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ʊʦʚʯʠʣʩʦʥ װʛʠʡʥ ʪʘʡʣʙʘʨ ʞʘʛʩʘʘʣʪ 

 

ɸɸʅɹ ɸʞ ɸʭʫʡʥ ʅʵʛʞ ɹʘʡʛʫʫʣʣʘʛʘ 

ɹʅʉʋ ɹװʛʜ ʅʘʡʨʘʤʜʘʭ ʉʦʣʦʥʛʦʩ ʋʣʩ 

ɹʅʍɸʋ ɹװʛʜ ʅʘʡʨʘʤʜʘʭ ʍʷʪʘʜ ɸʨʜ ʋʣʩ 

ɹʆɸɾʗ ɹʘʡʛʘʣʴ ʆʨʯʠʥ ɸʷʣʘʣ ɾʫʫʣʯʣʘʣʳʥ ʗʘʤ 

ɹʆʐʊʃ ɹʘʡʛʘʣʴ ʆʨʯʥʳ ʐʠʥʞʠʣʛʵʵʥʠʡ ʊᴇʚ ʃʘʙʦʨʘʪʦʨʠ 

ɻɻʍ ɻʘʟʘʨʟװʡ ɻʝʦʵʢʦʣʦʛʠʡʥ ʍװʨʵʵʣʵʥ 

ɼʎʋɹ ɼʵʣʭʠʡʥ ʎʘʛ ʋʫʨʳʥ ɹʘʡʛʫʫʣʣʘʛʘ 

ɼʅɹ ɼʦʪʦʦʜʳʥ ʅʠʡʪ ɹװʪʵʵʛʜʵʭװװʥ 

ɼʕʄɹ ɼʵʣʭʠʡʥ ʕʨװװʣ ʄʵʥʜʠʡʥ ɹʘʡʛʫʫʣʣʘʛʘ 

ɿɼʊɻ ɿʘʩʘʛ ɼʘʨʛʳʥ ʊʘʤʛʳʥ ɻʘʟʘʨ 

ɿʍʋ ɿᴇʚʣᴇʣʪ ʍʦʣʙʦʦʥʳ ʋʣʩ 

ʀʊʍ  ʀʨʛʵʜʠʡʥ ʊᴇʣᴇᴇʣᴇʛʯʜʠʡʥ ʍʫʨʘʣ 

ʄʋʀʉ ʄʦʥʛʦʣ ʋʣʩʳʥ ʀʭ ʉʫʨʛʫʫʣʴ 

ʆɹɽɻ ʆʥʮʛʦʡ ɹʘʡʜʣʳʥ ɽʨᴇʥʭʠʡ ɻʘʟʘʨ 

ʆʍʋ ʆʨʦʩʳʥ ʍʦʣʙʦʦʥʳ ʋʣʩ 

ʆʋɸʕɸ ʆʣʦʥ ʋʣʩʳʥ ɸʪʦʤʳʥ ʕʥʝʨʛʠʡʥ ɸʛʝʥʪʣʘʛ 

ʆʅᴆתɻ ʆʨʦʥ ʅʫʪʛʠʡʥ ᴆʤʯʠʪ תʡʣʯʠʣʛʵʵʥʠʡ ɻʘʟʘʨ 

ʊɹɹ ʊᴇʨʠʡʥ ɹʫʩ ɹʘʡʛʫʫʣʣʘʛʘ 

ʊᴆתɻ ʊᴇʨʠʡʥ ᴆʤʯʠʪ תʡʣʯʠʣʛʵʵʥʠʡ ɻʘʟʘʨ 

ʋʎʋʆʉʄʍ ʋʩ ʎʘʛ ʋʫʨ, ʆʨʯʠʥ ʉʫʜʘʣʛʘʘ, ʄʵʜʵʵʣʣʠʡʥ ʍװʨʵʵʣʵʥ 

ʋʍʊʕʐʀ ʋʩʥʳ ʍʘʡʛʫʫʣ, ʊᴇʩᴇʣ, ʕʨʜʵʤ ʐʠʥʞʠʣʛʵʵʥʠʡ ʀʥʩʪʠʪʫʪ 

ʋʅʅʄʊ ʋʩʥʳ ʅᴇᴇʮʠʡʥ ʅʵʛʜʩʵʥ ʄʝʥʝʞʤʝʥʪʠʡʥ ʊᴇʣᴇʚʣᴇʛᴇᴇ 

 ʥʜʵʩʥʠʡ ʉʪʘʪʠʩʪʠʢʠʡʥ ʍʦʨʦʦת ʉʍת

ʍɸɸ ʍᴇʜᴇᴇ ɸʞ ɸʭʫʡ 

ʍɸʆʉʊ ʍװʥ ɸʤʳʥ ʆʨʦʥ ʉʫʫʮʥʳ ʊʦʦʣʣʦʛʦ 

ʍʉʋʍɸʊɸתɿɿ ʍʦʪ, ʉʫʫʨʠʥʳ ʋʩ ʍʘʥʛʘʤʞ, ɸʨʠʫʪʛʘʭ ʊʘʪʫʫʨʛʳʥ ɸʰʠʛʣʘʣʪ 

 ʡʣʯʠʣʛʵʵʛ ɿʦʭʠʮʫʫʣʘʭ ɿᴇʚʣᴇʣת

ʍʍʊʍ ʍʠʤʠ, ʍʠʤʠʡʥ ʊʝʭʥʦʣʦʛʠʡʥ ʍװʨʵʵʣʵʥ 

ʐʋɸ ʐʠʥʞʣʵʭ ʋʭʘʘʥʳ ɸʢʘʜʝʤʠ 

ʐʋʊʀʉ ʐʠʥʞʣʵʭ ʋʭʘʘʥ ʊʝʭʥʦʣʦʛʠʡʥ ʀʭ ʉʫʨʛʫʫʣʴ 
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ʈɽʌɽʈɸʊ 

 

ʋʩʘʥ ʦʨʯʥʳ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʥʴ ʫʩʘʥ ʦʨʯʠʥ, ʪװװʥʠʡ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʛװװʜʠʡʥ 

ʥᴇʭʮᴇʣ ʙʘʡʜʘʣʜ ʩʠʩʪʝʤʪʵʡ, ʜʘʚʪʘʥ ʭʵʤʞʠʣʪ ʭʠʡʭ, ʠʞʠʣ ʘʨʛʘʘʨ ʠʞʠʣ ʛʘʟʘʨʪ (ʮʵʛʪ) ʮʘʛ 

ʭʫʛʘʮʘʘʥʳ ʷʚʮʘʜ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʭ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʯʫʭʘʣ װʡʣ 

ʘʞʠʣʣʘʛʘʘ ʙᴇʛᴇᴇʜ ʫʩʥʳ ʥᴇᴇʮ, ʫʩʘʥ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ, ʟװʡ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭʘʜ ʘʚʯ 

ʭʵʨʵʛʞװװʣʵʭ ʘʨʛʘ ʭʵʤʞʵʵʥʠʡ װʥʜʵʩ ʙʦʣʥʦ.  

 

ʄʦʥʛʦʣ ʋʣʩʳʥ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ ñʉʘʚ ʛʘʟʨʳʥ ʟʘʭʠʨʛʘʘʥʳ ʪʘʣʘʘʨ ʘʚʘʭ ʘʨʛʘ ʭʵʤʞʵʵʥʠʡ 

ʪʫʭʘʡò 2012 ʦʥʳ 254 ʜװʛʵʵʨ ʪʦʛʪʦʦʣ, ɹʆʅʍɸɾ-ʳʥ ʩʘʡʜʳʥ 2015 ʦʥʳ ɸ-102 ʜʫʛʘʘʨ 

ʪʫʰʘʘʣʘʘʨ ñʍʘʨʘʘ-ɽʨᴇᴇ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʟʘʭʠʨʛʘʘò ʙʘʡʛʫʫʣʘʛʜʘʥ ʍʘʨʘʘ, ɽʨᴇᴇ, ʐʘʨʳʥ 

ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʛ ʭʘʨʠʫʮʘʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. ɻʵʚʯ ʍʘʨʘʘ ʙʦʣʦʥ ɽʨᴇᴇ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ 

ʤʝʥʝʞʤʝʥʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʘʣʴ ʯ ʙʠʯʠʛ ʙʘʨʠʤʪʘʜ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩʘʥ 

ʦʨʯʥʳ ʦʨʯʥʳ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʫʩʥʳ ʥᴇᴇʮʠʡʥ ʭʘʤʛʘʘʣʘʭ, ʟװʡ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ ʟʵʨʵʛ 

ʮʘʘʰʠʜ ʘʚʯ ʭʵʨʵʛʞװװʣʵʭ ʤʝʥʝʞʤʝʥʪʠʡʥ ʘʨʛʘ ʭʵʤʞʵʵ, ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʪʘʣʘʘʨ ʪʫʩʛʘʘʛװʡ 

ʙʘʡʜʘʛ. ʆʨʭʦʥ, ʊʫʫʣ, ʍʘʨʘʘ, ɽʨᴇᴇ ʛʦʣʫʫʜʘʜ ʫʩʘʥ ʦʨʯʥʳ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ 

ʄʦʥʛʦʣ ʦʨʥʳ ʙʫʩʘʜ ʛʦʣʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʭʘʨʴʮʘʥʛʫʡ ʩʘʡʥ ʭʠʡʛʜʩʵʥ ʯ ʐʘʨʳʥ ʛʦʣʳʥ 

ʩʘʚ ʛʘʟʘʨʪ ʤᴇʥ ʦʨʭʠʛʜʩʦʥ ʙʘʡʥʘ.  

 

ʐʘʨʳʥ ʛʦʣ ʥʴ ʵʭʵʵʩʵʵ ʘʚʘʘʜ ʘʣʪʥʳ ʫʫʨʭʘʡʥ ʥᴇʣᴇᴇ, ʜʫʥʜ ʭʵʩʵʛʪ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡ, ʩʫʤʳʥ 

ʪᴇʚ, ʪװװʥʠʡ ʙʦʭʠʨ ʫʩ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞ ʭʠʡʛʵʵʜ ʤʘʣ ʙװʭʠʡ ʘʡʣ ᴇʨʭʠʡʥ ʛʦʣʦʦ 

ʜʘʛʘʩʘʥ ʪᴇʚʣᴇʨᴇʣ, ʜʫʥʜʘʘʩ ʜʦʦʰ ʘʜʘʛ ʭʵʩʛʵʵʨ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʥᴇʣᴇᴇ ʘʩʘʨ ʠʭ 

ʙʘʡʛʘʘ ʥʴ ʙװʭ ʪᴇʨʣʠʡʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣʜ ʦʨʞ, ʫʩʥʳ ʥᴇᴇʮ ʭʦʤʩʜʦʭ, ʙʦʭʠʨʜʦʭ, ʫʩʘʥ ʦʨʯʠʥ 

ʜʦʨʦʡʪʦʭ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʙʘʡʛʘʘ ʶʤ. ʀʡʤʜ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘʛ 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ ʭʠʡʞ ʫʩʘʥ ʦʨʯʥʳ ʙʦʭʠʨʜʣʳʥ ʪװʚʰʠʥʛ ʪʦʛʪʦʦʞ 

ʙʦʭʠʨʜʣʳʛ ʩʘʘʨʫʫʣʘʭ, ʫʩʥʳ ʥᴇᴇʮ, ʪװװʥʠʡʛ ʟװʡ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭʘʜ ʘʚʯ ʭʵʨʵʛʞװװʣʵʭ 

ʘʨʛʘ ʭʵʤʞʵʵʥʠʡ װʥʜʵʩʣʵʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘ ʛʘʨʩʘʥ ʶʤ. ʕʥʵʭװװ ʩʫʫʨʴ 

ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩʣʠʡʛ ʭʵʨʵʛʞװװʣʩʥʵʵʨ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭʵʤʞʵʵʥʜ ʫʩʥʳ ʥᴇᴇʮʠʡʥ 

ʥʵʛʜʩʵʥ ʤʝʥʝʞʤʝʥʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʭʵʨʵʛʮʵʵ, ʰʘʘʨʜʣʘʛʳʥ ʰʠʥʞʣʵʭ 

ʫʭʘʘʥʳ װʥʜʵʩʣʵʣ ʙʦʣʦʭʦʦʩ ʛʘʜʥʘ ʩʵʜʵʚʪ ʘʞʣʘʘʩ ʛʘʨʘʭ װʨ ʜװʥʜ ʪʫʣʛʫʫʨʣʘʥ ʭװʥʠʡ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ʵʨʩʜʵʣʪʵʡ ʙʫʩʘʜ ʞʠʞʠʛ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʫʫʜʘʜ ʟʘʛʚʘʨ ʙʦʣʛʦʥ 

ʘʰʠʛʣʘʞ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩʥʳ ʥᴇᴇʮʠʡʛ ʭʘʤʛʘʘʣʘʭ, ʟװʡ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞ 

ʙװʨʜʵʭ ʶʤ.  

 

ʉʵʜʵʚʪ ʘʞʣʳʛ 2018-2021 ʦʥʜ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ʜʘʨʘʘʭ װʥʜʩʵʥ ʯʠʛʣʵʣʵʵʨ ʭʠʡʞ 

ʛװʡʮʵʪʛʵʩʵʥ: װתʥʜ 

¶ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇᴇʮ, ʫʩ ʭʘʥʛʘʤʞʠʡʥ 

ʩʫʜʘʣʛʘʘ, ʫʩ ʭʵʨʵʛʣʵʵ-ʘʰʠʛʣʘʣʪʳʥ ᴇʥᴇᴇʛʠʡʥ ʙʦʣʦʥ ʭʵʪʠʡʥ ʪᴇʣᴇʚʠʡʥ ʩʫʜʘʣʛʘʘ (ʭװʥ 

ʘʤʳʥ ʫʥʜ ʘʭʫʡ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʩʘʣʙʘʨʫʫʜʘʘʨ), ʫʩ ʘʰʠʛʣʘʣʪʳʥ ʙʘʣʘʥʩʳʛ ʪʦʦʮʦʦʛ ʪʫʩ 

ʪʫʩ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. תʨ ʜװʥʛװװʜʵʵʨ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ װװʩʛʵʞ, ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ 

ʛʘʟʨʳʥ ʫʩʥʳ ʭʦʤʩʜʦʣ, ʪװװʥʵʵʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ, ʮʘʘʰʠʜ ʘʚʯ ʭʵʨʵʛʞװװʣʵʭ ʘʨʛʘ 

ʭɻ ʤʞʵʵʥʠʡ ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʩʘʥ. 

¶ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʛʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ, 

ʯʘʥʘʨ, ʙʦʭʠʨʜʦʣʪ, ʭװʥʜ ʤʝʪʘʣʣ, ʙʠʯʠʣ ʵʣʝʤʝʥʪװװʜ, ʙʘʢʪʝʨʠʦʣʦʛʠ, ʪʦʛʪʚʦʨʪʦʡ 

ʠʟʦʪʦʧʳʥ װʟװװʣʵʣʪװװʜ ʙʦʣʦʥ ʛʦʣʳʥ ʸʨʦʦʣʳʥ ʭʘʛʰʘʘʩʥʳ ʙʦʭʠʨʜʦʣ, ʙʠʯʠʣ ʙʠʝʪʵʥ, 

ʟʘʛʘʩʥʳ ʩʫʜʘʣʛʘʘʛ ʪʫʩ ʪʫʩ ʛװʡʮʵʪʛʵʞ ʫʩʘʥ ʦʨʯʥʳ ʙʦʭʠʨʜʣʳʥ ʪװʚʰʠʥʛ ʪʦʛʪʦʦʞ, 

ʪװװʥʠʡ ʵʢʦʣʦʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ װʥʵʣʞ, ʫʩʘʥ ʦʨʯʥʳ ʵʨʩʜɻʣʠʡʥ װʥʵʣʛʵʵʛ ʛʘʨʛʘʩʘʥ. 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              17 

 

 ʩʛʵʞ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩʥʳ ʙʦʭʠʨʜʣʳʛװװ ʜʵʵʨ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥװװʥʛװʨ ʜת

ʙʫʫʨʫʫʣʘʭ, ʙʦʭʠʨʜʣʦʦʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʩʘʥ. 

¶ ʍװʥ ʘʤ, ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʘʛ, ʵʢʦʣʦʛʠ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʵʣʛʵʵ, ʐʘʨ ʛʦʣ, ʪװװʥʠʡ ʮʫʪʛʘʣ 

ʛʦʣʫʫʜʳʥ ʪʘʪʤʳʥ ʫʨʛʘʤʣʳʥ ʩʫʜʘʣʛʘʘ ʭʠʡʛʵʵʜ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʐʘʨʳʥ 

ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʞ 

ʛװʡʮʵʪʛʵʩʵʥ.  

 

ʕʥʵʭװװ ʩʵʜʵʚʪ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʥʵʛʵʥ ʩʵʜʵʚʪ ʙװʪʵʵʣ 2 (ϾϾʥʠʡ 1 ʥʴ ʥʦʤ ʭʵʣʙʵʨʵʵʨ, 1 ʥʴ 

ʤʘʛʠʩʪʨʳʥ ʜʠʧʣʦʤ), ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʵʤʭʵʪʛʵʩʵʥ ʜװʛʥʵʣʪ, װʨ ʜװʥʛװװʜʵʵʨ ʤʵʜʵʵʣʣʠʡʥ 

ʩʘʥ 1, ʛʦʣʳʥ ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʙʦʣʦʥ ʭװʥ ʘʤʳʥ ʫʥʜ ʘʭʫʡʥ ʫʩʳʛ 

ʩʘʡʞʨʫʫʣʘʭ ʟᴇʚʣᴇʤʞ 2 (ʍʘʨʘʘ, ɽʨЊЊ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʟʘʭʠʨʛʘʘ, ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ 

ʍʦʥʛʦʨ, ʆʨʭʦʥ, ʐʘʨʳʥ ʛʦʣ ʩʫʤ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɾʘʚʭʣʘʥʪ ʩʫʤʜʘʜ ʭϾʨʛϾϾʣʩʵʥ), web 

of science-ʜ ʙװʨʪʛʵʣʪʵʡ ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʩʵʪʛװװʣʜ 1 ᴇʛװװʣʵʣ, ʦʣʦʥ ʫʣʩʳʥ ʵʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʨʣʳʥ ʵʤʭʵʪʛʵʣʜ 5 ᴇʛװװʣʵʣ, ʜʦʪʦʦʜʳʥ ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʩʵʪʛװװʣ 

ʙʦʣʦʥ ʭʫʨʣʳʥ ʵʤʭʵʪʛʵʣʜ 14 ᴇʛװװʣʵʣ ʭʵʚʣװװʣʩʥʠʡ ʛʘʜʥʘ 8 ʠʣʪʛʵʣʠʡʛ ʦʣʦʥ ʫʣʩʳʥ ʭʫʨʘʣʜ, 

6 ʠʣʪʛʵʣʠʡʛ ʜʦʪʦʦʜʳʥ ʭʫʨʘʣʜ ʪʫʩ ʪʫʩ ʭʵʣʵʣʮװװʣʩʵʥ. 

 

  



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              18 

 

ɹװʪʵʵʣʠʡʥ ʞʘʛʩʘʘʣʪ 
 

ʅʵʛʵʥ ʩʵʜʵʚʪ ʙװʪʵʵʣ 

 

¶ ʉ.ʏʠʥʟʦʨʠʛ, ʏ.ɾʘʚʟʘʥ, ɼ.ʆʜʦʥʮʵʮʵʛ ʙʘ ʙʫʩʘʜ, 2021, ñʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ (ʐʘʨʳʥ ʛʦʣʳʥ ʞʠʰʵʵʥ ʜʵʵʨ), 

ñʋʜʘʤ ʩʦʸʣò ʭʵʚʣʵʭ װʡʣʜʚʵʨʪ ʭʵʚʣʵʚ. 

¶ ɸ.ʉʦʣʦʥʛʦ, 2021, ñʐʘʨʳʥ ʛʦʣ, ʪװװʥʠʡ ʮʫʪʛʘʣ ʛʦʣʫʫʜʳʥ ʙʠʦʤʦʥʠʪʦʨʠʥʛʠʡʥ ʩʫʜʘʣʛʘʘò, 

ʄʋʀʉ, ʋʣʘʘʥʙʘʘʪʘʨ, ʄʦʥʛʦʣ ʫʣʩ, ʭ48 

 

ʋʩʘʥ ʦʨʯʥʳ ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵ, ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ, ʟᴇʚʣᴇʤʞ 

 

¶ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʵʢʦʣʦʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ װʥʵʣʞ, ʛʘʟʘʨ ʜʦʦʨʭ ʙʦʣʦʥ ʛʘʜʘʨʛʳʥ 

ʫʩʥʳ ʯʘʥʘʨ, ʙʦʭʠʨʜʦʣ, ʪװװʥʠʡ ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵ, ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ, 

¶ ʉʘʚ ʛʘʟʨʳʥ ʫʩ ʭʵʨʵʛʣʵʵ, ʫʩʥʳ ʯʘʥʘʨ, ʫʩʘʥ ʦʨʯʥʳ ʵʢʦʣʦʛʠʡʥ ᴇʥᴇᴇʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ 

 ,ʛʥʵʣʪ, ʟᴇʚʣᴇʤʞװʥʵʣʵʭ, ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʘʩʫʫʜʣʘʘʨ ʜװ

¶ ʉʘʚ ʛʘʟʨʳʥ ʫʩʥʳ ʙʦʭʠʨʜʦʣ, ʭʦʤʩʜʦʣʦʦʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ, ʮʘʘʰʠʜ ʘʚʯ ʭʵʨʵʛʞװװʣʵʭ 
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ʆʈʐʀʃ 

 

ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣ ʥʵʤʵʛʜʵʭʠʡʥ ʭʨɻʵʵʨ 

ʵʢʦʣʦʛʠʡʥ ʩᴇʨᴇʛ װʨ ʜʘʛʘʚʨʫʫʜ ʠʭʵʵʨ ʛʘʨʘʭ ʙʦʣʩʦʥ. ʄʘʥʘʡ ʦʨʥʳ ʠʭʵʥʭ ʭʦʪ ʩʫʫʨʠʥ 

ʛʘʟʨʫʫʜ ʛʦʣʳʥ ʩʘʚ ʜʘʛʘʞ ʙʘʡʨʣʘʜʘʛ, ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ ʫʩʘʘ ʙʘʨʘʘʜʘʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ 

ʪᴇʚʣᴇʨʜᴇʛ, ʘʣʪ ʦʣʙʦʨʣʦʣʪ ʛʦʣʯʣʦʥ ʛʦʣʳʥ ʛʦʣʜʨʠʣ ʜʘʛʫʫʜ ʷʚʘʛʜʜʘʛ, ʤʘʣʯʠʜ ʛʦʣʳʥ 

ʭᴇʥʜʠʡ ʜʘʛʘʥ ʟʫʩʜʘʛ ʟʵʨʵʛ ʥʠʡʪʣʵʛ ʜװʨ ʪᴇʨʭʪʵʡ ʙʘʡʜʘʛ. ɻʦʣ ʜʘʛʘʥ ʦʨʰʠʭ ʭʦʪ, ʩʫʫʨʠʥ 

ʛʘʟʨʳʥ ʪʵʣʵʣʪ, ʛʦʣʳʥ ʭᴇʥʜʠʡ, ʪװװʥʠʡ ʜʵʥʞʠʜ װʡʣ ʘʞʠʣʣʘʛʘʘ ʵʨʭʣʵʥ ʷʚʫʫʣʘʭ ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ ʩʘʣʙʘʨʫʫʜʳʥ ʮʘʨ ʭװʨʵʵ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥʴ ʛʦʣʫʫʜʳʥ ʙʘʡʛʘʣʠʡʥ ʪᴇʨʭᴇᴇʨᴇᴇ 

ʙʘʡʭ ʥᴇʭʮᴇʣʠʡʛ ʘʣʜʘʛʜʫʫʣʞ, ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ 

ʛʦʣʫʫʜ ʞʠʣ ʠʨʵʭ ʪʫʩʘʤ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʛʦʣʫʫʜʳʥ ʥʵʛ ʙʦʣʦʭ ʐʘʨʳʥ ʛʦʣ ʥʴ 

ʍʘʨʘʘ, ɽʨᴇᴇ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʜʫʥʜʫʫʨ ʫʨʩʘʞ ʆʨʭʦʥ ʛʦʣʜ ʮʫʪʛʘʜʘʛ, ʭװʥʠʡ ʙװʭ ʣ 

ʪᴇʨʣʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ᴇʨʪᴇʞ ʙʘʡʛʘʘ ʛʦʣ ʶʤ.  

 

ʐʘʨʳʥ ʛʦʣ, ʪװװʥʠʡ ʮʫʪʛʘʣ ʛʦʣʫʫʜ ʥʴ ʮʵʚʵʨ, ʪʫʥʛʘʣʘʛ, ʮʵʥʛʵʛ ʫʩʪʘʡ ʙʘʡʩʘʥ ʙʦʣʦʚʯ ʙװʨ 

ʵʭʵʵʩʵʵ ʘʚʘʘʜ ʘʣʪʥʳ ʫʫʨʭʘʡʥ ʥᴇʣᴇᴇʥʜ ʦʨʞ, ʙʫʣʠʥʛʘʨʪʘʥ ʙʦʭʠʨʜʩʦʥ, ʜʫʥʜ ʭʵʩʵʛʪ 

ʥװװʨʩʥʠʡ ʫʫʨʭʘʡ, ʩʫʤʳʥ ʪᴇʚ, ʪװװʥʠʡ ʙʦʭʠʨ ʫʩ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞ ʭʠʡʛʵʵʜ ʤʘʣ ʙװʭʠʡ 

ʘʡʣ ᴇʨʭʠʡʥ ʛʦʣʦʦ ʜʘʛʘʩʘʥ ʪᴇʚʣᴇʨᴇʣ, ʜʫʥʜʘʘʩ ʜʦʦʰ ʘʜʘʛ ʭʵʩʛʵʵʨ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ 

ʥᴇʣᴇᴇ ʘʩʘʨ ʠʭ ʙʘʡʛʘʘ ʥʴ ʫʩʘʥ ʦʨʯʠʥ ʙװʭ ʪᴇʨʣʠʡʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ ʦʨʩʥʳʛ ʭʘʨʫʫʣʞ 

ʙʘʡʥʘ. ʀʡʤʜ ʐʘʨʳʥ ʛʦʣ ʙʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣᴇᴇʨᴇᴇ ʙװʨʵʥ ʮʵʚʵʨʰʠʞ ʯʘʜʘʭʛװʡ ʆʨʭʦʥ ʛʦʣʜ 

ʮʫʪʛʘʭ ʙʦʣʞʵʵ. 

 

ʐʘʨʳʥ ʛʦʣʜ ʟװװʥ ʛʘʨ ʪʘʣʘʘʩ ʉװװʞ, ʉʵʨʭʵʥ, ʙʘʨʫʫʥ ʛʘʨ ʪʘʣʘʘʩ ɸʩʛʘʪ, ʍʘʛʘʣʙʘʨ ʙʫʣʘʛ, 

ʋʨʜ ʵʭ, ʍʦʡʜ ʵʭ, ɸʨ ɻʘʭʘʡʪ, ᴆʚᴇʨ ɻʘʭʘʡʪ, ʄʦʥʦʩʪ, ʐʠʚʵʨʪ, ʍʫʨʛʘʜ, ʍʘʚʯʫʫ, ʐʘʘʟʛʘʡʪ, 

ʍװʡʪʥʠʡ ʟʵʨʵʛ ʛʦʣʫʫʜ ʮʫʪʛʘʜʘʛ. ʐʘʨʳʥ ʛʦʣʳʥ ʵʭʵʥ ʭʵʩʵʛ ʙʦʣʦʥ ʜʵʵʨʭ ʮʫʪʛʘʣ ʛʦʣʫʫʜʳʥ 

ʠʭʵʥʭ ʥʴ ʘʣʪʥʳ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʥʜ ᴇʨʪᴇʞ, ʛʦʣʫʫʜʳʥ ʛʦʣʜʨʠʣ ʜʘʛʫʫ ʫʭʩʘʥ ʥװʭ, 

ʦʚʦʦʣʩʦʥ ʰʦʨʦʦ, ʫʩʘʥ ʩʘʥ, ʪʦʛʪʦʦʣ ʫʩ, ʘʣʪʥʳ ʫʛʘʘʛʜʣʘʘʨ װװʩʩʵʥ ʰʘʚʘʨʣʘʛ ʭʫʨʜʘʩ ʠʭʵʵʨ 

ʥʵʤʵʛʜʩʵʥ ʥʴ ʫʩʘʥ ʦʨʯʥʳʛ ʠʭʵʵʨ ʜʦʨʦʡʪʫʫʣʞ ʙʘʡʥʘ.  

 

ɻʦʣʳʥ ʭᴇʥʜʠʡʥװװʜʵʜ ʘʣʪʥʳ ʰʦʨʦʦʥ ʦʨʜʳʥ ʦʣʙʦʨʣʦʣʪʳʥ ʫʣʤʘʘʩ ʠʭ ʭʵʤʞʵʵʥʠʡ ʛʦʣʳʥ 

ʛʦʣʜʨʠʣ, ʪʘʪʘʤ ʵʚʜʵʛʜʵʥ ᴇᴇʨʯʣᴇʛʜʩᴇʥ ʙʘʡʥʘ. ʐʘʨʳʥ ʛʦʣʳʥ ʛʦʣʜʨʠʣ ʙʦʦʞ ʥʠʡʪ 110 

ʛʘʨʫʡ ʪʦʛʪʦʦʣ ʫʩ, ʭʠʡʤʵʣ ʫʩʘʥ ʩʘʥʛʫʫʜ װװʩʩʵʥ ʙʘ ʪʵʜʛʵʵʨʠʡʥ ʫʩʘʥ ʪʦʣʠʦʥ ʪʘʣʙʘʡ 0.92 

ʢʤ2 ʙʦʣʞ, 60 ʛʘʨʫʡ ʢʤ ʛʦʣʳʥ ʛʦʣʜʠʨʦʣ ʵʚʜʨʵʣʜ ʦʨʞʵʵ. ɻʦʣ ʜʘʛʘʩʘʥ ʘʣʪʥʳ ʫʫʨʭʘʡʥʫʫʜ 

ʥʴ ʪʝʭʥʦʣʦʛʠʡʥ ʫʩʘʥ ʩʘʥ, ʪʫʥʛʘʘʛʫʫʨʳʥ ʩʠʩʪʝʤʠʡʛ ʟᴇʚ ʘʰʠʛʣʘʭʛװʡ, ʟʘʨʠʤ װʝʜ ʙʦʭʠʨʦʦ 

ʛʦʣ ʨʫʫ ʭʠʡʜʛʵʵʩ ʙʘʡʛʘʣʠʡʥ ʫʩʥʳ ʟᴇᴇʚᴇʨʣᴇʭʜᴇᴇ ʭʵʤʞʵʵʥʵʵʩ ʜʘʚʩʘʥ ʙʫʣʠʥʛʘʨʪʘʡ ʫʩ 

ʫʨʩʘʞ ʙʘʡʥʘ. ʐʘʨʳʥ ʛʦʣʳʥ ʵʭʵʥ ʭʵʩʵʛʪ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʫʡ ʫʫʨʭʘʡʥʫʫʜʘʜ 

ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʨʠʤʳʛ ʙʘʨʠʤʪʣʘʥ ʙʘʡʛʫʫʣʩʘʥ ʫʩʘʥ ʩʘʥ, ʪʫʥʛʘʘʛʫʫʨ ʤʘʰ ʭʦʚʦʨ ʙʘʡʥʘ.  

 

ʄʦʥʛʦʣ ʫʣʩʳʥ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ 2015 ʦʥʳ 120 ʜʫʛʘʘʨ ʪʦʛʪʦʦʣʦʦʨ ʙʘʪʣʘʛʜʩʘʥ ʞʫʨʤʳʥ 2.5-

2.9 ʟװʡʣװװʜʵʜ ʫʩʘʥ ʩʘʥ ʙװʭʠʡ ʛʘʟʘʨ, ʦʡʥ ʩʘʥ ʙװʭʠʡ ʛʘʟʘʨʪʘʡ ʜʘʚʭʮʘʣʪʘʡ ʭʵʩʵʛʪ ʭʘʩʘʣʪ 

ʭʠʡʛʵʵʜ ʫʫʣ ʫʫʨʭʘʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʘʭʘʘʨ ʟʘʘʩʘʥ ʥʴ ʛʦʣ ʤᴇʨʥʠʡ ʫʨʩʘʮ ʙװʨʵʣʜʵʭ 

ʵʭ, ʫʩʘʥ ʩʘʥ ʙװʭʠʡ ʛʘʟʘʨ, ʦʡʥ ʩʘʥ ʙװʭʠʡ װʥʵ ʮʵʥʵ ᴇʥʜᴇʨʪʵʡ ʵʢʦʩʠʩʪʝʤʠʡʛ ʭʘʤʛʘʘʣʘʭ 

ʛʵʩʵʥ ʭʫʫʣʠʡʥ װʥʜʩʵʥ ʘʛʫʫʣʛʳʛ װʣ ʭʵʨʵʛʞװװʣʞ ʙʫʡ ʥʵʛ ʥᴇʭʮᴇʣ ʙʦʣʩʥʳʛ ʩʫʜʘʣʛʘʘʥʳ װʨ 

ʜװʥ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʀʡʤʜ ʭʫʫʣʠʡʥ ʟʘʘʣʪʳʛ ʯ ʙʦʜʠʪ ʘʤʴʜʨʘʣʜ ʥʠʡʮװװʣʵʭ ʰʘʘʨʜʣʘʛʘ 

ʙʘʡʥʘ. 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʥʜ, ʘʜʘʛ ʭʵʩʵʛʪ װʡʣ ʘʞʠʣʣʘʛʘʘ ʵʨʭʣʵʥ ʷʚʫʫʣʘʭ ʦʣʦʥ ʘʞ ʘʭʫʡʥ ʥʵʛʞ, 

ʙʘʡʛʫʫʣʣʘʛʘ, ʠʨʛʵʜʠʡʥ ʫʩ ʭʵʨʵʛʣʵʵ, ʘʰʠʛʣʘʣʪʳʥ ʫʣʤʘʘʩ ʛʦʣʳʥ ʫʨʩʘʮ ʜʫʥʜʘʘʩ ʘʜʘʛ 

ʭʵʩʵʛʪʵʵ 30-40 % ʙʫʫʨʘʥ ʆʨʭʦʥ ʛʦʣʜ ʮʫʪʛʘʞ ʙʘʡʥʘ. ʊʫʩ ʩʘʚ ʛʘʟʘʨʪ ʫʩʥʳ ʥᴇᴇʮʠʡʥ 

ʤʝʥʝʞʤʝʥʪʠʡʥ ʘʨʛʘ ʭʵʤʞʵʵʛ ʪᴇʣᴇʚʣᴇʥ ʭʵʨʵʛʞװװʣʵʭʛװʡ ʙʦʣ ʘʣʩʜʘʘ ʐʘʨʳʥ ʛʦʣ ʘʜʘʛ 

ʭʵʩʵʛʪʵʵ ʫʩ ʙʘʛʘʪʘʡ ʙʦʣʦʥ ʜʫʥʜʘʞ ʫʨʩʘʮʪʘʡ ʞʠʣ ʫʨʩʘʮʛװʡ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ.  

 

ʅʵʛʵʥʪ ʜʦʨʦʡʪʩʦʥ ʦʨʯʥʳʛ ʩʵʨʛʵʵʭ, ʙʦʭʠʨʜʩʦʥ ʫʩʳʛ ʮʵʚʵʨʰװװʣʵʭ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ 

ʭʵʚʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʭʘʜ ʪʦʜʦʨʭʦʡ ʭᴇʨᴇʥʛᴇ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 

 ,ʟʘʨʜʣʳʛ ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʭ װװʭʵʥ ʵʢʦʣʦʛʠʡʥ ʵʥʵʭװʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʫʡ ʭʵʥ ʙװ

ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜᴇᴇ ʪʫʩʛʘʞ, ʭʵʨʵʛʞװװʣʤʵʵʨ ʙʘʡʥʘ. ʕʥʵ ʙװʭʥʵʵʩ ʭʘʨʘʭʘʜ ʪʫʩ 

ʩʘʚ ʛʘʟʘʨʪ ʫʩʥʳ ʤʝʥʝʞʤʝʥʪʠʡʥ ʟᴇʚ ʙʦʜʣʦʛʦ, ʟʦʭʠʮʫʫʣʘʣʪ װʥʵʭʵʵʨ ʭʵʨʵʛʪʵʡ ʙʦʣʞʵʵ. 

ʋʩʥʳ ʤʝʥʝʞʤʝʥʪ ʛʵʜʵʛ ʥʴ ʟᴇʚʭᴇʥ ʫʩʥʳ ʥᴇᴇʮʠʡʛ ʪʦʛʪʦʦʭ, ʘʰʠʛʣʘʭ ʙʠʰ, ʭʵʨʭʵʥ 

ʭʘʤʛʘʘʣʘʭ, ʟᴇʚ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʭ, ʭʫʫʣʠʡʥ ʭʵʨʵʛʞʠʣʪʠʡʛ ʭʘʥʛʫʫʣʘʭ ʸʩʪʦʡ.  
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ɹתʃʕɻ 1: ʐɸʈʓʅ ɻʆʃʓʅ ʉɸɺ ɻɸɿʈʓʅ ɹɸʁɻɸʃʀʁʅ ʅᴆʍʎᴆʃ, ʋʋʈ 

ɸʄʔʉɻɸʃ 

 

1.1 ʉʘʚ ʛʘʟʨʳʥ ʙʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʵʭ ʥʴ ʍʵʥʪʠʡʥ ʥʫʨʫʫʥʳ ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʵʛʪ ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ 

ʜʵʵʰ 2600 ʤ װʥʵʤʣʵʭװʡ ᴇʥʜᴇʨʪ ʙװʨʵʣʜʵʞ ʙʘʡʭʘʜ ʘʜʘʛ ʥʴ ʆʨʭʦʥ ʛʦʣʜ ʮʫʪʛʘʞ ʙʫʡ 800 ʤ 

ʦʨʯʠʤ װʥʵʤʣʵʭװʡ ᴇʥʜᴇʨʪʵʡ ᴇʨʛᴇʩʩᴇʥ ʭᴇʥʜʠʡʛᴇᴇʩ ʪʦʛʪʜʦʛ.  

ʉʘʚ ʛʘʟʨʳʥ ʭʘʤʛʠʡʥ ʫʨʜ ʟʘʭʳʥ ʮʵʛ ʥʴ 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʄʘʥʜʘʣ ʩʫʤʳʥ ɼʘʨʴʪʳʥ 

ʜʘʚʘʘʥʳ 1523 ʤ (ʍᴆ-49Ü03'43.565", ɿʋ-

106Ü40'34.239"), ʙʘʨʫʫʥ ʟʘʭʳʥ ʮʵʛ ʥʴ 

ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʆʨʭʦʥ ʩʫʤʳʥ ʅʦʸʥ 

ʫʫʣ (ʍᴆ-49Ü36'24.186", ɿʋ-105º58'21.024"), 

ʟװװʥ ʟʘʭʳʥ ʮʵʛ ʥʴ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɽʨᴇᴇ 

ʩʫʤ (ʍᴆ-49Ü23'12.299", ɿʋ-106º48'30.42"), 

ʭʦʡʜ ʟʘʭʳʥ ʮʵʛ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ 

ʆʨʭʦʥ ʩʫʤʳʥ ʍʘʤʘʨ ʜʘʚʘʘ (ʍᴆ-

49Ü50'55.091", ɿʋ-106Ü11ô8.645") ʙᴇʛᴇᴇʜ 

ʩʘʚ ʛʘʟʘʨ ʥʴ ʫʨʪʳʥ ʜʘʛʫʫʜʘʘ ʭʘʤʛʠʡʥ 

ʘʣʩʣʘʛʜʩʘʥ ʟʘʡ ʥʴ 95 ʢʤ, ᴇʨʛᴇʥ ʥʴ 53 ʢʤ 

ʙʘʡʥʘ. 
 

ɿʫʨʘʛ 1-1. ʐʘʨʳʥ ʛʦʣ ʩʘʚ ʛʘʟʨʳʥ ʙʘʡʨʰʠʣ. 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʥʴ 2 ʘʡʤʛʠʡʥ 7 ʩʫʤʳʥ ʛʘʟʘʨ ʥʫʪʛʠʡʛ ʭʘʤʨʘʭ ʙʘ ɼʘʨʭʘʥ-ʋʫʣ 

ʘʡʤʛʠʡʥ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 59.8%, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʠʡʪ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 2.5% ʪʫʩ ʩʘʚ 

ʛʘʟʘʨʪ ʭʘʤʨʘʛʜʘʞ ʙʘʡʥʘ (̆ ͫͤΉ͎ͭ 1-1). ʊʫʩ ʩʘʚ ʛʘʟʘʨʪ 3 ʩʫʤʳʥ ʪᴇʚ (ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ 

ʆʨʭʦʥ, ʐʘʨʳʥ ʛʦʣ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɾʘʚʭʣʘʥʪ ʩʫʤ) ʪʫʩ ʪʫʩ ʙʘʡʨʰʠʞ ʙʘʡʥʘ (˭ͯ ͎ͪ͊ 1-1). 

 

ʍװʩʥʵʛʪ 1-1. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ʙʘʛʪʘʞ ʙʘʡʛʘʘ ʘʡʤʘʛ, ʩʫʤ, ʙʘʛʳʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵ. 

ɸʡʤʛʠʡʥ ʥʵʨ ʉʫʤʳʥ ʥʵʨ ʊʘʣʙʘʡ, ʢʤ
2
 ɹʘʛʳʥ ʥʵʨ ɹʘʛʳʥ ʪʘʣʙʘʡ, ʢʤ

2
 

ʉʵʣʵʥʛʵ 

ɽʨᴇᴇ 112.5 2-ʙʘʛ 112.5 

ɾʘʚʭʣʘʥʪ 640.0 
1-ʙʘʛ 551.7 

2-ʙʘʛ 88.4 

ɹʘʷʥʛʦʣ 75.8 2-ʙʘʛ 75.8 

ʄʘʥʜʘʣ 207.1 
1-ʙʘʛ 0.2 

1-ʙʘʛ 206.9 

ɼʘʨʭʘʥ-ʋʫʣ 

ʆʨʭʦʥ 124.6 
2-ʙʘʛ 76.1 

1-ʙʘʛ 48.5 

ʍʦʥʛʦʨ 1688.3 
2-ʙʘʛ 1451.5 

1-ʙʘʛ 236.8 

ʐʘʨʳʥ ʛʦʣ 95.3 

3-ʙʘʛ 83.2 

2-ʙʘʛ 6.8 

1-ʙʘʛ 5.3 

 

ʄʦʥʛʦʣ ʫʣʩ ʊᴇʚ ɸʟʠʡʥ ʦʨʰʠʭ ʫʯʨʘʘʩ ʜʵʣʭʠʡʥ ʵʢʦ ʙװʩʯʣʵʣʠʡʥ ʭʘʤʛʠʡʥ ʪʦʤ ʙװʩ ɽʚʨʦʘʟʠ, 

ɸʬʨʠʢ ʪʠʚʠʡʥ ʙᴇʤʙᴇʨʮʛʠʡʥ ʭʦʡʜ ʥʫʪʛʠʡʛ ʙװʭʵʣʜ ʥʴ ʙʘʛʪʘʘʩʘʥ ʇʘʣʝʘʨʢʪʠʢʠʡʥ ʙװʩʵʜ 

ʭʘʤʨʘʛʜʘʥʘ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʊʨʘʥʩʙʘʡʛʘʣʠʡʥ ʰʠʣʤװװʩʪ ʦʡʥ ʙװʩ, ɼʘʛʫʫʨʳʥ ʦʡʪ 

ʭʵʵʨʠʡʥ ʙװʩʠʡʛ ʜʘʤʞʠʥ ʦʨʰʠʥʦ. ʐʘʨʳʥ ʛʦʣ, ʍװʡʪʥʠʡ ʛʦʣʳʥ ʵʭʵʥ ʭʵʩʛʠʡʥ ʥʘʨʩ, ʰʠʥʵʩ 

ʟʦʥʭʠʣʩʦʥ ʦʡʪʦʡ ʛʘʟʘʨ ʥʫʪʘʛ ʥʴ ʊʨʘʥʩʙʘʡʛʘʣʠʡʥ ʰʠʣʤװװʩʪ ʦʡʥ ʙװʩʵʜ, ʜʫʥʜ ʙʦʣʦʥ ʘʜʘʛ 

ʭʵʩʛʠʡʥ ʛʘʟʘʨ ʥʫʪʘʛ ʥʴ ɼʘʛʫʫʨʳʥ ʦʡʪ ʭʵʵʨʠʡʥ ʙװʩʵʜ ʙʘʛʪʘʥʘ.  
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ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʌʠʟʠʢ ʛʘʟʘʨʟװʡʥ ʤʫʞʣʘʣʘʘʨ ʍʘʥʛʘʡ-ʍʵʥʪʠʡʥ ʫʫʣʘʨʭʘʛ ʠʭ ʤʫʞʠʡʥ ʍʘʥʛʘʡ ʤʫʞʠʡʥ 

ʉʵʣʵʥʛʵ, ʆʨʭʦʥʳ ʩʘʚʳʥ ʜʫʥʜʘʞ ᴇʥʜᴇʨ ʫʫʣʩʳʥ ʪʦʡʨʦʛʪ ʭʘʤʘʘʨʥʘ.  

ɻʝʦʤʦʨʬʦʣʦʛʠ, ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ: ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʥʴ ʛʝʦʤʦʨʬʦʣʦʛʠʡʥ 

ʤʫʞʣʘʣʳʥ ʭʫʚʴʜ ʆʨʭʦʥ-ʉʵʣʵʥʛʠʡʥ ʙʵʩʨʵʛ ʫʫʣʩʳʥ ʤʫʞʠʡʥ ʊʫʫʣʳʥ ʪʦʡʨʦʛʪ ʭʘʤʘʘʨʯ 

ʙʘʡʥʘ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʵʭʵʥ ʙʦʣʦʥ ʜʫʥʜ ʭʵʩʛʵʵʨ ʜʫʥʜʘʞ ᴇʥʜᴇʨ ʫʫʣʩ (1500-

1650 ʤ), ʥʘʤ ʫʫʣʩ (1000-1500 ʤ) ʟʦʥʭʠʣʦʭ ʙʘ ʐʘʨʳʥ ʛʦʣ, ʍװʡʪʥʠʡ ʛʦʣʳʥ ʙʵʣʯʨʵʵʩ ʜʦʦʰ 

ʛʦʣʳʥ ʭʫʨʜʘʩʪ ʪʵʛʰ ʪʘʣ ʟʦʥʭʠʣʥʦ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʥʫʪʛʠʡʥ ʜʫʥʜʘʞ ᴇʥʜᴇʨ, ʥʘʤ ʫʫʣʩ 

ʭʦʦʨʦʥʜʳʥ ʭᴇʥʜʠʡ ʥʴ U ʭʵʣʙʵʨʪʵʡ, ʫʫʣʩʳʥ ʭʘʞʫʫ ʥʴ 12-47Á ʥʘʣʫʫʪʘʡ, ʙʵʣʵʵʨ 6-120 

ʥʘʣʫʫʪʘʡ ʙʘʡʥʘ. 

ʊʫʩ ʛʦʣʳʥ ʩʘʚ ʥʴ ʍʦʡʜ ʄʦʥʛʦʣʳʥ ʘʪʠʨʘʘʪ ʩʠʩʪʝʤʜ ʙʘʛʪʘʭ ʙᴇʛᴇᴇʜ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʮʳʥ 

ʭʫʚʴʜ ʤʘʰ ʥʠʡʣʤʵʣ ʙʘ ʵʬʬʫʟʠʚ, ʵʬʬʫʟʠʚ-ʪʫʥʘʤʘʣ, ʧʘʣʝʦʟʦʡ (PZ), ʤʝʟʦʟʦʡʥ (MZ) 

ʛװʥʠʡ ʯʫʣʫʫʣʘʛ ʠʭʵʵʭʵʥ ʪʘʨʭʩʘʥ ʙᴇʛᴇᴇʜ ʷʥʟ ʙװʨʠʡʥ ʥʘʩʪʘʡ ʠʥʪʨʫʟʠʚ ʯʫʣʫʫʣʛʘʘʨ 

ʟװʩʵʛʜʩʵʥ ʙʘʡʜʘʛ. ʐʘʨʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʥ ʥʴ ʛʝʦʣʦʛʠ-ʣʠʪʦʣʦʛʠʡʥ ʭʫʚʴʜ ʠʥʪʨʫʟʠʚ 

ʮʦʛʮʦʣʙʦʨʳʥ ʯʫʣʫʫʣʛʘʘʩ ʙװʨʜʵʭ ʙᴇʛᴇᴇʜ ʧʘʣʝʦʟʦʡʥ ʛʘʙʙʨʦ, ʜʠʦʨʠʪ, ʭʦʸʨʜʦʛʯ ᴇʨʥᴇʮʠʡʥ 

ʮʘʭʠʫʨ ʜʠʦʨʠʪʵʵʩ ʙװʨʵʣʜʵʥ ʪʦʛʪʦʥʦ. ʄᴇʥ ʤʠʢʨʦʜʠʦʨʠʪ, ʙʦʨʞʠʥ ʟʵʨʵʛ ʤʝʟʦʟʦʡʥ 

ʠʥʪʨʫʟʠʚ ʯʫʣʫʫʣʘʛ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ. ʆʨʯʠʥ װʝʠʡʥ ʜᴇʨᴇʚʜᴇʛʯʠʡʥ ʭʫʨʜʘʩ ʥʴ ʐʘʨʳʥ ʛʦʣʳʥ 

ʭᴇʥʜʠʡʜ ʙװʭʵʣʜ ʥʴ ʪʘʨʭʩʘʥ ʙᴇʛᴇᴇʜ ʛʦʣʳʥ ʸʨʦʦʣ, ʭʘʞʫʫ ʪʘʣʫʫʜ ʵʣʶʚʠ-ʜʝʣʶʚʠʡʥ 

ʭʫʨʜʩʘʘʨ ʭʫʯʠʛʜʩʘʥ (˭͎ͯͪ͊ 1-2) (ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ, 2009). 

 

 
ɿʫʨʘʛ 1-2. ʉʘʚ ʛʘʟʨʳʥ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʮʳʥ ʟʫʨʘʛ. 

 

ʃʘʥʜʰʘʬʪ: ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ᴇʨʛᴇʨʛʠʡʥ ʷʣʛʘʘ ʪᴇʜʠʡʣᴇʥ ʭʘʨʘʛʜʘʭʛװʡ ʙᴇʛᴇᴇʜ 

ʛʘʟʘʨʟװʡʥ ʙʘʡʨʣʘʣ, ʫʫʣ ʟװʡʥ ʪʦʛʪʦʣʮʦʦ, ʭʦʪʛʦʨ ʛװʜʛʵʨʠʡʥ ʦʥʮʣʦʛ ʭʵʚ ʰʠʥʞװװʜʵʵʩ 

ʰʘʣʪʛʘʘʣʞ ᴇʥʜʨʠʡʥ ʙʦʩʦʦ ʙװʩʣװװʨʠʡʥ ʣʘʥʜʰʘʬʪʳʥ ʭʵʚ ʰʠʥʞװװʜ ʪʦʜʦʨʭʦʡ ʷʣʛʘʨʯ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ, ʩʘʚ ʛʘʟʨʳʥ ʵʭ ʭʵʩʵʛʪ ʜʫʥʜʘʞ ᴇʥʜᴇʨ ʙʘ ʥʘʤ ʫʫʣʩʳʥ ʠʭʵʥʭ ʭʵʩʵʛʪ 

ʥʘʚʯʠʪ, ʭʦʣʠʤʦʛ ʦʡ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ ʙʦʣ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ʪʘʪʤʳʛ ʜʘʛʘʞ ʥʫʛʳʥ ʙʘ ʥʫʛʘʪ 

ʭʵʵʨʠʡʥ ʣʘʥʜʰʘʬʪ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ. 

ʎʵʚʜʵʛ: ʊʫʩ ʩʘʚ ʛʘʟʘʨʪ 

ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ, ʘʣʘʛ 

ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ, ʭʦʚʦʨ ʘʣʘʛ 

ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ, 

ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ 

ʛʵʩʵʥ 4 ʪᴇʨʣʠʡʥ ʮʵʚʜʵʛʪ ʫʣ 

ʭᴇʨʩ, ʯʫʣʫʫʣʘʛ ʪʘʨʭʩʘʥ. ʕʥʜ 

ʪʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ 

ʮʵʚʜʵʛ ʛʦʣʫʫʜʳʥ ʵʭ, ʦʡʥ 

ʙװʨʭʵʚʯ ʜʦʦʨ ʪʦʭʠʦʣʜʦʭ 

ʙᴇʛᴇᴇʜ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ 

ʙװʩ ʥʴ ʜʫʥʜʘʞ ᴇʥʜᴇʨʪʵʡ 

ʫʫʣʩ, ʦʡʥ ʩʘʥ ʙװʭʠʡ ʛʘʟʨʳʥ 

ʭʠʣʪʵʡ, ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪ 

ʛʵʩʵʣʪʠʡʥ ʙװʩ ʥʴ ʫʫʣʳʥ 

ʭʵʵʨʠʡʥ ʙװʩ, ʛʦʣʫʫʜʳʥ 

ʭᴇʥʜʠʡʪʵʡ ʜʘʚʭʘʮʩʘʥ ʟװʡ 

ʪʦʛʪʦʣ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ 

(˭͎ͯͪ͊ 1-3). 

ʊʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ ʙװʩ 

ʥʴ ʩʘʚ ʛʘʟʨʳʥ 31 %, ʘʣʘʛ 

ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʙװʩ ʥʴ 12 %, 

ʪʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ ʙװʩ 

ʥʴ 19 %, ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪ 

ʛʵʩʵʣʪʠʡʥ ʙװʩ ʥʴ 38% ʙʘʡʥʘ. 

(̆ ͫͤΉ͎ͭ 1-3). 
 

ɿʫʨʘʛ 1-3. ʉʘʚ ʛʘʟʨʳʥ ʮʵʚʜʛʠʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛ. 

 

ʍװʩʥʵʛʪ 1-2. ʎʵʚʜʵʛʪ ʭᴇʨʩʥʠʡ ʪʘʨʭʘʣʪʳʥ ʙװʩװװʜʠʡʥ ʵʟʣʵʭ ʭʫʚʴ. 

ˉ ʎʵʚʜʵʛʪ ʭᴇʨʩʥʠʡ ʪʘʨʭʘʣʪʳʥ ʭʵʣʙʵʨ ʊʘʣʙʘʡ, ʢʤ
2
 ʕʟʣʵʭ ʭʫʚʴ 

1 ʊʘʩʘʣʜʘʥʛʠ ʪʘʨʭʘʣʪʪʘʡ 920.73 31 

2 ɸʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ 360.75 12 

3 ʊʦʭʠʦʣʜʣʳʥ ʪʘʨʭʘʣʪʪʘʡ 555.83 19 

4 ʋʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪ ʛʵʩʵʣʪʠʡʥ ʛʦʨʠʤʪʦʡ 1106.28 38 

 

1.2 ʉʘʚ ʛʘʟʨʳʥ ʫʫʨ ʘʤʴʩʛʘʣ 
 

1.2.1 ɸʨʛʘ ʟװʡ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʙʠʯʠʣ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʟʘʨʠʤ ʛʦʣ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʞ 

 ʛʥʵʣʪ ᴇʛᴇʭ ʟʦʨʠʣʛʦʦʨ ʪʫʩ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʙʠʯʠʣ ʫʫʨ ʘʤʴʩʛʘʣʳʛ ʪᴇʣᴇᴇʣʞװʥʵʣʵʣʪ, ʜװ

ʯʘʜʘʭʫʡʮ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʐʘʘʟʛʘʡʪ /ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ 910 ʤ/, ɼʘʨʭʘʥ /711 ʤ/ 

ʩʪʘʥʮ, ʍʦʥʛʦʨ /720 ʤ/, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɹʘʨʫʫʥʭʘʨʘʘ /808 ʤ/, ɽʨᴇᴇ /673 ʤ/, ɿװװʥʭʘʨʘʘ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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/883 ʤ/ ʆʨʭʦʥ /640 ʤ/ ʛʵʩʵʥ ʮʘʛ ʫʫʨʳʥ 7 ʩʪʘʥʮ (˭͎ͯͪ͊ 1-4)-ʳʥ 1961-2020 ʦʥʳ ʭʦʥʦʛʠʡʥ 

ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ, װʥʵʤʣʵʭװʡ ʠʭ, ʙʘʛʘ ʪʝʤʧʝʨʘʪʫʨ, ʭᴇʨʩʥʠʡ ʛʘʜʘʨʛʳʥ ʙʦʣʦʥ 

ʛװʥʠʡ ʪʝʤʧʝʨʘʪʫʨ, ʭʫʨ ʪʫʥʘʜʘʩ ʟʵʨʵʛ װʟʵʛʜʣװװʜʠʡʥ ᴇʛᴇʛʜʣʠʡʛ ʘʰʠʛʣʘʚ (̆ ͫͤΉ͎ͭ 1-3). 

 

 
ɿʫʨʘʛ 1-4. ʉʫʜʘʣʛʘʘ, ʤʦʥʠʪʦʨʠʥʛ, ʩʪʘʥʮ, ʭʘʨʫʫʣʫʫʜʳʥ ʮʵʛʠʡʥ ʙʘʡʨʰʠʣ. 

 

ʍװʩʥʵʛʪ 1-3. ʉʪʘʥʮʫʫʜʳʥ ʙʘʡʨʰʠʣ, ʤʵʜʵʵ ʵʭʵʣʩʵʥ ʭʫʛʘʮʘʘ. 

ˉ 
ɸʡʤʛʠʡʥ 

ʥʵʨ 

ʉʫʤʳʥ 

ʥʵʨ 

ʍʘʨʫʫʣ, 

ʩʪʘʥʮ 

ʄʵʜʵʵ 

ʵʭʵʣʩʵʥ 

ʉʦʣʙʠʮʦʣ ᴆʥʜᴇʨʰʠʣ, 

ʜ.ʪ.ʜ ʤʝʪʨ ᴆʨʛᴇʨᴇʛ ʋʨʪʨʘʛ 

1 ɼʘʨʭʘʥ-

ʋʫʣ  

ɼʘʨʭʘʥ ɼʘʨʭʘʥ 1984.01 49° 29' 24.864" 105° 56' 23.28" 711 

2 ʐʘʨʳʥ ʐʘʘʟʛʘʡʪ 2009.06 49° 14' 40.524" 106° 24' 42.48" 910 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʛʦʣ 

3 ʍʦʥʛʦʨ ʍʦʥʛʦʨ 1975 49° 18' 32.292" 105° 55' 26.04" 720 

4 ʆʨʭʦʥ ʐʘʨʳʥ ʛʦʣ 1974 49° 50' 47.904" 106° 8' 58.56" 640 

5 

ʉʵʣʵʥʛʵ 

ɹʘʷʥʛʦʣ 
ɹʘʨʫʫʥʭʘʨ

ʘʘ 
1961.09 48° 54' 47.484" 106° 5' 22.56" 811 

6 ɽʨᴇᴇ ɽʨᴇᴇ 1961.09 49° 44' 57.012" 106° 39' 39.96" 673 

7 ʄʘʥʜʘʣ ɿװװʥʭʘʨʘʘ 2001 48° 51' 37.764" 106° 26' 35.16" 883 

 

ʕʥʵ ʩʫʜʘʣʛʘʘʥʜʘʘ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ɼʵʣʭʠʡʥ ʮʘʛ ʫʫʨʳʥ 

ʙʘʡʛʫʫʣʣʘʛʘʘʩ (ɼʎʋɹ) ʛʘʨʛʘʩʘʥ ʟᴇʚʣᴇʤʞʠʡʥ ʜʘʛʫʫ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ 

ʫʪʛʳʛ 1981-2010 ʦʥʦʦʨ ʘʚʘʚ. ɾʠʣ, ʫʣʠʨʣʳʥ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʜʘʨʘʘʭ 

ʰʫʛʘʤʘʥ ʪʵʛʰʠʪʛʵʣʵʵʨ ʪʦʜʦʨʭʦʡʣʦʚ.  

 

Ὂὼȟὸ ὥὼὸ ὦ   (1.1) 

 

ʕʥʜ: t (ʩʘʨ) = 1,2,é,660; x(t) ï ʞʠʣ/ʫʣʠʨʣʳʥ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ (ʜʫʥʜʘʞ, ʭʘʤʛʠʡʥ ʠʭ 

ʙʦʣʦʥ ʭʘʤʛʠʡʥ ʙʘʛʘ), ʘ ï ʰʫʛʘʤʘʥ ʪʨʝʥʜʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ (ÁC/ʞʠʣ). 

 

ʄʘʥʥ-Kʵʥʜʘʣ (Mann-Kendall) ïʠʡʥ  ʪʝʩʪʠʡʛ ʘʰʠʛʣʘʞ ʰʫʛʘʤʘʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʩʪʘʪʠʩʪʠʢ ʘʯ 

ʭʦʣʙʦʛʜʣʳʛ װʥʵʣʩʵʥ1.  

 

ʍʘʥʛʘʤʞʠʡʥ ʘʨʛʘ ʥʴ ʪʫʭʘʡʥ ʭʵʤʞʠʛʜʵʭװװʥ, װʟװװʣʵʣʪʠʡʥ ʭʵʜʵʥ ʞʠʣʜ ʙʫʶʫ ʭʵʪ ʫʜʘʘʥ 

ʭʫʛʘʮʘʘʥʳ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʧʨʦʛʥʦʟ ʙʦʣʜʦʛ ᴇʨʛᴇʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ. ʋʫʨ ʘʤʴʩʛʘʣʳʥ 

 װװʜʠʡʥ ʭʘʥʛʘʤʞʠʡʛ ʪʦʦʮʦʭʜʦʦ ʮʫʚʘʘʛ ʠʭʵʵʩ ʙʘʛʘ ʣʫʫ ʵʨʵʤʙʵʣʥʵ. ʀʡʥʭװװʣʵʣʪװװʟװ

ʵʨʵʤʙʵʣʩʥʠʡ ʜʘʨʘʘ ʭʘʥʛʘʤʞ ʪʦʦʮʦʦʣʦʭʦʜ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʜʵʛ ɻ.ɸ.ɸʣʝʢʩʝʚʠʡʥ ʪʦʤʴʸʦʛʦʦʨ 

ʵʨʵʤʙʵʣʩʵʥ ʮʫʚʘʘʥʳ ʜʫʛʘʘʨ ʙװʭʵʥʜ ʥʦʦʛʜʦʭ ʭʘʥʛʘʤʞʠʡʛ ʪʦʦʮʥʦ. 

 

ὖ
Ȣ

Ȣ
ρzππϷ                                              (1.2) 

 

ʕʥʜ: m-ʮʫʚʘʘʥʳ ʛʠʰװװʥʠʡ ʜʫʛʘʘʨ, n-ʮʫʚʘʘʥʳ ʫʨʪ      

 

1.2.1.1 ʋʫʨ ʘʤʴʩʛʘʣʳʥ ʵʢʩʪʨʝʤʘʣʴ ʠʥʜʝʢʩʠʡʛ ʩʦʥʛʦʭ, ʪʦʦʮʦʦʣʦʭ 

 

ɼʵʣʭʠʡʥ ʮʘʛ ʫʫʨʳʥ ʙʘʡʛʫʫʣʣʘʛʳʥ CCl/CLIVAR-ʳʥ ʘʞʣʳʥ ʭʵʩʛʠʡʥʭʵʥ 2013 ʦʥʜ 

ClimPACT ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞʠʡʛ װʡʣʜʚʵʨʣʵʣʜ ʥʵʚʪʨװװʣʩʵʥ (˭͎ͯͪ͊ 1-5). ʊʫʩ ʧʨʦʛʨʘʤʤ 

ʭʘʥʛʘʤʞ ʥʴ R 2.15.2 ʘʞʠʣʣʘʜʘʛ ʙᴇʛᴇᴇʜ ʥʵʛ ʟʵʨʵʛ 80 ʛʘʨʫʡ ʠʥʜʝʢʩʠʡʛ ʪʦʦʮʦʣʜʦʛ. ʐʘʨʳʥ 

ʛʦʣ ʦʨʯʤʳʥ ʩʘʚ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʛʦʣ ʪᴇʣᴇᴇʣᴇʣ ʙʦʣʦʭ ɹʘʨʫʫʥʭʘʨʘʘ, ɽʨᴇᴇ, ʆʨʭʦʥ, ɼʘʨʭʘʥ 

ʩʪʘʥʮʫʫʜʳʥ 1961-2020 ʦʥʳ ʭʦʥʦʛʠʡʥ ʤʘʢʩʠʤʫʤ, ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨ, ʭʫʨ ʪʫʥʘʜʘʩʥʳ 

ʤʵʜʵʵʣʣʠʡʛ ClimPACT ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞʠʡʥ ʩʪʘʥʜʘʨʪ ʘʣʜʘʘ 4-ᴇᴇʨ ʩʦʥʛʦʥ ʰʘʣʛʘʞ, 

ʙʫʨʫʫ ʤʵʜʵʵʣʣʠʡʛ ʟʘʩʘʞ, ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʵʢʩʪʨʝʤʘʣʴ ʠʥʜʝʢʩװװʜʠʡʛ ʪʦʦʮʦʦʣʩʦʥ. ʕʜʛʵʵʨ 

ʠʥʜʝʢʩװװʜʵʵʩ ʭʘʤʛʠʡʥ ʠʭ ᴇᴇʨʯʣᴇʣʪ ᴇʛʯ ʙʫʡ ʠʥʜʝʢʩʫʫʜʳʛ ʩʦʥʛʦʥ ʘʚʩʘʥ. ʉʦʥʛʦʥ ʘʚʩʘʥ 

ʠʥʜʝʢʩװװʜʠʡʛ ̆ ͫͤΉ͎ͭ 1-4-ʜ װʟװװʣʵʚ. 

 

                                                             
1
Milambo F T., Jane M O., Francois A E. (2010), Analysis of temperature trends over  

Limpopo province, South Africa, Journal of Geography and Geololgy, Vol3, p13-21. 
 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ɿʫʨʘʛ 1-5. ClimPact ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞʠʡʥ ʩʭʝʤ. 

 

ʍװʩʥʵʛʪ 1-4. ʉʦʥʛʦʥ ʘʚʩʘʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʵʢʩʪʨʝʤʘʣʴ ʠʥʜʝʢʩװװʜ. 

ʊʦʚʯʣʦʣ ʅʵʨ ʊʦʜʦʨʭʦʡʣʦʣʪ ʅʵʛʞ 

TNx תʥʵʤʣʵʭװʡ ʭʘʤʛʠʡʥ ʙʘʛʘ 
ʪʝʤʧʝʨʘʪʫʨ 

ʄʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ Áʉ 

TXx תʥʵʤʣʵʭװʡ ʭʘʤʛʠʡʥ ʠʭ 
ʪʝʤʧʝʨʘʪʫʨ 

ʄʘʢʩʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʘʤʛʠʡʥ ʠʭ 
ʫʪʛʘ 

Áʉ 

FD0 ʭװʡʪʵʥ ᴇʜᴇʨ ʍʦʥʦʛʠʡʥ װʥʵʤʣʵʭװʡ ʙʘʛʘ ʪʝʤʧʝʨʘʪʫʨ 0 
ʛʨʘʜʫʩʘʘʩ ʜʦʦʰ ʦʨʞ ʭװʡʪʵʨʩʵʥ ᴇʜᴇʨ 

ʭʦʥʦʛ 

SU30 ʍʘʣʫʫʥ ᴇʜᴇʨ ʍʦʥʦʛʠʡʥ װʥʵʤʣʵʭװʡ ʠʭ ʪʝʤʧʝʨʘʪʫʨ 30 
ʛʨʘʜʫʩʘʘʩ ʜʘʚʞ ʭʘʩʘʥ ᴇʜᴇʨ 

ʭʦʥʦʛ 

SPI12 ʍʫʫʨʘʡʰʠʣʪʳʥ ʠʥʜʝʢʩ ʍʫʨ ʪʫʥʘʜʘʩʥʳ ʩʪʘʥʜʘʨʪʯʠʣʘʛʜʩʘʥ 
ʠʥʜʝʢʩ 

 

 

ʍʫʫʨʘʡʰʠʣʪʳʥ ʠʥʜʝʢʩ ʙʫʶʫ ʮʘʛ ʫʫʨʳʥ ʛʘʥʛ ʪʦʜʦʨʭʦʡʣʜʦʛ ʦʣʦʥ ʘʨʛʘ ʙʘʡʜʘʛ. ʕʜʛʵʵʨ 

ʘʨʛʫʫʜ ʜʫʥʜʘʘʩ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ ʭʵʨʵʛʣʵʛʜʜʵʛ ʥʴ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʩʪʘʥʜʘʨʪʯʠʣʘʛʜʩʘʥ 

ʠʥʜʝʢʩ SPI (standardized precipitation index) ʶʤ. SPI-ʠʥʜʝʢʩ ʥʴ ʭʫʨ ʪʫʥʘʜʘʩʥʳ 

ʪʘʨʭʘʣʪʳʥ ʬʫʥʢʮʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ ʞʠʣ, ʩʘʨ ʭʵʨ ʟʵʨʵʛ ʭʫʫʨʘʡ, ʯʠʡʛʣʵʛ  

ʙʦʣʦʭʳʛ ʠʣʵʨʭʠʡʣʜʵʛ. ʎʘʛ ʫʫʨʳʥ ʛʘʥ SPI-ʠʡʛ ʜʦʦʨʭ ʪʦʤʴʸʦʛʦʦʨ ʪʦʦʮʦʦʣʩʦʥ.  

 

                          Ὣὼ
ρ

‍ῲ‌
ὼ Ὡ                    ὼ π                                       ρȢσ 

 

ʕʥʜ: ‌ π ʭʵʣʙʵʨʠʡʥ ʧʘʨʘʤʝʪʨ, ‍ π ʭʵʤʞʵʵʥʠʡ ʧʘʨʘʤʝʪʨ, x>0 ʥʠʡʣʙʵʨ ʭʫʨ ʪʫʥʘʜʘʩ 

 

ʅʠʡʪ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʤʘʛʘʜʣʘʣʳʥ ʪʘʨʭʘʣʪʳʛ (cumulative probability) 

ʜʦʦʨʭ ʪʦʤʴʸʦʛʦʦʨ ʪʦʦʮʦʦʣʩʦʥ.  

                                   Ὃὼ ὫὼὨὼ
ρ

‍ῲ‌
ὼ Ὡ Ὠὼ                            ρȢτ      

 

ʕʥʵ ʪʵʛʰʠʪʛʵʣʜ ὸ ὼȾ‍    ʦʨʣʫʫʣʚʘʣ:                                        

                                    Ὃὼ
ρ

ῲ‌
ὸ Ὡ Ὠὸ                                                       ρȢυ     

 

ʍ=0 װʝʜ ʛʘʤʤʘ ʬʫʥʢʮ ʥʴ ʪʦʜʦʨʭʦʡʛװʡ ʙᴇʛᴇᴇʜ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʤʘʛʘʜʣʘʣʳʥ ʪʘʨʭʘʣʪ 

(cumulative probability) ʥʴ ʜʦʦʨʭ ʭʵʣʙʵʨʪʵʡ ʙʠʯʠʛʜʵʥʵ. 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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Ὄ ὼ ή ρ ήὋὼ                                       (1.6) 

 

ʕʥʜ: ή ï ʩʘʨʳʥ ʭʫʨ ʪʫʥʘʜʘʩʥʳ 0 װʝʠʡʥ ʤʘʛʘʜʣʘʣ. 

 

ʕʮʵʩʪ ʥʴ Ὄ ὼ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʤʘʛʘʜʣʘʣʳʥ ʪʘʨʭʘʣʪ ʥʴ SPI - ʠʥʜʝʢʩʠʡʥ ʩʪʘʥʜʘʨʪ ʭʵʚʠʡʥ 

ʪʘʨʭʘʣʪʘʜ ʰʠʣʞʜʵʛ.  SPI ïʭʫʫʨʘʡʰʠʣʪʳʥ ʠʥʜʝʢʩʠʡʥ ʘʥʛʠʣʣʳʛ ̆ ͫͤΉ͎ͭ 1-5-ʜ װʟװװʣʵʚ. 

 

ʍװʩʥʵʛʪ 1-5. SPI - ʠʥʜʝʢʩʠʡʥ ʘʥʛʠʣʘʣ. 

SPI ïʠʡʥ ʭʵʤʞʵʵʛʵʵʨ ʭʫʫʨʘʡʰʠʣʪʳʛ ʘʥʛʠʣʘʭ 

SPI ʭʵʤʞʵʵ ʘʥʛʠʣʘʣ 

1.0 < ʄʘʰ ʠʭ ʯʠʡʛʣʵʛ 

0.51-1.0 ʠʭ ʯʠʡʛʪʵʡ 

0.31-0.5 ɼʫʥ ʟʵʨʛʠʡʥ ʯʠʡʛʪʵʡ 

0.3-(-0.3) ʆɾɼ ʦʨʯʠʤ 

-0.31-(-0.5) ɼʫʥʜ ʟʵʨʛʠʡʥ ʭʫʫʨʘʡ 

-0.51-(-1.0) ʆʥʮʛʦʡ ʭʫʫʨʘʡ 

-1 > ʄʘʰ ʠʭ ʭʫʫʨʘʡ 

 

ʋʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʛʨʘʬʠʢʫʫʜʳʛ Sigmaplot 10.0, 2 ʭʵʤʞʵʵʩʪ ʛʘʟʘʨʟװʡʥ 

ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʣʘʣʳʛ ʛʘʟʘʨ ʟװʡʥ ʤʵʜʵʵʣʣʠʡʥ ʩʠʩʪʝʤʠʡʥ ESRI ArcInfo/GRID ʧʨʦʛʨʘʤʤ 

ʭʘʥʛʘʤʞʫʫʜʳʛ ʘʰʠʛʣʘʥ ʭʠʡʚ.   

 

1.2.2 ʋʫʨ ʘʤʴʩʛʘʣʳʥ ʦʥʮʣʦʛ  

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʥʴ ʯʠʡʛʣʵʛʜװװ ʭװʡʪʵʚʪʵʨ ʟʫʥʪʘʡ ʙװʩʠʡʥ ʭʘʭʠʨ ᴇʚᴇʣʪʵʡ ʤʫʞʠʜ 

ʭʘʤʘʘʨʘʭ ʙᴇʛᴇᴇʜ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʥᴇʭʮʣᴇᴇʨ ʭʫʫʨʘʡʰʣʳʥ ʠʥʜʝʢʩ 1.1-2.5, ʜʫʣʘʘʥ ʭʘʥʛʘʤʞ 

1500-20000ʉ ʙʘʡʥʘ. 

 

1.2.2.1 ɼʫʣʘʘʥ ʭϾʡʪʥʠʡ ʛʦʨʠʤ 

 

ʄʦʥʛʦʣ ʦʨʥʳ ʘʛʘʘʨʳʥ ʜʫʣʘʘʥ, ʭװʡʪʵʥ ʞʠʣʠʡʥ ʜʦʪʦʨ ʪʵʛʰ ʭʵʤʪʵʡ ʷʚʮʪʘʡ ʙʘʡʜʘʛ. ʐʘʨʳʥ 

ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ (1991-2020 ʦʥʳ ʜʫʥʜʞʘʘʨ) 

0.0Áʉ. ʉʫʤ ʪʫʩ ʙװʨʠʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ ʭʘʨʘʭʘʜ ʝʨᴇʥʭʠʡʜᴇᴇ 

ʄʦʥʛʦʣ ʦʨʥʳ 0 ʛʨʘʜʫʩʳʥ ʰʫʛʘʤ ʜʘʛʫʫ ʙʘʡʨʣʘʞ ʙʘʡʛʘʘ ʫʯʠʨ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʭʫʚʴʜ 

ʭװʡʪʵʥ ʙװʩʵʜ ʭʘʤʘʘʨʜʘʛ (̆ ͫͤΉ͎ͭ 1-6). ʍװʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ ᴇʚʣʠʡʥ ʫʣʠʨʣʳʥ ʭʘʤʛʠʡʥ 

ʭװʡʪʵʥ 1 ʜװʛʵʵʨ ʩʘʨʜ ʘʛʘʘʨʳʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ -23.5Áʉ-ʘʘʩ -27.5Áʉ, ʟʫʥʳ ʫʣʠʨʣʳʥ 

ʭʘʤʛʠʡʥ ʜʫʣʘʘʥ 7 ʜʫʛʘʘʨ ʩʘʨʜ  20Áʉ-ʘʘʩ 20.9Áʉ ʭװʨʯ ʭʘʣʜʘʛ. 

