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ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ ʀ ʋʉʃʆɺʅʓʍ ʆɹʆɿʅɸʏɽʅʀʁ 

ɸʄʄ ʘʵʨʦʤʦʙʠʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʤʝʩʪʥʦʪʠ 

ʈʉʃʎ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʝʪʴ ʦʧʝʨʘʮʠʦʥʥʦïʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ 

ʃʎ ʦʧʝʨʘʮʠʦʥʥʦïʣʦʛʠʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ 

ʈʎ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ 

ʆʄʄ ʦʭʨʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʤʝʩʪʥʦʩʪʠ 

ɻʊʈʇ ʛʝʦʩʝʥʩʦʨʥʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʣʘʪʬʦʨʤʘ 

ʊʇʉ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ 

ɻʆ ʛʝʦʦʙʲʝʢʪ 

ʀʊʉʆ ʠʥʞʝʥʝʨʥʦïʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʭʨʘʥ  r

ʊʉʆ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʭʨʘʥʳ 

ʀʉʆ ʠʥʞʝʥʝʨʥʳʝ ʩʨʝʜʩʪʚʘ ʦʭʨʘʥʳ 

ʉʆʊ ʩʠʩʪʝʤʘ ʦʭʨʘʥʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ 

ʉʂʋɼ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ 

ʊɻ ʪʝʭʥʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ 

ʊʆʠʈ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ 

ɿʀʇ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ɻʀʉ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʅʉʀ ʥʦʨʤʘʪʠʚʥʦïʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʂʇʇ ʢʦʥʪʨʦʣʴʥʦïʧʨʦʧʫʩʢʥʦʡ ʧʫʥʢʪ 

ʎʄʈ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ 

ɼɿɿ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ 

ʄɸʀ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ 

ʀʅʉ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ 

ML (ʘʥʛʣ. Machine Learning) ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 

CBM (ʘʥʛʣ. Condition Based Maintenance) ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʩʦʩʪʦʷʥʠʶ 

PdM (ʘʥʛʣ. Predictive Maintenance) ʧʨʝʜʠʢʪʠʚʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

MTBF (ʘʥʛʣ. Mean Time Between Failures) ʩʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʤʝʞʜʫ ʦʪʢʘʟʘʤʠ 

MTTF (ʘʥʛʣ. Mean Time to Failure) ʩʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʜʦ ʦʪʢʘʟʘ 

MTTR (ʘʥʛʣ. Mean Time to Recovery) ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʛʠʦʥʘʣʴʥʘʷ ʩʝʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥ-

ʪʨʦʚ (ʈʉʃʎ) ʚʢʣʶʯʘʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʨʘʟʥʦʨʦʜʥʳʭ 

ʩʢʣʘʜʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʧʝʨʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʢʦʥ-

ʪʨʦʣʴʥʦ-ʦʭʨʘʥʥʳʭ ʤʦʜʫʣʝʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ 

ʦʭʚʘʪʦʤ ʠ ʩʣʦʞʥʳʤ ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ. 

ʇʦʜʜʝʨʞʘʥʠʝ ʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʪʨʝʙʫʝʪ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪʥʦʩʪʠ (ʆʄʄ). ɺʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʆʄʄ ʷʚʣʷʝʪʩʷ ʛʝʦʩʝʥʩʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʣʘʪʬʦʨ-

ʤʦʡ (ɻʊʈʇ). ʕʪʘ ʢʠʙʝʨʧʣʘʪʬʦʨʤʘ ʚʢʣʶʯʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʙʥʘʨʫʞʝʥʠʷ (ʛʝʦʩʝʥʩʦʨʳ), ʩʚʷʟʠ, ʧʠʪʘʥʠʷ, ʢʦʥʪʨʦʣʣʝʨʳ ʠ 

ʵʣʝʤʝʥʪʳ ʠʥʞʝʥʝʨʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʘʧʧʘʨʘʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʦ ʠ ʦʪ ʨʘʟʤʝʱʝʥʠʷ, ʩʚʷʟʥʦʩʪʠ ʩʝʪʠ ʩʨʝʜʩʪʚ 

ʥʘʙʣʶʜʝʥʠʷ, ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ (ʊʇʉ) ʛʝʦʩʝʥʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʳ ʆʄʄ ʬʫʥʢʮʠʦʥʠ-

ʨʫʝʪ ʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʚʥʝʰʥʝʡ ʛʝʦʩʨʝʜʝ. ʅʘ ʝʝ ʩʦʩʪʦʷʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʜʝʡ-

ʩʪʚʫʶʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦïʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ 

ʠ ʨʝʣʴʝʬʘ, ʵʣʝʢʝʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʨʘʜʠʘʮʠʦʥʥʳʝ ʧʦʣʷ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʠ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʚʥʫʪʨʝʥʥʷʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʨʝʞʠʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʩʦʙʳʪʠʡ, ʠʩʪʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʥʝʧʦʣʥʦʪʘ ʜʠʘʛʥʦʩʪʠ-

ʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʆʜʥʦʪʠʧʥʳʝ ʠʥʞʝʥʝʨʥʦïʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ (ʀʊʉʆ) ʠʟ ʩʦʩʪʘʚʘ 

ʊʇʉ ʆʄʄ, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʝʪʠ, ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ 

ʚʝʨʦʷʪʥʦʩʪʴ ʫʭʫʜʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʥʳʡ ʚʢʣʘʜ ʚ ʥʘʨʫʰʝʥʠʝ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ. 

ʐʪʘʪʥʳʝ ʨʝʛʣʘʤʝʥʪʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʢʦʥʪʨʦʣʷ, ʣʦʢʘʣʴʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʠ ʨʝʘʢʮʠʶ ʥʘ ʫʞʝ ʚʳʷʚʣʝʥʥʫʶ ʥʝʠʩʧʨʘʚʥʦʩʪʴ. ʊʘʢʘʷ ʩʭʝʤʘ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʫʯʠʪʳʚʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʟʦʥʘʤʠ ʈʉʃʎ, ʚʣʠʷʥʠʝ ʤʘʨʰʨʫʪʦʚ ʜʦʩʪʫʧʘ, ʩʝʟʦʥʥʦʩʪʠ, ʚʥʝʰʥʠʭ ʚʦʟʜʝʡ-
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ʩʪʚʠʡ ʠ ʩʪʝʧʝʥʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʳʝ ʦ ʩʦʙʳʪʠʷʭ, ʦʪ-

ʢʘʟʘʭ, ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʷʭ, ʜʝʛʨʘʜʘʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʞʫʨʥʘʣʘʭ, ʥʦ ʥʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʧʨʠʚʷʟʘʥʥʫʶ 

ʛʝʦʠʥʬʦʨʤʘʮʠʶ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʧʨʦʛʥʦʟʘ ʠ ʘʜʨʝʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦ-

ʪʦʚʥʦʩʪʴʶ. 

ɺʦʟʥʠʢʘʝʪ ʦʙʱʝʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʩʦʚʤʝʩʪʥʦʤ ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʦʤ ʠ ʧʨʝʜʠʢʪʠʚʥʦʤ ʘʥʘʣʠʟʝ ʩʦʩʪʦʷʥʠʷ ʀʊʉʆ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦ-

ʩʪʷʤʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʜʠʢʪʠʚʥʦïʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʦʛʥʦʟ ʨʘʟʜʝʣʴʥʦ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʛʦ ʧʨʦʪʠʚʦʨʝ-

ʯʠʷ ʪʨʝʙʫʝʪʩʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʤʦʜʝʣʴʥʦïʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʚ ʢʦʪʦʨʳʝ 

ʦʙʲʝʢʪʳ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʆʄʄ ʟʘʜʘʶʪʩʷ ʢʘʢ ʛʝʦʦʙʲʝʢʪʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʡ ʠ ʘʪʨʠʙʫʪʠʚʥʦʡ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʘ ʪʝʢʫʱʘʷ ʦʮʝʥʢʘ, ʧʨʦʛʥʦʟ ʧʝʨʝʭʦʜʘ ʚ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʊʆ ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʧʨʠʚʷʟʢʦʡ 

ʢ ʟʦʥʘʤ, ʷʯʝʡʢʘʤ ʧʦʢʨʳʪʠʷ ʠ ʤʘʨʰʨʫʪʘʤ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʏʘʩʪʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʩʦʩʪʦʷʪ ʚ ʦʪʩʫʪʩʪʚʠʠ: 

ï ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʠ-

ʩʪʝʤʝ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʝʪʠ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʝ ʩʦʩʪʦʷʥʠʷ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʚʨʝʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩ-

ʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ; 

ï ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʦʮʝʥʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦïʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚ-

ʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʧʝʨʝʭʦʜʘ ʦʪ ʨʝʛʣʘʤʝʥʪʥʦʛʦ ʠ ʦʙʲʝʢʪʥʦïʣʦʢʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʆʄʄ ʢ ʩʠʪʫʘʮʠʦʥʥʦïʧʨʝʜʠʢʪʠʚʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʮʝʥʢʝ ʩʦ-

ʩʪʦʷʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʢʦʥʪʨʦʣʶ, 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʶ ʵʣʝʤʝʥʪʦʚ ʛʝʦ-

ʩʝʥʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ. 
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ʊʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʪʨʫʜʳ ʚʝʜʫʱʠʭ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ: ɸʣʘʝʚʘ ʕ.ɹ., ɸʥʜʨʝʝʚʦʡ ɽ.ɸ., ɹʘʡʢʦʚʘ ɽ.ɸ.,  

ɹʝʨʣʷʥʪʘ ɸ.ʄ., ɹʠʜʝʥʢʦ ʉ.ʀ., ɹʫʥʛʝ ɺ., ɹʫʨʣʦʚʘ ɺ.ɻ., ɺʘʛʠʟʦʚʘ ʄ.ʈ., ɻʘʨʩʠʘ ʄ.,  

ɻʫʩʩʝʡʥ-ɿʘʜʝ ʉ.ʄ., ɼʤʠʪʨʠʝʚʘ ɺ.ɺ., ɼʫʰʢʠʥʘ ɸ.ɺ., ɽʚʪʫʰʝʥʢʦ ʖ.ɻ.,  

ɿʘʚʛʦʨʦʜʥʝʛʦ ɺ.ʅ., ʀʩʪʦʤʠʥʘ ɽ.ʇ., ʃʠʩʠʮʢʦʛʦ ɼ.ɺ.,  ʃʫʨʴʝ ʀ.ʂ., ʄʘʣʠʥʠʥʘ ɺ.ʅ., 

ʄʘʣʳʛʠʥʘ ʀ.ɻ., ʅʦʚʠʢʦʚʘ ɺ.ɺ., ʆʭʦʨʟʠʥʘ ɺ.ɸ., ʇʘʣʶʭʘ ɹ.ɺ., ʇʝʨʮʠʢʘ ɽ.ʅ.,  

ʇʦʧʦʚʠʯʘ ɺ.ɺ., ʇʨʠʩʷʞʥʶʢʘ ʉ.ʇ., ʉʘʫʰʢʠʥʘ ɸ.ɺ., ʈʷʙʮʘ ɸ.ʗ., ʉʦʢʦʣʦʚʘ ɸ.ɻ.,  

ʊʦʧʯʠʝʚʘ ɸ.ɻ., ʌʨʫʤʠʥʘ ɻ.ʊ.,  ʎʘʨʴʢʦʚʦʡ ɽ.ɻ., ʐʘʨʢʦʚʘ ɸ.ʄ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʛʝʦʩʝʥʩʦʨʥʘʷ ʧʣʘʪ-

ʬʦʨʤʘ ʦʭʨʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚ ʤʝʩʪʥʦʩʪʠ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʦʜʝʣʴʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʧʦʜʜʝʨʞʢʠ ʘʥʘʣʠʟʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʠ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʦʭʨʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦïʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʝʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʠʢʪʠʚʥʦïʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʴʥʦïʤʝʪʦʜʠʯʝ-

ʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʛʝʦʩʝʥ-

ʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʭʨʘʥʥʳʭ ʆʄʄ ʈʉʃʎ ʥʘ ʦʩ-

ʥʦʚʝ ʩʠʪʫʘʮʠʦʥʥʦ-ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

1. ɺʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʆʄʄ ʈʉʃʎ ʠ ʚʳʷʚʠʪʴ ʦʛʨʘʥʠʯʝ-

ʥʠʷ ʨʝʛʣʘʤʝʥʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʊʆʠʈ ʠ ʢʦʥʪʨʦʣʝʤ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʥʝ-

ʦʜʥʦʨʦʜʥʦʩʪʠ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʛʝʦʤʦʜʝʣʴ ʦʙʩʪʘʥʦʚʢʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʆʄʄ ʈʉʃʎ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʦʙʲʝʢʪʳ, ʟʦʥʳ, ʩʦʙʳʪʠʷ ʠ ʬʘʢʪʦʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʢ ʤʥʦʞʝʩʪʚʦ 

ʛʝʦʦʙʲʝʢʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ ʚ ʢʦʦʨʜʠʥʘʪʥʦʤ ʠ ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʪʫʘʮʠʦʥʥʦ-ʧʨʝʜʠʢʪʠʚʥʫʶ ʤʝʪʦʜʠʢʫ 

ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʛʝʦʩʝʥʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʀʊʉʆ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʫʶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʢʦʥ-

ʪʨʦʣʶ ʠ ʊʆʠʈ. 
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ɺʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

1. ɻʝʦʤʦʜʝʣʴ ʦʙʩʪʘʥʦʚʢʠ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʭʨʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥ-

ʛʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ. 

2. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʪʫʘʮʠʦʥʥʦïʧʨʝʜʠʢʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʠʩʪʝʤʝ ʦʭʨʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚ ʨʝʛʠʦ-

ʥʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʝʪʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

1. ɻʝʦʤʦʜʝʣʴ ʦʙʩʪʘʥʦʚʢʠ ʚ ʆʄʄ ʈʉʃʎ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʜʝʨʞʠʪ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʚʟʦʣʷʶʪ ʥʘʨʘʱʠʚʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʦʧʠʩʘ-

ʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʟʘ ʩʯʝʪ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦïʘʪʨʠʙʫʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʘʩʰʠʨʝʥʥʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʘʥʘ-

ʣʠʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʤʤ ʪʪʪ ʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʜʠʥʘʤʠ-

ʯʝʩʢʦʡ ʛʝʦʩʨʝʜʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ  ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʯʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ɻʊʈʇ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʆʄʄ ʈʉʃʎ. 

2. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʪʫʘʮʠʦʥʥʦïʧʨʝʜʠʢʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ ʦʪʣʠʯʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʝʢʫʱʝʡ ʠ ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʦʢ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʥʘ ʦʩʥʦʚʝ ʩʠʪʫʘʮʠʦʥʥʦ-ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʊʆʠʈ. ʄʝʪʦʜʠʢʘ 

ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʢʘʨʪ rʧʨʦʛʥʦʟʥʦʛʦ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ, ʬʦʨʤʠʨʦʚʘʪʴ ʨʘʥʞʠ-

ʨʦʚʘʥʥʳʝ ʩʧʠʩʢʠ ʛʝʦʦʙʲʝʢʪʦʚ ʧʦ ʧʨʠʦʨʠʪʝʪʫ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʘʪʳʚʘʪʴ 

ʘʜʨʝʩʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʆʄʄ ʈʉʃʎ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʯʥʦïʤʝʪʦ-

ʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʛʝʦʢʦʥʪʨʦʣʣʠʥʛʘ ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪʥʦʩʪʠ ʟʘ ʩʯʝʪ ʤʝʪʦ-

ʜʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʜʦʚʝʜʝʥʠʠ ʜʦ ʤʘʰʠʥʥʳʭ ʤʝ-

ʪʦʜʠʢ, ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘ-

ʥʠʡ ʥʘ ʥʦʚʳʝ ɻʀʉ-ʧʨʦʜʫʢʪʳ.  
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʝʨʠʬʠʢʘʮʠʠ ʦʙʝʩʧʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʝʢʫʱʠʭ ʠ ʧʨʦʛʥʦʟʥʳʭ ʦʮʝʥʦʢ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʆʄʄ ʈʉʃʎ ʥʘ ʛʦʨʠʟʦʥʪʘʭ 

7 ʠ 14 ʩʫʪʦʢ ʥʘ 12% ʠ 10% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ 

ʥʘ 8%, ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʝʟʜʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ 10% ʟʘ ʩʯʸʪ 

ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʊʆʠʈ ʩ ʫʯʸʪʦʤ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠ ʫʩʣʦʚʠʡ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʤʘʨʰʨʫʪʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʇʨʝʜʩʪʘʚʣʷʝʤʘʷ ʨʘ-

ʙʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1.6.20 çɻʝʦʠʥʬʦʨʤʘʪʠʢʘ, ʢʘʨ-

ʪʦʛʨʘʬʠʷè ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

6. ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʧʝʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠ ʢʘʨʪʦʛʨʘ-

ʬʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɻʝʦʩʝʥʩʦʨʥʳʝ ʩʝʪʠ ʠ ʜʘʪʯʠʢʠ. 

20. ɹʘʟʳ ʟʥʘʥʠʡ ʠ ʵʢʩʧʝʨʪʥʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝ-

ʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʷʤʠ. 

21. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦ-

ʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩ-

ʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ 8 ʤʝʞʜʫʥʘʨʦʜʥʳʭ, 

2 ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ 1 ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ V ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʬʠʟʠʢʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭè, XVIII ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɻʦʩʫʜʘʨʩʪʚʦ ʠ ʙʠʟʥʝʩ. ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠè, XIV ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʩʢʦʡ ʤʝʞʨʝ-

ʛʠʦʥʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠè 

(ʀɹʈʈï2025, ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛ, 2025), ʘ ʪʘʢʞʝ ʥʘ ʥʘʫʯʥʦïʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥ-

ʮʠʷʭ ʧʦ ʪʝʤʘʪʠʢʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ ʠʥʞʝ-

ʥʝʨʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ ʠ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ (ʚ ʪ. ʯ. ʤʝʞʚʝʜʦʤʩʪʚʝʥ-

ʥʘʷ ʅʇʂ çʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʛʦʣʦʚʥʦïʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʧʨʦʙʣʝʤʳ, ʨʝʰʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè, 

ʊʚʝʨʴ, 2021; ɺʅʇʂ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʇʝʥʠʪʝʥʮʠʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ: 
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ʥʘʮʠʦʥʘʣʴʥʳʝ ʪʨʘʜʠʮʠʠ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪè, ʉʘʤʘʨʘ, 2021; ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯ-

ʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʤʝʭʘʥʠʢʠè, ɺʦʨʦʥʝʞ, 2021). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʚʠʜʝ ʩʪʘʪʝʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝ-

ʨʝʥʮʠʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʛʝʦʢʦʥʪʨʦʣʣʠʥʛ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ; ʩʠʪʫʘʮʠʦʥʥʦïʧʨʝʜʠʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤ; ʧʨʝʜʠʢʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʠ ʧʦʜʜʝʨʞʢʘ ʨʝʰʝʥʠʡ ʊʆʠʈ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʟʜʘʥʠʷʭ çʀʥ-

ʬʦʨʤʘʮʠʷ ʠ ʢʦʩʤʦʩè, çʕʢʩʧʣʫʘʪʘʮʠʷ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘè, çʀʥʞʝʥʝʨʥʳʡ ʚʝʩʪʥʠʢ 

ɼʦʥʘè, çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʋʀʉè, ʘ ʪʘʢʞʝ ʚ ʤʘʪʝʨʠʘʣʘʭ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ). 

ʇʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʳ 

ʚ 12 ʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ ʠʟ ʧʝʨʝʯʥʷ ɺɸʂ, ʚʢʣʶʯʘʷ 

IOP Conference Series: Materials Science and Engineering, ʠʥʜʝʢʩʠʨʫʝʤʦʛʦ ʚ Web of 

Science (CPCI). ʇʦʣʫʯʝʥʦ 2 ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ: 

2020619844 çɹʘʩʪʠʦʥè ï ʫʯʝʪ ʠ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚ ʤʝʩʪʥʦʩʪʠ; 2024663590 "DATA MINING 

STUDIO" ï ʧʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 4 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʩʦʢʨʘʱʝʥʠʡ ʠ 

ʦʙʦʟʥʘʯʝʥʠʡ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʜʝʨʞʠʪ 166 ʩʪʨʘʥʠʮ 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, 79 ʨʠʩʫʥʢʦʚ, 23 ʪʘʙʣʠʮ.r ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 151 

ʥʘʠʤʝʥʦʚʘʥʠʝ. 
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ɻʃɸɺɸ 1. ɸʅɸʃʀɿ ʇʈɽɼʄɽʊʅʆʁ ʆɹʃɸʉʊʀ ʂʆʅʊʈʆʃʗ  

ʀ ʋʇʈɸɺʃɽʅʀʗ ʉʀʉʊɽʄʆʁ ʆʍʈɸʅʅʆɻʆ ɻɽʆʉɽʅʉʆʈʅʆɻʆ  

ʄʆʅʀʊʆʈʀʅɻɸ ʊɽʈʈʀʊʆʈʀɸʃʔʅʆ ʈɸʉʇʈɽɼɽʃɽʅʅʆʁ ʉɽʊʀ  

ʆʇɽʈɸʎʀʆʅʅʆïʃʆɻʀʉʊʀʏɽʉʂʀʍ ʎɽʅʊʈʆɺ ʀ ʇʆʉʊɸʅʆɺʂɸ  

ɿɸɼɸʏ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʩʝʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʭʨʘʥʝʥʠʷ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪ-

ʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʲʝʢʪʦʚʦʛʦ ʢʦʥʪʨʦʣʷ.  

ʆʭʨʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʈʉʃʎ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʝ ʨʘʟʥʝʩʝʥʥʳʭ ʧʣʦʱʘ-

ʜʦʢ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʛʝʦʩʝʥʩʦʨʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʩʠʩʪʝʤʫ. ʊʈɻʇ ʆʄʄ ʈʉʃʎ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ, 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʜʥʦʪʠʧʥʳʝ ʩʨʝʜʩʪʚʘ ʀʊʉʆ ʥʘ ʨʘʟ-

ʥʳʭ ʃʎ ʨʘʙʦʪʘʶʪ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʥʘʛʨʫʟʢʝ, ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʣʦʪʥʦʩʪʠ 

ʩʦʙʳʪʠʡ, ʚʦʟʜʝʡʩʪʚʠʠ ʛʝʦʩʨʝʜʳ ʠ ʜʝʡʩʪʚʠʷʭ ʚʥʝʰʥʠʭ ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʥʘʨʫʰʠʪʝ-

ʣʝʡ. 

ɺ ʛʣʘʚʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʪʨʫʢʪʫʨʘ ʈʉʃʎ, ʩʦʩʪʘʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʆʄʄ 

ʈʉʃʎ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʃʎ, ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʀʊʉʆ, ʜʝʩʪʨʫʢ-

ʪʠʚʥʳʝ ʧʨʠʨʦʜʥʳʝ, ʪʝʭʥʦʛʝʥʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʛʨʘʥʠʯʝʥʠʷ ʨʝʛʣʘ-

ʤʝʥʪʥʦʛʦ ʊʆʠʈ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʢʦʥʪʨʦʣʶ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʝʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

1.1. ʈʝʛʠʦʥʘʣʴʥʘ ̫ʩʝʪʴ ʦʧʝʨʘʮʠʦʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ 

ʉʦʚʨʝʤʝʥʥʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʝʪʴ ʦʧʝʨʘʮʠʦʥʥʦïʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʢʣʘʜʦʚ ʠ ʪʝʨʤʠʥʘʣʦʚ, ʘ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʮʝʩʩʳ ʭʨʘʥʝʥʠʷ, ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʭʨʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ 

ʤʥʦʞʝʩʪʚʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʟʥʝʩʝʥʥʳʭ ʧʣʦʱʘʜʦʢ. ɼʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʢʨʠʪʠʯʥʳ ʥʝ-
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ʧʨʝʨʳʚʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦïʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʩʦʙʳʪʠʷ ʚ ʫʩʣʦ-

ʚʠʷʭ ʥʝʦʜʥʦʨʦʜʥʦʡ ʛʝʦʩʨʝʜʳ [31, 33, 40-42]. 

ʆʙʲʝʢʪʳ ʈʉʃʎ ʨʘʟʣʠʯʘʶʪʩʷ ʨʘʟʤʝʱʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʚʷ-

ʟʝʡ, ʧʫʥʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʘʟ ʊʆʠʈ, ʘ ʪʘʢʞʝ ʧʣʦʱʘʜʴʶ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʦʬʠ-

ʣʝʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʛʨʫʟʦʧʦʪʦʢʘ, ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʝʨʠʤʝʪʨʦʚ, ʥʘʩʳʱʝʥʥʦʩʪʴʶ 

ʀʊʉʆ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʦʜʠʥʘʢʦʚʳʝ ʧʦ ʪʠʧʫ ʩʨʝʜʩʪʚʘ 

ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʤʝʶʪ ʨʘʟʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʝʞʠʤʳ: ʨʘʟʣʠʯʥʫʶ ʯʘ-

ʩʪʦʪʫ ʩʨʘʙʘʪʳʚʘʥʠʡ, ʥʘʛʨʫʟʢʫ ʥʘ ʢʘʥʘʣʳ ʩʚʷʟʠ ʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ, ʠʥʪʝʨʚʘʣʳ ʬʘʢ-

ʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʩʣʦʚʠʷ ʚʳʝʟʜʘ ʙʨʠʛʘʜ ʊʆʠʈ. ʇʨʠ ʪʘ-

ʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʝʛʣʘʤʝʥʪʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʝʜʠʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʠ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʫʯʝʪʝ ʦʪʢʘʟʦʚ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʠʥ-

ʪʝʨʧʨʝʪʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʀʊʉʆ [20, 28, 40-42, 65]. 

