʥʳʭ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʭ ʬʘʟ ʦʪʚʝʯʘʶʱʠʭ ʟʘ 

ʧʨʦʚʦʜʠʤʦʩʪʴ ʢʝʨʘʤʠʢʠ ʩʦʩʪʘʚʘ (ɺʝʆ+ʤʢʤTiO2 + ʥʘʥʦTiO2 ), ʩʧʝʯʝʥʥʦʡ ʧʨʠ ʊ = 1550Áʉ, 

ʦʩʥʦʚʥʳʤʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʤʠ ʬʘʟʘʤʠ ʷʚʣʷʶʪʩʷ TiO, Ti2O3, Ti3O5 ʠ TiH.  

ʕʬʬʝʢʪ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʧʦʛʣʦʱʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʢʝʨʘʤʠʢʠ ʧʫʪʝʤ ʪʝʨʤʦʜʠʬʬʫʟʠʠ ʚ ʥʝʝ ʠʦʥʦʚ 

ʧʝʨʝʤʝʥʥʦʡ ʚʘʣʝʥʪʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʷ ʚʪʦʨʦʡ ʬʘʟʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʷ ɺʝʆ ʠ ʪʠʪʘʥʩʦʜʝʨʞʘʱʠʭ ʬʘʟ, ʘ ʪʘʢʞʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʪʝʧʝʥʠ ʥʝ ʩʪʝʭʠʦʤʝʪʨʠʠ ʦʢʩʠʜʦʚ ʪʠʪʘʥʘ, ʢʦʛʜʘ ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʨʷʜʫ Ti4+ Ÿ Ti3+ Ÿ Ti2+, ʫʜʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʩʚʦʡʩʪʚʘʤʠ 

ʪʘʢʦʡ ʢʝʨʘʤʠʢʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʤʧʝʜʘʥʩ ʚʦʟʥʠʢʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʫʯʘʩʪʦʢ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʧʦʤʠʤʦ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʜʝʨʞʠʪ ʠ ʨʝʘʢʪʠʚʥʦʝ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʝ çʝʤʢʦʩʪʥʦʝè  ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ 

ʥʘʧʨʷʞʝʥʠʝ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʩʜʚʠʥʫʪʦ ʧʦ ʬʘʟʝ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ˊ/2 ʜʦ ḯ /2. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʤʧʝʜʘʥʩ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ, ʧʦ 

ʢʦʪʦʨʦʡ ʧʨʦʪʝʢʘʝʪ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ. 
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ʀʤʧʝʜʘʥʩʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʠʩʭʦʜʥʦʛʦ ʦʙʨʘʟʮʘ ʙʝʟ ʜʦʙʘʚʢʠ ʥʘʥʦ ʯʘʩʪʠʮ, 

(ʨʠʩʫʥʦʢ 5) ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʧʦʨʦʰʢʦʚ ʤʠʢʨʦʥʥʳʭ ʨʘʟʤʝʨʦʚ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʘʢʦʡ 

ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʚʦʜʷʱʠʡ ʢʦʤʧʦʟʠʪ. 

 

 
ʈʠʩʫʥʦʢ 5 ïʊʠʧʠʯʥʳʝ ʯʘʩʪʦʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʠʤʧʝʜʘʥʩʘ 

 

йZй(1) (ǒ) ʠ ʫʛʣʘ ʩʜʚʠʛʘ ʬʘʟʳj  (2)  (ƺ) ʜʣʷ ʩʝʨʠʡʥʳʭ ʦʙʨʘʟʮʦʚ  ʢʝʨʘʤʠʢʠ 

ʩʦʩʪʘʚʘ BeO+30%
ʤʢʤTiO2 (ɹʊ-30) ʙʝʟ ʜʦʙʘʚʢʠ ʥʘʥʦ ʯʘʩʪʠʮ TiO2, ʊ = 1530Áʉ 

ʅʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ, ʜʦ 100 ɻʮ, ʤʦʜʫʣʴ ʠʤʧʝʜʘʥʩʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 4,2 ʢʆʤ, 

ʜʘʣʝʝ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ 

ʤʦʜʫʣʷ ʠʤʧʝʜʘʥʩʘ ʜʦ 2,5ʆʤ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʝ 108ɻʮ. ʌʘʟʦʚʳʡ ʫʛʦʣ 

ʢʦʤʧʦʟʠʪʥʦʡ ʢʝʨʘʤʠʢʠ ʥʘʯʠʥʘʝʪʩʷ ʧʦʯʪʠ ʩ ʥʫʣʷ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ -82Á ʥʘ ʯʘʩʪʦʪʝ 106 ɻʮ, ʜʘʣʝʝ, ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ 

ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʜʦ 46Á ʥʘ ʯʘʩʪʦʪʝ 4,5Ā107ɻʮ. 

ʉ ʜʘʣʴʥʝʡʰʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʨʝʣʘʢʩʘʮʠʠ ʟʥʘʯʝʥʠʷ ʬʘʟʦʚʦʛʦ ʫʛʣʘ, ʪ.ʝ. ʦʥ ʥʘʯʠʥʘʝʪ ʨʘʩʪʠ, 57Á ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʝ 108ɻʮ.  

 

 
ʘ)                                                             ʙ) 

ʘ ïɺʝʆ + 29,5 %
ʤʢʤTiO2 + 0,5%

ʥʘʥʦTiO2 ; ʙïɺʝʆ + 29,0 % 
ʤʢʤTiO2 + 1,0 % 

ʥʘʥʦTiO2

. 

ʈʠʩʫʥʦʢ 6 ï ʊʠʧʠʯʥʳʝ ʯʘʩʪʦʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʠʤʧʝʜʘʥʩʘ йZй(1) (ǒ) ʠ 

ʫʛʣʘ ʩʜʚʠʛʘ ʬʘʟʳj(2)  (ƺ),ʊ = 1530Áʉ. 

 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʝʢʘʥʠʷ 1500, 1510, 1520Áʉ 

ʢʨʠʚʳʝ ʠʤʧʝʜʘʥʩʘ ʚʝʜʫʪ ʩʝʙʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ. 
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ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʝʢʘʥʠʷ ʢʝʨʘʤʠʢʠ ʩ ʜʦʙʘʚʢʦʡ ʥʘʥʦ ʯʘʩʪʠʮ TiO2 

(0,1 ï 1,5) %, ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 1530Áʉ (ʨʠʩʫʥʦʢ 6) ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʧʘʜʝʥʠʷ ʝʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

 

ɺʓɺʆɼʓ 

1. ʋʩʪʘʥʦʚʣʝʥ ʤʝʭʘʥʠʟʤ ʩʘʤʦʟʘʣʝʯʠʚʘʥʠʷ ʤʠʢʨʦʧʦʨ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩ ʜʦʙʘʚʢʦʡ 0,1 ï 1,5 ʤʘʩʩ. % 
ʥʘʥʦTiO2 , ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʧʨʦʥʠʢʥʦʚʝʥʠʠ 

ʬʘʟʳTiO2 ʚ ʧʫʩʪʦʪʳ ʠ ʧʦʨʳ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ɺʝʆ ʚ ʧʨʦʮʝʩʩʝ ʫʩʘʜʢʠ 

ʢʝʨʘʤʠʢʠ ʧʨʠ ʩʧʝʢʘʥʠʠ.  

2. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ  

ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 5 ʤʢʤ ï 1257 ʰʪ, ʥʘ ʧʣʦʱʘʜʠ 0,137 ʤʤ2 ʚ 

ʦʙʨʘʟʮʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʤʠʢʨʦʧʦʨʦʰʢʦʚ, ʪʘʢʠʭ ʟʝʨʝʥ ï 334 ʰʪ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʜʝʨʞʠʚʘʥʠʝʤ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʘ ʧʨʠ ʩʧʝʢʘʥʠʠ ʢʝʨʘʤʠʢʠ ʩ ʥʘʥʦ ʜʦʙʘʚʢʘʤʠ. 

3. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʝʢʘʥʠʷ ʢʝʨʘʤʠʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 0,1 ï 2,0 ʤʘʩʩ. 

% 
ʥʘʥʦTiO2 ʜʦ 1550Üʉ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʝʚʨʘʱʝʥʠʝʤ  ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʦʝʜʠʥʝʥʠʷ TiO2 ʚ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʝ ʩʦʝʜʠʥʝʥʠʝ Ti3O5. ɺ ʧʨʦʮʝʥʪʥʦʤ ʬʘʟʦʚʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʦʙʨʘʟʮʘ, ʩʦʜʝʨʞʘʥʠʝ Ti3O5 ʚʦʟʨʘʩʪʘʝʪ ʥʘ 

~12. 
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ʊʘʫ-ʢʝʥ ᴇʥʝʨʢᴅʩʽʙʽ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʵʢʦʥʦʤʠʢʘʩʳʥʜʘ ʤʘשʳʟʜʳ 

ʨᴇʣ ʘʪץʘʨʘʜʳ. ɸʫʳʨ ʞᴅʥʝ ʞʝשʽʣ ᴇʥʝʨʢᴅʩʽʧʪʽש ʜʘʤʫʳ ʢᴇʙʽʥʝʩʝ ץʘʨʘ, ʪװʩʪʽ ʞᴅʥʝ ʩʠʨʝʢ 

ʤʝʪʘʣʜʘʨ ʢʝʥʜʝʨʽʥ ᴇʥʜʽʨʫʜʽש ᴇʩʫʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

 ʪʘʩ ,שʩʪʽ ʤʝʪʘʣʜʘʨʜʳװʘʨʘ, ʪץ ,שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʢᴇʤʽʨʜʽץʘʟʘפ

ʪײʟʜʘʨʳʥʳש, ʬʦʩʬʦʨʠʪ ʢʝʥʜʝʨʽʥʽש, ʘʣʪʳʥʥʳש ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʧʘʡʜʘʣʳ ץʘʟʙʘʣʘʨʜʳש 

ʙʘʡ ץʦʨʣʘʨʳ ʙʘʨ. ʂʝʥʜʝʨʜʝʥ ᴅʨʪװʨʣʽ ʤʝʪʘʣʜʘʨ, ʭʠʤʠʷʣʳץ ʪʳשʘʡʪץʳʰʪʘʨ, ײץʨʳʣʳʩ 

ʤʘʪʝʨʠʘʣʜʘʨʳ, ʘʩ ʪײʟʳ ʞᴅʥʝ ʤʠʥʝʨʘʣʜʳ ʰʠʢʽʟʘʪʪʳש ʢᴇʧʪʝʛʝʥ ʙʘʩץʘ ʪװʨʣʝʨʽ 

ʘʣʳʥʘʜʳ. 

ʄʠʥʝʨʘʣʜʳץ ʰʠʢʽʟʘʪʪʳש ʥʝʛʽʟʛʽ ʪװʨʣʝʨʽʥ ᴇʥʜʽʨʫ ץʦʨʣʘʨʳ ʤʝʥ ʜʝשʛʝʡʽ 

ʙʦʡʳʥʰʘ פʘʟʘץʩʪʘʥ ʤʠʥʝʨʘʣʜʳץ-ʰʠʢʽʟʘʪ ʙʘʟʘʩʳ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʽש ʘʣסʘʰץʳ 

ʦʥʜʳסʳʥʘ ʢʽʨʝʜʽ. פʘʟʘץʩʪʘʥʥʳש ʪʘʫ-ʢʝʥ ᴇʥʝʨʢᴅʩʽʙʽʥʽש ᴇʟʽʥʝ ʪᴅʥ ʝʨʝʢʰʝʣʽʛʽʥʝ 

ᴇʥʜʽʨʽʣʝʪʽʥ ʧʘʡʜʘʣʳ ץʘʟʙʘʣʘʨʜʳװ שʣʢʝʥ ץʘʨץʳʥʤʝʥ ʜʘʤʫʳ ʞʘʪʘʜʳ. 

 ʘʫʽʧʩʽʟʜʽʢ ʤᴅʩʝʣʝʣʝʨʽ ʙʦʡʳʥʰʘ ʥʝʛʽʟʛʽ ʥʦʨʤʘʪʠʚʪʽʢץ ʳ ᴇʥʝʨʢᴅʩʽʧʪʽʢסʈ-ʜʘפ

ʞᴅʥʝ ʟʘשʥʘʤʘʣʳײץ ץʞʘʪʪʘʨ פʈ ʄʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨʳ ᴅʟʽʨʣʝʛʝʥ ʞᴅʥʝ ʙʝʢʽʪʢʝʥ 

ʟʘשʜʘʨ ʤʝʥ ʟʘסשʘ ʪᴅʫʝʣʜʽ ʘʢʪʽʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊᴇʤʝʥʜʝ ʪʘʫ-ʢʝʥ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝʛʽ 

ᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʘʫʽʧʩʽʟʜʽʢ ʧʝʥ ʝשʙʝʢʪʽ ץʦʨסʘʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʨʝʪʪʝʡʪʽʥ ʥʝʛʽʟʛʽ ײץʞʘʪʪʘʨ 

ʢʝʣʪʽʨʽʣʛʝʥ [1-5]: 

ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳϬ ʟʘϬʥʘʤʘʣʳϨ ʘʢʪʽʣʝʨʽ: 

 ;.ʂʦʥʩʪʠʪʫʮʠʷʩʳ, 30.08.1995 ʞ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ -

- çɸʟʘʤʘʪʪʳץ ץʦʨסʘʫ ʪʫʨʘʣʳè פʈ ɿʘשʳ, 11.04.2014 ʞ. ˉ 188-V; 

- çɾʝʨ ץʦʡʥʘʫʳ ʞᴅʥʝ ʞʝʨ ץʦʡʥʘʫʳʥ ʧʘʡʜʘʣʘʥʫ ʪʫʨʘʣʳè פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʂʦʜʝʢʩʽ, 27.12.2017 ʞ. ˉ 125-VI;  

 ʢʦʜʝʢʩʽ, 02.01.2021 ʞ. ˉ 400-VI ץʕʢʦʣʦʛʠʷʣʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ -

 ;ʈɿפ

- çɽשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʞᴅʥʝ ʝשʙʝʢʪʽ ץʦʨסʘʫ ʪʫʨʘʣʳè פʈ ɿʘשʳ, 15.05.2007 ʞ. 

ˉ252; 

 ;ʙʝʢ ʢʦʜʝʢʩʽ, 23.11.2015 ʞ. ˉ 414-Vשʈ ɽפ -

- çפʳʟʤʝʪʢʝʨʜʽ ʝשʙʝʢ (ץʳʟʤʝʪʪʽʢ) ʤʽʥʜʝʪʪʝʨʽʥ ʘʪץʘʨʫ ʢʝʟʽʥʜʝ ʦʥʳ ʞʘʟʘʪʘʡʳʤ 

ʦץʠסʘʣʘʨʜʘʥ ʤʽʥʜʝʪʪʽ ʩʘץʪʘʥʜʳʨʫ ʪʫʨʘʣʳè פʈ ɿʘשʳ. פʈ ʇʘʨʣʘʤʝʥʪʽ, 07.02.2005 ˉ 

30-III פʈɿ; 

- çפʳʟʤʝʪʽ װʰʽʥʰʽ ʪײʣסʘסʘ ʢʝʣʪʽʨʽʣʛʝʥ ʟʠʷʥ ץʘʫʧʽʤʝʥ ײʰʪʘʩץʘʥ ʄᴆʆ (ɻʇʆ) 

ʦʙʲʝʢʪʽʣʝʨ ʠʝʣʝʨʽʥ ʤʽʥʜʝʪʪʽ ʩʘץʪʘʥʜʳʨʫè פʈ ɿʘשʳ, פʈ ʇʘʨʣʘʤʝʥʪʽ: 07.07.2004 ʞ. ˉ 

580-II ʆʇ; 

- çʂʦʥʚʝʥʮʠʷʣʘʨʜʳ ʨʘʪʠʬʠʢʘʮʠʷʣʘʫ ʪʫʨʘʣʳ ˉ148è פʈ ɿʘשʳ. פʈ ʇʨʝʟʠʜʝʥʪʽ 
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26.06.1996 ʞ.; 

- çʂʦʥʚʝʥʮʠʷʣʘʨʜʳ ʨʘʪʠʬʠʢʘʮʠʷʣʘʫ ʪʫʨʘʣʳ ˉ155è פʈ ɿʘשʳ. פʈ ʇʨʝʟʠʜʝʥʪʽ 

13.06.96 ʞ. ˉ7-1. 

ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ϭʢʽʤʝʪʽʥʽϬ ϧʘʫʣʳʣʘʨʳ: 

- ɾʝʨ ץʦʡʥʘʫʳʥ ʧʘʡʜʘʣʘʥʫ ץײץʳסʳʥʘ ʣʠʮʝʥʟʠʷʣʘʨ ʙʝʨʫ ʪʫʨʘʣʳ. 12.06.1998 ʞ. 

ˉ531; 

- ɽשʙʝʢ ʞʘסʜʘʡʣʘʨʳ ʙʦʡʳʥʰʘ ײʡʳʤʥʳש ᴇʥʜʽʨʽʩʪʽʢ ʦʙʲʝʢʪʽʣʝʨʽʥ ʘʪʪʝʩʪʘʪʪʘʫ 

ʪʫʨʘʣʳ ʝʨʝʞʝ. 19.03.1998 ʞ. ˉ486; 

- ᴆʥʝʨʢᴅʩʽʧʪʽʢ ʦʙʲʝʢʪʽʥʽץ שʘʫʽʧʩʽʟʜʽʢ ʜʝʢʣʘʨʘʮʠʷʩʳʥ ᴅʟʽʨʣʝʫ ʝʨʝʞʝʣʝʨʽ. 

13.06.2001 ʞ. ˉ113; 

- ᴄʨʪװʨʣʽ ʤʝʥʰʽʢ ʞᴅʥʝ ʰʘʨʫʘʰʳʣʳץ ʥʳʩʘʥʜʘʨʳʥʜʘסʳ ײʡʳʤʜʘʨʜʘ ץʘʫʽʧʪʽʣʽʛʽ 

ʞʦסʘʨʳ ʞʘסʜʘʡʣʘʨʜʘ ʞײʤʳʩʪʘʨʜʳ ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ ʥʘʨʷʜ-ʨץײʩʘʪʪʘʨʜʳ ʨʝʩʽʤʜʝʫ 

ʞᴅʥʝ ץʦʣʜʘʥʫ ʞᴇʥʽʥʜʝʛʽ ʝʨʝʞʝ. 4.09.1998 ʞ. ˉ9. 

ɽʨʝʞʝʣʝʨ, ʥϰʩϨʘʫʣʳϨʪʘʨ, ʩʪʘʥʜʘʨʪʪʘʨ [6-14[: 

- ʇʘʡʜʘʣʳ ץʘʟʙʘʣʘʨ ʢʝʥʦʨʳʥʜʘʨʳʥ ʘʰʳץ ʪᴅʩʽʣʤʝʥ ʠʛʝʨʫ ʢʝʟʽʥʜʝʛʽ 

ᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʘʫʽʧʩʽʟʜʽʢ ʪʘʣʘʧʪʘʨʳ. ʊɾ ʄʠʥʠʩʪʨʽʥʽ219ˉ 2008.12.29 ש ʙײʡʨʳסʳ; 

- ʈʝʟʝʨʚʫʘʨʣʘʨʜʳ ʪʝʭʥʠʢʘʣʳץ ʧʘʡʜʘʣʘʥʫ ʝʨʝʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʞᴇʥʜʝʫ 

ʞᴇʥʽʥʜʝʛʽ ʥײʩץʘʫʣʳץʪʘʨ. ʂʉʈʆ ʤʝʤʣʝʢʝʪʪʽʢ ʤײʥʘʡ ᴇʥʽʤʽ, 1986 ʞ.; 

- ʊɾ ʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ʞʦʶ ʞᴇʥʽʥʜʝʛʽ ʄʀ ץʘʜʘסʘʣʘʫʰʳ ʦʨʛʘʥʜʘʨʳʥʘ ᴇʥʝʨʢᴅʩʽʧ 

ʩʘʣʘʣʘʨʳʥʜʘ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʦʪʘʥʜʳץ, ʩʦʥʜʘʡ-ʘץ ץʘʫʽʧʪʽʣʽʛʽ ʞʦסʘʨʳ ʠʤʧʦʨʪʪʳץ 

ᴇʥʽʤʜʝʨʜʽש ʞʘשʘ װʣʛʽʣʝʨʽʥ ʩʝʨʠʷʣʳץ ʰʳסʘʨʫסʘ ʞᴅʥʝ ץʦʣʜʘʥʫסʘ ʨץײʩʘʪ ʙʝʨʫ, 

 ;ʞ. ˉ 280 22.12.1999 ,ץʘʫʣʳץʩײʪʘʨʳʥʘ ʞʽʙʝʨʫ ʪᴅʨʪʽʙʽ ʪʫʨʘʣʳ ʅץʘʙʳʣʜʘʫ ʩʳʥʘץ

 ʘʫʽʧʩʽʟ ʧʘʡʜʘʣʘʥʫץ ʤʳʩ ʽʩʪʝʡʪʽʥ ʳʜʳʩʪʘʨʜʳ ʦʨʥʘʪʫ ʞᴅʥʝײʳʩʳʤʤʝʥ ʞפ -

ʝʨʝʞʝʣʝʨʽ. פʈ ʄʝʤʪʝʭץʘʜʘסʘʣʘʫ, 1994 ʞ.; 

- ɾװʢ ʢᴇʪʝʨʛʽʰ ʢʨʘʥʜʘʨʜʳ ʦʨʥʘʪʫ ʞᴅʥʝ ץʘʫʽʧʩʽʟ ʧʘʡʜʘʣʘʥʫ ʝʨʝʞʝʣʝʨʽ. פʈ 

ʄʝʤʪʝʭץʘʜʘסʘʣʘʫ, 1995 ʞ.; 

- ᴆʨʪ ץʘʫʽʧʩʽʟʜʽʛʽ. ɾʘʣʧʳ ʪʘʣʘʧʪʘʨ. ɻʆʉʊ 12.1.004-91; 

 ʘʫʽʧʩʽʟʜʽʛʽ ʝʨʝʞʝʣʝʨʽ. ʅʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨץ ʳ ᴆʨʪסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘץʘʟʘפ -

 ;.ʘʣʘʫ.1997 ʞסʘʜʘץ ץʈ ʄʝʤʣʝʢʝʪʪʽʢ ʊʝʭʥʠʢʘʣʳפ

- ɻʘʟ ץʘʫʽʧʪʽ ʞײʤʳʩʪʘʨʜʳ ץʘʫʽʧʩʽʟ ʞװʨʛʽʟʫʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʞᴇʥʽʥʜʝʛʽ װʣʛʽʣʽʢ 

ʥײʩץʘʫʣʳפ .ץʈ ʊɾ ʞᴇʥʽʥʜʝʛʽ ʤʝʤʣʝʢʝʪʪʽʢ ʢʦʤʠʪʝʪʽ, 1997 ʞ. 

- - ʍʠʤʠʷʣʳץ ץʘʫʽʧʪʽ ʦʙʲʝʢʪʽʣʝʨʜʝ ʞᴅʥʝ ʢᴇʣʽʢʪʝ ʘʚʘʨʠʷʣʘʨ (ץʠʨʘʫʣʘʨ) ʢʝʟʽʥʜʝ 

ʢװʰʪʽ ᴅʩʝʨ ʝʪʝʪʽʥ ʫʣʳ ʟʘʪʪʘʨʤʝʥ ʞץײʪʳʨʫ ʘʫץʳʤʳʥ ʙʦʣʞʘʫ ᴅʜʽʩʪʝʤʝʩʽ. ʃʝʥʠʥʛʨʘʜ, 

1990 ʞ; 

 ʠʨʘʫ (ʘʚʘʨʠʷ)ץ ʘʪʪʳ ᴅʩʝʨ ʝʪʝʪʽʥ ʫʣʳ ʟʘʪʪʘʨ ʙʘʨ ʦʙʲʝʢʪʽʣʝʨʜʝץ ʨʘʤʳʥʜʘײפ -

ʢʝʟʽʥʜʝʛʽ ʭʠʤʠʷʣʳץ ʞʘסʜʘʡʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ ʞᴇʥʽʥʜʝʛʽ ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʘʣ. 

ɸʣʤʘʪʳ 1990 ,.ץ ʞ.; 

- ɸʧʘʪʪʘʨ ʤʝʥ ʢʘʪʘʩʪʨʦʬʘʣʘʨ. ɸʚʘʨʠʷʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ʞʦʶ. ʄ, 1996, 

1-4 ʢʽʪʘʧʪʘʨ; 

- ʆʪʳʥ-ʘʫʘ ץʦʩʧʘʣʘʨʳʥʳש ʘʚʘʨʠʷʣʳץ ʞʘʨʳʣʳʩʪʘʨʳʥʳש ʩʘʣʜʘʨʳʥ ʙʘסʘʣʘʫ 

ᴅʜʽʩʪʝʤʝʩʽ. ʄ. נʊʆ "ᴆʥʝʨʢᴅʩʽʧʪʽʢ ץʘʫʽʧʩʽʟʜʽʢ", 1993 ʞ.; 

- ᴆʥʝʨʢᴅʩʽʧʪʽʢ ʦʙʲʝʢʪʽʥʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ ʜʝʢʣʘʨʘʮʠʷʣʘʫ. çᴆʥʝʨʢᴅʩʽʧʪʝʛʽ ʝשʙʝʢ 

 ;ʘʫʽʧʩʽʟʜʽʛʽè ˉ7, 1996, 2-19 ɹɹץ

- ʉʉɹʊ. ɸʫʘʥʳ ʢʦʥʜʠʮʠʦʥʝʨʣʝʫʛʝ ʞᴅʥʝ ʞʝʣʜʝʪʫʛʝ ʘʨʥʘʣסʘʥ ʞʘʙʜʳץ. ɾʘʣʧʳ 

 ;ʘʫʽʧʩʽʟʜʽʢ ʪʘʣʘʧʪʘʨʳ. ɻʆʉʊ 12.2.137-96ץ
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- ʉʉɹʊ. ᴆʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʪʝʨ. פʘʫʽʧʩʽʟʜʽʢ ʪʘʣʘʧʪʘʨʳ. ɻʆʉʊ 12.3.002-75; 

- ʉʉɹʊ. ᴆʥʜʽʨʽʩʪʽʢ ʞʘʙʜʳץ. ɾʘʣʧʳ ץʘʫʽʧʩʽʟʜʽʢ ʪʘʣʘʧʪʘʨʳ. ɻʆʉʊ 122.003-91; 

- ʉʉɹʊ. ɾײʤʳʩ ץʳʩʳʤʳ 0,07 ʄʇʘ ʜʝʡʽʥ ʙʫ ץʘʟʘʥʜʳץʪʘʨʳ. פʘʫʽʧʩʽʟʜʽʢ 

ʪʘʣʘʧʪʘʨʳ. ɻʆʉʊ 12.2.096-83; 

- ɾʘʙʜʳץʪʳץ שʘʫʽʧʩʽʟʜʽʛʽ. ɾʘʙʜʳץ ʰʳסʘʨʘʪʳʥ ץʘʫʽʧʪʽ ʟʘʪʪʘʨʜʘʥ ʜʝʥʩʘʫʣʳץץʘ 

 ʪʘʣʘʧʪʘʨ. ɻʆʉʊ ץʘʫʽʧʪʽ ʘʟʘʡʪʫ. 1 ʞᴅʥʝ 2 ʙᴇʣʽʢʪʝʨ. ʅʝʛʽʟʛʽ ʝʨʝʞʝʣʝʨ ʤʝʥ ʪʝʭʥʠʢʘʣʳץ

ʀʉʆ 14123-1-2000; 

- ʉʘʥʠʪʘʨʣʳץ ʝʨʝʞʝʣʝʨ ʤʝʥ ʥʦʨʤʘʣʘʨ. ʂᴅʩʽʧʦʨʳʥʜʘʨʜʳײץ ,שʨʳʣʳʩʪʘʨʜʳש 

ʞᴅʥʝ ᴇʟʛʝ ʜʝ ʦʙʲʝʢʪʽʣʝʨʜʽש ʩʘʥʠʪʘʨʠʷʣʳץ-ץʦʨסʘʫ ʘʡʤʘץʪʘʨʳ ʞᴅʥʝ ʩʘʥʠʪʘʨʠʷʣʳץ 

ʩʳʥʳʧʪʘʤʘʩʳ. ʉʘʥʇʠʅ 2.2.1/2.1.1.567-96; 

- ᴄʨʪװʨʣʽ ʤʘץʩʘʪʪʘסʳ ʦʙʲʝʢʪʽʣʝʨ ʤʝʥ ʤʝʥʰʽʢ ʥʳʩʘʥʜʘʨʳ װʰʽʥ ᴇʨʪ 

 ;ʝʨʝʞʝʣʝʨʽ. ɸʣʤʘʪʳ, 1994 ץʙʘʟʘʣʳ שʘʫʽʧʩʽʟʜʽʛʽʥʽץ

- ʂᴅʩʽʧʦʨʳʥʜʘʨʜʳש ʰʳסʘʨʳʥʜʳʣʘʨʳʥʜʘסʳ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳש ʘʪʤʦʩʬʝʨʘʣʳץ 

ʘʫʘʜʘסʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʤʝʩʽ ʆʅɼ-86. 

ᴆʥʝʨʢᴅʩʽʧʪʽʢ ץʘʫʽʧʩʽʟʜʽʢ ʞᴅʥʝ ʘʟʘʤʘʪʪʳץ ץʦʨסʘʫ ʞᴇʥʽʥʜʝʛʽ ʰʘʨʪʪʘʨ ʤʝʥ 

ʪʘʣʘʧʪʘʨʜʳ ץʘʤʪʠʪʳʥ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʟʘשʜʘʨʳ ʤʝʥ ʥʦʨʤʘʪʠʚʪʽʢ 

 ʽʰʽʥʜʝ ʤʳʥʘʣʘʨʜʳ ʙᴇʣʽʧ שʞʘʪʪʘʨʜʳײץ ʘץʘʡʰʳ ʢʝʣʤʝʡʪʽʥ ʙʘʩץ ʘʢʪʽʣʝʨʽʥʝ ץʪʳץʳץײץ

ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ: 

ᴆʥʜʽʨʽʩʪʽʢ ʙʘץʳʣʘʫ ʪʫʨʘʣʳ ʝʨʝʞʝ; 

ɾʘʙʜʳץץʘ ʪʝʭʥʠʢʘʣʳץ ʧʘʩʧʦʨʪʪʘʨ; 

ɾʘʙʜʳץʪʳ ʧʘʡʜʘʣʘʥʫ ʞᴇʥʽʥʜʝʛʽ ʅײʩץʘʫʣʳץ; 

ʊʝʭʥʦʣʦʛʠʷʣʳץ ʨʝʛʣʘʤʝʥʪʪʝʨ; 

ʂᴅʩʽʧʦʨʳʥ ʩʪʘʥʜʘʨʪʪʘʨʳ; 

ʉʘʣʘʣʳץ ʥʦʨʤʘʣʘʨ ʤʝʥ ʝʨʝʞʝʣʝʨ. 

ʊʘʫ ʢʝʥ ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʜʘ ɽשʙʝʢʪʽ ץʦʨסʘʫ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ץʘʫʽʧʩʽʟʜʽʢʪʽ 

ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ʟʘʤʘʥʫʠ ʜʘʤʳʪʫʜʚש ʥʝʛʽʟʛʽ ײץʞʘʪʳʥʘ çɸʟʘʤʘʪʪʳץ ץʦʨסʘʫ ʪʫʨʘʣʳè 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʊᴇʪʝʥʰʝץʘʟʘפ .ʳ (11.04.2014 ʞ. ˉ 188-V) ʞʘʪʘʜʳשʈ ɿʘפ

ʞʘסʜʘʡʣʘʨ ʤʠʥʠʩʪʨʽʥʽ2008 ש ʞʳʣסʳ 29 ʞʝʣʪʦץʩʘʥʜʘסʳ ʙײʡʨʳסʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ 

ᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʘʫʽʧʩʽʟʜʽʢʪʽש ʞʘʣʧʳ ʪʘʣʘʧʪʘʨʳ ʙʦʡʳʥʰʘ, ᴇʥʜʽʨʽʩʪʽʢ ץʘʫʽʧʩʽʱʜʽʢʪʽ 

ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʙʘʩץʘʨʫ ʞװʡʝʩʽ (ᴆפɹɾ (ʉʋʇɹ)) ײץʨʫ 

 .ʘʞʝʪ ʙʦʣʜʳץ

ᴆʥʜʽʨʽʩʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥ ᴆפɹɾ ײץʨʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ʞʝʢʝ ʘʜʘʤʥʳש 

ʞᴅʥʝ ץʦסʘʤʥʳש ᴇʤʽʨʣʽʢ ʤʘשʳʟʜʳ ʤװʜʜʝʣʝʨʽʥ ץʘʫʽʧʪʽ ᴇʥʜʽʨʽʩʪʽʢ ʦʙʲʝʢʪʽʣʝʨʜʝʛʽ 

ʘʚʘʨʠʷʣʘʨʜʘʥ ʞᴅʥʝ ʦʩʳ ʘʚʘʨʠʷʣʘʨʜʳש ʩʘʣʜʘʨʣʘʨʳʥʘʥ ץʦʨסʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, 

ʷסʥʠ ʘʟʘʤʘʪʪʳץ ץʦʨסʘʫ ʪʫʨʘʣʳ ɿʘשʥʳש ʝʨʝʞʝʣʝʨʽʥ ʽʩʢʝ ʘʩʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [3].  

ɹײʣ ɿʘץ שʘʫʽʧʪʽ ᴇʥʜʽʨʽʩʪʽʢ ʦʙʲʝʢʪʽʣʝʨʜʽ ץʘʫʽʧʩʽʟ ʧʘʡʜʘʣʘʥʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʩʘʣʘʩʳʥʜʘסʳ ץײץʳץʪʳץ ץʘʪʳʥʘʩʪʘʨʜʳ ʨʝʪʪʝʡʜʽ ʞᴅʥʝ ץʘʫʽʧʪʽ ᴇʥʜʽʨʽʩʪʽʢ 

ʦʙʲʝʢʪʽʣʝʨʜʝʛʽ ʘʚʘʨʠʷʣʘʨ, ʠʥʮʠʜʝʥʪʪʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʪʫʳʥʜʘʡʪʳʥ ץʘʫʽʧʪʽ ᴇʥʜʽʨʽʩʪʽʢ 

ʬʘʢʪʦʨʣʘʨʜʳש ʧʝʨʩʦʥʘʣסʘ, ʭʘʣʳץץʘ, ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʟʠʷʥʜʳ ᴅʩʝʨʽʥʽש ʘʣʜʳʥ ʘʣʫסʘ, 

 ʘסʰʘʫʣʘʫץʟʘʨʜʘʧʪʘʨʳʥ ʦ שʘʚʘʨʠʷʣʘʨʜʳ, ʠʥʮʠʜʝʥʪʪʝʨʜʽ ʞᴅʥʝ ʦʣʘʨʜʳ שʡʳʤʜʘʨʜʳײ

ʞᴅʥʝ ʞʦʶסʘ, ʞʝʢʝ ʞᴅʥʝ ʟʘשʜʳ ʪײʣסʘʣʘʨסʘ, ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʢʝ 

ʢʝʣʪʽʨʽʣʛʝʥ ʟʘʣʘʣʜʘʨʜʳ ʢʝʧʽʣʜʝʥʜʽʨʽʣʛʝʥ ᴇʪʝʫʛʝ ʜʘʡʳʥʜʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ. 

ɽשʙʝʢ ץʘʪʳʥʘʩʪʘʨʳ ʞᴅʥʝ ʝשʙʝʢʪʽ ץʦʨסʘʫ, ʵʢʦʣʦʛʠʷʣʳץ, ᴇʨʪ ץʘʫʽʧʩʽʟʜʽʛʽ, ʘʪʦʤ 

ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ, ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʷʜʨʦʣʳץ ץʘʨʫʜʳ ʞʦʶ, ʦץ-ʜᴅʨʽʣʝʨʜʽ 
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ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʢᴅʜʝʛʝ ʞʘʨʘʪʫ ʢʝʟʽʥʜʝʛʽ ץʘʫʽʧʩʽʟʜʽʢ ʩʘʣʘʩʳʥʜʘסʳ ץײץʳץʪʳץ ʨʝʪʪʝʫ 

 .ʟʝʛʝ ʘʩʳʨʳʣʘʜʳ [7-13]װʥʘʤʘʩʳʤʝʥ ʞשʘʨʥʘʡʳ ʟʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

 ʘʟʙʘʣʘʨʜʳ ᴇʥʜʽʨʫ ʢʝʟʽʥʜʝʛʽץ ʳʪʪʘ ʞʝʨʘʩʪʳ ʪᴅʩʽʣʽʤʝʥ ʧʘʡʜʘʣʳץʘʟʽʨʛʽ ʫʘפ

 ʳ 21סʞʳʣ 2009 שʈ ʊɾ ʤʠʥʠʩʪʨʽʥʽפ ʞʘʪײץ ץʪʳץʳץײץ ʘʫʽʧʩʽʟʜʽʢʪʽ ʨʝʪʪʝʡʪʽʥ ʥʝʛʽʟʛʽץ

 ʘʟʙʘʣʘʨʜʳץ ʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ çɾʝʨʘʩʪʳ ʪᴅʩʽʣʽʤʝʥ ʧʘʡʜʘʣʳסʡʨʳײʳ ˉ223 ʙסʘʟʘʥʜʘץ

ᴇʥʜʽʨʫ ʢʝʟʽʥʜʝʛʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʘʫʽʧʩʽʟʜʽʢ ʪʘʣʘʧʪʘʨʳè ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [14]. 

ʐʘʭʪʘʣʘʨʜʘ ʞʘʨʳʣʳʩ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫʜʽ ʨʝʛʣʘʤʝʥʪʪʝʡʪʽʥ ʥʝʛʽʟʛʽ ײץʞʘʪ, 

 ʳ 30סʞʳʣ 2014 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʀʥʚʝʩʪʠʮʠʷʣʘʨ ʞᴅʥʝ ʜʘʤʫ ʤʠʥʠʩʪʨʽʥʽץʘʟʘפ

ʞʝʣʪʦץʩʘʥʜʘסʳ ˉ 343 ʙײʡʨʳסʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ, çɾʘʨʳʣʳʩ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʝʪʽʥ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʘʫʽʧʩʽʟʜʽʢʪʽץ ʰʽʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢװ ʘʫʽʧʪʽ ᴇʥʜʽʨʽʩʪʽʢ ʦʙʲʝʢʪʽʣʝʨץ

 .ʠʜʘʣʘʨʳè ʙʦʣʳʧ ʪʘʙʳʣʘʜʳסʘץ

ʊʘʫ-ʢʝʥ ʤʝʪʘʣʣʫʨʛʠʷ ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʜʘ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʘʫʽʧʩʽʟʜʽʢ ʧʝʥ ʝשʙʝʢʪʽ 

 ʳʥ ʪʝʥʜʝʥʮʠʷʩʳץʘʡ שʨʫʜʳײץ ʡʝʣʝʨʽʥװʘʡ ʞסשʙʽʨʳ שʘʨʫʜʳץʘʫʜʳ ʙʘʩסʦʨץ

ʙʘʡץʘʣסʘʥʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ɻʆʉʊ 12.0.230-2007 çɽשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ 

ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש ʞװʡʝʩʽ. ɽשʙʝʢʪʽ ץʦʨסʘʫʜʳ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽ. ɾʘʣʧʳ ʪʘʣʘʧʪʘʨè 

ʩʪʘʥʜʘʨʪʳʥ ʩʘʨʘʧʪʘʫʜʳש ʤʘשʳʟʳ װʣʢʝʥ. 

ɻʆʉʊ 12.0.230-2007 ʩʪʘʥʜʘʨʪʳ ʤʝʥ OHSAS 18001:2007 ʭʘʣʳץʘʨʘʣʳץ 

ʩʪʘʥʜʘʨʪʳʥʳש ʤʘʟʤײʥʳʥ ʩʘʣʳʩʪʳʨʫ ʦʪʘʥʜʳץ ʩʪʘʥʜʘʨʪʪʘ ʝשʙʝʢʪʽ ץʦʨסʘʫ ʞᴅʥʝ 

 ʵʣʝʤʝʥʪʪʝʨʽ ץʙʘʨʣʳ שʡʝʩʽʥʽװʤʝʥʝʜʞʤʝʥʪ ʞ ץʘʨʘʣʳץʳ ʭʘʣʳסʘʫʽʧʩʽʟʜʽʢ ʩʘʣʘʩʳʥʜʘץ

ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ, ʦʣʘʨסʘ ʦʩʳ ʩʘʣʘʜʘסʳ ʦʪʘʥʜʳץ ʞײʤʳʩ ʪᴅʞʽʨʠʙʝʩʽʥ ʽʩʢʝ ʘʩʳʨʫסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʙʽʨץʘʪʘʨ ʝʨʝʞʝʣʝʨ ץʦʩʳʣʘʜʳ: ʞײʤʳʩ ʦʨʳʥʜʘʨʳʥ ʘʪʪʝʩʪʘʪʪʘʫ, ʙʘץʳʣʘʫ. 

ɹʽʟʜʽש ʢᴇʟץʘʨʘʩʳʤʳʟ ʙʦʡʳʥʰʘ, ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʳײץ שʨʳʣʳʤʳʥ ʞᴅʥʝ ʦʥʳש 

ʤʘʟʤײʥʳʥʜʘ ץʘʫʽʧʩʽʱʜʽʢ ʝʨʝʞʝʣʝʨʽ ʪʫʨʘʣʳ ɿʘשʥʳש ʪʘʣʘʧʪʘʨʳʥ ʞᴅʥʝ ʦʥʳ ʽʩʢʝ ʘʩʳʨʫ 
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ɹװʛʽʥʛʽ ʪʘשʜʘ ᴅʣʝʤ ʊᴇʨʪʽʥʰʽ ʠʥʜʫʩʪʨʠʷʣʳץ ʨʝʚʦʣʶʮʠʷ ʢʝʟʝשʽʥʝ, ʷסʥʠ 

ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴇʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʩʪʝʨʛʝ ʝʥʛʽʟʫʛʝ ʢᴇʰʢʝʥʜʽʛʽ 

ʙʘʨʰʘʤʳʟסʘ ʘʷʥ. ɹײʣ ʦʩʳ ʫʘץʳʪץʘ ʜʝʡʽʥ ʤʝʭʘʥʠʢʘʣʳץ ʤʽʥʜʝʪʪʝʨʜʽ ʦʨʳʥʜʘʧ ʢʝʣʛʝʥ 

ʞײʤʳʩʰʳʣʘʨסʘ ʜʝʛʝʥ ʩײʨʘʥʳʩʪʳש ʘʟʘʡʳʧ, ʞᴅʥʝ ʢʝʨʽʩʽʥʰʝ, ʝשʙʝʢ ʥʘʨʳסʳʥʜʘסʳ 

ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʦʨʥʘʪʘ ʘʣʘʪʳʥ ʤʘʤʘʥʜʘʨסʘ ʜʝʛʝʥ ײʩʳʥʳʩ 

ʘʨʪʘʜʳ ʜʝʛʝʥ ʩᴇʟ. 

ʆʩʳ ʪײʨסʳʜʘ, ʙʦʣʘʰʘץʪʳש ʞײʤʳʩ ʢװʰʪʝʨʽʥ ʜʘʷʨʣʘʫʜʘ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ 

ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʗסʥʠ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʘ (ʦץʫʰʳʣʘʨʜʘ) ʙװʛʽʥʛʽ 

ʢװʥʥʝʥ ʙʘʩʪʘʧ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʫ ʜʘסʜʳʣʘʨʳ 

 ʘ, ʪʽʧʪʽסʫץʘ, ᴇʤʽʨ ʙʦʡʳ ʦסʨʣʳʤ ʦʣʘʨʜʘ ᴇʟ ʙʝʪʽʤʝʥ ʙʽʣʽʤ ʘʣʫײסʘʣʳʧʪʘʩʘʪʳʥ ʙʦʣʩʘ, ʩʦץ

ʙʦʣʘʰʘץʪʘ ᴇʪʝ ʞʘץʩʳ ʞײʤʳʩ ʪʘʙʘ ʘʣʫʳʥʘ ʞʦʣ ʘʰʳʣʘʜʳ. 

