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v  

 

ʃʀʉʊɸ ʊɸɹɽʃɸ 
 

ʊʘʙʝʣʘ II-1 ʇʦʚʝʟʘʥʠ ʪʝʨʤʠʥʠ ʢʦʣʘʙʦʨʘʮʠʿʝ 

ʊʘʙʝʣʘ II-2 ɼʠʤʝʥʟʠʿʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʊʘʙʝʣʘ II-3 ʈʘʟʣʠʯʠʪʝ ʜʝʬʠʥʠʮʠʿʝ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʊʘʙʝʣʘ II-4 ʇʨʦʤʝʥˀʠʚʝ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ 

ʊʘʙʝʣʘ II-5 ʇʨʝʜʣʦʞʝʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ 

ʊʘʙʝʣʘ II-6 ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʩʠʩʪʝʤʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 

ʊʘʙʝʣʘ II-7 ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ 

ʊʘʙʝʣʘ II-8 ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʚʝʟʝ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 

ʊʘʙʝʣʘ II-9 ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ 

ʊʘʙʝʣʘ II-10 ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʩʝʨʚʠʩʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 

ʊʘʙʝʣʘ II-11 ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʩʝʨʚʠʩʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ 

ʊʘʙʝʣʘ II-12 ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʚʝʟʝ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʠ 

ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ 

ʊʘʙʝʣʘ II-13 ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ 

ʩʠʩʪʝʤʘ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ 

ʊʘʙʝʣʘ II-14 ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʟʘʜʦʚʦˀʩʪʚʘ 

ʢʦʨʠʩʥʠʢʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 

ʊʘʙʝʣʘ II-15 ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʟʘʜʦʚʦˀʩʪʚʘ 

ʢʦʨʠʩʥʠʢʘ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ 

ʊʘʙʝʣʘ II-16 ɼʝʬʠʥʠʮʠʿʝ ʝʣʝʢʪʨʦʥʩʢʦʛ ʫʯʝˁʘ 

ʊʘʙʝʣʘ II-17 ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʚʘʣʠʪʝʪʘ ʟʘ ʄʫʜʣ 

ʊʘʙʝʣʘ II-18 ʂʠʨʢʧʘʪʨʠʢʦʚ ʤʦʜʝʣ ʟʘ ʦʮʝʥʫ ʠ ʝʚʘʣʫʘʮʠʿʫ ʦʙʫʢʘ 

ʊʘʙʝʣʘ III-1 ɼʠʤʝʥʟʠʿʝ ʤʦʜʝʣʘ ʠ ʧʨʠʧʘʜʘʿʫ˂ʝ ʩʪʘʚʢʝ/ʧʨʦʤʝʥˀʠʚʝ 

ʊʘʙʝʣʘ III-2 ʄʝʪʦʜ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʟʘ ʩʚʘʢʫ ʧʨʦʤʝʥˀʠʚʫ 

ʊʘʙʝʣʘ III-3 ɿʘʩʪʫʧˀʝʥʦʩʪ ʧʦʣʦʚʘ ʠʩʧʠʪʘʥʠʢʘ ʫ ʫʟʦʨʢʫ 

ʊʘʙʝʣʘ III-4 ʇʦʜʘʮʠ ʦ ʩʪʘʨʦʩʪʠ ʠʩʧʠʪʘʥʠʢʘ ʫ ʫʟʦʨʢʫ 
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vi  

 

ʊʘʙʝʣʘ III-5 ɿʘʩʪʫʧˀʝʥʦʩʪ ʠʩʧʠʪʘʥʠʢʘ ʫ ʫʟʦʨʢʫ ʧʦ ʨʘʜʥʦʤ ʤʝʩʪʫ ʫ ʧʨʝʜʫʟʝ˂ʫ 

ʊʘʙʝʣʘ III-6 ʇʦʜʘʮʠ ʦ ʪʝʭʥʠʯʢʦʤ ʧʨʝʜʟʥʘˁʫ ʠʩʧʠʪʘʥʠʢʘ ʟʘ ʫʧʦʪʨʝʙʫ ʩʠʩʪʝʤʘ 

ʊʘʙʝʣʘ IV-1 ʀʥʜʝʢʩʠ ʧʦʜʝʩʥʦʩʪʠ ʟʘ ʦʮʝʥʫ ʂʌɸ ʤʦʜʝʣʘ 

ʊʘʙʝʣʘ IV-2 ʀʥʜʝʢʩʠ ʧʦʜʝʩʥʦʩʪʠ ʟʘ ʂʌɸ 

ʊʘʙʝʣʘ IV-3 ʆʧʪʝʨʝ˂ʝˁʘ ʬʘʢʪʦʨʘ ʟʘ ʤʦʜʝʣ ʩʘ 14 ʩʪʘʚʢʠ 

ʊʘʙʝʣʘ IV-4 ʄʝʨʥʠ ʤʦʜʝʣ ï ʧʦʫʟʜʘʥʦʩʪ ʤʦʜʝʣʘ 

ʊʘʙʝʣʘ IV-5 ɺʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʟʘ ʪʝʩʪʠʨʘˁʝ ʢʦʥʚʝʨʛʝʥʪʥʝ ʠ ʜʠʩʢʨʠʤʠʥʘʥʪʥʝ 

ʚʘʣʠʜʥʦʩʪʠ 

ʊʘʙʝʣʘ IV-6 ʀʥʜʝʢʩʠ ʧʦʜʝʩʥʦʩʪʠ ʟʘ ʎʌɸ 

ʊʘʙʝʣʘ IV-7 ɼʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʜʠʤʝʥʟʠʿʫ ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ 

ʊʘʙʝʣʘ IV-8 ɼʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʜʠʤʝʥʟʠʿʫ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ 

ʊʘʙʝʣʘ IV-9 ɼʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʜʠʤʝʥʟʠʿʫ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

ʊʘʙʝʣʘ IV-10 ɼʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʜʠʤʝʥʟʠʿʫ ʋʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ 

ʊʘʙʝʣʘ IV-11 ɼʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʜʠʤʝʥʟʠʿʫ ʅʝʪʦ ʢʦʨʠʩʪʠ 

ʊʘʙʝʣʘ IV-12 ʈʘʟʣʠʢʝ ʫ ʠʩʭʦʜʠʤʘ ʥʘ ʦʩʥʦʚʫ ʧʦʣʥʝ ʧʨʠʧʘʜʥʦʩʪʠ ʧʨʠʤʝʥʦʤ ʪ-ʪʝʩʪʘ  

ʊʘʙʝʣʘ IV-13 ʀʥʜʝʢʩʠ ʧʦʜʝʩʥʦʩʪʠ ʟʘ ʉɽʄ 

ʊʘʙʝʣʘ V-1 ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʨʝʟʫʣʪʘʪ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝʪʭʦʜʥʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 

ʊʘʙʝʣʘ V-2 ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʨʝʟʫʣʪʘʪ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝʪʭʦʜʥʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ 

ʊʘʙʝʣʘ V-3 ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝʪʭʦʜʥʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʫʯʠʥʢʘ ʢʦʨʠʩʥʠʢʘ 

ʊʘʙʝʣʘ V-4 ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝʪʭʦʜʥʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ 

ʊʘʙʝʣʘ V-5 ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʪʝʩʪʠʨʘˁʘ ʧʦʤʦ˂ʥʠʭ ʭʠʧʦʪʝʟʘ 

ʊʘʙʝʣʘ ʇ-1 ʈʝʟʫʣʪʘʪ ʪʝʩʪʘ ʭʦʤʦʛʝʥʦʩʪʠ ʟʘ ʩʪʘʨʦʩʥʝ ʛʨʫʧʝ 

ʊʘʙʝʣʘ ʇ-2 ʈʝʟʫʣʪʘʪ ʪʝʩʪʘ ʭʦʤʦʛʝʥʦʩʪʠ ʟʘ ʧʦʟʠʮʠʿʫ ʫ ʧʨʝʜʫʟʝ˂ʫ 

ʊʘʙʝʣʘ ʇ-3 ʈʝʟʫʣʪʘʪ ʪʝʩʪʘ ʭʦʤʦʛʝʥʦʩʪʠ ʟʘ ʪʝʭʥʠʯʢʦ ʧʨʝʜʟʥʘˁʝ ʟʘʧʦʩʣʝʥʠʭ 
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I  ʋɺʆɼ 
 

1. ʋʚʦʜʥʘ ʨʘʟʤʘʪʨʘˁʘ  

ʋ ʜʘʥʘʰˁʝʤ ʧʦʩʣʦʚʥʦʤ ʦʢʨʫʞʝˁʫ, ʩʚʝ ʚʝ˂ʠ ʘʧʝʪʠʪ ʧʨʝʜʫʟʝ˂ʘ ʟʘ ʙʨʟʫ ʜʦʙʠʪ 

ʩʝ ʩʫʢʦʙˀʘʚʘ ʩʘ ʧʨʦʤʠʰˀʝʥʠʤ ʪʝʤʧʦʤ ʧʦʜ ʢʦʿʠʤ ʚʝ˂ʠʥʘ ʟʘʧʦʩʣʝʥʠʭ ʩʪʠʯʝ ʟʥʘˁʝ. 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʪʝʭʥʦʣʦʰʢʘ ʨʝʚʦʣʫʮʠʿʘ ʧʨʦʤʝʥʠʣʘ ʦʩʥʦʚʥʝ ʧʦʩʣʦʚʥʝ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʪʚʦʨʠʣʘ ʥʦʚʫ ʜʨʫʰʪʚʝʥʫ ʠ ʧʨʠʚʨʝʜʥʫ ʩʪʨʫʢʪʫʨʫ ʢʦʿʘ ʩʝ ʯʝʩʪʦ ʥʘʟʠʚʘ 

ʜʨʫʰʪʚʦ ʟʥʘˁʘ, ʠʥʬʦʨʤʘʮʠʦʥʦ ʜʨʫʰʪʚʦ, ʜʠʛʠʪʘʣʥʦ ʜʨʫʰʪʚʦ, ʜʠʛʠʪʘʣʥʘ ʝʢʦʥʦʤʠʿʘ, 

ʝʣʝʢʪʨʦʥʩʢʘ ʝʢʦʥʦʤʠʿʘ ʠ ʩʣʠʯʥʦ, ʫʧʦʪʨʝʙʘ ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʧʨʦʮʝʩʫ ʫʯʝˁʘ ʧʦʩʪʘʿʝ 

ʥʝʠʟʙʝʞʥʘ. ʆʨʛʘʥʠʟʘʮʠʿʝ ʩʚʝ ʚʠʰʝ ʫʣʘʞʫ ʫ ʠʥʬʦʨʤʘʮʠʦʥʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʝ 

ʪʝʭʥʦʣʦʛʠʿʝ (ʀʂʊ) ʫ ʮʠˀʫ ʧʦʚʝ˂ʘˁʘ ʩʪʨʘʪʝʰʢʝ ʧʨʝʜʥʦʩʪʠ ʠ ʩʪʠʮʘˁʘ ʠʣʠ ʦʜʨʞʘʚʘˁʘ 

ʢʦʥʢʫʨʝʥʪʩʢʝ ʧʨʝʜʥʦʩʪʠ [1]. ʉʚʝ ʚʝ˂ʝ ʫʯʝʰ˂ʝ ʥʘʿʚʠʰʝʛ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʝʜʫʟʝ˂ʘ ʫ 

ʧʨʦʮʝʩʝ ʫʧʦʪʨʝʙʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ (ʀʊ) ʫ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ 

ʧʝʨʬʦʨʤʘʥʩʠ ʧʦʜʩʪʠʯʝ ʜʫʙˀʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʙʣʘʩʪʠ ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ ʢʘʢʦ ʙʠ ʩʝ ʧʨʦʥʘʰʣʠ ʦʜʛʦʚʦʨʠ ʠ ʠʟʛʨʘʜʠʣʠ ʤʦʜʝʣʠ ʟʘ ˁʠʭʦʚʫ ʝʬʝʢʪʠʚʥʫ 

ʫʧʦʪʨʝʙʫ [2].  

ʋ ʩʚʦʿʦʿ ʢˁʠʟʠ [3], ʧʨʦʬʝʩʦʨ ɿʝʣʝʥʦʚʠ˂ ʜʘʿʝ ʧʨʠʢʘʟ ʰʪʘ ʙʠ ʜʨʫʰʪʚʦ ʪʨʝʙʘʣʦ 

ʜʘ ʫʨʘʜʠ: ʜʘ ʩʪʦʧʘ ʩʪʠʮʘˁʘ ʟʥʘˁʘ ʙʫʜʝ ʚʝ˂ʘ ʦʜ ʩʪʦʧʝ ʧʨʦʤʝʥʘ ʦʢʨʫʞʝˁʘ ʠ 

ʜʠʩʢʦʥʪʠʥʫʘʣʥʠʭ, ʥʝʧʨʝʜʚʠʹʝʥʠʭ ʫʪʠʮʘʿʘ, ʩʣʠʢʘ I-1. ʆʚʘ ʬʦʨʤʫʣʘ ʿʝ ʚʘʞʠʣʘ ʠ ʫ 

ʩʧʦʨʦʤ ʠ ʫ ʙʨʟʦʤ ʪʝʭʥʦʣʦʰʢʦʤ ʨʘʟʚʦʿʫ. ʋ ʜʘʥʘʰˁʝ ʚʨʝʤʝ ʢʘʜʘ ʧʦʩʪʦʿʠ ʦʛʨʦʤʘʥ 

ʨʝʩʫʨʩ ʟʥʘˁʘ, ʧʨʝʜʫʟʝ˂ʘ ʥʝʤʘʿʫ, ʥʝ ʢʦʨʠʩʪʝ ʫ ʜʦʚʦˀʥʦʿ ʤʝʨʠ ʠʣʠ ʥʝ ʢʦʨʠʩʪʝ 

ʝʬʝʢʪʠʚʥʦ ʠʥʪʝʣʠʛʝʥʪʥʝ ʩʠʩʪʝʤʝ ʟʘ ʜʠʩʝʤʠʥʘʮʠʿʫ ʟʥʘˁʘ ʢʦʿʠ ʠʤ ʦʤʦʛʫ˂ʘʚʘʿʫ 

ʝʬʠʢʘʩʥʠʿʝ ʧʦʩʣʦʚʘˁʝ ʠ ʫʥʘʧʨʝʹʝˁʝ ʧʝʨʬʦʨʤʘʥʩʠ. ɿʥʘˁʝ ʿʝ ʩʚʫʜʘ ʦʢʦ ʥʘʩ ʘʣʠ ʥʠʿʝ 

ʩʪʨʫʢʪʫʠʨʘʥʦ ʫ ʩʠʩʪʝʤʝ ʢʦʿʠ ʜʝʣʝ ʟʥʘˁʝ. ʆʜʨʞʘʚʘˁʝ ʦʜʥʦʩʘ ʥʘ ʩʣʠʮʠ I-1 

ʧʨʦʫʟʨʦʢʦʚʘʥʦ ʿʝ ʧʦʩʪʦʿʘʥʠʤ ʠ ʠʥʪʝʥʟʠʚʥʠʤ ʨʘʟʚʦʿʝʤ ʠʥʜʫʩʪʨʠʿʝ ʫʯʝˁʘ ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʧʨʠʥʮʠʧʠʤʘ ʢʦʨʠʰ˂ʝˁʘ ʠʥʦʚʘʪʠʚʥʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ˀʫʜʠ ʫʟ ʨʘʮʠʦʥʘʣʥʫ ʧʨʠʤʝʥʫ 

ʩʘʚʨʝʤʝʥʠʭ ʪʝʭʥʦʣʦʰʢʠʭ ʦʩʪʚʘʨʝˁʘ [3]. 
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ʉʣʠʢʘ I-1. ʆʜʥʦʩ ʩʪʦʧʝ ʩʪʠʮʘˁʘ ʟʥʘˁʘ ʠ ʨʘʩʪʘ ʩʪʝʧʝʥʘ ʝʥʪʨʦʧʠʿʝ ʧʨʝʜʫʟʝ˂ʘ [3]  

 

ɼʝˀʝˁʝ ʟʥʘˁʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘ ʧʨʠʤʝʥʦʤ ʩʘʚʨʝʤʝʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʦʜʥʦʩʥʦ 

ʠʥʪʝʨʥʝʪʘ, ʧʨʝʜʚʠʜʝʦ ʿʝ ʿʦʰ ʧʦʯʝʪʢʦʤ ʜʚʘʜʝʩʝʪʦʛ ʚʝʢʘ, ʿʝʜʘʥ ʦʜ ʥʘʿʚʝ˂ʠʭ ʩʚʝʪʩʢʠʭ 

ʚʠʟʠʦʥʘʨʘ, ʅʠʢʦʣʘ ʊʝʩʣʘ, ʘ ʪʦ ʩʫ ʄʘʩʠ ʠ ʋʥʜʝʨʭʠʣ [4], ʦʙʿʘʚʠʣʠ ʫ ʩʚʦʤ ʯʣʘʥʢʫ:  

 

Ăɹʠ˂ʝ ʤʦʛʫ˂ʝ ʜʘ ʧʦʩʣʦʚʥʠ ʯʦʚʝʢ ʫ ɳʫʿʦʨʢʫ ʜʠʢʪʠʨʘ ʫʧʫʪʩʪʚʘ ʢʦʿʘ ˂ʝ ʩʝ 

ʠʩʪʦʛ ʪʨʝʥʘ ʦʪʢʫʮʘʥʘ ʧʦʿʘʚʠʪʠ ʫ ˁʝʛʦʚʦʿ ʢʘʥʮʝʣʘʨʠʿʠ ʫ ʃʦʥʜʦʥʫ ʠʣʠ 

ʥʝʛʜʝ ʜʨʫʛʜʝ. ʄʦ˂ʠ ˂ʝ ʩʝʜʝ˂ʠ ʟʘ ʩʚʦʿʠʤ ʩʪʦʣʦʤ ʜʘ ʨʘʟʛʦʚʘʨʘ ʩʘ ʙʠʣʦ 

ʢʦʿʠʤ ʪʝʣʝʬʦʥʩʢʠʤ ʧʨʝʪʧʣʘʪʥʠʢʦʤ ʫ ʩʚʝʪʫ. ʉʘ ʧʨʠʩʪʫʧʘʯʥʠʤ 

ʫʨʝʹʘʿʝʤ, ʥʝ ʚʝ˂ʠʤ ʦʜ ʩʘʪʘ, ʤʦ˂ʠ ˂ʝ ʜʘ ʯʫʿʝ ʙʠʣʦ ʛʜʝ ʥʘ ʤʦʨʫ ʠʣʠ ʢʦʧʥʫ 

ʥʘ ʫʜʘˀʝʥʦʩʪʠ ʦʜ ʭʠˀʘʜʫ ʤʠˀʘ. ʄʦ˂ʠ ˂ʝ ʜʘ ʩʝ ʩʣʫʰʘ ʠʣʠ ʰʘˀʝ ʛʦʚʦʨ 

ʫ ʥʘʿʫʜʘˀʝʥʠʿʝ ʢʨʘʿʝʚʝ ʩʚʝʪʘ. ʅʘ ʠʩʪʠ ʥʘʯʠʥ ʙʠʣʦ ʢʦʿʘ ʚʨʩʪʘ ʩʣʠʢʝ, 

ʮʨʪʝʞʘ ʠʣʠ ʰʪʘʤʧʘʥʝ ʩʪʚʘʨʠ ʤʦ˂ʠ ˂ʝ ʜʘ ʙʫʜʝ ʝʤʠʪʦʚʘʥʘ ʩʘ ʿʝʜʥʦʛ ʢʨʘʿʘ 

ʩʚʝʪʘ ʥʘ ʜʨʫʛʠ. ʄʠʣʠʦʥʠʤʘ ʪʘʢʚʠʭ ʠʥʩʪʨʫʤʝʥʘʪʘ ʤʦ˂ʠ ˂ʝ ʜʘ ʩʝ 

ʫʧʨʘʚˀʘ ʠʟ ʿʝʜʥʝ ʿʝʜʠʥʝ ʩʪʘʥʠʮʝ. ʊʘʢʦ ˂ʝ ʙʠʪʠ ʢʨʘʿˁʝ ʿʝʜʥʦʩʪʘʚʥʦ 

ʥʘʿʫʜʘˀʝʥʠʿʝ ʢʨʘʿʝʚʝ ʩʚʝʪʘ ʜʨʞʘʪʠ ʫ ʤʝʹʫʩʦʙʥʦʤ ʢʦʥʪʘʢʪʫ. ʇʨʝʜʘʚʘˁʘ 

ʥʘʫʯʥʠʢʘ ʪʘʢʦ ˂ʝ ʤʦ˂ʠ ʜʘ ʙʫʜʫ ʧʨʝʥʝʩʝʥʘ ʧʫʙʣʠʮʠ ʨʘʰʪʨʢʘʥʦʿ ʰʠʨʦʤ 

ʩʚʝʪʘ.ñ 

 

ʆʥʦ ʰʪʦ ʿʝ ʩʚʘʢʘʢʦ ʿʘʩʥʦ, ʿʝʩʪʝ, ʜʘ ʠʥʜʫʩʪʨʠʿʘ ʥʝ ʪʨʝʙʘ ʜʘ ʧʦʪʮʝˁʫʿʝ 

ʧʦʪʝʥʮʠʿʘʣ ʪʝʭʥʦʣʦʛʠʿʝ. ɱʝʜʥʘ ʦʜ ʧʦʿʘʚʘ ʢʦʿʫ ʿʝ ʪʝʭʥʦʣʦʛʠʿʘ ʫʩʘʚʨʰʠʣʘ ʿʝ 

ʢʦʣʘʙʦʨʘʮʠʿʘ. ʂʦʣʘʙʦʨʘʮʠʿʘ (ʝʥʛʣ. Collaboration) ʿʝ ʩʪʨʫʢʪʫʠʨʘʥʠ ʧʦʥʘʚˀʘʿʫ˂ʠ 

ʧʨʦʮʝʩ ʫ ʢʦʤʝ ʜʚʦʿʝ ʠʣʠ ʚʠʰʝ ˀʫʜʠ ʨʘʜʠ ʟʘʿʝʜʥʦ ʜʝʣʝ˂ʠ ʟʥʘˁʝ ʫ ʮʠˀʫ ʦʩʪʚʘʨʝˁʘ 

ʟʘʿʝʜʥʠʯʢʦʛ ʮʠˀʘ [5]. ʆʥʘ ʿʝ ʥʝʦʧʭʦʜʥʘ ʢʘʢʦ ʙʠ ʩʝ ʠʩʢʦʨʠʩʪʠʦ ʠʥʪʝʣʝʢʪʫʘʣʥʠ 

ʢʘʧʠʪʘʣ ʠ ʧʦʚʝ˂ʘʣʘ ʩʪʦʧʘ ʫʯʝˁʘ ʦʨʛʘʥʠʟʘʮʠʿʝ. ʇʦʿʘʚʘ ʠʥʪʝʨʥʝʪʘ ʠ ʨʘʟʚʦʿ ʀʂʊ-ʘ ʩʫ 

ʦʤʦʛʫ˂ʠʣʠ ʢʦʣʘʙʦʨʘʮʠʿʫ ʙʝʟ ʛʨʘʥʠʮʘ ʫ ʢʦʿʦʿ ʫʯʝʩʪʚʫʿʫ ʪʠʤʦʚʠ ˀʫʜʠ ʥʝ ʩʘʤʦ ʫʥʫʪʘʨ 

ʿʝʜʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʥʝʛʦ ʠ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʜʝʣʦʚʘ ʩʚʝʪʘ. ɼʘ ʙʠ ʩʝ ʦʚʘʢʘʚ ʚʠʜ ʩʘʨʘʜˁʝ 

ʢʦʨʠʩʪʠʦ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʧʦʩʣʫ, ʥʝʦʧʭʦʜʥʠ ʩʫ ʩʠʩʪʝʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʢʦʨʠʩʪʝ 

ʀʂʊ ʠ ʪʝʭʥʦʣʦʛʠʿʫ ʠʥʪʝʨʥʝʪʘ. ʀʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ (ʀʉ) ʢʦʿʠ ʧʦʜʨʞʘʚʘʿʫ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʜʝˀʝˁʝ ʟʥʘˁʘ, ʧʦʩʪʘʣʠ ʩʫ ʜʝʦ ʩʪʨʘʪʝʛʠʿʘ ʤʥʦʛʠʭ ʥʘʿʚʝ˂ʠʭ ʘʢʪʝʨʘ 
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ʠʥʜʫʩʪʨʠʿʝ (ʥʧʨ. ʎʠʩʢʦ ʩʠʩʪʝʤʩ, ɼʝʣ)1 [6]. ʉʠʩʪʝʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʜʝˀʝˁʝ ʟʥʘˁʘ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʜʦʞʠʚˀʘʚʘʿʫ ʢʘʦ ʚʘʞʘʥ ʨʝʩʫʨʩ, ʘʣʠ ʩʫ ʠ ʚʝʦʤʘ ʯʝʩʪ ʧʨʝʜʤʝʪ 

ʝʤʧʠʨʠʿʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʦʜ ʩʪʨʘʥʝ ʘʢʘʜʝʤʩʢʝ ʠ ʥʘʫʯʥʝ ʟʘʿʝʜʥʠʮʝ [7]. ʀʩʪʨʘʞʠʚʘʯʠ 

ʨʘʟʤʘʪʨʘʿʫ ʨʘʟʣʠʯʠʪʝ ʤʦʜʝʣʝ ʠ ʬʘʢʪʦʨʝ ʦʚʠʭ ʩʠʩʪʝʤʘ, ʢʘʦ ʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʤʦʛʫ ʜʘ 

ʙʫʜʫ ʢʦʨʠʩʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʨʝʰʘʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʧʦʩʣʦʚʥʠʭ ʧʨʦʙʣʝʤʘ. 

ʇʦʠʤʘˁʝ ʢʦʨʠʩʪʠ ʠ ʧʨʝʜʥʦʩʪʠ ʢʦʿʝ ʜʦʥʦʩʠ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ 

ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ ʦʚʝ ʢʦʨʠʩʪʠ ʢʚʘʥʪʠʬʠʢʫʿʫ ʧʦʩʪʘʿʫ ʦʜ ʢˀʫʯʥʝ ʚʘʞʥʦʩʪʠ ʟʘ 

ʨʫʢʦʚʦʜʠʦʮʝ ʢʦʿʠ ʤʦʨʘʿʫ ʜʘ ʧʨʘʚʜʘʿʫ ʟʥʘʯʘʿʥʝ ʪʨʦʰʢʦʚʝ ʠ ʦʧʝʨʘʪʠʚʥʝ ʫʪʠʮʘʿʝ ʩʠʩʪʝʤʘ 

ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʫ [8]. ʇʦʩʪʘʚˀʘ ʩʝ ʧʠʪʘˁʝ ʰʪʘ ʘʢʦ ʪʝ ʢʦʨʠʩʪʠ ʥʠʩʫ ʚʝ˂ʝ ʦʜ ʫʣʘʛʘˁʘ, 

ʪʨʦʰʢʦʚʘ, ʦʜʥʦʩʥʦ, ʘʢʦ ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʥʝ ʩʪʚʘʨʘʿʫ ʦʯʝʢʠʚʘʥʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ. ʋʢʦʣʠʢʦ ʩʝ ʦʯʝʢʠʚʘˁʘ ʧʨʝʜʫʟʝ˂ʘ, ʜʘ ˂ʝ ʫʣʘʛʘˁʝʤ ʫ ʠʥʬʦʨʤʘʮʠʦʥʫ 

ʪʝʭʥʦʣʦʛʠʿʫ ʧʨʦʠʟʚʝʩʪʠ ʚʝ˂ʫ ʢʦʨʠʩʪ ʥʝʛʦ ʪʨʦʰʢʦʚʝ ʥʝ ʦʙʠʩʪʠʥʝ, ʜʦʣʘʟʠ ʜʦ ʧʦʿʘʚʝ ʀʊ 

ʧʘʨʘʜʦʢʩʘ. ʋʧʨʘʚʦ ʟʙʦʛ ʪʨʦʰʢʦʚʘ, ʠʥʚʝʩʪʠʨʘˁʝ ʫ ʥʦʚʠ ʧʦʩʣʦʚʥʠ ʠʥʬʦʨʤʘʮʠʦʥʠ 

ʩʠʩʪʝʤ ʠʣʠ ʩʘʤʦ ʥʘʜʦʛʨʘʜˁʘ ʧʦʩʪʦʿʝ˂ʝʛ ʀʉ ʿʝ ʚʨʣʦ ʪʝʰʢʘ ʦʜʣʫʢʘ ʠ ʚʝʣʠʢʠ ʠʟʘʟʦʚ ʟʘ 

ʙʠʣʦ ʢʦʿʫ ʦʨʛʘʥʠʟʘʮʠʿʫ. ʉʚʘʢʘ ʥʝʨʘʚʥʦʪʝʞʘ ʫ ʦʯʝʢʠʚʘˁʠʤʘ ʧʨʝʜʫʟʝ˂ʘ, ʢʘʜʘ ʿʝ ʨʝʯ ʦ 

ʠʥʚʝʩʪʠʨʘˁʫ ʫ ʀʉ, ʤʦʞʝ ʜʘ ʩʝ ʦʙʿʘʩʥʠ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʬʘʢʪʦʨʠʤʘ ʢʦʿʠ ʩʫ ʛʨʫʧʠʩʘʥʠ 

ʫ ʯʝʪʠʨʠ ʢʘʪʝʛʦʨʠʿʝ: (1) ʧʦʛʨʝʰʘʥ ʩʠʩʪʝʤ ʤʝʨʝˁʘ ʫʣʘʟʥʠʭ ʠ ʠʟʣʘʟʥʠʭ ʚʝʣʠʯʠʥʘ, (2) 

ʜʫʛʘʯʘʢ ʧʨʦʮʝʩ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʫʩʣʝʜ ʫʯʝˁʘ ʠ ʧʨʠʣʘʛʦʹʘʚʘˁʘ, (3) ʧʨʝʨʘʩʧʦʜʝʣʘ ʠ 

ʨʘʩʠʧʘˁʝ ʧʨʦʬʠʪʘ, (4) ʣʦʰʝ ʫʧʨʘʚˀʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʠ ʪʝʭʥʦʣʦʛʠʿʦʤ [9]. ʇʨʚʝ ʜʚʝ 

ʢʘʪʝʛʦʨʠʿʝ ʫʢʘʟʫʿʫ ʥʘ ʥʝʜʦʩʪʘʪʢʝ ʫ ʠʩʪʨʘʞʠʚʘˁʫ, ʘ ʥʝ ʫ ʧʨʘʢʩʠ, ʠ ʪʫ ʩʝ ʥʘʣʘʟʠ ʢʦʨʝʥ 

ʧʨʦʙʣʝʤʘ ʀʊ ʧʘʨʘʜʦʢʩʘ. ʄʦʛʫ˂ʝ ʿʝ ʜʘ ʩʫ ʢʦʨʠʩʪʠ ʦʜ ʠʥʚʝʩʪʠʮʠʿʘ ʫ ʀʊ ʚʝʦʤʘ ʚʝʣʠʢʝ, 

ʘʣʠ ʩʝ ʦʙʠʯʥʦ ʥʝ ʨʝʘʣʠʟʫʿʫ ʦʜʤʘʭ, ʩʘʤʠʤ ʪʠʤ ʥʠʩʫ ʰʠʨʦʢʦ ʧʨʠʭʚʘ˂ʝʥʝ ʧʨʠʣʠʢʦʤ 

ʧʫʰʪʘˁʘ ʩʠʩʪʝʤʘ ʫ ʨʘʜ, ʚʝ˂ ʩʫ ʯʝʩʪʦ ʧʦʪʨʝʙʥʠ ʤʝʩʝʮʠ ʠʣʠ ʛʦʜʠʥʝ ʜʘ ʩʝ ʫ 

ʦʨʛʘʥʠʟʘʮʠʿʫ ʧʦʪʧʫʥʦ ʠʥʪʝʛʨʠʰʫ ʩʚʝ ʧʨʦʤʝʥʝ ʢʦʿʝ ʜʦʥʦʩʠ ʥʦʚʠ ʩʠʩʪʝʤ, ʦʜʥʦʩʥʦ 

ʩʘʚʨʝʤʝʥʝ ʀʊ-ʝ. ʇʦʨʝʜ ʩʚʠʭ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʨʠʟʠʢʘ, ʧʨʝʜʫʟʝ˂ʘ ʠ ʜʘˀʝ ʥʘʩʪʘʚˀʘʿʫ ʜʘ 

ʫʣʘʞʫ ʫ ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʧʨʝʧʦʟʥʘʿʫ ʤʦʛʫ˂ʥʦʩʪʠ ʢʦʿʝ ʧʨʫʞʘʿʫ 

ʪʝʭʥʦʣʦʰʢʝ ʠʥʚʝʩʪʠʮʠʿʝ. ʅʘ ʦʩʥʦʚʫ ʠʟʚʝʰʪʘʿʘ ʚʦʜʝ˂ʠʭ ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʘ ʩʝ ʙʘʚʝ 

ʘʥʘʣʠʟʦʤ ʠʥʜʫʩʪʨʠʿʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ (ɻʘʨʪʥʝʨ, ʌʦʨʝʩʪʝʨ ʠ ʂʦʨʧʦʨʘʮʠʿʘ 

ʟʘ ʠʥʪʝʨʥʘʮʠʦʥʘʣʥʝ ʧʦʜʘʪʢʝ), ʩʚʝʪʩʢʘ ʧʦʪʨʦʰˁʘ ʫ ʀʊ ʿʝ ʧʨʝʰʣʘ ʪʨʠ ʙʠʣʠʦʥʘ 

ʘʤʝʨʠʯʢʠʭ ʜʦʣʘʨʘ ʠ ʜʘˀʝ ʥʘʩʪʘʚˀʘ ʜʘ ʨʘʩʪʝ [10]ï[12]. ʀʥʚʝʩʪʠʮʠʿʝ ʫ ʪʝʭʥʦʣʦʛʠʿʫ, 

                                           
1 ʅʘʟʠʚ ʫ ʦʨʠʛʠʥʘʣʫ ʥʘ ʝʥʛʣʝʩʢʦʤ ʿʝʟʠʢʫ ʿʝ ĂCisco Systemsñ ʠ ĂDellñ. 
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ʢʘʦ ʠ ʩʚʝ ʦʩʪʘʣʝ ʠʥʚʝʩʪʠʮʠʿʝ, ʧʨʦʠʟʠʣʘʟʝ ʠʟ ʧʘʞˀʠʚʦʛ ʨʘʟʤʘʪʨʘˁʘ ʘʥʘʣʠʟʘ ʠ 

ʧʨʦʮʝʥʘ. ʆʨʛʘʥʠʟʘʮʠʿʝ ʞʝʣʝ ʜʘ ʟʥʘʿʫ ʜʘ ʣʠ ˂ʝ ʩʝ ʪʝʭʥʦʣʦʰʢʘ ʠʥʚʝʩʪʠʮʠʿʘ ʠʩʧʣʘʪʠʪʠ 

ʫ ʩʤʠʩʣʫ ʙʫʜʫ˂ʝʛ ʫʩʧʝʭʘ ʦʨʛʘʥʠʟʘʮʠʿʝ. ʀʟ ʪʦʛ ʨʘʟʣʦʛʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʫʪʚʨʜʠʪʠ ʢʦʿʠ 

ʬʘʢʪʦʨʠ ʫʪʠʯʫ ʥʘ ʫʩʧʝʭ ʀʉ ʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʿʝ ʤʦʛʫ˂ʝ ʤʝʨʠʪʠ ʫʩʧʝʭ ʀʉ? ʇʦʩʪʘʚˀʘ ʩʝ 

ʧʠʪʘˁʝ, ʰʪʘ ʜʦʚʦʜʠ ʜʦ ʫʩʧʝʭʘ ʦʚʠʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʦʜʥʦʩʥʦ ʰʪʘ ʫʪʠʯʝ ʥʘ 

ʫʩʧʝʭ.     

1.1  ʇʨʦʙʣʝʤ ʠ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ 

ʋ ʧʨʝʪʭʦʜʥʠʭ 25 ʛʦʜʠʥʘ, ʥʘʫʯʥʠʮʠ ʜʠʩʢʫʪʫʿʫ ʥʘ ʪʝʤʫ ʫʩʧʝʭʘ, ʦʜʥʦʩʥʦ 

ʝʬʝʢʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʠ ʧʦʢʫʰʘʚʘʿʫ ʜʘ ʧʨʦʥʘʹʫ ʦʜʛʦʚʦʨʝ ʥʘ 

ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ ʢʦʿʘ ʩʫ ʧʨʝʜʤʝʪ ʦʚʠʭ ʫʚʦʜʥʠʭ ʨʘʟʤʘʪʨʘˁʘ. ɼʘ ʙʠ ʨʝʰʠʣʠ ʧʦʯʝʪʥʝ 

ʧʨʦʙʣʝʤʝ ʫ ʜʝʬʠʥʠʩʘˁʫ ʫʩʧʝʭʘ ʀʉ, ʟʙʦʛ ʩʣʦʞʝʥʝ, ʤʝʹʫʟʘʚʠʩʥʝ ʠ ʤʫʣʪʠ-

ʜʠʤʝʥʟʠʦʥʘʣʥʝ ʧʨʠʨʦʜʝ, ʤʥʦʛʠ ʠʩʪʨʘʞʠʚʘʯʠ ʩʫ ʧʦʢʫʰʘʣʠ ʜʘ ʦʙʿʘʩʥʝ ʥʘ ʢʦʿʠ ʥʘʯʠʥ 

ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʫʪʠʯʫ ʥʘ ʧʝʨʬʦʨʤʘʥʩʝ ʧʨʝʜʫʟʝ˂ʘ [13]ï[18]. ʐʪʘ ʩʝ ʪʘʯʥʦ 

ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʜ ʫʩʧʝʭʦʤ ʀʉ ʥʠʢʘʜʘ ʥʠʿʝ ʙʠʣʦ ʫ ʧʦʪʧʫʥʦʩʪʠ ʿʘʩʥʦ, ʥʠʪʠ ʩʫ 

ʠʩʪʨʘʞʠʚʘʯʠ ʤʦʛʣʠ ʜʘ ʩʝ ʩʣʦʞʝ ʦʢʦ ʪʦʛʘ [13], [17]. ʋʩʧʝʭ ʀʉ ʿʝ ʿʝʜʥʦ ʦʜ ʩʧʦʨʥʠʭ 

ʧʠʪʘˁʘ ʢʦʿʝ ʟʘʦʢʫʧˀʘ ʠʩʪʨʘʞʠʚʘʯʝ ʫ ʦʙʣʘʩʪʠ ʀʉ. ʂʘʢʦ ʩʝ ʦʨʛʘʥʠʟʘʮʠʿʘ ʤʦʞʝ 

ʧʦʩʤʘʪʨʘʪʠ ʠ ʢʘʦ ʝʥʪʠʪʝʪ ʢʦʿʠ ʦʙʨʘʹʫʿʝ ʧʦʜʘʪʢʝ ʠ ʛʝʥʝʨʠʰʝ ʠʥʬʦʨʤʘʮʠʿʝ, ʧʨʠʨʦʜʥʦ 

ʿʝ ʧʦʩʤʦʪʨʘʪʠ ʚʝʟʫ ʠʟʤʝʹʫ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʠ ʀʂʊ-ʘ.  

ʋʧʦʪʨʝʙʘ ʪʝʭʥʦʣʦʛʠʿʝ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʚʘʨʠʨʘ ʠ ʥʝ ʜʘʿʝ ʫʚʝʢ ʞʝˀʝʥʝ ʨʝʟʫʣʪʘʪʝ (ʀʊ ʧʘʨʘʜʦʢʩ). ʇʨʦʮʝʩ ʦʜʘʙʠʨʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʝʣʝʤʝʥʘʪʘ ʠ ʘʣʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ˁ ʝʥʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʿʝ ʧʦʥʝʢʘʜ ʚʝʦʤʘ 

ʩʣʦʞʝʥ, ʜʫʛʦ ʪʨʘʿʝ, ʟʘʭʪʝʚʘ ʘʥʛʘʞʦʚʘˁʝ ʟʥʘʯʘʿʥʠʭ ʨʝʩʫʨʩʘ (ˀʫʜʩʢʠʭ, ʤʘʪʝʨʠʿʘʣʥʠʭ ʠ 

ʬʠʥʘʥʩʠʿʩʢʠʭ) ʠ ʠʤʘ ʚʠʩʦʢ ʨʠʟʠʢ ʨʝʘʣʠʟʘʮʠʿʝ. ɻʣʘʚʥʠ ʧʨʦʙʣʝʤ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿ ʝ 

ʜʘ ʩʝ ʫʪʚʨʜʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʤʦʞʝ ʜʘ ʜʦʧʨʠʥʝʩʝ ʫʥʘʧʨʝʹʝˁʫ 

ʧʦʩʣʦʚʘˁʘ ʠ ʢʦʿʠ ʩʫ ʪʦ ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ 

ʫʩʧʝʭʫ, ʦʜʥʦʩʥʦ ʝʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʫʟʝ˂ʘ. 

ɺʝʣʠʢʘ ʧʨʦʤʝʥʘ ʫ ʧʦʜʨʫʯʿʫ ʪʝʭʥʦʣʦʛʠʿʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ ʫʧʨʘʚˀʘˁʘ ʧʨʦʮʝʩʠʤʘ 

ʨʘʜʘ ʩʝ ʿʘʚˀʘ ʢʘʦ ʠʩʭʦʜ ʠʥʪʝʥʟʠʚʥʦʛ ʨʘʩʪʘ ʫʧʦʪʨʝʙʝ ʠʥʪʝʨʥʝʪʘ [3]. ʋ ʜʠʩʝʨʪʘʮʠʿʠ ˂ʝ 

ʙʠʪʠ ʧʦʩʤʘʪʨʘʥ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ɺʝʙ 2.0 (ʝʥʛʣ. Web 2.0) ʢʘʦ ʜʝʦ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʠ ʩʣʫʞʠ ʢʘʦ ʧʦʜʨʰʢʘ ʘʢʪʠʚʥʦʩʪʠʤʘ ʫʥʫʪʘʨ 

ʧʨʝʜʫʟʝ˂ʘ ʜʘ ʙʠ ʩʝ ʣʘʢʰʝ ʠʟʚʨʰʠʣʠ ʨʘʜʥʠ ʟʘʜʘʮʠ [19]. ʆʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʧʦʢʫʰʘʚʘ ʜʘ 
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ʜʦʧʨʠʥʝʩʝ ʠʥʪʝʛʨʘʮʠʿʠ ʩʘʚʨʝʤʝʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʠ ʜʘ ʧʨʠʢʘʞʝ ʥʘ ʢʦʿʠ 

ʥʘʯʠʥ ʫʪʠʯʫ ʥʘ ʧʦʩʣʦʚʘˁʝ ʧʨʝʜʫʟʝ˂ʘ. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ 

ʧʨʝʜʩʪʘʚˀʘ ʫʪʠʮʘʿ ʧʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʪʝʧʝʥʘ ʠʥʪʝʣʠʛʝʥʮʠʿʝ 

ʩʠʩʪʝʤʘ. ʇʦʜ ʠʥʪʝʣʠʛʝʥʮʠʿʦʤ ʩʠʩʪʝʤʘ ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ ʧʦʚʝ˂ʘˁʝ ʝʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʘ ʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʠʤʝʥʘ ʤʝʪʦʜʘ ʠ ʪʝʭʥʠʢʘ ʢʦʣʘʙʦʨʘʮʠʿʝ ʫ ʮʠˀʫ ʧʦʚʝ˂ʘˁʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ. ʀʩʪʨʘʞʠʚʘˁʝ ʢʦʿʝ ʿʝ ʧʨʝʜʤʝʪ ʜʠʩʝʨʪʘʮʠʿʝ, ʫʩʤʝʨʝʥʦ ʿʝ ʥʘ ʧʨʦʮʝʥʫ 

ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʢʘʦ ʚʠʜʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʩʘ ʘʩʧʝʢʪʘ 

ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ, ʧʨʠʤʝʥʝ ʩʠʩʪʝʤʘ ʠ ʫʪʠʮʘʿʘ ʥʘ ʧʝʨʬʦʨʤʘʥʩʝ ʫ ʧʨʝʜʫʟʝ˂ʫ. 

ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʫʩʤʝʨʝʥʦ ʥʘ ʩʪʚʘʨʘˁʝ ʟʥʘˁʘ ʦ ʪʦʤʝ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʩʠʩʪʝʤ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʜʦʧʨʠʥʦʩʠ ʧʝʨʬʦʨʤʘʥʩʘʤʘ ʧʨʝʜʫʟʝ˂ʘ. 

ʉʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʯʠʥʠ ʩʢʫʧ ʘʣʘʪʘ ʥʘ ʧʣʘʪʬʦʨʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ 

ʧʦʜʨʞʘʚʘʿʫ ʩʠʥʭʨʦʥʫ ʠ ʘʩʠʥʭʨʦʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ ʧʫʪʝʤ ʨʘʟʣʠʯʠʪʠʭ ʫʨʝʹʘʿʘ ʠ 

ʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ. ʇʨʝʜʤʝʪʥʝ ʧʣʘʪʬʦʨʤʝ ʤʦʛʫ ʜʘ ʙʫʜʫ ʠʥʪʝʛʨʠʩʘʥʝ ʠ 

ʥʝʠʥʪʝʛʨʠʩʘʥʝ, ʩʘʩʪʘʚˀʝʥʝ ʦʜ ʩʦʬʪʚʝʨʩʢʠʭ ʢʦʤʧʦʥʝʥʪʠ, ʦʤʦʛʫ˂ʘʚʘʿʫ ʢʦʨʠʩʥʠʮʠʤʘ ʜʘ 

ʢʦʤʫʥʠʮʠʨʘʿʫ, ʨʘʟʤʝˁʫʿʫ ʠʥʬʦʨʤʘʮʠʿʝ ʠ ʨʘʜʝ ʟʘʿʝʜʥʦ ʥʘ ʨʘʟʚʦʿʫ ʥʦʚʠʭ ʧʨʦʠʟʚʦʜʘ, 

ʫʥʘʧʨʝʹʝˁʫ ʧʨʦʮʝʩʘ, ʨʘʟʚʦʿʫ ʥʦʚʠʭ ʫʩʣʫʛʘ, ʜʝˀʝˁʫ ʟʥʘˁʘ, ʧʦʚʝ˂ʘˁʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʦ ʠ ʫʥʘʧʨʝʹʝˁʫ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ. ʋ ʠʩʪʨʘʞʠʚʘˁʫ ʩʫ 

ʢʦʨʠʰ˂ʝʥʝ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʥʝʬʠʥʘʥʩʠʿʩʢʝ ʧʦʢʘʟʘʪʝˀʝ 

(ʟʘʜʦʚʦˀʩʪʚʦ ʟʘʧʦʩʣʝʥʠʭ, ʧʝʨʮʝʧʮʠʿʘ ʟʘʧʦʩʣʝʥʠʭ ʦ ʩʠʩʪʝʤʫ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʩʪʠʮʘˁʝ 

ʥʦʚʠʭ ʟʥʘˁʘ).  

ʀʩʪʨʘʞʠʚʘˁʝʤ ʿʝ ʦʙʫʭʚʘ˂ʝʥʘ ʘʥʘʣʠʟʘ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ 

ʦʢʚʠʨʫ ʧʦʩʣʦʚʥʦʛ ʩʠʩʪʝʤʘ ʠ ˁʠʭʦʚʦʛ ʫʪʠʮʘʿʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ. 

ʇʦʣʘʟʝ˂ʠ ʦʜ ʧʨʝʪʧʦʩʪʘʚʢʝ ʜʘ ʩʝ ʨʘʜʠ ʦ ʢʦʤʧʣʝʢʩʥʦʤ ʩʠʩʪʝʤʫ, ʦʩʥʦʚʥʠ ʧʨʦʙʣʝʤ ʢʦʿʠ 

ʿʝ ʠʩʪʨʘʞʠʚʘʥ ʿʝ ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʧʨʠʢʘʟʘʥ ʢʨʦʟ ʢʦʥʪʝʢʩʪ ʩʠʩʪʝʤʘ ʟʘ 

ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʠ ʫʪʠʮʘʿ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʥʘ ʧʝʨʬʦʨʤʘʥʩʝ ʦʨʛʘʥʠʟʘʮʠʿʝ. ʅʘʫʢʘ 

ʦ ʦʨʛʘʥʠʟʘʮʠʿʠ ʠʟʫʯʘʚʘ ʧʦʿʝʜʠʥʮʝ, ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ ʠʥʩʪʠʪʫʮʠʿʝ. ʇʨʦʫʯʘʚʘˁʝ 

ʧʦʥʘʰʘˁʘ ʠ ʩʪʘʚʦʚʘ ʧʦʿʝʜʠʥʘʮʘ, ʥʘʨʦʯʠʪʦ ʫ ʢʦʥʪʝʢʩʪʫ ʢʦʨʠʩʥʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ, ʿʝ ʚʘʞʥʦ ʟʘ ʨʘʟʫʤʝʚʘˁʝ ʫʢʫʧʥʦʛ ʫʯʠʥʢʘ ʠ ʩʪʝʧʝʥʘ ʧʨʠʭʚʘʪʘˁʘ ʥʝʢʦʛ ʩʠʩʪʝʤʘ.  

1.2 ʎʠˀ ʠ ʦʙʠʤ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʫʛʨʘʹʝʥʘ ʦʛʨʘʥʠʯʝˁʘ 

ʆʩʥʦʚʥʠ ʮʠˀ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʝʜʩʪʘʚˀʘ ʧʦʚʝ˂ʘˁʝ ʝʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʝʜʫʟʝ˂ʘ ʨʘʟʚʦʿʝʤ ʤʦʜʝʣʘ ʟʘ ʦʮʝʥʫ ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ 

ʧʨʝʤʘ ʩʧʝʮʠʬʠʯʥʠʤ ʩʚʦʿʩʪʚʠʤʘ ʠʥʜʫʩʪʨʠʿʝ, ʥʘ ʦʩʥʦʚʫ ʝʚʘʣʫʘʮʠʿʝ ʨʘʟʣʠʯʠʪʠʭ 
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ʬʘʢʪʦʨʘ ʧʣʘʪʬʦʨʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ ʨʝʘʣʥʠʤ ʫʩʣʦʚʠʤʘ ʠ ˁʠʭʦʚʦʛ ʫʪʠʮʘʿʘ ʥʘ 

ʧʝʨʬʦʨʤʘʥʩʝ ʧʨʝʜʫʟʝ˂ʘ. 

ʉ ʦʙʟʠʨʦʤ ʥʘ ʦʛʨʘʥʠʯʝʥ ʙʨʦʿ ʧʨʠʤʝˁʝʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʫ ʉʨʙʠʿʠ, ʧʦʩʝʙʥʦ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ, 

ʩʤʘʪʨʘ ʩʝ ʜʘ ʙʠ ʠʩʪʨʘʞʠʚʘˁʝ ʢʦʿʝ ʠʤʘ ʟʘ ʮʠˀ ʜʘ ʠʩʪʨʘʞʠ ʫʩʧʝʭ, ʦʜʥʦʩʥʦ ʝʬʝʢʪʠʚʥʦʩʪ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʠʭ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʫ ʉʨʙʠʿʠ ʤʦʛʣʦ ʙʠʪʠ ʦʜ 

ʢʦʨʠʩʪʠ ʢʘʢʦ ʜʨʫʛʠʤ ʠʩʪʨʘʞʠʚʘʯʠʤʘ, ʪʘʢʦ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʢʦʿʝ ʧʣʘʥʠʨʘʿʫ ʠʣʠ ʩʫ 

ʠʤʧʣʝʤʝʥʪʠʨʘʣʝ ʥʝʢʠ ʦʜ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʈʫʢʦʚʦʜʠʦʮʠ ʟʘʜʫʞʝʥʠ ʟʘ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʠ ʫʧʨʘʚˀʘˁʝ ʦʚʠʤ ʩʠʩʪʝʤʠʤʘ ʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʢʦʿʝ ʩʫ 

ʠʤʧʣʝʤʝʥʪʠʨʘʣʝ ʠʣʠ ʧʣʘʥʠʨʘʿʫ ʜʘ ʠʤʧʣʝʤʝʥʪʠʨʘʿʫ ʩʠʩʪʝʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʤʦʛʫ 

ʩʪʝ˂ʠ ʫʚʠʜ ʫ ʨʝʣʝʚʘʥʪʥʝ ʤʝʨʝ ʧʨʦʮʝʥʝ ʫʩʧʝʭʘ ʠ ˁʠʭʦʚʦʛ ʫʪʠʮʘʿʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʝ 

ʧʝʨʬʦʨʤʘʥʩʝ ʧʨʝʜʫʟʝ˂ʘ. ɼʠʩʝʨʪʘʮʠʿʘ ʠʤʘ ʟʘ ʮʠˀ ʜʘ ʧʨʠʢʘʞʝ ʥʦʚʠ ʤʦʜʝʣ ʫʩʧʝʭʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʧʦʪʚʨʹʝʥ ʥʘ ʧʨʠʤʝʨʫ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʢʦʿʠ ʿʝ 

ʤʦʛʫ˂ʝ ʧʨʠʤʝʥʠʪʠ ʫ ʧʨʝʜʫʟʝ˂ʫ. 

ʀʩʪʨʘʞʠʚʘˁʝ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʿ ʝ ʫʩʤʝʨʝʥʦ ʩʘʤʦ ʥʘ ʦʥʝ ʦʨʛʘʥʠʟʘʮʠʦʥʝ 

ʧʝʨʬʦʨʤʘʥʩʝ ʫ ʧʨʝʜʫʟʝ˂ʫ ʥʘ ʢʦʿʝ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʦʜʥʦʩʥʦ ʩʠʩʪʝʤ ʟʘ 

ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ, ʠʤʘ ʜʠʨʝʢʪʘʥ ʫʪʠʮʘʿ. ʀʩʪʨʘʞʠʚʘˁʝ ʩʝ ʥʠʿʝ ʙʘʚʠʣʦ ʬʠʥʘʥʩʠʿʩʢʠʤ 

ʧʝʨʬʦʨʤʘʥʩʘʤʘ ʫʩʣʝʜ ʦʛʨʘʥʠʯʝʥʦʛ ʧʨʠʩʪʫʧʘ ʧʦʩʣʦʚʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝ ʧʨʠʤʝʥʝ 

ʧʦʤʝʥʫʪʦʛ ʩʠʩʪʝʤʘ ʠ ʥʘʢʦʥ ˁʝʛʦʚʝ ʧʨʠʤʝʥʝ. ʀʟ ʦʚʦʛ ʦʙʠʤʘ ʩʝ ʿʘʩʥʦ ʠʟʜʚʘʿʘ ʧʨʚʦ 

ʦʛʨʘʥʠʯʝˁʝ ʠʩʪʨʘʞʠʚʘˁʘ.  

ʇʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʦʙʘʚˀʝʥʦ ʠʟ ʩʘʤʦ ʿʝʜʥʦʛ ʧʦʩʣʦʚʥʦ 

ʧʨʦʠʟʚʦʜʥʦʛ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʩʠʩʪʝʤʘ, ʧʘ ʿ ʝ ʦʙʠʤ ʠʩʪʨʘʞʠʚʘˁʘ ʫʩʤʝʨʝʥ ʩʘʤʦ ʥʘ ʿʝʜʥʫ 

ʚʝʣʠʢʫ ʦʨʛʘʥʠʟʘʮʠʿʫ ʢʦʿʘ ʧʦʩʣʫʿʝ ʫ ʉʨʙʠʿʠ ʠ ʠʤʘ ʧʨʝʜʩʪʘʚʥʠʰʪʚʘ ʰʠʨʦʤ ʀʩʪʦʯʥʝ 

ɽʚʨʦʧʝ. ʇʦʩʤʘʪʨʘˁʝʤ ʩʘʤʦ ʿʝʜʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ ʧʨʦʮʝʩʫ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ, 

ʫʚʝʜʝʥʦ ʿʝ ʜʨʫʛʦ ʦʛʨʘʥʠʯʝˁʝ ʠʩʪʨʘʞʠʚʘˁʘ.  

ʉ ʦʙʟʠʨʦʤ ʥʘ ʚʨʩʪʫ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʫ ʢʦʥʪʝʢʩʪʫ ʜʦʩʪʫʧʥʦʩʪʠ 

ʧʨʦʛʨʘʤʝʨʩʢʦʛ ʢʦʜʘ, ʦʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʧʦʩʤʘʪʨʘʣʦ ʩʘʤʦ ʩʦʬʪʚʝʨʩʢʘ ʨʝʰʝˁʘ ʯʠʿʠ ʿʝ 

ʠʟʚʦʨʥʠ ʢʦʜ ʦʙʿʘʚˀʝʥ ʧʦʜ ʣʠʮʝʥʮʦʤ ʢʦʿʘ ʢʦʨʠʩʥʠʮʠʤʘ ʜʦʟʚʦˀʘʚʘ ʜʘ ʧʨʦʫʯʘʚʘʿʫ, 

ʧʨʘʚʝ ʠʟʤʝʥʝ ʠ ʫʥʘʧʨʝʹʫʿʫ ʩʦʬʪʚʝʨ, ʢʘʦ ʠ ʜʘ ʛʘ ʜʠʩʪʨʠʙʫʠʨʘʿʫ ʫ ʤʦʜʠʬʠʢʦʚʘʥʦʤ ʠʣʠ 

ʥʝʤʦʜʠʬʠʢʦʚʘʥʦʤ ʦʙʣʠʢʫ. ʅʝ ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʩʦʬʪʚʝʨʩʢʘ ʨʝʰʝˁʘ ʯʠʿʠ ʠʟʚʦʨʥʠ ʢʦʜʦʚʠ 

ʩʫ ʟʘʰʪʠ˂ʝʥʠ ʠ ʥʠʩʫ ʜʦʩʪʫʧʥʠ ʟʘ ʠʟʤʝʥʝ, ʫ ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʫʛʨʘʹʝʥʦ ʠ ʪʨʝ˂ʝ 

ʦʛʨʘʥʠʯʝˁʝ.    
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1.3 ʀʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ ʠ ʭʠʧʦʪʝʟʝ  

ʅʘ ʦʩʥʦʚʫ ʮʠˀʝʚʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʬʦʨʤʫʣʠʩʘʥʦ ʿʝ ʛʣʘʚʥʦ ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ: 

ʀʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 1: ʂʦʿʝ ʩʝ ʜʠʤʝʥʟʠʿʝ ʤʦʛʫ ʩʤʘʪʨʘʪʠ ʥʘʿʙʦˀʠʤ 

ʧʦʢʘʟʘʪʝˀʠʤʘ ʫʩʧʝʭʘ, ʦʜʥʦʩʥʦ, ʝʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʦʛ ʫ ʧʨʝʜʫʟʝ˂ʫ?  

ʋ ʦʢʚʠʨʫ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʦʛ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʧʠʪʘˁʘ ʬʦʨʤʫʣʠʩʘʥʘ ʩʫ ʠ ʜʚʘ ʧʦʤʦ˂ʥʘ 

ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ:  

ʀʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 1.1: ɼʘ ʣʠ ʩʝ ʧʨʝʪʭʦʜʥʦ ʧʨʝʜʣʦʞʝʥʠ ʤʦʜʝʣʠ ʝʬʝʢʪʠʚʥʦʩʪʠ ʀʉ 

ʤʦʛʫ ʤʦʜʠʬʠʢʦʚʘʪʠ, ʦʜʥʦʩʥʦ ʜʦʧʫʥʠʪʠ ʠ ʜʨʫʛʠʤ ʨʝʣʝʚʘʥʪʥʠʤ ʜʠʤʝʥʟʠʿʘʤʘ ʫʩʧʝʭʘ 

ʀʉ, ʫ ʢʦʥʪʝʢʩʪʫ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ? 

ʀʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 1.2: ʂʘʢʘʚ ʩʝ ʦʜʥʦʩ ʦʩʪʚʘʨʫʿʝ ʫ ʤʦʜʝʣʫ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ 

ʫʩʧʝʭʘ ʫ ʢʦʥʪʝʢʩʪʫ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʿʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥ ʫ ʧʨʝʜʫʟʝ˂ʫ? 

ʀʟ ʧʨʝʜʤʝʪʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʫʚʘʞʘʚʘʿʫ˂ʠ ʜʦ ʩʘʜʘ ʧʦʩʪʠʛʥʫʪʝ ʨʝʟʫʣʪʘʪʝ ʫ ʧʨʝʜʤʝʪʥʦʤ 

ʧʦˀʫ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʧʦʩʪʘʚˀʝʥʝ ʪʝʦʨʠʿʩʢʝ ʧʦʜʣʦʛʝ, ʘ ʫ ʮʠˀʫ ʫʩʧʝʰʥʦʛ 

ʧʨʦʥʘʣʘʞʝˁʘ ʦʜʛʦʚʘʨʘ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ, ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʭʠʧʦʪʝʟʘ 

ʦ ʦʜʥʦʩʠʤʘ ʠʟʤʝʹʫ ʤʝʹʫʟʘʚʠʩʥʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ:  

ʍʠʧʦʪʝʟʘ ʍ1: ʇʦʩʪʦʿʠ ʚʝʟʘ ʠʟʤʝʹʫ ʝʣʝʤʝʥʘʪʘ ʧʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ.  

ʋ ʮʠˀʫ ʜʦʢʘʟʠʚʘˁʘ ʭʠʧʦʪʝʟʝ ʍ1 ʧʦʩʪʘʚˀʝʥʝ ʩʫ ʩʣʝʜʝ˂ʝ ʧʦʤʦ˂ʥʝ ʭʠʧʦʪʝʟʝ: 

ʍ1.1: ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʫʧʦʪʨʝʙʫ 

ʩʠʩʪʝʤʘ ʦʜ ʩʪʨʘʥʝ ʟʘʧʦʩʣʝʥʠʭ ʫ ʧʨʝʜʫʟʝ˂ʫ; 

ʍ1.2: ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʟʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʫ ʧʨʝʜʫʟʝ˂ʫ; 

ʍ1.3: ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʟʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʫ ʧʨʝʜʫʟʝ˂ʫ; 

ʍ1.4: ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʫʯʠʥʘʢ 

ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ;  
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ʍ1.5: ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʥʝʪʦ 

ʢʦʨʠʩʪʠ, ʦʜʥʦʩʥʦ ʧʝʨʬʦʨʤʘʥʩʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ;  

ʍ1.6: ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ 

ʥʘ ʫʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ;  

ʍ1.7: ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ 

ʥʘ ʥʝʪʦ ʢʦʨʠʩʪʠ, ʦʜʥʦʩʥʦ ʧʝʨʬʦʨʤʘʥʩʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ; 

ʍ1.8: ʋʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ 

ʥʝʪʦ ʢʦʨʠʩʪʠ, ʦʜʥʦʩʥʦ ʧʝʨʬʦʨʤʘʥʩʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ.  

1.4 ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ 

ʋ ʦʢʚʠʨʫ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʘ ʿ ʝ ʜʝʪʘˀʥʘ ʘʥʘʣʠʟʘ ʧʨʝʛʣʝʜʘ ʧʦʩʪʦʿʝ˂ʝ 

ʣʠʪʝʨʘʪʫʨʝ ʠ ʜʦʩʘʜʘʰˁʠʭ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ 

ʠ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ. ʋʪʚʨʹʝʥʘ ʿʝ ʚʝʟʘ ʠʟʤʝʹʫ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ 

ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ, ʯʠʤʝ ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ 

ʠʤʘʿʫ ʥʝʦʧʭʦʜʥʝ ʝʣʝʤʝʥʪʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ. ʅʘʢʦʥ ʰʪʦ ʿʝ ʫʪʚʨʹʝʥʘ 

ʚʝʟʘ ʠʟʤʝʹʫ ʧʦʤʝʥʫʪʘ ʜʚʘ ʩʠʩʪʝʤʘ, ʩʧʨʦʚʝʜʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ ʠ ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʩʫ ʢˀʫʯʥʝ ʧʨʦʤʝʥ ʠˀʚʝ.  

ʋ ʧʨʚʦʿ ʬʘʟʠ ʠʩʪʨʘʞʠʚʘˁʘ ʨʘʟʚʠʿʝʥ ʿʝ ʤʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪ. ʋ ʮʠˀʫ ʨʘʟʚʦʿʘ 

ʤʝʨʥʦʛ ʠʥʩʪʨʫʤʝʥʪʘ ʩʧʨʦʚʝʜʝʥʘ ʿ ʝ ʜʝʪʘˀʥʘ ʘʥʘʣʠʟʘ ʧʦʩʪʦʿʝ˂ʝ ʣʠʪʝʨʘʪʫʨʝ ʠ 

ʜʦʩʘʜʘʰˁʠʭ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ. ʅʘʢʦʥ ʧʦʤʝʥʫʪʝ ʘʥʘʣʠʟʝ, ʧʨʦʥʘʹʝʥʘ ʿʝ 

31 ʨʝʣʝʚʘʥʪʥʘ ʧʨʦʤʝʥˀʠʚʘ. ʄʝʪʦʜʦʤ ʩʪʨʫʢʪʫʨʠʩʘʥʦʛ ʠʥʪʝʨʚʿʫʘ, ʫʟ ʧʦʤʦ˂ ʦʩʘʤ 

ʝʢʩʧʝʨʘʪʘ, ʙʨʦʿ ʧʨʦʤʝʥˀʠʚʠʭ ʿ ʝ ʨʝʜʫʢʦʚʘʥ ʥʘ ʢʦʥʘʯʥʫ ʣʠʩʪʫ ʦʜ 16. ʈʝʟʫʣʪʘʪ ʘʥʘʣʠʟʝ 

ʿʝ ʢʦʨʠʰ˂ʝʥ ʟʘ ʨʘʟʚʦʿ ʤʝʨʥʦʛ ʠʥʩʪʨʫʤʝʥʪʘ ʢʦʿʠ ʤʝʨʠ ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ 

ʫʯʝˁʝ ʠ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʧʝʪ ʜʠʤʝʥʟʠʿʘ.  

ʊʠʤʝ ʿʝ ʜʘʪ ʦʜʛʦʚʦʨ ʥʘ ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 1.1 (ɼʘ ʣʠ ʩʝ ʧʨʝʪʭʦʜʥʦ ʧʨʝʜʣʦʞʝʥʠ 

ʤʦʜʝʣʠ ʝʬʝʢʪʠʚʥʦʩʪʠ ʀʉ ʤʦʛʫ ʤʦʜʠʬʠʢʦʚʘʪʠ, ʦʜʥʦʩʥʦ ʜʦʧʫʥʠʪʠ ʠ ʜʨʫʛʠʤ 

ʨʝʣʝʚʘʥʪʥʠʤ ʜʠʤʝʥʟʠʿʘʤʘ ʫʩʧʝʭʘ ʀʉ ʫ ʢʦʥʪʝʢʩʪʫ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ?), 

ʦʜʥʦʩʥʦ, ʧʨʝʪʭʦʜʥʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʤʦʜʝʣʠ ʝʬʝʢʪʠʚʥʦʩʪʠ ʀʉ ʩʝ ʤʦʛʫ ʤʦʜʠʬʠʢʦʚʘʪʠ 

ʫ ʢʦʥʪʝʢʩʪʫ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʅʦʚʠ ʤʦʜʝʣ ʿʝ ʜʦʧʫˁʝʥ ʥʦʚʦʤ ʜʠʤʝʥʟʠʿʦʤ 

Ăʫʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘñ ʯʠʤʝ ʿʝ ʜʘʪ ʧʦʟʠʪʠʚʘʥ ʦʜʛʦʚʦʨ ʥʘ ʧʦʩʪʘʚˀʝʥʦ ʠʩʪʨʘʞʠʚʘʯʢʦ 

ʧʠʪʘˁʝ.  
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ʋ ʜʨʫʛʦʿ ʬʘʟʠ ʠʩʪʨʘʞʠʚʘˁʘ ʨʘʟʚʠʿʝʥʘ ʿʝ ʧʣʘʪʬʦʨʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʟʘʪʠʤ 

ʧʨʠʤʝˁʝʥʘ ʫ ʧʨʝʜʫʟʝ˂ʫ ʅʘʬʪʥʘ ʠʥʜʫʩʪʨʠʿʘ ʉʨʙʠʿʝ ʘ.ʜ. ʇʨʝʜʫʟʝ˂ʝ ʿʝ ʧʨʚʠ ʧʫʪ 

ʧʨʠʤʝʥʠʣʦ ʩʠʩʪʝʤ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʢʘʦ ʚʠʜ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʅʘ ʦʩʥʦʚʫ 

ʧʨʠʢʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ ʦʜ 279 ʟʘʧʦʩʣʝʥʠʭ, ʧʨʠʤʝʥʦʤ ʤʝʪʦʜʝ ʘʥʢʝʪʝ ʠ ʧʦʩʤʘʪʨʘˁʘ, 

ʩʪʝʢʣʠ ʩʫ ʩʝ ʫʩʣʦʚʠ ʟʘ ʘʥʘʣʠʟʫ. ʅʘʜ ʧʦʜʘʮʠʤʘ ʿʝ ʠʟʚʨʰʝʥʘ ʝʢʩʧʣʦʨʘʪʦʨʥʘ ʬʘʢʪʦʨʩʢʘ 

ʘʥʘʣʠʟʘ ʢʘʢʦ ʙʠ ʩʝ ʫʪʚʨʜʠʣʘ ʩʪʨʫʢʪʫʨʘ ʬʘʢʪʦʨʘ ʫ ʤʦʜʝʣʫ. ʅʘʢʦʥ ʧʦʪʚʨʜʝ ʧʦʜʝʩʥʦʩʪʠ 

ʧʦʯʝʪʥʦʛ ʤʦʜʝʣʘ, ʠʟʚʨʰʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʧʦʫʟʜʘʥʦʩʪʠ ʠ ʚʘʣʠʜʥʦʩʪʠ ʧʨʠʤʝʥʦʤ 

ʢʦʥʬʠʨʤʘʪʦʨʥʝ ʬʘʢʪʦʨʩʢʝ ʘʥʘʣʠʟʝ. ʋʩʪʘʥʦʚˀʝʥʘ ʿʝ ʿʘʢʘ ʧʦʚʝʟʘʥʦʩʪ ʩʚʠʭ ʝʣʝʤʝʥʘʪʘ ʫ 

ʤʦʜʝʣʫ.  

ʊʠʤʝ ʿʝ ʜʘʪ ʦʜʛʦʚʦʨ ʥʘ ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 1.2 (ʂʘʢʘʚ ʩʝ ʦʜʥʦʩ ʦʩʪʚʘʨʫʿʝ ʫ ʤʦʜʝʣʫ 

ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ʫʩʧʝʭʘ ʫ ʢʦʥʪʝʢʩʪʫ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʿʝ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥ ʫ ʧʨʝʜʫʟʝ˂ʫ?), ʦʜʥʦʩʥʦ, ʩʚʠʭ ʧʝʪ ʜʠʤʝʥʟʠʿʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʪʘʙʠʣʥʝ 

ʝʣʝʤʝʥʪʝ ʫ ʤʦʜʝʣʫ ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʘ ʦʜʥʦʩ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ʿʝ 

ʤʝʹʫʟʘʚʠʩʘʥ.  

ʋ ʪʨʝ˂ʦʿ ʬʘʟʠ ʠʩʪʨʘʞʠʚʘˁʘ ʨʘʟʚʠʿʝʥ ʿʝ ʩʪʨʫʢʪʫʨʥʠ ʤʦʜʝʣ ʧʨʠʤʝʥʦʤ ʤʝʪʦʜʝ 

ʩʪʨʫʢʪʫʨʥʠʭ ʿʝʜʥʘʯʠʥʘ ʠ ʠʩʧʠʪʘʥʝ ʩʫ ʤʝʹʫʟʘʚʠʩʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʝʣʝʤʝʥʘʪʘ ʤʦʜʝʣʘ 

ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʇʦʚʝʟʘʥʦʩʪ ʿʝ ʫʪʚʨʹʝʥʘ ʠʟʤʝʹʫ: 

¶ ʪʝʭʥʠʯʢʦʛ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ,  

¶ ʪʝʭʥʠʯʢʦʛ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ,  

¶ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʠ ʫʯʠʥʢʘ ʢʦʨʠʩʥʠʢʘ,  

¶ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʫʯʠʥʢʘ ʢʦʨʠʩʥʠʢʘ, 

¶ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʠ 

¶ ʫʯʠʥʢʘ ʢʦʨʠʩʥʠʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ.  

ʊʠʤʝ ʿʝ ʜʦʢʘʟʘʥʘ ʭʠʧʦʪʝʟa 1 ʠ ʧʦʤʦ˂ʥʝ ʭʠʧʦʪʝʟʝ 1.1, 1.2, 1.4, 1.6, 1.7 ʠ 1.8. ʇʦʤʦ˂ʥʝ 

ʭʠʧʦʪʝʟʝ 1.3 ʠ 1.5 ʥʠʩʫ ʧʦʪʚʨʹʝʥʝ, ʦʜʥʦʩʥʦ ʥʝ ʧʦʩʪʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʚʝʟʘ 

ʠʟʤʝʹʫ ʧʦʩʤʘʪʨʘʥʠʭ ʜʠʤʝʥʟʠʿʘ ʤʦʜʝʣʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʅʘ ʦʩʥʦʚʫ ʦʜʛʦʚʦʨʘ 

ʥʘ ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ 1.1 ʠ 1.2 ʠ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟ ʪʨʝ˂ʝ ʬʘʟʝ, ʜʘʪ ʿʝ 

ʦʜʛʦʚʦʨ ʥʘ ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ 1 (ʂʦʿʝ ʩʝ ʜʠʤʝʥʟʠʿʝ ʤʦʛʫ ʩʤʘʪʨʘʪʠ ʥʘʿʙʦˀʠʤ 

ʧʦʢʘʟʘʪʝˀʠʤʘ ʫʩʧʝʭʘ, ʦʜʥʦʩʥʦ, ʝʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ 
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ʠʤʧʣʝʤʝʥʪʠʨʘʥʦʛ ʫ ʧʨʝʜʫʟʝ˂ʫ?), ʦʜʥʦʩʥʦ, ʜʠʤʝʥʟʠʿʝ ʢʦʿʝ ʩʝ ʤʦʛʫ ʩʤʘʪʨʘʪʠ ʥʘʿʙʦˀʠʤ 

ʧʦʢʘʟʘʪʝˀʠʤʘ ʫʩʧʝʭʘ (ʝʬʝʢʪʠʚʥʦʩʪʠ) ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʧʣʝʤʝʥʪʠʨʘʥʦʛ ʫ 

ʧʨʝʜʫʟʝ˂ʫ ʩʫ: ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ, ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ, ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ, ʫʯʠʥʘʢ 

ʢʦʨʠʩʥʠʢʘ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ ʢʦʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ. ʅʦʚʠʤ 

ʤʦʜʝʣʦʤ ʿʝ ʧʦʪʚʨʹʝʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʝʣʝʤʝʥʘʪʘ ʤʦʜʝʣʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ.  

1.5 ʉʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʠʿʝ 

ɼʠʩʝʨʪʘʮʠʿʘ ʿʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʫ ʜʝʚʝʪ ʧʦʛʣʘʚˀʘ ʥʘ ʥʘʯʠʥ ʜʘ ʤʝʪʦʜʦʣʦʰʢʠ ʧʨʘʪʠ 

ʬʘʟʝ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʧʨʫʞʠ ʯʠʪʘʦʮʫ ʭʨʦʥʦʣʦʰʢʠ ʩʣʝʜ. ʋ ʧʨʚʦʤ ʜʝʣʫ ʩʫ ʧʨʠʢʘʟʘʥʘ 

ʦʧʰʪʘ ʨʘʟʤʘʪʨʘˁʘ ʠ ʦʧʰʪʠ ʢʦʥʮʝʧʪʠ ʜʠʩʝʨʪʘʮʠʿʝ. ɼʨʫʛʠ ʜʝʦ ʧʨʝʜʩʪʘʚˀʘ ʪʝʦʨʝʪʩʢʝ 

ʦʩʥʦʚʝ ʠ ʧʨʝʛʣʝʜ ʣʠʪʝʨʘʪʫʨʝ ʥʝʦʧʭʦʜʥʝ ʟʘ ʠʟʚʦʹʝˁʝ ʠ ʨʝʘʣʠʟʘʮʠʿʫ ʜʠʩʝʨʪʘʮʠʿʝ 

ʦʨʛʘʥʠʟʦʚʘʥʝ ʦʢʦ ʪʨʠ ʧʦʛʣʘʚˀʘ: ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʫʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ ʠ ʝʣʝʢʪʨʦʥʩʢʦʛ ʫʯʝˁʘ. ʊʨʝ˂ʠ ʜʝʦ ʩʝ ʦʜʥʦʩʠ ʥʘ ʠʩʪʨʘʞʠʚʘʯʢʠ ʜʝʦ ʫ ʢʦʿʝʤ ʿʝ 

ʧʨʝʜʩʪʘʚˀʝʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ. ʋ ʯʝʪʚʨʪʦʤ ʜʝʣʫ 

ʩʫ ʧʨʠʢʘʟʘʥʝ ʧʨʠʤʝˁʝʥʝ ʩʪʘʪʠʩʪʠʯʢʝ ʤʝʪʦʜʝ ʠ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ, ʘ ʫ ʧʝʪʦʤ ʜʝʣʫ 

ʿʝ ʧʨʠʢʘʟʘʥʘ ʜʠʩʢʫʩʠʿʘ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ, ʢʘʦ ʠ ʧʨʘʢʪʠʯʥʝ ʠʤʧʣʠʢʘʮʠʿʝ. ʐʝʩʪʠ ʜʝʦ 

ʧʨʠʢʘʟʫʿʝ ʟʘʢˀʫʯʥʘ ʨʘʟʤʘʪʨʘˁʘ ʠ ʧʨʝʜʣʦʛ ʧʨʘʚʘʮʘ ʟʘ ʙʫʜʫ˂ʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʅʘ ʩʘʤʦʤ 

ʢʨʘʿʫ ʜʠʩʝʨʪʘʮʠʿʝ ʥʘʚʝʜʝʥʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʣʠʪʝʨʘʪʫʨʘ ʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʧʨʠʣʦʟʠ ʩʘ 

ʦʩʪʘʣʠʤ ʨʝʣʝʚʘʥʪʥʠʤ ʜʝʪʘˀʠʤʘ ʟʥʘʯʘʿʥʠʤ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʢʦʿʠ ʥʠʩʫ ʫʢˀʫʯʝʥʠ ʫ 

ʦʩʥʦʚʥʠ ʪʝʢʩʪ ʜʠʩʝʨʪʘʮʠʿʝ.      

ʇʦʛʣʘʚˀʝ 1 ï ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʢʘʟ ʢˀʫʯʥʠʭ ʧʨʦʤʝʥʘ ʜʨʫʰʪʚʘ ʠ ʩʘʚʨʝʤʝʥʠʭ ʪʝʥʜʝʥʮʠʿʘ 

ʫ ʧʨʝʜʫʟʝ˂ʫ ʫʩʣʝʜ ʧʦʿʘʚʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʦʩʥʦʚʥʠ 

ʠʟʘʟʦʚʠ ʥʦʚʦʛ, ʜʠʥʘʤʠʯʥʦʛ ʠ ʥʝʠʟʚʝʩʥʦʛ ʧʦʩʣʦʚʥʦʛ ʦʢʨʫʞʝˁʘ ʫʩʣʝʜ ʚʝʣʠʢʝ ʩʪʦʧʝ 

ʪʝʭʥʦʣʦʰʢʠʭ ʧʨʦʤʝʥʘ. ʋ ʦʚʦʤ ʜʝʣʫ ʿʝ ʠʟʣʦʞʝʥʘ ʦʩʥʦʚʥʘ ʠʜʝʿʘ, ʧʨʝʜʤʝʪ ʠ 

ʠʩʪʨʘʞʠʚʘʯʢʠ ʧʨʦʙʣʝʤ, ʮʠˀ ʠʩʪʨʘʞʠʚʘˁʘ, ʦʙʠʤ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʦʛʨʘʥʠʯʝˁʘ, 

ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʭʠʧʦʪʝʟʝ ʠ ʧʨʝʜʩʪʘʚˀʝʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʬʘʟʝ ʫ ʠʩʪʨʘʞʠʚʘˁʫ. 

ʇʦʛʣʘʚˀʝ 2 ï ʧʨʠʢʘʟʫʿʝ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʠʤʘ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ. ʇʦʿʤʦʚʠ ʢʘʦ ʰʪʦ ʩʫ ʢʦʣʘʙʦʨʘʮʠʿʘ, ʢʦʣʘʙʦʨʘʪʠʚʥʠ ʨʘʜ, 

ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʘʣʘʪʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʧʣʘʪʬʦʨʤʝ 

ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʢʘʦ ʠ ʜʨʫʛʠ ʪʝʨʤʠʥʠ ʢʦʿʠ ʜʝʪʘˀʥʠʿʝ ʦʧʠʩʫʿʫ ʪʝʤʫ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ - ʈʘʟʚʦʿ ʤʦʜʝʣʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ˁʝʛʦʚ ʫʪʠʮʘʿ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ ʧʨʝʜʫʟʝ˂ʘ  

 

11  

 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘʢʦʥ ʜʝʪʘˀʥʦʛ ʧʨʦʫʯʘʚʘˁʘ ʨʝʣʝʚʘʥʪʥʝ ʣʠʪʝʨʘʪʫʨʝ ʠ ʧʨʝʪʭʦʜʥʦ 

ʦʙʿʘʚˀʝʥʠʭ ʨʘʜʦʚʘ ʠʩʪʨʘʞʠʚʘʯʘ ʠ ʥʘʫʯʥʠʢʘ ʢʦʿʠ ʩʝ ʙʘʚʝ ʦʚʦʤ ʦʙʣʘʰ˂ʫ.  

ʋ ʧʦʛʣʘʚˀʫ 3 ʿʝ ʧʨʝʜʩʪʘʚˀʝʥ ʫʩʧʝʭ, ʦʜʥʦʩʥʦ ʝʬʝʢʪʠʚʥʦʩʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʢʦʿʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʤʝʥʠ ʥʘ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ɼʝʬʠʥʠʩʘʥ ʿʝ ʧʦʿʘʤ ʫʩʧʝʭʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʧʨʠʢʘʟʘʥ ʿʝ ʦʩʥʦʚʥʠ ʤʦʜʝʣ, ʢʘʦ ʠ ʧʨʝʪʭʦʜʥʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʢʦʿʘ ʠʤʘʿʫ ʟʘ ʮʠˀ ʜʘ ʧʨʝʜʩʪʘʚʝ ʧʨʝʪʭʦʜʥʝ ʨʝʟʫʣʪʘʪʝ, ʟʘʢˀʫʯʢʝ ʠ ʠʩʪʨʘʞʠʚʘʯʢʝ ʤʝʪʦʜʝ 

ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʫ ʜʝʬʠʥʠʩʘʥʝ ʧʦʜʣʦʛʝ ʟʘ ʦʚʫ ʜʠʩʝʨʪʘʮʠʿʫ. ʅʘ ʢʨʘʿʫ ʧʦʛʣʘʚˀʘ ʫʢʨʘʪʢʦ 

ʩʫ ʧʨʠʢʘʟʘʥʠ ʦʩʪʘʣʠ ʤʦʜʝʣʠ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʩʘ ʯʠʤʝ ʩʝ ʟʘʦʢʨʫʞʫʿʝ 

ʧʨʝʛʣʝʜ ʣʠʪʝʨʘʪʫʨʝ ʟʥʘʯʘʿʥʝ ʟʘ ʪʝʤʫ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ʇʦʛʣʘʚˀʝ 4 ï ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʢʘʟ ʧʦʿʤʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʩʘ ʘʩʧʝʢʪʘ ʠʥʬʦʨʤʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ ʠ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʇʦʩʝʙʘʥ ʘʢʮʝʥʘʪ ʿʝ ʩʪʘʚˀʝʥ ʥʘ ʨʘʟʚʦʿ, ʫʧʦʪʨʝʙʫ, 

ʫʪʠʮʘʿ ʠ ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʢʘʢʦ ʙʠ ʩʝ ʦʤʦʛʫ˂ʠʣʘ ʘʜʝʢʚʘʪʥʘ 

ʜʠʩʢʫʩʠʿʘ ʿʝʨ ʿʝ ʩʠʩʪʝʤ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʩʘʤʦ ʩʧʝʮʠʬʠʯʘʥ ʚʠʜ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ.  

ʇʦʛʣʘʚˀʝ 5 ï ʜʘʿʝ ʧʨʠʢʘʟ ʢʦʥʮʝʧʪʫʘʣʥʦʛ ʤʦʜʝʣʘ ʠ ʭʠʧʦʪʝʟʘ ʢʦʿʝ ʩʫ ʥʘʩʪʘʣʝ ʧʨʝʛʣʝʜʦʤ 

ʣʠʪʝʨʘʪʫʨʝ ʠ ʨʘʟʤʘʪʨʘˁʠʤʘ ʫ ʧʨʝʪʭʦʜʥʘ ʪʨʠ ʧʦʛʣʘʚˀʘ.  

ʇʦʛʣʘʚˀʝ 6 ï ʧʨʝʜʩʪʘʚˀʘ ʦʧʠʩ ʤʝʪʦʜʦʣʦʛʠʿʝ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ. 

ʇʨʠʢʘʟʘʥ ʿʝ ʜʝʪʘˀʘʥ ʨʘʟʚʦʿ ʤʝʨʥʦʛ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʘʦ ʠ ʦʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʫʟʦʨʢʘ.  

ʇʦʛʣʘʚˀʝ 7 ï ʦʧʠʩʫʿʝ ʧʨʠʤʝˁʝʥʝ ʩʪʘʪʠʩʪʠʯʢʝ ʤʝʪʦʜʝ ʢʦʿʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʟʘ ʘʥʘʣʠʟʫ 

ʧʦʜʘʪʘʢʘ. ɼʝʪʘˀʥʦ ʿʝ ʧʨʠʢʘʟʘʥʘ ʜʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ ʠ ʪʝʩʪ ʭʦʤʦʛʝʥʦʩʪʠ ʫʟʦʨʢʘ. 

ʆʧʠʩʘʥ ʿʝ ʧʨʦʮʝʩ ʪʝʩʪʠʨʘˁʘ ʢʦʥʮʝʧʪʫʘʣʥʦʛ ʤʦʜʝʣʘ ʠ ʭʠʧʦʪʝʟʘ ʫʟ ʧʦʤʦ˂ ʫʟʦʨʢʘ, ʢʘʦ 

ʠ ʦʮʝʥʘ ʜʦʙʠʿʝʥʦʛ ʤʦʜʝʣʘ. 

ʇʦʛʣʘʚˀʝ 8 ï ʧʨʝʜʩʪʘʚˀʘ ʜʠʩʢʫʩʠʿʫ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʠʩʪʨʘʞʠʚʘˁʝʤ. ʆʧʠʩʘʥʝ ʩʫ 

ʧʨʘʢʪʠʯʥʝ ʠʤʧʣʠʢʘʮʠʿʝ ʠ ʦʛʨʘʥʠʯʝˁʘ ʠʩʪʨʘʞʠʚʘˁʘ.  

ʋ ʧʦʛʣʘʚˀʫ 9 ʩʫ ʠʟʣʦʞʝʥʘ ʟʘʢˀʫʯʥʘ ʨʘʟʤʘʪʨʘˁʘ ʠ ʩʫʤʠʨʘʥ ʿʝ ʥʘʫʯʥʠ ʜʦʧʨʠʥʦʩ 

ʜʠʩʝʨʪʘʮʠʿʝ. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʥʘʟʥʘʯʝʥʠ ʩʫ ʧʨʘʚʮʠ ʙʫʜʫ˂ʠʭ ʠʩʪʨʘʞʠʚʘˁʘ.  

ʇʨʝʛʣʝʜ ʩʪʨʫʢʪʫʨʝ ʠ ʪʦʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʜʘʪ ʿʝ ʥʘ ʩʣʠʮʠ 1.2. 
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ʉʣʠʢʘ I-2. ʇʨʠʢʘʟ ʩʪʨʫʢʪʫʨʝ ʠ ʪʦʢʘ ʠʩʪʨʘʞʠʚʘˁʘ 
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ʈʘʟʤʘʪʨʘˁʝ ʤʝʪʦʜʦʣʦʰʢʠʭ 

ʘʩʧʝʢʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʇʨʝʛʣʝʜ ʪʝʦʨʝʪʩʢʠʭ 

ʦʩʥʦʚʘ ʠ ʨʝʟʫʣʪʘʪʘ 

ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ  

ʇʨʠʢʘʟ ʩʪʘˁʘ ʫ ʦʙʣʘʩʪʠ 

ʀʟʙʦʨ ʤʝʪʦʜʘ 

ʠʩʪʨʘʞʠʚʘˁʘ  

ʀʟʙʦʨ 

ʫʟʦʨʢʘ  

ʈʘʟʚʦʿ ʢʦʥʮʝʧʪʫʘʣʥʦʛ ʤʦʜʝʣʘ  

ʈʘʟʚʦʿ ʠʥʩʪʨʫʤʝʥʪʘ 

ʟʘ ʠʩʧʠʪʠʚʘˁʝ  

ʇʨʠʢʫʧˀʘˁʝ 

ʧʦʜʘʪʘʢʘ ʠ ʧʨʠʧʨʝʤʘ 

ʟʘ ʘʥʘʣʠʟʫ 

ɸʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ, 

ʪʝʩʪʠʨʘˁʝ ʤʦʜʝʣʘ ʠ 

ˁʝʛʦʚʘ ʦʮʝʥʘ  

ɼʠʩʢʫʩʠʿʘ, ʧʨʘʚʮʠ 

ʙʫʜʫ˂ʠʭ ʠʩʪʨʘʞʠʚʘˁʘ 

ʠ ʟʘʢˀʫʯʘʢ  

ʈʘʟʚʦʿ (ʜʝʬʠʥʠʩʘˁʝ) 

ʤʦʜʝʣʘ 
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II ʊɽʆʈʀɱʉʂɽ ʇʆɼʃʆɻɽ 
 

 

ʋ ʦʚʦʤ ʜʝʣʫ ʩʫ ʦʧʠʩʘʥʝ ʪʝʦʨʠʿʩʢʝ ʦʩʥʦʚʝ ʠ ʧʨʝʛʣʝʜ ʣʠʪʝʨʘʪʫʨʝ ʥʝʦʧʭʦʜʥʝ ʟʘ 

ʠʟʚʦʹʝˁʝ ʠ ʨʝʘʣʠʟʘʮʠʿʫ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʨʛʘʥʠʟʦʚʘʥʝ ʦʢʦ ʪʨʠ ʧʦʛʣʘʚˀʘ. ʅʘ ʩʘʤʦʤ 

ʧʦʯʝʪʢʫ ʿʝ ʧʨʝʜʩʪʘʚˀʝʥ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʟʘʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʠʤʘ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ (ʧʦʛʣʘʚˀʝ 2), ʟʘʪʠʤ, ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʩʘ ʘʩʧʝʢʪʘ 

ʫʧʨʘʚˀʘˁʘ ʠ ʤʝʨʝˁʘ ʫʩʧʝʭʘ ˁʝʛʦʚʝ ʧʨʠʤʝʥʝ (ʧʦʛʣʘʚˀʝ 3). ʋ ʯʝʪʚʨʪʦʤ ʧʦʛʣʘʚˀʫ 

ʧʨʝʛʣʝʜʘ ʣʠʪʝʨʘʪʫʨʝ ʜʝʪʘˀʥʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʢʦʿʝ ʿʝ ʨʘʟʚʠʿʝʥʦ ʥʘ 

ʦʩʥʦʚʘʤʘ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ, ʘ ʢʦʿʘ ʿʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʢʘʦ ʚʠʜ ʠʥʪʝʨʘʢʪʠʚʥʝ 

ʢʦʣʘʙʦʨʘʮʠʿʝ. ʅʘ ʢʨʘʿʫ ʦʚʦʛ ʧʦʛʣʘʚˀʘ ʜʘʪ ʿʝ ʧʨʠʢʘʟ ʜʦʩʘʜʘʰˁʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʫ 

ʫʩʤʝʨʝʥʘ ʥʘ ʨʘʟʣʠʯʠʪʝ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ. 

ʋ ʮʠˀʫ ʧʨʝʛʣʝʜʘ ʜʦʩʘʜʘʰˁʠʭ ʨʝʟʫʣʪʘʪʘ ʠ ʪʝʦʨʝʪʩʢʠʭ ʧʦʜʣʦʛʘ ʢʦʨʠʰ˂ʝʥ ʿʝ 

ʂʦʙʩʦʥ2 ʧʦʨʪʘʣ ʩʘ ʧʨʠʧʘʜʘʿʫ˂ʠʤ ʩʝʨʚʠʩʠʤʘ ʢʦʿʠ ʠʤʘʿʫ ʧʨʠʩʪʫʧ ʝʣʝʢʪʨʦʥʩʢʠʤ 

ʯʘʩʦʧʠʩʠʤʘ ʩʣʝʜʝ˂ʠʭ ʠʟʜʘʚʘʯʘ: ĂWiley Interscienceñ, ĂSpringer/Kluwerñ, Ăɽlsevierñ, 

ĂSAGE Pubishingñ, ʠ ʜʨ. ʂˀʫʯʥʝ ʨʝʯʠ ʢʘʦ ʰʪʦ ʩʫ Ăʢʦʣʘʙʦʨʘʮʠʿʘ (ʝʥʛʣ. Collaboration)ñ, 

Ăʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ (ʝʥʛʣ. Collaboration system)ñ, Ăʝʣʝʢʪʨʦʥʩʢʘ ʢʦʣʘʙʦʨʘʮʠʿʘ 

(ʝʥʛʣ. ʝ-Collaboration)ñ, Ăʫʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (ʝʥʛʣ. Information system 

success)ñ, Ăʤʦʜʝʣ ʟʘ ʤʝʨʝˁʝ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (ʝʥʛʣ. Information system 

success model)ñ, Ăʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ (ʝʥʛʣ. E-learning)ñ, Ăʩʠʩʪʝʤʠ ʟʘ ʫʯʝˁʝ ʥʘ ʜʘˀʠʥʫ 

(ʝʥʛʣ. E-learning systems)ñ, Ăʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʫʯʝˁʝ ʥʘ ʜʘˀʠʥʫ (ʝʥʛʣ. E-learning 

systems success)ñ, ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʟʘ ʧʨʝʪʨʘʛʫ ʪʝʦʨʝʪʩʢʠʭ ʧʨʝʪʧʦʩʪʘʚʢʠ ʨʝʟʫʣʪʘʪʘ 

ʜʦʩʘʜʘʰˁʠʭ ʠʩʪʨʘʞʠʚʘˁʘ. 

                                           
2 ʂʦʥʟʦʨʮʠʿʫʤ ʙʠʙʣʠʦʪʝʢʘ ʉʨʙʠʿʝ ʟʘ ʦʙʿʝʜʠˁʝʥʫ ʥʘʙʘʚʢʫ (ʂʦɹʉʆʅ) 
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2. ʉʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʘʦ ʚʠʜ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ  

 
 

 

 

 

 

Ăɱʘ ʥʠʢʘʜʘ ʥʠʩʘʤ ʧʦʢʫʰʘʚʘʦ  ʜʘ  ʥʘʫʯʠʤ  

ʩʚʦʿʝ ʩʪʫʜʝʥʪʝ  ʩʚʝʤʫ ... ʥʝʛʦ  ʩʘʤ  

ʧʦʢʫʰʘʚʘʦ  ʜʘ ʨʘʟʚʠʿʝʤ ʦʢʨʫʞʝˁʝ ʫ  ʢʦʤʝ  

ʦʥʠ  ʤʦʛʫ  ʜʘ  ʫʯʝ.ñ 

ɸʣʙʝʨʪ ɸʿʥʰʪʘʿʥ 

 

ʋ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʿʝ ʧʨʠʢʘʟʘʥ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ 

ʧʨʠʥʮʠʧʠʤʘ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ. ʇʦʿʤʦʚʠ ʢʘʦ ʰʪʦ ʩʫ ʢʦʣʘʙʦʨʘʮʠʿʘ, 

ʢʦʣʘʙʦʨʘʪʠʚʥʠ ʨʘʜ, ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʘʣʘʪʠ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ, ʧʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʢʘʦ ʠ ʜʨʫʛʠ ʪʝʨʤʠʥʠ ʢʦʿʠ ʜʝʪʘˀʥʠʿʝ 

ʦʧʠʩʫʿʫ ʪʝʤʫ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘʢʦʥ ʜʝʪʘˀʥʦʛ ʧʨʦʫʯʘʚʘˁʘ ʨʝʣʝʚʘʥʪʥʝ 

ʣʠʪʝʨʘʪʫʨʝ ʠ ʧʨʝʪʭʦʜʥʦ ʦʙʿʘʚˀʝʥʠʭ ʨʘʜʦʚʘ ʠʩʪʨʘʞʠʚʘʯʘ ʠ ʥʘʫʯʥʠʢʘ ʢʦʿʠ ʩʝ ʙʘʚʝ ʦʚʦʤ 

ʦʙʣʘʰ˂ʫ. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʫ ʧʦʛʣʘʚˀʫ ʿʝ ʧʨʠʢʘʟʘʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʧʦʤʝʥʫʪʠʭ 

ʧʦʿʤʦʚʘ.   