 

ʍװʩʥʵʛʪ 1-6. ʉʘʨ, ʞʠʣʠʡʥ ʘʛʘʘʨʳʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ. 

ʉʫʤ/ʉʘʨ I II III IV V VI VII VIII IX X XI XII ɼʫʥʜʘʞ 

ɹʘʷʥʛʦʣ -24.7 -19.1 -6.3 4.5 11.7 18.1 20.5 18.0 11.0 1.3 -10.6 -21.0 0.3 

ɽʨᴇᴇ -27.5 -22.0 -8.3 3.6 11.0 17.5 20.0 17.3 9.8 0.1 -12.3 -23.6 -1.2 

ɼʘʨʭʘʥ -23.5 -17.8 -5.6 5.1 12.1 18.4 20.8 18.1 11.2 2.1 -9.4 -19.8 1.0 

ʍʦʥʛʦʨ -25.6 -19.9 -6.6 4.7 12.4 18.8 20.9 17.9 10.5 0.9 -11.4 -22.4 0.0 

ʆʨʭʦʥ -25.2 -19.6 -6.8 4.6 11.8 18.1 20.4 17.6 10.5 1.2 -11.0 -21.6 0.0 

ʄʘʥʜʘʣ -23.5 -18.1 -6.8 4.0 10.9 17.0 19.4 17.5 10.2 1.3 -10.3 -20.2 0.1 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʐʘʨʳʥ 

ʛʦʣ -25.4 -20.1 -6.9 5.1 12.3 18.6 20.8 17.9 10.3 1.1 -11.5 -22.2 
0.0 

ɼʫʥʜʘʞ -24.7 -19.1 -6.3 4.5 11.7 18.1 20.5 18.0 11.0 1.3 -10.6 -21.0 0.0 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʦʦʨ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ ʭʘʚʘʨ 3 ʜʫʛʘʘʨ ʩʘʨʳʥ 2 ʜʫʛʘʘʨ 

10 ʭʦʥʦʛʦʦʩ 0Áʉ-ʠʡʛ ʜʘʚʞ ʜʫʣʘʘʨʜʘʛ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ ʜʫʣʘʘʥ 7 ʜʫʛʘʘʨ ʩʘʨʜ ʘʛʘʘʨʪ 

40Áʉ-ᴇᴇʩ 42.6Áʉ ʭװʨʯ ʭʘʣʜʘʛ. ʅʘʤʘʨ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ 1 ʜװʛʵʵʨ ʘʨʘʚ ʭʦʥʦʛʦʦʩ 0Áʉ-ʠʡʛ 

ʜʘʚʞ ʭװʡʪʨʵʭ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ ʭװʡʪʵʥ 1 ʜװʛʵʵʨ ʩʘʨʜ ʘʛʘʘʨʪ -45Áʉ -ʘʘʩ -47Áʉ ʭװʨʯ 

ʭװʡʪʵʨʜʵʛ ʙʘ װʥʵʤʣʵʭװʡ ʠʭ, ʙʘʛʘ ʪʝʤʧʝʨʘʪʫʨʳʥ ʘʛʫʫʨʠʛ 8-9.6Áʉ (˭͎ͯͪ͊ 1-6) ʭװʨʜʵʛ. 
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2D Graph 2
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ɿʫʨʘʛ 1-6. ʘ- ɸʛʘʘʨʳʥ ʜʫʣʘʘʥ ʭװʡʪʵʥ, ʙ- ɸʛʘʘʨ, ʭᴇʨʩʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʞʠʣʠʡʥ ʷʚʮ. 

 

ʊʫʩ ʥʫʪʛʘʘʨ 10 ʜʫʛʘʘʨ ʩʘʨʘʘʩ 3 ʜʫʛʘʘʨ ʩʘʨʳʥ ʭʦʦʨʦʥʜ ʭᴇʨʩʥʠʡ ʛʘʜʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ 

ʘʛʘʘʨʘʘʩ ʭװʡʪʵʥ, ʙʫʩʘʜ ʭʫʛʘʮʘʘʥʜ ʘʛʘʘʨʘʘʩʘʘ 3-6Áʉ-ʘʘʨ ʜʫʣʘʘʥ ʙʘʡʜʘʛ. 

 

1.2.2.2 ʏʠʡʛʰʣʠʡʥ ʛʦʨʠʤ 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʦʦʨ ʞʠʣʠʡʥ ʥʠʡʣʙʵʨ ʭʫʨ ʪʫʥʘʜʘʩʥʳ 90% ʦʨʯʠʤ ʥʴ ʜʫʣʘʘʥ 

ʫʣʠʨʘʣʜ /IV-IX ʩʘʨʜ/ ʦʨʜʦʛ ʙʘ װװʥʵʵʩ ʟᴇʚʭᴇʥ 7, 8 ʜʫʛʘʘʨ ʩʘʨʜ 50-60% ʥʴ ʫʥʘʜʘʛ (ɿʫʨʘʛ 

1-7). ɾʠʣʜ ʜʫʥʜʞʘʘʨ 290 ʤʤ ʪʫʥʘʜʘʩ ʫʥʘʜʘʛ ʙʘ ʭʘʤʛʠʡʥ ʠʭʜʵʵ 1990 ʦʥʜ 488 ʤʤ 

ʪʫʥʘʜʘʩ ʦʨʞ ʙʘʡʩʘʥ. ʍʦʥʦʛʪ ʭʘʤʛʠʡʥ ʠʭʜʵʵ ʆʨʭʦʥʜ 2013 ʦʥʳ 8 ʩʘʨʳʥ 15-ʥʜ 87.5 ʤʤ, 

ɹʘʨʫʫʥʭʘʨʘʘʜ 1991 ʦʥʳ 7 ʩʘʨʳʥ 27-ʥʜ 76.6 ʤʤ, ɽʨᴇᴇʜ 1965 ʦʥʳ 8 ʩʘʨʳʥ 13-ʥʜ 80.6 

ʤʤ, ɼʘʨʭʘʥʜ 2015 ʦʥʳ 8 ʩʘʨʳʥ 18-ʥʜ 71.1 ʤʤ ʪʫʥʘʜʘʩ ʪʫʩ ʪʫʩ ʦʨʞ ʙʘʡʞʵʵ. ʍʘʨʴʮʘʥʛʫʡ 

ʯʠʡʛ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ 75-80%, ʟʫʥʳ ʫʣʠʨʘʣʜ 56-70% ʙʘ ʭʘʚʘʨ ʩʘʣʭʠʥʳ ʭʫʨʜ ʠʭʵʩʜʵʛʪʵʡ 

ʭʦʣʙʦʦʪʦʡ ʯʠʡʛ ʙʘʛʘʩʘʞ ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʪʛʘʜʘʘ ʭװʨʜʵʛ (˭͎ͯͪ͊ 1-7). 30%-ʠʘʩ ʙʘʛʘ 

ʭʘʨʴʮʘʥʛʫʡ ʯʠʡʛʰʠʣʪʵʡ ʭʫʫʨʘʡ ᴇʜʨʠʡʥ ʪʦʦ 90-100 ʦʨʯʠʤ ʭʦʥʦʛ, ʭʘʨʴʮʘʥʛʫʡ ʯʠʡʛʰʣʠʡʥ 

ʙʘʛʘ ʫʪʛʘ ʭʘʚʨʳʥ ʫʣʠʨʘʣʜ 10 ʭʫʚʠʘʩ ʜʦʦʰ ʦʨʞ ʙʫʫʨʘʭ װʝ ʙʘʡʜʘʛ.  ɾʠʣʜʵʵ 50-65 ʦʨʯʠʤ 

ᴇʜᴇʨ ʙʦʨʦʦ, 35-40 ᴇʜᴇʨ ʮʘʩ ʦʨʜʦʛ ʙʘʡʥʘ. 
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ɿʫʨʘʛ 1-7. ɾʠʣʠʡʥ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʫʚʘʘʨʠʣʘʣʪ ʙʦʣʦʥ  ʭʘʨʴʮʘʥʛʫʡ ʯʠʡʛʠʡʥ ʷʚʮ. 

 

ɽʨᴇᴇ ʩʫʤʳʥ ʭʫʚʴʜ ʪʫʭʘʡʥ ʨʘʡʦʥʜ ʦʣʦʥ ʞʠʣʠʡʥ ʘʞʠʛʣʘʣʪʳʥ ʤʵʜʵʵʛʵʵʨ ʩʘʨʳʥ ʥʠʡʣʙʵʨ 

ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʵʟʣʵʭ ʭʫʚʴ ʥʴ ʙʫʩʘʜ ʩʫʤʜʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʜʫʣʘʘʥʳ ʫʣʠʨʘʣ ʟʫʥʳ 

ʩʘʨʫʫʜʘʜ 72.8%-ʠʡʛ ʵʟʵʣʞ ʙʘʡʛʘʘ ʥʴ ʘʨʘʡ ʜʘʚʘʤʛʘʡ ʙʘʡʥʘ. ᴆʚʣʠʡʥ ʩʘʨʫʫʜʘʜ 3.0% 

ʙʫʩʘʜ ʥʴ ʭʘʚʘʨ ʥʘʤʨʳʥ ʩʘʨʫʫʜʘʜ װʣʜʩʵʥ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʛʘʘ ʥʴ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. 

ʄʘʥʜʘʣ ʩʫʤʳʥ ʭʫʚʴʜ ʜʫʣʘʘʥʳ ʫʣʠʨʘʣ ʟʫʥʳ ʩʘʨʫʫʜʘʜ 71.0%-ʠʡʛ ᴇʚʣʠʡʥ ʩʘʨʫʫʜʳʥ ʭʫʨ 

ʪʫʥʘʜʘʩ 2.9% ʙʫʩʘʜ ʥʴ ʭʘʚʘʨ ʥʘʤʨʳʥ ʩʘʨʫʫʜʘʜ ʦʨʜʦʛ ʙʘʡʥʘ. ʍʦʥʛʦʨ ʩʫʤʳʥ ʭʫʚʴʜ 

ʜʫʣʘʘʥʳ ʫʣʠʨʣʳʥ ʩʘʨʫʫʜʳʥ ʭʫʨ ʪʫʥʘʜʘʩ 53.3%, ᴇʚʣʠʡʥ ʩʘʨʫʫʜʘʜ 4.4% -ʠʡʛ ʵʟʵʣʞ 

ʙʘʡʥʘ. ʆʨʭʦʥ ʩʫʤʳʥ ʜʫʣʘʘʥʳ ʫʣʠʨʣʳʥ ʩʘʨʫʫʜʳʥ ʭʫʨ ʪʫʥʘʜʘʩ 66.0%, ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ 

4.6%-ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ (̆ ͫͤΉ͎ͭ 1-7). 

 

ʍװʩʥʵʛʪ 1-7. ʉʘʨʳʥ ʥʠʡʣʙʵʨ ʭʫʨ ʪʫʥʘʜʘʩ, ʤʤ (ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ). 

ʉʫʤ / ʉʘʨ I II III IV V VI VII VIII IX X XI XII ʅʠʡʣʙʵʨ 

ɹʘʷʥʛʦʣ 2.9 2.1 3.3 9.3 24 53.9 68.6 74.1 34.9 8.6 7 4.2 292.9 

ɽʨᴇᴇ 2.9 1.7 2.3 5.3 17.1 53.9 66.7 80.4 28.7 9.2 4.2 3.8 276.2 

ɼʘʨʭʘʥ 4.1 3.2 4.3 11.8 24.9 56.4 76.3 77.7 37.6 13.8 7.7 5.5 323.3 

ʍʦʥʛʦʨ 3.1 2.1 3.2 6.6 19.1 44.7 46 86.1 30.4 6.7 4.2 6.3 258.5 

ʆʨʭʦʥ 4.3 2.9 3 9.9 25.9 55.4 52 106.1 38.2 10.2 8.1 7.7 323.7 

ʄʘʥʜʘʣ 1.9 1.7 1.9 8.4 14.7 38.7 55.5 101 35.5 5.9 5.3 4.5 275 

ʐʘʨʳʥ ʛʦʣ 3.2 4 4.7 12.9 33.8 54.6 51.3 72.9 28.1 12.9 8.6 6.4 293.4 

ɹװʩʠʡʥ 

ʜʫʥʜʘʞ 
3.2 2.5 3.2 9.2 22.8 51.1 59.5 85.5 33.3 26.2 6.4 5.5 291.9 

 

ʊʫʩ ʥʫʪʛʘʘʨ ʘʥʭʥʳ ʮʘʩ ʜʫʥʜʞʘʘʨ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ 2 ʜʫʛʘʘʨ 10 ʭʦʥʦʛʪ ʦʨʞ ʪʦʛʪʚʦʨʪʦʡ 

ʮʘʩʘʥ ʙװʨʭװװʣ ʜʫʥʜʞʘʘʨ ʞʠʣʜ 110 ʦʨʯʠʤ ʭʦʥʦʛ ʪʦʛʪʜʦʛ.  

 

1.2.2.3 ɸʛʘʘʨʳʥ ʜʘʨʘʣʪ, ʩʘʣʭʠʥʳ ʛʦʨʠʤ 

 

ɸʛʘʘʨʳʥ ʜʘʨʘʣʪ ʥʴ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ᴇʥʜʨᴇᴇʩ ʭʘʤʘʘʨʘʭ ʙᴇʛᴇᴇʜ ʮʘʛ ʫʣʠʨʣʳʥ ʙʘʡʜʣʘʘʨ 

ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʜʘʛ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʦʦʨ ʞʠʣʠʡʥ  ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪ 

930 ʛʇʘ, ʜʘʨʘʣʪʳʥ ʠʭ ʫʪʛʘ 2 ʩʘʨʜ ʘʞʠʛʣʘʛʜʘʭ ʭʘʤʛʠʡʥ ʠʭʜʵʵ 953.6 ʛʇʘ, ʭʘʚʨʳʥ ʫʣʠʨʘʣʜ 

ʙʘʛʘ ʫʪʛʘʜʘʘ ʭװʨʵʭ ʙʘ 5 ʩʘʨʜ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 915.6 ʛʇʘ ʭװʨʜʵʛ. 
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ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʦʦʨ ʩʘʣʭʠʥʳ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʭʫʨʜ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ 1.0-2.0 

ʤ/ʩ ʙʘ ʭʘʚʨʳʥ ʫʣʠʨʘʣʜ ʥʵʤʵʛʜʵʞ 2-3 ʤ/ʩ ʭװʨʵʭ ʙᴇʛᴇᴇʜ ʵʥʵ װʝʜ ʩʘʣʭʠʥʳ װʥʵʤʣʵʭװʡ ʠʭ 

ʭʫʨʜ 33 ʤ/ʩ ʭװʨʜʵʛ (̆ ͫͤΉ͎ͭ 1-8). ɾʠʣʠʡʥ ʩʘʣʭʠʥʳ ʟװʛʠʡʥ ʜʘʚʪʘʛʜʣʳʛ ˭͎ͯͪ͊ 1-8-ʜ װʟװװʣʵʚ. 

ɾʠʣʜʵʵ ʙʘʨʫʫʥ ʭʦʡʜ ʟװʛʠʡʥ ʩʘʣʭʠ ʟʦʥʭʠʣʞ ʘʞʠʛʣʘʛʜʜʘʛ ʙᴇʛᴇᴇʜ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ ʵʥʵ 

ʯʠʛʣʵʣʠʡʥ ʩʘʣʭʠʥʳ ʜʘʚʪʘʛʜʘʣ 49.5% ʙʦʣʞ ʠʣʪ ʜʘʚʘʤʛʘʡʣʥʘ. ʍʘʨʠʥ ʟʫʥ ʥʴ 22% ʙʦʣʞ 

ʙʘʛʘʩʘʞ, ʟװװʥ ʭʦʡʜ ʟװʛʠʡʥ ʩʘʣʭʠ ʠʭʩʵʞ 17.8% ʙʦʣʜʦʛ ʙʘʡʥʘ. ʍװʯʪʵʡ ʩʘʣʭʠʪʘʡ ᴇʜʨʠʡʥ 

(15 ʤ/ʩ-ʵʵʩ ʠʭ ʩʘʣʭʠʪʘʡ ᴇʜᴇʨ) ʪʦʦ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 20-25 ʭʦʥʦʛ, ʰʦʨʦʦʥ ʰʫʫʨʛʘʪʘʡ 

ᴇʜʨʠʡʥ ʪʦʦ 30-40 ᴇʜᴇʨ ʪʫʩ ʪʫʩ ʘʞʠʛʣʘʛʜʜʘʛ. 
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ɿʫʨʘʛ 1-8. ʋʣʠʨʣʘʘʨ ʜʫʥʜʞʠʣʩʘʥ ʩʘʣʭʠʥʳ ʟװʛʠʡʛ ʜʘʚʪʘʛʜʘʣ (%). 

 

ʍװʩʥʵʛʪ 1-8. ʉʘʨʳʥ ʜʫʥʜʘʞ ʙʦʣʦʥ װʥʵʤʣʵʭװʡ ʠʭ ʩʘʣʭʠʥʳ ʭʫʨʜ, ʤ/ʩ. 

 ʣʵʣʪ I II III IV V VI VII VIII IX X XI XII ɾʠʣװװʟת

ɼʫʥʜʘʞ ʭʫʨʜ 0.8 1.8 1.9 2.7 2.7 2.2 1.7 1.6 1.8 1.6 1.3 0.8 1.7 

 ʥʵʤ/ ʠʭ ʭʫʨʜ 18 25 25 30 32 30 25 30 26 30 32 25 32ת

 

1.2.3 ʋʫʨ ʘʤʴʩʛʘʣʳʥ ᴇʥᴇᴇʛʠʡʥ ᴇᴇʨʯʣᴇʣʪ 
 

ʄʦʥʛʦʣ ʦʨʥʳ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ 1940-2020 ʦʥʳ ʭʦʦʨʦʥʜ 2.4Áʉ-ʘʘʨ 

ʜʫʣʘʘʨʩʘʥ ʛʵʞ ʋʎʋʆʉʄʍ-ʵʵʩ ʛʘʨʛʘʩʘʥ. ʕʥʵʭװװ ʜʫʣʘʘʨʘʣʪ ʄʦʥʛʦʣ ʦʨʥʳ ʛʘʟʘʨ ʥʫʪʘʛ 

ʙװʨʜ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʠʣʵʨʯ ʙʘʡʛʘʘ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʳʥ ʮʘʛ ʫʫʨʳʥ 4 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʩʪʘʥʮ ʙʦʣʦʥ ʩʘʚ ʛʘʟʨʘʘʨ ʜʫʥʜʞʠʣʩʘʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʦʣʦʥ 

ʞʠʣʠʡʥ ʜʫʥʜʞʘʘʩ (ʆɾɼ ʛʵʜʵʛʪ 1981-2010 ʦʥʳ ʜʫʥʜʘʞ ʫʪʛʳʛ ʘʚʘʚ) ʭʘʟʘʡʭ ʭʘʟʘʡʣʪʳʥ 

ʷʚʮʳʛ ˭͎ͯͪ͊ 1-9-ʜ װʟװװʣʵʚ. ɿʫʨʛʘʘʩ ʭʘʨʘʭʘʜ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʳʥ ʞʠʣʠʡʥ 

ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ 1964-2020 ʦʥʳ ʭʦʦʨʦʥʜ 2.24Áʉ-ʘʘʨ ʜʫʣʘʘʨʩʘʥ (p<0.05 

ʙʫʶʫ ʩʪʘʪʠʩʪʠʢ װʥʵʤʰʠʣʪʵʡ) ʙʘʡʥʘ. 
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ɿʫʨʘʛ 1-9. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ʙʘʡʨʣʘʭ 4 ʩʪʘʥʮ ʙʦʣʦʥ ʙװʩ ʥʫʪʛʘʘʨ ʜʫʥʜʞʠʣʩʘʥ ʞʠʣʠʡʥ 

ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʆɾɼ-ʘʘʩ ʭʘʟʘʡʭ ʭʘʟʘʡʣʪʳʥ ʷʚʮ. 

 

1.2.3.1 ʍЊʨʩʥʠʡ ʛϾʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʜʫʣʘʘʨʘʣʪ 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʳʥ ʙװʩ ʥʫʪʛʘʘʨ ʭᴇʨʩʥʠʡ ᴇʥʛᴇʥ ʛʘʜʘʨʛʳʥ ʭᴇʣʜᴇʣʪ 10 ʜʫʛʘʘʨ 

ʩʘʨʳʥ 15-ʘʘʩ ʵʭʵʣʞ 3 ʩʘʨʳʥ 20-ʜ ʭװʨʪʵʣ 155 ʦʨʯʠʤ ʭʦʥʦʛ װʨʛʵʣʞʠʣʜʵʛ ʙʘ ʵʥʵ ʥʴ 

ʭᴇʨʩʥʠʡ ʤʝʭʘʥʠʢ ʙװʪʮʵʵʩ ʭʘʤʘʘʨʘʘʜ ᴇᴇʨ ᴇᴇʨ ʙʘʡʜʘʛ. 

 

ɼʵʣʭʠʡʥ ʜʫʣʘʘʨʘʣ ʭᴇʨʩʥʠʡ ʛװʥʠʡ ʪʝʤʧʝʨʘʪʫʨʪ ʭʵʨʭʵʥ ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘʛ װʥʵʣʵʭʠʡʥ ʪʫʣʜ  

ʐʘʨʳʥ ʛʦʣ ʩʘʚ ʛʘʟʘʨʪ ʦʨʰʠʭ ɹʘʨʫʫʥʭʘʨʘʘ, ɽʨᴇᴇ ʩʪʘʥʮʫʫʜʳʥ ʛװʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ 1961-

1990, 1991-2017 ʦʥʳ ʜʫʥʜʞʘʘʨ ʪʝʨʤʦʠʟʦʧʣʝʪʳʛ ʙʘʡʛʫʫʣʞ ˭͎ͯͪ͊ 1-10-ʜ װʟװװʣʵʚ. 

 

ʐʘʨʳʥ ʛʦʣ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʳʥ ʛʘʟʘʨ ʥʫʪʘʛʪ 0Áʉ-ʳʥ ʥʵʚʯʠʭ ʛװʥ 1961-1990 ʦʥʳ ʭʦʦʨʦʥʜ 

3.2 ʤʝʪʨʵʵʩ ʜʦʦʰ ʘʞʠʛʣʘʛʜʜʘʛ ʙʘʡʩʘʥ ʙʦʣ 1991-2017 ʦʥʜ 3 ʤʝʪʨ ʦʨʯʠʤ ʘʞʠʛʣʘʛʜʜʘʛ 

ʙʦʣʩʦʥ ʙʘʡʥʘ. ʍʘʨʠʥ +10 ʛʨʘʜʫʩʳʥ ʥʵʚʯʠʭ ʛװʥ 90 ʩʤ-ʵʵʨ ʜʦʦʰʠʣʞ ʛװʥ ʣװװʛʵʵ 

ʜʫʣʘʘʨʘʣʪ ʵʨʯʠʤʪʵʡ ʷʚʘʛʜʘʞ ʙʘʡʥʘ. 

 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 
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ɿʫʨʘʛ 1-10. ʍᴇʨʩʥʠʡ ʛװʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʪʘʨʭʘʣʪ (1961-1990, 1991-2018). 

 

1.2.3.2 ʍʫʨ ʪʫʥʘʜʘʩʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮ 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʩʪʘʥʮʫʫʜʳʥ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʘʞʠʛʣʘʣʪʳʥ ʤʵʜʵʵʛ ʘʰʠʛʣʘʥ ʩʘʚ 

ʛʘʟʨʘʘʨ ʜʫʥʜʞʠʣʩʘʥ ʞʠʣʠʡʥ ʥʠʡʣʙʵʨ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʆɾɼ-ʘʘʩ ʭʘʟʘʡʭ ʭʘʟʘʡʣʪʳʥ ʷʚʮʳʛ 

˭͎ͯͪ͊ 1-11-ʜ װʟװװʣʵʚ. ɿʫʨʛʘʘʩ ʭʘʨʘʭʘʜ ʞʠʣ ʙװʨ ʦʨʦʭ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵ ʭʘʨʠʣʮʘʥ 

ʘʜʠʣʛװʡ ʤʘʰ ʠʭ ʭʵʣʙʵʣʟʵʣʪʵʡ ʙʘʡʜʘʛ ʙʘ ʩװװʣʠʡʥ 70 ʛʘʨʫʡ ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʞʠʣʠʡʥ 

ʥʠʡʣʙʵʨ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮʘʜ ᴇʩʩᴇʥ, ʙʫʫʨʩʘʥ ʪʦʜʦʨʭʦʡ ʭʘʥʜʣʘʛʘ 

ʠʣʨʵʵʛװʡ ʙʦʣʥʦ. 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ɿʫʨʘʛ 1-11. ɾʠʣʠʡʥ ʥʠʡʣʙʵʨ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʆɾɼ-ʘʘʩ ʭʘʟʘʡʭ ʭʘʟʘʡʣʪʳʥ ʷʚʮ  (ʆɾɼ ʛʵʜʵʛʪ 1981-

2010 ʦʥʳ ʜʫʥʜʘʞ ʫʪʛʳʛ ʘʚʘʚ). 

 

1.2.3.3 ʕʢʩʪʨʝʤʘʣʴ ʠʥʜʝʢʩϾϾʜʠʡʥ ʦʣʦʥ ʞʠʣʠʡʥ ЊЊʨʯʣЊʣʪ 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʳʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʵʢʩʪʨʝʤʘʣʴ ʠʥʜʝʢʩװװʜʠʡʥ ʭʘʥʜʣʘʛʳʛ 

ʪʦʛʪʦʦʭ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʭʫʨʜʪʘʡ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘ ᴇʥᴇᴇ װʝʜ ʜʘʩʘʥ ʟʦʭʠʮʦʭ 

ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʘʭʘʜ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ. ɹʘʡʛʘʣʴ, ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

ʩʘʣʙʘʨʫʫʜʳʥ ʵʨʩʜʵʣ, ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭʵʜ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʭʫʨ ʪʫʥʘʜʘʩʥʳ 

ʵʢʩʪʨʝʤʘʣʴ ʠʥʜʝʢʩװװʜʠʡʛ ᴇʨʛᴇʥᴇᴇʨ ʘʰʠʛʣʘʭ ʙʦʣʩʦʥ. ɼʵʣʭʠʡʥ ʮʘʛ ʫʫʨʳʥ ʙʘʡʛʫʫʣʣʘʛʳʥ 

CCl/CLIVAR-ʳʥ ʘʞʣʳʥ ʭʵʩʛʠʡʥ ʛʘʨʛʘʩʘʥ ClimPACT ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞʘʘʨ ʤʘʢʩʠʤʫʤ, 

ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʦʥ ʭʫʨ ʪʫʥʘʜʘʩʥʳ 80 ʛʘʨʫʡ ʠʥʜʝʢʩʠʡʛ ʪʦʦʮʦʦʣʞ, ʵʜʛʵʵʨ 

ʠʥʜʝʢʩװװʜʵʵʩ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʳʥ ʵʢʦʩʠʩʪʝʤʜ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʣᴇʭ 5 

ʠʥʜʝʢʩʠʡʛ ʩʦʥʛʦʥ ʘʚʩʘʥ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʳʥ ʘʛʘʘʨʳʥ װʥʵʤʣʵʭװʡ ʠʭ (TXx), 

 ʡʪʵʥװʡ ʙʘʛʘ (TNn) ʪʝʤʧʝʨʘʪʫʨ, 30Áʉ-ʘʘʩ ʭʘʣʫʫʥ (SU30) ʙʦʣʦʥ 0 ʛʨʘʜʫʩʘʘʩ ʭװʥʵʤʣʵʭװ

(FD0) ᴇʜʨʠʡʥ ʪʦʦ, ʤᴇʥ ʭʫʫʨʘʡʰʠʣʪʳʥ ʠʥʜʝʢʩ (SPI12) ïʠʡʥ 1961-2020 ʦʥʳ ʦʣʦʥ ʞʠʣʠʡʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʛ ˭͎ͯͪ͊ 1-12, ˭͎ͯͪ͊ 1-13ïʜ װʟװװʣʵʚ.  

 

ɼʘʷʥ ʜʵʣʭʠʡʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʜʫʣʘʘʨʘʣʪʳʥ ʫʣʤʘʘʩ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʳʥ 

ʘʛʘʘʨʳʥ װʥʵʤʣʵʭװʡ ʠʭ ʪʝʤʧʝʨʘʪʫʨ 1996 ʦʥʦʦʩ ʭʦʡʰ ʵʨʯʠʤʪʵʡ ʜʫʣʘʘʨʯ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 

1961-2020 ʦʥʳ ʭʦʦʨʦʥʜ װʥʵʤʣʵʭװʡ ʠʭ, ʙʘʛʘ ʪʝʤʧʝʨʘʪʫʨ 2-ʦʦʩ 3Áʉ-ʘʘʨ ʜʫʣʘʘʨʩʘʥ 

ʙʘʡʥʘ. ɸʛʘʘʨʳʥ װʥʵʤʣʵʭװʡ ʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʫʣʘʘʨʯ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ 30 ʛʨʘʜʫʩʘʘʩ 

ʭʘʣʫʫʥ ᴇʜʨʠʡʥ ʪʦʦ 1961-2020 ʦʥʳ ʭʦʦʨʦʥʜ 18 ʭʦʥʦʛʦʦʨ ʥʵʤʵʛʜʵʞ, ʭʘʤʛʠʡʥ ʠʭʜʵʵ 2002 

ʦʥʜ 43-50 ᴇʜᴇʨ ʘʞʠʛʣʘʛʜʞʵʵ. ʍʘʨʠʥ װʥʵʤʣʵʭװʡ ʙʘʛʘ ʪʝʤʧʝʨʘʪʫʨʳʥ ʵʨʯʠʤ ʩʫʣʘʨʯ 

ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ 0 ʛʨʘʜʫʩʘʘʩ ʭװʡʪʵʥ ᴇʜʨʠʡʥ ʪʦʦ 20 ʭʦʥʦʛʦʦʨ ʮᴇᴇʨʩᴇʥ ʙʘʡʥʘ. 
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ɿʫʨʘʛ 1-12. ɸʛʘʘʨʳʥ װʥʵʤʵʣʵʭװʡ ʠʭ, ʙʘʛʘ ʪʝʤʧʝʨʘʪʫʨʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮ. 
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ɿʫʨʘʛ 1-13. ʍʘʣʫʫʥ (SU30), ʭװʡʪʵʥ (FD0) ᴇʜʨʠʡʥ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮ. 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʳʥ ʥʫʪʘʛʪ ʙʘʡʨʣʘʭ ɹʘʨʫʫʥʭʘʨʘʘ, ɼʘʨʭʘʥ ʩʪʘʥʮʫʫʜʳʥ 12 

ʩʘʨʘʘʨ ʪʦʦʮʦʦʣʩʦʥ  ʭʫʫʨʘʡʰʠʣʪʳʥ ʠʥʜʝʢʩʠʡʥ 1961-2020 ʦʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮʳʛ ˭ͯ ͎ͪ͊ 

1-14-ʜ װʟװװʣʵʚ. ɿʫʨʛʘʘʩ ʭʘʨʘʭʘʜ ɹʘʨʫʫʥʭʘʨʘʘ ʦʨʯʤʳʥ ʥʫʪʛʘʘʨ 1995-ʦʦʩ 2008 ʦʥʳ 

ʭʦʦʨʦʥʜ ʭʫʫʨʘʡʰʠʣʪʳʥ ʠʥʜʝʢʩ SPI -1-ʵʵʩ ʙʘʛʘ ʙʫʶʫ ʤʘʰ ʠʭ ʭʫʫʨʘʡ ʞʠʣװװʜ 

 ʨʛʵʣʞʠʣʩʵʥ ʙʦʣ ɼʘʨʭʘʥ ʦʨʯʤʳʥ ʥʫʪʛʘʘʨ 2005 ʦʥʦʦʩ ʭʦʡʰ ʭʘʨʴʮʘʥʛʫʡ ʯʠʡʛװ

ʭװʨʵʣʮʵʵʪʵʡ ʞʠʣװװʜ װʨʛʵʣʞʠʣʩʵʥ ʙʘʡʥʘ. 

 

 
ɿʫʨʘʛ 1-14. ʐʘʨʳʥ ʛʦʣ ʦʨʯʤʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭʫʫʨʘʡʰʠʣʪʳʥ ʠʥʜʝʢʩʠʡʥ (SPI12) ʦʣʦʥ ʞʠʣʠʡʥ ʷʚʮ. 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 
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1.3 ʉʘʚ ʛʘʟʨʳʥ ʙʵʣʯʵʵʨ, ʛʦʣʳʥ ʪʘʪʤʳʥ ʫʨʛʘʤʘʣʞʠʣʪʳʥ ʩʫʜʘʣʛʘʘ 
 

ʐʘʨʳʥ ʛʦʣ, ʪװװʥʠʡ ʮʫʪʛʘʣ ʛʦʣʫʫʜʳʥ ʪʘʪʤʳʥ ʫʨʛʘʤʣʘʥ ʥᴇʤʨᴇʛʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʛʦʪʦʡ ʘʞʠʣʣʘʞ, ʛʦʣʳʥ ʪʘʪʤʘʘʩ ʥʠʡʪʜʵʵ 22 ʮʵʛʪ ʫʨʛʘʤʣʳʥ ʙʠʯʠʛʣʵʣ 

ʭʠʡʩʵʥ (˭͎ͯͪ͊ 1-4). ɹʨʘʫʥ-ɹʣʘʥʢʳʥ (1964) ʫʨʛʘʤʣʳʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘʟװʡʛ ʘʰʠʛʣʘʥ ʩʘʚ 

ʛʘʟʨʳʥ ʭʵʤʞʵʵʥʜ ʛʦʣʳʥ ʵʨʛʠʡʥ ʜʘʛʫʫ ʜʵʵʨʭ ʮʵʛװװʜ ʜʵʵʨ 1ʭ1 ʤ2 ʪʘʣʙʘʡʜ ʫʨʛʘʤʣʳʥ 

ʙʠʯʠʛʣʵʣ ʭʠʡʞ, 0.5ʭ0.5 ʤ2 ʪʘʣʙʘʡʛʘʘʩ ʙʠʦʤʘʩʩʳʥ ʩʦʨʴʮ ʮʫʛʣʫʫʣʞ ʣʘʙʦʨʘʪʦʨʠʡʥ 

ʥᴇʭʮᴇʣʜ ʭʘʪʘʘʭ ʰװװʛʵʵʥʜ 60Áʉ-ʜ 24 ʮʘʛ ʭʘʪʘʘʞ, ʭʫʫʨʘʡ ʞʠʥʛ ʪʦʜʦʨʭʦʡʣʞ ʫʨʛʘʮʳʛ 

ʪʦʦʮʩʦʥ. 

1.3.1 ɹʵʣʯʵʵʨʠʡʥ ʫʨʛʘʤʣʳʥ ʭʵʚʰʠʥʞ 
 

ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʥʫʪʘʛ ʥʴ ʫʨʛʘʤʘʣ ʛʘʟʘʨ ʟװʡʥ ʤʫʞʣʘʣʘʘʨ ɼʘʛʫʫʨ ʄʦʥʛʦʣʳʥ ʭʵʵʨʠʡʥ 

ʧʨʦʚʠʥʮʠʡʥ ʙʘʨʫʫʥ ʍʵʥʪʠʡ ʋʫʣʳʥ ʭʵʵʨʠʡʥ ʪʦʡʨʛʠʡʥ ʍʘʨʘʘ ʛʦʣʳʥ ʨʘʡʦʥʜ ʭʘʤʨʘʛʜʘʥʘ 

/ɸ.ɸ.ʖʥʘʪʦʚ 1950ʦʥ/. ʐʘʨʳʥ ʛʦʣʳʥ ʜʘʛʫʫʭ ʙʵʣʯʵʵʨ ʥʴ ɼʫʥʜʘʞ ᴇʥʜᴇʨ ʫʫʣʳʥ ʭʦʦʨʦʥʜʦʭ 

ʥʫʛʘ ʭᴇʥʜʠʡʥ ʙʵʣʯʵʵʨ, ʊʘʣ ʭʵʵʨʠʡʥ ʙʵʣʯʵʵʨ, ɹװʩ ʜʫʥʜʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ʥʘʤ ʭʦʪʦʩʳʥ 

ʥʫʛʳʥ ʙʵʣʯʵʵʨ ʛʵʩʵʥ 3 ʵʢʦʣʦʛʠʡʥ ʭʵʚ ʰʠʥʞʪʵʡ ʙʘʡʥʘ.  

 

ɼʫʥʜʘʞ ЊʥʜЊʨ ʙʦʣʦʥ ʥʘʤ, ʙʵʩʨʵʛ ʫʫʣʳʥ ʙʵʣʯʵʵʨ (ʋ): 

 

ʋʫʣʳʥ ʭʘʨ ʭϾʨʵʥ ʙʘ ʥʫʛʳʥ ʫʣʠʨʣʳʥ ʮʵʚʜʵʛʪ ʭʘʨ ʰʦʨʦʦʥ ʭЊʨʩʪʵʡ ʥʫʛʘʨʭʘʛ 

ʭʵʵʨʠʡʥ ʙʵʣʯʵʵʨʠʡʥ ʘʥʛʠʜ (ʋ-II) ʙʘʛʪʩʘʥ ʙʦʪʫʫʣʴ-ʟװʨ ᴇʚʩʪ (15), ʭʷʣʛʘʥʘ-ʟװʨ ᴇʚʩʪ (21), 

ʭʷʣʛʘʥʘ-ʘʣʘʛ ᴇʚʩʪ (22), ʘʣʘʛ ᴇʚʩ-װʝʪʵʥ-ʫʣʘʣʞʠʪ (24), ʟװʨ ᴇʚʩ-ʭʷʣʛʘʥʘʪ (26), ʙʵʣʯʵʵʨ 

ʟʦʥʭʠʣʞ 22760.8 ʛʘ ʙʫʶʫ ʥʠʡʪ ʙʵʣʯʵʵʨʠʡʥ 12.7 ʭʫʚʠʡʛ ʵʟʣʵʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. 

 

ʋʫʣʳʥ ʩʫʣ ʭЊʛʞʠʣʪʵʡ ʭʘʨ ʭϾʨʵʥ ʙʘ ʭʘʨ ʰʦʨʦʦʥ ʭЊʨʩʪʵʡ ʥʫʛʘʨʭʘʛ ʭʵʵʨʠʡʥ 

ʩʠʡʨʵʛ ʫʨʛʘʤʘʣʪʘʡ ʯʫʣʫʫʨʭʘʛ ʙʵʣʯʵʵʨʠʡʥ ʘʥʛʠʜ (ʋ-III) ʙʘʛʪʩʘʥ ʞʠʞʠʛ ʜʵʛʥװװʣʪ 

 ʝʪʵʥ (30) ʙʵʣʯʵʵʨװ ʭʠʡ ʘʣʘʛ ᴇʚʩʪװʝʪʵʥ-ʘʣʘʛ ᴇʚʩʪ (28), ʙʦʪʫʫʣʴ-ʘʣʘʛ ᴇʚʩʪ (29), ʩᴇᴇʣ ʙװ

24279.2 ʛʘ ʪʘʣʙʘʡ ʙʫʶʫ ʥʠʡʪ ʙʵʣʯʵʵʨʠʡʥ 13.5 ʭʫʚʠʡʛ ʵʟʵʣʩʵʥ ʙʘʡʥʘ. 

 

ʋʫʣʳʥ ʭϾʨʵʥ ʟʘʨʠʤʜʘʘ ʭʘʨ ʭϾʨʵʥ ʭЊʨʩʪʵʡ ʭʫʫʨʘʡ ʭʵʵʨʠʡʥ ʙʵʣʯʵʵʨʠʡʥ ʘʥʛʠʜ (ʋ-

IV) ʙʘʛʪʩʘʥ ʙʦʪʫʫʣʴ-ʘʣʘʛ ᴇʚʩʪ (32), ʭʷʣʛʘʥʘʪ, ʭʷʣʛʘʥʘ-ʘʣʘʛ ᴇʚʩʪ (36), ʭʷʣʛʘʥʘ-ʭʠʘʛʪ (38), 

ʭʷʣʛʘʥʘ-װʝʪʵʥʪ (39), ʭʷʣʛʘʥʘ-ʭʘʟʘʘʨ ᴇʚʩʪ (40), ʭʘʨʛʘʥʘ-װʝʪʵʥʪ, װʝʪʵʥʪ ʭʘʨʛʘʥʘʪ (47) 

ʙʵʣʯʵʵʨ 24259.3 ʛʘ ʙʫʶʫ ʥʠʡʪ ʙʵʣʯʵʵʨʠʡʥ 13.5 ʭʫʚʠʡʛ ʵʟʣʵʥ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. 

 

ʊʘʣ ʭʵʵʨʠʡʥ ʙʵʣʯʵʵʨ (ʍ): 

 

ʊʵʛʰʠʚʪʵʨ ʙʦʣʦʥ ʥʫʛʘʯʘʘʪ ʭЊʥʜʠʡʥ ʰʘʚʨʘʥʮʘʨ ʭϾʨʵʥ ʭЊʨʩʪʵʡ ʭʵʵʨʠʡʥ (ʍ-I) 

ʙʵʣʯʵʵʨʠʡʥ ʘʥʛʠʜ ʭʠʘʛʪ, ʭʠʘʛ-ʘʣʘʛ ᴇʚʩʪ (98), ʭʠʘʛ-ʞʠʞʠʛ ʜʵʛʥװװʣʪ װʝʪʵʥʪ (99), ʙʦʪʫʫʣʴ-

ʞʠʞʠʛ ʜʵʛʥװװʣʪ װʝʪʵʥ-ʘʣʘʛ ᴇʚʩʪ (102), ʭʷʣʛʘʥʘ-ʞʠʞʠʛ ʜʵʛʥװװʣʪ װʝʪʵʥʪ (104), ʭʷʣʛʘʥʘ-

ʭʠʘʛʪ (105), ʭʷʣʛʘʥʘ-ʭʘʟʘʘʨʪ (106), ʭʷʣʛʘʥʘ-ʙʠʝʣʵʛʪ (108), ʭʷʣʛʘʥʘʪ, ʭʷʣʛʘʥʘ-ʘʣʘʛ ᴇʚʩʪ 

(110), ʞʠʞʠʛ ʜʵʛʥװװʣʪ װʝʪʵʥ-ʭʠʘʛʪ (113), ʞʠʞʠʛ ʜʵʛʥװװʣʪ װʝʪʵʥ-ʭʷʣʛʘʥʘʪ (114), ʞʠʞʠʛ 

ʫʣʘʣʞ-װʝʪʵʥʪ (120) ʙʵʣʯʵʵʨ 58004.7 ʛʘ ʙʫʶʫ ʥʠʡʪ ʙʵʣʯʵʵʨʠʡʥ 32.32 ʭʫʚʠʡʛ ʵʟʣʵʥ 

ʪʘʨʭʩʘʥ ʙʘʡʥʘ. 

 

ʊʵʛʰʠʚʪʵʨ ʭЊʥʜʠʡʥ ʵʣʩʵʥʮʵʨ ʭϾʨʵʥ ʭЊʨʩʪʵʡ ʭʵʵʨʠʡʥ ʙʵʣʯʵʵʨʠʡʥ (X-II) ʘʥʛʠʜ 

ʞʠʞʠʛ ʜʵʛʥװװʣʪ װʝʪʵʥ-ʭʷʣʛʘʥʘʪ (124), ʭʷʣʛʘʥʘ-ʞʠʞʠʛ ʜʵʛʥװװʣʪ װʝʪʵʥʪ (126), ʭʷʣʛʘʥʘ-



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʭʘʨʛʘʥʘʪ (127), װʝʪʵʥ-ʘʣʘʛ ᴇʚʩʪ (128), ʭʘʟʘʘʨ ᴇʚʩ-ʭʠʘʛʪ (130) ʙʵʣʯʵʵʨ 26557.6 ʛʘ ʙʫʶʫ 

ʥʠʡʪ ʙʵʣʯʵʵʨʠʡʥ 14.8 ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. 

 

ɹϾʩ ʜʫʥʜʳʥ ʛʦʣʳʥ ʭЊʥʜʠʡ, ʥʘʤ ʭʦʪʦʩʳʥ ʥʫʛʳʥ ʙʵʣʯʵʵʨ (ʅ): 

 

ɻʦʣʳʥ ʭЊʥʜʠʡ ʥʫʫʨʳʥ ʟʘʭʳʥ ʘʣʣʶʚʠʡʥ ʥʫʛʘʪ ʥʘʤʛʠʡʥ ʭЊʨʩʪʵʡ ʥʫʛʘ ʥʘʤʛʠʡʥ 

ʙʵʣʯʵʵʨ (ʅ-I) ʘʥʛʠʜ ʫʣʘʣʞ-װʝʪʵʥʪ (195), ʫʣʘʣʞ-ʘʣʘʛ ᴇʚʩ (197) ʙʵʣʯʵʵʨ 11745.7 ʛʘ ʙʫʶʫ 

ʥʠʡʪ ʙʵʣʯʵʵʨʠʡʥ 6.5 ʭʫʚʠʡʛ ʵʟʵʣʩʵʥ ʙʘʡʥʘ. 

 

ɸʣʣʶʚʠʡʥ ʥʫʛʳʥ ʙʦʣʦʥ ʭʵʵʨʞʩʵʥ ʥʫʛʳʥ Ͼʝʣʩʵʥ ʩʫʣʘʚʪʘʨ ʭЊʛʞʠʣʪʵʡ ʭЊʨʩʪʵʡ 
ʪʘʪʤʳʥ ʥʫʛʘ (H-II) ʙʘʛʪʩʘʥ װʝʪʵʥ-ʘʣʘʛ ᴇʚʩʪ (201), ʘʣʘʛ ᴇʚʩ-ʫʣʘʣʞʠʪ (207), ʫʣʘʣʞ-
 ʝʪʵʥ-ʘʣʘʛ ᴇʚʩʪ (208) ʙʵʣʯʵʵʨ 11876.9 ʛʘ ʙʫʶʫ ʥʠʡʪ ʙʵʣʯʵʵʨʠʡʥ 6.6 ʭʫʚʠʡʛ ʵʟʵʣʞװ
ʙʘʡʥʘ. 
 
ɹʵʩʨʵʛ ʫʫʣʩ ʪװװʥʠʡ ʘʨ ᴇʚᴇʨ ʙʵʣʵʵʨ ʍʷʣʛʘʥʘ ï ɿװʨ ᴇʚʩʪ, ʉᴇᴇʛ ʙװʭʠʡ ʘʣʘʛ ᴇʚʩï װʝʪʵʥʪ, 

ɹʦʪʫʫʣʴ ï ʘʣʘʛ ᴇʚʩʪ ʭʵʚʰʣװװʜ ʟʦʥʭʠʣʞ ʙʘʡʭʘʜ, ʫʫʣʩʳʥ ʭʦʦʨʦʥʜʦʭ ʪʵʥװװʥ ʭᴇʥʜʠʡʛᴇᴇʨ 

ʍʷʣʛʘʥʘ ï װʝʪʵʥʪ, ɸʣʘʛ ᴇʚʩ ï װʝʪʵʥʪ, ɾʠʞʠʛ ʜʵʛʥװװʣʪ װʝʪʵʥ ï ʘʣʘʛ ᴇʚʩʪ ʭʵʚʰʠʣ ʵʣʙʵʛ 

ʪʦʭʠʦʣʜʦʥʦ. ɻʦʣʫʫʜʳʥ ʪʘʪʤʳʥ ʥʫʛʘ, ʜʝʣʣʶʚʠʡʥ ʭʫʨʜʘʩʪ ʭʘʨ ʭװʨʵʥ ʭᴇʨʩʪʵʡ ʙʵʣʯʵʵʨʪ 

ʋʣʘʣʞ ï װʝʪʵʥʪ, ʋʣʘʣʞ ï ʘʣʘʛ ᴇʚʩʪ, ɸʣʘʛ ᴇʚʩ ï װʝʪʵʥ ʫʣʘʣʞʠʪ ʭʵʚʰʣװװʜ ʟʦʥʭʠʣʞ ʙʘʡʥʘ. 

ʕʜʛʵʵʨ ʙװʣʵʛ ʭʵʚʰʣװװʜʵʜ ʟʦʥʭʠʣʦʭ ʫʨʛʘʤʣʘʘʩ ʜʫʨʜʚʘʣ ʉʠʙʠʨʠʡʥ ʙʦʣʦʥ ʐʠʚʵʵʪ 

ʭʷʣʛʘʥʘ, ɼʵʨʚʵʵʥ ʭʘʟʘʘʨ ᴇʚʩ, ʉʘʤʘʥ ʝʨʭᴇʛ, ʍʠʘʛ, ʊʫʫʞʫʫʥʳ ʙʠʝʣʵʛ, ʐʠʨʵʛ ʫʣʘʣʞ, 

ɿʦʛʜʦʨ ᴇʣᴇʥ, ɸʛʴ ʰʘʨʠʣʞ, ɸʜʘʤʩʳʥ ʰʘʨʠʣʞ, ʄʘʨʘʣʭʘʡ ʰʘʨʠʣʞ, ʍʫʨʛʘʥ ʰʘʨʠʣʞ, 

ʀʰʛװʡ ʛʠʯʛʵʥʵ /ʥʘʚʪʫʫʣ/, ʀʤʪ ʛʠʯʛʵʥʵ, ɼʘʛʫʫʨʳʥ ʭʘʪʥʳ ʮʵʮʵʛ, ʍʦʸʨ ʠʰʪ ʙʵʨʰ, ʍʦʥʛʦʨ 

ʟʫʣ, ʖʣʜʵʥ ʪʘʨʚʘʛʘʥ ʰʠʡʨ, ʉʠʙʠʨʠʡʥ ʟװʨ ᴇʚʩ, ʄʘʥʛʠʨ, תʭʵʨ ʪʘʨʥʘ, ɼʘʛʫʫʨʳʥ ʪʘʡʞʠʡʥ 

ʞʠʥʩ, ʊʫʨʯʘʥʦʚʳʥ ʷʨʛʫʡ, ɼʘʛʫʫ ʭʵʨʵʵ ʥװʜ, ɹʫʫʨʘʣ ʛʘʥʜʠʙʘʜʨʘʘ, ɾʠʥʭʵʥʵ ᴇʨᴇʤʪװװʣ, 

ʅʘʨʠʡʥ ʩʦʥʛʠʥʦ, ɹʫʣʮʫʫʪ ʪʫʡʧʣʘʥʮʘʨ, ʃʫʫʣʴ, ʋʣʘʣʞ, ɸʣʘʛ ʙʘʰʠʨ ʮʵʮʵʛ, ɼʘʣʘʥ ʪʦʚʯ, 

ʍʘʤʭʫʫʣ ʟʵʨʵʛ ʫʨʛʘʤʣʫʫʜ ʥʠʡʪʣʵʛ ʪʦʭʠʦʣʜʦʥʦ. ɹʵʣʯʵʵʨʠʡʛ ʦʥ ʫʜʘʘʥ ʞʠʣ ʩʵʣʛʵʵʛװʡ 

ʘʰʠʛʣʘʞ, ʦʣʦʥ ʪʦʦʥʳ ʤʘʣ ʙʵʣʯʵʵʭ, ʤʵʨʵʛʯʠʜ ʦʣʰʨʦʭ ʟʵʨʵʛ ʥʴ ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʤʣʘʥ 

ʥᴇʤʨᴇʛʠʡʛ ᴇᴇʨʯʠʣʞ, ʫʨʴʜ ᴇʤʥᴇ ʙʘʡʛʘʘʛʘʘʩ ʥʴ ʵʨʩ ᴇᴇʨ ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʰʠʥʵ ʰʠʥʵ 

ʫʨʛʘʤʣʳʥ ʙװʣʛʵʤʜʣװװʜʠʡʛ ʙʠʡ ʙʦʣʛʦʜʦʛ (ʏʦʛʥʠʡ, 2018). 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʵʨʛʠʡʥ ʫʨʛʘʤʘʣʞʠʣʪʳʥ ʩʫʜʘʣʛʘʘʛʘʘʨ 30 ʦʚʦʛ 67 ʪᴇʨᴇʣ 89 ʟװʡʣ 

ʙװʨʪʛʵʛʜʣʵʵ. ɹװʨʪʛʵʛʜʩʵʥ ʟװʡʣװװʜʠʡʛ ʘʞ ʘʭʫʡʥ ʙװʣʵʛ ʘʥʛʠʣʘʥ װʟʵʭʵʜ 72% ʘʣʘʛ ᴇʚʩ, 12% 

 ʣʛʵʵʨװʝʪʵʥ, 5% ʫʣʘʣʞ, 5% ʰʘʨʠʣʞ, 3% ʩᴇᴇʛ, 3% ʤʦʜʣʦʛ ʫʨʛʘʤʘʣ ʙʘʡʥʘ. ʕʢʦʣʦʛʠʡʥ ʙװ

ʥʴ ʘʥʛʠʣʘʥ װʟʵʭʵʜ 58% ʤʝʟʦʬʠʪ (ʯʠʡʛʩʵʛ), 18% ʢʩʝʨʦʬʠʪ (ʭʫʫʨʘʡʩʘʛ), 11% 

ʤʝʟʦʢʩʝʨʦʬʠʪ (ʯʠʡʛʩװװ-ʭʫʫʨʘʡʩʘʛ), 8% ʢʩʝʨʦʤʝʟʦʬʠʪ (ʭʫʫʨʘʡʩʫʫ-ʯʠʡʛʩʵʛ), 4% 

ʛʠʛʨʦʤʝʟʦʬʠʪ (ʥʘʤʘʛʩʫʫ-ʯʠʡʛʩʵʛ), 1% ʛʘʣʦʬʠʪ (ʜʘʚʩʩʘʛ) ʟװʡʣװװʜ ʪʫʩ ʪʫʩ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. 
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ɿʫʨʘʛ 1-15. ɸʞ ʘʭʫʡʥ ʙװʣʵʛ. ɿʫʨʘʛ 1-16. ʕʢʦʣʦʛʠʡʥ ʙװʣʵʛ. 

 

ʉʘʚ ʛʘʟʨʳʥ ʫʨʛʘʤʣʳʥ ʟװʡʣʠʡʥ ʞʘʛʩʘʘʣʪʳʛ ʛʘʨʛʘʭʜʘʘ ɻʨʫʙʦʚ.ɺ.ʀ (2008), ɾʠʛʞʠʜʩװʨʵʥ 

(2010) ʥʘʨʳʥ ʪʦʜʦʨʭʦʡʣʦʭ ʙʠʯʠʛ, ʟʫʨʘʛʪ ʣʘʚʣʘʭ ʟʵʨʵʛ ʙװʪʵʵʣʠʡʛ ʘʰʠʛʣʘʩʘʥ. 

 

  
ɿʫʨʘʛ 1-17. ʉʫʜʘʣʛʘʘʥʳ ʙʠʯʠʛʣʵʣ ʭʠʡʩʵʥ ʪʘʣʙʘʡ ʙʦʣʦʥ ʦʨʯʥʳ ʟʫʨʘʛ. 

 

1.3.2 ɻʦʣʳʥ ʪʘʪʤʳʥ ʜʘʛʫʫʭ ʫʨʛʘʤʘʣʞʠʣʪ 

 

ʅʫʛʘ ʙʦʣ ʜʫʥʜ ʟʵʨʛʠʡʥ ʯʠʡʛʰʠʣʪʵʡ ʛʘʟʘʨ ʫʨʛʘʜʘʛ ʯʠʡʛʩʵʛ (ʤʝʟʦʬʠʪ) ʫʨʛʘʤʘʣ ʟʦʥʭʠʣʩʦʥ 

ʙʵʣʯʵʵʨ ʶʤ. ʊʦʤʦʦʭʦʥ ʛʦʣ ʤᴇʨᴇʥ, ʙʫʣʘʛ ʰʘʥʜʳʥ ʜʘʛʫʫʭ ʥʫʛʘ, ʪʘʪʤʳʥ ʭᴇʨʩᴇʥʜ ʘʣʘʛ ᴇʚʩ-

 ,ʝʪʵʥʪ ʥʫʛʳʥ ʙʵʣʯʵʵʨ ᴇʨʛᴇʥ ʪʘʨʭʘʣʪʪʘʡ (ᴆʣʟʠʡʭʫʪʘʛװ-ʝʪʵʥʪ, ʘʣʘʛ ᴇʚʩ, ʫʣʘʣʞʠʪ, ʫʣʘʣʞװ

1989). ʋʣ ʭᴇʨʩʥʠʡ ʫʩ ʦʡʨ ʙʘʡʛʘʘ ʛʘʟʨʘʘʨ ʮʘʭʠʣʜʘʛʪ ʙʵʣʯʵʵʨʪ ʙʦʛʠʥʦ ʩʦʨʪ ʘʨʚʘʡ, 

ʜʵʨʚʵʛʵʨ ʙʠʝʣʵʛ, ʛʘʣʫʫʥ ʛʠʯʛʵʥʵ ʟʵʨʵʛ ʫʨʛʘʤʣʫʫʜ ʙʵʣʯʵʵʨ װװʩʛʵʞ ʫʨʛʘʥʘ. ɻʦʣʳʥ ʭᴇʥʜʠʡʥ 

ʙʵʣʯʵʵʨ ʙװʭ ʪᴇʨʣʠʡʥ ʤʘʣʜ ʪʦʭʠʨʦʤʞʪʦʡ (ʅʦʛʦʦʥ ɸʣʪ, 2015). ʕʨʛʠʡʥ ʫʨʛʘʤʣʳʥ ʪᴇʣᴇʚ 

ʙʘʡʜʣʳʛ ʭʵʵʨʠʡʥ ʙʠʯʠʛʣʵʣ ʭʠʡʩʵʥ ʟʘʨʠʤ ʮʵʛװװʜ ʪʫʩ ʙװʨʵʵʨ ʪʘʡʣʙʘʨʣʘʚ. 

 

58% 
18% 

8% 

11% 
4% 

1% 

ʕʢʦʣʦʛʠʡʥ ʙװʣʵʛ 

ʤʝʟʦʬʠʪ 

ʢʩʝʨʦʬʠʪ 

ʢʩʝʨʦʤʝʟʦʬʠʪ 

ʤʝʟʦʢʩʝʨʦʬʠʪ 

ʛʠʛʨʦʤʝʟʦʬʠʪ 

ʛʘʣʦʬʠʪ 
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ʄʦʥʠʪʦʨʠʥʛ ɻ-21-ʨ ʮʵʛ ʎʘʭʠʣʜʘʛ-ʘʣʘʛ 

Њʚʩʪ ʙʵʣʯʵʵʨ: ʕʥʵ ʙʵʣʯʵʵʨ 49Á50'29.6", 

106Á08'34.4" ʩʦʣʙʠʮʦʣʜ 631 ʤ ᴇʥʜᴇʨ 

ʐʘʨʳʥ ʛʦʣ ʆʨʭʦʥʜ ʮʫʪʛʘʭʘʘʩ ᴇʤʥᴇʭ ʛװװʨ 

ʵʥʜ ʟʦʥʭʠʣʦʛʯ ʟװʡʣ ʥʴ ʮʘʭʠʣʜʘʛ (Iris), 

ʟʦʦʩʦʥʮʵʮʵʛ (Inula), ʛʘʣʫʫʥ ʛʠʯʛʵʥʵ 

(Potentilla anserine), ʫʣʘʣʞ (Carex) ʰʠʨʵʛ 

ʫʣʘʣʞ (Carex duriuscula), ʠʜʵʰʥʠʡ 

ʘʟʘʨʛʘʥʘ (Cirsium esculentum), ʵʤʠʡʥ 

ʙʘʛʚʘʘʭʘʡ (Taraxacum officinalis) ʙʘʡʥʘ.  
ʎʘʭʠʣʜʘʛ-ʘʣʘʛ ᴇʚʩʪ ʙʵʣʯʵʵʨ. 

ʄʦʥʠʪʦʨʠʥʛ ɻ-20-ʨ ʮʵʛ ʎʘʭʠʣʜʘʛ-

ʫʣʘʣʞ-ʜʵʨʩʪ ʙʵʣʯʵʵʨ: ʕʥʵ ʙʵʣʯʵʵʨ 

49Á45'27.3", 106Á10'08.9"ʩʦʣʙʠʮʦʣʜ 630 

ʤ ᴇʥʜᴇʨ ɾʘʚʭʣʘʥʪ ʩʫʤ ʐʘʨʳʥ ʛʦʣʳʥ 

ʛװװʨ ʵʥʜ ʟʦʥʭʠʣʦʛʯ ʟװʡʣ ʥʴ ʮʘʭʠʣʜʘʛ 

(Iris), ʛʷʣʛʘʨ ʜʵʨʩ (Achnatherum 

splendens), ʰʠʨʵʛ ʫʣʘʣʞ (Carex 

duriuscula), ʵʤʠʡʥ ʙʘʛʚʘʘʭʘʡ (Taraxacum 

officinalis), ʠʭ ʪʘʚʘʥ ʩʘʣʘʘ (Plantago 

depressa) ʙʘʡʥʘ. 

 

 
ʎʘʭʠʣʜʘʛ-ʫʣʘʣʞ-ʜʵʨʩʪ ʙʵʣʯʵʵʨ. 

ʄʦʥʠʪʦʨʠʥʛ ɻ-18-ʨ ʮʵʛ ɻʠʯʛʵʥʵ-

ʫʣʘʣʞʠʪ ʙʵʣʯʵʵʨ: ʕʥʵ ʙʵʣʯʵʵʨ 

49Á31'08.05", 106Á27' 26.1" ʩʦʣʙʠʮʦʣʜ 

777 ʤ ᴇʥʜᴇʨ ʍװʡʪʥʠʡ ʛʦʣ ʵʥʜ ʟʦʥʭʠʣʦʛʯ 

ʟװʡʣ ʥʴ ʛʘʣʫʫʥ ʛʠʯʛʵʥʵ (Potentilla 

anserina), ʵʤʠʡʥ ʙʘʛʚʘʘʭʘʡ (Taraxacum 

officinalis), ʵʛʵʣ ʛʦʥʴʜ (Carum carvi), 

ʤʘʨʟʥʳ ʮʵʛʵʵʣʞ (Glaux maritima) ʙʘʡʥʘ. 

 
 

ɻʠʯʛʵʥʵ-ʫʣʘʣʞʠʪ ʙʵʣʯʵʵʨ. 

ʄʦʥʠʪʦʨʠʥʛ ɻ-17-ʨ ʮʵʛ ɼʵʨʩ-ʫʣʘʣʞʠʪ 

ʙʵʣʯʵʵʨ: ʕʥʵ ʙʵʣʯʵʵʨ 49Á33'16.62", 

106Á15' 17.9" ʩʦʣʙʠʮʦʣʜ 679 ʤ ᴇʥʜᴇʨ 

ʍװʡʪʥʠʡ ʛʦʣʳʥ ʵʨʵʛ ʵʥʜ ʟʦʥʭʠʣʦʛʯ ʟװʡʣ 

ʥʴ  ʛʷʣʛʘʨ ʜʵʨʩ (Achnatherum splendens), 

ʰʠʨʵʛ ʫʣʘʣʞ (Carex duriuscula) ʙʘʡʥʘ. 

 

 
ɼʵʨʩ-ʫʣʘʣʞʠʪ ʙʵʣʯʵʵʨ. 
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ʄʦʥʠʪʦʨʠʥʛ ɻ-7-ʨ ʮʵʛ ɸʣʘʛ Њʚʩ-Ͼʝʪʵʥʪ 

ʙʵʣʯʵʵʨ: ʕʥʵ ʙʵʣʯʵʵʨ 49Á30'47.02", 

106Á37' 12.8" ʩʦʣʙʠʮʦʣʜ 834 ʤ ᴇʥʜᴇʨ, 

ʍװʡʪʥʠʡ ʛʦʣʳʥ ʵʭ ʵʥʜ ʟʦʥʭʠʣʦʛʯ ʟװʡʣ ʥʴ 

ʙʫʨʛʘʩ (Salix), ʥʫʛʳʥ ʰʠʤʪʵʛʣʵʡ 

(Geranium pratense) ʩʘʥʞʛʘʨ ʮʦʦʨʛʦʥʦ 

(Angelica decurrens), ʵʚʵʨʪ ʩʵʨʪʵʛ 

(Halenia corniculata), ʰʘʨ ʭʦʨʩ (Aconitum 

barbatum), ʵʥʛʠʡʥ ʙʫʨʞʛʘʨ (Thalictrum 

simplex), ʵʤʠʡʥ ʩᴇʜ (Sanguisorba 

officinalis), ʵʛʵʣ ᴇʨᴇʤʪװװʣ (Galium verum), 

ʘʟʠʡʥ ʪᴇʣᴇʛʯ ᴇʚʩ (Achillea asiatica) 

ʙʘʡʥʘ.  
ɸʣʘʛ ᴇʚʩ-װʝʪʵʥʪ ʙʵʣʯʵʵʨ. 

ʄʦʥʠʪʦʨʠʥʛ Ͻʝʪʵʥʪ-ʘʣʘʛ Њʚʩʪ ʭʘʰʩʘʥ 

ʙʦʣʦʥ ʭʘʰʘʘʛϾʡ ʪʘʣʙʘʡ ʙʵʣʯʵʵʨ: ʕʥʵ 

ʙʵʣʯʵʵʨ 49Á14'25.0", 106Á24'42" 

ʩʦʣʙʠʮʦʣʜ 840 ʤ ᴇʥʜᴇʨ ʐʘʨʳʥ ʛʦʣʳʥ 

ʤʦʥʠʪʦʨʠʥʛ ʮʵʛ ʵʥʜ ʟʦʥʭʠʣʦʛʯ ʟװʡʣ ʥʴ 

ʭʘʰʘʘʪʘʡ ʪʘʣʙʘʡ ʜʦʪʦʨ װʝʪʵʥ (Poa), 

ʵʤʠʡʥ ʩᴇʜ (Sanguisorba officinalis), ʰʘʨ 

ʮʘʨʛʘʩ (Medicago falcata) ʟʦʥʭʠʣʞ ʙʘʡʥʘ. 

 
 .ʡ ʪʘʣʙʘʡװʝʪʵʥ-ʘʣʘʛ ᴇʚʩʪ ʭʘʰʩʘʥ ʙʦʣʦʥ ʭʘʰʘʘʛת

ʄʦʥʠʪʦʨʠʥʛ ɻ-2-ʨ ʮʵʛ ɸʣʘʛ Њʚʩ-Ͼʝʪʵʥʪ 

ʙʵʣʯʵʵʨ: ʕʥʵ ʙʵʣʯʵʵʨ 49Á08'43.6", 

106Á37' 39.8" ʩʦʣʙʠʮʦʣʜ 1034 ʤ ᴇʥʜᴇʨ 

ɸʨ ʛʘʭʘʡʪ ʵʥʜ ʟʦʥʭʠʣʦʛʯ ʟװʡʣ ʥʴ ɸʚʨʘʛʘ 

ʫʣʘʘʥ ʪʦʣʛʦʡ (Agrostis gigantea), 

ʩʫʜʘʣʛװʡ ʫʣʘʣʞ (Carex enervis), ʩʦʨʛװʡ 

ʩʦʛʦʦʚʦʨ (Bromus inermis), ʵʤʠʡʥ ʩᴇʜ 

(Sanguisorba officinalis), ʵʛʵʣ ʛʦʥʴʜ 

(Carum carvi), ʫʪʩʘʥ ʙʫʰʠʣʟ (Kobresia 

filifolia) ʟʦʥʭʠʣʦʥ ʪʦʭʠʦʣʜʦʞ ʙʘʡʥʘ.  
ɸʣʘʛ ᴇʚʩ-װʝʪʵʥʪ ʙʵʣʯʵʵʨ. 

 

1.3.3 ɹʵʣʯʵʵʨʠʡʥ ʪʘʣʭʘʛʜʘʣ 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭʠʣʠʡʥ ʜʦʪʦʨ ʦʨʰʠʭ ʭʵʩʛʠʡʥ ʤʵʜʵʵ ʤʘʪʝʨʠʘʣʳʛ ʘʰʠʛʣʘʞ 

ʪʦʦʮʦʭʦʜ ʥʠʡʪ 181,655.4 ʛʘ ʙʵʣʯʵʵʨʪʵʡ ʙʘʡʥʘ. ʅʠʡʪ ʙʵʣʯʵʵʨʠʡʥ ʛʘʟʨʳʥ 18% ʙʫʶʫ 

33,357 ʛʘ ʛʘʟʘʨ ʪʘʣʭʣʘʛʜʩʘʥ, 82 5% ʥʴ ʩʦʨʛʦʛ ʙʵʣʯʵʵʨ ʙʘʡʥʘ.  

 

ʊʘʣʭʣʘʛʜʩʘʥ ʙʵʣʯʵʵʨʠʡʥ 7,475 ʛʘ ʙʫʶʫ 22.4%ʴ ʩʫʣ, 14,224 ʛʘ ʙʫʶʫ 42.6% ʜʫʥʜ ʟʵʨʵʛ, ʛʘ 

ʙʫʶʫ 34.9% ʭװʯʪʵʡ ʪʘʣʭʣʘʛʜʩʘʥ ʙʘʡʥʘ. ʊʘʣ ʭʵʵʨʠʡʥ ʙʵʣʯʵʵʨʠʡʥ 13.5% ʩʫʣ, 72.9% 

ʜʫʥʜ, 17.9% ʭװʯʪʵʡ ʪʘʣʭʣʘʛʜʩʘʥ. ʅʘʤ ʭʦʪʦʩ ʥʫʛʳʥ ʙʵʣʯʵʵʨʠʡʥ 32.3% ʩʫʣ, 14.2% ʜʫʥʜ 

ʟʵʨʵʛ, 53.5% ʭװʯʪʵʡ ʪʘʣʭʣʘʛʜʩʘʥ ʙʘʡʥʘ (˭͎ͯͪ͊ 1-18). 
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ʅʠʡʪ ʙʵʣʯʵʵʨʠʡʥ ʛʘʟʨʳʥ 18.7% ʙʫʶʫ 33,582.1 ʛʘ ʪʘʣʙʘʡ ʪʘʣʭʣʘʛʜʩʘʥ ʙʘʡʥʘ. ʊʘʣ 

ʭʵʵʨʠʡʥ ʙʵʣʯʵʵʨʠʡʥ 9.5% ʙʫʶʫ 17,116.7 ʛʘ ʪʘʣʙʘʡ ʪʘʭʣʘʛʜʩʘʥ ʙʘʡʥʘ. װתʥʵʵʩ ʩʫʣ 

ʪʘʣʭʣʘʛʜʩʘʥ ʙʵʣʯʵʵʨ ʭʷʣʛʘʥʘ-ʙʠʝʣʵʛʪ, ʞʠʞʠʛ ʫʣʘʣʞ-װʝʪʵʥʪ, ʭʷʣʛʘʥʘ-ʭʘʨʛʘʥʘʪ, װʝʪʵʥ-

ʘʣʘʛ ᴇʚʩʪ ʙʵʣʯʵʵʨ ʙʘʡʥʘ. ɼʫʥʜ ʟʵʨʵʛ ʪʘʣʭʣʘʛʜʩʘʥ ʙʵʣʯʵʵʨ ʥʴ ʭʷʣʛʘʥʘ-ʭʠʘʛʪ, ʞʠʞʠʛ 

ʜʵʛʥװװʣʪ װʝʪʵʥ-ʭʷʣʛʘʥʘʪ, ʭʷʣʛʘʥʘ-ʞʠʞʠʛ ʜʵʛʥװװʣʪ װʝʪʵʥʪ ʙʵʣʯʵʵʨ ʭʘʤʨʘʛʜʘʞ ʙʘʡʥʘ. 

ʍװʯʪʵʡ ʪʘʣʭʣʘʛʜʩʘʥ ʙʵʣʯʵʵʨ ʞʠʞʠʛ ʫʣʘʣʞ-װʝʪʵʥʪ, ʭʘʟʘʘʨ ᴇʚʩ-ʭʠʘʛʪ ʙʵʣʯʵʵʨ ʙʘʛʪʘʞ 

ʙʘʡʥʘ. 

 

ɹװʩ ʜʫʥʜʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ʥʘʤ ʭʦʪʦʩʳʥ ʥʫʛʳʥ ʙʵʣʯʵʵʨʠʡʥ 9.2% ʪʘʣʭʣʘʛʜʩʘʥ ʙʵʣʯʵʵʨ 

ʙʘʡʥʘ. װתʥʜ ʫʣʘʣʞ-װʝʪʵʥʪ, ʫʣʘʣʞ-װʝʪʵʥʪ-ʘʣʘʛ ᴇʚʩʪ ʙʵʣʯʵʵʨ ʩʫʣ ʪʘʣʭʣʘʛʜʩʘʥ ʙʘʡʥʘ. 

ɼʫʥʜ ʟʵʨʵʛ ʪʘʣʭʣʘʛʜʩʘʥ ʙʵʣʯʵʵʨ ʫʣʘʣʞ-װʝʪʵʥ-ʘʣʘʛ ᴇʚʩʯ ʙʵʣʯʵʵʨ ʙʘʡʥʘ. ʍװʯʪʵʡ 

ʪʘʣʭʣʘʛʜʩʘʥ ʙʵʣʯʵʵʨ ʫʣʘʣʞ-ʘʣʘʛ ᴇʚʩʪ ʙʵʣʯʵʵʨ, ʫʣʘʣʞ-װʝʪʵʥ-ʘʣʘʛ ᴇʚʩʪ ʙʵʣʯʵʵʨ ʥʠʡʪ 

8,776.1 ʛʘ ʪʘʣʙʘʡ ʪʫʩ ʪʫʩ ʙʘʡʥʘ. 

 

 

ɿʫʨʘʛ 1-18. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʙʵʣʯʵʵʨʠʡʥ ʪʘʣʭʘʛʜʘʣ. 
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1.3.4 ɹʵʣʯʵʵʨʠʡʥ ʫʨʛʘʮ, ʟװʡʣʠʡʥ ʙװʨʵʣʜʵʭװװʥ 
 

ɹʘʡʛʘʣʠʡʥ ʙʵʣʯʵʵʨʪ ʭװʥ ʤʘʣ ʘʤʴʪʥʳ װʟװװʣʵʭ ʥᴇʣᴇᴇ ʞʠʣʵʵʩ ʞʠʣʜ ʠʭʵʩʩʵʥʵʵʨ 

ʙʵʣʯʵʵʨʠʡʥ ʫʨʛʘʤʣʘʥ ʥᴇʤʨᴇʛ ʠʭʵʵʭʵʥ ᴇᴇʨʯʣᴇʛʜʩᴇᴇʨ ʙʘʡʥʘ. ɹʵʣʯʵʵʨʣʵʣʪ ʥʴ ʫʨʛʘʤʣʳʥ 

ʫʨʛʘʭ ʯʘʜʚʘʨʳʛ ʩʫʣʨʫʫʣʜʘʛ (Zhao, H. L, 2005) ʙʘ ʫʨʛʘʤʣʘʥ ʙװʣʛʵʤʜʣʠʡʥ ʪʵʩʚʵʨʣʵʭ 

ʯʘʜʚʘʨ ʙʠʦʤʘʩʩ ʙʫʫʨʜʘʛ (Chen, Z. Z., 2003). ɿװʡʣʠʡʥ ʙװʨʵʣʜʵʭװװʥ, ʫʨʛʘʮʳʛ ʤʵʜʩʵʥʵʵʨ 

ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞʪʦʡ. ʋʨʛʘʤʣʳʥ ʙʠʦʤʘʩʩ ʥʴ ʪʫʭʘʡʥ ʞʠʣʠʡʥ ʙʘʡʛʘʣʴ ʮʘʛ ʫʫʨʳʥ 

ʦʥʮʣʦʛ, ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣ, ʙʵʣʯʵʵʨʣʵʣʪ, ʘʤʴʪʘʥ ʟʵʨʵʛ ʭװʯʠʥ ʟװʡʣʵʵʩ ʭʘʤʘʘʨʯ   

ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʜʘʛ.  