ʈʉʃʎ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʣʦʛʠʩʪʠ-

ʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʩ ʛʝʦʩʨʝʜʦʡ ʨʝʛʠʦʥʘ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪ ʤʝʩʪʘ 

ʨʘʟʤʝʱʝʥʠʷ. ʂʘʞʜʳʡ ʃʎ ʥʝ ʪʦʣʴʢʦ ʟʘʥʠʤʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʪʝʨʨʠʪʦʨʠʠ, 

ʥʦ ʠ ʚʢʣʶʯʘʝʪ ʝʛʦ ʚ ʩʠʩʪʝʤʫ ʪʨʘʥʩʧʦʨʪʥʳʭ, ʠʥʞʝʥʝʨʥʳʭ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ 

ʦʭʨʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɻʝʦʩʨʝʜʘ ʟʘʜʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʲʝʢʪʘ, ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ, ʥʘʛʨʫʟʢʫ ʥʘ ʀʊʉʆ ʠ ʩʣʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʊʆʠʈ. ʆʙʨʘʪʥʦʝ ʚʣʠʷʥʠʝ 

ʈʉʃʎ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʯʘʩʪʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʰʫʤʦʚʦʡ, ʩʚʝʪʦʚʦʡ, ʧʳ-

ʣʝʚʦʡ, ʚʠʙʨʘʮʠʦʥʥʦʡ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʥʘʛʨʫʟʢʠ. ʂʨʫʧʥʳʡ ʃʎ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ 

ʟʘʤʝʪʥʳʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʚʦʟʤʦʞʥʳʭ ʥʘʨʫʰʠʪʝʣʝʡ: ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʧʦʧʳʪʦʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, 

ʭʠʱʝʥʠʡ, ʧʝʨʝʙʨʦʩʦʚ, ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ, ʫʤʳʰʣʝʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠʤʫʱʝʩʪʚʘ. 

ʇʦʵʪʦʤʫ ʈʉʃʎ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʢʪʠʚʥʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʩʠ-

ʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʩʦʩʪʦʷʥʠʝ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʟʘʠʤʥʳʤ ʚʣʠʷ-

ʥʠʝʤ ʛʝʦʩʨʝʜʳ, ʦʙʲʝʢʪʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʦʙʳʪʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [31, 32, 33, 92].  

ʇʨʠʤʝʨ ʩʝʪʠ ʦʧʝʨʘʮʠʦʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1.1. 
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ʈʠʩʫʥʦʢ 1.1 ï ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʤʘʩʰʪʘʙʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʝʪʠ ʦʧʝʨʘʮʠʦʥʥʦïʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥ-

ʪʨʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʂʘʞʜʳʡ ʦʧʝʨʘʮʠʦʥʥʦïʣʦʛʠʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ (ʃʎ) ʠʟ ʩʦʩʪʘʚʘ ʈʉʃʎ ʷʚʣʷʝʪʩʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʤ ʦʙʲʝʢʪʦʤ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʚʢʣʶʯʘʶʱʝʡ ʩʢʣʘʜʩʢʠʝ, ʪʝʨʤʠʥʘʣʴʥʳʝ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʟʦʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʚʳ-

ʧʦʣʥʷʶʪʩʷ ʦʧʝʨʘʮʠʠ ʧʨʠʝʤʘ, ʭʨʘʥʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʪʦʢʦʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʚʘ-

ʨʦʚ. ɺ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʃʎ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ 

ʦʙʲʝʢʪ ʩ ʟʘʜʘʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ, ʚʥʫʪʨʝʥʥʠʤ ʟʦʥʠʨʦʚʘʥʠʝʤ, ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʦʡ ʠ ʥʘʙʦʨʦʤ ʥʘʙʣʶʜʘʝʤʳʭ ʩʦʩʪʦʷʥʠʡ. ʇʨʠʤʝʨ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʧʨʝʜʩʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.2 [31, 33, 72, 92]. 

 

ʈʠʩʫʥʦʢ 1.2 ï ʇʨʠʤʝʨ ʃʎ ʚ ʩʦʩʪʘʚʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ: ʛʝʦʠʟʦʙʨʘʞʝʥʠʝ ʠ ʩʭʝʤʘ  
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ʉʝʪʴ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ 

ʠʝʨʘʨʭʠʯʝʩʢʠ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ. ɺʝʨʭ-

ʥʠʡ ʫʨʦʚʝʥʴ ʦʙʨʘʟʫʝʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʢʦʦʨʜʠ-

ʥʘʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩʝʪʠ. ʆʙʲʝʢʪʦʚʳʡ ʫʨʦʚʝʥʴ ʩʦʩʪʘʚʣʷʶʪ ʦʪʜʝʣʴʥʳʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ: ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ, ʩʢʣʘʜʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʪʝʨʤʠʥʘʣʳ ʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʛʨʫʟʦʯʥʳʝ ʫʟʣʳ. ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʃʎ 

ʚʳʜʝʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʨʝʞʠʤʫ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʦʭʨʘʥʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ: ʧʝʨʠʤʝʪʨ, ʂʇʇ, ʟʦʥʳ ʭʨʘʥʝʥʠʷ, ʧʦʛʨʫ-

ʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʫʯʘʩʪʢʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʦʥʳ, ʫʟʣʳ ʩʚʷʟʠ ʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. 

ʅʠʞʥʠʡ ʫʨʦʚʝʥʴ ʦʙʨʘʟʫʝʪ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʢʣʶ-

ʯʘʶʱʘʷ ʠʥʞʝʥʝʨʥʦïʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʭʨʘʥʳ (ʀʊʉʆ), ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʩʠ-

ʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ, ʩʚʷʟʴ, ʧʠʪʘʥʠʝ ʠ ʢʦʥʪʨʦʣʣʝʨʳ. ʊʘʢʘʷ ʩʭʝʤʘ 

ʬʠʢʩʠʨʫʝʪ ʧʝʨʝʭʦʜ ʦʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʝʪʠ ʢ ʩʦʩʪʘʚʫ ʠ ʣʦʢʘʣʠʟʘʮʠʠ 

ʩʨʝʜʩʪʚ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 1.3 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʈʉʃʎ [9, 33, 72, 92]. 

 

ʈʠʩʫʥʦʢ 1.3 ï ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʝʪʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʧʝʨʘʮʠʦʥʥʦïʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
 

ʈʉʃʎ ʦʙʣʘʜʘʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʴʶ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ, ʠʩ-

ʧʳʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠ ʩʘʤʘ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [33, 40-43, 

92]. ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʥʝʦʜʠʥʘʢʦʚʳʭ ʧʨʠʨʦʜʥʳʭ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 
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ʫʩʣʦʚʠʷʭ. ʈʉʃʎ ʧʨʠʩʫʱʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ: ʨʘʟʣʠʯʠʷ ʚ ʨʝʣʴʝʬʝ, ʢʣʠʤʘʪʝ, ʜʦʩʪʫʧʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʥʘʜʝʞʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ.  

ʊʘʢʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʟʘʜʘʝʪ ʨʝʛʠʦʥʘʣʴʥʳʡ, ʢʣʘʩʪʝʨʥʳʡ ʠ ʣʦʢʘʣʴʥʳʡ ʫʨʦʚʥʠ 

ʘʥʘʣʠʟʘ (ʨʠʩ. 1.4). 

 

ʈʠʩʫʥʦʢ 1.4 ï ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʤʘʩʰʪʘʙʥʳʝ ʫʨʦʚʥʠ ʩʝʪʠ ʈʉʃʎ 

ʅʘ ʃʎ ʧʦʩʪʦʷʥʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʧʨʠʨʦʜʥʳʝ, ʪʝʭʥʦʛʝʥʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʬʘʢʪʦʨʳ, ʠʟʤʝʥʷʶʱʠʝʩʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ, ʩʝʟʦʥʘʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ [15, 

16, 28]. ʇʨʠʨʦʜʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʷʟʘʥʳ ʩ ʦʩʘʜʢʘʤʠ, ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʧʝʨʝʧʘʜʘʤʠ, 

ʦʙʣʝʜʝʥʝʥʠʝʤ, ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʦʡ, ʧʦʜʪʦʧʣʝʥʠʝʤ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʫʭʫʜʰʝʥʠʝʤ 

ʚʠʜʠʤʦʩʪʠ. ʊʝʭʥʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʚʠʙ-

ʨʘʮʠʷʤʠ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʤʝʭʘʤʠ, ʦʪʢʘʟʘʤʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʘʚʘʨʠʷʤʠ ʠʥ-

ʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʩʢʣʘʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [42, 82, 

83]. 
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ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʢʣʶʯʘʶʪ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʫʛʨʦʟʳ: ʥʝ-

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ, ʭʠʱʝʥʠʷ, ʫʤʳʰʣʝʥʥʫʶ ʧʦʨʯʫ ʀʊʉʆ ʠ ʠʤʫʱʝʩʪʚʘ, ʧʦ-

ʚʨʝʞʜʝʥʠʝ ʦʛʨʘʞʜʝʥʠʡ, ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʧʠʪʘʥʠʷ, ʧʝʨʝʙʨʦʩʳ ʯʝʨʝʟ ʧʝʨʠʤʝʪʨ, ʧʨʠʤʝ-

ʥʝʥʠʝ ɹʇʃɸ, ʘ ʪʘʢʞʝ ʦʰʠʙʦʯʥʳʝ ʠʣʠ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʜʝʡʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʧʦʜ-

ʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ [9, 57, 62, 67, 85, 88]. ʊʘʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʤʝʶʪ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ ʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʢʘʢ 

ʬʘʢʪʦʨʥʳʝ ʠ ʩʦʙʳʪʠʡʥʳʝ ʧʨʠʟʥʘʢʠ, ʧʨʠʚʷʟʘʥʥʳʝ ʢ ʟʦʥʘʤ ʃʎ, ʷʯʝʡʢʘʤ ʧʦʢʨʳʪʠʷ, 

ʵʣʝʤʝʥʪʘʤ ʀʊʉʆ ʠ ʤʦʤʝʥʪʘʤ ʚʨʝʤʝʥʠ. 

 

1.2. ʆʭʨʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʤʝʩʪʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʦʧʝʨʘʮʠʦʥʥʦïʣʦʛʠ-

ʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʢʘʢ ʩʣʦʞʥʳʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦïʪʝʭʥʠʯʝ-

ʩʢʠʡ ʦʙʲʝʢʪ 

ɺ ʩʠʣʫ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʠ ʈʉʃʎ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʙʩʪʘʥʦʚʢʠ ʥʘʠʙʦʣʝʝ ʜʝʡ-

ʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʮʝʣʦʩʪʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʦʭʨʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʠ 

ʤʝʩʪʥʦʩʪʠ (ʆʄʄ). ɺ ʆʄʄ ʩʨʝʜʩʪʚʘ ʦʙʥʘʨʫʞʝʥʠʷ, ʥʘʙʣʶʜʝʥʠʷ, ʩʚʷʟʠ, ʧʠʪʘʥʠʷ, ʣʦ-

ʢʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʫʶʪ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʡ ʢʦʥʪʫʨ [15, 16, 31].  

ʆʄʄ ʦʭʚʘʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷ, ʥʦ ʠ ʢʦʥʪʫʨ ʧʨʠʝʤʘ, ʠʥʪʝ-

ʛʨʘʮʠʠ, ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʈʉʃʎ. ɺ ʩʦʩʪʘʚʝ ʆʄʄ ʚʳʜʝʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʛʝʦʩʝʥʩʦʨʥʘʷ ʪʝʨ-

ʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʣʘʪʬʦʨʤʘ (ɻʊʈʇ) ʢʘʢ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ, ʩʝʥ-

ʩʦʨʥʦïʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʠ ʧʝʨʚʠʯʥʦïʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʦʩʥʦʚʘ, ʪʦʛʜʘ ʢʘʢ ʬʫʥʢ-

ʮʠʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʩʠʪʫʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ, ʧʨʦʛʥʦʟʘ ʠ ʚʳʨʘ-

ʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʘʤʦʛʦ ʆʄʄ [40-42]. 

ɻʝʦʩʝʥʩʦʨʥʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ï ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʛʝʦʩʝʥʩʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʧʨʦʚʦʜʥʳʤ ʠʣʠ ʨʘ-

ʜʠʦʣʠʥʠʷʤ, ʩʚʷʟʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʩʪʘʮʠʦʥʘʨʥʳʡ ʠʣʠ ʤʦʙʠʣʴʥʳʡ ʥʦʩʠʪʝʣʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠ-

ʙʦʨʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʷ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʥʘʙʣʶʜʝʥʠʷ, 
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ʠʟʤʝʨʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ɿʝʤʣʠ (ʌʇɿ) ʠ ʠʭ ʘʥʦʤʘʣʠʡ, ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ (ʆʉ), ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʦʙʩʪʘʥʦʚʢʠ (ʨʠʩ. 1.5) [4, 15, 31]. 

 

ʈʠʩʫʥʦʢ 1.5 ï ʉʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʛʝʦʩʝʥʩʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ɻʊʈʇ ʠʛʨʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪʥʦʩʪʠ, 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʧʝʨʘʪʠʚʥʦʡ ʩʠʪʫʘʮʠʠ (ʆʉ) ʠ ʛʝʦ-

ʩʠʪʫʘʮʠʠ, ʨʝʘʣʠʟʫʝʪ ʩʚʷʟʴ ʩ ʠʥʞʝʥʝʨʥʦïʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʭʨʘʥʳ ʆʄʄ. 

ɻʊʈʇ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʨʦʟʥʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʢʘʢ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʝʪʴ ʛʝʦʦʙʲʝʢʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘ-

ʜʘʥʳ ʢʦʦʨʜʠʥʘʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʟʦʥʘ ʜʝʡʩʪʚʠʷ, ʩʦʩʪʘʚ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʩʚʷʟʠ ʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʚʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʩʪʦʷʥʠʡ.  

ʎʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ɻʊʈʇ ʷʚʣʷʝʪʩʷ ʩʚʷʟʘʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʛʝʦʩʝʥʩʦʨʦʚ [1, 

15, 36, 100]. ɻʝʦʩʝʥʩʦʨ ï ɻ ʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʧʨʠʙʦʨ ʥʘʙʣʶʜʝʥʠʷ, 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʠʟʚʝʩʪʥʳ ʢʦʦʨʜʠʥʘʪʳ, ʟʦʥʘ ʜʝʡʩʪʚʠʷ ʠʣʠ ʛʝʦʤʝʪʨʠʷ ʧʦʢʨʳʪʠʷ ʠ ʢʦʪʦ-

ʨʳʡ ʨʝʛʠʩʪʨʠʨʫʝʪ ʟʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ɿʝʤʣʠ, ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʣʠʙʦ ʣʦʢʘʣʴʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʵʪʠʭ ʧʦʣʝʡ ʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʝʢ-

ʪʦʨʝ ʠʣʠ ʟʦʥʝ (ʨʠʩ. 1.6).  
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ʈʠʩʫʥʦʢ 1.6 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʛʝʦʩʝʥʩʦʨʘ ʢʘʢ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʝʦʩʨʝʜʳ 

 ɻʝʦʩʝʥʩʦʨ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʧʨʦʚʦʜʥʦʤʫ 

ʠʣʠ ʨʘʜʠʦʢʘʥʘʣʫ. ɺ ʧʨʠʢʣʘʜʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʨʘʙʦʪʳ ʛʝʦʩʝʥʩʦʨ ʬʠʢʩʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ 

çʝʩʪʝʩʪʚʝʥʥʳʡ ʬʦʥè, ʥʦ ʠ ʝʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ, ʪʝʭ-

ʥʦʛʝʥʥʳʤʠ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ [5]. 

ʌʫʥʢʮʠʠ ɻʊʈʇ ʢʘʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʌʇɿ ʠ ʛʝʦʩʠʪʫʘʮʠʝʡ ʚʢʣʶʯʘʶʪ: ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʛʝʦʩʠʪʫʘʮʠʝʡ, ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪ-

ʨʦʚ ʌʇɿ ʠ ʦʙʩʪʘʥʦʚʢʠ; ʩʙʦʨ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʠ ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʛʝʦʩʝʥʩʦʨ-

ʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʟʤʝʨʝʥʠʡ; ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ, ʩʦʙʳʪʠʡʥʦʡ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʥʘʣʠʪʠʢʦïʫʧʨʘʚʣʷʶʱʠʡ ʢʦʥʪʫʨ ʆʄʄ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʩʪʨʫʢʪʫʨʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ï ʩʦʭʨʘʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʜʦ-

ʩʪʘʪʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʛʝʦʩʝʥʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʚʩʝʡ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʨʘʟʨʳ-

ʚʦʚ ʥʘʙʣʶʜʝʥʠʷ, ʩʣʝʧʳʭ ʟʦʥ, ʧʦʪʝʨʠ ʩʚʷʟʥʦʩʪʠ ʤʝʞʜʫ ʫʟʣʘʤʠ, ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʩʥʠ-

ʞʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʢʨʳʪʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʦʧʦʨʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʝʪʠ.  
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1.3. ɸʥʘʣʠʟ ʬʠʟʠʢʦïʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʦʧʝʨʘʪʠʚʥʦïʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆʄʄ ʈʉʃʎ 

ɼʣʷ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʆʄʄ 

ʈʉʃʎ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʰʝʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʛʨʫʧʧ (ʨʠʩ. 1.7): ʧʨʠ-

ʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʪʝʭʥʦʛʝʥʥʳʝ, ʩʦʮʠʘʣʴʥʦïʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʛʝʦʛʨʘʬʦïʪʝʨ-

ʨʠʪʦʨʠʘʣʴʥʳʝ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦïʪʝʭʥʠʯʝʩʢʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

[140, 15, 16, 28, 64, 75].  

 

ʈʠʩʫʥʦʢ 1.7 ï ɻʨʫʧʧʳ ʫʩʣʦʚʠʡ  ʠ ʬʘʢʪʦʨʦʚ ʛʝʦʩʨʝʜʳ ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʩʪʦʷʥʠʝ ɻʊʈʇ  

ʇʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʪʨʘʞʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʚʣʘʞʥʦʩʪʠ, ʦʩʘʜʢʦʚ, ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʟʘʧʳʣʝʥʥʦʩʪʠ, ʦʙʣʝʜʝʥʝʥʠʷ, ʪʫʤʘʥʘ ʠ ʩʝ-

ʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʵʣʝʤʝʥʪʳ ɻʊʈʇ. ʊʝʭʥʦʛʝʥʥʳʝ ʫʩʣʦʚʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʣʠʷ-

ʥʠʝ ʟʘʩʪʨʦʡʢʠ, ʪʨʘʥʩʧʦʨʪʘ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ, 

ʚʠʙʨʘʮʠʠ ʠ ʠʥʳʭ ʬʘʢʪʦʨʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʩʨʝʜʳ [28, 64, 75]. ʉʦ-

ʮʠʘʣʴʥʦïʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶʪ ʨʝʞʠʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ, ʜʦ-

ʩʪʫʧ ʧʝʨʩʦʥʘʣʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʦʢʦʥ 

ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 
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ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʆʄʄ ʨʘʩʩʤʦʪʨʝʥʳ ʰʝʩʪʴ ʦʙʝʟʣʠʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʣʦʛʠʩʪʠʯʝʩʢʦïʩʢʣʘʜʩʢʦʡ 

ʩʝʪʠ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʪʠʧʫ ʨʘʟʤʝʱʝʥʠʷ ʠ ʦʢʨʫʞʝʥʠʶ. ɺ ʚʳʙʦʨʢʫ ʚʢʣʶʯʝʥʳ ʛʦ-

ʨʦʜʩʢʘʷ ʧʣʦʱʘʜʢʘ ʩ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʫʜʘʣʝʥʥʳʡ ʣʝʩʠʩʪʳʡ ʦʙʲʝʢʪ, ʦʪʢʨʳʪʘʷ 

ʨʘʚʥʠʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʧʨʠʙʨʝʞʥʘʷ ʟʦʥʘ, ʧʨʠʛʦʨʦʜʥʳʡ ʩʤʝʰʘʥʥʳʡ ʫʯʘʩʪʦʢ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʘʷ ʦʢʨʘʠʥʘ. ʊʘʢʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɻʊʈʇ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʩʪʘʚʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʥʦ ʠ ʧʦʣʦʞʝʥʠʝʤ 

ʦʙʲʝʢʪʘ ʚ ʪʝʨʨʠʪʦʨʠʠ, ʜʦʩʪʫʧʥʦʩʪʴʶ ʤʘʨʰʨʫʪʦʚ ʊʆʠʈ, ʭʘʨʘʢʪʝʨʦʤ ʟʘʩʪʨʦʡʢʠ, 

ʥʘʣʠʯʠʝʤ ʧʨʠʨʦʜʥʳʭ ʙʘʨʴʝʨʦʚ, ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.8. 

 

ʈʠʩʫʥʦʢ 1.8 ï ʇʨʠʤʝʨʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʫʟʣʦʚ ʦʧʝʨʘʮʠʦʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʝʪʠ 

 

1.3.1. ɸʥʘʣʠʟ ʧʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʆʄʄ ʈʉʃʎ 

ʇʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʦʩʪʦʷʥʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʆʄʄ ʈʉʃʎ. 

ʅʘ ʨʠʩʫʥʢʝ 1.9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʨʠʤʝʨʝ 

ʦʭʨʘʥʷʝʤʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. 
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ʈʠʩʫʥʦʢ 1.9 ï ʇʨʠʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʛʦʝʩʨʝʜʳ ʥʘ ʪʝʭʥʠʯʝ-

ʩʢʠʝ ʩʨʝʜʩʪʚʘ ʆʄʄ ʈʉʃʎ  

ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʊʉʆ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʤʘʣʴʥʦ 

ʥʠʟʢʠʭ ʠʣʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʙʦʠ ʚ ʨʘʙʦʪʝ ʠʣʠ 

ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟ-

ʤʦʞʥʦ ʩʥʠʞʝʥʠʝ ʝʤʢʦʩʪʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʭʨʫʧʢʦʩʪʠ ʧʣʘ-

ʩʪʠʢʦʚʳʭ ʜʝʪʘʣʝʡ, ʪʦʛʜʘ ʢʘʢ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʛʨʝʚʫ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʫʩʢʦʨʝʥʥʦʤʫ ʩʪʘʨʝʥʠʶ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 15150ï69 [63], ʠʟʜʝʣʠʷ ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʧʘʨʘʤʝʪʨʳ ʚ ʧʨʝ-

ʜʝʣʘʭ ʥʦʨʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʤʠ ʟʘʜʘʥʠʷʤʠ, ʧʦʩʣʝ ʠ (ʠʣʠ) ʚ ʧʨʦʮʝʩʩʝ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʦʨʤʠʨʦʚʘʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʠʩʧʦʣʥʝʥʠʡ ʠ ʫʩʣʦʚʠʡ ʨʘʟʤʝʱʝʥʠʷ [64]. 

ɺʣʘʞʥʦʩʪʴ ʠ ʦʩʘʜʢʠ. ɺʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ, ʜʦʞʜʴ, ʩʥʝʛ ʠ ʢʦʥʜʝʥʩʘʪ ʤʦʛʫʪ ʚʳ-

ʟʚʘʪʴ ʢʦʨʨʦʟʠʶ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʯʘʩʪʝʡ ʊʉʆ, ʩʥʠʞʝʥʠʝ ʠʟʦʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʤʘ-

ʪʝʨʠʘʣʦʚ ʠ ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʷʭ. ʆʩʦʙʝʥʥʦ ʦʧʘʩʥʦ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʚʣʘʛʠ ʧʨʠ ʥʘʣʠʯʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʛʝʨʤʝʪʠʯ-
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ʥʦʩʪʠ ʢʦʨʧʫʩʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɻʆʉʊ 15150-69 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʢʘʪʝʛʦʨʠʠ ʨʘʟʤʝʱʝ-

ʥʠʷ ʠʟʜʝʣʠʡ, ʫʯʠʪʳʚʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʚʣʘʞʥʦʩʪʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʜʣʷ ʦʪʢʨʳʪʦʡ ʠ ʟʘʱʠʱʝʥʥʦʡ ʩʨʝʜʳ [63]. 

ɺʝʪʨʦʚʳʝ ʥʘʛʨʫʟʢʠ. ʉʠʣʴʥʳʝ ʧʦʨʳʚʳ ʚʝʪʨʘ ʩʦʟʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠ-

ʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʊʉʆ ð ʤʘʯʪʳ, ʘʥʪʝʥʥʳ ʠ ʜʨʫʛʠʝ 

ʚʳʩʪʫʧʘʶʱʠʝ ʯʘʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʭ ʜʝʬʦʨʤʘʮʠʠ ʠʣʠ ʨʘʟʨʫʰʝʥʠʶ. ɼʣʷ 

ʨʘʡʦʥʦʚ ʩ ʚʳʩʦʢʦʡ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʦʡ ɻʆʉʊʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʫʩʠʣʝʥʥʦʝ ʠʩʧʦʣ-

ʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ [64]. 

ʆʙʣʝʜʝʥʝʥʠʝ ʠ ʩʥʝʛʦʚʳʝ ʥʘʛʨʫʟʢʠ. ʅʘʢʦʧʣʝʥʠʝ ʩʥʝʛʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʣʴʜʘ 

ʫʚʝʣʠʯʠʚʘʝʪ ʤʘʩʩʫ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ, ʥʘʨʫʰʘʝʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʝʥʩʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʨʘʡʦʥʘʭ ʩ ʯʘʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʣʴʜʘ 

ʠ ʩʥʝʛʘ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʩ ʧʦʜʦʛʨʝʚʦʤ ʠʣʠ ʘʥʪʠʦʙʣʝʜʝʥʠ-

ʪʝʣʴʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ [64, 75]. 