11 ʥʘʫʨʳʟʜʘ ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳ (ɼɼʉױ) COVID-19 

ʂʦʨʦʥʘʚʠʨʫʩʪʳץ ʠʥʬʝʢʮʠʷʩʳʥʳש ʪʘʨʘʣʫ ʩʠʧʘʪʳʥ ʧʘʥʜʝʤʠʷ ʜʝʧ ʞʘʨʠʷʣʘסʘʥʳ 

ʙʝʣʛʽʣʽ. ɯʥʜʝʪʪʽש ᴅʣʝʤ ʙʦʡʳʥʰʘ ʪʘʨʘʣʫʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʙʘʩʳʤ ʢᴇʧʰʽʣʽʛʽʥ װʡʜʝ 

ʙʽʣʽʤ ʘʣʫסʘ ʤᴅʞʙװʨ ʝʪʪʽ. ʇʘʥʜʝʤʠʷ ᴅʩʝʨʽʥʝʥ ʦץʫʰʳʣʘʨʜʳש ʩʘʧʘʣʳ ʙʽʣʽʤ ʘʣʫʳʥʘ 

ʙʽʨץʘʪʘʨ ʢʝʜʝʨʛʽʣʝʨ ʪʫʳʥʜʘסʘʥʳ ʤᴅʣʽʤ. ɸʪʘʧ ʘʡʪʩʘץ, ᴇʪʝ ץʘʨץʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝ 

mailto:Ersal_7882@mail.ru


114 

 

ʞʘʪץʘʥ ʮʠʬʨʣʳץ ᴅʣʝʤʜʝ ץʘʞʝʪʪʽ ʨʝʩʫʨʩʪʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ, ʧʘʨʪʘʜʘ ʦʪʳʨʳʧ 

 שʫʰʳʣʘʨʜʳץʘʥ ʦסʘʣץ ʡʨʝʥʽʧװ ʤʳʩ ʽʩʪʝʧײʘʣʜʳʥʜʘ ʞ שʪʘʥʳץʘʣʘʤʤʝʥ, ʪʘץ ,ʘʟסʘץ

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʙʽʣʽʤ ʘʣʫʜʘ ץʦʣʜʘʥʘ ʘʣʫ ʜʘסʜʳʩʳʥʳש ʞʝʪʢʽʣʽʢʪʽ ʜᴅʨʝʞʝʜʝ 

 ,ʳʪʫ ʧʨʦʮʝʩʽʥ ʞʦʩʧʘʨʣʘʫץʪʘʥ ʦץʪʳץʘʰʳץ ʳ, ʦʥʣʘʡʥ ʥʝʤʝʩʝסʘʥʜʳסʘʣʳʧʪʘʩʧʘץ

 .ʳʜʘ ʜʘʡʳʥ ʙʦʣʤʘʫʳ ʪ.ʩ.ʩסʨײᴅʜʽʩʪʝʤʝʣʽʢ ʪ שʘʣʽʤʜʝʨʜʽסײʡʳʤʜʘʩʪʳʨʫʜʘ ʢᴇʧʰʽʣʽʢ ʤײ

ɼʝʩʝ ʜʝ, ʝʣʽʤʽʟʜʽײ שʩʪʘʟʜʘʨ ץʘʫʳʤʳ ʪʝʣʝ-ʩʘʙʘץʪʘʨ ᴅʟʽʨʣʝʧ, ʙʽʣʽʤ ʘʣʫ 

ʧʨʦʮʝʩʩʽʥʽש ʪʦץʪʘʧ ץʘʣʫʳʥʘ ʞʦʣ ʙʝʨʛʝʥ ʞʦץ. ᴄʣʝʤ ʙʦʡʳʥʰʘ ʞʘʡʳʣסʘʥ ʽʥʜʝʪ ʘʪʘ-

ʘʥʘʣʘʨסʘ, ʦץʫʰʳʣʘʨסʘ ʞᴅʥʝ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ʞװʨʛʝʥ ʢʝʡʙʽʨ ʤʘʤʘʥʜʘʨסʘ 

 .ʘʞʝʪ ʝʪʪʽץ ʘʨʘ-ʞʽʛʽʥ ʘʞʳʨʘʪʳʧ ʘʣʫʜʳ שʳʪʫʜʳץʳʪʫ ʤʝʥ ʦʥʣʘʡʥ ʦץʪʘʥ ʦץʪʳץʘʰʳץ

ʉʦʥʳʤʝʥ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʤʝʥ ʦʥʣʘʡʥ ʦץʳʪʫ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ 

ʥʝʜʝ?ïʜʝʛʝʥ ʩײʨʘץץʘ ʞʘʫʘʧ ʙʝʨʽʧ ʢᴇʨʝʡʽʢ. ʉײʨʘץץʘ ʩʘʧʘʣʳ ʞʘʫʘʧ ʙʝʨʫ װʰʽʥ 

ʘʣʜʳʤʝʥ ץʘʰʳץʪʳץʪʘʥ ʞᴅʥʝ ʦʥʣʘʡʥ ʦץʳʪʫ ʤʘʟʤײʥʳʥ ץʘʨʘʩʪʳʨʘʡʳץ. ʐʝʪ ʝʣʜʽʢ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ-ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝשʙʝʢʪʝʨʜʽ ʟʝʨʪʪʝʫ, ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫסʘ ʙʝʨʽʣʛʝʥ 

ʘʥʳץʪʘʤʘʣʘʨʜʳש ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʤʝʥ ץʘʪʘʨ ʪʦʣʳץʪʳʨʳʣʳʧ 

ᴇʟʛʝʨʽʧ ʦʪʳʨסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ɹʽʨʘץ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʦʨʪʘʜʘ (ʩʳʥʳʧʪʘʥ ʪʳʩ) ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʘʜʘʤʜʘʨʜʳ ʦץʳʪʫ ʢʦʥʮʝʧʮʠʷʩʳ ʙʘʨʣʳץ ʫʘץʳʪʪʘ 

ᴇʟʛʝʨʽʩʩʽʟ ץʘʣʘʜʳ. ɹʽʟ ɺ.ʇ. ʊʠʭʦʤʠʨʦʚ, ɺ.ʀ. ʉʦʣʜʘʪʢʠʥ, ɼ.ʕ. ʂʦʣʦʩʦʚʪʘʨʜʳש 

 ᴇʟʘʨʘ שʳʪʫʰʳʣʘʨ ʤʝʥ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳץʳʪʫ ʜʝʛʝʥʽʤʽʟïʦץʪʘʥ ʦץʘʰʳץ ,ʘʥסʩʳʥײ

ʞᴅʥʝ ʦץʳʪʫ ײץʨʘʣʜʘʨʳʤʝʥ ʠʥʪʝʨʘʢʪʠʚʪʽ, ʘʩʠʥʭʨʦʥʜʳ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥʳש 

ʤʘץʩʘʪץʘ ʙʘסʳʪʪʘʣסʘʥ, ʫʘץʳʪ ʧʝʥ ʢʝשʽʩʪʽʢʪʝ ʦʨʥʘʣʘʩʫʳʥʘ ʠʥʚʘʨʠʘʥʪʪʳ ʧʨʦʮʝʩʩ 

ʜʝʛʝʥ ʘʥʳץʪʘʤʘʩʳʥʘ ʩװʡʝʥʝʪʽʥ ʙʦʣʘʤʳʟ. ɸʣ çʦʥʣʘʡʥ-ʦץʳʪʫè ʪʝʨʤʠʥʽ ʪʦʣʳץʪʘʡ 

ʦʥʣʘʡʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʦץʫ ʪᴅʩʽʣʜʝʨʽʥ ʜʝ, ʩʦʥʳʤʝʥ ץʦʩʘ ʞʘʨʪʳʣʘʡ ʦʥʣʘʡʥ 

ʪᴅʩʽʣʜʝʨʜʽ ʜʝ ץʘʤʪʠʜʳ. 

ʆץʳʪʫʜʳש ʝʢʽ ʪװʨʽʥʜʝ ʜʝ ʦץʫʰʳʣʘʨ ʢʦʤʧʴʶʪʝʨʣʝʨʜʝ, ʥʝʤʝʩʝ ʙʘʩץʘ ʜʘ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʡʜʽ.  

ʆץʳʪʫʜʳש ʦʩʳ ʘʪʘʣסʘʥ ʪװʨʣʝʨʽʥʽש ᴇʟʜʝʨʽʥʝ ʪᴅʥ ʙʘʩʳʤʜʳץʪʘʨʳ ʙʘʨ. ʄʳʩʘʣʳ, 

ʦʥʣʘʡʥ-ʦץʳʪʫʜʳ ʘʨʘʣʘʩ ʦץʳʪʫ ᴅʜʽʩʽʥʽש ʙʽʨ ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש 

 ʳʪʫץʘʪʘʨ, ʦʥʣʘʡʥ-ʦץ ʧʘʣ ʝʪʝʜʽ. ʉʦʥʳʤʝʥץʘ ʳסʳʥ, ʳʥʪʘʩʳʥ ʘʨʪʪʳʨʫסʰʪʘʨʣʳײץ

 שʘʣʽʤʥʽסײʽʣʜʝʪʝʜʽ ʞᴅʥʝ ʤשʳʪʫʜʳ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷʣʘʫʜʳ ʞʝץʦʣʜʘʥʫ ʦץ ʨʘʣʜʘʨʳʥײץ

ʙʘסʘʣʘʫ ʞᴅʥʝ ʞʦʩʧʘʨʣʘʫ ʢʝʟʽʥʜʝʛʽ ʫʘץʳʪʳʥ װʥʝʤʜʝʡʜʽ. ʉʝʙʝʙʽ ʤסײʘʣʽʤ ʜʘʡʳʥ ʩʘʙʘץ 

ʞʦʩʧʘʨʣʘʨʳʥ, ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞᴅʥʝ ʙʘסʘʣʘʫ ײץʨʘʣʜʘʨʳʥ ʩʦʣ ץʘʣʧʳʥʜʘ ʥʝʤʝʩʝ 

ʪװʨʣʝʥʜʽʨʽʧ ץʦʣʜʘʥʫʳ ʤװʤʢʽʥ. ʆʥʣʘʡʥ-ʦץʳʪʫʜʳש ʢᴇʧʪʝʛʝʥ ײץʨʘʣʜʘʨʳ ʙʘסʘʣʘʫʜʳ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʥᴅʪʠʞʝʥʽ ʞʠʥʘץʪʘʧ ʙʝʨʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ. 

 ʘʥʜʘסʨʽʤʝʥ ʩʘʣʳʩʪʳʨװʳʪʫ ʪץʘʥ ʦסʘʨʳʜʘ ʘʪʘʣסʜʘ ʞʦ שʳʪʫʜʳץʪʘʥ ʦץʪʳץʘʰʳפ

ᴇʟʽʥʜʽʢ ʙʽʨʝʛʝʡ ʙʦʣʳʧ ʢʝʣʝʪʽʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʙʘʨ. ʄʳʩʘʣʳ, ʦץʫʰʳʣʘʨ ʤסײʘʣʽʤ 

ʪʘסʘʡʳʥʜʘסʘʥ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʘ ᴇʟʜʝʨʽʥʝ ʳʥסʘʡʣʳ ʫʘץʳʪʪʘ ץʦʣ 

ʞʝʪʢʽʟʝ ʘʣʘʜʳ. 

ɸʪʘʣסʘʥ ʦץʳʪʫ ʪװʨʣʝʨʽʥʽש ʘʨʪʳץʰʳʣʳסʳʤʝʥ ץʦʩʘ, ʢʝʤʰʽʣʽʢʪʝʨʽ ʜʝ ʙʘʨ. 

ʆʥʣʘʡʥ ïʦץʳʪʫʜʘ ʙʘʨʣʳץ ʦץʫʰʳʣʘʨ װʰʽʥ ʮʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʳװ שʥʝʤʽ ץʦʣʞʝʪʽʤʜʽ 

ʙʦʣʤʘʫʳ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫʜʳש ʫʘץʳʪ ʙʦʡʳʥʰʘ װʣʢʝʥ ʠʥʪʝʨʚʘʣʜʳ ץʘʤʪʫ 

ʤװʤʢʽʥʜʽʛʽ. ʄʳʩʘʣʳ, ʦץʫʰʳʣʘʨ ʪʘשʥʘʥ ʢʝʰʢʝ ʜʝʡʽʥ ʢʦʤʧʴʶʪʝʨ ʥʝʤʝʩʝ ʙʘʩץʘ 

 ץʘʨʘʧ ʦʪʳʨʘ ʘʣʤʘʡʜʳ. ʊʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫʜʘ ʘʢʘʜʝʤʠʷʣʳץ ʳ ʵʢʨʘʥʳʥʘסʨʳʣײץ

ᴅʜʽʣʜʽʢ ʰʘʨʪʪʘʨʳʥʳש ʦʨʳʥʜʘʣʤʘʫʳ ʜʘ ʦʥʣʘʡʥ-ʦץʳʪʫ ʢʝʤʰʽʣʽʢʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʘ 

ʘʣʘʜʳ. 
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 ʰ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʝʩʝʧʢʝװ ʟʝʛʝ ʘʩʳʨʫ ʢʝʟʽʥʜʝװʳʪʫʜʳ ʞץʪʘʥ ʦץʪʳץʘʰʳפ

ʘʣסʘʥ ʞᴇʥ. ɹʽʨʽʥʰʽʜʝʥ, ʝʛʝʨ ʦץʫʰʳʣʘʨʜʘ ץʘʞʝʪʪʽ ײץʨʘʣʜʘʨ ʥʝʤʝʩʝ ʀʥʪʝʨʥʝʪʢʝ 

ʙʘʡʣʘʥʳʩ ʙʦʣʤʘʩʘ, ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳ ץʦʣʜʘʥʫ ʤװʤʢʽʥ ʝʤʝʩ ʙʦʣʘʜʳ. 

 ʳʤʝʥ ʢʦʤʧʴʶʪʝʨʤʝʥ ʥʝʤʝʩʝ ʧʣʘʥʰʝʪʧʝʥסʪʦʣʳ שʫʰʳʣʘʨʜʳץʳʪʫ ʦץʪʘʥ ʦץʪʳץʘʰʳפ

ʫʘץʳʪ ʧʝʥ ʢʝשʽʩʪʽʢʢʝ ʪᴅʫʝʣʩʽʟ ʙʽʣʽʤ ʘʣʫʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʉʦʥʜʳץʪʘʥ, ʝʛʝʨ 

ʦץʫʰʳʣʘʨʜʘ ʤײʥʜʘʡ ʤװʤʢʽʥʜʽʢ ʙʦʣʤʘʩʘ, ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʞװʟʝʛʝ ʘʩʧʘʡʜʳ. 

ɽʢʽʥʰʽʜʝʥ, ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʰʳʥ ʤᴅʥʽʥʜʝ ץʘʣʘʡ 

ʞײʤʳʩ ʽʩʪʝʧ ʞʘʪץʘʥʜʳסʳʥ ץʘʜʘסʘʣʘʫʜʘ, ʙʘץʳʣʘʫʜʘ ץʠʳʥʜʳץʪʘʨ ʢʝʟʜʝʩʝʜʽ. ɹײʣ 

 .ʳʟ ʙʘʡʣʘʥʳʩʪʳסʰʳʥʰʳʣ ʙʦʣʤʘʫʳʤʝʥ ʪʳ שʫʰʳʣʘʨʜʳץʰʽʥʰʽ ʤᴅʩʝʣʝʤʝʥ ï ʦװ

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ץʦʣʜʘʥʳʧ ײʡʳʤʜʘʩʪʳʨʫסʘ ʘʨʥʘʣסʘʥ 

ʦץʳʪʫ ʪװʨʣʝʨʽʥ ʜᴅʩʪװʨʣʽ ʥʝʤʝʩʝ ʠʥʜʫʩʪʨʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʟʘʤʘʥʳʥʜʘסʳ ʦץʳʪʫ 

ʪװʨʽʤʝʥ ʩʘʣʳʩʪʳʨʘʪʳʥ ʙʦʣʩʘץ, ʤסײʘʣʽʤʥʽש ʨᴇʣʽ ʤʝʥ ץʘʰʳץʪʳץʪʘʥ ʞᴅʥʝ ʦʥʣʘʡʥ-

ʦץʳʪʫʜʘסʳ ʦץʫʰʳʣʘʨסʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳ ʝʩʝʧʢʝ ʘʣʫ ʢʝʨʝʢ. ʉʝʙʝʙʽ, ʧʨʦʮʝʩʩ 

ʤסײʘʣʽʤʛʝ ʝʤʝʩ, ʦץʫʰʳסʘ ʙʘסʜʘʨʣʘʥסʘʥ, ʦץʳʪʫ װʰʽʥ ʘʨʥʘʡʳ ʙʝʣʛʽʣʝʥʛʝʥ ʦʨʳʥ ʞᴅʥʝ 

ʫʘץʳʪ ʝʤʝʩ, ʦץʫʰʳʥʳש ʢʝʟ-ʢʝʣʛʝʥ ʫʘץʳʪʪʘ ʢʝʟ-ʢʝʣʛʝʥ ʞʝʨʜʝ ᴇʟ ʙʝʪʽʤʝʥ ʙʽʣʽʤ ʘʣʫʳ, 

ʮʠʬʨʣʳץ ʠʥʜʫʩʪʨʠʷʣʳץ ʨʝʩʫʨʩʪʘʨ ʢᴇʤʝʢʰʽ ײץʨʘʣ ʨʝʪʽʥʜʝ ʝʤʝʩ, ʦץʳʪʫʜʳ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʘʫʜʘסʳ ʥʝʛʽʟʛʽ ײץʨʘʣ, ʠʛʝʨʽʣʛʝʥ ʙʽʣʽʤʜʝʨʜʽ ʘʨʳ ץʘʨʘʡ ʞʘʣסʘʩʪʳʨʫ 

ʝʤʝʩ, ᴇʤʽʨ ʙʦʡʳ ʦץʫ, ʬʨʘʛʤʝʥʪʪʝʣʛʝʥ ʦץʳʪʫ ʝʤʝʩ, ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʦץʳʪʫ ʤײʥʳש 

ʙʘʨʣʳסʳ ʮʠʬʨʣʳס ץʘʩʳʨʜʘסʳ ʦץʳʪʫ ʙʝʣʛʽʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʦסʘʨʳʜʘ 

ʘʡʪץʘʥʳʤʳʟʜʘʡ, ʘʪʘʣסʘʥ ʦץʳʪʫ ʪװʨʣʝʨʽʥ ײʡʳʤʜʘʩʪʳʨʫ ץʘʨʘʧʘʡʳʤ ʤᴅʩʝʣʝ ʝʤʝʩ, ʷסʥʠ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʳʧ ʦʥʣʘʡʥ ʨʝʞʠʤʜʝ ʘץʧʘʨʘʪʪʘʨʜʳ ʪʘʨʘʪʫ ʪʦʣʳץ 

 ʘʡʪʫʳʥʰʘ (2010) שʡʳʤʜʘʩʪʳʨʫ ʜʝʛʝʥ ʩᴇʟ ʝʤʝʩ. ɺʘʫʛʘʥʥʳײ ʳʪʫ ʧʨʦʮʝʩʽʥץʘʥʜʳ ʦץ

ʢʝʡʙʽʨ ʤסײʘʣʽʤʜʝʨʛʝ çʘץʧʘʨʘʪʪʳ ʪʘʨʘʪʫʜʘʥ ʛᴇʨʽ, ʦץʫʰʳʣʘʨ ᴇʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩ 

ʘʨץʳʣʳ ʙʘʩץʘʣʘʨʤʝʥ ʙʽʨʽʛʝ ʦʪʳʨʳʧ ʙʽʣʽʤʜʝʨʜʽ ײץʨʘʩʪʳʨʫ ʧʨʦʮʝʩʽ ʞװʨʝʪʽʥ ʦץʫ 

ʦʨʪʘʩʳʥ ײץʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ, ᴇʟʜʝʨʽʥʽש ʦץʳʪʫʜʘ ץʦʣʜʘʥʳʧ ʞװʨʛʝʥ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʥ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʘʫʳè ץʠʳʥסʘ ʪװʩʝʜʽ. 

ʊʽʢʝʣʝʡ ʦץʫ ʩʳʥʳʧʪʘʨʳʥʜʘסʳ ʦץʳʪʫʜʘʥ ʘʨʘʣʘʩ ʥʝʤʝʩʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩʪʝʨʛʝ 

ʢᴇʰʫ, ʦץʫʰʳʣʘʨ װʰʽʥ ʪʠʽʤʜʽ ʦץʫ ʦʨʪʘʩʳʥ ײץʨʫ, ʤסײʘʣʽʤʜʝʨʛʝ ʢᴅʩʽʙʠ ʩʳʥ-ʪʝʛʝʫʨʽʥʜʽ 

ʙʦʣʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ ʞᴅʥʝ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʪʝʥʦʣʦʛʠʷʣʘʨʜʳש 

 שʘʪʳʥʘʩʪʳץ-ʘʨʳʤץ ,שʦʣʜʘʥʳʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟ ʤʽʥʜʝʪʪʝʨʽ ʤʝʥ ʨᴇʣʜʝʨʽʥʽץ

ʘʫʳʩץʘʥʜʳסʳʥʘ ʘʣʘשʜʘʫʣʳ. ʉʦʥʜʳץʪʘʥ ʤסײʘʣʽʤʜʝʨ ץʘʫʳʤʜʘʩʪʳסʳ ʦʥʣʘʡʥ-

ʧʝʜʘʛʦʛʠʢʘ ʤᴅʩʝʣʝʣʝʨʽʥ ᴅʣʽ ʜʝ ʙʦʣʩʘ ץʘʨʘʩʪʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʇʝʣʴʮ (2004) ʪʠʽʤʜʽ ʦʥʣʘʡʥ-ʧʝʜʘʛʦʛʠʢʘʥʳװ שʰ ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽʥ 

ʝʨʝʢʰʝʣʝʡʜʽ. ɹʽʨʽʥʰʽ ʧʨʠʥʮʠʧ ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳ ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץץʘ 

ʙʘʡʣʘʥʳʩʪʳ ʦʥʣʘʡʥ-ʢʫʨʩʪʳ ʦץʫʰʳ ʞʝʪʝʢʰʽʣʽʛʽʥʝ ʙʘסʜʘʨʣʘʫ ʬʘʢʪʽʩʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. 

ʄסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש ᴇʟʜʝʨʽ ʦץʫ ʧʨʦʮʝʩʩʽʥ ʙʘʩץʘʨʘ ʘʣʘʪʳʥʜʘʡ ʝʪʽʧ ʩʘʙʘץ 

ʞʦʩʧʘʨʳʥʘ ʪװʟʝʪʫʣʝʨ ʝʥʛʽʟʝ ʘʣʘʜʳ. ʄײʥʳ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʙʽʨʥʝʰʝ ʞʦʣʳ ʙʘʨ: 

¶ ʦץʫʰʳʣʘʨʜʳש ʧʽʢʽʨ-ʪʘʣʘʩʪʘʨʳ; 

¶ ʦץʫʰʳʣʘʨ ʚʝʙ-ʨʝʩʫʨʩʪʘʨʜʳ ʽʟʜʝʧ ʪʘʙʘʜʳ, ʪʘʣץʳʣʘʡʜʳ ʞᴅʥʝ ʙᴇʣʽʩʝʜʽ; 

 ;ʳʪʘʜʳץʨʙʳʣʘʨʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ ʞᴅʥʝ ʦײץ ¶

 ;ʘʪʳʩʪʳ ʧʽʢʽʨʣʝʨʽʥ ʙʽʣʜʽʨʝ ʘʣʘʜʳץ ʘסʘʣʘʡʜʳ ʞᴅʥʝ ʦʣʘʨסʨʙʳʣʘʨʳʥ ʙʘײץ ¶

¶ ʪʦʧʧʝʥ ʞװʨʛʽʟʽʣʛʝʥ ʪʘץʳʨʳʧʪʳץ ʟʝʨʪʪʝʫʜʽ ʪʘʣʜʘʫ. 

ʉʘʧʘʣʳ ʦʥʣʘʡʥ-ʦץʳʪʫʜʳש ʢʽʣʪʽ ï ʠʥʪʝʨʘʢʪʠʚʪʽʣʽʢ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 

ʪʠʽʤʜʽ ʦʥʣʘʡʥ-ʧʝʜʘʛʦʛʠʢʘʜʘסʳ ʝʢʽʥʰʽ ʧʨʠʥʮʠʧ. ʆץʫʰʳʣʘʨ ʙʽʨ-ʙʽʨʽʤʝʥ ץʘʪʳʥʘʩʫ 
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ʞᴅʥʝ ʤסײʘʣʽʤʤʝʥ, ʙʘʩץʘ ʜʘ ʦץʫʰʳʣʘʨʤʝʥ, ʦץʫ ʤʘʪʝʨʠʘʣʳʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʡ 

ʘʣʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ ʙʦʣʫ ʢʝʨʝʢ. 

ʉʦסשʳ ʧʨʠʥʮʠʧ ï (ʧʨʦʮʝʩʢʝ) ץʘʪʳʩʫ ץʘʞʝʪʪʽʣʽʛʽ. ʆʥʣʘʡʥ-ʢʫʨʩץʘ ץʘʪʳʩʫʰʳ 

ʦץʫʰʳʣʘʨ, ʤסײʘʣʽʤ ʞᴅʥʝ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץ ʦץʫ װʣʛʝʨʽʤʽ ʤʝʥ 

ʦץʫʰʳʥʳש ʳʥʪʘʣʘʥʫ ʜʝשʛʝʡʽʥʽש ʢʝʡʽʥ ץʘʣʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ʆʩʳ ʧʨʦʮʝʩʩʢʝ 

ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʦץʫʰʳʣʘʨʜʳץ שʘʪʳʩʫʳʥ ʘʨʪʪʳʨʫסʘ ʘʨʥʘʣסʘʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫ 

ʪᴅʩʽʣʜʝʨʽʥʽש ʘʨץʘʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʝ ʥʝײסʨʣʳʤ ץʳʟʳסʫʰʳʣʳץʧʝʥ 

 :ʩʳʥʘʜʳײ ʨʽʥװʙʽʨʥʝʰʝ ʪ שʘʪʳʩʫʜʳץ ʘץʘʨʘʡʪʳʥ ʙʦʣʘʜʳ. ʇʝʣʴʮ (2004) ʦʥʣʘʡʥ-ʢʫʨʩץ

¶ Ϸʣʝʫʤʝʪʪʽʢ Ϩʘʪʳʩʫ: ʦʥʣʘʡʥ-ʦץʳʪʫ װʰʽʥ ʤסײʘʣʽʤʥʽץ שʘʫʳʤʜʘʩʪʳײץ ץʨסʘʥʳ 

ᴇʪʝ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʄײʥʜʘ ᴅʨʙʽʨ ʦץʫʰʳ ʀʥʪʝʨʥʝʪʪʝ ᴇʟʽʥ ʞʝʢʝ ʘʜʘʤ 

ʨʝʪʽʥʜʝ ʜʘʨʘ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝ ʘʣʘʜʳ, ʩײʨʘץʪʘʨʳʤʝʥ ʙᴇʣʽʩʽʧ, ʢᴇʤʝʢ ʩײʨʘʡ ʘʣʘʜʳ; 

¶ ʊʘʥʳʤʜʳϨ Ϩʘʪʳʩʫ: ʦץʫʰʳʣʘʨסʘ ʪʘʣץʳʣʘʫ ʤʝʥ ʟʝʨʪʪʝʫʣʝʨ ʢᴇʤʝʛʽʤʝʥ ᴇʟ 

ʦʡʣʘʨʳʥ ʝʨʢʽʥ ײץʨʘʩʪʳʨʘ ʘʣʘʪʳʥ ʦʨʪʘ ץʘʞʝʪ; 

¶ ʄϰϤʘʣʽʤʥʽϬ Ϩʘʪʳʩʫʳ: ʦʥʣʘʡʥ-ʦץʳʪʫʜʘ ʦץʫʰʳ ʥʝײסʨʣʳʤ ᴇʟ ʙʝʪʽʤʝʥ ʞײʤʳʩ 

ʽʩʪʝʫʽ ץʘʞʝʪ ʙʦʣʩʘ ʜʘ, ʵʢʩʧʝʨʪʪʽש, ʥʝʤʝʩʝ ʤסײʘʣʽʤʥʽש ʞʝʪʝʢʰʽʣʽʛʽ ʦץʫʰʳʣʘʨ װʰʽʥ 

ᴇʪʝ ʤʘשʳʟʜʳ. ʆʣʘʡ ʜʝʡʪʽʥʽʤʽʟ, ʦʣʘʨ ᴇʟʜʝʨʽʥ ʪʦʣסʘʥʜʳʨסʘʥ ʩײʨʘץʪʘʨʳʥʘ ʞʘʫʘʧ 

ʘʣʫʜʳ, ʧʽʢʽʨ-ʪʘʣʘʩʪʘʨʜʳ ᴇʪʢʽʟʫʜʽ, ʚʠʨʪʫʘʣʜʳ ʩʳʥʳʧʪʳ ʙʘʩץʘʨʫʜʳ ʤסײʘʣʽʤʥʝʥ 

ʢװʪʝʜʽ. 

ʂᴇʧʪʝʛʝʥ ʪᴅʞʽʨʠʙʝʣʽ ʤסײʘʣʽʤʜʝʨʜʽש ᴇʟʽ ʘʣסʘʰ ʪʽʢʝʣʝʡ ʦץʳʪʫ ʪװʨʽʥʝʥ ʘʨʘʣʘʩ 

ʥʝʤʝʩʝ ʦʥʣʘʡʥ-ʦץʳʪʫ ʪװʨʽʥʝ ʢᴇʰʢʝʥʜʝ ʞʦסʘʨʳʜʘ ʘʡʪʳʧ ʢʝʪʢʝʥʽʤʽʟʜʝʡ 

 ʳʥסʘʫʳʤʜʘʩʪʳץ ʳʪʫץʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝ ʦʥʣʘʡʥ-ʦײʘ ʪʘʧ ʙʦʣʘʜʳ. ɹסʪʘʨץʠʳʥʰʳʣʳץ

 ʳʧץʨʣʽ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʥ ʦװʪ שʘʪʳʥʘʩ ʦʨʥʘʪʫʜʳץ-ʘʨʳʤץ ʫʰʳʣʘʨʤʝʥ ʦʥʣʘʡʥץʨʫ, ʦײץ

 .ʡʨʝʥʛʝʥ ʞᴇʥװ

 ʘʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨץ ʜʘʡʳʥʜʘ ʧʝʜʘʛʦʛ ʤʘʤʘʥʜʘʨסʳʪʫ ʞʘץʪʘʥ ʦץʪʳץʘʰʳפ

ʤʝʥ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʳ ʤװʤʢʽʥ? ʆץʳʪʫʜʳץ שʘʥʜʘʡ ʤʦʜʝʣʽʥ ץʦʣʜʘʥʫסʘ 

ʙʦʣʘʜʳ? 

ɸʪʘʣסʘʥ ʧʨʦʮʝʩʩʪʽ ʞװʟʝʛʝ ʘʩʳʨʫʜʘ ʟʝʨʪʪʝʫʣʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ç5ɽ(engage, 

explore, explain, elaborate, evaluate)è ʦץʳʪʫ ʤʦʜʝʣʽ ץʦʣʜʘʥʳʣʫʳ ʤװʤʢʽʥ (ʅʦʨʟʝʨʥ, 

2019). ʉʝʙʝʙʽ, ʘʪʘʣסʘʥ ʤʦʜʝʣ ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʦץʫʣʘʨʳʥʘ ʞʘʫʘʧʢʝʨʰʽʣʽʢʧʝʥ ץʘʨʘʧ, 

ᴇʟʜʝʨʽʥʝ ץʘʞʝʪʪʽ ʙʽʣʽʤʜʝʨʜʽ ʠʛʝʨʫ ʞʦʣʳʥ ײץʨʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  
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ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʘʫ ʠʜʝʷʩʳʥ ᴅʣʝʤʜʽʢ ʪʨʝʥʜ ʜʝʫʛʝ ʙʦʣʘʜʳ. 

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʽש ʵʢʦʥʦʤʠʢʘʩʳʥ ʜʘʤʳʪʫʜʘ ʤʘשʳʟʜʳ 

ʨᴇʣʛʝ ʠʝ. ʍʍɯ סʘʩʳʨ - ʘץʧʘʨʘʪʪʘʥʜʳʨʫ סʘʩʳʨʳ ʝʢʝʥʽ ʙʝʣʛʽʣʽ. ɸץʧʘʨʘʪʪʘʥʜʳʨʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʜʘʤʳסʘʥ ʟʘʤʘʥʜʘ ʤʝʤʣʝʢʝʪʽʤʽʟʜʽש ʙʦʣʘʰʘסʳ - ʞʘʩ ײʨʧʘץץʘ ʟʘʤʘʥ 

ʪʘʣʘʙʳʥʘ ʩʘʡ ʙʽʣʽʤ ʙʝʨʽʧ, ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʫ ʦץʳʪʫʰʳʤʝʥ 

ʰʳסʘʨʤʘʰʳʣʳץ ʽʟʜʝʥʽʩʪʽ, װʣʢʝʥ ʩײʨʘʥʳʩʪʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʂʦʤʧʴʶʪʝʨ ʞᴅʥʝ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʞʘʩʘʣʳʧ ʞʘʪץʘʥ ʦץʳʪʫ ʧʨʦʮʝʩʽ ʙʽʣʽʤ 

ʘʣʫʰʳʥʳש ʞʘשʘʰʘ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʦʣʘʨʜʳ ʞװʡʝʣʽʢ 

ʙʘʡʣʘʥʳʩʪʘʨ ʤʝʥ ʟʘשʜʳʣʳץʪʘʨʜʳ ʪʘʙʫסʘ ʠʪʝʨʽʧ, ʥᴅʪʠʞʝʩʽʥʜʝ - ᴇʟʜʝʨʽʥʽש ʢᴅʩʽʙʠ 

ʧʦʪʝʥʮʠʘʣʜʘʨʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʞʦʣ ʘʰʘʜʳ. ɹװʛʽʥʛʽ ʪʘשʜʘסʳ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤ 

ʘʡʤʘסʳʥʜʘס r ʙʽʣʽʤ ʘʣʰʳʣʘʨʜʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʞᴅʥʝ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʦץʳʪʫ ʽʩʽʥ ʜʘʤʳʪʘʪʳʥ ʞʘʣʧʳ ʟʘשʜʳʣʳץʪʘʨʜʘʥ ʪʘʨʘʡʜʳ. 

ɸץʧʘʨʘʪ ʧʝʥ ʙʽʣʽʤ ʨᴇʣʽʥʽש ᴇʩʫʽ, ʢʦʤʤʫʥʠʢʘʮʠʷʣʳײץ ץʨʘʣ-ʞʘʙʜʳץʪʘʨʜʳש ʢᴇʟ 

ʽʣʝʩʧʝʩ ʞʳʣʜʘʤʜʳץʧʝʥ ʞʝʪʽʣʫʽ, ʞʝʣʽʣʽʢ ײץʨʳʣʳʤʜʘʨʜʳש ʜʘʤʫʳ - ץʦסʘʤʥʳש 

ʘץʧʘʨʘʪʪʳץ ᴅʣʝʤʛʝ ʝʥʫʽʥʽש ʢᴇʨʽʥʽʩʽ ʜʝʧ ʝʩʝʧʪʝʡʤʽʥ. פʘʟʽʨʛʽ ʪʘשʜʘ ʩʘʧʘʣʳ ʙʽʣʽʤʜʽ 

ʤʝשʛʝʨʪʫ װʰʽʥ ʦץʳʪʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳ ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ץʘʞʝʪ. ʆץʳʪʫʜʳש ʮʠʬʨʣʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ 

ʞᴅʥʝ ʩʦʣ ʘʨץʳʣʳ ʩʘʧʘʣʳ ʙʽʣʽʤ ʙʝʨʫ ʫʥʠʚʝʨʩʠʪʝʪʽʤʽʟʜʽש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ.  

ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʽʣʽʤ ʙʝʨʫʜʽש ʙʘʨʣʳץ ʩʘʣʘʩʳʥʘ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʙʦʣʘʰʘץ ʙʠʦʣʦʛʠʷ ʤסײʘʣʽʤʜʝʨʽʥ ʜʘʡʳʥʜʘʫסʘ ʜʘ װʣʢʝʥ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʫʜʝ. ɹʠʦʣʦʛʠʷʥʳ 

ʦץʫ ʢʦʥʪʝʢʩʪʽʥʜʝ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʦץʫ װʜʝʨʽʩʽʥ ʘʡʪʘʨʣʳץʪʘʡ 

ʙʘʡʳʪʳʧ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʤʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʫʽʥ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ, ʙʠʦʣʦʛʠʷʥʳ ʦץʳʪʫʜʳש ʟʘʤʘʥʘʫʠ ʢʽʣʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʟʦʦʣʦʛʠʷʥʳ ʦץʳʪʫ ʞᴅʥʝ ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽ ʜʘʡʳʥʜʘʫ 

 ʦʣʜʘʥʫ ʙʽʣʽʤץ ʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ. ɿʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳװʘ ʤשʰʽʥ ʞʘװ

ʘʣʳʫʰʳʣʘʨʜʳש ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʦץʫ װʜʝʨʽʩʽʥ ץʳʟʳץʪʳ ᴅʨʽ ʪʠʽʤʜʽ 

ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ ʪʝʢ ʪʝʦʨʠʷʣʳץ 

ʜʘʡʳʥʜʳץʪʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʘʥʜʳײץ ץʨʘʣʜʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽש 

ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ץʘʤʪʫʳ ʢʝʨʝʢ, ʦʩʳʣʘʡʰʘ ʪװʣʝʢʪʝʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪᴅʞʽʨʠʙʝʜʝ ʦץʳʪʫʜʳש ʩʦסשʳ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫסʘ ʜʘʡʳʥ ʙʦʣʫʳ ʢʝʨʝʢ. 

ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʠʦʣʦʛʠʷʥʳ ʦץʳʪʫסʘ ʝʣʝʫʣʽ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʽʧ, ʦץʫ 

ʧʨʦʮʝʩʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽ, ץʦʣʞʝʪʽʤʜʽ ʞᴅʥʝ ʪʠʽʤʜʽ ʝʪʫʜʝ. ʉʘʥʜʳץ ʪװʨʣʝʥʜʽʨʫʜʽש 

ʙʠʦʣʦʛʠʷʥʳ ʦץʳʪʫסʘ ᴅʩʝʨ ʝʪʫʽʥʽש ʢʝʡʙʽʨ ʪᴅʩʽʣʜʝʨʽʥʝ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 
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1. ʎʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ: ʆץʳʪʫʰʳʣʘʨ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ 

ʪʦʣʳץʪʳʨʫ ʞᴅʥʝ ʦץʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʙʘʡʳʪʫ װʰʽʥ ʚʝʙ-ʩʘʡʪʪʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ 

 שʨʝʩʫʨʩʪʘʨʜʳ ץʪʳ ʩʘʥʜʳץʪʘʨ ʞᴅʥʝ ʦʥʣʘʡʥ ʜᴅʨʽʩʪʝʨ ʩʠʷץʫʣʳץʦʩʳʤʰʘʣʘʨ, ʙʝʡʥʝ ʦץ

ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ. 

2. ɺʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ: ɿʘʤʘʥʘʫʠ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʝʥ ʚʝʙ-

ʧʣʘʪʬʦʨʤʘʣʘʨ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʘסʘ ʟʝʨʪʭʘʥʘʜʘ ʬʠʟʠʢʘʣʳץ ץʘʪʳʩʫʜʳץ שʘʞʝʪʽʥʩʽʟ 

ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞװʨʛʽʟʝ ʘʣʘʪʳʥ, ʙʠʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʟʝʨʪʪʝʡ ʘʣʘʪʳʥ ʞᴅʥʝ 

ʤʘʪʝʨʠʘʣʜʘʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨʜʳ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

3. ʀʥʪʝʨʘʢʪʠʚʪʽ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳ: ʎʠʬʨʣʳץ ʦץʫʣʳץʪʘʨ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ 

ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʤʘʪʝʨʠʘʣʜʳ ʞʘץʩʳ ʪװʩʽʥʫʛʝ ʞᴅʥʝ ʝʩʪʝ ʩʘץʪʘʫסʘ 

ʢᴇʤʝʢʪʝʩʝʪʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ, ʪʝʩʪʪʝʨʜʽ, ʦʡʳʥʜʘʨ ʤʝʥ 

ʚʠʢʪʦʨʠʥʘʣʘʨʜʳ ײʩʳʥʘʜʳ. 

4. ʆʥʣʘʡʥ ʳʥʪʳʤʘץʪʘʩʪʳץ ʞᴅʥʝ ʪʘʣץʳʣʘʫ: ʎʠʬʨʣʳץ ʦץʳʪʫ ʧʣʘʪʬʦʨʤʘʣʘʨʳ 

ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʞʝʣʽʜʝ ʙʘʡʣʘʥʳʩʳʧ, ʙʽʨʣʝʩʽʧ ʞײʤʳʩ ʽʩʪʝʫʛʝ, ʤʘʪʝʨʠʘʣʜʘʨʜʳ 

ʪʘʣץʳʣʘʫסʘ, ʩײʨʘץʪʘʨ ץʦʶסʘ ʞᴅʥʝ ᴇʟ ʟʝʨʪʪʝʫʣʝʨʽ ʤʝʥ ʞʦʙʘʣʘʨʳʤʝʥ ʙᴇʣʽʩʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

5. ɹʝʡʽʤʜʝʣʝʪʽʥ ʦץʳʪʫ: ʂʝʡʙʽʨ ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨ ᴅʨ ʙʽʽʣʤ ʘʣʫʰʳʥʳש 

ʞʝʢʝ ץʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ ʜʝשʛʝʡʽʥʝ ץʘʨʘʡ ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʙʝʡʽʤʜʝʡ 

ʦʪʳʨʳʧ, ʦץʫ ʧʨʦʮʝʩʽʥ ʞʝʢʝʣʝʥʜʽʨʫ װʰʽʥ ʘʣʛʦʨʠʪʤʜʝʨ ʤʝʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

ʧʘʡʜʘʣʘʥʘʜʳ. 

 ʪʘʥ ᴇʪʢʽʟʫʛʝץʪʳץʘʰʳץ ʳʪʫʜʳץʪʝʭʥʦʣʦʛʠʷʣʘʨ ʦ ץʳʪʫ: ʎʠʬʨʣʳץʪʘʥ ʦץʘʰʳפ .6

ʞᴅʥʝ ʦץʫ ʩʘʙʘץʪʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ᴅʩʽʨʝʩʝ ʧʘʥʜʝʤʠʷ 

ʢʝʟʽʥʜʝ ʥʝʤʝʩʝ ʰʘʣסʘʡ ʥʝʤʝʩʝ ʞʝʪʫ ץʠʳʥ ʘʫʜʘʥʜʘʨʜʘ ʦʨʥʘʣʘʩץʘʥ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ 

 .ʳʟʜʳשʰʽʥ ʤʘװ

ʊײʪʘʩʪʘʡ ʘʣסʘʥʜʘ, ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʠʦʣʦʛʠʷʥʳ ʦץʳʪʫʜʳש ʞʘשʘ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʘʰʘʜʳ, ʦץʳʪʫ װʜʝʨʽʩʽʥ ץʳʟʳץʪʳ, ʪʠʽʤʜʽ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝʛʽ 

ʞᴅʥʝ ʦץʫ ʩʪʠʣʽʥʜʝʛʽ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ װʰʽʥ ץʦʣʞʝʪʽʤʜʽ ʝʪʝʜʽ. 

ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʦʣʘʰʘץ ʙʠʦʣʦʛʪʘʨסʘ ʞʘשʘ ʜʘסʜʳʣʘʨ ʤʝʥ 

 ʽʨʝʢשʡʝʣʝʨʜʽ ʪʠʽʤʜʽʨʝʢ ʞᴅʥʝ ʪʝʨʝװʞ ץʘ ʙʠʦʣʦʛʠʷʣʳסʟʳʨʝʪʪʽʣʽʢʪʝʨ ᴅʢʝʣʽʧ, ʦʣʘʨײץ

ʟʝʨʪʪʝʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ɹʠʦʣʦʛʠʷʜʘסʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʦʥʪʝʢʩʪʽʥʜʝ 

ʤʘשʳʟʜʳʨʘץ ʙʦʣʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʢʝʡʙʽʨ ʥʝʛʽʟʛʽ ʜʘסʜʳʣʘʨסʘ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

1. ɹʠʦʠʥʬʦʨʤʘʪʠʢʘ: ʛʝʥʜʝʨʜʽש ʨʝʪʪʽʣʽʛʽʥ ʪʘʣʜʘʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ, ʘץʫʳʟ 

 ʨʣʽװʪʳ ᴅʨʪץʜʘʨʣʘʤʘʣʘʨʳ ʩʠʷסʜʝʫ ʙʘשʨʘʣʜʘʨʳ ʞᴅʥʝ ʢʝʩʢʽʥʜʽ ᴇײץ ʨʳʣʳʤʳʥ ʙʦʣʞʘʫײץ

ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʘʨ ʤʝʥ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ʧʘʡʜʘʣʘʥʳʧ ʙʠʦʣʦʛʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ 

ʪʘʣʜʘʫ ʤװʤʢʽʥʜʽʛʽ. 

2. ɼʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ: ʜʝʨʝʢʪʝʨʜʽװ שʣʢʝʥ ʢᴇʣʝʤʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ, ʦʣʘʨʜʳ 

ʪʘʣʜʘʫ ʞᴅʥʝ ʤʘסʳʥʘʣʳ ʘץʧʘʨʘʪʪʳ ʘʣʫ װʰʽʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʞᴅʥʝ 

 .ʤʢʽʥʜʽʛʽװʰʽʥ ʜʝʨʝʢʪʝʨʜʽ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ʤװ ʪʘʫץʨʜʽʩʪʝʨʜʽ ʘʥʳװ ʣʛʽʣʝʨ ʤʝʥװ

3. ʄʦʜʝʣʴʜʝʫ: ɹʠʦʣʦʛʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʫ ʞᴅʥʝ 

ʦʣʘʨʜʳ ᴅʨʪװʨʣʽ ʞʘסʜʘʡʣʘʨʜʘ ʦʩʳ ʞװʡʝʣʝʨʜʽש ᴅʨʝʢʝʪʽʥ ʟʝʨʪʪʝʫ, ʩʦʥʜʘʡ-ʘץ 

ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʦʣʞʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽ. 