 

ɻʦʣʳʥ ʪʘʪʤʳʥ ʜʘʛʫʫ ʭʠʡʩʵʥ ʫʨʛʘʤʣʳʥ ʙʠʦʤʘʩʩʳʥ װʨ ʜװʥʛʵʵʩ װʟʵʭʵʜ ʫʨʛʘʤʣʳʥ ʙʠʦʤʘʩʩ 

ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʮʵʛ ʥʴ ʍװʡʪʥʠʡ ʛʦʣ, ʐʘʨʳʥ ʛʦʣ ʭʘʰʘʘʣʩʘʥ ʜʦʪʦʨ, ʐʘʨʳʥ ʛʦʣʳʥ ʵʭ, 

ᴆʚᴇʨ ʛʘʭʘʡʪ ʛʦʣʳʥ ʵʭ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʮʵʛװװʜʵʜ װʝʪʵʥ-ʘʣʘʛ ᴇʚʩʪ, ʘʣʘʛ ᴇʚʩʪ, ʫʣʘʣʞ-ʘʣʘʛ 

ᴇʚʩʪ ʙʵʣʯʵʵʨ ʟʦʥʭʠʣʩʦʥ ʭװʥ ʤʘʣʥr ʥᴇʣᴇᴇʛװʡ ʜʫʥʜʘʞ ʫʨʛʘʮ 17.6 ʮ/ʛʘ ʙʘʡʥʘ. ɹʫʩʘʜ 

ʮʵʛװװʜʵʜ ʜʫʥʜʘʞ ʫʨʛʘʮ 5.1 ʮ/ʛʘ ʛʠʯʛʵʥʵ-ʫʣʘʣʞʠʪ, ʫʣʘʣʞ- ʘʣʘʛ ᴇʚʩʪ, ʛʠʯʛʵʥʵ-ʘʣʘʛ ᴇʚʩ-

ʫʣʘʣʞʠʪ, ʮʘʭʠʣʜʘʛ-ʫʣʘʣʞʠʪ, ʜʵʨʩ-ʫʣʘʣʞ ʘʣʘʛ ᴇʚʩʪ ʙʵʣʯʵʵʨ ʟʦʥʭʠʣʞ ʙʘʡʥʘ. ʕʜʛʵʵʨ 

ʮʵʛװװʜ ʥʴ ʤʘʣ, ʫʫʣ ʫʫʨʭʘʡ, ʩʫʫʨʠʥ ʛʘʟʨʳʥ ʥᴇʣᴇᴇʪʵʡ ʙʘʡʥʘ. 

 

ɻʦʣʳʥ ʵʨʛʠʡʥ ʜʘʛʫʫ ʭʠʡʩʵʥ ʫʨʛʘʤʣʳʥ ʙʠʯʠʛʣʵʣʠʡʥ װʨ ʜװʥʛʵʵʩ װʟʵʭʵʜ ʫʨʛʘʤʣʳʥ ʟװʡʣʠʡʥ 

ʪʦʦ ʭʘʤʛʠʡʥ ʠʭʪʵʡ ʮʵʛ ʥʴ ʍװʡʪʥʠʡ ʛʦʣ, ʐʘʨʳʥ ʛʦʣʳʥ ʭʘʰʘʘʥ ʜʦʪʦʨ, ʐʘʨʳʥ ʛʦʣʳʥ ʵʭ, 

ᴆʚᴇʨ ʛʘʭʘʡʪ, ɸʨ ʛʘʭʘʡʪ ʮʵʛ ʙʘʡʥʘ (˭͎ͯͪ͊ 1-19). ʕʜʛʵʵʨ ʮʵʛװװʜʵʜ ʥʫʛʳʥ ʰʠʤʪʵʛʣʵʡ 

(Geranium pratense), ɸʚʨʘʛʘ ʫʣʘʘʥ ʪʦʣʛʦʡ (Agrostis gigantea) ʩʘʥʞʛʘʨ ʮʦʦʨʛʦʥʦ 

(Angelica decurrens), ʵʚʵʨʪ ʩʵʨʪʵʛ (Halenia corniculata), ʰʘʨ ʭʦʨʩ (Aconitum barbatum), 

ʵʥʛʠʡʥ ʙʫʨʞʛʘʨ (Thalictrum simplex), ʵʤʠʡʥ ʩᴇʜ (Sanguisorba officinalis), ʵʛʵʣ ᴇʨᴇʤʪװװʣ 

(Galium verum), ʘʟʠʡʥ ʪᴇʣᴇʛʯ ᴇʚʩ (Achillea asiatica) ʟʵʨʵʛ ʟװʡʣװװʜ ʟʦʥʭʠʣʦʥ ʪʦʭʠʦʣʜʦʞ 

ʙʘʡʥʘ. ɹʫʩʘʜ ʮʵʛװװʜʵʜ ʛʘʣʫʫʥ ʛʠʯʛʵʥʵ (Potentilla anserine), ʫʣʘʣʞ (Carex) ʰʠʨʵʛ ʫʣʘʣʞ 

(Carex duriuscula), ʠʜʵʰʥʠʡ ʘʟʘʨʛʘʥʘ (Cirsium esculentum), ʵʤʠʡʥ ʙʘʛʚʘʘʭʘʡ 

(Taraxacum officinalis), ʮʘʭʠʣʜʘʛ (Iris), ʛʷʣʛʘʨ ʜʵʨʩ (Achnatherum splendens) ʟʵʨʵʛ 

ʟװʡʣװװʜ ʟʦʥʭʠʣʞ ʙʘʡʥʘ. 

 

 
ɿʫʨʘʛ 1-19. ʄʦʥʠʪʦʨʠʥʛʠʡʥ ʮʵʛװװʜʠʡʥ ʟװʡʣʠʡʥ ʪʦʦʥʳ ᴇᴇʨʯʣᴇʣʪ. 
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1.4 ʉʘʚ ʛʘʟʨʳʥ ʦʡ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʥʴ ʄʦʥʛʦʣ ʦʨʥʳ ʦʡ-ʫʨʛʘʤʘʣʞʣʳʥ ʤʫʞʣʘʣʘʘʨ ᴆʤʥᴇʜ-ᴆʚᴇʨ 

ʙʘʡʛʘʣʠʡʥ ʦʡ-ʫʨʛʘʤʘʣʞʣʳʥ ʤʫʞʠʡʥ ɹʘʨʫʫʥ ʍʵʥʪʠʡʥ ʭʦʰʫʫʥʜ ʭʘʤʘʘʨʘʛʜʜʘʛ ʙʘʡʥʘ 

(ʃʝʩʘ ʄʅʈ, 1978). ʏ.ɼʫʛʘʨʞʘʚ ʥʘʨʳʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʥʘʨʠʡʚʯʠʣʩʘʥ ʤʫʞʣʘʣʘʘʨ 

(ɼʫʛʘʨʞʘʚ, 2006) ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʥʴ ɹʘʨʫʫʥ ʍʵʥʪʠʡʥ ʦʡ-ʫʨʛʘʤʘʣʞʣʳʥ ʭʦʰʫʫʥʳ 

ʉʵʣʵʥʛʵ-ʍʘʨʘʘ ʛʦʣʳʥ ʥʘʨʩʘʥ, ʥʘʨʩ ʰʠʥʵʩ, װװʩʤʵʣ ʭʫʩʘʥ ʦʡʥ ʪʘʡʛʘʨʭʘʛ ʪʦʡʨʦʛʪ 

ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʦʡʥ ʙװʨʭʵʚʯʠʜ ʛʘʨʩʘʥ ᴇᴇʨʯʣᴇʣʪ, 

ʥᴇʣᴇᴇʣʩᴇʥ ʭװʯʠʥ ʟװʡʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʟʦʨʠʣʛʦ ʦʨʰʠʥʦ. תʥʜʩʵʥ 

ʟʦʨʠʣʛʦʜʦʦ ʭװʨʵʭʠʡʥ ʪʫʣʜ ʜʘʨʘʘʭ ʟʦʨʠʣʪ ʙʫʶʫ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʯʠʛʣʵʣʠʡʛ 

ʪᴇʣᴇʚʣᴇʩᴇʥ. װתʥʜ: 

 

¶ ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʘʞ ʙʫʡ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʦʡʥ ʩʘʥʛʠʡʥ ʭʵʤʞʵʵ ʙʦʣʦʥ 

ʛʘʟʨʳʥ ʪᴇʨʣʠʡʥ ʘʥʛʠʣʣʳʥ ʵʟʣʵʭ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʭ, 

¶ ʍʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ ʘʰʠʛʣʘʥ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʜʘʭʴ ʦʡʥ ʙװʨʭʵʚʯʠʡʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, 

¶ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʦʡʥ ʙװʨʭʵʚʯʠʡʥ ʪʘʣʙʘʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʰʘʣʪʛʘʘʥʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʛʵʩʵʥ ʯʠʛʣʵʣװװʜʵʵʨ ʪʫʩ ʪʫʩ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʩʵʥ. 

 

ɼʵʵʨʭ ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ ʘʞʠʣʣʘʭʘʜ ʜʘʨʘʘʭ ʘʨʛʘ, ʘʨʛʘʯʣʘʣʳʥ ʜʘʛʫʫ ʘʞʠʣʣʘʩʘʥ. װתʥʜ: 

¶ ʉʵʣʵʥʛʵ ʙʦʣʦʥ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʩʫʤʜʳʥ ʦʡʥ ʩʘʥʛʠʡʥ ʤʵʜʵʵʥʵʵʩ ʐʘʨʳʥ ʛʦʣʳʥ 

ʩʘʚ ʛʘʟʘʨʪ ʭʘʤʘʘʨʘʛʜʘʞ ʙʫʡ ʭʵʩʵʛʣʵʣ ʷʣʛʘʨʣʳʥ ʤʵʜʵʵʛ ʪװװʚʵʨʣʵʥ ʘʚʯ ʪʘʣʙʘʡʛ 

ʥʵʤʵʭ ʟʘʤʘʘʨ ʩʘʚ ʛʘʟʨʳʥ ʥʫʪʘʛʪ ʭʘʤʨʘʛʜʘʞ ʙʫʡ ʦʡʥ ʩʘʥʛʠʡʥ ʤʵʜʵʵʛ ʛʘʨʛʘʭ, 

¶ ʍʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ ʘʰʠʛʣʘʥ: 1987, 1990, 1995, 2000, 2005, 2010, 2015, 2018 

ʦʥʳ Landsat ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʥʠʡʪ 2 ʩʮʝʥ (132-25, 132-26) ʤʵʜʵʵʛ ʘʰʠʛʣʘʥ ERDAS 

9.1 ʧʨʦʛʨʘʤʤʘʘʨ ʦʡʥ ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, 

¶ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʦʡʥ ʙװʨʭʵʚʯʠʡʥ ʪʘʣʙʘʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʰʘʣʪʛʘʘʥʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʙʫʡ ʦʡ ʙװʭʠʡ ʛʘʟʘʨ ʥʫʪʛʘʘʩ 

ʩʦʥʛʦʞ ʘʚʩʘʥ ʛʘʟʨʫʫʜʘʜ ʭʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʜʘʨʘʘʭ ʘʨʛʘ ʟװʡʥ ʜʘʛʫʫ 

ʛװʡʮʵʪʛʵʣʵʵ. 

- ʍװʨʯ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ ʪװʡʤʵʨʪ ʰʘʪʩʘʥ, ʦʡʥ ʭᴇʥᴇᴇʣʪ ʰʘʚʞʠʜ ʥʵʨʚʵʛʜʩʵʥ, 

ʤʦʜ ʦʛʪʦʣʩʦʥ ʪʘʣʙʘʡʥ ʙʘʡʛʘʣʠʡʥ ʩʵʨʛʵʥ ʫʨʛʘʣʪʪʘʡ ʪʘʣʙʘʡʜ ʪʫʩ ʙװʨ 1 ʜʵʵʞ 

ʪʘʣʙʘʡ, ʪװʡʤʵʨʪ ʰʘʪʩʘʥ, ʦʡʥ ʭᴇʥᴇᴇʣʪ ʰʘʚʞʠʜ ʥʵʨʚʵʛʜʩʵʥ, ʤʦʜ ʦʛʪʦʣʩʦʥ 

ʪʘʣʙʘʡʥ ʙʘʡʛʘʣʠʡʥ ʩʵʨʛʵʥ ʫʨʛʘʣʪʛװʡ ʪʘʣʙʘʡʜ ʪʫʩ ʙװʨ 1 ʙʫʶʫ ʥʠʡʪʜʵʵ 6 ʜʵʵʞ 

ʪʘʣʙʘʡʛ 5ʭ10 ʤ ʭʵʤʞʵʵʪʵʡ ʙʘʡʛʫʫʣʩʘʥ.  

- ɼʵʵʞ ʪʘʣʙʘʡʥ ʙʘʡʨʰʣʳʛ ʛʘʟʘʨʟװʡʥ ʩʦʣʙʠʮʣʳʛ GPS ʙʘʛʘʞʠʡʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ 

ʭʵʤʞʠʞ ʪʦʦʣʣʦʛʳʥ ʭװʩʥʵʛʪʵʜ ʪʵʤʜʵʛʣʵʩʵʥ.  

- ɼʵʵʞ ʪʘʣʙʘʡ ʜʘʭʴ ʤʦʜʜʳʥ ʜʠʘʤʝʪʨʠʡʛ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʘʩ ʜʵʵʰ ʠʰʥʠʡ 1.3 ʤ-ʠʡʥ 

ᴇʥʜᴇʨʪ ʭʵʤʞʠʛʯ ʘʮʘʘʨ ʭʵʤʞʩʵʥ. 

- ɼʵʵʞ ʪʘʣʙʘʡʜ ʙʘʡʛʘʘ ʘʤʴʜ װʣʜʩʵʥ ʙʦʣʦʥ ʙʦʩʦʦ ʭʘʪʩʘʥ ʤʦʜʜʳʥ ᴇʥʜʨʠʡʛ 

ʭʵʤʞʠʭʜʵʵ ʙװʜװװʥʠʡ װʝʣʵʣ ʪʫʩ ʙװʨʵʵʩ ʪᴇʣᴇᴇʣװװʣʵʥ ʪʫʩ ʙװʨ 1 ʤʦʜʥʳ ᴇʥʜʨʠʡʛ 

ᴇʥʜᴇʨ ʭʵʤʞʠʛʯ ʙʘʛʘʞʘʘʨ ʭʵʤʞʩʵʥ.  

- ʆʡʥ ʤʦʜʜʳʥ ʥʘʩʳʛ ᴇʩᴇʣʪʠʡʥ ᴇʨʤᴇᴇʨ ʤʦʜʥʳ ʸʟʦʦʨ ʭʵʩʛʵʵʩ ᴇʨᴇʤʜᴇʥ ʜʵʵʞ ʘʚʯ, 

ʣʘʙʦʨʘʪʦʨʠʡʥ ʥᴇʭʮᴇʣʜ ʛʵʨʣʠʡʥ ʤʠʢʨʦʩʢʦʧ ʘʰʠʛʣʘʥ ʞʠʣʠʡʥ ʮʘʛʘʨʠʛʠʡʥ ʪʦʦʛ 

ʪʦʦʣʦʭ ʟʘʤʘʘʨ ʪʦʜʦʨʭʦʡʣʩʦʥ.  



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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- ɹʘʡʛʘʣʠʡʥ ʩʵʨʛʵʥ ʫʨʛʘʣʪʳʛ ɸ.ɺ.ʇʦʙʝʜʠʥʩʢʠʡʥ (1962) ʘʨʛʘʟװʡʥ ʜʘʛʫʫ ᴇʩʚᴇʨ 

ʤʦʜʥʳ ʪʦʦʣʣʦʛʦ ʭʠʡʩʵʥ. 

 

1.4.1 ʉʘʚ ʛʘʟʨʳʥ ʦʡʥ ʩʘʥ, ʥᴇᴇʮ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʆʡʥ ʩʘʥ ʥʴ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʆʨʭʦʥ, ʍʦʥʛʦʨ, ʐʘʨʳʥ ʛʦʣ 

ʩʫʤʜ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɾʘʚʭʣʘʥʪ, ɽʨᴇᴇ, ʄʘʥʜʘʣ, ɹʘʷʥʛʦʣ ʩʫʤʜʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 

ʭʵʩʛװװʜʵʵʩ ʙװʨʜʵʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʥʠʡʪ 109,276 ʛʘ ʪʘʣʙʘʡʛ ʵʟʵʣʞ ʙʘʡʥʘ.  

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭʠʣʠʡʥ ʙװʩʵʜ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɾʘʚʭʣʘʥʪ ʩʫʤʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 

12, 15, 16, 17, 18-ʨ ʭʵʩʵʛʣʵʣ, ɽʨᴇᴇ ʩʫʤʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 44, 45, 166, 167, 594-596, 659-ʨ 

ʭʵʩʵʛʣʵʣ, ʄʘʥʜʘʣ ʩʫʤʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 1-ʵʵʩ 24-ʨ ʭʵʩʵʛʣʵʣ, ɹʘʷʥʛʦʣ ʩʫʤʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 

1, 2, 4, 5-ʨ ʭʵʩʵʛʣʵʣ ʪʫʩ ʪʫʩ ʭʘʤʨʘʛʜʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʆʨʭʦʥ 

ʩʫʤʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 1-2 ïʨ ʭʵʩʵʛʣʵʣ, ʍʦʥʛʦʨ ʩʫʤʳʥ ʦʡʥ ʩʘʥ ʙװʭʵʣʜʵʵ, ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ 

ʦʡʥ ʩʘʥʛʠʡʥ ʛʘʟʘʨ ʙװʭʵʣʜʵʵ ʭʘʤʨʘʛʜʘʞ ʙʘʡʥʘ (̆ ͫͤΉ͎ͭ 1-9). 

 

ʍװʩʥʵʛʪ 1-9. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭʠʣʠʡʥ ʙװʩʵʜ ʭʘʤʨʘʛʜʘʞ ʙʫʡ ʩʫʤʜʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 
ʭʵʩʵʛʣʵʣ. 

ɸʡʤʘʛ ʉʫʤ ʍʵʩʵʛʣʵʣʠʡʥ ʜʫʛʘʘʨ 
ʆʡʥ ʩʘʥʛʠʡʥ 
ʪʘʣʙʘʡ, ʛʘ 

ʉʵʣʵʥʛʵ 

ɽʨᴇᴇ 44, 45, 166, 167, 594, 595, 596, 659 4,804 

 ɾʘʚʭʣʘʥʪ 12, 15, 16, 17, 18 2,422 

ʄʘʥʜʘʣ 
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 24 

18,496 

ɹʘʷʥʛʦʣ 1, 2, 4, 5 2,402 

ɼװʥ   28,124 

ɼʘʨʭʘʥ-ʋʫʣ 

ʆʨʭʦʥ 1, 2, 2,650 

ʍʦʥʛʦʨ 1-99 77,588 

ʐʘʨʳʥ ʛʦʣ 1 914 

ɼװʥ   81,152 

ʅʠʡʪ   109,276 

 

ʍװʩʥʵʛʪʵʵʩ װʟʵʭʵʜ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɾʘʚʭʣʘʥʪ ʩʫʤʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 2,422 ʛʘ, ɽʨᴇᴇ ʩʫʤʳʥ 

ʦʡʥ ʩʘʥʛʠʡʥ 4,804 ʛʘ, ʄʘʥʜʘʣ ʩʫʤʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 18,496 ʛʘ, ɹʘʷʥʛʦʣ ʩʫʤʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 

2,402 ʛʘ ʙʫʶʫ ʘʡʤʛʠʡʥ ʦʡʥ ʩʘʥʛʠʡʥ ʥʠʡʪ 28,124 ʛʘ ʪʘʣʙʘʡ, ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʆʨʭʦʥ 

ʩʫʤʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 2,650 ʛʘ, ʍʦʥʛʦʨ ʩʫʤʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 77,588 ʛʘ, ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ 

ʦʡʥ ʩʘʥʛʠʡʥ 914 ʛʘ ʙʫʶʫ ʘʡʤʛʠʡʥ ʦʡʥ ʩʘʥʛʠʡʥ ʥʠʡʪ 81,152 ʛʘ ʪʘʣʙʘʡ ʪʫʩ ʪʫʩ ʐʘʨʳʥ 

ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭʠʣʠʡʥ ʙװʩʵʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

 

ʆʡʥ ʩʘʥʛʠʡʥ ʛʘʟʨʳʛ ʛʘʟʨʳʥ ʪᴇʨʣʠʡʥ ʘʥʛʠʣʣʘʘʨ ʥʴ ʘʚʯ װʟʚʵʣ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ 

109,276 ʛʘ ʪʘʣʙʘʡ ʦʡʥ ʩʘʥʛʠʡʥ ʛʘʟʘʨʪ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ װװʥʵʵʩ 103,966 ʛʘ ʥʴ 

ʦʡʥ ʪʘʣʙʘʡ, 5310 ʛʘ ʥʴ ʦʡʥ ʙʫʩ ʪʘʣʙʘʡʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʆʡʥ ʪʘʣʙʘʡʥ 90,845 ʛʘ ʥʴ 

ʦʡʛʦʦʨ ʙװʨʭʵʛʜʩʵʥ, 13,121 ʛʘ ʥʴ ʦʡʛʦʦʨ ʙװʨʭʵʛʜʵʵʛװʡ ʪʘʣʙʘʡʜ ʭʘʨʴʷʘʣʘʛʜʘʞ ʙʘʡʥʘ 

(̆ ͫͤΉ͎ͭ 1-10). ʉʘʚ ʛʘʟʨʳʥ ʦʡʥ ʩʘʥʛʠʡʥ ʆʡʛʦʦʨ ʙװʨʭʵʛʜʩʵʥ ʪʘʣʙʘʡʥ 72.5% ʥʴ ɼʘʨʭʘʥ-ʋʫʣ 

ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ, 27.5% ʥʴ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ ʙʘʡʥʘ. ʍʘʨʠʥ ʦʡʛʦʦʨ ʙװʨʭʵʛʜʵʵʛװʡ 

ʪʘʣʙʘʡʥ 82.1% ʥʴ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ, 17.9% ʥʴ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ ʙʘʡʥʘ. 

 

 

 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʍװʩʥʵʛʪ 1-10. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʦʡʥ ʩʘʥʛʠʡʥ ʪʘʣʙʘʡ ʛʘʟʨʳʥ ʪᴇʨʣᴇᴇʨ /ʛʘ/ 

ʉʫʤʜʳʥ 
ʥʵʨ 

ʆʡʛʦʦʨ ʙװʨʭʵʛʜʩʵʥ   ʆʡʛʦʦʨ ʙװʨʭʵʛʜʵʵʛװʡ ʪʘʣʙʘʡ 
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ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʵʩʵʛ 

ɽʨᴇᴇ 4315 217 0 4532 18 221 26 7 0 272 4804 0 0 0 4804 

ɾʘʚʭʣʘʥʪ 1716 113 0 1829 590 0 0 3 0 593 2422 0 0 0 2422 

ʄʘʥʜʘʣ 15710 658 0 16368 538 44 374 385 0 1341 17709 777 10 787 18496 

ɹʘʷʥʛʦʣ 2145 114 0 2259 139 0 0 4 0 143 2402 0 0 0 2402 

ɼװʥ 23886 1102 0 24988 1285 265 400 399 0 2349 27337 777 10 787 28124 

ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʭʵʩʵʛ 

ʆʨʭʦʥ 643 0 0 643 1714 0 0 285 0 1999 2642 8 0 8 2650 

ʍʦʥʛʦʨ 63045 1292 79 64416 4834 814 209 2800 0 8657 73073 4237 209 4515 77588 

ʐʘʨʳʥ ʛʦʣ 798 0 0 798 87 0 0 29 0 116 914 0 0 0 914 

ɼװʥ 64486 1292 79 65857 6635 814 209 3114 0 10772 76629 4245 209 4523 81152 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭʵʤʞʵʵʛʵʵʨ 

ʅʠʡʪ 88372 2394 79 90845 7920 1079 609 3513 0 13121 103966 5022 219 5310 109276 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʦʡʥ ʩʘʥʛ ʤʦʜʥʳ ʪᴇʨʣᴇᴇʨ ʥʴ ʘʚʯ װʟʚʵʣ ʥʘʨʩ, ʰʠʥʵʩ, ʭʫʩ, 

ʫʣʠʘʥʛʘʨ ʦʡ װװʩʛʵʥ ʫʨʛʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʭʘʡʣʘʘʩ ʪʘʨʤʘʛ ʭʵʣʙʵʨʵʵʨ, ʙʫʨʛʘʩ ʰʫʛʫʡ 

 ʩʛʵʥ ʫʨʛʘʞ ʙʘʡʥʘ. ʉʘʚ ʛʘʟʨʳʥ ʙʘʡʛʘʣʠʡʥ ʦʡʥ ʟʦʥʭʠʣʦʭ ʭʫʚʠʡʛ (80.8%) 71,423 ʛʘװװ

ʪʘʣʙʘʡʪʘʡʛʘʘʨ ʭʫʩʘʥ ʦʡ ʵʟʵʣʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʙʘʡʛʘʣʠʡʥ ʦʡʥ ʪʘʣʙʘʡʥ 17.0 ʭʫʚʠʡʛ 

ʥʘʨʩʘʥ ʦʡ, 1.4 ʭʫʚʠʡʛ ʫʣʠʘʥʛʘʨʘʥ ʦʡ, װʣʜʩʵʥ ʭʵʩʛʠʡʛ ʙʫʨʛʘʩʘʥ, ʰʠʥʵʩʵʥ, ʭʘʡʣʘʘʩʘʥ ʦʡ 

ʙװʨʜװװʣʞ ʙʘʡʥʘ. ʉʘʚ ʛʘʟʨʳʥ ʥʫʪʘʛʪ ʫʨʛʘʞ ʙʫʡ ʭʫʩʘʥ ʦʡʥ 20,442 ʛʘ ʪʘʣʙʘʡʪʘʡ ʙʫʶʫ 

28.6% ʥʴ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʩʫʤʜʳʥ ʥʫʪʘʛʪ ʫʨʛʘʞ ʙʘʡʛʘʘ ʙʦʣ 64,486 ʛʘ ʪʘʣʙʘʡʜ ʙʫʶʫ 

71.4% ʥʴ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʩʫʤʜʳʥ ʥʫʪʘʛʪ ʫʨʛʘʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʥʘʨʩʘʥ ʦʡʥ 21.6% ʥʴ 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʩʫʤʜʳʥ ʥʫʪʘʛʪ, 78.4% ʥʴ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʩʫʤʜʳʥ ʥʫʪʘʛʪ ʪʫʩ ʪʫʩ 

ʫʨʛʘʞ ʙʘʡʥʘ (̆ ͫͤΉ͎ͭ 1-11). 

 

ʍװʩʥʵʛʪ 1-11. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʙʘʡʛʘʣʠʡʥ ʦʡʥ ʪʘʣʙʘʡ, ʥᴇᴇʮ. 

ʄʦʜʥʳ ʪᴇʨᴇʣ 
ɹʘʡʛʘʣʠʡʥ ʦʡʥ ʪʘʣʙʘʡ, ʛʘ ɹʘʡʛʘʣʠʡʥ ʦʡʥ ʥᴇᴇʮ, ʤ

3
 

ʊʘʣʙʘʡ ʍʫʚʴ ʅᴇᴇʮ ʍʫʚʴ 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʵʩʛʠʡʥ ʭʵʤʞʵʵʛʵʵʨ 

ʅʘʨʩ 3252 13.6 394700 23.2 

ʐʠʥʵʩ 19 0.1 2580 0.2 

ʍʫʩ  20442 8.6 1298180 76.2 

ɹʫʨʛʘʩ 87 0.4 1930 0.1 

ʋʣʠʘʥʛʘʨ 86 0.4 5550 0.3 

ɼװʥ 23886 100 1702940 100 

ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʭʵʩʛʠʡʥ ʭʵʤʞʵʵʛʵʵʨ 

ʅʘʨʩ 11813 18.3 1302460 28.2 

ʍʫʩ  50981 79.1 3238111 70.1 

ʋʣʠʘʥʛʘʨ 1129 1.8 62340 1.4 

ʍʘʡʣʘʘʩ 5 0.0 50 0.0 

ɹʫʨʛʘʩ 558 0.9 13690 0.3 

ɼװʥ 64486 100 4616651 100 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭʵʤʞʵʵʛʵʵʨ 

ʅʘʨʩ 15065 17.05 1697160 26.86 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʐʠʥʵʩ 19 0.02 2580 0.04 

ʍʫʩ  71423 80.82 4536291 71.78 

ʋʣʠʘʥʛʘʨ 1215 1.37 67890 1.07 

ɹʫʨʛʘʩ 645 0.73 15620 0.25 

ʍʘʡʣʘʘʩ 5 0.01 50 0.00 

ʅʠʡʪ 88,372 100 6,319,591 100 

 

ʍװʩʥʵʛʪʵʵʩ װʟʵʭʵʜ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʙʘʡʛʘʣʠʡʥ ʦʡ ʥʴ ʥʠʡʪ 88,372 ʛʘ ʪʘʣʙʘʡʛ 

ʵʟʣʵʥ 6,319,591 ʤ3 ʥᴇᴇʮʪʵʡʛᴇᴇʨ ʫʨʛʘʞ ʙʘʡʥʘ. ʉʘʚ ʛʘʟʨʳʥ ʦʡʥ ʩʘʥʛʠʡʥ ʥᴇᴇʮʠʡʥ 71.8%-

ʠʡʛ ʭʫʩʘʥ ʦʡ ʙװʨʜװװʣʞ ʙʘʡʛʘʘ ʙʦʣ 26.9% -ʠʡʛ ʥʘʨʩʘʥ ʦʡ ʙװʨʜװװʣʞ, װʣʜʩʵʥ ʭʵʩʛʠʡʛ 

ʫʣʠʘʥʛʘʨʘʥ, ʙʫʨʛʘʩʘʥ, ʰʠʥʵʩʵʥ, ʭʘʡʣʘʘʩʘʥ ʦʡ ʙװʨʜװװʣʞ ʙʘʡʥʘ. ʉʘʚ ʛʘʟʨʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 

ʥᴇᴇʮʠʡʥ 73% ʙʫʶʫ 4,616,651 ʢʤ3 ʥᴇᴇʮ ʥʴ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʩʫʤʜʳʥ ʭʵʩʵʛʪ, 27% 

ʙʫʶʫ 1,702,940 ʢʤ3 ʥᴇᴇʮ ʥʴ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʩʫʤʜʳʥ ʭʵʩʵʛʪ ʫʨʛʘʞ ʙʘʡʥʘ. 

 

1.4.2 ʆʡʥ ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪ 
 

ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʪʳʥ ʥʵʛ ʥʴ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ ʘʰʠʛʣʘʥ ʐʘʨʳʥ ʛʦʣʳʥ 

ʩʘʚ ʛʘʟʘʨ ʜʘʭʴ ʦʡʥ ʙװʨʭʵʚʯʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʤᴇʥ ʪʘʣʙʘʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ 

ʰʘʣʪʛʘʘʥʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʷʚʜʘʣ ʙʘʡʣʘʘ. ʉʘʚ ʛʘʟʨʳʥ ʦʡʥ ʙװʨʭʵʚʯʠʡʥ ʟʫʨʛʠʡʛ 1987 ʙʘ 

2018 ʦʥʳ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ ʘʰʠʛʣʘʥ ʟʫʨʘʛʣʘʥ ʛʘʨʛʘʣʘʘ.  

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʦʡʥ ʙװʨʭʵʚʯʠʡʛ 1987 ʦʥʪʦʡ ʭʘʨʴʮʫʫʣʘʥ װʟʵʭʵʜ 2018 ʦʥʳ 

ʙʘʡʜʣʘʘʨ ʦʡʥ ʙװʨʭʵʚʯʠʡʥ ʪʘʣʙʘʡ ʥʵʣʵʵʜ ʙʘʛʘʩʩʘʥ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (˭͎ͯͪ͊ 1-20). 

 

ʍʵʥʪʠʡʥ ʥʫʨʫʫʥʳ ɹʘʨʫʫʥ ʍʵʥʪʠʡʥ ʭʦʰʫʫʥʳ ʦʡ ʤʦʜ ʄʦʥʛʦʣ ʦʨʥʳ ʙʫʩʘʜ ʦʡʛʦʦʩ ᴇʚᴇʨʤᴇʮ 

ʷʣʛʘʘʪʘʡ ʙᴇʛᴇᴇʜ ʦʡʥ ʪװʡʤʨʠʡʥ ʥᴇʣᴇᴇʥʜ ʠʭʵʵʭʵʥ ᴇʨʪʜᴇʛ ʦʡ ʶʤ. ɹʘʨʫʫʥ ʍʵʥʪʠʡʥ ʨʘʡʦʥʳ 

ʭʫʩʘʥ ʦʡ ʠʭ ʵʨʯʠʤʪʵʡ ʪװʡʤʵʨʪ ʰʘʪʩʘʥ ʪʘʣʙʘʡʜ ʵʭʥʠʡ ʞʠʣ ʭʘʨ ʪʘʣʙʘʡʥ װʝ, ʭʦʸʨ ʜʘʭʴ 

ʞʠʣʜ ʫʨʛʘʤʘʣ ʙװʨʭʵʚʯ ʵʨʩ ᴇᴇʨʯʣᴇʛʜᴇʞ ʣʫʫʣʴ-ʭᴇʚᴇʥʪ ʙװʣʛʵʤʜʵʣ, ʛʫʨʘʚ ʜʘʭʴ ʞʠʣʜ 

ʩʦʨʚʦʦ-ʭᴇʚᴇʥʪ ʙװʣʛʵʤʜʵʣ ʟʦʥʭʠʣʦʥ ʫʨʛʘʜʘʛ ʙʘʡʥʘ (ʊװʰʠʛʤʘʘ, 2006). 

 

 
ɿʫʨʘʛ 1-20. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʦʡʥ ʙװʨʭʵʚʯʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ. 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʦʡ ʙװʭʠʡ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ 2004, 2005, 2006, 2007, 2008, 

2010, ʦʥʫʫʜʘʜ ʦʡʥ ʪװʡʤʵʨ ʛʘʨʯ 20800 ʛʘ ʦʡʥ ʪʘʣʙʘʡ ʪװʡʤʵʨʪ ᴇʨʪʩᴇʥ ʙʘʡʥʘ. ʆʡʥ 

ʪװʡʤʨʠʡʥ ʰʫʫʜ ʥᴇʣᴇᴇʣᴇʣ ʥʴ ʦʡʥ ᴇᴇʨᴇᴇ ʥᴇʭᴇʥ ʩʵʨʛʵʭ ʙʘʡʛʘʣʠʡʥ װʡʣ ʷʚʮʳʛ ʘʣʜʘʛʜʫʫʣʞ 

ʙʘʡʥʘ. ʊװװʥʯʣʵʥ ʦʡʥ ʪװʡʤʨʠʡʥ ʭᴇʥᴇᴇʣᴇᴇʩ ʙʦʣʞ ʠʭ ʭʵʤʞʵʵʥʠʡ ʦʡʥ ʥᴇᴇʮ ʘʣʜʘʛʜʘʞ, 

ʙʘʡʛʘʣʴ ʫʥʘʛʘʥ ʪᴇʨʭᴇᴇ ʘʣʜʘʞ ʙʘʡʛʘʘʛʠʡʥ ʟʵʨʵʛʮʵʵ ʰʠʣʤװװʩʪ ʤʦʜ ʥʘʚʯʠʪ ʤʦʜʦʦʨ 

ʩʦʣʠʛʜʦʥ ʫʨʛʘʞ ʙʘʡʛʘʘ ʭʘʥʜʣʘʛʘ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ (̆ ͫͤΉ͎ͭ 1-12). 

 

ʍװʩʥʵʛʪ 1-12. ɸʡʤʛʠʡʥ ʭʵʤʞʵʵʛʵʵʨ ʪװʡʤʵʨʪ ᴇʨʪʩᴇʥ ʦʡʥ ʪʘʣʙʘʡ. 

ˉ ʆʥ ʊװʡʤʵʨʪ ᴇʨʪʩᴇʥ ʪʘʣʙʘʡ, ʛʘ 

1 2004 ʭװʨʪʵʣ 1026 

2 2004 10 

3 2005 1003 

4 2006 576,4 

5 2007 14336 

6 2008 3673 

7 2010 3453,9 

8 2012 810 

 
ʅʠʡʪ ʜװʥ 20858 

 

ʕʥʵ ʙװʩ ʥʫʪʛʘʘʨ, ʞʠʣʜ ʛʘʨʘʭ ʙװʭ ʦʡʥ ʪװʡʤʨʠʡʥ ʛʘʨʘʣʪʳʥ 95 ʭװʨʪʵʣʭ ʭʫʚʴ ʥʴ ʭʘʚʨʳʥ 3-6 

ʜʫʛʘʘʨ ʩʘʨʳʥ ʭʦʦʨʦʥʜ, 4-5 ʭʫʚʴ ʥʴ ʥʘʤʨʳʥ ʫʣʠʨʣʳʥ 9, 10 ʜʫʛʘʘʨ ʩʘʨʜ ʛʘʨʜʘʛ ʙᴇʛᴇᴇʜ 

ʰʘʪʩʘʥ ʥʠʡʪ ʦʡʥ 98 ʭװʨʪʵʣʭ ʭʫʚʴ ʭʘʚʨʳʥ, װʣʜʩʵʥ ʭʫʚʴ ʥʴ ʥʘʤʨʳʥ ʦʡʥ ʪװʡʤʵʨʪ ᴇʨʪʩᴇʥ 

ʙʘʡʥʘ. 

 

  
ɿʫʨʘʛ 1-21. ʊװʡʤʵʨʪ ᴇʨʪʩᴇʥ ʭʫʩʘʥ ʦʡʥ ʝʨᴇʥʭʠʡ ʙʘʡʜʘʣ. 

 

ʕʥʵ ʙװʩʠʡʥ ʦʡʜ ʭװʥ ʙʘ ʤʘʣʳʥ ʭᴇʣʠʡʥ ʪʘʣʭʘʛʜʣʳʥ ʥᴇʣᴇᴇ ʤʘʰ ʠʭ ʙᴇʛᴇᴇʜ ʭʘʚʨʳʥ 

ʫʣʠʨʘʣʜ ʦʣʦʥ ʜʘʚʪʘʥ ʪװʡʤʵʨ ʛʘʨʥʘ. ɿʘʨʠʤʜʘʘ ʠʭ ʛʘʥʜʫʫ װʝʠʡʥ ʟʫʥʳ ʵʭʵʥ ʙʘ ʜʫʥʜ 

ʭʫʛʘʮʘʘʥʜ ʦʡʥ ʪװʡʤʵʨ ʛʘʨʘʭ ʪʦʭʠʦʣʜʦʣ ʯ ʙʠʡ. ʕʥʜ ʦʡʥ ʪװʡʤʨʠʡʥ ʜʘʨʘʘ ʰʘʪʩʘʥ ʦʡʥ 

ʪʘʣʙʘʡʜ ʥʵʣʵʥʭʠʡʜʵʵ ʭʫʩʘʘʨ ʙʦʣʦʥ ʫʣʠʘʥʛʘʨʘʘʨ ʩʵʨʛʵʥ ʫʨʛʘʭ װʨ ʜʘʛʘʚʘʨ ʠʣʵʨʩʵʵʨ 

ʙʘʡʥʘ (˭͎ͯͪ͊ 1-21). ʍʦʥʛʦʨ ʩʫʤʳʥ ʦʡʜ ʫʨʛʘʜʘʛ ʭʫʩ (Betula L,), ʫʣʠʘʥʛʘʨ (Populus tremula. 

L) ʤʦʜʦʜ ʦʡʥ ʛʘʜʘʨʛʫʫʛʠʡʥ ʙʘ ʭᴇʨʩʥʠʡ ʦʡʥ ʪװʡʤʵʨʪ ᴇʨʪᴇʛʜʩᴇʥʠʡ ʜʘʨʘʘ ʭʫʩ ʭʦʞʫʫʣʳʥ 

ʥʘʡʣʟʫʫʨʘʘʨ, ʫʣʠʘʥʛʘʨ װʥʜʵʩʥʠʡ ʥʘʡʣʟʫʫʨʘʘʨ ʩʵʨʛʵʥ ʫʨʛʘʞ ʙʘʡʥʘ. 

 

ʊװʡʤʵʨʪ ᴇʨʪʩᴇʥ ʥʘʨʩ ʭʫʩ ʙװʭʠʡ ʭʦʣʠʤʦʛ ʦʡ ʭʫʩʘʘʨ ʩʵʨʛʵʥ ʫʨʛʘʞ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʩʘʥʩʨʳʥ 

ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʥʜ ʰʘʪʩʘʥ ʦʡʥ ʪʘʣʙʘʡ ʥʴ ʭʦʤʩʜʦʣʜ ʦʨʩʦʥ ʪʘʣʙʘʡʛʘʘʨ ʷʣʛʘʛʜʘʞ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 
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ʙʘʡʥʘ. ʕʥʵ ʜװʨ ʟʫʨʘʛ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʍʦʥʛʦʨ ʩʫʤʳʥ ʍװʡʪʥʠʡ ʛʦʣʳʥ ʵʭ ʙʦʣʦʥ 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʄʘʥʜʘʣ ʩʫʤʳʥ ʐʘʨʳʥ ʛʦʣʳʥ ʵʭ ʦʨʯʤʳʥ ʦʡʥ ʪʘʣʙʘʡʜ ʪװʡʤʵʨʪ ᴇʨʪʩᴇʥ 

ʦʡʥ ʪʘʣʙʘʡʥʫʫʜʘʜ ʘʞʠʛʣʘʛʜʣʘʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, 2020 ʦʥʳ 7-ʨ ʩʘʨʳʥ ʭʵʵʨʠʡʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʪװʡʤʵʨʪ ᴇʨʪʩᴇʥ ʦʡʥ ʪʘʣʙʘʡʜ ʩʵʨʛʵʥ ʫʨʛʘʩʘʥ ʟʫʣʟʘʛʘʥ ʭʫʩ ʙʦʣʦʥ ʫʣʠʘʥʛʘʨ 

ʤʦʜʥʦʦʩ ʜʵʵʞ ʘʚʯ װʟʵʭʵʜ ʜʫʥʜʞʘʘʨ 10 ʥʘʩʪʘʡ ʛʵʞ ʪʦʛʪʦʦʣʦʦ. ʕʥʜʵʵʩ װʥʜʵʩʣʵʥ 

ʜװʛʥʵʭʵʜ ʵʜʛʵʵʨ ʦʡ ʥʴ 2006-2008 ʦʥʳ ʦʡʥ ʪװʡʤʵʨʪ ᴇʨʪʩᴇʥ ʪʘʣʙʘʡ ʙᴇʛᴇᴇʜ ʭʫʩ ʙʦʣʦʥ 

ʫʣʠʘʥʛʘʨʘʘʨ ʩʵʨʛʵʥ ʫʨʛʘʞ ʙʘʡʥʘ. ɻʘʟʨʳʥ ʪʦʜʨʫʫʣʘʣʪ ʩʫʜʘʣʛʘʘʛʘʘʨ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ 

ʤʵʜʵʵʥʜ ʙʵʣʯʵʵʨʪ ʘʥʛʠʣʘʛʜʩʘʥ ʪʘʣʙʘʡ ʥʴ ʪװʡʤʵʨʪ ᴇʨʪʩᴇʥ ʦʡʥ ʪʘʣʙʘʡʥʫʫʜ ʙʘʡʥʘ. 

 

ʄᴇʥ ʪװװʥʯʣʵʥ ʍװʡʪʥʠʡ ʛʦʣʳʥ ʵʭʵʥʜ ʫʫʨʭʘʡʥ ʦʣʙʦʨʣʦʣʪʦʜ ʛʦʣʳʥ ʪʘʪʤʳʥ ʦʡ, ʩᴇᴇʛ ʪʦʨʣʦʛ 

ʠʭʵʵʨ ᴇʨʪʩᴇʥ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʦʡʥ ʙװʨʭʵʚʯʠʡʥ ʪʘʣʙʘʡ ʙʘʛʘʩʘʭ ʙʘʩ ʥʵʛʵʥ ʰʘʣʪʛʘʘʥ ʙʦʣʩʦʥ 

ʙʘʡʥʘ. 

 

1.5 ʉʘʚ ʛʘʟʨʳʥ ʭᴇʨʩ 
 

1.5.1 ʉʘʚ ʛʘʟʨʳʥ ʭᴇʨʩʥʠʡ ʰʠʥʞ ʯʘʥʘʨ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʥʴ ʭᴇʨʩ ʛʘʟʘʨʟװʡʥ ʤʫʞʣʘʣʘʘʨ ʍʘʥʛʘʡ ʠʭ ʤʫʞʠʡʥ ᴇʥʜʨʠʡʥ 

ʙװʩʰʠʣʪʵʡ ʥʫʪʛʠʡʥ ʍʵʥʪʠʡʥ ʤʫʞʠʡʥ ʍʵʥʪʠʡʥ ʪᴇʚʠʡʥ ʙʦʣʦʥ ʍʵʥʪʠʡʥ ʟʘʭʳʥ ʪʦʡʨʦʛʪ 

ʭʘʤʘʘʨʥʘ. ʊʫʩ ʛʘʟʘʨʪ ʐʋɸ-ʳʥ ɻʘʟʘʨʟװʡ-ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʍᴇʨʩ ʩʫʜʣʘʣʳʥ 

ʣʘʙʦʨʘʪʦʨʠʡʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ 1:500000 ʤʘʩʰʪʘʙʳʥ ʟʫʨʘʛʣʘʣʳʥ װʨ ʜװʥʛʵʵʨ ʦʡʥ ʰʠʨʵʛʪ 

ʙʘʨʘʘʥ ʭᴇʨʩ, ʫʫʣʳʥ ʭʘʨ ʭװʨʵʥ ʭᴇʨʩ, ʵʣʩʵʥʮʵʨ ʭװʨʵʥ ʭᴇʨʩ, ʛʦʣʳʥ ʭᴇʥʜʠʡʛᴇᴇʨ ʘʣʣʶʚʠʡʥ 

ʭᴇʨʩ ʛʦʣʣʦʥ ʪʘʨʭʩʘʥ. ɻʘʟʘʨʟװʡ-ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ɻʘʟʨʳʥ ʩʘʣʙʘʨʳʥ 

ʵʨʜʵʤʪʜʵʜ 2014-2016 ʦʥʫʫʜʘʜ ñɻʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ᴇᴇʨʯʣᴇʣʪ, ʪװװʥʜ ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ 

ʟװʡʣʩʠʡʥ ʩʫʜʘʣʛʘʘò, 2017-2019 ʦʥʫʫʜʘʜ ñʊʘʨʠʘʣʘʥʛʠʡʥ ʙװʩ ʥʫʪʛʠʡʥ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪ ʙʘ 

ʵʢʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘò ʩʫʜʘʣʛʘʘʥʳ ʭװʨʵʵʥʜ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ʥʠʡʪ 10 ʮʵʛʪ (˭͎ͯͪ͊ 

1-22) ʟװʩʵʣʪ ʭʠʡʞ ʭᴇʨʩʥʠʡ ʤʝʭʘʥʠʢ ʙװʨʵʣʜʵʭװװʥ, ʵʟʣʵʭװװʥ ʞʠʥ, ʥװʭ ʩװʚʰʠʣʪ ʟʵʨʵʛ 

 ʣʵʣʪʠʡʛ ʭʵʵʨʠʡʥ ʙʦʣʦʥ ʣʘʙʦʨʘʪʦʨʠʡʥ ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʥʘ (ɹʘʘʩʘʥʜʦʨʞװװʟװ

ʥʘʨ, 2016; 2019). ʉʘʚ ʛʘʟʨʘʘʨ ʦʡʥ ʰʠʨʵʛʪ ʙʘʨʘʘʥ ʭᴇʨʩ, ʫʫʣʳʥ ʭʘʨ ʭװʨʵʥ ʭᴇʨʩ, ʵʣʩʵʥʮʵʨ 

ʭװʨʵʥ ʭᴇʨʩ, ʛʦʣʳʥ ʭᴇʥʜʠʡʛᴇᴇʨ ʘʣʣʶʚʠʡʥ ʭᴇʨʩ ʪʫʩ ʪʫʩ ʪʘʨʭʩʘʥ ʙʘʡʥʘ.  

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              50 

 

 
ɿʫʨʘʛ 1-22. ʉʫʜʘʣʛʘʘʥʳ ʮʵʛʠʡʥ ʙʘʡʨʰʠʣ 

 

ɻʘʟʘʨʟװʡ, ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʜ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ñɻʘʟʘʨ ʘʰʠʛʣʘʣʪʳʥ ᴇᴇʨʯʣᴇʣʪ, 

ʪװװʥʜ ʥᴇʣᴇᴇʣᴇʭ ʭװʯʠʥ ʟװʡʣʩʠʡʥ ʩʫʜʘʣʛʘʘò (2014-2016) ʩʫʜʘʣʛʘʘ, ñʊʘʨʠʘʣʘʥʛʠʡʥ ʙװʩ 

ʥʫʪʛʠʡʥ ʛʘʟʘʨ ʘʰʠʛʣʘʣʪ ʙʘ ʵʢʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘò (2017-2019) ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ 

ʭװʨʵʵʥʜ ʭʠʡʛʜʩʵʥ ʭᴇʨʩʥʠʡ ʟʫʨʛʘʘʩ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʛ ʪʘʩʣʘʥ ʘʚʯ ʭᴇʨʩʥʠʡ ʭʵʚ 

ʰʠʥʞʠʡʛ ʟʫʨʘʛʣʘʩʘʥ (˭͎ͯͪ͊ 1-23). 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 
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ɿʫʨʘʛ 1-23. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭᴇʨʩʥʠʡ ʭʵʚ ʰʠʥʞʠʡʥ ʟʫʨʘʛ. 

 

ʍװʩʥʵʛʪ 1-13. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ʛʦʣʣʦʥ ʪʘʨʭʘʭ ʭᴇʨʩʥʠʡ ʭʵʚ ʰʠʥʞ 

ˉ ɻʘʟʨʳʥ ʙװʨʭʵʚʯ ɻʦʣʣʦʥ ʪʘʨʭʘʭ ʭᴇʨʩʥʠʡ ʭʵʚ ʰʠʥʞ 

1 ɻʘʟʘʨ ʪʘʨʠʘʣʘʥ ʋʫʣʳʥ ʭʘʨ ʭװʨʵʥ ʭᴇʨʩ 

2 ʆʡ ʆʡʥ ʰʠʨʵʛʪ ʙʘʨʘʘʥ 

3 

ɹʵʣʯʵʵʨ 

ʋʫʣʳʥ ʭʘʨ ʭװʨʵʥ ʭᴇʨʩ 

4 ɸʣʣʶʚʠʡʥ ʙʘʨʘʘʥ ʭװʣʵʨʣʵʛ ʭᴇʨʩ 

5 ʆʡʥ ʰʠʨʵʛʪ ʙʘʨʘʘʥ 

6 ʍʫʞʠʨʣʘʛ ʙʘʨʘʘʥ 
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ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʵʣʩʵʥʮʵʨ ʭװʨʵʥ ʭᴇʨʩ ʙʦʣʦʥ ʘʣʣʶʚʠʡʥ ʭᴇʨʩ ʷʣʟʤʘʛʠʡʥ 

ʘʛʫʫʣʘʤʞʘʘʨ ʭʘʤʛʠʡʥ ʠʭ ʙʫʶʫ ʵʣʩʵʥʮʵʨ ʭװʨʵʥ ʭᴇʨʩʥʠʡ ʷʣʟʤʘʛʠʡʥ ʘʛʫʫʣʘʤʞ 2.78-

7.49%, ʘʣʣʶʚʠʡʥ ʭᴇʨʩʥʠʡ ʷʣʟʤʘʛʠʡʥ ʘʛʫʫʣʘʤʞ 4.03-6.05% ʙʘʡʥʘ. ʋʫʣʳʥ ʦʡʥ ʰʠʨʵʛʪ 

ʭᴇʨʩʥʠʡ ʷʣʟʤʘʛʠʡʥ ʘʛʫʫʣʘʤʞ ᴇʥʛᴇʥ ʭʵʩʵʛʪʵʵ ʙʫʶʫ 0-10 ʩʤ ʛװʥʜ 3.79%, 10-20 ʩʤ ʛװʥʜ 

2.54%, 20-30 ʩʤ ʛװʥʜ 2.21% ʙʘʡʥʘ. ʋʫʣʳʥ ʭװʨʵʥ ʭᴇʨʩʥʠʡ ʷʣʟʤʘʛʠʡʥ ʘʛʫʫʣʘʤʞ ʭʘʤʛʠʡʥ 

ʙʘʛʘ ʙʫʶʫ 1.1-2.65% ʙʘʡʥʘ. ʊʘʨʠʘʣʘʥʛʠʡʥ ʭᴇʨʩʥʠʡ ʷʣʟʤʘʛʠʡʥ ʘʛʫʫʣʘʤʞ 0-10 ʩʤ ʛװʥʜ 

3.2%, 10-38 ʩʤ ʛװʥʜ 2.58%, 38-64 ʩʤ ʛװʥʜ 2.32% ʙʘʡʥʘ. ʋʫʣʳʥ ʦʡʥ ʙʘʨʘʘʥ ʭᴇʨʩ, 

ʵʣʩʵʥʮʵʨ ʭװʨʵʥ ʭᴇʨʩ ʥʴ ʩʫʣ ʰװʣʪʣʵʛ ʫʨʚʘʣʳʥ ʦʨʯʠʥʪʦʡ, ʫʫʣʳʥ ʭʘʨ ʭװʨʵʥ, ʫʫʣʳʥ ʭװʨʵʥ 

ʭᴇʨʩ ʥʴ ʩʫʣ ʭװʯʠʣʣʵʛ ʫʨʚʘʣʳʥ ʦʨʯʠʥʪʦʡ ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡʜ ʪʘʨʭʩʘʥ ʭᴇʨʩʥװװʜ 

ʥʴ ʵʣʩʵʥʮʵʨ, ʭᴇʥʛᴇʥ ʰʘʚʨʘʥʮʘʨ ʤʝʭʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʪʵʡ ʙʘʡʥʘ. 

 

ʍЊʨʩʥʠʡ ʵʟʣʵʭϾϾʥ ʞʠʥ: ʆʡʥ ʰʠʨʵʛʪ ʙʘʨʘʘʥ ʭᴇʨʩʥʠʡ ʵʟʣʵʭװװʥ ʞʠʥʛʠʡʥ ʫʪʛʘ 0-10 ʩʤ-ʠʡʥ 

ʜʘʚʭʘʨʛʘʜ 1.193 ʛ/ʩʤ3, 10-20 ʩʤ-ʠʡʥ ʜʘʚʭʘʨʛʘʜ 1.216 ʛ/ʩʤ3, 20-30 ʩʤ ʜʘʚʭʘʨʛʘʜ 1.23 

ʛ/ʩʤ3 ʙʘʡʥʘ. ʕʣʩʵʥʮʵʨ ʭװʨʵʥ ʭᴇʨʩʥʠʡ ʵʟʣʵʭװװʥ ʞʠʥʛʠʡʥ ʫʪʛʘ 0-10 ʩʤ-ʠʡʥ ʜʘʚʭʘʨʛʘʜ 

1.23-1.29 ʛ/ʩʤ3, 10-20 ʩʤ-ʠʡʥ ʜʘʚʭʘʨʛʘʜ 1.24 ʛ/ʩʤ3, 20-30 ʩʤ ʜʘʚʭʘʨʛʘʜ 1.245-1.38 ʛ/ʩʤ3 

ʙʘʡʥʘ. ʆʡʥ ʙʦʣʦʥ ʵʣʩʵʥʮʵʨ ʭװʨʵʥ ʭᴇʨʩʥʠʡ ʵʟʣʵʭװװʥ ʞʠʥʛʠʡʥ ʫʪʛʘ ʜʦʦʰʣʦʭ ʪʫʩʘʤ 

ʙʫʫʨʘʭ ʟװʡ ʪʦʛʪʦʣʪʦʡ ʙʘʡʥʘ. ɸʣʣʶʚʠʡʥ ʭᴇʨʩʥʠʡ ʵʟʣʵʭװװʥ ʞʠʥʛʠʡʥ ʫʪʛʘ 0-10 ʩʤ-ʠʡʥ 

ʜʘʚʭʘʨʛʘʜ 1.24 ʛ/ʩʤ3, 10-20 ʩʤ-ʠʡʥ ʜʘʚʭʘʨʛʘʜ 1.292 ʛ/ʩʤ3, 20-30 ʩʤ ʜʘʚʭʘʨʛʘʜ 1.284 

ʛ/ʩʤ3 ʙᴇʛᴇᴇʜ 10-20 ʩʤ ʛװʥ ʭװʨʪʵʣ ʥʵʤʵʛʜʵʵʜ ʪװװʥʵʵʩ ʜʦʦʰ ʙʫʫʨʯ ʙʘʡʥʘ. 

 

ʋʫʣʳʥ ʭʘʨ ʭװʨʵʥ ʭᴇʨʩʥʠʡ 0-10 ʩʤ-ʠʡʥ ʜʘʚʭʘʨʛʘʜ ʵʟʣʵʭװװʥ ʞʠʥ ʙʫʶʫ ʭʘʪʫʫ ʭʵʩʛʠʡʥ ʥʷʛʪ 

ʥʴ 1.214-1.278 ʛ/ʩʤ3, 10-20 ʩʤ-ʠʡʥ ʜʘʚʭʘʨʛʘʜ 1.237-1.282 ʛ/ʩʤ3, 20-30 ʩʤ ʜʘʚʭʘʨʛʘʜ 

1.268-1.286 ʛ/ʩʤ3 ʙʘʡʭ ʙᴇʛᴇᴇʜ ʜʦʦʰʣʦʭ ʪʫʪʘʤ ʵʟʣʵʭװװʥ ʞʠʥ ʙʫʫʨʯ ʙʘʡʥʘ. ʐʘʨʳʥ ʛʦʣʳʥ 

ʩʘʚ ʛʘʟʘʨʪ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʫʡ ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡʥ ʠʭʵʥʭ ʥʴ ʫʫʣʳʥ ʭʘʨ ʭװʨʵʥ 

ʭᴇʨʩʪʵʡ ʛʘʟʘʨʪ ʙʘʡʨʣʘʭ ʙᴇʛᴇᴇʜ ʪʘʨʠʘʣʘʥʛʠʡʥ ʭᴇʨʩʥʠʡ ʵʟʣʵʭװװʥ ʞʠʥ ʙʫʶʫ ʭʘʪʫʫ ʭʵʩʛʠʡʥ 

ʥʷʛʪ 0-10 ʩʤ-ʠʡʥ ʜʘʚʭʘʨʛʘʜ 1.28 ʛ/ʩʤ3, 10-20 ʩʤ-ʠʡʥ ʜʘʚʭʘʨʛʘʜ 1.31 ʛ/ʩʤ3, 20-30 ʩʤ 

ʜʘʚʭʘʨʛʘʜ 1.39 ʛ/ʩʤ3 ʙʫʶʫ ʘʰʠʛʣʘʣʪʘʜ ᴇʨʪᴇᴇʛװʡ ʭᴇʨʩʥʠʡ ʵʟʣʵʭװװʥ ʞʠʥʛʠʡʥ ʫʪʛʘʘʩ 

0.034-0.13 ʛ/ʩʤ3-ʵʵʨ ʠʭ ʙʘʡʥʘ. ʕʥʵ ʥʴ ɹ.ʉʠʡʣʵʛʤʘʘ ʥʘʨʳʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʙʵʣʯʵʵʨʠʡʥ 

ʭᴇʨʩʥʠʡ ʵʟʣʵʭװװʥ ʞʠʥʛʠʡʥ ʫʪʛʘ ʥʵʤʵʛʜʵʭ ʟװʡ ʪʦʛʪʦʣʪʦʡ ʛʵʩʵʥʪʵʡ ʜװʡʞ ʙʘʡʥʘ. 

 

ʍЊʨʩʥʠʡ ʩϾʚʰʠʣʪ: ʉʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡʥ ʦʡʥ ʰʠʨʵʛʪ ʙʘʨʘʘʥ ʭᴇʨʩʥʠʡ ʩװʚʰʠʣʪ 0.45-

0.47, ʵʣʩʵʥʮʵʨ ʭװʨʵʥ ʭᴇʨʩʥʠʡ ʩװʚʰʠʣʪ 0.48-0.56, ʘʣʣʶʚʠʡʥ ʭᴇʨʩʥʠʡ ʩװʚʰʠʣʪ 0.48 

ʙᴇʛᴇᴇʜ ʛװʥ ʨװװʛʵʵ ʥʵʤʵʛʜʵʭ ʟװʡ ʪʦʛʪʦʣʪʦʡ ʙʘʡʥʘ. ʋʫʣʳʥ ʭʘʨ ʭװʨʵʥ ʭᴇʨʩʥʠʡ ʩװʚʰʠʣʪ 

ʜʫʥʜʞʘʘʨ 0.49 ʙᴇʛᴇᴇʜ ʛװʥ ʨװװʛʵʵ ʤᴇʥ ʥʵʤʵʛʜʵʭ ʟװʡ ʪʦʛʪʦʣʪʦʡ ʙʘʡʥʘ. ʊʘʨʠʘʣʘʥʛʠʡʥ 

ʭᴇʨʩʥʠʡ ʩװʚʰʠʣʪʠʡʥ ʫʪʛʘ ʭʘʤʛʠʡʥ ʠʭ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 0.5 ʶʤ. 

 

1.6 ɼװʛʥʵʣʪ 
 

1.6.1 ʉʘʚ ʛʘʟʨʳʥ ʫʫʨ ʘʤʴʩʛʘʣ 
 

ɾʠʣʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ 0.3Áʉ-ʘʘʩ -1.2Áʉ. ɾʠʣʜ ʜʫʥʜʞʘʘʨ 290 ʤʤ ʪʫʥʘʜʘʩ 

ʫʥʘʜʘʛ ʙʘ ʭʦʥʦʛʪ ʭʘʤʛʠʡʥ ʠʭʜʵʵ ʆʨʭʦʥʜ 2013 ʦʥʳ 8 ʩʘʨʳʥ 15-ʥʜ 87.5 ʤʤ ʪʫʥʘʜʘʩ ʦʨʞ 

ʙʘʡʞʵʵ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʦʨʯʤʦʦʨ ʩʘʣʭʠʥʳ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʭʫʨʜ ʭʘʨʴʮʘʥʛʫʡ 

ʙʘʛʘ 1.0-2.0 ʤ/ʩ ʙʘ ʭʘʚʨʳʥ ʫʣʠʨʘʣʜ ʥʵʤʵʛʜʵʞ 2-3 ʤ/ʩ ʭװʨʵʭ ʙᴇʛᴇᴇʜ ʵʥʵ װʝʜ ʩʘʣʭʠʥʳ 

 ʣʠʡʥ 70 ʛʘʨʫʡ ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʞʠʣʠʡʥ ʥʠʡʣʙʵʨװװʨʜʵʛ. ʉװʡ ʠʭ ʭʫʨʜ 33 ʤ/ʩ ʭװʥʵʤʣʵʭװ

ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵ ʤʘʰ ʠʭ ʭʵʣʙʵʣʟʵʣʪʵʡ ʙʘʡʩʘʥ ʭʵʜʠʡ ʯ ᴇʩʩᴇʥ, ʙʫʫʨʩʘʥ ʪʦʜʦʨʭʦʡ 

ʭʘʥʜʣʘʛʘ ʠʣʨʵʵʛװʡ. 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              53 

 

 

ɻʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʵʢʦʩʠʩʪʝʤʜ ʭʘʤʛʠʡʥ ʠʭ ʥᴇʣᴇᴇʣᴇʣ װʟװװʣʜʵʛ ʘʛʘʘʨʳʥ װʥʵʤʣʵʭװʡ ʠʭ 

(TXx), װʥʵʤʣʵʭװʡ ʙʘʛʘ (TNn) ʪʝʤʧʝʨʘʪʫʨ, 30Áʉ-ʘʘʩ ʭʘʣʫʫʥ (SU30) ʙʦʣʦʥ 0 ʛʨʘʜʫʩʘʘʩ 

ʍװʡʪʥʠʡ (FD0) ᴇʜʨʠʡʥ ʪʦʦ, ʤᴇʥ ʭʫʫʨʘʡʰʠʣʪʳʥ ʠʥʜʝʢʩ (SPI12) ʛʵʩʵʥ 5 ʵʢʩʪʨʝʤʘʣʴ 

ʠʥʜʝʢʩʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʪʦʦʮʦʦʣʩʦʥ. ʉʫʜʣʘʘʯʜʳʥ ʪʦʦʮʦʦʣʩʥʦʦʨ ʄʦʥʛʦʣ ʦʨʥʳ ʫʫʨ 

ʘʤʴʩʛʘʣʳʥ ʜʫʣʘʘʨʘʣʪ ʮʘʘʰʠʜ ʫʣʘʤ ʥʵʤʵʛʜʩʵʵʨ 21-ʨ ʟʫʫʥʳ ʩװװʣʯʵʵʨ ʞʠʣʠʡʥ ʜʫʥʜʘʞ 

ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ 3-5 ʛʨʘʜʫʩʘʘʨ ʜʫʣʘʘʨʯ (ɻʦʤʙʦʣװװʜʵʚ, 2013) ʙʘʡʛʘʘ ʥʴ ʐʘʨʳʥ 

ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ 

ʦʨʯʤʳʥ  ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ 1964-2020 ʦʥʳ ʭʦʦʨʦʥʜ 2.24Áʉ-ʘʘʨ 

ʜʫʣʘʘʨʩʘʥ (p<0.05 ʙʫʶʫ ʩʪʘʪʠʩʪʠʢ װʥʵʤʰʠʣʪʵʡ). ʕʥʵʭװװ ʜʫʣʘʘʨʘʣʪ ʭᴇʨʩʥʠʡ ʛװʥ ʨװװ 

ʠʣװװ ʵʨʯʠʤʪʵʡ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 0Áʉ-ʳʥ ʥʵʚʯʠʭ ʛװʥ 1961-1990 ʦʥʳ ʭʦʦʨʦʥʜ 

3.2 ʤ-ʵʵʩ ʜʦʦʰ ʘʞʠʛʣʘʛʜʜʘʛ ʙʘʡʩʘʥ ʙʦʣ 1991-2017 ʦʥʜ 3 ʤ ʦʨʯʠʤʜ ʘʞʠʛʣʘʛʜʜʘʛ ʙʦʣʞ 

ʜʵʵʰʠʣʩʵʥ. ʍʘʨʠʥ +10 ʛʨʘʜʫʩʳʥ ʥʵʚʯʠʭ ʛװʥ 90 ʩʤ-ʵʵʨ ʜʦʦʰʠʣʞ ʛװʥ ʣװװʛʵʵ ʵʨʯʠʤʞʠʞ 

ʙʘʡʥʘ. ɸʛʘʘʨʳʥ װʥʵʤʣʵʭװʡ ʠʭ ʪʝʤʧʝʨʘʪʫʨ 1996 ʦʥʦʦʩ ʭʦʡʰ ʵʨʯʠʤʪʵʡ ʜʫʣʘʘʨʯ ʙʘʡʛʘʘ 

ʙᴇʛᴇᴇʜ 1961-2020 ʦʥʳ ʭʦʦʨʦʥʜ װʥʵʤʣʵʭװʡ ʠʭ, ʙʘʛʘ ʪʝʤʧʝʨʘʪʫʨ 2-ʦʦʩ 3Áʉ-ʘʘʨ ʪʫʩ ʪʫʩ 

ʜʫʣʘʘʨʩʘʥ ʙʘʡʥʘ. ɸʛʘʘʨʳʥ װʥʵʤʣʵʭװʡ ʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʫʣʘʘʨʯ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ 30 

ʛʨʘʜʫʩʘʘʩ ʭʘʣʫʫʥ ᴇʜʨʠʡʥ ʪʦʦ 1961-2020 ʦʥʳ ʭʦʦʨʦʥʜ 18 ʭʦʥʦʛʦʦʨ, װʥʵʤʣʵʭװʡ ʙʘʛʘ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʵʨʯʠʤ ʩʫʣʘʨʯ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ 0Áʉ-ʘʘʩ ʭװʡʪʵʥ ᴇʜʨʠʡʥ ʪʦʦ 20 

ʭʦʥʦʛʦʦʨ ʮᴇᴇʨʩᴇʥ ʙʘʡʥʘ. 

 

ʎʘʛ ʫʫʨʳʥ ʛʘʥ ʙʫʶʫ ʭʫʫʨʘʡʰʠʣʪʳʥ ʠʥʜʝʢʩʠʡʛ ɹʘʨʫʫʥʭʘʨʘʘ, ɼʘʨʭʘʥ ʮʘʛ ʫʫʨʳʥ ʩʪʘʥʮʳʥ 

ᴇʛᴇʛʜʣᴇᴇʨ ʪʦʦʮʦʦʣʦʭʦʜ ɹʘʨʫʫʥʭʘʨʘʘ ʦʨʯʤʳʥ ʥʫʪʛʘʘʨ 1995-ʦʦʩ 2008 ʦʥʳ ʭʦʦʨʦʥʜ 

ʭʫʫʨʘʡʰʠʣʪʳʥ ʠʥʜʝʢʩ SPI -1-ʵʵʩ ʙʘʛʘ ʙʫʶʫ ʤʘʰ ʠʭ ʭʫʫʨʘʡ ʞʠʣװװʜ װʨʛʵʣʞʠʣʩʵʥ ʙʦʣ 

ɼʘʨʭʘʥ ʦʨʯʤʳʥ ʥʫʪʛʘʘʨ 2005 ʦʥʦʦʩ ʭʦʡʰ ʭʘʨʴʮʘʥʛʫʡ ʯʠʡʛ ʭװʨʵʣʮʵʵʪʵʡ ʞʠʣװװʜ 

  .ʨʛʵʣʞʠʣʩʵʥ ʙʘʡʥʘװ

 

ʀʡʥʭװװ ʵʨʜʵʤʪʜʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ᴇʩᴇʣʪ ʙʫʶʫ ʜʫʣʘʘʨʘʣ 

ʷʚʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʫʫʨʰʠʣʪʳʛ ʠʭʵʩʛʵʞ ʭʫʫʨʘʡʰʠʣʪʳʛ ʵʨʯʠʤʞװװʣʞ, ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ 

ʪᴇʚ ʙװʩʵʜ ʫʨʛʘʤʣʳʥ ʫʨʛʘʣʪʳʥ ʭʫʛʘʮʘʘʥʳ ʭʫʨ ʪʫʥʘʜʘʩ ʙʫʫʨʯ, ʜʫʣʘʘʥ ʭʘʥʛʘʤʞ ʥʵʤʵʛʜʵʥ, 

ʯʠʡʛ ʭװʨʵʣʮʵʵʛװʡ, ʭʫʫʨʘʡ ʭʘʣʫʫʥ ʤʫʞʠʡʥ ʪʘʣʙʘʡ ʠʭʩʵʞ, ʭװʡʪʨʵʣʛװʡ װʝʠʡʥ װʨʛʵʣʞʣʵʭ 

ʭʫʛʘʮʘʘ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ (ɼʘʛʚʘʜʦʨʞ, ʅʘʮʘʛʜʦʨʞ, 2010). ʀʡʤʜ ʫʫʨ ʘʤʴʩʛʘʣʳʥ 

ᴇᴇʨʯʣᴇʣʪᴇʜ ʜʘʩʘʥ ʟʦʭʠʮʦʭ ʪʘʨʠʤʘʣ ʫʨʛʘʤʣʫʫʜʳʛ ʩʦʥʛʦʞ ʪʘʨʠʘʣʘʭ ʥʴ ʟװʡʪʵʡ. 

 

1.6.2 ʊʘʪʤʳʥ ʫʨʛʘʤʘʣʞʠʣʪ, ʙʵʣʯʵʵʨʠʡʥ ʪʘʣʭʘʛʜʘʣ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʥʠʡʪ ʙʵʣʯʵʵʨʠʡʥ 40%-ʠʡʛ ʜʫʥʜʘʞ ᴇʥʜᴇʨ ʙʦʣʦʥ ʥʘʤ ʫʫʣʩʳʥ 

ʙʵʣʯʵʵʨ, 47%-ʠʡʛ ʪʘʣ ʭʵʵʨʠʡʥ ʙʵʣʯʵʵʨ, 13%-ʠʡʛ ʙװʩ ʜʫʥʜʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ʥʘʤ 

ʭʦʪʦʩʳʥ ʥʫʛʳʥ ʙʵʣʯʵʵʨ ʪʫʩ ʪʫʩ ʵʟʵʣʞ ʙʘʡʥʘ. ɼʫʥʜʘʞ ᴇʥʜᴇʨ ʙʦʣʦʥ ʥʘʤ ʫʫʣʩʘʘʨ 

ʜʵʛʥװװʣʪ װʝʪʵʥʪ, ʘʣʘʛ ᴇʚʩʪ ʙװʣʛʵʤʜʵʣ, ʪʘʣ ʭʵʵʨʪ װʥʜʵʩʣʵʛ ʠʰʪ װʝʪʵʥʪ, ʫʣʘʣʞʠʪ 

ʙװʣʛʵʤʜʵʣ, ʛʦʣʳʥ ʭᴇʥʜʠʡ ʭʦʪʦʩ ʛʘʟʨʘʘʨ ʫʣʘʣʞ, ʫʣʘʣʞ-ʘʣʘʛ ᴇʚʩʪ ʙװʣʛʵʤʜʵʣ ʪʫʩ ʪʫʩ 

ʟʦʥʭʠʣʞ ʙʘʡʥʘ.  

ʅʠʡʪ ʙʵʣʯʵʵʨʠʡʥ ʛʘʟʨʳʥ 18.7% ʙʫʶʫ 33,582.1 ʛʘ ʪʘʣʙʘʡ ʪʘʣʭʣʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ װװʥʵʵʩ 

50.9% ʙʫʶʫ 17,116.7 ʛʘ ʙʵʣʯʵʵʨ ʥʴ ʪʘʣ ʭʵʵʨ, 49.03% ʙʫʶʫ 16,465.5 ʛʘ ʥʴ ʙװʩ ʜʫʥʜʳʥ 

ʛʦʣʳʥ ʭᴇʥʜʠʡ, ʥʘʤ ʭʦʪʦʩʳʥ ʥʫʛʳʥ ʙʵʣʯʵʵʨ ʙʘʡʥʘ. ʊʘʣ ʭᴇʥʜʠʡʥ ʙʵʣʯʵʵʨʠʡʥ ʪʘʣʭʘʛʜʘʣʜ 

ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ, ʤʘʣ ʘʞ ʘʭʫʡ, ʰʦʨʦʦʥ ʟʘʤ ʠʣװװ ʥᴇʣᴇᴇʣʩᴇʥ ʙʘʡʥʘ. ɹװʩ ʜʫʥʜʳʥ ʛʦʣʳʥ 

ʭᴇʥʜʠʡ, ʥʘʤ ʭʦʪʦʩʳʥ ʥʫʛʳʥ ʙʵʣʯʵʵʨʠʡʥ ʪʘʣʭʘʛʜʘʣʜ ʫʫʣ ʫʫʨʭʘʡ, ʭʦʪ ʩʫʫʨʠʥ, ʤʘʣ ʘʞ 

ʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʥᴇʣᴇᴇʩᴇʥ ʙʘʡʥʘ. ʊʘʣ ʭʵʵʨʠʡʥ ʪʘʣʭʣʘʛʜʩʘʥ ʙʵʣʯʵʵʨʠʡʥ 3002 ʛʘ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 
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ʙʫʶʫ 17% ʭװʯʪʵʡ, 11897.1 ʛʘ ʙʫʶʫ 70 % ʜʫʥʜ, 2217.6 ʛʘ ʙʫʶʫ 13% ʥʴ ʩʫʣ ʟʵʨʛʵʵʨ ʪʫʩ 

ʪʫʩ ʪʘʣʭʣʘʛʜʩʘʥ. ʍʘʨʠʥ ʙװʩ ʜʫʥʜʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ʥʘʤ ʭʦʪʦʩʳʥ ʥʫʛʳʥ ʪʘʣʭʣʘʛʜʩʘʥ 

ʙʵʣʯʵʵʨʠʡʥ 8774.1 ʛʘ ʙʫʶʫ 53% ʭװʯʪʵʡ, 2360 ʛʘ ʙʫʶʫ 14% ʜʫʥʜ, 5331.6 ʛʘ ʙʫʶʫ 33% ʥʴ 

ʩʫʣ ʟʵʨʛʵʵʨ ʪʫʩ ʪʫʩ ʪʘʣʭʣʘʛʜʩʘʥ. ɹװʩ ʜʫʥʜʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ʥʘʤ ʭʦʪʦʩʳʥ ʥʫʛʳʥ 

ʙʵʣʯʵʵʨʠʡʥ ʭװʯʪʵʡ ʪʘʣʭʣʘʛʜʩʘʥ ʪʘʣʙʘʡʛ ʪʘʣ ʭʵʵʨʠʡʥ ʙʵʣʯʵʵʨʠʡʥ ʭװʯʪʵʡ ʪʘʣʭʣʘʛʜʩʘʥ 

ʪʘʣʙʘʡʪʘʡ ʭʘʨʴʮʫʫʣʙʘʣ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʫʣʤʘʘʩ 3 ʜʘʭʠʥ ʠʭ ʙʦʣʩʦʥ ʙʘʡʥʘ.  

