
ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

ɯʄɽʅɯ ʊɸʈɸʉɸ ʐɽɺʏɽʅʂɸ 

ʌɸʂʋʃʔʊɽʊ ʈɸɼɯʆʌɯɿʀʂʀ, ɽʃɽʂʊʈʆʅɯʂʀ ʊɸ ʂʆʄʇôʖʊɽʈʅʀʍ ʉʀʉʊɽʄ 

ʂʘʬʝʜʨʘ ʤʝʜʠʯʥʦʾ ʨʘʜʽʦʬʽʟʠʢʠ 

 

 

ɼʦ ʟʘʭʠʩʪʫ ʜʦʧʫʱʝʥʦ:                                                                         çʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫè 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ________ ʉʝʨʛʽʡ ʈɸɼʏɽʅʂʆ 

ç _ è ʪʨʘʚʥʷ 2023 ʨ. 

 

 

ʂɺɸʃɯʌɯʂɸʎɯʁʅɸ ʄɸɻɯʉʊɽʈʉʔʂɸ ʈʆɹʆʊɸ 
ʥʘ ʪʝʤʫ: 

çʇʆʈɯɺʅʗʅʅʗ ʆɿʅɸʂ ɼʃʗ ʊɽʂʉʊʋʈʅʆɰ ʂʃɸʉʀʌɯʂɸʎɯɰ 

ʋʃʔʊʈɸɿɺʋʂʆɺʀʍ ɿʆɹʈɸɾɽʅʔè 

 
ɺʠʢʦʥʘʚ: 

ʩʪʫʜʝʥʪ 2-ʛʦ ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʜʝʥʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 105 ʇʨʠʢʣʘʜʥʘ ʬʽʟʠʢʘ ʪʘ ʥʘʥʦʤʘʪʝʨʽʘʣʠ 

ʆʅʇ çɹʽʦʤʝʜʠʯʥʘ ʬʽʟʠʢʘ, ʽʥʞʝʥʝʨʽʷ ʪʘ ʽʥʬʦʨʤʘʪʠʢʘè 

ʈʘʟʫʤʦʚʩʴʢʠʡ ʄʘʪʚʽʡ ɸʥʜʨʽʡʦʚʠʯ                                                                    _______________ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ʢʘʥʜ. ʬʽʟ.-ʤʘʪ. ʥ., ʜʦʮʝʥʪ 

ʈʘʜʯʝʥʢʦ ʉʝʨʛʽʡ ʇʝʪʨʦʚʠʯ                                                                                _______________ 

 

ʈʝʮʝʥʟʝʥʪ: 

ʢʘʥʜ. ʬʽʟ.-ʤʘʪ. ʥ., ʩ.ʥ.ʩ. 

ʄʘʤʽʣʦʚ ʉʝʨʛʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ                                                                       _______________ 

 

ɿʘʩʚʽʜʯʫʶ, ʱʦ ʫ ʮʽʡ ʤʘʛʽʩʪʝʨʩʴʢʽʡ ʨʦʙʦʪʽ 

ʥʝʤʘʻ ʟʘʧʦʟʠʯʝʥʴ ʟ ʧʨʘʮʴ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʙʝʟ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʩʠʣʘʥʴ 

ʉʪʫʜʝʥʪ _____________ 

 

ʈʦʙʦʪʘ ʜʦʧʫʱʝʥʘ ʜʦ ʟʘʭʠʩʪʫ ʚ ɽʂ ʨʽʰʝʥʥʷʤ ʢʘʬʝʜʨʠ ʤʝʜʠʯʥʦʾ ʨʘʜʽʦʬʽʟʠʢʠ 

ʚʽʜ ç__è ʪʨʘʚʥʷ 2023 ʨ., ʧʨʦʪʦʢʦʣ ˉ __. 

 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʤʝʜʠʯʥʦʾ ʨʘʜʽʦʬʽʟʠʢʠ,  

ʢʘʥʜ. ʬʽʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʈʘʜʯʝʥʢʦ ʉʝʨʛʽʡ ʇʝʪʨʦʚʠʯ                                                                              _______________ 

 

ʂʠʾʚ ï 2023 

https://ir.library.knu.ua/collections/b055f1ba-8308-4f32-9517-b3dda328d7de
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ʈɽʌɽʈɸʊ 

ɼʠʧʣʦʤʥʘ ʨʦʙʦʪʘ ʤʘʛʽʩʪʨʘ 34 c., 6 ʪʘʙʣʠʮʴ, 4 ʨʠʩ., 17 ʜʞʝʨʝʣ 

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʙ'ʻʢʪʦʤ ʻ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʢʩʪʫʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ, ʥʘ ʧʨʠʢʣʘʜʽ ʟʦʙʨʘʞʝʥʴ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʧʘʮʽʻʥʪʽʚ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʨʽʚʥʷʥʥʷ ʦʟʥʘʢ ʜʣʷ ʪʝʢʩʪʫʨʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʪʘʥʫ 

ʧʘʮʽʻʥʪʽʚ, ʪʦʙʪʦ ʨʦʟʙʠʪʪʷ ʥʘ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʪʘ ʦʩʽʙ ʟ ʧʘʪʦʣʦʛʽʷʤʠ ʟʘ ʘʥʘʣʽʟʦʤ 

ʪʝʢʩʪʫʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, ʪʘ ʟʥʘʭʦʜʞʝʥʥʷ ʦʟʥʘʢ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʷʚʠʪʠ ʧʘʪʦʣʦʛʽʾ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʭʽʚʮʽʚ  ʟʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ ʤʝʜʠʯʥʦʶ ʦʩʚʽʪʦʶ.  

ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ (ʫʣʴʪʨʘʟʚʫʢʦʚʽ 

ʟʦʙʨʘʞʝʥʥʷ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʜʽʘʛʥʦʟ, ʚʠʟʥʘʯʝʥʠʡ ʥʝʟʘʣʝʞʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ) ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʩʪʦ ʜʚʘʜʮʷʪʠ ʧôʷʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʪʘʢʠʭ ʧʘʪʦʣʦʛʽʷʭ, ʷʢ ʛʽʧʦʪʝʨʠʦʟ, ʭʨʦʥʽʯʥʠʡ ʪʠʨʝʦʾʜʠʪ, ʜʠʬʫʟʥʠʡ 

ʟʦʙ ʪʘ ʪʠʨʝʦʪʦʢʩʠʢʦʟ. ɼʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʛʨʘʤʘ "ImageJ", ʘ 

ʪʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

ʨʽʚʥʽʚ ʩʽʨʦʛʦ. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

GLCM ï ʤʘʪʨʠʮʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʨʽʚʥʽʚ ʩʽʨʦʛʦ 

ASM ï ʢʫʪʦʚʠʡ ʜʨʫʛʠʡ ʤʦʤʝʥʪ 

IDM - ʦʙʝʨʥʝʥʘ ʤʦʤʝʥʪʘʣʴʥʘ ʨʽʟʥʠʮʷ 
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ɺʉʊʋʇ 

ɿʘʛʘʣʦʤ, ʪʝʢʩʪʫʨʘ ʻ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʩʧʨʠʡʥʷʪʪʷ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʪʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʙʘʛʘʪʴʦʭ ʟʘʜʘʯʘʭ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʢʣʘʩʠʬʽʢʘʮʽʾ ʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ, ʚʽʟʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘ 

ʟʦʙʨʘʞʝʥʥʷʭ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʪʝʢʩʪʫʨ ʪʘ ʤʝʪʦʜʠ ʾʭ ʚʠʟʥʘʯʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʥʘʣʽʟʫ 

ʟʦʙʨʘʞʝʥʴ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ʟʦʙʨʘʞʝʥʴ ʪʘ ʤʘʪʝʨʽʘʣʽʚ.  

ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʝʢʩʪʫʨ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʢʣʘʜʥʠʡ 

ʦʧʠʩ ʪʝʢʩʪʫʨ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ.  

ʆʮʽʥʢʘ ʪʝʢʩʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʙʘʛʘʪʴʦʭ ʟʘʚʜʘʥʴ, ʪʘʢʠʭ ʷʢ ʚʠʷʚʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʦʙʨʘʟʽʚ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʦʙʨʘʞʝʥʴ. ɺʦʥʘ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ 

ʟʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ.  

ʆʪʞʝ, ʟʥʘʥʥʷ ʧʨʦ ʪʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʾʭ ʦʮʽʥʢʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤʠ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʪʘʢʠʭ ʷʢ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ, ʤʝʜʠʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ, 

ʢʦʤʧ'ʶʪʝʨʥʠʡ ʟʽʨ ʪʘ ̔ ʥʰʽ ʩʬʝʨʠ, ʜʝ ʚʘʞʣʠʚʦ ʘʥʘʣʽʟʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʘʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙ'ʻʢʪʽʚ ʥʘ ʥʠʭ. 

 

 

  



6 
 

1. ʇʈɽɼʉʊɸɺʃɽʅʅʗ ɿʆɹʈɸɾɽʅʔ 

ɿʦʙʨʘʞʝʥʥʷ - ʮʝ ʦʙʨʘʟ ʦʙ'ʻʢʪʘ ʘʙʦ ʩʮʝʥʠ, ʷʢʠʡ ʦʪʨʠʤʫʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʬʽʟʠʯʥʠʤ ʟʘʢʦʥʘʤ (ʥʘʧʨʠʢʣʘʜ, ʦʧʪʠʯʥʦʤʫ ʟʦʙʨʘʞʝʥʥʶ). ɺʦʥʦ ʤʽʩʪʠʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʩʪʦʨʦʚʫ ʩʪʨʫʢʪʫʨʫ, ʪʘʢʫ ʷʢ ʛʝʦʤʝʪʨʠʯʥʝ ʧʦʣʦʞʝʥʥʷ, ʬʦʨʤʫ, 

ʜʝʪʘʣʽ, ʯʽʪʢʽʩʪʴ, ʦʨʽʻʥʪʘʮʽʶ ʪʘ ʨʦʟʤʽʨʠ. ʍʦʯʘ ʪʝʨʤʽʥ "ʟʦʙʨʘʞʝʥʥʷ" ʤʦʞʝ ʤʘʪʠ 

ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʚʠʟʥʘʯʝʥʴ[1, 2], ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʠʤ ̒  ʚʠʟʥʘʯʝʥʥʷ ̫ ʢ ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʜʝ ʢʦʞʥʘ ʪʦʯʢʘ ʤʘʻ ʩʚʦʻ ʟʥʘʯʝʥʥʷ. 