4. ʄʝʜʠʮʠʥʘʣʳץ ʢʝʩʢʽʥʜʽ ᴇשʜʝʫ: ʘʨʥʘʡʳ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣ ʤʝʥ ʢʝʩʢʽʥʜʽ 

ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʨʝʥʪʛʝʥ, ʄʈʊ ʞᴅʥʝ ʂʊ ʩʢʘʥʝʨʣʝʨʽ ʩʠʷץʪʳ 

ʤʝʜʠʮʠʥʘʣʳץ ʢʝʩʢʽʥʜʝʨʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ ʪװʩʽʥʜʽʨʫ ʤװʤʢʽʥʜʽʛʽ. 



119 

 

5. ʂʦʤʧʴʶʪʝʨʣʽʢ ʜʘסʜʳʣʘʨ: ʂʦʤʧʴʶʪʝʨʜʝ ʞײʤʳʩ ʽʩʪʝʫʜʽש ʥʝʛʽʟʛʽ ʜʘסʜʳʣʘʨʳ, 

ʩʦʥʳש ʽʰʽʥʜʝ ʤᴅʪʽʥʜʽ ᴇשʜʝʫʜʽ, ʵʣʝʢʪʨʦʥʜʳץ ʢʝʩʪʝʥʽ ʞᴅʥʝ ʧʨʝʟʝʥʪʘʮʠʷʣʘʨʜʳ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽʥ ʞᴅʥʝ ʀʥʪʝʨʥʝʪʪʝ 

ʘץʧʘʨʘʪʪʳ ʽʟʜʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ ʤװʤʢʽʥʜʽʛʽ. 

6. ʂʦʤʤʫʥʠʢʘʮʠʷ ʞᴅʥʝ ʳʥʪʳʤʘץʪʘʩʪʳץ: ʘץʧʘʨʘʪ ʘʣʤʘʩʫ, ʞʦʙʘʣʘʨ ʙʦʡʳʥʰʘ 

ʙʽʨʣʝʩʽʧ ʞײʤʳʩ ʽʩʪʝʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ײʩʳʥʫ װʰʽʥ ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨ 

ʤʝʥ ײץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ᴅʨʽʧʪʝʩʪʝʨʤʝʥ ʪʠʽʤʜʽ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ ʞᴅʥʝ 

ʙʽʨʣʝʩʽʧ ʞײʤʳʩ ʽʩʪʝʫ ʤװʤʢʽʥʜʽʛʽ. 

ɹײʣ ʜʘסʜʳʣʘʨ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʟʘʤʘʥʳʥʜʘ ʙʠʦʣʦʛʪʘʨ װʰʽʥ 

ʤʘשʳʟʜʳʨʘץ ʙʦʣʳʧ ʢʝʣʝʜʽ, ʙײʣ ʦʣʘʨסʘ ʪʽʨʽ ʞװʡʝʣʝʨʜʽ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʪװʩʽʥʫ װʰʽʥ 

ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢװʰʽʥ ʞʘץʩʳʨʘץ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɿʦʦʣʦʛʠʷʥʳ ʦץʫ ʢʦʥʪʝʢʩʪʽʥʜʝ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʦץʫ 

 ʩʽʥʫʽʥװʤʘʪʝʨʠʘʣʜʳ ʪ שʪʘʡ ʙʘʡʳʪʳʧ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳץʜʝʨʽʩʽʥ ʘʡʪʘʨʣʳװ

ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. çɿʦʦʣʦʛʠʷè ʧᴅʥʽʥʽש ʤʳʩʘʣʳʥʜʘ ʙʦʣʘʰʘץ ʙʠʦʣʦʛʠʷ 

ʤסײʘʣʽʤʜʝʨʽʥ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʞʘסʜʘʡʳʥʜʘ ʜʘʡʳʥʜʘʫ ᴅʜʽʩʪʝʤʝʩʽʥ 

 .ʘʨʘʩʪʳʨʘʤʳʟץ

ɿʦʦʣʦʛʠʷʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ: 

1. ɺʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ ʞᴅʥʝ ʩʠʤʫʣʷʮʠʷʣʘʨ: ɿʘʤʘʥʘʫʠ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨסʘ ʞʘʥʫʘʨʣʘʨʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʤʽʥʝʟ-ײץʣץʳʥ ʬʠʟʠʢʘʣʳץ ץʘʪʳʩʫʳʥʩʳʟ 

ʟʝʨʪʪʝʡ ʘʣʘʪʳʥ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨʜʳ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ 

ʟʦʦʣʦʛʠʷʥʳש ʦʙʲʝʢʪʽʣʝʨʽ ʤʝʥ ʧʨʦʮʝʩʪʝʨʽʥ ʟʝʨʪʪʝʫʛʝ ʪʝʨʝשʽʨʝʢ ʝʥʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

2. ʀʥʪʝʨʘʢʪʠʚʪʽ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳ: ɸʥʠʤʘʮʠʷʣʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʜʠʘʛʨʘʤʤʘʣʘʨ 

ʞᴅʥʝ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ ʩʠʷץʪʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ 

ʞʘʩʘʫ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʢװʨʜʝʣʽ ʟʦʦʣʦʛʠʷ סײʳʤʜʘʨʳʥ ʞʘץʩʳ ʪװʩʽʥʫʛʝ ʞᴅʥʝ 

ʘץʧʘʨʘʪʪʳ ʪʠʽʤʜʽʨʝʢ ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

3. ʆʥʣʘʡʥ ʨʝʩʫʨʩʪʘʨ ʤʝʥ ʜʝʨʝʢץʦʨʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ: ɹʽʣʽʤ ʘʣʫʰʳʣʘʨ ᴅʨʪװʨʣʽ 

ʞʘʥʫʘʨʣʘʨ ʪװʨʣʝʨʽ, ʦʣʘʨʜʳש ʤʦʨʬʦʣʦʛʠʷʩʳ, ʵʢʦʣʦʛʠʷʩʳ ʞᴅʥʝ ʤʽʥʝʟ-ײץʣץʳ ʪʫʨʘʣʳ 

ʢᴇʧʪʝʛʝʥ ʘץʧʘʨʘʪץʘ ʦʥʣʘʡʥ ʨʝʩʫʨʩʪʘʨ ʤʝʥ ʜʝʨʝʢץʦʨʣʘʨ ʘʨץʳʣʳ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ, 

ʙײʣ ʦץʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʙʘʡʳʪʘʜʳ ʞᴅʥʝ ʪʝʨʝש ʟʝʨʪʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʟʦʦʣʦʛʠʷ ʩʘʣʘʩʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʽʧ, ʟʝʨʪʪʝʫ, 

ʦץʳʪʫ ʞᴅʥʝ ʩʘץʪʘʫ װʰʽʥ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʫʜʘ. ɿʦʦʣʦʛʠʷ סʳʣʳʤʳʥʜʘ ʮʠʬʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʢʝʡʙʽʨ ʞʦʣʜʘʨʳ: 

 ʡʝʣʝʨʜʽ (ɻɸɾ)װʞ ץʧʘʨʘʪʪʳץʘ ץʪʘʥ ʟʦʥʜʪʘʫ ʞᴅʥʝ ʛʝʦʛʨʘʬʠʷʣʳץʘʰʳפ .1

ʧʘʡʜʘʣʘʥʫ: ʉʧʫʪʥʠʢʪʽʢ ʩʫʨʝʪʪʝʨ ʤʝʥ ɻɸɾ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʟʝʨʪʪʝʫʰʽʣʝʨ 

ʞʘʥʫʘʨʣʘʨʜʳש ʤʠʛʨʘʮʠʷʩʳʥ, ʦʣʘʨʜʳש ʤʝʢʝʥʜʝʫ ʦʨʪʘʩʳʥʳש ᴇʟʛʝʨʫʽʥ ʞᴅʥʝ ʘʜʘʤʥʳש 

ʵʢʦʞװʡʝʛʝ ᴅʩʝʨʽʥʽש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʡ ʘʣʘʜʳ. 

2. ʊװʨʣʝʨʜʽ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʫ ʞᴅʥʝ ʙʘץʳʣʘʫ: תʣʛʽʥʽ ʪʘʥʫ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʽ (ʂʦʤʧʴʶʪʝʨʣʽʢ ʢᴇʨʫ) ʞʘʥʫʘʨʣʘʨ ʪװʨʣʝʨʽʥ 

ʬʦʪʦʩʫʨʝʪʪʝʨ ʥʝʤʝʩʝ ʙʝʡʥʝ ʞʘʟʙʘʣʘʨ ʘʨץʳʣʳ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ 

ʧʦʧʫʣʷʮʠʷʣʘʨʜʳ ʙʘץʳʣʘʫʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʞʘסʜʘʡʳʥ ʙʘסʘʣʘʫʜʳ ʞʝשʽʣʜʝʪʝʜʽ. 

3. ɾʝʣʽʣʽʢ ʵʢʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ: ɼʘʪʯʠʢʪʝʨʜʽש ʞʝʣʽʣʝʨʽʥ ʞᴅʥʝ ʤʘʰʠʥʘʣʳץ 

ʦץʳʪʫ ʞװʡʝʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʥʘץʪʳ ʫʘץʳʪʪʘ ʞʘʥʫʘʨʣʘʨʜʳש ʙʽʨ-ʙʽʨʽʤʝʥ ʞᴅʥʝ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘʥ ʦʨʪʘʤʝʥ ᴅʨʝʢʝʪʪʝʩʫʽʥ ʟʝʨʪʪʝʫʛʝ ʤסʦʨʰʘץ



120 

 

4. ɺʠʨʪʫʘʣʜʳ ʵʢʩʧʝʜʠʮʠʷʣʘʨ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ: ɺʠʨʪʫʘʣʜʳ ʪʫʨʣʘʨ 

ʤʝʥ ʦʥʣʘʡʥ ʨʝʩʫʨʩʪʘʨ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʤʝʥ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪץʘʥ ʘʜʘʤʜʘʨסʘ 

 ʤʢʽʥʜʽʢװʨʣʝʨʽʥ ʟʝʨʪʪʝʫʛʝ ʤװʡʝʣʝʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨ ʪװʨʣʽ ʵʢʦʞװᴅʨʪ ץʧʘʡ-ʘץʡʜʝʥ ʰʳװ

ʙʝʨʝʜʽ. 

5. ɹʠʦʣʦʛʠʷʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫ ʞᴅʥʝ ʙʘʩץʘʨʫ: ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

 ʘ, ʩʠʨʝʢסʩʘʨʪʫץʘʨʫʳʥ ʞʘץʤʦʥʠʪʦʨʠʥʛʽ ʤʝʥ ʙʘʩ שʪʘʨʜʳץʩʘʷʙʘ ץʣʪʪʳײ ʪʘʨ ʤʝʥץʦʨʳץ

ʢʝʟʜʝʩʝʪʽʥ ʞᴅʥʝ ʞʦʡʳʣʳʧ ʙʘʨʘ ʞʘʪץʘʥ ʪװʨʣʝʨʜʽ ʩʘץʪʘʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɿʦʦʣʦʛʠʷʜʘסʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʞʘʥʫʘʨʣʘʨ ᴅʣʝʤʽʥ ʥʝײסʨʣʳʤ ʪʠʽʤʜʽ 

ʟʝʨʪʪʝʫ ʤʝʥ ʩʘץʪʘʫ װʰʽʥ, ʩʦʥʜʘʡ-ʘץ ץʦסʘʤʜʳ ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʩʘʣʘʩʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ 

ʤʝʥ ʘסʘʨʪʫ װʰʽʥ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ. 

ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʟʦʦʣʦʛʠʷʥʳ ʦץʳʪʫ ʞᴅʥʝ ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽ 

ʜʘʡʳʥʜʘʫ װʰʽʥ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ. ɿʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ 

ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʦץʫ װʜʝʨʽʩʽʥ ץʳʟʳץʪʳ ᴅʨʽ 

ʪʠʽʤʜʽ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ ʪʝʢ 

ʪʝʦʨʠʷʣʳץ ʜʘʡʳʥʜʳץʪʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʘʥʜʳײץ ץʨʘʣʜʘʨʤʝʥ ʞײʤʳʩ 

ʽʩʪʝʫʜʽש ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ץʘʤʪʫʳ ʢʝʨʝʢ, ʦʩʳʣʘʡʰʘ ʪװʣʝʢʪʝʨ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʜʝ ʦץʳʪʫʜʳש ʩʦסשʳ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫסʘ ʜʘʡʳʥ ʙʦʣʫʳ 

ʢʝʨʝʢ. 
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 ʳʥסʙʦʣʘʰʘ שʘʥʳסʣײᴅʨʙʽʨ ʞʝʢʝ ʪ ,שʪʳץʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʙʽʣʽʤ ᴅʨ ʭʘʣʳפ 

ʘʡץʳʥʜʘʡʪʳʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. ɹʽʣʽʤʥʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥ ײʩʪʘʧ 

ʪײʨʫ ï ᴅʨʙʽʨ ץʦסʘʤʥʳש ᴇʟʽʥʽס שʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʧʨʦʛʨʝʩʽʥ, ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʳʥ 

ʞᴅʥʝ ʘʟʘʤʘʪʪʘʨʜʳש ᴅʣ-ʘʫץʘʪʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ײʤʪʳʣʘ ʦʪʳʨʳʧ, ʘʣʜʳʥʘ ץʦʷʪʳʥ 

ʤʽʥʜʝʪʽ. ʆʩʳ ʪײʨסʳʜʘ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ 

(ɾʀ) ʧʘʡʜʘʣʘʥʫ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥ ᴇʟʛʝʨʪʫʜʝ ʙʘʩʪʳ ʨᴇʣ ʘʪץʘʨʘ ʙʘʩʪʘʜʳ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ï ʘʜʘʤʥʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ץʘʙʽʣʝʪʽʥ ʪʘʣʘʧ ʝʪʝʪʽʥ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫסʘ ץʘʙʽʣʝʪʪʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞװʡʝʣʝʨʜʽ ײץʨʫʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ 

ʠʥʬʦʨʤʘʪʠʢʘ ʩʘʣʘʩʳ. ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ɾʀ ʤʝʜʠʮʠʥʘ ʤʝʥ ᴇʥʜʽʨʽʩʪʝʥ ʢᴇʣʽʢ ʧʝʥ 

ʦʡʳʥ-ʩʘʫʳץץʘ ʜʝʡʽʥ ʘʜʘʤ ᴇʤʽʨʽʥʽש ʢᴇʧʪʝʛʝʥ ʩʘʣʘʣʘʨʳʥʘ ʤʳץʪʘʧ ʝʥʜʽ. ɹʽʨʘץ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ ץʦʣʜʘʥʫʜʳש ʝש ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʞᴅʥʝ ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʽʣʽʤ ʙʝʨʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹײʣ ʤʘץʘʣʘʥʳש ʤʘץʩʘʪʳ ï ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʤʝʢʪʝʧʪʝʨʜʝʛʽ ʦץʫ ʧʨʦʮʝʩʽʥ ץʘʣʘʡ 

ʞʘץʩʘʨʪʘ ʘʣʘʪʳʥʳʥ ץʘʨʘʩʪʳʨʫ. ɹʽʟ ɾʀ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʦש ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʝʪʽʥ 

ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨʜʽ ʪʘʣʜʘʡʤʳʟ ʞᴅʥʝ ʦʩʳ ʜʘʤʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʳץʪʠʤʘʣ 

ʘʨʪʳץʰʳʣʳץʪʘʨʜʳ, ץʠʳʥʜʳץʪʘʨʜʳ ʞᴅʥʝ ʵʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʪʘʣץʳʣʘʡʤʳʟ. 

ʄʝʢʪʝʧʪʝʨʜʝ ɾʀ-ʜ ̔ʩᴅʪʪʽ ʝʥʛʽʟʫ ʤʳʩʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʙʽʟ ʪʝʭʥʦʣʦʛʠʷʥʳש 

ʦץʫ ʞʦʣʳʥ ץʘʣʘʡ ᴇʟʛʝʨʪʝʪʽʥʽʥ ʞᴅʥʝ ʦץʫʰʳʣʘʨסʘ ʞʘשʘ ʙʠʽʢʪʝʨʛʝ ʞʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥʽʥ 

ʢᴇʨʩʝʪʝʤʽʟ. 

ɸʣʜʳʤʝʥ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʜʝʛʝʥʽʤʽʟ ʥʝ ʞᴅʥʝ ʦʩʳ ʩʘʣʘסʘ ץʘʥʜʘʡ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨ ʢʽʨʝʪʽʥʽʥ ʘʥʳץʪʘʡʳץ. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʰʽʣʝʨ ᴅʨʪװʨʣʽ 

ʘʩʧʝʢʪʽʣʝʨʛʝ, ʩʦʥʳש ʽʰʽʥʜʝ ʤʘʰʠʥʘʣʳץ ʦץʳʪʫסʘ, ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʛʝ ʞᴅʥʝ 

ʜʝʨʝʢʪʝʨʜʽ ᴇʥʜʽʨʫʛʝ, ʦʣʘʨʜʳש ʩʪʫʜʝʥʪʪʝʨʜʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʙʝʡʽʤʜʝʣʝ ʘʣʘʪʳʥ 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞװʡʝʣʝʨʜʽ ײץʨʫʜʘסʳ ʨᴇʣʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʜʳ. 

ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʘʥʳץʪʘʤʘʩʳ ʦץʫ ʧʨʦʮʝʩʽʥ ʞʘץʩʘʨʪʫ ʞᴅʥʝ 

ʙʽʣʽʤ ʙʝʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʘʡʳʪʫ װʰʽʥ ʘʜʘʤʥʳש ʠʥʪʝʣʣʝʢʪʽʥʝ ʝʣʽʢʪʝʧ, ʘʨʪʪʳʨʫסʘ 

ʘʨʥʘʣסʘʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨ ʤʝʥ ʞװʡʝʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ץʘʤʪʠʜʳ. ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ᴅʜʝʪʪʝ ʢʝʣʝʩʽ ʘʩʧʝʢʪʽʣʝʨʜʽ ץʘʤʪʠʜʳ: 

Machine Learning:  ʙײʣ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞװʡʝʣʝʨʛʝ ʜʝʨʝʢʪʝʨ ʤʝʥ ʪᴅʞʽʨʠʙʝʥʽ ʪʘʣʜʘʫ 

ʘʨץʳʣʳ ʙʝʡʽʤʜʝʣʫʛʝ ʞᴅʥʝ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ɾʀ ʙᴇʣʽʤʰʝʩʽ. ɹʽʣʽʤ ʙʝʨʫʜʝ 

ʤʘʰʠʥʘʣʳץ ʦץʳʪʫʜʳ ᴅʨ ʦץʫʰʳʥʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ ʦץʫ ʩʪʠʣʽʥʝ ʞʘʫʘʧ ʙʝʨʝʪʽʥ 

ʙʝʡʽʤʜʝʣʛʝʥ ʦץʳʪʫ ʧʣʘʪʬʦʨʤʘʣʘʨʳʥ ʞʘʩʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ʅʝʡʨʦʥʜʳϨ ʞʝʣʽʣʝʨ:  ɾʀ-ʜʝʛʽ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʤʠʜʳײץ שʨʳʣʳʤʳ ʤʝʥ 

 ʘ ʞᴅʥʝ ʰʝʰʽʤסʘ, ʤᴅʪʽʥʜʽ ʪʘʣʜʘʫסʣʛʽʣʝʨʜʽ ʪʘʥʫװ ʡʝʣʝʨʛʝװʳʟʤʝʪʽʥ ʤʦʜʝʣʴʜʝʡʜʽ, ʞץ
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 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʽʣʽʤ ʙʝʨʫʜʝ ʦʣʘʨʜʳ ʜʘʫʳʩʪʳ, ʤᴅʪʽʥʜʽ ʞᴅʥʝ ʢʝʩʢʽʥʜʽװʘ ʤסʘʙʳʣʜʘʫץ

ʪʘʥʫ װʰʽʥ ץʦʩʳʤʰʘʣʘʨʜʳ ʞʘʩʘʫ װʰʽʥ, ʩʦʥʜʘʡ-ʘץ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦץʳʪʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ɼʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ: ɾʀ װʣʛʽʣʝʨ ʤʝʥ ʪʨʝʥʜʪʝʨʜʽ ʘʥʳץʪʘʫ װʰʽʥ ʜʝʨʝʢʪʝʨʜʽש 

 ʘʤʪʠʜʳ. ɹʽʣʽʤ ʙʝʨʫʜʝ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫץ ʣʢʝʥ ʢᴇʣʝʤʽʥ ʪʘʣʜʘʫ ʞʦʣʜʘʨʳʥװ

ʦץʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽʥ ʙʘסʘʣʘʫ, ʦץʫ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʙʦʣʞʘʫ ʞᴅʥʝ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ 

ʦשʪʘʡʣʘʥʜʳʨʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʞϸʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ: ɾʀʧʘʡʜʘʣʘʥʘʪʳʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʩʪʫʜʝʥʪʪʝʨʛʝ סʳʣʳʤ, ʪʝʭʥʦʣʦʛʠʷ, ʠʥʞʝʥʝʨʠʷ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘ (STEM) ʩʘʣʘʣʘʨʳʥʜʘסʳ 

ʜʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʪʘʨʳʥ ʞʘʩʘʫ ʩʠʷץʪʳ ʙʽʣʽʤ ʙʝʨʫ 

ʤʘץʩʘʪʪʘʨʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʤװʤʢʽʥ. 

ɺʠʨʪʫʘʣʜʳ ʢϺʤʝʢʰʽʣʝʨ ʞϸʥʝ ʙʽʣʽʤ ʙʝʨʫ Ϩʦʣʜʘʥʙʘʣʘʨʳ: ɾʀ ʘץʧʘʨʘʪʪʳ, ʦץʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞᴅʥʝ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʨץʳʣʳ ʩʪʫʜʝʥʪʪʝʨʛʝ ʦץʫ 

ʧʨʦʮʝʩʽʥʜʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʚʠʨʪʫʘʣʜʳ ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ץʦʣʜʘʥʙʘʣʘʨʳʥ ʞʘʩʘʫ 

 .ʤʢʽʥװʰʽʥ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװ

ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʦץʫ ʧʨʦʮʝʩʽʥ ץʦʣ ʞʝʪʽʤʜʽ, ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ, 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ʪʠʽʤʜʽ ʝʪʫ ʘʨץʳʣʳ ʞʘץʩʘʨʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʆʣ ʤסײʘʣʽʤʜʝʨʛʝ, 

ʩʪʫʜʝʥʪʪʝʨʛʝ ʞᴅʥʝ ʦץʫ ʦʨʳʥʜʘʨʳʥʘ ʞʳʣʜʘʤ ᴇʟʛʝʨʝʪʽʥ ʮʠʬʨʣʳץ ʜᴅʫʽʨʛʝ ʙʝʡʽʤʜʝʣʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ ʞᴅʥʝ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʢʝʣʝʩʽ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʝʜʽ. 

ʄʝʢʪʝʧʪʝʨʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ Ϩʦʣʜʘʥʫ. ʄʝʢʪʝʧʪʝʨʜʝ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪʪʽ ץʦʣʜʘʥʫ ʤסײʘʣʽʤʜʝʨ װʰʽʥ ʦשʪʘʡʣʳ ʰʝʰʽʤ ʙʦʣʳʧ ʢʝʣʝʜʽ. ᴆʡʪʢʝʥʽ ɾʀ 

ʤסײʘʽʣʽʤʥʽש ʞײʤʳʩʳʥ ʞʝשʽʣʜʝʪʝʜʽ.ʉʘʙʘץ ʞʦʩʧʘʨʳʥ ײץʨʫʜʘʥ ʙʘʩʪʘʧ , ʢʝʟʢʝʣʛʝʥ 

 .ʜʝʫʛʝ ʜʝʡʽʥשʞʘʪʪʳ ᴇײץ

ʆϨʫ Ϯʜʝʨʽʩʪʝʨʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʤʝʢʪʝʧʪʝʨʜʝʛʽ ʦץʫ װʜʝʨʽʩʽʥʽש ᴅʨʪװʨʣʽ ʘʩʧʝʢʪʽʣʝʨʽʥ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ץʘʣʘʡ ʢᴇʤʝʢʪʝʩʝʪʽʥʽʥ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ʄʽʥʝ, 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʪʝʨʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳש ʢʝʡʙʽʨ ʥʘץʪʳ 

ʞʦʣʜʘʨʳ: 

1. ʆϨʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʙʘʩϨʘʨʫ: 

ʆץʫʣʳץʪʘʨʜʳ, ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʞᴅʥʝ ʦץʫ ʨʝʩʫʨʩʪʘʨʳʥ ץʦʩʘ ʘʣסʘʥʜʘ, ʦץʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞʘשʘʨʪʳʧ, ץʦʣʜʘʡʪʳʥ ʤʘʟʤײʥʜʳ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥ 

ʞʘʩʘʡʜʳ. ᴆʟʛʝʨʝʪʽʥ ʩʪʘʥʜʘʨʪʪʘʨ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʪʘʣʘʧʪʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞʘשʘʨʪʫ ʞᴅʥʝ ʙʝʡʽʤʜʝʫ ʧʨʦʮʝʩʪʝʨʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ. 

2. ʕʣʝʢʪʨʦʥʜʳϨ ʪʝʩʪʪʝʨ ʤʝʥ ʙʘϤʘʣʘʫʣʘʨ: 

ʊʝʩʪʪʝʨ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞʘʩʘʫ ʞᴅʥʝ ʪʝʢʩʝʨʫ ʞװʡʝʣʝʨʽʥ 

ʝʥʛʽʟʫ. 

 ʰʽʥ ʞʘʩʘʥʜʳװ ʪʘʫץʘʞʝʪ ʝʪʝʪʽʥ ʩʪʫʜʝʥʪʪʝʨʜʽ ʞʳʣʜʘʤ ʘʥʳץ ʦʣʜʘʫʜʳץ ʦʩʳʤʰʘפ

ʠʥʪʝʣʣʝʢʪ ʘʥʘʣʠʪʠʢʘʩʳʥ ʧʘʡʜʘʣʘʥʳʧ, ʦץʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽʥ ʙʘץʳʣʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ. 

3. Ϸʢʽʤʰʽʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʙʘʩϨʘʨʫ: 

ʊʽʨʢʝʫ, ʩʘʙʘץץʘ ץʘʪʳʩʫ ʤʝʥ ʨʝʩʫʨʩʪʘʨʜʳ ʙʘץʳʣʘʫ ʞᴅʥʝ ʩʘʙʘץʪʳ ʞʦʩʧʘʨʣʘʫ 

ʩʠʷץʪʳ ᴅʢʽʤʰʽʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ. 

ʆץʫʰʳʣʘʨ, ʧʝʜʘʛʦʛʠʢʘʣʳײ ץʞʳʤ ʞᴅʥʝ ʤʝʢʪʝʧ ץʘʨʞʳʩʳ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨʜʽ 

ʝʩʝʧʢʝ ʘʣʫʜʳש ʪʠʽʤʜʽ ʞװʡʝʣʝʨʽʥ ײץʨʫ. 

4. ʂʝʨʽ ʙʘʡʣʘʥʳʩʪʳ ʙʘʩϨʘʨʫ ʞϮʡʝʣʝʨʽ: 
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ʆץʫʰʳʣʘʨ ʤʝʥ ʦʣʘʨʜʳש ʘʪʘ-ʘʥʘʣʘʨʳʥʘ װʣʛʝʨʽʤʽ ʤʝʥ ʞʝʪʽʩʪʽʢʪʝʨʽ ʪʫʨʘʣʳ 

ʘץʧʘʨʘʪʪʳ ʞʳʣʜʘʤ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ɾʀ-ʜ ̔ץʦʣʜʘʥʘʪʳʥ ʘʪʘ-ʘʥʘʣʘʨ ʤʝʥ 

ʦץʫʰʳʣʘʨ װʰʽʥ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʞװʡʝʩʽʥ ʝʥʛʽʟʫ. 

ʆץʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽ ʤʝʥ ʪᴅʨʪʽʙʽ ʪʫʨʘʣʳ ʝʩʝʧʪʝʨʜʽ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞʘʩʘʫ. 

5. ϧʘʙʳʣʜʘʫ ʞϸʥʝ Ϩʘʙʳʣʜʘʫ ʧʨʦʮʝʩʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ: 

 ʘʥ ʩʢʘʥʝʨʣʝʫʜʽ ʞᴅʥʝסʭʙʘʪʪʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣײʞʘʪʪʘʨʜʳ ʞᴅʥʝ ʩײפ

ʪʘʣʜʘʫʜʳ ץʦʩʘ, ץʘʙʳʣʜʘʫ ʞᴅʥʝ ʩʪʫʜʝʥʪʪʝʨʜʽ ʽʨʽʢʪʝʫ ʧʨʦʮʝʩʽʥ ʞʝשʽʣʜʝʪʫ 

 ʘʣʽʤʜʝʨ ʤʝʥסײʜʝʨʽʩʪʝʨʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʤװ ʰʽʥ ɾʀ ʧʘʡʜʘʣʘʥʫ. ɹʽʣʽʤ ʙʝʨʫװ

ᴅʢʽʤʰʽʣʝʨʛʝ ʤʝʢʪʝʧ ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽʨʝʢ ʙʘʩץʘʨʫסʘ ʞᴅʥʝ ʩʘʧʘʣʳ ʙʽʣʽʤ ʙʝʨʫʛʝ 

ʢᴇשʽʣ ʙᴇʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʜʘʡ-ʘץ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ 

ʤʽʥʜʝʪʪʝʨʽʥ ʪʘʣץʳʣʘʫ ʞᴅʥʝ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʘʜʘʤʜʘʨʜʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʽʥ ʩʘץʪʘʫסʘ ʥʘʟʘʨ 

ʘʫʜʘʨʫ ʤʘשʳʟʜʳ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʚʠʨʪʫʘʣʜʳ ʤסײʘʣʽʤʜʝʨʜʽ ʞᴅʥʝ ʦץʫ װʜʝʨʽʩʽʥ ʙʘʡʳʪʘʪʳʥ ʙʽʣʽʤ 

ʙʝʨʫ ץʦʩʳʤʰʘʣʘʨʳʥ ʞʘʩʘʫסʘ װʣʢʝʥ ʢᴇʤʝʛʽʥ ʢᴇʨʩʝʪʢʝʥʽʥ ʙʽʣʝʤʽʟ. ʄʽʥʝ, ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪʪʽש ʞʘʩʘסʘʥ ʞʝʪʽʩʪʽʢʪʝʨʽ: 

1. ɺʠʨʪʫʘʣʜʳ ʤסײʘʣʽʤʜʝʨ: 

ɺʠʨʪʫʘʣʜʳ ʤסײʘʣʽʤʜʝʨ ʩʪʫʜʝʥʪʪʝʨʤʝʥ ʙʘʡʣʘʥʳʩʳʧ, ᴅʨʪװʨʣʽ ʪʘץʳʨʳʧʪʘʨ 

ʙʦʡʳʥʰʘ ʘץʧʘʨʘʪ ʙʝʨʝ ʘʣʘʪʳʥ ʯʘʪ-ʙʦʪʪʘʨ, ʚʠʨʪʫʘʣʜʳ ʢʝʡʽʧʢʝʨʣʝʨ ʥʝʤʝʩʝ ʜʘʫʳʩʪʳץ 

ʢᴇʤʝʢʰʽʣʝʨ ʪװʨʽʥʜʝ ʢʝʣʝʜʽ. 

ʆʣʘʨ ʩʪʫʜʝʥʪʪʝʨʛʝ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫסʘ ʢᴇʤʝʢʪʝʩʝ ʘʣʘʜʳ, ץʠʳʥ 

 .ʩʳʥʳʩʪʘʨ ʞʘʩʘʡ ʘʣʘʜʳײ ʩʽʥʜʽʨʝ ʘʣʘʜʳ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘװʳʤʜʘʨʜʳ ʪסײ

2. ɹʽʣʽʤ ʙʝʨʫ ץʦʣʜʘʥʙʘʣʘʨʳ: 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʢᴇʤʝʛʽʤʝʥ ʩʪʫʜʝʥʪʪʝʨʛʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ, ʪʝʩʪʪʝʨ, 

ʞʘʪʪʳסʫʣʘʨ ʤʝʥ ʦʡʳʥʜʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ץʦʩʳʤʰʘʣʘʨʳ ʞʘʩʘʣʘʜʳ. 

ɹײʣ ץʦʣʜʘʥʙʘʣʘʨ ʩʪʫʜʝʥʪʪʝʨʜʽש ʜʝשʛʝʡʽ ʤʝʥ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʙʝʡʽʤʜʝʣʽʧ, ʞʝʢʝ 

ʪᴅʞʽʨʠʙʝʥʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

3. ʊʘʣʜʘʫ ʞᴅʥʝ ʢʝʨʽ ʙʘʡʣʘʥʳʩ: 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʧʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ץʦʣʜʘʥʙʘʣʘʨʳ ʦץʫʰʳʣʘʨʜʳש 

-ʳʪʪʘʨʳ ʪʫʨʘʣʳ ʝʛʞʝʡסʪʠʤʘʣ ʙʘץʳ שʩʘʨʪʫʜʳץʣʛʝʨʽʤ ʤʝʥ ʞʘװ ,ʣʛʝʨʽʤʽʥ ʪʘʣʜʘʧװ

ʪʝʛʞʝʡʣʽ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʙʝʨʝ ʘʣʘʜʳ. 

ɹײʣ ʩʪʫʜʝʥʪʪʝʨʛʝ ᴇʟʜʝʨʽʥʽש ʢװʰʪʽ ʞᴅʥʝ ᴅʣʩʽʟ ʞʘץʪʘʨʳʥ ʞʘץʩʳ ʪװʩʽʥʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

4. ɹʽʣʽʤʛʝ ץʦʣ ʞʝʪʢʽʟʫ: 

ɺʠʨʪʫʘʣʜʳ ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ץʦʣʜʘʥʙʘʣʘʨʳ ץʘʰʳץʪʘʥ ʦץʳʪʫʜʘ ᴅʩʽʨʝʩʝ 

ʧʘʡʜʘʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ ʢᴇʧʪʝʛʝʥ ʙʽʣʽʤ ʤʝʥ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʘ ץʦʣ ʞʝʪʢʽʟʫʜʽ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ

ʉʪʫʜʝʥʪʪʝʨ ᴅʨ ʪװʨʣʽ ʧᴅʥʜʝʨ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ᴇʟ ʫʘץʳʪʳʥʜʘ ʤʝשʛʝʨʝ ʘʣʘʜʳ. 

5. ʀʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ ʦʨʪʘʣʘʨʳ: 

ɺʠʨʪʫʘʣʜʳ ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ץʦʣʜʘʥʙʘʣʘʨʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʫ 

ʦʨʪʘʣʘʨʳʥ ʞʘʩʘʡʜʳ, ʙײʣ ʙʽʣʽʤ ʙʝʨʫʜʽ ʦץʫʰʳʣʘʨ װʰʽʥ ʪʘʨʪʳʤʜʳ ᴅʨʽ ץʳʟʳץʪʳ ʝʪʝʜʽ. 

ʆʣʘʨ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫסʘ ʞᴅʥʝ ʙʽʣʽʤʜʽ ʽʩ ʞװʟʽʥʜʝ ץʦʣʜʘʥʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɺʠʨʪʫʘʣʜʳ ʤסײʘʣʽʤʜʝʨʜʽ ʞᴅʥʝ ɾʀ-ʢʝʥʝʛʽʟʜʝʣʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ץʦʩʳʤʰʘʣʘʨʳʥ 

ʝʥʛʽʟʫ ʦץʳʪʫ װʰʽʥ ץʦʩʳʤʰʘ ײץʨʘʣʜʘʨ ʤʝʥ ʨʝʩʫʨʩʪʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʨץʳʣʳ 

ʜᴅʩʪװʨʣʽ ʤסײʘʣʽʤʜʝʨʜʽש ʨᴇʣʽʥ ʪʦʣʳץʪʳʨʘʜʳ. ɹײʣ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʪʫʜʝʥʪʪʝʨʛʝ ʙʽʣʽʤ 
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ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʞʝʢʝʣʝʥʜʽʨʫʛʝ ʞᴅʥʝ ᴇʟ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʜʘסʜʳʣʘʨʜʳ 

ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽϬ ʪʘʙʳʩʪʳ ʝʪʫ ʤʳʩʘʣʜʘʨʳ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʤʝʢʪʝʧʪʝʛʽ ʙʽʣʽʤ ʙʝʨʫʜʝ ʩᴅʪʪʽ ץʦʣʜʘʥʫʜʳש ʥʘץʪʳ 

ʞʘסʜʘʡʣʘʨʳ ʤʝʥ ʦץʠסʘʣʘʨʳʥ ײʩʳʥʫ ʤʘשʳʟʜʳ. ʉʝʙʝʙʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʢʝʟ ʢʝʣʛʝʥ 

ʩʘʣʘʥʳ ʪʘʙʳʩץʘ ʞʝʪʢʽʟʝ ʘʣʘʜʳ. ʉʦʥʳש ʜᴅʣʝʣʽ ʢʝʣʝʩʽ ʤʳʩʘʣʜʘ: 

1. Khan Academy: 

Khan Academy ï ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

 ,ʛʝʡʽʥʝ ʙʝʡʽʤʜʝʣʽʧשʜʝ שʫʰʳʥʳץʡʝ ʦװʦʣʜʘʥʘʪʳʥ ʪʘʥʳʤʘʣ ʧʣʘʪʬʦʨʤʘ. ɾץʰʽʥ ɾʀ-ʪʽװ

ʤʘʪʝʤʘʪʠʢʘ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫ װʰʽʥ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ 

 .ʩʳʥʳʩʪʘʨ ʙʝʨʝʜʽײ

2. Duolingo: 

Duolingo ï װʡʨʝʥʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʞʝʢʝ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ 

ʙʝʡʽʤʜʝʫ װʰʽʥ ɾʀ-ʪʽ ץʦʣʜʘʥʘʪʳʥ ʪʽʣ װʡʨʝʥʫ ץʦʣʜʘʥʙʘʩʳ. ɾװʡʝ ʪʽʣ ʜʘסʜʳʣʘʨʳʥ 

ʞʘץʩʘʨʪʫ װʰʽʥ ᴅʨʪװʨʣʽ ʞʘʪʪʳסʫʣʘʨ ʤʝʥ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ײʩʳʥʘʜʳ. 

3. Carnegie Learning: 

Carnegie Learning - ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦץʫ ʞʦʩʧʘʨʣʘʨʳʥ ʞʘʩʘʫ 

 ʘʤʪʘʤʘʩʳʟץ ʜʘʨʣʘʤʘʣʘʨʳʥסʙʽʣʽʤ ʙʝʨʫ ʙʘ ץʰʽʥ ɾʀ ʧʘʡʜʘʣʘʥʘʪʳʥ ʤʘʪʝʤʘʪʠʢʘʣʳװ

ʝʪʝʜʽ. ɹײʣ ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘסʘ ʜʝʛʝʥ ʩʝʥʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

4. Coursera: 

Coursera - ʞʝʪʝʢʰʽ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʤʝʥ ʠʥʩʪʠʪʫʪʪʘʨʜʳש ʢʫʨʩʪʘʨʳʥ ײʩʳʥʘʪʳʥ 

ʦʥʣʘʡʥ ʦץʳʪʫ ʧʣʘʪʬʦʨʤʘʩʳ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʙʘסʘʣʘʫ ʞᴅʥʝ ץʘʡʪʘ 

 ʩʘʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥץʪʘʨʳ ʤʝʥ ʤʘץʫʰʳʣʳסʳʟʳץ שʘʨʘʫ ʞᴅʥʝ ʩʪʫʜʝʥʪʪʝʨʜʽץ

ʢʫʨʩʪʘʨʜʳ ײʩʳʥʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

5.ScribeSense: 

ScribeSense ï ʩʘʙʘץʪʘʨ ʤʝʥ ʜᴅʨʽʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʪʨʘʥʩʢʨʠʧʮʠʷʣʘʫ 

 ʫץʘʣʽʤʜʝʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʛʝ ʦסײʣ ʤײʦʣʜʘʥʙʘ. ɹץ ʦʣʜʘʥʘʪʳʥץʰʽʥ ɾʀװ

ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʤᴅʪʽʥʜʽʢ ʥײʩץʘʣʘʨʳʥ ʦשʘʡ ʘʣʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʆʩʳ ʤʳʩʘʣʜʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʜʘ ɾʀ ʦץʳʪʫʜʳ ʞʝʢʝʣʝʥʜʽʨʫʜʝ, ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʳ 

 ʘʨʘʜʳ. ʆʣʘʨץʽʣʜʝʪʫʜʝ ʨᴇʣ ʘʪשʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ʞʝץ ʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ ʞᴅʥʝ ʙʽʣʽʤʛʝץ

ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴅʨʪװʨʣʽ ʙʽʣʽʤ ʙʝʨʫ ʩʮʝʥʘʨʠʡʣʝʨʽʥʜʝ ɾʀ ʧʘʡʜʘʣʘʥʫʜʳש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ɾʀ ʜʘʤʫʳʥʳϬ Ϻʟʝʢʪʽ ʤϸʩʝʣʝʣʝʨʽ ʤʝʥ ʪʝʥʜʝʥʮʠʷʣʘʨʳ. 

ɹʽʣʽʤ ʙʝʨʫʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ (ɾʀ) ʜʘʤʳʪʫ ʤʝʥ ʧʘʡʜʘʣʘʥʫʜʳץ שʘʟʽʨʛʽ 

 ʜʝʨʽʩʽʥʝװ ʙʽʣʽʤ ʙʝʨʫ שʣ ʪʝʭʥʦʣʦʛʠʷʥʳײʳʣʘʫ ʙץʪʘʨʳ ʤʝʥ ʪʝʥʜʝʥʮʠʷʣʘʨʳʥ ʪʘʣץʠʳʥʜʳץ

 ʪʘʨץʠʳʥʜʳץ ʘʥʜʘʡץ ʟʝʛʝ ʘʩʳʨʫ ʙʘʨʳʩʳʥʜʘװʘʣʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʞᴅʥʝ ʦʥʳ ʞץ

ʪʫʳʥʜʘʡʪʳʥʳʥ ʪװʩʽʥʫ װʰʽʥ ʤʘשʳʟʜʳ. ʄʽʥʝ, ʦʩʳ ʩʘʣʘʜʘסʳ ʢʝʡʙʽʨ ʥʝʛʽʟʛʽ ץʠʳʥʜʳץʪʘʨ 

ʤʝʥ ʪʝʥʜʝʥʮʠʷʣʘʨ: 

ϧʠʳʥʜʳϨʪʘʨ: 

ɹʘʨʣʳסʳʥʘ ץʦʣ ʞʝʪʽʤʜʽ ʝʤʝʩ: ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ɾʀᴅʣʝʫʝʪʽʥʝ ץʘʨʘʤʘʩʪʘʥ, ʙʘʨʣʳץ 

ʦץʫ ʦʨʳʥʜʘʨʳ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨ ʪʝʭʥʦʣʦʛʠʷסʘ ʙʽʨʜʝʡ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʤʘʡʜʳ. ɹײʣ ʙʽʣʽʤ 

ʙʝʨʫʜʝʛʽ ʪʝשʩʽʟʜʽʢʪʽ ʥʘʰʘʨʣʘʪʘʪʳʥ ʮʠʬʨʣʳץ ʪʝשʩʽʟʜʽʢʪʽ ʪʫʜʳʨʘʜʳ. 
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ɼʝʨʝʢʪʝʨ ʞᴅʥʝ ײץʧʠʷʣʳʣʳץ: ʉʪʫʜʝʥʪ ʜʝʨʝʢʪʝʨʽʥ ʞʠʥʘʫ ʞᴅʥʝ ʪʘʣʜʘʫ 

 שʘʫʽʧʩʽʟʜʽʛʽ ʤᴅʩʝʣʝʣʝʨʽʥ ʪʫʜʳʨʘʜʳ. ʉʪʫʜʝʥʪʪʝʨʜʽץ ʧʝʥ ʜʝʨʝʢʪʝʨ ץʧʠʷʣʳʣʳײץ

ʜʝʨʝʢʪʝʨʽʥ ץʦʨסʘʫ װʰʽʥ ץʘʪʘש ʩʪʘʥʜʘʨʪʪʘʨ ʤʝʥ ʟʘשʜʘʨ ץʘʞʝʪ. 