 

ɻʦʣʳʥ ʪʘʪʤʳʥ ʜʘʛʫʫ ʭʠʡʩʵʥ ʫʨʛʘʤʘʣʞʠʣʪʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ ʭװʥʠʡ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʜ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ᴇʨʪʩᴇʥ ʍװʡʪʥʠʡ ʛʦʣʳʥ ʵʭ, ʐʘʨʳʥ ʛʦʣʳʥ ʵʭ ʙʫʶʫ ᴆʚᴇʨ 

ʛʘʭʘʡʪ, ɸʨ ʛʘʭʘʡʪ ʛʦʣʳʥ ʦʨʯʠʤʜ ʥʫʛʳʥ ʰʠʤʪʵʛʣʵʡ (Geranium pratense), ɸʚʨʘʛʘ ʫʣʘʘʥ 

ʪʦʣʛʦʡ (Agrostis gigantea) ʩʘʥʞʛʘʨ ʮʦʦʨʛʦʥʦ (Angelica decurrens), ʵʚʵʨʪ ʩʵʨʪʵʛ (Halenia 

corniculata), ʰʘʨ ʭʦʨʩ (Aconitum barbatum), ʵʥʛʠʡʥ ʙʫʨʞʛʘʨ (Thalictrum simplex), ʵʤʠʡʥ 

ʩᴇʜ (Sanguisorba officinalis), ʵʛʵʣ ᴇʨᴇʤʪװװʣ (Galium verum), ʘʟʠʡʥ ʪᴇʣᴇʛʯ ᴇʚʩ (Achillea 

asiatica) ʟʵʨʵʛ ʟװʡʣװװʜ ʟʦʥʭʠʣʥʦ. ʍʘʨʠʥ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ᴇʨʪᴇʛʜᴇʞ ʪʘʣʭʣʘʛʜʩʘʥ 

ʙʵʣʯʵʵʨʪ ʛʘʣʫʫʥ ʛʠʯʛʵʥʵ (Potentilla anserine), ʫʣʘʣʞ (Carex) ʰʠʨʵʛ ʫʣʘʣʞ (Carex 

duriuscula), ʠʜʵʰʥʠʡ ʘʟʘʨʛʘʥʘ (Cirsium esculentum), ʵʤʠʡʥ ʙʘʛʚʘʘʭʘʡ (Taraxacum 

officinalis), ʮʘʭʠʣʜʘʛ (Iris), ʛʷʣʛʘʨ ʜʵʨʩ (Achnatherum splendens) ʟʵʨʵʛ ʟװʡʣװװʜ ʟʦʥʭʠʣʞ 

ʙʘʡʥʘ. ʋʨʛʘʤʣʳʥ ʙʠʦʤʘʩʩ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʙʘʛʘ ᴇʨʪᴇʛʜʩᴇʥ ʮʵʛװװʜʵʜ ʜʫʥʜʞʘʘʨ 

17.6 ʮ/ʛʘ, ʥᴇʣᴇᴇʣᴇʣʜ ᴇʨʪʩᴇʥ ʛʘʟʨʫʫʜʘʜ 5.1 ʮ/ʛʘ ʙʫʶʫ 3.4 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʥʘ. 

 

1.6.3 ʉʘʚ ʛʘʟʨʳʥ ʦʡ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭʠʣʠʡʥ ʙװʩʵʜ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʆʨʭʦʥ, ʍʦʥʛʦʨ, ʐʘʨʳʥ ʛʦʣ 

ʩʫʤʜ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɾʘʚʭʣʘʥʪ, ɽʨᴇᴇ, ʄʘʥʜʘʣ, ɹʘʷʥʛʦʣ ʩʫʤʜʳʥ ʦʡʥ ʩʘʥʛʠʡʥ 

ʭʵʩʛװװʜʵʵʩ ʙװʨʜʩʵʥ ʥʠʡʪ 109,276 ʛʘ ʪʘʣʙʘʡ ʦʡʥ ʩʘʥʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʆʡʥ ʩʘʥʛʠʡʥ 

ʦʡʥ ʪʘʣʙʘʡʥ 90,845 ʛʘ ʥʴ ʦʡʛʦʦʨ ʙװʨʭʵʛʜʩʵʥ, 13,121 ʛʘ ʥʴ ʦʡʛʦʦʨ ʙװʨʭʵʛʜʵʵʛװʡ ʪʘʣʙʘʡʜ 

ʭʘʨʴʷʘʣʘʛʜʘʞ ʙʘʡʛʘʘ ʙʘ ʦʡʛʦʦʨ ʙװʨʭʵʛʜʩʵʥ ʪʘʣʙʘʡʥ 72.5% ʥʴ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ 

ʥʫʪʘʛʪ, 27.5% ʥʴ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ ʙʘʡʥʘ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʙʘʡʛʘʣʠʡʥ ʦʡ 

ʥʴ ʥʠʡʪ 88,372 ʛʘ ʪʘʣʙʘʡʛ ʵʟʣʵʥ 6,319,591 ʤ3 ʥᴇᴇʮʪʵʡʛᴇᴇʨ ʫʨʛʘʞ ʙʘʡʥʘ. ʉʘʚ ʛʘʟʨʳʥ ʦʡʥ 

ʩʘʥʛʠʡʥ ʥᴇᴇʮʠʡʥ 71.8%-ʠʡʛ ʭʫʩʘʥ ʦʡ ʙװʨʜװװʣʞ ʙʘʡʛʘʘ ʙʦʣ 26.9% -ʠʡʛ ʥʘʨʩʘʥ ʦʡ 

ʙװʨʜװװʣʞ, װʣʜʩʵʥ ʭʵʩʛʠʡʛ ʫʣʠʘʥʛʘʨʘʥ, ʙʫʨʛʘʩʘʥ, ʰʠʥʵʩʵʥ, ʭʘʡʣʘʘʩʘʥ ʦʡ ʙװʨʜװװʣʞ 

ʙʘʡʥʘ. ʆʡʥ ʙװʨʭʵʚʯʠʡʥ ʪʘʣʙʘʡʥ ᴇᴇʨʯʣᴇʣʪ ʥʴ ʦʡʥ ʪװʡʤʵʨ ʙʦʣʦʥ ʫʫʣ ʫʫʨʭʘʡʥ 

ʦʣʙʦʨʣʦʣʪʪʦʡ ʭʦʣʙʦʦʪʦʡ ʙᴇʛᴇᴇʜ ʦʡ ʭʵʵʨʠʡʥ ʪװʡʤʵʨʪ ᴇʨʪᴇᴇʜ ʩʵʨʛʵʥ ʫʨʛʘʞ ʙʘʡʛʘʘ ʦʡʥ 

ʪʘʣʙʘʡ ʥʴ ʩʘʥʩʨʳʥ ʭʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵʥʜ ʙʵʣʯʵʵʨʵʵʨ ʘʥʛʠʣʘʛʜʘʞ ʙʘʡʥʘ.  

 

1.6.4 ʉʘʚ ʛʘʟʨʳʥ ʭᴇʨʩ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʥʴ ʭᴇʨʩ ʛʘʟʘʨʟװʡʥ ʤʫʞʣʘʣʘʘʨ ʍʘʥʛʘʡ ʠʭ ʤʫʞʠʡʥ ᴇʥʜʨʠʡʥ 

ʙװʩʰʠʣʪʵʡ ʥʫʪʛʠʡʥ ʍʵʥʪʠʡʥ ʤʫʞʠʡʥ ʍʵʥʪʠʡʥ ʪᴇʚʠʡʥ ʙʦʣʦʥ ʍʵʥʪʠʡʥ ʟʘʭʳʥ ʪʦʡʨʛʠʡʛ 

ʭʘʤʨʘʥ ʙʘʡʨʣʘʥʘ. ʊʫʩ ʩʘʚ ʛʘʟʨʘʘʨ ʦʡʥ ʰʠʨʵʛʪ ʙʘʨʘʘʥ ʭᴇʨʩ, ʫʫʣʳʥ ʭʘʨ ʭװʨʵʥ ʭᴇʨʩ, 

ʵʣʩʵʥʮʵʨ ʭװʨʵʥ ʭᴇʨʩ, ʛʦʣʳʥ ʭᴇʥʜʠʡʛᴇᴇʨ ʘʣʣʶʚʠʡʥ ʭᴇʨʩ ʪʫʩ ʪʫʩ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʐʘʨʳʥ 

ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʵʣʩʵʥʮʵʨ ʭװʨʵʥ ʭᴇʨʩ ʙʦʣʦʥ ʘʣʣʶʚʠʡʥ ʭᴇʨʩ ʷʣʟʤʘʛʠʡʥ ʘʛʫʫʣʘʤʞʘʘʨ 

ʭʘʤʛʠʡʥ ʠʭ ʙʫʶʫ ʵʣʩʵʥʮʵʨ ʭװʨʵʥ ʭᴇʨʩʥʠʡ ʷʣʟʤʘʛʠʡʥ ʘʛʫʫʣʘʤʞ 2.78-7.49%, ʘʣʣʶʚʠʡʥ 

ʭᴇʨʩʥʠʡ ʷʣʟʤʘʛʠʡʥ ʘʛʫʫʣʘʤʞ 4.03-6.05% ʙʘʡʥʘ. ʊʫʩ ʩʘʚ ʛʘʟʨʳʥ ʭᴇʨʩᴇʥ ʙװʨʭʵʚʯʠʡʥ 

ʫʨʚʘʣʳʥ ʦʨʯʠʥ ʝʨᴇʥʭʠʡʜᴇᴇ ʩʫʣ ʰװʪʣʵʛ, ʩʫʣ ʭװʯʠʣʣʵʛ ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡʜ 

ʪʘʨʭʩʘʥ ʭᴇʨʩ ʥʴ ʵʣʩʵʥʮʵʨ, ʭᴇʥʛᴇʥ ʰʘʚʨʘʥʮʘʨ ʤʝʭʘʥʠʢ ʙװʨʵʣʜʵʭװװʥʪʵʡ. ɸʰʠʛʣʘʣʪʘʜ 

ᴇʨʪᴇᴇʛװʡ ʫʫʣʳʥ ʭʘʨ ʭװʨʵʥ ʭᴇʨʩʥʠʡ ʵʟʣʵʭװװʥ ʞʠʥʛʠʡʥ ʫʪʛʘʘʩ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʜ ᴇʨʪᴇʛʜʩᴇʥ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʭᴇʨʩʥʠʡ ʵʟʣʵʭװװʥ ʞʠʥʛʠʡʥ ʫʪʛʘ 0.034-0.13 ʛ/ʩʤ3-ʵʵʨ ʠʭ ʙʘʡʥʘ. ʆʡʥ ʰʠʨʵʛʪ ʭᴇʨʩ, ʫʫʣʳʥ 

ʭʘʨ ʭװʨʵʥ ʭᴇʨʩ, ʵʣʩʵʥʮʵʨ ʭװʨʵʥ ʭᴇʨʩʥʠʡ ʵʟʣʵʭװװʥ ʞʠʥʛʠʡʥ ʫʪʛʘ ʜʦʦʰʣʦʭ ʪʫʩʘʤ ʙʫʫʨʘʭ 

ʟװʡ ʪʦʛʪʦʣʪʦʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʘʣʣʶʚʠʡʥ ʭᴇʨʩʥʠʡ ʵʟʣʵʭװװʥ ʞʠʥʛʠʡʥ ʫʪʛʘ 0-10 ʩʤ-ʠʡʥ 

ʜʘʚʭʘʨʛʘʜ 1.24 ʛ/ʩʤ3, 10-20 ʩʤ-ʠʡʥ ʜʘʚʭʘʨʛʘʜ 1.292 ʛ/ʩʤ3, 20-30 ʩʤ ʜʘʚʭʘʨʛʘʜ 1.284 

ʛ/ʩʤ3 ʙᴇʛᴇᴇʜ 10-20 ʩʤ ʛװʥ ʭװʨʪʵʣ ʥʵʤʵʛʜʵʵʜ ʪװװʥʵʵʩ ʜʦʦʰ ʙʫʫʨʯ ʙʘʡʥʘ.  
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ɹתʃʕɻ 2: ʐɸʈʓʅ ɻʆʃʓʅ ʉɸɺ ʅʋʊɻʀʁʅ ʍתʅ ɸʄ, ʅʀʁɻʕʄ ʕɼʀʁʅ 

ɿɸʉɻʀʁʅ ʅᴆʍʎᴆʃ, ʕʂʆʃʆɻʀ ʕɼʀʁʅ ɿɸʉɻʀʁʅ תʅʕʃɻʕʕ 

 

ʉʘʚ ʛʘʟʨʳʥ ʵʢʦʣʦʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣ ʥʴ ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭᴇʛʞʣʠʡʥ ʪװʚʰʠʥ, 

ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʘʰʠʛʣʘʣʪʘʘʩ ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ. ʊʠʡʤʵʵʩ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ 

ᴇᴇʨʯʣᴇʣʪ, ʪװװʥʜ ʥᴇʣᴇᴇʣʞ ʙʫʡ ʭװʯʠʥ ʟװʡʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʭʵʪʠʡʥ ʪᴇʣᴇʚʠʡʛ ʪʦʛʪʦʦʭ,  

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʭʳʥ ʪʫʣʜ ʥʠʡʛʵʤ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʥᴇᴇʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣʜ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʶʤ. ʅʠʡʛʤʠʡʥ ʭᴇʛʞʣʠʡʥ ʭʘʥʜʣʘʛʘ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʩʘʣʙʘʨʫʫʜʳʥ ʙװʪʵʮ, ʙʘʡʛʘʣʴ 

ʘʰʠʛʣʘʣʪʳʥ ʪװʚʰʠʥ, ʵʢʦ ʙʘʛʪʘʘʤʞʠʡʛ ʪʦʜʦʨʭʦʡʣʩʥʦʦʨ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ װʟװװʣʞ ʙʫʡ 

ʥᴇʣᴇᴇʣᴇʣ, ʪװװʥʜ װʡʣʯʣʵʭ ʭװʯʠʥ ʟװʡʣʠʡʛ ʠʣʨװװʣʞ, ʭʵʪʠʡʥ ʭʘʥʜʣʘʛʘ, ʯʠʛʣʵʣʠʡʛ ʪʦʛʪʦʦʭ 

ʙʦʣʦʤʞ ʙװʨʜʵʭ ʶʤ. ʕʢʦʣʦʛʠʡʥ ʟʘʨʜʣʳʛ ʪʦʜʦʨʭʦʡʣʩʥʦʦʨ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥ ʙʘʡʛʘʣʴ 

ʭʘʤʛʘʘʣʘʭ ʘʨʛʘ ʭʵʤʞʵʵʥʠʡ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʘʣ, ʮʘʘʰʠʜ ʘʚʘʭ ʘʨʛʘ ʭʵʤʞʵʵʛ ʪᴇʣᴇʚʣᴇʭ 

ʙװʨʵʥ ʙʦʣʦʤʞʪʦʡ ʙʦʣʦʭ ʶʤ. 

 

2.1 ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟװʡ, ʤʘʪʝʨʠʘʣ 
 

ʉʫʜʘʣʛʘʘʥʳ װʥʜʩʵʥ ʘʨʛʘ ʟװʡ ʥʴ ʩʘʚ ʥʫʪʛʠʡʥ ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʥᴇʭʮᴇʣʠʡʥ ʝʨᴇʥʭʠʡ  

ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ װʥʵʣʵʭ ʩʪʘʪʠʩʪʠʢ ʘʨʛʘ, ʩʘʚ ʥʫʪʛʠʡʥ ʵʢʦʣʦʛʠʡʥ ʟʘʨʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ 

ʘʨʛʘʯʣʘʣʘʘʩ ʙװʨʜʵʥʵ. 

 

ʉʘʚ ʥʫʪʛʠʡʥ ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʥᴇʭʮᴇʣʠʡʥ ʝʨᴇʥʭʠʡ  ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ װʥʵʣʵʭ 

ʩʪʘʪʠʩʪʠʢ ʘʨʛʘ- ʩʘʚ ʥʫʪʘʛʪ ʭʘʤʘʘʨʘʭ ʩʫʤ ʩʫʫʨʠʥ ʛʘʟʨʫʫʜʳʥ ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ  

 ʣʵʣʪʠʡʛ ʩʪʘʪʠʩʪʠʢ ᴇʛᴇʛʜᴇʣʜ ʪʫʣʛʫʫʨʣʘʥ ʝʨʜʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪʳʥ ʘʨʛʘʘʨװװʟװ

ʪʦʜʦʨʭʦʡʣʥʦ. ʉʪʘʪʠʩʪʠʢʠʡʥ ʵʤʭʵʪʛʵʣ, ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʘʛ, ʉʵʣʵʥʛʵ ʘʡʤʛʫʫʜʳʥ 

ʩʪʘʪʠʩʪʠʢʠʡʥ ʵʤʭʵʪʛʵʣ, ʐʘʨʳʥ ʛʦʣ, ʆʨʭʦʥ, ʍʦʥʛʦʨ, ɾʘʚʭʣʘʥʪ ʩʫʤʜʳʥ ʥʠʡʛʵʤ ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ װʥʜʩʵʥ װʟװװʣʵʣʪװװʜ, ʦʨʦʥ ʥʫʪʛʠʡʥ ʪװʚʰʠʥʜ ʭʠʡʩʵʥ ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

ʯʠʛʣʵʣʠʡʥ ʩʫʜʘʣʛʘʘ, ʪʘʡʣʘʥ, ʦʣʦʥ ʫʣʩʳʥ ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʥʳ ʪʘʡʣʘʥ, 

ʘʡʤʛʠʡʥ ʙʦʣʦʥ ʩʫʤʜʳʥ ɿɼʊɻ, ʀʊʍ- ʘʘʩ ʛʘʨʛʘʩʘʥ ʰʠʡʜʚʵʨ, ʩʫʤ ʦʨʦʥ ʥʫʪʛʠʡʥ ʭᴇʛʞʣʠʡʥ 

ʭᴇʪᴇʣʙᴇʨװװʜ, ʤᴇʥ ʦʨʦʥ ʥʫʪʛʠʡʥ ʤʵʨʛʵʞʠʣʪʥװװʜʪʵʡ ʭʠʡʩʵʥ ʷʨʠʣʮʣʘʛʘ, ʘʤʘʥ ʘʩʫʫʣʛʳʥ 

ʩʫʜʘʣʛʘʘ ʟʵʨʵʛ ʤʘʪʝʨʠʘʣʫʫʜʳʛ ʘʰʠʛʣʘʥʘ. ʍװʥ ʘʤʳʥ ʭʵʪʠʡʥ ᴇʩᴇʣʪʠʡʛ תʉʍ-ʦʦʩ 2017 ʦʥʜ 

ʛʘʨʛʘʩʘʥ ñʍװʥ ʘʤʳʥ 2015-2045 ʦʥʳ ʰʠʥʵʯʠʣʩʵʥ ʭʵʪʠʡʥ ʪʦʦʮʦʦò-ʥʜ ʪʫʩʛʘʩʘʥ װʥʜʩʵʥ 

ʠʪʛʵʣʮװװʨʠʡʛ ʤᴇʥ ʘʰʠʛʣʘʥʘ. 

 

2.1.1 ʅʠʡʛʤʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ װʥʵʣʵʭ ʰʘʣʛʫʫʨ 
 

ʍװʥ ʘʤʳʥ ʪʦʦ, ʝʨʜʠʡʥ ʙʦʣʦʥ ʤʝʭʘʥʠʢ ᴇʩᴇʣʪ, ʪʵʜʛʵʵʨʠʡʥ ʜʠʥʘʤʠʢ ᴇᴇʨʯʣᴇʣʪ, ʭװʥ ʘʤʳʥ 

ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ, ᴇʨʭʠʡʥ ʪʦʦ, ʭװʥ ʘʤʳʥ ʭᴇʜᴇʣʤᴇʨ ʵʨʭʣʵʣʪ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʠʜʵʚʭʪʵʡ 

ʭװʥ ʘʤ, ʪʵʜʛʵʵʨʠʡʥ ᴇʩᴇʣʪ, ʘʞʠʣʣʘʭ ʭװʯ, ʘʞʠʣʛװʡʯװװʜ, ʭᴇʜᴇʣʤᴇʨ ʵʨʭʣʵʣʪ ʩʘʣʙʘʨʘʘʨ, 

ʘʞʣʳʥ ʙʘʡʨ, ʭװʥ ʘʤʳʥ ʦʨʣʦʛʦ, ʘʤʴʞʠʨʛʘʘʥʳ ʜʦʦʜ ʪװʚʰʠʥ ʟʵʨʵʛ װʟװװʣʵʣʪװװʜʠʡʛ 

ʭʘʤʨʫʫʣʥʘ. 

 

ʕʜʛʵʵʨ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜʠʡʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʪʦʜʦʨʭʦʡʣʞ װʥʵʣʥʵ. ʍװʥ ʘʤʳʥ ʪʦʦʥʳ 

ᴇᴇʨʯʣᴇʣʪʠʡʛ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʭʫʨʜʘʘʨ, ʭװʥ ʘʤʳʥ ʭᴇʜᴇʣʤᴇʨ ʵʨʭʣʵʣʪʠʡʛ ʘʞʠʣʣʘʭ ʭװʯʥʠʡ 

ʦʨʦʣʮʦʦʥʳ ʪװʚʰʠʥ, ʭᴇʜᴇʣʤᴇʨ ʵʨʭʣʵʣʪʠʡʥ ʪװʚʰʠʥ, ʘʞʠʣʛװʡʜʣʠʡʥ ʪװʚʰʠʥʛʵʵʨ  

ʪʦʜʦʨʭʦʡʣʥʦ. 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              58 

 

ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵʥʜ ʩʘʣʙʘʨʫʫʜʳʥ ʙװʪʵʮ, ʙװʪʮʠʡʥ ᴇᴇʨʯʣᴇʣʪ, ʥʠʡʪ 

ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪ, ʙʦʨʣʫʫʣʘʣʪ, ʘʞ װʡʣʜʚʵʨʠʡʥ ʩʘʣʙʘʨʳʥ ʙװʪʵʮ, ʙװʪʵʵʛʜʵʭװװʥ 

 ʪʵʮ, ʤʘʣʳʥװʥ ʙʦʨʣʫʫʣʘʣʪ, ʤʘʣ ʘʞ ʘʭʫʡʥ ʙװװʪʵʵʛʜʵʭװʣʵʣʪʵʵʨ, ʙװװʟװ ʡʣʜʚʵʨʣʵʣʪ ʙʠʝʪװ

ʪʦʦ ʪʦʣʛʦʡ, ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪ, ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ ʵʨʭʣʵʣʪ, ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ 

ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪ, ʙװʪʵʵʛʜʵʭװװʥʠʡ ʪᴇʨᴇʣ, ʪʘʨʠʘʣʩʘʥ ʪʘʣʙʘʡ, ʵʨʛʵʣʪʠʡʥ 

ʪʘʣʙʘʡ, ʥʵʛʞ ʫʨʛʘʮ, ʦʨʭʠʛʜʩʦʥ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ ʟʵʨʵʛ װʟװװʣʵʣʪװװʜʠʡʛ ʘʚʯ װʟʥʵ. ʕʜʛʵʵʨ 

ʰʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜʠʡʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʪʦʜʦʨʭʦʡʣʞ װʥʵʣʥʵ. ɹװʪʵʵʛʜʵʭװװʥ 

 ʥʵʵʨ, ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡʛ ʞʠʣʠʡʥ ʜʫʥʜʘʞװ ʣʩʵʥװװʡʣʜʚʵʨʣʵʣʪʠʡʛ ʦʥʳ ʙʦʣʦʥ ʟʵʨʵʛʮװ

ᴇʩᴇʣʪᴇᴇʨ, ʙװʪʵʵʛʜʵʭװװʥʠʡ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʵʵʨ ʞʠʣʠʡʥ ᴇᴇʨʯʣᴇʣʪװװʜ, ʥʵʛʞ ʫʨʛʘʮʳʥ ʞʠʣʠʡʥ 

ʜʫʥʜʘʞ ʭʵʤʞʵʵʛʵʵʨ ʪʫʩ ʪʫʩ ʪʦʜʦʨʭʦʡʣʥʦ. 

 

2.1.2 ʉʘʚ ʥʫʪʛʠʡʥ ʵʢʦʣʦʛʠʡʥ ʟʘʨʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ 
 

ʉʘʚ ʥʫʪʘʛʪ ʭʘʤʨʘʭ ʩʫʤ ʪʫʩ ʙװʨʵʵʨ ʵʢʦʣʦʛʠʡʥ ʟʘʨʜʣʳʛ ʪʦʜʦʨʭʦʡʣʥʦ. ʕʢʦʣʦʛʠʡʥ ʟʘʨʜʘʣ 

ʛʵʜʵʛ ʥʴ ʪʫʭʘʡʥ װʡʣʜʚʵʨʣʵʣʵʵʩ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʫʫʨʫʫʣʘʭ 

ʟʦʨʠʣʛʦʦʨ  ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʙʦʣʦʥ ʩᴇʨᴇʛ װʨ ʜʘʛʘʚʨʳʛ ʙʫʫʨʫʫʣʘʭ, ʫʩʪʛʘʭʘʜ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʟʘʡʣʰʛװʡ ʟʘʨʜʘʣ ʶʤ. ɼʵʣʭʠʡʥ ʜʘʭʠʥʜ ʩʫʜʣʘʘʯ ʵʨʜʵʤʪʵʜ ʵʢʦʣʦʛʠʡʥ 

ʪʵʩʨʵʣʪ ʙʦʣʞ ʙʘʡʩʘʥ ʞʠʣװװʜʵʜ ʘʥʭ ʵʥʵ ʥʵʨ ʪʦʤʴʸʦʛ ʛʘʨʛʘʞ ʠʨʩʵʥ ʭʵʜʠʡ ʯ ᴇʥᴇᴇʛ ʭװʨʪʵʣ 

ʵʢʦʣʦʛʠʡʥ ʟʘʨʜʣʳʛ ʙװʨʵʥ ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞʛװʡ ʙʘʡʛʘʘ ʥʴ  ʪװװʥʜ ʭʘʤʨʫʫʣʘʭ ʟʘʨʜʣʳʥ 

ʭװʨʵʵ ʪʦʜʦʨʭʦʡʛװʡ, ʩʪʘʪʠʩʪʠʢ ʙװʨʪʛʵʣ ʪʦʛʪʤʦʣ ʙʫʩ ʟʵʨʛʵʵʩ ʰʘʣʪʛʘʘʣʘʥ ʥʵʛʜʩʵʥ 

ʘʨʛʘʯʣʘʣʛװʡʪʵʡ ʭʦʣʙʦʦʪʦʡ ʶʤ. ɹʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʭ ʟʘʨʜʘʣ ʥʴ (ʅ.ʌ.ʈʝʡʤʝʨʩ.) ʘʤʴʜʨʘʭ 

ʦʨʯʥʳ ʯʘʥʘʨ, ʘʞ ʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ, ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ, ʯʘʜʘʚʭʳʥ ʭʵʚʠʡʥ ʥᴇʭʮᴇʣʠʡʛ 

ʭʘʥʛʘʭ, ʫʣʤʘʘʨ ʵʢʦʣʦʛʠʡʥ ʪʵʥʮʚʵʨʪ ʙʘʡʜʣʳʛ ʦʨʦʥ ʥʫʪʘʛ, ʫʣʩ ʦʨʦʥ, ʙװʩ ʥʫʪʛʠʡʥ ʙʦʣʦʥ 

ʜʵʣʭʠʡʥ ʪװʚʰʠʥʜ ʭʘʜʛʘʣʘʭʘʜ  ʰʘʘʨʜʘʛʜʘʭ ʥʠʡʛʤʠʡʥ ʟʘʡʣʰʛװʡ ʟʘʨʜʣʳʛ ʭʵʣʥʵ ʭʵʤʵʵʥ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʜʘʛ. ɹʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʭ ʵʥʵʭװװ ʟʘʨʜʘʣʜ ʥʠʡʛʤʠʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ 

ʵʢʦʣʦʛʠʡʥ ʟʘʨʜʘʣ, ʥʠʡʛʤʠʡʥ ʟʘʨʜʘʣ, ʥʠʡʛʤʠʡʥ ʭᴇʛʞʣʠʡʥ ʟʘʨʜʣʳʛ ʭʘʤʨʫʫʣʩʘʥ ʙʘʡʜʘʛ. 

ʅʠʡʛʤʠʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʵʢʦʣʦʛʠʡʥ ʟʘʨʜʘʣ ʥʴ ʈʝʡʤʝʨʩʠʡʥ ʦʡʣʛʦʣʪʦʦʨ-ʭװʨʵʵʣʵʥ ʙʫʡ 

ʦʨʯʠʥʜ ʙʦʭʠʨʜʫʫʣʘʛʯ ʭʦʨʪ ʙʦʜʠʩ ʭʘʷʭʳʛ ʙʘʛʘʩʛʘʭ / ʪʝʭʥʦʣʦʛʠʡʛ ʙʦʣʦʚʩʨʦʥʛʫʡ ʙʦʣʛʦʭ, 

ʘʰʠʛʣʘʞ ʙʫʡ ʥᴇᴇʮʠʡʥʭᴇᴇ ʙװʨʜʵʣʜ ᴇᴇʨʯʣᴇʣʪ ʦʨʫʫʣʘʭ, ʪװװʭʠʡ ʵʜʠʡʛ ʠʞ ʙװʨʵʥ ʘʰʠʛʣʘʭ 

ʛ.ʤ/, ʭʘʷʛʜʣʳʛ ʙʫʫʨʫʫʣʘʭʛװʡ ʯ ʭʦʨʪ ʙʦʜʠʩʳʥ ʪʘʨʭʘʣʪʳʛ ʙʘʛʘʩʛʘʭ / ʰʠʥʛʵʣʵʭ, 

ʩʘʘʨʤʘʛʞʫʫʣʘʭ, ʭʘʷʛʜʣʳʛ ʙʫʣʘʭ, ʙʠʪװװʤʞʣʵʭ, ʘʨʠʫʥ ʮʵʚʨʠʡʥ ʙװʩ ʙʘʡʛʫʫʣʘʭ ʛ.ʤ/  ʘʨʛʘ 

ʭʵʤʞʵʵʥʠʡ ʟʘʨʜʘʣ ʶʤ. ʕʥʜʵʵʩ ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʭ ʟʘʨʜʘʣ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʵʢʦʣʦʛʠʡʥ 

ʟʘʨʜʘʣ ʛʵʩʵʥ ʦʡʣʛʦʣʪʫʫʜ ʥʵʣʵʵʜ ʷʣʛʘʘʪʘʡ ʙʘʡʛʘʘʛ ʦʣʞ ʭʘʨʞ ʙʦʣʥʦ (ɹʘʨʜʘʭʘʥʦʚʘ, 

ʄʠʭʝʝʚʘ, 2001). 

 

ʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʙʦʭʠʨʜʫʫʣʩʥʳ ʟʘʨʜʘʣ ʥʴ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʙʦʣʦʥ ʫʯʠʨʩʘʥ 

ʭʦʭʠʨʣʳʥ ʟʘʨʜʣʘʘʩ ʙװʨʜʵʥʵ. ʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʙʦʭʠʨʜʣʦʦʩ װװʜʩʵʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

ʭʦʭʠʨʦʣ ʥʴ ʙʦʭʠʨʜʦʣʜ ᴇʨʪᴇʛʩʜᴇʜ ʥᴇʣᴇᴇʣᴇʭᴇᴇʩ ʩʵʨʛʠʡʣʵʭ, ʥᴇʣᴇᴇʣʩʥᴇᴇʩ װװʩʩʵʥ 

ʟʘʨʜʣʘʘʩ ʙװʨʜʵʥʵ. ʀʡʤʵʵʩ ʵʢʦʣʦʛʠ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʟװװʣʵʣʪװװʜ ʥʴ ʭʘʨʠʣʮʘʥ ʰʫʫʜ 

ʭʘʤʘʘʨʘʣʪʘʡ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ ʥʴ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʦʣʦʥʭ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʛʦʣ 

ʪװʣʭװװʨ ʥʴ ʙʦʣʞ ᴇʛʜᴇʛ ʙʘ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʰʠʡʜʚʵʨװװʜ ʥʴ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʪᴇʣᴇʚ 

ʙʘʡʜʘʣʜ  ʯʫʭʘʣ ʥᴇʣᴇᴇ װʟװװʣʞ ʙʘʡʜʘʛ. 

 

2.1.2.1 ʕʢʦʣʦʛʠʡʥ ʟʘʨʜʘʣʜ ʭʘʤʘʘʨʘʭ ϾʟϾϾʣʵʣʪϾϾʜ 

 

¶ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ, ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮʠʡʛ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ 

ʭʘʤʛʘʘʣʘʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ,  



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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¶ ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʭ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʫʨʩʛʘʣ ʟʘʨʜʘʣ, ʤᴇʥ 

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ ʘʨʛʘ ʭʵʤʞʵʵʥʠʡ ʫʨʩʛʘʣ ʟʘʨʜʘʣ,  

¶ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ װʡʣʜʚʵʨʣʵʣʠʡʥ װʥʜʩʵʥ ʬʦʥʜʳʥ ʠʭ ʟʘʩʚʘʨʳʥ 

ʟʘʨʜʘʣ,  

¶ ʪʫʩʛʘʡ ʭʘʤʛʘʘʣʘʣʪʪʘʡ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʟʘʨʜʘʣ,  

¶ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʙʦʭʠʨʜʫʫʣʩʥʳ ʪᴇʣʙᴇʨ,  

¶ ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʭ ʯʠʛʣʵʣʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ, ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵʥʠʡ ʙʦʣʦʥ 

ʙʦʣʦʚʩʨʦʣ, ʫʭʫʫʣʛʘ ʩʫʨʪʘʣʯʠʣʛʘʘʥʳ ʛʵʭ ʤʵʪ ʙʫʩʘʜ ʟʘʨʜʣʫʫʜʘʘʩ ʙװʨʜʵʥʵ.  

¶ ʋʩʥʳ ʦʙʲʝʢʪʳʛ ʭʘʤʛʘʘʣʘʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʜ ʜʘʨʘʘʭ ʦʙʲʝʢʪʫʫʜʳʥ ʟʘʨʜʣʳʛ 

ʭʘʤʨʫʫʣʥʘ:  

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʙʦʣʦʥ ʥʠʡʪʠʡʥ ʘʞ ʘʭʫʡʥ ʭʘʷʛʜʘʣ ʫʩ ʮʵʚʵʨʣʵʭ ʙʠʦʣʦʛʠ, ʬʠʢʠʢװ ¶

ʭʠʤʠ, ʤʝʭʘʥʠʢ ʮʵʚʵʨʣʵʛʵʵʥʠʡ ʩʪʘʥʮʫʫʜ,  

¶ ʭʘʷʛʜʘʣ ʫʩʳʛ ʛװʡʮʵʜ ʮʵʚʵʨʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞ, ʙʘʡʛʫʫʣʘʤʞ, 

¶ ʭʘʷʛʜʘʣ ʫʩʥʳ ʘʥʭʜʘʛʯ ʮʵʚʵʨʣʵʛʵʵʥʠʡ ʭʵʩʵʛʯʠʣʩʵʥ ʪᴇʭᴇᴇʨᴇʤʞװװʜ-ʥʝʬʪʴ  ʰװװʛʯ, 

ᴇᴇʭ ʪʦʩ ʙʘʨʠʛʯ, ʩʘʘʨʤʘʛʞʫʫʣʘʭ ʩʪʘʥʮ, ʬʣʦʪʘʮʠʡʥ ʪᴇʭᴇᴇʨᴇʤʞ, ʣʘʛ ʭʦʨʛװʡʞװװʣʵʭ 

ʪᴇʭᴇᴇʨᴇʤʞ ʛ.ʤ/ 

¶ ʫʩʘʥ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ ʙװʩ, 

¶ ʥʝʬʪʴ, ʤʘʟʫʪ, ʭʦʛ ʙʦʣʦʥ ʙʫʩʘʜ ʭʘʷʛʜʣʳʛ ʫʩʥʳ ʦʙʲʝʢʪʦʦʩ ʮʫʛʣʫʫʣʘʭ ʪᴇʭᴇᴇʨᴇʤʞ 

(ʏʫʙʘʨʦʚ ɼ. ʃ, 2018), 

¶ ʭʘʷʛʜʘʣ ʫʩ ʮʵʚʵʨʣʵʭ ʩʫʜʘʣʛʘʘʥʳ ʪʫʨʰʠʣʪʳʥ ʮʝʭ, ʪᴇʭᴇᴇʨᴇʤʞ,  

¶ ʭʦʪ ʩʫʫʨʠʥʳ ʰʫʛʘʤ ʩװʣʞʵʵ, 

   ,ʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ ʫʩ ʟʘʡʣʫʫʣʘʭ ʰʫʛʘʤ ʭʦʦʣʦʡת ¶

¶ ʭʘʷʛʜʘʣ ʫʩ ᴇʨʛᴇʭ, ʭʷʥʘʭ, ʥʠʡʣװװʣʵʭ  ʩʪʘʥʮʫʫʜ,   

¶ ʋʩʥʳ ʥᴇᴇʮʠʡʛ ʭʘʤʛʘʘʣʘʭ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ ʫʨʩʛʘʣ ʟʘʨʜʘʣʜ ʘʰʠʛʣʘʣʪʳʥ 

ʟʘʨʜʣʳʛ ʭʘʤʨʫʫʣʥʘ. װתʥʜ:  

  ,ʡʣʜʚʵʨʣʵʣʠʡʥ ʙʦʣʦʥ ʥʠʡʪʠʡʥ ʘʞ ʘʭʫʡʥ ʭʘʷʛʜʘʣ ʫʩ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞװ ¶

¶ ʫʩʘʥ ʭʘʥʛʘʤʞʠʡʥ ʵʨʛʵʣʪʠʡʥ ʩʠʩʪʝʤ,  

¶ ʭʘʷʛʜʘʣ ʫʩ ʮʵʚʵʨʣʵʭ ʪʫʨʰʠʣʪʳʥ ʪᴇʭᴇᴇʨᴇʤʞ, ʮʝʭ,  

  ,ʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞ ʙʦʣʦʥ ʧʦʣʠʛʦʥװװʡʞװʡʣʜʚʵʨʠʡʥ ʛʘʨʘʣʪʘʡ ʭʘʷʛʜʣʳʛ ʭʦʨʛװ ¶

¶ ʭʦʪ ʩʫʫʨʠʥʳ ʰʫʛʘʤ ʭʦʦʣʦʡ,  

 ,ʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ ʫʩ ʮʫʛʣʫʫʣʘʭ ʭʵʩʵʛװ ¶

¶ ᴇʨʛᴇʭ ʩʪʘʥʮ, 

¶ ʭʷʥʘʭ ʩʪʘʥʮ, 

 

ɿʘʨʜʣʫʫʜ ʥʴ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʛ 

ʘʰʠʛʣʘʭ ʷʚʮʘʜ ʰʘʘʨʜʘʛʜʘʭ ʤʘʪʝʨʠʘʣ, ʩʵʣʙʵʛ ʭʵʨʵʛʩʣʠʡʥ ᴇʨʪᴇʛ, ʵʨʯʠʤ ʭװʯ, ʰʘʪʘʭʫʫʥʳ 

 ,ʥʜʩʵʥ ʙʦʣʦʥ ʥʵʤʵʣʪ ʮʘʣʠʥ, ʵʣʵʛʜʵʣ ʭʦʨʦʛʜʦʣ, ʫʨʩʛʘʣ ʟʘʩʚʘʨʳʥ ʟʘʨʜʘʣװ ,ʥʵװ

ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʛʫʫʣʣʘʛʳʥ ʫʜʠʨʜʣʘʛʳʥ ʟʘʨʜʘʣ, ʭᴇʜᴇʣʤᴇʨ ʭʘʤʛʘʘʣʣʳʥ ʟʘʨʜʘʣ ʟʵʨʛʵʵʩ 

ʙװʨʜʵʥʵ.  

 

  .ʡʣʜʚʵʨʠʡʥ ʵʢʦʣʦʛʠʡʥ ʟʘʨʜʣʳʛ ʜʘʨʘʘʭ ʪʦʤʴʸʦʛʦʦʨ ʠʣʵʨʭʠʡʣʞ ʙʦʣʥʦת

 

ʕʟ=В ˍ + ˟ ˥ ˔ ˎ           (2.1) 

 

i-ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮʠʡʥ ʪᴇʨᴇʣ, ɸ-ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʰʠʛʣʘʣʪʳʥ 

ʟʘʨʜʘʣ, ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ, ʂ-ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʠʭ ʟʘʩʚʘʨʳʥ ʟʘʨʜʘʣ, ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ, ʊ-



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              60 

 

ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʘʰʠʛʣʘʩʥʳ ʪᴇʣʙᴇʨ, ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ, ʐ-ʟᴇʨʯʣᴇᴇʩ װװʜʵʣʪʵʡ ʪʦʨʛʫʫʣʴ, 

ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ, ɿ-ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵʥʠʡ ʟʘʨʜʘʣ, ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ, ʙʘʥʢʥʳ ʟʵʵʣʠʡʥ ʭװװ, 

ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ. 

 

ɹʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʭ ʯʠʛʣʵʣʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣ ʥʴ: 

 

ˍ   В       xˢ ὓ ˪  x             (2.2) 

 

ʎʍ-ʮʘʣʠʥ ʭᴇʣʩ,ʰʠʤʪʛʵʣʠʡʥ ʭʘʤʪ,  ʄ-ʪװװʭʠʡ ʵʜ ʤʘʪʝʨʠʘʣʳʥ װʥʵ, ʕ-ʵʣʵʛʜʵʣ ʭʦʨʦʛʜʣʳʥ 

ʰʠʤʪʛʵʣ, ʎ-ʮʘʭʠʣʛʘʘʥʳ װʥʵ   

 

ɹʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʘʰʠʛʣʘʩʥʳ ʪᴇʣʙᴇʨʠʡʛ ʥᴇᴇʮʠʡʥ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʠʡʥ ʥʠʡʣʙʵʨʵʵʨ ʪʦʦʮʥʦ. 

ɹʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʘʰʠʛʣʘʩʥʳ ʥʦʨʤʘʪʠʚʜ ʪᴇʣʙᴇʨ, ʥʦʨʤʘʪʠʚʘʘʩ ʜʘʚʩʘʥ ʘʰʠʛʣʘʣʪʳʥ 

ʪᴇʣʙᴇʨ, ʪʦʨʛʫʫʣʠʡʥ ʪᴇʣʙᴇʨᴇᴇʩ װʥʜʩʵʥʜʵʵ ʥʠʡʪ ʪᴇʣʙᴇʨ ʙװʨʜʜʵʛ ʙʦʣʦʚʯ ʤʘʥʘʡ ʥᴇʭʮᴇʣʜ 

ʟᴇʚʭᴇʥ ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʘʰʠʛʣʘʩʥʳ ʥʦʨʤʘʪʠʚʜ ʪᴇʣʙᴇʨ ʟʦʥʭʠʣʜʦʛ. ʉʘʚ ʥʫʪʛʠʡʥ ʥʠʡʛʵʤ 

ʵʢʦʣʦʛʠ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵʥʜ ʜʘʨʘʘʭ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪʠʡʛ 

ʘʰʠʛʣʘʥʘ.  

 

ʍװʩʥʵʛʪ 2-1. ʐʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜ. 

ʉʘʚ ʥʫʪʛʠʡʥ ʜʵʜ ʩʠʩʪʝʤװװʜ ʐʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜ 

ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʜʵʜ ʩʠʩʪʝʤ  1 ʭװʥʜ ʥʦʦʛʜʦʭ ɼʅɹ, ʪᴇʛ 

ʍᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ(ʍʆ), ɼʅɹ ïʜ ʵʟʣʵʭ % 

1 ʭװʥʜ ʥʦʦʛʜʦʭ ʍʆ, ʪᴇʛ 

ɹʆʍ ʍʆ % ʅɹת  

ʅʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭᴇʛʞʣʠʡʥ 
ʜʵʜ ʩʠʩʪʝʤ   

1 ʭװʥʜ ʥʦʦʛʜʦʭ  ʩʘʨʳʥ ʦʨʣʦʛʦ, ʪᴇʛ 

ʍװʥ ʘʤʳʥ ʦʨʣʦʛʳʥ ʙװʪʵʮ,% 

 ʎʘʣʠʥʛʠʡʥ ʜʫʥʜʘʞ ʭʘʨʴʮʘʘ ,% 

ʍװʥ ʘʤʳʥ ʘʤʴʞʠʨʛʘʘʥʳ ʜʦʦʜ ʪװʚʰʠʥ, ʪᴇʛ 

ʍɸɸɼɼ-ʵʵʩ ʜʦʦʛʫʫʨ ʦʨʣʦʛʦʪʦʡ ʭװʥ ʘʤʳʥ ʵʟʣʵʭ ʭʫʚʴ, 
%  

ɸʞʠʣʛװʡʜʣʠʡʥ ʪװʚʰʠʥ, %  

ʕʢʦʣʦʛʠ ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮʠʡʥ ʜʵʜ 
ʩʠʩʪʝʤ  

ɸʛʘʘʨʪ ʭʘʷʞ ʙʫʡ ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩ, ʤʷʥʛʘʥ ʪʦʥʥ 

ɻʘʜʘʨʛʳʥ ʫʩʘʥʜ ʭʘʷʞ ʙʫʡ ʭʘʷʛʜʘʣ ʫʩʥʳ  ʭʵʤʞʵʵ, 
ʤʷʥʛʘʥ ʤ3 

ʍʘʪʫʫ ʭʦʛ ʭʘʷʛʜʘʣ, ʤʷʥʛʘʥ ʪʥ 

ɸʛʘʘʨʳʛ ʙʦʭʠʨʜʫʫʣʘʛʯ ʛʦʣʣʦʭ ʩʘʣʙʘʨ,%  

ɸʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʥ ʅɹת-ʥ ʥʵʛʞʠʜ ʥʦʦʛʜʦʭ ʭʵʤʞʵʵ, 
ʢʛ/ʪᴇʛ 

ʅʵʛʞ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪʵʜ ʥʦʦʛʜʦʭ ʭʘʷʛʜʘʣ 
ʫʩʥʳ ʭʵʤʞʵʵ, ʤ

3
/ʪᴇʛ 

ʅɻ ʛʞ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪʵʜ ʥʦʦʛʜʦʭ ʭʘʪʫʫ ʭʦʛ 
ʭʘʷʛʜʣʳʥ ʭʵʤʞʵʵ, ʢʛ/ʪᴇʛ  

 

ʍװʩʥʵʛʪ 2-2. ʕʢʦʣʦʛʠ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʵʣʛʵʵʥʠʡ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪʫʫʜ. 

 ʣʵʣʪʠʡʥװװʟװ ʣʵʣʪ ʐʘʣʛʫʫʨװװʟת
ʪʦʜʦʨʭʦʡʣʦʣʪ 

 ʣʵʣʪʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥװװʟת
 ʥʵʣʛʵʵװ

ʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʙʦʭʠʨʜʣʳʛ װʟװװʣʵʣʪװװʜ 

ɾʠʣʜ ʭʘʷʭ ʙʦʭʠʨʜʫʫʣʘʛʯ 
ʙʦʜʠʩʳʥ ʭʵʤʞʵʵ 

ɹʘʡʥʛʳʥ ʙʦʣʦʥ ʙʘʡʥʛʳʥ 
ʙʫʩ ʵʭ װװʩʚʵʨʵʵʩ 
ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩ 
ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ 
ʭʘʷʭʳʛ ʠʣʵʨʭʠʡʣʵʭ ʙᴇʛᴇᴇʜ 

ɹʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʳʥ 
ʭʘʷʛʜʣʳʥ ʭʵʤʞʵʵ ʠʭʩʵʭ ʥʴ 
ʭʵʨʵʛʣʵʞ ʙʫʡ ʪʝʭʥʦʣʦʛʠ   
ʵʢʦʣʦʛʠʜ ʵʵʣʪʵʡ ʙʫʩ, ʭʠʡ 
ʮʵʚʵʨʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ װʨ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʳʥ 
ʘʛʫʫʣʘʤʞ ʥʵʤʵʛʜʩʵʥʵʵʨ 
ʘʛʘʘʨ, ʫʩʥʳ ʯʘʥʘʨ, ʫʣʤʘʘʨ 
ʘʤʴʜʨʘʣʳʥ ʯʘʥʘʨ ʙʫʫʨʘʭʘʜ 
ʥᴇʣᴇᴇʣʞ ʙʦʣʥʦ  

ʘʰʠʛ ʤʫʫ, ʵʢʦʣʦʛʠʡʥ ʘʶʫʣʪʘʡ 
ʙʘʡʜʣʳʥ ʪװʚʰʠʥ ᴇʥʜᴇʨ, ʭװʥʠʡ 
ʵʨװװʣ ʤʵʥʜʵʜ ʘʞ ʘʭʫʡʥ ʩᴇʨᴇʛ 
ʥᴇʣᴇᴇ ʥʵʤʵʛʜʵʞ ʙʫʡʛ  ʠʣʪʛʵʥʵ. 
ʉᴇʨᴇʛ ᴇᴇʨʯʣᴇʣʪ ʥʴ ʪʫʭʘʡʥ 
ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭᴇʛʞʣʠʡʥ 
ʪʦʛʪʚʦʨʛװʡ ʙʘʡʜʣʳʛ ʠʣʪʛʵʥʵ 
(Bobylev et al,2013). 

ɾʠʣʜ 1ʢʤ2 ʪʘʣʙʘʡʜ ʭʘʷʭ 
ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʳʥ 
ʭʵʤʞʵʵ 

ɹʘʡʥʛʳʥ ʙʦʣʦʥ ʙʘʡʥʛʳʥ 
ʙʫʩ ʵʭ װװʩʚʵʨʵʵʩ 1ʢʤ2 
ʪʘʣʙʘʡʜ ʭʘʷʭ ʙʦʭʠʨʜʫʫʣʘʛʯ 
ʙʦʜʠʩʳʥ ʭʵʤʞʵʵʛ װʟװװʣʥʵ. 
ʗʣʘʥʛʫʷʘ ʭᴇʜᴇᴇ ʘʞ ʘʭʫʡʥ 
ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʞ ʙʫʡ 
ʙʦʣʦʥ ʭʘʤʛʘʘʣʘʣʪʳʥ 
ʩʪʘʪʫʩʪʘʡ ʛʘʟʘʨ ʥʫʪʘʛʪ 
ʯʫʭʘʣ ʭʵʨʵʛʪʵʡ.  

ʉᴇʨᴇʛ ᴇᴇʨʯʣᴇʣʪװװʜ ʥʴ ʪʫʭʘʡʥ 
ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭᴇʛʞʣʠʡʥ 
ʪʦʛʪʚʦʨʛװʡ ʙʘʡʜʣʳʛ ʠʣʪʛʵʥʵ.  

ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ 
ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʳʥ 
ʭʵʤʞʵʵ  

ɹʘʡʥʛʳʥ ʙʦʣʦʥ ʙʘʡʥʛʳʥ 
ʙʫʩ ʵʭ װװʩʚʵʨʵʵʩ ʭʘʷʞ ʙʫʡ  
1 ʭװʥʜ ʥʦʦʛʜʦʭ 
ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʳʥ 
ʭʵʤʞʵʵʛ װʟװװʣʥʵ. ʗʣʘʥʛʫʷʘ 
ʘʞ װʡʣʜʚʵʨʠʡʥ ʙװʩʵʜ 
ʦʨʰʠʥ ʩʫʫʞ ʙʫʡ ʭװʥ ʘʤʜ 
ʤʘʰ ʯʫʭʘʣ װʟװװʣʵʣʪ. 
ɸʤʴʜʨʘʣʳʥ ʯʘʥʘʨ ʙʫʫʨʯ, 
ʭװʥ ʘʤʳʥ ʵʨװװʣ ʤʵʥʜʵʜ 
ʘʶʫʣ ʫʯʠʨʥʘ 

ʉᴇʨᴇʛ ᴇᴇʨʯʣᴇʣʪװװʜ ʥʴ ʪʫʭʘʡʥ 
ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭᴇʛʞʣʠʡʥ 
ʪʦʛʪʚʦʨʛװʡ ʙʘʡʜʣʳʛ ʠʣʪʛʵʥʵ. 

ʋʩʥʳ ʥᴇᴇʮᴇʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣᴇʣ 

ʎʵʚʵʨ ʫʩ ʦʣʙʦʨʣʦʣʪ, ʙװʛʜ ɻʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʘʨ 
ʜʦʦʨʭ ʫʩ, ʫʩʥʳ ʥᴇᴇʮʠʡʥ 
ʭʦʤʩʜʦʣʜ װʟװװʣʵʭ ʭװʥʠʡ 
ʭװʯʠʥ ʟװʡʣʠʡʥ ʘʯʘʘʣʣʳʛ 
ʠʣʵʨʭʠʡʣʥʵ.  

ʎʵʚʵʨ ʫʩ ʦʣʙʦʨʣʦʣʪ ʥʵʤʵʛʜʵʞ 
ʙʘʡʛʘʘ ʥʴ ʫʩ ʘʰʠʛʣʘʣʪʳʥ 
ʪʝʭʥʦʣʦʛʠ ʭʦʮʨʦʛʜʩʦʥ, ʜʘʭʠʥ 
ʘʰʠʛʣʘʣʪ ʙʘʛʘ ʙʘʡʛʘʘ ʙʦʣʦʥ  
ʫʩʥʳ ʥᴇᴇʮʠʡʥ ʭʦʤʩʜʦʣʳʛ 
ʠʣʵʨʭʠʡʣʥʵ. ʉᴇʨᴇʛ ᴇᴇʨʯʣᴇʣʪ 
ʥʴ ʪʫʭʘʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 
ʭᴇʛʞʣʠʡʥ ʪʦʛʪʚʦʨʛװʡ ʙʘʡʜʣʳʛ 
ʠʣʪʛʵʥʵ  

1ʢʤ2 ʪʘʣʙʘʡʛʘʘʩ ʦʣʙʦʨʣʦʭ 
ʮʵʚʵʨ ʫʩʥʳ ʭʵʤʞʵʵ 

ʅʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ 
ʫʩʥʳ ʦʙʲʝʢʪʦʜ װʟװװʣʵʭ 
ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʠʡʥ 
ʘʯʘʘʣʣʳʥ ʟʵʨʛʠʡʛ 
ʠʣʵʨʭʠʡʣʥʵ  

ɻʘʜʘʨʛʳʥ ʫʩʘʥʜ ʭʘʷʭ ʙʦʭʠʨ 
ʫʩʥʳ ʥʠʡʪ ʭʵʤʞʵʵ  

ʋʩʥʳ ʦʙʲʝʢʪʦʜ ʭʘʷʭ ʥʠʡʪ 
ʭʘʷʛʜʘʣ ʫʩʥʳ ʭʵʤʞʵʵ, 
ʪװװʥʠʡ ʜʦʪʨʦʦ  
ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʳʥ 
ʭʵʤʞʵʵʛ ʠʣʵʨʭʠʡʣʥʵ. ʄᴇʥ  
ʛʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʘʨ 
ʜʦʦʨʭ ʫʩʥʳ ʦʙʲʝʢʪʦʜ 
 ʯʠʥװʥʠʡ ʭװʣʵʭ ʭװװʟװ
ʟװʡʣʠʡʥ ʥᴇʣᴇᴇʛ 
ʠʣʵʨʭʠʡʣʥʵ.  

ʍʘʷʛʜʘʣ ʫʩʥʳ ʭʵʤʞʵʵ 
ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʥʴ  
ʙʘʡʛʘʣʠʡʥ ʫʩʥʳ ʦʙʲʝʢʪʳʥ 
ʙʦʭʠʨʜʣʳʛ ʥʵʤʵʛʜװװʣʥʵ. 
ʉᴇʨᴇʛ ᴇᴇʨʯʣᴇʣʪ ʥʴ ʪʫʭʘʡʥ 
ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭᴇʛʞʣʠʡʥ 
ʪʦʛʪʚʦʨʛװʡ ʙʘʡʜʣʳʛ 
ʠʣʨɻʭʠʡʣʥʵ (ʂʦʟʣʦʚ, 2003). 

1ʢʤ2 ʪʘʣʙʘʡʜ ʥʦʦʛʜʦʭ 
ʛʘʜʘʨʛʳʥ ʫʩʘʥʜ ʭʘʷʞ ʙʫʡ 
ʙʦʭʠʨ ʫʩʥʳ ʭʵʤʞʵʵ  

ɻʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʨʳʥ 
ʜʦʦʨʭ ʫʩʥʳ ʦʙʲʝʢʪʦʜ 
 ʯʠʥװʥʠʡ ʭװʣʞ ʙʫʡ ʭװװʟװ
ʟװʡʣʠʡʥ ʥʵʛʞ װʟװװʣʵʣʪ  

 

ʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ  ʙʦʭʠʨʜʣʳʥ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭװʨʵʵʣʵʥ 

ʙʫʡ ʦʨʯʥʳ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʜװʥ ʰʠʥʞʠʣʛʵʵʛ ʩʘʚ ʛʘʟʨʳʥ ʥʠʡʪ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪʠʡʥ 

ʥʵʛʞʠʜ ʥʦʦʛʜʦʭ ʫʩ ʘʛʘʘʨ ʦʨʯʥʳʛ ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʳʥ ʭʵʤʞʵʵʛʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ. 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʕʜʛʵʵʨ װʟװװʣʵʣʪ ʙʫʫʨʯ ʙʘʡʚʘʣ ʵʝʨʵʛ ʭʘʥʜʣʘʛʘ װװʩʵʞ ʙʘʡʥʘ ʛʵʞ װʟʵʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʩʘʣʙʘʨʪ ʪʝʭʥʦʣʦʛʠʡʥ ʜʵʚʰʠʣ ʛʘʨʩʥʳʛ ʠʣʪʛʵʭ ʙʦʣʥʦ.  

 

ʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʥᴇʭʮᴇʣ ʙʘʡʜʣʳʛ ʠʣʵʨʭʠʡʣʵʭ ʙʘʩ ʥʵʛ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ ʥʴ ʫʩ ʙʦʣʦʥ 

ʘʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʥ ʥʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʭʵʤʞʵʵ ʙʘ ʵʥʵ ʥʴ ʪʫʭʘʡʥ ʩʘʚ ʥʫʪʘʛʪ ʦʨʰʠʥ 

ʩʫʫʛʯʜʘʜ ʥʦʦʛʜʦʭ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʙʦʭʠʨʜʣʳʥ ʜʫʥʜʘʞ ʘʯʘʘʣʣʳʛ ʠʣʵʨʭʠʡʣʥʵ 

(ʄʠʭʝʝʚʘ, 2006). 

 

ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʘʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʥ ʜʫʥʜʘʞ:  

 

Pa=Qg/H       (2.3) 

 

Pa-ʥʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʘʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʥ ʭʵʤʞʵʵ, ʢʛ 

Qg-ʘʛʘʘʨ ʜʘʭʴ ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʳʥ ʭʵʤʞʵʵ, ʢʛ  

H-  ʩʘʚ ʥʫʪʘʛʪ ʦʨʰʠʥ ʩʫʫʭ ʭװʥʠʡ ʪʦʦ,  

 

ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʫʩʥʳ ʙʦʭʠʨʜʣʳʥ ʭʵʤʞʵʵ:  

 

P w= Qw/H       (2.4) 

 

H-  ʭװʥ ʘʤʳʥ ʪʦʦ, 

Qw- ʥʠʡʪ ʭʘʷʞ ʙʫʡ ʙʦʭʠʨ ʫʩʥʳ ʭʵʤʞʵʵ, ʤ3 

 

ʕʥʵ װʟװװʣʵʣʪ ʙʫʫʨʯ ʙʘʡʚʘʣ ʵʝʨʵʛ ʭʘʥʜʣʘʛʘ װװʩʵʞ ʙʘʡʥʘ ʛʵʞ װʟʵʭ ʙʫʶʫ ʭʘʷʛʜʘʣ ʫʩʥʳ 

ʭʵʤʞʵʵ ʙʫʫʨʯ ʙʘʡʛʘʘʛ ʠʣʵʨʭʠʡʣʥʵ.  

 

2.2 ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭװʥ ʘʤ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ ʐʘʨʳʥ 

ʛʦʣ, ʆʨʭʦʥ, ʍʦʥʛʦʨ, ɾʘʚʭʣʘʥʪ, ɽʨᴇᴇ, ɹʘʷʥʛʦʣ, ʄʘʥʜʘʣ  ʩʫʤʜʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʪʦʜʦʨʭʦʡ 

ʭʵʤʞʵʵʛʵʵʨ, ʐʘʨʳʥ ʛʦʣ, ʆʨʭʦʥ, ɾʘʚʭʣʘʥʪ ʩʫʤʜʳʥ ʪᴇʚװװʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

 

ʐʘʨʳʥ ʛʦʣ ʩʫʤ ʥʴ 1962 ʦʥʜ ʘʥʭ ʙʘʡʛʫʫʣʘʛʜʩʘʥ, 3 ʙʘʛ 8 ʤʷʥʛʘ ʛʘʨʫʡ ʭװʥ ʘʤʪʘʡ, 9553 ʛʘ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʪʵʡ. ʆʨʦʥ ʥʫʪʛʠʡʥ ʩʪʘʪʫʩʪʘʡ ʭʦʪ ʙʘʡʩʘʥ, ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ ʩʫʤʳʥ 

ʩʪʘʪʫʩʪʘʡ, ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʦʩ 218 ʢʤ, ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʘʘʩ 70 ʢʤ-ʪ ʦʨʰʜʦʛ, ʘʚʪʦ 

ʙʦʣʦʥ ʪᴇʤᴇʨ ʟʘʤʘʘʨ ʭʦʣʙʦʛʜʩʦʥ, ʪʦʤʦʦʭʦʥ ʪᴇʚʣᴇʨʩᴇʥ ʩʫʫʨʠʥ ʶʤ. 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ 

8082 ʭװʥ ʩʫʫʨʠʥ ʘʤʴʜʘʨʜʘʛ, ʥʠʡʪ ʭװʥ ʘʤʳʥ 51% ʵʨʵʛʪʵʡ, 49 ʭʫʚʴ ʥʴ ʵʤʵʛʪʵʡ. ʍװʥ ʘʤʳʥ 

ᴇʩᴇʣʪʠʡʛ ˭͎ͯͪ͊ 2-1-ʪ װʟװװʣʵʚ. 
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ɿʫʨʘʛ 2-1. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʭװʥ ʘʤ, ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪ, ʦʥʦʦʨ. 

 

1989 ʦʥʜ ʪʫʩ ʩʫʤʘʥʜ 9 ʤʷʥʛʘ ʛʘʨʫʡ ʭװʥ ʙװʨʪʛʵʣʪʵʡ ʙʘʡʩʘʥ ʙʦʣ 8 ʤʷʥʛʘ ʛʘʨʫʡ ʭװʥ 

ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ ʘʤʴʜʘʨʯ ʙʘʡʥʘ. ʍװʥ ʘʤʳʥ ʵʥʵʭװװ ʙʫʫʨʘʣʪʳʥ ʰʘʣʪʛʘʘʥ ʥʴ ʐʘʨʳʥ 

ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡ ʭʫʚʴʮʘʘʪ ʢʦʤʧʘʥʠ ʙʦʣʦʥ ᴇᴇʨʯʣᴇʛʜᴇʞ ʘʞʠʣʣʘʛʩʜʳʥ ʪʦʦ ʥʵʣʵʵʜ 

ʭʵʤʞʵʵʛʵʵʨ ʙʫʫʨʩʘʥʪʘʡ ʭʦʣʙʦʦʪʦʡ ʛʵʞ װʟʜʵʛ. 1989-2010 ʦʥʳ ʭʦʦʨʦʥʜ ʭװʥ ʘʤʳʥ ʪʦʦ ʥʴ 

ʮᴇᴇʨʩᴇʥ 5 ʘʡʤʛʠʡʥ ʥʵʛ ʥʴ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʘʛ ʙʘʡʜʘʛ. ʍװʥ ʘʤʳʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪ 0.7% 

ʙʘʡʛʘʘ ʥʴ ʘʡʤʛʠʡʥ ʫʛ װʟװװʣʵʣʪʵʵʩ 2.0 ʜʘʭʠʥ ʙʘʛʘ, ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ 2.7 ʜʘʭʠʥ ʙʘʛʘ 

ʙʘʡʥʘ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ 0.25%, ɼʘʨʭʘʥ-ʋʫʣ  ʘʡʤʛʠʡʥ ʭװʥ ʘʤʳʥ 7.8% ʵʥʵ 

ʩʫʤʘʥʜ ʘʤʴʜʘʨʯ ʙʘʡʥʘ. 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ 2131 ᴇʨʭ ʦʨʰʠʥ ʩʫʫʜʘʛ, ʩװװʣʠʡʥ 10 ʞʠʣʠʡʥ 

ʙʘʡʜʣʘʘʨ ᴇʨʭʠʡʥ ʪʦʦ 0.3%-ʠʘʨ ʙʫʫʨʩʘʥ ʘʞʵʵ. ɸʡʤʛʠʡʥ ʥʠʡʪ ᴇʨʭʠʡʥ 7%, ʫʣʩʳʥ ʥʠʡʪ 

ᴇʨʭʠʡʥ 0.2% ʪʫʩ ʩʫʤʘʥʜ ʦʨʰʠʞ ʙʘʡʥʘ. ʉʫʤʳʥ ᴇʨʭʠʡʥ ʪʦʦʛ ˭͎ͯͪ͊ 2-2-ʜ װʟװװʣʵʚ.  

 

  
ɿʫʨʘʛ 2-2. ʐʘʨʥr ʛʦʣ ʩʫʤʳʥ ᴇʨʭʠʡʥ ʪʦʦ, ʦʥʦʦʨ, ʭװʥ ʘʤʳʥ ʰʠʣʞʠʭ ʭᴇʜᴇʣʛᴇᴇʥ. 

 

ʍװʥ ʘʤʳʥ ʝʨʜʠʡʥ ʙʦʣʦʥ ʤʝʭʘʥʠʢ ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ ʘʚʯ װʟʵʭ ʥʴ ʭװʥ ʘʤʳʥ ᴇʩᴇʣʪʠʡʥ ʙʦʜʠʪ 

ʙʘʡʜʣʳʛ ʜװʛʥʵʭʵʜ  ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʙʘʡʜʘʛ. 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ 174 ʭװװʭʵʜ ʪᴇʨʞ, 64 

ʭװʥ ʥʘʩ ʙʘʨʩʘʥ, ʭװʥ ʘʤʳʥ ʝʨʜʠʡʥ ᴇʩᴇʣʪ 110 ʙʘʡʥʘ. ɸʡʤʛʠʡʥ ʭʵʤʞʵʵʥʜ ʪᴇʨʩᴇʥ ʭװװʭʜʠʡʥ 

7.4%, ʝʨʜʠʡʥ ᴇʩᴇʣʪʠʡʥ 6.4%- ʠʡʛ ʐʘʨʳʥ ʛʦʣ ʩʫʤ ʵʟʵʣʞ ʙʘʡʥʘ.  

 

2018 ʦʥʜ 281 ʭװʥ ʰʠʣʞʠʥ ʷʚʩʘʥ ʥʴ ᴇʤʥᴇʭ ʦʥʳʭʦʦʩ 2.3 ʜʘʭʠʥ ʠʭ ʙʘʡʥʘ. 2017 ʦʥʜ 285 

ʭװʥ, 2018 ʦʥʜ 169 ʭװʥ ʰʠʣʞʠʞ ʠʨʞʵʵ.  

 

ʆʨʭʦʥ ʩʫʤ. 1968 ʦʥʜ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʘʨʴʷʘʥʜ ʙʘʡʛʫʫʣʘʛʜʘʞ 1974 ʦʥʜ ɼʘʨʭʘʥ-ʋʫʣ  

ʘʡʤʛʠʡʥ ʭʘʨʴʷʘ ʩʫʤ ʙʦʣʩʦʥ. 3300 ʭװʥ ʘʤʪʘʡ, 2 ʙʘʛʪʘʡ, 44177 ʛʘ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪʵʡ, 

 ʥ ʘʤʳʥ ʪʦʦ 2357װʥʜʩʵʥ ʵʨʭʣʵʭ ʘʞ ʘʭʫʡ ʥʴ ʤʘʣ ʘʞ ʘʭʫʡ, ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ. 1989 ʦʥʜ ʭװ

ʙʘʡʩʘʥ ʙʦʣ 2000 ʦʥʜ 3239 ʙʦʣʞ 37.4% -ʠʘʨ ᴇʩʩᴇʥ ʥʴ 1994 ʦʥʜ ʆʨʭʦʥ ʩʫʤ ʙʦʣʞ ʩʪʘʪʫʩ 
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ᴇᴇʨʯʣᴇʛʜʩᴇʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʥʘ. ʀʡʤʵʵʩ ʭװʥ ʘʤʳʥ ᴇʩᴇʣʪʠʡʥ ʜʫʥʜʞʠʡʛ 2000 ʦʥʦʦʩ 

ʭʦʡʰʠʭ ʜװʥʛʵʵʨ ʘʚʯ ʪʦʦʮʥʦ. ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʭװʥ ʘʤʳʥ 3.2%, ʫʣʩʳʥ ʭװʥ ʘʤʳʥ 0.1% 

ʵʥʵ ʩʫʤʘʥʜ ʦʨʰʠʞ ʙʘʡʥʘ. ʍװʥ ʘʤʳʥ 51% ʵʨʵʛʪʵʡ, 49% ʵʤʵʛʪʵʡ.  

 

   
ɿʫʨʘʛ 2-3. ʆʨʭʦʥ ʩʫʤʳʥ ʭװʥ ʘʤʳʥ ᴇʩᴇʣʪ, ᴇʨʭʠʡʥ ʪʦʦ, ʦʥʦʦʨ 

 

2009 ʦʥʳ ʙʘʡʜʣʘʘʨ 3185 ʭװʥʪʵʡ ʙʘʡʩʘʥ ʙʦʣ ʙʘʛʘ ʟʵʨʵʛ ᴇʩᴇʞ 2011 ʦʥʜ 3356-ʜ ʭװʨʯ, 

ʮʘʘʰʠʜ ʙʫʫʨʩʘʘʨ 2015 ʦʥʜ 3076 ʭװʥʪʵʡ ʙʦʣʩʦʥ ʙʘʡʥʘ. ʉװװʣʠʡʥ 3 ʞʠʣʜ ʙʘʛʘ ʟʵʨʵʛ 

ᴇʩᴇʞ, ʭװʥ ʘʤʳʥ ᴇʩᴇʣʪʠʡʥ ʜʫʥʜʘʞ ʭʫʨʜ 0.6% ʙʘʡʥʘ. ʕʥʵ ʥʴ ʫʣʩʳʥ ʙʦʣʦʥ ʘʡʤʛʠʡʥ ʭװʥ 

ʘʤʳʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪᴇᴇʩ ʜʘʨʫʡ 2-2.3 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʥʘ.  

 

ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʥʠʡʪ ᴇʨʭʠʡʥ 3.3% ʙʫʶʫ 1000 ᴇʨʭ ʆʨʭʦʥ ʩʫʤʘʥʜ ʘʤʴʜʘʨʜʘʛ. 

ᴆʨʭʠʡʥ ʪʦʦ ʩװװʣʠʡʥ 10 ʞʠʣʜ ʤᴇʥ ʪʦʜʦʨʭʦʡ ʭʵʣʙʵʣʟʵʣʪʵʡ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʞʠʣʜ 

ʜʫʥʜʞʘʘʨ 1.1 ʭʫʚʠʘʨ ᴇʩʩᴇʥ ʙʘʡʥʘ. ʊʫʩ ʩʫʤʘʥʜ ʭװʥ ʘʤʳʥ ʮʵʚʵʨ ᴇʩᴇʣʪ 48, ʰʠʣʞʠʭ 

ʭᴇʜᴇʣʛᴇᴇʥ ʵʥʵ ʦʥʜ ʭʠʡʛʜʵʵʛװʡ. 17 ʭװʥ ʥʘʩ ʙʘʨʩʘʥ ʥʴ ʘʡʤʛʠʡʥ ʭʵʤʞʵʵʛʵʵʨ ʥʘʩ ʙʘʨʩʘʥ 

ʭװʥʠʡ 2.8 %- ʛ ɻʟʵʣʞ ʙʘʡʥʘ.  

 

ʍʦʥʛʦʨ ʩʫʤ ʥʴ 1965 ʦʥʜ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʘʨʴʷʘʥʜ ʙʘʡʛʫʫʣʘʛʜʘʘʜ 1982 ʦʥʜ ɼʘʨʭʘʥ 

ʭʦʪʳʥ ʍʦʥʛʦʨ ʭʦʨʦʦ, 1994 ʦʥʜ ʍʦʥʛʦʨ ʩʫʤ ʙʦʣʦʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʛʜʩʘʥ. 1989 ʦʥʜ ʭװʥ 

ʘʤʳʥ ʪʦʦ 3540 ʙʘʡʩʘʥ ʙʦʣ 2000 ʦʥʜ 5514 ʙʦʣʞ 55.8%- ʠʘʨ ᴇʩʩᴇʥ ʙʘʡʥʘ. ʕʥʵʭװװ ᴇʥʜᴇʨ 

ᴇʩᴇʣʪ ʥʴ ʩʫʤʳʥ ʜʘʭʠʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʪʘʡ ʭʦʣʙʦʦʪʦʡ. ʉʫʤʳʥ ʭװʥ ʘʤʳʥ ʞʠʣʠʡʥ 

ʜʫʥʜʘʞ ᴇʩᴇʣʪ 1.07% ʙʘʡʛʘʘ ʥʴ ʘʡʤʛʠʡʥ ʭװʥ ʘʤʳʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪᴇᴇʩ 30.8%- ʠʘʨ 

ʜʦʦʛʫʫʨ ʙʘʡʥʘ. 

 

  
ɿʫʨʘʛ 2-4. ʍʦʥʛʦʨ ʩʫʤʳʥ ʭװʥ ʘʤʳʥ ʙʦʣʦʥ ᴇʨʭʠʡʥ ʪʦʦ, ʦʥʦʦʨ 
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ʍʦʥʛʦʨ ʩʫʤʘʥʜ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ 1605 ᴇʨʭʠʡʥ 6 ʤʷʥʛʘ ʛʘʨʫʡ ʭװʥ ʦʨʰʠʥ ʩʫʫʞ ʙʘʡʥʘ. 

ᴆʨʭʠʡʥ ʪʦʦʥʳ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʘʚʯ װʟʚʵʣ 2000 ʦʥʳ ʙʘʡʜʣʘʘʨ 382 ᴇʨʭ ʪʦʦʣʦʛʜʦʞ ʙʘʡʩʘʥ 

ʙʦʣ 2009 ʦʥʜ 1591 ᴇʨʭ ʪʦʦʣʦʛʜʩʦʥʦʦʨ ʜʘʨʫʡ 4.2 ʜʘʭʠʥ ᴇʩʞʵʵ. ɾʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪ 

41.6% ʙʘʡʩʘʥ ʙʦʣ 2009 ʦʥʦʦʩ ʵʭʣʵʥ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 0.3% -ʠʘʨ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. ʍװʥ 

ʘʤʳʥ ʝʨʜʠʡʥ ʙʘ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ. ʊʫʩ ʩʫʤʘʥʜ 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ ʭװʥ ʘʤʳʥ ʮʵʚʵʨ 

ᴇʩᴇʣʪ 99, ʰʠʣʞʠʭ ʭᴇʜᴇʣʛᴇᴇʥ ʭʠʡʛʜʵʵʛװʡ.  

 

ɾʘʚʭʣʘʥʪ ʩʫʤ. ɾʘʚʭʣʘʥʪ ʥʴ 1976 ʦʥʜ ʙʘʡʛʫʫʣʘʛʜʩʘʥ װʨ ʪʘʨʠʘʥʳ ʯʠʛʣʵʣʠʡʥ ʩʫʤ ʶʤ. 

2018 ʦʥʳ ʙʘʡʜʣʘʘʨ ɹʫʤʙʘʪ, ʄʦʥʦʩʪʦʡ ʭʵʤʵʵʭ 2 ʙʘʛʪ 1962 ʭװʥ ʦʨʰʠʥ ʩʫʫʞ ʙʘʡʥʘ. 1979 

ʦʥʜ ʭװʥ ʘʤʳʥ ʪʦʦ 853 ʙʘʡʩʘʥ ʙʦʣ 1989 ʦʥʜ 1448 ʙʦʣʞ 1.7 ʜʘʭʠʥ ᴇʩʩᴇʥ ʙʘʡʥʘ. 1976 ʦʥʜ 

ʙʘʡʛʫʫʣʘʛʜʘʭʜʘʘ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɽʨᴇᴇ ʩʫʤʳʥ װʨ ʪʘʨʠʘʥʳ 2-ʨ ʙʨʠʛʘʜʳʛ ʪװʰʠʛʣʵʥ ʙʠʡ 

ʙʦʣʩʦʥ ʙʘ ɸʪʨʳʥ 2-ʨ ʘʷʥʳ ʭװʨʵʵʥʜ ʠʣʛʵʵʣʪʠʡʥ ʵʟʵʜ ʦʣʥʦʦʨ ʦʯʠʞ ʩʫʫʨʴʰʩʘʥʳ ʫʣʤʘʘʩ 

ʭװʥ ʘʤʳʥ ʪʦʦ ʠʡʥʭװװ ʦʛʮʦʤ ᴇʩʩᴇʥ ʙʘʡʥʘ. ɾʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪ 7%- ʜ ʭװʨʯ ʙʘʡʞʵʵ. 