ɺʩʽ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʢʦʥʪʘʢʪʥʽ ʪʘ 

ʙʝʟʢʦʥʪʘʢʪʥʽ. ʂʦʥʪʘʢʪʥʽ ʤʝʪʦʜʠ ʩʪʚʦʨʶʶʪʴ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʭʘʥʽʯʥʦʛʦ ʪʠʩʢʫ ʥʘ ʩʠʩʪʝʤʫ ʜʘʪʯʠʢʽʚ ʘʙʦ, ʥʘʚʧʘʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʠʩʢʫ 

ʜʘʪʯʠʢʽʚ ʥʘ ʦʙ'ʻʢʪ. ɹʝʟʢʦʥʪʘʢʪʥʽ ʤʝʪʦʜʠ ʬʦʨʤʫʶʪʴ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʨʝʻʩʪʨʘʮʽʾ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɯʩʥʫʶʪʴ ʪʘʢʦʞ ʧʨʦʤʽʞʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʟʦʙʨʘʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʢʦʥʪʘʢʪʥʠʤ ʤʝʪʦʜʦʤ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʠʩʢʫ ʥʘ 

ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʫ ʧʘʥʝʣʴ) ʬʦʨʤʫʻʪʴʩʷ ʧʝʨʚʠʥʥʝ ʟʦʙʨʘʞʝʥʥʷ, ʘ ʧʦʪʽʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʤʝʪʦʜʫ (ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʧʘʥʝʣʽ) ʩʪʚʦʨʶʻʪʴʩʷ 

ʮʠʬʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ. 

ɿʦʙʨʘʞʝʥʥʷ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʝʢʪʦʨʥʠʤʠ ʘʙʦ 

ʨʘʩʪʨʦʚʠʤʠ [1, 2]. ɺʝʢʪʦʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʮʝʩʫ 

ʤʘʣʶʚʘʥʥʷ, ʽʥʚʘʨʽʘʥʪʥʦ ʜʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʦʙʝʨʪʘʥʥʷ ʪʘ ʽʥʰʠʭ ʧʨʦʝʢʪʠʚʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ. ʁʦʛʦ ʦʧʠʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʽʥʩʪʨʫʢʮʽʡ ʜʣʷ ʤʘʣʶʚʘʥʥʷ ʪʘ ʛʨʘʬʽʯʥʠʭ 

ʧʨʠʤʽʪʠʚʽʚ. ʊʘʢʠʡ ʪʠʧ ʟʦʙʨʘʞʝʥʥʷ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢʱʦ ʥʘ ʥʴʦʤʫ 

ʧʨʠʩʫʪʥʽ ʧʨʦʩʪʽ ʦʙ'ʻʢʪʠ ʪʘ ʾʭ ʥʝʙʘʛʘʪʦ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʨʦʟʤʽʨʠ 

ʪʘʢʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʪʦʤʫ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ 

ʬʦʪʦʛʨʘʬʽʯʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʘʩʪʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ. 

ɽʣʝʤʝʥʪʘʨʥʦʶ ʦʜʠʥʠʮʝʶ ʨʘʩʪʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʻ ʧʽʢʩʝʣʴ. ʗʢʱʦ ʨʘʩʪʨʦʚʝ 

ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʤʘʪʨʠʮʶ, ʪʦ ʧʽʢʩʝʣʴ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʝʣʝʤʝʥʪʫ ʤʘʪʨʠʮʽ. 

ʈʘʩʪʨʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʙʽʥʘʨʥʽ, ʧʽʚʪʦʥʦʚʽ, ʢʦʣʴʦʨʦʚʽ ʪʘ 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʽ. ɹʽʥʘʨʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʘʶʪʴ ʜʚʘ ʨʽʚʥʽ ʷʩʢʨʘʚʦʩʪʽ, ʜʝ ʦʜʠʥ 
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ʚʽʜʧʦʚʽʜʘʻ ʬʦʥʫ, ʘ ʽʥʰʠʡ - ʦʙ'ʻʢʪʫ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ɼʦ ʦʢʨʝʤʦʛʦ ʪʠʧʫ ʚʽʜʥʦʩʷʪʴ 

ʤʫʣʴʪʠʬʘʟʥʝ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʻ ʧʦʻʜʥʘʥʥʷʤ ʢʽʣʴʢʦʭ ʙʽʥʘʨʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚ 

ʽʥʜʝʢʩʦʚʘʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ [3]. ʇʨʠ ʮʴʦʤʫ ʦʙ'ʻʢʪʠ ʢʦʞʥʦʛʦ ʙʽʥʘʨʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʦʢʨʝʤʠʤ ʧʽʚʪʦʥʦʚʠʤ ʨʽʚʥʝʤ ʘʙʦ ʢʦʣʴʦʨʦʤ. 

ʄʫʣʴʪʠʬʘʟʥʝ ʟʦʙʨʘʞʝʥʥʷ ʦʪʨʠʤʫʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʜʫʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʙʽʥʘʨʥʠʭ ʦʙ'ʻʢʪʽʚ, ʪʦʙʪʦ ʢʦʞʝʥ ʦʙ'ʻʢʪ ʘʙʦ ʛʨʫʧʘ ʦʙ'ʻʢʪʽʚ ʤʘʶʪʴ ʩʚʦʶ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʦʟʥʘʢʫ (ʜʣʷ ʤʫʣʴʪʠʬʘʟʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ - ʮʝ ʢʦʣʽʨ). ɺʦʥʦ 

ʫʩʧʘʜʢʦʚʫʻ ʚʩʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʥʘʨʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʜʝ ʥʫʣʴʦʚʠʡ ʨʽʚʝʥʴ ʢʦʣʴʦʨʫ 

ʚʽʜʧʦʚʽʜʘʻ ʬʦʥʫ, ʘ ʚʩʽ ʽʥʰʽ ʨʽʚʥʽ - ʦʙ'ʻʢʪʫ. ɿʚʠʯʘʡʥʦ, ʜʣʷ ʪʘʢʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʚʠʢʦʥʫʻʪʴʩʷ ʙʽʥʘʨʥʘ ʦʙʨʦʙʢʘ. ʄʝʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʬʘʟʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ - 

ʚʠʜʽʣʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʦʙ'ʻʢʪʽʚ ʧʨʷʤʦ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. 

  



8 
 
 

1.1 ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ 

ɿʚʫʢ - ʮʝ ʧʨʫʞʥʘ ʭʚʠʣʷ, ʷʢʘ ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʪʘ ʧʦʰʠʨʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʢʦʤʧʨʝʩʽʡʥʠʭ ʪʘ ʜʝʢʦʤʧʨʝʩʽʡʥʠʭ ʟʙʫʨʝʥʴ ʩʝʨʝʜʦʚʠʱʘ. ʋʣʴʪʨʘʟʚʫʢ - ʮʝ ʟʚʫʢ ʟ 

ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ, ʷʢʠʡ ʥʝ ʯʫʪʠ ʣʶʜʩʴʢʠʤ ʚʫʭʦʤ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʯʘʩʪʦʪʘ 

ʧʝʨʝʚʠʱʫʻ ʧʦʨʽʛ 20 ʢɻʮ. ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʭʚʠʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʦʙʨʘʟʽʚ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ ʣʶʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʜʽʘʛʥʦʩʪʠʢʘ - ʮʝ ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ ʣʶʜʠʥʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʭʚʠʣʴ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʜʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʧʝʮʽʘʣʴʥʠʡ ʘʧʘʨʘʪ, ʷʢʠʡ ʛʝʥʝʨʫʻ 

ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʭʚʠʣʽ ʪʘ ʧʨʠʡʤʘʻ ʾʭ ʚʽʜʙʠʪʪʷ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʽʥʬʦʨʤʘʮʽʷ ʦʙʨʦʙʣʷʻʪʴʩʷ ʢʦʤʧ'ʶʪʝʨʦʤ ʪʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ 

ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʣʽʢʘʨ ʤʦʞʝ ʜʦʩʣʽʜʠʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʙʘʛʘʪʴʦʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ, ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ, ʥʝʡʨʦʣʦʛʽʯʥʠʭ, 

ʦʥʢʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʧʣʦʜʘ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ. ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʻ 

ʙʝʟʧʝʯʥʠʤʠ ʪʘ ʥʝʽʥʚʘʟʠʚʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʫʥʠʢʥʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ 

ʧʘʮʽʻʥʪʘ.  

ʆʜʥʘʢ, ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʤʘʶʪʴ ʩʚʦʾ ʦʙʤʝʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʦʥʠ 

ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʪʦʯʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʚʫʟʣʽʚ ʪʘ ʧʫʭʣʠʥ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʤʠʣʢʦʚʠʭ ʜʽʘʛʥʦʟʽʚ. ʂʨʽʤ ʪʦʛʦ, ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʥʝ 

ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ, ʟʦʢʨʝʤʘ ʧʨʠ ʦʞʠʨʽʥʥʽ ʘʙʦ ʟʣʠʪʪʽ 

ʪʢʘʥʠʥ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʜʘʣʝʢʦ ʚʽʜ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ. 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʦʙʤʝʞʝʥʥʷ, ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʜʽʘʛʥʦʩʪʠʢʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʙʝʟʧʝʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ 

ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ ʣʶʜʠʥʠ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚʦʥʘ ʥʝ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʦʥʽʟʫʶʯʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʪʘ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʠʟʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ 

ʨʘʜʽʘʮʽʡʥʦʾ ʭʚʦʨʦʙʠ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʤʘʶʪʴ ʜʫʞʝ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʴ ʚ 

ʤʝʜʠʮʠʥʽ ʪʘ ʽʥʰʠʭ ʩʬʝʨʘʭ, ʪʘʢʠʭ ʷʢ ʥʘʫʢʘ ʪʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʘʢʫʩʪʠʯʥʦʾ ʪʝʭʥʽʢʠ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʻ 

ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʩʪʘʥ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʧʨʦʮʝʩʽʚ. 

ʆʪʞʝ, ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʽʘʛʥʦʩʪʠʢʠ ʚ 

ʤʝʜʠʮʠʥʽ, ʘ ʪʘʢʦʞ ʤʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʴ ʚ ʥʘʫʮʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʙʝʟʧʝʯʥʠʤ ʪʘ ʥʝʽʥʚʘʟʠʚʥʠʤ ʤʝʪʦʜʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʥʫʪʨʽʰʥʽ ʦʨʛʘʥʠ ʪʘ ʪʢʘʥʠʥʠ ʣʶʜʠʥʠ. 
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1.2 ʊʝʢʩʪʫʨʘ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʽʥʪʨʦʩʢʦʧʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʊʝʢʩʪʫʨʘ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʽʥʪʨʦʩʢʦʧʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚʽʜʦʙʨʘʞʘʻ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʫ ʪʢʘʥʠʥ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ 

ʪʝʭʥʦʣʦʛʽʾ. ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʽʥʪʨʦʩʢʦʧʽʷ ʻ ʤʝʪʦʜʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ 

ʽ ʪʢʘʥʠʥ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʭʚʠʣʴ ʟ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ.  

ʊʝʢʩʪʫʨʘ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʤʦʞʝ ʤʽʩʪʠʪʠ ʨʽʟʥʽ ʚʽʟʫʘʣʴʥʽ ʦʟʥʘʢʠ, 

ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʫʣʴʪʨʘʟʚʫʢʫ ʟ ʪʢʘʥʠʥʦʶ. ɼʝʷʢʽ ʟ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʦʟʥʘʢ ʪʝʢʩʪʫʨʠ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʽʥʪʨʦʩʢʦʧʽʯʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ 

ʚʢʣʶʯʘʶʪʴ:  

ɽʭʦʛʝʥʥʽʩʪʴ - ʮʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʨʽʟʥʠʮʶ ʫ ʟʜʘʪʥʦʩʪʽ 

ʪʢʘʥʠʥʠ ʚʽʜʙʠʚʘʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʭʚʠʣʽ. ʊʢʘʥʠʥʠ ʟ ʚʠʩʦʢʦʶ ʝʭʦʛʝʥʥʽʩʪʶ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʷʩʢʨʘʚʠʤʠ, ʪʦʜʽ ʷʢ ʪʢʘʥʠʥʠ ʟ ʥʠʟʴʢʦʶ ʝʭʦʛʝʥʥʽʩʪʶ - ʪʝʤʥʠʤʠ. 

ɽʭʦʛʝʥʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʧʦʢʘʟʥʠʢʦʤ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʪʢʘʥʠʥʘʭ.  

ʉʪʨʫʢʪʫʨʘ - ʪʝʢʩʪʫʨʘ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʽ ʪʠʧʠ 

ʩʪʨʫʢʪʫʨʠ, ʪʘʢʽ ʷʢ ʦʜʥʦʨʽʜʥʘ, ʟʝʨʥʠʩʪʘ, ʰʘʨʫʚʘʪʘ, ʩʦʪʦʚʘ ʪʘ ʽʥʰʽ. ʎʽ ʩʪʨʫʢʪʫʨʥʽ 

ʦʟʥʘʢʠ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʪʢʘʥʠʥʠ ʘʙʦ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ.  

ɽʭʦʛʨʘʬʽʯʥʘ ʪʝʢʩʪʫʨʘ - ʮʝ ʘʥʘʣʽʟ ʛʨʘʜʽʻʥʪʽʚ ʷʩʢʨʘʚʦʩʪʽ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ 

ʧʽʢʩʝʣʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ɺʽʟʫʘʣʴʥʦ ʮʝ ʤʦʞʝ ʚʠʷʚʣʷʪʠʩʷ ʷʢ ʰʘʨʫʚʘʪʽʩʪʴ, ʣʦʢʘʣʴʥʽ 

ʟʤʽʥʠ ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʨʽʟʥʽ ʰʘʙʣʦʥʠ. 

ʉʧʝʢʣ-ʪʝʢʩʪʫʨʘ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʟʦʙʨʘʞʝʥʥʷʭ ʻ ʦʩʦʙʣʠʚʦʶ ʪʠʧʦʚʦʶ 

ʩʪʨʫʢʪʫʨʦʶ, ʷʢʘ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʩʧʝʢʣʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʭʚʠʣʴ, ʨʦʟʩʽʷʥʠʭ ʨʽʟʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʪʢʘʥʠʥ ʘʙʦ 

ʦʨʛʘʥʽʚ[14, 15]. ʎʷ ʪʝʢʩʪʫʨʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʘʣʠʭ ʨʦʟʤʠʪʠʭ ʧʣʷʤʦʢ ʘʙʦ 

ʟʝʨʥʠʩʪʦʩʪʽ, ʱʦ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʚʩʴʦʤʫ ʟʦʙʨʘʞʝʥʥʶ, ʥʘʜʘʶʯʠ ʡʦʤʫ 

ʛʨʘʥʫʣʴʦʚʘʥʠʡ ʚʠʛʣʷʜ.  
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ʉʧʝʢʣ-ʪʝʢʩʪʫʨʘ ʤʦʞʝ ʫʩʢʣʘʜʥʶʚʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʪʘ ʘʥʘʣʽʟ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. ɺʦʥʘ ʤʦʞʝ ʟʘʚʘʞʘʪʠ ʩʧʨʠʡʥʷʪʪʶ ʜʝʪʘʣʝʡ ʪʘ 

ʟʥʠʞʫʚʘʪʠ ʢʦʥʪʨʘʩʪʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ ʯʝʨʝʟ ʩʧʝʢʣ-ʰʫʤ[16]. ʆʜʥʘʢ, ʩʧʝʢʣ-

ʪʝʢʩʪʫʨʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʢʘʥʠʥ 

ʪʘ ʦʨʛʘʥʽʚ.  

ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʧʝʢʣ-ʪʝʢʩʪʫʨʘ ʚʽʜʦʙʨʘʞʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʢʘʥʠʥ, ʪʘʢʽ 

ʷʢ ʱʽʣʴʥʽʩʪʴ, ʩʪʨʫʢʪʫʨʘ ʪʘ ʦʜʥʦʨʽʜʥʽʩʪʴ. ɰʾ ʘʥʘʣʽʟ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʷʚʠʪʠ 

ʘʥʦʤʘʣʽʾ, ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʪʘ ʚʫʟʣʠ ʚ ʪʢʘʥʠʥʘʭ, ʱʦ ʩʧʨʠʷʻ ʧʦʩʪʘʥʦʚʮʽ ʜʽʘʛʥʦʟʫ 

ʪʘ ʧʨʠʡʥʷʪʪʶ ʨʽʰʝʥʴ ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ. ɿʘʚʜʷʢʠ ʢʦʨʠʩʥʽʡ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʥʦʩʠʪʴ 

ʩʧʝʢʣ-ʪʝʢʩʪʫʨʘ, ʾʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʨʦʟʨʦʙʢʘʭ ʥʦʚʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʽʜʪʨʠʤʢʠ ʜʽʘʛʥʦʩʪʠʢʠ. ʄʝʪʦʶ 

ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʻ ʚʠʪʷʛʥʝʥʥʷ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʽ ʩʧʝʢʣ-ʪʝʢʩʪʫʨʠ, ʧʦʣʽʧʰʝʥʥʷ 

ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ, ʟʤʝʥʰʝʥʥʷ ʰʫʤʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ.  

ʆʪʞʝ, ʩʧʝʢʣ-ʪʝʢʩʪʫʨʘ, ʥʝʩʫʯʠ ʷʢ ʧʝʚʥʽ ʚʠʢʣʠʢʠ, ʪʘʢ ʽ ʤʦʞʣʠʚʦʩʪʽ, ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʜʽ ʘʛʥʦʩʪʠʢʠ ʪʘ ʦʙʨʦʙʢʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, 

ʥʘʜʘʶʯʠ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʢʘʥʠʥʠ ʪʘ ʦʨʛʘʥʠ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʽʥʪʨʦʩʢʦʧʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʘʥʘʣʽʟ 

ʪʝʢʩʪʫʨʥʠʭ ʦʟʥʘʢ, ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ, ʯʘʩʪʦʪʥʠʡ ʘʥʘʣʽʟ ʪʘ ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. ʂʦʤʙʽʥʘʮʽʷ ʮʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʧʦʚʥʝ ʪʘ ʦʙ'ʻʢʪʠʚʥʝ 

ʨʦʟʫʤʽʥʥʷ ʪʝʢʩʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ.  

ɸʥʘʣʽʟ ʪʝʢʩʪʫʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʽʥʪʨʦʩʢʦʧʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʤʘʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ. ʅʘʧʨʠʢʣʘʜ, ʚ ʨʘʜʽʦʣʦʛʽʾ ʚʽʥ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʫʭʣʠʥ, ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʩʪʫʧʝʥʷ 

ʟʣʦʷʢʽʩʥʦʩʪʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʾʭ ʟʤʽʥ ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ. ʊʝʢʩʪʫʨʥʠʡ ʘʥʘʣʽʟ ʪʘʢʦʞ 
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ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʧʨʠ ʦʮʽʥʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʦʚʦʦʙʽʛʫ, ʚʠʷʚʣʝʥʥʽ ʟʘʧʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʦʮʽʥʮʽ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʽʩʣʷ ʪʨʘʚʤʠ ʘʙʦ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ.  

ɼʦʜʘʪʢʦʚʦ, ʪʝʢʩʪʫʨʥʠʡ ʘʥʘʣʽʟ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʣʷ ʚʠʚʯʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʪʝʢʩʪʫʨʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʢʘʥʠʥ ʪʘ ʢʣʽʥʽʯʥʠʤʠ ʘʙʦ ʧʘʪʦʣʦʛʽʯʥʠʤʠ 

ʩʪʘʥʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʥʘʰʝ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ 

ʨʦʟʚʠʚʘʪʠ ʥʦʚʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ.  

ʆʪʞʝ, ʘʥʘʣʽʟ ʪʝʢʩʪʫʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʽʥʪʨʦʩʢʦʧʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʻ 

ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʤʝʜʠʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʭ. ɺʽʥ ʜʦʧʦʤʘʛʘʻ 

ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʫ ʪʘ ʦʙ'ʻʢʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʢʘʥʠʥʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʧʽʜʪʨʠʤʢʫ ʫ ʧʨʠʡʥʷʪʪʽ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ ʪʘ ʧʦʣʽʧʰʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ. 
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2. ʊɽʂʉʊʋʈʅɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

2.1  ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʝʢʩʪʫʨ 

ʊʝʢʩʪʫʨʘ - ʮʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ 

ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʟʦʙʨʘʞʝʥʥʽ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʪʝʢʩʪʫʨʘ 

ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʷʢ ʤʘʣʦ-ʘʙʦ ʜʫʞʝ-ʧʦʚʪʦʨʶʚʘʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʫ 

ʟʦʙʨʘʞʝʥʥʽ[4, 5, 6]. ʊʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʦʧʠʩʫ, ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ. 

ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʚʠʟʥʘʯʝʥʴ ʪʝʢʩʪʫʨ ʜʘʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʚ ʛʨʘʬʽʯʥʦʤʫ 

ʜʠʟʘʡʥʽ ʪʘ ʤʠʩʪʝʮʪʚʽ. ɯʜʝʷ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦʙ ʥʘʤʘʣʶʚʘʪʠ ʨʽʟʥʽ ʪʝʢʩʪʫʨʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʢʦʣʴʦʨʠ ʪʘ ʬʦʨʤʠ. ɿʛʦʜʦʤ ʮʝʡ ʧʽʜʭʽʜ ʙʫʚ ʧʝʨʝʥʝʩʝʥʠʡ ʚ 

ʦʙʣʘʩʪʴ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ.  

ɯʩʥʫʻ ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʫʨ. ʆʜʥʘ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʢʣʘʩʠʬʽʢʘʮʽʡ ʧʦʣʷʛʘʻ ʫ ʨʦʟʤʝʞʫʚʘʥʥʽ ʪʝʢʩʪʫʨ ʥʘ ʦʩʥʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʪʘ ʨʝʛʫʣʷʨʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʫ ʟʦʙʨʘʞʝʥʥʽ. ɿʘ ʮʠʤ ʢʨʠʪʝʨʽʻʤ 

ʪʝʢʩʪʫʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʽʣʝʥʽ ʥʘ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ: ʨʝʛʫʣʷʨʥʽ, ʥʘʧʽʚʨʝʛʫʣʷʨʥʽ ʪʘ 

ʥʝʨʝʛʫʣʷʨʥʽ[10].  

 ʈʝʛʫʣʷʨʥʽ ʪʝʢʩʪʫʨʠ ʤʘʶʪʴ ʩʠʤʝʪʨʠʯʥʽ ʪʘ ʧʦʚʪʦʨʶʚʘʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ 

ʚʧʦʨʷʜʢʦʚʘʥʽ ʚ ʧʝʚʥʫ ʛʝʦʤʝʪʨʠʯʥʫ ʩʪʨʫʢʪʫʨʫ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʷʜʢʠ ʘʙʦ ʩʽʪʢʠ.  

 ʅʘʧʽʚʨʝʛʫʣʷʨʥʽ ʪʝʢʩʪʫʨʠ ʤʘʶʪʴ ʯʘʩʪʢʦʚʦ ʧʦʚʪʦʨʶʚʘʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ 

ʥʝ ʚʧʦʨʷʜʢʦʚʘʥʽ ʫ ʩʪʨʦʛʦʾ ʛʝʦʤʝʪʨʠʯʥʽʡ ʩʪʨʫʢʪʫʨʽ. ʇʨʠʢʣʘʜʦʤ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʝʨʝʚ'ʷʥʠʡ ʧʽʜʣʦʛʘ ʘʙʦ ʩʪʨʫʢʪʫʨʘ ʢʦʨʠ ʜʝʨʝʚʘ. 

 ʅʝʨʝʛʫʣʷʨʥʽ ʪʝʢʩʪʫʨʠ ʥʝ ʤʘʶʪʴ ʧʦʚʪʦʨʶʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʝʨʝʛʫʣʷʨʥʠʤʠ ʚ ʙʫʜʴ- ʷʢʦʤʫ ʩʝʥʩʽ. ʊʘʢʽ ʪʝʢʩʪʫʨʠ ʟʘʟʚʠʯʘʡ 

ʤʘʶʪʴ ʚʠʧʘʜʢʦʚʠʡ, ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʚʠʛʣʷʜ. ʇʨʠʢʣʘʜʘʤʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʢʘʤʽʥʥʷ, ʪʨʘʚʘ, ʭʤʘʨʠ ʪʦʱʦ.  
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ɯʥʰʠʤ ʩʧʦʩʦʙʦʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʫʨ ʻ ʧʦʜʽʣ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʝʢʩʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʘ ʮʠʤ ʢʨʠʪʝʨʽʻʤ ʪʝʢʩʪʫʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʥʘ 

ʰʝʩʪʠ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ: ʪʦʯʢʦʚʽ, ʣʽʥʽʡʥʽ, ʧʦʚʝʨʭʥʝʚʽ, ʦʙ'ʻʤʥʽ, ʥʝʜʝʪʝʨʤʽʥʦʚʘʥʽ ʪʘ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽ[9].  

 ʊʦʯʢʦʚʽ ʪʝʢʩʪʫʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʢʨʝʤʠʤʠ ʪʦʯʢʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ 

ʨʽʟʥʠʡ ʢʦʣʽʨ ʪʘ ʷʩʢʨʘʚʽʩʪʴ. ʇʨʠʢʣʘʜʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʦʨʽ ʥʘ 

ʟʦʙʨʘʞʝʥʥʽ ʥʝʙʘ ʘʙʦ ʩʥʽʞʠʥʢʠ ʚ ʟʠʤʦʚʦʤʫ ʧʝʡʟʘʞʽ.  

 ʃʽʥʽʡʥʽ ʪʝʢʩʪʫʨʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʷʤʠʤʠ, ʢʨʠʚʠʤʠ, ʧʝʨʝʨʠʚʯʘʩʪʠʤʠ ʘʙʦ ʩʧʣʝʪʝʥʠʤʠ. ʇʨʠʢʣʘʜʘʤʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʨʦʞʢʠ, ʟʘʯʘʨʦʚʘʥʽ ʛʫʩʪʠʥʠ ʘʙʦ ʧʣʝʪʝʥʽ ʢʠʣʠʤʠ.  

 ʇʦʚʝʨʭʥʝʚʽ ʪʝʢʩʪʫʨʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʘʣʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʟʦʙʨʘʞʝʥʥʷ. ʇʨʠʢʣʘʜʘʤʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʨʘ, ʣʠʩʪʷ ʜʝʨʝʚ, ʘʙʦ ʙʨʫʢʽʚʢʘ.  

 ʆʙ'ʻʤʥʽ ʪʝʢʩʪʫʨʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʠʚʠʤʽʨʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʦʩʪʦʨʦʚʠʤʠ, ̫ ʢ ʢʫʙʠʢʠ ʘʙʦ ʢʫʣʽ, ʘʙʦ ʞ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʽʥʥʶ ʘʙʦ 

ʪʝʢʩʪʫʨʦʶ. ʇʨʠʢʣʘʜʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʽʥʠ ʙʫʜʽʚʝʣʴ ʘʙʦ ʦʙ'ʻʢʪʠ 

ʽʛʨʦʚʠʭ ʩʝʨʝʜʦʚʠʱ.  

 ʅʝʜʝʪʝʨʤʽʥʦʚʘʥʽ ʪʝʢʩʪʫʨʠ ʥʝ ʤʘʶʪʴ ʧʦʚʪʦʨʶʚʘʥʦʛʦ ʧʘʪʝʨʥʫ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʙʨʝ ʚʽʜʦʤʽ, ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ ʨʽʟʥʠʤʠ ʟʘ ʩʚʦʻʶ 

ʬʦʨʤʦʶ ʪʘ ʩʪʨʫʢʪʫʨʦʶ. ʇʨʠʢʣʘʜʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʦʜʘ ʘʙʦ ʭʤʘʨʠ.  

 ʉʪʨʫʢʪʫʨʦʚʘʥʽ ʪʝʢʩʪʫʨʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʛʝʦʤʝʪʨʠʯʥʦ ʚʧʦʨʷʜʢʦʚʘʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʚ ʧʝʚʥʠʭ ʧʨʘʚʠʣʘʭ ʪʘ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʘʭ. ʇʨʠʢʣʘʜʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʽ ʪʠʧʠ ʤʦʟʘʾʢ ʘʙʦ 

ʛʦʙʝʣʝʥʠ. 
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ʊʝʢʩʪʫʨʠ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʪʨʫʢʪʫʨʘ, 

ʬʦʨʤʘ, ʨʦʟʤʽʨ, ʛʫʩʪʦʪʘ ʽ ʢʦʣʽʨ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʤʝʪʦʜʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʫʨ: 

 ɿʘ ʩʪʨʫʢʪʫʨʦʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ ʩʠʤʝʪʨʽʷ, ʛʣʘʜʢʽʩʪʴ, 

ʰʘʙʣʦʥʥʽʩʪʴ, ʭʘʦʪʠʯʥʽʩʪʴ ʪʘ ʽʥʰʽ. ʅʘʧʨʠʢʣʘʜ, ʢʘʤ'ʷʥʘ ʧʦʚʝʨʭʥʷ ʤʘʻ 

ʭʘʨʘʢʪʝʨʥʫ ʥʝʨʽʚʥʽʩʪʴ ʽ ʛʨʫʙʫ ʩʪʨʫʢʪʫʨʫ, ʪʦʜʽ ʷʢ ʜʝʨʝʚʠʥʘ ʤʘʻ ʙʽʣʴʰ 

ʤ'ʷʢʫ ʽ ʧʨʠʻʤʥʫ ʥʘ ʜʦʪʠʢ ʩʪʨʫʢʪʫʨʫ.  

 ɿʘ ʬʦʨʤʦʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ ʢʨʫʛʣʘ, ʢʚʘʜʨʘʪʥʘ, 

ʧʨʷʤʦʢʫʪʥʘ, ʦʚʘʣʴʥʘ ʪʘ ʽʥʰʽ ʬʦʨʤʠ.  

 ɿʘ ʨʦʟʤʽʨʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ ʤʘʣʠʡ, ʩʝʨʝʜʥʽʡ ʽ 

ʚʝʣʠʢʠʡ ʨʦʟʤʽʨ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʫʨ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ.  

 ɿʘ ʛʫʩʪʦʪʦʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ ʛʫʩʪʠʡ, ʨʽʜʢʠʡ ʘʙʦ 

ʧʣʦʪʥʠʡ.  

 ɿʘ ʢʦʣʴʦʨʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ ʷʩʢʨʘʚʠʡ, ʪʝʤʥʠʡ, 

ʩʚʽʪʣʠʡ, ʙʘʨʚʠʩʪʠʡ ʪʘ ʽʥʰʽ.  

 ɿʘ ʦʨʽʻʥʪʘʮʽʻʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʘ, 

ʚʝʨʪʠʢʘʣʴʥʘ, ʜʽʘʛʦʥʘʣʴʥʘ, ʢʨʫʛʦʚʘ ʪʘ ʽʥʰʽ. 

 ɿʘ ʩʪʫʧʝʥʝʤ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ 

ʨʝʛʫʣʷʨʥʘ ʘʙʦ ʥʝʨʝʛʫʣʷʨʥʘ ʩʪʨʫʢʪʫʨʘ. ʅʘʧʨʠʢʣʘʜ, ʫʟʦʨʠ ʥʘ ʪʢʘʥʠʥʘʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʠʪʴ ʨʝʛʫʣʷʨʥʠʤʠ, ʪʦʜʽ ʷʢ ʪʝʢʩʪʫʨʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʧʨʠʨʦʜʥʠʤʠ ʬʦʨʤʘʤʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʨʝʛʫʣʷʨʥʠʤʠ.  

 ɿʘ ʯʘʩʪʦʪʦʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʪʘ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʽ ʪʝʢʩʪʫʨʠ. ɺʠʩʦʢʦʯʘʩʪʦʪʥʽ ʪʝʢʩʪʫʨʠ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ 

ʜʝʪʘʣʝʡ ʪʘ ʤʘʣʝʥʴʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʦʜʽ ʷʢ ʥʠʟʴʢʦʯʘʩʪʦʪʥʽ ʪʝʢʩʪʫʨʠ 

ʤʘʶʪʴ ʙʽʣʴʰʫ ʛʝʦʤʝʪʨʠʯʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʤʝʥʰʝ ʜʝʪʘʣʝʡ.  
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 ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ ʩʪʘʪʠʯʥʽ ʪʘ 

ʜʠʥʘʤʽʯʥʽ ʪʝʢʩʪʫʨʠ. ʉʪʘʪʠʯʥʽ ʪʝʢʩʪʫʨʠ ʥʝ ʤʽʩʪʷʪʴ ʨʫʭʣʠʚʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʪʦʜʽ ʷʢ ʜʠʥʘʤʽʯʥʽ ʪʝʢʩʪʫʨʠ ʤʽʩʪʷʪʴ ʨʫʭʣʠʚʽ ʝʣʝʤʝʥʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʭʚʠʣʽ ʥʘ ʚʦʜʽ ʘʙʦ ʣʠʩʪʷ ʥʘ ʜʝʨʝʚʽ.  

 ɿʘ ʪʠʧʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ ʜʝʢʦʨʘʪʠʚʥʽ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʽʥʰʽ. ɼʝʢʦʨʘʪʠʚʥʽ ʪʝʢʩʪʫʨʠ, ʪʘʢʽ ʷʢ ʫʟʦʨʠ ʥʘ 

ʪʢʘʥʠʥʘʭ ʘʙʦ ʦʙʢʣʘʜʠʥʢʠ ʢʥʠʞʦʢ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʝʩʪʝʪʠʯʥʦʾ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʪʝʢʩʪʫʨʠ, ʪʘʢʽ ʷʢ ʟʝʨʥʠʩʪʽʩʪʴ ʧʘʧʝʨʫ 

ʘʙʦ ʰʦʨʩʪʢʽʩʪʴ ʰʣʽʬʦʚʘʥʦʛʦ ʜʝʨʝʚʘ, ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʎʽ ʤʝʪʦʜʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʫʨ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, 

ʪʘʢʠʭ ʷʢ ʢʦʤʧ'ʶʪʝʨʥʠʡ ʟʽʨ, ʦʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʴ, ʛʨʘʬʽʢʘ, ʪʝʢʩʪʠʣʴʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʪʘ ʽʥʰʽ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʝʢʩʪʫʨ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʙʘʛʘʪʴʦʭ 

ʟʘʚʜʘʥʥʷʭ, ʪʘʢʠʭ ʷʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ, ʘʥʘʣʽʟ ʤʝʜʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ, ʟʦʙʨʘʞʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʽʥʰʠʭ.  

ʂʨʽʤ ʪʦʛʦ, ʪʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʝʢʩʪʫʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʝʨʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤ ʫ ʛʘʣʫʟʽ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʪʘ ʜʠʟʘʡʥʫ, ʜʝ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʥʦʚʽ 

ʫʥʽʢʘʣʴʥʽ ʪʝʢʩʪʫʨʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʙʦ ʽʥʰʠʭ ʧʨʦʝʢʪʘʭ.  

ʋ ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʪʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʻ ʚʘʞʣʠʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʫ ʙʘʛʘʪʴʦʭ ʜʠʩʮʠʧʣʽʥʘʭ, ʪʘʢʠʭ ʷʢ ʤʘʪʝʤʘʪʠʢʘ, ʬʽʟʠʢʘ, ʙʽʦʣʦʛʽʷ, ʭʽʤʽʷ 

ʪʘ ʽʥʰʽ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʷʢ ʢʨʠʩʪʘʣʠ, ʧʦʚʝʨʭʥʽ, ʪʢʘʥʠʥʠ, 

ʪʫʨʙʫʣʝʥʪʥʽ ʧʦʪʦʢʠ ʪʘ ʽʥʰʽ. 
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2.2  ɸʥʘʣʽʟ ʪʝʢʩʪʫʨ 

ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫʨ - ʮʝ ʤʘʪʝʤʘʪʠʯʥʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʢʩʪʫʨ ʟʦʙʨʘʞʝʥʴ. ʎʽ ʤʝʪʦʜʠ 

ʜʦʟʚʦʣʷʶʪʴ ʦʧʠʩʫʚʘʪʠ ʪʘ ʧʦʨʽʚʥʶʚʘʪʠ ʪʝʢʩʪʫʨʠ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʜʣʷ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ. ɼʝʷʢʽ ʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ 

ʘʥʘʣʽʟʫ ʪʝʢʩʪʫʨ ʚʢʣʶʯʘʶʪʴ: 

 ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ: ʮʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʜʣʷ ʦʧʠʩʫ ʪʝʢʩʪʫʨ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ʎʽ ʧʘʨʘʤʝʪʨʠ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʜʠʩʧʝʨʩʽʶ, ʢʦʨʝʣʷʮʽʶ ʪʘ ʽʥʰʽ ʤʽʨʠ ʮʝʥʪʨʘʣʴʥʦʾ ʪʘ 

ʨʦʟʧʦʜʽʣʴʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

 ʄʝʪʦʜ ʧʝʨʝʪʠʥʥʠʭ ʤʘʪʨʠʮʴ: ʮʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʘʪʨʠʮʽ 

ʟʘʣʝʞʥʦʩʪʽ, ̫ ʢʽ ʦʧʠʩʫʶʪʴ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʧʽʢʩʝʣʷʤʠ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. 

ʎʽ ʤʘʪʨʠʮʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʨʽʻʥʪʘʮʽʶ ʪʘ 

ʬʦʨʤʫ ʪʝʢʩʪʫʨʥʠʭ ʩʪʨʫʢʪʫʨ. 

 ʂʦʝʬʽʮʽʻʥʪʠ ʪʝʢʩʪʫʨ: ʮʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʪʝʢʩʪʫʨ 

ʯʝʨʝʟ ʢʦʦʨʜʠʥʘʪʠ ʪʘ ʘʤʧʣʽʪʫʜʫ ʚʝʡʚʣʝʪ-ʬʫʥʢʮʽʡ. ɺʝʡʚʣʝʪ-ʬʫʥʢʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʙʠʪʪʷ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʥʝʚʝʣʠʢʽ ʯʘʩʪʠʥʠ ʟ 

ʨʽʟʥʦʶ ʯʘʩʪʦʪʦʶ. 

 ɯʥʰʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫʨ: ʜʦ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʤʦʞʫʪʴ ʚʽʜʥʦʩʠʪʠʩʷ 

ʬʨʘʢʪʘʣʴʥʠʡ ʘʥʘʣʽʟ, ʩʝʛʤʝʥʪʘʮʽʷ ʟʦʙʨʘʞʝʥʴ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ. 

ʂʦʞʝʥ ʟ ʮʠʭ ʤʝʪʦʜʽʚ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʪʘ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫʨ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʨʘʱʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʜʝʢʽʣʴʢʦʭ ʤʝʪʦʜʽʚ. 
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ʄʘʪʨʠʮʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʨʽʚʥʽʚ ʩʽʨʦʛʦ (GLCM - Grey-Level Co-occurrence 

Matrix) ʻ ʦʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫʨʠ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ. 

GLCM - ʮʝ ʢʚʘʜʨʘʪʥʘ ʤʘʪʨʠʮʷ, ɦ ʦ ʚʽʜʦʙʨʘʞʘʻ ʪʝ, ̫ ʢ ʯʘʩʪʦ ʧʽʢʩʝʣʽ ʟ ʧʝʚʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʷʩʢʨʘʚʦʩʪʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ ʦʜʠʥ ʟ ʦʜʥʠʤ ʥʘ ʟʦʙʨʘʞʝʥʥʽ[11, 12]. 

ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʨʽʟʥʠʭ ʪʝʢʩʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʦʙʨʘʞʝʥʥʷ, ʪʘʢʠʭ ʷʢ ʢʦʥʪʨʘʩʪ, ʢʦʨʝʣʷʮʽʷ, ʦʜʥʦʨʽʜʥʽʩʪʴ, ʝʥʝʨʛʽʷ ʪʘ ʽʥʰʽ. 

 

ʈʠʩ. 1. ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ GLCM ʟ ʘʟʠʤʫʪʦʤ 0ʦ 

ʄʘʪʨʠʮʷ GLCM ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʽʡ 

ʧʘʨʽ ʟʥʘʯʝʥʴ ʷʩʢʨʘʚʦʩʪʽ ʧʽʢʩʝʣʽʚ. ɿʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ (i,j) ʤʘʪʨʠʮʽ GLCM 

ʚʽʜʦʙʨʘʞʘʻ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ, ʢʦʣʠ ʧʽʢʩʝʣ ʟʽ ʟʥʘʯʝʥʥʷʤ ʷʩʢʨʘʚʦʩʪʽ i ʟʥʘʭʦʜʠʪʴʩʷ 

ʧʦʨʫʯ ʽʟ ʧʽʢʩʝʣʝʤ ʟʽ ʟʥʘʯʝʥʥʷʤ ʷʩʢʨʘʚʦʩʪʽ j. 