ʆʩʥʦʚʥʝ ʧʨʦʤʝʥʝ ʢʦʿʝ ʩʝ ʜʘʥʘʩ ʜʝʰʘʚʘʿʫ ʫ ʧʦʜʨʫʯʿʫ ʧʨʠʤʝʥʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ ʧʦʪʠʯʫ ʫʧʨʘʚʦ ʠʟ ʦʙʣʘʩʪʠ ʢʦʣʘʙʦʨʘʪʠʚʥʦʛ ʨʘʜʘ [19]. ʆʥʝ ʩʫ ʩʘ ʿʝʜʥʝ 

ʩʪʨʘʥʝ ʧʦʟʠʪʠʚʥʝ ʠ ʦʛʣʝʜʘʿʫ ʩʝ ʫ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʩʧʝʮʠʿʘʣʥʠʭ ʘʣʘʪʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ 

ʢʦʿʠ ʫ ʥʝʢʠʤ ʧʦʩʣʦʚʥʠʤ ʩʠʩʪʝʤʠʤʘ ʤʦʛʫ ʜʘ ʠʤʘʿʫ ʟʘ ʨʝʟʫʣʪʘʪ ʟʥʘʯʘʿʥʫ ʬʣʝʢʩʠʙʠʣʥʦʩʪ 

ʫ ʨʘʜʫ ʠ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ [20]ï[22]. ʋʧʦʪʨʝʙʘ ʧʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʤʦʞʝ ʜʘ 

ʙʫʜʝ ʟʥʘʯʘʿʥʘ ʫ ʩʤʠʩʣʫ ʫʥʘʧʨʝʹʝˁʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʥʘ ʙʘʟʠ ʢʦʿʠʭ ʩʝ ʨʘʟʚʠʿʘ ʦʩʥʦʚʥʘ 

ʩʪʨʘʪʝʛʠʿʘ ʧʨʝʜʫʟʝ˂ʘ, ʧʦʩʪʠʞʝ ʢʦʥʢʫʨʝʥʪʩʢʘ ʧʨʝʜʥʦʩʪ ʠ ʧʨʦʠʟʚʦʜʝ ʚʨʝʜʥʦʩʪʠ ʟʘ 

ʧʦʩʣʦʚʥʝ ʩʠʩʪʝʤʝ ʠ ˁʝʛʦʚʝ ʢʣʠʿʝʥʪʝ [23]. ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ 

ʦʤʦʛʫ˂ʫʿ ʫ ʯʣʘʥʦʚʠʤʘ ʪʠʤʘ ʜʘ ʦʩʪʚʘʨʝ ʮʠˀʝʚʝ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʿʝʢʪʘ [1]. ʉʘ ʜʨʫʛʝ 

ʩʪʨʘʥʝ, ʦʚʘʢʚʝ ʧʨʦʤʝʥʝ ʤʦʛʫ ʜʘ ʧʨʦʠʟʚʝʜʫ ʥʝʛʘʪʠʚʥʝ ʝʬʝʢʪʝ. ʋʣʦʛʘ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʜ ʚʠʨʪʫʝʣʥʠʭ ʪʠʤʦʚʘ ʤʦʞʝ ʜʘ ʠʟʘʟʦʚʝ ʦʪʫʹʝʥʦʩʪ ʯʣʘʥʦʚʘ ʪʠʤʘ ʠ ʜʘ 

ʩʤʘˁʠ ʢʦʥʪʘʢʪ ʣʠʮʝʤ ʫ ʣʠʮʝ [24]. ɺʠʨʪʫʝʣʥʦ ʦʢʨʫʞʝˁʝ ʩʝ ʩʫʩʨʝ˂ʝ ʩʘ ʠʟʘʟʦʚʠʤʘ ʢʘʦ 

ʰʪʦ ʩʫ ʫʪʠʮʘʿ ʢʫʣʪʫʨʥʠʭ ʨʘʟʣʠʯʠʪʦʩʪʠ, ʛʝʥʝʨʠʩʘˁʝ ʟʥʘˁʘ, ʦʩʝ˂ʘʿ ʧʨʠʩʫʩʪʚʘ 

ʧʦʿʝʜʠʥʘʮʘ ʠ ʚʘʨʠʿʘʮʠʿʝ ʫ ʧʦʥʘʰʘˁʫ ʪʦʢʦʤ ʧʨʦʮʝʩʘ ʢʦʣʘʙʦʨʘʮʠʿʝ [25], [26].  

ɼʨʫʛʠ ʠʩʪʨʘʞʠʚʘʯʠ ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʩʝ ʨʝʩʫʨʩʠ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʣʘʪʬʦʨʤʝ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʤʦʛʫ ʛʨʫʧʠʩʘʪʠ ʫ ʪʨʠ ʦʩʥʦʚʥʝ ʦʙʣʘʩʪʠ ʦʢʦ ʢʦʿʠʭ ʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʤʦʛʫ ʩʪʨʫʢʪʫʠʨʘʪʠ, ʯʠʤʝ ʦʥʠ ʧʦʩʪʘʿʫ ʢʦʨʠʩʥʠʿʠ. ʊʦ ʩʫ 

ʨʝʩʫʨʩʠ ʟʘ ʧʦʜʨʰʢʫ ʤʝʥʘ˅ʤʝʥʪʫ, ʢʦʦʨʜʠʥʘʮʠʿʠ ʠ ʝʚʘʣʫʘʮʠʿʠ [19]. ɽʚʘʣʫʘʮʠʿʫ 

ʢʦʣʘʙʦʨʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʘ ʪʠʤʝ ʠ ʫʦʧʰʪʝ ʀʊ ʨʝʩʫʨʩʘ, ʪʨʝʙʘ ʨʝʘʣʠʟʦʚʘʪʠ 
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ʧʨʦʮʝˁʫʿʫ˂ʠ ʩʚʦʿʩʪʚʦ ʩʘʚʨʝʤʝʥʦʩʪʠ ʠ ʫʩʢʣʘʹʝʥʦʩʪʠ ʰʠʨʦʤ ʮʝʣʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʿʝʨ 

ʪʘʢʦ ʦʥʝ ʤʦʛʫ ʜʘ ʦʩʪʚʘʨʝ ʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʟʘ ʧʦʩʣʦʚʥʠ ʩʠʩʪʝʤ [27]. ʋʧʦʪʨʝʙʘ 

ʪʝʭʥʦʣʦʛʠʿʝ ʝʣʝʢʪʨʦʥʩʢʦʛ ʧʦʩʣʦʚʘˁʘ ʫʪʠʯʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ ʥʘ 

ʜʠʨʝʢʪʘʥ ʠ ʥʘ ʠʥʜʠʨʝʢʪʘʥ ʥʘʯʠʥ, ʧʨʦʤʦʚʠʰʫ˂ʠ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫʥʫʪʘʨ ʦʨʛʘʥʠʟʘʮʠʿʝ 

(ʠʥʪʨʘʢʦʣʘʙʦʨʘʮʠʿʘ) ʠ ʠʟʚʘʥ ˁʝ (ʠʥʪʝʨʢʦʣʘʙʦʨʘʮʠʿʘ) [28]. 

2.1  ʂʦʣʘʙʦʨʘʮʠʿʘ ʢʘʦ ʬʝʥʦʤʝʥ ʩʘʚʨʝʤʝʥʦʛ ʩʘʜʝʿʩʪʚʘ ʫ ʧʦʩʣʦʚʥʦʤ ʩʠʩʪʝʤʫ 

ʇʦʿʘʤ Ăʢʦʣʘʙʦʨʘʮʠʿʘñ ʩʝ ʤʦʞʝ ʜʝʬʠʥʠʩʘʪʠ ʢʘʦ ʧʨʦʮʝʩ ʢʦʿʠ ʪʨʘʿʝ ʠ ʢʦʿʠ ʩʝ 

ʨʘʟʚʠʿʘ, ʘ ʫ ʢʦʿʝʤ ʩʝ ʜʚʘ ʠʣʠ ʚʠʰʝ ʜʨʫʰʪʚʝʥʠʭ ʩʫʙʿʝʢʘʪʘ ʫʟʘʿʘʤʥʦ ʫʢˀʫʯʫʿʫ ʫ 

ʟʘʿʝʜʥʠʯʢʝ ʘʢʪʠʚʥʦʩʪʠ ʫ ʮʠˀʫ ʧʦʩʪʠʟʘˁʘ ʙʘʨ ʿʝʜʥʦʛ ʟʘʿʝʜʥʠʯʢʦʛ ʮʠˀʘ [5]. ʋ 

ʢʦʥʪʝʢʩʪʫ ʧʦʩʣʦʚʥʠʭ ʩʠʩʪʝʤʘ, ʢʦʣʘʙʦʨʘʮʠʿʘ ʿʝ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʧʦʥʘʚˀʘʿʫ˂ʠ ʧʨʦʮʝʩ ʫ 

ʢʦʤʝ ʜʚʦʿʝ ʠʣʠ ʚʠʰʝ ˀʫʜʠ ʨʘʜʠ ʟʘʿʝʜʥʦ ʜʝʣʝ˂ʠ ʟʥʘˁʝ ʫ ʮʠˀʫ ʦʩʪʚʘʨʝˁʘ ʟʘʿʝʜʥʠʯʢʦʛ 

ʮʠˀʘ ʠʣʠ ʠʩʧʫˁʝˁʫ ʟʘʭʪʝʚʘ. ʆʥʘ ʿʝ ʥʝʦʧʭʦʜʥʘ ʢʘʢʦ ʙʠ ʩʝ ʠʩʢʦʨʠʩʪʠʦ ʠʥʪʝʣʝʢʪʫʘʣʥʠ 

ʢʘʧʠʪʘʣ ʦʨʛʘʥʠʟʘʮʠʿʝ. ʇʦʿʘʚʘ ʠʥʪʝʨʥʝʪʘ ʠ ʨʘʟʚʦʿ ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ (ʀʂʊ) ʩʫ ʦʤʦʛʫ˂ʠʣʠ ʢʦʣʘʙʦʨʘʮʠʿʫ ʙʝʟ ʨʘʥʠʿʝ ʫʩʪʘʥʦʚˀʝʥʠʭ ʛʨʘʥʠʮʘ ʫ 

ʢʦʿʦʿ ʫʯʝʩʪʚʫʿʫ ʪʠʤʦʚʠ ˀʫʜʠ ʥʝ ʩʘʤʦ ʩʘ ʿʝʜʥʝ ʣʦʢʘʮʠʿʝ, ʥʝʛʦ ʠʟ ʨʘʟʣʠʯʠʪʠʭ 

ʛʝʦʛʨʘʬʩʢʠ ʫʜʘˀʝʥʠʭ ʣʦʢʘʮʠʿʘ. ɼʘ ʙʠ ʩʝ ʦʚʘʢʘʚ ʚʠʜ ʩʘʨʘʜˁʝ ʢʦʨʠʩʪʠʦ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ 

ʧʦʩʣʫ, ʥʝʦʧʭʦʜʥʠ ʩʫ ʩʠʩʪʝʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʢʦʨʠʩʪʝ ʀʂʊ ʠ ʠʥʪʝʨʥʝʪ. ʋ 

ʜʠʩʝʨʪʘʮʠʿʠ ʩʝ, ʧʦʜ ʧʦʿʤʦʤ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʧʦʜʨʘʟʫʤʝʚʘ ʚʠʜ ʠʥʬʦʨʤʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ ʢʦʿʠ ʿʝ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ, ʘʣʠ ʫ ʠʩʪʦ ʚʨʝʤʝ ʠ ʧʣʘʪʬʦʨʤʘ ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ 

ʩʢʫʧ ʩʦʬʪʚʝʨʩʢʠʭ ʢʦʤʧʦʥʝʥʪʠ ʠ ʫʩʣʫʛʘ, ʘ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ ʦʨʛʘʥʠʟʘʮʠʿʠ ʜʘ ʧʦʩʪʠʛʥʝ 

ʧʦʩʣʦʚʥʝ ʮʠˀʝʚʝ ʠ ʫʥʘʧʨʝʜʠ ʧʝʨʬʦʨʤʘʥʩʝ.  

ʂʦʣʘʙʦʨʘʮʠʿʘ ʧʦʪʠʯʝ ʦʜ ʣʘʪʠʥʩʢʝ ʨʝʯʠ collaborare [29] ʠ ʠʤʘ ʟʥʘʯʝˁʝ Ăʨʘʜʠʪʠ 

ʩʘñ. ʅʘʩʪʘʣʘ ʿʝ ʦʜ ʜʚʝ ʨʝʯʠ com- h ʪʦ ʟʥʘʯʠ Ăʩʘñ ʠ labore h ʪʦ ʟʥʘʯʠ Ăʨʘʜʠʪʠñ. ʋ 

ʈʝʯʥʠʢʫ ʩʨʧʩʢʦʛ ʿʝʟʠʢʘ ʄʘʪʠʮʝ ʩʨʧʩʢʝ [30], ʦʚʘ ʨʝʯ ʟʥʘʯʠ Ăʟʘʿʝʜʥʠʯʢʠ ʨʘʜ, ʩʘʨʘʜˁʘ 

ʥʘ ʥʝʢʦʤ ʧʦʩʣʫñ. ɿʘʿʝʜʥʠʯʢʠ ʨʘʜ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʧʦʩʪʦʿʠ ʚʠʰʝ ˀʫʜʠ ʠ ʟʙʦʛ ʪʦʛʘ 

ʢʦʣʘʙʦʨʘʮʠʿʘ ʤʦʨʘ ʜʘ ʙʫʜʝ ʫʩʤʝʨʝʥʘ ʢʘ ʟʘʿʝʜʥʠʯʢʦʤ ʮʠˀʫ. ʋʢʦʣʠʢʦ ʿʝ ʨʘʜ ʫʩʤʝʨʝʥ ʥʘ 

ʨʘʟʣʠʯʠʪʝ ʮʠˀʝʚʝ, ʦʥʜʘ ʿʝ ʪʦ ʧʦʿʝʜʠʥʘʯʥʠ ʨʘʜ. ɿʙʦʛ ʪʦʛʘ ʿʝ ʜʝʬʠʥʠʮʠʿʘ ʢʦʣʘʙʦʨʘʮʠʿʝ 

Ăʨʘʜ ʛʨʫʧʝ ʠʣʠ ʪʠʤʘ ʫ ʮʠˀʫ ʦʩʪʚʘʨʝˁʘ ʟʘʿʝʜʥʠʯʢʦʛ ʮʠˀʘñ [31], ʛʜʝ ʮʠˀ ʧʨʝʜʩʪʘʚˀʘ 

ʞʝˀʝʥʦ ʩʪʘˁʝ ʠʣʠ ʠʩʭʦʜ. ʉʪʦʛʘ, ʩʘʨʘʜˁʘ ʠʣʠ ʢʦʣʘʙʦʨʘʮʠʿʘ ʫʢˀʫʯʫʿʝ ʚʠʰʝ 

ʧʦʿʝʜʠʥʘʮʘ ʢʦʿʠ ʢʦʤʙʠʥʫʿʫ ʩʚʦʿʝ ʥʘʧʦʨʝ ʟʘ ʧʦʩʪʠʟʘˁʝ ʥʝʢʦʛ ʩʪʘˁʘ ʠʣʠ ʠʩʭʦʜʘ. 

ʋ ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʧʦʿʘʤ ʢʦʣʘʙʦʨʘʮʠʿʘ ʧʦʚʝʟʫʿʝ, ʘ ʧʦʥʝʢʘʜ ʠ ʠʟʿʝʜʥʘʯʘʚʘ ʩʘ 

ʧʦʿʤʦʚʠʤʘ ʢʘʦ ʰʪʦ ʩʫ ʢʦʦʨʜʠʥʘʮʠʿʘ, ʩʘʨʘʜˁʘ ʠ ʪʠʤʩʢʠ ʨʘʜ [32], [33]. ʆʚʠ ʧʦʿʤʦʚʠ 
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ʠʤʘʿʫ ʟʘʿʝʜʥʠʯʢʝ ʝʣʝʤʝʥʪʝ ʘʣʠ ʩʝ ʥʠʢʘʢʦ ʥʝ ʤʦʛʫ ʠʟʿʝʜʥʘʯʠʪʠ. ʉʣʠʢʘ II-1 ʧʨʝʜʩʪʘʚˀʘ 

ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʧʦʨʝʹʝˁʘ ʢʦʣʘʙʦʨʘʮʠʿʝ ʠ ʧʦʤʝʥʫʪʠʭ ʧʦʿʤʦʚʘ ʫʟ ʧʦʤʦ˂ ɺʝʥʦʚʠʭ 

ʜʠʿʘʛʨʘʤʘ. ʂʦʣʘʙʦʨʘʮʠʿʘ ʩʝ ʫ ʤʥʦʛʦʤʝ ʧʨʝʢʣʘʧʘ ʩʘ ʢʦʦʨʜʠʥʘʮʠʿʦʤ ʠ ʩʘʨʘʜˁʦʤ. ʆʚʘ 

ʜʚʘ ʝʣʝʤʝʥʪʘ ʩʫ ʥʝʦʧʭʦʜʥʘ ʢʘʢʦ ʙʠ ʜʦʰʣʦ ʜʦ ʢʦʣʘʙʦʨʘʮʠʿʝ. ʂʦʦʨʜʠʥʘʮʠʿʘ ʿʝ 

ʦʜʨʝʹʠʚʘˁʝ ʨʝʜʦʩʣʝʜʘ ʤʝʹʫʟʘʚʠʩʥʠʭ ʝʣʝʤʝʥʘʪʘ ʢʘʢʦ ʙʠ ʥʘ ʝʬʠʢʘʩʘʥ ʥʘʯʠʥ ʦʩʪʚʘʨʠʣʠ 

ʨʘʜʥʝ ʟʘʜʘʪʢʝ [34]. ɿʘ ʧʨʦʮʝʩ ʢʦʦʨʜʠʥʘʮʠʿʝ ʥʝʦʧʭʦʜʥʦ ʿʝ ʧʦʩʪʦʿʘˁʝ ʧʝʪ ʘʢʪʠʚʥʦʩʪʠ: 

(1) ʤʝʹʫʩʦʙʥʦ ʜʦʛʦʚʘʨʘˁʝ, (2) ʜʠʨʝʢʪʥʘ ʢʦʥʪʨʦʣʘ, (3) ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʘ ʚʝʰʪʠʥʘ ʠ 

ʥʦʨʤʠ, (4) ʨʘʜʥʠʭ ʧʨʦʮʝʩʘ ʠ (5) ʨʝʟʫʣʪʘʪʘ [35]. ʋ ʦʚʦʤ ʧʨʦʮʝʩʫ ʿʝʜʠʥʦ ʿʝ ʚʘʞʥʦ ʜʘ ʩʝ 

ʦʜʨʝʜʠ ʝʬʠʢʘʩʘʥ ʨʝʜʦʩʣʝʜ ʠ ʥʠʿʝ ʦʙʘʚʝʟʫʿʫ˂ʝ ʫʟʘʿʘʤʥʦ ʫʢˀʫʯʠʚʘˁʝ ʫ ʟʘʿʝʜʥʠʯʢʝ 

ʘʢʪʠʚʥʦʩʪʠ. ʆʚʦ ʿʝ ʦʩʥʦʚʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʢʦʦʨʜʠʥʘʮʠʿʝ ʠ ʢʦʣʘʙʦʨʘʮʠʿʝ ʠ ʟʙʦʛ ʪʦʛʘ 

ʢʦʦʨʜʠʥʘʮʠʿʘ ʠʟʣʘʟʠ ʠʟ ʦʢʚʠʨʘ ʢʦʣʘʙʦʨʘʮʠʿʝ. ʀʘʢʦ ʿʝ ʢʦʣʘʙʦʨʘʮʠʿʘ ʰʠʨʠ ʧʦʿʘʤ, ʩʚʠ 

ʝʬʝʢʪʠʚʥʠ ʢʦʣʘʙʦʨʘʪʠʚʥʠ ʥʘʧʦʨʠ ʟʘʭʪʝʚʘʿʫ ʨʘʟʣʠʯʠʪʝ ʥʠʚʦʝ ʢʦʦʨʜʠʥʘʮʠʿʝ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʝʣʠʯʠʥʝ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʟʘʜʘʪʢʘ. ʉʘʨʘʜˁʘ ʧʨʝʜʩʪʘʚˀʘ ʩʪʘʚ 

ʧʦʿʝʜʠʥʮʘ ʜʘ ʨʘʜʠ ʩʘ ʜʨʫʛʠʤʘ, ʢʘʦ ʠ ʚʝʨʦʚʘˁʝ ʜʘ ʿʝ ʟʘʿʝʜʥʠʯʢʠ ʮʠˀ ʚʘʞʥʠʿʠ ʦʜ 

ʠʥʜʠʚʠʜʫʘʣʥʦʛ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ, ʩʘʨʘʜˁʘ ʿʝ ʢʦʥʮʠʧʠʨʘʥʘ ʢʘʦ ʩʪʘʚ ʧʦʿʝʜʠʥʮʘ ʢʦʿʠ ʿʝ 

ʧʦʪʨʝʙʘʥ ʟʘ ʝʬʝʢʪʠʚʥʫ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʥʝ ʧʨʝʜʩʪʘʚˀʘ ʩʠʥʦʥʠʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʅʘ 

ʩʣʠʮʠ II-1 ʿʝ ʜʘʪ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʦʜʥʦʩʘ ʢʦʣʘʙʦʨʘʮʠʿʝ ʠ ʩʘʨʘʜˁʝ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, 

ʪʠʤʩʢʠ ʨʘʜ ʿʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʩʘʜʨʞʘʥ ʫ ʢʦʣʘʙʦʨʘʮʠʿʠ ʠ ʤʦʞʝ ʩʝ ʧʦʜʚʝʩʪʠ ʧʦʜ ʦʚʘʿ 

ʧʦʿʘʤ. ʆʩʥʦʚʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʪʠʤʩʢʦʛ ʨʘʜʘ ʠ ʢʦʣʘʙʦʨʘʮʠʿʝ ʿʝ ʫ ʥʠʚʦʫ ʘʥʘʣʠʟʝ. 

ʂʦʣʘʙʦʨʘʮʠʿʘ ʫʢˀʫʯʫʿʝ ʧʦʿʝʜʠʥʮʝ, ʛʨʫʧʝ, ʦʜʝˀʝˁʘ, ʦʨʛʘʥʠʟʘʮʠʿʝ, ʠʣʠ ʙʠʣʦ ʢʦʿʫ 

ʤʝʹʫʩʦʙʥʫ ʢʦʤʙʠʥʘʮʠʿʫ, ʘ ʪʠʤʩʢʠ ʨʘʜ ʧʨʝʜʩʪʘʚˀʘ ʠʩʢˀʫʯʠʚʦ ʧʦʿʝʜʠʥʮʝ ʫʥʫʪʘʨ 

ʿʝʜʥʦʛ ʪʠʤʘ, ʘ ʥʝ ʠʟʤʝʹʫ ʪʠʤʦʚʘ ʢʘʦ ʰʪʦ ʿʝ ʪʦ ʩʣʫʯʘʿ ʩʘ ʢʦʣʘʙʦʨʘʮʠʿʦʤ. ɿʙʦʛ ʪʦʛʘ ʿʝ 

ʪʠʤʩʢʠ ʨʘʜ ʩʘʤʦ ʜʝʦ ʢʦʣʘʙʦʨʘʮʠʿʝ.    

       

 

ʉʣʠʢʘ II-1. ʂʦʣʘʙʦʨʘʮʠʿʘ [5] 
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ʂʦʣʘʙʦʨʘʪʠʚʥʠ ʨʘʜ ʧʨʝʜʩʪʘʚˀʘ ʨʘʜ ʢʦʿʠ ʟʘʭʪʝʚʘ ʢʦʦʨʜʠʥʘʮʠʿʫ, ʩʘʨʘʜˁʫ ʠ 

ʪʠʤʩʢʠ ʨʘʜ. ʇʦʿʘʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʠʥʪʝʨʥʝʪʘ ʦʚʘʿ ʨʘʜ ʿʝ ʜʦʞʠʚʝʦ 

ʚʝʣʠʢʝ ʧʨʦʤʝʥʝ [19]. ʋ ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʧʦʤʠˁʫ ʜʚʝ ʢʘʪʝʛʦʨʠʿʝ ʢʦʣʘʙʦʨʘʪʠʚʥʦʛ ʨʘʜʘ. 

ʇʨʚʘ ʢʘʪʝʛʦʨʠʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʿʝʜʠʥʮʝ ʢʦʿʠ ʨʘʜʝ ʫʥʫʪʘʨ ʿʝʜʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʘ ʩʝ 

ʥʘʣʘʟʠ ʥʘ ʿʝʜʥʦʿ ʣʦʢʘʮʠʿʠ, ʢʘʢʦ ʙʠ ʧʦʩʪʠʛʣʠ ʟʘʿʝʜʥʠʯʢʠ ʮʠˀ [36]. ʆʚʘʢʘʚ ʚʠʜ 

ʢʦʣʘʙʦʨʘʪʠʚʥʦʛ ʨʘʜʘ ʩʝ ʟʦʚʝ ʠʥʪʨʘʢʦʣʘʙʦʨʘʮʠʿʘ [28] ʠ ʧʨʝʜʩʪʘʚˀʘ ʧʨʦʮʝʩ ʫ ʢʦʿʝʤ 

ʧʦʿʝʜʠʥʮʠ ʫʥʫʪʘʨ ʧʨʝʜʫʟʝ˂ʘ ʠʤʘʿʫ ʤʝʹʫʩʦʙʥʦ ʨʘʟʫʤʝʚʘˁʝ, ʜʝʣʝ ʟʘʿʝʜʥʠʯʢʫ ʚʠʟʠʿʫ, 

ʢʦʨʠʩʪʝ ʠʩʪʝ ʨʝʩʫʨʩʝ ʠ ʦʩʪʚʘʨʫʿʫ ʟʘʿʝʜʥʠʯʢʠ ʮʠˀ. ʀʥʪʨʘʢʦʣʘʙʦʨʘʮʠʿʘ ʟʘʭʪʝʚʘ 

ʨʘʟʤʝʥʫ ʠʥʬʦʨʤʘʮʠʿʘ ʠʟʤʝʹʫ ʩʚʠʭ ʯʣʘʥʦʚʘ ʪʠʤʘ.  

ɼʨʫʛʘ ʢʘʪʝʛʦʨʠʿʘ ʢʦʣʘʙʦʨʘʪʠʚʥʦʛ ʨʘʜʘ ʫʢˀʫʯʫʿʝ ʧʦʿʝʜʠʥʮʝ ʫʥʫʪʘʨ ʿʝʜʥʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʠʣʠ ʫʥʫʪʘʨ ʜʚʝ ʠʣʠ ʚʠʰʝ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʩʫ ʛʝʦʛʨʘʬʩʢʠ ʨʘʟʜʚʦʿʝʥʝ, 

ʢʦʿʠ ʢʦʤʫʥʠʮʠʨʘʿʫ ʫʧʦʪʨʝʙʦʤ ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʥʘ 

ʜʥʝʚʥʦʤ ʥʠʚʦʫ ʨʘʜʝ˂ʠ ʥʘ ʢʨʘʪʢʦʨʦʯʥʠʤ ʠ ʜʫʛʦʨʦʯʥʠʤ ʧʨʦʿʝʢʪʠʤʘ [37]. ʊʠʤʦʚʠ ʢʦʿʠ 

ʨʘʜʝ ʥʘ ʦʚʘʢʘʚ ʥʘʯʠʥ ʥʘʟʠʚʘʿʫ ʩʝ ʚʠʨʪʫʝʣʥʠ ʪʠʤʦʚʠ, ʘ ʦʚʘʢʘʚ ʚʠʜ ʢʦʣʘʙʦʨʘʪʠʚʥʦʛ ʨʘʜʘ 

ʩʝ ʥʘʟʠʚʘ ʠʥʪʝʨʢʦʣʘʙʦʨʘʮʠʿʘ [28]. ʉʘʨʢʝʨ et al. ʩʫ ʧʨʦʥʘʰʣʠ ʜʘ ʢʦʣʘʙʦʨʘʪʠʚʥʠ ʨʘʜ 

ʫʥʫʪʘʨ ʚʠʨʪʫʝʣʥʦʛ ʪʠʤʘ ʤʦʞʝ ʜʘ ʙʫʜʝ ʫʩʧʝʰʘʥ ʫʢʦʣʠʢʦ ʩʝ ʢʦʨʠʩʪʠ ʪʝʭʥʦʣʦʛʠʿʘ ʢʦʿʘ 

ʦʤʦʛʫ˂ʘʚʘ ʣʘʢʰʫ ʠ ʝʬʠʢʘʩʥʠʿʫ ʢʦʤʫʥʠʢʘʮʠʿʫ ʠ ʦʙʝʟʙʝʹʫʿʝ ʧʦʚʝʨʝˁʝ ʠʟʤʝʹʫ ʯʣʘʥʦʚʘ 

ʪʠʤʘ. ʂʦʣʘʙʦʨʘʪʠʚʥʠ ʨʘʜ ʫʟ ʧʦʤʦ˂ ʪʝʭʥʦʣʦʛʠʿʝ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʧʦʿʝʜʠʥʮʠ ʫ 

ʦʨʛʘʥʠʟʘʮʠʿʠ ʦʩʪʚʘʨʝ ʙʦˀʠ ʫʯʠʥʘʢ. ʆʚʦ ʩʝ ʜʦʛʘʹʘ ʢʘʜʘ ʩʝ ʧʦʩʨʝʜʩʪʚʦʤ ʦʣʘʢʰʘʥʝ ʠ 

ʪʝʭʥʦʣʦʰʢʠ ʧʦʜʨʞʘʥʝ ʢʦʤʫʥʠʢʘʮʠʿʝ, ʫʥʫʪʘʨ ʪʠʤʘ ʦʩʪʚʘʨʫʿʫ ʙʦˀʠ ʨʝʟʫʣʪʘʪʠ 

ʧʦʿʝʜʠʥʘʮʘ ʫʩʣʝʜ ʠʟʛʨʘʹʝʥʦʛ ʧʦʚʝʨʝˁʘ ʠʟʤʝʹʫ ʯʣʘʥʦʚʘ ʚʠʨʪʫʝʣʥʦʛ ʪʠʤʘ. ʉʘʥʜʝʨʩ ʫ 

ʩʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʧʦʪʚʨʹʫʿʝ ʜʘ ʫʧʦʪʨʝʙʘ ʪʝʭʥʦʣʦʛʠʿʝ ʝʣʝʢʪʨʦʥʩʢʦʛ ʧʦʩʣʦʚʘˁʘ 

ʜʦʚʦʜʠ ʜʦ ʧʦʚʝ˂ʘˁʘ ʢʦʣʘʙʦʨʘʮʠʿʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ ʪʿ. ʠʥʪʨʘʢʦʣʘʙʦʨʘʮʠʿʝ ʠ ʠʟʚʘʥ ˁʝ 

ʪʿ. ʠʥʪʝʨʢʦʣʘʙʦʨʘʮʠʿʝ, ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʜʦʚʦʜʠ ʜʦ ʫʥʘʧʨʝʹʝˁʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ 

ʧʝʨʬʦʨʤʘʥʩʠ.  

ʊʝʭʥʦʣʦʰʢʠ ʧʦʜʨʞʘʥʘ ʢʦʣʘʙʦʨʘʮʠʿʘ ʪʿ. ʝʣʝʢʪʨʦʥʩʢʘ ʢʦʣʘʙʦʨʘʮʠʿʘ (ʝ-

ʢʦʣʘʙʦʨʘʮʠʿʘ) ʿʝ ʢʦʣʘʙʦʨʘʮʠʿʘ ʢʨʦʟ ʚʨʝʤʝ ʠ ʧʨʦʩʪʦʨ ʢʦʿʘ ʩʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʦʩʣʘˁʘ ʥʘ 

ʢʦʤʫʥʠʢʘʮʠʿʫ ʧʦʜʨʞʘʥʫ ʨʘʯʫʥʘʨʦʤ ʠ ʠʥʪʝʨʥʝʪʦʤ [32]. ʊʝʭʥʦʣʦʛʠʿʝ ʢʦʿʝ ʧʦʜʨʞʘʚʘʿʫ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʩʫ ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʩʧʝʮʠʿʘʣʥʦ ʨʘʟʚʠʿʝʥʝ ʜʘ ʧʦʜʨʞʝ ʠ 

ʫʥʘʧʨʝʜʝ ˀʫʜʩʢʫ ʠʥʪʝʨʘʢʮʠʿʫ ʠ ʪʠʤʩʢʠ ʨʘʜ [38]. ʇʦʩʪʦʿʝ ʜʚʝ ʦʧʰʪʝ ʢʘʪʝʛʦʨʠʿʝ 

ʦʚʘʢʚʦʛ ʚʠʜʘ ʪʝʭʥʦʣʦʛʠʿʝ: ʘʩʠʥʭʨʦʥʝ ʠ ʩʠʥʭʨʦʥʝ. ɸʩʠʥʭʨʦʥʝ ʢʦʣʘʙʦʨʘʪʠʚʥe 

ʪʝʭʥʦʣʦʛʠʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʢʦʣʘʙʦʨʘʮʠʿʫ Ăʙʠʣʦ ʢʘʜʘ ï ʙʠʣʦ ʛʜʝñ, ʜʦʟʚʦˀʘʚʘʿʫ˂ʠ 

ʧʦʿʝʜʠʥʮʠʤʘ ʜʘ ʙʦˀʝ ʦʨʛʘʥʠʟʫʿʫ ʩʚʦʿʝ ʚʨʝʤʝ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʧʨʫʞʘʿʫ ʤʦʛʫ˂ʥʦʩʪ 
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ʧʦʿʝʜʠʥʮʠʤʘ ʟʘ ʜʦʜʘʪʥʫ ʧʨʠʧʨʝʤʫ ʠ ʜʦʜʘʪʥʦ ʚʨʝʤʝ ʟʘ ʢʨʝʘʪʠʚʘʥ ʨʘʜ, ʦʩʪʘʚˀʘʿʫ˂ʠ ʠʤ 

ʚʠʰʝ ʚʨʝʤʝʥʘ ʟʘ ʠʥʪʝʨʚʝʥʮʠʿʫ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʩʠʥʭʨʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʢʦʿʝ 

ʧʦʜʨʞʘʚʘʿʫ ʢʦʣʘʙʦʨʘʮʠʿʫ ʦʤʦʛʫ˂ʘʚʘʿʫ ʨʘʜ Ăʫ ʠʩʪʦ ʚʨʝʤʝ ï ʥʘ  ʠʩʪʦʤ ʤʝʩʪʫñ ʠʣʠ Ăʫ 

ʠʩʪʦ ʚʨʝʤʝ ï ʥʘ ʙʠʣʦ ʢʦʤ ʤʝʩʪʫñ. ʆʚʘ ʢʘʪʝʛʦʨʠʿʘ ʢʦʣʘʙʦʨʘʮʠʿʝ ʧʨʫʞʘ ʥʝʧʦʩʨʝʜʥʦʩʪ 

ʢʘʦ ʠ ʙʨʞʝ ʧʣʘʥʠʨʘˁʝ, ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, ʪʝʨʤʠʥʠʨʘˁʝ ʠ ʧʨʦʮʝʩʝ ʜʦʥʦʰʝˁʘ 

ʦʜʣʫʢʘ. ʄʝʹʫʪʠʤ, ʚʝ˂ʠʥʘ ʩʠʥʭʨʦʥʠʭ ʢʦʣʘʙʦʨʘʪʠʚʥʠʭ ʘʣʘʪʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʩʘʤʦ 

ʢʦʤʫʥʠʢʘʮʠʿʫ, ʢʘʦ ʰʪʦ ʩʫ ʪʝʢʩʪʫʘʣʥʠ ʩʠʩʪʝʤʠ ʟʘ ñ˂ ʘʩʢʘˁʝò ʠʣʠ ʚʠʜʝʦ 

ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʿʝ, ʘ ʥʝ ʠ ʨʘʯʫʥʘʨʦʤ ʧʦʜʨʞʘʥʫ ʢʦʣʘʙʦʨʘʮʠʿʫ. 

ʋ ʩʮʝʥʘʨʠʿʫ ʢʦʣʘʙʦʨʘʪʠʚʥʦʛ ʨʘʜʘ Ăʫ ʠʩʪʦ ʚʨʝʤʝ ï ʥʘ  ʠʩʪʦʤ ʤʝʩʪʫñ (ʠʣʠ ʣʠʮʝʤ-

ʫ-ʣʠʮʝ) ʩʚʠ ʫʯʝʩʥʠʮʠ ʠʤʘʿʫ ʨʘʯʫʥʘʨʝ ʢʦʿʠ ʩʫ ʧʦʚʝʟʘʥʠ ʧʨʝʢʦ ʣʦʢʘʣʥʝ ʨʘʯʫʥʘʨʩʢʝ 

ʤʨʝʞʘ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ ʨʘʩʧʦʜʝʣʫ ʠ ʨʘʟʤʝʥʫ ʠʥʬʦʨʤʘʮʠʿʘ. ʎʝʥʪʨʘʣʥʠ ʿʘʚʥʠ ʝʢʨʘʥ ʩʝ 

ʢʦʨʠʩʪʠ ʜʘ ʙʠ ʩʝ ʩʢʨʝʥʫʣʘ ʧʘʞˁʘ ʠ ʧʨʝʜʩʪʘʚʠʣʠ ʨʝʟʫʣʪʘʪʠ ʩʚʠʭ ʫʯʝʩʥʠʢʘ ʪʿ. ʮʝʣʦʛ 

ʪʠʤʘ. ʋʯʝʩʥʠʮʠ ʫʥʦʩʝ ʢʦʤʝʥʪʘʨʝ ʠʣʠ ʠʜʝʿʝ ʧʨʝʢʦ ʩʚʦʛ ʨʘʯʫʥʘʨʘ. ɸʩʠʥʭʨʦʥʘ 

ʢʦʣʘʙʦʨʘʪʠʚʥʘ ʪʝʭʥʦʣʦʛʠʿʘ ʦʤʦʛʫ˂ʘʚʘ ʨʘʜ ʪʘʢʦ ʜʘ ʩʚʠ ʫʯʝʩʥʠʮʠ ʤʦʛʫ ʜʘ ʨʘʜʝ 

ʠʩʪʦʚʨʝʤʝʥʦ ʥʝ ʯʝʢʘʿʫ˂ʠ ʩʚʦʿ ʨʝʜ. ʉʚʠ ʫʥʦʩʠ ʬʦʨʤʠʨʘʿʫ ʝʣʝʢʪʨʦʥʩʢʠ ʪʨʘʥʩʢʨʠʧʪ ʢʦʿʠ 

ʧʦʩʪʘʿʝ ʜʦʩʪʫʧʘʥ ʩʚʠʤ ʫʯʝʩʥʠʮʠʤʘ ʥʘ ˁʠʭʦʚʠʤ ʝʢʨʘʥʠʤʘ ʠʣʠ-ʠ ʥʘ ʮʝʥʪʨʘʣʥʦʤ 

ʿʘʚʥʦʤ ʝʢʨʘʥʫ. ʋ ʦʚʦʤ ʧʨʦʮʝʩʫ ʩʚʘʢʠ ʫʯʝʩʥʠʢ ʠʤʘ ʿʝʜʥʘʢʫ ʧʨʠʣʠʢʫ ʟʘ ʜʦʧʨʠʥʦʩʝ ʨʘʜʫ 

ʿʝʨ ʩʠʩʪʝʤ ʦʙʝʟʙʝʹʫʿʝ ʠʩʪʠ ʥʘʯʠʥ ʨʘʜʘ ʟʘ ʩʚʝ. ʄʘʥʪʦʚʘʥʠ [39] ʿ ʝ ʜʦʢʘʟʘʦ ʜʘ 

ʪʝʭʥʦʣʦʛʠʿʘ ʩʘʤʦ ʧʦʿʘʯʘʚʘ ʧʦʩʪʦʿʝ˂ʝ ʦʙʨʘʩʮʝ ʠʥʪʝʨʘʢʮʠʿʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ. ʋʢʦʣʠʢʦ ʥʝ 

ʧʦʩʪʦʿʝ ʢʦʣʘʙʦʨʘʮʠʿʘ, ʢʦʦʨʜʠʥʘʮʠʿʘ, ʩʘʨʘʜˁʘ ʠ ʪʠʤʩʢʠ ʨʘʜ, ʪʝʭʥʦʣʦʛʠʿʘ ʥʝ˂ʝ ʜʦʥʝʪʠ 

ʥʠʢʘʢʚʝ ʧʨʦʤʝʥʝ ʥʠʪʠ ʫʥʘʧʨʝʹʝˁʘ. ʉʮʝʥʘʨʠʦ Ăʫ ʠʩʪʦ ʚʨʝʤʝ ï ʥʘ ʙʠʣʦ ʢʦʤ ʤʝʩʪʫñ 

ʟʘʭʪʝʚʘ ʤʥʦʛʦ ʚʝ˂ʠ ʩʪʝʧʝʥ ʪʝʭʥʦʣʦʰʢʝ ʥʘʧʨʝʜʥʦʩʪʠ ʠ ʧʦʩʝʜʦʚʘˁʝ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʬʫʥʢʮʠʦʥʠʰʝ ʢʘʦ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ (ʀʉ).    

ʂʦʣʘʙʦʨʘʮʠʿʘ 2.0     

ʋ ʜʘʥʘʰˁʠʤ ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʩʠʩʪʝʤʠʤʘ ʢʦʥʢʫʨʝʥʪʥʦʩʪ ʠ ʠʥʦʚʘʪʠʚʥʦʩʪ 

ʧʦʩʪʘʿʫ ʜʦʤʠʥʘʥʪʘʥ ʬʘʢʪʦʨ. ʇʦʚʝʟʘʥʦʩʪ ʠʥʜʫʩʪʨʠʿʩʢʠʭ ʩʫʙʿʝʢʘʪʘ ʧʨʠʤʝʥʦʤ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʠʥʪʝʨʥʝʪʘ ʧʨʦʠʟʚʦʜʠ ʢʦʥʢʫʨʝʥʪʥʦʩʪ ʥʘ ʛʣʦʙʘʣʥʦʤ ʥʠʚʦʫ ʢʦʿʫ 

ʢʘʨʘʢʪʝʨʠʰʫ ʢʨʘʪʢʠ ʨʦʢʦʚʠ, ʩʣʦʞʝʥʦʩʪ ʠ ʙʨʟʝ ʧʨʦʤʝʥʝ [40]. ɼʘ ʙʠ ʙʠʣʘ ʢʦʥʢʫʨʝʥʪʥʘ, 

ʧʨʝʜʫʟʝ˂ʘ ʤʦʨʘʿʫ ʜʘ ʩʘʨʘʹʫʿʫ ʩʘ ʜʨʫʛʠʤ ʩʫʙʿʝʢʪʠʤʘ ʢʦʿʠ ʩʫ ʦʩʧʦʩʦʙˀʝʥʠ ʟʘ 

ʢʦʣʘʙʦʨʘʪʠʚʥʠ ʥʘʯʠʥ ʨʘʜʘ ʠ ʤʦʛʫ ʜʘ ʦʙʘʚˀʘʿʫ ʧʦʩʣʦʚʥʝ ʬʫʥʢʮʠʿʝ ʙʦˀʝ ʠʣʠ ʩʘ ʤʘˁʠʤ 

ʪʨʦʰʢʦʚʠʤʘ. ɱʝʜʠʥʠ ʥʘʯʠʥ ʢʦʿʠ ʠʤ ʪʦ ʦʤʦʛʫ˂ʘʚʘ ʿʝ ʧʨʠʤʝʥʘ ʩʘʚʨʝʤʝʥʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʦʿʠ ʦʩʥʘʞʫʿʫ ʠ ʧʦʿʘʯʘʚʘʿʫ ʠʥʪʝʨʘʢʮʠʿʫ ʤʝʹʫ ʧʨʝʜʫʟʝ˂ʠʤʘ, 

ʘ ʟʘʩʥʠʚʘʿʫ ʩʝ ʥʘ ʪʝʭʥʦʣʦʛʠʿʠ ʢʘʦ ʰʪʦ ʿʝ ɺʝʙ 2.0. ɺʝʙ 2.0 ʩʝ ʦʜʥʦʩʠ ʥʘ ʜʨʫʛʫ 
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ʛʝʥʝʨʘʮʠʿʫ ʠʥʪʝʨʥʝʪ ʩʝʨʚʠʩʘ ʢʦʿʠ ʥʘʛʣʘʰʘʚʘʿʫ ʢʦʣʘʙʦʨʘʮʠʿʫ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ ʠ 

ʠʥʪʝʨʘʢʮʠʿʫ ʠʟʤʝʹʫ ʢʦʨʠʩʥʠʢʘ [41]. ʀʥʪʝʨʥʝʪ ʩʝʨʚʠʩʠ, ʢʘʦ ʰʪʦ ʩʫ ʨʘʩʧʦʜʝʣʘ ʠʣʠ 

ʨʘʟʤʝʥʘ ʧʦʜʘʪʘʢʘ ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ ʠ ʠʥʪʝʨʥʝʪ ʧʨʝʟʝʥʪʘʮʠʿʝ ʢʦʿʝ ʬʫʥʢʮʠʦʥʠʰʫ ʢʘʦ 

ʩʦʮʠʿʘʣʥʝ ʤʨʝʞʝ, ʧʦʩʪʘʿʫ ʩʚʝ ʧʦʧʫʣʘʨʥʠʿʠ ʿʝʨ ʦʤʦʛʫ˂ʘʚʘʿʫ ʢʦʨʠʩʥʠʮʠʤʘ ʜʘ 

ʧʦʩʪʘʚˀʘʿʫ ʩʘʜʨʞʘʿ ʠ ʣʠʯʥʝ ʧʦʜʘʪʢʝ, ʢʦʿʠ ʩʫ ʜʦʩʪʫʧʥʠ ʩʚʠʤ ʦʚʣʘʰ˂ʝʥʠʤ 

ʢʦʨʠʩʥʠʮʠʤʘ, ʥʘ ʠʥʪʝʨʥʝʪ. ʉʘ ʙʨʟʠʤ ʨʘʟʚʦʿʝʤ ʚʝʙ 2.0, ʠʥʪʝʨʥʝʪ ʧʦʩʪʘʿʝ ʩʚʝ ʚʠʰʝ 

ʧʨʠʩʫʪʘʥ ʠ ʪʨʝʥʫʪʥʦ ʜʦʩʪʫʧʘʥ. ʋʙʨʟʘʥʦ ʠ ʥʝʧʨʝʢʠʜʥʦ ʰʠʨʝˁʝ ʠʥʪʝʨʥʝʪʘ ʜʦʚʝʣʦ ʿʝ 

ʜʦ ʥʘʿʿʝʬʪʠʥʠʿʝ ʨʘʟʤʝʥʝ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʧʦʜʩʪʠʮʘˁʝ ʂʦʣʘʙʦʨʘʮʠʿʝ 2.0 ï ʢʦʣʘʙʦʨʘʮʠʿʘ 

ʫʟ ʫʧʦʪʨʝʙʫ ʚʝʙ 2.0 ʩʝʨʚʠʩʘ [42]. ʇʨʝʜʫʟʝ˂ʘ ʩʚʝ ʚʠʰʝ ʢʦʨʠʩʪʝ ʠʥʪʝʨʥʝʪ ʜʘ ʙʠ ʨʘʟʚʠʣʘ 

ʚʠʨʪʫʝʣʥʠ ʣʘʥʘʮ ʚʨʝʜʥʦʩʪʠ ʛʜʝ ʧʦʿʝʜʠʥʮʠ ʠ ʧʦʩʣʦʚʥʠ ʧʘʨʪʥʝʨʠ ʤʦʛʫ ʜʘ 

ʢʦʤʫʥʠʮʠʨʘʿʫ ʠ ʩʘʨʘʹʫʿʫ ʿʝʜʥʠ ʩʘ ʜʨʫʛʠʤʘ. ʇʦʨʝʜ ʪʦʛʘ, ʧʨʝʜʫʟʝ˂ʘ ʢʦʨʠʩʪʝ ʠʥʪʨʘʥʝʪ 

ʢʘʢʦ ʙʠ ʦʤʦʛʫ˂ʠʣʘ ʩʚʦʿʠʤ ʟʘʧʦʩʣʝʥʠʤʘ ʜʘ ʿʝʜʥʦʩʪʘʚʥʠʿʝ ʨʘʟʤʝˁʫʿʫ ʠʥʬʦʨʤʘʮʠʿʝ 

ʨʘʟʚʠʿʘʿʫ˂ʠ ʚʠʨʪʫʝʣʥʠ ʧʨʦʩʪʦʨ ʫ ʫʤʨʝʞʝʥʫ ʚʠʨʪʫʝʣʥʫ ʦʨʛʘʥʠʟʘʮʠʿʫ. ʉʘ ʘʩʧʝʢʪʘ 

ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʠʥʞʝˁʝʨʩʪʚʘ ʠ ʤʝʥʘ˅ʤʝʥʪʘ, ʢʦʣʘʙʦʨʘʮʠʿʘ 2.0 ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 

ʫʥʘʧʨʝʹʝˁʘ ʧʨʦʮʝʩʘ ʠ ʩʧʝʮʠʬʠʯʥʠʭ ʟʘʜʘʪʘʢʘ ʫ ʚʠʨʪʫʝʣʥʦʤ ʛʨʫʧʥʦʤ ʦʜʣʫʯʠʚʘˁʫ 

[43]; ʟʘ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ, ʫʥʘʧʨʝʹʝˁʝ ʢʚʘʣʠʪʝʪʘ ʠ ʩʤʘˁʝˁʝ ʨʠʟʠʢʘ ʪʦʢʦʤ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʟʘ ʧʣʘʥʠʨʘˁʝ ʨʝʩʫʨʩʘ ʫ ʧʨʝʜʫʟʝ˂ʫ (ʝʥʛʣ. Enterprise Resource 

Planning) [44]; ʢʘʦ ʧʦʜʨʰʢʘ ʟʘ ʨʘʟʚʦʿ ʧʨʦʠʟʚʦʜʘ ʫ ʛʣʦʙʘʣʥʠʤ, ʚʠʨʪʫʝʣʥʠʤ ʠ ʫʥʘʢʨʩʥʦ-

ʬʫʥʢʮʠʦʥʘʣʥʠʤ ʧʦʩʪʘʚʢʘʤʘ [41]; ʠ ʢʘʦ ʧʣʘʪʬʦʨʤʘ ʟʘ ʫʚʝ˂ʘʚʘˁʝ ʠ ʰʠʨʝˁʝ ʟʥʘˁʘ ʥʘ 

ʝʬʠʢʘʩʥʠʿʠ ʥʘʯʠʥ [32]. ʋ ʩʚʠʤ ʦʚʠʤ ʧʨʠʤʝʨʠʤʘ ʟʘʿʝʜʥʠʯʢʦ ʿʝ ʜʘ ʢʦʣʘʙʦʨʘʮʠʿʘ ʥʠʿʝ 

ʤʦʛʫ˂ʘ ʙʝʟ ʧʨʠʩʫʩʪʚʘ ʩʠʩʪʝʤʘ ï ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʉʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʿʝ 

ʪʝʭʥʦʣʦʰʢʠ ʧʦʜʨʞʘʥ ʩʠʩʪʝʤ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʢʦʤʫʥʠʢʘʮʠʿʫ, ʢʦʦʨʜʠʥʘʮʠʿʫ ʠ 

ʢʦʣʘʙʦʨʘʮʠʿʫ [45]. ʂʦʤʫʥʠʢʘʮʠʿʫ ʫ ʩʤʠʩʣʫ ʨʘʟʤʝʥʝ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʢʦʦʨʜʠʥʘʮʠʿʫ ʢʦʿʘ 

ʩʝ ʦʜʥʦʩʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʫ, ʩʠʥʭʨʦʥʠʟʘʮʠʿʫ ʠ ʪʝʨʤʠʥʠʨʘˁʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʢʦ ʙʠ ʩʝ ʥʘ 

ʝʬʝʢʪʠʚʘʥ ʥʘʯʠʥ ʦʩʪʚʘʨʠʦ ʮʠˀ. ʉʪʦʛʘ ʿʝ ʦʯʠʛʣʝʜʥʦ ʜʘ ʩʠʩʪʝʤʠ ʢʦʿʠ ʧʦʚʝ˂ʘʚʘʿʫ 

ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ ʨʘʟʤʝʥʫ ʠ ʧʨʦʮʝʩʠʨʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʠʤʘʿʫ ʦʛʨʦʤʘʥ ʫʪʠʮʘʿ ʥʘ 

ʝʬʠʢʘʩʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʢʦʣʘʙʦʨʘʮʠʿʝ. 

ʋ ʪʘʙʝʣʠ II-1 ʩʫ ʧʨʠʢʘʟʘʥʠ ʧʦʚʝʟʘʥʠ ʪʝʨʤʠʥʠ ʢʦʣʘʙʦʨʘʮʠʿʝ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʠʩʭʦʜ ʧʨʝʛʣʝʜʘ ʣʠʪʝʨʘʪʫʨʝ. 

ʋ ʮʠˀʫ ʙʦˀʝʛ ʨʘʟʫʤʝʚʘˁʘ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʝʣʝʢʪʨʦʥʩʢʘ ʢʦʣʘʙʦʨʘʮʠʿʘ, ʩʠʩʪʝʤʠ 

ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʧʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʬʫʥʢʮʠʦʥʠʰʫ, ʧʦʪʨʝʙʥʦ ʿʝ ʜʫʙˀʝ 

ʨʘʟʫʤʝʚʘˁʝ ʩʠʩʪʝʤʘ, ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʠ ʤʝʥʘ˅ʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 
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ʩʠʩʪʝʤʘ. ʋ ʥʘʨʝʜʥʦʤ ʜʝʣʫ ˂ʝ ʜʝʪʘˀʥʠʿʝ ʙʠʪʠ ʦʧʠʩʘʥʘ ʪʝʦʨʠʿʘ ʩʠʩʪʝʤʘ ʥʘ ʢʦʿʦʿ ʩʝ 

ʪʝʤʝˀʠ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. 

ʊʘʙʝʣʘ II-1. ʇʦʚʝʟʘʥʠ ʪʝʨʤʠʥʠ ʢʦʣʘʙʦʨʘʮʠʿʝ 
ʊʝʨʤʠʥ ɼʝʬʠʥʠʮʠʿʘ ʀʟʚʦʨ 

ʫʧʦʪʨʝʙˀʝʥʝ 

ʣʠʪʝʨʘʪʫʨʝ 

ʂʦʣʘʙʦʨʘʮʠʿʘ éʧʨʦʮʝʩ ʢʦʿʠ ʪʨʘʿʝ ʠ ʢʦʿʠ ʩʝ ʨʘʟʚʠʿʘ ʘ ʫ ʢʦʿʝʤ ʩʝ 

ʜʚʘ ʠʣʠ ʚʠʰʝ ʜʨʫʰʪʚʝʥʠʭ ʩʫʙʿʝʢʘʪʘ ʫʟʘʿʘʤʥʦ 

ʫʢˀʫʯʫʿʫ ʫ ʟʘʿʝʜʥʠʯʢʝ ʘʢʪʠʚʥʦʩʪʠ ʫ ʮʠˀʫ 

ʧʦʩʪʠʟʘˁʘ ʙʘʨ ʿʝʜʥʦʛ ʟʘʿʝʜʥʠʯʢʦʛ ʮʠˀʘ. 

[5] 

ʂʦʦʨʜʠʥʘʮʠʿʘ éʦʜʨʝʹʠʚʘˁʝ ʨʝʜʦʩʣʝʜʘ ʠʟʤʝʹʫ ʟʘʚʠʩʥʠʭ 

ʝʣʝʤʝʥʘʪʘ ʢʘʢʦ ʙʠ ʥʘ ʝʬʠʢʘʩʘʥ ʥʘʯʠʥ ʦʩʪʚʘʨʠʣʠ 

ʨʘʜʥʝ ʟʘʜʘʪʢʝ. 

[34] 

ʉʘʨʘʜˁʘ éʩʪʘʚ ʧʦʿʝʜʠʥʮʘ ʜʘ ʨʘʜʠ ʩʘ ʜʨʫʛʠʤʘ, ʢʘʦ ʠ 

ʚʝʨʦʚʘˁʝ ʜʘ ʿʝ ʟʘʿʝʜʥʠʯʢʠ ʮʠˀ ʚʘʞʥʠʿʠ ʦʜ 

ʠʥʜʠʚʠʜʫʘʣʥʦʛ. 

[5] 

ʊʠʤʩʢʠ ʨʘʜ éʜʚʘ ʠʣʠ ʚʠʰʝ ʧʦʿʝʜʠʥʮʘ ʘʢʪʠʚʥʦ ʠ ʫʟʘʿʘʤʥʦ ʨʘʜʝ 

ʥʘ ʦʩʪʚʘʨʝˁʫ ʟʘʿʝʜʥʠʯʢʦʛ ʮʠˀʘ. 

[34] 

ʂʦʣʘʙʦʨʘʪʠʚʥʠ ʨʘʜ éʨʘʜ ʢʦʿʠ ʟʘʭʪʝʚʘ ʢʦʦʨʜʠʥʘʮʠʿʫ, ʩʘʨʘʜˁʫ ʠ 

ʪʠʤʩʢʠ ʨʘʜ. 

[19] 

ʝ-ʂʦʣʘʙʦʨʘʮʠʿʘ éʢʦʣʘʙʦʨʘʮʠʿʘ ʢʨʦʟ ʚʨʝʤʝ ʠ ʧʨʦʩʪʦʨ ʢʦʿʘ ʩʝ ʫ 

ʧʦʪʧʫʥʦʩʪʠ ʦʩʣʘˁʘ ʥʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʧʦʜʨʞʘʥʫ 

ʨʘʯʫʥʘʨʦʤ ʠ ʠʥʪʝʨʥʝʪʦʤ. 

[32] 

ʂʦʣʘʙʦʨʘʮʠʿʘ 2.0 éʢʦʣʘʙʦʨʘʮʠʿʘ ʫʟ ʫʧʦʪʨʝʙʫ ʚʝʙ 2.0 ʩʝʨʚʠʩʘ [42] 

ʉʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ éʪʝʭʥʦʣʦʰʢʠ ʧʦʜʨʞʘʥ ʩʠʩʪʝʤ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ 

ʢʦʤʫʥʠʢʘʮʠʿʫ, ʢʦʦʨʜʠʥʘʮʠʿʫ ʠ ʢʦʣʘʙʦʨʘʮʠʿʫ 

[45] 

 

2.2 ʊʝʦʨʠʿʘ ʩʠʩʪʝʤʘ 

ʊʝʦʨʠʿʘ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚˀʘ ʩʨʝʜʩʪʚʦ ʟʘ ʘʥʘʣʠʟʠʨʘˁʝ ʠ ʫʥʘʧʨʝʹʝˁʝ 

ʧʦʩʣʦʚʥʠʭ ʧʨʦʮʝʩʘ. ʄʦʞʝ ʩʝ ʧʨʠʤʝʥʠʪʠ ʥʘ ʰʠʨʦʢ ʩʧʝʢʪʘʨ ʨʘʟʣʠʯʠʪʠʭ ʦʙʣʘʩʪʠ, ʠ 

ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʢʦʥʮʝʧʘʪʘ ʧʦʪʨʝʙʥʠʭ ʜʘ ʩʝ ʩʪʝʢʥʝ ʜʦʙʨʦ ʨʘʟʫʤʝʚʘˁʝ ʦ 

ʩʠʩʪʝʤʠʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. 

ʉʠʩʪʝʤ ʩʝ ʤʦʞʝ ʜʝʬʠʥʠʩʘʪʠ ʢʘʦ ʩʢʫʧ ʤʝʹʫʩʦʙʥʦ ʧʦʚʝʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʠ ʢʦʿʝ 

ʨʘʜʝ ʟʘʿʝʜʥʦ ʨʘʜʠ ʦʩʪʚʘʨʝˁʘ ʟʘʿʝʜʥʠʯʢʦʛ ʮʠˀʘ [46]. ɼʘ ʙʠ ʙʠʣʦ ʿʘʩʥʦ ʰʪʘ ʯʠʥʠ ʿʝʜʘʥ 

ʩʠʩʪʝʤ, ʦʥ ʩʝ ʤʦʨʘ ʧʦʩʤʘʪʨʘʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʢʨʫʞʝˁʝ. ɻʨʘʥʠʮʘ ʩʠʩʪʝʤʘ ʨʘʟʜʚʘʿʘ 

ʩʠʩʪʝʤ ʦʜ ʩʧʦˀʥʠʭ ʩʠʩʪʝʤʘ. ʇʨʠʤʝʨ ʿʝʜʥʦʛ ʧʦʩʣʦʚʥʦ-ʧʨʦʠʟʚʦʜʥʦʛ ʩʠʩʪʝʤʘ 

ʧʨʝʜʫʟʝ˂ʘ ʜʘʪ ʿʝ ʥʘ ʩʣʠʮʠ II-2.  
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ʉʣʠʢʘ II-2. ʇʦʩʣʦʚʥʦ/ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤ ʧʨʝʜʫʟʝ˂ʘ [3]  

 

ʀʥʪʝʨʘʢʮʠʿʘ ʩʠʩʪʝʤʘ ʩʘ ʦʢʨʫʞʝˁʝʤ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʩʢʫʧʘ ʫʣʘʟʥʠʭ ʠ ʠʟʣʘʟʥʠʭ 

ʜʝʿʩʪʘʚʘ. ɼʝʿʩʪʚʦ ʦʢʦʣʠʥʝ ʥʘ ʩʠʩʪʝʤ ʥʘʟʠʚʘ ʩʝ ʫʣʘʟ. ɼʝʿʩʪʚʦ ʩʠʩʪʝʤʘ ʥʘ ʦʢʦʣʠʥʫ ʿʝ 

ʠʟʣʘʟ ʩʠʩʪʝʤʘ. ʌʫʥʢʮʠʿʘ ʩʠʩʪʝʤʘ ʿʝ ʜʘ ʧʨʠʤʘ ʫʣʘʟʥʝ ʚʝʣʠʯʠʥʝ ʠ ʪʨʘʥʩʬʦʨʤʠʰʝ ʠʭ ʫ 

ʠʟʣʘʟʥʝ ʚʝʣʠʯʠʥʝ. ʅʘ ʩʣʠʮʠ II-3 ʿʝ ʧʨʠʢʘʟʘʥ ʦʩʥʦʚʥʠ ʤʦʜʝʣ ʧʨʦʮʝʩʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ ʫʣʘʟʥʠʭ ʚʝʣʠʯʠʥʘ ʫ ʠʟʣʘʟʥʝ ʚʝʣʠʯʠʥʝ. 

 

ʉʣʠʢʘ II-3. ʆʩʥʦʚʥʠ ʤʦʜʝʣ ʧʨʦʮʝʩʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ [46] 

ʄʦʜʝʣ ʥʘ ʩʣʠʮʠ II-3 ʿʝ ʠʣʫʩʪʨʘʮʠʿʘ ʨʝʣʘʪʠʚʥʦ ʩʪʘʪʠʯʥʦʛ ʩʠʩʪʝʤʘ. 

ʇʝʨʬʦʨʤʘʥʩʝ ʦʚʦʛ ʩʠʩʪʝʤʘ ʥʠʿʝ ʤʦʛʫ˂ʝ ʤʝˁʘʪʠ ʠ ʢʦʨʠʛʦʚʘʪʠ, ʥʠʪʠ ʿʝ ʤʦʛʫ˂ʝ ʚʨʰʠʪʠ 

ʢʦʥʪʨʦʣʫ ʦʚʘʢʚʦʛ ʩʠʩʪʝʤʘ. ʋ ʮʠˀʫ ʚʨʝhˁʘ ʢʦʥʪʨʦʣʝ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʠʩʪʝʤʘ 

ʧʦʪʨʝʙʘʥ ʿʝ ʤʝʭʘʥʠʟʘʤ ʧʦʚʨʘʪʥʝ ʩʧʨʝʛʝ. ʉʠʩʪʝʤ ʢʦʿʠ ʿʝ ʫ ʩʪʘˁʫ ʜʘ ʢʦʥʪʨʦʣʠʰʝ ʠ 

ʨʝʛʫʣʠʰʝ ʩʚʦʿ ʫʯʠʥʘʢ ʩʝ ʥʘʟʠʚʘ ʘʜʘʧʪʠʚʥʠ ʩʠʩʪʝʤ (ʝʥʛʣ. adaptive system) [46]. ʅʘ 

ʩʣʠʮʠ II-4 ʿʝ ʜʘʪ ʧʨʠʢʘʟ ʛʝʥʝʨʠʯʢʦʛ ʤʦʜʝʣʘ ʘʜʘʧʪʠʚʥʦʛ ʩʠʩʪʝʤʘ.  
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ʉʣʠʢʘ II-4. ɻʝʥʝʨʠʯʢʠ ʤʦʜʝʣ ʩʠʩʪʝʤʘ [46] 

ʂʘʦ ʰʪʦ ʿʝ ʠ ʧʨʠʢʘʟʘʥʦ ʥʘ ʩʣʠʮʠ II-4, ʛʝʥʝʨʠʯʢʠ ʩʠʩʪʝʤ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʧʝʪ 

ʝʣʝʤʝʥʘʪʘ: ʫʣʘʟʥʝ ʚʝʣʠʯʠʥʝ, ʧʨʦʮʝʩʘ, ʠʟʣʘʟʥʝ ʚʝʣʠʯʠʥʝ, ʤʝʭʘʥʠʟʤʘ ʧʦʚʨʘʪʥʝ ʩʧʨʝʛʝ 

ʠ ʢʦʥʪʨʦʣʥʦʛ ʤʝʭʘʥʠʟʤʘ:  

¶ ʋʣʘʟʥʝ ʚʝʣʠʯʠʥʝ ʤʦʛʫ ʙʠʪʠ ʫʣʘʟʥʠ ʤʘʪʝʨʠʿʘʣʠ ʟʘ ʧʨʦʮʝʩ ʢʦʿʠ ʠʤʘ ʟʘʜʘʪʘʢ ʜʘ 

ʧʨʦʠʟʚʝʜʝ ʦʜʨʝʹʝʥʠ ʧʨʦʠʟʚʦʜ. ʇʦʨʝʜ ʤʘʪʝʨʠʿʘʣʘ, ʫʣʘʟʥʝ ʚʝʣʠʯʠʥʝ ʩʫ ʿʦʰ ʠ 

ʠʥʬʦʨʤʘʮʠʿʝ ʠ ʝʥʝʨʛʠʿʘ [3];  

¶ ʋʣʘʟʥʝ ʚʝʣʠʯʠʥʝ ʩʝ ʧʨʝʪʚʘʨʘʿʫ ʫ ʠʟʣʘʟʥʝ ʚʝʣʠʯʠʥʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʮʝʩʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ, ʦʜʥʦʩʥʦ, ʧʨʦʮʝʩʘ ʨʘʜʘ;   

¶ ʀʟʣʘʟʥʝ ʚʝʣʠʯʠʥʝ ʩʫ ʧʨʦʠʟʚʦʜʠ ʢʦʿʝ ʿʝ ʩʠʩʪʝʤ ʧʨʦʠʟʚʝʦ. ʀʟʣʘʟʥʝ ʚʝʣʠʯʠʥʝ ʠʟ 

ʩʠʩʪʝʤʘ ʤʦʛʫ ʜʘ ʠʤʘʿʫ ʠ ʚʠʰʝ ʬʦʨʤʠ ʢʘʦ ʰʪʦ ʩʫ ʫʩʣʫʛʝ, ʠʥʬʦʨʤʘʮʠʿʝ ʠ 

ʝʥʝʨʛʠʿʘ [3];   

¶ ʀʥʬʦʨʤʘʮʠʿʝ ʦ ʫʯʠʥʢʫ ʩʠʩʪʝʤʘ ʩʝ ʧʨʠʢʫʧˀʘʿʫ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʭʘʥʠʟʤʘ 

ʧʦʚʨʘʪʥʝ ʩʧʨʝʛʝ. ʆʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʛʦʚʦʨʝ ʜʘ ʣʠ ʿʝ ʜʦʰʣʦ ʜʦ ʧʦʨʝʤʝ˂ʘʿʘ 

ʧʨʠʣʠʢʦʤ ʧʨʦʮʝʩʘ ʨʘʜʘ;  

¶ ʋʢʦʣʠʢʦ ʩʫ ʧʦʪʨʝʙʥʝ ʢʦʨʝʢʪʠʚʥʝ ʤʝʨʝ ʩʠʩʪʝʤʘ, ʧʨʦʤʝʥʝ ʩʝ ʚʨʰʝ ʧʫʪʝʤ 

ʢʦʥʪʨʦʣʥʦʛ ʩʠʩʪʝʤʘ. ʂʦʥʪʨʦʣʘ ʩʝ ʚʨʰʠ ʢʘʦ ʨʝʟʫʣʪʘʪ ʧʦʚʨʘʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ 

ʦ ʫʯʠʥʢʫ ʩʠʩʪʝʤʘ. ʂʦʥʪʨʦʣʘ ʠʤʘ ʟʘʜʘʪʘʢʘ ʜʘ ʩʚʝʜʝ ʥʘ ʤʠʥʠʤʫʤ ʧʦʨʝʤʝ˂ʘʿʝ 

ʧʨʦʮʝʩʘ ʨʘʜʘ ʠ ʜʘ ʧʨʠʣʘʛʦʜʠ ʩʠʩʪʝʤ ʫʪʠʮʘʿʠʤʘ ʦʢʦʣʠʥʝ.   

ʊʦʜʦʨʦʚʠ˂ ʠ ɿʝʣʝʥʦʚʠ˂ [47] ʦʧʠʩʫʿʫ ʩʚʘʢʠ ʩʠʩʪʝʤ ʩʘ ʘʩʧʝʢʪʘ ˁʝʛʦʚʠʭ 

ʦʩʥʦʚʥʠʭ ʦʙʝʣʝʞʿʘ: 
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¶ ʆʜʥʦʩ ʧʨʝʤʘ ʦʢʦʣʠʥʠ, ʧʦʢʘʟʫʿʝ ʙʨʦʿ ʠ ʩʪʝʧʝʥ ʨʘʟʤʝʥʝ, ʧʦʚʝʟʘʥʦʩʪʠ ʠ 

ʤʝʹʫʩʦʙʥʠʭ ʫʪʠʮʘʿʘ ʩʠʩʪʝʤʘ ʠ ʦʢʦʣʠʥʝ; 

¶ ʉʣʦʞʝʥʦʩʪ ʩʠʩʪʝʤʘ, ʧʦʢʘʟʫʿʝ ʢʦʣʠʢʦ ʿʝ ʦʜʨʝʹʝʥʠ ʩʠʩʪʝʤ ʩʣʦʞʝʥʠʿʠ ʦʜ ʤʦʜʫʣʘ 

ï ʝʣʝʤʝʥʪʘ ʿʝʜʠʥʠʯʥʝ ʩʣʦʞʝʥʦʩʪʠ; 

¶ ɺʨʝʤʝʥʩʢʘ ʟʘʚʠʩʥʦʩʪ, ʧʦʢʘʟʫʿʝ ʧʨʦʤʝʥˀʠʚʦʩʪ ʩʪʘˁʘ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ ʫ 

ʚʨʝʤʝʥʫ ʨʘʜʘ ʩʠʩʪʝʤʘ; 

¶ ɸʜʘʧʪʠʚʥʦʩʪ ʩʠʩʪʝʤʘ, ʧʨʝʜʩʪʘʚˀʘ ʩʧʦʩʦʙʥʦʩʪ ʨʝʘʛʦʚʘˁʘ ʩʠʩʪʝʤʘ ʥʘ ʧʨʦʤʝʥʝ 

ʫ ʦʢʦʣʠʥʠ ʫ ʩʤʠʩʣʫ ʚʨʰʝˁʘ ʬʫʥʢʮʠʿʝ ʢʨʠʪʝʨʠʿʫʤʘ ʫ ʧʨʦʤʝʥˀʠʚʠʤ ʫʩʣʦʚʠʤʘ 

ʦʢʦʣʠʥʝ; 

¶ ʉʪʘʙʠʣʥʦʩʪ ʩʠʩʪʝʤʘ, ʧʦʢʘʟʫʿʝ ʜʘ ʣʠ ˂ʝ ʩʝ ʧʦʩʤʘʪʨʘʥʝ ʚʝʣʠʯʠʥʝ ʩʠʩʪʝʤʘ, ʧʦ 

ʧʨʝʩʪʘʥʢʫ ʧʦʨʝʤʝ˂ʘʿʥʠʭ ʜʝʿʩʪʘʚʘ, ʚʨʘʪʠʪʠ ʫ ʛʨʘʥʠʮʝ ʜʦʟʚʦˀʝʥʠʭ ʦʜʩʪʫʧʘˁʘ 

ʠʣʠ ʥʝ; 

¶ ɺʨʩʪʘ ʧʦʩʪʦʿʘˁʘ, ʧʦʢʘʟʫʿʝ ʜʘ ʣʠ ʩʠʩʪʝʤ ʧʦʩʪʦʿʠ ʫ ʩʤʠʩʣʫ ʬʠʟʠʯʢʠʭ ʠ 

ʤʘʪʝʨʠʿʘʣʥʠʭ ʦʙʿʝʢʘʪʘ ʠʣʠ ʥʝ.  

ʉʠʩʪʝʤ, ʜʘ ʙʠ ʦʧʩʪʘʦ, ʤʦʨʘ ʜʘ ʩʝ ʫʥʘʧʨʝʹʫʿʝ ʠ ʤʝˁʘ. ʇʨʦʤʝʥʝ ʩʠʩʪʝʤʘ ʩʫ ʫʩʣʦʚˀʝʥʝ 

ʧʨʠʨʦʜʥʠʤ ʧʦʿʘʚʘʤʘ, ʚʝʰʪʘʯʢʠʤ ʟʘʭʚʘʪʠʤʘ ˀʫʜʩʢʠʭ ʟʘʿʝʜʥʠʮʘ, ʥʝʦʯʝʢʠʚʘʥʠʤ 

ʜʦʛʘʹʘʿʠʤʘ ʩʣʫʯʘʿʥʦʛ ʢʘʨʘʢʪʝʨʘ ʠ ʪʝʭʥʦʣʦʰʢʠʤ ʦʩʪʚʘʨʝˁʠʤʘ ʦʜ ʢʘʧʠʪʘʣʥʦʛ ʟʥʘʯʘʿʘ 

ʢʘʦ ʰʪʦ ʿʝ ʠʥʪʝʨʥʝʪ [3].  

ʀʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ 

ʉʘʚʨʝʤʝʥʦ ʫʧʨʘʚˀʘˁʝ ʩʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʦʩʣʘˁʘ ʥʘ ʠʥʬʦʨʤʘʮʠʿʝ ʢʘʦ 

ʥʝʦʧʭʦʜʘʥ ʨʝʩʫʨʩ ʟʘ ʧʦʜʨʰʢʫ ʜʨʫʛʠʤ ʨʝʩʫʨʩʠʤʘ ʠ ˁʠʭʦʚ ʨʘʟʚʦʿ. ʀʥʬʦʨʤʘʮʠʦʥʠ 

ʩʠʩʪʝʤ ʿʝ ʩʠʩʪʝʤ ʢʦʿʠ ʧʦʤʦ˂ʫ ʬʦʨʤʘʣʠʟʦʚʘʥʠʭ ʧʨʦʮʝʜʫʨʘ ʦʙʝʟʙʝʹʫʿʝ ʫʧʨʘʚˀʘˁʝ ʥʘ 

ʩʚʠʤ ʥʠʚʦʠʤʘ ʫʟ ʧʦʤʦ˂ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʜʦʙʠʿʝʥʠʭ ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʠʟ 

ʠʥʪʝʨʥʠʭ ʠ ʝʢʩʪʝʨʥʠʭ ʠʟʚʦʨʘ. ʀʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʦʤʦʛʫ˂ʫʿʝ ʙʣʘʛʦʚʨʝʤʝʥʦ ʠ 

ʝʬʝʢʪʠʚʥʦ ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʘ ʚʝʟʘʥʠʭ ʟʘ ʧʣʘʥʠʨʘˁʝ, ʨʫʢʦʚʦʹʝˁʝ ʠ ʢʦʥʪʨʦʣʫ 

ʘʢʪʠʚʥʦʩʪʠ [48]. 

ʉʘ ʪʝʭʥʠʯʢʦʛ ʘʩʧʝʢʪʘ, ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʿʝ ʩʢʫʧ ʤʝʹʫʩʦʙʥʦ ʧʦʚʝʟʘʥʠʭ 

ʢʦʤʧʦʥʝʥʪʠ ʢʦʿʝ ʨʘʜʝ ʟʘʿʝʜʥʦ ʜʘ ʙʠ ʧʨʠʢʫʧˀʘʣʝ, ʦʙʨʘʹʠʚʘʣʝ, ʩʢʣʘʜʠʰʪʠʣʝ ʠ ʜʝʣʠʣʝ 

ʠʥʬʦʨʤʘʮʠʿʝ ʟʘ ʧʦʜʨʰʢʫ ʫ ʧʨʦʮʝʩʫ ʜʦʥʦʰʝˁʘ ʦʜʣʫʢʘ, ʢʦʦʨʜʠʥʘʮʠʿʝ, ʢʦʥʪʨʦʣʝ ʠ 

ʘʥʘʣʠʟʝ ʫʥʫʪʘʨ ʦʨʛʘʥʠʟʘʮʠʿʝ [49]. ʇʦʨʝʜ ʧʦʜʨʰʢʝ ʫ ʧʨʦʮʝʩʫ ʦʜʣʫʯʠʚʘˁʘ, 

ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʪʘʢʦʹʝ ʤʦʛʫ ʜʘ ʧʦʤʦʛʥʫ ʤʝʥʘ˅ʝʨʠʤʘ ʠ ʨʘʜʥʠʮʠʤʘ ʜʘ 
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ʘʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʚʠʟʫʝʣʠʟʫʿʫ ʢʦʤʧʣʝʢʩʥʝ ʪʝʤʝ ʠ ʨʘʟʚʠʿʫ ʥʦʚʝ ʧʨʦʠʟʚʦʜʝ. 

ʉʣʠʯʘʥ ʧʨʠʩʪʫʧ ʜʝʬʠʥʠʰʝ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʢʘʦ ʩʠʩʪʝʤ ʢʦʿʠ ʢʦʨʠʩʪʠ ʨʝʩʫʨʩʝ 

ʢʘʦ ʰʪʦ ʩʫ ˀʫʜʠ, ʭʘʨʜʚʝʨ, ʩʦʬʪʚʝʨ, ʧʦʜʘʮʠ ʠ ʤʨʝʞʝ ʟʘ ʧʨʠʭʚʘʪʘˁʝ, ʦʙʨʘʜʫ ʠ 

ʩʢʣʘʜʠʰʪʝˁʝ ʧʦʜʘʪʘʢʘ ʠ ʢʦʥʪʨʦʣʫ ʫʯʠʥʢʘ ʩʠʩʪʝʤʘ [50]. ʈʝʩʫʨʩʠ ʠ ʘʢʪʠʚʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʠ ˁʠʭʦʚʠ ʤʝʹʫʩʦʙʥʠ ʦʜʥʦʩʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘ ʩʣʠʮʠ II-5. 

 
ʉʣʠʢʘ II-5. ɽʣʝʤʝʥʪʠ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ [50] 

 

ʋ ʦʜʥʦʩʫ ʥʘ ʜʝʬʠʥʠʮʠʿʫ ʘʜʘʧʪʠʚʥʦʛ ʩʠʩʪʝʤʘ, ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʢʦʨʠʩʪʠ ʧʦʜʘʪʢʝ 

ʦ ʫʣʘʟʥʠʤ ʚʝʣʠʯʠʥʘʤʘ, ʫ ʧʨʦʮʝʩʫ ʨʘʜʘ ʠʭ ʦʙʨʘʹʫʿʝ ʠ ʧʨʝʪʚʘʨʘ ʫ ʠʥʬʦʨʤʘʮʠʿʝ ʠ 

ʠʟʣʘʟʥʝ ʚʝʣʠʯʠʥʝ ʠʟ ʩʠʩʪʝʤʘ. ʋʧʦʪʨʝʙˀʠʚʠ ʧʦʜʘʮʠ ʢʦʿʠ ʠʤʘʿʫ ʜʝʬʠʥʠʩʘʥʫ ʚʝʣʠʯʠʥʫ 

ʥʘʟʠʚʘʿʫ ʩʝ ʠʥʬʦʨʤʘʮʠʿʘʤʘ. ʀʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʠʤʘʿʫ ʿʦʰ ʿʝʜʥʫ ʢʦʤʧʦʥʝʥʪʫ, ʘ 

ʪʦ ʿʝ ʩʢʣʘʜʠʰʪʝˁʝ ʧʦʜʘʪʘʢʘ. ʆʩʥʦʚʥʠ ʨʝʩʫʨʩʠ ʩʫ ˀʫʜʩʢʠ ʨʝʩʫʨʩʠ ʠ ʦʥʠ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʩʚʝ ʢʦʨʠʩʥʠʢʝ ʩʠʩʪʝʤʘ, ʧʦʩʝʙʥʦ ʢʨʘʿˁʝ ʢʦʨʠʩʥʠʢʝ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʝ ʠ ʩʧʝʮʠʿʘʣʠʩʪʝ ʟʘ 

ʠʥʬʦʨʤʘʮʠʦʥʝ ʩʠʩʪʝʤʝ. ʉʦʬʪʚʝʨʩʢʠ ʨʝʩʫʨʩʠ ʩʫ ʩʢʫʧ ʘʧʣʠʢʘʮʠʿʘ ʠʣʠ ʧʨʦʛʨʘʤʘ ʢʦʿʠ 

ʜʘʿʫ ʠʥʩʪʨʫʢʮʠʿʝ ʭʘʨʜʚʝʨʫ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʜʘ ʦʙʨʘʹʫʿʝ ʫʣʘʟʥʝ ʧʦʜʘʪʢʝ, ʢʘʦ ʠ ʧʨʦʮʝʜʫʨʝ 

ʢʦʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʢʫʧ ʠʥʩʪʨʫʢʮʠʿʘ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʜʘ ʩʝ ʢʦʤʙʠʥʫʿʫ ʩʚʠ ʝʣʝʤʝʥʪʠ 

ʩʠʩʪʝʤʘ ʢʘʢʦ ʙʠ ʩʝ ʦʙʨʘʜʠʣʠ ʧʦʜʘʮʠ ʠ ʜʦʙʠʣʝ ʫʧʦʪʨʝʙˀʠʚʝ ʠʥʬʦʨʤʘʮʠʿʝ. ʍʘʨʜʚʝʨ 

ʫʢˀʫʯʫʿʝ ʩʚʝ ʫʨʝʹʘʿʝ (ʨʘʯʫʥʘʨʠ, ʪʘʙʣʝʪʠ, ʪʝʣʝʬʦʥʠ, ʩʝʨʚʝʨʠ ʠ ʜʨ.) ʠ ʤʝʜʠʿʝ (ʤʘʛʥʝʪʥʝ 

ʧʣʦʯʝ, ʦʧʪʠʯʢʠ ʜʠʩʢʦʚʠ, ʢʦʤʧʘʢʪ ʜʠʩʢʦʚʠ ʠ ʜʨ.). ʄʨʝʞʥʠ ʨʝʩʫʨʩʠ ʫʢˀʫʯʫʿʫ 
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ͨͦ͒͊ͭ͊͊͟ ͯ 

͙ͤͺͦͪͣ͊ͼ͙͔͞ 
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ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʝʜʠʿʝ ʠ ʤʨʝʞʥʫ ʧʦʜʨʰʢʫ. ʇʦʜʘʮʠ, ʢʘʦ ʨʝʩʫʨʩʠ, ʦʧʠʩʫʿʫ ʩʚʝ 

ʧʦʜʘʪʢʝ ʢʦʿʠʤʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʠʤʘ ʧʨʠʩʪʫʧ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʬʦʨʤʫ. ʇʨʠʤʝʨʠ ʧʦʜʘʪʘʢʘ ʢʘʦ 

ʨʝʩʫʨʩʘ ʩʫ ʨʘʯʫʥʘʨʩʢʝ ʙʘʟʝ ʧʦʜʘʪʘʢʘ, ʧʘʧʠʨʥʠ ʜʦʢʫʤʝʥʪʠ ʠ ʠʟʤʝʨʝʥʝ ʚʝʣʠʯʠʥʝ 

ʨʘʟʣʠʯʠʪʠʤ ʩʝʥʟʦʨʠʤʘ ʥʘ ʧʨʦʠʟʚʦʜʥʦʿ ʣʠʥʠʿʠ. 

ɽʬʝʢʪʠʚʥʘ ʫʧʦʪʨʝʙʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʟʘʭʪʝʚʘ ʨʘʟʫʤʝʚʘˁʝ ʪʨʠ 

ʜʠʤʝʥʟʠʿʝ: ʪʝʭʥʦʣʦʛʠʿʫ ʧʨʦʮʝʩʘ, ʤʝʥʘ˅ʤʝʥʪ ʠ ʦʨʛʘʥʠʟʘʮʠʿʫ [49]. ʀʥʬʦʨʤʘʮʠʦʥʠ 

ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʠ ʚʨʝʜʥʦʩʪ ʟʘ ʧʨʝʜʫʟʝ˂ʝ ʫ ʩʤʠʩʣʫ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʠ ʫʧʨʘʚˀʘʯʢʦʛ 

ʨʝʰʝˁʘ ʟʘ ʠʟʘʟʦʚʝ ʢʦʿʠ ʜʦʣʘʟʝ ʫʩʣʝʜ ʫʪʠʮʘʿʘ ʦʢʨʫʞʝˁʘ. ʋ ʪʘʙʝʣʠ II-2 ʩʫ ʧʨʠʢʘʟʘʥʝ 

ʜʠʤʝʥʟʠʿʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ.  

ʊʘʙʝʣʘ II-2. ɼʠʤʝʥʟʠʿʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ɼʠʤʝʥʟʠʿʘ ɼʝʬʠʥʠʮʠʿʘ 

ʊʝʭʥʦʣʦʛʠʿʘ  ʊʝʭʥʦʣʦʰʢʘ ʜʠʤʝʥʟʠʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʭʘʨʜʚʝʨʘ, ʩʦʬʪʚʝʨʘ, 

ʪʝʭʥʦʣʦʛʠʿʝ ʫʧʨʘʚˀʘˁʘ ʧʦʜʘʮʠʤʘ ʠ ʪʝʭʥʦʣʦʛʠʿʝ ʫʤʨʝʞʘʚʘˁʘ / 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʿʝ. 

ʄʝʥʘ˅ʤʝʥʪ ɼʠʤʝʥʟʠʿʘ ʤʝʥʘ˅ʤʝʥʪʘ ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʩʪʘʚˀʘˁʝ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ 

ʩʪʨʘʪʝʛʠʿʘ, ʨʘʩʧʦʜʝʣʘ ˀʫʜʩʢʠʭ ʠ ʬʠʥʘʥʩʠʿʩʢʠʭ ʨʝʩʫʨʩʘ, ʨʘʟʚʦʿ 

ʥʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ʠ ʫʩʣʫʛʘ, ʢʘʦ ʠ ʨʘʟʚʦʿ ʥʦʚʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ. 

ʆʨʛʘʥʠʟʘʮʠʿʘ ʆʨʛʘʥʠʟʘʮʠʦʥʘ ʜʠʤʝʥʟʠʿʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʫʢˀʫʯʫʿʝ 

ʧʠʪʘˁʘ ʢʘʦ ʰʪʦ ʩʫ ʭʠʿʝʨʘʨʭʠʿʘ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʬʫʥʢʮʠʦʥʘʣʥʝ 

ʩʧʝʮʠʿʘʣʥʦʩʪʠ, ʧʦʩʣʦʚʥʠ ʧʨʦʮʝʩʠ, ʢʫʣʪʫʨʘ ʠ ʧʦʣʠʪʠʯʢʠ ʠʥʪʝʨʝʩʠ 

ʛʨʫʧʘ.  
 

ʊʝʨʤʠʥʠ Ăʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝñ ʠ Ăʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠñ ʩʝ ʫ ʣʠʪʝʨʘʪʫʨʠ 

ʢʦʨʠʩʪʝ ʛʦʪʦʚʦ ʥʘʠʟʤʝʥʠʯʥʦ [46]. ʆʚʦ ʿʝ ʧʦʛʨʝʰʥʦ ʿʝʨ ʩʝ ʦʙʠʤ ʪʝʨʤʠʥʘ ʨʘʟʣʠʢʫʿʝ. 

ʀʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʪʝʭʥʦʣʦʰʢʫ ʜʠʤʝʥʟʠʿʫ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ, ʜʦʢ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʦʙʫʭʚʘʪʘʿʫ, ʧʦʨʝʜ ʩʘʤʝ ʪʝʭʥʦʣʦʛʠʿʝ, ʠ ʥʘʯʠʥ ʥʘ 

ʢʦʿʠ ʩʝ ʪʝʭʥʦʣʦʛʠʿʘ ʧʨʠʤʝˁʫʿʝ ʠ ʥʘ ʢʦʿʠ ʩʝ ˁʦʤʝ ʫʧʨʘʚˀʘ ʢʘʢʦ ʙʠ ʫʥʘʧʨʝʜʠʣʘ 

ʧʦʩʣʦʚʘˁʝ ʧʨʝʜʫʟʝ˂ʘ. 

ʀʩʪʨʘʞʠʚʘˁʘ ʥʘ ʪʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʀʩʪʨʘʞʠʚʘʯʠ [51] ʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʣʘ ʧʝʪ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʧʨʘʚʘʮʘ ʥʘ ʪʝʤʫ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʫ ʧʝʨʠʦʜʫ ʦʜ 1954. ʛʦʜʠʥʝ ʜʦ 2003. ʛʦʜʠʥʝ. ʀʜʝʥʪʠʬʠʢʦʚʘʥʠ 

ʠʩʪʨʘʞʠʚʘʯʢʠ ʧʨʘʚʮʠ ʩʫ: ʀʉ ʢʘʦ ʧʦʜʨʰʢʘ ʧʨʠ ʜʦʥʦʰʝˁʫ ʦʜʣʫʢʘ ʠ ˁʠʭʦʚ ʨʘʟʚʦʿ, 

ʚʨʝʜʥʦʩʪ ʠʥʬʦʨʤʘʮʠʿʝ, ʨʘʟʚʦʿ ʩʠʩʪʝʤʘ ʟʘ ʚʝʟʫ ʯʦʚʝʢ-ʨʘʯʫʥʘʨ, ʦʨʛʘʥʠʟʘʮʠʿʘ ʠ 

ʩʪʨʘʪʝʛʠʿʘ ʀʉ, ʝʢʦʥʦʤʠʯʥʦʩʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ.  
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ʇʨʚʠ ʧʨʘʚʘʮ, ʀʉ ʢʘʦ ʧʦʜʨʰʢʘ ʧʨʠ ʜʦʥʦʰʝˁʫ ʦʜʣʫʢʘ ʠ ˁʠʭʦʚ ʨʘʟʚʦʿ, ʥʘʩʪʘʿʝ 

ʧʦʯʝʪʢʦʤ ʧʝʜʝʩʝʪʠʭ ʛʦʜʠʥʘ ʧʨʦʰʣʦʛ ʚʝʢʘ ʠ ʚʝʟʫʿʝ ʩʝ ʟʘ ʧʨʠʤʝʥʫ ʨʘʯʫʥʘʨʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ ʫ ʜʨʞʘʚʥʠʤ ʠ ʚʦʿʥʠʤ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ, ʢʘʦ ʠ ʫ ʧʦʩʣʦʚʥʠʤ ʩʠʩʪʝʤʠʤʘ. 

ʇʨʚʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʩʝ ʦʜʥʦʩʠʣʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʝ ʩʠʩʪʝʤʝ ʟʘ ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʘ ʫ 

ʮʠˀʫ ʝʬʝʢʪʠʚʥʝ ʝʚʘʣʫʘʮʠʿʝ ʪʨʞʠʰʪʘ, ʜʫʛʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʠ ʢʦʥʪʨʦʣʝ ʧʨʦʠʟʚʦʜˁʝ. 

ʂʘʩʥʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʙʠʣʘ ʫʩʤʝʨʝʥʘ ʥʘ ʨʘʟʚʦʿ ʦʚʠʭ ʩʠʩʪʝʤʘ ʫ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ 

ʧʝʨʬʦʨʤʘʥʩʠ ʢʘʦ ʰʪʦ ʩʫ ʙʦˀʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʚʠʹʘˁʘ ʠ ʪʝʭʥʠʯʢʠ ʜʠʟʘʿʥ ʩʠʩʪʝʤʘ. 

ʅʘʧʨʝʪʢʦʤ ʪʝʭʥʦʣʦʛʠʿʝ, ʤʝʪʦʜʦʣʦʰʢʠʤ ʠʥʦʚʘʮʠʿʘʤʘ ʠ ʫʚʝ˂ʘˁʝʤ ʦʯʝʢʠʚʘˁʘ ʦʚʘʿ 

ʧʨʘʚʘʮ ʿʝ ʜʦʞʠʚʝʦ ʝʢʩʧʘʥʟʠʿʫ.  

ɼʨʫʛʠ ʧʨʘʚʘʮ, ʚʨʝʜʥʦʩʪ ʠʥʬʦʨʤʘʮʠʿʝ, ʥʘʩʪʘʿʝ ʢʘʦ ʨʘʟʣʠʢʘ ʚʨʝʜʥʦʩʪʠ ʟʘ 

ʜʦʥʦʩʠʦʮʝ ʦʜʣʫʢʘ ʠʟʤʝʹʫ ʦʜʣʫʢʝ ʫ ʦʜʩʫʩʪʚʫ ʠʥʬʦʨʤʘʮʠʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʜʣʫʢʫ ʫ 

ʧʨʠʩʫʩʪʚʫ ʠʥʬʦʨʤʘʮʠʿʘ. ɺʝʦʤʘ ʯʝʩʪʦ ʩʫ ʧʨʘʚˀʝʥʘ ʧʦʨʝʹʝˁʘ ʠʟʤʝʹʫ ʥʝʧʦʪʧʫʥʠʭ 

ʠʥʬʦʨʤʘʮʠʿʘ, ʢʦʜ ʢʦʿʠʭ ʜʦʥʦʩʠʦʮʠ ʦʜʣʫʢʘ ʥʠʩʫ ʩʧʨʝʤʥʠ ʜʘ ʫʣʦʞʝ ʩʨʝʜʩʪʚʘ ʠʣʠ ʩʫ 

ʤʘˁʝ ʩʧʨʝʤʥʠ ʜʘ ʫʣʦʞʝ ʩʨʝʜʩʪʚʘ ʟʘ ʪʘʢʚʫ ʠʥʬʦʨʤʘʮʠʿʫ, ʠ ʢʦʨʠʩʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ, ʢʦʿʝ 

ʯʠʥʝ ʤʦʛʫ˂ʠʤ ʧʦʩʪʠʟʘˁʝ ʤʘʢʩʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʜʦʥʦʩʠʦʮʘ ʦʜʣʫʢʘ. ʆʚʘʿ ʧʨʘʚʘʮ 

ʧʦʩʤʘʪʨʘ ʚʨʝʜʥʦʩʪ ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʩʠʩʪʝʤʫ ʟʘ ʧʣʘʥʠʨʘˁʝ ʨʝʩʫʨʩʘ ʫ ʧʨʝʜʫʟʝ˂ʫ ʫ ʮʠˀʫ 

ʫʥʘʧʨʝʹʝˁʘ ʨʘʩʧʦʜʝʣʝ ʨʝʩʫʨʩʘ. ʇʦʿʘʚʦʤ ʠʥʪʝʨʥʝʪʘ ʦʚʘʿ ʧʨʘʚʘʮ ʿʝ ʜʦʞʠʚʝʦ ʚʝʣʠʢʝ 

ʧʨʦʤʝʥʝ. ʄʘʣʘ ʮʝʥʘ ʢʦʰʪʘˁʘ ʘʫʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʦʬʪʚʝʨʘ ʢʦʿʠ ʠʤʘʿʫ ʩʧʦʩʦʙʥʦʩʪ 

ʧʨʘ˂ʝˁʘ ʠ ʧʨʦʮʝʩʠʨʘˁʘ ʠʥʬʦʨʤʘʮʠʿʘ ʧʦ ʫʥʘʧʨʝʜ ʧʨʦʛʨʘʤʠʨʘʥʠʤ ʩʪʨʫʢʪʫʨʘʤʘ 

ʧʨʠʤʝʥʦʤ ʧʨʠʩʪʫʧʘ ʠʥʪʝʣʠʛʝʥʪʥʦʛ ʫʟʦʨʢʦʚʘˁʘ, ʢʦʿʠ ʢʦʨʠʩʪʝ ʘʣʛʦʨʠʪʤʝ ʟʘ 

ʦʜʣʫʯʠʚʘˁʝ, ʧʨʫʞʠʣʘ ʿʝ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʠʟʚʨʰʝ ʧʨʦʮʝʥʝ ʨʘʟʣʠʯʠʪʠʭ ʩʪʨʘʪʝʛʠʿʘ 

ʦʜʣʫʯʠʚʘˁʘ ʠ ʨʝʘʣʠʟʘʮʠʿʝ ʨʘʟʣʠʯʠʪʠʭ ʦʜʣʫʢʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ.    

ʀʥʪʝʨʘʢʮʠʿʘ ʠʟʤʝʹʫ ʯʦʚʝʢʘ ʠ ʨʘʯʫʥʘʨʘ ʢʘʦ ʧʨʘʚʘʮ ʠʩʪʨʘʞʠʚʘˁʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʦʪʚʦʨʠʣʘ ʿʝ ʧʠʪʘˁʝ ʝʬʝʢʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. 