1989-1999 ʦʥʜ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪ 2.2% ʙʦʣʦʥ ʙʫʫʨʯ, 1999-2009 ʦʥʳ ʭʦʦʨʦʥʜ ʵʥʵʭװװ 

ᴇʩᴇʣʪᴇᴇ ʭʘʜʛʘʣʞ  ʙʘʡʩʘʥ ʙʦʣʦʚʯ 2010 ʦʥʜ 11.3%- ʠʘʨ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. 

 

  
ɿʫʨʘʛ 2-5. ɾʘʚʭʣʘʥʪ ʩʫʤʳʥ ʭװʥ ʘʤ, ᴇʨʭʠʡʥ ʪʦʦ, ʦʥʦʦʨ 

 

2010-2018 ʦʥʳ ʭʦʦʨʦʥʜ ʭװʥ ʘʤʳʥ ʪʦʦ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 0.8%- ʠʘʨ ʙʫʫʨʯʵʵ. ʉʵʣʵʥʛʵ 

ʘʡʤʛʠʡʥ ʥʠʡʪ ᴇʨʭʠʡʥ 2.1% ʙʫʶʫ 636 ᴇʨʭ ʪʫʩ ʩʫʤʘʥʜ ʦʨʰʜʦʛ. 2000-2010 ʦʥʳ ʭʦʦʨʦʥʜ 

ᴇʨʭʠʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪ 6.6% ʙʘʡʩʘʥ ʙʦʣʦʚʯ 2010-2018 ʦʥʜ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪ 

0.9% ʙʦʣʞ ʙʫʫʨʯʵʵ. 2018 ʦʥʜ ᴇʨʭʠʡʥ ʪʦʦ 10.8%- ʠʘʨ ʙʫʫʨʩʘʥ ʙʘʡʥʘ.  

 

-ʥ ʘʤʳʥ 2015-2045 ʦʥʳ ʭʵʪʠʡʥ ʪʦʦʮʦʦʥʜ ɼʘʨʭʘʥ-ʋʫʣ  ʘʡʤʛʠʡʥ ʊʅʂװʉʍ-ʦʦʩ ʛʘʨʛʘʩʘʥ ʍת

3.13, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʊʅʂ-2.56 ʙʘʡʭʘʘʨ ʪʦʦʮʩʦʥ ʙʘʡʥʘ. ʋʛ ʠʪʛʵʣʮװװʨ, ʭװʥ ʘʤʳʥ 

ʰʠʣʞʠʭ ʭᴇʜᴇʣʛᴇᴇʥ, ʝʨʜʠʡʥ ᴇʩᴇʣʪ ʟʵʨʵʛ װʟװװʣʵʣʪʵʜ ʪʫʣʛʫʫʨʣʘʥ ʭװʥ ʘʤʳʥ ʭʵʪʠʡʥ 

ᴇʩᴇʣʪʠʡʛ ʜʵʵʜ, ʜʫʥʜ, ʜʦʦʜ ʛʵʩʵʥ ʛʫʨʚʘʥ ʭʫʚʠʣʙʘʨʘʘʨ ʪʦʡʤ ʪʦʦʮʦʦ װʡʣʜʵʚ. ʐʘʨʳʥ 

ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭװʥ ʘʤ 2025 ʦʥʜ 19.5-20.3 ʤʷʥʛʘ, 2030 ʦʥʜ 19.6-21.1 ʤʷʥʛʘʜ ʭװʨʵʭʵʵʨ 

ʙʘʡʥʘ.  

 

2.2.1 ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʥᴇᴇʛʠʡʥ ʥᴇʭʮᴇʣ 
 

ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʠʜʵʚʭʪʵʡ ʭװʥ ʘʤ. ʍᴇʜᴇʣʤᴇʨʠʡʥ ʟʘʭʘʜ ʙװʨʪʛʵʣʪʵʡ ʘʞʠʣʛװʡʯװװʜʠʡʥ ʪʦʦ 

ʞʠʣʵʵʩ ʞʠʣʜ ʥʵʤʵʛʜʵʞ 2017 ʦʥʳ ʙʘʡʜʣʘʘʨ 1963 ʭװʥ ʙװʨʪʛʵʣʪʵʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 2015 

ʦʥʦʦʩ ʭʦʡʰ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 6.5%-ʠʘʨ ᴇʩʞʵʵ.  
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ɿʫʨʘʛ 2-6. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʙװʨʪʛʵʣʪʵʡ ʘʞʠʣʛװʡʯװװʜ, ʦʥʦʦʨ, ʩʫʤʘʘʨ 

 

ɸʞʠʣʛװʡʜʣʠʡʥ ʪװʚʰʠʥ.  2018 ʦʥʜ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʘʛʪ 855 ʘʞʠʣʛװʡʯװװʜ ʙװʨʪʛװװʣʩʥʠʡ 

21.6% ʙʫʶʫ 185 ʥʴ ʐʘʨʳʥ ʛʦʣ ʩʫʤʘʥʜ, 13.7% ʥʴ ʙʫʶʫ 117 ʥʴ ʆʨʭʦʥ ʩʫʤʘʥʜ, 16.5% 

ʙʫʶʫ 141 ʠʨʛʵʥ ʍʦʥʛʦʨ ʩʫʤʘʥʜ ʙװʨʪʛװװʣʩʵʥ ʙʘʡʥʘ. ɾʘʚʭʣʘʥʪ ʩʫʤʘʥʜ 8 ʭװʥ ʘʞʠʣʛװʡʛʵʵʨ  

ʙװʨʪʛװװʣʞ, ʩʘʚ ʥʫʪʘʛʪ ʥʠʡʪ 451 ʠʨʛʵʥ ʘʞʠʣʛװʡ ʙװʨʪʛʵʣʪʵʡ ʙʘʡʥʘ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ 

ʘʞʠʣʛװʡʯװװʜʠʡʥ 1.1%, ʩʘʚ ʥʫʪʛʠʡʥ ʘʞʠʣʛװʡʯװװʜʠʡʥ 1.8% ɾʘʚʭʣʘʥʪ ʩʫʤʘʥʜ ʥʦʦʛʜʦʞ 

ʙʘʡʥʘ. 

 

 
ɿʫʨʘʛ 2-7. ʉʘʚ ʛʘʟʨʳʥ ʘʞʠʣʛװʡʯװװʜ, ʩʫʤʘʘʨ. 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ʝʨᴇʥʭʠʡ ʙʦʣʦʚʩʨʦʣʳʥ 6 ʩʫʨʛʫʫʣʴ, ʩʫʨʛʫʫʣʠʡʥ ᴇʤʥᴇʭ 

ʙʦʣʦʚʩʨʦʣ ʦʣʛʦʭ 8 ʙʘʡʛʫʫʣʣʘʛʘ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʥʘ. ɽɹ-

ʳʥ 6 ʩʫʨʛʫʫʣʴʜ 3270 ʭװװʭʵʜ, 317 ʙʘʛʰ, ʘʞʠʣʪʘʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʫʣʩʳʥ ʥʠʡʪ ɽɹ-

ʳʥ ʩʫʨʛʫʫʣʠʡʥ 0.8%, ʥʠʡʪ ʩʫʨʘʛʯʜʳʥ 0.6%-ʠʡʛ ʪʫʩ ʪʫʩ ʵʟʵʣʞ ʙʘʡʥʘ.  

 

ʉʫʨʛʫʫʣʠʡʥ ᴇʤʥᴇʭ ʙʦʣʦʚʩʨʦʣʳʥ 8 ʙʘʡʛʫʫʣʣʘʛʘʜ 135 ʙʘʛʰ  ʘʞʠʣʣʘʛʩʘʜ ʘʞʠʣʣʘʞ, 1216 

ʭװװʭʵʜ ʭʘʤʨʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ ʭʵʤʞʵʵʥʠʡ ʉᴆɹ-ʜ ʭʘʤʨʘʛʜʘʛʩʜʳʥ 0.5 %-ʠʡʛ ʵʟʵʣʞ 

ʙʘʡʥʘ. ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʥʠʡʪ ɽɹ-ʳʥ ʩʫʨʛʫʫʣʠʡʥ 17.9 %, ʉᴆɹ ʙʘʡʛʫʫʣʣʘʛʳʥ 15.6 % 

ʪʫʩ ʩʘʚ ʥʫʪʘʛʪ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʥʘ. ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʠʡʪ ɽɹ-ʳʥ ʩʫʨʛʫʫʣʠʡʥ 

2.9 %, ʥʠʡʪ ʙʘʛʰ ʥʘʨʳʥ 2 %, ʥʠʡʪ ʩʫʨʘʛʯʜʳʥ 1.3 % ɾʘʚʭʣʘʥʪ ʩʫʤʘʥʜ ʥʦʦʛʜʦʞ ʙʘʡʥʘ.  
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ʍװʩʥʵʛʪ 2-3. ʉʘʚ ʥʫʪʛʠʡʥ ʙʦʣʦʚʩʨʦʣʳʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜ, ʩʫʨʘʛʯʠʜ, ʘʞʠʣʣʘʛʩʘʜ, 2018 ʦʥ 

ʉʫʤʳʥ ʥʵʨ 
ʉᴆɹ ɽɹʉ 

ʪʦʦ ʭװװʭʵʜ ʙʘʛʰ, ʘʞʠʣʯʠʜ ʪʦʦ ʭװװʭʵʜ ʙʘʛʰ, ʘʞʠʣʯʠʜ 

ʐʘʨʳʥ ʛʦʣ 4 658 83 2 1522 132 

ʆʨʭʦʥ 1 181 24 1 408 47 

ʍʦʥʛʦʨ 2 180 22 2 1100 100 

ɾʘʚʭʣʘʥʪ  1 197 6 1 240 38 

ʉʘʚ ʥʫʪʘʛ  8 1216 135 6 3270 317 

 

ɼʦʪʫʫʨ ʙʘʡʨʘʥʜ 219 ʭװװʭʵʜ ʘʤʴʜʘʨʯ ʙʘʡʥʘ. ʉʘʚ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʜ ʥʦʤʳʥ ʩʘʥ 4, 

ʩʦʸʣʳʥ ʪᴇʚ 4  ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

 

2.2.1.1 ɸʞ ʘʭʫʡʥ ʥʵʛʞ, ʙʘʡʛʫʫʣʣʘʛʳʥ ʨʝʛʠʩʪʨʠʡʥ ʩʘʥ. 

 

ʐʘʨʳʥ ʛʦʣ ʩʫʤʘʥʜ 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ 189 ʘʞ ʘʭʫʡʥ ʥʵʛʞ װʡʣ ʘʞʠʣʣʘʛʘʘ  ʷʚʫʫʣʞ 

ʙʘʡʥʘ. ɼʘʨʭʘʥ-ʋʫʣ  ʘʡʤʛʠʡʥ ʙʠʟʥʝʩ ʨʝʛʠʩʪʨʠʡʥ ʩʘʥʜ ʙװʨʪʛʵʣʪʵʡ ɸɸʅɹ-ʳʥ 4.8% ʥʴ ʵʥʵ 

ʩʫʤʘʥʜ ʦʨʰʜʦʛ ʙʘ  ʵʜʛʵʵʨ ʘʞ ʘʭʫʡ ʥʵʛʞʠʡʥ 94 ʥʴ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʛʘʘ ʙʦʣ 95 

ʥʴ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ ʘʞʠʣʣʘʭʛװʡ ʙʘʡʥʘ. ɸɸʅɹ-ʳʥ ʭʘʨʠʫʮʣʘʛʳʥ ʭʵʣʙʵʨʵʵʨ ʘʚʯ װʟʚʵʣ 

ʢʦʤʧʘʥʠ 62.8%, ʭʦʨʰʦʦ 2.1%, ʥᴇʭᴇʨʣᴇʣ 4.3%, ʪᴇʩʚʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ 11.7%, ʪᴇʨʠʡʥ ʙʫʩ 

ʙʘʡʛʫʫʣʣʘʛʘ 19.1%-ʠʡʛ ʪʫʩ ʪʫʩ ʵʟʵʣʞ ʙʘʡʥʘ. 

 

ʆʨʭʦʥ ʩʫʤʘʥʜ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ 96 ʘʞ ʘʭʫʡʥ ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʘ ʙװʨʪʛʵʣʪʵʡ ʙʘʡʛʘʘʛʠʡʥ 

55 ʥʴ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʥʘ. װתʥʵʵʩ 49% ʢʦʤʧʘʥʠ, 21.8% ʭʦʨʰʦʦ, 5.5% 

ʥᴇʭᴇʨʣᴇʣ, 10.9% ʪᴇʩʚʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ, 10.9% ʊɹɹ, 1.8% ʊᴆתɻ, ʆʅᴆתɻ ʙʘʡʥʘ.  

 

ʍʦʥʛʦʨ ʩʫʤʘʥʜ ɼʘʨʭʘʥ-ʋʫʣ  ʘʡʤʛʠʡʥ ʙװʨʪʛʵʣʪʵʡ ʘʞ ʘʭʫʡʥ ʥʵʛʞװװʜʠʡʥ 4.7% ʙʫʶʫ 183 

ʘʞ ʘʭʫʡʥ ʥʵʛʞ ʙʘʡʜʘʛ. װתʥʵʵʩ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ 51.9% ʥʴ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ, 

 .ʡ ʙʘʡʥʘװʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʘʘʛװ 48.1%

 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ  ʙװʨʪʛʵʣʪʵʡ ʘʞ ʘʭʫʡʥ ʥʵʛʞʠʡʥ 2.2% ʙʫʶʫ 70 ʘʞ ʘʭʫʡʥ ʥʵʛʞ ɾʘʚʭʣʘʥʪ 

ʩʫʤʘʥʜ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʜʘʛ, װװʥʵʵʩ ʍʂ 1, ʍʍʂ 52 ʙʘʡʥʘ. 1998 ʦʥʜ ɾʘʚʭʣʘʥʪ 

ʩʫʤʘʥʜ 26 ʘʞ ʘʭʫʡʥ ʥʵʛʞ ʙװʨʪʛʵʣʪʵʡ ʙʘʡʩʘʥ ʙʦʣ  2006 ʦʥʜ 1.7 ʜʘʭʠʥ ʙʫʶʫ 44 ʙʦʣʞ 

ᴇʩʩᴇʥ ʙʘʡʥʘ. ɻʵʚʯ 2011 ʦʥʜ ʜʘʨʫʡ 10 ʘʞ ʘʭʫʡʥ ʥʵʛʞ ʙװʨʪʛʵʣʵʵʩ ʭʘʩʘʛʜʞʵʵ. ɹװʨʪʛʵʣʪʵʡ 

ʘʞ ʘʭʫʡʥ ʥʵʛʞʠʡʥ ʪʦʦʛ 2011 ʦʥʪʦʡ ʭʘʨʴʮʫʫʣʙʘʣ  2016 ʦʥʜ 2.3 ʜʘʭʠʥ ᴇʩʩᴇʥ ʙʦʣ 2017 ʦʥʜ 

ᴇʤʥᴇʭ ʦʥʦʦʩ 5.3%- ʠʘʨ, 2018 ʦʥʜ 6.7%- ʠʘʨ ʙʫʫʨʯʵʵ. 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʥʫʪʘʛʪ 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ 538 ʘʞ ʘʭʫʡʥ ʥʵʛʞ ʙװʨʪʛʵʣʪʵʡ ʙʘʡʛʘʘʛʠʡʥ 

35.1% ʥʴ ʐʘʨʳʥ ʛʦʣ, 17.9% ʥʴ ʆʨʭʦʥ, 16% ʥʴ ɾʘʚʭʣʘʥʪ, 34% ʥʴ ʍʦʥʛʦʨ ʩʫʤʘʥʜ ʪʫʩ ʪʫʩ 

ʦʨʰʠʞ ʙʘʡʥʘ. 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ɿʫʨʘʛ 2-8. ʉʘʚ ʛʘʟʨʳʥ ʘʞ ʘʭʫʡʥ ʥʵʛʞʠʡʥ ʪʦʦ, ʩʫʤʘʘʨ, ʦʥʦʦʨ 

 

ʉʘʚ ʛʘʟʨʳʥ ʭʵʤʞʵʵʥʜ ʙװʨʪʛʵʣʪʵʡ ʘʞ ʘʭʫʡʥ ʥʵʛʞװװʜʠʡʥ ʙʘʨʘʛ ʪʘʣ ʭʫʚʴ ʥʴ ʙʫʶʫ 45.3% ʥʴ 

ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʘʘʛװʡ ʛʵʩʵʥ ʩʪʘʪʠʩʪʠʢ ʤʵʜʵʵ ʙʘʡʥʘ. 

 

ɸʞ װʡʣʜʚʵʨ. ʐʘʨʳʥ ʛʦʣ ʩʫʤʘʥʜ ñʐʘʨʳʥ ʛʦʣò ʍʍʂ, ñɼʫʣʘʘʥ ʐʘʨʳʥ ʛʦʣò ʍʍʂ ʛʦʣʣʦʭ װʡʣ 

ʘʞʠʣʣʘʛʘʘʛ ʷʚʫʫʣʜʘʛ. ʐʘʨʳʥ ʛʦʣ ʩʫʤ ʥʴ ɼʘʨʭʘʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʠʩʪʝʤʪʵʡ ʭʦʣʙʦʛʜʩʦʥ, 

ʜɻ ʜ ʙװʪʮʠʡʥ ʭᴇʛʞʠʣ ʩʘʡʪʘʡ ʛʘʟʘʨ. 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡ. ɸʥʭ 1985 ʦʥʦʦʩ ʵʭʣʵʥ ʆʨʦʩ ʫʣʩʳʥ ʪʫʩʣʘʤʞʪʘʡ 

ʭʘʡʛʫʫʣʳʥ ʘʞʣʳʛ ʵʭʵʣʞ 1965 ʦʥʦʦʩ ʦʣʙʦʨʣʦʣʪʦʦ ʭʠʡʞ ʪᴇʚʠʡʥ ʘʡʤʛʫʫʜʳʛ ʥװװʨʩʵʵʨ 

ʭʘʥʛʘʜʘʛ, ʩʘʡʥ ʯʘʥʘʨʳʥ ʭװʨʵʥ ʥװװʨʩʪʵʡ ʦʨʜ ʛʘʟʨʳʛ ʵʟʵʤʰʠʛʯ ʢʦʤʧʘʥʠ. ɸʥʭ ʥʵʵʛʜʵʭʜʵʵ 

1.1 ʩʘʷ ʪʦʥʥ ʥװװʨʩ ʦʣʙʦʨʣʦʞ, 5 ʩʘʷ ʰʦʦ ʤʝʪʨ ʭᴇʨʩ ʭʫʫʣʘʭ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʘʰʠʛʣʘʣʪʘʜ 

ʦʨʞ,  2018 ʦʥʳ ʙʘʡʜʣʘʘʨ 1089.4 ʤʷʥʛʘʥ ʪʦʥʥ ʥװװʨʩ ʦʣʙʦʨʣʦʩʦʥ ʥʴ ᴇʤʥᴇʭ ʦʥʳʭʦʦʩ 

19.4%-ʠʘʨ, ʭᴇʨʩ ʭʫʫʣʘʣʪ 25%-ʠʘʨ ᴇʩʩᴇʥ ʙʘʡʥʘ. ñʐʘʨʳʥ ʛʦʣò ʍʂ ʥʴ ʥװװʨʩʵʵ ʭʦʡʜ ʙʦʣʦʥ 

ʪᴇʚʠʡʥ ʙװʩʠʡʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʫʫʜ, ʞʠʞʠʛ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ ʙʦʣʦʥ ʙʫʩʘʜ ʭʵʨʵʛʣʵʛʯʜʵʜ 

ʙʦʨʣʫʫʣʜʘʛ. 1975-1983 ʦʥʳ װʝװʜʵʜ ʞʠʣʜʵʵ 2.5 ʩʘʷ ʪʥ ʥװװʨʩ ʦʣʙʦʨʣʦʞ ʙʘʡʩʘʥ ʘʞʵʵ. 

 

490 ʛʘʨʫʡ ʘʞʠʣʣʘʛʩʘʜʪʘʡ, 10 ʛʘʨʫʡ ʪʦʤʦʦʭʦʥ ʭʫʚʴʮʘʘ ʵʟʵʤʰʠʛʯʠʜʪʵʡ ʢʦʤʧʘʥʠ. ʐʘʨʳʥ 

ʛʦʣ ʍʍʂ ʥʴ 2 ʦʭʠʥ ʢʦʤʧʘʥʠʪʘʡ, ʅʘʛʘʡ ʍʍʂ, ʅʘʢʦ ʊװʣʰ ʍʂ. ʅʘʢʦ ʪװʣʰ ʍʂ ʥʴ ʰʘʭʤʘʣ 

ʪװʣʰʥʠʡ װʡʣʜʚʵʨʣʵʣ ʵʨʭʵʣʜʵʛ ʢʦʤʧʘʥʠ. ñʅʘʛʘʡò ʍʍʂ ʥʴ ɼʘʨʭʘʥ-ʋʫʣ  ʘʡʤʛʠʡʥ ʐʘʨʳʥ 

ɻʦʣ ʩʫʤʳʥ ñɹʫʷʥʪʳʥ ʭᴇʥʜʠʡò ʥʵʨʪʵʡ ʛʘʟʘʨ ʦʨʰʠʭ 354.4 ʙʦʣʦʥ 104.08 ʛʝʢʪʘʨ ʪʘʣʙʘʡʜ 

ʭʘʡʛʫʫʣ ʷʚʫʫʣʘʭ ɼɸ-0004ʍ, ɼɸ-0005ʍ ʜʫʛʘʘʨʪʘʡ ʭʘʡʛʫʫʣʳʥ ʪʫʩʛʘʡ ʟᴇʚʰᴇᴇʨᴇʣ 

ʵʟʵʤʰʜʵʛ. 

 

ʂʘʨʴʝʨ, װʡʣʜʚʵʨʠʡʥ ʪʘʣʙʘʡ, ʫʩ ʰװװʨװװʣʵʭ ʛװʥʠʡ ʫʫʨʭʘʡ ʛʵʩʵʥ  װʥʜʩʵʥ ʦʙʲʝʢʪʫʫʜʘʘʩ 

ʙװʨʜʩʵʥ 1827.5 ʛʘ ʣʠʮʝʥʟʠʡʥ ʪʘʣʙʘʡʜ ʫʫʨʭʘʡ ʙʘʡʨʣʘʥʘ. תʥʜʩʵʥʜʵʵ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʣʠʮʝʥʟʠʡʥ ʪʘʣʙʘʡʜ ʭʘʤʘʘʨʜʘʛ.  ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩ ʥʴ ʭװʨʵʥ ʥװװʨʩʥʵʵʩ 

ʯʫʣʫʫʥ ʥװװʨʩʵʥʜ ʰʠʣʞʠʭ װʝʠʡʥ ʥʷʛʪ, ʙʘʪ ʙᴇʭ, ʙʘʨʴʮʘʣʜʩʘʥ, ʭʘʨ ᴇʥʛʠʡʥ ʘʛʘʘʨʪ ʩʘʡʥ 

ʭʘʜʛʘʣʘʛʜʜʘʛ, ᴇᴇʨᴇᴇ ʰʘʪʘʤʭʘʡ ʥװװʨʩ ʙᴇʛᴇᴇʜ ɹ-3 ʤʘʨʢʘʜ ʭʘʤʘʘʨʜʘʛ. ʅװװʨʩʥʠʡ ʯʠʡʛʣʵʛ 

 ʥʩʣʵʛ 19.0%, ʜʫʣʘʘʥ ʛʘʨʛʘʭ ʠʣʯʣʵʛ ʥʴ 4000-7300 ʢʢʘʣ/ʢʛ ʙʦʣʥʦ. ʅʠʡʪ ʥᴇᴇʮ 324װ ,14.4%

ʩʘʷ ʪʦʥʥ. 

 

ɼʫʣʘʘʥ ʐʘʨʳʥ ʛʦʣ ʍʍʂ. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʛ ʜʫʣʘʘʥ, ʫʩʘʘʨ ʭʘʥʛʘʜʘʛ ʊᴆʍʂ. 2018 ʦʥʜ 

ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʣʪ ᴇʤʥᴇʭ ʦʥʳʭʦʦʩ 5.3%, ʮʵʚʵʨ ʫʩ ʦʣʙʦʨʣʦʣʪ 5.8%, ʙװʪʵʵʛʜʵʭװװʥ 

ʙʦʨʣʫʫʣʘʣʪ 3.8%-ʠʘʨ ʪʫʩ ʪʫʩ ʙʫʫʨʩʘʥ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. 2018 ʦʥʜ 422 ʤʷʥʛʘʥ ʤ3 ʫʩ 

ʦʣʙʦʨʣʦʞ 342.4 ʤʷʥʛʘʥ ʤ3 ʙʦʭʠʨ ʫʩ ʪʘʪʘʥ ʟʘʡʣʫʫʣʩʘʥ ʙʘʡʥʘ. ɹװʪʵʵʛʜʵʭװװʥʠʡ 
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ʐʘʨʳʥ ʛʦʣ ʆʨʭʦʥ ʭʦʥʛʦʨ ɾʘʚʭʣʘʥʪ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʙʦʨʣʫʫʣʘʣʪ ʙʫʫʨʩʘʥ ʰʘʣʪʛʘʘʥ ʥʴ ʘʡʣ ᴇʨʭװװʜ ʫʩʥʳ ʪʦʦʣʫʫʨʪʘʡ ʙʦʣʩʥʦʦʨ ʟʘʜʛʘʡ 

ʭʵʨʵʛʣʵʵ ʭʷʟʛʘʘʨʣʘʛʜʩʘʥʪʘʡ ʭʦʣʙʦʦʪʦʡ ʛʵʞ װʟʩʵʥ ʙʘʡʥʘ. 

 

ʍװʩʥʵʛʪ 2-4. ʐʘʨʳʥ ʛʦʣ ʩʫʤʥr ʮʵʚʵʨ ʫʩ ʦʣʙʦʨʣʦʣʪ, ʙʦʭʠʨ ʫʩʥʳ ʪʘʪʘʥ ʟʘʡʣʫʫʣʘʣʪ. 

 ʍʵʤʞʠʭ ʥʵʛʞ 2017 ʦʥ 2018 ʦʥ 

ɼʫʣʘʘʥ װʡʣʜʚʵʨʣʵʣʪ,  ʄʛ ʢʘʣ 37.7 37.6 

ʎʵʚʵʨ ʫʩ ʦʣʙʦʨʣʦʣʪ,  ʄʷʥʛʘʥ ʤ
3
 448.3 422.1 

ɹʦʭʠʨ ʫʩ ʪʘʪʘʥ ʟʘʡʣʫʫʣʩʘʥ,  ʄʷʥʛʘʥ ʤ
3
 316.1 342.4 

ɹװʪʵʵʛʜʵʭװװʥ ʙʦʨʣʫʫʣʘʣʪ,   332.7 319.9 

 

ʆʨʭʦʥ ʩʫʤʘʥʜ 55 ʭʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ ʵʨʭʵʣʩʵʥ ʘʞ ʘʭʫʡʥ ʥʵʛʞ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʜʘʛ. 

ʆʨʦʥ ʥʫʪʛʠʡʥ ʯʘʥʘʨʪʘʡ װʡʣʜʚʵʨ ʙʘʡʭʛװʡ. ɻʘʟʘʨ ʪʘʨʠʘʣʘʥ ʟʦʥʭʠʣʩʦʥ ʩʫʤ.  

 

ʍʦʥʛʦʨ ʩʫʤʘʥʜ 90 ʛʘʨʫʡ ʘʞ ʘʭʫʡʥ ʥʵʛʞ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʛʘʘ ʥʴ ʛʦʣʯʣʦʥ ʛʘʟʘʨ 

ʪʘʨʠʘʣʘʥ, ʭʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵʥʠʡ ʯʠʛʣʵʣʵʵʨ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

 

ɾʘʚʭʣʘʥʪ ʩʫʤ ʥʴ ʤᴇʥ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ װʥʜʩʵʥ ʯʠʛʣʵʣʪʵʡ ʩʫʤ ʙᴇʛᴇᴇʜ ᴇʥᴇᴇʛʠʡʥ 

ʙʘʡʜʣʘʘʨ 70 ʦʨʯʠʤ ʘʞ ʘʭʫʡʥ ʥʵʛʞ  ʭʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ, ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʯʠʛʣʵʣʵʵʨ 

 .ʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʥʘװ

 

ɸʞ װʡʣʜʚʵʨʠʡʥ ʥʠʡʪ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʥʫʪʘʛʪ  2018 ʦʥʳ 

ʙʘʡʜʣʘʘʨ 49.4 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛʠʡʥ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʩʵʥ ʥʴ ᴇʤʥᴇʭ ʦʥʦʦʩ 37 %-ʠʘʨ 

ᴇʩʩᴇʥ ʘʞʵʵ. ʅʠʡʪ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪʠʡʛ ̆ ͫͤΉ͎ͭ 2-5-ʜ װʟװװʣʵʚ.  

 

ʍװʩʥʵʛʪ 2-5. ʉʘʚ ʥʫʪʛʠʡʥ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪ, ʩʘʷ.ʪᴇʛ, ʩʫʤʘʘʨ 

ʉʫʤʳʥ ʥʵʨ 2016 2017 2018 

ʐʘʨʳʥ ʛʦʣ 29365.9 35273 48698 

ʆʨʭʦʥ 279.6 279.8 275.4 

ʭʦʥʛʦʨ 516.3 484.8 423.6 

ɾʘʚʭʣʘʥʪ 0 0 0 

ʉʘʚ ʥʫʪʘʛ  30161.8 36037.6 49397 

 

ɼʘʨʭʘʥ-ʋʫʣ  ʘʡʤʛʠʡʥ ʥʠʡʪ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪ ʙʫʫʨʩʘʥ ʙʦʣʦʚʯ ʩʘʚ ʥʫʪʛʠʡʥ ʭʫʚʴʜ 

ᴇʤʥᴇʭ ʦʥʦʦʩ ʜʘʨʫʡ 37%-ʠʘʨ ᴇʩʩᴇʥ ʙʘʡʛʘʘ ʥʴ ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʦʣʙʦʨʣʦʣʪʦʦʩ 

ʭʘʤʘʘʨʯ ʙʘʡʥʘ. ʉʫʤʜʳʥ ʛʦʣ ʥʵʨʠʡʥ ʙװʪʵʵʛʜʵʭװװʥ ʥʴ ʥװװʨʩ, ʪʘʣʭ, ʥʘʨʠʡʥ ʙʦʦʚ, ʩװװ, ʩװװʥ 

ʙװʪʵʵʛʜʵʭװװʥ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʩװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʙʘʡʜʣʘʘʨ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʵʨ ʪᴇʨᴇʣ 

ʪᴇʜʠʡʣᴇʥ ᴇᴇʨʯʣᴇʛʜᴇᴇʛװʡ ʙʘʡʥʘ. ɹװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪʠʡʛ ʩʫʤʘʘʨ ʘʚʯ װʟʚʵʣ ʐʘʨʳʥ 

ʛʦʣ 98.6%, ʆʨʭʦʥ-0.56%, ʍʦʥʛʦʨ-0.86%- ʠʡʛ ʪʫʩ ʪʫʩ ʵʟʵʣʞ ʙʘʡʥʘ.  

 

ʐʘʨʳʥ ʛʦʣ, ʆʨʭʦʥ, ʍʦʥʛʦʨ ʩʫʤʜ ɼʘʨʭʘʥ-ʋʫʣ  ʘʡʤʛʠʡʥ ʘʞ װʡʣʜʚʵʨʠʡʥ ʥʠʡʪ 

ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪʠʡʥ 15.7%-ʠʡʛ ʐʘʨʳʥ ʛʦʣ,  ʆʨʭʦʥ, ʍʦʥʛʦʨ ʩʫʤʜ ʪʫʩ ʙװʨ 0.1%-

ʠʡʛ װʡʣʜʚʵʨʣʵʞ ʙʘʡʥʘ. 2017 ʦʥʜ 38.8 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛʠʡʥ ʥװװʨʩʥʠʡ ʙʦʨʣʫʫʣʘʣʪ ʭʠʡʩʵʥ 

ʙʦʣ 2018 ʦʥʜ 41.4 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛʠʡʥ ʙʦʨʣʫʫʣʘʣʪ ʭʠʡʞ, ᴇʤʥᴇʭ ʦʥʦʦʩ 6.8%-ʠʘʨ 

ʥʵʤʵʛʜʞʵʵ. 

 

ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʘʞ װʡʣʜʚʵʨʠʡʥ  ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪ 2016 ʦʥʜ 1.6 ʩʘʷ.ʪᴇʛ, 2017 

ʦʥʜ 1.85 ʩʘʷ.ʪᴇʛ, 2018 ʦʥʜ 2.54 ʩʘʷ ʪᴇʛ. ʙʦʣʞ ᴇʩʞʵʵ.  

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʊʵʵʚʵʨ. ʉʘʚ ʥʫʪʘʛʪ ʥʠʡʪ 1269 ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʵʣ ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ ʥʠʡʪ ʪʵʵʚʨʠʡʥ 

ʭʵʨʵʛʩʣʠʡʥ 0.2%-ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. װתʥʵʵʩ ʐʘʨʳʥ ʛʦʣ ʩʫʤ 36.9%, ʆʨʭʦʥ 16.7%, ʍʦʥʛʦʨ 

36.4%, ɾʘʚʭʣʘʥʪ ʩʫʤʘʥʜ 10% ʙʘʡʥʘ. ʊʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʛ ʪᴇʨʣᴇᴇʨ ʘʚʯ װʟʚʵʣ ʘʚʪʦʙʫʩ 

56, ʘʯʘʘʥʳ ʤʘʰʠʥ 555, ʩʫʫʜʣʳʥ ʪʵʨʵʛ 650, ʪʫʩʛʘʡ ʟʦʨʠʫʣʘʣʪʳʥ ʭʵʨʵʛʩʵʣ 8 ʙʘʡʥʘ. 

 

  
ɿʫʨʘʛ 2-9. ʉʘʚ ʥʫʪʛʠʡʥ ʪʵʵʚʨʠʡʥ ʭʵʨʵʛʩʵʣ, ʪᴇʨʣᴇᴇʨ, ʩʫʤʘʘʨ 

 

ʋʣʩʳʥ ʥʠʡʪ ʘʚʪʦʙʫʩʥʳ 0.3%, ʩʫʫʜʣʳʥ ʪʵʨʵʛʥʠʡ 0.6%, ʘʯʘʘʥʳ ʤʘʰʠʥʳ 0.4%, ʪʫʩʛʘʡ 

ʭʵʨʵʛʩʣʠʡʥ 0.1% ʪʫʩ ʩʘʚ ʥʫʪʘʛʪ ʙʘʡʥʘ.  

ʄʘʣ ʘʞ ʘʭʫʡ  

 

ʐʘʨʳʥ ʛʦʣ ʩʫʤ װʥʜʩʵʥʜʵʵ ʫʫʨʭʘʡʥ ʪʦʩʛʦʥ ʤʘʷʛʘʘʨ ʙʘʡʛʫʫʣʘʛʜʩʘʥ ʫʯʠʨ ʤʘʣ ʘʞ ʘʭʫʡ, 

ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ  ʵʨʭʣʵʭ ʪʘʣʙʘʡ ʙʘʛʘʪʘʡ, ᴇʥᴇᴇʛʠʡʥ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ  ʛʘʟʘʨ ʥʴ ʫʫʨʭʘʡʥ 

ʣʠʮʝʥʟʵʜ ʭʘʤʨʘʛʜʩʘʥ ʙʘʡʜʘʛ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʭװʥ ʘʤ ʰʠʛװװ ʪʦʤ ʩʫʫʨʠʥ ʛʘʟʘʨ ʫʯʠʨ ʤʘʣ 

ʘʞ ʘʭʫʡ, ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ ʟʦʭʠʭ ʭʵʤʞʵʵʛʵʵʨ ʭᴇʛʞװװʣʜʵʛ. 2018 ʦʥʳ ʤʘʣ ʪʦʦʣʣʦʛʳʥ 

ʜװʥʛʵʵʨ ʐʘʨʳʥ ʛʦʣ ʩʫʤʘʥʜ 471 ᴇʨʭʠʡʥ 30569 ʪʦʣʛʦʡ ʤʘʣ ʪʦʦʣʦʛʜʦʦʜ ʙʘʡʥʘ. װתʥʵʵʩ 

ʘʜʫʫ 2236, װʭʵʨ 4230, ʭʦʥʴ 15324, ʷʤʘʘ 8779, ʛʘʭʘʡ 6, ʰʫʚʫʫ 100, ʟᴇʛʠʡʥ ʙװʣ 142 

ʪʦʦʣʦʛʜʩʦʥ ʙʘʡʥʘ. 2017 ʦʥʜ ʩʫʤʳʥ ʭʵʤʞʵʵʥʜ 37715 ʪʦʣʛʦʡ ʤʘʣ ʪʦʦʣʦʛʜʩʦʥ ʙᴇʛᴇᴇʜ 

7146 ʪʦʣʛʦʡ ʤʘʣ ʙʫʶʫ 18.9% ʙʫʫʨʩʘʥ ʙʘʡʥʘ. ʄʘʣʳʥ ʪʦʦ ʙʫʫʨʩʘʥ ʰʘʣʪʛʘʘʥ ʥʴ ʋʀʍ-ʳʥ 

ʪʦʛʪʦʦʣʦʦʨ ʉʵʣʵʥʛʵ, ɼʘʨʭʘʥ-ʋʫʣ , ɹʫʣʛʘʥ, ʊᴇʚ, ʍʵʥʪʠʡ ʘʡʤʛʫʫʜʳʥ ʩʫʤʜʳʛ ʛʘʟʘʨ 

ʪʘʨʠʘʣʘʥʛʠʡʥ ʙװʩ ʥʫʪʘʛ ʙʦʣʛʦʥ ʟʘʨʣʘʭʪʘʡ ʭʦʣʙʦʛʜʫʫʣʘʥ ʪᴇʨᴇᴇʩ ʵʨʯʠʤʞʩʵʥ ʤʘʣ ʘʞ 

ʘʭʫʡʛ ʜʵʤʞʠʞ ʙʵʣʯʵʵʨʠʡʥ ʤʘʣ ʘʞ ʘʭʫʡʛ ʙʫʫʨʫʫʣʘʭ ʙʦʜʣʦʛʦ ʙʘʨʠʤʪʘʣʞ ʙʘʡʛʘʘ ʪʫʣ 

ʤʘʣʯʠʜ, ʤʘʣ ʙװʭʠʡ ʠʨʛʵʜ, ʘʞ ʘʭʫʡʥ ʥʵʛʞ, ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʤʘʣʳʥ ʪʦʦʥʜ ʙʠʰ, ʯʘʥʘʨʪ 

ʘʥʭʘʘʨʯ ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. 

 

  
ɿʫʨʘʛ 2-10. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡ, ᴇʩᴇʣʪ, ʪᴇʨʣᴇᴇʨ. 
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ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʅʠʡʪ ʤʘʣ ʩװʨʛʠʡʥ 50.2%-ʠʡʛ ʭʦʥʴ, 28.7% -ʠʡʛ ʷʤʘʘ, 13.8%-ʠʡʛ װʭʵʨ, 7.3%-ʠʡʛ ʘʜʫʫ 

ʵʟʵʣʥʵ.  ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʵʢʦʣʦʛʠʡʥ ʪᴇʣᴇʚ ʙʘʡʜʘʣʜ ʤʘʣ ʘʞ ʘʭʫʡʥ װʟװװʣʞ ʙʫʡ 

ʥᴇʣᴇᴇʣʣʠʡʛ  ʪʦʛʪʦʦʭʳʥ ʪʫʣʜ ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡʥ ᴇʩᴇʣʪ ʙʦʣʦʥ ʙʵʣʯʵʵʨʠʡʥ ʪᴇʣᴇʚ 

ʙʘʡʜʣʳʥ ʩʫʜʘʣʛʘʘʛ ʭʘʨʛʘʣʟʘʥ װʟʥʵ.  

 

2012 ʦʥʜ 37 ʤʷʥʛʘʥ ʤʘʣ ʪʦʦʣʫʫʣʞ ʙʘʡʩʘʥ ʙʦʣ 2018 ʦʥʜ 30 ʤʷʥʛʘ ʙʦʣʞ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. 

ʄʘʣʳʥ ʪᴇʨʣᴇᴇʨ ʘʚʯ װʟʚʵʣ ʷʤʘʘʥʳ ʪʦʦ ʪʦʣʛʦʡ ʩװװʣʠʡʥ 7 ʞʠʣʜ 1.5 ʜʘʭʠʥ, ʭʦʥʴ, װʭʵʨ ʪʫʩ 

ʙװʨ 1.1 ʜʘʭʠʥ ʙʫʫʨʯ, ʭʘʨʠʥ ʘʜʫʫ 1.3 ʜʘʭʠʥ ᴇʩʩᴇʥ ʙʘʡʥʘ. ɸʜʫʫ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 3.8% 

ᴇʩʩᴇʥ ʙʦʣ װʭʵʨ 1.3%, ʭʦʥʴ 1.6%, ʷʤʘʘ 4.9%- ʠʘʨ ʪʫʩ ʪʫʩ ʙʫʫʨʯʵʵ. ʕʜʛʵʵʨ װʟװװʣʵʣʪʠʡʛ 

ʘʡʤʛʠʡʥ ʜʫʥʜʘʞʪʘʡ ʭʘʨʴʮʫʫʣʙʘʣ 1.6 ʭʫʚʠʘʨ ʙʘʛʘ ʙʘʡʥʘ. 

 

  
ɿʫʨʘʛ 2-11. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʤʘʣʳʥ  ʙװʪʵʮ, 2012 ʙʘ 2018 ʦʥ. 

 

ʄʘʣʳʥ ʟװʡ ʙʫʩ ʭʦʨʦʛʜʦʣ 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ 1771 ʙʘʡʛʘʘ ʥʴ ʘʡʤʛʠʡʥ ʭʵʤʞʵʵʛʵʵʨ 

ʭʦʨʦʛʜʩʦʥ ʤʘʣʳʥ 49%-ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. 

 

 
ɿʫʨʘʛ 2-12. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʤʘʣʳʥ ʟװʡ ʙʫʩ ʭʦʨʦʛʜʦʣ, 2012-2018 ʦʥ. 

 

ʄʘʣʳʥ ʟװʡ ʙʫʩ ʭʦʨʦʛʜʦʣ ʠʭ ʙʘʡʛʘʘ ʥʴ ʤʘʣʳʥ ʥʠʡʪ ʪʦʦ ʪʦʣʛʦʡ ʙʫʫʨʘʭʘʜ ʥᴇʣᴇᴇʣʩᴇʥ 

ʙᴇʛᴇᴇʜ ᴇʚʯʥʠʡ ʰʘʣʪʛʘʘʥʘʘʨ ʭʦʨʦʛʜʩʦʥ ʤʘʣʳʥ ʪʦʦ ʪᴇʜʠʡʣᴇʥ ʠʭ ʙʠʰ ʙʘʡʥʘ. 

 

ʆʨʭʦʥ ʩʫʤ ʥʴ 41.7 ʤʷʥʛʘʥ ʤʘʣʪʘʡ, ʤʘʣʳʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪ 1.4%. ʅʠʡʪ ʤʘʣʳʥ 

68%-ʠʡʛ ʙʦʛ ʤʘʣ, 32%-ʠʡʛ ʙʦʜ ʤʘʣ, װװʥʵʵʩ 26% װʭʵʨ, 6% ʘʜʫʫ, 0 05% ʪʵʤʵʵ ʵʟʵʣʞ 

ʙʘʡʥʘ. 
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ɿʫʨʘʛ 2-13. ʆʨʭʦʥ ʘʡʤʛʠʡʥ ʤʘʣʳʥ  ʙװʪʵʮ, ʭʦʨʦʛʜʩʦʥ ʤʘʣ, ʦʥʦʦʨ. 

 

ʄʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡʥ ᴇʩᴇʣʪʠʡʛ ʩװʨʛʠʡʥ ʙװʪʮʵʵʨ ʘʚʯ װʟʚʵʣ 2012-2018 ʦʥʳ ʭʦʦʨʦʥʜ ʪʵʤʵʵ 

7.6 ʜʘʭʠʥ ʙʫʫʨʯ, ʘʜʫʫ 2.9 ʜʘʭʠʥ, װʭʵʨ 1.8 ʜʘʭʠʥ, ʭʦʥʴ 1.3 ʜʘʭʠʥ, ʷʤʘʘ 1.7 ʜʘʭʠʥ ᴇʩʩᴇʥ 

ʙʘʡʥʘ. ʄʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡʥ ᴇʩᴇʣʪʠʡʛ ʪᴇʨᴇʣ ʙװʨʵʵʨ ʜʘʨʘʘʭ ʟʫʨʘʛʪ װʟװװʣʵʚ. 

 

 
ɿʫʨʘʛ 2-14. ʆʨʭʦʥ ʩʫʤʳʥ ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡʥ ᴇʩᴇʣʪ, ʪᴇʨʣᴇᴇʨ. 

 

ɾʘʚʭʣʘʥʪ. 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ ʪʫʩ ʩʫʤʘʥʜ 88 ʤʷʥʛʘʥ ʤʘʣ ʪʦʦʣʦʛʜʩʦʥʦʦʩ 6% ʙʫʶʫ 4.9 

ʤʷʥʛʘʥ ʘʜʫʫ, 11.7% ʙʫʶʫ 10.3 ʤʷʥʛʘʥ װʭʵʨ, 46.9% ʙʫʶʫ 41.3 ʤʷʥʛʘʥ ʭʦʥʴ, 36% ʙʫʶʫ 

31.7 ʤʷʥʛʘʥ ʷʤʘʘ ʪʦʦʣʦʛʜʞʵʵ. ʄʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡʥ ᴇʩᴇʣʪʠʡʛ װʟʚʵʣ 2009 ʦʥʜ 132 ʤʷʥʛʘʥ 

ʤʘʣʪʘʡ ʙʘʡʩʘʥ ʩʫʤ 2010 ʦʥʜ 81.7 ʤʷʥʛʘʥ ʤʘʣʪʘʡ ʙʦʣʞ ʜʘʨʫʡ 1.6 ʜʘʭʠʥ ʙʫʶʫ 38%- ʠʘʨ 

ʙʫʫʨʯʵʵ. ʉװװʣʠʡʥ 10 ʞʠʣʠʡʥ ʤʘʣʳʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪ 3.1 ʙʘʡʛʘʘ ʥʴ 2009-2010 ʦʥʜ ʠʭ 

ʭʵʤʞʵʵʛʵʵʨ ʭʦʨʦʛʜʩʦʥʪʦʡ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʥʘ. 2009-2010 ʦʥʳ ʟʫʜʳʥ ʭʦʨʦʛʜʣʳʛ ʵʩ 

ʪʦʦʮʚʦʣ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪ 1.2% ʙʘʡʥʘ. ʊʠʡʤʵʵʩ ʩʘʚ ʥʫʪʛʠʡʥ ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡʥ 

ʭʵʪʠʡʥ ᴇʩᴇʣʪʠʡʛ ʪʦʦʮʦʭʜʦʦ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʞʠʡʛ ʙʘʨʠʤʪʣʘʭ ʥʴ ʟʦʭʠʩʪʦʡ ʙʦʣʥʦ. 
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ɿʫʨʘʛ 2-15. ɾʘʚʭʣʘʥʪ ʩʫʤʳʥ ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡ, ʦʥʦʦʨ, ʪᴇʨʣᴇᴇʨ. 

 

ʍʦʥʛʦʨ ʩʫʤʘʥʜ 2018 ʦʥʜ 165314 ʤʘʣ ʪʦʦʣʦʛʜʩʦʥ, װװʥʵʵʩ ʘʜʫʫ 5% ʙʫʶʫ 8264, װʭʵʨ 9.8% 

ʙʫʶʫ 16267, ʭʦʥʴ 53% ʙʫʶʫ 87572, ʷʤʘʘ 32.2% ʙʫʶʫ 53211 ʪʫʩ ʪʫʩ ʪʦʦʣʦʛʜʩʦʥ ʙʘʡʥʘ. 

ʊʫʩ ʩʫʤʘʥʜ ʪʵʤʵʵ  ʪʦʦʣʦʛʜʦʦʛװʡ. 

 

 
ɿʫʨʘʛ 2-16. ʍʦʥʛʦʨ ʩʫʤʳʥ ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡ, ʙװʪʵʮ, ᴇʩᴇʣʪ ʪᴇʨʣᴇᴇʨ. 

 

ʍʦʥʛʦʨ ʩʫʤʘʥʜ 2018 ʦʥʜ 1497 ʪʦʤ ʤʘʣ ʭʦʨʦʛʜʩʦʥ ʥʴ ᴇʤʥᴇʭ ʦʥʦʦʩ 5.8 ʜʘʭʠʥ ʙʫʫʨʩʘʥ 

ʭʵʜʠʡ ʯ ʩװװʣʠʡʥ ʞʠʣװװʜʠʡʥ ʜʫʥʜʞʘʘʨ 2000 ʦʨʯʠʤ ʪʦʣʛʦʡ ʤʘʣ ʟװʡ ʙʫʩʘʘʨ ʭʦʨʦʛʜʦʞ 

ʙʘʡʥʘ. 

 

 
ɿʫʨʘʛ 2-17. ʍʦʥʛʦʨ ʩʫʤʳʥ ʤʘʣʳʥ ʟװʡ ʙʫʩ ʭʦʨʦʛʜʦʣ, ʦʥʦʦʨ. 

 

ɸʡʤʛʠʡʥ ʭʵʤʞʵʵʛʵʵʨ ʭʦʨʦʛʜʩʦʥ ʤʘʣʳʥ 40.3% ʥʴ ʪʫʩ ʩʫʤʘʥʜ ʥʦʦʛʜʦʞ ʙʘʡʥʘ.  
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ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʥʫʪʘʛʪ ʥʠʡʪ 325837 ʤʘʣ ʙʘʡʛʘʘʛʘʘʩ 0.01% ʙʫʶʫ 25 ʪʵʤʵʵ, 5.5% ʙʫʶʫ 

18 ʤʷʥʛʘʥ ʘʜʫʫ, 12.8% ʙʫʶʫ 41.8 ʤʷʥʛʘʥ װʭʵʨ, 48.8% ʙʫʶʫ 159 ʤʷʥʛʘʥ ʭʦʥʴ 32.8% ʙʫʶʫ 

106.39 ʤʷʥʛʘʥ ʷʤʘʘ ʙʘʡʥʘ. ʉʘʚ ʥʫʪʛʠʡʥ ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʩᴇʣʪ 3.3% 

ʪʘʡ ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ 22%-ʠʘʨ ʠʣװװ ʙʘʡʥʘ. 

 

ɻʘʟʘʨ ʪʘʨʠʘʣʘʥ. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨ װʥʜʩʵʥʜʵʵ ʫʫʨʭʘʡʥ ʣʠʮʝʥʟʠʡʥ 

ʪʘʣʙʘʡʜ ʭʘʤʘʘʨʜʘʛ ʫʯʠʨ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ ʵʨʭʣʵʭ ʙʦʣʦʤʞ ʭʦʤʩ. ɾʠʣ ʙװʨ 20 -25 ʛʘ 

ʪʘʣʙʘʡʜ ʪᴇʤʩ, 5-8 ʛʘ ʪʘʣʙʘʡʜ ʭװʥʩʥʠʡ ʥʦʛʦʦ ʪʘʨʠʘʣʜʘʛ ʙʘʡʥʘ. 2014 ʦʥʜ 50 ʦʨʯʠʤ ʛʘ 

ʪʘʣʙʘʡʜ ʪᴇʤʩ ʪʘʨʠʘʣʞ ʙʘʡʩʘʥ ʙʦʣ 2018 ʦʥʜ 1.9 ʜʘʭʠʥ ʙʫʶʫ 26.5 ʛʘ ʙʦʣʞ ʙʫʫʨʩʘʥ 

ʙʘʡʥʘ. 

 

ʊᴇʤʩ, ʭװʥʩʥʠʡ ʥʦʛʦʦ ʪʘʨʠʘʣʘʣʪʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʞʘʘʨ װʟʚʵʣ ʥʠʡʪ ʪʘʨʠʘʣʩʘʥ 

ʪʘʣʙʘʡʥ 75 ʦʨʯʠʤ ʭʫʚʴʜ ʪᴇʤʩ, 25 ʦʨʯʠʤ ʭʫʚʴʜ ʭװʥʩʥʠʡ ʥʦʛʦʦ ʪʘʨʠʘʣʞ ʠʨʞʵʵ. 2018 ʦʥʜ 

26.5 ʛʘ ʪʘʣʙʘʡʜ ʪᴇʤʩ ʪʘʨʠʘʣʞ 296.5 ʪʦʥʥ ʫʨʛʘʮ, 8 ʛʘ-ʜ ʭװʥʩʥʠʡ ʥʦʛʦʦ ʪʘʨʠʘʣʞ 121.7 

ʪʦʥʥ ʫʨʛʘʮ ʘʚʯʵʵ. ʍװʥʩʥʠʡ ʥʦʛʦʦʥʳ ʥʠʡʪ ʪʘʨʠʘʣʩʘʥ ʪʘʣʙʘʡʥ 21% ʙʘʡʮʘʘ, 28.7% 

ʤʘʥʞʠʥ, 22.7% ʣʫʫʚʘʥ, 17.6% ʩʦʥʛʠʥʦ, 7.2% ᴇʨʛᴇʩʪ ʭʵʤʭ, 2.5% ʫʣʘʘʥ ʣʦʦʣʴ, 0.2%  

ʙʫʩʘʜ ʥʘʨʠʡʥ ʥʦʛʦʦ ʪʘʨʠʘʣʩʘʥ ʙʘʡʥʘ. 

 

  
ɿʫʨʘʛ 2-18. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʪᴇʤʩ ʭװʥʩʥʠʡ ʥʦʛʦʦ ʪʘʨʠʘʣʘʣʪ-ʛʘ, ʫʨʛʘʮïʪʥ. 

 

ʉװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʜʫʥʜʞʘʘʨ 1 ʛʘ ʪʘʣʙʘʡʛʘʘʩ 7.1 ʪʥ ʪᴇʤʩ, 7.3 ʪʥ ʭװʥʩʥʠʡ ʥʦʛʦʦ ʭʫʨʘʘʥ 

ʘʚʯ ʙʘʡʛʘʘ ʙʘ ʪʘʡʣʘʥʪ ʦʥʜ 2014 ʦʥʦʦʩ ʜʘʨʫʡ 2.3 ʜʘʭʠʥ ʠʭ ʪᴇʤʩ, 2.2 ʜʘʭʠʥ ʠʭ ʭװʥʩʥʠʡ 

ʥʦʛʦʦ  ʘʚʩʘʥ ʙʘʡʥʘ. 2018 ʦʥʳ ʪᴇʤʩʥʠʡ 1 ʛʘ-ʛʠʡʥ ʫʨʛʘʮʳʛ ʘʡʤʛʠʡʥ ʜʫʥʜʘʞʪʘʡ 

ʭʘʨʴʮʫʫʣʙʘʣ 17.9%-ʠʘʨ ʜʦʦʛʫʫʨ, ʭװʥʩʥʠʡ ʥʦʛʦʦ 19.7%-ʠʘʨ ʠʣװװ ʙʘʡʥʘ. 

 

  
ɿʫʨʘʛ 2-19. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ 1 ʛʘ-ʠʡʥ ʫʨʛʘʮ. 
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ʪᴇʤʩ  ʭװʥʩʥʠʡ ʥʦʛʦʦ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              75 

 

 

ʆʨʭʦʥ ʩʫʤʘʥʜ 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ 201.8 ʛʘ ʪʘʣʙʘʡʜ ʪᴇʤʩ, 1003.2 ʛʘ ʪʘʣʙʘʡʜ ʭװʥʩʥʠʡ 

ʥʦʛʦʦ ʪʘʨʠʘʣʞʵʵ. ʊʫʩ ʩʫʤʘʥʜ ʫʩʣʘʣʪʳʥ ʩʠʩʪʝʤ ʘʰʠʛʣʘʥ ʐʘʨʳʥ ʛʦʣ ʜʘʛʫʫ 700 ʛʘʨʫʡ 

ʠʨʛʵʜ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ ʵʨʭʵʣʞ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 250 ʛʘʨʫʡ ʛʘ ʪʘʣʙʘʡʜ ʪᴇʤʩ, 1000 ʛʘʨʫʡ ʛʘ 

ʪʘʣʙʘʡʜ ʭװʥʩʥʠʡ ʥʦʛʦʦ ʪʘʨʠʘʣʜʘʛ. 

 

 
ɿʫʨʘʛ 2-20. ʆʨʭʦʥ ʩʫʤʳʥ ʪʘʨʠʘʣʩʘʥ ʪʘʣʙʘʡ, ʛʘ, ʫʨʛʘʮ, ʪᴇʨʣᴇᴇʨ. 

 

ɾʠʣʜ ʜʫʥʜʞʘʘʨ 3 ʤʷʥʛʘʥ ʪʥ ʪᴇʤʩ, 13 ʤʷʥʛʘʥ ʪʥ ʭװʥʩʥʠʡ ʥʦʛʦʦ ʭʫʨʘʘʥ ʘʚʯ ʟʘʭ ʟʵʵʣʜ 

ʙʦʨʣʫʫʣʜʘʛ. ʊᴇʤʩ, ʭװʥʩʥʠʡ ʥʦʛʦʦ ʠʭʵʚʯʣʵʥ ʪʘʨʠʘʣʜʘʛ ʫʯʨʘʘʩ ʟᴇʚʭᴇʥ ʫʩʘʣʛʘʘʪʘʡʛʘʘʨ 

ʪʘʨʠʘʣʘʥ ʵʨʭʵʣʜʵʛ, ʫʩʘʣʛʘʘʥʳ ʛʦʣ ʵʭ װװʩʚʵʨ ʥʴ ʐʘʨʳʥ ʛʦʣ ʙʦʣʜʦʛ. ʍʵʵʨʠʡʥ 

ʩʫʜʘʣʛʘʘʥʳ ʷʚʮʘʜ ʘʞʠʛʣʘʛʜʩʘʥ ʥʵʛ ʛʦʣ ʵʢʦʣʦʛʠʡʥ ʘʩʫʫʜʘʣ ʙʦʣ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ 

ʵʨʭʣʵʛʯʜʠʡʥ ʭʵʨʵʛʣʵʞ ʙʫʡ ʭʦʨ, ʙʦʨʜʦʦ ʙʘʡʚ. ʍʦʨ ʙʦʨʜʦʦʥʳ ʪʘʣʘʘʨ ʛʘʨʛʘʩʘʥ ʤʵʜʵʵ 

ʘʣʙʘʥ ʸʩʦʦʨ ʙװʨʪʛʵʣʜ ʙʘʡʭʛװʡ ʙʦʣʦʚʯ ʙʦʜʠʪ ʙʘʡʜʘʣ ʜʵʵʨ ʭʦʨ ʙʦʨʜʦʦʛ ʙװʭ ʪʘʨʠʘʣʘʥʯʠʜ 

ʭʵʨʵʛʣʵʜʵʛ, ʪʝʭʥʦʣʦʛʠʡʥ ʷʤʘʨ ʥʵʛ ʪʦʜʦʨʭʦʡ ʭʷʥʘʣʪ ʙʘʡʭʛװʡ, ʟʘʨʠʤ ʞʠʣ ʤʘʰ ʠʭ 

ʭʵʤʞʵʵʛʵʵʨ ʭʵʨʵʛʣʵʜʵʛ  ʛʵʩʵʥ ʤʵʜʵʵ ʙʠʡ.  

 

ʍʦʥʛʦʨ ʩʫʤ ʥʴ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ װʨ ʪʘʨʠʘʥʳ ʛʦʣ ʙװʩ ʥʫʪʘʛ, ʞʠʣʜ ʜʫʥʜʞʘʘʨ 13000 ʛʘ 

ʪʘʣʙʘʡʜ װʨ ʪʘʨʠʘ, 230 ʦʨʯʠʤ ʛʘ ʪʘʣʙʘʡʜ ʪᴇʤʩ, 150 ʛʘ-ʜ ʭװʥʩʥʠʡ ʥʦʛʦʦ, 600 ʛʘʨʫʡ ʛʘ 

ʪʘʣʙʘʡʜ ʪʵʞʵʵʣʠʡʥ ʫʨʛʘʤʘʣ, 4800 ʛʘ ʪʘʣʙʘʡʜ ʪʝʭʥʠʢʠʡʥ ʫʨʛʘʤʘʣ ʪʘʨʠʘʣʜʘʛ ʘʞʵʵ. 2018 

ʦʥʳ ʙʘʡʜʣʘʘʨ 255 ʛʘ ʪʘʣʙʘʡʜ ʪᴇʤʩ, 156 ʛʘ ʪʘʣʙʘʡʜ ʭװʥʩʥʠʡ ʥʦʛʦʦ, 11944.6 ʛʘ-ʜ װʨ 

ʪʘʨʠʘ, 2487.7 ʛʘ-ʜ ʪʵʞʵʵʣʠʡʥ ʫʨʛʘʤʘʣ, 4072 ʛʘ ʪʘʣʙʘʡʜ ʪʝʭʥʠʢʠʡʥ ʫʨʛʘʤʘʣ ʪʫʩ ʪʫʩ 

ʪʘʨʠʘʣʩʘʥ ʙʘʡʥʘ. 

 

 
ɿʫʨʘʛ 2-21. ʍʦʥʛʦʨ ʩʫʤʳʥ ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡ, ʦʥʦʦʨ ʪᴇʨʣᴇᴇʨ. 
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ʊʝʭʥʠʢʠʡʥ ʫʨʛʘʤʘʣ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              76 

 

 

ʍʦʥʛʦʨ ʩʫʤʳʥ ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ ʪᴇʜʠʡʣᴇʥ ᴇᴇʨʯʣᴇʣʪʛװʡ ʙʦʣʦʚʯ ʪʵʞʵʵʣʠʡʥ 

ʫʨʛʘʤʘʣ ʪʘʨʠʘʣʘʣʪ 2018 ʦʥʜ ᴇʤʥᴇʭ ʦʥʦʦʩ 27.6 ʜʘʭʠʥ ʥʵʤʵʛʜʵʞ ʦʛʮʦʤ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʙʠʡ 

ʙʦʣʛʦʞʵʵ. תʨ ʪʘʨʠʘʥʳ ʪʘʣʙʘʡ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʭʵʣʙʵʣʟʵʣʪʵʡ ʙʦʣʦʚʯ  2016 ʦʥʜ ᴇʤʥᴇʭ 

ʦʥʦʦʩ ʜʘʨʫʡ 3000 ʛʘ ʪʘʣʙʘʡʛʘʘʨ ʙʘʛʘ ʪʘʨʠʘʣʞ, 2017 ʦʥʜ 3354 ʛʘ ʪʘʣʙʘʡʜ ʠʣװװ 

ʪʘʨʠʘʣʩʘʥ ʙʘʡʥʘ. ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʥʠʡʪ ʪᴇʤʩ ʪʘʨʠʘʣʘʣʪʳʥ 42.3%, ʭװʥʩʥʠʡ ʥʦʛʦʦʥʳ 

 ʨ ʪʘʨʠʘ 100%, ʪʵʞʵʵʣʠʡʥ ʫʨʛʘʤʣʳʥ 99.4%, ʪʝʭʥʠʢʠʡʥ ʫʨʛʘʤʣʳʥ 98.8% ʪʫʩװ ,12.3%

ʩʫʤʘʥʜ ʥʦʦʛʜʦʞ ʙʘʡʥʘ. 

 

2018 ʦʥʜ 3386.3 ʪʥ ʪᴇʤʩ, 2197.5 ʪʥ ʭװʥʩʥʠʡ ʥʦʛʦʦ, 10296.2 ʪʥ װʨ ʪʘʨʠʘ, 3760 ʪʥ 

ʪʵʞʵʵʣʠʡʥ ʫʨʛʘʤʘʣ, 472.5 ʪʥ ʪʝʭʥʠʢʠʡʥ ʫʨʛʘʤʘʣ ʭʫʨʘʘʥ ʘʚʯʵʵ. ʋʨʛʘʮ ʭʫʨʘʘʣʪʳʥ 

ʜʠʥʘʤʠʢʠʡʛ ʘʚʯ װʟʚʵʣ ʞʠʣʜ ʜʫʥʞʘʘʨ 2400 ʪʥ ʪᴇʤʩ, 1550 ʪʥ ʭװʥʩʥʠʡ ʥʦʛʦʦ, 11800 ʪʥ װʨ 

ʪʘʨʠʘ, 1360 ʪʥ ʪʵʞʵʵʣʠʡʥ ʫʨʛʘʤʘʣ, 1400 ʪʥ ʪʝʭʥʠʢʠʡʥ ʫʨʛʘʤʘʣ ʭʫʨʘʘʥ ʘʚʜʘʛ ʙʘʡʥʘ. 

ʋʨʛʘʮʳʥ ʤʵʜʵʵʛ ʜʘʨʘʘʭ ʟʫʨʛʘʘʨ ʩװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʜװʥʛʵʵʨ ʭʘʨʫʫʣʘʚ. 

 

 
ɿʫʨʘʛ 2-22. ʍʦʥʛʦʨ ʩʫʤʳʥ ʫʨʛʘʮ, ʪʥ, ʪᴇʨʣᴇᴇʨ. 

 

1 ʛʘ ʪʫʪʤʘʘʩ  2018 ʦʥʜ ʪᴇʤʩ 13.3 ʪʥ, ʭװʥʩʥʠʡ ʥʦʛʦʦ 14.1ʪʥ, װʨ ʪʘʨʠʘ 0.9 ʪʥ, ʪʵʞʵʵʣʠʡʥ 

ʫʨʛʘʤʘʣ 1.3 ʪʥ, ʪʝʭʥʠʢʠʡʥ ʫʨʛʘʤʘʣ 0.12 ʪʥ ʪʫʩ ʪʫʩ ʭʫʨʘʘʥ ʘʚʯʵʵ. 1 ʛʘ ʪʫʪʤʘʘʩ ʘʚʘʭ 

ʫʨʛʘʮʳʥ ʜʠʥʘʤʠʢ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʘʚʯ װʟʚʵʣ ʪᴇʤʩʥʠʡ ʫʨʛʘʮ ʭʘʨʴʮʘʥʛʫʡ ʞʠʛʜ ᴇʩᴇʣʪʪʵʡ, 

ʭװʥʩʥʠʡ ʥʦʛʦʦ 2018 ʦʥʜ ᴇʤʥᴇʭ ʞʠʣʵʵʩ 1,9 ʜʘʭʠʥ ᴇʩʩᴇʥ ʙʦʣʦʚʯ ᴇʤʥᴇʭ ʦʥʫʫʜʘʜ ʥʵʣʵʵʜ 

ʫʨʛʘʮ ʘʣʜʩʘʥ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. תʨ ʪʘʨʠʘʥʳ ʪʘʡʣʘʥʪ ʭʫʛʘʮʘʘʥʳ ʫʨʛʘʮʳʛ ᴇʤʥᴇʭ ʦʥʪʦʡ 

ʭʘʨʴʮʫʫʣʙʘʣ 28.6% ʠʘʨ ᴇʩʩᴇʥ װʟװװʣʵʣʪ ʭʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʙʦʣʦʚʯ 2014 ʦʥʪʦʡ 

ʭʘʨʴʮʫʫʣʙʘʣ 1.6 ʜʘʭʠʥ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. ʊʵʞʵʵʣʠʡʥ ʫʨʛʘʤʘʣ 2015 ʦʥʜ ʛʘ ʪʫʪʤʘʘʩ 16.3 ʪʥ 

ʫʨʛʘʮ ʘʚʯ ʙʘʡʩʘʥ ʙʦʣʦʚʯ ʙʫʩʘʜ ʞʠʣװװʜʵʜ 1.3-1.5 ʪʥ ʫʨʛʘʮ ʘʚʯʵʵ. ʊʝʭʥʠʢʠʡʥ ʫʨʛʘʤʣʳʥ 

ʫʨʛʘʮ ʤᴇʥ ʥʵʣʵʵʜ ʠʭ ʙʫʫʨʩʘʥ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʉװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʜʫʥʜʞʘʘʨ  ʞʠʣʜ 

ʪᴇʤʩ 10 ʪʥ, ʭװʥʩʥʠʡ ʥʦʛʦʦ 10.7 ʪʥ, װʨ ʪʘʨʠʘ 0.97 ʪʥ, ʪʵʞʵʵʣʠʡʥ ʫʨʛʘʤʘʣ  4.5 ʪʥ, 

ʪʝʭʥʠʢʠʡʥ ʫʨʛʘʤʘʣ 0.27 ʪʥ ʪʫʩ ʪʫʩ ʘʚʯʵʵ. 
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ʊᴇʤʩ  ʍװʥʩʥʠʡ ʥʦʛʦʦ  תʨ ʪʘʨʠʘ  

ʊʵʞʵʵʣʠʡʥ ʫʨʛʘʤʘʣ  ʊʝʭʥʠʢʠʡʥ ʫʨʛʘʤʘʣ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              77 

 

 
ɿʫʨʘʛ 2-23. ʍʦʥʛʦʨ ʩʫʤʳʥ 1 ʛʘ ʪʘʣʙʘʡʥ ʫʨʛʘʮʳʥ ʜʠʥʘʤʠʢ ᴇᴇʨʯʣᴇʣʪ, ʫʨʛʘʮʳʥ ʪᴇʨʣᴇᴇʨ. 

 

1 ʛʘ-ʥ ʫʨʛʘʮʳʥ ʭʵʤʞʵʵʛ ʘʡʤʛʠʡʥ ʜʫʥʜʘʞʪʘʡ ʭʘʨʴʮʫʫʣʙʘʣ ʪᴇʤʩ 0.8%-ʠʘʨ ʠʣװװ, ʭװʥʩʥʠʡ 

ʥʦʛʦʦ 11%-ʠʘʨ ʠʭ, ʪʵʞʵʵʣʠʡʥ ʫʨʛʘʤʘʣ 23.1%-ʠʘʨ ʙʘʛʘ, ʪʝʭʥʠʢʠʡʥ ʫʨʛʘʤʘʣ 1.5 ʜʘʭʠʥ 

ʙʘʛʘ ʫʨʛʘʮ ʘʚʯʵʵ. 

 

ɾʘʚʭʣʘʥʪ ʩʫʤ ʥʴ 2018 ʦʥʜ 53 ʛʘ ʪʘʣʙʘʡʜ ʪᴇʤʩ, 116 ʛʘ ʪʘʣʙʘʡʜ ʭװʥʩʥʠʡ ʥʦʛʦʦ, 8287 ʛʘ 

ʪʘʣʙʘʡʜ װʨ ʪʘʨʠʘ ʪʘʨʠʘʣʞʵʵ. ʊʘʨʠʘʣʘʣʪʳʥ ʩװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʜʫʥʜʞʘʘʨ 50 ʦʨʯʠʤ ʛʘ 

ʪʘʣʙʘʡʜ ʪᴇʤʩ, 110 ʦʨʯʠʤ ʛʘ ʪʘʣʙʘʡʜ ʭװʥʩʥʠʡ ʥʦʛʦʦ, 7300 ʦʨʯʠʤ ʛʘ ʪʘʣʙʘʡʜ װʨ ʪʘʨʠʘ 

ʪʘʨʠʘʣʩʘʥ ʙʘʡʥʘ. 2018 ʦʥʜ 8306 ʪʥ װʨ ʪʘʨʠʘ, 584.1 ʪʥ ʪᴇʤʩ, 1262.4 ʪʥ ʭװʥʩʥʠʡ ʥʦʛʦʦ 

ʭʫʨʘʘʥ ʘʚʩʘʥ ʥʴ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʥʠʡʪ ʭʫʨʘʘʩʘʥ ʪᴇʤʩʥʠʡ 1.7%, ʭװʥʩʥʠʡ ʥʦʛʦʦʥʳ 2.7%, 

 ʥʩʥʠʡ ʥʦʛʦʦʥʳװʨ ʪʘʨʠʘ ʪᴇʤʩ ʭװ ʨ ʪʘʨʠʘʥʳ 4.4%-ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. ɾʘʚʭʣʘʥʪ ʩʫʤʳʥװ

ʪʘʨʠʘʣʩʘʥ ʪʘʣʙʘʡ, ʫʨʛʘʮʳʥ ʭɻ ʤʞʵʵʛ ˭͎ͯͪ͊ 2-24-ʜ װʟװװʣʵʚ. 

 

  
ɿʫʨʘʛ 2-24. ɾʘʚʭʣʘʥʪ ʩʫʤʳʥ ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡ, ʛʘ, ʫʨʛʘʮ, ʪʥ. 

 

2016 ʦʥʜ ʭʘʤʛʠʡʥ ʠʭ ʙʫʶʫ 64 ʛʘ ʪʘʣʙʘʡʜ ʪᴇʤʩ ʪʘʨʠʘʣʩʘʥ ʥʴ ᴇʤʥᴇʭ ʦʥʦʦʩ ʜʘʨʫʡ 2.1 

ʜʘʭʠʥ ʠʭ, 2017 ʦʥʦʦʩ 4.9%-ʠʘʨ, 2018 ʦʥʦʦʩ 20.8%-ʠʘʨ ʠʣװװ ʙʘʡʥʘ.  ʄᴇʥ 2016 ʦʥʜ 141 

ʛʘ ʪʘʣʙʘʡʜ ʭװʥʩʥʠʡ ʥʦʛʦʦ ʪʘʨʠʘʣʩʘʥ ʥʴ ᴇʤʥᴇʭ ʞʠʣʵʵʩ 41.3%-ʠʘʨ,  ʙʫʩʘʜ ʞʠʣʵʵʩ 21.6-

62.1%-ʠʘʨ ʠʣװװ ʙʘʡʥʘ. ɻʵʪʵʣ ʵʥʵ ʦʥʜ װʨ ʪʘʨʠʘʥʳ ʪʘʣʙʘʡ ʙʫʩʘʜ ʞʠʣʵʵʩ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ 

ʙʫʶʫ 5870 ʛʘ-ʜ ʪʘʨʠʘʣʩʘʥ ʙʘ ʵʥʵ ʥʴ ᴇʤʥᴇʭ ʞʠʣʵʵʩ 21%-ʠʘʨ, ʜʘʨʘʘʭ ʞʠʣװװʜʵʵʩ 36.4-

41.2%-ʠʘʨ ʙʘʛʘ ʙʘʡʥʘ. 1 ʛʘ ʪʫʪʤʘʘʩ ʘʚʩʘʥ  ʫʨʛʘʮʳʥ ʭʵʤʞʵʵʛ ˭͎ͯͪ͊ 2-25-ʜ װʟװװʣʵʚ. 
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ɿʫʨʘʛ 2-25. ɾʘʚʭʣʘʥʪ ʩʫʤʳʥ ʥʵʛʞ ʪʘʣʙʘʡʛʘʘʩ ʘʚʩʘʥ ʫʨʛʘʮ, ʪʥ. 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʥʫʪʘʛʪ ʭʘʤʨʘʭ ʩʫʤʜʳʥ ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡʛ ʜʘʨʘʘʭ ʟʫʨʛʘʘʨ ʥʵʛʪʛʵʥ 

 .ʣʵʚװװʟװ

 

 
ɿʫʨʘʛ 2-26. ʊᴇʤʩ, ʭװʥʩʥʠʡ ʥʦʛʦʦʥʳ ʪʘʨʠʘʣʩʘʥ ʪʘʣʙʘʡ, ʦʥʦʦʨ. 

 

 
ɿʫʨʘʛ 2-27. ʉʘʚ ʥʫʪʛʠʡʥ װʨ ʪʘʨʠʘ ʪʘʨʠʘʣʘʣʪ, ʩʫʤʘʘʨ. 

 

ʉʘʚ ʥʫʪʛʠʡʥ ʜװʥʛʵʵʨ װʨ ʪʘʨʠʘʛ ʍʦʥʛʦʨ, ɾʘʚʭʣʘʥʪ ʩʫʤʜ ʪʘʨʠʘʣʘʭ ʙʘ 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ 

18602.2 ʪʥ װʨ ʪʘʨʠʘ ʭʫʨʘʘʥ ʘʚʩʘʥ ʙʘʡʥʘ. 

 

1 ʭװʥʜ ʥʦʦʛʜʦʭ ʥʠʡʪ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪ. ɼʅɹ װʡʣʜʚʵʨʣʵʣʪʠʡʛ ʘʡʤʛʠʡʥ ʜװʥʛʵʵʨ 

ʪʦʦʮʦʞ ʜʘʨʘʘʭ ʟʫʨʛʘʘʨ װʟװװʣʵʚ. 
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ɿʫʨʘʛ 2-28. ɼʘʨʭʘʥ-ʋʫʣ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɼʅɹ, ʩʘʷ ʪᴇʛ., 1 ʭװʥʜ ʥʦʦʛʜʦʭ ɼʅɹ, ʩʘʷ ʪᴇʛ. 