ʄסײʘʣʽʤʜʝʨʜʽש ʙʽʣʽʢʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ: ɹʽʣʽʤ ʙʝʨʫʜʝ ɾʀ ץʦʣʜʘʥʫ ʤסײʘʣʽʤʜʝʨʜʽ 

ʜʘʡʳʥʜʘʫʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʨᴇʣʽʥ ץʘʡʪʘ ץʘʨʘʩʪʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʂʝʡʙʽʨ ʤסײʘʣʽʤʜʝʨ 

ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ᴅʜʽʩʪʝʨʜʽ ʤʝשʛʝʨʫʜʝ ץʠʳʥʜʳץʪʘʨסʘ ʪʘʧ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʊʝʥʜʝʥʮʠʷʣʘʨ: 

ɼʝʨʙʝʩ ʦץʳʪʫ: ɾʀ ᴅʨʙʽʨ ʩʪʫʜʝʥʪʪʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ ʜʝשʛʝʡʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦץʫ ʞʦʩʧʘʨʣʘʨʳ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆץʳʪʫ ʧʨʦʮʝʩʪʝʨʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ: ɾʀʤסײʘʣʽʤʜʝʨʛʝ ʙʘסʘ ץʦʶ ʩʠʷץʪʳ 

ʢװʥʜʝʣʽʢʪʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʘʟʘʡʪʳʧ, ʦʣʘʨʜʳש ʫʘץʳʪʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʂʝʨʽ ʙʘʡʣʘʥʳʩ ʞᴅʥʝ ʙʘסʘʣʘʫ: ɾʀ ʩʪʫʜʝʥʪʪʝʨ ʤʝʥ ʤסײʘʣʽʤʜʝʨʛʝ ʞʳʣʜʘʤ ʞᴅʥʝ 

ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʙʝʨʽʧ, ʦʣʘʨʜʳש ʞײʤʳʩʳʥ ʞʘץʩʘʨʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʆʩʳ ץʠʳʥʜʳץʪʘʨ ʤʝʥ ʪʝʥʜʝʥʮʠʷʣʘʨʜʳ ʪʘʣץʳʣʘʫ ɾʀ ʙʽʣʽʤ ʙʝʨʫʜʽ ץʘʣʘʡ 

ᴇʟʛʝʨʪʝʪʽʥʽʥ ʞᴅʥʝ ʦʥʳש ʧʘʡʜʘʩʳʥ ʙʘʨʳʥʰʘ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʘʟʘʡʪʫ װʰʽʥ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʩʽʥʫʛʝ ʤװʘ ʙʦʣʘʪʳʥʳʥ ʪסʘʙʳʣʜʘʫץ ʘʥʜʘʡ ʰʘʨʘʣʘʨץ
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ᴇʟʛʝʨʤʝʣʽ ʩʪʨʝʩʩʪʝʨʛʝ ʙʝʡʽʤʜʝʣʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʪײʨʘץʪʳʣʳסʳʥ ʩʠʧʘʪʪʘʡʪʳʥ 
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ʛʦʤʝʦʩʪʘʟʜʳץ ʧʦʪʝʥʮʠʘʣ ʤʝʪʘʙʦʣʠʟʤ, ʵʥʝʨʛʠʷ, ʛʦʨʤʦʥʘʣʜʳ ʞᴅʥʝ ʠʤʤʫʥʜʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʤᴅʥʜʝʨʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʽש ᴇʪʧʝʣʽ ʧʨʦʮʝʩʪʝʨʽʥʽש ʩʘʧʘʩʳ ʙʦʣʘ 

ʘʣʘʜʳ. 

ɸסʟʘ ʞװʡʝʣʝʨʽʥʽץ שʦʨʰʘסʘʥ ʦʨʪʘסʘ çᴇʟʽʥ-ᴇʟʽ ʙʘʧʪʘʫʳè ʘʜʘʤʥʳש ʞʘשʘ 

ʞʘסʜʘʡʜʘ ᴇʤʽʨ ʩװʨʫ ʤװʤʢʽʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ʙװʢʽʣ ʘʜʘʤʟʘʪʪʳש ʙʦʣʘʰʘסʳʥʘ 

ʦʧʪʠʤʠʩʪʽʢ ʢᴇʟץʘʨʘʩʧʝʥ ץʘʨʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʜʘʤ ʙʝʡʽʤʜʝʣʽʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʞʝʢʝ ʞᴅʥʝ ʪװʨʣʽʢ ʘʩʧʝʢʪʽʣʝʨʜʝ ᴇʟ ʦʨʪʘʩʳʥʘ ʙʝʨʽʢ ʙʝʢʠʜʽ. ɽʛʝʨ ᴇʟʛʝʨʽʩʪʝʨ ʪʝʟ ʞᴅʥʝ 

ʢװʰʪʽ ʙʦʣʩʘ, ʦʥʜʘ ʵʚʦʣʶʮʠʷʣʳץ ʧʨʦʮʝʩʪʝʨ, ʩײʨʳʧʪʘʣʫ ʤʝʭʘʥʠʟʤʜʝʨʽ ʝʥʜʽ 

 ʥʜʘʡײʤ שʡʝʥʽװʤʢʽʥ ʙʦʣʤʘʡʜʳ. ɾװʘʣʘʜʳè ʞᴅʥʝ ʙʝʡʽʤʜʝʣʫ ʤץ ʣʛʝʨʤʝʡʜʽ, çʘʨʪʪʘװ

ʢװʨʪ ʪʝשʛʝʨʽʤʩʽʟʜʽʛʽ ʘʫʨʫסʘ ᴅʢʝʣʝʪʽʥ ʩʪʨʝʩʩʪʽʢ ʞʘסʜʘʡʣʘʨʜʳ ʪʫʜʳʨʘʜʳ. 

ɹʝʡʽʤʜʝʣʫ ʘʫʨʫʣʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʜʳ 

 ץʳʟʜʳ ʬʠʟʠʦʣʦʛʠʷʣʳשʛʝʡʣʝʨʽʥʜʝʛʽ ᴇʤʽʨʣʽʢ ʤʘשʨʣʽ ʜʝװᴅʨʪ שʡʳʤʜʘʩʪʳʨʳʣʫʜʳײ

ʞװʡʝʣʝʨʜʽש ʢװʡʽʥ ʨʝʪʪʝʫʜʝʛʽ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ. 

ɹʝʡʽʤʜʝʣʫʜʽש ʢᴇʧ ʜʝשʛʝʡʣʽ ʬʫʥʢʮʠʦʥʘʣʜʳ ʞװʡʝʩʽ ʙʝʡʽʤʜʝʣʫ ʨʝʘʢʮʠʷʣʘʨʳʥʳש 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ ʤʝʥ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫʽ ʢʝʟʽʥʜʝ ץʘʣʳʧʪʘʩʘʜʳ. ʆʩʳ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ᴅʨץʘʡʩʳʩʳ ץʦʩʘʪʳʥ װʣʝʩ 

ʙʝʡʽʤʜʝʣʫʜʽש ʝʢʽ ʤʘץʩʘʪʳʥʳש - ʛʦʤʝʦʩʪʘʟʜʳש ʩʘץʪʘʣʫʳ ʤʝʥ ʽʩ-ᴅʨʝʢʝʪʪʽש ʤʽʥʜʝʪʪʝʨʽʥ 

ʦʨʳʥʜʘʫ ץʘʪʳʥʘʩʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

ʆʨʛʘʥʠʟʤʥʽץ שʦʨסʘʥʳʰʪʳץ-ʙʝʡʽʤʜʝʣʫ ʨʝʘʢʮʠʷʣʘʨʳ ʛʦʤʝʦʩʪʘʟʜʳ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ, ʦʥʜʘ ʞװʡʢʝ ʞװʡʝʩʽʤʝʥ ץʘʪʘʨ ʵʥʜʦʢʨʠʥʜʽʢ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʉʳʨʪץʳ ʞᴅʥʝ ʽʰʢʽ ʦʨʪʘʜʘסʳ ʙʘʨʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʵʥʜʦʢʨʠʥʜʽʢ ʙʝʟʜʝʨʜʽש 

ʬʫʥʢʮʠʷʩʳʥʳש ʤʝʥ ʢᴇʧʪʝʛʝʥ ʛʦʨʤʦʥʜʘʨʜʳש, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʪʘʨʜʳש, 

ʘʜʨʝʥʘʣʠʥʥʽש, ʪʠʨʦʢʩʠʥʥʽש ʙᴇʣʽʥʫ ʞʳʣʜʘʤʜʳסʳʥʳש ᴇʟʛʝʨʫʽʤʝʥ ʙʽʨʛʝ ʞװʨʝʜʽ, ʙײʣ ᴇʟ 

ʢʝʟʝʛʽʥʜʝ ʤʝʪʘʙʦʣʠʟʤʥʽש ʙʝʣʛʽʣʽ ʙʽʨ ᴇʟʛʝʨʽʩʽʥʝ ᴅʢʝʣʝʜʽ. ʉʪʨʝʩʩ ʢʝʟʽʥʜʝʛʽ 

ʛʦʨʤʦʥʜʘʨʜʳש ʞʝʪʽʩʧʝʫʽ (ʩʘʨץʳʣʫ ʢʝʟʝשʽ) ʦʨʛʘʥʠʟʤʥʽש ᴅʨʪװʨʣʽ ʞʘסʳʤʩʳʟ ᴅʩʝʨʣʝʨʛʝ 

ʪᴇʟʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʤʝʥ ʙʽʨʛʝ ʞװʨʝʜʽ. 

ʇʦʩʪʥʘʪʘʣʜʳ ʦʥʪʦʛʝʥʝʟʜʝ ᴅʨʪװʨʣʽ ʩʪʨʝʩʩʪʽʢ ʞʘסʜʘʡʣʘʨסʘ ʰסײʳʣ ʙʝʡʽʤʜʝʣʫʜʽ 

ʛʠʧʦʪʘʣʘʤʫʩ-ʛʠʧʦʬʠʟ-ʘʜʨʝʥʦʢʦʨʪʠʢʘʣʜʳ (ɻɻɸʂɾ) ʞᴅʥʝ ʦʨʪʘʣʳץ ʞװʡʢʝ ʞװʡʝʩʽ 

(ʆɾɾ) סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʛʠʧʦʪʘʣʘʤʫʩ-ʛʠʧʦʬʠʟ-ʙװʡʨʝʢ װʩʪʽ ʙʝʟʽʥʽש 

 ʨʣʝʨװʳ ʪסʢᴇʙʝʶʽ ʤʝʥ ʧʦʧʫʣʷʮʠʷʜʘ שʨʜʽװʡʝʩʽ ʤʝʥ ʪװʳ ʞסʪʦʨʣʳ ʘʡʤʘ שʳʨʪʳʩʳʥʳץ

ʩʘʥʳʥʳש ʩʘץʪʘʣʫ ʧʨʦʮʝʩʪʝʨʽʥʝ ʪʽʢʝʣʝʡ ץʘʪʳʩʘʪʳʥ ʞװʡʝ - ʞʳʥʳʩ ʙʝʟʜʝʨʽ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ

ʉʪʨʝʩʩ ʢʝʟʽʥʜʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʪʘʨʜʳש ʩʝʢʨʝʮʠʷʩʳʥʳש ʘʨʪʫʳ ʤʝʪʘʙʦʣʠʟʤʛʝ 

ᴅʩʝʨ ʝʪʽʧ ץʘʥʘ ץʦʡʤʘʡʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘסʟʘʥʳש ᴇʤʽʨ ʩװʨʫ ʞʘסʜʘʡʳʥʘ ʙʝʡʽʤʜʝʣʫʽ 

 ʳʰʘʨʪʳ ʙʦʣʳʧסʘʞʝʪʪʽ ʘʣץ שʨʝʘʢʮʠʷʣʘʨʳʥʳ ץʣʳײץ-ʨʜʝʣʽ ʤʽʥʝʟװʘʞʝʪ ʢץ ʰʽʥװ

ʪʘʙʳʣʘʜʳ. 

ɸʜʘʧʪʠʚʪʽ ʨʝʘʢʮʠʷʣʘʨʜʳ ʨʝʪʪʝʫʜʝʛʽ ʤʘשʳʟʜʳ ʨᴇʣ ʛʠʧʦʪʘʣʘʤʫʩ-ʛʠʧʦʬʠʟ ï

ʙװʡʨʝʢ װʩʪʽ ʙʝʟʽʥʽץ שʳʨʪʳʩ ʟʘʪʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣ ʞװʡʝʩʽʥʝ 

ʪʠʝʩʽʣʽ. 

ɻʠʧʦʪʘʣʘʤʫʩ ʧʝʥ ʛʠʧʦʬʠʟ ʞװʡʢʝ ʪʽʪʽʨʢʝʥʜʽʨʛʽʰʪʝʨʽʥʽש ʬʫʥʢʮʠʷʣʘʨʜʳ 

ʵʥʜʦʢʨʠʥʜʽʢ ʨʝʪʪʝʫʛʝ ʘʫʳʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʙʽʨʪײʪʘʩ ʬʫʥʢʮʠʦʥʘʣʜʳ ʞװʡʝʥʽ 

 .ʨʘʡʜʳײץ

ɿʘʤʘʥʘʫʠ ʤᴅʣʽʤʝʪʪʝʨ ʙʦʡʳʥʰʘ ʛʠʧʦʪʘʣʘʤʫʩʪʳש ʘסʟʘʥʳש ʩʧʝʮʠʬʠʢʘʣʳץ ʝʤʝʩ 

ʙʝʡʽʤʜʝʣʫ ʧʨʦʮʝʩʪʝʨʽʥʝ ᴅʩʝʨʽ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʝʢʽ ʞʦʣ ʙʘʨ. ɹʽʨʽʥʰʽ ʞʦʣסʘ 

ʢʦʨʪʠʢʦʣʠʙʝʨʠʥ, ʽʰʽʥʘʨʘ ʚʘʟʦʧʨʝʩʩʠʥ ʞᴅʥʝ ʦʢʩʠʪʦʮʠʥ, ʩʦʥʜʘʡ-ʘץ ʤʦʥʦʘʤʠʥʜʝʨ 
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ᴇʥʜʽʨʽʩʽ ʢʽʨʝʜʽ. ʆʣ ʢʦʨʪʠʢʦʪʨʦʧʠʥʥʽש ʩʠʥʪʝʟʽ ʤʝʥ ʩʝʢʨʝʮʠʷʩʳʥ ʨʝʪʪʝʡʜʽ. ɹײʣ 

ʪʨʘʥʩʘʜʝʥʦʛʠʧʦʬʠʟ ʞʦʣʳ.  

ɽʢʽʥʰʽ ʞʦʣ ï ʧʘʨʘʘʜʝʥʦʛʠʧʦʬʠʟ ʞʦʣʳ (ʚʘʟʦʧʨʝʩʩʠʥ ʞᴅʥʝ ʦʢʩʠʪʦʮʠʥ). ʆʩʳ 

ʞʦʣʜʘʨ ʤʝʥ ʨʝʪʪʝʫ ʤʝʭʘʥʠʟʤʜʝʨʽʥʽש ʙʘʡʣʘʥʳʩʳ ʥʘץʪʳ ʞʘסʜʘʡʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ. 

ɹװʡʨʝʢ װʩʪʽ ʙʝʟʽʥʽץ שʳʨʪʳʩʳ - ɻɻɸʂɾ-ʥʽש ʵʬʬʝʢʪʦʨʣʳץ ʙʫʳʥʳ. ɾʦסʘʨʳ 

ʬʫʥʢʮʠʦʥʘʣʜʳ ʣʘʙʠʣʴʜʽʣʽʢʧʝʥ ʦʣ ʛʦʤʝʦʩʪʘʟʜʳ ʩʘץʪʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʨʝʘʢʮʠʷʣʘʨסʘ 

ʙʝʣʩʝʥʜʽ ץʘʪʳʩʘʜʳ. 

ʂʦʨʪʠʟʦʣ - ʙװʡʨʝʢ װʩʪʽ ʙʝʟʽʥʽץ שʳʨʪʳʩʳ ᴇʥʜʽʨʝʪʽʥ ʥʝʛʽʟʛʽ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʪʳ 

ʛʦʨʤʦʥ. ɻʣʶʢʦʢʦʨʪʠʢʦʠʜʪʘʨ ɼʅפ, ʈʅפ, ʢᴇʧʪʝʛʝʥ ʥᴅʨʫʳʟʜʘʨʜʳש ʩʠʥʪʝʟʽʥ ʪʝʞʝʡʜʽ, 

ʥᴅʨʫʳʟʜʳש ʢʘʪʘʙʦʣʠʟʤʽʥ ʢװʰʝʡʪʝʜʽ, ʛʣʶʢʦʟʘ ʩʠʥʪʝʟʽʥ ʘʨʪʪʳʨʘʜʳ. 

ɻɻɸʂɾ-ʥʽש ʛʦʨʤʦʥʜʘʨʳ ʦʨʛʘʥʠʟʤʥʽש ʙʠʦʣʦʛʠʷʣʳץ ʩʪʨʝʩʩʪʽש ᴅʨʪװʨʣʽ 

ʪװʨʣʝʨʽʥʝ ʩᴅʡʢʝʩ ʞʘʫʘʧ ʙʝʨʫ ץʘʙʽʣʝʪʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɻʣʶʢʦʢʦʨʪʠʢʦʠʜʪʘʨ ʙװʡʨʝʢ װʩʪʽ ʙʝʟʽʥʽש ʝש ʤʘשʳʟʜʳ ᴇʥʽʤʽ. 

ɻʣʶʢʦʢʦʨʪʠʢʦʠʜʪʘʨ ʙʘʣʘʥʩʳʥʜʘסʳ ʥʦʨʤʘʜʘʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʫʳʪץʫʣʘʨ ʞʳʥʳʩʪʳץ 

ʜʘʤʫסʘ ʜʘ ᴅʩʝʨ ʝʪʝʜʽ. ʄײʥʳ ʙװʡʨʝʢ װʩʪʽ ʙʝʟʽʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽ ʙʝʣʛʽʣʝʥʛʝʥ ʮʠʨʢʘʜʪʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʙײʟʳʣʫʳ ʤʝʥ ʞʳʥʳʩʪʳץ ʞʝʪʽʣʫ ʧʨʦʮʝʩʽʥʽש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ 

ʢᴇʨʩʝʪʝʜʽ. 

ɾʳʥʳʩʪʳץ ʞʝʪʽʣʫ ʢʝʟʝשʽ ʙʽʨץʘʪʘʨ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש ʪװʟʽʣʫʽʥʝ 

ʞᴅʥʝ ʙᴇʣʽʥʫʽʥʝ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʛʠʧʦʪʘʣʘʤʫʩ-ʛʠʧʦʬʠʟ ʞװʡʝʩʽʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ʙײʣ ץʳʨʪʳʩ ʘʩʪʳ ײץʨʳʣʳʤʜʘʨ 

ʤʝʥ װʣʢʝʥ ʤʠ ʩʳשʘʨʣʘʨʳʥʳץ שʳʨʪʳʩʳʥʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʜʝ ᴇʟʛʝʨʽʩʢʝ ᴅʢʝʣʝʜʽ. 

ɻʠʧʦʪʘʣʘʤʫʩ-ʛʠʧʦʬʠʟ-ʘʜʨʝʥʦʢʦʨʪʠʢʘʣʴʜʳ ʞװʡʝ ʞʳʥʳʩʪʳץ ʜʘʤʫʜʳ ʨʝʪʪʝʫʜʝ 

ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ. ɻɻɸʂɾ-ʥʽש ʛʦʨʤʦʥʜʘʨʳ ʤʘשʳʟʜʳ ʙʝʡʽʤʜʝʣʫ ʧʨʦʮʝʩʪʝʨʽʥʽש 

 ʨʝʧʨʦʜʫʢʪʠʚʪʽ שʘʥ ʦʨʪʘ ʬʘʢʪʦʨʣʘʨʳʥʳסʦʨʰʘץ ʘʞʝʪ. ɻɻɸʂɾץ ʰʽʥװ ʨʫʽװʘʣʳʧʪʳ ʞץ

ʞװʡʝʛʝ ᴅʩʝʨʽʥ ʜʝʣʜʘʣʜʘʫʜʘסʳ ʦʨʛʘʥʠʟʤʥʽש ʙʝʡʽʤʜʝʣʫ ʨʝʘʢʮʠʷʣʘʨʳʥʜʘסʳ ʨᴇʣʛʝ ʠʝ. 

ɻʠʧʦʬʠʟ-ʙװʡʨʝʢ װʩʪʽ ʙʝʟʜʝʨʽ ʤʝʥ ʛʠʧʦʬʠʟ-ʞʳʥʳʩ ʙʝʟʜʝʨʽʥʽש ʞײʤʳʩʳʥʳש ʤʘשʳʟʜʳ 

ʝʨʝʢʰʝʣʽʛʽ - ʪʨʦʧʪʳ ʛʦʨʤʦʥʜʘʨʜʳש ʪװʟʽʣʫʽʥʽש ʞᴅʥʝ ʙװʡʨʝʢ װʩʪʽ ʙʝʟʽʥʽץ שʳʨʪʳʩʳ ʤʝʥ 

ʞʳʥʳʩ ʙʝʟʜʝʨʽʥʽש ʩʪʝʨʦʠʜʪʳ ʛʦʨʤʦʥʜʘʨʜʳש ʙʠʦʩʠʥʪʝʟ ʞʦʣʜʘʨʳʥʳש ʦʨʪʘץʪʳסʳ. 

ʕʥʜʦʢʨʠʥʜʽʢ ʞװʡʝ ᴅʨʪװʨʣʽ ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ ʞᴅʥʝ 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʙʝʡʽʤʜʝʣʫ 

ʨʝʘʢʮʠʷʣʘʨʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ.  

ɾʳʥʳʩʪʳץ ʞʝʪʽʣʫʜʽש ʙʘʩʪʘʧץʳ ʢʝʟʝשʜʝʨʽʥʜʝʛʽ ʨʝʪʪʝʫʰʽ ʞװʡʝʥʽש ʞײʤʳʩ ʽʩʪʝʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʘסʳ ʞᴅʥʝ ʙʘסʳʪʪʘʣʤʘסʘʥ ʪʘʥʳʤʜʳץ 

ʤʦʪʠʚʘʮʠʷʥʳ ʜʘʤʳʪʫʜʘסʳ ʘʡʪʘʨʣʳץʪʘʡ ץʠʳʥʜʳץʪʘʨסʘ ʩʝʙʝʧʰʽ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨ 

ʩʘʙʘץʪʘ ʢᴇʙʽʥʝʩʝ ʝʥʞʘʨʣʳץ ʢװʡʜʝ ʙʦʣʘʜʳ, ʟʝʡʽʥ ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʝʥ ʤװʣʜʝʤ 

ʞʦסʘʣʳʧ ʢʝʪʢʝʥ ʩʠʷץʪʳ. ʆץʫ ʤʘʪʝʨʠʘʣʳʥʘ ץʳʟʳסʫʰʳʣʳץʪʳ ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʟʝʡʽʥʜʽ 

ʩʘץʪʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʘʨʥʘʡʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʩʽʣʜʝʨ ץʘʞʝʪ. ʆʣ װʰʽʥ ɻ ʤʦʮʠʦʥʘʣʜʳ 

ʬʘʢʪʦʨʣʘʨ ʤʝʥ ʤʦʪʠʚʘʮʠʷʣʳץ ʢʦʤʧʦʥʝʥʪʪʽ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ ï ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש 

ᴇʟʜʝʨʽʥ ײץʨʜʘʩʪʘʨʳʥʳש ʘʨʘʩʳʥʜʘ ʢᴇʨʩʝʪʫʛʝ ʜʝʛʝʥ ײʤʪʳʣʳʩʳ. 

ɾʳʥʳʩʪʳץ ʞʝʪʽʣʫʜʽש ʩʦסשʳ ʢʝʟʝשʽʥʜʝ ʵʥʜʦʢʨʠʥʜʽʢ ʞװʡʝʥʽש ʙʫʳʥʜʘʨʳʥʳש 

ʪײʨʘץʪʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʞʳʥʳʩʪʳץ ʞʝʪʽʣʫʜʽש ʤʠʜʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳ ײʡʳʤʜʘʩʪʳʨʳʣʫʳʥʘ, ʟʝʡʽʥ ʧʨʦʮʝʩʽʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʞᴅʥʝ 

ʤʦʪʠʚʘʮʠʷʣʳץ ʩʬʝʨʘʥʳײץ שʨʳʣʳʤʳʥʘ ʪʝʨʽʩ ʪײʨʘץʩʳʟʜʘʥʜʳʨʫʰʳ ᴅʩʝʨʽ 

ʪʦץʪʘʪʳʣʘʜʳ. 
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ʆפʋʐʓʃɸʈɼʓר ɿɽʈʊʊɽʋʐɯʃɯʂ  ɼɸנɼʓʃɸʈʓʅ ɼɸʄʓʊʋ 

 

ɽʨʙʦʣʝʢʦʚʘ ɸ. 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ɼװʡʩʝʥʦʚʘ ʅ.ʀ. 

ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʽ, 

ɸץʪʘʫ פ ,.ץʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ץʘʞʝʪʪʽ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ 

ʠʛʝʨʝʜʽ, ʜʝʤʝʢ ײץʟʳʨʝʪʪʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ɿʝʨʪʪʝʫ ץʳʟʤʝʪʽ ʙʘʨʳʩʳʥʜʘ ʢʝʣʝʩʽ 

ʥʝʛʽʟʛʽ ײץʟʳʨʝʪʪʝʨ ץʘʣʳʧʪʘʩʘʜʳ: ײץʥʜʳʣʳץ-ʩʝʤʘʥʪʠʢʘʣʳץ, ʞʘʣʧʳ ʤᴅʜʝʥʠ, ʦץʫ-

ʪʘʥʳʤʜʳץ, ʘץʧʘʨʘʪʪʳץ, ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ, ᴅʣʝʫʤʝʪʪʽʢ-ʝשʙʝʢ, ᴇʟʽʥ-ᴇʟʽ ʞʝʪʽʣʜʽʨʫʜʽש 

ʞʝʢʝ ײץʟʳʨʝʪʽ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʙʝʣʩʝʥʜʽʣʽʢ, h ʳסʘʨʤʘʰʳʣʳס ,ץʳʣʳʤʠ. 

ɿʝʨʪʪʝʫ ʙʝʣʩʝʥʜʽʣʽʛʽ - ʙײʣ ᴅʨ ʙʘʣʘʥʳש ʪʘʙʠסʠ ʞʘסʜʘʡʳ. ɿʝʨʪʪʝʫ ʘʨץʳʣʳ 

ʪʘʥʳʤסʘ ʜʝʛʝʥ ʽʰʢʽ ײʤʪʳʣʳʩ ʟʝʨʪʪʝʫ ʤʽʥʝʟ-ײץʣץʳʥʳש ʜʘʤʫʳʥʘ ᴅʢʝʣʝʜʽ ʞᴅʥʝ ʞʘʣʧʳ 

ʟʝʨʪʪʝʫʰʽʣʽʢ ʦץʳʪʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. "ʄʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽ" 

 ʟʝʨʪʪʝʫ שʣ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳײᴅʜʝʙʠʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ ʙ ץʳʤʳ ʧʝʜʘʛʦʛʠʢʘʣʳסײ

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ װʰʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʬʦʨʤʘʣʘʨ ʤʝʥ ʞײʤʳʩ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘʪʳʥ 

ʤסײʘʣʽʤʜʝʨ ײʡʳʤʜʘʩʪʳʨסʘʥ ʽʩ-ᴅʨʝʢʝʪ. 
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ʆץʫʰʳʣʘʨʜʳש ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽ- ʙʝʣʛʽʩʽʟ ʬʘʢʪʽʣʝʨʜʽ, ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʞᴅʥʝ 

ᴇʤʽʨ ʙʦʡʳ ᴅʨʝʢʝʪ ʝʪʫ ʪᴅʩʽʣʜʝʨʽʥ ʘʰʫסʘ ᴅʢʝʣʝʪʽʥ ʽʟʜʝʫ ʩʠʧʘʪʳʥʜʘסʳ ᴅʨʝʢʝʪʪʝʨ 

ʞʠʳʥʪʳסʳ. ɸ.ʀ. ʉʘʚʝʥʢʦʚ [2008] ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥ ʙײʨʳʥ-ʩʦשʜʳ ʙʦʣʤʘסʘʥ ʞʘשʘ 

ʥᴅʨʩʝ ʞʘʩʘʫʜʳ ʢᴇʟʜʝʡʪʽʥ ʰʳסʘʨʤʘʰʳʣʳץ ץʳʟʤʝʪʪʽש ʙʽʨ ʪװʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ. 

ɿʝʨʪʪʝʫ ץʳʟʤʝʪʽ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʢᴇʟץʘʨʘʩʪʳ ʰʦסʳʨʣʘʥʜʳʨʘʜʳ, 

ʦʥʜʘ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʞʘשʘ ʪᴅʞʽʨʠʙʝʥʽ ʠʛʝʨʫ ʤװʤʢʽʥʜʽʛʽʥ 

ʜʘʤʳʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽ 

ʦץʫʰʳʣʘʨʜʳש ʟʠʷʪʢʝʨʣʽʢ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʪʦʣʳץ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ 

ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʟʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʣ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ, ʞʝʢʝ ᴇʩʫʽ ʤʝʥ ᴇʟʽʥ-ᴇʟʽ ʞװʟʝʛʝ 

ʘʩʳʨʫʳʥ ʜʘʤʳʪʫʜʳץ שʫʘʪʪʳ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʦʥʜʘʡ-ʘץ ʟʝʨʪʪʝʫ ʜʘסʜʳʣʘʨʳ 

ʤʝʥ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʽʨʝʛʝʡ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɿʝʨʪʪʝʫ ץʳʟʤʝʪʽ-ʥʝʛ̔ʟʛʽ ײץʨʘʣ ʨʝʪʽʥʜʝ ʦץʫ ʟʝʨʪʪʝʫʣʝʨʽʥ ץʦʣʜʘʥʘʪʳʥ ʙʽʣʽʤ ʙʝʨʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʤסײʘʣʽʤʥʽש ʙʘʩʰʳʣʳסʳʤʝʥ ץʦʨʰʘסʘʥ ᴅʣʝʤʥʽש ʦʙʲʝʢʪʽʩʽ ʥʝʤʝʩʝ 

 ʫץʘʥ ʘʣʜʳʥ-ʘʣʘ ʙʝʣʛʽʩʽʟ ʰʝʰʽʤʤʝʥ ʦסʳʪʪʘʣסʘ ʙʘסʨʫײץ ʙʳʣʳʩʳ ʪʫʨʘʣʳ ʠʜʝʷʣʘʨʜʳײץ

ʟʝʨʪʪʝʫ ʤʽʥʜʝʪʪʝʨʽʥ ʦʨʳʥʜʘʫʜʳ ץʘʤʪʠʜʳ.  

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ סʳʣʳʤʠ ᴅʜʽʩ ʘʨץʳʣʳ ʩʫʙʲʝʢʪʠʚʪʽ ʪװʨʜʝ ʞʘשʘ 

ʙʽʣʽʤ ʘʣʘʜʳ. ɺ. ʀ. ɸʥʜʨʝʝʚ [1988] ʦץʫ-ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽ סʳʣʳʤʠ ץʳʟʤʝʪʪʝʥ 

ʝʨʝʢʰʝʣʝʥʝʜʽ ʜʝʧ ʩʘʥʘʡʜʳ, ᴇʡʪʢʝʥʽ ʙʽʣʽʤ ʘʣʫʰʳ ʟʝʨʪʪʝʫʜʽש ʙװʢʽʣ ʮʠʢʣʳʥʘʥ ᴇʪʧʝʡ-

ʘץ ʟʝʨʪʪʝʫʜʽש ʞʝʢʝʣʝʛʝʥ ʵʣʝʤʝʥʪʪʝʨʽʥ סʘʥʘ ʦʨʳʥʜʘʡʜʳ. 

ɸ. ɺ. ʃʝʦʥʪʦʚʠʯʪʽ[2008] ש ʧʽʢʽʨʽʥʰʝ, ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽ ʜʝʛʝʥʽʤʽʟ-ʟʝʨʪʪʝʫ 

ʤᴅʩʝʣʝʩʽʥ ʘʣʜʳʥ-ʘʣʘ ʙʝʣʛʽʩʽʟ ʰʝʰʽʤʤʝʥ ʰʝʰʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ʩʪʫʜʝʥʪʪʝʨʜʽש ʤײʥʜʘʡ 

ᴅʨʝʢʝʪʽ [1]. 

ʆʣ ʥʘץʪʳ ײץʨʳʣʳʤסʘ ʠʝ ʞᴅʥʝ ʙʝʣʛʽʣʽ ʙʽʨ ʢʝʟʝשʜʝʨʜʽ ץʘʤʪʠʜʳ. ʀ. ʗ. ʃʝʨʥʝʨ 

[1974] ʦץʫ ʟʝʨʪʪʝʫʽʥʽש ʢʝʣʝʩʽ ʢʝʟʝשʜʝʨʽʥ ʘʥʳץʪʘʜʳ: 

 - ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳ (ʦʥʳ ʘʥʳץʪʘʫ ʥʝʤʝʩʝ ʭʘʙʘʨʜʘʨ ʝʪʫ ץʘʞʝʪʪʽʣʽʛʽ) ð  

- ʟʝʨʪʪʝʫ ʦʙʲʝʢʪʽʩʽ (ʘʥʳץʪʘʫ ʥʝʤʝʩʝ ʘʥʳץʪʘʫ) ð 

 - ʦʙʲʝʢʪ ʪʫʨʘʣʳ ʙʝʣʛʽʣʽ ʥᴅʨʩʝʥʽ ʟʝʨʪʪʝʫ (ʦʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ, ʦʣʘʨʜʳש 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʘʥʳץʪʘʫ) ð  

- ʧʨʦʙʣʝʤʘʥʳ ץʦʶ (ʤᴅʩʝʣʝʥʽ ʪװʩʽʥʫ);  

- ʟʝʨʪʪʝʫ ʧᴅʥʽ (ʘʥʳץʪʘʫ); 

 ð ʟʝʨʪʪʝʫ ʛʠʧʦʪʝʟʘʩʳ (ײʩʳʥʫ) ð ʟʝʨʪʪʝʫ ʞʦʩʧʘʨʳʥ ᴅʟʽʨʣʝʫ; 

 ð ʞʦʩʧʘʨʣʘʥסʘʥ ʞʦʩʧʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ (ʟʝʨʪʪʝʫ ʧʨʦʮʝʩʽʥʜʝ ʞʦʩʧʘʨʜʳ 

ʪװʟʝʪʫ);  

ð ʛʠʧʦʪʝʟʘʥʳ ʪʝʢʩʝʨʫ (ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ); 

 ð ʦʙʲʝʢʪʽʥʽ ʪײʪʘʩʪʘʡ ʪװʩʽʥʫ װʰʽʥ ʪʘשʜʘʣסʘʥ ʤᴅʩʝʣʝʥʽש ʪʘʙʳʣסʘʥ ʰʝʰʽʤʽʥʽש 

ʤᴅʥʽʥ ʘʥʳץʪʘʫ;  

ð ʪʘʙʳʣסʘʥ ʰʝʰʽʤʜʽ ץʦʣʜʘʥʫʜʳש ʩʘʣʘʣʘʨʳ ʤʝʥ ʰʝʢʘʨʘʣʘʨʳʥ ʘʥʳץʪʘʫ. 

ɿʝʨʪʪʝʫ ץʳʟʤʝʪʽ ץʘʟʽʨʛʽ ʦץʫʰʳʥʳש ʜʘʤʫʳʥʜʘ װʣʢʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟסʘ ʠʝ. 

ʅ.ʅ. ʄʠʭʘʡʣʦʚʘʥʳש ʧʽʢʽʨʽʥʰʝ [2016] ʙʘʣʘʥʳש ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʝ ץʦʩʳʣʫ ʪᴅʫʝʣʩʽʟ 

ʦʡʣʘʫʜʳ, ʽʩ ʞװʟʽʥʜʝ ʙʽʣʽʤ ʘʣʫ ʞᴅʥʝ ץʦʣʜʘʥʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ, ʦʩʳʣʘʡʰʘ 

ʦץʫʰʳʣʘʨʜʳש ʟʠʷʪʢʝʨʣʽʢ ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʽʣʜʽʢ 

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʤᴅʜʝʥʠʝʪʽ ץʘʣʳʧʪʘʩʘʜʳ, ʙײʣ ʰʳʥʘʡʳ ʝʨʢʽʥ ʪײʣסʘʥʳ ᴇʩʽʨʫʛʝ ʳץʧʘʣ 

ʝʪʝʜʽ. 
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ʄסײʘʣʽʤʜʝʨʜʽש ʧʽʢʽʨʽʥʰʝ, ʦץʫʰʳʣʘʨʜʳש ʙʠʦʣʦʛʠʷʥʳ ʦץʫסʘ ʜʝʛʝʥ 

 ʘʣʘʜʳ, ʜʝʛʝʥʤʝʥ ʦʩʳ ʧᴅʥʜʽʢ ʩʘʣʘʥʳץʪᴇʤʝʥʜʝʫ ʪʝʥʜʝʥʮʠʷʩʳ ʙʘʡ שʳʥʳסʫʰʳʣʳסʳʟʳץ

ʠʛʝʨʫ ʢʝʟʽʥʜʝ ʙʘʨʣʳץ ʙʠʦʣʦʛʠʷʣʳץ ʟʘשʜʳʣʳץʪʘʨ ʟʝʨʪʪʝʣʽʧ, ᴇʤʽʨʜʽש ʤᴅʥʽ ʘʰʳʣʘʜʳ. 

ɹסײʘʥ ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽ ʜʝ ʢᴇʤʝʢʪʝʩʝ ʘʣʘʜʳ. 

ɿʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʽש ʝʢʽ  ʪװʨʽ ʙʘʨ ï ʦץʫ ʞᴅʥʝ סʳʣʳʤʠ, ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ 

ʙʽʨץʘʪʘʨ ʥʘץʪʳ ʙʝʣʛʽʣʝʨʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʆץʫ-ʟʝʨʪʪʝʫ ʽʩ-ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨסʘʥ 

ʢʝʟʜʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ʪʘʥʳʤʜʳץ ʰʳסʘʨʤʘʰʳʣʳץ ʽʩ-ᴅʨʝʢʝʪʽʥ סʳʣʳʤʠ ʽʩ-ᴅʨʝʢʝʪʢʝ 

 ץʘʞʝʪ, ʥᴅʪʠʞʝʩʽʥʜʝ ʪʘʥʳʤʜʳץ ʡʳʤʜʘʩʪʳʨʫײ ʨʳʣʳʤʳ ʙʦʡʳʥʰʘ ʘʨʥʘʡʳײץ ʩʘʡʪʳʥץײ

ʤʦʪʠʚʪʝʨ, ʟʝʨʪʪʝʫ ʜʘסʜʳʣʘʨʳ, ʦץʫʰʳʣʘʨ װʰʽʥ ʩʫʙʲʝʢʪʠʚʪʽ ʞʘשʘ ʙʽʣʽʤ ʥʝʤʝʩʝ ʽʩ-

ᴅʨʝʢʝʪ ᴅʜʽʩʪʝʨʽ ץʘʣʳʧʪʘʩʘʜʳ. נʳʣʳʤʠ ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥ ײʡʳʤʜʘʩʪʳʨסʘʥ ʢʝʟʜʝ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨ ʙʽʣʽʤʥʽש ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ, ʟʝʨʪʪʝʫ ʤʽʥʜʝʪʪʝʨʽʥ 

ʘʣʜʳʥ-ʘʣʘ ʙʝʣʛʽʩʽʟ ʥᴅʪʠʞʝʤʝʥ ʰʝʰʫ ʙʦʡʳʥʰʘ ʞײʤʳʩ ʞװʨʛʽʟʝʜʽ. 

ɽ.ʉ. ʇʦʣʘʪʪʳש ʧʽʢʽʨʽʥʰʝ, [2003] ʦץʫʰʳʣʘʨʜʳש ʥʝʛʽʟʛʽ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ 

 ʪʠʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʅʝʛʽʟʛʽ שʳʟʤʝʪʽ ʝץ ʟʝʨʪʪʝʫ ץʘʣʳʧʪʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʞʦʙʘʣʳץ

ʤʝʢʪʝʧʪʝ ʙʠʦʣʦʛʠʷʥʳ ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ ʟʝʨʪʪʝʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ װʰʽʥ 

ʦץʫʰʳʣʘʨʜʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʽ ʤʝʥ ʠʢʝʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʩʠʧʘʪʪʘסʳ ʟʝʨʪʪʝʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ [ɻʣʘʜʳʰʝʚʘ ʞᴅʥʝ ʪ.ʙ., 1991]. 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ-ʟʝʨʪʪʝʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥʘ ʞʘסʜʘʡʜʳ ʪʝʦʨʠʷʣʳץ ʪʘʣʜʘʫ 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʦʣʞʘʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨ ʞʘʪʘʜʳ. ʕʢʩʧʝʨʠʤʝʥʪ 

ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ʦʡʣʘʫ ʜʘʤʠʜʳ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ ᴇʟ ʙʝʪʽʥʰʝ 

ʞװʨʛʽʟʫ ʜʘסʜʳʣʘʨʳ ץʘʣʳʧʪʘʩʘʜʳ.  

ʕʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳ 

ʜʘʤʠʜʳ, ʪʝʦʨʠʷ ʤʝʥ ʧʨʘʢʪʠʢʘ ʙʘʡʣʘʥʳʩʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ, ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤ 

 .ʦʣʜʘʥʳʣʘʜʳץ

ɼʝʨʙʝʩ ʵʢʩʧʝʨʠʤʝʥʪʪʽ ʜʘʤʳʪʫ ʙʦʡʳʥʰʘ ʦץʫ ʩʘʙʘץʪʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש 

ʥʳʩʘʥʜʘʨʳ ʧʨʦʙʣʝʤʘʣʳץ-ʽʟʜʝʩʪʽʨʫ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ-ʟʝʨʪʪʝʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽʥ 

 ,ʧʨʘʢʪʠʢʫʤʜʘʨ ץʟʝʨʪʭʘʥʘʣʳ ץʘʨʤʘʰʳʣʳסʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʰʳװʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞץ

ʰʳסʘʨʤʘʰʳʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʘʧʩʳʨʤʘʣʘʨ, װʡʜʝʛʽ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʘʧʩʳʨʤʘʣʘʨ, 

ɾʝʢʝ ʦץʫ ʟʝʨʪʪʝʫʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [2]. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʥʝʛʽʟʛʽ ײץʨʘʣʳ-ʟʝʨʪʪʝʫ ʪʘʧʩʳʨʤʘʣʘʨʳ, 

ʦʣʘʨ ʩʪʫʜʝʥʪʪʝʨʛʝ ײʩʳʥʳʣʘʜʳ ʞᴅʥʝ ʙʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽʥ 

 .ʘʤʪʠʜʳץ ʨʛʽʟʽʣʝʪʽʥ ʤᴅʩʝʣʝʥʽװʪʘʣʜʘʫ ʞ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʪʝʦʨʠʷʣʳץ

ʅᴅʪʠʞʝʩʽʥʜʝ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʙײʨʳʥ ʙʝʣʛʽʩʽʟ ʙʽʣʽʤʜʽ ʘʰʘʜʳ. ʊʘʥʳʤʜʳץ 

ʤʽʥʜʝʪʪʝʨ-ʙײʣ ʘʨʥʘʡʳ ʪʘשʜʘʣסʘʥ ʦץʫ ʤʽʥʜʝʪʪʝʨʽ, ʦʣʘʨʜʳש ʤʘʟʤײʥʳ ʘʣʳʩ ʙʦʣʤʘʫʳ 

ʢʝʨʝʢ ʞᴅʥʝ ʦʣ ץʦʨʰʘסʘʥ ʰʳʥʜʳץʪʘʥ ʘʣʳʥסʘʥ ʩʠʷץʪʳ. 

ʄᴅʩʝʣʝʥʽ, ʷסʥʠ ʤʘשʳʟʜʳ ʧʨʘʢʪʠʢʘʣʳץ ʥʝʤʝʩʝ ʪʝʦʨʠʷʣʳץ ץʳʟʳסʫʰʳʣʳץʪʳ 

ʙʽʣʜʽʨʝʪʽʥ ʢװʨʜʝʣʽ ʪʘʥʳʤʜʳץ ʝʩʝʧʪʽ ץʦʶ ʞᴅʥʝ ʰʝʰʫ ʢʝʟʽʥʜʝ ʩʘʙʘץʪʘ ʪʘʥʳʤʜʳץ ʽʩ-

ᴅʨʝʢʝʪ ײʡʳʤʜʘʩʪʳʨʳʣʘʜʳ. ʐʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʪײʞʳʨʳʤʜʘʫ װʰʽʥ 

ʞײʤʙʘץʪʘʨʜʳ, ᴇʣʝשʜʝʨʜʽ, ʩײʨʘץ ʥʝʤʝʩʝ ʪʘʧʩʳʨʤʘʥʳ ץʘʤʪʠʪʳʥ ʝʨʝʢʰʝ ʞᴅʥʝ 

 ʰʽʥ ʩʪʫʜʝʥʪʪʝʨʜʝʥװ ʘ ʞʘʫʘʧ ʙʝʨʫסʘ ʙʦʣʘʜʳ, ʦʣʘʨסʦʣʜʘʥʫץ ʪʳ ʤᴅʪʽʥʜʽץʳʟʳץ

ʙʠʦʣʦʛʠʷʣʳץ ʙʽʣʽʤʜʽ ʪװʩʽʥʫ ץʘʞʝʪ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʙײʨʳʥ ʙʝʣʛʽʩʽʟ ʙʽʣʽʤʜʽ ʘʰʘʜʳ. ʊʘʥʳʤʜʳץ 

ʤʽʥʜʝʪʪʝʨ-ʙײʣ ʘʨʥʘʡʳ ʪʘשʜʘʣסʘʥ ʦץʫ ʤʽʥʜʝʪʪʝʨʽ, ʦʣʘʨʜʳש ʤʘʟʤײʥʳ ʘʣʳʩ ʙʦʣʤʘʫʳ 

ʢʝʨʝʢ ʞᴅʥʝ ʦʣ ץʦʨʰʘסʘʥ ʰʳʥʜʳץʪʘʥ ʘʣʳʥסʘʥ ʩʠʷץʪʳ. 
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ʄᴅʩʝʣʝʥʽ, ʷסʥʠ ʤʘשʳʟʜʳ ʧʨʘʢʪʠʢʘʣʳץ ʥʝʤʝʩʝ ʪʝʦʨʠʷʣʳץ ץʳʟʳסʫʰʳʣʳץʪʳ 

ʙʽʣʜʽʨʝʪʽʥ ʢװʨʜʝʣʽ ʪʘʥʳʤʜʳץ ʝʩʝʧʪʽ ץʦʶ ʞᴅʥʝ ʰʝʰʫ ʢʝʟʽʥʜʝ ʩʘʙʘץʪʘ ʪʘʥʳʤʜʳץ ʽʩ-

ᴅʨʝʢʝʪ ײʡʳʤʜʘʩʪʳʨʳʣʘʜʳ. ʐʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʪײʞʳʨʳʤʜʘʫ װʰʽʥ 

ʞײʤʙʘץʪʘʨʜʳ, ᴇʣʝשʜʝʨʜʽ, ʩײʨʘץ ʥʝʤʝʩʝ ʪʘʧʩʳʨʤʘʥʳ ץʘʤʪʠʪʳʥ ʝʨʝʢʰʝ ʞᴅʥʝ 

 ʫʰʳʣʘʨʜʘʥץʰʽʥ ʦװ ʘ ʞʘʫʘʧ ʙʝʨʫסʘ ʙʦʣʘʜʳ, ʦʣʘʨסʦʣʜʘʥʫץ ʪʳ ʤᴅʪʽʥʜʽץʳʟʳץ

ʙʠʦʣʦʛʠʷʣʳץ ʙʽʣʽʤʜʽ ʪװʩʽʥʫ ץʘʞʝʪ. 