ʅʘ ʩʘʤʦʤ ʧʦʯʝʪʢʫ ʨʘʟʚʦʿʘ ʦʚʦʛ ʧʨʘʚʮʘ ʿʝʜʘʥ ʦʜ ʠʩʪʨʘʞʠʚʘʯʘ ʥʘʛʣʘʰʘʚʘ ʧʦʪʨʝʙʫ ʟʘ 

ʿʝʜʠʥʩʪʚʝʥʠʤ ʩʢʫʧʦʤ "ʩʠʩʪʝʤʘ ʧʦʿʤʦʚʘ" ʫ ʮʠˀʫ ʙʦˀʝʛ ʨʘʟʫʤʝʚʘˁʘ ʤʝʥʘ˅ʤʝʥʪʘ ʫ ʪʦʢʫ 

ʧʨʦʮʝʩʘ ʨʘʟʚʦʿʘ [52]. ʐʠʨʦʢʘ ʧʨʠʤʝʥʘ ʀʉ ʠ ʩʠʩʪʝʤʘ ʟʘ ʧʦʜʨʰʢʫ ʫ ʜʦʥʦʰʝˁʫ ʦʜʣʫʢʘ 

ʫ ʦʢʚʠʨʫ ʧʨʝʜʫʟʝ˂ʘ ʤʝˁʘ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʟʘʧʦʩʣʝʥʠ ʞʠʚʝ ʠ ʨʘʜʝ, ʠ ʧʦʢʨʝ˂ʝ 

ʨʘʟʤʠʰˀʘˁʝ ʥʘʫʯʥʠʢʘ ʦ ʪʦʤʝ ʢʘʢʦ ʜʘ ʩʝ ʧʨʝʚʘʟʠʹʝ ʦʪʧʦʨ ʫ ʫʧʦʪʨʝʙʠ ʠʥʬʦʨʤʘʮʠʿʘ, 

ʜʦʙʠʿʝʥʠʭ ʦʜ ʪʘʢʚʠʭ ʩʠʩʪʝʤʘ, ʦʜ ʩʪʨʘʥʝ ʨʫʢʦʚʦʜʠʦʮʘ ʧʨʝʜʫʟʝ˂ʘ. ʆʚʘʿ ʧʨʘʚʘʮ ʦʪʚʘʨʘ 

ʧʠʪʘˁʘ ʢʘʦ ʰʪʦ ʩʫ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʙʣʘʩʪʠ ʟʣʦʫʧʦʪʨʝʙʘ ʥʘ ʠʥʪʝʨʥʝʪʫ, ʝʬʝʢʪʠʚʥʘ 

ʫʧʦʪʨʝʙʘ ʘʣʘʪʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʘ ʩʫ ʟʘʩʥʦʚʘʥʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ, 
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ʢʘʦ ʠ ʠʥʪʝʛʨʘʮʠʿʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʩʘ ʧʩʠʭʦʣʦʛʠʿʦʤ, ʢʦʛʥʠʪʠʚʥʦʤ ʥʘʫʢʦʤ ʠ 

ʜʨʫʛʠʤ ʜʠʩʮʠʧʣʠʥʘʤʘ [51].  

ʇʨʚʝ ʥʘʟʥʘʢʝ ʧʨʘʚʮʘ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʠ ʧʦʩʤʘʪʨʘ ʦʨʛʘʥʠʟʘʮʠʿʫ ʠ ʩʪʨʘʪʝʛʠʿʫ 

ʀʉ ʩʫ ʧʦʯʝʣʝ ʜʘ ʩʝ ʠʩʧʦˀʘʚʘʿʫ ʢʘʜʘ ʩʫ ʀʉ ʠʩʪʨʘʞʠʚʘʯʠ ʧʦʯʝʣʠ ʜʘ ʧʨʝʧʦʟʥʘʿʫ ʟʥʘʯʘʿ 

ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʜʨʫʛʠʤ ʥʠʚʦʠʤʘ ʘʥʘʣʠʟʝ, ʫʢˀʫʯʫʿʫ˂ʠ ʥʠʚʦ ʩʠʩʪʝʤʘ, ʧʦʩʣʦʚʥʦʛ 

ʧʨʦʮʝʩʘ, ʩʪʨʘʪʝʰʢʝ ʧʦʩʣʦʚʥʝ ʿʝʜʠʥʠʮʝ ʠ ʥʠʚʦ ʦʨʛʘʥʠʟʘʮʠʿʝ. ʀʩʪʨʘʞʠʚʘˁʘ ʠʩʧʠʪʫʿʫ 

ʫʢˀʫʯʠʚʘˁʝ ʢʦʨʠʩʥʠʢʘ, ʫʧʦʪʨʝʙʫ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ, ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ, ʩʪʨʘʪʝʰʢʦ ʧʣʘʥʠʨʘˁʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʫʩʧʝʭ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʠ ʜʨʫʛʦ.  

ʀʩʪʨʘʞʠʚʘˁʘ ʦ ʝʢʦʥʦʤʠʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ ʦʙʫʭʚʘʪʘʿʫ ʢʦʦʨʜʠʥʘʮʠʿʫ ʫʥʫʪʘʨ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʪʨʞʠʰʪʘ ʠ ʠʥʜʫʩʪʨʠʿʝ 

ʟʘʩʥʦʚʘʥʫ ʥʘ ʫʧʦʪʨʝʙʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʠʩʧʣʘʪʠʚʦʩʪʠ ʩʦʬʪʚʝʨʩʢʦʛ 

ʠʥʞʝˁʝʨʠʥʛʘ ʠ ʚʨʝʜʥʦʩʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʤʠʢʨʦ ʩʪʨʫʢʪʫʨʘ ʪʨʞʠʰʪʘ, 

ʝʢʦʥʦʤʩʢʫ ʜʦʙʠʪ ʫʧʦʪʨʝʙʝ ʤʨʝʞʝ ʠ ʫʩʚʘʿʘˁʘ ʤʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʝʣʝʢʪʨʦʥʩʢʫ 

ʪʨʛʦʚʠʥʫ ʠ ʠʥʬʦʨʤʘʮʠʦʥʘ ʜʦʙʨʘ. 

ʃʘʣʠ˂ [53] ʫ ʩʚʦʿʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʠʟʥʦʩʠ ʜʘ ʿʝ ʠʥʪʝʣʠʛʝʥʮʠʿʘ ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʧʦʜʨʞʘʥʘ ʿʘʢʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʤ, ʢʘʦ ʰʪʦ ʩʫ ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ, 

ʩʠʩʪʝʤ ʟʘ ʧʦʜʨʰʢʫ ʫ ʜʦʥʦʰʝˁʫ ʦʜʣʫʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʧʨʝʜʫʟʝ˂ʘ, ʩʠʩʪʝʤ ʟʘ 

ʧʣʘʥʠʨʘˁʝ ʨʝʩʫʨʩʘ ʫ ʧʨʝʜʫʟʝ˂ʫ, ʠʟʚʨʰʥʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʧʦʩʣʦʚʥʝ 

ʠʥʪʝʣʠʛʝʥʮʠʿʝ, ʤʘʨʢʝʪʠʥʛ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚˀʘˁʘ ʟʥʘˁʝʤ. ʉʚʠ 

ʜʘʪʠ ʩʠʩʪʝʤʠ ʩʫ ʥʝʦʧʭʦʜʥʘ ʧʦʜʨʰʢʘ ʟʘ ʠʥʪʝʣʠʛʝʥʪʥʦ ʜʝʣʦʚʘˁʝ, ʘʣʠ ʫ ʦʩʥʦʚʠ ʩʚʠʭ 

ʩʠʩʪʝʤʘ ʤʦʨʘ ʜʘ ʧʦʩʪʦʿʠ ʿʘʢʘ ʠʥʪʝʣʠʛʝʥʮʠʿʘ ʩʘʜʨʞʘʥʘ ʫ ʦʨʛʘʥʠʟʘʮʠʦʥʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ ʠ ʟʘʧʦʩʣʝʥʠʤʘ ʢʦʿʠ ʢʦʤʙʠʥʫʿʫ ʠ ʢʦʨʠʩʪʝ ʩʚʝ ʥʘʚʝʜʝʥʝ ʩʠʩʪʝʤʝ ʧʦʜʨʰʢʝ. 

ʉʘʨʘʜˁʘ ʟʘʧʦʩʣʝʥʠʭ, ʢʦʿʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʫʧʦʪʨʝʙʠ ʥʘʚʝʜʝʥʠʭ ʩʠʩʪʝʤʘ ʧʦʜʨʰʢʝ ʫ 

ʩʚʘʢʦʜʥʝʚʥʦʤ ʧʦʩʣʫ, ʜʦʚʦʜʠ ʜʦ ʪʝʨʤʠʥʘ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʢʦʨʠʩʪʠ ʀʂʊ ʠ 

ʪʝʭʥʦʣʦʛʠʿʫ ʠʥʪʝʨʥʝʪʘ.  

2.3  ʄʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ 

ʋʧʨʘʚˀʘʯʢʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʠʣʠ ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ 

ï ʄʀʉ (ʝʥʛʣ. Management Information Systems) ʩʫ ʥʘʩʪʘʣʠ ʫʢʨʰʪʘˁʝʤ ʰʝʩʪ ʧʦʜʨʫʯʿʘ 

ʟʥʘˁʘ: ʥʘʫʢʝ ʦ ʨʘʯʫʥʘʨʠʤʘ, ʙʠʭʝʚʠʦʨʠʩʪʠʯʢʝ ʥʘʫʢʝ, ʥʘʫʢʝ ʦ ʜʦʥʦʰʝˁʫ ʦʜʣʫʢʘ, 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ ʤʝʥʘ˅ʤʝʥʪʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʬʫʥʢʮʠʿʘ ʠ ʫʧʨʘʚˀʘʯʢʦʛ ʨʘʯʫʥʦʚʦʜʩʪʚʘ 
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[54]. ɼʨʫʛʠ ʘʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʩʝ ʫ ʩʘʤʦʿ ʦʩʥʦʚʠ ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʥʘʣʘʟʝ ʪʨʠ ʥʘʫʯʥʘ ʧʦˀʘ: ʥʘʫʢʘ ʦ ʨʘʯʫʥʘʨʠʤʘ, ʥʘʫʢʘ ʦ ʫʧʨʘʚˀʘˁʫ ʠ ʥʘʫʢʘ ʦ 

ʦʨʛʘʥʠʟʘʮʠʿʠ [55] ʘ ʜʘ ʩʫ ʦʩʪʘʣʘ ʧʦʜʨʫʯʿʘ ʟʥʘˁʘ ʥʘ ʠʥʜʠʨʝʢʪʘʥ ʥʘʯʠʥ ʜʦʧʨʠʥʝʣʘ 

ʨʘʟʚʦʿʫ ʦʚʝ ʥʘʫʯʥʝ ʜʠʩʮʠʧʣʠʥʝ. ʅʘʫʢʘ ʦ ʨʘʯʫʥʘʨʠʤʘ ʿʝ ʫʩʤʝʨʝʥʘ ʥʘ ʧʦʜʘʪʢʝ, ʭʘʨʜʚʝʨ 

ʠ ʩʦʬʪʚʝʨ ʢʘʦ ʦʩʥʦʚʥʝ ʝʣʝʤʝʥʪʝ ʧʦʩʤʘʪʨʘˁʘ. ʇʦʜʘʮʠ ʦʙʝʟʙʝʹʫʿʫ ʩʨʝʜʩʪʚʘ ʥʘ ʦʩʥʦʚʫ 

ʢʦʿʠʭ ʩʝ ʫʪʚʨʹʫʿʫ ʠ ʢʦʨʠʩʪʝ ʦʩʥʦʚʥʝ ʯʠˁʝʥʠʮʝ ʦ ʙʠʣʦ ʢʦʿʦʿ ʦʨʛʘʥʠʟʘʮʠʿʠ. ʉʦʬʪʚʝʨ 

ʦʙʫʭʚʘʪʘ ʨʘʟʣʠʯʠʪʝ ʚʘʞʥʝ ʦʜʣʫʢʝ ʦʜ ʩʪʨʘʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ ʚʝʟʠ ʩʘ ʧʦʜʘʮʠʤʘ, 

ʦʜʥʦʩʥʦ, ʫʤʘˁʫʿʝ ʥʝʠʟʚʝʩʥʦʩʪ ʫ ʚʝʟʠ ˁʠʭʦʚʝ ʦʙʨʘʜʝ. ʍʘʨʜʚʝʨ ʫʪʚʨʹʫʿʝ ʘʨʭʠʪʝʢʪʫʨʫ 

ʧʦʜʘʪʘʢʘ ʠ ʩʦʬʪʚʝʨʘ ʠ ʦʙʝʟʙʝʹʫʿʝ ˁʠʭʦʚʫ ʫʧʦʪʨʝʙʫ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ. ʅʘʫʢʘ ʦ 

ʫʧʨʘʚˀʘˁʫ ʧʨʫʞʘ ʧʦʤʦ˂ ʦʢʦ ʧʨʦʙʣʝʤʘ, ʤʦʜʝʣʘ ʠ ʥʘʯʠʥʘ ʨʝʰʘʚʘˁʘ. ʀʥʬʦʨʤʘʮʠʿʘ ʿʝ 

ʟʥʘʯʘʿʥʘ ʩʘʤʦ ʫʢʦʣʠʢʦ ʿʝ ʫ ʢʦʥʪʝʢʩʪʫ ʧʨʦʙʣʝʤʘ. ʄʦʜʝʣʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʬʦʨʤʘʣʥʘ 

ʩʨʝʜʩʪʚʘ ʟʘ ʩʪʨʫʢʪʫʨʠʨʘˁʝ ʠ ʧʨʠʢʘʟʠʚʘˁʝ ʧʨʦʙʣʝʤʘ, ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʦʩʣʠʢʘʚʘʿʫ ʦʜʥʦʩʝ 

ʠʟʤʝʹʫ ʧʦʜʘʪʘʢʘ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ. ʄʘʪʝʤʘʪʠʯʢʠ ʩʦʬʪʚʝʨʠ ʦʙʝʟʙʝʹʫʿʫ ʫʧʦʪʨʝʙʫ 

ʪʝʭʥʦʣʦʛʠʿʝ ʨʘʯʫʥʘʨʘ ʧʦʤʦ˂ʫ ʢʦʿʠʭ ʩʝ ʤʦʜʝʣʠ ʤʦʛʫ ʦʙʨʘʜʠʪʠ ʠ ʧʨʦʙʣʝʤʠ ʨʝʰʘʚʘʪʠ. 

ʅʘʫʢʘ ʦ ʦʨʛʘʥʠʟʘʮʠʿʠ ʠʟʫʯʘʚʘ ʧʦʿʝʜʠʥʮʝ, ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ ʠʥʩʪʠʪʫʮʠʿʝ. ʇʨʦʫʯʘʚʘˁʝ 

ʧʦʥʘʰʘˁʘ ʠ ʩʪʘʚʦʚʘ ʧʦʿʝʜʠʥʘʮʘ, ʥʘʨʦʯʠʪʦ ʫ ʢʦʥʪʝʢʩʪʫ ʢʦʨʠʩʥʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ, ʿʝ ʚʘʞʥʦ ʟʘ ʨʘʟʫʤʝʚʘˁʝ ʫʢʫʧʥʦʛ ʫʯʠʥʢʘ ʠ ʩʪʝʧʝʥʘ ʧʨʠʭʚʘʪʘˁʘ ʥʝʢʦʛ ʩʠʩʪʝʤʘ. 

ʀʟʫʯʘʚʘˁʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʿʝ ʚʘʞʥʦ ʩʘ ʘʩʧʝʢʪʘ ʧʨʠʤʝʥʝ ʠ ʨʘʟʚʦʿʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ ʢʦʿʠ ʪʨʝʙʘ ʜʘ ʩʣʫʞʝ ʦʨʛʘʥʠʟʘʮʠʿʠ ʫ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ. 

ʀʟʫʯʘʚʘˁʝ ʠʥʩʪʠʪʫʮʠʿʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʿʝʨ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʥʝ ʤʦʛʫ ʜʘ ʩʝ ʦʜʚʦʿʝ 

ʦʜ ʰʠʨʝʛ ʜʨʫʰʪʚʝʥʦʛ ʢʦʥʪʝʢʩʪʘ ʫ ʢʦʤʝ ʩʫ ʩʭʚʘ˂ʝʥʠ ʠ ʧʨʠʭʚʘ˂ʝʥʠ, ʠ ʥʘ ʢʨʘʿʫ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʦʚʘʥʠ. ʅʘ ʩʣʠʮʠ II-6 ʿʝ ʧʨʠʢʘʟʘʥʘ ʦʩʥʦʚʘ ʤʝʥʘ˅ʤʝʥʪ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʋ ʩʘʤʦʿ ʦʩʥʦʚʠ ʧʨʠʟʤʝ ʩʝ ʥʘʣʘʟʝ ʥʘʫʯʥʝ ʜʠʩʮʠʧʣʠʥʝ ʢʦʿʝ 

ʛʨʘʜʝ ʄʀʉ.   

ʆʜ ʩʚʦʛ ʧʦʯʝʪʢʘ, ʄʀʉ ʿʝ ʜʦʞʠʚʝʦ ʟʥʘʯʘʿʥʫ ʪʨʘʥʩʬʦʨʤʘʮʠʿʫ ʦʜ ʬʦʢʫʩʘ ʢʦʿʠ ʿʝ 

ʙʠʦ ʪʝʭʥʠʯʢʦʛ ʢʘʨʘʢʪʝʨʘ ʧʘ ʩʚʝ ʜʦ ʙʘʣʘʥʩʘ ʠʟʤʝʹʫ ʬʦʢʫʩʘ ʥʘ ʪʝʭʥʦʣʦʛʠʿʫ, 

ʦʨʛʘʥʠʟʘʮʠʿʫ, ʤʝʥʘ˅ʤʝʥʪ ʠ ʜʨʫʰʪʚʝʥʝ ʥʘʫʢʝ [56]. ɼʚʝ ʥʘʿʟʥʘʯʘʿʥʠʿʝ ʠ ʥʘʿʫʪʠʮʘʿʥʠʿʝ 

ʪʝʦʨʠʿʝ ʢʦʿʝ ʩʫ ʥʘʩʪʘʣʝ ʫ ʥʘʫʯʥʦʤ ʧʦˀʫ ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʩʫ ʄʦʜʝʣ 

ʦ ʧʨʠʭʚʘʪʘˁʫ ʪʝʭʥʦʣʦʛʠʿʝ (ʝʥʛʣ. Technology Acceptance Model ï TAM) ʠ ʄʦʜʝʣ 

ʫʩʧʝʰʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (ʝʥʛʣ. IS Success Model) [57]. ɼʘʥʘʰˁʝ ʚʨʝʤʝ 

ʦʩʣʠʢʘʚʘʿʫ ʜʚʘ ʬʘʢʪʦʨʘ ʢʦʿʘ ʩʫ ʩʚʦʿʩʪʚʝʥʘ ʄʀʉ ʜʠʩʮʠʧʣʠʥʠ ʠ ʢʦʿʘ ˂ʝ ʦʩʪʚʘʨʠʚʘʪʠ 

ʠʟʚʘʥʨʝʜʥʝ ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ ʩʚʝ ʠʩʪʨʘʞʠʚʘʯʝ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ, ʘ ʪʦ ʩʫ ʙʨʟʝ ʪʝʭʥʦʣʦʰʢʝ 

ʧʨʦʤʝʥʝ ʠ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪ ʧʨʠʨʦʜʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ [58]. 
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ʉʣʠʢʘ II-6. ʆʩʥʦʚʥʘ ʥʘʫʯʥʘ ʧʦˀʘ ʄʀʉ-ʘ ʧʨʠʢʘʟʘʥʘ ʢʨʦʟ ʧʨʠʟʤʫ [55] 

 

2.4  ʉʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ 

ʉʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʿʝ ʩʠʩʪʝʤ ʧʦʜʨʞʘʥ ʪʝʭʥʦʣʦʰʢʠʤ ʨʝʰʝˁʝʤ ʢʦʿʠ 

ʦʤʦʛʫ˂ʘʚʘ ʢʦʤʫʥʠʢʘʮʠʿʫ, ʢʦʦʨʜʠʥʘʮʠʿʫ ʠ ʢʦʣʘʙʦʨʘʮʠʿʫ [45]. ʂʨʠʪʠʯʥʠ ʬʘʢʪʦʨʠ ʟʘ 

ʨʘʟʚʦʿ ʨʘʯʫʥʘʨʩʢʠʭ ʩʠʩʪʝʤʘ ʢʦʿʠ ʧʦʜʨʞʘʚʘʿʫ ʢʦʣʘʙʦʨʘʮʠʿʫ ʩʫ ʨʘʟʤʝʥʘ ʠʥʬʦʨʤʘʮʠʿʘ, 

ʠʥʜʠʚʠʜʫʘʣʥʝ ʠʣʠ ʛʨʫʧʥʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʢʦʦʨʜʠʥʘʮʠʿʘ [59]. ʆʚʠ ʬʘʢʪʦʨʠ ʩʫ ʚʝʦʤʘ 

ʚʘʞʥʠ ʟʘ ʫʩʧʝʰʥʫ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ ʧʨʝʜʫʟʝ˂ʫ. ʉʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʟʘʩʥʦʚʘʥ ʥʘ 

ʪʝʭʥʦʣʦʛʠʿʠ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʭʘʨʜʚʝʨʘ ʠ ʩʦʬʪʚʝʨʘ, ʤʦʞʝ ʜʘ ʦʙʝʟʙʝʜʠ ʧʦʜʨʰʢʫ: (1) ʟʘ 

ʢʦʤʫʥʠʢʘʮʠʿʫ ʠʟʤʝʹʫ ʫʯʝʩʥʠʢʘ, ʢʘʦ ʰʪʦ ʿʝ ʝʣʝʢʪʨʦʥʩʢʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʢʦʿʘ ʧʦʩʧʝʰʫʿʝ 

ʠʣʠ ʟʘʤʝˁʫʿʝ ʚʝʨʙʘʣʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ, (2) ʟʘ ʦʙʨʘʜʫ ʠʥʬʦʨʤʘʮʠʿʘ, ʢʘʦ ʰʪʦ ʩʫ 

ʤʘʪʝʤʘʪʠʯʢʦ ʤʦʜʝʣʦʚʘˁʝ ʠʣʠ ʘʣʘʪʠ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʛʣʘʩʘˁʝ ʠ ʘʥʢʝʪʠʨʘˁʝ, ʠ (3) 

ʫʯʝʩʥʠʮʠʤʘ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ ʜʘ ʧʨʠʭʚʘʪʝ ʠ ʢʦʨʠʩʪʝ ʪʝʭʥʦʣʦʛʠʿʫ, ʢʘʦ ʰʪʦ ʿʝ ʦʙʫʢʘ 

ʟʘʧʦʩʣʝʥʠʭ ʧʨʠʤʝʥʦʤ ʧʣʘʪʬʦʨʤʝ ʟʘ ʫʯʝˁʝ ʥʘ ʜʘˀʠʥʫ [60]. ʋ ʣʠʪʝʨʘʪʫʨʠ ʠ 

ʧʨʝʪʭʦʜʥʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʤʥʦʰʪʚʦ ʪʝʨʤʠʥʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʪʝʭʥʦʣʦʛʠʿʫ ʠ ʩʠʩʪʝʤʝ 

ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʘʦ ʰʪʦ ʩʫ ʩʠʩʪʝʤʠ ʟʘ ʛʨʫʧʥʫ ʧʦʜʨʰʢʫ ʫ ʜʦʥʦʰʝˁʫ ʦʜʣʫʢʘ (ʝʥʛʣ. 

Group Decision Support Systems), ʩʠʩʪʝʤʠ ʟʘ ʛʨʫʧʥʫ ʧʦʜʨʰʢʫ (ʝʥʛʣ. Group Support 

Systems), ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʩʢʝ ʩʘʩʪʘʥʢʝ (ʝʥʛʣ. Electronic Meeting Systems), ʛʨʫʧʥʠ 

ʩʦʬʪʚʝʨʠ (ʝʥʛʣ. groupware), ʨʘʯʫʥʘʨʩʢʠ ʧʦʜʨʞʘʥ ʢʦʦʧʝʨʘʪʠʚʘʥ ʨʘʜ (ʝʥʛʣ. computer-

supported cooperative work) ʠ ʩʠʩʪʝʤʠ ʟʘ ʧʦʜʨʰʢʫ ʫ ʧʨʝʛʦʚʘʨʘˁʫ (ʝʥʛʣ. Negotiation 

Support Systems). ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʩʠʩʪʝʤʘ, ʫ ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʿʦʰ ʥʘʚʦʜʝ ʠ ʩʧʝʮʠʬʠʯʥʠ 

 ʄʀʉ 

ʅʘʫʢʘ ʦ 

ʫʧʨʘʚˀʘˁʫ 

ʅʘʫʢʘ ʦ  

ʨʘʯʫʥʘʨʠʤʘ 

ʅʘʫʢʘ ʦ ʦʨʛʘʥʠʟʘʮʠʿʠ 
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ʩʠʩʪʝʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʘʦ ʰʪʦ ʩʫ ʝ-ʧʦʰʪʘ, ʛʦʚʦʨʥʘ ʧʦʰʪʘ, ʝ-ʫʯʝˁʝ, ʚʠʜʝʦ 

ʢʦʥʬʝʨʝʥʮʠʿʝ ʠ ʜʨʫʛʦ [38], [60]ï[62].     

ʉʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʩʫ ʧʨʝʜʤʝʪ ʬʦʨʤʘʣʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ 

ʦʜ 1970. ʛʦʜʠʥʝ, ʘʣʠ ʩʝ ˁʠʭʦʚʘ ʧʦʿʘʚʘ, ʢʘʦ ʢˀʫʯʥʠ ʧʦʿʘʤ ʫ ʠʩʪʨʘʞʠʚʘˁʫ, ʿ ʘʚˀʘ ʪʝʢ 

ʧʦʯʝʪʢʦʤ ʦʩʘʤʜʝʩʝʪʠʭ ʛʦʜʠʥʘ ʧʨʦʰʣʦʛ ʚʝʢʘ [63]. ʈʘʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʪʝʤʫ ʩʠʩʪʝʤʘ 

ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʩʫ ʙʠʣʘ ʫʩʤʝʨʝʥʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʿʩʢʝ ʩʦʙʝ ʟʘ ʦʜʣʫʯʠʚʘˁʝ [63], ʜʦʢ ʩʫ 

ʢʘʩʥʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʚʠʰʝ ʦʢʨʝʥʫʪʘ ʢʘ ʩʠʩʪʝʤʠʤʘ ʢʦʿʠ ʧʦʜʨʞʘʚʘʿʫ ʚʠʨʪʫʝʣʥʝ ʪʠʤʦʚʝ 

ʠ ʜʠʩʪʨʠʙʫʠʨʘʥʠ ʨʘʜ (ʥʘ ʧʨʠʤʝʨ, ʝ-ʧʦʰʪʘ, ʠʥʩʪʘʥʪ ʧʦʨʫʢʝ, ʘʩʠʥʭʨʦʥʠ ʘʣʘʪʠ ʟʘ 

ʜʠʩʢʫʩʠʿʫ ʠ ʜʨʫʛʦ) [60]. 

ɼʨʫʛʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʩʤʘʪʨʘʿʫ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʩʨʦʜʥʠʭ ʘʣʘʪʘ ʫʪʠʯʝ ʥʘ ʠʩʭʦʜʝ. ʋʢʦʣʠʢʦ ʢʦʨʠʩʥʠʮʠ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʥʝʤʘʿʫ ʧʨʝʪʭʦʜʥʘ ʠʩʢʫʩʪʚʘ ʩʘ ʫʧʦʪʨʝʙʦʤ ʦʚʘʢʚʦʛ ʚʠʜʘ ʪʝʭʥʦʣʦʛʠʿʝ ʠ 

ʫʢʦʣʠʢʦ ʥʝ ʜʦʙʠʿʫ ʫʧʫʪʩʪʚʘ ʰʪʘ ʩʚʝ ʦʚʘʢʚʠ ʩʠʩʪʝʤʠ ʥʫʜʝ ʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʩʝ ʢʦʨʠʩʪʝ, 

ʧʦʪʨʝʙʥʦ ʠʤ ʿʝ ʚʠʰʝ ʚʨʝʤʝʥʘ ʜʘ ʟʘʚʨʰʝ ʩʚʦʿʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʟʘʜʘʪʢʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʦʿʝʜʠʥʮʝ ʢʦʿʠ ʥʝ ʢʦʨʠʩʪʝ ʪʝʭʥʦʣʦʛʠʿʫ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ [64]. ʋ ʩʫʧʨʦʪʥʦʤ, 

ʫʢʦʣʠʢʦ ʢʦʨʠʩʥʠʮʠ ʜʦʙʠʿʫ ʘʜʝʢʚʘʪʥʫ ʧʦʜʨʰʢʫ (ʠʣʠ ʘʢʦ ʠʤʘʿʫ ʧʨʝʪʭʦʜʥʦ ʠʩʢʫʩʪʚʦ ʩʘ 

ʪʝʭʥʦʣʦʛʠʿʦʤ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ), ʧʦʪʨʝʙʥʦ ʠʤ ʿʝ ʤʘˁʝ ʚʨʝʤʝʥʘ ʜʘ ʟʘʚʨʰʝ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʟʘʜʘʪʢʝ ʠ ʚʠʰʝ ʩʫ ʟʘʜʦʚʦˀʥʠ [64]. ʉʪʦʛʘ, ʤʦʞʝ ʜʘ ʩʝ ʟʘʢˀʫʯʠ ʜʘ ʿʝ 

ʫʧʦʪʨʝʙʘ ʪʝʭʥʦʣʦʛʠʿʝ ʠʣʠ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʿʝʜʘʥ ʦʜ ʢˀʫʯʥʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ 

ʫʪʠʯʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʝ. ʇʦʨʝʜ ʪʦʛʘ, ʚʝʦʤʘ ʿʝ ʚʘʞʥʦ ʜʘ ʩʝ ʫʩʧʦʩʪʘʚʝ ʫʧʫʪʩʪʚʘ ʟʘ 

ʫʧʦʪʨʝʙʫ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʩʨʦʜʥʠʭ ʘʣʘʪʘ.  

ʉʠʩʪʝʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʩʫ ʩʪʨʫʢʪʫʠʨʘʥʠ ʜʘ ʧʦʜʨʞʝ ʩʚʝ ʧʨʦʿʝʢʪʥʝ ʘʢʪʠʚʥʦʩʪʠ 

ʥʫʜʝ˂ʠ ʨʘʟʣʠʯʠʪʝ ʬʫʥʢʮʠʿʝ ʢʘʦ ʰʪʦ ʩʫ ʟʘʿʝʜʥʠʯʢʠ ʧʨʦʩʪʦʨ ʟʘ ʩʢʣʘʜʠʰʪʝˁʝ 

ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʜʦʢʫʤʝʥʘʪʘ, ʛʨʫʧʥʘ ʝʣʝʢʪʨʦʥʩʢʘ ʧʦʰʪʘ, ʜʠʩʢʫʩʠʦʥʝ ʛʨʫʧʝ, ʚʠʜʝʦ 

ʢʦʥʬʝʨʝʥʮʠʿʘ, Ăʚʠʢʠñ (ʝʥʛʣ. wiki) ʩʪʨʘʥʠʮʝ ʢʘʦ ʠ ʚʠʨʪʫʝʣʥʝ ʧʨʠʯʘʦʥʠʮʝ [65]. ʋ 

ʧʨʝʪʭʦʜʥʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʩʝ ʨʝʩʫʨʩʠ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʩʠʩʪʝʤʝ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʤʦʛʫ ʛʨʫʧʠʩʘʪʠ ʫ ʪʨʠ ʦʩʥʦʚʥʝ ʦʙʣʘʩʪʠ (ʨʝʩʫʨʩʠ ʟʘ ʧʦʜʨʰʢʫ 

ʤʝʥʘ˅ʤʝʥʪʫ, ʢʦʦʨʜʠʥʘʮʠʿʠ ʠ ʝʚʘʣʫʘʮʠʿʫ) ʦʢʦ ʢʦʿʠʭ ʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʤʦʛʫ ʩʪʨʫʢʪʫʠʨʘʪʠ ʢʘʢʦ ʙʠ ʙʠʣʠ ʢʦʨʠʩʥʠʿʠ [19]. ʈʝʩʫʨʩʠ ʟʘ ʧʦʜʨʰʢʫ 

ʤʝʥʘ˅ʤʝʥʪʫ ʧʨʫʞʘʿʫ ʧʦʜʨʰʢʫ ʤʝʥʘ˅ʤʝʥʪʫ ʫ ʜʝˀʝˁʫ ʜʦʢʫʤʝʥʘʪʘ ʠ ʜʘʪʦʪʝʢʘ 

ʧʦʪʨʝʙʥʠʭ ʟʘ ʨʘʜ ʠ ʟʘʚʨʰʝʪʘʢ ʧʨʦʿʝʢʪʘ. ʇʦʜʨʰʢʘ ʢʦʦʨʜʠʥʘʮʠʿʠ ʦʣʘʢʰʘʚʘ ʢʚʘʣʠʪʝʪ 

ʢʦʤʫʥʠʢʘʮʠʿʝ ʠʟʤʝʹʫ ʯʣʘʥʦʚʘ ʧʨʦʿʝʢʪʥʦʛ ʪʠʤʘ. ʇʦʜʨʰʢʘ ʝʚʘʣʫʘʮʠʿʠ ʦʣʘʢʰʘʚʘ 
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ʤʦʥʠʪʦʨʠʥʛ ʠ ʝʚʘʣʫʘʮʠʿʫ ʧʨʦʿʝʢʪʘ, ʦʜʥʦʩʥʦ, ʪʠʤʘ. ɼʨʫʛʠ ʘʫʪʦʨʠ ʧʦʩʤʘʪʨʘʿʫ 

ʝʚʘʣʫʘʮʠʿʫ ʨʝʩʫʨʩʘ ʀʉ ʢʨʦʟ ʜʚʘ ʩʚʦʿʩʪʚʘ: ʫʩʢʣʘʹʝʥʦʩʪ ʰʠʨʦʤ ʮʝʣʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ 

ʩʘʚʨʝʤʝʥʦʩʪ [27].  ʅʘ ʪʘʿ ʥʘʯʠʥ ʪʝʭʥʦʣʦʰʢʠ ʩʠʩʪʝʤʠ ʢʘʦ ʰʪʦ ʿʝ ʩʠʩʪʝʤ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʤʦʛʫ ʜʘ ʦʩʪʚʘʨʝ ʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʟʘ ʮʝʦ ʧʦʩʣʦʚʥʠ ʩʠʩʪʝʤ. ʋʩʢʣʘʹʝʥʦʩʪ ʀʉ 

ʧʨʝʜʩʪʘʚˀʘ ʧʦʿʘʚʫ ʜʘ ʩʝ ʩʠʩʪʝʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʨʠʩʪʝ ʥʘ ʥʠʚʦʫ ʮʝʣʝ ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʠ ʜʘ ʩʚʠ ʟʘʧʦʩʣʝʥʠ ʢʦʨʠʩʪʝ ʠʩʪʝ, ʩʪʘʥʜʘʨʜʥʝ ʘʣʘʪʝ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʩʝ ʧʦʩʪʠʞʝ 

ʝʬʠʢʘʩʥʦʩʪ ʩʠʩʪʝʤʘ. ʉʘʚʨʝʤʝʥʦʩʪ ʀʉ ʿʝ ʜʝʬʠʥʠʩʘʣʘ ʫ ʢʦʿʦʿ ʤʝʨʠ ʧʨʝʜʫʟʝ˂ʝ ʫʩʚʘʿʘ 

ʥʘʿʩʘʚʨʝʤʝʥʠʿʝ ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʊʘʢʦʹʝ, ʦʚʦ ʩʚʦʿʩʪʚʦ ʦʩʣʠʢʘʚʘ ʩʪʝʧʝʥ 

ʧʨʦʘʢʪʠʚʥʦʩʪʠ ʫ ʫʩʚʘʿʘˁʫ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʦʜ ʩʪʨʘʥʝ 

ʧʨʝʜʫʟʝ˂ʘ. ʋʢʦʣʠʢʦ ʧʨʝʜʫʟʝ˂ʝ ʢʦʨʠʩʪʠ ʥʘʧʨʝʜʥʠʿʫ ʪʝʭʥʦʣʦʛʠʿʫ ʫ ʦʜʥʦʩʫ ʥʘ 

ʢʦʥʢʫʨʝʥʮʠʿʫ ʫ ʩʪʘˁʫ ʿʝ ʜʘ ʝʬʠʢʘʩʥʠʿʝ ʠʟʚʨʰʘʚʘ ʧʦʩʣʦʚʥʝ ʘʢʪʠʚʥʦʩʪʠ. 

ɺʝʣʠʢʠ ʙʨʦʿ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʨʘʜʦʚʘ ʦʙʨʘʹʫʿʫ ʩʠʩʪʝʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ 

ʢʦʥʪʝʢʩʪʫ ʪʨʝʥʠʥʛʘ ʟʘʧʦʩʣʝʥʠʭ ʠ ʦʙʨʘʟʦʚʘˁʘ ʩʪʫʜʝʥʘʪʘ [26], [38], [66]ï[68]. ʉʠʩʪʝʤʠ 

ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʩʝ ʧʨʠʤʝˁʫʿʫ ʫ ʢʦʥʪʝʢʩʪʫ ʫʯʝˁʘ, ʨʘʟʣʠʢʫʿʫ ʩʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʧʨʠʤʝʥʝ: Ăʫʯʝˁʝ ʦʜ ʨʘʯʫʥʘʨʘñ ʠ Ăʫʯʝˁʝ ʩʘ ʨʘʯʫʥʘʨʠʤʘñ [68]. ʉʠʩʪʝʤʠ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʤʦʛʫ ʜʘ ʩʝ ʢʦʨʠʩʪʝ ʢʘʦ ʧʦʜʨʰʢʘ ʠʥʜʠʚʠʜʫʘʣʥʦʤ ʠʣʠ ʪʠʤʩʢʦʤ ʫʯʝˁʫ. 

ʋʯʝˁʝ ʦʜ ʨʘʯʫʥʘʨʘ ʿʝ ʫʛʣʘʚʥʦʤ ʫʩʣʦʚˀʝʥʦ ʫʧʦʪʨʝʙʦʤ ʠʥʪʝʨʥʝʪʘ h ʪʦ Ăʧʦʜʨʘʟʫʤʝʚʘ 

ʩʘʤʦʩʪʘʣʥʦ ʠʰʯʠʪʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʠ ʿʝ ʧʦʩʪʘʚˀʝʥ ʥʘ ʠʥʪʝʨʥʝʪʫ ʠ ʥʘʢʦʥ ʪʦʛʘ 

ʪʝʩʪʠʨʘˁʝ ʫʩʚʦʿʝʥʦʛ ʟʥʘˁʘ, ʪʘʢʦʹʝ ʩʘʤʦʩʪʘʣʥʦ ʠ ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ, ʰʪʦ ʦʤʦʛʫ˂ʘʚʘ 

ʫʯʝʩʥʠʮʠʤʘ ʫ ʧʨʦʮʝʩʫ ʫʯʝˁʘ ʜʘ ʩʘʤʠ ʨʘʩʧʦʨʝʜʝ ʚʨʝʤʝ ʢʘʜʘ ˂ʝ ʫʯʠʪʠ ʠ ʛʜʝ ˂ʝ ʫʯʠʪʠñ 

[69]. ʆʚʦ ʿʝ ʩʣʫʯʘʿ ʘʩʠʥʭʨʦʥʝ, ʫʜʘˀʝʥʝ ʠʥʪʝʨʘʢʮʠʿʝ ʠʟʤʝʹʫ ʫʯʝʩʥʠʢʘ ʧʨʦʮʝʩʘ ʫʯʝˁʘ. 

ʋʯʝˁʝ ʩʘ ʨʘʯʫʥʘʨʠʤʘ ʩʝ ʿʘʚˀʘ ʢʘʜʘ ʩʝ ʪʝʭʥʦʣʦʛʠʿʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʨʠʩʪʠ 

ʢʘʦ ʩʨʝʜʩʪʚʦ ʟʘ ʧʦʜʨʰʢʫ ʫʯʝˁʫ [68]. ʇʨʝʪʭʦʜʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʨʦʥʘʰʣʘ ʜʘ ʫʯʝˁʝ 

ʩʘ ʨʘʯʫʥʘʨʠʤʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦʤ ʥʠʚʦʫ ʠʤʘʿʫ ʨʘʟʣʠʯʠʪ ʫʪʠʮʘʿ. ʅʘ ʧʨʠʤʝʨ, ʧʨʦʥʘʹʝʥ 

ʿʝ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʫ ʢʦʥʪʝʢʩʪʫ ʩʪʫʜʝʥʘʪʘ [70] ʠ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʫ 

ʢʦʿʝʤ ʩʫ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʩʪʫʜʝʥʪʠ ʦʩʥʦʚʥʠʭ ʩʪʫʜʠʿʘ [71]. ʋ ʠʩʪʨʘʞʠʚʘˁʫ, ʫ 

ʢʦʿʝʤ ʩʫ ʧʦʩʤʘʪʨʘʥʠ ʧʦʿʝʜʠʥʮʠ ʥʘ ʥʠʚʦʫ ʪʠʤʘ, ʠʩʧʠʪʠʚʘʥ ʿʝ ʫʪʠʮʘʿ ʩʠʩʪʝʤʘ ʟʘ ʝ-

ʫʯʝˁʝ ʢʨʦʟ ʢʦʥʪʝʢʩʪ ʢʦʣʘʙʦʨʘʮʠʿʝ ʫ ʤʘʣʠʤ ʠ ʚʝʣʠʢʠʤ ʛʨʫʧʘʤʘ ʠ ʧʨʦʥʘʹʝʥ ʧʦʟʠʪʠʚʘʥ 

ʫʪʠʮʘʿ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʥʘ ʧʨʦʮʝʩ ʫʯʝˁʘ [72]. 

ɺʠʜ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʢʫʣʪʫʨʝ ʢʦʿʠ ʧʦʜʩʪʠʯʝ ʟʘʧʦʩʣʝʥʝ ʜʘ ʢʦʨʠʩʪʝ ʩʠʩʪʝʤʝ ʠ 

ʘʣʘʪʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ ʩʚʦʤ ʨʘʜʫ ʥʘʟʠʚʘ ʩʝ ʢʦʣʘʙʦʨʘʪʠʚʥʘ ʢʫʣʪʫʨʘ [49]. 

ʆʨʛʘʥʠʟʘʮʠʿʝ ʫ ʢʦʿʠʤʘ ʿʝ ʨʘʟʚʠʿʝʥ ʦʚʘʿ ʚʠʜ ʢʫʣʪʫʨʝ, ʢʦʣʘʙʦʨʘʮʠʿʘ ʩʝ ʧʨʠʤʝˁʫʿʝ ʥʘ 
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ʩʚʠʤ ʥʠʚʦʠʤʘ ʫʧʨʘʚˀʘˁʘ ʠ ʦʜ ʚʝʣʠʢʦʛ ʿʝ ʟʥʘʯʘʿʘ ʟʘ ʮʝʣʫ ʦʨʛʘʥʠʟʘʮʠʿʫ. ʂʦʣʘʙʦʨʘʪʠʚʥʘ 

ʢʫʣʪʫʨʘ ʥʝ ʤʦʞʝ ʜʘ ʧʨʦʠʟʚʝʜʝ ʜʦʜʘʪʥʫ ʚʨʝʜʥʦʩʪ ʫʢʦʣʠʢʦ ʥʝ ʧʦʩʪʦʿʠ ʠʥʬʦʨʤʘʮʠʦʥʠ 

ʩʠʩʪʝʤ ʢʦʿʠ ʤʦʞʝ ʜʘ ʦʤʦʛʫ˂ʠ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʢʦʣʘʙʦʨʘʪʠʚʥʠ ʨʘʜ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʢʘʢʚʫ 

ʧʦʜʨʰʢʫ ʟʘ ʠʥʪʝʨʘʢʮʠʿʫ ʩʠʩʪʝʤ ʧʨʫʞʘ, ʜʚʝ ʜʠʤʝʥʟʠʿʝ ʜʝʬʠʥʠʰʫ ʪʠʧ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ï ʚʨʝʤʝ ʠ ʤʝʩʪʦ [38], [49]. ʅʘ ʩʣʠʮʠ II-7 ʿ ʝ ʧʨʝʜʩʪʘʚˀʝʥʘ ʤʘʪʨʠʮʘ ʢʦʿʘ 

ʧʨʠʢʘʟʫʿʝ ʜʚʝ ʜʠʤʝʥʟʠʿʝ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʝ.  

 

ʉʣʠʢʘ II-7. ʄʘʪʨʠʮʘ ʜʠʤʝʥʟʠʿʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʝ [49] 

ʀʥʪʝʨʘʢʮʠʿʘ ʠʟʤʝʹʫ ʫʯʝʩʥʠʢʘ ʫ ʠʩʪʦ ʚʨʝʤʝ, ʪʿ. ʩʠʥʭʨʦʥʘ ʠʥʪʝʨʘʢʮʠʿʘ, ʤʦʞʝ ʜʘ 

ʩʝ ʜʝʰʘʚʘ ʥʘ ʿʝʜʥʦʤ ʤʝʩʪʫ ʠʣʠ ʥʘ ʚʠʰʝ ʣʦʢʘʮʠʿʘ. ʂʘʜʘ ʩʝ ʠʥʪʝʨʘʢʮʠʿʘ ʦʜʚʠʿʘ ʥʘ 

ʿʝʜʥʦʤ ʤʝʩʪʫ ʫ ʠʩʪʦ ʚʨʝʤʝ, ʥʘʟʠʚʘ ʩʝ ʠʥʪʝʨʘʢʮʠʿʘ Ăʣʠʮʝʤ ʫ ʣʠʮʝñ. ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʦʚʘʿ ʚʠʜ ʠʥʪʝʨʘʢʮʠʿʝ ʠʟʤʝʹʫ ʢʦʨʠʩʥʠʢʘ, ʩʫ 

ʮʝʥʪʨʘʣʥʠ ʝʢʨʘʥ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʟʘʿʝʜʥʠʯʢʫ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʢʦʥʬʝʨʝʥʮʠʿʩʢʝ ʩʦʙʝ ʫ 

ʢʦʿʠʤʘ ʩʝ ʜʦʥʦʩʝ ʦʜʣʫʢʝ, ʠ ʜʨʫʛʦ. ʉʠʩʪʝʤʠ ʢʦʿʠ ʧʦʜʨʞʘʚʘʿʫ ʢʦʣʘʙʦʨʘʪʠʚʥʠ ʨʘʜ ʫ ʠʩʪʦ 

ʚʨʝʤʝ ʥʘ ʚʠʰʝ ʣʦʢʘʮʠʿʘ ʧʨʫʞʘʿʫ ʤʦʛʫ˂ʥʦʩʪʠ ʢʘʦ ʰʪʦ ʩʫ ʚʠʜʝʦ ʢʦʥʬʝʨʝʥʮʠʿʘ, 

ʠʥʩʪʘʥʪʥʝ ʧʦʨʫʢʝ, ʧʦʜʝˀʝʥʠ ʝʢʨʘʥʠ, ʘʞʫʨʠʨʘˁʝ ʧʦʜʘʪʘʢʘ ʦʜ ʩʪʨʘʥʝ ʚʠʰʝ ʢʦʨʠʩʥʠʢʘ, 

ʠ ʜʨʫʛʦ. ʅʘʿʥʘʧʨʝʜʥʠʿʠ ʩʠʥʭʨʦʥʠ ʩʠʩʪʝʤʠ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʧʦʜʨʞʘʥʫ ʢʦʣʘʙʦʨʘʮʠʿʫ 

ʩʫ ʩʠʩʪʝʤʠ ʟʘ ʛʨʫʧʥʫ ʧʦʜʨʰʢʫ ʢʦʿʠ ʩʝ ʥʘʟʠʚʘʿʫ ʿʦʰ ʠ ʝʣʝʢʪʨʦʥʩʢʠ ʩʠʩʪʝʤʠ ʟʘ ʩʘʩʪʘʥʢʝ 

[38]. ʆʚʠ ʩʠʩʪʝʤʠ ʧʨʫʞʘʿʫ ʦʧʰʪʠ ʩʢʫʧ ʘʣʘʪʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʢʦʣʘʙʦʨʘʪʠʚʥe ʧʨʦʮʝʩʝ ʢʘʦ 

ʰʪʦ ʩʫ: ʛʝʥʝʨʠʩʘˁʝ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘ ʠʜʝʿʘ, ʧʨʦʮʝʥʘ ʘʣʪʝʨʥʘʪʠʚʘ ʠ ʢʦʥʩʝʥʟʫʩʘ, ʛʨʫʧʥʝ 

ʘʥʘʣʠʟʝ ʠ ʚʠʰʝ-ʢʨʠʪʝʨʠʿʫʤʩʢʦ ʦʜʣʫʯʠʚʘˁʝ, ʛʨʫʧʥʦ ʧʠʩʘˁʝ, ʧʣʘʥʠʨʘˁʝ ʘʢʮʠʿʘ ʠ 

                       

 

                                            

̂ ͙ͫͭͦ ͍͔͔ͪͣ 
͙ͫ ͤͻ͙ͪͦͤ  
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ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʿʘʤʘ. ʇʦʛʦʜʥʠ ʩʫ ʟʘ ʨʘʜ Ăʫ ʠʩʪʦ ʚʨʝʤʝ ï ʥʘ  ʠʩʪʦʤ ʤʝʩʪʫñ ʘʣʠ 

ʠ ʟʘ ʨʘʜ  Ăʫ ʠʩʪʦ ʚʨʝʤʝ ï ʥʘ ʙʠʣʦ ʢʦʿʝʤ ʤʝʩʪʫñ. 

ɸʩʠʥʭʨʦʥʘ ʠʥʪʝʨʘʢʮʠʿʘ, ʪʿ. ʫ ʨʘʟʣʠʯʠʪʦ ʚʨʝʤʝ, ʠʟʤʝʹʫ ʫʯʝʩʥʠʢʘ ʤʦʞʝ ʜʘ ʩʝ 

ʦʜʚʠʿʘ ʪʘʢʦʹʝ ʥʘ ʿʝʜʥʦʤ ʤʝʩʪʫ ʠʣʠ ʥʘ ʚʠʰʝ ʣʦʢʘʮʠʿʘ. ɸʩʠʥʭʨʦʥʘ ʠʥʪʝʨʘʢʮʠʿʘ ʥʘ 

ʿʝʜʥʦʤ ʤʝʩʪʫ ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ ʢʦʥʪʠʥʫʠʨʘʥʠ ʨʘʜ ʠ ʦʥʘ ʿʝ ʦʤʦʛʫ˂ʝʥʘ ʨʘʟʣʠʯʠʪʠʤ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠʤʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʘʦ ʰʪʦ ʩʫ ʢʘʥʮʝʣʘʨʠʿʝ ʟʘ ʨʘʜ ʪʠʤʦʚʘ, 

ʩʦʬʪʚʝʨʠ ʢʦʿʠ ʧʦʜʨʞʘʚʘʿʫ ʛʨʫʧʥʠ ʨʘʜ ʫ ʩʤʝʥʘʤʘ, ʫʧʨʘʚˀʘˁʝ ʧʨʦʿʝʢʪʠʤʘ ʠ ʜʨʫʛʦ. 

ɸʩʠʥʭʨʦʥʘ ʠʥʪʝʨʘʢʮʠʿʘ ʥʘ ʚʠʰʝ ʣʦʢʘʮʠʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʠ ʢʦʦʨʜʠʥʘʮʠʿʫ. 

ʉʠʩʪʝʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʧʦʜʨʞʘʚʘʿʫ ʦʚʘʢʘʚ ʚʠʜ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘʜʨʞʝ ʩʣʝʜʝ˂ʝ 

ʘʣʘʪʝ: ʝʣʝʢʪʨʦʥʩʢʫ ʧʦʰʪʫ, ʝʣʝʢʪʨʦʥʩʢʫ ʦʛʣʘʩʥʫ ʪʘʙʣʫ, ʬʦʨʫʤʝ, ʙʣʦʛʦʚʝ, ʛʨʫʧʥʝ 

ʢʘʣʝʥʜʘʨʝ, ʠ ʜʨʫʛʝ. ɱʝʜʥʘ ʦʜ ʥʘʿʧʦʟʥʘʪʠʿʠʭ ʫʧʦʪʨʝʙʘ ʩʦʬʪʚʝʨʘ ʟʘ ʘʩʠʥʭʨʦʥʠ ʨʘʜ ʥʘ 

ʚʠʰʝ ʣʦʢʘʮʠʿʘ ʿʝ ʠʟʛʨʘʜˁʘ ɹʦʠʥʛʘ 777 ʫʟ ʫʧʦʪʨʝʙʫ ʩʦʬʪʚʝʨʩʢʦʛ ʨʝʰʝˁʘ ʂʘʩʠʿʘ (ʝʥʛʣ. 

Catia) [73]. ʅʘʢʦʥ ʟʘʚʨʰʝʪʢʘ ʦʚʦʛ ʧʨʦʿʝʢʪʘ, ʢʦʤʧʘʥʠʿʘ ɹʦʠʥʛ ʿʝ ʧʨʝʧʦʟʥʘʣʘ ʚʘʞʥʦʩʪ 

ʪʠʤʩʢʦʛ ʨʘʜʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ ʨʘʟʣʠʯʠʪʦ ʚʨʝʤʝ.   

ʇʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ 

ʇʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʩʫ ʝʣʝʢʪʨʦʥʩʢʝ ʧʣʘʪʬʦʨʤʝ ʢʦʿʝ ʧʦʜʨʞʘʚʘʿʫ 

ʩʠʥʭʨʦʥʫ ʠ ʘʩʠʥʭʨʦʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ ʧʫʪʝʤ ʨʘʟʣʠʯʠʪʠʭ ʫʨʝʹʘʿʘ. ʆʚʝ ʧʣʘʪʬʦʨʤʝ ʥʫʜʝ 

ʩʢʫʧ ʩʦʬʪʚʝʨʩʢʠʭ ʢʦʤʧʦʥʝʥʪʠ, ʘʣʘʪʘ ʠ ʩʝʨʚʠʩʘ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʢʦʨʠʩʥʠʮʠʤʘ ʜʘ 

ʢʦʤʫʥʠʮʠʨʘʿʫ, ʨʘʟʤʝˁʫʿʫ ʠʥʬʦʨʤʘʮʠʿʝ ʠ ʨʘʜʝ ʟʘʿʝʜʥʦ ʥʘ ʧʦʩʪʠʟʘˁʫ ʧʦʩʣʦʚʥʠʭ 

ʮʠˀʝʚʘ ʠ ʫʥʘʧʨʝʹʝˁʫ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ.  

ʋʧʦʪʨʝʙʘ ʪʝʭʥʦʣʦʛʠʿʝ ʝʣʝʢʪʨʦʥʩʢʦʛ ʧʦʩʣʦʚʘˁʘ ʩʝ ʨʘʟʣʠʢʫʿʝ ʦʜ ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʜʦ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ ʥʝ ʜʘʿʝ ʫʚʝʢ ʞʝˀʝʥʝ ʨʝʟʫʣʪʘʪʝ. ʋʧʦʪʨʝʙʘ ʧʣʘʪʬʦʨʤʝ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʦʩʥʦʚʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʫ ʜʦʩʪʠʟʘˁʫ ʦʩʥʦʚʥʝ 

ʩʪʨʘʪʝʛʠʿʝ, ʧʦʩʪʠʟʘˁʫ ʢʦʥʢʫʨʝʥʪʩʢʝ ʧʨʝʜʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʧʦʩʣʦʚʥʝ 

ʩʠʩʪʝʤʝ ʠ ˁʝʛʦʚʝ ʢʣʠʿʝʥʪʝ [23]. ʇʨʦʮʝʩ ʦʜʘʙʠʨʘ ʘʜʝʢʚʘʪʥʝ ʧʣʘʪʬʦʨʤʝ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ˁʝʥʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʿʝ ʧʦʥʝʢʘʜ ʚʝʦʤʘ ʩʣʦʞʝʥ, ʜʫʛʦ ʪʨʘʿʝ, ʟʘʭʪʝʚʘ 

ʘʥʛʘʞʦʚʘˁʝ ʟʥʘʯʘʿʥʠʭ ʨʝʩʫʨʩʘ (ˀʫʜʩʢʠʭ, ʤʘʪʝʨʠʿʘʣʥʠʭ ʠ ʬʠʥʘʥʩʠʿʩʢʠʭ) ʠ ʠʤʘ ʚʠʩʦʢ 

ʨʠʟʠʢ ʨʝʘʣʠʟʘʮʠʿʝ.  

ʊʨʘʛʘʿʫ˂ʠ ʟʘ ʧʦʜʣʦʛʘʤʘ ʟʘ ʩʚʦʿʝ ʠʩʪʨʘʞʠʚʘˁʝ, ʛʨʫʧʘ ʘʫʪʦʨʘ ʿʝ ʧʨʦʥʘʰʣʘ ʜʘ 

ʪʨʝʥʫʪʥʦ ʥʝ ʧʦʩʪʦʿʠ ʥʠ ʿʝʜʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʘ ʠʥʪʝʛʨʠʰʝ ʩʚʝ ʘʣʘʪʝ 

ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʩʚʝ ʚʠʜʦʚʝ ʢʦʤʫʥʠʢʘʮʠʿʝ (ʛʣʘʩ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪ ʧʨʦʪʦʢʦʣʘ [ʝʥʛʣ. Voice 
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over Internet Protocol-VoIP], ʠʥʩʪʘʥʪ ʧʦʨʫʢʝ, ʙʣʦʛʦʚʠ, ʝʣʝʢʪʨʦʥʩʢʘ ʧʦʰʪʘ, ʜʝˀʝˁʝ 

ʜʦʢʫʤʝʥʘʪʘ, Ăʚʠʢʠñ ʩʪʨʘʥʠʮʝ, ʚʠʜʝʦ ʢʦʥʬʝʨʝʥʮʠʿʝ ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ, ʠ ʜʨ.) [74]. ɼʘʥʘʩ 

ʧʦʩʪʦʿʝ ʨʘʟʣʠʯʠʪʝ ʧʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʦʥʝ ʩʝ ʫʛʣʘʚʥʦʤ ʤʦʛʫ ʩʚʝʩʪʠ ʥʘ 

ʧʣʘʪʬʦʨʤʝ ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ Ăʚʠʢʠñ ʩʪʨʘʥʠʮʝ, ʙʣʦʛʦʚʝ ʠ ʟʘʿʝʜʥʠʯʢʝ ʜʦʢʫʤʝʥʪʝ, ʧʘ ʩʚʝ 

ʜʦ ʧʣʘʪʬʦʨʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʝ ʩʝ ʟʘʩʥʠʚʘʿʫ ʥʘ ʫʧʦʪʨʝʙʠ ʠʥʪʝʨʥʝʪʘ ʠ 3ɼ ʧʨʦʩʪʦʨʘ 

ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʝ ʥʫʜʝ ʚʠʨʪʫʝʣʥʠ ʩʚʝʪʦʚʠ. ʋ ʚʝ˂ʠʥʠ ʩʣʫʯʘʿʝʚʘ ʧʣʘʪʬʦʨʤʝ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʩʘʜʨʞʝ ʢʦʤʙʠʥʘʮʠʿʫ ʘʣʘʪʘ ʢʘʦ ʰʪʦ ʩʫ ʘʣʘʪʠ ʟʘ ʜʝˀʝˁʝ ʜʦʢʫʤʝʥʘʪʘ 

(ʝʥʛʣ. document sharing), ʠʩʢʘʟʠʚʘˁʝ ʩʪʘʚʦʚʘ ʠ ʤʠʰˀʝˁʘ (ʝʥʛʣ. annotation), ʛʣʘʩʘˁʝ 

(ʝʥʛʣ. voting), ʘʥʢʝʪʠʨʘˁʝ, ʚʠʨʪʫʝʣʥʘ ʙʝʣʘ ʪʘʙʣʘ (ʝʥʛʣ. white board), ʢʘʣʝʥʜʘʨ, 

ʧʨʠʯʘʦʥʠʮʝ, ʨʘʜʠʦʥʠʮʝ, ʢʘʦ ʠ ʩʥʠʤʘˁʝ ʩʝʩʠʿʘ ʟʘ ʢʘʩʥʠʿʠ ʨʘʜ [74]ï[76]. ʆʩʥʦʚʥʠ 

ʘʣʘʪʠ ʧʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʩʫ ʧʨʠʢʘʟʘʥʠ ʥʘ ʩʣʠʮʠ II-8. 

 

ʉʣʠʢʘ II-8. ʆʩʥʦʚʥʠ ʘʣʘʪʠ ʧʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ 

ʇʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʟʘʩʥʦʚʘʥʝ ʠʩʢˀʫʯʠʚʦ ʥʘ ʠʥʪʝʨʥʝʪʫ, ʧʦʩʝʜʫʿʫ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʜʘ ʧʦʿʝʜʠʥʮʠ ʢʦʨʠʩʪʝ ʘʣʘʪʝ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʢʦʣʘʙʦʨʘʮʠʿʫ ʙʝʟ 

ʜʦʜʘʪʥʠʭ ʠʥʩʪʘʣʘʮʠʿʘ ʩʦʬʪʚʝʨʘ ʥʘ ʫʨʝʹʘʿʝ. ʇʨʠʤʝʨʠ ʧʦʤʝʥʫʪʠʭ ʚʠʜʦʚʘ ʧʣʘʪʬʦʨʤʠ ʩʫ 

Ăʚʠʢʠñ ʩʪʨʘʥʠʮʝ, ʙʣʦʛʦʚʠ, ʢʦʥʬʝʨʝʥʮʠʿʝ ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ (ʢʘʦ ʰʪʦ ʿʝ ʎʠʩʢʦ ʚʝʙʝʢʩ 

[ʝʥʛʣ. Cisco WebEx] ʠʣʠ ʊʘʪʘ ʨʘʟʤʝʥʘ ʩʘʩʪʘʥʘʢʘ [ʝʥʛʣ. Tata Meeting Exchange]) ʠ 

ʧʣʘʪʬʦʨʤʝ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ (ʢʘʦ ʰʪʦ ʩʫ ɹʣʝʢʙʦʨʜ [ʝʥʛʣ. Blackboard] ʠʣʠ ʄʫʜʣ 

[ʝʥʛʣ. Moodle]). ʋ ʚʝ˂ʠʥʠ ʩʣʫʯʘʿʝʚʘ ʧʨʚʝ ʪʨʠ ʧʣʘʪʬʦʨʤʝ ʩʝ ʢʦʨʠʩʪʝ ʦʜ ʩʪʨʘʥʝ 

ʧʨʝʜʫʟʝ˂ʘ ʜʦʢ ʩʝ ʯʝʪʚʨʪʘ ʧʣʘʪʬʦʨʤʘ ʢʦʨʠʩʪʠ ʢʘʢʦ ʦʜ ʩʪʨʘʥʝ ʧʨʝʜʫʟʝ˂ʘ ʪʘʢʦ ʠ ʦʜ 

ʩʪʨʘʥʝ ʘʢʘʜʝʤʩʢʠʭ ʠʥʩʪʠʪʫʮʠʿʘ ʠ ʚʠʩʦʢʦʰʢʦʣʩʢʠʭ ʫʩʪʘʥʦʚʘ. ʂʦʥʬʝʨʝʥʮʠʿʝ ʧʫʪʝʤ 

ʠʥʪʝʨʥʝʪʘ ʩʝ ʥʘʟʠʚʘʿʫ ʿʦʰ ʠ Ăʚʝʙ ʢʦʥʬʝʨʝʥʮʠʿʝñ (ʝʥʛʣ. Web Conference) ʟʙʦʛ ʪʦʛʘ ʰʪʦ 
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ʩʝ ʢʦʤʙʠʥʫʿʝ ʪʝʣʝʬʦʥ ʠ ʠʥʪʝʨʥʝʪ ʫ ʠʩʪʦ ʚʨʝʤʝ ʠʣʠ Ăʚʝʙʠʥʘʨñ (ʝʥʛʣ. Webinar) ʟʙʦʛ ʪʦʛʘ 

ʰʪʦ ʿʝ ʤʦʛʫ˂ʝ ʫʨʘʜʠʪʠ ʧʦʩʘʦ ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ ʢʘʦ ʰʪʦ ʩʝ ʨʘʜʠ ʠ ʣʠʮʝʤ-ʫ-ʣʠʮʝ [75].  

ʇʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʝ ʩʫ ʩʘʩʪʘʚˀʝʥʝ ʦʜ ʩʢʫʧʘ ʛʨʫʧʥʠʭ ʩʦʬʪʚʝʨʘ 

(ʝʥʛʣ. Groupware Suite), ʪʿ. ʠʥʪʝʛʨʘʮʠʿʝ ʥʝʢʦʣʠʢʦ ʩʦʬʪʚʝʨʩʢʠʭ ʘʣʘʪʘ ʫ ʿʝʜʠʥʩʪʚʝʥʫ 

ʧʣʘʪʬʦʨʤʫ, ʧʨʫʞʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ʢʦʣʘʙʦʨʘʮʠʿʝ ʠʟʤʝʹʫ ʪʠʤʦʚʘ ʟʘʧʦʩʣʝʥʠʭ ʢʦʿʠ ʨʘʜʝ 

ʟʘʿʝʜʥʦ ʥʘ ʚʠʰʝ ʛʝʦʛʨʘʬʩʢʠ ʨʘʟʣʠʯʠʪʠʭ ʣʦʢʘʮʠʿʘ ʠ ʥʘʟʠʚʘʿʫ ʩʝ ʢʦʨʧʦʨʘʪʠʚʥʝ 

ʧʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ (ʥʘ ʧʨʠʤʝʨ, ʀɹʄ ɹʝʣʝʰʢʝ [ʝʥʛʣ. IBM Notes] ʠ ʄʘʿʢʨʦʩʦʬʪ 

ʐʝʨʇʦʠʥʪ [ʝʥʛʣ. Microsoft SharePoint]) [49]. ʇʣʘʪʬʦʨʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʧʨʝʜʫʟʝ˂ʘ 

ʀɹʄ (ʝʥʛʣ. International Business Machines-IBM) ʧʦʜ ʥʘʟʠʚʦʤ ʀɹʄ ɹʝʣʝʰʢʝ ʧʨʫʞʘ 

ʤʦʛʫ˂ʥʦʩʪ ʟʘʧʦʩʣʝʥʠʤʘ ʜʘ ʢʦʥʪʘʢʪʠʨʘʿʫ, ʩʘʨʘʹʫʿʫ ʠ ʫʚʦʜʝ ʠʥʦʚʘʮʠʿʝ [77]. ʆʚʘ 

ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʩʪʘʚˀʘ ʠʥʪʝʛʨʘʮʠʿʫ ʩʣʝʜʝ˂ʠʭ ʘʣʘʪʘ: ʝ-ʧʦʰʪʘ, ʠʥʩʪʘʥʪʥʝ ʧʦʨʫʢʝ, 

ʢʘʣʝʥʜʘʨ, ʣʠʯʥʠ ʜʥʝʚʥʠʢ ʠ ʢʦʥʪʘʢʪʠ [49], [74]. ɼʦʜʘʪʢʦʤ ʧʦʜ ʥʘʟʠʚʦʤ Ăʀɹʄ 

ʧʦʚʝʟʠʚʘˁʝñ (ʝʥʛʣ. IBM Connections) ʦʚʘ ʧʣʘʪʬʦʨʤʘ ʿʝ ʜʦʙʠʣʘ ʤʦʛʫ˂ʥʦʩʪ ʟʘ ʩʦʮʠʿʘʣʥʦ 

ʫʤʨʝʞʘʚʘˁʝ ʟʘʧʦʩʣʝʥʠʭ ʧʦʜʨʰʢʦʤ ʘʣʘʪʘ ʢʘʦ ʰʪʦ ʩʫ ʚʠʨʪʫʝʣʥʝ ʟʘʿʝʜʥʠʮʝ (ʝʥʛʣ. 

Communities), ʙʣʦʛʦʚʠ, Ăʚʠʢʠñ ʩʪʨʘʥʠʮʝ, ʜʝˀʝˁʝ ʜʘʪʦʪʝʢʘ, ʠ ʜʨʫʛʦ. ʇʣʘʪʬʦʨʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʧʨʝʜʫʟʝ˂ʘ ʄʘʿʢʨʦʩʦʬʪ, ʧʦʜ ʥʘʟʠʚʦʤ ʐʝʨʇʦʠʥʪ, ʧʦʜʨʞʘʚʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʥʘ ʩʢʫʧʫ ʜʘʪʦʪʝʢʘ ʠʣʠ ʜʦʢʫʤʝʥʘʪʘ [78]. ʇʦʨʝʜ ʪʦʛʘ, ʦʚʘ ʧʣʘʪʬʦʨʤʘ ʤʦʞʝ 

ʜʘ ʫʢˀʫʯʠ ʨʘʟʣʠʯʠʪʝ ʠʥʪʝʨʘʢʮʠʿʝ ʯʣʘʥʦʚʘ ʪʠʤʘ ʫʧʦʪʨʝʙʦʤ ʘʣʘʪʘ ʢʘʦ ʰʪʦ ʩʫ ʙʣʦʛʦʚʠ 

ʠ Ăʚʠʢʠñ ʩʪʨʘʥʠʮʝ. ʇʦʩʣʝʜˁʘ ʚʝʨʟʠʿʘ ʦʚʦʛ ʩʢʫʧʘ ʛʨʫʧʥʠʭ ʩʦʬʪʚʝʨʘ ʠʥʪʝʛʨʠʰʝ ʿʦʰ 

ʘʣʘʪʘ ʢʘʦ ʰʪʦ ʩʫ ʘʣʘʪ ʟʘ ʧʨʘʚˀʝˁʝ ʧʦʩʣʦʚʥʠʭ ʧʨʦʮʝʩʘ, ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʟʘ 

ʜʨʫʰʪʚʝʥʝ ʤʨʝʞʝ, ʠ ʥʫʜʠ ʠʥʪʝʛʨʘʮʠʿʫ ʩʘ ʩʠʩʪʝʤʦʤ ʟʘ ʧʣʘʥʠʨʘˁʝ ʨʝʩʫʨʩʘ ʫ ʧʨʝʜʫʟʝ˂ʫ, 

ʩʠʩʪʝʤʦʤ ʟʘ ʫʧʨʘʚˀʘˁʝ ʦʜʥʦʩʠʤʘ ʩʘ ʢʦʨʠʩʥʠʮʠʤʘ, ʢʘʦ ʠ ʩʘ ʩʠʩʪʝʤʦʤ ʟʘ ʧʦʩʣʦʚʥʫ 

ʠʥʪʝʣʠʛʝʥʮʠʿʫ.  

ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ, ʧʦʩʪʦʿʠ ʠ ʿʦʰ ʿʝʜʘʥ ʩʢʫʧ ʧʣʘʪʬʦʨʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʩʝ 

ʟʘʩʥʠʚʘ ʥʘ ʚʠʨʪʫʝʣʥʠʤ ʩʚʝʪʦʚʠʤʘ. ʇʣʘʪʬʦʨʤʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʚʠʨʪʫʝʣʥʠʤ ʩʚʝʪʦʚʠʤʘ ʩʫ 

Ăɼʨʫʛʠ ʞʠʚʦʪñ (ʝʥʛʣ. Second Life), Ăʂʘʥʝʚʘñ (ʝʥʛʣ. Kaneva) ʠ Ăʊʘʤʦñ (ʝʥʛʣ. There) [74]. 

ɺʠʨʪʫʝʣʥʠ ʩʚʝʪʦʚʠ ʠʤʘʿʫ ʧʦʪʝʥʮʠʿʘʣ ʜʘ ʧʨʫʞʝ ʙʦʛʘʪʠʿʫ ʧʦʜʨʰʢʫ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠʤ ʤʝʪʦʜʘʤʘ ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʣʘʙʦʨʘʮʠʿʝ [79]. ʆʚʠ ʚʠʨʪʫʝʣʥʠ ʩʚʝʪʦʚʠ 

ʥʫʜʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʘʦ ʰʪʦ ʩʫ ʥʝʧʦʩʨʝʜʥʦʩʪ (ʠʥʪʝʨʘʢʮʠʿʝ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ) ʠ 

ʠʥʪʝʨʘʢʮʠʿʫ (ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ ʚʠʜʠ, ʨʘʟʚʠʿʘ, ʘʞʫʨʠʨʘ ʠ ʜʝʣʫʿʝ) ʫ ʟʘʿʝʜʥʠʯʢʦʤ 

ʧʨʦʩʪʦʨʫ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʨʝʧʣʠʢʫ ʩʪʚʘʨʥʦʩʪ. ʀʘʢʦ ʦʚʝ ʧʣʘʪʬʦʨʤʝ ʥʫʜʝ ʙʦʛʘʪʦ 

ʠʩʢʫʩʪʚʦ ʟʘ ʢʦʨʠʩʥʠʢʘ, ʚʝʦʤʘ ʯʝʩʪʦ ʿʝ ʨʘʟʚʦʿ ʧʨʦʩʪʦʨʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʤʧʣʠʢʦʚʘʥ 

ʠ ʥʘʚʠʛʘʮʠʿʘ ʫ ʪʠʤ ʧʨʦʩʪʦʨʠʤʘ ʥʠʿʝ ʣʘʢʘ. ɼʦʩʘʜʘʰˁʘ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʪʝʤʫ 
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ʢʦʣʘʙʦʨʘʮʠʿʝ ʫʥʫʪʘʨ ʚʠʨʪʫʝʣʥʠʭ ʩʚʝʪʦʚʘ ʟʘʭʪʝʚʘ ʜʦʜʘʪʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʚʦʤ ʧʦˀʫ 

[79].  

ʋʚʝ˂ʘʥʘ ʧʨʠʤʝʥʘ ʠ ʦʩʣʘˁʘˁʝ ʥʘ ʩʠʩʪʝʤʝ, ʧʣʘʪʬʦʨʤʝ ʠ ʘʣʘʪʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ 

ʜʦʚʝʣʦ ʿʝ ʜʦ ʧʦʿʘʚʝ ʠ ʨʘʟʚʦʿʘ ʧʦʿʤʘ ʚʠʨʪʫʝʣʥʠ ʪʠʤʦʚʠ [24]. ʅʘ ʢʨʘʿʫ ʦʚʦʛ ʧʦʛʣʘʚˀʘ 

ʙʠ˂ʝ ʧʨʠʢʘʟʘʥʝ ʜʝʬʠʥʠʮʠʿʝ ʠ ʧʨʝʪʭʦʜʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟ ʣʠʪʝʨʘʪʫʨʝ ʥʘ ʪʝʤʫ 

ʚʠʨʪʫʝʣʥʠʭ ʪʠʤʦʚʘ.  

2.5  ɺʠʨʪʫʝʣʥʠ ʪʠʤʦʚʠ 

ɻʣʦʙʘʣʠʟʘʮʠʿʘ ʠ ʙʨʟ ʥʘʧʨʝʜʘʢ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʩʫ ʦʤʦʛʫ˂ʠʣʠ 

ʚʠʨʪʫʝʣʥʫ ʩʘʨʘʜˁʫ [79]. ʇʦʿʝʜʠʥʮʠ ʥʠʩʫ ʚʠʰʝ ʦʛʨʘʥʠʯʝʥʠ ʥʘ ʟʘʿʝʜʥʠʯʢʠ ʨʘʜ 

ʠʩʢˀʫʯʠʚʦ ʣʠʮʝʤ-ʫ-ʣʠʮʝ. ʀʘʢʦ ʩʝ ʥʘʣʘʟʝ ʫ ʠʩʪʦʿ ʟʛʨʘʜʠ, ʟʘʧʦʩʣʝʥʠ ʜʘʥʘʩ ʯʝʩʪʦ ʚʠʰʝ 

ʚʦʣʝ ʜʘ ʢʦʤʫʥʠʮʠʨʘʿʫ ʢʦʨʠʩʪʝ˂ʠ ʩʠʩʪʝʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʢʦʤʙʠʥʫʿʫ ʨʘʟʣʠʯʠʪʝ 

ʘʣʘʪʝ ʢʘʦ ʰʪʦ ʩʫ ʝ-ʧʦʰʪʘ, ʚʠʜʝʦ ʢʦʥʬʝʨʝʥʮʠʿʘ ʠ ʜʝˀʝˁʝ ʧʦʜʘʪʘʢʘ. 

ɺʠʨʪʫʝʣʥʠ ʪʠʤʦʚʠ ʩʫ ʪʠʤʦʚʠ ʢʦʿʠ ʩʝ ʦʩʣʘˁʘʿʫ ʥʘ ʪʝʭʥʦʣʦʛʠʿʫ ʟʘ ʚʝ˂ʠʥʫ ʩʚʦʿʝ 

ʢʦʤʫʥʠʢʘʮʠʿʝ [24], [80]. ʏʣʘʥʦʚʠ ʦʚʠʭ ʪʠʤʦʚʘ ʩʧʨʦʚʦʜʝ ʥʝʟʘʚʠʩʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʨʘʜʝ 

ʥʘ ʥʝʟʘʚʠʩʥʠʤ ʟʘʜʘʮʠʤʘ ʠ ʫ ʧʦʪʧʫʥʦʩʪʠ ʜʝʣʝ ʦʜʛʦʚʦʨʥʦʩʪ ʟʘ ʠʩʭʦʜʝ. ɻʨʘʬʠʯʢʠ 

ʧʨʠʢʘʟ ʜʝʬʠʥʠʮʠʿʝ ʚʠʨʪʫʝʣʥʦʛ ʪʠʤʘ ʿʝ ʧʨʝʜʩʪʘʚˀʝʥ ʥʘ ʉʣʠʮʠ II-9. ɼʚʘ ʘʫʪʦʨʘ 

ʜʝʬʠʥʠʰʫ ʚʠʨʪʫʝʣʥʠ ʪʠʤ ʢʘʦ ʛʨʫʧʫ ʧʦʿʝʜʠʥʘʮʘ ʩʘ ʨʘʟʣʠʯʠʪʦʤ ʢʫʣʪʫʨʦʤ ʢʦʿʘ ʿʝ 

ʩʘʩʪʘʚˀʝʥʘ ʥʘ ʧʨʠʚʨʝʤʝʥ ʧʝʨʠʦʜ, ʛʝʦʛʨʘʬʩʢʠ ʫʜʘˀʝʥʘ ʠ ʢʦʿʘ ʢʦʤʫʥʠʮʠʨʘ ʫʧʦʪʨʝʙʦʤ 

ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ [81]. ɼʨʫʛʠ ʠʩʪʨʘʞʠʚʘʯʠ ʫʧʨʦʰ˂ʘʚʘʿʫ ʦʚʫ ʜʝʬʠʥʠʮʠʿʫ 

ʠʟʙʘʮʫʿʫ˂ʠ ʜʝʦ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʢʫʣʪʫʨʫ ʿʝʨ ʚʠʨʪʫʝʣʥʠ ʪʠʤʦʚʠ ʤʦʛʫ ʜʘ ʙʫʜʫ ʠ 

ʛʣʦʙʘʣʥʠ ʠ ʣʦʢʘʣʥʠ, ʩʘʩʪʘʚˀʝʥʠ ʦʜ ʯʣʘʥʦʚʘ ʠʟ ʠʩʪʦʛ ʢʫʣʪʫʨʥʦʛ ʠ ʛʝʦʛʨʘʬʩʢʦʛ 

ʧʦʜʨʫʯʿʘ [32]. ʊʦʤʘʩ ʠ ɹʦʩʪʨʦʤ [82] ʫ ʩʚʦʿʠʤ ʧʦʜʣʦʛʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘʚʦʜʝ ʜʘ ʿʝ 

ʦʩʥʦʚʥʠ ʤʝʭʘʥʠʟʘʤ ʟʘ ʠʥʪʝʨʘʢʮʠʿʫ ʠʟʤʝʹʫ ʯʣʘʥʦʚʘ ʚʠʨʪʫʝʣʥʦʛ ʪʠʤʘ ʫʧʨʘʚʦ 

ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʘ ʪʝʭʥʦʣʦʛʠʿʘ. ɺʘʞʥʦ ʿʝ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʩʝ ʪʠʤʦʚʠ, ʢʦʿʠ 

ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʢʦʨʠʩʪʝ ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʫ ʥʝʢʦʿ ʤʝʨʠ ʢʦʨʠʩʪʝ ʚʝʨʙʘʣʥʫ 

ʢʦʤʫʥʠʢʘʮʠʿʫ, ʥʝ ʩʤʘʪʨʘʿʫ ʚʠʨʪʫʝʣʥʠʤ ʪʠʤʦʚʠʤʘ [80].  
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ʉʣʠʢʘ II-9. ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʜʝʬʠʥʠʮʠʿʝ ʚʠʨʪʫʝʣʥʦʛ ʪʠʤʘ 

 

ʀʟ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʭ ʜʝʬʠʥʠʮʠʿʘ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʫʧʨʘʚʦ ʨʘʟʚʦʿ 

ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ [83], ʩʠʩʪʝʤʘ ʠ ʘʣʘʪʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫʩʣʦʚʠʦ ʥʘʩʪʘʥʘʢ 

ʚʠʨʪʫʝʣʥʠʭ ʪʠʤʦʚʘ. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʫʣʦʛʘ ʩʠʩʪʝʤʘ ʟʘ ʩʘʨʘʜˁʫ, ʢʦʜ ʚʠʨʪʫʝʣʥʠʭ 

ʪʠʤʦʚʘ, ʤʦʞʝ ʜʘ ʧʨʦʠʟʚʝʜʝ ʦʪʫʹʝʥʦʩʪ ʯʣʘʥʦʚʘ ʪʠʤʘ ʠ ʜʘ ʩʤʘˁʠ ˁʠʭʦʚ ʢʦʥʪʘʢʪ ʣʠʮʝʤ 

ʫ ʣʠʮʝ [24] ʠ ʟʙʦʛ ʪʦʛʘ ʿʝ ʧʦʪʨʝʙʥʦ ʜʝʪʘˀʥʠʿʝ ʠʩʧʠʪʘʪʠ ʦʚʫ ʪʝʤʫ. ɺʠʨʪʫʝʣʥʦ ʦʢʨʫʞʝˁʝ 

ʩʝ ʩʫʩʨʝ˂ʝ ʩʘ ʠʟʘʟʦʚʠʤʘ ʢʘʦ ʰʪʦ ʩʫ ʢʫʣʪʫʨʥʘ ʨʘʟʥʦʣʠʢʦʩʪ, ʦʩʝ˂ʘʿ ʧʨʠʩʫʩʪʚʘ 

ʧʦʿʝʜʠʥʘʮʘ ʫʥʫʪʘʨ ʚʠʨʪʫʝʣʥʦʛ ʪʠʤʘ, ʩʚʝʫʢʫʧʘʥ ʨʘʟʚʦʿ ʟʥʘˁʘ ʠ ʨʘʟʣʠʯʠʪʦ ʧʦʥʘʰʘˁʝ 

ʪʦʢʦʤ ʧʨʦʮʝʩʘ ʢʦʣʘʙʦʨʘʮʠʿʝ [25], [26]. 

ʈʝʟʫʣʪʘʪʠ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʦʨʛʘʥʠʟʘʮʠʦʥʘ ʢʫʣʪʫʨʘ ʫʪʠʯʝ 

ʥʘ ʩʪʝʧʝʥ ʫʩʧʝʰʥʦʩʪʠ ʚʠʨʪʫʝʣʥʠʭ ʪʠʤʦʚʘ ʫ ʧʨʝʜʫʟʝ˂ʫ [84]. ɿʘʧʦʩʣʝʥʠ ʫ ʧʨʝʜʫʟʝ˂ʠʤʘ 

ʫ ʢʦʿʠʤʘ ʩʝ ʥʝ ʚʨʝʜʥʫʿʝ ʥʘʧʦʨ ʧʦʿʝʜʠʥʘʮʘ ʟʘ ʨʘʜ ʫ ʚʠʨʪʫʝʣʥʠʤ ʪʠʤʦʚʠʤʘ, ʥʝ ʞʝʣʝ ʜʘ 

ʫʣʘʞʫ ʜʦʜʘʪʥʝ ʥʘʧʦʨʝ, ʿʝʨ ʩʝ ʚʨʝʤʝ ʧʨʦʚʝʜʝʥʦ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʫʩʧʝʰʥʦʩʪʠ ʚʠʨʪʫʝʣʥʠʭ 

ʪʠʤʦʚʘ ʥʝ ʥʘʛʨʘʹʫʿʝ. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʘ ʧʦʜʨʞʘʚʘʿʫ ʠ ʥʘʛʨʘʹʫʿʫ ʨʘʜ ʫ 

ʚʠʨʪʫʝʣʥʠʤ ʪʠʤʦʚʠʤʘ, ʠʤʘʿʫ ʠʟʚʘʥʨʝʜʥʝ ʨʝʟʫʣʪʘʪʝ ʧʦʿʝʜʠʥʘʮʘ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ ʫʩʧʝʭʫ 

ʚʠʨʪʫʝʣʥʠʭ ʪʠʤʦʚʘ. ʋʢʦʣʠʢʦ ʟʘʧʦʩʣʝʥʠ ʫ ʧʨʝʜʫʟʝ˂ʠʤʘ ʥʝʤʘʿʫ ʧʨʝʪʭʦʜʥʘ ʠʩʢʫʩʪʚʘ ʩʘ 

ʫʧʦʪʨʝʙʦʤ ʘʣʘʪʘ ʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʫʢʦʣʠʢʦ ʥʝ ʜʦʙʠʿʫ ʫʧʫʪʩʪʚʘ ʰʪʘ ʩʚʝ 

ʦʚʘʢʚʠ ʘʣʘʪʠ ʥʫʜʝ ʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʩʝ ʢʦʨʠʩʪʝ, ʧʦʿʝʜʠʥʮʠ ʧʨʦʩʪʦ ʠʟʙʝʛʘʚʘʿʫ 

ʢʦʤʧʣʠʢʦʚʘʥʝ ʘʣʘʪʝ ʠ ʧʨʠʙʝʛʘʚʘʿʫ ʿʝʜʥʦʩʪʘʚʥʠʿʠʤ ʘʣʘʪʠʤʘ ʢʘʦ ʰʪʦ ʩʫ ʝ-ʧʦʰʪʘ ʠ 

ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʿʘ. ʇʦʥʘʰʘˁʝ ʚʠʨʪʫʝʣʥʠʭ ʪʠʤʦʚʘ ʩʫʛʝʨʠʰʝ ʜʘ ʤʝʥʘ˅ʝʨʠ ʠ ʪʨʝʥʝʨʠ 

ʪʨʝʙʘ ʜʘ ʦʙʝʟʙʝʜʝ ʥʝʢʫ ʚʨʩʪʫ ʦʙʫʢʝ ʟʘ ʫʧʦʪʨʝʙʫ ʪʝʭʥʦʣʦʛʠʿʝ ʠʣʠ ʠʩʢʫʩʪʚʝʥʦ ʫʯʝˁʝ ʫ 

ʧʨʦʮʝʩʫ ʨʘʟʚʦʿʘ ʚʠʨʪʫʝʣʥʦʛ ʪʠʤʘ. ʋʩʧʦʩʪʘʚˀʘˁʝ ʟʘʭʪʝʚʘ ʯʣʘʥʦʚʠʤʘ ʪʠʤʘ ʜʘ ʢʦʨʠʩʪʝ 

ʥʦʚʝ ʪʝʭʥʦʣʦʛʠʿʝ ʙʝʟ ʧʨʫʞʘˁʘ ʧʦʜʨʰʢʝ ʥʝ ʧʨʦʠʟʚʦʜʠ ʞʝˀʝʥʝ ʨʝʟʫʣʪʘʪʝ.  

ʊʝʭʥʦʣʦʛʠʿʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʦʤʦʛʫ˂ʘʚʘ ʟʘʧʦʩʣʝʥʠʤʘ, ʢʦʿʠ ʩʝ ʥʝ ʥʘʣʘʟʝ ʫ 

ʥʝʧʦʩʨʝʜʥʦʿ ʙʣʠʟʠʥʠ, ʜʘ ʙʫʜʫ ʜʝʦ ʿʝʜʥʦʛ ʪʠʤʘ [85]. ʊʝʭʥʦʣʦʛʠʿʘ ʥʝʫʪʨʘʣʠʰʝ 

 

ʊʝʭʥʦʣʦʛʠʿʘ 
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ʚʨʝʤʝʥʩʢʘ ʠ ʧʨʦʩʪʦʨʥʘ ʦʛʨʘʥʠʯʝˁʘ ʢʦʿʘ ʩʫ ʧʦʩʪʦʿʘʣʘ ʢʦʜ ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʪʠʤʦʚʘ. 

ʇʦʨʝʜ ʪʦʛʘ, ʩʠʩʪʝʤʠ ʟʘ ʛʨʫʧʥʫ ʧʦʜʨʰʢʫ ʤʦʛʫ ʜʘ ʦʙʝʟʙʝʜʝ ʜʦʜʘʪʥʝ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ 

ʪʠʤʫ ʪʘʢʦ ʰʪʦ ʤʦʛʫ ʜʘ ʠʤ ʦʤʦʛʫ˂ʝ ʩʪʨʫʢʪʫʠʨʘʥʝ ʟʘʜʘʪʢʝ, ʘʥʘʣʠʟʫ ʧʨʦʮʝʩʘ ʪʠʤʘ ʠ 

ʩʢʣʘʜʠʰʪʝˁʝ ʠʥʬʦʨʤʘʮʠʿʘ. ɻʨʠʬʠʪ et al. [85] ʧʨʝʜʣʘʞʫ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ ʪʠʤʦʚʘ 

ʥʘʩʪʘʣʠʭ ʧʦʜ ʫʪʠʮʘʿʝʤ ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ: ʪʨʘʜʠʮʠʦʥʘʣʥʠ, ʭʠʙʨʠʜʥʠ ʠ 

ʚʠʨʪʫʝʣʥʠ ʪʠʤʦʚʠ. ʊʨʘʜʠʮʠʦʥʘʣʥʠ ʪʠʤʦʚʠ ʥʝ ʢʦʨʠʩʪʝ ʧʦʜʨʰʢʫ ʪʝʭʥʦʣʦʛʠʿʝ ʫ 

ʦʙʘʚˀʘˁʫ ʩʚʦʿʠʭ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʠ ʜʘʥʘʩ ʩʫ ʚʝʦʤʘ ʨʝʪʢʠ ʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ. ɺʝ˂ʠʥʘ 

ʪʠʤʦʚʘ ʩʧʘʜʘ ʫ ʜʨʫʛʫ ʢʘʪʝʛʦʨʠʿʫ, ʪʿ. ʭʠʙʨʠʜʥʝ ʪʠʤʦʚʝ. ʍʠʙʨʠʜʥʠ ʪʠʤʦʚʠ ʩʫ 

ʩʘʩʪʘʚˀʝʥʠ ʦʜ ʯʣʘʥʦʚʘ ʢʦʿʠ ʤʝʹʫʩʦʙʥʦ ʩʘʨʘʹʫʿʫ ʪʦʢʦʤ ʚʨʝʤʝʥʘ, ʫ ʩʢʣʘʜʫ ʩʘ 

ʧʦʪʨʝʙʘʤʘ ʪʨʝʥʫʪʢʘ ʠ ʧʫʪʝʤ ʨʘʟʣʠʯʠʪʠʭ ʘʣʘʪʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʠ ʢʦʿʠ ʩʝ ʧʦʚʨʝʤʝʥʦ 

ʩʘʩʪʘʿʫ ʣʠʮʝʤ-ʫ-ʣʠʮʝ [85]. ɺʠʨʪʫʝʣʥʠ ʪʠʤʦʚʠ ʩʝ ʬʦʨʤʠʨʘʿʫ ʢʘʜʘ ʧʦʿʝʜʠʥʮʠ ʫʥʫʪʘʨ 

ʭʠʙʨʠʜʥʦʛ ʪʠʤʘ ʥʝʤʘʿʫ ʧʦʪʨʝʙʥʝ ʚʝʰʪʠʥʝ ʠʣʠ ʟʥʘˁʝ ʟʘ ʠʟʚʨʰʝˁʝ ʦʜʨʝʹʝʥʦʛ ʟʘʜʘʪʢʘ. 

ɻʨʠʬʠʪ et al. [85] ʩʫ ʧʨʦʥʘʰʣʠ ʜʘ ʿʝ ʫʧʨʘʚʦ ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʦʩʥʦʚʥʠ 

ʫʟʨʦʯʥʠʢ ʥʘʩʪʘʥʢʘ ʚʠʨʪʫʝʣʥʠʭ ʪʠʤʦʚʘ ʠ ʨʘʟʣʦʛ ʬʦʨʤʠʨʘˁʘ ʚʝ˂ʝʛ ʙʨʦʿʘ ʚʠʨʪʫʝʣʥʠʭ 

ʪʠʤʦʚʘ.  

ɱʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤʘ ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʣʘʙʦʨʘʮʠʿʝ ʿʝ ʧʦʿʘʚʘ ʩʦʮʠʿʘʣʥʝ 

ʦʪʫʹʝʥʦʩʪʠ ʫʥʫʪʘʨ ʚʠʨʪʫʝʣʥʠʭ ʪʠʤʦʚʘ. ʉʦʮʠʿʘʣʥʘ ʦʪʫʹʝʥʦʩʪ ʿʝ ʥʝʜʦʩʪʘʪʘʢ ʠʣʠ 

ʩʤʘˁʝˁʝ ʤʦʪʠʚʘʮʠʿʝ ʧʦʿʝʜʠʥʮʘ ʟʘ ʨʘʜ ʫ ʪʠʤʫ ʫ ʦʜʥʦʩʫ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠ ʨʘʜ. 

ʄʝʥʘ˅ʝʨʠ ʪʨʝʙʘ ʜʘ ʙʫʜʫ ʩʚʝʩʥʠ ʜʘ ʩʠʩʪʝʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʤʦʛʫ ʜʘ ʧʨʦʠʟʚʝʜʫ 

ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʫʥʫʪʘʨ ʚʠʨʪʫʝʣʥʦʛ ʪʠʤʘ ʫ ʚʠʜʫ ʩʦʮʠʿʘʣʥʝ ʦʪʫʹʝʥʦʩʪʠ [24]. ʃʠʜʝʨʠ 

ʪʨʝʙʘ ʜʘ ʦʩʤʠʩʣʝ ʥʘʯʠʥʝ ʟʘ ʩʤʘˁʝˁʝ ʩʪʚʘʨʥʝ ʠ ʧʝʨʮʠʧʠʨʘʥʝ ʩʦʮʠʿʘʣʥʝ ʦʪʫʹʝʥʦʩʪʠ. 

ʄʝʪʦʜʠ ʢʦʿʠ ʤʦʛʫ ʜʘ ʩʝ ʧʨʠʤʝʥʝ ʫ ʮʠˀʫ ʩʤʘˁʝˁʘ ʩʦʮʠʿʘʣʥʝ ʦʪʫʹʝʥʦʩʪʠ ʫʢˀʫʯʫʿʫ 

ʩʤʘˁʝˁʝ ʚʝʣʠʯʠʥʝ ʪʠʤʘ, ʧʦʚʝ˂ʘˁʝ ʢʦʭʝʟʠʚʥʦʩʪʠ ʪʠʤʘ ʠ ʥʘʛʣʘʰʘʚʘˁʝ ʚʘʞʥʦʩʪʠ 

ʤʠʩʠʿʝ ʪʠʤʘ [86]. ʃʠʜʝʨʠ ʪʠʤʦʚʘ ʪʨʝʙʘ ʜʘ ʠʤʘʿʫ ʧʦʯʝʪʥʠ ʩʘʩʪʘʥʘʢ ʣʠʮʝʤ-ʫ-ʣʠʮʝ ʩʘ 

ʩʚʦʿʠʤ ʪʠʤʦʚʠʤʘ ʢʦʿʠ ʢʦʨʠʩʪʝ ʩʠʩʪʝʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʆʚʘʢʚʠ ʩʘʩʪʘʥʮʠ ʧʦʤʘʞʫ 

ʯʣʘʥʦʚʠʤʘ ʪʠʤʘ ʜʘ ʩʝ ʫʧʦʟʥʘʿʫ ʠ ʜʘ ʫʩʚʦʿʝ ʟʥʘʯʘʿ ʤʠʩʠʿʝ ʚʠʨʪʫʝʣʥʦʛ ʪʠʤʘ ʠ 

ʧʝʨʩʦʥʘʣʠʟʫʿʫ ʩʚʦʿ ʦʜʥʦʩ ʫ ʧʦʪʨʝʙʥʦʿ ʤʝʨʠ. ʇʦʨʝʜ ʪʦʛʘ, ʤʝʥʘ˅ʝʨʠ ʪʨʝʙʘ ʜʘ 

ʨʝʩʪʨʫʢʪʫʨʠʨʘʿʫ ʟʘʜʘʪʢʝ ʟʘ ʯʣʘʥʦʚʝ ʪʠʤʘ ʥʘ ʥʘʯʠʥ ʜʘ ʩʝ ʩʤʘˁʠ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦʿʝʜʠʥʮʘ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʧʦʿʝʜʠʥʮʠ ʩʝ ʠʜʝʥʪʠʬʠʢʫʿʫ ʩʘ ʩʚʦʿʠʤ 

ʜʦʧʨʠʥʦʩʦʤ ʪʠʤʫ ʠ ʜʘʿʫ ʥʘʿʙʦˀʝ ʨʝʟʫʣʪʘʪʝ. ʂʦʥʘʯʥʦ, ʤʝʥʘ˅ʝʨʠ ʤʦʛʫ ʜʘ 

ʠʤʧʣʝʤʝʥʪʠʨʘʿʫ ʤʝʭʘʥʠʟʤʝ ʢʦʥʪʨʦʣʝ ʠ ʟʥʘʯʘʿʥʠʭ ʜʦʛʘʹʘʿʘ ʟʘ ʧʦʚʝ˂ʘˁʝ ʥʘʜʟʦʨʘ ʠ 

ʩʤʘˁʝˁʘ ʩʦʮʠʿʘʣʥʝ ʦʪʫʹʝʥʦʩʪʠ.  
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ɿʘʢˀʫʯʘʢ ʧʦʛʣʘʚˀʘ 

ʇʨʝʪʭʦʜʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʧʦˀʫ ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʠʩʪʠʯʫ 

ʢʦʣʘʙʦʨʘʪʠʚʘʥ ʨʘʜ ʠ ʩʠʩʪʝʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʘʦ ʢˀʫʯʥʝ ʦʙʣʘʩʪʠ ʫ ʢʦʿʠʤʘ ʩʝ 

ʜʝʰʘʚʘʿʫ ʧʨʦʤʝʥʝ. ʅʘʧʨʝʜʘʢ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʠ ʠʥʪʝʨʥʝʪʘ ʿʝ ʨʘʟʚʠʦ 

ʦʢʨʫʞʝˁʝ ʟʘ ʩʚʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʜʘ ʤʦʛʫ ʜʘ ʢʦʨʠʩʪʝ ʨʘʟʣʠʯʠʪʝ ʧʣʘʪʬʦʨʤʝ ʠ ʘʣʘʪʝ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʜʘ ʫʥʘʧʨʝʜʝ ʧʝʨʬʦʨʤʘʥʩʝ ʰʪʦ ʿʝ ʜʦʚʝʣʦ ʜʦ ʥʦʚʠʭ ʥʘʯʠʥʘ ʫʜʨʫʞʠʚʘˁʘ 

ʟʘʧʦʩʣʝʥʠʭ ʫ ʬʦʨʤʠ ʚʠʨʪʫʝʣʥʠʭ ʪʠʤʦʚʘ.   