 

ʉʘʚ ʛʘʟʘʨ 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ 1 ʠʭ ʥʘʷʜ ʪᴇʛʨᴇʛʠʡʥ ɼʅɹ װʡʣʜʚʵʨʣʵʩʵʥ ʥʴ ʫʣʩʳʥ ɼʅɹ- 

ʠʡ 3.3%-ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ɼʅɹ ʩʘʚ ʥʫʪʘʛʪ ʜʫʥʜʞʘʘʨ 10 ʩʘʷ.ʪᴇʛ ʙʘʡʛʘʘ  

ʥʴ ʫʣʩʳʥ װʟװװʣʵʣʪʵʵʩ ʜʘʨʫʡ 2 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʥʘ. ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʥʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ 

ʜʦʪʦʦʜʳʥ ʥʠʡʪ ʙװʪʵʵʛʜʵʭװװʥ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʫʚʴʜ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 4.4% ᴇʩʩᴇʥ ʙʦʣ 

ɼʘʨʭʘʥ-ʋʫʣ  ʘʡʤʘʛʪ 2.1%  ʙʘʡʥʘ.  

 

  
ɿʫʨʘʛ 2-29. ɼʅɹ, ʩʘʷ ʪᴇʛʨᴇʛᴇᴇʨ, ɼʅɹ-ʜ ʩʘʚ ʥʫʪʛʠʡʥ ʵʟʣʵʭ %. 

 

2018 ʦʥʳ ʙʘʡʜʣʘʘʨ ʩʘʚ ʥʫʪʘʛʪ 1074.405 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛʠʡʥ ɼʅɹ װʡʣʜʚʵʨʣʵʩʵʥ ʙʦʣ 

ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ 32,582.629 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛʠʡʥ ɼʅɹ װʡʣʜʚʵʨʣʵʞʵʵ. 

 

ʍᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ. ɸʡʤʛʫʫʜʳʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʙʘʡʜʣʳʛ ʘʚʯ װʟʚʵʣ ʞʠʛʜ ᴇʩᴇʣʪ 

ʘʞʠʛʣʘʛʜʘʭʛװʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 2015 ʦʥʜ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʘʛ 56,858 ʩʘʷ ʪᴇʛʨᴇʛʠʡʥ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪ ʭʠʡʩʵʥ ʙʦʣ 2018 ʦʥʜ 90,235.8 ʩʘʷ ʪᴇʛʨᴇʛ ʙʦʣʞ ʙʘʨʘʛ 2 ʜʘʭʠʥ ᴇʩʩᴇʥ, ʭʘʨʠʥ  

2017 ʦʥʳ װʟװװʣʵʣʪʵʵʨ ᴇʤʥᴇʭ ʦʥʦʦʩʦʦ 2 ʜʘʭʠʥ ʙʘʛʘ ʙʦʣʞ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. ʕʥʵ ʥʴ 

ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ᴇʩᴇʣʪ ʞʠʛʜ ʙʫʩ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʩᴇʣʪʠʡʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʠʣʪʛʵʥʵ. 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʫʚʴʜ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 37,7 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 

ʭʠʡʛʜʵʞ ʙʘʡʛʘʘ ʥʴ ɼʘʨʭʘʥ-ʋʫʣ  ʘʡʤʛʘʘʩ ʜʘʨʫʡ 2 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʥʘ. 
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ɿʫʨʘʛ 2-30. ɼʘʨʭʘʥ-ʫʫʣ, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ, ʩʘʷ.ʪᴇʛ, ʦʥʦʦʨ, ʥʠʡʪ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪ ʙʘ ʩʘʚ ʥʫʪʛʠʡʥ  ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ, ʩʘʷ.ʪᴇʛ., ʦʥʦʦʨ. 

 

ʉʘʚ ʥʫʪʛʠʡʥ ʥʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ ʭʘʨʴʮʫʫʣʞ ˭͎ͯͪ͊ 2-30-ʜ װʟװװʣʵʚ. 

2015 ʦʥʜ ʥʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 1.8%, 2016 -2017 ʦʥʜ 1.3% ʠʡʛ ʪʫʩ ʪʫʩ ʵʟʵʣʞ ʙʘʡʩʘʥ 

ʙʦʣ 2018 ʦʥʜ ʥʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʜᴇʥʛᴇʞ 0.8% ʪʫʩ ʩʘʚ ʥʫʪʘʛʪ ʥʦʦʛʜʦʞ ʙʘʡʥʘ. 

 ʨװʟʵʭʵʜ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʵʥʵ ʩʘʚ ʥʫʪʘʛʪ ʤʘʰ ʙʘʛʘ ʭʵʤʞʵʵʪʵʡ, ʫʣʤʘʘʨ ʞʠʣ ʙװ ʥʵʵʩװת

ʙʫʫʨʯ ʙʘʡʛʘʘ ʫʯʨʘʘʩ ʩʘʚ ʥʫʪʛʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʩᴇʣʪ ʩʫʣ ʙʘʡʛʘʘʛ ʜʘʚʭʘʨ ʠʣʪʛʵʞ 

ʙʘʡʥʘ.  

 

ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʭʵʤʞʵʵ, ʪװװʥʠʡ ᴇʩᴇʣʪ ʙʫʫʨʘʣʪ ʥʴ ʪʫʭʘʡʥ ʩʘʚ 

ʥʫʪʛʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʩᴇʣʪ, ʫʣʤʘʘʨ ʥʠʡʛʤʠʡʥ ʭᴇʛʞʣʠʡʥ ʭʫʨʜʮʳʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʜʘʛ. 

ʉʘʚ ʥʫʪʘʛʪ ʥʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʞʠʛʜ ᴇʩᴇʣʪʠʡʛ ʭʘʥʛʘʭʛװʡ ʙʘʡʛʘʘʛ ʜʘʨʘʘʭ 

ʟʫʨʛʘʘʩ ʭʘʨʞ ʙʦʣʥʦ. 

 

 
ɿʫʨʘʛ 2-31. ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ, ʩʘʷ ʪᴇʛ, ʥʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʜ ʵʟʣʵʭ ʭʫʚʴ, %. 

 

ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʘʛʪ 0.58-0.87 ʩʘʷ ʪᴇʛʨᴇʛʠʡʥ ʭʦʦʨʦʥʜ 

ʭʵʣʙʵʣʟʵʞ ʙʘʡʛʘʘ ʙʦʣ ʉʵʣʵʥʛʵ ʘʡʤʘʛʪ 0.1-0.84 ʩʘʷ ʪᴇʛʨᴇʛʠʡʥ ʭʦʦʨʦʥʜ ʙʘʡʥʘ. ʕʥʵ ʥʴ 

2018 ʦʥʳ ʙʘʡʜʣʘʘʨ ʫʣʩʳʥ ʭʵʤʞʵʵʛʵʵʨ ʥʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 

ʭʵʤʞʵʵʥʵʵʩ /3.86/ ʜʘʨʫʡ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʘʛʪ 4.4 ʜʘʭʠʥ, ʉʵʣʵʥʛʵ ʘʡʤʘʛʪ 32 ʜʘʭʠʥ ʙʘʛʘ 

ʙʘʡʥʘ. 

 

ʅʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʜ ʩʘʚ ʥʫʪʛʠʡʥ ʵʟʣʵʭ ʞʠʥʛ ˭͎ͯͪ͊ 2-31-ʜ װʟװװʣʵʚ. ʉװװʣʠʡʥ 

ʞʠʣװװʜʵʜ ʥʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʜ ʵʟʣʵʭ ʞʠʥ ʪʘʩʨʘʣʪʛװʡ ʙʫʫʨʘʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʛʘʘ 

ʥʴ ʩʘʚ ʥʫʪʛʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʩᴇʣʪ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʙʘʡʛʘʘʛ ʠʣʪʛʵʥʵ. 
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ɿʫʨʘʛ 2-32. ɼʅɹ-ʜ ʵʟʣʵʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʭʫʚʴ, %. 

 

ɼʦʪʦʦʜʳʥ ʥʠʡʪ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪʵʜ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʵʟʣʵʭ ʭʫʚʴ 2018 ʦʥʜ 

ʩʘʚ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʜ 9.63% ʙʘʡʭʘʜ ʫʣʩʳʥ ʭʵʤʞʵʵʛʵʵʨ 38.41% ʙʫʶʫ 4 ʜʘʭʠʥ ʠʭ ʙʘʡʥʘ. 

ʉʘʚ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʜ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʵʟʣʵʭ ʭʫʚʴ ʙʫʫʨʯ ʙʘʡʛʘʘ ʙʦʣ ʫʣʩʳʥ 

ʭʵʤʞʵʵʛʵʵʨ  ʞʠʣʜ ʜʫʥʜʞʘʘʨ 2-8 ʧʫʥʢʪʵʵʨ ᴇʩʩᴇʥ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. 

 

ʅʠʡʛʤʠʡʥ ʭᴇʛʞʣʠʡʥ  ʥʵʛ װʟװװʣʵʣʪ ʙʦʣ ʷʜʫʫʨʣʳʥ װʟװװʣʵʣʪ ʙʘʡʜʘʛ. ʗʜʫʫʨʣʳʥ ʭʘʤʨʘʣʪʳʥ 

ʭװʨʵʵʛ ʘʡʤʛʘʘʨ ʪʦʦʮʦʞ ʛʘʨʛʘʩʘʥ ʜװʥʛʵʵʩ װʟʵʭʵʜ 2018 ʦʥʜ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ ᴇʥʜᴇʨ, ʘʡʤʘʛ 

ʪʫʩ ʙװʨ ʙʫʫʨʩʘʥ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. 

 

ʍװʩʥʵʛʪ 2-6. ʗʜʫʫʨʣʳʥ ʭʘʤʨʘʭ ʭװʨʵʵ, ʷʜʫʫʨʣʳʥ ʛװʥʟʛʠʡʨʵʣʪ 
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ɼʘʨʭʘʥ-ʋʫʣ  33.4 32.8 ɼʘʨʭʘʥ-ʋʫʣ  8.1 9.6 

ʉʵʣʵʥʛʵ 36.4 34 ʉʵʣʵʥʛʵ 11 7.9 

ʋʣʩʳʥ ʜʫʥʜʘʞ  29.6 28.4 ʋʣʩʳʥ ʜʫʥʜʘʞ  7.7 7.2 

ʕʭ ϾϾʩʚʵʨ: ʋʉɻ 

 

ɸʞʠʣʣʘʭ ʭװʯʥʠʡ ʦʨʦʣʮʦʦʥʳ ʪװʚʰʠʥ 2018 ʦʥʜ ʘʡʤʛʫʫʜʘʜ 52.1-64%, ʫʣʩʳʥ ʭʵʤʞʵʵʛʵʵʨ 

60.5 ʙʫʶʫ ɼʘʨʭʘʥ-ʋʫʣ  ʘʡʤʛʘʘʩ 8.4 ʥʵʛʞʵʵʨ  ʠʣװװ, ʉʵʣʵʥʛʵ ʘʡʤʛʘʘʩ 3.5 ʥʵʛʞʵʵʨ ʙʘʛʘ 

ʙʘʡʥʘ. 

 

ʍᴇʜᴇʣʤᴇʨ ʵʨʭʣʵʣʪʠʡʥ ʪװʚʰʠʥ ʩʘʚ ʥʫʪʘʛʪ 41.8-60.5%, ʫʣʩʳʥ ʜʫʥʜʘʞ-56.3% ʙʘʡʥʘ. 

ɸʞʠʣʛװʡʜʣʠʡʥ ʪװʚʰʠʥ  ʩʘʚ ʥʫʪʘʛʪ 19.6-5.6%, ʫʣʩʳʥ ʭʵʤʞʵʵʛʵʵʨ ʘʞʠʣʛװʡʜʣʠʡʥ ʪװʚʰʠʥ 

7.8% ʙʘʡʥʘ. ɸʞʠʣʛװʡʜʣʠʡʥ ʪװʚʰʠʥ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʘʛʪ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ 2.5 ʜʘʭʠʥ 

ᴇʥʜᴇʨ ʙʘʡʥʘ. 

 

ʉʫʜʘʣʛʘʘʥʳ ʷʚʮʘʜ ʪװװʚʨʠʡʥ ʘʨʛʘʘʨ ʭװʥ ʘʤʳʥ ʩʘʨʳʥ ʜʫʥʜʘʞ ʦʨʣʦʛʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ 

ʥʵʛ ʭװʥʠʡ ʩʘʨʳʥ ʜʫʥʜʘʞ ʦʨʣʦʛʦ 379 ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ  ʙʘʡʥʘ. ʍװʥ ʘʤʳʥ ʘʤʴʞʠʨʛʘʘʥʳ ʜʦʦʜ 

ʪװʚʰʠʥ 2018 ʦʥʜ ʊᴇʚʠʡʥ ʙװʩʵʜ  187100 ʪᴇʛʨᴇʛ  ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʙʠʜʥʠʡ ʩʫʜʘʣʛʘʘʥʳ ʜװʥʜ 

ʛʘʨʩʘʥ ʩʘʨʳʥ ʜʫʥʜʘʞ ʦʨʣʦʛʦ ʭװʥ ʘʤʳʥ ʘʤʴʞʠʨʛʘʘʥʳ ʜʦʦʜ ʪװʚʰʥʵʵʩ 2 ʜʘʭʠʥ ʠʭ ʙʘʡʛʘʘ 

ʯ ʩʘʚ ʥʫʪʛʠʡʥ ʥʠʡʪ ʭװʥ ʘʤʳʛ ʙװʨʵʥ ʠʣʵʨʭʠʡʣʵʭʛװʡ ʶʤ.  

 

ʕʢʦʣʦʛʠ ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮʠʡʥ ʜʵʜ ʩʠʩʪʝʤ: ʉʘʚ ʥʫʪʛʠʡʥ ʥʠʡʛʵʤ ʵʢʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣʠʡʛ 

ʠʣʵʨʭʠʡʣʵʭ ʙʘʩ ʥʵʛ װʟװװʣʵʣʪ ʙʦʣ ʘʛʘʘʨʪ ʭʘʷʞ ʙʫʡ ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩ, ʪװװʥʠʡ ʥʵʛ ʭװʥʜ 

ʥʦʦʛʜʦʭ ʭʵʤʞʵʵ, ᴇʩᴇʣʪ ʙʫʫʨʘʣʪ ʶʤ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʥʫʪʘʛʪ  ʘʛʘʘʨʳʛ ʙʦʭʠʨʜʫʫʣʘʛʯ ʵʭ 
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 ʣʵʥ ʘʚʩʘʥ ʙᴇʛᴇᴇʜװװʨʩ ʭʵʨʵʛʣʵʛʯʠʜ ʙʦʣʦʥ ʘʚʪʦ ʤʘʰʠʥʫʫʜʘʘʨ ʪᴇʣᴇᴇʣװװʩʚʵʨʠʡʛ ʥװװ

ʘʛʘʘʨʪ ʭʘʷʞ ʙʫʡ ʥʠʡʪ ʙʦʜʠʩʳʥ ʭʵʤʞʵʵʛ ʪʦʦʮʦʦʣʞ (ɾɸʁʂɸ,2013) ʜʘʨʘʘʭ ʟʫʨʘʛʪ װʟװװʣʵʚ. 

 

 
ɿʫʨʘʛ 2-33. ɸʛʘʘʨʪ ʭʘʷʞ ʙʫʡ ʉʆ2-ʳʥ ʭʵʤʞʵʵ, ʪʥ. 

 

ᴆʨʭʠʡʥ ʪʦʦ, ʤʘʰʠʥʳ ʪʦʦʥʦʦʩ ʭʘʤʘʘʨʯ ʙʘʛʘ ʟʵʨʵʛ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʞʠʣʜ 

ʜʫʥʜʞʘʘʨ 152 ʪʥ ʉʆ2 ʘʛʘʘʨʪ ʭʘʷʞ ʙʘʡʥʘ. ʕʥʵ װʟװװʣʵʣʪ ʞʠʣʵʵʩ ʞʠʣʜ ʙʫʫʨʯ ʙʘʡʚʘʣ 

ʪʫʭʘʡʥ ʩʘʚ ʥʫʪʘʛʪ ʘʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʥ ʵʩʨʵʛ ʘʚʯ ʙʫʡ ʘʨʛʘ ʭʵʤʞʵʵ ʟʦʭʠʭ ʥᴇʣᴇᴇ װʟװװʣʞ 

ʙʘʡʥʘ, ʵʩʚʵʣ ʪʝʭʥʦʣʦʛʠʡʥ ʪװʚʰʠʥ ʩʘʡʞʠʨʯ ʙʘʡʥʘ ʛʵʞ ʜװʛʥʵʜʵʛ. ɻʵʚʯ ʵʥʵ ʙװʩ ʥʫʪʘʛʪ 

ᴇᴇʨʯʣᴇʣʪ ʪᴇʜʠʡʣᴇʥ ʭʘʨʘʛʜʘʭʛװʡ ʙʘʡʥʘ. 

 

ɼʘʨʘʘʛʠʡʥ ʥʵʛ ʯʫʭʘʣ װʟװװʣʵʣʪ ʙʦʣ ʛʘʜʘʨʛʳʥ ʫʩʘʥʜ ʭʘʷʞ ʙʫʡ ʙʦʭʠʨ ʙʫʶʫ ʭʘʷʛʜʘʣ ʫʩʥʳ 

ʭʵʤʞʵʵ ʶʤ. ʉʘʚ ʥʫʪʘʛʪ ʞʠʣʜ ʜʫʥʞʘʘʨ 324 ʤʷʥʛʘʥ  ʤ3 ʙʦʭʠʨ ʫʩ ʭʘʷʞ ʙʘʡʛʘʘ ʙʘ ʵʥʵ 

 ʡʣʯʠʣʛʵʵ ʪᴇʜʠʡʣᴇʥװ ʡʣʜʚʵʨʣʵʣװ ʡ ʙʘʡʥʘ. ɻʵʪʵʣװʣʵʣʪʠʡʥ ʙʫʫʨʘʣʪ ʘʞʠʛʣʘʛʜʘʭʛװװʟװ

ʥʵʤʵʛʜʵʵʛװʡ, ʭװʥ ʘʤʳʥ ᴇʩᴇʣʪ ʙʘʛʘ, ʪᴇʚʣᴇʨʩᴇʥ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʦʭ ʘʡʣ ᴇʨʭ, ʘʣʙʘʥ 

ʛʘʟʨʳʥ ʪʦʦ ʥʵʤʵʛʜʵʵʛװʡ ʙʘʡʭʘʜ ʫʛ װʟװװʣʵʣʪ ʙʫʫʨʘʭʛװʡ ʙʘʡʛʘʘ ʥʴ ʪʝʭʥʦʣʦʛʠʡʥ 

ʰʠʥʵʯʣʵʣʪ ʭʠʡʛʜʵʵʛװʡ, ʪװװʥʜ ʦʨʫʫʣʘʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʥʵʤʵʛʜʵʵʛװʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  

 

ʍʘʪʫʫ ʭʦʛ ʭʘʷʛʜʣʳʥ ʥʠʡʪ ʭʵʤʞʵʵ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 18422.9 ʪʥ ʙʘʡʥʘ. ʉʫʤ ʙװʨ ʭʦʛʠʡʥ 

ʮʵʛʪʵʡ, ʪʵʜʛʵʵʨ ʮʵʛʪ ʥʠʡʣװװʣʞ ʙʫʡ ʭʦʛʠʡʥ ʭʵʤʞʵʵ ʞʠʣ ʙװʨ ᴇʩᴇʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʥʘ 

(ɼʘʨʭʘʥ-ʋʫʣ, ʉʵʣʵʥʛʵ ʩʪʘʪʠʩʪʠʢʠʡʥ ʤʵʜʵʵ, 2000-2018). ʍʦʛ ʙʦʣʦʚʩʨʫʫʣʘʣʪ, ʭʦʛʠʡʥ 

ʘʥʛʠʣʘʥ ʷʣʛʘʭ ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʣʘʘʨ ʩʫʤʜʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜ ʪʫʩʛʘʛʜʩʘʥ ʙʘʡʜʘʛ ʯ  

ʪʦʜʦʨʭʦʡ ʭʠʡʛʜʩʵʥ ʘʞʠʣ 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ ʘʣʛʘ ʙʘʡʥʘ. ʕʜʛʵʵʨ װʟװװʣʵʣʪʵʵʩ ʥʵʛʞʠʜ 

ʥʦʦʛʜʦʭ ʭʵʤʞʵʵ ʥʴ ʜʘʨʘʘʭ ʙʘʡʜʘʣʪʘʡ  ʙʘʡʥʘ.  

 

¶ ʅʵʛʞ ʙװʪʵʵʛʜʵʭװװʥʜ ʥʦʦʛʜʦʭ ʭʘʪʫʫ ʭʦʛ ʭʘʷʛʜʘʣ ʩʘʚ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʜ 17ʢʛ/ ʪᴇʛ,  

¶ ɸʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʥ ɼʅɹ-ʜ ʥʦʦʛʜʦʭ ʭʵʤʞʵʵ ʩʘʚ ʥʫʪʘʛʪ 1.5 ʢʛ/ʩʘʷ ʪᴇʛ,  

¶ ʅʵʛʞ ʙװʪʵʵʛʜʵʭװװʥʠʡ װʡʣʜʚʵʨʣʵʣʪʵʜ ʥʦʦʛʜʦʭ ʭʘʷʛʜʘʣ ʫʩʥʳ ʭʵʤʞʵʵ 296 

ʤ3/ʩʘʷ.ʪᴇʛ,  

¶ ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʘʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵ 7.8 ʢʛ/ʭװʥ, 

¶ ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʭʘʷʛʜʘʣ ʫʩʥʳ ʭʵʤʞʵʵ 19 ʤ3/ʭװʥ ʙʘʡʥʘ.   

 

ɹʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʳʥ ʭʘʷʛʜʣʳʥ ʭʵʤʞʵʵ ʠʭʩʵʭ ʥʴ ʭʵʨʵʛʣʵʞ ʙʫʡ ʪʝʭʥʦʣʦʛʠ  ʵʢʦʣʦʛʠʜ 

ʵʵʣʪʵʡ ʙʫʩ, ʭʠʡ ʮʵʚʵʨʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ װʨ ʘʰʠʛ ʤʫʫ, ʵʢʦʣʦʛʠʡʥ ʘʶʫʣʪʘʡ ʙʘʡʜʣʳʥ 

ʪװʚʰʠʥ ᴇʥʜᴇʨ, ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜʵʜ ʘʞ ʘʭʫʡʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ ʥʵʤʵʛʜʵʞ ʙʫʡʛ ʠʣʪʛʵʥʵ. ʉᴇʨᴇʛ 

ᴇᴇʨʯʣᴇʣʪ ʥʴ ʪʫʭʘʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭᴇʛʞʣʠʡʥ ʪʦʛʪʚʦʨʛװʡ ʙʘʡʜʣʳʛ ʠʣʪʛʵʥʵ. 
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ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              83 

 

ʉʘʚ ʥʫʪʛʠʡʥ ʵʢʦʣʦʛʠʡʥ ʟʘʨʜʘʣ. ʊʫʭʘʡʥ ʩʘʚ ʥʫʪʛʠʡʥ ʥʠʡʛʵʤ ʵʢʦʣʦʛʠ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

ʰʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜʠʡʥ װʥʵʣʛʵʵʛʵʵʨ ʩʘʚ ʥʫʪʘʛ ʥʴ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ᴇʩᴇʣʪ ʩʫʣ, 

ʥʠʡʛʤʠʡʥ ʭᴇʛʞʣʠʡʥ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜʵʜ ᴇʩᴇʣʪ ʘʞʠʛʣʘʛʜʘʭʛװʡ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 

ʥʵʤʵʛʜʵʵʛװʡ, ɼʅɹ װʡʣʜʚʵʨʣʵʣʪ ʟʵʨʵʛʮװװʣʩʵʥ װʥʵʵʨ ʪʦʛʪʚʦʨʪʦʡ ᴇʩᴇʣʪ ʘʞʠʛʣʘʛʜʘʭʛװʡ,  

ʩʘʚ ʥʫʪʛʠʡʥ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʙʦʭʠʨʜʣʳʥ װʟװװʣʵʣʪװװʜ ʙʫʫʨʘʭʛװʡ ʙʘʡʛʘʘ ʵʥʵ ʥᴇʭʮᴇʣʜ 

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ, ʙʦʭʠʨʜʣʦʦʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭʵʜ ʟʘʨʮʫʫʣʞ ʙʫʡ 

ʭᴇʨᴇʥʛᴇʜ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ  ʰʘʘʨʜʣʘʛʘ ʟװʡ ʸʩʦʦʨ ʛʘʨʯ ʠʨʥʵ. ʀʡʤʵʵʩ ʩʘʚ ʥʫʪʛʠʡʥ 

ʵʢʦʣʦʛʠʡʥ ʟʘʨʜʣʳʛ ʘʨʛʘʯʣʘʣʳʥ ʜʘʛʫʫ ʪʦʦʮʦʦʣʞ ʛʘʨʛʘʚ. ʉʘʚ ʥʫʪʛʠʡʥ ʵʢʦʣʦʛʠʡʥ ʟʘʨʜʘʣ 

ɼʅɹ-ʠʡ 0.9%- ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. ʕʥʜʵʵʩ  ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʥʫʪʘʛ ʥʴ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ 

ʭʘʤʛʘʘʣʘʭ, ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮʠʡʛ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ, ʭʘʤʛʘʘʣʘʭʘʜ ʰʘʘʨʜʘʛʜʘʭ  ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪ, ʫʨʩʛʘʣ ʟʘʨʜʘʣ, ʠʭ ʟʘʩʚʘʨʳʥ ʟʘʨʜʘʣ ʭʘʥʛʘʣʪʛװʡ ʙʘʡʛʘʘ ʥʴ  ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

ʍʵʜʠʡʛʵʵʨ ʙװʨʪʛʵʣʠʡʥ ʰʘʣʪʛʘʘʥʘʘʨ ʟʘʨʠʤ ʥʵʛ ʟʘʨʜʣʳʛ ʷʣʛʘʥ ʩʘʣʛʘʞ ʪʫʩʛʘʭʘʜ 

ʙʵʨʭʰʵʵʣʪʵʡ ʙʘʡʩʘʥ ʫʯʠʨ ʟʘʨʠʤ ʟʘʨʜʣʳʛ ʙװʪʥʵʵʨ ʪʫʩʛʘʩʘʥ ʭʵʜʠʡ ʯ ʭװʨʵʵʣʵʥ ʙʫʡ 

ʦʨʯʠʥʜ ʟʘʨʮʫʫʣʘʭ ʟʘʨʜʘʣ ʤʘʰ ʙʘʛʘ ʙʘʡʥʘ. ɼʅɹ-ʠʡ 5-10%-ʠʡʛ ʟʘʨʮʫʫʣʩʥʘʘʨ ʦʨʯʥʳ 

ʙʦʭʠʨʜʣʦʦʩ ʩʵʨʛʠʡʣʵʭ, ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʭʵʚʠʡʥ ʪᴇʣᴇʚʠʡʛ 

ʭʘʥʛʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ װʟʜʵʛ ʙᴇʛᴇᴇʜ ʪʫʩ ʩʘʚ ʥʫʪʘʛʪ ʫʛ ʟʘʨʜʘʣ 5.5- 11 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʥʘ. 

ʉʘʚ ʥʫʪʛʠʡʥ ʵʜʠʡʥ ʟʘʩʘʛ- ʥʠʡʛʵʤ-ʵʢʦʣʦʛʠʡʥ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜ ʙʦʣʦʥ ʵʢʦʣʦʛʠʡʥ 

ʟʘʨʜʣʘʘʩ  ʭʘʨʘʭʘʜ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʭʵʚʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʭʘʜ ʪʦʜʦʨʭʦʡ ʭᴇʨᴇʥʛᴇ 

ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ.  

 

2.3 ɼװʛʥʵʣʪ 
 

¶ ʕʜʠʡʥ ʟʘʩʘʛ- ʥʠʡʛʵʤ-ʵʢʦʣʦʛʠʡʥ ʪʵʥʮʚʵʨʠʡʛ ʭʘʜʛʘʣʘʭ ʥᴇʭʮᴇʣʠʡʛ ʫʩ ʘʰʠʛʣʘʣʪʳʥ 

ʷʚʮʘʜ ʙװʨʜװװʣʵʭ ʥʴ ʙװʩ ʥʫʪʛʠʡʥ ʥʦʛʦʦʥ ʭᴇʛʞʣʠʡʥ װʥʜʩʵʥ ʟʦʨʠʣʛʦ ʙʘʡʭ ʸʩʪʦʡ.  

¶ ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ɼʅɹ ʩʘʚ ʥʫʪʘʛʪ ʜʫʥʜʞʘʘʨ 10 ʩʘʷ.ʪᴇʛ ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ 

 ʥʜ ʥʦʦʛʜʦʭװʜʵʜ ʥʵʛ ʭװװʣʠʡʥ ʞʠʣװװʣʵʣʪʵʵʩ ʜʘʨʫʡ 2 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʥʘ.  ʉװװʟװ

ʜʦʪʦʦʜʳʥ ʥʠʡʪ ʙװʪʵʵʛʜʵʭװװʥ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ʭʫʚʴʜ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 4.4% ᴇʩʩᴇʥ 

ʙʦʣ ɼʘʨʭʘʥ-ʫʫʣ ʘʡʤʘʛʪ 2.1% ʙʘʡʥʘ. ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ɼʅɹ-ʠʡʛ ᴇʩʛᴇʭᴇʜ 

ʫʩʘʣʛʘʘʪʘʡ ʪʘʨʠʘʣʘʥ ʵʨʭʣʵʭ ʙʦʣʦʤʞʠʡʛ ʩʫʜʣʘʥ, ʘʞʣʳʥ ʙʘʡʨʳʛ ʥʵʤʵʛʜװװʣʵʭ 

ʟʘʨʯʤʘʘʨ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʣʪʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʙʦʣʦʤʞʪʦʡ.  

¶ ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ɼʘʨʭʘʥ ʫʫʣ ʘʡʤʘʛʪ 0.58-0.87 ʩʘʷ ʪᴇʛʨᴇʛʠʡʥ 

ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ ʙʘʡʛʘʘ ʙʦʣ ʉʵʣʵʥʛʵ ʘʡʤʘʛʪ 0.1-0.84 ʩʘʷ ʪᴇʛʨᴇʛʠʡʥ ʭʦʦʨʦʥʜ 

ʙʘʡʥʘ. ʕʥʵ ʥʴ 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ ʫʣʩʳʥ ʭʵʤʞʵʵʛʵʵʨ ʥʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪʳʥ ʭʵʤʞʵʵʥʵʵʩ ɼʘʨʭʘʥ-ʫʫʣ ʘʡʤʘʛʪ 4.4 ʜʘʭʠʥ, ʉʵʣʵʥʛʵ ʘʡʤʘʛʪ 32 ʜʘʭʠʥ 

ʙʘʛʘ ʙʘʡʥʘ. ʋʩʘʥ ʦʨʯʠʥ, ʫʩ ʘʰʠʛʣʘʣʪʳʛ ʩʘʡʞʨʫʫʣʘʭ, ʭװʥ ʘʤʳʥ ʫʩʘʥ ʭʘʥʛʘʤʞʠʡʛ 

ʩʘʡʞʨʫʫʣʘʭ ʯʠʛʣʵʣʵʵʨ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ ʥʵʤʵʛʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

¶ ʉʘʚ ʥʫʪʛʠʡʥ ʪװʚʰʠʥʜ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʤʘʰ ʙʘʛʘ, ʭװʨʵʵʣʵʥ ʙʫʡ 

ʦʨʯʥʳ ʪᴇʣᴇʚ ʙʘʡʜʘʣ ʷʣʘʥʛʫʷʘ ʫʩʥʳ ʭװʨʵʣʮʵʵ ʭʘʥʛʘʤʞ, ʫʩʥʳ ʙʦʭʠʨʜʦʣ ʟʵʨʛʵʵʩ 

 ʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳװʜʥʵʵʩ ʭװװ  ʣʵʭװװʥ ʘʤʳʥ ʘʤʴʜʨʘʭ ʥᴇʭʮᴇʣʠʡʛ ʜʵʵʣhװʟʵʭʵʜ ʭװ

ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʘʭ, ʫʩ, ʫʩʘʥ ʦʨʯʥʳ ʭʦʨ ʭᴇʥᴇᴇʣᴇᴇʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ, 

ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ 

ʥʵʤʵʛʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘ ʟװʡ ʸʩʦʦʨ ʛʘʨʯ ʙʘʡʥʘ. 

¶ ʅʵʛʞ ʙװʪʵʵʛʜʵʭװװʥʜ ʥʦʦʛʜʦʭ ʭʘʪʫʫ ʭʦʛ ʭʘʷʛʜʣʳʥ ʭʵʤʞʵʵ ʙʫʫʨʘʭʛװʡ ʙʘʡʛʘʘ 

ʥʴ ʪʫʩ ʩʘʚ ʥʫʪʘʛʪ ʘʞʠʛʣʘʛʜʩʘʥ. ʍʘʪʫʫ ʭʦʛ ʭʘʷʛʜʣʳʥ ʪʘʣʙʘʡ, ʭʵʤʞʵʵʛ ʙʫʫʨʫʫʣʘʭ 

ʥʴ ʫʩʘʥ ʦʨʯʥʳ ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ ʥʵʛ װʥʜʵʩʣʵʣ ʙʦʣʦʭ ʫʯʠʨ ʭʘʪʫʫ ʭʦʛ ʭʘʷʛʜʣʳʛ 

ʜʘʭʠʥ ʙʦʣʦʚʩʨʫʫʣʘʭ, ʷʣʛʘʥ ʘʥʛʠʣʘʭ, ʫʩʪʛʘʣ ʭʠʡʭ ʘʨʛʘ ʭʵʤʞʵʵʛ ʘʚʯ, ʘʞʣʳʥ 

ʙʘʡʨʳʛ ʥʵʤʵʛʜװװʣʵʭ ʙװʨʵʥ ʙʦʣʦʤʞʪʦʡ.  



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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¶ ɸʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʥ ɼʅɹ-ʜ ʥʦʦʛʜʦʭ ʭʵʤʞʵʵ 2018 ʦʥʳ ʙʘʡʜʣʘʘʨ -1.5ʢʛ/ʩʘʷ 

ʪᴇʛ, ʵʥʵ װʟװװʣʵʣʪʠʡʥ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʥʴ ʙʫʫʨʘʭ ʭʘʥʜʣʘʛʘ 

ʠʣʵʨʭʠʡʣʵʭʛװʡ ʙʘʡʥʘ. ɸʛʘʘʨʳʥ ʙʦʭʠʨʜʦʣ ʥʴ ʫʩʥʳ ʙʦʭʠʨʜʣʳʥ ʮʵʛʵʥ ʙʫʩ ʵʭ 

 ʩʚʵʨ ʫʯʨʘʘʩ ʙʦʭʠʨʜʣʳʥ ʭʵʤʞʵʵʛ ʙʫʫʨʫʫʣʘʭʘʜ ʯʠʛʣʵʩʵʥ ʜʵʚʰʠʣʪʵʪ  ʪʝʭʥʦʣʦʛʠװװ

ʥʵʚʪʨװװʣʵʭ, ʘʰʠʛʣʘʭ ʭʵʨʵʛʪʵʡ.  

¶ ʅʵʛʞ ʙװʪʵʵʛʜʵʭװװʥʠʡ װʡʣʜʚʵʨʣʵʣʪʵʜ ʥʦʦʛʜʦʭ ʭʘʷʛʜʘʣ ʫʩʥʳ ʭʵʤʞʵʵ ʪʦʛʪʤʦʣ 

ʙʫʫʨʯ ʙʘʡʚʘʣ ʪʫʭʘʡʥ װʡʣʜʚʵʨʣʵʭ ʧʨʦʮʝʩʩʳʛ ʙʘʡʛʘʣʴʜ ʵʵʣʪʵʡ ʪʝʭʥʦʣʦʛʠʦʨ 

ʰʠʥʵʯʣʵʛʜʵʞ ʙʘʡʥʘ ʛʵʞ װʟʜʵʛ. ʉʘʚ ʥʫʪʘʛʪ ʫʛ װʟװװʣʵʣʪ 2018 ʦʥʜ 296ʤ3/ʩʘʷ.ʪᴇʛ, 

ʞʠʣʠʡʥ ʜʠʥʘʤʠʢ ʥʴ ᴇʩᴇʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʛʘʘ ʥʴ ʥʵʛʞ ʙװʪʵʵʛʜʵʭװװʥʠʡ 

 ʜʥʵʵʩ ʩʘʘʨʘʣװװ ʡʣʜʚʵʨʣʵʣʪʵʜ ʥʦʦʛʜʦʭ ʭʘʷʛʜʘʣ ʫʩʥʳ ʭʵʤʞʵʵʛ ʙʫʫʨʫʫʣʘʭװ

ʫʩ ʘʰʠʛʣʘʭ  ʙʦʣʦʥ ʭʫʫʨʘʡ ʪʝʭʥʦʣʦʛʠ,  ʙʫʩʘʜ ʰʠʥʵ ʜʵʚʰʠʣʪʵʪ ʘʨʛʳʛ ʥʵʚʪʨװװʣʵʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.   

¶ ʅʵʛ ʭװʥʜ ʥʦʦʛʜʦʭ ʭʘʷʛʜʘʣ ʫʩʥʳ ʭʵʤʞʵʵ ʪʦʛʪʤʦʣ ʙʫʫʨʯ ʙʘʡʚʘʣ  ʫʩ 

ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʜ  ʜʵʚʰʠʣʪʵʪ ʪʝʭʥʦʣʦʛʠ ʘʰʠʛʣʘʞ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʵʵʣʪʵʡ 

 ʣʵʣʪʠʡʥ ʙʫʫʨʘʭ ʭʘʥʜʣʘʛʘװװʟװ  ʟʜʵʛ. ʉʘʚ ʥʫʪʘʛʪ ʵʥʵװ ʡʣʜʵʣ ʭʠʡʛʜʵʞ ʙʘʡʥʘ ʛʵʞװ

ʘʞʠʛʣʘʛʜʘʭʛװʡ ʙʘʡʛʘʘ ʥʴ ʭʘʷʛʜʘʣ ʫʩʳʛ ʜʘʭʠʥ ʘʰʠʛʣʘʭ, ʙʦʣʦʚʩʨʫʫʣʘʭ, 

ʭʵʤʥʵʣʪʠʡʥ ʙʦʜʣʦʛʦ ʙʘʨʠʤʪʣʘʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡʛ  ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  

¶ ɻʘʜʘʨʛʳʥ ʫʩʘʥʜ ʭʘʷʭ ʭʘʷʛʜʘʣ ʫʩʥʳ ʭʵʤʞʵʵʛ ʙʫʫʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʳʥ 

ʫʣʤʘʘʩ ʩʘʘʨʘʣ ʫʩʳʛ ʜʘʚʪʘʥ ʘʰʠʛʣʘʭ, ʪʝʭʥʦʣʦʛʠʡʥ ʵʨʛʵʣʪʵʜ ʦʨʫʫʣʘʭ ʟʵʨʵʛ ʘʨʛʘ 

ʭʵʤʞʵʵ ʘʚʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

¶ ɻʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʘʨ ʜʦʦʨʭ ʫʩ, ʫʩʥʳ ʥᴇᴇʮʠʡʥ ʭʦʤʩʜʦʣʜ װʟװװʣʵʭ ʭװʥʠʡ ʭװʯʠʥ 

ʟװʡʣʠʡʥ ʘʯʘʘʣʣʳʛ ʠʣʵʨʭʠʡʣʵʭ ʥʵʛʞ ʪʘʣʙʘʡʛʘʘʩ ʦʣʙʦʨʣʦʭ ʮʵʚʵʨ ʫʩʥʳ 

ʭʵʤʞʵʵʛ ʙʫʫʨʫʫʣʘʭ ʥʴ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʥᴇᴇʮ ʙʦʣʦʭ ʫʩʳʛ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ, 

ʭʘʤʛʘʘʣʘʭ ʛʦʣ װʟװװʣʵʣʪ ʙʦʣʥʦ. ʆʣʙʦʨʣʦʣʪʳʛ ʘʰʠʛʣʘʣʪʪʘʡ ʭʦʣʙʦʞ ʭʷʥʘʣʪ ʭʠʡʭ, 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʙʦʣʦʥ ʙʫʩʘʜ ʫʨʘʤʰʫʫʣʘʣ ʭᴇʰװװʨʵʛ ʘʰʠʛʣʘʭ ʟʘʤʘʘʨ  ʭװʥʠʡ ʭװʯʠʥ 

ʟװʡʣʠʡʥ ʘʯʘʘʣʣʳʛ ʙʫʫʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.   

¶ ʋʩʥʳ ʤʝʥʝʞʤʝʥʪʠʡʥ ʥʵʛ ʟʘʨʯʠʤ ʥʴ ʫʩ ʭʵʨʵʛʣʵʛʯ, ʘʰʠʛʣʘʛʯʜʳʛ  ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʫʩʘʘʨ ʙװʨʵʥ ʭʘʥʛʘʭ ʙʘʡʜʘʛ. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʥʫʪʛʠʡʥ ʭʫʚʴʜ ʭװʥ ʘʤ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʫʩʘʘʨ ʙװʨʵʥ ʭʘʥʛʘʛʜʘʘʛװʡ, ʘʞ ʘʭʫʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʞ 

ʙʘʡʛʘʘ ʭʵʨʵʛʣʵʛʯʠʜ ʞʠʣʠʡʥ ʪʫʨʰ ʭװʨʵʣʮʵʵʪ ʫʩʘʘʨ ʭʘʥʛʘʛʜʘʭ ʙʦʣʦʤʞ ʥʴ ʭʦʤʩ 

ʙʘʡʜʘʛ ʥʴ ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʦʛʪʦʦʛʜʩʦʥ. ʊʠʡʤʵʵʩ ʩʘʚ ʥʫʪʛʠʡʥ ʪװʚʰʠʥʜ ʦʨʦʥ ʥʫʪʛʠʡʥ 

ʦʥʮʣʦʛʪ ʪʦʭʠʨʩʦʥ ʫʩ ʘʰʠʛʣʘʣʪʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭᴇʰװװʨʛʠʡʥ ʩʠʩʪʝʤ ʙʫʶʫ 

ʛʦʣʳʥ ʵʭ, ʘʜʘʛʪ ʙʘʡʜʘʛ ʭʵʨʵʛʣʵʛʯʜʵʜ ʟʦʨʠʫʣʩʘʥ ʪᴇʣʙᴇʨ- ʫʨʘʤʰʫʫʣʣʳʥ ʩʠʩʪʝʤ 

ʙʦʣʦʚʩʨʫʫʣʘʥ ʭʵʨʵʛʞװװʣʵʭ ʙʦʣʦʤʞʪʦʡ.  

¶ ʋʩʥʳ ʦʙʲʝʢʪʳʛ ʭʘʤʛʘʘʣʘʭ, ʫʩʥʳ ʯʘʥʘʨʳʛ ʙʘʡʛʘʣʠʡʥ ʪװʚʰʠʥʜ ʭʘʜʛʘʣʘʭ 

ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʵʭ, ʫʩʥʳ ʦʙʲʝʢʪʳʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ, ʭʘʤʛʘʘʣʘʭ װװʜʥʵʵʩ ʩʘʚ 

ʛʘʟʨʳʥ ᴇᴇʨʠʡʥ ʩʘʥʭװװʞʠʣʪʠʡʛ ʙװʨʜװװʣʵʭ, ʬʦʥʜ װװʩʛʵʭ-ʪᴇʣʙᴇʨ, ʭʫʨʘʘʤʞ, ʛ.ʤ 

ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʭ ʥʴ ʟװʡʪʵʡ.   

¶ ʉʫʜʘʣʛʘʘʛʘʘʨ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʥʫʪʘʛʪ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ, 

ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮʠʡʛ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ, ʭʘʤʛʘʘʣʘʭʘʜ ʰʘʘʨʜʘʛʜʘʭ  ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪ, ʫʨʩʛʘʣ ʟʘʨʜʘʣ, ʠʭ ʟʘʩʚʘʨʳʥ ʟʘʨʜʘʣ ʭʘʥʛʘʣʪʛװʡ ʙʘʡʛʘʘ ʥʴ ʪʦʛʪʦʦʛʜʩʦʥ. 

ɼʅɹ-ʠʡ 5-10%-ʠʡʛ ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭʘʜ ʟʘʨʮʫʫʣʩʥʘʘʨ ʦʨʯʥʳ 

ʙʦʭʠʨʜʣʦʦʩ ʩʵʨʛʠʡʣʵʭ, ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʭʵʚʠʡʥ 

ʪᴇʣᴇʚʠʡʛ ʭʘʥʛʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ װʟʜʵʛ,  ʪʫʩ ʩʘʚ ʥʫʪʘʛʪ ʫʛ ʟʘʨʜʘʣ 5.5- 11 ʜʘʭʠʥ 

ʙʘʛʘ ʙʫʶʫ ʩʘʚ ʥʫʪʛʠʡʥ ʵʢʦʣʦʛʠʡʥ ʟʘʨʜʘʣ ɼʅɹ-ʠʡ 0.9%- ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. ʀʡʤʵʵʩ 

ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ ʟʦʨʠʣʛʦʦʨ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ ʥʵʤʵʛʜװװʣʞ, ɼʅɹ-ʠʡ 

ʪʦʜʦʨʭʦʡ ʭʫʚʠʡʛ ʟʘʨʮʫʫʣʘʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ.   



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ɹתʃʕɻ 3: ʐɸʈʓʅ ɻʆʃʓʅ ʉɸɺ ɻɸɿʈʓʅ ʋʉʅʓ ʅᴆᴆʎ, ɻʆʈʀʄ, ʋʉ 
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3.1 ʆʨʰʠʣ 
 

ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʥЊЊʮ, ʛʦʨʠʤ 

 

ʋʫʨ ʘʤʴʩʛʘʣʳʥ ʜʫʣʘʘʨʘʣ, ʭװʥʠʡ ʭװʯʠʥ ʟװʡʣʩʠʡʥ ʥᴇʣᴇᴇʥʠʡ ʫʣʤʘʘʩ ʐʘʨʳʥ ʛʦʣʳʥ ʫʩʥʳ 

ʥᴇᴇʮ ʙʘʛʘʩʘʭ, ʛʦʨʠʤ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘ ʥʴ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʘʞʠʛʣʘʛʜʘʭ ʙʘʡʥʘ. ʀʡʤʜ 

ʐʘʨʳʥ ʛʦʣʳʥ ʫʩʥʳ ʛʦʨʠʤʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʥʘʨʠʡʚʯʣʘʥ ʩʫʜʣʘʭ, ʮʘʘʰʜʳʥ ʯʠʛ ʭʘʥʜʣʘʛʳʛ 

ʪʦʛʪʦʦʭ, ʫʨʩʘʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪʳʛ ʥʵʤʵʣʪ ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʮʵʛװװʜʠʡʥ ʤʵʜʵʵʣʵʣʜ 

ʪʫʣʛʫʫʨʣʘʥ ʛʘʨʛʘʞ ʪʦʦʮʦʭ, ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʪʵʞʵʵʛʜʵʣ ʙʘ ʘʣʜʘʛʜʣʳʛ ʩʫʜʣʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. ʀʥʛʵʩʥʵʵʨ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩʥʳ ʥᴇᴇʮʠʡʛ ʟװʡ ʟʦʭʠʩʪʦʡ 

ʘʰʠʛʣʘʭ, ʭʘʤʛʘʘʣʘʭ, ʛʦʣʳʥ ʫʨʩʘʮ ʙװʨʜʵʭ ʟװʡ ʪʦʛʪʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʞ 

ʙʘʡʥʘ. 

 

ʍʵʥʪʠʡ ʥʫʨʫʫʥʳ ʩʘʣʙʘʨ ʍʘʨ ʤʦʜʦʪ /1650 ʤ/ ʫʫʣʳʥ ᴇʚʨᴇᴇʩ ʵʭ ʘʚʘʭ ɻʘʭʘʡʪ ʛʦʣ, ɼʘʨʴʪʳʥ 

ʜʘʚʘʘʥʳ ʘʨʘʘʩ ʵʭ ʘʚʘʭ ᴆʚᴇʨ ʛʘʭʘʡʪ ʛʦʣʪʦʡ ʥʠʡʣʞ ʐʘʨʳʥ ʛʦʣ ʙʦʣʥʦ. ʕʥʵ ʫʫʣʳʥ ʘʨʘʘʩ 

ʪװװʥʠʡ ʪʦʤʦʦʭʦʥ ʮʫʪʛʘʣʳʥ ʥʵʛ ʍװʡʪʥʠʡ ʛʦʣ ʵʭ ʘʚʥʘ. ʐʘʨʳʥ ʛʦʣʜ  ʍʘʚʯʫʫ, ʐʠʚʵʨʪ, 

ʐʘʘʟʛʘʡʪ, ʍʫʩʪ, ʍװʡʪʥʠʡ ʟʵʨʵʛ ʦʣʦʥ ʛʦʣ, ʛʦʨʭʠ ʮʫʪʛʘʜʘʛ ʙᴇʛᴇᴇʜ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ 2943 

ʢʤ2, 162 ʢʤ ʫʨʪ, 0.0044-ʠʡʥ ʭʵʚʛʠʡʪʵʡ. ʐʘʨʳʥ ʛʦʣʳʥ ʫʩʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ 

ᴇʥʛᴇʨᴇʣʪ ɼʘʨʭʘʥ-ʋʫʣ  ʘʡʤʛʠʡʥ ʆʨʭʦʥ ʩʫʤʳʥ ʐʘʨʳʥ ʛʦʣ-ɾʠʤʩ ʥʦʛʦʦ ʦʨʯʠʤʜ 2.15 ʤ3/ʩ 

ʙʘʡʜʘʛ.  

 

ʐʘʨʳʥ ʛʦʣ 5-ʨ ʵʨʵʤʙʠʡʥ ʛʦʣ ʙʘ ʛʦʣʜʨʠʣʳʥ ʜʫʥʜʘʞ ᴇʨʛᴇʥ 762 ʤ, ʫʩ ʭʘʛʘʣʙʘʨʳʥ 

ʰʫʛʘʤʳʥ ʫʨʪ 445.2 ʢʤ, ʪװװʥʠʡ ʜʫʥʜʘʞ ᴇʥʜᴇʨ 1320 ʤ, ʛʦʣʳʥ ʩװʣʞʵʵʥʠʡ ʥʷʛʪ ʜʫʥʜ ʟʵʨʵʛ 

0.32 ʢʤ/ʢʤ2, ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʥ ʜʫʥʜʘʞ ᴇʨʛᴇʥ 17.5 ʢʤ, ʩʘʚ ʛʘʟʨʳʥ ʩʫʥʘʣʳʥ ʟʵʨʵʛ 9.3, ʫʩ 

ʭʘʛʘʣʙʘʨʳʥ ʰʫʛʘʤʳʥ ʪʘʭʠʨʰʣʳʥ 2.3, ʭʘʞʫʫʛʠʡʥ ʭʵʨʯʠʛʜʵʣ 1.14, ʍʦʨʪʦʥ-ʉʪʨʘʭʣʝʨʠʡʥ 

ʭʫʫʣʠʘʨ ʛʦʣʳʥ ʪʦʦ, ʫʨʪ, ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʥ ʭʘʨʴʮʘʘ 3.39, 3.10, 5.129 ʪʫʩ ʪʫʩ ʙʘʡʥʘ. ʕʥʵ 

ʛʦʣʳʥ ʩʘʚʜ 1-ʨ ʵʨʵʤʙʠʡʥ ʩʘʡʨ ʛʦʨʭʠ 132, ʪʵʜʛʵʵʨʠʡʥ ʜʫʥʜʘʞ ʫʨʪ 1.8 ʢʤ, ʫʩ ʭʫʨʘʭ 

ʜʫʥʜʘʞ ʪʘʣʙʘʡ 4.1 ʢʤ2, 2-ʨ ʵʨʵʤʙʠʡʥ ʛʦʨʭʠ 35, 3-ʨ ʵʨʵʤʙʠʡʥ ʛʦʣ 10, 4-ʨ ʵʨʵʤʙʠʡʥ 3 ʛʦʣ 

ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʛʦʣʳʥ ʸʨʦʦʣ ʵʣʩ-ʭʘʡʨʛʘʥ ʭʫʨʜʘʩʪʘʡ (ɼʘʚʘʘ, 2015). 
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ɿʫʨʘʛ 3-1. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩʟװʡʥ ʩװʣʞʵʵ. 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʫʩʥʳ ʛʦʨʠʤ ʥᴇᴇʮʠʡʥ ʪʘʩʨʘʣʪʛװʡ ʘʞʠʛʣʘʣʪ ʭʵʤʞʠʣʪʠʡʛ 1976 ʦʥʦʦʩ ʵʭʣʵʥ 

ʦʜʦʦʛʠʡʥ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʆʨʭʦʥ ʩʫʤʘʥʜ ɾʠʤʩ ʥʦʛʦʦʥʳ ʯʠʛʣʵʣʵʵʨ ʫʩ ʩʫʜʣʘʣʳʥ 

ʭʘʨʫʫʣ ʙʘʡʛʫʫʣʘʥ ʘʞʠʛʣʘʣʪ ʭʠʡʞ ʵʭʵʣʩʵʥ ʙʘʡʥʘ. ʋʩʟװʡʥ ʭʫʚʴʜ ʋʩʥʳ ʭʘʡʛʫʫʣ, ʟʫʨʘʛ 

ʪᴇʩᴇʣ, ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʠʥʩʪʠʪʫʪʵʵʩ ʫʩʣʘʣʪʳʥ ʩʠʩʪʝʤ ʙʦʣʦʥ ʙʫʩʘʜ ʫʩʥʳ ʙʘʨʠʣʛʘ 

ʙʘʡʛʫʫʣʘʤʞʪʘʡ ʭʦʣʙʦʦʪʦʡ ʩʫʜʘʣʛʘʘʛ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚʜ 1970-1980 -ʘʘʜ ʦʥʳ װʝʜ ʭʠʡʞ 

ʟʘʨʠʤ ʮʫʪʛʘʣ ʛʦʣʳʥ ʜװʨʩ ʟװʡʥ װʟװװʣʵʣʪ ʫʨʩʘʮʳʛ ʪʦʜʦʨʭʦʡʣʞ ʙʘʡʞʵʵ. ʄᴇʥ ʩװװʣʠʡʥ 

ʞʠʣװװʜʵʜ ɻʝʦʵʢʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ (ʭʫʫʯʠʥ ʥʵʨʵʵʨ) 2008-2009 ʦʥʜ ñʍʘʨʘʘ, ʐʘʨʳʥ ʛʦʣ, 

ɽʨᴇᴇ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩʘʣʛʘʘʪʘʡ, ʪʘʨʠʘʣʘʥʜ ʪʦʭʠʨʦʤʞʪʦʡ ʪʘʣʙʘʡʥ ʭʘʡʛʫʫʣ ʩʫʜʘʣʛʘʘ, 

ʫʩʥʳ ʵʭ װװʩʚʵʨʠʡʥ ʭʘʥʛʘʤʞʠʡʥ ʪʦʦʮʦʦò ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ, 2011 ʦʥʜ ʐʘʨʳʥ ʛʦʣʳʥ 

ʪʘʪʘʤʜ ʫʩ ʭʫʨʠʤʪʣʫʫʣʘʭ ʮᴇᴇʨʤʠʡʥ ʟʫʨʘʛ ʪᴇʩᴇʣ, 2014 ʦʥʜ ɹʫʣʛʘʥ, ɼʘʨʭʘʥ-ʋʫʣ , ʆʨʭʦʥ 

ʘʡʤʛʠʡʥ ʥʫʪʘʛʪ ʫʩʘʣʛʘʘʪʘʡ, ʪʘʨʠʘʣʘʥʜ ʪʦʭʠʨʦʤʞʪʦʡ ʪʘʣʙʘʡʥ ʭʘʡʛʫʫʣ ʩʫʜʘʣʛʘʘ, ʫʩʥʳ ʵʭ 

 ʩʚʵʨʠʡʥ ʭʘʥʛʘʤʞʠʡʥ ʪʦʦʮʦʦò ʛʵʭ ʤʵʪ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʘʜ ʫʩʥʳ ʥᴇᴇʮ, ʛʦʨʠʤʳʥװװ

ʪʘʣʘʘʨ ʪʦʚʯ ʙʠʯʠʛʜʩʵʥ ʙʘʡʥʘ.  

 

ʉʘʚ ʛʘʟʘʨ ʜʘʭʴ ʫʩ, ʯʠʡʛʠʡʥ ʪʦʜʦʨʭʦʡ ʭʫʛʘʮʘʘʥʳ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʛʘʜʘʨʛʳʥ, ʛʘʟʨʳʥ ʜʦʦʨʭ 

ʫʩʥʳ ʛʵʞ ʷʣʛʘʭ ʙʘ ʛʘʜʘʨʛʳʥ ʫʩʥʳ ʭʫʨʠʤʪʣʘʣ, ᴇᴇʨʯʣᴇʣʪᴇʜ ʮʘʩ, ʤᴇʩʥʠʡ ʭʫʨʠʤʪʣʘʣ, 

ʭʘʡʣʘʣʪ, ʛʦʣʳʥ ʛʦʣʜʨʠʣ ʜʘʭʴ ʫʩʥʳ ʭʫʨʠʤʪʣʘʣ, ʭʦʨʦʛʜʦʣ, ʭʦʥʭʦʨ ʭʦʪʛʦʨ ʜʘʭʴ ʫʩʥʳ 

ʵʟʣʵʭװװʥʠʡ ᴇᴇʨʯʣᴇʣʪ ʙʘʛʪʘʥʘ. ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʭʫʨʠʤʪʣʘʣ, ᴇᴇʨʯʣᴇʣʪᴇʜ ʭᴇʨʩʥʠʡ 

ʯʠʡʛ, ʫʣ ʭᴇʨʩʥʠʡ ʫʩʥʳ ʭʫʨʠʤʪʣʘʣ, ᴇᴇʨʯʣᴇʣʪ ʦʨʥʦ. 

 

ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥЊЊʮ, ʛʦʨʠʤ 

 

ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇᴇʮ ʛʵʜʵʛ ʦʡʣʛʦʣʪʦʜ ʜʵʣʭʠʡʥ ʯʫʣʫʫʣʘʛ ʙװʨʭװװʣʜ ʙʘʡʛʘʣʠʡʥ ʙʦʣʦʥ 

ʟʦʨʠʫʜʳʥ ʭװʯʠʥ ʟװʡʣʩʠʡʥ ʥᴇʣᴇᴇʥʠʡ ʜʦʨ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʙʫʶʫ ʟʘʨʮʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ 

ʫʩʥʳ ʪʦʦ ʭʵʤʞʵʵʛ ʭʘʤʘʘʨʫʫʣʜʘʛ ʙᴇʛᴇᴇʜ ʥʘʨʠʡʚʯʣʘʥ ʦʣʦʥ ʘʥʛʠʣʥʘ (ɹʘʪʩװʭ, 2012). ʉʘʚ 

ʛʘʟʨʳʥ ʭʵʤʞʵʵʥʜ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʵʭ ʥᴇᴇʮ, ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              88 

 

ʥᴇᴇʮ, ʘʰʠʛʣʘʣʪʳʥ ʥᴇᴇʮװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʞ ʪʘʨʭʘʣʪ, ʪʦʦ ʭʵʤʞʵʵ, ʯʘʥʘʨ ʟʵʨʛʠʡʛ 

ʪʦʜʦʨʭʦʡʣʥʦ. 

 

ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʛʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘʛ, ʪװװʥʠʡ ʟʘʜʣʘʥ ʰʠʥʞʠʣʛʵʵ ʥʴ ʛʘʟʨʳʥ ʜʦʦʨʭ 

ʫʩʘʥʜ ʛʘʨʯ ʙʘʡʛʘʘ ᴇᴇʨʯʣᴇʣʪװװʜʠʡʛ ʪʘʥʠʥ ʤʵʜʵʭ ʵʜʛʵʵʨʠʡʛ ᴇʜᴇᴇʛʯ ʭװʯʠʥ ʟװʡʣʩʠʡʥ 

ʭʦʦʨʦʥʜʳʥ ʛʘʨʚʘʣ-ʟװʡʥ ʭʦʣʙʦʦʛ ʪʦʛʪʦʦʭ, ʮʘʛ ʭʫʛʘʮʘʘ, ʦʨʦʥ ʟʘʡʜ ᴇʨʥᴇʞ ʙʫʡ ʛʘʟʨʳʥ 

ʜʦʦʨʭ ʫʩʥʳ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʟװʡ ʪʦʛʪʣʳʛ ʠʣʨװװʣʵʭʵʜ ʯʠʛʣʵʛʜʵʥʵ. ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʘʥʜ ʛʘʨʯ 

ʙʘʡʛʘʘ ᴇᴇʨʯʣᴇʣʪװװʜʠʡʥ ʰʘʣʪʛʘʘʥ, ʵʜʛʵʵʨʠʡʥ װʡʣʯʣʵʣʠʡʥ ʤʝʭʘʥʠʟʤʳʛ ʩʫʜʘʣʩʥʘʘʨ 

ʪװװʥʠʡʛ ʦʥʦʚʯʪʦʡ ʘʰʠʛʣʘʭ ʟʘʛʚʘʨ, ʙʦʣʦʚʩʨʫʫʣʘʭ, ᴇᴇʨʯʣᴇʣʪʠʡʥ ʭʵʪʠʡʥ ʪᴇʣᴇʚʠʡʛ ʪʦʛʪʦʦʭ 

ʟʘʤʘʘʨ ʭװʥ ʪᴇʨᴇʣʭʪʥʠʡ ʭʵʨʵʛʣʵʵʥʜ ʟʦʨʠʫʣʘʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʛʦʨʠʤʳʛ ʫʜʠʨʜʘʭ 

ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʥʦ. 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʛ ɺ.ɺ.ʇʘʚʣʦʚ, ʅ.ʅ.ʂʦʯʢʘʣʜʘ, 

ʅ.ʌ.ʏʝʤʦʜʘʥʦʚʘ, ɸ.ʏʠʤʵʜʜʦʨʞ ʥʘʨ ʩʫʜʘʣʞ ʙʘʡʩʘʥ. ʊʫʩ ʫʫʨʭʘʡʥ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ 

ʥᴇʭʮᴇʣ ʘʰʠʛʣʘʣʪ ʷʚʫʫʣʘʭʘʜ ʥʵʣʵʵʜ ʭװʥʜ. ʀʭʵʥʭ ʛʝʦʣʦʛʠʯʠʜ ʖʨʠʡʥ-ʎʵʨʜʠʡʥ ʥʘʩʪʘʡ 

ʛʵʞ װʟʜʵʛ ʥװװʨʩ ʘʛʫʫʣʘʛʯ ʭʫʨʜʘʩ ʥʴ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʫʩʞʠʣʪʪʘʡʛʘʘʩ ʛʘʜʥʘ ʫʛ ʭʫʨʜʘʩ 

ʐʘʨʥr ʛʦʣʳʥ ʭᴇʥʜʠʡʛ ʜװװʨʛʵʥ ʪʦʛʪʩʦʥ ʦʨʯʠʥ װʝʠʡʥ ʜᴇʨᴇʚʜᴇʛʯʠʡʥ ʥʘʩʪʘʡ, ʘʣʣʶʚʠʡʥ 

ʛʘʨʘʣʪʘʡ ʭʫʨʜʘʩ ʜʦʪʦʨʭ ʤᴇʥ ʭʘʨʴʮʘʥʛʫʡ ʠʭ ʫʩʞʠʣʪʪʘʡ ʥװʭ ʩװʚʵʨʭʵʛ װʝʵʨ ʙװʨʭʵʛʜʩʵʥ 

ʙʘʡʜʘʛ. ʐʘʨʳʥ ʛʦʣʳʥ ʪʘʪʤʳʥ 7-28 ʤ ʟʫʟʘʘʥ ʘʣʣʶʚʠʡʥ ʭʫʨʜʘʩ ʜʦʪʦʨ 8-17 ʤ ʛװʥʜ ʦʣʦʥ 

ʞʠʣʠʡʥ ʮʵʚʜʵʛ ʪʘʨʭʩʘʥ ʙʦʣʦʭʳʛ ɺ.ɺ.ʇʘʚʣʦʚ ʪʦʛʪʦʦʞ ʙʘʡʩʘʥ ʥʴ 1990-2005 ʦʥʜ ʷʚʫʫʣʩʘʥ 

ʘʣʪ ʦʣʙʦʨʣʦʭ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʷʚʮʘʜ ʙʘʪʣʘʛʜʘʞ ʫʣʤʘʘʨ ʦʣʦʥ ʞʠʣʠʡʥ ʮʵʚʜʵʛ 

ʟʘʨʠʤʜʘʘ ʫʣ ʯʫʣʫʫʥʜ ʭװʨʯ ʥʠʡʪʜʵʵ 20-26.5 ʤ ʟʫʟʘʘʥʪʘʡ ʙʘʡʞʵʵ.  

 

2010 ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʫʩʘʥ ʭʘʥʛʘʤʞʠʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ ʩʫʤʘʘʩ ʭʦʡʰ 4-5 ʢʤ ɹʫʫʨʪʳʥ 

ʭᴇʥʜʠʡʜ ʦʨʜʳʥ ʭʘʡʛʫʫʣ ʩʫʜʘʣʛʘʘ ʭʠʡʛʜʵʞ ʥᴇᴇʮ ʪʦʛʪʦʦʛʜʞʵʵ. 2017 ʦʥʳ 11 ʩʘʨʘʘʩ 

ɹʫʷʥʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʭʫʜʛʫʫʜʘʜ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʪװʚʰʥʠʡ ʭʵʤʞʠʣʪ ʩʫʜʘʣʛʘʘʛ 

ñɼʫʣʘʘʥ ʐʘʨʳʥ ʛʦʣò ʍʂ ʭʠʡʞ ʵʭʵʣʩʵʥ ʙʘ 2019 ʦʥʜ ɹʫʷʥʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʥᴇᴇʮʠʡʛ 

ñʊʘʥʘʥ ʠʤʧʝʢʩò ʍʍʂ ʪʦʛʪʦʦʞ, ʋʩʥʳ ʥᴇᴇʮʠʡʥ ʟᴇʚʣᴇʣᴇᴇʨ ʭʵʣʵʣʮװװʣʞ  ʙʘʪʣʫʫʣʩʘʥ ʙʘʡʥʘ. 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʥʴ ʄʦʥʛʦʣ ʦʨʥʳ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ 1:500000, 1:1000000 ʟʫʨʘʛʣʘʣʜ 

ʭʘʤʨʘʛʜʩʘʥ ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨ ʭʘʤʨʘʛʜʘʭ ʙᴇʛᴇᴇʜ 

ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʫʩʘʥ ʭʘʥʛʘʤʞʠʡʥ ɹʫʷʥʪʳʥ ʵʭ װװʩʚʵʨʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʭʫʜʛʫʫʜʘʜ 

ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʛʦʨʠʤʳʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʥʘʨʠʡʚʯʣʘʥ ʭʠʡʩʵʥ ʙʦʣʥʦ. 

 

ʋʩ ʭʵʨʵʛʣʵʵ-ʘʰʠʛʣʘʣʪ, ʭʵʪʠʡʥ ʪЊʣЊʚ 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩ ʘʰʠʛʣʘʣʪʳʥ ʩʫʜʘʣʛʘʘʛ 2016 ʦʥʜ ɹʆʅʍɸɾʗ ʙʦʣʦʥ ɼʘʷʥ 

ʜʵʣʭʠʡʥ ʥʦʛʦʦʥ ʭᴇʛʞʣʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʭʘʤʪʨʘʥ ʛʘʨʛʘʩʘʥ ñʋʩ-ʥʦʛʦʦʥ ʭᴇʛʞʣʠʡʥ 

ʟʘʛʚʘʨʫʫʜò ʪʘʡʣʘʥʜ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩ ʭʵʨʵʛʣʵʵ-ʘʰʠʛʣʘʣʪʳʛ ʤʘʣ ʘʞ ʘʭʫʡ, ʫʫʣ 

ʫʫʨʭʘʡ, ʫʩʘʣʛʘʘʪʘʡ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥ, ʘʷʣʘʣ ʞʫʫʣʯʣʘʣʳʥ ʩʘʣʙʘʨʳʥ ʫʩ ʭʵʨʵʛʣʵʵ ʛʵʩʵʥ 4 

ʯʠʛʣʵʣʵʵʨ ʩʪʘʪʠʩʪʠʢʠʡʥ ʪʦʦ ʙʘʨʠʤʪ, ʫʩ ʭʵʨʵʛʣʵʵʥʠʡ ʥʦʨʤ, ʩʫʤ ʦʨʦʥ ʥʫʪʛʠʡʥ ʭᴇʛʞʣʠʡʥ 

ʭᴇʪᴇʣʙᴇʨ ʟʵʨʵʛ ʤʵʜʵʵ, ʤʘʪʝʨʠʘʣʫʫʜʳʛ ʘʰʠʛʣʘʥ ʪʦʦʮʞʵʵ. 

 

ʍʘʨʘʘ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩʥʳ ʥᴇᴇʮʠʡʥ ʥʵʛʜʩʵʥ ʤʝʥʝʞʤʝʥʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ 2019 ʦʥʜ 

ʍʦʣʙʦʦʥʳ ɹװʛʜ ʅʘʡʨʘʤʜʘʭ ɻʝʨʤʘʥ ʋʣʩʳʥ ɹʦʣʦʚʩʨʦʣ, ʉʫʜʘʣʛʘʘʥʳ ʷʘʤʥʳ 

ʩʘʥʭװװʞʠʣʪʪʵʡʛʵʵʨ ʄʦʄʦ ʪᴇʩʣᴇᴇʩ ʙʦʣʦʚʩʨʫʫʣʩʘʥ. ʊʫʩ ʤʝʥʝʞʤʝʥʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜ 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ʭʘʤʘʘʨʘʭ ʩʫʤʜʳʥ ʭװʥ ʘʤʳʥ ʫʩ ʭʵʨʵʛʣʵʵ, ʥʠʡʪʠʡʥ ʙʦʣʦʥ ʘʭʫʡʥ 

 ʡʣʯʠʣʛʵʵ, ʥʦʛʦʦʥ ʙʘʡʛʫʫʣʘʤʞ, ʘʷʣʘʣ ʞʫʫʣʯʣʘʣʳʥ ʫʩ ʘʰʠʛʣʘʣʪ, ʭᴇʜᴇᴇ ʘʞ ʘʭʫʡʥ ʫʩװ



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              89 

 

ʭʵʨʵʛʣʵʵ-ʘʰʠʛʣʘʣʪ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʫʩ ʘʰʠʛʣʘʣʪʳʛ 2017 ʦʥ ʙʦʣʦʥ 2024, 2030 ʦʥʳ 

ʪװʚʰʠʥʜ ʫʩ ʭʵʨʵʛʣʵʵ-ʘʰʠʛʣʘʣʪʳʛ ʪʦʦʮʦʦʣʩʦʥ ʙʘʡʜʘʛ. 

 

ʕʥʵʭװװ ʩʵʜʵʚʪ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩ ʭʵʨʵʛʣʵʵ-ʘʰʠʛʣʘʣʪʳʥ 

ʦʜʦʦʛʠʡʥ ʙʘʡʜʣʳʛ 2020 ʦʥʳ ʪװʚʰʠʥʜ, ʮʘʘʰʜʳʥ ʪᴇʣᴇʚʠʡʛ 2025 ʦʥ ʙʦʣʦʥ 2030 ʦʥʳ 

ʪװʚʰʠʥʜ ʩʘʚ ʛʘʟʨʳʥ ʥʠʡʛʵʤ ʟʘʩʛʠʡʥ ʩʘʣʙʘʨʫʫʜʳʥ ʭᴇʛʞʣʠʡʥ ᴇʩᴇʣʪʪʵʡ ʫʷʣʜʫʫʣʘʥ 

ᴇʩᴇʣʪʠʡʥ ʜʵʵʜ, ʜʫʥʜ, ʜʦʦʜ ʭʫʚʠʣʙʘʨʘʘʨ ʩʘʣʙʘʨ ʪʫʩ ʙװʨʵʵʨ ʪʦʦʮʦʥ ʛʘʨʛʘʣʘʘ 

 

3.2 ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟװʡ 
 

3.2.1 ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʥᴇᴇʮ, ʛʦʨʠʤ, ʤʘʪʝʨʠʘʣ 
 

ɸʞʠʛʣʘʣʪʳʥ ʮʫʚʘʘ ʭʘʥʛʘʣʪʪʘʡ װʝʜ ʫʩ ʩʫʜʣʘʣʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʥʛᴇʨᴇʣʪʠʡʛ 

ʤʵʜʵʵ, ʤʘʪʝʨʠʘʣʳʥ ʥʘʡʜʚʘʨʪʘʡ ʵʩʵʭʠʡʛ ʰʘʣʛʘʭ װװʜʥʵʵʩ ʷʣʛʘʚʘʨʪ ʠʥʪʝʛʨʘʣ ʤʫʨʫʡ 

ʙʘʡʛʫʫʣʞ, ʫʨʩʘʮʳʥ ʤᴇʯʣᴇʛʠʡʛ ʪʦʛʪʦʦʞ ʪʦʜʦʨʭʦʡʣʥʦ. ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʥʜʘʞ ʫʨʩʘʮʳʥ 

ʥʦʨʤ, ʫʨʩʘʮʳʥ ʛʦʨʠʤʳʥ װʟװװʣʵʣʪװװʜʠʡʛ ʩʪʘʪʠʩʪʠʢ ʪʦʦʮʦʦ, ʛʨʘʬʠʢ ʘʥʘʣʠʪʠʢʠʡʥ ʘʨʛʘʘʨ 

ʪʦʦʮʦʚ. 

 

ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮʳʥ ʥʦʨʤʳʛ ʜʦʦʨʭ ʪʦʤʴʸʦʛʦʦʨ ʪʦʦʮʣʦʦ. 

 

nonn QQQ s°=
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Qon ï ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʥʛᴇʨᴇʣʪ 

Qi ï ʊʫʭʘʡʥ ʞʠʣʠʡʥ ᴇʥʛᴇʨᴇʣʪ  

n ï ɸʞʠʛʣʘʩʘʥ ʞʠʣʠʡʥ ʪʦʦ 

 

ɸʞʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘ ʫʨʪ ʙʦʣʦʭ ʪʫʪʘʤ ʫʛ ʜʫʥʜʘʞ ʭʵʤʞʵʵ ʪʦʛʪʚʦʨʞʠʞ ʞʠʥʭʵʥʵ ʥʦʨʤ ʫʪʛʳʛ 

ʦʣʥʦ. ʋʨʩʘʮʳʥ ʪʘʩʨʘʣʪʛװʡ ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ ʞʠʣʠʡʥ ʪʦʦ 40-60 ʙʘ ʪװװʥʵʵʩ ʙʘʛʘʛװʡ ʙʘʡʭ 

ʫʨʩʘʮʳʥ ʥʦʨʤʳʛ ʥʘʡʜʚʘʨʪʘʡʜ ʪʦʦʮʥʦ (ɼʘʚʘʘ, 2011).  