ʇʳʣʝʚʳʝ ʠ ʧʝʩʯʘʥʳʝ ʙʫʨʠ. ɺ ʨʘʡʦʥʘʭ ʩ ʟʘʩʫʰʣʠʚʳʤ ʢʣʠʤʘʪʦʤ ʧʳʣʴ ʠ ʧʝʩʦʢ 

ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ ʚʥʫʪʨʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʟʳʚʘʷ ʘʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ, ʟʘʩʦʨʝʥʠʝ ʦʧ-

ʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʫʭʫʜʰʝʥʠʝ ʪʝʧʣʦʦʪʚʦʜʘ. ɻʆʉʊ 15150ï69 ʚʢʣʶʯʘʝʪ ʢʣʠʤʘ-

ʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʜʣʷ ʨʘʡʦʥʦʚ ʩ ʚʳʩʦʢʦʡ ʧʳʣʝʚʘʪʦʩʪʴʶ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʪʝ-

ʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʦʚ [63]. 

ʉʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ. ɺʦʟʜʝʡʩʪʚʠʝ ʋʌï

ʠʟʣʫʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʨʝʥʠʶ ʧʣʘʩʪʤʘʩʩ, ʚʳʮʚʝʪʘʥʠʶ ʠ ʨʘʟʨʫʰʝʥʠʶ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʟʘʱʠʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʋʌ-ʩʪʦʡʢʠʝ ʧʦʣʠʤʝʨʳ ʠ ʦʢʨʘʩʢʘ ʩʧʝ-

ʮʠʘʣʴʥʳʤʠ ʩʦʩʪʘʚʘʤʠ [64, 75]. 

ɻʨʦʟʦʚʳʝ ʨʘʟʨʷʜʳ ʠ ʕʄʀ. ʄʦʣʥʠʠ ʠ ʚʪʦʨʠʯʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʤ-

ʧʫʣʴʩʳ ʚʳʟʳʚʘʶʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ, ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʫʶʪʩʷ 

ʩʨʝʜʩʪʚʘ ʛʨʦʟʦʟʘʱʠʪʳ, ʟʘʟʝʤʣʝʥʠʝ ʠ ʵʢʨʘʥʠʨʦʚʘʥʠʝ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʨʝʛʣʘʤʝʥʪʠ-

ʨʫʶʪʩʷ ʥʦʨʤʘʪʠʚʘʤʠ ʧʦ ʤʦʣʥʠʝʟʘʱʠʪʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ [75]. 
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1.3.2. ɸʥʘʣʠʟ ʪʝʭʥʦʛʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆʄʄ ʈʉʃʎ 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʘʭʦʞʜʝʥʠʝ ʃʎ ʚʙʣʠʟʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ, ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʨʠʩ. 1.10) [28, 32, 48, 64, 75]. 

 

ʈʠʩʫʥʦʢ 1.10 ï ʇʨʠʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʛʦʝʩʨʝʜʳ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʆʄʄ ʈʉʃʎ  

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʤʝʭʠ. ʅʘʣʠʯʠʝ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʊʉʆ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʨʘʜʠʦʩʪʘʥʮʠʠ, ʧʨʦ-

ʤʳʰʣʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʤʝʭʠ. ʕʪʠ ʧʦʤʝʭʠ 

ʩʧʦʩʦʙʥʳ ʧʨʠʚʦʜʠʪʴ ʢ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʥʠʞʝʥʠʶ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʘʪʯʠʢʦʚ [9,64, 74]. 

ɺʠʙʨʘʮʠʠ ʠ ʘʢʫʩʪʠʯʝʩʢʠʝ ʰʫʤʳ. ʊʉʆ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚʙʣʠʟʠ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʠʣʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ, ʧʦʜ-

ʚʝʨʛʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʚʠʙʨʘʮʠʦʥʥʳʤ ʠ ʰʫʤʦʚʳʤ ʥʘʛʨʫʟʢʘʤ. ɼʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡ-
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ʩʪʚʠʝ ʚʠʙʨʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʠʟʥʦʩʫ ʠ ʨʘʟʨʫʰʝʥʠʶ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ð ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʢʫʩʪʠ-

ʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ [6, 7, 9, 78]. 

ɸʛʨʝʩʩʠʚʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʳ. ɺ ʨʘʡʦʥʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 

ʘʪʤʦʩʬʝʨʝ ʘʛʨʝʩʩʠʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʊʉʆ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʢʦʨʨʦʟʠʠ ʠ 

ʨʘʟʨʫʰʝʥʠʶ ʤʘʪʝʨʠʘʣʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʢʦʨʨʦʟʠʡʥʳʭ ʧʦʢʨʳʪʠʡ, ʛʝʨʤʝʪʠʟʘ-

ʮʠʷ ʢʦʨʧʫʩʦʚ ʠ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʧʦʤʦ-

ʛʘʶʪ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ [7, 9]. 

ʇʳʣʝʚʘʷ ʠ ʛʘʟʦʚʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ. ʊʉʆ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʚ ʟʦʥʘʭ ʩ ʚʳʩʦ-

ʢʦʡ ʟʘʧʳʣʝʥʥʦʩʪʴʶ ʠʣʠ ʛʘʟʦʚʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʠʩʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʧʪʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʘʪʯʠʢʦʚ ʠ ʫʭʫʜʰʝʥʠʶ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ [9]. 

ʈʘʜʠʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɺʙʣʠʟʠ ʦʙʲʝʢʪʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʘʜʠʘʮʠʦʥʥʳʤ 

ʬʦʥʦʤ ʊʉʆ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʠʦʥʠʟʠʨʫʶʱʝʤʫ ʠʟʣʫʯʝʥʠʶ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳ-

ʚʘʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʠʭ ʜʝʛʨʘʜʘʮʠʠ. ʇʨʠʤʝ-

ʥʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦïʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʱʠʪʳ ʧʦʤʦʛʘʝʪ ʩʥʠ-

ʟʠʪʴ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʬʘʢʪʦʨʘ [7, 9]. 

 

1.3.3. ɸʥʘʣʠʟ ʩʦʮʠʘʣʴʥʦïʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʆʄʄ ʈʉʃʎ 

ʆʙʲʝʢʪʳ ʆʄʄ ʈʉʃʎ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʠʟʚʥʝ ʠ ʠʟʥʫʪʨʠ [9]. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʆʄʄ ʟʘʚʠʩʠʪ ʦʪ 

ʜʝʡʩʪʚʠʡ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʘʞʥʦʩʪʴ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ, 

ʩʦʩʪʘʚʣʝʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʠ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʢʦʥʪʨʦʣʴ ʜʝʡʩʪʚʠʡ ʧʝʨʩʦʥʘʣʘ [49, 52, 57, 61]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʩʥʦʚʥʳʤ 

ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʘʨʫʰʠʪʝʣʝʡ, 

ʢʦʪʦʨʳʤʠ, ʦʜʥʘʢʦ, ʤʦʛʫʪ ʷʚʣʷʪʁʩʷ ʠ ʩʘʤʠ ʩʦʪʨʫʜʥʠʢʠ. ʅʘ ʨʠʩʫʥʢʝ 1.11 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆʄʄ 

ʈʉʃʎ [77]. 
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ʈʠʩʫʥʦʢ 1.11 ï ʇʨʠʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʛʦʝʩʨʝʜʳ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜ-

ʩʪʚʘ ʆʄʄ ʈʉʃʎ  

ʋʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ ʊʉʆ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʙʩʣʫʞʠʚʘ-

ʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʢʘʤ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʩʠʩʪʝʤʦʡ ʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʨʝʘʛʠʨʦʚʘʥʠʶ ʥʘ ʠʥʮʠʜʝʥʪʳ [77, 114].  

ʆʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. ʂʦʦʨʜʠʥʘʮʠʷ ʜʝʡ-

ʩʪʚʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʣʠ-

ʷʝʪ ʥʘ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʫʛʨʦʟʳ [6, 47, 110].  

ʈʝʞʠʤ ʜʦʩʪʫʧʘ ʠ ʢʦʥʪʨʦʣʴ. ʆʛʨʘʥʠʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʢ ʊʉʆ ʧʨʝʜʦʪ-

ʚʨʘʱʘʶʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʠ ʚʦʟʤʦʞʥʳʝ ʘʢʪʳ ʚʘʥʜʘʣʠʟʤʘ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʞʫʨʥʘʣʠʨʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ ʩ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝʤ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʩʠʩʪʝʤʳ.  

ʉʦʮʠʘʣʴʥʘʷ ʩʨʝʜʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʊʉʆ ʚʣʠʷʶʪ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʳʪʦʢ ʩʘʙʦʪʘʞʘ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʋʩʠʣʝʥʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ, ʪʘʢʠʝ ʢʘʢ ʫʩʪʘʥʦʚʢʘ ʘʥʪʠʚʘʥʜʘʣʴʥʳʭ ʢʦʨʧʫʩʦʚ ʠ ʨʘʟʤʝ-

ʱʝʥʠʝ ʢʘʤʝʨ ʚ ʥʝʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, ʧʦʤʦʛʘʶʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʵʪʠ ʫʛʨʦʟʳ. ɺ ʨʘ-

ʙʦʪʘʭ [57, 85, 88] ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʠʡ ʨʠʩʢ ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʀʊʉʆ 

ʥʘʨʫʰʠʪʝʣʷʤʠ (ʚʘʥʜʘʣʠʟʤ, ʟʘʣʠʚ ʚʦʜʦʡ ʠ ʪ.ʜ.), ʯʪʦ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʨʝʟʝʨʚʥʳʭ 

ʢʘʥʘʣʦʚ ʢʦʥʪʨʦʣʷ ʠ ʜʘʪʯʠʢʦʚ ʚʩʢʨʳʪʠʷ/ʩʘʙʦʪʘʞʘ 



28 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɼʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʦʙʥʦʚʣʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʊʉʆ. 

ʆʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʠ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ [20, 65, 114].  

 

1.3.4. ɸʥʘʣʠʟ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆʄʄ ʈʉʃʎ 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʝ, ʫʩʪʘʥʦʚʢʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪ-

ʥʦʩʪʠ (ʊʉʆ) (ʨʠʩ. 1.12) [45, 46, 74, 72, 91, 92]. ʋʯʝʪ ʬʘʢʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

 

ʈʠʩʫʥʦʢ 1.12 ï ʇʨʠʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʦʛʨʘʬʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʛʦʝʩʨʝʜʳ ʥʘ ʪʝʭʥʠ-

ʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʆʄʄ ʈʉʃʎ  

ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ. ɻʦʨʥʳʝ ʨʘʡʦʥʳ, ʭʦʣʤʠʩʪʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʣʦʪʥʘʷ ʛʦʨʦʜ-

ʩʢʘʷ ʟʘʩʪʨʦʡʢʘ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʤʝʞʜʫ ʵʣʝʤʝʥ-

ʪʘʤʠ ʊʉʆ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʢʨʠʪʠʯʥʦ ʜʣʷ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʜʠʦʩʚʷʟʠ [45, 

46, 72, 102]. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʝʪʩʷ ʪʱʘʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ.  
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ʇʣʦʪʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʃʝʩʠʩʪʳʝ ʠ ʛʫʩʪʦ ʟʘʨʦʩʰʠʝ ʫʯʘʩʪʢʠ ʤʦʛʫʪ ʟʘ-

ʪʨʫʜʥʷʪʴ ʨʘʙʦʪʫ ʦʧʪʠʯʝʩʢʠʭ ʠ ʠʥʬʨʘʢʨʘʩʥʳʭ ʜʘʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʪʴ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. ɼʣʷ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠ-

ʢʦʚ ʩ ʜʨʫʛʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʠʤʝʨ, ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʣʠ ʘʢʫʩʪʠʯʝ-

ʩʢʠʭ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ ʠʣʠ ʤʘʯʪʘʭ ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʣʫʯʰʝʛʦ ʦʙʟʦʨʘ.  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʈʘʟʣʠʯʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ ʧʨʝʜʲʷʚʣʷʶʪ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʊʉʆ. ɺ ʨʘʡʦʥʘʭ ʩ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʧʦʚʳʰʝʥʥʦʡ ʟʘʱʠʪʦʡ ʦʪ ʢʦʨʨʦʟʠʠ, ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠ-

ʦʥʘʭ ï ʫʯʠʪʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʧʳʣʠ ʠ ʧʝʩʢʘ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ï ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʧʦʜʦʛʨʝʚ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ.  

ɼʦʩʪʫʧʥʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʋʜʘʣʝʥʥʳʝ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʨʘʡʦʥʳ ʯʘ-

ʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʩʪʘʙʠʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠ ʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ, ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʳ) ʠ ʩʧʫʪʥʠʢʦʚʳʭ ʢʘʥʘʣʦʚ 

ʩʚʷʟʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʊʉʆ.  

ʉʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʨʝʛʠʦʥʘʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 

ʫʩʪʘʥʦʚʢʝ ʊʉʆ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʠʭ ʢʨʝʧʣʝʥʠʡ, ʛʠʙʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʚʳʜʝʨʞʠʚʘʪʴ ʚʠʙʨʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ.  

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɹʣʠʟʦʩʪʴ ʚʦʜʦʝʤʦʚ, ʙʦʣʦʪʠʩʪʳʝ ʤʝʩʪʥʦʩʪʠ ʠʣʠ 

ʨʘʡʦʥʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʪʨʝʙʫʶʪ ʟʘʱʠʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʟʘʪʦʧ-

ʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʨʤʝʪʠʯʥʳʭ ʢʦʨʧʫʩʦʚ, ʧʦʜʥʷʪʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ ʧʦʤʦʛʘʶʪ ʤʠʥʠʤʠ-

ʟʠʨʦʚʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʦʜʳ.  
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1.3.5. ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʆʄʄ ʈʉʃʎ 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪʥʦʩʪʠ 

(ʊʉʆ) ʦʧʠʨʘʶʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʙʦʨʘ, ʧʝʨʝʜʘʯʠ, ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝ-

ʥʠʷ ʜʘʥʥʳʭ [17, 18, 23, 25, 73]. ʅʘ ʨʠʩʫʥʢʝ 1.13 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠ̫ ʆʄʄ. 

 

ʈʠʩʫʥʦʢ 1.13 ï ʇʨʠʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʛʦʝʩʨʝʜʳ ʥʘ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʆʄʄ ʈʉʃʎ  

ʌʨʘʛʤʝʥʪʘʨʥʦʩʪʴ ʠ ʥʝʧʦʣʥʦʪʘ ʜʘʥʥʳʭ. ʀʥʬʦʨʤʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʦʪ ʜʘʪ-

ʯʠʢʦʚ, ʯʘʩʪʦ ʙʳʚʘʝʪ ʥʝʧʦʣʥʦʡ, ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʠʣʠ ʩʦʜʝʨʞʠʪ ʦʰʠʙʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʩʙʦʝʤ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ ʠ ʫʩʣʦʚʠʷʤʠ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ (ʥʘʧʨʠʤʝʨ, ʫʭʫʜʰʝʥʠʝʤ ʚʠʜʠʤʦʩʪʠ, ʟʘʰʫʤʣʝʥʠʝʤ ʨʘʜʠʦʢʘʥʘʣʘ) [15]. 

ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʬʠʣʴʪʨʘʮʠʠ ʠ 

ʚʨʝʤʝʥʥʦʛʦ ʙʫʬʝʨʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ [16]. 

ʅʝʯʝʪʢʦʩʪʴ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʉʆ ʧʦʣʫʯʘʶʪ ʩʠʛ-

ʥʘʣʳ ʦʪ ʨʘʟʥʦʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʚʠʜʝʦʢʘʤʝʨ, ʘʢʫʩʪʠʯʝʩʢʠʭ ʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʜʘʪʯʠʢʦʚ, ʪʝʧʣʦʚʠʟʦʨʦʚ ʠ ʜʨ. ʏʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ 
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ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘʤʠ ʧʦïʨʘʟʥʦʤʫ. ʕʪʦ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʨʘʩ-

ʧʦʟʥʘʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʣʦʛʠʢʝ, ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ ʠ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʭ ʧʨʘʚʠʣʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ [16], [17]. 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʩʪʨʦʝʥʥʦʡ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ. ɹʦʣʴʰʠʥ-

ʩʪʚʦ ʊʉʆ ʦʩʥʘʱʘʶʪʩʷ ʪʦʣʴʢʦ ʙʘʟʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ (ʠʥʜʠʢʘʮʠʷ 

ʧʠʪʘʥʠʷ, ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʠ ʪ.ʧ.), ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʜʝʛʨʘʜʘ-

ʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʨʘʟʚʝʨʥʫʪʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʩʢʨʳʪʳʭ 

ʦʪʢʘʟʦʚ ʠ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ [5]. 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʘʯʝʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʝʨʝʜʘʯʘ 

ʜʘʥʥʳʭ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ, ʦʧʪʦ-

ʚʦʣʦʢʥʫ, ʧʨʦʚʦʜʥʳʤ ʣʠʥʠʷʤ ʠʣʠ ʤʦʙʠʣʴʥʳʤ ʩʝʪʷʤ. ʆʪʢʘʟ ʦʜʥʦʛʦ ʠʟ ʟʚʝʥʴʝʚ ʧʨʠ-

ʚʦʜʠʪ ʢ ʯʘʩʪʠʯʥʦʡ ʧʦʪʝʨʝ ʥʘʙʣʶʜʘʝʤʦʩʪʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʦʙʭʦ-

ʜʠʤʘ ʨʝʘʣʠʟʘʮʠʷ ʠʟʙʳʪʦʯʥʦʩʪʠ ʠ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ ʩ ʚʨʝʤʝʥʥʦʡ ʤʝʪʢʦʡ (ʘʥʛʣ. 

time-stamping) [15], [16]. 

ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʣʦʛʠʨʦʚʘʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʩʦʙʳʪʠʡ. ɼʣʷ ʧʦʩʣʝʜʫ-

ʶʱʝʛʦ ʘʥʘʣʠʟʘ ʩʠʪʫʘʮʠʡ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʨʝʞʠʤʘ ʦʭʨʘʥʳ) ʥʝʦʙʭʦʜʠʤʳ 

ʜʦʩʪʦʚʝʨʥʳʝ ʣʦʛʠ ʩʦʙʳʪʠʡ. ʅʝʜʦʩʪʘʪʦʢ ʧʘʤʷʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝ-

ʤʝʥʠ, ʦʰʠʙʢʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʤʦʛʫʪ ʩʥʠʞʘʪʴ ʜʦʢʘʟʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʠʥ-

ʬʦʨʤʘʮʠʠ [17]. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʝʜʠʢʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ. ʉʦʚʨʝ-

ʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʪʢʣʦʥʝ-

ʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʦʙʲʝʢʪʦʚ ʦʭʨʘʥʳ ʥʘ ʦʩʥʦʚʝ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ. ʈʝʘʣʠʟʘʮʠʷ ʪʘ-

ʢʠʭ ʬʫʥʢʮʠʡ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ, ʚʢʣʶʯʘʷ ʤʝ-

ʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʮʝʧʠ ʄʘʨʢʦʚʘ ʠ ʫʨʘʚʥʝʥʠʷ ʂʦʣʤʦʛʦʨʦʚʘ [22, 23, 28, 56, 

57, 60, 63, 98]. 
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1.4. ʇʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʆʄʄ ʈʉʃʎ ʚ ʫʩʣʦʚʠʷʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʛʝʦʩʨʝʜʳ 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʢʘʢ ʘʧʧʘʨʘʪʥʳʭ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʜʭʦʜʳ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʆʄʄ ʦʩʪʘʶʪʩʷ ʫʷʟʚʠʤʳʤʠ ʠ ʩʦʜʝʨʞʘʪ ʮʝ-

ʣʳʡ ʨʷʜ ʥʝʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ [20, 28, 42, 65, 77, 128]. 

ʆʥʠ ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ ʚʥʫʪʨʝʥʥʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤ, ʪʘʢ 

ʠ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ï ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʦʙʲʝʢʪʦʚ, ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʛʝʦʩʨʝʜʳ, ʩʣʘʙʦʡ ʘʜʘʧʪʘʮʠʝʡ ʢ ʥʦʚʳʤ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

 

1.4.1. ʇʨʦʪʠʚʦʨʝʯʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʦʜʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʢʦʥʪʨʦʣʝ ʠ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪ-

ʥʦʩʪʠ 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʪʜʝʣʴʥʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ: ʥʦʨʤʘʪʠʚʥʦʝ ʦʧʠʩʘʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ, ʧʨʦʮʝʜʫʨʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʤʦʜʝʣʠ 

ʜʝʛʨʘʜʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʦʜʝʣʠ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʧʨʠ ʠʭ 

ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʭʨʘʥʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ: ʦʙʲʝʢʪ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦ-

ʨʠʥʛʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʠʙʦ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, ʣʠʙʦ ʢʘʢ ʵʣʝ-

ʤʝʥʪ ʩʝʪʠ, ʣʠʙʦ ʢʘʢ ʦʙʲʝʢʪ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɼʣʷ ʆʄʄ ʈʉʃʎ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʊʨʝʙʫʝʪʩʷ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʀʊʉʆ ʟʘʜʘʝʪʩʷ ʢʘʢ ʛʝʦʦʙʲʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʟʦʥʦʡ ʃʎ, 

ʷʯʝʡʢʦʡ ʧʦʢʨʳʪʠʷ, ʨʫʙʝʞʦʤ ʢʦʥʪʨʦʣʷ, ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ 

ʦʪʢʘʟʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʬʫʥʢʮʠʠ ʥʘʙʣʶʜʝʥʠʷ. 

ʅʦʨʤʘʪʠʚʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʦʪʨʘʞʝʥʥʳʡ ʚ ɻʆʉʊ 27.002ï2015 [69], 

ʬʦʨʤʠʨʫʝʪ ʠʩʭʦʜʥʳʡ ʘʧʧʘʨʘʪ ʦʧʠʩʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʦʪʢʘʟʦʚ ʠ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ [66, 67, 70, 72-77]. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, 

ʯʪʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ 

ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ ʚ ʩʪʨʫʢʪʫʨʝ ʆʄʄ ʈʉʃʎ. 
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ʇʦʜʭʦʜʳ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ɻʆʉʊ 

ʈ 54101ï2010 [111], ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʮʠʢʣ ʦʙʲʝʢʪʘ, ʚʠʜʳ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʪʨʦʣʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ [20, 64, 76]. ʉʜʝʣʘʥ ʚʳ-

ʚʦʜ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʦ ʥʝ ʟʘʜʘʝʪ 

ʤʦʜʝʣʴ, ʩʚʷʟʳʚʘʶʱʫʶ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʩʪʚʘ ʦʭʨʘʥʳ ʩ ʝʛʦ ʨʘʟʤʝʱʝʥʠʝʤ ʚ ʩʪʨʫʢʪʫʨʝ 

ʃʎ, ʤʘʨʰʨʫʪʦʤ ʊʆʠʈ, ʫʨʦʚʥʝʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ ʚʣʠʷʥʠʝʤ ʦʪʢʘʟʘ ʥʘ ʧʦʢʨʳʪʠʝ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʆʪʨʘʩʣʝʚʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʶ ʠ 

ʉʂʋɼ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ɻʆʉʊ ʈ 52435ï2015, ɻʆʉʊ ʈ 51558ï2014 [68, 69], ʟʘʜʘʶʪ 

ʩʦʩʪʘʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ [9, 61, 

100]. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʛʣʘʤʝʥʪʳ ʦʧʠʩʳʚʘʶʪ ʩʪʨʫʢʪʫʨʫ ʠ ʥʘʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥ-

ʪʦʚ ʩʠʩʪʝʤʳ, ʥʦ ʥʝ ʬʦʨʤʠʨʫʶʪ ʤʦʜʝʣʴ ʜʝʛʨʘʜʘʮʠʠ ʠ ʧʝʨʝʭʦʜʦʚ ʩʦʩʪʦʷʥʠʡ, ʥʝ ʟʘ-

ʜʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʦʮʝʥʢʫ ʧʦʪʝʨʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʥʝ ʩʚʷʟʳʚʘʝʪ ʦʪʢʘʟ 

ʫʩʪʨʦʡʩʪʚʘ ʩ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʮʝ-

ʣʦʩʪʥʦʩʪʠ ʆʄʄ ʈʉʃʎ. 