ʇʨʦʮʝʩ ʦʜʘʙʠʨʘ ʘʜʝʢʚʘʪʥʦʛ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ, ʢʦʿʠ ʧʦʜʨʞʘʚʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʢʦʣʘʙʦʨʘʪʠʚʘʥ ʨʘʜ ʠ ˁʝʛʦʚʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ, ʟʘʭʪʝʚʘʿʫ ʘʥʛʘʞʦʚʘˁʝ 

ʟʥʘʯʘʿʥʠʭ ʨʝʩʫʨʩʘ ʠ ʟʙʦʛ ʪʦʛʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʧʨʦʥʘ˂ʠ ʦʜʛʦʚʦʨ ʥʘ ʧʠʪʘˁʝ ʝʬʝʢʪʠʚʥʦʩʪʠ 

ʠ ʫʩʧʝʭʘ ʦʚʠʭ ʩʠʩʪʝʤʘ. ʂʘʦ ʿʝʜʥʘ ʦʜ ʜʚʝ ʥʘʿʟʥʘʯʘʿʥʠʿʝ ʪʝʦʨʠʿʝ ʤʝʥʘ˅ʤʝʥʪ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ - ʤʦʜʝʣ ʫʩʧʝʰʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ - ʙʠ˂ʝ 

ʫʧʦʪʨʝʙˀʝʥ ʟʘ ʧʨʦʥʘʣʘʞʝˁʝ ʦʜʛʦʚʦʨʘ ʥʘ ʦʚʦ ʧʠʪʘˁʝ.    
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3. ʋʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʊʦʢʦʤ ʧʦʩʣʝʜˁʠʭ ʪʨʠʜʝʩʝʪ ʠ ʚʠʰʝ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘʯʠ ʜʠʩʢʫʪʫʿʫ ʥʘ ʪʝʤʫ 

ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʧʦʯʝʣʦ ʩʘ ʤʦʜʝʣʦʤ ʫʩʧʝʭʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʯʫʚʝʥʠʭ ʠʩʪʨʘʞʠʚʘʯʘ ɼʝʃʦʥʘ ʠ ʄʝʢʃʠʥʘ (ʝʥʛʣ. D&M IS 

Success Model) [17] ʠ ʥʘʩʪʘʚʠʣʦ ʩʘ ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʦʙʣʘʩʪʠʤʘ.  

ɹʨʦʿʥʠ ʥʘʫʯʥʠʮʠ ʠ ʠʩʪʨʘʞʠʚʘʯʠ ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʫʩʧʝʭ ʨʘʟʣʠʯʠʪʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʠʥʪʝʨʥʝʪ ʧʨʝʟʝʥʪʘʮʠʿʘ [87], ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʟʥʘˁʝʤ 

[88], ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʫ ʜʨʞʘʚʥʫ ʫʧʨʘʚʫ [89], ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʨʦʟ 

ʢʦʥʪʝʢʩʪ ʝ-ʫʯʝˁʘ [90], ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʫ ʦʙʨʘʟʦʚʥʠʤ ʠʥʩʪʠʪʫʮʠʿʘʤʘ [91] ʠ 

ʫ ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʩʠʩʪʝʤʠʤʘ [92]. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʧʦʩʪʦʿʝ ʠ ʤʥʦʛʘ ʜʨʫʛʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʫ ʩʝ ʙʘʚʠʣʘ ʩʣʠʯʥʦʤ ʪʝʤʘʪʠʢʦʤ ʠ ʠʩʧʠʪʠʚʘʣʘ ʫʩʧʝʭ ʜʨʫʛʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ [17], [93]ï[106].  

ʋ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʿʝ ʨʘʟʤʘʪʨʘʥ ʧʦʿʘʤ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʦʿʠ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʤʝʥʠ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. 

ɼʝʬʠʥʠʩʘʥ ʿʝ ʧʦʿʘʤ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʧʨʠʢʘʟʘʥ ʿʝ ʦʩʥʦʚʥʠ ʤʦʜʝʣ, ʢʘʦ 

ʠ ʧʨʝʪʭʦʜʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ, ʟʘʢˀʫʯʮʠ ʠ ʠʩʪʨʘʞʠʚʘʯʢʝ ʤʝʪʦʜʝ ʥʘ 

ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʫ ʜʝʬʠʥʠʩʘʥʝ ʧʦʜʣʦʛʝ ʟʘ ʦʚʫ ʜʠʩʝʨʪʘʮʠʿʫ. ʅʘ ʢʨʘʿʫ ʧʦʛʣʘʚˀʘ ʩʫ 

ʧʨʠʢʘʟʘʥʠ ʦʩʪʘʣʠ ʤʦʜʝʣʠ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʊʠʤʝ ʩʝ ʟʘʦʢʨʫʞʫʿʝ 

ʧʨʝʛʣʝʜ ʣʠʪʝʨʘʪʫʨʝ ʥʘ ʦʚʫ ʪʝʤʫ.  

3.1  ɼʝʬʠʥʠʮʠʿʝ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʋ ʧʨʝʪʭʦʜʥʦ ʧʨʝʜʩʪʘʚˀʝʥʠʤ ʠʟʚʦʜʠʤʘ ʠʟ ʣʠʪʝʨʘʪʫʨʝ ʧʦʩʪʦʿʝ ʨʘʟʣʠʯʠʪʘ 

ʪʫʤʘʯʝˁʘ ʜʝʬʠʥʠʮʠʿʝ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ɻʦʪʦʚʦ ʩʚʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ 

ʢʦʿʠʤʘ ʿʝ ʤʝʨʝʥ ʫʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʦʨʠʩʪʝ ʨʘʟʣʠʯʠʪʝ ʤʝʨʝ [17]. ʋ ʪʘʙʝʣʠ 

II-3 ʩʫ ʧʨʠʢʘʟʘʥʝ ʜʝʬʠʥʠʮʠʿʝ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʧʨʦʥʘʹʝʥʝ ʧʨʝʛʣʝʜʦʤ 

ʣʠʪʝʨʘʪʫʨʝ ʚʦʜʝ˂ʠʭ ʯʘʩʦʧʠʩʘ ʠʟ ʦʙʣʘʩʪʠ, ʢʘʦ ʰʪʦ ʩʫ ĂMIS Quarterlyñ, ĂManagement 

Scienceñ, ĂInformation and Managementñ, ʠ ʜʨʫʛʠ.  
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ʊʘʙʝʣʘ II-3. ʈʘʟʣʠʯʠʪʝ ʜʝʬʠʥʠʮʠʿʝ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ɼʝʬʠʥʠʮʠʿʘ ʀʟʚʦʨ ʠʟ 

ʣʠʪʝʨʘʪʫʨʝ 

Ăʋʩʣʝʜ ʥʝʤʦʛʫ˂ʥʦʩʪʠ ʤʝʨʝˁʘ ʫʩʧʝʭʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ 

ʧʨʠʤʝʥʦʤ ʘʥʘʣʠʟʝ ʪʨʦʰʢʦʚʠ/ʢʦʨʠʩʪ (ʝʥʛʣ. cost/benefit), ʧʦʪʨʝʙʘʥ ʿʝ 

ʥʝʢʠ ʜʨʫʛʠ ʧʦʢʘʟʘʪʝˀ ʫʩʧʝʭʘ. ʉʘ ʩʪʘʥʦʚʠʰʪʘ ʤʝʨʝˁʘ ʫʩʧʝʭʘ, ʥʘʿʙʦˀʠ 

ʠʥʜʠʢʘʪʦʨ ʿʝ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ.ñ 

[107] 

Ăʄʝʨʝˁʝ ʠ ʘʥʘʣʠʟʘ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʩʫ ʤʦʪʠʚʠʩʘʥʠ ʞʝˀʦʤ 

ʤʝʥʘ˅ʤʝʥʪʘ ʜʘ ʫʥʘʧʨʝʜʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ.ñ 

[108] 

ʋʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʩʝ ʥʝ ʤʦʞʝ ʠʟʤʝʨʠʪʠ ʩʘʤʦ ʿʝʜʥʠʤ ʚʝ˂ 

ʩʘ ʰʝʩʪ ʠʥʜʠʢʘʪʦʨʘ: ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ, ʢʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ, 

ʫʧʦʪʨʝʙʘ ʠʥʬʦʨʤʘʮʠʿʘ, ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ, ʫʪʠʮʘʿ ʥʘ ʧʦʿʝʜʠʥʮʘ 

ʠ ʫʪʠʮʘʿ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʫ.  

[17] 

Ăɸʢʦ ʿʝ ʝʬʠʢʘʩʘʥ ʠʣʠ ʫʩʧʝʰʘʥ ʩʠʩʪʝʤ ʜʝʬʠʥʠʩʘʥ ʢʘʦ ʦʥʘʿ ʢʦʿʠ ʜʦʜʘʿʝ 

ʚʨʝʜʥʦʩʪ ʧʨʝʜʫʟʝ˂ʫ, ʦʥʜʘ ʩʚʘʢʘ ʤʝʨʘ ʝʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʘ ʪʨʝʙʘ ʜʘ 

ʦʜʨʘʞʘʚʘ ʥʝʢʫ ʧʦʟʠʪʠʚʥʫ ʧʨʦʤʝʥʫ ʫ ʧʦʥʘʰʘˁʫ ʢʦʨʠʩʥʠʢʘ, ʥʧʨ., 

ʫʥʘʧʨʝʹʝˁʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʤʘˁʠ ʙʨʦʿ ʛʨʝʰʘʢʘ ʠ ʙʦˀʝ ʜʦʥʦʰʝˁʝ 

ʦʜʣʫʢʘ.ñ 

[109] 

Ăʋʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʪʨʝʙʘ ʨʘʟʚʠʿʘʪʠ ʢʘʦ ʦʜʛʦʚʦʨ ʥʘ 

ʩʧʝʮʠʬʠʯʥʝ ʧʦʩʣʦʚʥʝ ʧʦʪʨʝʙʝ, ʢʘʦ ʰʪʦ ʿʝ ʧʦʪʨʝʙʘ ʜʘ ʩʝ ʙʨʞʝ ʨʝʘʛʫʿʝ 

ʥʘ ʧʨʦʤʝʥʝ ʞʝˀʘ ʢʫʧʘʮʘ, ʜʘ ʩʝ ʫʥʘʧʨʝʜʠ ʢʚʘʣʠʪʝʪ ʧʨʦʠʟʚʦʜʘ, ʠʣʠ ʜʘ 

ʩʝ ʫʥʘʧʨʝʜʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʫ ʧʨʝʜʫʟʝ˂ʫ. ʉʠʩʪʝʤʠ ʢʦʿʠ ʥʝ ʧʦʜʨʞʘʚʘʿʫ 

ʧʦʩʣʦʚʥʝ ʮʠˀʝʚʝ ʚʝʨʦʚʘʪʥʦ ʥʝ˂ʝ ʫʩʧʝʪʠ.ñ 

[110] 

Ăʋʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʿʝ ʤʝʨʘ ʩʪʝʧʝʥʘ ʫʩʧʝʭʘ ʧʦʿʝʜʠʥʮʘ 

ʢʦʿʠ ʦʮʝˁʫʿʝ ʩʠʩʪʝʤ ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʢʦʣʠʢʦ ʿʝ ʩʠʩʪʝʤ ʜʦʙʘʨ ʟʘ 

ʦʥʦʛʘ ʢʦ ʛʘ ʢʦʨʠʩʪʠ. ʋʢʦʣʠʢʦ ʙʠ ʩʝ ʥʝʪʦ ʢʦʨʠʩʪ ʤʦʛʣʘ ʠʟʤʝʨʠʪʠ ʩʘ 

ʧʨʝʮʠʟʥʦʰ˂ʫ, ʫʩʧʝʭ ʀʉ ʙʠ ʙʠʦ ʿʝʜʥʘʢ ʥʝʪʦ ʢʦʨʠʩʪʠ.ñ 

[111] 

Ăéʝʬʝʢʘʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʥʘ ʜʫʞʠ ʨʦʢ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ 

ʙʦˀʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʢʘʦ ʰʪʦ ʩʫ ʥʠʞʠ ʫʢʫʧʥʠ 

ʪʨʦʰʢʦʚʠ ʧʨʝʜʫʟʝ˂ʘ.ñ 

[97] 

ʄʝʨʘ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʟʘʚʠʩʠ ʠ ʤʦʞʝ ʜʘ ʩʝ ʤʝʨʠ ʩʘ ʪʨʠ 

ʬʘʢʪʦʨʘ: ʟʘʜʘʮʠ, ˀʫʜʠ/ʢʦʨʠʩʥʠʮʠ ʠ ʩʪʨʫʢʪʫʨʘ.  

[13] 

ʋʧʨʢʦʩ ʧʦʩʪʦʿʘˁʫ ʝʤʧʠʨʠʿʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʜʦʤʝʥʫ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ ʠ ʜʘˀʝ ʿʝ ʦʩʪʘʣʦ ʥʝʿʘʩʥʦ ʰʪʘ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʜ ʪʝʨʤʠʥʦʤ ʫʩʧʝʭ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ, ʥʠʪʠ ʩʫ ʠʩʪʨʘʞʠʚʘʯʠ ʫʩʧʝʣʠ ʜʘ ʩʝ ʩʣʦʞʝ ʦʢʦ ʪʦʛʘ [112]. ʅʘ 

ʦʩʥʦʚʫ ʧʨʠʢʘʟʘʥʠʭ ʜʝʬʠʥʠʮʠʿʘ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (ʊʘʙʝʣʘ II-3), 

ʦʯʠʛʣʝʜʥʦ ʿʝ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʿʝʜʠʥʩʪʚʝʥʘ ʜʝʬʠʥʠʮʠʿʘ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, 

ʤʘʜʘ ʩʚʝ ʜʝʬʠʥʠʮʠʿʝ ʢʦʥʚʝʨʛʠʨʘʿʫ ʢʘ ʙʣʠʩʢʦʤ ʦʙʿʘʰˁʝˁʫ ʢʦʿʝ ʿʝ ʫʩʤʝʨʝʥʦ ʥʘ 

ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʢʘʦ ʦʩʥʦʚʥʫ ʜʠʤʝʥʟʠʿʫ ʫʩʧʝʰʥʦʩʪʠ. ʉʚʘʢʘ 

ʠʥʪʝʨʝʩʥʘ ʛʨʫʧʘ, ʢʦʿʘ ʚʨʰʠ ʧʨʦʮʝʥʫ ʠ ʤʝʨʠ ʫʩʧʝʭ ʀʉ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ, ʠʤʘ ʩʚʦʿʫ 

ʜʝʬʠʥʠʮʠʿʫ. ʀʟ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʦʛʨʘʤʝʨʘ, ʫʩʧʝʰʘʥ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʿʝ ʦʥʘʿ ʢʦʿʠ 
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ʿʝ ʟʘʚʨʰʝʥ ʥʘ ʚʨʝʤʝ ʠ ʫ ʦʢʚʠʨʫ ʧʣʘʥʠʨʘʥʦʛ ʙʫ˅ʝʪʘ, ʠʤʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʫ ʩʢʣʘʜʫ 

ʩʘ ʩʧʝʮʠʬʠʢʘʮʠʿʘʤʘ ʠ ʨʘʜʠ ʫ ʛʨʘʥʠʮʘʤʘ ʜʦʟʚʦˀʝʥʠʭ ʦʜʩʪʫʧʘˁʘ. ʉʘ ʘʩʧʝʢʪʘ 

ʢʦʨʠʩʥʠʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʿʝ ʫʩʧʝʰʘʥ ʘʢʦ ʫʥʘʧʨʝʹʫʿʝ ʟʘʜʦʚʦˀʩʪʚʦ ʫ ʨʘʜʫ ʠʣʠ 

ʠʥʜʠʚʠʜʫʘʣʥʠ ʫʯʠʥʘʢ. ʉʘ ʩʪʘʥʦʚʠʰʪʘ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʫʩʧʝʰʘʥ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ 

ʜʦʧʨʠʥʦʩʠ ʦʩʪʚʘʨʝˁʫ ʧʨʦʬʠʪʘ ʠʣʠ ʢʦʥʢʫʨʝʥʪʩʢʝ ʧʨʝʜʥʦʩʪʠ ʢʦʤʧʘʥʠʿʝ. ʋ ʮʠˀʫ 

ʫʪʚʨʹʠʚʘˁʘ ʠ ʜʝʬʠʥʠʩʘˁʘ ʦʧʰʪʝ ʠ ʩʚʝʦʙʫʭʚʘʪʥʝ ʜʝʬʠʥʠʮʠʿʝ ʫʩʧʝʭʘ ʢʦʿʘ ʧʦʢʨʠʚʘ 

ʨʘʟʣʠʯʠʪʝ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ, ɼʝʃʦʥ ʠ ʄʝʢʃʠʥ [17] ʩʫ ʘʥʘʣʠʟʠʨʘʣʠ ʧʦʩʪʦʿʝ˂ʝ 

ʜʝʬʠʥʠʮʠʿʝ ʫʩʧʝʭʘ ʠ ʤʝʨʝ ʧʨʝʤʘ ʢʦʿʠʤʘ ʿʝ ʫʩʧʝʭ ʦʮʝˁʠʚʘʥ, ʢʣʘʩʠʬʠʢʫʿʫ˂ʠ ʠʭ ʫ ʰʝʩʪ 

ʦʩʥʦʚʥʠʭ ʢʘʪʝʛʦʨʠʿʘ. ʆʥʠ ʩʫ ʩʪʚʦʨʠʣʠ ʚʠʰʝʜʠʤʝʥʟʠʦʥʘʣʥʠ ʤʦʜʝʣ ʤʝʨʝˁʘ ʫʩʧʝʭʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʦʿʠ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʤʝʹʫʟʘʚʠʩʥʠʭ ʢʘʪʝʛʦʨʠʿʘ. ʆʚʘʿ ʤʦʜʝʣ 

ʫʩʧʝʰʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʜʦʙʠʦ ʿʝ ʤʥʦʛʦ ʧʘʞˁʝ ʦʜ ʠʩʪʨʘʞʠʚʘʯʘ ʠʟ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʠ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʥʫ ʦʜ ʜʚʝ ʥʘʿʟʥʘʯʘʿʥʠʿʝ ʠ 

ʥʘʿʫʪʠʮʘʿʥʠʿʝ ʪʝʦʨʠʿʝ ʢʦʿʝ ʩʫ ʥʘʩʪʘʣʝ ʫ ʥʘʫʯʥʦʤ ʧʦˀʫ ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ [57].  

ʅʝʢʠ ʠʩʪʨʘʞʠʚʘʯʠ ʢʦʨʠʩʪʝ ʪʝʨʤʠʥ Ăʝʬʝʢʪʠʚʥʦʩʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘñ 

ʢʘʦ ʩʠʥʦʥʠʤ ʟʘ Ăʫʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘñ [112], [113]. ɼʨʫʛʠ ʠʩʪʨʘʞʠʚʘʯʠ ʩʫ 

ʫʩʤʝʨʝʥʠ ʥʘ ʪʝʨʤʠʥʝ ʫʩʚʘʿʘˁʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʧʨʠʭʚʘʪʘˁʝ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʢʘʦ ʤʝʨʝ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ [14], [15], [18], 

[114]. ʀʩʪʨʘʞʠʚʘˁʘ ʢʦʘʿ ʩʫ ʫʩʤʝʨʝʥʘ ʥʘ ʧʨʠʭʚʘʪʘˁʝ ʠ ʫʩʚʘʿʘˁʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ ʢʘʦ ʤʝʨʝ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʥʝ˂ʝ ʙʠʪʠ ʧʨʝʜʤʝʪ ʦʚʝ 

ʜʠʩʝʨʪʘʮʠʿʝ, ʿʝʨ ʦʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʠʤʘ ʰʠʨʠ ʬʦʢʫʩ ʪʝʤʝ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ ʫ ʦʜʥʦʩʫ ʥʘ ʿʝʜʥʦʩʪʘʚʥʦ ʧʨʠʭʚʘʪʘˁʝ ʠ ʫʩʚʘʿʘˁʝ. 

ʇʦʯʝʪʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʪʝʤʫ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʅʘ ʧʨʚʦʿ ʀʥʪʝʨʥʘʮʠʦʥʘʣʥʦʿ ʢʦʥʬʝʨʝʥʮʠʿʠ ʦ ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ (ʝʥʛʣ. 

International Conference on Information Systems) ʇʠʪʝʨ ʂʠʥ [115] ʿ ʝ ʠʜʝʥʪʠʬʠʢʦʚʘʦ 

ʧʝʪ ʢˀʫʯʥʠʭ ʪʝʤʘ ʢʦʿʝ ʿʝ ʧʦʪʨʝʙʥʦ ʦʙʨʘʜʠʪʠ ʢʘʢʦ ʙʠ ʩʝ ʥʘʫʯʥʦ ʧʦˀʝ ʤʝʥʘ˅ʤʝʥʪ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʫʩʧʦʩʪʘʚʠʣʦ ʢʘʦ ʢʦʭʝʨʝʥʪʥʘ ʠʩʪʨʘʞʠʚʘʯʢʘ ʦʙʣʘʩʪ. ɱʝʜʥʦ ʦʜ 

ʧʝʪ ʧʠʪʘˁʘ ʿʝ ʙʠʣʦ ʫʧʨʘʚʦ ʧʠʪʘˁʝ ʰʪʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʟʘʚʠʩʥʘ ʧʨʦʤʝʥˀʠʚʘ ʫ 

ʠʩʪʨʘʞʠʚʘˁʫ ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʆʚʦ ʧʠʪʘˁʝ ʿʝ ʧʦʢʫʰʘʚʘʣʦ ʜʘ 

ʨʝʰʠ ʚʝʣʠʢʠ ʙʨʦʿ ʠʩʪʨʘʞʠʚʘʯʘ ʥʘʚʦʜʝ˂ʠ ʛʘ ʢʘʦ ʧʦʣʘʟʥʫ ʪʘʯʢʫ ʫ ʨʘʟʚʦʿʫ ʧʦʜʣʦʛʘ ʟʘ 

ʩʚʦʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʪʝʤʫ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ [13], [17], [113], [116]. 

ʅʘʫʯʥʘ ʿʘʚʥʦʩʪ ʠ ʠʩʪʨʘʞʠʚʘʯʠ ʩʫ ʧʦʩʤʘʪʨʘʣʠ ʨʘʟʣʠʯʠʪʝ ʘʩʧʝʢʪʝ ʫʩʧʝʭʘ 
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ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʜʘ ʙʠ ʦʜʛʦʚʦʨʠʣʠ ʥʘ ʧʠʪʘˁʝ ʇʠʪʝʨʘ ʂʠʥʘ. ɱʝʜʘʥ ʦʜ ʢˀʫʯʥʠʭ 

ʧʨʦʙʣʝʤʘ ʿʝ ʙʠʦ ʫ ʪʦʤʝ ʰʪʦ ʨʘʟʣʠʯʠʪʠ ʘʩʧʝʢʪʠ ʪʿ. ʤʝʨʝ ʫʩʧʝʭʘ ʥʠʩʫ ʤʦʛʣʝ ʜʘ ʩʝ 

ʤʝʹʫʩʦʙʥʦ ʫʧʦʨʝʹʫʿʫ. ʆʚʘʿ ʧʨʦʙʣʝʤ ʿʝ ʦʥʝʤʦʛʫ˂ʘʚʘʦ ʜʘˀʠ ʥʘʧʨʝʜʘʢ ʨʘʟʚʦʿʘ ʥʘʫʯʥʝ 

ʜʠʩʮʠʧʣʠʥʝ ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʋ ʮʠˀʫ ʦʨʛʘʥʠʟʦʚʘˁʘ ʚʝʣʠʢʦʛ 

ʢʦʨʧʫʩʘ ʧʦʩʪʦʿʝ˂ʝ ʣʠʪʝʨʘʪʫʨʝ ʠʟ ʪʦʛ ʚʨʝʤʝʥʘ, ʢʘʦ ʠ ʠʥʪʝʛʨʠʩʘˁʘ ʨʘʟʣʠʯʠʪʠʭ 

ʢʦʥʮʝʧʘʪʘ ʠ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʜʚʘ ʘʫʪʦʨʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʨʚʠ ʤʦʜʝʣ ʫʩʧʝʭʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ [17].  

3.2  ʄʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʋ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʧʝʨʬʦʨʤʘʥʩʠ, ʦʨʛʘʥʠʟʘʮʠʿʝ ʥʘʩʪʦʿʝ ʜʘ ʠʤʧʣʝʤʝʥʪʠʨʘʿʫ 

ʨʘʟʣʠʯʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʝ ʩʠʩʪʝʤʝ [101]. ɹʝʟ ʧʨʘʚʦʛ ʥʘʯʠʥʘ ʜʘ ʩʝ ʠʟʤʝʨʠ ʫʩʧʝʭ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʦʥʝ ʥʠʩʫ ʫ ʩʪʘˁʫ ʜʘ ʠʟʚʨʰʝ ʦʙʿʝʢʪʠʚʥʫ ʧʨʦʮʝʥʫ ʫʣʦʞʝʥʠʭ 

ʩʨʝʜʩʪʘʚʘ ʠ ʜʘ ʩʘʛʣʝʜʘʿʫ ʧʨʘʚʫ ʚʨʝʜʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʀʉ ʟʘ ʦʨʛʘʥʠʟʘʮʠʿʫ. ʉʘ ʿʝʜʥʝ 

ʩʪʨʘʥʝ ʿʝ ʚʝʦʤʘ ʚʘʞʥʦ ʟʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʜʘ ʩʫ ʫ ʩʪʘˁʫ ʜʘ ʤʝʨʝ ʫʩʧʝʭ ʩʚʦʿʠʭ ʠʥʚʝʩʪʠʮʠʿʘ 

ʫ ʠʥʬʦʨʤʘʮʠʦʥʝ ʩʠʩʪʝʤʝ, ʘ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ ʧʦʩʪʦʿʠ ʚʝʦʤʘ ʤʘʣʦ ʥʘʯʠʥʘ ʜʘ ʙʠ ʩʝ ʦʥ 

ʠʟʤʝʨʠʦ [93].  

ɼʝʃʦʥ ʠ ʄʝʢʃʠʥ (ɼ&ʄ) ʤʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʢʦʥʩʪʨʫʠʩʘʥ 

1992. ʛʦʜʠʥʝ, ʿʝ ʥʘʿʰʠʨʝ ʧʨʠʭʚʘ˂ʝʥ ʫ ʣʠʪʝʨʘʪʫʨʠ ʠ ʥʘʿʯʝʰ˂ʝ ʫʧʦʪʨʝʙˀʘʚʘʥ ʤʦʜʝʣ 

ʤʝʨʝˁʘ ʫʩʧʝʭʘ ʀʉ [17]. ʊʝʦʨʠʿʘ ʦ ʫʪʠʮʘʿʫ ʠʥʬʦʨʤʘʮʠʿʘ [117], ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ 

ʤʦʜʠʬʠʢʘʮʠʿʫ ʤʘʪʝʤʘʪʠʯʢʝ ʪʝʦʨʠʿʝ ʢʦʤʫʥʠʮʠʨʘˁʘ [118], ʪʘʢʦʹʝ ʧʦʟʥʘʪʘ ʢʘʦ ʪʝʦʨʠʿʘ 

ʠʥʬʦʨʤʘʮʠʿʘ, ʧʦʩʣʫʞʠʣʘ ʿʝ ʢʘʦ ʦʩʥʦʚʘ ʟʘ ʧʨʚʠ ɼ&ʄ ʤʦʜʝʣ ʫʩʧʝʭʘ ʀʉ. 

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʰʝʩʪ ʟʘʚʠʩʥʠʭ ʜʠʤʝʥʟʠʿʘ: ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ, ʢʚʘʣʠʪʝʪ 

ʠʥʬʦʨʤʘʮʠʿʘ, ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ, ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ, ʫʪʠʮʘʿ ʥʘ ʧʦʿʝʜʠʥʮʘ ʠ 

ʫʪʠʮʘʿ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʫ, ʢʘʦ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ʩʣʠʮʠ II-10 [17]. ʋ ʮʠˀʫ ʜʦʙʠʿʘˁʘ 

ʤʦʜʝʣʘ, ʘʫʪʦʨʠ ʩʫ ʩʫʤʠʨʘʣʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʙʣʘʩʪʠ ʤʝʥʘ˅ʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ. ʄʝʪʦʜʦʣʦʛʠʿʘ ʢʦʿʫ ʩʫ ʢʦʨʠʩʪʠʣʠ ʟʘ ʠʟʛʨʘʜˁʫ ʤʦʜʝʣʘ ʿʝ ʦʙʫʭʚʘʪʠʣʘ ʧʨʝʛʣʝʜ 

ʠ ʦʙʨʘʜʫ ʯʣʘʥʘʢʘ ʠʟ ʩʝʜʘʤ ʚʠʩʦʢʦ ʨʘʥʛʠʨʘʥʠʭ ʯʘʩʦʧʠʩʘ ʫ ʄʀʉ ʦʙʣʘʩʪʠ ʦʜ ʿʘʥʫʘʨʘ 

1981. ʛʦʜʠʥʝ ʜʦ ʿʘʥʫʘʨʘ 1988. ʛʦʜʠʥʝ, ʠʟʛʨʘʜˁʫ ʦʢʚʠʨʘ, ʦʜʥʦʩʥʦ ʤʦʜʝʣʘ ʟʘ ʤʝʨʝˁʝ 

ʫʩʧʝʭʘ ʀʉ ʠ ʜʝʬʠʥʠʩʘˁʝ ʠ ʛʨʫʧʠʩʘˁʝ ʝʤʧʠʨʠʿʩʢʠʭ ʤʝʨʘ ʫ ʰʝʩʪ ʧʨʝʜʣʦʞʝʥʠʭ 

ʜʠʤʝʥʟʠʿʘ ʫʩʧʝʭʘ. ʉʣʠʢʘ II-10 ʧʨʠʢʘʟʫʿʝ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʜʠʤʝʥʟʠʿʘ ʫʩʧʝʭʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʪʦʢ ʠ ʫʪʠʮʘʿ ʠʥʬʦʨʤʘʮʠʿʘ.  
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ʉʣʠʢʘ II-10. ʄʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ [17] 

  ʊʦʢʦʤ ʧʨʚʠʭ ʜʝʩʝʪ ʛʦʜʠʥʘ ɼ&ʄ ʤʦʜʝʣ ʫʩʧʝʭʘ ʀʉ ʿʝ ʮʠʪʠʨʘʥ 285 ʧʫʪʘ ʫ 

ʨʝʬʝʨʝʥʪʥʠʤ ʨʘʜʦʚʠʤʘ ʫ ʯʘʩʦʧʠʩʠʤʘ ʠ ʟʙʦʨʥʠʮʠʤʘ, ʠʩʪʠʯʫ˂ʠ ʜʘ ʿʝ ʤʦʜʝʣ ʧʨʠʤʝˁʠʚ 

ʠ ʧʦʪʚʨʜʠʚ, ʦʪʚʘʨʘʿʫ˂ʠ ʥʦʚʘ ʧʠʪʘˁʘ ʠ ʢʨʠʪʠʢʝ [119]. ɼʘʥʘʩ, ʧʦʩʣʝ ʚʠʰʝ ʦʜ ʜʚʝ 

ʜʝʮʝʥʠʿʝ, ʦʨʠʛʠʥʘʣʥʠ ʤʦʜʝʣ ʿʝ ʮʠʪʠʨʘʥ 3071 ʧʫʪ ʠ ʧʨʝʜʩʪʘʚˀʘ ʧʦʜʣʦʛʫ ʟʘ ʙʨʦʿʥʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʂʨʠʪʠʢʝ ʢʦʿʝ ʩʫ ʫʧʫ˂ʝʥʝ ʥʘ ʨʘʯʫʥ ʤʦʜʝʣʘ ʩʝ ʦʜʥʦʩʝ ʫʛʣʘʚʥʦʤ ʥʘ ˁʝʛʦʚʦ 

ʧʦʜʝʰʘʚʘˁʝ ʠʣʠ ʧʨʦʰʠʨʝˁʝ [93], [111], [120].  

ɼʝʩʝʪ ʛʦʜʠʥʘ ʥʘʢʦʥ ʦʙʿʘʚˀʠʚʘˁʘ ʧʨʚʦʛ ʤʦʜʝʣʘ, ɼʝʃʦʥ ʠ ʄʝʢʃʠʥ ʦʙʿʘʚˀʫʿʫ 

ʨʝʜʝʬʠʥʠʩʘʥʠ ʤʦʜʝʣ ʫʩʧʝʭʘ ʀʉ ʢʘʢʦ ʙʠ ʤʦʛʘʦ ʜʘ ʩʝ ʫʢʣʦʧʠ ʫ ʝʨʫ ʠʥʪʝʨʥʝʪʘ, ʘ 

ʧʦʩʝʙʥʦ ʧʦʯʝʪʘʢ ʝʨʝ ʝʣʝʢʪʨʦʥʩʢʝ ʪʨʛʦʚʠʥʝ [16].  ʇʨʦʤʝʥʘ ʤʦʜʝʣʘ ʿʝ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʠʟʤʝʥʘʤʘ ʫʣʦʛʝ ʠ ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʢʘʦ ʠ ʥʘ ʦʩʥʦʚʫ ʜʨʫʛʠʭ 

ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʜʦʧʨʠʥʦʩʘ ʦʜ ʦʙʿʘʚʝ ˁʠʭʦʚʦʛ ʧʨʚʦʙʠʪʥʦʛ ʤʦʜʝʣʘ. ʂʚʘʣʠʪʝʪ ʿʝ ʜʦʙʠʦ 

ʪʨʝ˂ʫ ʜʠʤʝʥʟʠʿʫ - ʢʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ, ʢʘʦ ʰʪʦ ʩʫ ʩʫʛʝʨʠʩʘʣʠ ʇʠʪ et al. [120], a ʫʪʠʮʘʿ 

ʥʘ ʧʦʿʝʜʠʥʮʘ ʠ ʫʪʠʮʘʿ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʫ ʩʫ ʛʨʫʧʠʩʘʥʠ ʫ ʿʝʜʥʫ ʜʠʤʝʥʟʠʿʫ - ʥʝʪʦ ʢʦʨʠʩʪ, 

ʢʘʦ ʰʪʦ ʿʝ ʧʨʝʜʣʦʞʠʦ ʉʝʜʦʥ [111]. ɼʠʤʝʥʟʠʿʘ Ăʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘñ ʿʝ ʟʘʤʝˁʝʥʘ 

ʜʠʤʝʥʟʠʿʦʤ Ăʥʘʤʝʨʘ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘñ, ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ ʩʪʘʚ, ʜʦʢ ʿʝ Ăʫʧʦʪʨʝʙʘ 

ʩʠʩʪʝʤʘñ ʧʦʥʘʰʘˁʝ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʩʝ ʨʝʰʘʚʘʿʫ ʥʝʢʠ ʦʜ ʧʨʦʙʣʝʤʘ ʢʦʿʝ ʿʝ ʥʘʚʝʦ ʉʝʜʦʥ 

ʫ ʩʚʦʿʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ [93], [111]. ʉʪʘʚʦʚʠ, ʢʘʦ ʠ ˁʠʭʦʚʝ ʚʝʟʝ ʩʘ ʧʦʥʘʰʘˁʝʤ, ʩʝ 

ʪʝʰʢʦ ʤʝʨʝ ʪʘʢʦ ʜʘ ʤʥʦʛʠ ʠʩʪʨʘʞʠʚʘʯʠ ʠ ʜʘˀʝ ʟʘʜʨʞʘʚʘʿʫ ʠʟʨʘʟ Ăʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘñ 

ʘʣʠ ʫʟ ʥʝʰʪʦ ʰʠʨʝ ʩʭʚʘʪʘˁʝ ʠʩʪʦʛ. ʅʦʚʠ ʤʦʜʝʣ ʧʦʢʘʟʫʿʝ ʜʘ Ăʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘñ ʤʦʨʘ 

ʧʨʝʪʭʦʜʠʪʠ Ăʟʘʜʦʚʦˀʩʪʚʫ ʢʦʨʠʩʥʠʢʘñ ʫ ʧʨʦʮʝʩʥʦʤ ʩʤʠʩʣʫ, ʜʦʢ ˂ʝ ʧʦʟʠʪʠʚʥʦ 

ʠʩʢʫʩʪʚʦ ʩʘ Ăʫʧʦʪʨʝʙʦʤ ʩʠʩʪʝʤʘñ ʜʦʚʝʩʪʠ ʜʦ ʚʝ˂ʝʛ Ăʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘñ ʫ 
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ʫʟʨʦʯʥʦʤ ʩʤʠʩʣʫ. ʊʦ ʿʝ ʨʘʟʣʦʛ ʟʘʰʪʦ ʧʦʚʝ˂ʘʥʦ Ăʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘñ ʜʦʚʦʜʠ ʜʦ 

ʧʦʚʝ˂ʘʥʝ Ăʥʘʤʝʨʝ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘñ, ʘ ʩʪʦʛʘ ʠ Ăʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘñ. ʂʘʦ ʨʝʟʫʣʪʘʪ 

ʥʘʩʪʘʿʫ Ăʥʝʪʦ ʢʦʨʠʩʪʠñ. ʅʝʜʦʩʪʘʪʘʢ ʢʦʨʠʩʪʠ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʩʤʘˁʝʥʦʛ ʢʦʨʠʰ˂ʝˁʘ 

ʠ ʤʦʛʫ˂ʝʛ ʜʠʩʢʦʥʪʠʥʫʠʪʝʪʘ ʩʠʩʪʝʤʘ [16]. 

ʅʘʢʦʥ ʠʟʤʝʥʘ ʠ ʜʦʧʫʥʘ, ʜʠʤʝʥʟʠʿʝ ʨʝʜʝʬʠʥʠʩʘʥʦʛ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ 

ʧʨʝʜʩʪʘʚˀʘʿʫ: ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ, ʢʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ, ʢʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ, ʫʧʦʪʨʝʙʘ 

ʩʠʩʪʝʤʘ, ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ. ʈʝʜʝʬʠʥʠʩʘʥ ʤʦʜʝʣ, ʧʨʠʢʘʟʘʥ ʥʘ 

ʩʣʠʮʠ II-11, ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʰʝʩʪ ʧʦʚʝʟʘʥʠʭ ʠ ʤʝʹʫʩʦʙʥʦ ʟʘʚʠʩʥʠʭ ʜʠʤʝʥʟʠʿʘ ʫʩʧʝʭʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʄʦʜʝʣ ʿʝ ʧʨʠʤʝʥˀʠʚ ʟʘ ʧʨʦʮʝʥʫ ʝʬʠʢʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʫ ʠʥʪʝʨʥʝʪ ʦʢʨʫʞʝˁʫ ʢʘʦ ʰʪʦ ʩʫ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʩʢʫ 

ʪʨʛʦʚʠʥʫ, ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʟʥʘˁʝʤ, ʩʠʩʪʝʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʜʨʫʛʠ ʩʠʩʪʝʤʠ 

ʟʘʩʥʦʚʘʥʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ.  

 

ʉʣʠʢʘ II-11. ʈʝʜʝʬʠʥʠʩʘʥ ɼ&ʄ ʤʦʜʝʣ ʫʩʧʝʭʘ ʀʉ [16] 

ʉʪʨʝʣʠʮʝ ʠʟʤʝʹʫ ʰʝʩʪ ʜʠʤʝʥʟʠʿʘ ʧʦʜʝʰʝʥʦʛ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ ʧʨʠʢʘʟʫʿʫ ʚʝʟʝ 

ʠ ʤʝʹʫʟʘʚʠʩʥʦʩʪʠ ʧʦʩʤʘʪʨʘʥʠʭ ʜʠʤʝʥʟʠʿʘ. ʅʘ ʧʨʠʤʝʨ, ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ, 

ʠʥʬʦʨʤʘʮʠʿʘ ʠʣʠ ʩʝʨʚʠʩʘ ʫʪʠʯʝ ʥʘ ʥʘʤʝʨʫ ʫʧʦʪʨʝʙʝ, ʥʘʤʝʨʘ ʫʧʦʪʨʝʙʝ ʫʪʠʯʝ ʥʘ 

ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʠ ʢʘʦ ʨʝʟʫʣʪʘʪ ʩʝ ʦʩʪʚʘʨʫʿʫ ʥʝʪʦ ʢʦʨʠʩʪʠ. ɸʢʦ ʿʝ ʥʠʚʦ 

ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ, ʠʥʬʦʨʤʘʮʠʿʘ ʠʣʠ ʩʝʨʚʠʩʘ ʥʠʟʘʢ, ʥʝʪʦ ʢʦʨʠʩʪʠ ˂ʝ ʪʘʢʦʹʝ ʙʠʪʠ 

ʥʝʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ.  
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ʂʦʤʧʦʥʝʥʪʝ ɼ&ʄ ʤʦʜʝʣʘ 

ʋ ʥʘʩʪʘʚʢʫ ʩʫ ʧʨʠʢʘʟʘʥʝ ʜʝʬʠʥʠʮʠʿʝ ʠ ʦʙʿʘʰˁʝˁʘ ʩʚʘʢʝ ʢʦʤʧʦʥʝʥʪʝ ɼʝʃʦʥ ʠ 

ʄʝʢʃʠʥ ʤʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʊʘʙʝʣʘ II-4 ʧʨʠʢʘʟʫʿʝ ʩʚʝ 

ʧʨʦʤʝʥˀʠʚʝ ʤʦʜʝʣʘ. 

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ï ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʢʚʘʣʠʪʝʪ ʫʯʠʥʢʘ ʩʠʩʪʝʤʘ ʩʘ 

ʪʝʭʥʠʯʢʦʛ ʘʩʧʝʢʪʘ. ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤ ʨʘʟʤʘʪʨʘ ʪʝʭʥʠʯʢʝ ʘʩʧʝʢʪʝ ʩʠʩʪʝʤʘ, ʫʢˀʫʯʫʿʫ˂ʠ 

ʿʝʜʥʦʩʪʘʚʥʦʩʪ, ʠʥʪʫʠʪʠʚʥʦʩʪ, ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʩʠʩʪʝʤʘ, ʧʦʫʟʜʘʥʦʩʪ, ʚʨʝʤʝ ʦʜʟʠʚʘ, 

ʣʘʢʦ˂ʫ ʥʘʚʠʛʘʮʠʿʝ, ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʠ ʩʣʠʯʥʦ. ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʠʤʘ ʜʠʨʝʢʪʘʥ ʫʪʠʮʘʿ 

ʥʘ ʫʧʦʪʨʝʙʫ ʠ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ [16]. ʅʘʯʠʥ ʥʘ ʢʦʿʠ ʢʦʨʠʩʥʠʢ ʜʦʞʠʚˀʘʚʘ 

ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʿʝ ʫ ʜʠʨʝʢʪʥʦʿ ʚʝʟʠ ʩʘ ʩʘʤʦʧʦʫʟʜʘˁʝʤ ʠ ʪʝʭʥʠʯʢʠʤ ʚʝʰʪʠʥʘʤʘ 

ʢʦʨʠʩʥʠʢʘ [13]. ʀʘʢʦ ʿʝ ʦʚʘ ʚʝʟʘ ʫ ʠʟʚʝʩʥʦʿ ʤʝʨʠ ʠʥʪʫʠʪʠʚʥʘ, ʦʥʘ ʥʫʜʠ ʥʝʢʝ ʧʨʘʢʪʠʯʥʝ 

ʠʤʧʣʠʢʘʮʠʿʝ. ʄʝʥʘ˅ʝʨʠ ʥʠʩʫ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʫʚʝʢ ʧʨʦʤʝʥʝ ʩʪʝʧʝʥ ʨʘʯʫʥʘʨʩʢʝ 

ʧʠʩʤʝʥʦʩʪʠ ʩʚʦʿʠʭ ʟʘʧʦʩʣʝʥʠʭ, ʘʣʠ ʩʫ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʫʪʠʯʫ ʥʘ ʩʪʘʚʦʚʝ ʟʘʧʦʩʣʝʥʠʭ 

ʢʦʿʠ ʢʦʨʠʩʪʝ ʦʜʨʝʹʝʥʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ, ˁʠʭʦʚʫ ʣʠʯʥʫ ʝʬʠʢʘʩʥʦʩʪ ʠ ʠʩʢʫʩʪʚʦ 

ʢʨʦʟ ʦʙʫʢʫ ʠʣʠ ʜʨʫʛʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʦ ʰʪʦ ʿʝ ʫʧʦʪʨʝʙʘ ʪʝʭʥʠʯʢʦʛ ʫʧʫʪʩʪʚʘ ʦ ʧʨʠʤʝʥʠ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʤʝʥʘ˅ʝʨʠ ʧʦʤʘʞʫ ʟʘʧʦʩʣʝʥʠʤʘ ʜʘ ʩʝ ʙʣʠʞʝ 

ʫʧʦʟʥʘʿʫ ʩʘ ʩʠʩʪʝʤʦʤ ʠ ʜʘ ʩʝ ʦʩʝ˂ʘʿʫ ʢʦʤʬʦʨʥʠʿʝ ʧʨʠʣʠʢʦʤ ʫʧʦʪʨʝʙʝ. 

ʂʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ ï ʂʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ, ʦʜʥʦʩʥʦ ʧʦʜʘʪʘʢʘ, ʧʨʝʜʩʪʘʚˀʘ 

ʢʚʘʣʠʪʝʪ ʠʟʣʘʟʥʠʭ ʚʝʣʠʯʠʥʘ ʩʠʩʪʝʤʘ [121]. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʢʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʝ ʿʝ 

ʩʪʝʧʝʥ ʜʦ ʢʦʿʝʛ ʠʥʬʦʨʤʘʮʠʿʝ ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʦʤ ʩʠʩʪʝʤʫ ʧʦʤʘʞʫ 

ʢʦʨʠʩʥʠʢʫ ʫ ʠʩʧʫˁʝˁʫ ʜʘʪʦʛ ʟʘʜʘʪʢʘ. ɼʝʬʠʥʠʮʠʿʘ ʢʚʘʣʠʪʝʪʘ ʠʥʬʦʨʤʘʮʠʿʘ ʦʙʫʭʚʘʪʘ 

ʤʝʨʝ ʢʘʦ ʰʪʦ ʩʫ ʪʘʯʥʦʩʪ, ʧʦʪʧʫʥʦʩʪ, ʘʢʪʫʝʣʥʦʩʪ ʠ ʬʦʨʤʘʪ ʠʥʬʦʨʤʘʮʠʿʘ [122]. ʊʘʯʥʦʩʪ 

ʩʝ ʦʜʥʦʩʠ ʥʘ ʩʪʝʧʝʥ ʜʦ ʢʦʿʝʛ ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʠʥʬʦʨʤʘʮʠʦʥʦʤ ʩʠʩʪʝʤʫ ʦʩʣʠʢʘʚʘʿʫ 

ʩʪʚʘʨʘʥ ʩʚʝʪ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ. ʀʥʬʦʨʤʘʮʠʿʘ ʤʦʨʘ ʙʠʪʠ ʩʤʠʩʣʝʥʘ ʠ ʫʚʝʨˀʠʚʘ. 

ʇʦʪʧʫʥʦʩʪ ʩʝ ʦʜʥʦʩʠ ʥʘ ʩʪʝʧʝʥ ʜʦ ʢʦʿʝʛ ʩʫ ʩʚʠ ʘʩʧʝʢʪʠ ʠʥʬʦʨʤʘʮʠʿʘ ʦʯʫʚʘʥʠ. 

ɸʢʪʫʝʣʥʦʩʪ ʩʝ ʦʜʥʦʩʠ ʥʘ ʩʪʝʧʝʥ ʜʦ ʢʦʿʝʛ ʩʫ ʠʥʬʦʨʤʘʮʠʿʝ ʘʞʫʨʠʨʘʥʝ, ʦʜʥʦʩʥʦ ʩʪʝʧʝʥ 

ʜʦ ʢʦʿʝʛ ʠʥʬʦʨʤʘʮʠʿʝ ʧʨʝʮʠʟʥʦ ʦʜʨʘʞʘʚʘʿʫ ʪʨʝʥʫʪʥʦ ʩʪʘˁʝ ʩʚʝʪʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ. 

ʌʦʨʤʘʪ ʩʝ ʦʜʥʦʩʠ ʥʘ ʬʦʨʤʫ ʠʥʬʦʨʤʘʮʠʿʘ ʫ ʢʦʿʦʿ ʢʦʨʠʩʥʠʢ ʤʦʞʝ ʣʘʢʦ ʜʘ ʨʘʟʫʤʝ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʘ ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʮʠˀʫ ʟʘʚʨʰʝʪʢʘ ʟʘʜʘʪʢʘ. ʆʚʝ ʯʝʪʠʨʠ ʜʠʤʝʥʟʠʿʝ ʩʝ ʤʝʨʝ 

ʩʘʤʦ ʩʘ ʘʩʧʝʢʪʘ ʢʦʨʠʩʥʠʢʘ ʠ ʥʝ ʤʦʛʫ ʜʘ ʩʝ ʧʨʦʮʝˁʫʿʫ ʫ ʦʙʿʝʢʪʠʚʥʦʤ ʩʤʠʩʣʫ [122]. 

ʇʦʨʝʜ ʥʘʚʝʜʝʥʝ ʯʝʪʠʨʠ ʤʝʨʝ ʧʦʩʪʦʿʠ ʿʦʰ ʠ ʨʘʟʫʤˀʠʚʦʩʪ, ʢʦʥʮʠʟʥʦʩʪ ʠʥʬʦʨʤʘʮʠʿʘ ʠ 

ʜʨʫʛʦ. ʄʥʦʛʠ ʘʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʢʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ ʥʠʿʝ ʩʘʤʦʩʪʘʣʘʥ ʝʣʝʤʝʥʪ ʚʝ˂ 
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ʜʘ ʿʝ ʜʝʦ ʜʠʤʝʥʟʠʿʝ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ [116]. ʂʘʦ ʨʝʟʫʣʪʘʪ ʪʦʛʘ, ʢʚʘʣʠʪʝʪ 

ʠʥʬʦʨʤʘʮʠʿʘ ʩʝ ʥʝ ʧʦʩʤʘʪʨʘ ʢʘʦ ʿʝʜʠʥʩʪʚʝʥʘ ʜʠʤʝʥʟʠʿʘ ʚʝ˂ ʩʝ ʤʝʨʠ ʢʘʦ ʢʦʤʧʦʥʝʥʪʘ 

ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ. 

ʂʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ ï ʂʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʢʚʘʣʠʪʝʪ ʧʦʜʨʰʢʝ ʢʦʿʫ ʧʨʫʞʘ ʀʊ 

ʦʜʝˀʝˁʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ [13], [92]. ʆʚʫ ʢʦʤʧʦʥʝʥʪʫ ʤʦʜʝʣʘ ʩʫ ʘʫʪʦʨʠ ʜʦʜʘʣʠ ʪʝʢ ʫ 

ʨʝʜʝʬʠʥʠʩʘʥʦʤ ʤʦʜʝʣʫ ʠʟ 2003. ʛʦʜʠʥʝ [16]. ɿʘ ʢʦʨʠʩʥʠʢʝ ʩʫ ʥʘʿʚʘʞʥʠʿʝ ʤʝʨʝ 

ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ ʚʨʝʤʝ ʦʜʟʠʚʘ ʀʊ ʦʩʦʙˀʘ ʠ ʩʘʦʩʝ˂ʘˁʝ ʩʘ ʢʚʘʣʠʪʝʪʦʤ ʩʝʨʚʠʩʘ [13]. 

ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʤʝʨʘ ʢʦʨʠʩʪʝ ʩʝ ʠ ʚʝʰʪʠʥʝ, ʠʩʢʫʩʪʚʦ ʠ ʩʧʦʩʦʙʥʦʩʪ ʀʊ ʦʩʦʙˀʘ ʫ 

ʧʨʫʞʘˁʫ ʥʝʦʧʭʦʜʥʦʛ ʩʝʨʚʠʩʘ ʢʦʨʠʩʥʠʮʠʤʘ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ [123]. ʇʦʿʘʚʦʤ ʠ 

ʧʦʧʫʣʘʨʥʦʰ˂ʫ ʧʦʩʣʦʚʥʦʛ ʤʦʜʝʣʘ ʠʟʤʝʰʪʘˁʘ ʬʫʥʢʮʠʿʝ (ʝʥʛʣ. outsourcing) ʨʘʟʚʦʿʘ ʠ 

ʦʜʨʞʘʚʘˁʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʠʤ ʧʨʝʜʫʟʝ˂ʠʤʘ, ʜʦʣʘʟʠ ʜʦ 

ʧʦʪʨʝʙʝ ʤʝʨʝˁʘ ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ ʦʚʠʭ ʩʧʦˀʥʠʭ ʠʟʚʦʹʘʯʘ. ʀʩʪʨʘʞʠʚʘˁʝ, ʢʦʿʝ 

ʧʦʩʤʘʪʨʘ ʢʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ ʫʩʣʝʜ ʠʟʤʝʰʪʝʥʝ ʬʫʥʢʮʠʿʝ, ʧʨʦʥʘʣʘʟʠ ʜʘ ʚʨʝʤʝ ʦʜʟʠʚʘ 

ʩʧʦˀʥʦʛ ʠʟʚʦʹʘʯʘ ʫʪʠʯʝ ʥʘ ʧʝʨʮʝʧʮʠʿʫ ʩʘʨʘʜˁʝ ʜʘʪʦʛ ʩʧʦˀʥʦʛ ʠʟʚʦʹʘʯʘ [124].  

ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ï ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ ʢʦʨʠʰ˂ʝˁʝ ʘʧʣʠʢʘʮʠʿʝ 

ʟʘʩʥʦʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ ʦʜ ʩʪʨʘʥʝ ʧʦʿʝʜʠʥʘʮʘ, ʛʨʫʧʘ ʠʣʠ 

ʦʨʛʘʥʠʟʘʮʠʿʘ [99]. ɼʨʫʛʠ ʘʫʪʦʨʠ ʜʝʬʠʥʠʰʫ ʫʧʦʪʨʝʙʫ ʩʠʩʪʝʤʘ ʢʘʦ ʩʪʝʧʝʥ ʠ ʥʘʯʠʥ ʥʘ 

ʢʦʠʿ ʧʦʿʝʜʠʥʮʠ (ʥʧʨ., ʟʘʧʦʩʣʝʥʠ, ʢʫʧʮʠ) ʢʦʨʠʩʪʝ ʤʦʛʫ˂ʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ 

[13]. ʊʚʦʨʮʠ ʤʦʜʝʣʘ ʪʚʨʜʝ ʜʘ ʿʝ ʫʧʦʪʨʝʙʘ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʿʝʜʘʥ ʦʜ ʥʘʿʯʝʰ˂ʝ 

ʢʦʨʠʰ˂ʝʥʠʭ ʤʝʨʘ ʫʩʧʝʭʘ [17]. ʃʫʢʘʩ ʟʘʢˀʫʯʫʿʝ ʜʘ ʿ ʝ Ăʩʘ ʩʪʘʥʦʚʠʰʪʘ ʤʝʨʝˁʘ ʫʩʧʝʭʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʥʘʿʙʦˀʠ ʠʥʜʠʢʘʪʦʨ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘñ [107]. ʇʦʜʨʘʟʫʤʝʚʘ 

ʩʝ ʜʘ, ʘʢʦ ʩʝ ʩʠʩʪʝʤ ʢʦʨʠʩʪʠ, ʦʥʜʘ ʿʝ ʠ ʢʦʨʠʩʪʘʥ, h ʪʦ ʜʘˀʝ ʟʥʘʯʠ ʜʘ ʿʝ ʫʩʧʝʰʘʥ [93]. 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʫʢʦʣʠʢʦ ʩʝ ʩʠʩʪʝʤ ʥʝ ʢʦʨʠʩʪʠ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʠʩʪʝʤ ʥʠʿʝ 

ʫʩʧʝʰʘʥ, ʰʪʦ ʩʫʛʝʨʠʰʝ ʜʘ ʧʦʩʪʦʿʝ ʠ ʜʨʫʛʠ ʯʠʥʠʦʮʠ ʢʦʿʝ ʪʨʝʙʘ ʨʘʟʤʦʪʨʠʪʠ ʧʨʠʣʠʢʦʤ 

ʤʝʨʝˁʘ ʫʩʧʝʭʘ [93]. ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʘ ʩʝ ʤʝʨʠ ʧʦʤʦ˂ʫ ʩʫʙʿʝʢʪʠʚʥʠʭ ʤʝʪʦʜʘ 

ʢʘʦ ʰʪʦ ʩʫ ʘʥʢʝʪʘ ʠʣʠ ʠʥʪʝʨʚʿʫ, ʠʣʠ ʫʟ ʧʦʤʦ˂ ʦʙʿʝʢʪʠʚʥʝ ʤʝʪʦʜʝ ʜʠʨʝʢʪʥʦʛ 

ʧʦʩʤʘʪʨʘˁʘ ʩʥʠʤˀʝʥʠʭ ʟʘʧʠʩʘ ʨʘʯʫʥʘʨʘ ʦ ʫʧʦʪʨʝʙʠ ʩʠʩʪʝʤʘ ʦʜ ʩʪʨʘʥʝ ʢʦʨʠʩʥʠʢʘ 

[125]. ʅʠʚʦ ʫʧʦʪʨʝʙʝ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʩʝ ʢʚʘʥʪʠʪʘʪʠʚʥʦ ʧʨʦʮʝˁʫʿʝ 

ʢʦʨʠʰ˂ʝˁʝʤ ʤʝʨʘ ʢʘʦ ʰʪʦ ʩʫ ʫʯʝʩʪʘʣʦʩʪ ʫʧʦʪʨʝʙʝ, ʬʨʝʢʚʝʥʮʠʿʘ ʧʨʠʩʪʫʧʘ ʠ ʙʨʦʿ 

ʬʫʥʢʮʠʿʘ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ [99]. ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʤʝʨʘ ʢʦʨʠʩʪʝ ʩʝ ʿʦʰ ʠ ʪʨʘʿʘˁʝ 

ʫʧʦʪʨʝʙʝ, ʧʨʠʢʣʘʜʥʦʩʪ ʫʧʦʪʨʝʙʝ, ʟʘʚʠʩʥʦʩʪ ʦʜ ʩʠʩʪʝʤʘ, ʩʪʚʘʨʥʘ ʫʧʦʪʨʝʙʘ, ʙʨʦʿ 

ʧʨʠʩʪʫʧʘ ʠ ʦʩʪʘʣʝ [13]. ɹʠʣʦ ʿʝ ʤʥʦʛʦ ʢʦʥʪʨʘʚʝʨʟʠ ʦʢʦ ʢʦʥʮʝʧʪʘ ʫʧʦʪʨʝʙʝ ʫ 
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ʧʨʝʪʭʦʜʥʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ. ʅʝʢʠ ʠʩʪʨʘʞʠʚʘʯʠ ʪʚʨʜʝ ʜʘ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʥʝ ʙʠ 

ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʤʝʨʘ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ [93], [111]. ʆʥʠ ʪʚʨʜʝ 

ʜʘ ʿʝ ʫʧʦʪʨʝʙʘ ʨʝʣʝʚʘʥʪʥʘ ʤʝʨʘ ʫʩʧʝʭʘ ʩʘʤʦ ʦʥʜʘ ʢʘʜʘ ʿʝ ʜʦʙʨʦʚʦˀʥʘ. ʋ ʩʣʫʯʘʿʝʚʠʤʘ 

ʢʘʜʘ ʿʝ ʦʙʘʚʝʟʫʿʫ˂ʘ ʟʘ ʢʦʨʠʩʥʠʢʘ, ʫʧʦʪʨʝʙʘ ʠʣʠ ʫʯʝʩʪʘʣʦʩʪ ʢʦʨʠʰ˂ʝˁʘ ʩʠʩʪʝʤʘ ʥʝ 

ʜʘʿʝ ʥʠʢʘʢʘʚ ʟʥʘʯʘʿ ʟʘ ʤʝʨʝˁʝ ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ. ʉʪʦʛʘ, ʫʢʦʣʠʢʦ ʿʝ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ 

ʦʙʘʚʝʟʫʿʫ˂ʘ ʟʘ ʢʦʨʠʩʥʠʢʘ, ʦʥʜʘ ʩʝ ʤʝʨʠ ʫʧʦʪʨʝʙˀʠʚʦʩʪ ʩʠʩʪʝʤʘ ʿʝʨ ʿʝ ʪʦ ʧʨʘʚʘ ʤʝʨʘ 

ʫʩʧʝʭʘ, ʘ ʥʝ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ [93], [111]. ɸʫʪʦʨʠ ʤʦʜʝʣʘ ʩʝ ʥʝ ʩʣʘʞʫ ʩʘ ʧʨʝʪʭʦʜʥʦʤ 

ʪʚʨʜˁʦʤ ʠ ʟʘʢˀʫʯʫʿʫ ʜʘ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚˀʘ ʤʝʨʫ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ [16]. ʆʥʠ ʪʚʨʜʝ ʜʘ, ʯʘʢ ʠ ʢʘʜʘ ʿʝ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʦʙʘʚʝʟʫʿʫ˂ʘ, ʤʦʛʫ ʜʘ 

ʧʦʩʪʦʿʝ ʨʘʟʣʠʢʝ ʫ ʢʚʘʣʠʪʝʪʫ ʠ ʠʥʪʝʥʟʠʪʝʪʫ ʫʧʦʪʨʝʙʝ, ʢʦʿʝ ʫʪʠʯʫ ʥʘ ʢʦʨʠʩʪʠ ʦʩʪʚʘʨʝʥʝ 

ʦʜ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ. ɸʫʪʦʨʠ ʤʦʜʝʣʘ ʜʘˀʝ ʪʚʨʜʝ ʜʘ ʥʠʿʝʜʘʥ ʩʠʩʪʝʤ ʥʠʿʝ ʧʦʪʧʫʥʦ 

ʦʙʘʚʝʟʫʿʫ˂ʠ ʟʘ ʫʧʦʪʨʝʙʫ. ʀʘʢʦ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʫ ʧʦʯʝʪʢʫ ʤʦʞʝ ʙʠʪʠ ʦʙʘʚʝʟʫʿʫ˂ʘ, 

ʥʘʩʪʘʚʘʢ ʢʦʨʠʰ˂ʝˁʘ ʩʠʩʪʝʤʘ ʿʝ ʜʦʙʨʦʚʦˀʘʥ, ʿʝʨ ʤʝʥʘ˅ʤʝʥʪ ʧʨʝʜʫʟʝ˂ʘ ʤʦʞʝ ʜʘ 

ʦʙʫʩʪʘʚʠ ʩʠʩʪʝʤ ʫʢʦʣʠʢʦ ʥʝ ʧʨʦʠʟʚʦʜʠ ʦʯʝʢʠʚʘʥʝ ʨʝʟʫʣʪʘʪʝ ʠ ʥʝ ʦʩʪʚʘʨʫʿʝ ʮʠˀʝʚʝ. 

ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ï ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʿʝ ʿʝʜʥʘ ʦʜ ʢˀʫʯʥʠʭ ʢʦʤʧʦʥʝʥʪʠ 

ʫʩʧʝʭʘ [102] ʠ ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʰʝ ʥʘ ʨʘʟʣʠʯʠʪʝ ʥʘʯʠʥʝ. ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʿʝ 

ʦʧʰʪʘ ʠʜʝʿʘ ʧʦʿʝʜʠʥʮʘ ʦ ʩʠʩʪʝʤʫ [92]. ɼʨʫʛʠ ʘʫʪʦʨʠ ʜʝʬʠʥʠʰʫ ʟʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ ʢʘʦ ʦʩʝ˂ʘˁʝ ʟʘʜʦʚʦˀʩʪʚʘ ʠʣʠ ʥʝʟʘʜʦʚʦˀʩʪʚʘ ʢʦʿʝ ʧʨʦʠʟʠʣʘʟʠ ʠʟ ʩʚʠʭ 

ʧʨʝʜʥʦʩʪʠ ʟʘ ʢʦʿʝ ʩʝ ʢʦʨʠʩʥʠʢ ʥʘʜʘ ʜʘ ˂ʝ ʜʦʙʠʪʠ ʦʜ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʠʥʬʦʨʤʘʮʠʦʥʠʤ 

ʩʠʩʪʝʤʦʤ [93]. ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʧʨʝʜʩʪʘʚˀʘ ʧʦʚʨʘʪʥʫ ʠʥʬʦʨʤʘʮʠʿʫ ʦ ʨʝʘʢʮʠʿʠ 

ʢʦʨʠʩʥʠʢʘ ʥʘʢʦʥ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ, ʦʜʥʦʩʥʦ, h ʪʘ ʧʦʿʝʜʠʥʘʮ ʤʠʩʣʠ ʠ ʦʩʝ˂ʘ ʦ ʩʘʤʦʤ 

ʩʠʩʪʝʤʫ [126]. ʈʘʟʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʩʫ ʨʘʟʚʠʿʝʥʠ ʟʘ ʤʝʨʝˁʝ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ 

[99] ʠ ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʫʩʧʦʩʪʘʚˀʝʥ ʢʦʥʩʝʥʟʫʩ, ʢʦʿʠ ʠʥʩʪʨʫʤʝʥʪ ʙʠ ʙʠʦ ʥʘʿʙʦˀʠ ʟʘ 

ʤʝʨʝˁʝ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ [16]. ɸʫʪʦʨʠ ʥʘʛʣʘʰʘʚʘʿʫ ʜʘ ʿʝ ʟʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ ʢˀʫʯʥʘ ʜʠʤʝʥʟʠʿʘ ʫʩʧʝʭʘ, ʘʣʠ ʜʘ ʩʫ ʧʦʪʨʝʙʥʝ ʠ ʜʨʫʛʝ ʜʠʤʝʥʟʠʿʝ ʜʘ ʙʠ ʩʝ 

ʠʟʤʝʨʠʦ ʫʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ [92].  

ʅʝʪʦ ʢʦʨʠʩʪʠ ï ʅʝʪʦ ʢʦʨʠʩʪ ʧʨʝʜʩʪʘʚˀʘ ʫʪʠʮʘʿ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʥʘ 

ʧʦʿʝʜʠʥʮʘ, ʪʠʤ, ʦʨʛʘʥʠʟʘʮʠʿʫ, ʠʥʜʫʩʪʨʠʿʫ ʠʣʠ ʮʝʣʫ ʜʨʫʰʪʚʝʥʫ ʟʘʿʝʜʥʠʮʫ [91]. 

ʋʢʦʣʠʢʦ ʦʜʨʝʹʝʥʠ ʩʠʩʪʝʤ ʠʤʘ ʫʪʠʮʘʿ ʥʘ ʧʦʿʝʜʠʥʮʘ, ʪʘʿ ʫʪʠʮʘʿ ˂ʝ ʩʝ ʧʨʦʰʠʨʠʪʠ ʥʘ 

ʮʝʣʫ ʦʨʛʘʥʠʟʘʮʠʿʫ, ʘ ʩʘʤʠʤ ʪʠʤ ʠ ʥʘ ʜʨʫʰʪʚʝʥʫ ʟʘʿʝʜʥʠʮʫ ʫ ʢʦʿʦʿ ʦʨʛʘʥʠʟʘʮʠʿʘ 

ʧʦʩʣʫʿʝ [16]. ʀʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʩʝ ʢʦʨʠʩʪʠ ʢʘʢʦ ʙʠ ʩʝ ʧʦʩʪʠʛʣʠ ʨʘʟʣʠʯʠʪʠ 

ʮʠˀʝʚʠ ʫ ʧʨʝʜʫʟʝ˂ʫ. ʄʥʦʛʠ ʦʜ ʪʠʭ ʮʠˀʝʚʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʦʿʝʜʠʥʮʘ ʢʦʿʠ ʢʦʨʠʩʪʠ 
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ʩʠʩʪʝʤ. ʀʥʜʠʚʠʜʫʘʣʥʠ ʫʪʠʮʘʿ ʩʝ ʤʝʨʠ ʥʘ ʨʘʟʣʠʯʠʪʝ ʥʘʯʠʥʝ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ 

ʫʥʘʧʨʝʹʝˁʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʚʘʣʠʪʝʪ ʜʦʥʦʰʝˁʘ ʦʜʣʫʢʘ, ʢʘʦ ʠ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ [13]. 

ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʤʝʨʘ ʧʦʩʪʦʿʝ ʿʦʰ ʠ ʫʰʪʝʜʘ ʚʨʝʤʝʥʘ, ʧʨʦʤʝʥʘ ʩʪʘʚʘ, ʫʥʘʧʨʝʹʝʥ 

ʩʪʝʧʝʥ ʟʥʘˁʘ, ʠ ʜʨʫʛʦ. ʂʘʜʘ ʩʝ ʧʨʝʜʫʟʝ˂ʝ ʦʙʘʚʝʞʝ ʜʘ ˂ʝ ʧʨʠʤʝʥʠʪʠ ʠ ʢʦʨʠʩʪʠʪʠ 

ʦʜʨʝʹʝʥʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ, ʦʥʦ ʪʦ ʯʝʩʪʦ ʯʠʥʠ ʿʝʨ ʦʯʝʢʫʿʝ ˁʝʛʦʚ ʧʦʟʠʪʠʚʘʥ 

ʫʪʠʮʘʿ. ʉʘ ʘʩʧʝʢʪʘ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʧʦʩʪʦʿʠ ʚʠʰʝ ʤʝʨʘ ʟʘ ʥʝʪʦ ʢʦʨʠʩʪʠ, ʘʣʠ ʩʝ ʥʘʿʯʝʰ˂ʝ 

ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʧʨʦʬʠʪʘʙʠʣʥʦʩʪ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪ [116].  

ʊʘʙʝʣʘ II-4. ʇʨʦʤʝʥˀʠʚʝ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ [13] 

ʇʨʦʤʝʥˀʠʚʘ ɼʝʬʠʥʠʮʠʿʘ ʇʨʠʤʝʨʠ ʤʝʨʘ 

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʇʨʦʿʝʢʪʦʚʘʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʀʉ 

ɱʝʜʥʦʩʪʘʚʥʦʩʪ ʫʧʦʪʨʝʙʝ, 

ʬʣʝʢʩʠʙʠʣʥʦʩʪ, ʧʦʫʟʜʘʥʦʩʪ, 

ʣʘʢʦ˂ʘ ʫʯʝˁʘ, ʠʥʪʫʠʪʠʚʥʦʩʪ, 

ʚʨʝʤʝ ʦʜʟʠʚʘ. 

ʂʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ ʇʨʦʿʝʢʪʦʚʘʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʠʟʣʘʟʥʠʭ ʚʝʣʠʯʠʥʘ 

ʩʠʩʪʝʤʘ (ʩʘʜʨʞʘʿ, 

ʠʟʚʝʰʪʘʿʠ, ʪʘʙʝʣʝ)  

ʈʝʣʝʚʘʥʪʥʦʩʪʠ, ʨʘʟʫʤˀʠʚʦʩʪ, 

ʧʨʝʮʠʟʥʦʩʪ, ʢʦʥʮʠʟʥʦʩʪ, 

ʧʦʪʧʫʥʦʩʪ, ʘʢʪʫʝʣʥʦʩʪ, 

ʧʨʘʚʦʚʨʝʤʝʥʦʩʪ, 

ʫʧʦʪʨʝʙˀʠʚʦʩʪ. 

ʂʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ ʂʚʘʣʠʪʝʪ ʧʦʜʨʰʢʝ ʀʊ 

ʦʩʦʙˀʘ ʢʦʨʠʩʥʠʮʠʤʘ 

ʩʠʩʪʝʤʘ 

ɺʨʝʤʝ ʦʜʟʠʚʘ, ʪʘʯʥʦʩʪ, 

ʧʦʫʟʜʘʥʦʩʪ, ʪʝʭʥʠʯʢʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ, ʝʤʧʘʪʠʿʘ ʀʊ 

ʦʩʦʙˀʘ. 

ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʉʪʝʧʝʥ ʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ 

ʦʩʦʙˀʝ ʠ ʢʦʨʠʩʥʠʮʠ 

ʢʦʨʠʩʪʝ ʤʦʛʫ˂ʥʦʩʪʠ ʀʉ 

ɺʨʝʤʝʥʩʢʦ ʟʘʜʨʞʘʚʘˁʝ, 

ʫʯʝʩʪʘʣʦʩʪ ʫʧʦʪʨʝʙʝ, 

ʧʨʠʨʦʜʘ ʫʧʦʪʨʝʙʝ, 

ʧʨʠʢʣʘʜʥʦʩʪ ʫʧʦʪʨʝʙʝ, ʩʚʨʭʘ 

ʫʧʦʪʨʝʙʝ. 

ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʉʪʝʧʝʥ ʟʘʜʦʚʦˀʩʪʚʘ 

ʢʦʨʠʩʥʠʢʘ ʀʉ 

ʀʥʩʪʨʫʤʝʥʪ ʩʘ ʿʝʜʥʦʤ ʠʣʠ 

ʚʠʰʝ ʩʪʘʚʢʠ ʢʦʿʝ ʤʝʨʝ 

ʟʘʜʦʚʦˀʩʪʚʦ. 

ʅʝʪʦ ʢʦʨʠʩʪʠ  ʉʪʝʧʝʥ ʜʦ ʢʦʿʝʛ ʀʉ 

ʜʦʧʨʠʥʦʩʠ ʫʩʧʝʭʫ 

ʧʦʿʝʜʠʥʮʘ, ʪʠʤʘ, 

ʦʨʛʘʥʠʟʘʮʠʿʝ, 

ʠʥʜʫʩʪʨʠʿʝ ʠ ʥʘʮʠʿʝ 

ʆʣʘʢʰʘʥʦ ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʘ, 

ʫʰʪʝʜʘ ʚʨʝʤʝʥʘ, ʫʥʘʧʨʝʹʝʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ, ʩʤʘˁʝˁʝ 

ʪʨʦʰʢʦʚʘ, ʧʦʚʝ˂ʘˁʝ ʧʨʦʬʠʪʘ, 

ʧʨʠʚʨʝʜʥʠ ʨʘʟʚʦʿ. 

 

3.3  ɸʢʘʜʝʤʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʤʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʇʦʿʘʤ ʫʩʧʝʭʘ ʧʨʝʜʩʪʘʚˀʘ ʢˀʫʯʥʫ ʦʜʨʝʜʥʠʮʫ ʫ ʩʚʠʤ ʧʦʢʫʰʘʿʠʤʘ ʜʝʬʠʥʠʩʘˁʘ 

ʘʜʝʢʚʘʪʥʦʛ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ ʢʦʿʠ ʦʙʿʘʰˁʘʚʘ ʟʙʦʛ ʯʝʛʘ ʦʜʨʝʹʝʥʠ ʠʥʬʦʨʤʘʮʠʦʥʠ 
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ʩʠʩʪʝʤ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʧʦʿʝʜʠʥʮʘ ʠ ʦʨʛʘʥʠʟʘʮʠʿʫ ʠ ʦʧʨʘʚʜʘʚʘ ʫʣʦʞʝʥʘ ʩʨʝʜʩʪʚʘ. 

ʄʦʜʝʣ ʧʨʠʭʚʘʪʘˁʘ ʪʝʭʥʦʣʦʛʠʿʝ [14] ʢʦʨʠʩʪʠ ʪʝʦʨʠʿʫ ʨʘʟʫʤʥʦʛ ʜʝʣʦʚʘˁʘ ʜʘ ʦʙʿʘʩʥʠ 

ʟʘʰʪʦ ʿʝ ʿʝʜʘʥ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʣʘʢʰʝ ʧʨʠʭʚʘ˂ʝʥ ʦʜ ʩʪʨʘʥʝ ʢʦʨʠʩʥʠʢʘ ʫ ʦʜʥʦʩʫ 

ʥʘ ʜʨʫʛʠ. ʇʨʠʭʚʘʪʘˁʝ ʥʠʿʝ ʿʝʜʥʘʢʦ ʫʩʧʝʭʫ, ʠʘʢʦ ʿʝ ʧʨʠʭʚʘʪʘˁʝ ʠʥʬʦʨʤʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ ʥʝʦʧʭʦʜʘʥ ʧʨʝʜʫʩʣʦʚ ʟʘ ʫʩʧʝʭ. ʀʟʤʝˁʝʥ ʤʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ (ʝʥʛʣ. Respecificated Model of IS Success) [111] ʨʘʟʜʚʘʿʘ ʧʨʚʦʙʠʪʥʠ ʤʦʜʝʣ 

ʫʩʧʝʭʘ ʀʉ [17] ʥʘ ʜʚʘ ʜʝʣʘ: ʜʠʤʝʥʟʠʿʝ ʢʦʿʝ ʤʝʨʝ ʨʘʟʚʦʿ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʠ 

ʜʠʤʝʥʟʠʿʝ ʢʦʿʝ ʤʝʨʝ ʫʧʦʪʨʝʙʫ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʥʘʢʦʥ ʨʘʟʚʦʿʘ. ʆʚʘʿ ʤʦʜʝʣ 

ʧʨʝʜʩʪʘʚˀʘ ʩʘʤʦ ʤʦʜʠʬʠʢʘʮʠʿʫ ʦʨʠʛʠʥʘʣʥʦʛ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ ʠ ʩʣʫʞʠ ʢʘʦ 

ʩʫʛʝʩʪʠʿʘ ʟʘ ʨʝʜʝʬʠʥʠʩʘʥ ɼ&ʄ ʤʦʜʝʣ ʫʩʧʝʭʘ. ʆʧʰʪʝ ʧʨʠʭʚʘ˂ʝʥ ʤʦʜʝʣ ʫʩʧʝʭʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʥʘ ʢʦʿʝʤ ʩʝ ʪʝʤʝˀʠ ʦʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʿʝ ʨʝʜʝʬʠʥʠʩʘʥ ɼʝʃʦʥ 

ʠ ʄʝʢʃʠʥ ʤʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʩʪʦʛʘ ʩʫ ʫ ʦʚʦʤ ʜʝʣʫ ʧʨʠʢʘʟʘʥʘ 

ʩʘʤʦ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʫ ʩʝ ʙʘʚʠʣʘ ʦʚʦʤ ʪʝʤʘʪʠʢʦʤ.  

ʆʜ ʥʘʩʪʘʥʢʘ ɼ&ʄ ʤʦʜʝʣ ʫʩʧʝʭʘ ʀʉ, ʤʥʦʛʠ ʩʫ ʠʩʪʨʘʞʠʚʘʯʠ ʧʦʢʫʰʘʚʘʣʠ ʜʘ ʛʘ 

ʧʦʪʚʨʜʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʦʥʪʝʢʩʪʠʤʘ ʠ ʬʦʨʤʘʤʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʅʘʫʯʥʠʮʠ ʩʫ 

ʫ ʩʚʦʿʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʧʦʩʤʘʪʨʘʣʠ ʯʝʩʪʦ ʩʘʤʦ ʥʝʢʝ ʦʜ ʜʠʤʝʥʟʠʿʘ ʤʦʜʝʣʘ ʠ ʫ 

ʦʜʨʝʹʝʥʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʮʝʣʦʢʫʧʘʥ ʤʦʜʝʣ ʩʘ ʩʚʠʤ ʢʦʤʧʦʥʝʥʪʘʤʘ. ʃʠʫ ʠ ɸʨʥʝʪ [87] ʩʫ 

ʧʦʩʤʘʪʨʘʣʠ ʩʘʤʦ ʯʝʪʠʨʠ ʝʣʝʤʝʥʘʪʘ ʠʟ ʦʨʠʛʠʥʘʣʥʦʛ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ ʢʘʢʦ ʙʠ 

ʠʩʧʠʪʘʣʠ ʫʩʧʝʭ ʠʥʪʝʨʥʝʪ ʧʨʝʟʝʥʪʘʮʠʿʝ ʫ ʢʦʥʪʝʢʩʪʫ ʝʣʝʢʪʨʦʥʩʢʝ ʪʨʛʦʚʠʥʝ. ɳʠʭʦʚʘ 

ʩʪʫʜʠʿʘ ʿʝ ʧʨʦʥʘʰʣʘ ʧʦʩʪʦʿʘˁʝ ʧʘʨʮʠʿʘʣʥʠʭ ʚʝʟʘ, ʧʦʪʚʨʹʫʿʫ˂ʠ ʩʘʤʦ ʪʨʠ ʦʜ ʯʝʪʠʨʠ 

ʧʦʩʤʘʪʨʘʥʝ ʜʠʤʝʥʟʠʿʝ ʫʩʧʝʭʘ. ɼʨʫʛʠ ʘʫʪʦʨʠ ʢʦʨʠʩʪʝ ʨʝʜʝʬʠʥʠʩʘʥ ʤʦʜʝʣ ʫʩʧʝʭʘ ʀʉ 

ʠ ʧʦʪʚʨʹʫʿʫ ʛʘ ʧʨʦʮʝʥʦʤ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʟʥʘˁʝʤ [88]. ʆʥʠ ʠʟʦʩʪʘʚˀʘʿʫ 

ʢʦʤʧʦʥʝʥʪʫ òʢʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘò, ʧʨʦʥʘʣʘʟʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʚʝʟʝ ʠ ʧʦʪʚʨʹʫʿʫ 

ʧʨʠʤʝʥʫ ʚʝ˂ʠʥʝ ʜʠʤʝʥʟʠʿʘ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʫ 

ʜʨʞʘʚʥʫ ʫʧʨʘʚʫ ʧʨʠʤʝʥʦʤ ʨʝʜʝʬʠʥʠʩʘʥʦʛ ɼ&ʄ ʤʦʜʝʣʘ, ʧʦʢʘʟʫʿʫ, ʜʘ ʩʫ ʩʚʝ 

ʢʦʤʧʦʥʝʥʪʝ ʤʦʜʝʣʘ ʚʘʣʠʜʥʝ ʤʝʨʝ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ [89]. ʋ 

ʠʩʪʨʘʞʠʚʘˁʫ, ʫ ʢʦʿʝʤ ʩʝ ʧʦʩʤʘʪʨʘ ʩʠʩʪʝʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʨʦʟ ʢʦʥʪʝʢʩʪ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ, ʘʫʪʦʨʠ ʜʦʜʘʿʫ ʜʠʤʝʥʟʠʿʫ ʘʢʘʜʝʤʩʢʦʛ 

ʫʯʠʥʢʘ ʢʦʨʠʩʥʠʢʘ ʢʘʦ ʤʝʨʫ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ [90]. ɸʫʪʦʨʠ ʫ ʩʚʦʿʦʿ 

ʩʪʫʜʠʿʠ ʧʦʪʚʨʹʫʿʫ ʤʝʨʫ Ăʫʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘñ ʢʘʦ ʝʣʝʤʝʥʘʪ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ ʠ ʧʨʝʧʦʨʫʯʫʿʫ ˁʝʥʫ ʧʨʠʤʝʥʫ ʟʘ ʘʥʘʣʠʟʫ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ ʢʦʥʪʝʢʩʪʫ 

ʝʣʝʢʪʨʦʥʩʢʦʛ ʫʯʝˁʘ. ʋ ʠʩʪʨʘʞʠʚʘˁʫ, ʢʦʿʝ ʿʝ ʩʧʨʦʚʝʣʘ ʛʨʫʧʘ ʘʫʪʦʨʘ ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ 

ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʫ ʦʙʨʘʟʦʚʥʠʤ ʠʥʩʪʠʪʫʮʠʿʘʤʘ, ʧʦʨʝʜ ʜʠʤʝʥʟʠʿʘ 
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ʨʝʜʝʬʠʥʠʩʘʥʦʛ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʧʦʩʤʘʪʨʘʿʫ ʩʝ ʜʦʜʘʪʥʝ ʜʚʝ ʜʠʤʝʥʟʠʿʝ ï ʣʦʿʘʣʥʦʩʪ 

ʩʠʩʪʝʤʫ ʠ ʜʦʩʪʠʟʘˁʝ ʘʢʘʜʝʤʩʢʦʛ ʮʠˀʘ ʧʨʠʤʝʥʦʤ ʩʠʩʪʝʤʘ [91]. ɸʫʪʦʨʠ ʧʦʪʚʨʹʫʿʫ ʩʚʝ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪʠ ʜʠʤʝʥʟʠʿʘ ʦʩʠʤ ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ. ɱʝʜʠʥʦ ʝʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ, 

ʢʦʿʝ ʠʩʧʠʪʫʿʝ ʫʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʩʢʦʛ ʫʯʝˁʘ ʫ ʠʥʜʫʩʪʨʠʿʩʢʠʤ 

ʩʠʩʪʝʤʠʤʘ, ʧʦʪʚʨʜʠʣʦ ʿʝ ʜʠʤʝʥʟʠʿʝ ʨʝʜʝʬʠʥʠʩʘʥʦʛ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ, ʘʣʠ ʥʠʿʝ ʠʩʧʠʪʘʣʦ ʦʜʥʦʩʝ ʠʟʤʝʹʫ ˁʠʭ [92].  

ɿʙʦʛ ʧʦʧʫʣʘʨʥʦʩʪʠ ɼ&ʄ ʤʦʜʝʣʘ ʫ ʘʢʘʜʝʤʩʢʦʿ ʣʠʪʝʨʘʪʫʨʠ, ʧʨʝʪʭʦʜʥʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʪʝʤʫ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʩʫ ʧʨʠʢʘʟʘʥʘ ʥʘ ʦʩʥʦʚʫ 

ʝʣʝʤʝʥʘʪʘ ʨʝʜʝʬʠʥʠʩʘʥʦʛ ʤʦʜʝʣʘ. ʈʝʟʫʣʪʘʪʠ ʝʤʧʠʨʠʿʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʦʿʠ ʩʫ 

ʫʦʯʝʥʠ ʧʨʝʛʣʝʜʦʤ ʣʠʪʝʨʘʪʫʨʝ, ʦʨʛʘʥʠʟʦʚʘʥʠ ʩʫ ʧʦ ʜʠʤʝʥʟʠʿʘʤʘ ʫʩʧʝʭʘ, ʦʜʥʦʩʥʦ ʥʘ 

ʦʩʥʦʚʫ ʚʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ʢʦʿʝ ʩʫ ʧʦʩʪʘʚˀʝʥʝ ʫ ʨʝʜʝʬʠʥʠʩʘʥʦʤ ʤʦʜʝʣʫ. 

ʆʨʛʘʥʠʟʦʚʘˁʝ ʧʨʝʛʣʝʜʘ ʣʠʪʝʨʘʪʫʨʝ ʥʘ ʦʚʘʿ ʥʘʯʠʥ ʦʤʦʛʫ˂ʠʣʦ ʿʝ ʠʩʧʠʪʠʚʘˁʝ ʧʦʩʪʦʿʘˁʘ 

ʧʦʜʨʰʢʝ ʫ ʚʠʜʫ ʝʤʧʠʨʠʿʩʢʠʭ ʨʝʟʫʣʪʘʪʘ ʟʘ ʩʚʘʢʫ ʦʜ ʧʨʝʜʣʦʞʝʥʠʭ ʚʝʟʘ ʫʥʫʪʘʨ ɼ&ʄ 

ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ. ʋ ʊʘʙʝʣʠ II-5 ʩʫ ʧʨʠʢʘʟʘʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ. 

ʊʘʙʝʣʘ II-5. ʇʨʝʜʣʦʞʝʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ 

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ Ÿ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ 

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

ʂʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ Ÿ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ 

ʂʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

ʂʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ Ÿ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ 

ʂʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ Ÿ ʅʝʪʦ ʢʦʨʠʩʪʠ 

ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ Ÿ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ 

ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ Ÿ ʅʝʪʦ ʢʦʨʠʩʪʠ 

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ Ÿ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ. ʇʨʝʛʣʝʜʦʤ ʣʠʪʝʨʘʪʫʨʝ ʧʨʦʥʘʹʝʥʘ ʩʫ 

ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʢʦʿʠʤʘ ʿʝ ʚʝʟʘ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʠ ʩʪʘʪʠʩʪʠʯʢʠ ʥʝʟʥʘʯʘʿʥʘ. ʋ ˁʠʤʘ ʿʝ ʧʦʩʤʘʪʨʘʥ ʦʜʥʦʩ ʠʟʤʝʹʫ 

ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ, ʢʘʦ ʥʝʟʘʚʠʩʥʝ ʧʨʦʤʝʥˀʠʚʝ, ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ, ʢʘʦ ʟʘʚʠʩʥʝ 

ʧʨʦʤʝʥˀʠʚʝ, ʩʘʛʣʝʜʘʚʘʿʫ˂ʠ ʨʘʟʣʠʯʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʝ ʩʠʩʪʝʤʝ. ɹʘʣʘʙʘʥ et al. [127] ʩʫ 

ʧʨʦʥʘʰʣʠ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 
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ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʝʣʝʢʪʨʦʥʩʢʠ ʧʦʨʪʬʝˀ3 ʢʘʦ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ. ɼʨʫʛʘ ʛʨʫʧʘ ʘʫʪʦʨʘ 

ʿʝ ʧʦʩʤʘʪʨʘʣʘ ʪʨʠ ʠʥʜʠʢʘʪʦʨʘ ʢʚʘʣʠʪʝʪʘ ʢʣʠʥʠʯʢʦʛ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʫ 

ʙʦʣʥʠʮʘʤʘ ï ʿʝʜʥʦʩʪʘʚʥʦʩʪ, ʧʦʫʟʜʘʥʦʩʪ ʠ ʜʦʩʪʫʧʥʦʩʪ ʠ ʧʨʦʥʘʰʣʘ ʜʘ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʫ 

ʥʘ ʫʧʦʪʨʝʙʫ ʩʠʩʪʝʤʘ [106]. ʃʠʥ [128] ʿʝ ʫ ʩʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʧʦʩʤʘʪʨʘʦ ʫʩʧʝʭ ʩʠʩʪʝʤʘ 

ʟʘ ʫʯʝˁʝ ʥʘ ʜʘˀʠʥʫ ʠ ʧʨʦʥʘʰʘʦ ʧʦʟʠʪʠʚʥʫ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠ ʫʧʦʪʨʝʙʝ 

ʩʠʩʪʝʤʘ ʟʘ ʫʯʝˁʝ ʥʘ ʜʘˀʠʥʫ. 

ʇʦʨʝʜ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʧʨʦʥʘʣʘʟʝ ʧʦʟʠʪʠʚʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʧʦʩʤʘʪʨʘʥʝ ʜʚʝ ʜʠʤʝʥʟʠʿʝ 

ʧʦʩʪʦʿʝ ʠ ʦʥʘ ʯʠʿʠ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʥʝ ʧʦʜʨʞʘʚʘʿʫ ʚʝʟʫ ʧʨʝʜʣʦʞʝʥʫ ʦʜ ʘʫʪʦʨʘ 

ʦʨʠʛʠʥʘʣʥʦʛ ʤʦʜʝʣʘ. ɽʤʧʠʨʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʦʿʘ ʩʫ ʧʦʩʤʘʪʨʘʣʘ ʪʝʭʥʠʯʢʠ 

ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ, ʥʝ ʧʨʦʥʘʣʘʟʝ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ 

ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ [91], [129]. ʀʩʪʨʘʞʠʚʘˁʝ ʫ ʢʦʿʝʤ ʿʝ ʤʝʨʝʥ ʫʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ ʧʦʨʪʘʣʘ ʢʦʿʠ ʢʦʨʠʩʪʝ ʟʘʧʦʩʣʝʥʠ ʫʥʫʪʘʨ ʧʨʝʜʫʟʝ˂ʘ, ʥʝ ʧʨʦʥʘʣʘʟʠ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʫ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ [102]. ɺʘʥʛ ʠ ʃʠʘʦ [89] ʥʠʩʫ ʫ 

ʩʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʧʨʦʥʘʰʣʠ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʫ ʫʧʨʘʚʫ  

ʠ ʫʧʦʪʨʝʙʝ ʧʨʝʜʤʝʪʥʦʛ ʩʠʩʪʝʤʘ. 

ʊʘʙʝʣʘ II-6 ʧʨʠʢʘʟʫʿʝ ʧʨʝʛʣʝʜ ʠʩʪʨʘʞʠʚʘˁʘ ʚʝʟʝ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʠ ʫʧʦʪʨʝʙʝ 

ʩʠʩʪʝʤʘ. 

ʊʘʙʝʣʘ II-6. ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʩʠʩʪʝʤʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 

ɺʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɽʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ɺʝʟʘ  

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ Ÿ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ [127] ʧʦʩʪʦʿʠ 

 [106] ʧʦʩʪʦʿʠ 

 [128] ʧʦʩʪʦʿʠ 

 [91] ʥʝ ʧʦʩʪʦʿʠ 

 [129] ʥʝ ʧʦʩʪʦʿʠ 

 [102] ʥʝ ʧʦʩʪʦʿʠ 

 [89] ʥʝ ʧʦʩʪʦʿʠ 

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ. ʉʚʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʦʥʘʹʝʥʘ 

ʧʨʝʛʣʝʜʦʤ ʣʠʪʝʨʘʪʫʨʝ ʧʦʪʚʨʹʫʿʫ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ 

ʢʦʨʠʩʥʠʢʘ, ʦʩʠʤ ʩʪʫʜʠʿʝ ʫ ʢʦʿʦʿ ʩʝ ʧʦʩʤʘʪʨʘʦ ʫʩʧʝʭ ʝʣʝʢʪʨʦʥʩʢʦʛ ʧʦʨʪʬʝˀʘ [127]. 

                                           
3 ɽʣʝʢʪʨʦʥʩʢʠ ʧʦʨʪʬʝˀ (ʝʥʛʣ. Electronic Portfolio) ʧʨʝʜʩʪʘʚˀʘ ʣʠʯʥʫ ʜʠʛʠʪʘʣʥʫ ʟʙʠʨʢʫ ʠʥʬʦʨʤʘʮʠʿʘ 

ʧʦʿʝʜʠʥʮʘ ʢʦʿʘ ʦʧʠʩʫʿʝ ʠ ʠʣʫʩʪʨʫʿʝ ʫʯʝˁʝ, ʢʘʨʠʿʝʨʫ, ʠʩʢʫʩʪʚʦ ʠ ʜʦʩʪʠʛʥʫ˂ʘ ʜʘʪʝ ʦʩʦʙʝ [127].  
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ʇʨʠʤʝʥʦʤ ʨʘʟʣʠʯʠʪʠʭ ʤʝʨʘ ʟʘ ʜʠʤʝʥʟʠʿʫ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠʩʧʠʪʠʚʘʥʦ ʿʝ ʥʝʢʦʣʠʢʦ 

ʚʠʜʦʚʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʅʘ ʧʨʠʤʝʨ, ʧʦʫʟʜʘʥʦʩʪ, ʜʦʩʪʫʧʥʦʩʪ ʠ ʿʝʜʥʦʩʪʘʚʥʦʩʪ 

ʢʘʦ ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʩʫ ʫ ʜʠʨʝʢʪʥʦʿ ʚʝʟʠ ʠ ʟʥʘʯʘʿʥʦ ʫʪʠʯʫ ʥʘ ʟʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʟʘ ʫʯʝˁʝ ʥʘ ʜʘˀʠʥʫ [128]. ɼʨʫʛʠ ʘʫʪʦʨʠ ʩʫ ʧʦʩʤʘʪʨʘʣʠ ʩʣʠʯʥʝ 

ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʫ ʘʥʘʣʠʟʠ ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʠ ʧʨʦʥʘʰʣʠ 

ʧʦʟʠʪʠʚʥʝ ʚʝʟʝ ʩʘ ʟʘʜʦʚʦˀʩʪʚʦʤ ʢʦʨʠʩʥʠʢʘ [90], [91], [128]ï[130]. ɿʘ ʧʦʨʪʘʣʝ ʢʦʿʠ 

ʢʦʨʠʩʪʝ ʟʘʧʦʩʣʝʥʠ ʫʥʫʪʘʨ ʧʨʝʜʫʟʝ˂ʘ, ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʿʝ ʪʘʢʦʹʝ ʧʦʪʚʨʹʝʥ ʢʘʦ 

ʜʠʤʝʥʟʠʿʘ ʢʦʿʘ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ [102]. ʆʩʪʘʣʠ ʘʫʪʦʨʠ 

ʩʫ ʧʨʦʥʘʰʣʠ ʧʦʟʠʪʠʚʥʫ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʘʚʘ ʢʦʨʠʩʥʠʢʘ 

ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʨʘʟʣʠʯʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʝ ʩʠʩʪʝʤʝ [88], [89], [98], [106], [122], [131]. 