ʉʘʙʘץ-ʟʝʨʪʪʝʫ. ɹʠʦʣʦʛʠʷ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ ʙʠʦʣʦʛʠʷʣʳץ 

 ʨʛʽʟʽʣʝʜʽ. ɿʝʨʪʪʝʫװʳʤʝʥ ʜʝʨʙʝʩ ʞסʙʘʩʰʳʣʳ שʘʣʽʤʥʽסײʙʳʣʳʩʪʘʨʜʳ ʟʝʨʪʪʝʫ ʤײץ

 ץʳʟʤʝʪʽʥʝ ʪʘʥʳʤʜʳץ ʳʟʜʳ ʰʘʨʪʳ-ʟʝʨʪʪʝʫשʤʘ שʟʝʛʝ ʘʩʳʨʫʜʳװʳʟʤʝʪʽʥ ʞץ

 ʜʘʡʳʥסʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʜʘʤʳʪʫ ʞᴅʥʝ ʙʘʣʘʣʘʨʜʘ ʩᴅʪʪʽʣʽʢ ʞʘץ ʪʳץʫʰʳʣʳסʳʟʳץ

ʞʘʩʘʫ. ɾʘʩ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ (5-6 ʩʳʥʳʧʪʘʨ) ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʝ ʞʦסʘʨʳ ץʳʟʳסʫʰʳʣʳץ 

ʪʘʥʳʪʘʜʳ, ʦʣʘʨ ʪᴅʫʝʣʩʽʟʜʽʢ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ ʞᴅʥʝ ʪײʣסʘʥʳש ᴇʟʽʥ-ᴇʟʽ ʘʥʳץʪʘʫʳ 

ʞװʨʝʜʽ. 

13-15 ʞʘʩʪʘסʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ װʰʽʥ ʞײʤʳʩʪʳש ʙʘʩʳʤ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʦץʫ-

ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʝ ʙʘסʜʘʨʣʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɿʝʨʪʪʝʫ ץʳʟʤʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʢʝʟʝשʜʝʨʽ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫ ʤװʜʜʝʣʝʨʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ 

 ᴇʟʽʥ-ᴇʟʽ ץʞʝʢʝ ʞᴅʥʝ ʪʦʧʪʳ שʫʰʳʣʘʨʜʳץʘʣʽʤ ʦסײʜʝʨʜʝ ʤשʦʣʜʘʫ. ʂʝʣʝʩʽ ʢʝʟʝץ

ʜʘʡʳʥʜʘʫʳʥ ײʡʳʤʜʘʩʪʳʨʫסʘ, ʞײʤʳʩ ʥᴅʪʠʞʝʣʝʨʽʤʝʥ ʢᴇʧʰʽʣʽʢ ʘʣʜʳʥʜʘ ʩᴇʡʣʝʫ 

ʜʘסʜʳʣʘʨʳʥ ʧʳʩʳץʪʘʫסʘ ʞᴅʥʝ ץʘʨʩʳʣʘʩʪʘʨʳʤʝʥ ʧʽʢʽʨʪʘʣʘʩץʘ ץʘʪʳʩʫסʘ ʢᴇʤʝʢ 

 .ʡʳʤʜʘʩʪʳʨʘʜʳײ

ɿʝʨʪʪʝʫ ʞװʨʛʽʟʫʛʝ ʜʘʡʳʥʜʳץ. ʆʣ ʪʘץʳʨʳʧʪʳ ʪײʞʳʨʳʤʜʘʫסʘ, ʦʙʲʝʢʪʽʥʽש 

ʜʦʤʝʥʽʥ, ʦʙʲʝʢʪʽʩʽ ʤʝʥ ʪʘץʳʨʳʙʳʥ, ᴇʟʝʢʪʽʣʽʛʽʥ, ʛʠʧʦʪʝʟʘʩʳʥ, ʤʘץʩʘʪʳ ʤʝʥ 

ʤʽʥʜʝʪʪʝʨʽʥ, ʤᴅʩʝʣʝʣʝʨʽʥ ʘʥʳץʪʘʫסʘ, סʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨ ʤʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽʥ 

ʪʘשʜʘʫסʘ ʢᴇʤʝʢ ʢᴇʨʩʝʪʫʜʽ ץʘʤʪʠʜʳ [3]. 

ɿʝʨʪʪʝʫʜʽ ʙʽʨʣʝʩʽʧ ʞװʨʛʽʟʫ. ɿʝʨʪʪʝʫ ʞʦʩʧʘʨʳʥ ᴅʟʽʨʣʝʫʛʝ, ʤʘʪʝʨʠʘʣʜʘʨʜʳ 

ʞʠʥʘʫסʘ, ʞײʤʳʩʪʳש ʧʨʘʢʪʠʢʘʣʳץ ʙᴇʣʽʛʽʥ ʞװʨʛʽʟʫʛʝ ʞᴅʥʝ ʥᴅʪʠʞʝʣʝʨʜʽ ʢʝʡʽʥʥʝʥ 

ᴇשʜʝʫʛʝ ʞᴅʥʝ ץʦʨʳʪʳʥʜʳʥʳ ײץʨʳʣʳʤʜʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש 

ʜʠʟʘʡʥʳ ʞײʤʳʩ ײץʨʳʣʳʤʳʥ, ʤᴅʪʽʥʜʽʢ ʩʽʣʪʝʤʝʣʝʨʛʝ ʩʽʣʪʝʤʝʣʝʨʜʽ ʞʘʟʫ ʝʨʝʞʝʣʝʨʽʥ 

ʞᴅʥʝ ʙʠʙʣʠʦʛʨʘʬʠʷʣʳץ ʪʽʟʽʤʜʝʛʽ ʩʽʣʪʝʤʝʣʝʨʜʽ ʟʝʨʪʪʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. 

ɾʦʩʧʘʨʣʘʥסʘʥ ʤʽʥʜʝʪʪʝʨʤʝʥ ʘʣʳʥסʘʥ ץʦʨʳʪʳʥʜʳʣʘʨʜʳ ʪʘʣʜʘʫ, ʪװʟʝʪʫ, ʙʘʷʥʜʘʤʘ, 

ʦץʫʰʳʣʘʨסʘ ʞײʤʳʩ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʥʳʩʪʳʨʫ ʞᴅʥʝ סʳʣʳʤʠ ʧʽʢʽʨʪʘʣʘʩץʘ ץʘʪʳʩʫ. 

ʆץʫʰʳʣʘʨʜʳש ʞʝʢʝ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʙʘץʳʣʘʫ, ʟʝʨʪʪʝʫʜʽ ʞװʟʝʛʝ ʘʩʳʨʫʜʘסʳ 

ʦʣץʳʣʳץʪʘʨʜʳ ʞʦʶ ᴅʜʽʩʪʝʨʽʥ ʪʘשʜʘʫ. ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʩʘʙʘץʪʘ ʜʘ, ʩʘʙʘץʪʘʥ ʪʳʩ 

ʫʘץʳʪʪʘ ʜʘ ʞװʨʛʽʟʫʛʝ ʙʦʣʘʜʳ.  

ʉʘʙʘץ ʫʘץʳʪʳʥʜʘ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʘ 5-ʪʝʥ 11-ʩʳʥʳʧץʘ ʜʝʡʽʥʛʽ 

ʙʘʨʣʳץ ʟʝʨʪʭʘʥʘʣʳץ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. ʄײʥʜʘʡ 

ʞײʤʳʩʪʳ ʦʨʳʥʜʘʫ ʘʨץʳʣʳ ʦץʫʰʳ ʩʫʙʲʝʢʪʠʚʪʽ ʪװʨʜʝ ʞʘשʘ ʙʽʣʽʤ ʘʣʘʜʳ. ɹײʣ ʨʝʪʪʝ 

ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʙʘץʳʣʘʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘʡץʘʫסʘ, ʪʽʨʢʝʫʛʝ ʞᴅʥʝ ʜײʨʳʩ ʨʝʩʽʤʜʝʫʛʝ, 

ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫסʘ, ʜײʨʳʩ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ װʡʨʝʥʝʜʽ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʪʘʧʩʳʨʤʘʣʘʨʳ ʞʝʢʝ ʜʝ, ʪʦʧʪʘ ʜʘ ʦʨʳʥʜʘʣʫʳ ʤװʤʢʽʥ. 

ʅᴅʪʠʞʝʩʽ-ʦץʫʰʳʥʳש ᴇʟ ץʳʟʤʝʪʽʥʽש ʥᴅʪʠʞʝʣʝʨʽʥʝ ʜʝʛʝʥ ʞʝʢʝ ץʳʟʳסʫʰʳʣʳסʳ, ʦʥʳ 

ʥᴅʪʠʞʝʛʝ ʞʝʪʫ ʧʨʦʮʝʩʽ ʜʝ ץʳʟʳץʪʳʨʘʜʳ. 

ʉʘʙʘץʪʘʥ ʪʳʩ ʫʘץʳʪʪʘ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʘ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

 ð ʙʠʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʦʣʠʤʧʠʘʜʘʣʘʨסʘ ʜʘʡʳʥʜʳץ ʞᴅʥʝ ץʘʪʳʩʫ  
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- "ʊʘʟʘ ʘʫʣʘ", "ʞʝʨʽʤʽʟʜʽ ʢᴇʢ ʞᴅʥʝ ʞʘʩʳʣ ʝʪʽʧ ʩʘץʪʘʡʳץ" ʞᴅʥʝ ʪ. ʙ. ʩʠʷץʪʳ 

ʢʦʥʢʫʨʩʪʘʨסʘ, ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʽʩ-ʰʘʨʘʣʘʨʳʥʘ ʞᴅʥʝ ʘʢʮʠʷʣʘʨסʘ ץʘʪʳʩʫ.  

- ʵʢʦʣʦʛʠʷʣʳץ ʩʦץʧʘץ ʙʦʡʳʥʰʘ ʵʢʩʢʫʨʩʠʷʣʘʨסʘ, ʪʫסʘʥ ᴇʣʢʝ ʙʦʡʳʥʰʘ 

ʞʦʨʳץʪʘʨסʘ ץʘʪʳʩʫ-ʙʠʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʤʝʢʪʝʧ װʡʽʨʤʝʣʝʨʽ ʙʠʦʣʦʛʠʷʣʳץ 

ʦʙʲʝʢʪʽʣʝʨʜʽש ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʫ-ʟʝʨʪʪʝʫ (ʞʦʙʘʣʘʫ) ʞײʤʳʩʳʥ ʦʨʳʥʜʘʫ.  

ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʥʳש ʘʨץʘʩʳʥʜʘ 

ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ ʦʜʘʥ ʜʘ ץʦʣʞʝʪʽʤʜʽ ʞᴅʥʝ ʢᴇʨʥʝʢʽ ʙʦʣʜʳ. 

ɿʝʨʪʪʝʫ ץʳʟʤʝʪʽ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳס שʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʤʝʥ, ʠʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʪʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʩʦʥʜʘʡ-ʘץ ʦץʫ 

ʽʩ-ᴅʨʝʢʝʪʽʥʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʤʘʤʘʥʜʳץʪʳ ʦʜʘʥ ᴅʨʽ ʪʘשʜʘʫסʘ ʞᴅʥʝ ʙʽʣʽʤ 

ʘʣʫʰʳʥʳש ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʩʽʥ ʙʘʡʳʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ.  

ʆץʫʰʳ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʧ, ʦʥʳ ʩᴅʪʪʽ ץʦʨסʘʧ, ʢʝʣʝʩʽ ʜʘסʜʳʣʘʨʜʳ ʠʛʝʨʝʜʽ:  

- ʞײʤʳʩʪʳ ʞʦʩʧʘʨʣʘʫ;  

- ᴇʟ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘʟʙʘʰʘ ʞᴅʥʝ ʘʫʳʟʰʘ ײʩʳʥʫ; 

- ᴇʟ ʢᴇʟץʘʨʘʩʳʥ ץʦʨסʘʫ ʞᴅʥʝ ץʦʨסʘʫ; ð ʞײʤʳʩ ʥᴅʪʠʞʝʣʝʨʽ װʰʽʥ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢ;  

- ʞײʤʳʩ ʥᴅʪʠʞʝʣʝʨʽʥ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʪ.ʙ. ɾʦʙʘʣʘʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽ ʩʠʷץʪʳ 

 .ʳʤʜʘʨ ʙʘʨסײ

ɹײʣ סײʳʤʜʘʨʜʳש ʤᴅʥʽʥ ɸ.ɺ. ʃʝʦʥʪʦʚʠʯ [2004, 2008, 2013], ʩʦʥʜʘʡ-ʘץ ɽ. ɸ. 

ʇʦʣʘʪ [2001, 2003] ʘʰץʘʥ. 

ɸʚʪʦʨʣʘʨ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽ ʘʡʪʘʨʣʳץʪʘʡ ʝʨʝʢʰʝʣʝʥʝʜʽ ʜʝʧ 

ʩʘʥʘʡʜʳ. ɸ. ɺ. ʃʝʦʥʪʦʚʠʯʪʽש ʘʡʪʫʳ ʙʦʡʳʥʰʘ [2008, 2013] ʞʦʙʘʣʘʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳ ײʡʳʤʜʘʩʪʳʨʫ ʪᴅʩʽʣʜʝʨʽʤʝʥ, ʦץʫʰʳʣʘʨʜʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʜʽ. ɾʦʙʘʣʘʫ ʞײʤʳʩʪʘʨʳʥ ʽʩʢʝ ʘʩʳʨʫ ʢʝʟʽʥʜʝ ʙʦʣʘʰʘץ ᴇʥʽʤ ʦʡʰʘ 

 ,ʞʳʨʳʤʜʘʣʘʜʳײʡʳʤʜʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʛʠʧʦʪʝʟʘ ʪײ ʳʟʤʝʪʽʥץ ʩʳʥʳʣʘʜʳ, ʘʣ ʟʝʨʪʪʝʫײ

ʟʝʨʪʪʝʫ ʤᴅʩʝʣʝʩʽ ץʦʡʳʣʘʜʳ ʞᴅʥʝ ʦʜʘʥ ᴅʨʽ ײʩʳʥʳʣסʘʥ ʙʦʣʞʘʤʜʘʨ ʪʝʢʩʝʨʽʣʝʜʽ.  

ɾʘʣʧʳ ʙʝʣʛʽʣʝʨʛʝ ᴅʣʝʫʤʝʪʪʽʢ ʤʘשʳʟʜʳ ʤʘץʩʘʪʪʘʨ ʤʝʥ ʤʽʥʜʝʪʪʝʨ, 

 ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞᴅʥʝ ʞʝʢʝ שʫʰʳʣʘʨʜʳץʘʪʘʨ ʦץ r ʩʦʥʳʤʝʥ,סʪʳץʦʨʪʘ שʨʳʣʳʤʥʳײץ

ʜʘʤʫ ʤװʤʢʽʥʜʽʛʽ ʞʘʪʘʜʳ.  

ʂᴇʧʪʝʛʝʥ סʘʣʳʤʜʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, ʞʘʣʧʳ ʤʦʜʝʣʴʜʽ ʢʝʣʝʩʽ ʢʝʟʝשʜʝʨʤʝʥ 

ʩʠʧʘʪʪʘʫסʘ ʙʦʣʘʜʳ: (ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫʛʝ ʜʘʡʳʥʜʳץ; ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫ; ʟʝʨʪʪʝʫ 

ʞײʤʳʩʳʥ ʨᴅʩʽʤʜʝʫ; ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ץʦʨסʘʫ).  

ʅʝʛʽʟʛʽ ʤʝʢʪʝʧʪʽש ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʳ ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʜʝ ᴇʟ ʙʝʪʽʥʰʝ ʤʘץʩʘʪ 

 ʥʠ.ʟʝʨʪʪʝʫ ʧʦʟʠʮʠʷʩʳʥסʟʝʛʝ ʘʩʳʨʫʳ ʢʝʨʝʢ, ʷװʦʣ ʞʝʪʢʽʟʫʜʽ ʞץ ʘʥסʦʶʜʳ ʞᴅʥʝ ʦץ

ʜʘʤʳʪʫ, ʘʣ ʦʨʪʘ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ ʜʘʤʳסʘʥ ʟʝʨʪʪʝʫ ײץʟʳʨʝʪʪʽʣʽʛʽ ʤʝʥ ʙʝʡʽʥʜʽʢ 

ʦץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ ʢᴅʩʽʧʪʽʢ ʜʘסʜʳʣʘʨסʘ ʠʝ ʙʦʣʫʳ ʢʝʨʝʢ [ʇʦʣʘʪ, 2003, 

ʇʝʪʨʦʚʘ, 2012]. 

ɾʦʙʘʣʳץ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʦʨʳʥʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ 

ʜʘʤʫʳ ʞװʨʝʜʽ, ʩʦʥʜʳץʪʘʥ ʞʦʙʘʣʘʨ ʤʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽ ʦʨʳʥʜʘʫʜʘʥ ʦʥʳש ʙʝʡʽʤʜʽʣʽʛʽ 

ʤʝʥ ץʘʙʽʣʝʪʽʥʝ ץʘʨʘʤʘʩʪʘʥ ᴅʨ ʦץʫʰʳ װʰʽʥ "ʤʽʥʜʝʪʪʽ" ʙʦʣʳʧ ʘʫʳʩʫ ץʘʞʝʪ 

[ʃʝʦʥʪʦʚʠʯ, 2004] [4].  
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ɹײʣ ʤʘץʘʣʘʜʘ ʩʘʥʜʳץ ʪʝʭʥʦʣʦʛʠʷ ʢᴇʤʝʛʽʤʝʥ ʙʝʡʥʝ ʩʘʙʘץʪʘʨʜʳ ײץʨʫ ʞᴅʥʝ 

ʦʨʥʘʣʘʩʪʳʨʫ װʰʽʥ ץʘʞʝʪʪʽ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞᴅʥʝ ʚʝʙ-ץʳʟʤʝʪʪʝʨ ץʘʨʘʩʪʳʨʳʣʜʳ. 

 ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʙʝʡʥʝʩʘʙʘץ ʪʘʤʘʥʳץʞʘʩʘ ץʜʘʨʣʘʤʘʣʳסʳ ʙʘסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʞʘʩʘʫʜʳש ʝʨʝʢʰʝʣʽʛʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʆʥʣʘʡʥ ʬʦʨʤʘʪʪʘ ʞײʤʳʩ ʞʘʩʘʧ ʞʘʪץʘʥ 

ʤסײʘʣʽʤʥʽש ʦץʫʰʳסʘ ʩʘʧʘʣʳ ʙʽʣʽʤ ʙʝʨʫʽ װʰʽʥ ʞʘʥ-ʞʘץʪʳ ʽʟʜʝʥʽʧ, ʪʠʽʤʜʽ ᴅʜʽʩ-

ʪᴅʩʽʣʜʝʨʜʽ ʪʘשʜʘʫʳ ץʘʞʝʪ, ʩʦʣ ץʘʞʝʪʪʽʣʽʢʪʽש ʙʽʨʽ ʩʘʙʘץ ʪʘץʳʨʳʙʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʩʘʧʘʣʳ ʙʝʡʥʝʩʘʙʘײ ץʩʳʥʫ. 

ʆʩʳ ץʘʞʝʪʪʽʣʽʢʪʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ᴇʪʢʽʟʽʣʛʝʥ ʙʝʡʥʝʩʘʙʘץ ʞʘʩʘʫסʘ ʘʨʥʘʣסʘʥ 

ʙʽʨʥʝʰʝ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʤװʤʢʽʥʰʽʣʽʛʽʥ 423 çʍʍɯ נɸʉʓʈ: נʓʃʓʄ ɾᴄʅɽ 

ʀʅʅʆɺɸʎʀʗè ʘʪʪʳ ʞʘʩ סʘʣʳʤʜʘʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʨʝʩʧʫʙʣʠʢʘʣʳס ץʳʣʳʤʠ-

ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷ ʤʘʪʝʨʠʘʣʜʘʨʳ 9 ʩᴅʫʽʨ, 2021 ʞ. ʩʘʨʘʣʘʧ, ʩʘʣʳʩʪʳʨʘ ʘʣʜʳץ. 

Camtasia ʙʘסʜʘʨʣʘʤʘʩʳ ʦʨʪʘʩʳʥʜʘ ʩʘʙʘץ ʪʘץʳʨʳʙʳʥʘ ץʘʪʳʩʪʳ ʞʘʩʘʣסʘʥ ʩʫʨʝʪʪʝʨ, 

ʧʨʝʟʝʥʪʘʮʠʷ ʤʝʥ ʢᴇʨʥʝʢʽʣʽʢʪʝʨʜʽ ʪʠʽʩʪʽ ʞʘʟʳʣסʘʥ ʘʫʜʠʦʞʘʟʙʘ ʥʝʤʝʩʝ ʢʘʤʝʨʘסʘ 

ʪװʩʽʨʽʣʛʝʥ ʚʠʜʝʦʞʘʟʙʘʤʝʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʧ, ʢʝʤʰʽʥ ʪײʩʪʘʨʳʥ ᴇשʜʝʧ ʥᴅʪʠʞʝʩʽʥ ץʘʣʘʡ 

ʚʠʜʝʦסʘ ʘʡʥʘʣʜʳʨʫסʘ ʙʦʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. 

ɿʘʤʘʥʘʫʠ ᴅʣʝʤʜʝ ʘʜʘʤ ʪװʨʣʽ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ץʦʨʰʘʣסʘʥ: 

ʢʦʤʧʴʶʪʝʨʣʝʨ, ʥʦʫʪʙʫʢʪʘʨ, ʧʣʘʥʰʝʪʪʝʨ, ʵʣʝʢʪʨʦʥʜʳ ʢʽʪʘʧʪʘʨ ʞᴅʥʝ 

ʩʤʘʨʪʬʦʥʜʘʨʤʝʥ. ʄײʥʳש ʙʘʨʣʳסʳ ʙʽʟʜʽש ᴇʤʽʨʽʤʽʟʜʽ ᴅʨʪװʨʣʽ ʞᴅʥʝ ʳסשʘʡʣʳ ʝʪʝʜʽ. 

 ʳʰʪʘʨסʘʟ ʪʘʩʳʤʘʣʜʘסʘץ ,ʙʘʣʘʣʘʨ ץʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳסʳ ʙʘʣʘʣʘʨ ï ʞʦסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʦʣʘʨ װʰʽʥ ץʳʟʳץʩʳʟ ʞᴅʥʝ ʪװʩʽʥʽʢʩʽʟ. ʆʩʳʣʘʨʜʳ ʝʩʢʨʝ ʦʪʳʨʳʧ ץʘʟʽʨʛʽ ʝש ʪʠʽʤʜʽ 

ʩʘʙʘץʪʘʨʜʳ ʞװʨʛʽʟʫʜʽש ʙʽʨ ʪװʨʽ ï ʙʝʡʥʝʩʘʙʘץʪʘʨ. ɹʝʡʥʝʩʘʙʘץʪʘʨ ʝʢʽ ʪװʨʛʝ ʙᴇʣʽʥʫʽ 

ʤװʤʢʽʥ. 

ʆץʫʰʳʣʘʨסʘ 5 ʪʝʥ 15 ʤʠʥʫʪץʘ ʜʝʡʽʥʛʽ ʪʨʝʥʠʥʛʪʽʢ ʙʝʡʥʝʤʘʪʝʨʠʘʣʜʳ ʢᴇʨʫʛʝ 

ʙʦʣʘʜʳ, ʝש ʘʣʜʳʤʝʥ ʦʣʘʨ ʪʝʦʨʠʷʥʳ ʘʡʪʘʜʳ (ᴅʜʝʪʪʝ ʞʘשʘ ʤʘʪʝʨʠʘʣ, ʞʘשʘ ʪʝʨʤʠʥʜʝʨ 
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ʝʥʛʽʟʽʣʝʜʽ ʞᴅʥʝ ʪ.ʙ.), ʩʦʜʘʥ ʢʝʡʽʥ ʤʳʩʘʣʜʘʨ ʢʝʣʪʽʨʽʣʝʜʽ. ɹײʣ ʙʝʡʥʝʜʝ ʩʽʟ ʢᴇʨʛʝʥ ʞᴅʥʝ 

ʝʩʪʽʛʝʥ ʤʘʪʝʨʠʘʣʜʳ ʤʝשʛʝʨʫʜʝ ʙʘץʳʣʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ץʘʨʘʧʘʡʳʤ ʤʽʥʜʝʪʪʝʨʜʽ ʘʣʘ 

ʘʣʘʩʳʟ. ʉʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʪʘʙʠסʘʪץʘ ʪᴅʨʙʠʝʣʝʡʪʽʥ ʢʽʰʽʛʽʨʽʤ ʙʝʡʥʝʣʝʨʜʽ 

(ʤʫʣʴʪʬʠʣʴʤʜʝʨ, ʢᴇʨʢʝʤ ʬʠʣʴʤʜʝʨ ʤʝʥ ʜʝʨʝʢʪʽ ʬʠʣʴʤʜʝʨ, ʩʝʨʠʘʣʜʘʨ, סʳʣʳʤʠ ʞᴅʥʝ 

ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ, ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʞʘשʘ ʤʘʪʝʨʠʘʣ, ʤʘʪʝʨʠʘʣʜʳ ʢʝשʝʡʪʫ, 

ʙʽʨʽʢʪʽʨʫ, ץʘʡʪʘʣʘʫ) ʢᴇʨʛʝʥʜʝ. ɹʝʡʥʝʥʽ ʢᴇʨʛʝʥʥʝʥ ʢʝʡʽʥ ʦץʫʰʳʣʘʨ ʢᴇʙʽʥʝʩʝ 

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʡʜʳ. 

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘ ʠʥʥʦʚʘʮʠʷʣʘʨ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥʜʘ, 

ʦץʫʰʳʣʘʨסʘ ʢʦʤʧʴʶʪʝʨʣʝʨ, ʥʦʫʪʙʫʢʪʘʨ ʞᴅʥʝ ʧʣʘʥʰʝʪʪʝʨ ʪʫʨʘʣʳ ʘʡʪʧʘסʘʥʜʘ ײʷʣʳ 

ʪʝʣʝʬʦʥʜʘʨʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʜʝ ʞʘʩʘʡ ʘʣʘʜʳ. ɽʢʽʥʰʽ ʪʠʧʪʝʛʽ ʩʘʙʘץʪʘ ʧʘʡʜʘʣʘʥסʘʥ 

ʢʝʟʜʝ ʤסײʘʣʽʤ ʩʘʙʘץʪʳש ʩʝʤʘʥʪʠʢʘʣʳץ ʤʘʟʤײʥʳʥʘ ʞᴅʥʝ ʦץʫʰʳʣʘʨ ʟʝʨʪʪʝʛʝʥ 

ʤʘʪʝʨʠʘʣסʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʙʝʡʥʝʣʝʨʜʽש ʬʨʘʛʤʝʥʪʪʝʨʽʥ סʘʥʘ ʘʣʫ ʢʝʨʝʢ, ʷסʥʠ, ʩʽʟ 

ᴇʟʽשʽʟʜʽש ʙʝʡʥʝשʽʟʜʽ ײץʨʫʜʳץ שʘʞʝʪʽ ʞʦץ. ʉʦʜʘʥ ʢʝʡʽʥ ʤסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש 

ʞʘʪʪʳסʫʣʘʨ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʪʘשʜʘʧ, ʫʘץʳʪʳʥʜʘ ʞᴅʥʝ ʙʝʡʥʝ ʬʨʘʛʤʝʥʪʽʥ 

ʢᴇʨʛʝʥʥʝʥ ʢʝʡʽʥ ʪʘשʜʘʡʜʳ ʥʝʤʝʩʝ ʞʘʩʘʡʜʳ. 

ɾʘʪʪʳסʫʣʘʨ ʞʝʢʝ ʞᴅʥʝ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ײʩʳʥʘʪʳʥ, ᴅʨʪװʨʣʽ 

ʜʝשʛʝʡʜʝʛʽ ץʠʳʥʜʳץʪʘʨʤʝʥ ʝʨʝʢʰʝʣʝʥʫʽ ʤװʤʢʽʥ, ʙײʣ ʩʳʥʳʧʪʘʩʪʘʨ ʘʨʘʩʳʥʜʘ 

ᴅʣʝʫʤʝʪʪʝʥʜʽʨʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʙװʢʽʣ ʩʳʥʳʧʧʝʥ ʥʝʤʝʩʝ ʪʦʧʧʝʥ ʞײʤʳʩ 

ʽʩʪʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ, ʙᴅʩʝʢʝʣʝʩʪʽʢ ʩᴅʪʪʝ ʦץʫʰʳʣʘʨʜʳ ʩʘʙʘץץʘ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥ 

 ʘ ʤʘʪʝʨʠʘʣʜʳסʫʰʳʣʘʨץʨʽʥ ʧʘʡʜʘʣʘʥʫ ʦװʦʩʳ ʪ שʪʳץʘʞʝʪ ʝʪʢʝʥ ʢʝʟʜʝ. ɹʝʡʥʝ ʩʘʙʘץ

 ,ʡʨʝʪʫʜʽ ʳʥʪʘʣʘʥʜʳʨʘʜʳװ ʳʣʰʳʥ ʪʽʣʽʥסʘ ʩʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʪᴅʩʽʣʤʝʥ ʘסʩʳʥʫײ

ʦץʫʰʳʣʘʨסʘ ʰʝʪ ʪʽʣʽʥ װʡʨʝʥʫ ʢʝʟʽʥʜʝ ᴇʪʝ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ץʘʨʳʤ-

 .ʘʞʝʪץ ʜʘʡʳסʘʞʝʪʪʽʣʽʛʽ ʤʝʥ ʞʘץ שʘʪʳʥʘʩʪʳץ

ʆʩʳʣʘʡʰʘ, ʙʝʡʥʝʩʘʙʘץ ʩʘʙʘץ ʬʨʘʛʤʝʥʪʽ ʙʦʣסʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʦץʫʰʳ ʦʩʳ 

ʥʝʤʝʩʝ ʙʘʩץʘ ʘץʧʘʨʘʪʪʳ ʩʘʥʜʳץ ʦʨʪʘ ʘʨץʳʣʳ ʘʣʘʜʳ, ʦʣ ʦʥʳ ץʘʙʳʣʜʘʫʜʳ װʡʨʝʥʝʜʽ 

ʞᴅʥʝ ʧʨʘʢʪʠʢʘʜʘ ʪʠʽʩʪʽ ʪװʨʜʝ ץʦʣʜʘʥʘʜʳ, ʙʝʡʥʝʩʘʙʘץ ï ʟʝʨʪʪʝʣʝʪʽʥ ʪʘץʳʨʳʧץʘ 

 ʤʢʽʥʜʽʢװʘ ʤסʩʘʨʪʫץʥᴅʪʠʞʝʣʝʨʽʥ ʩʘʧʘʣʳ ʞʘ שʪʳ ʘʨʪʪʳʨʘʪʳʥ ʞᴅʥʝ ʦʥʳץʫʰʳʣʳסʳʟʳץ

ʙʝʨʝʪʽʥ ᴅʜʽʩ. ᴄʨʙʽʨ ʙʝʡʥʝ ʩʘʙʘסʳʥ ʙᴇʣʝʢ ץʘʨʘʩʪʳʨʘʡʳץ. ɽʛʝʨ ʙʽʟ ʙʝʡʥʝʩʘʙʘץʪʳש 

ʙʽʨʽʥʰʽ ʪװʨʽ ʪʫʨʘʣʳ ʘʡʪʘʪʳʥ ʙʦʣʩʘץ, ʙײʣ ᴅʜʽʩ ʜʘʡʳʥʜʳץʪʳש ʙʘʨʣʳץ ʢʝʟʝשʜʝʨʽʥʜʝ 

ʤסײʘʣʽʤʥʽש ᴇʟʽʥʜʽʢ ʞײʤʳʩʳʥ ץʘʤʪʠʜʳ. ʄסײʘʣʽʤʛʝ ʙʝʡʥʝ ʞʘʟʫ װʰʽʥ ʘʨʥʘʡʳ 

ʙʘסʜʘʨʣʘʤʘ ץʘʞʝʪ (ʤʳʩʘʣʳ, ʙײʣ CamtasiaStudio ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʞʘʩʘʣʫʳ ʤװʤʢʽʥ), 

PowerPoint ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʥʝʤʝʩʝ ʙʝʡʥʝ ʥʝʛʽʟʽʥ ײץʨʘʡʪʳʥ ʙʘʩץʘ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʘ 

ʙʘʷʥʜʘʤʘ ʞʘʩʘʡ ʙʽʣʽʧ, ʜʘʡʳʥʜʘʣסʘʥ ʧʨʝʟʝʥʪʘʮʠʷ ʤʘʪʝʨʠʘʣʳʥ ʜʘʫʳʩʪʘʧ ʦץʳʧ 

ʪװʩʽʥʜʽʨʛʝʥʜʝ, ʦץʫʰʳʣʘʨסʘ ץʦʣ ʞʝʪʽʤʜʽ ʞᴅʥʝ ʪװʩʽʥʽʢʪʽ ʙʦʣʘʜʳ. 

ʄʘʪʝʨʠʘʣʜʘʨʜʳ ʜʘʡʳʥʜʘʫסʘ ʞײʤʩʘʣʘʪʳʥ ʢװʨʜʝʣʽʣʽʢ ʧʝʥ ʫʘץʳʪץʘ ץʘʨʘʤʘʩʪʘʥ, 

ʩʳʥʳʧʪʘסʳ ʞײʤʳʩʪʳש ʙײʣ ʪװʨʽ ᴇʟʽʥ ʘץʪʘʡʜʳ. ʄʘʪʝʨʠʘʣʜʳץ שʳʟʳץʪʳ ʢᴇʨʩʝʪʽʣʫʽ 

ʤʘʪʝʨʠʘʣʜʳ ʤʝשʛʝʨʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ. ɹʝʡʥʝ ʢᴇʨʽʧ ʦʪʳʨסʘʥʜʘ, ʦץʫʰʳʣʘʨ ʦץʫ װʨʜʽʩʽʥʝ 

ʙʝʣʩʝʥʝ ʘʨʘʣʘʩʘʜʳ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ ʙʦʣʩʘ, ʦʥʜʘ ʞʘשʘ ʘץʧʘʨʘʪʪʳ 

-ʘʥʘ ʝʤʝʩ, ʩʦʥʜʘʡס ʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘץʘʪʳʥ ʦסʳʟʳץ ʘץʳʨʳʧץʘʙʳʣʜʘʫ ʧʨʦʮʝʩʽ ʪʝʢ ʪʘץ

ʘץ ʪᴅʞʽʨʠʙʝʩʽ ʘʟ ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘ ʜʘ ʘʨʪʘ ʪװʩʝʜʽ. ʆʩʳ ᴅʜʽʩʪʽש ʪʘסʳ ʙʽʨ ʘʡʨʳץʰʘ 

ʝʨʝʢʰʝʣʽʛʽ, ʝʛʝʨ ʦץʫʰʳʣʘʨ ʩʘʙʘץʪʘ ʙʦʣʤʘʩʘ, ʦʩʳ ʤʘʪʝʨʠʘʣʜʳ ᴇʟ ʙʝʪʽʤʝʥ ʢᴇʨʽʧ 

ʪʘץʳʨʳʧʪʳ ʤʝשʛʝʨʫʽ ʤװʤʢʽʥ. 

ʉʦʥʜʘʡ-ʘץ, ʙײʣ ʤʘʪʝʨʠʘʣʜʳ ʙʘʨʣʳץ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪץʘʥ ʦץʫʰʳʣʘʨ װʡʜʝ 

ʪʘסʳ ʜʘ ʢᴇʨʝ ʘʣʘʜʳ, ʩʘʙʘץ ʤʘʪʝʨʠʘʣʳʥ ʪʦʣץʪʘʡ ʞʘʟʳʧ ʥʝʤʝʩʝ ʘʷץʪʘʡ 

ʘʣʘʜʳ. ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʟʘʤʘʥʘʫʠ ʦץʳʪʫ ײץʨʘʣʜʘʨʳ ʙʽʨʝʛʝʡ 
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 ʨʜʽʩʽʥ ᴇʟʛʝʨʪʝ ʘʣʘʪʳʥ ʢᴇʨʽʥʝʪʽʥװ ʫץʦ ץʤʢʽʥ ʞᴅʥʝ ʙʘʨʣʳװʘʩʠʝʪʪʝʨʛʝ ʠʝ ʙʦʣʫʳ ʤץ

ʬʫʥʢʮʠʷʣʘʨ ʙʘʨ. ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʛʨʘʬʠʢʘʣʳץ, ʜʳʙʳʩʪʳץ, ʰʘʨʪʪʳ 

ʛʨʘʬʠʢʘʣʳץ, ʙʝʡʥʝ ʞᴅʥʝ ʘʥʠʤʘʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳװ שʣʢʝʥ ʢᴇʣʝʤʽʥ ʙʽʨʽʢʪʽʨʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɺʠʟʫʘʣʜʳ ʤʘʪʝʨʠʘʣʜʘʨ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ, ʵʨʛʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ 

ᴅʜʽʩʪʝʤʝʣʽʢ ʪʘʣʘʧʪʘʨʜʳ ץʘʥʘסʘʪʪʘʥʜʳʨʫʳ ʪʠʽʩ, ʦʣʘʨʜʘʥ ʙʽʣʽʤ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ 

 ʘʥסʪʘʣץʩʽʥʫʽʥʝ, ʘʩʩʠʤʠʣʷʮʠʷʩʳʥʘ ʞᴅʥʝ ʞʠʥʘװʪ שʳʥʘ, ʦʥʳסʘʙʳʣʜʘʫ ʞʳʣʜʘʤʜʳץ

ʙʽʣʽʤʽʥ ʥʳסʘʡʪʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʢᴇʨʥʝʢʽ ʦץʳʪʫ ײץʨʘʣʜʘʨʳ: ʦץʫʜʳ ʳʥʪʘʣʘʥʜʳʨʫסʘ, 

 ʦʣץ ;ʘʥסʳʪʪʘʣסʙʝʣʩʝʥʜʽʣʽʢʪʽ ʢᴇʪʝʨʫʛʝ ʙʘ ץʘ ʞᴅʥʝ ʪʘʥʳʤʜʳסʪʳ ʪʫʜʳʨʫץʫʰʳʣʳסʳʟʳץ

ʞʝʪʽʤʜʽ, ʷסʥʠ ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ᴄʨʙʽʨ ʤסײʘʣʽʤ 

ʦץʫʰʳʣʘʨסʘ ʪʝʢ ץʘʙʳʣʜʘʫסʘ ʜʘʡʳʥ ʤʘʪʝʨʠʘʣ סʘʥʘ ʙʝʨʽʣʫʽ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʞʘץʩʳ 

ʙʽʣʝʜʽ; ʟʘʤʘʥʘʫʠ סʳʣʳʤ ʪײʨסʳʩʳʥʘʥ ʤʘשʳʟʜʳ ʞᴅʥʝ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳש 

ʩʝʤʘʥʪʠʢʘʣʳץ ʪʦʣʳץʪʳסʳʥ ʞʝʪʢʽʟʫ. ʆץʳʪʫʜʘ ʞʝʪʝʣʝʥʜʽʨʫʜʽש ʝʪʝʪʽʥ ʜʠʜʘʢʪʠʢʘʣʳץ 

ʘʡץʳʥʜʳץ ץʘסʠʜʘʪʳ, ʢᴇʟʙʝʥ ץʘʙʳʣʜʘʫ ʤװʤʢʽʥʜʽʛʽʥʝʥ ᴅʣʜʝץʘʡʜʘ ʢʝש ʪװʩʽʥʽʢʪʽ ʙʦʣʫʳ 

ʢʝʨʝʢ. 

ʉʝʟʽʤʜʝʨʛʝ ᴅʩʝʨ ʝʪʫ, ʚʠʟʫʘʣʠʟʘʮʠʷ ײץʨʘʣʳ ʤʘʪʝʨʠʘʣʜʳ ʥʝײסʨʣʳʤ ʪʝʨʝש 

ʠʛʝʨʫʛʝ ʳץʧʘʣ ʝʪʝʪʽʥ ʢʝʩʢʽʥʥʽש ʥʝʤʝʩʝ ʪײʞʳʨʳʤʜʘʤʘʥʳש ʪʦʣʳץ ʙʝʡʥʝʩʽʥ ʙʝʨʝʜʽ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʙʽʣʽʤʽʥʝ ץʘʪʳʩʪʳ ʵʤʦʮʠʦʥʘʣʜʳ ʞᴅʥʝ ʙʘסʘʣʘʡʪʳʥ 

ʢᴇʟץʘʨʘʩʪʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ʊᴅʫʝʣʩʽʟ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ 

ʦץʫʰʳʣʘʨ ʤסײʘʣʽʤʥʝʥ װʡʨʝʥʝʪʽʥ װʨʜʽʩʪʝʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨʜʳש ʰʳʥʘʡʳʣʳסʳʥʘ ʩʝʥʝ 

ʘʣʘʜʳ. ɸʣ ʙײʣ, ᴇʟ ʢʝʟʝʛʽʥʜʝ, ʙʘʣʘסʘ ʤʝשʛʝʨʛʝʥ ʙʽʣʽʤʥʽש ʰʳʥʘʡʳʣʳסʳʥ ʪʝʢʩʝʨʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʙʽʣʽʤʥʽש ʙʽʣʽʤʽ ʤʝʥ ʢװʰʽʥʝ ᴅʢʝʣʝʜʽ. ʄʫʣʴʪʠʤʝʜʠʷʣʳץ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ײץʨʘʣʜʘʨʳ ʟʝʨʪʪʝʣʛʝʥ ײץʙʳʣʳʩʪʘʨʜʳש ʤʦʜʝʣʴʜʝʨʽʥ ʪװʩʽʥʜʽʨʫʜʽ 

ʙʽʣʜʽʨʝʪʽʥ ʚʠʟʫʘʣʜʳ ʘץʧʘʨʘʪʪʳש ʞʘשʘ ʬʦʨʤʘʣʘʨʳʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɼᴅʣ ʦʩʳ ʞʝʨʜʝ ʦץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳװ שʣʢʝʥ ʢװʰʽ ʙʘʨ. ʄʝʥʽש 

ʦʡʳʤʰʘ, ʦץʫ װʨʜʽʩʽʥʽש ʥᴅʪʠʞʝʩʽ ʢᴇʧʪʝʛʝʥ ʦץʫ ײץʨʘʣʜʘʨʳʤʝʥ ץʘʥʰʘʣʳץʪʳ ʞʘץʩʳ 

 ʫץʦʩʳʤʰʘ ʦץ ,ʘʥʜʘסʦʩʧʘץ ʨʘʣʳʥײץ ʫץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ʆץ

 ʠʳʥ. ʊʨʝʥʠʥʛʪʝʛʽץ ʘʣʽʤʜʽ ʝʣʝʩʪʝʪʫסײʳ ʤסʘʟʽʨʛʽ ʟʘʤʘʥץ ʦʣʜʘʥʙʘʡʪʳʥץ ʨʘʣʜʘʨʳʥײץ

ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʦסשʳ ʝʤʝʩ ʝʢʝʥʜʽʛʽʥʝ ʜʘʫ ʘʡʪʫ ץʠʳʥ. ɿʘʤʘʥʘʫʠ ʞʘסʜʘʡʜʘ, 

ʚʠʟʫʘʣʠʟʘʮʠʷ ײץʨʘʣʜʘʨʳʥ, ʷסʥʠ ʢʦʤʧʴʶʪʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʳסʳʥʘ ʝʨʝʢʰʝ ʢᴇשʽʣ 

ʙᴇʣʽʥʝʜʽ. ʆץʫ װʨʜʽʩʽʥʜʝ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʩʳʥʳʧʪʘסʳ ʦץʫʰʳסʘ ʙʝʨʽʣʛʝʥ 

ʘץʧʘʨʘʪʪʳש ʢᴇʣʝʤʽʥ ʘʨʪʪʳʨʘʜʳ, ץʘʨʘʧʘʡʳʤ ʩʘʙʘץʪʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʙʝʣʩʝʥʜʽʨʝʜʽ. 

ʆץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʤʝשʛʝʨʫ ʦץʫ װʨʜʽʩʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʢᴇʨʥʝʢʽ ײץʨʘʣʜʘʨ 

ʤʝʥ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨסʘ ʪᴅʫʝʣʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ᴅʜʽʩʪʝʨʜʽ ʚʠʟʫʘʣʜʳ ʦץʳʪʫ 

ᴅʜʽʩʽ ʜʝʧ ʪװʩʽʥʫʛʝ ʙʦʣʘʜʳ. ʂᴇʨʥʝʢʽ ᴅʜʽʩʪʝʨ ʘʫʳʟʰʘ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʦץʳʪʫ 

ᴅʜʽʩʪʝʨʽʤʝʥ ʙʽʨʛʝ ʧʘʡʜʘʣʘʥʳʣʘʜʳ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳ ײץʙʳʣʳʩʪʘʨʤʝʥ, 

ʧʨʦʮʝʩʪʝʨʤʝʥ, ʦʙʲʝʢʪʽʣʝʨʤʝʥ ᴅʨʪװʨʣʽ ʩʫʨʝʪʪʝʨ, ʨʝʧʨʦʜʫʢʮʠʷʣʘʨ, ʜʠʘʛʨʘʤʤʘʣʘʨ 

ʞᴅʥʝ ʪ.ʙ. 425 çʍʍɯ נɸʉʓʈ: נʓʃʓʄ ɾᴄʅɽ ʀʅʅʆɺɸʎʀʗè ʘʪʪʳ ʞʘʩ סʘʣʳʤʜʘʨ 

ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʨʝʩʧʫʙʣʠʢʘʣʳס ץʳʣʳʤʠ-ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷ ʤʘʪʝʨʠʘʣʜʘʨʳ 

9 ʩᴅʫʽʨ, 2021 ʞ. ʢᴇʤʝʛʽʤʝʥ ᴇʟʜʝʨʽʥʽש ʪʘʙʠסʠ ʪװʨʜʝ ʥʝʤʝʩʝ ʩʠʤʚʦʣʜʳץ ʙʝʡʥʝʣʝʫʽʤʝʥ 

ʢᴇʨʥʝʢʽ ʞᴅʥʝ ʘץʳʣʤʝʥ ʪʘʥʳʩʪʳʨʫ װʰʽʥ ʘʨʥʘʣסʘʥ. 

 ʩʘʪʪʘץʪʝʭʥʦʣʦʛʠʷʣʘʨ ʦʩʳ ʤʘ ץʳ ʤʝʢʪʝʧʪʝ ʮʠʬʨʣʳסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʢʦʤʧʴʶʪʝʨʣʝʨʤʝʥ ʙʽʨʛʝ ץʦʣʜʘʥʳʣʘʜʳ. ʆʩʳ ʞʝʨʜʝ ʪʘסʳ ʜʘ ʘʡʪʘ ʢʝʪʝʪʽʥ ʤᴅʩʝʣʝʣʝʨʜʽש 

ʙʽʨʽ çɹʝʡʥʝʩʘʙʘץʪʘʨʜʳ ץʘʣʘʡ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ?è. ᴄʨʠʥʝ, ʙʝʡʥʝʩʘʙʘץʪʘʨʜʳ ʞʘʩʘʫ 
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 ʘʨʳʜʘ ʘʡʪʳʣʳʧסʙʽʨʽ ʞʦ שʜʘʨʣʘʤʘʣʘʨʜʳסʜʘʨʣʘʤʘ ʢʝʨʝʢ. ʆʩʳ ʙʘʘסʰʽʥ ʘʨʥʘʡʳ ʙʘװ

ʢʝʪʢʝʥ CamtasiaStudio ʙʘסʜʘʨʣʘʤʘʩʳ. Camtasia Studio ï ʵʢʨʘʥʥʘʥ ʙʝʡʥʝ ʪװʩʽʨʫʛʝ 

ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʙʜʳץ. ɹײʣ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳש ʙʘʩʧʘʛʝʨʽ ï 

TechSmith. ʇʘʡʜʘʣʘʥʫʰʳ ʝש ʘʣʜʳʤʝʥ ʵʢʨʘʥʥʳש ʥʝʤʝʩʝ ʪʝʨʝʟʝʥʽש ʘʫʤʘסʳʥ 

ʘʥʳץʪʘʡʜʳ, ʩʦʥʜʘʡ-ʘץ ʞʘʟʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʙʘʩʪʘʤʘʡ ʪײʨʳʧ ʦʨʥʘʪʘʜʳ. 

ʆʣ ʢᴇʧʪʝʛʝʥ ʥᴅʨʩʝʣʝʨʜʽ ʞʘʩʘʡ ʘʣʘʜʳ: ʙʝʡʥʝʞʘʟʙʘʣʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʙʝʡʥʝ 

ʢʫʨʩʪʘʨ, ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ, ʤʦʥʠʪʦʨ ʵʢʨʘʥʳʥʘʥ ʩʫʨʝʪ ʪװʩʽʨʽʧ, ʦʥʳש ʢᴇʤʝʛʽʤʝʥ ʚʝʙ-

ʢʘʤʝʨʘסʘ ʪװʩʽʨʫʛʝ ʙʦʣʘʜʳ. ʉʽʟ ʩʣʘʡʜʪʘʨʜʳש ʧʨʝʟʝʥʪʘʮʠʷʩʳʥ ʞʘʩʘʡ ʘʣʘʩʳʟ, ʙʝʡʥʝʥʽ 

ᴇשʜʝʫʽשʽʟʛʝ ʞᴅʥʝ ʦʥʳ ʪװʨʣʝʥʜʽʨʫʛʝ ʙʦʣʘʜʳ. ɹʘסʜʘʨʣʘʤʘʜʘ ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʙʝʡʥʝ 

ʦʡʥʘʪץʳʰʳ ʙʘʨ, ʦʥʜʘ ʩʽʟ ʢʘʤʝʨʘʥʳש ʞʘʟʙʘʣʘʨʳʥ ʦשʘʡ ʦʡʥʘʪʘ ʘʣʘʩʳʟ, ʩʦʥʳʤʝʥ 

 ʢᴇʤʝʛʽʤʝʥ ʜʳʙʳʩ שʜʘʨʣʘʤʘ ʪʽʥʪʫʽʨʜʽסʘʪʘʨ ʨʝʜʘʢʮʠʷʣʘʫ ʨʝʞʠʤʽʥʝ ʘʫʳʩʘ ʘʣʘʩʳʟ. ɹʘץ

ʨʝʞʠʤʽʥ ᴇʟʛʝʨʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʝʡʥʝʣʝʨ ʤʝʥ ʩʫʨʝʪʪʝʨʜʽ ʙʽʨʽʢʪʽʨʫʛʝ ʙʦʣʘʜʳ. 

ʂʝʩʢʽʥʜʽ ʙᴇʣʽʩʫ װʰʽʥ ʤʘʩʰʪʘʙʪʘʫ, ʰʫʜʳ ʞװʡʝʣʽ ʪװʨʜʝ ʘʣʳʧ ʪʘʩʪʘʫ, ʜʳʙʳʩʳʥ 

ᴇʰʽʨʫ, ʜʳʙʳʩʪʳץ ᴅʩʝʨʣʝʨʜʽ ʞʘʩʘʫ, ʤʫʟʳʢʘʥʳ ʝʥʛʽʟʫ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘʣʘʨʳ. ʂʣʠʧʪʳ, 

ʬʠʣʴʤʜʽ, ʧʨʝʟʝʥʪʘʮʠʷʥʳ ᴇשʜʝʛʝʥʥʝʥ ʢʝʡʽʥ ʦʣʘʨʜʳ avi, swf, flv, mov, wmv, rm, gif 

ʬʦʨʤʘʪʪʘʨʳʥʜʘ ʪװʨʣʝʥʜʽʨʫʛʝ ʙʦʣʘʜʳ (Produce ʞᴅʥʝ share key ʘʨץʳʣʳ). ɹʘסʜʘʨʣʘʤʘ 

ʘʨץʳʣʳ ʩʽʟ ᴇʟʽשʽʟʜʽש ʞʝʢʝ ʚʠʜʝʦ ʧʨʝʟʝʥʪʘʮʠʷʣʘʨʳשʳʟʜʳ ʞᴅʥʝ ʙʝʡʥʝʤʘʪʝʨʠʘʣʜʘʨʜʳ 

ʦשʘʡ ʞʘʩʘʡ ʘʣʘʩʳʟ. ɹײʣ ʙʘסʜʘʨʣʘʤʘʥʳ ʵʢʨʘʥʥʘʥ ʙʝʡʥʝ ʩʘʙʘץʪʘʨʜʳ ʙʘʩץʘ ʞʦʣʤʝʥ 

ʩʘץʪʘʧ ץʘʣʫ ʤװʤʢʽʥ ʙʦʣʤʘʩʘ ʜʘ ʞʘʟʫסʘ ʙʦʣʘʜʳ. 

ɸʰʳʣʘʪʳʥ ʙʘסʜʘʨʣʘʤʘ ʪʝʨʝʟʝʩʽʥʜʝ ʰʘʨʣʘʫ ʪʘץʪʘʩʳ, ʞʳʣʜʘʤ ʽʩʢʝ ץʦʩʫ 

ʪʘץʪʘʩʳ, ʢʣʠʧʪʝʨ ʩʝʙʝʪʽ ʞᴅʥʝ ʵʢʨʘʥʥʳש ʦש ʞʘסʳʥʜʘ ʘʣʜʳʥ-ʘʣʘ ץʘʨʘʫסʘ ʙʦʣʘʜʳ. 

ʊᴇʤʝʥʜʝ ᴇשʜʝʫʛʝ ʘʨʥʘʣסʘʥ ײץʨʘʣʜʘʨ, ʫʘץʳʪ ʪʘץʪʘʩʳ (ʨʝʜʘʢʮʠʷʣʘʫ װʰʽʥ ʥʝʛʽʟ). 

ɹʘʩʪʘʧץʳ ץʦʣʜʘʥסʘʥʜʘ ʜʳʙʳʩʪʘʨʜʳ ʞʘʟʫʤʝʥ ʤᴅʩʝʣʝ ʙʦʣʜʳ. ɼʳʙʳʩ ʢʘʨʪʘʩʳʥʘʥ 

ʰʳץץʘʥ ʜʳʙʳʩ װʰʽʥ ʜײʨʳʩ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʦʨʥʘʪʫ ץʘʞʝʪ ʙʦʣʘʜʳ. ʉʦʥʜʳץʪʘʥ 

 .ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʝʢʽ ʨʝʪ ʪʝʢʩʝʨʫ ʢʝʨʝʢ שʽʟʜʽשʪʘʨ ʪʫʳʥʜʘʩʘ, ʢʦʤʧʴʶʪʝʨʽץʠʳʥʜʳץ

ɹʘסʜʘʨʣʘʤʘʥʳש ᴇʟʽ ʢװʨʜʝʣʽ, ʙʽʨʘץ ʩʦʥʳʤʝʥ ʙʽʨʛʝ, ץʘʜʘʤʜʳ (ʩʘʙʘץ ʙʦʡʳʥʰʘ) 

ʞʘʩʘʩʘשʳʟ, ʦʥʜʘ ʝʰʪʝשʝ ץʠʳʥ ʝʤʝʩ. ʆʩʳ ʙʘסʜʘʨʣʘʤʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽ ץʘʣʘʡʪʳʥ 

ʘʜʘʤʜʘʨסʘ ʥʝ ʢʝʨʝʢ ʝʢʝʥʽʥ ʘʡʪץʳʤ ʢʝʣʜʽ.  

ʂʦʤʧʴʶʪʝʨʜʽש ᴇʟʽ ʢʝʨʝʢ Pentium 4-ʪʝʥ ʪᴇʤʝʥ ʝʤʝʩ. ɹʝʡʥʝ ʢʘʨʪʘʩʳ 128 ʄɹ 

ʪᴇʤʝʥ ʝʤʝʩ, ʥʝײסʨʣʳʤ ʢᴇʧ ʙʦʣʩʘ ʩʦײסʨʣʳʤ ʞʘץʩʳ, ɾɾפ ʢʝʤʽʥʜʝ 1 ɻʠʛʘʙʘʡʪ. 

ɹʘסʜʘʨʣʘʤʘ װʣʢʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʨʝʩʫʨʩʪʳ çʞʝʡʜʽè. ʄʠʢʨʦʬʦʥ ï ʢʘʨʜʠʦʠʜʪʽ (ʪʘʨ 

ʤʘץʩʘʪʪʳ) ץʘʙʳʣʜʘʫסʘ ʞʘץʩʳʨʘץ. ɸʣʜʳʤʝʥ ʩʽʟ ʤʫʣʴʪʠʧʨʦʝʢʪʦʨʣʳ ʤʠʢʨʦʬʦʥʜʳ 

 ʘסʣ ʰʫʳʣײʘʙʳʣʜʘʡ ʘʣʘʩʳʟ. ʈʘʩ, ʙץ ʦʣʜʘʥʘ ʘʣʘʩʳʟ, ʘʨʟʘʥ ʞᴅʥʝ 360 ʛʨʘʜʫʩ ʜʳʙʳʩʪʳץ

ʩʝʟʽʤʪʘʣ. ʉʘʥʜʳץ ʰʳסʳʩ ʩʠʛʥʘʣʳ ʙʘʨ ʤʠʢʨʦʬʦʥʜʳ ץʦʣʜʘʥסʘʥ ʞᴇʥ, ʦʣ USB ʧʦʨʪʳ 

ʘʨץʳʣʳ ץʦʩʳʣסʘʥ. ײפʣʘץʘʩʧʘʧ. ɹʝʡʥʝʩʘʙʘץ ʥʝʤʝʩʝ ʙʘʩץʘ ᴇʥʽʤʜʽ ʞʘʟʫ װʰʽʥ, װʡʜʝ 

ʞʘʣסʳʟ ʙʦʣסʘʥʳשʳʟ ʞʘץʩʳ. 

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʙʽʣʽʤ ʘʣʫʰʳ, ʞʘʪʪʳץʪʳʨʫʰʳ, 

ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʘץʧʘʨʘʪʪʳץ ᴇʟʘʨʘ ʽʩ-

 ʤʢʽʥʜʽʢװʘ ʤסʨʘʣʜʘʨʳʥ ᴅʟʽʨʣʝʫʛʝ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫײץ ʘשʙʝʛʝʡʣʽ ʞʘװʪ שʠʤʳʣʜʳץ

ʙʝʨʝʜʽ. ɹײʣ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ײץʨʘʣʜʘʨʤʝʥ ײץʨʳʣסʘʥ 

ʞᴅʥʝ ʵʢʨʘʥʜʘ ײʩʳʥʳʣסʘʥ ʦʙʲʝʢʪʠʚʪʽ ʦʨʪʘʥʳ ʤʦʜʝʣʴʜʝʨʽ (ʤᴅʜʝʥʠ ʘʨʪʝʬʘʢʪʽʣʝʨʜʽש 

 ʳ ʜʘסʨʫ ʞᴅʥʝ ʪʘײץ ʘʡʪʘץ ʜʝʨʽʩʪʝʨʜʽװ ʙʳʣʳʩʪʘʨ ʤʝʥײץ ,ʘʣʘʨʜʳסʠץʣʛʽʣʝʨʽ, ʪʘʨʠʭʠ ʦװ

ʙʘʩץʘʣʘʨ) ʤʦʜʝʣʴʜʝʨʽʤʝʥ, ᴇʟʽʥʜʽʢ װʣʛʽʣʝʨʜʽש ʤʽʥʝʟ-ײץʣץʳʥ ʟʝʨʪʪʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ 

 .ʙʳʣʳʩʪʘʨʜʳ ʥʝʤʝʩʝ ʧʨʦʮʝʩʪʝʨʜʽ ʟʝʨʪʪʝʡʜʽײץ
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ɸץʧʘʨʘʪʪʳץ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʧʘʡʜʘʣʘʥʫʰʳסʘ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ ʨʝʩʫʨʩʪʘʨʜʳ 

(ʤᴅʪʽʥʜʽʢ, ʘʫʜʠʦʚʠʟʫʘʣʜʳ ʞᴅʥʝ ʪ.ʙ.) ʽʟʜʝʩʪʽʨʫʛʝ, ʙʝʨʫʛʝ, ʪʘʨʘʪʫסʘ, ᴇשʜʝʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ. ɾʘשʘ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣ ʧʨʠʥʮʠʧʪʝʨʽ 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʜʽ. ɹʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ ʦץʫ ײץʨʘʣʳ 426 ʄʘʪʝʨʠʘʣʳ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ 

çʍʍɯ ɺɽʂ: ʅɸʋʂɸ ʀ ʀʅʅʆɺɸʎʀʗè 9 ʘʧʨʝʣʷ, 2021 ʛ. ʨʝʪʽʥʜʝ ײʟʘץ ʪʘʥʳʣסʘʥ 

ʦץʫʰʳ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʪʝש ʜᴅʨʝʞʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩ 

ʧᴅʥʜʝʨʽ ʢᴇʙʽʥʝʩʝ ʦץʫʰʳ ï ʦץʫʰʳ ʞᴅʥʝ ʤסײʘʣʽʤ ï ʤסײʘʣʽʤ ʙʦʣʜʳ. 

ɼᴅʩʪװʨʣʽ ʪװʨʜʝ ʘץʧʘʨʘʪ ʘʣʤʘʩʫ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʝʢʽ ʧᴅʥʽ (ʪʨʝʥʝʨ ʞᴅʥʝ ʦץʫʰʳ) 

ʘʨʘʩʳʥʜʘ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʘʣʜʳ. ʀʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ ײץʨʘʣʜʘʨʳ 

(ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ) ʧʘʡʜʘ ʙʦʣסʘʥʥʘʥ ʢʝʡʽʥ, װʰʽʥʰʽ ʪʘʨʘʧ (ʮʠʬʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫ ײץʨʘʣʳ) ʘץʧʘʨʘʪʪʳץ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʛʝ ʢʽʨʝʜʽ, ʦʣ 

ʪʝʢ ʘץʧʘʨʘʪʪʳץ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʩʝʨʽʢʪʝʩʽ סʘʥʘ ʝʤʝʩ, ʩʦʥʜʘʡ-ʘץ ʦץʳʪʫʜʳש ʢᴇʟʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʘʣסʘʰץʳ ʝʢʽ ʢʝʨʽ ʙʘʡʣʘʥʳʩʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʜʳ. 

ɸʡʪʘʨʣʳץʪʘʡ ʢᴇʣʝʤʜʝ ʞᴅʥʝ ᴅʨ ʪװʨʣʽ ʜʝשʛʝʡʜʝʛʽ ʘץʧʘʨʘʪʪʳ ʢװʨʜʝʣʽʣʽʢʪʝ ʜʝ, 

ʤʘʟʤײʥʳʥʜʘ ʜʘ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫʰʳ ᴇʟ ʙʽʣʽʤʽʥʽש ʤʘʟʤײʥʳʥ ᴇʟ ץʘʣʘʫʳʥʘ ʞᴅʥʝ 

ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥʝ ץʘʨʘʡ ʪʘשʜʘʡ ʘʣʘʜʳ. ɼᴅʩʪװʨʣʽ ʪװʨʜʝ, ʦץʫʰʳʥʳש ʘץʧʘʨʘʪʪʳץ 

 ʪʳ ʙʝʣʛʽʣʽ ʙʽʨץʥʘ שʘʣʽʤʥʽסײʳʤʝʥ ʰʝʢʪʝʣʜʽ: ʤסʨʽ ʙʝʣʛʽʣʽ ʙʽʨ ʞʠʳʥʪʳװʪ שʳʟʤʝʪʽʥʽץ

ʢᴇʣʝʤʜʝʛʽ ʞʘשʘ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʪװʩʽʥʜʽʨʫ ʙʘʨʳʩʳʥʜʘ ץʘʙʳʣʜʘʫ (ʪʳשʜʘʫ); ʝʩʪʝ 

ʩʘץʪʘʫ, ʦץʫʰʳʥʳש ᴇʟʽ ʝʩʪʝ ʩʘץʪʘʫ, ᴅʜʝʪʪʝ ײʩʳʥʳʣסʘʥ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʙʽʨ 

ʙᴇʣʽʛʽ סʘʥʘ; ʦץʫʰʳʥʳש ʦץʳʧ-װʡʨʝʥʝʪʽʥ ʤʘʪʝʨʠʘʣʳʥ ʢᴇʙʝʡʪʫ (ʘʫʳʟʰʘ ʥʝʤʝʩʝ 

ʞʘʟʙʘʰʘ). 

 ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ɸʂʊס ʫʜʘʥץʘʟʽʨʛʽ ʢʝʟʜʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʜʠʘʣʦʛ ʪʝʢ ʦפ

ʥʝʛʽʟʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʦץʫ ײץʨʘʣʳʤʝʥ ʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ᴄʨʠʥʝ, ʙʘʨʣʳץ 

ʩʘʙʘץʪʘʨʜʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʩʳʥʳʧץʘ ʢᴇʰʽʨʫ ʞᴅʥʝ ʙʘʨʣʳץ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ 

ʢʦʤʧʴʶʪʝʨʛʝ ʙʝʨʫ ץʘʞʝʪ ʜʝʧ ʞʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨסʘ ʩװʡʝʥʙʝʡʤʽʟ. ʄסײʘʣʽʤ ᴇʟ 

ʙʝʪʽʤʝʥ, ᴇʟ ʩʘʣסʘʥ ʞᴅʥʝ çʙʘסʳʪʪʘʣסʘʥè ʩʘʙʘץ ʘʨץʳʣʳ ᴅʨʪװʨʣʽ ᴅʜʽʩʥʘʤʘʣʳץ ᴅʜʽʩʪʝʨʜʽ 

ʘʫʳʩʪʳʨʘ ʘʣʘʜʳ. ɹײʣ ʩʘʙʘץʪʳ ʩʘʙʳʨʣʳ, ץʘʡʪʘʣʘʥʘʪʳʥ, ʩʝʨʧʽʥʜʽ, ץʳʟʳץʪʳ ʝʪʽʧ 

ʞʘʩʘʡʜʳ ʞᴅʥʝ ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨסʘ ʙײʣ ʢʫʨʩʪʳ ʪʝʟʽʨʝʢ ʞᴅʥʝ ʪʝʨʝשʽʨʝʢ 

ʤʝשʛʝʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʄ ʩrʘʣʳ, ʤסײʘʣʽʤ ʩʘʙʘץʪʳש ʙʽʨ ʙᴇʣʽʛʽʥ çʠʤʧʨʦʚʠʟʘʮʠʷʣʘʥסʘʥ ʤʘʪʝʨʠʘʣʜʳש 

ʢᴇʤʝʛʽʤʝʥè ᴇʟʽ ʪװʩʽʥʜʽʨʝ ʘʣʘʜʳ, ʦʥʳש ʙʽʨ ʙᴇʣʽʛʽ çʵʣʝʢʪʨʦʥʜʳץ ʢᴇʤʝʢʰʽʩʽʥʝè, ʩʦʜʘʥ 

ʢʝʡʽʥ ʚʠʢʪʦʨʠʥʘסʘ ʞᴅʥʝ ʙʘʩץʘʣʘʨ. ɼʝʛʝʥʤʝʥ, ʩʘʙʘץʪʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ 

ʧʘʡʜʘʣʘʥʘʪʳʥ ʤסײʘʣʽʤ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢʝʟ-ʢʝʣʛʝʥ ʦץʫ ʧʨʦʮʝʩʽʥʽש 

ʥʝʛʽʟʽ ʝʢʝʥʽʥ ײʤʳʪʧʘʫʳ ʢʝʨʝʢ. ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʦʣʘʨʜʳש ʦʨʥʳʥʘ 

ʪװʩʧʝʫʽ ʢʝʨʝʢ, ʙʽʨʘץ ʪʠʽʤʜʽʨʝʢ ʙʦʣʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʆʣʘʨ ʤסײʘʣʽʤʜʝʨʜʽש ʝשʙʝʛʽʥʝ 

ʞײʤʩʘʣʘʪʳʥ ʰʳסʳʥʜʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʘʨʥʘʣסʘʥ, ʦץʫ ʧʨʦʮʝʩʽ ʪʠʽʤʜʽʨʝʢ ʙʦʣʘʜʳ. 

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤסײʘʣʽʤʥʽש ʞײʤʳʩʳʥ ʞʝשʽʣʜʝʪʫ ʞᴅʥʝ ʞʝʢʝ 

ʰʳסʘʨʤʘʰʳʣʳץ ʞײʤʳʩץʘ ʢᴇשʽʣ ʘʫʜʘʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ ï ʙʝʣʩʝʥʜʽ ʦץʫʰʳʣʘʨʜʳש 

çץʠʳʥè ʩײʨʘץʪʘʨʳʥʘ ʞʘʫʘʧ ʙʝʨʫ װʰʽʥ ʞᴅʥʝ ʢʝʨʽʩʽʥʰʝ, çᴅʣʩʽʟʜʽʢʪʽè ʞᴅʥʝ ʝש ʧʘʩʩʠʚʪʽ 

çʪʘʨʪʫסʘè ʪʳʨʳʩʫ. 

ʆʩʳʣʘʡʰʘ, ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦץʫ װʨʜʽʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʧʘʩʩʠʚʪʽʜʝʥ 

ʙʽʣʽʤ ʙʝʨʫ ʽʩ-ʰʘʨʘʣʘʨʳʥ ʽʩʢʝ ʘʩʳʨʫʜʳש ʙʝʣʩʝʥʜʽ ᴅʜʽʩʽʥʝ ʢᴇʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, 

ʦʥʜʘ ʦץʫʰʳ ʦץʫ װʨʜʽʩʽʥʽש ʥʝʛʽʟʛʽ ץʘʪʳʩʫʰʳʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʎʠʬʨʣʳץ ʦץʳʪʫ 

 ᴇʟʽʥʜʽʢ שʘʣʽʤ ʙʝʣʛʽʣʽ ʙʽʨ ʙʽʣʽʤ ʙʝʨʫ ʧᴅʥʽʥʽסײʘʥ ʢʝʟʜʝ, ᴅʨʙʽʨ ʤסʜʘשʨʘʣʳʥ ʪʘײץ
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ʝʨʝʢʰʝʣʽʛʽʥ ʞᴅʥʝ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ, ʪʠʽʩʪʽ סʳʣʳʤʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ʦʥʳש 

ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʘʧʧʘʨʘʪʳʥ ʞᴅʥʝ ʦʥʳש ʟʘשʜʘʨʳʥʳש ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽʥʽש 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫ ʢʝʨʝʢ. 
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ɸשʜʘʪʧʘ 

ʆץʳʪʫʜʳש ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʬʦʨʤʘʣʘʨʳ ʙʘʨ ʤʝʢʪʝʧʪʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳ, ʙʽʣʽʤ 

ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʝ ᴇʟ ץʳʟʤʝʪʽʥʽש ʤʘץʩʘʪʪʘʨʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥ ʜʝʨʙʝʩ ʘʥʳץʪʘʫסʘ, 

ʦץʳʪʫʜʳש ʞʘשʘ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʫʛʝ ʞᴅʥʝ ʝʥʛʽʟʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ.  ᴆʢʽʥʽʰʢʝ ʦʨʘʡ, ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʤʝ ʙʘʣʘʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ 
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ʪʝʨʽʩ ᴅʩʝʨ ʝʪʪʽ. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʰʽʣʝʨ ᴅʨʪװʨʣʽ ץʘʨץʳʥʜʳʣʳץʪʘסʳ ʧʩʠʭʠʢʘʣʳץ 

ʞװʢʪʝʤʝʣʝʨʜʝʛʽ ʦץʫʰʳʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʞʘסʜʘʡʳʥ ʟʝʨʪʪʝʫʛʝ ʞװʛʽʥʜʽ.  

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʦץʫ,ʞʘʩᴇʩʧʽʨʽʤʜʝʨ, ʦץʳʪʫʜʳש ʞʘשʘ 

ᴅʜʽʩʪʝʨʽ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ, ʧʩʠʭʠʢʘʣʳץ ʞװʢʪʝʤʝʣʝʨ. 

ɸʥʥʦʪʘʮʠʷ 

ʇʦʷʚʣʝʥʠʝ ʰʢʦʣ ʩ ʥʝʪʨʘʜʠʮʠʦʥʥʳʤʠ ʬʦʨʤʘʤʠ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʠʣʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʧʨʦʙʠʨʦʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ.  ʂ 

ʩʦʞʘʣʝʥʠʶ, ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ. ʄʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʨʘʪʠʣʠʩʴ ʢ ʠʟʫʯʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʯʘʱʠʭʩʷ ʧʨʠ 

ʧʩʠʭʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʜʠʮʠʦʥʥʦʝ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʦʜʨʦʩʪʢʠ, 

ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʫʤʩʪʚʝʥʥʳʝ ʥʘʛʨʫʟʢʠ. 

Annotation 

The emergence of schools with non-traditional forms of Education allowed 

educational institutions to independently determine the goals and objectives of their 

activities, Test and implement new teaching methods and technologies.  Unfortunately, 

overload negatively affected the health of children. Many researchers turned to the study 

of the functional state of students under mental loads of varying intensity. 

Keywords: traditional and non-traditional reading,adolescents, new teaching 

methods and technologies, mental loads. 

ʂʽʨʽʩʧʝ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨ  ᴇʟ ʞʘʩʳʥʘ ʪᴅʥ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʬʠʟʠʦʣʦʛʠʷʣʳץ 

 ,ʧʝʥץʩʳʟʜʳץʨʘײʪ ץʞʝʢʝ ʙʘʩʳ ʧʩʠʭʦʣʦʛʠʷʣʳ שʘʩʠʝʪʪʝʨʛʝ ʠʝ. ɾʘʩ ʞʘʩᴇʩʧʽʨʽʤʥʽץ

ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫʜʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɹײʣ ʞʘʩʪʘ ʘסʟʘʥʳש 

 ʳסʳʥʳʥʜʘץʘʨץ ᴇʟʛʝʨʽʩʪʝʨʽ ʙʘʨ, ᴇʩʫ ʤʝʥ ʜʘʤʫ ץʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳ ץʨʳʣʳʤʜʳײץ

ʞʘʩʘʨʘʣʳץ ʞᴅʥʝ ʞʝʢʝ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʘʨ, ʙײʣ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʙʘʨʣʳץ 

 .ʘʞʝʪ ʝʪʝʜʽץ ʝʨʝʢʰʝ ʥʘʟʘʨʳʥ שʘʪʳʩʫʰʳʣʘʨʳʥʳץ

 ʫ ʦʨʳʥʜʘʨʳץʨʣʽ ʝʤʝʩ ʥʳʩʘʥʜʘʨʳ ʙʘʨ ʦװʜᴅʩʪ שʳʪʫʜʳץʳʪʪʘ ʦץʘʟʽʨʛʽ ʫʘפ

ʢᴇʙʽʨʝʢ ʘʰʳʣʳʧ ʞʘʪʳʨ. ʃʠʮʝʡʣʝʨ, ʛʠʤʥʘʟʠʷʣʘʨ, ʞʝʢʝʤʝʥʰʽʢ ʤʝʢʪʝʧʪʝʨ, ʙʽʣʽʤ ʙʝʨʫ 

ʜʝשʛʝʡʽʥ ʝʜᴅʫʽʨ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʪʘʨʳ ʢᴇʟʜʝʣʝʪʽʥ ʙʽʨץʘʪʘʨ ʧᴅʥʜʝʨʜʽ ʪʝʨʝשʜʝʪʽʧ ʦץʳʪʫ 

ʤʝʢʪʝʧʪʝʨʜʽש ʦץʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ץʘʡʪʘ ץʘʨʘʣʘʜʳ, ץʦʩʳʤʰʘ ʦץʫ ʞװʢʪʝʤʝʣʝʨʽ 

ʝʥʛʽʟʽʣʝʜʽ.  

ʆץʳʪʫʜʳש ʙʘʨʣʳץ ʦʩʳ ʬʦʨʤʘʣʘʨʳ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, 

ʦץʫʰʳʣʘʨʜʳש ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ ʟʝʨʪʪʝʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ [1]. 

 ʪʘʨʜʳ ʽʩʢʝץʘʣʳשʞʘ ץʨʣʽ ʧʝʜʘʛʦʛʠʢʘʣʳװʢʪʝʤʝ ʘʷʩʳʥʜʘ ᴅʨʪװʦʩʳʤʰʘ ʪʽʣʜʽʢ ʞפ

ʘʩʳʨʫ ʞʘסʜʘʡʳʥʜʘסʳ ʦץʫ ʞʳʣʳʥʳש ʜʠʥʘʤʠʢʘʩʳʥʜʘסʳ ʧʩʠʭʠʢʘʣʳץ ʞᴅʥʝ 

ʬʠʟʠʢʘʣʳץ ʞװʢʪʝʤʝ ʜᴅʨʝʞʝʩʽʥ ʙʘʩץʘʨʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ, ʦʣ װʰʽʥ ʙʘʣʘʥʳש ʤʘʪʝʨʠʘʣʜʳ 

ʠʛʝʨʫ ץʘʙʽʣʝʪʽʥʽש ʩᴇʟʩʽʟ ʘʫʳʪץʫʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʦץʫʰʳʥʳש ʦץʫ ʧʨʦʮʝʩʽʥʽש 

ᴅʨʪװʨʣʽ ʢʝʟʝשʜʝʨʽʥʜʝʛʽ ʘʥʘʣʠʟʘʪʦʨʣʳץ ʞᴅʥʝ ʤʦʪʦʨʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʙʽʣʫ ʤʘשʳʟʜʳ. 

ɸʣʘʡʜʘ, ʠʥʥʦʚʘʮʠʷʣʘʨʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʦʙʲʝʢʪʠʚʪʽ ʙʘסʘʣʘʫ 

ᴅʜʽʩʪʝʨʽ, ʦʣʘʨʜʳש ʦץʫʰʳʣʘʨʜʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ 

ᴅʩʝʨʽʥʽש ʩʘʣʜʘʨʳ ʞʝʪʢʽʣʽʢʪʽ ʟʝʨʪʪʝʣʤʝʛʝʥ. 

ɹʽʣʽʤ ʙʝʨʫʜʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥʝ ץʘʥʜʘʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʙʘסʘʤʝʥ ץʦʣ ʞʝʪʢʽʟʽʣʝʜʽ, ʦץʫ ʞװʢʪʝʤʝʩʽʥʽש ʞʦסʘʨʳʣʘʫʳ ʞײʤʳʩ 
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 ץʨʘײʘʣʘʡ ᴅʩʝʨ ʝʪʝʜʽ ʜʝʛʝʥ ʩץ ʳʥʘסʜʝʥʩʘʫʣʳ שʘʙʽʣʝʪʪʽʣʽʛʽʥʝ ʞᴅʥʝ ʙʘʣʘʣʘʨʜʳץ

ʪʫʳʥʜʘʡʜʳ. ʄʝʢʪʝʧʪʝʨʜʝ ʢᴇʧʪʝʛʝʥ ʦץʫ ʘʚʪʦʨʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ץʦʣʜʘʥʫ 

ʞʘסʜʘʡʳʥʜʘ ʙʘʣʘʥʳש ʟʠʷʪʢʝʨʣʽʢ ץʳʟʤʝʪʽʥ װʟʜʽʢʩʽʟ ʙʘץʳʣʘʫ ᴅʜʽʩʪʝʨʽʥ ʥʘץʪʳʣʘʫ 

 ʘʣʘʫ ʤᴅʩʝʣʝʩʽʥסᴇʥʽʤʜʽʣʽʢʪʽ ʦʙʲʝʢʪʠʚʪʽ ʙʘ ץʘʥ ʙʘʡʣʘʥʳʩʪʳ ʧʩʠʭʠʢʘʣʳסʘʞʝʪ. ʆʩʳץ

ʰʝʰʫ ʞʘʩ ʬʠʟʠʦʣʦʛʠʷʩʳ ʩʘʣʘʩʳʥʜʘסʳ ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽʥʝ ʘʡʥʘʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɿʝʨʪʪʝʫʛʝ 16-17 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ 20 

9-ʰʳ  ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ (10 ײʣ ʞᴅʥʝ 10 ץʳʟ) ʞᴅʥʝ 30 ʦʥ ʙʽʨʽʥʰʽ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ 

  .ʘʪʳʩʪʳץ (ʳʟץ ʣ ʞᴅʥʝ 17ײ 13)

ɼᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʦץʫ ʦʨʥʳʥʳש ʦץʫ ʩʘʙʘץʪʘʨʳʥʳש ʞʦסʘʨʳ ʞװʢʪʝʤʝʩʽ ʙʝʩ 

ʢװʥʜʽʢ ʦץʫʤʝʥ ʢװʥʽʥʝ 8-10 ʩʘסʘʪʪʳ ײץʨʘʜʳ. ʆץʫʰʳʣʘʨ װʡ ʪʘʧʩʳʨʤʘʩʳʥ ʦʨʳʥʜʘʫסʘ 

ʢװʥʽʥʝ 4-5 ʩʘסʘʪ ʞײʤʩʘʜʳ. ᴆʟʽʥʜʽʢ ʞײʤʳʩ ʞײʤʳʩ ʫʘץʳʪʳʥʳ30% ש -. ʘʣʜʳ. ɾʝʢʝ 

ʥʝʤʝʩʝ ʙʦʩ ʫʘץʳʪ 2 ʩʘסʘʪʪʘʥ ʘʩʧʘʡʜʳ. 

ɼᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʦץʫ ʦʨʥʳʥʜʘ ץʠʳʥ ʞᴅʥʝ ᴇʪʝ ץʠʳʥ ʧᴅʥʜʝʨʜʽש ʙʘʩʳʤ 

ʙʦʣʫʳ ʙʘʡץʘʣʜʳ (87% ʜʝʡʽʥ). ʃʠʮʝʡʜʽש ᴅʨ ʩʳʥʳʙʳ ʘʟ ʦץʫʰʳʣʘʨסʘ ʰʝʪ ʪʽʣʽʥ ʥʝʤʝʩʝ 

ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ װʰʽʥ 2 ʢʽʰʽ ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ. ɼʝʥʝ ʰʳʥʳץʪʳʨʫ ʩʘʙʘץʪʘʨʳ 

ʙʦʣסʘʥ ʞʦץ. 

ɼᴅʩʪװʨʣʽ  ʪʠʧʪʝʛʽ ʦʨʪʘ ʤʝʢʪʝʧ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʽש ʪʠʧʪʽʢ 

 ץʛʠʛʠʝʥʘʣʳ-ץʫ ʘʫʜʠʪʦʨʠʷʣʘʨʳ ʩʘʥʠʪʘʨʣʳץʦ שʘʥ, ʦʥʳץʠʤʘʨʘʪʳʥʜʘ ʦʨʥʘʣʘʩס

ʪʘʣʘʧʪʘʨʜʳ ץʘʥʘסʘʪʪʘʥʜʳʨʜʳ, ʩʳʥʳʧʪʘʨʜʘסʳ ʦץʫʰʳʣʘʨ ʩʘʥʳ 28-ʜʝʥ 37-ʛʝ ʜʝʡʽʥ.  

ʉʘʙʘץʪʘʨ ʜᴅʩʪװʨʣʽ ʪװʨʜʝ 45 ʤʠʥʫʪʪʘʥ ᴇʪʪʽ. ʆץʳʪʫ ʙʽʨʽʥʰʽ ʘʫʳʩʳʤʜʘ ᴇʪʪʽ. 

ʆץʳʪʫ ʙʝʩ ʢװʥʜʽʢ. ʆץʫ ʩʘʙʘץʪʘʨʳʥʘ ʢʝʪʝʪʽʥ ʫʘץʳʪ 7 ʩʘסʘʪʪʘʥ ʘʩʧʘʜʳ. ʆץʫʰʳʣʘʨ װʡ 

ʪʘʧʩʳʨʤʘʩʳʥ ʦʨʳʥʜʘʫסʘ 2-3 ʩʘסʘʪ ʞײʤʩʘʜʳ (20-30%). 

ʄʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ץʠʳʥ ʞᴅʥʝ ᴇʪʝ ץʠʳʥ ʧᴅʥʜʝʨ 71% - ʜʘʥ ʘʩʧʘʜʳ. ʆʨʪʘ 

ʤʝʢʪʝʧʪʽ11 ש-ʩʳʥʳʧʪʘʨʳʥʜʘ ʠʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ץʘʟʘץ ʪʽʣʽ ʩʘʙʘץʪʘʨʳʥʜʘ ʦץʫʰʳʣʘʨ 

ʩʘʥʳʥ ʘʟʘʡʪʫ װʰʽʥ ʩʳʥʳʧʪʘʨ 2 ʢʽʰʽ ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ. 

ɾʘʣʧʳ ʦץʫ ʞװʢʪʝʤʝʩʽʥʜʝ ᴅʨ ʪװʨʣʽ (ʘʧʪʘʩʳʥʘ ʦץʫ ʩʘסʘʪʪʘʨʳʥʳש ʩʘʥʳ ʞᴅʥʝ 

ʜʝʥʝ ʰʳʥʳץʪʳʨʫ ʩʘʙʘץʪʘʨʳʥʳש ʧʘʡʳʟʳʥʘ ʙʘʡʣʘʥʳʩʪʳ)  ʙʦʣʜʳ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʞʦʩʧʘʨʳʥʘ ʩᴅʡʢʝʩ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʟʝʨʪʪʝʫʣʝʨ ʢװʥʥʽש ʙʽʨʽʥʰʽ ʞʘʨʪʳʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ʆץʫʰʳʣʘʨʜʳש ʩʘʙʘץʪʘʥ ץʘʣʤʘʫʳ ʩʫʳץ ʪʠʶʛʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ ʞᴅʥʝ ʦץʫ 

ʞʳʣʳ װʰʽʥ 5-6 ʢװʥʥʝʥ ʘʩʧʘʜʳ. ʄʦʨʬʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʪʘשʜʘʣʜʳ, ʦʣʘʨ ʦʨʛʘʥʠʟʤʥʽש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ װʥʝʤʽ ʞᴅʥʝ ʪʦʣʳץ ʢᴇʨʩʝʪʝʜʽ. 

ʌʠʟʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʧʩʠʭʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʝʢʽ ʨʝʪ ʞװʨʛʽʟʽʣʜʽ. 

ʌʠʟʠʢʘʣʳץ ʜʘʤʫʜʳ ʞʝʢʝ ʙʘסʘʣʘʫ ʨʝʛʨʝʩʩʠʷʣʳץ ʪʘʣʜʘʫʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 

çʩʠʛʤʘʣʳץ ʘʫʳʪץʫʣʘʨè ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ, ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʜʳ ʢװʡ װʰ ʙʘʣʜʳץ 

ʞװʡʝ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʥʜʳ. 

ᴆʢʧʝʥʽש ᴇʤʽʨʣʽʢ ʩʳʡʳʤʜʳʣʳסʳ (JH) ײץʨסʘץ ʩʧʠʨʦʤʝʪʨʜʽש ʢᴇʤʝʛʽʤʝʥ 

ʘʥʳץʪʘʣʜʳ; ʪʠʽʩʪʽ JH, ᴇʤʽʨʣʽʢ ʠʥʜʝʢʩʽ (JH) ʝʩʝʧʪʝʣʜʽ. 

ʉʠʩʪʦʣʘʣʳץ (SAD) ʞᴅʥʝ ʜʠʘʩʪʦʣʘʣʳץ (DAD) ץʘʥ ץʳʩʳʤʳʥ ᴇʣʰʝʫ ʂʦʨʦʪʢʦʚ 

ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʤʝʥ ʵʣʝʢʪʨʦʥʜʳ ץʘʥ ץʳʩʳʤʳʥ ᴇʣʰʝʛʽʰʪʽש 

ʢᴇʤʝʛʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ; ʠʤʧʫʣʴʩʪʽʢ ץʳʩʳʤ (PD) ʝʩʝʧʪʝʣʜʽ, ɸɼʉ, ɸɼɼ, ɸɼʉʈ-

ʥʽש ʪʠʽʩʪʽ ʤᴅʥʜʝʨʽ ʘʥʳץʪʘʣʜʳ. 

ʀʥʩʫʣʴʪ ʢᴇʣʝʤʽʥ (UO) ʞᴅʥʝ ʞװʨʝʢ ʩʦסʫ ʞʠʽʣʽʛʽʥ (ʞװʨʝʢ ʩʦסʫ ʞʠʽʣʽʛʽʥ) ᴇʣʰʝʫ 

P4-02 ʨʝʦʛʨʘʬʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ; ʆʨʪʘʣʳץ ʛʝʤʦʜʠʥʘʤʠʢʘʥʳש 

ʧʘʨʘʤʝʪʨʣʝʨʽʥʝʥ ʠʥʩʫʣʴʪ (ʩʠʩʪʦʣʘʣʳץ) ʢᴇʣʝʤʽ ʞᴅʥʝ ץʘʥ ʘסʳʤʳʥʳש ʤʠʥʫʪʪʳץ 
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ʢᴇʣʝʤʽ (ʍʆʂ) ʘʥʳץʪʘʣʜʳ. ʉʠʩʪʦʣʘʣʳץ ʢᴇʣʝʤ (ʉʆ) ʞᴅʥʝ ʝʩʝʧʪʝʣʛʝʥ ᴅʜʽʩʧʝʥ ץʘʥʥʳש 

ʪʠʽʩʪʽ ʤʠʥʫʪʪʳץ ʢᴇʣʝʤʽ (DMOC) ʘʥʳץʪʘʣʜʳ. 