ʇʦʜʭʦʜʳ condition-based maintenance ʠ predictive maintenance, ʘ ʪʘʢʞʝ ʤʘʨ-

ʢʦʚʩʢʠʝ ʠ ʩʢʨʳʪʦ-ʤʘʨʢʦʚʩʢʠʝ ʤʦʜʝʣʠ ʬʦʨʤʠʨʫʶʪ ʙʦʣʝʝ ʨʘʟʚʠʪʳʡ ʘʧʧʘʨʘʪ ʦʮʝʥʢʠ 

ʠ ʧʨʦʛʥʦʟʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ [22, 23, 56, 97, 122]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ 

ʜʝʛʨʘʜʘʮʠʶ ʠ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ, ʦʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ 

ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʝʥʦ ʫʨʦʚʥʝʤ ʦʪʜʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘʛʨʝʛʘʪʘ ʠʣʠ ʧʦʜʩʠʩʪʝʤʳ ʠ ʥʝ 

ʜʦʚʦʜʠʪʩʷ ʜʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʦʢʨʳʪʠʷ, ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʦʪʢʘʟʘ ʜʣʷ ʆʄʄ ʈʉʃʎ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʙʦʪʘʭ [14, 

15, 56, 38], ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʘʥʘʣʠʟ ʧʦʢʨʳʪʠʷ, ʨʘʟʤʝʱʝʥʠʷ ʫʟʣʦʚ, ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʝʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʬʘʢʪʦʨ ʫʯʠʪʳʚʘʝʪʩʷ ʧʦʣ-

ʥʝʝ, ʯʝʤ ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʊʆʠʈ, ʦʜʥʘʢʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ ʦʭʨʘʥ-

ʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʢʣʶʯʘʷ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʩʢʨʳʪʳʝ ʦʪʢʘʟʳ, ʠʩʪʦʨʠʶ ʊʆʠʈ 

ʠ ʚʣʠʷʥʠʝ ʛʝʦʩʨʝʜʳ, ʦʙʳʯʥʦ ʥʝ ʚʢʣʶʯʘʶʪʩʷ ʚ ʘʣʛʦʨʠʪʤʳ ʦʮʝʥʢʠ ʠ ʨʘʩʯʝʪʦʚ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʧʦʜʭʦʜʳ ʧʦ ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʙʦʪʘʭ [31, 33, 40, 138], ʧʦʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 
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ʧʨʠʚʷʟʘʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʨʘʟʤʝʱʝʥʠʠ ʦʙʲʝʢʪʦʚ, 

ʣʦʛʠʩʪʠʢʝ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʩʦʩʪʦʷʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʄʦʜʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʦʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʫʯʠʪʳʚʘʝʪ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʡ ʢʦʥʪʝʢʩʪ, ʦʜʥʘʢʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʦʜʝʨʞʘʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ 

ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʚ ʢʦʪʦʨʦʡ ʟʦʥʘ ʦʙʥʘʨʫʞʝʥʠʷ, ʩʝʢʪʦʨ ʦʙʟʦʨʘ, ʧʦʪʝʨʷ ʢʘʥʘʣʘ 

ʩʚʷʟʠ, ʥʘʨʫʰʝʥʠʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʣʝʧʦʡ ʟʦʥʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʩʫʱʝʩʪʚʫʶ ʠɦʡ ʤʦʜʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʧʨʠʤʝʥʷʝʤʳʡ ʧʨʠ 

ʘʥʘʣʠʟʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʩʠ-

ʩʪʝʤ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.1. 

ʊʘʙʣʠʮʘ 1.1 ï ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʦʜʝʣʴʥʦ ʘʧʧʘʨʘʪʘ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ʩʦʩʪʦʷʥʠʷ ʆʄʄ ʈʉʃʎ 

ʅʘʧʨʘʚʣʝʥʠʝ ʇʨʠʤʝʥʷʝʤʳʝ 

ʤʝʭʘʥʠʟʤʳ 
ʆʛʨʘʥʠʯʝʥʠʷ 

ʅʦʨʤʘʪʠʚʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ 

ʥʦʨʤʘʪʠʚʥʳʝ ʤʦʜʝʣʠ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʜʠʘ-

ʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʣʦ-

ʛʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʢʦʥʪʨʦʣʷ 

ʩʦʩʪʦʷʥʠʷ 

ʌʦʨʤʠʨʫʶʪ ʷʟʳʢ ʦʧʠʩʘʥʠʷ ʠʩʧʨʘʚʥʦʩʪʠ, ʥʝ-

ʠʩʧʨʘʚʥʦʩʪʠ, ʦʪʢʘʟʘ ʠ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ, 

ʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʦʙʲʝʢʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʘʢ ʪʝʭʥʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ ʙʝʟ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʃʎ 
ʅʘʜʝʞʥʦʩʪʥʳʝ ʠ 

ʨʝʛʨʝʩʩʠʦʥʥʳʝ 

ʤʦʜʝʣʠ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʛʦʪʦʚʥʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʪʢʘʟʦʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʡ, 

MTBF, MTTR, ʨʝʩʫʨʩʥʳʝ ʠ 

ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ 

ʇʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʫʩʨʝʜʥʝʥʥʦ, 

ʥʦ ʥʝ ʜʘʶʪ ʷʚʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʝʨʝʭʦʜʦʚ 

ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷ-

ʥʠʷʤʠ ʠ ʥʝ ʩʚʷʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪ ʩ ʷʯʝʡʢʘʤʠ 

ʧʦʢʨʳʪʠʷ ʠ ʟʦʥʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 

ʄʘʨʢʦʚʩʢʠʝ ʠ 

ʩʢʨʳʪʦ-ʤʘʨʢʦʚ-

ʩʢʠʝ ʤʦʜʝʣʠ 

ʥʝʧʨʝʨʳʚʥʳʝ ʮʝʧʠ ʄʘʨ-

ʢʦʚʘ, ʫʨʘʚʥʝʥʠʷ ʂʦʣʤʦʛʦ-

ʨʦʚʘ, ʩʢʨʳʪʳʝ ʩʦʩʪʦʷʥʠʷ, 

ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʨʦʛʥʦʟ ʜʝ-

ʛʨʘʜʘʮʠʠ ʠ ʦʪʢʘʟʦʚ 

ʇʦʟʚʦʣʷʶʪ ʦʧʠʩʳʚʘʪʴ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʩʦ-

ʩʪʦʷʥʠʷʤʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʭʫʜʰʝʥʠʝ, ʥʦ 

ʚ ʙʘʟʦʚʦʤ ʚʠʜʝ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʲʝʢʪʫ ʠʣʠ ʧʦʜ-

ʩʠʩʪʝʤʝ ʠ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʛʝʦʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʠʚʷʟʢʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ 

ʦʮʝʥʢʝ ʪʝʨʨʠʪʦʨʠʠ 
ʉʝʪʝʚʳʝ ʠ 

ʠʤʠʪʘʮʠʦʥʥʳʝ 

ʤʦʜʝʣʠ 

ʩʝʪʠ ʇʝʪʨʠ, ʠʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʄʦʥʪʝï

ʂʘʨʣʦ, ʩʦʙʳʪʠʡʥʳʝ ʤʦʜʝʣʠ 

ʆʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʛʠʙʢʦʩʪʴʶ ʧʨʠ ʦʧʠʩʘʥʠʠ 

ʩʣʦʞʥʦʡ ʜʠʥʘʤʠʢʠ, ʥʦ ʪʨʫʜʥʳ ʜʣʷ ʧʦʩʪʨʦʝ-

ʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʝʨʝʩʯʝʪʘ ʧʦ ʟʦʥʘʤ ʠ 

ʚʨʝʤʝʥʥʳʤ ʩʨʝʟʘʤ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʜʘʶʪ ʦʪʜʝʣʴʥʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʴ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ: ʥʦʨʤʘʪʠʚʥʦʝ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʡ ʠ ʦʪʢʘʟʦʚ, ʨʝʛʣʘʤʝʥʪʥʳʝ ʧʨʦʮʝ-
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ʜʫʨʳ ʊʆʠʈ, ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ ʜʝʛʨʘʜʘʮʠʠ, ʤʦʜʝʣʠ ʩʢʨʳʪʳʭ ʩʦʩʪʦʷʥʠʡ, ʤʦ-

ʜʝʣʠ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʆʜʥʘʢʦ 

ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʜʝʣʴʥʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʩʪʦʷʥʠʝ ʀʊʉʆ ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʦʢʘʣʴʥʦ, ʙʝʟ ʧʝʨʝ-

ʭʦʜʘ ʢ ʦʮʝʥʢʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪʢʘʟʘ ʜʣʷ ʟʦʥʳ ʃʎ, ʨʫʙʝʞʘ ʢʦʥʪʨʦʣʷ 

ʠʣʠ ʷʯʝʡʢʠ ʧʦʢʨʳʪʠʷ. ʇʨʦʛʥʦʟ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʚʷʟʳʚʘʝʪʩʷ 

ʩ ʠʟʤʝʥʝʥʠʝʤ ʥʘʙʣʶʜʘʝʤʦʩʪʠ, ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ. 

ɼʣʷ ʆʄʄ ʈʉʃʎ ʪʨʝʙʫʝʪʩʷ ʛʝʦʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʟʘʜʘʶʪʩʷ 

ʢʘʢ ʛʝʦʦʙʲʝʢʪʳ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʟʦʥʘʤʠ ʜʝʡʩʪʚʠʷ, ʘʪʨʠʙʫʪʠʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʩʦ-

ʙʳʪʠʷʤʠ, ʩʚʷʟʷʤʠ ʠ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝ-

ʨʝʚʦʜʠʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ  [82, 67]. 

 

1.4.2. ʇʨʦʪʠʚʦʨʝʯʠʷ ʩʫʱʝʩʪʚʫʶʰʝʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʢʦʥʪʨʦʣʷ ʠ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪ-

ʥʦʩʪʠ 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʞʝʥʝʨʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ 

ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʘ ʩʪʳʢʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʘʤʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ, ʫʩʣʦʚʠʷʤ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʙʘʟʦʚʳʤ ʧʦʥʷʪʠʷʤ ʥʘʜʝʞʥʦʩʪʠ [63, 64, 67]. ʇʨʠ ʵʪʦʤ ʩʣʦʞʠʚʰʘʷʩʷ ʧʨʘʢʪʠʢʘ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʦïʧʨʝʞʥʝʤʫ ʚ ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʝʛʣʘʤʝʥʪ-

ʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʣʦʢʘʣʴʥʳʡ ʫʯʝʪ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʛʝʦʩʨʝʜʳ ʧʦʨʦʞʜʘʝʪ ʨʷʜ 

ʫʩʪʦʡʯʠʚʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ [64, 76, 143]. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚ-

ʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʠ ʧʨʝʜʠʢʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʪʘʙʣʠʮʝ 1.2. 

ʊʘʙʣʠʮʘ 1.2 ï ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʳ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ 

ʆʄʄ ʈʉʃʎ  

ʇʦʜʭʦʜ ʆʧʠʩʘʥʠʝ ʄʝʪʦʜʳ ʆʛʨʘʥʠʯʝʥʠʷ 
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ʇʝʨʠʦʜʠʯʝʩʢʠ

ʡ ʢʦʥʪʨʦʣʴ ʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘ

ʥʠʝ 

ʉʦʩʪʦʷʥʠʝ ʦʮʝʥʠʚʘ-

ʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʝʛʫʣʷʨʥʳʭ ʠʟʤʝʨʝ-

ʥʠʡ, ʦʩʤʦʪʨʦʚ ʠ ʜʠʘ-

ʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘ-

ʢʦʚ. 

ʇʦʨʦʛʦʚʳʝ ʧʨʘʚʠʣʘ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ, ʵʢʩʧʝʨʪ-

ʥʳʝ ʧʨʦʮʝʜʫʨʳ. 

ɼʘʝʪ ʦʮʝʥʢʫ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦ-

ʷʥʠʷ, ʥʦ ʦʛʨʘʥʠʯʝʥʥʦ ʠʩ-

ʧʦʣʴʟʫʝʪ ʧʨʦʛʥʦʟ ʠ ʦʙʳʯʥʦ 

ʥʝ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʥʘʙʣʶʜʝʥʠʷ. 
ʆʙʩʣʫʞʠʚʘʥʠʝ 

ʧʦ ʩʦʩʪʦʷʥʠʶ 

(CBM) 

ʈʝʰʝʥʠʝ ʦ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʝ ʧʨʠʥʠʤʘʝʪʩʷ 

ʧʦ ʥʘʙʣʶʜʘʝʤʳʤ ʧʨʠ-

ʟʥʘʢʘʤ ʫʭʫʜʰʝʥʠʷ ʩʦ-

ʩʪʦʷʥʠʷ ʠ ʜʘʥʥʳʤ ʤʦ-

ʥʠʪʦʨʠʥʛʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦ-

ʩʪʠ, ʨʝʛʨʝʩʩʠʦʥʥʳʝ 

ʦʮʝʥʢʠ, ʤʘʨʢʦʚʩʢʠʝ 

ʤʦʜʝʣʠ, HMM, condi-

tion monitoring. 

ʋʯʠʪʳʚʘʝʪ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷ-

ʥʠʝ ʣʫʯʰʝ ʨʝʛʣʘʤʝʥʪʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴ-

ʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʩʣʘʙʦ ʫʯʠʪʳ-

ʚʘʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʧʦ-

ʩʣʝʜʩʪʚʠʷ ʦʪʢʘʟʘ. 
ʇʨʝʜʠʢʪʠʚʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ / 

predictive 

maintenance 

ʉʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ 

ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʥʘ ʛʦ-

ʨʠʟʦʥʪ ʚʧʝʨʝʜ, ʧʦʩʣʝ 

ʯʝʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝ-

ʰʝʥʠʝ ʧʦ ʢʦʥʪʨʦʣʶ ʠ 

ʊʆʠʈ. 

ʄʦʜʝʣʠ ʜʝʛʨʘʜʘʮʠʠ, 

ʤʘʨʢʦʚʩʢʠʝ ʠ 

ʩʢʨʳʪʦ-ʤʘʨʢʦʚʩʢʠʝ 

ʤʦʜʝʣʠ, ML/DL, ʘʥʘ-

ʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷ-

ʜʦʚ, ʦʮʝʥʢʘ RUL. 

ʇʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ, ʥʦ 

ʦʙʳʯʥʦ ʥʝ ʧʝʨʝʚʦʜʠʪ ʧʨʦ-

ʛʥʦʟ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʩʦ-

ʜʝʨʞʘʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʟʦʥ 

ʥʘʙʣʶʜʝʥʠʷ, ʧʦʢʨʳʪʠʷ ʠ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 
ʀʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʘʷ ʧʦʜ-

ʜʝʨʞʢʘ ʨʝʰʝ-

ʥʠʡ ʧʦ ʊʆʠʈ 

ʇʦʩʣʝ ʦʮʝʥʢʠ ʠ ʧʨʦ-

ʛʥʦʟʘ ʚʳʙʠʨʘʶʪʩʷ 

ʧʨʠʦʨʠʪʝʪʳ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ, ʩʨʦʢʠ ʠ ʩʦ-

ʩʪʘʚ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʄʥʦʛʦʢʨʠʪʝʨʠʘʣʴ-

ʥʳʡ ʘʥʘʣʠʟ, ʦʧʪʠʤʠ-

ʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝ-

ʜʫʨʳ, ʵʚʦʣʶʮʠʦʥʥʳʝ 

ʘʣʛʦʨʠʪʤʳ, ʛʠʙʨʠʜ-

ʥʳʝ ʧʦʜʭʦʜʳ. 

ʇʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʚʘʨʠ-

ʘʥʪʳ ʜʝʡʩʪʚʠʡ, ʥʦ ʙʝʟ ʛʝʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʧʦʣʥʦʮʝʥʥʦ ʨʘʟ-

ʣʠʯʠʷ ʟʦʥ ʃʎ, ʷʯʝʝʢ ʧʦʢʨʳ-

ʪʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʦ-

ʩʣʝʜʩʪʚʠʷ ʦʪʢʘʟʦʚ. 
ʈʝʛʣʘʤʝʥʪʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʈʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ 

ʧʦ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʤ ʩʨʦʢʘʤ ʠ ʥʦʨ-

ʤʘʪʠʚʘʤ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ. 

ʇʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝ-

ʜʠʪʝʣʴʥʳʝ ʩʭʝʤʳ, ʢʘ-

ʣʝʥʜʘʨʥʳʝ ʛʨʘʬʠʢʠ, 

ʨʝʛʣʘʤʝʥʪʥʳʝ ʧʨʦ-

ʚʝʨʢʠ. 

ʅʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʜʦʣʞʥʦʡ 

ʤʝʨʝ ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʀʊʉʆ, ʨʘʟʣʠʯʠʷ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʃʎ. 

ɸʥʘʣʠʟ ʧʦʜʭʦʜʦʚ ʢ ʧʦʜʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʟʚʦʣʠʣ 

ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʦʭʚʘʪʳʚʘʝʪ ʦʩʥʦʚʥʳʝ ʨʝ-

ʞʠʤʳ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ: ʨʝʛʣʘʤʝʥʪʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʧʝʨʠʦ-

ʜʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʩʦʩʪʦʷʥʠʶ, ʧʨʝʜʠʢʪʠʚʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ 

ʧʦʜʜʝʨʞʢʫ ʨʝʰʝʥʠʡ ʧʦ ʊʆʠʈ [56, 64, 73, 122, 147]. ʆʛʨʘʥʠʯʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʤʝʪʦʜʠʢ ʪʝʭʥʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʝʟ ʷʚʥʦʡ ʛʝʦʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʧʨʠʚʷʟʢʠ ʢ ʟʦʥʝ ʃʎ, ʷʯʝʡʢʝ ʧʦʢʨʳʪʠʷ, ʨʫʙʝʞʫ ʢʦʥʪʨʦʣʷ ʠ ʬʘʢʪʦʨʥʳʤ 

ʫʩʣʦʚʠʷʤ ʪʝʨʨʠʪʦʨʠʠ. ɼʣʷ ʆʄʄ ʈʉʃʎ ʪʨʝʙʫʝʪʩʷ ʤʝʪʦʜʠʢʘ, ʚ ʢʦʪʦʨʦʡ ʩʙʦʨ ʜʘʥ-

ʥʳʭ, ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ, ʧʨʦʛʥʦʟ ʫʭʫʜʰʝʥʠʷ ʠ ʚʳʨʘʙʦʪʢʘ ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʰʝʥʠʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʩʣʝʜ-

ʩʪʚʠʷʤʠ ʦʪʢʘʟʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ [71, 113, 139]. 
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1.4.3. ʇʨʦʪʠʚʦʨʝʯʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦïʘʣʛʦʨʠʪʤʠʯʝʩʢʠʛʦ ʘʧʧʘ-

ʨʘʪʘ ʚ ʢʦʥʪʨʦʣʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʭʨʘʥ-

ʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪʥʦʩʪʠ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-

ʩʪʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

SCADA/ɸʉʋʊʇ ʠ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʝʜʠʢʪʠʚ-

ʥʦʡ ʘʥʘʣʠʪʠʢʠ. ʀʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʯʘʩʪʠʯʥʦ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʦʜʥʘʢʦ 

ʢʘʞʜʘʷ ʛʨʫʧʧʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʚʦʡ ʢʣʘʩʩ ʟʘʜʘʯ [33, 35, 122]. ʅʘ ʨʠʩʫʥʢʝ 1.14 

ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʧʦʜʜʝʨʞʢʠ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʨʘʟʦʙʱʝʥʥʦʩʪʴ. 

 

ʈʠʩʫʥʦʢ 1.14 ï ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʜ-

ʜʝʨʞʢʠ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (QGIS, ArcGIS Pro ʠ ʜʨ.) ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʨʘʥʝ-

ʥʠʝ, ʚʠʟʫʘʣʠʟʘʮʠʶ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʨʘʙʦʪʫ ʩʦ ʩʣʦʷʤʠ, ʢʘʨʪʦ-

ʛʨʘʬʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʟʦʥ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʘʥʘʣʠʪʠʢʫ ʚ 2D ʠ 3D [33, 

34, 77, 101, 118]. ʀʭ ʩʠʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʘ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʥʘ ʢʘʨʪʝ. ʆʛʨʘʥʠʯʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʩʘʤʠ ʧʦ ʩʝʙʝ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʩʯʝʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʀʊʉʆ, ʧʨʦʛʥʦʟʘ ʜʝʛʨʘʜʘʮʠʠ ʠ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʡ ʧʦ ʜʘʥʥʳʤ ʜʠʘʛʥʦʩʪʠʢʠ. 
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SCADA/ɸʉʋʊʇ ʠ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʙʦʨ ʧʘ-

ʨʘʤʝʪʨʦʚ, ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʶ, ʩʠʛʥʘʣʠʟʘʮʠʶ ʠ ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [6, 7, 10, 35]. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʪʦʙʨʘʞʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʦ-

ʩʪʦʷʥʠʷ, ʪʨʝʚʦʛʠ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʦʦʙʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʘʥʘʣʠʟ ʧʦ-

ʪʦʢʦʚʳʭ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʦʥʪʝʢʩʪ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʘʙʦ, ʘ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʘʛʨʝʛʘʮʠʷ ʠ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʦ ʟʦʥʘʤ 

ʃʎ ʥʝ ʚʭʦʜʠʪ ʚ ʧʝʨʝʯʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʘʢʠʭ ʨʝʰʝʥʠʡ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʘʢʪʠʚʦʚ, ʧʨʦʛʥʦʟʘ ʦʪʢʘʟʦʚ, ʚʳʷʚʣʝʥʠʷ ʪʝʥʜʝʥʮʠʡ ʫʭʫʜʰʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʡ 

ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ [56, 62, 118, 122]. ɺ ʵʪʫ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʢʘʢ ʩʧʝʮʠ-

ʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ, ʪʘʢ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʨʝʜʳ, ʚ ʢʦ-

ʪʦʨʳʭ ʨʝʘʣʠʟʫʶʪʩʷ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʘ ʠ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ. ʇʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩ 

ʥʘʢʦʧʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʛʥʦʟʥʳʝ ʨʘʩʯʝʪʦʚ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʙʝʟ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ ʪʘʢʠʝ ʨʝʰʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʦʙʲʝʢʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʢ ʘʢʪʠʚ ʠʣʠ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʘ ʥʝ ʢʘʢ 

ʛʝʦʦʙʲʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʟʦʥʦʡ ʃʎ, ʷʯʝʡʢʦʡ ʧʦʢʨʳʪʠʷ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʧʦʩʣʝʜ-

ʩʪʚʠʷʤʠ ʦʪʢʘʟʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ 

ʨʝʰʘʶʪ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʥʳʝ ʟʘʜʘʯʠ: ɻʀʉ ʦʧʠʩʳʚʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʦ, SCADA ʠ ʪʝʣʝ-

ʤʝʪʨʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ, ʘ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ ʧʦʜʜʝʨ-

ʞʠʚʘʶʪ ʧʨʦʛʥʦʟ ʩʦʩʪʦʷʥʠʷ. ʀʭ ʦʛʨʘʥʠʯʝʥʠʝ ʜʣʷ ʆʄʄ ʈʉʃʎ ʩʦʩʪʦʠʪ ʚ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʨʘʟʦʙʱʝʥʥʦʩʪʠ. ʕʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʜʠʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʜʠ-

ʘʛʥʦʩʪʠʢʫ, ʧʨʦʛʥʦʟ ʠ ʚʳʨʘʙʦʪʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʚʷʟʘʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥ-

ʪʨʦʣʶ ʠ ʊʆʠʈ [31, 88, 118]. 

 

1.5. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʣʘʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆʄʄ ʈʉʃʎ ʚʢʣʶʯʘʝʪ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʝʨʠʤʝʪ-

ʨʘʤʠ, ʟʦʥʘʤʠ ʭʨʘʥʝʥʠʷ, ʧʦʛʨʫʟʦʯʥʦïʨʘʟʛʨʫʟʦʯʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʂʇʇ, ʤʘʨʰʨʫʪʘʤʠ 
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ʦʙʩʣʫʞʠʚʘʥʠʷ, ʫʟʣʘʤʠ ʩʚʷʟʠ, ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠ ʧʨʠʣʝʛʘʶʱʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. ɺʳ-

ʧʦʣʥʝʥʠʝ ʵʪʠʭ ʬʫʥʢʮʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʆʄʄ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ɻʊʈʇ ʢʘʢ 

ʩʝʥʩʦʨʥʦïʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʠ ʧʝʨʚʠʯʥʦïʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʦʩʥʦʚʘ. ʉʦʩʪʦʷʥʠʝ 

ʆʄʄ ʈʉʃʎ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʩʧʨʘʚʥʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʛʝʦʩʝʥʩʦʨʦʚ ʠ ʵʣʝ-

ʤʝʥʪʦʚ ʀʊʉʆ, ʥʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʦʙʲʝʢʪʦʚ, ʫʩʣʦʚʠʷʤʠ ʛʝʦ-

ʩʨʝʜʳ, ʜʦʩʪʫʧʥʦʩʪʴʶ ʊʆʠʈ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʠ ʧʦʣʥʦʪʦʡ ʜʠʘʛʥʦʩʪʠ-

ʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɸʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣ: 

- ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʝʡ ʆʄʄ ʈʉʃʎ, ʠʤʝʝʪ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ: ʢʦʦʨʜʠʥʘʪʳ 

ʦʙʲʝʢʪʦʚ, ʟʦʥʳ ʧʦʢʨʳʪʠʷ, ʤʘʨʰʨʫʪʳ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʫʙʝʞʠ ʢʦʥʪʨʦʣʷ, ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʟʦʥʳ ʃʎ, ʢʘʥʘʣʳ ʩʚʷʟʠ, ʫʟʣʳ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠ ʬʘʢʪʦʨʥʳʝ ʩʣʦʠ ʪʝʨʨʠʪʦ-

ʨʠʠ; 

- ʪʝʭʥʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ ʆʄʄ ʈʉʃʎ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ: ʦʜʥʦʪʠʧʥʳʝ ʛʝʦʩʝʥʩʦʨʳ ʠ ʵʣʝʤʝʥʪʳ ʀʊʉʆ ʨʘʙʦʪʘʶʪ ʧʨʠ 

ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʪʝʭʥʦʛʝʥʥʳʭ, ʩʦʮʠʘʣʴʥʦïʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʛʝʦ-

ʛʨʘʬʦïʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦïʜʠʘ-

ʛʥʦʩʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ; 

- ʜʝʡʩʪʚʫʶʱʠʝ ʨʝʛʣʘʤʝʥʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʊʆʠʈ ʩʣʘʙʦ ʫʯʠʪʳʚʘʶʪ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʫʶ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʘʟʣʠʯʠʷ ʚ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, 

ʥʝʦʜʠʥʘʢʦʚʫʶ ʟʥʘʯʠʤʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʠ ʚʣʠʷʥʠʝ ʦʪʢʘʟʦʚ ʦʪʜʝʣʴʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʥʘ ʥʘʙʣʶʜʘʪʝʣʴʥʦʝ ʧʦʢʨʳʪʠʝ; 

ɺr ʷʚʣʝʥʦ ʦʙʱʝʝ ʧʨʦʪʠʚʦʨʝʯʠʝ (ʆʇ) ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʩʦʚʤʝʩʪʥʦʤ ʪʝʨ-

ʨʠʪʦʨʠʘʣʴʥʦʤ ʠ ʧʨʝʜʠʢʪʠʚʥʦʤ ʘʥʘʣʠʟʝ ʩʦʩʪʦʷʥʠʷ ʆʄʄ ʈʉʃʎ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʛʝʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʴʥʦïʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ɻʊʈʇ, ʬʘʢʪʦʨʥʳʝ 

ʩʣʦʠ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʨʘʙʦʪʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʧʦʜʜʝʨʞʘʥʠʶ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ. 
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ɺʳʷʚʣʝʥʳ ʯʘʩʪʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ (ʏʇ):  

- (ʏʇ.1) ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʩʦʜʝʨʞʘʪʝʣʴʥʦʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʠ ʩʚʷʟʘʥʥʦʡ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʪʨʝʙʫʝʤʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʊʇʉ 

ʆʄʄ ʈʉʃʎ ʛʝʦʩʠʪʫʘʮʠʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʛʝʦʤʦʜʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʘʜʝʢʚʘʪʥʦ ʦʪʦʙ-

ʨʘʞʘʶʱʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʛʝʦʩʝʥʩʦʨʥʳʭ ʠ ʜʨ. ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠʨʦʜʥʦʡ, 

ʪʝʭʥʦʛʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

-  (ʏʇ.2) ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʴ  ʁʚ ʩʧʝʮʠʘʣʴʥʦʤ, ʫʯʠʪʳʚʘʶʱʝʤ ʚʦʟʜʝʡʩʪʚʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʩʨʝʜʩʪʚʘ ʦʭʨʘʥʳ, ʤʝʪʦʜʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ ʘʥʘʣʠʟʘ, ʦʮʝʥʢʠ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʊʇʉ ʆʄʄ ʈʉʃʎ ʜʣʷ ʩʥʷʪʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʵʪʠʭ ʟʘʜʘʯ ʧʨʠʝʤʦʚ ʠ ʧʨʦʮʝʜʫʨ ʧʨʝ-

ʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ; 

- (ʏʇ.3) ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʣʦʛʠʩʪʠʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʊʇʉ ʆʄʄ ʈʉʃʎ ʠ ʩʠʩʪʝʤʥʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ; 

- (ʏʇ.4) ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʴʶ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʠʥʘʤʠʯʝʩʢʦʡ ʨʘʟʥʦʨʦʜʥʦʡ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ ɿʝʤʣʠ, 

ʛʝʦʩʠʪʫʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ ʆʄʄ ʈʉʃʎ ʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʪʘʢʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʦ-ʧʨʦʮʝʩʩʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʛʝʦʩʝʥʩʦʨʥʳʤ ʧʣʘʪʬʦʨʤʘʤ. 

ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʛʝʦʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʡ ʘʧʧʘʨʘʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ ʆʄʄ ʈʉʃʎ ʢ ʛʝʦʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ, ʜʘʣʝʝ ï ʢ ʩʠʪʫʘʮʠʦʥʥʦïʧʨʝʜʠʢʪʠʚʥʦʡ 

ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ɻʊʈʇ, ʟʘʪʝʤ ï ʢ ʤʥʦʞʝʩʪʚʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʩʦʜʝʨʞʘʪʝʣʴʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʢʦʥʪʨʦʣʶ, ʊʆʠʈ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʢʨʳʪʠʷ. 

ʌʦʨʤʘʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʇɿʀ) ʟʘʜʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴʶ ʦʪʦʙʨʘʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 1.15. 
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ʈʠʩʫʥʦʢ 1.15 ï ʌʦʨʤʘʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ:  Ὢ - ʦʪʦʙʨʘʞʝʥʠʝ ʬʘʢʪʦʨʦʚ ʛʝʦ-

ʩʨʝʜʳ Ὃ,Ὑ ʚ ʤʦʜʝʣʴ ʦʙʩʪʘʥʦʚʢʠ Ὃὓ̨ ˙ ;̇ Ὢ -ʦʪʦʙʨʘʞʝʥʠʝ Ὃὓ̨ ˙  ̇ʚ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ Ὓ ;  Ὢ - 

ʦʪʦʙʨʘʞʝʥʠʝ Ὓ  ʚ ʧʨʝʜʧʠʩʘʥʠʷ Ὕ 
 

ɻʨʘʬʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʇɿʀ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʭʝʤʝ ʨʠʩ. 1.16. 

 
 

ʈʠʩʫʥʦʢ 1.16 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʟʘʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ  

ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʧʨʠʚʷʟʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʅʘ ʨʠʩʫʥʢʝ 1.16 ʧʦʢʘʟʘʥʦ, ʢʘʢ 

 

ʇʦʩʪʨʦʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʡ 

f1, f2, f3:

f1:G, RO '-̏ ̍,̍ 

̄̅̆: G -̝̒̏̃̏̋̔̐̎̏̒̓ ́̋̓̏̑̏̃̕ ̜̄̆̏̒̑̆̅, 
R -̜̐́̑́̍̆̓̑ ̠̑́̈̍̆̆̎̉̚ ̛̏̂̆̋̓̏̃ȟ 

G-̏̍-̝̍̍̏̅̆̌ ̗̠̔̎̋̉̏̎̉̑̏̃́̎̉̕ ˛˙˙ȟ

f2:GM̏ ̍̍O3̏ ̍,̍

̄̅ ̆ 3̏̍̍-̓̆̋̔̆̆̚ ̖̘̓̆̎̉̆̒̋̏̆ ̠̒̏̒̓̏̎̉̆ 
˛˙˙ȟ

f3:S̏ ̍̍O4ȟ

̄̅̆ 4-̗̑̆̋̏̍̆̎̅́̉̉ ̐̏ ̖̘̓̆̎̉̆̒̋̏̍̔ 
̟̏̂̒̌̔̇̉̃́̎̉ȟ ̗̑̆̋̏̎̉̄̔̑́̉̉̕ 

̉ ̗́̅́̐̓́̉̉ ̋̏̍̐̏̎̆̎̓̏̃ ̜̒̉̒̓̆̍ ˛˙˙
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ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʦʪʦʙʨʘʞʝʥʠʡ ὪȟὪȟὪ ʥʘʭʦʜʷʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ 

ʚ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ. ʀʩʭʦʜʥʳʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (Ὃ), ʪʝʭʥʠʯʝʩʢʠʝ ʧʣʘʥʳ ʨʘʟʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ (Ὑ).  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʜʝʣʴ ʦʙ-

ʩʪʘʥʦʚʢʠ Ὃὓ . ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʭ ʧʨʠʟʥʘʢʦʚ (Ὓ) ʩʦʟʜʘʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ (Ὕ). 

ʆʪʦʙʨʘʞʝʥʠʷ f1, f2, f3 ʩʪʨʦʷʪʩʷ ʢʘʢ ʢʦʤʙʠʥʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʤʝʪʦʜʠʢ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʙʩʪʘʥʦʚʢʠ ʚ ʆʄʄ ʈʉʃʎ. 

ὋȟὙᴼὋὓ̨˙˙O Ὓ̨˙˙O Ὕ                                   (1.1) 

ʛʜʝ: ὋȟὙ - ʦʧʝʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʙʩʪʘʥʦʚʢʝ; Ὃὓ̨˙ -̇ ʜʠʥʘʤʠʯʝʩʢʘʷ ʘʜʘʧʪʠʚʥʘʷ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʙʩʪʘʥʦʚʢʠ; Ὓ̨˙  ̇ï ʦʮʝʥʢʘ ʦʙʩʪʘʥʦʚʢʠ; T ï ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. 

ʆʪʦʙʨʘʞʝʥʠʷ f1, f2, f3 ʩʪʨʦʷʪʩʷ ʢʘʢ ʢʦʤʙʠʥʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʤʝʪʦʜʠʢ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʙʩʪʘʥʦʚʢʠ ʚ ʆʄʄ ʈʉʃʎ 

(ʚʳʨʘʞʝʥʠʝ 1.2). 

 f = PR (MD, MT),      (1.2) 

ʛʜʝ: PR ï ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʜʫʨ (ʘʣʛʦʨʠʪʤʦʚ) ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʆʄʄ ʈʉʃʎ; PR ï ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ (MT) ʦʙʨʘʙʦʪʢʠ ʩʠʪʫʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʝʡ (MD) ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ,  

PR={PRk} k=1õ3;       (1.3) 

MD ï ʤʥʦʞʝʩʪʚʦ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʪʫʘʮʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ,  

MD = {MDi} i=1én;        (1.4) 

MT ï ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ,  

MT ={MTj}j=1ém       (1.5) 

 ᶅk=1õ3 fk = PRk ({ MDi}, { MTj}), i=1én, j=1ém  (1.6) 

ʈʝʘʣʠʟʘʮʠʷ ʬʦʨʤʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʠ (1) ï (6) ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʝʰʝʥʠʝ ʤʦ-

ʜʝʣʴʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ (ʆʇ), (ʏʇ.1) 

ï (ʏʇ.4) ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚ-

ʥʦʩʪʠ ʆʄʄ ʈʉʃʎ.  
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ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 1 

1. ʈʉʃʎ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʝʝ ʦʪʜʝʣʴʥʳʝ 

ʣʦʢʘʮʠʠ ʠʩʧʳʪʳʚʘʶʪ ʨʘʟʣʠʯʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʳʭ, ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ.  

2. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʴ ʈʉʃʎ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʩʦʙʩʪʚʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, 

ʤʘʩʰʪʘʙʥʳʤʠ ʫʨʦʚʥʷʤʠ, ʚʟʘʠʤʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

3. ɻʊʈʇ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʆʄʄ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʌʇɿ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʚʳʷʚʣʝʥʠʷ ʜʝʡʩʪʚʠʡ ʥʘʨʫʰʠʪʝ-

ʣʝʡ ʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ.  

4. ʄʦʜʝʣʴʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʠʩʯʝʨʧʘʣ ʩʚʦʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ. 

5. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʝʦʜʦʣʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʷʚʣʷ-

ʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʧʨʝ-

ʜʠʢʪʠʚʥʳʡ ʘʧʧʘʨʘʪ. 

6. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʆʄʄ 

ʈʉʃʎ ʧʨʝʜʣʦʞʝʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʩʧʝʮʠʘʣʴʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʠʢ, ʨʘʩʰʠʨʷʶʱʠʭ ʧʨʦʛʥʦʩʪʠ-

ʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʆʄʄ ʈʉʃʎ.  
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ɻʃɸɺɸ 2 ʈɸɿʈɸɹʆʊʂɸ ɻɽʆʄʆɼɽʃʀ ʆɹʉʊɸʅʆɺʂʀ ɺ ʊɽʈʈʀʊʆʈʀ-

ɸʃʔʅʆʁ ʉʀʉʊɽʄɽ ʉʇɽʎʀɸʃʔʅʓʍ ʆʍʈɸʅʅʓʍ ɻɽʆʉɽʅʉʆʈʅʓʍ 

ʄʆʅʀʊʆʈʀʅɻʆɺ ʄɽʉʊʅʆʉʊʀ 

 

ɺ ʩʠʩʪʝʤʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʆʄʄ 

ʈʉʃʎ ʦʙʩʪʘʥʦʚʢʘ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ. ʂ ʥʝʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʨʘʱʘʶʪʩʷ 

ʚʩʝ ʵʪʘʧʳ ʠ ʧʨʦʮʝʜʫʨʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʆʄʄ [31, 33, 91] 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʝʦʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ: ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚ ʩʠʩʪʝʤʝ ʛʝʦʢʦʥʪʨʦʣʣʠʥʛʘ ʆʄʄ, ʩʪʨʫʢʪʫʨʘ, ʩʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘ-

ʥʠʝ ʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ ʚ ʆʄʄ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʚʷʟʝʡ ʵʣʝʤʝʥ-

ʪʦʚ ʤʦʜʝʣʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ ʆʄʄ. 

 

2.1. ʄɽʉʊʆ ɻɽʆʄʆɼɽʃʀ ʆɹʉʊɸʅʆɺʂʀ ɺ ʉʀʉʊɽʄɽ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʆʄʄ 

ʈʉʃʎ 

ʇʦʥʷʪʠʝ çʦʙʩʪʘʥʦʚʢʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴ-

ʥʦʡ ʩʠʩʪʝʤʳ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʠʣʠ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ [31, 33, 87, 88, 89, 94, 

103]. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʆʄʄ ʈʉʃʎ ʦʙʩʪʘʥʦʚʢʘ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʝʝ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʀʊʉʆ, ʛʝʦʩʨʝʜʳ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦ-

ʙʳʪʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʪʝʭʥʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʛʝʦʩʠʪʫʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʘʙʣʠʯʥʳʡ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʠ ʦʪʢʘʟʦʚ, ʘ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʩʚʷʟʳʚʘʶʱʝʝ ʦʙʲʝʢʪ, ʤʝʩʪʦ, ʩʦʩʪʦʷʥʠʝ, ʩʦʙʳ-

ʪʠʝ ʠ ʚʨʝʤʷ [33, 44]. ɺ ʵʪʦʡ ʧʦʩʪʘʥʦʚʢʝ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʆʄʄ ʈʉʃʎ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʪʩʷ ʢʘʢ ʛʝʦʦʙʲʝʢʪ, ʠʤʝʶʱʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ, ʘʪʨʠʙʫʪʠʚʥʳʝ ʧʨʠ-

ʟʥʘʢʠ, ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʟʦʥʝ ʃʎ ʠʣʠ ʷʯʝʡʢʝ ʧʦʢʨʳ-

ʪʠʷ. 

ɻʝʦʤʦʜʝʣʴ ʦʙʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ɻʊʈʇ ʆʄʄ ʈʉʃʎ. ʆʥʘ ʟʘʜʘʝʪ ʝʜʠʥʳʡ ʩʧʦʩʦʙ ʦʧʠʩʘʥʠʷ ʈʉʃʎ 

ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʃʎ, ʀʊʉʆ, ʟʦʥ, ʩʦʙʳʪʠʡ, ʬʘʢʪʦʨʥʳʭ ʩʣʦʝʚ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 
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ʥʠʤʠ. ʅʘ ʝʝ ʦʩʥʦʚʝ ʚʳʧʦʣʥʷʶʪʩʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʀʊʉʆ, ʧʨʦʛʥʦʟ ʫʭʫʜʰʝʥʠʷ ʩʦ-

ʩʪʦʷʥʠʷ, ʣʦʢʘʣʠʟʘʮʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʢʦʥ-

ʪʨʦʣʶ ʠ ʊʆʠʈ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʳʝʟʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʨʝ-

ʰʝʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ ʃʎ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʛʝʦ-

ʩʨʝʜʳ ʠ ʥʝʧʦʣʥʦʪʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʛʝʦʤʦʜʝʣʴ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʛʝʦ-

ʢʦʥʪʨʦʣʣʠʥʛʘ ʆʄʄ ʈʉʃʎ [15, 31, 33]. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʆʄʄ ʈʉʃʎ ʠ ʩʦʩʪʦʷʥʠʷ ʝʝ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʩʠ-

ʩʪʝʤʳ, ʢʘʢ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʨʫʛʠʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ (ʨʠʩ. 2.1): ʫʷʩʥʝʥʠʝ ʟʘʜʘʯʠ: ʚʳʷʚʣʝʥʠʝ ʨʘʩ-

ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʞʜʫ ʪʨʝʙʫʝʤʳʤ ʠ ʬʘʢʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʧʦ-

ʢʨʳʪʠʷ, ʬʠʢʩʘʮʠʷ ʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ ʠʣʠ ʥʘʩʪʫʧʣʝʥʠʝ ʦʯʝʨʝʜʥʦʛʦ ʵʪʘʧʘ ʊʆ;  

ʦʮʝʥʢʘ ʦʙʩʪʘʥʦʚʢʠ;  ʚʳʨʘʙʦʪʢʘ ʚʘʨʠʘʥʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ; ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʦʥʪʨʦʣʷ, 

ʊʆʠʈ ʠʣʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ; ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʥʷʪʦʛʦ ʨʝʰʝʥʠʷ [46]. 

 

ʈʠʩʫʥʦʢ 2.1 ï ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʈʉʃʎ, ʢʘʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʊʘʢʦʡ ʢʦʥʪʫʨ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚ ʦʩʥʦʚʫ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦïʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ 

ʩʠʪʫʘʮʠʦʥʥʦïʧʨʝʜʠʢʪʠʚʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɻʊʈʇ ʦʭʨʘʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ. 

ɺ ʮʠʢʣʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ɻʊʈʇ ʆʄʄ ʈʉʃʎ ɻ ʪʘʧʫ ʦʮʝʥʢʠ ʦʙʩʪʘʥʦʚʢʠ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʚʝʜʝʥʠʝ: ʩʙʦʨ, ʦʙʨʘʙʦʪʢʘ ʠ ʦʪʦʙʨʘʞʝʥʠʝ 

ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʥʘʧʦʣʥʝʥʠʝ ʛʝʦʤʦʜʝʣʠ ʩʚʝʜʝʥʠʷʤʠ ʦ ʩʦʩʪʦʷʥʠʠ ʛʝʦʦʙʲʝʢʪʦʚ, 

ʩʦʙʳʪʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʬʘʢʪʦʨʘʭ ʩʨʝʜʳ ʠ ʧʘʨʘʤʝʪʨʘʭ ʧʦʢʨʳʪʠʷ [31]. 

ʆʙʩʪʘʥʦʚʢʘ ʚʳʩʪʫʧʘʝʪ ʙʘʟʦʚʦʡ ʢʘʪʝʛʦʨʠʝʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʆʄʄ ʈʉʃʎ (ʨʠʩ. 2.2). ʂ ʥʝʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʦʝ ʦʙʨʘʱʝʥʠʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ: ʦʪ ʫʷʩʥʝʥʠʷ ʟʘʜʘʯʠ ʠ 
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ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʜʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʦʥʪʨʦʣʷ, ʊʆʠʈ, ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ 

ʠʩʧʦʣʥʝʥʠʷ ʨʝʰʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 2.2 ï ʉʪʨʫʢʪʫʨʘ ʛʝʦʢʦʥʪʨʦʣʣʠʥʛʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʪ. ʯ. 

ʧʦʜʜʨʝʞʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʆʄʄ ʈʉʃʎ: ʃʇʈ (ʈʫʢʦʚʦʜʠʪʝʣʴ) ï ʣʠʮʦ, ʧʨʠʥʠʤʘʶʱʝʝ 

ʨʝʰʝʥʠʷ; ʂʀ ï ʢʦʤʘʥʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʠʥʬʦʨʤʘʮʠʷ ʧʨʷʤʦʡ ʩʚʷʟʠ); ʀʉ ï ʠʥʬʦʨʤʘʮʠʷ ʩʦʩʪʦʷʥʠʷ 

(ʠʥʬʦʨʤʘʮʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ); ɻʀ ï ʛʝʦʠʥʬʦʨʤʘʮʠʷ; ʆʆ - ʦʮʝʥʢʘ ʦʙʩʪʘʥʦʚʢʠ;  Ὓ  ï ʪʝʢʫʱʘʷ 

ʦʙʩʪʘʥʦʚʢʘ (ʛʝʦʩʠʪʫʘʮʠʷ); ʇʣʘʥ ï ʢʦʤʘʥʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ;  ʌʘʢʪ ï ʠʥʬʦʨʤʘʮʠʷ ʩʦʩʪʦʷʥʠʷ;   ͵- 

ʦʧʝʨʘʮʠʷ ʚʳʯʠʪʘʥʠʷ ʤʥʦʞʝʩʪʚ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʟʦʚʳʭ ʧʨʦʮʝʜʫʨ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʳʜʘʯʠ ʧʨʝʜʧʠʩʘʥʠʡ, ʦʮʝʥʢʘ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʆʄʄ ʈʉʃʎ ʠʤʝʝʪ ʠʪʝʨʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʥʘ ʩʚʷʟʘʥʘ ʩʦ ʚʩʝʤʠ 

ʵʪʘʧʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: ʦʪ ʚʳʷʚʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʜʦ ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʊʆʠʈ. 

ʆʙʩʪʘʥʦʚʢʘ ʚʢʣʶʯʘʝʪ ʩʦʩʪʦʷʥʠʝ ʛʝʦʦʙʲʝʢʪʦʚ ʊʇʉ, ʧʘʨʘʤʝʪʨʳ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʩʦʙʳʪʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʘʥʥʳʝ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʬʘʢʪʦʨʥʳʝ ʩʣʦʠ ʪʝʨʨʠʪʦʨʠʠ. ʇʣʘʥʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ ʟʘʜʘʝʪ ʪʨʝʙʫʝʤʦʝ ʩʦʩʪʦʷʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ. ʉʨʘʚʥʝʥʠʝ ʵʪʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʝʚʷʟʢʫ ʤʝʞʜʫ ʪʨʝʙʫʝʤʳʤ ʠ ʬʘʢʪʠʯʝʩʢʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ɻʊʈʇ [33]. 
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ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʦʜʝʣʠ ʛʝʦʩʠʪʫʘʮʠʠ ʦʙʲʝʢʪʳ ʆʄʄ ʈʉʃʎ 

ʩʪʨʫʢʪʫʨʠʨʫʶʪʩʷ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʳʜʝʣʷʶʪʩʷ ʛʝʦʦʙʲʝʢʪʳ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʷʯʝʡʢʠ 

ʧʦʢʨʳʪʠʷ, ʵʣʝʤʝʥʪʳ ʩʚʷʟʠ, ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʤʘʨʰʨʫʪʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʌʦʨʤʠʨʫʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʣʦʠ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ, 

ʘʪʨʠʙʫʪʠʚʥʳʤʠ, ʩʦʙʳʪʠʡʥʳʤʠ ʠ ʧʨʦʛʥʦʟʥʳʤʠ ʜʘʥʥʳʝ [15, 44, 45, 46]. 

 

2.2. ʉʪʨʫʢʪʫʨʘ ʛʝʦʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ 

ʉʪʨʫʢʪʫʨʘ ʛʝʦʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ ʆʄʄ ʈʉʃʎ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʫʧʦʨʷʜʦʯʝʥ-

ʥʦʝ ʤʥʦʞʝʩʪʚʦ ʛʝʦʦʙʲʝʢʪʦʚ (ɻʆ) ὋέὦὮ ʠ ʦʪʥʦʰʝʥʠʡ ὃὸὸ, ʬʦʨʤʘʣʠʟʫʶʱʠʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ [15, 44, 

44, 45, 50, 54, 57, 72]. ʉʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠʜʝ: 

Ὃὓ̨˙˙ Ὓ ȟὛ ȟὛ Ṓ Ὑ ȟὛ ȟ    (2.1) 

ʛʜʝ: Ὃὓ̨˙  ̇ï ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʆʄʄ ʈʉʃʎ; Ὓ  ï ʤʥʦʞʝʩʪʚʦ ʛʝʦʦʙʲ-

ʝʢʪʦʚ; Ὓ  ï ʤʥʦʞʝʩʪʚʦ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʛʝʦʦʙʲʝʢʪʘʤʠ; Ὑ  ï ʬʠʟʠʯʝʩʢʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ (ʦʙʳʯʥʦ ά ς ʠʣʠ ά σ); Ὓ  ï ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦ-

ʜʝʨʞʘʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʙʲʝʢʪʦʚ. 

ɺ ʩʦʩʪʘʚ ʤʦʜʝʣʠ ʚʭʦʜʷʪ ʀʊʉʆ, ʛʝʦʩʝʥʩʦʨʳ, ʢʦʥʪʨʦʣʣʝʨʳ, ʫʟʣʳ ʩʚʷʟʠ ʠ ʵʣʝʢ-

ʪʨʦʧʠʪʘʥʠʷ, ʤʘʨʰʨʫʪʳ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʷʯʝʡʢʠ ʧʦʢʨʳʪʠʷ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʟʦʥʳ ʠ 

ʬʘʢʪʦʨʥʳʝ ʩʣʦʠ ʩʨʝʜʳ, ʧʨʠʚʷʟʘʥʥʳʝ ʢ ʢʦʦʨʜʠʥʘʪʥʦïʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʥʘ 

ʝʜʠʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʝ Ὑ  ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠʟʥʘʢʦʚ Ὓ, ʛʜʝ ὲ ά. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ Ὑ , ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʩʚʷʟʠ ὙὛ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ 

ʦʮʝʥʢʠ Ὁ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʧʦʣʦʛʠʯʝʩʢʫʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʠʟʘʮʠʶ 

ʦʙʩʪʘʥʦʚʢʠ. ʄʦʜʝʣʴ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʝʦʢʦʥʪʨʦʣʣʠʥʛʘ ï ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʦ-ʧʨʠʚʷʟʘʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʚʢʣʶʯʘʷ ʦʮʝʥʢʫ ʦʙʩʪʘ-

ʥʦʚʢʠ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʚʳʨʘʙʦʪʢʫ ʧʨʝʜʠʢʪʠʚʥʳʭ ʩʮʝ-

ʥʘʨʠʝʚ. ʌʦʨʤʘʣʠʟʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʛʝʦʤʦʜʝʣʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʛʝʦʢʦʥʪʨʦʣʣʠʥʛʘ 

[31] ɻʊʈʇ ʆʄʄ ʈʉʃʎ: ʦʮʝʥʢʠ ʦʙʩʪʘʥʦʚʢʠ, ʧʨʦʛʥʦʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʝʭʥʠʯʝ-
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ʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʊʆʠʈ ʠ ʚʳʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʩʦʜʝʨʞʘʪʝʣʴ-

ʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʥʝʧʦʣʥʦʪʳ ʜʠʘ-

ʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [16, 31, 71, 81, 91]. 