ʉʪʫʜʠʿʦʤ ʩʣʫʯʘʿʘ, ʫ ʢʦʿʦʿ ʩʫ ʧʦʩʤʘʪʨʘʥʠ ʨʘʟʣʠʯʠʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʫ 

ʧʨʝʜʫʟʝ˂ʫ, ʧʦʪʚʨʹʫʿʝ ʩʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʠ 

ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʿʝʜʥʦʩʪʘʚʥʦʩʪʠ ʫʧʦʪʨʝʙʝ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ [132].  

ʋ ʪʘʙʝʣʠ II-7 ʩʫ ʧʨʠʢʘʟʘʥʠ ʝʤʧʠʨʠʿʩʢʠ ʨʝʟʫʣʪʘʪʠ ʢʦʿʠ ʠʩʧʠʪʫʿʫ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ.  

ʊʘʙʝʣʘ II-7. ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ 

ɺʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɽʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʈʝʟʫʣʪʘʪ  

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ [106] ʧʦʩʪʦʿʠ 

 [91] ʧʦʩʪʦʿʠ 

 [129] ʧʦʩʪʦʿʠ 

 [102] ʧʦʩʪʦʿʠ 

 [89] ʧʦʩʪʦʿʠ 

 [128] ʧʦʩʪʦʿʠ 

 [130] ʧʦʩʪʦʿʠ 

 [132] ʧʦʩʪʦʿʠ 

 [98] ʧʦʩʪʦʿʠ 

 [88] ʧʦʩʪʦʿʠ 

 [122] ʧʦʩʪʦʿʠ 

 [131] ʧʦʩʪʦʿʠ 

 [127] ʥʝ ʧʦʩʪʦʿʠ 

ʂʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ Ÿ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ. ʆʜʥʦʩʠ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʩʘʤʦ ʫ ʥʝʢʦʣʠʢʦ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝʨ 
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ʩʝ ʜʠʤʝʥʟʠʿʘ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ ʫʛʣʘʚʥʦʤ ʠʩʧʠʪʫʿʝ ʢʘʦ ʝʣʝʤʝʥʘʪ ʟʘʜʦʚʦˀʩʪʚʘ 

ʢʦʨʠʩʥʠʢʘ. ʋ ʪʘʙʝʣʠ II-8 ʿ ʝ ʧʨʠʢʘʟʘʥ ʧʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʧʨʦʫʯʘʚʘˁʝʤ ʚʝʟʝ 

ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ. ɻʘʨʩʠʘ ʠ ɽʬʢʝʥ [106] ʩʫ 

ʧʨʦʥʘʰʣʠ ʜʘ ʿʝ ʢʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ ʫ ʟʥʘʯʘʿʥʦʿ ʚʝʟʠ ʩʘ ʫʧʦʪʨʝʙʦʤ ʢʘʜʘ ʩʝ ʢʚʘʣʠʪʝʪ 

ʠʥʬʦʨʤʘʮʠʿʘ ʤʝʨʠ ʩʘ ʬʦʨʤʘʪʦʤ, ʪʘʯʥʦʰ˂ʫ ʠ ʢʦʤʧʣʝʪʥʦʰ˂ʫ ʠʥʬʦʨʤʘʮʠʿʘ. ʋ ʩʚʦʿʦʿ 

ʩʪʫʜʠʿʠ ʦ ʩʠʩʪʝʤʠʤʘ ʝʣʝʢʪʨʦʥʩʢʝ ʜʨʞʘʚʥʝ ʫʧʨʘʚʝ, ɺʘʥʛ ʠ ʃʠʘʦ [89] ʩʫ ʧʨʦʥʘʰʣʠ ʜʘ 

ʩʫ ʧʨʝʮʠʟʥʦʩʪ, ʘʢʪʫʝʣʥʦʩʪ ʠ ʜʦʚʦˀʘʥ ʦʙʠʤ ʠʥʬʦʨʤʘʮʠʿʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝʟʘʥʠ ʩʘ 

ʫʧʦʪʨʝʙʦʤ ʩʠʩʪʝʤʘ. ʋ ʪʨʝ˂ʦʿ ʩʪʫʜʠʿʠ ʫ ʢʦʿʦʿ ʿʝ ʧʨʦʥʘʹʝʥʘ ʧʦʟʠʪʠʚʥʘ ʚʝʟʘ ʠʟʤʝʹʫ 

ʢʚʘʣʠʪʝʪʘ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ, ʧʦʩʤʘʪʨʘʥʠ ʩʫ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ 

ʫʯʝˁʝ [129].    

ʀʩʪʨʘʞʠʚʘˁʝ ʫ ʢʦʤʝ ʩʝ ʠʩʧʠʪʫʿʫ ʩʚʝ ʢʦʤʧʦʥʝʥʪʝ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ, ʤʝʨʝ˂ʠ 

ʚʘʣʠʜʥʦʩʪ ʠ ʬʦʨʤʘʪ ʢʘʦ ʦʜʨʝʜʥʠʮʝ ʢʚʘʣʠʪʝʪʘ ʠʥʬʦʨʤʘʮʠʿʘ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʩʢʦʛ 

ʧʦʨʪʬʝˀʘ, ʥʠʿʝ ʧʨʦʥʘʰʣʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʠʥʬʦʨʤʘʮʠʿʘ 

ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ [127]. ʉʪʫʜʠʿʘ ʫ ʢʦʿʦʿ ʩʝ ʧʦʩʤʘʪʨʘʿʫ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ 

ʜʘʿʝ ʧʨʠʢʘʟ ʜʘ ʢʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ ʥʠʿʝ ʫ ʚʝʟʠ ʩʘ ʫʧʦʪʨʝʙʦʤ ʩʠʩʪʝʤʘ [91]. ʋ ʜʚʝ 

ʩʪʫʜʠʿʝ, ʫ ʢʦʿʠʤʘ ʿʝ ʧʦʩʤʘʪʨʘʥ ʫʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʥʠʿʝ ʧʨʦʥʘʹʝʥʘ ʚʝʟʘ 

ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ [102], [131].  

ʊʘʙʝʣʘ II-8. ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʚʝʟʝ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 

ɺʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɽʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʈʝʟʫʣʪʘʪ  

ʂʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ Ÿ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ [106] ʧʦʩʪʦʿʠ 

 [129] ʧʦʩʪʦʿʠ 

 [89] ʧʦʩʪʦʿʠ 

 [127] ʥʝ ʧʦʩʪʦʿʠ 

 [91] ʥʝ ʧʦʩʪʦʿʠ 

 [102] ʥʝ ʧʦʩʪʦʿʠ 

 [131] ʥʝ ʧʦʩʪʦʿʠ 

ʂʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ. ʆʜʥʦʩ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʿʝ ʯʚʨʩʪʦ ʧʦʜʨʞʘʥ ʫ ʣʠʪʝʨʘʪʫʨʠ. ʋ 

ʧʨʝʪʭʦʜʥʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʿʝ ʧʨʠʢʘʟʘʥ ʜʦʩʣʝʜʘʥ ʦʜʥʦʩ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ [88]ï[91], [98], [102], [106], [129]ï[132]. ʋ 

ʠʩʪʨʘʞʠʚʘˁʫ ʫ ʢʦʿʝʤ ʩʝ ʧʦʩʝʙʥʦ ʠʩʧʠʪʫʿʫ ʘʩʧʝʢʪʠ ʢʚʘʣʠʪʝʪʘ ʠʥʬʦʨʤʘʮʠʿʘ ʩʠʩʪʝʤʘ ʟʘ 

ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ, ʢʘʦ ʰʪʦ ʩʫ ʪʘʯʥʦʩʪ, ʨʝʣʝʚʘʥʪʥʦʩʪ ʠ ʘʢʪʫʝʣʥʦʩʪ, ʜʦʢʘʟʘʥʘ ʿ ʝ 
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ʟʥʘʯʘʿʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʧʦʤʝʥʫʪʠʭ ʤʝʨʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ [128]. ɹʘʣʘʙʘʥ et al. 

[127] ʠ ʅʝʣʩʦʥ et al. [122], ʤʝʹʫʪʠʤ, ʥʠʩʫ ʧʨʦʥʘʰʣʠ ʟʥʘʯʘʿʥʫ ʚʝʟʫ ʠʟʤʝʹʫ ʤʝʨʘ 

ʢʚʘʣʠʪʝʪʘ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ.  

ʋ ʪʘʙʝʣʠ II-9 ʩʫ ʩʫʤʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʝʛʣʝʜʘ ʣʠʪʝʨʘʪʫʨʝ ʟʘ ʧʦʩʤʘʪʨʘʥʫ ʚʝʟʫ. 

ʊʘʙʝʣʘ II-9. ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ 

ɺʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɽʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʈʝʟʫʣʪʘʪ  

ʂʚʘʣʠʪʝʪ ʠʥʬʦʨʤʘʮʠʿʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨ. [106] ʧʦʩʪʦʿʠ 

 [129] ʧʦʩʪʦʿʠ 

 [91] ʧʦʩʪʦʿʠ 

 [102] ʧʦʩʪʦʿʠ 

 [90] ʧʦʩʪʦʿʠ 

 [89] ʧʦʩʪʦʿʠ 

 [128] ʧʦʩʪʦʿʠ 

 [130] ʧʦʩʪʦʿʠ 

 [132] ʧʦʩʪʦʿʠ 

 [98] ʧʦʩʪʦʿʠ 

 [88] ʧʦʩʪʦʿʠ 

 [131] ʧʦʩʪʦʿʠ 

 [127] ʥʝ ʧʦʩʪʦʿʠ 

 [122] ʥʝ ʧʦʩʪʦʿʠ 

ʂʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ Ÿ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ. ʋ ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʥʘʣʘʟʠ ʚʝʦʤʘ ʤʘʣʠ ʙʨʦʿ 

ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʢʦʿʠʤʘ ʩʝ ʠʩʪʨʘʞʫʿʝ ʦʜʥʦʩ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ ʠ ʫʧʦʪʨʝʙʝ 

ʩʠʩʪʝʤʘ. ɱʝʜʥʦ ʦʜ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʢʦʿʝʤ ʿ ʝ ʧʦʩʤʘʪʨʘʥ ʦʚʘʿ ʦʜʥʦʩ, ʠʩʧʠʪʠʚʘʣʦ ʿ ʝ 

ʩʠʩʪʝʤʝ ʟʘ ʝʣʝʢʪʨʦʥʩʢʫ ʫʧʨʘʚʫ [89]. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʧʦʩʤʘʪʨʘʥ ʿʝ ʫʪʠʮʘʿ ʤʝʨʘ 

ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ, ʢʘʦ ʰʪʦ ʩʫ ʠʩʢʨʝʥʦ ʠʥʪʝʨʝʩʦʚʘˁʝ ʫ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ, ʧʨʫʞʘˁʝ 

ʚʠʩʦʢʦʛ ʩʪʝʧʝʥʘ ʙʝʟʙʝʜʥʦʩʪʠ ʪʦʢʦʤ ʪʨʘʥʩʘʢʮʠʿʘ ʠ ʧʨʫʞʘˁʝ ʠʥʜʠʚʠʜʫʘʣʥʝ ʧʘʞˁʝ 

ʪʦʢʦʤ ʩʝʨʚʠʩʘ, ʥʘ ʫʧʦʪʨʝʙʫ ʩʠʩʪʝʤʘ ʠ ʜʦʙʠʿʝʥʘ ʿʝ ʚʝʦʤʘ ʩʣʘʙʘ ʚʝʟʘ. ʋ ʜʨʫʛʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ, ʫ ʢʦʿʝʤ ʿ ʝ ʧʨʦʥʘʹʝʥʘ ʧʦʟʠʪʠʚʥʘ ʚʝʟʘ, ʧʦʩʤʘʪʨʘʥ ʿʝ ʝʣʝʢʪʨʦʥʩʢʠ 

ʧʦʨʪʬʝˀ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʥʘʩʪʘʚʘʢ ʝʣʝʢʪʨʦʥʩʢʦʛ ʫʯʝˁʘ [127]. ɿʘʢˀʫʯʘʢ ʠʩʪʨʘʞʠʚʘˁʘ 

ʧʦʨʪʘʣʘ ʟʘʧʦʩʣʝʥʠʭ ʿʝ ʙʠʦ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʚʝʟʘ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ ʠ ʫʧʦʪʨʝʙʝ 

ʩʠʩʪʝʤʘ [102].  
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ʊʘʙʝʣʘ II-10 ʧʨʠʢʘʟʫʿʝ ʨʝʟʫʣʪʘʪʝ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʘ ʪʨʠ ʠʩʪʨʘʞʠʚʘˁʘ.   

ʊʘʙʝʣʘ II-10. ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʩʝʨʚʠʩʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 

ɺʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɽʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʈʝʟʫʣʪʘʪ  

ʂʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ Ÿ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ [127] ʧʦʩʪʦʿʠ 

 [89] ʧʦʩʪʦʿʠ 

 [102] ʥʝ ʧʦʩʪʦʿʠ 

ʂʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ. ʋ ʥʝʢʦʣʠʢʦ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ 

ʠʩʧʠʪʠʚʘʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ, ʤʝʹʫʪʠʤ, 

ʨʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʫʿʫ ʥʘ ʨʘʟʣʠʯʠʪʫ ʟʥʘʯʘʿʥʦʩʪ ʦʚʝ ʚʝʟʝ (ʫ ʪʘʙʝʣʠ II-11 

ʩʫ ʩʫʤʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ). ʀʩʪʨʘʞʠʚʘʯʠ ʩʫ ʤʝʨʠʣʠ ʢʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ ʢʦʨʠʩʪʝ˂ʠ 

ʨʘʟʣʠʯʠʪʝ ʤʝʪʦʜʝ. ʆʚʦ ʿʝ ʤʦʛʫ˂ʠ ʨʘʟʣʦʛ ʟʙʦʛ ʯʝʛʘ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʥʠʩʫ 

ʜʦʩʣʝʜʥʠ. ʅʝʢʠ ʠʩʪʨʘʞʠʚʘʯʠ ʩʫ ʤʝʨʠʣʠ ʢʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʙʨʟʠʥʫ ʠ 

ʦʜʟʠʚ ʦʩʦʙˀʘ ʢʦʿʝ ʧʨʫʞʘ ʩʝʨʚʠʩ ʠ ʜʦʙʠʣʠ ʨʘʟʣʠʯʠʪʝ ʨʝʟʫʣʪʘʪʝ. ʃʠ ʠ ʃʠ [90] ʩʫ 

ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʩʠʩʪʝʤ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʧʦʪʚʨʜʠʣʠ ʜʘ ʧʦʩʚʝ˂ʝʥʦʩʪ, ʩʧʦʩʦʙʥʦʩʪ, 

ʪʝʭʥʠʯʢʦ ʟʥʘˁʝ, ʙʨʟʠʥʘ ʠ ʦʜʟʠʚ ʦʩʦʙˀʘ, ʢʘʦ ʤʝʨʘ ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ, ʫʪʠʯʫ ʥʘ 

ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ. ɼʨʫʛʘ ʩʪʫʜʠʿʘ, ʫ ʢʦʿʦʿ ʩʫ ʧʦʩʤʘʪʨʘʥʠ ʙʨʟʠʥʘ, ʫʧʨʘʚˀʘˁʝ ʠ 

ʦʜʟʠʚ ʦʩʦʙˀʘ, ʥʠʿʝ ʧʨʦʥʘʰʣʘ ʟʥʘʯʘʿʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ 

ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ [91]. ʋ ʜʨʫʛʘ ʜʚʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʪʘʢʦʹʝ, ʥʠʿʝ 

ʧʨʦʥʘʹʝʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ [102], [130]. 

ʉʪʫʜʠʿʘ ʩʣʫʯʘʿʘ, ʫ ʢʦʿʦʿ ʿʝ ʘʫʪʦʨ ʧʦʩʤʘʪʨʘʦ ʢʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ ʠ ʧʦʜʨʰʢʝ ʀʊ ʬʫʥʢʮʠʿʝ 

ʫ ʧʨʝʜʫʟʝ˂ʫ, ʧʦʪʚʨʜʠʣʘ ʿʝ ʫʪʠʮʘʿ ʦʚʝ ʜʠʤʝʥʟʠʿʝ ʫʩʧʝʭʘ ʥʘ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

[132]. ʋ ʿʦʰ ʪʨʠ ʩʪʫʜʠʿʝ ʥʠʿʝ ʧʨʦʥʘʹʝʥʘ ʿʘʢʘ ʚʝʟʘ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ ʠ 

ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ [98], [127], [128], ʜʦʢ ʿʝ ʫ ʯʝʪʚʨʪʦʿ ʩʪʫʜʠʿʠ ʧʦʪʚʨʹʝʥʘ ʩʣʘʙʘ 

ʚʝʟʘ ʠʟʤʝʹʫ ʦʚʝ ʜʚʝ ʜʠʤʝʥʟʠʿʝ [89].  
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ʊʘʙʝʣʘ II-11. ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʢʚʘʣʠʪʝʪʘ 

ʩʝʨʚʠʩʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ 

ɺʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɽʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʈʝʟʫʣʪʘʪ  

ʂʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨ. [127] ʧʦʩʪʦʿʠ 

 [89] ʧʦʩʪʦʿʠ 

 [90] ʧʦʩʪʦʿʠ 

 [128] ʧʦʩʪʦʿʠ 

 [132] ʧʦʩʪʦʿʠ 

 [98] ʧʦʩʪʦʿʠ 

 [91] ʥʝ ʧʦʩʪʦʿʠ 

 [102] ʥʝ ʧʦʩʪʦʿʠ 

 [130] ʥʝ ʧʦʩʪʦʿʠ 

ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ. ʋ ʛʦʪʦʚʦ ʠʩʪʦʤ ʙʨʦʿʫ ʠʩʪʨʘʞʠʚʘˁʘ 

ʿʝ ʧʨʝʜʩʪʘʚˀʝʥ ʦʜʥʦʩ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʦʙʨʥʫʪʦ, 

ʦʜʥʦʩ ʠʟʤʝʹʫ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ. ʋ ʚʝ˂ʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʿ ʝ 

ʧʨʦʥʘʹʝʥ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʥʘ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ. 

ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʜʚʝ ʤʝʨʝ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ, ʩʘʤʦʩʪʘʣʥʦʩʪ ʧʨʠ ʫʧʦʪʨʝʙʠ ʠ ʫʧʦʪʨʝʙʘ 

ʬʫʥʢʮʠʿʘ, ʘʫʪʦʨʠ ʩʫ ʧʨʦʥʘʰʣʠ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʫʧʦʪʨʝʙʝ ʥʘ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʩʢʦʛ ʧʦʨʪʬʝˀʘ [127]. ʄʝʹʫʪʠʤ, ɻʘʨʩʠʘ ʠ ɽʬʢʝʥ [106] ʩʫ ʧʨʦʥʘʰʣʠ, 

ʫ ʩʪʫʜʠʿʠ ʢʦʿʘ ʧʦʩʤʘʪʨʘ ʢʣʠʥʠʯʢʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʫ ʢʦʿʝʤ ʿʝ ʢʦʨʠʰ˂ʝˁʝ 

ʦʙʘʚʝʟʥʦ, ʜʘ ʿʝ ʫʧʦʪʨʝʙʘ ʤʝʨʝʥʘ ʩʪʝʧʝʥʦʤ ʟʘʚʠʩʥʦʩʪʠ ʩʠʩʪʝʤʘ, ʧʨʝ ʥʝʛʦ ʢʦʣʠʯʠʥʦʤ 

ʜʥʝʚʥʦʛ ʢʦʨʠʰ˂ʝˁʘ ʠ ʫʯʝʩʪʘʣʦʩʪʠ ʫʧʦʪʨʝʙʝ, ʟʥʘʯʘʿʥʦ ʫ ʚʝʟʠ ʩʘ ʟʘʜʦʚʦˀʩʪʚʦʤ 

ʢʦʨʠʩʥʠʢʘ. ʌʨʝʢʚʝʥʮʠʿʘ ʧʨʠʩʪʫʧʘ ʠ ʚʨʝʤʝʥʩʢʦ ʟʘʜʨʞʘʚʘˁʝ ʥʘ ʩʠʩʪʝʤʫ ʜʠʨʝʢʪʥʦ 

ʫʪʠʯʫ ʥʘ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʟʘ ʧʦʩʣʦʚʥʫ ʠʥʪʝʣʠʛʝʥʮʠʿʫ [105]. ɼʨʫʛʠ 

ʘʫʪʦʨʠ ʩʫ ʧʨʦʥʘʰʣʠ ʟʥʘʯʘʿʥʫ ʚʝʟʫ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʫ 

ʢʦʥʪʝʢʩʪʫ ʝ-ʫʯʝˁʘ [130]. ɼʨʫʛʝ ʜʚʝ ʩʪʫʜʠʿʝ ʪʘʢʦʹʝ ʧʨʦʥʘʣʘʟʝ ʚʝʟʫ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ 

ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʫ ʢʦʥʪʝʢʩʪʫ ʧʦʨʪʘʣʘ ʟʘʧʦʩʣʝʥʠʭ [102] ʠ ʩʠʩʪʝʤʘ ʟʘ 

ʝʣʝʢʪʨʦʥʩʢʫ ʫʧʨʘʚʫ [89]. ʉʪʫʜʠʿʘ, ʫ ʢʦʿʦʿ ʥʠʿʝ ʧʨʦʥʘʹʝʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ 

ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ, ʧʦʩʤʘʪʨʘ ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ [91].  

ɽʤʧʠʨʠʿʩʢʠ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ 

ʢʦʨʠʩʥʠʢʘ ʩʫ ʩʫʤʠʨʘʥʠ ʫ ʪʘʙʝʣʠ II-12.  
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ʊʘʙʝʣʘ II-12. ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʚʝʟʝ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ 

ʩʠʩʪʝʤʘ ʠ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ 

ɺʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɽʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʈʝʟʫʣʪʘʪ  

ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ Ÿ ɿʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨ. 

[127] ʧʦʩʪʦʿʠ 

 [106] ʧʦʩʪʦʿʠ 

 [105] ʧʦʩʪʦʿʠ 

 [102] ʧʦʩʪʦʿʠ 

 [89] ʧʦʩʪʦʿʠ 

 [130] ʧʦʩʪʦʿʠ 

 [91] ʥʝ ʧʦʩʪʦʿʠ 

ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ Ÿ ʅʝʪʦ ʢʦʨʠʩʪʠ. ʋ ʚʝ˂ʠʥʠ ʝʤʧʠʨʠʿʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ 

ʧʨʦʥʘʹʝʥʘ ʿʝ ʧʦʟʠʪʠʚʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ. ʈʝʟʫʣʪʘʪʠ ʩʫ 

ʩʫʤʠʨʘʥʠ ʫ ʪʘʙʝʣʠ II-13. ʋ ʥʝʢʦʣʠʢʦ ʩʪʫʜʠʿʘ ʿʝ ʧʨʦʥʘʹʝʥʘ ʧʦʟʠʪʠʚʥʘ ʚʝʟʘ ʠʟʤʝʹʫ 

ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʠ ʙʦˀʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʥʘ ʧʦʩʣʫ [102], [105], [106], [129]. ʋ ʩʪʫʜʠʿʠ 

ʢʦʿʫ ʩʫ ʩʧʨʦʚʝʣʠ ɺʫ ʠ ɺʘʥʛ [88] ʥʠʿʝ ʧʨʦʥʘʹʝʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʠ 

ʩʪʠʮʘˁʘ ʥʦʚʠʭ ʟʥʘˁʘ, ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʙʦˀʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʥʘ ʧʦʩʣʫ. ʋ ʠʩʪʨʘʞʠʚʘˁʫ, 

ʫ ʢʦʿʝʤ ʿʝ ʧʦʩʤʘʪʨʘʥʘ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʠ ʫʥʘʧʨʝʹʝʥ ʩʠʩʪʝʤ ʫʯʝˁʘ, ʣʠʯʥʠ ʨʘʩʪ ʠ 

ʨʘʟʚʦʿ ʢʘʦ ʤʝʨʝ ʥʝʪʦ ʢʦʨʠʩʪʠ, ʥʠʿʝ ʧʨʦʥʘʹʝʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʧʦʤʝʥʫʪʝ ʜʚʝ ʜʠʤʝʥʟʠʿʝ 

[127]. ʏʝʥ [104] ʿʝ ʠʜʝʥʪʠʬʠʢʦʚʘʦ ʟʥʘʯʘʿʘʥ ʦʜʥʦʩ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ ʢʦʿʘ 

ʿʝ ʠʟʤʝʨʝʥʘ ʩʘ ʜʚʝ ʤʝʨʝ: ʩʦʮʠʿʘʣʠʟʘʮʠʿʘ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ ʠ ʘʜʘʧʪʘʮʠʿʘ ʥʘ ʧʦʩʣʫ. ʋ 

ʜʨʫʛʠʤ ʩʪʫʜʠʿʘʤʘ ʿʝ ʪʘʢʦʹʝ ʧʦʪʚʨʹʝʥ ʦʚʘʿ ʦʜʥʦʩ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʠ ʥʝʪʦ 

ʢʦʨʠʩʪʠ [89], [131].  

ʊʘʙʝʣʘ II-13. ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʫʧʦʪʨʝʙʝ 

ʩʠʩʪʝʤʘ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ 

ɺʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɽʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʈʝʟʫʣʪʘʪ  

ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ Ÿ ʅʝʪʦ ʢʦʨʠʩʪʠ [106] ʧʦʩʪʦʿʠ 

 [104] ʧʦʩʪʦʿʠ 

 [105] ʧʦʩʪʦʿʠ 

 [129] ʧʦʩʪʦʿʠ 

 [102] ʧʦʩʪʦʿʠ 

 [89] ʧʦʩʪʦʿʠ 

 [131] ʧʦʩʪʦʿʠ 

 [127] ʥʝ ʧʦʩʪʦʿʠ 

 [88] ʥʝ ʧʦʩʪʦʿʠ 
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ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ Ÿ ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ. ʉʣʠʯʥʦ ʢʘʦ ʠ ʫ ʨʝʟʫʣʪʘʪʠʤʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʢʦʿʠʤ ʿʝ ʧʦʩʤʘʪʨʘʥ ʦʙʨʥʫʪ ʦʜʥʦʩ, ʛʦʪʦʚʦ ʫ ʩʚʠʤ ʩʪʫʜʠʿʘʤʘ ʿʝ 

ʧʨʦʥʘʹʝʥʘ  ʚʝʟʘ ʠʟʤʝʹʫ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ. ʅʠʪʠ ʫ ʿʝʜʥʦʿ 

ʩʪʫʜʠʿʠ ʥʠʿʝ ʦʙʨʘʟʣʦʞʝʥʦ ʟʙʦʛ ʯʝʛʘ ʩʝ ʥʝʢʘʜʘ ʧʦʩʤʘʪʨʘ ʚʝʟʘ ʠʟʤʝʹʫ ʦʚʝ ʜʚʝ ʜʠʤʝʥʟʠʿʝ 

ʫ ʿʝʜʥʦʤ ʠʣʠ ʜʨʫʛʦʤ ʩʤʝʨʫ. ʅʝʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʩʤʘʪʨʘʣʘ ʚʝʟʫ ʫ ʦʙʘ ʩʤʝʨʘ, ʢʘʦ 

ʰʪʦ ʿʝ ʧʨʝʧʦʨʫʯʝʥʦ ʫ ʨʝʜʝʬʠʥʠʩʘʥʦʤ ɼ&ʄ ʤʦʜʝʣʫ ʫʩʧʝʭʘ ʀʉ, ʠ ʧʨʦʥʘʰʣʘ ʜʘ 

ʜʠʤʝʥʟʠʿʝ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʫʪʠʯʫ ʿʝʜʥʘ ʥʘ ʜʨʫʛʫ [102], 

[106], [127], [130]. ʋ ʩʪʫʜʠʿʠ ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ, ʃʠʥ [128] ʿ ʝ 

ʫʪʚʨʜʠʦ ʜʘ ʿʝ ʟʘʜʦʚʦˀʩʪʚʦ ʩʠʩʪʝʤʘ ʫ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʫʧʦʪʨʝʙʦʤ ʩʠʩʪʝʤʘ ʢʘʦ ʠ ʩʘ 

ʥʘʤʝʨʦʤ ʦ ʫʧʦʪʨʝʙʠ ʩʠʩʪʝʤʘ. ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʿʝ ʩʥʘʞʥʦ ʧʦʚʝʟʘʥʘ ʩʘ 

ʫʧʦʪʨʝʙʦʤ ʢʘʜʘ ʿʝ ʦʥʘ ʤʝʨʝʥʘ ʩʘ ʥʘʤʝʨʦʤ ʦ ʫʧʦʪʨʝʙʠ [88], [98]. ʋ ʠʩʪʨʘʞʠʚʘˁʫ ʢʦʿʝ 

ʿʝ ʠʩʧʠʪʠʚʘʣʦ ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʫ ʧʨʝʜʫʟʝ˂ʫ, ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 

ʦʙʫʢʫ ʥʦʚʠʭ ʟʘʧʦʩʣʝʥʠʭ, ʥʠʿʝ ʧʨʦʥʘʹʝʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʟʘʜʦʚʦˀʩʪʚʘ ʟʘʧʦʩʣʝʥʠʭ ʠ 

ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ [104].  

ʋ ʪʘʙʝʣʠ II-14 ʩʫ ʧʨʠʢʘʟʘʥʠ ʝʤʧʠʨʠʿʩʢʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ ʟʘʜʦʚʦˀʩʪʚʘ 

ʢʦʨʠʩʥʠʢʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ. 

ʊʘʙʝʣʘ II-14. ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ 

ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 

ɺʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɽʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʈʝʟʫʣʪʘʪ  

ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨ. Ÿ ʋʧʦʪʨʝʙʘ 

ʩʠʩʪʝʤʘ 

[127] ʧʦʩʪʦʿʠ 

 [106] ʧʦʩʪʦʿʠ 

 [102] ʧʦʩʪʦʿʠ 

 [128] ʧʦʩʪʦʿʠ 

 [130] ʧʦʩʪʦʿʠ 

 [88] ʧʦʩʪʦʿʠ 

 [98] ʧʦʩʪʦʿʠ 

 [104] ʥʝ ʧʦʩʪʦʿʠ 

ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ Ÿ ʅʝʪʦ ʢʦʨʠʩʪʠ. ɽʤʧʠʨʠʿʩʢʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ 

ʧʦʩʪʦʿʠ ʿʘʢʘ ʚʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ. 

ɿʘʥʠʤˀʠʚʦ ʿʝ ʜʘ ʩʫ ʩʚʝ ʩʪʫʜʠʿʝ, ʢʦʿʝ ʩʫ ʧʦʩʤʘʪʨʘʣʝ ʦʚʘʿ ʦʜʥʦʩ, ʧʨʦʥʘʰʣʝ ʧʦʟʠʪʠʚʥʫ 

ʚʝʟʫ ʠʟʤʝʹʫ ʧʦʤʝʥʫʪʝ ʜʚʝ ʜʠʤʝʥʟʠʿʝ. ʇʨʦʥʘʹʝʥʦ ʿʝ ʜʘ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʠʤʘ 

ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʫʥʘʧʨʝʹʝˁʝ ʧʝʨʬʦʨʤʘʥʩʠ ʫʯʝˁʘ, ʩʪʠʮʘˁʝ ʥʦʚʠʭ ʟʥʘˁʘ, ʫʰʪʝʜʫ 
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ʚʨʝʤʝʥʘ ʠ ʪʨʦʰʢʦʚʘ [91], ʙʦˀʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʥʘ ʧʦʩʣʫ [102], [105], [106], [129] ʠ 

ʣʠʯʥʠ ʨʘʩʪ ʠ ʨʘʟʚʦʿ [127]. ʋ ʩʪʫʜʠʿʠ ʫ ʢʦʿʦʿ ʿʝ ʠʩʪʨʘʞʠʚʘʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʟʘʜʦʚʦˀʩʪʚʘ 

ʢʦʨʠʩʥʠʢʘ ʠ ʠʥʜʠʚʠʜʫʘʣʥʦʛ ʫʪʠʮʘʿʘ ʢʦʿʠ ʩʠʩʪʝʤ ʠʤʘ ʥʘ ʧʦʿʝʜʠʥʮʘ, ʘʫʪʦʨʠ ʩʫ 

ʟʘʢˀʫʯʠʣʠ ʜʘ ʿʝ ʟʘʜʦʚʦˀʩʪʚʦ ʫ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʣʦʿʘʣʥʦʰ˂ʫ ʯʣʘʥʦʚʘ ʠʥʪʝʨʥʝʪ ʟʘʿʝʜʥʠʮʘ 

[98]. ʋ ʠʩʪʨʘʞʠʚʘˁʫ, ʢʦʿʝ ʿʝ ʧʦʩʤʘʪʨʘʣʦ ʩʠʩʪʝʤʝ ʟʘ ʝʣʝʢʪʨʦʥʩʢʫ ʫʧʨʘʚʫ, ɺʘʥʛ ʠ ʃʠʘʦ 

[89] ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʧʦʩʪʦʿʠ ʧʦʟʠʪʠʚʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ 

ʿʝʜʥʦʩʪʘʚʥʠʿʝʛ ʦʙʘʚˀʘˁʘ ʧʦʩʣʘ ʠ ʫʰʪʝʜʝ ʚʨʝʤʝʥʘ, ʢʘʦ ʤʝʨʘ ʥʝʪʦ ʢʦʨʠʩʪʠ.  

ʋ ʪʘʙʝʣʠ II-15 ʩʫ ʩʫʤʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʝʪʭʦʜʥʠʭ ʝʤʧʠʨʠʿʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ 

ʧʦʩʤʘʪʨʘʿʫ ʚʝʟʫ ʠʟʤʝʹʫ ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ.  

ʊʘʙʝʣʘ II-15. ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʚʝʟʫ ʠʟʤʝʹʫ 

ʟʘʜʦʚʦˀʩʪʚʘ ʢʦʨʠʩʥʠʢʘ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ 

ɺʝʟʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ɽʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʈʝʟʫʣʪʘʪ  

ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ Ÿ ʅʝʪʦ 

ʢʦʨʠʩʪʠ 

[127] ʧʦʩʪʦʿʠ 

 [106] ʧʦʩʪʦʿʠ 

 [91] ʧʦʩʪʦʿʠ 

 [105] ʧʦʩʪʦʿʠ 

 [129] ʧʦʩʪʦʿʠ 

 [102] ʧʦʩʪʦʿʠ 

 [89] ʧʦʩʪʦʿʠ 

 [98] ʧʦʩʪʦʿʠ 

 

ʊʘʙʝʣʝ ʦʜ II-6 ʜʦ II-15 ʧʨʠʢʘʟʫʿʫ ʨʝʟʠʤʝ ʧʨʝʛʣʝʜʘ ʣʠʪʝʨʘʪʫʨʝ ʝʤʧʠʨʠʿʩʢʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʜʠʤʝʥʟʠʿʘ ʫʩʧʝʭʘ ʨʝʜʝʬʠʥʠʩʘʥʦʛ ɼ&ʄ ʤʦʜʝʣʘ. ɺʝ˂ʠʥʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʦʩʣʘˁʘ ʩʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʨʠʩʪʫʧ ʧʦʿʝʜʠʥʘʮʘ ʢʦʿʠ ʩʫ ʫʯʝʩʪʚʦʚʘʣʠ ʫ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʠ ˁʠʭʦʚʝ ʧʝʨʮʝʧʮʠʿʝ ʦ ʠʥʬʦʨʤʘʮʠʦʥʦʤ ʩʠʩʪʝʤʫ. ɸʥʘʣʠʟʦʤ ʧʦʜʘʪʘʢʘ 

ʠʟ ʪʘʙʝʣʘ ʠ ʚʠʟʫʝʣʥʦʤ ʢʦʤʧʘʨʘʮʠʿʦʤ ʩʣʠʢʝ II-12 ʜʦʣʘʟʠ ʩʝ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʧʦʩʪʦʿʠ 

ʢʦʥʟʠʩʪʝʥʪʥʘ ʧʦʜʨʰʢʘ ʟʘ ʚʝʟʝ: ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ Ÿ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʠ 

ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ Ÿ ʥʝʪʦ ʢʦʨʠʩʪʠ. ʀʟ ʦʚʦʛ ʩʝ ʟʘʢˀʫʯʫʿʝ ʜʘ ʠʥʬʦʨʤʘʮʠʦʥʠ 

ʩʠʩʪʝʤ ʢʦʿʠ ʠʤʘ ʚʠʩʦʢ ʪʝʭʥʠʯʢʠ ʢʚʘʣʠʪʝʪ ʜʠʨʝʢʪʥʦ ʧʨʦʠʟʚʦʜʠ ʚʝ˂ʝ ʟʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ, ʠ ʚʝ˂ʝ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʜʦʚʦʜʠ ʜʦ ʚʝ˂ʠʭ ʥʝʪʦ ʢʦʨʠʩʪʠ.  
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ʉʣʠʢʘ II-12. ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʧʨʝʛʣʝʜʘ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʜʠʤʝʥʟʠʿʝ ʫʩʧʝʭʘ ɼ&ʄ 

ʤʦʜʝʣʘ  

3.4  ɼʨʫʛʠ ʤʦʜʝʣʠ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 

ʋ ʪʦʢʫ ʧʨʝʛʣʝʜʘ ʣʠʪʝʨʘʪʫʨʝ ʫʦʯʝʥʘ ʿʝ ʧʦʧʫʣʘʨʥʦʩʪ ʤʦʜʝʣʘ ʧʨʠʭʚʘʪʘˁʘ 

ʪʝʭʥʦʣʦʛʠʿʝ [14] ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʠʩʧʠʪʠʚʘˁʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʩʘ ʘʩʧʝʢʪʘ 

ʧʨʠʭʚʘʪʘˁʘ. ʀʘʢʦ ʧʨʠʭʚʘʪʘˁʝ ʥʠʿʝ ʿʝʜʥʘʢʦ ʫʩʧʝʭʫ, ʦʥʦ ʿʝ ʥʝʦʧʭʦʜʥʦ ʟʘ ʫʩʧʝʭ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ. ʇʦʨʝʜ ʦʚʦʛ ʤʦʜʝʣʘ, ʫ ʦʚʦʤ ʜʝʣʫ ʿʝ ʧʨʠʢʘʟʘʥ ʠ ʠʟʤʝˁʝʥ 

ʤʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. 

ʄʦʜʝʣ ʧʨʠʭʚʘʪʘˁʘ ʪʝʭʥʦʣʦʛʠʿʝ 

ʄʦʜʝʣ ʧʨʠʭʚʘʪʘˁʘ ʪʝʭʥʦʣʦʛʠʿʝ ʿʝ ʘʜʘʧʪʘʮʠʿʘ ʪʝʦʨʠʿʝ ʨʘʟʫʤʥʦʛ ʜʝʣʦʚʘˁʘ 

ʧʦʩʝʙʥʦ ʨʘʟʚʠʿʝʥʘ ʟʘ ʦʮʝʥʫ ʧʨʠʭʚʘʪʘˁʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʦʜ ʩʪʨʘʥʝ ʢʦʨʠʩʥʠʢʘ 

[14], [133]. ʎʠˀ ʤʦʜʝʣʘ ʧʨʠʭʚʘʪʘˁʘ ʪʝʭʥʦʣʦʛʠʿʝ ʿʝ ʜʘ ʧʨʫʞʠ ʦʙʿʘʰˁʝˁʝ ʬʘʢʪʦʨʘ, 

ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʧʨʠʭʚʘʪʘˁʝ ʨʘʯʫʥʘʨʩʢʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʢʦʿʠ ʩʫ ʦʧʰʪʠ ʠ ʦʙʿʘʰˁʘʚʘʿʫ 

ʧʦʥʘʰʘˁʝ ʢʦʨʠʩʥʠʢʘ ʫ ʫʧʦʪʨʝʙʠ ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ ʪʝʭʥʦʣʦʛʠʿʘ.  

ʄʦʜʝʣ ʧʨʠʭʚʘʪʘˁʘ ʪʝʭʥʦʣʦʛʠʿʝ ʩʝ ʙʘʟʠʨʘ ʥʘ ʜʚʘ ʢˀʫʯʥʘ ʬʘʢʪʦʨʘ ʟʘ 

ʧʨʠʭʚʘʪʘˁʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʘ ʪʦ ʩʫ ʜʦʞʠʚˀʘʿ ʫʧʦʪʨʝʙˀʠʚʦʩʪʠ ʠ ʜʦʞʠʚˀʘʿ 

ʿʝʜʥʦʩʪʘʚʥʦʩʪʠ ʫʧʦʪʨʝʙʝ, ʧʨʠʢʘʟʘʥʠʭ ʥʘ ʩʣʠʮʠ II-13 [14], [133]. ɼʦʞʠʚˀʘʿ 

ʫʧʦʪʨʝʙˀʠʚʦʩʪʠ ʿʝ ʜʝʬʠʥʠʩʘʥ ʢʘʦ ʠʥʜʠʚʠʜʫʘʣʥʠ ʜʦʞʠʚˀʘʿ ʢʦʨʠʩʥʠʢʘ ʜʘ ˂ʝ ʫʧʦʪʨʝʙʘ 

ʦʜʨʝʹʝʥʦʛ ʩʠʩʪʝʤʘ ʧʦʚʝ˂ʘʪʠ ˁʝʛʦʚ/ˁʝʥ ʫʯʠʥʘʢ ʥʘ ʧʦʩʣʫ. ɼʦʞʠʚˀʘʿ ʿʝʜʥʦʩʪʘʚʥʦʩʪʠ 
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ʫʧʦʪʨʝʙʝ ʩʝ ʦʜʥʦʩʠ ʥʘ ʩʪʝʧʝʥ ʥʘʧʦʨʘ ʢʦʿʠ ʿʝ ʧʦʪʨʝʙʥʦ ʫʣʦʞʠʪʠ ʧʨʠʣʠʢʦʤ ʫʧʦʪʨʝʙʝ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ. 

ʉʣʠʢʘ II-13. ʄʦʜʝʣ ʧʨʠʭʚʘʪʘˁʘ ʪʝʭʥʦʣʦʛʠʿʝ [133] 

ʉʧʦˀʥʝ ʧʨʦʤʝʥˀʠʚʝ ʠʣʠ ʩʧʦˀʥʠ ʠʤʧʫʣʩʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʨʘʟʣʠʯʠʪʝ ʪʝʭʥʠʯʢʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʠʩʪʝʤʘ ʠ ʜʠʨʝʢʪʥʦ ʫʩʣʦʚˀʘʚʘʿʫ ʜʦʞʠʚˀʘʿ ʫʧʦʪʨʝʙˀʠʚʦʩʪʠ ʠ 

ʿʝʜʥʦʩʪʘʚʥʦʩʪʠ ʫʧʦʪʨʝʙʝ. ʂʦʨʠʩʥʠʮʠ, ʥʘ ʦʩʥʦʚʫ ʜʦʞʠʚˀʝʥʝ ʿʝʜʥʦʩʪʘʚʥʦʩʪʠ 

ʫʧʦʪʨʝʙʝ ʠ ʫʧʦʪʨʝʙˀʠʚʦʩʪʠ ʩʠʩʪʝʤʘ, ʨʘʟʚʠʿʘʿʫ ʩʪʘʚ ʠ ʥʘʤʝʨʫ ʢʦʿʝ ʫʪʠʯʫ ʥʘ ʩʪʚʘʨʥʫ 

ʫʧʦʪʨʝʙʫ ʩʠʩʪʝʤʘ.  

ɼʘˀʠ ʨʘʟʚʦʿ ʦʚʦʛ ʤʦʜʝʣʘ ʿʝ ʫʩʤʝʨʝʥ ʢʘ ʫʪʚʨʹʠʚʘˁʫ ʚʝʟʘ ʠʟʤʝʹʫ 

ʠʥʜʠʚʠʜʫʘʣʥʠʭ ʨʘʟʣʠʢʘ ʠ ʧʨʦʮʝʩʘ ʧʨʠʭʚʘʪʘˁʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ [134]. ʇʨʦʰʠʨʝʥ 

ʤʦʜʝʣ ʧʨʠʭʚʘʪʘˁʘ ʪʝʭʥʦʣʦʛʠʿʝ (ʝʥʛʣ. Extended Technology Acceptance Model ï TAM2) 

ʿʝ ʥʘʩʪʘʦ ʢʘʦ ʧʦʪʨʝʙʘ ʟʘ ʨʘʟʫʤʝʚʘˁʝʤ ʬʘʢʪʦʨʘ ʢʦʿʠ ʛʨʘʜʝ ʜʠʤʝʥʟʠʿʫ ʜʦʞʠʚˀʘʿ 

ʫʧʦʪʨʝʙˀʠʚʦʩʪʠ, ʢʘʦ ʠ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʩʝ ʦʚʠ ʬʘʢʪʦʨʠ ʤʝˁʘʿʫ ʫʩʣʝʜ ʚʨʝʤʝʥʘ ʩʘ 

ʧʦʚʝ˂ʘˁʝʤ ʠʩʢʫʩʪʚʘ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ [18]. ʌʘʢʪʦʨʠ4 ʩʫ ʛʨʫʧʠʩʘʥʠ ʫ ʩʦʮʠʿʘʣʥʝ 

(ʩʫʙʿʝʢʪʠʚʥʝ ʥʦʨʤʝ, ʜʦʙʨʦʚʦˀʥʘ ʫʧʦʪʨʝʙʘ ʠ ʩʣʠʢʘ ʣʠʯʥʦʩʪʠ ʫ ʛʨʫʧʠ) ʠ ʢʦʛʥʠʪʠʚʥʝ 

(ʨʝʣʝʚʘʥʪʥʦʩʪ ʧʦʩʣʘ, ʢʚʘʣʠʪʝʪ ʠʟʣʘʟʥʠʭ ʚʝʣʠʯʠʥʘ, ʫʦʯˀʠʚʦʩʪ ʨʝʟʫʣʪʘʪʘ ʠ ʜʦʞʠʚˀʘʿ 

ʿʝʜʥʦʩʪʘʚʥʦʩʪʠ ʫʧʦʪʨʝʙʝ). ʇʨʦʰʠʨʝʥ ʤʦʜʝʣ ʧʨʠʭʚʘʪʘˁʘ ʪʝʭʥʦʣʦʛʠʿʝ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ 

ʩʣʠʮʠ II-14.  

                                           
4 ʀʟʚʦʨʥʠ ʥʘʟʠʚʠ ʬʘʢʪʦʨʘ ʩʫ: ʩʫʙʿʝʢʪʠʚʥʝ ʥʦʨʤʝ (ʝʥʛʣ. subjective norm), ʜʦʙʨʦʚʦˀʥʘ ʫʧʦʪʨʝʙʘ (ʝʥʛʣ. 

voluntariness), ʩʣʠʢʘ ʣʠʯʥʦʩʪʠ ʫ ʛʨʫʧʠ (ʝʥʛʣ. image), ʨʝʣʝʚʘʥʪʥʦʩʪ ʧʦʩʣʘ (ʝʥʛʣ. job relevance), 

ʢʚʘʣʠʪʝʪ ʠʟʣʘʟʥʠʭ ʚʝʣʠʯʠʥʘ (ʝʥʛʣ. output quality), ʫʦʯˀʠʚʦʩʪ ʨʝʟʫʣʪʘʪʘ (ʝʥʛʣ. result demonstrability) ʠ 

ʜʦʞʠʚˀʘʿ ʿʝʜʥʦʩʪʘʚʥʦʩʪʠ ʫʧʦʪʨʝʙʝ (ʝʥʛʣ. perceived ease of use).  

 

ɼʦʞʠʚˀʝʥʘ 

ʫʧʦʪʨʝʙˀʠʚʦʩʪ 

 

ʉʧʦˀʥʝ 

ʧʨʦʤʝˁʠʚʝ 
 

ɼʦʞʠʚˀʝʥʘ 

ʿʝʜʥʦʩʪʘʚʥʦʩʪ 

ʫʧʦʪʨʝʙʝ 

ʉʪʚʘʨʥʘ 

ʫʧʦʪʨʝʙʘ 

ʩʠʩʪʝʤʘ 
 

ʉʪʘʚ ʧʨʝʤʘ 

ʫʧʦʪʨʝʙʠ 
 

ɹʠʭʝʚʠʦʨʘʣʥʘ 

ʥʘʤʝʨʘ 

ʫʧʦʪʨʝʙʝ 
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 ʉʣʠʢʘ II-14. ʇʨʦʰʠʨʝʥ ʤʦʜʝʣ ʧʨʠʭʚʘʪʘˁʘ ʪʝʭʥʦʣʦʛʠʿʝ - ʊɸʄ2 [18] 

 

ʀʟʤʝˁʝʥ ʤʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ  

ʀʟʤʝˁʝʥ ʤʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (ʝʥʛʣ. Respecificated Model of 

IS Success) [111], ʧʨʠʢʘʟʘʥ ʥʘ ʩʣʠʮʠ II-15, ʧʦʩʤʘʪʨʘ ʠ ʢʨʠʪʠʢʫʿʝ ʧʨʚʦʙʠʪʥʠ ʤʦʜʝʣ 

ʫʩʧʝʭʘ ʀʉ [17] ʨʘʟʜʚʘʿʘʿʫ˂ʠ ʫʩʧʝʭ ʠ ʫʧʦʪʨʝʙʫ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʀʘʢʦ ʦʚʘʿ 

ʤʦʜʝʣ ʧʨʝʜʩʪʘʚˀʘ ʩʘʤʦ ʤʦʜʠʬʠʢʘʮʠʿʫ ʦʨʠʛʠʥʘʣʥʦʛ ɼ&ʄ ʤʦʜʝʣʘ ʠ ˁʝʛʦʚʘ ʧʨʠʤʝʥʘ 

ʥʠʿʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʟʘʞʠʚʝʣʘ, ʠʤʘʦ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʠʟʛʨʘʜˁʫ ʨʝʜʝʬʠʥʠʩʘʥʦʛ 

ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ.  

ɸʫʪʦʨ ʿʝ ʫ ʩʚʦʤ ʤʦʜʝʣʫ ʢʦʤʙʠʥʦʚʘʦ ʝʣʝʤʝʥʪʝ ʦʨʠʛʠʥʘʣʥʦʛ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ 

[17] ʠ ʤʦʜʝʣʘ ʧʨʠʭʚʘʪʘˁʘ ʪʝʭʥʦʣʦʛʠʿʝ [14], [133] ʥʘʛʣʘʰʘʚʘʿʫ˂ʠ ʜʘ ʮʝʦ ʧʨʦʮʝʩ ʫʩʧʝʭʘ 

ʧʦʯʠˁʝ ʦʜ ʦʯʝʢʠʚʘˁʘ ʢʦʨʠʩʥʠʢʘ ʠ ʫʧʦʪʨʝʙʝ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ. ʐʪʦ ʩʫ 

ʦʯʝʢʠʚʘˁʘ ʢʦʨʠʩʥʠʢʘ ʦ ʤʦʛʫ˂ʠʤ ʢʦʨʠʩʪʠʤʘ ʦʜ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʚʝ˂ʘ, ʪʦ ˂ʝ ʙʠʪʠ ʚʝ˂ʘ 

ʫʠ ʧʦʪʨʝʙʘ ʀʉ. ɸʫʪʦʨ ʥʘʛʣʘʰʘʚʘ ʜʘ ʩʝ ʧʦʩʣʝʜʠʮʝ ʫʧʦʪʨʝʙʝ ʢʦʿʝ ʩʠʩʪʝʤ ʠʤʘ ʥʘ 

ʧʦʿʝʜʠʥʮʝ, ʦʨʛʘʥʠʟʘʮʠʿʫ ʠ ʮʝʣʦ ʜʨʫʰʪʚʦ, ʤʦʛʫ ʫʧʦʨʝʜʠʪʠ ʩʘ ʜʠʤʝʥʟʠʿʘʤʘ ʫʪʠʮʘʿʘ ʠʟ 

ʦʨʠʛʠʥʘʣʥʦʛ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ, ʘʣʠ ʜʘ ʧʦʩʣʝʜʠʮʝ ʫʪʠʮʘʿʘ ʥʠʩʫ ʫʟʨʦʯʥʠʮʠ ʫʩʧʝʭʘ ʀʉ. 

ɸʫʪʦʨ, ʢʘʦ ʟʘʚʠʩʥʫ ʧʨʦʤʝˁʠʚʫ ʫ ʤʦʜʝʣʫ ʫʩʧʝʭʘ, ʫʟʠʤʘ ʜʠʤʝʥʟʠʿʫ ʟʘʜʦʚʦˀʩʪʚʘ 

 

 

 

 

 

 

 

ɼʦʞʠʚˀʝʥʘ 

ʫʧʦʪʨʝʙˀʠʚʦʩʪ 

 

ʉʣʠʢʘ 

ʣʠʯʥʦʩʪʠ ʫ 

ʛʨʫʧʠ 
 

ɼʦʞʠʚˀʝʥʘ 

ʿʝʜʥʦʩʪʘʚʥʦʩʪ 

ʫʧʦʪʨʝʙʝ 

ʇʦʥʘʰʘˁʝ 

ʧʨʠʣʠʢʦʤ 

ʫʧʦʪʨʝʙʝ 
 

ʅʘʤʝʨʘ 

ʫʧʦʪʨʝʙʝ 
 

ʈʝʣʝʚʘʥʪʥʦʩʪ 

ʧʦʩʣʘ 
 

ʂʚʘʣʠʪʝʪ 

ʠʟʣʘʟʥʠʭ 

ʚʝʣʠʯʠʥʘ 
 

ʋʦʯˀʠʚʦʩʪ 

ʨʝʟʫʣʪʘʪʘ 
 

ʉʫʙʿʝʢʪʠʚʥʝ 

ʥʦʨʤʝ 
 

ʀʩʢʫʩʪʚʦ 
 

ɼʦʙʨʦʚʦˀʥʘ 

ʫʧʦʪʨʝʙʘ 

ʄʦʜʝʣ ʧʨʠʭʚʘʪʘˁʘ ʪʝʭʥʦʣʦʛʠʿʝ 
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ʢʦʨʠʩʥʠʢʘ ʠ ʪʚʨʜʠ ʜʘ, ʫʢʦʣʠʢʦ ʿʝ ʢʦʨʠʩʥʠʢ ʟʘʜʦʚʦˀʥʠʿʠ, ʪʠʤʝ ˂ʝ ʠ ʦʯʝʢʠʚʘˁʘ ʦ 

ʙʫʜʫ˂ʠʤ ʫʧʦʪʨʝʙʘʤʘ ʩʠʩʪʝʤʘ ʙʠʪʠ ʚʝ˂ʘ.  

     

ʉʣʠʢʘ II-15. ʀʟʤʝˁʝʥ ʤʦʜʝʣ ʫʩʧʝʭʘ ʀʉ [111]. 

 

ɿʘʢˀʫʯʘʢ ʧʦʛʣʘʚˀʘ 

ʇʨʝʛʣʝʜʦʤ ʣʠʪʝʨʘʪʫʨʝ ʿʝ ʫʩʪʘʥʦʚˀʝʥʦ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʿʝʜʠʥʩʪʚʝʥʘ ʜʝʬʠʥʠʮʠʿʘ 

ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʦʿʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʤʝʥʠ ʥʘ ʩʚʝ ʩʠʩʪʝʤʝ ʧʘ ʯʘʢ ʠ ʥʘ 

ʩʠʩʪʝʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʄʦʜʝʣ ʢʦʿʠ ʿʝ ʜʦʙʠʦ ʥʘʿʚʝ˂ʫ ʧʘʞˁʫ ʦʜ ʩʪʨʘʥʝ ʠʩʪʨʘʞʠʚʘʯʢʝ 

ʿʘʚʥʦʩʪʠ ʿʝ ɼʝʃʦʥ ʠ ʄʝʢʃʠʥ ʤʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʦʜʥʦʩʥʦ, 

ʨʝʜʝʬʠʥʠʩʘʥ ʤʦʜʝʣ ʫʩʧʝʭʘ ʀʉ ʥʘʜ ʢʦʿʠʤ ʩʫ ʚʨʰʝʥʘ ʤʥʦʛʘ ʝʤʠʨʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ 

ʮʠˀʫ ʜʘˀʠʭ ʧʦʪʚʨʜʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʦʥʪʝʢʩʪʠʤʘ.  

ʂʘʢʦ ʩʪʦʧʘ ʫʯʝˁʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʚʝ˂ʘ ʦʜ ʩʪʦʧʝ ʪʝʭʥʦʣʦʰʢʠʭ ʧʨʦʤʝʥʘ, ʧʦʪʨʝʙʘʥ ʿʝ 

ʦʜʘʙʠʨ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʢʦʿʠ ʥʫʜʠ ʘʜʝʢʚʘʪʥʦ ʨʝʰʝˁʝ. ɱʝʜʘʥ ʦʜ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʦʿʠ ʧʦʜʨʞʘʚʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʫʟ ʧʦʤʦ˂ ʢʦʿʝʛ ʿʝ ʤʦʛʫ˂ʝ 

ʨʘʟʚʠʪʠ ʤʦʜʝʣ ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʿʝʩʪʝ ʩʠʩʪʝʤ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ.   

 

 

 

 

 

 

 

ʂʚʘʣʠʪʝʪ 

ʩʠʩʪʝʤʘ 
 

ʂʚʘʣʠʪʝʪ 

ʠʥʬʦʨʤʘʮʠʿʘ 
 

ɿʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ 
 

ɼʦʞʠʚˀʝʥʘ 

ʫʧʦʪʨʝʙˀʠʚʦʩʪ 
 

ʅʝʪʦ ʢʦʨʠʩʪʠ ʟʘ: 
 

ʇʦʿʝʜʠʥʮʝ 
 

ʆʨʛʘʥʠʟʘʮʠʿʝ 
 

ɼʨʫʰʪʚʦ 
 

ʆʯʝʢʠʚʘˁʘ ʥʝʪʦ 

ʢʦʨʠʩʪʠ ʦʜ ʙʫʜʫ˂ʝ 

ʫʧʦʪʨʝʙʝ ʀʉ 

ʋʧʦʪʨʝʙʘ 

ʀʉ 

ʇʦʩʣʝʜʠʮʝ ʫʧʦʪʨʝʙʝ ʀʉ 

ʧʦ ʧʦʿʝʜʠʥʮʘ, 

ʦʨʛʘʥʠʟʘʮʠʿʫ ʠ ʟʘʿʝʜʥʠʮʫ 
 

ʇʦʚʨʘʪʥʘ 

ʠʥʬʦʨʤʘʮʠʿʘ 
 

ʇʦʩʤʘʪʨʘˁʘ, ʣʠʯʥʦ 

ʠʩʢʫʩʪʚʦ ʠ ʫʪʠʩʮʠ ʦʜ 

ʜʨʫʛʠʭ 

 

2. ʄʝʨʝ ʢʚʘʣʠʪʝʪʘ 

ʩʠʩʪʝʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘ 

 

3. ʄʝʨʝ ʦʧʰʪʝ ʧʝʨʮʝʧʮʠʿʝ 
ʥʝʪʦ ʢʦʨʠʩʪʠ ʦʜ 

ʫʧʦʪʨʝʙʝ ʀʉ 

 

1. ʆʩʪʘʣʝ ʤʝʨʝ ʥʝʪʦ ʢʦʨʠʩʪʠ 

 

ʄʦʜʝʣ ʫʩʧʝʭʘ ʀʉ 
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4. ɽʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ  

 
Ăʇʦʩʪʦʿʝ ʜʚʘ ʦʩʥʦʚʥʘ ʬʘʢʪʦʨʘ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘʿʫ 

ʙʘʣʘʥʩ ʫ ʞʠʚʦʪʫ - ʠʥʪʝʨʥʝʪ ʠ ʦʙʨʘʟʦʚʘˁʝ. ɽ-ʫʯʝˁʝ 

ʝʣʠʤʠʥʠʰʝ ʙʘʨʠʿʝʨʝ ʚʨʝʤʝʥʘ ʠ ʨʘʩʪʦʿʘˁʘ, 

ʩʪʚʘʨʘʿʫ˂ʠ ʫʥʠʚʝʨʟʘʣʥʦ óʫʯʝˁʝ ʥʘ ʟʘʭʪʝʚô ʠ ʥʦʚʝ 

ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ ˀʫʜʝ, ʧʨʝʜʫʟʝ˂ʘ ʠ ʠʥʜʫʩʪʨʠʿʝ.ñ 

ɷʦʥ ʏʝʤʙʝʨʩ, ʧʨʝʜʩʝʜʥʠʢ ʧʨʝʜʫʟʝ˂ʘ ʎʠʩʢʦ ʉʠʩʪʝʤʩ 

 

ʋ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʿʝ ʧʨʠʢʘʟʘʥʦ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʩʘ ʘʩʧʝʢʪʘ ʠʥʬʦʨʤʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ ʠ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ɺʝʦʤʘ ʿʝ ʚʘʞʥʦ ʜʘ ʩʝ ʨʘʟʫʤʝ ʨʘʟʚʦʿ, ʫʧʦʪʨʝʙʘ, 

ʫʪʠʮʘʿ ʠ ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʢʘʢʦ ʙʠ ʩʝ ʦʤʦʛʫ˂ʠʣʘ ʘʜʝʢʚʘʪʥʘ 

ʜʠʩʢʫʩʠʿʘ, ʿʝʨ ʿʝ ʦʚʘʿ ʩʠʩʪʝʤ ʩʘʤʦ ʩʧʝʮʠʬʠʯʘʥ ʚʠʜ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ.  

ɼʘʥʘʩ ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ (ʀʂʊ) ʦʤʦʛʫ˂ʘʚʘʿʫ 

ʧʨʠʩʪʫʧʘˁʝ hʠʨʦʢʦʤ ʩʧʝʢʪʨʫ ʨʘʟʣʠʯʠʪʠʭ ʠʟʚʦʨʘ ʟʥʘˁʘ [135]. ʇʨʝʜʫʟʝ˂ʘ ʩʪʠʯʫ ʥʦʚʘ 

ʟʥʘˁʘ ʦʙʨʘʟʫʿʫ˂ʠ ʩʚʦʿʝ ʟʘʧʦʩʣʝʥʝ ʫʧʦʪʨʝʙʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʤʝʪʦʜʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʀʂʊ 

ʠʣʠ ɺʝʙ 2.0 ʪʝʭʥʦʣʦʛʠʿʠ. ʋʯʝˁʝ ʫʟ ʧʦʤʦ˂ ʪʝʭʥʦʣʦʛʠʿʝ, ʢʘʦ ʥʘʯʠʥ ʩʪʠʮʘˁʘ ʟʥʘˁʘ, 

ʦʧʰʪʝ ʿʝ ʧʨʠʭʚʘʪʝʥʦ ʨʝʰʝˁʝ ʦʜ ʩʪʨʘʥʝ ʤʥʦʛʠʭ ʧʨʝʜʫʟʝ˂ʘ ʫ ʮʠˀʫ ʧʨʫʞʘˁʘ 

ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ Ăʫʯʝˁʝ ʥʘ ʟʘʭʪʝʚñ, ʧʦʿʝʜʠʥʠʤ ʟʘʧʦʩʣʝʥʠʤʘ, ʫ ʮʠˀʫ ʩʤʘˁʝˁʘ ʚʨʝʤʝʥʘ 

ʠ ʪʨʦʰʢʦʚʘ ʦʙʫʢʝ. 

4.1  ɽʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ 

ʇʨʝʜʫʟʝ˂ʘ ʫ ʉʿʝʜʠˁʝʥʠʤ ɸʤʝʨʠʯʢʠʤ ɼʨʞʘʚʘʤʘ ʩʫ ʧʦʪʨʦʰʠʣʘ ʚʠʰʝ ʦʜ 60 

ʤʠʣʠʿʘʨʜʠ ʘʤʝʨʠʯʢʠʭ ʜʦʣʘʨʘ ʥʘ ʪʨʝʥʠʥʛʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʩʚʦʿʠʭ ʟʘʧʦʩʣʝʥʠʭ ʫ ʪʦʢʫ 

2012. ʛʦʜʠʥʝ, ʦʜ ʯʝʛʘ ʿʝ ʚʠʰʝ ʦʜ ʜʚʝ ʤʠʣʠʿʘʨʜʝ ʧʦʪʨʦʰʝʥʦ ʥʘ ʝ-ʫʯʝˁʝ [136]. ʋ ʠʩʪʦʤ 

ʠʟʚʝʰʪʘʿʫ ʩʝ ʧʨʦʮʝˁʫʿʝ ʜʘ ʿʝ ʥʘ ʛʣʦʙʘʣʥʦʤ ʥʠʚʦʫ ʧʦʪʨʦʰʝʥʦ ʦʢʦ 135 ʤʠʣʠʿʘʨʜʠ 

ʜʦʣʘʨʘ ʥʘ ʪʨʝʥʠʥʛʝ. ɽʬʝʢʪʠʚʥʝ ʠ ʝʬʠʢʘʩʥʝ ʤʝʪʦʜʝ ʪʨʝʥʠʥʛʘ ʠ ʦʙʨʘʟʦʚʘˁʘ ʟʘʧʦʩʣʝʥʠʭ 

ʩʫ ʥʝʦʧʭʦʜʥʝ ʫ ʜʘʥʘʰˁʠʤ ʧʨʝʜʫʟʝ˂ʠʤʘ ʢʦʿʘ ʥʘ ʦʚʘʿ ʥʘʯʠʥ ʠʩʧʦʨʫʯʫʿʫ ʩʚʦʿʠʤ 

ʟʘʧʦʩʣʝʥʠʤʘ ʥʝʦʧʭʦʜʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʠ ʧʦʪʨʝʙʥʝ ʚʝʰʪʠʥʝ [6].  

ɽ-ʫʯʝˁʝ ʦʙʝʟʙʝʹʫʿʝ ʥʘʯʠʥ ʜʘ ʠʥʜʫʩʪʨʠʿʘ ʧʦʚʝ˂ʘ ʝʬʠʢʘʩʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ 

ʩʧʨʦʚʦʜʝ˂ʠ ʪʨʝʥʠʥʛʝ ʠ ʦʙʫʢʝ ʥʘ ʨʘʜʥʦʤ ʤʝʩʪʫ [137]. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʩʝ ʧʦʩʪʠʞʫ 

ʞʝˀʝʥʠ ʮʠˀʝʚʠ ʫʯʠʥʢʘ. ʇʨʠʤʝʨʠ ʫʢˀʫʯʫʿʫ ʝʬʠʢʘʩʥʫ ʠʩʧʦʨʫʢʫ ʟʘʢʦʥʦʤ ʧʨʦʧʠʩʘʥʠʭ 

ʦʙʘʚʝʟʥʠʭ ʦʙʫʢʘ, ʢʘʦ ʠ ʫʥʘʧʨʝʹʝˁʝ ʚʝʰʪʠʥʘ ʦʩʦʙˀʘ ʢʦʿʝ ʿʝ ʘʥʛʘʞʦʚʘʥʦ ʫ ʧʨʦʠʟʚʦʜˁʠ 

ʠ ʢʦʿʝ ʥʘ ʦʚʘʿ ʥʘʯʠʥ ʤʦʞʝ ʜʘ ʨʘʜʠ ʠ ʜʘ ʩʝ ʤʝʹʫʩʦʙʥʦ ʩʘʚʝʪʫʿʝ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ 
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ʩʝʢʪʦʨʘ. ʆʚʘʿ ʚʠʜ ʫʯʝˁʘ ʪʘʢʦʹʝ ʦʤʦʛʫ˂ʘʚʘ ʧʨʝʜʫʟʝ˂ʠʤʘ ʜʘ ʠʩʪʦʚʨʝʤʝʥʦ ʦʙʫʯʘʚʘʿʫ 

ʨʘʟʣʠʯʠʪʘ ʦʜʝˀʝˁʘ ʰʠʨʦʤ ʟʝʤˀʝ. ɽ-ʫʯʝˁʝ ʢʦʤʙʠʥʫʿʝ ʥʘʧʨʝʜʥʝ ʤʦʛʫ˂ʥʦʩʪʠ 

ʨʘʯʫʥʘʨʘ, ʩʘʚʨʝʤʝʥʫ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʫʥʘʧʨʝʹʝʥʝ ʧʝʜʘʛʦʰʢʝ 

ʪʝʭʥʠʢʝ ʟʘ ʝʬʠʢʘʩʥʦ ʩʧʨʦʚʦʹʝˁʝ ʦʙʫʢʘ [137].  

ɻʨʫʧʘ ʘʫʪʦʨʘ ʿʝ ʧʨʝʜʚʠʜʝʣʘ ʜʘ ʿʝ ʙʫʜʫ˂ʠ ʪʨʝʥʜ ʝ-ʫʯʝˁʘ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ ʨʘʟʚʦʿ 

ʦʙʫʢʘ ʢʦʿʝ ʩʫ ʫʩʤʝʨʝʥʝ ʥʘ ʧʦʿʝʜʠʥʮʘ ʠ ʢʦʿʝ ʩʫ ʦʨʛʘʥʠʟʦʚʘʥʝ ʢʘʦ Ăʫʯʝˁʝ ʥʘ ʟʘʭʪʝʚñ,, ʘ 

ʢʦʿʝ ʩʣʫʞʝ ʟʘ ʨʘʟʚʦʿ ʟʘʧʦʩʣʝʥʠʭ ʫ ʧʨʝʜʫʟʝ˂ʫ [138]. ʅʘʢʦʥ ʿʝʜʘʥʘʝʩʪ ʛʦʜʠʥʘ ʜʨʫʛʘ 

ʛʨʫʧʘ ʘʫʪʦʨʘ ʧʦʪʚʨʹʫʿʝ ʦʚʘʿ ʪʨʝʥʜ ʜʝʪʘˀʥʦʤ ʘʥʘʣʠʟʦʤ ʣʠʪʝʨʘʪʫʨʝ ʝ-ʫʯʝˁʘ ʥʘ ʨʘʜʥʦʤ 

ʤʝʩʪʫ [139]. ʀʩʪʘ ʛʨʫʧʘ ʘʫʪʦʨʘ ʿʝ ʧʨʦʥʘʰʣʘ ʜʘ ʿʝ ʫ ʜʦʩʘʜʘʰˁʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ 

ʥʘʿʯʝʰ˂ʝ ʧʦʩʤʘʪʨʘʥʘ  ʦʙʫʢʘ ʟʘ ʟʘʰʪʠʪʫ, ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚˀʝ ʥʘ ʨʘʜʫ ʢʘʦ ʧʨʝʜʤʝʪ 

ʠʩʪʨʘʞʠʚʘˁʘ ʝ-ʫʯʝˁʘ ʥʘ ʨʘʜʥʦʤ ʤʝʩʪʫ [139].   

ɼʝʬʠʥʠʮʠʿʘ ʝ-ʫʯʝˁʘ 

ɽʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʠʣʠ ʝ-ʫʯʝˁʝ (ʝʥʛʣ. e-learning) ʿʝ ʜʝʬʠʥʠʩʘʥʦ ʢʘʦ ʰʠʨʦʢ 

ʩʢʫʧ ʘʧʣʠʢʘʮʠʿʘ ʠ ʧʨʦʮʝʩʘ ʢʘʦ ʰʪʦ ʩʫ ʫʯʝˁʝ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ, ʫʯʝˁʝ ʫʟ ʧʦʤʦ˂ 

ʨʘʯʫʥʘʨʘ, ʚʠʨʪʫʝʣʥʘ ʫʯʠʦʥʠʮʘ ʠ ʝ-ʢʦʣʘʙʦʨʘʮʠʿʘ [61]. ʂʘʦ ʧʨʦʩʪʦʨ ʫ ʢʦʿʝʤ ʩʝ 

ʦʜʨʞʘʚʘʿʫ ʦʙʫʢʝ, ʝ-ʫʯʝˁʝ ʿʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʘʣʘʪ ʟʘ ʠʩʧʦʨʫʢʫ ʨʘʟʣʠʯʠʪʠʭ ʪʝʭʥʠʢʘ ʠ 

ʤʝʪʦʜʘ ʫʯʝˁʘ. ʉʠʩʪʝʤ ʟʘ ʝ-ʫʯʝˁʝ ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ ʩʢʫʧ ʤʦʜʝʣʘ, ʤʝʪʦʜʦʣʦʛʠʿʘ ʠ 

ʧʨʦʮʝʩʘ ʟʘ ʩʪʠʮʘˁʝ ʠ ʢʦʨʠʰ˂ʝˁʝ ʟʥʘˁʘ ʢʦʿʝ ʿʝ ʜʠʩʪʨʠʙʫʠʨʘʥʦ ʧʨʚʝʥʩʪʚʝʥʦ 

ʝʣʝʢʪʨʦʥʩʢʠʤ ʧʫʪʝʤ [140]. ʈʦʟʝʥʙʝʨʛ [141] ʫ ʩʚʦʿʦʿ ʢˁʠʟʠ ʜʝʬʠʥʠʰʝ ʝ-ʫʯʝˁʝ ʢʘʦ 

ʫʧʦʪʨʝʙʫ ʠʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʠʩʧʦʨʫʮʠ ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ ʨʝʰʝˁʘ ʢʦʿʘ ʫʥʘʧʨʝʹʫʿʫ 

ʟʥʘˁʝ ʠ ʫʯʠʥʘʢ. ʉʠʩʪʝʤ ʟʘ ʝ-ʫʯʝˁʝ ʠʩʧʦʨʫʯʫʿʝ ʩʘʜʨʞʘʿ ʫʯʝʩʥʠʮʠʤʘ ʧʨʝʢʦ ʫʤʨʝʞʝʥʠʭ 

ʨʘʯʫʥʘʨʘ ʫʟ ʫʧʦʪʨʝʙʫ ʠʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʢʦʨʠʩʪʠ ʧʨʠʩʪʫʧ ʢʦʿʠ ʿʝ ʜʨʫʛʘʯʠʿʠ ʦʜ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʧʘʨʘʜʠʛʤʠ ʦʙʨʘʟʦʚʘˁʘ. ɻʨʫʧʘ ʘʫʪʦʨʘ ʜʝʬʠʥʠʰʝ ʝ-ʫʯʝˁʝ ʢʘʦ 

ʫʧʦʪʨʝʙʫ ʨʘʯʫʥʘʨʩʢʝ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʪʝʭʥʦʣʦʛʠʿʝ ʫʤʨʝʞʘʚʘˁʘ, ʧʨʚʝʥʩʪʚʝʥʦ ʧʨʝʢʦ ʠʣʠ 

ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ, ʜʘ ʙʠ ʩʝ ʜʦʩʪʘʚʠʣʝ ʠʥʬʦʨʤʘʮʠʿʝ ʠ ʫʧʫʪʩʪʚʘ ʟʘ ʧʦʿʝʜʠʥʮʝ [138]. 

ɽʚʨʦʧʩʢʘ ʢʦʤʠʩʠʿʘ ʜʝʬʠʥʠʰʝ ʝ-ʫʯʝˁʝ ʢʘʦ ʫʧʦʪʨʝʙʫ ʥʦʚʠʭ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʠʥʪʝʨʥʝʪʘ ʜʘ ʙʠ ʩʝ ʫʥʘʧʨʝʜʠʦ ʢʚʘʣʠʪʝʪ ʫʯʝˁʘ, ʧʨʫʞʘʿʫ˂ʠ ʧʨʠʩʪʫʧ 

ʨʝʩʫʨʩʠʤʘ ʠ ʫʩʣʫʛʘʤʘ, ʢʘʦ ʠ ʦʤʦʛʫ˂ʘʚʘʿʫ˂ʠ ʠʥʪʝʨʢʦʣʘʙʦʨʘʮʠʿʫ [142]. ʉʚʝ ʜʝʬʠʥʠʮʠʿʝ 

ʠʤʘʿʫ ʟʘʿʝʜʥʠʯʢʫ ʢʦʤʧʦʥʝʥʪʫ, ʘ ʪʦ ʿʝ ʜʘ ʩʝ ʝ-ʫʯʝˁʝ ʙʘʟʠʨʘ ʥʘ ʫʧʦʪʨʝʙʠ ʥʝʢʦʛ ʚʠʜʘ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʠ ʜʘ ʝ-ʫʯʝʝˁ ʧʨʝʜʩʪʘʚˀʘ ʚʠʜ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʢʦʿʠ 

ʦʤʦʛʫ˂ʘʚʘ ʩʘʤ ʧʨʦʮʝʩ ʫʯʝˁʘ.    
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ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ ʪʝʨʤʠʥʘ, ʫ ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʿʦʰ ʢʦʨʠʩʪʠ ʠ ʪʝʨʤʠʥ ʫʯʝˁʝ ʥʘ 

ʜʘˀʠʥʫ (ʝʥʛʣ. distance learning). ʆʚʘʿ ʪʝʨʤʠʥ ʩʝ ʢʦʨʠʩʪʠ ʜʘ ʙʠ ʩʝ ʦʧʠʩʘʣʘ ʠʩʧʦʨʫʢʘ 

ʙʠʣʦ ʢʦʿʝʛ ʢʫʨʩʘ ʫʯʝʩʥʠʮʠʤʘ ʢʦʿʠ ʩʝ ʥʝ ʥʘʣʘʟʝ ʫ ʠʩʪʦʿ ʧʨʦʩʪʦʨʠʿʠ [143]. ʋʯʝˁʝ ʥʘ 

ʜʘˀʠʥʫ ʦʙʫʭʚʘʪʘ ʜʚʘ ʧʦʿʤʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʢʦʥʪʝʢʩʪʘ ʫʧʦʪʨʝʙʝ, ʘ ʪʦ ʩʫ ʦʙʨʘʟʦʚʘˁʝ 

ʥʘ ʜʘˀʠʥʫ (ʝʥʛʣ. distance education), ʪʝʨʤʠʥ ʥʘʿʯʝʰ˂ʝ ʫʧʦʪʨʝʙˀʘʚʘʥ ʫ ʘʢʘʜʝʤʩʢʠʤ 

ʢʨʫʛʦʚʠʤʘ, ʠ ʦʙʫʢʘ ʥʘ ʜʘˀʠʥʫ (ʝʥʛʣ. distance training), ʪʝʨʤʠʥ ʢʦʿʠ ce ʯʝʩʪʦ ʢʦʨʠʩʪʠ 

ʫ ʠʥʜʫʩʪʨʠʿʠ [144]. ʆʚʘʿ ʚʠʜ ʧʨʝʥʦʩʘ ʟʥʘˁʘ ʧʨʝʜʩʪʘʚˀʘ ʫʯʝˁʝ ʢʦʿʝ ʩʝ ʠʩʧʦʨʫʯʫʿʝ 

ʫʛʣʘʚʥʦʤ ʩʠʥʭʨʦʥʦ, ʪʦ ʿʝʩʪ, ʤʘʪʝʨʠʿʘʣ ʩʝ ʜʦʩʪʘʚˀʘ ʩʚʠʤ ʫʯʝʩʥʠʮʠʤʘ ʫ ʠʩʪʦ ʚʨʝʤʝ, 

ʠʘʢʦ ʩʫ ʫʯʝʩʥʠʮʠ ʛʝʦʛʨʘʬʩʢʠ ʫʜʘˀʝʥʠ [145], ʘʣʠ ʤʦʞʝ ʜʘ ʙʫʜʝ ʠ ʘʩʠʥʭʨʦʥʦ ʫʢʦʣʠʢʦ 

ʿʝ ʧʦʜʨʞʘʥʦ ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʩʠʩʪʝʤʦʤ [144]. ʉʘ ʪʠʤ ʫ ʚʝʟʠ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢˀʫʯʠ ʜʘ ʿʝ 

ʦʩʥʦʚʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʫʯʝˁʘ ʥʘ ʜʘˀʠʥʫ ʠ ʝʣʝʢʪʨʦʥʩʢʦʛ ʫʯʝˁʘ ʫ ʜʝʬʠʥʠʮʠʿʠ ʥʘʯʠʥʘ 

ʨʘʜʘ ʢʦʿʠ ʿʝ ʚʝʟʘʥ ʟʘ ʧʨʦʩʪʦʨ ʫ ʢʦʿʝʤ ʩʝ ʦʜʚʠʿʘ ʧʨʦʮʝʩ ʫʯʝˁʘ. Ăɼʘˀʠʥʘñ ʥʠ ʫ ʢʦʤ 

ʩʣʫʯʘʿʫ ʥʠʿʝ ʦʩʥʦʚʥʘ ʦʜʣʠʢʘ ʝʣʝʢʪʨʦʥʩʢʦʛ ʫʯʝˁʘ [146] ʚʝ˂ ʿʝ ʪʦ ʫʧʦʪʨʝʙʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʚʝ˂ʠ ʜʝʦ ʜʘʥʘʰˁʝʛ ʫʯʝˁʘ ʥʘ ʜʘˀʠʥʫ 

ʩʝ ʠʩʧʦʨʫʯʫʿʝ ʫʟ ʧʦʤʦ˂ ʝ-ʫʯʝˁʘ ʘʣʠ ʥʠʿʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʟʘʚʠʩʥʦ ʦʜ ʫʧʦʪʨʝʙʝ 

ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ.    

ʋ ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʥʘʚʦʜʝ ʪʨʠ ʪʠʧʘ ʝʣʝʢʪʨʦʥʩʢʦʛ ʫʯʝˁʘ ï ʩʠʥʭʨʦʥʦ, ʘʩʠʥʭʨʦʥo 

ʠ ʢʦʤʙʠʥʦʚʘʥʦ ʝ-ʫʯʝˁʝ [6], [69], [137], [140]. ʀʟʙʦʨ ʤʝʪʦʜʘ ʟʘʚʠʩʠ ʦʜ ʩʘʜʨʞʘʿʘ ʠ 

ʙʨʟʠʥʝ ʧʦʪʨʝʙʥʝ ʟʘ ʫʯʝˁʝ. ʉʠʥʭʨʦʥʦ ʝ-ʫʯʝˁʝ ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʠʩʫʩʪʚʦ ʠʥʩʪʨʫʢʪʦʨʘ, 

ʦʜʥʦʩʥʦ ʧʨʝʜʘʚʘʯʘ ʢʦʿʠ ʨʫʢʦʚʦʜʠ ʧʨʦʮʝʩʦʤ ʫʯʝˁʘ, ʚʠʨʪʫʝʣʥʫ ʫʯʠʦʥʠʮʫ ʠ ʠʩʧʦʨʫʢʫ 

ʩʘʜʨʞʘʿʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ. ʇʨʝʜʘʚʘʯ ʠ ʫʯʝʩʥʠʮʠ  ʩʝ ʩʘʩʪʘʿʫ ʥʘ ʦʜʨʝʹʝʥʦ ʚʨʝʤʝ ʫ 

ʚʠʨʪʫʝʣʥʦʿ ʫʯʠʦʥʠʮʠ ʠ ʫ ʩʪʘˁʫ ʩʫ ʜʘ ʨʘʟʤʝˁʫʿʫ ʠʥʬʦʨʤʘʮʠʿʝ ʠʩʪʦʚʨʝʤʝʥʦ ʠ ʜʘ 

ʜʠʨʝʢʪʥʦ ʢʦʤʫʥʠʮʠʨʘʿʫ ʩʘ ʦʩʪʘʣʠʤ ʫʯʝʥʠʮʠʤʘ [6], [147]. ʇʨʠʤʝʨʠ ʟʘ ʦʚʘʿ ʚʠʜ ʫʯʝˁʘ 

ʩʫ ʚʠʨʪʫʝʣʥʝ ʫʯʠʦʥʠʮʝ, ʘʫʜʠʦ/ʚʠʜʝʦ ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʿʝ, ʠʥʪʝʨʥʝʪ ʬʦʨʫʤʠ, ʠʥʩʪʘʥʪ 

ʧʦʨʫʢʝ ʠ ʚʝʙʠʥʘʨʠ [137].  

ɸʩʠʥʭʨʦʥʦ ʫʯʝˁʝ ʿʝ ʬʣʝʢʩʠʙʠʣʥʠʿʝ ʫ ʪʦʤʝ ʰʪʦ ʥʝ ʟʘʭʪʝʚʘ ʠʩʪʦʚʨʝʤʝʥʦ 

ʫʯʝʰ˂ʝ ʩʚʠʭ ʫʯʝʩʥʠʢʘ ʠ ʠʥʩʪʨʫʢʪʦʨʘ [69]. ɸʩʠʥʭʨʦʥʦ ʫʯʝˁʝ ʦʤʦʛʫ˂ʘʚʘ ʫʯʝʩʥʠʮʠʤʘ 

ʜʘ ʫʯʝ ʫ ʙʠʣʦ ʢʦʤ ʪʨʝʥʫʪʢʫ ʠ ʩʘ ʙʠʣʦ ʢʦʛ ʤʝʩʪʘ. ʆʚʘʿ ʚʠʜ ʫʯʝˁʘ ʫʢˀʫʯʫʿʝ ʦʙʫʢʫ ʫ 

ʢʦʿʦʿ ʫʯʝʩʥʠʮʠ ʜʦʙʠʿʘʿʫ ʥʘʤʝʥʩʢo ʟʥʘˁʝ ʢʦʿʝ ʠʤ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʠʟʚʨʰʝ ʧʦʪʨʝʙʥʝ 

ʟʘʜʘʪʢʝ. ʋ ʘʩʠʥʭʨʦʥʦʤ ʚʠʜʫ ʝ-ʫʯʝˁʘ ʢʦʨʠʩʪʝ ʩʝ ʨʘʟʣʠʯʠʪʠ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʩʘʜʨʞʘʿʠ 

ʢʦʿʠ ʯʠʥʝ ʫʯʝˁʝ ʠʥʪʝʨʘʢʪʠʚʥʠʤ, ʘ ʫʯʝʩʥʠʮʠ ʩʫ ʧʦʩʚʝ˂ʝʥʠʿʠ ʪʦʢʦʤ ʘʩʠʥʭʨʦʥʦʛ ʝ-

ʫʯʝˁʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠʤ ʫʯʝˁʝʤ [137]. ʇʨʠʤʝʨ ʘʩʠʥʭʨʦʥʦʛ ʝ-ʫʯʝˁʘ ʿʝ 
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ʧʦʭʘʹʘˁʝ ʦʙʫʢʝ ʢʦʿʘ ʩʝ ʩʧʨʦʚʦʜʠ ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ ʫ ʢʦʿʦʿ ʫʯʝʩʥʠʮʠ ʫʩʚʘʿʘʿʫ ʦʜʨʝʹʝʥʝ 

ʪʝʤʘʪʩʢʝ ʮʝʣʠʥʝ [148]. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʧʨʠʤʝʨʠ ʘʩʠʥʭʨʦʥʦʛ ʝ-ʫʯʝˁʘ  ʩʫ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʘ ʫʧʫʪʩʪʚʘ, ʩʥʠʤˀʝʥʘ ʧʨʝʜʘʚʘˁʘ, ʧʨʝʟʝʥʪʘʮʠʿʝ ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ, 

Ă˂ ʘʩʢʘˁʝñ ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ, ʩʠʩʪʝʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʧʦʜʨʞʘʚʘʿʫ ʜʠʩʢʫʩʠʿʫ, 

ʧʣʘʪʬʦʨʤʝ ʟʘ ʫʯʝˁʝ ʥʘ ʜʘˀʠʥʫ ʠ ʝ-ʧʦʰʪʘ [6], [70], [149]. 

ʄʥʦʛʘ ʧʨʝʜʫʟʝ˂ʘ ʫ ʧʨʦʮʝʩʫ ʦʙʫʯʘʚʘˁʘ ʢʦʨʠʩʪʝ ʪʝʭʥʦʣʦʛʠʿʫ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠʤ ʤʝʪʦʜʘʤʘ ʩʧʨʦʚʦʹʝˁʘ ʦʙʫʢʘ [137]. ʂʦʤʙʠʥʦʚʘʥʦ ʫʯʝˁʝ (ʝʥʛʣ. 

blended learning) ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ ʠʥʪʝʛʨʘʮʠʿʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʫʯʝˁʘ ʣʠʮʝʤ-ʫ-ʣʠʮʝ 

ʩʘ ʫʯʝˁʝʤ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ [150]. ʂʦʤʙʠʥʦʚʘʥʠ ʧʨʠʩʪʫʧ ʫʯʝˁʫ ʦʤʦʛʫ˂ʘʚʘ 

ʧʨʝʜʘʚʘʯʠʤʘ ʜʘ ʢʦʨʠʩʪʝ ʫʥʘʧʨʝʜ ʩʧʨʝʤˀʝʥʝ ʤʘʪʝʨʠʿʘʣʝ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʫʯʝʩʥʠʮʠʤʘ 

ʩʘʤʦʩʪʘʣʥʦ ʫʩʚʘʿʘˁʝ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘʪʩʢʠʭ ʮʝʣʠʥʘ, ʧʨʠʧʨʝʤʫ ʟʘ ʢʦʥʪʘʢʪʥʝ ʯʘʩʦʚʝ ʠ 

ʫʪʚʨʹʠʚʘˁʝ ʧʨʝʩʣʫʰʘʥʦʛ ʛʨʘʜʠʚʘ, ʟʘʿʝʜʥʦ ʩʘ ʫʯʝˁʝʤ ʫ ʟʘʿʝʜʥʠʯʢʦʤ ʧʨʦʩʪʦʨʫ ʙʠʣʦ ʜʘ 

ʿʝ ʪʦ ʫʯʠʦʥʠʮʘ, ʘʤʬʠʪʝʘʪʘʨ ʠʣʠ ʣʘʙʦʨʘʪʦʨʠʿʘ [148]. ʆʚʘʿ ʚʠʜ ʝ-ʫʯʝˁʘ ʧʨʫʞʘ ʚʝ˂ʝ 

ʢʦʨʠʩʪʠ ʟʘ ʩʚʝ ʫʯʝʩʥʠʢʝ ʫʯʝˁʘ ʿʝʨ ʦʤʦʛʫ˂ʘʚʘ ʜʠʨʝʢʪʘʥ ʢʦʥʪʘʢʪ ʧʨʝʜʘʚʘʯʘ ʩʘ 

ʫʯʝʩʥʠʮʠʤʘ [137]. ʇʦʩʪʦʿʝ ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ ʠ ʥʠʚʦʠ ʢʦʤʙʠʥʦʚʘʥʦʛ ʫʯʝˁʘ: ʥʘ ʥʠʚʦʫ 

ʘʢʪʠʚʥʦʩʪʠ, ʥʘ ʥʠʚʦʫ ʢʫʨʩʘ ʠ ʥʘ ʥʠʚʦʫ ʧʨʦʛʨʘʤʘ [151]. ʅʘ ʥʠʚʦʫ ʘʢʪʠʚʥʦʩʪʠ ʠ ʢʫʨʩʘ, 

ʢʦʤʙʠʥʦʚʘʥʦ ʫʯʝˁʝ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʨʘʟʚʦʿ ʘʢʪʠʚʥʦʩʪʠ ʫʯʝˁʘ, ʠʥʪʝʨʘʢʮʠʿʝ 

ʠʟʤʝʹʫ ʫʯʝʩʥʠʢʘ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʠʥʩʪʨʫʢʪʦʨʦʤ. ʂʦʤʙʠʥʦʚʘʥʦ ʫʯʝˁʝ ʥʘ ʥʠʚʦʫ 

ʧʨʦʛʨʘʤʘ ʠʤʘ ʪʝʥʜʝʥʮʠʿʫ ʜʘ ʙʫʜʝ ʚʠʰʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʥʝʛʦ ʧʝʜʘʛʦʰʢʠ 

ʦʨʠʿʝʥʪʠʩʘʥʦ. ʊʘʢʚʦ ʫʯʝˁʝ ʫʢˀʫʯʫʿʝ ʢʦʤʙʠʥʘʮʠʿʫ ʧʨʝʜʘʚʘˁʘ ʫ ʫʯʠʦʥʠʮʠ ʠ 

ʩʘʤʦʩʪʘʣʥʦʛ ʨʘʜʘ ʥʘ ʨʘʯʫʥʘʨʠʤʘ.  

ʋ ʦʜʥʦʩʫ ʥʘ ʩʪʝʧʝʥ ʫʯʝˁʘ ʥʘ ʜʘˀʠʥʫ, ʢʦʤʙʠʥʦʚʘʥʦ ʫʯʝˁʝ ʩʝ ʨʘʟʣʠʢʫʿʝ ʦʜ ʜʨʫʛʝ ʜʚʝ 

ʚʨʩʪʝ ʫʯʝˁʘ ʢʦʿʝ ʩʫ ʟʘʩʥʦʚʘʥʝ ʥʘ ʫʧʦʪʨʝʙʠ ʠʥʪʝʨʥʝʪʘ ï ʝ-ʫʯʝˁʝ ʢʘʦ ʧʦʜʨʰʢʘ (ʝʥʛʣ. 

enhanced learning) ʠ ʫʯʝˁʝ ʢʦʿʝ ʿʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ (ʝʥʛʣ. online 

learning). ɽ-ʫʯʝˁʝ ʢʘʦ ʧʦʜʨʰʢʘ ʧʦʜʨʘʟʫʤʝʚʘ ʫʧʦʪʨʝʙʫ ʤʫʣʪʠʤʝʜʠʿʘʣʥʦʛ ʩʘʜʨʞʘʿʘ ʫ 

ʧʨʦʮʝʩʫ ʫʯʝˁʘ [150] ʠ ʦʚʘʿ ʚʠʜ ʫʯʝˁʘ ʫ ʮʝʣʦʩʪʠ ʠʩʢˀʫʯʫʿʝ ʫʯʝˁʝ ʥʘ ʜʘˀʠʥʫ. ʋʯʝˁʝ 

ʫ ʧʦʪʧʫʥʦʩʪʠ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ ʦʤʦʛʫ˂ʘʚʘ ʫʯʝʩʥʠʮʠʤʘ ʧʨʠʩʪʫʧ ʦʙʨʘʟʦʚʥʦʤ ʩʘʜʨʞʘʿʫ 

ʠ ʿʝʜʥʦʩʤʝʨʥʫ ʠʣʠ ʜʚʦʩʤʝʨʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ ʩʘ ʜʨʫʛʠʤ ʫʯʝʩʥʠʮʠʤʘ ʠ ʠʥʩʪʨʫʢʪʦʨʦʤ 

[152]. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʧʦʿʝʜʠʥʘʮ ʤʦʞʝ ʩʘʤʦʩʪʘʣʥʦ ʠ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ ʪʝʤʧʫ ʜʘ ʫʩʚʘʿʘ 

ʥʝʦʧʭʦʜʥʦ ʟʥʘˁʝ. ʅʘ ʩʣʠʮʠ II-16 ʿ ʝ ʧʨʠʢʘʟʘʥ ʢʦʥʪʠʥʫʠʪʝʪ ʝ-ʫʯʝˁʘ ʩʘ ʘʩʧʝʢʪʘ ʥʠʚʦʘ 

ʦʙʠʤʘ ʫʧʦʪʨʝʙʝ ʪʝʭʥʦʣʦʛʠʿʝ. 
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ʉʣʠʢʘ II-16. ʂʦʥʪʠʥʫʠʪʝʪ ʝ-ʫʯʝˁʘ [150]. 

ʋ ʊʘʙʝʣʠ II-16 ʩʫ ʧʨʠʢʘʟʘʥʝ ʜʝʬʠʥʠʮʠʿʝ ʨʘʟʣʠʯʠʪʠʭ ʪʝʨʤʠʥʘ ʝʣʝʢʪʨʦʥʩʢʦʛ 

ʫʯʝˁʘ. 

ʊʘʙʝʣʘ II-16. ɼʝʬʠʥʠʮʠʿʝ ʝʣʝʢʪʨʦʥʩʢʦʛ ʫʯʝˁʘ 
ʊʝʨʤʠʥ ɼʝʬʠʥʠʮʠʿʘ ʀʟʚʦʨ ʫʧʦʪʨʝʙˀʝʥʝ 

ʣʠʪʝʨʘʪʫʨe 

ɽʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ  

(ʝʥʛʣ. e-learning) 

éʫʧʦʪʨʝʙʫ ʥʦʚʠʭ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ 

ʠ ʠʥʪʝʨʥʝʪʘ ʫ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʢʚʘʣʠʪʝʪ ʫʯʝˁʘ, 

ʧʨʫʞʘˁʝ ʧʨʠʩʪʫʧʘ ʨʝʩʫʨʩʠʤʘ ʠ ʫʩʣʫʛʘʤʘ ʠ 

ʦʤʦʛʫ˂ʘʚʘˁʝ ʠʥʪʝʨʢʦʣʘʙʦʨʘʮʠʿʝ. 

[142] 

ʉʠʩʪʝʤ ʟʘ ʝ-ʫʯʝˁʝ   

(ʝʥʛʣ. e-learning system) 

... ʩʢʫʧ ʤʦʜʝʣʘ, ʤʝʪʦʜʦʣʦʛʠʿʘ ʠ ʧʨʦʮʝʩʘ ʟʘ 

ʩʪʠʮʘˁʝ ʠ ʢʦʨʠʰ˂ʝˁʝ ʟʥʘˁʘ ʢʦʿʝ ʿʝ 

ʜʠʩʪʨʠʙʫʠʨʘʥʦ ʧʨʚʝʥʩʪʚʝʥʦ ʝʣʝʢʪʨʦʥʩʢʠʤ 

ʧʫʪʝʤ. 

[140] 

ʋʯʝˁʝ ʥʘ ʜʘˀʠʥʫ    

(ʝʥʛʣ. distance learning) 

... ʠʩʧʦʨʫʢʘ ʙʠʣʦ ʢʦʿʝʛ ʢʫʨʩʘ ʫʯʝʩʥʠʮʠʤʘ ʢʦʿʠ ʩʝ 

ʥʝ ʥʘʣʘʟʝ ʫ ʠʩʪʦʿ ʧʨʦʩʪʦʨʠʿʠ. 