ʌʠʟʠʢʘʣʳץ ᴇʥʽʤʜʽʣʽʢʪʽ ʟʝʨʪʪʝʫ װʰʽʥ ɺ.ʃ. ʂʘʨʧʤʘʥ (1974) ʬʦʨʤʫʣʘʩʳ 

ʙʦʡʳʥʰʘ PWC170 ʝʩʝʧʪʝʣʜʽ. BMD ʝʩʝʧʪʝʫ ɼʦʙʝʣʴʥ ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʜʽ. ɾװʡʢʝ ʞװʡʝʩʽʥʽש (NS) ץʦʟʫ ʢװʰʽʥ ʘʥʳץʪʘʫ ʪʝʧʧʠʥʛ-ʪʝʩʪ ʘʨץʳʣʳ 

ʞװʨʛʽʟʽʣʜʽ. ɸץʳʣ-ʦʡʜʳש ʰʘʨʰʘʫ ʜᴅʨʝʞʝʩʽʥ ʙʘסʘʣʘʫ װʰʽʥ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʷʣʳץ 

ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʜʳ [2]. 

ᴆʟ ʟʝʨʪʪʝʫʣʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. ɼᴅʩʪװʨʣʽ ʞᴅʥʝ 

ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʦץʫ ʧʨʦʮʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʪʘʣʜʘʫ 

ɼᴅʩʪװʨʣʽ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʦʨʪʘ ʤʝʢʪʝʧʪʽש ʙʝʢʽʪʽʣʛʝʥ ʦץʫ ʞʦʩʧʘʨʳ ʙʦʡʳʥʰʘ 9-

ʩʳʥʳʧʪʘʨ װʰʽʥ ʘʧʪʘʣʳץ ʦץʫ ʞװʢʪʝʤʝʩʽʥʽש ʰʘʤʘʩʳ 35 ʩʘסʘʪʪʳ, 11-ʩʳʥʳʧʪʘʨ װʰʽʥ - 

32 ʩʘסʘʪʪʳ ײץʨʘʜʳ. 

ɼᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʦץʫ ʦʨʥʳʥʳש ʦץʫ ʞʦʩʧʘʨʳ ʙʦʡʳʥʰʘ 9-

ʩʳʥʳʧ, ʛʫʤʘʥʠʪʘʨʣʳ36 ,ץ ʩʘסʘʪ; 9 - ʩʳʥʳʧ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ, 38; 11-ʩʳʥʳʧ, 

ʛʫʤʘʥʠʪʘʨʣʳ38 ,ץʩʘסʘʪ; 11 - ʩʳʥʳʧ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ, 38 װʰʽʥ ʘʧʪʘʣʳץ ʦץʫ 

ʞװʢʪʝʤʝʩʽʥʽש ʰʘʤʘʩʳ. ʂװʥʜʝʣʽʢʪʽ ʞᴅʥʝ ʘʧʪʘʣʳץ ʦץʫ ʞװʢʪʝʤʝʩʽʥʽש ʢᴇʣʝʤʽ ʞʘʣʧʳ 

 .ʩʪʽװʘʥ ʩʪʘʥʜʘʨʪʪʘʨʜʘʥ ʘʩʳʧ ʪסʘʙʳʣʜʘʥץ

ʆץʫʰʳʣʘʨʜʳש ʞʝʢʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʦʣʘʨʜʘ ʵʢʩʪʨʘʚʝʨʩʠʷ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘʩʳʤ ʙʦʣʜʳ. ʅʝʡʨʦʪʠʟʤ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʦʨʪʘ ʤʝʢʪʝʧʪʽ9 ש ʩʳʥʳʧ  ʞᴅʥʝ 11ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʜʘ ʥʦʨʤʘʜʘʥ 

ʘʩʳʧ ʪװʩʪʽ. 

ʕʢʩʪʨʘʚʝʨʩʠʷ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʦʨʪʘ ʤʝʢʪʝʧʪʽ11 ש-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥ 

 ʫץʜʝʨʣʽʢ ʪʦʧʪʘʨʳʥʜʘ ʙʘʩʳʤ ʙʦʣʜʳ. ɹʽʟ ʦ ץʙʘʨʣʳ שʫʰʳʣʘʨʜʳץʘʥʜʘ, ʦסʦʩʧʘץ

ʞװʢʪʝʤʝʩʽʥʽש ʜʝשʛʝʡʽʥ ʟʝʨʪʪʝʣʛʝʥ ײʣʜʘʨ ʤʝʥ ץʳʟʜʘʨʜʘסʳ ʥʝʡʨʦʪʠʟʤ ʢᴇʨʩʝʪʢʽʰʽʤʝʥ 

ʩʘʣʳʩʪʳʨʜʳץ. ʆץʫ ʞװʢʪʝʤʝʩʽ ʞʦסʘʨʳ ʩʳʥʳʧʪʘʨʜʘ ʥʝʡʨʦʪʠʟʤ ʢᴇʨʩʝʪʢʽʰʽ ʞʘʩ 

ʞʽʛʽʪʪʝʨʜʝ ʝש ʪᴇʤʝʥ, ʘʣ ץʳʟʜʘʨʜʘ ʝש ʞʦסʘʨʳ ʙʦʣʜʳ. ʆʩʳ ʞʘʩʪʘסʳ ץʳʟʜʘʨʜʘ ʪʠʽʩʪʽ 

ʛʠʧʦʪʘʣ-ʚʝʛʝʪʘʪʠʚʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʤʝʥ ʪʘʙʠסʠ ʪװʨʜʝ ʵʤʦʮʠʦʥʘʣʜʳ ץʦʟʫ ʙʘʡץʘʣʘʜʳ.  

ɼᴅʩʪװʨʣʽ ʝʤʝʩ ʞᴅʥʝ ʜᴅʩʪװʨʣʽ ʪʠʧʪʝʛʽ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʽש ʜʝ 

ʦץʫʰʳʣʘʨʳʥʜʘ ʨʝʘʢʪʠʚʪʽ ʤʘʟʘʩʳʟʜʳץ ʢᴇʨʩʝʪʢʽʰʽʥʽש ʰʘʤʘʩʳ ʪᴇʤʝʥ ʜʝשʛʝʡʛʝ ʩᴅʡʢʝʩ 

ʢʝʣʝʜʽ. 16 ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ʨʝʘʢʪʠʚʪʽ ʤʘʟʘʩʳʟʜʳסʳ 17 ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨסʘ 

 .ʘʨʳסʘʥʜʘ ʞʦסʘʨʘץ

ɼᴅʩʪװʨʣʽ ʝʤʝʩ ʞᴅʥʝ ʜᴅʩʪװʨʣʽ ʪʠʧʪʝʛʽ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʽש 

ʦץʫʰʳʣʘʨʳʥʳש ʤʘʟʘʩʳʟʜʳץ ʜʝשʛʝʡʽ ʥʦʨʤʘʜʘʥ ʪʳʩ ʙʦʣסʘʥ ʞʦץ. ɼᴅʩʪװʨʣʽ ʝʤʝʩ ʞᴅʥʝ 

9 ʞᴅʥʝ 11 ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʜʘ ʩʘʙʘץʪʳש ʩʦשʳʥʜʘ ᴅʣ-ʘʫץʘʪ ʧʝʥ ʙʝʣʩʝʥʜʽʣʽʢ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʪᴇʤʝʥʜʝʜʽ. 

ʉʝʡʩʝʥʙʽ ʤʝʥ ʩᴅʨʩʝʥʙʽʜʝʛʽ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʤʘʢʩʠʤʘʣʜʳ ʤᴅʥʽ 

ʙʝʡʩʝʥʙʽʜʝʛʽ ײץʣʜʳʨʘʫʤʝʥ ʙʽʨʽʢʪʽʨʽʣʜʽ. ɹʽʨʘץ ʞײʤʘʜʘ ʪʘסʳ ʜʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ᴇʩʫʽ 

ʙʘʡץʘʣʜʳ. 

ʆʩʳʣʘʡʰʘ, ʘʧʪʘʥʳש ʦʨʪʘʩʳʥʘ ץʘʨʘʡ ʦץʳʪʫʜʳש ʳʥʪʘʣʘʥʜʳʨʫʰʳ ᴅʩʝʨʽ 

ʪᴇʤʝʥʜʝʜʽ, ʧʘʨʘʤʝʪʨʣʝʨ ʞײʤʘʜʘ ץʘʡʪʘ ᴇʩʫ װʰʽʥ ץʘʣʳʧץʘ ʢʝʣʪʽʨʽʣʜʽ, ʙײʣ ʩʝʥʙʽ ʤʝʥ 

ʞʝʢʩʝʥʙʽʜʝ ʜʝʤʘʣʫʜʳ ʢװʪʫʜʽש ʦש ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʜʳ ᴅʩʝʨʽʥ ʢᴇʨʩʝʪʪʽ [3]. 

ʆץʫʰʳʣʘʨʜʳש ʘץʳʣ-ʦʡ ץʘʙʽʣʝʪʪʝʨʽʥ ʪʘʣʜʘʫ. ɽש ʞʦסʘʨʳ ʙʘʣʣ ʜᴅʩʪװʨʣʽ ʝʤʝʩ 

ʪʠʧʪʝʛʽ 9 (529,379,51) ʞᴅʥʝ 11 (582,789,82) ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʜʘ ʘʥʳץʪʘʣʜʳ. ɹײʣ 

ʨʝʪʪʝ ʘʧʪʘʣʳץ ʦץʫ ʞװʢʪʝʤʝʩʽ 9 ʩʳʥʳʧʪʘ 128 ʙʘʣʣʜʳ ʞᴅʥʝ 11 ʩʳʥʳʧʪʘ 142 ʙʘʣʣʜʳ 

 .ʨʘʜʳײץ
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ɼᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʣʠʮʝʡʜʽ9 ש ʞᴅʥʝ 11 ʩʳʥʳʧʪʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʜᴅʩʪװʨʣʽ ʪʠʧʪʝʛʽ ʦʨʪʘ ʤʝʢʪʝʧʪʽ9 ש ʞᴅʥʝ 11 ʩʳʥʳʧʪʘʨʳʥʜʘ (123 ʞᴅʥʝ 118 ʙʘʣʣ) ʦʜʘʥ 

ʜʘ ʪᴇʤʝʥ ʦץʫ ʞװʢʪʝʤʝʩʽ ʜʝ ᴇʥʽʤʜʽʣʽʢʪʽש ʪᴇʤʝʥʜʝʫʽʤʝʥ ץʘʪʘʨ ʞװʨʜʽ. 

ʉʦʥʜʘʡ-ʘ9 ,ץ-ʰʳ ʞᴅʥʝ 11-ʰʽ ʩʳʥʳʧʪʘʨʜʘסʳ ײʣʜʘʨʜʳש ʞײʤʳʩ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʽש 

ʜʝשʛʝʡʽ ץʳʟʜʘʨʜʳש ʞײʤʳʩ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʽש ʜʝשʛʝʡʽʥʝʥ ʪᴇʤʝʥ ʙʦʣסʘʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ 

ʞᴇʥ (ʨ<0,01). 

ʉʘʙʘץʪʘʥ ʢʝʡʽʥ ʙʽʟ ᴇʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʝʛʝʥʽʥ ʘʥʳץʪʘʜʳץ. ʆʩʳʣʘʡʰʘ, 

9-ʩʳʥʳʧʪʘʨʜʘ ʞײʤʳʩ ץʘʙʽʣʝʪʪʽʣʽʛʽ 501,006,98-ʜʝʥ 491,878,12 - ʛʝ (1,8%), 11-

ʩʳʥʳʧʪʘʨʜʘ-555,137,42-ʜʝʥ 549,728,38-ʛʝ (0,97%) ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ. 

9-ʩʳʥʳʧʪʘסʳ ʘʧʪʘʜʘסʳ ʘץʳʣ-ʦʡ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʜʠʥʘʤʠʢʘʩʳ ʜװʡʩʝʥʙʽʜʝʛʽ 

ʞײʤʳʩ ʢװʥʽʥʽש ʩʦשʳʥʘ ץʘʨʘʡ ᴇʥʽʤʜʽʣʽʢʪʽש ʞʦסʘʨʳʣʘʫʳʥ, ʞײʤʘʜʘ, ʝש ʘʟ ʦץʫ 

ʞװʢʪʝʤʝʩʽʤʝʥ ʢװʥʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʫʜʽ ʢᴇʨʩʝʪʪʽ. ɾײʤʳʩ ʘʧʪʘʩʳʥʳץ שʘʣסʘʥ 

ʢװʥʜʝʨʽʥʜʝ ʩʘʙʘץʪʘʥ ʢʝʡʽʥʛʽ ᴇʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽ ʪᴇʤʝʥʜʝʜʽ. 

ɾײʤʳʩ ʘʧʪʘʩʳʥʜʘ ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש 

ʦץʫʰʳʣʘʨʳʥʳש ʘץʳʣ-ʦʡ ץʘʙʽʣʝʪʽ ʙʽʨʪʽʥʜʝʧ ʘʨʪʪʳ. ɼװʡʩʝʥʙʽ ʤʝʥ ʞײʤʘ ʘʨʘʩʳʥʜʘסʳ 

ʘʡʳʨʤʘʰʳʣʳץ ʝʨʝʢʰʝ ʙʦʣʜʳ. 

ɿʝʨʪʪʝʣʛʝʥ ʩʳʥʳʧʪʘʨʜʘסʳ ʦץʫ ʞװʢʪʝʤʝʩʽ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʰʝʢʪʝʨʜʝ ʙʦʣʜʳ ʞᴅʥʝ 

ʞװʡʢʝ ʘʧʧʘʨʘʪʪʘʨʳʥʳש ʰʘʨʰʘʫʳʥ, ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʤʝ ʤʝʥ ʙײʟʳʣʫʜʳש 

ʙʝʣʛʽʣʝʨʽʥ ʪʫʜʳʨʤʘʜʳ ʜʝʛʝʥ ʘʣʜʳʥ-ʘʣʘ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

ʇʩʠʭʠʢʘʣʳץ ᴇʥʽʤʜʽʣʽʢ ʣʠʮʝʡ ʦץʫʰʳʣʘʨʳʥʳש ʦʨʪʘʰʘ ʪʳסʳʟʜʳסʳʥʳש ʢʝʨʽ 

ʢʦʨʨʝʣʷʮʠʷʣʳץ ʪᴅʫʝʣʜʽʣʽʛʽ ʧʨʠʥʮʠʧʽ ʙʦʡʳʥʰʘ ʦץʫ ʞװʢʪʝʤʝʩʽʥʽש ʜʝשʛʝʡʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ: ʦץʫ ʞװʢʪʝʤʝʩʽʥʽש ʜʝשʛʝʡʽ ʥʝײסʨʣʳʤ ʞʦסʘʨʳ ʙʦʣʩʘ, ʩʘʙʘץʪʘʥ 

ʢʝʡʽʥʛʽ ʧʩʠʭʠʢʘʣʳץ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʽ ʩʦײסʨʣʳʤ ʪᴇʤʝʥ ʙʦʣʜʳ. 

ʆץʫʰʳʣʘʨʜʳש ʧʩʠʭʦʤʦʪʦʨʣʳץ ץʳʟʤʝʪʽʥ ʪʘʣʜʘʫ 

ɹʽʟ ʪʝʧʧʠʥʛ-ʪʝʩʪ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʢװʥ ʤʝʥ ʘʧʪʘ ʽʰʽʥʜʝ ʧʩʠʭʦʤʦʪʦʨʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʢ ץʘʨץʳʥʳ ʤʝʥ ʝʨʽʢʪʽ ʢװʰ (ʂʚ) ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʜʠʥʘʤʠʢʘʩʳʥ ʟʝʨʪʪʝʜʽʢ. 

9-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʂʚ ʪʘʣʜʘʫʳ ʣʠʮʝʡ ʦץʫʰʳʣʘʨʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ 

ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʢᴇʨʩʝʪʪʽ (ʈ<0,001). 

 שʳʥʳ ʢᴇʨʩʝʪʢʽʰʽʥʽץʘʨץ ʦʨʪʘʰʘ שʙʝʣʩʝʥʜʽʣʽʢʪʽ ץʩʘʩ ʢᴇʨʽʥʽʩ ʧʩʠʭʦʤʦʪʦʨʣʳץױ

ʜʠʥʘʤʠʢʘʩʳʥʜʘ ʙʘʡץʘʣʜʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʣʠʮʝʡ ʦץʫʰʳʣʘʨʳʥʘ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ 

(p<0,001) ʞᴅʥʝ ʣʠʮʝʡʜʽײ שʣʜʘʨʳ ʤʝʥ ץʳʟʜʘʨʳʥʜʘ 26,870,10, ײʣʜʘʨʜʘ 26,050,16 ʞᴅʥʝ 

 ʫʰʳʣʘʨʳʥʜʘ ʪʠʽʩʽʥʰʝ - 24,80,16; 25,160,38; 24,660,16ץʳʟʜʘʨʜʘ 27,240,13, ʤʝʢʪʝʧ ʦץ

 .ʨʘʜʳײץ

ɼᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ 11-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʂʚ ʜèʩʪװʨʣʽ ʪʠʧʪʝʛʽ ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳʥʘ ץʘʨʘסʘʥʜʘ ʪᴇʤʝʥ ʙʦʣʜʳ. ʇʩʠʭʦʤʦʪʦʨʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʦʨʪʘʰʘ 

 ʳʟʜʘʨʜʘ 27,220,10ץ ʣʜʘʨ ʤʝʥײ ʘʨʳ ʙʦʣʜʳ (p<0,001) ʞᴅʥʝסʳʥʳ ʣʠʮʝʡʰʽʣʝʨʜʝ ʞʦץʘʨץ

ʙʦʣʜʳ. 

ʂʚ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʘʧʪʘʣʳץ ʜʠʥʘʤʠʢʘʩʳʥ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, ʧʩʠʭʦʤʦʪʦʨʣʳץ 

 ʫץʳ ʦסʳʥʳ ʢᴇʨʩʝʪʢʽʰʽ ʤʝʥ 9-ʩʳʥʳʧʪʘʨ ʘʨʘʩʳʥʜʘץʘʨץ ʦʨʪʘʰʘ שʳʟʤʝʪʪʽץ

ʞװʢʪʝʤʝʩʽʥʽש ʜʝשʛʝʡʽ - ʦʨʪʘʰʘ ʪʳסʳʟʜʳ11 ,ץ-ʩʳʥʳʧʪʘʨ ʘʨʘʩʳʥʜʘ - ʢװʰʪʽ ʪʳסʳʟʜʳץ 

ʘʨʘʩʳʥʜʘסʳ ʪʝʨʽʩ ʢʦʨʨʝʣʷʮʠʷʣʳץ ʙʘʡʣʘʥʳʩʪʳש ʙʦʣʫʳʥ ʘʪʘʧ ᴇʪʫ ץʘʞʝʪ. 

16-17 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʦץʫʰʳʣʘʨʜʳש ʢᴇʨʫ ʞᴅʥʝ ʝʩʪʫ ʤʦʪʦʨʣʳץ 

ʨʝʘʢʮʠʷʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʪʘʣʜʘʫ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʦץʫ ʦʨʥʳʥʳש 

 ʫʰʳʣʘʨץʳ ʦסʫʰʳʣʘʨ-208,51Ñ5,59 ʤʩ, 17 ʞʘʩʪʘץʳ ʦסʳʟʜʘʨʳ(16 ʞʘʩʪʘץ ʣʜʘʨʳ ʤʝʥײ

- 191,60Ñ3,83 ʤʩ) ʘʨʘʩʳʥʜʘסʳ, ʩʦʥʜʘʡ-ʘ16 ץ ʞᴅʥʝ 17 ʞʘʩʪʘסʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש 
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ʙʘʨʣʳץ ʪװʨʽʥʜʝʛʽ ײʣʜʘʨ ʤʝʥ ץʳʟʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʦʨʪʘʰʘ (40ɼʙ) ʢᴇʨʩʝʪʢʽʰʽʥʽש 

ʩʝʥʽʤʜʽ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳʥ ʘʥʳץʪʘʜʳ. ʪʠʽʩʽʥʰʝ 217,72Ñ5,04 ʤʩ ʞᴅʥʝ 202,00Ñ5,08 

ʤʩ ײץʨʘʜʳ. 

ʆץʫ ʦʨʳʥʜʘʨʳʥʳש ʙʘʨʣʳץ ʪʠʧʪʝʛʽ ʦץʫʰʳʣʘʨ ʪʦʙʳʥ ץʘʨʘʫ ʢʝʟʽʥʜʝ 16 ʞʘʩʪʘסʳ 

ʦץʫʰʳʣʘʨ ʙʘʨʣʳץ ʞʝʢʝ ʪʦʧʪʘʨʜʘ ײʣ ץʳʟʜʘʨסʘ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ ʙʦʣʜʳ. 

16 ʞᴅʥʝ 17 ʞʘʩʪʘסʳ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ  ʦץʫʰʳʣʘʨʳ (9 ʞᴅʥʝ 11 ʩʳʥʳʧʪʘʨ) 

 .ʩʪʽװʣ ʙʘʣʘʣʘʨʜʘʥ  ʘʩʳʧ ʪײ ʘʥʜʘסʳʟʜʘʨʤʝʥ ʩʘʣʳʩʪʳʨץ

9 ʞᴅʥʝ 11 ʩʳʥʳʧ ʣʠʮʝʡʰʽʣʝʨʽʥʜʝ (ʪʠʽʩʽʥʰʝ 16 ʞᴅʥʝ 17 ʞʘʩ) ˉ 2 ʦʨʪʘ ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʤʦʪʦʨʣʳץ ʨʝʘʢʮʠʷʣʘʨʳʥʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥʝʥ ʝʜᴅʫʽʨ ʪᴇʤʝʥ. 

ʇʩʠʭʦʤʦʪʦʨʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʦʨʪʘʰʘ ץʘʨץʳʥʳ (ʇɹʆפ) ʤʝʥ ʤʦʪʦʨʣʳץ 

ʨʝʘʢʮʠʷʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʢʦʨʨʝʣʷʮʠʷʥʳ ʪʘʣʜʘʫ ʤʦʪʦʨʣʳץ ʨʝʘʢʮʠʷʣʘʨʜʳש ʙʘʨʣʳץ 

ʪװʨʣʝʨʽʤʝʥ ʩʝʥʽʤʜʽ (ʨ<0,001) ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʳש ʙʦʣʫʳʥ ʢᴇʨʩʝʪʪʽ [4]. 

ɼᴅʩʪװʨʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʦץʫ ʦʨʥʳ ʦץʫʰʳʣʘʨʳʥʳש ʢᴇʨʫ ʞᴅʥʝ ʝʩʪʫ ʘʥʘʣʠʟʘʪʦʨʣʳץ 

ʞװʡʝʣʝʨʽʥʽש ʨʝʘʢʪʠʚʪʽʣʽʢ ʜʝשʛʝʡʽ ʪᴇʤʝʥ ʙʦʣʜʳ, ʙײʣ ʦʩʳ ʪʦʧʪʘסʳ ʘץʳʣ-ʦʡ 

ʞײʤʳʩʳʥʳװ שʣʢʝʥ ץʘʨץʳʥʜʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

 ʦʨʳʪʳʥʜʳʣʘʨפ

ɼᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʦץʫ ʦʨʥʳʥʜʘסʳ ʘʧʪʘʣʳץ ʦץʫ ʞװʢʪʝʤʝʩʽʥʽש ʤᴇʣʰʝʨʽ 

ʙʝʣʛʽʣʝʥʛʝʥ ʥʦʨʤʘʪʠʚʪʝʨʜʝʥ ʘʩʳʧ ʪװʩʪʽ. ɼᴅʩʪװʨʣʽ ʤʝʢʪʝʧʪʝ 9-ʩʳʥʳʧʪʘʨʜʘ ʦʣ 

ʥʦʨʤʘʪʠʚʪʝʥ ʞʦסʘʨʳ ʙʦʣʜʳ ʞᴅʥʝ ʪʝʢ 11-ʩʳʥʳʧʪʘʨʜʘ ʦʣ ʪʠʽʩʪʽ ʜʝשʛʝʡʛʝ ʩᴅʡʢʝʩ 

ʢʝʣʜʽ. ɹʘʨʣʳץ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʩʳʥʳʧʪʘʨʳʥʜʘ ʞװʢʪʝʤʝʥʽש ʘʫʳʨʣʳסʳ ʜᴅʩʪװʨʣʽ 

ʤʝʢʪʝʧʢʝ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ ʙʦʣʜʳ. ɼᴅʩʪװʨʣʽ ʞᴅʥʝ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʦץʫ 

ʦʨʳʥʜʘʨʳʥʜʘ  ʩʘʙʘץʪʘʨʜʳץ שʠʳʥʰʳʣʳץʪʘʨʳ ʙʦʡʳʥʰʘ ʘʫʳʩʫ ʧʨʠʥʮʠʧʽ ʙײʟʳʣʜʳ, 

ʛʫʤʘʥʠʪʘʨʣʳץ ʞᴅʥʝ ʥʘץʪʳ סʳʣʳʤʜʘʨ ʙʦʡʳʥʰʘ ʩʘʙʘץ ʢʝʩʪʝʩʽʥʜʝ ʦʨʥʘʣʘʩʫʳ 

ʙʦʡʳʥʰʘ ץʦʩʘʨʣʘʥסʘʥ ʩʘʙʘץʪʘʨסʘ ʨץײʩʘʪ ʝʪʽʣʜʽ. ɼᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʦץʫ ʦʨʥʳʥʜʘ 

ʞʝשʽʣ ʧᴅʥʜʝʨ ʤʝʥ ʜʝʥʝ ʰʳʥʳץʪʳʨʫ ʩʘʙʘץʪʘʨʳ ʙʦʣʤʘʜʳ. 

ʇʩʠʭʠʢʘʣʳץ ᴇʥʽʤʜʽʣʽʢ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ, ʬʠʟʠʢʘʣʳץ ʜʘʤʫ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞᴅʥʝ ץʘʥ ʘʡʥʘʣʳʤʳ ʞװʡʝʩʽ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʙʘʩʪʘʧץʳ ʢװʡʽ ʞᴅʥʝ ʦʥʳ 

ʨʝʪʪʝʫ ʟʝʨʪʪʝʣʛʝʥ ײʣʜʘʨ ʤʝʥ ץʳʟʜʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʞʝʪʽʣʫʽʥʽש ʞʘʩ ʥʦʨʤʘʣʘʨʳʥʘ 

ʩᴅʡʢʝʩ ʢʝʣʜʽ. 

ʆץʫ ʘʧʪʘʩʳʥʜʘסʳ ʧʩʠʭʠʢʘʣʳץ ᴇʥʽʤʜʽʣʽʢ ʬʘʟʘʣʳץ ʩʠʧʘʪʪʘ ʙʦʣʜʳ ʞᴅʥʝ ʦץʫ 

ʞװʢʪʝʤʝʩʽʥʽש ʜʝשʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. ɼװʡʩʝʥʙʽʜʝʥ ʞײʤʘסʘ ʜʝʡʽʥ ᴇʥʽʤʜʽʣʽʢ 

ʙʽʨʪʽʥʜʝʧ ᴇʩʪʽ. 

ʇʩʠʭʠʢʘʣʳץ ʝשʙʝʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʪʝʪʽʢʪʝʨʽʥʽש ʞʘʡ - 

ʢװʡʽʥ ʙʘסʘʣʘʫʜʳש ʠʥʪʝʛʨʘʣʜʳ ʢᴇʨʩʝʪʢʽʰʽ - ʬʫʥʢʮʠʦʥʘʣʜʳץ ᴇʟʛʝʨʽʩʪʝʨ ʠʥʜʝʢʩ-̔

ʦץʫʰʳʣʘʨ ʤʝʥ ʣʠʮʝʡʣʝʨʜʝ ץʘʥʘסʘʪʪʘʥʘʨʣʳץ ʜʝשʛʝʡʜʝ ʙʦʣʜʳ. 

 ʪʳץʨʘײʘʥʜʘ ʘʟ ʪסʘʨʘץ ʘסʣʜʘʨײ ʘʥ ʘʡʥʘʣʳʤʳʥ ʨʝʪʪʝʫ ʤʝʭʘʥʠʟʤʜʝʨʽץ ʳʟʜʘʨʜʘפ

ʙʦʣʜʳ. ʉʦסשʳʩʳ ץʘʥ ץʳʩʳʤʳʥʳש ʞװʢʪʝʤʝʛʝ ʨʝʘʢʮʠʷʩʳʥʳש ʛʠʧʝʨʢʠʥʝʪʠʢʘʣʳץ 

ʪװʨʽʥʜʝʛʽ ץʳʟʜʘʨʜʘ ʞʠʽ ʢʝʟʜʝʩʝʪʽʥʜʽʛʽʤʝʥ ʨʘʩʪʘʣʘʜʳ. 

ɼᴅʩʪװʨʣʽ ʝʤʝʩ ʪʠʧʪʝʛʽ ʦץʫ ʦʨʥʳʥʳש ʦץʫʰʳʣʘʨʳʥʳש ʙʽʨץʘʪʘʨ ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʢʝʨʥʝʫʽ ʜᴅʩʪװʨʣʽ ʪʠʧʪʝʛʽ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʘ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ 

ʙʦʣʜʳ. ʃʠʮʝʡʣʝʨʜʝ ʝʨʽʢʪʽ ʢװʰ ʧʝʥ ʧʩʠʭʦʤʦʪʦʨʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ץʘʨץʳʥʳ ʞʦסʘʨʳ 

ʙʦʣʜʳ. 

ʉʪʘʥʜʘʨʪʪʳ ʬʠʟʠʢʘʣʳץ ʞװʢʪʝʤʝ ʢʝʟʽʥʜʝ ʣʠʮʝʡ ʦץʫʰʳʣʘʨʳ ʠʤʧʫʣʴʩʪʽʢ 

 .ʘʜʳץʘʨʳʣʘʫʳʥ ʙʘʡסʞʦ שʳʩʳʤʥʳץ
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ɼᴅʩʪװʨʣʽ  ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʣʠʮʝʡ ʦץʫʰʳʣʘʨʳʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʤʽʨʣʽʢ ʠʥʜʝʢʩʽ ʞʦסʘʨʳ, ʦʨʪʦʩʪʘʪʠʢʘʣʳץ ʩʳʥʘʤʘʤʝʥ - ʞװʨʝʢ ʩʦסʫ 

ʞʠʽʣʽʛʽʥʽש ʞʦסʘʨʳʣʘʫʳ, ʩʪʘʥʜʘʨʪʪʳ ʜʝʥʝ ʙʝʣʩʝʥʜʽʣʽʛʽʤʝʥ - ץʘʥ ץʳʩʳʤʳʥʳש 

ʞʦסʘʨʳʣʘʫʳ ʙʦʣʜʳ. 
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 ʪʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʽʛʝץʘʷ שʽʥʽשʙʽʣʽʤ ʙʝʨʫ ʢʝʟʝ ץʘʣʳʤʜʘʨ ʮʠʬʨʣʳנ

ʞʘʨʳʣʜʳ. ɹʘʨʣʳץ ʜʝשʛʝʡʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʠʢʘʤʝʥ 

 ʦʣʜʘʥʫץ ʜʝʨʽʩʽʥʜʝ ɸʂʊ-ʥʳװ ʫץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʞᴅʥʝ ʧʝʜʘʛʦʛ ʢʘʜʨʣʘʨʜʳ ʦץ

ʙʦʡʳʥʰʘ ʦץʳʪʫ ʞᴅʥʝ ץʘʡʪʘ ʜʘʷʨʣʘʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʜʘ. פʦסʘʤʜʳץ ʜʘʤʫʜʳש ʞʘשʘ 

ʢʝʟʝשʽ çʮʠʬʨʣʘʥʜʳʨʫè ʜʝʧ ʘʪʘʣʘʜʳ, ʦʥʳ ʙʘʩץʘ ʥᴅʨʩʝʣʝʨʤʝʥ ץʘʪʘʨ 

ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳ ʘʣʤʘʩʪʳʨסʘʥ פʘʟʘץʩʪʘʥʥʳש ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʞʘסשʳʨʪʫʜʳש 

ʟʘʤʘʥʘʫʠ ʪʝʥʜʝʥʮʠʷʩʳ ʞᴅʥʝ ʙʘʩʳʤ ʙʘסʳʪʳ ʜʝʧ ʘʪʘʫסʘ ʙʦʣʘʜʳ. ʎʠʬʨʣʘʥʜʳʨʫ 

ʧʨʦʮʝʩʽ ï ʙײʣ ʩʘʥʜʳץ ʪʝʭʥʦʣʦʛʠʷ ʤʝʥ ʤʘʪʝʨʠʘʣʜʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʛʫʤʘʥʠʪʘʨʣʳץ, 

ʦʥʳש ʽʰʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʝʥ ʪᴅʞʽʨʠʙʝʩʽʥʽש ʪʝʨʝש ʠʥʪʝʛʨʘʮʠʷʩʳ. 

ɹʽʣʽʤ ʙʝʨʫʜʽ ʮʠʬʨʣʘʥʜʳʨʫ װʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽ, ʚʠʨʪʫʘʣʠʟʘʮʠʷʥʳ, 

ʚʠʨʪʫʘʣʜʳ ʞᴅʥʝ ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʜʳץʪʳ, ʙײʣʪʪʳ ʝʩʝʧʪʝʫʣʝʨʜʽ ʦץʳʪʫʜʘ ʦʟʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʜʝʨʙʝʩʪʝʥʜʽʨʫ ʥʝʛʽʟʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʽש 

 ʘʤʪʘʤʘʩʳʟץ ʘʨʳ ʩʘʧʘʣʳ ʧʘʡʜʘʣʘʥʫʜʳסʪʝʭʥʦʣʦʛʠʷʥʳ ʞʦ ץʟʜʽʢʩʽʟʜʽʛʽʥ ʞᴅʥʝ ʮʠʬʨʣʳװ

ʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. , ʤʦʙʠʣʴʜʽ ʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ʪ.ʙ. ʊʝʭʥʦʣʦʛʠʷ, 

ʩʪʫʜʝʥʪʪʝʨʜʽ ᴇʟ ʙʝʪʽʥʰʝ ʟʝʨʪʪʝʫʛʝ ʙʘʫʣʫ, ʘץʧʘʨʘʪʪʳ ʪʘשʜʘʫ, ʞʦʙʘʣʳץ ץʳʟʤʝʪʢʝ 
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 ʽʰʽʥʜʝ ɸʂʊ שʟʳʨʝʪʪʽʣʽʛʽʥ, ʦʥʳײץ שʤʘʤʘʥʜʘʨʜʳ ץʳ ʙʦʣʘʰʘסʘʩʳʨʜʘס ʘʪʳʩʫ 21ץ

 .ʨʘʡʜʳײץ ʟʳʨʝʪʪʽʣʽʛʽʥײץ

ɹʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʜʘ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʪʝʨʽʥ ײץʨʫ ʙʽʣʽʤ ʙʝʨʫ 

 ʜʝʨʽʩʪʝʨʽʥװ ʫץʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʦ ץʘ ʩʘʣʘʩʳ ï ʮʠʬʨʣʳשʞʘ שʳʣʳʤʳʥʳס

 ʘסʧʝʜʘʛʦʛʠʢʘ ץʳʣʳʤʠ ʧᴅʥ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʮʠʬʨʣʳס ʡʳʤʜʘʩʪʳʨʫ ʪʫʨʘʣʳײ

ʥʝʛʽʟʜʝʣʫʽ ʢʝʨʝʢ. ʎʠʬʨʣʳץ ʧʝʜʘʛʦʛʠʢʘʥʳש ʧᴅʥʽ ï ʘʜʘʤ ᴅʨʝʢʝʪʽ ʥʝʤʝʩʝ ʮʠʬʨʣʳץ 

ʙʽʣʽʤ ʙʝʨʫ ײץʨʘʣʜʘʨʳʥʳש ʨᴇʣʽ. ʎʠʬʨʣʳץ ʦץʳʪʫʜʳ ʙʽʨ ʩʘʣʘʜʘʥ ʝʢʽʥʰʽ ʩʘʣʘסʘ ʙʝʣʛʽʣʽ 

ʙʽʨ סʳʣʳʤʠ ʠʜʝʷʣʘʨ ʤʝʥ ᴅʜʽʩʪʝʨʜʽ ᴇʟʘʨʘ ʪʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ʙʽʨʽʢʪʽʨʫʤʝʥ 

ʩʠʧʘʪʪʘʣʘʪʳʥ סʳʣʳʤʠ ʙʽʣʽʤʥʽש ʢʨʦʩʩ-ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʩʘʣʘʩʳ ʨʝʪʽʥʜʝ 

 .ʘ ʙʦʣʘʜʳסʘʨʘʩʪʳʨʫץ

 ʤʳʩײʘʥ ʢᴇʧʪʝʛʝʥ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘʣʘʨ ʞסʘ ʘʨʥʘʣסʳʪʫץʳʪʪʘ ʦץʘʟʽʨʛʽ ʫʘפ

ʞʘʩʘʡʜʳ. ʉʦʥʳש ʽʰʽʥʜʝ ʤװʤʢʽʥʰʣʽʛʽ ʤʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ײץʨʘʣʜʘʨסʘ ʙʘʡ 

ʧʣʪʬʦʨʤʘʣʘʨʜʳש ʙʽʨʽ ɽdApp ʧʣʘʪʬʦʨʤʘʩʳ. ɽdApp ʧʣʘʪʬʦʨʤʘʩʳʥʘ ץʳʩץʘʰʘ ʪװʩʽʥʽʢ 

ʙʝʨʝ ʢʝʪʝʡʽʢ.  

EdApp ï ʩʪʫʜʝʥʪʪʝʨʜʽש ʦʥʣʘʡʥ ʦץʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʞʘץʩʘʨʪʘʪʳʥ ʤʘʨʘʧʘʪץʘ ʠʝ 

ʮʠʬʨʣʳץ ʦץʳʪʫ ʧʣʘʪʬʦʨʤʘʩʳ. ɾʘץʩʳʨʘץ ʪװʩʽʥʫ ʞᴅʥʝ ʩʘץʪʘʫ װʰʽʥ ʘץʧʘʨʘʪʪʳ 

ʩʽשʽʨʽʣʝʪʽʥ ʙᴇʣʽʢʪʝʨʛʝ ʙᴇʣʝʪʽʥ ʪʝʛʽʥ ʤʠʢʨʦ-ʦץʳʪʫ ʢʫʨʩʪʘʨʳʥʳש ʢʽʪʘʧʭʘʥʘʩʳ ʙʘʨ. 

ɾʝʢʝ ʢʫʨʩʪʘʨʳשʳʟʜʳ ʞʘʩʘסʳשʳʟ ʢʝʣʩʝ, ʩʽʟʛʝ ʙʽʨʥʝʰʝ ʤʠʥʫʪ ʽʰʽʥʜʝ ʪʘʤʘʰʘ ʦץʫ 

ʤʘʟʤײʥʳʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ EdApp ʘʚʪʦʨʣʳײץ ץʨʘʣʳ ײʥʘʡʜʳ. ᴄʨʪװʨʣʽ 

ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʤʠʢʨʦʦץʳʪʫ װʣʛʽʣʝʨʽʥʽש ʢʽʪʘʧʭʘʥʘʩʳ ʜʘ ʙʘʨ. 

ɼʝʛʝʥʤʝʥ, ʢʫʨʩʪʳ ײץʨʫסʘ ʫʘץʳʪʳשʳʟ ʙʦʣʤʘʩʘ ʥʝʤʝʩʝ ʩʘʨʘʧʰʳʣʳץ ʢʝשʝʩ ץʘʞʝʪ 

ʙʦʣʩʘ, ʙʽʟʜʽװ שʡʜʝʛʽ ʜʠʟʘʡʥ ʙʦʡʳʥʰʘ ʩʘʨʘʧʰʳʣʘʨ ʪʦʙʳ ʙʽʟʜʽש ʪʝʛʽʥ EdApp 

-ʳʣʳ ʪʘʨʪʳʤʜʳ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʦʡʳʥ ʢʫʨʩʪʘʨʳʥ ʞʘʩʘʡ ʘʣʘʜʳ. ʂʝʣʝʩʽ 1ץʳʟʤʝʪʽʤʽʟ ʘʨץ

ʩʫʨʝʪʪʝʥ EdApp ʧʣʘʪʬʦʨʤʘʩʳʥʳש ʞײʤʳʩ ʞʘʩʘʫ ʘʡʤʘסʳʥ ʢᴇʨʝ ʘʣʘʩʳʟʜʘʨ.  

 

 
 

ʉʫʨʝʪ 1 ï EdApp ʧʣʘʪʬʦʨʤʘʩʳʥʳש ʞײʤʳʩ ʞʘʩʘʫ ʘʡʤʘסʳ 

 

EdApp ʧʣʘʪʬʦʨʤʘʩʳʥʳש ʥʝʛʽʟʛʽ ʤװʤʢʽʥʜʽʢʪʝʨ: Microlearning װʣʛʽʣʝʨʽ, ʪʝʛʽʥ 

ʢʫʨʩ ʢʽʪʘʧʭʘʥʘʩʳ, ʘʚʪʦʨʣʳײץ ץʨʘʣʜʘʨ, ʪʝשʰʝʣʝʪʽʥ ʤʘʟʤײʥ ʞʘʩʘʫ. פʘʥʜʘʡʜʘ 

ʙʦʣʤʘʩʳʥ ʦץʳʪʫ ʧʣʘʪʬʦʨʤʘʩʳʥ ʘʣʩʘץ, ʙʘʨʣʳסʳʥʳש ʤʘץʩʘʪʳ ʙʽʨʜʝʡ. ɹʽʣʽʤ ʘʣʫʰʳסʘ 
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ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʪװʩʽʥʽʢʪʽ ʝʪʫ. ʉʦסשʳ ʫʘץʳʪʪʘʨʜʘ 

ʰʝʪʝʣʜʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʩ ʪʘʫʳʧ ʞװʨʛʝʥ ʦץʫ ʧʣʘʪʬʦʨʤʘʣʘʨʳ פʘʟʘץʩʪʘʥʜʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʞװʡʝʩʽʥʝ ʙʽʨʪʽʥʜʝʧ ʝʥʛʽʟʽʣʫʜʝ. ʆʣʘʨʜʳש ʽʰʽʥʜʝ ʢʝש ʪʘʨʘסʘʥʳ: Coursera, ISpring, 

ELearning, ClassRoom ʞᴅʥʝ ʪ.ʙ. ʧʣʘʪʬʦʨʤʘʣʘʨ.  

WebSoft, Inc. ᴅʟʽʨʣʝʫ ʞʦʙʘʩʳ WebTutor ʢᴇʤʝʛʽʤʝʥ ʩʽʟ ʧʝʨʩʦʥʘʣʜʳ ʦץʳʪʫ ʞᴅʥʝ 

ʩʝʨʪʠʬʠʢʘʪʪʘʫ ʞᴅʥʝ HR ʧʨʦʮʝʩʪʝʨʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ װʰʽʥ ʢᴅʩʽʧʦʨʳʥ 

ʧʣʘʪʬʦʨʤʘʩʳʥ ʞʘʩʘʡ ʘʣʘʩʳʟ. ʌʫʥʢʮʠʦʥʘʣʜʳץ ʧʣʘʪʬʦʨʤʘ ʩʘʪʳʧ ʘʣʳʥסʘʥ 

ʤʦʜʫʣʴʜʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ. 

WebTutor ʤװʤʢʽʥʜʽʢʪʝʨʽ. ʇʣʘʪʬʦʨʤʘʥʳ ʤʦʜʫʣʴ ʙʦʡʳʥʰʘ ʦʨʥʘʪʳשʳʟ. 

WebTutor ʤʦʜʫʣʴʜʝʨʜʽ ײʩʳʥʘʜʳ - ʬʫʥʢʮʠʦʥʘʣʜʳסʳ ʙʘʨ ʜʝʨʙʝʩ ʙʘסʜʘʨʣʘʤʘʣʘʨ. 

ʄʳʩʘʣʳ, ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ, ʨʝʢʨʫʪʠʥʛ, ʚʝʙʠʥʘʨʣʘʨ, ʯʘʪ-ʙʦʪʪʘʨ ʤʦʜʫʣʴʜʝʨʽ ʙʘʨ. 

ɹʘʨʣʳסʳ 12 ʤʦʜʫʣʴ ʙʘʨ, ᴅʨץʘʡʩʳʩʳ ʙᴇʣʝʢ ʪᴇʣʝʥʝʜʽ. 

ɹʘʩץʘ ʞװʡʝʣʝʨʤʝʥ ʙʽʨʽʢʪʽʨʫ. WebTutor IT ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʢʣʠʝʥʪʪʽʢ 

ʞװʡʝʣʝʨʽʤʝʥ ʙʽʨʽʢʪʽʨʽʣʫʽ ʤװʤʢʽʥ: 1C, Oracle EBS, SAP HR ʞᴅʥʝ ʪ.ʙ. 

ʂʫʨʩ ʜʠʟʘʡʥʝʨʽ. WebSoft ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ CourseLab ʢʫʨʩ ʜʠʟʘʡʥʝʨʽ ʙʘʨ, ʦʥʳ 

ʙᴇʣʝʢ ʩʘʪʳʧ ʘʣʫ ʢʝʨʝʢ. ʆʥʳש ʢᴇʤʝʛʽʤʝʥ ʩʽʟ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ ʞʘʩʘʡ ʘʣʘʩʳʟ. 

