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 פʊʓ ʃɸɹʆʈɸʊʆʈʀʗʃʓפʄʆʅʀʊʆʈʀʅɻɯ: ʊʆʇʓʈɸ רɸʅ ʆʈʊɸʅʓנʆʈʐɸפ

ʉɸʈɸʃɸʋ ʅᴄʊʀɾɽʃɽʈɯʅ ɸɺʊʆʄɸʊʊʓ ʊתʈɼɽ ᴆרɼɽʋ 

 

ɾʝʨʜʽש ʪʘʙʠסʠ-ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳ, ʦʥʳש ʨʝʩʫʨʩʪʳ-ʵʢʦʥʦʤʠʢʘʣʳץ ʧʦʪʝʥʮʠʘʣʳ ʞʘʡʳʥʜʘ 

ʘץʧʘʨʘʪʪʳ ץʘʤʪʠʪʳʥ ʞʝʨʜʽש ʤʦʥʠʪʦʨʠʥʛʽ ʙʦʡʳʥʰʘ ʜʝʨʝʢʪʝʨ ץʦʨʳʥ ײץʨʫ, ץʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʩʽ ʙʦʣʳʧ ʦʪʳʨ. [1] ʊʦʧʳʨʘץʪʳש ʪʦʣʳץʪʘʡ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʤʽʥʝʟʜʝʤʝʩʽʥ ʙʝʨʝʪʽʥ 

ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʩʘʨʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ,  ʞʝʨ ʤʦʥʠʪʦʨʠʥʛʽ ʜʝʨʝʢʪʝʨ ץʦʨʳʥʳש  ʙʘʩʪʳ ʘץʧʘʨʘʪʪʘʨʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʊʦʧʳʨʘץʪʳ ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʩʘʨʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ᴇשʜʝʫ ʫʘץʳʪʪʳ װʥʝʤʜʝʧ 

 .ʜᴅʣʜʽʛʽʥʝ ʢʝʧʽʣʜʝʤʝ ʙʝʨʝʜʽ שʦʡʤʘʡ, ʝʩʝʧʪʝʫʣʝʨʜʽץ ʘʥʘץ

ᴄʨʙʽʨ ʞʦʙʘʥʳ ʞʘʩʘʫ ʘʣʜʳʥʜʘ ʘʣʜʳʤʝʥ ʦʥʳש ʠʥʪʝʨʬʝʡʩʽ ʞʦʙʘʣʘʥʘʜʳ, ʷסʥʠ ʙʘסʜʘʨʣʘʤʘ 

ʞʘʩʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʙʘסʜʘʨʣʘʤʘʥʳש ʢᴇʨʽʥʽʩʽ ץʘʥʜʘʡ ʙʦʣʫ ʢʝʨʝʢ. ɽש ʘʣʜʳʤʝʥ ץʘʞʝʪʪʽ ʢʦʤʧʦʥʝʥʪʪʝʨ 

 .ʦʩʳʣʘʜʳ, ʪ.ʩ.ʩץ ʘ ʬʦʨʤʘʣʘʨשʘʩʠʝʪʪʝʨʽ ᴇʟʛʝʨʪʽʣʝʜʽ, ʞʘץ שʦʡʳʣʘʜʳ, ʦʣʘʨʜʳץ

ʉʦʥʳʤʝʥ, ʙʽʨʽʥʰʽʜʝʥ ʙʘʩץʘʨʫ ץʦʩʳʤʰʘʩʳʥʘ ʬʦʨʤʘʥʳ ʞʦʙʘʣʘʡʤʳʟ.  Microsoft Visual Studio 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʩʳʥʜʘ ʙʘʩ ʞʦʙʘ ײץʨʘʤʳʟ. ʆʨʥʘʣʘʩʪʳʨʳʧ, ʘʪʘʫʣʘʨʳʥ ʙʝʨʝʤʽʟ.  

ɹʘסʜʘʨʣʘʤʘʥʳ ʞװʢʪʝʛʝʥʜʝ ʝש ʘʣסʘʰץʳ ʪʝʨʝʟʝ çʅʝʛʽʟʛʽ ʪʝʨʝʟʝè ʘʰʳʣʘʜʳ. ɹײʣ ʪʝʨʝʟʝʜʝʥ 

ñɿʝʨʪʪʝʫʣʝʨò ʤʝʥʶʽʥʜʝ ñɽʥʛʽʟʫò, ñʉʘץʪʘʣסʘʥ ʟʝʨʪʪʝʫʜʽ ᴇʟʛʝʨʪʫò, ñExʩell-ʛʝ ʰʳסʘʨʫò ʙʘʪʳʨʤʘʣʘʨʳ 

ʦʨʥʘʣʘʩץʘʥ. ʊʝʨʝʟʝʥʽש ʦʨʪʘסשʳ ʙᴇʣʽʛʽʥʜʝ ñɿʝʨʪʪʝʫ ʘʪʳò, ñʈʝʢʚʠʟʠʪʽò, ñʋʘץʳʪʳò, ñʉʠʧʘʪʪʘʤʘʩʳò 

ʩʠʷץʪʳ ʜʝʨʝʢʪʝʨ ץʦʨʳʥ ʩʘץʪʘʡʜʳ.  

   

 
 

ʉʫʨʝʪ 1.  ɹʘסʜʘʨʣʘʤʘʥʳש ʥʝʛʽʟʛʽ ʪʝʨʝʟʝʩʽ 

 

ɾʘשʘʜʘʥ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʛʝʥʜʝʛʽ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʝʥʛʽʟʫ װʰʽʥ ñɽʥʛʽʟʫò ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʘʤʳʟ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ñɾʘשʘ ʟʝʨʪʪʝʫò ʪʝʨʝʟʝʩʽ ʘʰʳʣʘʜʳ. 

 
 

ʉʫʨʝʪ 2.  ñɾʘשʘ ʟʝʨʪʪʝʫò ʪʝʨʝʟʝʩʽ 
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ɹײʣ ʪʝʨʝʟʝʛʝ ʟʝʨʪʪʝʫʜʽש ʘʪʳ, ʨʝʢʚʠʟʠʪʽ, ʫʘץʳʪʳ, ʩʠʧʘʪʪʘʤʘʩʳ ʩʠʷץʪʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʝʥʛʽʟʽʧ ñɸʨʳ ץʘʨʘʡò ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʘʤʳʟ. ñɾʘשʘ ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʞײʤʳʩò ʪʝʨʝʟʝʩʽ ʘʰʳʣʘʜʳ.   

 
 

ʉʫʨʝʪ 3. ñɾʘשʘ ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʞײʤʳʩò ʪʝʨʝʟʝʩʽ 

 

ɹײʣ ʪʝʨʝʟʝʛʝ ʣʘʙʦʨʘʪʦʨʠ̫ ʣʳץ ʟʝʨʪʪʝʫ ʥʦʤʝʨʽ, ʪʦʧʳʨʘץʪʳש ʩʘʣʤʘסʳ, ʙʦʩ ʙʶʢʩʪʽש ʩʘʣʤʘסʳ, 

ʩʳʥʘʫסʘ ʘʣʳʥסʘʥ ʙʶʢʩʪʽש ʩʘʣʤʘסʳ ʩʠʷץʪʳ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʝʥʛʽʟʛʝʥʜʝ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʛʠʛʨʦʩʢʦʧʠʷʣʳץ 

ʳʣסʘʣʜʳʣʳץ, ʛʠʛʨʦʩʢʦʧʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪ ʤᴅʥʜʝʨʽʥ ʝʩʝʧʪʝʧ ʰʳסʘʨʳʧ ʙʝʨʝʜʽ. ɹײʣ ʝʥʛʽʟʽʣʛʝʥ 

ʤᴅʣʽʤʝʪʪʝʨʜʽ ñʃʘʙʦʨʘʪʦʨʠʷʣʳץ ʞײʤʳʩʪʘʨò ʪʝʨʝʟʝʩʽʥʝʥ  ʢᴇʨʫʛʝ ʙʦʣʘʜʳ ʞᴅʥʝ ʤײʥʜʘ ʪᴇʨʪ ʨʝʪ 

ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ  ʤᴅʣʽʤʝʪʪʝʨ ̔ʝʥʛʽʟʽʣʛʝʥ.  

 

 
 

ʉʫʨʝʪ 4. ñʃʘʙʦʨʘʪʦʨʠʷʣʳץ ʞײʤʳʩʪʘʨò ʪʝʨʝʟʝʩʽ 
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ɹײʣ ʪʝʨʝʟʝʜʝ ʙײʨʳʥסʳ ʝʥʛʽʟʽʣʛʝʥ ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞʘʡʣʳ ʪʦʣʳץ ʤᴅʣʽʤʝʪʪʝʨ 

ʩʘץʪʘʣʘʜʳ. ʄײʥʜʘ ʢʝʟ ïʢʝʣʛʝʥ ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʞײʤʳʩʪʳװ שʩʪʽʥʝʥ ʙʽʨ ʙʘʩʳʧ, ʥᴅʪʠʞʝʥʽ ץʘʨʘʫ 

ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʩʘץ, ʩʦʣ ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʞײʤʳʩʪʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɸʣ ʞʘשʘʜʘʥ 

ʤᴅʣʽʤʝʪʪʝʨ ʝʥʛʽʟʝʪʽʥ ʙʦʣʩʘץ, ñʞʘשʘ ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʞײʤʳʩò ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʘʤʳʟ. ʅᴅʪʠʞʝʩʽʥʜʝ 

ʢʝʣʝʩʽ ʪʝʨʝʟʝ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

  

 
 

ʉʫʨʝʪ 5. ñɿʝʨʪʪʝʫò ʪʝʨʝʟʝʩʽ 

 

ʄײʥʜʘ ʙʶʢʩʪʽש ʥʦʤʝʨʽ, ʪʦʧʳʨʘץʪʳ ʙʶʢʩʪʽש ʩʘʣʤʘסʳ, ʙʦʩ ʙʶʢʩʪʽש ʩʘʣʤʘסʳ ʩʠʷץʪʳ ʜʝʨʝʢʪʝʨʜʽ 

ʝʥʛʽʟʽʧ, ʩʘץʪʘʫ ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʘʤʳʟ. ʉʘץʪʘʣסʘʥ ʜʝʨʝʢʪʝʨʜʽ ñʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʞײʤʳʩʪʘʨò ʪʝʨʝʟʝʩʽʥʝʥ 

ʢᴇʨʝ ʘʣʘʤʳʟ.  

ɹʘסʜʘʨʣʘʤʘʜʘ ʝשʛʽʟʽʣʛʝʥ ʙʘʨʣʳץ ʤᴅʣʽʤʝʪʪʝʨ Excel-ʛʝ ʵʢʩʧʦʨʪʪʘʣʘʜʳ ʜʘ, ʢʝʩʪʝ ʪװʨʽʥʜʝ ʦʩʳ 

ʧʘʧʢʘʜʘ ʩʘץʪʘʣʘʜʳ. ᴄʨ ʟʝʨʪʪʝʫʜʽש ʥᴅʪʠʞʝʩʽʥ ñʅʝʛʽʟʛʽ ʪʝʨʝʟʝʜʝʛʽò ñExʩell-ʛʝ ʰʳסʘʨʫò ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʫ 

ʘʨץʳʣʳ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 

 
 

ʉʫʨʝʪ 6. Excel-ʛʝ ʵʢʩʧʦʨʪʪʘʣסʘʥ ʝʩʝʧʪʝʫ ʜʝʨʝʢʪʝʨʽ 

 

 ʤʳʩʪʘʨò ʪʝʨʝʟʝʩʽʥʜʝʛʽ ʢʝʟ-ʢʝʣʛʝʥײʞ ץʰʽʥ ñʣʘʙʦʨʘʪʦʨʠʷʣʳװ ʦʨʳʪʳʥʜʳ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʢᴇʨʫפ

ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʞײʤʳʩ ʥʦʤʝʨʽʥʽװ שʩʪʽʥʝʥ ʙʽʨ ʰʝʨʪʽʧ, ñץʦʨʳʪʳʥʜʳ ʤᴅʣʽʤʝʪʪʝʨò ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʘʤʳʟ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʢʝʣʝʩʽ ץʦʨʳʪʳʥʜʳ ʤᴅʣʽʤʝʪʪʝʨ ʞʘʟʳʣסʘʥ ʪʝʨʝʟʝʥʽ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ.  
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ʉʫʨʝʪ 7. çפʦʨʳʪʳʥʜʳè ʪʝʨʝʟʝʩʽ 

 

ɹײʣ ʪʝʨʝʟʝʥʽש ʩʦʣ ʞʘסʳʥʜʘסʳ ʤᴅʣʽʤʝʪʪʝʨ ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘסʳ ʘʣʳʥʳʧ, 

 ʳ ʤᴅʣʽʤʝʪʪʝʨ ᴇʟʜʝʨʽʥʝ ʩᴅʡʢʝʩ ʬʦʨʤʫʣʘʣʘʨʤʝʥסʳʥʜʘסʞʘ שʦʣʜʘʥ ʝʥʛʽʟʽʣʝʪʽʥ ʤᴅʣʽʤʝʪʪʝʨ, ʘʣ ʦץ

ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʝʩʝʧʪʝʣʽʥʝʜʽ, ʥᴅʪʠʞʝʩʽʥʜʝ ʬʨʘʢʮʠʷ ʤᴇʣʰʝʨʽʥʝ ʩᴅʡʢʝʩ ʪʦʧʳʨʘץʪʳש ʤʝʭʘʥʠʢʘʣʳץ 

 ʪʘʣʘʜʳ. [2]ץʨʘʤʳ ʘʥʳײץ

 ʤʦʥʠʪʦʨʠʥʛè ץʳ çʕʢʦʣʦʛʠʷʣʳסʘʣʘʩʳʥʜʘץ ʜʘʨʣʘʤʘ ʑʫʯʠʥʩʢסʘʥ ʙʘסʦʨʳʪʳʥʜʳ. ɾʘʟʳʣפ

ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʝʪʽʥ ʪʦʧʳʨʘץʪʳ ʩʘʨʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʳʣʳʧ, ʩʘʨʘʧʪʘʤʘʜʘʥ ᴇʪʽʣʤʝʢ ʞᴅʥʝ 

 ʨʘʣ ʙʦʣʘʜʳ ʜʝʧײץ ʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʫʜʘ ʪʘʧʪʳʨʤʘʡʪʳʥץ ʧʘʨʘʪʪʳץʘʥ ʦʨʪʘ ʤʦʥʠʪʦʨʠʥʛʽʥ ʘסʦʨʰʘץ
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ɼʃʗ ʀʅʌʆʈʄɸʊʀɿɸʎʀʀ ʆɹʑɽʉʊɺɸ 

 

 

ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʛʨʘʤʤ ʟʘ ʙʦʣʝʝ ʯʝʤ ʧʦʣʫʚʝʢʦʚʫʶ ʠʩʪʦʨʠʶ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʩʷ. ʆʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʘʢ ʩʫʛʫʙʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʨʦʜʥʠ ʠʩʢʫʩʩʪʚʫ [1], ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʦʙʨʝʪʘʝʪ ʯʝʨʪʳ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ð ʠʥʜʫʩʪʨʠʠ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʧʦʜʣʝʞʘʱʝʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʝʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. 

ɸʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚʣʝʯʝʪ 

ʟʘ ʩʦʙʦʡ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, 

ʢʦʤʧʣʝʢʩʦʚ). ʈʘʟʣʠʯʥʳ ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʠʟʛʦʪʦʚʣʝʥʠʶ, ʢ ʩʦʧʨʦʚʦʞʜʝʥʠʶ, ʤʦʜʠʬʠʢʘʮʠʠ 

ʠ ʩʥʷʪʠʶ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʫʥʠʢʘʣʴʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʨʦʪʢʦ ʞʠʚʫʱʠʭ 

ʧʨʦʛʨʘʤʤ ʫʟʢʦʛʦ (ʩʧʝʮʠʘʣʴʥʦʛʦ), ʥʘʧʨʠʤʝʨ ʥʘʫʯʥʦʛʦ, ʥʘʟʥʘʯʝʥʠʷ ʥʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʭ ʵʬʬʝʢʪʠʚʥʳʤ ʦʪʯʫʞʜʝʥʠʝʤ ʠ ʫʜʦʙʩʪʚʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩ 

ʦʧʪʠʤʠʟʘʮʠʝʡ ʢʦʜʘ ʤʦʜʠʬʠʮʠʨʫʝʤʦʩʪʠ, ʩ ʤʘʩʰʪʘʙʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤ, ʠʭ ʥʘʜʝʞʥʦʩʪʴʶ ʠ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʪ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʜʣʷ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʥʝ 

ʠʤʝʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɼʣʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʨʝʜʩʪʚʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʙʲʝʢʪʘʭ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨ, ʤʥʦʛʠʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʦʙʦʨʦʪ, ʧʨʠʦʙʨʝʪʘʶʪ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ. ʉʪʦʣʴ ʞʝ ʚʘʞʥʳ ʦʥʠ ʠ ʜʣʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʨʠʤʝʥʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʘʩʩʦʚʳʭ ʤʘʩʰʪʘʙʘʭ. 



çϧʦϤʘʤʜʳ ʘϨʧʘʨʘʪʪʘʥʜʳʨʫè  III  ʍʘʣʳϨʘʨʘʣʳϨ Ϥʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳϨ ʢʦʥʬʝʨʝʥʮʠʷ 
 

305 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʦʧʨʦʩʳ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʪʘʥʦʚʷʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 

ʚʩʝʭ ʩʬʝʨ ʝʛʦ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ð ʤʘʪʝʨʠʘʣʴʥʘʷ, 

ʜʫʭʦʚʥʘʷ ʠ ʧʦʣʠʪʠʯʝʩʢʘʷ ʩʬʝʨʳ. ʕʪʦʪ ʫʨʦʚʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʦʡ ʩʬʝʨʳ 

ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ ʦʙʱʝʩʪʚʝ ʦʪʥʦʰʝʥʠʡ ð ʩʬʝʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʝʩʪʴ ʚʩʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʠʨʦʚʳʤ ʪʝʥʜʝʥʮʠʷʤ. ʊʘʢʦʝ ʨʘʟʚʠʪʠʝ ʙʫʜʝʪ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʨʝʟʝʨʚʦʚ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʝʨʝʭʦʜʘ ʂʘʟʘʭʩʪʘʥʘ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ. ʊʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʜʘʤʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚ ʤʠʨʝ 

ʦʧʳʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦʟʚʦʣʠʪ 

ʩʦʟʜʘʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʦ ʚʩʝʭ, ʦʩʦʙʝʥʥʦ ʚ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʜʣʷ ʩʪʨʘʥʳ, ʩʝʢʪʦʨʘʭ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɺ ʩʝʥʪʷʙʨʝ 2011 ʛʦʜʘ ʚ ɸʩʪʘʥʝ ʧʨʦʰʣʦ II ʢʦʥʬʝʨʝʥʮʠʷ çʀʊ-ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʂʘʟʘʭʩʪʘʥʝè. ʊʘʤ 

ʙʳʣ ʧʦʜʥʷʪ ʚʦʧʨʦʩ ʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʦʙʣʘʩʪʠ ʀʊ 

.ʊʦʣʴʢʦ ʯʝʨʝʟ ʨʘʟʚʠʪʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʩʪʨʘʥʘ 

ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʀʊ ʥʘ ʤʠʨʦʚʦʤ ʀʊ-ʨʳʥʢʝ. ʄʠʥʠʩʪʨ ʩʚʷʟʠ ʠ 

ʠʥʬʦʨʤʘʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʛ-ʥ ɸʩʢʘʨ ɾʫʤʘʛʘʣʠʝʚ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ "ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷè [2]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʭʦʜʠʪʩʷ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʜʦʣʞʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʚ 

ʤʘʩʩʘʭ ʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʤʠʨʦʚʳʭ ʦʧʳʪ ʚ ʂʘʟʘʭʩʪʘʥʝ  ʧʦʢʘ ʥʝ ʥʘʭʦʜʠʪ. ʀ ʵʪʦ, 

ʥʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʙʦʪʳ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʚʝʣʠʩʴ ʨʘʥʝʝ ʠ ʚʝʜʫʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʆʩʥʦʚʘʥʠʷ ʜʣʷ ʦʧʪʠʤʠʟʤʘ ð ʚ ʧʦʟʠʮʠʠ, ʢʦʪʦʨʫʶ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʦʟʚʫʯʠʚʘʶʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʳʩʰʠʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʩʪʨʘʪʝʛʠʠ ʧʝʨʝʭʦʜʘ ʩʪʨʘʥʳ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʱʝʩʪʚʫ. ɺʘʞʥʳʤ ʥʘ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʧʨʠʥʷʪʠʝ ʟʘʢʦʥʘ ʦʙ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ (ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ çʆʙ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠè ˉ 217-III ʦʪ 11 ʷʥʚʘʨʷ 2007 

ʛʦʜʘ. ɿʘʢʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʨʝʛʫʣʠʨʫʝʪ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʟʘʱʠʪʝ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ). 