[143] 

ʂʦʤʙʠʥʦʚʘʥʦ ʝ-ʫʯʝˁʝ  

(ʝʥʛʣ. blended learning) 

...ʠʥʪʝʛʨʘʮʠʿʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʫʯʝˁʘ ʣʠʮʝʤ-ʫ-

ʣʠʮʝ ʩʘ ʫʯʝˁʝʤ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ. 

[150] 

ʋʯʝˁʝ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ  

(ʝʥʛʣ. online learning) 

...ʦʤʦʛʫ˂ʘʚʘ ʫʯʝʩʥʠʮʠʤʘ ʧʨʠʩʪʫʧ ʦʙʨʘʟʦʚʥʦʤ 

ʩʘʜʨʞʘʿʫ ʠ ʿʝʜʥʦʩʤʝʨʥʫ ʠʣʠ ʜʚʦʩʤʝʨʥʫ 

ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʘ ʜʨʫʛʠʤ ʫʯʝʩʥʠʮʠʤʘ ʠ 

ʠʥʩʪʨʫʢʪʦʨʦʤ. 

[152] 

ɽ-ʫʯʝˁʝ ʢʘʦ ʧʦʜʨʰʢʘ  

(ʝʥʛʣ. enhanced learning) 

...ʧʦʜʨʘʟʫʤʝʚʘ ʫʧʦʪʨʝʙʫ ʤʫʣʪʠʤʝʜʠʿʘʣʥʦʛ 

ʩʘʜʨʞʘʿʘ ʫ ʧʨʦʮʝʩʫ ʫʯʝˁʘ. 

[150] 

ɽ-ʫʯʝˁʝ ʠ ʢʦʣʘʙʦʨʘʮʠʿʘ 

ʇʨʝʜʫʟʝ˂ʘ ʠ ʝʢʩʧʝʨʪʠ ʠʟ ʠʥʜʫʩʪʨʠʿʝ ʫʢˀʫʯʫʿʫ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ ʩʚʦʿʝ 

ʜʝʬʠʥʠʮʠʿʝ ʝ-ʫʯʝˁʘ, ʦʧʠʩʫʿʫ˂ʠ ʝ-ʫʯʝˁʝ ʢʘʦ ʙʠʣʦ ʢʦʿʠ ʩʠʩʪʝʤ ʢʦʿʠ ʛʝʥʝʨʠʰʝ ʠ ʜʝʣʠ 

ʠʥʬʦʨʤʘʮʠʿʝ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʫʥʘʧʨʝʹʫʿʝ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ [138]. ɽ-ʫʯʝˁʝ 

ʩʝ ʠʟʚʦʜʠ ʫʧʦʪʨʝʙʦʤ ʧʣʘʪʬʦʨʤʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ [153]. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʜʦʜʘʪʥʦ 

ʫʯʝˁʝ ʥʘʩʪʘʿʝ ʧʨʠʣʠʢʦʤ ʢʦʣʘʙʦʨʘʮʠʿʝ ʢʦʿʘ ʥʠʿʝ ʜʝʦ ʬʦʨʤʘʣʥʝ ʦʙʫʢʝ. ɻʨʫʧʘ ʘʫʪʦʨʘ 

ʪʚʨʜʠ ʜʘ ʩʫ ʦʨʛʘʥʠʟʘʮʠʿʝ ʪʝ ʢʦʿʝ ʪʨʝʙʘ ʜʘ ʧʦʜʩʪʠʯʫ ʢʦʣʘʙʦʨʘʮʠʿʫ ʪʦʢʦʤ ʧʨʦʮʝʩʘ ʝ-

ʫʯʝˁʘ [61]. ʉʠʩʪʝʤʠ ʟʘ ʝ-ʫʯʝˁʝ ʩʝ ʩʘʩʪʦʿʝ ʦʜ ʨʘʟʣʠʯʠʪʠʭ ʘʣʘʪʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ 

ʦʤʦʛʫ˂ʘʚʘʿʫ ʫʯʝʩʥʠʮʠʤʘ ʦʙʫʢʝ ʜʘ ʥʘ ʿʝʜʥʦʩʪʘʚʥʠʿʠ ʥʘʯʠʥ ʜʦʹʫ ʜʦ ʠʥʬʦʨʤʘʮʠʿʘ. ɱʝʜʘʥ 
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ʦʜ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʩʝ ʧʦʩʪʠʞʝ ʢʦʣʘʙʦʨʘʮʠʿʘ ʠʟʤʝʹʫ ʧʦʣʘʟʥʠʢʘ ʿʝ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʘ 

ʧʦʥʫʜʠ ʚʠʰʝ ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ ʫʯʝʩʥʠʢʝ ʜʘ ʤʝʹʫʩʦʙʥʦ ʢʦʤʫʥʠʮʠʨʘʿʫ. ɼʚʘ ʪʠʧʘ ʘʣʘʪʘ 

ʢʦʿʠ ʩʫ ʪʨʝʥʫʪʥʦ ʜʦʩʪʫʧʥʠ ʟʘ ʧʦʚʝ˂ʘˁʝ ʚʦʣʫʤʝʥʘ ʢʦʤʫʥʠʢʘʮʠʿʝ ʠʟʤʝʹʫ ʫʯʝʩʥʠʢʘ ʝ-

ʫʯʝˁʘ ʦʙʫʭʚʘʪʘʿʫ ʘʣʘʪʝ ʟʘ ʩʠʥʭʨʦʥʫ ʠ ʘʩʠʥʭʨʦʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ. ʉʠʥʭʨʦʥʘ 

ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʫʧʦʪʨʝʙʫ ʜʠʩʢʫʩʠʿʝ ʫ ʢʦʿʦʿ ʩʝ ʟʘʧʠʩʠ ʫʯʝʩʥʠʢʘ 

ʭʨʦʥʦʣʦʰʢʠ ʥʠʞʫ (ʥʧʨ. ʧʨʠʯʘʦʥʠʮʝ) ʠ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʩʝ ʨʘʟʛʦʚʦʨʠ ʠʟʤʝʹʫ 

ʫʯʝʩʥʠʢʘ ʦʜʚʠʿʘʿʫ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ [61]. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʘʩʠʥʭʨʦʥʘ ʢʦʤʫʥʠʢʘʮʠʿʘ 

ʩʝ ʦʜʥʦʩʠ ʥʘ ʢʦʨʠʰ˂ʝˁʝ ʦʛʣʘʩʥʝ ʪʘʙʣʝ, ʜʠʩʢʫʩʠʦʥʠʭ ʬʦʨʫʤʘ ʠ ʜʨʫʛʠʭ ʦʙʣʠʢʘ 

ʢʦʤʫʥʠʢʘʮʠʿʝ ʫ ʢʦʿʠʤʘ ʩʝ ʢʦʤʝʥʪʘʨʠ, ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʠ ʦʙʿʘʚˀʫʿʫ ʠ ʧʨʠʩʪʫʧ ʿʝ 

ʦʤʦʛʫ˂ʝʥ ʟʘ ʩʚʝ ʧʦʣʘʟʥʠʢʝ [61]. ʋ ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʧʦʤʠˁʝ ʜʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʪʨʝʙʘ ʜʘ 

ʦʜʘʙʝʨʝ ʪʠʧ ʘʣʘʪʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʝ ʠ ʮʠˀʝʚʘ 

ʫʯʝʩʥʠʢʘ ʦʙʫʢʝ [154]. ʋʢʦʣʠʢʦ ʧʦʩʪʦʿʠ ʚʝʦʤʘ ʤʘʣʠ ʙʨʦʿ ʫʯʝʩʥʠʢʘ ʫ ʧʨʦʛʨʘʤʫ ʦʙʫʢʝ 

ʦʥʜʘ ʩʫ ʧʦʛʦʜʥʠʿʠ ʘʣʘʪʠ ʟʘ ʘʩʠʥʭʨʦʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʫʢʦʣʠʢʦ ʩʫ ʛʨʫʧʝ 

ʚʝʣʠʢʝ ʦʥʜʘ ʿʝ ʫʧʦʪʨʝʙʘ ʦʙʘ ʪʠʧʘ ʘʣʘʪʘ ʧʦʞʝˀʥʘ.  

4.2  ʀʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ 

ʉʠʩʪʝʤ ʟʘ ʝ-ʫʯʝˁʝ ʿʝ ʚʨʩʪʘ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʢʦʿʠ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ 

ʠʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʿʠ ʠ ʢʦʿʠ ʦʙʝʟʙʝʹʫʿʝ ʦʙʫʢʫ ʫʯʝʩʥʠʮʠʤʘ ʥʘ ʥʝʟʘʚʠʩʪʘʥ ʠ 

ʬʣʝʢʩʠʙʠʣʘʥ ʥʘʯʠʥ [90], [92]. ʆʚʘʿ ʪʝʭʥʦʣʦʰʢʠ ʟʘʩʥʦʚʘʥ ʩʠʩʪʝʤ ʩʣʫʞʠ ʢʘʦ 

ʧʣʘʪʬʦʨʤʘ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʠ ʠʩʧʦʨʫʢʫ ʦʙʫʢʘ ʠ ʧʨʦʮʝʩʘ ʫʯʝˁʘ [91]. ʂʦʨʠʩʥʠʮʠ ʠʣʠ ʝ-

ʫʯʝʩʥʠʮʠ ʧʨʠʩʪʫʧʘʿʫ ʩʠʩʪʝʤʫ ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ ʠʣʠ ʠʥʪʨʘʥʝʪ ʧʦʨʪʘʣʘ ʫ ʮʠˀʫ ʩʪʠʮʘˁʘ 

ʠʥʬʦʨʤʘʮʠʿʘ, ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ [104]. ɽ-ʫʯʝʩʥʠʮʠ ʠʤʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʘʤʦʩʪʘʣʥʦ 

ʯʠʪʘʿʫ ʤʘʪʝʨʠʿʘʣʝ ʧʦʩʪʘʚˀʝʥʝ ʥʘ ʠʥʪʝʨʥʝʪʫ, ʘ ʟʘʪʠʤ ʜʘ ʪʝʩʪʠʨʘʿʫ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. ʆʚʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʯʠʥʠ ʩʠʩʪʝʤ ʟʘ ʝ-ʫʯʝˁʝ ʝʬʠʢʘʩʥʠʤ ʦʢʨʫʞʝˁʝʤ. ʊʦʢʦʤ ʧʨʦʮʝʩʘ 

ʫʯʝˁʘ, ʢʦʨʠʩʥʠʮʠ ʫʟ ʧʦʤʦ˂ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʤʦʛʫ ʜʘ ʢʦʤʫʥʠʮʠʨʘʿʫ ʩʘ ʜʨʫʛʠʤ 

ʫʯʝʩʥʠʮʠʤʘ, ʢʘʦ ʰʪʦ ʩʫ ʠʥʩʪʨʫʢʪʦʨʠ ʠʣʠ ʦʩʪʘʣʠ ʢʦʨʠʩʥʠʮʠ [155].  

ʉʘ ʧʦʧʫʣʘʨʠʟʘʮʠʿʦʤ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ, ʢʘʦ ʰʪʦ ʩʫ ɼʝʣ ʫʯʝˁʝ (ʝʥʛʣ. Dell 

Learning), ʎʠʩʢʦ ʝ-ʫʯʝˁʝ (ʝʥʛʣ. Cisco E-Learning) ʠ ʍʇ ʚʠʨʪʫʝʣʥʘ ʫʯʠʦʥʠʮʘ (ʝʥʛʣ. HP 

Virtual Classroom), ʤʥʦʛʘ ʧʨʝʜʫʟʝ˂ʘ ʩʫ ʨʘʟʚʠʣʘ ʧʨʦʛʨʘʤʝ ʦʙʫʢʝ ʟʘ ʩʚʦʿʝ ʟʘʧʦʩʣʝʥʝ ʢʦʿʠ 

ʩʫ ʟʘʩʥʦʚʘʥʠ ʥʘ ʫʧʦʪʨʝʙʠ ʠʥʪʝʨʥʝʪʘ [6]. ʋ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʤ ʧʨʦʮʝʩʦʤ 

ʫʯʝˁʘ, ʛʜʝ ʫʯʝʩʥʠʮʠ ʦʙʠʯʥʦ ʫʯʝ ʫ ʛʨʫʧʠ ʩʝʜʝ˂ʠ ʫ ʠʩʪʦʿ ʧʨʦʩʪʦʨʠʿʠ ʩʘ ʠʥʩʪʨʫʢʪʦʨʦʤ 

ʠ ʜʨʫʛʠʤ ʫʯʝʩʥʠʮʠʤʘ, ʧʨʦʮʝʩ ʝ-ʫʯʝˁʘ ʿʝ ʨʘʟʚʠʿʝʥ ʟʘ ʫʯʝˁʝ ʢʦʿʝ ʩʝ ʦʛʣʝʜʘ ʫ ʩʝʜʝˁʫ 

ʠʩʧʨʝʜ ʨʘʯʫʥʘʨʘ [61]. ʂʨʦʟ ʫʧʦʪʨʝʙʫ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʟʘʧʦʩʣʝʥʠ ʠʤʘʿʫ ʤʦʛʫ˂ʥʦʩʪ 
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ʜʘ ʧʨʠʩʪʫʧʝ ʨʘʟʣʠʯʠʪʠʤ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ ʠ ʘʣʘʪʠʤʘ ʢʦʿʠ ʤʦʛʫ ʜʘ ʠʤ ʧʦʤʦʛʥʫ ʜʘ 

ʧʨʦʥʘʹʫ ʨʝʰʝˁʘ ʟʘ ʩʚʘʢʦʜʥʝʚʥʝ ʧʨʦʙʣʝʤʝ [92]. ʋ ʧʨʦʮʝʩʫ ʧʨʦʿʝʢʪʦʚʘˁʘ ʠ ʠʩʧʦʨʫʢʝ 

ʧʨʦʛʨʘʤʘ ʦʙʫʢʝ ʟʘʩʥʦʚʘʥʦʤ ʥʘ ʝ-ʫʯʝˁʫ, ʧʨʝʜʫʟʝ˂ʘ ʤʦʨʘʿʫ ʜʘ ʨʘʟʤʦʪʨʝ ʝʬʝʢʪʠʚʥʦʩʪ ʠ 

ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʿʝʨ ʥʝʫʩʧʝʰʘʥ ʥʘʧʦʨ ʫ ʩʧʨʦʚʦʹʝˁʫ ʝ-ʫʯʝˁʘ ʜʦʚʦʜʠ ʫ 

ʧʠʪʘˁʝ ʩʪʦʧʫ ʧʦʚʨʘ˂ʘʿʘ ʠʥʚʝʩʪʠʮʠʿʝ [156]. 

ɽ-ʫʯʝˁʝ ʢʘʦ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʿʝ ʜʦʙʠʦ ʧʨʝʥʘʛʣʘʰʝʥʫ ʧʘʞˁʫ ʫ 

ʣʠʪʝʨʘʪʫʨʠ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʘʥʘʣʠʟʝ ʫʩʧʝʭʘ. ʇʨʠʤʝʥʦʤ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ, ʏʝʥ [104] 

ʿʝ ʫʪʚʨʜʠʦ ʜʘ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤ ʝ-ʫʯʝˁʘ ʠʤʘ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʥʦʚʝ ʫʯʝʩʥʠʢʝ ʫ 

ʧʨʝʜʫʟʝ˂ʫ ʫ ʧʦʛʣʝʜʫ ˁʠʭʦʚʝ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʩʦʮʠʿʘʣʠʟʘʮʠʿʝ ʠ ʮʝʣʦʢʫʧʥʦʛ ʠʩʭʦʜʘ 

ʘʜʘʧʪʘʮʠʿʝ ʥʘ ʧʦʩʣʫ. ɼʨʫʛʘ ʩʪʫʜʠʿʘ ʢʦʿʘ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʫ ʢʦʥʪʝʢʩʪʫ ʧʨʝʜʫʟʝ˂ʘ, ʠʤʘʣʘ 

ʿʝ ʟʘ ʠʩʭʦʜ ʨʘʟʚʦʿ ʩʚʝʦʙʫʭʚʘʪʥʦʛ ʠ ʚʠʰʝʜʠʤʝʥʟʠʦʥʘʣʥʦʛ ʠʥʩʪʨʫʤʝʥʪʘ ʟʘ ʤʝʨʝˁʝ 

ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ [92]. ɸʫʪʦʨʠ ʩʪʫʜʠʿʝ ʩʫ ʩʧʨʦʚʝʣʠ ʠʩʪʨʘʞʠʚʘˁʝ ʥʘʜ ʦʩʘʤ 

ʤʝʹʫʥʘʨʦʜʥʠʭ ʠ ʣʦʢʘʣʥʠʭ ʧʨʝʜʫʟʝ˂ʘ ʥʘ ʊʘʿʚʘʥʫ ʢʦʿʘ ʩʫ ʠʤʘʣʘ ʫʩʧʦʩʪʘʚˀʝʥʝ ʩʠʩʪʝʤʝ 

ʟʘ ʝ-ʫʯʝˁʝ. ʈʝʟʫʣʪʘʪʠ ʦʚʝ ʩʪʫʜʠʿʝ ʠʤʘʿʫ ʧʨʘʢʪʠʯʥʝ ʠʩʭʦʜʝ ʟʘ ʤʝʥʘ˅ʝʨʝ ʢʦʿʠ ʩʝ ʙʘʚʝ ʝ-

ʫʯʝˁʝʤ ʫ ʧʨʝʜʫʟʝ˂ʫ. ʅʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʩʚʠ ʨʫʢʦʚʦʜʠʦʮʠ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʫ ʩʚʦʿʠʤ 

ʩʘʜʘʰˁʠʤ ʪʝʭʥʠʢʘʤʘ ʚʨʝʜʥʦʚʘˁʘ ʫʩʧʝʭʘ ʦʚʠʭ ʩʠʩʪʝʤʘ ʦʙʫʭʚʘʪʝ ʠ ʤʝʨʝ ʢʘʦ ʰʪʦ ʩʫ 

ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ, ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʩʝʨʚʠʩʘ, ʢʘʦ ʠ ʫʧʦʪʨʝʙʫ ʩʠʩʪʝʤʘ, ʟʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ ʠ ʩʚʝ ʢʦʨʠʩʪʠ ʢʦʿʝ ʩʠʩʪʝʤ ʠʤʘ ʟʘ ʧʦʿʝʜʠʥʮʝ ʠ ʮʝʣʦʢʫʧʥʫ ʦʨʛʘʥʠʟʘʮʠʿʫ.  

ɻʨʫʧʘ ʘʫʪʦʨʘ ʿʝ ʜʦʜʘʣʘ ʿʦʰ ʥʝʢʦʣʠʢʦ ʜʠʤʝʥʟʠʿʘ (ʣʦʿʘʣʥʦʩʪ ʩʠʩʪʝʤʫ ʠ 

ʧʦʩʪʠʛʥʫʪʝ ʮʠˀʝʚʝ) ʥʘ ʨʝʜʝʬʠʥʠʩʘʥʠ ɼ&ʄ ʤʦʜʝʣ ʫʩʧʝʭʘ ʜʘ ʙʠ ʨʘʟʚʠʣʘ ʩʦʧʩʪʚʝʥʠ 

ʤʦʜʝʣ, ʠ ʜʦʢʘʟʘʣʘ ʜʘ ʩʫ ʧʨʝʜʣʦʞʝʥʝ ʜʠʤʝʥʟʠʿʝ ʧʦʛʦʜʥʝ ʟʘ ʤʝʨʝˁʝ ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ 

ʝ-ʫʯʝˁʝ [91]. ʃʠʥ [128] ʿ ʝ ʪʘʢʦʹʝ ʪʝʩʪʠʨʘʣʘ ʤʦʜʝʣ ʫʩʧʝʭʘ ʀʉ ʫ ʢʦʥʪʝʢʩʪʫ 

ʝʣʝʢʪʨʦʥʩʢʦʛ ʫʯʝˁʘ ʥʘ ʘʢʘʜʝʤʩʢʠʤ ʠʥʩʪʠʪʫʮʠʿʘʤʘ ʠ ʧʨʦʥʘʰʣʘ ʜʘ ʿʝ ɼ&ʄ ʤʦʜʝʣ 

ʚʘʣʠʜʘʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʤʝʨʝˁʝ ʫʩʧʝʭʘ. ʋ ʜʨʫʛʦʿ ʩʪʫʜʠʿʠ, ʩʧʨʦʚʝʜʝʥʦʿ ʪʘʢʦʹʝ ʫ 

ʘʢʘʜʝʤʩʢʦʤ ʢʦʥʪʝʢʩʪʫ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʿʝ ʤʦʜʝʣ ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʢʦʨʠʩʪʘʥ ʟʘ 

ʜʝʬʠʥʠʩʘˁʝ, ʧʨʦʮʝʥʫ ʠ ʧʨʦʤʦʚʠʩʘˁʝ ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ [119]. 

ʋ ʩʪʫʜʠʿʠ ʫ ʢʦʿʦʿ ʩʝ ʠʩʧʠʪʫʿʝ ʫʩʧʝʭ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʩʘ ʘʩʧʝʢʪʘ ʢʦʨʠʩʥʠʢʘ, 

ʘʫʪʦʨʠ ʩʫ ʢʦʨʠʩʪʠʣʠ ʜʨʫʛʘʯʠʿʠ ʧʨʠʩʪʫʧ ʢʘʢʦ ʙʠ ʧʨʦʮʝʥʠʣʠ ʩʠʩʪʝʤʝ ʟʘ ʝ-ʫʯʝˁʝ [157]. 

ʆʥʠ ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʩʘʤʦ ʪʝʭʥʠʯʢʝ ʜʠʤʝʥʟʠʿʝ ʠʟ ɼ&ʄ ʤʦʜʝʣʘ ʠ ʜʦʜʘʣʠ ʿʦʰ ʜʚʝ 

ʜʠʤʝʥʟʠʿʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʩʦʮʠʿʘʣʥʝ ʝʥʪʠʪʝʪʝ (ʪʿ. ʧʝʨʩʧʝʢʪʠʚʘ ʫʯʝʩʥʠʢʘ ʠ ʩʪʘʚ 

ʠʥʩʪʨʫʢʪʦʨʘ) ʠ ʜʦʢʘʟʘʣʘ ʜʘ ʩʫ ʩʚʝ ʜʠʤʝʥʟʠʿʝ ʪʘʢʚʦʛ ʤʦʜʝʣʘ ʚʘʞʥʝ ʟʘ ʝʬʠʢʘʩʥʦʩʪ 

ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ. ʃʠ ʠ ʃʠ [90] ʩʫ ʪʘʢʦʹʝ ʨʘʟʚʠʣʠ ʠ ʪʝʩʪʠʨʘʣʠ ʤʦʜʠʬʠʢʦʚʘʥ ʤʦʜʝʣ 
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ʫʩʧʝʭʘ ʀʉ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʩʘʤʦʩʪʘʣʥʦʩʪ ʫ ʧʨʦʮʝʩʫ ʝ-ʫʯʝˁʘ. ʆʥʠ ʩʫ ʧʦʪʚʨʜʠʣʠ 

ʥʦʚʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʤʦʜʝʣ ʪʝʦʨʠʿʩʢʠ ʠ ʝʤʧʠʨʠʿʩʢʠ ʫ ʦʢʨʫʞʝˁʫ ʚʠʩʦʢʦʛ ʦʙʨʘʟʦʚʘˁʘ. 

ʉʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʫʯʝˁʝʤ  

ʉʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʫʯʝˁʝʤ (ʝʥʛʣ. Learning Management Systems ï LMS) ʩʝ 

ʿʦʰ ʥʘʟʠʚʘʿʫ ʠ ʚʠʨʪʫʝʣʥʘ ʦʢʨʫʞʝˁʘ ʟʘ ʫʯʝˁʝ (ʝʥʛʣ. Virtual Learning Environments ï 

VLE), ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʢʫʨʩʝʚʠʤʘ (ʝʥʛʣ. Course Management Systems ï CMS), 

ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʩʘʜʨʞʘʿʝʤ ʫʯʝˁʘ (ʝʥʛʣ. Learning Content Management Systems 

ï LCMS), ʩʠʩʪʝʤ ʟʘ ʧʦʜʨʰʢʫ ʫʯʝˁʫ (ʝʥʛʣ. Learning Support System ï LSS), ʠʣʠ 

ʧʣʘʪʬʦʨʤʝ ʟʘ ʫʯʝˁʝ (ʝʥʛʣ. Learning Platform ï LP) [158], [159]. ʋ ʝʚʨʦʧʩʢʠʤ ʜʨʞʘʚʘʤʘ 

ʥʘʿʯʝʰ˂ʝ ʫʧʦʪʨʝʙˀʘʚʘʥ ʪʝʨʤʠʥ ʿʝ ʚʠʨʪʫʝʣʥʦ ʦʢʨʫʞʝˁʝ ʟʘ ʫʯʝˁʝ, ʜʦʢ ʿʝ ʫ 

ʉʿʝʜʠˁʝʥʠʤ ɸʤʝʨʠʯʢʠʤ ɼʨʞʘʚʘʤʘ ʫʦʙʠʯʘʿʝʥʠ ʪʝʨʤʠʥ ʩʠʩʪʝʤ ʟʘ ʫʧʨʘʚˀʘˁʝ ʫʯʝˁʝʤ 

[159].  

ʊʦ ʩʫ, ʟʘʧʨʘʚʦ, ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ ʢʦʿʠ ʧʨʫʞʘʿʫ 

ʧʦʪʧʫʥʫ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫ ʠ ʜʠʜʘʢʪʠʯʢʫ ʧʦʜʨʰʢʫ ʫ ʧʨʦʮʝʩʫ ʫʯʝˁʘ ʦʤʦʛʫ˂ʘʚʘʿʫ˂ʠ 

ʫʯʝʩʥʠʮʠʤʘ ʧʨʠʩʪʫʧ ʘʜʝʢʚʘʪʥʠʤ ʨʝʩʫʨʩʠʤʘ ʟʘ ʫʯʝˁʝ ʫ ʮʠˀʫ ʨʘʟʚʦʿʘ ʧʨʦʿʝʢʪʦʚʘʥʠʭ 

ʢʚʘʣʠʬʠʢʘʮʠʿʘ ʥʘ ʩʠʩʪʝʤʘʪʠʯʘʥ ʥʘʯʠʥ [160]. ʇʦʩʣʝʜˁʠʭ ʜʝʮʝʥʠʿʘ ʪʝʨʤʠʥ Ăʩʠʩʪʝʤʠ 

ʟʘ ʫʧʨʘʚˀʘˁʝ ʫʯʝˁʝʤñ ʿʝ ʜʦʞʠʚʝʦ ʟʥʘʯʘʿʘʥ ʨʘʟʚʦʿ ʠ ʜʘʥʘʩ ʩʝ ʥʘʟʠʚʘ ʩʦʬʪʚʝʨʩʢʠʤ 

ʨʝʰʝˁʝʤ ʢʦʿʠ ʩʘʜʨʞʠ ʤʥʦʛʦʙʨʦʿʥʝ ʘʧʣʠʢʘʮʠʿʝ [161]. ʆʚʝ ʩʦʬʪʚʝʨʩʢʝ ʘʧʣʠʢʘʮʠʿʝ ʩʫ 

ʟʘʩʥʦʚʘʥʝ ʥʘ ʫʧʦʪʨʝʙʠ ʠʥʪʝʨʥʝʪʘ ʠ ʩʘʜʨʞʝ ʩʢʫʧ ʘʣʘʪʘ ʢʦʿʠ ʮʝʥʪʨʘʣʠʟʫʿʫ ʠ 

ʘʫʪʦʤʘʪʠʟʫʿʫ ʬʘʟʝ ʧʨʦʮʝʩʘ ʫʯʝˁʘ ʢʨʦʟ ʩʣʝʜʝ˂ʝ ʬʫʥʢʮʠʿʝ: ʨʝʛʠʩʪʨʘʮʠʿʘ ʢʦʨʠʩʥʠʢʘ, 

ʦʜʨʞʘʚʘˁʝ ʧʨʦʬʠʣʘ ʢʦʨʠʩʥʠʢʘ, ʫʧʨʘʚˀʘˁʝ ʢʘʪʘʣʦʛʦʤ ʢʫʨʩʝʚʘ, ʩʢʣʘʜʠʰʪʝˁʝ ʠ 

ʠʩʧʦʨʫʢʘ ʢʫʨʩʝʚʝ ʝ-ʫʯʝˁʘ, ʧʨʝʫʟʠʤʘˁʝ ʤʦʜʫʣʘ ʠ ʘʣʘʪʘ ʟʘ ʝ-ʫʯʝˁʝ, ʧʨʘ˂ʝˁʝ ʠ 

ʩʥʠʤʘˁʝ ʥʘʧʨʝʪʢʘ ʢʦʨʠʩʥʠʢʘ, ʦʮʝˁʠʚʘˁʝ ʢʦʨʠʩʥʠʢʘ, ʧʨʘ˂ʝˁʝ ʠ ʩʥʠʤʘˁʝ ʨʝʟʫʣʪʘʪʘ 

ʦʮʝˁʠʚʘˁʘ, ʦʙʝʟʙʝʹʠʚʘˁʝ ʠʟʚʝʰʪʘʿʘ [162]. ʈʘʟʚʦʿ ʠ ʧʨʠʤʝʥʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚˀʘˁʝ 

ʫʯʝˁʝʤ ʦʧʨʘʚʜʘʥ ʿʝ ʩʘ ʘʩʧʝʢʪʘ ʨʘʟʣʠʯʠʪʠʭ ʧʨʝʜʥʦʩʪʠ ʢʘʦ ʰʪʦ ʩʫ ʥʘʧʨʝʜʥʘ 

ʢʦʣʘʙʦʨʘʮʠʿʘ ʠ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʝʬʠʢʘʩʥʦʩʪ ʫ ʫʧʨʘʚˀʘˁʫ ʪʨʦʰʢʦʚʠʤʘ, ʥʘʧʨʝʜʥʝ 

ʜʠʜʘʢʪʠʯʢʝ ʤʝʪʦʜʝ ʠ ʫʯʝˁʝ, ʢʦʥʪʨʦʣʘ ʢʦʨʠʩʥʠʢʘ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʿʘ, ʦʨʠʿʝʥʪʘʮʠʿʘ ʥʘ 

ʟʘʜʘʪʘʢ ʠ ʧʨʘʚʦʚʨʝʤʝʥʦʩʪ [157]. ʋʟ ʧʦʤʦ˂ ʩʦʬʪʚʝʨʘ ʢʦʿʠ ʧʦʩʝʜʫʿʝ ʦʚʝ ʘʩʧʝʢʪʝ, 

ʠʥʩʪʨʫʢʪʦʨʠ ʠ ʫʯʝʩʥʠʮʠ ʚʠʰʝ ʥʝ ʤʦʨʘʿʫ ʜʘ ʙʫʜʫ ʬʠʟʠʯʢʠ ʧʨʠʩʫʪʥʠ ʥʘ ʠʩʪʦʿ ʣʦʢʘʮʠʿʠ 

[163]. 
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ʇʦʩʪʦʿʝ ʨʘʟʣʠʯʠʪʠ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʫʯʝˁʝʤ ʥʘ ʠʥʪʝʨʥʝʪʫ ʢʦʿʠ ʤʦʛʫ ʜʘ 

ʩʝ ʧʨʝʫʟʤʫ ʙʝʟ ʥʘʢʥʘʜʝ, ʦʪʚʦʨʝʥʦʛ ʢʦʜʘ (ʥʧʨ,. ʄʫʜʣ [ʝʥʛʣ. Moodle], ʉʘʢʘʠ [ʝʥʛʣ. 

Sakai], ɸʊʫʪʦʨ [ʝʥʛʣ. ATutor], ʀʣʠʘʩ [ʝʥʛʣ. ILIAS]) ʠʣʠ ʫʟ ʦʜʨʝʹʝʥʫ ʥʦʚʯʘʥʫ ʥʘʢʥʘʜʫ 

(ʥʧʨ. ɹʣʝʢʙʦʨʜ [ʝʥʛʣ. Blackboard], ɺʝʙʎʊ [ʝʥʛʣ. WebCT]) [158], [164]. ʋ ʧʦʛʣʝʜʫ 

ʠʟʚʦʹʝˁʘ ʦʙʫʢʘ ʠ ʫʯʝˁʘ, ʧʨʠʩʫʩʪʚʦ ʫʧʦʪʨʝʙˀʠʚʦʛ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʟʥʘˁʝʤ 

ʟʥʘʯʠ ʧʦʪʝʥʮʠʿʘʣʥʦ ʩʤʘˁʝˁʝ ʚʨʝʤʝʥʘ ʠʥʩʪʨʫʢʪʦʨʫ, ʢʦʿʝ ʥʘʩʪʘʿʝ ʢʘʦ ʨʝʟʫʣʪʘʪ ʫʣʘʛʘˁʘ 

ʫ ʨʘʟʚʦʿ ʠ ʠʩʧʦʨʫʢʫ ʢʫʨʩʘ ʠ ʫʥʘʧʨʝʹʝˁʝ ʠʩʢʫʩʪʚʘ ʫʯʝˁʘ ʦʜ ʩʪʨʘʥʝ ʫʯʝʩʥʠʢʘ [165]. 

ʇʨʠʤʝʥʦʤ ʦʚʠʭ ʩʠʩʪʝʤʘ, ʠʥʩʪʨʫʢʪʦʨ ʠ ʫʯʝʩʥʠʮʠ ʦʙʫʢʝ ʥʝ ʫʣʘʞʫ ʜʦʜʘʪʥʦ ʚʨʝʤʝ ʫ 

ʫʯʝˁʝ ʠ ʩʘʚʣʘʜʘʚʘˁʝ ʢʦʤʧʣʠʢʦʚʘʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʢʦʿʫ ʿʝ ʧʦʪʨʝʙʥʦ ʥʘʫʯʠʪʠ, ʥʝʛʦ ʩʫ 

ʫʩʤʝʨʝʥʠ ʥʘ ʢʚʘʣʠʪʝʪ ʩʘʜʨʞʘʿʘ. ʉʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʫʯʝˁʝʤ ʦʙʠʯʥʦ ʠʤʘʿʫ ʚʝʣʠʢʠ 

ʙʨʦʿ ʬʫʥʢʮʠʿʘ, ʘ ʨʘʟʣʠʯʠʪʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʩʝ ʦʥʝ ʛʨʫʧʠʰʫ 

ʨʘʟʣʠʯʠʪʦ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʫʙʿʝʢʪʠʚʥʦʛ ʩʪʘʥʦʚʠʰʪʘ ʦʩʦʙʝ ʢʦʿʘ ʠʭ ʢʣʘʩʠʬʠʢʫʿʝ, ʘʣʠ 

ʠ ʧʦ ʚʘʞʥʦʩʪʠ ʬʫʥʢʮʠʿʘ [164]. ʋ ʠʩʪʨʘʞʠʚʘˁʫ ʢʦʿʝ ʩʫ ʩʧʨʦʚʝʣʠ ɺʫʜʩ et al. [166] ʿ ʝ 

ʧʨʦʥʘʹʝʥʦ ʜʘ ʿʝ ʩʘʜʨʞʘʿ ʘʣʘʪʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʥʘʿʚʘʞʥʠʿʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʚʠʭ 

ʩʠʩʪʝʤʘ. ɼʨʫʛʘ ʛʨʫʧʘ ʘʫʪʦʨʘ ʿʝ ʧʨʦʥʘʰʣʘ ʜʘ ʩʫ ʜʥʝʚʥʠʢ ʦʮʝʥʘ, ʘʩʠʥʭʨʦʥʝ ʜʠʩʢʫʩʠʿʝ 

ʠ ʪʝʩʪʦʚʠ, ʥʘʿʚʠʰʝ ʢʦʨʠʰ˂ʝʥʝ ʬʫʥʢʮʠʿʝ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ. ʄʘʨʿʘʥʦʚʠ˂ ʠ ʃʘʣʠ˂ 

[148] ʩʫ ʫ ʩʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʧʨʦʥʘʰʣʠ ʜʘ ʩʫ, ʩʘ ʘʩʧʝʢʪʘ ʢʦʨʠʩʥʠʢʘ, ʥʘʿʚʘʞʥʠʿʝ 

ʬʫʥʢʮʠʿʝ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʜʥʝʚʥʠʢ ʦʮʝʥʘ, ʩʣʘʿʜʦʚʠ ʩʘ ʧʨʝʜʘʚʘˁʘ, ʣʝʢʮʠʿʝ ʩʘ ʩʘʤʦ-

ʝʚʘʣʫʘʪʠʚʥʠʤ ʧʠʪʘˁʠʤʘ ʠ ʦʟʥʘʯʘʚʘˁʝ ʠʟʚʨʰʝʥʝ ʘʢʪʠʚʥʦʩʪʠ.  

ʋʦʧʰʪʝʥʦ ʛʦʚʦʨʝ˂ʠ, ʬʫʥʢʮʠʿʝ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʫʯʝˁʝʤ ʩʝ ʤʦʛʫ 

ʛʨʫʧʠʩʘʪʠ ʫ ʧʝʜʘʛʦʰʢʝ ʬʘʢʪʦʨʝ, ʬʘʢʪʦʨʝ ʦʢʨʫʞʝˁʘ ʟʘ ʫʯʝʩʥʠʢʝ, ʘʣʘʪʝ ʟʘ ʧʨʝʜʘʚʘʯʝ, 

ʘʣʘʪʝ ʟʘ ʨʘʟʚʦʿ ʦʙʫʢʘ, ʘʣʘʪʝ ʟʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʝ ʠ ʪʝʭʥʠʯʢʝ ʩʧʝʮʠʬʠʢʘʮʠʿʝ ʩʠʩʪʝʤʘ 

[164]. ʇʝʜʘʛʦʰʢʠ ʬʘʢʪʦʨʠ ʫʢˀʫʯʫʿʫ ʮʠˀʝʚʝ ʠ ʘʢʪʠʚʥʦʩʪʠ ʦʙʫʢʝ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ 

ʫʯʝʩʥʠʮʠ ʤʦʛʫ ʜʘ ʚʠʜʝ ʰʪʘ ʩʫ ʮʠˀʝʚʠ ʦʙʫʢʝ ʠ ʢʦʿʝ ʩʚʝ ʘʢʪʠʚʥʦʩʪʠ ʤʦʨʘʿʫ ʜʘ ʫʨʘʜʝ 

ʢʘʢʦ ʙʠ ʧʦʩʪʠʛʣʠ  ʪʝ ʮʠˀʝʚʝ. ʌʘʢʪʦʨʠ ʦʢʨʫʞʝˁʘ ʟʘ ʫʯʝʩʥʠʢʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʥʘʯʠʥ 

ʢʦʤʫʥʠʢʘʮʠʿʝ ʠʟʤʝʹʫ ʢʦʨʠʩʥʠʢʘ (ʪʿ. ʢʦʤʫʥʠʢʘʮʠʿʫ ʠʟʤʝʹʫ ʫʯʝʩʥʠʢʘ ʠ ʢʦʤʫʥʠʢʘʮʠʿʫ 

ʫʯʝʩʥʠʢ-ʧʨʝʜʘʚʘʯ). ʂʦʤʫʥʠʢʘʮʠʿʘ ʤʦʞʝ ʜʘ ʙʫʜʝ ʩʠʥʭʨʦʥʘ ʠ ʘʩʠʥʭʨʦʥʘ. ʌʫʥʢʮʠʿʘ 

ʢʘʣʝʥʜʘʨ, ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ ʿʦʰ ʿʝʜʥʫ ʬʫʥʢʮʠʿʫ ʫ ʦʢʚʠʨʫ ʬʘʢʪʦʨʘ ʦʢʨʫʞʝˁʘ ʟʘ 

ʫʯʝʩʥʠʢʝ, ʦʤʦʛʫ˂ʘʚʘ ʫʯʝʩʥʠʮʠʤʘ ʜʘ ʧʨʘʪʝ ʥʘʧʨʝʜʘʢ ʦʙʫʢʝ, ʢʦʨʠʩʪʝ ʿʝ ʢʘʦ ʘʣʘʪ ʟʘ 

ʧʦʜʩʝʪʥʠʢʝ ʠ ʟʘ ʘʞʫʨʠʨʘˁʝ ʘʢʪʠʚʥʦʩʪʠ (ʥʧʨ., ʪʦʢʦʤ ʧʨʠʧʨʝʤʝ ʟʘʜʘʪʘʢʘ). ɸʣʘʪʠ ʟʘ 

ʧʨʝʜʘʚʘʯʝ ʩʫ ʨʘʟʚʦʿʥʦʛ ʪʠʧʘ ʢʘʦ ʰʪʦ ʿʝ ʪʝʩʪ, ʘʣʘʪ ʟʘ ʫʨʝʹʠʚʘˁʝ ʠ ʦʨʛʘʥʠʟʘʮʠʿʫ 

ʩʘʜʨʞʘʿʘ, ʢʘʦ ʠ ʘʣʘʪ ʟʘ  ʜʠʩʪʨʠʙʫʮʠʿʫ ʦʮʝʥʘ. ʌʫʥʢʮʠʿʝ ʟʘ ʨʘʟʚʦʿ ʦʙʫʢʝ ʦʙʫʭʚʘʪʘʿʫ 

ʘʣʘʪʝ ʟʘ ʫʧʨʘʚˀʘˁʝ ʥʘʩʪʘʚʥʠʤ ʧʨʦʛʨʘʤʦʤ, ʦʮʝˁʠʚʘˁʝ, ʧʨʠʣʘʛʦʹʘʚʘˁʝ ʠʟʛʣʝʜʘ, 
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ʧʦʿʤʦʚʥʠʢ, ʘʫʪʦʤʘʪʩʢʦ ʪʝʩʪʠʨʘˁʝ, ʢʘʦ ʠ ʰʘʙʣʦʥʝ ʦʙʫʢʝ. ʐʘʙʣʦʥʠ ʦʙʫʢʝ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʿʝʜʠʥʩʪʚʝʥʝ ʦʙʿʝʢʪʝ ʢʦʿʠ ʩʫ ʥʘʩʪʘʣʠ ʢʘʦ ʨʝʟʫʣʪʘʪ ʠʥʜʠʚʠʜʫʘʣʥʠʭ 

ʧʝʜʘʛʦʰʢʠʭ ʧʨʠʩʪʫʧʘ ʟʘ ʨʘʟʚʦʿ ʥʘʩʪʘʚʥʦʛ ʩʘʜʨʞʘʿʘ ʠ ʧʨʦʮʝʩʘ. ɸʣʘʪʠ ʠʟ ʦʚʝ ʛʨʫʧʝ 

ʬʫʥʢʮʠʿʘ ʧʨʫʞʘʿʫ ʫʯʝʩʥʠʮʠʤʘ ʠ ʠʥʩʪʨʫʢʪʦʨʠʤʘ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʧʨʠʣʘʛʦʜʝ ʧʨʦʩʪʦʨ ʟʘ 

ʚʠʨʪʫʝʣʥʦ ʫʯʝˁʝ ʥʘ ʦʩʥʦʚʫ ʧʨʝʪʧʦʩʪʘʚʢʠ, ʧʨʝʪʭʦʜʥʦʛ ʠʩʢʫʩʪʚʘ, ʨʝʟʫʣʪʘʪʘ ʪʝʩʪʠʨʘˁʘ 

ʠ ʜʨʫʛʠʭ ʝʣʝʤʝʥʘʪʘ. ɸʣʘʪʠ ʟʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʫʧʨʘʚˀʘˁʝ ʢʦʨʠʩʥʠʯʢʠʤ 

ʥʘʣʦʟʠʤʘ, ʨʘʟʚʦʿ ʨʝʟʝʨʚʥʝ ʢʦʧʠʿʝ ʦʙʫʢʝ ʠ ʮʝʣʝ ʧʣʘʪʬʦʨʤʝ, ʫʧʨʘʚˀʘˁʝ ʫʣʦʛʘʤʘ, 

ʨʝʛʠʩʪʨʘʮʠʿʘ ʥʦʚʠʭ ʥʘʣʦʛʘ, ʨʘʟʚʦʿ/ʜʫʧʣʠʨʘˁʝ/ʙʨʠʩʘˁʝ ʦʙʫʢʘ, ʨʘʟʚʦʿ ʠʟʚʝʰʪʘʿʘ ʠ 

ʫʧʨʘʚˀʘˁʝ ʫʯʠʥʢʦʤ ʢʦʨʠʩʥʠʢʘ.  ʊʝʭʥʠʯʢʝ ʩʧʝʮʠʬʠʢʘʮʠʿʝ ʩʠʩʪʝʤʘ ʩʫ ʪʝʭʥʠʯʢʘ 

ʧʦʜʨʰʢʘ ʧʨʝʜʘʚʘʯʠʤʘ ʠ ʫʯʝʩʥʠʮʠʤʘ, ʟʘʭʪʝʚʠ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʩʪʘʥʜʘʨʜʝ 

ʪʝʭʥʦʣʦʛʠʿʝ, ʪʨʦʰʢʦʚʠ ʠ ʜʨʫʛʠ ʝʣʝʤʝʥʪʠ. 

ʄʫʜʣ 

ʄʫʜʣ (ʝʥʛʣ. ʄʦʦdle) ʿʝ ʥʘʿʧʦʧʫʣʘʨʥʠʿʠ ʩʠʩʪʝʤ ʟʘ ʫʧʨʘʚˀʘˁʝ ʫʯʝˁʝʤ ʢʦʿʠ 

ʬʫʥʢʮʠʦʥʠʰʝ ʢʘʦ ʩʦʬʪʚʝʨ ʦʪʚʦʨʝʥʦʛ ʢʦʜʘ5 [158]. ʅʘʟʠʚ ʿʝ ʥʘʩʪʘʦ ʦʜ ʘʢʨʦʥʠʤʘ ʟʘ 

ʤʦʜʫʣʘʨʥʦ ʦʙʿʝʢʪʥʦ-ʦʨʠʿʝʥʪʠʩʘʥʦ ʜʠʥʘʤʠʯʢʦ ʦʢʨʫʞʝˁʝ ʟʘ ʫʯʝˁʝ (ʝʥʛʣ. Modular 

Object-Oriented Dynamic Learning Environment), ʘ ʧʨʚʦ ʩʣʦʚʦ ʄ ʿʝ ʫ ʦʨʠʛʠʥʘʣʫ ʩʪʘʿʘʣʦ 

ʟʙʦʛ ˁʝʛʦʚʦʛ ʪʚʦʨʮʘ ʄʘʨʪʠʥʘ ɼʫʛʠʝʤʘʩʘ (ʝʥʛʣ. Martin Dougiamas) [76]. ʆʚʘʿ 

ʩʦʬʪʚʝʨʩʢʠ ʧʘʢʝʪ ʩʣʫʞʠ ʢʘʦ ʘʣʪʝʨʥʘʪʠʚʘ ʟʘ ʣʠʮʝʥʮʠʨʘʥʘ-ʢʦʤʝʨʮʠʿʘʣʥʘ ʨʝʰʝˁʘ ʟʘ ʝ-

ʫʯʝˁʝ, ʠʤʘ ʚʝʣʠʢʫ ʠ ʨʘʟʥʦʣʠʢʫ ʟʘʿʝʜʥʠʮʫ ʢʦʨʠʩʥʠʢʘ ʠ ʧʨʝʚʝʜʝʥ ʿʝ ʥʘ ʚʠʰʝ ʦʜ 75 

ʿʝʟʠʢʘ ʫ 233 ʟʝʤˀʝ ʰʠʨʦʤ ʩʚʝʪʘ. ɺʝ˂ʠ ʙʨʦʿ ʧʨʦʪʦʪʠʧʦʚʘ ʿʝ ʧʨʦʠʟʚʝʜʝʥ ʠ ʦʜʙʘʯʝʥ ʧʨʝ 

ʥʝʛʦ ʰʪʦ ʿʝ 20. ʘʚʛʫʩʪʘ 2002. ʛʦʜʠʥʝ ʟʚʘʥʠʯʥʦ ʧʨʝʜʩʪʘʚˀʝʥʘ ʚʝʨʟʠʿʘ ʄʫʜʣ 1.0. ʋ 

ʚʨʝʤʝ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʢʚʠʨʫ ʜʠʩʝʨʪʘʮʠʿʝ, ʨʘʟʣʠʯʠʪʝ ʚʝʨʟʠʿʝ ʦʚʦʛ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ 

ʩʫ ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ 64.549 ʨʝʛʠʩʪʨʦʚʘʥʘ ʩʘʿʪʘ [76]. ʅʘʧʠʩʘʥ ʿʝ ʫ ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ 

PHP6. ʄʫʜʣ ʥʫʜʠ ʦʢʨʫʞʝˁʝ ʟʘ ʫʯʝˁʝ ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʟʤʝʹʫ ʫʯʝʩʥʠʢʘ ʘ 

ʢʦʿʝ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʩʘʤʦʩʪʘʣʥʠ ʧʨʦʛʨʘʤ ʟʘ ʫʯʝˁʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʧʨʝʢʦ 

ʠʥʪʝʨʥʝʪʘ ʠʣʠ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʧʦʜʨʰʢʘ ʟʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʫʯʝˁʝ [167].  

                                           
5 ʉʦʬʪʚʝʨ ʦʪʚʦʨʝʥʦʛ ʢʦʜʘ (ʝʥʛʣ. open source software) ʿʝ ʩʦʬʪʚʝʨ ʯʠʿʠ ʿʝ ʠʟʚʦʨʥʠ ʢʦʜ ʦʙʿʘʚˀʝʥ ʧʦʜ 

ʣʠʮʝʥʮʦʤ ʢʦʿʘ ʢʦʨʠʩʥʠʮʠʤʘ ʜʦʟʚʦˀʘʚʘ ʜʘ ʧʨʦʫʯʘʚʘʿʫ, ʧʨʘʚʝ ʠʟʤʝʥʝ ʠ ʫʥʘʧʨʝʹʫʿʫ ʩʦʬʪʚʝʨ, ʢʘʦ ʠ ʜʘ 

ʛʘ ʜʠʩʪʨʠʙʫʠʨʘʿʫ ʫ ʤʦʜʠʬʠʢʦʚʘʥʦʤ ʠʣʠ ʥʝʤʦʜʠʬʠʢʦʚʘʥʦʤ ʦʙʣʠʢʫ. 

6 PHP (ʝʥʛʣ. PHP: Hypertext Preprocessor) ʿʝ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʠ ʩʢʨʠʧʪʥʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʢʦʿʠ ʩʝ 

ʢʦʨʠʩʪʠ ʟʘ ʠʟʨʘʜʫ ʜʠʥʘʤʠʯʢʠʭ ʚʝʙ ʩʪʨʘʥʠʮʘ, ʪʿ. ʟʘ ʜʠʥʘʤʠʯʢʦ ʛʝʥʝʨʠʩʘˁʝ ʍʊʄʃ ʢʦʜʘ. 
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ʀʩʪʨʘʞʠʚʘˁʝ ʫ ʢʦʤʝ ʩʝ ʢʦʨʠʩʪʠʣʘ ʩʪʫʜʠʿʘ ʩʣʫʯʘʿʘ ʢʘʦ ʠʩʪʨʘʞʠʚʘʯʢʠ ʤʝʪʦʜ, ʫ 

ʢʦʿʝʤ ʩʫ ʧʦʩʤʘʪʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʝ-ʫʯʝˁʝ ʦʪʚʦʨʝʥʦʛ ʢʦʜʘ (ʄʫʜʣ, ʉʘʢʘʠ, ɸʊʫʪʦʨ ʠ 

ʀʣʠʘʩ) ʦʮʝʥʠʣʦ ʿʝ ʄʫʜʣ ʩʦʬʪʚʝʨʩʢʠ ʧʘʢʝʪ ʢʘʦ ʥʘʿʙʦˀʠ ʩʘ ʘʩʧʝʢʪʘ ʢʚʘʣʠʪʝʪʘ ʩʠʩʪʝʤʘ 

[158]. ʋ ʊʘʙʝʣʠ II-17 ʩʫ ʧʨʠʢʘʟʘʥʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʘ ʢʦʿʠ 

ʩʝ ʙʘʟʠʨʘʿʫ ʥʘ ʫʧʦʪʨʝʙʠ ʨʝʜʝʬʠʥʠʩʘʥʦʛ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ. ʄʫʜʣ ʿʝ 

ʥʘʿʜʦʩʪʫʧʥʠʿʠ ʠ ʥʘʿʧʦʧʫʣʘʨʥʠʿʠ ʩʠʩʪʝʤ ʟʘ ʝ-ʫʯʝˁʝ (ʦʩʪʘʣʠ ʧʦʩʤʘʪʨʘʥʠ ʩʠʩʪʝʤʠ ʩʫ 

ʜʦʩʪʫʧʥʠ ʥʘ ʦʢʦ 30 ʿʝʟʠʢʘ ʫ ʤʘˁʝ ʦʜ 60 ʟʝʤʘˀʘ). ɿʙʦʛ ʩʚʦʿʝ ʚʝʣʠʢʝ ʧʦʧʫʣʘʨʥʦʩʪʠ 

ʄʫʜʣ ʿʝ ʥʘʿʧʦʫʟʜʘʥʠʿʠ ʩʠʩʪʝʤ ʟʘ ʝ-ʫʯʝˁʝ. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʦʥ ʠʤʘ ʥʘʿʙʦˀʝ 

ʧʝʨʬʦʨʤʘʥʩʝ ʠ ʥʘʿʚʝ˂ʠ ʩʪʝʧʝʥ ʫʧʦʪʨʝʙˀʠʚʦʩʪʠ. ʂʘʜʘ ʿʝ ʨʝʯ ʫ ʬʫʥʢʮʠʿʘʤʘ, ʄʫʜʣ ʠʤʘ 

ʥʘʿʚʠʰʝ ʜʦʜʘʪʘʢʘ ʨʘʟʚʠʿʝʥʠʭ ʦʜ ʩʪʨʘʥʝ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʛʨʘʤʝʨʘ ʰʠʨʦʤ ʩʚʝʪʘ. 

ʉʘ ʘʩʧʝʢʪʘ ʢʚʘʣʠʪʝʪʘ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʢʚʘʣʠʪʝʪʘ ʩʝʨʚʠʩʘ ʄʫʜʣ ʿʝ ʪʘʢʦʹʝ ʦʮʝˁʝʥ ʢʘʦ 

ʥʘʿʙʦˀʠ ʩʠʩʪʝʤ ʟʘ ʝ-ʫʯʝˁʝ [158]. ɱʝʜʠʥʘ ʟʘʤʝʨʢʘ ʦʚʦʤ ʩʠʩʪʝʤʫ, ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʦʩʪʘʣʠʤ, ʿʝ ʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʘʣʘʪʘ ʟʘ ʢʦʨʠʰ˂ʝˁʝ. ʄʫʜʣ ʥʠʿʝ ʫ ʧʦʪʧʫʥʦʩʪʠ 

ʿʝʜʥʦʩʪʘʚʘʥ ʢʘʜʘ ʩʝ ʨʘʜʠ ʦ ʧʦʥʦʚʥʦʿ ʫʧʦʪʨʝʙʠ ʿʝʨ ʟʘʭʪʝʚʘ ʥʘʧʨʝʜʥʦ ʧʦʟʥʘʚʘˁʝ 

ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ ʇʍʇ ʧʨʠʣʠʢʦʤ ʧʨʦʰʠʨʝˁʘ, ʤʦʜʠʬʠʢʘʮʠʿʝ ʠ ʠʥʪʝʛʨʘʮʠʿʝ 

ʢʦʨʠʩʥʠʯʢʦʛ ʨʘʜʥʦʛ ʦʢʨʫʞʝˁʘ (ʠʥʪʝʨʬʝʿʩ).  

ʄʫʜʣ ʿʝ ʦʜʣʠʯʘʥa ʧʣʘʪʬʦʨʤʘ ʟʘ ʧʨʝʜʘʚʘʯʝ ʠ ʪʨʝʥʝʨʝ ʜʘ ʜʦʩʪʘʚˀʘʿʫ, ʫʧʨʘʚˀʘʿʫ ʠ 

ʦʨʛʘʥʠʟʫʿʫ ʤʘʪʝʨʠʿʘʣʝ ʟʘ ʫʯʝˁʝ [159]. ʉʦʬʪʚʝʨ ʫ ʨʘʟʤʘʪʨʘˁʫ, ʯʫʚʘ ʜʝʪʘˀʥʝ ʟʘʧʠʩʝ 

ʩʚʠʭ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʫʯʝʩʥʠʮʠ ʦʙʘʚˀʘʿʫ ʫ ʧʨʦʮʝʩʫ ʫʯʝˁʘ [168]. ɿʘʧʠʩʠ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʝʚʠʜʝʥʮʠʿʫ ʢʦʿʠʤ ʤʘʪʝʨʠʿʘʣʠʤʘ ʩʫ ʫʯʝʩʥʠʮʠ ʧʨʠʩʪʫʧʘʣʠ. ʄʫʜʣ 

ʟʘʧʠʩʫʿʝ ʩʚʘʢʫ ʘʢʪʠʚʥʦʩʪ ʢʦʿʘ ʿʝ ʥʘʯʠˁʝʥʘ ʦʜ ʩʪʨʘʥʝ ʩʚʘʢʦʛ ʦʜ ʫʯʝʩʥʠʢʘ ʠ ʢʦʨʠʩʪʠ ʿʝ 

ʫ ʩʚʨʭʝ ʧʨʘ˂ʝˁʘ ʥʘʚʠʛʘʮʠʿʝ. ɼʘʪʦʪʝʢʝ ʩʘ ʟʘʧʠʩʠʤʘ ʤʦʛʫ ʜʘ ʩʝ ʬʠʣʪʨʠʨʘʿʫ ʧʦ ʢʫʨʩʫ, 

ʫʯʝʩʥʠʢʫ, ʜʘʥʫ ʠ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʝʜʘʚʘʯ ʤʦʞʝ ʜʘ ʢʦʨʠʩʪʠ ʦʚʝ ʟʘʧʠʩʝ ʢʘʢʦ ʙʠ ʫʪʚʨʜʠʦ 

ʢʦ ʿʝ ʘʢʪʠʚʘʥ ʥʘ ʧʣʘʪʬʦʨʤʠ, ʰʪʘ ʿʝ ʫʨʘʹʝʥʦ ʠ ʢʘʜʘ. ɿʘ ʘʢʪʠʚʥʦʩʪʠ ʢʘʦ ʰʪʦ ʩʫ ʪʝʩʪʦʚʠ, 

ʤʦʛʫ˂ʝ ʿʝ ʧʨʠʩʪʫʧʠʪʠ ʥʝ ʩʘʤʦ ʨʝʟʫʣʪʘʪʫ ʪʝʩʪʘ ʠ ʚʨʝʤʝʥʫ ʟʘʚʨʰʝʪʢʘ, ʥʝʛʦ ʠ ʜʝʪʘˀʥʦʿ 

ʘʥʘʣʠʟʠ ʦʜʛʦʚʦʨʘ ʠ ʘʥʘʣʠʟʠ ʧʦʿʝʜʠʥʘʯʥʠʭ ʧʠʪʘˁʘ.  

ʇʨʝʜʘʚʘʯʠ ʤʦʛʫ ʥʘ ʿ ʝʜʥʦʩʪʘʚʘʥ ʥʘʯʠʥ ʜʘ ʧʨʠʩʪʫʧʝ ʢʦʤʧʣʝʪʥʦʤ ʠʟʚʝʰʪʘʿʫ ʦ 

ʘʢʪʠʚʥʦʩʪʠʤʘ ʧʦʿʝʜʠʥʠʭ ʫʯʝʩʥʠʢʘ, ʠʣʠ ʩʚʠʭ ʫʯʝʩʥʠʢʘ ʟʘ ʦʜʨʝʹʝʥʫ ʘʢʪʠʚʥʦʩʪ. ʄʫʜʣ 

ʠʤʘ ʤʦʛʫ˂ʥʦʩʪ ʧʨʠʢʘʟʘ ʠʟʚʝʰʪʘʿʘ ʦ ʘʢʪʠʚʥʦʩʪʠʤʘ ʟʘ ʩʚʘʢʦʛ ʫʯʝʩʥʠʢʘ, ʜʝʪʘˀʥʦʛ 

ʠʟʚʝʰʪʘʿʘ ʦ ʩʚʘʢʦʤ ʨʝʩʫʨʩʫ ʟʘ ʫʯʝˁʝ (ʥʧʨ., ʧʦʩʣʝʜˁʠ ʧʨʠʩʪʫʧ, ʙʨʦʿ ʧʨʠʩʪʫʧʘ), ʢʘʦ ʠ 

ʜʝʪʘˀʘʥ ʠʟʚʝʰʪʘʿ ʦ ʘʥʛʘʞʦʚʘˁʫ ʩʚʘʢʦʛ ʫʯʝʩʥʠʢʘ. ɿʘʧʠʩʠ ʧʨʠʢʘʟʫʿʫ ʠ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʢʫʨʩʫ ʟʘ ʮʝʣʦʢʫʧʘʥ ʧʝʨʠʦʜ ʫʯʝˁʘ ʩʘ ʪʘʯʥʠʤ ʚʨʝʤʝʥʦʤ ʧʨʠʩʪʫʧʘ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʿ ʝ 
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ʤʦʛʫ˂ʝ ʧʨʦʚʝʨʠʪʠ ʜʘ ʣʠ ʿ ʝ ʩʚʘʢʦ ʦʜ ʫʯʝʩʥʠʢʘ ʫʨʘʜʠʦ ʦʜʨʝʹʝʥʠ ʟʘʜʘʪʘʢ, ʠʣʠ ʧʨʦʚʝʦ 

ʧʦʪʨʝʙʥʦ ʚʨʝʤʝ ʥʘ ʧʣʘʪʬʦʨʤʠ ʫ ʦʢʚʠʨʫ ʦʜʨʝʹʝʥʠʭ ʘʢʪʠʚʥʦʩʪʠ. ʄʫʜʣ ʥʝ ʯʫʚʘ ʟʘʧʠʩʝ 

ʢʘʦ ʪʝʢʩʪʫʘʣʥʝ ʜʘʪʦʪʝʢʝ, ʥʝʛʦ ʠʭ ʯʫʚʘ ʫ ʨʝʣʘʮʠʦʥʦʿ ʙʘʟʠ ʧʦʜʘʪʘʢʘ [168]. ʅʘ ʦʚʘʿ ʥʘʯʠʥ 

ʿʝ ʚʝʦʤʘ ʿʝʜʥʦʩʪʘʚʥʦ ʫʧʨʘʚˀʘʪʠ ʩʚʠʤ ʟʘʧʠʩʠʤʘ ʠ ʦʜʨʝʜʠʪʠ ʩʪʚʘʨʥʫ ʫʧʦʪʨʝʙʫ ʩʠʩʪʝʤʘ 

ʟʘ ʝ-ʫʯʝˁʝ. 

ʊʘʙʝʣʘ II-17. ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʚʘʣʠʪʝʪʘ ʟʘ ʄʫʜʣ [158] 
ɼʠʤʝʥʟʠʿʘ ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʘʣʘʪʘ ʂʦʤʝʥʪʘʨʠ 

ʂʚʘʣʠʪʝʪ 

ʩʠʩʪʝʤʘ 

ɼʦʩʪʫʧʥʦʩʪ ɼʦʩʪʫʧʘʥ ʿʝ ʥʘ 75 ʿʝʟʠʢʘ ʠ ʧʨʠʩʫʪʘʥ ʫ 233 ʟʝʤˀʝ. 

 ʇʦʫʟʜʘʥʦʩʪ ʅʘʿʧʦʧʫʣʘʨʥʠʿʠ ʩʠʩʪʝʤ ʦʪʚʦʨʝʥʦʛ ʢʦʜʘ. ʉʢʘʣʘʙʠʣʘʥ ʿʝ ï 

ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʢʦ ʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʛʜʝ ʧʦʩʪʦʿʠ 

ʩʘʤʦ ʿʝʜʘʥ ʠʥʩʪʨʫʢʪʦʨ ʠ ʥʝʢʦʣʠʮʠʥʘ ʫʯʝʩʥʠʢʘ, ʪʘʢʦ ʠ ʫ 

ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʩʘ ʚʠʰʝ ʜʝʩʝʪʠʥʘ ʭʠˀʘʜʘ ʫʯʝʩʥʠʢʘ. 

 ʇʝʨʬʦʨʤʘʥʩʝ ʆʩʥʦʚʥʠ ʜʠʟʘʿ ʧʨʫʞʘ ʿʝʜʥʦʩʪʘʚʥʦʩʪ ʫʧʦʪʨʝʙʝ. ɺʦʜʝ˂ʘ 

ʧʣʘʪʬʦʨʤʘ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʿʝʜʥʦʩʪʘʚʥʦʩʪ ʠʥʩʪʘʣʘʮʠʿʝ ʠ 

ʚʨʝʤʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ.  

 ʋʧʦʪʨʝʙˀʠʚʦʩʪ ʇʨʠʣʘʛʦʹʘʚʘˁʝ ʪʝʤʘ ʠ ʩʘʜʨʞʘʿʘ ʯʠʥʠ ʛʘ ʚʦʜʝ˂ʠʤ 

ʩʠʩʪʝʤʦʤ ʟʘ ʝ-ʫʯʝˁʝ.  

 ʌʫʥʢʮʠʦʥʘʣʥʦʩʪ ʈʘʟʚʠʿʝʥ ʿʝ ʜʘ ʙʫʜʝ ʤʦʜʫʣʘʨʘʥ. ʄʥʦʛʦʙʨʦʿʥʠ ʧʨʦʛʨʘʤʝʨʠ 

ʩʫ ʨʘʟʚʠʣʠ ʜʦʜʘʪʢʝ ʢʘʢʦ ʙʠ ʧʦʚʝ˂ʘʣʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. 

ʂʚʘʣʠʪʝʪ 

ʠʥʬʦʨʤʘʮʠʿʘ 

ʆʜʨʞʘʚʘˁʝ ʆʩʣʘˁʘˁʝ ʥʘ ʩʧʦˀʥʝ ʧʨʦʛʨʘʤʝʨʝ ʟʘ ʨʘʟʚʦʿ ʜʦʜʘʪʘʢʘ 

ʧʦʚʝ˂ʘʚʘ ʦʙʠʤ ʧʦʩʣʘ ʟʘ ʦʜʨʞʘʚʘˁʝ ʠ ʘʞʫʨʠʨʘˁʝ 

ʩʦʬʪʚʝʨʘ ʫʩʣʝʜ ʧʦʿʘʚʝ ʥʦʚʠʭ ʚʝʨʟʠʿʘ. 

 ʇʦʥʦʚʥʘ ʫʧʦʪʨʝʙʘ ʇʦʩʪʦʿʘˁʝ ʧʨʦʙʣʝʤʘ ʧʨʠʣʠʢʦʤ ʧʦʥʦʚʥʝ ʫʧʦʪʨʝʙʝ. ɼʠʟʘʿʥ 

ʠʥʪʝʨʬʝʿʩʘ ʥʝ ʥʫʜʠ ʜʦʚʦˀʥʦ ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ 

ʧʨʠʣʘʛʦʹʘʚʘˁʝ ʠ ʙʨʝʥʜʠʨʘˁʝ ʠʟʛʣʝʜʘ ʙʝʟ ʟʥʘʯʘʿʥʦʛ ʧʦʩʣʘ 

ʧʨʦʛʨʘʤʠʨʘˁʘ. ʆʩʥʦʚʥʘ ʚʝʨʟʠʿʘ ʩʦʬʪʚʝʨʘ ʧʨʫʞʘ ʩʘʤʦ 

ʜʝʩʝʪ ʩʪʘʥʜʘʨʜʥʠʭ ʰʘʙʣʦʥʘ. 

 ʊʝʩʪʠʨʘˁʝ ʆʜʣʠʯʥʦ ʪʝʩʪʠʨʘʥ ʟʙʦʛ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʢʦʨʠʩʥʠʢʘ ʢʦʿʠ ʩʫ 

ʛʝʦʛʨʘʬʩʢʠ ʜʠʩʪʨʠʙʫʠʨʘʥʠ ʠ ʠʤʘʿʫ ʨʘʟʣʠʯʠʪʝ ʚʝʰʪʠʥʝ ʠ 

ʤʦʛʫ˂ʥʦʩʪʠ ʥʝʟʘʚʠʩʥʦʛ ʪʝʩʪʠʨʘˁʘ ʬʫʥʢʮʠʿʘ. 

 ɹʝʟʙʝʜʥʦʩʪ ɸʫʪʦʨʠʟʘʮʠʿʘ ʿʝ ʤʦʜʫʣʘʨʥʘ ʠ ʢʦʨʠʩʪʠ ʚʝʦʤʘ ʿʝʜʥʦʩʪʘʚʘʥ 

ʬʦʨʤʘʪ. ʂʘʦ ʤʝʭʘʥʠʟʘʤ ʢʦʥʪʨʦʣʝ ʧʨʠʩʪʫʧʘ ʢʦʨʠʩʥʠʢʘ 

ʢʦʨʠʩʪʠ ʩʝ ʘʫʪʦʨʠʟʘʮʠʿʘ ʢʦʨʠʩʥʠʯʢʦʛ ʠʤʝʥʘ ʠ ʣʦʟʠʥʢʝ. 

ʂʚʘʣʠʪʝʪ 

ʩʝʨʚʠʩʘ 

ʂʦʤʝʨʮʠʿʘʣʥʘ 

ʧʦʜʨʰʢʘ 

ʄʫʜʣ ʧʘʨʪʥʝʨʠ ʧʨʫʞʘʿʫ ʫʩʣʫʛʝ ʭʦʩʪʠʥʛʘ, ʧʨʠʣʘʛʦʹʘʚʘˁʘ, 

ʧʦʜʨʰʢʝ ʠ ʦʙʫʢʝ. ʆʥʠ ʠʟʜʚʘʿʘʿʫ 10% ʦʜ ʩʚʦʿʝ ʟʘʨʘʜʝ ʢʘʢʦ 

ʙʠ ʧʦʜʨʞʘʣʠ ʨʘʟʚʦʿ ʠ ʦʜʨʞʘʚʘˁʝ ʄʫʜʣ ʧʨʦʿʝʢʪʘ.  

 ʇʦʜʨʰʢʘ ʟʘʿʝʜʥʠʮʝ ʄʫʜʣ ʿʝ ʚʨʣʦ ʧʦʧʫʣʘʨʘʥ ʩʠʩʪʝʤ ʟʘ ʫʧʨʘʚˀʘˁʝ ʫʯʝˁʝʤ ʩʘ 

ʩʢʦʨʦ 65.000 ʨʝʛʠʩʪʨʦʚʘʥʠʭ ʩʝʨʚʝʨʘ ʫ ʧʨʝʢʦ 200 ʟʝʤʘˀʘ, 

44,3 ʤʠʣʠʦʥʘ ʢʦʨʠʩʥʠʢʘ ʠ 4,6 ʤʠʣʠʦʥʘ ʢʫʨʩʝʚʘ. ʄʫʜʣ 

ʟʘʿʝʜʥʠʮʘ ʿʝ ʥʘʿʚʝ˂ʘ ʠ ʥʘʿʘʢʪʠʚʥʠʿʘ ʦʜ ʩʚʠʭ ʦʩʪʘʣʠʭ 

ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ. 

 ɼʦʢʫʤʝʥʪʘʮʠʿʘ ʄʫʜʣ ʿʝ ʙʦˀʝ ʜʦʢʫʤʝʥʪʦʚʘʥ ʫ ʩʚʘʢʦʤ ʧʦʛʣʝʜʫ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʚʝ ʜʨʫʛʝ ʩʠʩʪʝʤʝ ʟʘ ʝ-ʫʯʝˁʝ. ɸʜʤʠʥʠʩʪʨʘʪʦʨʠ, 

ʠʥʩʪʨʫʢʪʦʨʠ, ʫʯʝʩʥʠʮʠ ʠ ʧʨʦʛʨʘʤʝʨʠ ʠʤʘʿʫ ʜʦʩʪʫʧʥʫ 

ʜʦʢʫʤʝʥʪʘʮʠʿʫ ʟʘ ʫʧʦʪʨʝʙʫ ʦʚʦʛ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ. 

 ɺʝʰʪʠʥʝ ʧʨʦʛʨʘʤʝʨʘ ʈʘʟʚʦʿʥʠ ʧʨʦʛʨʘʤʝʨʠ ʤʦʨʘʿʫ ʜʘ ʧʦʩʝʜʫʿʫ ʇʍʇ ʚʝʰʪʠʥʝ.  
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4.3  ʄʦʜʝʣ ʟʘ ʦʮʝʥʫ ʫʩʧʝʭʘ ʦʙʫʢʘ ʧʨʠʤʝʥʦʤ ʝʣʝʢʪʨʦʥʩʢʦʛ ʫʯʝˁʘ 

ʀʘʢʦ ʤʦʜʝʣʠ ʟʘ ʦʮʝʥʫ ʫʩʧʝʭʘ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʟʘʦʢʫʧˀʫʿʫ ʚʝʣʠʢʫ ʧʘʞˁʫ 

ʘʢʘʜʝʤʩʢʝ ʿʘʚʥʦʩʪʠ, ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʩʝ ʠʩʪʠʯʝ ʢʘʦ ʬʘʢʪʦʨ ʦʜ ʚʝʣʠʢʦʛ ʟʥʘʯʘʿʘ 

ʟʘ ʤʝʨʝˁʝ ʫʩʧʝʭʘ ʀʉ [17].  

ʊʨʝʥʫʪʥʘ ʜʦʩʪʫʧʥʦʩʪ ʠ ʫʰʪʝʜʘ ʪʨʦʰʢʦʚʘ ʫ ʧʨʦʮʝʩʫ ʦʙʫʢʝ ʩʫ ʫʯʠʥʠʣʠ ʜʘ ʝ-

ʫʯʝˁʝ ʙʫʜʝ ʚʝʦʤʘ ʘʪʨʘʢʪʠʚʘʥ ʤʝʜʠʿʫʤ ʟʘ ʨʘʟʚʦʿ ʟʘʧʦʩʣʝʥʠʭ [61]. ʋ ʧʨʝʪʭʦʜʥʠʭ 50 

ʛʦʜʠʥʘ, ʿʝʜʘʥ ʦʜ ʥʘʿʯʝʰ˂ʝ ʫʧʦʪʨʝʙˀʘʚʘʥʠʭ ʠ ʨʝʬʝʨʝʥʮʠʨʘʥʠʭ ʤʦʜʝʣʘ ʟʘ ʦʮʝʥʫ ʠ 

ʝʚʘʣʫʘʮʠʿʫ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʭ ʦʙʫʢʘ ʿʝ ʂʠʨʢʧʘʪʨʠʢʦʚ ʤʦʜʝʣ [169]ï[171]. ʄʦʜʝʣ ʩʝ 

ʩʘʩʪʦʿʠ ʦʜ ʯʝʪʠʨʠ ʥʠʚʦʘ, ʘ ʪʦ ʩʫ: ʨʝʘʢʮʠʿʘ, ʫʯʝˁʝ, ʧʦʥʘʰʘˁʝ ʠ ʧʦʩʣʦʚʥʠ ʨʝʟʫʣʪʘʪʠ 

[126]. ʆʚʘ ʯʝʪʠʨʠ ʥʠʚʦʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʥʠʟ ʢʦʿʠ ʥʘ ʢʨʘʿʫ ʜʘʿʝ ʩʚʝʦʙʫʭʚʘʪʥʫ ʩʣʠʢʫ ʦ 

ʮʝʣʦʢʫʧʥʦʤ ʧʨʦʮʝʩʫ ʦʙʫʢʝ. ʉʚʘʢʠ ʦʜ ʥʠʚʦʘ ʧʦʩʤʘʪʨʘ ʨʘʟʣʠʯʠʪʝ ʘʩʧʝʢʪʝ ʦʙʫʢʝ. 

ʇʨʠʩʪʫʧ ʩʫʛʝʨʠʰʝ ʤʝʥʘ˅ʝʨʠʤʘ ʜʘ ʧʦʯʥʫ ʩʘ ʧʨʚʠʤ ʥʠʚʦʦʤ, ʟʘʪʠʤ ʜʘ ʥʘʩʪʘʚʝ ʩʘ 

ʥʘʨʝʜʥʠʤ ʥʠʚʦʠʤʘ, ʠ ʪʦʢʦʤ ʚʨʝʤʝʥʘ ʜʘ ʨʘʟʚʠʿʘʿʫ ʩʚʝ ʩʦʬʠʩʪʠʮʠʨʘʥʠʿʠ ʠ ʢʦʤʧʣʝʪʥʠʿʠ 

ʩʠʩʪʝʤ ʟʘ ʦʮʝʥʫ, ʦʜʥʦʩʥʦ ʝʚʘʣʫʘʮʠʿʫ ʦʙʫʢʝ ʫ ʧʨʝʜʫʟʝ˂ʫ [126]. 

ʇʨʚʠ ʥʠʚʦ ʜʘʿʝ ʧʦʚʨʘʪʥʫ ʠʥʬʦʨʤʘʮʠʿʫ ʦ ʨʝʘʢʮʠʿʠ ʫʯʝʩʥʠʢʘ ʥʘʢʦʥ ʦʙʫʢʝ. 

ɸʫʪʦʨ ʦʚʘʿ ʥʠʚʦ ʥʘʟʠʚʘ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ [126]. ʇʨʚʠ ʥʠʚʦ ʠʩʧʠʪʫʿʝ 

ʟʘʜʦʚʦˀʩʪʚʦ ʦʥʝ ʦʩʦʙʝ ʢʦʿʘ ʩʝ ʦʙʫʯʘʚʘ ʠ ʪʦ ʧʦ ʧʠʪʘˁʫ ʤʘʪʝʨʠʿʘʣʘ ʦʙʫʢʝ, ʪʨʝʥʝʨʘ ʠʣʠ 

ʧʨʝʜʘʚʘʯʘ, ʠʥʩʪʨʫʢʮʠʿʘ ʠʣʠ ʫʧʫʪʩʪʚʘ ʟʘ ʦʙʫʢʫ, ʢʘʦ ʠ ʦʢʨʫʞʝˁʘ ʫ ʢʦʿʦʿ ʩʝ ʦʙʫʢʘ 

ʩʧʨʦʚʝʣʘ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʧʨʠʢʫʧˀʝʥʠ ʧʦʜʘʮʠ ʤʝʨʝ ʰʪʘ ʫʯʝʩʥʠʮʠ ʦʙʫʢʝ ʤʠʩʣʝ ʠ 

ʦʩʝ˂ʘʿʫ ʦ ʩʘʤʦʿ ʦʙʫʮʠ ʠ ʦ ʦʢʨʫʞʝˁʫ ʫ ʢʦʿʝʤ ʩʝ ʩʧʨʦʚʝʣʘ ʦʙʫʢʘ. ʊʠʧʠʯʘʥ ʠʥʩʪʨʫʤʝʥʪ 

ʟʘ ʧʨʠʢʫʧˀʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʨʝʘʢʮʠʿʘʤʘ ʫʯʝʩʥʠʢʘ ʿʝ ʫʧʠʪʥʠʢ [172]. 

ʇʦʩʪʘʚˀʘ ʩʝ ʧʠʪʘˁʝ ʜʘ ʣʠ ʩʝ ʦʚʘʿ ʤʦʜʝʣ ʤʦʞʝ ʧʨʠʤʝʥʠʪʠ ʠ ʥʘ ʜʘʥʘʰˁʝ ʦʙʫʢʝ 

ʢʦʿʝ ʫ ʤʥʦʛʦʤʝ ʟʘʚʠʩʝ ʦʜ ʫʧʦʪʨʝʙʝ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʠʥʪʝʨʥʝʪʘ. ʍʦʨʪʦʥ [173] ʫ ʩʚʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ ʧʦʪʚʨʹʫʿʝ ʜʘ ʩʝ ʂʠʨʢʧʘʪʨʠʢʦʚ ʤʦʜʝʣ ʤʦʞʝ ʧʨʠʤʝʥʠʪʠ ʠ ʥʘ ʝ-ʫʯʝˁʝ 

ʩʘʤʦ ʿʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʢʦʨʠʩʪʝ ʠ ʜʦʜʘʪʥʝ ʪʝʭʥʠʢʝ ʫ ʧʨʦʮʝʩʫ ʝʚʘʣʫʘʮʠʿʝ. ʇʦ ʍʦʨʪʦʥʫ, 

ʜʘ ʙʠ ʩʝ ʠʟʚʨʰʠʣʘ ʦʮʝʥʘ ʦʙʫʢʝ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ, ʧʨʚʠ ʥʠʚʦ ʤʦʜʝʣʘ ʿʝ ʦʜ ʩʫʰʪʠʥʩʢʦʛ 

ʟʥʘʯʘʿʘ ʿʝʨ ʟʘʧʨʘʚʦ ʙʘʰ ʫ ʦʚʦʤ ʥʠʚʦʫ ʿʝ ʤʦʛʫ˂ʝ ʜʦʙʠʪʠ ʦʜʛʦʚʦʨ ʥʘ ʢʦʿʠ ʥʘʯʠʥ 

ʫʯʝʩʥʠʮʠ ʨʝʘʛʫʿʫ ʥʘ ʩʘʤʦ ʦʢʨʫʞʝˁʝ ʫ ʢʦʿʝʤ ʩʝ ʚʨʰʠ ʦʙʫʢʘ. ɸʫʪʦʨ ʧʨʝʧʦʨʫʯʫʿʝ ʜʘ ʩʝ 

ʢʦʨʠʩʥʠʮʠʤʘ ʦʤʦʛʫ˂ʠ ʧʨʠʩʪʫʧ ʬʦʨʫʤʫ ʫ ʢʦʿʝʤ ʤʦʛʫ ʜʘ ʨʘʟʚʠʿʫ ʜʠʩʢʫʩʠʿʫ ʠ ʫʯʝ ʿʝʜʥʠ 

ʦʜ ʜʨʫʛʠʭ. ʅʘ ʪʘʿ ʥʘʯʠʥ ʤʦʛʫ ʜʘ ʦʩʪʚʘʨʝ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʧʦʩʪʠʛʥʫ ʙʦˀʝ ʨʝʟʫʣʪʘʪʝ. 

ɺʝʦʤʘ ʢʦʨʠʩʥʝ ʠ ʜʝʪʘˀʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʤʦʛʫ ʜʘ ʩʝ ʜʦʙʠʿʫ ʩʘ ʩʘʤʝ ʧʣʘʪʬʦʨʤʝ. ʆʚʝ 
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ʠʥʬʦʨʤʘʮʠʿʝ ʩʫ: ʢʦ ʧʨʠʩʪʫʧʘ ʩʠʩʪʝʤʫ ʠ ʢʦʣʠʢʦ ʯʝʩʪʦ, ʙʨʦʿ ʩʪʨʘʥʠʮʘ ʢʦʿʠʤʘ ʩʝ 

ʧʨʠʩʪʫʧʘ, ʩʪʘʪʫʩ ʫʯʠʥʢʘ ʫʯʝʩʥʠʢʘ ʦʙʫʢʝ, ʠ ʜʨ.  

ɼʨʫʛʘ ʛʨʫʧʘ ʘʫʪʦʨʘ ʫ ʩʚʦʤ ʧʨʝʛʣʝʜʫ ʣʠʪʝʨʘʪʫʨʝ ʧʨʦʥʘʣʘʟʠ ʜʘ ʩʝ ʫ ʧʨʦʮʝʥʠ 

ʝʬʠʢʘʩʥʦʩʪʠ ʝ-ʫʯʝˁʘ ʚʝ˂ʠʥʘ ʧʨʝʜʫʟʝ˂ʘ ʦʩʣʘˁʘ ʥʘ ʧʨʚʠ ʥʠʚʦ ʂʠʨʢʧʘʪʨʠʢʦʚʦʛ ʤʦʜʝʣʘ 

[61]. ʈʝʘʢʮʠʿʝ ʟʘʧʦʩʣʝʥʠʭ ʛʝʥʝʨʘʣʥʦ ʦʙʫʭʚʘʪʘʿʫ ʩʪʘʚʦʚʝ ʧʨʝʤʘ ʩʠʩʪʝʤʫ ʟʘ ʝ-ʫʯʝˁʝ ʠ 

ʟʘʜʦʚʦˀʩʪʚʦ ʩʠʩʪʝʤʦʤ ʟʘ ʝ-ʫʯʝˁʝ, ʠʣʠ ʩʢʣʦʥʦʩʪʠ ʟʘ ʝ-ʫʯʝˁʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʚʠʜʦʚʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ. ʇʨʝʪʭʦʜʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʫʿʫ ʥʘ 

ʧʦʩʪʦʿʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʩʪʘʚʦʚʘ ʠ ʥʠʚʦʘ ʟʘʜʦʚʦˀʩʪʚʘ ʧʨʝʤʘ ʩʠʩʪʝʤʠʤʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʦ 

ʫʯʝˁʝ [61]. ɺʝ˂ʠʥʘ ʠʩʧʠʪʘʥʠʢʘ ʠʤʘ ʧʦʟʠʪʠʚʥʝ ʨʝʘʢʮʠʿʝ ʥʘ ʩʠʩʪʝʤʝ ʟʘ ʝ-ʫʯʝˁʝ. ʉʚʘ 

ʧʨʝʪʭʦʜʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʢʦʨʠʩʪʠʣʘ ʫʧʠʪʥʠʢ ʠ ʘʥʢʝʪʫ ʢʘʦ ʤʝʪʦʜʝ ʧʨʠʢʫʧˀʘˁʘ 

ʧʦʜʘʪʘʢʘ ʟʘ ʤʝʨʝˁʝ ʧʨʚʦʛ ʥʠʚʦʘ ʂʠʨʢʧʘʪʨʠʢʦʚʦʛ ʤʦʜʝʣʘ ï ʨʝʘʢʮʠʿʝ ʝ-ʫʯʝʩʥʠʢʘ. 

ɼʨʫʛʠ ʥʠʚʦ ʠʩʧʠʪʫʿʝ ʩʪʝʯʝʥʦ ʟʥʘˁʝ ʠ ʚʝʰʪʠʥʝ ʫʯʝʩʥʠʢʘ ʦʙʫʢʝ. ʆʚʘʿ ʤʦʜʝʣ ʿʝ 

ʧʦʩʝʙʥʦ ʟʥʘʯʘʿʘʥ ʟʘ ʤʝʥʘ˅ʝʨʝ ʟʘʜʫʞʝʥʝ ʟʘ ʨʘʟʚʦʿ ʦʙʫʢʘ ʿʝʨ ʠʩʧʠʪʫʿʝ ʜʘ ʣʠ ʩʫ ʫʯʝʩʥʠʮʠ 

ʨʘʟʫʤʝʣʠ ʦʩʥʦʚʥʝ ʧʦʿʤʦʚʝ ʠ ʧʨʠʥʮʠʧʝ ʦʙʫʢʝ. ʊʨʝ˂ʠ ʥʠʚʦ ʤʝʨʠ ʝʬʝʢʘʪ ʧʨʦʛʨʘʤʘ ʦʙʫʢʝ 

ʥʘ ʫʯʠʥʘʢ ʟʘʧʦʩʣʝʥʦʛ, ʦʜʥʦʩʥʦ, ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʩʝ ʟʘʧʦʩʣʝʥʠ ʧʦʥʘʰʘ ʥʘʢʦʥ ʦʙʫʢʝ ʠ ʜʘ 

ʣʠ ʢʦʨʠʩʪʠ ʩʪʝʯʝʥʦ ʟʥʘˁʝ ʠ ʚʝʰʪʠʥʝ. ʏʝʪʚʨʪʠ ʥʠʚʦ ʤʦʜʝʣʘ ʤʝʨʠ ʝʬʝʢʘʪ ʧʨʦʛʨʘʤʘ 

ʦʙʫʢʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ. ʈʝʟʫʣʪʘʪʠ ʧʨʝʪʭʦʜʥʠʭ ʩʪʫʜʠʿʘ ʫʢʘʟʫʿʫ ʜʘ ʝ-

ʫʯʝˁʝ ʤʦʞʝ ʧʦʟʠʪʠʚʥʦ ʜʘ ʫʪʠʯʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ ʘʣʠ ʩʫ ʧʦʪʨʝʙʥʘ 

ʜʦʜʘʪʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʦʚʫ ʪʝʤʫ [61]. ʇʨʠʢʘʟ ʯʝʪʠʨʠ ʥʠʚʦʘ ʜʘʪ ʿʝ ʫ ʪʘʙʝʣʠ II-18.  

ʊʘʙʝʣʘ II-18. ʂʠʨʢʧʘʪʨʠʢʦʚ ʤʦʜʝʣ ʟʘ ʦʮʝʥʫ ʠ ʝʚʘʣʫʘʮʠʿʫ ʦʙʫʢʘ [126] 
ʅʠʚʦ ɼʝʬʠʥʠʮʠʿʘ 

ʈʝʘʢʮʠʿʘ ɿʘʜʦʚʦˀʩʪʚʦ ʫʯʝʩʥʠʢʘ ʦʙʫʢʝ ʧʦ ʧʠʪʘˁʫ ʤʘʪʝʨʠʿʘʣʘ, ʪʨʝʥʝʨʘ, ʠʥʩʪʨʫʢʮʠʿʘ 

ʠ ʦʢʨʫʞʝˁʘ. 

ʋʯʝˁʝ ʉʪʝʯʝʥʦ ʟʥʘˁʝ ʠ ʚʝʰʪʠʥʝ ʫʯʝʩʥʠʢʘ ʦʙʫʢʝ. 

ʇʦʥʘʰʘˁʝ ɽʬʝʢʘʪ ʧʨʦʛʨʘʤʘ ʦʙʫʢʝ ʥʘ ʫʯʠʥʘʢ ʟʘʧʦʩʣʝʥʦʛ. 

ʇʦʩʣʦʚʥʠ ʨʝʟʫʣʪʘʪʠ ɽʬʝʢʘʪ ʧʨʦʛʨʘʤʘ ʦʙʫʢʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ. 

 

ʄʘʭʘʧʘʪʨʘ ʠ ʃʘʠ [170] ʩʫ ʥʘʜʦʛʨʘʜʠʣʠ ʂʠʨʢʧʘʪʨʠʢʦʚ ʤʦʜʝʣ ʩʘ ʿʦʰ ʿʝʜʥʠʤ 

ʥʠʚʦʦʤ. ʇʨʝʜʣʦʞʝʥʠ ʥʠʚʦ ʩʝ ʦʜʥʦʩʠ ʥʘ ʪʝʭʥʦʣʦʛʠʿʫ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʧʨʠʣʠʢʦʤ 

ʠʟʚʦʹʝˁʘ ʦʙʫʢʝ ʠ ʦʚʘʿ ʥʠʚʦ ʩʝ ʠʩʧʠʪʫʿʝ ʧʨʝ ʨʝʘʢʮʠʿʝ, ʫʯʝˁʘ, ʧʦʥʘʰʘˁʘ ʠ ʧʦʩʣʦʚʥʠʭ 

ʨʝʟʫʣʪʘʪʘ. ʉʘ ʦʚʦʤ ʥʦʚʦʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʥʫʪʘʨ ʤʦʜʝʣʘ ʤʦʛʫ˂ʝ ʿʝ ʦʪʢʨʠʪʠ ʧʨʝʜʥʦʩʪʠ 

ʠ ʤʘʥʝ ʘʣʘʪʘ ʠ ʪʝʭʥʦʣʦʛʠʿʫ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʜʘ ʙʠ ʩʝ ʨʘʟʚʠʣʘ ʠ ʠʩʧʦʨʫʯʠʣʘ ʦʙʫʢʘ [170]. 

ɿʘ ʦʚʘʿ ʥʠʚʦ, ʢʦʿʠ ʪʨʝʙʘ ʜʘ ʠʩʧʠʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʿʝʜʥʦʩʪʘʚʥʦʩʪ ʪʝʭʥʦʣʦʰʢʝ 
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ʧʣʘʪʬʦʨʤʝ, ʘʫʪʦʨʠ ʧʨʝʜʣʘʞʫ ʜʘ ʩʝ ʧʦʜʘʮʠ ʧʨʠʢʫʧʝ ʧʫʪʝʤ ʘʥʢʝʪʝ ʠʣʠ ʩʪʨʫʢʪʫʠʨʘʥʠʭ 

ʠʥʪʝʨʚʿʫʘ. 

4.4  ʋʪʠʮʘʿ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ 

Ăʆʥʦ ʰʪʘ ʤʝʨʠʪʝ ʪʦ ʠ ʜʦʙʠʿʘʪʝñ [174]. ʄʝʨʝˁʝʤ ʨʝʘʣʠʟʘʮʠʿʝ ʤʦʛʫ˂ʝ ʿʝ 

ʠʟʤʝʨʠʪʠ ʫʪʠʮʘʿ ʦʢʨʫʞʝˁʘ ʥʘ ʤʝʥʘ˅ʝʨʝ ʠ ʟʘʧʦʩʣʝʥʝ. ʋʪʠʮʘʿ ʛʣʦʙʘʣʠʟʘʮʠʿʝ ʠ 

ʪʝʭʥʦʣʦʰʢʠ ʥʘʧʨʝʜʘʢ ʩʫ ʨʝʟʫʣʪʦʚʘʣʠ ʨʘʟʚʦʿʝʤ ʥʦʚʠʭ ʪʠʧʦʚʘ ʧʦʢʘʟʘʪʝˀʘ ʫʩʧʝʰʥʦʩʪʠ 

ʧʦʩʣʦʚʘˁʘ, ʿʝʨ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʩʠʩʪʝʤ ʤʝʨʝˁʘ ʧʝʨʬʦʨʤʘʥʩʠ ʧʨʝʜʫʟʝ˂ʘ ʟʘʩʥʦʚʘʥ 

ʧʨʝʪʝʞʥʦ ʥʘ ʬʠʥʘʥʩʠʿʩʢʠʤ ʧʘʨʘʤʝʪʨʠʤʘ, ʥʝ ʟʘʜʦʚʦˀʘʚʘ ʧʦʪʨʝʙʝ ʩʘʚʨʝʤʝʥʠʭ ʤʝʪʦʜʘ 

ʫʧʨʘʚˀʘˁʘ ʧʨʦʮʝʩʠʤʘ ʦʨʛʘʥʠʟʘʮʠʿʝ [175]. 

ʀʘʢʦ ʿʝ ʧʨʚʝʥʩʪʚʝʥʦ ʢʦʨʠʰ˂ʝʥʘ ʟʘ ʠʥʪʝʨʥʠ ʤʝʥʘ˅ʤʝʥʪ ʠ ʢʦʥʪʨʦʣʫ, 

ʠʟʙʘʣʘʥʩʠʨʘʥʘ ʣʠʩʪʘ ʠʣʠ ʫʨʘʚʥʦʪʝʞʝʥʘ ʣʠʩʪʘ ʮʠˀʝʚʘ (ʝʥʛʣ. Balanced Scorecard) 

ʝʢʩʧʣʠʮʠʪʥʦ ʫʢˀʫʯʫʿʝ ʯʝʪʠʨʠ ʧʝʨʩʧʝʢʪʠʚʝ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ: 

ʬʠʥʘʥʩʠʿʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ, ʠʩʭʦʜʝ ʢʫʧʘʮʘ, ʠʥʪʝʨʥʝ ʧʨʦʮʝʩʝ ʠ ʠʥʦʚʘʮʠʿʝ ʠ ʫʯʝˁʝ [174] 

ʠ ʩʤʘʪʨʘ ʩʝ ʥʘʿʧʦʟʥʘʪʠʿʠʤ ʧʨʠʩʪʫʧʦʤ ʫʧʨʘʚˀʘˁʫ ʩʠʩʪʝʤʠʤʘ [135]. ʀʟʙʘʣʘʥʩʠʨʘʥʘ 

ʣʠʩʪʘ ʮʠˀʝʚʘ ʿʝ ʟʘʜʨʞʘʣʘ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʬʠʥʘʥʩʠʿʩʢʝ ʤʝʨʝ, ʤʝʹʫʪʠʤ, ʬʠʥʘʥʩʠʿʩʢʝ 

ʧʝʨʬʦʨʤʘʥʩʝ ʩʝ ʧʨʝ ʩʚʝʛʘ ʦʜʥʦʩʝ ʥʘ ʧʨʦʰʣʝ ʜʦʛʘʹʘʿʝ, ʰʪʦ ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʟʘ 

ʧʨʝʜʫʟʝ˂ʘ ʠʟ ʠʥʜʫʩʪʨʠʿʩʢʝ ʝʨʝ ʟʘ ʢʦʿʝ ʠʥʚʝʩʪʠʮʠʿʝ ʫ ʜʫʛʦʨʦʯʥʝ ʤʦʛʫ˂ʥʦʩʪʠ ʠ ʦʜʥʦʩʝ 

ʩʘ ʢʫʧʮʠʤʘ ʥʠʩʫ ʙʠʣʝ ʦʜ ʚʝʣʠʢʝ ʚʘʞʥʦʩʪʠ ʟʘ ʢʨʘʿˁʠ ʫʩʧʝʭ. ʆʚʝ ʬʠʥʘʥʩʠʿʩʢʝ ʤʝʨʝ ʩʫ 

ʟʘʪʦ ʥʝʘʜʝʢʚʘʪʥʝ ʟʘ ʧʨʝʜʫʟʝ˂ʘ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʝ ʝʨʝ ʢʦʿʘ ʩʪʚʘʨʘʿʫ ʙʫʜʫ˂ʫ ʚʨʝʜʥʦʩʪ 

ʢʨʦʟ ʠʥʚʝʩʪʠʨʘˁʘ ʫ ʢʫʧʮʝ, ʜʦʙʘʚˀʘʯʝ, ʟʘʧʦʩʣʝʥʝ, ʧʨʦʮʝʩʝ, ʪʝʭʥʦʣʦʛʠʿʫ ʠ ʠʥʦʚʘʮʠʿʝ 

[174]. ʂʘʢʦ ʿʝ ˀʫʜʩʢʠ ʬʘʢʪʦʨ ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʝʣʝʤʝʥʪ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ, ʜʘ ʙʠ ʩʝ 

ʦʩʪʚʘʨʠʣʠ ʮʠˀʝʚʠ ʧʦʩʪʘʚˀʝʥʠ ʫ ʦʩʪʘʣʝ ʪʨʠ ʧʝʨʩʧʝʢʪʠʚʝ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʧʨʝʜʫʟʝ˂ʝ 

ʨʘʩʧʦʣʘʞʝ ʢʚʘʣʠʪʝʪʥʠʤ ˀʫʜʩʢʠʤ ʨʝʩʫʨʩʠʤʘ. ʆʥʦ ʰʪʦ ʧʦʢʘʟʘʪʝˀʝ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ 

ʫʯʝˁʝ ʠ ʨʘʟʚʦʿ ˀʫʜʩʢʠʭ ʨʝʩʫʨʩʘ ʨʘʟʣʠʢʫʿʝ ʦʜ ʦʩʪʘʣʠʭ ʧʦʢʘʟʘʪʝˀʘ ʿʝʩʪʝ ʧʨʦʙʣʝʤ ʢʦʿʠ 

ʩʝ ʿʘʚˀʘ ʧʨʠ ˁʠʭʦʚʦʤ ʤʝʨʝˁʫ, ʿʝʨ ʩʝ ʪʝʰʢʦ ʤʦʛʫ ʥʫʤʝʨʠʯʢʠ ʜʝʬʠʥʠʩʘʪʠ. 