Teachbase - ץʘʰʳץʪʘʥ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʚʝʙ-ʩʝʨʚʠʩ. ʇʣʘʪʬʦʨʤʘʜʘ 

 ʘסʡʳʤʜʘʩʪʳʨʫײ ʳʪʫʜʳ ʞᴅʥʝ ʢʫʨʩʪʘʨʜʳ ʩʘʪʫʜʳץʪʘʥ ʦץʪʳץʘʰʳץ ʳʟʤʝʪʢʝʨʣʝʨʜʽץ

ʙʦʣʘʜʳ. 

ʆץʳʪʫ ʙʘʟʘʩʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ: 

ɹʘʩץʘ ʞװʡʝʣʝʨʤʝʥ ʙʽʨʽʢʪʽʨʫ. Teachbase װʰʽʥʰʽ ʪʘʨʘʧ CRM ʞᴅʥʝ ʪᴇʣʝʤ 

ʞװʡʝʣʝʨʽʤʝʥ ʙʽʨʽʢʪʽʨʝ ʘʣʘʜʳ. 

ɺʝʙʠʥʘʨ ʧʣʘʪʬʦʨʤʘʩʳ. Teachbase ʚʝʙʠʥʘʨʣʘʨʜʳ װʰʽʥʰʽ ʪʘʨʘʧ ץʳʟʤʝʪʪʝʨʽʥ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘʞʝʪ ʝʪʧʝʡ, ʪʽʢʝʣʝʡ ʧʣʘʪʬʦʨʤʘʜʘ ᴇʪʢʽʟʫʛʝ ʤץ

GetCourse ï ʦץʫ ʧʣʘʪʬʦʨʤʘʩʳʥ, ʚʝʙʠʥʘʨ ʙᴇʣʤʝʩʽʥ ʞᴅʥʝ CRM ʙʽʨʽʢʪʽʨʝʪʽʥ 

ʘץʧʘʨʘʪʪʳץ ʙʠʟʥʝʩ ץʳʟʤʝʪʽ. ʇʣʘʪʬʦʨʤʘʥʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ 

ʩʘʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. 

ʂʫʨʩ ʩʘʪʫ. GetCourse ʩʘʡʪʳʥʜʘ ʩʽʟ ʪʨʝʥʠʥʛʪʝʨ ʤʝʥ ʚʝʙʠʥʘʨʣʘʨʜʳ ʩʘʪʘ ʘʣʘʩʳʟ, 

ʘץʧʘʨʘʪʪʳץ ʙʶʣʣʝʪʝʥʴ ʞʘʩʘʡ ʘʣʘʩʳʟ ʞᴅʥʝ ʩʘʪʫ ᴇʥʽʤʜʽʣʽʛʽʥ ʙʘץʳʣʘʡ ʘʣʘʩʳʟ.  

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ. GetCourse ʠʥʬʦʙʠʟʥʝʩʤʝʥʜʝʨʛʝ 

ʘʨʥʘʣסʘʥ ʙʘʨʣʳץ ʢװʥʜʝʣʽʢʪʽ ʞײʤʳʩʪʳ ʦʨʳʥʜʘʡʜʳ: ʩʪʫʜʝʥʪʪʝʨʛʝ ʘʣʜʘסʳ 

ʚʝʙʠʥʘʨʣʘʨʜʳ ʝʩʢʝ ʩʘʣʘʜʳ, ʩʳʥʘץʪʘʨʜʳ ʪʝʢʩʝʨʝʜʽ ʞᴅʥʝ ʢʫʨʩʪʳ ʩᴅʪʪʽ ʘʷץʪʘסʘʥ ʢʝʟʜʝ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʩʝʨʪʠʬʠʢʘʪʪʘʨ ʙʝʨʝʜʽ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀʙʨʘʝʚʘ ʄ.ʄ., PhD, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉʘʨʩʝʥʘ ɸʤʘʥʞʦʣʦʚʘ 

ʛ. ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢ, ʂʘʟʘʭʩʪʘʥ, e-mail: kozhayeva.dina@gmail.com 

 

ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʝʩʪʥʳʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʘʢʪʫʘʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʙʦʛʘʪʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʦʡ ʠ ʥʘʨʦʜʥʳʤ 

ʭʦʟʷʡʩʪʚʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʵʪʠʭ ʨʝʩʫʨʩʦʚ. ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʤʘʣʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ ʘʣʣʝʨʛʠʟʠʨʫʶʱʠʭ ʠ ʢʫʤʫʣʷʪʠʚʥʳʭ ʩʚʦʡʩʪʚ, ʯʪʦ 

ʩʪʘʚʠʪ ʠʭ ʚ ʨʷʜ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʝ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʢʦʞʝʚʝʥʥʦʡ, 

ʧʠʱʝʚʦʡ, ʧʘʨʬʶʤʝʨʥʦʡ ʦʪʨʘʩʣʷʭ ʠ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. 

ʆʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʨʦʜʘ Pinus L. ʚ ʦʬʠʮʠʥʘʣʴʥʦʡ 

ʠ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʨʘʟʥʳʭ ʩʪʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ. ʨʘʥʦʟʞʠʚʣʷʶʱʠʭ, ʢʘʨʜʠʦʪʦʥʠʯʝʩʢʠʭ, 

ʧʨʦʪʠʚʦʘʩʪʤʘʪʠʯʝʩʢʠʭ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʭ, ʦʪʭʘʨʢʠʚʘʶʱʠʭ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʭ, 

ʛʠʧʦʪʝʥʟʠʚʥʳʭ, ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʠ ʬʫʥʛʠʮʠʜʥʳʭ ʩʨʝʜʩʪʚ, ʦʧʨʝʜʝʣʷʝʪ 

mailto:kozhayeva.dina@gmail.com
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ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ɹɸɺ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʚʠʜʦʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ 

ʩʠʙʠʨʩʢʦʡ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʚʠʜʦʚ Pinus L. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʴ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ Pinus 

sibirica Mayr. ʠ Pinus sylvestris L. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʵʢʩʪʨʘʢʮʠʠ ʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʶ ʘʥʪʨʘʭʠʥʦʥʦʚ P. sibirica ʠ P.sylvestris. ʀʟʚʣʝʯʝʥʠʝ 

ʘʥʪʨʘʭʠʥʦʥʦʚʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʧʨʦʚʦʜʠʣʦʩʴ ʪʨʝʭʢʨʘʪʥʦʡ ʵʢʩʪʨʘʢʮʠʝʡ ʩʳʨʴʷ ʩʧʠʨʪʦʤ ʵʪʠʣʦʚʳʤ 70% ʚ 

ʢʨʫʛʣʦʜʦʥʥʦʡ ʢʦʣʙʝ ʩ ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʧʨʠ ʢʠʧʝʥʠʠ ʨʘʩʪʚʦʨʠʪʝʣʷ ʚ 

ʪʝʯʝʥʠʝ 30, 20 ʠ 10 ʤʠʥ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʳʨʴʝ:ʵʢʩʪʨʘʛʝʥʪ l:10 (v/v). ʇʦʣʫʯʝʥʥʳʡ 

ʵʢʩʪʨʘʢʪ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʩʷ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʩʷ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʙʲʝʤʘ ʠ 

ʬʨʘʢʮʠʦʥʠʨʦʚʘʣʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʝʛʦ ʨʝʵʢʩʪʨʘʢʮʠʝʡ ʛʝʢʩʘʥʦʤ ʠ 

ʪʨʠʭʣʦʨʤʝʪʘʥʦʤ. ʉʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʛʝʢʩʘʥʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʨʘʟʜʝʣʷʣʠ ʥʘ 

ʢʦʣʦʥʢʝ ʩ ʩʠʣʠʢʘʛʝʣʝʤ, ʩ ʛʨʘʜʠʝʥʪʥʳʤ ʵʣʶʠʨʦʚʘʥʠʝʤ ʩʤʝʩʴʶ ʥ-ʛʝʢʩʘʥ - ɻ ʪʠʣʘʮʝʪʘʪ 

ʦʪ 10:0 ʜʦ 7:3 (v/v). ʍʣʦʨʦʬʦʨʤʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʨʘʟʜʝʣʷʣʠ ʥʘ ʢʦʣʦʥʢʝ ʩ ʩʠʣʠʢʘʛʝʣʝʤ, 

ʵʣʶʠʨʦʚʘʥʠʝʤ ʭʣʦʨʦʬʦʨʤʦʤ ʠ ʩʤʝʩʷʤʠ ʭʣʦʨʦʬʦʨʤ - ʤʝʪʘʥʦʣ ʦʪ 9:1 ʜʦ 1:1 (v/v). 

ʈʘʟʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʦʠʭ ʠʟʚʣʝʯʝʥʠʡ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʊʉʍ ʚ ʩʠʩʪʝʤʝ ʪʦʣʫʦʣ 

- ʵʪʠʣʬʦʨʤʠʘʪ ï ʢʠʩʣʦʪʘ ʤʫʨʘʚʴʠʥʘʷ (5:4:1 v/v).  

ɿʘʢʣʶʯʠʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʠ ʚʳʜʝʣʝʥʠʝ ʘʥʪʨʘʭʠʥʦʥʦʚʳʭ ʤʝʪʘʙʦʣʠʪʦʚ 

ʧʨʦʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪʠʚʥʦʡ ɺʕɾʍ ʥʘ ʢʦʣʦʥʢʝ Lichrospher RP18 (5 ʤʢʤ), ʧʦʜʚʠʞʥʦʡ 

ʬʘʟʦʡ ʷʚʣʷʣʘʩʴ ʩʤʝʩʴ ʤʝʪʘʥʦʣ ï ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ (ʛʨʘʜʠʝʥʪʥʦʝ ʵʣʶʠʨʦʚʘʥʠʝ ʦʪ 

45:55 ʄʝʆʅ:ʅ2ʆ ʜʦ 80:20 ʟʘ 80 ʤʠʥʫʪ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋʌ ʜʝʪʝʢʪʦʨʘ (254 ʥʤ) 

(ʨʠʩ.1). ɼʣʷ ʧʨʝʧʘʨʘʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʧʦ 

ʥʘʠʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʚʝʱʝʩʪʚ ʠʟʫʯʘʝʤʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʪʠʧʘ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɺʕɾʍ ʭʨʦʤʘʪʦʛʨʘʤʤʘ ʩʫʤʤʳ ʘʥʪʨʘʭʠʥʦʥʦʚ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ 
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ʀʟ ʜʘʥʥʳʭ ʨʠʩʫʥʢʘ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʘʥʪʨʘʭʠʥʦʥʦʚʳʭ ʤʝʪʘʙʦʣʠʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʦʩʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʝ ʤʝʥʝʝ 10 ʢʦʤʧʦʥʝʥʪʘʤʠ. ɺ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ 

ʚʠʜʝ, ʚ ʢʦʣʠʯʝʩʪʚʘʭ ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʠ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ 3 ʚʝʱʝʩʪʚʘ ʘʥʪʨʘʭʠʥʦʥʦʚʦʡ ʧʨʠʨʦʜʳ, ʋʌ-, 13ʉ-

ʗʄʈ- ʠ ʤʘʩʩ-ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ: 

ɸʥʪʨʘʭʠʥʦʥ 1: 1,3,8-ʪʨʠʦʢʩʠ-6-ʤʝʪʠʣʘʥʪʨʘʭʠʥʦʥ ï ʦʨʘʥʞʝʚʦʝ ʘʤʦʨʬʥʦʝ 

ʚʝʱʝʩʪʚʦ. 

ʋʌ: ɚʄɸʍ (ʄʝʆʅ), ʥʤ: 221, 255, 267, 290, 441 
13ʉ-ʗʄʈ  (100 MHz, (DMSO-d6) ů ʤ.ʜ.: 164.7 (C-1), 108.1 (ʉ-2), 162.8 (ʉ-3),  

109.2 (ʉ-4), 120.5 (ʉ-5), 142.4 (ʉ-6), 123.3 (ʉ-7), 162.5 (ʉ-8), 189.4 (ʉ-9), 180.6 (ʉ-

10), 135.9 (ʉ-11), 110.6 (ʉ-12), 132.3 (ʉ-13), 108.2 (ʉ-14), 22.2 (ʉH3). 

MS m/z (70 eV): 270 [M]+, 269 [M-ʅ]+, 242 [M-28]+, 217, 214, 213, 189, 112, 

98, 93, 92, 77, 63, 51, 45, 42, 39 (ʨʠʩ.2). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʱʝʣʦʯʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚʝʱʝʩʪʚʘ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, 

ʩʨʘʚʥʝʥʠʝʤ ʩ ʘʫʪʝʥʪʠʯʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʊʉʍ ʭʨʦʤʘʪʦʛʨʘʬʠʝʡ ʥʘ ʧʣʘʩʪʠʥʢʘʭ Silufol 

UV-254 ʚ ʩʠʩʪʝʤʝ ʩʧʠʨʪ ʙʫʪʠʣʦʚʳʡ ï ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ ï ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ 

40:12.5:29, ʦʙʥʘʨʫʞʝʥʳ 2,4-ʜʠʦʢʩʠ-, 3,5-ʜʠʦʢʩʠ-, 3-ʤʝʪʠʣ-5-ʦʢʩʠ- ʠ 4-ʤʝʪʠʣ-2-ʦʢʩʠ- 

ʙʝʥʟʦʡʥʳʝ ʢʠʩʣʦʪʳ. 

 

  
 

ʈʠʩʫʥʦʢ 2 ï ʄʘʩʩ-ʩʧʝʢʪʨ ʘʥʪʨʘʭʠʥʦʥʘ 1 

 

ʄʘʩʩ-ʩʧʝʢʪʨ ʚʝʱʝʩʪʚʘ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʜʘʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʨʫʢʪʫʨʝ 1,3,8-ʪʨʠʦʢʩʠ-6-ʤʝʪʠʣʘʥʪʨʘʭʠʥʦʥʘ (ʵʤʦʜʠʥ): 

 

 
ʈʠʩʫʥʦʢ 3- ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʵʤʦʜʠʥʘ 

 

ɸʥʪʨʘʭʠʥʦʥ 1 ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʜʣʷ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʚʠʜʦʚ ʨʦʜʘ Pinus L. 

ɸʥʪʨʘʭʠʥʦʥ 2: 1,8-ʜʠʦʢʩʠ-6-ʤʝʪʦʢʩʠ-3-ʤʝʪʠʣʘʥʪʨʘʭʠʥʦʥ ï ʦʨʘʥʞʝʚʦʝ 

ʘʤʦʨʬʥʦʝ ʚʝʱʝʩʪʚʦ. 

ʋʌ: ɚʄɸʍ (ʄʝʆʅ), ʥʤ: 255, 268, 289, 429. 
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13ʉ-ʗʄʈ  (100 MHz, DMSO-d6) ů ʤ.ʜ.: 165.2 (C-1), 107.3 (ʉ-2), 166.4 (ʉ-3), 

106.9 (ʉ-4), 120.8 (ʉ-5), 142.7 (ʉ-6), 123.7 (ʉ-7), 162.9 (ʉ-8), 190.6 (ʉ-9), 181.4 (ʉ-

10), 135.0 (ʉ-11), 110.6 (ʉ-12), 133.8 (ʉ-13), 108.4 (ʉ-14), 22.6 (CH3), 56.7 (OMe). 

MS m/z (70 eV): 284 [M]+, 283 [M-ʅ]+, 241, 214, 213, 189, 112, 98, 93, 92, 77, 

63, 52, 45, 42, 39(ʨʠʩ.4).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʱʝʣʦʯʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚʝʱʝʩʪʚʘ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, 

ʩʨʘʚʥʝʥʠʝʤ ʩ ʘʫʪʝʥʪʠʯʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʊʉʍ ʭʨʦʤʘʪʦʛʨʘʬʠʝʡ ʥʘ ʧʣʘʩʪʠʥʢʘʭ Silufol 

UV-254 ʚ ʩʠʩʪʝʤʝ ʩʧʠʨʪ ʙʫʪʠʣʦʚʳʡ ï ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ ï ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ 

40:12.5:29, ʦʙʥʘʨʫʞʝʥʳ 4-ʤʝʪʦʢʩʠ-2-ʦʢʩʠ-, 3-ʤʝʪʦʢʩʠ-5-ʦʢʩʠ-, 3-ʤʝʪʠʣ-5-ʦʢʩʠ- ʠ 4-

ʤʝʪʠʣ-2-ʦʢʩʠ- ʙʝʥʟʦʡʥʳʝ ʢʠʩʣʦʪʳ. 

 

  
 

ʈʠʩʫʥʦʢ 4 ï ʄʘʩʩ-ʩʧʝʢʪʨ ʘʥʪʨʘʭʠʥʦʥʘ 2 

 

ʉʨʘʚʥʝʥʠʝʤ ʤʘʩʩ-ʩʧʝʢʪʨʘ ʘʥʪʨʘʭʠʥʦʥʘ 2 (ʨʠʩʫʥʦʢ 4), ʩʦ ʩʧʝʢʪʨʘʤʠ ʠʟʚʝʩʪʥʳʭ 

1,3,6,8 - ʪʝʪʨʘʟʘʤʝʱʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ [1] ʧʦʜʪʚʝʨʞʜʝʥʘ ʝʛʦ 

ʩʪʨʫʢʪʫʨʘ, ʢʘʢ 1,8-ʜʠʦʢʩʠ-6-ʤʝʪʦʢʩʠ-3-ʤʝʪʠʣʘʥʪʨʘʭʠʥʦʥ (ʬʠʩʮʠʦʥ): 

 

 
ʈʠʩʫʥʦʢ 5 - ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʬʠʩʮʠʦʥʘ 

 

ɸʥʪʨʘʭʠʥʦʥ 2 ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʜʣʷ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʚʠʜʦʚ ʨʦʜʘ Pinus L. 

ɸʥʪʨʘʭʠʥʦʥ 3: 4,5-ʜʠʦʢʩʠ-2-ʤʝʪʠʣʘʥʪʨʘʭʠʥʦʥ ï ʞʝʣʪʦʝ ʘʤʦʨʬʥʦʝ ʚʝʱʝʩʪʚʦ 

ʋʌ: ɚʄɸʍ (ʄʝʆʅ), ʥʤ: 214, 251, 255, 268 
13ʉ-ʗʄʈ  (100 MHz, DMSO-d6) ů ʤ.ʜ.: 162.3 (C-1), 120.2 (ʉ-2), 142.3 (ʉ-3), 

123.4 (ʉ-4), 125.2 (ʉ-5), 137.4 (ʉ-6), 120.6 (ʉ-7), 162.9 (ʉ-8), 189.2 (ʉ-9), 183.4 (ʉ-

10), 135.6 (ʉ-11), 115.8 (ʉ-12), 132.1 (ʉ-13), 113.1 (ʉ-14), 22.6 (CH3). 

MS m/z (70 eV): 254 [M]+, 253 [M-ʅ]+, 237, 226, 197, 191, 112, 93, 92, 77, 62, 

55, 45, 42, 39 (ʨʠʩ.5).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʱʝʣʦʯʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚʝʱʝʩʪʚʘ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, 

ʩʨʘʚʥʝʥʠʝʤ ʩ ʘʫʪʝʥʪʠʯʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʊʉʍ ʭʨʦʤʘʪʦʛʨʘʬʠʝʡ ʥʘ ʧʣʘʩʪʠʥʢʘʭ Silufol 

UV-254 ʚ ʩʠʩʪʝʤʝ ʩʧʠʨʪ ʙʫʪʠʣʦʚʳʡ ï ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ ï ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ 
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40:12.5:29, ʦʙʥʘʨʫʞʝʥʳ: 2-ʦʢʩʠ-, 3-ʦʢʩʠ-, 3-ʤʝʪʠʣ-5-ʦʢʩʠ- ʠ 4-ʤʝʪʠʣ-2-ʦʢʩʠ-

ʙʝʥʟʦʡʥʳʝ ʢʠʩʣʦʪʳ [1]. 

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʄʘʩʩ-ʩʧʝʢʪʨ ʘʥʪʨʘʭʠʥʦʥʘ 3 

 

ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʦʢʩʠ-ʛʨʫʧʧ ʚ ʩʪʨʫʢʪʫʨʘʭ ʚʩʝʭ 4 ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ ʜʦʢʘʟʳʚʘʣʦ, ʯʪʦ ʦʢʩʠ-ʛʨʫʧʧʳ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʦʠʭ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʦʣʴʮʘʭ ʤʦʣʝʢʫʣʳ. ʋʢʘʟʘʥʥʳʡ ʚʳʚʦʜ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ 

ʵʣʝʢʪʨʦʥʦʘʢʮʝʧʪʦʨʥʳʭ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ ʧʦʣʦʞʝʥʠʷʭ 1 ʠ 8 ʘʥʪʨʘʭʠʥʦʥʦʚʦʛʦ ʩʢʝʣʝʪʘ, 

ʧʦʜʪʚʝʨʜʠʣʠ ʩʨʘʚʥʝʥʠʝʤ 13ʉ-ʗʄʈ-ʩʧʝʢʪʨʦʚ ʘʥʪʨʘʭʠʥʦʥʦʚ 1 ʠ 3, ʚ ʢʦʪʦʨʳʭ 

ʥʘʙʣʶʜʘʣʘʩʴ ʢʦʨʨʝʣʷʮʠʷ ʧʦ ʧʦʣʦʞʝʥʠʶ ʩʠʛʥʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʛʣʝʨʦʜʥʳʭ 

ʘʪʦʤʦʚ (162.5 ʠ 164.7 ʤ.ʜ. ʚ ʘʥʪʨʘʭʠʥʦʥʝ 1 ʠ 162.3 ʠ 162.9 ʤ.ʜ. ï ʚ ʘʥʪʨʘʭʠʥʦʥʝ 3).   

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʘʥʪʨʘʭʠʥʦʥ 3 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʫʢʪʫʨʝ 1,8-

ʜʠʦʢʩʠ-3-ʤʝʪʠʣʘʥʪʨʘʭʠʥʦʥʘ (ʭʨʠʟʦʬʘʥʦʚʘʷ ʢʠʩʣʦʪʘ): 

 

 
ʈʠʩʫʥʦʢ 6- ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʭʨʠʟʦʬʘʥʦʚʦʡ ʢʠʩʣʦʪʳ 

 

ɸʥʪʨʘʭʠʥʦʥ 3 ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʜʣʷ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʚʠʜʦʚ ʨʦʜʘ Pinus L. 

ɺʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʘʥʪʨʘʭʠʥʦʥʦʚ Pinus sibirica Mayr. 

ʠ Pinus sylvestris L. ɺʳʜʝʣʝʥʳ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 3 ʘʥʪʨʘʭʠʥʦʥʘ (ʵʤʦʜʠʥ, 

ʬʠʩʮʠʦʥ ʠ ʭʨʠʟʦʬʘʥʦʚʘʷ ʢʠʩʣʦʪʘ). 
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ᴆʥʜʽʨʽʩʽʥʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷ װʥʝʤʜʝʫʰʽ ץʘʣʜʳץʩʳʟ ʞᴅʥʝ ʘʟ ץʘʣʜʳץʪʳ 

ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʞᴅʥʝ ʜʘʡʳʥʜʘʫ ʭʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳʥʳש 

ᴅʨ ʪװʨʣʽ ʩʘʣʘʩʳʥʳץ שʘʟסʘʫʰʳ ʢװʰʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʪʝʭʥʦʣʦʛʠʷ ʥʝʛʽʟʽʥ 

ʪʝʢ ʪʝʭʥʦʣʦʛʪʘʨ, ʤʝʭʘʥʠʢʪʝʨ סʘʥʘ ʝʤʝʩ , ʪʦʚʘʨʦʚʝʜʪʝʨ ʜʝ ʠʛʝʨʝ ʙʽʣʫ ʢʝʨʝʢ. ʍʘʣʳץ 

ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪʘסʘʤ ʩʘʣʘʩʳ ʪײʪʳʥʫʰʳʥʳש ʩײʨʘʥʳʩʳʥ ʞʦסʘʨʳ ʩʘʧʘʣʳ 

ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘ ᴇʥʽʤʜʝʨ ʤʝʥ ʜʠʝʪʘʣʳץ ʞᴅʥʝ ʪʘסʘʤʳʥʳש ᴇʥʽʤʜʝʨʽʤʝʥ ʩʘʧʘʩʳʥ 

 ʘ ʩʘʣʘʣʘʨʳʥʘץʙʘʩ שʳʥʳסʰʘʨʫʘʰʳʣʳ ץʘʤ ʩʘʣʘʩʳ ʭʘʣʳסʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʝʨʝʢ. ʊʘץ

ʰʠʢʽʟʘʪ ᴇʥʜʽʨʫ ʩʧʠʨʪ, ʪײʟ, ʢʨʘʭʤʘʣ, ᴇʩʽʤʜʽʢ ʤʘʡʳ, ʪʝʭʥʠʢʘʣʳץ ʤʘʡʣʘʨ, ʤʘʣ ʪʝʨʽʩʽ, 

 ʣ ʨʝʪʪʝײʰʽʥ ʰʠʢʽʟʘʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹװ ʘʥ ᴇʥʜʽʨʫ ᴇʥʽʤʜʝʨʽ, ʤʝʜʠʮʠʥʘ ᴇʥʽʤʜʝʨʽץ

ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ᴅʜʽʩ ᴅʨץʘʰʘʥ ʙʽʨʽʥʰʽ ʙʦʣʳʧ ץʦʣʜʘʥʳʣʘʜʳ, ʢᴇʙʽʥʝʩʝ ᴇʣʰʝʫ 

ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʞʦʷʜʳ, ץʳʤʙʘʪʪʳʨʘץ, ʙʽʨʘץ ʘʟ ʫʘץʳʪʪʳ ץʘʞʝʪ ʝʪʝʜʽ. פʦʣ 

ʞʝʪʽʤʜʽʣʽʢ ʧʝʥ ץʘʨʘʧʘʡʳʤʜʳʣʳץʪʘʥ ʙʘʩץʘ, ʙײʣ ᴅʜʽʩ ʠʥʜʠʢʘʪʦʨʣʘʨ ʤʝʥ ʩʘʧʘ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ץʘʞʝʪ. 

ʂʘʤʤʠʨʥʦʚʠʯ ɸ.ɼ. ʤᴅʣʽʤʝʪʽ ʙʦʡʳʥʰʘ ʘʟʳץʪʳש ʩʘʧʘʩʳ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʛʽʥ 

ʙʘסʘʣʘʫʜʘ ʙʠʦʪʝʩʪʪʝʫ ᴅʜʽʩʪʝʨʽʥʽש ʨᴇʣʽʥʽש ʘʨʪʫʳ, ᴇʟ ʢʝʟʝʛʽʥʜʝ, ʪʘʣʜʘʫʣʘʨʜʳש ʜᴅʣʜʽʛʽʥ 

ʘʨʪʪʳʨʫʜʳ, ᴅʨʪװʨʣʽ ʟʝʨʪʭʘʥʘʣʘʨʜʳש ʪʝʩʪʽʣʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʢᴇʙʝʶʽʥ, ʠʥʬʫʟʦʨʠʷ 

ʜʘץʳʣʜʘʨʳʥ ʪʘʣʜʘʫ ʞᴅʥʝ ᴇʩʽʨʫ ᴅʜʽʩʪʝʨʽʥ ʩʪʘʥʜʘʨʪʪʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ɹײʜʘʥ ʙʘʩץʘ, 

ʞʝʤʰᴇʧʪʽײץ ,שʨʘʤʘ ʞʝʤʥʽש, ʦʣʘʨʜʳ ᴇʥʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʰʠʢʽʟʘʪʪʳש, ʞʘʩʳʣ ʞᴅʥʝ ʽʨʽ 

ʞʝʤʰᴇʧʪʽש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥʽש ʫʳʪʪʳʣʳסʳʥ ʙʘסʘʣʘʫ װʰʽʥ ʙʽʨʳסשʘʡ ʰᴅʢʽʣ ʝʥʛʽʟʫ, 

ʩʦʥʜʘʡ-ʘץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ ʞʝʤʰᴇʧ ʧʘʡʜʘʣʘʥʫ ʞᴇʥʽʥʜʝ ʥʘץʪʳ 

 שʨʣʽ ʝʨʽʪʢʽʰʪʝʨʜʝ ʦʣʘʨʜʳװʘʞʝʪ. ɿʝʨʪʪʝʫʣʝʨʜʝ ᴅʨʪץ ʙʦʣʫʳ שʩʳʥʳʩʪʘʨʜʳײ

ʝʨʽʛʽʰʪʽʛʽʥ ʞᴅʥʝ ʘʟʳץʪʘסʳ ʰʝʢʪʽ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʪʦʢʩʠʢʘʥʪʪʘʨʜʳש ʥʝײסʨʣʳʤ ʪʦʣʳץ ʪʽʟʽʤʽʥ ץʘʤʪʫ ᴇʪʝ ʤʘשʳʟʜʳ. ʊʦʢʩʠʢʦʣʦʛʠʷʣʳץ 

ʟʝʨʪʪʝʫʣʝʨ ʧʨʘʢʪʠʢʘʩʳʥʘ ʞʝʤʜʽ ʪʘʣʜʘʫʜʳש ʙʽʨʳסשʘʡ ʩʭʝʤʘʩʳʥ ʝʥʛʽʟʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʙײʨʳʥʥʘʥ ʧʽʩʽʧ-ʞʝʪʽʣʜʽ. ɹײʣ ʩʭʝʤʘסʘ ʩʝʨʪʠʬʠʢʘʪʪʘʣסʘʥ, ʤʘʢʩʠʤʘʣʜʳ 

ʩʪʘʥʜʘʨʪʪʘʣסʘʥ, ץʦʣʜʘʥʫסʘ ʳסשʘʡʣʳ, ʠʥʬʫʟʦʨʠʷʣʘʨʜʘ ʵʢʩʧʨʝʩʩ-ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽʥ 

ʞᴅʥʝ ʞʝʤ ʤʝʥ ʞʝʤ ץʦʩʧʘʣʘʨʳʥʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽ װʰʽʥ ʩװʪץʦʨʝʢʪʽʣʝʨʛʝ ʥʝʛʽʟʛʽ 

ʘʨʙʠʪʨʘʞʜʳץ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 
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ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʟʝʨʪʪʝʫ ᴅʜʽʩʽ ʩʝʟʽʤ ʤװʰʝʣʝʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ ᴇʥʽʤʥʽש 

ʩʘʧʘʩʳ-ʚʠʟʫʘʣʜʳ, ʜᴅʤʜʽʢ, ʠʽʩʪʽ, ʩʝʟʽʤʪʘʣ, ʘʣ ʢʝʡʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ ʝʩʪʫ ʘʨץʳʣʳ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ. 

ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʜʽ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʄʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪʪʘʨ 

 .ʪʘʫ ᴅʜʽʩʽץʪʳ ʘʥʳץʘʣʜʳʣʳסʪʘʫ ᴅʜʽʩʪʝʨʽ,  ʳʣץʩʪʽ ʘʥʳװʀʽʩ ʧʝʥ ʪ .ץʦʣʜʘʥʳʣʘʜʳ. ɸʩʪʳץ

ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ᴅʜʽʩ, ʦʨʛʘʥʦʣʝʧʪʠʢʘ (ʛʨʝʢ. ɟɔŬɜɞɜ-ײץʨʘʣ, ɚŮˊŰɘəɧɠ ï ʘʣʫ, 

 ʢᴇʤʝʛʽʤʝʥ  ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ᴇʥʽʤ שʘʙʳʣʜʘʫʳʥʳץ שʰʝʣʝʨʽʥʽװʘʙʳʣʜʘʫ) - ʩʝʟʽʤ ʤץ

ʩʘʧʘʩʳʥʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʥʳץʪʘʫ ᴅʜʽʩʽ: ʢᴇʨʫ, ʞʘʥʘʩʫ, ʝʩʪʫ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʜᴅʤʽʥ 

ʘʥʳץʪʘʫ. 

ᴆʥʽʤʜʽ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ-ʙײʣ ʘʜʘʤʥʳש ʩʝʟʽʤ ʤװʰʝʣʝʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ 

ʞʘʩʘʣסʘʥ ʦʥʳש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫʜʳש ʞʘʣʧʳ ʥᴅʪʠʞʝʩʽ. ʂʝʡʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ ץײʩʘʩ ʧʘʨʘʤʝʪʨʣʝʨ ʪʫʨʘʣʳ ץʦʨʳʪʳʥʜʳ ʙʝʨʝ ʘʣʘʜʳ, ʩʦʣ 

ʩʠʷץʪʳ ʰʠʢʽʟʘʪʪʳש ʙʘʣסʳʥʜʳסʳ, ʜʘʡʳʥʜʘʫ ʧʨʦʮʝʩʽʥʽש ʙײʟʳʣʫʳ ʘʩʧʘʧʪʳץ ᴅʜʽʩʪʝʨʛʝ 

 .ʳʟʜʳשʨʣʳʤ ʤʘײסʘʥʜʘ ʘʥʘסʘʨʘץ

ᴆʥʽʤʜʽ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ʘʣʜʳʤʝʥ ʩʳʨʪץʳ ʪװʨʽ, ʪװʩʽ, ʬʦʨʤʘʩʳ, ʤᴇʣʜʽʨʣʽʛʽ, 

ʞʳʣʪʳʨʣʳסʳ,ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ, ʜᴅʤʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ץʘʩʠʝʪʪʝʨʽ ʘʥʳץʪʘʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʝʣʛʽʣʽ ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪʪʘʨ ʙʦʡʳʥʰʘ ʞʘʩʘʣʜʳ. 

ɸʩʪʳץ ʪץײʳʤʜʘʩʪʘʨʜʳש ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪʪʘʨʜʘ ᴅʨ ʪװʨʣʽ 

ʙʦʣʘʜʳ. ʄʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪʪʘʨ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ, ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪץʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʠʜʘʡ, ʘʨʧʘ, ʢװʥʙʘסʳʩ ʜʘץʳʣʜʘʨʳ ʪʝʢʩʝʨʽʣʜʽ. 

ɹʠʜʘʡʜʳ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʂʄפʂ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʢʣʠʥʠʢʘʩʳʥʘʥ ʘʣʳʥסʘʥ ʩʳʥʘʤʘʣʘʨ, ˉ2 ʞᴅʥʝ ˉ3 ʩʳʥʘʤʘʣʘʨʜʳש 

ʟʝש ʤʝʥ ʰʽʨʽʢ ʠʽʩʽ ʞʦץ, ʤʘʡʳʩץʘʥ ʢʝʟʜʝ ʩʳʥʘʜʳ, ʞʘʧʳʨʘץʪʘʨʳ ʰʘסשʘ ʘʡʥʘʣʘʜʳ, 

ʘʟʜʘʧ ʣʘʩʪʘʥסʘʥ, ʩʽʣʢʽʣʝʛʝʥ ʢʝʟʜʝ ʰʘש ʘʟ ʙʘʡץʘʣʘʜʳ, ʪװʩʽ ʞʘʩʳʣ ʞᴅʥʝ ʩʘʨʳ. ˉ1 

ʩʳʥʘʤʘ ʪװʩʽ ʩʘʨʳ, ʠʽʩʽ ץʳʰץʳʣ, ʳʣסʘʣʜʳʣʳסʳ ʞʦסʘʨʳ, ʳʜʳʨʘʫ ʢʝʟʽʥʜʝ ʜʳʙʳʩ 

ʙʦʣʤʘסʘʥ, ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽ ʞʫʳʣסʘʥ ʩʫ ʪײʥʙʘʩʳ ʞᴅʥʝ ʰʘשʥʳש ʞʦסʘʨʳ 

ʳʣסʘʣʜʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʘʡץʘʣʤʘסʘʥ. ɸʣ ʙʘʩץʘ ʰʘʨʫʘ ץʦʞʘʣʳסʳʥʘʥ ʘʣʳʥסʘʥ 

ʩʳʥʘʤʘʣʘʨʜʳ1 ˉ ,ש ʞᴅʥʝ ˉ3 ʩʳʥʘʤʘʣʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʰʽʨʫ ʙʝʣʛʽʣʝʨʽ 

ʞʦץ, ʪװʩʽ ʞʘʩʳʣ ʞᴅʥʝ ʩʘʨʳ, ʠʽʣʫ ʢʝʟʽʥʜʝʛʽ ʳʣסʘʣʜʳʣʳץ ʙײʟʳʣʘʜʳ, ʞʘʧʳʨʘץʪʘʨʳ 

ʰʘסשʘ ʘʡʥʘʣʘʜʳ, ᴅʣʩʽʟ ʣʘʩʪʘʥסʘʥ, ʩʽʣʢʽʣʝʫ ʢʝʟʽʥʜʝ ʰʘש ʘʟ ʙʘʡץʘʣʘʜʳ. ˉ2 ʩʳʥʘʤʘ 

ʪװʩʽ ʩʘʨʳ, ʠʽʩʽ ץʳʰץʳʣ, ʳʣסʘʣʜʳʣʳסʳ ʞʦסʘʨʳ, ʳʜʳʨʘʫ ʢʝʟʽʥʜʝ ʜʳʙʳʩ ʙʦʣʤʘʜʳ, 

ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽ ʙײʣʳסשʳʨ ʩʫ ʪײʥʙʘʩʳ, ʰʘש ʧʘʡʳʟʳ ʪᴇʤʝʥ, 1 ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ.  

 

ʂʝʩʪʝ 1 ï ʐʘʨʫʘ ץʦʞʘʣʳסʳʥʘʥ ʘʣʳʥסʘʥ ʙʠʜʘʡ ʤʘʪʝʨʠʘʣʜʘʨʳʥ 

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 
ʂᴇʨʩʝʪʢʽ
ʰʪʝʨʽ 

ʄɽʄʉʊ ˉ 1 ˉ2 ˉ3 

ʉʳʨʪץʳ  
ʪװʨʽ 

ɹʘʩʳʣʫ 
ʙʝʣʛʽʣʝʨʽ ʞʦץ  

ʐʽʨʽʢ ʙʝʣʛʽʣʝʨʽ 
ʪʘʙʳʣסʘʥ ʞʦץ  

ʐʽʨʽʢ 
ʙʝʣʛʽʣʝʨʽ 
ʪʘʙʳʣסʘʥ ʞʦץ 

ʐʽʨʽʢ ʙʝʣʛʽʣʝʨʽ 
ʪʘʙʳʣסʘʥ ʞʦץ 

ʊװʩʽ ʉʘʨʳ ɾʘʩʳʣ ʉʘʨʳ 



154 

 

ʉʘʨסʳʰ 
ʞʘʩʳʣʜʘʥ 
ʞʘʩʳʣסʘ ʜʝʡʽʥ 
ʥʝʤʝʩʝ 
ʞʘʩʳʣʜʘʥ 
  ʘ ʜʝʡʽʥסʳʨשʦץ

ɾʘʩʳʣ ʉʘʨʳ 

ʀʽʩʽ ɿʝש ʤʝʥ ʰʽʨʽʢ 
ʠʽʩʽ ʞʦץ  

 ʠʽʩʽ ץʳʣʜʳץʳʰפ
ɿʝש ʤʝʥ ʰʽʨʽʢ ʠʽʩʽ 
ʞʦץ  

ɿʝש ʤʝʥ ʰʽʨʽʢ 
ʠʽʩʽ ʞʦץ  
 ץʳʣʜʳץʳʰפ
ʠʽʩʽ 

ɿʝש ʤʝʥ ʰʽʨʽʢ 
ʠʽʩʽ ʞʦץ  

ʓʣסʘʣʜ
ʳʣʳסʳ 

ʀʽʣʫ ʢʝʟʽʥʜʝ 
ʞʘʧʳʨʘץʪʘʨʳ 
ʰʘסשʘ 
ʘʡʥʘʣʘʜ r

ɾʦסʘʨʳ, ʳʜʳʨʘʫ 
ʢʝʟʽʥʜʝ ʜʳʙʳʩ 
ʙʦʣʤʘʜʳ  
ʀʽʣʫ ʢʝʟʽʥʜʝ 
ʞʘʧʳʨʘץʪʘʨʳ 
ʰʘסשʘ ʘʡʥʘʣʘʜʳ  

ʀʽʣʫ ʢʝʟʽʥʜʝ 
ʞʘʧʳʨʘץʪʘʨʳ 
ʰʘסשʘ 
ʘʡʥʘʣʘʜʳ 
ɾʦסʘʨʳ, 
ʳʜʳʨʘʫ 
ʢʝʟʽʥʜʝ ʜʳʙʳʩ 
ʙʦʣʤʘʜʳ  

ʀʽʣʫ ʢʝʟʽʥʜʝ 
ʞʘʧʳʨʘץʪʘʨʳ 
ʰʘסשʘ 
ʘʡʥʘʣʘʜʳ  

ʃʘʩʪʘʥס
ʘʥ 
ʤᴇʣʰʝʨʽ 

ɸʟʜʘʧ 
ʣʘʩʪʘʥסʘʥ, 
ʰʘʡץʘʣסʘʥ 
ʢʝʟʜʝ ʰʘש ʘʟ 
ʙʦʣʘʜʳ  

ɹײʣʳסשʳʨ ʩʫ 
ʪײʥʙʘʩʳ. ɾʦסʘʨʳ 
ʳʣסʘʣʜʳʣʳץץʘ 
ʙʘʡʣʘʥʳʩʪʳ ʰʘש 
ʙʘʡץʘʣʤʘʜʳ  
ɸʟʜʘʧ ʣʘʩʪʘʥסʘʥ, 
ʰʘʡץʘʣסʘʥ ʢʝʟʜʝ 
ʰʘש ʘʟ ʙʦʣʘʜʳ  

ɸʟʜʘʧ 
ʣʘʩʪʘʥסʘʥ, 
ʰʘʡץʘʣסʘʥ 
ʢʝʟʜʝ ʰʘש ʘʟ 
ʙʦʣʘʜʳ  
ɹײʣʳסשʳʨ ʩʫ 
ʪײʥʙʘʩʳ. 
ɾʦסʘʨʳ 
ʳʣסʘʣʜʳʣʳץץʘ 
ʙʘʡʣʘʥʳʩʪʳ 
ʰʘש 
ʙʘʡץʘʣʤʘʜʳ  

ɸʟʜʘʧ 
ʣʘʩʪʘʥסʘʥ, 
ʰʘʡץʘʣסʘʥ 
ʢʝʟʜʝ ʰʘש ʘʟ 
ʙʦʣʘʜʳ  

 

ʂʝʩʪʝ 15 ï ʢװʥʙʘסʳʩ ᴇʩʽʤʜʽʛʽʥʽש  ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʂᴇʨʩʝʪ-
ʢʽʰʪʝʨʽ 

ʄɽʄʉʊ ˉ1 ˉ2 ˉ3 

ʊװʨʽ ɹʝʣʛʽʣʽ ʙʽʨ ʩʦʨʪʪʳץ 
ʩʠʧʘʪʪʘʤʘʣʘʨסʘ ʩᴅʡʢʝʩ 
ʢװʥʙʘסʳʩ ʪץײʳʤʜʘʨʳʥʳש 
 ʩʽʥʝ ʪᴅʥװʘʣʳʧʪʳ ʪץ

 ʘʨʘץ ʘʨʘץ ʘʨʘץ

ʀʽʩ̔ ʉʘʫ ʢװʥʙʘסʳʩ ʪץײʳʤʳʥʘ ʪᴅʥ 
(ʙᴇʪʝʥ, ץʘʪʪʳ ʞᴅʥʝ ʢᴇʛʝʨʛʝʥ 
ʠʽʩʩʽʟ) 

ʙᴇʪʝʥ, ץʘʪʪʳ 
ʞᴅʥʝ 
ʢᴇʛʝʨʛʝʥ 
ʠʽʩʩʽʟ 

ʢᴇʛʝʨʛʝʥ 
ʠʽʩʪʽ 
 

ʙᴇʪʝʥ, 
   ʘʪʪʳץ
ʞᴅʥʝ 
ʢᴇʛʝʨʛʝʥ 
ʠʽʩʩʽʟ 

ʃʘʩʪʘʥʫ 
ʤᴇʣʰʝʨʽ 

ᴆʟʜʽʛʽʥʝʥ ץʳʟʜʳʨʤʘʡ ʥʝʤʝʩʝ 
ʢʝʧʪʽʨʫ ʢʝʟʽʥʜʝ ʞʳʣʫ 
ʟʘץʳʤʜʘʣʤʘʡʜʳ 

ʪʘʟʘ ʘʟʜʘʧ 
ʣʘʩʪʘʥסʘʥ 

ʪʘʟʘ 
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ɹʠʜʘʡʜʳ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʢʝʣʽʧ ʪװʩʢʝʥ 

ʩʳʥʘʤʘʣʘʨ, ˉ2 ʞᴅʥʝ ˉ3 ʩʳʥʘʤʘʣʘʨ ʩʘʥʠʪʘʨʠʷʣʳץ ï ʛʠʛʠʝʥʘʣʳץ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ 

ʢʝʣʝʜʽ, ˉ1 ʩʳʥʘʤʘ ץʘʥʘסʘʪʪʘʥʘʨʣʳץ ʜʝʧ ʝʩʝʧʪʝʣʝʜʽ. 

ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʢװʥʙʘסʳʩ ʪץײʳʤʜʘʨʳʥʳש 

ʘʣʳʥסʘʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʩʳʥʘʤʘʣʘʨʳ, ˉ1 ʞᴅʥʝ ˉ 3 ʩʳʥʘʤʘʣʘʨ ʩʪʘʥʜʘʨʪʪʘʨסʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ˉ2 ʩʳʥʘʤʘ ץʘʥʘסʘʪʪʘʥʘʨʣʳץ ʜʝʧ ʙʘסʘʣʘʥʜʳ. 
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