ʋʨʩʘʮʳʥ ʥʦʨʤʳʛ ʪʵʛʰ ʪʦʦʥʳ ʙװʪʵʥ ʤᴇʯʣᴇʛʠʡʛ ʭʘʤʨʫʫʣʘʥ ʩʦʥʛʦʩʦʥ ʩʪʘʪʠʩʪʠʢ ʮʫʚʘʘʥʳ 

ʘʨʠʬʤʝʪʠʢ ʜʫʥʜʞʘʘʨ ʪʦʦʮʥʦ (ʄʦʥʛʦʣ ʦʨʦʥʜ ʫʩʥʳ ʥᴇᴇʮʠʡʥ ʥʵʛʜʩʵʥ ʤʝʥʝʞʤʝʥʪʠʡʛ 

ʙʵʭʞװװʣʵʭ ʥʴ, 2012). ʀʣʵʨʭʠʡʣʙʵʣ: 

 

ὗ
Ễ В

    (3.4) 

 

ʥʜ: ὗװת - ʫʨʩʘʮʳʥ ʥʦʨʤ, ʤ3/ʩ, ὗȣὗ  ïʞʠʣ ʙװʨʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮ, ʤ3/ʩ, ὲ- 

ʘʞʠʛʣʘʣʪʳʥ ʮʫʚʘʘʥʳ ʞʠʣʠʡʥ ʪʦʦ 

 

ɸʞʠʛʣʘʣʪʳʥ ʞʠʣʠʡʥ ʪʦʦ 20-40 ʙʘʡʛʘʘ ʥᴇʭʮᴇʣʜ ʜʵʨɻʭ ʪʦʤʴʸʦʛʦʦʨ ʦʣʩʦʥ ʦʣʦʥ ʞʠʣʠʡʥ 

ʜʫʥʜʘʞ ʫʨʩʘʮ (ὗ ) ʥʴ ʙʦʜʠʪ ʥʦʨʤʦʦʩ ʟᴇʨװװʪʵʡ ʙʘʡʭ ʫʯʠʨ ʪװװʥʠʡʛ ʜʘʨʘʘʭ ʪʵʛʰʠʪʛʵʣʵʵʨ 

ʠʣʵʨʭʠʡʣʞ ʦʣʥʦ. 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ὗ ὗ ‏     (3.5) 

 

ʥʜ: ὗװת -ʫʨʩʘʮʳʥ ʥʦʨʤ, ‏ - ʫʨʩʘʮʳʥ ʙʦʛʠʥʦ ʮʫʚʘʘʪʘʡ ʛʦʣʳʥ ʫʨʩʘʮʳʥ ʥʦʨʤʳʥ ʢʚʘʜʨʘʪ 

ʜʫʥʜʘʞ ʘʣʜʘʘ 

 

ɸʞʠʛʣʘʣʪʳʥ N ʞʠʣʠʡʥ ʫʨʪ ʮʫʚʘʘʛʘʘʨ ʪʦʛʪʦʦʩʦʥ ʫʨʩʘʮʳʥ ʙʦʜʠʪ ʥʦʨʤ (ὗ) n ʪʦʦʥʳ 

ʘʞʠʛʣʘʣʪʳʥ ʙʦʛʠʥʦ ʮʫʚʘʘʥʳ ʜʫʥʜʞʘʘʩ ʷʣʛʘʘʪʘʡ ʫʯʠʨ ʪװװʥʠʡ ʘʣʜʘʘʛ (‏ ) ʜʘʨʘʘʭ 

ʪʦʤʴʸʦʛʦʦʨ ʦʣʥʦ. 

‏    (3.6) 

 

 n ʞʠʣʠʡʥ ʫʨʩʘʮʳʥ ʥʦʨʤʳʥ ʢʚʘʜʨʘʪ ʜʫʥʜʘʞ ʘʣʜʘʘ -‏ :ʥʜװת

 

ʥʜ: ὗװת  ï ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮ, ʤ3/ʩ, ‏  ï ʫʨʩʘʮʳʥ ʢʚʘʜʨʘʪ ʜʫʥʜʘʞ ʘʣʜʘʘ 

 

ɾʠʣʠʡʥ ʜʫʥʜʘʞ ʙʦʣʦʥ ʷʥʟ ʙװʨʠʡʥ ʭʘʥʛʘʤʰʠʣ ʜʘʭʴ ʭʘʤʛʠʡʥ ʠʭ,  ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʨʩʘʮʳʥ 

ʭʘʥʛʘʤʰʣʳʛ ʜʦʦʨʭ ʪʦʤʴʸʦʛʦʦʨ ʙʦʜʦʞ ʭʘʥʛʘʤʰʣʳʥ ʤʫʨʫʡ ʙʘʡʛʫʫʣʘʥ ʪʦʜʦʨʭʦʡʣʩʦʥ. 

ʈ= 4.0

3.0

+

-

n

m

*100%                             (3.7) 

m  - ʊʫʭʘʡʥ ʞʠʣʠʡʥ ʜʫʛʘʘʨ 

n - ɸʞʠʛʣʘʩʘʥ ʞʠʣʠʡʥ ʪʦʦ  

 

ɼʘʨʘʘ ʥʴ ʤʫʨʫʡʛʘʘʩ 5%, 25%, 50%, 75%, 95% ʭʘʥʛʘʤʰʠʣ ʜʘʭʴ ᴇʥʛᴇʨᴇʣʪʠʡʛ ʦʣʞ, ʵʥʵ 

ᴇʥʛᴇʨᴇʣʪʪʵʡ ʦʡʨʦʣʮʦʦ ʫʪʛʘʪʘʡ ʦʥʳ ʤʵʜʵʵʛʵʵʨ ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʘʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪʳʛ 

ʛʘʨʛʘʚ. ʋʨʩʘʮʳʥ ʭʫʚʴʩʣʳʥ ʢʦʬɻʬʠʮʠʝʥʪ Cv -ʛ ʜʦʦʨʭ ʪʦʤʴʸʦʛʦʦʨ ʙʦʜʥʦ. 
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  k - ʤʦʜʫʣʠʡʥ  ʢʦʵʬʬʠʮʠʝʥʪ 

  n - ɸʞʠʛʣʘʩʘʥ ʞʠʣʠʡʥ ʪʦʦ 

ʍʵʤ ʪʵʛʰʛװʡ ʢʦʵʬʬʠʮʠʝʥʪ ïʛ Cs ʜʦʦʨʭ ʪʦʤʴʸʦʛʦʦʨ ʙʦʜʥʦ. 
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                                      (3.9) 

k - ʤʦʜʫʣʠʡʥ  ʢʦʵʬʬʠʮʠʝʥʪ 

n - ɸʞʠʛʣʘʩʘʥ ʞʠʣʠʡʥ ʪʦʦ 

 

ʋʨʩʘʮʳʥ ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʭʫʚʘʘʨʠʣʘʣʪʳʛ ʫʣʠʨʘʣ, ʩʘʨ, ʘʨʘʚ ʭʦʥʦʛʦʦʨ ʞʠʣʠʡʥ 

ʵʟʣʵʭװװʥʵʵʩ ʭʫʚʠʘʨ ʪʦʦʮʦʞ ʛʘʨʛʘʭ ʙʘ ʪʦʦʮʦʦʥʳ ʘʨʛʘʜ ɺ.ɻ.ɸʥʜʨʝʷʥʦʚʳʥ ʵʚʣװװʣʵʭ ʘʨʛʳʛ 

ʭʵʨʵʛʣʵʥʵ. ʕʚʣװװʣʵʭ ʘʨʛʘ ʥʴ ʧʨʘʢʪʠʢ ʘʞʠʣʜ ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʘʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪʳʥ 

ʪʦʦʮʦʦʥʳ ʩʭʝʤʠʡʛ ʞʠʣʠʡʥ ʫʣʠʨʣʳʥ, ʟʦʭʠʮʫʫʣʛʘʛװʡ װʝ ʛʵʩʵʥ ʛʫʨʚʘʥ ʪʫʣʛʫʫʨ װʝʵʨ ʭʠʡʥʵ.  

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʍʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʭʵʤʞʠʣʪʠʡʥ ʘʨʛʘ: ɻʦʣʳʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʦʦʨ ʥʵʛ ʩʝʢʫʥʜʵʜ ʫʨʩʘʥ 

ᴇʥʛᴇʨᴇʭ ʫʩʥʳ ʭʵʤʞʵʵʛ ᴇʥʛᴇʨᴇʣʪ ʛʵʭ ʙʘ ᴇʥʛᴇʨᴇʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʳʥ ʪʫʣʜ ʫʩʘʥ ʦʛʪʣʦʣʳʥ 

ᴇʨʛᴇʥ, ʛװʥ, ʫʨʩʛʘʣʳʥ ʭʫʨʜʳʛ ʭʵʤʞʠʥʵ.  

 

ʍװʩʥʵʛʪ 3-1. ʍʫʨʜʥʳ ʙʦʩʦʦ ʜʵʵʨ װʥʜʩʵʥ ʘʨʛʘʘʨ ʭʫʨʜ ʭʵʤʞʠʭ ʮʵʛ. 

ɻʦʣ ʯᴇʣᴇᴇʪʵʡ װʝʜ 

ʋʩʥʳ ʛװʥ, ʤ ʍʫʨʜ ʭʵʤʞʠʭ ʮʵʛ, ʤ 

>0.40 2 ʮʵʛʪ 0.2; 0.8 

<0.40 1 ʮʵʛʪ 0.6 

ɻʦʣ ʤᴇʩᴇʥ ʙװʨʭװװʣʪʵʡ, ʫʩʥʳ ʫʨʛʘʤʘʣʪʘʡ װʝʜ 

>0.40 3 ʮʵʛʪ 0.15; 0.5; 0.85 

<0.40 1 ʮʵʛʪ 0.5 

 

ʋʩ ʟϾʡʥ Ͼʥʜʩʵʥ ʭʵʤʞʠʛʜʵʭϾϾʥϾϾʜ: ɻʦʣʳʥ ᴇʨʛᴇʥ ɺ (ʤ), ʠʭ ʛװʥ h max (ʤ), ʜʫʥʜʘʞ ʛװʥ hʜ, ʠʭ 

ʭʫʨʜ Vmax (ʤ/ʩ) ʟʵʨʵʛ  ʭʵʤʞʠʛʜʵʭװװʥװװʜʠʡʛ ʭʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʭʵʤʞʠʣʪʵʵʨ, ʜʫʥʜʘʞ 

ʭʫʨʜ Vʜ (ʤ), ʫʩʘʥ ʦʛʪʣʦʣʳʥ ʪʘʣʙʘʡ F (ʢʤ2), ʫʩʥʳ ᴇʥʛᴇʨᴇʣʪ Q (ʤ3/ʩ) ʟʵʨʵʛ 

ʭʵʤʞʠʛʜʵʭװװʥװװʜʠʡʛ ʪʦʦʮʦʭʜʦʦ ñʋʩ, ʮʘʛ ʫʫʨ, ʦʨʯʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʞʣʳʥ ʟʘʘʚʘʨ-

ʐ3.III:00ò-ʳʥ ʋʩ ʩʫʜʣʘʣ, 2000 ʟʘʘʚʨʳʥ ʜʘʛʫʫ ʪʦʦʮʥʦ (ʎʵʥʛʵʣ, ɼʘʚʘʘ, 2010). 

 

ʋʨʪʳʥ ʜʘʛʫʫʭ ʫʨʩʘʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘʟϾʡ:  ʄʦʥʛʦʣ ʦʨʥʳ ʫʫʣʩʘʜ 

ʦʨʩʦʥ ʭʫʨ ʪʫʥʘʜʘʩʥʳ װʣʵʤʞ ʭʵʩʵʛ ʥʴ ʛʦʣʳʥ ʫʨʩʘʮ ʙʦʣʦʭ ʙʘ ʛʦʚʴ, ʭʵʵʨʠʡʥ ʙװʩʠʡʥ 

ʥʫʫʨʳʥ ʭᴇʥʜʠʡ, ʭʦʥʭʦʨ ʭʦʪʛʦʨʳʥ ʫʩʥʳ ʪʵʞʵʵʣ ʙʦʣʥʦ. ʅʫʫʨʳʥ ʭᴇʥʜʠʡʥ ʭʫʨ ʙʦʨʦʦʥʳ ʫʩ 

ʙʘʨʘʛ ʙװʛʜʵʵʨʵʵ ʫʫʨʰʠʭ ʧʨʦʮʝʩʩʪ ʟʘʨʮʫʫʣʘʛʜʘʥʘ. ʀʡʤ ʭʦʸʨ ᴇᴇʨ ʥᴇʭʮᴇʣ ʥʴ ʄʦʥʛʦʣ 

ʦʨʥʳ ʛʘʟʘʨ ʥʫʪʛʠʡʛ ʫʨʩʘʮ ʙװʨʜʵʭ, ʰʠʣʞʠʭ, ʩʘʨʥʠʭ ʭʵʤʵʵʭ װʥʜʩʵʥ ʙװʩʵʜ ʭʫʚʘʘʭ 

ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʞ ʙʘʡʥʘ (ɼʘʚʘʘ, 2015). ʀʡʤ ʭʵʣʙʵʨʵʵʨ ʫʨʩʘʮʳʛ ʙװʩ ʙʦʣʛʦʥ ʭʫʚʘʘʭ 

ʟʘʨʯʤʳʛ ʆʨʦʩʳʥ ʵʨʜʵʤʪʵʥ ɺ.ʃ.ʐʫʣʴʮ (1965) ʘʥʭ ɼʫʥʜʘʜ ɸʟʠʡʥ ʥʫʪʘʛʪ ʭʵʨʵʛʣʵʞʵʵ. 

ʋʨʩʘʮ ʙװʨʜʵʭ ʙװʩʵʜ ʫʫʣʩ ʪʵʜʛʵʵʨʠʡʥ ʭʘʞʫʫ ʭʘʤʘʘʨʥʘ. ʍʘʨʠʥ ʫʫʣʩʳʥ ʙʵʣ ʭʦʨʤʦʡ ʥʴ 

ʫʨʩʘʮ ʰʠʣʞʠʭ, ʩʘʨʥʠʭ ʙװʩʵʜ ʙʘʛʪʘʥʘ. ʄʦʥʛʦʣ ʦʨʥʳ ʫʨʩʘʮ ʩʘʨʥʠʭ ʙװʩ ʥʠʡʪ ʥʫʪʛʠʡʥ 2/3 

ʪʦʡ ʪʵʥʮʵʥʵ (ɼʘʰʜʵʣʵʛ, 1996). ɻʦʣʳʥ ʭᴇʥʜʠʡʥ ʩʵʚʩʛʵʨ ʭʫʨʜʘʩʪ ʫʨʩʘʮ ʰʠʥʛʵʞ ʫʨʩʘʮʳʥ 

ʘʣʜʘʛʜʘʣ װװʩʥʵ. ɻʦʣʳʥ ᴇʥʛᴇʨᴇʣʪʠʡʥ ʘʞʠʛʣʘʣʪʳʥ װʨ ʜװʥʛʵʵʨ ʵʜʛʵʵʨ ʙװʩװװʜʠʡʥ ʭʠʣ 

ʟʘʘʛʠʡʛ ʪʦʜʦʨʭʦʡʣʞ ʙʦʣʥʦ. ɻʦʣʳʥ ʫʨʪʳʥ ʜʘʛʫʫʭ ʫʨʩʘʮʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʛʦʣ 

ʘʨʛʘ ʙʦʣ ʛʦʣʳʥ ʜʘʛʫʫʭ ʙʘʡʥʛʳʥ ʘʞʠʛʣʘʣʪ ʭʵʤʞʠʣʪ ʙװʭʠʡ ʭʘʨʫʫʣʫʫʜʳʥ ʫʨʩʘʮʳʥ ʜʘʛʫʫʭ 

ʭʫʚʘʘʨʠʣʘʣʪ, ʛʦʣʳʥ ʜʘʛʫʫʭ ʥʵʤʵʣʪ ʪװʨ ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʮʵʛװװʜʵʵʨ ʙʘʷʞʫʫʣʘʥ 

ʪʦʜʦʨʭʦʡʣʦʭ ʶʤ.  

ɻʦʣʳʥ ʜʘʛʫʫʭ ʫʨʩʘʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪ ʩʘʚ ʛʘʟʨʳʥ ʭʫʨʜʘʩ ʭʫʨʠʤʪʣʘʣ, ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ, 

ʣʘʥʜʰʘʬʪʳʥ ʦʥʮʣʦʛ, ʛʘʟʘʨ ʘʰʠʛʣʘʣʪ, ʫʩ ʭʵʨʵʛʣʵʵ ʘʰʠʛʣʘʣʪʘʘʩ ʭʘʤʘʘʨʯ ᴇᴇʨ ᴇᴇʨ 

ʙʘʡʥʘ. ɻʦʣʳʥ ʵʭ  ʫʨʩʘʮ ʙװʨʜʵʭ ʙװʩʵʜ ʫʩʥʳ ᴇʥʛᴇʨᴇʣʪ ʛʦʣʳʥ ʜʘʛʫʫʜ ʥʵʤʵʛʜʵʭ, ᴇʥʛᴇʨᴇʣʪ 

ʪʦʛʪʚʦʨʪʦʡ ʞʠʛʜ ʙʘʡʭ, ʛʦʣʳʥ ʪʘʪʤʳʥ ʵʢʦʩʠʩʪʝʤ, ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʨʩʘʮʳʛ ʪʵʞʵʵʭ ʟʵʨʛʵʵʨ 

ᴇʥʛᴇʨᴇʣʪ ʩʘʨʥʠʭ, ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʪʵʞʵʵʣʵʵʨ ʛʦʣʳʥ ʫʨʩʘʮ ʵʨʛʵʞ ʩʵʨʛʵʭ ʟʵʨʵʛ 4 ʭʵʚ 

ʰʠʥʞ ʠʣʵʨʥʵ (ɻʘʟʘʨʟװʡʥ ʭװʨʵʵʣʵʥ, 2007) 

 

ʋʨʩʘʮʳʥ ʛʠʜʨʦʛʨʘʬʠʡʥ ʟʘʜʣʘʥ ʷʣʛʘʣʳʥ ʘʨʛʘ ʟϾʡ: ɻʦʣ ʤᴇʨʥʠʡ ʫʨʩʘʮʳʥ ʛʠʜʨʦʛʨʘʬ ʥʴ 

ʰʘʨ ʫʩʥʳ ʙʦʣʦʥ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ װװʩʵʭ ʥᴇʭʮᴇʣᴇᴇʩ ʰʘʣʪʛʘʘʣʘʥ ʦʣʦʥ ʦʨʦʡʪʦʡ ʷʥʟ 

ʙװʨʠʡʥ ʭʵʣʙʵʨʪʵʡ ʙʘʡʥʘ. ɻʦʣ ʤᴇʨʥʠʡ ʛʠʜʨʦʛʨʘʬʠʡʛ ʥʵʛ ʙʫʶʫ ʦʣʦʥ ʦʨʦʡʪʦʡ ʛʵʞ ʷʣʛʘʭ 

ʙʦʣʦʚʯ ʭʘʤʛʠʡʥ ʠʭ װʝʨʠʡʥ ʛʠʜʨʦʛʨʘʬʠʡʛ ʠʭʵʚʯʣʵʥ ʛʘʥʮ ʦʨʦʡʪʦʡ ʛʠʜʨʦʛʨʘʬʘʘʨ ʪʦʦʮʦʞ 

ʙʘʡʛʫʫʣʥʘ. תʝʨʠʡʥ ʫʩʥʳ ʛʠʜʨʦʛʨʘʬʠʡʛ ʰʘʨ ʫʩʥʳ, ʭʫʨ ʙʦʨʦʦʥʳ ʙʦʣʦʥ ʭʦʣʠʤʦʛ ʛʵʞ ʛʘʨʘʣ 

  .ʩʣʵʵʨ ʥʴ ʘʥʛʠʣʥʘװװ



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʋʨʩʘʮʳʥ ʛʠʜʨʦʛʨʘʬʠʡʛ ʫʣʘʤʞʣʘʣʪ ʛʨʘʬʠʢ ʘʨʛʘ ʫʩʥʳ ʙװʪʵʮ ʥʘʡʨʣʘʛʘ, ʯʘʥʘʨʘʘʩ 

ʭʘʤʘʘʨʫʫʣʘʥ ʷʣʛʘʭ ʟʵʨʵʛ ʭʵʜ ʭʵʜʵʥ ʘʨʛʘʘʨ ʪʵʞʵʵʣʠʡʥ ʵʭ װװʩʚʵʨʵʵʨ ʷʣʛʘʞ ʙʦʣʜʦʛ. 

 ʛʵʵʤʵʣ ʭʵʨʵʛʣʵʛʜʵʞ ʠʨʩʵʥ ʭʷʤʜ ʪᴇʩᴇʨ ʘʨʛʘװʥʵʵʩ ʫʣʘʤʞʣʘʣʪ ʘʨʛʘ ʥʴ ʵʥʛʠʡʥ ʙᴇʛᴇᴇʜ ʪװת

ʶʤ. ʉװװʣʠʡʥ װʝʜ ʫʩʥʳ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʥʘʨ ʪʦʛʪʚʦʨʪʦʡ ʠʟʦʪʦʧʳʥ ʪʝʭʥʠʢ ʟʵʨʛʠʡʛ 

ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʭ ʙʦʣʩʦʥ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʘʨʛʘ ʥʴ ʬʠʟʠʢ װʥʜʵʩʣʵʣ ʩʘʡʪʘʡ ʫʨʩʘʮʳʥ 

ʪʵʞʵʵʣʠʡʥ ʵʭ װװʩʚʵʨװװʜʠʡʥ ʭʘʨʴʮʘʘ ʪװװʥʠʡ ʭʫʚʴʩʣʳʛ ʠʣʵʨʭʠʡʣʵʭ ʙʦʣʦʤʞʪʦʡ ʦʨʯʠʥ 

 ʟʜʵʛ ʯ ʠʟʦʪʦʧʳʥ ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵʥʠʡ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠװ ʣʵʭ ʘʨʛʫʫʜ ʛʵʞװװʝʠʡʥ ʪʵʨʛװ

ʪᴇʜʠʡʣᴇʥ ʭᴇʛʞᴇᴇʛװʡ ʤʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ װʥʵ ᴇʨʪᴇʛ ʠʭʪʵʡ.  

 

ʐʘʨʳʥ ʛʦʣʳʥ ʫʨʩʘʮʳʥ ʟʘʜʣʘʥ ʷʣʛʘʣʳʛ ʐʘʨʳʥ ʛʦʣ-ɾʠʤʩ ʥʦʛʦʦ ʭʘʨʫʫʣʳʥ ʫʨʩʘʮʳʥ 

ʤʵʜʵʵʛ (1977-2016) ʘʰʠʛʣʘʥ ʛʨʘʬʠʢ ʘʥʘʣʠʪʠʢ ʘʨʛʘ ʙʦʣʦʥ Web-based Hydrograph 

Analysis Tool (WHAT) ʧʨʦʛʨʘʤʤʘʘʨ ʪʦʜʦʨʭʦʡʣʩʦʥ.   

 

ɻʨʘʬʠʢ ʘʥʘʣʠʪʠʢ ʘʨʛʘ. װתʥʜ: 

 

¶ ʐʫʣʫʫʥ ʰʫʛʘʤʳʥ ʘʨʛʘ. ʕʥʵ ʘʨʛʘʘʨ ʛʠʜʨʦʛʨʘʬʠʡʥ ᴇʛʩᴇʭ ʙʘ ʙʫʫʨʩʘʥ ʮʵʛʠʡʛ 

ʰʫʣʫʫʥ ʰʫʛʘʤʘʘʨ ʭʦʣʙʦʞ ʫʨʩʘʮʳʛ ʷʣʛʘʜʘʛ ʵʥʛʠʡʥ ʟʘʨʯʠʤʪʘʡ (˭͎ͯͪ͊ 3-2 ʘ ʰʫʛʘʤ) 

 

¶ N ïᴇʜʨʠʡʥ ʘʨʛʘ. ʐʫʫʜ ʫʨʩʘʮ ʙʫʶʫ ʭʫʨ ʙʦʨʦʦʥʳ ʫʨʩʘʮ ʥʴ ʭʘʤʛʠʡʥ ʠʭ ʭʵʤʞʵʵʥʜʵʵ 

ʭװʨʩʥʵʵʩ ʭʦʡʰ ʪʦʜʦʨʭʦʡ ʭʫʛʘʮʘʘʥʳ ʜʘʨʘʘ ʜʫʫʩʥʘ ʛʵʞ װʟʜʵʛ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ 

ʛʦʣʳʥ ʫʨʩʘʮʳʥ ʛװʥʠʡ ʫʩʥʳ ʭʵʩʵʛ ʥʴ N ᴇʜʨʠʡʥ ʜʘʨʘʘ ʭʘʤʛʠʡʥ ʠʭ ʭʵʤʞʵʵʥʜʵʵ 

ʭװʨʵʭ ʙʘ ʵʥʵ ᴇʜʨʠʡʥ ʪʦʦ ʥʴ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʥʘ. 

ɻʠʜʨʦʛʨʘʬʠʡʥ ʦʨʦʡʥʦʦʩ ʛװʥʠʡ ʫʨʩʘʮʘʜ ʭʘʤʛʠʡʥ ʠʭ ʭʵʤʞʵʵʥʜʵʵ ʭװʨʵʭ N ᴇʜʨʠʡʛ 

ʜʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʪʫʨʰʠʣʪr ʥ ʪʵʛʰʠʪʛʵʣʵʵʨ ʪʦʦʮʥʦ. N-ᴇʜʨʠʡʥ ʘʨʛʘʘʨ ʫʨʩʘʮʳʛ 

ʷʣʛʘʭʜʘʘ ʰʫʫʜ ʫʨʩʘʮ ʵʭʣʵʭʠʡʥ ᴇʤʥᴇ ʩʫʫʨʴ ʫʨʩʘʮʳʛ ʛʠʜʨʦʛʨʘʬʠʡʥ ʦʨʦʡ ʭװʨʪʵʣ 

ʭʘʥʜʣʘʛʘʘʨ װʨʛʵʣʞʣװװʣʞ, ʫʛ ʮʵʛʵʵʩ N ᴇʜʨʠʡʥ ʜʘʨʘʘ ʰʫʫʜ ʫʨʩʘʮ ʜʫʫʩʩʘʥ ʮʵʛ 

ʭװʨʪʵʣ ʰʫʣʫʫʥ ʰʫʛʘʤʘʘʨ ʭʦʣʙʦʞ ʷʣʛʘʥʘ. (˭͎ͯͪ͊ 3-2 ʙ ʰʫʛʘʤ)  

 

¶ ʍʘʥʜʣʘʛʘ װʨʛʵʣʞʣװװʣʵʭ ʘʨʛʘ. ʕʥʵ ʘʨʛʳʛ װʝʨʠʡʥ ʜʦʣʛʠʦʥʳ ʙʫʫʨʘʭ װʝ ʙʫʶʫ 

 װװʜʠʡʛ ʷʣʛʘʭʘʜ ʠʣװװʥ ʭʵʩʛװװʨʵʣʜʵʭװʝʜ ʫʨʩʘʮʳʥ ʙװ ʝʨʠʡʥ ʭʫʨʠʤʪʣʘʣ ʰʘʚʭʘʛʜʘʭװ

ʪʦʭʠʨʦʤʞʪʦʡ ʛʵʞ װʟʜʵʛ. תʝʨʠʡʥ ʜʦʣʛʠʦʥʳ ʭʫʨʠʤʪʣʘʣ ʰʘʚʭʘʛʜʘʞ ʵʭʣʵʭ ʮʵʛʠʡʛ 

ʭʫʨ ʪʫʥʘʜʘʩ ʟʦʛʩʦʞ ʮʘʘʰʠʜ ʛʦʣʳʥ ʫʨʩʘʮ װʝʨʠʡʥ ʭʫʨʠʤʪʣʘʣ ʙʘ ʛʘʟʨʳʥ ʜʦʦʨʭ 

ʫʩʘʘʨ ʪʵʞʵʵʛʜʵʥ װʨʛʵʣʞʣʵʭ ʮʵʛ ʛʵʞ װʟʵʞ ʙʦʣʥʦ (˭͎ͯͪ͊ 3-2 ʚ ʰʫʛʘʤ) 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ɿʫʨʘʛ 3-2. ʋʨʩʘʮʳʥ ʛʠʜʨʦʛʨʘʬʠʡʛ ʷʣʛʘʭ ʛʨʘʬʠʢ ʘʨʛʘ 

 

3.2.2 ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇᴇʮ, ʛʦʨʠʤ 
 

ɸ.ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʪʦʡʤ ʥᴇᴇʮʠʡʛ ʪʦʦʮʦʭʦʜ ʘʰʠʛʣʘʩʘʥ װʥʜʩʵʥ ʙʘʨʠʤʪ, ʤʵʜʵʵ: ʉʘʚ 

ʛʘʟʨʳʥ ʭʵʤʞʵʵʥʜ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʙʦʣʦʥ ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ 

ʥᴇᴇʮʠʡʥ ʭʵʤʞʵʵʛ ʪʦʦʮʦʭʜʦʦ ʜʦʦʨʭ 2 װʥʜʩʵʥ ʟʫʨʛʠʡʛ ʘʰʠʛʣʘʩʘʥ. װתʥʜ: 

 

ʄʦʥʛʦʣʳʥ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ 1:1 000 000-ʳʥ ʟʫʨʛʠʡʛ (ʄʦʥʛʦʣ ɻʝʨʤʘʥʳ ʵʨʜʵʤʪʵʥ 

ʩʫʜʣʘʘʯʠʜ ʭʘʤʪʨʘʥ ʟʦʭʠʦʞ 1991-1996 ʦʥʜ ʭʵʚʣװװʣʩʵʥ) ʙʘʡʥʘ (˭͎ͯͪ͊ 3-3). ʋʛ ʟʫʨʘʛʪ ʫʩ 

ʘʛʫʫʣʘʛʯ ʙװʨʜʵʣ, ʙװʩʠʡʥ ʙװʪʵʵʤʞ (ᴇʥʜᴇʨ, ʜʫʥʜʘʞ ʙʘʛʘ ʙװʪʵʵʤʞʪʵʡ ʛʵʭ ʤʵʪ), ʫʩ 

ʰװװʨװװʣʵʭ (ʥװʭ ʩװʚʵʨʭʵʛ, ʘʥ ʮʘʚʣʘʛ) ʥᴇʭʮᴇʣʠʡʥ ʭʘʨʛʘʣʟʘʥ װʟʵʞ, ʘʚʯ ʭʵʨʵʛʣʵʩʵʥ. 

 

 
ɿʫʨʘʛ 3-3. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʟʫʨʘʛ (ɾʘʜʘʤʙʘʘ, 1996). 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ɻʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮʳʥ 1:1000000-ʳʥ ʟʫʨʘʛ. 

1981 ʦʥʜ ɿʍʋ (ʭʫʫʯʥʘʘʨ)-ʳʥ ɸʛʘʘʨʳʥ ʟʫʨʛʘʘʨ ʛʝʦʣʦʛʠʡʥ ʩʫʜʣʘʭ ʪʨʝʩʪʠʡʥ 

ʤʵʨʛʵʞʠʣʪʥװװʜ ʟʦʭʠʦʞ ʄʦʩʢʚʘ ʭʦʪʦʜ ʭʵʚʣװװʣʩʵʥ ʙʘʡʜʘʛ (˭͎ͯͪ͊ 3-4). ʋʛ ʟʫʨʛʠʡʛ ʘʰʠʛʣʘʥ 

1 ʢʤ2 ʪʘʣʙʘʡʜ <5 ʤʤ/ʞʠʣ ʙʫʶʫ 5000 ʤ3/ʞʠʣ ʭʵʤʞʵʵʥʵʵʩ ʙʘʛʘ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ 

ʥᴇᴇʮʪʵʡ, 5-10 ʤʤ/ʞʠʣ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 7500 ʤ3/ʞʠʣ, 10-20 ʤʤ/ʞʠʣ ʙʫʶʫ 15000 ʤ3/ʞʠʣ, 

20-50 ʤʤ/ʞʠʣ ʙʫʶʫ 35000 ʤ3/ʞʠʣ, 50-100 ʤʤ/ʞʠʣ ʙʫʶʫ 70000 ʤ3/ʞʠʣ, 100-200 ʤʤ/ʞʠʣ 

ʙʫʶʫ 150000 ʤ3/ʞʠʣ, >200 ʤʤ/ʞʠʣ ʙʫʶʫ 200000 ʤ3/ʞʠʣ ʭʵʤʞʵʵʥʵʵʩ ʠʭ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮʪʵʡ ʛʵʞ ʘʥʛʠʣʘʥ ᴇᴇʨ ᴇᴇʨ ʯʠʛʣʵʣʪʵʡ ʥʵʛ ᴇʥʛᴇʪʵʡ ʰʫʛʘʤʘʘʨ װʟװװʣʞ 

ʟʫʨʘʛʣʘʥʘ. 

 
ɿʫʨʘʛ 3-4. ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮ. 

 

ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʦʨʜʫʫʜ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇᴇʮ ʥʴ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʭʘʡʛʫʫʣʘʘʨ ʪʦʛʪʦʦʛʜʩʦʥ ʦʨʜʫʫʜʳʥ 

ʙʘʪʣʘʛʜʩʘʥ ʥᴇᴇʮ, ʭʘʡʛʫʫʣ-ʘʰʠʛʣʘʣʪʳʥ ʮʦʦʥʦʛʠʡʥ ʥʵʵʩʵʥ ʫʩ ʘʛʫʫʣʘʛʯ ʙװʨʜʵʣ, ʙװʩ, ʫʩʥʳ 

ʫʥʜʘʨʛʘ, ʪװʚʰʥʠʡ ʙʫʫʨʘʣʪ, ʟʘʨʠʤ ʦʨʜʳʥ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʟʫʨʘʛ ʟʵʨʵʛ ʤʵʜʵʵ, ʤʵʜʵʵʣʣʠʡʛ 

ʘʰʠʛʣʘʥ ʩʘʚ ʙװʨʠʡʥ ʭʵʤʞʵʵʥʜ ʭʘʡʛʫʫʣʳʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʦʛʪʦʦʩʦʥ ʘʰʠʛʣʘʣʪʳʥ ʥᴇᴇʮʠʡʥ 

ʜװʥʛ ʛʘʨʛʘʥʘ. 

 

ɹʵʣʯʵʵʨʠʡʥ ʙʦʣʦʥ ʙʫʩʘʜ ʟʦʨʠʫʣʘʣʪʘʘʨ ʛʘʨʛʘʩʘʥ ʘʰʠʛʣʘʣʪʳʥ ʮʦʦʥʦʛʫʫʜʳʥ 

ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ  

1998 ʦʥʳʛ ʭװʨʪʵʣ ʩʫʤʳʥ ʪᴇʚʠʡʥ ʭװʥ ʘʤʳʥ ʫʩʘʥ ʭʘʥʛʘʤʞ ʙʦʣʦʥ, ʙʵʣʯʵʵʨ ʫʩʞʫʫʣʘʣʪʳʥ 

ʟʦʨʠʫʣʘʣʪʘʘʨ ʠʥʞʝʥʝʨʠʡʥ ʭʠʡʮʪʵʡ ʭʫʜʛʫʫʜʳʛ ʛʘʨʛʘʥ ʘʰʠʛʣʘʞ ʙʘʡʞʵʵ ʵʜʛʵʵʨ ʫʩʪ ʮʵʛʠʡʥ 

ʤʵʜʵʵʣʣʠʡʛ ʜʦʦʨʭ ̆ ͫͤΉ͎ͭ 3-2-ʜ ʭʘʨʫʫʣʘʚ (ɼʦʣʛʦʨʩװʨʵʥ, 1998). 

 

ʍװʩʥʵʛʪ 3-2. ʉʘʚ ʛʘʟʘʨʪ ʭʘʤʘʘʨʘʭ ʩʫʤʜʳʥ ʫʩʪ ʮʵʛ. 

ʉʫʤ ᴆʨᴇʤʜʤᴇʣ ʭʫʜʘʛ ɹʦʛʠʥʦ ʷʥʜʘʥʪ ʭʫʜʘʛ ʋʫʨʭʘʡʥ ʭʫʜʘʛ 

ʐʘʨʳʥ ʛʦʣ 9 
  

ɽʨᴇᴇ 1 
  

ʍʦʥʛʦʨ 21 6 1 

ɾʘʚʭʣʘʥʪ 9 2 3 

ʆʨʭʦʥ 3 3 
 

ʅʠʡʪ 43 11 4 

 

ʉʘʚ ʛʘʟʨʳʥ ʭʵʤʞʵʵʥʜ ʛʘʨʛʘʩʘʥ ᴇʨᴇʤʜʤᴇʣ ʭʫʜʛʠʡʥ ʤʵʜʵʵʣʣʠʡʛ ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ 

ʥᴇᴇʮʠʡʥ ʟʫʨʘʛʪ ʙʫʫʣʛʘʥ ʘʰʠʛʣʘʥʘ.  

 

ɹ. ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮ ʙʘʷʣʘʛ ʙʦʣʦʥ ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ 

ʥᴇᴇʮʠʡʛ ʩʘʚ ʛʘʟʨʫʫʜʘʘʨ ʪʦʦʮʦʦʣʦʭ ʘʨʛʘ ʟװʡ: ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮ 

(ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʙʘʷʣʘʛ) ʙʦʣʦʥ ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ ʥᴇᴇʮʠʡʛ 3.3, 3.4 ʟʫʨʛʫʫʜʘʜ 

 ʥʜʵʩʣʵʥ ʪʦʦʮʦʦʣʩʦʥ ʙʦʣʥʦ. ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮ ʥʴ ʘʛʘʘʨʳʥװ

ʭʫʨ ʪʫʥʘʜʘʩ, ʛʘʜʘʨʛʳʥ ʫʨʩʘʮ, ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʭʘʞʫʫʛʠʡʥ ʫʨʩʘʮʳʥ ʭʵʤʞʵʵʥʵʵʩ 

ʭʘʤʘʘʨʩʘʥ ʥʠʡʣʤʵʣ ʰʠʥʞʪʵʡ (˭͎ͯͪ͊ 3-5) (ɹʆʅʍʗ, 2012). 

 

 
ɿʫʨʘʛ 3-5. ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮ ʙװʨʵʣʜʵʭ ʥᴇʭʮᴇʣʠʡʛ ʭʘʨʫʫʣʩʘʥ ʟʘʛʚʘʨ 

ʟװʩʵʣʪ (ʵʭ ϾϾʩʚʵʨ; ɹʆʅʍʗ, 2012). 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 
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3.2.2.1 ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥЊʭЊʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥЊЊʮʠʡʛ (ʙʘʡʛʘʣʠʡʥ ʥЊЊʮ ʙʘʷʣʘʛ) 
ʪʦʦʮʦʦʣʩʦʥ ʘʨʛʘ ʟϾʡ 

ɻʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮ 1:1 000 000-ʳʥ ʟʫʨʘʛʪ 

ʟʫʨʘʛʣʘʩʘʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʫʨʩʘʮʳʥ ʣ/ʩ/ʢʤ2 ʥʵʛʞʵʵʨ ʠʣʵʨʭʠʡʣʞ ʪʫʭʘʡʥ ʫʨʩʘʮʳʥ 

ʪʘʨʭʩʘʥ ʪʘʣʙʘʡ ʜʘʭʴ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮʠʡʛ  

 

ὗ ςȢχτzὬz Ὂ               (3.10) 

 

ʛʵʩʵʥ ʪʦʤʴʸʦʛ ʭʵʨʵʛʣʵʥ ʪʦʜʦʨʭʦʡʣʥʦ. װתʥʜ: 

Q - ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮ, ʤ3/ʭʦʥʦʛ 

h ï ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʫʨʩʘʮʳʥ ʤʦʜʫʣʴ, ʤʤ/ʞʠʣ, װװʥʠʡ ʪʦʦʥ ʫʪʛʳʛ ʄʦʥʛʦʣ ʦʨʥʳ 

ʛʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʳʥ ʜʦʦʨʭ ʫʩʥʳ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮʳʥ ʟʫʨʛʘʘʩ ʘʚʯ 

ʪʦʜʦʨʭʦʡʣʥʦ. 

F ï ʪʫʭʘʡʥ ʫʨʩʘʮʳʥ ʪʘʣʙʘʡ, ʢʤ2  

 

3.2.2.2 ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ ʥЊЊʮʠʡʛ ʪʦʦʮʦʦʣʩʦʥ ʘʨʛʘ ʟϾʡ 

ʄʦʥʛʦʣ ʦʨʥʳ ɻʠʜʨʦʛʝʦʣʦʛʠʡʥ ʭʦʡʜ ʩʠʩʪʝʤʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʜʵʭ ʛʦʣ ʤᴇʨʥʠʡ ʙʦʣʦʥ ʫʫʣʩ 

ʭʦʦʨʦʥʜʳʥ ʭʦʪʛʦʨ, ʟʘʨʠʤ ʪʦʤʦʦʭʦʥ ʜʘʨʘʛʜʤʘʣ ʭᴇʥʜʠʡ ʟʵʨʵʛ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ 

ʙװʪʮװװʜʠʡʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ ʥᴇᴇʮʠʡʛ ʙʘʣʘʥʩʳʥ ʘʨʛʘʘʨ 

ʜʦʦʨʭ ʪʦʤʴʸʦʛʦʦʨ ʪʦʦʮʦʦʣʥʦ. 

 

ὗὥ ὗὲ                   (3.11) 

 

 ʥʜ: Qa ï ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʙʦʣʦʤʞʠʪ ʪʦʦʮʦʦʪ ʥᴇᴇʮ, ʤ3/ʭʦʥʦʛװת

Qn ï ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʫʨʩʘʮ ʙʫʶʫ ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʙʘʷʣʘʛ, ʤ3/ʭʦʥʦʛ 

Ve ï ʫʩ ʘʛʫʫʣʘʛʯ ʙװʨʜʵʣ, װʝʠʡʥ ʵʟʣʵʭװװʥ, ʤ3 

µ ï ʫʩ ᴇʛᴇʤʞ 0.1-0.03 ʛʵʩʵʥ ʠʥʪʝʨʚʘʣʳʥ ʭʦʦʨʦʥʜ ʙʘʡʭʘʘʨ ʪʦʦʮʦʦʥʜ ʘʚʘʚ. 

 

3.2.2.3 ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟϾʡ 

 

ɸʚʪʦʤʘʪ ʪϾʚʰʠʥ ʭʵʤʞʠʛʯ: ɸʚʪʦʤʘʪ ʪװʚʰʠʥ ʭʵʤʞʠʛʯװװʜ ʥʴ ʫʩ ʙʦʣʦʥ ʘʛʘʘʨʳʥ  

ʜʘʨʘʣʪʳʥ ʟᴇʨװװʛʵʵʨ ʙʦʜʦʣʪ ʭʠʡʜʵʛ ʙᴇʛᴇᴇʜ ʜʘʨʘʘʭ ʪʦʤʴʸʦʛ ʘʰʠʛʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ 

ʭʠʡʥʵ. 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 
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ɿʫʨʘʛ 3-6.  ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʪװʚʰʠʥ ʭʵʤʞʠʭ ʘʚʪʦʤʘʪ ʙʘʛʘʞ ʩʫʫʨʠʣʫʫʣʘʣʪ. 

 

Water column (WC) ïʋʩʥʳ ʪװʚʰʥʵʵʩ ʙʘʛʘʞ ʭװʨʪʵʣʭ ʟʘʡ 

 

ὡὅ ωψπφȢφυ
ὖὨὭὺὩὶὖὦὥὶέ

ὴz Ὣ
           σȢρς  

Pdiver-ʫʩʥʳ ʜʘʨʘʣʪ 

Pbaro-ʘʛʘʘʨʳʥ ʜʘʨʘʣʪ 

p-ʫʩʥʳ ʥʷʛʪ 

g-ʭװʥʜʠʡʥ ʭװʯʥʠʡ ʭʫʨʜʘʪʛʘʣ 

 

Water level (WL)-ʋʩʥʳ ʪװʚʰʠʥ;                       

WL=TOC-CL+WC   (4)  

 

4-ʨ ʪʦʤʴʸʦʥʜ 3-ʨ ʪʦʤʴʸʦʛ ʦʨʣʫʫʣʘʭʘʜ:  

 

ὡὒ Ὕὕὅὅὒ ωψπφȢφυ
ὖὨὭὺὩὶὖὦὥὶέ

ὴz Ὣ
                     σȢρσ  

 

Top of casing (TOC)-ʮʦʦʥʦʛʠʡʥ ʘʤʩʨʳʥ ᴇʥʜᴇʨ, Cable length (CL)-ʂʘʙʝʣ ʫʪʘʩʥʳ ʫʨʪ; 

CL=MM+WC (6) MM-ʛʘʨʘʘʨ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ 

 

3.2.3 ʋʩ ʭʘʥʛʘʤʞ, ʘʨʠʫʪʛʘʭ ʪʘʪʫʫʨʛʘ 
 

ʉʵʜʵʚʪ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ ʦʨʰʠʭ ʩʫʤʜʳʥ ʫʩ ʭʘʥʛʘʤʞ ʙʦʣʦʥ 

ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʦʜʦʦʛʠʡʥ ʙʘʡʜʘʣ, ʪװװʥʜ װʥʵʣʛʵʵ ᴇʛᴇʭ, ʩʫʤʜʳʥ ʭװʥ ʘʤʳʥ 

ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʙʦʣʦʥ ʭʘʥʛʘʘʛװʡ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʭװʨʪʵʵʤʞʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 

ʟʦʨʠʣʛʦʦʨ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ.  

 

3.2.3.1 ʐʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʙʦʣʦʥ ʭʘʥʛʘʘʛϾʡ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʭϾʨʪʵʵʤʞ 

 

ɿʘʤ, ʪʵʵʚʵʨ, ʙʘʨʠʣʛʘ, ʭʦʪ ʙʘʡʛʫʫʣʘʣʪ, ɹʘʡʛʘʣʴ ʦʨʯʠʥ, ʘʷʣʘʣ ʞʫʫʣʯʣʘʣʳʥ ʩʘʡʜʳʥ 2012 

ʦʥʳ 7 ʜʫʛʘʘʨ ʩʘʨʳʥ 02-ʥʳ ᴇʜʨʠʡʥ 192/ɸ-255 ʪʦʦʪ ʭʘʤʪʘʨʩʘʥ ʪʫʰʘʘʣʘʘʨ ʙʘʪʣʘʛʜʩʘʥ ñʋʩ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              98 

 

ʭʘʥʛʘʤʞ, ʘʨʠʫʥ ʮʵʚʨʠʡʥ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʭװʨʪʵʵʤʞʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘʯʣʘʣò-ʳʛ װʥʜʵʩ 

ʙʦʣʛʦʥ ʩʫʤʜʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʙʦʣʦʥ ʭʘʥʛʘʘʛװʡ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʭװʨʪʵʵʤʞʠʡʛ 2020 

ʦʥʳ ʍɸʆʉʊ-ʳʥ ʭװʥ ʘʤʘʘʩ ʘʩʫʫʣʛʘʘʨ ʘʚʩʘʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʪᴇʨᴇʣ ʘʥʛʠʣʣʳʛ ʘʰʠʛʣʘʥ 

ʪʦʜʦʨʭʦʡʣʩʦʥ. 

 

ʐʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʭϾʨʪʵʵʤʞʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 

 

ʊᴇʚʣᴇʨʩᴇʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʰʫʛʘʤ ʩװʣʞʵʵʥʵʵʩ (ὔ), ʰʫʛʘʤʜ ʭʦʣʙʦʛʜʩʦʥ (ὔ )́ ʙʦʣʦʥ 

ʟᴇᴇʚʨʠʡʥ (ὔ )̂ ʫʩʘʥ ʩʘʥʪʘʡ ʫʩ ʪװʛʵʵʭ ʙʘʡʨʥʘʘʩ, ʟᴇᴇʚʨʠʡʥ ʫʩ ʪװʛʵʵʭ ʙʘʡʨʥʘʘʩ, ʟᴇᴇʚʨʠʡʥ 

ʫʩ (ὔ )̒, ʭʘʤʛʘʘʣʩʘʥ ʛװʥʠʡ ʭʫʜʘʛ (ὔ) ʙʦʣʦʥ ʭʘʤʛʘʘʣʩʘʥ ʙʫʣʘʛ (ὔ )-ʘʘʩ ʫʩ ʭʵʨʵʛʣʵʞ 

ʙʘʡʛʘʘ ᴇʨʭʠʡʥ ʪʦʦʛ ᴇʨʭʠʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʦʦʥʜ ʭʘʨʴʮʫʫʣʘʭ ʟʘʤʘʘʨ ʪʦʦʮʜʦʛ. 

 

ὖὖ ὔ ὔ ́ ὔ ̂ ὔ ̒ ὔ ὔ ρzππϷȾὔ       (3.14) 

 :ʥʜװת

ὖὖ   ï ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ װʡʣʯʠʣʛʵʵ ʭװʨʪʵʞ ʙʘʡʛʘʘ ʭװʥ ʘʤʳʥ  ʵʟʣʵʭ 

ʭʫʚʴ 

ὔ    ï ᴇʨʭʠʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʦʦ 

 

ʐʘʘʨʜʣʘʛʘ ʭʘʥʛʘʘʛϾʡ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʭϾʨʪʵʵʤʞʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 

 

ʐʘʘʨʜʣʘʛʘ ʭʘʥʛʘʘʛװʡ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʭװʨʪʵʵʤʞʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʭʘʤʛʘʘʣʘʘʛװʡ 

ʭʫʜʛʘʘʩ ʫʩ ʘʚʜʘʛ ʭʵʨʵʛʣʵʛʯʠʡʥ ʪʦʦ ὔ , ʭʘʤʛʘʘʣʘʘʛװʡ ʙʫʣʛʘʘʩ ʫʩ ʘʚʜʘʛ ʭʵʨʵʛʣʵʛʯʠʡʥ 

ʪʦʦ ὔ , ʫʩʥʳ  ʠʣ ʵʭ װװʩʚʵʨʵʵʩ ʫʩʘʘ ʘʚʜʘʛ ʭʵʨʵʛʣʵʛʯʠʡʥ ʪʦʦ ὔ , ʍɸʆʉʊ-ʳʥ 2020 ʦʥʳ 

ʜװʥʛʵʵʨ ʥʵʛʜʩʵʥ ʥʵʛ ʜװʥ ʛʘʨʩʘʥ ʫʯʠʨ ʙװʛʜʠʡʛ ʫʩʥʳ ʠʣ ʵʭ װװʩʚʵʨʵʵʩ ʫʩ ʘʚʜʘʛ ʭʵʨʵʛʣʵʛʯʠʜ 

ʭʘʤʨʫʫʣʘʥ ὔ  ʛʵʞ ʪʵʤʜʵʛʣʵʚ. ʄᴇʥ ʍɸʆʉʊ 2020-ʪ ʟᴇᴇʚʨʠʡʥ ʝʨʜʠʡʥ ʭᴇʩʛᴇᴇʨ ʫʩ ʘʚʜʘʛ, 

ʭʫʨʳʥ ʫʩ ʭʵʨʵʛʣʵʜʵʛ ʪʦʦʥ ʤʵʜʵʵ ʛʘʨʘʘʛװʡ ʫʯʠʨ ʪʦʦʮʦʦʥʜ ʦʨʫʫʣʘʭ ʙʦʣʦʤʞʛװʡ ʙʦʣʩʦʥ. 

ʀʡʤʜ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʘʛװʡ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʭװʨʪʵʵʤʞʠʡʛ ʟᴇʚʭᴇʥ ὔ  ʙʦʣʦʥ ὔ -ʵʵʨ 

ʘʚʣʘʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ: 

 

ὖὖ ὔ ὔ ὔ ὔ ὔ ὔ ὔ ρzππϷȾὔ           (3.15) 

 

ʊʵʛʰʠʪʛʵʣʠʡʛ ὔȟὔȟὔ  ï ʳʛ ὔ  ï ʘʘʨ ʪᴇʣᴇᴇʣװװʣʵʥ ʘʚʯ, ὔ , ὔȟὔ  ï ʠʡʛ ñ0ò ʛʵʞ ʘʚʩʘʥ. 

 :ʥʜװת

ὖὖ  ï  ʐʘʘʨʜʣʘʛʘ ʭʘʥʛʘʘʛװʡ ʫʩ ʭʘʥʛʘʤʞʠʡʥ װʡʣʯʠʣʛʵʵ ʭװʨʪʵʞ ʙʘʡʛʘʘ ʭװʥ ʘʤʳʥ 

ʵʟʣʵʭ ʭʫʚʴ 

ὔ  ï   ᴇʨʭʠʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʦʦ 

 

ʉʫʤʜʳʥ ʭװʥ ʘʤʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʙʦʣʦʥ ʭʘʥʛʘʘʛװʡ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʭװʨʪʵʵʤʞʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʜʵʵʨʭ ʘʨʛʘʯʣʘʣʜ ʫʩʥʳ ʯʘʥʘʨʳʛ ʘʚʯ װʟʜʵʛʛװʡ. ʀʡʤʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ 

ʘʞʣʘʘʨ ʫʩʥʳ ʯʘʥʘʨʳʛ ʭʘʨʛʘʣʟʘʥ װʥʵʣʵʭ ʘʩʫʫʜʣʳʛ ʭᴇʥʜʩᴇʥ ʙʦʣʥʦ. 

 

3.2.4 ʋʩ ʭʵʨʵʛʣʵʵ-ʘʰʠʛʣʘʣʪ, ʭʵʪʠʡʥ ʪᴇʣᴇʚ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩ ʭʵʨʵʛʣʵʵ-ʘʰʠʛʣʘʣʪ, ʪװװʥʠʡ ʭʵʪʠʡʥ ʪᴇʣᴇʚʠʡʛ ʪʫʩ ʩʘʚ ʛʘʟʘʨʪ 

ʩʫʤʳʥ ʪᴇʚ ʙʦʣʦʥ ʩʫʤʳʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʪʘʣʙʘʡʥ ʠʭʵʥʭ ʥʴ ʙʘʛʪʘʞ ʙʘʡʛʘʘ ʩʫʤʜ ʙʫʶʫ 

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɾʘʚʭʣʘʥʪ ʩʫʤ, ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʐʘʨʳʥ ʛʦʣ, ʆʨʭʦʥ, ʍʦʥʛʦʨ 

ʩʫʤʜʘʘʨ ʪʦʦʮʦʦʣʩʦʥ. ʊʫʩ ʩʘʚ ʛʘʟʘʨʪ ɾʘʚʭʣʘʥʪ ʩʫʤʳʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 54%, ʐʘʨʳʥ ʛʦʣ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              99 

 

ʩʫʤʳʥ ʛʘʟʘʨ ʥʫʪʘʛ 100%, ʆʨʭʦʥ ʩʫʤʳʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 27%, ʍʦʥʛʦʨ ʩʫʤʳʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ 

67% ʪʫʩ ʪʫʩ ʙʘʛʪʘʞ ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʛ ʭװʥ ʘʤʳʥ ʫʩ ʭʵʨʵʛʣʵʵ, ʥʠʡʪʠʡʥ ʙʦʣʦʥ ʘʭʫʡʥ 

 ,ʡʣʯʠʣʛʵʵʥʠʡ ʫʩ ʘʰʠʛʣʘʣʪ, ʤʘʣ ʘʞ ʘʭʫʡʥ ʫʩ ʭʵʨʵʛʣʵʵ, ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʫʩ ʘʰʠʛʣʘʣʪװ

ʫʫʣ ʫʫʨʭʘʡʥ ʫʩ ʘʰʠʛʣʘʣʪ ʛʵʩʵʥ 5 ʯʠʛʣʵʣʵʵʨ ʭʠʡʞ ʛװʡʮʵʪʛʵʣʵʵ.  

 

3.2.4.1 ʍϾʥ ʘʤʳʥ ʫʩ ʭʵʨʵʛʣʵʵʛ ʪʦʦʮʦʭ ʘʨʛʘ ʟϾʡ 

 

ʉʘʚ ʛʘʟʘʨ ʜʘʭʴ ʭװʥ ʘʤʳʥ ᴇʥᴇᴇʛʠʡʥ ʫʩ ʭʵʨʵʛʣʵʵʛ ʪʦʦʮʦʭʜʦʦ ʪʫʩ ʩʘʚ ʛʘʟʘʨʪ ʩʫʤʳʥ ʪᴇʚ ʥʴ 

ʙװʪʥʵʵʨʵʵ ʙʘʛʪʘʞ ʙʘʡʛʘʘ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɾʘʚʭʣʘʥʪ ʩʫʤ, ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʐʘʨʳʥ 

ʛʦʣ, ʆʨʭʦʥ ʩʫʤʜʳʥ ʭװʥ ʘʤʳʥ ʪʦʦʛ ʙװʭʵʣʜ ʥʴ, ʍʦʥʛʦʨ ʩʫʤʳʥ ʭװʥ ʘʤʳʥ 50 ʭʫʚʠʡʛ ʘʚʯ 

 ʟʩʵʥ ʙᴇʛᴇᴇʜ 2020 ʦʥʳ ʩʪʘʪʠʩʪʠʢʠʡʥ ʤʵʜʵʵʣʵʣ, ɹʆʅʍɸɾ-ʳʥ ʩʘʡʜʳʥ 2015 ʦʥʳ ɸ/301-ʨװ

ʪʫʰʘʘʣʳʥ 12-ʨ ʭʘʚʩʨʘʣʪʘʘʨ ʙʘʪʘʣʩʘʥ ñʆʨʦʥ ʩʫʫʮ, ʥʠʡʪʠʡʥ ʙʘʡʨ, ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʫʩʥʳ 

ʥʦʨʤò-ʳʛ ʘʰʠʛʣʘʚ.  

 

ʉʘʚ ʛʘʟʘʨ ʜʘʭʴ ʭװʥ ʘʤʳʥ ʫʩ ʭʵʨʵʛʣʵʵʥʠʡ ʭʵʪʠʡʥ ʪᴇʣᴇʚʠʡʛ ʪʦʦʮʦʭʜʦʦ ʥʵʛʜװʛʵʵʨʪ ʭװʥ 

ʘʤʳʥ ᴇʩᴇʣʪʠʡʛ 2017 ʦʥʜ תʥʜʵʩʥʠʡ ʉʪʘʪʠʩʪʠʢʠʡʥ ʍʦʨʦʦʥʦʦʩ ʛʘʨʛʘʩʘʥ ʄʦʥʛʦʣ ʋʣʩʳʥ 

ʭװʥ ʘʤʳʥ 2015-2045 ʦʥʳ ʰʠʥʵʯʠʣʩʵʥ ʭʵʪʠʡʥ ʪʦʦʮʦʦò-ʛ װʥʜʵʩʣʵʥ 2025, 2030 ʦʥʳ 

ʪװʚʰʠʥʜ ʭʘʤʛʠʡʥ ʠʭ ᴇʩᴇʣʪ, ʜʫʥʜʘʞ ᴇʩᴇʣʪ, ʭʘʤʛʠʡʥ ʙʘʛʘ ᴇʩᴇʣʪ ʛʵʩʵʥ 3 ʭʫʚʠʣʙʘʨʘʘʨ 

ʪʦʦʮʦʦʣʦʚ.  

 

ʍװʩʥʵʛʪ 3-3. ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʭװʥ ʘʤʳʥ ᴇʥᴇᴇʛʠʡʥ ʙʦʣʦʥ ʭʵʪʠʡʥ ʪᴇʣᴇʚ. 

 

ˉ 

 

ɸʡʤʘʛ 

 

ʉʫʤ 

ʆʥ 

2018 2025 2030 

ɼʵʵʜ ɼʫʥʜ ɼʦʦʜ ɼʵʵʜ ɼʫʥʜ ɼʦʦʜ 

1 ʉʵʣʵʥʛʵ  ɾʘʚʭʣʘʥʪ  1962 2099 2030 1976 2204 2081 1986 

2  ɼʘʨʭʘʥ-

ʋʫʣ   

ʆʨʭʦʥ  3300 3385 3346 3323 3448 3380 3340 

3 ɼʘʨʭʘʥ-

ʋʫʣ   

ʍʦʥʛʦʨ  3057 3269 3173 3079 3463 3259 3094 

4 ɼʘʨʭʘʥ-

ʋʫʣ   

ʐʘʨʳʥ 

ʛʦʣ 

8082 8302 8133 8088 8464 8169 8092 

 ʅʠʡʪ 16085 17055 16682 16466 17579 16889 16512 

 

ʍװʥ ʘʤʳʥ ʭʵʪʠʡʥ ᴇʩᴇʣʪʠʡʛ 2025 ʙʦʣʦʥ 2030 ʦʥʫʫʜʘʘʨ ʪʦʦʮʦʦʣʩʥʳ ʜʘʨʘʘ ʘʤʳʥ ʫʩ 

ʭʵʨʵʛʣʵʵʛ 2025, 2030 ʦʥʳ ʪװʚʰʠʥʜ ñʅʵʛʞ ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʭ, ʘʞʠʣ ʛװʡʮʵʪʛʵʭ, 

 ʣʵʭʵʜ ʟʘʨʮʫʫʣʘʭ ʫʩʥʳ ʥʦʨʤò ʙʦʣʦʥ ñʄʦʥʛʦʣ ʦʨʦʥʜ ʫʩʥʳ ʥᴇᴇʮʠʡʥ ʥʵʛʜʩʵʥװװʟװ ʡʣʯʠʣʛʵʵװ

ʤʝʥʝʞʤʝʥʪʠʡʛ ʙʵʭʞװװʣʵʭ ʥʴò ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ 2012 ʦʥʜ ʙʦʣʦʚʩʨʫʫʣʘʥ ʛʘʨʛʘʩʘʥ ñʋʩʥʳ 

ʭʵʨʵʛʮʵʵʛ ʪʦʦʮʦʭ ʛʘʨʳʥ ʘʚʣʘʛʘò-ʳʛ ʘʰʠʛʣʘʥ 2025 ʙʦʣʦʥ 2030 ʦʥ ʪʫʩ ʙװʨ ʜʵʵʨ ʜʵʵʜ, 

ʜʫʥʜ, ʜʦʦʜ ʛʵʩʵʥ 3 ʭʫʚʠʣʙʘʨʘʘʨ ʪʦʦʮʦʚ.  

 

3.2.4.2 ʅʠʡʪʠʡʥ ʙʦʣʦʥ ʘʭʫʡʥ Ͼʡʣʯʠʣʛʵʵʥʠʡ ʫʩ ʘʰʠʛʣʘʣʪʳʛ ʪʦʦʮʦʭ ʘʨʛʘ ʟϾʡ 

 

ʉʘʚ ʛʘʟʘʨ ʜʘʭʴ ʵʥʵ ʩʘʣʙʘʨʳʥ ᴇʥᴇᴇʛʠʡʥ ʫʩ ʘʰʠʛʣʘʣʪʳʛ ʪʦʦʮʦʭʜʦʦ ʪʫʭʘʡʥ ʙʘʡʛʫʫʣʣʘʛʳʥ 

ʵʨʭʵʣʞ ʙʘʡʛʘʘ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʯʠʛʣʵʣ, ʘʞʠʣʣʘʛʩʘʜ ʙʦʣʦʥ װʡʣʯʣװװʣʵʛʯʜʠʡʥ ʪʦʦʛ 

 ʥʜʵʩʣʵʥ ɹʆʅʍɸɾ-ʳʥ ʩʘʡʜʳʥ 2015 ʦʥʳ ɸ/301-ʨ ʪʫʰʘʘʣʳʥ 14-ʨ ʭʘʚʩʨʘʣʪʘʘʨ ʙʘʪʘʣʩʘʥװ

ñʅʠʡʪʠʡʥ ʙʦʣʦʥ ʘʭʫʡʥ װʡʣʯʠʣʛʵʵʥʠʡ ʛʘʟʨʫʫʜʳʥ ʫʩ ʭʵʨʵʛʣʵʵʥʠʡ ʥʦʨʤò ʙʦʣʦʥ ñʄʦʥʛʦʣ 

ʦʨʦʥʜ ʫʩʥʳ ʥᴇᴇʮʠʡʥ ʥʵʛʜʩʵʥ ʤʝʥʝʞʤʝʥʪʠʡʛ ʙʵʭʞװװʣʵʭ ʥʴò ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ 2012 ʦʥʜ 

ʙʦʣʦʚʩʨʫʫʣʘʥ ʛʘʨʛʘʩʘʥ ñʋʩʥʳ ʭʵʨʵʛʮʵʵʛ ʪʦʦʮʦʭ ʛʘʨʳʥ ʘʚʣʘʛʘò-ʳʛ ʘʰʠʛʣʘʥ ʪʦʦʮʦʚ. 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʋʩ ʭʵʨʵʛʣʵʵʥʠʡ ʮʘʘʰʜʳʥ ʪᴇʣᴇʚʠʡʛ ʩʘʚ ʛʘʟʘʨʪ ʭʘʤʨʘʛʜʘʭ ʩʫʤʜʳʥ ɿʘʩʘʛ ʜʘʨʛʘ ʥʘʨʳʥ 

 ʥʜʵʩʣʵʥ 2025, 2030װ ʥ ʘʤʳʥ ᴇʩᴇʣʪʠʡʥ ʭʫʚʠʣʙʘʨʫʫʜʘʜװʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʭᴇʪᴇʣʙᴇʨ, ʭװ

ʦʥʳ ʪװʚʰʠʥʜ ᴇʩᴇʣʪʠʡʥ ʜʵʵʜ, ʜʫʥʜ, ʜʦʦʜ ʭʫʚʠʣʙʘʨʫʫʜʘʘʨ ʙʦʣʦʥ ʥʦʨʤʦʦʨ ʪʦʜʦʨʭʦʡʣʦʚ.  

 

3.2.4.3 ʄʘʣ ʘʞ ʘʭʫʡʥ ʫʩ ʭʵʨʵʛʣʵʵʛ ʪʦʦʮʦʭ ʘʨʛʘ ʟϾʡ 

 

ʉʘʚ ʛʘʟʘʨ ʜʘʭʴ ʤʘʣ ʘʞ ʘʭʫʡʥ ᴇʥᴇᴇʛʠʡʥ ʫʩ ʭʵʨʵʛʣʵʵʛ ʪʦʦʮʦʭʜʦʦ ʩʪʘʪʠʩʪʠʢʠʡʥ ʤʵʜʵʵʣʵʣ 

ʙʦʣʦʥ ɹʆʅʍɸɾ-ʳʥ ʩʘʡʜʳʥ 2015 ʦʥʳ ɸ/301-ʨ ʪʫʰʘʘʣʳʥ 11-ʨ ʭʘʚʩʨʘʣʪʘʘʨ ʙʘʪʘʣʩʘʥ 

ñʄʘʣʳʥ ʫʩ ʭʵʨʵʛʣʵʵʥʠʡ ʥʦʨʤò-ʜ װʥʜʵʩʣʵʥ, ʪʵʤʵʵ, װʭʵʨ, ʘʜʫʫʛ ʭʦʥʦʛʪ 1 ʫʜʘʘ, ʭʦʥʴ, ʷʤʘʘʛ 

ʭʦʥʦʛʪ 2 ʫʜʘʘ ʫʩʣʘʭʘʘʨ ʪʦʦʮʦʦʣʦʚ. ʉʘʚ ʛʘʟʘʨ ʜʘʭʴ ʤʘʣ ʘʞ ʘʭʫʡʥ ʫʩ ʭʵʨʵʛʣʵʵʥʠʡ ʭʵʪʠʡʥ 

ʪᴇʣᴇʚʠʡʛ ʪʦʦʮʦʭʜʦʦ ᴇʤʥᴇʭ ʦʥʫʫʜʳʥ ʤʘʣʳʥ ᴇʩᴇʣʪʠʡʥ ʭʘʥʜʣʘʛʘ, ñʄʘʣʳʥ ʫʩ ʭʵʨʵʛʣʵʵʥʠʡ 

ʥʦʨʤò ʟʵʨʵʛʪ ʪʫʣʛʫʫʨʣʘʥ 2025, 2030 ʦʥʳ ʪװʚʰʠʥʜ ʜʵʵʜ, ʜʫʥʜ, ʜʦʦʜ ʭʫʚʠʣʙʘʨʘʘʨ 

ʪʦʜʦʨʭʦʡʣʦʚ.  

 

3.2.4.4 ɻʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʫʩ ʘʰʠʛʣʘʣʪʳʛ ʪʦʦʮʦʭ ʘʨʛʘ ʟϾʡ 

 

ʉʘʚ ʛʘʟʘʨ ʜʘʭ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʫʩ ʘʰʠʛʣʘʣʪʳʛ ʪʦʦʮʦʭʜʦʦ ʩʪʘʪʠʩʪʠʢʠʡʥ ʪʦʦʥ 

ʤʵʜʵʵʣʵʣ, ɹʆʅʍɸɾ-ʠʡʥ ʩʘʡʜʳʥ 2015 ʦʥʳ ɸ/301 ʜװʛʵʵʨ ʪʫʰʘʘʣʘʘʨ ʙʘʪʣʘʛʜʩʘʥ ñʅʵʛʞ 

ʙװʪʵʵʛʜʵʭװװʥ װʡʣʜʚʵʨʣʵʭ, ʘʞʠʣ ʛװʡʮʵʪʛʵʭ, װʡʣʯʠʣʛʵʵ װʟװװʣʵʭʵʜ ʟʘʨʮʫʫʣʘʭ ʫʩʥʳ ʥʦʨʤò-

ʳʥ 11 ʜװʛʵʵʨ ʭʘʚʩʨʘʣʪ ñɻʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʫʩʥʳ ʥʦʨʤò-ʳʛ װʥʜʵʩʣʵʞ ʙʘʡʛʘʣʠʡʥ ʙװʩ, 

ʤʝʣʠʦʨʘʮʠʡʥ ʤʫʞʣʘʣ ʟʵʨʛʠʡʛ ʭʘʨʛʘʣʟʘʥ װʟʩʵʥ. ʉʫʤʜʘʜ ʪʘʨʠʘʣʩʘʥ ʪᴇʤʩ, ʭװʥʩʥʠʡ ʥʦʛʦʦ, 

ʪʵʞʵʵʣʠʡʥ ʫʨʛʘʤʣʳʛ ʫʩʘʣʛʘʘʪʘʡ ʪʘʨʠʘʣʘʛʜʩʘʥ ʛʵʞ װʟʩʵʥ ʙʘ ʪʘʨʠʘʣʩʘʥ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʛ 

ʩװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʜʫʥʜʞʘʘʨ /2016-2020/ ʘʚʩʘʥ ʙʦʣʥʦ. 

 

ʍװʩʥʵʛʪ 3-4. ʉʘʚ ʛʘʟʘʨʪ ʪʘʨʠʘʣʩʘʥ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ, ʛʘ /2016-2020 ʦʥʳ ʜʫʥʜʘʞ/. 

ˉ ɸʡʤʘʛ ʉʫʤ ʊʘʨʠʘʣʩʘʥ 

ʪʘʣʙʘʡ, ʛʘ 

 ʥʵʵʩ ʪʘʨʠʤʣʳʥ ʪᴇʨʣᴇᴇʨ, ʛʘװת

ʊᴇʤʩ ʍװʥʩʥʠʡ ʥʦʛʦʦ ʊʵʞʵʵʣʠʡʥ 

ʫʨʛʘʤʘʣ 

1 ʉʵʣʵʥʛʵ ɾʘʚʭʣʘʥʪ 219.0 45.7 49.4 123.9 

2 ɼʘʨʭʘʥ ʐʘʨʳʥ ʛʦʣ 33.6 25.3 4.7 3.7 

3 ɼʘʨʭʘʥ ʆʨʭʦʥ 1133.9 281.8 483.8 368.3 

4 ɼʘʨʭʘʥ ʍʦʥʛʦʨ 997.0 240.0 686.4 70.6 

 ʅʠʡʪ   2383.4 592.8 608.4 1182.2 

 

ʉʘʚ ʛʘʟʘʨ ʜʘʭʴ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʫʩ ʘʰʠʛʣʘʣʪʳʥ ʭʵʪʠʡʥ ʪᴇʣᴇʚʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ 

ʩʘʚ ʛʘʟʘʨʪ ʭʘʤʨʘʛʜʘʭ ʩʫʤʜʳʥ ʭᴇʛʞʣʠʡʥ ʭᴇʪᴇʣʙᴇʨ, ʟʘʩʘʛ ʜʘʨʛʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʭᴇʪᴇʣʙᴇʨʪ ʫʩʘʣʛʘʘʪʘʡ ʪʘʨʠʘʣʘʥʛʠʡʥ ʯʠʛʣʵʣʵʵʨ ʪʫʩʛʘʛʜʩʘʥ ʟʦʨʠʣʪʫʫʜʘʜ װʥʜʵʩʣʵʥ ʫʩ 

ʭʵʨʵʛʣʵʵʥʠʡ ʥʦʨʤʦʦʨ ʪʦʦʮʦʚ. ʋʩ ʘʰʠʛʣʘʣʪʳʥ ᴇʩᴇʣʪʠʡʛ ʜʵʵʜ ʭʫʚʠʣʙʘʨʪ ʜʫʥʜʘʞ 

ʭʫʚʠʣʙʘʨʘʘʩ 10%-ʠʘʨ ʠʭ, ʜʦʦʜ ʭʫʚʠʣʙʘʨʪ ʜʫʥʜʘʞ ʭʫʚʠʣʙʘʨʘʘʩ 10%-ʠʘʨ ʙʘʛʘ ʙʘʡʭʘʘʨ 

ʪʦʦʮʦʚ. 

 

3.2.4.5 ʋʫʣ ʫʫʨʭʘʡʥ ʫʩ ʘʰʠʛʣʘʣʪʳʛ ʪʦʦʮʦʭ ʘʨʛʘ ʟϾʡ 

 

ʉʘʚ ʛʘʟʘʨʪ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʛʘʘ ʫʫʨʭʘʡʥʫʫʜʳʥ ᴇʥᴇᴇʛʠʡʥ ʫʩ ʘʰʠʛʣʘʣʪʳʛ 

ʪʦʦʮʦʭʜʦʦ ʭʦʥʦʛʪ 100 ʤ3 ʫʩ ʘʰʠʛʣʘʜʘʛ ʪʦʤʦʦʭʦʥ ʘʞ ʘʭʫʡʥ ʥʵʛʞװװʜ ʙʦʣʦʥ ʐʘʨʳʥ ʛʦʣʳʥ 

ʫʨʪʳʥ ʜʘʛʫʫʜ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʫʡ ʥᴇʭᴇʨʣᴇʣװװʜʠʡʛ ʭʘʤʨʫʫʣʩʘʥ.  



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              101 
 

ʉʘʚ ʛʘʟʘʨ ʜʘʭʴ ʫʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʫʩ ʘʰʠʛʣʘʣʪʳʥ ʪᴇʣᴇʚʠʡʛ ʄʦʥʛʦʣ ʋʣʩʳʥ 

ʪʦʛʪʚʦʨʪʦʡ ʭᴇʛʞʣʠʡʥ ʟʦʨʠʣʪ, ʊᴇʨᴇᴇʩ ʵʨʜʵʩ ʙʘʷʣʛʠʡʥ ʩʘʣʙʘʨʪ ʙʘʨʠʤʪʣʘʭ ʙʦʜʣʦʛʦʪʦʡ 

ʫʷʣʜʫʫʣʘʥ, ɹʆʅʍɸɾ-ʳʥ ʩʘʡʜʳʥ 2015 ʦʥʳ 07 ʜʫʛʘʘʨ ʩʘʨʳʥ 30-ʥʳ ᴇʜʨʠʡʥ ɸ/301 ʜװʛʵʵʨ 

ʪʫʰʘʘʣʳʥ 2 ʜʫʛʘʘʨ ʭʘʚʩʨʘʣʪʘʘʨ ʙʘʪʣʘʛʜʩʘʥ ñʋʫʣ ʫʫʨʭʘʡʥ ʩʘʣʙʘʨʳʥ ʫʩʥʳ ʥʦʨʤò-ʳʛ 

 ʚʰʠʥʜ ʜʵʵʜ, ʜʫʥʜ, ʜʦʦʜ ʛʵʩʵʥ 3 ʭʫʚʠʣʙʘʨʘʘʨ ʪʦʦʮʩʦʥ. ʋʩװʥʜʵʩʣʵʥ 2025, 2030 ʦʥʳ ʪװ

ʘʰʠʛʣʘʣʪʳʥ ʪᴇʣᴇʚʠʡʛ 2025, 2030 ʦʥʳ ʪװʚʰʠʥʜ ʜʵʵʜ ʭʫʚʠʣʙʘʨʳʛ ʜʫʥʜʘʞ ʭʫʚʠʣʙʘʨʘʘʩ 

10%-ʠʘʨ ʠʭ, ʜʦʦʜ ʭʫʚʠʣʙʘʨʳʛ ʜʫʥʜʘʞ ʭʫʚʠʣʙʘʨʘʘʩ 10%-ʠʘʨ ʙʘʛʘ ʙʘʡʭʘʘʨ ʪʫʩ ʪʫʩ 

ʪʦʦʮʦʚ. 

 

3.3 ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ 
 

3.3.1 ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʥᴇᴇʮ, ʛʦʨʠʤ 
 

ʐʘʨʳʥ ʛʦʣ ʫʩʥʳ ʛʦʨʠʤʳʥ ʭʵʚ ʰʠʥʞʵʵʨʵʵ ʟʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ ʙʦʣʦʥ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ 

 ,ʡʣ ʥʴ ʟʫʥװʯʠʥ ʟװʥʜʩʵʥ ʭװ ʣʵʛʯװװʨʜװʝʨʠʡʥ ʛʦʨʠʤʪʦʡ ʛʦʣʜ ʭʘʤʘʘʨʥʘ. ɻʦʣʳʥ ʫʨʩʘʮʳʛ ʙװ

ʥʘʤʨʳʥ ʭʫʨ ʙʦʨʦʦ ʫʯʨʘʘʩ ʫʩʥʳ ʪװʚʰʠʥ ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ʠʭʵʵʭʵʥ ʪʦʛʪʚʦʨʛװʡ ʙʘʡʜʘʛ. 4 

ʜװʛʵʵʨ ʩʘʨʳʥ ʵʭʵʵʨ, ʤᴇʥ ʜʫʥʜ ʦʨʯʠʤ  ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ װʝʨ ʘʞʠʛʣʘʛʜʘʞ 4 ʜװʛʵʵʨ ʩʘʨʳʥ 

20-ʜ, 5 ʜʫʛʘʘʨ ʩʘʨʳʥ ʵʭʵʵʨ ʭʘʤʛʠʡʥ ʠʭ ᴇʥʛᴇʨᴇʣʪ ʘʞʠʛʣʘʛʜʘʞ 5 ʜʫʛʘʘʨ ʩʘʨʳʥ ʜʫʥʜʫʫʨ 

ʜʫʫʩʘʭ ʙʦʣʦʚʯ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ, ʫʨʩʘʮʳʥ ʭʵʤʞʵʵʛʵʵʨʵʵ ʭʫʨ ʙʦʨʦʦʥʳʭʦʦʩ ʙʘʛʘ ʙʘʡʥʘ. 