ʉʣʝʜʫʝʪ,  ʦʜʥʘʢʦ, ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʦʪ ʨʝʰʝʥʠʡ ʜʘʞʝ ʥʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʨʦʚʥʝ ʜʦ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʘ ʪʝʤ ʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʦʚ ð ʜʦʣʛʠʡ ʠ ʪʷʞʝʣʳʡ, 

ʢʨʦʧʦʪʣʠʚʳʡ ʧʫʪʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʩʬʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʈʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʨʦʚʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ, ʚʥʝʜʨʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʷʭ ʠ ʩʪʘʥʜʘʨʪʘʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʦʣʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʣʘʜʘʶʱʠʤ ʪʘʢʠʤ ʦʧʳʪʦʤ. ʅʝʦʙʭʦʜʠʤʳ ʥʝʢʦʪʦʨʳʝ ʩʪʠʤʫʣʳ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ. ʉʣʝʜʫʝʪ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʦʛʨʘʤʤ ʥʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʢʦʥʪʨʦʣʝ ʠʭ ʙʝʟʫʩʣʦʚʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʷ ʠ ʧʝʨʝʯʝʥʴ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʠ ʩʧʠʩʦʢ ʟʘʜʘʯ [3]. ʅʘ ʤʦʡ ʚʟʛʣʷʜ ʜʠʩʮʠʧʣʠʥʘ çʇʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷè ʜʦʣʞʥʘ ʩʪʘʪʴ 

ʦʜʥʦʡ ʠʟ ʜʠʩʮʠʧʣʠʥ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʧʝʨʝʯʥʷ ʟʘʜʘʯ, ʧʦʜʭʦʜʦʚ ʢ ʠʭ 

ʨʝʰʝʥʠʶ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʇʦʜ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʦʙʣʘʩʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʙʲʝʜʠʥʷʶʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʨʘʟʥʦʧʣʘʥʦʚʳʭ ʤʝʪʦʜʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ, ʦʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʜʫʩʪʨʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ  ʦʙʝʩʧʝʯʝʥʠʷ [4]. ʊʘʢʦʝ ʨʘʟʚʠʪʠʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʧʨʠʥʷʪʳʭ ʤʝʪʦʜʦʣʦʛʠʝʡ ʧʨʦʛʨʘʤʤʥʦʡ 

ʠʥʞʝʥʝʨʠʠ ʧʦʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ, ʩʪʘʥʜʘʨʪʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʨʝʰʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʦʙʱʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʢʣʘʜʥʳʭ ʨʘʙʦʪ ʫʯʝʥʳʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʥʝʜʨʝʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ.  
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 ʇɸʈɸʊʊɸʅɼʓʈʋפʁɽʉɯʅ ɸתʓ ɹɯʃɯʄ ɹɽʈʋ ɾנɸɿɯʈɻɯ ɿɸʄɸʅפ

 

 

 ʨʜʽʩʽʥװ ʫץʽʥʜʝ ʤʝʢʪʝʧʪʝʨʜʝʛʽ ʦשʳʥʤʝʥ ʜʘʤʫ ʢʝʟʝץʘʨץ ʪʝʟ שʧʨʦʛʨʝʩʪʽ ץʳʣʳʤʠ - ʪʝʭʥʠʢʘʣʳס ʳסʜʘשʘʟʽʨʛʽ ʪʘפ

ʪװʧʢʽʣʽʢʪʽ ᴇʟʛʝʨʪʽʧ ʞʘשʘʨʪʫ װʰʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʝʤʦʢʨʘʪʠʷʣʘשʜʳʨʫ ʞᴅʥʝ ʽʟʛʽʣʝʥʜʽʨʫ ʧʨʠʥʮʠʧʪʝʨʽʥʝ, ײʣʪʪʳץ ʞᴅʥʝ 

ʘʡʤʘץʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʛʝ ʩװʡʝʥʫʛʝ ʪʫʨʘ ʢʝʣʝʜʽ. ɹʽʣʽʤ ʙʝʨʫʜʽ ʜʝʤʦʢʨʘʪʠʷʣʘʥʜʳʨʫ ʤʝʥ ʽʟʛʽʣʝʥʜʽʨʫʜʽש ʙʘʩʪʳ 

 .ʧʘʨʘʪʪʘʥʜʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳץʙʽʨʽ ʦʥʳ ʘ שʰʪʝʨʽʥʽװʘʫʰʳ ʢסʦʟץ

ʆץʳʪʫ װʨʜʽʩʽʥʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʘʩʘʫ ʤʝʥ ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ʪװʙʝʛʝʡʣʽ 

ʞʘשʘʨʪʫ ʝʢʝʫʽ ץʘʪʘʨ ʞװʨʫʽ ʪʠʽʩ. ʉʝʙʝʙʽ ʙʽʟ ʞʘשʘ ʤʘʟʤײʥ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʢʦʤʧʴʶʪʝʨʜʽש ʞʝʨʛʽʣʽʢʪʽ ʞװʡʝʩʽʥʽש 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʝʩʢʝʨʫʽʤʽʟ ʢʝʨʝʢ. ɹʽʣʽʤ ʤʘʟʤײʥʳʥ ʪװʙʝʛʝʡʣʽ ʞʘשʘʨʪʫʜʘ ʦʥʳ ʠʥʪʝʛʨʘʮʠʷʣʘʫ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫʜʽש 

ʤʘשʳʟʳ ᴇʪʝ ʟʦʨ. ʄʘʟʤײʥʜʳ ʠʥʪʝʛʨʘʮʠʷʣʘʫʜʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ ʦץʳʪʫסʘ ʞײʤʩʘʣʘʪʳʥ ʫʘץʳʪʪʳ װʥʝʤʜʝʫ ʞᴅʥʝ 

ʦץʫʰʳʣʘʨʜʳץ שʦʨʰʘסʘʥ ʦʨʪʘ ʪʫʨʘʣʳ ʪײʪʘʩ ʢᴇʟץʘʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ. ʄײʥʜʘ ץʦʡʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʰʘʨʪ - ʫʘץʳʪʪʳ 

 .ʘʞʝʪץ ʩʫʽװʜʝʡ ʪשʘʡʪʘ ʪʝʨʝסʘʡʪʘ ʥʳץ ,ʘʣʘʪʳʥ ʙʽʣʽʤʽ ʟʘʨʜʘʧ ʰʝʢʧʝʡ שʫʰʳʣʘʨʜʳץʝʩʝʙʽʥʝʥ ʦ שʥʝʤʜʝʫʜʽװ

ʆʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨ ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʽʩʪʝʨ ʞʘʩʘʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. ɹײʣ ᴇʟʛʝʨʽʩʪʝʨʜʽ 

ʽʩʢʝ ʘʩʳʨʫ װʰʽʥ: 

 ʙʽʣʽʤ ʤʘʟʤײʥʳʥʳש ʥʝʛʽʟʽʥ ʞᴅʥʝ ᴇʟʛʝʨʫʛʝ ʪʠʽʩʪʽ ʙᴇʣʽʛʽʥ ʘʥʳץʪʘʫ; 

 ʦʩʳ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʽʩ ʞװʟʽʥʝ ʘʩʳʨʫʜʘסʳ ɸץʧʘʨʘʪʪʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʝʩʢʝʨʫ; 

 ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫ; 

 ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ʘʥʳץʪʘʫʜʳװ שʣʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫ ʞᴅʥʝ ʭʘʣʳץ ʧʝʜʘʛʦʛʠʢʘʩʳʥ ʧʘʡʜʘʣʘʥʫ 
 .ʘʞʝʪץ

ʄʝʢʪʝʧʪʝʨʜʝ ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ץʘʡʪʘ ᴇʟʛʝʨʪʽʧ, ʞʘשʘʣʘʫ װʰʽʥ ʦץʳʪʫʜʳש ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʘʩʘʫ ʙʘʩʪʳ ʰʘʨʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆץʳʪʫʜʳש ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʘʩʘʫ ʤʳʥʘʜʘʡ 

ʤʽʥʜʝʪʪʝʨʜʽ h ʝʰʫʛʝ ʙʘסʳʪʪʘʣסʘʥ: 

 ʦץʳʪʫʜʳש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ ʘʨץʳʣʳ ץʦסʘʤʥʳש ʠʥʪʝʣʝʢʪʫʘʣʜʳץ ʜʝשʛʝʡʽʥ ʢᴇʪʝʨʫ; 

 LMS ï ʘʨץʳʣʳ ʦץʳʪʫ ʢʦʥʪʝʥʪʽʥ ʞʘʩʘʫ,ʙײʣ ʞʝʨʜʝ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʢʝש ʪʘʨʘʣסʘʥ ʦץʳʪʫ ʢʦʥʪʝʥʪʪʝʨʽʥ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ.ʤʳʩʘʣʳ: Moodle, Joomla LMS, Sakai  

 ʦץʳʪʫʜʳש ʤʽʥʜʝʪʪʽ ʤʝʨʟʽʤʽʥ ץʳʩץʘʨʪʫ, ץʘʣסʘʥ ʫʘץʳʪʪʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ, ʦץʫʰʳʣʘʨʜʳש 

ʢʦʤʧʴʶʪʝʨʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʞײʤʳʩ ʽʩʪʝʫ ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ. 

 ʦץʫ ʞװʡʝʩʽשʜʝʛʽ  ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳש ʦʨʥʳʥ ʘʥʳץʪʘʫ; 

 ʢʦʤʧʴʶʪʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ ʦץʳʪʫ װʨʜʽʩʽʥʜʝ ʙʘʣʘʥʳש ʦʡʣʘʫʳʥʳש ʞᴅʥʝ ʘץʳʣ-ʦʡʳʥʳץ שʘʣʘʡ ᴇʟʛʝʨʝʪʽʥʜʽʛʽʥ 

ʘʥʳץʪʘʫ; 

 ʢʦʤʧʴʶʪʝʨ-ʦʡʳʥʰʳץ ʧʝʥ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʢʦʤʧʴʶʪʝʨ - ײץʨʘʣ-ʩʘʡʤʘʥ ʘʨʘʩʳʥʜʘסʳ ʰʝʢʘʨʘʥʳ (ᴅʩʽʨʝʩʝ 

ʪᴇʤʝʥʛʽ ʞʘʩʪʘסʳʣʘʨ װʰʽʥ) ʘʥʳץʪʘʫ; 

 ʦʢʳʪʫ װʨʜʽʩʽ ʢʝʟʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʳʟʤʝʪʽʥ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ ᴅʜʽʩʪʝʨʜʽ ʞʘʩʘʫ. 

ʄʝʢʪʝʧʪʽ ʢʦʤʧʴʶʪʝʨʣʝʥʜʽʨʫʜʝʛʽ ʞײʤʳʩʪʘʨʜʳש ʝש ʢװʨʜʝʣʽ ʞᴅʥʝ ʪʝʨʝש ʤʘסʳʥʘʣʳ סʳʣʳʤʠ ʞʘסʳ - ʙײʣ 

 ʨʜʽʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫʜʳװ ʫץᴇʥʽʤʜʝʨ ʞʠʳʥʳʥ ʞᴅʥʝ ʕɽʄ-ʜʽ ʦ ץʜʘʨʣʘʤʘʣʳסʙʘ ץʘʞʝʪʪʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ

 .ʬʦʨʤʘʣʘʨʳ ʤʝʥ ʪᴅʩʽʣʜʝʨʽʥ ʞʘʩʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʡʳʤʜʘʩʪʳʨʫʜʳײ

ʅʝʛʽʟʛʽ ʤʘץʩʘʪ - ʙײʣ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫ װʨʜʽʩʽ ʢʝʟʽʥʜʝ ʝʩʝʧʪʝʫʽʰ ʪʝʭʥʠʢʘ ײץʨʘʣʜʘʨʳʥ 

ʪʘʙʠסʠ ʧʘʡʜʘʣʘʥʫʜʳ ʢᴇʟʜʝʡʪʽʥ ʞʘשʘ ʙʘסʜʘʨʣʘʤʘ ʙʦʡʳʥʰʘ ʦץʳʪʫסʘ ʢᴇʰʫ. 

 

http://www.nat.kz/
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ʉʫʨʝʪ 1.  

 

ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫʜʘ ʕɽʄ-ʜʽ ʧʘʡʜʘʣʘʥʫ ץʘʟʽʨ ʞʘשʘʜʘʥ ʙʘʩʪʘʣʳʧ ʢʝʣʝ ʞʘʪץʘʥ סʳʣʳʤʠ-

ᴅʜʽʩʪʝʤʝʣʽʢ ʜʘʷʨʣʳץʪʳ ʢʝש ʢᴇʣʝʤʜʝ ʞʘʥʜʘʥʜʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʆʩʳʣʘʡʰʘ, ʢʦʤʧʴʶʪʝʨʜʽ ʦץʳʪʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʢᴇʧʪʝʛʝʥ ʤʝʢʪʝʧ ʧᴅʥʜʝʨʽʥ ʦץʳʪʫʜʳײ שʪʳʤʜʳʣʳסʳʥ ʘʨʪʪʳʨʫ ʝש ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ 

ʙʦʣʫʳ ʪʠʽʩ. ʆץʫʰʳʣʘʨ ʢʦʤʧʴʶʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫʜʳ װʡʨʝʥʽʧ ʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʦʥʳ ᴅʨʪװʨʣʽ ʧᴅʥʜʝʨʜʽ ʦץʳʧ װʡʨʝʥʫ 

 .ʤʪʳʣʘʪʳʥ ʙʦʣʘʜʳײ ʘסʰʽʥ ʧʘʡʜʘʣʘʥʫװ

 

 
ʉʫʨʝʪ 2. ʄʝʢʪʝʧʪʝ ʦץʫ װʨʜʽʩʽʥ ץʘʰʳץʪʳץʪʘʥ ʦץʫסʘ ʜʘסʜʳʣʘʥʜʳʨʫ 

 

ɾʦסʘʨסʳʜʘסʳ  2-ʩʫʨʝʪ ʙʦʡʳʥʰʘ ʤʝʢʪʝʧʪʝ ʦץʫ װʨʜʽʩʽʥʽץ שʘʰʳץʪʳץʪʘʥ ʦץʫסʘ ʜʘסʜʳʣʘʥʜʳʨʫ ץʘʞʝʪ, 

ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ ʪʝʢ ʤʝʢʪʝʧ ץʘʙʳʨסʘʩʳʥʜʘ ʤסײʘʣʽʤʤʝʥ ץʘʪʳʥʘʩʪʘ ʙʦʣʳʧ ץʘʥʘ ץʦʡʤʘʡ ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽ 

ʘʨץʳʣʳ ᴇʟʽʥʽש ʙʽʣʽʤʽʥ ʙʝʢʽʪʝ ʪװʩʫʽ ץʘʞʝʪ. 

ɹʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʘʨץʳʣʳ ʦץʫ װʨʜʽʩʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʝʪʽʥ ʞײʤʳʩʪʘʨʜʳ 

ʘhʨʪʪʳ ʪװʨʜʝ װʰ ʢʝʟʝשʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: 

1-ʢʝʟʝש ï ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʪʘשʜʘʫ; 

2-ʢʝʟʝש ï ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞʘʩʘʫ; 

3-ʢʝʟʝש ï ʦץʳʪʫ װʨʜʽʩʽʥʜʝ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ.  

ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʞʘסʜʘʡʳʥʜʘ ʦץʫʰʳʥʳש ᴇʤʽʨʛʝ ʜʝʛʝʥ ʦץ שʘʪʳʥʘʩʳʥ, ᴅʨʙʽʨ ᴇʪʢʝʨʛʝʥ 

ʢװʥʥʽץ שʫʘʥʳʰ ʩʝʟʽʤʽʥ ʦץʫ, ʝשʙʝʢ ʞᴅʥʝ ץʦסʘʤʜʳץ ᴅʨʝʢʝʪʽʥʽש ʥᴅʪʠʞʝʣʝʨʽʥʝ ץʘʥʘסʘʪʪʘʥʫʰʳʣʳץʪʳ ʩʘץʪʘʫ 

ʝʨʝʢʰʝ ʤʘשʳʟʜʳ. ʆץʫʰʳסʘ ʦץʫ ʤʘץʩʘʪʘʨʳʥʘ ʞʝʪʫʜʝʛʽ ʪʘʙʳʩ ʩʝʟʽʤʽʥ ʙʘʩʪʘʥ ʢʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʞʘסʜʘʡʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʝʨʝʢʰʝ ʤʘסʳʥʘʣʳץץʘ ʠʝ ʙʦʣʘʜʳ. 