 

2.2.1 ɻʝʦʙʲʝʢʪʳ ʆʄʄ ʈʉʃʎ 

ʈʘʟʨʘʙʦʪʢʘ ʛʝʦʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ ɻʊʈʇ ʆʄʄ ʈʉʃʎ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʬʦʨʤʘ-

ʣʠʟʘʮʠʠ ʛʝʦʦʙʲʝʢʪʦʚ, ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʟʦʥ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʝʡ ʠ ʘʪ-

ʨʠʙʫʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʆʩʦʙʝʥʥʦʩʪʴ ʪʘʢʠʭ ʛʝʦʦʙʲʝʢʪʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ 

ʦʧʠʩʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠ ʨʘʟʤʝʱʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʃʎ ʠ ʀʊʉʆ, ʥʦ ʠ ʥʘʙʣʶ-

ʜʘʝʤʳʝ ʟʦʥʳ, ʷʯʝʡʢʠ ʧʦʢʨʳʪʠʷ, ʩʦʙʳʪʠʷ, ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʫʯʘʩʪʢʠ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʠ ʠʩʪʦʯʥʠʢʠ ʛʝʦʩʝʥʩʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʛʝʦʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.3 [34, 51, 44, 45, 89, 91, 92]. 

 

ʈʠʩʫʥʦʢ 2.3 ï ɺʠʜʳ, ʛʨʫʧʧʳ ʠ ʦʪʜʝʣʴʥʳʝ ʛʝʦʦʙʲʝʢʪʳ ʆʄʄ ʈʉʃʎ 

ʂ ʯʠʩʣʫ ʛʝʦʦʙʲʝʢʪʦʚ ʦʪʥʦʩʷʪʩʷ ʃʎ, ʧʝʨʠʤʝʪʨʳ, ʂʇʇ, ʩʢʣʘʜʩʢʠʝ ʠ ʧʦʛʨʫ-

ʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʟʦʥʳ, ʠʥʞʝʥʝʨʥʳʝ ʨʫʙʝʞʠ, ʢʘʤʝʨʳ, ʜʘʪʯʠʢʠ, ʢʦʥʪʨʦʣʣʝʨʳ, 

ʫʟʣʳ ʩʚʷʟʠ ʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʢʘʙʝʣʴʥʳʝ ʪʨʘʩʩʳ, ʤʘʨʰʨʫʪʳ ʊʆʠʈ, ʟʦʥʳ ʦʙʟʦʨʘ, 

ʩʝʢʪʦʨʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʷʯʝʡʢʠ ʧʦʢʨʳʪʠʷ.  

ʆʪʜʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʛʝʦʩʝʥʩʦʨʳ. ʆʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʟʝʤʥʦʡ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʦʟʤʫʱʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ: ʦʧ-

ʪʠʯʝʩʢʦʛʦ, ʪʝʧʣʦʚʦʛʦ, ʘʢʫʩʪʠʯʝʩʢʦʛʦ, ʚʠʙʨʘʮʠʦʥʥʦʛʦ, ʩʝʡʩʤʠʯʝʩʢʦʛʦ, ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʛʦ ʠ ʠʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʦʙʩʪʘʥʦʚʢʠ. ʏʝʨʝʟ ʛʝʦʩʝʥʩʦʨʳ ʩʦʙʳʪʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʃʎ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʢʦʦʨʜʠʥʘʪʥʦ ʧʨʠʚʷʟʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʛʝʦʤʦʜʝʣʠ [1, 14, 15]. 

ʂʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʛʝʦʦʙʲʝʢʪ Ὃ  ʠʟ ʤʥʦʞʝʩʪʚʘ Ὓ   ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ: 

Ὓ ὋέὦὮ έȟὃὸὸȟ  ὋέὦὮȡὛ ᴼὙ ȟ ὃὸὸȡὛ ᴼὛ ,  (2.2) 

ʛʜʝ: ὋέὦὮ ï ʦʪʜʝʣʴʥʳʡ ʛʝʦʦʙʲʝʢʪ ʤʦʜʝʣʠ (ɻʆ); έ ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʥʝʥʪa 

ʛʝʦʦʙʲʝʢʪʘ (ʇʂɻʆ), ʦʪʨʘʞʘʶʱʘʷ ʢʦʦʨʜʠʥʘʪʳ, ʟʦʥʫ, ʛʝʦʤʝʪʨʠʶ, ʜʠʥʘʤʠʢʫ; ὃὸὸ ï 

ʘʪʨʠʙʫʪʠʚʥʦïʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪa ʛʝʦʦʙʲʝʢʪʘ (ɸʉʂɻʆ), ʦʪʨʘʞʘʶʱʘʷ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʝʩʫʨʩ, ʩʦʩʪʦʷʥʠʝ. 

ʉʪʨʫʢʪʫʨʘ ʛʝʦʦʙʲʝʢʪʦʚ ʆʄʄ ʈʉʃʎ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.4:  

 

 

 

 

 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ  

ʢʦʤʧʦʥʝʥʪa ʛʝʦʦʙʲʝʢʪʘ 

ʂʦʦʨʜʠʥʘʪʳ (X,Y,Z) 
ʇʨʠʚʷʟʢʘ ʢ ʤʝʩʪʥʦʩʪʠ 

 
ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʇʣʦʱʘʜʴ 
  ʇʝʨʠʤʝʪʨ 
ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ 
ʆʙʲʝʤ 
ʂʦʥʬʠʛʫʨʘʮʠʷ 
ʈʝʣʴʝʬ  

 
ʌʦʨʤʘ ʠ ʨʘʟʤʝʨ 

  ʉʤʝʱʝʥʠʝ 
  ʀʟʤʝʥʝʥʠʝ  
ʨʘʟʤʝʨʦʚ/ʬʦʨʤʳ/ʦʨʠʝʥʪʘʮʠʠ 
  ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 
  ɺʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ 
   

 
ʌʦʨʤʘ ʠ ʨʘʟʤʝʨ 

ɻʝʦʦʙʲʝʢʪ ʆʄʄ ʈʉʃʎ 

 

  ʘʪʨʠʙʫʪʠʚʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ 

ʢʦʤʧʦʥʝʥʪʘ ɻʆ 

  
ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ 

 ʊʠʧ ʊʉʆ (ʜʘʪʯʠʢ, ʢʘʤʝʨʘ, ʙʘʨʴʝʨ ʠ ʜʨ.) 
 ʄʦʜʝʣʴ (ʤʦʜʠʬʠʢʘʮʠʷ) 
 ʇʨʦʠʟʚʦʜʠʪʝʣʴ 
 ʊʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ                     
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 
 ɼʠʘʧʘʟʦʥʳ ʩʨʘʙʘʪʳʚʘʥʠʷ 
 ʕʥʝʨʛʦʧʠʪʘʥʠʝ 
 ʉʧʦʩʦʙ ʫʩʪʘʥʦʚʢʠ (ʩʪʘʮʠʦʥʘʨʥʳʡ,  
ʤʦʙʠʣʴʥʳʡ, ʚʩʪʨʦʝʥʥʳʡ) 
 

  
ʈʝʩʫʨʩʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 ʆʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨʩ (ʨʝʩʫʨʩ ʜʦ ʦʪʢʘʟʘ) 
 ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘʨʘʙʦʪʢʠ ʥʘ ʦʪʢʘʟ 
(MTBF) 
 ʉʨʦʢ ʩʣʫʞʙʳ ʧʦ ʧʘʩʧʦʨʪʫ 
 ʂʦʣʠʯʝʩʪʚʦ ʩʨʘʙʘʪʳʚʘʥʠʡ (ʩʯʝʪʯʠʢ 
ʮʠʢʣʦʚ) 

 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʦʙʩʣʫʞʠʚʘʶʱʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 ʀʩʪʦʨʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʜʘʪʳ ʠ ʚʠʜʳ 
ʨʘʙʦʪ) 
 ʂʦʣʠʯʝʩʪʚʦ ʨʝʤʦʥʪʦʚ 
 ʇʣʘʥʦʚʳʝ ʊʆ 
 ɿʘʤʝʥʘ ʢʦʤʧʦʥʝʥʪʦʚ 
ɿʘʤʝʯʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʫʞʙʳ 
 

  
ʊʝʢʫʱʝʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʉʦʩʪʦʷʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ (ʠʩʧʨʘʚʝʥ / 
ʯʘʩʪʠʯʥʦ ʠʩʧʨʘʚʝʥ / ʦʪʢʘʟ) 
ʉʦʩʪʦʷʥʠʝ ʩʚʷʟʠ (ʘʢʪʠʚʝʥ / ʦʪʢʣʶʯʝʥ / 
ʦʙʨʳʚ ʩʚʷʟʠ) 
ʉʦʩʪʦʷʥʠʝ ʧʠʪʘʥʠʷ (ʥʦʨʤʘ / ʘʚʘʨʠʷ) 
ʉʠʛʥʘʣʳ ʪʨʝʚʦʛ/ʦʰʠʙʦʢ 
ʋʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʦʪʦʚʥʦʩʪʠ 
 

ʈʠʩʫʥʦʢ 3.4 ï ʉʪʨʫʢʪʫʨʘ ʛʝʦʦʙʲʝʢʪʘ ʈʉʃʎ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʛʝʦʦʙʲʝʢʪʘ έ ʟʘʜʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

έ ὒέὧȟὋὩέάȟὝὶὮ,     (2.3) 

ʛʜʝ: ὒέὧ  ï ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦʣʦʞʝʥʠʝ ʛʝʦʦʙʲʝʢʪʘ ὋέὦὮ ʚ ʩʠʩʪʝʤʝ 

ʤʦʜʝʣʠ. ʇʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʝʥʪʨʦʠʜ (ʜʣʷ ʧʣʦʱʘʜʥʳʭ ʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ) ʠʣʠ 
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ʪʦʯʢʫ ʨʘʟʤʝʱʝʥʠʷ (ʜʣʷ ʪʦʯʝʯʥʳʭ); ὋὩέά  ï ʦʪʨʘʞʘʝʪ ʤʝʪʨʠʯʝʩʢʠʝ ʠ ʢʦʥʬʠʛʫʨʘʮʠ-

ʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʦʙʲʝʢʪʘ ὋέὦὮ, ʦʧʨʝʜʝʣʷʷ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʫ ʝʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʛʦ ʦʭʚʘʪʘ. ɺʢʣʶʯʘʝʪ ʧʣʦʱʘʜʴ ʟʦʥʳ ʧʦʢʨʳʪʠʷ, ʜʣʠʥʫ ʧʝʨʠʤʝʪʨʘ, ʪʠʧ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ (ʢʨʫʛ, ʧʦʣʠʛʦʥ, ʩʝʢʪʦʨ), ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʨʠʝʥʪʘʮʠʶ (ʘʟʠ-

ʤʫʪʘʣʴʥʳʡ ʫʛʦʣ), ʘ ʪʘʢʞʝ ʧʦʣʥʳʡ ʢʦʥʪʫʨ ʛʨʘʥʠʮʳ ʦʭʚʘʪʘ; ὝὶὮ  ï ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝ-

ʥʠʝ ʧʦʣʦʞʝʥʠʷ, ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʛʝʦʦʙʲʝʢʪʘ ὋέὦὮ ʚʦ ʚʨʝʤʝʥʠ, ʚʢʣʶʯʘʷ ʧʝʨʝʤʝ-

ʱʝʥʠʷ, ʜʝʬʦʨʤʘʮʠʠ ʠ ʩʢʦʨʦʩʪʠ. ɺʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʮʝʥ-

ʪʨʘ ὒέὧὸ, ʚʘʨʠʘʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʭʚʘʪʘ ὋὩέά ὸ, ʘ ʪʘʢʞʝ ʩʢʦ-

ʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʱʝʥʠʷ ʛʝʦʦʙʲʝʢʪʘ ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʥʪʨʦʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ὃὸὸ ï ʘʪʨʠʙʫʪʠʚʥʦïʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʛʝʦʦʙʲʝʢʪʘ: 

ὃὸὸ ὝὩὧὬȟὙίȟὛὸὥὸȟὛὩὶὺ ,    (2.4) 

ʛʜʝ: ὝὩὧὬ ï ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ (ʪʠʧ, ʤʦʜʝʣʴ, ʧʘʨʘʤʝʪʨʳ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ); Ὑί ï ʨʝʩʫʨʩʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʦʩʪʘʪʦʯʥʳʡ 

ʨʝʩʫʨʩ, ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ, ʨʝʛʣʘʤʝʥʪʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ); Ὓὸὥὸ ï ʪʝʢʫʱʝʝ ʪʝʭ-

ʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (ʠʩʧʨʘʚʝʥ, ʯʘʩʪʠʯʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʝʥ, ʦʪʢʘʟ); ὛὩὶὺ ï ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʦïʦʙʩʣʫʞʠʚʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʜʘʪʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʫʞʠʚʘʥʠʡ, ʨʝ-

ʤʦʥʪʦʚ, ʟʘʤʝʥ). 

ʆʪʨʘʞʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ, ʨʝʩʫʨʩʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʝʦʦʙʲ-

ʝʢʪʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʷ ʜʝʛʨʘʜʘʮʠʠ [64, 71, 73, 75]. 

 

2.2.2 ʆʪʥʦʰʝʥʠʷ ʥʘ ʤʥʦʞʝʩʪʚʝ ʛʝʦʦʙʲʝʢʪʦʚ 

ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʛʝʦʦʙʲʝʢʪʘʤʠ ʚʢʣʶʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ, ʥʦ ʠ ʦʮʝʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʬʠʢʩʠʨʫʶʪ ʩʦʩʝʜʩʪʚʦ, ʚʢʣʶʯʝʥʠʝ, ʧʝʨʝʩʝʯʝʥʠʝ ʟʦʥ ʜʝʡʩʪʚʠʷ, ʨʘʩʩʪʦʷʥʠʷ, ʚʠʜʠ-

ʤʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʷʯʝʡʢʘʤ ʧʦʢʨʳʪʠʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʪʥʦ-

ʰʝʥʠʷ ʦʪʨʘʞʘʶʪ ʩʚʷʟʠ çʜʘʪʯʠʢ ð ʢʦʥʪʨʦʣʣʝʨ ð ʢʘʥʘʣ ʩʚʷʟʠ ð ʧʫʥʢʪ ʦʙʨʘʙʦʪʢʠè, 
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ʟʘʚʠʩʠʤʦʩʪʴ ʀʊʉʆ ʦʪ ʧʠʪʘʥʠʷ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʨʫʙʝʞʫ ʦʭʨʘʥʳ, ʤʘʨʰʨʫʪʫ ʊʆʠʈ 

ʠʣʠ ʟʦʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʆʮʝʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʆʄʄ: ʧʦʣʥʦʪʳ ʧʦʢʨʳʪʠʷ, ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ, 

ʠʩʧʨʘʚʥʦʩʪʠ ʀʊʉʆ, ʥʘʣʠʯʠʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ, ʩʦʭʨʘʥʥʦʩʪʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚ ʟʘʜʘʥʥʦʡ ʟʦʥʝ [16, 43, 44, 72, 101]. 

ʉʪʨʫʢʪʫʨʘ ʛʝʦʤʦʜʝʣʠ ɻʊʈʇ ʆʄʄ ʈʉʃʎ ʚʢʣʶʯʘʝʪ ʦʧʠʩʘʥʠʝ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʛʝʦʦʙʲʝʢʪʘʤʠ ὋέὦὮ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʦʨ-

ʛʘʥʠʟʘʮʠʶ ʦʙʩʪʘʥʦʚʢʠ. ʕʪʠ ʦʪʥʦʰʝʥʠʷ ʩʚʷʟʳʚʘʶʪ ʵʣʝʤʝʥʪʳ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʩʠ-

ʩʪʝʤʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʷʯʝʡʢʠ ʧʦʢʨʳʪʠʷ, ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʫ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʦʙʳʪʠʷ ʠ ʬʘʢʪʦʨʥʳʝ ʩʣʦʠ ʩʨʝʜʳ ʚ ʝʜʠʥʫʶ ʤʦʜʝʣʴ 

ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ. 

ʆʙʦʙʱʝʥʥʦ ʤʥʦʞʝʩʪʚʦ ʦʪʥʦʰʝʥʠʡ ʟʘʜʘʝʪʩʷ ʢʘʢ: 

Ὓ Ὑ ȟὙ ȟὉ ,     (2.5) 

ʛʜʝ: Ὑ  ï (spatial Relations) ʦʪʥʦʰʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ; ὙὛ 

ï (semantic Relations) ʦʪʥʦʰʝʥʠʷ ʩʝʤʘʥʪʠʯʝʩʢʦʡ, ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦ-

ʩʪʠ; Ὁ  ï (subjective evaluations) ʦʮʝʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ [5, 33]. 

ʆʪʥʦʰʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ Ὑ . ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʪʦʧʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʬʠʟʠʯʝʩʢʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ Ὑ  ʠ ʚʢʣʶʯʘʶʪ: ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ (ʥʝʪ ʧʝʨʝʩʝʯʝʥʠʡ), ʩʦʩʝʜʩʪʚʦ (ʦʙʱʘʷ 

ʛʨʘʥʠʮʘ), ʢʦʥʪʘʢʪ (ʧʝʨʝʩʝʯʝʥʠʝ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʣʠʥʠʠ ʠʣʠ ʪʦʯʢʝ), ʚʢʣʶʯʝʥʠʝ (ʦʙʲ-

ʝʢʪ ʚʥʫʪʨʠ ʜʨʫʛʦʛʦ), ʩʦʚʤʝʩʪʠʤʦʩʪʴ (ʯʘʩʪʠʯʥʦʝ ʧʝʨʝʢʨʳʪʠʝ). 

ʆʩʦʙʳʡ ʧʦʜʢʣʘʩʩ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʚʨʝʤʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʦʪʨʘ-

ʞʘʶʱʠʝ ʜʠʥʘʤʠʢʫ ʦʙʲʝʢʪʦʚ: ʧʝʨʝʤʝʱʝʥʠʝ ʟʦʥ ʨʠʩʢʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʨʝʜʳ; ʩʝʟʦʥ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ; ʨʦʩʪ ʜʝʛʨʘʜʘʮʠʠ ʊʉʆ; ʩʤʝʱʝʥʠʷ ʟʦʥ ʢʦʥʪʨʦʣʷ. ʆʥʠ ʧʦʟ-

ʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʦʙʩʪʘʥʦʚʢʠ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʠʢʪʠʚʥʳʝ ʩʮʝʥʘ-

ʨʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʉʃʎ. 

ʆʪʥʦʰʝʥʠʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ Ὑ  ʦʧʠʩrʚʘʶʪ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʧʨʠʯʠʥʥʦïʩʣʝʜʩʪʚʝʥʥʳʝ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝ-

ʤʝʥʪʘʤʠ ʈʉʃʎ, ʬʦʨʤʘʣʠʟʫʷ ʩʪʨʫʢʪʫʨʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ. 
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ʕʪʠ ʦʪʥʦʰʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʣʦʛʠʯʝʩʢʫʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʦʩʥʦʚʫ ʈʉʃʎ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʦʨʜʠʥʘʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʆʪʥʦʰʝʥʠʷ ʦʮʝʥʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ Ὁ  ʦʪʨʘʞʘʶʪ ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʟʦʥ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ ʚ ʩʠʩʪʝʤʝ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪʥʦʩʪʠ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʦʙ-

ʝɦʥʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʪʝʢʫʱʝʡ ʠ ʧʨʦʛʥʦʟʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʉʃʎ, 

ʫʯʠʪʳʚʘʷ, ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢ ʠ ʬʘʢʪʦʨʳ ʦʢʨʫ-

ʞʘʶʱʝʡ ʛʝʦʩʨʝʜʳ. 

ʆʮʝʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ Ὁ  ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʦʧʠʩʘʥʠʷ ʦʪʜʝʣʴ-

ʥʳʭ ʀʊʉʆ ʢ ʦʮʝʥʢʝ ʮʝʣʦʩʪʥʦʩʪʠ ʆʄʄ ʈʉʃʎ: ʩʦʭʨʘʥʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʢʦʥʪʨʦ-

ʣʠʨʫʝʤʳʭ ʟʦʥ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʝʦʩʝʥʩʦʨʦʚ ʠ ʀʊʉʆ, ʩʚʷʟʥʦʩʪʠ ʩʝʥʩʦʨʥʦ-ʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʢʦʥʪʫʨʘ, ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʩʦʙʳʪʠʡ 

ʚ ʧʨʦʮʝʜʫʨʳ ʦʙʨʘʙʦʪʢʠ [16, 71-73]. ɺ ʪʘʙʣʠʮʝ 2.1. ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʦʪʥʦʰʝ-

ʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʜʣʷ ʆʄʄ ʈʉʃʎ. 

ʊʘʙʣʠʮʘ 2.1. ï ʇʨʠʤʝʨʳ ʦʪʥʦʰʝʥʠʡ ʥʘʜ ʤʥʦʞʝʩʪʚʦʤ ʛʝʦʦʙʲʝʢʪʦʚ ʆʄʄ ʈʉʃʎ  

ʆʙ̡ ʝʢʪʠʚʥʳʝ ʦʪʥʦʰʝʥʠʷ ʆʮʝʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ 

RSp 

ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ RSc 

ʆʮʝʥʢʘ 

ʧʨʦʩʪʨʘʥ

ʩʪʚʘ 

ʆʮʝʥʢʘ 

ʩʦʜʝʨʞʘ

ʥʠʷ 

ʆʮʝʥʢʘ 

ʮʝʣʦʩʪʥʦʩ

ʪʠ ʆʄʄ 

ɹʘʟʦʚʳʝ ʇʨʦʠʟʚ

ʦʜʥʳʝ 

ʊʘʢʩʦʥʦ

ʤʠʯʝʩʢ

ʠʝ 

ʆʨʛʘʥʠ

ʟʘʮʠʦʥʥ

ʳʝ 

ʌʫʥʢʮʠʦʥ

ʘʣʴʥʳʝ 

ʤʝʩʪʦʧʦ-

ʣʦʞʝʥʠʝ 

ʃʎ, ʟʦʥʳ, 

ʀʊʉʆ, 

ʛʝʦʩʝʥ-

ʩʦʨʘ 

ʜʦʩʪʫʧʥ

ʦʩʪʴ ʃʎ 

ʜʣʷ 

ʊʆʠʈ 

ʢʣʘʩʩ 

ʦʙʲʝʢʪʘ: 

ʃʎ, 

ʟʦʥʘ, 

ʀʊʉʆ, 

ʛʝʦʩʝʥ-

ʩʦʨ, ʢʘ-

ʥʘʣ 

ʩʚʷʟʠ 

ʧʦʜʯʠ-

ʥʝʥʠʝ: 

ʃʎ ï 

ʟʦʥʘ ï 

ʨʫʙʝʞ ï 

ʀʊʉʆ 

ʥʘʙʣʶʜʝʥʠ

ʝ ʟʦʥʳ 

ʛʝʦʩʝʥʩʦʨʦ

ʤ 

ʜʦʩʪʘʪʦʯʥ

ʦʩʪʴ 

ʧʨʦʩʪʨʘʥʩ

ʪʚʝʥʥʦʛʦ 

ʧʦʢʨʳʪʠʷ 

ʪʝʭʥʠʯʝʩ

ʢʘʷ 

ʛʦʪʦʚʥʦʩ

ʪʴ ʀʊʉʆ 

ʩʦʭʨʘʥʝʥʠ

ʝ 

ʥʘʙʣʶʜʘʝʤ

ʦʩʪʠ ʟʦʥʳ 

ʫʜʘʣʝʥʥʦ

ʩʪʴ ʦʪ 

ʙʘʟʳ 

ʊʆʠʈ 

ʚʨʝʤʷ 

ʧʦʜʲʝʟʜ

ʘ 

ʙʨʠʛʘʜʳ 

ʪʠʧ 

ʀʊʉʆ: 

ʢʘʤʝʨʘ, 

ʜʘʪʯʠʢ, 

ʢʦʥʪʨʦʣ-

ʣʝʨ, ʫʟʝʣ 

ʩʚʷʟʠ 

ʩʚʷʟʴ: 

ʜʘʪʯʠʢ ï 

ʢʦʥʪʨʦʣ-

ʣʝʨ ï 

ʧʫʥʢʪ 

ʦʙʨʘ-

ʙʦʪʢʠ 

ʨʝʛʠʩʪʨʘʮʠ

ʷ ʩʦʙʳʪʠʷ 

ʧʣʦʪʥʦʩʪʴ 

ʨʘʟʤʝʱʝʥ

ʠʷ ʀʊʉʆ 

ʠʩʧʨʘʚʥʦ

ʩʪʴ, 

ʜʝʛʨʘʜʘʮ

ʠʷ, ʦʪʢʘʟ 

ʩʚʷʟʥʦʩʪʴ 

ʩʝʥʩʦʨʥʦ-

ʢʦʤʤʫʥʠʢʘ

ʮʠʦʥʥʦʛʦ 

ʢʦʥʪʫʨʘ 

ʚʢʣʶʯʝʥʠ

ʝ ʚ ʟʦʥʫ 

ʃʎ 

ʧʨʠʥʘʜʣ

ʝʞʥʦʩʪʴ 

ʷʯʝʡʢʝ 

ʪʠʧ 

ʟʦʥʳ: 