ʍʘʚʨʳʥ  ʰʘʨ ʫʩʥʳ װʝʨʠʡʥ ʜʘʨʘʘ ʟʫʥʳ ʛʘʯʠʛ װʝ ʘʞʠʛʣʘʛʜʘʭ ʙʘ 7 ʜʫʛʘʘʨ ʩʘʨʘʘʩ 9 ʜװʛʵʵʨ 

ʩʘʨ ʭװʨʪʵʣ ʟʫʥ ʥʘʤʨʳʥ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ װʨʛʵʣʞʠʣʞ, ʛʦʣ ʵʣʙʵʛ ʫʩʪʘʡ ʙʘʡʥʘ. ʍʫʨ 

ʙʦʨʦʦʥʳ װʝʨ ʜʫʫʩʩʘʥʳ ʜʘʨʘʘ ʫʩʥʳ ʪװʚʰʠʥ ʘʘʞʠʤ ʙʫʫʨʯ ʤᴇʩʥʠʡ װʟʵʛʜʵʣ ʵʭʣʵʭ ʭװʨʪʵʣ 

ʛʘʯʠʛ װʝ װʨʛʵʣʞʠʣʥʵ. ɻʦʣʳʥ  ʤᴇʩʥʠʡ װʟʵʛʜʵʣ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ ʜʫʥʜ ʘʨʘʚ ʭʦʥʦʛʪ ʵʭʵʣʞ, 

11 ʜװʛʵʵʨ ʩʘʨʳʥ 2 ʜʫʛʘʘʨ ʘʨʘʚ ʭʦʥʦʛʪ ʙװʨʵʥ ʭʘʜʘʘʣʞ, 4 ʜװʛʵʵʨ ʩʘʨʳʥ ʜʫʥʜ ʭװʨʪʵʣ 

ʜʫʥʜʞʘʘʨ 140 ʭʦʥʦʛ  ʤᴇʩᴇʥ  ʙװʨʭװװʣʪʵʡ ʙʘʡʥʘ.  

 

ʐʘʨʳʥ ʛʦʣʳʥ ʫʨʩʘʮ, ʩʘʚ ʛʘʟʨʳʥ ʜʫʥʜʘʞ ʪʫʥʘʜʘʩʥʳ ʭʘʤʘʘʨʣʳʛ ʜʫʥʜʞʘʘʩ ʭʘʟʘʡʭ 

ʭʘʟʘʡʮʘʘʨ ˭͎ͯͪ͊ 3-7-ʪ ʭʘʨʫʫʣʘʚ. 

 

 
ɿʫʨʘʛ 3-7. ʐʘʨʳʥ ʛʦʣʳʥ ʫʨʩʘʮ, ʩʘʚ ʛʘʟʨʳʥ ʪʫʥʘʜʘʩʥʳ ʭʘʤʘʘʨʘʣ. 
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3.3.1.1 ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʫʨʩʘʮʳʥ ʙʘʡʥʛʳʥ ʘʞʠʛʣʘʣʪ ʭʵʤʞʠʣʪʠʡʛ 1977 ʦʥʦʦʩ ʭʠʡʞ ʵʭʵʣʩʵʥ ʙʦʣʦʚʯ 

1989-1995 ʦʥʳʛ ʜʫʫʩʪʘʣ ʘʞʠʛʣʘʣʪ, ʭʵʤʞʠʣʪ ʭʠʡʛʵʵʛװʡ ʙʘʡʥʘ. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣʜ 

1977-2018 ʦʥʳ ʘʞʠʛʣʘʣʪʳʥ ʤʘʪʝʨʠʘʣʳʛ ʘʰʠʛʣʘʥ ʪʦʦʮʦʭʦʜ ʋʩ ʩʫʜʣʘʣʳʥ ʐʘʨʳʥ ʛʦʣ ï

ɾʠʤʩ ʥʦʛʦʦ ʭʘʨʫʫʣʳʥ ʘʞʠʛʣʘʣʪʳʥ ʤʘʪʝʨʠʘʣʘʘʨ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ 2878 ʢʤ2, ʦʣʦʥ 

ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮʳʥ ʤʦʜʫʣʴ 0.75 ʣ/ʩ ʢʤ2, ᴇʥʛᴇʨᴇʣʪ 2.15 ʤ3/ʩ ʪʫʩ ʪʫʩ ʙʘʡʥʘ. 

 

ʐʘʨʳʥ ʛʦʣ ïɾʠʤʩ ʥʦʛʦʦ ʭʘʨʫʫʣʳʥ ʫʨʩʘʮʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʭʫʚʴʩʘʣ ᴇᴇʨʯʣᴇʣʪᴇᴇʩ װʟʵʭʵʜ 

1970 ʦʥʳ ʩװװʣ, 1980 ʦʥʳ ʜʫʥʜ, 2000 ʦʥʳ ʵʭʵʥ, 2010-ʘʘʜ ʦʥʳ ʵʭʵʥ װʝʜ ʫʩ ʵʣʙʵʛʪʵʡ ʫʩʣʘʛ 

ʞʠʣװװʜ, ʭʘʨʠʥ 1980 ʦʥʳ ʵʭʵʥ, 1990 ʦʥʳ ʩװװʣ, 2005-2008 ʦʥ, 2015-2020 ʦʥ ʭװʨʪʵʣ ʪʘʪʨʫʫ 

ʫʩʪʘʡ ʙʘʡʥʘ (˭͎ͯͪ͊ 3-8). 

 

ʊʫʭʘʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʥʛᴇʨᴇʣʪ ʙʘ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʥʛᴇʨᴇʣʪʠʡʥ ʭʘʨʴʮʘʘ ʙʦʣʦʭ 

ʫʨʩʘʮʳʥ ʤʦʜʫʣʠʡʥ ʠʪʛʵʣʮװװʨ Ὧ
ȅ

 )-ʠʡʥ ʜʫʥʜʞʘʘʩ ʭʘʟʘʡʭ ʭʘʟʘʡʮʘʘʨ ʫʨʩʘʮʳʥ ʦʣʦʥ 

ʞʠʣʠʡʥ ʭʵʣʙʵʣʟʵʣ (ʂ- ʄʦʜʫʣʠʡʥ ʠʪʛʵʣʮװװʨ, Qi- ʊʫʭʘʡʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʥʛᴇʨᴇʣʪ, ʤ3/ʩ, 

Q ï ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʥʛᴇʨᴇʣʪ, ʤ3/ʩ) -ʠʡʛ ˭͎ͯͪ͊ 3-8-ʪ װʟװװʣʵʚ. 

 

 
ɿʫʨʘʛ 3-8. ʐʘʨʳʥ ʛʦʣʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʫʨʩʘʮʳʥ ʭʫʚʴʩʘʣ, ᴇᴇʨʯʣᴇʣʪ /ʐʘʨ-ɾʠʤʩ ʥʦʛʦʦ ʫʩ 

ʩʫʜʣʘʣʳʥ ʭʘʨʫʫʣ/. 

 

ʍװʩʥʵʛʪ 3-5. ʐʘʨʳʥ ʛʦʣʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮ, ʪװװʥʠʡ װʟװװʣʵʣʪ. 

ʍʘʨʫʫʣ 
ʋʩ ʭʫʨʘʭ 

ʪʘʣʙʘʡ ʢʤ2 

ʆʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ 

ʋʨʩʘʮ ʤ
3
/ʩ 

ʄʦʜʫʣʴ, 

ʣ/ʩ ʢʤ
2
 

ʭʫʚʴʩʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 

ʉv=0.60 

ɾʠʤʩ ʥʦʛʦʦ 2839 2.15 0.75 Cs=2.15 

 

ʍװʩʥʵʛʪ 3-6. ʗʥʟ ʙװʨʠʡʥ ʭʘʥʛʘʤʰʠʣ ʙװʭʠʡ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮ. 

ʋʩ ʩʫʜʣʘʣʳʥ 

ʭʘʨʫʫʣ 

ʍʘʥʛʘʤʰʠʣ, ʈ% 

1 5 10 25 50 75 90 95 

ʐʘʨ-ɾʠʤʩ ʥʦʛʦʦ 6.66 4.57 3.67 2.48 1.58 1.06 0.82 0.75 

 

ɼʫʥʜʘʞ ʫʨʩʘʮʳʥ ʭʘʥʛʘʤʰʣʳʥ ʤʫʨʫʡʛʘʘʩ ʪʦʦʮʦʭʦʜ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʫʨʩʘʮ 5%-ʠʡʥ 

ʭʘʥʛʘʤʰʠʣʪʘʡ ʙʫʶʫ ʠʭ ʫʩʪʘʡ ʞʠʣʜ 4.57 ʤ3/ʩ, 25%-ʠʡʥ ʭʘʥʛʘʤʰʠʣʪʘʡ ʵʣʙʵʛ ʫʩʪʘʡ ʞʠʣʜ 
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ͦ ͤ

ʐʘʨʳʥ ʛʦʣʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʫʨʩʘʮʳʥ ʭʵʣʙʵʣʟʵʣ, ᴇᴇʨʯʣᴇʣʪ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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2.48 ʤ3/ʩ  ʭװʨʵʭ ʙʘ ʭʘʨʠʥ 75, 90, 95 ʭʫʚʠʡʥ ʭʘʥʛʘʤʰʠʣʪʘʡ ʙʫʶʫ ʙʘʛʘ ʫʩʪʘʡ ʞʠʣʜ 1.06 

ʤ3/ʩ, 0.82 ʤ3/ʩ, 0.75 ʤ3/ʩ ʙʦʣʞ ʙʘʡʥʘ. 

 

ɾʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʘʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪ: ɻʦʣʳʥ ʫʨʩʘʮʳʥ ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʭʫʚʘʘʨʠʣʘʣʪ 

ʞʠʛʜ ʙʫʩ ʞʠʣʠʡʥ ʫʨʩʘʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪʳʥ 80% ʥʴ ʭʘʚʘʨ ʟʫʥʳ ʫʣʠʨʘʣʜ /4-9 ʩʘʨ /, 10% 

ʥʴ ʥʘʤʘʨ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ /10-3 ʩʘʨ/, 8% ʥʴ ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ /10-11 ʩʘʨ/, 2.5% ʥʴ 

ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ /12-3 ʩʘʨ/ ʪʫʩ ʪʫʩ ʥʦʛʜʦʥʦ. ɻʦʣʳʥ ʫʩʣʘʛʘʘʩ װʣ ʭʘʤʘʘʨʘʥ ʫʨʩʘʮʳʥ 

ʜʠʡʣʵʥʭ ʭʫʚʴ ʥʴ ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ʥʦʦʛʜʜʦʛ. ʕʣʙʵʛ ʫʩʪʘʡ ʙʘʡʩʘʥ 2010 ʦʥʜ ʞʠʣʠʡʥ 

ʫʨʩʘʮʳʥ 40 ʦʨʯʠʤ ʭʫʚʴ 6-ʨ ʩʘʨʜ ʥʦʛʜʦʞ ʙʘʡʥʘ. ɹʘʛʘ ʫʩʪʘʡ ʙʘʡʩʘʥ 1999 ʦʥʜ ʞʠʣʠʡʥ 

ʫʨʩʘʮʳʥ 50% ʥʴ 7-8-ʨ ʩʘʨʜ ʥʦʛʜʦʞ ʙʘʡʥʘ.  

 

ʍװʩʥʵʛʪ 3-7. ʐʘʨʳʥ  ʛʦʣʳʥ ʞʠʣʠʡʥ ʜʦʪʦʨʭ ʫʨʩʘʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪ /ʐʘʨ-ɾʠʤʩ ʥʦʛʦʦ ʭʘʨʫʫʣʘʘʨ/. 

ʉʘʨ 
ɼʫʥʜʘʞ ʀʭ 

% Q50 ʤ
3
/ʩ % Q5 ʤ

3
/ʩ 

1 0.0 0.0 0.0 0.0 

2 0.0 0.0 0.0 0.0 

3 0.2 0.0 0.0 0.0 

4 7.3 1.2 9.2 3.00 

5 7.1 1.2 20.9 6.79 

6 9.6 1.6 41.2 13.40 

7 18.1 2.9 7.0 2.27 

8 31.7 5.2 9.7 3.16 

9 15.9 2.6 5.9 1.91 

10 8.9 1.4 4.7 1.52 

11 1.2 0.2 1.4 0.46 

12 0.0 0.0 0.0 0.0 

 

3.3.1.2 ʍʘʤʛʠʡʥ ʙʘʛʘ ʫʨʩʘʮ 
 

ɻʦʣ, ʛʦʨʭʠ ʭװʡʪʵʥ ʫʣʠʨʣʳʥ ʪʫʨʰ װʨʛʵʣʞʣʵʥ ʭᴇʣʜʜᴇʛ, ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ʭʫʨ ʙʦʨʦʦ 

ʪʘʩʘʣʜʘʥʛʠ ʰʠʥʞʪʵʡ ʦʨʜʦʛʪʦʡ ʫʷʣʜʘʞ ʪʵʜʛʵʵʨʠʡʥ ʭʦʦʨʦʥʜ ʛʘʯʠʛ ʙʫʶʫ ʪʘʪʨʫʫ ʫʩʪʘʡ װʝ 

ʘʞʠʛʣʘʛʜʘʥʘ. ʐʘʨʳʥ ʛʦʣ-ɾʠʤʩ ʥʦʛʦʦ ʭʘʨʫʫʣ ʜʵʵʨʭ ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʨʩʘʮ ʙװʨʜʵʭ ʭװʯʠʥ 

ʟװʡʣʩ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʭװʯʠʥ ʟװʡʣʩ /ʭʫʨ ʪʫʥʘʜʘʩ, ʫʫʨʰʠʣ/, ʛʠʜʨʦʣʦʛʠʡʥ ʭװʯʠʥ ʟװʡʣʩ 

/ʛʦʣʳʥ ʩװʣʞʵʵʥʠʡ ʥʷʛʪʰʠʣ, ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʥ ʜʫʥʜʘʞ ᴇʥʜᴇʨ, ʭʵʚʛʠʡ/ ʟʵʨʛʵʵʩ ʙװʨʜʵʥʵ. 

 

ʐʘʨʳʥ ʛʦʣ ï ɾʠʤʩ ʥʦʛʦʦ ʭʘʨʫʫʣ ʜʵʵʨʭ ʞʠʣʠʡʥ ʫʨʩʘʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪʘʘʩ ʭʘʨʘʭʘʜ 

ʜʫʣʘʘʥʳ ʫʣʠʨʣʳʥ ʙʘʛʘ ʫʨʩʘʮ /ʛʘʯʠʛ װʝ/ ʞʠʣʜʵʵ ʭʦʸʨ ʫʜʘʘ ʘʞʠʛʣʘʛʜʘʥʘ. ʍʘʚʨʳʥ ʰʘʨ 

ʫʩʥʳ װʝʨ ʘʘʞʤʘʘʨ ʪʘʪʘʨʯ ʟʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ ʵʭʣʵʭ ʭװʨʪʵʣ ʭʫʛʘʮʘʘʥʜ ʟʫʥʳ ʫʨʩʘʮʳʥ 

ʛʘʯʠʛ װʝ ʘʞʠʛʣʘʛʜʘʥʘ. ʕʥʵ ʥʴ 6-ʨ ʩʘʨʳʥ ʥʵʛʜװʛʵʵʨ ʘʨʘʚ ʭʦʥʦʛʦʦʩ 7-ʨ ʩʘʨʳʥ ʵʭʵʥ ʭװʨʪʵʣ 

 ʨʪʵʣװʝ 10-ʨ ʩʘʨʳʥ ʵʭʥʠʡ ʘʨʘʚ ʭʦʥʦʛʦʦʩ 11-ʨ ʩʘʨʳʥ ʵʭ ʭװ ʨʛʵʣʞʣʵʥ. ʅʘʤʨʳʥ ʛʘʯʠʛװ

 .ʨʛʵʣʞʠʣʞ ʙʘʡʥʘװ

 

3.3.1.3 ʀʭ ʫʨʩʘʮ 

 

ʐʘʨʳʥ ʛʦʣʜ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ ʙʦʣʦʥ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨ ʘʞʠʛʣʘʛʜʘʥʘ. ʍʘʚʨʳʥ ʰʘʨ ʫʩʥʳ 

 .ʨʛʵʣʞʠʣʥʵװ ʝʨ 4-ʨ ʩʘʨʳʥ ʵʭʥʠʡ ʘʨʘʚ ʭʦʥʦʛʪ ʘʞʠʛʣʘʛʜʘʞ ʵʭʣʵʭ ʙᴇʛᴇᴇʜ 30-50 ʭʦʥʦʛװ

ɿʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨʠʡʥ ʠʭ ʫʨʩʘʮ 6-ʨ ʩʘʨʳʥ ʭʦʸʨʜʫʛʘʘʨ ʘʨʘʚ ʭʦʥʦʛʦʦʩ ʵʭʣʵʥ 9-ʨ  

ʩʘʨʳʥ ʭʦʸʨʜʫʛʘʘʨ ʘʨʘʚ ʭʦʥʦʛ ʭװʨʪʵʣ װʨʛʵʣʞʣʵʥ ʘʘʞʤʘʘʨ ʙʫʫʨʩʘʘʨ ʥʘʤʨʳʥ ʛʘʯʠʛ װʝʪʵʡ 

ʟʘʣʛʘʥʘ. 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʍʘʤʛʠʡʥ ʠʭ ʫʨʩʘʮʳʥ ʭʘʥʛʘʤʰʣʳʥ ʤʫʨʫʡʛʘʘʩ ʪʦʦʮʦʭʦʜ 100 ʞʠʣʜ ʪʦʭʠʦʣʜʦʭ ʙʫʶʫ ʥʵʛ 

ʭʫʚʠʡʥ ʭʘʥʛʘʤʰʠʣʪʘʡ ʭʘʤʛʠʡʥ ʠʭ ʫʨʩʘʮ ʥʴ 31.7 ʤ3/ʩ ʙʘʡʥʘ. 

 

ʍװʩʥʵʛʪ 3-8. ʗʥʟ ʙװʨʠʡʥ ʭʘʥʛʘʤʰʠʣʪʘʡ ʠʭ ʫʨʩʘʮ ʤ3/ʩ. 

ɻʦʣ-ʍʘʨʫʫʣ 

 

ʍʘʥʛʘʤʰʠʣ % 

0.1% 1% 5% 10% 25% 

ʐʘʨ-ɾʠʤʩ ʥʦʛʦʦ 45.4 31.7 22.0 17.9 12.4 

 

3.3.1.4 ʐʘʨʳʥ ʛʦʣʳʥ ʫʨʪʳʥ ʜʘʛʫʫʭ ʫʨʩʘʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʫʨʪʳʥ ʜʘʛʫʫʜ ʫʩ ʟװʡʥ ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ ʮʵʛװװʜʠʡʥ ʙʘʡʨʰʣʳʛ ˭͎ͯͪ͊ 1-4-ʜ 

 ʣʵʚ. ʐʘʨʳʥ ʛʦʣʳʥ ʫʨʪʳʥ ʜʘʛʫʫʜ ʋʩ ʎʘʛ ʋʫʨ, ʆʨʯʥʳ ʩʫʜʘʣʛʘʘ, ʄʵʜʵʵʣʣʠʡʥװװʟװ

ʭװʨʵʵʣʵʥʛʠʡʥ ʫʩ ʩʫʜʣʘʣʳʥ ʫʣʩʳʥ ʩװʣʞʵʵʥʠʡ ʭʘʨʫʫʣ /ʐʘʨʳʥ ʛʦʣ-ɾʠʤʩ ʥʦʛʦʦʥʳ ʩʪʘʥʮ/, 

ʤᴇʥ ʥʵʤʵʣʪ 7, ʥʠʡʪʜʵʵ 8 ʮʵʛʪ ʫʨʪʳʥ ʜʘʛʫʫʜ ʫʩ ʟװʡʥ ʭʵʤʞʠʣʪ ʭʠʡʞ ʫʨʪʳʥ ʜʘʛʫʫʭ ʫʨʩʘʮʳʥ 

ʭʫʚʘʘʨʠʣʘʣʪ ʙʘ ʘʣʜʘʛʜʣʳʥ ʭʘʥʜʣʘʛʳʛ ʛʘʨʛʘʩʘʥ. 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʫʨʪʳʥ ʜʘʛʫʫʜ ʩʦʥʛʦʩʦʥ ʮʵʛװװʜʵʜ 2019 ʦʥʳ 5,10-ʨ ʩʘʨ,  2020 ʦʥʳ 5, 7-ʨ 

ʩʘʨʜ ʫʩ ʟװʡʥ ʭʵʤʞʠʣʪ ʭʠʡʥ ʙʦʣʦʚʩʨʫʫʣʞ ʫʨʪʳʥ ʜʘʛʫʫʭ ʫʨʩʘʮʳʥ ʭʫʚʘʘʨʠʣʘʣʪ ʙʘ 

ʘʣʜʘʛʜʣʳʥ ʭʘʥʜʣʘʛʳʛ ʛʘʨʛʘʣʘʘ. 

 

 
ɿʫʨʘʛ 3-9. ʐʘʨʳʥ ʛʦʣʳʥ ʫʨʪʳʥ ʜʘʛʫʫʜ ᴇʥʛᴇʨᴇʣʪ ʭʵʤʞʩʵʥ ʮʵʛװװʜ. 

 

5, 10-ʨ ʩʘʨʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪʠʡʥ ʜװʥʛ ʥʵʛʪʛʵʥ ʫʨʩʘʮʳʥ ʘʣʜʘʛʜʘʣʜ װʥʵʣʛʵʵ ʭʠʡʭʵʜ ʛʦʣʳʥ 

ʵʭʥʵʵʩ ʐʘʨʳʥ ʛʦʣ 2 /ʘʣʪʥʳ ʫʫʨʭʘʡʛʘʘʩ ʜʦʦʰ/ ʮʵʛ ʭװʨʪʵʣ 5-11% ʙʫʶʫ ʜʫʥʜʞʘʘʨ 8%-ʠʘʨ 

ʥʵʤʵʛʜʵʞ, ʵʥʜʵʵʩ ʐʘʨʳʥ ʛʦʣ, ʍװʡʪʥʠʡ ʛʦʣʪʦʡ ʥʠʡʣʵʭʠʡʥ ᴇʤʥᴇ ʐʘʨʳʥ ʛʦʣ 9 ʮʵʛ ʭװʨʪʵʣ 

ʘʘʞʤʘʘʨ ʙʫʫʨʩʘʘʨ 23-29% ʙʫʶʫ ʜʫʥʜʞʘʘʨ 26%-ʠʡʥ ʘʣʜʘʛʜʘʣʪʘʡ ʙʘʡʥʘ. ʐʘʨʳʥ ʛʦʣ 

ʍװʡʪʥʠʡ ʛʦʣʪʦʡ ʥʠʡʣʩʥʠʡ ʜʘʨʘʘ ᴇʥʛᴇʨᴇʣʪ ʥʴ ʦʡʨʦʣʮʦʦʛʦʦʨ 3 ʜʘʭʠʥ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. 

ʕʥʜʵʵʩ ʛʦʣʳʥ ʘʜʘʛ ʐʘʨʳʥ ʛʦʣ 12 ʮʵʛ ʙʫʶʫ ʆʨʭʦʥ ʛʦʣʜ ʥʠʡʣʵʭʠʡʥ ᴇʤʥᴇ 30-40%-ʠʡʥ 

ʜʫʥʜʞʘʘʨ 35%-ʠʡʥ ʫʨʩʘʮʳʥ ʘʣʜʘʛʜʘʣʪʘʡ ʙʘʡʥʘ.  

 

ʋʨʩʘʮʳʥ ʜʵʵʨ ʜʫʨʜʩʘʥ ʘʣʜʘʛʜʣʳʥ ʭʵʤʞʵʵ ʛʘʯʠʛ װʝʜ ʘʞʠʛʣʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ ʞʠʣʠʡʥ 

ʫʩʣʘʛʘʘʩ ʭʘʤʘʘʨʯ ᴇᴇʨ ᴇᴇʨ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ ʙʘʡʥʘ. ʕʥʜʵʵʩ ʭʘʨʘʭʘʜ ʐʘʨʳʥ ʛʦʣʳʥ 
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ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ  

ʭᴇʥʜʣװװʨ 

2019 ʦʥʳ 5 ʩʘʨ 2019 ʦʥʳ 10 ʩʘʨ 2020 ʦʥʳ 5 ʩʘʨ 2020 ʦʥʳ 7 ʩʘʨ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 
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ʫʨʩʘʮ ʙװʨʜʵʭ ʭʵʩʵʛ ʥʴ ʍװʡʪʥʠʡ ʛʦʣ ʥʠʡʣʩʥʵʵʩ ʜʵʵʰ, ʭʘʨʠʥ ʫʨʩʘʮ ʰʠʣʞʠʭ ʙװʩ ʥʴ ʭװʥʠʡ 

 ʩ ʟʘʣʛʘʞ ʙʘʡʞװʡ ʙʦʣʞ ʰʫʫʜ ʫʨʩʘʮ ʘʣʜʘʛʜʘʭ /ʩʘʨʥʠʭ/ ʙװʛװ ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʛᴇᴇʨװ

ʙʦʣʟʦʰʛװʡ ʙʘʡʥʘ.  

 

ʋʨʩʘʮʳʥ ʛʘʯʠʛ װʝʜ ʫʨʩʘʮ ʰʠʣʞʠʭ ʙװʩ װʛװʡ ʙʦʣʩʥʦʦʨ ʫʨʩʘʮ ʪʘʩʨʘʭ, ʛʦʣʳʥ ʫʩʘʥʜ ʙʘʡʭ 

ʘʤʴʪʘʥ ʫʨʛʘʤʘʣ װʛװʡ ʙʦʣʦʭ, ʛʦʣʳʥ ʙʦʭʠʨʜʣʳʥ ᴇᴇʨᴇᴇ ʮʵʚʵʨʰʠʭ ʧʨʦʮʝʩʩ ʜʦʛʦʣʜʦʭ ʛʵʭ 

ʤʵʪ ʵʢʦʩʠʩʪʝʤʠʡʥ ʪʵʥʮʚʵʨ ʙʫʫʨʜʘʛ ʙʘʡʥʘ. 

 

3.3.2 ʐʘʨʳʥ ʛʦʣʳʥ ʫʨʩʘʮʳʛ ʛʠʜʨʦʛʨʘʬʠʡʥ ʤʫʨʫʡʛʘʘʨ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʥʜʘʞ ʫʨʩʘʮʪʘʡ ʞʠʣ ʙʦʣʦʭ 2015 ʦʥʳ ʫʨʩʘʮʳʥ ʤʵʜʵʵʛ װʥʜʵʩʣʵʥ ʰʫʣʫʫʥ 

ʰʫʛʘʤʳʥ ʘʨʛʘʘʨ ʪʦʦʮʦʥ ʪʵʞʵʵʣʠʡʥ ʵʭ װװʩʚʵʨʵʵʨ ʷʣʛʘʥ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ װʟʵʭʵʜ 

ʉʫʫʨʴ ʫʨʩʘʮ 69.44%, ʰʫʫʜ ʫʨʩʘʮ 30.56%-ʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ (̆ ͫͤΉ͎ͭ 3-9).  

 

ʍװʩʥʵʛʪ 3-9. ʐʘʨʳʥ ʛʦʣʳʥ ʫʨʩʘʮʳʥ ʛʠʜʨʦʛʨʘʬʠʡʛ ʪʵʞʵʵʣʠʡʥ ʵʭ װװʩʚʵʨʵʵʨ ʷʣʛʘʩʘʥ װʨ ʜװʥ, % 
(2015ʦʥ)           

ʐʘʨʳʥ ʛʦʣ, ʞʠʤʩ ʥʦʛʦʦ ʭʘʨʫʫʣ  
ʋʨʩʘʮʳʥ ʪʵʞʵʵʣʠʡʥ ʵʟʣʵʭ, %  ɹ

ʉʫʫʨʴ ʫʨʩʘʮ ʐʫʫʜ ʫʨʩʘʮ 

ʐʫʣʫʫʥ ʰʫʛʘʤʳʥ ʘʨʛʘ 69.4 30.6 

ʆʨʦʥ ʥʫʪʛʠʡʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ʥʵʛʞ 

ʛʠʜʨʦʛʨʘʬʠʡʥ ʘʨʛʘ 
53.8 46.2 

ʅʵʛ ʧʘʨʘʤʝʪʨʠʡʥ ʜʠʞʠʪʘʣ 

ʰװװʣʪװװʨʠʡʥ ʘʨʛʘ 
54.2 45.8 

ʈʝʢʫʨʩʠʚ ʜʠʞʠʪʘʣ ʰװװʣʪװװʨʠʡʥ ʘʨʛʘʘʨ 62.1 37.9 

ɼʫʥʜʘʞ 60 40 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʦʣʦʥ ʜʫʥʜʘʞ ʫʨʩʘʮʪʘʡ ʞʠʣ ʙʦʣʦʭ 2015 ʦʥʳ ʫʨʩʘʮʳʥ ʤʵʜʵʵʛʵʵʨ 

ʛʠʜʨʦʛʨʘʬʠʡʥ ʟʘʜʣʘʥ ʷʣʛʘʣʳʛ ʜʵʵʨʭ 4 ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʩʫʫʨʴ ʫʨʩʘʮ 

ʦʡʨʦʣʮʦʦʛʦʦʨ 60, ʰʫʫʜ ʫʨʩʘʮ 40 %-ʠʡʛ ʪʫʩ ʪʫʩ ʵʟʵʣʞ ʙʘʡʥʘ.  

 

3.3.3 ʎʫʪʛʘʣ ʛʦʣʫʫʜ 
 

ʐʘʨʳʥ ʛʦʣʳʥ ʮʫʪʛʘʣ ʛʦʣʫʫʜ ʐʘʨʳʥ ʛʦʣʳʥ ʫʩʥʳ ʛʦʨʠʤʳʥ ʥʵʛʵʥ ʘʜʠʣ ʭʘʚʨʳʥ ʰʘʨ ʫʩʥʳ 

ʙʘ ʜʫʣʘʘʥʳ ʫʣʠʨʣʳʥ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨʪʵʡ ʛʦʣʜ ʭʘʤʘʘʨʥʘ.  

ʕʜʛʵʵʨ ʮʫʪʛʘʣ ʛʦʣ, ʛʦʨʭʠʥʜ ʭʠʡʩʵʥ ʫʩʥʳ ʛʦʨʠʤʳʥ ʘʞʠʛʣʘʣʪ, ʩʫʜʘʣʛʘʘʥʳ ʤʵʜʵʵ 

ʭʘʨʴʮʘʥʛʫʡ ʭʦʤʩ. ɻʦʣ ʛʦʨʭʠʥʳ ʜװʨʩʟװʡʥ װʥʜʩʵʥ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ʄ1:100000 

ʭʫʨʘʘʥʛʫʡʣʘʣʪʘʡ ʙʘʡʨʟװʡʥ ʟʫʨʛʘʘʩ ʪʦʜʦʨʭʦʡʣʣʦʦ.  

 

ɸʨ ɻʘʭʘʡʪ ʛʦʣ: ʍʵʥʪʠʡ ʥʫʨʫʫʥʳ ʩʘʣʙʘʨ ʍʘʨ ʤʦʜʦʪ /1649.7 ʤ / ʫʫʣʳʥ ʟװװʥ ᴇʚʨᴇᴇʩ ʵʭ 

ʘʚʘʭ ɻʘʭʘʡʪ ʛʦʣ ʥʴ ɼʘʨʴʪʳʥ ʜʘʚʘʘʥʳ ᴇʚʨᴇᴇʩ ʵʭ ʘʚʘʭ ᴆʚᴇʨ ʛʘʭʘʡʪ ʛʦʣʪʦʡ ʥʠʡʣʵʥ 

ʐʘʨʳʥ ʛʦʣʳʥ ʵʭ ʙʦʣʜʦʛ. ɻʦʣʳʥ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ 118 ʢʤ2, ʫʨʪ 19 ʢʤ, ʛʦʣʜʨʠʣʳʥ ʭʵʚʛʠʡ 

17 ă, ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʥ ʜʫʥʜʘʞ ᴇʥʜᴇʨ 1220 ʤ ʙʘʡʥʘ. 

 

ʍʘʚʯʫʫ ʛʦʣ: ʋʛ ʛʦʣ ʥʴ ɹʫʭʪʳʥ ʦʚʦʦ ʫʫʣʳʥ /1436.9 ʤ/ ʟװװʥ ʭʘʞʫʫʛʘʘʩ ʵʭ ʘʚʘʭ ʙᴇʛᴇᴇʜ 

ʙʘʨʫʫʥ ʛʘʨ ʪʘʣʘʘʩ ʥʴ ɹʫʣʛʠʡʥ ʭᴇʥʜʠʡʥ ʛʦʣ ʥʠʡʣʞ ʫʨʩʩʘʘʨ ʐʘʨʳʥ ʛʦʣʳʥ ʙʘʨʫʫʥ ʛʘʨ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʪʘʣʘʘʩ ʥʠʡʣʜʵʛ. ɻʦʣʳʥ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ 81 ʢʤ2, ʫʨʪ 22 ʢʤ, ʛʦʣʜʨʠʣʳʥ ʭʵʚʛʠʡ 12.8 ă, ʫʩ 

ʭʫʨʘʭ ʪʘʣʙʘʡʥ ʜʫʥʜʘʞ ᴇʥʜᴇʨ 1181 ʤ ʙʘʡʥʘ. 

 

ʐʘʘʟʛʘʡʪ ʛʦʣ: ʐʘʘʟʛʘʡʪ ʛʦʣ ʥʴ ɹʫʭʪʳʥ ʦʚʦʦ ʫʫʣʳʥ /1436.9 ʤ/ ʙʘʨʫʫʥ ʭʘʞʫʫʛʘʘʩ ʵʭ 

ʘʚʘʭ ʙᴇʛᴇᴇʜ ʙʘʨʫʫʥ ʛʘʨ ʪʘʣʘʘʩ ʥʴ ʐʠʚʵʨʪʠʡʥ ʛʦʣ ʥʠʡʣʵʥ ʫʨʩʩʘʘʨ ʐʘʨʳʥ ʛʦʣʳʥ ʙʘʨʫʫʥ 

ʛʘʨ ʪʘʣʘʘʩ ʫʫʨʭʘʡʥ ʦʨʯʠʤ ʥʠʡʣʜʵʛ. ɻʦʣʳʥ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ 93 ʢʤ2, ʫʨʪ 19 ʢʤ, ʛʦʣʜʨʠʣʳʥ 

ʭʵʚʛʠʡ 21ă, ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʥ ʜʫʥʜʘʞ ᴇʥʜᴇʨ 1115 ʤ ʙʘʡʥʘ. 

 

ʍʫʩʪ ʛʦʣ: ʍʫʩʪʳʥ ʛʦʣ ʥʴ ɹʫʫʨʪ ʫʫʣʳʥ /1335.5 ʤ/ ʟװװʥ ᴇʚʨᴇᴇʩ ʵʭ ʘʚʯ ʐʘʨʳʥ ʛʦʣʳʥ 

ʙʘʨʫʫʥ ʛʘʨ ʪʘʣʘʘʩ ʥʠʡʣʜʵʛ ʞʠʞʠʛ ʛʦʣ ʶʤ. ɻʦʣʳʥ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ 59 ʢʤ2, ʫʨʪ 10 ʢʤ, 

ʛʦʣʜʨʠʣʳʥ ʭʵʚʛʠʡ 23 ă, ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʥ ʜʫʥʜʘʞ ᴇʥʜᴇʨ 1080 ʤ ʙʘʡʥʘ. 

 

ʍϾʡʪʥʠʡ ʛʦʣ: ʍʵʥʪʠʡ ʥʫʨʫʫʥʳ ʩʘʣʙʘʨ ʫʫʣ ʍʘʨ ʄʦʜʦʪ ʫʫʣʳʥ /1649.7 ʤ/ ʟװװʥ ʘʨʘʘʩ ʵʭ 

ʘʚʘʥ ʦʡ, ʭᴇʚʯ ʙװʭʠʡ ʙʵʩʨʵʛ ʫʫʣʩʳʥ ʜʫʥʜʫʫʨ ʫʨʩʘʞ ʐʘʨʳʥ ʛʦʣʳʥ ʙʘʨʫʫʥ ʛʘʨ ʪʘʣʘʘʩ 

ʥʠʡʣʥʵ. ɻʦʣʳʥ ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡ 971 ʢʤ2 ʙʫʶʫ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ 33 ʭʫʚʠʡʛ ʵʟʵʣʞ 

ʙʘʡʥʘ. ɻʦʣʳʥ ʫʨʪ 90 ʢʤ, ʫʩ ʭʫʨʘʭ ʪʘʣʙʘʡʥ ʜʫʥʜʘʞ ᴇʥʜᴇʨ 1210 ʤ, ʛʦʣʜʨʠʣʳʥ ʭʵʚʛʠʡ 8.5 

ă ʙʘʡʥʘ. ɻʦʣ ʥʠʡʪ ʫʨʪʜʘʘ ʦʡ ʤʦʜ ʙװʭʠʡ ʫʫʣʩʳʥ ʜʫʥʜʫʫʨ ʫʨʩʘʭ ʙʘ ʛʦʣʳʥ ʛʦʣʜʨʠʣ, 

ʵʨʛʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪ ʩʘʡʥ, ʵʭʵʥ ʭʵʩʵʛʪʵʵ ʥʘʨʠʡʥ ʭʘʚʮʣʘʘʨ ʫʨʩʘʭ ʪʫʣ ʩʘʣʘʘʣʜʘʛʛװʡ. 

ɻʦʣʳʥ ʫʨʩʘʮʳʥ װʥʜʩʵʥ ʪʵʞʵʵʣ ʥʴ ʭʫʨ ʙʦʨʦʦ, ʭʘʡʣʩʘʥ ʮʘʩ ʤᴇʩʥʠʡ ʙᴇʛᴇᴇʜ ʭʘʚʨʳʥ ʰʘʨ 

ʫʩ, ʟʫʥʳ ʭʫʨ ʙʦʨʦʦʥʳ װʝʨʪʵʡ ʛʦʣʳʥ ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʥʘ. ɻʦʣʳʥ ʩװʣʞʵʵʥʠʡ ʥʷʛʪʰʠʣ 

ʛʦʣʳʥ ʵʭʵʥ ʭʵʩʵʛʪ 0.05-0.08 ʢʤ/ ʢʤ2, ʛʦʣʳʥ ʸʨʦʦʣʳʥ ʭʫʨʜʘʩ ʵʭʵʥ ʙʘ ʜʫʥʜ ʭʵʩʵʛʪʵʵ 

ʭʘʡʨʛʘ ʯʫʣʫʫ ʙʘʡʭ ʙʘ ʘʜʘʛ ʭʵʩʵʛʪʵʵ ʵʣʩ ʟʦʥʭʠʣʥʦ. 

 

 
ɿʫʨʘʛ 3-10. ʐʘʨʳʥ ʛʦʣʳʥ ʮʫʪʛʘʣ ʛʦʣʫʫʜ (ʘ-ʐʘʘʟʛʘʡʪ, ʙ-ʍʘʚʯʫʫ, ʚ-ʍʫʨʛʘʜ, ʛ-ɸʨ ʛʘʭʘʡʪ). 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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3.3.4 ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇᴇʮ, ʛʦʨʠʤ 
 

3.3.4.1 ɻʠʜʨʦʛʝʦʣʦʛʠʡʥ ʥЊʭʮЊʣ 

 

ʉʘʚ ʛʘʟʨʳʥ ʭʵʤʞʵʵʥʜ ʙװʩ ʥʫʪʛʠʡʥ ʰʠʥʞ ʪᴇʨʭʪʵʡ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʠʣʵʨʭʠʡʣʞ 

ʙʫʡ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʪʘʨʭʘʣʪ, ʙװʨʵʣʜʵʭ ʟװʡ ʪʦʛʪʦʣ ʙʦʣʦʥ ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʮʳʥ 

ʙʘʡʛʘʣʠʡʥ ʩʫʫʨʴ ʥᴇʭʮᴇʣʠʡʛ װʥʜʵʩʣʵʥ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʜʘʚʭʘʨʛʘ ʟװʡʯʣʵʣʠʡʥ ʭʫʚʴʜ 

ʜʘʨʘʘʭ ʫʩʪ װʝ ʜʘʚʭʘʨʛʘ, ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʭʫʨʠʤʪʣʘʣ, ʙᴇᴇʛʥᴇʨʣʠʡʛ ʷʣʛʘʞ ʙʘʡʥʘ. װתʥʜ: 

 

¶ ɸʣʣʶʚʠʡʥ ʛʘʨʘʣ װװʩʵʣʪʵʡ, ʦʨʯʠʥ װʝʠʡʥ ʩʵʚʩʛʵʨ ʭʫʨʜʘʩʥʳ ʫʩʪ װʝ ʜʘʚʭʘʨʛʘ (aIQII) 

¶ ɿᴇᴇʛʜʣʠʡʥ ʛʘʨʘʣ װװʩʵʣʪʵʡ, ʧʣʝʡʩʪʦʮʝʥʳ ʥʘʩʪʘʡ, ʩʵʚʩʛʵʨ ʭʫʨʜʘʩʥʳ ʟʫʟʘʘʣʘʛ ʜʘʭʴ 

ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ (pI-dIQl) 

¶ ɼʵʵʜ-ʜʫʥʜ ʶʨʠʡʥ ʐʘʨʳʥ ʛʦʣʳʥ ʜʘʚʭʘʨʛʘʜʘʩʥʳ ʪʫʥʘʤʘʣ ʭʫʨʜʘʩʥʳ ʫʩʪ ʜʘʚʭʘʨʛʘ 

(J2-3) 

¶ ɼʫʥʜ-ʭʦʞʫʫ ɼʝʚʦʥʳ ʛװʥʠʡ ʯʫʣʫʫʣʛʠʡʥ ʘʥ ʮʘʚʳʥ ʫʩʘʞʩʘʥ ʙװʩʠʡʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ 

(D2-3) 

¶ ʊװʨװװ ʧʘʣʝʦʟʦʡʥ ʛװʥʠʡ ʯʫʣʫʫʣʛʠʡʥ ʘʥ ʮʘʚʳʥ ʫʩʘʞʩʘʥ ʙװʩʠʡʥ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ 

ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ (PZl) 

 

ɸʣʣʶʚʠʡʥ ʛʘʨʘʣ ϾϾʩʵʣʪʵʡ, ʦʨʯʠʥ Ͼʝʠʡʥ ʩʵʚʩʛʵʨ ʭʫʨʜʘʩʥʳ ʫʩʪ Ͼʝ ʜʘʚʭʘʨʛʘ (aIQII) 

 

ɸʣʣʶʚʠʡʥ ʛʘʨʘʣ װװʩʵʣʪʵʡ ʦʨʯʠʥ װʝʠʡʥ ʩʵʚʩʛʵʨ ʭʫʨʜʘʩʥʳ ʫʩʪ װʝ ʜʘʚʭʘʨʛʘ ʥʴ ʛʦʣʫʫʜʳʥ 

ʭᴇʥʜʠʡʥ ʘʡ ʩʘʚʳʥ ʪʘʪʤʳʥ ʜʘʛʫʫ ʥʘʨʠʡʥ ʟʫʨʚʘʩ ʙװʩʵʜ ʥʵʣʵʵʜ ʪװʛʵʵʤʵʣ ʙʘʡʜʣʘʘʨ 

ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ʋʛ ʥʘʩʥʳ ʭʫʨʜʘʩʥʳ ʫʩʪ װʝ ʜʘʚʭʘʨʛʳʥ ʛʝʦʣʦʛʠʡʥ ʟװʩʵʣʪʠʡʥ ʣʠʪʦʣʦʛʠʡʥ 

ʙװʨʵʣʜʵʭװװʥʜ ʠʭʵʚʯʣʵʥ /ʐʘʨʳʥ ʛʦʣ, ʐʘʘʟʛʘʡʪ ʛʦʣʳʥ ʭᴇʥʜʠʡʥ ʘʡ ʩʘʚʳʥ ʪʘʪʤʳʥ 

ʭʵʤʞʵʵʥʜ /10.3-17.6 ʤ ʭװʨʪʵʣʭ ʛװʥʜ ʷʥʟ ʙװʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʵʣʩ, ʵʣʩʵʥʮʨʵʵʨ ʜװװʨʛʵʛʜʩʵʥ 

ʞʠʞʠʛ ʙʫʣ ʯʫʣʫʫ, ʩʘʡʪʘʨ ʘʥʛʠʣʘʛʜʩʘʥ ʭʘʡʨʛʘ, ʭʘʡʨʛʘʥʮʨʳʥ ʙʠʝ ʜʘʘʩʘʥ ʙʘʛʮ װʝװʜ 

ʟʦʥʭʠʣʜʦʛ ʙʘ ʪʵʜʛʵʵʨʠʡʥ ʟʘʨʠʤ ʭʵʩʵʛʪ 1 3-1 7 ʤ ʟʫʟʘʘʥʪʘʡ ʰʘʚʳʥ װʝ, װʝʣʵʣ 

ʘʞʠʛʣʘʛʜʘʥʘ. 

 

ɿЊЊʛʜʣʠʡʥ ʛʘʨʘʣ ϾϾʩʵʣʪʵʡ, ʧʣʝʡʩʪʦʮʝʥʳ ʥʘʩʪʘʡ, ʩʵʚʩʛʵʨ ʭʫʨʜʘʩʥʳ ʟʫʟʘʘʣʘʛ ʜʘʭʴ 

ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ (pI-dIQl) 

 

ɿᴇᴇʛʜʣʠʡʥ ʛʘʨʘʣ װװʩʵʣʪʵʡ, ʦʨʯʠʥ װʝʠʡʥ ʩʵʚʩʛʵʨ ʭʫʨʜʘʩ ʥʴ ʛʦʣʫʫʜʳʥ ʭʦʸʨ ʭʘʞʫʫ 

ʞʠʛװװʨʠʡʥ ʪʘʪʤʳʥ ʜʵʥʞ ʙʦʣʦʥ ᴇʥʜᴇʨ ʫʫʣʩʳʥ  ʭʘʷʘ, ʙʵʣ, ʭʦʨʤʦʡ, ʛʫʫ, ʞʘʣʛʳʥ 

ʛʦʣʜʨʠʣʳʥ ʜʘʛʫʫ ʥʘʨʠʡʥ ʟʫʨʚʘʩ ʪʫʫʟ ʤʘʷʛʠʡʥ ʭʵʩʵʛʯʠʣʩʵʥ ʪʘʣʙʘʡʜ ʥʵʣʵʵʜ ʪװʛʵʵʤʵʣ 

ʙʘʡʜʣʘʘʨ ʪʘʨʭʞʵʵ. ʅʵʥ ʷʣʘʥʛʫʷʘ ɹʫʫʨʪʳʥ ʭᴇʥʜʠʡʜ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʙᴇʛᴇᴇʜ ʛʘʟʨʳʥ ʜʦʦʨʭ 

ʫʩʥʳ ʭʫʨʠʤʪʣʘʣ ʥʴ ᴇᴇʨ ʭʦʦʨʦʥʜʦʦ ʛʠʜʨʘʚʣʠʢ ʭʦʣʙʦʦʪʦʡ. 

 

ɼʵʵʜ-ʜʫʥʜ ʶʨʠʡʥ ʐʘʨʳʥ ʛʦʣʳʥ ʜʘʚʭʘʨʛʘʜʘʩʥʳ ʪʫʥʘʤʘʣ ʭʫʨʜʘʩʥʳ ʫʩʪ ʜʘʚʭʘʨʛʘ (J2-3) 

 

ʅװװʨʩʥʠʡ ʜʦʦʜ ʪʘʣʳʥ ʫʩʪ ʜʘʚʭʘʨʛʳʥ ʫʩʞʠʣʪ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ.  ʎʦʦʥʦʛʠʡʥ ʫʥʜʘʨʛʘ 

0.012-1.01 ʣ/ʩ, ʙʫʫʨʘʣʪ 40.2-27.7 ʤ ʙʘ  ʰװװʨʵʣʪʠʡʥ ʠʪʛʵʣʮװװʨ ʥʴ ʜʫʥʜʞʘʘʨ 0.051 

ʤ/ʭʦʥʦʛ ʙʘʡʥʘ. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ᴇʥᴇᴇʛʠʡʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨ ʙʦʣʞ ʙʫʡ ɹʫʷʥʪʳʥ 

ʛʦʣʳʥ ʭᴇʥʜʠʡʥ  ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʦʨʜ ʥʴ ʜʵʵʜ-ʜʫʥʜ ʶʨʠʡʥ ʐʘʨʳʥ ʛʦʣʳʥ 

ʜʘʚʭʘʨʛʘʜʘʩʥʳ ʪʫʥʘʤʘʣ ʭʫʨʜʘʩʥʳ ʥװʭ ʩװʚ-ʘʥ ʮʘʚʳʥ ʜʘʚʭʘʨʛʘʜʘʩʥʳ ʢʦʣʣʝʢʪʦʨʪ 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʘʛʫʫʣʘʛʜʘʥʘ. ɹʫʷʥʪʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʥ  ʫʩ ʪʘʪʘʭ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʘʰʠʛʣʘʣʪʳʥ 

ʮʦʦʥʦʛʫʫʜʳʥ ʛװʥ 65.0-100 0 ʤ ʮʦʦʥʦʛʠʡʥ ʫʥʜʘʨʛʘ ʘʰʠʛʣʘʣʪʳʥ ʵʭʵʥ װʝʜ 5.0-18.0 ʣ/ʩ 

ʙʘʡʩʘʥ. 

 

2016 ʦʥʜ ʷʚʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʛʘʘʨ 432/8 ʙʘ 431/7 ʜʫʛʘʘʨ ʮʦʦʥʦʛʪ ʫʩ ʠʭʪʵʡ ʙʘʡʛʘʘ ʷʚʜʣʳʛ 

ʐʘʨ ʭᴇʪᴇʣʠʡʥ ʭᴇʥʜʣᴇʥ ʭʘʛʘʨʘʣʪʘʡ ʭʦʣʙʦʞ װʟʣʵʵ. ʕʥʵʭװװ ʩʫʣʨʘʣʳʥ ʙװʩʵʵʨ ʙʣʦʢ ʜʦʦʰ 

ʩʫʫʞ ʙʠʯʠʣ ʛʨʘʙʝʥ ʤʘʷʛʠʡʥ ʭʦʪʛʦʨʳʛ װװʩʛʵʩʵʥ ʙʘʡʥʘ. ʅʘʩʦʩʦʦʨ ʰʘʚʭʘʣʪ ʭʠʡʞ װʟʵʭʵʜ 

ʮʦʦʥʦʛʠʡʥ ʫʥʜʘʨʛʘ 18.0 ʣ/ʩ ʙʘ 10.8 ʣ/ʩ; ʪװʚʰʥʠʡ ʙʫʫʨʘʣʪ 9.42 ʤ ʙʘ 9.25 ʤ  ʰװװʨʵʣʪʠʡʥ 

ʠʪʛʵʣʮװװʨ 2.51-2.74 ʤ/ʭʦʥʦʛ ʙʘʡʣʘʘ. ʕʜʛʵʵʨ ʘʰʠʛʣʘʣʪʳʥ 8 ʮʦʦʥʦʛʦʦʩ 28-46 ʞʠʣʠʡʥ 

ʪʫʨʰ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʪᴇʚʣᴇʨʩᴇʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʭʵʨʵʛʣʵʵʛ ʭʘʥʛʘʞ ʠʨʞʵʵ.  2009 ʦʥʜ 

ʷʚʫʫʣʩʘʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʵʨʣʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ɹʫʫʨʪʳʥ ʭᴇʥʜʠʡʜ ʪʘʨʭʩʘʥ ʜʵʵʜ-ʜʫʥʜ 

ʶʨʠʡʥ ʥʘʩʪʘʡ ʪʫʥʘʤʘʣ ʭʫʨʜʘʩʥʳ ʫʩʪ ʜʘʚʭʘʨʛʳʥ ʫʩʞʠʣʪʳʛ ʫʨʴʜʯʠʣʘʥ װʥʵʣʞ, ʐʘʨʳʥ ʛʦʣ 

ʩʫʤʳʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʥʵʤʵʣʪ ʵʭ װװʩʚʵʨʠʡʥ ʟʦʨʠʫʣʘʣʪʪʘʡʛʘʘʨ ʘʚʯ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ 

ʙʦʣʦʭʳʛ ʪʦʛʪʦʦʞʵʵ. 

 

ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʭʠʤʠʡʥ ʥʘʡʨʣʘʛʘ ʛʠʜʨʦʢʘʨʙʦʥʘʪ ʢʘʣʴʮʠʡʥ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ ʥʘʪʨʠʡʥ 

ʪᴇʨᴇʣʜ, ʮʵʥʛʵʛ ʫʩʪʘʡ 0.3-0.75 ʛ/ʣ, ʘʛʘʘʨʳʥ ʭʫʨ ʪʫʥʘʜʘʩ, ʜᴇʨᴇʚʜᴇʛʯʠʡʥ ʫʩʪ װʝ, ʜʘʚʭʘʨʛʳʥ 

ʫʨʩʘʮ ʙʦʣʦʥ ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ʛʘʟʨʳʥ ʛʘʜʘʨʛʫʫʜ ʠʣ ʛʘʨʩʘʥ ʥװװʨʩʥʠʡ ʜʘʚʭʨʘʘʩʘʘʨ 

ʜʘʤʞʠʥ ʪʵʞʵʵʛʜʵʥʵ. ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʦʨʜ ʐʘʨʳʥ ʛʦʣʳʥ ʛʘʜʘʨʛʫʫʛʠʡʥ ʫʩʥʳ 

ʰװװʨʵʣʪʵʵʨ ʪʵʞʵʵʛʜʵʥʵ. 

 

ɼʫʥʜ-ʭʦʞʫʫ ɼʝʚʦʥʳ ʛϾʥʠʡ ʯʫʣʫʫʣʛʠʡʥ ʘʥ ʮʘʚʳʥ ʫʩʘʞʩʘʥ ʙϾʩʠʡʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ (D2-

3) 

 

ɼʫʥʜ-ʭʦʞʫʫ ʜʝʚʦʥʳ ʛװʥʠʡ ʰʫʨʛʘʤʘʣ ʯʫʣʫʫʣʘʛ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʥʜ ᴇʨʛᴇʥ ʪʘʨʭʞʵʵ. ʋʩ 

ʘʛʫʫʣʘʛʯ ʯʫʣʫʫʣʘʛ ʥʴ ʙʦʨʞʠʥ-ʧʦʨʬʠʨ, ʙʦʨʞʠʥ-ʩʠʝʥʠʪ, ʜʠʦʨʠʪ-ʧʦʨʬʠʨ, ʧʝʛʤʘʪʠʪʘʘʩ 

ʙװʨʜʵʥʵ. ʕʥʵ ʯʫʣʫʫʣʛʠʡʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ ʛʘʜʘʨʛʫʫʛʠʡʥ  ʭʦʪʛʦʨ, ʛװʜʛʵʨʠʡʥ ʪᴇʨʭ, ʘʥ 

ʮʘʚʰʠʣʪʳʥ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʘʥ ʷʥʟ ʙװʨʠʡʥ ʛװʥʵʵʩ ʠʣʵʨʜʵʛ. ʕʥʵʭװװ ʥʘʩʥʳ ʯʫʣʫʫʣʛʠʡʥ ʘʥ 

ʮʘʚʳʥ ʫʩʘʞʩʘʥ ʙװʩʵʵʩ ʪʵʞʵʵʛʜʵʞ ʙʫʡ ʙʫʣʛʠʡʥ ʫʥʜʘʨʛʘ ʥʴ 1.0-10.0 ʣ/ʩ ʭװʨʜʵʛ.ɻʘʟʨʳʥ 

ʜʦʦʨʭ ʫʩ ʥʴ ʮʵʥʛʵʛ, ʵʨʜʵʩʞʠʣʪ 0.5-0.6 ʛ/ʣ, ʰװʣʪʣʵʛ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʳʥ ʥʘʡʨʣʘʛʘʪʘʡ. 

ɹʵʣʯʵʵʨ ʫʩʞʫʫʣʘʣʪ, ʩʫʤ ʩʫʫʨʠʥʳ ʫʩ ʭʘʥʛʘʤʞʠʜ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʵʥʵ. ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩ ʥʴ 

ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ʘʛʘʘʨʳʥ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʯᴇʣᴇᴇʪ ʥʵʚʯʠʣʪ, ʙʫʩʘʜ ʫʩʪ ʜʘʚʭʘʨʛʳʥ ʛʘʟʨʳʥ 

ʜʦʦʨʭ ʫʨʩʘʮʘʘʨ ʪʵʞʵʵʛʜʜʵʛ ʙʦʣʥʦ. 

 

ʊϾʨϾϾ ʧʘʣʝʦʟʦʡʥ ʛϾʥʠʡ ʯʫʣʫʫʣʛʠʡʥ ʘʥ ʮʘʚʳʥ ʫʩʞʩʘʥ ʙϾʩʠʡʥ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʘʣʪʪʘʡ 

ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ (PZl) 

 

ʊװʨװװ ʧʘʣʝʦʟʦʡʥ ʛװʥʠʡ ʰʫʨʛʘʤʘʣ ʯʫʣʫʫʣʘʛ ʙʘʛʘ ʭʵʤʞʵʵʥʠʡ ʪʘʣʙʘʡʜ ʪʘʨʭʩʘʥ. ʏʫʣʫʫʣʘʛ 

ʥʴ ʛʨʘʥʦ-ʜʠʦʨʠʪ, ʢʚʘʨʮʠʪ-ʜʠʦʨʠʪ, ʙʦʨʞʠʥ, ʩʘʘʨʘʣ ʛʘʙʙʨʦ, ʜʠʦʨʠʪʦʦʩ ʙװʨʜʵʥʵ. ʍᴇʨʰ 

ʟʵʨʛʵʣʜʵʵʭ ʪʘʣʙʘʡʜ ʘʥ-ʮʘʚʳʥ ʫʩʘʞʩʘʥ ʙװʩʠʡʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ 1.76-70.0 ʤ ʛװʥʜ 

ʙʘʡʨʣʘʭ ʙʘ ʟʘʨʠʤ ʛʘʟʨʘʘ ʙʘʛʘ ʭʵʤʞʵʵʥʠʡ ʜʘʨʘʣʪʪʘʡ, ʪװʨʵʣʪ ʥʴ 11.7-30.0 ʤ ʙʘʡʥʘ.ʕʥʵ 

ʯʫʣʫʫʣʛʠʡʥ ʫʩʞʠʣʪ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ, ʭʫʚʠʡʥ ʫʥʜʘʨʛʘ 0.07-0.2 ʣ/ʩ, ʫʩ ʥʴ ʮʵʥʛʵʛ, 

ʵʨʜʵʩʞʠʣʪ 0.4 ʛ/ʣ, ʛʠʜʨʦʢʘʨʙʦʥʘʪ ʥʘʪʨʠʡʥ ʥʘʡʨʣʘʛʘʪʘʡ, ʥʫʪʛʠʡʥ ʘʨʜʫʫʜ ʫʥʜ-ʘʭʫʡʥ 

ʭʵʨʵʛʮʵʵʥʜ ʘʰʠʛʣʘʜʘʛ.   

 

3.3.4.2 ʐʘʨʳʥ ʛʦʣʳʥ ʥϾϾʨʩʥʠʡ ʫʫʨʭʘʡʥ ʛʠʜʨʦʛʝʦʣʦʛʠ 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʐʘʨʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ ʦʣʦʥ ʞʠʣʠʡʥ ʮʵʚʜʵʛ ʜʵʵʨʭ, ʦʣʦʥ ʞʠʣʠʡʥ ʮʵʚʜʵʛ ʜʦʦʨʭ, ʦʣʦʥ 

ʞʠʣʠʡʥ ʮʵʚʜʵʛ ʜʦʪʦʨʭ ʛʵʩʵʥ װʥʜʩʵʥ 3 ʪᴇʨʣʠʡʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ ʪʘʨʭʞʵʵ. ʅ.ɸ.ʄʘʨʠʥʦʚ 

ʦʣʦʥ ʞʠʣʠʡʥ ʮʵʚʜʵʛ ʵʜʛʵʵʨ ʪᴇʨʣʠʡʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ ʐʘʨʳʥ ʛʦʣʳʥ ʫʩʞʠʣʪʘʜ ʥᴇʣᴇᴇ 

 ʟʞʵʵ. ʆʣʦʥ ʞʠʣʠʡʥ ʮʵʚʜʵʛ ʜʦʦʨʭ ʫʩ 5-8 ʤװ ʣʞ ʦʨʜʳʥ ʫʩʞʠʣʪʳʛ ʪʦʜʦʨʭʦʡʣʜʦʛ ʛʵʞװװʟװ

ᴇʥʜᴇʨ ʜʘʨʘʣʪ װװʩʛʵʥ ʭᴇᴇʨʯ ʪʦʛʪʤʦʣ ʪװʚʰʠʥʜʵʵ ʭװʨʜʵʛ, ʟʘʨʠʤʜʘʘ 0.25-075 ʣ/ʩ 

ʫʥʜʘʨʛʘʪʘʡʛʘʘʨ ʮʦʦʥʦʛʠʡʥ ʘʤʩʘʨ ʜʘʚʞ ʭʘʣʴʩʘʥ ʜʘʨʘʣʪʪʘʡ ʙʘʡʜʘʛ ʙʘʡʥʘ. ɽʨᴇʥʭʠʡʜᴇᴇ 

ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʦʨʜ ʦʨʯʤʳʥ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣ ʠʭ ʥʠʡʣʤʵʣ. ʊʫʭʘʡʣʙʘʣ, 

ʥװװʨʩʪʵʡ ʭʫʨʜʘʩ ʜʘʭʴ ʫʩ ʘʛʫʫʣʘʛʯ ʙװʨʜʵʣ ʥʴ ʜʘʚʭʨʘʘʣʘʛ-ʥװʭ ʩװʚʵʨʭʵʛ, ʜʘʚʭʨʘʘʣʘʛ-ʘʥ 

ʮʘʚʣʘʛ ʛʵʞ ʥʵʨʣʵʞ ʙʦʣʦʭ ʭʦʩʦʣʤʦʣ ʶʤ ʫʫ ʮʦʛʮʦʣʙʦʨ ʰʠʥʞʠʡʛ ʠʣʵʨʭʠʡʣʩʵʥ. ʐʘʨʳʥ ʛʦʣ 

ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʜ ʠʣ ʛʘʨʩʘʥ ʥװװʨʩʥʠʡ ʛʘʨʰʠʡʛ ʦʛʪʣʦʥ ʫʨʩʜʘʛ ʫʯʨʘʘʩ ʛʘʜʘʨʛʳʥ ʙʦʣʦʥ 

ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩ ʛʠʜʨʘʚʣʠʢ ʭʦʣʙʦʦʪʦʡ, ʥװװʨʩʥʠʡ ʫʥʘʣ ʐʘʨʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ ʵʩʨʵʛ 

ʯʠʛʪʵʡ ʫʯʨʘʘʩ ʐʘʨʳʥ ʛʦʣʳʥ ʫʩ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʘ ʜʘʛʘʥ ʰʫʨʛʘʞ ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ 

ʫʩʞʠʣʪʳʛ ʥʵʤʵʛʜװװʣʵʭ ʵʨʩʜʵʣʪʵʡ, ʦʣʦʥ ʞʠʣʠʡʥ ʮʵʚʜʵʛʪʵʡʥ ʫʣʤʘʘʩ ʥװװʨʩʥʠʡ ñɺʝʣʠʢʘʥò 

ʜʘʚʭʘʨʛʳʥ ʭᴇʨʩᴇʥʜ ʛʠʜʨʦʩʪʘʪʠʢʠʡʥ ʠʭ ʜʘʨʘʣʪ ʦʯʠʭ ʤʘʛʘʜʣʘʣ ᴇʥʜᴇʨ ʟʵʨʵʛ 

ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʥʵʣʵʵʜ ᴇʚᴇʨʤᴇʮ ʭװʥʜʨʵʣʪʵʡ ʥᴇʭʮᴇʣʪʵʡ (˭͎ͯͪ͊ 3-11). 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʦʨʜ ʦʨʯʠʤʜ  

 

¶ ɼᴇʨᴇʚʜᴇʛʯʠʡʥ ʥʘʩʪʘʡ, ʦʣʦʥ ʞʠʣʠʡʥ ʮʵʚʜʵʛʪʵʡ, ʟʦʥʭʠʣʞ ʘʣʣʶʚʠʡʥ ʛʘʨʘʣʪʘʡ ʭʫʨʜʘʩ 

ʜʘʭʴ ʫʩ ʘʛʫʫʣʘʛʯ ʥװʭ ʩװʚʵʨʭʵʛ ʙװʨʜʵʣ 

¶ ʖʨʠʡʥ ʥʘʩʪʘʡ, ʵʭ ʛʘʟʨʳʥ-ʥʫʫʨʳʥ ʛʘʨʘʣʪʘʡ ʘʣʘʛ ʮʦʦʛ ʦʣʦʥ ʞʠʣʠʡʥ ʮʵʚʜʵʛʪ ʭʫʨʜʘʩ 

ʜʘʭʴ ʫʩ ʘʛʫʫʣʘʛʯ ʜʘʚʭʨʘʘʣʘʛ ï ʥװʭ ʩװʚʵʨʭʵʛ ʙװʨʜʵʣ 

¶ ʄʝʟʦʟʦʡʥ ʥʘʩʪʘʡ, ʪװʨʤʵʣ ʯʫʣʫʫʣʘʛ ʜʘʭʴ ʫʩ ʘʛʫʫʣʘʛʯ ʘʥ ʮʘʚʣʘʛ ʙװʩ 

¶ ʇʘʣʝʦʟʦʡʥ ʥʘʩʪʘʡ, ʙʷʣʭʤʘʣ-ʭʫʚʠʨʤʘʣ ʯʫʣʫʫʣʘʛ ʜʘʭʴ ʫʩ ʘʛʫʫʣʘʛʯ ʘʥ ʮʘʚʣʘʛ ʙװʩ 

ʛʵʩʵʥ 2 ʙװʨʜʵʣ, 2 ʙװʩ ʪʘʨʭʩʘʥ ʛʵʞ ʪʦʜʦʨʭʦʡʣʜʦʛ ʙʘʡʥʘ. 

 
ɿʫʨʘʛ 3-11. ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡʥ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʟʫʨʘʛ. 

 

3.3.4.3 ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥЊЊʮ 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥЊʭЊʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥЊЊʮ 

 

ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮ: (ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮ ʙʘʷʣʘʛ) ʛʵʜʵʛ ʥʴ ʙʘʡʛʘʣʴ 

ʜʘʭʴ ʫʩʥʳ ʵʨʛʵʣʪʠʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇᴇʮᴇʜ ʥʵʤʵʛʜʵʭ ʪʵʞʵʵʤʞʠʡʥ 

ʥʠʡʣʙʵʨʪʵʡ ʪʵʥʮװװ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʭʵʤʞʵʵ ʥʴ ʦʨʦʥ ʟʘʡ ʮʘʛ ʭʫʛʘʮʘʘʥʜ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʜʘʛ 

(ɹʘʪʩװʭ, 2012). 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʫʩ ʭʫʨʘʭ ʥʠʡʪ 2943 ʢʤ2 ʪʘʣʙʘʡʜ ʞʠʣʜ 73.288 ʩʘʷ ʤ3 ʛʘʟʨʳʥ 

ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮ ʙװʨʵʣʜʜʵʛ ʙʘʡʞ ʙʦʣʦʭ ʪʦʦʮʦʦ ʛʘʨʯ ʙʘʡʥʘ. ʊʫʩ ʩʘʚʜ 

ʥʠʡʪ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ 3, ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ 4 ʩʫʤʜʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʪʦʜʦʨʭʦʡ 

ʭʵʤʞʵʵʛʵʵʨ ʭʘʤʨʘʛʜʜʘʛ ʙᴇʛᴇᴇʜ ʐʘʨʳʥ ʛʦʣ, ɾʘʚʭʣʘʥʪ, ʆʨʭʦʥ ʩʫʤʜʳʥ ʪᴇʚװװʜ 

ʙʘʡʨʣʘʜʘʛ. ʕʜʛʵʵʨʵʵʩ ʐʘʨʳʥ ʛʦʣ, ɾʘʚʭʣʘʥʪ ʩʫʤʳʥ ʪᴇʚ ʥʴ 5-10 ʤʤ/ʞʠʣ ʢʤ2 ʥᴇᴇʮʪʵʡ 

ʪʘʣʙʘʡʜ, ʆʨʭʦʥ ʩʫʤʳʥ ʪᴇʚ ʥʠʡʣʤʵʣ ʙװʨʜʵʣʪʵʡ ʙʫʶʫ 50 ʤʤ/ʞʠʣ ʢʤ2 ʥᴇᴇʮʪʵʡ ʪʘʣʙʘʡʜ 

ʪʫʩ ʪʫʩ ʙʘʡʨʰʜʘʛ ʙʘʡʥʘ (˭͎ͯͪ͊ 3-12). 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʭʵʤʞʵʵʥʜ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʫʨʩʘʮʳʥ ʠʭ ʤʦʜʫʣʴ ʐʘʨʳʥ ʛʦʣ, ʍװʡʪʥʠʡ 

ʛʦʣʳʥ ʙʵʣʯʠʨ 90 ʤʤ/ʞʠʣ ʢʤ2 ʦʨʯʠʤ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮʪʵʡ ʙʘʡʥʘ.  

 

ʍװʩʥʵʛʪ 3-10. ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮ. 

ˉ ʊʘʣʙʘʡ, ʢʤ
2
 ɻɼʋ-ʥʳ ʫʨʩʘʮ, ʤʤ/ʞʠʣ ʅᴇᴇʮ, ʩʘʷ ʤ

3
/ʞʠʣ 

1 644.3 5 3.221 

2 809.5 8 6.476 

3 534.2 15 8.014 

4 423.6 35 14.827 

5 177.5 50 8.875 

6 9.7 75 0.732 

7 343.0 90 30.873 

8 1.6 170 0.269 

ʅʠʡʪ 2943 

 

73.288 

 

̆ ͫͤΉ͎ͭ 3-10-ʘʘʩ װʟʚʵʣ 1 ʢʤ2 ʪʘʣʙʘʡʜ 5-8 ʤʤ/ʞʠʣ ʙʫʶʫ 5000-8000 ʤ3/ʞʠʣ ʭʵʤʞʵʵʥʠʡ 

ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮʪʵʡ ʪʘʣʙʘʡ 1453.84 ʢʤ2 ʙʫʶʫ ʩʘʚ ʛʘʟʨʳʥ ʥʠʡʪ ʪʘʣʙʘʡʥ 49.39 %, 

ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮʠʡʥ 13.23 %-ʠʡʛ ʘʛʫʫʣʜʘʛ ʙʘʡʭʘʜ 50-90 

ʤʤ/ʞʠʣ ʭʵʤʞʵʵʥʠʡ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮʪʵʡ ʪʘʣʙʘʡ 530.30 ʢʤ2 ʙʫʶʫ ʩʘʚ ʛʘʟʨʳʥ ʥʠʡʪ 

ʪʘʣʙʘʡʥ 18.0 %, ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮʠʡʥ 55.23 %-ʠʡʛ ʘʛʫʫʣʜʘʛ 

ʙʘʡʥʘ. 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 

ʐʋɸ, ɻɻʍ, ʋʩʥʳ ʅᴇᴇʮ, ʋʩ ɸʰʠʛʣʘʣʪʳʥ ʉʘʣʙʘʨ                                                                                              111 
 

 
ɿʫʨʘʛ 3-12. ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛ ʥᴇᴇʮ. 

 

ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ ʥЊЊʮ 

 

ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ (ʧʨʦʛʥʦʟ) ʥᴇᴇʮ ʛʵʞ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ 

ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʵʭ ʙʘ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʜʵʛʛװʡ ʥᴇᴇʮᴇᴇʩ ʦʣʙʦʨʣʦʞ ʙʦʣʦʭ ʭʵʤʞʵʵʛ ʭʵʣʥʵ. 

(ʊʫʫʣ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʋʅʅʄʊ, 2012). ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ 1 ʢʤ2 ʪʘʣʙʘʡʜ ʙʘʡʞ 

ʙʦʣʦʭ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ ʥᴇᴇʮᴇᴇʨ ʥʴ ʘʥʛʠʣʩʘʥ ʜװʥʛ ʭװʩʥʵʛʪʵʵʨ 

̆) ʣʵʚװװʟװ ͫͤΉ͎ͭ 3-11). 

 

 

 



ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣʜ ᴇʥʜᴇʨ ʵʨʩʜʵʣʪʵʡ ʛʦʣʳʥ ʵʢʦʣʦʛʠʡʥ ʤʦʥʠʪʦʨʠʥʛ ʩʫʜʘʣʛʘʘ: 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʞʠʰʵʵʥ ʜʵʵʨ 
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ʍװʩʥʵʛʪ 3-11. ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ ʥᴇᴇʮ. 

ʀʥʜʝʢʩ ʊʘʣʙʘʡ, ʢʤ
2
 ʣ/ʩʝʢ* ʢʤ

2
 ʤ

3
/ʞʠʣ* ʢʤ

2
 ʅᴇᴇʮ, ʩʘʷ ʤ

3
/ʞʠʣ 

1 455.42 1 31500 14.34 

2 34.97 0.65 20500 0.71 

3 794.48 0.165 5203 4.13 

5 88.09 0.0165 520 0.04 

8 1564.81 0.003 94.6 0.14 

ʅʠʡʪ 2943     19.39 

 

̆ ͫͤΉ͎ͭ 3-11-ʵʵʩ ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʨʳʥ ʥʠʡʪ 2943.61 ʢʤ2 ʪʘʣʙʘʡʜ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ 

19.32 ʩʘʷ ʤ3/ʞʠʣ (0.01932 ʢʤ3/ʞʠʣ) ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ ʥᴇᴇʮ ʙװʨʵʣʜʵʞ ʙʘʡʛʘʘʛʘʘʩ 

14.26 ʩʘʷ ʤ3/ʞʠʣ ʙʫʶʫ ʥʠʡʪ ʥᴇᴇʮʠʡʥ 73.81% ʥʴ ʩʘʚ ʛʘʟʨʳʥ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 

15.38%-ʜ ʙװʨʜʵʞ ʙʘʡʥʘ.  

 

 
ɿʫʨʘʛ 3-13. ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʘʰʠʛʣʘʣʪʳʥ ʙʘʨʠʤʞʘʘʪ ʥᴇᴇʮ. 

 

ɻʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʘʰʠʛʣʘʣʪʳʥ ʥЊЊʮ 

 

ɸʰʠʛʣʘʣʪʳʥ ʥᴇᴇʮ: ʪʦʜʦʨʭʦʡ ʭʫʛʘʮʘʘʥʜ /ʪʦʦʮʦʦʥʜ ʘʚʩʘʥ ʭʫʛʘʮʘʘ/ ʭʵʨʵʛʣʵʛʯʜʠʡʥ 

ʭʵʨʵʛʮʵʵʛ ʪʦʦ, ʯʘʥʘʨʳʥ ʭʫʚʴʜ ʙװʨʵʥ ʭʘʥʛʘʞ ʯʘʜʘʭ, ʫʩ ʪʘʪʘʭ ʙʘʡʛʫʫʣʘʤʞʘʘʨ ʪʝʭʥʠʢ-

ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʦʣʙʦʨʣʦʭʦʜ ʘʰʠʛʪʘʡ ʙʘʡʭ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʪʦʦ ʭʵʤʞʵʵʛ 

ʦʡʣʛʦʜʦʛ (ɹʘʪʩװʭ, 2012). 

 

ʐʘʨʳʥ ʛʦʣʳʥ ʩʘʚ ʛʘʟʘʨʪ 3 ʩʫʤʳʥ ʪᴇʚ ʙʘʡʨʣʘʜʘʛ ʵʜʛʵʵʨ ʩʫʤʜʘʘʩ ʟᴇʚʭᴇʥ ʐʘʨʳʥ ʛʦʣ ʩʫʤ, 

ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡʥ ʫʩ ʭʘʥʛʘʤʞʠʜ ʟʦʨʠʫʣʘʥ ʩʫʤʳʥ ʪᴇʚᴇᴇʩ ʟװװʥ ʫʨʘʛʰ 




























































































































































































































































































































































































































































