ʐʳʥʳʥʜʘ, ʢʦʤʧʴʶʪʝʨ ᴇʟʽʥʽײץ שʨʘʤʳʥʘ, ʩʘʧʘʣʳ ʞʦסʘʨסʳ ʜʝשʛʝʡʜʝ, ᴅʨʪװʨʣʽ ʢᴇʨʥʝʢʽʣʽʢ ײץʨʘʣʜʘʨʜʳש, 

ʙʘʩʳʧ ʰʳסʘʨʳʣʘʪʳʥ ʜʝʨʝʢʪʝʨʜʽש, ʞʘʪʪʳץʪʳʨʫ ײץʨʘʣʜʘʨʳʥʳש, ʦץʫ ᴅʨʝʢʝʪʽʥʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘץʳʣʘʫ ʞᴅʥʝ 

ʙʘסʘʣʘʫʜʳש ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʳʥʳש ʪʝʭʥʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʝשʛʽʟʝʜʽ, ʘʣ, ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʜʽװ שʟʜʽʢʩʽʟ 

ʞʘץʩʘʨʳʧ ʦʪʳʨʘʪʳʥ ʘʫʜʠʦ-ʚʠʟʫʘʣʜʳ ᴇʣʰʝʤʜʝʨʽ, ץʦʣʜʘʥʫʰʳʤʝʥ ץʘʪʳʥʘʩʪʳש ʪʘʙʠסʠ ʪʽʣʽʥʝ ʢᴇʰʫʽʥʝ ʞʘʣʧʳ 

ʪʝʥʜʝʥʮʠʷʩʳ, ʙʝʡʥʝ ʤʘʛʥʠʪʦʬʦʥʜʳ ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʜʽ ʝʥʛʽʟʫ ʞᴅʥʝ ʩʦʣ ʩʠʷץʪʳ ʝʩʢʽʨʛʝʥ, ʘʟ ʪʠʽʤʜʽʣʽʢʪʽ ʞᴅʥʝ 

ʩʪʘʪʠʢʘʣʳײץ ץʨʘʣʜʘʨʳʥ ʙʽʨʪʽʥʜʝʧ ʳסʳʩʪʳʨʫ װʰʽʥ ʘʣסʳʰʘʨʪʪʘʨ ʪʫʜʳʨʘʜʳ (ʧʣʘʢʘʪʪʘʨ, ʤʘʢʝʪʪʝʨ, ʣʠʥʛʦʬʦʥʜʳ 

 .(ʳʣʘʨ ʞᴅʥʝ ʪ.ʙסʨʳʣײץ

ᴄʜʝʙʠʝʪʪʝʨ 
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ɹʓʏʂʆɺ ʀ.ɺ., ʈʋɾʅʀʂʆɺ ɻ.ʄ., ɻɸʏɽʅʂʆ ɸ.ʉ., ʌɽɼʆʈʆɺ ʈ.ʂ., ʍʄɽʃʔʅʆɺ ɸ.ɽ. 

 

ʀɼʉʊʋ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

 

ʊʈɽɹʆɺɸʅʀʗ ʂ ʂʆʄʇʆʅɽʅʊɸʄ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ ʀ 

ʄɽʊɸɼɸʅʅʓʄ ʀʇɼ ʈɽɻʀʆʅɸ 

 

 

ɺ ʬʝʜʝʨʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ 

(ʆɻɺʄʉ), ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʩʦʟʜʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʠʥʪʝʨʝʩʘʭ ʩʘʤʠʭ ʚʝʜʦʤʩʪʚ ʠ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝʩʦʧʦʩʪʘʚʠʤʳ ʠ ʥʝʩʢʦʦʨʜʠʥʠʨʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʕʪʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʨʝʰʝʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʡ, 

ʧʨʠʥʠʤʘʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

Internet ʠʟʤʝʥʠʣʠ ʪʝʭʥʦʣʦʛʠʠ ʤʘʩʩʦʚʦʛʦ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʠ, ʤʝʪʦʜʳ ʧʦʠʩʢʘ, ʜʦʩʪʫʧʘ ʢ ʥʝʡ, ʤʝʪʦʜʳ ʝʝ 

ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʕʪʦ ʦʙʦʩʥʦʚʘʣʦ ʩʦʟʜʘʥʠʝ ʚ ʈʦʩʩʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʀʇɼ). ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 21 ʘʚʛʫʩʪʘ 

2006 ʛʦʜʘ ˉ 1157-ʨ ʫʪʚʝʨʞʜʝʥʘ çʂʦʥʮʝʧʮʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʈʀʇɼ)è, ʚ ʢʦʪʦʨʦʡ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʈʀʇɼ, 

ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʈʀʇɼ, ʧʨʝʜʣʦʞʝʥ 

ʧʝʨʝʯʝʥʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [1].  

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʇɼ 

 

ʀʇɼ ʧʦʥʠʤʘʶʪ, ʢʘʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ, 

ʦʙʥʦʚʣʝʥʠʝ, ʦʙʨʘʙʦʪʢʫ, ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʬʦʥʜʘʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʆɻɺʄʉ.  

ʉʪʨʫʢʪʫʨʘ ʀʇɼ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʠʝʨʘʨʭʠʯʝʩʢʘʷ, ʩʦʩʪʦʠʪ ʠʟ ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʫʨʦʚʥʝʡ ʠ ʷʚʣʷʪʴʩʷ ʯʘʩʪʴʶ ʩʪʨʫʢʪʫʨʳ ʈʀʇɼ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʀʇɼ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʝʮʠʬʠʢʦʡ ʨʘʟʚʠʪʠʷ ʝʸ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ [4]:  

- ʦʨʛʘʥʳ ʆɻɺʄʉ ʠ ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʦʙʣʘʩʪʠ ʩʦʟʜʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ, ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʘʭ, ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʨʝʘʣʠʟʫʶʪ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ; 

- ʥʝ ʨʝʰʝʥʳ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʇɼ);  

- ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʝʪʘʜʘʥʥʳʭ ʠ ʙʘʟʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ɹʇɼ), 

ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʘʢʪʫʘʣʴʥʦʩʪʠ ʇɼ; 

- ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʦʩʪʴ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʦʩʪʫʧ ʢ 

ʙʘʟʘʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʣʦʢʘʣʠʟʦʚʘʥ. 

ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʩʦʟʜʘʥʠʷ ʀʇɼ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ: 

ʈɽɻʀʆʅɸʃʔʅʓʁ ʋɿɽʃ 

(ʛʝʦʧʦʨʪʘʣ) 

ɻʝʦʧʦʨʪʘʣʳ ʣʦʢʘʣʴʥʳʭ 

ʀʇɼ  

ʄʋʅʀʎʀʇɸʃʔʅʓɽ  

ʋɿʃʓ (ʛʝʦʧʦʨʪʘʣʳ)  

ʇʦʣʴʟʦʚʘʪʝʣʠ ʀʇɼ ʦʙʣʘʩʪʠ ï ʧʦʪʨʝʙʠʪʝʣʠ  

ʩʝʨʚʠʩʦʚ ʛʝʦʧʦʨʪʘʣʘ 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʬʦʥʜ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ  
ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 

ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʬʦʥʜʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 

ɹʘʥʢʠ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʢʨʫʧʥʳʭ  ʢʦʨʧʦʨʘʮʠʡ, 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʪ.ʜ.  
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- ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʣʘʩʪʠ, ʢʘʢ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʈʌ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʧʦʣʥʦʪʳ 

ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʦʪʨʝʙʠʪʝʣʷʤ; 

- ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʟʜʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʬʦʥʜʦʚ ʇɼ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʪʝʨʨʠʪʦʨʠʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ; 

- ʦʪʢʨʳʪʦʩʪʴ ʦʙʣʘʩʪʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʥʘʩʝʣʝʥʠʷ, ʙʠʟʥʝʩʘ, ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ɹʘʟʦʚʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʀʇɼ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ: 

- ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦʣʫʯʝʥʠʷ, ʘʢʪʫʘʣʠʟʘʮʠʠ, ʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʜʥʦʢʨʘʪʥʳʡ ʩʦʙʦʨ ʇɼ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʛʨʘʮʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷʤʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʣʘʩʪʥʦʛʦ ʬʦʥʜʘ ʠ ʩʝʨʚʠʩʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʀʇɼ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʙʘʟʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ (ɹʇɼ) ʠ 

ʤʝʪʘʜʘʥʥʳʝ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʦʙʤʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ ʠ ʫʩʣʦʚʠʡ ʜʦʩʪʫʧʘ ʢ ʥʠʤ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʛʦ, ʥʦʨʤʘʪʠʚʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʨʝʛʣʘʤʝʥʪʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʇɼ ʦʙʣʘʩʪʠ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ çʵʣʝʢʪʨʦʥʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤè ʦʙʣʘʩʪʠ ʢʦʤʧʦʥʝʥʪ ʀʇɼ, ʘ ʪʘʢʞʝ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ɹʇɼ ʠ ʩʝʨʚʠʩʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʉʪʨʫʢʪʫʨʘ ʀʇɼ ʦʙʣʘʩʪʠ ʩʦʩʪʦʠʪ ʠʟ ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ ʠ ʷʚʣʷʪʴʩʷ ʯʘʩʪʴʶ 

ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʈʀʇɼ.  

ʀʇɼ ʦʙʣʘʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʦʥʝʥʪʳ: ʨʝʛʠʦʥʘʣʴʥʳʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʬʦʥʜʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʝ ʠ ʥʦʨʤʘʪʠʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ (ʈʠʩ. 2.). 

 
ʈʠʩ. 2. ʉʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪ ʀʇɼ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɺ ʀʇɼ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʙʘʟʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ (ɹʇʆ) ʦʙʣʘʩʪʥʦʛʦ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʦʩʪʘʚ ɹʇʆ ʦʙʣʘʩʪʠ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʦʙʝ̡ʢʪʦʚ: 

- ʧʫʥʢʪʳ ʛʦʨʦʜʩʢʦʡ ʪʨʠʘʥʛʫʣʷʮʠʠ, ʛʦʨʦʜʩʢʦʡ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ ʠ ʩʝʪʝʡ ʩʛʫʱʝʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ 

ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʦʙʣʘʩʪʠ; 

- ʘʢʚʘʪʦʨʠʠ ʠ ʛʨʘʥʠʮʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʙɦ ʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ï ʚʦʜʦʪʦʢʦʚ ʠ 

ʚʦʜʦʝʤʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʦʙʣʘʩʪʠ; 

- ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʦʙʣʘʩʪʠ (ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ 

ʦʙʣʘʩʪʥʦʛʦ ʠ ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ); 

- ʪʝʨʨʠʪʦʨʠʠ ʠ ʛʨʘʥʠʮʳ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ʈʝʛʠʦʥʘʣʴʥʳʡ 

(ʦʙʣʘʩʪʥʦʡ) ʬʦʥʜ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 

ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʬʦʥʜʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ  

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ  

ʊʝʭʥʦʣʦʛʠʠ, 

ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ  
ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ  

ʈʝʛʠʦʥʘʣʴʥʳʝ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʝ 

ʦʧʝʨʘʪʦʨʳ ʀʇɼ ʦʙʣʘʩʪʠ  
ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʳʡ ʩʦʚʝʪ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʚʝʜʝʥʠʶ ʀʇɼ 

ʦʙʣʘʩʪʠ 

ʈʝʛʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʦʙʣʘʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʩʦʟʜʘʥʠʝ ʠ ʚʝʜʝʥʠʝ 

ʀʇɼ ʦʙʣʘʩʪʠ 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ  

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʜʝʨʞʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʇɼ 

ʦʙʣʘʩʪʠ: ʉʋɹɼ, ɻʀʉ, ʢʦʥʚʝʨʪʦʨʳ, ʧʦʨʪʘʣʳ, ʩʝʨʚʠʩʳ ʠ ʪ.ʜ. 

 

ʊʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʙʘʟʦʚʳʭ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʤʝʪʘʜʘʥʥʳʭ  

ʅʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʨʝʛʣʘʤʝʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʇɼ ʦʙʣʘʩʪʠ, 

ʩʦʟʜʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇɼ ʠ 

ʤʝʪʘʜʘʥʥʳʭ 

ʈʝʝʩʪʨʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʬʦʥʜʦʚ: ɹʇʆ; 

ʚʳʩʦʪ; ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ; ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ; 

ʦʨʪʦʬʦʪʦʢʘʨʪ ʠ ʧʣʘʥʦʚ; ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ  
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ɺ ʩʦʩʪʘʚ ʙʘʟʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ɹʇɼ) ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʚʭʦʜʷʪ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʪʠʧʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [2]: 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ɹʇʆ (ʪʦʧʦʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ; ʢʘʜʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ; ʘʜʨʝʩʥʳʝ ʜʘʥʥʳʝ ); 

- ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ (ʜʘʥʥʳʝ ɼɿɿ, ʦʨʪʦʬʦʪʦ ʠʟʦʙʨʘʞʝʥʠʷ) ʠ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ. 

 

 
 

ʈʠʩ. 3. ʉʦʟʜʘʥʠʝ ɹʇɼ ʥʘ ʦʩʥʦʚʝ ʦʨʪʦʬʦʪʦ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

ʂ ɹʇɼ ʀʇɼ ʦʙʣʘʩʪʠ ʦʪʥʦʩʷʪʩʷ : 

 ʜʘʥʥʳʝ ɼɿɿ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ; 

 ʩʚʝʜʝʥʠʷ ʦ ʨʝʣʴʝʬʝ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ; 

 ʩʚʝʜʝʥʠʷ ʦ ʛʨʘʥʠʮʘʭ ʠ ʥʘʠʤʝʥʦʚʘʥʠʷʭ ʝʜʠʥʠʮ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ ʦʙʣʘʩʪʠ; 

 ʩʚʝʜʝʥʠʷ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʥʘʠʤʝʥʦʚʘʥʠʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ; 

 ʩʚʝʜʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ɹʇʆ ʦʙʣʘʩʪʠ.  

ʅʘ ʨʷʜʫ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ɹʇɼ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʩʪʘʥʜʘʨʪʘ ʭʨʘʥʝʥʠʷ ʤʝʪʘʜʘʥʥʳʭ 

(ʥʘʙʦʨ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʳʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ). ɺ ʀʇɼ 

ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʪʘʜʘʥʥʳʝ  ʠ ʠʭ ʢʘʪʘʣʦʛʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ 

ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ, ʩʦʟʜʘʥʠʷ, ʫʯʸʪʘ, ʭʨʘʥʝʥʠʷ, ʦʙʥʦʚʣʝʥʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʂʘʪʘʣʦʛʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʝʪʘʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʩʦʜʝʨʞʘʱʠʭ ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʝ ʤʝʪʘʜʘʥʥʳʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 52573 

ʦʩʥʦʚʥʳʝ ʧʘʢʝʪʳ ʤʝʪʘʜʘʥʥʳʭ ʚʢʣʶʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʘʟʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ: 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʫʶ; ʦʙ ʦʛʨʘʥʠʯʝʥʠʷʭ; ʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ; ʦ ʢʦʦʨʜʠʥʘʪʥʦʡ ʦʩʥʦʚʝ; ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ; ʦ 

ʢʘʯʝʩʪʚʝ; ʦʙ ʦʙʥʦʚʣʝʥʠʠ.  

ɿʘ ʦʩʥʦʚʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʝʪʘʜʘʥʥʳʭ ʀʇɼ ʦʙʣʘʩʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥ ʩʪʘʥʜʘʨʪ FGDC-STD-001-1998 

(Content Standards for Digital Geospatial Metadata) ï ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʨʦʪʦʪʠʧ ISO 19115, ʩʪʘʥʜʘʨʪ ʩʦʜʝʨʞʘʥʠʷ 

ʥʘ ʮʠʬʨʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʤʝʪʘʜʘʥʥʳʝ. ɺʚʝʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʤʝʪʘʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʜʘʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ; ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʠʥʪʝʛʨʘʮʠʠ ʠ ʩʦʚʤʝʩʪʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ [3]. 

ʉʦʟʜʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʦʟʚʦʣʠʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʙʠʟʥʝʩʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʪʝʨʨʠʪʦʨʠʡ [4]. 
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ɾɸʅʊɸɽɺ ɾ.ʐ., ʌʈɽʄɼ ɸ.ɻ., ʀɺɸʅʏʋʂʆɺɸ ɸ.ɺ. 

 

ɼʊʆʆ çʀʥʩʪʠʪʫʪ ʀʦʥʦʩʬʝʨʳè, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ʊɽʍʅʆʃʆɻʀʗ ʆɹʈɸɹʆʊʂʀ ʈɸɼʀʆʃʆʂɸʎʀʆʅʅʓʍ ɼɸʅʅʓʍ ɼʃʗ 

ʄʆʅʀʊʆʈʀʅɻɸ ɼɽʌʆʈʄɸʎʀʁ ɿɽʄʅʆʁ ʇʆɺɽʈʍʅʆʉʊʀ ɼʃʗ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

ʊɽʅɻʀɿ 

 

 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʙʳʣʦ ʦʪʩʥʷʪʦ 33 ʨʘʟʘ ʟʘ ʧʝʨʠʦʜ ʩ 2004 ʧʦ 2009 ʛʦʜ ʨʘʜʘʨʥʳʤ ʩʧʫʪʥʠʢʦʤ 

ENVISAT (ɽʚʨʦʧʝʡʩʢʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ) ʠ 12 ʨʘʟ ʟʘ ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2010 ʛʦʜ ʩ ʨʘʜʘʨʥʦʛʦ 

ʩʧʫʪʥʠʢʘ ALOS (ʗʧʦʥʠʷ). ɼʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ENVI, SARscape ʠ ArcGIS (ITT VIS ʠ ESRI, ʉʐɸ). 

ʈʘʜʘʨʥʳʝ ʠʣʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʧʦʣʫʯʘʶʪ ʩʦ ʩʧʫʪʥʠʢʦʚ ʩ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ (ʈʉɸ ï ʩʧʫʪʥʠʢʠ) ʧʫʪʝʤ ʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʧʫʪʥʠʢʦʤ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʨʘʜʘʨ ʩʠʥʪʝʟʠʨʫʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩʥʳʡ ʬʦʨʤʘʪ 

ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʤʧʣʠʪʫʜʝ ʠ ʬʘʟʝ ʩʠʛʥʘʣʘ. ʇʫʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʤʝʪʦʜʘʤʠ ʨʘʜʘʨʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʤʝʱʝʥʠʷ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ ʩ ʤʠʣʣʠʤʝʪʨʦʚʦʡ 

ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ.  

ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʲʸʤʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʫʣʴʪʨʘʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ (ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ) 

ʦʙʣʘʩʪʠ ʨʘʜʠʦʚʦʣʥ, ʧʦʜʨʘʟʜʝʣʷʝʤʦʡ ʥʘ X-, C-, L- ʠ P-ʜʠʘʧʘʟʦʥʳ. ʉʲʸʤʢʘ ʚ ʢʘʞʜʦʤ ʠʟ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. ɼʣʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʩʤʝʱʝʥʠʡ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʦ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʙʠʨʘʶʪʩʷ ʜʘʥʥʳʝ ʚ 

ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʠʟ ʵʪʠʭ ʜʠʘʧʘʟʦʥʦʚ ʠʩʭʦʜʷ ʠʟ ʪʠʧʘ ʨʝʣʴʝʬʘ, ʪʠʧʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ, 

ʦʞʠʜʘʝʤʳʭ ʚʝʣʠʯʠʥ ʩʤʝʱʝʥʠʡ ʠ ʪ.ʜ.     

ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʷʚʣʷʶʪʩʷ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʘʷ ʧʘʨʘ (ʣʠʙʦ ʮʝʧʦʯʢʘ) ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʥʠʤʢʦʚ. ʆʛʨʘʥʠʯʝʥʠʝʤ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʘʨʳ (ʠʣʠ ʮʝʧʦʯʢʠ) ʨʘʜʘʨʥʳʭ ʩʥʠʤʢʦʚ ʷʚʣʷʶʪʩʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ ʚʨʝʤʝʥʥʘʷ ʙʘʟʳ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʤʝʪʦʜʘ ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʦʡ 

ʧʘʨʳ ʨʘʜʘʨʥʳʭ ʩʥʠʤʢʦʚ ENVISAT ASAR (ESA) ʦʪ 23.11.2005 ʠ 28.11.2007, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ 

ʤʝʪʦʜʠʢʫ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʚʳʷʚʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʯʠʩʣʝʥʥʦʡ ʠʭ ʦʮʝʥʢʠ. 

ʂʘʞʜʳʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʩʥʠʤʦʢ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʡ ʧʘʨʳ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʘʤʧʣʠʪʫʜʥʳʡ ʠ ʬʘʟʦʚʳʡ ʩʣʦʡ. ɸʤʧʣʠʪʫʜʥʳʡ ʩʣʦʡ ʙʦʣʝʝ ʧʨʠʛʦʜʝʥ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʝʨʚʳʤ 

ʰʘʛʦʤ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ  ʩʦʚʤʝʱʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʡ ʧʘʨʳ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

ʉʦʚʤʝʱʝʥʠʝ ʚ SARscape ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ çInterferogramm 

Generation Without DEMè ʤʦʜʫʣʷ SARscape Interferometry. ɺʪʦʨʦʡ ʰʘʛ ï ʨʘʩʯʝʪ ʢʦʤʧʣʝʢʩʥʦʡ 

ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ, ʷʚʣʷʶʱʝʡʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʵʣʝʤʝʥʪʥʦʛʦ ʧʝʨʝʤʥʦʞʝʥʠʷ ʬʘʟ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʥʠʤʢʦʚ ʧʘʨʳ. ʂʦʤʧʣʝʢʩʥʘʷ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪʦʚ: 

 ʬʘʟʫ ʨʝʣʴʝʬʘ; 

 ʬʘʟʫ ʩʤʝʱʝʥʠʡ; 

 ʘʪʤʦʩʬʝʨʥʳʝ ʘʨʪʝʬʘʢʪʳ; 

 ʬʘʟʦʚʳʡ ʰʫʤ. 

ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ çInterferogramm Flatteningè ʤʦʜʫʣʷ SARscape Interferometry 

ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʬʘʟʳ ʟʘ ʩʯʝʪ ʩʠʥʪʝʟʘ ʬʘʟʳ 

ʨʝʣʴʝʬʘ ʩ ʧʦʤʦʱʴʶ ʠʤʝʶʱʝʡʩʷ ʎʄʈ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʘʚʪʦʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʎʄʈ SRTM. 

ʆʩʥʦʚʥʳʤ ʚʳʭʦʜʥʳʤ ʬʘʡʣʦʤ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʷʚʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʪʘʥʠʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʬʘʟʳ ʨʝʣʴʝʬʘ ʠʟ ʢʦʤʧʣʝʢʩʥʦʡ 

ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʢʦʤʧʦʥʝʥʪʫ ʩʤʝʱʝʥʠʡ ʠ 

ʢʦʤʧʦʥʝʥʪʫ ʬʘʟʦʚʦʛʦ ʰʫʤʘ. ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ, ʚʳʧʦʣʥʷʝʪʩʷ ʘʜʘʧʪʠʚʥʘʷ ʬʠʣʴʪʨʘʮʠʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ. ʌʘʟʘ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʝ ʠʤʝʝʪ 
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ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʧʦʵʪʦʤʫ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʬʨʠʥʛʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʨʳʚ ʬʘʟʳ. ʏʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʬʘʟʫ ï ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʮʝʜʫʨʫ ʝʝ ʨʘʟʚʝʨʪʢʠ. ɼʘʣʝʝ, ʨʘʟʚʝʨʥʫʪʘʷ 

ʬʘʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ, ʚʟʷʪʳʭ ʩ ʎʄʈ SRTM ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʦʨʙʠʪʳ, 

ʙʳʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʩʤʝʱʝʥʠʷ ʚ ʤʠʣʣʠʤʝʪʨʘʭ. ʄʦʜʝʣʴ ʩʤʝʱʝʥʠʡ ʥʘ ʚʝʩʴ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʫʯʘʩʪʦʢ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʊʝʥʛʠʟ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1, ʛʜʝ ʢʨʘʩʥʳʡ ʮʚʝʪ ï 

ʦʩʝʜʘʥʠʷ, ʟʝʣʝʥʳʡ ʮʚʝʪ ï ʧʦʜʥʷʪʠʷ. ʆʩʝʜʘʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʠʛʘʶʪ ʟʥʘʯʝʥʠʷ ʜʦ 7,5 ʩʤ ʟʘ 

ʜʚʘ ʛʦʜʘ. ʇʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʘʥʘʣʠʟʫ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʘʥʠʮʳ 

ʤʫʣʴʜʳ ʦʩʝʜʘʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʛʨʘʥʠʮʘʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʆʜʥʘʢʦ ʦʙʨʘʙʦʪʢʘ ʦʜʥʦʡ ʧʘʨʳ ʩʥʠʤʢʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʚʝʨʝʥʥʦ ʢʘʨʪʠʨʦʚʘʪʴ ʩʤʝʱʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʘ ʦʙʨʘʙʦʪʢʘ ʤʥʦʛʠʭ ʧʘʨ 

ʩʥʠʤʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʝʨʝʢʨʝʱʠʚʘʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʩʤʝʱʝʥʠʷ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʦʮʝʥʠʚʘʣʠʩʴ ʥʝ ʧʦ ʦʜʥʦʡ, ʘ ʧʦ ʥʝʩʢʦʣʴʢʠʤ (ʠʣʠ ʤʥʦʛʠʤ) ʧʘʨʘʤ 

ʩʥʠʤʢʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ.  

 

 
 

ʈʠʩʫʥʦʢ ï 1. ɻʝʦʢʦʜʠʨʦʚʘʥʥʘʷ ʢʘʨʪʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘ ʧʝʨʠʦʜ ʩ 

23.11.2005 ʧʦ 28.11.2007, ʩ ʠʟʦʣʠʥʠʷʤʠ ʩʤʝʱʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʯʝʨʝʟ 10 ʤʤ. 

 

ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ SARscape ʨʝʘʣʠʟʦʚʘʥ ʤʦʜʫʣʴ ʨʘʩʯʝʪʘ ʩʤʝʱʝʥʠʡ ʧʦ ʜʘʥʥʳʤ 

ʤʥʦʛʦʧʨʦʭʦʜʥʦʡ ʩʝʨʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʥʠʤʢʦʚ. ʇʦʵʪʦʤʫ ʩ ʪʦʡ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʜʝʡʩʪʚʠʡ, ʢʘʢ ʙʳʣʘ ʦʙʨʘʙʦʪʘʥʘ ʧʘʨʘ ʩʥʠʤʢʦʚ ʦʪ 23.11.2005 ʠ 28.11.2007 ʩʧʫʪʥʠʢʘ ENVISAT (ASAR), 

ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ 60 ʜʨʫʛʠʭ ʧʘʨ ʵʪʦʡ 33-ʧʨʦʭʦʜʥʦʡ ʮʝʧʦʯʢʠ, ʦʪʦʙʨʘʥʥʳʝ ʧʦ ʧʨʠʥʮʠʧʫ ʥʘʠʤʝʥʴʰʠʭ 

ʙʘʟʦʚʳʭ ʣʠʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʤ SBas ï Small Baselines. 

ʀʟ ʩʥʠʤʢʦʚ 33-ʧʨʦʭʦʜʥʦʡ ʮʝʧʦʯʢʠ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʚʩʝʛʦ 528 ʥʝʟʘʚʠʩʠʤʳʭ ʧʘʨ (33ʭ32/2). 

ʇʦʩʢʦʣʴʢʫ ʢ ʩʤʝʱʝʥʠʷʤ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʤʘʣʳʤʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʘʟʦʚʳʭ ʣʠʥʠʡ, ʣʦʛʠʯʥʦ ʦʪʦʙʨʘʪʴ 

ʠʤʝʥʥʦ ʠʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ. ʀʩʭʦʜʷ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦʚʳʭ ʣʠʥʠʡ 

ʜʘʥʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʮʝʧʦʯʢʠ, ʜʣʷ ʦʪʙʦʨʘ ʧʘʨ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʧʦʨʦʛ 

ʙʘʟʦʚʳʭ ʣʠʥʠʡ ï ʜʦ 30 % ʦʪ ʢʨʠʪʠʯʝʩʢʦʡ ʙʘʟʦʚʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʳʙʦʨʘ ʧʘʨ ʩ ʩʠʣʴʥʦʡ 

ʚʨʝʤʝʥʥʦʡ ʜʝʢʦʨʨʝʣʷʮʠʝʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʥʦʡ ʙʘʟʳ ʚ 365 ʩʫʪʦʢ. 

ʆʧʨʝʜʝʣʠʚ ʵʪʠ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 33-

ʧʨʦʭʦʜʥʦʡ ʮʝʧʦʯʢʠ ʜʘʥʥʳʭ ENVISAT ʧʦ ʤʝʪʦʜʫ ʤʘʣʳʭ ʙʘʟʦʚʳʭ ʣʠʥʠʡ (SBas), ʨʝʘʣʠʟʦʚʘʥʥʦʤʫ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ SARscape ʚ ʤʦʜʫʣʝ Interferogramm Stacking. 
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ɼʘʣʝʝ ʦʙʨʘʙʦʪʢʘ ʚʩʝʭ ʵʪʠʭ ʚʳʙʨʘʥʥʳʭ ʧʘʨ ʚʝʣʘʩʴ ʚ ʪʦʡ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʠ ʦʙʨʘʙʦʪʢʘ 

ʧʘʨʳ ʦʪ 23.11.2005 ʠ 28.11.2007, ʨʘʩʩʤʦʪʨʝʥʥʘʷ ʚʳʰʝ. ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʜʠʥʘʤʠʢʠ 

ʩʤʝʱʝʥʠʡ ʟʘ 2004-2009 ʛʛ. ʧʦ ʨʘʩʩʯʠʪʘʥʥʳʤ 60 ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʘʤ ENVISAT ʙʳʣ ʧʨʠʤʝʥʝʥ ʘʣʛʦʨʠʪʤ 

çSBas Inversionè, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʤʦʜʫʣʝ SARscape Interferogramm Stacking. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʚʦ ʚʨʝʤʝʥʠ ʜʠʥʘʤʠʢʠ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʝʨʝʢʨʝʩʪʥʳʭ ʚʦ ʚʨʝʤʝʥʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨ ʩʥʠʤʢʦʚ. ʅʘ ʚʳʭʦʜʝ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʛʝʥʝʨʠʨʫʶʪʩʷ ʤʦʜʝʣʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʢʘʞʜʫʶ ʜʘʪʫ ʩʲʝʤʢʠ (ʧʦʩʪʘʚʣʷʶʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʚ ʨʘʩʪʨʦʚʦʤ ʬʦʨʤʘʪʝ ENVI), 

ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʤʦʜʝʣʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʠ ʤʦʜʝʣʴ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʛʝʥʝʨʠʨʫʝʪʩʷ ʪʦʯʝʯʥʳʡ ʚʝʢʪʦʨʥʳʡ 

ʬʘʡʣ ʧʦʩʪʦʷʥʥʳʭ ʨʘʩʩʝʠʚʘʪʝʣʝʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ (ʚ ʘʪʨʠʙʫʪʘʭ ʢʘʞʜʦʡ ʪʦʯʢʠ ʟʘʧʠʩʘʥʳ 

ʩʤʝʱʝʥʠʷ ʥʘ ʢʘʞʜʫʶ ʜʘʪʫ ʩʲʝʤʢʠ), ʝʛʦ ʧʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.  

 
 

ʈʠʩʫʥʦʢ 2. ʄʫʣʴʜʘ ʦʩʝʜʘʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ ʊʝʥʛʠʟ ʟʘ ʧʝʨʠʦʜ ʩ 2004 ʧʦ 

2009 ʛʦʜ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʧʦ ʜʘʥʥʳʤ ENVISAT, ʦʪʦʙʨʘʞʝʥʥʘʷ ʚ ʩʨʝʜʝ Google Earth 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʊʝʥʛʠʟ ʩ 2004 ʧʦ 2009 ʛʦʜʳ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʭʦʜʝ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʘʜʘʨʥʳʭ ʜʘʥʥʳʭ ENVISAT, ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʤʦʥʦʪʦʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ ʦʩʝʜʘʥʠʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʨʘʡʦʥʦʤ ʘʢʪʠʚʥʦʡ ʜʦʙʳʯʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʵʪʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʉʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʡ ʚ ʮʝʥʪʨʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʤʫʣʴʜʳ ʜʦʩʪʠʛʘʝʪ 20 ʤʤ ʚ ʛʦʜ. ʇʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʜʘʥʥʳʤʠ ENVISAT ʟʘ 2004-2009 ʛʦʜ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦ ʜʘʥʥʳʤ ALOS ʧʨʦʷʚʠʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ:  

  ʟʘʧʘʜʥʘʷ ʛʨʘʥʠʮʘ ʦʩʥʦʚʥʦʡ ʤʫʣʴʜʳ ʦʩʝʜʘʥʠʡ ʩʤʝʩʪʠʣʘʩʴ ʚ ʩʪʦʨʦʥʫ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠ 
ʜʦʩʪʠʛʣʘ ʝʝ;  

  ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʝʱʝ ʦʜʥʘ ʤʫʣʴʜʘ ʦʩʝʜʘʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ 

ʧʝʨʚʦʡ;  

  ʧʦʷʚʠʣʩʷ ʣʦʢʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʦʜʥʷʪʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʦʩʥʦʚʥʦʡ 

ʤʫʣʴʜʳ ʦʩʝʜʘʥʠʡ, ʚʦʟʤʦʞʥʦ ʠʤʝʶʱʠʡ ʩʚʷʟʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʙʳʯʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʂʦʨʦʣʝʚʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ. 
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ʂʀɿʀʈʆɺɸ ɾ.ʄ., ʂʀʈɻʀɿɹɸɽɺɸ ʂ.ɾ 

 

ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ. ɻʫʤʠʣʝʚʘ, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ,  

 

ʉʊɸʅɼɸʈʊʀɿɸʎʀʗ ʋʉʃʋɻ ʅɸ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆʄ ʊʈɸʅʉʇʆʈʊɽ 

 

 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʱʠʪʳ ʧʨʘʚ ʠ ʠʥʪʝʨʝʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ. ʂʘʯʝʩʪʚʦ ʫʩʣʫʛ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʦʚʝʨʢʦʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ, ʧʦʢʘʟʘʪʝʣʷʤ, ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʦʙʲʷʚʣʝʥʥʦʛʦ ʢʣʘʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʨʠʯʸʤ ʛʣʘʚʥʝʡʰʠʤ 

ʪʨʝʙʦʚʘʥʠʝʤ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ.  

ɺ ʂʘʟʘʭʩʪʘʥʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʦʙʲʝʢʪʦʤ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʮʠʷ. ʆʜʥʘʢʦ ʩ 

1992 ʛ. ʫʩʣʫʛʠ ʪʘʢʞʝ ʩʪʘʣʠ ʦʙʲʝʢʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ.  

ɼʦʣʷ ʫʩʣʫʛ ʚ ʤʠʨʦʚʦʡ ʪʦʨʛʦʚʣʝ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 25% ʠ  ʧʦ ʧʨʦʛʥʦʟʘʤ ʵʢʩʧʝʨʪʦʚ ʢ 2013 ʛʦʜʫ 

ʦʙʲʝʤ ʪʦʨʛʦʚʣʠ ʫʩʣʫʛʘʤʠ ʧʨʝʚʳʩʠʪ ʦʙʲʝʤ ʪʦʨʛʦʚʣʠ ʪʦʚʘʨʘʤʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʳʝ ʢʨʫʧʥʳʝ 

ʵʢʩʧʦʨʪʝʨʳ ʫʩʣʫʛ ï ʉʐɸ ʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ, ʦʜʥʘʢʦ ʘʟʠʘʪʩʢʠʝ ʩʪʨʘʥʳ (ʂʠʪʘʡ, ʊʘʠʣʘʥʜ) 

ʧʦ ʝʞʝʛʦʜʥʦʤʫ ʧʨʠʨʦʩʪʫ ʵʢʩʧʦʨʪʘ ʫʩʣʫʛ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ (ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ). ɹʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʷʤ ʵʣʝʢʪʨʦʥʥʦʡ ʩʚʷʟʠ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʶʪʩʷ ʫʩʣʫʛʠ ʧʦ ʢʨʝʜʠʪʦʚʘʥʠʶ ʧʦʜ ʟʘʣʦʛ, ʩʪʨʘʭʦʚʘʥʠʶ, ʦʙʤʝʥʫ ʚʘʣʶʪ, ʙʨʦʢʝʨʩʢʠʤ ʦʧʝʨʘʮʠʷʤ 

ʠ ʜʨ. ʇʦ ʜʘʥʥʳʤ ʖʅɽʉʂʆ, ʢ 2010 ʛ. ʟʘʥʷʪʦʩʪʴ ʚ ʩʬʝʨʝ ʫʩʣʫʛ ʜʦʩʪʠʛʣʘ 65-70%. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʪʳʚʘʝʪ ʛʦʩʪʠʥʠʯʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʪʫʨʠʟʤ, 

ʧʘʩʩʘʞʠʨʩʢʠʝ ʠ ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ, ʩʚʷʟʴ, ʦʙʨʘʟʦʚʘʥʠʝ, ʙʘʥʢʦʚʩʢʦʝ ʜʝʣʦ. 

ʄʠʨʦʚʦʡ ʦʧʳʪ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʣʫʞʠʪʴ ʙʘʟʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʊʘʢ ʀʉʆ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʫʩʣʫʛ 

ʙʘʥʢʦʚ ʠ ʭʠʤʯʠʩʪʦʢ; ʜʨʫʛʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ (ɽʚʨʦʧʝʡʩʢʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʘʚʪʦʪʫʨʠʟʤʘ, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʶʟ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ɺʩʝʤʠʨʥʘʷ ʪʫʨʠʩʪʠʯʝʩʢʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʶʟ ʵʣʝʢʪʨʦʩʚʷʟʠ ʠ ʜʨ.) ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʪʘʥʜʘʨʪʠʟʘʮʠʝʡ ʫʩʣʫʛ ʚ ʩʚʦʠʭ 

ʦʙʣʘʩʪʷʭ. ʕʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʚʷʟʳʚʘʶʪ ʩ ʥʦʚʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ 

ɺʊʆ ʧʦ ʪʦʨʛʦʚʣʝ ʫʩʣʫʛʘʤʠ. ɺʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʫʩʣʫʛ ʧʦ ʧʦʩʣʝʧʨʦʜʘʞʥʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ. ʆʥʘ ʜʦʣʞʥʘ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʧʦʜʭʦʜ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʧʦʩʪʘʚʱʠʢʘʤ ʫʩʣʫʛ ʠ 

ʦʧʝʨʘʪʦʨʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʥʜʘʨʪʳ ʥʘ ʫʩʣʫʛʠ ʧʦʤʦʛʫʪ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩʨʘʚʥʠʚʘʪʴ ʧʨʝʜʣʘʛʘʝʤʳʝ 

ʫʩʣʫʛʠ ʠ ʚʳʙʠʨʘʪʴ ʠʭ ʩʦʦʙʨʘʟʥʦ ʩʚʦʠʤ ʟʘʧʨʦʩʘʤ. ʉʪʘʥʜʘʨʪʳ ʥʘ ʫʩʣʫʛʠ ʩʣʫʞʘʪ ʩʪʠʤʫʣʦʤ ʜʣʷ 

ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʬʠʨʤ ʢ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʫʩʣʫʛ ʧʨʠ ʫʩʣʦʚʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ. ʇʦʩʣʝʧʨʦʜʘʞʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ï 

ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʦʚʘʨʘ, ʧʦʵʪʦʤʫ ʚʳʙʦʨ, ʩʜʝʣʘʥʥʳʡ ʧʦʪʨʝʙʠʪʝʣʝʤ ʩ ʫʯʝʪʦʤ 

ʵʪʦʛʦ ʬʘʢʪʦʨʘ, ʤʦʞʝʪ ʩʪʘʪʴ ʝʛʦ ʚʳʙʦʨʦʤ ʪʦʚʘʨʘ. 

ɻʝʥʝʨʘʣʴʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʦ ʪʦʨʛʦʚʣʝ ʫʩʣʫʛʘʤʠ (ɻɸʊʉ), ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʣʠʙʝʨʘʣʠʟʘʮʠʶ ʠ 

ʫʩʪʨʘʥʝʥʠʝ ʙʘʨʴʝʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʩʝʨʚʠʩʥʳʤ ʬʠʨʤʘʤ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʧʦʣʫʯʝʥʠʠ ʣʠʮʝʥʟʠʡ ʠ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ. ʉʦʛʣʘʰʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʘʚʦ ʚʳʭʦʜʘ ʥʘ 

ʠʥʦʩʪʨʘʥʥʳʡ ʨʳʥʦʢ ʠ ʚʨʝʤʝʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʪʘʤ ʯʘʩʪʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʫʩʣʫʛ. ʉʪʨʘʥʳ ï ʯʣʝʥʳ 

ɺʊʆ ʧʦʣʫʯʘʶʪ ʚʩʝ ʧʨʘʚʘ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʪʦʨʛʦʚʣʝ ʫʩʣʫʛʘʤʠ, ʦʛʦʚʦʨʝʥʥʳʝ ʚ ɻɸʊʉ, ʘ ʧʦʪʨʝʙʠʪʝʣʠ 

ʫʩʣʫʛ ʠʤʝʶʪ ʚʳʛʦʜʳ ʦʪ ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʭ ʮʝʥ ʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʣʫʛ. 

ʇʦʜʧʠʩʘʚʰʠʝ ʉʦʛʣʘʰʝʥʠʝ ʩʪʨʘʥʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ. ʇʨʝʞʜʝ 

ʚʩʝʛʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʫʩʣʫʛ ʠ ʛʘʨʤʦʥʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʯʪʦʙʳ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʝ ʩʪʘʣʠ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʠ ʥʝ ʧʨʝʚʨʘʪʠʣʠʩʴ ʙʳ 

ʚ ʪʝʭʥʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʂʦʜʝʢʩʘ ɻɸʊʊ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʘʥʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʥʝ 

ʩʦʜʝʨʞʠʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʚʠʣ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʫʩʣʫʛ, ʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. 

ʉʦʛʣʘʩʥʦ ʉʊ ʈʂ 1.28-2002 ʫʩʣʫʛʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ -ʧʦ ʰʝʩʪʠ ʧʨʠʟʥʘʢʘʤ: 

 ʦʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ï ʥʘʩʝʣʝʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ (ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʳʝ, ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚʳʝ ʠ  ʧʘʩʩʘʞʠʨʩʢʠʝ, ʫʩʣʫʛʠ ʙʘʥʢʦʚʩʢʠʝ, ʧʨʘʚʦʚʳʝ, ʤʝʜʠʮʠʥʩʢʠʝ ʠ 

ʜʨ.); 

 ʥʘʟʥʘʯʝʥʠʝ ï ʤʘʪʝʨʠʘʣʴʥʳʝ (ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʝʭʥʠʢʠ), ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʠʣʠ 

ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʝ (ʦʙʨʘʟʦʚʘʥʠʝ, ʢʫʣʴʪʫʨʘ, ʤʝʜʠʮʠʥʘ); 

 ʭʘʨʘʢʪʝʨ ʧʦʪʨʝʙʣʝʥʠʷ ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, ʢʦʣʣʝʢʪʠʚʥʳʡ; 

 ʫʩʣʦʚʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ï ʧʣʘʪʥʳʝ, ʣʴʛʦʪʥʳʝ ʠʣʠ ʙʝʩʧʣʘʪʥʳʝ (ʠʥʚʘʣʠʜʘʤ, ʙʝʞʝʥʮʘʤ, 

ʧʝʥʩʠʦʥʝʨʘʤ, ʫʯʘʩʪʥʠʢʦʤ ʚʦʡʥ ʠ ʜʨ.); 

 ʬʦʨʤʘ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛʠ; 
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 ʦʙʲʝʢʪ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɻʣʘʚʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʫʩʣʫʛ ʷʚʣʷʶʪʩʷ: 

 ʂʣʘʩʩʠʬʠʢʘʮʠʷ; 

 ʊʝʨʤʠʥʦʣʦʛʠʷ; 

 ʆʙʱʝʪʝʭʥʠʯʝʩʢʠʝ ʥʦʨʤʳ ʠ ʪʨʝʙʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʫʩʣʫʛʠ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʟʘʜʘʯʫ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ɼʣʷ ʙʦʣʝʝ ʯʝʪʢʦʛʦ ʠʟʣʦʞʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʛʨʫʧʧʠʨʫʶʪ, ʨʘʟʣʠʯʘʷ ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʥʘʜʝʞʥʦʩʪʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʢʫʣʴʪʫʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʫʛ ʟʘʥʠʤʘʝʪ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʣʶʙʘʷ ʫʩʣʫʛʘ 

ʩʦʜʝʨʞʠʪ ʵʪʘʧʳ ʦʙʱʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʷ ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ. ʆʙʦʙʱʝʥʥʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʟʚʘʥʳ ʢʫʣʴʪʫʨʦʡ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦ ʚʢʣʶʯʘʝʪ: 

 ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ; 

 ʵʩʪʝʪʠʢʫ ʠʥʪʝʨʴʝʨʘ ʤʝʩʪ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

 ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ ʤʝʩʪ ʦʞʠʜʘʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

 ʢʦʤʬʦʨʪʥʦʩʪʴ ʧʦʤʝʱʝʥʠʷ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʝʙʝʣʠ; 

 ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʩʪ ʧʨʠʝʤʘ (ʚʳʜʘʯʠ) ʟʘʢʘʟʦʚ; 

 ʵʪʠʢʫ ʦʙʱʝʥʠʷ. 

ʅʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʥʘʭʦʜʠʪʩʷ ʚʦʧʨʦʩ ʦ 

ʪʝʨʤʠʥʦʣʦʛʠʠ ʧʦ ʫʩʣʫʛʘʤ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ çʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʫʩʣʫʛʘè - ʫʩʣʫʛʘ ʧʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʥʫʞʜ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ (ʥʘʣʘʜʢʘ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʦʧʳʪʥʦ-

ʢʦʥʩʪʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ, ʯʠʩʪʢʘ ʠ ʪ.ʜ.). 

ʅʘʨʷʜʫ ʩʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʝʡ ʩʘʤʠʭ ʫʩʣʫʛ ʧʨʦʚʦʜʠʪʩʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʝʨʪʠʬʠʢʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʫʩʣʫʛ. 

ʇʝʪʣʷ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʢʘʢ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʥʢʘ 

ʫʩʣʫʛ; ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʩʣʫʛʠ; ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʫʛʝ; ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʢʦʥʪʨʦʣʷ; ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛʠ; ʨʝʟʫʣʴʪʘʪ ʫʩʣʫʛʠ; ʦʮʝʥʢʘ ʠʩʧʦʣʥʠʪʝʣʝʤ ʠ ʟʘʢʘʟʯʠʢʦʤ. 

ʅʦʨʤʘʪʠʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʝʪʣʠ ʢʘʯʝʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʪʘʢ ʠ 

ʩʪʘʥʜʘʨʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʢʦʥʢʨʝʪʠʟʠʨʫʶʪ ʪʨʝʙʦʚʘʥʠʷ  ʩʦʦʙʨʘʟʥʦ ʚʠʜʫ ʫʩʣʫʛʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʡ ʠʭ.  

 
ʄʠʨʦʚʦʡ ʦʧʳʪ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʙʳʣ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥ  ʚ ʧʘʢʝʪʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9000, ʧʨʠʥʷʪʳʭ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ʀʉʆ) ʚ 1987ʛ. ɺ 

ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʭʦʜʷʪ ʚʩʝ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʯʪʦ ʧʦ ʩʦʛʣʘʰʝʥʠʶ ʷʚʣʷʝʪʩʷ ʩʬʝʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ (Iɽʉ-ʄʕʂ). 

ʈʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9000 ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʫʯʘʩʪʠʝʤ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʢʘʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʨʷʜʘ ʨʘʥʝʝ ʚʳʧʫʱʝʥʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ. ʕʪʠ 
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ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦʷʚʠʣʠʩʴ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʥʘʯʘʣʘ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʢʘʯʝʩʪʚʫ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʟʘʪʝʤ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ  ʛʨʘʞʜʘʥʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ 1994 ʛʦʜʫ ʙʳʣʦ ʚʳʧʫʱʝʥʦ ʚʪʦʨʦʝ ʠʟʜʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ. ɺ 2000 ʛ. ʩʦʩʪʦʷʣʩʷ ʧʝʨʝʩʤʦʪʨ 

ʩʪʘʥʜʘʨʪʦʚ ʵʪʦʡ ʩʝʨʠʠ. ʅʦʚʦʝ ʠʟʜʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʘʭ 

ɻʦʩʩʪʘʥʜʘʨʪʘ ʈʌ, ʥʦ ʵʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʚ ʠʭ ʩʦʜʝʨʞʘʥʠʠ ʟʥʘʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʟʘʧʨʦʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɺ ʨʝʜʘʢʮʠʠ 1994ʛ. ʦʙʲʝʢʪʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʵʪʦʡ ʩʝʨʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ  

ʦʭʚʘʪʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤ ʢʘʯʝʩʪʚʘ, ʢʨʠʪʝʨʠʠ ʠʭ ʚʳʙʦʨʘ ʠ ʤʦʜʝʣʠ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʘ, ʥʦ ʠ ʩʧʦʩʦʙʳ ʧʨʦʚʝʨʦʢ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʢʘʯʝʩʪʚʘ, ʢʨʠʪʝʨʠʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʩʧʝʨʪʦʚ - ʘʫʜʠʪʦʨʦʚ. ʇʨʠʥʷʪʳ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ 

ʫʩʣʫʛ, ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺʢʣʶʯʝʥʳ ʘʩʧʝʢʪʳ ʢʘʯʝʩʪʚʘ: 

 ʢʘʯʝʩʪʚʦ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʮʠʶ; 

 ʢʘʯʝʩʪʚʦ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʧʨʦʜʫʢʮʠʠ; 

 ʢʘʯʝʩʪʚʦ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʧʨʦʜʫʢʮʠʠ ʧʨʦʝʢʪʫ; 

 ʢʘʯʝʩʪʚʦ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʤʘʪʝʨʠʘʣʴʥʦ -  ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʝʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ; 

ʉʪʘʥʜʘʨʪʳ ʀʉʆ ʩʝʨʠʠ 9000 ʚʤʝʩʪʝ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʀʉʆ ʩʝʨʠʠ 10000 ʠ ʩʪʘʥʜʘʨʪʦʤ ʀʉʆ 8402 

ʩʝʡʯʘʩ ʥʘʟʳʚʘʶʪ çʩʝʤʝʡʩʪʚʦʤè ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ  ʩʝʨʠʠ 9000. 

 

 
 

ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9000 ï ʵʪʦ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ʬʫʥʢʮʠʠ, ʵʣʝʤʝʥʪʳ  ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ), ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʠʪʴ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʯʪʦʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʦ ʢʘʯʝʩʪʚʫ. ʇʝʨʝʯʝʥʴ ʨʝʢʦʤʝʥʜʫʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ ʢʘʯʝʩʪʚʘ ʧʨʠʚʝʜʝʥ ʚ ʩʪʘʥʜʘʨʪʝ ʀʉʆ 9000-1. 

 ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʫʩʣʫʛ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʥʘʰʝʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʪʘʢ ʢʘʢ ʜʦʣʷ ʫʩʣʫʛ ʟʘʥʠʤʘʝʪ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʤʝʩʪʦ ʢʘʢ ʚ ʤʠʨʦʚʦʡ, ʪʘʢ ʠ ʚ  ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʪʦʨʛʦʚʣʝ. ʂʘʢ ʦʙʲʝʢʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʫʩʣʫʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʨʫʜʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʥʝ 

ʚʩʝ ʝʸ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦ. ʇʦʵʪʦʤʫ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʫʩʣʫʛ ʦʪʢʨʳʪʘ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʄɸɾʀʊʆɺɸ ɽ. ʄ. 

 

ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ.ɻʫʤʠʣʝʚʘ, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

 

ʇʈʀʄɽʅɽʅʀɽ ɻʈʀɼ-ʊɽʍʅʆʃʆɻʀʁ ɼʃʗ ʍʈɸʅɽʅʀʗ ʀ ʂʆʃʃɽʂʊʀɺʅʆɻʆ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɼɸʅʅʓʍ, ʇʆʃʋʏɽʅʅʓʍ ʇʈʀ ɼʀʉʊɸʅʎʀʆʅʅʆʄ 

ɿʆʅɼʀʈʆɺɸʅʀʀ ɿɽʄʃʀ ʀɿ ʂʆʉʄʆʉɸ 

 

  

ɺ ʮʝʥʪʨʘʭ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʂʘʟʘʭʩʪʘʥʘ ʩʫʱʝʩʪʚʫʝʪ ʘʨʭʠʚ ʮʠʬʨʦʚʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʧʦʟʚʦʣʷʝʪ 

ʥʘʢʘʧʣʠʚʘʪʴ ʤʥʦʛʦʣʝʪʥʠʝ ʨʷʜʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1].  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʜʘʥʥʳʭ ʘʨʭʠʚʳ ʚʝʜʫʪʩʷ ʚ ʜʚʫʭ ʠʜʝʥʪʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʘʭ, ʦʜʠʥ ʠʟ 

ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʩʷ ʚ ɸʩʪʘʥʝ, ʘ ʜʨʫʛʦʡ ʚ ɸʣʤʘʪʳ.  

ɺ ʮʝʥʪʨʝ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʪʘʣʦʛʦʚ ʘʨʭʠʚʘ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʥʫʞʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʦʠʩʢ ʚ ʢʘʪʘʣʦʛʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦ ʟʘʧʨʦʩʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʠʥʪʝʨʝʩʫʶʱʫʶ ʠʭ 

ʪʝʨʨʠʪʦʨʠʶ, ʚʨʝʤʷ ʩʲʝʤʢʠ ʠ ʦʬʦʨʤʠʪʴ ʟʘʢʘʟ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʩʥʠʤʢʘ.  

ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʛʨʘʥʠʯʝʥ ʜʦʩʪʫʧ 

ʢ ʜʘʥʥʳʤ.  

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʭʨʘʥʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʘ ʠʤʝʥʥʦ: 

 ʩʦʟʜʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ɻʨʠʜ-ʪʝʭʥʦʣʦʛʠʡ; 

 ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 
ʦʪʢʨʳʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

 ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʩʠʩʪʝʤʳ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʨʝʜʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ. 

ɻʨʠʜ-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʨʘʟʥʦʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʨʝʘʣʠʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʵʪʠʤ ʨʝʩʫʨʩʘʤ. ʇʨʠʥʮʠʧʠʘʣʴʥʦʡ ʥʦʚʠʟʥʦʡ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʨʝʩʫʨʩʦʚ 

ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʦʚʦʛʦ ʪʠʧʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʛʣʦʙʘʣʴʥʫʶ ʠʥʪʝʛʨʘʮʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʫʨʦʚʥʷ (middleware), ʘ ʪʘʢʞʝ ʥʘʙʦʨʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ 

ʩʝʨʚʠʩʦʚ (ʩʣʫʞʙ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʛʦ ʩʦʚʤʝʩʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ: ʦʪʜʝʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʘʤ, ʢʣʘʩʪʝʨʘʤ, ʭʨʘʥʠʣʠʱʘʤ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʝʪʷʤ [2].  