ɿʘʜʦʚʦˀʩʪʚʦ ʟʘʧʦʩʣʝʥʠʭ, ʣʠʯʥʠ ʜʦʭʦʜʘʢ ʧʦ ʟʘʧʦʩʣʝʥʦʤ, ʦʜʩʫʩʪʚʦ ʩʘ ʧʦʩʣʘ, ʧʨʦʩʝʯʥʠ 

ʪʨʦʰʢʦʚʠ ʦʙʨʘʟʦʚʘˁʘ ʧʦ ʟʘʧʦʩʣʝʥʦʤ, ʧʨʠʭʦʜ ʧʦ ʟʘʧʦʩʣʝʥʦʤ, ʜʦʙʠʪ ʧʦ ʟʘʧʦʩʣʝʥʦʤ 

ʠʪʜ., ʩʫ ʩʘʤʦ ʥʝʢʠ ʦʜ ʧʦʢʘʟʘʪʝˀʘ ʢʦʿʠ ʙʠ ʩʝ ʤʦʛʣʠ ʤʝʨʠʪʠ ʫ ʦʢʚʠʨʫ ʦʚʝ ʧʝʨʩʧʝʢʪʠʚʝ 

[174]. ʀʟʙʘʣʘʥʩʠʨʘʥʘ ʣʠʩʪʘ ʮʠˀʝʚʘ ʩʝ ʨʘʟʚʠʿʘ ʟʘ ʩʚʘʢʫ ʧʦʿʝʜʠʥʘʯʥʫ ʦʨʛʘʥʠʟʘʮʠʿʫ 

[176].  
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ʆʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʘʤʦ ʿʝʜʥʫ ʚʨʩʪʫ ʠʥʜʠʢʘʪʦʨʘ 

ʝʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʫʟʝ˂ʘ ʠ ʦʥʝ ʥʠʩʫ ʩʘʤʦ ʿʝʜʥʘ ʜʠʤʝʥʟʠʿʘ ʪʝ ʠʭ ʥʠʿʝ ʤʦʛʫ˂ʝ ʠʟʤʝʨʠʪʠ 

ʩʘʤʦ ʿʝʜʥʦʤ ʤʝʨʦʤ [176]. ʇʨʦʮʝʩ ʤʝʨʝˁʘ ʠʥʜʠʢʘʪʦʨʘ ʧʝʨʬʦʨʤʘʥʩʠ ʤʦʞʝ ʩʝ ʩʚʨʩʪʘʪʠ 

ʫ ʛʨʫʧʫ ʫʧʨʘʚˀʘʯʢʠʭ ʧʨʦʮʝʩʘ, ʿʝʨ ʩʝ ʢʦʥʪʨʦʣʦʤ ʤʝʨʝʥʝ ʚʝʣʠʯʠʥʝ, ʪʿ. ʧʨʘ˂ʝˁʝʤ 

ʧʝʨʬʦʨʤʘʥʩʝ ʜʦʙʠʿʘʿʫ ʠʥʬʦʨʤʘʮʠʿʝ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʿʝ ʤʦʛʫ˂ʝ ʦʩʪʚʘʨʠʪʠ ʫʧʨʘʚˀʘˁʝ 

ʧʨʦʮʝʩʠʤʘ ʦʨʛʘʥʠʟʘʮʠʿʝ [177].  

ʋ ʣʠʪʝʨʘʪʫʨʠ ʧʦʩʪʦʿʝ ʪʨʠ ʫʦʙʠʯʘʿʝʥʘ ʧʨʠʩʪʫʧʘ ʤʝʨʝˁʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ 

ʧʝʨʬʦʨʤʘʥʩʠ. ʇʨʚʠ ʧʨʠʩʪʫʧ ʫʟʠʤʘ ʫ ʨʘʟʤʘʪʨʘˁʝ ʩʘʤʦ ʿʝʜʥʫ ʤʝʨʫ ʟʘ ʢʦʿʫ ʩʝ ʚʝʨʫʿʝ ʜʘ 

ʿʝ ʫ ʚʝʟʠ ʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʦʤ ʧʝʨʬʦʨʤʘʥʩʦʤ [178]. ʋ ʠʜʝʘʣʥʦʤ ʩʣʫʯʘʿʫ, ʦʚʦ ʚʝʨʦʚʘˁʝ 

ʿʝ ʧʦʜʨʞʘʥʦ ʧʨʝʪʭʦʜʥʦ ʜʦʢʘʟʘʥʦʤ ʪʝʦʨʠʿʦʤ ʠ ʝʤʧʠʨʠʿʩʢʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ʘʣʠ ʯʝʩʪʦ ʩʝ 

ʩʘʤʦ ʧʨʝʪʧʦʩʪʘʚˀʘ. ʋ ʜʨʫʛʦʤ ʧʨʠʩʪʫʧʫ ʠʩʪʨʘʞʠʚʘʯ ʢʦʨʠʩʪʠ ʥʝʢʦʣʠʢʦ ʨʘʟʣʠʯʠʪʠʭ 

ʤʝʨʘ ʢʘʢʦ ʙʠ ʫʧʦʨʝʜʠʦ ʘʥʘʣʠʟʝ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʟʘʚʠʩʥʠʤ ʘʣʠ ʠʜʝʥʪʠʯʥʠʤ ʥʝʟʘʚʠʩʥʠʤ 

ʧʨʦʤʝʥ ʠˀʚʠʤʘ [179]. ʊʨʝ˂ʠ ʧʨʠʩʪʫʧ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʩʧʘʿʘˁʫ ʟʘʚʠʩʥʠʭ ʧʨʦʤʝʥ ʠˀʚʘ, 

ʧʦʜ ʧʨʝʪʧʦʩʪʘʚʢʦʤ ʢʦʥʚʝʨʛʝʥʪʥʝ ʚʘʣʠʜʥʦʩʪʠ ʥʘ ʦʩʥʦʚʫ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʤʝʨʘ [180]. 

ʆʚʘʿ ʧʨʠʩʪʫʧ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʠ ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʩʫʙʿʝʢʪʠʚʥʝ ʤʝʨʝ ʧʝʨʬʦʨʤʘʥʩʠ 

ʛʜʝ ʠʩʪʨʘʞʠʚʘʯʠ ʪʨʘʛʘʿʫ ʟʘ ʩʣʠʯʥʦʩʪʠʤʘ ʦʩʦʙʠʥʘ ʠʩʧʠʪʘʥʠʢʘ ʥʘ ʙʘʟʠ ʧʩʠʭʦʤʝʪʨʠʿʩʢʝ 

ʚʘʣʠʜʥʦʩʪʠ [181]. 

ʎʠˀ ʝ-ʫʯʝˁʘ ʫ ʧʨʝʜʫʟʝ˂ʠʤʘ ʿʝ, ʥʝ ʩʘʤʦ ʜʘ ʩʝ ʟʘʧʦʩʣʝʥʠ ʦʙʫʯʝ, ʚʝ˂ ʠ ʜʘ ʩʝ 

ʦʩʪʚʘʨʝ ʙʦˀʝ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ. ʆʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʠʤʧʣʝʤʝʥʪʠʨʘʿʫ ʠ 

ʢʦʨʠʩʪʝ ʩʠʩʪʝʤʝ ʟʘ ʝ-ʫʯʝˁʝ ʫ ʩʚʦʤ ʧʦʩʣʦʚʘˁʫ, ʦʯʝʢʫʿʫ ʥʝʢʫ ʚʨʩʪʫ ʧʦʟʠʪʠʚʥʦʛ ʫʪʠʮʘʿʘ 

ʥʘ ʩʚʦʿʝ ʧʝʨʬʦʨʤʘʥʩʝ ʫ ʚʠʜʫ ʫʥʘʧʨʝʹʝˁʘ ʧʨʦʬʠʪʘʙʠʣʥʦʩʪʠ ʠʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [13]. 

ʅʘʿʯʝʰ˂ʝ ʮʠʪʠʨʘʥʝ ʧʨʝʜʥʦʩʪʠ ʫ ʣʠʪʝʨʘʪʫʨʠ ʫʢˀʫʯʫʿʫ ʠʩʧʦʨʫʢʫ ʜʦʩʣʝʜʥʦʛ ʟʥʘˁʘ, 

ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʧʫʪʦʚʘˁʘ ʠ ʩʤʘˁʝˁʝ ʠʟʛʫʙˀʝʥʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʦʜʩʫʩʪʚʘ ʩʘ 

ʨʘʜʥʦʛ ʤʝʩʪʘ [6], [140], [182]. ɽʬʝʢʪʠʚʥʦ ʨʘʟʚʠʿʝʥʘ ʦʙʫʢʘ ʢʦʿʘ ʢʦʨʠʩʪʠ ʪʝʭʥʦʣʦʛʠʿʫ ʝ-

ʫʯʝˁʘ, ʧʦʜʿʝʜʥʘʢʦ ʿʝ ʝʬʠʢʘʩʥʘ ʢʘʦ ʠ ʦʙʫʢʘ ʫ ʫʯʠʦʥʠʮʠ, ʘʣʠ ʿʝ ʟʥʘʯʘʿʥʦ ʿʝʬʪʠʥʠʿʘ ʟʙʦʛ 

ʩʚʦʿʝ ʩʢʘʣʘʙʠʣʥʦʩʪʠ (ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʫʯʝʩʪʚʫʿʝ ʚʝʣʠʢʠ ʙʨʦʿ ʧʦʣʘʟʥʠʢʘ) [183].  

ɱʦʰ ʿʝʜʥʘ ʟʥʘʯʘʿʥʘ ʧʨʝʜʥʦʩʪ ʝ-ʫʯʝˁʘ ʿʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪ. ʌʣʝʢʩʠʙʠʣʥʦʩʪ ʩʝ, ʫ 

ʜʘʪʦʤ ʩʤʠʩʣʫ, ʦʛʣʝʜʘ ʫ ʚʨʝʤʝʥʫ ʠ ʤʦʛʫ˂ʥʦʩʪʠ ʧʨʠʩʪʫʧʘ ʤʘʪʝʨʠʿʘʣʠʤʘ ʩʘ ʙʠʣʦ ʢʦʛ 

ʤʝʩʪʘ [137] h ʪʦ ʦʤʦʛʫ˂ʘʚʘ ʫʯʝʩʥʠʮʠʤʘ ʦʙʫʢʝ ʚʝ˂ʫ ʢʦʥʪʨʦʣʫ ʫ ʧʨʦʮʝʩʫ ʫʯʝˁʘ. ɽ-

ʫʯʝˁʝ ʦʤʦʛʫ˂ʘʚʘ ʟʘʧʦʩʣʝʥʠʤʘ ʜʘ ʠʟʘʙʝʨʫ ʚʨʝʤʝ ʠ ʤʝʩʪʦ ʦʙʫʢʝ ʠ ʜʘ ʨʘʜʝ ʫ ʩʢʣʘʜʫ ʩʘ 

ʩʦʧʩʪʚʝʥʠʤ ʪʝʤʧʦʤ [7], [61], [183]. ʆʧʠʩʘʥʘ ʚʨʩʪʘ ʢʦʥʪʨʦʣʝ ʧʨʫʞʘ ʧʦʣʘʟʥʠʮʠʤʘ 

ʩʣʦʙʦʜʫ ʜʘ ʧʨʠʩʪʫʧʝ ʥʘʩʪʘʚʥʠʤ ʤʘʪʝʨʠʿʘʣʠʤʘ ʢʘʜʘ ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʧʦʪʨʝʙʥʦ. 
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ʉʦʧʩʪʚʝʥʠ ʨʠʪʘʤ ʨʘʜʘ ʦʤʦʛʫ˂ʘʚʘ ʧʦʣʘʟʥʠʮʠʤʘ ʜʘ ʧʦʭʘʹʘʿʫ ʦʙʫʢʫ ʠ ʨʘʜʝ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠʤʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʨʘʩʧʦʣʦʞʝˁʘ ʠ ʞʝˀʘ. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʫʯʝʩʥʠʮʠ ʫ 

ʧʨʦʮʝʩʫ ʦʙʫʢʝ ʜʦʙʠʿʘʿʫ ʢʦʥʪʨʦʣʫ ʥʘʜ ʨʘʟʣʠʯʠʪʠʤ ʥʘʩʪʘʚʥʠʤ ʝʣʝʤʝʥʪʠʤʘ ʢʘʦ ʰʪʦ ʩʫ 

ʨʝʜʦʩʣʝʜ ʥʘʩʪʘʚʥʠʭ ʮʝʣʠʥʘ, ʥʘʩʪʘʚʥʠ ʩʘʜʨʞʘʿ (ʥʧʨ., ʢʦʿʫ ʪʝʤʫ ʜʘ ʫʯʝ) ʠ ʦʙʠʤ 

ʩʘʜʨʞʘʿʘ ʪʦʢʦʤ ʮʝʣʦʛ ʚʨʝʤʝʥʘ ʦʙʫʢʝ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʫʯʝʩʥʠʮʠ, ʥʝ ʩʘʤʦ ʜʘ ʠʤʘʿʫ ʚʝ˂ʫ 

ʢʦʥʪʨʦʣʫ, ʥʝʛʦ ʠ ʚʝ˂ʠ ʩʪʝʧʝʥ ʦʜʛʦʚʦʨʥʦʩʪʠ ʫ ʧʨʦʮʝʩʫ ʫʯʝˁʘ, ʢʘʦ ʠ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʿʝʜʘʥ 

ʜʨʫʛʦʛ ʫʯʝ ʢʨʦʟ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʤʝʹʫʩʦʙʥʝ ʠʥʪʝʨʘʢʮʠʿʝ [184]. ʋ ʧʨʠʥʮʠʧʫ, ʢʦʥʪʨʦʣʘ 

ʫʯʝʩʥʠʢʘ ʠʤʘ ʤʘʣʠ, ʘʣʠ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʠʩʭʦʜʝ ʫʯʝˁʘ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ 

ʧʦʢʘʟʫʿʫ ʜʘ ʩʝ ʥʘʿʿʘʯʠ ʠʥʪʝʥʟʠʪʝʪ ʧʦʟʠʪʠʚʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʝ-ʫʯʝˁʘ ʠ ʠʩʭʦʜʘ ʫʯʝˁʘ 

ʿʘʚˀʘ ʢʘʜʘ ʧʦʣʘʟʥʠʮʠ ʠʤʘʿʫ ʧʨʘʢʪʠʯʥʫ ʢʦʥʪʨʦʣʫ ʥʘʜ ʧʨʦʮʝʩʦʤ, ʘ ʥʝ ʧʨʝʪʭʦʜʥʦ 

ʠʩʢʫʩʪʚʦ, ʢʘʜʘ ʧʦʣʘʟʥʠʮʠ ʥʝʤʘʿʫ ʥʠʢʘʢʚʦ ʠʩʢʫʩʪʚʦ ʩʘ ʤʘʪʝʨʠʿʘʣʦʤ ʟʘ ʫʯʝˁʝ ʠ ʢʘʜʘ ʿʝ 

ʧʦʣʘʟʥʠʮʠʤʘ ʦʤʦʛʫ˂ʝʥʘ ʢʦʥʪʨʦʣʘ ʥʘʜ ʨʝʜʦʩʣʝʜʦʤ ʥʘʩʪʘʚʥʠʭ ʮʝʣʠʥʘ, ʘ ʥʝ ʥʘʜ 

ʢʦʥʪʨʦʣʦʤ ʩʘʤʦʛ ʩʘʜʨʞʘʿʘ [61].  

ʄʝʹʫʪʠʤ, ʫʧʨʢʦʩ ʧʦʪʝʥʮʠʿʘʣʥʠʤ ʧʨʝʜʥʦʩʪʠʤʘ ʢʦʿʝ ʥʫʜʠ ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʝ-ʫʯʝˁʘ, 

ʧʦʚʝ˂ʘʥʦʤ ʢʦʥʪʨʦʣʦʤ ʥʘʜ ʧʨʦʛʨʘʤʦʤ ʦʙʫʢʝ ʤʦʛʫ ʩʝ ʧʨʦʫʟʨʦʢʦʚʘʪʠ ʧʦʪʝʰʢʦ˂ʝ ʟʘ 

ʫʯʝʩʥʠʢʝ ʿʝʨ ʩʝ ʦʜ ˁʠʭ ʥʝʧʨʝʢʠʜʥʦ ʪʨʘʞʠ ʜʘ ʜʦʥʦʩʝ ʦʜʣʫʢʝ ʦ ʩʘʜʨʞʘʿʫ ï hʪʘ ʜʘ ʚʠʜʝ 

ʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʜʘ ʪʦ ʙʫʜʝ ʧʨʝʜʩʪʘʚˀʝʥʦ. ʆʚʝ ʦʜʣʫʢʝ ʤʦʛʫ ʜʘ ʦʤʝʪʘʿʫ ˁʠʭʦʚʫ 

ʩʧʦʩʦʙʥʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʥʘ ʩʘʜʨʞʘʿ ʦʙʫʢʝ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʩʤʘˁʝ ʚʨʝʤʝ ʫʯʝˁʘ ʪʦʢʦʤ 

ʦʙʫʢʝ [185]. ʂʘʦ ʨʝʟʫʣʪʘʪ ʪʦʛʘ, ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʩʧʨʦʚʦʜʝ ʢʦʥʪʨʦʣʫ ʫʯʝʩʥʠʢʘ ʫ ʪʦʢʫ 

ʦʙʫʢʝ ʪʨʝʙʘ ʜʘ ʦʙʝʟʙʝʜʝ ʜʘ ʠʥʪʝʥʟʠʪʝʪ ʢʦʥʪʨʦʣʝ ʙʫʜʝ ʫ ʩʢʣʘʜʫ ʩʘ ʮʠˀʝʚʠʤʘ ʥʘʩʪʘʚʥʦʛ 

ʧʨʦʛʨʘʤʘ ʠ ʜʘ ʩʝ ʩʪʝʧʝʥʦʤ ʢʦʥʪʨʦʣʝ ʫʯʝʩʥʠʢʘ ʤʦʞʝ ʝʬʠʢʘʩʥʦ ʫʧʨʘʚˀʘʪʠ [186]. ʇʦʨʝʜ 

ʥʘʚʝʜʝʥʦʛ, ʫ ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʿʦʰ ʧʦʤʠˁʝ ʜʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʝ-ʫʯʝˁʘ ʠ ʚʝ˂ʘ ʢʦʥʪʨʦʣʘ ʫ 

ʧʨʦʮʝʩʫ ʫʯʝˁʘ ʫʪʠʯʝ ʥʘ ʧʨʦʤʝʥʫ ʩʪʘʚʘ ʧʨʝʤʘ ʦʨʛʘʥʠʟʘʮʠʿʠ [61]. ʋʢʦʣʠʢʦ ʿʝ ʦʙʫʢʘ ʢʦʿʘ 

ʿʝ ʟʘʢʦʥʦʤ ʦʙʘʚʝʟʫʿʫ˂ʘ ʥʘʤʝʪʥʫʪʘ ʟʘʧʦʩʣʝʥʠʤʘ, ʦʥʠ ˂ʝ ʩʪʚʦʨʠʪʠ ʥʝʛʘʪʠʚʘʥ ʩʪʘʚ ʧʨʝʤʘ 

ʦʨʛʘʥʠʟʘʮʠʿʠ ʠʣʠ ʜʝʣʫ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʠ ʿʝ ʟʘʜʫʞʝʥ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʦʙʫʢʝ. ɽ-ʫʯʝˁʝ 

ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ ʦʨʛʘʥʠʟʘʮʠʿʠ ʜʘ ʟʘʧʦʩʣʝʥʠ ʧʨʦʤʝʥʝ ʩʪʘʚ ʧʨʝʤʘ ʦʜʝˀʝˁʠʤʘ ʢʦʿʘ 

ʠʤʘʿʫ ʟʘʜʘʪʘʢ ʜʘ ʩʧʨʦʚʝʜʫ ʦʙʘʚʝʟʫʿʫ˂ʝ ʦʙʫʢʝ ʟʘ ʩʚʝ ʟʘʧʦʩʣʝʥʝ.  

ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʫʪʚʨʜʠʣʘ ʜʘ ʩʫ ʠʥʩʪʨʫʢʮʠʿʝ ʠʣʠ ʫʧʫʪʩʪʚʘ ʟʘ ʫʯʝˁʝ ʧʨʝʢʦ 

ʠʥʪʝʨʥʝʪʘ ʝʬʠʢʘʩʥʠʿʘ ʢʘʜʘ ʫʯʝʩʥʠʮʠ ʫʯʝʩʪʚʫʿʫ ʫ ʢʦʣʘʙʦʨʘʮʠʿʠ ʥʝʛʦ ʢʘʜʘ ʨʘʜʝ 

ʩʘʤʦʩʪʘʣʥʦ [7]. ʈʝʣʘʪʠʚʥʘ ʘʥʦʥʠʤʥʦʩʪ ʜʠʩʢʫʩʠʿʝ ʪʦʢʦʤ ʫʯʝˁʘ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ 

ʧʦʤʘʞʝ ʜʘ ʩʝ ʤʠʨʥʠʿʠ ʫʯʝʩʥʠʮʠ ʠʣʠ ʦʥʠ ʠʟ ʤʘʨʛʠʥʘʣʠʟʦʚʘʥʠʭ ʛʨʫʧʘ ʫʢˀʫʯʝ ʫ ʧʨʦʮʝʩ 

ʫʯʝˁʘ. ʂʘʜʘ ʩʝ ʧʠʪʘˁʘ ʧʦʩʪʘʚʝ ʫʥʘʧʨʝʜ, ʫʯʝʩʥʠʮʠ ʠʤʘʿʫ ʧʨʠʣʠʢʫ ʜʘ ʥʘʧʠʰʫ ʠʩʢʨʝʥ 
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ʦʜʛʦʚʦʨ ʠ ʜʘ ʩʝ ˁʠʭʦʚ ʛʣʘʩ ʯʫʿʝ, ʢʘʦ ʠ ʜʘ ʦʜʛʦʚʘʨʘʿʫ ʿʝʜʘʥ ʜʨʫʛʦʤʝ ʥʘ ʥʘʯʠʥ ʢʦʿʠ ʥʠʿʝ 

ʫʦʙʠʯʘʿʝʥ ʟʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʫʯʝˁʝ. ʋʯʝʩʥʠʮʠ ʫ ʫʯʝˁʫ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ ʠʤʘʿʫ ʚʝ˂ʠ 

ʧʨʠʩʪʫʧ ʧʨʝʜʘʚʘʯʠʤʘ ʧʫʪʝʤ ʝ-ʧʦʰʪʝ. ʋ ʤʦʛʫ˂ʥʦʩʪʠ ʩʫ ʜʘ ʜʦʙʠʿʫ ʦʜʛʦʚʦʨʝ ʥʘ ʧʠʪʘˁʘ 

ʦʜ ʩʪʨʘʥʝ ʩʚʦʿʠʭ ʢʦʣʝʛʘ ʫ ʥʘʿʢʨʘ˂ʝʤ ʨʦʢʫ ʧʨʠʤʝʥʦʤ ʬʦʨʫʤʘ ʟʘ ʜʠʩʢʫʩʠʿʝ. ʇʦʨʝʜ ʪʦʛʘ, 

ʪʝʩʪʦʚʠ ʤʦʛʫ ʙʠʪʠ ʨʘʟʚʠʿʝʥʠ ʩʘ ʤʦʛʫ˂ʥʦʰ˂ʫ ʘʫʪʦʤʘʪʩʢʦʛ ʦʮʝˁʠʚʘˁʘ ʢʦʿʝ ʦʙʝʟʙʝʹʫʿʝ 

ʧʨʘʚʦʚʨʝʤʝʥʝ ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ [7]. ʊʨʝʥʫʪʥʝ ʠ ʥʝʧʨʝʢʠʜʥʝ ʧʦʚʨʘʪʥʝ 

ʠʥʬʦʨʤʘʮʠʿʝ ʪʦʢʦʤ ʧʨʦʮʝʩʘ ʫʯʝˁʘ ʩʫ ʢʦʨʠʩʥʝ ʟʘ ʨʘʟʫʤʝʚʘˁʝ ʪʝʰʢʠʭ ʠ 

ʢʦʤʧʣʠʢʦʚʘʥʠʭ ʧʦʿʤʦʚʘ, ʢʘʦ ʠ ʧʨʝʜʫʧʨʝʹʠʚʘˁʝ ʧʦʛʨʝʰʥʦʛ ʩʭʘʚʘʪʘˁʘ ʧʨʝʜʤʝʪʥʦʛ 

ʢʦʥʮʝʧʪʘ.  

ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʧʦʤʠˁʫ ʩʝ ʿʦʰ ʠ ʩʣʝʜʝ˂ʝ ʧʨʝʜʥʦʩʪʠ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ: 

ʢʨʘ˂ʝ ʚʨʝʤʝ ʮʠʢʣʫʩʘ ʪʨʘʿʘˁʘ ʦʙʫʢʘ, ʧʦʚʝ˂ʘˁʝ ʣʘʢʦ˂ʝ ʫʩʚʘʿʘˁʘ ʟʥʘˁʘ ʦʜ ʩʪʨʘʥʝ 

ʫʯʝʩʥʠʢʘ, ʘʥʛʘʞʦʚʘˁʘ ʥʘʿʙʦˀʝʛ ʧʨʝʜʘʚʘʯʘ, ʩʤʘˁʝˁʝ ʧʨʝʢʦʤʝʨʥʦʛ ʦʙʠʤʘ 

ʠʥʬʦʨʤʘʮʠʿʘ, ʧʨʫʞʘˁʝ ʧʨʘʚʦʚʨʝʤʝʥʠʭ ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʧʦʪʨʝʙʥʦʤ ʪʨʝʥʫʪʢʫ, 

ʦʤʦʛʫ˂ʘʚʘˁʝ ʦʨʛʘʥʠʟʘʮʠʿʠ ʜʘ ʙʨʞʝ ʨʝʘʛʫʿʫ ʥʘ ʧʨʦʤʝʥʝ ʠ ʧʦʤʦ˂ ʦʨʛʘʥʠʟʘʮʠʿʠ ʜʘ 

ʦʩʪʚʘʨʠ ʩʚʦʿ ʮʠˀ [92], [138], [145]. 

 

ɿʘʢˀʫʯʘʢ ʧʦʛʣʘʚˀʘ 

ʂʘʢʦ ʧʨʝʜʫʟʝ˂ʘ ʰʠʨʦʤ ʩʚʝʪʘ ʥʝʧʨʝʩʪʘʥʦ ʠʟʜʚʘʿʘʿʫ ʚʝʣʠʢʘ ʩʨʝʜʩʪʚʘ ʟʘ ʦʙʫʢʫ 

ʩʚʦʿʠʭ ʟʘʧʦʩʣʝʥʠʭ, ʝʬʝʢʪʠʚʥʝ ʠ ʝʬʠʢʘʩʥʝ ʤʝʪʦʜʝ ʪʨʝʥʠʥʛʘ ʠ ʦʙʨʘʟʦʚʘˁʘ ʟʘʧʦʩʣʝʥʠʭ 

ʩʫ ʥʝʦʧʭʦʜʥʝ ʫ ʜʘʥʘʰˁʠʤ ʧʨʝʜʫʟʝ˂ʠʤʘ ʿʝʨ ʩʪʦʧʘ ʫʯʝˁʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʚʝ˂ʘ ʦʜ ʩʪʦʧʝ 

ʪʝʭʥʦʣʦʰʢʠʭ ʧʨʦʤʝʥʘ [3]. ʉʠʩʪʝʤʠ ʟʘ ʝ-ʫʯʝˁʝ ʢʦʿʠ ʠʤʘʿʫ ʩʚʝ ʦʩʦʙʠʥʝ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ, ʘ ʢʦʿʠ ʬʫʥʢʮʠʦʥʠʰʫ ʢʘʦ ʩʦʬʪʚʝʨ ʦʪʚʦʨʝʥʦʛ ʢʦʜʘ, ʧʦʩʪʘʿʫ ʜʦʤʠʥʘʥʪʥʠ 

ʿʝʨ ʧʦʩʝʜʫʿʫ ʥʘʿʙʦˀʝ  ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʚʘʣʠʪʝʪʘ. ʋʧʦʪʨʝʙʘ ʦʚʘʢʚʠʭ ʩʠʩʪʝʤʘ 

ʫʥʘʧʨʝʹʫʿʝ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ ʢʘʦ ʰʪʦ ʩʫ ʝʬʠʢʘʩʥʠʿʘ ʜʠʩʝʤʠʥʘʮʠʿʘ 

ʘʜʝʢʚʘʪʥʦʛ ʟʥʘˁʘ, ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʠ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ.  
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5. ʂʦʥʮʝʧʪʫʘʣʥʠ ʤʦʜʝʣ ʠ ʭʠʧʦʪʝʟʝ 

ʆʚa ʜʠʩʝʨʪʘʮʠʿʘ ʿʝ ʟʘʩʥʦʚʘʥʘ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ ʤʦʜʝʣʫ ʥʘʫʢʝ, ʫ ʢʦʿʦʿ ʿʝ ʘʫʪʦʨ 

ʧʨʝʪʭʦʜʥʦ ʠʩʪʨʘʞʠʦ ʪʝʦʨʠʿʩʢʝ ʦʩʥʦʚʝ ʧʨʝʛʣʝʜʦʤ ʣʠʪʝʨʘʪʫʨʝ ʠʟ ʦʙʣʘʩʪʠ ʠʩʪʨʘʞʠʚʘˁʘ 

ʠ ʠʟ ˁʠʭ ʨʘʟʚʠʦ ʠʩʪʨʘʞʠʚʘʯʢʠ ʤʦʜʝʣ ʠ ʠʩʪʨʘʞʠʚʘʯʢʝ ʭʠʧʦʪʝʟʝ ʢʦʿʝ ʤʦʛʫ ʜʘ ʩʝ 

ʪʝʩʪʠʨʘʿʫ [187]. 

ɿʘʚʨʰʝʪʢʦʤ ʘʥʘʣʠʟʝ ʪʝʦʨʠʿʩʢʠʭ ʦʩʥʦʚʘ ʠ ʧʨʝʛʣʝʜʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʩʪʝʢʣʠ ʩʫ ʩʝ 

ʫʩʣʦʚʠ ʟʘ ʨʘʟʚʦʿ ʢʦʥʮʝʧʪʫʘʣʥʦʛ ʤʦʜʝʣʘ ʠ ʜʝʬʠʥʠʩʘˁʝ ʭʠʧʦʪʝʟʘ ʢʦʿʝ ʩʫ ʦʧʠʩʘʥʝ ʫ 

ʦʚʦʤ ʧʦʛʣʘʚˀʫ. ʋ ʩʢʣʘʜʫ ʩʘ ʮʠˀʝʤ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʧʨʝʪʭʦʜʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʠ 

ʪʝʦʨʠʿʩʢʠʤ ʦʩʥʦʚʘʤʘ ʢʦʿʠ ʩʫ ʦʙʨʘʹʝʥʠ ʫ ʧʦʛʣʘʚˀʠʤʘ 2, 3 ʠ 4, ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʦʩʥʦʚʥʘ 

ʭʠʧʦʪʝʟʘ: 

ʍʠʧʦʪʝʟʘ ʍ1: ʇʦʩʪʦʿʠ ʚʝʟʘ ʠʟʤʝʹʫ ʝʣʝʤʝʥʘʪʘ ʧʣʘʪʬʦʨʤʝ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ. 

ʋ ʮʠˀʫ ʜʦʢʘʟʠʚʘˁʘ ʦʩʥʦʚʥʝ ʭʠʧʦʪʝʟʝ, ʨʘʟʚʠʿʝʥ ʿʝ ʢʦʥʮʝʧʪʫʘʣʥʠ ʤʦʜʝʣ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʢʦʿʠ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʩʣʠʮʠ II-17. 

 

ʉʣʠʢʘ II-17. ʂʦʥʮʝʧʪʫʘʣʥʠ ʤʦʜʝʣ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ 

ʅʘ ʦʩʥʦʚʫ ʩʣʠʢʝ II-17 ʩʝ ʚʠʜʠ ʜʘ ʩʫ ʫ ʠʥʠʮʠʿʘʣʥʠ ʢʦʥʮʝʧʪʫʘʣʥʠ ʤʦʜʝʣ 

ʫʢˀʫʯʝʥʝ ʯʝʪʠʨʠ ʜʠʤʝʥʟʠʿʝ7 (ʬʘʢʪʦʨʘ) ʠʟ ɼ&ʄ ʤʦʜʝʣʘ ʫʩʧʝʭʘ ʀʉ [16] ʠ ʜʠʤʝʥʟʠʿʘ 

                                           
7 ɼʠʤʝʥʟʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʣʘʪʝʥʪʥʫ ʚʝʣʠʯʠʥʫ ʢʦʿʘ ʩʝ ʤʝʨʠ. ʋ ʪʝʨʤʠʥʦʣʦʛʠʿʠ ʧʩʠʭʦʤʝʪʨʠʿʝ ʠʩʪʦ ʰʪʦ ʠ 

ʧʨʦʤʝʥˀʠʚʘ. ʂʦʜ ʢʦʥʬʠʨʤʘʪʦʨʥʝ ʠ ʝʢʩʧʣʦʨʘʪʦʨʥʝ ʬʘʢʪʦʨʩʢʝ ʘʥʘʣʠʟʝ ʠʩʪʦ ʰʪʦ ʠ ʣʘʪʝʥʪʥʘ 

ʧʨʦʤʝʥˀʠʚʘ. ʂʦʜ ʤʝʪʦʜʦʣʦʛʠʿʝ ʩʪʨʫʢʪʫʨʘʣʥʦʛ ʤʦʜʝʣʦʚʘˁʘ ʠʩʪʦ ʰʪʦ ʠ ʢʦʥʩʪʨʫʢʪ. 

X1.5 

X1.6 
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ʫʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ [90]. ɼʠʤʝʥʟʠʿʝ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ, ʫʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ ʠ ʥʝʪʦ 

ʢʦʨʠʩʪʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʟʘʚʠʩʥʝ ʧʨʦʤʝʥˀʠʚʝ8 ʫ ʤʦʜʝʣʫ.   

ʅʘ ʦʩʥʦʚʫ ʪʚʨʜˁʝ ʘʫʪʦʨʘ [16] ʤʦʜʝʣ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʫ ʦʚʦʤ 

ʩʣʫʯʘʿʫ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ, ʿʝ ʚʠʰʝʜʠʤʝʥʟʠʦʥʘʣʥʠ ʠ ʤʝʹʫʟʘʚʠʩʥʠ ʤʦʜʝʣ ʠ ʟʙʦʛ 

ʪʦʛʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʜʘ ʩʝ ʧʨʦʫʯʝ ʤʝʹʫʩʦʙʥʠ ʦʜʥʦʩʠ ʠʟʤʝʹʫ ʪʠʭ ʜʠʤʝʥʟʠʿʘ. ʇʦʤʦ˂ʥʝ 

ʭʠʧʦʪʝʟʝ ʟʘ ʜʦʢʘʟʠʚʘˁʘ ʦʩʥʦʚʥʝ ʭʠʧʦʪʝʟʝ, ʘ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʨʝʪʧʦʩʪʘʚˀʝʥʝ ʦʜʥʦʩʝ 

ʫ ʤʦʜʝʣʫ, ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʫ ʥʘʩʪʘʚʢʫ: 

ʍ1.1: ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʫʧʦʪʨʝʙʫ 

ʩʠʩʪʝʤʘ ʦʜ ʩʪʨʘʥʝ ʟʘʧʦʩʣʝʥʠʭ ʫ ʧʨʝʜʫʟʝ˂ʫ; 

ʍ1.2: ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʟʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʫ ʧʨʝʜʫʟʝ˂ʫ; 

ʍ1.3: ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʟʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʫ ʧʨʝʜʫʟʝ˂ʫ; 

ʍ1.4: ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʫʯʠʥʘʢ 

ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ;  

ʍ1.5: ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʥʝʪʦ 

ʢʦʨʠʩʪʠ, ʦʜʥʦʩʥʦ ʧʝʨʬʦʨʤʘʥʩʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ;  

ʍ1.6: ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ 

ʥʘ ʫʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ;  

ʍ1.7: ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ 

ʥʘ ʥʝʪʦ ʢʦʨʠʩʪʠ, ʦʜʥʦʩʥʦ ʧʝʨʬʦʨʤʘʥʩʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ; 

ʍ1.8: ʋʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ 

ʥʝʪʦ ʢʦʨʠʩʪʠ, ʦʜʥʦʩʥʦ ʧʝʨʬʦʨʤʘʥʩʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ.  

                                           
8 ʇʨʦʤʝʥˀʠʚʘ ʧʦ ʧʨʠʨʦʜʠ ʤʦʞʝ ʙʠʪʠ ʤʘʥʠʬʝʩʪʥʘ ʠʣʠ ʣʘʪʝʥʪʥʘ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʦʛʘ ʜʘ ʣʠ ʿʝ 

ʫʩʣʦʚˀʝʥʘ ʜʨʫʛʦʤ ʣʘʪʝʥʪʥʦʤ ʧʨʦʤʝʥˀʠʚʦʤ ʠʣʠ ʥʝ, ʤʦʞʝ ʙʠʪʠ ʝʥʜʦʛʝʥʘ ʠʣʠ ʝʛʟʦʛʝʥʘ. 
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III ʀʉʊʈɸɾʀɺɸʏʂʀ ɼɽʆ 

ʅʘʢʦʥ ʜʝʬʠʥʠʩʘˁʘ ʤʦʜʝʣʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʝ ʩʫ ʧʣʘʥʠʨʘʥʝ 

ʠʩʪʨʘʞʠʚʘʯʢʝ ʤʝʪʦʜʝ. ʋ ʩʢʣʘʜʫ ʩʘ ʩʫʛʝʩʪʠʿʘʤʘ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘʯʘ ʫ 

ʠʩʪʨʘʞʠʚʘˁʝ ʩʫ ʫʢˀʫʯʝʥʝ ʢʚʘʣʠʪʘʪʠʚʥʝ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʤʝʪʦʜʝ ʠʩʪʨʘʞʠʚʘˁʘ [188]. 

ʂʦʤʙʠʥʘʮʠʿʘ ʨʘʟʣʠʯʠʪʠʭ ʤʝʪʦʜʘ ʜʦʚʦʜʠ ʜʦ ʩʪʚʘʨʘˁʘ ʩʠʥʝʨʛʠʿʝ ʠ ʥʘ ʥʘʿʙʦˀʠ ʥʘʯʠʥ 

ʪʝʩʪʠʨʘ ʜʝʬʠʥʠʩʘʥʝ ʭʠʧʦʪʝʟʝ ʠ ʦʪʢʨʠʚʘ ʚʘʞʥʝ ʜʝʪʘˀʝ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʧʨʦʰʠʨʝˁʝ 

ʟʥʘˁʘ ʠ ʥʘʧʨʝʜʘʢ ʫ ʦʙʣʘʩʪʠ ʤʝʥʘ˅ʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. 

6. ʄʝʪʦʜʦʣʦʛʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʧʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ 

ʀʟʙʦʨ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʤʝʪʦʜʘ ʫʟʠʤʘ ʫ ʦʙʟʠʨ ʯʠˁʝʥʠʮʫ ʜʘ 

ʠʩʪʨʘʞʠʚʘʯʢʠ ʤʝʪʦʜ ʫʪʠʯʝ ʥʘ ʥʘʯʠʥ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʠ ʜʘ ʩʧʝʮʠʬʠʯʥʝ ʤʝʪʦʜʝ 

ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʨʘʟʣʠʯʠʪʝ ʚʝʰʪʠʥʝ, ʧʨʝʪʧʦʩʪʘʚʢʝ ʠ ʠʩʪʨʘʞʠʚʘʯʢʝ 

ʧʨʘʢʩʝ [112].  

6.1  ʈʘʟʚʦʿ ʤʝʨʥʦʛ ʠʥʩʪʨʫʤʝʥʪʘ  

ʋ ʦʢʚʠʨʫ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʘ ʿʝ ʜʝʪʘˀʥʘ ʘʥʘʣʠʟʘ ʧʦʩʪʦʿʝ˂ʝ ʣʠʪʝʨʘʪʫʨʝ ʠ 

ʜʦʩʘʜʘʰˁʠʭ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʩʠʩʪʝʤʘ ʟʘ 

ʝʣʝʢʪʨʦʥʩʢʦ ʫʯʝˁʝ. ʇʨʝʛʣʝʜʦʤ ʣʠʪʝʨʘʪʫʨʝ [13]ï[17], [87]ï[95], [97], [98], [100], 

[102]ï[111], [113], [116], [119]ï[122], [125]ï[132], [157], [188]ï[192] ʜʦʙʠʿʝʥ ʿʝ ʩʢʫʧ 

ʦʜ 31 ʩʪʘʚʢʝ9 ʢʦʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʝʪ ʜʠʤʝʥʟʠʿʘ ʤʦʜʝʣʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʆʚʘʿ 

ʩʢʫʧ ʿʝ ʢʦʨʠʰ˂ʝʥ ʢʘʦ ʧʦʯʝʪʥʘ ʙʘʟʘ ʩʪʘʚʢʠ ʟʘ ʨʘʟʚʦʿ ʤʝʨʥʦʛ ʠʥʩʪʨʫʤʝʥʪʘ. ɼʘ ʙʠ ʙʠʦ 

ʩʠʛʫʨʘʥ ʜʘ ʥʠʪʠ ʿʝʜʘʥ ʚʘʞʘʥ ʘʪʨʠʙʫʪ ʠʣʠ ʩʪʘʚʢʘ ʥʠʿʝ ʠʟʦʩʪʘʚˀʝʥʘ, ʘʫʪʦʨ ʿʝ ʢʦʨʠʩʪʠʦ 

ʤʝʪʦʜ ʠʥʪʝʨʚʿʫa. ɿʘ ʦʚʫ ʩʚʨʭʫ ʢʦʨʠʰ˂ʝʥ ʿʝ ʩʪʨʫʢʪʫʨʠʩʘʥʠ ʠʥʪʝʨʚʿʫ (ʇʨʠʣʦʛ 1). 

ʉʪʨʫʢʪʫʨʠʩʘʥʠ ʠʥʪʝʨʚʿʫ ʧʦʜʨʘʟʫʤʝʚʘ ʫʥʘʧʨʝʜ ʦʙʘʚˀʝʥʦ ʜʝʪʘˀʥʦ ʦʜʨʝʹʠʚʘˁʝ 

ʧʨʝʜʤʝʪʘ ʨʘʟʛʦʚʦʨʘ, ʦʜʨʝʹʠʚʘˁʝ ʦʙʣʠʢʘ ʧʠʪʘˁʘ ʠ ʦʜʨʝʹʠʚʘˁʝ ʨʝʜʦʩʣʝʜʘ ʧʠʪʘˁʘ 

[193]. ʆʚʘʿ ʤʝʪʦʜ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʦʩʥʦʚʘ ʟʘ ʚʝ˂ʠʥʫ ʢʚʘʥʪʠʪʘʪʠʚʥʭ ʠʩʪʨʘʞʠʚʘˁʘ ʜʘ ʙʠ 

ʩʝ ʜʦʙʠʣʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʩʪʘʚʦʚʠʤʘ ʠʩʧʠʪʘʥʠʢʘ ʠ ʠʜʝʥʪʠʬʠʢʦʚʘʣʝ ʩʪʘʚʢʝ ʟʘ ʧʦʪʨʝʙʝ 

ʦʙʣʠʢʦʚʘˁʘ ʩʧʝʮʠʬʠʯʥʦʛ ʫʧʠʪʥʠʢʘ [193]. 

                                           
9 ʉʪʘʚʢʘ ʫ ʪʝʨʤʠʥʦʣʦʛʠʿʠ ʧʩʠʭʦʤʝʪʨʠʿʝ ʠʤʘ ʟʥʘʯʝˁʝ ʟʘʚʠʩʥʝ/ʥʝʟʘʚʠʩʥʝ (ʤʘʥʠʬʝʩʪʥʝ) ʧʨʦʤʝʥˀʠʚʝ. 

ʄʦʞʝ ʙʠʪʠ ʧʠʪʘˁʝ ʫ ʫʧʠʪʥʠʢʫ. 
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ʋ ʠʥʪʝʨʚʿʫʫ ʩʫ ʫʯʝʩʪʚʦʚʘʣʘ ʪʨʠ ʫʥʠʚʝʨʟʠʪʝʪʩʢʘ ʧʨʦʬʝʩʦʨʘ ʢʦʿʠ ʠʤʘʿʫ 

ʜʫʛʦʛʦʜʠʰˁʝ ʠʩʢʫʩʪʚʦ ʫ ʦʙʣʘʩʪʠ (ʧʦ ʿʝʜʘʥ ʧʨʦʬʝʩʦʨ ʩʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʅʦʚʦʤ ʉʘʜʫ, 

ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɺʘʨʰʘʚʠ ʠ ʉʠʪʠ ʋʥʠʚʝʨʟʠʪʝʪʘ ʠʟ ʃʦʥʜʦʥʘ), ʜʚʘ ʝʢʩʧʝʨʪʘ ʫ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (ʿʝʜʘʥ ʠʟ ʃʘʙʦʨʘʪʦʨʠʿʝ ʟʘ ʫʯʝˁʝ ʥʘ ʜʘˀʠʥʫ ʩʘ ʋʥʠʚʝʨʟʠʪʝʪʘ 

ʫ ʅʦʚʦʤ ʉʘʜʫ ʠ ʿʝʜʘʥ ʠʟ ʎʝʥʪʨʘ ʟʘ ʤʫʣʪʠʤʝʜʠʿʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʫ ʫ 

ɺʘʨʰʘʚʠ) ʠ ʪʨʠ ʀʊ ʤʝʥʘ˅ʝʨʘ (ʠʟ ʧʨʝʜʫʟʝ˂ʘ ʅʘʬʪʥʘ ʠʥʜʫʩʪʨʠʿʘ ʉʨʙʠʿʝ ʘ.ʜ.). ʉʚʠ ʩʫ 

ʙʠʣʠ ʘʥʠʤʠʨʘʥʠ ʜʘ ʧʨʝʛʣʝʜʘʿʫ ʧʦʯʝʪʥʫ ʙʘʟʫ ʩʪʘʚʢʠ. ʇʦʩʣʝ ʧʨʦʮʝʩʘ ʨʝʚʠʟʠʿʝ, 

ʝʢʩʧʝʨʪʠ ʩʫ ʧʨʝʧʦʨʫʯʠʣʠ ʜʘ ʩʝ ʝʣʠʤʠʥʠʰʝ 17 ʩʪʘʚʢʠ ʟʙʦʛ ʧʦʥʘʚˀʘˁʘ ʠ ʜʦʜʘʣʠ ʩʫ 2 

ʥʦʚʝ ʩʪʘʚʢʝ. ʅʘʢʦʥ ʧʘʞˀʠʚʝ ʘʥʘʣʠʟʝ ʧʨʝʧʦʨʫʢʘ ʝʢʩʧʝʨʘʪʘ, ʢʦʥʘʯʥʘ ʣʠʩʪʘ ʦʜ 16 ʩʪʘʚʢʠ 

ʿʝ ʜʦʜʘʪʥʦ ʧʨʠʣʘʛʦʹʝʥʘ ʠ ʩʤʘʪʨʘ ʩʝ ʜʘ ʧʨʝʜʩʪʘʚˀʘ ʢʦʥʘʯʥʠ ʤʦʜʝʣ. ʉʪʘʚʢʝ ʠ 

ʧʨʠʧʘʜʘʿʫ˂ʝ ʜʠʤʝʥʟʠʿʝ ʧʨʠʢʘʟʘʥʝ ʩʫ ʫ ʊʘʙʝʣʠ III-1.  

ʊʘʙʝʣʘ III-1. ɼʠʤʝʥʟʠʿʝ ʤʦʜʝʣʘ ʠ ʧʨʠʧʘʜʘʿʫ˂ʝ ʩʪʘʚʢʝ/ʧʨʦʤʝʥˀʠʚʝ 
ɼʠʤʝʥʟʠʿʘ ʉʪʘʚʢʘ/ʧʨʦʤʝʥˀʠʚʘ ʀʟʚʦʨ ʫʧʦʪʨʝʙˀʝʥʝ ʣʠʪʝʨʘʪʫʨʝ 

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ (1) ʅʘʢʣʦˁʝʥʦʩʪ ʢʦʨʠʩʥʠʢʫ [89], [92] 

 (2) ɱʝʜʥʦʩʪʘʚʥʦʩʪ ʫʧʦʪʨʝʙʝ [16], [157] 

 (3) ɹʨʟʠʥʘ ʦʜʟʠʚʘ [16] 

ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ (4) ɹʨʦʿ ʧʨʠʩʪʫʧʘ [16] 

 (5) ʌʨʝʢʚʝʥʮʠʿʘ ʧʨʠʩʪʫʧʘ [92] 

 (6) ɺʨʝʤʝʥʩʢʦ ʟʘʜʨʞʘʚʘˁʝ [157] 

 (7) ʋʧʦʪʨʝʙʘ ʥʘʢʦʥ ʨʘʜʥʦʛ ʚʨʝʤʝʥʘ ʅʦʚʘ 

ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ (8) ʈʝʘʢʮʠʿʘ ʥʘ ʩʘʜʨʞʘʿ [126] 

 (9) ʈʝʘʢʮʠʿʘ ʥʘ ʠʥʩʪʨʫʢʮʠʿʝ [126] 

 (10) ʈʝʘʢʮʠʿʘ ʥʘ ʦʢʨʫʞʝˁʝ [90], [126] 

 (11) ʆʧʰʪʘ ʦʮʝʥʘ ʟʘʜʦʚʦˀʩʪʚʘ [92] 

ʋʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ (12) ʈʝʟʫʣʪʘʪ ʪʝʩʪʘ [90] 

 (13) ɹʨʦʿ ʧʦʢʫʰʘʿʘ ʅʦʚʘ 

ʅʝʪʦ ʢʦʨʠʩʪʠ (14) ʉʪʝʯʝʥʦ ʥʦʚʦ ʟʥʘˁʝ [91] 

 (15) ʋʥʘʧʨʝʹʝʥ ʩʪʘʚ [61] 

 (16) ʋʰʪʝʜʘ ʚʨʝʤʝʥʘ [16] 

 

ʈʝʟʫʣʪʘʪʠ ʠʥʪʝʨʚʿʫʘ ʩʫ ʧʦʩʣʫʞʠʣʠ ʜʘ ʩʝ ʫʪʚʨʜʠ ʢʦʥʘʯʥʘ ʩʪʨʫʢʪʫʨʘ ʤʝʨʥʦʛ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʪʿ. ʫʧʠʪʥʠʢʘ. ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ 16 ʩʪʘʚʢʠ ʬʦʨʤʠʨʘʥʘ ʩʫ ʧʠʪʘˁʘ ʫ 

ʫʧʠʪʥʠʢʫ ʪʿ. ʧʨʦʤʝʥˀʠʚʝ ʤʝʨʥʦʛ ʠʥʩʪʨʫʤʝʥʪʘ. ʇʨʦʤʝʥˀʠʚʝ ʩʫ ʙʠʣʝ ʨʘʟʣʠʯʠʪʦʛ 

ʥʠʚʦʘ ʤʝʨʝˁʘ.  
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ʇʦ ʉʪʠʚʝʥʩʫ [194], ʤʝʨʝˁʘ ʠ ʤʝʨʠʣʘ (ʩʢʘʣʝ) ʤʦʛʫ ʩʝ ʢʣʘʩʠʬʠʢʦʚʘʪʠ ʫ ʯʝʪʠʨʠ ʥʠʚʦʘ: 

Å ʥʦʤʠʥʘʣʥʠ, 

Å ʦʨʜʠʥʘʣʥʠ, 

Å ʠʥʪʝʨʚʘʣʥʠ ʠ 

Å ʥʠʚʦ ʨʘʟʤʝʨʝ (ʨʘʮʠʦ). 

ʋ ʦʢʚʠʨʫ ʥʦʤʠʥʘʣʥʦʛ ʥʠʚʦʘ, ʚʨʰʠ ʩʝ ʩʚʨʩʪʘʚʘˁʝ ʯʣʘʥʦʚʘ ʫʟʦʨʢʘ ʧʦ ʦʜʨʝʹʝʥʦʿ 

ʢʘʨʘʢʪʝʨʠʩʪʠʮʠ ʫ ʜʚʝ ʠʣʠ ʚʠʰʝ ʢʘʪʝʛʦʨʠʿʘ. ʆʙʿʝʢʪʠʤʘ ʩʝ ʜʦʜʝˀʫʿʝ ʙʨʦʿ ʫʢʦʣʠʢʦ ʦʥʠ 

ʧʦʩʝʜʫʿʫ ʠʩʪʫ ʚʨʝʜʥʦʩʪ ʘʪʨʠʙʫʪʘ, ʪʿ. ʦʩʦʙʠʥʝ. ʆʨʜʠʥʘʣʥʠ ʥʠʚʦ ʤʝʨʝˁʘ ʧʦʜʨʘʟʫʤʝʚʘ 

ʥʠʟ ʯʣʘʥʦʚʘ ʫʟʦʨʢʘ ʢʦʿʠ ʨʘʩʪʝ ʠʣʠ ʦʧʘʜʘ ʧʦ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʧʦʩʤʘʪʨʘʥʦʛ ʩʚʦʿʩʪʚʘ. ʂʦʜ 

ʦʨʜʠʥʘʣʥʦʛ ʥʠʚʦʘ ʦʙʿʝʢʪʠʤʘ ʩʝ ʜʦʜʝˀʫʿʫ ʙʨʦʿʝʚʠ, ʪʘʢʦ ʜʘ ʧʦʨʝʜʘʢ ʙʨʦʿʝʚʘ ʦʜʨʘʞʘʚʘ 

ʧʦʨʝʜʘʢ ʜʝʬʠʥʠʩʘʥ ʨʝʣʘʮʠʿʦʤ ʧʦʨʝʹʝˁʘ ʧʨʠʩʫʪʥʦʩʪʠ ʘʪʨʠʙʫʪʘ, ʪʿ. ʦʩʦʙʠʥʝ. ʂʦʜ 

ʠʥʪʝʨʚʘʣʥʦʛ ʥʠʚʦʘ ʯʣʘʥʦʚʠ ʫʟʦʨʢʘ ʩʚʨʩʪʘʚʘʿʫ ʩʝ ʫ ʥʠʟ ʢʦʿʠ ʦʧʘʜʘ ʠʣʠ ʨʘʩʪʝ ʧʦ 

ʤʝʨʝʥʦʤ ʩʚʦʿʩʪʚʫ, ʧʨʠ ʯʝʤʫ ʩʫ ʨʘʩʪʦʿʘˁʘ ʠʟʤʝʹʫ ʯʣʘʥʦʚʘ ʧʦʟʥʘʪʘ. ʆʙʿʝʢʪʠʤʘ ʩʝ 

ʜʦʜʝˀʫʿʫ ʙʨʦʿʝʚʠ ʥʘ ʪʘʢʘʚ ʥʘʯʠʥ ʜʘ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʙʨʦʿʝʚʘ ʨʝʬʣʝʢʪʫʿʫ ʨʘʟʣʠʢʝ ʫ 

ʩʪʝʧʝʥʫ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʝ ʦʩʦʙʠʥʝ. ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʩʢʘʣʝ ʠʥʪʝʨʚʘʣʥʦʛ ʥʠʚʦʘ 

ʤʝʨʝˁʘ ʢʦʿʘ ʠʤʘ ʧʨʦʠʟʚʦˀʥʫ ʥʫʣʪʫ ʪʘʯʢʫ ʠ ʿʝʜʠʥʠʮʫ ʤʝʨʝˁʘ ʚʝʣʠʯʠʥʝ ʩʚʦʿʩʪʚʘ, 

ʨʘʮʠʦ ʩʢʘʣʘ ʧʦʩʝʜʫʿʝ ʘʧʩʦʣʫʪʥʫ ʥʫʣʪʫ ʪʘʯʢʫ ʠ ʿʝʜʠʥʠʮʫ ʤʝʨʝˁʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʝ ʩʝ 

ʪʘʯʥʦ ʤʦʞʝ ʦʜʨʝʜʠʪʠ ʢʦʣʠʯʠʥʘ ʩʚʦʿʩʪʚʘ. ʂʦʜ ʨʘʮʠʦ ʩʢʘʣʝ, ʦʙʿʝʢʪʠʤʘ ʩʝ ʜʦʜʝˀʫʿʫ 

ʙʨʦʿʝʚʠ ʪʘʢʦ ʜʘ ʨʘʟʣʠʢʝ ʠ ʨʘʟʣʦʤʮʠ ʠʟʤʝʹʫ ʙʨʦʿʝʚʘ ʨʝʬʣʝʢʪʫʿʫ ʨʘʟʣʠʢʝ ʠ ʨʘʟʣʦʤʢʝ 

ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ ʩʚʦʿʩʪʚʘ. 

ʋ ʜʘˀʝʤ ʪʝʢʩʪʫ ʩʫ ʦʧʠʩʘʥʝ ʦʧʝʨʘʪʠʚʥʝ ʜʝʬʠʥʠʮʠʿʝ ʩʚʘʢʝ ʜʠʤʝʥʟʠʿʝ ʠʟ ʤʦʜʝʣʘ, ʢʘʦ ʠ 

ʢʦʨʠʰ˂ʝʥʝ ʧʨʦʤʝʥˀʠʚʝ. 

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ  

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚˀʘ ʪʝʭʥʠʯʢʠ ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʠ ʤʝʨʠ 

ʪʝʭʥʠʯʢʠ ʫʩʧʝʭ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ [16]. ʆʚʘ ʜʠʤʝʥʟʠʿʘ ʿʝ ʫʩʤʝʨʝʥʘ ʢʘ 

ʪʝʭʥʠʯʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʩʠʩʪʝʤʘ ʠ ʤʝʨʝʥʘ ʿʝ ʩʘ ʩʣʝʜʝ˂ʠʤ ʧʦʢʘʟʘʪʝˀʠʤʘ: 

ʥʘʢʣʦˁʝʥʦʩʪ ʢʦʨʠʩʥʠʢʫ (ʝʥʛʣ. User friendly), ʿʝʜʥʦʩʪʘʚʥʦʩʪ ʫʧʦʪʨʝʙʝ (ʝʥʛʣ. Ease of 

use) ʠ ʙʨʟʠʥʘ ʦʜʟʠʚʘ ʩʠʩʪʝʤʘ (ʝʥʛʣ. Response time). ʇʨʚʝ ʜʚʝ ʧʨʦʤʝʥˀʠʚʝ ʩʫ 
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ʠʥʪʝʨʚʘʣʥʝ ʠ ʤʝʨʝ ʩʝ ʧʝʪʦʩʪʝʧʝʥʦʤ ʃʠʢʝʨʪʦʚʦʤ10 [195] ʩʢʘʣʦʤ (ʫ ʨʘʩʧʦʥʫ ʦʜ 1 ï ʫ 

ʧʦʪʧʫʥʦʩʪʠ ʩʝ ʥʝ ʩʣʘʞʝʤ, ʜʦ 5 ï ʫ ʧʦʪʧʫʥʦʩʪʠ ʩʝ ʩʣʘʞʝʤ), ʘ ʪʨʝ˂ʘ ʧʨʦʤʝʥˀʠʚʘ ʿʝ 

ʠʥʪʝʨʚʘʣʥʘ ʠ ʤʝʨʠ ʩʝ ʢʦʨʠʩʪʝ˂ʠ ʤʝʪʦʜ ʧʦʩʤʘʪʨʘˁʘ ʟʘʧʠʩʘ ʦ ʘʢʪʠʚʥʦʩʪʠʤʘ ʫʯʝʩʥʠʢʘ 

ʢʦʿʠ ʩʝ ʦʯʠʪʘʚʘʿʫ ʜʠʨʝʢʪʥʦ ʩʘ ʩʠʩʪʝʤʘ. ʅʘʢʦʥ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʤʝʪʦʜʦʤ 

ʧʦʩʤʘʪʨʘˁʘ, ʧʦʜʘʮʠ ʩʝ ʪʨʘʥʩʬʦʨʤʠʰʫ ʠ ʛʨʫʧʠʰʫ ʫ ʢʘʪʝʛʦʨʠʿʝ ʪʘʢʦ ʜʘ ʤʝʨʘ ʙʫʜʝ 

ʦʨʜʠʥʘʣʥʘ. 

ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ 

ʆʚʘ ʜʠʤʝʥʟʠʿʘ ʤʝʨʠ ʩʪʚʘʨʥʫ ʫʧʦʪʨʝʙʫ ʩʠʩʪʝʤʘ [100]. ʇʨʝʪʭʦʜʥʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʩʫ ʫʢʘʟʘʣʘ ʜʘ ʩʝ ʧʨʠʨʦʜʘ ʫʧʦʪʨʝʙʝ ʤʦʨʘ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʢʘʢʦ ʙʠ ʩʝ ʠʟʤʝʨʠʦ ʫʩʧʝʭ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ [16]. ɿʘ ʤʝʨʝˁʝ ʦʚʝ ʜʠʤʝʥʟʠʿʝ ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʪʨʠ ʠʥʪʝʨʚʘʣʥʝ 

ʧʨʦʤʝʥˀʠʚʝ (ʙʨʦʿ ʧʨʠʩʪʫʧʘ, ʬʨʝʢʚʝʥʮʠʿʘ ʧʨʠʩʪʫʧʘ ʠ ʚʨʝʤʝʥʩʢʦ ʟʘʜʨʞʘʚʘˁʝ ʥʘ 

ʩʠʩʪʝʤʫ) ʠ ʿʝʜʥʘ ʥʦʤʠʥʘʣʥʘ ʧʨʦʤʝʥˀʠʚʘ (ʫʧʦʪʨʝʙʘ ʥʘʢʦʥ ʨʘʜʥʦʛ ʚʨʝʤʝʥʘ). 

ʀʥʪʝʨʚʘʣʥʝ ʧʨʦʤʝʥˀʠʚʝ ʩʫ ʥʘʢʦʥ ʧʨʠʢʫʧˀʘˁʘ ʛʨʫʧʠʩʘʥʝ ʫ ʢʘʪʝʛʦʨʠʿʝ ʪʘʢʦ ʜʘ ʤʝʨʝ 

ʙʫʜʫ ʦʨʜʠʥʘʣʥʝ. ʋʧʦʪʨʝʙʘ ʥʘʢʦʥ ʨʘʜʥʦʛ ʚʨʝʤʝʥʘ ʫʢʘʟʫʿʝ ʥʘ ʧʨʠʨʦʜʫ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ 

ʦʜ ʩʪʨʘʥʝ ʢʦʨʠʩʥʠʢʘ, ʪʿ. ʜʘ ʣʠ ʿʝ ʩʠʩʪʝʤ ʦʙʘʚʝʟʫʿʫ˂ʠ ʠʣʠ ʢʦʨʠʩʥʠʮʠ ʜʦʙʨʦʚʦˀʥʦ 

ʢʦʨʠʩʪʝ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ, ʠʣʠ ʧʘʢ ʢʦʤʙʠʥʘʮʠʿʘ ʦʙʘʚʝʟʫʿʫ˂ʝ ʠ ʜʦʙʨʦʚʦˀʥʝ 

ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ.  

ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʿʝ ʩʪʘʚ ʢʦʨʠʩʥʠʢʘ ʧʨʝʤʘ ʩʠʩʪʝʤʫ [17]. ʆʚʘ ʜʠʤʝʥʟʠʿʘ 

ʤʝʨʠ ʨʝʘʢʮʠʿʫ ʢʦʨʠʩʥʠʢʘ ʥʘ ʩʘʜʨʞʘʿ, ʠʥʩʪʨʫʢʮʠʿʝ ʠ ʦʢʨʫʞʝˁʝ, ʢʘʦ ʠ ʦʧʰʪʫ ʦʮʝʥʫ 

ʟʘʜʦʚʦˀʩʪʚʘ ʥʘʢʦʥ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ. ɹʫʜʫ˂ʠ ʜʘ ʩʫ ʢʨʘʿˁʠ ʢʦʨʠʩʥʠʮʠ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʟʘʧʨʘʚʦ ʝ-ʧʦʣʘʟʥʠʮʠ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʩʝ ʠʟʤʝʨʠ ʟʘʜʦʚʦˀʩʪʚʦ ʩʠʩʪʝʤʦʤ 

ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ [196]. ʉʚʝ ʧʨʦʤʝʥˀʠʚʝ ʩʫ ʠʥʪʝʨʚʘʣʥʝ ʠ ʤʝʨʝ ʩʝ ʩʘ ʧʝʪʦʩʪʝʧʝʥʦʤ 

ʃʠʢʝʨʪʦʚʦʤ ʩʢʘʣʦʤ. 

 

 

                                           
10 ʃʠʢʝʨʪʦʚʘ ʠʥʪʝʨʚʘʣʥʘ ʩʢʘʣʘ ʧʨʝʜʩʪʘʚˀʘ ʧʩʠʭʦʤʝʪʠʿʩʢʫ ʩʢʘʣʫ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʫ ʫ ʘʥʢʝʪʘʤʘ ʠ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ. ʉʢʘʣʘ ʥʦʩʠ ʥʘʟʠʚ ʧʦ ʩʚʦʤ ʦʩʥʠʚʘʯʫ ʈʝʥʩʠʩ ʃʠʢʝʨʪʫ. ʀʘʢʦ ʿʝ ʃʠʢʝʨʪʦʚʘ ʩʢʘʣʘ ʫ 

ʩʫʰʪʠʥʠ ʦʨʜʠʥʘʣʥʘ, ʫ ʣʠʪʝʨʘʪʫʨʠ ʦʙʠʯʥʦ ʩʝ ʪʨʝʪʠʨʘ ʢʘʦ ʠʥʪʝʨʚʘʣʥʘ [195]. 
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ʋʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ 

ʆʚʘ ʜʠʤʝʥʟʠʿʘ ʤʝʨʠ ʫʯʠʥʘʢ ʩʚʘʢʦʛ ʢʦʨʠʩʥʠʢʘ ʥʘʢʦʥ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ [90]. ʂʘʢʦ ʿʝ ʩʚʘʢʠ ʢʦʨʠʩʥʠʢ ʫ ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʩʠʩʪʝʤʦʤ ʠ ʩʪʠʯʝ 

ʦʜʨʝʹʝʥʫ ʢʦʣʠʯʠʥʫ ʠʥʬʦʨʤʘʮʠʿʘ, ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ, ʘ ʟʘʪʠʤ ʪʝʩʪʠʨʘ ʩʪʝʯʝʥʘ ʟʥʘˁʘ, 

ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʜʚʝ ʠʥʪʝʨʚʘʣʥʝ ʧʨʦʤʝʥˀʠʚʝ ʟʘ ʦʚʫ ʜʠʤʝʥʟʠʿʫ ï ʨʝʟʫʣʪʘʪ ʪʝʩʪʦʚʘ ʠ ʙʨʦʿ 

ʧʦʢʫʰʘʿʘ. ʈʝʟʫʣʪʘʪ ʪʝʩʪʦʚʘ ʧʨʝʜʩʪʘʚˀʘ ʙʨʦʿ ʦʩʪʚʘʨʝʥʠʭ ʧʦʝʥʘ ʫʯʝʩʥʠʢʘ ʫ ʧʨʦʮʝʩʫ ʝ-

ʫʯʝˁʘ. ʐʪʦ ʿʝ ʚʨʝʜʥʦʩʪ ʨʝʟʫʣʪʘʪʘ ʪʝʩʪʦʚʘ ʟʥʘʯʘʿʥʠʿʘ, ʪʦ ʿʝ ʫʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ ʚʝ˂ʠ. 

ɹʨʦʿ ʧʦʢʫʰʘʿʘ ʠʟʨʘʜʝ ʪʝʩʪʦʚʘ ʥʠʿʝ ʦʛʨʘʥʠʯʝʥ ʰʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ʫʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ ʚʝ˂ʠ 

ʰʪʦ ʿʝ ʙʨʦʿ ʧʦʢʫʰʘʿʘ ʠʟʨʘʜʝ ʪʝʩʪʘ ʤʘˁʠ. ʅʘʢʦʥ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʤʝʪʦʜʦʤ 

ʧʦʩʤʘʪʨʘˁʘ ʧʦʜʘʮʠ ʩʝ ʪʨʘʥʩʬʦʨʤʠʰʫ ʠ ʛʨʫʧʠʰʫ ʫ ʢʘʪʝʛʦʨʠʿʝ ʪʘʢʦ ʜʘ ʤʝʨʝ ʙʫʜʫ 

ʦʨʜʠʥʘʣʥʝ. 

ʅʝʪʦ ʢʦʨʠʩʪʠ 

ʆʚʘ ʜʠʤʝʥʟʠʿʘ ʤʝʨʠ ʫʪʠʮʘʿ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ ʥʘ ʢʦʨʠʩʥʠʢʝ, ʦʜʥʦʩʥʦ 

ʟʘʧʦʩʣʝʥʝ ʫ ʧʨʝʜʫʟʝ˂ʫ, ʢʘʦ ʠ ʧʝʨʬʦʨʤʘʥʩʝ ʧʨʝʜʫʟʝ˂ʘ [16]. ʉʠʩʪʝʤ ʠʤʘ ʫʪʠʮʘʿ ʥʘ 

ʩʚʘʢʦʛ ʢʦʨʠʩʥʠʢʘ ʥʘʢʦʥ ʢʦʨʠʰ˂ʝˁʘ ʩʠʩʪʝʤʘ ʠ ʦʚʝ ʝʬʝʢʪʝ ʿʝ ʧʦʪʨʝʙʦ ʠʟʤʝʨʠʪʠ ʢʘʢʦ 

ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ ʠʟʚʨʰʠ ʘʜʝʢʚʘʪʥʘ ʧʨʦʮʝʥʘ ʫʩʧʝʭʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ɿʘ ʤʝʨʝˁʝ 

ʜʠʤʝʥʟʠʿʝ ʥʝʪʦ ʢʦʨʠʩʪ, ʦʜʥʦʩʥʦ ʧʝʨʬʦʨʤʘʥʩʠ ʧʨʝʜʫʟʝ˂ʘ, ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʪʨʠ 

ʧʨʦʤʝʥˀʠʚʝ: ʩʪʝʯʝʥʦ ʥʦʚʦ ʟʥʘˁʝ, ʫʥʘʧʨʝʹʝʥ ʩʪʘʚ ʧʨʝʤʘ ʧʨʝʜʫʟʝ˂ʫ ʠ ʫʰʪʝʜʘ ʚʨʝʤʝʥʘ 

ʫʧʦʪʨʝʙʦʤ ʩʠʩʪʝʤʘ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʉʚʝ ʧʨʦʤʝʥˀʠʚʝ ʩʫ ʠʥʪʝʨʚʘʣʥʝ ʠ ʤʝʨʝʥʝ ʩʫ 

ʧʝʪʦʩʪʝʧʝʥʦʤ ʃʠʢʝʨʪʦʚʦʤ ʩʢʘʣʦʤ.  

6.2  ɼʝʤʦʛʨʘʬʠʿʘ ʫʟʦʨʢʘ 

ʇʦʜʘʮʠ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʫ ʦʢʚʠʨʫ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʧʨʠʢʫʧˀʝʥʠ ʩʫ ʠʟ ʿʝʜʥʝ ʦʜ 

ʥʘʿʚʝ˂ʠʭ ʚʝʨʪʠʢʘʣʥʦ ʠʥʪʝʛʨʠʩʘʥʠʭ ʝʥʝʨʛʝʪʩʢʠʭ ʢʦʤʧʘʥʠʿʘ ʫ ʀʩʪʦʯʥʦʿ ɽʚʨʦʧʠ. ɿʘ 

ʧʦʪʨʝʙʝ ʠʩʪʨʘʞʠʚʘˁʘ ʨʘʟʚʠʿʝʥ ʿʝ ʩʠʩʪʝʤ ʟʘ ʝ-ʫʯʝˁʝ ʢʦʿʠ ʬʫʥʢʮʠʦʥʠʰʝ ʢʘʦ ʩʠʩʪʝʤ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ. ʉʠʩʪʝʤ ʿʝ ʟʘʪʠʤ ʠʤʧʣʝʤʝʥʪʠʨʘʥ ʫ ʧʨʝʜʫʟʝ˂ʫ. ʉʠʩʪʝʤ ʟʘ ʝ-ʫʯʝˁʝ 

ʨʘʟʚʠʿʝʥ ʿʝ ʫʧʦʪʨʝʙʦʤ ʩʦʬʪʚʝʨʘ ʦʪʚʦʨʝʥʦʛ ʢʦʜʘ ʧʦʜ ʥʘʟʠʚʦʤ ʄʫʜʣ [168]. ʄʫʜʣ 

ʧʦʩʝʜʫʿʝ ʬʣʝʢʩʠʙʠʣʘʥ ʩʝʪ ʤʦʜʫʣʘ ʢʦʿʠ ʤʦʛʫ ʜʘ ʩʝ ʦʨʛʘʥʠʟʫʿʫ ʧʨʠʤʝʥʦʤ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʨʝʩʫʨʩʘ. ʈʘʟʚʦʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʝʩʫʨʩʘ, ʨʘʟʚʠʿʘʿʫ ʩʝ ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ 

ʩʪʘʪʠʯʢʠʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʠʭ ʤʘʪʝʨʠʿʘʣʘ. ʆʚʘʿ ʩʦʬʪʚʝʨ ʧʦʩʝʜʫʿʝ ʠ ʘʣʘʪʝ ʟʘ 

ʢʦʣʘʙʦʨʘʮʠʿʫ ʰʪʦ ʛʘ ʯʠʥʠ ʩʠʩʪʝʤʦʤ ʟʘ ʢʦʣʘʙʦʨʘʮʠʿʫ. ʄʫʜʣ ʯʫʚʘ ʠ ʝʚʠʜʝʥʪʠʨʘ 

ʜʝʪʘˀʥʝ ʟʘʧʠʩʝ ʩʚʠʭ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʫʯʝʩʥʠʮʠ ʦʙʘʚˀʘʿʫ [197]. ɽʚʠʜʝʥʮʠʿʦʤ ʟʘʧʠʩʘ 
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ʿʝ ʤʦʛʫ˂ʝ ʧʨʘʪʠʪʠ ʢʦʿʠʤ ʤʘʪʝʨʠʿʘʣʠʤʘ ʠ ʘʣʘʪʠʤʘ ʫʯʝʩʥʠʮʠ ʧʨʠʩʪʫʧʘʿʫ [168]. ʆʚʘʿ 

ʩʠʩʪʝʤ ʧʨʠʿʘʚˀʫʿʝ ʩʚʘʢʫ ʘʢʪʠʚʥʦʩʪ ʢʦʿʫ ʫʯʝʩʥʠʮʠ ʫʯʠʥʝ ʠ ʢʦʨʠʩʪʠ ʿʝ ʫ ʥʘʚʠʛʘʮʠʦʥʝ 

ʩʚʨʭʝ. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʩʠʩʪʝʤ ʠʤʘ ʫʛʨʘʹʝʥ ʜʥʝʚʥʠʢ ʟʘʧʠʩʘ, ʢʦʿʝʤ ʿʝ ʪʘʢʦʹʝ ʤʦʛʫ˂ʝ 

ʧʨʠʩʪʫʧʠʪʠ, ʢʘʦ ʠ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʘʢʪʠʚʥʦʩʪʠʤʘ ʦʜʨʝʹʝʥʦʛ ʫʯʝʩʥʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʿʝ 

ʦ ʫʯʠʥʢʫ ʫʯʝʩʥʠʢʘ [159].  

ʇʨʦʛʨʘʤ ʦʙʫʢʝ ʢʦʿʠ ʿʝ ʜʦʩʪʘʚˀʝʥ ʧʫʪʝʤ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʫʯʝˁʝ ʿʝ Ăɹʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚˀʝ 

ʥʘ ʨʘʜʫñ. ʋ ʦʢʚʠʨʫ ʧʦʤʝʥʫʪʦʛ ʧʨʝʜʫʟʝ˂ʘ, ʨʘʟʚʦʿ ʫʟʦʨʢʘ ʙʠʦ ʿʝ ʬʦʢʫʩʠʨʘʥ ʥʘ ʠʟʙʦʨ 

ʟʘʧʦʩʣʝʥʠʭ ʥʘ ʩʚʠʤ ʥʠʚʦʠʤʘ. ʆʜ ʫʢʫʧʥʦ 9000 ʟʘʧʦʩʣʝʥʠʭ ʫ ʮʝʣʦʤ ʧʨʝʜʫʟʝ˂ʫ, 

ʦʜʘʙʨʘʥʦ ʿʝ ʥʘʩʫʤʠʯʥʦ 800 ʟʘʧʦʩʣʝʥʠʭ. ʉʚʠ ʠʟʘʙʨʘʥʠ ʟʘʧʦʩʣʝʥʠ ʩʫ ʧʨʦʰʣʠ ʠʩʪʫ 

ʦʙʫʢʫ.   

ʀʩʪʦʚʨʝʤʝʥʦ ʧʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʩʝ ʫ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʢʦʿʝ ʢʦʨʠʩʪʝ ʜʚʝ ʠʣʠ 

ʚʠʰʝ ʤʝʪʦʜʘ ʦʙʘʚˀʘ ʫ ʠʩʪʦʤ ʚʨʝʤʝʥʩʢʦʤ ʦʢʚʠʨʫ (ʫ ʧʨʠʙʣʠʞʥʦ ʠʩʪʦ ʚʨʝʤʝ), ʘʣʠ ʧʨʠ 

ʪʦʤ ʥʝʟʘʚʠʩʥʦ (ʧʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʿʝʜʥʦʤ ʤʝʪʦʜʦʤ ʥʝ ʫʪʠʯʝ ʥʘ ʧʨʠʢʫʧˀʘˁʝ 

ʧʦʜʘʪʘʢʘ ʜʨʫʛʦʤ ʤʝʪʦʜʦʤ, ʥʠʪʠ ʦʙʨʘʪʥʦ) [198]. ʇʨʦʮʝʩ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʪʨʘʿʘʦ 

ʿʝ ʰʝʩʪ ʤʝʩʝʮʠ ʠ ʦʙʫʭʚʘʪʘʦ ʿʝ ʜʚʝ ʤʝʪʦʜʝ ï ʘʥʢʝʪʫ ʠ ʧʦʩʤʘʪʨʘˁʝ. ɹʝʥʙʘʩʘʪ et al. [199] 

ʩʫ ʫʢʘʟʘʣʠ ʜʘ ʿʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʩʢʠʮʘ ʜʠʤʝʥʟʠʿʘ ʠ ʧʨʦʤʝʥˀʠʚʠʭ ʧʨʝ ʧʨʦʮʝʩʘ 

ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ. ʋ ʪʘʙʝʣʠ III-2 ʩʫ ʧʨʠʢʘʟʘʥʝ ʧʨʦʤʝʥˀʠʚʝ ʠ ʤʝʪʦʜ ʧʨʠʢʫʧˀʘˁʘ 

ʧʦʜʘʪʘʢʘ ʟʘ ʩʚʘʢʫ ʦʜ ˁʠʭ. ʇʨʠʤʝʥʦʤ ʧʨʚʝ ʤʝʪʦʜʝ (ʘʥʢʝʪʘ) ʧʨʠʢʫʧˀʝʥʠ ʩʫ 

ʩʫʙʿʝʢʪʠʚʥʠ ʩʪʘʚʦʚʠ ʠʩʧʠʪʘʥʠʢʘ ʫʟ ʧʦʤʦ˂ ʫʧʠʪʥʠʢʘ (ʇʨʠʣʦʛ 2) ʢʦʿʠ ʿʝ ʜʠʩʪʨʠʙʫʠʨʘʥ 

ʧʨʠʤʝʥʦʤ ʠʥʪʝʨʥʝʪ ʘʣʘʪʘ ʢʘʦ ʠʥʩʪʨʫʤʝʥʪʘ ʟʘ ʧʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ. ʂʦʨʠʰ˂ʝʥʝ ʩʫ 

ʜʦʩʪʫʧʥʝ ʘʜʨʝʩʝ ʝ-ʧʦʰʪʝ ʫ ʮʠˀʫ ʢʦʥʪʘʢʪʠʨʘˁʘ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʠʩʧʠʪʘʥʠʢʘ ʜʠʨʝʢʪʥʦ 

ʥʘʢʦʥ ʟʘʚʨʰʝʪʢʘ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ, ʦʜʥʦʩʥʦ ʥʘʢʦʥ  ʟʘʚʨʰʝʪʢʘ ʦʙʫʢʝ ʫ ʩʠʩʪʝʤʫ ʝ-

ʫʯʝˁʘ. ʇʨʠʣʠʢʦʤ ʢʦʥʪʘʢʪʠʨʘˁʘ ʠʩʧʠʪʘʥʠʢʘ ʟʘ ʫʯʝʰ˂ʝ ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʢʦʨʠʰ˂ʝʥʦ ʿʝ 

ʫʧʫʪʩʪʚʦ ʫ ʢʦʿʝʤ ʿʝ ʧʦʩʪʘʚˀʝʥ ʣʠʥʢ ʟʘ ʧʨʠʩʪʫʧ ʫʧʠʪʥʠʢʫ. ʋʧʦʪʨʝʙʘ ʠʥʪʝʨʥʝʪ ʘʣʘʪʘ ʟʘ 

ʧʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʫʟ ʧʦʤʦ˂ ʘʥʢʝʪʝ ʠʟʙʝʛʘʚʘ ˀʫʜʩʢʝ ʛʨʝʰʢʝ ʠ ʧʦʚʝ˂ʘʚʘ ʧʦʫʟʜʘʥʦʩʪ 

ʧʦʜʘʪʘʢʘ [200]. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʫʧʦʪʨʝʙʘ ʠʥʪʝʨʥʝʪ ʘʣʘʪʘ ʟʘ ʘʥʢʝʪʠʨʘˁʝ ʟʘ 

ʧʨʠʢʫʧˀʘˁʝ ʦʜʛʦʚʦʨʘ ʩʤʘˁʫʿʝ ʙʨʦʿ ʜʨʫʰʪʚʝʥʦ ʧʦʞʝˀʥʠʭ ʦʜʛʦʚʦʨʘ ʿʝʨ ʩʝ ʧʨʠʤʝʥʦʤ 

ʧʦʤʝʥʫʪʠʭ ʘʣʘʪʘ ʩʪʚʘʨʘ ʧʦʚʝ˂ʘʥ ʦʩʝ˂ʘʿ ʘʥʦʥʠʤʥʦʩʪʠ [201]. ɸʣʘʪ ʟʘ ʠʥʪʝʨʥʝʪ ʘʥʢʝʪʝ 

ʉʫʨʚʠʄʘʥʢʠ11 (ʝʥʛʣ. SurveyMonkey) ʿʝ ʢʦʨʠʰ˂ʝʥ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʠʩʪʨʘʞʠʚʘˁʘ. 

                                           
11 www.surveymonkey.net  
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ʇʦʩʪʦʿʝ ʪʨʠ ʧʨʝʜʥʦʩʪʠ ʫʧʦʪʨʝʙʝ ʠʥʪʝʨʥʝʪ ʘʣʘʪʘ ʟʘ ʘʥʢʝʪʠʨʘˁʝ: (1) ʥʝ ʧʦʩʪʦʿʠ 

ʚʨʝʤʝʥʩʢʦ ʦʛʨʘʥʠʯʝˁʝ ʟʘ ʧʨʠʩʪʫʧ ʫʧʠʪʥʠʢʫ [202], (2) ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʫ ʧʦʛʣʝʜʫ 

ʨʘʟʚʦʿʘ ʠ ʧʨʠʤʝʥʝ ʫʧʠʪʥʠʢʘ [203], ʠ (3) ʧʦʛʦʜʥʦʩʪ ʢʦʜʠʨʘˁʘ ʠ ʫʥʦʩʘ ʧʦʜʘʪʘʢʘ [204]. 

ʂʘʢʦ ʩʫ ʩʚʠ ʠʩʧʠʪʘʥʠʮʠ ʙʠʣʠ ʫʧʦʟʥʘʪʠ ʩʘ ʠʥʪʝʨʥʝʪ ʘʣʘʪʦʤ ʟʘ ʘʥʢʝʪʠʨʘˁʝ, ʥʝʛʘʪʠʚʘʥ 

ʘʩʧʝʢʪ ʫʧʦʪʨʝʙʝ ʠʥʪʝʨʥʝʪ ʘʣʘʪʘ ʟʘ ʧʨʦʮʝʩ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʿʝ ʩʚʝʜʝʥ ʥʘ 

ʤʠʥʠʤʫʤ.  

ɼʨʫʛʘ ʤʝʪʦʜʘ ʧʨʠʢʫʧˀʘˁʘ ʿʝ ʙʠʣʘ ʫʩʤʝʨʝʥʘ ʥʘ ʧʨʠʢʫʧˀʘˁʝ ʦʙʿʝʢʪʠʚʥʠʭ 

ʧʦʜʘʪʘʢʘ. ʋ ʦʢʚʠʨʫ ʦʚʝ ʤʝʪʦʜʝ ʧʦʜʘʮʠ ʩʫ ʩʝ ʧʨʠʢʫʧˀʘʣʠ ʧʨʠʤʝʥʦʤ ʤʝʪʦʜʝ 

ʧʦʩʤʘʪʨʘˁʘ. ʄʝʪʦʜ ʧʦʩʤʘʪʨʘˁʘ ʿʝ ʧʨʘʫʟʦʨʥʠ ʤʝʪʦʜ ʥʘʫʯʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ [193]. ɸʢʦ 

ʠʩʪʨʘʞʠʚʘʯ ʞʝʣʠ ʜʘ ʨʘʟʫʤʝ ʥʝʢʠ ʬʝʥʦʤʝʥ, ʦʥʜʘ ʤʫ ʧʦʩʤʘʪʨʘˁʝ ʬʝʥʦʤʝʥʘ ʫ ʪʦʤʝ 

ʤʦʞʝ ʤʥʦʛʦ ʧʦʤʦ˂ʠ. ʇʦʩʤʘʪʨʘˁʝʤ ʠʩʪʨʘʞʠʚʘʯ ʧʨʠʢʫʧˀʘ, ʠʟ ʧʨʚʝ ʨʫʢʝ, ʧʦʜʘʪʢʝ ʦ 

ʬʝʥʦʤʝʥʫ ʢʦʿʠ ʧʨʦʫʯʘʚʘ. ʇʦʩʤʘʪʨʘˁʝ ʦʙʝʟʙʝʹʫʿʝ ʥʝʧʦʩʨʝʜʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ 

ʬʝʥʦʤʝʥʫ, ʦʤʦʛʫ˂ʘʚʘ ʫʚʠʜ ʫ ʢʦʥʪʝʢʩʪ, ʩʪʠʮʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʥʝʦʯʝʢʠʚʘʥʠʤ 

ʜʝʰʘʚʘˁʠʤʘ ʠ ʧʦʜʝʩʥʦ ʿʝ ʟʘ ʧʨʠʨʦʜʥʝ, ʥʝʩʪʨʫʢʪʫʨʠʩʘʥʝ, ʧʨʦʤʝʥˀʠʚʝ ʧʨʠʣʠʢʝ. 

ʅʝʧʦʩʨʝʜʥʠʤ ʧʦʩʤʘʪʨʘˁʝʤ ʬʝʥʦʤʝʥʘ - ʧʨʦʮʝʩʘ, ʧʦʥʘʰʘˁʘ, ʠʩʪʨʘʞʠʚʘʯ ʤʦʞʝ ʜʘ 

ʨʘʟʚʠʿʝ ʭʦʣʠʩʪʠʯʢʠ ʧʦʛʣʝʜ ʠ ʜʘ ʨʘʟʫʤʝ ʢʦʥʪʝʢʩʪ ʧʨʦʫʯʘʚʘʥʦʛ ʬʝʥʦʤʝʥʘ. ɿʘ ʧʦʪʨʝʙʝ 

ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʟʘʧʠʩʠ ʩʠʩʪʝʤʘ ʢʦʿʠ ʥʘʩʪʘʿʫ ʧʨʠʤʝʥʦʤ ʩʠʩʪʝʤʘ 

ʦʜ ʩʪʨʘʥʝ ʢʦʨʠʩʥʠʢʘ. ʇʦʜʘʮʠ ʢʦʿʠ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʫʟʝʪʠ ʩʫ ʩʘʤʦ ʦʜ 

ʫʯʝʩʥʠʢʘ ʢʦʿʠ ʩʫ ʩʝ ʦʜʘʟʚʘʣʠ ʜʘ ʫʯʝʩʪʚʫʿʫ ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʠ ʫʩʧʝʰʥʦ ʧʦʧʫʥʠʣʠ 

ʠʥʪʝʨʥʝʪ ʘʥʢʝʪʫ. ʆʚʠʤ ʧʦʜʘʮʠʤʘ ʩʫ ʜʦʜʘʪʠ ʧʨʠʢʫʧˀʝʥʠ ʦʙʿʝʢʪʠʚʥʠ ʧʦʜʘʮʠ ʜʠʨʝʢʪʥʦ 

ʩʘ ʩʠʩʪʝʤʘ.   

 

ʊʘʙʝʣʘ III-2. ʄʝʪʦʜ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʟʘ ʩʚʘʢʫ ʧʨʦʤʝʥˀʠʚʫ 
ʇʨʦʤʝʥˀʠʚʘ ʄʝʪʦʜ ʇʨʦʤʝʥˀʠʚʘ ʄʝʪʦʜ 

(1) ʅʘʢʣʦˁʝʥʦʩʪ ʢʦʨʠʩʥʠʢʫ ɸʥʢʝʪʘ (9) ʈʝʘʢʮʠʿʘ ʥʘ ʠʥʩʪʨʫʢʮʠʿʝ ɸʥʢʝʪʘ 

(2) ɱʝʜʥʦʩʪʘʚʥʦʩʪ ʫʧʦʪʨʝʙʝ ɸʥʢʝʪʘ (10) ʈʝʘʢʮʠʿʘ ʥʘ ʦʢʨʫʞʝˁʝ ɸʥʢʝʪʘ 

(3) ɹʨʟʠʥʘ ʦʜʟʠʚʘ ʇʦʩʤʘʪʨʘˁʝ (11) ʆʧʰʪʘ ʦʮʝʥʘ ʟʘʜʦʚʦˀʩʪʚʘ ɸʥʢʝʪʘ 

(4) ɹʨʦʿ ʧʨʠʩʪʫʧʘ ʇʦʩʤʘʪʨʘˁʝ (12) ʈʝʟʫʣʪʘʪ ʪʝʩʪʘ ʇʦʩʤʘʪʨʘˁʝ 

(5) ʌʨʝʢʚʝʥʮʠʿʘ ʧʨʠʩʪʫʧʘ ʇʦʩʤʘʪʨʘˁʝ (13) ɹʨʦʿ ʧʦʢʫʰʘʿʘ ʇʦʩʤʘʪʨʘˁʝ 

(6) ɺʨʝʤʝʥʩʢʦ ʟʘʜʨʞʘʚʘˁʝ ʇʦʩʤʘʪʨʘˁʝ (14) ʉʪʝʯʝʥʦ ʥʦʚʦ ʟʥʘˁʝ ɸʥʢʝʪʘ 

(7) ʋʧʦʪʨʝʙʘ ʥʘʢʦʥ ʨ. ʚ. ʇʦʩʤʘʪʨʘˁʝ (15) ʋʥʘʧʨʝʹʝʥ ʩʪʘʚ ɸʥʢʝʪʘ 

(8) ʈʝʘʢʮʠʿʘ ʥʘ ʩʘʜʨʞʘʿ ɸʥʢʝʪʘ (16) ʋʰʪʝʜʘ ʚʨʝʤʝʥʘ ɸʥʢʝʪʘ 
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ʆʜ ʫʢʫʧʥʦ 800 ʟʘʧʦʩʣʝʥʠʭ ʢʦʿʠ ʩʫ ʫʩʧʝʰʥʦ ʟʘʚʨʰʠʣʠ ʧʨʦʮʝʩ ʦʙʫʢʝ ʠ ʢʦʿʠʤʘ 

ʿʝ ʧʦʩʣʘʪ ʧʦʟʠʚ ʟʘ ʫʯʝʰ˂ʝ ʫ ʘʥʢʝʪʠ, ʚʘʣʠʜʥʦ ʿʝ ʦʜʛʦʚʦʨʠʣʦ 283 ʟʘʧʦʩʣʝʥʠʭ ʩʘ 

ʨʘʟʣʠʯʠʪʠʭ ʧʦʟʠʮʠʿʘ ʫ ʧʨʝʜʫʟʝ˂ʫ. ʉʪʦʧʘ ʦʜʛʦʚʦʨʘ (ʝʥʛʣ. Response rate) ʿʝ 35,4%. ʊʨʝʙʘ 

ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ ʘʥʢʝʪʘ ʙʠʣʘ ʘʥʦʥʠʤʥʘ ʫ ʧʦʛʣʝʜʫ ʠʜʝʥʪʠʪʝʪʘ ʠʩʧʠʪʘʥʠʢʘ ʠ ʜʘ ʩʫ 

ʦʜʛʦʚʦʨʠ ʙʠʣʠ ʜʦʙʨʦʚʦˀʥʠ. ʇʦʚʝʟʠʚʘˁʝ ʦʜʛʦʚʦʨʘ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʧʦʜʘʮʠʤʘ 

ʧʨʠʢʫʧˀʝʥʠʤ ʧʦʩʤʘʪʨʘˁʝʤ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʣʘʪʬʦʨʤʠ, ʚʨʰʝʥʦ ʿʝ ʫʟ ʧʦʤʦ˂ ʠʥʪʝʨʥʝʪ 

ʧʨʦʪʦʢʦʣ ʘʜʨʝʩʝ (ʝʥʛʣ. Internet Protokol - IP). ʆʙʝ ʛʨʫʧʝ ʧʦʜʘʪʘʢʘ ʩʫ ʧʦʚʝʟʘʥʝ ʠ 

ʛʨʫʧʠʩʘʥʝ ʫ ʮʝʣʠʥʫ ʥʘʜ ʢʦʿʦʤ ʩʫ ʠʟʚʨʰʝʥʝ ʘʥʘʣʠʟʝ. ʇʦʯʝʪʥʠʤ ʧʨʝʯʠʰ˂ʘʚʘˁʝʤ 

ʧʦʜʘʪʘʢʘ (ʝʥʛʣ. data screening) ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ 4 ʩʣʫʯʘʿʘ ʠʤʘʿʫ ʚʝʦʤʘ ʥʠʩʢʝ ʩʪʘʥʜʘʨʜʥʝ 

ʜʝʚʠʿʘʮʠʿʝ (ʠʩʧʦʜ 0,2). ʆʚʦ ʩʝ ʪʫʤʘʯʠ ʢʘʦ ʧʨʠʩʪʨʘʩʥʦʩʪ ʥʝʫʢˀʫʯʠʚʘˁʫ (ʝʥʛʣ. non-

engage bias) ʫ ʧʨʦʮʝʩ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʤʦʞʝ ʜʘ ʫʪʠʯʫ ʥʘ ʚʘʣʠʜʥʦʩʪ ʨʝʟʫʣʪʘʪʘ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʧʘ ʩʫ ʫʢʣʦˁʝʥʠ ʠʟ ʜʘˀʝ ʘʥʘʣʠʟʝ. ʂʦʥʘʯʘʥ ʙʨʦʿ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ ʿʝ 

ʢʦʨʠʰ˂ʝʥ ʫ ʘʥʘʣʠʟʠ ʿʝ 279.  

ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʫʢʫʧʥʦ ʦʙʫʭʚʘʪʠʣʦ 125 ʧʨʠʧʘʜʥʠʢʘ ʤʫʰʢʦʛ ʧʦʣʘ ʠ 154 

ʧʨʠʧʘʜʥʠʮʝ ʞʝʥʩʢʦʛ ʧʦʣʘ, ʪʘʢʦ ʜʘ ʿʝ ʦʜʥʦʩ ʤʫʰʢʠʭ ʠ ʞʝʥʩʢʠʭ ʠʩʧʠʪʘʥʠʢʘ 44,8% 

ʥʘʩʧʨʘʤ 55,2% ʨʝʩʧʝʢʪʠʚʥʦ. ʋ ʪʘʙʝʣʠ III-3 ʧʨʠʢʘʟʘʥʘ ʿʝ ʧʦʜʝʣʘ ʟʘʩʪʫʧˀʝʥʦʩʪʠ 

ʧʦʣʦʚʘ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ ʯʠʥʝ ʫʟʦʨʘʢ. 