ʄʘʪʨʠʮʷ GLCM ʟʘʟʚʠʯʘʡ ʦʙʯʠʩʣʶʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʟʩʫʚʫ (dx, dy) 

ʪʘ ʟʤʽʥʶʶʯʦʛʦʩʷ ʯʠʩʣʘ ʨʽʚʥʽʚ ʷʩʢʨʘʚʦʩʪʽ N. ɼʣʷ ʢʦʞʥʦʾ ʢʦʤʙʽʥʘʮʽʾ (dx, dy) ʪʘ N 

ʙʫʜʝ ʩʪʚʦʨʝʥʘ ʩʚʦʷ ʤʘʪʨʠʮʷ GLCM. 

ʊʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟ ʤʘʪʨʠʮʽ 

GLCM, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʦʙʯʠʩʣʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʪʨʠʮʽ. ʅʘʧʨʠʢʣʘʜ, ʢʦʥʪʨʘʩʪ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʠʡ ʷʢ ʩʫʤʘ ʨʽʟʥʠʮʴ ʢʚʘʜʨʘʪʽʚ 

ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ GLCM, ʘ ʝʥʝʨʛʽʷ - ʷʢ ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ GLCM. 
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ʂʦʨʝʣʷʮʽʷ ʪʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʯʠʩʣʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʪʨʠʮʽ GLCM. 

ʄʘʪʨʠʮʷ GLCM ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʘ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʙʨʘʞʝʥʴ, 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ, ʘʥʘʣʽʟʫ ʪʝʢʩʪʫʨʠ ʪʘ ʽʥʰʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ 

ʟʦʙʨʘʞʝʥʴ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ. ʅʘʧʨʠʢʣʘʜ, ʚ ʤʝʜʠʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ GLCM 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʫ ʪʢʘʥʠʥʘʭ, ʪʘʢʠʭ ʷʢ ʨʘʢ, ʰʣʷʭʦʤ 

ʘʥʘʣʽʟʫ ʪʝʢʩʪʫʨʠ ʥʘ ʤʝʜʠʯʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ[13]. 

ɿʘʛʘʣʴʥʘ ʽʜʝʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʨʠʮʽ GLCM ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʝʚʥʽ 

ʪʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʜʦʙʫʪʽ ʟ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ 

ʤʽʞ ʧʽʢʩʝʣʷʤʠ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʘ ʥʝ ʟ ʦʢʨʝʤʠʭ ʧʽʢʩʝʣʽʚ ʦʢʨʝʤʦ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʚ'ʷʟʢʠ ʤʽʞ 

ʧʽʢʩʝʣʷʤʠ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ, ʤʘʪʨʠʮʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʨʽʚʥʽʚ ʩʽʨʦʛʦ (GLCM) ʻ ʢʦʨʠʩʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʦʙʨʘʞʝʥʥʷ, ʟʦʢʨʝʤʘ 

ʢʦʥʪʨʘʩʪʫ, ʢʦʨʝʣʷʮʽʾ, ʦʜʥʦʨʽʜʥʦʩʪʽ, ʝʥʝʨʛʽʾ ʪʘ ʽʥʰʠʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʨʠʮʽ 

GLCM ʟʥʘʡʰʣʦ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʷʢ ʤʝʜʠʯʥʘ 

ʜʽʘʛʥʦʩʪʠʢʘ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ ʪʘ ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ. 

ʂʫʪʦʚʠʡ ʜʨʫʛʠʡ ʤʦʤʝʥʪ (Angular Second Moment, ASM) - ʮʝ ʦʜʠʥ ʟ 

ʧʘʨʘʤʝʪʨʽʚ ʪʝʢʩʪʫʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʟ ʤʘʪʨʠʮʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʨʽʚʥʽʚ ʩʽʨʦʛʦ (GLCM) ʟʦʙʨʘʞʝʥʥʷ. ASM ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ 

ʦʜʥʦʨʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʽʚ ʩʽʨʦʛʦ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʪʦʙʪʦ ʚʽʥ ʚʢʘʟʫʻ ʥʘ ʪʝ, 

ʥʘʩʢʽʣʴʢʠ ʯʘʩʪʦ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʟʦʙʨʘʞʝʥʥʽ.  
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ASM ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

 ASM = ∑ 푃 ,,  

ʜʝ P(i,j) - ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʽ GLCM, ʱʦ ʚʽʜʧʦʚʽʜʘʻ i-ʤʫ ʪʘ j-ʤʫ ʟʥʘʯʝʥʥʷʤ ʩʽʨʦʛʦ ʥʘ 

ʟʦʙʨʘʞʝʥʥʽ.  

ɿʥʘʯʝʥʥʷ ASM ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 1, ʜʝ 0 ʚʽʜʧʦʚʽʜʘʻ 

ʘʙʩʦʣʶʪʥʽʡ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʽʚ ʩʽʨʦʛʦ, ʘ 1 ʚʽʜʧʦʚʽʜʘʻ ʘʙʩʦʣʶʪʥʽʡ 

ʦʜʥʦʨʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ, ʚʢʘʟʫʻ ʥʘ ʩʪʫʧʽʥʴ ʦʜʥʦʨʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʽʚ ʩʽʨʦʛʦ ʥʘ 

ʟʦʙʨʘʞʝʥʥʽ 

ʂʦʥʪʨʘʩʪ - ʮʝ ʪʝʢʩʪʫʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʘ ʦʧʠʩʫʻ ʨʽʟʥʠʮʶ 

ʤʽʞ ʷʩʢʨʘʚʽʩʪʶ ʩʫʩʽʜʥʽʭ ʧʽʢʩʝʣʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ʂʦʥʪʨʘʩʪ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ 

ʥʘ ʦʩʥʦʚʽ ʤʘʪʨʠʮʽ ʢʦʚʘʨʽʘʮʽʾ ʛʨʘʜʽʻʥʪʽʚ GLCM, ʷʢʘ ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʯʘʩʪʦ ʧʘʨʠ 

ʧʽʢʩʝʣʽʚ ʟ ʧʝʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʷʩʢʨʘʚʦʩʪʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ ʦʜʠʥ ʟ ʦʜʥʠʤ ʥʘ 

ʟʦʙʨʘʞʝʥʥʽ. ɿʥʘʯʝʥʥʷ ʢʦʥʪʨʘʩʪʫ ʚʠʩʦʢʝ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʩʫʩʽʜʥʽʭ 

ʧʽʢʩʝʣʽʚ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ, ʽ ʥʠʟʴʢʝ, ʷʢʱʦ ʚʦʥʠ ʙʣʠʟʴʢʽ ʦʜʥʝ 

ʜʦ ʦʜʥʦʛʦ. 

ʄʘʪʝʤʘʪʠʯʥʦ ʢʦʥʪʨʘʩʪ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʂʦʥʪʨʘʩʪ = ∑ 푃 ,, (푖 − 푗)  

ɿʥʘʯʝʥʥʷ ʢʦʥʪʨʘʩʪʫ ʣʝʞʠʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ (N-1)^2, ʜʝ N - ʢʽʣʴʢʽʩʪʴ 

ʨʽʚʥʽʚ ʷʩʢʨʘʚʦʩʪʽ ʚ ʟʦʙʨʘʞʝʥʥʽ. ɺʝʣʠʢʽ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʘʩʪʫ ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰ 

ʚʠʨʘʟʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʷʩʢʨʘʚʦʩʪʽ ʩʫʩʽʜʥʽʭ ʧʽʢʩʝʣʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʘ 

ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʘʩʪʫ ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʫ ʪʝʢʩʪʫʨʫ. 

ʂʦʨʝʣʷʮʽʷ - ʮʝ ʪʝʢʩʪʫʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʘ ʦʧʠʩʫʻ ʩʪʫʧʽʥʴ 

ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʷʩʢʨʘʚʦʩʪʽ ʧʽʢʩʝʣʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʷʢʘ 

ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʯʘʩʪʦ ʧʘʨʠ ʧʽʢʩʝʣʽʚ ʟ ʧʝʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʷʩʢʨʘʚʦʩʪʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ ʦʜʠʥ ʟ ʦʜʥʠʤ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ɿʥʘʯʝʥʥʷ ʢʦʨʝʣʷʮʽʾ ʙʣʠʟʴʢʝ ʜʦ 1, 
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ʷʢʱʦ ʧʽʢʩʝʣʽ ʟ ʙʣʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʷʩʢʨʘʚʦʩʪʽ ʟʘʟʚʠʯʘʡ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ 

ʦʜʠʥ ʟ ʦʜʥʠʤ, ʽ ʙʣʠʟʴʢʝ ʜʦ -1, ʷʢʱʦ ʧʽʢʩʝʣʽ ʟ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʷʩʢʨʘʚʦʩʪʽ 

ʟʘʟʚʠʯʘʡ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʥʝ ʤʘʶʪʴ 

ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ, ʟʥʘʯʝʥʥʷ ʢʦʨʝʣʷʮʽʾ ʙʫʜʝ ʙʣʠʟʴʢʝ ʜʦ ʥʫʣʷ.  

ʄʘʪʝʤʘʪʠʯʥʦ ʢʦʨʝʣʷʮʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʂʦʨʝʣʷʮʽʷ = ∑ 푃 ,, (푖 − 휇 ) 푖 − 휇 / (휎 )(휎 )  

ʜʝ Õi, Õj - ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ; 

ůi, ůj - ʩʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ 

Õi = ∑ 푖(푃 , ), ; Õj = ∑ 푗(푃 , ), ;  

휎  = ∑ 푃 ,, (푖 − µ) ; 휎  = ∑ 푃 ,, (푗 − µ)  

ʆʙʝʨʥʝʥʘ ʤʦʤʝʥʪʘʣʴʥʘ ʨʽʟʥʠʮʷ (IDM) - ʮʝ ʩʪʘʪʠʩʪʠʯʥʘ ʤʽʨʘ ʪʝʢʩʪʫʨ, ̫ ʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʝʢʩʪʫʨ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. IDM ʦʧʠʩʫʻ, 

ʥʘʩʢʽʣʴʢʠ ʙʣʠʟʴʢʦ ʨʦʟʧʦʜʽʣ ʧʘʨ ʧʽʢʩʝʣʽʚ ʜʦ ʜʽʘʛʦʥʘʣʴʥʦʾ ʣʽʥʽʾ ʤʘʪʨʠʮʽ GLCM. 