ɻʨʠʜ-ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʠʙʢʠʡ, ʙʝʟʦʧʘʩʥʳʡ ʠ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʦʙʱʠʡ ʜʦʩʪʫʧ ʢ 

ʨʝʩʫʨʩʘʤ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʥʠʤʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩʦʨʥʳʝ ʨʝʩʫʨʩʳ ʠʣʠ ʨʝʩʫʨʩʳ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʥʦʝ ʠʣʠ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʠʜ-

ʪʝʭʥʦʣʦʛʠʡ ʙʫʜʫʪ: 

 ɺʠʨʪʫʘʣʴʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ (ɺʍɼ);  

 ʈʝʝʩʪʨ ʤʝʪʘʜʘʥʥʳʭ ï ʈʄ (ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʦʧʠʩʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ); 

 ʉʠʩʪʝʤʘ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ï ʉɼɼ (ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ); 

 ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 
ʫʨʦʚʥʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʣʦʞʝʥʠʡ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ; 

 ʇʨʦʛʨʘʤʤʳ ʜʦʩʪʫʧʘ ʢ ʨʘʟʨʦʟʥʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʣʠʝʥʪʩʢʦʛʦ ʟʘʧʨʦʩʘ ʚ ʟʘʧʨʦʩ 
ʥʘ ʷʟʳʢʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʦʪ ʨʝʩʫʨʩʘ ʥʘ çʢʣʠʝʥʪʩʢʦʤè ʷʟʳʢʝ); 

 ʇʦʨʪʘʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʜʘʥʠʷ ʧʨʦʛʨʘʤʤ, ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ʆʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ. ʇʨʦʪʦʪʠʧ ʩʠʩʪʝʤʳ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʨʝʜʝ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʥʘ ʧʨʠʤʝʨʝ ʮʝʥʪʨʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ɸʩʪʘʥʳ-ɸʣʤʘʪʳ-ɼʫʙʥʳ 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʧʦ ʩʦʟʜʘʥʠʶ ʫʢʘʟʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʆʙʲʝʜʠʥʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʷʜʝʨʥʳʤ ʠʥʩʪʠʪʫʪʦʤ (ʛ. ɼʫʙʥʘ), 

ɸʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡè ʛ. ɸʣʤʘʪʳ ʠ ʎʝʥʪʨʦʤ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʛ. ɸʩʪʘʥʘ. 
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 ʓʃʓפʈɸʃɼɸʈʓ ɸʈױפ ʋפʈʃɽʈɯʅ ʕʃɽʂʊʈʆʅɼʓ ʆתʉɸʃʊ-ɼᴄʉʊ רʊʓפɸɿɸפ

ʆפʓʇ תʁʈɽʅʋɼɯר ʊʀɯʄɼɯʃɯɻɯ 

 

 

 ʜʘʨʣʘʤʘʩʳʥʜʘסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʘ ʘʨʥʘʣסʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫ שʩʪʘʥ ʈʝʩʫʧʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʘץʩʘʪʳ ï ץʘʟʽʨʛʽ ץʦסʘʤ ʪʘʣʘʙʳʥʘ ʩʘʡ ʪʝʨʝש ʙʽʣʽʤ, ʙʽʣʽʢ, ʜʘסʜʳʣʘʨ ʤʝʥ 

 ʳʟʤʝʪ ʞʘʩʘʫץ ץʘ ʪʘʥʳʤʜʳץʩʘʪץʘʥ ʤʘסʦʡʳʣץ ,ʜʘʨʣʘʡ ʙʽʣʝʪʽʥסʥʝʛʽʟʽʥʜʝ ʝʨʢʽʥ ʙʘ שʪʘʨʜʳץʟʳʨʣʳײץ

ʘʨץʳʣʳ ʞʝʪʝ ʘʣʘʪʳʥ, ᴇʟ ʙʝʪʽʥʰʝ ʜײʨʳʩ, ʪʠʽʤʜʽ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫסʘ ץʘʙʽʣʝʪʪʽ ʞʝʢʝ ʪײʣסʘʥʳ 

 .ʘʥסʘʣʳʧʪʘʩʪʳʨʫ ʝʢʝʥʜʽʛʽ ʘʡʪʳʣץ

ɽʣ ʇʨʝʟʠʜʝʥʪiʥiש ʩᴇʡʣʝʛʝʥ ʩᴇʟʽʥʜʝ: çɹʘʨʣʳץ ʜװʥʠʝ ʤʝʢʪʝʧʪʝʥ ʙʘʩʪʘʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ᴅʣʝʤʜʽʢ 

ʩʪʘʥʜʘʨʪץʘ ʩʘʡ ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʞװʡʝʛʝ ʢᴇʰʽʧ, ʧʝʜʘʛʦʛʪʘʨʜʳש ʢᴅʩʽʙʠ ʜʝשʛʝʡʽ ʤʝʥ ʞʘשʘ 

ʦץʫʣʳץʪʘʨ ʤʝʥ ʙʽʣʽʤʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʳʤʳʟ ץʘʞʝʪè, ï ʜʝʧ, ʘʪʘʡ ʢʝʣʝ çפʘʟʘץʩʪʘʥ ï 

2030è ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ: çɹiʟʜiש ʞʘʩ ʤʝʤʣʝʢʝʪiʤiʟ ᴇʩiʧ-ʞʝʪiʣiʧ ʢʝʤʝʣʜʝʥʝʜi. ɹiʟʜiש ʙʘʣʘʣʘʨʳʤʳʟ ʙʝʥ 

ʥʝʤʝʨʝʣʝʨiʤiʟ ʦʥʳʤʝʥ ʙiʨʛʝ ʝʨ ʞʝʪʝʜi. ʆʣʘʨ ᴇʟ ʟʘʤʘʥʳʥʳש ʞʘʫʘʧʪʳ ʜʘ ʞiʛʝʨʣi, ʙiʣiʤ ᴇʨʝʩi ʙʠiʢ, 

ʜʝʥʩʘʫʣʳסʳ ʤʳץʪʳ ᴇʢiʣʜʝʨi ʙʦʣʤʘץ. ʆʣʘʨ ʙʘʙʘʣʘʨʳʥʳש ʠʛi ʜᴅʩʪװʨʣʝʨiʥ ʩʘץʪʘʡ ʦʪʳʨʳʧ, ץʘʟiʨʛi 

ʟʘʤʘʥסʳ ʥʘʨʳץʪʳץ ʵʢʦʥʦʤʠʢʘ ʞʘסʜʘʡʳʥʜʘ ʞײʤʳʩ iʩʪʝʫʛʝ ʜʘʷʨ ʙʦʣʘʜʳè, ï ʜʝʣʽʥʛʝʥ [1]. 

 שʳ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽסʟʝʛʝ ʘʩʳʨʫʜʘװʧʘʨʘʪʪʘʥʜʳʨʫ ʧʨʦʮʝʩʽʥ ʞץʘʟʽʨʛʽ ʢʝʟʜʝ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʘפ

ʙʽʨʽ ï ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʜʘʨʳʥ ʜʘʡʳʥʜʘʫ ʙʦʣʳʧ ʦʪʳʨ. ɸʣ ʦʣʘʨʜʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʣʜʘʥʫ ï 

ʩʘʧʘʣʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʙʽʨʜʝʥ - ʙʽʨ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫʜʽש ʢʝʟ-ʢʝʣʛʝʥ ʩʘʣʘʩʳʥʜʘ ʦʡʣʘʫ 
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ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʰʳסʘʨʤʘʰʳʣʳץʧʝʥ ʝשʙʝʢ ʝʪʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ɹײʣ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ʪװʨʽʥ 

ʞʦץץʘ ʰʳסʘʨʫ ʝʤʝʩ, ʢʝʨʽʩʽʥʰʝ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʦץʳʪʫʜʳש ʞʘשʘ 

ʪװʨʣʝʨʽʤʝʥ ʪʦʣʳץʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʫʘסʳʟʜʘʡʜʳ. ʕʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʳ ʦץʫʰʳ װʰʽʥ ʜʘʡʳʥ 

ʤʘʪʝʨʠʘʣ. ʕʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʜʘʨʳʤʝʥ ʞײʤʳʩ iʩʪʝʫ ᴅʨʙiʨ ʦץʫʰʳʥʳש ᴇʟ ʤװʤʢiʥʜiʛiʥ ʝʩʝʧʢʝ ʘʣʘ 

ʦʪʳʨʳʧ, ʦץʳʧ װʡʨʝʥʫ iʩiʥ ʞʝʢʝ ʜʘʨʘ ʞװʨʛiʟʫ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ.  

ɿʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʞʘʩ ײʨʧʘץץʘ ʩʘʧʘʣʳ ʙʽʣʽʤ ʙʝʨʫʜʝ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʳʥ ʭʘʣץʳʤʳʟʜʳש 

ʩʘʣʪ-ʜᴅʩʪװʨʣʝʨʽʥ ʜᴅʨʽʧʪʝʫʜʝ ʧʘʡʜʘʣʘʥʫʜʳ ï ʦץʳʪʫʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʙʽʨ ʪװʨʽ ʨʝʪʽʥʜʝ 

 ʘʥסʡʨʝʥʫʛʝ ʘʨʥʘʣװ ʳʧץʨʣʝʨʽʥ ᴇʟʜʽʛʽʥʝʥ ʦװʩʘʣʪ-ʜᴅʩʪ שʪʳץʘʟʘפ .ʘ ʙʦʣʘʜʳ ʜʝʧ ʦʡʣʘʡʤʳʥסʘʨʘʩʪʳʨʫץ

ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʳʥ ʞʘʩʘʤʘʩ ʙײʨʳʥ, ץʘʟʘץʪʳש ʩʘʣʪ-ʜᴅʩʪװʨʣʝʨʽ ʞʘʡʳʥʜʘ ʞʘʟʳʣסʘʥ ʙʽʨʰʘʤʘ 

ʤʘסʣײʤʘʪʪʘʨʜʳ ץʘʨʘʩʪʳʨʜʳʤ. פʘʟʘץʪʳש ʩʘʣʪ-ʜᴅʩʪװʨʣʝʨʽ ʪʫʨʘʣʳ ʢʽʪʘʧʪʘʨʜʳש (ᴅʨʪװʨʣʽ ʘʚʪʦʨʣʘʨʜʳש) 

 שʢʽʪʘʧʭʘʥʘʥʳ ץʘʢʘʜʝʤʠʷʣʳ ץʣʪʪʳױ ,ʨʽװʢʽʪʘʧʭʘʥʘʩʳʥʜʘ ï 135 ʪ ץʣʪʪʳױ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʢʽʪʘʧ ץʦʨʳʥʜʘ 69 ʪװʨʽ, ɽױʋ ʢʽʪʘʧʭʘʥʘʩʳ ץʦʨʳʥʜʘ ï 47 ʪװʨʽ ʙʘʨ, ᴅʨʠʥʝ, ʤʝʨʟʽʤʜʽʢ ʙʘʩʳʣʳʤʜʘʨʜʘ 

ʞʘʨʳץ ʢᴇʨʛʝʥ ʤʘץʘʣʘʣʘʨʜʳ ʝʩʝʧʪʝʤʝʛʝʥʜʝ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ץʘʟʘץʪʳש ʩʘʣʪ-ʜᴅʩʪװʨʣʝʨʽ ʞʘʡʳʥʜʘסʳ 

 ,ʳ ʢʝʣʝʩʽ ʩʘʡʪʪʘʨʜʳ ʘʪʘʧ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ: www.koshpendi.kz, www.adyrna.kzסʘʣʘʤʪʦʨʜʘס

www.abai.kz, www.menkazakpyn.ucoz.kz, www.massagan.com, www.madenimura.kz, www.alash.kz. ɸʣ 

ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʜʘʨʳ ʞʦץʪʳץ שʘʩʳ. 

 ʫץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʞᴅʥʝ ʤʝʢʪʝʧʪʝʨʜʝ ʵʣʝʢʪʨʦʥʜʳ ʦץʳ ʦסʘʨסʫ ʧʨʦʮʝʩʽʥʜʝ ʞʦץʜʘ ʦשʘʟʽʨʛʽ ʪʘפ

 ʨʘʣʜʘʨʳʥ ʙʽʨʥʝʰʝײץ ʫץʤʢʽʥʰʽʣʽʢʪʝʨʽ ʙʝʨʽʣʛʝʥ. ʕʣʝʢʪʨʦʥʜʳ ʦװʨʘʣʜʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤײץ

ʧʨʦʛʨʘʤʤʘʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʧ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʳʥʳש ʤʘʟʤײʥʳ 

ʦץʫʰʳʥʳש ʟʠʷʪʢʝʨʣiʢ ʦʡʣʘʫ ץʘʙiʣʝʪiʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣʫʳ ץʘʞʝʪ. ʆʣ װʰʽʥ ʢʝʣʝʩʽ ץʘʩʠʝʪʪʝʨʜi 

 ʞᴅʥʝ ץʢᴇʨʢʝʤʜiʣʽʢ, ʞʳʣʜʘʤʜʳʣʳ ץʡʝʣiʣiʢ, ʵʩʪʝʪʠʢʘʣʳװʞ ,ץʳʣʳץʘʪʪʘʥʜʳʨʫʳ ʞʝʪʢiʣiʢʪi: ʞʠʥʘסʘʥʘץ

ʪ.ʙ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʳʥ ᴅʟʽʨʣʝʫ ʙʘʨʳʩʳʥʜʘ ʦʥʳ ʤᴅʪiʥʜiʢ ʘץʧʘʨʘʪʪʘʥ ʛᴇʨi ʛʨʘʬʠʢʪiʢ ʘץʧʘʨʘʪʧʝʥ 

ʢᴇʙiʨʝʢ ץʘʤʪʫ ʢʝʨʝʢ, ʩʝʙʝʙi ʦʣ ʦץʫ ײץʨʘʣʳʥ ʢᴇʨʥʝʢʽ ʝʪʽʧ, ʦץʫ ʙʘʨʳʩʳʥʜʘ ʘץʧʘʨʘʪʪʳ ʪʝʟ ץʘʙʳʣʜʘʫʳʥʘ 

ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʆʥʜʘ ʤᴅʪʽʥʜʝʨ, ʛʨʘʬʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝʨ, ʥʘʚʠʛʘʮʠʷʣʘʨ, ʵʣʝʢʪʨʦʥʜʳץ ʘʥʳץʪʘʤʘʣʘʨ 

ʞᴅʥʝ ʦʣʘʨʜʳש ʪװʩʪʝʨʽʥ ᴅʨ ʪװʨʣʽ ʝʪʽʧ, ʘʥʠʤʘʮʠʷʣʘʨ ʘʨץʳʣʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫ 

 ʨʘʣʜʘʨʜʳ ʘʥʠʤʘʮʠʷ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ, ʩʫʨʝʪʪʝʨʤʝʥ, ʚʠʜʝʦʣʘʨʤʝʥײץ ץʨʘʣʳʥ ʞʘʩʘʫʜʘ ʵʣʝʢʪʨʦʥʜʳײץ

 ʨʜʝװʥʜʘʡ ʪײʘʡʣʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʉʝʙʝʙʽ, ʤסשʦʣʜʘʥʳʩʪʘ ʜʘ ʳץ ʘʤʪʘʤʘʩʳʟ ʝʪʫ ᴇʪʝ ʪʠʽʤʜʽ ʞᴅʥʝץ

ʙʝʡʥʝʣʝʥʫi ʦץʫʰʳʥʳש ʥʝʤʝʩʝ ʩʪʫʜʝʥʪʪʽש ʝʩʪʝ ʩʘץʪʘʫ ץʘʙiʣʝʪiʥiש ʜʘʤʫʳʥʘ ʞᴅʥʝ ʦץʳסʘʥ ʤʘʪʝʨʠʘʣʳʥ 

  .ʤʳʪʧʘʡ, ʦʥʳ ʜʘʤʳʪʫʳʥʘ ʠʛi ᴅʩʝʨiʥ ʪʠʛiʟʝʜiײ

ʊʝʭʥʠʢʘʥʳש ʜʘʤʳסʘʥ ʟʘʤʘʥʳʥʜʘ ʙʘʨʣʳץ ʤװʤʢʽʥʰʣʽʢʪʝʨʜʽ ʥʝʛʝ ʧʘʡʜʘʣʘʥʙʘʩץʘ, ᴅʩʽʨʝʩʝ ײʣʪʪʳץ 

 !?ʩʘʪʳʥʜʘץʪʘʨʳʤʳʟʜʳ ʜᴅʨʽʧʪʝʫ ʤʘץʥʜʳʣʳײץ

ʕʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʳʥ ʞʘʩʘʫʜʳש ʩʦסשʳ ʢʝʟʝשʽ ʦʥʳ ʙʘסʜʘʨʣʘʤʘסʘ ʘʡʥʘʣʜʳʨʫ, ʷסʥʠ ʤʘʰʠʥʘ 

ʪʽʣʽʥʜʝ ʢʦʜʪʘʫ ʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳʥʜʘʡ ץʦʣʜʘʥʙʘʣʳ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʙʜʳץʪʘʫ ʞʘʩʘʫ ʢᴇʧʪʝʛʝʥ 

ʞװʡʝʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʝʜʽ, ʦʣʘʨ: Macromedia Flash, Macromedia Dreamweaver, 

AutoPlay Media Studio, Visual Basic, Delphi, Power Builder, Power Point, Html, Front Page ʪ.ʙ. ɹײʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫʜʳש ʘʨʪʳץʰʳʣʳסʳ: 

 ʙʘסʜʘʨʣʘʤʘ ʞʘʩʘʫ ʤʝʨʟʽʤʽʥ ץʳʩץʘʨʪʫ; 

 ʙʘסʜʘʨʣʘʤʘ ʞʘʩʘʫ ʤʝʥ ʦʥʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʝשʜʝʨʽʥʽש ʙʘʨʣʳסʳʥʜʘ ʜʘ ʦʥʳ ʩװʡʝʤʝʣʜʝʫ ʽʩʽʥʽש 
ʞʝשʽʣʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; 

 ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʳʥʳש ʤʘʟʤײʥʳ ʤʝʥ ײץʨʳʣʳʤʳʥʘ ʩᴅʡʢʝʩ ʦʥʳ ʧʘʡʜʘʣʘʥʫʰʳ ʤסײʘʣʽʤʛʝ 
ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʘʟʜʘʧ ʪװʟʝʪʫ, ʪʦʣʳץʪʳʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʝʨʫ; 

 ʦץʫ ײץʨʘʣʳʥʳש ʢʝʡʙʽʨ ʙᴇʣʽʢʪʝʨʽʥ ᴇʟʛʝʨʪʢʝʥʜʝ (ʪʦʣʳץʪʳʨסʘʥʜʘ) ʪײʪʳʥʫʰʳ ʠʥʪʝʨʬʝʡʩʽʥʽש 
ᴇʟʛʝʨʽʩʩʽʟ ʢװʡʜʝ ʩʘץʪʘʣʫʳ;[2] 

 aʩʳʥʜʘ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘץʘʨ שʳʥʜʳ ʜʘʤʫʳʥʳץʘʨץ שʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʧʘʨʘʪʪʳץʘʟʽʨʛʽ ʢʝʟʜʝ ʘפ

ʢᴇʧʪʝʛʝʥ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʜʘʨʳ ʞʘʩʘʣʫʜʘ. çפʘʟʘץʪʳש ʩʘʣʪ-ʜᴅʩʪװʨʣʝʨʽè ʪʘץʳʨʳʙʳʥʜʘ ʤʝʥʽש 

ʜʘʷʨʣʘסʘʥ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʳʤʜʘ ʦץʫʰʳ ᴇʟ ʙʝʪʽʥʰʝ ʞײʤʳʩ ʽʩʪʝʫʽ װʰʽʥ ץʦʣʘʡʣʳ ʞʘסʜʘʡʣʘʨ 

  .ʘʥסʘʨʘʩʪʳʨʳʣץ

ʕʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʳʥ ʞʘʩʘʫ ײץʨʘʣʳ ʨʝʪiʥʜʝ Adobe Photoshop, Delphi, CSS, Java Script, Html 

ʞᴅʥʝ Macromedia Flash, Dreamweaver ʧʨʦʛʨʘʤʤʘʣʘʨʳʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ץʦʣʜʘʥʜʳʤ. ʉʝʙʝʙi, 

ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʳʥʳש ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʳ ʛʠʧʝʨʩiʣʪʝʤʝ ʘʨץʳʣʳ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ ʪʠiʩ, 

ʘʣ HTML ʪiʣiʥʜʝ ʛʠʧʝʨʩiʣʪʝʤʝʣʝʨ ʦשʘʡ ʞʘʩʘʣʳʥʘʜʳ. ɾײʤʳʩʳʤʜʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʛʠʧʝʨʩiʣʪʝʤʝ 

ʞʘʩʘʫʜʳ, gif, jpg ʬʦʨʤʘʪʪʘʨʳʥʜʘסʳ ʬʘʡʣʜʘʨʜʳ ʢiʨiʩʪiʨʫʜi, ʪʝʨʝʟʝʣʝʨʜi ʙʝʟʝʥʜiʨʫʜiש ʙʘʨʣʳץ 

ʤװʤʢiʥʜiʢʪʝʨiʥ ʧʘʡʜʘʣʘʥʫסʘ ʪʳʨʳʩʪʳʤ. ɹײʣ ʦץʫ ײץʨʘʣʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪʪʳש ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʡ 

ʥʝʛʽʟʜʝʣʽʧ ʞʘʩʘʣʜʳ. ɹײʣ ʝשʙʝʛʽʤʥʽש ʙʘʨʣʳץ ʪʘץʳʨʳʧʪʘʨʳ ʙʦʡʳʥʰʘ ʙʝʡʥʝʙʘʷʥʜʘʨ ʞʘʩʘʜʳʤ. 