ʊʘʙʝʣʘ III-3. ɿʘʩʪʫʧˀʝʥʦʩʪ ʧʦʣʦʚʘ ʠʩʧʠʪʘʥʠʢʘ ʫ ʫʟʦʨʢʫ 
ʇʦʣ ʠʩʧʠʪʘʥʠʢʘ ɹʨʦʿ % 

ʄʫʰʢʘʨʮʠ 125 44,8 

ɾʝʥʝ 154 55,2 

ʋʢʫʧʥʦ 279 100,0 

 

ʇʦʜʘʮʠ ʦ ʩʪʘʨʦʩʪʠ ʠʩʧʠʪʘʥʠʢʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ III-4. ɻʦʜʠʥʝ 

ʠʩʧʠʪʘʥʠʢʘ ʩʫ ʧʨʠʢʘʟʘʥʝ ʫ ʰʝʩʪ ʢʘʪʝʛʦʨʠʿʘ, ʪʘʢʦ ʜʘ ʧʨʚʫ ʢʘʪʝʛʦʨʠʿʫ ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ 

ʤʣʘʹʠ ʦʜ 20 ʛʦʜʠʥʘ, ʜʨʫʛʫ ʢʘʪʝʛʦʨʠʿʫ ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ ʩʪʘʨʦʩʪʠ ʦʜ 21 ʜʦ 30 ʛʦʜʠʥʘ, 

ʪʨʝ˂ʫ ʢʘʪʝʛʦʨʠʿʫ ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ ʩʪʘʨʦʩʪʠ ʦʜ 31 ʜʦ 40 ʛʦʜʠʥʘ, ʯʝʪʚʨʪʫ ʢʘʪʝʛʦʨʠʿʫ 

ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ ʩʪʘʨʦʩʪʠ ʦʜ 41 ʜʦ 50 ʛʦʜʠʥʘ, ʧʝʪʫ ʢʘʪʝʛʦʨʠʿʫ ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ 

ʩʪʘʨʦʩʪʠ ʦʜ 51 ʜʦ 60 ʛʦʜʠʥʘ ʠ ʰʝʩʪʫ ʢʘʪʝʛʦʨʠʿʫ ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ ʩʪʘʨʠʿʠ ʦʜ 61 

ʛʦʜʠʥʫ. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʠʩʧʠʪʘʥʠʢʘ ʦʙʫʭʚʘ˂ʝʥʠʭ ʦʚʠʤ ʠʩʪʨʘʞʠʚʘˁʝʤ ʩʝ ʥʘʣʘʟʠ ʫ ʪʨʝ˂ʦʿ 
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ʢʘʪʝʛʦʨʠʿʠ (39,8%), ʦʜʥʦʩʥʦ ʩʪʘʨʦʩʪʠ ʩʫ ʦʜ 31 ʜʦ 40 ʛʦʜʠʥʘ. ʀʩʪʨʘʞʠʚʘˁʝ ʥʠʿʝ 

ʦʙʫʭʚʘʪʠʣʦ ʠʩʧʠʪʘʥʠʢʝ ʤʣʘʹʝ ʦʜ 20 ʛʦʜʠʥʘ (ʧʨʚʘ ʢʘʪʝʛʦʨʠʿʘ), ʜʦʢ ʿʝ ʥʘʿʤʘˁʠ ʙʨʦʿ 

ʠʩʧʠʪʘʥʠʢʘ ʦʙʫʭʚʘ˂ʝʥ ʠʩʪʨʘʞʠʚʘˁʝʤ ʠʟ ʰʝʩʪʝ ʢʘʪʝʛʦʨʠʿʝ (2,2%). 

ʊʘʙʝʣʘ III-4. ʇʦʜʘʮʠ ʦ ʩʪʘʨʦʩʪʠ ʠʩʧʠʪʘʥʠʢʘ ʫ ʫʟʦʨʢʫ 
ʉʪʘʨʦʩʪ ʠʩʧʠʪʘʥʠʢʘ ɹʨʦʿ % 

ɼʦ 20 ʛʦʜʠʥʘ 0 0,0 

ʀʟʤʝʹʫ 21 ʠ 30 ʛʦʜʠʥʘ 40 14,3 

ʀʟʤʝʹʫ 31 ʠ 40 ʛʦʜʠʥʘ 111 39,8 

ʀʟʤʝʹʫ 41 ʠ 50 ʛʦʜʠʥʘ 89 31,9 

ʀʟʤʝʹʫ 51 ʠ 60 ʛʦʜʠʥʘ 33 11,8 

ʇʨʝʢʦ 61 ʛʦʜʠʥʝ 6 2,2 

ʋʢʫʧʥʦ 279 100,0 

 

ʋ ʪʘʙʝʣʠ III-5 ʧʨʠʢʘʟʘʥʘ ʿʝ ʧʦʜʝʣʘ ʠʩʧʠʪʘʥʠʢʘ ʫ ʫʟʦʨʢʫ ʧʦ ʨʘʜʥʦʤ ʤʝʩʪʫ ʫ ʧʨʝʜʫʟʝ˂ʫ. 

ʅʠʚʦ ʨʘʜʥʦʛ ʤʝʩʪʘ ʥʘ ʢʦʿʝʤ ʿʝ ʠʩʧʠʪʘʥʠʢ ʘʥʛʘʞʦʚʘʥ ʫ ʧʨʝʜʫʟʝ˂ʫ ʿʝ ʧʨʠʢʘʟʘʥ ʧʦʤʦ˂ʫ 

ʧʝʪ ʢʘʪʝʛʦʨʠʿʘ, ʧʘ ʪʘʢʦ ʧʨʚʫ ʢʘʪʝʛʦʨʠʿʫ ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ ʢʦʿʠ ʩʫ ʘʥʛʘʞʦʚʘʥʠ ʢʘʦ 

ʨʘʜʥʠʮʠ, ʜʨʫʛʫ ʢʘʪʝʛʦʨʠʿʫ ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ ʢʦʿʠ ʨʘʜʝ ʢʘʦ ʩʪʨʫʯˁʘʮʠ, ʪʨʝ˂ʫ 

ʢʘʪʝʛʦʨʠʿʫ ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ ʢʦʿʠ ʯʠʥʝ ʛʨʫʧʫ ʥʠʞʠʭ ʨʫʢʦʚʦʜʠʣʘʮʘ, ʯʝʪʚʨʪʫ ʢʘʪʝʛʦʨʠʿʫ 

ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ ʢʦʿʠ ʨʘʜʝ ʢʘʦ ʩʨʝʜˁʠ ʨʫʢʦʚʦʜʠʦʮʠ ʠ ʧʝʪʫ ʢʘʪʝʛʦʨʠʿʫ ʯʠʥʝ ʚʠʰʠ 

ʨʫʢʦʚʦʜʠʦʮʠ ʫ ʧʨʝʜʫʟʝ˂ʫ. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʠʩʧʠʪʘʥʠʢʘ ʩʝ ʥʘʣʘʟʠ ʫ ʜʨʫʛʦʿ ʢʘʪʝʛʦʨʠʿʠ 

(73,8%), ʦʜʥʦʩʥʦ ʦʙʘʚˀʘʿʫ ʧʦʩʘʦ ʥʘ ʨʘʜʥʦʤ ʤʝʩʪʫ ʩʪʨʫʯˁʘʢʘ. ʋʢʫʧʥʦ 23,3% 

ʠʩʧʠʪʘʥʠʢʘ ʠʤʘ ʨʘʜʥʦ ʤʝʩʪʦ ʨʫʢʦʚʦʜʠʦʮʘ ʫ ʧʨʝʜʫʟʝ˂ʫ (ʪʨʝ˂ʘ, ʯʝʪʚʨʪʘ ʠ ʧʝʪʘ 

ʢʘʪʝʛʦʨʠʿʘ). ʀʩʪʨʘʞʠʚʘˁʝ ʥʠʿʝ ʦʙʫʭʚʘʪʠʣʦ ʠʩʧʠʪʘʥʠʢʝ ʢʦʿʠ ʩʫ ʘʥʛʘʞʦʚʘʥʠ ʢʘʦ ʚʠʰʠ 

ʨʫʢʦʚʦʜʠʦʮʠ ʫ ʧʨʝʜʫʟʝ˂ʫ (ʧʝʪʘ ʢʘʪʝʛʦʨʠʿʘ). 

 

ʊʘʙʝʣʘ III-5. ɿʘʩʪʫʧˀʝʥʦʩʪ ʠʩʧʠʪʘʥʠʢʘ ʫ ʫʟʦʨʢʫ ʧʦ ʨʘʜʥʦʤ ʤʝʩʪʫ ʫ ʧʨʝʜʫʟʝ˂ʫ 
ʈʘʜʥʦ ʤʝʩʪʦ ʫ ʧʨʝʜʫʟʝ˂ʫ ɹʨʦʿ % 

ʈʘʜʥʠʮʠ 8 2,9 

ʉʪʨʫʯˁʘʮʠ 206 73,8 

ʈʫʢʦʚʦʜʠʣʘʮ ï ʥʠʞʠ  27 9,7 

ʈʫʢʦʚʦʜʠʣʘʮ ï ʩʨʝʜˁʠ 38 13,6 

ʈʫʢʦʚʦʜʠʣʘʮ ï ʚʠʰʠ 0 0,0 

ʋʢʫʧʥʦ 279 100,0 
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ʊʝʭʥʠʯʢʦ ʧʨʝʜʟʥʘˁʝ ʢʦʨʠʩʥʠʢʘ ʩʠʩʪʝʤʘ 

ʇʨʝʜʟʥʘˁʝ ʠʩʧʠʪʘʥʠʢʘ ʟʘ ʫʯʝˁʝ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ ʢʦʿʠ ʩʫ ʫʯʝʩʪʚʦʚʘʣʠ ʫ 

ʠʩʪʨʘʞʠʚʘˁʫ, ʧʨʠʢʘʟʘʥʦ ʿʝ ʫ ʪʘʙʝʣʠ III-6. ʇʠʪʘˁʝ ʢʦʿʝ ʿʝ ʧʦʩʪʘʚˀʝʥʦ ʠʩʧʠʪʘʥʠʮʠʤʘ 

ʛʣʘʩʠ: Ăʀʤʘʣʘ/ʦ ʩʘʤ ʧʦʪʨʝʙʥʦ ʧʨʝʜʟʥʘˁʝ ʟʘ ʫʯʝˁʝ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘñ. ʂʘʜʘ ʩʝ 

ʧʦʩʤʘʪʨʘʿʫ ʩʚʠ ʠʩʧʠʪʘʥʠʮʠ ʟʘʿʝʜʥʦ, ʦʧʰʪʠ ʫʪʠʮʘʿ ʪʝʭʥʠʯʢʦʛ ʧʨʝʜʟʥʘˁʘ ʟʘ ʫʧʦʪʨʝʙʫ 

ʩʠʩʪʝʤʘ, ʥʘ ʦʩʥʦʚʫ ʩʫʙʿʝʢʪʠʚʥʠʭ ʩʪʘʚʦʚʘ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ ʩʫ ʫʯʝʩʪʚʦʚʘʣʠ ʫ ʦʚʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ, ʚʝʦʤʘ ʿʝ ʚʠʩʦʢ, ʩʘ ʧʨʦʩʝʯʥʦʤ ʦʮʝʥʦʤ 4,16. ʅʘ ʦʩʥʦʚʫ ʦʚʦʛ ʨʝʟʫʣʪʘʪʘ 

ʤʦʞʝ ʜʘ ʩʝ ʟʘʢˀʫʯʠ ʜʘ ʩʫ ʠʩʧʠʪʘʥʠʮʠ ʢʦʤʧʝʪʝʥʪʥʠ ʜʘ ʫʨʘʜʝ ʧʨʦʮʝʥʫ ʫʩʧʝʭʘ 

ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ. 

ʊʘʙʝʣʘ III-6. ʇʦʜʘʮʠ ʦ ʪʝʭʥʠʯʢʦʤ ʧʨʝʜʟʥʘˁʫ ʠʩʧʠʪʘʥʠʢʘ ʟʘ ʫʧʦʪʨʝʙʫ ʩʠʩʪʝʤʘ 
  ɹʨʦʿ ʦʜʛʦʚʦʨʘ % ɸʨʠʪʤʝʪʠʯʢʘ 

ʩʨʝʜʠʥʘ 

ʉʪʘʥʜʘʨʜʥʘ 

ʜʝʚʠʿʘʮʠʿʘ 

ʇʨʝʜʟʥʘˁʝ 

ʠʩʧʠʪʘʥʠʢʘ 

   4,16 1,16 

1  20 7,1   

2  11 3,9   

3  18 6,4   

4  88 31,1   

5  146 51,6   

ʋʢʫʧʥʦ  279 100,0   

ʅʘʧʦʤʝʥʘ: ʇʨʦʮʝˁʝʥʦ ʥʘ ʦʩʥʦʚʫ ʃʠʢʝʨʪʦʚʝ ʩʢʘʣʝ (1=ʋ ʧʦʪʧʫʥʦʩʪʠ ʩʝ ʥʝ ʩʣʘʞʝʤ, 2=ʅʝ ʩʣʘʞʝʤ ʩʝ, 

3=ʅʠʪʠ ʩʝ ʩʣʘʞʝʤ ʥʠʪʠ ʩʝ ʥʝ ʩʣʘʞʝʤ, 4=ʉʣʘʞʝʤ ʩʝ, ʠ 5=ʋ ʧʦʪʧʫʥʦʩʪʠ ʩʝ ʩʣʘʞʝʤ). 
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IV ʈɽɿʋʃʊɸʊʀ ʀʉʊʈɸɾʀɺɸɳɸ 

7. ʇʨʠʤʝˁʝʥʝ ʩʪʘʪʠʩʪʠʯʢʝ ʤʝʪʦʜʝ 

ʇʨʠʣʠʢʦʤ ʧʨʠʢʘʟʠʚʘˁʘ ʨʝʟʫʣʪʘʪʘ ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʚʢʠ (ʜʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ) ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ ʩʢʫʧ 

ʤʝʪʦʜʘ ʢʦʿʝ ʜʘʿʫ ʦʧʠʩ ʨʝʟʫʣʪʘʪʘ ʠ ʠʤʘ ʟʘ ʮʠˀ ʛʨʫʧʠʩʘˁʝ, ʩʨʝʹʠʚʘˁʝ ʠ ʧʨʠʢʘʟʠʚʘˁʝ 

ʩʪʘʪʠʩʪʠʯʢʠʭ ʧʦʜʘʪʘʢʘ, ʢʘʦ ʠ ʦʜʨʝʹʠʚʘˁʝ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʩʪʘʪʠʩʪʠʯʢʠʭ ʩʝʨʠʿʘ.  

ʇʨʠʣʠʢʦʤ ʘʥʘʣʠʟʝ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʤʝʪʦʜʝ 

ʠʩʧʠʪʠʚʘˁʘ ʭʦʤʦʛʝʥʦʩʪʠ ʚʘʨʠʿʘʥʩʝ (ʝʥʛʣ. Homogeneity of variance) ʫ ʮʠˀʫ 

ʫʪʚʨʹʠʚʘˁʘ ʭʦʤʦʛʝʥʦʩʪʠ ʫʟʦʨʘʢʘ [205] ʜʦʙʠʿʝʥʠʭ ʠʩʧʠʪʠʚʘˁʝʤ ʜʝʤʦʛʨʘʬʩʢʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʠʪʘʥʠʢʘ. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ - ɸʅʆɺɸ (ʝʥʛʣ. Analysis of variance - 

ANOVA), ʨʘʹʝʥʘ ʿʝ ʢʘʢʦ ʙʠ ʩʝ ʫʪʚʨʜʠʣʦ ʜʘ ʣʠ ʧʦʩʪʦʿʠ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʜʝʤʦʛʨʘʬʩʢʠʭ 

ʛʨʫʧʘ (ʥʧʨ. ʧʦʣʥʘ ʧʨʠʧʘʜʥʦʩʪ, ʩʪʘʨʦʩʪ ʠ ʬʫʥʢʮʠʿʘ ʫ ʧʨʝʜʫʟʝ˂ʫ) ʫ ʦʜʥʦʩʫ ʥʘ 

ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥˀʠʚʠʭ ʠʟ ʤʦʜʝʣʘ.  

ɿʘ ʠʜʝʥʪʠʬʠʢʦʚʘˁʝ ʩʪʨʫʢʪʫʨʝ ʬʘʢʪʦʨʘ ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʝʢʩʧʣʦʨʘʪʦʨʥʘ ʬʘʢʪʦʨʩʢʘ 

ʘʥʘʣʠʟʘ (ɽʌɸ) (ʝʥʛʣ. Exploratory Factor Analysis ï EFA). ʂʘʜʘ ʧʦʩʪʦʿʠ ʪʝʦʨʠʿʘ ʦ 

ʦʩʥʦʚʥʦʿ ʩʪʨʫʢʪʫʨʠ ʠʣʠ ʢʘʜʘ ʠʩʪʨʘʞʠʚʘʯ ʞʝʣʠ ʜʘ ʨʘʟʫʤʝ ʦʩʥʦʚʥʫ ʩʪʨʫʢʪʫʨʫ ʯʝʩʪʦ ʩʝ 

ʢʦʨʠʩʪʠ ɽʌɸ [205]. ʌʘʢʪʦʨʩʢʘ ʘʥʘʣʠʟʘ ʿʝ ʢʦʨʠʩʪʘʥ ʘʣʘʪ ʟʘ ʨʘʟʚʦʿ ʠ ʧʨʦʮʝʥʫ ʪʝʦʨʠʿʝ. 

ʅʘ ʩʘʤʦʤ ʧʦʯʝʪʢʫ ʧʨʠʤʝʥʝ ʬʘʢʪʦʨʩʢʝ ʘʥʘʣʠʟʝ, ʚʨʰʠ ʩʝ ʝʢʩʧʣʦʨʘʪʦʨʥʘ ʘʥʘʣʠʟʘ 

ʜʠʤʝʥʟʠʿʘ. ɽʢʩʧʣʦʨʘʪʦʨʥʘ ʘʥʘʣʠʟʘ ʿʝ ʜʦʙʠʣʘ ʥʘʟʠʚ ʧʦ ʪʦʤʝ ʰʪʦ ʩʘʤ ʠʩʪʨʘʞʠʚʘʯ ʥʝ 

ʤʦʞʝ ʜʘ ʧʨʝʪʧʦʩʪʘʚʠ ʢʦʣʠʢʦ ʠʥʩʪʨʫʤʝʥʪ ʠʤʘ ʜʠʤʝʥʟʠʿʘ ʠ ʧʦʜʜʠʤʝʥʟʠʿʘ ʩʚʝ ʜʦʢ ʩʝ ʥʝ 

ʠʟʚʨʰʠ ʠʩʧʠʪʠʚʘˁʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʩʪʨʫʤʝʥʪʘ. ʆʚʘ ʘʥʘʣʠʟʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʤʝʥʠ ʫ 

ʚʠʰʝ ʩʠʪʫʘʮʠʿʘ [205]: 

1. ʜʘ ʠʩʪʨʘʞʠ ʧʦʜʘʪʢʝ, ʪʿ. ʜʘ ʠʩʧʠʪʘ ʢʦʣʠʢʦ ʜʠʤʝʥʟʠʿʘ ʯʠʥʠ ʠʥʩʪʨʫʤʝʥʪ 

ʠʩʧʠʪʫʿʫ˂ʠ ʦʜʥʦʩʝ ʤʝʹʫ ʩʪʘʚʢʘʤʘ ʠ ʪʠʤʝ ʝʢʩʧʣʦʨʘʪʦʨʥʘ ʘʥʘʣʠʟʘ ʧʨʫʞʘ 

ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʩʪʘʚʢʝ ʢʦʿʝ ʩʝ ʤʝʨʝ ʛʨʫʧʠʰʫ ʠ ʦʙʿʘʩʥʝ ʧʦʤʦ˂ʫ ʤʘˁʝʛ ʙʨʦʿʘ 

ʜʠʤʝʥʟʠʿʘ, 

2. ʜʘ ʫʤʘˁʠ ʙʨʦʿ ʩʪʘʚʢʠ (ʠʣʠ ʜʠʤʝʥʟʠʿʘ), ʦʜʥʦʩʥʦ ʝʣʠʤʠʥʠʰʝ ʩʪʘʚʢʝ ʢʦʿʝ ʩʝ 

ʣʦʰʝ ʫʢʣʘʧʘʿʫ ʫ ʤʦʜʝʣ ʠʥʩʪʨʫʤʝʥʪʘ, 
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3. ʜʘ ʧʦʪʚʨʜʠ ʤʦʜʝʣ ʠʥʩʪʨʫʤʝʥʪʘ, ʥʘʨʦʯʠʪʦ ʫ ʬʘʟʠ ʨʘʟʚʦʿʘ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɽʢʩʧʣʦʨʘʪʦʨʥʘ ʬʘʢʪʦʨʩʢʘ ʘʥʘʣʠʟʘ ʿʝ ʩʪʘʪʠʩʪʠʯʢʘ ʪʝʭʥʠʢʘ ʢʦʿʘ ʠʩʧʠʪʫʿʝ ʤʘʪʨʠʮʝ 

ʢʦʨʝʣʘʮʠʿʝ. ʅʘ ʦʩʥʦʚʫ ʢʦʨʝʣʘʮʠʿʘ ʤʦʛʫ ʜʘ ʩʝ ʧʨʝʧʦʟʥʘʿʫ ʩʪʘʚʢʝ ʢʦʿʝ ʤʝʹʫʩʦʙʥʦ ʠʤʘʿʫ 

ʚʠʩʦʢʫ ʢʦʨʝʣʘʮʠʫʿ ʠ ʢʦʿʝ ʩʝ ʥʘ ʦʩʥʦʚʫ ʪʦʛʘ ʛʨʫʧʠʰʫ ʫ ʿʝʜʥʫ ʜʠʤʝʥʟʠʿʫ. ʄʝʹʫʪʠʤ, 

ʧʦʚʝ˂ʘˁʝʤ ʙʨʦʿʘ ʩʪʘʚʢʠ, ʨʘʩʪʝ ʠ ʙʨʦʿ ʢʦʨʝʣʘʮʠʿʘ (ʟʘ n ʧʠʪʘˁʘ, ʙʨʦʿ ʢʦʨʝʣʘʮʠʿʘ ʠʟʥʦʩʠ 

n(n+1)/2). ʄʥʦʛʠ ʠʥʩʪʨʫʤʝʥʪʠ ʩʘʜʨʞʝ ʚʝʣʠʢʠ ʙʨʦʿ ʩʪʘʚʢʠ. ʀʟ ʦʚʦʛ ʨʘʟʣʦʛʘ ʿʝ ʤʘʪʨʠʮʘ 

ʢʦʨʝʣʘʮʠʿʝ ʧʨʠʤʝʥˀʠʚʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʝ ʩʘ ʤʘˁʠʤ ʙʨʦʿʝʤ ʩʪʘʚʢʠ. ɿʘ ʠʥʩʪʨʫʤʝʥʪʝ ʩʘ 

ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʩʪʘʚʢʠ, ʧʨʠʤʝˁʫʿʝ ʩʝ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʠ ʩʚʘʢʝ ʩʪʘʚʢʝ. ʋʢʦʣʠʢʦ ʩʝ ʟʘ 

ʥʝʢʫ ʩʪʘʚʢʫ ʧʦʢʘʞʝ ʜʘ ʩʝ ʥʝ ʫʢʣʘʧʘ ʩʘ ʦʩʪʘʣʠʤ, ʦʥʘ ʩʝ ʧʦʩʤʘʪʨʘ ʢʘʦ ʧʦʩʝʙʥʘ ʣʘʪʝʥʪʥʘ 

ʧʨʦʤʝʥˀʠʚʘ (ʜʠʤʝʥʟʠʿʘ). ʋ ʪʦʤ ʩʣʫʯʘʿʫ ʤʦʜʝʣ ʠʥʩʪʨʫʤʝʥʪʘ ʩʘʜʨʞʠ ʦʥʦʣʠʢʦ 

ʜʠʤʝʥʟʠʿʘ ʢʦʣʠʢʦ ʠʤʘ ʩʪʘʚʢʠ. ʆʚʘʢʘʚ ʤʦʜʝʣ ʠʥʩʪʨʫʤʝʥʪʘ ʿʝ Ăʧʦʪʧʫʥʠ ʤʦʜʝʣñ. ʂʦʜ 

ʦʚʘʢʚʦʛ ʤʦʜʝʣʘ ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʚʘʨʠʿʘʥʩʘ ʟʘ ʩʚʘʢʫ ʩʪʘʚʢʫ (ʝʥʛʣ. Eigenvalue). ɺʘʨʠʿʘʥʩʘ 

ʫʢʘʟʫʿʝ ʥʘ ʟʥʘʯʘʿ ʩʚʘʢʦʛ ʬʘʢʪʦʨʘ ʧʨʝʢʦ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʠ ʢʦʨʝʣʘʮʠʿʝ ʫ ʧʦʩʤʘʪʨʘʥʦʤ 

ʩʢʫʧʫ ʩʪʘʚʢʠ. ʅʘ ʦʩʥʦʚʫ ʚʨʝʜʥʦʩʪʠ ʚʘʨʠʿʘʥʩʝ ʤʦʞʝ ʜʘ ʩʝ ʦʜʨʝʜʠ ʙʨʦʿ ʬʘʢʪʦʨʘ ʫ 

ʠʥʩʪʨʫʤʝʥʪʫ ʧʨʠʤʝʥʦʤ ʂʘʿʟʝʨ-ɻʫʪʤʘʥ (ʝʥʛʣ. Kaiser-Guttman) ʧʨʘʚʠʣʘ ʠʣʠ 

Ăʚʨʝʜʥʦʩʪʠ ʚʘʨʠʿʘʥʩʝ ʚʝ˂ʝ ʦʜ 1ñ. ʅʘʠʤʝ, ʙʨʦʿ ʬʘʢʪʦʨʘ ʢʦʿʠ ʠʤʘʿʫ ʚʨʝʜʥʦʩʪʠ ʚʘʨʠʿʘʥʩʝ 

ʚʝ˂ʠ ʦʜ ʿʝʜʘʥ, ʦʪʢʨʠʚʘ ʢʦʣʠʢʦ ʬʘʢʪʦʨʘ ʟʘʠʩʪʘ ʧʦʩʪʦʿʠ ʫ ʠʥʩʪʨʫʤʝʥʪʫ [205].  

ʅʘʢʦʥ ʫʪʚʨʹʠʚʘˁʘ ʩʪʨʫʢʪʫʨʝ ʬʘʢʪʦʨʘ ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʢʦʥʬʠʨʤʘʪʦʨʥʘ ʬʘʢʪʦʨʩʢʘ 

ʘʥʘʣʠʟʘ (ʂʌɸ) (ʝʥʛʣ. Confirmatory Factor Analysis ï CFA). ʂʌɸ ʧʦʢʫʰʘʚʘ ʜʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʧʦʪʚʨʜʠ ʜʝʬʠʥʠʩʘˁʝ ʜʠʤʝʥʟʠʿʘ ʦʜ ʩʪʨʘʥʝ ʤʘʥʠʬʝʩʪʥʠʭ ʧʨʦʤʝʥˀʠʚʠʭ. 

ʆʚʘ ʘʥʘʣʠʟʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʧʦʪʚʨʜʫ ʪʝʦʨʠʿʝ, ʪʿ. ʪʝʩʪʠʨʘˁʝ ʢʦʥʮʝʧʪʫʘʣʥʦʛ ʤʦʜʝʣʘ ʠ 

ʭʠʧʦʪʝʟʘ ʠ ʧʨʝʜʩʪʘʚˀʘ ʩʧʝʮʠʿʘʣʘʥ ʪʠʧ ʩʪʨʫʢʪʫʨʘʣʥʦʛ ʤʦʜʝʣʦʚʘˁʘ (ʉɽʄ) (ʝʥʛʣ. 

Structural Equation Modeling ï SEM) [205]. Kʌɸ ʧʨʠʣʘʟ ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʧʦʜʨʘʟʫʤʝʚʘ 

ʜʘ ʩʫ ʠʩʧʠʪʠʚʘʥʠ ʤʦʜʝʣʠ ʧʨʝʪʧʦʩʪʘʚˀʝʥʠ, ʪʿ. ʢʦʥʩʪʨʫʠʩʘʥʠ ʥʘ ʦʩʥʦʚʫ ʪʝʦʨʠʿʩʢʠʭ 

ʧʨʝʪʧʦʩʪʘʚʢʠ ʦ ʪʦʤʝ ʢʘʢʦ ʤʘʥʠʬʝʩʪʥʝ ʧʨʦʤʝʥˀʠʚʝ ʜʝʬʠʥʠʰʫ ʢʦʥʩʪʨʫʢʪʝ ʠ ʢʘʢʦ ʩʫ 

ʪʠ ʢʦʥʩʪʨʫʢʪʠ ʧʦʚʝʟʘʥʠ [206]. ʇʨʝʪʧʦʩʪʘʚˀʝʥʠ ʤʦʜʝʣʠ ʩʝ ʩʪʘʪʠʩʪʠʯʢʠ ʪʝʩʪʠʨʘʿʫ ʫʟ 

ʧʦʤʦ˂ ʧʦʜʘʪʘʢʘ ʠʟ ʫʟʦʨʢʘ. ʋ ʪʫ ʩʚʨʭʫ ʧʦʩʪʦʿʝ ʜʚʝ ʛʨʫʧʝ ʩʪʘʪʠʩʪʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ 

(ʝʥʛʣ. model fit indices) ʟʘ ʠʩʧʠʪʠʚʘˁʝ ʤʦʜʝʣʘ: ʘʧʩʦʣʫʪʥʠ ʠ ʠʥʢʨʝʤʝʥʪʘʣʥʠ (ʥʘʟʠʚʘʿʫ 

ʩʝ ʿʦʰ ʠ ʢʦʤʧʘʨʘʪʠʚʥʠ) ʠʥʜʝʢʩʠ ʧʦʜʝʩʥʦʩʪʠ [207], [208]. ɸʧʩʦʣʫʪʥʠ ʧʘʨʘʤʝʪʨʠ 

ʧʦʜʝʩʥʦʩʪʠ ʦʙʿʘʰˁʘʚʘʿʫ ʢʘʢʚʘ ʩʫ ʫʢʣʘʧʘˁʘ ʧʦʜʘʪʘʢʘ ʫ ʜʦʙʠʿʝʥʠ ʤʦʜʝʣ ʠ ʢʦʿʠ ʦʜ 

ʤʦʜʝʣʘ ʠʤʘ ʥʘʿʙʦˀʝ ʫʢʣʘʧʘˁʝ ʩʪʘʚʢʠ (ʢʦʣʠʢʦ ʜʦʙʨʦ ʤʦʜʝʣ ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʢʫʧˀʝʥʝ 

ʧʦʜʘʪʢʝ). ɿʘ ʨʘʟʣʠʢʫ ʦʜ ˁʠʭ, ʢʦʤʧʘʨʘʪʠʚʥʝ ʤʝʨʝ ʧʦʨʝʜʝ ʤʝʨʥʠ ʤʦʜʝʣ (ʝʥʛʣ. 
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measurement model) ʩʘ ʦʩʥʦʚʥʠʤ ʤʦʜʝʣʦʤ. ʆʩʥʦʚʥʦʤ (ʥʫʣʪʦʤ) ʤʦʜʝʣʫ ʿʝ ʜʦʟʚʦˀʝʥʦ 

ʜʘ ʧʨʦʤʝʥˀʠʚʝ ʠʤʘʿʫ ʚʘʨʠʿʘʥʩʝ, ʘʣʠ ʜʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ˁʠʭ ʥʝ ʧʦʩʪʦʿʠ [208].  

ɸʧʩʦʣʫʪʥʠ ʠʥʜʝʢʩʠ ʧʦʜʝʩʥʦʩʪʠ  

ʉʪʘʪʠʩʪʠʯʢʠ ʠʥʜʝʢʩ ʧʦʜʝʩʥʦʩʪʠ (ɻʌʀ) (ʝʥʛʣ. Goodness-of-fit Statistic ï GFI) ï 

ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʠ ʧʦʢʘʟʘʪʝˀ ʫʢʫʧʥʝ ʧʦʜʝʩʥʦʩʪʠ ʤʦʜʝʣʘ. ɳʠʤʝ ʩʝ ʫʧʦʨʝʹʫʿʝ 

ʢʦʣʠʢʦ ʩʝ ʜʦʙʨʦ ʧʦʩʪʘʚˀʝʥʠ ʤʦʜʝʣ ʩʣʘʞʝ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠʤ ʧʦʜʘʮʠʤʘ. ɺʨʝʜʥʦʩʪʠ 

ɻʌʀ ʠʥʜʝʢʩʘ ʩʫ ʫ ʨʘʩʧʦʥʫ ʦʜ 0 ʜʦ 1, ʧʨʠ ʯʝʤʫ ʚʠʰʘ ʚʨʝʜʥʦʩʪ ʠʥʜʝʢʩʘ ʦʟʥʘʯʘʚʘ ʙʦˀʝ 

ʩʣʘʛʘˁʝ ʤʦʜʝʣʘ. ɺʨʝʜʥʦʩʪʠ ʠʟʤʝʹʫ 0,95 ʠ 1,00 ʧʨʝʜʩʪʘʚˀʘʿʫ ʜʦʙʨʦ ʩʣʘʛʘˁʝ ʤʦʜʝʣʘ, 

ʜʦʢ ʚʨʝʜʥʦʩʪʠ ʠʟʤʝʹʫ 0,90 ʠ 0,95 ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʨʠʭʚʘʪˀʠʚʦ ʩʣʘʛʘˁʝ ʤʦʜʝʣʘ. 

ʇʨʠʣʘʛʦʹʝʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʠʥʜʝʢʩ ʧʦʜʝʩʥʦʩʪʠ (ɸɻʌʀ) (ʝʥʛʣ. Adjusted Goodness-

of-fit Statistic ï AGFI) ï ʧʦʢʘʟʘʪʝˀ ʩʣʘʛʘˁʘ ʢʦʿʠʤ ʩʝ ɻʌʀ ʫʩʢʣʘʹʫʿʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʪʝʧʝʥʝ ʩʣʦʙʦʜʝ ʘʥʘʣʠʟʠʨʘʥʦʛ ʤʦʜʝʣʘ, ʦʜʥʦʩʥʦ, ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪ ʤʦʜʝʣʘ. 

ʊʝʦʨʠʿʩʢʠ, ʚʨʝʜʥʦʩʪʠ ʟʘ ɸɻʌʀ ʩʫ ʫ ʨʘʩʧʦʥʫ ʦʜ 0 ʜʦ 1, ʧʨʠ ʯʝʤʫ ʚʠʰʘ ʚʨʝʜʥʦʩʪ 

ʦʟʥʘʯʘʚʘ ʙʦˀʝ ʩʣʘʛʘˁʝ. ɻʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ ʟʘ ʧʨʠʭʚʘʪˀʠʚʦ ʩʣʘʛʘˁʝ ʿʝ 0,85, ʜʦʢ ʩʫ ʟʘ 

ʜʦʙʨʦ ʩʣʘʛʘˁʝ ʥʝʦʧʭʦʜʥʝ ʚʨʝʜʥʦʩʪʠ ʚʠʰʝ ʦʜ 0,90. ɺʨʝʜʥʦʩʪʠ ʦʩʪʚʘʨʝʥʝ ʟʘ ɸɻʌʀ 

ʪʨʝʙʘ ʜʘ ʙʫʜʫ ʙʣʠʩʢʝ ʚʨʝʜʥʦʩʪʠʤʘ ʦʩʪʚʘʨʝʥʠʤ ʟʘ ɻʌʀ. 

ʉʈʄʈ ʠʥʜʝʢʩ (ʝʥʛʣ. Standardised Root Mean Square Residual ï SRMR) ï ʤʝʨʘ 

ʧʨʦʩʝʯʥʠʭ ʨʝʟʠʜʫʘʣʥʠʭ ʚʨʝʜʥʦʩʪʠ ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʨʘʟʣʠʢʝ ʫ ʨʝʟʠʜʫʘʣʥʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ ʠʟʤʝʹʫ ʜʦʙʠʿʝʥʠʭ ʧʦʜʘʪʘʢʘ ʠ ʧʨʝʜʣʦʞʝʥʦʛ ʤʦʜʝʣʘ. ʇʦʢʘʟʫʿʝ ʢʦʣʠʢʦ ʩʝ 

ʜʦʙʨʦ ʤʘʪʨʠʮʘ ʢʦʚʘʨʠʿʘʥʩʠ ʤʦʞʝ ʧʨʝʜʚʠʜʝʪʠ ʧʦʤʦ˂ʫ ʧʨʝʜʣʦʞʝʥʦʛ ʤʦʜʝʣʘ. 

ʆʩʪʚʘʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ, ʢʦʿʝ ʩʫ ʿʝʜʥʘʢʝ ʠʣʠ ʤʘˁʝ ʦʜ 0,05 ʧʨʝʜʩʪʘʚˀʘʿʫ ʜʦʙʨʦ 

ʩʣʘʛʘˁʝ, ʘ ʦʩʪʚʘʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʫ ʨʘʩʧʦʥʫ ʦʜ 0,05 ʜʦ 0,10 ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʨʠʭʚʘʪˀʠʚʦ 

ʩʣʘʛʘˁʝ.  

ʈʄʉɽɸ ʠʥʜʝʢʩ (ʝʥʛʣ. Root Mean Square Error of Approximation ï RMSEA) ï ʯʝʩʪʦ 

ʢʦʨʠʰ˂ʝʥʘ ʤʝʨʘ ʢʦʿʘ ʧʦʢʘʟʫʿʝ ʥʝʜʦʩʪʘʪʘʢ ʩʣʘʛʘˁʘ ʧʦ ʩʪʝʧʝʥʫ ʩʣʦʙʦʜʝ. ɺʨʝʜʥʦʩʪʠ 

ʈʄʉɽɸ ʠʥʜʝʢʩʘ ʟʘ ʧʨʠʭʚʘʪˀʠʚʦʩʪ ʤʦʜʝʣʘ ʥʠʩʫ ʩʪʨʦʛʦ ʦʜʨʝʹʝʥʝ, ʘʣʠ ʧʦʩʪʦʿʝ 

ʧʨʝʧʦʨʫʢʝ ʧʦ ʢʦʿʠʤʘ ʩʝ ʦʩʪʚʘʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʿʝ ʩʫ ʿʝʜʥʘʢʝ ʠʣʠ ʤʘˁʝ ʦʜ 0,05 ʩʤʘʪʨʘʿʫ 

ʜʦʙʨʠʤ ʩʣʘʛʘˁʝʤ, ʘ ʦʩʪʚʘʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʠʟʤʝʹʫ 0,05 ʠ 0,08 ʧʨʠʭʚʘʪˀʠʚʠʤ ʩʣʘʛʘˁʝʤ. 
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ʂʦʤʧʘʨʘʪʠʚʥʠ ʠʥʜʝʢʩʠ ʧʦʜʝʩʥʦʩʪʠ 

ʍʠ-ʢʚʘʜʨʘʪ (c2) (ʝʥʛʣ. Chi-kvadrat) ï ʦʩʥʦʚʥʠ ʧʦʢʘʟʘʪʝˀ ʩʣʘʛʘˁʘ ʫ ʩʪʨʫʢʪʫʨʥʦʤ 

ʤʦʜʝʣʦʚʘˁʫ. ʇʦʤʦ˂ʫ ˁʝʛʘ ʩʝ ʪʝʩʪʠʨʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʧʦʩʪʘʚˀʝʥʦʛ ʤʦʜʝʣʘ ʠ 

ʜʦʙʠʿʝʥʠʭ ʧʦʜʘʪʘʢʘ. ɼʦʙʨʦ ʩʣʘʛʘˁʝ ʧʨʝʜʣʦʞʝʥʦʛ ʤʦʜʝʣʘ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠʤ ʧʦʜʘʮʠʤʘ 

ʿʝ ʦʩʪʚʘʨʝʥʦ ʢʘʜʘ ʨʝʟʫʣʪʘʪ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪʘ ʥʠʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ, ʦʜʥʦʩʥʦ ʧ-

ʚʨʝʜʥʦʩʪ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʚʝ˂ʘ ʦʜ 0,05 ʟʘ ʜʦʙʨʦ ʩʣʘʛʘˁʝ ʧʨʝʜʣʦʞʝʥʦʛ ʤʦʜʝʣʘ, ʠʣʠ 

ʠʟʤʝʹʫ 0,01 ʠ 0,05 ʟʘ ʧʨʠʭʚʘʪˀʠʚʦ ʩʣʘʛʘˁʝ ʤʦʜʝʣʘ. 

ʈʝʣʘʪʠʚʥʠ ʍʠ-ʢʚʘʜʨʘʪ (ɢ2/ʜʬ) ï ʢʦʨʠʩʪʠ ʩʝ ʫ ʮʠˀʫ ʩʤʘˁʝˁʘ ʫʪʠʮʘʿʘ ʚʝʣʠʯʠʥʝ 

ʫʟʦʨʢʘ ʥʘ ʚʨʝʜʥʦʩʪ ʍʠ-ʢʚʘʜʨʘʪʘ ʠ ʦʜʨʝʹʝʥ ʿʝ ʦʜʥʦʩʦʤ ʚʨʝʜʥʦʩʪʠ ʍʠ-ʢʚʘʜʨʘʪʘ ʠ 

ʩʪʝʧʝʥʘ ʩʣʦʙʦʜʝ (ʝʥʛʣ. degree of freedom). ɺʨʝʜʥʦʩʪʠ ʤʘˁʝ ʠʣʠ ʿʝʜʥʘʢʝ ʦʜ 2 ʩʝ 

ʩʤʘʪʨʘʿʫ ʜʦʙʨʠʤ ʩʣʘʛʘˁʝʤ, ʘ ʚʨʝʜʥʦʩʪʠ ʠʟʤʝʹʫ 2 ʠ 3 ʧʨʠʭʚʘʪˀʠʚʠʤ ʩʣʘʛʘˁʝʤ ʫ 

ʢʦʥʪʝʢʩʪʫ ʧʨʝʜʣʦʞʝʥʦʛ ʤʦʜʝʣʘ. ɺʨʝʜʥʦʩʪʠ ʧʨʝʢʦ 3 ʩʫ ʥʝʧʨʠʭʚʘʪˀʠʚʝ. 

ʊʃʀ ʠʥʜʝʢʩ (ʝʥʛʣ. Tucker-Lewis index ï TLI) ï ʤʝʨʠ ʥʦʨʤʠʨʘʥʫ ʨʘʟʣʠʢʫ ʫ ɢ2 ʠʟʤʝʹʫ 

ʿʝʜʥʦʬʘʢʪʦʨʩʢʦʛ ʤʦʜʝʣʘ ʠ ʧʨʝʜʣʦʞʝʥʦʛ ʤʦʜʝʣʘ. ʉʣʦʞʝʥʠʿʠ ʤʦʜʝʣʠ ʧʦʢʘʟʫʿʫ ʙʦˀʝ 

ʩʣʘʛʘˁʝ ʦʜ ʿʝʜʥʦʩʪʘʚʥʠʿʠʭ ʤʦʜʝʣʘ. ɺʨʝʜʥʦʩʪʠ ʊʃʀ ʠʥʜʝʢʩʘ ʩʝ ʢʨʝ˂ʫ ʦʜ 0 ʜʦ 1, ʧʨʠ 

ʯʝʤʫ ʦʩʪʚʘʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʚʝ˂ʝ ʠʣʠ ʿʝʜʥʘʢʝ ʩʘ 0,95 ʫʢʘʟʫʿʫ ʥʘ ʜʦʙʨʦ ʩʣʘʛʘˁʝ ʤʦʜʝʣʘ, 

ʘ ʦʩʪʚʘʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʫ ʨʘʩʧʦʥʫ ʦʜ 0,90 ʜʦ 0,95 ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʨʠʭʚʘʪˀʠʚʦ ʩʣʘʛʘˁʝ 

ʤʦʜʝʣʘ. ʆʚʘʿ ʠʥʜʝʢʩ ʩʝ ʥʘʟʠʚʘ ʿʦʰ ʠ ʅʅʌʀ (ʝʥʛʣ. Non-Normed fit index ï NNFI). 

ʂʦʤʧʘʨʘʪʠʚʥʠ ʠʥʜʝʢʩ ʧʦʜʝʩʥʦʩʪʠ (ʎʌʀ) (ʝʥʛʣ. Comparative fit index ï CFI) ï 

ʫʧʦʨʝʹʫʿʝ ʩʣʘʛʘˁʝ ʤʦʜʝʣʘ ʠ ʘʥʘʣʠʟʠʨʘʥʦʛ ʤʦʜʝʣʘ ʧʨʝʪʧʦʩʪʘʚˀʘʿʫ˂ʠ ʜʘ ʫ ʤʦʜʝʣʫ ʥʝʤʘ 

ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʧʦʩʤʘʪʨʘʥʠʭ ʚʘʨʠʿʘʙʣʠ ʠ ʜʘ ʩʝ ʧʨʦʮʝˁʫʿʫ ʩʘʤʦ ʚʘʨʠʿʘʥʩʝ ʛʨʝʰʢʠ. 

ʀʥʪʝʨʧʨʝʪʠʨʘ ʩʝ ʢʘʦ ʧʨʦʮʝʥʘʪ ʚʘʨʠʿʘʥʩʝ ʫ ʘʥʘʣʠʟʠʨʘʥʠʤ ʧʦʜʘʮʠʤʘ ʢʦʿʝ ʩʝ ʤʦʛʫ 

ʦʙʿʘʩʥʠʪʠ ʧʨʝʜʣʦʞʝʥʠʤ ʤʦʜʝʣʦʤ. ɺʨʝʜʥʦʩʪʠ ʎʌʀ ʠʥʜʝʢʩʘ ʩʝ ʢʨʝ˂ʫ ʦʜ 0 ʜʦ 1, ʘ ʟʘ 

ʤʦʜʝʣʝ ʩʘ ʦʩʪʚʘʨʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʿʝʜʥʘʢʠʤ ʠʣʠ ʚʝ˂ʠʤ ʦʜ 0,97 ʩʝ ʩʤʘʪʨʘ ʜʘ ʠʤʘʿʫ 

ʜʦʙʨʦ ʩʣʘʛʘˁʝ. ʆʩʪʚʘʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʫ ʨʘʩʧʦʥʫ ʦʜ 0,95 ʜʦ 0,97 ʫʢʘʟʫʿʫ ʥʘ ʤʦʜʝʣʝ ʩʘ 

ʧʨʠʭʚʘʪˀʠʚʠʤ ʩʣʘʛʘˁʝʤ. 

ʋ ʪʘʙʝʣʠ IV-1 ʜʘʪ ʿʝ ʧʨʝʛʣʝʜ ʠʥʜʝʢʩʘ, ʢʦʿʠ ʩʫ ʧʦ ʧʠʩʘˁʠʤʘ ʘʫʪʦʨʘ ʘʜʝʢʚʘʪʥʠ 

ʟʘ ʧʨʠʤʝʥʫ ʦʮʝʥʝ ʎʌɸ ʤʦʜʝʣʘ [208]ï[211], ʪʝ ʩʫ ʩʘʤʦ ʧʨʝʧʦʨʫʯʝʥʠ ʠʥʜʝʢʩʠ 

ʢʦʨʠʰ˂ʝʥʠ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ. 
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ʊʘʙʝʣʘ IV-1. ʀʥʜʝʢʩʠ ʧʦʜʝʩʥʦʩʪʠ ʟʘ ʦʮʝʥʫ ʂʌɸ ʤʦʜʝʣʘ 
ʀʥʜʝʢʩ ʇʨʝʧʦʨʫʯʝʥʘ ʚʨʝʜʥʦʩʪ 

c2 ʰʪʦ ʤʘˁʘ ʚʨʝʜʥʦʩʪ 

c2 / ʜʬ < 3,0 

ʈʄʉɽɸ < 0,08 

ʎʌʀ > 0,95 

ʊʃʀ > 0,90 

ʅʝʦʧʭʦʜʘʥ ʫʩʣʦʚ ʚʘʣʠʜʥʦʩʪʠ ʠ ʧʦʫʟʜʘʥʦʩʪʠ ʿʝ ʫʥʠʜʠʤʝʥʟʠʦʥʘʣʥʦʩʪ [212]. 

ɸʥʘʣʠʟʘ ʫʥʠʜʠʤʝʥʟʠʦʥʘʣʥʦʩʪʠ ʩʧʨʦʚʦʜʠ ʩʝ ʩʧʝʮʠʬʠʮʠʨʘˁʝʤ ʤʝʨʥʦʛ ʤʦʜʝʣʘ, ʟʘ 

ʩʚʘʢʠ ʢʦʥʩʪʨʫʢʪ, ʧʨʠ ʯʝʤʫ ʩʝ ʠʩʧʠʪʫʿʝ ʨʘʟʚʦʿ ʢʦʥʩʪʨʫʢʪʘ ʦʜ ʩʪʨʘʥʝ ʩʪʘʚʢʠ, ʢʦʿʝ ʪʨʝʙʘ 

ʜʘ ʛʘ ʙʣʠʞʝ ʦʧʠʩʫʿʫ. ʉʚʘʢʘ ʩʪʘʚʢʘ ʪʨʝʙʘ ʜʘ ʛʨʘʜʠ ʩʘʤʦ ʿʝʜʘʥ ʢʦʥʩʪʨʫʢʪ. 

ʊʝʩʪ ʧʦʫʟʜʘʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʿʝ ʩʧʨʦʚʝʜʝʥ ʧʫʪʝʤ ʠʟʨʘʯʫʥʘʚʘˁʘ 

ʢʦʝʬʠʮʠʿʝʥʪʘ ʂʨʦʥʙʘʭʦʚʝ12 ʘʣʬʝ (ʝʥʛʣ. Cronbach alpha) [195]. ʇʦʫʟʜʘʥʦʩʪ 

ʧʨʝʜʩʪʘʚˀʘ ʩʪʝʧʝʥ ʜʦ ʢʦʛ ʿʝ ʦʜʨʝʹʝʥʠ ʠʥʩʪʨʫʤʝʥʪ ʩʣʦʙʦʜʘʥ ʦʜ ʛʨʝʰʢʝ ʤʝʨʝˁʘ ʠ 

ʧʨʝʜʩʪʘʚˀʘ ʦʜʥʦʩ ʚʘʨʠʿʘʥʩʝ ʫʟʦʨʢʘ ʠ ʫʢʫʧʥʝ ʚʘʨʠʿʘʥʩʝ [205]. ɿʘ ʢʦʥʩʪʨʫʢʪ ʩʝ ʤʦʞʝ 

ʨʝ˂ʠ ʜʘ ʟʘʜʦʚʦˀʘʚʘ ʪʝʩʪ ʧʦʫʟʜʘʥʦʩʪʠ ʫʢʦʣʠʢʦ ʚʨʝʜʥʦʩʪ ʢʦʝʬʠʮʠʿʝʥʪʘ ʘʣʬʘ ʠʟʥʦʩʠ 

ʙʘʨʝʤ 0,60 [213]. ʇʦʫʟʜʘʥʦʩʪ ʢʦʥʩʪʨʫʢʪʘ (ʇʂ) (ʝʥʛʣ. Composite Reliability) ʩʝ ʦʜʥʦʩʠ 

ʥʘ ʩʪʝʧʝʥ ʧʦʫʟʜʘʥʦʩʪʠ ʤʝʨʝˁʘ ʧʦʿʝʜʠʥʘʯʥʠʭ ʣʘʪʝʥʪʥʠʭ ʚʘʨʠʿʘʙʣʘ (ʧʨʝʪʧʦʩʪʘʚˀʝʥʠʭ 

ʢʦʥʩʪʨʫʢʪʘ) ʢʦʿʠ ʩʝ ʦʩʪʚʘʨʫʿʝ ʢʦʨʠʰ˂ʝˁʝʤ ʤʝʨʥʦʛ ʠʥʩʪʨʫʤʝʥʪʘ. ʇʦʫʟʜʘʥʦʩʪ 

ʢʦʥʩʪʨʫʢʪʘ, ʦʜʥʦʩʥʦ ʪʫʤʘʯʝˁʝ ʨʝʟʫʣʪʫʿʫ˂ʝʛ ʢʦʝʬʠʮʠʿʝʥʪʘ ʿʝ ʩʣʠʯʥʘ ʯʝʩʪʦ 

ʢʦʨʠʰ˂ʝʥʦʤ ʢʦʝʬʠʮʠʿʝʥʪʫ ʂʨʦʥʙʘʭʦʚʝ ʘʣʬʝ ʘʣʠ ʟʘ ʨʘʟʣʠʢʫ ʦʜ ˁʝʛʘ ʥʝ ʧʨʝʪʧʦʩʪʘʚˀʘ 

ʜʘ ʩʚʝ ʤʝʨʝ (ʩʪʘʚʢʝ) ʠʤʘʿʫ ʧʦʜʿʝʜʥʘʢʫ ʪʝʞʠʥʫ, ʦʜʥʦʩʥʦ ʟʥʘʯʘʿ, ʚʝ˂ ʧʦʫʟʜʘʥʦʩʪ 

ʢʦʥʩʪʨʫʢʪʘ ʫʟʠʤʘ ʫ ʦʙʟʠʨ ʩʪʚʘʨʥʘ ʟʘʩʠ˂ʝˁʘ ʧʦʩʪʦʿʝ˂ʠʭ ʤʝʨʘ. ʇʨʝʧʦʨʫʯʝʥʘ ʚʨʝʜʥʦʩʪ 

ʟʘ ʇʂ ʿʝ 0,70 [195]. 

ʂʦʥʚʝʨʛʝʥʪʥʦʤ ʚʘʣʠʜʥʦʰ˂ʫ ʢʦʥʩʪʨʫʢʪʘ ʘʥʘʣʠʟʠʨʘ ʩʝ ʫ ʢʦʿʦʿ ʤʝʨʠ ʨʘʟʣʠʯʠʪʠ 

ʧʨʠʩʪʫʧʠ ʤʝʨʝˁʫ ʚʘʣʠʜʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʘ ʜʘʿʫ ʠʩʪʝ ʨʝʟʫʣʪʘʪʝ [206]. ʉʚʘʢʘ ʩʪʘʚʢʘ ʫ 

                                           
12 ʂʦʝʬʠʮʠʿʝʥʪ ʂʨʦʥʙʘʭʦʚʝ ʘʣʬʝ (ɚ) ï ʧʨʦʩʝʯʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʩʚʠʭ ʚʨʝʜʥʦʩʪʠ ʥʘ ʩʢʘʣʠ. ʆʧʩʝʛ 

ʚʨʝʜʥʦʩʪʠ ʧʦʢʘʟʘʪʝˀʘ ʿʝ ʠʟʤʝʹʫ 0 ʠ 1, ʧʨʠ ʯʝʤʫ ʚʝ˂ʠ ʙʨʦʿ (ʚʠʰʘ ʢʦʨʝʣʘʮʠʿʘ) ʫʢʘʟʫʿʝ ʥʘ ʚʝ˂ʫ 

ʧʦʫʟʜʘʥʦʩʪ. 
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ʦʢʚʠʨʫ ʢʦʥʩʪʨʫʢʪʘ ʤʦʞʝ ʩʝ ʧʦʩʤʘʪʨʘʪʠ ʢʘʦ ʨʘʟʣʠʯʠʪ ʧʨʠʩʪʫʧ ˁʝʛʦʚʦʤ ʤʝʨʝˁʫ [212]. 

ʂʦʥʚʝʨʛʝʥʪʥʘ ʚʘʣʠʜʥʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʠʟʤʝʨʠ ʊʘʢʝʨ-ʃʫʠʩʦʚʠʤ ʠʥʜʝʢʩʦʤ (ʊʃʀ), ʘ 

ʤʠʥʠʤʘʣʥʘ ʚʨʝʜʥʦʩʪ ʦʚʦʛ ʢʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝʙʘ ʜʘ ʠʟʥʦʩʠ 0,90, ʢʘʢʦ ʙʠ ʩʝ ʤʦʜʝʣ 

ʩʤʘʪʨʘʦ ʚʘʣʠʜʥʠʤ [208]. ʇʦʨʝʜ ʪʦʛʘ, ʢʦʥʚʝʨʛʝʥʪʥʫ ʚʘʣʠʜʥʦʩʪ ʿʝ ʪʘʢʦʹʝ ʤʦʛʫ˂ʝ 

ʠʟʨʘʯʫʥʘʪʠ ʠ ʫʟ ʧʦʤʦ˂ ʧʨʦʩʝʯʥʝ ʝʢʩʪʨʘʭʦʚʘʥʝ ʚʘʨʠʿʘʥʩʝ (ʇɽɺ) (ʝʥʛʣ. Average 

Variance Extracted - AVE) [213]. ʇɽɺ ʧʨʝʜʩʪʘʚˀʘ ʧʨʦʮʝʥʘʪ ʚʘʨʠʿʘʥʩʝ ʢʦʿʠʤ ʿʝ 

ʦʙʿʘʰˁʝʥ ʧʨʝʪʧʦʩʪʘʚˀʝʥʠ ʢʦʥʩʪʨʫʢʪ. ɺʠʰʝ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʝ ʟʘ ʇɽɺ ʫʢʘʟʫʿʫ ʥʘ ʪʦ 

ʜʘ ʩʫ ʩʪʘʚʢʝ ʫ ʠʥʩʪʨʫʤʝʥʪʫ ʟʘʠʩʪʘ ʩʪʚʘʨʥʠ ʨʝʧʨʝʟʝʥʪʠ ʧʨʝʪʧʦʩʪʘʚˀʝʥʦʛ ʢʦʥʩʪʨʫʢʪʘ. 

ʄʠʥʠʤʘʣʥʘ ʧʨʝʧʦʨʫʯʝʥʘ ʚʨʝʜʥʦʩʪ ʟʘ ʇɽɺ ʫ ʣʠʪʝʨʘʪʫʨʠ ʿʝ 0,50 ʠ ʦʥʘ ʤʦʨʘ ʙʠʪʠ ʚʝ˂ʘ 

ʦʜ ʇʂ ʜʘ ʙʠ ʙʠʣʘ ʟʘʜʦʚʦˀʝʥʘ ʢʦʥʚʝʨʛʝʥʪʥʘ ʚʘʣʠʜʥʦʩʪ [213].  

ɼʠʩʢʨʠʤʠʥʘʥʪʥʘ ʚʘʣʠʜʥʦʩʪ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʠʥʩʪʚʝʥʦʩʪ ʬʘʢʪʦʨʘ ʠʟʤʝʨʝʥʠʭ ʦʜ 

ʩʪʨʘʥʝ ʨʘʟʣʠʯʠʪʠʭ ʩʪʘʚʢʠ, ʦʜʥʦʩʥʦ ʫʢʦʣʠʢʦ ʩʪʘʚʢʝ ʢʦʥʩʪʠʪʫʠʰʫ ʩʘʤʦ ʿʝʜʘʥ 

ʢʦʥʩʪʨʫʢʪ [212]. ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʭʠ-ʢʚʘʜʨʘʪ ʚʨʝʜʥʦʩʪ ʟʘ ʧʘʨʦʚʝ ʢʦʥʩʪʨʫʢʪʘ ʫ ʤʦʜʝʣʫ 

ʠ ʭʠ-ʢʚʘʜʨʘʪ ʚʨʝʜʥʦʩʪʠ ʢʘʜʘ ʿʝ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʦʚʠʭ ʢʦʥʩʪʨʫʢʪʘ ʬʠʢʩʠʨʘʥʘ ʥʘ 1, 

ʤʦʨʘ ʙʠʪʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ (ʧ Ò 0,01) ʜʘ ʙʠ ʩʝ ʟʘʜʦʚʦˀʠʣʘ ʦʚʘ ʚʘʣʠʜʥʦʩʪ [212], 

[214]. ɼʠʩʢʨʠʤʠʥʘʥʪʥʘ ʚʘʣʠʜʥʦʩʪ ʩʝ ʤʦʞʝ ʧʨʦʮʝʥʠʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʠʟʨʘʯʫʥʘʪʝ 

ʚʨʝʜʥʦʩʪʠ ʟʘ ʇɽɺ [213]. ʆʥʘ ʿ ʝ ʦʙʝʟʙʝʹʝʥʘ ʘʢʦ ʢʚʘʜʨʘʪʥʠ ʢʦʨʝʥ ʦʜ ʇɽɺ ʩʚʘʢʦʛ 

ʧʦʿʝʜʠʥʘʯʥʦʛ ʧʨʝʪʧʦʩʪʘʚˀʝʥʦʛ ʢʦʥʩʪʨʫʢʪʘ ʠʤʘ ʚʠʰʫ ʚʨʝʜʥʦʩʪ ʦʜ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ 

ʪʦʛ ʢʦʥʩʪʨʫʢʪʘ ʠ ʩʚʠʭ ʦʩʪʘʣʠʭ ʢʦʥʩʪʨʫʢʪʘ ʫ ʤʦʜʝʣʫ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʢʦʥʩʪʨʫʢʪʠ 

ʤʦʨʘʿʫ ʙʠʪʠ ʩʘʩʪʘʚˀʝʥʠ ʦʜ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʯʠʪʠʭ ʩʪʘʚʦʚʘ, ʿʝʨ ʙʠ ʫ ʩʫʧʨʦʪʥʦʤ, 

ʫʢʘʟʠʚʘʣʠ ʥʘ ʠʩʪʦ [212]. ɼʘ ʙʠ ʙʠʣʘ ʟʘʜʦʚʦˀʝʥʘ ʜʠʩʢʨʠʤʠʥʘʥʪʥʘ ʚʘʣʠʜʥʦʩʪ, 

ʤʘʢʩʠʤʘʣʥʘ ʟʘʿʝʜʥʠʯʢʘ ʚʘʨʠʿʘʥʩʘ (ʄɿɺ) (ʝʥʛʣ. Maximum Shared Variance ï MSV) ʠ 

ʧʨʦʩʝʯʥʘ ʟʘʿʝʜʥʠʯʢʘ ʚʘʨʠʿʘʥʩʘ (ʇɿɺ) (ʝʥʛʣ. Average Shared Variance ï ɸSV) ʤʦʨʘʿʫ 

ʠʤʘʪʠ ʥʠʞʝ ʚʨʝʜʥʦʩʪʠ ʦʜ ʇɽɺ [213].  

 ʅʘʢʦʥ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʤʝʨʥʦʛ ʤʦʜʝʣʘ (ʂʌɸ), ʧʨʠʩʪʫʧʘ ʩʝ ʠʟʨʘʜʠ 

ʩʪʨʫʢʪʫʨʘʣʥʦʛ ʤʦʜʝʣʘ ʿʝʜʥʘʯʠʥʘ. ʉʪʨʫʢʪʫʨʘʣʥʦ ʤʦʜʝʣʦʚʘˁʝ ʧʨʝʜʩʪʘʚˀʘ ʢʦʣʝʢʮʠʿʫ 

ʩʪʘʪʠʩʪʠʯʢʠʭ ʪʝʭʥʠʢʘ ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʘ ʩʝ ʠʩʧʠʪʘ ʩʢʫʧ ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʿʝʜʥʝ ʠʣʠ 

ʚʠʰʝ ʥʝʟʘʚʠʩʥʠʭ ʧʨʦʤʝʥˀʠʚʠʭ ʠ ʿʝʜʥʝ ʠʣʠ ʚʠʰʝ ʟʘʚʠʩʥʠʭ ʧʨʦʤʝʥˀʠʚʠʭ, ʨʘʟʣʠʯʠʪʠʭ 

ʥʠʚʦʘ ʤʝʨʝˁʘ [205]. ɿʘʚʠʩʥʝ ʠ ʥʝʟʘʚʠʩʥʝ ʧʨʦʤʝʥˀʠʚʝ ʤʦʛʫ ʜʘ ʙʫʜʫ ʠʣʠ ʬʘʢʪʦʨʠ ʠʣʠ 

ʤʘʥʠʬʝʩʪʥʝ ʧʨʦʤʝʥˀʠʚʝ. ʋ ʛʨʘʬʠʯʢʦʤ ʧʨʠʢʘʟʫ, ʣʘʪʝʥʪʥʝ ʚʘʨʠʿʘʙʣʝ ʩʫ ʦʟʥʘʯʝʥʝ 

ʢʨʫʛʦʚʠʤʘ, ʘ ʤʘʥʠʬʝʩʪʥʝ ʢʚʘʜʨʘʪʠʤʘ.  
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ʇʨʚʠ ʢʦʨʘʢ ʫ ʉɽʄ ʘʥʘʣʠʟʠ ʿʝ ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʤʦʜʝʣʘ [205], [215]. ʉʧʝʮʠʬʠʢʘʮʠʿʘ 

ʤʦʜʝʣ ʟʥʘʯʠ ʧʦʩʪʘʚʠʪʠ ʭʠʧʦʪʝʟʝ ʦ ʢʦʥʩʪʨʫʢʪʠʤʘ ʠ ˁʠʭʦʚʠʤ ʤʝʹʫʩʦʙʥʠʤ ʦʜʥʦʩʠʤʘ ʫ 

ʚʠʜʫ ʉɽʄ ʤʦʜʝʣʘ. ʍʠʧʦʪʝʟʝ ʪʨʝʙʘ ʧʦʩʪʘʚˀʘʪʠ ʥʘ ʦʩʥʦʚʫ ʪʝʦʨʠʿʩʢʠʭ ʧʨʝʪʧʦʩʪʘʚʢʠ ʠ 

ʨʝʟʫʣʪʘʪʘ ʝʤʧʠʨʠʿʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʜʦʪʠʯʫ ʩʧʝʮʠʬʠʮʠʨʘʥʝ ʢʦʥʩʪʨʫʢʪʝ ʠ 

ˁʠʭʦʚʝ ʚʝʟʝ. ɼʨʫʛʠ ʢʦʨʘʢ ʉɽʄ ʘʥʘʣʠʟʝ ʿʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʤʦʜʝʣʘ [205], [215]. ʄʦʜʝʣ 

ʩʝ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʤ, ʫʢʦʣʠʢʦ ʿʝ ʪʝʦʨʠʿʩʢʠ, ʥʝ ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʠʟ 

ʫʟʦʨʢʘ, ʤʦʛʫ˂ʝ ʩʠʩʪʝʤʦʤ ʿʝʜʥʘʯʠʥʘ ʠʟʚʝʩʪʠ ʧʨʦʮʝʥʫ ʩʚʠʭ ʧʘʨʘʤʝʪʘʨʘ ʤʦʜʝʣʘ [206]. 

ʋʢʦʣʠʢʦ ʪʦ ʥʠʿʝ ʩʣʫʯʘʿ, ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʚʨʰʠʪʠ ʧʦʥʦʚʥʫ ʩʧʝʮʠʬʠʢʘʮʠʿʫ ʤʦʜʝʣʘ (ʢʦʨʘʢ 

1). ʅʘʢʦʥ ʩʧʝʮʠʬʠʢʘʮʠʿʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ, ʩʣʝʜʠ ʦʮʝʥʘ ʧʦʜʝʩʥʦʩʪʠ (ʢʦʨʘʢ 3). ʆʮʝʥʘ 

ʧʦʜʝʩʥʦʩʪʠ, ʪʿ. ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʘ, ʦʙʫʭʚʘʪʘ ʪʫʤʘʯʝˁʝ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʫʪʠʮʘʿʘ 

ʣʘʪʝʥʪʥʠʭ ʧʨʦʤʝʥˀʠʚʠʭ, ʢʦʿʠ ʩʝ ʦʮʝˁʫʿʫ ʥʘ ʦʩʥʦʚʫ ʩʪʘʪʠʩʪʠʯʢʝ ʟʥʘʯʘʿʥʦʩʪʠ (ʧ). 

ʋʪʠʮʘʿ ʣʘʪʝʥʪʥʝ ʧʨʦʤʝʥˀʠʚʝ ʤʦʞʝ ʩʝ ʦʮʝʥʠʪʠ ʢʘʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ, ʫʢʦʣʠʢʦ ʿʝ 

ʚʨʝʜʥʦʩʪ ʧ ʢʦʝʬʠʮʠʿʝʥʪʘ ʤʘˁʘ ʦʜ 0,05 (ʧ Ò 0,05). ɿʘ ʢʦʥʘʯʥʫ ʦʮʝʥʫ ʩʪʨʫʢʪʫʨʘʣʥʦʛ 

ʤʦʜʝʣʘ (ʉɽʄ), ʩʣʠʯʥʦ ʢʘʦ ʠ ʢʦʜ ʂʌɸ ʤʦʜʝʣʘ, ʤʦʛʫ ʩʝ ʢʦʨʠʩʪʠʪʠ ʠʥʜʝʢʩʠ ʠ 

ʧʨʠʭʚʘʪˀʠʚʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʜʘʪʠʭ ʫ ʪʘʙʝʣʠ IV-1. 

ʉʪʨʫʢʪʫʨʥʠ ʤʦʜʝʣ ʜʝʬʠʥʠʰʝ ʫʟʨʦʯʥʫ ʧʦʚʝʟʘʥʦʩʪ, ʦʧʠʩʫʿʝ ʫʟʨʦʯʥʝ ʝʬʝʢʪʝ ʠ 

ʜʝʬʠʥʠʰʝ ʦʙʿʘʰˁʝʥʠ ʠ ʥʝʦʙʿʘʰˁʝʥʠ ʜʝʦ ʚʘʨʠʿʘʥʩʝ ʘʥʘʣʠʟʠʨʘʥʠʭ ʧʨʦʤʝʥˀʠʚʠʭ. 

ʇʦʩʤʘʪʨʘʿʫ ʩʝ ʢʚʘʜʨʘʪʠ ʚʠʰʝʩʪʨʫʢʝ ʢʦʨʝʣʘʮʠʿʝ (ʝʥʛʣ. Squared Multiple Correlations ï 

R2) ʟʘ ʩʚʘʢʠ ʧʨʝʪʧʦʩʪʘʚˀʝʥʠ ʢʦʥʩʪʨʫʢʪ ʫ ʤʦʜʝʣʫ ʠ ʢʦʝʬʠʮʠʿʝʥʪʠ ʧʫʪʘˁʘ (ʝʥʛʣ. path 

coefficients ï Ç) ʠʟʤʝʹʫ ʧʦʩʤʘʪʨʘʥʠʭ ʜʠʤʝʥʟʠʿʘ ʫ ʤʦʜʝʣʫ ʢʦʿʠ ʩʝ ʘʥʘʣʠʟʠʨʘ. 

ʆʩʪʚʘʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ R2 ʦʟʥʘʯʘʚʘʿʫ ʧʨʦʮʝʥʘʪ ʦʙʿʘʰˁʝʥʝ ʚʘʨʠʿʘʥʩʝ 

ʧʨʝʪʧʦʩʪʘʚˀʝʥʦʛ ʢʦʥʩʪʨʫʢʪʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʤʦʜʝʣʫ, ʧʨʠ ʯʝʤʫ ʚʝ˂ʠ ʧʨʦʮʝʥʘʪ 

ʦʙʿʘʰˁʝʥʝ ʚʘʨʠʿʘʥʩʝ ʟʥʘʯʠ ʚʝ˂ʫ ʧʨʝʜʠʢʪʠʚʥʫ ʩʥʘʛʫ ʤʦʜʝʣʘ. ʄʦʜʝʣ ʢʦʿʠ ʠʤʘ ʚʝ˂ʫ ʠʣʠ 

ʙʦˀʫ ʧʨʝʜʠʢʪʠʚʥʫ ʩʥʘʛʫ ʩʤʘʪʨʘ ʩʝ ʙʦˀʠʤ ʤʦʜʝʣʦʤ. ʆʩʪʚʘʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ɓ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʫʪʘˁʝ ʢʦʿʠ ʫʢʘʟʫʿʝ ʥʘ ʿʘʯʠʥʫ ʦʜʥʦʩʘ ʠʟʤʝʹʫ 

ʧʨʝʪʧʦʩʪʘʚˀʝʥʠʭ ʜʠʤʝʥʟʠʿʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʤʦʜʝʣʫ [216]. 

 ʉʪʨʫʢʪʫʨʘʣʥʦ ʤʦʜʝʣʦʚʘˁʝ (ʫʢˀʫʯʫʿʫ˂ʠ ɽʌɸ ʠ ʂʌɸ) ʿʝ ʧʦʜʨʞʘʥʦ ʨʘʟʥʠʤ 

ʧʨʦʛʨʘʤʩʢʠʤ ʧʘʢʝʪʠʤʘ. ʇʦʩʪʦʿʠ ʠʭ ʚʠʰʝ, ʘ ʥʘʿʯʝʰ˂ʝ ʩʝ ʢʦʨʠʩʪʝ ʧʨʦʛʨʘʤʩʢʠ ʧʘʢʝʪʠ: 

ʀɹʄ ʉʇʉʉ ɸʤʦʩ, ʃʀʉʈɽʃ ʠ ʄʧʣʫʩ. ɿʘ ʧʦʪʨʝʙʝ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʨʠʰ˂ʝʥ ʿʝ 

ʧʨʦʛʨʘʤʩʢʠ ʧʘʢʝʪ ʄʧʣʫʩ (ʚʝʨʟʠʿʘ 7.0). 
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7.1 ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʩʪʨʫʢʪʫʨʝ ʬʘʢʪʦʨʘ 

 ʀʥʩʪʨʫʤʝʥʪ ʦʜ 16 ʩʪʘʚʢʠ ʿʝ ʪʝʩʪʠʨʘʥ ʥʘ ʦʩʥʦʚʫ ʩʚʠʭ ʧʨʠʢʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ. 

ɿʘ ʠʩʧʠʪʠʚʘˁʝ ʩʪʨʫʢʪʫʨʝ ʬʘʢʪʦʨʘ ʩʧʨʦʚʝʜʝʥʘ ʿʝ ʝʢʩʧʣʦʨʘʪʦʨʥʘ ʬʘʢʪʦʨʩʢʘ 

ʩʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʦʤ ʄʧʣʫʩ ʩʦʬʪʚʝʨʘ. ʆʧʨʘʚʜʘʥʦʩʪ ʫʧʦʪʨʝʙʝ ɽʌɸ ʩʝ 

ʦʛʣʝʜʘ ʫ ʧʨʠʨʦʜʠ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʿʝ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʝʢʩʧʣʦʨʘʪʦʨʥʘ. ʀʘʢʦ ʿʝ ʘʫʪʦʨ 

ʠʤʘʦ ʘʧʨʠʦʨʠ ʬʘʢʪʦʨʩʢʫ ʩʪʨʫʢʪʫʨʫ ʤʘʥʠʬʝʩʪʥʠʭ ʧʨʦʤʝʥˀʠʚʠʭ ʥʘ ʦʩʥʦʚʫ ʧʨʝʛʣʝʜʘ 

ʧʦʩʪʦʿʝ˂ʝ ʣʠʪʝʨʘʪʫʨʝ, ʩʧʨʦʚʝʜʝʥʘ ʿʝ ɽʌɸ ʢʘʢʦ ʙʠ ʩʝ ʪʝʩʪʠʨʘʦ ʥʦʚʦ ʨʘʟʚʠʿʝʥʠ 

ʠʥʩʪʨʫʤʝʥʪ ʫ ʦʢʨʫʞʝˁʫ ʀʩʪʦʯʥʝ ɽʚʨʦʧʝ ʛʜʝ ʜʦ ʩʘʜʘ ʥʠʩʫ ʚʨʰʝʥʘ ʩʣʠʯʥʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʈʝʟʫʣʪʘʪʠ ɽʌɸ ʩʫ ʧʦʩʣʫʞʠʣʘ ʟʘ ʧʦʨʝʹʝˁʝ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝʪʭʦʜʥʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʅʘʜ ʫʟʦʨʢʦʤ ʢʦʿʠ ʩʘʜʨʞʠ 279 ʠʩʧʨʘʚʥʠʭ ʦʜʛʦʚʦʨʘ ʠʟʚʨʰʝʥʘ ʿʝ ʘʥʘʣʠʟʘ. 

ʋ ʘʥʘʣʠʟʠ ʿʝ ʢʦʨʠʰ˂ʝʥ ʧʨʠʩʪʫʧ ʧʦʥʜʝʨʠʩʘʥʦʛ ʥʘʿʤʘˁʝʛ ʢʚʘʜʨʘʪʘ (ʝʥʛʣ. weighted least 

square) ʢʘʦ ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʠʿʝ ʿʝʨ ʿʝ ʪʦ ʧʨʝʧʦʨʫʢʘ ʢʘʜʘ ʩʝ ʢʦʨʠʩʪʝ ʧʨʦʤʝʥˀʠʚʝ ʩʘ 

ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʦʤ ʤʝʨʝˁʘ [211]. ʋ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʚʘʣʠʜʥʦʩʪʠ ʤʦʜʝʣʘ ʧʨʠʤʝʥʦʤ 

ɽʌɸ, ʩʧʨʦʚʝʜʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʢʦʨʘʮʠ:  

1. ʇʨʠʤʝʥʘ ʂʘʿʟʝʨ-ɻʫʪʤʘʥ ʧʨʘʚʠʣʘ ʠʣʠ Ăʚʨʝʜʥʦʩʪʠ ʚʘʨʠʿʘʥʩʝ ʚʝ˂ʝ ʦʜ 1ñ, 

2. ʊʝʩʪ Ăʝʢʨʘʥʘñ (ʝʥʛʣ. Scree Plot) ï ʚʠʟʫʝʣʥʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʚʘʨʠʿʘʥʩʠ, 

3. ʋʢʣʘˁʘˁʝ ʧʨʦʤʝʥˀʠʚʠʭ ʢʦʿʝ ʩʫ ʠʤʘʣʝ ʪ-ʚʨʝʜʥʦʩʪ ʤʘˁʫ ʦʜ 1,96, 

4. ʇʦʜʝʩʥʦʩʪ ʠʥʜʝʢʩʘ ʭʠ-ʢʚʘʜʨʘʪ,  

5. ʋʧʦʪʨʝʙʘ ʠʥʜʝʢʩʘ ʧʦʜʦʙʥʦʩʪʠ (ʈʄʉɽɸ ʠ ʎʌʀ) [205]. 

ʇʨʝʧʦʨʫʯʝʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʥʜʝʢʩʝ ʧʦʜʦʙʥʦʩʪʠ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ IV-1. 

ʌʘʢʪʦʨʩʢʘ ʘʥʘʣʠʟʘ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʠʪʝʨʘʪʠʚʥʠʤ ʧʦʩʪʫʧʢʦʤ ʜʦʢ ʩʝ ʥʠʿʝ ʜʦʙʠʦ 

ʘʜʝʢʚʘʪʘʥ ʤʦʜʝʣ ʠ ʩʪʨʫʢʪʫʨʘ ʬʘʢʪʦʨʘ ʢʦʿʘ ʟʘʜʦʚʦˀʘʚʘ ʩʚʝ ʢʨʠʪʝʨʠʿʫʤʝ ʧʨʠʢʘʟʘʥʝ ʫ 

ʧʨʝʪʭʦʜʥʠʭ ʧʝʪ ʢʦʨʘʢʘ. ʄʦʜʝʣʦʤ ʿʝ ʫʢʫʧʥʦ ʦʙʿʘʰˁʝʥʦ 70,43% ʚʘʨʠʿʘʥʩʝ, ʘ ʚʨʝʜʥʦʩʪʠ 

ʚʘʨʠʿʘʥʩʝ ʠ ˁʠʭʦʚʘ ʧʨʦʮʝʥʪʫʘʣʥʘ ʦʙʿʘʰˁʝˁʘ ʟʘ ʬʘʢʪʦʨʝ ʩʫ ʩʝ ʢʨʝʪʘʣʠ ʫ ʨʘʩʧʦʥʫ ʦʜ 

1,17 (7,32%) ʜʦ 4,73 (29,56%). ʊʝʩʪ Ăʝʢʨʘʥʘñ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ʩʣʠʮʠ IV-1.  
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ʉʣʠʢʘ IV-1. ʊʝʩʪ Ăʝʢʨʘʥʘñ ʫ ʝʢʩʧʣʦʨʘʪʦʨʥʦʿ ʬʘʢʪʦʨʩʢʦʿ ʘʥʘʣʠʟʘ 

ʅʘ ʢʨʘʿʫ ʧʦʩʪʫʧʢʘ ʬʘʢʪʦʨʩʢʝ ʘʥʘʣʠʟʝ ʦʪʢʣʦˁʝʥʝ ʩʫ ʜʚʝ ʩʪʘʚʢʝ Ăʙʨʟʠʥʘ ʦʜʟʠʚʘñ ʠ 

Ăʫʰʪʝʜʘ ʚʨʝʤʝʥʘñ ʿʝʨ ʩʫ ʠʤʘʣʝ ʪ-ʚʨʝʜʥʦʩʪʠ ʤʘˁʝ ʦʜ 1,96. ɼʦʙʠʿʝʥ ʿʝ ʤʦʜʝʣ ʩʘ 5 

ʬʘʢʪʦʨʘ ʠ 14 ʩʪʘʚʢʠ/ʧʨʦʤʝʥˀʠʚʠʭ. ʈʝʰʝˁʝ ʩʘ ʧʝʪ ʬʘʢʪʦʨʘ ʿʝ ʠʤʘʣʦ ʘʜʝʢʚʘʪʥʝ 

ʠʥʜʝʢʩʝ ʧʦʜʦʙʥʦʩʪʠ. ɺʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʧʦʜʦʙʥʦʩʪʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʪʘʙʝʣʠ IV-2. 

 

ʊʘʙʝʣʘ IV-2. ʀʥʜʝʢʩʠ ʧʦʜʝʩʥʦʩʪʠ ʟʘ ʂʌɸ 
ʀʥʜʝʢʩ ʆʮʝʥʘ ʂʌɸ ʤʦʜʝʣʘ ʇʨʝʧʦʨʫʯʝʥʘ ʚʨʝʜʥʦʩʪ 

c2 76,751* ʰʪʦ ʤʘˁʘ ʚʨʝʜʥʦʩʪ 

ʜʬ 51  

c2 / ʜʬ 1,505 < 3,0 

ʈʄʉɽɸ 0,052 < 0,08 

ʎʌʀ 0,992 > 0,95 

ʊʃʀ 0,980 > 0,90 

*ʧ < 0,01 

ʋ ʪʘʙʝʣʠ IV-3. ʩʫ ʩʫʤʠʨʘʥʘ ʦʧʪʝʨʝ˂ʝˁʘ ʤʦʜʝʣʘ ʦʜ 14 ʩʪʘʚʢʠ ʟʘ ʩʚʘʢʠ ʦʜ ʬʘʢʪʦʨʘ.  
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ʊʘʙʝʣʘ IV-3. ʆʧʪʝʨʝ˂ʝˁʘ ʬʘʢʪʦʨʘ ʟʘ ʤʦʜʝʣ ʩʘ 14 ʩʪʘʚʢʠ 
ʇʨʦʤʝʥˀʠʚʝ ʂʚʘʣʠʪʝʪ 

ʩʠʩʪʝʤʘ 

(ʂʉ) 

ʋʧʦʪʨʝʙʘ 

ʩʠʩʪʝʤʘ 

(ʋʉ) 

ɿʘʜʦʚʦˀʩʪʚʦ 

ʢʦʨʠʩʥʠʢʘ 

(ɿʂ) 

ʋʯʠʥʘʢ 

ʢʦʨʠʩʥʠʢʘ 

(ʋʂ) 

ʅʝʪʦ 

ʢʦʨʠʩʪʠ 

(ʅʂ) 

(1) ʅʘʢʣʦˁʝʥʦʩʪ ʢʦʨʠʩʥʢʫ 0,955     

(2) ɱʝʜʥʦʩʪʘʚʥʦʩʪ ʫʧʦʪʨʝʙʝ 0,933     

(4) ɹʨʦʿ ʧʨʠʩʪʫʧʘ  0,846    

(6) ɺʨʝʤʝʥʩʢʦ ʟʘʜʨʞʘʚʘˁʝ  0,748    

(5) ʌʨʝʢʚʝʥʮʠʿʘ ʧʨʠʩʪʫʧʘ  0,694    

(7) ʋʧʦʪʨʝʙʘ ʥʘʢʦʥ ʨʘʜ. ʚʨʝʤʝʥʘ  0,388   0,372 

(9) ʈʝʘʢʮʠʿʘ ʥʘ ʠʥʩʪʨʫʢʮʠʿʝ   0,912   

(11) ʆʧʰʪʘ ʦʮʝʥʘ ʟʘʜʦʚʦˀʩʪʚʘ   0,904   

(8) ʈʝʘʢʮʠʿʘ ʥʘ ʩʘʜʨʞʘʿ  -0,132 0,856   

(10) ʈʝʘʢʮʠʿʘ ʥʘ ʦʢʨʫʞʝˁʝ   0,828   

(12) ʈʝʟʫʣʪʘʪ ʪʝʩʪʘ    0,729  

(13) ɹʨʦʿ ʧʦʢʫʰʘʿʘ    0,643  

(14) ʉʪʝʯʝʥʦ ʥʦʚʦ ʟʥʘˁʝ     0,904 

(15) ʋʥʘʧʨʝʹʝʥ ʩʪʘʚ     0,710 

ʅʘʧʦʤʝʥʘ. ʉʪʘʚʢʝ ʩʘ ʚʨʝʜʥʦʰ˂ʫ |ʪ| < 1,96 ʩʫ ʠʟʙʨʠʩʘʥʝ. ʅʠʚʦ ʟʥʘʯʘʿʥʦʩʪʠ ʿʝ 5%. 

ʇʨʚʘ, ʛʣʘʚʥʘ ʢʦʤʧʦʥʝʥʪʘ, ʦʜʥʦʩʥʦ ʬʘʢʪʦʨ, ʠʤʘ ʥʘʿʚʝ˂ʠ ʩʪʝʧʝʥ ʢʦʨʝʣʘʮʠʿʝ ʩʘ 

ʧʨʦʤʝʥˀʠʚʘʤʘ ʿʝʜʘʥ (ʥʘʢʣʦˁʝʥʦʩʪ ʢʦʨʠʩʥʠʢʫ) ʠ ʜʚʘ (ʿʝʜʥʦʩʪʘʚʥʦʩʪ ʫʧʦʪʨʝʙʝ). ɼʨʫʛʠ 

ʬʘʢʪʦʨ ʠʤʘ ʥʘʿʚʝ˂ʠ ʩʪʝʧʝʥ ʢʦʨʝʣʘʮʠʿʝ ʩʘ ʧʨʦʤʝʥˀʠʚʘʤʘ 4 (ʙʨʦʿ ʧʨʠʩʪʫʧʘ), 6 

(ʚʨʝʤʝʥʩʢʦ ʟʘʜʨʞʘʚʘˁʝ), 5 (ʬʨʝʢʚʝʥʮʠʿʘ ʧʨʠʩʪʫʧʘ) ʠ 7 (ʫʧʦʪʨʝʙʘ ʥʘʢʦʥ ʨʘʜʥʦʛ 

ʚʨʝʤʝʥʘ). ʇʨʦʤʝʥˀʠʚʝ 9 (ʨʝʘʢʮʠʿʘ ʥʘ ʠʥʩʪʨʫʢʮʠʿʝ), 11 (ʆʧʰʪʘ ʦʮʝʥʘ ʟʘʜʦʚʦˀʩʪʚʘ), 

8 (ʨʝʘʢʮʠʿʘ ʥʘ ʩʘʜʨʞʘʿ) ʠ 10 (ʨʝʘʢʮʠʿʘ ʥʘ ʦʢʨʫʞʝˁʝ) ʠʤʘʿʫ ʥʘʿʚʝ˂ʠ ʩʪʝʧʝʥ ʢʦʨʝʣʘʮʠʿʝ 

ʩʘ ʬʘʢʪʦʨʦʤ ʪʨʠ. ʌʘʢʪʦʨ ʯʝʪʠʨʠ ʠʤʘ ʥʘʿʚʝ˂ʠ ʩʪʝʧʝʥ ʢʦʨʝʣʘʮʠʿʝ ʩʘ ʜʚʝ ʧʨʦʤʝʥˀʠʚʝ ï 

12 (ʨʝʟʫʣʪʘʪ ʪʝʩʪʘ) ʠ 13 (ʙʨʦʿ ʧʦʢʫʰʘʿʘ). ɼʦʢ ʧʝʪʘ ʛʣʘʚʥʘ ʢʦʤʧʦʥʝʥʪʘ, ʦʜʥʦʩʥʦ 

ʬʘʢʪʦʨ, ʠʤʘ ʥʘʿʚʝ˂ʠ ʩʪʝʧʝʥ ʢʦʨʝʣʘʮʠʿʝ ʩʘ ʧʨʦʤʝʥˀʠʚʘʤʘ 14 (ʩʪʝʯʝʥʦ ʥʦʚʦ ʟʥʘˁʝ) ʠ 

15 (ʫʥʘʧʨʝʹʝʥ ʩʪʘʚ). ʇʝʪ ʬʘʢʪʦʨʘ ʿʝ ʠʥʪʝʨʧʨʝʪʠʨʘʥʦ ʢʘʦ ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ, ʫʧʦʪʨʝʙʘ 

ʩʠʩʪʝʤʘ, ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ, ʫʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ ʠ ʥʝʪʦ ʢʦʨʠʩʪʠ. 

ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʫ ʪʘʙʝʣʠ IV-3. ʠʟʚʝʜʝʥʠ ʩʫ ʫʧʦʪʨʝʙˀʠʚʠ ʟʘʢˀʫʯʮʠ 

ʟʘ ʥʘʩʪʘʚʘʢ ʘʥʘʣʠʟʘ. ɿʥʘʯʘʿʥʘ ʦʧʪʝʨʝ˂ʝˁʘ ʩʚʠʭ ʩʪʘʚʢʠ ʥʘ ʿʝʜʥʦʤ ʬʘʢʪʦʨʫ ʫʢʘʟʫʿʫ ʥʘ 

ʫʥʠʜʠʤʝʥʟʠʦʥʘʣʥʦʩʪ. ʉʪʘʚʢʝ 7 ʠ 8 ʠʤʘʿʫ ʧʨʝʣʠʚʘˁʘ ʥʘ ʚʠʰʝ ʦʜ ʿʝʜʥʦʛ ʬʘʢʪʦʨʘ. 

ʉʪʘʚʢʘ 7 ʧʨʠʧʘʜʘ ʬʘʢʪʦʨʫ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ ʚʠʰʝ ʥʝʛʦ ʥʝʪʦ ʢʦʨʠʩʪʠ, ʦʜʥʦʩʥʦ, ʩʪʘʚʢʘ 

8 ʧʨʠʧʘʜʘ ʬʘʢʪʦʨʫ ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ ʚʠʰʝ ʥʝʛʦ ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ, ʠʟ ʥʝʢʦʣʠʢʦ 

ʨʘʟʣʦʛʘ. ʇʨʚʦ, ʩʪʘʪʠʩʪʠʯʢʘ ʟʥʘʯʘʿʥʦʩʪ ʧʦʢʘʟʫʿʝ ʚʝ˂ʠ ʩʪʝʧʝʥ ʧʨʠʧʘʜʥʦʩʪʠ, ʧʦʩʝʙʥʦ ʟʘ 

ʩʪʘʚʢʫ 8. ɼʨʫʛʦ, ʧʨʝʛʣʝʜʦʤ ʣʠʪʝʨʘʪʫʨʝ ʠ ʪʝʦʨʠʿʩʢʠʭ ʦʩʥʦʚʘ, ʘʫʪʦʨ ʿʝ ʜʦʢʘʟʘʦ ʜʘ ʥʠʿʝ 
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ʦʧʨʘʚʜʘʥʦ ʜʘ ʩʝ ʩʪʘʚʢʘ 7 ʥʘʣʘʟʠ ʫ ʜʠʤʝʥʟʠʿʠ ʥʝʪʦ ʢʦʨʠʩʪ, ʘ ʩʪʘʚʢʘ 8 ʫ ʜʠʤʝʥʟʠʿʠ 

ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ.  

7.2  ʇʨʦʮʝʥʘ ʧʦʫʟʜʘʥʦʩʪʠ ʠ ʚʘʣʠʜʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ 

  ʇʦʫʟʜʘʥʦʩʪ ʿʝ ʦʮʝˁʝʥʘ ʠʟʨʘʯʫʥʘʚʘˁʝʤ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʂʨʦʥʙʘʭʦʚʝ ʘʣʬʝ ʟʘ 

ʩʚʘʢʫ ʜʠʤʝʥʟʠʿʫ. ɺʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʂʨʦʥʙʘʭʦʚʝ ʘʣʬʝ ʟʘ ʩʚʘʢʠ ʦʜ ʬʘʢʪʦʨʘ ʩʫ 

ʩʣʝʜʝ˂ʝ: ʢʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ = 0,925; ʫʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ = 0,723; ʟʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 

= 0,922; ʫʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ = 0,636; ʥʝʪʦ ʢʦʨʠʩʪʠ = 0,771. ʉʚʝ ʚʨʝʜʥʦʩʪʠ ʟʘʜʦʚʦˀʘʚʘʿʫ 

ʤʠʥʠʤʘʣʥʝ ʢʨʠʪʝʨʠʿʫʤʝ (0,60 ʠʣʠ ʚʝ˂ʝ) [213]. ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʧʦʫʟʜʘʥʦʩʪʠ ʿʝ 

ʧʨʠʢʘʟʘʥ ʫ ʪʘʙʝʣʠ IV-4. 

ʊʘʙʝʣʘ IV-4. ʄʝʨʥʠ ʤʦʜʝʣ ï ʧʦʫʟʜʘʥʦʩʪ ʤʦʜʝʣʘ 
ɼʠʤʝʥʟʠʿʘ ɹʨʦʿ ʩʪʘʚʢʠ ʂʨʦʥʙʘʭ ɚ 

ʂʚʘʣʠʪʝʪ ʩʠʩʪʝʤʘ 2 0,925 

ʋʧʦʪʨʝʙʘ ʩʠʩʪʝʤʘ 4 0,723 

ɿʘʜʦʚʦˀʩʪʚʦ ʢʦʨʠʩʥʠʢʘ 4 0,922 

ʋʯʠʥʘʢ ʢʦʨʠʩʥʠʢʘ 2 0,636 

ʅʝʪʦ ʢʦʨʠʩʪʠ 2 0,771 

ʇʦʨʝʜ ʠʟʨʘʯʫʥʘʚʘˁʘ ʢʦʝʬʠʮʠʿʝʥʪʘ ʂʨʦʥʙʘʭʦʚʝ ʘʣʬʝ ʫʨʘʹʝʥʘ ʿʝ ʠ ʧʦʫʟʜʘʥʦʩʪ 

ʢʦʥʩʪʨʫʢʪʘ. ʈʝʟʫʣʪʘʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʧʦʫʟʜʘʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 

IV-4.  

ʋ ʮʠˀʫ ʠʩʧʠʪʠʚʘˁʘ ʚʘʣʠʜʥʦʩʪʠ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʤʦʜʝʣʘ ʩʧʨʦʚʝʜʝʥʘ ʿʝ 

ʢʦʥʬʠʨʤʘʪʦʨʥʘ ʬʘʢʪʦʨʩʢʘ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʦʤ ɽʢʩʧʣʦʨʘʪʦʨʥʦʛ ʩʪʨʫʢʪʫʨʘʣʥʦʛ 

ʤʦʜʝʣʦʚʘˁʘ (ɽʉɽʄ) (ʝʥʛʣ. Exploratory Structural Equation Modeling ï ESEM) [209]. 

ɿʘ ʪʝʩʪʠʨʘˁʝ ʢʦʥʚʝʨʛʝʥʪʥʝ ʠ ʜʠʩʢʨʠʤʠʥʘʥʪʥʝ ʚʘʣʠʜʥʦʩʪʠ ʢʦʨʠʰ˂ʝʥ ʿʝ ʄʧʣʫʩ 

ʩʦʬʪʚʝʨʩʢʠ ʧʘʢʝʪ. ɱʝʜʥʘ ʦʜ ʧʨʝʜʥʦʩʪʠ ɽʉɽʄ ʧʨʠʩʪʫʧʘ ʿʝ ʜʘ ʤʘʣʘ ʧʨʝʣʠʚʘˁʘ ʫ 

ʬʘʢʪʦʨʩʢʦʿ ʩʪʨʫʢʪʫʨʠ ʥʝ ʪʨʝʙʘ ʜʘ ʙʫʜʫ ʝʣʠʤʠʥʠʩʘʥʘ ʠʟ ʤʦʜʝʣʘ [209], ʢʘʦ ʰʪʦ ʿʝ ʙʠʦ 

ʩʣʫʯʘʿ ʫ ɽʌɸ ʤʦʜʝʣʫ. ʂʨʠʪʝʨʠʿʫʤʠ ʦʮʝˁʠʚʘˁʘ ʢʦʥʚʝʨʛʝʥʪʥʝ ʚʘʣʠʜʥʦʩʪʠ ʩʫ 

ʠʩʧʫˁʝʥʠ ʟʘ ʩʚʝ ʜʠʤʝʥʟʠʿʝ, ʘ ʊʃʀ ʚʨʝʜʥʦʩʪ ʟʘ ʤʝʨʥʠ ʤʦʜʝʣ ʠʟʥʦʩʠ 0,980 ʠ 

ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʫ ʪʘʙʝʣʠ IV-6. ɼʠʩʢʨʠʤʠʥʘʥʪʥʘ ʚʘʣʠʜʥʦʩʪ ʿʝ ʪʘʢʦʹʝ ʟʘʜʦʚʦˀʝʥʘ ʟʘ 

ʩʚʝ ʜʠʤʝʥʟʠʿʝ, ʘ ʦʩʪʚʘʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʇɽɺ, ʄɿɺ ʠ ʇɿɺ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ IV-5. 

ʊʘʙʝʣʘ IV-5. ɺʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʟʘ ʪʝʩʪʠʨʘˁʝ ʢʦʥʚʝʨʛʝʥʪʥʝ ʠ 

ʜʠʩʢʨʠʤʠʥʘʥʪʥʝ ʚʘʣʠʜʥʦʩʪʠ 










































































