IDM ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʤʘ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ GLCM, ʧʦʜʽʣʝʥʘ ʥʘ ʦʜʠʥʠʮʶ ʧʣʶʩ 

ʢʚʘʜʨʘʪ ʨʽʟʥʠʮʽ ʽʥʜʝʢʩʽʚ ʧʘʨʠ ʧʽʢʩʝʣʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʮʽʡ ʢʦʤʽʨʮʽ ʤʘʪʨʠʮʽ 

GLCM. ɹʽʣʴʰ ʬʦʨʤʘʣʴʥʦ. 

IDM ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

IDM = ∑ 푃 ,, /(1 + (푖 − 푗)  

IDM ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʙʣʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʧʘʨʠ ʧʽʢʩʝʣʽʚ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʝʚʥʽʡ ʢʦʤʽʨʮʽ ʤʘʪʨʠʮʽ GLCM, ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ. ʂʦʥʢʨʝʪʥʽʰʝ, 

ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ IDM ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʪʝʢʩʪʫʨ, ʚ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ 

ʧʽʢʩʝʣʽʚ ʙʣʠʟʴʢʽ ʦʜʥʝ ʜʦ ʦʜʥʦʛʦ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʦʾ 
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ʪʝʢʩʪʫʨʠ. ʅʠʟʴʢʽ ʟʥʘʯʝʥʥʷ IDM, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʪʝʢʩʪʫʨ ʟ ʙʽʣʴʰ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʷʩʢʨʘʚʦʩʪʽ ʧʽʢʩʝʣʽʚ. 
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ɽʥʪʨʦʧʽʷ - ʮʝ ʩʪʘʪʠʩʪʠʯʥʘ ʤʽʨʘ ʪʝʢʩʪʫʨ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʘʙʦ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʷʩʢʨʘʚʦʩʪʽ ʚ ʟʦʙʨʘʞʝʥʥʽ. ɺʦʥʘ ʧʦʢʘʟʫʻ, 

ʥʘʩʢʽʣʴʢʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʚ ʟʦʙʨʘʞʝʥʥʽ. ɽʥʪʨʦʧʽʷ 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʰʣʷʭʦʤ ʩʫʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ GLCM, ʧʦʤʥʦʞʝʥʠʭ ʥʘ 

ʣʦʛʘʨʠʬʤ ʟʘ ʦʩʥʦʚʦʶ 2 ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ.  

ɹʽʣʴʰ ʬʦʨʤʘʣʴʥʦ, ʝʥʪʨʦʧʽʶ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ɽʥʪʨʦʧʽʷ = ∑ 푃 ,, (−푙푛푃 , ) 

ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʝʥʪʨʦʧʽʾ ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʨʦʟʧʦʜʽʣ 

ʷʩʢʨʘʚʦʩʪʽ ʚ ʟʦʙʨʘʞʝʥʥʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʫ 

ʪʝʢʩʪʫʨʫ. ʅʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʝʥʪʨʦʧʽʾ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰ 

ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʷʩʢʨʘʚʦʩʪʽ ʚ ʟʦʙʨʘʞʝʥʥʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʫ 

ʪʝʢʩʪʫʨʫ. 

 

ʈʠʩ. 2. ʆʙʯʠʩʣʝʥʥʷ ʪʝʢʩʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʟʜʦʨʦʚʘ ʣʶʜʠʥʘ) 
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ʈʠʩ. 3. ʆʙʯʠʩʣʝʥʥʷ ʪʝʢʩʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʭʨʦʥʽʯʥʠʡ ʪʠʨʝʦʾʜʠʪ) 

ʅʘ (ʨʠʩ. 2 ʪʘ 3 ) ʧʦʢʘʟʘʥʽ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʦʙʯʠʩʣʝʥʥʷ 

ʪʝʢʩʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʨʽʟʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʪʝʭʥʽʢʠ.  
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3.  ʇʆʈɯɺʅʗʅʅʗ ʊɽʂʉʊʋʈʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ɼʣʷ ʦʮʽʥʢʠ ʟʥʘʯʝʥʴ ʪʝʢʩʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʋɿ ʟʦʙʨʘʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ (ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ɦ ʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, 

ʜʽʘʛʥʦʟ, ʚʠʟʥʘʯʝʥʠʡ ʥʝʟʘʣʝʞʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ) 

ʋ ʧʨʦʛʨʘʤʽ óImageJô ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʨʽʚʥʽʚ ʩʽʨʦʛʦ 

ʧʦʨʽʚʥʷʻʤʦ ʦʟʥʘʢʠ ʪʘ ʩʧʨʦʙʫʻʤʦ ʪʝʢʩʪʫʨʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʽ 

ʟʦʙʨʘʞʝʥʥʷ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʟ ʨʽʟʥʠʤʠ ʧʘʪʦʣʦʛʽʷʤʠ. 

 

ʈʠʩ. 4.  ʇʨʠʢʣʘʜ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ (ʨʦʙʦʯʘ ʟʦʥʘ 200ʭ200 

ʧʽʢʩʝʣʽʚ) 
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ʊʘʙʣʠʮʷ 1. ʊʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʫ ʣʶʜʝʡ ʙʝʟ 

ʧʘʪʦʣʦʛʽʡ 

ˉ ʂʫʪʦʚʠʡ 

ʜʨʫʛʠʡ 

ʤʦʤʝʥʪ 

ʂʦʥʪʨʘʩʪ 

 

ʂʦʨʝʣʷʮʽʷ 

(10-4) 

ʆʙʝʨʥʝʥʘ 

ʤʦʤʝʥʪʘʣʴʥʘ 

ʨʽʟʥʠʮʷ 

ɽʥʪʨʦʧʽʷ 

1 0,059 279,466 1,467 0,341 6,678 

2 0,032 339,012 1,608 0,271 7,228 

3 0,077 243,075 1,508 0,373 6,371 

4 0,158 224,635 1,742 0,467 5,534 

5 0,109 277,466 1,489 0,405 6,145 

6 0,038 306,204 1,542 0,287 7,088 

7 0,066 287,855 1,476 0,347 6,643 

8 0,040 273,417 1,747 0,286 7,057 

9 0,085 312,799 1,861 0,361 6,457 

10 0,103 262,221 1,976 0,386 6,172 

11 0,089 224,862 3,823 0,370 6,049 

12 0,013 330,503 3,672 0,202 7,373 

13 0,033 269,551 3,7 0,266 6,903 

14 0,070 202,867 4,746 0,345 6,187 

15 0,038 262,620 3,446 0,280 6,797 

16 0,061 228,152 4,134 0,328 6,408 

17 0,004 692,847 1,969 0,123 9,239 

18 0,058 394,346 2,343 0,301 7,670 

19 0,009 336,800 2,911 0,117 7,755 

20 0,007 437,730 2,954 0,162 7,797 

21 0,020 393,405 2,538 0,219 7,439 

22 0,013 408,224 2,685 0,192 8,293 

23 0,001 634,115 2,570 0,097 9,251 

24 0,009 424,418 2,809 0,172 8,153 

25 0,039 317,421 1,275 0,310 6,986 

ɛ 0,049 334,560 2,479 0,280 7,106 
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ʊʘʙʣʠʮʷ 2. ʊʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʫ ʣʶʜʝʡ ʟ 

ʛʽʧʦʪʝʨʠʦʟʦʤ 

ˉ ʂʫʪʦʚʠʡ 

ʜʨʫʛʠʡ 

ʤʦʤʝʥʪ 

ʂʦʥʪʨʘʩʪ 

 

ʂʦʨʝʣʷʮʽʷ 

(10-4) 

ʆʙʝʨʥʝʥʘ 

ʤʦʤʝʥʪʘʣʴʥʘ 

ʨʽʟʥʠʮʷ 

ɽʥʪʨʦʧʽʷ 

1 0,089 212,657 1,960 0,386 6,198 

2 0,017 327,436 3,125 0,220 7,306 

3 0,043 288,606 3,412 0,286 6,793 

4 0,002 355,979 2,844 0,138 7,694 

5 0,025 295,591 3,260 0,246 7,097 

6 0,025 338,345 2,878 0,240 7,212 

7 0,034 325,933 3,426 0,247 7,904 

8 0,124 262,177 2,643 0,422 5,771 

9 0,007 311,785 3,703 0,177 7,544 

10 0,064 338,336 2,431 0,321 7,270 

11 0,009 374,679 3,366 0,176 7,598 

12 0,002 433,562 2,831 0,132 8,010 

13 0,021 258,912 4,160 0,236 7,060 

14 0,089 235,281 3,315 0,373 6,121 

15 0,088 223,972 1,755 0,387 6,190 

16 0,006 322,444 3,4 0,171 7,609 

17 0,003 335,824 3,878 0,141 7,753 

18 0,003 580,937 3,279 0,080 8,298 

19 0,004 308,014 4,067 0,159 7,6 

20 0,004 339,584 3,879 0,149 7,721 

21 0,005 474,296 3,006 0,138 8,962 

22 0,004 434,559 2,234 0,151 7,903 

23 0,006 384,948 3,992 0,107 8,036 

24 0,072 300,698 2,625 0,342 6,445 

25 0,006 417,991 3,870 0,102 8,036 

ɛ 0,030 339,301 3,173 0,221 7,365 
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ʊʘʙʣʠʮʷ 3. ʊʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʫ ʣʶʜʝʡ ʟ 

ʭʨʦʥʽʯʥʠʤ ʪʠʨʝʦʾʜʠʪʦʤ 

ˉ ʂʫʪʦʚʠʡ 

ʜʨʫʛʠʡ 

ʤʦʤʝʥʪ 

ʂʦʥʪʨʘʩʪ 

 

ʂʦʨʝʣʷʮʽʷ 

(10-4) 