ʧʨʠʥʘʜʣ

ʝʞʥʦʩʪʴ 

ʀʊʉʆ 

ʧʝʨʝʜʘʯʘ 

ʪʝʣʝʤʝʪʨʠʠ 

ʥʘʣʠʯʠʝ 

ʨʘʟʨʳʚʦʚ 

ʧʦʢʨʳʪʠʷ 

ʘʢʪʫʘʣʴʥ

ʦʩʪʴ 

ʜʠʘʛʥʦʩʪ

ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʝ-
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ʧʦʢʨʳʪʠ

 ̫

ʧʝʨʠ-

ʤʝʪʨ, 

ʂʇʇ, 

ʩʢʣʘʜ, 

ʇʈʈ-

ʟʦʥʘ 

ʨʫʙʝʞʫ 

ʦʭʨʘʥʳ 

ʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ 

ʨʝʜʘʯʠ ʩʦ-

ʙʳʪʠʷ ʚ 

ʢʦʥʪʫʨ ʦʙ-

ʨʘʙʦʪʢʠ 

ʩʦʩʝʜʩʪʚʦ 

ʟʦʥ ʠ 

ʦʙʲʝʢʪʦʚ 

ʧʝʨʝʩʝʯʝ

ʥʠʝ ʩ 

ʩʝʢʪʦʨʦ

ʤ ʦʙʟʦʨʘ 

ʪʠʧ ʩʦ-

ʙʳʪʠʷ: 

ʪʨʝʚʦʛʘ, 

ʦʪʢʘʟ, 

ʧʦʪʝʨʷ 

ʩʚʷʟʠ, 

ʊʆʠʈ 

ʟʦʥʘ ʦʪ-

ʚʝʪ-

ʩʪʚʝʥʥʦ-

ʩʪʠ 

ʩʣʫʞʙʳ 

ʠʣʠ ʙʨʠ-

ʛʘʜʳ 

ʧʦʜʪʚʝʨʞʜ

ʝʥʠʝ 

ʩʦʙʳʪʠʷ 

ʥʝʩʢʦʣʴʢʠ

ʤʠ 

ʩʨʝʜʩʪʚʘʤʠ 

ʧʝʨʝʢʨʳ-

ʪʠʝ ʟʦʥ 

ʦʙʟʦʨʘ ʠ 

ʦʙʥʘʨʫ-

ʞʝʥʠʷ 

ʦʩʪʘʪʦʯʥ

ʳʡ 

ʨʝʩʫʨʩ ʠ 

ʥʘʨʘʙʦʪʢ

ʘ 

ʩʦʭʨʘʥʝʥʠ

ʝ ʬʫʥʢʮʠʠ 

ʦʭʨʘʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥ

ʛʘ 

ʧʝʨʝʩʝʯʝʥ

ʠʝ ʟʦʥ 

ʜʝʡʩʪʚʠʷ 

ʙʫʬʝʨʥʘ

ʷ ʟʦʥʘ 

ʚʦʢʨʫʛ 

ʦʙʲʝʢʪʘ 

ʪʠʧ 

ʩʚʷʟʠ: 

ʧʠʪʘʥʠʝ, 

ʜʘʥʥʳʝ, 

ʫʧʨʘʚʣʝ-

ʥʠʝ 

ʨʝʟʝʨʚʠʨ

ʦʚʘʥʠʝ 

ʢʘʥʘʣʘ, 

ʧʠʪʘʥʠʷ, 

ʫʟʣʘ 

ʵʣʝʢʪʨʦʧʠʪ

ʘʥʠʝ ʀʊʉʆ 

ʜʦʩʪʫʧʥʦ

ʩʪʴ 

ʫʯʘʩʪʢʘ 

ʜʣʷ 

ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʦ 

ʩʚʷʟʠ ʠ 

ʧʠʪʘʥʠʷ 

ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ 

ʆʄʄ ʢ ʦʪ-

ʢʘʟʫ ʦʪ-

ʜʝʣʴʥʦʛʦ 

ʵʣʝʤʝʥʪʘ 

ʢʦʥʪʘʢʪ ʩ 

ʧʝʨʠʤʝʪ-

ʨʦʤ, 

ʂʇʇ, ʜʦ-

ʨʦʛʦʡ 

ʤʘʨʰʨʫʪ 

ʦʙʭʦʜʘ 

ʠʣʠ 

ʨʝʤʦʥʪʘ 

ʪʠʧ 

ʘʥʪʨʦʧʦ

ʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪ

ʚʠʷ 

ʨʝʛʣʘ-

ʤʝʥʪ 

ʊʆʠʈ ʠ 

ʧʦʨʷʜʦʢ 

ʨʝʘʛʠʨʦ-

ʚʘʥʠʷ 

ʦʙʩʣʫʞʠʚʘ

ʥʠʝ, 

ʜʠʘʛʥʦʩʪʠʢ

ʘ, 

ʚʦʩʩʪʘʥʦʚʣ

ʝʥʠʝ 

ʜʦʩʪʠʞʠʤ

ʦʩʪʴ 

ʦʙ̡ʝʢʪʘ 

ʩʪʘʪʫʩ 

ʩʦʙʳʪʠʷ 

ʠ 

ʦʙʨʘʙʦʪʢ

ʠ 

ʧʦʣʥʦʪʘ 

ʜʘʥʥʳʭ 

ʜʣʷ ʦʮʝʥʢʠ 

ʦʙʩʪʘ-

ʥʦʚʢʠ 

ʉʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʛʝʦʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʡʪʠ ʢ ʬʦʨʤʘʣʴʥʦʤʫ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ, ʪ.ʝ. ʢ ʦʧʠʩʘʥʠʶ ʝʝ ʩʦʩʪʘʚʘ. 

 

2.3. ʉʦʩʪʘʚ ʛʝʦʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ ʈʉʃʎ 

ʅʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʝʦʦʙʲʝʢʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʧʝʨʘʮʠ-

ʦʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʪʥʦʰʝʥʠʡ ʥʘʜ ʥʠʤʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʝʜʠʥʦʦʙʨʘʟʥʦʝ ʦʧʠʩʘʥʠʝ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ ʈʉʃʎ [86, 91, 

94, 95]. 

ʉʦʩʪʘʚ ʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʠʩʪʝʤʝ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪʥʦʩʪʠ 

(ʈʉʃʎ) ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦïʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʩʦ-

ʜʝʨʞʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ, ʛʝʦʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʈʉʃʎïʦʙʩʪʘʥʦʚʢʠ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʭ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʨʝʛʠ-

ʦʥʘ ʨʘʟʤʝʱʝʥʠʷ [79, 82, 89] (ʨʠʩ. 2.5).  
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ʈʠʩʫʥʦʢ 2.5 ï ɻʝʦʠʟʦʙʨʘʞʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ 

ɺ ʤʦʜʝʣʠ ʦʪʨʘʞʘʶʪʩʷ ʢʘʢ ʦʙʲʝʢʪʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʵʣʝʤʝʥʪʳ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʘʤʦʡ ʩʠʩʪʝʤʳ, ʧʘʨʘʤʝʪʨʳ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʩʦʩʪʦʷʥʠʷ.  

ʉʦʩʪʘʚ ʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ ʈʉʃʎ (ʪʘʙʣʠʮʘ 2.2) ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʚʨʝʤʝʥʥʦʤ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ ʘʩʧʝʢʪʘʭ [10, 15, 80, 82, 95, 98].  

ʊʘʙʣʠʮʘ 2.2 ï ʉʦʩʪʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʛʝʦʤʦʜʝʣʠ ʦʙʩʪʘʥʦʚʢʠ 

ʆʙʦʟʥʘʯ

ʝʥʠʝ 

ʅʘʟʚʘʥʠʝ 

ʢʦʤʧʦʥʝʥʪʘ 

ʉʦʜʝʨʞʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

Ὂᴆ ʧʘʨʘʤʝʪʨʳ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-

ʩʝʪʝʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʈʉʃʎ 

ʨʘʟʤʝʱʝʥʠʝ ʃʎ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʚʷʟʥʦʩʪʴ, ʨʘʩʩʪʦʷʥʠʷ, ʚʨʝʤʷ ʧʦʜʲʝʟʜʘ, 

ʧʫʥʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʘʟʳ ʊʆʠʈ 

ὒᴆ ʣʦʢʘʣʴʥʦ-

ʦʙʲʝʢʪʦʚʳʡ 

ʢʦʤʧʦʥʝʥʪ 

ʨʘʟʤʝʱʝʥʠʷ ʀʊʉʆ 

ʨʘʟʤʝʱʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʀʊʉʆ ʚ ʧʨʝʜʝʣʘʭ ʃʎ: 

ʦʭʨʘʥʥʳʝ ʨʫʙʝʞʠ, ʪʦʯʢʠ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʦʚ ʠ ʢʘʤʝʨ, ʟʦʥʳ 

ʜʝʡʩʪʚʠʷ, ʩʝʢʪʦʨʘ ʦʙʟʦʨʘ, ʢʘʙʝʣʴʥʳʝ ʪʨʘʩʩʳ, ʢʦʥʪʨʦʣʣʝʨʳ, 

ʫʟʣʳ ʩʚʷʟʠ ʠ ʧʠʪʘʥʠʷ; ʪʠʧ, ʥʘʟʥʘʯʝʥʠʝ, ʦʩʥʦʚʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʝʞʠʤ ʨʘʙʦʪʳ, ʧʘʨʘʤʝʪʨʳ 

ʧʦʜʢʣʶʯʝʥʠʷ, ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ, ʨʝʩʫʨʩ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʦʥʝ ʠʣʠ ʷʯʝʡʢʝ ʧʦʢʨʳʪʠʷ. 

ὅᴆ ʧʘʨʘʤʝʪʨʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʀʊʉʆ 

ʪʝʢʫʱʠʝ ʠ ʘʨʭʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʊʉʆ: ʠʥʜʠʢʘʪʦʨʳ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʜʝʛʨʘʜʘʮʠʠ, ʩʦʙʳʪʠʷ ʦʪʢʘʟʦʚ, ʩʠʛʥʘʣʳ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ, 

ʠʥʪʝʨʚʘʣʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʜʝʞʥʦʩʪʠ. 

Ὃᴆ ʧʘʨʘʤʝʪʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʛʝʦʩʨʝʜʳ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʭʨʘʥʥʦʡ ʩʠʩʪʝʤʳ: 

ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʘʜʢʠ, ʟʘʧʳʣʝʥʥʦʩʪʴ, ʫʨʦʚʝʥʴ ʕʄï
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ʚʦʟʜʝʡʩʪʚʠʡ, ʚʠʜʠʤʦʩʪʴ, ʩʝʟʦʥʥʳʝ ʠ ʣʦʢʘʣʴʥʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ. 

ὃᴆ ʧʘʨʘʤʝʪʨʳ ʚʥʝʰʥʠʭ 

ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ 

ʚʳʯʠʩʣʝʥʥʳʝ ʠʣʠ ʦʙʫʯʝʥʥʳʝ ʧʨʦʛʥʦʟʥʳʝ ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘʜʝʞʥʦʩʪʠ ʠ ʨʠʩʢʦʚ: ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʦʚ, 

ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ, ʚʨʝʤʝʥʠ ʜʦ ʜʝʛʨʘʜʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʠ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

Ὁᴆ ʧʘʨʘʤʝʪʨʳ 

ʦʧʝʨʘʮʠʦʥʥʦ-

ʩʦʙʳʪʠʡʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ 

ʦʙʩʪʘʥʦʚʢʠ ʆʄʄ 

ʈʉʃʎ 

ʜʘʥʥʳʝ ʦ ʩʦʙʳʪʠʷʭ ʚ ʩʠʩʪʝʤʝ: ʪʨʝʚʦʞʥʳʝ ʩʠʛʥʘʣʳ, 

ʪʝʭʥʠʯʝʩʢʠʝ ʠʥʮʠʜʝʥʪʳ, ʘʢʪʳ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʩʙʦʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʚʨʝʤʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ 

ʩʦʙʳʪʠʡ ʩ ʩʦʩʪʦʷʥʠʝʤ ʊʉʆ ʠ ʚʥʝʰʥʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ. 

ὑᴆ ʧʘʨʘʤʝʪʨʳ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ 

ʛʝʦʩʝʥʩʦʨʥʦʡ 

ʧʣʘʪʬʦʨʤʳ ʆʄʄ 

ʈʉʃʎ 

ʩʦʩʪʘʚ ʛʝʦʩʝʥʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʳ ʆʄʄ ʈʉʃʎ: ʀʊʉʆ, 

ʢʘʤʝʨʳ, ʢʦʥʪʨʦʣʣʝʨʳ, ʩʚʷʟʴ, ʧʠʪʘʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ; ʠʭ 

ʨʘʟʤʝʱʝʥʠʝ, ʟʦʥʳ ʜʝʡʩʪʚʠʷ, ʨʝʞʠʤ ʨʘʙʦʪʳ, ʧʦʜʢʣʶʯʝʥʠʝ, 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʠ ʘʢʪʫʘʣʴʥʦʝ ʮʠʬʨʦʚʦʝ ʩʦʩʪʦʷʥʠʝ. 

Ὕᴆ ʇʘʨʘʤʝʪʨʳ 

ʪʘʢʪʠʯʝʩʢʦʡ 

(ʢʦʥʪʨʦʣʣʠʥʛʦʚʦʡ) 

ʦʙʩʪʘʥʦʚʢʠ  

ʟʘʜʘʯʠ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʨʝʞʠʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʃʎ, ʧʨʠʦʨʠʪʝʪʳ ʢʦʥʪʨʦʣʷ, ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ, ʨʝʩʫʨʩʳ 

ʊʆʠʈ, ʜʦʧʫʩʪʠʤʳʝ ʜʝʡʩʪʚʠʷ, ʩʪʘʪʫʩʳ ʚʳʧʦʣʥʝʥʠʷ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʧʦʢʘʟʘʪʝʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʦʙʩʪʘʥʦʚʢʠ. 

 

2.3.1. ʇʘʨʘʤʝʪʨʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʩʝʪʝʚʦʛʦ ʩʦʩʪʘʚʘ ʈʉʃʎ 

ʂʦʤʧʦʥʝʥʪ Ὂᴆ ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨʳ ʈʉʃʎ ʢʘʢ ʩʝʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʟʥʝʩʝʥ-

ʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ. ʆʥ ʬʠʢʩʠʨʫʝʪ ʨʘʟʤʝʱʝʥʠʷ ʃʎ, ʟʦʥ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 

ʧʫʥʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʙʘʟ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʤʘʨʰʨʫʪʦʚ ʚʳʝʟʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [6, 7, 

44, 45, 83, 84]. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʟʘʜʘʝʪʩʷ ʚ ʚʠʜʝ: 

Ὂᴆ ὒὅȟὄȟὤȟὃὸὸ ὸ .     (2.6) 

ɿʜʝʩʴ ὒὅ ð ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʳ ʈʉʃʎ; ὄ ð ʧʫʥʢʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʙʘʟ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʠ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʙʨʠʛʘʜ; ὤ ð ʟʦʥr ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ; 

ὃὸὸ ὸ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʪʨʠʙʫʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ. 

ɺ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚʭʦʜʠʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʃʎ, ʚʨʝʤʷ ʧʦʜʲ-

ʝʟʜʘ, ʩʦʩʝʜʩʪʚʦ, ʚʢʣʶʯʝʥʠʝ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʟʦʥʫ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʟʦʥʝ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʩʚʷʟʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ ʠ ʥʘʣʠʯʠʝ ʩʝʟʦʥʥʳʭ ʦʛʨʘʥʠ-

ʯʝʥʠʡ ʜʦʩʪʫʧʘ. ʉʦʜʝʨʞʘʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʬʠʢʩʠʨʫʶʪ ʧʦʜʯʠʥʝʥʥʦʩʪʴ ʧʫʥʢʪʫ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʯʝʨʝʜʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ [20, 25, 83]. 
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ʇʘʨʘʤʝʪʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ Ὂᴆ ʟʘʜʘʶʪ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʧʠʩʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʀʊʉʆ, ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʦ-ʩʦʙʳʪʠʡʥʳʭ ʜʘʥʥʳʭ ʠ ʢʦʥʪʨʦʣʣʠʥʛʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʀʪʦʛʦʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʢʦʤʧʦʥʝʥʪʘ Ὂᴆ ʷʚʣʷʶʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʩʣʦʡ ʨʘʟʤʝʱʝʥʠʷ ʃʎ, ʩʣʦʡ ʟʦʥ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʥʦ-ʩʝʨʚʠʩʥʳʡ ʩʣʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʪʘʙʣʠʮʘ ʤʘʨʰʨʫʪʠʟʘ-

ʮʠʠ ʊʆʠʈ [15] (ʨʠʩ. 2.6).  

 

ʈʠʩʫʥʦʢ 2.6 ïʇʘʨʘʤʝʪʨʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ Ὂᴆ 

 

2.3.2 ʇʘʨʘʤʝʪʨʳ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʛʝʦʩʝʥʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ʂʠʙʝʨʬʠʟʠʯʝʩʢʘʷ ʛʝʦʩʝʥʩʦʨʥʘʷ ʧʣʘʪʬʦʨʤʘ ʆʄʄ ʈʉʃʎ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʢʦʤʧʦʥʝʥʪ ʛʝʦʤʦʜʝʣʠ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʬʠʟʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʭʨʘʥʳ, 

ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʣʦʢʘʣʴʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ, ʩʨʝʜʩʪʚʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʧʨʦ-

ʛʨʘʤʤʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʠʥʪʝʨʬʝʡʩʳ ʫʧʨʘʚʣʝʥʠʷ [6, 9, 38, 65]. ɺ ʩʦ-

ʩʪʘʚʝ ʛʝʦʤʦʜʝʣʠ ʜʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ ὑᴆ ʠ ʟʘʜʘʝʪ ʪʝʭʥʠʯʝʩʢʫʶ ʦʩ-

ʥʦʚʫ ʧʦʣʫʯʝʥʠʷ, ʧʝʨʝʜʘʯʠ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʚʷʟʘʥ-

ʥʳʭ ʜʘʥʥʳʭ ʦʙʩʪʘʥʦʚʢʠ (ʨʠʩ. 2.7).  
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ʈʠʩʫʥʦʢ 2.7 ï ʇʘʨʘʤʝʪʨʳ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʛʝʦʩʝʥʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʳ ὑᴆ 

ʂʦʤʧʦʥʝʥʪ ὑᴆ ʩʚʷʟʳʚʘʝʪ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʀʊʉʆ ʩ ʠʭ ʮʠʬʨʦʚʳʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝʤ ʚ ʛʝʦʤʦʜʝʣʠ. ʇʘʨʘʤʝʪʨʳ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʛʝʦʩʝʥʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ʆʄʄ ʈʉʃʎ ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: 

ὑᴆ ὑ ȟὑ ȟὑ ȟὑ ȟὑ ȟὑ ,      (2.7) 

ʛʜʝ: ὑ  ï ʦʧʠʩʳʚʘʝʪ ʜʘʪʯʠʢʠ ʠ ʩʨʝʜʩʪʚʘ ʦʙʥʘʨʫʞʝʥʠʷ; ὑ  ï ʢʘʤʝʨʳ ʠ ʚʠ-

ʜʝʦʨʝʛʠʩʪʨʘʪʦʨʳ; ὑ  ï ʢʦʥʪʨʦʣʣʝʨʳ ʠ ʣʦʢʘʣʴʥʳʝ ʫʟʣʳ; ὑ  ï ʚʦʣʦʢʦʥʥʦ-ʦʧ-

ʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʩʚʷʟʠ (ɺʆʃʉ), ʨʘʜʠʦʢʘʥʘʣʳ, ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ; ὑ  ï ʦʩʥʦʚʥʦʝ 

ʠ ʨʝʟʝʨʚʥʦʝ ʧʠʪʘʥʠʝ; ὑ  ï ʞʫʨʥʘʣʳ, API, ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʘ. 

ɺʳʜʝʣʝʥʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʛʝʦʩʝʥʩʦʨʥʦʡ ʧʣʘʪ-

ʬʦʨʤʳ ʆʄʄ ʈʉʃʎ ʚ ʪʘʙʣʠʮʝ 2.3. 

ʊʘʙʣʠʮʘ 2.3 ï ʇʘʨʘʤʝʪʨʳ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʛʝʦʩʝʥʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʳ ʆʄʄ ʈʉʃʎ 

ɻʨʫʧʧʘ 

ʵʣʝʤʝʥʪʦʚ 

ʧʣʘʪʬʦʨʤʳ 

ʉʣʦʡ ʛʝʦʤʦʜʝʣʠ 

╛▓
╚ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʢʦʤʧʦʥʝʥʪʘ ▫░
╚ 

ɸʪʨʠʙʫʪʠʚʥʘʷ 

ʢʦʤʧʦʥʝʥʪʘ ═◄◄░
╚ 

ʀʩʧʦʣʴʟʦʚʘʥ

ʠʝ ʚ 

ʛʝʦʤʦʜʝʣʠ 

ʉʝʥʩʦʨʥʳʝ 

ʩʨʝʜʩʪʚʘ 

ʦʙʥʘʨʫʞʝʥʠʷ 

ʜʘʪʯʠʢʠ ʧʝʨʠ-

ʤʝʪʨʘ, ʦʙʲʝʤʥʳʝ 

ʠ ʣʠʥʝʡʥʳʝ ʩʝʥ-

ʩʦʨʳ 

ʪʦʯʢʘ ʫʩʪʘʥʦʚʢʠ, 

ʨʫʙʝʞ, ʟʦʥʘ ʜʝʡ-

ʩʪʚʠʷ, ʷʯʝʡʢʘ ʧʦ-

ʢʨʳʪʠʷ 

ʪʠʧ ʜʘʪʯʠʢʘ, ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʨʝ-

ʞʠʤ, ʩʦʩʪʦʷʥʠʝ, 

ʣʦʞʥʳʝ ʩʨʘʙʘʪʳ-

ʚʘʥʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʣʦʷ ʦʙʥʘʨʫ-

ʞʝʥʠʷ ʠ ʢʦʥ-

ʪʨʦʣʷ ʟʦʥ ʃʎ 
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ʉʨʝʜʩʪʚʘ 

ʚʠʜʝʦʥʘʙʣʶʜʝ

ʥʠʷ 

ʢʘʤʝʨʳ, 

ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦ

ʨʳ, ʦʙʟʦʨʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ 

ʢʦʦʨʜʠʥʘʪʳ, ʩʝʢʪʦʨ 

ʦʙʟʦʨʘ, ʟʦʥʘ ʚʠʜʠ-

ʤʦʩʪʠ 

ʨʘʟʨʝʰʝʥʠʝ, ʨʝ-

ʞʠʤ ʟʘʧʠʩʠ, ʩʦ-

ʩʪʦʷʥʠʝ, ʜʦʩʪʫʧ-

ʥʦʩʪʴ ʚʠʜʝʦʧʦ-

ʪʦʢʘ 

ʧʦʩʪʨʦʝʥʠʝ 

ʟʦʥ ʚʠʟʫʘʣʴ-

ʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʠ ʧʝʨʝʢʨʳʪʠʡ 

ʂʦʥʪʨʦʣʣʝʨʳ ʠ 

ʣʦʢʘʣʴʥʳʝ 

ʫʟʣʳ 

ʰʢʘʬʳ ʘʚʪʦʤʘ-

ʪʠʢʠ, ʢʦʥʪʨʦʣ-

ʣʝʨʳ, ʙʣʦʢʠ 

ʩʙʦʨʘ ʩʠʛʥʘʣʦʚ 

ʪʦʯʢʘ ʨʘʟʤʝʱʝʥʠʷ, 

ʟʦʥʘ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʯʠʩʣʦ ʧʦʜʢʣʶʯʝʥ-

ʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʨʝʞʠʤ, ʦʰʠʙʢʠ, 

ʧʝʨʝʟʘʛʨʫʟʢʠ 

ʩʚʷʟʳʚʘʥʠʝ 

ʜʘʪʯʠʢʦʚ, ʪʨʝ-

ʚʦʛ ʠ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʭ ʩʦ-

ʙʳʪʠʡ 

ʂʦʤʤʫʥʠʢʘʮʠʦ

ʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ɺʆʃʉ, ʢʘʙʝʣʴ-

ʥʳʝ ʪʨʘʩʩʳ, ʨʘ-

ʜʠʦʢʘʥʘʣʳ, ʨʝ-

ʪʨʘʥʩʣʷʪʦʨʳ 

ʣʠʥʠʷ ʩʚʷʟʠ, ʫʟʝʣ 

ʢʦʤʤʫʪʘʮʠʠ, ʪʨʘʩʩʘ 

ʢʘʙʝʣʷ 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ, ʨʝʟʝʨʚ, 

ʧʦʪʝʨʠ ʩʚʷʟʠ, ʟʘ-

ʜʝʨʞʢʠ 

ʦʮʝʥʢʘ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʧʝʨʝ-

ʜʘʯʠ ʪʨʝʚʦʛ ʠ 

ʪʝʣʝʤʝʪʨʠʠ 

ʉʨʝʜʩʪʚʘ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠ

 ̫

ʃʕʇ, ʀɹʇ, ʘʢʢʫ-

ʤʫʣʷʪʦʨʳ, ʛʝʥʝ-

ʨʘʪʦʨʳ, ʰʢʘʬʳ 

ʧʠʪʘʥʠʷ 

ʫʟʝʣ ʧʠʪʘʥʠʷ, ʟʦʥʘ 

ʧʦʜʢʣʶʯʝʥʠʷ, 

ʪʨʘʩʩʘ ʧʠʪʘʥʠʷ 

ʥʘʧʨʷʞʝʥʠʝ, ʨʝ-

ʟʝʨʚ, ʘʚʪʦʥʦʤ-

ʥʦʩʪʴ, ʩʙʦʠ ʧʠʪʘ-

ʥʠʷ 

ʫʯʝʪ 

ʥʝʧʨʝʨʳʚʥʦʩʪ

ʠ ʨʘʙʦʪʳ 

ʀʊʉʆ 

ʇʨʦʛʨʘʤʤʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢ

ʠʝ ʩʨʝʜʩʪʚʘ 

ʞʫʨʥʘʣʳ, API, 

ʩʝʨʚʝʨʳ ʤʦʥʠʪʦ-

ʨʠʥʛʘ, ʙʘʟʳ ʜʘʥ-

ʥʳʭ 

ʧʫʥʢʪ ʫʧʨʘʚʣʝʥʠʷ, 

ʩʝʨʚʝʨʥʳʡ ʫʟʝʣ, 

ʟʦʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ 

ʩʦʙʳʪʠʷ, ʦʰʠʙʢʠ, 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʢʦʜʳ, ʚʨʝʤʝʥʥʳʝ 

ʤʝʪʢʠ 

ʥʘʧʦʣʥʝʥʠʝ 

ʘʪʨʠʙʫʪʠʚʥʦʡ 

ʯʘʩʪʠ 

ʛʝʦʤʦʜʝʣʠ 

ʇʘʨʘʤʝʪʨʳ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʛʝʦʩʝʥʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʳ ʬʦʨʤʠʨʫʶʪ ʪʝʭʥʠʯʝ-

ʩʢʫʶ ʦʩʥʦʚʫ ʢʦʤʧʦʥʝʥʪʘ ὃὸὸ ʚ ʦʧʠʩʘʥʠʠ ʛʝʦʦʙʲʝʢʪʘ. ʏʝʨʝʟ έ ʬʠʢʩʠʨʫʝʪʩʷ ʣʦʢʘ-

ʣʠʟʘʮʠʷ ʵʣʝʤʝʥʪʘ ʀʊʉʆ ʚ ʧʨʝʜʝʣʘʭ ʃʎ, ʘ ʯʝʨʝʟ ὃὸὸ ð ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʝ, ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʧʝʨʝʯʥʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʚʷʟʘʥʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʷʥʠʷ ʀʊʉʆ, ʧʨʠʛʦʜʥʦʡ 

ʜʣʷ ʦʮʝʥʢʠ ʪʝʢʫʱʝʡ ʛʦʪʦʚʥʦʩʪʠ, ʧʨʦʛʥʦʟʘ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʠʦʨʠʪʝʪʦʚ ʢʦʥʪʨʦʣʷ ʠ ʊʆʠʈ [4, 71, 83, 86, 87]. 