ɹʝʡʥʝʙʘʷʥʜʘʨ ʞᴅʥʝ ʦץʫʰʳʥʳש ʙʽʣʽʤʽʥ ʪʝʢʩʝʨʝʪʽʥ ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʞʘʩʘʫ - ʠʥʥʦʚʘʮʠʷʣʳץ ʦץʳʪʫ 

ʬʦʨʤʘʩʳʥʳש ʙʽʨ ʪװʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʝʡʥʝʙʘʷʥʜʘʨʜʳ ʩᴇʡʣʝʫʤʝʥ ץʘʪʘʨ ʛʨʘʬʠʢʘʣʳץ ʙʝʡʥʝʣʝʨʜʽ 

ʞʝʪʢʽʟʫʜʽש ʳסשʘʡʣʳ ᴅʜʽʩʽ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ɽʛʝʨ ʘʜʘʤʥʳץ שʘʙʳʣʜʘʫ ʞװʡʝʩʽ ʢᴇʧ ʞʘסʜʘʡʜʘ 

http://www.abai.kz/
http://www.menkazakpyn.ucoz.kz/
http://www.massagan.com/
http://www.madenimura.kz/
http://www.alash.kz/
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ʢᴇʨʫ ʘʨץʳʣʳ ץʘʙʳʣʜʘʥʩʘ, ʦʥʜʘ ʛʨʘʬʠʢʘʣʳץ ʞᴅʥʝ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʘץʧʘʨʘʪ ʙʝʡʥʝʙʘʷʥʜʘʨʜʘ ʢᴇʧ 

 ʳʥʘʩʳʥ ʘʰʘʪʳʥסʤʘ שʳʨʳʧʪʳץʘʪʘʨ ʘʥʠʤʘʮʠʷʣʘʨ, ʪʘץʘʪʘʨ, ʙʽʨץ ʘ ʪʠʽʩʪʽ. ʉʦʥʳʤʝʥסʦʣʜʘʥʳʣʫץ

ʙᴇʣʽʤʜʝʨ, ʙʘץʳʣʘʫ ʩײʨʘץʪʘʨʳ ʞᴅʥʝ 4 ʥײʩץʘʣʳץ ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʢʽʨʽʩʪʽʨʜʽʤ. ʆץʫʰʳ ʪʘʧʩʳʨʤʘʥʳ 

ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʳ ʢᴇʤʝʛʽʤʝʥ ʦʨʳʥʜʘʧ, ʦʥʳש ʥᴅʪʠʞʝʩʽʥʽש ʜײʨʳʩʪʳסʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʫʽʥʝ ʙʦʣʘʜʳ. 

ɹײʣ ʦץʫʰʳʥʳש ᴇʟʽʥ-ᴇʟʽ ʙʘץʳʣʘʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʜʝʧ ʦʡʣʘʡʤʳʥ. 

ɹײʣ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʳʥʳש ʪʠʽʤʜʽʣʽʛʽ, ʢʝʟ-ʢʝʣʛʝʥ ʦʨʳʥʜʘ ʪײʨʳʧ ʧʨʦʛʨʘʤʤʘʥʳ ʘʰʳʧ ʦץʫ 

 ʘʙʳʥʘʥץ ʳץʨʘʣʳʥʘ ʢʽʨʫ ʩʳʨʪײץ ʫץʳ ʙʝʪʽ ʦץʘʰסʘʣ שʨʘʣʳʥʳײץ ʫץʘ ʙʦʣʘʜʳ. ʆסʨʘʣʳʥ ʧʘʡʜʘʣʘʥʫײץ

ʪײʨʘʜʳ. ʂʝʣʝʩʽ ʙʝʪ ʥʝʛʽʟʛʽ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʜʽ. ʆʥʜʘ: ʩʘʣʪ-ʜᴅʩʪװʨʣʝʨʜʽש ʪװʨʣʝʨʽ, ʜᴅʩʪװʨʣʽ ץʦʣᴇʥʝʨ 

ʪװʨʣʝʨʽ, ײʣʪʪʳץ ʪʘסʘʤʜʘʨ, ײʣʪʪʳץ ʦʡʳʥʜʘʨ, ʞʝʪʽ ץʘʟʳʥʘ, ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳ, ʙʘסʜʘʨʣʘʤʘ ʪʫʨʘʣʳ, 

ʧʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ, ʘʚʪʦʨ ʞᴅʥʝ ʰʳסʫ ʙʘʪʳʨʤʘʣʘʨʳʥʘʥ ʪײʨʘʜʳ. ᴄʨʙʽʨ ʙʘʪʳʨʤʘסʘ ʪʳʰץʘʥ 

ʪʝʪʽʛʽʥ ʰʝʨʪʢʝʥʜʝ ʩʽʣʪʝʤʝ ʞʘʩʘʣʘʜʳ, ʪʝʢ ʰʳסʫ ʙʘʪʳʨʤʘʩʳʥ ʰʝʨʪʢʝʥʜʝ ʧʨʦʛʨʘʤʤʘʜʘʥ ʰʳסʳʧ ʢʝʪʝʤʽʟ. 

ʉʘʣʪ-ʜᴅʩʪװʨʣʝʨʜʽש ʪװʨʣʝʨʽ ʙᴇʣʽʤʽʥ ʙʝʩ ʪʘץʳʨʳʧץʘ ʪʦʧʪʘʧ ץʘʨʘʩʪʳʨʜʳʤ. ɹײʣʘʨ: ʳʨʳʤʜʘʨ ʤʝʥ 

ʥʘʥʳʤʜʘʨ, ʜʽʥʠ ʨᴅʩʽʤʜʝʨ ʤʝʥ ʤʝʡʨʘʤʜʘʨ, ʜᴅʩʪװʨʣʽ װʡʣʝʥʫ ʪʦʡʳ, ʙʘʣʘ ʪᴅʨʙʠʝʣʝʫ ʜᴅʩʪװʨʣʝʨʽ, 

ʞʘʣʧʳʭʘʣʳץʪʳץ ʤʝʨʝʢʝʣʝʨ. ɼᴅʩʪװʨʣʽ ץʦʣᴇʥʝʨ ʪװʨʣʝʨʽ ʙᴇʣʽʤʽ ʜʝ ʙʝʩ ʪʘץʳʨʳʧʪʘʥ ʪײʨʘʜʳ: ʘסʘʰʪʘʥ 

ʞʘʩʘʣʘʪʳʥ ʙײʡʳʤʜʘʨ, ʢʠʽʟ װʡ, ʟʝʨʛʝʨʣʽʢ ᴇʥʝʨʽ, ײʣʪʪʳץ ʢʠʽʤʜʝʨ, ײʣʪʪʳץ ʦʶ ï ᴇʨʥʝʢʪʝʨ. ױʣʪʪʳץ 

ʪʘסʘʤʜʘʨ ʙᴇʣʽʤʽ ʜʝ ʙʝʩ ʪʘץʳʨʳʧʪʳ ץʘʤʪʠʜʳ: ʝʪ ʤװʰʝʣʝʨʽʥʽש ʘʪʘʫʣʘʨʳ, ʝʪʪʝʥ ʪʘʙʘץ ʪʘʨʪʫ ʜᴅʩʪװʨʽ, 

 ץʣʪʪʳױ .ʨʣʝʨʽʥ ʜʝ ʦʩʳʥʜʘ ʝʥʛʽʟʜʽʤװʦʡ ʩʦʶ ʜᴅʩʪץ ,ʨʽװʪʫ ʜᴅʩʪװʢ ץʦʥʘץ ʨʣʝʨʽ ʞᴅʥʝ ʜʝװʘʤ ʪסʪʘ ץʣʪʪʳײ

ʦʡʳʥʜʘʨ ʙᴇʣʽʤʽ ʘסשʘ ʙʘʡʣʘʥʳʩʪʳ ʦʡʳʥʜʘʨ, ʤʘʣסʘ ʙʘʡʣʘʥʳʩʪʳ ʦʡʳʥʜʘʨ, ʪװʨʣʽ ʟʘʪʪʘʨʤʝʥ ʦʡʥʘʣʘʪʳʥ 

ʦʡʳʥʜʘʨ, ʟʝʨʝʢʪʽʣʽʢʪʽ, ʝʧʪʽʣʽʢʪʽ ʞᴅʥʝ ʠʢʝʤʜʽʣʽʢʪʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʦʡʳʥʜʘʨ ʪʘץʳʨʳʧʪʘʨʳʥʘʥ ʪײʨʘʜʳ. ɾʝʪʽ 

 ʳʪʪʳץʫʘ שʪʳץʘʥ?, ʭʘʣʳסʘʣʘʡ ʙʦʣʞʘץ ʘʫʘ ʨʘʡʳʥ ץʘʤʪʠʜʳ: ʭʘʣʳץ ʳʨʳʧʪʘʨʜʳץʘʟʳʥʘ ʙᴇʣʽʤʽ ʢʝʣʝʩʽ ʪʘץ

ʘʥʳץʪʘʫ ʙʝʣʛʽʣʝʨʽ, ץʘʟʘץʪʳש ʞʘסʳʤʜʳ ʙʝʡʥʝʜʝʛʽ ʩᴇʟʜʝʨʽ, ץʘʟʘץʪʳש ʞʘסʳʤʩʳʟ ʙʝʡʥʝʜʝʛʽ ʩᴇʟʜʝʨʽ, 

ʤʳʩץʘʣʜʘʥ ʙʘʪʧʘʥסʘ ʜʝʡʽʥ, ʪʫʳʩʪʳץ ʘʪʘʫʣʘʨ ʩʳʨʳ. ʊʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳ ʙᴇʣʽʤʽʥʜʝ 4 ʥײʩץʘʣʳץ ʪʝʩʪ 

ʙʝʨʽʣʛʝʥ. ᴄʨʙʽʨ ʥײʩץʘ 20 ʩײʨʘץʪʳ ץʘʤʪʠʜʳ, ʩʦשʳʥʜʘ ʥᴅʪʠʞʝʩʽʥ ʰʳסʘʨʳʧ ʙʝʨʝʜʽ. 

 ʘʪʘʨ, ʪᴅʨʙʠʝ ʙʝʨʽʣʫʽ ʢʝʨʝʢ, ʪᴅʨʙʠʝʩʽʟץ ʘ ʙʽʣʽʤʤʝʥסʣʳ ʙʘʙʘʤʳʟ ᴄʙʫ ʅʘʩʳʨ ᴅʣ-ʌʘʨʘʙʠ: çɸʜʘʤױ

ʙʝʨʽʣʛʝʥ ʙʽʣʽʤ ï ʘʜʘʤʟʘʪʪʳש ʭʘʩ ʞʘʫʳè, ï ʜʝʛʝʥ ʝʢʝʥ. ױʨʧʘץ ʪᴅʨʙʠʝʩʽʥʜʝ ʝʞʝʣʜʝʥ ץʘʣʳʧʪʘʩץʘʥ 

ʭʘʣץʳʤʳʟʜʳש ʞʘץʩʳ ʜᴅʩʪװʨʣʝʨʽʥ ʦץʳʧ װʡʨʝʥʫ, ᴇʥʝʛʝ ʪײʪʫ, ʞʘʩ ײʨʧʘץʪʳ ʽʟʛʽʣʽʢʢʝ ʙʘʫʣʫ װʣʢʝʥ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʪʘʣʘʧ ʝʪʝʜʽ. ױʣʪʪʳץ ʪᴅʨʙʠʝʥʽײץ שʜʳʨʝʪʽʥ ץʘʥʰʘ ʘʡʪʩʘץ ʪʘ, ʪװʛʝʩʫ ʤװʤʢʽʥ ʝʤʝʩ. 

ʆʩʳʥʜʘʡ ײʣʳ ʪᴅʨʙʠʝ ʽʟʛʽʣʽʢʪʝʨʽ ʙʘʣʘ ʢʝʟʜʝʥ, ʙײʣʘ ʢʝʟʽשʥʝʥ ʙʘʩʪʘʫ ʘʣʤʘʩʘ, ʢʝʡʽʥ ᴇʪʝ ץʠʳʥסʘ ʩʦסʘʪʳʥʳ 

ï ʜᴅʣʝʣʜʝʫʜʽ ץʘʞʝʪ ʝʪʧʝʡʪʽʥ ʘץʠץʘʪ [1]. 

 ץʧʘʨʘʪʪʳץʨʳʧʪʘʨ ᴇʪʝ ʢᴇʧ. ɸײס ʘʥ ʢᴇʧʪʝʛʝʥ ᴅʜʝʪ ïץʳʥʜʘ ʪʳʤ ʝʨʪʝʜʝʥ ʢʝʣʝ ʞʘʪץʭʘʣ ץʘʟʘפ

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʘʨʳʰʪʘʧ ʜʘʤʳסʘʥ ץʦסʘʤסʘ ʽʣʝʩʝ ʦʪʳʨʳʧ, ʪʘʨʠʭʳʤʳʟʜʳ, ʩʘʣʪ-ʜᴅʩʪװʨʽʤʽʟʜʽ, 

ʤᴅʜʝʥʠʝʪʽʤʽʟʜʽ, ʪʽʣʽʤʽʟʜʽ, ײʣʪʪʳץ ʦʡʣʘʫ ʤʘʰʳסʳʤʳʟʜʳ, ײʣʪʪʳץ ʢʝʡʧʽʤʽʟʜʽ ʩʘץʪʘʧ ץʘʣʫ ᴇʪʝ ʤʘשʳʟʜʳ. 

 

ᴄʜʝʙʠʝʪʪʝʨ  

 

1. ɸ.ɿ. ʊʘʰʝʥʦʚʘ çױʣʪʪʳץ ʪᴅʨʙʠʝ ï ײץʥʜʳʣʳץ ʙʘʩʪʘʫʳè // http://mtdi.kz 

2. ʃʝʝɦʚ ɼ. Flash MX 2004. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. ʉʘʤʦʫʯʠʪʝʣʴ. ʉʇʙ., 2004 
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ʆʉʇɸʅʆɺ ɸ.ɸ. 

 

ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ.ɻʫʤʠʣʝʚʘ, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

 

ʉʆɿɼɸʅʀɽ ʈɸʉʇʈɽɼɽʃɽʅʅʆʁ ʉʈɽɼʓ ʍʈɸʅɽʅʀʗ ɼɸʅʅʓʍ, ʇʆʃʋʏɽʅʅʓʍ 

ʇʈʀ ɼʀʉʊɸʅʎʀʆʅʅʆʄ ɿʆʅɼʀʈʆɺɸʅʀʀ ɿɽʄʃʀ ʀɿ ʂʆʉʄʆʉɸ  ʉ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɻʈʀɼ-ʊɽʍʅʆʃʆɻʀʁ 

  

ʊʝʨʤʠʥ "Grid-ʚʳʯʠʩʣʝʥʠʷ" (Computing grid), ʛʜʝ "grid" ʦʟʥʘʯʘʝʪ "ʨʝʰʝʪʢʘ, ʩʝʪʢʘ, ʩʝʪʴ", ʧʦ ʩʤʳʩʣʫ 

ʘʥʘʣʦʛʠʯʝʥ ʚʳʨʘʞʝʥʠʶ "ʝʜʠʥʘʷ ʵʥʝʨʛʦʩʠʩʪʝʤʘ". ʉʫʪʴ grid-ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʪʨʝʤʣʝʥʠʠ 

ʦʙʲʝʜʠʥʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ð ʚ ʚʠʨʪʫʘʣʴʥʳʡ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ 

ʩ ʛʠʛʘʥʪʩʢʠʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʧʦʣʝʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝʩʫʨʩʳ ʤʝʞʜʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʟʘʧʨʦʩʘʤʠ.  

Grid-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʨʘʟʥʦʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʨʝʘʣʠʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʵʪʠʤ ʨʝʩʫʨʩʘʤ.  
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ʇʨʠʥʮʠʧʠʘʣʴʥʦʡ ʥʦʚʠʟʥʦʡ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʨʝʩʫʨʩʦʚ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʦʚʦʛʦ ʪʠʧʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʛʣʦʙʘʣʴʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʫʨʦʚʥʷ, ʘ ʪʘʢʞʝ ʥʘʙʦʨʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʩʝʨʚʠʩʦʚ  ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʛʦ 

ʩʦʚʤʝʩʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ 

[1]. 

ɺ ʮʝʥʪʨʘʭ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʩʥʦʚʥʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ  ï ʮʠʬʨʦʚʳʝ 

ʢʘʨʪʳ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʭʨʘʥʝʥʠʷ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʥʦʶ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ  ʬʘʡʣʦʚʳʭ ʩʠʩʪʝʤ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʪʠʧ ʩʠʩʪʝʤʳ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʩʪʴ, ʜʦʩʪʫʧ ʢ ʬʘʡʣʘʤ, ʧʘʨʘʤʝʪʨʳ ʩʢʦʨʦʩʪʠ ʟʘʧʠʩʠ ʬʘʡʣʦʚ, ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ [2] (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. ɸʥʘʣʠʟ  ʬʘʡʣʦʚʳʭ ʩʠʩʪʝʤ 

 

ʂʨʠʪʝʨʠʡ AFS Lustre GPFS dCache Xrootd  

ʊʠʧ ʩʠʩʪʝʤʳ 

ʈʘʩʧʨʝʜʝʣ

ʝʥʥʳʝ 

ʬʘʡʣʦʚʳʝ 

ʩʠʩʪʝʤʳ 

ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʬʘʡʣʦʚʳʝ 

ʩʠʩʪʝʤʳ 

ʈʘʩʧʨʝʜʝ-

ʣʝʥʥʳʝ 

ʧʘʨʘʣʣʝʣʴ-

ʥʳʝ 

ʬʘʡʣʦʚʳʝ 

ʩʠʩʪʝʤʳ 

ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʧʘʨʘʣʣʝʣʴʥʳʝ 

ʬʘʡʣʦʚʳʝ 

ʩʠʩʪʝʤʳ 

ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʧʘʨʘʣʣʝʣʴ-ʥʳʝ 

ʬʘʡʣʦʚʳʝ 

ʩʠʩʪʝʤʳ 

ʈʘʩʧʨʦʩʪʨʘʥʷʝ

-ʤʦʩʪʴ 

ʢʦʤʤʝʨʯʝ

ʩʢʘʷ 
ʦʪʢʨʳʪʘʷ 

ʢʦʤʤʝʨʯʝʩʢʘ

 ̫
ʦʪʢʨʳʪʘʷ ʦʪʢʨʳʪʘʷ 

ɼʦʩʪʫʧ ʢ 

ʬʘʡʣʘʤ 

ʇʨʦʟʨʘʯʥ

ʳʡ ʜʦʩʪʫʧ 

ʥʘʜʝʞʥʘʷ ʩʠʩʪʝʤʘ 

çʟʘʤʢʦʚè ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʘʤ 

ʇʨʦʟʨʘʯʥʳʡ 

ʜʦʩʪʫʧ 

ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʦʙʩʪʚʝʥʥʳʝ 

ʧʨʦʪʦʢʦʣʳ- 

DCAP ʠʣʠ 

gridFTP ʠʣʠ 

ʣʶʙʦʡ ʧʨʦʪʦʢʦʣ 

ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʘʤ 

ʩʠʩʪʝʤʳ GRID 

ɺʳʩʦʢʦʧʨʦʠʟʚʦ

ʜʠʪʝʣʴʥʳʡ 

ʜʦʩʪʫʧ, 

ʚʢʣʶʯʘʝʪ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠ

ʶ/ ʘʚʪʦʨʠʟʘʮʠʶ 

ʇʘʨʘʤʝʪʨʳ 

ʩʢʦʨʦʩʪʠ 

ʟʘʧʠʩʠ ʬʘʡʣʦʚ 

109 

ʄʙ/ʩʝʢ 
117 ʄʙ/ʩʝʢ 96 ʄʙ/ʩʝʢ 117 ʄʙ/ʩʝʢ 114 ʄʙ/ʩʝʢ 

ʆʪʢʘʟʦʫʩʪʦʡʯʠ

-ʚʦʩʪʴ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝ-

ʤʦʩʪʴ 

ʉʠʩʪʝʤʘ 

ʠʩʧʦʣʴʟʫʝ

ʪ Kerberos 

ɽʩʪʴ ʨʝʟʝʨʚʥʳʝ 

ʧʫʪʠ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʧʦʩʣʝ ʩʙʦʝʚ ʥʘ 

ʫʟʣʝ ʠʣʠ ʜʠʩʢʝ 

ɸʚʪʦʤʘʪʠʯʝʩ

ʢʦʝ 

ʩʘʤʦʚʦʩʩʪʘʥ

ʦʚʣʝʥʠʝ 

ʅʝʜʦʩʪʘʪʦʢ: 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʦʯʠʩʪʢʘ ʢʵʰ 

ʄʘʩʰʪʘʙʠʨʫʝʤ

ʳʡ ʠ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚ

ʳʡ ʜʦʩʪʫʧ ʢ 

ʭʨʘʥʠʣʠʱʘʤ 

ʜʘʥʥʳʭ ʤʥʦʛʠʭ 

ʚʠʜʦʚ 

 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʠʭ ʩʨʝʜʩʪʚ:  

 ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ;  

 ʨʝʝʩʪʨʳ, ʩʦʜʝʨʞʘʱʠʝ ʦʧʠʩʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ (ʨʝʝʩʪʨʳ ʤʝʪʘʜʘʥʥʳʭ);  

 ʩʨʝʜʩʪʚʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

 ʇʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʫʯʝʙʥʦʡ ʛʨʠʜ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ 

(ʨʠʩ 1) .   
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ʈʠʩʫʥʦʢ 1. ʋʯʝʙʥʘʷ ʛʨʠʜ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

 

ʆʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ. ʇʨʦʪʦʪʠʧ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ  ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʥʘ ʧʨʠʤʝʨʝ ʮʝʥʪʨʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ɸʩʪʘʥʳ-ɸʣʤʘʪʳ-ɼʫʙʥʳ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʧʦ ʩʦʟʜʘʥʠʶ ʫʢʘʟʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʆʙʲʝʜʠʥʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʷʜʝʨʥʳʤ ʠʥʩʪʠʪʫʪʦʤ (ʛ. ɼʫʙʥʘ), 

ɸʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡè ʛ. ɸʣʤʘʪʳ ʠ ʎʝʥʪʨʦʤ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʛ. ɸʩʪʘʥʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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2. ɺ.ɺ. ʂʦʨʝʥʴʢʦʚ, ɽ.ɸ. ʊʠʭʦʥʝʥʢʦ ʂʦʥʮʝʧʮʠʷ GRID ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʨʫ LHC. 

 

 

ʋɼʂ 004:574 

 

ʈɸʍʄɽʊʋʃʃʀʅɸ ʉ.ɾ., ɼɽʅʀʉʆɺɸ ʅ.ʌ., ɹʀʊʀʄɹɸɽɺ ʀ.ʊ.   

 

ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ɼ.ʉʝʨʠʢʙʘʝʚʘ, ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢ, ʂʘʟʘʭʩʪʘʥ 

 

ʇʈʀʄɽʅɽʅʀɽ ɺɸʈʀɸʎʀʆʅʅʓʍ ɸʃɻʆʈʀʊʄʆɺ ɺ ʉʀʉʊɽʄɽ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ 

ʄʆʅʀʊʆʈʀʅɻɸ 

 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʚʦʟʨʦʩʰʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʦʙʫʩʣʦʚʠʣʠ ʘʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ï ʵʪʦ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ, 

ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ. ʂ ʦʩʥʦʚʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪʥʦʩʷʪ 

ʬʫʥʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶɦ ʠʭ ʚʝʱʝʩʪʚ. 

ʇʦ ʨʝʘʣʠʟʫʝʤʦʡ ʤʝʪʦʜʠʢʝ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ:  

- ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʨʘʩʯʝʪ ʧʦʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠʩʪʦʯʥʠʢʘ ʚʳʙʨʦʩʦʚ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʤʝʪʦʜʠʢ;  

- ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʩʥʦʚʳʚʘʶʱʠʝʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʤʝʩʝʡ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʧʨʦʛʥʦʟʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ. 

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʪʦʜʘʭ ʧʨʷʤʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʫʪʴ ʠʭ ʩʦʩʪʦʠʪ ʚ ʨʝʰʝʥʠʠ 

ʥʘʯʘʣʴʥʦ-ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʟʘʜʘʥʠʷ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʘʯʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. ʄʝʪʦʜʳ ʧʨʷʤʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ [1]. 

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ï ʵʪʦ ʦʙʨʘʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʜʣʷ ʦʮʝʥʦʢ ʜʦʣʛʦʩʨʦʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʝʨʩʧʝʢʪʠʚ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ ʪʨʝʙʫʶʪʩʷ 

ʧʦʜʭʦʜʳ ʦʙʨʘʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʵʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʠ ʜʨʫʛʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʤʝʩʝʡ ʠ ʨʝʰʘʪʴ ʮʝʣʳʡ ʨʷʜ ʟʘʜʘʯ ʩʚʷʟʘʥʥʳʭ 

ʩ ʩʦʩʪʦʷʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɼʣʷ ʩʠʩʪʝʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʦʜʝʣʷʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʘʨʠʘʮʠʦʥʥʳʝ ʧʨʠʥʮʠʧʳ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʥʠʤʠ, ʥʘʨʷʜʫ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʘʨʠʘʮʠʦʥʥʘʷ 

ʬʦʨʤʫʣʠʨʦʚʢʘ ʤʦʜʝʣʠ. ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʬʦʨʤʫʣʠʨʫʝʪʩʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʠʟʤʝʨʝʥʠʡ ʠ ʬʫʥʢʮʠʷʤʠ ʩʦʩʪʦʷʥʠʷ ʚ ʨʝʞʠʤʝ ʧʨʷʤʳʭ ʠ 

ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ.  

ʄʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʨʠʘʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʫʯʝʥʳʤʠ 

ʀɺʄ ʠ ʄɻ ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ [1]-[4]. 

ɺ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛ. ʋʩʪʴ-

ʂʘʤʝʥʦʛʦʨʩʢʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʢʘʯʝʩʪʚʦʤ ʚʦʟʜʫʭʘ, 

ʤʝʪʝʦʧʘʨʘʤʝʪʨʘʤʠ, ʨʘʜʠʘʮʠʦʥʥʳʤ ʬʦʥʦʤ, ʫʨʦʚʥʝʤ ʚʦʜʳ. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ  ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʘʨʠʘʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʟʘʜʘʯ 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʵʤʠʩʩʠʡ ʟʘʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʈʘʩʩʤʦʪʨʠʤ ʚ ʦʙʱʝʤ ʚʠʜʝ ʚʘʨʠʘʮʠʦʥʥʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ ʤʦʜʝʣʠ [2, 

3,4]:  

 

0)),,((),,( ** dDdtYLYI

tD

  (1) 

ʛʜʝ  - ʬʫʥʢʮʠʠ ʩʦʩʪʦʷʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʤʝʩʝʡ ʚ ʦʙʣʘʩʪʠ

tDDt ,0

, 
*

ʬʫʥʢʮʠʠ ʠʟ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʦʧʨʷʞʝʥʥʦʛʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ ʬʫʥʢʮʠʡ ʩʦʩʪʦʷʥʠʷ, L ï ʦʧʝʨʘʪʦʨ 

ʧʝʨʝʥʦʩʘ ʧʨʠʤʝʩʠ ʩ ʫʯʝʪʦʤ ʪʫʨʙʫʣʝʥʪʥʦʡ ʜʠʬʬʫʟʠʠ. ʀʥʪʝʛʨʘʣʴʥʦʝ ʪʦʞʜʝʩʪʚʦ (1) ʦʧʨʝʜʝʣʷʝʪ 

ʬʫʥʢʮʠʦʥʘʣ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʯʝʩʪʴ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʚʚʦʜʷʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ çʤʦʜʝʣʠè ʥʘʙʣʶʜʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʩʪʘʚʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʫʥʢʮʠʷʤ ʩʦʩʪʦʷʥʠʷ ʦʙʨʘʟʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʶʪʩʷ 

ʧʫʥʢʪʘʤʠ ʥʘʙʣʶʜʝʥʠʷ: 

 

,)(
~

mmm W (2) 

 

ɿʜʝʩʴ m ʥʘʙʦʨ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ, )(
~

W  - ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʦʜʝʣʝʡ ʥʘʙʣʶʜʝʥʠʡ, - 

ʬʫʥʢʮʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʤʦʜʝʣʝʡ ʥʘʙʣʶʜʝʥʠʡ ʠ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ.  
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ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ, ʦʧʠʩʳʚʘʝʤʳʝ ʤʦʜʝʣʷʤʠ (2), ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʳ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʘʨʠʘʮʠʷʤ ʧʘʨʘʤʝʪʨʦʚ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʝʜʧʦʣʘʛʘʷ 

ʦʪʩʫʪʩʪʚʠʝ ʚʘʨʠʘʮʠʡ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʦ ʧʦʣʫʯʠʤ: 

 

ftxɻm ),()( , (3) 

 

ʛʜʝ ),( txɻ - ʬʫʥʢʮʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʘ ʢ ʚʘʨʠʘʮʠʷʤ ʧʨʘʤʝʪʨʦʚ, f  - ʬʫʥʢʮʠʠ 

ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʤʝʩʝʡ. ʇʦʩʢʦʣʴʢʫ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʙʣʶʜʝʥʠʡ ʪʦ 

ʩʦʦʪʥʦʰʝʥʠʝ (3) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʘʨʠʘʮʠʡ ʥʦ ʠ ʜʣʷ ʩʘʤʠʭ ʚʝʣʠʯʠʥ m , f : 

 

ftxɻm ),( . (4) 

 

ʈʝʰʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʧʨʷʞʝʥʥʳʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʬʫʥʮʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʨʠ 

ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʣʝʚʫʶ ʯʘʩʪʴ ʚʤʝʩʪʦ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʨʘʟʦʚ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ 

ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʧʨʠʙʣʠʞʝʥʥʦʡ ʦʮʝʥʢʠ ʚʝʢʪʦʨʘ f . 

ɺʳʧʦʣʥʝʥʘ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʧʠʩʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ 

ʠʩʪʦʯʥʠʢʦʚ, ʨʘʩʩʯʠʪʘʥʳ ʬʫʥʢʮʠʠ ʩʦʩʪʦʷʥʠʷ ʩ ʫʯʝʪʦʤ ʥʘʡʜʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʳʧʦʣʥʝʥʘ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʘʩʯʝʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʦʣʠʥʠʠ ʬʫʥʢʮʠʡ ʩʦʩʪʦʷʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1.  ʀʟʦʣʠʥʠʠ ʬʫʥʢʮʠʡ ʩʦʩʪʦʷʥʠʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ. ʆʧʠʩʘʥʠʝ ʜʠʥʘʤʠʢʠ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʭ 

ʩʠʩʪʝʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʩʨʝʜʝ ʧʨʦʮʝʩʩʦʚ [5]. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʧʨʠʚʣʝʯʝʥʠʷ ʤʝʪʦʜʦʚ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʟʘʜʘʯʠ ʵʢʦʣʦʛʠʠ ʠ 

ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝ ʜʦʧʫʩʢʘʶʪ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʤʘʩh ʪʘʙʥʳʭ ʥʘʪʫʨʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʝʡ ʠ ʜʘʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʷʚʣʷʝʪʩʷ, ʧʦ ʩʫɦ ʝʩʪʚʫ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʦʮʝʥʢʠ ʩʠʪʫʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ, 

ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, 

ʧʦʣʫʯʝʥʠʷ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʚʘʨʠʘʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚ 

ʩʠʩʪʝʤʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʥʘ ʙʘʟʝ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʫʙʩʪʘʥʮʠʡ ʚ 

ʘʪʤʦʩʬʝʨʝ, ʤʦʜʝʣʠ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ, ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʠ ʩʦʩʪʦʷʥʠʷ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ. 
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ɼʊʆʆ çʀʥʩʪʠʪʫʪ ʠʦʥʦʩʬʝʨʳè  ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɼɸʅʅʓʍ ɼɿɿ ɺ ʀʅʌʈɸʂʈɸʉʅʆʄ ɼʀɸʇɸɿʆʅɽ  ɼʃʗ ʀɿʋʏɽʅʀʗ 

ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʆʉʆɹɽʅʅʆʉʊɽʁ ʇʈʀʂɸʉʇʀʁʉʂʆʁ ɺʇɸɼʀʅʓ 

 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʠʨʦʚʦʡ ʦʧʳʪ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ɼɿɿ, ʤʘʩʰʪʘʙʥʦʩʪʴ 

ʦʙʟʦʨʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʠ ʣʦʢʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʦʙʲʝʢʪʘʭ ʠ ʢʦʥʪʨʦʣʷ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʟʘʜʘʯ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ: 

ʄʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɼɿɿ) ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘ ʧʦʠʩʢʦʚʦʤ ʵʪʘʧʝ ʦʧʝʨʘ-

ʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʙʦʣʴʰʠʭ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʧʣʦʱʘʜʝʡ  ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʨʦʚʠʥʮʠʡ ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʝʡʰʠʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʤʝʪʦʜʘʤʠ ɼɿɿ ʧʨʠ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪʘʭ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʢʦʤʧʣʝʢʩʝ: 

ï  ʧʨʦʚʝʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʩʣʘʙʦʠʟʫʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʠʪʴ 

ʥʝʬʪʝʛʘʟʦʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʩ ʚʳʜʝʣʝʥʠʝʤ ʟʦʥ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ; 

ï  ʩʦʩʪʘʚʠʪʴ ʢʘʨʪʳ ʣʦʚʫʰʝʢ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ ʬʦʥʜʘ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʡʦʥʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ. 

ʆʮʝʥʢʘ ʥʝʬʪʝʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ  ʚʢʣʶʯʘʷ ʘʢʚʘʪʦʨʠʶ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʩʦʚʤʝʩʪʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ  ɼɼɿ ʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ 

ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ, ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʙʳʣʠ ʜʘʥʥʳʝ 

ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʠ ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʳʭ  ʩʲʝʤʦʢ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ, ʚʠʜʠʤʦʤ, ʙʣʠʞʥʝʤ ʠ ʜʘʣʴʥʝʤ 

ʠʥʬʨʘʢʨʘʩʥʳʭ  ʜʠʘʧʘʟʦʥʘʭ. 

ʊʝʧʣʦʚʦʡ ʨʝʞʠʤ ʥʝʜʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʚʝʣʠʯʠʥʦʡ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʟ ʛʣʫʙʠʥʥʳʭ ʯʘʩʪʝʡ ɿʝʤʣʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ; ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʛʦʨʥʳʭ 

ʧʦʨʦʜ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ ʠʭ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʪʝʧʣʦʝʤʢʦʩʪʴ; ʛʣʫʙʠʥʘʤʠ ʟʘʣʝʛʘʥʠʷ ʠ ʚʨʝʤʝʥʝʤ 

ʢʦʥʩʦʣʠʜʘʮʠʠ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ; ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʣʠʪʦʛʝʥʝʟʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʠ ʧʦʛʣʦʱʝʥʠʝʤ 

ʵʥʝʨʛʠʠ; ʥʘʣʠʯʠʝʤ ʨʠʬʪʦʚʳʭ ʩʠʩʪʝʤ; ʚʘʨʠʘʮʠʷʤʠ ʢʣʠʤʘʪʘ ʚ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʠ ʪ.ʜ. 

ʃʶʙʦʝ ʘʥʦʤʘʣʴʥʦʝ ʧʦʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʧʝʨʧʦʟʠʮʠʶ ʘʥʦʤʘʣʠʡ ʨʘʟʣʠʯʥʳʭ ʧʦʨʷʜʢʦʚ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ ʩʦʩʪʦʠʪ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʠ ʚʳʜʝʣʝʥʠʠ ʪʝʧʣʦʚʳʭ 

ʘʥʦʤʘʣʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʫʯʘʝʤʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʠ ʚ ʨʘʟʜʝʣʝʥʠʠ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʝʡ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʝʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʣʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʨʬʦʣʦʛʠʠ 

ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʣʷ.  
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ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʦʩʤʦʩʥʠʤʢʘ  ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʫʩʪʨʘʥʝʥʠʠ ʦʜʠʥʦʯʥʳʭ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʦʤʝʭ ʠ ʚʚʝʜʝʥʠʝʤ ʧʦʧʨʘʚʢʠ ʥʘ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʧʨʠʤʝʥʷʝʪʩʷ ʮʚʝʪʦʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ. 

ɺ ʟʘʜʘʯʫ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʚʭʦʜʠʣʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʦʧʝʨʘʮʠʠ (ʬʠʣʴʪʨʘʮʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ, ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʩʠʥʪʝʟ ʢʘʥʘʣʦʚ ʠ ʜʨ.), ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʜʝʣʷʪʴ 

ʠʥʬʦʨʤʘʪʠʚʥʫʶ ʯʘʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʦʨʪʠʨʦʚʘʣʠʩʴ ʚ ɻʀʉ ʚ ʚʠʜʝ ʩʣʦʝʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʧʨʠʚʷʟʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ (ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʘʷ, 

ʚʝʢʪʦʨʥʘʷ ʠ ʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ɼɼɿ). ɼʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʦʙʨʘʙʦʪʘʥʳ 

ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʩʨʝʜʩʪʚʦʤ ERDAS IMAGINE  ʠ ʠʥʪʝʛʨʠʨʦʚʘʣʠʩʴ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ ʚ ʩʨʝʜʝ ArcMap. 

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ, 

ʜʦʧʦʣʥʝʥʥʳʡ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʩʪʨʦʝʥʠʷʤʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʙʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: 

ʣʦʚʫʰʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʥʠʞʝʥʥʦʤ ʪʝʧʣʦʚʦʤ ʧʦʣʝ ʠ ʚʳʨʘʞʝʥʳ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʚ 

ʚʠʜʠʤʦʤ ʙʣʠʞʥʝʤ ʠ ʩʨʝʜʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʥʘ ʧʨʠʤʝʨʘʭ 

ʠʟʚʝʩʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʙʦʣʴʰʫʶ ʧʦʤʦʱʴ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤ 

ʢʘʨʪʠʨʦʚʘʥʠʠ ʠ ʧʨʦʛʥʦʟʝ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ.  

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ  ɼɼɿ ʚ ʀʂ ʜʠʘʧʘʟʦʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʜʠʢʘʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʦʜʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʯʘʩʪʫʶ 

ʥʝʜʦʩʪʫʧʥʳʭ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ. 
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