ʆʙʝʨʥʝʥʘ 

ʤʦʤʝʥʪʘʣʴʥʘ 

ʨʽʟʥʠʮʷ 

ɽʥʪʨʦʧʽʷ 

1 0,002 540,474 2,011 0,128 8,180 

2 0,011 429,862 2,557 0,189 7,678 

3 0,006 442,342 2,530 0,159 7,874 

4 0,004 581,493 2,186 0,103 8,298 

5 0,004 491,860 2,855 0,097 8,184 

6 0,022 401,332 2,451 0,226 7,454 

7 0,008 633,384 1,892 0,110 8,235 

8 0,011 400,336 2,747 0,192 7,595 

9 0,005 467,384 2,884 0,102 8,759 

10 0,010 321,017 4,005 0,183 7,468 

11 0,026 302,434 3,655 0,242 7,090 

12 0,006 489,018 2,279 0,157 7,938 

13 0,009 407,253 2,666 0,127 7,984 

14 0,014 437,529 2,479 0,191 7,642 

15 0,002 626,474 1,707 0,134 8,157 

16 0,002 563,397 1,707 0,141 8,086 

17 0,007 533,084 1,726 0,164 7,948 

18 0,029 374,060 2,262 0,247 7,260 

19 0,011 386,928 2,424 0,194 7,646 

20 0,005 446,218 2,141 0,160 7,939 

21 0,005 345,295 3,404 0,159 7,714 

22 0,001 392,512 2 0,131 7,834 

23 0,002 397,687 2,920 0,129 7,974 

24 0,014 325,120 3,024 0,204 7,417 

25 0,009 436,618 2,271 0,176 7,803 

ɛ 0,009 446,924 2,511 0,161 7,846 
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ʊʘʙʣʠʮʷ 4. ʊʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʫ ʣʶʜʝʡ ʟ 

ʜʠʬʫʟʥʠʤ ʟʦʙʦʤ 

 

ˉ ʂʫʪʦʚʠʡ 

ʜʨʫʛʠʡ 

ʤʦʤʝʥʪ 

ʂʦʥʪʨʘʩʪ 

 

ʂʦʨʝʣʷʮʽʷ 

(10-4) 

ʆʙʝʨʥʝʥʘ 

ʤʦʤʝʥʪʘʣʴʥʘ 

ʨʽʟʥʠʮʷ 

ɽʥʪʨʦʧʽʷ 

1 0,005 430,196 2,824 0,153 7,869 

2 0,007 435,714 2,794 0,158 8,780 

3 0,001 711,625 2,214 0,067 9,558 

4 0,003 633,294 2,498 0,110 9,309 

5 0,006 567,940 2,567 0,136 9,075 

6 0,014 630,206 2,071 0,174 8,841 

7 0,009 415,411 2,339 0,186 7,688 

8 0,023 415,158 2,617 0,222 8,305 

9 0,003 590,255 2,205 0,124 8,178 

10 0,012 433,450 2,530 0,192 7,678 

11 0,001 577,819 2,245 0,078 9,5 

12 0,034 339,929 2,745 0,262 7,075 

13 0,005 504,004 2,1 0,113 8,192 

14 0,015 220,842 4,894 0,223 7,003 

15 0,019 424,704 2,240 0,218 7,492 

16 0,007 348,766 3,331 1,169 7,646 

17 0,039 368,758 2,460 0,269 7,060 

18 0,003 434,538 2,527 0,147 7,961 

19 0,005 475,006 2,354 0,104 8,195 

20 0,001 315,555 3,037 0,136 7,729 

21 0,008 441,698 2,207 0,118 8,086 

22 0,032 259,328 3,618 0,264 6,913 

23 0,005 409,707 2,746 0,154 7,858 

24 0,001 444,726 2,777 0,122 8,063 

25 0,026 500,707 2,140 0,224 8,320 

ɛ 0,011 453,143 2,643 0,204 8,094 
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ʊʘʙʣʠʮʷ 5. ʊʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʫ ʣʶʜʝʡ ʟ 

ʪʠʨʝʦʩʪʠʢʦʟʦʤ 

ˉ ʂʫʪʦʚʠʡ 

ʜʨʫʛʠʡ 

ʤʦʤʝʥʪ 

ʂʦʥʪʨʘʩʪ 

 

ʂʦʨʝʣʷʮʽʷ 

(10-4) 

ʆʙʝʨʥʝʥʘ 

ʤʦʤʝʥʪʘʣʴʥʘ 

ʨʽʟʥʠʮʷ 

ɽʥʪʨʦʧʽʷ 

1 0,054 331,576 1,349 0,337 6,771 

2 0,085 271,428 1,575 0,371 6,414 

3 0,099 187,839 5,088 0,389 5,816 

4 0,017 305,136 3,061 0,225 7,286 

5 0,021 296,803 3,533 0,230 7,176 

6 0,005 353,954 3,406 0,166 7,667 

7 0,026 397,930 2,350 0,239 7,326 

8 0,018 424,101 2,427 0,213 7,478 

9 0,039 377,413 2,413 0,268 7,063 

10 0,006 389,660 2,510 0,171 7,762 

11 0,035 341,120 2,708 0,262 7,056 

12 0,004 512,914 1,944 0,146 8,061 

13 0,027 321,145 2,783 0,245 7,171 

14 0,008 284,879 4,018 0,133 7,745 

15 0,020 363,407 1,448 0,249 7,424 

16 0,067 280,251 1,4 0,342 6,658 

17 0,020 249,387 5,052 0,229 7,004 

18 0,002 296,428 4,156 0,144 7,696 

19 0,008 394,555 3,823 0,114 7,984 

20 0,004 442,758 4,102 0,093 8,078 

21 0,008 457,977 2,354 0,167 7,841 

22 0,001 501,936 2,756 0,120 8,115 

23 0,006 431,816 2,708 0,159 7,824 

24 0,001 454,384 2,417 0,117 8,115 

25 0,015 422,175 2,706 0,199 7,553 

ɛ 0,023 363,638 2,883 0,213 7,403 

 

  



31 
 

ʊʘʙʣʠʮʷ 6. ʇʦʨʽʚʥʷʥʥʷ ʪʝʢʩʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  

ʇʘʪʦʣʦʛʽʷ 

ʂʫʪʦʚʠʡ 

ʜʨʫʛʠʡ 

ʤʦʤʝʥʪ(ɛ) 

ʂʦʥʪʨʘʩʪ 

(ɛ) 

ʂʦʨʝʣʷʮʽʷ 

(10-4) (ɛ) 

ʆʙʝʨʥʝʥʘ 

ʤʦʤʝʥʪʘʣʴʥʘ 

ʨʽʟʥʠʮʷ (ɛ) 

ɽʥʪʨʦʧʽʷ 

(ɛ) 

ɹʝʟ ʧʘʪʦʣʦʛʽʾ 0,049 334,560 2,479 0,280 7,106 

ɻʽʧʦʪʝʨʠʦʟ 0,030 339,301 3,173 0,221 7,365 

ʍʨʦʥʽʯʥʠʡ 

ʪʠʨʝʦʾʜʠʪ 
0,009 446,924 2,511 0,161 7,846 

ɼʠʬʫʟʥʠʡ ʟʦʙ 0,011 453,143 2,643 0,204 8,094 

ʊʠʨʝʦʪʦʢʩʠʢʦʟ 0,023 363,638 2,883 0,213 7,403 

 

ʅʠʞʯʝ ʧʦʢʘʟʘʥʽ ʛʨʘʬʽʢʠ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʦʟʢʠʜʫ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʦʟʥʘʢ: 
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ɺʀʉʅʆɺʂʀ 
 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʽʜʤʽʥʥʽ ʟʥʘʯʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʪʝʢʩʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʪʘʢʠʭ ʷʢ ʢʫʪʦʚʠʡ ʜʨʫʛʠʡ ʤʦʤʝʥʪ 

ʪʘ ʦʙʝʨʥʝʥʘ ʤʦʤʝʥʪʘʣʴʥʘ ʨʽʟʥʠʮʷ.  

ʋ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʦʛʦ ʜʨʫʛʦʛʦ ʤʦʤʝʥʪʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʤʝʞʘʭ Ñ0,049, ʪʦʜʽ ʷʢ ʫ ʦʩʽʙ ʟ ʧʘʪʦʣʦʛʽʻʶ ʚʦʥʦ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ, ʥʘʚʽʪʴ ʢʽʣʴʢʘ 

ʨʘʟʽʚ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʥʘʯʝʥʥʷ 0,049 ʻ ʥʦʨʤʦʶ, ʽ ʙʫʜʴ-ʷʢʝ ʟʥʘʯʝʥʥʷ, 

ʤʝʥʰʝ ʡʦʛʦ, ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʾ.  

ɸʥʘʣʦʛʽʯʥʦ, ʫ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ ʟʥʘʯʝʥʥʷ ʦʙʝʨʥʝʥʦʾ ʤʦʤʝʥʪʘʣʴʥʦʾ ʨʽʟʥʠʮʽ 

ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ Ñ0,28, ʘ ʙʫʜʴ-ʷʢʝ ʟʥʘʯʝʥʥʷ, ʤʝʥʰʝ ʮʴʦʛʦ, ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʘʪʦʣʦʛʽʶ.  

ʑʦʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʨʘʩʪʫ, ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 

334,5, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʪʠʨʝʦʾʜʠʪʽ ʪʘ ʜʠʬʫʟʥʦʤʫ ʟʦʙʽ, ʘ ʧʨʠ 

ʛʽʧʦʪʝʨʽʦʟʽ ʪʘ ʪʠʨʝʦʪʦʢʩʠʢʦʟʽ ʟʥʘʯʝʥʥʷ ʙʣʠʟʴʢʽ ʜʦ ʥʦʨʤʠ.  

ʋ ʚʠʧʘʜʢʫ ʢʦʨʝʣʷʮʽʾ, ʥʦʨʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 2,4Ț10-4, ʽ ʟʥʘʯʝʥʥʷ 

ʙʽʣʴʰʝ ʡʦʛʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʣʠʰʝ ʧʨʠ ʛʽʧʦʪʝʨʽʦʟʽ ʪʘ ʪʠʨʝʦʪʦʢʩʠʢʦʟʽ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʥʪʨʦʧʽʾ ʥʝ ʻ ʚʽʜʧʦʚʽʜʥʦʶ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʘʪʦʣʦʛʽʡ. ʊʘʢʦʞ ʚʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʝ ʚʩʽ ʪʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʤʘʪʨʠʮʴ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʨʽʚʥʽʚ ʩʽʨʦʛʦ, ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ. 
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