 

2.3.3 ʇʘʨʘʤʝʪʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ï ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʛʝʦʤʦʜʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʩʣʦ-

ʚʠʷ ʨʘʟʤʝʱʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʀʊʉʆ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ [1, 86, 89, 95, 94, 101]. 

ɺʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ; ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ; 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ. ʌʘʢʪʦʨʳ ʛʝʦʩʨʝʜʳ Ὃᴆ (ʨʠʩ. 2.8) ʚ ʛʝʦʤʦʜʝʣʠ ʆʄʄ ʈʉʃʎ ʟʘʜʘ-

ʶʪʩʷ ʢʘʢ ʥʘʙʦʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʚʨʝʤʝʥʥʳʭ ʩʣʦʝʚ, ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʢʦʦʨʜʠʥʘʪʥʦʡ 

ʦʩʥʦʚʝ, ʷʯʝʡʢʘʤ ʧʦʢʨʳʪʠʷ ʠ ʛʝʦʦʙʲʝʢʪʘʤ ɻʊʈʇ: 

Ὃᴆ Ὃ ȟὋ ȟὋ ȟὋ ȟὋ ,       (2.8) 
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ʛʜʝ: Ὃ  ï ʦʧʠʩʳʚʝʪ ʨʝʣʴʝʬ, ʫʢʣʦʥʳ, ʛʨʫʥʪʳ, ʛʝʦʤʦʨʬʦʣʦʛʠʶ; Ὃ  ï ʚʦʜʦʝʤʳ, 

ʧʦʜʪʦʧʣʝʥʠʷ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ; Ὃ  ï ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʘʜʢʠ, ʚʝʪʝʨ, ʩʝʟʦʥʥʦʩʪʴ; Ὃ  

ï ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ; Ὃ  ï ʚʠʜʠʤʦʩʪʴ, ʪʫʤʘʥ, ʟʘʧʳʣʝʥʥʦʩʪʴ, 

ʦʩʚʝʱʝʥʥʦʩʪʴ. 

 

ʈʠʩʫʥʦʢ 2.8 ï ʇʘʨʘʤʝʪʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ Ὃᴆ 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʧʘʨʘʤʝʪʨʳ). ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷ-

ʶʱʘʷ ʩʨʝʜʳ ʬʦʨʤʠʨʫʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʦʩʥʦʚʫ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʈʉʃʎ ʠ 

ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʞʝʥʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʨʝʣʴʝʬʘ, ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʦʧʨʝʜʝʣʷʶʪ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ ʦʭʨʘʥʥʳʭ ʨʫʙʝʞʝʡ, ʚʳʙʦʨ ʪʠʧʦʚ ʀʊʉʆ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʟʦʥ ʦʭʚʘʪʘ ʩʝʥ-

ʩʦʨʥʳʭ ʩʠʩʪʝʤ. 

ʅʘ ʨʠʩʫʥʢʝ 2.9 ʠʟʦʙʨʘʞʝʥʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʝʣʴ-

ʝʬʘ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʠ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʧʘʨʘʤʝʪʨʳ ʚʳʩʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʠʥʞʝʥʝʨʥʦï

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʨʠʩʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʈʉʃʎ [9, 57, 74, 86]. 



60 

 

ʈʠʩʫʥʦʢ 2.9 ï ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʆʄʄ ʈʉʃʎ 

ʂ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ: ʨʝʣʴʝʬ: ʚʳʩʦʪʳ, ʫʢʣʦʥʳ, ʵʢʩ-

ʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ. ɺʣʠʷʶʪ ʥʘ ʟʘʪʝʥʝʥʠʝ ʟʦʥ ʦʭʚʘʪʘ ʩʝʥʩʦʨʦʚ; ʦʨʛʘʥʠʟʘʮʠʶ ʣʠʥʠʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥ ʩʢʨʳʪʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘʨʫ-

ʰʠʪʝʣʷ; ʦʨʦʛʨʘʬʠʷ: ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʦʚʨʘʛʠ, ʜʦʣʠʥʳ; ʟʦʥʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ï ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʦʷ-

ʩʘʤ ʠ ʟʦʥʘʤ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʤʦʨʩʢʦʡ, ʤʫʩʩʦʥʥʳʡ, ʩʫʙʘʨʢʪʠʯʝʩʢʠʡ ʠ ʜʨ.), ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʜʠʘʧʘʟʦʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʊʉʆ; ʨʝʞʠʤʳ ʩʝʟʦʥʥʳʭ ʠʟʤʝ-

ʥʝʥʠʡ ʚʣʘʞʥʦʩʪʠ, ʦʩʘʜʢʦʚ, ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ; ʯʘʩʪʦʪʫ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʷʚʣʝʥʠʡ [9, 89, 91, 115]. 

ʀʥʪʝʛʨʘʮʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ 

ʪʦʯʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʩʥʦʚʫ ʨʘʩʯʝʪʦʚ ʟʦʥ ʨʘʟʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʣʦʛʠʩʪʠʢʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʨʠʩ-

ʢʦʚ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʉʃʎ. 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʧʘʨʘʤʝʪʨʳ). ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʦ-

ʩʪʘʚʣʷʶʱʘʷ ʩʨʝʜʳ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʳʙʦʨ ʨʘʟʤʝʱʝʥʠʷ 

ʠʥʞʝʥʝʨʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝ-

ʥʠʡ ʠ ʧʨʦʛʥʦʟ ʥʘʜʝʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʉʃʎ. ʂʘʨʪʳ ʥʘ ʨʠʩʫʥʢʝ 2.10 ʦʪʨʘ-

ʞʘʶʪ ʢʦʤʧʣʝʢʩ ʧʨʠʨʦʜʥʳʭ ʚʦʜʥʳʭ ʠ ʙʦʣʦʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷ-

ʥʠʝ ʥʘ ʢʦʥʬʠʛʫʨʘʮʠʶ ʦʭʨʘʥʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʨʘʟʤʝʱʝʥʠʝ ʩʝʥʩʦʨʥʳʭ ʫʟʣʦʚ ʠ ʥʘʜʝʞ-

ʥʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʉʃʎ. 
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ʈʠʩʫʥʦʢ 2.10 ï ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʆʄʄ ʈʉʃʎ 

ʂ ʦʩʥʦʚʥʳʤ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ: ʧʦʩʪʦʷʥʥʳʝ ʚʦ-

ʜʦʝʤ  rʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʦʢʣʘʜʢʫ ʦʭʨʘʥʥʳʭ ʨʫʙʝʞʝʡ ʠ ʣʠʥʠʡ ʩʚʷʟʠ, ʬʦʨʤʠʨʫʶʪ 

ʟʦʥʳ ʣʦʢʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʪʫʤʘʥʥʦʩʪʠ ʠ ʦʙʣʝʜʝʥʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʩʝʟʦʥʥʳʝ 

ʚʦʜʥʳʝ ʧʨʦʮʝʩʩʳ (ʧʦʣʦʚʦʜʴʷ, ʧʘʚʦʜʢʠ, ʧʦʜʪʦʧʣʝʥʠʷ) ʚʳʟʳʚʘʶʪ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʥʝ-

ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʊʆ, ʨʠʩʢʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʘʙʝʣʝʡ, ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʠʥʞʝʥʝʨʥʳʭ ʫʟ-

ʣʦʚ; ʪʨʝʙʫʶʪ ʘʜʘʧʪʘʮʠʠ ʨʝʛʣʘʤʝʥʪʦʚ ʚ ʧʘʚʦʜʢʦʚʳʡ ʩʝʟʦʥ; ʟʦʥʳ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʥʘ 

ʥʠʟʠʥʘʭ ʩ ʟʘʤʝʜʣʝʥʥʳʤ ʩʪʦʢʦʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʨʨʦʟʠʠ, ʦʩʣʦʞʥʷʶʪ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʧʦʜʟʝʤʥʳʭ ʪʨʘʩʩ ʠ ʟʘʛʣʫʙʣʝʥʥʳʭ ʩʝʥʩʦʨʦʚ [1, 80, 89]. 

ʀʥʪʝʛʨʘʮʠʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ 

ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʚʨʝʤʝʥʥʫʶ ʜʠʥʘʤʠʢʫ ʚʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʦʭʨʘʥʳ, ʦʧʨʝʜʝʣʝʥʠʠ ʟʦʥ ʨʠʩʢʘ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʥʦʟʥʳʭ ʩʮʝʥʘʨʠʝʚ ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʊʝʭʥʦʛʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʧʘʨʘʤʝʪʨʳ). ʊʝʭʥʦʛʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʩʨʝʜʳ ʦʧʨʝʜʝʣʷʝʪ ʠʥʞʝʥʝʨʥʦïɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠ-

ʩʪʝʤʳ ʦʭʨʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪʥʦʩʪʠ (ʈʉʃʎ), ʚʣʠʷʝʪ ʥʘ ʚʳʙʦʨ ʤʘʨʰʨʫʪʦʚ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʶ ʵʥʝʨʛʦʧʠʪʘʥʠʷ, ʧʨʦʢʣʘʜʢʫ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ 

ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʦʭʨʘʥʳ [6, 7, 87, 88] (ʨʠʩ 2.11). 
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ʈʠʩʫʥʦʢ 2.11 ï ʊʝʭʥʦʛʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʝʦʤʦʜʝʣʠ: ʪʨʘʥʩʧʦʨʪ ʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ 

ɼʣʷ ʫʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʪʘʙʣʠʮʘ 2.4) ʚ ʩʦʩʪʘʚʝ ʛʝʦʤʦʜʝʣʠ 

ʆʄʄ ʈʉʃʎ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʝʯʝʥʴ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ, ʦʪʨʘʞʘʶʱʠʭ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʠʝ, ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʊʉʆ 

[83, 89]. ʂʘʞʜʳʡ ʩʣʦʡ ʟʘʜʘʝʪʩʷ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ X, ʘʛʨʝ-

ʛʠʨʫʝʪʩʷ ʧʦ ʷʯʝʡʢʘʤ ʧʦʢʨʳʪʠʷ ὧ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚʭʦʜʥʦʡ ʧʨʠʟʥʘʢ ʧʨʠ ʦʮʝʥʢʝ 

ʪʝʢʫʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʦʛʥʦʟʝ ʚʝʨʦʷʪʥʦʩʪʠ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ. 

ʊʘʙʣʠʮʘ 2.4 ï ʇʘʨʘʤʝʪʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʛʝʦʤʦʜʝʣʠ ʆʄʄ ʈʉʃʎ 

ʂʦʤʧʦʥʝʥʪ ʩʨʝʜ  r ʇʘʨʘʤʝʪʨ / 

ʩʣʦʡ ╛▓
╖ 

ʆʙʣʘʩʪʴ 

ʟʥʘʯʝʥʠʡ ╓▓ 
ʇʨʦʩʪʨʘʥʩʪʚʝ

ʥʥʘʷ ʧʨʠʚʷʟʢʘ 

ʋʯʠʪʳʚʘʝʤʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʀʊʉʆ 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ɺʳʩʦʪʘ 

ʤʝʩʪʥʦʩʪʠ 

ʤ ʷʯʝʡʢʘ ὧ; ʟʦʥʘ 

ʃʎ; ʪʦʯʢʘ 

ʀʊʉʆ 

ɺʣʠʷʝʪ ʥʘ ʦʙʟʦʨ, ʨʘʜʠʦ-

ʚʠʜʠʤʦʩʪʴ, ʧʨʦʢʣʘʜʢʫ 

ʩʚʷʟʠ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʋʢʣʦʥ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʨʘʜʫʩʳ / % ʷʯʝʡʢʘ ὧ; ʧʝ-

ʨʠʤʝʪʨ; ʤʘʨʰ-

ʨʫʪ ʊʆ 

ʆʧʨʝʜʝʣʷʝʪ ʩʣʦʞʥʦʩʪʴ 

ʤʦʥʪʘʞʘ, ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ 

ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʕʢʩʧʦʟʠʮʠʷ 

ʩʢʣʦʥʦʚ 

ʢʣʘʩʩ / ʛʨʘʜʫʩʳ ʟʦʥʘ ʃʎ; 

ʩʝʢʪʦʨ ʦʙʟʦʨʘ 

ɺʣʠʷʝʪ ʥʘ ʦʩʚʝʱʝʥʥʦʩʪʴ, 

ʦʙʣʝʜʝʥʝʥʠʝ ʠ ʩʥʝʛʦʟʘ-

ʥʦʩʳ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʌʦʨʤʘ ʨʝʣʴʝʬʘ ʨʘʚʥʠʥʘ, ʦʚʨʘʛ, 

ʪʝʨʨʘʩʘ, ʩʢʣʦʥ, 

ʥʠʟʠʥʘ 

ʟʦʥʘ ʃʎ; ʨʫʙʝʞ 

ʦʭʨʘʥʳ 

ʌʦʨʤʠʨʫʝʪ ʟʦʥʳ ʩʢʨʳ-

ʪʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʨʘʟʤʝʱʝʥʠʷ ʜʘʪʯʠ-

ʢʦʚ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʊʠʧ ʛʨʫʥʪʦʚ ʧʝʩʯʘʥʳʝ, ʛʣʠʥʠ-

ʩʪʳʝ, ʪʦʨʬʷʥʳʝ, 

ʥʘʩʳʧʥʳʝ ʠ ʜʨ. 

ʧʣʦʱʘʜʢʘ 

ʀʊʉʆ; ʪʨʘʩʩʘ 

ʢʘʙʝʣʷ 

ɺʣʠ̫ʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʦʧʦʨ, ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʧʦʜ-

ʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʂʣʠʤʘʪʠʯʝʩʢʘʷ 

ʟʦʥʘ 

ʢʣʘʩʩ ʧʦ 

ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ 

ʪʝʨʨʠʪʦʨʠʷ 

ʃʎ; ʨʝʛʠʦʥ 

ɿʘʜʘʝʪ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʭ ʠ ʩʝʟʦʥʥʳʭ ʥʘʛʨʫ-

ʟʦʢ. 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʠʡ ɹʣʠʟʦʩʪʴ 

ʚʦʜʦʝʤʦʚ 

ʤ ʷʯʝʡʢʘ ὧ; ʟʦʥʘ 

ʃʎ 

ɺʣʠʷʝʪ ʥʘ ʚʣʘʞʥʦʩʪʴ, ʪʫ-

ʤʘʥ, ʢʦʨʨʦʟʠʶ ʠ ʦʙʣʝʜʝ-

ʥʝʥʠʝ. 
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ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʠʡ ɿʦʥʘ 

ʧʦʜʪʦʧʣʝʥʠʷ 

ʙʠʥʘʨʥʳʡ / 

ʙʘʣʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ 

ʟʦʥʘ ʃʎ; ʢʘ-

ʙʝʣʴʥʳʝ 

ʪʨʘʩʩʳ; ʫʟʣʳ 

ʧʠʪʘʥʠʷ 

ʇʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʚʨʝʞʜʝʥʠʷ ʢʘʙʝʣʝʡ, 

ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʰʢʘʬʦʚ 

ʀʊʉʆ. 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʠʡ ɿʘʙʦʣʘʯʠʚʘʥʠʝ ʢʣʘʩʩ / ʙʘʣʣ ʥʠʟʠʥʥʳʝ 

ʫʯʘʩʪʢʠ; ʧʝʨʠ-

ʤʝʪʨ; ʤʘʨʰ-

ʨʫʪʳ ʊʆ 

ʉʥʠʞʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ, ʧʦʚʳʰʘʝʪ 

ʢʦʨʨʦʟʠʦʥʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ. 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʠʡ ʋʨʦʚʝʥʴ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʤ / ʢʣʘʩʩ 

ʛʣʫʙʠʥʳ 

ʧʣʦʱʘʜʢʘ 

ʨʘʟʤʝʱʝʥʠʷ 

ʀʊʉʆ 

ɺʣʠʷʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʟʘʛʣʫʙʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠ ʢʘʙʝʣʴʥʳʭ ʪʨʘʩʩ. 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʠʡ ʉʝʟʦʥʥʘʷ 

ʚʦʜʥʘʷ 

ʜʠʥʘʤʠʢʘ 

ʧʘʚʦʜʦʢ, 

ʧʦʣʦʚʦʜʴʝ, 

ʟʘʩʪʦʡ ʚʦʜʳ 

ʷʯʝʡʢʘ ὧ; 

ʤʘʨʰʨʫʪ ʊʆ 

ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʝʥʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ɹʣʠʟʦʩʪʴ 

ʘʚʪʦʜʦʨʦʛ 

ʤ / ʚʨʝʤʷ 

ʜʦʩʪʫʧʘ 

ʃʎ; ʟʦʥʘ 

ʀʊʉʆ; ʤʘʨʰ-

ʨʫʪ ʊʆ 

ʆʧʨʝʜʝʣʷʝʪ ʣʦʛʠʩʪʠʯʝ-

ʩʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʙʨʠʛʘʜ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ɹʣʠʟʦʩʪʴ ɾɼ-

ʣʠʥʠʡ 

ʤ ʟʦʥʘ ʃʎ; ʚʥʝʰ-

ʥʠʡ ʢʦʥʪʫʨ 

ʪʝʨʨʠʪʦʨʠʠ 

ɺʣʠʷʝʪ ʥʘ ʚʠʙʨʘʮʠʠ, ʰʫʤ 

ʠ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʕʣʝʢʪʨʦʩʥʘʙʞʝ

ʥʠʝ 

ʥʘʣʠʯʠʝ / ʢʣʘʩʩ 

ʥʘʜʝʞʥʦʩʪʠ / 

ʨʝʟʝʨʚ 

ʫʟʝʣ ʧʠʪʘʥʠʷ; 

ʟʦʥʘ ʃʎ 

ʆʧʨʝʜʝʣʷʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʨʘʙʦʪʳ ʢʘʤʝʨ, ʜʘʪʯʠʢʦʚ ʠ 

ʢʦʥʪʨʦʣʣʝʨʦʚ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʂʘʥʘʣʳ ʩʚʷʟʠ ʪʠʧ, ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ 

ʢʦʥʪʨʦʣʣʝʨ; 

ʧʦʩʪ ʦʭʨʘʥʳ; 

ʩʝʨʚʝʨʥʳʡ ʫʟʝʣ 

ɺʣʠʷʝʪ ʥʘ ʧʝʨʝʜʘʯʫ ʪʨʝ-

ʚʦʛ, ʚʠʜʝʦ ʠ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʀʥʞʝʥʝʨʥʳʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʥʘʣʠʯʠʝ / ʪʠʧ / 

ʧʝʨʝʩʝʯʝʥʠʷ 

ʪʨʘʩʩʘ ʢʘʙʝʣʷ; 

ʟʦʥʘ ʤʦʥʪʘʞʘ 

ɿʘʜʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦ-

ʢʣʘʜʢʠ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦ-

ʚʨʝʞʜʝʥʠʡ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʛʝʦʦʙʲʝʢʪʘ Ὃ  ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʦʥʝʥʪʝ έ ʠ ʚʢʣʶʯʘʶʪʩʷ ʚ ʘʪʨʠʙʫʪʠʚʥʫʶ ʢʦʤʧʦʥʝʥʪʫ ὃὸὸ ʢʘʢ 

ʧʨʠʟʥʘʢʠ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [77]. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʦʩʨʝʜʳ Ὣ , ʧʦʩʪʨʦʝʥʠʠ 

ʢʘʨʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʨʘʥʞʠʨʦʚʘʥʠʠ ʟʦʥ ʈʉʃʎ 

ʧʦ ʧʨʠʦʨʠʪʝʪʫ ʢʦʥʪʨʦʣʷ ʠ ʊʆʠʈ. 

 

2.3.4. ʇʘʨʘʤʝʪʨʳ ʩʨʝʜʩʪʚ ʆʄʄ ʈʉʃʎ ʠ ʠʭ ʣʦʢʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʤʝʱʝʥʠʷ 

ʇʘʨʘʤʝʪʨʳ ὒᴆ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʩʧʦʨʪʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʦʭʨʘʥʳ ʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ [38, 63-67, 72, 73, 77, 61, 104]. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʙʲʝʢʪʦʚʦʛʦ ʧʣʘʥʘ ʃʎ, ʢʘʨʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʤʘʨʰʨʫʪʦʚ ʦʩʤʦʪʨʘ ʠ ʨʝʝʩʪʨʦʚ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʨʠʩ. 2.12). 
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ʈʠʩʫʥʦʢ 2.12 ï ʇʘʨʘʤʝʪʨʳ ʣʦʢʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʨʝʜʩʪʚ ʆʄʄ ʈʉʃʎ ὒᴆ   

ʕʪʠ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʛʝʦʤʦʜʝʣʠ ʜʣʷ 

ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘʥʘʣʠʟʘ ʩʦʙʳʪʠʡ, ʫʪʦʯʥʝʥʠʷ ʫʩʣʦʚʠʡ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

 

2.3.5. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʩʦʙʳʪʠʡʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʆʄʄ ʈʉʃʎ 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʩʦʙʳʪʠʡʥʳʡ ʢʦʤʧʦʥʝʥʪ Ὁᴆ  (ʨʠʩ. 2.13) ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʚʦ ʚʨʝʤʝʥʠ, ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ [37, 58, 100, 104, 143, 150]. 

 

ʈʠʩʫʥʦʢ 2.13 ï ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ Ὁᴆ 
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ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʩʦʙʳʪʠʡʥʳʡ ʢʦʤʧʦʥʝʥʪ ʆʄʄ ʈʉʃʎ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ 

ʢʘʞʜʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʩʦʙʳʪʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʣʠ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʢʘʢ ʘʪʨʠʙʫʪʠʚʥʦ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʧʨʠʟʥʘʢ. 

 

2.3.6 ʇʘʨʘʤʝʪʨʳ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʥʠʷ ʥʘ ʆʄʄ ʈʉʃʎ 

ɸʥʪʨʦʧʦʛʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʛʝʦʤʦʜʝʣʠ ʦʧʠʩʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠʡ ʣʶʜʝʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʦʛʠʩʪʠ-

ʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʟʦʥ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʜʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʬʠʢʩʠʨʫʝʪ ʥʝ ʧʨʠʨʦʜʥʳʝ ʠʣʠ ʠʥʞʝʥʝʨʥʳʝ 

ʫʩʣʦʚʠʷ, ʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ, ʨʝʞʠʤʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʩʦʙʳ-

ʪʠʷ, ʩʧʦʩʦʙʥʳʝ ʠʟʤʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʀʊʉʆ, ʧʦʣʥʦʪʫ ʥʘʙʣʶʜʝʥʠʷ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʨʠʦʨʠʪʝʪ ʦʙʩʣʫʞʠʚʘʥʠʷ [42, 45, 147, 150] (ʨʠʩ. 2.14). 

 

ʈʠʩ 2.14 ï ʇʘʨʘʤʝʪʨʳ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʥʠʷ ʥʘ ʆʄʄ ʈʉʃʎ ὃᴆ 

ɼʣʷ ʈʉʃʎ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʤʝʶʪ ʜʚʦʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʝʨ-

ʚʘʷ ʛʨʫʧʧʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟʚʥʝ: ʜʝʡʩʪʚʠʷ ʚʦʟʤʦʞʥʳʭ ʥʘʨʫʰʠʪʝʣʝʡ, ʧʦʩʝʪʠʪʝʣʝʡ, 

ʚʦʜʠʪʝʣʝʡ, ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʩʢʣʘʜʩʢʠʭ ʧʦ-

ʪʦʢʦʚ ʥʘ ʧʝʨʠʤʝʪʨ ʠ ʟʦʥʳ ʢʦʥʪʨʦʣʷ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚʥʫʪʨʠ ʃʎ: ʦʰʠ-












































































































































































































